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1. HammeHnoBaHue JUCHUININHBI

I'eonH(pOpMaIIMOHHBIE TEXHOJIOTHH JIJISi OPTAHU3AIMA MOHUTOPHHTA U MIPOTHO3UPOBAHUS YPE3BHIYANHBIX
CUTYyalHil

2. MecTO IMCHMILIMHBI B CTPYKTYPE 00pa30BaTeJIbHOM MPOrpaMMbl

JlucrumimHa BXOIUT B BapUaTUBHYIO YacTh biioka « M.1 » oOpa3oBarenbHO IPOrpaMMBbI 110 HAITPABICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):
Hanpagsnenue: 05.04.04 'nunpomereoposiorus
HaIpaBJIEHHOCTh METEOPOIOrHIeCKOe 00ECTICUCHIE SIKOHOMUYECKON JEATEILHOCTH U YIIPaBICHUS
TEPPUTOPUAMU



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHust AucuIuiMHbI 'eounpopMannonHbie TeXHOJOTHY 1JIsl OPraHU3ANNH
MOHUTOPHUHIA M MPOrHO3UPOBAHUSA YPe3BbIYANHBIX CUTYAIHIl Y 00YUal0IIerocs J0KHBI ObITh
c(hOPMHUPOBAHEI CIEAYIONIUE KOMITETCHIINH:

05.04.04 I'uapomeTreoposorus (HanpaBiICHHOCTH : MeTeopoIornueckoe 00ecTieueHrne SKOHOMUYECKON
NEeSITeIbHOCTU U YTIPaBJICHUS TEPPUTOPHUSIMU)
ITK.5 CnocoGeH ucmnosib30BaTh TeOMH(POPMAITMOHHBIE TEXHOJIOTHH JJI PEIICHUS 3a71a4 B 00JaCTH
MH(OPMaLIMOHHOTO 00eCIIeYeHNs METEOPOJIOTHYeCKON nHpopManen
HNuaukaropsl
ITK.5.1 CocraBisieT Hay4HO-TEXHUYECKYIO0 JOKYMEHTAIUIO [0 pa3paboTKe, BHEAPEHUIO, HCIIOIb30BaHUIO
reOMH(OPMAITMOHHBIX TOPTAJIOB U CEPBUCOB
ITK.5.2 OGecneunBaet GoOpMUPOBAHNE U KOHTPOIb HHPOPMAITMOHHBIX 3alPOCOB Ha
reoMH(OPMAIMOHHBIX MTOPTAJIaX, UX HANPABJICHUE 3aMHTEPECOBAHHBIM JIMIIAM, C TIOJYYEHHUEM OT HUX 0OpaTHOM
CBSI3U
IIK.5.3 BoinosnHseT NoAroToBKY METEOPOJIOTHYECKHUX JaHHBIX JJIsl TPEXMEPHOIO MPEACTaBICHUS Ha
OCHOBE B3aUMOJICHCTBUS C HHTETPUPOBAHHBIMU 0a3aMU TaHHBIX AJIEKTPOHHBIX KapTa M KOCMUYECKUX CHUMKOB



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 05.04.04 I'mapomeTeoposaorus (HalpaBIeHHOCTh: MeTeopoIorHYECKOe
o0ecreyeHre 5JKOHOMUYECKOH IeATEIbHOCTH U yIIPaBICHUS
TEPPUTOPUSIMH)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 4
BbI/IeJICHHBIX LISl H3y4YeHHs
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 36
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBeneHue JTeKIUOHHBIX 12
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 24
3aHAATHIl, CCMUHAPOB
CamocrosiTesibHas pabora 72
(ak.4ac.)
@®opMBbI TeKyl1ero KOHTPOJIS 3amuiiaeMoe KOHTPOJIbHOE MeporpusiTHe (2)
HToroBoe koHTposnbHOE MeponpusTue (1)
DopMbI IPOMEKYTOUHOM 3auer (4 TpumecTp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

I'eonndopManoHHbIE TEXHOJIOIMH A/ OPraHNU3ANMU MOHHTOPHHIA U NPOrHO3MPOBAHUSA
4Ype3BbIYAHBIX CUTYalUi

JlucuuruiiHa BXOAUT B BApUATHBHYIO 4acTh bioka «/{ucIMITIHHEI 110 BEIOOPY» MaruCTepcKOM MporpaMmbl
"MareMaTHKo-KapTorpapuIecKoe MOICTUPOBAHIE T€OCUCTEM U KOMIUJIEKCOB" .
Hamnpasnenue 05.03.03. Kaprorpadus u reonndpopmarrka
JlMcuuMnimHoON npeaycMoTpeHsl 12 4 IEeKIMOHHBIX, 24 4 MPaKTUYECKUX 3aHATHN U 72 4 cCaMOCTOATEIbHON
paboTsl cTyneHToB. Beero Ha nuciiutummay otBoauTtces 108 yacoB (3 3a4e€THBIX €AMHMIIBI) COTJIACHO yIeOHOMY
IUIAHY MAarucTEpCKON IPOrpaMMBl.
B pamkax u3yueHHUs TUCUUILUIMHBI pacCMaTPUBAIOTCS BOpockl npuMeHeHus [ MC-TexHonoruii 1 JaHHBIX
JUCTAHLIMOHHOIO 30HIMPOBAaHUS 3EMJIN 1)1 IPOrHO3UPOBAHUS U MPEAYIPEXKICHUS, OPraHU3aluu U BEACHUS
MOHHMTOPHHIA YPE3BBIYAMHBIX CUTyallMi IPUPOIHOTO (JIECHBIX MOXKApOB, HABOJIHEHUI, ONTACHBIX SIBJICHUN
IIOrO/Ibl) U TEXHOTEHHOT'O XapakTepa. PaccmarpuBaroTess KpuTepun BbIOOpa TaHHBIX U1 OpraHU3aIiu
MOHHUTOPHHIA, CTPYKTYpa ¥ (PyHKIIMOHAIbHBIE BO3MOXHOCTH JCHCTBYIOIINX CUCTEM MOHUTOPHHTA,
MH(POPMALIMOHHBIE MPOAYKTHI U CEPBUCHI, OITyOJUKOBaHHbIC B ceT IHTEpHET Ha OCHOBE OTKPHITHIX JaHHBIX,
KOTOpBIE MOTYT OBITh MCIIOJIb30BaHBI JIJIsl BEICHNUS MOHUTOPHHTA.

Beenenne. Knaccupukanuss npypoAHbIX ¥ TEXHOT€HHBIX ONIACHOCTEH, YPe3BbIYAHHbIX CUTYALM I
Benenne. OcHOBHas TEPMUHOJIOTHSI B 00JIACTH MPUPOJHBIX U TEXHOTEHHBIX OMACHOCTEH U PUCKOB,
Ype3BbIYAIHBIX CUTYAIHs IPUPOAHOTO U TEXHOTEHHOTO Xapakrepa. Knaccudukannum onacHbIX MPUPOIHBIX
apnennii 1 YC. Pacnipenenenue pa3ubix BuaoB UC 1o moBTOpsieMOCTH U BennuuHe yuiepoa. Cucrema
MOHUTOPUHTA U TIPUHATHUS pEIICHUH B 00J1aCTH MOHUTOPUHTA, TPOTHO3UpOBaHus, peaoTepaiieHus YC B
Poccun. @ynknuu MUYC PO, Pocrunpomerta, u Ipyrux BEAOMCTB, paOOTAIOIIMX B 00J1aCTH MOHUTOPHHTA H
nporaozupoBanus YC npupogHOTo XapakTepa.

I'eonnpopmanuoHHbIE CEPBUCHI AJI MOHUTOPHHIA ONMACHBIX NPUPOAHBIX siBJeHni u UC
Posnp kaprorpaduyeckux BeO-CEpBUCOB B CUCTEME MOHUTOPUHTA, porHo3upoBanus YC u MHPOPMAIMOHHOTO
obecriedeHus nojp3oBareneid. CoBpeMeHHbIE TeHICHIINN Pa3BUTHS TEXHOJIOTHI BeO-kapTorpaduu B obnacTu
BU3yaJIM3alliH JAaHHBIX 00 OMACHBIX MPHUPOIHBIX SBICHHUIX. CepBUCHI ISl BU3yaTH3aIlMH IPOTHO30B MOTOJIBI U
omacHBIX MeTeoposorndeckux siBneHui (https:// www.ventusky.com/ u ananoru). OCHOBHBIC TTPUHITUIIBI UX
pabotbl. CepBHUCHI JUIsl BU3yaIU3alluU IPOTHO30B HABOJHEHUH (CHCTEMbI IPOrHO3UPOBAHUS HABOJAHEHUIA,
CIIH). Poccuiickue u 3apy0eXHbIE CEPBUCHI JJI1 MOHUTOPUHTA IPUPOIHBIX MTOKAapPOB U IIPOrHO3a
noxkapoonacHoctu. Kommnekcubsie I'IC o tematuke YC (reonopranst Kackan, Kocmorian MUC PO u ux
aHaJIOTH).

