®I'BOY BO «BAILIKMPCKHI IT'OCYJIAPCTBEHHbBIN YHUBEPCUTET»
OAKVIIBTET HAVK O 3EMIJIE U TYPU3MA

Ymeeporcoeno: CoracoBaHo:
Ha 3aceaHuu Kadeapbl FeOJIOTHH, [Ipencenarens YMK dakynprera Hayk o 3emiie
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npotokod Ne 9 ot «24» ssuBapst 2022 r.
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3aB. Kadeapoit % —/ B.H. HuxoHoB

PABOYASA ITPOI'PAMMA JUCHHUIIJIMHBI (MOYJIA)

IUCLIUILINHA I'C-TexHoIIOTHH B MPUPOTOOXPAHHON ACATEIBHOCTH

Yacte, hopMupyeMasi yaaCTHUKaMu 00pa30BaTeIbHBIX OTHOIICHUN

NPOrpaMMa MarucTparypbl
Hanpasienue noaroToBku (CrenuanbHOCTh)
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HarmpaBnenHocTs (pouiib) HOArOTOBKH
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CocraBurenb / cCOCTaBUTENM: cTapiuii npenoaaBaTens Garxyrnunosa Peruna [llamunesna

PabGouass mporpamMma JUCHMIUIMHBI  YTBEp)KICHAa Ha 3acelaHud  Kadempsl  T'€OJOTHH,
THAPOMETEOPOJIOTHH U T€0IKOJIOTHH TTPOTOKOJ OT «24» staBapst 2022 r. Ne 9

v 27
3aBenyromnuii kadeapoit % kil / B.H. HukonoB
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CHuCOK T0KYMEHTOB H MaTepPHAJIOB
[lepeveHb TUTAHUPYEMBIX pE3yAbTATOB OOYUYEHHS 1O IWCHIUIUIMHE, COOTHECEHHBIX C
YCTAHOBJICHHBIMM B 00pa3oBaTeJbHON MpOrpaMMe HMHIUKATOPAMU  JTOCTHIKCHHSI
KOMIIETEHIINH
Ienb 1 MeCTO JUCHHUILUIMHBI B CTPYKTYpE 00pa30BaTeIbHON IPOTPaMMBI
Conepxanue paboueil mnporpamMmbl (0OBEM IUCIMILIMHBI, TUIBI M BHIBl y4eOHBIX
3aHSITHIA, y4eOHO-METONYECKOe 00ECIICUeHNE CaMOCTOSITEIILHON padOThl 00YJaFOIIUXCS)
@DOoH/1 OIICHOYHBIX CPEJICTB 110 AUCIUTLINHE
4.1. TlepevyeHb KOMIICTEHIIMA W HWHIMKATOPOB JTOCTH)KCHUS KOMIIETCHIIMH C yKa3aHHEM
COOTHECEHHBIX C HUMH 3alVIAHUPOBAHHBIX PE3yJIbTATOB OOYUCHHS IO JAMCIHUILINHE.
Onucanue KpUTEPUEB M IIKAJI OLICHUBAHHS PE3Y/IHTATOB OOYUEHHUS 110 TUCITUILIHHE.
4.2. TwumoBble KOHTPOJIbHBIC 3aJaHUsl WM WHBIC MaTepHajbl, HEOOXOAUMBIC JUIs
OILICHUBAHUSI PE3yJIbTATOB OOYUYCHHS 10 JUCIUILINHE, COOTHECEHHBIX C YCTAHOBJICHHBIMH B
00pa3zoBaTeNbHON MpOTrpaMMe WHAMKATOPAMM JTOCTIKECHUS KOMITeTeHIUH. MeToaudecKue
MaTepHalibl, ONPEACISAIONIAE MPOIESAYPhl OLCHUBAHMS PE3YJIbTaTOB OOYYCHHUS 10
JUCIUATUTAHE.
Y4eOHO-MeToInYecKoe U HH(POPMAIIMOHHOE 00ECTICUeHUE TUCIIUILTHHBI

5.1. IlepeyeHp OCHOBHOI W JOMOJHHUTEIBHON y4eOHOW JTUTEpaTypbl, HEOOXOIUMOMN ISt
OCBOCHHS TUCIIATUTHHEI

5.2. IlepeueHb pecypcoB MHPOPMALMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «IHTepHEeT» U
IPOTPAMMHOTO OOECTIeYeHHs, HEOOXOIMMBIX JUIsi OCBOCHHS JAWUCIUIUIMHBI, BKIIOYAs
npodeccuoHaIbHble 0a3bl JAHHBIX U HH()OPMAIIMOHHBIE CITPABOYHBIC CUCTEMBI
MarepuanbHo-TeXHUYECKas 0a3a, HEOOXOoAUMast ISl OCYIIECTBIEHUs 00pPa30BaTEIBLHOTO
nporiecca 1o JUCIUILTHHE

[Tpunosxxenue Ne 1. Coneprkanue paboyeil mporpaMMbl AUCHUTIITHHBI

b
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28



1. IlepeyeHb NJaHUPYEeMBbIX Pe3y/IbTATOB 00y4eHHUSI 10 AUCHMILIMHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMH B 00pa30BaTe/1bHOM NPOrpaMMe HHAUKATOPAMH 10CTHKEHHS

KOMIIeTeHIIN I

ITo nToram ocBoeHUS JUCHUITIINHBI O6yanOHlHﬁCH AOJIKEH OOCTUYD CIICAYIOIIUX PE3YIbTAaTOB

o0yueHusI:
Kareropus
rpynmna
(rpymnna) . dopmupyemast Kon u HaumeHoBaHue
KOMIIeTeH Ui Pe3yabTaTsl 00yueHust
KoMIeTeHuus (¢ HHIMKATOPA T0CTHKEHHS

(npH HAJTMYUH 10 JMCHHUILINHE

OIK) YKa3aHueM Ko/Ja) KOMIIETeHIIUH

IIK-4 - Braoenuem
OCHOBAMU
NPOEKMuUpOBaHs,
9KCHEepMHO-
AHATUMUYECKOLL
oesmenbHoCmu u
BbINOIHEHUSL KOMNAEKCHbIX
u ompacnesvix
uccnedo6anuii ¢
UCNOJIb308AHUEM
COBPEMEHHBIX MEMOO08 U
2COUHPOPMAYUOHHBIX
cucmem 6 obnacmu
0XpaHvl NPUPOOLL U
PAYUOHATILHO2O
npupoOonoIb308aHUSL

HUIIK — 4.1. Ocywecmensiem
opeanuzayuio pabom no coopy
uHgopmayuu npu nposedeHuu
HAYYHbIX UCCIeO08ANUL,
onpeoenenuro CO80KynHocmel
MoOerell, C80UCMS, XAPAKMePUCMUK
0 peanuzayuy cucmem
NPOEeKMUpPOBAHU, IKCHEPMHO-
ananumu4ecKoll 0esamenrbHOCnu 8
obnacmu payuoHaIbHO20
npUPOOONONb306AHUSL.

3namu:

Kakue 6u0bl AHAIU3A
OAHHBIX MOJICHO BbINOIHUND
Ha DBM;

KAKUMU NPOSPAMMAMU UYL
nPOSPAMMHO-
UHCIPYMEHMATbHLIMU
KOMNIEKCamu
yenecooopasno
B0CNONBL306aMbCS O
peuterus moul Uiy UHou
3adauu.

UIIK — 4.2. IIpouzeooum oyeHxy u
0bpabomky mamepuanos
KOMNJIEKMO8 OOKYMEeHmayuu
NPOEKMHBIX, IKCNEPMHO-
AHATUMUYECKUX OAHHbIX, HA OCHOGE
KOMNJIEKCA HAYYHBIX UCCTIe008AHUTL 6
obaacmu oxXparnvl NPUPOObLL.

Ymemn:
OPUEHMUPOBAMBCSL 8
NPUKIAOHBIX NAKEMAX
npozpamm, 6a3ax OaGHHBIX U
pabomams ¢ HUMU HA
VPOBHE NPOOBUHYIMO20
nonb308amest,
UCRONBL308aANMD
cospemennbie Memoobl
obpabomku u
unmepnpemayuy
npupoooOXpaHHoll
ungopmayuu npu
nPO6eOeHUU HAYYHBIX U

npoU3800CMEEHHbIX

uccnedo8aHul.
HUIIK — 4.3. Hcnonv3zyem Hagviku Braodemu:
NPOEeKMUpPOBAHU, IKCHEPMHO- Hagvlkamu pabomol 6
AHATUMUYECKOUl OesimeNbHOCU U pasauunwix T UC-
8bINONIHEHUSL KOMNILEKCHBIX U NPOOYKMax,
ompacnesvix 2e02paduiecKux HABBIKAMU NPUMEHEHUS
uccne008anHuli ¢ NpUMeHeHuem COBDEMEHHBIX

COBPEMEHHBIX NOOX0D08 U MEMOD08,
2COUHGPOPMAYUOHHBIX CUCTIEM 8
obracmu npupoO0OXpaHHol
desmenvHOCMU

KOMNBIOMEPHBIX MEXHONIOSUL
npu ananuze
npUPOO0OXPaAnHOLL
ungopmayuu.

2. llesb ¥ MeCTO TUCHMILIUHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbI

Hucnunimuna «I UC-mexnonocuu 6 npupo0ooxpantol 0essmenrbHoCmuy OTHOCHTCS K YacTH,
bopMupyeMoil ydacTHUKaMH 00pa30BaTENbHBIX OTHOIIICHHIA.

JucturuimHa u3ydaercs Ha 2 kypce B 3,4 ceMecTpax.

[{enu n3yueHus: TUCIUIUIMHEL: SBISETCS B TOM, YTOOBI IaTh OOIIUE U CIICIUATBHBIC 3HAHUS O
reonH(OPMAIIMOHHOM KapTorpadupoBaHUM, BO3MOXKHOCTAX MPUMEHEHHS €ro JId pelieHUs
MPUKJIAIHBIX TeorpaduvuecKiuX U MPOEKTHBIX 3a/1ad, BHIPA0OTAaTh METOAUYECKUE U MPAKTHUYCCKHE




HaBbIKM KaMepalbHONH 00paboTKH KapTorpapuyecKux MaTepHalioB, KOCMHUYECKHX CHUMKOB M

a3po(hOTOCHUMKOB.

3. Conep:xanue padoueii nporpaMmbl (00beM TUCHUNJIMHBI, THNIBI U BUABI Y4eOHBIX 3aHATHIA,
y4eOHO-MeToauYecKoe o0ecnevyeHne cCaMoCTOSATEeIbHOM PadoThI 00yYaOIIMXCS)

Coneprkanne paboueli mporpaMmel npeactapiieHo B [Tpunoxenun Ne 1.

4. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCIUIINHE

4.1. IlepeyeHb KOMNETEHIIUI U HHAUKATOPOB JTOCTUKEHUsI KOMIIETEHUMH ¢ yKa3aHUeM
COOTHECEHHBIX ¢ HUMM 3aIIAHUPOBAHHBIX Pe3yJIbTATOB 00y4eHHsl 110 JUCIUILIMHE.
OnucaHue KPpUTEPHEB U MIKAJ OLEHUBAHNSI Pe3yJIbTATOB 00y4YeHUs MO TUCHHUILINHE.

Kon u dopmynupoBka komnereHiuu: [IK-4 - Bnaoewuem ocHosamu npoexmuposamusi,
IKCNEPMHO-AHATUMUYECKOU — 0esMeNIbHOCU U

obaacmu oxpansl npupoodbl U PpAYUOHANLHO20 NPUPOOONOIb308AHUS

6blNOJIHEHUSl  KOMNJIEKCHbIX U
UCCNIE00B8AHULL C UCNOIL308AHUEM COBPDEMEHHbBLX Memooos u 2€0MH¢0pMal4MOHHbIX cucmem

ompacilieevlx
8

Koa 1 HamMeHOBaHHe

Kpurepun orieHHBaHMS pe3yIbTaTOB 00yUCHNUS

Pe3yabTarhl 2
HHIHKATOPA 3
0o0y4eHus o («He 4
AOCTUKEHUS JIOBJICTBO («Y noBneTBOpU («<Xopomo») 5 («OTnu4HO»)
KOMIIeTeHIINN AMCHUTLTHHE Y P TEIBHOY) P
UTEIHLHOY)
HIiK - 4.1. 3uams:
Ocywecmensiem Kaxue 8uobl aHaIu3a
opeanuzayuio pabom OAHHBIX MOIICHO
no coopy ungpopmayuu | GbINOIHUMS HA
Py undpopyay CdhopmupoBanH
npu npogedexuu OBM;
bI€, HO CdopmupoBaHH
HAYUHbIX KaKumu
. Hemnonueie cozeprKaniye bIe
uccnedosanull, npocpammam uu
3HaHMA 00 OTZIEIbHBIC CHCTEMaTHYECK
onpeoenenuo nPoOcPaMmHO-
. OCHOBHBIX TIpOoOeIIBI ve 3HaHUA 00
COBOKYnHOCMelU UHCMPYMEHMATbHbL
N o OtcyrtcTBHE TIOHATHSAX, 3HaHUA 00 OCHOBHBIX
Mooenet, ceouUcma, MU KOMRAEKCAMU .
3HaAHUN npoleccax, OCHOBHBIX MOHSTHSX,
xXapaxmepucmux 0. yenecoobpasHo
3aKOHOMEPHOCT MOHSATHUSX, nporeccax,
peanusayuu cucmem 60CNONIL306AMbCSA
. X nporeccax, 3aKOHOMEPHOCT
NPOEKMUPOBAHLS, 0/151 peuieHus motl
N JUCUMIUIMHBL | 3aKOHOMEPHOCT X
IKCNEPMHO- WU UHOLL 3a0aUU.
. X JIICLIUTLITHHBI
ananumuieckou
JIICIUTIITHHBI
OdessmenbHOCmU 8
obracmu
PAayUoHanbHO20
NPUPOOONONLIOBAHUSL.
HIIK - 4.2. Ymems:
IIpouzeooum oyenky u | opueHmuposamvcs 6
obpabomky NPUKTIAOHBIX
mamepuanos naKemax npocpamm, CdopmupoBaHH
KOMNIEKmMo8 6azax OanHbIx U ble, HO CdopmupoBanH
O0OKyMeHmayuu pabomamu ¢ HUMU Hemnomnueie cozieprKaniue bIe
NPOEKMHbIX, Ha ypogie 3HaHMs 00 OT/IeJIbHBIE CHCTEeMaTHYECK
9KCNepmHO- nPOOBUHYMO20 OCHOBHBIX poOeITbI ue 3HaHus 00
AHANUMUYECKUX nonb308amMest, OtcyrtcTBHE TIOHSTHSAX, 3HaHUSA 00 OCHOBHBIX
OAaHHBIX, HA OCHOGE UCNONBL308AMD 3HaAHUH nporeccax, OCHOBHBIX MOHSATHSAX,
KOMNJIeKCA HAYYHbBIX cospemennbvle 3aKOHOMEPHOCT MOHSATHUSX, nporeccax,
uccre008anull 6 Memoobl 0bpabomiu X mporeccax, 3aKOHOMEPHOCT
obnacmu oxpauvl u unmepnpemayuu JUCHUIUIMHBL | 3aKOHOMEPHOCT SIX
npupoosi. nPUpPOO0OXPaHHOU X JUCLIATUIMHBI
ungopmayuu npu JIICLUILITHHBI
nposedenuu
HAYYHBIX U

np0M360()0m66HHblx




Kpurepuu oneHMBaHUS pe3yIbTaTOB O0YYCHHUS

Koa m HauMeHOBaHHeE Pe3yabTaThI >

HHAMKATOpPA 3

JMOCTHKEHUS oBy4eHus no («He («Y noBneTBOpH 4 5 («OTIuaHO»)

KOMIEeTeHI[ UM AMCHUTLTAHE YZIOBIICTBOD TEIEHOY) («Xopomo)

WTEITBHO»)
uccnedo8anull.

HUIIK - 4.3. Braoemy:
Hcnonvzyem nasvixu Ha8bIKAMU pabomuvl &
NnpOeKmuposanusl, pasnuynvix TUC-
9KCNEepmHo- npooOyKmax, CdhopmupoBanx
AHAIUMUYecKo HABLIKAMU bIe, HO CchopmupoBanH
desamenbHOCU U npuUMeHeHUs. Henonneie COJICpKAIITHE bIC
8bINOTHEHUS COBPEMEHHBIX 3HaHUS 00 OTJICNIbHBIC CHUCTEMATHYECK
KOMNJIEKCHBIX U KOMNbIOMEPHbIX OCHOBHBIX pooOeIbI ue 3HaHUI 00
ompacneguix MexXHONo2U npu OTtcyTcTBHE MTOHATHUSAX, 3HaHUs 00 OCHOBHBIX
2eoepagpuieckux ananuze 3HAHUI mporieccax, OCHOBHBIX MOHSATUSX,
uccneo08anuil ¢ NPUPOOOOXPAHHOU 3aKOHOMEPHOCT MOHATHSIX, mporieccax,
npumeneHuem ungopmayuu. SIX mporieccax, 3aKOHOMEPHOCT
COBpEeMeHHbIX TUCHUIUIMHBL | 3aKOHOMEpPHOCT X
100X0008 U MEemooos, X TUCLIUIIIAHEI
2e0UHPOPMAYUOHHBIX JUCTIATUTAHBI
cucmem 6 obracmu
npupoooOXpaHHoll
desimenbHOCmu

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UM HHbIE MATepHaJIbl, HeOOXOAMMbIE /1JI51 OLleHUBAHUS
pe3yJabTaTOB 00y4eHHs MO JMCUMILINHE, COOTHECEHHBIX C YCTAHOBJIEHHbBIMH B
00pa3oBaTe/IbLHON MporpaMMe HHIANKATOPAMU JTOCTHKeHUsI komneTeHnuid. MeToanueckue
MaTepHuaJIbl, ONpeleslue NPoue1ypbl OHEeHUBAHUS Pe3yJIbTATOB 00y4eHHs M0

JTUCIHHUILINHE.

KO}I U HAMMEHOBAaHUE€ HHAUKATOpA
AOCTHIKCHHH KOMIICTCHIIUU

Pe3yabTaThl 00y4eHus no
AUCUMILINHE

Ouenounpie
cpeacTBa

UIIK — 4.1. Ocywecmensiem op2anuzayuio
pabom no cbopy ungopmayuu npu
nposedenUU HaYYHbIX UCCACO08AHUI,
onpeoenenuio COBOKynHocmetl mooenet,
CB0liCS, XapaKxmepucmux O pearu3ayuu
cucmem nPOEKMUPOBAHUSA, IKCHEPMHO-
aHanumu4eckol 0essmeabHOCmu 8 00aacmu
PAYUOHATILHO20 NPUPOOONONIb308AHUSL.

3namo:

Kakue 8Uobl AHAIU3A OAHHBIX MOXNCHO
svinonHums Ha IBM;

KaKUMU npocpammamis Uil npocpammHo-
UHCMPYMEHMATIHBIMU KOMNAEKCAMU
YenecooopasHo B0CNONBL30BAMBCS OIS
peuterus moul uny UHOU 3a0ayu.

Jlabopamoprvle pabomsi
Koumponvhas paboma
Ox3zamen

HIIK — 4.2. IIpouzeooum oyeHxy u
00pabomky mamepuanos KOMNIeKnmos
OOKYMEHMAayuu NPOeKmHuIX, IKCHEPMHO-
AHATUMUYECKUX OAHHBIX, HA OCHOBE
KOMNIEKCA HAYYHBIX UCCIeO08AHULL 8
obaacmu oxXpanvl nPupoOb.

Ymemn:

OpUEHMUPOBAMbCSL 8 NPUKAAOHBIX NAKEMax
npozpamm, 6a3ax OaHHbIX U pabomams ¢
HUMU HA YPOBHE NPOOBUHYIOZ0
noav308amens;

UCNOIb308AMb COBPEMEHHbIE MEMOObL
06pabomKu u uHmepnpemayuu
npuUpoO0OXpanHol uHGopmayuu npu
npogedeHUl HAYYHBIX U NPOU3BOOCNBEHHBIX
uccie008aHull.

Jlabopamopnvie pabomul
Koumponvuas paboma
Oxsamen

HUIIK — 4.3. Hcnonvzyem nagwviku
NPOEKMUPOBarUsl, IKCHEPMHO-
AHATUMUYECKOU 0esAmeNbHOCIU U
BbINOTHEHUSL KOMILEKCHBIX U OTPACLEeBbIX
eeoepagpuueckux uccied08aHull ¢
nPUMEHeHUeM COBPEMEHHBIX NOOX0008 U
Memo008, 2e0UHPOPMAYUOHHBIX CUCTIEM 8
obaacmu npupoOOOXpanHoOU OessmebHOCmU

Bnademy:

Haswvikamu pabomul ¢ paziuynvix I UC-
npooyKmax,

HABBIKAMU NPUMEHEHUS COBDEMEHHBIX
KOMNbIOMEPHBIX MEXHOI02UIL NPU AHATU3E
npUpoO0OXparHoU uHgopmayuu.

Jlabopamopuvie pabomul
Koumpoavnas paboma
Oxzamen




IK3AMEHANIMOHHBIE BUJIETBI (TECTbI)

DK3aMeH MpoBOAUTCS B 1 BapuaHTe B BUJE TecTHpoBaHUA. Ka)Iaplil OTBET HA TECTOBBII
Bonpoc oneHusaercs B 1,0 6amna. B tecte 30 BonpocoB. TectupoBaHue NMpoBOIUTCS B JINYHOM
KaOMHETEe CTY/ICHTA.

IIpuMep TecTOB /151 NPOBEICHHUSA 3a4eTa
B kakux 'MC mudpoBoe npeacraBieHue NPOCTPAHCTBEHHBIX 00BbEKTOB OCYIIECTBIISIETCS B
BUJIe HA0Opa KOOPAMHATHBIX YUCen?
A) 'NC Ha ocHOBe BEKTOPHOM MO/1eJIM TAHHbIX
b) '"C Ha ocHOBE pacTpoBOil MOJIETTH JAaHHBIX
B) UnrerpupoBannsie [ 1IC
I') INomumacmrabusie [ IC

I(pumepuu OUCHKU IK3AMEHA .

