OBLUEE 3EMJIEBEOEHUE
1 Kypc, oceHHuM cemecTp 2014/2015

NMpenopaBaTenb:

» laHnun Hukonaesuy Koanos: daniilkozlov@landscape.edu.ru
UHopmaumnoHHana noanepxka:

 http://landscape.edu.ru

* NNTEKUNOHHBbIE N NpaKTUYeCcKne MmaTtepuansl, 3agaHusi, ctaTbW, CCbISIKU Ha

TeMmaTnyeckmne canThl
3aHATUA:

* naTHuua 1 napa, 9:00-10:35, ayag. 2017

* npakTndeckne 3agaHma (60-80% B ayamntopun, 20-40% goma)
TpeboBaHusA:

* BOYMYMBO

* CBOEBPEMEHHO

* MOMHOCTLIO
NMpoBepKa 3HaAHUM:

* NpaKkTU4YecKne 3agaHus

* TecTbl 10 MuH

* JOMNYCK K 3a4eTy

* YCTHbIN 3a4eT






HAYKA O HAUBOIJIEE OBLLUNX SAKOHOMEPHOCTAX
TEOrPA®UYECKOW OBOJIOYKU (ocobeHHOCTAX eé
COCTaBa, CTPYKTYpPbl N pasBuUTUA)

OBYCJOBJIEHHbIX OCOBEHHOCTAMU 3EMJIN KAK MJNTAHETDI

®OPMA

PA3SMEP

NAPAMETPbI ABUXEHUA
COCTAB n CTPOEHMUE

TepMmuH «3emMmneBeaeHne» bbinm BBEAEH 3aBeayoWwmMM Kadeapon
reorpacumn bepnmuHckoro yHusepcuteta KAPJIOM PUTTEPOM B Havane
XIX Beka (MHOrOTOMHbIN TpyLa «3emrneBegeHne B OTHOLLEHUM K NPUpPoaE U
MCTOPUW YErnoBeYEeCTBa» ), Ha pycckoM s3bike — M. M. CEMEHOBbIM-TAH-
LUAHCKWM, koTopbin cnywan nekummn K. Puttepa n nepesen ero



OBLUEE 3EMNNIEBEAEHUE: KANEHOAPHBbIU NJ1AH

05/09 BBOOHAA NNEKUUNA
19/09 TUTAHETA 3EMJIA. PASMEPbI, ?OPMA n BPALLEHWA
03/20 THTAHETA 3EMIIA. BHYTPEHHEE CTPOEHUE

17/10
FTEONPA®UYHECKAA 3OHAJIBHOCTb n OLIA

14/11 B3AMMOOEWCTBWE MEOC®EP: BUOCPHEPA ~TMAPOCOEPA —
28/11 ATMOC®EPA — IUTOCHEPA

12/12 TEO3KOINOIMNA




FTEONPA®UYHECKAA OBOJIOYKA

XAPAKTEPHbIE CBOMCTBA — LLE/IOCTHOCTb, PASHOMACLUTABHAA HEOAHOPOLHOCTD,
PUTMUYHOCTb
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NMPUPOOHbIE 30HbI

prﬂHeﬁMMe COCTaBHblIE HaCTH reorpacbmqecmx NoACOB, BblAendemMblie Ha
OCHOBE COOTHOLUEHUA TElJ1a U BI1alrw.

APETHURCKAA NYCTHHA NecocTene ISam,rumHaaa NyETHHA TpaEaHMCTAa cAE3HHA
TyHapa .Cyﬁ-rp-:-nuuec:uﬁnec .I'Iu:um,rn'g.rcTuHa .,ﬂ,peeecuaa LELECTE AnenHicras TyHapa
.Taﬁra .Epennsemunmnpcmﬁ noac .33c1,rmnnaaa cTenk .Ey’xne TpONHYEecKHE Neca .anuuﬁ I

CMeWwaHHHH nec .I'n.ﬂ\,rcc-:-HHuﬁnec Monyzacywnueda mycTHHA .ElnaxHue TPONHYECKHE Neca



