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CHuCOK T0KYMEHTOB H MaTepPHAJIOB
[lepeveHb TUTAHUPYEMBIX pE3yAbTATOB OOYUYEHHS 1O IWCHIUIUIMHE, COOTHECEHHBIX C
YCTAHOBJICHHBIMM B 00pa3oBaTeJIbHOM MpOrpaMMe HMHIUKATOPAMU  JIOCTHXKCHUS
KOMIIETEHIINH
Ienb 1 MEeCTO JUCHHUIUIMHBI B CTPYKTYpPE 00pa30BaTeIbHON POTPaMMBI
Conepxanue paboueil mnporpamMmbl (0OBEM IUCIMILIMHBI, TUIBI M BHIBl y4eOHBIX
3aHSITHIA, y4eOHO-METONYECKOe 00ECIICUeHNE CaMOCTOSITEIILHON padOThl 00YJaFOIIUXCS)
@DOH/1 OIICHOYHBIX CPEJICTB 10 AUCIUILTHHE
4.1. TlepevyeHb KOMIIETEHIIMA U WHIMKATOPOB JIOCTHM)KCHUS KOMIIETCHIIMH C YKa3aHHEM
COOTHECEHHBIX C HUMH 3alVIAHUPOBAHHBIX PE3yJIbTATOB OOYUCHHS IO JAMCIHUILINHE.
Onucanue KpUTEPUEB M IIKAJI OLICHUBAHHS PE3Y/IHTATOB OOYUEHHUS 110 TUCITUILIHHE.
4.2. TumoBble KOHTPOJIbHBIC 3aJaHUsl WM WHBIC MaTepHalibl, HEOOXOIMMBIC IS
OILICHUBAHMSI PE3yJIbTaTOB O0YUYEHHS 110 JUCIUILUINHE, COOTHECEHHBIX C YCTAHOBJICHHBIMH B
00pa3zoBaTeNbHON MpOTrpaMMe WHAMKATOPAMM JTOCTIKECHUS KOMITeTeHIUH. MeToaudecKue
MaTepHalbl, ONPEACISIONINE MPOIEAYPhl OLUCHUBAHHUS PE3YJbTAaTOB OOYYEHUS 10
JUCIUATUTHHE.
Y4eOHO-MeToInYecKoe U HH(POPMAIIMOHHOE 00ECTICUeHUE TUCIIUILTHHBI

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

5.2. Tlepeuens pecypcoB WHGOPMAIIMOHHO-TEICKOMMYHUKAIMOHHOM ceTh «HTepHeT» U
IPOTPAMMHOTO OOECTIeYeHHs, HEOOXOIMMBIX JUIsi OCBOCHHS JAWUCIUILIAHBI, BKIIOYAs
npodeccuoHaIbHble 0a3bl JAHHBIX U HH()OPMAIIMOHHBIE CITPABOYHBIC CUCTEMBI
MarepuanbHo-TeXHUYECKas 0a3a, HEOOXOoAUMast ISl OCYIIECTBIEHUs 00pPa30BaTEIBLHOTO
nporiecca 1o JUCIHUILTHHE

[Tpunosxxenue Ne 1. Conepskanue paboyeil mporpaMmbl AUCHUTIITUHBI
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1. IlepeyeHb NJaHUPYEeMBbIX Pe3y/IbTATOB 00y4eHHUSI 10 AUCHMILIMHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMH B 00pa30BaTe/1bHOM NPOrpaMMe HHAUKATOPAMH 10CTHKEHHS

KOMIIeTeHIIN I

ITo nToram ocBOCHUS JUCHUITIIMHBI 06yqafom1/11710;1 JOJIDKCH OOCTHUYb CICAYIOIIUX PE3YIbTAaTOB

o0yueHusI:
Kareropus
(rpynma) § dopmupyemast Koa u HaumeHOBaHMe Pesy.ILTATE 00y IeHHs
KOMITeTeHI[H i KoMIeTeHIus (¢ HHIMKATOPA T0CTHKEHHS 110 HCIHILTHHe
(Mpu HAIMYUH yYKa3aHUeM KO0/a) KOMIIeTeHIIN U
OIIK)
Ipumenenue OIIK -4 HOIIK 4.1 Ocywecmensem pewienue | 3namov:
ungopmayuonno — | Cnocoben pewams uccre008amenbCKux U NPUKIAOHbIX Kakue 8uobl aHAIU3A
KOMMYHUKAYUOHHBIX | UCCIe008amenbCKue u 3a0au 8 npogheccuoHanbHOI 2UOPOMEMEOPONTOSUYECKUX
mexHon02ul npukiaousle 3a0aqu OesmenbHOCmU. OAHHBIX MOIHCHO
npogeccuonanbroul sbinoHums Ha IBM;
OessmenbHOCmU U KaKuMu npoepammamis uim
co30asamy npocpammHo-
mexHono2uyecKue UHCIMPYMEHMATbHLIMU
HaykoemKue npooyKmul ¢ KOMNIeKCamil
UCNOB308aHUEM yenecoobpasHo
uHghopmayuonHo- 80CNOL306aMbCA OA
KOMMYHUKAYUOHHBIX peuieHus Mo un UHO
MexXHOI02UL 3a0auu.
HOIIK 4.2 Hcnonvsyem Ymems:

MEXHONI02UYeCKUe HAYKOeMKUE
nPOOYKMbL U UHPOPMAYUOHHO-
KOMMYHUKAYUOHHbIE MEXHOIOUU 8
npou3e00cmeeHHol cghepe.

OpUEHMUPOBAMbCSL 8
NPUKIAOHBIX NAKEMAX
npoepamm, 6a3ax OaHHbIX U
pabomams ¢ HUMU Ha
VpOgHe NPOOBUHYIMO20
noavzoeamens;
UCRONB3068ANMb
coBpemMeHHble MemoObl
obpabomku u
unmepnpemayuu
2UOPOMEMEOPONOSULECKO
uHgopmayuu npu
NPO6EOEHUU HAYYHBIX U
NPOU3800CMEEHHBIX
uccie008aHul.

HOIIK 4.3 Obecneuusaem
onmuUMarbHoe PYHKYUOHUPOBAHUE
00beKmos
2UOPOMEMEOPONOUECKO2O,
UOPOXUMUYECKO20 U IKOOSUHECKO20
MOHUMOPUHSA 6 YETAX
aghgexmusrHo2o ucnonvb3osanus
B0OHBIX 0OBEKMO8E,
6000X03AUCIMEEHHBIX
(pbIOOXO3ACMEEHHBIX) CUCTEM C
VUEmOoM IKOI020 — IKOHOMUYECKUX
Kpumepues.

Braoemy:

Hagvikamu pabomol 8
paznuunvix I UC-npodyxkma,
HABbIKAMU NPUMEHEHUS]
COBPEMEHHBIX
KOMNBIOMEPHBIX MEXHONOULL
npu anamze
2UOPOMEMEOPONOSULECKOTL
unghopmayuu.

2. IleJb M MeCTO TUCUHMILIUHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMblI

Huctunimuna «I UC-mexnonozuu 6 2udpomemeopono2uuy OTHOCUTCS K 00s13aTEILHOM YacTH.
Jucnunnuna u3yyaetcst Ha 1 xkypce Bo 2 cemectpe.
[enn m3ydeHUs: AUCIUTUIHHBL: SIBIsETCS (hOpMUPOBaHHE HHPOPMAIIMOHHO-TEXHOIOTHYECKON
KOMIIETEHTHOCTH MAaruCTPaHTOB, aJ€KBATHOW COBPEMEHHOMY YPOBHIO DPa3BUTHS MNPHUKIAJTHOTO

MPOTPaMMHOTO  00€CTIeUeHNS;

o0ecrieueHrne TEOPEeTUYECKOW M MPaKTHYECKOW IMOATOTOBKH

CTYACHTOB B HCIIOJIb30BAHUU COBPCEMCHHLIX ITaKCTOB 06pa6OTKI/I JaHHBIX HpHU PCHICHHUU 3a4av




THAPOMETEOPOTIOTHYECKOTO Mpoduisi, Kak B y4eOHOM IMpoIlecce, TaKk M B CBOCH JalIbHEHIICH

npodecCHOHATEHOM e TEILHOCTH.

3. Cosep:xanue padoyeii mporpaMmsl (00beM TMCHUILUIMHBI, TUIIBI H BU/AbI Y4eOHBIX 3aHATHI,

Y4eOHO-MeToauYecKoe odecnevyeHne caMoCTOSITeIbHOM PadoThI 00y4al0IIUXCs)

Coneprkanne paboueli mporpaMmel npeactapiieHo B [Tpunoxenun Ne 1.

4. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCIUIINHE

4.1. HepequL KOMIIeTeHIIHIi 1 HHAUKATOPOB JOCTUKCHUSA KOMIIeTEHIIHI ¢ YKazaHueEM
COOTHECCHHBIX ¢ HUMH 3aIlJTAHUPOBAHHLIX PE3yjJdbTaTOB oﬁyqemm mo ATMCIUMIIJIMHE.
Onucanue KPUTEPUEB U LIKAJI OHCHUBaHUA PE3yJabTaTOB oﬁyqem/m o JTMCHUIIJIMHE.

Kon u ¢opmymnuposka xomnereHuuu: OITK-4 - Cnocoben pewams ucciedosamenbcKue u
NPUKIaoHvle 3a0a4u  NPOpecCUOHANbHOU  OessMeNbHOCIU U

co30a6amb

HAYKoeMKUue npOC)yKI’I’Ibl C UCnoJjib306aruem MquOpMaL;MOHHO'KOMM)/HMKaL;MOHHblx MexHoN02Ull

KOI{ U HAMMCHOBaHHUE

HHIMKATOpa Pe3yabTarhl 00yueHust Kpurtepuu oneHMBaHUS pe3yNbTaTOB O0OYICHHUS
JOCTHKEHHUSI 10 JUCHUILIMHE
KOMIIETEHI[HH «He 3aureno» «3auTeHoO»
HOIIK 4.1 Bnamo:
Ocywecmensem KakKue uobl aHAIU3d
pewenue 2UOPOMEMEOPONO2ULEeCKU
UCCIe008AMENbCKUX U X OQHHBIX MOJNCHO Orcyrersue sHanuii MUTH CdpopMupoBanHBIe

NPUKTAOHBIX 3a0aY 8

éblnoaHums Ha IBM;

Hemnonnwie 3nanusa 00

CHCTEMATUYECKHE 3HAHUA 00

npogheccuonanvbholl Kakumu npocpamMmamu
DM HOCTIL o npoepamo- OCHOBHBIX TIOHSTHSIX, OCHOBHBIX MOHSATHSIX,
UHCMPYMEHMATbHLIMU fiporeccax, fipomeceax,
COMIICRCAMIL 3aKOHOMEPHOCTAX 3aKOHOMEPHOCTSIX
JUCIUTLUTHHBI JUCTIATUTAHBI
yenecoobpasHo
80CHONBL30BAMBCA ons
peutenus mou umu UHOU
3a0auu.
HOIIK 4.2 Hcnonvzyem | Ymemu:
mexHoi02uecKue OPUEHMUPOBAMBCS 8
HayKoeMKue npooyKkmsl | NPUKIAOHbIX NAKEeMax
U uHgopmayuoHHo- npozpamm, 6a3ax OaHHbIX
KOMMYHUKAYUOHHDBIE u pabomams ¢ HUMU HA
MexHoN02UU 6 YPOoBHe NPOOBUHYMO20 OrcytcrBue 3nanuit UJIN CdopmupoBaHHbIe
npou3600CmMEeHHOl noavzoeamens; Henomnusle 3HaHuA 006 CHCTeMaTH4YeCKUe 3HaHUs 00
cepe. UCNONb308aMb OCHOBHBIX TIOHSTHSIX, OCHOBHBIX TIOHSATHSIX,
coepemennvie  Memoobi nporieccax, mporieccax,
obpabomxu u 3aKOHOMEPHOCTSX 3aKOHOMEPHOCTSIX
uHmMepnpemayuu JVICTIATUTAHBI JUCTIATUTHHBI
2UOPOMEmMeopoI0SULecKO
i uHgopmayuu  npu
npogedeHUl HAYYHbIX U
npOU3800CMEEHHBIX
uccie008aHull.
HOIIK 4.3 Braodemw:
Obecneuusaem HasbiKAMU pabomaol &
onmumanvHoe paznuunvix TUC- OtcyrctBue 3Harmni NJIN CdhopmupoBaHHbIE
@yHuxyuonuposanue npooykma, Henonueie 3Hanus 06 cHCTeMaTHYeCKUe 3HaHHs 00
00vbexmos HABbIKAMU npumeHeHUsl OCHOBHBIX TIOHSTHSIX, OCHOBHBIX MOHSATHSIX,
2UOPOMEMeopoIocUdecK | COBPEMEHHbIX mporeccax, mporieccax,
020, 2UOPOXUMUUECKO20 | KOMNbIOTNEPHBIX 3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTSIX
U 9KOJL02UYECKO20 MEXHONO2Ul NpU  AHAIU3e JUCTIUTUTAHBI JUCTIATUTHHBI

MOHUMOPUHEA 6 YETAX
aghgpexmusrozo

2UOPOMEMEOPONOSULECKOTL
ungopmayuu.

mexHoJsiocuvyecKue




Koa u HamMeHoBaHHe
HHAMKATOpPA
JOCTHKEHHs

KOMIETEeHINHN

PesynbTarel 00yueHust
10 TUCHHUILIMHE

Kpurepun onieHnBaHus pe3yaIbTaToB 00ydeHUS

«He 3auTeHO»

«3a4TeHO»

UCNONB30BAHUS B0OHBIX
00veKmos,
8000X03AUCMEEHHBIX
(pv100XO03ATICMEEHHbIX)
cucmem ¢ yuemom
9K01020 —
9IKOHOMUYECKUX
Kpumepues.

4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS] UM HHbIe MATEPHAJIbI, HEO0OX0AMMBbIE /ISl OLleHUBAHUS
pe3yJabTaTOB 00y4eHHs MO IMCUHUILIUHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B
00pa3oBaTe/IbHON NMporpaMMe HHIMKATOPAMHU JTOCTHKEHHsI KoMneTeHuii. MeToanyeckue
MaTepHuaJibl, ONpeesolue NpoueIypbl OeHUBAHNUS Pe3yJbTATOB 00y4eHHs MO

JUCIHUILIHHE.

KOI[ H HAUMECHOBAaHHE
HHAUKATOpA TOCTUKCHUSA
KOMIICTCHIIUH

Pe3yabTaThl 00yueHus mo
AUCHHUIIMHE

OueHo4vHbIE CpeCcTBA

HOIIK 4.1 Ocywecmensem
peuierue uccie008amenbCeKux u
NPUKTAOHBIX 3a0aY 8

Buamo:
Kakue 6uobl aHAIU3A
2UOPOMEMeopOI0cULeCKUX OAHHBIX MONCHO

Jlabopamopuvie pabomoi
Hmoeosoe mecmuposanue
3auem

npogheccuonanvbholl ebinoanums Ha IBM;
oesmenbHOCmuU. KAKUMU  NPOSPAMMAMY  UTU  TPOSPAMMHO-
UHCIPYMEHMAbHBIMU KOMRIeKcamu
yenecoobpasno  BOCNOAL306AMbCA  OJis
peutenus mou i UHoU 3a0ayu.
HOIIK 4.2 Hcnonvzyem | Ymemu: Jlabopamopnuie pabomoi

mexHoao2uecKue HAayKkoemxue
NPOOYKMbL U UHPOPMAYUOHHO-
KOMMYHUKAYUOHHbLE
mexHon02UlL 8
npouszeo00cmeenHol cghepe.

OPUEHMUPOBAMBCA 8 NPUKTAOHBIX NAKEMAX
npozpamm, 6azax OaHHsIX U pabomams ¢
HUMU HA YPOBHE NPOOBUHYMOSO
nonv3o6ameins,

UCNONL308AMb  COBPEMEHHble — Memoobl
obpabomxku u uHmepnpemayuu
2UOPOMEMEOPONOSUNECKOU  UHDOpMayuU
npu npogeoeHu HAYUHBIX u
NnpoU3800CMBEHHBIX UCCIE008AHUL.

Hmoeosoe mecmuposanue
Bauem

HOIIK 4.3 Obecneyusaem
onmumanbHoe
dynxyuonuposanue 06veKmos
2UOPOMEMEOPONOSULECKO2O,
2UOPOXUMULECKO20 U
IKONO2UUECKO20 MOHUMOPUH2A
8 Yesix QhPexmugHoco
UCNONL30BAHUSL BOOHBIX
00beKmos,
6000X035UCMEEHHBIX
(Pb160X0351ICMBEHIbIX) CUCEM
C YHemoMm 9K0N020 —
IKOHOMUUECKUX KDUMEPUES.

Braoemy:

Hagvikamu pabomsi 6 paznuunvix I UC-
npooykma,

HagbIKaMU npumMeHenust COBPEMEHHbIX
KOMNBIOMEPHBIX MEXHONO2UL NpU  AHAIU3E
2UOPOMEMEOPONO2ULECKOU UHDOPMAYUL.

Jlabopamopnvie pabomul
Hmoeosoe mecmuposanue
3auem




3AYET

JIonyCKOM K 3a4eTy SIBJISICTCS BBIMOJIHEHHUE BCEX JTa00OPaTOPHBIX padoT.
Bcero 5 maboparopabix padoT.

3aueT MpoBOIUTCS B BUJEC TECTUPOBAHUS B CUCTEME TUCTAHIIMOHHOTO 00y4yeHwus baml'y.
KomnuectBo TecToB — 20 mITYK.

IIpuMepHbIii IepeyeHb BONPOCOB K 3a4ETy

1. CoBpeMeHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUU. BUIBI CTATUCTUYECKHUX MTAKETOB.

2. 3HayeHWe W BO3MOXHOCTH TnpumeHeHus OBM B ruapomereoponoruu. OOnactu
IIPUMEHEHHUS.

3. CoBpeMeHHBIE KOMIBIOTEPHBIE TEXHOJIOTUH Ui PEIICHUS THIAPOMETEOPOIOTUYECKUX
3aja4. Bunel 1 0630p pbIHKa CTATUCTUYECKUX [1AKETOB.

4. Tloctpoenue rpaduka W HACTPOWKAa OCHOBHBIX €ro KOMIIOHEHTOB. llomb3oBaTenbckue,
0ylokoBbIe W ObIcTphie cTatucTuueckue rpaduku. CoctaBHbie Tpaduru. OO030p OCHOBHBIX
KaTeropuii rpaguKoB.

5. [loctpoenne 1udpoBoil Mojenu peabeda Ha OCHOBE BEKTOPHBIX [JaHHBIX U
aBTOMATHU3HPOBAHHOE OIpEEIICHUE IPaHUL] BOJOCOOPOB

6. Craructudeckue MOJYIM U OCOOCHHOCTH MX Pa0bOThl. OCHOBHBIE MOHATUS M MOJEIH.
MoaynpHBIM NPUHIMI YCTPOUCTBA MAKETa.

7. XapakTepucTuka M OCOOEHHOCTHM uHTepdeiica OTAeIbHBIX MOAYJIEH: OCHOBHBIE
CTaTUCTHKH/TA0JIMIBI, HENapaMeTPHUecKasi CTaTHCTUKA, «IIOATOHKa» 3aKOHA paclpeneeHus,
MHOXKECTBEHHAsl perpeccus, HeJIMHEHHOe OLEHUBaHMWE, AaHaJU3 BPEMEHHBIX pAIOB U
MIPOTHO3UPOBAHKE, KIACTEPHBIN aHATN3, (AKTOPHBIA aHATU3.

8. OOMeH [aHHBIMH C JApyruMu npuioxkeHusmu. bydep oOmena. Texuomorus
nuHamuyeckoro ooMena nanHeiMu (DDE).CesizpiBanne u BHenpenue o0bekToB (OLE). Mmmopt
IAHHBIX ¢ ToMouIbio TexHoiaoruu ODBS.

9. OmnpenerneHre TPaHWUIl 30H BO3MOXKHOTO 3aTOIUICHHUS TPH TMPOXOXKICHUH ITaBOJKOB M
IIOJIOBOAMM pENKOMl MOBTOPSIEMOCTH Ha OCHOBE JAeTalbHOM uMdpoBoil Mozenu penbeda (Ha
npumepe c. ¥Ycrb-Kumepts Ilepmckoro kpas)

10. PacmupeHHble BO3MOXKHOCTH 3J€KTpOHHOM Tabmuubl MicrosoftExcel. Ob6nactu
npunoxenuss DT B ruapomereoponornn. Pabota ¢ HECKOJPKMMH OKHAaMH OJHOTO JIUCTA.
I'pynnoBoit pexum pabotsl ¢ jauctamu. Co3manue CTpyKTypbl Tabmuipl. CTpykTypa paboueit
KHUrY. VHnuBuayanbHble HacTpoilku. OOpaboTka gaHHbIX U pacueThl. [lonmb3oBarenbckue
¢dbopmartsl. Micnions3oBaHue cTuUiei.

11. /IBa pexuma BbluuciaeHuidl ¢yHkuuii B Qopmynax. Tumbl ommbOok B (opmynax.
bubnuoreka ¢pynkunit paboyero nucra. @uibTpbl. MaTpuuHblie GOpMYIIbI.

12. I'paduueckoe mpencTaBieHUE TaHHBIX C TIOMOIIBIO JIUArpaMM. THIBI JTHATPaMM.
Cwmemannble nuarpammbl. CpezactBa ¢opmupoBaHus. 3ampochl k 0a3zam naHHbIX u3  Excel.
Ocnonble nonsTus. OnpeneneHue 3amnpoca. Padota ¢ 3anucamu.