5 — 0TIMYHO | BHICTABJISIETCS CTYACHTY Iipu Oosee 80% npaBHIbHBIX OTBETOB B TECTHPOBAHUHU
4 — xopomo | BeicTaBisieTcs cTyAeHTy oT 60% 1o 79 % npaBUiIbHBIX OTBETOB B TECTUPOBAHUU
3_
YAOBJIETBOPHUT | BbICTaBisieTcs cTyaeHTy oT 40% 110 59 % mnpaBUIBHBIX OTBETOB B TECTUPOBAHUU
eJIbHO
2_
HEY/IOBJIETBOP | BBICTABIISAETCS CTYAEHTY Npu MeHee 40% npaBUIbHBIX OTBETOB B TECTHPOBAHUU
HTCJIbHO

INPUMEPHAS TEMATHUKA KOHTPOJIBHBIX ITPOEKTOB (PABOT)

CogepxaHuie KypcoBoil paboThl, pyKOBOJICTBO, (hopMa U MOPSIIOK aTTecTaluu, TpeOoBaHuUs
K odopmieHHI0 TopoOHO mpencrasicHbl B [Ipukaze ot 02.09.2014 Ne 818 «O0 yTBepkIeHUU
[TonoxkeHus o KypcoBbIX paboTax (IPOEKTax) CTYIECHTOBY

IIpuMepHbIi IepeyeHb TeM KOHTPOJIbHBIX paboT

KaprorpadupoBanue KOHQIUKTOB B TPUPOIONOIH30BAHUH.

KaprorpadupoBanue 3K0710rHUECKOro PUCKA.

KapTpl aHTponoreHHoro Bo3/1eCTBUS HAa OKPYKAIOLLYIO Cpeay.

KapTbl u3mMeHeHuil npupoJHOi cpesbl (HapyLeH s, 3arps3HeHus, Jerpaialin).

Kapts! ycroitunBoctu armocgepsl M MIOBEPXHOCTHBIX BOJI.

Kapts! ycToitunBocTr No4YB 1 MOP(OIUTOr€HHONW OCHOBBI JIAHAIIA(TOB.

Kapts pazmemenus OOIIT u OIIT.

KapTsl mprpon00oXpaHHbIX MEPOITPUATHI.

KapTs! o1ieHKH NpUpOJHBIX YCIOBUN U PECYPCOB JIS )KM3HHU U JEATEIILHOCTH YEJIOBEKA.

0. Meroauka cocTaBiIeHUS KapThl SKOJIOTUYECKUX CUTYAIHH.

11. Dkonorumyeckue KapThl KAK HHCTPYMEHT I'PaJ0CTPOUTEIBHOIO IPOEKTUPOBAHUS.

12.  Kaptsl npeanpusaTuii ¥ y9pexaAeHui Tpupoa00XPaHHOTO Ha3HAYCHMSL.

13. KapTsl rocyaapcTBEHHBIX M OOLIECTBEHHBIX SKOJIOTHYECKUX OpraHu3alui.

14. KapTsl cTaHuMii HaOJIIOIEHUS U ITYHKTHI KOHTPOJIS 32 COCTOSTHUEM OKPY’KaloIel Cpebl.

15. Dxonoruueckoe KapTorpagupoBaHue rOpoJIOB: MPHUHLIUIIBI U 3a/1a4H.

16. Ponb 5K0ONMOTHYECKHUX KapT B BBISABICHHH 30H YPE3BBIUAHON HKOJIOTHIECKON CHTYaIlluu U 30H
9KOJIOTMYECKOro OEJCTBUSL.

17. Vcmonp3oBaHWE T'€OIKOJOTHUYECKUX KapT MPU KaJaCTPOBOM OICHKE YpPOaHM3UPOBAHHBIX
TEPPUTOPUIL.

18. PaiformpoBanue Poccum mo cTerneHn 3K0IOrHYecKoi HapsHKEHHOCTH.

BOoo~NoGR~WLNE




Kpumepuu oyenku (8 oannax):

5 - oTiIM4HO

sblcmaejisaemcs cmydeﬂmy, eciu 6 pa60me codepofcamc;z JJIEMEHMbl HAYUYHO20 meopdecmea u
0e1aomcst CamoCmosimenbHble GbZGOabZ, 6ocmueﬁymbl 6ce pe3yibmanivl, YKA3AHHbLE 6 3adaHuu,
Kaivecmeo Od)OpMﬂeHu}l omyema coomeemcmeyenm YCnanOoB8J1EeHHbIM 6 8)Y3€ mpe506anzM u npu
3awume cmy()enm nposAaeuil onuiu4Hoe 81a0eHue mamepuaiom pa60mbl U cnocobHocms
apcymeHmupoeaHo omeeuantb Hd noOCMAael€HHble 60NpPOCbl NO meme KOHmpO]ZbHOﬁ pa60mbl

4 - xopo1o

BLICMABIACTNCS CIYOEHMY, eciu 6 pabome OOCMUSHYMbL 6Ce pe3Vibmambl, VKA3AHHbe 6
3a0anuu, Kauyecmeo ogopmieHus omuema COOMBEMCmeyem YCMAHOBIEHHbIM 6 8y3e
mpebo8aHusAM U npu 3awume cmyoeHm nposasul xopouiee 6iadeHue Mamepuaiom pabomol u
CNOCOOHOCMb — AP2YMEHMUPOBAHO  OMBEYamsb HA NOCMAGLEHHblE BONPOCHL N0  meme
KOHMPOIbHOU pabomul

3-
Y0BJIETBOP
HTEJILHO

8bICNABIACCA CIYOEHMY, eClu 8 pabome 00CMUSHYMbL OCHOBHbIE Pe3yIbMambl, YKA3AHHbIE 8
3a0anuU, Kayecmeo O@opMieHUs omuema 6 OCHOBHOM COOMBEMCMBYen YCMAHOBIEHHbIM 6
gyze mpeOoGaHUAM U NpU 3auume CmyOeHm HpoAsuUnl YOO8IeMmBOPUMENbHOe BlA0eHUe
Mamepuanom pabomsl U CROCOOHOCHb OmMEeuamsy Ha OONLUUHCIMBO NOCMABIEHHbIX 80NPOCO8
1o meme KOHMPOIbHOU pabomul

2.
HEy0BJIeTB
OpMTeJIbHO

sblcmasisiemcs, cmyoenmy, eci 8 pabome He 0OCMUSHYMbL OCHOBHbLE PE3VIbMAmbl, YKA3aHHbLE
6 3a0aHUU UTU KA4ecmeo OopMIeHUs OmUema He COOMEenCmEyen YCMAaHOGIEeHHbIM 6 8)3e
mpebosanusimM, UMY NpU 3auume CMYOeHm NPOAGUL HEYO0BICMEOPUNENbHOE BlAJeHUe
Mamepuaiom pabomsl U He cMO2 OMEEMUmMb HA OONLUUHCIEO NOCMABNIEHHbIX ONPOCO8 NO

meme KOHMpOAbHOU pabomul

INPAKTUYECKHUE (JIABOPATOPHBIE) PABOTbI

Jladboparopuasi padora Nel. Ilocrpoenme nudpoBoii moxenu peiabeda HA OCHOBe
BEKTOPHBIX JAHHBIX U ABTOMAaTH3HPOBAaHHOE Olpe/ie/ieHHe TPaHull BoA0ocOopoB

Llenv 3adanus: WMCIONIB30BaTh COBPEMEHHbBIE KOMIIBIOTEPHBIE TEXHOJOTHH Ul PELICHMS
3aja4 NpoQecCHOHATBbHON NIEATENbHOCTH U B HOBBIX OOJACTSAX 3HaHUM, BBIIOJHITH MOCTPOCHHE
dpoBoi MoienH penbeda Ha OCHOBE BEKTOPHBIX JaHHBIX.

Ilopsadok svinonnenus 3a0anus:

Heo0xoanMo 1mo MMeromumMcsi BEKTOPHBIM HCXOIHBIM JIaHHBIM O penbede u ruaporpaduu
MOCTPOUTHh LUGPPOBYIO MOJIENb peibeda M BBHIMOIHUTH aBTOMATHU3UPOBAHHOE BbIJIEIEHUE T'PAHUI]
BOJ0cOOpHBIX OacceitHoB: p. Bumepa — nmoct Bas, p. Yic — moct Ycrb-Yiie, p. Bumepa — mocr.
Murtpaxkosa, p. bepesoBas — moct bynasipes.

WcxomHble gaHHbIC IS BBIMOJIHEHUs paboThl HaxoaaTcs B manke C:\Tasks\HydroAnalysis.
ITpocmoTpuTe MCXOAHBIE MIEHN-(aiinbl U WX aTpUOYTHBHBIE TAONUIBI, MCIIONB3YS HPUIOKEHUE
ArcCatalog. OOparure BHUMaHHE Ha TO, YTO MCXOJHbIE TOMOrpaUyEcKue CJIOU COJEpKaT
npeJcTaBiIeHue ruaporpaduu B BUAE Kak JIMHEHHBIX, TaK M MOJUTOHAJIbHBIX 00BEKTOB. J[aHHBIE
Ipe/cTaBiIeHbl Ha Bclo Teppuroputo Ilepmckoro kpas. Jns cHuKeHUS 3aTpaT BpEMEHHM Ha
HoCeNyoIyl0 HX 00paboTKy HEeoOXOIMMO BbIIEIUTH 00JacTh aHanu3a (CeBepO-BOCTOK
ITepmckoro kpasi, TeppuTOpHs, OTHOCSIIAsACA K Oacceiiny p. Bumiepa). Jlannas o0nacth BblJelieHa B
menn-gaiine mask.shp.

3amycTtute npuiiokeHue ArcMap u 100aBbTe B HOBBIM IIPOEKT BCE MCXOJHBIE JIaHHBIE U3
nanku C:\Tasks\HydroAnalysis. Mcnone3ys wuHCTpyMeHT Bpipesanue (Tpynmna HHCTPYMEHTOB
Ananus, noarpynmna M3BiedeHune), ociae10BaTeNIbHO BBIPEKbTE (PparMEeHThl UCXOAHBIX JIAHHBIX Ha
obyacTh UHTEpeca (TpaHULbI KOTOPOH IpencTaBieHbl B (aiine mask.shp), coxpaHsas Belpe3aHHbIE
(bparMeHThl UCXOTHBIX JaHHBIX B HOBYIO mamnky. CoxpaHute 1oKyMeHT ArcMap B cBoeil paboueit
nanke c Ha3BaHueM HydroAnalysis.mxd. Ilo oxkoH4YaHHMH BBIpE3aHUS yJalUTe M3 IPOEKTA
HCXOJIHBIE JAHHBIE HA BCIO TeppuTopuio [lepMckoro kpas u ocTaBbTe TOJBKO BbIPE3aHHBIE CIIOU.

B croe monuroHanbHbBIX BOAHBIX OOBEKTOB CYIIECTBYIOT OOBEKTHI Pa3HBIX THIIOB — PEKH U
o3epa. st moctpoenus: nudgpoBoi Momenu penbeda HEeOOXOAMMO BBIJCIHUTH B OTIACIBHBIA CIOU
o3epa. UToObl co3naTh €ro, OTKPOHTEe aTpUOyTUBHYIO TAOMUIy CJIOSI MOJMTOHAIBHBIX BOJHBIX
o0bekToB. Mcnonb3ys MeHto Onuuu — BbIOpaTh Mo arpuOyTy, BeIOEpUTE Bce OOBEKTHI THUIIOB




«O3epa moctosiHHBIE», «O3epa mepechixaroume» U «BomoxpaHunuina» W co3AaiiTe Ha OCHOBE
BBIOOPKH HOBBII BEKTOPHBIN €110l «O3epar.

Jlns  aBTOMaTU3MPOBAHHOTO BBIAENEHUS TPAHUIl PEYHbIX OacceilHOB IMepBOHAYAILHO
HEO0XO0AMMO CO3/aTh THIPOIOTUYECKH KOPPEKTHYIO HU(POBYIO MOJENb penbeda. B mporpammuom
nakere ArcGis JUIsl 3TOT0 UCIONb3yeTcs HHCTPYMEeHT «Tomo B pacTp», MO3BOJISIIOIIMI TPUHUMATH
BO BHUMaHHUE 0OBEKTHI TUAPOrpadhUIECKON CETH.

Bropoii nanbosiee u3BecTHBIM MeTon mocTtpoeHus [IMP (cozmanue TpuaHTyISIIMOHHON
monenu TIN u ee mocnemyromias KOHBEpTAIMsl B pacTpoOBbId (hopMaT) MO3BOJSET UCIOIB30BATH
TOJIBKO JJaHHBIE O BHICOTHBIX OTMETKAaX M U30JMHUH BBICOT.

HNuctpyment «Tomo B pactp» B Bepcun ArcGis mojaepKuBaeT 00ObEKTHI ACBATH TUIIOB. B
JAHHOM CITy4ae TIPH MOCTPOSHUH UG POBOI Moenu penbeda OyayT UCIONTh30BaHbl OOBEKTHI MSATH
TUIOB (BCJIEICTBUE OTCYTCTBUSI HEKOTOPBIX OMOJHUTEIbHBIX IaHHBIX): BBICOTHBIE OTMETKH,
W30JIMHUHU BBICOT, PEKH, 03€Pa U I'PaHULa TEPPUTOPUH.

3amyctute HHCTpyMeHT «Tomo B pacTp» W 3ajaiiTe B KayecTBE BXOJHBIX OOBEKTOB
(W) (S13%:0) 1117 (X

— TOYKH BBICOT (THI 00BekTa — PointElevation, mose BbicoThl - OTMeTKaBBIC);

— M30JIMHUU BBICOT (TUI 00bekTa — Contour, 1mosie BHICOTHI - BricoTa);

— BOJOTOKH-THHENHBIE (THUIT 00beKTa — Stream);

— o3epa (Tum o0bekTa — Lake);

— rpanuia repputopun (tum oobekra — Boundary).

Pa3zmep sueiiku [IMP 3aBHCHT OT JETalbHOCTH HMCXOJIHBIX JAHHBIX O penbede. B
COOTBETCTBUH C peKOMEHIauusIMH 1pu noctpoeHnu LIMP no manapiM ¢ kapT macmrada 1:200000
pasmep stueiiku nmpuHUMaroT 40-50 M, ¢ kapt macmTaba 1:100000 — 20-25 m. B manHoM ciydae
3amaite pasmep suerku — 50 M, BBIXOJHOM AKCTEHT — KaK y CJ0sl M30JauHui. Paiin coXpaHuTe B
ManKy C BBIXOJHBIMH JaHHBIMH M Ha3oBuTe ero DEM.tif. 3amycTtute mporecc pacuera HaKaTueM
kHomnku OK.

Jnis BeIieneHus mo mugpoBoit Mojenu penbeda KOHTYPOB PEUHBIX O0acceiiHOB HEOOXOIMMO
BBHITIOJTHUTH TOCJEI0BAaTeNIbHOCTh OMNEpaldid ¢ HCIOJIb30BAaHMEM HHCTPYMEHTOB Spatial Analyst
rpynusl «I uaponorus»:

—3aroJIHeHue JTOKanbHbIX noHmxkeHuit B IMP (bynkius Fill);

—TMOCTPOCHUE pacTpa HanpasieHus croka (Gynakmust FlowDirection);

—MOCTPOCHUE pacTpa KyMynsaTuBHOTO cToka (pynkuus FlowAccumulation);

—MJeHTU(UKAIUS BOJJOTOKOB;

—ONpeIeJIEHNE TOUEK YCThEB, WM 3aMbIKAIOIUX CTBOPOB;

—BBIJICNICHHE TpaHull BogocOopoB (dhyHkuus Watershed).

3anojHEeHNEe JOKaIbHBIX OHM>KEHHUM BBINOIHSIETCS C MOMOUIBI0O HHCTPYMEHTA 3aIllOJIHEHUE
(BeIOEpUTE Tpynnmy HUHCTpyMeHTOB Spatial Analyst, moarpynma I'maposorust). JlokanbHble
MIOHIKEHUS MPEICTaBISAIOT co00il Hebonbue apredakTHbIe (T.€. HE CYIIECTBYIOIINE B MPUPOJE)
3aMKHYThI€ BIAJUHBI Ha LU(POBONH MOJENU peibeda, MOSBICHUE KOTOPHIX CBA3aHO YacTo C
HETOYHOCTBIO HCXOJHBIX JaHHBIX. YacTo OHM NpUypoueHbl K TaibBeram. MX 3amoyiHeHHe
He00X0IMMO JIJIsl BBIJIEJICHUSI TI0 pacTpy peYHOM CEeTH U IpaHUI] BOJ0ocOopoB. B kauecTBe BXOJHOTO
pactpa ykaxure pactp LIMP. Beixomnoit pactp nazoBute DEM fill.tif. 3amycture mnpornecc
pacuera Haxkatuem kHomku OK.

[To uudposoit Mmogenu penbeda ¢ 3aMOTHEHHBIMU JIOKAIBHBIMH TOHUKXEHUSIMH CTPOUTCS
pacTp HampaBJeHHs CTOKa 1Mo 8 pymOaM, 3HAUE€HHS KOTOPBIX COOTBETCTBYIOT CTOpOHaM cBeTa (1 —
B,4-10B, 8-10, 16 -103, 32 - 3, 64 — C3, 128 - C).

Jns moctpoeHust pactpa HampaBieHuss ctoka B ArcToolBox BeiOeputre HHCTPYMEHT
Hamnpasnenne Croka (moarpymnmna WHCTpYMEHTOB [uapoinorus). B kadecTBe BXOJHBIX JTaHHBIX
3amaiite pactp I[IMP, Beixomnoit pactp coxpanute ¢ Ha3zBanwem FlowDirection.tif. Pactp
MIOHIKEHUS 33]1aBaTh HE HY)KHO.

Kaxxnas sueiika pacTpa HampaBlIeHUs! CTOKA HeceT MH(GOPMAIIMIO O HAIlPaBJICHUS IBUKEHUS
moToka. Ha ero OocHOBe pacCUMTHIBAIOTCS JTUHUM BOJOTOKOB U KOHTYpPHI PEUYHBIX OacCeiHOB.
S4eiikn pacTpa NPUHUMAIOT OJJHO U3 JEBATH BO3MOKHBIX 3HAUECHUH.



Hacrtpolite mis pactpa HampaBiieHHs CTOKa THUIN JIETE€HIbl — YHUKaJIbHbIE 3HAYEHUS U
yOeauTech, YTO CIIUCOK 3HAUCHHH B JIETEH/IE COOTBETCTBYET CITUCKY.

PacTp HakomuieHust croka (CyMMapHBI CTOK) pacCUMTHIBA€TCS Ha OCHOBE HalpaBJICHUS
noTokoB. [l 3TOro ucnosib3yercss MHCTpyMeHT CyMMapHblii CTOK (rpynna HHCTPYMEHTOB
I'mapostorus). JlaHHBIH HHCTPYMEHT IO3BOJISIET ONPEIEINUTD JIMHUH TaJIbBErOB.

Pe3ynbTaThl BBIMOJHEHHBIX PACYETOB MOTYT OBITH HCIOJNB30BAaHBI ISl CO3JAHHS CETH
BOJIOTOKOB ITyT€M IPUMEHEHHUs IIOPOrOBOr0 3HAYEHUs ISl BHIOOpA sIUEEK C BHICOKUM CYyMMAapHBIM
CTOKOM.

B xayecTBe BXOJHOrO pacTpa B JHaJOrOBOM OKHE HHCTPYMEHTa 3aJaiTe pacTp
HaIpaBJIEHUs CTOKa, BBIXOMHOM aiin HazoBuTe FlowAccumulation.tif, Tun nukcena 3anaiite Float
n Haxxmure OK.

Kaxnplii nukcenb pacTpa CyMMapHOro CTOKa OTOOpa)kaeT TO KOJUYECTBO SYEEK, I10
KOTOPBIM TE€pPEMENIACTCsl YCIOBHBIM BOJHBIA IMOTOK K JAHHOM syeiike. 3HAUCHUS B BBIXOJHOM
pactpe, oToOpa)karolue 3HaYUTEIbHOE MOTOKOBOE HAKOIUIEHHE, MOT'YT OBITh MCIOJB30BAaHbI IS
uACHTUUKAIIMU peUHbIX pyced. IlocTpoeHHas TakuMm 00pa3oM pacTpoBas MOJENIb COACPIKUT
MHGOpPMALMIO O BOJOTOKAX, IPUYEM I10JIb30BaTE/Ib UMEET BO3MOXHOCTb 337aTh MHHUMAaJIbHBIN
KYMYJISITUBHBIM CTOK, KOTOPBIM JUISl KaXJOW SYEHKHU OIPENEAeTC] MUHUMAIBHBIM KOJIMYECTBOM
A4eeK, CTEKalUMX B JaHHYK. Ha BbIXOJE MOXHO IIOJIyYHUTb CEThb BOJOTOKOB C pPa3IM4HOU
CTENEHBIO IeHEPAIN3aLIUU.

B cBolicTBax IOJyd4E€HHOrO pacTpa HaNpaBJICHUs CTOKA Iepeinnre Ha BKIagKy CHMBOJIBI.
OctaBbTe TN 0TOOpaXkeHUs — PacTskka, a Tun pactskku — [lo ructorpamme, 1BeToBas cxema —
yepHo-Oenas. B pe3ynpTare CHIBHOTO KOHTPAcTUPOBaHMs pacTpa OynyT Jiydlle BUAHBI JTMHUU
BOJIOTOKOB Pa3JIMYHOIO HOPSAKA.

MaxkcuManbHble 3Ha4Y€HUS KyMYJATHBHOIO CTOKA MMEIOT SYEHKH, COOTBETCTBYIOILHE
pyciaam KpynHbIX pek. ljis Toro ytoObl BBLAECIUTH HE TOJIBKO KPYIIHBIE, HO U Majble PEKH, a B
MOCJIEIYIOIEM BBIJICIUTh TPaHUIBI BOAOCOOPOB, HEOOXOJUMO YCTaHOBUTH MHHHUMAJIbHOE
IIOPOTOBOE 3HAUEHUE KYMYJISITUBHOTO CTOKA, COOTBETCTBYIOLIEE BOJOTOKAM.