IHpumenenne 'MC-TexHoI0rMii /i1 MOHUTOPUHIA U KAPTOrPa(MpPOBAHUA ONACHBIX
MeTeopOJIOrHYeCKUX sIBJIeHUI
HcTouHuky JaHHBIX 111 MOHUTOPUHTA U MPOTHO3UPOBAHUS OMACHBIX ABJIEHUH Noro/sl. ['odaapHbIE U
pEeruoHaNIbHBIE YHCIEHHbBIE MOJIeNn aTMocdeprl. OOIINI TPUHIIUIT YUCIIEHHOTO MPOTHO3a MOT01bI, (popMaThl
BbIxoAHbIX NaHHBIX (GRIB, netCDF), Pabota ¢ MmuoromepusivMu nanusivu (GRIB, netCDF) B 'MC-nakerax.
OTtobOpakeHue TaHHBIX MTPOTHO3A MOTO/IbI Ha KapTorpadguuecknx BeO-cepBrucax. MIcTOUHUKY TOTyYeHUS
nanHbIX. Bo3moxnoctu ['MC-texHomoruit 1y 0To0paXkeHusi IPOrHO30B OMACHBIX METEOPOJIOTUYECKUX
SIBJICHU.
CryTHUKOBBIN ¥ paJUOJIOKAlIMOHHBI MOHUTOPUHT ONIACHBIX SIBJICHUH ITOT0/bl. FICTOUHHMKY NaHHBIX C
re0CTal[MOHAPHBIX U MOJISIPHO-OpOUTAIBHBIX METEOCITYTHUKOB, UX BU3yanu3alus u oopadortka B ['IC.
[IpoayxThl, MoTy4aeMble Ha OCHOBE JIaHHBIX C METEOCITyTHUKOB.

KaprorpagupoBanue u mouutopuHr HaBogHenuid. [lpumenenune 'MC-TexHo1oruii ajs



THAPOJIOrMYECKOr0 NMPOrHO3UPOBAHMS

MOHUTOPUHT ¥ TPOTHO3UPOBAHUE OMACHBIX TUAPOIOTHYECKUX siBIeHUNU. COBpEMEHHBIE METObI
MIPOTHO3MPOBAHUS TIOJIOBOIUH U MTABOJIKOB, | MapoIorHuecKkrne Moieiu, ux Tuibl. OOuuil mpuHIUN paboThl
Pa3IMYHBIX BUAOB THAPOIOTHUECKUX Mojiesieid. CepBUCHI ISl BU3yalu3aluy TUAPOIOTMYECKOro MPOrHo3a.
[IpumeHeHne CyTHUKOBBIX JJAHHBIX JIJII MOHUTOPUHTA OMACHBIX THAPOJOTMYECKUX SIBICHUM. BhIsBIeHUE 30H
3aTOIJICHUS 110 JaHHBIM CITyTHUKOBOW Ch€MKH B ONITUYECKOM U PAAMOJIOKALIMOHHOM Juana3oHax. MOHUTOPUHT
COCTOSIHMSI JIETOBOTO TIOKPOBA MO PaANOIOKAIMOHHBIM JaHHBIM. VCTI0Ib30BaHNE CITyTHUKOBBIX JAaHHBIX B
TUAPOJIOTHICCKUX MOJCIISAX IS OIIEHKH IEPEMEHHBIX COCTOSTHUS OACCEHHOB M JIJIsl BepU(UKAITUH.

MOHMTOPHHT ¥ KapTOorpadupoBaHue NPUPOIHLIX MOKAPOB
Pu3nyeCcKre U TEXHOJIOTUYECKNE OCHOBBI BBISIBICHHE TEIUIOBBIX AaHOMAJIUH MO CIIyTHUKOBBIM JJAHHBIM.
CrnyTHUKY M JaTYUKH, UCIIONB3yeMble 111 MOHUTOpHHTa noxkapoB: Tera/Aqua MODIS, NPP VIIRS, NOAA
AVHRR. Bo3M0XHOCTH U OTpaHUYEHUS CYIIECTBYIOIIUX CEHCOPOB I10 IETEKTUPOBAHUIO TEIJIOBBIX aHOMAJIHH.
OTKpBITBIE CEPBUCHI MPEIOCTaBIeHUE JaHHbIX 0 noxkapax: FIRMS, Kapra noxapos UTL CkanOxc.
HNupopManinoHHbIe CUCTEMBI TUCTAHIIMOHHOTO MOHUTOPUHTA JecHBIX TTokapoB (MCJIM-Pocnecxos).
OcoOeHHOCTH MOHUTOPHHTA MTOKAPOB B JIECHOM M CTEIHOI 30HE.
OreHKa MOCTIeICTBUI JIECHBIX TIOXKAPOB 10 CITyTHUKOBBIM JIaHHBIM. TpeOOBaHuUs K JAHHBIM, HCIIOJIE3YEMBIM
JUISl OLIEHKH NOCJIEICTBUM 1oxapoB. [IpenMyniecTBa 1 orpaHMYeHNs OLEHKH NOCIEACTBUN M0KapOB 110
nanHbeIM J[33. CymecTByromue MpoeKThl B 00J1aCTH MOHUTOPHUHTA MTOCIIEICTBHH JIECHBIX MOXKapoB B Poccum.

MounuTopuHr u kaprorpadpuposanue YC TeXHOreHHOT0 XapakTepa
B03M0OKHOCTH M OTpaHUYEHUs CITyTHUKOBOTO MOHUTOpUHIa YC TeXHOreHHOTo Xapakrepa. TpeboBaHus K
UCTIOJBb3YeMbIM TaHHBIM /[33. MOHUTOPUHT KPYITHBIX pa3iuBOB HEPTH U HEYTEIPOILYKTOB Ha CYIIE U B OKEAHE.
Bo3MoxHOCTH IpUMEHEHUs! CIYTHUKOBOI'O MOHUTOPUHTIA B 30HaX BOEHHbIX KOH(IuKTOB. [Ipumenenue BITJIA
111 MOHUTOPHHIA U OTIEpaTUBHOTO KapTorpadguposanus 30H UC TEXHOr€HHOTO Xapakrepa

HUcnonb3zoBanue BIIJIA nias monuTopunra YC
becnmiioTHbIe JeTaTeNbHbIE annapaThl Kak NepcrneKTUBHbINA crnocod Monutopunra YC. Opranuszanus ChbeMKH ¢
BIUTA nns monuropunra YC, ocHoBHBIE TpeOoBaHMs K AaHHBIM. [IpakTuka ncnonb3oBanus BIIJIA B MUC
Poccuu 17151 MOHUTOpPUHTA JIECHBIX MOXKApOB M HaBOJHEHHUH. OCHOBHBIE 3a/1auH, periaeMble ¢ moMoibio BITJIA:
MOUCK OOBEKTOB, OIpEIeNIEHUs] KOOPJMHAT, 00ecIieYeHue CBsI3bI0, MpoBeaeHue cheMKku. CoznaHue
TPEXMEPHBIX MO/IeJIel MOTEHIIMAIBHO ONACHBIX 0OBEKTOB ¢ MOMOILIBIO AaHHBIX BITJIA.