13. Buemnuit Bua tabmuipl 3anpoca. CoptupoBka. Kpurepuii orbopa. Beruncisiemble nosis
1 BeIpaxkeHus. O6paboTKa 1aHHBIX.

14. OOMeH naHHBIMU C JAPYTUMH NpuiiokeHusMH. OOMeH yepe3 Oydep. AuHamuueckuit
oOMeH. CBs3b U BHeIpeHHE 00beKTOB. OOMEH ImyTeM 3aMeHbl (OpMaToB.

15. Cucrema ynpapnenus: 6azamu qanasix Microsoft Access. Knaccudukanus 6a3 1aHHBIX.
AXTyaJbHOCTH BONPOCOB cOOpa W XpaHEHHs THAPOMETEOPOJIOTHUECKIX TAHHBIX C TIOMOIIBI0 0a3
JAHHBIX.

16. Teopermueckne OCHOBBI 0a3 maHHBIX. [lmanupoBanme 0a3bl gaHHBIX. OCHOBBI
PENSAIUOHHOCTH.

17. Npunmunsl  pa3pabotku  cTpykTypel. Konnenuust oaHozHauHoctu. Cpezactsa
ynpasienus. Tabauupl. OTHoenus. Co3laHle OTHOIEHHH MEXTy TaOIuIaMu.

18. Tumbr MexTaOmuuHbIX cBszeid. [Ipwembr paboTbl ¢ Tabmumamu. 3ampockl. Beibop
JaHHBIX M3 TAaONHI[ ¢ MOMOUIbIO 3ampocoB. biank 3ampoca. ITocTpoeHHe MPOCTBIX M CIOXKHBIX




«a/mm» 3anpocoB. OOMEH JaHHBIMH C APYTUMHU TNpuiaokeHusMu. [lpoGiema 3amuTel 0asbl
JTAHHBIX.

19. Beolgenenue 30H 3aTOIJICHUS] HA OCHOBE JAHHBIX KOCMUYECKOTO MOHUTOPHHTA

20. TTakert rpaduueckoro mpeacTaBlICHUs JAHHBIX.

21. Bo3MOXXHOCTH TakKeTa sl MOCTpOeHHs penibeda, M30JIMHUMN, BBIYHCICHUS OOBEMOB.
Crnioco6b1 BBOoia nanHbIX. Co3nanue W Momudukanus ceTkd. CrnocoObl MOCTPOSHHUS H30JIMHUM.
Coznanuii U mocTpoeHue KapThl. MeToabl ONTUMalbHON uHTepnossiiuu. [lpaBuna moctpoeHus
W30JIMHUM.

22. ITpumenenue ['MIC-TexHONIOTHI )11 BOCCTAHOBJICHUS IMOJICH THAPOMETEOPOTIOTHICCKUX
BEJIMYUH

23. T'eocratnueckuii aHanu3 AaHHBIX. OCHOBBI I€OCTATHMYECKOTO aHalW3a. 3HAKOMCTBO C
moxayiem GeostaticalAnalyst (reocrarnueckuii ananus) ArcGis 9.x. MccnenoBaTenbCkuil aHamu3
MIPOCTPAHCTBEHHBIX JIaHHBIX, CTPYKTYPHBIM aHaW3 (BBIYMCICHUE W MOJACIUPOBAHHUE CBONCTB
MOBEPXHOCTH ), UHTEPIOJISIMS TOBEPXHOCTH U OLIEHKA Pe3yJIbTaTOB.

24. \Web-TexHOJIOTMU: HaBWTalysl [0 TUIEPCChUIKAM. XapaKTepUCTHKA IMPOTOKOJA
nepenauu runieprekcta HTTP. S3bik pasmerku runeprekctoB HTML.

25. TloaroToBka MaHHBIX JIs PACHPEICICHHOTO MOJCTUPOBaHUS (OPMHUPOBAHUS CTOKA
(cxemarm3anus Bojgocoopa)

IIpumep TecTOB /151 MPOBEICHHUSA 3a4eTa
B xakux 'MC mudpoBoe npeacraBieHue MPOCTPAHCTBEHHBIX 00BEKTOB OCYIIECTBISIETCS B
BUJIe HA0Opa KOOPAMHATHBIX YUCen?
A) I'IC Ha ocHOBe BEKTOPHOM MO/IeJIU JaAHHBIX
b) 'NC Ha ocHOBe pacTpoBOW MOJIEIH TAHHBIX
B) UnTerpupoBannsie [ 1C
I') [Tomumacmrabusie ['IC

Kpumepuu OUECHKU 3auema.:

«3auer» | BeICTaBiIsETCS CTYACHTY Ipu 60% MpaBUIIbHBIX OTBETOB B TECTUPOBAHUU

«He BBICTABJIACTCA CTYACHTY IIPU MCHEC 60% IIpaBUJIbHBIX OTBETOB B TCCTUPOBAHUU
3adger»

INPAKTUYECKHUE (IABOPATOPHBIE) PABOTbBI

JlabopaTopnass paGora Nel. Iloctpoenme nmpposoii mMogeau penbedpa HA OCHOBE
BEKTOPHBIX JTAHHBIX H ABTOMATH3HPOBAHHOE ONpe/iesieHUe IPAHMI] BOOCOOPOB

Llenv 3adanus: WMCTIONB30BaTh COBPEMEHHBIE KOMITBIOTEPHbBIE TEXHOJOTHH JUIS PELICHMS
3a7a9 MpOQeCCHOHATBHON NIESTENTFHOCTH W B HOBBIX OOJNACTSX 3HAHWH, BBITIOJIHITH MOCTPOCHHE
1 poBoii MojieNn penbeda Ha OCHOBE BEKTOPHBIX JAHHBIX.

Llopsdok evinonnenus sadanus.:

Heo6xonuMo 1o MMeronMMces BEKTOPHBIM UCXOAHBIM JTAaHHBIM O penbede U ruaporpaduu
MOCTPOUTHh MU(PPOBYIO MOJIENb peibeda W BBHIMOIHUTH aBTOMATH3UPOBAHHOE BBIIEIICHUE TPAHUI]
BO/10COOpHBIX OacceliHoB: p. Bumepa — nmoct Bas, p. Yic — noct Ycrb-Yie, p. Bumepa — nocr.
Murtpaxkosa, p. bepesoBas — noct bynasIpss.

WcxonHble qaHHBIC IS BBIMOJIHEHUsT pa0boThl HaxoaTes B manke C:\Tasks\HydroAnalysis.
[TpocMmoTpuTe MCXOAHBIC MEHIT-(Dalinbl U WX aTPUOYTHBHBIC TAOJHIBI, MCIIONB3YS TPUIOKCHUE
ArcCatalog. OOpartuTe BHUMaHHE Ha TO, YTO MCXOJHBIE TOIMOTpaUUecKHe CIOM COAepKaT
npecTaBiIeHne ruaporpaduu B BUAC KakK JIMHEHHBIX, TaK M MOJUTOHAJIBHBIX O00BEKTOB. J[aHHBIC
IpeJCTaBlIeHbl Ha BClO Tepputoputo Ilepmckoro kpas. s CHMKEHUS 3aTpaT BpeMEHH Ha
MOCJIENYIONYI0 HMX O00pabOTKy HEOOXOJAMMO BBIICTUTH O00JacTh aHalu3a (CeBEpPO-BOCTOK
ITepMmckoro kpasi, TEppUTOPHsL, OTHOCSIIAsCS K Oacceiiny p. Bumepa). JlanHas o6acTh BblAeTIeHA B
miein-gaiine mask.shp.




3anyctute npwioxeHue ArcMap u 1006aBbTe€ B HOBBIM MPOEKT BCE MCXOJHBIC JAHHBIE W3
nanku C:\Tasks\HydroAnalysis. Mcnonb3ys wHCTpymMeHT Bsipe3anue (rpynmna WHCTPYMEHTOB
Ananus, noarpynmna M3Biedenue), mociae10BaTeNIbHO BHIPEKbTE (PparMeHThl UCXOAHBIX JaHHBIX Ha
o0nacTh WHTEpeca (TpaHMIlBl KOTOPOW TpescTaBiieHbl B (aiine mask.shp), coxpansisi Beipe3aHHbBIE
(dbparMeHTBl UCXOHBIX JIAHHBIX B HOBYIO mnamnky. CoxpaHuTe JOKyMeHT ArcMap B cBoel paboueit
nanke ¢ Ha3Banuem HydroAnalysis.mxd. Ilo okoOHYaHWM BBIpE3aHUS yIAIWTE M3 MPOEKTa
MCXOJHBIE JaHHBIE HA BCIO TeppuToputo [lepMckoro kpas u ocTaBbTe TOJIBKO BBIPE3aHHBIE CIIOU.

B cioe monmuroHanbHBIX BOAHBIX O0OBEKTOB CYIIECTBYIOT OOBEKTHI Pa3HBIX THIIOB — PEKH U
o3epa. i moctpoenus uudpoBoit Moaenu penbeda HEOOXOAUMO BBIACIUTH B OTICNIBHBIN CIOU
o3epa. YToObl cO31aTh €ro, OTKPOWTE aTpUOYTHUBHYIO TaOJUIly CJIOSI MOJUTOHAIBHBIX BOJTHBIX
00bekToB. Mcnonb3ys MeHto Omuuu — BeIOpaTh MO atpuOyTy, BbIOEpUTE BCE OOBEKTHI THIIOB
«O3epa moctosiHHBIe», «O3epa mepecwixarouie» u «BogoxpaHuiumia» M co3laliTe Ha OCHOBE
BBIOOPKH HOBBI BEKTOPHBIN ci10il «O3epar.

Jlis  aBTOMaTU3MPOBAHHOTO BBIJCNICHUS TPAHUIl PEYHbIX OacceilHOB IMepBOHAYAILHO
HE00XO0AMMO CO3/aTh THIPOIOTUYECKH KOPPEKTHYIO HU(POBYIO MOJENb penbeda. B mporpammuom
nakere ArcGis JUIs 3TOT0 UCIONb3yeTcss HHCTPYMEeHT «Tomo B pacTp», MO3BOJISIIONIMIA TPUHUMATH
BO BHUMaHHUE 0OBEKTHI TUAPOrpahUIECKON CETH.

Bropoit Hambonee u3BecTHbI MeTo] moctpoenus LIMP (co3manue TpHaHTYISIIUOHHON
monenu TIN u ee mocnemyronias KOHBEpTAIMsl B PacTPOBbIA (hopMaT) MO3BOJSET MCIOIB30BATH
TOJIBKO JJaHHBIE O BHICOTHBIX OTMETKAaX U U30JMHUU BBICOT.

Huctpyment «Tomo B pactp» B Bepcun ArcGis moanep:kuBaeT 0ObEKTHl IEBITH TUIIOB. B
JAHHOM CcITy4yae IpU MOCTpoeHUH U poBoil Mojaenu penbeda OyayT UCIONb30BaHbl OOBEKTHI MATH
TUINOB (BCJIEJICTBUE OTCYTCTBUSI HEKOTOPBIX JONOJHUTEIbHBIX IaHHBIX): BBICOTHBIE OTMETKH,
W30JIMHUU BBICOT, PEKH, 03€pa U TPaHUIla TEPPUTOPHUH.

3anmyctute MHCTpyMeHT «Tomo B pacTp» W 3ajaiiTe B KayecTBE BXOJHBIX OOBEKTOB
ClIeyIOIIHe:

— TOYKH BBICOT (TuIl 00BeKkTa — PointElevation, mosne BeicoTsl - OTMeTKaBBIC);

— U30JIMHUY BBICOT (TUIT 00BbekTa — Contour, mmosie BEICOTHI - BbicoTa);

— BOJIOTOKU-JIMHEIHBIC (TUI 00beKTa — Stream);

— o3epa (Tum o6bekTa — Lake);

— rpanuna reppuropun (Tun oobekra — Boundary).

Pasmep sueitku IIMP 3aBucHT OT JAeTalbHOCTH HCXOMHBIX MHaHHBIX O penbede. B
COOTBETCTBUM € peKoMeHJanusamMu npu noctpoeHuu LIMP no nanusiM ¢ kapt macmrabda 1:200000
pasmep sueiiku npunumarot 40-50 M, ¢ kapt macmraba 1:100000 — 20-25 M. B nanHom ciyudae
3ajaiTe pa3mep A4yeiiku — 50 M, BBIXOAHOM SKCTEHT — Kak y cios n3oiauHuil. daiin coxpaHute B
NankKy ¢ BBIXOJHBIMU JAaHHBIMU M HazoBuTe ero DEM.tif. 3anmycTtuTte mpouecc pacuyera HakaTHeM
kHomnku OK.

Jlns BbIeneHus o u@poBoit MoJenu penbeda KOHTYPOB PEUHbIX OacceifHOB HEOOXOIMMO
BBITIOJIHUTH TIOCIIEJIOBATEILHOCTD OMEpaliii ¢ MCIOJIb30BAaHUEM HHCTPYMEHTOB Spatial Analyst
rpynmnsl «[ uapoIorus»:

—3aroJIHeHKe JTOKaIbHBIX noHmxkeHuit B LIMP (bynxus Fill);

—IIOCTpOEHHE pacTpa HarpasieHus ctoka (¢pyHkuus FlowDirection);

—TIOCTPOEHUE pacTpa KyMyJIssTUBHOTO cToka (hyukius FlowAccumulation);

—UIeHTU(QHKALNS BOJOTOKOB;

—oTpezieNieHUe TOYEK YCThEB, WIIM 3aMBIKAIOIIUX CTBOPOB;

—BbIJIeTICHHE TPpaHull BogocOopoB (dyukius Watershed).

3anoiHeHne JOKAIbHBIX MOHUKEHUH BBIOJHSAETCS ¢ MOMOIIbI0 MHCTPYMEHTA 3aIroJIHEHNE
(BeIOEpHTE Tpymmy HWHCTpyMeHTOB Spatial Analyst, moarpynmma I'maposorus). JlokambHble
MTOHMKEHUS TIPEACTABISAIOT cO00M HeOObIMe apTedakTHBIE (T.€. HE CYIIECTBYIOIMNE B IPUPOJIE)
3aMKHYTble BIQJWHBI Ha IUPPOBOH Mojaenu penbeda, MOsIBIEHHE KOTOPHIX CBS3aHO YacTo C
HETOYHOCTHIO HMCXOAHBIX JaHHBIX. YacTo OHM MpUypouyeHbl K TanbBeram. Mx 3amosHeHue
HE00XO0AUMO JUISI BBIICTICHUS 110 pacTpy PeYHON CETH U IpaHUIl BOJOCOOPOB. B kauecTBe BXOIHOTO
pactpa ykaxurte pactp LIMP. Beixoguoit pactp nazoBute DEM fill.tif. 3amycture mnpouecc
pacuera HaxkatueM kHonku OK.



ITo nudposoit Monenu penabeda ¢ 3aOTHEHHBIMU JIOKAIbHBIMM MOHUKEHUSMHU CTPOUTCS
pacTp HampaBJICHUs CTOKA MO 8 pymOam, 3HaYEHHUsI KOTOPHIX COOTBETCTBYIOT CTOpOoHaM cBeta (1 —
B,4-10B, 810, 16 -103, 32 - 3, 64 — C3, 128 — C).

Jns moctpoenuss pactpa HampasieHHs crtoka B ArcToolBox BbeiOepuTe HWHCTPYMEHT
Hanpasnenune Croka (moxarpymmna MHCTpyMeHTOB ['muposorus). B kadecTBe BXOAHBIX JaHHBIX
3amaiite pactp LIMP, BeixomHoO#i pactp coxpanute c HasBanuem FlowDirection.tif. Pactp
ITOHVKEHUS 33[1aBaTh HE HY)KHO.

Kaxnas siueiika pacTpa HampaBICHUsI CTOKA HECET MH(POPMALIUMIO O HAIPABJICHUS JIBIKEHUS
noroka. Ha ero ocHoBe pacCUMTHIBaIOTCS JIMHUM BOJOTOKOB M KOHTYpBl PEUHBIX OacceiiHOB.
Sdeliku pacTpa IPUHUMAIOT OJHO U3 JEBSITH BO3MOXKHBIX 3HAYECHUM.

Hactpoiite myis pacTpa HampaBieHHs CTOKAa THUII JIET€HJbl — YHUKaJIbHbIE 3HAUYEHUS U
y0eauTech, YTO CIIUCOK 3HAUEHHH B JIETEH/I€ COOTBETCTBYET CIIUCKY.

Pactp HakomneHus croka (CyMMapHbI CTOK) PAacCUMTHIBAETCSI HAa OCHOBE HaINpaBICHUS
noToKoB. s 3TOro ucnosib3yercss MHCTpyMEeHT CyMMapHbIi cTOK (rpymna HHCTPYMEHTOB
I'unponorus). [laHHBINA HHCTPYMEHT IIO3BOJIIET ONPEACIUTD JINHUU TaJIbBETOB.

Pe3ynbpTaThl BBINOJHEHHBIX pPAacYeTOB MOTYT OBITh HCIOJIB30BaHbl I CO3JIaHHUS CETH
BOJIOTOKOB ITYTEM IPUMEHEHUS IOPOrOBOIO 3HAYEHHUS ISl BHIOOpA SYEEK C BHICOKUM CYMMAapHbBIM
CTOKOM.

B kauecTBe BXOAHOrO pacTpa B JAMAJOTOBOM OKHE MWHCTPYMEHTa 3ajaiTe pacTp
HaIpaBJICHUs CTOKa, BBIXOMHOM (aiin HazoBuTe FlowAccumulation.tif, Tun nukcena 3anaiite Float
u Haxmute OK.

Kaxnplii nukcenb pacTpa CyMMapHOro CTOKa OTOOpaXkaeT TO KOJUYECTBO SYEeK, I10
KOTOPBIM TE€pPEMEIIACTCsl YCIOBHBIM BOJHBIA TMOTOK K JAHHOM s4eiike. 3HAUCHUS B BBIXOIHOM
pactpe, oToOpa)karolue 3HAYUTEIbHOE IMOTOKOBOE HAKOIUIEHHE, MOT'YT OBITh MCHOJb30BAaHbI IS
UACHTUUKAIMKA peYHbIX pyced. IlocTpoeHHas TakuMm 00pa3oM pacTpoBas MOJENIb COAEPIKUT
MHGOpPMALMIO O BOJOTOKAX, INPUYEM I0JIb30BaTENlb MUMEET BO3MOXHOCTH 337aTh MHUHUMAaJIbHBIN
KYMYJISITUBHBIM CTOK, KOTOPBIM JUISl KaXJOW SYEHKH OIPENEIeTC] MUHUMAIBHBIM KOJIM4YECTBOM
A4eeK, CTEKAlIMX B JaHHyl. Ha BbIXOZE€ MOXXHO MOJYyYUTh CETh BOJOTOKOB C DPAa3JIMYHOU
CTENEHbIO IeHEePATU3aLUU.

B cBolicTBax IOJy4E€HHOrO pacTpa HaINpaBJIEHUs CTOKA Iepeianre Ha BKIaAKy CHMBOJIBI.
OctaBbTe TN 0TOOpaXkeHUs1 — PacTskka, a Tun pactskku — [lo ructorpamme, 1BeToBas cxema —
yepHo-Oenas. B pesynpTare CHIBHOTO KOHTPACTUPOBAHMS pacTpa OynyT Jiydlle BUAHBI JTUHUU
BOJIOTOKOB Pa3JIMYHOTO MOPSAKA.

MaxkcuManbHble 3HA4Y€HUS KyMYJIATHBHOIO CTOKA MMEIOT SYEMKH, COOTBETCTBYIOILHE
pyciaam KpynHbIX pek. ljis Toro yToObl BBIAETUTH HE TOJIBKO KPYIIHBIE, HO U Majble PEeKH, a B
MOCTIETYIOIEM BBIJICIUTh TPAaHUIBI BOAOCOOPOB, HEOOXOJUMO YCTaHOBHTH MHHHUMAJIbHOE
MIOPOTOBOE 3HAUEHUE KyMYJISITUBHOTO CTOKA, COOTBETCTBYIOLIEE BOJOTOKAM.

BxurounTe BEKTOPHBIN CIOH PEK U OLEHUTE COOTBETCTBHE MX C MOTOKOBBIMM JINHUSAMH,
BoiZiesieHHBIMU 10 [[MP. Benuunna moporoBoro 3HaueHus sl UACHTH(GUKAIIMN BOJIOTOKOB OYyIEeT
COOTBETCTBOBATh BEPXHEMY TEUEHHUIO MAJBIX PEK U PY4YbEB, B JAHHOM CIy4ac OHA COCTaBJISIET
nopsaka 800-1000 siueex.

3amyctute PacTpoBbIi KalNbKyJIATOP ¥ BBIYUCIINTE C €TO.

B pesynbraTe cozpmaercss OWMHApHBIA MHJEKCHBIM pacTp, B KOTOpPOM 3HaueHue «l1»
COOTBETCTBYET BOJOTOKaM (IpeHaxy). KoHBepTupyiite ero B BEKTOp (HMCHOJIb3ys HHCTPYMEHT
Spatial Analyst KonBepramusi — PacTp B BEKTOp), BBIIEIMB NpEABAPUTEIBHO B aTpUOYTHUBHOMN
TabnuIe pacTpa CTPOKY co 3HaueHueM «l». HazBaHue BBIXOJHOrO BEKTOpHOro (aiina 3anaiite
Drainage.shp. Takum o6pa3om, uz LIMP u3Bnedyena nnpopmanus o TaabBerax.

Jlanee comocTtaBbTe (DAaKTUYECKYI0 PEYHYIO CETh C PACUETHBIM JIPEHAXKOM TEPPHUTOPHUHU.
Hawmnydiiee coBnaienue J0CTUraeTcsl B TOPHBIX pallOHAX, B TO XKe BPEeMs 3/1€Ch PacCUeTHBIN JpeHax
TEHEpAIM30BaH B CPAaBHEHUU C MCXOIHBIM BEKTOPHBIM CJIOEM DPEK, YTO, OYEBMJHO, CBS3aHO C
MeHblIe aerambHOCcThiO [IMP B cpaBHeHuu ¢ naHHBIMH O Tuaporpaduu. [[ns ymeHblieHUs
CTETEeHH TeHEepaIn3aluy PacyeTHOTo ApeHa)ka HE00X0AUMO YMEHBIIUTh OPOT OTCEUEHHS BOJIHBIX
00BEKTOB, WJTH K€ CO3/1aTh Oosiee neranbuyo [IMP.



