Isoliner - rpug u n3onnHUU
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1 BeBeaeHue

Isoliner - mIpoBaugep UHCTPYMEHTOB Processing 711 MHTEPHOJIALUN TOYEYHBIX
OAaHHBIX U IIOCTPOEHU S U30JIMHUMU. ITO IIOPT UHCTPYMeHTa Isoliner (ArcGIS) B QGIS.
Appo Kpuruura - anroputM KB2D 13 GSLIB. I'py1na «['pun u U300 ITMHUUN»
COLOEpZKUT YeThIpe HHCTPYMEHTa.

«2D Kriging (TOYKM — pacTp)» - OPOUHAPHBIN UJIA IPOCTOU KPUTHUHT 110
TOYEYHOMY CJIOIO.

«30muHMY U3 pacTpa» - U30JIMHUU (JIMHUHK) U KOHTYPHBIE IIOJIUTOHEI (10sica
MeXOy U30JINHUSIMHU ), TPaHULIEl KOTOPEIX COBIIANAlOT C IMHUAMU.

«Kpocc-Banuaalnsa BapuorpaMMEI» - CKOJIB3SIIINE KOHTPOJIb (leave-one-out) IS
ITPOBEPKHU 1 IToa0opa MapaMeTPOB KPUTHHTA I10 OIINOKe, a He BU3YaJIbHO.

«Co3maTh IpUMep CKBaXKUH (0eMO)» - TeHepallus y4eOHOT0 TOYeYHOT 0 CJIOS C
NIPOCTPAHCTBEHHOU CTPYKTYPOU (KPOBJIS, MOILITHOCTD, COIEePKaHUE
KOMITOHEHTA) OJisg 00y4eHUs 1 ITPOBEPKU 0€3 peaTbHbIX TaHHBIX.

ITooxomuT myist OTMETOK IJIacTa, MoITHOCTer, ®MC, XUMUU U JTIOOBIX YHCJIOBBIX
aTpuOyTOB CKBazKUH.

HeckonbKO TEPMUHOB, KOTOPEIE BCTpeYarTCcA gajiee. BapuorpamMmma
OIIUCHIBAET, HACKOJILKO CUJIbHEE Pa3J/InYaloTCId 3Ha4YeHUs C POCTOM
pacCTosIHUA Mexkay TouKaMu. CUJIJI - yDOBEHb, Ha KOTOPHIU OHA BEIXOOUT
(OIM30K K IYCIepCcuy faHHbIX). HarreT (0T aHTI. nugget, «3(HEKT caMopoaKa»)
- CKQ4OK BapuorpaMMBbl Y HYJIsI, TO €CTh pa30pocC Ha CKOJIb YTOOHO MaJIbIX
pPacCTOAHUAX, BEI3BaAHHBINM U3MEPUTEJIbHBIM IIIYMOM ¥ MUKPOU3MEHYUBOCTEHIO.
Ilasiee 110 TEKCTY - IPOCTO «HATTET».

1.1 YcraHOBKa M pacnosio)XeHue

OcHoOBHOI c11oco0 - u3 opunmanbHOro peno3utopusd QGIS. OTKpoiiTe Momynu —
YrpaBieHre U yCTaHOBKA MOMyJied — BKJlagka «Bce», B moucke HabepuTe
«Isoliner», BLIOEPUTE IJTAaTUH U HAXKMUTE «Y CTAHOBUTD». [IpU YyCTaHOBKE U3
perno3uTtopusi QGIS caM coobIaeT 0 BEIXOOEe HOBEIX BEPCHUM 11 OOHOBJISIET IIJIaruH
I10 KHOIIKE.

AnbTepHaTUBHBIN c10Cc00 - u3 ZIP-¢atina. Monynu — YpaBneHUe 1 yCTaHOBKaA
MopyJiel — YcTaHOBUTH U3 ZIP. 3To ynoOHO A1 odJialiH-YyCTaHOBKHU U
MIpeapesn3HbIX COOPOK.

[Tocrie yCTaHOBKU HHCTPYMEHTHI IIOSIBIISIOTCS B ITaHeu «O6paboTka»
(Processing), TpoBatizep «Isoliner», rpyIima «I pug u u3onuHum». TpedboBanus: QGIS
3.16+. BHEIIHVX 3aBUCUMOCTEN HEeT - UCHIOJIb3YI0TC NumPy, GDAL 1 IIITaTHEIE
AITOPUTMEHI Processing 13 coctaBa QGIS.



1.2 O6HOBAEHue

[Tpu ycTaHOBKE M3 penno3uTopus QGIS moKa3kIBaeT yBEeAOMIIEHUE O JOCTYIIHOMN
HOBOU BEPCHUU - 3HAYOK B CTPOKE COCTOSTHUS U CIIMCOK BO BKJIaJIKe
«OOHOBIsIEMEBIE» MEHEIKepa MoayJieli. OOHOBJIEHUE BBITIOJIHIETCS OOHOMN
KHOIIKOH. [Ipu ycTaHOBKe U3 ZIP HOBasi BEPCUS CTABUTCS TEM K€ IIYTEM,
IIOBEPX CTapOou.

[InarvH KOPPEKTHO IIepe3arpyxkaeTcs «Ha JIeTy», iepe3altyck QGIS He
Tpebyetcs. [Ins ObICTPOM ITepe3arpy3Ku Koga Ipu pa3paboTke yooOeH MOy Ib
Plugin Reloader (KHOITKa «Reload a plugin...»). BeibepuTe «Isoliner» - mpoBauiiep u Bce
UHCTPYMEHTEI IIePEePETUCTPUPYIOTCS CPa3y.

1.3 BbI30oB cnpaBKu

B muanore Kaxxgoro MHCTPyMeHTa eCTh KHOTIKa «CIipaBKa», OTKpPHIBAIOIasa 3TO
pyKoBOACTBO (PDF B KOMIIJIEKTE I1JlarvHa). [IpaBas maHens guanora
OOIIOJIHUTEJILHO ITOKAa3kIBaeT KPAaTKYIO IIOOCKA3KYy I10 UHCTPYMEHTY.

2 O6uias nornka pabornbl

TUnoBOU ClieHapUil COCTOUT U3 ABYX IIarOB:

2D Kriging: 10 TOY€YHOMY CJIOIO ¥ YN CJIOBOMY IIOJIIO Z CTPOUTCS PACTP
(perynsipHasi CeTKa 3Ha4YeHUm).

W30muHUY U3 pacTpa: [0 ITOTyYeHHOMY PACTPY CTPOSITCS U30JIMHUY U, TPU
HEO0OXOIMMOCTH, 3aIUThIE KOHTYPHBIE TOTUTOHHI.

[[Taru He3aBUCUMBI: «M130JITMHIY U3 PpacTpa» padboTaloT C TI0OLIM PACTPOM, He
TOJIBKO C Pe3yIbTaTOM KPUTHUHTA.