IloAroToBKa K HTOrOBOMY KOHTPOJIbHOMY MEPONPHATHIO
Beenenune. Kimaccuduxarnust mpupogHBIX ¥ TEXHOTEHHBIX OIMTACHOCTEH, YPE3BBIYAHBIX CHTYAITHA
I'eounpopManinoHHbIE CEPBUCHI /1711 MOHUTOPUHIA ONACHBIX NPUPOIHBIX siBIeHUH 1 UC
ITpumenenne I'MC-TexHOMOT M JIsI MOHUTOPUHTA U KapTorpaupoBaHUs OMACHBIX METEOPOJIOTHUECKUX
SIBJICHU
KaprorpadupoBanue n MoHuTOpuHT HaBogHeHUHU. [Ipumenenne I'MMC-TexHONMOTHI 11 THAPOIOTHIECKOTO
IIPOTHO3UPOBAHUS
MOHUTOPHHT U KapTorpadupoBaHHE JECHBIX M0KAPOB
MonuTopuHr u kaptorpapupoBanue YC TeXHOTEHHOTO XapakTepa
UcnonwszoBanue BIUJIA nns monntopunra UC
[ToaroTroBka K UTOrOBOMY KOHTPOJIBHOMY MEPOIIPUSITHIO



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. JTumonog, A. H. ®oTorpammeTpus U TUCTAaHIIMOHHOE 30HIUPOBaHKE : Yu4eOHUK /u1st By30B / A. H. JIuMoHOB,
JI. A. I'aBpunoBa. — 2-e u3a. — Mocksa : AkageMuueckuil mpoekt, 2020. — 296 ¢. — ISBN 978-5-8291-
2979-8. — TekcT : 31eKTpOoHHBIN // DiekTpoHHO-O0ubamnoreunas cucrema [IPR BOOKS : [caiiT].
https://www.iprbookshop.ru/110099

2. Tpudonona, T. A. I'eonHpopMaMOHHbIE CUCTEMBI U AUCTAHIIMOHHOE 30HAUPOBAHUE B SIKOJIOTHYECKUX
ucclieloBaHmsIX : yueoHoe nocodue st By3os / T. A. Tpudonosa, H. B. Mumenko, A. H. KpacHomekoB. —
Mocksa : Akagemuyeckuii mpoekT, 2020. — 349 ¢. — ISBN 978-5-8291-2999-6. — TekcT : 31eKTPOHHBIH //
OnexktpoHHO-O0nOMHoTeuHas cuctemMa IPR BOOKS : [caiir]. https://www.iprbookshop.ru/110100

JlonmosiHUTEIBHAS

1. bosipunoga, C. I1. MonutopuHr cpeasl oouranus : yuednoe nocodue / C. I1. bosspunosa. — Xeneznoropck :
Cubupckas noxxapHo-cnacarenbHas akagemus [ TIC MYUC Poccun, 2017. — 130 ¢. — ISBN 2227-8397. —
TexcT : anexTpoHHbIN // DnexkTponHo-0ubnuoreynas cucrema [IPR BOOKS : [caiit].
http://www.iprbookshop.ru/66912.html

2. Kumxnukos 0. @.,Kpasiosa B. U.,Tyrybanuna O. B. AspokocMuyeckre METo bl reorpaduyeckux
MCCIIEIOBAaHMI: yUeOHHK [T CTYJICHTOB BY30B, 00y4JaroLIiXcs 1Mo HanpasieHuto "I'eorpadus” u
cneuuansHocTsM "['eorpadus” u "Kaprorpadus"/FO. ®@. Kumxuukos, B. U. Kpasuosa, O. B. Tyry0anuna.-
Mocksa:Axkagemus,2011, ISBN 978-5-7695-6830-5.-410616.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://meteovlab.meteorf.ru/ BuptyansHas criyTHUKOBasI 1abopaTopust
http://zikj.ru/index.php/ru/ Xypnan "3eminsa n3 Kocmoca"
http://geomatica.ru/ Caiit xxypnana "['’eomaruka"
https://earthexplorer.usgs.gov/ Katanor cnytHukoBbsix cHUMKOB USGS
https://ladsweb.modaps.eosdis.nasa.gov/ Katajgor CHUMKOB C OI€paTUBHO-MOHUTOPUHTOBBIX CITyTHUKOB
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCHUIINHE

O6pazoBatenbHbIH mporiecc o auciuiuiiae ['eonngopManuoHHbIe TEXHOJOTHH JIs1 OPraHU3aluu
MOHHUTOPHHTIA ¥ MPOTHO3UPOBAHMS YPE3BBIYANHBIX CHTYAIMIi TIPEIOIaraeT UCIOJIb30BaHKUE CIICTYIOMIETO
MPOTPAMMHOTO 00ecTrieueHUs] 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

[Ipe3eHTaIOHHBIE MaTEepUANBI (CITAHIBI TI0 TEMaM JISKITMOHHBIX W IPAKTUYCCKUX 3aHITHN ).
Hoctym B pesxxume on-line B DnekTpoHHY0 6nbnnoTeunyto cucremy (OBC).
JlocTyn B 3JIEKTPOHHYO HH()OPMAIIMOHHO-00pa30BaTEeIHLHON Cpely YHUBEPCUTETA.

I1O: LibreOffice (B ceoboarOM noctyme); ArcGIS Desktop 10.3.1 (morosop Ne 128/1/1); QGIS 2.18.4 (B
cBoboHOM joctyrie); EasyTrace 8.65 (B cBoO6ogHOM noctyme); Notepad ++ (B cBoOogHOM noctyte); Google
Chrome (B cBoO01HOM Hoctyme); Mozilla Firefox (B cBoGomHOM moctyme); 7zip (B cBoO6oaHOM moctyrie); Adobe
Acrobat Reader DC (B cBo6oanOM noctyme); Google Earth (B cBo6omnom nocryme); FileZilla Client 3.7.3 (B
cBoboaHOM noctyrie); Blender 2.73 (B cB0OOOIHOM JOCTYTIE).

1O na HOyTOYK: OC «AnbT OOpazoBanue» (Jorosop Ne JIC 003-2020).

DnekTpoHHas 0a3a JaHHBIX HaydHOU nH(popmarmu — HayuHno-anexkrponHas ounbdnuoreka E-library (B T.4.
Hay4HBIC CTaThH, aBTOpedepartsl u 1p.);

Apxussl kadenps! kaprorpadun u reonHpopmaruku u [ MC-niearpa [ITHNY:

* ApxuB 1u(poBbIX TONorpaguueckux kapt macurrada 1:1000000, 1:500000, 1:200000, 1:100000 3a 2002-
2017 ronpr;

* ApxuB M (poBHIX U MeyaTHBIX KocMudeckux cHuMKoB (LandSat, SPOT, IRS, Sentinel-2) 3a 2007-2020 rosr;
* ApxuB 1 (poBHIX Mojenel penbeda 1 HUPPOBBIX MOAETIEH MECTHOCTH;

* ApXUB MEPUOMYECKON, YIeOHON M TEXHUYECKOM JTUTepaTyphl KaQeIpsl, B T.U. SJICKTPOHHBIC U3JAHUS;

* ApxuB IIU(PPOBHIX TEMATUUECKUX FTEKTPOHHBIX CJI0EB 06a3 MPOCTPAHCTBEHHBIX JTAHHBIX;

* ApXUB MEYaTHOM TEXHUYECKOH TUTEPATyphI IO COMPOBOXKICHHIO JTUIIEH3MOHHBIX POTPAMMHBIX MPOYKTOB.
ApxuB OTKpbITEIX reofanHbix nopraia GIS-LAB.INFO.

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH TT0 JUCIUIUINHE PEKOMEHIYETCSI HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOMN paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAWH MOTYT
WCTIOJIb30BAThCS:

cuctema BHuIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmbl BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIepKkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIIOB U MPE3CHTALINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3aJaHus Uil COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).



11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HE0OX0AMMOM AJIs1 OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUHILINHE

JUist IEeKIMOHHBIX 3aHATUN TpeOyeTcs: MPOEeKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK, MeI0oBast (1) UM MapKepHas
J0CKa.
JUist IpaKTUYECKUX 3aHATHUI: IPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK, MesloBas (1) WK MapKepHas J0CKa.
JUist TpyIIIOBBIX M MHIAMBHLYaJIbHBIX KOHCYJIBTALMM TpeOyeTcs: MPOEKTOp, SKpaH, KOMIIbIOTEP/HOYTOYK,
MeJoBas (M) WM MapKepHas JJOCKa.
Jl11s mpoBeIeHUs TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu TpeOyeTcs: MPOeKTop, SIKpaH,
KOMIThIOTEP/HOYTOYK, MeIoBas (M) WM MapKepHas J0CKa.
JI71st caMOCTOSATEILHOM pabOThI: ayAMTOPHS, OCHAIIIEHHAS] KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO
noJiKJItoueHus K cetu «HTepHeT», 00ecneyeHHbI 10CTyIOM B 3JEKTPOHHYIO HH(POPMALIMOHHO-
oOpazoBarenbHyto cpeny yauBepcutera. [lomemenns Hayunoit oubnuorexu [ITHUY.

[Tomemenust HayuHoii 6nbmuoreku [II'HUY mist oGecrieueHns: caMOCTOSTEIbHONU PabOThl 00yUYaOIUXCS:

1. HayuHo-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHalbHBIMU KOMIIBIOTEPA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMIIbIOTEPAMH C JIOCTYIIOM K JIOKaJIbHOH U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UuranbHbIH 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHBIMU
KOMIIBIOTEPAMH C JIOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH | mepcoHaIbHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100abHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnuoteka opunuyeckoro axynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynibrera, kopn.8, aya. 419. Obopyaosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBIICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIIMM
MIPOTPaMMHBIM 00€CTICYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnsriit maker Libreoffice.