BxurounTe BEKTOPHBIN CIOH PEK M OLEHUTE COOTBETCTBHE MX C MOTOKOBBIMM JIMHUSAMH,
BbIeNieHHBIMU TI0 [IMP. BenmnunHa moporoBoro 3HadeHust Uil HASHTH(PUKAIIMNA BOJIOTOKOB OYeT
COOTBETCTBOBATh BEPXHEMY TEUEHHUIO MAJBIX PEK U PY4YbEB, B JAHHOM CIy4yac OHA COCTaBIISIET
nopsaka 800-1000 siueex.

3amycTtute PacTpoBbIi KaNbKyJIATOP U BBIYUCIINTE C €TO.

B pesynbraTe cozpmaercss OWHApHBIA MHJEKCHBIM pacTp, B KOTOpPOM 3HaueHue «l»
COOTBETCTBYET BOJOTOKaM (apeHaxy). KoHBepTupyiite ero B BEKTOp (HMCHOJIb3ysd HHCTPYMEHT
Spatial Analyst KonBepramusi — PacTp B BEKTOp), BBIIEIMB NpEABAPUTEIBHO B aTpUOYTHBHOMN
TabnuIe pacTpa CTpPOKy co 3HadeHueM «1». Ha3BaHue BBIXOIHOrO BEKTOpHOTO ¢ailia 3anaiite
Drainage.shp. Takum o6pazom, u3 LIMP u3Bneuena nHpopmaius o TajJbBerax.

Jlanee comocTtaBbTe (DAKTUYECKYI0 PEYHYIO CETh C PACUETHBIM JIPEHAKOM TEPPHUTOPHUU.
Haunydiiee coBnaieHue 10CTUTaeTcsl B TOPHBIX pallOHAX, B TO e BPEMs 3/1€Ch PaCUETHBIN JpeHax
TEHEpAJIM30BaH B CPAaBHEHUU C MCXOIHBIM BEKTOPHBIM CJIOEM DPEK, YTO, OYEBHJHO, CBA3aHO C
MeHblIed aerambHOCcThIO [IMP B cpaBHeHuuM ¢ JaHHBIMH O Tuaporpaduu. [[ns ymeHblieHUs
CTEIEeHH T'eHepaIu3aluy pacyeTHOTo ApeHa)ka He00X0AUMO YMEHBIIUTh HOPOT OTCEUEHHS BOJIHBIX
00BEKTOB, UJTH K€ CO3/1aTh Oojee neranbHyro [IMP.

Jlis  aBTOMaTH3MPOBAHHOTO BBIJENEHHUSI BOJOCOOPOB HEOOXOAWMO, UYTOOBI TMOJOXKEHUE
3aMBIKAIOIIUX CTBOPOB COOTBETCTBOBAJIO JIMHUSIM pacyeTHOro japeHaxa. I[lonkmtouuB cioi
THJIPONIOCTOB, MOXHO YOEIUTHCSI, YTO THAPOINOCTHI (3aMBIKAIOIIME CTBOPHI) Yallle BCETO CMEIEHBI
OTHOCHTEJIBHO PACYETHOTO APEHAXKA.

3amyctute ArcCatalog, co3maiiTe HOBBIM IIeHN-(ailil ¢ TOYSUHBIMU HPOCTPAHCTBEHHBIMHU
00BEKTaMHU M Ha30BUTE €ro 3aMbIKalolue CTBOPHIL.shp.

Cucremy KoOpAMHAT A IIein-daiiina UMIOPTUPYHTE U3 pacTpa HampaBlIEHUs CTOKa
(uHaue BojgocOOpbI BbIAENEHB He Oyayr). Haunute penakTupoBaHHe OOBEKTOB B CllO€
3aMBIKAIOIUX CTBOPOB, HACTPOITE 3aMbIKaHUE HA BEPIIMHBI U Ha peOpo 00BEKTOB U3 BEKTOPHOTO
CJIOSl IpeHa)ka. Y CTAaHOBHUTE TOYKU 3aMBIKAIOIIMX CTBOPOB BOJIM3M THIPONOCTOB TaK, YTOOBI OHU
HaXOJWJINCh TOYHO HA OCH PACUETHBIX MIOTOKOB (IpEHAXkA).



[Tpu 3TOM HYXHO OOpalaTh BHUMaHUE Ha Mayible OOKOBbIE MPUTOKU M HE yCTaHABIUBATh
TOYKM B MeCTaXx MX BHaJeHUS (TIOCKOJIBKY B TakoM ciiyyae OyzneT BbIIeleH BoaocOop He
MHTEPECYIOIIECH PEKH, a €€ IPUTOKA).

JUis  aBTOMaTHU3MPOBAHHOTO OIPENEICHUs] TPaHHUIl BOAOCOOPOB 3aIlyCTUTE HHCTPYMEHT
Bonocbopnass obGnacte (moarpymnmna WHCTpyMEeHTOB ['muposiorus). UToObI TONYYUTH BEPHBIN
pe3ynbrar, npensaputenbHo B Ilapamerpax Cpenbl JaHHOIO MHCTPYMEHTa HEOOXOAMMO 3a/aTh
HKCTEHT 00pabOTKH, COOTBETCTBYIOIINNA UCXOJHBIM JaHHBIM (Harpumep, cioro [IMP).

B arpubytuBHOW Tabnuiie CIIOSI 3aMBIKAIONIMX CTBOPOB BBIACIUTE 3aMBIKAIOLIMNA CTBOP
BojocOopa p. Yic. 3anycture uHCTpyMeHT Bonmocbopnast o6macts. B kauecTBe BXOAHOrO pacrpa
HarpaBJieHus1 cToka fq00aBbTe pactp FlowDirection.tif, BEKTOPHBIX JaHHBIX TOYEK YCTHEB — CIIOMN
3aMBIKAIONINX CTBOPOB, BBIXOJHON pacTp HazoButre BomocObop Vic.tif . 3amyctute mporecc
pacuera.

B pesynbrare BbluMciieHHs OyIeT CO3/1aH KOHTYp p. Yic 10 ¢. YcTb-YIiC B pacTpOBOM
dbopmare.

Jns pacuera momianu BogocOopa W Pa3IMYHBIX  MOP(OMETPHUECKUX IapaMeTpoB
HE0OXO0IMMO KOHBEPTUPOBATH €0 KOHTYpP B BEKTOpHBIM (opmar. BrimoiHUTE aBTOMATUYECKYIO
BEKTOPH3ALUIO [T0JIyYEHHOT'O PAaCTPOBOIO CJI0sl, UCTIoNb3ysd MHCTpyMeHT KonBepranus — U3 pactpa
— PacTp B nosiuronsl, B rpynmne uHCTpyMeHToB KoHBepranus.

BoinonHuTe aHanoruyHele omnepanuu (aBTOMaTUYECKOE OKOHTYpHUBAaHHME BojOcOOpa cC
UCIOJIb30BaHWEM HMHCTpyMeHTa BomocOGopHas o6nacTh, ¥ MOCIEAYIONIYI0 KOHBEPTALUIO pacTpa B
BEKTOp) VI OCTAIbHBIX BOA0cOOpoB (p. Bumepa — moct Bas, p. Bumepa — moct Murpakosa u p.
bepezoBas — nmoct bynnubipbs).

3areM BBINOJIIHUTE CIUSHHUE TOIYYEHHBIX YETHIPEX BEKTOPHBIX CIOEB B OJWH IHICHIT-(haii.
Jlnst sToro ucnonwpzyercs UHCTpyMeHT CnusHuUe U3 Ipynnbl YmpasieHue [laHHbIMuU, moAarpymma
uHcTpyMeHTOB Ob1ue.

Otkpoiite aTpuOyTUBHYIO TabIUIly CO3JAHHOTO CJIOS BOJOCOOPOB U /100aBbTE B Hee ABa
HOBBIX 1oJIs: mosie Area (tun — float) s 3HadeHu# mwiomaay u noje Name (TeKCTOBOE, AJIMHA —
50 cumBOJIOB) — A7sl Ha3BaHus oObekTa. Haunurte penaktupoBanue ciosi. Buecute B mosne Name
Ha3BaHMsI BOJOCOOpOB. YpanuTe Bce apTe(akTHbIE IMOJIUIOHBI, HE SBISIOLIUECS KOHTypaMu
MIEPEYUCIICHHBIX BOJOCOOpPOB. Brruncinre miuomanas BogocOOpPOB B KBAAPATHBIX KUIOMETpax, JUis
3TOr0 UCIOJIb3YyeTCsl PYHKIMSA Beruncnute ['eomeTprio B KOHTEKCTHOM MEHIO 1oJist Area.

HauOonee wacto wucnonb3yemble MOpPHOMETPUYECKHE XapaKTEPUCTHKH BOJOCOOPOB —
CpelHssl BbICOTA, CPEJHMUN YKIJIOH, 3aJI€CEHHOCTb, 3a00JI0OUEHHOCTh, 3aKapCTOBAaHHOCTh, I'YyCTOTa
peuHoil cetu U Ap. OHM MOryT OBbITh BBIYMCIEHBI METOJAMHU OBEpJICHHBIX OIlepaluui, WIn ¢
ITOMOMIbIO 30HAJIBHOIM CTaTUCTHKU IO pacTpy.

BbruucnuTe cpenHiow BBICOTY U CpPEeAHMN YKIOH BOAOCOOpPOB. [t 3TOro BOCmonb3yHTeCh
uHcTpyMeHTOM 3oHanbHasg Craructuka Spatial Analyst. 3o0HanbHas CcTaTHCTHKA IO3BOJISIET
paccUMTBIBaTh OMKUCATENbHbIE CTATUCTUKY (CpelHEe, MEeIMaHa, MAaKCUMYM, MUHUMYM, CTaHJIapTHOE
OTKJIOHEHHE, pa30poc 3HAYCHUH U Jp.) TI0 pacTpy, B Mpeesax 3a1aHHON 30HbI (OOBIYHO BEKTOPHBIX
MOJIUTOHAJIBHBIX 00BEKTOB). IloaTOMY OBIBaeT yJOOHO MPUCOECTUHSATH 30HAIBHYIO CTaTHCTUKY K
aTpuOyTUBHON TaOIMIIE CIOA.

Bbruucnenue ykioHa mo mugpoBoi Monenu penbeda BBIMOIHAETCS ¢ MOMOIbl0 Spatial
Analyst (rpynna IToBepxHOCTh, MHCTPYMEHT YKIIOH). B pe3ynbrare OyaeT co3iaH pacTp yKJIOHOB C
pa3MepoM SYEHKU TakuM xke, kak y LIMP.

Jlns pacuera 30HAJIBHOM CTaTUCTUKU B Ipylie MHCTpyMeHTOB Spatial Analyst BeiOepute
3oHanbHBIe, MHCTPYMEHT 3oHanbHast Cratuctuka B Tabnuiy. [IOCKOJIBKY HYKHO BBIUYMCIUTH
TOJIBKO Cpe/lHee 3HayeHHe, TUIl CTaTUCTUKM ycTaHoBuTe Mean. Ilone 30HBI TOMKHO coaepKaTh
HauMeHoBaHHe BogocOopa (Name).

3aTemM HEOOXOAMMO MPUCOEANHUTH pe3ynbTUpyromue Tadauisl .dbf K cimor BomocOOpoB,
UCMOJB3Yysl KOHTeKCTHOe MeHIo cios (Coenunenus u CBs3u), u ¢ nomoiibio Kanbkynsropa noss
MIEPEHECTH 3HAYEHMsI CPEIHUX BBICOT M YKIOHOB BOJOCOOPOB B HOBBIE MOJISI aTpUOYyTHBHOU
TaOJIUIIBL.

Jns pacdyera TyCTOTBI PEYHOM CEeTH B TIpejesiax BOJOCOOPOB HCIOJIb3YHTE OBEPJICHHBIC
onepauuu. CHavyama He0OXOJMMO BBIPE3aTh CIOW JMHEHWHBIX BOAHBIX 00BEKTOB (Stream.shp) mo



TpaHMIAM KaKJI0TO U3 BOJOCOOPOB, UCIIONIB3YsI HHCTPYMEHT Bhipe3anus (Clip), a 3aTeM BBIYUCINUTH
CyMMapHYI0 JJIHHY peK B nmpezenax OacceiiHoB. Co3naiiTe HOBOE IoJie B €JI0€ BOJIOCOOPOB U B HEM
paccyuTaiTe TYCTOTY PEYHOM CETH B KM/KM?, TIOZC/IHB 001yI0 TMHY peK B mpejenax OacceitHa Ha
ero 1iomaab. Mrorosas aTpuOyTHBHAs TaOnuLa CiI0s BOAOCOOPOB JOJDKHA BKIIIOYATH JaHHBIE O
IUIOLIaId BOAOCOOpa, Cpe/iHel BBICOTE, CPEIHEM YKIIOHE U I'yCTOTE PEYHON CEeTH.

[To 3aBepiieHUN pacueTa co3aiiTe KOMIIOHOBKY KapThl, Ha KOTOPO# 0ToOpa3uTe HudpoByIo
Mojienb penbeda, KOHTYpbl BO0COOpOB, peunyto cetb. [loanummure BogocOopsl mo momo Name.
Jlo6aBbTe B KOMIIOHOBKY JIETEHIY U MaciiTabHyto juHeiky. Odopmure kKoMnoHoBKy. Jlns Gonee
KAueCTBEHHOW BU3yalu3aluu penbeda MNPUMEHUTE KOMOMHHUPOBAHME JIETEHIIbI U TEHEBOM
OTMBIBKH.

Pesynomam evinonnenus 3adanus: 1udpoBas Monaenb peinbeda HAa OCHOBE BEKTOPHBIX
JAHHbBIX.

JlaGoparopHasi padora Ne 2. OnpenesieHue rpaHuIl 30H BO3MOKHOI0 3aTOIUIEHUS] TIPH
NPOXOKAeHUN TABOJAKOB U TMOJIOBOJAUII peIKoil MOBTOPSEMOCTH HA OCHOBE [1eTAJIbHON
undgpoBoii Moaeu peiibeda.

Llenv 3a0anus: WCTIONB30BaTh COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJOTHUH JUISl PEIICHHS
3a/1a4 MpoeCCHOHATBHON ACSITENHOCTH U B HOBBIX O0OJACTSIX 3HAHUMU, OMPEENATh IPAHULIBI 30H
BO3MOYKHOT'O 3aTOIUICHHS TPU MPOXOXKJICHUU MaBOJKOB U IOJIOBOJHMH PEAKON MOBTOPSIEMOCTH Ha
OCHOBE JieTalbHOU U POBOI Moaenu penbeda.

Ilopsook svinonnenus 3a0anus:

VcxonHble JaHHbIE AU BRITOIHEHHS paboThl jexkar B manke C:\Tasks\Flood.

B nawane paboThl HEOOXOAMMO CO3MIaTh CBOIO paboOuYyr0 00JACTh W CKOIUPOBATH B HEE
UCXOJHBbIC JaHHbIE, a TaKXKe€ HU3Y4YUTh OTH JaHHble. JlJi1 3TOro HCMONb3yHTE NPUIIOKEHUE
ArcCatalog. 3anycrture mnpwioxkenne ArcCatalog. Co3maiite B CBOCH JHYHOW Tamke HOBYIO
nupekropuio u Haszoute ee Flood. Ckomupyiite Bce mannbie u3 manku C:\Tasks\Flood, B cBoro
HOBYIO pabouyro 00JIacTh.

W3yunte ucxonaHble AaHHbIE, Hcnonb3yda pynkuuto IIpocmorpa B ArcCatalog. McxomHbie
JaHHBIE HAXOATCS B IBYX namnkax: Raster u Scalel0. B manke Raster HaxoasiTcst OTCKaHUPOBaHHBIE
pactpoBsie kKapThl MacmTaba 1:10000 B dopmare .bmp. B manke Scalel0 HaxonsTcsi BEeKTOpHBIE
CJIOH, TIOJTYYECHHBIC B pe3yJibTaTe OU(POBKH PaCTPOBBIX KapT:

—aqua_a_10_region.shp — o3epa;

— height_p_10_points.shp — Touku BbICOT;

—horizont_I_10_lines.shp — u3onuHuu BBICOT;

—stream_|_10_lines.shp — pexu (;uHeliHbIe 00BEKTHI);

— street.shp — ymuisr;

—stream_a_10_region.shp — peku (MoOJUroHaIbHBIE 00BEKTHI);

— model.shp — kycouHo-TMHElHAsE MO/IC/Tb BOJHOM MOBEPXHOCTH B BHUjE IUIOCKOCTeH. OHa
COCTaBJIEHa HAa OCHOBE MOJHUTOHAJIBHBIX OOBEKTOB, CO 3HAYCHHSIMHU aTpHUOyTa BBICOTHI, PaBHBIMH
ype3y BOJIHOI MOBEPXHOCTH PEKU B MEXKEHb C yUETOM YKJIOHA pycla.

Coznaiite B nanke Flood B cBoeil paboueii o0sacTu HOBYIO nanky ¢ HazBanueM DEM, kyna
OyayT coXpaHAThCS HU(POBBIE MOJIENN penbeda.

3akpoiite npuinoxkenne ArcCatalog. 3amycrure npunoxenue ArcMap u 106aBbTe B IPOEKT
BCE MCXO/HbIE TaHHbIe U3 nanku Flood B cBoeit paboueit o6acT.

Bce wcxomHbIe ClTOM MPUBS3aHBI B JIOKAJTBHYIO CHCTEMY KOODAHMHAT C YCIOBHBIM HYJIEM,
koTtopas B ArcMap He pacno3Haercs. [loaTomy mnpu J00aBiICHHHM JAHHBIX TOSIBIISETCS
MIPEIYIIPEKJTCHAE O TOM, YTO Y HCXOJIHBIX JAHHBIX OTCYTCTBYET HH(OPMAIIHS O MPOCTPAHCTBECHHOMN
MIPUBSI3KE U OHH HE MOTYT OBITh CITPOCIIUPOBAHBI.

[TeperMeHnyiiTe ClIOM B MPOEKTE B COOTBETCTBUU C TEMH HAa3BaHUSAMH, KOTOPBIE YKa3aHBI
BhIIIIE (03epa, TOYKU BBICOT, U30JMHHUH BBICOT).

HacrpoiiTe oToOpakeHue ciIoes:

— CIIOM 03ep - 3aJMBKa CUHETO 1IBEeTa, 0€3 KOHTYpa;

— CJIOH pek (MOJIMrOHATBHBIX 00BEKTOB) - 3aJIUBKA CUHETO 1[BETa, O€3 KOHTYPA,

— cIIo# pek (JIMHEWHBIX 00BEKTOB) — JIMHUS CUHETO I[BETa, TONIIINHA TUHUH - 2;




— CJIOI rOpU30HTaNeN BBICOT — JIMHUS KOPUYHEBOTO I[BETA, TONIMHA JTuHuY - 0,1.

Jns ompeneneHUs KOHTYPOB 30HBI 3aTOIUICHHS] TEPPUTOPUM HEOOXOIMMO IOCTPOUTH
nudposyro mozaens penbeda (IIMP). Bee ncxoansie nanubie 1 noctpoerus [IMP (u3omunum,
TOUYKH BBICOT, PEUHAs CETh, 03€pa) UMEIOTCS B HAIUYMUH.

Penbed Moxker ObITh PEJCTaBIIEH KaK B BEKTOPHOM, TaK U B PACTPOBOM MOJENN JIaHHBIX, a
taxxke B Tpuanrymsaunonnoit mogenu (TIN, Triangulated Irregular Network), kotopast ctpoutcst Ha
ocHOBe MeTtona Tpuanrymsuuu Jleiaone. Monens TIN BecbMma yno6Ha anst otoOpaskeHus penbeda B
TPEXMEPHOM BHJIE, XapaKTEepPHU3yeTcs BBICOKOW TOYHOCTHIO. B mporpammuom makere ArcGis mis
co3nanust TIN ucnonb3yercst monynb 3D Analyst. J{ns cozpanus [IMP Hy)KHO uCIob30BaTh Kak
M30JIMHUU, TaK U JaHHbIE 00 3KCTpeMyMax pejbeda (TOUKH BbICOT). Mojemb, MOCTPOCHHAs] TAKUM
CIOCOOOM, B IIEJIOM HMMEET BBICOKYIO TOYHOCTh W NPHUTOJHA JUIS PEUICHUs MPAKTHYECKUX 3ajad.
OCHOBHBIM €€ HEJOCTAaTKOM SIBIISIETCS TaK Ha3bIBaeMblil «3(hdekT Teppac», XapakTepHBbIA IS
YYaCTKOB € HEOOJIBIIUMHU YKIOHAMH.

Hns cosmanuss TIN momenu penbeda 3amyctute ArcToolBox u BwiOepuTe rpymimy
uHcTpyMeHTOB 3D Analyst, moarpynmna Ynpasnenue nanasivu, TIN, unctpyment Co3nats TIN.

Jns co3manust TIN ucnonp3yiiTe BBICOTHbIE OTMETKH U HM30JIMHUU penbeda, a CUCTEMY
koopauHar BbIxOogHOM TIN wmMmopTupyiTe M3 BXOAHBIX JaHHBIX. [IpocMoTpuTe NOIYy4EHHBIN
pe3ynabTaT. MakcumanbHas BbICOTa HCCIEAYEMOIO Yy4yacTKa JOJDKHA COCTaBIATh 275 M,
MmuHuManbHasg — 118,4 m.

Hns xonepraumu TIN B pactp Bocmoab3yitech nHctpymeHToM TIN B pactp rpymnmoi
uHcTpymMeHTOB 3D Analyst (rpynna unctpymentoB Konseprauus, noarpynna u3 TIN). I[Ipu stom
He0o0XO0IMMO 3a/1aTh pa3Mep sIUeHKH BBIXOJHOTO pacTpa 2 M (IOCKOJIbKY BXOAHBIC TaHHBIE UMEIOT
macmtad 1:10000, a cedeHWe TOPHU3OHTANCH COCTaBISET 2,5 M, YTO OOECIICUYMBACT BBICOKYIO
TOYHOCTH MOCTPOEHHOU IUGPOBON MoOJIeH penbeda) U COXPAHUTh BBHIXOJAHON PacTp ¢ Ha3BaHHEM
DEML.tif,

[IpocmoTpuTe mNoOJNydeHHBIH pe3ynbTar. MakcumallbHas BBICOTA HCCIEAYEMOIO ydacTKa
JIOJKHA COCTABIIATH 275 M, MUHHMAajbHas — 118,4 m.