Jns aBTOMATU3UPOBAHHOTO BBIICICHUS BOJOCOOPOB HEOOXOAWMO, YTOOBI TOJIOKEHHUE
3aMBIKAIOIIUX CTBOPOB COOTBETCTBOBAJIO JIMHUSAM pacyeTHOro apeHaxa. IlonkimtouuB cion
T'HJIPOIIOCTOB, MOXHO YOE€IUTBCSI, YTO TMAPONOCTHI (3aMBIKAIOIINE CTBOPHI) Yallle BCETO CMEIEHBI
OTHOCHUTEJILHO PACUE€THOT'O JIpEHaXa.

3anyctute ArcCatalog, co3maiiTe HOBBIM IIeHI-(haia ¢ TOYCYHBIMH MPOCTPAHCTBEHHBIMHU
00BEKTaMHU M HA30BUTE €r0 3aMBbIKAIOLINE CTBOPHI.Shp.

Cucremy KoopAuHAT A IIein-daiina uMIopTuUpyiiTe U3 pacTpa HampaBlIEHHs CTOKa
(uHaue BOJOCOOpHI BBIACIEHB He OyayT). Haunute pemakTpoBaHHE OOBEKTOB B CIIOE
3aMBIKAIOIUX CTBOPOB, HACTPOITE 3aMbIKaHUE HA BEPIIMHBI U Ha peOpo 00BEKTOB U3 BEKTOPHOTO
CJIOSI ApeHa)ka. Y CTAHOBUTE TOUKU 3aMBIKAIOUIMX CTBOPOB BOJIM3U I'MIPONOCTOB TaK, YTOOBI OHU
HaXOJWJINCh TOYHO HA OCH PACUETHBIX MIOTOKOB (IpPEHAXka).

ITpu 3TOM HYXHO oOpalaTh BHUMaHUE Ha Majible OOKOBbIE NMPUTOKU M HE YCTaHABIMBAThb
TOYKM B MeCTax HX BIHaJeHUS (TIOCKOJIBKY B TakoM ciiydae OyneT BbIIeNeH BoaocOop He
MHTEPECYIOIIEN PEKH, a €€ IIPUTOKA).

JUis  aBTOMaTHU3MPOBAHHOTO OIPENEICHUs] TPaHHUIl BOAOCOOPOB 3amyCTUTE HHCTPYMEHT
Bonocbopnass obGnacte (moarpymnmna WHCTpyMEeHTOB [ 'muposiorusi). UToOBI TOJNYYUTH BEPHBIN
pe3ynbrar, npensaputenbHo B Ilapamerpax Cpenbl JaHHOIO MHCTPYMEHTa HEOOXOAMMO 3a/aTh
9KCTEHT 00pabOTKHU, COOTBETCTBYIOIINI UCXOIHBIM JIaHHBIM (Hanpumep, cioro [IMP).

B arpubytuBHOI Tabnuiie €0 3aMbIKAIOIIUX CTBOPOB BBIIEIMTE 3aMbIKAIOIIUNA CTBOP
BojtocOopa p. Yiic. 3amyctute MHCTpyMEeHT BonocOopHas obnacts. B kauecTBe BXOAHOTO pactpa
HarpasieHus: ctoka nobaBeTe pactp FlowDirection.tif, BEKTOpHBIX HaHHBIX TOYEK YCTHEB — CIIOW
3aMBIKAIOIUX CTBOPOB, BBIXOJHOW pacTp HazoBute Bonmocbop Vic.tif . 3amycrtute npouecc
pacuera.

B pesynbTare BbluMClieHUS OyAeT CO3/1aH KOHTYp p. YJC A0 C. YcTh-YIC B pacTpoBOM
dbopmare.

Jns pacuera muomiaaum BogocOopa U PAa3IMYHBIX  MOP(OMETPUUECKUX IapaMeTpoB
HEO0X0/IMMO KOHBEPTHUPOBATh €r0 KOHTYP B BEKTOPHBIN (opmar. BBIMOIHUTE aBTOMATHYECKYIO
BEKTOPHU3ALIMIO IOJYYEHHOT0 PacCTPOBOIO CJIOsI, UCIIOIb3Yst MHCTpyMeHT KonBepranus — M3 pactpa
— PacTp B nonuronsl, B rpymnine uHcTpymMmeHToB KonBepTanus.

BeinonHuTe aHanmoruuHble omnepanuu (aBTOMaTHYECKOE OKOHTYpHBaHHE BojaocOopa ¢
UCII0JIb30BaHNEM HMHCTpyMeHTa BopocOopHas o0nacTb, M MOCIEAYIONIYI0 KOHBEPTALUIO pacTpa B
BEKTOp) Ul OCTaJIbHBIX BogocOopoB (p. Bumepa — moct Bas, p. Bumepa — moct Murpakosa u p.
bepesoBas — noct bynubipsbs).

3areM BBINOJIHUTE CIUSHHUE MOJYYEHHBIX YEThIPEX BEKTOPHBIX CJIOEB B OJAMH ILIeHI-¢aii.
g sToro ucmnosnb3yercs MHCTpyMeHT ClMsHUE W3 Tpynnbl YnpasieHue J[aHHbIMM, MOArpymnmna
uHCTpyMeHTOB Oo11He.

Otkpoiite aTpuOyTUBHYIO TaOIUIly CO3JAHHOIO CJIOS BOJOCOOPOB M /100aBbTE B HEe JBa
HOBBIX monisi: nosie Area (tun — float) anst 3Hauenuit mnomany u noie Name (TEKCTOBOE, JITHHA —
50 cumBoJIOB) — 175 Ha3BaHMs oObekTa. Haunurte penaktupoBanue ciosi. Buecute B mosie Name
Ha3BaHUS BOAOCOOpPOB. Yjanure Bce apTe(akTHbIE MOJUTOHbI, HE SBISAIOMIMECS KOHTYpaMu
MIEPEYUCIIEHHBIX BOJOCOOpPOB. Briuncnure miuomaas Bo1ocOOPOB B KBAAPATHBIX KUJIOMETpax, JUIs
3TOro HCnob3yeTcs GyHKIMS Boraucints ['eoMeTpuio B KOHTEKCTHOM MEHIO MoJist Area.

HaubGonee wuacro wucnombzyemble MOp(OMETpUUYECKHE XapaKTEpUCTHKU BOAOCOOPOB —
CpeAHss BbICOTA, CPEAHMUH YKIIOH, 3aJIECEHHOCTb, 3a00JI0YEHHOCTb, 3aKapCTOBAHHOCTh, I'yCTOTa
peuHoit cetu u Jp. OHM MOTryT OBITH BBIYMCIEHBI METOJAMU OBEPJIEWHBIX OIEepalnuid, Ui C
ITOMOUIBIO 30HAJIIBHOM CTaTUCTHKU IO pacTpy.

BbruncnuTe cpeaHio0 BBHICOTY M CPEIHUI YKIOH BOJOCOOpPOB. It 3TOTO BOCIOJIb3YyHTECH
uHCcTpyMeHTOM 3oHanbHas Cratuctuka Spatial Analyst. 3oHanbHas CTaTUCTHKAa TO3BOJISET
paccuuThIBaTh OMHUCATENbHBIE CTATUCTUKU (CpellHee, MeIMaHa, MAaKCUMYM, MUHUMYM, CTaHAapTHOE
OTKJIOHEHHE, pa30poc 3HaUEHU U Jp.) O pacTpy, B Mpeenax 3a1aHHON 30HbI (0OBIYHO BEKTOPHBIX
MOJINTOHANIBHBIX 00BbEKTOB). [l0o3TOMY OBIBaeT yJ0OHO MPUCOENMHATH 30HAIBHYIO CTATUCTHKY K
aTpUOYTUBHOM TaOIHIIE CIIOSL.



Brruncnenne ykiaoHa mo mu@poBod Monenu penbeda BBIMOTHSICTCA C MOMOIIbI0 Spatial
Analyst (rpynmna [ToBepxHOCTb, HHCTPYMEHT YKIIOH). B pe3ynbrare OyneT co3maH pacTp yKIOHOB C
pa3MepoM STYEUKHU TakuM ke, kak y [[MP.

s pacdera 30HAJIBHON CTATHCTUKU B TpymIe MHCTpyMeHTOB Spatial Analyst BeiOepute
30HaNbHBIC, MHCTPYMEHT 3oHanmbHas Crartuctuka B Tabiwiy. [IOCKOJIBKY HYKHO BBIYHCIIUTH
TOJILKO Cpe/iHee 3HaueHHe, THII CTAaTUCTHUKU ycTaHoBuTe Mean. [losie 30HBI JOKHO COIEPIKATh
HauMEHOBaHHE BojocOopa (Name).

3areM HEOOXOIUMO MPUCOCAUHUTH pe3ynabTupytomme Tadbmuipl .dbf k crior Bomocbopos,
UCTOJB3ysl KOHTEKCTHOe MeHIo ciosi (Coenuuenus u CBsizn), U ¢ nmomonibio Kanbkynsropa moss
MEPEHECTH 3HAYEHUS CPEIHUX BBICOT M YKJIOHOB BOJOCOOPOB B HOBBIC MOJS aTpUOyTUBHOU
Ta0JIHIIBL.

s pacuera TYCTOTBI PEYHOW CETH B MpeesiaX BOIOCOOPOB HCIIONIB3YHTE OBEpIICHHbBIC
oreparui. CHavana HE0OXOIMMO BBIpE3aTh CIION JIMHEHHBIX BOJIHBIX 00BEKTOB (Stream.shp) mo
IpaHMIIaM KaXI0TO U3 BOJOCOOPOB, UCTIONB3Ysl MHCTpyMeHT Bhipe3anus (Clip), a 3aTeM BBIYHCIUTD
CyMMapHYI0 JJHHY peK B npezenax OacceiiHoB. Co3naiiTe HOBOE 1oJie B CJI0€ BOJIOCOOPOB M B HEM
paccuTaiiTe rycTOTY PEYHOI CeTH B KM/KMZ, OCIIHB 0OLIYIO JUIHHY PeK B Ipejenax GacceiiHa Ha
ero 1iomaab. Mrorosas aTpuOyTHBHAs TabJMIa €0 BOAOCOOPOB JOJDKHA BKIIIOYATH JAaHHBIE O
TUTOIIA M BOJOCOOpa, CPETHEH BBICOTE, CPEHEM YKIIOHE U T'yCTOTE PEYHOM CETH.

[To 3aBepiieHUN pacueTa co3aiiTe KOMIIOHOBKY KapThl, Ha KOTOPO# 0ToOpa3uTe HuppoByIO
MOJIeJNIb pelibeda, KOHTYPBI BOAOCOOPOB, peUHYIO ceTh. [loamuimmre BogocOOphl mo moio Name.
Jlo6aBbTe B KOMIIOHOBKY JIETEHIY M MaciiTaOHyro JuHeiKy. Odopmure KoMnoHOBKY. Jlins Gonee
KayeCTBEHHOW BH3YyaJIM3allMu pelibeda NPUMEHHTE KOMOWHUPOBAHHE JIETEHABI W TEHEBOU
OTMBIBKH.

Pesyromam evinonnenus 3adanus: 1nmdpoBas Mojeiab peilbeda Ha OCHOBE BEKTOPHBIX
TaHHBIX.

Jladoparopnasi padora Ne 2. Onpenesenne rpaHuil 30H BO3MOKHOT0 3aTONJIEHUs] TIPH
NMPOXO0:KIEHUH TNABOAKOB W TOJIOBOAMH PpeaKoil NOBTOPSEMOCTH HAa OCHOBE /1eTaJIbHOM
uudgpoBoil Moaesu peiibeda.

Llenv 3a0amus: WCNONB30BaTh COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJOTHH MJIsS PELICHUs
3a7a4 IpoeCCHOHATIBLHOM IEATEIIFHOCTH M B HOBBIX OOJIACTAX 3HAHWMU, ONPENEeNATh IPAaHHIIBI 30H
BO3MOJKHOT'O 3aTOIUICHHs MPU MPOXOXKJICHUU MaBOJKOB U IOJIOBOJMM peAKOi MOBTOPSIEMOCTH Ha
OCHOBE JIeTaJIbHOM GPOBOI MOIENH penbeda.

Ilopsadok svinonnenus 3a0anus:

WcxoaHble JaHHbIe [T BBIIOJTHEHMs pa0doThl iexkat B nanke C:\Tasks\Flood.

B nawane paGoThl HEOOXOIMMO cO37aTh CBOIO pabouyio 00JacTh U CKONUPOBATh B Hee
WCXO/HBIC JaHHBIC, a TaKXKe W3Y4YUTh OTWU JaHHBbIE. g 3TOro HCHONB3yiTEe NPUIOKEHHE
ArcCatalog. 3amyctute npunoxenue ArcCatalog. Cosznaiite B cBoeil JIHMYHOHM Manke HOBYIO
nupekroputo U Hazoute ee Flood. Ckomupyiite Bce mannbie u3 manku C:\Tasks\Flood, B cBoro
HOBYIO pab0o4yI0 001aCTh.

W3yunte ucxonHsle AaHHble, ucnonb3ysd (yHkuuto IIpocmorpa B ArcCatalog. Mcxonnsie
JlaHHbIe HaXoAATCs B IByX nankax: Raster u Scalel0. B manke Raster HaxonTcsi OTCKaHUPOBAaHHBIE
pactpoBbie KapThl MacmTadba 1:10000 B ¢popmare .bmp. B manke Scalel0 HaxonsTcs BEKTOpPHBIC
CJIOM, TIOJYYEHHBIE B pe3yJibTaTe OLU(POBKH paCTPOBBIX KapT:

—aqua_a_10_region.shp — o3epa;

— height_p_10_points.shp — Touku BbICOT;

— horizont_I_10_lines.shp — u3onuuuu BHICOT;

—stream_|_10_lines.shp — peku (JuHelHbIE 0OBEKTHI);

— street.shp — ynuisr;

—stream_a_10_region.shp — peku (moJuroHagbHble 00ObEKTHI);

— model.shp — kycouHo-TMHElHAsT MO/IENTb BOJHOM MOBEPXHOCTH B BHUJE IUIOCKOCTeH. OHa
COCTaBJIEHA HA OCHOBE MOJHUIOHAJIBHBIX OOBEKTOB, CO 3HAYCHUSAMHU aTpUOyTa BBICOTHI, PABHBIMU
ype3y BOAHOH MOBEPXHOCTH PEKH B MEKEHb C YI€TOM YKIIOHA pycClia.




Cosznaiite B manke Flood B cBoeit paboueit o0actu HOBYIO manky ¢ HazBanueM DEM, kyna
OyayT coxpaHAThCs HU(POBBIE MOJIENN penbeda.

3akpoiite mpunoxenune ArcCatalog. 3anmycture npuioxenue ArcMap u 100aBbT€ B ITPOCKT
BCE UCXO/HbBIC JaHHbIe u3 manku Flood B cBoeit paboueit obmacTu.

Bce mcxongHple €0M NPUBSI3aHBl B JIOKAIBHYIO CUCTEMY KOODAMHAT C YCIOBHBIM HYJIEM,
kotopas B ArcMap He pacnosHaercs. I[losTomy mnpu go00aBieHMM JAHHBIX IOSBIISETCS
IPESYIPEXIEHUE O TOM, YTO Y UCXOJHBIX JIaHHBIX OTCYTCTBYET MH(pOpPMAIHsI O IPOCTPAHCTBEHHON
MPUBSI3KE U OHU HE MOTYT OBITh CIIPOCIIMPOBAHBI.

[lepenMenyiiTe ca0M B MPOEKTE B COOTBETCTBUU C TEMM HAa3BaHMAMH, KOTOPbBIE YKa3aHbI
BbIIIE (03€pa, TOUKH BBICOT, M30JIMHUU BBICOT).

Hactpoiite oToOpaxeHue cioes:

— CIIOM 03ep - 3aJMBKa CUHETro 11BeTa, 0€3 KOHTYpa;

— CII0# pek (MOJUTOHAIBHBIX 00BEKTOB) - 3AJIMBKA CUHETO I[BETa, 0€3 KOHTYpa;

— CJIOM peK (IMHEHHBIX 0OBEKTOB) — JIMHUSI CHHETO 1IBETAa, TOJIIWHA JTUHUH - 2;

— CIIOW TOPU30HTAJICH BBICOT — JIMHUSI KOPHYHEBOT'O 1IBETa, ToyuHa uHun - 0,1.

Jlis ompeneneHus KOHTYPOB 30HBI 3aTOIUICHHS] TEPPUTOPUM HEOOXOIAMMO IOCTPOUTH
udposyro monenb penbeda (LIMP). Bee ucxomnbie nanubie s nocrpoenus [IMP (uzonmuanu,
TOUYKHU BBICOT, PEYHAsl CETh, 03€pa) UMEIOTCS B HAJIMUHH.

Penbped mMoxer ObITH IPECTaBIECH KaK B BEKTOPHOW, TaK U B pacTPOBOI MOJIEIH JaHHbIX, a
takke B Tpuanrynasiquonnoi mogenu (TIN, Triangulated Irregular Network), koTopas ctpoutcst Ha
ocHoBe MeTona TpuaHrysinuu Jlenone. Moxens TIN BecbMa ynoOHa amst oToOpaskeHus penbeda B
TPEXMEPHOM BHJE, XapaKTepU3yeTcs BBICOKOM TOYHOCTHIO. B mporpamMuom nakere ArcGis aiis
co3manus TIN umcronb3yercs moaynb 3D Analyst. s co3garmst [IIMP Hy)XKHO MCHONB30BaTh Kak
M30JIMHUM, TaK U JIaHHbIE 00 AKCTpeMyMax peibeda (TOUKH BbICOT). Moenb, MOCTPOCHHAs TaKUM
CIIOCOOOM, B IIEJIOM MMEET BBICOKYIO TOYHOCTh W TPHUTOJIHA JUIS PEUICHUS MPAKTHYECKUX 3ajad.
OCHOBHBIM €€ HEJIOCTaTKOM SIBJIIETCS TaK Ha3bIBaeMbli «3((eKT Teppac», XapaKTEepHbIH 1
Y4aCTKOB C HEOOJIBIIUMU YKJIOHAMH.

Hns co3manus TIN mopmenu penbeda 3amycture ArcToolBox u BbeiObepure rpymnmy
uHcTpyMeHTOB 3D Analyst, moarpynmna Ynpasnenue nanabivu, TIN, nactpyment Co3znats TIN.

Jnsa coznanusa TIN ucnosnb3ylTe BBICOTHBIE OTMETKHM M M30JMHHUU penbeda, a CUCTEMY
koopauHatr BbIXOHHOM TIN mMmoprupyite U3 BXOAHBIX JaHHBIX. [IpocMoTpHTE NOIYy4eHHBIN
pe3ynpraT. MakcumanbHas BBICOTa MCCIEAYEMOrO Yy4acTKa JOJDKHA COCTaBJIATH 275 M,
MuHuManbHasg — 118,4 M.

Jna xonseprauun TIN B pactp Bocnosb3yitech mHCTpyMeHTOM TIN B pacTp rpynmoi
uHcTpymMeHToB 3D Analyst (rpynna unctpymentoB Konseprauus, noarpynna u3 TIN). I[Ipu stom
HE00XO0AMMO 3aJaTh pa3Mep SYEHKH BBIXOJHOTO pacTpa 2 M (IOCKOJIbKY BXOJHBIE JaHHbIE UMEIOT
macmtad 1:10000, a ceyeHue ropu3OHTAICH COCTABISET 2,5 M, YTO OOECIEUYMBAET BBICOKYIO
TOYHOCTh NMOCTPOCHHON IU(PPOBON MoJeNn peibeda) U COXpaHUTh BBIXOAHOM pacTp ¢ Ha3BaHUEM
DEML.tif,

[TpocMoTpuTe MONY4EeHHBIN pe3yinpTaT. MakcuManabHas BBICOTA HCCIENYEMOIO Yy4acTKa
JIOJKHA COCTAaBIIATH 275 M, MUHHMAajbHas — 118,4 m.

Hpyroii cnocod nmoctpoenust LIMP — ¢ nmomouisto nactpymenta Tomo B Pactp, 0CHOBHBIM
€ro MPEeUMYILIECTBOM SIBJSETCSI BOZMOKHOCTh UCTIOIb30BaHUS JaHHBIX O THAPOrpa@UU U CO3aHUS
ruaponorndecku koppexktHon ILIMP. B 1o ke Bpems Ipu HCIOIB30BAHMM JAHHOTO METOAA
BO3MOJKHO TIOSIBJICHUE apTe(PaKkTOB HA yJacTKaxX CO CIabopacuIeHEHHBIM pelbedoM.

3amyctute ArcToolBox. BriGepute rpynmy WuctpymenToB Spatial Analyst, moarpynmy
WNutepnomsius, uHctpymeHT Tomo B Pactp. Hacrtpoiite mapamerpel moctpoenust LIMP. Ilpnm
noctpoennu [IMP ucnons3yiite 4 Tuna BXOJHBIX JaHHBIX — BBICOTHBIE OTMETKH, U30JIMHUU BBICOT,
03epa U peKH (JTMHUH).

s BBICOTHBIX OTMETOK 3amaiite Tunm — PointElevation, momne BwicoTel — Height. [lns
m3onuHuid Tun — Contour, mosne BbICOTH Takke Height. [lng pek (quHEHBIX 00OBEKTOB) THUIT —
Stream, st o3ep tun — Lake, mose BbICOTHI Takke OTCyTcTBYeT. Pasmep sueiiku DEM 3anaiite
paBHBIM 2 M, DKCTEHT — Kak y ciosi M3ommHum BBICOT. BhixomHoit (aitn nHazoBute DEM?2.tif.
3amycTuTe npoiiecc pacyera.