CnpaBouno-mipaBoBas cuctema «Koncynprantlnroc»



DOH/IbI OLICHOYHBIX CPEACTB JAJISl ATTECTAUMHU M0 AUCHHUILIHHE
I'eonnpopManoOHHbIE TEXHOJIOTHH AJIS OPraHU3ANMUN MOHMTOPUHIA M IPOrHO3MPOBAHUS
Ype3BbIYalHbIX CUTYalUl

I[Inanupyemble pe3yabTaThl 00yUeHHS N0 JMCUMUILIMHE 5 (OPMHPOBAHNSA KOMIIETEHMH.
NHaukaTopbl 1 KPUTEPUU UX OIeHUBAHUS

IIK.5

Crnoco0eH uCnoIb30BaTh NeOMH(OPMAIMOHHBIE TEXHOJIOIMH /ISl PEeLIeHUs 32124 B 00/1aCTH
HH(OPMALHMOHHOI0 00ecneYeHUsl MeTeopoJIornieckoil MHGpopmanuen

HNuauxartop IInanupyemsble pe3yJibTaThl Kpurtepuu oneHnBanus pe3yJbTaToB
o0y4eHHus o0y4eHus
IIK.5.3 3HaTh: UCTOUHUKH JTAHHBIX U HeynoBierBopures
BrinonzseT noArotoBky | kaprorpaduyeckue BeO-cepBuchl, | He 3HaeT UCTOUHMKY JaHHBIX U
METEOPOJIOTUIECKUX HOJIe3HbIE JUIsl OpraHU3aLUuU KapTorpaguueckue Be0-CepBHUCHI, MOJIE3HBIC
JAHHBIX TS MOHHUTOPUHTA U U1l OPraHU3aI[M MOHUTOPUHTA U
TPEXMEPHOT0 nporaozupoBanus UC nporuo3upoBanus YC npupoaHOro u

MIPEACTABICHUS Ha
OCHOBE B3aIMOJEHCTBUA
C MHTETPUPOBAHHBIMHU
0asamMu JaHHBIX
DJIEKTPOHHBIX KapTa U
KOCMHNYCCKNUX CHUMKOB

MPUPOJIHOTO U TEXHOTCHHOTO
XapakTepa, 0COOCHHOCTH
CITyTHHKOBBIX JIaHHBIX B Pa3HbIX
CHEKTPAIBHBIX THANa30HAX U MX
IPEeUMYIIEeCTBa U OTPaHHYCHHS
Juis neneit Monutopunra YC,
0COOEHHOCTH pa3IMYHbIX
¢dopmaToB naHHBIX, (OPMBI
IpeCTaBICHUS
UH(POPMALMOHHBIX MPOTYKTOB
MOHUTOPHHI A, TEOPETUYECKHE
OCHOBBI POEKTHUPOBAHUS
UHGOPMAIIMOHHBIX CUCTEM
JUCTAaHIIMOHHOTO MOHUTOPHHTA
4ycC.

YMeTh: Mpou3BOIUTH BHIOOD,
3aKa3, IpeJBapUTEIbHYIO U
TEMaTHUYECKYI0 00paboTKy
naHHbIX /(33 ans pemenus 3agau
MOHHUTOPHHTA MPUPOTHBIX
pecypcoB u YC. Pemats
TEMaTUYEeCKHE 3a7auu
MOHUTOPHHIA U
POTHO3UPOBAHHUS ONACHBIX
NpUpOAHBIX ABieHUN u UC,
co3/1aBaTh UH()OPMALIMOHHHBIE
npoayktel cpeacrsamu [ MC-
TEXHOJIOTUM.

Buamers: MeTogamu u
TEXHOJIOTHSIMH

TEXHOT'C€HHOT'O XapakTepa, 0COOEHHOCTH
CIyTHUKOBBIX JJAHHBIX B PA3HBIX CIEKTPAIbHBIX
JMana3oHax v UX MPEeuMyIIecTBa U
orpaHuueHus i nesiaed Mouutopunra YC,
0COOEHHOCTH Pa3IMYHBIX (POPMATOB JaHHBIX,
(dhopmbI IpeACcTaBICHUS HHHOPMAITHOHHBIX
MPOIyKTOB MOHUTOPUHTA, TEOPETUICCKUE
OCHOBBI ITPOCKTUPOBAHUS HH(HOPMAITTOHHBIX
CUCTEM AUCTAHITMOHHOTO MOoHUTOpHHTa YC.
He ymeer npousBoauTth BEIOOD, 3aKa3,
IIPE/IBAPUTENIbHYIO U TEMAaTUYECKYIO 00pabOTKyY
nanHbIX 133 auis pereHus 3a1a4 MOHUTOPUHTA
npupoaHbIX pecypcos u YC. Pemars
TEMAaTUYECKHE 3a]a4l MOHUTOPHUHIA U
MIPOTHO3UPOBAHUS ONACHBIX TPUPOIHBIX
seinernit 1 UC, co3naBath nHPOpPMAIMOHHHBIC
npoaykTel cpeactBamu [ MC-TexHomoruid.
He Bnaneer merogamu v TEXHOJIOTUSIMH
reonH(pOPMAIIMOHHOTO KapTorpadupoBaHus
OIAaCHBIX IpUPOHBIX sBIeHUM 1 YC, a Takxke
TeMaTU4eCcKoi 00pabOTKU CIIyTHUKOBBIX
JAHHBIX JUTsI pEeHISHUs 3a/1a4 MOHUTOPUHTA 1
nporuo3zupoBanus YC upe3BbIYaiiHBIX
CUTYyalUM.

YnoBaerBopuTeabH
OO011ue, HO HE CTPYKTYPUPOBAaHHbIE 3HAHUS
HMCTOYHUKOB JIAHHBIX U KapTorpaduueckux BeO-
CEpBHCOB, MOJIE3HBIX JJIs1 OpPraHU3alNH
MOHUTOpPUHTA U TiporHo3upoBanus YC
MIPUPOJHOTO U TEXHOT'CHHOTO XapaKTepa,




Nuaukarop Ilnanupyemblie pe3yabTaThl Kpurepun ouenuBanusi pe3yJbTaToB
o0y4ueHust o0y4eHust
reonH(OpPMaIMOHHOTO YaoBi1eTBOPUTEIbH

KapTorpadupoBaHus OMACHBIX
npupoanbIx ssieHui u YC, a
TaK)Ke€ TeMAaTHIeCKOU 00pabOTKH
CITyTHUKOBBIX JIAaHHBIX JIJIS
penieHus 3a1a4 MOHUTOPUHTA U
nporrozuposanus YC
YPE3BBIYANHBIX CUTYAIUH.

0COOEHHOCTEH CIIyTHUKOBBIX JAHHBIX B Pa3HBIX
CIEKTPAJIBHBIX IHMAIa30HaX U UX IPEUMYLIECTB
U OrpaHuyeHus 17 1nened monuropunra UC,
0CcOOEHHOCTEN Pa3INYHbIX (OPMATOB TAHHBIX,
¢bopM npencTaBiieHUs] UHHOPMAIIMOHHBIX
IIPOJYKTOB MOHUTOPHHIA, TEOPETUYECKUX
OCHOB ITPOEKTUPOBaHMS MHPOPMALIMOHHBIX
CHUCTEM JIUCTAaHIMOHHOTO MoHUTOpUHTa YC.
YactuyHo chopMUpPOBaHHBIE YMEHUS
MIPOU3BOIUTH BBIOOP, 3aKa3, IPEIBAPUTEIILHYIO
U TeMaTHUYECKyI0 00paboTKy manHbIX J[33 mst
pelIeHns 3a1a4 MOHUTOPUHIa IPUPOIHBIX
pecypcos u YC. PemaTs TeMaTuueckue 3a1auu
MOHMTOPHHIA U IPOTHO3UPOBAHUS OMACHBIX
npupoaHbIX siBineHuil u YC, coznaBath
MH(POPMALIMOHHHBIE IPOTYKTHI CPEACTBAMHU
I'MC-TexHOMOTHA.
YacTtryHOE BiasieHUE METOJAMH U
TEXHOJIOTUSIMHU F€OMH(POPMALIMOHHOTO
KapTorpapupoBaHus ONACHBIX IPUPOTHBIX
snennii n YC, a Takke TeMaTHISCKOM
00paOOTKHU CIIyTHUKOBBIX JAHHBIX I PEILICHUS
3aJla4 MOHUTOPHUHTa U nporuo3uposanus YC
YPE3BBIYANHBIX CUTYALIUM.