NMPUPOOHbIE 30HbI
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NMPUPOOHbLIE 30HbI — OMEHb N'PYBAA MO[EIJIb
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NEPUOOAUYECKNN 3AKOH FTEOMPA®UYECKOU 30HANBHOCTU
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PUC — pagnaunoHHbIM NHOEKC CYXOCTU
R R — pagyaumnoHHbIi GanaHc
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NEPUOOAUYECKNN 3AKOH FTEOMPA®UYECKOU 30HANBHOCTU
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NEPUOOAUYECKNN 3AKOH FTEOMPA®UYECKOU 30HANBHOCTU
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BbicoTHAA 30HANLHOCTH

Tywapa Jlecorynppa  Cenraitra Cpennsa raiira KOxu.raira Jlecocreny Crenn
| Mograna
{ ! 2 1 | 3 | | |
| 1 1 ) 1 % lr *r )| 4—
o1 RV 6h 4 62 ) S8 56 54 5§20
ITlonapurie
3000 m
s
Anpnuiickue

nayra

Cuelmad HEIH

JEC

Tponuueckuit
nec

YpoEeHE
MOpA



partation

HEOOQHOPOOHOCTb (MO3ANYHOCTb) 3EMHOWU MNOBEPXHOCTU

> “-'.:“‘;,'»:.‘i-'g?' = B=

FEONTOM'MYECKUI
(TBEPOOE)

FEOrPAGUYECKUA (]
(BOOAHO-BO3AYLUHOE) (!

Sun
Ferest Phote synthesis s

Fuels

L
BUOJIOTMYECKUN
. @
()KM BO E ) v Re’%"”“ Animal and Plant
Carbon @ (brcafhing)
in Tree Litter
Fall and Biomass

e

RBON CYCLE Chemistry

in Clympic's Forests k&

T T T T T T T T T T T 1
-180 -150 -120 -90 -60 =30 0 30 60 90 120 150 180



FTEONPA®UYHECKAA OBOJIOYKA

XAPAKTEPHbIE CBOMCTBA — LLE/IOCTHOCTb, PASHOMACLUTABHAA HEOAHOPOLHOCTD,
PUTMUYHOCTb
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LNPPOBAA KAPTOIPA®PUA KITMMATA, rpuanpoBaHHble KapTbl

No gaHHbIM oT 4792 go 27075 meTeocTaHUUN

60°N =i

40°N [

20°Nf=.

40°S =

60°S -
180°W 150°W 120°W  90°W  60°W  30°W 0 30°E 60°E 90°E 120°E 150°E 180°E

Short-Wave Radiation Dec

Long-Wave Radiation

-100 50 26 0 25 B0 W00 126 150 200 Wim™2

Data: NCEP/NCAR Reanalysis Project, 19551997 Climatciogies
Animation: Depariment of Geography, University of Oregan, March 2000

B ERE

5 4 m % B H B W 5 8 s
I |

Dt NCEPINCAR Reanalysis Prfoct, 185041997 Clmsckagos
Arsaion: Degarimert of Caography. Ueiversiy of Drogon, March 2000

Dec

Precipitation (OcagKm) P (Ocapgkn-ucnapeHue)

10 50 100 400 i -A00-100 50 0 50 100 200 mm
Run OffWater Surplus (P@4YHOM CTOK) Soil Moisture (BRI@XKHOCTb NOYBbI)

D1 70 20 40 60 B0 700min J5 08 21 2 2 30 33 36 A0om

Data: MCEP/NCAR Reanalysis Project, 19591947 Climatclogies
Animation: Department of Geography, University of Gregon, March 2000

The W - - WAS GTON
Comerviny G ‘ ClimateWizard L

Protecting nature, Praserving fife”

About Us FAQ's Contact Us

@ past 90 vears

rage se Temparature
© mid Contury (20505) | © Map of Change o
c 2 -
£nd Cantury (20801) - Mag Imaga
T Rata and Downlasd

Sompars & Animats Modals
Ennter Friandly Varsian

Average Annual Temperature 1951 - 2002

= Charos Transpereney | I racooids
o € 1apo
* . wif o
i :

& world

Areual Vean Tompermae ()
A oNE 122 N

coldar are in darkar blue.