Orobpaxxenne mnomyueHHord [IMP Hactpoiite anamormuno cioro DEMI.tif. Ilpum wnx
CPaBHEHMHM HETPYJHO 3aMETUThb HEKOTOpPBIE PpACXOXKICHMs, MPUYPOUYEHHBIE K Kpasm
paccMaTpuBaeMoi 00J1acTH.

Jns cpaBHeHUs pe3ynbraToB mnoctpoeHuss LIMP nByms pasueiMu cnoco0amu  yaoOHO
HCIIONBb30BaTh PacTpoBelii  KalnbKyasaTop SpatialAnalyst, KOTOpBI IO3BOJIAET BBINOJHATH
pa3iauyHble MaTEeMaTHMYECKHE OIepalMd ¢ pacTpaMu. 3anmycTure PacTpoBblli  KalbKyJIsTOp
SpatialAnalyst (rpynma uHcTpymeHTOB Anrebpa Kapt), nabeputre B okHe Kanbkymstopa
BBIDQKEHUE M HAXMHTE KHOMNKY Bprumcnuts. HactpoiiTe xiaccupuKammio IMOJIy4eHHOTO
pe3ynbrata Ha BKIaake CuUMBOIBI B cBOMcTBax cios. Pas3beiite m3oOpaxeHne Ha TpH Kiacca
BPYYHYIO C MOPOTOBBIMHU 3HadeHHsIMH kiaccoB —5, 0 u 5. Takum oOpa3oMm, OyAyT BbIIEICHBI B
OTJEIBHBIE KJIACCHI YYAaCTKUM CO 3HAYMUTEIBHBIMU pacXOXICHUAMM Mexay nsyms [[MP,
MPEBBILIAIOIIMUMHU 5 M.

Moxno 3ameruts, uro LIMP, nocrpoennas ¢ momompro Meroga Tomo B Pactp, mmeer
XapaKTepHbIe MOHIKEHUS Y THUIOBBIX IIBOB T€PPACHI (BEJIMYMHA KOTOPBIX COCTABIISIET OT 2 710 7 M).
B cBoto ouepens, Mozenb, moctpoeHHas u3 TIN, xapakrepusyercs HanndueM «3¢pdexra Teppach.

B nanHOM ciiydae MOXHO Mpenrnoyiokutb, yto LIMP, mocrtpoeHHas TpuaHTyISALHOHHBIM
METOJIOM, 00Jiee aJIeKBATHO BOCIIPOHM3BOAUT peibed) PeUHOU IOJIUHBI, MOAITOMY JIs JadbHEHIIeH
paboThI UCIIONIB3YEM €e.

s mocTpoeHus TpaHUI] 30H 3aTOIUICHUS HEOOXOAMMBI 3HAueHUs ype3oB Boibl. OHHU
3aJlaHbl B TMOJUrOHAaNBHOM cioe Model, KoTopbiit coaepKuUT 16 MOJIMIOHOB C IIATOM BBICOTHI
(ype3a), paBabiM 10 cM. OTKpo#iTe 1 TPOCMOTPUTE €ro Tadiuiy arpudyToB, 00paTuTe BHUMaHUE Ha
none Height co 3nauenmem ypesa Bozwl. JlaHHBIN ciOM HEOOXOJUMO KOHBEPTHUPOBATH B PacTp,
9TOOBI B JAJILHEHIIIEM HCITOJIB30BaTh B PacTpOBOM KabKYIsITOPE.

Jl1s KOHBepTaIMK U3 BEKTOpa B PacTp HCIONb3yWTe Ipymiy HHCTpyMeHTOB KonBepTarus,
noarpynna B pactp, unctpyment Ilonuron B pactp. 3ajaiite pasmep sideMKH BBIXOJHOIO pacTpa 2
M, mojie BbICOTHI BbiOepuTe Height, coxpanute pesynbrar B manky Grid ¢ HasBanuwem (aiina
Model.tif.

Brruncnenne 30H 3aTOIUIEHUS OCYIIECTBISIETCS ¢ moMoIibio PactpoBoro kanbkynstopa. s
3TOro HEOOXOJIMMO 3HAaTb YPOBHU IOJbEMa BOJbI NPU MPOXOKIECHUU MOJOBOJUN M IaBOIKOB
pa3IMYHON 00ECTIeUeHHOCTH.

Jlis BBISABICHUS 3aTOILUIEHHOW TEPPUTOPUHM HCIONb3YIOTCS MCXOJHas Lu(poBas MOJAEIb
penpeda U MOJENb CEeKyIIeW MIOCKOCTH BOJHOW MOBEPXHOCTH NPU MOABEME YPOBHS BOJBI Ha
3aJlaHHyl0 BblcOoTy. Cekylas IIOCKOCTh JOJDKHA TaKKe YUMUTHIBATh YKIOH PEKH, T.€. HUMETh
IIOCTOSIHHOE TIOHMKEHME BIOJb €€ pyciaa. B kadecTBe TakoW MOJENM B JaHHOM Cllydae
ucrnons3yercs pactp Model.tif, conepxamuii manabsie 00 ype3ax Bojbl. [Ipubapisisi ¢ mMOMOIIBIO
PacTpoBoro kampkynsaropa K JaHHOMY pPAacTpy 3HA4€HHE OXHMIAeMOro IOJbEMa YPOBHS BOJbI
(onuHakoBoe MO Bced oOnacTu pacuera) W BbUMTas LUPPOBYIO MOJENb peiibeda, MOKHO
OIpeJIeNIUTh 00JIaCTh 3aTOMJICHUS (B KOTOPOW Pe3yJIbTaT BHIUHUCIIEHUS OKAXKETCs OOJbIIE HYIIA).

Hnst pacuyera 30HBI 3aToruieHus mnpu mojoBoabe 0,1% obOecriedeHHOCTH BBEIUTE B
PacTpoBblil KaIbKyJISATOP COOTBETCTBYIOLIEE BhIpaxkeHue, rae Model.tif — 3Hauenus ypesos, 7,86 —
3aJlaHHas BbIcOTa noabeMa ypoBHs Bojbl, DEM1.tif — nudposas moaens penbeda.

B pesynbrare BbluMciaeHHs OyleT co3faH OMHAPHBIA pacTp, B KOTOpOM 3HaueHHe «1»
COOTBETCTBYET 3aTOINIEHHOU TeppuUTOpuH, a «0» — HE3aTOIIIEHHOM.

Jlanee HeoO0XOAMMO KOHBEPTUPOBATh MOJYYEHHbI OMHApHBI pacTp B BEKTOpPHOE
MpPE/ICTaBJICHUE JaHHBIX, YTOObI MCIONb30BaThb €ro JUIsl BBIIOJHEHUS MPOCTPAHCTBEHHBIX
olepaluil: HalpuMep BBIYMCIIATH IJIOLAAN 3aTOIUIEHUS], JUIMHY 3aTOIIEHHBIX JOPOr, KOJUYECTBO
3laHUi TOMAJAIOUIMX B 30HY 3aTomieHuss W T.1. [[ns 3Ttoro otkpoiite Tabmuiy atpubyToB
MHJIEKCHOTO pacTpa W BBIJEIUTE CTPOKY, B KOTOpoil value=1. 3arem KOHBEpPTHpYHTE pacTp B
MOJINTOHBI, MCIONb3yd HMHCTPYMEHT U3 rpynnsl KonBepramust — 3KcmopT u3 pactpa. Takum
00pa3oM, KOHBEPTUPOBAHBI OyIyT TOJIBKO BBHIOpaHHbBIE 3HAYEHHUs, KOTOPhIE COOTBETCTBYIOT 30HE
3aroruieHus. CoxpaHuTe pe3ysbTaT B Buje Hiein-daitna ¢ HazBanuem Spring Flood 01.shp, tun
reOMEeTpUH — MOJHUIoH. B pe3ysnbprare aBTOMaTHMYeCKOW BEKTOpU3aLlMM pacTpa OyleT MOIydeH
IMOJIMTOH 30HBI 3aTornieHus mojioBoabeM 0,1% oOecneuennoctu. Kak BuaHO, Oomblmas 4acT C.
VYerp-Kumepts B ciyyae MpOXOxkIeHHs MojoBoabs oOecrneueHHoCcThio 0,1% Oyner 3aroreHa.



Hacrtpoiite o0TOOpakeHHE TOJUTOHAIBHOTO  CJIOS, HCIIONB3YHTE BO3MOXKHOCTH  3aJIaHMs
PO3pavyHOCTH Ha BKJIaake OToOpakeHUe B CBOMCTBAX ci0s. 3aaaiiTe npo3padyHocTs ciost — 50%.

Crioli 30HBI 3aTOIUVICHUSI MOXKET cojaepkaTh 2 wid Oornee mnoauroHoB. HeoOGxomumo
00BeMHUTD UX. J[71s1 3TOr0 MpocMoTpuTe aTpuOyTHBHYIO Tadbiuiy cios Spring Flood O1. Ecnu B
HEM COJCPKUTCA JIBa WJIM 00Jiee MOJIUTOHOB, HAYHUTE €r0 PEIaKTUPOBAHKE, BBIJICIUTE B HEM BCE
00BeKTHI, B MeHIO Penaktop BeiOepuTe komaHay CiusHHE, ¥ B OTKPBIBIIEMCS JHAIOTE HAXKMUTE
OK. Bce 00beKTHI B €i10€ OyIyT CIIUTHI B OJIMH ITOJIUTOH.

Hcnone3yss JaHHBIE AHAJIOTMYHBIM 00pa3oM TOCTPOWTE 30HBI 3aTOIUICHHS TpPHU
MPOXOXKACHUH ToJoBoaui 1%-HOoM 1 5%-HO# oOecrieueHHOCTH, JOXACBBIX MaBojakoB 0,1%-Hoi
1%-noti u 5%-nHoli oOecreueHHocTH. He 3a0bpIBailiTe ynmansaTh W3 TaONMIBI COJAEPKAHUS
MIPOMEXKYTOYHBIC PE3yIbTaThl BBIYHCICHUN W OOBEAWHATH IOJHMIOHBI B BBIXOJAHBIX ciosix! Ha
OCHOBE PE3yJIbTAaTOB pacueTa CO3/IaliTeé KOMIIOHOBKY, BKIIIOYAIONIYIO JBa (QpeiiMa JaHHBIX,
HACTPONTE OTOOpaKEHUE CIIOEB, JIETEHAY. B KOMIIOHOBKE JOJDKHBI MPHCYTCTBOBATH JBa (periMa
JAHHBIX, B OJTHOM M3 KOTOPBIX OTOOpaKEHBI CIIOU 30H 3aTOIJICHUS MAaBOJAKAMU, BO BTOPOM — 30HBI
3aTOIUICHUS TTOJIOBOIbSIMU. DKCIIOPTUPYHTE KOMIIOHOBKY B popmat *.jpg.

Pezyromam evinonnenus 3adanus: OnpeneieHHbIE TPAaHUIBI 30H BO3MOXKHOTO 3aTOTUICHHS
IpU MPOXOXKICHUHM TABOJKOB W TIOJOBOIWH PENKOW TOBTOPSIEMOCTH HAa OCHOBE JICTAIBHOU
nudpoBoi Mojaenu penbeda.

Jlaboparopnasi pabora Ne3. BblaeneHue 30H 3aTOIVICHHSI HA OCHOBE JIAHHBIX
KOCMHM4€eCKOr0 MOHMTOPHHTA.

Llenv 3adanus: WCIONIB30BaThb COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJOIMM Ui DPELICHUs
3a7a4 NpoQeCcCHOHATBHOM IeATEILHOCTH M B HOBBIX 00JIaCTSX 3HAHH, BBIIIOJHSATH BBIICICHUE 30H
3aTOIJICHUS HAa OCHOBE JIaHHBIX KOCMHUYECKOT0O MOHUTOPHUHTA.

llopsdok svinonnenus 3a0anus:

Ilo pasHoBpemeHHbIM cHUMKaMm co crnytHuka LANDSAT-5, 3a nepuoa BeceHHEro
II0JIOBOJIbS U JIETHEW MEXEHH, HEOOXOAMMO BBIICIUTH 30HBI 3aTOILIEHUS B Noiimax pek Yycosas,
VYebBa, KocsBa u fitBa Ha 30 ampens 2001 r. Mcnonws3ys oBepiieiiHble omepainuu, COCTaBHUTH
CIMCKU HACEJECHHbIX IIyHKTOB, IIOJIBEPIIIMXCSl 3aTOIUIEHHIO, a TaKXE BBIUUCIUTH IPOLEHT
3aTOIJICHHOM TEPPUTOPUU AJIS KAXKJOTO0 HACEJNIEHHOIo IYHKTAa. BblYMCIMTh JIMHY 3aTOIIEHHBIX
nopor 1o tunam. CocTaBUTh KOMIIOHOBKY KapThl.

WcxonHble AaHHBIC Ui BbIMOAHEHHs paboThl Haxofsrcs B mamnke C:\Tasks\Monitoring.
BextopHble TOmorpaguueckue ciaou (peyHas CceTb, JOPOXKHAs CEThb, HACEJIEHHBIE IYHKTHI,
BOJ10COOpHI pek, rpaHuibl [lepMckoro kpas) HaxoaarTcs B manke Topo, KOCMUYECKHEe CHUMKH — B
nanke LANDSAT.

B mankax LE71660192001120SGS00 wu LT51660192010201KIS02  conepxatcs
kocmuueckre CHUMKH LANDSAT-5 TM u LANDSAT-7 ETM +, nony4deHHsie B TakoM dopmare
u3 apxuBa USGS — I'eosornueckoii cimyx06b1 CIIA (naHHBIE TOCTYNHBI Yepe3 CHUCTEMY IMOMCKa U
3aKa3a CHUMKOB www.glovis.usgs.gov). Kaxplii CHeKTpalbHBI KaHal CHHUMKa XpPaHUTCA B
OTAENBbHOM pacTpoBoM (aiine ¢ pacmmpenueM *.tif, Bcero ux cemb. OTIENBHO B TEKCTOBBIX
¢aiinax xpaHaTcs MeTaJaHHble CheMKU U ONOpHble TOUKU. HazBaHue kak10ro KaHajga BKJIHOYAET
ums cnytauka (LTS win LE7), unentudukarop 3oubsl (Path/Row — 166019), naty cbhemku B
¢dopmarte rrrrMm i, HoMmep kaHaia (B10 — B70). Ckanep Thematic Mapper (TM), ycTraHOBIeHHBIH
Ha OopTy cmyTHMKa Landsat-5, Ben cbeMKy B c€MH 30HaX CHEKTpa.

Ckanep Enchanced Thematic Mapper (ETM+), ycraHOBieHHBI Ha OOpTy CIyTHUKa
Landsat-7, Bener cheMKy B T€X K€ CHEKTPaJbHBIX KaHaiaxX, 4To ¥ TM, HO JOTMOIHUTENEHO UMEET
MaHXPOMAaTUYECKUH KaHall BBICOKOTO MPOCTPAHCTBEHHOTO paspemeHus (15 m).

3amyctute npuioxenue ArcMap u 100aBbTe B NMPOEKT TOMOrpapuueckue CIOH U3 ManKu
Topo, HacTpoiiTe O0TOOpaKeHHE CIIOEB MO WX CMBICIOBOMY cojepkaHuto. CIoM pedyHOH CeTH |
JIOPOKHOM CETU BBIKJIIOUUTE.

JloGaBbTe B MPOEKT KOCMUYECKHII CHUMOK 3a MEPHOJ IPOXO0XKIACHUS MOJIOBO/IbS, U3 MaIlKU
LE71660192001120SGS00. [dnsa Buzyanusanuu cHuMka B RGB - cunrese «llceBnonarypanbHbie
[IBETa» M MOCIEAYIOIMIET0 aBTOMATH3UPOBAHHOTO Pa3/IeNICHUs CYIIH U BOABI TOHAA00sTCs 3-1, 4-1
u 5-it xanans! (kpacHbldf, OmpkaM UK u cpennuit UK). Jlo6aBbTe B mpoekT 3TH pacTphl. Kak




BUJHO, CHMMOK 3aKpbIBaeT BOCTOYHYIO 4YacThb TeppuTtopuu IlepMckoro kpas, OacceiiHbl pek
UYycosoif, KoceBbl, fiiBel. YcranoBure mnpoekuuio ¢peiima nanasix — UTM, 3oma 40,
reorpaduyeckas cucrema koopauHat WGS84.

UroObl U3 TpeX KaHaJIOB CHHMKA CO3/1aTh IIBETHOE M300pa’keHHE, HY)KHO BOCIOJIB30BATHCS
MHCTPYMEHTOM oObenuHeHus KanaioB. Jlns ostoro 3amyctute ArcToolbox, a B rpymme
MHCTPYMEHTOB YTIpaBJIeHUE NaHHBIMH, oarpymmne Pactp, naitnute nunctpyment O6pabdotka Pactpa
OObeTUHUTH KaHAJIBI.

B kauecTBe BXOMHBIX JAHHBIX IIOCIIENOBATEIBHO H00ABbTE 5-i, 4-if M 3-M KaHaIbl CHUMKA.
Ha3BaHue BBIXOZHOTO pacTpa JOHKHO BKIIKOYATh UMS CEHCOpA, 1aTy ChEMKH M XapaKTepU30BaTh
cunte3 kananmoB (LT7 20010430 543.tif). Ilpomecc oObenuHEHHs KaHAJIOB MOXET 3aHATh
HEKOTOpOE BpeEMs.

[Tocne oxonvaHusi pacuera Oyaer co3gaH TpexkaHalbHbI RGB-kommosur. Bxomanbie
pacTpoBbl€ KaHAJIbl MOXHO BBIKJIIIOUHUTH, HO HE YAQIATh U3 NpoeKTa. B cBoOCTBax BBIXOJHOIO
pactpa nepeiaute Ha BkiIaaky CUMBOJIBI U ycTaHOBUTE TUI pacTsixkkU — Cp. KB. OTkiioHeHue, 2.

[Tpubnusbre mM300pakeHue B paiione r. UycoBoil u oOpaTuTe BHHUMaHHE HA 3aTOIUICHHUE
oMbl pexku. OTKphITasi BOJa B JAHHOM CHUHTE3€ KaHAJIOB MMEET TEeMHO-CHMHMI 1BeT. CHUMOK
C/IeJIaH Ha MUKE BBICOKOTO 110s10oBobst 2001 r.

Teneps 1006aBbTE B MPOEKT TE K€ KaHAJIbl CHUMKa 3a mepuoj jetHed mexxeHu 2010 r. u
aHAJIOTUYHBIM ~ 00pa3oM  00BEAMHHUTE  €ro  KaHaubl.  BBIXOAHONM  pacTp  Ha30BUTE
LT5_20100720_543.tif. [Tocine okoHYaHHs pacueTa BHIKIIOYUTE BXOJHBIC PACTPBI, HO HE YIaNiiTe
ux u3 npoekra. [lepemecture B Tabnuie conepxanust CHUMOK 3a anpenb 2001 1. BbIlIe CHUMKA 32
utonb 2010 1., ocTanpHble pacTpbl BbIKIOUUTe. OOpaTUTe BHUMAHUE HA 3HAUUTENBHYIO Pa3HUILY
YPOBHEU BOJIBI B PEKaX.

[TockonbKy BOJIHbIE OOBEKTHI B TPOCTPAHCTBE CIIEKTPAIBHBIX IPU3HAKOB PE3KO OTIMYAIOTCS
OT JIpYrUX NPUPOJHBIX OOBEKTOB, UX aBTOMAaTU3UPOBAHHOE BbIAECIEHUE HE MPEACTABISAET O0IbIION
c0XHOCTH. CylIECTBYET HECKOJBKO METOJIOB aBTOMATHYECKOTO MPOBEAEHUS T'PAaHULbI CYIIU U
BOJIbI, OHM OCHOBAHBI HA YPE3BBIYAIHO HU3KOW OTpPa)KaTeIbHOW CIIOCOOHOCTH BOABI B OJMKHEM U
cpennem UK nmamazonax crektpa. Jljis aBTOMaTH4YE€CKOTO BbIIEICHHSI BOJAHBIX OOBEKTOB MOXKHO
UCTOJNB30BaTh JaXe MpsIMOi aHamu3 spkocth B OmmwkHem u cpeanem MK kanamax. Eme
s¢(heKkTrUBHEE METO/1bl, OCHOBAHHBIE HAa HEYNPABJISEMON KIIacCU(PUKALIUU.

B nannoii paborte npenaraercs onpeneauTh TpaHUIly CYIId U BOJBI (CO3AaTh MAacKy BOJIbI)
Ha OCHOBE BereTallMoHHOro uHaekca NDVI.

Hunexc NDVI paccunthiBaercs o usBectHoit ¢opmyne NDVI = (NIR - RED)/(NIR +
RED).

[TockonbKy SIPKOCTh BOJBI B ONTHYECKOM JIMAIla30HE MaJaeT C YBEIMUEHUEM JIMHBI BOJIHBI
u B OmmxHeM MK kaHanme cTaHOBHUTCS MMOYTH PaBHOM HYIIO (32 HCKIIIOYEHUEM CITy4aeB «IIBETCHHS»
BOJIbI), TO U ee NDVI Oynetr HaMHOTO HIKE, YeM Y APYTUX MPUPOIHBIX OOBEKTOB.

s pacyera NDVI 3anycture PactpoBsiil KanbKynsaTop. II0CKoJIBKY UCXOIHBIE paCTPOBbIE
kaHaybl cHUMKa LANDSAT wumeror 1nenouuciaeHHbI ThN Tukcena (integer), Uisi KOPPEKTHOTO
pacuera HeoOXoAMMO MOMeHsTh ero Ha float (3HaueHus ¢ ruiaBaroulel 3anaroif). B cBs3u ¢ aTuM
BbIpaxkeHue 1t pacuera NDVI B PactpoBom kanbkynsitope OyeT BBIIIISIIET TaK.