Xopouo
B ocHOBHOM copMupOBaHHbIE, HO
coJieprKalle OT/AeIbHbIe TPOOEIIbl 3HAHUS
MCTOYHUKOB JIaHHBIX U KapTorpaduyeckux Beo-
CEpBHCOB, MOJIE3HBIX JJIsl OpraHU3alNH
MOHMTOpPHHIa U nporuosuposanus YC
IIPUPOIHOTO U TEXHOTEHHOIO XapaKTepa,
0COOEHHOCTEH CIIyTHUKOBBIX JAHHBIX B Pa3HBIX
CIIEKTPAJIBHBIX MAINIa30HaX U UX IPEUMYLIECTB
U OrpaHuyeHus 174 1ened monuropunra UC,
0COOEHHOCTEN Pa3INYHbIX (OPMATOB JTAHHBIX,
¢dopM npencTaBiieHUs] UHHOPMAIIMOHHBIX
IIPOSYKTOB MOHUTOPHHIA, TEOPETUYECKUX
OCHOB ITPOEKTUPOBaHMS MHPOPMALIMOHHBIX
CUCTEM JUCTaHLIMOHHOTO MOHUTOpHHra YC.
B ocHOBHOM copMupOBaHHbIE, HO
coJiep Kallie OTeIbHBIC IPOOETB YMEHHS
IIPOU3BOJUTH BBIOOP, 3aKa3, IPEIBAPUTEIBHYIO
U TEMaTHUYECKy10 00paboTKy manHbIX /133 mis
pelIeHns 3a1a4 MOHUTOPUHIA IPUPOIHBIX




Nuaukarop

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
pecypcoB u UC. Pemath TemaTuueckue 3aauu
MOHUTOPUHTA U IPOTHO3UPOBAHUS OMACHBIX
npupoHbIX siBieHui u YC, co3paBaTh
MH(pOpMaAITMOHHHBIEC POAYKTHI CPEICTBAMHU
I'MC-TexHOMOTHH.
B ocHOBHOM ycrienHoe BiiaJiecHue METOJaMU U
TEXHOJIOTHSIMU T€OMH(POPMAITMOHHOTO
KapTorpadupoBaHUs OMACHBIX MMPUPOTHBIX
saeiieHui 1 UC, a Takyke TeMaTHYeCKOI
00pabOTKHU CITyTHUKOBBIX JAHHBIX JUISI PEIICHUS
3a/1a4 MOHUTOpPHUHTA U nporHo3upoBanus YC
YPE3BBIYANHBIX CUTYALIUM.

OT1anyHo
['myGokue u caMoCTOATETEHO MPUMEHSIEMBIC
3HAHUS HCTOYHUKOB JIAHHEIX U
KapTorpadguueckux BeO-CepBUCOB, MOJIE3HBIX
JUTSl OpraHu3aliid MOHUTOPUHTA U
nporuo3zupoBanusg YC npupogHoro u
TEXHOTCHHOTO XapaKTepa, 0COOCHHOCTEM
CIyTHUKOBBIX JJAHHBIX B PA3HBIX CIEKTPAIbHBIX
JMANa30Hax ¥ UX MPEUMYIIECTB U OTPAaHUYECHUS
utst rienteid Moautopuara YC, ocobeHHOCTEH
pasIUYHBIX (HOPMATOB TaHHBIX, PopM
MpeACTaBICHUS HHHOPMAITHOHHBIX TPOIYKTOB
MOHHUTOPHUHIA, TEOPETUUECKUX OCHOB
MIPOCKTUPOBAHUS HH(DOPMAITMOHHBIX CUCTEM
TucTaHIMOHHOTO MoHHMTOpUHTa YUC.
VYcnenrnsie 1 cCaMOCTOSITENHLHO MPUMEHSIEMbIE
YMEHHUS POU3BOJINUTH BEIOOD, 3aKa3,
MPEIBAPUTENbHYIO U TEMAaTUIECKYI0 00pabOTKy
nanHbIX 133 i pereHus 3a1a4 MOHUTOPUHTA
npupoaHbIX pecypcos u YC. Pemars
TEMAaTUYECKHUE 3aja4l MOHUTOPHUHIA U
MIPOTHO3UPOBAHUS ONACHBIX TPUPOIHBIX
seinernit 1 UC, co3naBath nHQOpPMaAIMOHHHBIC
npoaykThl cpeacTBamu [ MC-TexHom0rnid.
CB00OOIHOE BIIaJICHUE METOAAMH H
TEXHOJIOTHSIMU T€ONH(POPMAITMOHHOTO
KapTorpadupoBaHUs OMACHBIX MPUPOTHBIX
saeiieHui 1 UC, a Takyke TeMaTHYSCKOI
00pabOTKH CITYTHUKOBBIX JAHHBIX JUIS PEIICHUS
3a/1a4 MOHUTOpPHUHTA U nporHo3upoBanus YC
YPE3BBIYANHBIX CUTYALIUM.

I1K.5.2

3HaTh: OCHOBHBIC HCTOYHUKH

HeynosierBopure




Nuaukarop

IInanupyemble pe3y/ibTaThl

Kpurepun oneHuBanus pe3yibTaToB

o0y4ueHust o0y4eHust
ObecrnieunBaeT MIPOCTPAHCTBEHHBIX JAHHBIX B HeynosiierBopuren
(dhopMHUpOBaHKE U I'"C, npeumytiecTBa u He 3HaeT 0OCHOBHBIE HICTOUHUKH
KOHTPOJIb HenocTaTtku paznuunbix ['MC- MpOCTpaHCTBEHHBIX AaHHbIX B [ UC,
MH(GOPMaLIMOHHBIX MAKETOB TI0 TIPOCTPAHCTBEHHOMY | IPEUMYILECTBA U HEJ0CTaTKU pasznuyHbix ['C-
3arpocoB Ha aHaJIM3y BEKTOPHBIX M PACTPOBBIX | IAKETOB I10 IPOCTPAHCTBEHHOMY AHAIM3Y
reOMH(POPMAITMOHHBIX JAHHBIX, 0COOEHHOCTH BEKTOPHBIX U PACTPOBBIX JJAHHBIX, 0COOEHHOCTHU
nopranax, ux BBITIOJIHEHUSI IPE0Opa3oBaHMU BBITIOJTHEHUSI TpeoOpa3oBaHMil KOOpIUHAT
HarpaBJIeHUE KOOpJIMHAT (TPOCLIUPOBAHUS U (mpoeuupoBanus u ap.) B paznuyabix ['UC-
3aMHTEPECOBAHHBIM np.) B paznuuHbix [ IC-nakerax. | MakeTax., a TAKKE€ OCHOBHBIE DTaITbI

JMIaM, C TOJTyYEHUEM OT
HUX 00paTHOM CBSI3U

OCHOBHBIE 3Talbl
MPOEKTUPOBAHUS U CO3TAHUS
kapT cpeactBamu [ YIC c ¢
HCIOJb30BaHUEM JaHHBIX [133
YMeTb: BBIMOJIHATE 00pabOTKY
nansbIx 133 cpencrBamu
paznnuHbix ['MC-nnakeToB
(ArcGIS, QGIS, Scanex Image
Processor), ocymiecTBisiTh BEIOOD
HanboJiee MOAXOIAIICTO
UHCTPYMCHTAPUS JIJIS PEIICHUS
TOU WM UHOM 3aJa4u, CO3/1aBaTh
¥ OOHOBIIATH KapThI HA OCHOBE
Ja"ubex J133

Bnaners: MmeTomamu u
TEXHOJIOTHSIMH CO3JIaHUS
KapTorpaduueckux
MIPOM3BEIEHNI Ha OCHOBE JAHHBIX
133, BKIItO4asi MoTy4yeHUs
JAHHBIX, UX MPEABAPUTEIHHYIO
00pabOTKy ¥ TE€OMETPHUECKYIO
KOPPEKIIUIO, TEMaTUYECKUI
aHAJIN3 C IPUMCHEHUEM
Pa3IUYHBIX METOJIOB, & TAKKE
KapTorpagupoBaHue Ha OCHOBE
MOJTyYEHHBIX Pe3yJIbTaTOB.