3 NHcTpyMeHT « 2D Kriging (Touku = pactp)»

OpzuHapHsbid (OK) uau 1pocTou (SK) KpUTHHT 110 TOYEeYHOMY CJIOIO.
CoBnapjarnive TOYKY (OOWH 1 TOT Ke XY) yCPeaHSAIOTCS 110 Z. B y3rmax ceTku
3HAaYEeHU S UCXOOHBIX TOYEK BOCIIPOU3BOOSATCS TOYHO (IIPU HYyJIEBOM HarreTe).
OCHOBHEIE TapaMETPHI:

[TapameTp YTo 3amaér [Io ymoO4aHUIO / COBET
TouyeuHBIN CIIOHU HcxomHbIE TOYKH -
(CKBa>KHHBI) OJId
WHTEPIOJISALINMN.
TomnbKO BeIIETIEHHBIE CyuTaTh IHULIb 1O BBIKIJIL.
00BEeKTEI BBIJEJIEHHBIM TOYKaM

CJIOSsI.



[TapameTp

YTo 3amaeT

[To yMOT49aHHUIO / COBET

[Tone 3HaueHwus (Z)

Tun KpuruHra

Papuyc noucka

MuH. YUCJI0 TOUEK

Maxkc. 4ucJjio TOYeK

Pa3mep ssueiiku

OxBat pacTpa

O6pe3aTh 110 KOHTYPY
CKBaXWH

Bydep o60m0uknu

Macka o0pe3Ku

YucoBoit aTpuodyT,
KOTOPBIN
MHTEPIIOJIUPYETCS:
OTMeTKa IIJIacTa,

MOUIHOCTE, PMC, xuMusa

n T.II.

OpouHapHbik (OK) -
JIOKAJIFHO OLIEHUBAaET
cpenHee cam. [IpocTou
(SK) - ucmosp3yet
3agaHHOe «CpegHee».

PaJII/IYC OKHaA IIONCKa

COCeqHUX TOYEK BOKPYT

y31a. 0 = BCsI BEIOOPKa.

Ecnu B OKHe MeHbIIIe
TOYEK - y3€JI OCTAETCH
IIYCTEIM (nodata).

CKOJIBKO OJTUKAUIIIUX
TOYEK BKJIIOUAeTCs B
CHUCTEeMY KPUTHHTA.

[Ilar rpupa. 0 = aBTO =
min(oxBart)/50.

[IpsAMOyTrOJIBHUK
pacuéra. 1o
YMOJIYaHHUIO - I10 CJIOK0.

PacTp o6pe3aeTcs
BBITTYKJION 000JI0YKOM
BCEX TOYEK - yOupaeT
3KCTPAIIOISILHIO B
IIYCTHIX yT1aX.

PacmupuTh 000J10UKYy
Ha N eqUHUI] KapThI
HapyXy.

CBOU IOJIUTOH BMECTO
000/I0YKH
(mpuopuTeTHEE) -
yI0OHO AJI BOTHYTHIX
y4aCTKOB.

3.1 ABTOMaTU4YECKMe 3HaYeHuA

Pasmep ssuerku = min(IMUpPHHA, BEICOTA 0xBaTa) / 50.

3allIOMHUHAETCA MeXK Oy
3allyCKaMu

OK

0 (Bcs1 BLIOOPKA)

24

MeJib4e = IIJIaBHee, HO
OOJIbIIIEe

I10 CJIOIO

PEKOMEHOYETCHA BKIIL.



Papuyc Koppensiuuu BapuorpaMMbl = max(IIIMPHUHA, BEICOTa OxXBaTa) / 3.

Paguyc noucka (rpu 0) = mmaroHallb 0XBaTa, TO €CTh 0€PETCS BCS BEIOOPKA.

3.2 O6pe3sKa no KOHTYPY CKBaXXUH

KpuruHr cuuTaeT BeCh NPSIMOYTOJILHEIM OXBAT, IIO3TOMY BHE 00JIaCTH TaHHEIX
3HAUYEHUS SIBJISIOTCS 9KCTPAIIOISIINel 1 JaloT apTedaKThH (IJIMHHBIE
«BEEPHBIEe» U30JIMHHUH B ITyCTHIX yriax). Onmus «O0pe3aTh 10 KOHTYPY
CKBaXXHMH» CTPOUT BBEIMYKJIYIO 000JIOYKY BCEX TOUEK (C He0OsI3aTeIbHBIM
Oydepom) 1 oOpe3aeT 10 Hel pacTp. DKCTpanonsaiusa ucuel3aetT. Eciu
(bakTHUecKas rpaHulla ydaCcTKa BOTHYTAas, 3aJlaliTe CBOU IIOTUTOH B «Macke
00pe3Ku» - OH IPUOPUTETHEee 000JI0UKH.

4 BapuorpamMmma u Harret

cunn (CO + Q)

CO+C A

CTPYKTYPHbIN
Bknag C

nonyawncnepcmsa y(h)

CO 1

HarreT CO

0 paanyc a
paccTosHWe Mexay To4kamm h

Cxema sapuoz2pammbl: Hazeem CO, cmpyKkmypHbll 8kaa0 C, cuaa (C0+C) u paduyc
Koppesasauuu a.

Kpurusr onupaeTcs Ha MOAeJIb BapUOTpaMMEI - OHa OIIMCHIBAeT, HaCKOJIbKO
CUJIBHO Pa3/IUu4aloTCsa 3Ha4YEHU A Z B IBYX TOYKaX B 3aBUCUMOCTH OT
paccTogaHuA MexXay HUMU. [10 5TOM Mogenu KaXXKaou COCeIHEN CKBaKHEe
Ha3HavdaeTcs Bec. Momenb 3afgaeTcs B pa3fere «[]omoIHUTETbHEIE
rnapaMeTpEhI».

Mogpens BapuorpaMmsl: Harret CO, cui (CO + C) U paguyC KOPPEIALUY a.

4.1 Harrer CO

Harrer - 3T0 3Ha4ueHUe, K KOTOPOMY CTPEMUTCS KPUBasi BAPUOTrPaMMBbI ITPU
PACCTOSTHUM, CTPEMSIIIIEMCS K HYITI0. TeopeTu4ecKu Ha HyJIEBOM PACCTOSTHUU
pacxoxkmeHue OOJIKHO OBITh HYJIEBBIM (TOYKa CPaBHUBAETCSI caMa ¢ co00ii), HO



Ha IIPaKTHUKe OCTaeTCsI «CKavyoK». OH OTpPpazxKaeT TO, YTO JaHHEBIE€ Ha O4YE€Hb
MaJIbIX PACCTOAHUAX BCE PaBHO He COBIIaAIOT: IIOTPEITHOCTL USMEPEHHUA 1
OI_II/I(I)pOBKI/I, MHUKPO-USMEHYHNBOCTHE Ha Macmitabe MeHbIIIe PaCCTOAHUA MEeXY
CKBdXKHMHAMH, PaCX0XKIeHne «11y6ne171» B OTHOM TOYKE.

Kak HarreT BnusieT Ha pPe3yIbTarT:

CO =0 (10 yMOJI4YaHUIO) - KPUTUHT ABJISETCA TOYHLEIM UHTEPIIOJIITOPOM:
ITOBEPXHOCTH 00sI3aHa MPONUTH POBHO Yepe3 KaxKIyI0 CKBAaXKUHY.
HN3onupoBaHHas CKBaXkKMHa C BLIOPOCOM 110 Z ITpeBpaniaeTcs B KOHYC («ObIYui
rias»).