[Tonydyennslii pactp skcnoptupyiite ¢ HazBanuem 20010430 NDVILtif. AHanorunyssim
oOpa3zom Bbrurcnute NDVI o cHuMky 3a utonb 2010 r. ¥ Takke cOXpaHUTE pe3yJIbTarT.

OOparure BHUMaHME Ha TO, YTO OTpuuareibHble 3HaueHUs: NDVI coOTBETCTBYIOT TOJBKO
BOJHBIM 00BekTaM. Bce ocTaibHble 00BEKTHI Ha CHUMKE UMEIOT IT0JIOKUTENIbHBIE 3HaueHus NDVI,
T.e. UX sipKocTh B OmmkHed MK 30He Bbie, yem B KpacHoil. Takum 00pa3om, BOJHbBIE OOBEKTHI U
CyIlly MOXKHO pa3lleNiuTh Mo moporoBoMmy 3HaueHuto NDVI. Beaute B PacTpoBblil KaabKyIaTop
Beipakenue 20100720 NDVILtif < 0.

B pesynbrare Oyner monydeH OMHApHBIA pacTp (Macka BOJbI) B MEXEHb, B KOTOPOM
3HayeHue «l» coorBercTBYeT Bojae, a «0» — cyme. Ha Becennem cHumke mopor NDVI,
OTJIETISIOIINMA CYITy OT BOJIBI, CYIIIECTBEHHO HUXKE M COCTaBIISIET OKOJI0 —0,45. DTOT MOpOT SBISETCS
WHAUBUIYAIBHBIM JUISI KaXJIOTO CHHMMKa (3aBHCHUT TIJIaBHBIM 00pa3oM OT C€30Ha ChEeMKU U
MPO3PAYHOCTH aTMOCHEPHI, a TAKIKE OT MYTHOCTH BOJIBI).



Bbruncnure  Macky  BOABI 1O BECEHHEMY  CHHUMKY, HCHOJNb3yS  BbIpaXKEHHE
20010430 NDVL.tif <-0,45.

[TomyyeHnHbie OMHAPHBIE PACTPHI UMEIOT aTPUOYTUBHYIO Ta0IHIly. OTKpOWTE aTpUOYTHBHYIO
TaONMUIy pacTpa MacKd BOJBI, CO3AAHHYIO IO BECEHHEMY CHHUMKY, M BBIICITUTE CTPOKY CO
3HaueHueM «1» (Boza).

BekTopu3syiite uMX € IMOMOIIBIO HMHCTPYMEHTa KOHBEpPTALMM pacTpa B BEKTOp (rpymma
uHctpymeHToB Konsepranus — Jkcnopt u3 pactpa — Pactp B monuronsl). AHaAJIOTHYHBIM 00pa3oM
BEKTOPU3yWTE€ MacKy BOJABl II0 JIETHEMY CHHMMKY. llomyueHHBIE BEKTOpPHBIE CJIOM HAa30BHTE,
coorBerctBeHHO, Water 20010430.shp u Water 20100720.shp. Takum o006pa3om, co3aaHbI
BEKTOPHBIE CIIOM BOJHOM MOBEPXHOCTU B MEXEHb U B MOJOBOJbE. UTOOBI BHIUUCIUTH COOCTBEHHO
IUIOIIAb 30HBI 3aTOIUICHHUS, HEOOXOJMMO pPACCUMUTATh C IMOMOIIbI0 PacTpoBOro kaibKymnsropa
pPa3HOCTh MAaCOK BOJbI, a 3aT€M aHAJIOTWUYHBIM 00pa3oM BEKTOPU30BATH MOJYyYEHHBIH pe3yJbTart.
Pesynprupyrommuii mein-gaiin HazoBute Flood 20010430.shp. Takum oOpasom OyaeTr moiydeH
KOHTYD 30HbI 3atorieHus 30 anpenst 2001 1. mo caumky Landsat-7 ETM+.

Onpenenure IUIOmaJb 3aTOIUIEHHBIX TEPPUTOPUNM U IEPEUYEHb HACEJIEHHBIX ITYHKTOB,
MOABEPTIINXCS 3aTOIIeHU0, 1o OacceiinaM pek (UycoBas — BepxueuycoBckue ['oponku, SiiBa —
Yere-Urym 1 KoceBa — Ocranuno (Ilepemckoe). s 3Toro cHavana HE0OXOIUMO BBIpE3aTh
UCXOJHbIC JaHHBIE — CJOW 30HBI 3aTOIUICHHUS W HACENIEHHBIX MYHKTOB, MO KOHTypaM OaccelHOB
(ArcToolBox — Ananus — M3sneuenue —Boipesanue (Clip).

Hanee, nis ynporneHuss oOpaOOTKM JaHHBIX JKEJaTelIbHO OOBEAUHUTH BCE BEKTOPHBIC
OOBEKTHI B CJI0€ 3aTOIUICHUS B OJMH TIOJIHUTOH.

Jlis BBIMOJTHEHHS] STOW OIepaluy BOCHONB3YyiHTech WHCTpyMeHTOM CrnusHue (Tpymmna
MHCTPYMEHTOB YIIpaBJIeHHUE JAaHHBIMH, TOArpynna [ enepanuzanus).

BbImomHUTE NPOCTPAHCTBEHHOE COEIMHEHUE CIIOEB HACENEHHBIX MYHKTOB U 30H
3aTOIUIEHUS, IIPEJBAPUTEIBLHO BBIPE3aHHBIX MO KOHTYpaMm OacceilHOB. HCTpyMEHT HaxoIuTCs B
rpynne Amxanu3, mnoarpynna Hamoxkenue. B pe3ynpTaTe omnepanud MpOCTPaHCTBEHHOTO
COeIMHEHMS OyJIeT MOIY4YEH CJIOM HACEJIEHHBIX ITyHKTOB, B TOM WJIM MHOM CTENEHU MOABEPIIINXCS
3aroruienuto (City flooded.shp). BonbmmHCTBO U3 HUX 3aTOIMJICHBI HE3HAYUTEIHHO.

Uto0bl yCTaHOBUTH, HACKOJIBKO CYIIECTBEHHAS! YaCTh TEPPUTOPHH KAXKIOTO U3 HACEICHHBIX
MTYHKTOB IO/ABEPIJIach 3aTOIUICHUIO, HEOOXOIUMO BHIYMCIUTH 3aTOIICHHYIO MJIOMA/Ab U €€ 00 OT
o01Iel TTomaan sl KaKJ0T0 HACEJICHHOTO MTyHKTA.

Jns 9TOro cHavasia BBIYMCIIATE IUIOLIAJb BCEX HACEJEHHBIX MYHKTOB, B TOW WJIM HWHOH
CTENEHU MOABEPruIuxcs 3arorieHuto. B atpubyrusnoit Tabnuie cios City flooded.shp co3nmaiite
HOBOE ToJie Area W BBIYMCIUTE B HEM IUIONIAJb OOBEKTOB B IeKTapax, MCIOJIb3Ys KOHTEKCTHOE
MEHIO 110J11 «BBIYUCIUTD TEOMETPUION.

[Jlanee BbIYMCINATE 3aTOIUVIEHHYIO IUIOIIAJb B MpEAeNax KaXKJ0ro HACEJIEHHOrO IyHKTa.
Bocnonesyiitech 115 3T0oro uHCTpyMeHToM Ilepeceuenne. MHCTpyMEHT Takke HaXOJUTCS B TpyIIEe
AHanu3. BbINONIHNTE INepeceueHue Cj0s 3aTOIUICHHBIX HACEIECHHBIX IIYHKTOB CO CJIOEM 30HBI
3aroruieHus. B pesynbTare OyayT BbIpe3aHbl TOJIBKO 3aTOIJIEHHbIE ()parMeHThl HaceJIeHHBIX
MYHKTOB, OJIHAKO UCXOJHbIEC 3HAUECHUSI UX ILJIOIIAIN COXPAHATCA B oje Area.

JloGaBbTe B moiy4yeHHbIN ciaoii HoBoe moje Area Flooded, tun mons Float. Beruncinure B
HEM IIJIONIa b OOBEKTOB B rekTapax. Takum oOpa3oM, OyJeT BbIUMCIIEHA 3aTOIUIEHHAs IJIOLIab B
npenenax KakJaoro HaceJIeHHOTO MyHKTA.

Jlo6aBbTe emie oqHO HOBoe nosie Tuna Float u ¢ momomipio Kanbkynsropa mosist BBIYUCINUTE
B HEM JIOJIIO 3aTOIJIEHHOM IUIOMIa i OT OOMIeH MIomaan HaceIeHHOTO TyHKTa.

Tenepp 3T JaHHBIE HY)KHO INPUCOEIUHUTH K HMCXOJHOMY CJIOK0 HACEJICHHBIX ITyHKTOB
(BBIpE3aHHOMY I10 KOHTYpY OacceilHoB pek). [Ipucoennnenue arpuOyTUBHOM TaOIUIBI BBIOJIHUTE
o nonto Iloanucu, conepskaiieMy Ha3BaHNs HACEIEHHBIX ITYHKTOB.

[Toce mpucoenuHenus: aTpuOYTUBHON TAOJUIIBI IEPEHIUTE B CBOWCTBAX CJIOSI HACEIICHHBIX
IYHKTOB Ha BKJIaAKy CHMBOJIBI M HAcCTpOWTe OTOOpa)KeHHE IO IOJII0, COJEpKallleMy MpPOLEHT
3aTOIUIEHHOH TepPUTOPHUH, CIIEAYIOIIUM 00pa3oM:

3aTOIUIEHHE OTCYTCTBYET

Bo3mosxHo HesHaunTensHOoe 3aToruierne (0T 0% mo 2% miomaam)

HesnaunrensHoe 3aromsenue (3aromieHo ot 2 10 10% tepputopun)



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

CwibHOE 3atorieHue (0osiee MoJ0BUHBI OOIICH TUTOIIAIH)

Kak BuaHO W3 pe3ynbTHpYIOmEH aTpuOyTHBHOW TaOJIUIBI, HanboJiee CYIIECTBEHHOMY
3aTOIUICHHI0, B TMPOLEHTaX OT OOmed TUIomaad, TMOABEPIVINCh HACEIICHHBIC ITYHKTHI,
pacnosoKeHHbIe B0 p. UycoBas.

UTo0B! ompeaenuTh NepeYcHb 3aTOMICHHBIX HACEICHHBIX MyHKTOB IO PeYHBIM OacceliHaMm,
BBITIOJTHUTE TPOCTPAHCTBEHHOE COCAMHEHHE CJIOS HACEJIEHHBIX IYHKTOB, [OABEPIIINUXCS
3aTOIUICHHIO, CO CJIOEM BOJOCOOpPOB, a 3aT€éM CYMMHUPYHTE KOJMYECTBO HACEICHHBIX MYHKTOB IO
Oacceiinam pek. bonee momoBMHBI BCceX MOATOIUICHHBIX HACEICHHBIX IYHKTOB HPUXOAUTCS Ha
OacceiiH p. Uyconasi.

UT0o0B!I BRIYUCIUTh CYMMAapHYIO JUIMHY 3aTOTUICHHBIX JIOPOT, BBIMOJHUTE BBIPE3aHUE CIIOS
JIOpPOT MO CJIOI0 30HBI 3aTOIUICHHUS. 3aTeM CO3/aiiTe B CJI0€ JOPOr HOBOE MoJie Area U BBIYMCIUTE
JUTMHY Jopor B kwiomerpax. CyMMHpYHTe JUIMHY 3aTOIUICHHBIX YYacTKOB 1o moiro Haspanwe,
coJiep>KalieMy THITH3aIUI0 JOPOr.

Co3zpaiiTe KOMIOHOBKY KapThl, BKJIIOUAIOINIYI0 KocMHYeckui cHUMOK 3a 30 ampens 2001
rojia, BEKTOPHBIE CJIOU PEUHBIX OacceHOB, 3aTOIUICHHBIX HACEJICHHBIX MYHKTOB (C TMOAMHCHIO
Ha3BaHUU) U JIOPOKHOU ceTu. JlOMOJHUTEIBHO MOJATOTOBHTE TEKCTOBBIA OTYET, BKIIFOUAIOIIMI
CIIEYIOILYI0 HHPOPMAITUIO:

— KoymuecTBO MoABEprinXxcsl 3aTOIJICHHIO HACETICHHBIX ITYHKTOB TI0 OacceiiHaM pek.

— IlepeueHp HacCelEHHBIX IYHKTOB, TIOABEPTIIMXCS 3HAYUTEIBHOMY WM CHIBHOMY
3aTOIUICHUIO, 110 OacceitHaM pek.

— JnuHa gopor (IIOCCEMHBIX, YCOBEPUICHCTBOBAHHBIX IIIOCCEMHBIX, YIYYIIEHHBIX
TPYHTOBBIX JIOPOT), MMOABEPTIINXCS 3aTOILICHUIO.

— OOmast Tioniaap 3aTOIJICHHOW TEePpUTOpUU MO OacceiiHaM pek (s ee BBIYMCICHUIO
HE00XO0/IMMO BBITIOJIHUTH NTEPECEUCHUE CII0sI OACCEHHOB M 30HBI 3aTOIICHHUS).

Pezynomam evinonnenus 3adanus: BbACNEHHAs 30HA 3aTOIUICHHS HAa OCHOBE JaHHBIX
KOCMHUYECKOT0 MOHUTOPHHTA.

Jladoparopnasi padora Ne4. Ilpumenenne I'MC-texHosi0oruii AJs1 BOCCTAHOBJIEHUS
1oJieil ruIpoMeTeopoIOrHYecKUX BeJTMYUH.

Llenv 3a0anus: WCNONIB30BAaTh COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJOTHH JJISl PELICHUS
3aja4 Npo(ECCUOHATIBHOM JEATENbHOCTH M B HOBBIX oOnacTsax 3HaHui, npumensts [MC-
TEXHOJIOTUH ISl BOCCTAHOBJICHUS MOJIEN THIPOMETEOPOJIOTHYECKIX BETUUHH.

Ilopsadok svinonnenus 3a0anus:

Wcxonuble daHHBIC JUIS BBIMOMHEHHS paboThl HaxonsaTcs B mamke C:\Tasks\Interpolation.
3anyctute npuioxeHue ArcCatalog ¥ HpoCMOTpUTE BEKTOPHBIE CIIOM M UX aTpUOyTHUBHBIE
TaOJINLIBL:

— Boundary.shp — rpanuna Iepmckoro kpast

— Water.shp — KOHTYpbI BOJIOX PaHHITHII]

— Wood.shp — pacturensHOCTh

— T2m.sshp — cnoii meteoctaniuii [lepMckoro kpas W CONPEICIBbHBIX TEPPUTOPHI ¢
JAaHHBIMU O CPEHECYTOUYHOM TeMIiepaType Bo3ayxa 3a ampeinb 2011 r.

— Bass.shp — cioii 6acceliHOB KPYIHBIX peK

— CHerocwemku_Jjiec.shp — TaHHbIE MTOJIEBBIX CHETOMEPHBIX ChEeMOK B Jjecy 3a 31 mapra 2011
r. (cpeHuit 3armac BOJbI B CHETe Ha MapuipyTe, npuseneH B moje SWE 3103)

— CHerocbeMkH_mose.shp — naHHbIE TOJEBBIX CHETOMEPHBIX ChEMOK B mojie 3a 31 mapra
2011 r. (cpennuii 3amac BoJbI B CHETe Ha Mapiipyre, npusezeH B mose SWE 3103).

DEM1000.img — uudpoas Moaens penbeda Teppuropun [lepMckoro kpast ¢ paspereHueM
1 kM.

B 06aze reomannbix Hopmbl.mdb mnpuBereHbl HCXOAHBIE JaHHBIE [UIS CO3/aHUS
KJIMMaTHYECKHUX KapT (CJI0M MeTeoCTaHIIMM U 00J1acTh aHAIN3a).

B ¢aiine Hopmblxls mpuBeneHbl KIMMAaTHYECKHE HOPMBI TEMIIEPAaTypbl BO3AyXa, CyMM
0CaJIKOB, BIIAJKHOCTH BO3]TyXa, IPOIOJDKUTEITLHOCTH COJTHEYHOTO CUsiHusA 3a mepuox 1971-2000 rr.




B nanke T850 norm HaxoAsTCA TaHHBIE O KIMMAaTUYECKON HOPME TEMIIEPATYPhI BO3/1yXa Ha
n3obapuueckoit mosepxHoct AT850 (BricoTa okoto 1,5 KM) 3a KaXKIbIi MecsI] roJa.

Jannbie B pacTpoBoM Gopmare *.img.

WuTeprionsuus KiMMaTtudeckux JIaHHbBIX. B Hactosdmee Bpemst I'MC-texHosmorum moryt
IPUMEHATBCS U1 CO3aHUs KIMMATHYECKUX KapT. OJHAKO IpHU MHTEPHOJSALUUU TAaKUX JAHHBIX
HEOO0XO/IMMO YYHMTHIBAaTh HEKOTOPBIE UX OCOOEHHOCTH, B YaCTHOCTH IUIOTHOCTH HAONIONATEIBHON
CEeTH, BBICOTHBIE 3aBUCUMOCTH U T.A. B NIpoTHBHOM cilyyae pe3ynbTaT MHTEPHOJALUM Oyner
coJiepKaTh OIMMOKHU M apTedaxTsl (T.e. 0COOEHHOCTH MOTYYEHHON MMOBEPXHOCTH, HE CBOMCTBEHHBIE
paccMaTpuBaeMOMy  SBJICHMIO B Ipupoae). PaccMoTpum mpouecc  KapTrorpagpupoBaHus
KJIIMMaTUYECKUX XapaKTEPUCTUK Ha IIPUMEPE CPEAHEMECAYHBIX 3HAUECHUI TEMIIEpaTypsl BO3AyXa U
cymM ocaakoB B [lepmMckoM kpae.

Jliis BeINOSIHEHUsI paboThI 3amycTuTe npuioxkenue ArcMap.

Jlo6aBbTe B IPOEKT Ciieayromie ncxoanbie qannubie u3 nanku C:\Tasks\Interpolation:

— Bce ciou u3 6a3el reoganHbix Hopmbel.mdb;

— 1udpOBYIO MOJIENb penbeda;

— TabJINIBI CO 3HAYEHUAMH KIIMMaTHYECKUX HOpM U3 (aitia Hopmbr.xls.

OTto0pasute nosnuroHansHble ciaou Tpanul Ilepmckoro kpast (Boundary.shp) u ob6macts
pacuera (Mask.shp) 0e3 3anuBku. IlognmuimmrTe Ha3zBaHHWS MeTeOCTaHIMK 1Mo om0 Name. s
BBITIOJIHEHUSI KOPPEKTHON HHTEPIOJSIIAN HEOOXOJMMO HCIIONB30BaTh JAAHHBIE C METEOCTAHIUH,
pacroyio’keHHbIX He TOobKo B IlepmMckoM Kpae, HO U 3a ero npenenamu. B cBsi3u ¢ atum Gepyres
naHHble ¢ 15 mereoctanuuit Kuposckoii, CBepuioBckoit oonacret u Pecyonnku Komu.

[TpucoenuuuTe TabIUIy CO 3HAUEHUSIMH CpEAHEN CYTOUHOM TeMIlepaTyphl BO3JlyXa K CIIOK0
METEOCTaHIMI MO KiIo4YeBoMy Mnoir Name ¢ ucnoiab3oBaHueM oniuud CoxXpaHUTh TOJBKO
COIIOCTaBJIEHHBIE 3aIUCH.B pe3ynbrare Bce He MpUCOeAMHEHHBIE 00BEKTHI 0TOOpaXKaThCs HE OYAYT,
a B aTpuOYTUBHOI TaOIMIIE CJI0SI METEOCTAHLIUN MOSIBATCS MOJIS CO 3HAUEHUSIMU CPEIHEN MECSIUH O
TEMIIEPATypPhI BO3AYXaA.

[Tpexe ueM BBIIOJHUTH UHTEPIIOJISALIMIO, HY’)KHO HACTPOUTH SKCTEHT U MacKy aHanu3za. s
storo B [lapamerpax Cpenst ArcToolBox B rpynmne DkcTeHT aHanu3a BbiOepute cinoit Mask.shp, B
rpynne AHanu3 pacTpa yCTaHOBUTE pa3Mep sueiiku, paBHblil 1000 M, a MacKy aHajiM3a — IpaHULBI
Ilepmckoro kpast (Boundary.shp), uro mno3Boaut o0pe3aTh pe3yabTaThl HHTEPHOSILUU I10
rpanunam Ilepmckoro kpas. OTu HacTpOHKHU OYIYyT MCHOIB30BAThHCS Jajee JUIsl BHIIIOJIHEHUS BCel
paboThI.

BolnonHuTe MHTEPHOJIALMIO CPEAHEW MECSYHON TeMIlepaTypbl sIHBaps C HCIOJIb30BAaHUEM
pasNUYHBIX METOJOB — OOpaTHO B3BEUIEHHBIX paccTosHui, CraiiHa u Kpurusra, nepBeIM
ucnons3yiite meton OBP.

Jnis aTOrO B rpymnie nHCTpyMeHTOB Spatial Analyst BeiGepute noarpynmny Matepnonsuus —
OBP. B nuanoroBoM OKHE HMHCTPYMEHTa BBIOEpUTE BXOIHBIE TOYEUHBIE JAaHHbIE — CJIOU
METEOCTaHIMH, B TI0JI€ 3HAYEHUH — TEMIIEpATypy BO3/1yXa B SIHBape, OCTaJIbHbIE 3HAUEHUS OCTABbTE
10 YMOJTYaHUIO U 3aIlyCTUTE MPOLIECC MHTEPIOJISALIUY.