I .



XXI| Bek: BUSYAIIN3ALIUA G6e3rpaHnyHa

@ GODDARD SPACE FLIGHT CENTER ‘ + Visit NASA gov

SVS Hot Topics

Themes

Instruments
Productions

Honored Yisualizations

In Print Now:196]

DR Y

+ MOST RECENT IMAGERY Themes
+ GALLERY

+ IMAGERY BY KEYWORD

+ IMAGERY BY INSTRUMENT
+ IMAGERY BY SERIES

+ IMAGERY BY SCIENTIST

+ IMAGERY BY ANIMATOR

‘Warming world: Snaps from Climate Essentials
space

Operation IceBridge: Greenland,

+ IMAGERY BY ID NUMBER Spring 2010

+ OTHER SEARCHES

SVS Image Server‘

+ About the Server
+ Animation List
+ How to Use the Server

HASA and Agriculture Hurricanes and Typhoons . A Sed gﬂﬂ@@rw!mw&‘
7 10 4 18 22 26 30
CENHGratE]

+RSS Feeds B)
+ Podcasts

+ Opportunities
Mars HASA's Heliophysics Gallery

Antarctica El Hifio and La Hifia

Instruments

Lunar Reconnaissance Orbiter Solar Dynamics Observatory SeaWiFs
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practicaE| s ifityaomits)

TRMM Landsat MODIS = ————



XXI| Bek: BEb cepBuUchbI
CPEACTBA BA3I¥ANMIALLMIK 1 AHANIMIA

MporparMa nocTpoeHMA fHsMEo-reorpafdYeckoro NnpodknA 0o MEpHOMaHy l{@ 15 MG < SesmeHeen
BrnmdaeT DasoBeid Habop FPMOMPOBAHHE!X JOaHHEIX C paspewedden 0.5° W3 pasfena [e0daHHBIE W
KapTel. Mocne pacnakoBkk apxMEa AMA KOPPEeKTHOA paboTel OCHOBHOA NMpOrpamMMbl HY#HO YCTAHOBHTb
nporpaMuy BDE (B OOHOMMEHHOR nanke), Cama NporpaMma chedManeHod yoTaHoBkw He Tpefyer. MoMmumMo
WcnonHAsMora Gafdna profile.exe B Nanke ¢ pacnakKoBaHHBIM ApXHEOM A0N#HEl BBME ABE Nankd - [Data] W [Pic].
B okHe nporpamuel profile.exe nee Bknamgke: Ha MNepeod MOMHO MHCTaTeE TEMATHYECKHME KapTel W BEIOWpAaTh
MEpHAMaH, Ha ETOPOA A0A BeIOpaHHOMD MEpKAMAaHa pHoYETcA npodkne. MpH Ha#xatkK BEnadkk [Npodwune] &
nanke rog HaxogWtTcA dain profile.exe aBTOMATHYECKK CO3OaeTCA rpad vdeckki dadn dbHskKko-reorpat HYeCKoro

npodHaA & doprate BMP, Mprmep npodvnA AnA Mepuarada 25% g0

Integrated Dats Yiewer (IDWY - paboyad cpefa onA aHanKsa M MHTEpakTHEHOA EMIY ank=aumH

recrpapHYeckrs: AaHHelx, Paspabotada 6 Unidata Program Center (UPC) 1 University Corporation for

Atmospheric Research (UCAR), LBoynaep (Konopano, CLWWAY npy dHHAHCOBOR NOOOEQ®KE
HauMoHaneHoro HaydHoro fodaa (CLWAY ¢ MononesoBaHker Java, Misal W Opyriy OTKPEITEE TEXHOMNOTHA,
CYWECTEYHT 32- M 64- OMTHEIZ BEPCHKM NPOrpaMMel oA Windows W Linux, PacnpocrpaHAseTcA cEof0OHD B paMKax
GMU Lesser General Public License, 1nAa noay4YeHKA Nporpam el HE0DxX00MKM 0 3apErMCTPMPOEATECA Ha CanTe
Unidata, CTyoeHTaM /coTpy AHHESM reorpadrdeckoro d akyneTeTa peKoOM eHAYETCA NpH PEFMCT RALMH
MCNOMNES0BSTE CHE0YHIWEE HANKMCAHME HASEAHMA MecTa yyebelpaborel Lomonosoy Mosoow State University w1
Faculty of Geography, KpaTknid nyTeeoauTent no paboTe ¢ NporpaMMof & HHCT P ILHMH.