Hpyroit cnoco6 noctpoenus [IMP — ¢ nomomipto uactpymenta Tomo B Pactp, 0CHOBHBIM
€ro MPEeUMYILIECTBOM SIBJISIETCSI BOZMOXHOCTh UCIIOIb30BaHMS JaHHBIX O TMAPOrpa@UU U CO3aHUS
ruaponorudecku koppektHod LIMP. B To ’xe Bpems mpu HCIOIB30BAHMM JAHHOTO METOJAA
BO3MOYKHO TIOSIBJICHHE apTe(aKTOB HA YIACTKaX CO CIa00PaCUICHEHHBIM Pellbe()OM.

3anmyctute ArcToolBox. BriGepute rpynmy WuctpymenToB Spatial Analyst, moarpynmy
Nutepniossitus, nHcTpymMeHT Tomo B Pactp. Hacrpoitte mapamerpel moctpoenuss LIMP. Ilpu
nocrpoennn [IMP ucnons3yiite 4 Tuna BXOJHBIX JaHHBIX — BBICOTHBIE OTMETKH, U30JIMHUU BBICOT,
03€pa U peKH (JIMHUH).

Jlns BBICOTHBIX OTMETOK 3amaiite Tunm — PointElevation, mone BwicoTsl — Height. [lns
m3onuHui tun — Contour, mone BbIcOTHl Takke Height. [lng pek (quHEiHBIX 0OBEKTOB) THUI —
Stream, st o3ep tun — Lake, mose BbICOTHI Takke oTCyTcTBYeT. Pasmep sueiiku DEM 3anaiite
paBHBIM 2 M, DKCTEHT — Kak y ciosi M3omuaum BBICOT. Beixomnoit (aitn nazoBute DEM?2.tif.
3amycTuTe mpolrecc pacyera.

Orobpaxxenne mnonyueHHod [IMP wnactpoiite anamormuno ciorwo DEMI.tif. Ilpu wux
CPaBHEHHH HETPYJHO 3aMETUThb HEKOTOpPBIE PpAaCXOXKICHMs, IMPUYPOUYEHHBIE K Kpasm
paccMaTpuBaeMoi 00J1acTH.

Jns cpaBHeHus pe3ynbraToB mnoctpoeHuss LIMP nByms pasHeiMu cnocoGamu yaoOHO
ucnonb3oBath PacTpoBblii  KanmpkymsTop SpatialAnalyst, KOTOpbIif TO3BOJIIET  BBIIOJIHATH
pa3aMyYHbIE MaTEMaTHMYECKHE OIepaliM ¢ pacTpaMu. 3amycTuTte PacTpoBblli  KalbKyJIsATOP
SpatialAnalyst (rpynma wuHcTpymentoB AunreOpa Kapt), nHabGepure B oxHe Kanbkymnstopa
BBIpQKEHUE M HaXMHTEe KHONKY Bpbrumcnute. HactpoiiTe kiaccuukanmoo MOJIy4eHHOTO
pesynbpTaTa Ha Bkiaake CUMBOJIBI B CBOWCTBax cios. Pa3Oeiite m3o00pakeHHe Ha TpU Kiacca
BPYYHYIO C MOpPOTOBBIMU 3HaueHUsMH kiaccoB —5, 0 u 5. Takum oGpa3om, OyayT BBIIEIEHBI B
OTJEIBHBIE KJIACCHI YYACTKM CO 3HAYMUTEIBHBIMU pacXOXJIEeHUAMH Mexay 1Byms [[MP,
IIPEBBILIAIOIIMMHU 5 M.



MoxHo 3ametuth, yTo LIMP, mocrpoennas c¢ momompro metoma Tomo B Pactp, mmeer
XapaKTepHbIC TOHIKEHUS Y THUIOBBIX IIIBOB TEPPACHI (BEIIMYMHA KOTOPBIX COCTABIISIET OT 2 710 7 M).
B cBoro ouepenp, moaensb, moctpoerHas u3 TIN, xapakrepusyercs HamudueM «dddekra Teppacy.

B nanHOM ciydae MOXKHO mpennosnoxkuts, yro [IMP, nmocrpoeHHas TpuaHTyJIsLHOHHBIM
METOJIOM, 00Jiee a/JIeKBaTHO BOCIIPOM3BOJAUT peibed pPeuyHOil MOMUHBI, MOATOMY Jis JajbHeiIen
paboThI UCTIONIB3YEM €.

Jlis mocTpoeHus TpaHUI] 30H 3aTOIUICHUS HEOOXOAHWMBbI 3HAueHUsi ype3oB Boibl. OHHU
3aJaHbl B TMOJMTOHAIBHOM ciioe Model, KoTopblii comepXuT 16 MOJUTOHOB C HIArOM BBICOTHI
(ype3a), paBHbiM 10 cM. OTKpOHTE M MPOCMOTPHUTE €ro TaOJIHILy aTpHOYTOB, 0OOpaTUTE BHUMAaHHUE Ha
nosie Height co 3nauenmem ypesa Bozbl. JlaHHBIN ciOM HEOOXOJUMO KOHBEPTHUPOBATH B pacTp,
9TOOBI B JAJILHEHIIIEM HCIIOJIb30BaTh B PacTpoBOM KalbKyIsTOPE.

Jl1s KOHBepTaIMK U3 BEKTOpa B PacTp HCIONb3yWTe Ipymiy UHCTpyMeHTOB KonBepranus,
noarpynna B pactp, unctpyment Ilonuron B pactp. 3ajaiite pasmep sideMKH BBIXOJHOIO pacTpa 2
M, Tosie BBICOTHI BbIOepuTe Height, coxpanute pesymbrar B manky Grid ¢ HasBanueM (aiina
Model.tif.

Brruncnenue 30H 3aTOIUIEHUS OCYIIECTBISIETCS ¢ moMolbio PactpoBoro kanekynstopa. s
3TOr0 HEOOXOOUMO 3HATh YPOBHM MOJBbEMa BOJBI MPU MPOXOKICHUU TOJOBOJUN M TMABOJIKOB
Pa3IMYHON 00ECIeUeHHOCTH.

Jlis BBISABICHUS 3aTOILUIEHHOW TEPPUTOPUHM HCIONB3YIOTCS MCXOnHas Lu(poBas MOJAEIb
penbeda U MOAENb CEeKylell IMIOCKOCTH BOJHOW MOBEPXHOCTH IPHU MOJbEME YpPOBHS BOJIbI Ha
3aJlaHHyl0 BbIcOTy. Cekylas IUIOCKOCTh JOJDKHA TaKKe YUYUTHIBATh YKJIOH PEKH, T.€. HMETh
MOCTOSIHHOE TIOHMKEHHE BIOJIb €€ pycina. B kadecTBe Takoil Mojenu B JaHHOM cllydae
ucnoinb3zyercst pactp Model.tif, comepkamuii manabie 00 ype3ax Bojbl. [IpuOaBiisis ¢ MOMOIIBIO
PactpoBoro kanmpkymsTopa K JaHHOMY pacTpy 3HAU€HHE OXKHIaeMOro MOJbeMa YpPOBHS BOJbI
(ommHaKoBOE€ TO BCei oO0MacTH pacyera) W BHUUTAS LUPPOBYIO MOJENb penbeda, MOXKHO
OTIpEeAETUTH 00JIaCTh 3aTOIIICHUS (B KOTOPOH pe3yNbTaT BEIUMCICHUS OKaXKETCs OOJIbIIE HYIIS).

Hnst pacyera 30HBI 3aroruieHus mnpu mnojoBoabe 0,1% obOecriedeHHOCTH BBEIUTE B
PacTpoBbIil KaNbKYISITOpP COOTBETCTBYIOIIEE BhIpaxkeHue, rae Model.tif — 3Hadenus ypesos, 7,86 —
3aJJaHHasl BBICOTA Mo ybeMa ypoBHs Boel, DEM . tif — mudposas Mmoxens penbeda.

B pesynbrare BblunciaeHus OyaeT co3laH OMHAPHBIA pacTp, B KOTOPOM 3HadeHHe «I1»
COOTBETCTBYET 3aTOINIEHHOU TeppuUTOpuH, a «0» — HE3aTOIIIEHHOM.

Jlanee HeEOOXOAMMO KOHBEPTHPOBATh MOJTYYCHHBIH OWHApHBIA pacTp B BEKTOPHOE
MIPE/ICTAaBICHUE JaHHBIX, YTOOBI MCIONB30BaThb €ro JUIsl BBIIOJHEHUS MPOCTPAHCTBEHHBIX
orieparfii: HampuMep BBIYUCIATH IJIOMAAN 3aTOIUICHUS, JUIMHY 3aTOMJIEHHBIX JOPOT, KOJTUYECTBO
3llaHUi TOMAJAIOUIMX B 30HY 3aTomyieHuss W T.1. [{nst 3toro otkpoiite Tabmuiy atpuOyToB
WHJIEKCHOTO pacTpa W BBIIEIHTE CTPOKY, B KOTopoil value=1. 3areM KoHBepTHUpylTE pacTp B
MIOJINTOHBI, MCIONb3yd HMHCTPYMEHT U3 rpynnbl KonBepramuss — 3kcnmopT u3 pactpa. Takum
00pa3oM, KOHBEPTUPOBaHbI OyIyT TOJIbKO BBHIOpaHHbBIE 3HAYEHHs, KOTOPHIE COOTBETCTBYIOT 30HE
3aroruieHus. CoxpaHuTe pe3ynbTaT B Buje Hiein-gaitna ¢ HazBanuem Spring Flood 01.shp, tun
reOMETpUM — TMOJIMTOH. B pesynbrare aBTOMAaTHUYECKON BEKTOpH3AIlMH pacTpa OyaeT MoiydeH
MMOJIMTOH 30HBI 3aToIuieHus mojioBoabeM 0,1% oOecneuennoctu. Kak BuaHO, Oomdblmas 4acT C.
VYerp-Kumepts B cilyyae MpOXOXIEHHs MoJoBOAbs oOecrneueHHOCThIO 0,1% Oyner 3aromeHa.
Hacrtpoiite oTOOpa)keHHE TMOJUTOHAIBHOTO  CJIOSl, HCIOJIB3YHTE BO3MOXHOCTH  3aJIaHUS
MPO3payHOCTH Ha BKiIaake OToOpaskeHne B CBOMCTBAX Ciosl. 3afaiite mpo3padHocTh cios — 50%.

Crioit 30HBI 3aTOIUJICHUST MOXKET cojaepkaTh 2 wi Oonee mnoauroHoB. HeoOxomumo
00beIUHNUTD UX. [ 3TOro mpocMoTpuTe aTpudyTHBHYIO Tabnuiy cinos Spring Flood 01. Ecnu B
HEM COJIEP>KUTCS JBa UM O0Jiee MOJUTOHOB, HAUHUTE €r0 pPeJaKTUPOBAHUE, BBIICIUTE B HEM BCE
00BeKTHI, B MeHIO Penaktop BeiOepute komanay CriusHHE, © B OTKPBIBIIEMCS AHAIOTEe HAXKMUTE
OK. Bce 00beKTHI B €10€ OYIyT CIUTHI B OJMH MOJIUTOH.

Hcnone3yss JaHHBIE aQHAJIOTMYHBIM 00pa3oM TOCTPOWTE 30HBI 3aTOIJICHHS TpHU
MPOXOXKACHUH TojioBoaui 1%-HoM 1 5%-HO# oOecriedeHHOCTH, MOXACBBIX MaBojkoB 0,1%-Hoi
1%-noit u 5%-Hoit oOecneueHHocTn. He 3a0biBaiiTe ynamsaTh U3 TaOMUIBI  COICpPXKAHUS
MIPOMEKYTOUHBIE PE3YIbTaThl BBIYMCICHUW M OOBEIUHATH TOJUTOHBI B BBIXOAHBIX ciosix! Ha
OCHOBE pEe3yJNbTaTOB pacyeTa CO3JalTe KOMIIOHOBKY, BKIIIOUAIONIYIO JBa (¢peiiMa TaHHBIX,



HacTpOMTEe OTOOpa)KEHUE CIIOEB, JIETEHIy. B KOMMOHOBKE JOKHBI MPHUCYTCTBOBATH JBa (hpeiiMa
AAaHHBIX, B OJHOM M3 KOTOPBIX OTOGpﬁ)KGHLI CJION 30H 3aTOIIVICHHA IMaBOJAKaMH, BO BTOPOM — 30HBI
3aTOIICHUS MTOJIOBOJIBSIMH. DKCIIOPTUPYHTE KOMIOHOBKY B hopmar *.jpg.

Pezyromam evinonnenus sadanus: ONpPENeIIEHHbIE TPAHULBI 30H BO3MOXKHOI'O 3aTOIJICHUS
IpU MPOXOXKICHUHM MABOJAKOB W TOJOBOIMI pEeNKOW MOBTOPSIEMOCTH HAa OCHOBE JETaJbHOM
udpoBoii Moenu penbeda.

JlabopaTtopnass padora Ne3. BelgejieHHe 30H 3aTOIVIEHMS Ha OCHOBe JIaHHBIX
KOCMHMY€eCKOI0 MOHMTOPHHTA.

Llenv 3a0amus: WCHONIB30BaTh COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJOTHH MJISl PELICHUS
3a7a4 IpoQecCHOHATBHOM IeATETFHOCTH U B HOBBIX 00JaCTAX 3HAHUN, BBITIOJIHSTDH BBIJICICHUE 30H
3aTOIUICHUS HA OCHOBE JIaHHBIX KOCMHUYE€CKOI'0 MOHUTOPHHTA.

Ilopsdok svinonnenus 3a0anus:

ITo pasHoBpeMeHHBIM cHUMKaM co cnytHuka LANDSAT-5, 3a mnepuon BECEHHETo
MIOJIOBO/BS U JIETHEH MEXEeHH, HeOOXOIUMO BBIJICIUThH 30HBI 3aTOIUICHUS B MoiiMax pek Uycosasd,
VebBa, KockBa mn fitBa Ha 30 ampenst 2001 r. Mcnonws3ys oBepiieiiHble omepanyu, COCTaBUTH
CIMCKM HACEJECHHBIX IIyHKTOB, IIOJIBEPIIIMXCSl 3aTOIUIEHHIO, a TaKXe BBIUUCIUTH IPOLEHT
3aTOIUICHHON TEPPUTOPUU JUIS KaKIOTO HACEIECHHOrO MYyHKTA. BBIUMCIUTH JUIMHY 3aTOILIEHHBIX
nopor 1o tunam. CocTaBUTh KOMIIOHOBKY KapThl.

WcxonHble maHHBIE OIS BBIIOJIHEHHs pabotTel Haxomarcs B mamke C:\Tasks\Monitoring.
BextopHble TOmorpaguueckue ciaou (peyHash CeTb, JOPOXKHAs CETb, HACEJIEHHbBIE IYHKTHI,
BOAOCOOpPHBI pek, rpanuilbl [lepMckoro kpas) HaxoAsaTcs B manke Topo, KOCMUYECKHE CHUMKH — B
nanke LANDSAT.

B mankax LE71660192001120SGS00 u LT51660192010201KIS02  coaepxarcs
kocmuueckne cHUMKH LANDSAT-5 TM u LANDSAT-7 ETM +, nony4yeHHsie B TakoM dopmare
u3 apxuBa USGS — I'eosornueckoii cimyx06b1 CIIA (naHHBIE JOCTYNHBI Yepe3 CHUCTEMY MOMCKA U
3aKa3a CHHUMKOB Www.glovis.usgs.gov). Kaxaplii CHeKTpadpbHBIA KaHAI CHUMKA XPAHHUTCS B
OTIENbHOM pacTpoBoM (aiine ¢ pacmupenueMm *.tif, Bcero umx cemb. OTAETBHO B TEKCTOBBIX
¢aiinax XpaHATCS METaJaHHbIE ChEMKH U ONOpHBIC TOUKW. Ha3zBaHWe Kakaoro KaHasla BKIIOYAeT
ums cnytHuka (LTS wnu LE7), unentudukarop 3oubl (Path/Row — 166019), naty chemku B
dopmare rrrrmman, Homep kaHana (B10 — B70). Ckanep Thematic Mapper (TM), ycTaHOBIEHHBIN
Ha OopTy cmyTHMKa Landsat-5, Ben cbeMKy B c€MH 30HaX CHEKTpa.

Ckanep Enchanced Thematic Mapper (ETM+), yctaHOBieHHBI Ha OOpTy CIIyTHUKa
Landsat-7, BeaeT cheMKY B TeX K€ CHEKTPaAIbHBIX KaHaiax, uTo ¥ TM, HO JOMOJHUTEIBHO UMEET
MaHXPOMaTUYECKU KaHall BBICOKOTO MPOCTPAHCTBEHHOIO paspeeHus (15 m).

3amyctute npuioxenue ArcMap u 100aBbTe B NMPOEKT TOMOrpapuuecKue CIOM U3 ManKu
Topo, HacTpoiliTe 0TOOpa)X€HHE CIO0EB MO HUX CMBICIOBOMY cojepkaHuto. Ciou peyHoW ceTdu u
JIOPOKHOM CETU BBIKJIIOUUTE.

JloGaBbTe B MPOEKT KOCMUYECKHII CHUMOK 3a MEPHO] IPOXOXKACHUS MMOJIOBOJIbS, U3 MaIKU
LE71660192001120SGS00. [dnsa Buzyanusanuu cHuMKa B RGB - cunrese «llceBnonarypanbHbie
[BETa» M MOCIEAYIOIIETO aBTOMATH3UPOBAHHOTO pa3/IeNIeHUs CYIIM U BOJIBI TOHAA00sTCs 3-1, 4-i
u 5-i1 xaHans! (kpacHbiif, OmkHMM UK u cpennuit UK). Jlo6aBbTe B mpoekT 3TH pacTphl. Kak
BUJHO, CHMMOK 3aKpbIBaeT BOCTOYHYIO 4YacTb Tepputopuu IlepMckoro kpas, OacceiiHbl pek
UycoBoif, KoceBbl, SiiBbl. VYcranoBute mnpoekuuto ¢peiitma nannsix — UTM, 30ma 40,
reorpaguyeckas cuctema koopauHat WGS84.

YroObl U3 TpeX KaHAJIOB CHUMKa CO3/IaTh LIBETHOE M300pa)Ke€HHE, HY)KHO BOCIIOJIb30BAThHCS
WHCTPYMEHTOM OObenMHEeHHs KaHaiuoB. Jlms »toro 3amyctute ArcToolbox, a B rpymnme
MHCTPYMEHTOB YTpaBieHue NaHHBIMU, oarpymmne Pactp, naitnute nunctpyment O0pabotka Pactpa
O0BeIMHUTD KaHAJIEL.

B kayecTBe BXOMHBIX JAHHBIX ITOCJIENOBATEIbHO H00ABbTE 5-i, 4-if M 3-M KaHaAJIbl CHUMKA.
HazBanue BBIXOJHOTO pacTpa JODKHO BKJIIOYATh MMsI CEHCOPA, ATy ChbEMKH U XapaKTepU30BaTh
cunte3 kanamoB (LT7 20010430 543.tif). IIpomecc oOBeAMHEHHsS] KAaHAJIOB MOXET 3aHATh
HEKOTOPOE BpeMsI.




[Tocne oxonvaHusi pacuera Oymer co3gaH TpexkaHaibHbIH RGB-kommosur. Bxomnbie
pacTpoBbI€ KaHAJIbl MOXHO BBIKJIIIOUHWTH, HO HE YAQIATh U3 NpoeKTa. B cBOlCTBax BBIXOJHOIO
pactpa neperante Ha BKiaaky CUMBOJIBI U ycTaHOBUTE TU pacTsixkH — Cp. KB. OTkiioHEeHME, 2.

[Tpubnusbre mM300pakeHne B paiione r. UycoBoil u oOpaTuTe BHHUMaHHE HA 3aTOIUICHHUE
oMbl peku. OTKphITas BOJAa B JAHHOM CHUHTE3€ KaHAJIOB MMEET TEeMHO-CHMHMI 1BeT. CHUMOK
C/I€JIaH Ha IUKE BBICOKOTO 11os1oBobs 2001 r.

Tenepr m006aBbTE B MPOEKT TE K€ KaHAJIbl CHUMKa 3a mepuoj jetHed mexxeHnu 2010 r. u
aHAJIOTHYHBIM ~ O00pa3oM  OOBEOMHMTE  €ro  KaHajbl.  BBIXOAHOW  pacTp  Ha30BUTE
LT5_ 20100720 543.tif. IToce okOHUaHUS pacueTa BBIKIOYUTE BXOIHBIC PACTPhI, HO HE YIAJSHTE
ux U3 npoekra. [lepemecture B Tabimie coaepkanus CHUMOK 3a anpenb 2001 r. Bblllle CHUMKA 32
utonb 2010 r., ocranbHbIe pacTpsl BbIKIOUMTE. OOpaTuTe BHUMAHUE HA 3HAYUTEIBHYIO Pa3sHHILY
YPOBHEM BOJIbI B pEKax.

[TockonbKy BOJHBIE OOBEKTHI B IPOCTPAHCTBE CIIEKTPATIBHBIX MPU3HAKOB PE3KO OTIMYAOTCS
OT JIPYTUX MPUPOTHBIX 00BEKTOB, UX aBTOMAaTU3HPOBAHHOE BbIACJICHUE HE MPEACTaBISAET O0IbIION
ci10)kHOCTH. CylIllecTBYET HECKOJIBKO METOJOB aBTOMAaTHYECKOIO MPOBEACHMSI I'PAHULbI CYIIU U
BOJIbl, OHM OCHOBaHbI Ha YPE3BBIYAHO HU3KOW OTpa)kaTelIbHOW CIIOCOOHOCTH BOJIbI B OJMKHEM U
cpenneM MK nmamazonax cnektpa. J[is aBTOMaTHYECKOTO BBIACICHHS BOJHBIX OOBEKTOB MOXKHO
UCIIONIb30BaTh Jake MpsIMOW aHanmu3 spkoctd B OmmxHemM u cpennem WK kanamax. Eme
s deKTUBHEE METOIBI, OCHOBAaHHBIE HAa HEYIPABIIAEMOM KIIACCH(UKAIIHH.