Pesynerar wunHTepnomsauum wmerogoM OBP  xapakrepusyercs HalIM4MEM HEKOTOPBIX
apre(akToB, HalpUMeEp 3aMKHYTHIX 00acTell MOHMKEHHOM TeMIepaTypsl B pailoHEe METEOCTaHIIUU
bucep. ITosToMy naHHbIM MeTOJ st pabOTHI C TMIPOMETEOPOIOTHIECKON HH(popMareld 00bIYHO
HE UCMOJIb3YETCH.

AHaJIOTUYHBIM 00pa30M, BBINOJIHUTE HMHTEPIOJAILMIO CPEIHEH SHBapCKOM TemmepaTypbl
BO3/1yXa, UCNONb3Yys MeToasl PerymnsprusoBannoro u Hatsoxaoro Cruaiina.

PerynspusoBaHHblil CIUIaliH CO3JAE€T IVIAJKYI0, ITOCTETIEHHO MEHSIOIIYIOCS IOBEPXHOCTD,
3HAYeHHUS B KOTOPON MOTYT BBIXOAUTH 3a MPEAEbl JUarna3oHa 3HaYeHUI 3aMepoB.

HarsxHOW CrutaliH MEHSIET JKECTKOCTh IIOBEPXHOCTM B 3aBUCUMOCTH OT Xapakrepa
Mozenupyemoro siBaeHus. OH co3/laeT MEHee TJAJAKyI0 MOBEPXHOCTb, 3HAYEHHs] B KOTOpPOH He
BBIXOZAT 3@ MPEIENIbl MCXOJHOTO JMana3oHa, B YE€M COCTOUT CYUIECTBEHHOE IPEUMYILECTBO
JAHHOT'O METO/1a.

WuTepnonsiuys METOAOM  PEeryjIsspU30BaHHOTO CIUIaiiHa o0ecreduBaeT OTCYTCTBHUE
apTe(akToB, OJIHAKO 3HAYEHHS SYEEK BBIXOAAT 3a IMpenesibl AMana3oHa 3HAYEHHH HCXOTHBIX
naHHbIX. HaTshkHOM criaiiH obecrieunBaeT yMEHbIIEHHE KpaeBbIX 3(P(PEeKTOB mpu MHTEPHOISLIHNH,



MO3TOMY HCIIOJIb30BAaHHE €ro B JaHHOM CIydyae MpPearoYTUTENbHO. AHAIOTMYHBIM 00pa3oM,
ucnons3dys Meroasl OBP u HaTskHo#l criaiiH, BBIIOJHUTE MHTEPIOSILUIO CPEAHEH HIOJIbCKOM
TeMIiepaTypsl Bo3ayxa. B atom cimyuae Henocratku metona OBP OynyT 3aMeTHBI HAMHOTO JIyYIIIe.

W3BeCTHO, UTO IIPU MHTEPIOJISALUN TEMIIEPATYPhI BO3yXa B TOPHON MECTHOCTHU (K KOTOPOM
OTHOCHUTCSI BOCTOYHas yacTh IlepMmckoro kpasi) HEOOXOAMMO YYUTHIBATh €€ BEPTUKAIbHBIN
IpagueHT. 3HAa4YeHUs BEPTUKAIbHOIO TpaJMEHTAa TEMIIEPaTypbl MOXHO BBIUMCIMTH, 3Has
TEMIIEpaTypy BO3[IyXa B IPU3EMHOM CJO€ M Ha OINpEeAENeHHOW BBICOTE (MO JaHHBIM
Panro30HIMPOBAHNUS aTMOC(EPHI HITU TI0 BBIXOJHBIM JTAHHBIM YHCICHHON MOJEIIH).

B nanHoil pabore s pacyeTa BEPTUKAIBHOTO TpaJHEeHTa TeMIIepaTypbl BO3ayXa
HCIIONB3YIOTCSA KIMMATHYECKHE HOPMBI TeMIIepaTypbl Ha m3obapuyeckor moBepxHoctu 850 rlla
(BeicOTa - okoyio 1,5 kMm). OTu mannwie Haxonaarcs B manke T850 norm. J[oGaBbTe B HOKYMEHT
ArcMap nannble 3a saBapb U uroib (1850 01.img u T850 07.img).

HetpynHo 3aMeTuTh, YTO €CIIM B HIOJE CpPEeNHss TeMIleparypa Bo3ayxa Ha M300apudecKoi
noBepxHocTH AT850 HaMHOTO HIKE, YEM B MPU3EMHOM CIIO€, TO JJISl SHBAps XapakTepHa oOpaTHas
cutyauus. g uronst XapakTepHO HOPMAJIbHOE PACIIPEETICHUE TEMIIEPATYPhl C BBICOTOM (MajeHue
B cpeadem Ha 0,6° Ha kaxpie 100 M moabema), a s THBAps — MHBEPCUOHHOE.

JUis vHTEepHoIsAUMU TEMIEepaTypbl BO3AyXa C YYETOM €€ BEPTUKAJIBHOIO IpagueHTa
HE00XOIMMO UMETh CJIEIYIONINE UCXOAHbIC TaHHBIC:

1) maHHBIE METEOCTaHUUH, (PUKCHPYIOUINE TEMIEPaTypy BO3AyXa B NMPU3EMHOM CIIO€ Ha
BBICOTE 2 M;

2) cpenHUN BEpPTUKAIbHBIA T'PAaAUEHT TEMIIEpPATypbl B Ci0€ aTMoc(ephl, sl KOTOPOIro
MIPOBOAMTCS pacueT (B JaHOM ciy4ae 3To cioif oT 3emuu 10 850 rlla);

3) uudpoByro mozeinp penbeda;

4) pa3HOCTh MEK/IY BBICOTOH 36MHOM MMOBEPXHOCTH U BHICOTAMH OJIMKANIINX METEOCTAHIIUH
JUISL KaKI0u stueiiku pactpa LIMP.

[Tocneanuii pacTp MOXKHO BBIYMCIUTH JBYMSI CHOCOOAMHU: OMNPENENUTh Onnkaiiime
METEOCTaHIUH, UCII0Nb3Ysl HHCTPYMEHT CO3/IaHUS OJUTOHOB TrcceHa U KOHBEPTUPOBATh UX 3aTEM
B pacTpoBbIi (hopMat, UCHOIB3YS B KayecTBe aTpuOyTa moje BhICOTHI MeTeocTaHuu Height, umu
IIPOMHTEPIIONUPOBATH BHICOTHI METEOCTAHLIMM OJTHUM U3 METOJIOB <OKECTKOM» MHTEPIOJIALIUU.

ConoctaBbTe pe3yabTaThl, KOTOPbIE MOXKHO MOJIYYUTh STUMH JIBYMsI CIIOCOOaMHU.

CoznaiiTe Ha OCHOBE CJI0Sl METEOCTaHUUMN MOJIMIOHbl THucceHa, AJis 3TOro BOCIOJb3YHTECh
COOTBETCTBYIOIIIMM MHCTPYMEHTOM M3 Ipynnbl AHanu3 — bauzocts. [Ipu 3ToM B BBIXOJIHOM cioi
HE00X0IMMO MEPEHECTH BCE aTpUOYThl METEOCTAHLIUH.

KoHBepTupyiite nojiy4eHHbI CI0W B pacTp, UCMOJIb3Ysl B KAUECTBE IMOJISI 3HAUEHHUI BBICOTY
METEOCTAHIIUIA.

Tenepp wnMerTCs Bce JaHHBIE [UIsl pacdyeTra TEMIEpaTypbl BO3JyXa C YYETOM €€
BEPTHUKAIBHOIO rpaauenTa. s aToro ucnons3yercs ciaeayromas gopmyna: T =T1 — 0,01AT(H —
Hst),

rae T u T1 — TemnepaTypa Bo3/1yxa, BBIYMCICHHAS] COOTBETCTBEHHO, C

y4eToM U 0e3 ydeTa BepTUKAIbHOTO IPaJUEHTa;

AT — BepTHKaIbHBIN I'PAJMEHT TEMIIEPATYPHI BO3/1yXa, BBIPA)KCHHBIN B

°C/ 100 M BBICOTHI,

H — BrICcOTa MecTHOCTH;

Hst — BbIcOTa METEOCTaHIINH.

3HaueHue BEPTUKAIILHOTO rpasneHTa yMHokaercs Ha 0,01, 4ToObl BBIpa3uTh €ro B rpajaycax
Ha | MeTp BBICOTBHI.

B pactpoBoM kanbKynsiTope qaHHast popmysa OyAeT BBITJISAETh CleIyIOIINM 00pa3oM:

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

rae «Spline T2m» — pe3ynbTaT MHTEPHOSAIMNA TEMIEPaTyphl BO3AyXa Ha BBICOTE 2 M;
«T850» — pe3yabTaT MHTEPHOJALMN TEMIIEPATyphl BO3yXa Ha W300apHuecKoil nmoBepxHocTH 850
rlla; «DEM1000» — mmudposas monens penveda «TissenPoly» — pactp, comepxamuii 3HaUCHHS
BBICOTHI OJM>Kaiiiieil MeTeoCTaHIIuU, TOCTPOSHHBIN Ha OCHOBE MOJIMTOHOB THCCeHa.



Koaddumuent, pasnsii 0,0008 (1/1200), mmeeT 3HaueHHWe oOpaTHOE CpeaHEH TOJIIHUHE
MOTPAHUYHOTO CJI0s1 aTMOC(Ephl MEXTy 36MHOM MOBEPXHOCTHIO U M300apUUYECKOi TTOBEPXHOCTHIO
AT850 B MeTpax.

BreimonHuTe pacder cpeaHel TemImeparyphl BO3JyXa B HIOJNIE IO JaHHOW Qopmyne c
nomoluisio PactpoBoro kanbkyastopa.

Kak BHIHO, UCHONB30BAaHHBIM METOJ IO3BOJMJI Yy4ecThb BIUSHUE penbeda, HO
UCIIOJIb30BaHNWE MOMUTOHOB TucceHa st ompeAeseHus: BBICOTHI OmKalIieil MeTeocTaHIUU
MPUBEJIO K NOABICHUIO apTe(haKTOB HA TPAHULIAX TTOJTUTOHOB.

B cBA3M ¢ 3THM MNpEeANnoOYTUTENbHBIM SBISIETCS BTOPOHM CHOCOO OmpeseNieHus: BBICOTHI
Onuxaiiiiell MEeTeoCTaHIIMU — C TOMOIIBIO KECTKOW MHTEPHOJSIUU. BBIMOTHUTE MHTEPIOISIILINIO
BBICOT METEOCTAaHIMIl METOAOM HATSDKHOIO CIUIaliHA, COXPAaHUTE pe3ysIbTaT HHTEPIONIALUU C
HazBaHueM Station Hetght.img. 3aTemM MOBTOpHO BBIYUCIUTE CPEIHIOI TEMIIEpaTypy BO3lyXa B
uioge Ha Tepputopuu llepmMckoro kpas 1O TNpPUBEIEHHOW Bbimie ¢GopMyse, 3aMEHUB
HCIIOJIb30BaHHBIN paHee pacTp BHICOT METEOCTAHIIMI Ha HOBBIM pacTp Station Hetght.img.

HactpoiiTe nBeToBy10 nanutpy sl pe3yJsibTaTa BBIYUCICHUS (L[BETOBAsI IKala — OT CUHETO
K KpacHoMy). CorocTaBbTe pe3yJbTaT MHTEPIOJSALUN CPEIHEN HUIOJIIbCKON TeMIepaTyphbl BO3ayXa
0e3 ydera m ¢ yderoM penbeda mecTHOCTH. Kak BHIIHO, TOJIBKO BTOPOH CIIOCOO IO3BOJSET
BOCCTAaHOBUTH TIOJIE TEMIIEpaTypbl, OJM3KOe K pPeaJbHOMY, U BBIIBUTH 00JacTH HU3KOW CpenHei
TeMIeparypbl Ui (Huxke +15°), cylecTByrollMe B TOpPHBIX pailloHax, a TakKe MOHUKEHHE
TeMIeparypsl Ha 1-2° Ha BO3BBIIIEHHOCTSIX B CPAaBHEHUH C HU3MEHHOCTSIMH.

AHAJIOTUYHBIM 00pa30oM MPOUHTEPIIONMPYHTE CPETHIO TeMIIEpaTypy BO3AyXa B sSHBape.
ConocraBbTe pe3yabTaThl HHTEPIOIALNH, TOJy4YEeHHBIE ¢ y4eTOM U 0e3 yueta penbeda. Kak BuaHo,
B SIHBape MpH MpeoOdialaHuil MHBEPCHOHHOTO paclpe/ieieHus] TEMIIEpaTyphbl ¢ BHICOTOH BIIHMSIHHE
penbeda yaaercss yuecTh He MOJTHOCTBIO, OHO MPOSIBIISIETCS B OCHOBHOM B TOPHBIX paiioHax (B ropax
TerJiee, 4YeM B JIOJIMHAX).

AHaJIOTMYHBIM 00pa30M BBIMOJIHUTE HHTEPIOJSIUIO CPEAHEH TeMIlepaTypsl BOo3ayXa 3a Bce
OCTaJbHbIE MECSIBl TOAAa U CHAENaiiTe BBHIBOABI O BIMSHUM Ha €€ paclpe/esieHne BEpTUKAIbHOIO
rpagueHTa.

WuTeprionsiuyst KIMMaTUYECKMX JaHHbBIX 00 ocankax. Ocalku —XapaKTepu3ylTcs
UCKITIOYUTENIbHOM HEpPaBHOMEPHOCTHIO MPOCTPAHCTBEHHOTO pachpezeneHus. bombiioe BiusHue
OKa3bIBalOT HA HX pACIPEAETICHUE BBICOTHI, YKJIOH M D3KCIO3MLHS CKJIOHOB, IIEPOXOBATOCTh
MOBEPXHOCTH, HAIMYKME KPYIMHBIX BOJI0EMOB. Bee 3T (pakTOphl MPH MHTEPHOSAIUHN JaHHBIX PEIKON
Ha0Jt0/1aTeIbHON CETH Y4eCTh HEBO3MOXKHO, TOCKOJIbKY 3aBUCUMOCTH HOCAT JIOKAJIbHBIN XapakTep.
OpHako y4yeT MpU MHTEPIOJSIIHNH JaKe TOJIBKO OJHOTO (paKTOpa — BBICOTHI MECTHOCTH, MO3BOJISIET
3HAYUTENIBHO YIYYIINUTh pe3yabTaT. YToObI MPOBECTH MHTEPHOJSALUI0 KIMMAaTHYECKUX JaHHBIX 00
ocagkax (xknmumaruyeckue HopMbl 3a 1971-2000 rr.) MOXHO WCMONB30BaTh CIEAYIOIIUE
JIONYILEHUS, MOATBEP)KIAIOMIMECS aHAJIM30M JIaHHBIX HAOJIOJEHUI: BEpPTHUKAIbHBIA T'pPaJUEHT
OCaJIKOB B XOJIOAHBIA Mepuo] (HOSAOpb-MapT), a Takke B OKTSIOpE COCTaBISET B CPEIHEM OKOJIO
10%100 M BbICOTHI, B IepuoA ¢ Mast 1o aBryct — 5%/100 M BBICOTHI, B anpesie U CEHTSI0pe mopsaKa
7-8%/100 M BBICOTHI.

BbIcOoTHBIE 3aBUCUMOCTH JTy4YIll€ BHIPA’KEHBI JUIsl 00JI0KHBIX 0caakoB. [loaToMy uem Oosbiie
B MECSIYHON CyMMeE OCaJKOB JOJsi OOJIOKHBIX, TEM JIy4llle BhIpaK€Ha JaHHAs 3aBUCUMOCTb. J[Jist
BBITIOJIHEHUSI MHTEPHOJIALINK KIMMAaTHYECKUX JaHHBIX 00 ocajikaxX yJaduTe MPUCOCAMHEHHYIO K
CIIOI0 METEOCTaHIMKA TabNmuIly ¢ JaHHBIMH O CpeOHEHl CYTOYHOH TemmepaType BO3ayxa U
MIPUCOCTMHATE TAOJIMITY C JAHHBIMU 00 Ocajkax. 3aTeM MPOWHTEPHOJUPYUTE CYMMY OCAIKOB 3a
suBapb MeTonamu OBP, HaTshKkHOTO critaiiHa ¥ KpUTHHTA cO ChEepPUUECKOl MOJENbIO BAPUOTPAMMBI
Y CpaBHUTE MOJyYEHHbBIE PE3YyIIbTAThI.

Kak BumHo, pesynpTar wuHTeprnomsauud wmerogomM OBP  xapakTepusyeTcss HanumuueM
apTeakToB (3aMKHYTBHIX BIIQJUH U THKOB, HE CYIIECTBYIOIIUX B TPHPOJAE), a METOJ KPUTHHTA
CO3/1a€T CTYIEHYATYIO IOBEPXHOCTb.

OtHocutenbHO OoJiee CIVIaXEHHBIH pe3ylbTaT 00ecreynBaeT CIUIaliH-UHTEPIIOISIIHS,
KOTOPYI0 M HCIIONIb3yeM B JaibHeimiei pabote. VHTEpHomsiius OCaJAKOB C yYE€TOM BBICOTHI
MECTHOCTH BBINOJIHSIETCS

110 MeTony, npeanoxxeHHomy B.A . IllyToBbIm.



Cnavana B aTpuOyTHBHOM TabJWIIEe CIIOS METEOCTaHIIUK co3naiTe HoBoe mose tuna Float,
KoTopoe HazoBuTe Prec_jan. C momouipio KanpkynsTopa mosisi BBIMMCIUTE B HEM CYMMBI OCaJIKOB
JUISl KQKIOW CTaHIUU, «IIPpUBEACHHBIE» K BbIcOTE€ 200 M ¢ y4€TOM BBICOTHOM 3aBUCUMOCTH, KOTOpas
npunsta paBHoi 10%/100 m.

3aTeM NPOMHTEPIIOIUPYUTE MOJYYEHHBIH pe3yibTaT METOJOM HaTSKHOro cruiaiiHa. Kak
BUJHO, pE3YyJbTaT HWHTEPHOJSALUU <«IIPUBEAECHHBIX» OCAJKOB CYLIECTBEHHO OTJIMYAETCs OT
pe3ylibTaTa HHTEPHOIAUUU GaKTUIECKUX JaHHBIX.

Brraucnute ¢ momompto PacTpoBoro KainbKymIsiTopa mo opMysiie HOpMy OCaJIKOB B STHBApe €
y4eTOM BBICOTHOM 3aBucumoctu: [Prec 200] + 0,001 * [Prec _200] * ([DEM1000.img] - 200),

rae [Prec 200] — pe3ysibTaT MHTEPIHOISIUA CYMMBI OCaJIKOB 32 SIHBApPb, «IIPUBEICHHBIN» K
BeicoTe 200 M; ([DEM1000.img] — mudposas moxens penbeda, 0,001 — BepTUKambHBINA TpagiueHT
ocagkoB, 200 M — BbICOTa, K KOTOPOI ObLIa MpUBEJEHA CyMMa OCaIKOB Ha METEOCTAHIIUSX.

B pesynbrare OyneT moiyueHo mojie HaKOIUICHHBIX 0CAJIKOB C yYETOM pelibeda.

Pesynbrar pacuera HazoBute Precipitation Janvier.img.

VY4er BBICOTHOM 3aBHCHUMOCTH CHJIBHO MEHSIET pPE3yJbTaThl MHTEPIOJSALMU JIAHHBIX 00
ocangkax. Hacrpoiite Ay pe3yiabTaTOB MHTEPHOJSINM JaHHBIX 00 Ocajgkax 3a SHBapbh C Y4eTOM
penbeda u 6e3 ydera penbeda OJMHAKOBYIO IBETOBYIO MAJUTPY, M COMOCTaBbTE WX. Kak BUIHO,
HamOoJee CyIIEeCTBEHHbIE pa3jNuus pe3yJbTaTOB MHTEPHOSIUN XapaKTEepHbl MJS TOPHBIX
paifoHoB. Mcrosib30BaHHBII METOJ MHTEPHOJSLUUU IO3BOJISIET YYECTh BIUSHUE OapbepHOro
saddekTa Ha pacnipeneseHre 0caakoB 1o Teppuropun [lepmckoro kpas.

AHaJIOTUYHBIM 00pa30M, HCIONB3YyS PACCMOTPEHHBIC BBINIE JOMYHICHUS O JIMHEHHON
3aBHCHUMOCTH CYMM OCAaJIKOB OT BBICOTHI MECTHOCTH, BBIMIOJTHUTE WHTEPIIONIALUIO CYMM OCaJIKOB C
yuetoM penbeda 3a 12 mecsien. COXKUB pe3ysbTaThl ¢ MOMOIIBI0 PacTpoBOro KalbKyiaTopa,
paccuuTaiiTe Takke TOJOBYIO HOPMY OCaIKOB, HOPMY OCAJKOB XOJIOJAHOTO (HOAOpb-MapT) H
TEIUIOTo Tepuoaa Ha Teppuropuu llepmckoro kpas u ohopmMuTe KOMIOHOBKY KapT «lomoBas
CyMMa 0caJIkoBy», «OcaJKu X0JIOAHOTO EPUOAA» U «OCATKU TEIUIOTO epUoIar.

WHTepnonsiuys JaHHBIX OMEPAaTUBHBIX METEOPOJOrHMYecKHX HabmropeHuil. MHTeprmomsius
JAHHBIX OIEPATHUBHBIX HAOMIOJEHUII MMEET MHOro OOIIer0 C MHTEPHOJISAIHENH KIMMAaTUYECKUX
naHHbIX. PaccMoTpuM ee Ha mpuMepe JTaHHBIX O Temreparype Bo3ayxa B ampene 2011 r. st atoro
ylaiure u3 JoKyMmMeHTa ArcMap kiumaTtuueckue MJaHHble W Jo0aBbre cinoit T2m.shp, B
aTpUOYTUBHOM Ta0IHIIE KOTOPOTO COACPKATCS JaHHBIC O TeMIIepaType Bo3ayxa B anpene 2011 r.