MIPOEKTUPOBAHMS U CO3AAHUS KapT CPECTBAMU
I'MC ¢ ¢ ucrmonp3oBanueM maHHbIX [[33
He ymeer BbInonHATh 00paboTKy AaHHbIX /133
cpenctBamu paznuuHbix [ MC-maketoB (ArcGIS,
QGIS, Scanex Image Processor), ocyiiecTBIsATh
BbIOOp HanbosIee MOIXOASIIETO
MHCTpYMEHTApUs AJIs PELIEHUS TON WIA HHOU
3aJ]auu, co37aBaTh M OOHOBIIATH KapThl HA
ocHOBeE AaHHBIX J[33
He Brnageer MeToaMu ¥ TEXHOJIOTHSIMU
CO3JIaHMsI KapTorpauuecKux Mpou3BeACHNN Ha
OCHOBE JIJaHHbIX /33, BKIIIOYas MOJIyYEHUS
JAHHBIX, UX MPEBAPUTEIHHYIO 00pabOTKY 1
reOMETPUUYECKYI0 KOPPEKLIMIO, TEMaTHUECKUN
aHaJIN3 ¢ MIPUMEHEHHEM PA3JIMYHBIX METO/OB, a
TaKXke KapTorpapupoBaHue Ha OCHOBE
MIOJIyYE€HHBIX PE3YyJIbTaTOB.
YnoBaerBopuTeabH
OO1ue, HO HE CTPYKTYPUPOBaHHbIE 3HAHUS
OCHOBHBIX UICTOYHHKOB IPOCTPAHCTBEHHBIX
nanHbIX B ['YIC, npenMy1iecTB U HETOCTaTKOB
paznnunbix [ MC-nakeToB 1o
IIPOCTPAHCTBEHHOMY aHAJIN3Y BEKTOPHBIX U
PacTpOBBIX JIaHHBIX, 0COOEHHOCTEH
BBINOJIHEHUS IPe0Opa30BaHUN KOOPIUHAT
(mpoerpoBanus u Jip.) B paznuuHbix ['MC-
MaKeTax., a TAKKE OCHOBHBIX 3TAIloB
MPOEKTHUPOBAHUS U CO3[aHUS KapT CPEACTBAMHU
I'MC ¢ ¢ ucnionp3oBanuem JaHabIx /133
YactruHO c(hOpMHUPOBAHHBIE YMEHUS
BBIIIOJHATH 00paboTKy naHHbIX /(33
cpenctBamu paznmuuHbix [ MC-makeToB (ArcGIS,
QQGIS, Scanex Image Processor), ocymiecTBisiTh
BbIOOp HanboJIee MOIXOASIIETO
WHCTPYMEHTApHs ISl PEILICHUs] TOM WU UHOU
3aJ]auu, co37aBaTh M OOHOBIISATH KapThl HA




Nuaukarop

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

OCHOBE JaHHBIX J[33
Bnanenune ocHoBaMu TEXHOJIOTUNA CO3/1aHUSA
KapTorpaduueckux Mpon3BeCHUI Ha OCHOBE
naHHbIX /133, BKiItOYas MoJy4eHUs TaHHbBIX, UX
MpeABapPUTEIIbHON 00pabOTKH U
reOMETPUUYECKOI KOPPEKINH, TEMAaTHUYECKOTO
aHaJlM3a ¢ IPUMEHEHUEM Pa3InYHBIX METO/IOB,
a TaKke KapTorpadgupoBaHUs HA OCHOBE
MOJTyYEHHBIX PE3YIHTaTOB.

Xopouo
B ocHoBHOM chopmupoBaHHBIC, HO
coJieprKallre OTAeIbHbIe MPOOeIbl 3HAHUS
OCHOBHBIX MICTOYHHUKOB MPOCTPAHCTBEHHBIX
nanubix B ['IC, npenMy1iecTB U HE1OCTaTKOB
paznuunbix [ MC-nakeToB 1mo
MIPOCTPAHCTBEHHOMY aHAJIN3y BEKTOPHBIX U
PacTpPOBBIX JTAHHBIX, 0COOCHHOCTEH
BBITIOJTHEHMSI PeoOpa3oBaHi KOOPIUHAT
(mpoeuupoBanus U ap.) B pasnuuabix [C-
MaKeTax., a TAKK€ OCHOBHBIX 3TAIOB
MIPOCKTUPOBAHUS U CO3AaHUS KapT CPEICTBAMU
I'MC ¢ ¢ ucnnonp3oBanuem JaHabIX /133
B ocHOBHOM ycrieniHble yMEHUS BBITIOTHATh
0o0paboTky manubix /(33 cpeacrBamu
pasnmuunbix [ MC-nakeroB (ArcGIS, QGIS,
Scanex Image Processor), ocyIiecTBiasiTh BEHIOOP
HauboJ1ee MOAXOIAIIEr0 HHCTPYMEHTAPHS IS
pELIEHKS TOM WIM MHOM 3a/1auu, CO3/1aBaTh U
OOHOBIIATH KapTHl HA OCHOBE JaHHBIX /(33
YBepeHHOE BlIaJIcHHE METOAAMU U
TEXHOJIOTUSIMU CO3/IaHus KapTorpadhuueckux
IIPOU3BEICHUI Ha OCHOBE JaHHBIX (33,
BKJIFOYAs IOJyYEHUSI TAHHbBIX, UX
MpeIBapUTENbHON 00paboTKH U
reOMETPUUYECKOI KOPPEKINH, TEMAaTHUYECKOTO
aHaJlM3a ¢ MPUMEHEHHEM Pa3InYHBIX METO/IOB,
a TaKke KapTorpadupoBaHUs HA OCHOBE
MOJTy4YE€HHBIX PE3YyJIbTaTOB.

OT1iu4HO
I'myOokue 1 caMOCTOATEIHHO MTPUMEHSIEMbIE
3HAaHUS OCHOBHBIX HCTOYHUKOB
MpoCTpaHCTBEHHBIX HaHHBIX B [ YIC,
MPEUMYIIECTB U HeAOCTaTKOB paznuunbix [ 1C-
[IAKETOB 10 IPOCTPAHCTBEHHOMY aHAJINU3Y




Nuaukarop

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1iu4HO
BEKTOPHBIX U PACTPOBBIX IaHHBIX,
0COOCHHOCTEH BBITIOHEHUS IPeoOpazoBaHU
KOOpAUHAT (IPOSIIUPOBAHUS U JIP.) B
paznmuusbix ['MMC-nakeTax., a TakkKe OCHOBHBIX
ATANoOB MPOEKTUPOBAHUS U CO3TAHUS KapT
cpeactBamu ['MIC ¢ ¢ ucnosib30BaHUEM JJAHHBIX
33
[TonHOCTBIO CHOPMHUPOBAHHBIE U
CaMOCTOSITEIIbHO IPUMEHSIEMbIE YMEHHS
BBINIOJHATH 00paboTKy HaHHbIX /(33
cpenctBamu paznuunbix [ MC-maketoB (ArcGIS,
QGIS, Scanex Image Processor), ocymiecTBisiTh
BbIOOp HanboJIee MOIXOASIIETO
WHCTPYMEHTapHUs ISl PELLICHUs] TOM WU UHOU
3aJla4uM, CO37aBaTh W OOHOBJIATH KapThl HA
OCHOBE AaHHBIX J[33
CBo0OoHOE BNaIeHHE METOJaMU U
TEXHOJIOTUSIMU CO3/IaHus KapTorpaduueckux
MPOU3BEJICHUI HAa OCHOBE JaHHbIX J[33,
BKJIIOYas OJTyYEHUs JAHHBIX, UX
MpeABapPUTEIIbHON 00pabOTKH U
T€OMETPUUYECKON KOPPEKIINU, TEMATHIECKOTO
aHaJIM3a C TPUMEHEHUEM PA3JIUYHBIX METOJIOB,
a TaKke KapTorpadupoBaHUs HA OCHOBE
MOJIyYEHHBIX PE3YIhTaTOB.