m NASA World Wind Java SDK - TpExMepHEIR HHTEPAKTHEHEIR BMPTY aNEHEIA rNofye, cosnaHHBR NASA,
MoapofiHOg ONHMCAHME BOSMOXHOCTER NPOFpAMMEl, MOHMEREl BH3YAMNKM3aURHA, TEXHHYECKHE NogpofHOCTH

Ha CNeUManyskpoBadHor cadTe - bitpesfgoworldwind . orgs.

Hawubonee Apkke NpUMepel Bef-CcepEMCOE pACNpOCTRPAHEHHA M BMIYANH3aUMK reorpad MYSCKHE DaHHB X!

|E| btp:Afgeomatica. como.polimiitfelabdgeoidsgenidyiewer btml - cHMOATMYHEIR BMPTY ankeHEIR TreoKg no
AaHHEIM CAYTHHEDEBRIX M3MEepEHHA NnpoekToE GRACE v GOSE

[ httpefwew dimate . goy - KAHMATHYECKHE JAHHEIE W DESYMIETATEN HiX BEW3YaNHsaUMA HauMoHansHoro
YMNPAENEHWE OKEaHWYECKH X W aTHochepHE MocneaosaHki CWUA (anrn, Mational Oceanic and
Atrnospheric Adrministration (NOA81)
bttpssdhwww unidata.ucar.edus - The Unidata Program Center - camoe nepeaosoe coofWecTEo Oones
160 opraHKzauMi & 00NacTH CHCTEM aTHZaUMK Fe0faHHEx M paspaloTke TEXHONOMMKH MX BHM 3y anHIaumH
M aHankza,
btp:Afearthdata.nasa.gow’ - MASA's Earth Observing Systermn Data and Information System.
COBEIMHAET OBEHHAOUATE TEM AT HYECKHX KaTanoros reaiaHHel .
btp:dfgemd. nasa.goy - MASA's Global Change Master Directory (GCMD),

bttpdfnen,so.gefo.nasa.goy - MASA Earth Ohservations (MED), MoneTea MASS yNpoCcTHTE A0CT Y K
readaHHEIM,
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“» NASA World Wind

File Edit View Tools Plug-Ins Help
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http://worldwind.arc.nasa.gov/

“«+ NASA World Wind O]

Latitude: 7.5791390724062°
Longitude: -89.4620811483811°
Heading: 0.00°

Tilt: 0°

Layer Manager X Altitude: 12756.3 km
MStarfield Distance: 12756.3 km
M Sky Gradient " FOV: 45°

» Mimages

» MZoomit! Data
» MBoundaries
ClAstrobiology Field Guide
OFlags of the World
ClLandmark Catalog
CIKML Tcons
MEarthQuake Icons
O Historical EarthQuake Icon:
O GlobalClouds
» Ullewis and Clark Trail
C1Grid lines
O Anaglyph Stereo 3D
» MPlacenames
CMeasure Tool
ClGlobe Overview
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http://worldwind.arc.nasa.qov
August 6, 2004 - May 17, 2007



http://worldwind.arc.nasa.gov/

B3 world wind Terrain Profiler
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MS Virtual Earth Aerial
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USGS Topographic Maps 1:100K
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v|Place Names

v| World Map

v| Scale bar

v|View Controls
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MPO®UIb

KOMMMEK CHbIA MPO®MNL NO MEPWAMAHY (v 2.0, 2011r.)