CO > 0 - KpUTHUHT IIepPeCcTaeT TOYHO BOCCTaHAB/IMBATh 3HAUEHUE B TOUKE
W3MEPEHUM U CTAHOBUTCS CTJIazkKHBaTesieM: BOJIM31 CKBAaKMHEI OIleHKa
MMONOTSATUBAETCS K JIOKAJIbHOMY cpeqHeMy. YeM Gomnbitie gosist HarreTa CO / (CO +
C), TeM CHUJIbHEE CrilakuBaHHUe.

CO = BeCh CUJI/I (YMCTHIM HATTET) - TPOCTPAHCTBEHHAS CBSI3b TEPSeTCH,
IIOBEPXHOCTH BEIPOXKIAETCS B IIPOCTOE cpemHee. ITo mepedop.

BaxxHo - emuHHUIIBLI. HarreTt CO ¥ CUJIJI 3a71al0OTCS B aDCOJTIOTHBLIX € THHHUIIAX
OUCIIEePCHH JaHHBIX (KBagpaT €OUHUI] Z), a He B oyAX 0-1. 3HaYeHue «1» y
CHUJIJIa 10 YMOJIYaHUIO - 3TO YCJIOBHOE 3HAUYEHUe 110 YMOJIYaHUI0, KOTOpPOoe
IIOYTHU BCerga Hy>KHO U3MEHUTh: 3aJjauTe CyMMapHLIN cuii (CO + BKJIaabl
CTPYKTYP C) O/ITM3KHM K TUCIIEPCHH TaHHBIX. CUJTY CTIa’kKUBaHUS
omnpenenseT He aOCOIIOTHAS BeJIMYMHA HAarTeTa, a ero moJisi B cuwiae CO / (CO +
C). IIpakTyeckuy NopsagoK: BO3SbMUTE CYMMapPHBIN CUJIJI = AUCIIEPCUH, 3aTEM
HarreT = 0.2-0.4 0T HeTO (TO ecTh 0.2-0.4 x CUCIIEPCUH - aDCOIOTHOE YUCJIO, a He
0.2-0.4 KakK TaKoBOe). MeHblIIIe - 00JIbIIIe JeTajiel, HO ¥ OOJIbIIIe JIOKAJIbHBIX
MIUKOB. BosblIlie - TOBEPXHOCTHL POBHEE, HO BO3MOXKHO CrjlaXkMBaHUE peajlbHOU
CTPYKTYPGHL. [[UCIIepCHIO faHHBIX MHCTPYMEHT nnedaTaeT B 2KypHall Ipu
3aIlyCKe - 3TO U €CTh OPUEHTHUP AJIsSI CUJLIA.

4.2 CTpyKTYypbl, pagnyc u aHusoTponus

Cun (1mosika) - 3TO yPOBEHb, Ha KOTOPHIU BEIXOAUT Bapuorpamma. OH
CKJlagbIBaeTcCs n3 HarreTta CO ¥ BKJIagoB CTPYKTYP C. [IOCTyIIHO JO Tpex
BJIOJKEHHBIX CTPYKTYP (Mogenu: chepudecKas, 9KCIIOHEeHIIMalbHasi, TayCCoBa,
cTreneHHas). CTPYKTYPHI 2 ¥ 3 BKIIIOYAIOTCA HEHYJIEBBIM ITOPOroM C.

CuJ1J1: CMBICJI M IOPSAAOK BeJIHYUHBI. CUJIJI - 3TO BEPXHUU IIpEaes pa3linduu
MeXKOy TOYKaMH: HaCKOJILKO B CPeOHEM OT/IUYAIOTCS JajieKue ApyT OT Apyra
CKBaxkKuHBIL. OH IpaKTU4YEeCKU PaBeH OOBIYHOM IV CIePCUY DaHHBIX. [IpuMep 1o
KCl: cpegHee =~ 25 %, IUCIIEPCHUS = 47.6 (%?), TO €CTh O = 6.9 %. 3HAYUT CyMMapPHBIN
CHUJIII 3a7ia€M = 47.6. Ecriu HarreT CO = 17 (mpuMepHO 0.35 cuiia), TO CTPYKTYPHBIA
BKJIa[ ITIEPBOU CTPYKTYPHI C = 47.6 - 17 = 30. Ha caMm rpup abCoTIOTHBIM MacIiTab
He BJIIUSET - AJIS1 OLIeHOK BaXKHO TOJIbKO oTHoIIeHue CO : C. Ho oH HyKeH, YTOOH!
KapTa CTaHOapTHOU OomKnOKM 1 MSDR B KpocCc-Banmuaalyy OB/ B peajibHOM



MacITabe (CyMMapHBIN CUJII = nucnepcuu — MSDR = 1). [ToaTomy: He
OCTaBJIAUTE CUJIII = 1 110 YMOJTYaHHUIO, TIOOHUMUTE €TI0 [0 OUCIIEPCUYU HaHHBIX.

Pamuyc KOppesiiuy a - PaCCTOsIHKE, Ha KOTOPOM BapHoTrpaMMa BEIXOOUT Ha
IIOJIKY: JAJIbIlle 3TOI0 PACCTOSTHUS TOYKHY IIPAKTUYECKHU He BIUSIOT OPYT Ha
opyra. [Ipu 0 6epéTcst aBTOMaTHYECKOe 3HaYeH1e max(0XBarT) /3.

AHU30TpONUS 3aa€TCI a3UMYTOM I'JIaBHOM OCH U OTHOILIIEHHEM PaguyCoB
(Manasi/riaBHas). 3Ha4YeHUeE 1 - U30TPOIIHO (BIUSAHNE OQUHAKOBO BO BCEX
HallpaBIeHUsX). 3HaueHHe MeHbIle 1 yKOopadyuBaeT KOPPEJISIUIO IIOIEPEK
TJIaBHOM OCH - IIOJIE3HO [JI BEITSAHYTHIX T€0JIOTUYECKUX CTPYKTYP.

[TapameTp YTo 3amaér [Io ymoI4aHUIO / COBET
CpenHee gnsg npoctoro  HMcmonb3yeTcs TOIBKO 0

KpUTUHTAa npu ture SK.

Harret CO «Iym»/CKa40K 0. 1711 crimaxkuBaHu A 0.2-

BapuOTrpaMMEI y HYJIS. 0.4 oT cuiiia
I[TogaBnsieT 1O0KaJIbHBIE
oK. B aOCOII0OTHEIX

€IUHUIIaX NUCIIEPCHUH.

dopMa BapuoOrpaMMEBI:
chepuueckas,
S9KCIIOHEHIIMaJlbHasd,
rayCccoBa, CTeIleHHas.

CTpyKTypa i-MOoOenb chepuyeckas

CTpyKTypai- Bkiang CTpyKTypEL B CTp.1=1(3aMeHUTE Ha =
ropor/skiap C cuii (abc. eTUHULIBL OUCIIEPCHUIO)
oucnepcuun). Cymma
CO+C = gpucnepcuu
OaHHEBIX. 171 CTPYKTYP 2
u 3: 0 = BBEIKJL.
CTpyKTypa i-paguyc IIrcTaHIMA BRIXOOa Ha 0 (aBTO)
KOppPEeJIsalnuu a OJIKYy.0 = aBTO =
max(0oxBarT)/3.
CTpyKTypai-a3umyr, ° HanpasneHue rinaBHou 0O

OCH aHU3O0TPOIINH.