IIK.5.1

CocraBinser Hay4yHO-
TEXHUYECKYIO
JOKYMEHTALUIO 110
pa3paboTKe, BHEJPEHUIO,
UCTIOJIb30BAHUIO
reorH(pOPMAITTOHHBIX
MOPTAJIOB U CEPBHCOB

3HaTh: OCHOBHBIE
WH(GOPMAIMOHHBIE PECYPCHI JUIS
MOKCKA M 3aKa3a JaHHbIX 1133 B
Wntepnere: otkpeiThie (USGS
EarthExplorer, EOS landViewer,
Sentinel Hub) u kommepueckue
(Planet Explorer, karamoru
KOCMHUYECKHX CHUMKOB
DigitalGlobe u UTL] Ckan3kc)
Ywmerts: Ucnosib30BaTh CUCTEMBI
MOMCKA 1 3aKa3a KOCMHYECKUX
CHUMKOB B MHTEepHETE [Tt
1mo100pa HEOOXOTUMBIX JJAHHBIX
JUISl peLeHUs TOM WIX UHOU
TEeMaTHYECKOH 3a1aun

Brnanets: TexHomOrUsAMU
peBapuUTeNbHON 00paboTKH
naHHbIX /133 it nonyueHus
IPOAYKTOB, KOTOPBIE MOTYT OBITH

HeynosiaerBopure
He 3HaeT ocHOBHBIE CEPBHCHI ITOUCKA U 3aKa3a
nauubix 133 B Untepuere: otkpeithie (USGS
EarthExplorer, EOS landViewer, Sentinel Hub)
u kommepueckue (Planet Explorer, karanoru
kocmuyecknx cHUMKOB DigitalGlobe u UTL]
CxkanDkc)
He ymeer ucnonb30BaTh CUCTEMBI TIOUCKA U
3aKa3a KOCMHUYECKHX CHUMKOB B MIHTepHETE [Ist
mo100opa HEOOXOAMMBIX JAHHBIX JIJISI PEIICHHUS
TOU WJIX MHOU TEMATUUYECKOU 3a7auu
He BnageeT TexHOJIOTrUAMH IPEABAPUTEIBHOM
00paboTku maHHbIX /33 miis momydeHus
MIPOYKTOB, KOTOPBIC MOTYT OBITH
oIy0JIMKOBaHbI Ha KapTorpaduueckux Beo-
cepBUCax

YnoBaerBopuTeabH
OO1ue, HO HE CTPYKTYPUPOBaHHbBIE 3HAHUS
OCHOBHBIX CEpBHCOB ITOMCKA U 3aKa3a JaHHBIX




Nuaukarop

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OITyOJIMKOBAHBI Ha
KapTorpaduueckux BeO-cepBrcax

YnoBj1eTBOPUTEbH
133 B MutepneTe: oTKpbITHIX (USGS
EarthExplorer, EOS landViewer, Sentinel Hub)
u kommepueckux (Planet Explorer, katanoros
kocmuuecknx cHUMKOB DigitalGlobe u UTL]
CkanDKc)
YactuyHo c(hopMUPOBAHHBIE YMEHUS
MCIIOJIb30BaTh CUCTEMBI MIOMCKA U 3aKa3a
KOCMHUYECKHX CHUMKOB B MHTepHeTe 11
110/100pa HEOOXOAMMBIX JAHHBIX JIJISl PELICHUS
TOM WJIM MHOW TEMaTUYECKOH 3aJ1a4u
BrnaneeT oTnenbHBIMU dIIEMEHTaMHU TEXHOJIOTUU
npeaBapuTeNbHON 00paboTku nanHbIX /133 ms
MOJIyYeHHUS IPOTYKTOB, KOTOPbIE MOTYT OBITH
oIy 0JIMKOBaHBI Ha KapTorpaduyeckux Beo-
cepBuUcax

Xopouo
B ocHOBHOM cpopMupoBaHue, HO CoAEepKAIIUE
OTJeNbHBIE MPOOEIIbI 3HAHUS OCHOBHBIX
CEpBUCOB MOKCKA U 3aKa3a JaHHbIX /(33 B
Wutepnere: otkpoiThix (USGS EarthExplorer,
EOS landViewer, Sentinel Hub) u
koMmmepuecknx (Planet Explorer, katanoros
kocmuuecknx cHUMKOB DigitalGlobe u UTL]
CkanDKkc)
B ocHOBHOM copMuUpOBaHHBIE YMEHHS
WCTIOJIB30BaTh CHCTEMBI TIOMCKA H 3aKa3a
KOCMHYECKHX CHUMKOB B VIHTEpHETE [Is
1o100pa HEOOXOIMMBIX TAaHHBIX ISl PEIICHUS
TOHM WJIM MHOW TEMaTUYECKOH 3a/1auu
B nenom ycnemninoe, HoO He 10 KOHIIa
CaMOCTOSITENIHOE BJIaJICHUE TEXHOJIOTHEN
MpeIBapuUTeNbHON 00paboTku naHHbIX J[33 mis
MOJIyYeHHUS IPOTYKTOB, KOTOPbIE MOTYT OBIThH
oITy0JIMKOBaHbI Ha KapTorpaduiyeckux Beo-
cepBHCax
OTtiam4yHo

JleMOHCTpHpYeT IIyOOKHEe 3HAHUS
MH(POPMALIMOHHBIX PECYPCOB AJIS OMCKA U
3aka3a qaHHbIX J[33 B IHTEpHETE: OTKPBITHIX
(USGS EarthExplorer, EOS landViewer,
Sentinel Hub) u kommepueckux (Planet
Explorer, kaTaioroB KOCMU4€CKHX CHUMKOB
DigitalGlobe u UTL] CxanOxkc)
YcnenrHple 1 CaMOCTOSITENIbHO IPUMEHSIEMbIE




Nuaukarop

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
YMEHHUS UCIIOIH30BaTh CUCTEMBI IOMCKA U
3aKa3a KOCMHUYECKHX CHUMKOB B MIHTepHETE [Ist
no0opa HEOOXOAUMBIX JAHHBIX JIJISI PEIICHHUS
TOU WJIX MHOU TEMATUUYECKOU 3a0a4u
CB00OOZHOE M CAMOCTOSITEIILHOE BIIaJIEHUE
TEXHOJIOTHEH MpeIBapUTEIHLHON 00paboTKH
naHHbIX J33 115 mosydeHust IpoIyKTOB,
KOTOPBIE MOTYT OBITh OITyOJMKOBAaHBI Ha
KapTorpaduueckux Bed-cepBrcax




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Buja MeponpusiTusi NpOMeKyTOYHOM aTTecCTANMH © 3a4eT

Crnioco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAllUU OIIPEIENIIETCSl HA OCHOBE 0ayIoB, HAOpAHHBIX 00YYAIOIIUMCS Ha KOHTPOJIbHBIX
MEpOTNPHUATHAX, IPOBOJUMBIX B TEUEHUE YUEOHOI0 MEPHOAA.

MaxkcumajbHOe KOIu4ecTBo 0asnos : 100

KonBepranusi 60a/U10B B 0TMETKHU

«otau4Ho» - ot 81 no 100

«xopomo» - ot 61 1o 80

«YAOBJIETBOPUTEIBHO» - OT 50 10 60
«HEeYAO0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
IIK.5.1 I'eounpopmanmoHHbie CTyneHT Bi1aJieeT UHCTPYMEHTaMH MTOMCKa
CocTaBisieT HayYHO-TEXHMYECKYIO | CepBUCHI VISl MOHUTOPUHTA | WH(GOPMAIIUH 110 3aJaHHON TEME B CETH
JIOKYMEHTAIUIO 110 pa3paboTKe, OIMaCHBIX ITPUPOIHBIX WuTepHer u 06a3ax JaHHBIX MyOJUKALIUH.
BHE/IPEHUIO, UCIIOJIb30BAHUIO apnenuii u YC CTYHeHT IPeICTARIAET TOKNAT ¢
reonH(OPMAIMOHHBIX TIOPTATIOB U | 3aypiaeMoe KOHTPOILHOE Ipe3eHTALKCH, T0CBSILCHHOM
;pr{BgI;OB MepomnpusiTue IPUMEHEHHUIO KapTorpaduuecKux

BeO-cepBUCOB 1/wiu AaHHBIX /]33 B o/1HOM
u3 c(hep MOHUTOPUHTA U TTPOTHOSHPOBAHUS
Ype3BhIYANHBIX cUTyaluii. B nokmnase
JIOJIKEH OBITh PAaCCMOTPEH KaK
POCCHICKHMN, TaK U 3apPyOEKHBIH OTIBIT

BeinonHseT noAroToBKy
METEOPOJIOTUUECKUX JTaHHBIX JJIS
TPEXMEPHOTO NPECTABICHUS Ha
OCHOBE B3aMMO/ICHCTBHS C
WHTETPUPOBAaHHBIMU 0a3aMu
JIAHHBIX AJICKTPOHHBIX KapTa 1 paboThI B 1aHHOM cepe
KOCMHYECKUX CHIMKOB

MK.5.2

ObecnieunBaeT GOpMUPOBAHUE U
KOHTPOJIb HH()OPMALIMOHHBIX
3aIpocoB Ha
reoMH(OPMAIMOHHBIX ITOPTANIAX,
HX HaAIIpaBJICHUC
3aUHTCPCCOBAHHBIM JIUIAM, C
MOJIyYeHHEM OT HUX 0OpaTHOM
CBSI3U




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.5.1

CocraBisieT HAyYHO-TEXHUYECKYIO
JIOKYMEHTAITUIO TI0 pa3paboTKe,
BHE/IPEHHIO, UCTIOIb30BaHUIO
reoMH()OPMAITMOHHBIX TOPTAIOB H
CEPBHCOB