Lenk: BLIAEWTE M OOBACHMTE OCHOEHBIE 33KOHOMEPHOCTH OPraHMZauMM naHawabTHoA chepel JeMAM BLONE
MPOMIEONEHOND MEPHOMAHA,

Japgadu: 1) OSBACHMTE OCOGEHHOCTH M3MEHYMEOCTH MO MERHMOMAEHY KNHIYEERIX CEOACTE NMToCchepkl (peneed,

TEKTOHHKA), aTMochepel (TEMNepaTypel BOSA4YXa, A3BNEHME H3 YPOEHE MOPA, 0CAOEM) M OMocdepel (OMomaccel,
NPOAYETHEHOCTH, MPOSKTHEHOMD MOKPETHA NECOB), 2) YOTAHOBMTE CTEMEHE B3aMMOCEASAHHOCTH KOMMOHEHTOE
naHowadTHOR chepel.
HAanHbie: Habop rpHAMPOBaHHEX OaHHEIX © paspewedier 0,59, CO30aHHEBIX B PaMKax MexayHapOaHEN: NpOeKT 0B
IZL=CP, ETopoz, MELC, Unidata v ap.

K ak genarnb:

1. CravaTe @ 15 MG = AeSAEEEENY Y Y CTAHOBWTE NPOrpaMMy NOCTPOEHKMA ¢ HMIHMKO-Teorpadrdeckoro
npodknA No MEPHOMAHY, APXHE EKNHYaeT Ga30ERIA HAO0R FPMOMPOBAHHEIX ASHHEIX C paspeWeHHen 0,5

M3 pasaena . Mocne pacnakoBkK apxHEa ANA KOppekTHOR paboTel 0CHOBHORA

NPOrREAaMMEl HY %HO ¥ OT 3HOBWTE Nporpavyy BOE (B ooHOMMEHHORA nanke), CaMa NporpamMMa cheuMantsH o[

YoTaHNEKK He Tpebyer. NamkMo WonondAae ora daidna profile.exe B Nanke ¢ pacnakoBaHHEIM apXHEDM

A0n#HEl OeMe ABe nankk - [Data] v [Pic].
2, MocTpouTe NpodHAL N0 Z30aHHOMY MEpPHAMaHY, B okHe nporpammel profile.exe ope exnankk: Ha Nepeoi
MO%HO AMCTATE TEM ATHYECKME KapTel M EEOWMPAaTE MEpMOKMAH, Ha ETOpOR ANA BEIGpAHHOMD MEpHAMaHA
pHCyeTsA Npod e, MpH HakaTti Bknanku [Mpodwne] B nanke roe HaxoauTea dain profile.exe
AETOMAaTHYECKH CO03038TCA rpafMdeckrid §ain gusveo-reorpadrdeckoro npogknA & fopraTte BMP,
MpHMep NpodKna 4nA MepHaMada 25° B0, Negof KHONKOA MEIWKH B COMETAHKMK C OBMXEHMEM KYpCoOpa
CAEE3-HA-NPAaB0 MOXHO NpHMEBNKIMTE NHO0A yyacTok npodfunA,. JEM*eHrEN B 0BpaTHYHD CTOpOHY -

OTOAMHTE,

3. OdopmuTe npodrne: 1) N0ANKMCaTe HASBaAHKMA KPYMHE reorpaduyecks obbekToB (MOped, rop, peK K
T.M.3, 21 HAHECTH HeobxogHMEle rpad HYECcKHE NOACHEHHA [CxeMy 0DWEeR LHPKYAALHMK, LEHTPE OEACTEHA
aTHooh epel, OKEaHHMYECKHX TEYEHKHA, rPaHKUEl MMToCgepHE: NNKMT M ap.) 3) OBASaTeneHO HaH ecTH
FpaHMUEl NPHPOOHEX 30H N0 AHG0MY MCTOYHMKY (W KOMEHOMY MAM HayJYHOMy aTnacy ), BeinonHHTE
HeofbxoaMMoe o opMAEHHE MOXHO NMO0 EPYYHYHI, NPEOEAPHTENEHD PacneqaTas cTpaHHMUEl © Npod MneM &
tdoprare Ad vnm A3, MO0 B cNEUKAaneHEl: NpoOrpaMMas: rpafryeckon penakTope, PowerPoint, Word,