CTpyKTypai- OTHOILIIEHVE PaJguyCOB 1
aHU30TPONUA TIOIEPEK /BOOb OCH. 1 =
(Majnasi/TiIaBHasa) U30TPOIIHO.



Bapwuorpamma KCl (nnact Kpll): akcnepumeHT 1 MoLoesb
i e o
60 ® o o

nonyancnepcusa y(h)

Harret CO = 17

10 A
® 3KCNepuMeHT (Mo gaHHbIM)
— MOOENb: cthepnyeckas (a=13 kM) + HarreTt

0.0 2.5 5.0 1.5 10.0 12.5 15.0 17.5 20.0
paccToaHue h, Km

JKcnepumeHmanvHas sapuozpamma KCl no naacmy Kpll u no0obpaHHas
Mo0denv: Hazeem C0=17, cuia coanas ¢ ducnepcueu OaHHblX, paduyc =13 Km.
Touku Oasvbwe cuand - pe2uoHa/1bHbll MPEHO.

Tak cxeMa BHITJISAOUT Ha peaIbHBIX JaHHBIX. BapruorpaMmy CTpPOAT 110 CaMUM
CKBazKWHaM: [IJIs1 Iap TOYEK CUYUTAIOT IIOJIYAUCIIEPCUIO Y YCPEOHSAIOT 110
PacCTOSIHUSM - IIOJIydaeTcs 00J1aKo (3eJIEHBIE TOUKU), IO KOTOPOe
rnogOupaloT Mofens (KpuBasi). [Io HeMy ¥ 3aialoT mapaMeTpPhl KpUTUHTa:
BBICOTA «CKa4yKa» y HyJid - HarreT CO, IToJIKa - CUJlI (0OBIYHO OJIM30K K
OUCIIEPCUU OaHHEIX), pACCTOSIHME BBIXOa Ha IIOJIKY - paguyc a. Ecnu Ha
OO0JIBIINX PACCTOSIHUSIX TOUKU YXOOAT BHIIIE CUJIJIA, KaK 3[I€Ch, - 3TO
pervoHaabHBIN TPEH (HeCTAallMOHAPHOCTD). Ero mub0 yYUTHIBAIOT OTAEJILHO,
71100 OrpaHMYUBaIOT PaguycC IIOUCKA.

5 WUHCTpYMeHT «N301MHUM U3 pacTpa»

CTpOI/IT U30JIMHUU (JIMHUU) U, T10 YMOJI9YaHHUIO, KOHTYPHEIE ITOJIMT OHEI. YPOBHI/I
3aJal0TCA PaBHOMEPHBIM IIIarOM UJIX IBHBIM CIITMCKOM. HapaMeTpLI:

[TapameTp YTo 3agaeT [Io ymon4yaHUIO / COBET
Pactp BxomHou pacTp -
(HanmpuMmep, pe3ybTaT
KPUTUHTA).
Tar nzonuHUn PaBHOMepHBIY IAT IO Z. -
0 = 3amaTh «JBHEIE
YPOBHI».
Ha4yanbHBIN YPOBEHD [IpuBsiZKa CETKHU 0
(offset) YPOBHEU (YPOBHU

KpaTHEI I1ary oT offset).



[TapameTp

YTo 3amaeT

[To yMOT49aHHUIO / COBET

¢{BHEIE YPOBHU

['maBHasi U30JINHUS
Kaxpgasa N-g

MuH. onHa JIUHUU

CriazkuBaThb

Papguyc crinaxxuBaHus
T10JIs1, T4YeeK

CkpyrieHue JIMHUH,
uTepanumu

HUm4a ot 3HaUeHud
Kanan (gorr.)

HU3onuanuu /
KoHTypHBIE TTOTTUTOHBI

Crivcok ypOBHEU yepe3
rmpo6en. [IpropuTeTHEE
miara. JlecsITU4HbIN
pa3genuTens - 3ansaTas
WUJIN TOYKa.

Kaxxpgas N-g1 TuHUSA
moMedaeTcs is_index =1
(onsa yronieHus). 0 =
BBIKIJI.

OTOpaceiBaTh TNHUU
KOpou4e 1mopora (em.
KapTel). 0 = 0e3
bunsTpa.

['maBHBIN BHIKIIIOUATED
CriiaxXuBaHu4 (IIoJie +
CKpYIJIEHUE JINHUM ).

['ayccoBo criiaxxuBaHUe
pacTtpa 1O KOHTypHUHTa.
0 = 6e3 Hero.

JIerkoe CKpyrieHue
nuHuU (Chaikin) moBepx
TJIQKOI'0 IIOJIA.
YO6upaeT «0OKTaroHsI». 0
= BBIKJIL.

Wwms aTpubyTa ypoOBHS B
BBEIXOIOHBIX TUHUSX.

Homep kaHana
BXOIOHOT'O pacTpa.

BrIxogHBIE CIIOH.
[1IOTUTOHEI CTPOATCS 110
YMOJTYaHHUIO BO
BPEMEHHBIN CIIOM.

BKII.

1-2.5

2 (3Ha rpybom rpupe)

ELEV

BrixopHBIE T10JI: y IMHUY - 3HaYeHUe YPOBHA (110 ymordaHuio ELEV) U is_index (1
y TJIaBHBIX U30JIMHUM). Y TOIUTOHOB - ELEV_MIN 1 ELEV_MAX (quama3oH mosca).

6 CrnakxuBaHue U30JIMHUMN

CrnaxkuBaHUe BBITIOIHSIETCS B IBa IIPUEMA, 1 00a BKITIOYAIOTCS raJIOYKOM

«CriaxuBaTb»:

CrnaxuBaHue 110J1s. [Iepeq mocTpoeHueM U30JIMHUM PaCTp CrilaKUBaeTCs
rayCcCOBBIM QUIBTPOM (PAaAUyC B stuerKax). M30JIMHUM CTPOSITCS yKe II0



CIr'JIa2K€EHHOMY IIOJIIO, II0O3TOMY OHH ITJIaBHHBIE€ U IIPUHITUIIMAJIBHO HE
IIepeCeKarTCsa JaxKe B TI'YCThIX ME€CTaX. Cam PacCTp KPUTHUHTI'A IIPHU 9TOM HE
MEHSAETCs - CT'JIa2KUBa€eTCs JINIIL BpEeMEeHHAas1 KOIINA.

Ckpyrinenuve nuHuu. [Io0BEpX 3TOr0 IMHUU CJI€TKa CKPYTJISIOTCS (aJITOPUTM
Chaikin, yucmo utepamnui). Ha rpyoom rpupe u30iIMHUYA NHAYE BRITTIAOAT
«OKTaroHaMM», TaK KaK BEPIIKUHEI CTAaBATCH 110 KpasiM g4deekK. [I0CKOIbKY 1mojie
y2Ke rimajgkoe, CKpyTrJieHHe He CO30aeT ITepecedyeHun.