IIK.5.3

BEITIONTHSAET TOATOTOBKY
METEOPOJIOTUICCKUX JAaHHBIX TS
TPEXMEPHOTO MPEICTABICHHS Ha
OCHOBE B3aWMOJICVCTBUSI C
WHTETPUPOBAHHBIMH 0a3aMu
JAHHBIX SJICKTPOHHBIX KapTa u
KOCMHUYECKHX CHUMKOB

IIK.5.2

Ob6ecneunBaeT (GOPMUPOBAHHE U
KOHTPOJIb HH)OPMAITHOHHBIX
3aIpocoB Ha
reoMH(OPMAIMOHHBIX TOPTANIAX,
UX HalpaBJICHUE
3aMHTEPECOBAHHBIM JIUIAM, C
MOJTy9YeHUEM OT HUX 00paTHOMH
CBSI3H

[Ipumenenue
I'IC-texHomOrNi O1d
MOHHUTOPHHTA U
KapTorpagpupoBaHus
OTIaCHBIX
METEOPOJTOTUUECKHUX
SIBJICHUI

3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

CTyZneHT 0CBOMII METO/Ibl 00pabOTKU B
I'MIC naHHBIX METEOPOIOTUYECKUX
Mojienieil, u3BieyeHne u3 GopmMaToB
GRIB/NetCDF B Geotiff, Bu3yanu3aruio B
ArcGIS, noctpoenue kapt
METEOPOJIOTUIECKUX TTIEPEMEHHBIX,
BbIJIEJICHUE 30H OMACHBIX SIBICHUH, a TAKKe
3arpy3Ky, 00pabOTKy ¥ BH3yaJIU3aIHI0
JAHHBIX C T€0CTAMOHAPHBIX
METEOPOJIOTUIECKUX CITyTHUKOB




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.5.1

CocraBisieT HAyYHO-TEXHUYECKYIO
JIOKYMEHTAITUIO TI0 pa3paboTKe,
BHE/IPEHHIO, UCTIOIb30BaHUIO
reoMH()OPMAIMOHHBIX TOPTAIOB H
CEPBHCOB

IIK.5.3

BEITIONTHSAET TOATOTOBKY
METEOPOJIIOTUICCKUX JAaHHBIX JIJIS
TPEXMEPHOTO MPEICTABICHHUS Ha
OCHOBE B3aUMOJICVCTBUSI C
WHTETPUPOBAHHBIMH 0a3aMu
JAHHBIX SJICKTPOHHBIX KapTa u
KOCMHUYECKHX CHUMKOB

IIK.5.2

Ob6ecneunBaeT (GOPMUPOBAHHE U
KOHTPOJIb HH()OPMAITHOHHBIX
3aIpocoB Ha
reoMH(OPMAIMOHHBIX TOPTANIAX,
UX HalpaBJICHUE
3aHHTEPECOBAHHBIM JIUIAM, C
MOJTy9YeHUEM OT HUX 00paTHOMH
CBSI3H

[ToaroroBka Kk UTOrOBOMY
KOHTPOJILHOMY
MEPONPUSITHIO
HTorosoe KOHTPOJIbHOE
MeponpusiTue

CTyneHT 1eMOHCTPUPYET 3HAHUS 110
TEOPETUUECKUM pazjienaM KypcaBsenenue.

Knaccudukanus npupoaHbIx u
TEXHOT'€HHBIX ONACHOCTEH, YPE3BBIYANHBIX
cutyanuii ['eonHpOpMaLMOHHBIE CEPBUCHI

JUISt MOHUTOPUHTA OMACHBIX TPUPOIHBIX
sBieHuid u YC IIpumenenune

['IC-TexHOMIOTUH 711 MOHUTOPUHTA U
KapTorpadupoBaHust OMACHBIX
METEOPOJOTUYECKHUX SBIICHUMA

KaprorpadupoBanre 1 MOHUTOPHHT
HaBojHeHUN. [IpumeHeHne
['C-TexHoMOTUI 7151 TUAPOIOTMIECKOTO
MPOTHO3UPOBAHUSA MOHUTOPHUHT U

KapTorpa(upoBaHHUE JIECHBIX TOKapOB

MouurtopuHr u kaprorpagpuposanue YC
TEXHOTeHHOro Xxapakrepa Vcnonb3oBanue

BITJIA s monutopunra YCIloaroroBka k

HUTOIrOBOMY KOHTPOJBbHOMY MCPOIIPHUATHIO

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

I'eoundgopmannoHHbIE CEPBUCHI 1JISI MOHUTOPHHIA ONIACHBIX NPUPOAHBIX ABJeHU 1 UC

ITpoaomKUTENTEHOCTD IPOBEACHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30

[Tpoxoanoii 6amm: 15

Iloka3aTesin oneHUBaHUsA Bajbl
NudopmMaTUBHOCT MOKIaAa MPE3eHTAIIUN BBICOKAs, B HEM MPEACTABICHO COBPEMEHHOE 15
COCTOSIHME BOIIpOCa
Hoxunan conpoBoxaaercs npesenrauueit B MS Power Point, opopMiieHHOI B COOTBETCTBHHU C 10

TpeOOBaHUSIMU

Hcmons30BaHEl PYCCKOA3BIYHBIC K aHT'JTIOA3BIYHBIC HCTOYHHUKHU

KadecTBO 0TBETOB Ha BOIPOCHI MO3BOJISIET YTBEPKAATh, YTO CTYAECHT XOPOLIO OPUEHTUPYETCS B

TEMATUKE CBOCI'O JOKJIaaa

IIpumenenune 'MC-TexHoI0THIi 1151 MOHUTOPMHIA U KAPTOrpagupoOBaHMS ONACHBIX

METEOPOJIOTHYEeCKUX SABJICHUH

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus mpoBeaEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl




MaxkcuManbHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 15

IToxa3aTeIu onleHUBAHUS Baaasl

CTyaeHT 0CBOMJI MPOIeCC KOHBEPTAIUU JIAHHBIX METEOpOJIorHdeckux mojeneit B hopmatsl [ IC 10
CTyeHT OCBOMJI pa3IMyuHbIe CIIOCOOB! BU3YATU3ALMU METEOPOJIOTHYECKUX TTEPEMEHHBIX B 10
¢dopmare 'MIC, B TOM ymCIie ¢ UCTIOIB30BaHUEM KapTOrpahuIecKux aHUMAIHA
CTyeHT 0CBOMJI MPOLIECC MPEIBAPUTEIBHO 00PAOOTKHU JaHHBIX C METEOPOJIOTHYECKUX 5
CIIyTHUKOB
CTyZneHT yCnemHo co31aeT NPOCTEUIINE TEMAaTUYECKUE MMPOLYKTHI ITO TAHHBIM I'€OCTAllMOHAPHBIX 5
MeteocnyTHUKOB B ['IC

IoaroroBka K HUTOrOBOMY KOHTPOJIbHOMY MEPONPHUATHIO

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlu: 2 Yaca

VYcnoBus TpoBEAEHUS MEPONIPUSITHUS: B YAChl CAMOCTOSATEJILHON padoThI

MaxkcuMaibHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 40

IIpoxoaHoii 6a: 20

IToxa3aTeiu onleHUBAHUS Baaasl

CTyneHT BiajieeT OCHOBHBIMM TEPMUHAMM U TOHATHSMHU B 00J1aCTH TUCIMITIIMHBI, 3HAET 10
ocHoBHbIe o6nactu npumeHenus: [ UC-rexunonoruit u 133 mis monutopunra YC
CTyaeHT UMeeT MpecTaBiIeHUE O padoTe COBPEMEHHBIX HHPOPMAITMOHHBIX CUCTEM 10
JUCTAaHIIMOHHOTO MOHUTOPHUHIA MIPUPOAHBIX M10XKAPOB, 3HAET IPEUMYIIECTBA U HEAOCTATKU
Pa3IMYHBIX CUCTEM
CTyneHT UMeeT MpeICTaBIeHUE O paboTe COBPEMEHHBIX CUCTEM MPOTHO3UPOBAHUS U 10
MOHMTOPHHIA ONTACHBIX THIPOMETEOPOJIOTHYECKUX SIBIICHUH, BKOIOYAsl YHCICHHBIE MOJIEIH
IIPOrHO3a MOTO/bl, CITyTHUKOBBIE U PaINOJOKAIIMOHHBIII MOHUTOPUHT, CUCTEMBI
IIPOrHO3MPOBAHMS HABOHEHUN
CTyneHT 3HaeT BO3MOYXKHOCTU U OTPAHUYEHUS CITyTHUKOBOIO MOHUTOpUHIa YC TEXHOT€HHOTO 10

Xapakrepa