Jlns pacueTa BEpTUKAIBHBIX TPAJUEHTOB TEMIIEPATyphl BO3AyXa MO OMEPAaTUBHBIM JaHHBIM
MOTYT OBITh MCIIOJIb30BaHbl JIaHHbIE OOBEKTUBHOIO aHallM3a, HAIpUMep OOIIEOCTYNHbIE JaHHbIE
monenu GFS/NCEP.

Mopnens GFS/NCEP — riobanpHast yMcieHHasi MOJIeNb POTHO3a IOT0/1bl, pa3padarbiBaeMast
HarmonansubeiM 11eHTpoM atMocdepubix uccrnenopanuii CILIA. TTporrosst Ha 192 9 BeITycKaroTCs
JUIs BCETO 3€MHOTO0 I1apa 4 pas3a B CyTKH, C IIaroM 1o npoctpanctBy 50 kM, MO BpeMeHu — 3 .
[Tpornosnusie nanusie mogenu GFS/NCEP nocTynmHbl B OmepaTHBHOM pEXHMME ISl CKauMBaHUSA C
cepeepa  NOAA  Operational Model Archive and Distribution  System, URL:
http://nomads.ncdc.noaa.gov/data/. Jlanusie pacmpoctpansitotrcs B koiae GRIB2. Konseprarus
naHHbIX U3 ¢dopmara grib2 B dopmar shp-¢ainoB oOCymecTBISETCs] ¢ MOMOIIBI0 MPOTPaAMMBI
tkdeGrib.

Haunnbsie mogenmn GFS/NCEP 3a anpens 2011 r. npencrasnens B nanke GRIB na mucke C.
Jlis uX IeKOIMpOBaHMsS M KOHBEpTALlMM B IeHN-(aiiabsl Bocronb3yiTechk nporpammoit tkDeGrib,
YCTaHOBJICHHOW Ha BalllUX KOMITbIOTEpaX.

3amyctute nporpammy tkDeGrib, B MeHI0 ciieBa BBepxy nepeiaute Ha BKiaaky GIS. 3arem
saiiute B manky C:/GRIB, u otkpoiite oauH u3 (pailyioB TBOWHBIM IIEITYKOM JIEBOKH KHOIIKH MBIIIIH.
B pesynprare B OKHE HpPOrpaMMbl OTOOPA3HUTCS CHUCOK METEOPOJOTHUYECKUX IapaMeTpoB,
conepxammmxcs B ¢aitne. Uarepdeiic mporpammer tkDeGrib mocie nepexoaa Ha Bkinaaxky GIS.

Ornucanmne BoIXOAHBIX mnepemMeHHbIX Moaenu GFS/NCEP B okne tkDegrib Brirouaer
MOPSIIKOBBIN HOMep, KpaTkoe umsi (Short Name), momHoe mms (Long Name), nzobapudeckyro
MOBEpPXHOCTh, ypoBeHb (Level), [laty u Bpems B popmare UTC.

Jlst  BBHIOJIHEHWS] KOHBEPTAllMM B CIIMCKE IEPEMEHHBIX HaWJAWTe TeMIlepaTypy Ha
nzobapuueckoir moBepxHocth AT900 u Bbeienute 3Ty cTpoky. B rpymme Choose File Type



BbIOepuTe ommuio Point, B rpynme Units (enuHUIBI H3MepeHus) BeiOepuTe Metric, B rpynme Round
Decimal ykaxwute 1 (T.e. OKpyrasaTh 3HaueHHs A0 1 3Haka mocne 3amstoil), B ctpoke OUTPUT
FILENAME ykaxute MecTo COXpaHEHUsI BEIXOHOTO (aiijia U ero UMs.

Wmsi BBIXOMHOTO TIeWm-(daiina JOMHKHO BKIIOYATH JaTy, BpeMsi M KpaTKoe Ha3BaHUE
napametrpa, Hampumep 1900 20110401 00.shp. [pyrue omnmuu COXpaHEHHS OCTaBbTE IIO
ymomuanuio. s 3amycka npoiecca KoHBepTauu Haxmute kHotnky Generate shp file.

AHaJOTMYHBIM 00pa3oM KOHBEPTUPYHTE 3HAUYECHUS TEMIEpaTypbl Ha HU300apu4ecKon
noBepxHoctd AT900 3a cpoku 06, 12 u 18 UTC. [Jo6aBbTe BBIXOIHBIC HICHI-(haiibl (pe3ynbrar
KOHBepTanuu) B MpoekT ArcMap. Onum wumeror cucremy koopauHat NCEP-SPHERE
(reorpaduueckasi cucreMa KOOpAMHAT O€3 MPOEKIMH) U MPEJCTABIAIOT COOOM Y3IJIbI MOJEIbHON
CeTKH C pa3MepoM siueiiku B 1 rpanyc. B arpubyruBHoil Tabmune B mone TMP comepkutcs
pacueTHOe 3HaUEHUE TeMIIepaTyphl B y3Jie CeTKU B rpaaycax Llenbcusi.

Jlns  BOcCTaHOBIEHMS TIOJEH TeMIepaTypsl W3 O3TUX JaHHBIX HEOOXOAMMO UX
MIpe/IBApUTENIbHOE MEPENPOCIIUPOBAHUE B CUCTEMY KOOPIMHAT MpoeKTa. [[jist 3Toro Bocmnonb3ynTech
MHCTPYMEHTOM II€pPENpOeHUpOBaHns BeKTOpHBIX naHHbIX (ArcToolBox, rpynma VYmnpasnenue
naHHbIMu, noarpynna [Ipoekuuu u mpeoOpasoBaHus, BekTop) U TOJIBKO 3aTeM BBIIOJIHUTE
WHTEPIIOJSIIIMIO METOJIOM HATSDKHOTO ciiaiiHa. B pesynmpraTe Oymer coszmano 4 pactpa
TeMIeparypsl Ha u3obapuyeckoit mosepxuoctu AT900 3a 00, 06, 12 u 18 UTC 1 anpens 2011 r.

3aTtem ISl BBIUUCICHUS CPEAHETO apu(PMETHUECKOTO U3 YETHIPEX PACTPOB BOCIIOIB3YHUTECH
MHCTPYMEHTOM JIOKallbHON cTatucTuku (Spatial Analyst, rpynma unctpymeHToB JlokanbHBIE,
uHCTpyMeHT CTaTUCTHKA IO slueiKaM), WM CpelcTBaMHu PacTpoBoro KanpKynstopa.

Jlanee BBIMOIHUTE MHTEPIIONSIIUIO TaHHBIX METEOCTaHIUH 3a 1 ampens MEeTOJ0OM HaTSKHOTO
CIulailHa M BBIYMCIHUTE C MOMOLIBI0 PacTpoBOro KajabKyJsiTOpa CpPEeIHECYTOUHYIO TeMIepaTypy
BO31yXa ¢ yueToM penbeda no popmyse (1). CpaBHUTE pe3yabTaThl HHTEPIOSINH C YIETOM U 6€3
yuera penbeda. B naHHOM cioyyae mpu 3HAUMTEIBHOM BEPTHKAIBHOM TI'PAaJUEHTE TeMIIEpaTyphl
yueT penbeda npu UHTEPIIONIALNUNA HE0OXOUM.

AHaJOTUYHBEIM 00pa3oM BBIYHCIUTE CPEAHECYTOUHYIO TeMIeparypy Bo3myxa 3a 2-10
amnpess ¥ CPEAHION ICKaJHYI0 TeMIIepaTypy.

Pezyniomam evinonnenusi 3adanus: BOCCTAHOBIIEHHBIE TOJS TI'HMAPOMETEOPOJIOIMUECKUX
BesiunH npu nomotu I'MC-texHomoruii.

JlabopaTtopnass pabGora NeS. [IloaroroBka JaHHBIX /I pacnpeneieHHOro
Mo/ieIupoBaHusl GopMHUPOBAHMSA CTOKA (cXxeMaTu3auus Bogocoopa)

Llenv 3adanus: WMCTIONB30BaTh COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJOIMM Ui DPELICHUs
3a/1a4 MPOoQEeCcCUOHANBbHON AESITEIbHOCTH U B HOBBIX OOJACTAX 3HAHUM, BBINOJHSITH MOATOTOBKY
JAHHBIX JIJIs1 paclpeielIeHHOr0 MOIeIMPOBaHUs (POPMHUPOBAHUS CTOKA (CXeMaTH3alHsl Bogocoopa)

Llopadok evinonnenus sadanus.:

Heo6x01uMo BBIMOIHUTE CXEMaTU3aUI0 BOJOCOOpa p. YCbBa € 3aMBIKAIOLIUM CTBOPOM C.
BbobpoBka):

1. Ha ocHoBe muu¢pposoii wmonmenu pensedpa SRTM-90 mnocTpouTs MOJENBHYIO
TUAPOTrpaUUEcKyl0 CETh, pAacCUUTaTh MOPSAKH BOJOTOKOB W IOCTPOUTH 3JIEMEHTapHbIE
BOJIOCOOpBI. BBIUMCINTE NPOM3BOJHBIE XapAKTEPUCTUKU — YKIOH M DKCIO3UIHUI0 CKJIOHOB.
[IpoBecTu kIaccupuUKauoO YKIOHOB.

2. Ha ocnoBe mamsbix JI33 co cnyrHuka LANDSAT mnocTpouTs KapTy THIIU3ALNAN
MOJICTUJIAIOIIEN TTOBEPXHOCTH C BbIIEJICHHEM CIEIYIOIIMX OCHOBHBIX KJIACCOB: FOpHas TYHApa U
KAMEHHBIE POCCHINH, JYyroBas pacTUTEIBHOCTb, MTOPOCIb JIECa U KYCTAPHUKH, MEJIKOJIUCTBEHHBIE
jeca, CMEIIaHHbIE Jieca, TEMHOXBOWHBIE Jieca, BBIPYOKM W HaceJleHHblE€ IyHKTHI, O0JIOTa.
BbruucnuTh 101110 KaX/10T0 Kilacca B Ipejesax 3JIeMeHTapHbIX BOJI0OCOOPOB.

3. BolgenuTh ydacTKd, OJHOPOAHBIE MO YCJIOBUAM (OPMHUPOBaHUS CTOKa (Yros HakJIOHA
CKJIOHA, DKCIIO3UIIMS CKJIOHA, TUIl PACTUTEIBHOTO TOKPOBA).

4. BoruucauTh J10J10 TUIOHIAIM, 3aHUMAeMYIO Pa3IMuYHbIMU THIIAMH PAaCTUTEIbHOCTH, M0YB,
CKJIOHAMHM PA3JIMYHOM KPYTU3HBI U KCIIO3UIIUH B 2JIEMEHTAPHBIX BO10COOpaXx.

B kadecTBe MCXOITHBIX JAHHBIX HCIOJB3YIOTCS: mudpoBas monuenb peiabeda SRTM-90;
KocMudeckrue CHUMKH co cryTHUKa LANDSAT-5 ¢ pa3spemenneM 30 M; BEKTOpHBIE JAHHBIE Ha




uccaeayeMbiii Bogocoop (ruaporpadusi, JOpOKHAS CETh, HACEJICHHBIC MyHKTHI); BEKTOPHAsT KapTa
TUIIOB MTOYBEHHOT'O MOKPOBa. Bce ncxoaubie qanueie HaxoasaTes B karaiore C:\ Tasks\Modeling.

B nepByio ouepenb, HEOOXOOUMO MPHUBECTH HCXOJHBIC JaHHbIE B EAUHYIO CHCTEMY
KOOpJMHAT U IPOEKIHI0, B KAYECTBE KOTOPOH Jydyllle HCIOJIb30BaTh MPOEKIUI0 KOCMHUYECKOIO
cauMka (Universal Transverse Mercator, 30Ha 40N, Ha a5municouae WGS 84), a Takke BBIICIUTD
rpaHullbl U3ydaeMoro BojocOopa. [[mst sToro nobGaBbTe B JOKyMeHT ArcMap pactp mudpoBoii
mozenu penbeda SRTM-90 u3 nmanku SRTM-48-01. [lepenpoenupyiite ero B CUCTEMY KOOpAWHAT
UTM zone 40N na smmuncouzne WGS 1984, ucnons3ys unctpymeHnt «lIpoenupoBate pactp»
(ArcToolBox, rpymnma HHCTpYMEHTOB YTpaBJieHHE JaHHbIMU, [Ipoekiuu u npeodpazoBanus). [Ipu
3TOM B KayecTBE METOJa HW3MEHEHHS IPOCTPAHCTBEHHOI'O paspelleHus ocTaBbTe Nearest
(6nmmxalmit cocen), a pa3Mep BBIXOJIHOM siueiiku 3a1aiiTe paBHbIM S50 M.

Jlo6aBbTe pe3yabTUPYIOIIMK pacTp BO (GpeM MaHHBIX, UCXOIHBIN pacTp yaamute. I[locme
4ero HeoOXOIMMO 3aJaTh CHCTEMY KOOpIMHAT ¢peliMa JaHHBIX TakKyl0 XKe, Kak Hu Yy
nepenpoennpoBanHoro pactpa LIMP. 3atem B aTpuOyTuBHON TaONHIlEe €10 HACENEHHBIX ITYHKTOB
(city.shp) mnaiigure moc. boOpoBka, pacrojio)KEHHBIH B HIDKHEM TeYeHHH p. YcbBa. [l
YMEHBIIIEHUs 3aTpaT BPEMEHUM Ha MPOBEICHHUE AANbHEHIIMX pacuyeToB (HANpaBlIEHUS CTOKa U
CYMMapHOTO CTOKa, BBIJICJIEHHE T'PaHUI] BOJOCOOPOB), *KelaTenbHO BbIpe3aTh (parmeHt L[MP,
BKJIIOUAKOIUi B ce0s BeCh BOAOCOOD p. YCbBa, U MPOAOIKATH PabOTY TOJIBKO C 3TUM (pParMeHTOM.

Hcnone3yss ¢parment L[MP, mnpoBeaure aBTOMAaTHYEeCKOE OKOHTYPHBAaHHE T'PAHUI]
BoziocOOpa p. YcbBa Ha OCHOBE CJIEIYIOIIETO alrOpuTMa.

1. 3anosnHeHue JoKanbHbIX NOHWKeHUN B [IMP ¢ momouipio uHCTpyMeHTa 3amnosiHeHue (
Spatial Analyst, rpynna uacTpyMeHTOB [ uaponorus).

2. Onpenenenre HaMpaBJIeHUs CTOKa IO 8 pymOaMm ¢ nmoMonibio nHCTpymMeHTa Hanpasnenue
ctoka ( Spatial Analyst, rpynna unctpymentoB [maponorus) mo LUMP c¢ 3anonHeHHBIMU
JIOKQJIbHBIMU MIOHUKEHUSIMH.

3. Omnpenenenue CyMMapHOrO CTOKa (TIOTOKOBOTO HAKOIUIEHHUS B SUEWKax) ¢ MOMOIIbIO
nHcTpyMmeHnTa CymmapHbiii cTok (Spatial Analyst, rpynmna uactpymenToB ['unponorus).

4. VYcranoBuTte B mpeaenax c. boOpoBka TOUKYy 3aMBIKAIOLIEro CTBopa (Ha s4eiike
uneHtudumupoBanHoi o [IMP peuHoii ceTH, COOTBETCTBYIOIICH p. YCBBa).

5. B [Tapametrpax Cpenst ArcToolBox 3anaiite skcTeHT 00paboTku — Kak y ciost [LIMP.

6. Onpenenure rpaHulbl Bojgocbopa p. YebBa 10 ¢. boOpoBka ¢ MOMOIIBI0 MHCTPYMEHTA
Bonocbopnas obnacts ( Spatial Analyst, rpynna uactpymenToB I'uaposorus).

7. KonBepTupyiTe BBIACIEHHBI BOAOCOOP B BEKTOPHBIA (QopMaT TaHHBIX, HCIHOJIb3Ys
uHCTpyMeHT «PacTp B nmomuronsl» (ArcToolBox, rpynna uactpymeHnToB KonBepranus, noarpymnmna
DKCHOPT U3 pacTpa).

Pacuer ykiOHa W SKCIO3UIMM CKJIOHOB Ha BoaocOope p. YcbBa BBIIOJIHHUTE C
WCIIOJIb30BAaHUEM MHCTPYMEHTOB YKIIOH M DKcmo3uius (rpymnmna MHCTpyMeHTOB Spatial Analyst,
noarpynna IloBepxHocTs). IlpeaBaputenbHo HeoOxomumo BeIpe3arh pactp LIMP mo macke
BojiocOopa p. YcbBa, uCnoib3ysl HHCTpyMeHT M3Bneusr mo Macke (rpynma MHCTpyMeHTOB Spatial
Analyst, noarpynna M3snedenue).

[lepexnaccuduuupyiite pacTp YKJIOHOB IOBEPXHOCTH, MCIONb3Yyd TPajallid YKIOHOB IO
Muiepy Ui TOpHBIX TeppuTopuid. [l aToro ncnomnb3yite HHCTpyMeHT [lepexnaccupuumupoBarsb
(rpynna uHCTpyMeHTOB Spatial Analyst, moarpymnmna Ilepexiaccudukanus). 3ateMm BEKTOpU3YHTE
pe3yibTaT NepeKIacCUpUKALIH.

Pezyniomam _evinonnenuss  3adanus:  TONTOTOBJICHHBIE JaHHBIE JUISL  pacIpeeseHHs
MOJIEIUPOBaHUS (POPMUPOBAHUS CTOKA.

Kpumepuu oyenxku npaxmuuecxkux (1a0opamopmvix) pabom:

«3auer» | BHICTABISETCS CTYIEHTY, €CJIM IPH BBIOJHEHUU MPAKTHUYECKON paboThl nomymieHa 1
HECYIIIECTBEHHAs OIITNOKA.

«3auer» | BHICTABISETCS CTYIEHTY, €CIIM MPH BBITOJHEHUU MPAaKTUUYECKOH padoThl AomymieHa 1
CylIecTBEHHasl OIMOKa UJIH NPH PEellICHUH JonylieHa | 3HauuTenbHas ommnoKa.

«He BBICTABJISICTCA CTYACHTY, C€CJIW IIPU BBIINOJIHCHHUU HpaKTHqCCKOﬁ paGOTBI CTYACHT HC
3ager» IMMOJIHOCTBIO BBIMIOJTHWII 3aJaHHUC WKW TpHU PCIICHHHU OOMYIICHBI 2 3HaYHTEIIHLHBIE




OILIINOKH.

«He BBICTABIISIETCS CTYACHTY, €CJIH MPH BBINOJHEHUH MPAKTUYECKOW pabOTHI CTYJIEHT HE

3ader MOJITHOCTBIO BBITIOJHUJ 33JIaHUE WM TPU PEIICHWH JIONYIICHBI 3 3HAYMUTEIbHBIC
OIIINOKH.

«He BBICTABIIICTCS CTYACHTY, €CJIM IPH BBINOJHCHUH MPAKTUYECKOHW pa0bOThI CTYJICHT HE

3ayer» MOJTHOCTHIO BBITIOJHUJI 33/IaHUE U TIPU PELICHUH JlomyieHa 1 rpydas ommoka.

5. Y4eOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00eceuyeHre TUCITHIIIMHBI
5.1. IlepeyeHb OCHOBHOM U 10IOJHUTEIbHON y4eOHOM JINTepaTypbl, HeOOX0AMMOM 1151
OCBOCHMS JHCIHUIIIMHBI

OcHoBHas JuTepartypa:

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

2. ®aTxXyTauHOBA, P.I11. IIpumenenue ' C-rexnonoruit Ipu peleHuu
THJIPOMETEOPOJIOTHYECKUX 3aad: ydeOHo-meroamueckoe mocodbue / P.III. darxyramnosa, K./I.
CunantbeB; bamkupckuii rocymaapcTBeHHbI yHHBepcuTeT. — Yda: PULl bamlV, 2020. —
OnexTpoHHas Bepcusi MeyaTHOW myOnukamuu. — JlocTyn BO3MOXEH uepe3 OJIEKTPOHHYIO
OnbIMOTEKY baml'V. — <URL: https://elib.bashedu.ru/dl/local/Fatkhutdinova
Silantyev_Primenenie GIS-technologies pri resheny gidrometeorolog_ump_2020.pdf>.