Ecru yribl BCE eIl€ pe3KOBaTH - YBEIUUYbTE YHMCJIO UTEPALMU CKPYTIeHUS (0O
3) UJIM YMEHBIITUTE pa3Mep SUeUKHN B KpUTruHre. Ecjiu TMHUY 3aMeTHO
«y€e32Kal0T» OT UCXOOHOM IIOBEPXHOCTH - yMEHBIIIUTE PagUyC CrIaXKBaHUA
T1OJISI UJTM CHUMUTE TaJIOUKY.

7 KoHTypHble noauroHsl (nosca)

KOoHTypHEBIE ITOJIUTOHEI - 3TO 3aJIUTHIE [T0sICa MEXKAY COCEQHUMU U30JINHUSIMMU.
OHU CTPOATCS He KilacCuPHUKallmel «CTylIeHeK» PacTpa, a MOJIUTrOHu3auen
caMUX CTJIa’Ke€HHBIX U30JIMHUU BMECTE C KOHTYPOM BaJIMHOM 00/1aCTH pacTpa:
KOHIIBI JIMHUM IIPUTATUBAIOTCS K KOHTYPY, CETh HOOUPYETCA U
MIOJIUTOHU3yeTCs. [lnana3oH YPOBHEN KaXKJ0Tr0 I10sica OIpenessieTCs
BLIOOPKOI pacTpa B pelnpe3eHTaTUBHOM TOUKE ITOJIUTOHA.

Brnaromaps aToMy rpaHUIBI IOJIMTOHOB COBIaAaloT C U30JIMHUSIMU, a
MMOKPHITHE crJyiolHOe (0e3 awip). [lonmuroHsl HecyT monst ELEV_MIN u ELEV_MAX.
[To yMOT4YaHUIO OHU CTPOSITCSI BO BDEMEHHBIM CJI0M. YTOOHBI MX HE CTPOUTD,
o4yucTuTe 1nojie «KOHTYpPHBIE IIOJIUT OHBI».

8 OdopmneHune cnoés

JIuHMU: 3aaiiTe CHMBOJIMKY 110 IPABUJIy Ha OCHOBE is_index - FJIaBHBIM
HM30JIOHUAM (is_index = 1) mariTe GOIbIIYI0 TONIIUHY. [IOAINCE - 110 ITOJII0 YPOBHS
(ELEV).

I[TomuroHHI CO30AIOTCS C ODHUM CHUMBOJIOM. [1J1s1 3aJIMBKH I10 JHAIlla30HAM
3afjanTe rpagyupoBaHHYI0 CUMBOIUKY 10 ELEV_MIN (unu ELEV_MAX).

Cro#i U30JIMHUY aBTOMATUYECKHU IIOMeIllaeTCd Hall CJI0eM IIOJIUTOHOB, UTOOBI
JIMHUY OBIJTH BUOHBI IOBEPX 3aJIUBKH.

9 TunuyHble cUTyauun U peLlueHuns
YTo BUOHO [TpuyuHa Pemenue

KoHlleHTpHU4Yeckue KpuruHr ToO4HO 3apmaTth Harret CO (0.2-0.4
«OBIYbY I'JIa3a», KOHYChl MIPOTSATMBAET 3HaUYeHUEe OT CUJIJa, B
yepe3 CKBaKUHBI- a0COJTIOTHRIX e IUHHUIIAX



Y10 BUOHO

[IpuyuHa

Pemrenune

YrinoBathbie u30nmuHUU
(«OKTaroHbI»)

PapguanbHbIE /BEEepPHEIE
JINHUMU B IYCTHIX yIrjiax

HU30munun
IepeceKarTCs B TYCThIX
MecTax

[TonmuroHs! OMHOTO
IIBeTa

BBIOPOCHI (Harrer 0).

['pyO&Ili rpuA: BEPIIUHBI
CTaBSITCS 110 KpasiM
sTYeeK.

OKCTpanoaauua 3a
npenenaMy JaHHBIX.

PaHr1mie - ciegcTBue
CryIazKMBaHUA KaxXXKI0oU
JINHUU.

ITo ymo4aHUIO CII01
CO3IOAETCA C OOMHUM
CHMBOJIOM.

nucnepcuu). U/unu
YBEJIMYUTE paguyc
CrJlaXXUBaHUA I10JIA.

YBenmuuuts
«CKpyTreHue TNHAW»
IO 3 UJIY YMEHBIIIUTDh
pa3Mep TYEUKU B
KPUTUHTE.

Bkmouuth «O0pe3aThb
110 KOHTYPY CKBazKUH»
WU 3a7aTh MacKy
00pe3Ku.

CrnaxuvuBaHue
BBIIIOJIHSIETCS 110 [IOJIIO.
YBenuuuts paguyc
CrIaXKWBaHUS I10OJIA.

3amaTe
Ir'pafyupoOBaHHYIO
CUMBOJIUKY I10 ELEV_MIN.



10 CraHpapTHas OLWIMOKa KPUrMHra
CTaHpoapTHasa ownbKa KpUrnHra

CT. owwnbka (en. Z)

Kapma cmaHdapmHol owubku: méMHoe y CK8ANXCUH (201y0ble mo4KU) -
OUueHKe MOXCHO 008epsimb, C8EM10€ 8 NYCMbIX y21aX - OAHHbIX MAJIo.

Kpowme camoii O11eHKY, KPUTHUHT JaeT B KaKOOM y3Jie JUCIIEPCUI0 OIIUOKY -
Mepy HeonpeneneéHHOCTHU. E€ KopeHb, cTaHgapTHAasI OINOKa, BHIBOTUTCS
Heo0s13aTeIbHBEIM BTOPBEIM pPacTpoM (mapaMeTp «CTaHOapTHas ommnbdKa
KpPUTUHTa» HHCTPYMeHTa «2D Kriging» ). ETUHULIEL - Te XKe, YTO Y
WHTEPIOJINPYEMOU BEJINYUHEL Z.

KnroyeBoe CBOMCTBO: CTaHAAPTHAA OIMIKMOKa 3aBUCUT OT T€OMEeTPHH
PacCIIONIOKEeHUs CKBaXKMH M MOOEJIM BapHOTrPaMMEI, HO He OT CaMUX 3HaYeHUM!
Z.TToaTOMY 9TO KapTa Hal€>KHOCTU CeTU HaOIIomeHn, a He pa3bpoca maHHbIX.
B Touke CKBaxXWHHI (IPU HYyJIEBOM Harrerte) onnOKa paBHa HYJIIO - TaM



3Ha4YeHMre U3BEeCTHO TOYHO. [10 Mepe yoaJiIeHusda OT CKBAaKHMH OHa paCTéT, aB
oOnacTsax 0e3 JaHHBIX JOCTUTAET MaKCHUMYyMa (HpHMepHO KOpPEHb U3 CUJIIA).