4, Hanucare NoACHHTENEHYHY ZanMcky, Mpod Mne - AMWE CPEOCTED NPedCcTIENeHHA reorpad deckor
HMHOPM aUKK, CyTh 3303HHMA - YEMOETE M OABACHMTE 33K0HOM BRHOCTH MEMEHEHHMEA N0 MERHOMaHY
KNHIYEEBRI Y CEOACTE KOMOOHEHTOE NaHaw ahTHOA cepel 3eMnK, PesyneTarel HabnmOeHHA H3Nar T oA B
NOACHHTENEHOR 3ankoke, B Hed aonxHel OeMe: 1) aHanKs Npagkn OpraHMsalkE 330HankeHex hakTopos
(penced, TEKTOHWES), 2) GHAMHS KNHMATHYSCKHY XapakTEPHCTHE (TeMNepaT ypel BO3OY Xa, OC3OKH,
OABMNEHME) B CEASK C reorpadMYeck ol S0HaNEH OCTEHD M 0DWER LMPKYyNAUKMER aTMochepel, 33 aHanMs

CTRYKT VPRl PACTHTEMNEHOCTH M NoYE (6 2011 roay ToNeKo NpHROQOHEIS 30HE, BHONorHYEcKan

NPOAYETHEHOCTE M MPOEKTHEHOE MNOKPEITHE NecoB) - 0BBACHEHKA ocofeHHOCTeA Mx pacnpelsnedki nao

MEOMAMAaHY B CEASM © SOHAMBHEIMK M asoHaneHeIMKE dakTopar i nMddepeHUHMagme, 41 saknHodedH e o
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about Us Overview of Unidata
> Overview of Unidata Unidata is a diverse community of over 160 institutions vested in the common goal of
. f sharing data, and tools to access and visualize that data. For 20 years Unidata has been
Highlights & Reports LT\

providing data, tools, and support to enhance earth-system education and research. In
Contact Infarmation an era of increasing data complexity, accessibility, and multidisciplinary integration, Unidata
provides a rich set of services and tools.

Wisit Linidata show extra information
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Data
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Unigata Quick Links The Unidata Program helps researchers and educators acquire and use earth-related

data, Most of the data are provided in "real time" or "near-real time" — that is, the

The Unidata Community data are sent to participants almost as soon as the observations are made, Unidata is
a data facilitator, not a data archive center. We provide 3 mechanism whereby
Display & Analysis educators and researchers, by participating in our Internet Data Distribution (IDD) system, may

subscribe to streams of current data that interest them,

Data Access & Management Wisit Unidata's data page »

Available Data

Software

these packages are developed at the Unidata Program Center (UPC), while a few

others originated externally, but are modified, maintained, and supported at the UPC,

Software provided by Unidata is available at no charge, but there are conditions on
accessing or obtaining support for some packages.

%Li Unidata develops, maintains, and supports a variety of software packages. Most of
=

Learn moare about Unidata's software packages »

Projects

d The Unidata Program Center continuously looks for new ways to make its data and
D@ tools available to a broader, mare diverse audience. At times this is accomplished by
o embarking on new projects which will help extend Unidata systems into new arenas.

View Unidata's projects »

Support

Providing world-class support to its community is at the heart of the Unidata Program.
Maintaining the highest possible level of service in the face of significant increases in
data options, volumes and tools, as well as in the number and diversity of the
cammunity, is a challenge that the Unidata Program Center embraces. Unidata provides
direct support via email for its software packages to institutions offering college-level courses for
credit, and to non-profit institutions with education or research missions,

Learn more about Unidata support »

Community

W Unidata is a diverse community of education and research institutions vested in the
common goal of sharing data, tools to access the data, and software to analyze and
» visualize the data. \We also place strong emphasis on community-based governance,

Unidata's governing committees facilitate consensus building for future directions for
the program and establish standards of involvement for the community.

Wisit Unidata's community page »

Contact Us Terms of Use Privacy Policy Participation Policy

The Unidata Program Center is a member of the UCAR Community Programs, is managed by the University
Corporation for Atrmospheric Research, and is funded by the National Science Foundation,