B nannoiil pabote npearaetcst onpeAeauTs IPAHUILY CYIIU U BOJBI (CO3/1aTh MAacKy BOJIbI)
Ha OCHOBE BereTalMoHHoro uujaekca NDVILL

Wunexc NDVI paccunthiBaercsi o usBectHoir ¢popmyine NDVI = (NIR - RED)/(NIR +
RED).

[TockonbKy SIpKOCTH BOJBI B ONITHYECKOM JUANa30HE NAJAaeT C YBEIIMUYEHUEM JJIMHBI BOJIHBI
u B ommkHeM MK kaHane cTaHOBUTCS MMOYTHU PaBHOM HYIIO (32 UCKIIFOUEHUEM CIIY4aeB «1LIBETEHUS»
Bozbl), TO U ee NDVI Oyner HaMHOTO HUXKE, YeM Y IPYTUX MPUPOJAHBIX 0OBEKTOB.

s pacuera NDVI 3anmycture PactpoBbiil KanbKyssiTop. [I0CKOJIBKY MCXOIHBIE pacTpPOBbIE
kaHanel cHUMKa LANDSAT umeror unenouucieHHbI Tul mukcena (integer), jis KOPPEKTHOTO
pacdera HeoOX0IUMO TOMEHAThH ero Ha float (3HaueHUs C TUIABarONICH 3amsaTol). B cBs3u ¢ 3 THM
BhIpakeHue 11t pacuera NDVI B PactpoBoM kanbkynsarope OyaeT BBIISAET Tak.

[Tomyuennsid pactp skcnoptupyiite ¢ HazBanuem 20010430 NDVLtif. AnamorundasiM
obpazom Berunciaute NDVI o caumMky 3a utonbs 2010 1. u Takke coXxpaHUTe pe3yJibTar.

OOpaTtuTe BHUMaHuE Ha TO, YTO OTpuuaTenbHble 3HaYeHUs NDVI cooTBeTCTBYIOT TOJIBKO
BOJIHBIM 0OBbekTaM. Bce ocTanbHble 00BEKTHl HA CHUMKE UMEIOT MOJIOKUTEIbHbIE 3HaueHuss NDVI,
T.€. UX sipkocTh B OmkHel MK 30He Bbllie, yem B kpacHOW. Takum 06pa3oM, BoJHbIE OOBEKTHI U
CyILly MOYKHO pa3JeiuTh 0 noporosomy 3HaueHHro NDVI. Beeaure B PacTpoBblil KanbKyJIsATOp
Beipaxkenne 20100720 _NDVI.tif < 0.

B pesynbrare Oyner monydeH OMHapHBIH pacTp (Macka BOJbI) B MEXEHb, B KOTOPOM
3HaueHne «l» coorBercTByeT Bojae, a «0» — cyme. Ha Becennem chHumke mopor NDVI,
OTIEJISIOIINN CyIy OT BOABI, CYLIECTBEHHO HMUXKE U COCTaBIIAeT 0K0JI0 —0,45. DTOT nopor sBisercs
WHAUBUAYAIBHBIM JUISI KaXIOTO0 CHHMKA (3aBHCHUT TJIaBHBIM OOpa3soM OT CE30Ha CHEMKH U
IPO3pPavyHOCTH aTMOC(hephl, a TAK)KEe OT MYTHOCTH BOJIBI).

Boluncnute  Macky  BOIbl 1O BECEHHEMY  CHHUMKY,  HCIOJb3ysd  BBIpaKCHHE
20010430 _NDVIL.tif <—0,45.

[TosryueHHble OMHAPHBIE PACTPHI UMEIOT aTpUOYTUBHYIO Tabauiy. OTKpoiiTe aTpuOyTHBHYIO
TaONMUIly pacTpa MacKd BOJbI, CO3JAHHYIO 1O BECEHHEMY CHHUMKY, M BBIICITUTE CTPOKY CO
3HadueHneM «1» (Boza).

Bekropusyiite MX C MOMOIIBIO WHCTPYMEHTa KOHBEpPTAIlMM pPacTpa B BEKTOp (Tpymnmna
nHctpymMeHToB KoHBepranus — Jkcnopt u3 pactpa — PacTp B monuronst). AHaJIOTHYHBIM 00pa3oM
BEKTOPU3yWTE€ MacKy BOJABI II0 JIETHEMY CHHMMKY. llomydyeHHBIE BEKTOpHBIE CJIOM HAa30BHTE,
cootBerctBeHHO, Water 20010430.shp u Water 20100720.shp. Takum o006pa3om, co3gaHbI
BEKTOpPHBIE CJIOM BOJHOM MOBEPXHOCTU B MEXEHb U B MOJIOBO/IbE. UTOOBI BHIUMCIUTE COOCTBEHHO
IUIOUIa/Ib 30HBI 3aTOIUIEHUS, HEOOXOJUMO pAacCUUTaTh C IMOMOIIBI0 PacTpoBoro kambKyiasiTopa
Pa3sHOCTh MACOK BOJbI, a 3aTeM aHAJOTHYHBIM O00Pa30M BEKTOPH30BAThH MOJIYUYEHHBIH pe3yibTar.



Pesynerupyrommit meiin-daitn HazoButre Flood 20010430.shp. Takum oOpa3om Oynmer moiydeH
KOHTYp 30HbI 3aToruienus 30 anpenst 2001 r. mo caumky Landsat-7 ETM+.

Omnpenenure MIOMAAb 3aTOIUIEHHBIX TEPPUTOPUN M TIEPEUYEHb HACENIEHHBIX ITYHKTOB,
MOJIBEPTIIMXCS 3aTOIUIEHHIO, 10 Oacceiinam pek (YycoBas — BepxueuycoBckue ['opoaku, fitBa —
Yere-Urym u KockBa — Octanmno (Ilepemckoe). [lns 3Toro cHavaia HEOOXOAMMO BBIPE3aTh
MCXO/IHBIE JAaHHBIE — CJIOW 30HBI 3aTOIUICHHUS W HACEJICHHBIX IYHKTOB, IO KOHTypaM OacceiHOB
(ArcToolBox — Ananus — M3sneuenne —Bripeszanue (Clip).

Hanee, nns ynpouieHust oOpaOOTKHM JAaHHBIX JKENATeIbHO OOBEIUHHUTH BCE BEKTOPHBIC
OOBEKTHI B €JI0€ 3aTOIUIEHUS B OAMH IOJIMIOH.

JUisd BBINOJIHEHHS STOW OHepaluu BOCHOJIb3YyHTeCh HMHCTpyMmMeHTOM CnusHue (Tpymnna
MHCTPYMEHTOB YIIpaBJIEHUE JaHHBIMU, TOArpynna I enepanuzanus).

BbinosnHuTe NpPOCTPAaHCTBEHHOE COEJMHEHUE CJIOEB HACEJIEHHBIX IIYHKTOB M 30H
3aTOIJICHUS, TPEABAPUTEIHHO BBIPE3aHHBIX MO KOHTypaMm OacceiiHOB. MHCTpyMEHT HaXoAuTCs B
rpynne Axanu3, noxarpynna Hamoxenue. B pesynprare omepauuu IpOCTPaHCTBEHHOI'O
coeiMHEHUs OyJeT MOIy4eH CJIOW HACEIEHHBIX MyHKTOB, B TOM WJIM MHOM CTETEHU IMOABEPTIIUXCS
3arorienuto (City flooded.shp). bonbmmMHCTBO M3 HUX 3aTOIUIEHBI HE3HAYUTEIHHO.

UTo0bl yCTaHOBUTH, HACKOJIBKO CYIIECTBEHHAs! YaCTh TEPPUTOPHH KAXKIOTO U3 HACEICHHBIX
IIYHKTOB IO/IBEPIIach 3aTOIICHHIO, HEOOXO0ANMO BBIUMCIINUTh 3aTOIUIEHHYIO IUIOIIA/b U €€ TOJI0 OT
o01Iel TTomaan sl KaKJI0T0 HACEIEHHOTO MyHKTA.

Jlis 3TOoro cHayana BBIYMCIMTE IUIOIIAJb BCEX HACEJICHHBIX MYHKTOB, B TOM WIM MHOHN
CTCIICHH IOABEPIIINXCs 3aToruieHuto. B arpubyrusHoi tabmuie cios City flooded.shp cosnmaiite
HOBOE MoJie Area U BBIYUCIUTE B HEM IUIOIIAJb OOBEKTOB B IeKTapax, UCHOJb3ysd KOHTEKCTHOE
MEHIO 110J11 «BBIUUCIUTD TEOMETPUION.

Jlanee BBIYMCIMTE 3aTOIUICHHYIO IUIOIIA[b B IpelesaX KaKIOro HAceJleHHOIo IyHKTa.
Bocnonp3yiitech 11 3Toro uHCTpyMeHToM llepeceuenne. MHCTpyMEHT Takke HaXOJUTCS B TPYIIIE
AHanu3. BblnonHHUTE nepecedeHue Cios 3aTOIUICHHBIX HACEIEHHBIX IMYHKTOB CO CJIOEM 30HBI
3aroryieHns. B pesynprare OyAayT BBIpe3aHBbl TOJBKO 3aTOIUICHHBIE (DParMeHTHl HAaCEICHHBIX
IIYHKTOB, O/IHAKO MCXO/IHbIE 3HAYECHHUs UX IUIOILAAN COXPaHATCS B Iojie Area.

JloGaBbTe B momyueHHBIN cioil HoBoe mosie Area Flooded, tun monst Float. Berauciure B
HEM IUJIONIa b OOBEKTOB B rekTapax. Takum oOpa3oM, OyJIeT BbIUMCIIEHA 3aTOIUIEHHAs IJIOLIAb B
npeenax KakJaoro HaceJIeHHOTO MyHKTA.

Jlo6aBbTe emie oHO HOBoe nosie Tuna Float u ¢ momonipio Kanbkynstopa mosist BBIYUCIUTE
B HEM JIOJIIO 3aTOIJIEHHOM IUIOIIA M OT OOLIEH MIomaar HaCeIeHHOT O IIyHKTA.

Tenepp 3T JaHHBIE HY)KHO INPUCOECIUHUTH K HMCXOJHOMY CJIOK0 HACEJICHHBIX ITyHKTOB
(BBIpE3aHHOMY I10 KOHTYpY OacceiiHoB pek). [Ipucoennnenue arpuOyTUBHON TaOIMIIbI BHITOJIHUTE
o oo [loanucu, coneprkanieMy Ha3BaHHs HACEIEHHBIX ITyHKTOB.

[Tocne mpucoenuHeHus: aTpuOyTUBHON TaOJIMIIBI TEPEHIUTE B CBOMCTBAX CJIOS HACEIICHHBIX
IYHKTOB Ha BKJIaAKy CHMBOJIBI M HAcTpoiTe OTOOpa)keHHEe IO IMOJII0, COJeprKallleMy MpPOLEHT
3aTOIUIEHHOM TEPPUTOPHUH, CIEAYIOLIIUM 00pa3oM:

3aTOIUIEHHE OTCYTCTBYET

Bo3moxHo He3HauuTenbHoe 3atorienue (ot 0% m0 2% niomaam)

HesnauuTensHoe 3aToruienue (3aromieHo ot 2 1o 10% teppuropun)

3nauutenbHoe 3aToreHue (ot 10 go 50% tepputopun)

CwiibHOE 3atorieHue (0os1ee MoJTOBUHBI OOIICH TUTOIIA/IH )

Kak BugHO W3 pe3ynbTHpyOIeld arpuOyTHMBHOW TaOnuibl, Hauboyiee CYIIECTBEHHOMY
3aTOIJICHUIO, B TMPOLEHTax OT oOmel Mom@any, IMOABEPIJINCh HACEIEHHbIE ITYHKTHI,
pacnosoKeHHbIe B0k p. UycoBas.

YroObl onpenenuTh NepeueHb 3aTOIUIEHHBIX HACEICHHBIX MYHKTOB [0 PEYHBIM OacceifHaMm,
BBITIOJTHUTE IPOCTPAHCTBEHHOE COEJUHEHHE CJIOS HACEJIeHHBIX ITYHKTOB, IOABEPTIIUXCS
3aTOIJICHUIO, CO CJIOEM BOJOCOOPOB, a 3aTEM CYMMHUPYHTE KOJIMYECTBO HACENIEHHBIX ITYHKTOB I10
OacceiiHaM pek. bonee momoBMHBI BceX MOATOIJICHHBIX HACEICHHBIX ITYHKTOB HMPHUXOAWUTCS Ha
Oacceifn p. Uycosas.

UToOb! BHIYMCIUTh CYMMapHYIO JJIUHY 3aTOIUIEHHBIX JIOPOT, BBIIOJIHUTE BBIPE3aHUE CIIOS
JIOpPOT IO CJIOK0 30HBI 3aTOIUIEHUS. 3aTe€M CO3JalTe B CJI0€ JOPOr HOBOE MoJie Area U BBIYMCINTE



JUIMHY Aopor B kwiomerpax. CymMMmupyiiTe JUIMHY 3aTOIUIEHHBIX Y4acTKOB mo mnonto Ha3panwue,
coJiepKalleMy TUIHU3ALHUIO TOPOT.

Co3naiiTe KOMIIOHOBKY KapThl, BKJIIOYAIONIYI0 KOCMHYeCKHWd cHUMOK 3a 30 ampens 2001
rojia, BEKTOPHBIC CJIOM PEUHBIX OACCEHOB, 3aTOIUICHHBIX HACEICHHBIX MYHKTOB (C TMOAMHCHIO
Ha3BaHWW) U JIOPOKHOH ceTH. JlOMOJHUTEIBHO TOJArOTOBHTE TEKCTOBBIM OTYET, BKIIFOUYAIOIIHMA
CIIETYIOIIYI0 HHPOPMAITHIO:

— KonnuecTBo moiBeprimxcst 3aTOMICHUIO HACEJICHHBIX ITYHKTOB M0 OacceiiHaM pek.

— IlepeueHb HaCENGHHBIX ITYHKTOB, TIOABEPTIIMXCS 3HAYUTEIHEHOMY WU CHIBHOMY
3aTOIUICHHUIO, IO OacceiiHaM pex.

— JnuHa gopor (IIOCCEMHBIX, YCOBEPIICHCTBOBAHHBIX IIOCCEWHBIX, YIYULICHHBIX
TPYHTOBBIX JJOPOT), MOABEPTIIUXCS 3aTOTLICHUIO.

— OOmiast Toniaap 3aTOMJICHHOW TEPPUTOpUU MO OacceiiHaMm pek (A ee BBIYUCICHHUIO
HE00XO0IMMO BBITIOJIHUTH NIEPECEUCHUE CII0s1 OACCEHHOB U 30HBI 3aTOIICHHUSA).

Pezynomam evinonnenus 3adanus: BblAENEHHAs 30HA 3aTOIUICHHUS HAa OCHOBE JaHHBIX
KOCMHMYECKOT0O MOHUTOPHUHTA.

Jladoparopnasi padora Ned4. Ilpumenenme I'MC-TexHo/10THil AJ51 BOCCTAHOBJICHUS
noJjieid rTHApPOMeTeoPOJIOrHYeCKIX BeJIHYHH.

Llenv 3a0anus: WCNONIB30BaTh COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJOTHH JJISl PELICHUS
3ama4 MpodeCCHOHANBHON JEATENIBHOCTH M B HOBBIX oO0jacTsx 3HaHuid, npumeHsats [UC-
TEXHOJIOTUH JIJIsl BOCCTAHOBJIEHUS MOJIEN THIPOMETEOPOJIOTUYECKUX BETUYHMH.

Llopsook svinoanenus 3a0anusi.

WcxonHble AaHHBIC JUIsS BBIMOJHEHHS paboThl HaxonsaTcs B manke C:\Tasks\Interpolation.
3amyctute npunoxkenue ArcCatalog u mpocMOTpUTE BEKTOpPHBIE CIOM U UX aTpUOyTHUBHbBIE
TaOJINIIBL:

— Boundary.shp — rpanuna Ilepmckoro kpas

— Water.shp — KOHTYpbI BOAOXPaHHJIHIIL

—Wood.shp — pacTUTETBHOCTS

— T2m.sshp — cnoii mereoctanimii [lepMckoro kpas u CONPEICIBbHBIX TEPPUTOPHIA ¢
JAHHBIMH O CPEAHECYTOYHOM TeMIlepaType Bo3ayxa 3a anpenb 2011 1.

— Bass.shp — cioii 6acceliHOB KPYITHBIX peK

— CHerocwemku_Jjiec.shp — TaHHbIE [TOJIEBBIX CHETOMEPHBIX ChEeMOK B Jjecy 3a 31 mapra 2011
r. (cpeHMit 3amac BOJbI B CHETe Ha MapuipyTe, npuseneH B moje SWE 3103)

— CHerocbeMkH_1one.shp — JaHHbIE TONIEBBIX CHETOMEPHBIX CheMOK B mojie 3a 31 mapTa
2011 r. (cpenuuii 3amac BoJbI B CHEre Ha Mapuipyre, mpusezeH B moie SWE 3103).

DEM1000.img — nudposas Mmozaens penbeda teppuropun [lepMckoro kpasi ¢ paspenieHHeM

I kM.

B 06a3e reomanHbix Hopmbl.mdb mnpuBeneHbl HCXOAHbIE JaHHbIE UL CO3JAHUS
KJIIMMaTHYECKHUX KapT (CI0M METeOCTaHIMM 1 00JacTh aHaIu3a).

B ¢aitne Hopwmbl.xls mpuBeneHbl KIMMaTHUYECKUE HOPMbI TeMIEpaTypbl BO3/yXa, CYMM
0CaJIKOB, BIIAYKHOCTHU BO3/lyXa, POJIOJDKUTEILHOCTH COJTHEYHOTO CUsiHus 3a nepuox 1971-2000 rr.

B nmanke T850 norm HaxoJATCs NaHHBIE O KJIMMAaTHYECKON HOPME TEMIIEPATYPHI BO34yXa Ha
n3zobapuyeckoi moBepxHoctu AT850 (BbicoTa okoi0 1,5 kM) 3a Kaxablil Mecsll roja.

JlaHHbIe B pacTpoBOM ¢opmare *.img.

WNHTepnosanms KIMMaTH4YeCKUX JaHHbIX. B Hacrosmee Bpems ['MIC-texHonormm Moryr
MIPUMEHSTBCS U1 CO3/1aHUsl KIMMATH4YeCKuX KapT. OJHAKO NpHU MHTEPHOJSALUUU TAaKUX JAHHBIX
HEOOXOMMO YUHUTHIBATh HEKOTOPHIE MX OCOOCHHOCTH, B YaCTHOCTH TUIOTHOCTH HAOIIOJATEIIHHON
CeTH, BBICOTHBIE 3aBUCUMOCTH U T.1. B TIpOoTHBHOM cilyyae pe3yibTaT WHTEPHOIAIMUA OyaeT
coJiepKaTh OMUOKU U apTedakThl (T.e. 0COOEHHOCTH MOJIYYEHHON MOBEPXHOCTH, HE CBOMCTBEHHBIE
paccMaTpuBaeMOMY  SIBIEHMIO B Ipupoae). PaccMoTpum mporecc  KapTrorpagpupoBaHus
KJIIMMaTHYECKUX XapaKTEPUCTUK Ha MPUMepe CPeAHEMECIYHbIX 3HAUEHUN TeMIlepaTypbl Bo3ayXa U
cyMM ocazikoB B [lepmckom kpae.

st BeIMOSTHEHUS paOOThI 3aITyCTUTE MpuitokeHne ArcMap.

Jlo6aBbTe B IPOCKT Clieayrolie ncxoanbie nannabie u3 nanku C:\Tasks\Interpolation:



— Bce ciou u3 6a3bl reoganHbix Hopmel.mdb;

— udpoByro Mozemb penbeda;

— TaOJIUIIBI CO 3HAYCHUSIMHU KIIMMAaTHYEeCKUX HOpM m3 (aiina Hopmpl.xls.

OTto0pasute mosuroHanpHble ciou Tpanui Ilepmckoro kpast (Boundary.shp) m oGmacth
pacuera (Mask.shp) 0e3 3anuBku. [logmuimurTe Ha3zBaHHWs MeTeocTaHIMK 1Mo moiato Name. s
BBITIOJIHEHUSI KOPPEKTHOM HHTEPIOJSALUU HEOOXOAMMO HCIIOJIb30BaTh JaHHBIE C METCOCTaHIIWH,
pacroyio’keHHbIX He TOobKO B IlepmMckoM Kpae, HO U 3a ero npenenamu. B cBsisu ¢ atum Oepyres
nannble ¢ 15 meteocranuuii Kuposckoit, CBepioBckoii odnacreit n Pecrydniku Komu.

[TpucoenuuuTe TAOIUIy CO 3HAUEHUSIMH CPEJHEN CYyTOUHOM TeMIepaTypsl BO3ayXa K CJIO0
METEOCTaHIUI 10 KI4eBOMy noiaw Name ¢ ucnoiab3oBaHueM onuud COXpaHHUTb TOJBKO
COIOCTaBJICHHBIC 3aTUCH.B pe3yibTare Bce He MPUCOEAMHEHHBIE 00BEKTHI 0TOOpAXKAThCSA HE OYAYT,
a B arpuOyTUBHON Ta0JMIIe CII0S1 METEOCTAHIIMM MOSBSTCA MOJIS CO 3HAUEHUSMM CpeIHEH MeCsYHOM
TEMIIEpaTypbl BO3AYyXa.

[Tpeskae yeM BBIIOJHUTH UHTEPIIOJISALUIO, HY)KHO HACTPOUTH SKCTEHT U MacKy aHaimsa. /s
storo B [Tapamerpax Cpenst ArcToolBox B rpynmne DkcreHT aHanu3a Beioepure cioil Mask.shp, B
rpymnmne AHajau3 pacTpa YCTaHOBUTE pa3Mep sueiiku, paBHbld 1000 M, a MacKy aHaJii3a — IPaHUIIbI
[Tepmckoro kpas (Boundary.shp), d4ro mo3BoauT o0pe3arh pe3yabTaThl HHTEPIOJSIMHA 10
rpanunaM Ilepmckoro kpast. OTu HacTpOHKU OyIyT MCIIONB30BAThCs Jajiee Ul BBINOJIHEHHs Bceil
paboTHLI.