Kak yurarhb. TEMHBIE (Majible) 3HAaYEHUS - OLIEHKE MOKHO [JOBEPSATH: PSIAOM
OOCTaTOYHO CKBaXkKuH. CBeTIible (0OJIbIINE) - OIleHKa JAePXKUTCS Ha JalEKUX
TOYKaX, PaKTUUYeCKU IKCTPAIOJIALUA. ITO IIepBble KaHANOATH Ha JOPa3BEeOKY.
CpaBHUBaTL y1oOHEE OTHOCUTENBHO (THe O0JIbIlle, TOe MEHBIIIE), IOTOMY UTO
abcooTHAS BeJIMYMHA 3aBUCUT OT MacIliTaba BapruorpaMMEI (cuiiia S1_SILL).

BaxkH0. 9TO MofenbHas OlleHKa: OHa BepHa HaCTOJIbKO, HACKOJILKO BEPHa
3aJlaHHas BapuorpaMMa (HarreT, paauyc, auu3oTpornus). [Ipu Harrete 0oJbliie
HYJIsI OIINOKa y CKBaKUH He HyJIeBas - HarreT 3aJa€T HUKHUU «I10JI»
HeomnpenenéHHOCTU. CTPOTUM JOBEPUTETbHLIM UHTEPBAJIOM CTaHIapTHAS
ommbKa He SIBJISIEeTCs, HO KaK OTHOCUTEJIbHAs KapTa HeOIIpeaeJIEHHOCTHU
OYeHb IT0JIE3HA.

Odopmiaenue. 3amanTe CJI0K IPagyupPOBaHHYIO CUMBOJIMKY I10 3HaYEHHUIO
(HampuMep, OT TEMHOTO K KpaCHOMY) - U Cpa3y BUHO, TIe KapTa HadeKHa, a
rge HeT.

11 OtceB yparaHHbIX nNpo6

Yparasssie IpoObI - aHOMaJIbHO BEICOKYE (MJIX OIINOOYHEIE) 3HAYEHU S,
KOTOpBIE UCKaXKaloT OLIEHKY: HECKOJIBKO «OOHaHII» I10 COOEPIKaHUIO MOTYT
NepeTsHyTh Ha ce0s1 BCIO KapTy I'pelifia, a asBHbIe OIINOKY (HallpuMeD,
oTpullaTeIbHasA MOIIHOCTSD) IIOPTAT HOBEPXHOCTh. UHCTPpYyMeHT «2D Kriging»
II03BOJIAET OTPAHUYUTH TaKMe IPOOKI IPSIMO IPU pacuyeTe, 6e3 IpaBKU
WCXOIHBIX NaHHEIX. [lapaMeTpE! - B pa3nese «[[omoTHUTEIEHO.

IIBa pexxumMa. «YIaauThb» - TPOOBI BHE JOIYCTUMOIO Iuana3oHa
BLIOPACHIBAIOTCS ([IJIs1 IBHO OUTHIX 3amucei). «Cpe3aTs (capping)» - 3HAUYEHUS
BHe Iuala30Ha IIPUXKKUMaIOTCS K TPaHHUIle, a caMa TO4YKa OCTAaETCs B pacyeTe.
Cpe3kKa - KJITaCCUYeCKUM IPUEM [JI51 yparaHHbIX TPo0 110 COmepKaHUIO:
ITOJIOZKEeHHE TOUKH He TePSIeTCs, HO €€ BIIMNsSHUE OrPaHuYUBaeTCs. Pexxum
nepekmodaeTcs GraxkkoM «Cpe3aTh K I'PaHUIle (capping) BMECTO YIaIeHUSI ».

I'paHunbI O a0COIIOTY. «HUXKHSSA rpaHulla» U «BepxHsasa rpaHulia» 3a0aioT
IIOPOT'U B equHMIIaX Z HanpaMmylo. [lycToe mniosne - rpaHuiia He 3agaHa. OHu
IIPUOPUTETHEE MepUeHTUsA. [I[puMep: 01 MOIITHOCTHY IOCTaBbTE HUXKHIOKO
rpasuily O - yUOyT OTpUIlaTeIbHbEIE 3HAaUYEeHHUSI, BEPXHIOIO, CKaxeM, 30 - YUOET
SIBHBIM BEIOPOC B 122 M.

I'paHMIIBI 10 TEPIIEHTHIIO. p-1 IEPLIEHTUJIb - 3TO 3HaYeHHUe, HUKE KOTOPOT'0
JIeKUT p% Bcex 1mpo6. Hanpumep, 5-# eprieHTUMb - TOPOT, HUXKe KOTOPOT0
TOJIBKO 5% CaMBIX MaJIbIX 3HAYEHUU. 95-11 - ITOPOT, BHILIIE KOTOPOTO 5% CaMBIX
oonbiux. [TapamMeTp «I1epleHTUIb 00pe3Ku, %» 3aaéT YHUCIIO p, U TPAHUIIHI
0epyTCs CHMMETPUYHO: OT p-TO OO0 (100-p)-To mepueHTuns. To eCcTb p =2
O3Ha4yaeT «CYUTATh yparaHHBIMU 2% CaMbIX HU3KUX U 2% CaMBbIX BEICOKUX



MPo6»: BCE HUKE 2-T'0 1 BRIIIE 98-TO IEePIIeHTUIISA Tub0 ynanseTcs, mubdo
cpe3aertcsi. YeMm Goribllie p, TEM arpeccruBHee 00pe3Ka. P = 0 BEIK/II0YaeT
MIePHEeHTUIIBHLINA PEeXKUM. YIT0OCTBO B TOM, YTO aOCOJIIOTHEIE TOPOTH 3HATh HE
HY2KHO - OHU BEIYHCJISTIOTCS IT0 CAMUM JAHHBIM U ITOOXOMOST K JTI000MY
pacrpeneneHunio u Maciitaoy.

IIBYCTOPOHHOCTS - BazKHO [JIsI XUMHH. [[epIleHTUILHBIN pexXUM pexkeT oba
XBOCTA - M BEPXHUM, U HUXKHUU. [[7151 cogepzKaHul 3TO ormacHO: KCl = 0 B 30HaxX
3aMelIlleHus - peajbHasi Te0JIoTHs, 1 00pe3Ka HUKHET0 XBOCTa OITUO0YHO
MIOJOHUMET «IIyCThIe» y4aCTKU. [I03TOMY [1s rpelija OTCeKauTe TOJIbKO CBEPXY:
ocTaBbTe «HUXKHIOIO IPaHUIlY» ITyCTOM 1 3afaiTe «BepxHI00» abCOJII0TOM
(MY IPUMEHSUTE MTePILEeHTUIb, IOHUMas, YTO HU3 TOXKe OyfeT 3aTpPOHYT). 14
OTMETOK ¥ MOIITHOCTEM IBYCTOPOHHSS 00pe3Ka OOLIYHO YMECTHaA.

ITopsimoK u XXypHaIL OUIbTP IPUMEHSIETCS M0 YCPEIHEeHU S COBIaIaI0IINX
TouekK. B 2KypHasn nHCTpyMeHTa BRIBOOUTCS, CKOJILKO IPO0 yaaieHo UJin
Cpe3aHo U B KaKUX I'PaHHUIIAX - 3TO YIOOHO [AJII KOHTPOJIS.