JlonoiHUTeILHAS JIUTepaTypa:

3. I'eorpaduueckue nHPoOpMaIIOHHBIE CUCTEMbI: MeToanueckue ykazanus / ®I'bOY BIIO
«Hwuxeropoackuil rocynapcTBEHHbI apXHUTEKTypHO-CTPOUTEIbHBIM yHUBepcureT», Kadenpa
MHOCTpaHHBIX sA3bIKOB ; cocT. H.I'. Hagexauna. - Huwxuuit Hosropon : HHI'ACY, 2014. - 45 c.
http://biblioclub.ru/index.php?page=book&id=427431

4. I'eonn(popMallMOHHBIE CUCTEMBl U TUCTAHIIMOHHOE 30HIUpPOBaHUE : yueOHOe mocobue /
K.B. lllomuna, P.A. Anemxo ; MunucrepctBo obpa3oBanust u Hayku Poccuiickoit denepauuu,
denepanbHOe  TOCYAAPCTBEHHOE  aBTOHOMHOE  O0pa3oBaTeIbHOE  YUPEXKAECHUE  BBICIIETO
npodeccuonanbHoro oo6paszoBaHusi CeBepHbI (ApPKTHYECKH) (enepalbHbIl YHUBEPCUTET HM.
M.B. JlomoHocoBa. - ApxaHrensck : HWJ] CA®Y, 2014. - 9. 1. - 76 vc.
http://biblioclub.ru/index.php?page=book&id=312310

5. Konomnesa, .A. UnpopmanronHsie TexHogaoruu: yueonoe nocodue / U.A. Konomnnesa,
O.A. XoxuoBa, A.B. [lenucos ; nox pen. M.A. KonoruieBoii. - 2-e u3n., nepepad. u jom. - MOckBa :
I[Mpocnexkr, 2014. - 328 c. http://biblioclub.ru/index.php?page=book&id=251652

6. TpudponoBa, T.A. TlouBEeHHO-TIPOAYKIIMOHHBI TIOTEHIMAT HSKOCHCTEM PEUHBIX
OacceifHOB Ha OCHOBE Ha3eMHBIX M AUCTAaHIMOHHBIX MaHHbIX / T.A. Tpucdonosa, H.B. Muenko. -
MockBa : H3narenncTBO I'EOC, 2013. - 271 c.
http://biblioclub.ru/index.php?page=book&id=469028

7. Jlebenes, C. B. IlpoctpanctBennoe ['MC-monennpoBanme re0dIKOI0THYECKUX O0OBEKTOB
B ArcGIS : yuebnux: / C. B. JlebeneB, E. M. Hectepo ; Poccuiickuii rocynapcTBeHHbIN
negarornyeckuit ynuBepcuter uM. A. W. Tepuena. — Cankr-lIlerepoypr : Poccuiickuii
rocyJapCTBeHHbIN nenarornyeckuii yausepcuter uMm. A.W. I'epuena (PI'TIY), 2018. — 280 c. : ui.,
tabn. URL: https://biblioclub.ru/index.php?page=book&id=577800

8. HloopsikoBa, B. A. OcuHoBbl ArcGIS: ydeOHO-MeTOIWYECKOE IMOCOOME ISl CTYACHTOB
HanpaBieHuit «l'eorpadus», «'uapomereoposorus», «IKOJOTHS W MPUPOAONOIH30BAHUEY,
«Kaprorpapuss u reomndbopmaruka»: / B. A. JloOpskoBa ; TromMeHCKHI TOCYIapCTBEHHBIN
YHUBEPCUTET. — 2-¢ u3d., nepepad. u gom. — Troomenb : TrOMEHCKUH TrocyaapCTBEHHBIH
yauBepcuteT, 2014. — 92 ¢. : min. URL: https://biblioclub.ru/index.php?page=book&id=572092



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

5.2. [lepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu « AHTEepHET» H
NMPOrPaMMHOI0 o0ecredeHnsi, He0OXOAUMBIX JIs1 OCBOEHMS M CHUIIMHBI, BKJIIOYasi
npogeccuoHaIbHbIe 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CIIPABOYHBIE CUCTEMbI

1. Dnexrponnas oubnmoreuynas cucrema «9b baml Vy - https://elib.bashedu.ru//

2. DnektpoHHas OMOIMOTEYHas cucteMa u3aarenbeTa «Jlanpy - https://e.lanbook.com/

3. DmnekTpoHHas OubnauoTeyHas cHCTeMa «YHHUBEPCUTETCKas OWOMMOTeKa OHJIAlH» -
https://biblioclub.ru/

4. Hayunas o»nektpoHHas OubOnuoreka - elibrary.ru  (DocTynm K SJIEKTPOHHBIM HAayYHBIM
xypHaiam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

5. DnekrponHslii kKatajor budnuoreku baml'Vy - http://www.bashlib.ru/catalogi/

6. DuekrponHas 6ubnroreka auccepramuii PI'b - http://diss.rsl.ru/

7. TocynapcTBeHHas nyOIW4HAas Hay4YHO-TeXHHUYecKass Oubnmorexka Poccum. baza maHHBIX
MEKIyHAPOIHBIX HHIEKCOB HayuHoro murtupoBanus SCOPUS - http://www.gpntb.ru.

8. TocymapcTBeHHass mTyOnW4YHAas HaydyHO-TeXHWYeckas OuoOimoreka Poccum. baza maHHBIX
MEKIyHAPOIHBIX HHIEKCOB HayuHOro murtupoBanus Web of Science - http://www.gpntb.ru

[IporpammHoe oOecrieueHue:

1. TUC MaplnfoProfessional 11.0 xns Windows (pycckas Bepcust) JJorosop Ne263 ot 7.12.2012 1.
2. [IlpaBa Ha mporpammbl aias DBM 0OHOBIIEHHE ONEPAIIMOHHONH CHUCTEMBI JUIS MEPCOHATBHOTO
kommberorepa WindowsProfessional 8 RussianUpgradeOLPNLAcademicEdition. JloroBop Nel04 ot
17.06.2013 1. JIunien3un 6ecCpoUHEIE.

3. Windows 8 Russian. Windows Professional 8 Russian Upgrade. ToroBop Ne104 ot 17.06.2013 .
JluneH3un OGeccpoyHbIe.

4. Microsoft Office Standard 2013 Russian. [loroBop Nell4 ot 12.11.2014 r. JluueHsuu
OeccpoyvHbIe.

5. ArcGIS 10.1 for Desktop Advanced (Arcinfo) LabPak. J{oroBop Ne 263 ot 07.12.2012 r.
JluneH3un O6eccpoyHbIe.

6.MarTepuajbHO-TeXHHYecKas 0a3a, HeoOXoAUMAs /ISl OCYIEeCTBJICHUS
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILIHHE

IlepeyeHb JIMLEH3HOHHOTO

HauMmeHoBaHHE ClIEIUAILHBIX* OCHAIEHHOCTH CIEeIHATIbHBIX
N N N . NMPOrpaMMHOro odecrne4eHus.
NnoMelIeH il U MoOMeIeHu i 111 noMelIeH il U MoMeIeHu il 11s1
. . PexBM3UTHI NOATBEPKIAIOLIETO
CaMOCTOAITEJILHOMH PadoThI CaMOCTOAITEJLHOMH PadoThI
JAOKYMEHTa

1. yweOHast ayauTopusi IS Aynautopus Ne 7081 1. Windows 8 Russian. Windows
MpoBeeHUs naGoparopubix | JlaGoparopusi UT (koMIbIOTEPHBI Professional 8 Russian Upgrade.
pa6or: aymgutopus Ne 708U KJj1ace) Jorosop Nel04 or 17.06.2013 .
Jlaboparopust UT (komnbroTepHbiil | YueOHas mebenb, J0cka, KOMIBIOTEPHI B | JIMIeH3MM OECCpOUHEIE.
Kacc) (TyMaHUTApPHBINA KOPITYC). cocraBe DepoNeos 470Md: cucremusiii | 2. Microsoft Office Standard 2013
2. yuyefHas ayauTopusi JJjs | OJIOK 3450/4Gddr 1333/n | Russian.  Tlorosop  Nell4 ot
NpoBeeHUs! rpynnoBeix  u | 500G/DyD+RY, monurtops! 20 (13 mt.) | 12.11.2014 T. Jluuen3un
HHAUBUAYATBHBIX Aynutopus Ne 704/1 6eccpodHsbIe.

KOHCyabTaUuUii: aymuropust Ne | YueOnas mebenb, nocka, nepconanbusie | 3. ArcGIS 10.1 for Desktop
7081 Jlaboparopus UT | xommbiotepsl: mporeccop Thermaltake | Advanced (ArclInfo) LabPak.
(KOMITBIOTEPHBIHT kmacc) | Intel Core 2 Duo, wmonurop Acer | JJoroBop Ne 263 or 07.12.2012 r.
(TyMaHUTapHBIH KOpITyC). AL1916W, Window Vista, monurop 19" | Jlunensuu 6eccpoyHsle.

3. yuebmam aymmropusi s | LG L1919S BF Black (LCD<TFT, 8ms,
TeKyUIero KOHTPOJIA u | 1280%x1024, 250 xum/m, 1400:1,4:3 D-
NMPOMEKYTOUHOM arrecrauuu: | Sub), mporeccop InWin, Intel Core 2
aymuropust Ne 708U Jlaboparopusi | Duo, mouurop Flatron 700, mpomeccop
T (xommbroTepHBI  Kiace) | «Kmamac», monmTop Samsung MJ17

(TyMaHUTapHBII KOPITYC). ASKN /EDC, mporneccop «Intel Inside
4, noMenieHus aast | Pentium 4», MbIIIb ¥ KJIaBHATYPA.
CaMOCTOSITeIbHOM padoTsI: AOoHemMeHT Ne§ (uMTaNbHBIN 321)

ayIUTOpHUs Ne 704/1 | YueOHas MeOeslb, KOMIBIOTEPHI B cOope




(TyMaHUTapHBII KOpHYC);
a0oHeMeHT Ne8 (UYWTaNbHBIN 3a1)
(aym. 8151 (TyMaHUTapHBIH
KOPIyC).

5. moMemeHus A XpaHeHUS] U
NpopHIaAKTHYECKOT0
00CTy;KHBAHHUS y4eOHOro
000pyA0OBaHMS: Ne 8201

(TyMaHUTapHBIH KOPITYyC).

(cucremublii 6ok Powercool\Ryzen 3
2200G (3.5)\ 8Gb\ A320M \HDD 1Th\
DVD-RWM50WA  Winl10 Pro\ Ki-
paUSB\  MzemusUSB\  LCDMonuTop
21,5"- 3 wir.)

Iomemenne Ne 8201
Y4eOHO-HaTIsAIHBIE rnocoowus,
MyJIBTHMEINHHBIA ~ TpoekTop  BenQ
MX511 DLP XGA 2700 ANSI High
Contrast Ratio 3000, rHOyTOyK Lenovo
Idea Pad B570 15.6 Intel Corei 32350M
4Gb, skpan Ha mTatuBe Screen Media
Apollo - 183x244cm




[Ipunoxenne Ne 1

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

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

JUCHUIIINHBI «I'IC-TexHO0/10THH B THAPOMETEOPOJIOT UM Ha 2 ceMecTpe

O4HOU (hOpMBI 00yUEHUS

Buja paGorsl O0BLeM TUCHUIITHHBI
OO61mas TpyA0eMKOCTh AUCHHUIUIINHAEI (3.€. / 4acOoB) 23.e./72u.
Y4eOHBIX YaCOB Ha KOHTAKTHYIO PabOTy C MPENo1aBaTesiem:
JIEKIIUI -
MIPAKTUICCKUX/ CEMUHAPCKHUX -
1a00PaTOPHBIX 28

npyrux (TpynmnoBasi, HHAUBUIYadbHast KOHCYJIBTAIIUS U UHBIC BUJIBI
y4eOHO e TeTbHOCTH, IPEAyCMaTPUBAIOIINE pad0Ty 00yJarOIuXCs ¢
npenoaasareneM) (OKP) 0,2

13 HUX, IPETYCMOTPEHHBIE HA BHIITOJHEHHE KYPCOBOM pabOTHI -
Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO paboTy obydatouuxcs (CP) 43,8

13 HUX, IPETYCMOTPEHHBIE HA BBIITOJHEHHE KYpPCOBOH pabOTHI -
VY4eOHBIX YacoB Ha MOJATOTOBKY K
sK3aMeny/3auery/anddepeHnnpoBaHHOMY 3a4eTy (KOHTPOJIb) 28,2

®opma(bl) KOHTPOJIS:
IK3aMEH - ceMecTp
3ayer 2 ceMecTp
KypcoBas pabora - CeMecTp



®dopma U3ydeHH MaTePUANIOB: JIEKIIHUH,

Ne MPAKTUYECKUE 3aHATHA, CEMUHAPCKUE
o ®opMa TeKyILIero
vl 3aHATHS, JaOOpaTOpPHbIE PadOTHI, 3ajaHus 0 CaMOCTOSITEIbHOU
Tema u COACPIKAHUC KOHTPOJIA
/ camocTosTenpHas paboTa U TPyI0EeMKOCTh paboTe CTyIeHTOB
YCIIEBAEMOCTH
s (B yacax)
JIK I1P/CEM JIP CP
1 2 3 4 5 6 8 9
1. | CoBpemennsbie KOMIbIOTEPHbIE  TEXHOJOTHHU. Buasi IMoxrororka k 3ammure JaboparopHoii | JlabopaTtopHast paboTa
CTATUCTHYECKHUX NMaKeToB. Bsenenue. 3HaueHue n pa6OTBI No 1. I/IqueHHe TeMbl 1O | No 1
BO3MOXKHOCTH TpuMeHeHHs OBM B ruapoMeTeoposoruu. y4eOHHKaM
Ob6nmacth  TIPUMEHEHWUS. CoBpeMeHHEIC KOMIBIOTEPHEBIE
TEXHOJIOTHH JJIs pEIICHHS THUIPOMETEOPOJIOTHIECKUX 3ajad.
st p AP P A [HoaroroBka K uroropomy | Mrorosoe
Buzpl 1 00630p pEIHKA CTATUCTUYECKUX TTAKETOB.
[MTocTpoenue rpaduka U HACTPOKKa OCHOBHBIX €0 KOMIIOHEHTOB. 6 10 TECTHPOBAHMIO TecTHpOBaHne
[Tonb3oBarenbckue, OJOKOBbIE W OBICTPBIE CTAaTUCTUYECKHUE
rpaduku. CocraBHble Tpaduku. O030p OCHOBHBIX KaTEropuid
rpagHKoB. [ToaroroBka k 3auery 3ayer
JlaGopaTtopuass padora Nel. Iloctpoenue mmdpoBoit mMomenu
penbeda Ha OCHOBE BEKTOPHBIX AAHHBIX M aBTOMAaTH3UPOBAHHOE
OIIpeIeTIeHIE TPaHuUI] BOJIOCOOPOB
2. | CrarucTuyeckue MOAYJHM M OCOOEHHOCTM HX pPaGoThbL [NoxroroBka k 3ammure maboparopHoii | JlabopaTtopHast paboTa
OcHOBHbIE MOHATUS M MoOAEAM. MOIYJABHBIM  NPHUHLHUI pa6otel Ne 2. Msydenue Tembl 1o | Ne 2
yCTpOWCTBa  makera.  XapakTepUCTHKa W OCOOEHHOCTH yueGHIKAM
uHTepdeiica OTAEIBbHBIX MOJIyJIeH: OCHOBHBIE
CTaTHCTHKH/TaOINIIpI, HeTapaMeTpuyecKas CTaTHCTHKA,
[HoaroroBka K utorosomy | Mrtorosoe
«MOJrOHKa» 3aKOHA Paclpe/iesieHnsl, MHOKECTBEHHAs perpeccus,
o TECTUPOBAHHUIO TECTUPOBAHUE
HCIIMHCHUHOC OLICHUBAHUC, aHaJIn3 BPEMEHHBIX pAO0B u
MIPOTHO3MPOBAHNE, KIACTEPHBIN aHAN3, (aKTOPHBINA aHATIHU3.
OO0OMeH TaHHBIMM ¢ IPYTMMH NpHIokeHUsiMH. Bydep o6meHa. ) ) 6 10
Texnonorus OUHAMHUYECKOr O oOmeHa JTaHHBIMU Ilonroroska k 3a4CTy 3auer
(DDE).Cesi3piBanne u BHenapenue o0bekroB (OLE). Hmmopt
IaHHBIX ¢ ToMoIsio TexHosornu ODBS.
JlaGopaTtopnasa pabGora Ne 2. OmnpenencHue TpaHUL 30H
BO3MOXKHOTO 3aTOIUIEHHS NPU NPOXOXKJICHWH IaBOAKOB U
MOJIOBOAMH PEAKOH IOBTOPSIEMOCTH Ha OCHOBE JETalbHOM
muppoBoil Mozenu penbeda (Ha mpumepe c. YcTb-Kumeptsb
ITepmckoro kpas)
3. | Pacmpennble  BO3MOKHOCTH  JJeKTPOHHOH  TaGIHIBI IToaroroska k 3amuTe naboparopHoii | JJaboparopuas pabora
Microsoft Excel.O6aactu HPHIIOKEHHUSI 9T B - - 6 10 | paborer Ne 3. H3zyuenme tembl 1o | Ne 3
TUAPOMETCOPOJIOTUH. PaGoTa ¢ HECKOIBKHMH OKHAMM OIOHOTO y‘{e6HI/IKaM




mucta. ['pynmoBoit pexum paborbl ¢ smcramu. Co3zpaHue
CTPYKTYPBI TaOnuIpL. Crpykrypa paboueit KHUTH.
WupuBunyanpHeie HacTpoiiku. OOpaboTKa TaHHBIX W PACUETHI.
[oms3oBarenbckue ¢opmartel. McmomszoBanme crmieid. [IBa
pexxnma BeIYHCIeHHH ¢GyHKOui B (Qopmynax. Tumbl ommbok B
tdopmynax. bubnmorexa ¢yHkumii padouero mwcra. DHUIBTPEHL
Marpuunsre ¢opmyinsl. I'padudeckoe mpeacTaBICHNE NAHHBIX C
NOMOIIBI0  guarpaMM.  Tumel  jgumarpamMm.  CMemraHHbIE
muarpamMmbl.  CpenctBa  ¢opMupoBaHus. 3ampockl K - 0azam
naunbix w3 Excel. OcHoBHble mousTHs. OmnpeseseHde 3ampoca.
Pabora ¢ 3amucsamu. BHemHuit Bug Tabnuipl - 3ampoca.
CoptupoBka. Kputepuii otOopa. Beluncnsemble mnons
BeIpakeHUs. OOpaboTka NaHHBIX.OOMEH NaHHBIMH C JAPYTUMH
npwioxeHussMu. O0MmeH depe3 Oydep. JuHammdecknii oOMeH.
Cas13b 1 BHeIpeHHe 00bekTOB. OOMEH ITyTeM 3aMeHbI (popMaToB.
Cucrema ynpasJieHusi 6azamu qanabix Microsoft Access.
Knaccudukanus 6a3 maHHBIX. AKTyaJbHOCTh BOIPOCOB cOopa U
XpaHEHHsS THAPOMETEOPOIOTHUSCKUX NaHHBIX C IOMOINBIO 0a3
naHHBIX. Teopermueckne OCHOBBI 0a3 nmaHHBIX. IlnmanmpoBaHne
6a3bl JaHHBIX. OCHOBBI PEISIIIMOHHOCTH. [IpHHIMITBL pa3paboTKu
cTpykTypbl. KoHuemnmus onHo3HauHocTH. CpesicTBa yIpaBIeHHUS.
Taobmuuer.  OthHomienus. Co3maHHE  OTHOUICHHH — MEXIy
tabnmuuaMu. Tunbl MeXTaOMUUHBIX cBsizeil. [Ipuembl paboTHI C
tabnuuamu. 3anpocsl. BeiOop AaHHBIX M3 TaOIUI] C MTOMOIIBIO
3anpocoB. bnank 3ampoca. IlocTpoeHue NpPOCTBIX U CIIOKHBIX
«u/mmy» 3anpocoB. OOMEH JaHHBIMU C APYTHMH MPHIO0KESHHAMH.
[IpobGnema 3amuTh 6a3bl JAHHBIX.

JlabopaTopHasi padora Ne3. BrijeneHue 30H 3aTOIUIEHUSI Ha
OCHOBE JTaHHBIX KOCMHYECKOTO MOHHUTOPHHTIA

IToaroroBka K UTOTOBOMY
TECTUPOBAHHIO

IToaroroBka k 3a4ery

HNrorosoe
TECTHPOBaHHUE

3auer

ITaker rpaguyeckoro npeacTaBjieHUst JaHHbIX.

Bo3moxHOCTH TakeTa sl MOCTPOEHHs penbeda, H30JINHHH,
BeIYHCIIeHN 00beMoB. CriocoObl BBoma naHHbIX. CosnaHne u
Mogupukanus  ceTkr. CrmocoObl  TOCTPOCHUS  M3OJUHUIL.

[ToaroToBka K 3amuTe J1a00paTOPHOI
pabotrer Ne 4. V3ydeHue Tembl MO
yaeOHIKaM

Jlaboparophast pabota
Ne 4

Co3manuii M TOCTpOEHUE KapThl. MeTOoAbsl ONTUMAaIbHON 3,8 IToaroroska K uroropomy | Mitorooe
uHTepnoysuu. [IpaBuia NocTpoeHus: H30JIMHUH. TECTUPOBAHMIO TECTUPOBAHHE
JladopaTopnasi pabora Ned. [Ipumenenne [ MC-TexHonoruit aiis

BOCCTAHOBJICHUSI TIOJIEH THAPOMET! THYECKHUX BEJIMIUH

OCCTaHOBJIE 0JIel TUIPOMETEOPOJIOTUYEC el TTo/IrOTOBKA K 3a4eTy 3auer

I'eocraTuyecknii aHaau3 JaHHBIX. OCHOBBI I'€OCTATHYECKOTO [Toaroroska k 3aimuTe 1a00paTOPHON -]_[21601321TOPH215I pabora
aHanu3a.  3HakoMcTBO ¢ moxmynem  Geostatical Analyst 10 | paGotrer Ne 5. M3yuenme Ttembl mo | Ne 5

(reocratnueckuii ananu3) ArcGis 9.x. MHcciemoBaTeabckuit

yueOHUKaM




aHaIM3 TPOCTPAHCTBEHHBIX JIAHHBIX, CTPYKTYPHBIH aHaIM3
(BbIUMCIICHWE W MOJICIMPOBAaHHE CBOMCTB  IOBEPXHOCTH),
UHTEPIOJIALYS IIOBEPXHOCTH H OLICHKA PE3yJIbTaTOB.
Web-Texnomnoruu: HABUTALUS no TUIepCcChbIKAM.
XapakTepucTuka npoTokoia nepegadu runeprexcra HTTP. S3p1k
pa3metku runeprekctoB HTML.

JlaGopaTtopnass padora NeS. IloaroroBka MmaHHBIX IS
pacrpeneneHHoro  MOJENMPOBaHMs  (OPMUPOBAHHSL  CTOKA
(cxematuzanus Bojgocbopa)

ITonroroBka K
TECTHPOBAHUIO

IToaroroBka k 3a4ery

UTOTOBOMY

HNrorosoe
TECTHPOBaHHUE

3auer

Bcero yacosn:

28

43,8