BBINOTHUTE MHTEPNIONSILAIO CPEIHEN MECSAYHOM TEeMIEpaTyphl SHBAPS C HCIOJIb30BaHUEM
pa3IMyYHbIX METOJO0B — OOpaTHO B3BELIEHHBIX paccrosHui, CrutaiiHa u Kpurusra, nepBbIM
ucnons3yiite meton OBP.

st aTOrO B rpymnme nHCTpyMeHTOB Spatial Analyst BeiOepute noarpymmy Matepnonsnns —
OBP. B 1uajoroBoM OKHE HWHCTpYMEHTa BBIOEpUTE BXOAHBIE TOYEYHbIC JAaHHBIE — CIIOU
METEOCTaHIUH, B 1I0JI€ 3HAYEHUI — TEMIIEpaTypy BO3/1yXa B sIHBape, OCTaJIbHbIE 3HAUEHUSI OCTABbTE
10 YMOJYaHHIO U 3aIyCTUTE IIPOLIECC UHTEPIOJIALUU.

Pesynabrar wunTepnosnsauuu metogom OBP  xapakrepusyercs HanmuuumeM HEKOTOPBIX
apTe(akTOB, HAPUMEP 3aMKHYTBIX 00JIacTel MOHUKEHHOH TeMIlepaTypsl B pailoHe METEOCTaHIUH
bucep. IlosToMy naHHBI MeTO Isl pabOTHI C THAPOMETEOPOIIOTHYECKON HH(OopMaIieir 00bI9HO
HE UCIOJIb3YETCH.

AHAJIOTUYHBIM 00pa30M, BBHIMOJIHUTE HMHTEPIOJSAINIO CPEIHEH SHBApCKOW TeMIepaTypbl
BO3/lyXa, UCIIONIb3ys MeToabl PerynspuzoBannoro n Hatsoxaoro CraiiHa.

Perynsipr3oBaHHBIN CIUTAaliH CO3JAET INIAIKYH0, ITOCTENEHHO MEHSIOIIYIOCS ITOBEPXHOCTH,
3HAYEHUS B KOTOPON MOTYT BBIXOAMTH 3a NPEAEIB] JUaNa30Ha 3HAUYEHUI 3aMEPOB.

HarsoxHOM cCIUTaiiH MEHSET >KECTKOCTh MOBEPXHOCTH B 3aBUCUMOCTH OT XapakTepa
Mozenupyemoro siBiaeHuss. OH co3/laeT MEHee TJIAAKYH IOBEPXHOCTb, 3HAYEHMs] B KOTOPOU He
BBIXOJAT 3@ TMPENesbl MCXOJHOTO JMala3oHa, B YE€M COCTOMT CYUIECTBEHHOE IPEUMYILECTBO
JAHHOT'O METOJA.

WuTeprionsiivsi  METOAOM  PETYJSIPU30BAaHHOTO CIUlaiiHa o0OecreyrBaeT OTCYTCTBHE
apTe(akToB, OJHAKO 3HAUEHHs S4YEeK BBIXOAAT 3a Mpejaeibl Juana3oHa 3HAuYeHHH HCXOIHBIX
naHHbIX. HatskHOM crimaiiH oOecnieunBaeT yMeHbIIEHHE KpaeBbIX 3()()EKTOB NMpU MHTEPIOJNIALNH,
MIO3TOMY MCIIOJIb30BaHME €ro B JaHHOM Cllyyae MpeANOYTUTEIbHO. AHAJIOTMYHBIM 00pa3oM,
ucnons3ys Meroasl OBP u HaTskHO# crutaifH, BBIMOJHUTE WHTEPIOJISIMIO CPEAHEH HIOIbCKOU
TemIneparypsl Bo3ayxa. B aTom ciyuae Hegoctatku Metoga OBP OyayT 3aMeTHBI HAMHOTO JIy4IlIe.

W3BecTHO, 4TO MPU MHTEPIOJISALUN TEMIIEPATYpPhl BO3yXa B TOPHOI MECTHOCTHU (K KOTOPOM
OTHOCUTCSL BOcTOYHast yacTb IlepMckoro kpas) HeEOOXOIMMO YYHMTHIBATh €€ BEPTUKAJIbHBIN
rpagueHT. 3HayeHUs BEPTUKAIbHOIO TpaJMEHTa TeMIepaTypbl MOKHO BBIYHMCIUTh, 3Had
TEMIIEPATypy BO3JyXa B IPHU3EMHOM CJIO€ M Ha OINPEACIEHHOW BBICOTE (IO JaHHBIM
PaZvo30HAMPOBAHUS aTMOC(EPHI HIIU IO BHIXOHBIM JaHHBIM YMCICHHON MOJIEINN).

B nanHO#it pabore ans pacdera BEPTUKAIBHOTO TpaJdeHTa TeMIepaTypbl BO3IyXa
UCIOJIb3YIOTCSl KJIMMaTHYECKHE HOPMBbI TemIepaTypbl Ha u3obapuueckoil mosepxHoctu 850 rlla
(BeICOTA - OKOJO 1,5 KM). OTH maHHble HaxomaaTcs B mamke 1850 norm. /loGaBbTe B JOKYMEHT
ArcMap nannblie 3a saBapb 1 uroib (1850 01.img u T850 07.img).



HerpynHo 3aMeTHTh, YTO €ClIM B UIOJE CPElHsAsA TeMIleparypa BO3ayXa Ha M300apudecKoi
noBepxHocTd AT850 HaMHOTO HUXKE, YeEM B IPU3EMHOM CJIO€, TO JUIS SSHBAps XapakTepHa oOpaTHas
cutyanus. [l U0 XapakTepHO HOPMabHOE paclpeesieHue TeMIepaTyphl ¢ BHICOTON (IajieHue
B cpeanem Ha 0,6° Ha kaxbie 100 M moabema), a 1S SHBapsi — MHBEPCUOHHOE.

JUis MHTEepHoOISIIMK TEMIIEpaTypbl BO3JyXa C YYETOM €€ BEpPTHKAJIBbHOIO TIpaJueHTa
HEO0XO0AMMO UMETH CIEIYIONINE UCXOAHbBIC TaHHbIE:

1) naHHBle MeTEOCTaHLUH, (UKCUPYIOLIME TEMIEpaTypy BO3AyXa B NPU3EMHOM CIIO€ Ha
BBICOTC 2 M;

2) cpeaHMH BepPTUKAJIBHBIM TpaJUeHT TeMIlepaTypbl B cjl0€ arMocdepsl, A KOTOPOTo
MIPOBOJUTCS pacyeT (B JAaHOM Cirydae 3To cior oT 3emiu a0 850 rlla);

3) mudpoByro MoeNb penbeda;

4) pa3HOCTh MEXK/Ty BBICOTOM 36MHOM MTOBEPXHOCTH M BBHICOTAMHM OJIMKANIIMX METEOCTAHITUN
JUISL KaXI0U sAuerku pactpa LIMP.

[Tocnenuuit pactp MOMKHO BBIYMCIUTH [JBYMs CIIOCOOAMH: OIpeNeNUTh Onmkaiime
METEOCTaHIIUH, UCII0NIb3Ysl HHCTPYMEHT CO3JJaHUs MOJIUMTOHOB THUCCEHAa U KOHBEPTUPOBATh UX 3aTEM
B PacTpoBbIi (hopMart, UCHONb3Yysl B KauecTBE aTpuOyTa moJjie BbICOThl MeTeocTaHuuu Height, mim
IIPOMHTEPIIONNPOBATH BHICOTHI METEOCTAHIIMM OJIHUM U3 METOJIOB <OKECTKOM» MHTEPIOJISALIUU.

ComnocTaBbTe pe3ysbTaThl, KOTOPbIE MOXKHO MOJIYYUTh 3TUMH IBYMs CLIOCOOAMH.

CoznaiiTe Ha OCHOBE CJIOS METEOCTaHIMI MOJUToHbl THcceHa, A 3TOro0 BOCIOJIb3YHTECH
COOTBETCTBYIOLIMM MHCTPYMEHTOM M3 Ipynnbl AHanu3 — bauszocts. [Ipu 3ToM B BBIXOAHOM cioi
HEO0XO0MMO MEPEHECTH BCE aTPUOYTHI METEOCTAHIINH.

KonBepTupyiiTe nogy4eHHbIH ClI0i B pacTp, UCHOJb3Yys B KaUeCTBE I10JI 3HAYCHUH BBICOTY
METEOCTaHIUH.

Tenepp uMEIOTCS Bce [JaHHblE [UId pacyeTa TeMIlepaTypbl BO3QyXa C YYEeTOM ee
BEPTUKAIbHOIO rpaauenTa. i 3Toro ucnonbsdyercs ciaeayromas popmyna: T =T1 — 0,01AT(H —
Hst),

rae T u T1 — TemnepaTtypa Bo3ayxa, BBIUUCIEHHAS] COOTBETCTBEHHO, C

y4eToM U 0e3 ydueTa BepTUKAIbHOTO IPAJUEHTa;

AT — BepTHUKaIbHBIN I'PAAMEHT TEMIIEPATYPHI BO3/1yXa, BIPAXKEHHBIN B

°C/ 100 M BBICOTHI,

H — BricOTa MecTHOCTH;

Hst — BbicoTa MeTeoCTaHIIUH.

3HaueHue BEPTUKAILHOTO rpajneHTa yMHoxaercsa Ha 0,01, 9ToObI BBIpa3UTh €ro B rpajaycax
Ha | MeTp BBICOTHI.

B pactpoBom kanbkyssTope 1aHHas popMyiia OyJeT BBIMIIAAETh CAEAYIOIUM 00pa3oMm:

«Spline_ T2m»—(«Spline_T2m»»T850 07.img»)*0.0008xx («DEM1000»—»TissenPoly»),

rae «Spline T2m» — pe3ynbTaT MHTEPHONALMU TEMIIEPaTypbl BO3AyXa Ha BBICOTE 2 M;
«T850» — pe3ynabpTaT MHTEPHOJALMN TEMIIEPATyphbl BO3IyXa Ha W300apruecKoil nmoBepxHocTH §50
rlla; «DEM1000» — uudponas monens penbeda «TissenPoly» — pactp, conepxamuii 3HaueHUs
BBICOTHI OJM>Kaiiiiell MeTeoCcTaHIIMY, TOCTPOESHHBIN Ha OCHOBE MOJIMTOHOB THCCeHa.

Koadpduuument, pasusiii 0,0008 (1/1200), umeer 3HaueHue 0OpaTHOE CpelHEH TOJILIKHE
MOTPAHUYHOTO CJI0s1 aTMOC(EPhl MEXy 3€MHOI MOBEPXHOCTHIO M M300apHUECKON MOBEPXHOCTHIO
ATS850 B meTpax.

BeimonHuTe pacuer cpeaHed TeMmIeparypbl BO3JyXa B HIOJE€ IO JaHHOW (opmyre c
nomoluibo PactpoBoro kanbkyssTopa.

Kak BuWAHO, WHCIONB30BaHHBIM METOA TO3BOJIMI y4YecTh BIUSHUE penbeda, HO
UCIOJIb30BaHNWE MOJUTOHOB TucceHa A ompezeneHuss BBICOTHI Omkalinel MeTeocTaHUUU
MIPUBEJIO K MOSABICHUIO apTe(aKTOB HAa TPAHULIAX OJIUTOHOB.

B cBA3M ¢ 3TUM MNpeANoOYTUTENBHBIM SBJSIETCS BTOPOM CHOCOO ONpeAesneHus BBICOTHI
Omkaifiiell MeTeoCTaHIIMM — C TIOMOIIBIO JKECTKON HMHTEPIOJSAINH. BBIMOTHUTE MHTEPIONIALHUIO
BBICOT METEOCTaHIMIl METOJAOM HATSDKHOTO CIUIaliHA, COXPAaHUTE pe3ysbTaT HHTEPIONIALUU C
Ha3zBaHueMm Station Hetght.img. 3aTeM MOBTOPHO BBIYMCIHTE CPEIHIOI TEMIIEpaTypy BO3JyXa B
utoie Ha Tepputopuu Ilepmckoro kpas mno TpuBeNEeHHOW Beimie (opMmyne, 3aMEHHUB
HCIOJIb30BAHHBINA paHee pacTp BHICOT METEOCTAHIINI Ha HOBBIN pacTp Station Hetght.img.



HactpoiiTe 11BeTOBYI0 NaMUTpy A pe3yibTaTa BhIUUCIEHHS (LIBETOBAs IIKajla — OT CUHEro
K KpacHOMy). CoIlocTaBbTe pe3yjbTaT UHTEPIOJSALUN CPEIHEH HIOJIBCKON TeMIepaTypbl BO3Ayxa
0e3 yuerta m ¢ yderoM penbeda MectHocTH. Kak BHIIHO, TONBKO BTOpPO#M CIOCOO IMO3BOJISET
BOCCTAHOBUTH TI0JIE TEMIIEPATyphl, OJIM3KOE K pPealbHOMY, M BBISIBUTH O0JACTH HU3KOW CpeaHei
Temneparypbl uiois (Huxke +15°), cyliecTByrolmue B TOpHBIX pallOHAX, a TAaKKe IMOHMKEHHE
TeMIiepaTypsl Ha 1-2° Ha BO3BBIIIEHHOCTAX B CPABHEHUU C HU3MEHHOCTSIMHU.

AHaJIOTHYHBIM 00pa30M IPOMHTEPIONUPYITE CPEIHIO TEMIIEpaTypy BO3AyXa B sHBape.
ComocTaBbTe pe3ylbTaThl HHTEPIIOJISLUY, MTOJyYSHHbIE ¢ y4eToM U 0e3 ydera penbeda. Kak BuaHO,
B sIHBape IpH IpeodiaslaHuy MHBEPCHOHHOIO paclpe/ieleHuss TeMIepaTypbl ¢ BBICOTON BIMSIHHE
penbeda yaaercs y4ecTh He IOJHOCTbIO, OHO MPOSIBJISIETCS B OCHOBHOM B F'OPHBIX paiioHax (B ropax
TerJiee, 4YeM B JIOJIMHAX).

AHaJIOTMYHBIM 00pa30M BBIIOJIHUTE UHTEPIIOJISALUIO CPEIHEH TeMIepaTypsl BO3JyXa 3a BCe
OCTaJbHBIE MECSIBI TOAA U CAETIANTE BBIBOJABI O BIMSHUM Ha €€ paclpeelIeHue BEPTUKAIbHOIO
rpajiieHTa.

WNuTepnonsiuus KIMMAaTHYECKUX MJAaHHBIX 00 ocaakax. Ocaiky XapaKTepU3yIOTCS
UCKJIFOUUTENIbHOW HEPaBHOMEPHOCTBIO IPOCTPAHCTBEHHOIO pacHpeseneHus. boibiioe BiausHuE
OKa3bIBalOT HA HX PpACIPENEICHUE BBICOTHI, YKJIOH M 3KCIO3MIHS CKJIOHOB, IIEPOXOBATOCTh
MIOBEPXHOCTHU, HAJIMUUE KPYIHBIX BOJI0EMOB. Bee 3T (pakTophl Tpu HHTEPHOISILUN AAHHBIX PEAKON
HAOJII0AATENBHOM CeTH Y4eCTh HEBO3MOXKHO, MTOCKOJIBKY 3aBHCUMOCTH HOCSIT JIOKJIBHBIA XapakTep.
OnHako y4yeT mpu MHTEPIOJISALUH JJake TOJIBKO OJHOrO (hakTopa — BBICOTHI MECTHOCTH, MO3BOJISIET
3HAYUTEIBHO YIYUIIUTh Pe3ynbTaT. YTOOBI MPOBECTH MHTEPIONALNIO KIMMAaTHIECKUX JaHHBIX 00
ocagkax (xnumaruyeckue HopMbl 3a 1971-2000 rr.) MOXHO HCMONB30BaTh CIEAYIOIIUE
JOMYIICHNS, TOATBEPKIAAIONINECS aHAJIN30M JaHHBIX HAONIOJCHUN: BEPTHKAIBHBIA T'PaTUCHT
OCaJIKOB B XOJIOJHBINA MepHoj (HOAOpb-MapT), a TakKXKe B OKTAOpE COCTABISET B CPEIHEM OKOJIO
10%100 M BBICOTHI, B Tiepuo ¢ Masi 0 aBrycT — 5%/100 M BBICOTHI, B anpesie U CeHTsI0pe mopsaka
7-8%/100 M BBICOTHI.

BrIcOTHBIE 3aBUCHMOCTH JTY4IIIE BBIPAXKEHBI JJIs1 00JIOKHBIX 0caaKoB. [losToMy yem Gosbiie
B MECAYHOH CyMMe€ OCaJIKOB J10Ji1 OOJIOKHBIX, TEM JIy4llle BBIPAXKEHA JaHHAs 3aBUCUMOCTb. Jlis
BBITIOJTHEHUSI MHTEPIOJIALMN KIMMAaTUYECKUX JAHHBIX 00 OcaJkax yJajluTe MPUCOCAUHEHHYIO K
CIIOI0 METEOCTaHIMH Talbauily C JaHHBIMM O CpelHEH CYTOYHOW TemImeparype BoO3AyXa U
MIPUCOCIUHUTE TAOJIMILY C JAHHBIMU 00 OcajKax. 3aTeM MPOWHTEPHOIUPYUTE CYMMY OCAIKOB 3a
sHBapb MeToamu OBP, HaTsHKHOTO crijtaiiHa U KpUTHHTA CO ChepruuecKoi MO/IEIbI0 BApUOTPaMMBI
Y CpaBHUTE NOJyYEHHbIE PE3YIIbTAThI.

Kak BugHO, pe3ynbrar wuHTepnossiuun wmeronoM OBP  xapakTtepusyeTcs HanuuueMm
apre(akToB (3aMKHYTBHIX BMAJWH U NHKOB, HE CYIIECTBYIOIIMX B IPUPOJE), a METOA KPUTHMHIa
CO3/1a€T CTYIIEHYATYIO IOBEPXHOCTb.

OtHocutenbHO OoJiee CIVIaXEHHBIM pe3ylbTaT 00ecleyrBaeT CIUIalH-UHTEPIIOSIINS,
KOTOPYI0 M HUCHOJb3yeM B JanbHeimeld pabore. MHTepnoisuus OCaakoB € YYETOM BBICOTHI
MECTHOCTH BBITIOJIHSIETCA

110 MeTony, npeanoxxeHHomy B.A . IllyToBbim.

CHavana B aTpuOyTHUBHOM TabnMile cI0s METEOCTaHLMN co3faiite HoBoe mose tumna Float,
koTopoe HazoBuTe Prec_jan. C momoursto KanbkynsTopa 1mosist BBIYMCIUTE B HEM CYMMBI OCa/IKOB
JUIS KKJIOM CTaHIUH, «IIpUBeIeHHBIe» K BbicoTe 200 M ¢ yueTOM BBICOTHOM 3aBUCHMOCTH, KOTOpast
npunsaTa paBHoit 10%/100 m.

3aTeM NPOMHTEPNOIUPYNUTE MOJYUYEHHBIH PE3yJbTaT METOJOM HATSKHOTO crutaiiHa. Kak
BUJHO, pE3yJbTaT HWHTEPIOJSALUU <«IIPUBEACHHBIX» OCAJKOB CYIIECTBEHHO OTJIMYAETCAd OT
pe3ylibTaTa HHTEPHOIAIUU GaKTUIECKUX JaHHBIX.

Brraucnure ¢ momoinpsto PactpoBoro KaiabKysasTopa mo GopMysie HOpMy OCaJIKOB B STHBape C
y4eTOM BBICOTHO# 3aBrcumocTH: [Prec_200] + 0,001 * [Prec_200] * ([DEM1000.img] - 200),

rae [Prec_200] — pe3ynbTaT MHTEPIOISALUN CYMMBI OCAaJIKOB 3a SIHBAPb, «IIPUBEIECHHBIN» K
BbicoTe 200 M; ([DEM1000.img] — uudposas mozaens penveda, 0,001 — BepTUKaIbHBINA FPaJUeHT
ocaakoB, 200 M — BbICOTa, K KOTOPOM ObLIa MPUBEZEHA CyMMa OCaJIKOB HA METEOCTAHLUSAX.

B pe3ynbpraTe Oyzner moiyyeHo 1oJjie HaKOIUIEHHBIX OCAJIKOB C y4eTOM pelnbeda.

Pesynbrat pacuera HazoBute Precipitation_Janvier.img.



VY4er BBICOTHOM 3aBHCHUMOCTH CHJIBHO MEHSIET pPe3yJibTaTbl MHTEPHOJSAIUN JaHHBIX 00
ocaakax. HacrpoiiTe s pe3ynbTaTOB MHTEPHOJSIIMU JAHHBIX 00 OCagkax 3a sHBaph C y4eTOM
penbeda u 6e3 yuera penbeda OIMHAKOBYIO IIBETOBYIO MAJTUTPY, M COMOCTaBbTe MX. Kak BHIHO,
HanOoliee CYIIECTBEHHBIE pA3NUYMsl PE3yJIbTaTOB HHTEPHOJSIIHUN XapaKTEpPHbI Ui TOPHBIX
paifoHoB. Mcrosib30BaHHBIII METOJ MHTEPHOJSIUU IO3BOJISIET YYecTh BIHMSHHE OapbepHOro
s¢dexTa Ha pacnpeaeseHre 0CaaKOB Mo TeppuTopun Ilepmckoro kpas.

AHaJOTMYHBIM 00pa3oM, HCIONb3ysd PACCMOTPEHHBIE BBILIE JOMYIICHHUS O JMHEHHOU
3aBUCHUMOCTH CYMM OCAaJIKOB OT BBICOTBI MECTHOCTH, BBIIIOJIHUTE MHTEPIIOJIALNIO CYMM OCaJIKOB C
yueroMm penbeda 3a 12 mecsaueB. ClokKHUB pe3ylbTaThl ¢ MOMOIIBIO PacTpoBoro kambKynsropa,
paccuuTaiiTe Takke TOJOBYIO HOPMY OCaJKOB, HOPMY OCAJKOB XOJIOJAHOTO (HOAOpb-MapT) H
TEIUIOro mnepuoaa Ha Tteppuropuu Ilepmckoro kpas u opopMuTe KOMIOHOBKY KapT «lomoBas
CyMMa 0caJIkoB», «OcaJKu X0JIOAHOTO NIEPUOAA» U «OCAJIKH TEIIOr0 MEPHOAaN.