12 Kpocc-Bannpaumna sapuorpaMmmel

OueHka vs (hakT MicTorpamma ownbok
507 (ME=+0.05 RMSE=4.59
MSDR=0.80 R=0.747 1960
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akT KCI, % oueHKa — akT, %
Tak s8viensadum HTML-omuyém Kpocc-8aaudauuu: ca1e8d 2pa@uk «0u,eHKda vs
¢axkm» c duazoHaavio u Mmempukamu (npumep - KCl no naacmy Kpll), cnpasa
2ucmozpamma owubok. ITromHoe 061aKo 80016 Oua20HaAAU - MOOE1b

pabomaem. [Tosnoca npu ¢pakme 0k0.10 0 - 30Hbl 3ameuw,eHus. ['ucmozpamma
CuMMempu4yHa OMHOCUMe1bHO 0 - CMeu,eHus Hem.

HHCTPYMEHT ITPOBEPSIET, HACKOIBKO YOa4yHOo rmogoOpaHa BapuorpaMmma,
METOOOM CKOJIB3SIIETr0 KOHTPOIIA (leave-one-out): KaxXKaasd CKBaKHUHa I10
odyepenun UCKII0YaeTcs, e€ 3HaueHre IPeacKa3biBaeTCsI KPUTUHTOM II0 BCEM
OCTa/IbHBIM, U CPaBHUBAETCS C (paKkTHYeCcKuM. Tak mapaMeTphl (HarrerT,
paguyc, Mofiesib) Moa0UPAIOTCS IO OINOKe, a He CyObeKTUBHO.



B 2KypHas BEIBOOATCA METPUKU:

ME (cpeaHee cCMelIeHHe) - CucTeMaTndeckas omuoka. [JomkHa ObITh O/TH3Ka
K 0 (HeCMeIleHHOCTbD).

MAE M RMSE - cpefHsisI U CpeOHEeKBapaTUdYHas olnOKa npefacka3anus. Yem
MeHbIle, TeM TouHee. Ho ogHor RMSE HeloCTaTOYHO: OHa MUHMMaAaJIbHA IIPU
HYyJIEBOM Harrere (mepeo0y4eHue), XOTSI HEOIPeOeIEHHOCTD IIPU 3TOM
OlleHeHa HEeBEPHO.

MSDR (CTaHZApPTH30BaHHAs ONIMOKA) - CPeIHII KBagpaT OIIHOKH,
OEeIEHHOU Ha CTaHOapTHYIO OIMINOKY KpUuruHra. [1onkeH ObITh O1U30K K 1. Ecniu
MSDR 3aMeTHO 00JIbIIe 1 - OUCIIepPCHs HelooeHeHa (HarreT UJIN CHUJIJI MaJIbl).
Ecnu MeHbI11€e 1 - IIepeolleHeHa.

R - KO3QPULIMEHT KOPPETALNU «OLIEHKA - PaKT».

Ha npakTuke nepebepuTe HECKOJIBKO BApUaHTOB BapuOTpaMMEL M CDaBHUTE.
Xopomras momgens gaet ME okoJio 0, Mastyto RMSE u MSDR okoj10 1. Ecimiu RMSE
TSHET K HyJIEBOMY HarreTy, a MSDR IIp¥ 9TOM OTPOMHBIH - 3TO IPU3HAK
nepeoOy4yenusi. HeGonbIol HarreT KanuodpyeT HeonpeneleéHHOCTD.

OnIiroHaIbHBINA CII0M OCTATKOB (TOYKH C IMOJISIMU: (haKT - IT00 UMEeHEM
IIPOBEPSAEMOTO I10JI4, Z_est, error, abs_error U std_resid. [I71F0C HOMep CKBaXKUHHI,
ecyiv 3aaHo 1noJjie ID) moka3kIBaeT, I'me MOLe Ik IIpoOMaxuBaeTCs: KPYIIHEIE 110
MOJYJII0 OCTaTKM - IPOOJIeMHBIE YYaCTKH, CHCTEMaTUUYeCKUe 3HaK1 OCTaTKOB -
JIOKaIbHbIY TpeH[. Cj10i aBTOMaTUYEeCKU Ha3bIBaeTCS I10 IIPOBEPSAEMOMY
IIOJII0O M UICTOYHUKY, a y II0JIeH 3ajaHbl [ICEBOOHUMEI - IOHSATHBIE Ha3BaHUS
(BUOHBI B TaOuIle aTpUOyTOB ¥ CBOMCTBAX IT0JIs). std_resid - 3TO
CTaHOapPTU30BaHHBIM OCTATOK (OlLleHKa - (aKT) / CTaHOAPTHYIO OIIUOKY
KPUTHUHTa, CO 3HAKOM: MUHYC - KDUTUHT 3aHU3UJI, IIJIFOC - 3aBBICUII (3TO HE
OUCIEePCUsd, QUCIiepcus Bcermga = 0).

[Tosnst cmost OCTATKOB:

ITone I[TceBgoHUM Onucanue

<HOMep HoMep CKBaKMHBI 3HauyeH1e BEIOPaHHOT O

CKBaXWHbI> oJssi ID (eciiu 3agaHo
«ITone Homepa
CKBaXXHHBI»).

<uMsa nona> DaKT (MM IIOJIS) dakTH4YeCKOoe 3HaueHue
IIPOBEPSAEMOTO IIOJIA.

z est Onenka kpuruHra (LOO) O1eHKa 10 OCTaIbHLIM
TO4YKaM (leave-one-out).

error OmubOKa (olieHKa - hakT) OueHka MUHYC (QakKT.
MuHycC - 3aHUXKEHO, IIJIIOC -
3aBHIIIIEHO.

abs_error Mopy b omuoKu AGcomnoTHas BeITnYuHa



ITone IIceBopoHuM Onucanue
omnOKY, |error|.

std resid CraH[. oCcTaToK (ouieHKa - QakKT) /
CTaHOapTHYIO OLIUOKY
KPUTHUHTQ, CO 3HaKoM. He
oucnepcud (oHa = 0).

KpoMe cmost ocTaTKOB MHCTPYMEHT I10 yMOI4aHUIo ¢popMupyeT HTML-OTYET:
MHTEePaKTUBHBIY I'PadUK «OIleHKa vs PaKT» C UaroHasbio U THCTOrpaMMa
ommOoK (Ha plotly), a TakkKe Tabnuila MeTpuK. OH OTKPLIBAETCS B
ITPOCMOTPINMKe pe3ynbTaToB QGIS (unu B 6pay3epe). Ecnu plotly B coopke QGIS
HEeOOCTYIIEeH, OTYET BCE PAaBHO CO3MAETCH - C TaOMUIle METPUK, HO 0€e3
rpaduka.

I''TaBHOeE - 4TO OejIaTh C pe3yjabTaTaMu. CMBICTI MHCTPYMEHTA B TOM, YTOOBI
repen nNoCTpOeHHeM IpUia yTBEPAUTH UJIU ITIOIIPAaBUTh BeCh HAaOOp
rmapaMeTpoOB, KOTOPHIUA BEI 3aTeM 3afganuTe B «2D Kriging». 9To ¥ BapuorpaMma
(Harret, CUJIJL, paguycC, MO eJib, aHU30TPON N ), U HACTPOUKM CaMOT'0 KPUTUHTa
(paguycC mIOMCKa, MUHUMYM/MaKCUMyM TOYEK, TUII - ODOANHAPHBINA UITH
IIPOCTOM): KPOCC-BaJIUdalMs CYuTaeT KPUTUHT POBHO C TEMU XK€
HaCTPOMKaMU, IO3TOMY YOaUYHBIM HaOOP ITIEPEHOCUTCS B UHCTPYMEHT «2D
Kriging» 6e3 uaMmeHeHuu. [lopaa0K pelieHn:

+  ME okomo 0, MSDR oko710 1, RMSE 1 R Bac ycTpauBaioT - HaOOp MOKHO
YTBEPXKOATh: IEPEHOCUTE 3TU XKe IapaMeTpEHl (BapuorpaMmy u
HaCTPOUKU IMOUCKaA) B «2D Kriging» 1 CTPOUTE MOBEPXHOCTh.

+  MSDR 3aMeTHO 00JIbIIIe 1 - KpUTHHT CIIUIIKOM «yBepPeH B cebe», KapTa
CTaHOapPTHOM ommnOKY OyIeT 3aHuKeHa: YBeJInubTe HarreT CO UJIN CUJII
U IIPpOBEPLTE CHOBA.

+  MSDR MeHbIIIE 1 - HEOIPpeAeIEHHOCTD 3aBhIIIIeHa: YMEHBIIINTE HArTeT UJTH
CHUJIJL.

+  ME 3aMeTHO OT/In4aeTcs OT 0 - CUCTeMaTUYeCKHUU COBUT: IPOBEPHTE
OAHHLIE U TUII KPUTUMHTA (OJIS1 IPOCTOr0 KPUTHUHTA - 3aJJaHHOe CpenHee).

+  Bonbmrast RMSE 1 HU3KUU R - MOAENH IIJIOXO0 ITPEeiCKa3bIBaEeT: IIOMIPOOyUTe
OPYTrou paguyc, MOAEJIb UJIX aHU30TPONIUIO (a3UMYT U OTHOILIIEHUE OCEN ).
Ecnu HUYero He ITOMoraeT - 3TO IIpefel JaHHbIX: KOpOTKoMacIluTabHas
U3MEHYUBOCTH, KOTOPYIO CETh He JIOBUT (HallpUMeED, 30HEI 3aMeIlleHUA
I10 pyIe - Ha rpaduKe BhIIIE 9TO BepTUKaIbHAas I10jIoca IIpu haKTe 0KOJI0
0).

Crioi1 0CTaTKOB ITOCKAa3bIBa€T TOYEYHO: I'l€ OCTAaTKU KPYIIHLIE - TaM CTOUT
CTYCTUTH CeTh (H00aBUTh CKBaXKMHBI) UJIU IIPOBEPUTH NPOOEL ['Ie ocTaTKu
CHCTEeMaTH4YEeCKU OOHOI0 3HaKa I10 IJIOIaaH - TaM JIOKAJIbHBIN TPEH],
KOTOPHIM KPUTHUHT HE yY€el.

W TOr: 9TOT MHCTPYMEHT - IOCJIeOHUM IIar repen GruHaTbHBIM KPUTHUHTOM.
CHauaJia BbI KatuOpyeTe BapuorpaMMy 3[ecCh 0 OInOKe, 3aTeM Te Ke



napaMeTpsl cTaBuUTe B «2D Kriging» - U IIOBEPXHOCTH BMECTE C KapTou
CTaHOapTHOU OMIMOKYU [10JTy4alTCsI 000OCHOBAHHBEIMY, @ He IT0A00paHHBIMU
CYOBEKTUBHO.

3aMedYaHue 0 CKOPOCTH: KOHTPOJIb PeIllaeT KPUTUHT CTOJIBKO Pa3, CKOJIBKO
TOYeK, I03TOMY Ha O0JIbIIINX Habopax (IeCSTKU ThICSY CKBAXKHUH)
BBLITIOJTHSIETCSI 3aMEeTHO [oJIbIle. [Ipr HeoOXOOUMOCTH YMEHBIITUTE BEIOOPKY.

13 Co3aaHue npuMepa CKBaXkKuH (aemo)

HNHcTpyMeHT «Co30aTh IpuMep CKBaXKUH (0eMo)» GOpMUPYET TOUYEYHBIN CIION
CO CIIy4YaUuHBIMU KOOpOWHaATaMU U TPEMS CTPYKTYPUPOBaHHBIMU IIOJISAMMU:
abCcomoTHasI OTMETKAa KPOBIIH I1acTa (roof), MOIITHOCTS (thick) 1 coflepKaHue
abcTpaKTHOTro KOMIOHEeHTa X (%). [Inana30Hbl KPOBJIN 1 MOIITHOCTH 3aJaHbI 10
00pa3s11y IpoMbIIIIeHHOr o ItacTa (Kpll). UHCTpyMeHT IpegHa3HadyeH A
00y4eHUs 1 ITPOBEPKY KPUTUHTA, U30JIMHUN U KPOCC-Banumaluu 6e3
peajyibHBIX TaHHBIX.

[TapaMeTphl: 0671aCTh (3KCTEHT - MOKHO 3a[1aTh I10 CJI0I0, IT0 XOJICTY KapThI,
KOOpOUHaTaMU UJIM pUCOBaHUEM Ha KapTe). HUCII0 CKBaXXUH. MUHUMYM U
MaKCHUMyM 3HaueHUs X. [lnana30Hbl KPOBJIM U MOIIIHOCTH (II0 YMOJTYaHUIO - KaK
y Kpll). 'magKoCTh (00Jis oXBaTa - 3aJlaéT PaguyC KOppesaiuu: 60Jbie
3Ha4YeHUe - KpynHee 00J1acTy OOHOPOOHOCTH). [10J1s HarreTa (o
OUCIIEPCUH, IIPUXOMISIIAsICs Ha KOPOTKOMAacCINTaOHBIM 11yM. YeM 60Jibie, TeM
HUXKe ITPeIcKa3yeMocCTh). B pa3nene «[JomoMHUTEIFHO» - 3€PHO I'eHepaTopa
CJIy4YaWHBIX YHCeJI OJ1 BOCIIPOU3BOOUMOCTH.

[Tpu 3amnycke B 2KypHaJi BEIBOOUTCS CTapTOBasi BapruorpaMmMa (CyMMapHBIT
CUJIJI = JUCIIEPCUU OaHHBIX, HArTeT, paguyc). CreHepupoBaHHbIE JaHHBIE
MMEIOT BOCCTaHOBUMYIO BApUOTpPaMMy, TO3TOMY Ha HUX YOIOOHO OCBOUTH BECH
L[IUKJI: IIOCTPOUTE I'puf B «2D Kriging», 3aTeM U30JIMHUU, U IIPOBEPUTH
mapaMeTphbl KpOCC-BaJIuOallhien.

14 JinueHs3una n nogpeprkKka

[InaruH pacnpocTpaHsaeTcs nop nuleH3uen GNU GPL v2 unu HoBee (GPL-2.0-or-
later) - TOM ke, 4TO ¥ caM QGIS. [TonmHbIM TeKCT B aityie LICENSE B KOMIIJIEKTE. ©
000 «MHpOPM++», www.informpp.ru.
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