WHTepnonsiuys JaHHBIX ONEPAaTUBHBIX METEOPOJOTHUECKUX HabmoaeHuil. MHTepronsus
JAHHBIX OIEPATHUBHBIX HAOIIOJEHUII MMEET MHOro OOINEero ¢ HHTEPHOJSIUEH KIMMaTHYECKUX
naHHbIX. PaccMoTpuM ee Ha mpuMepe JIaHHBIX O Temreparype Bo3ayxa B anpene 2011 r. [lns storo
yaadTte W3 JAOKyMeHTa ArcMap KiIMmMmaTudeckue AaHHble M J00aBbTe cioi T2m.shp, B
aTpuOyTUBHOM TaOIHIIE KOTOPOTO COAEPKATCS JaHHBIC O TeMIleparype Bo3ayxa B anpene 2011 r.

Jlns pacueta BEpTUKAIBHBIX TPAJUEHTOB TEMIIEPATYpPhI BO3/AyXa MO ONEPATUBHBIM JaHHBIM
MOT'YT OBbITh MCIOJIb30BaHbl JIaHHbIE OOBEKTUBHOIO aHallM3a, HAIPUMEP OOIEIOCTYIHbIE JaHHbIE
monenu GFS/NCEP.

Monens GFS/NCEP — rnobanbHast 4ucieHHast MOJENb IIPOTHO3a MOT0/Ibl, pa3padaTeiBaeMast
HarnmonaneueiM 1ieHTpoM atMocdepubix uccnenoanuii CILIA. ITporaosst Ha 192 9 BeimyckaroTcs
JUIs BCETO 3€MHOTO0 I1apa 4 pas3a B CyTKH, C IIaroM 1o npocrpanctBy 50 kM, MO BpeMeHu — 3 4.
[Ipornosusie nanusie mogenu GFS/NCEP nocTynHbl B omepaTUBHOM PEXKUME JUIsl CKAaYMBaHHS C
cepeepa NOAA  Operational Model Archive and Distribution  System, URL:
http://nomads.ncdc.noaa.gov/data/. Jlanusie pacmpoctpansitorcs B kome GRIB2. Kousepramus
TaHHBIX U3 Qopmata grib2 B dopmar shp-¢paiiaoB oCymIecTBISETCS € MOMOIIBI0 TPOTPAMMBI
tkdeGrib.

Hannsie mogenu GFS/NCEP 3a anpens 2011 r. npencrasnens! B manke GRIB Ha nucke C.
Jlig ux neKoAMpOBaHMS M KOHBEpTallUW B mIeHm-¢aiibl Bocnoab3yiitech nporpammoii tkDeGrib,
YCTAaHOBJICHHOW Ha BalllUX KOMIIbIOTEpAX.

3amyctute nporpammy tkDeGrib, B MeHIo cieBa BBepxy nepeiaute Ha Bkiaaky GIS. 3atem
saiiaute B manky C:/GRIB, u oTkpoiite oauH u3 QailyioB IBOWHBIM MIETYKOM JIEBOW KHOMKH MBIIIH.
B pesynprare B OKHE HpPOrpaMMbl OTOOPA3UTCS CHUCOK METEOPOJOTHYECKUX IapaMeTpoB,
conepxamuxcs B ¢aitne. Uurepdeiic mporpammer tkDeGrib nocie nepexona Ha Bknaaky GIS.

Onucanue BbIXOAHBIX mnepeMeHHbIX Monaenu GFS/NCEP B oxne tkDegrib BximrouaeT
MOPSIAKOBBIM HOMep, KpaTkoe umsi (Short Name), monHoe ums (Long Name), nzobapudeckyro
MOBEPXHOCTh, ypoBeHb (Level), laty u Bpems B popmare UTC.

Jlns  BBINOJIHEHUS KOHBEPTAllMM B CHUCKE NEPEMEHHBIX HaWIuTe TeMIeparypy Ha
nzobapuueckoir nosepxHocTh AT900 u Bbeienute 3Ty cTpoky. B rpymme Choose File Type
BbIOepuTe onuuto Point, B rpynmne Units (eauHuIbl n3mMepeHus) Beioepute Metric, B rpymnme Round
Decimal ykaxwure 1 (T.e. OKpyIJsaTh 3HadeHus A0 1 3Haka mocne 3amsroif), B ctpoke OUTPUT
FILENAME ykaxute MecTo cOXpaHeHHsI BBIXOJHOTO (haiiia U ero uMms.

Wms BeIXonHOTO mIein-(aiina TOMKHO BKIIOYATh JaTy, BpeMs M KpaTKoe Ha3BaHUE
napamerpa, Hampumep T900 20110401 00.shp. [Ipyrue onmuu coxpaHEHHs OCTaBbTE I10
yMmourdanuto. J{iis 3amycka npoiiecca KOHBepTauu HaxxMuTe kHonky Generate shp file.

AHaJOTMYHBIM 00pa3oM KOHBEPTUPYWHTE 3HAYEHMs] TEMIEpaTypbl Ha H300apUyecKoi
nosepxHoctu AT900 3a cpoku 06, 12 u 18 UTC. [lo6aBbTe BbIXOAHBIE HIeHM-(aiinbl (pe3yabTar
KoHBepTamuu) B T1poekT ArcMap. Onm wumeror cuctemy koopaumaHar NCEP-SPHERE
(reorpaduueckas cucreMa KOOpAUHAT 0e3 MPOEKLMH) U MPEACTABISIOT CO00M y37bl MOAETbHOU
CeTKH ¢ pasmepoM sueiiku B 1 rpamyc. B arpuOyrusnoit Tabmume B mome TMP coxepxkurcs
pacueTHOE 3HaUEHUE TEMIIEPATYpPBI B y3JI€ CETKU B rpagycax Llenbcus.

Jns  BOcCTaHOBIEHUS TOJeH TemmepaTypbl U3 OTUX JaHHBIX HEOOXOAMMO UX
IIPEIBAPUTENIBHOE MEPENPOECIIUPOBAHUE B CHCTEMY KOOPIAMHAT MPOEKTa. /[yt 3T0ro Bocnosb3ynTech



WHCTPYMEHTOM TIeperpoerpoBannsi BeKTOpHBIX AaHHBIX (ArcToolBox, rpymma VYmnpapieHue
naHHbIMU, moarpynmna Ilpoekmwm u mpeoOpa3oBaHus, BeKkTop) W TONBKO 3aTeM BBITOJIHUTE
WHTEPIOJIAIMI0 METOJOM HATSKHOTO cIiaiiHa. B pesymprare Oymer cosmaHo 4 pacTtpa
TeMIeparypsl Ha n3obapuueckoit mosepxuoctu AT900 3a 00, 06, 12 u 18 UTC 1 anpens 2011 r.

3areM il BBIYUCIICHUS CPEIHEro apu(MeTHYeCcKOro U3 4eThIpeX pacTpOB BOCIOIb3YyHTECh
MHCTPYMEHTOM JIOKaIbHOHM craTucTuku (Spatial Analyst, rpynna uHCTpyMeHTOB JIOKanbHBIE,
uHcTpyMeHT CTaTUCTHKA MO siueiikaM), UM CpecTBaMHu PacTpoBoro KanpKymnstopa.

Jlanee BBIMIOIHUTE HHTEPIIOISLIUIO TaHHBIX METEOCTAHLIMH 32 1 amnperns MeToa0M HaTSKHOTO
CIUlailHa M BBIYUCIHUTE C MOMOIIBI0 PacTpoBOro KajabKylATOpa CpPEAHECYTOUHYIO TEMIIeparypy
BO3/IyXa ¢ yueroM penbeda mo dopmysie (1). CpaBHUTE pe3yabTaThl HHTEPIOJAIMH C YIETOM U 0€3
yueta penbeda. B maHHOM ciiydae mpu 3HAYUTEIHHOM BEPTUKAJIBHOM TPAJUEHTE TEMIEpaTyphl
yueT penbeda Ipyu UHTEPIIONISALUYA HE0OXOUM.

AHaJOTUYHBEIM 00pa3oM BBIYUCIUTE CPEAHECYTOUHYIO TeMIeparypy Bo3ayxa 3a 2-10
amnpess U CPeHION ICKaJHYI0 TeMIepaTypy.

Pe3ynomam _evinonnenus 3adanus: BOCCTAHOBICHHBIC TOJS THUIPOMETEOPOJIOTHUECKUX
BesiunH npu nomotu I'MC-texHomoruii.

JlaGoparopnass padora Ne5. [IloaroroBka [JaHHBIX Ui  pacHpeaeJeHHOro
Mo/ieIMpoBaHusl GOpMHPOBAHMSA CTOKA (cXxeMaTU3auus Bogocdopa)

Llenv 3adanus: WCIONIB30BaThb COBPEMEHHbBIE KOMIIBIOTEPHBIE TEXHOJOIMM Ui PELICHUs
3a7a4 NpOoQeCcCHOHATBHON NeATENIbHOCTH M B HOBBIX 00JACTAX 3HAHWHM, BBIOIHATH IOATOTOBKY
JAHHBIX JIJIs1 paclpeielIeHHOro MOIeIMPOBaHUs (POPMHUPOBAHUS CTOKA (CXeMaTH3alHs Bogocoopa)

llopsdok svinonnenus 3a0anus:

Heo6x01uMo BBINONHUTE CXEMATU3aLUI0 BOJOCOOpa p. YCbBa € 3aMBIKAIOIIUM CTBOPOM C.
Bbob6poBka):

1. Ha ocnoBe uudpoBoiri wmonmenu penbepa SRTM-90 mnoctpouts MOIEIBHYIO
THIPOTpapUUECKyI0 CETh, pACCYMTATh MOPSAKH BOJOTOKOB M TOCTPOHUTH 3JEMEHTapHBIC
BOJI0COOpBI. BBIUMCINTE NPOU3BOJHBIE XapAKTEPUCTUKU — YKIOH M 3KCIO3UIUI CKJIOHOB.
[TpoBecTu KIaccuUKAIUIO YKIOHOB.

2. Ha ocnoBe nannbix [I33 co cnytHuka LANDSAT noctpouTs KapTy THUIIH3AIUU
MOJICTUJIAIOIIEN TTOBEPXHOCTU C BBIIEICHUEM CJIEIYIOIIMX OCHOBHBIX KJIACCOB: FOpHas TYHIpa U
KAMEHHBIE POCCHINH, JYroBas pacTUTEIBHOCTb, MOPOCIb JieCa U KYCTAPHUKH, MEJIKOJIUCTBEHHBIE
jeca, CMEIIaHHbIE Jieca, TEMHOXBOWHBIE Jieca, BBIPYOKM W HaceJeHHbIe IyHKTHI, O00JIOTa.
BbIuuciuTh 101110 KaX/10ro Kjlacca B Ipezenax 3JIeMEHTapHbIX BO10COOPOB.

3. BeigenuTh y4acTKH, OJHOPOJHBIE IO YCIOBUSIM (OPMHUPOBAHMS CTOKa (Yroy HaKJOHA
CKJIOHA, SKCIIO3ULIUS CKJIOHA, TUIl PACTUTEIBHOIO IIOKPOBA).

4. BoruucauTh JI0J110 TUIOLIA/M, 3aHUMAEeMYIO Pa3IMUYHbIMHU THIIAMH PacTUTEIbHOCTH, M10YB,
CKJIOHAMHM Pa3JInYHOM KPYTU3HBI U SKCIIO3UIIUH B FJIEMEHTAPHBIX BOJOCOOpax.

B kadecTBe HMCXONHBIX IAaHHBIX HCIONB3YIOTCS: IH(poBas Moaens pernbedha SRTM-90;
KocMudeckre cHUMKH co cryTHHKa LANDSAT-5 ¢ paspemenneM 30 M; BEKTOpHBIE JAHHBIE Ha
uccienyeMblii Bogocoop (rugporpadus, JOpoKHas CETh, HACEJIEHHbIE MYHKTHI); BEKTOpHAas KapTa
THUIIOB MIOYBEHHOTO MOKPOBa. Bee ncxoaubie nanubie HaxozasTces B katamore C:\ Tasks\Modeling.

B mnepByio ouepenb, HEOOXOIMMO TPHUBECTH HCXOJHBIE JAHHBIE B EIUHYIO CUCTEMY
KOOpJAMHAT W MPOEKIHI0, B KAYECTBE KOTOPOH JIydllle HCIOJIb30BATh IPOEKLIHI0 KOCMHUYECKOIO
cauMka (Universal Transverse Mercator, 30Ha 40N, Ha >mmunconge WGS 84), a Takyke BBIICIUTH
rpaHuIbl M3ydaemMoro BojocOopa. [lng storo no6aBbTe B JOKyMEeHT ArcMap pactp mudpoBoi
mogenu penbea SRTM-90 uz manku SRTM-48-01. I[NepenpoennpyiiTe ero B CHCTEMY KOOPIUHAT
UTM zone 40N na smmuncoune WGS 1984, ucnone3ys unctpymeHT «lIpoenupoBate pactp»
(ArcToolBox, rpymnna HHCTpyMEHTOB YTipaBieHHe AaHHbIMH, [Ipoekuuu u npeodbpazosanus). [Ipu
9TOM B KauyeCTBE METOJa H3MEHEHHs INPOCTPAHCTBEHHOIO pa3pelleHus ocTaBbTe Nearest
(6mmxaiuit cocen), a pa3Mep BBIXOIHOM sSTYeiKU 3a1aiTe paBHBIM S50 M.

Jlo6aBbTe pe3ynpTHPYIOIUN pacTp BO ¢pelM MaHHBIX, UCXOAHBIN pacTp yaamute. [locne
4ero HeoOXOAMMO 3aJaThb CHUCTEMY KOOpAMHAT (QpeliMa MJaHHBIX TaKyl Ke, Kak Hu Yy
nepenpoenupoanHoro pactpa LIMP. 3arem B aTpuOyTHBHON TaOJIUIE CI0S HACEIEHHBIX MYHKTOB




(city.shp) mnaitnure mnoc. boOpoBka, pacmojiO)KCHHBIM B HWJKHEM TeYeHHH p. YcbBa. Jlus
YMEHBIICHUSI 3aTpaT BPEMEHH Ha NpPOBEIEHHE NAITbHEHIIMX pPAacyeTOB (HAMpaBICHHUS CTOKAa U
CyMMapHOTO CTOKa, BBIJICJICHWE TPaHMI] BOAOCOOPOB), KelaTelbHO BbIpe3aTh (pparmeHt [[MP,
BKJTIOYAOIIUI B ce0st BeCh BOJ0COOp p. YCbBa, U POJIOIHKATE pabOTY TOJBKO C 3TUM (PparMeHTOM.

Ucnonezys ¢parment LMP, mnpoBeaure aBTOMaTuyeckoe OKOHTYPHBAHHE TPaHUIL
Bos1ocOOpa p. YcbBa Ha OCHOBE CJIEIYIOIIETO alrOpUTMA.

1. 3anonHeHue JTOKAIBHBIX MOHWKeHUH B [IMP ¢ momorisio nuHcTpyMeHnTa 3anosHeHue (
Spatial Analyst, rpynmna uactpymentoB ['unponorus).

2. OmnpezeneHue HampaBieHUs CTOKa Mo § pymOaM ¢ moMolIbio HHCTpyMeHTa Hampasienue
ctoka ( Spatial Analyst, rpynna wuHcTpymeHToB ['mumposorus) mo I[[MP c¢ 3amonHeHHBIME
JIOKAJIbHBIMU TTOHKEHHUSIMH.

3. Omnpenenenue CyMMapHOIO CTOKa (TIOTOKOBOTO HAKOIUIEHHUS B SU€WKax) ¢ MOMOIIbIO
uHctpyMenTa CymmapHsbiii cTok (Spatial Analyst, rpynna unctpymenTtos ['unponorus).

4. VYcranoBute B mpezaenax c. boOpoBka TOUKY 3aMBIKaIOLIEro CTBOpa (Ha sueilke
uaentuunrposanHoi no LIMP peuHoii cetn, cOOTBETCTBYIOIIEH p. Y CbBa).

5. B ITapamerpax Cpensl ArcToolBox 3amaiite skcTeHT 00paboTku — Kak y ciost [IMP.

6. OmpenenuTe rpaHullbl Bogocoopa p. YcbBa 10 ¢. boOpoBka ¢ MOMOIIBI0 HHCTPYMEHTA
Bognoc6opnas obmacts ( Spatial Analyst, rpynna uacTpyMmeHToB [ uaponorus).

7. KouBeprtupyiite BBIACICHHBIII BOJOCOOp B BEKTOPHBIA (pOpMaT MaHHBIX, HCHONB3Ys
uHctpyMeHT «Pactp B nmonurons» (ArcToolBox, rpymnmna nncrpymentoB Konseprauus, noarpymnmna
DKCHOPT U3 pacTpa).

Pacyer ykioHa ¥ OSKCHO3UIMHM CKIOHOB Ha BojxocOope p. YcbBa BBHIINOJIHUTE C
WCIOJIb30BAaHNEM WHCTPYMEHTOB YKJIOH M DKCHO3UIMS (rpymmna MHCTpYMEHTOB Spatial Analyst,
noarpynna IloBepxHocts). IlpenBaputensHo HeoOxoaumo Beipe3aTh pactp LIMP mo wmacke
BozocOopa p. YcbBa, UCHONB3YsS MHCTpYMEHT M3Bieub mo Macke (Tpynmna HHCTpYMEHTOB Spatial
Analyst, noarpynna M3sneuenue).

[epexnaccupuupyiite pacTp YKJIOHOB HMOBEPXHOCTH, HCIIONB3YS TPaJallidl YKIOHOB IO
Musnepy 1uist TOpHBIX Tepputopuid. [t 3Toro ucnomnes3yiite HHCTpyMeHT [lepeknaccuduiupoBath
(rpynma uHCTpyMeHTOB Spatial Analyst, moarpynmna Ilepexnaccudukanms). 3aTreM BEKTOpPH3YHTE
pe3ynbTaT nepekiacCupuKaIuu.

Pezyniomam _ evinonnenuss  3a0anus:  TONTOTOBJICHHBIE JIAHHBIE NIl PACIpeieTeHUs
MOJIEIMPOBaHUs (POPMUPOBAHUS CTOKA.

Kpumepuu oyenku npaxmuueckux pabom:

«3auer» | BBICTABISETCS CTYACHTY, €CIIH MPU BHIMOIHEHUH TPAKTUUYECKON paboThI fomymieHa 1
HECYIIIeCTBEHHAs OIINOKa.

«3ader» | BBICTABISETCS CTYACHTY, €CIIH MPHU BHIMOTHEHUH MTPAKTUYECKON paboTHI JomymieHa 1
CYIIIECTBEHHAs OIMMOKA UM TIPH PEIISHUH JoNylIeHa | 3HaunTenpHas onmoka.

«3auer» BBICTABIIACTCS CTYJEHTY, €CIIM TIPH BBHITIOTHEHUH MPAKTUYECKOM pabOThI CTYJCHT HE
MTOJIHOCTHEO BBITTOJTHIJI 33/ IaHUE WJIH NP PEIICHUN JOIYIIEHBI 2 3HAYUTEIHHBIC
OLINOKH.

«3ager» BBICTABJISIETCS CTY/ACHTY, €CJIH MPU BBHITTOJTHEHUH MPAKTUIECKON pabOThI CTY/IEHT HE
MOJIHOCTBIO BBIMOJHUI 33JJaHUE WM IPU PELICHUH JOMYIIECHbI 3 3HAUUTENIbHbIE
OILIAOKH.

«He BBICTABJISIETCS CTY/ICHTY, €CIIU NPH BBHITIOJIHEHUH MPAKTHUECKOW pabOoThI CTYACHT He
3a4en MIOJIHOCTHIO BBINOJIHUJ 33JJaHUE U TIPU pellieHuu fonyuieHa 1 rpy6as ommoka.




5. YuedHo-MeToAHYecKOEe H HMH(OPMAIIMOHHOE o0ecTiedeHue TUCIIHIIIMHBI
5.1. IlepeyeHb OCHOBHOM W IONOJHUTEIbHON y4eOHOM JINTepaTyphbl, HeOOX0AMMOM 1151
OCBOCHMS JHCIHIIIMHBI

OcHoBHas JuTepartypa:

1. Teoundpopmannonnsie cuctemsl: yueOHoe nocodue/ JloBnos /I.A., Uepusix A.M. — M.:
Poccuiickas aKaJIeMus MpaBoOCYIus, 2012. — 191 C.
http://biblioclub.ru/index.php?page=book&id=140619

2. ®arxyTaIuHOBA, P.I11. [Ipumenenue ' C-texHonorui npu peleHumn
THAPOMETEOPOIOTHYECKUX 3a/ay: ydeOHo-metoauueckoe mocobue / P.II. darxyraunosa, K./I.
CunanteeB; bamkupckuii rocymapcTBeHHbId yHuBepcuteT. — Yda: PUL bamly, 2020. —
DOneKTpoHHass BepCcUsl TeYaTHOW nyOnukamuu. — JlocTynm BO3MOXEH uepe3 DIJIEKTPOHHYIO
oubIIMoTeKy baml'V. — <URL: https://elib.bashedu.ru/dl/local/Fatkhutdinova
Silantyev_Primenenie GIS-technologies pri resheny gidrometeorolog_ump_2020.pdf>.

JlonoJIHUTeILHAS JIUTEPATypAa!

3. I'eorpaduueckue nHPOpPMAIIMOHHBIE CUCTEMBI: MeToandeckue ykazanus / ®I'BOY BI1IO
«HmxkeropoJckuii rocylnapCTBEHHBIH apXUTEKTypHO-CTPOUTEIbHBIA yHUBepcuteT», Kadenpa
MHOCTpaHHBIX s3bIKOB ; cocT. H.I'. Hanexxnuna. - Huxuauit Hosropox : HHI'ACY, 2014. - 45 c.
http://biblioclub.ru/index.php?page=book&id=427431

4. T'eonH(pOpMaITMOHHBIE CHCTEMBI U JUCTAHIIMOHHOE 30HIMpPOBAHHE : yueOHOE mocodue /
K.B. lllommnua, P.A. Anemxo ; MunuctepctBo oOpa3oBanust u Hayku Poccuiickoit denepanuu,
@denepalibHOE  IOCYAApCTBEHHOE  AaBTOHOMHOE  00pa30BaTElbHOE  YUPEXKJACHHUE  BBICIIETO
npodeccuonanbHoro oobpaszoBanusi CeBepHbIil (ApKTHUECKHi) (enepalbHbIl YHHUBEPCUTET HM.
M.B. JlomoHocoBa. - ApxaHreinsck : HWJ] CA®Y, 2014. - 4. 1. - 76 vc.
http://biblioclub.ru/index.php?page=book&id=312310

5. Konomuea, .A. Undopmannonnsie TexHoioruu: yaeonoe nocobue / U.A. Konomesa,
O.A. XoxmoBa, A.B. [lenucos ; mox pea. M.A. KonorneBoi. - 2-e u3., nepepad. u mom. - Mocksa :
[MpocmexT, 2014. - 328 c. http://biblioclub.ru/index.php?page=book&id=251652

6. Tpudponoa, T.A. IloyBeHHO-IPOAYKIIMOHHBIM TOTEHIMA JIKOCHCTEM PEYHBIX
0acceifHOB Ha OCHOBE Ha3€MHBIX W JHUCTAaHIIMOHHBIX naHHBIX / T.A. Tpudonosa, H.B. Mumenko. -
Mockpa : H3pgarenscTBO I'EOC, 2013. - 271 C.
http://biblioclub.ru/index.php?page=book&id=469028

7. Jlebenes, C. B. IIpoctpanctBennoe I'MMC-monenupoBaHie re0’KOJIOTHYECKUX 0OBEKTOB
B ArcGIS : yuebnuk: / C. B. JlebeneB, E. M. HecrepoB ; Poccuiickuii rocymapcTBeHHBIH
neparornyeckuit ynueepcuter uM. A. WM. Tepuena. — Cankr-IlerepOypr : Poccuiickuit
rocy/lapcTBeHHbIN nenarornueckuid ynusepcurer um. AWM. I'epriena (PITIY), 2018. — 280 c. : un.,
tabn. URL: https://biblioclub.ru/index.php?page=book&id=577800

8. HloopsikoBa, B. A. OcuHoBbl ArcGIS: yueOHO-MeTonU4YecKoe MOCOOMe sl CTYACHTOB
Hanpasnenuit «['eorpadus», «'mapomereoponorus», «IKOJIOTUS U MPUPOAONOIL30BAHUEY,
«Kaprorpapuss u reomndbopmaruka»: / B. A. JloOpskoBa ; TroMeHCKHI TOCYIapCTBEHHBIN
YHUBEPCUTET. — 2-¢ u3d., nepepad. u gom. — Tromenb : TroMeHCKHUH rocyaapCTBEHHBIH
yauBepcutet, 2014. — 92 c. : mn. URL: https://biblioclub.ru/index.php?page=book&id=572092

5.2. [lepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu «AHTEepHeT» U
NMPOrpaMMHOI0 ol0ecredeHnsi, He0OXOAUMBIX /ISl 0CBOCHMS M CHUILIMHbI, BKJIIOYasi
npodgeccuoHaIbHbIC 0a3bl JAHHBIX M HH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

1. Dnexrtponnas 6ubnmuorednas cucrema «2b baml ¥y - https://elib.bashedu.ru//

2. DnexTpoHHas OMONMHMOTEeYHAs cUcTeMa u3/atelibeTBa «Jlanby - https://e.lanbook.com/

3. DnektpoHHas OuOnMHOTeYHass cucTeMa «YHHBEpPCHUTETCKass OuOIMoTeKka OHIAWH» -
https://biblioclub.ru/

4. Hayynas »snexkTpoHHas OubOnuorteka - elibrary.ru  (mocTym K SJ€KTPOHHBIM Hay4YHBIM
xypHanam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp


http://biblioclub.ru/index.php?page=book&id=140619
https://elib.bashedu.ru/dl/local/Fatkhutdinova_%20Silantyev_Primenenie%20GIS-technologies%20pri%20resheny%20gidrometeorolog_ump_2020.pdf
https://elib.bashedu.ru/dl/local/Fatkhutdinova_%20Silantyev_Primenenie%20GIS-technologies%20pri%20resheny%20gidrometeorolog_ump_2020.pdf
http://biblioclub.ru/index.php?page=book&id=427431
http://biblioclub.ru/index.php?page=book&id=312310
http://biblioclub.ru/index.php?page=book&id=251652
http://biblioclub.ru/index.php?page=book&id=469028
https://biblioclub.ru/index.php?page=book&id=577800
https://biblioclub.ru/index.php?page=book&id=572092

5. DnekrpoHHbIi Katajgor bubnuoreku baml'V - http://www.bashlib.ru/catalogi/
6. DnektpoHHas oubnnoreka quccepramuiit PI'b - http://diss.rsl.ru/
7. TocymapcTBeHHass myOJWuyHas HaydHO-TexHUYeckas OubOmmorexka Poccum. ba3za maHHBIX
MEKIYHAPOAHBIX HHACKCOB HayuHoro nutuposanus SCOPUS - http://www.gpntb.ru.

8. TocymapcTBeHHass mNyOJWYHAs HAy4YHO-TEXHHMUYEeCKas OuoOanoTeka Poccun. baza maHHBIX
MEKIYHAPOIHBIX HHACKCOB HayuHoro nutupoBanus Web of Science - http://www.gpntb.ru

IIporpamMmmHOe obeclneyeHue:

1. TUC MaplnfoProfessional 11.0 nns Windows (pycckas Bepcust) JJorosop Ne263 ot 7.12.2012 1.
2. T'C MaplnfoProfessional 12.0 (CIIIA) — nunien3uonnbiii goroop Ne 1147/2014 — Y/206 ot
18 centsa0ps 2014 rona (9 krouei)
3. TUC «Mul'eo» (Poccus) - mummensust Ne 0914-03 or 19 cenrsops 2014 roma mmst
00pa30BaTeNbHBIX OPraHU3aIlHi, KOJTHMYECTBO Pab0UYMX CTAHIIUNA — HE OTPAaHUYEHO.

4. TlpaBa Ha mporpammsbl st OBM 0OHOBiIEHHE ONEPAlIMOHHONW CHCTEMBI JJIsl MEePCOHAIBHOTO
kommbroTepa WindowsProfessional 8 RussianUpgradeOLPNLA cademicEdition. Jlorosop Nel104 ot
17.06.2013 r. JIunien3un 6eccpovHbIe.
5. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Nel04 ot 17.06.2013 r.

Jlunensuun 6eccpouHbIe.

6. Microsoft Office Standard 2013 Russian. JloroBop Nell4 ot 12.11.2014 r. JluneH3un

OeccpouHbIe.

7. ArcGIS 10.1 for Desktop Advanced (Arcinfo) LabPak. Jlorosop Ne263 or 07.12.2012 r.

JIunensuu 6eccpoyHble.

6.MarepuajibHO-TeXHHYecKasi 0a3a, Heo0OXoAUMAs /ISl OCYIIEeCTBICHUS
00pa3oBaTeILHOIO MPoIecca Mo JUCUMILIHHE

HaunmeHnoBaHue cnenuaJbHBIX*
MOMEIeHUH ¥ MoOMeleHUu i 115
CaMOCTOSITEJbLHOH padoThI

OCHAIEHHOCTD CHEeNUATbHBIX
NMOMELIeHUH U MOMeLeHu 15
CaMOCTOAITEJIbHOMH padoThI

IlepeyeHb JMIEH3UOHHOTO
NMPOrPaMMHOI0 o0ecneyeHms.
PexBu3uTHI
NMOATBEPKAAI0LIEr0 JOKYMEHTa

1. yueOHass ayauTopus 1Jis

NpoBeIeHUsl
J1a0OpPaTOPHBIX pabor:
ayJIuTOpUS Ne 7091
Jlaboparopus uT
(KOMITBIOTEPHBII KJIacc)

(TymMaHUTapHBIN KOPITYC).

2. yuyeOHas1 ayquTOpPUs NJIsl
NMpoBedeHUs] TPYNNOBBIX H
HHIUBHIYAJIbHBIX
KOHCYJIbTAUMM: ayIUTOPHS
Ne 7091 Jlab6oparopus UT
(KOMTIBIOTEPHBIH KJ1acc)
(ryMaHUTapHBIN KOPITYC).

3. yueOHas1 ayauTOpuUs AJsl
TeKyIlero KOHTPOJIS M
NMPOMEKYTOYHOM
arrecTaluu: ayautopus Ne
7091  JlaGopatopuss UT
(KOMIIBIOTEPHBIH KJIacc)
(TyMaHUTApHBII KOPITYC).

4, NMOMeEIeHus A
CaMOCTOSITE/IbHOI padoThI:
ayIuTOpus Ne 704/1

Aynutopus Ne 709U

Jladoparopust UT (koMnbroTepHbIH
KJI1acC)

YueOHas MeOelb, JIOCKa,

NEPCOHANbHBIE  KOMIBIOTEPHl B

kommuiekte Ne 1 iRUCorp 510 (13

IIT.).

Aynutopus Ne 704/1
YyeOnas MeO0eb, JI0CKa,
NepCOHAIbHbIE KOMITbIOTEPHI:
nporeccop Thermaltake Intel Core 2
Duo, wmonutop Acer ALI916W,
Window Vista, monurop 19" LG
L1919S BF Black (LCD<TFT, 8ms,
1280x1024, 250 xn/m, 1400:1,4:3 D-
Sub), mpouieccop InWin, Intel Core 2

Duo, wmonutop  Flatron 700,
nporeccop  «Kmamac»,  MoHHTOp
Samsung MJ17 ASKN /EDC,

nporeccop «Intel Inside Pentium 4»,
MBIIIb U KJIaBUATypa.

AOoHeMeHT Ne§ (YuTaNBHBIN 32J1)

VYyeOnass meOenb, KOMIIBIOTEPHI B
coope (cucTeMHBII 010K

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. Torosop
Nol04 ot 17.06.2013 .
Jlunien3un 6eccpoyHbIe.

2. Microsoft Office
Standard 2013 Russian.
Horosop Nell4 OT
12.11.2014 r. JluueHsuu
OeccpoyHbIe.

3. ArcGIS 10.1 for Desktop
Advanced (Arclinfo)
LabPak. JToroop Ne263 ot

07.12.2012 1. JluneHsun
OeccpoyvHbIe.

4. ic Mapinfo
Professional  11.0 s
Windows (pycckast Bepcus)
Horosop No263 oT
07.12.2012 r. Jluuensuu
OeccpoyvHbIe.




(TyMaHUTapHBI  KOPMYC);
abonemeHT Ne§ (YuTanbHBIN
3ai) (aym. 8151)
(ryMaHUTapHBIN KOPITYC).

5. noMeneHus bifi §:
XpaHeHus "
NPOPUIAKTHYECKOTO
00CJIy:KUBAHUSL  Y4eOHOTO
ooopynoBanusi: Ne 820U
(ryMaHUTapHBIN KOPITYC).

Powercool\Ryzen 3 2200G (3.5)\
8Gb\ A320M \HDD 1Tb\ DVD-
RW\M50W\ Win10 Pro\ Kua-paUSB\
MpisUSB\ LCDMownwutop 21,5"- 3
IIT.)

Homemenne Ne 8201
Yy4yeOHO-HarIIAHbIE rnmocoous,
MyJABTUMEIUIHBIA npoekTop BenQ
MX511 DLP XGA 2700 ANSI High
Contrast Ratio 3000, HoyTOyk Lenovo
Idea Pad B570 15.6 Intel Corei
32350M 4Gb, skpaH Ha mITaTHBE
Screen Media Apollo - 183x244cm




[Tpunoxenue Ne 1

®I'BOY BO «BAILIKMPCKHI IT'OCYJIAPCTBEHHbBIN YHUBEPCUTET»
OAKVIIBTETA HAVK O 3EMIJIE U TYPU3MA

COJEPXKAHUE PABOYEHN ITIPOT' PAMMBI

JTUCIIUITIIIUHBI «T'MC-TexH0JI0THHN B IPUPOI0OXPAHHOM NeATeTbHOCTH) Ha 3,4 ceMecTpe

3a04HON (HOpMBI OOyUCHHS

Bun padorsl O0BbeM TUCHUIIINHBI
OO01mast TpyA0€MKOCTh JTUCIUTIINHBI (3.€. / 9acOB) 4 3.e./144 4.
(13.e./33.)/(36u./1084.)
Y4eOHBIX YacOB HAa KOHTAKTHYIO pabOoTYy € MperoiaBaTeseM: 21,7 (8 /13,7)
JICKIHIA 8 (4/4)
MIPAKTUICCKUX/ CEMUHAPCKHUX -
1a00PaTOPHBIX 12 (418)
JOpyrux (CpynmnoBasi, MHAUBUAYATbHAsI KOHCYJIbTAIUS U HHBIE
BUJIbI YUCOHOU JESATSILHOCTH, IPEIyCMAaTPUBAIOIINE PAOOTy
oOyuaromuxcs ¢ npenojasarenem) (OKP) 1,7
W3 HUX, IPETYCMOTPCHHBIC HA BBITIOJIHEHUE KYPCOBOM pabOThI -
Y4eOHbIX 4acOB Ha CAMOCTOATEIbHYIO paboTy obyuaromuxcs (CP) 113,3 (28 /85,3)
W3 HUX, IPETYCMOTPCHHBIC HA BBITIOJIHEHUE KYPCOBOM pabOThI -
Y4eOHbIX YacOB Ha MOJATOTOBKY K
sK3aMeHy/3auery/anddepeHnnpoBaHHOMY 3a4eTy (KOHTPOJIb) 9

prvzeqaﬂue. B cxobrax YKAa3aHo pa3dereHue uacoe no cemecmpam (3MMH}Z}Z ceccus/nemnsis

ceccus).

®opma(bl) KOHTPOJIS:

9K3aMeH 4 cemecTp
3ayer - cemecTp
KypcoBas pabora - ceMmecTp

KOHTpOJIbHas paboTa 4  cemectp



Tema u COACPIKAHUC

dopma n3ydeHus MaTepraoB: JICKINH,
MPAaKTHYECKUE 3aHATHS, CEMUHAPCKUE
3aHATHS, JaOOpaTOpPHbIE PadOTHI,
caMoCTOsTeNbHAs paboTa M TPYAOEMKOCTh
(B gacax)

JIK I1P/CEM JIP CP

3amanus 10 CaMOCTOSATEILHOMU
paboTe CTyIeHTOB

®opMa TeKyILIero
KOHTPOJIS
yCIIEBAEMOCTH

[EEN

2

3 4 5 6

8

9

CoBpeMeHHBble  KOMNBIOTEpHBbIE  TeXHOJIOTHMH.  Buabl
CTAaTHCTHYECKHX  NakKeToB. Baenmenme.  3HaueHWe U
BO3MOXKHOCTH  TpuMeHeHHs OBM B mpHpoaooXpaHHON
JeSITeTHHOCTH. Ob6nmactu MIPUMEHCHUSI. CoBpeMeHHEIE
KOMITBIOTEPHBIE TEXHOJIOTHH JUISl PELICHUS HPHUPOJOOXPAHHBIX
3agad. Bumsl m  0030p pBIHKA CTAaTHCTHYECKHX ITAKETOB.
[MTocTpoenue rpaduka U HACTPOKKa OCHOBHBIX €0 KOMIIOHEHTOB.
[Tonb3oBarenbckue, OJOKOBbIE W OBICTPBIE CTAaTUCTUYECKHUE
rpaduku. CocraBHble Tpaduku. O030p OCHOBHBIX KaTeropuit
rpaguKoB.

Jlabopamopnas paboma Nel. [lTocmpoenue yugposou mooenu
penvepa Ha 0CHOBe BEKMOPHBIX OAHHBIX U ABMOMAMUIUPOBAHHOE
onpeodesieHue epanuy 8000cOHOPos

2 - 2 20

[MoxroroBka K 3ammMTe JJa0OPaTOPHBIX
pabor

Hanmcanyne KOHTPONBHOM paOOTHI

[ToaroroBka k 3K3aMeHy

JlaboparopHbie pabOTHI

Konrtponbnas pabora

OK3aMeH

Crarucrnyeckue MOAYJIM M 0CO0EHHOCTM MX PpadoThI.
OcHOBHbIE MOHATUS M MoOAEAM. MOIYJABHBIM  NPHUHLHUI
YCTPOWCTBA  MakeTa.  XapaKTePHCTHKAa W OCOOCHHOCTH
uHTEpdeiica OTIENBHBIX MOJTyJIeH: OCHOBHBIE
CTaTUCTHKW/TaOIIUIIHI, HemapaMeTpryecKast CTaTHUCTHKA,
«IIOJITOHKA» 3aKOHA pacHpeiesieHHs], MHOKECTBEHHAs! perpeccus,
HENMHEHHOEe OLIEHMBAHME, aHAIW3 BPEMEHHBIX pSAAOB H
MIPOTHO3MPOBAHNE, KIACTEPHBIN aHAN3, (aKTOPHBINA aHATIHU3.
OOMeH NaHHBIMH C APYIHMH HpuiIokeHusMH. Bydep obOmeHa.
TexHomnorus JUHAMUYECKOTO obmeHa JIaHHBIMH
(DDE).Cesi3piBanne u BHenapenue o0bekroB (OLE). Hmmopt
IaHHBIX ¢ ToMoIsio TexHosornu ODBS.

Jlabopamopnass paboma Ne 2. Onpedenenue zpanuy 30H
B03MOJICHO20 ~ 3AMONJIEHUS. NPU  NPOXONHCOCHUU NABOOKO8 U
nonoooull peoKoll NOBMOPAEMOCMU HA OCHOBe OemalbHOU
yugposoii modenu pervepa

[ToaroToBka K 3amuTe J1a00PaTOPHBIX
pabot

Hamnmcanne KOHTpOIBHOM pabOTHI

[ToaroroBka K 3K3aMeHy

JlaboparopHsie pabOTHI

Konrponbnas pabora

DK3aMeH

PacuidpeHHble  BO3MOMHOCTH  JJIEKTPOHHOH  TaOJIHIIbI
Microsoft Excel.O6nactu npuioxenunst OT B IpUpOI0OXpaHHOM
JesTeIbHOCTH. PaboTa ¢ HECKONBKMMH OKHAMH OJHOTO JIKCTA.
I'pynmoBoit pexum pabotel ¢ auctamu. Co3maHHe CTPYKTYphI

[loxroroBka K 3ammTe J1a00PaTOPHBIX
pabort

HanmucaHune KOHTPONBHON paboOTHI

JlaboparopHbie pabOThI

Konrponbnas pabora




tabmuupl.  CTpykrypa paboueil kuuru. VHauBHIyanbHbIE
HacTtpoiiku. O0paboTka JaHHBIX U pacueTsl. [loip3oBarenbckue
¢opmatel. Vcmonp3oBanne ctuiei. IBa pekuMa BBIYHCIICHHHA
¢yakunit B hopmynax. Tumsl ommbok B Gopmynax. bubmamorexa
¢yakouit pabodero smcrta. OwipTpel. MaTpudHBIe (OPMYIIEL.
I'padrdeckoe mpencraBieHHE NAaHHBIX C TOMOIIBIO JHATPAMM.
Tunsl guarpaMm.

Cucrema yrnpasnenust 6azamu manubx Microsoft Access.
Knaccudukanus 6a3 naHHbIX. AKTyaJbHOCTh BOIPOCOB cOopa M
XpaHeHHs THAPOMETEOPOJIOTHUECKUX NaHHBIX C IOMOIIbIO 0a3
naHHbIX. Teoperuueckne OCHOBBI 0a3 naHHBIX. [lnmanmpoBanue
6a3bl JaHHBIX. OCHOBBI PEISIIIMOHHOCTH. [IpHHIMITBL pa3paboTku
cTpykrypbl. Konnenmus oqno3naqnoctu. CpeacTBa yrnpasieHUs.
TaGmue!.

Jlabopamopnas paboma Ne3. BvlOenenue 30H 3amMOnieHus Ha
OCHO8€ OAHHBIX KOCMUYECKO20 MOHUMOPUH2A

[ToaroroBka K 3K3aMeHy

DK3aMeH

IMaker rpadguueckoro npeacTaBjieHust JAHHbIX.
Bo3moxHOCTH TakeTa sl MOCTPOEHHS penbeda, H30JIMHHH,
BeIYHCIIeHN 00beMoB. CrocoObl BBoma naHHbIX. CosnmaHue u
Momudukanus ceTKH. CrmocoObl  MOCTPOCHHUS  M30JIMHUM.
Co3gaHuii W TOCTpOEHHE KapThl. MeToasl ONTHMAlbHOM
uHTepnoysinuy. I1paBuna nocTpoeHus U30JIUHUN.

Jlabopamopnas paboma Ne4. Ipumenenue I UC-mexnonocuil 0ist
B0CCANOBTIEHUSL NOJIEll 2UOPOMEMEOPOTIOSULECKUX BENUNUH

20

[ToaroToBKa K 3aIuTe J1abopaTOPHBIX
pabot

Hammcanne KOHTPOIBHOM pabOTHI

[ToaroroBka k 3K3aMeHy

JlaboparopHsie pabOTHI

KonTponbnas pabora

DK3aMeH

TIeocTaTHuecknii aHaau3 HaHHBIX. OCHOBBI T'€OCTATHYECKOTO
aHanmu3a.  3HakoMcTBO ¢ Momynem  Geostatical Analyst
(reocratmueckuii ananu3) ArcGis 9.x. MHccienoBaTenbckuit
aHalu3 TPOCTPAHCTBEHHBIX JIAHHBIX, CTPYKTYPHBIH aHaIu3
(BBIUMCIICHHE W MOJICIIMPOBAHHE CBOMCTB  MOBEPXHOCTH),
UHTEPIOJISIHUS TOBEPXHOCTH U OL[CHKA PE3yJIbTaTOB.

Jlabopamopnas  paboma Ne5. Iloocomoska Oanmvix — OJis
PACHPEOENeHH020 — MOOeIUPOBAHUs — (POPMUPOBAHU  CHOKA
(cxemamusayusi 00ocbopa)

33,3

[ToaroToBka Kk 3amuTe J1aOOPaTOPHBIX
pabot

Hanmcanne KOHTPONBHON PabOTHI

HO,Z[FOTOBKa K OK3aMCHY

JlaGoparopHbie paboTHI

Konrponbhas pabora

OK3aMeH

Bcero yacos:

12

113,3







