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BBeoenue

Isoliner - mpoBatigep MHCTPYMEHTOB Processing st MHTEPIIONSIIINY TOYEYHBIX HaHHBIX, IOCTPOEHUS
U30JIMHUHN U paboTel ¢ penbedoM. Ampo kpurunra - anroputm KB2D u3 GSLIB. Pabotaer
[0 OTMETKaM IIfacta, MomHocTsaM, ®MC, xumuu ¥ JII0OBIM YUCJIOBEIM aTpubyTaM CKBaXKUH.
HWHCTpYMEHTEHI pa3HeCeHEl 110 CeEMU I'PyIaM.

e I'puo M M30/IMHHUH - OCHOBHOM ITOTOK 00pabOTKH, OT meKJlacTepru3aluy A0 U30JIMHUM.

* Tonorpadus - penbed U3 OTKPHITHIX JaHHBIX U TUAPOJIOTUYECKUN aHaINu3.

* [TonmonmHUTE/IbHbIE WHCTPYMEHTHI aHa/IM3a - PACUETHl OT WUHAMKATOPHOTO KPUTHHTA [0
TIJIOTHOCTH IIePeMEeHHOMN OIOPHI.

* Pa3pes - n0CTpoeHUE Ire0JIOTUUYECKUX Pa3pe30B.

* Teonoruyeckasi mogeib (6eTa) - COTrJIaCOBAaHHOCTb MHAYKH{ IIJIACTOB M YYEOHBIM IIPUMEP
paspesa.

* I'uaposiorusi pex - CTBOPHL, KPUBLIE PACXOI0B U 3aTOIJIEHUE.

* ®paKTaJbHBIH aHAIU3 - PA3MEPHOCTH ITIOBEPXHOCTEM, MAaCOK U JIUHUH.

* OOMEeH JaHHBIMH - YTeHUe U 3anuch LandXML.

Hecko/IbKO TEePMHHOB, KOTOPLIE BCTPEUYAIOTCS [ajiee. BapuorpaMMa OIIMCHIBA€T, HACKOJILKO
CUNIbHEEe Pa3INYaloTCS 3HAUEeHMs C POCTOM PACCTOSHUS MeXnOy ToukKamu. CHIII - YPOBEHbL, Ha
KOTOPHI OHA BBIXOOUT (OMM30K K OUCIEPCHH [OaHHBIX). Harret (oT aHri. nugget, «addexrt
caMopofKa») - CKaYOK BapHOTPaMMBI Y HYJISI, TO €CTh pa30poc Ha CKOJIb YTOIHO MaJTbIX PACCTOSHUSX,
BBI3BAHHBIN U3MEPUTENILHLIM IIIYMOM M MUKPOU3MEHYHUBOCTHIO. [lanee Mo TEKCTY - TPOCTO «HArreT».

YcTraHOBKA M pacmnojiokKeHue

OcHoBHOM cnoco6 - u3 odpunuansHoro peno3utopus QGIS. Otkpoiite Monynu — YnpasieHue u
yCTaHOBKa MOMyJel — BKIagka «Bce», B moucke Habepute «Isoliner», BbIOepuUTe IJIaruH U HAXKMUTE
«YcTaHoBuTh». [Ipu ycTtaHoBkKe u3 pemo3uTtopus QGIS cam cooOiaeT 0 BHIXOe HOBBIX BEPCUHU U
OOHOBJISIET IIJIATWH 10 KHOMKE.

AnbTepHaTuBHHIM cnocob - u3 ZIP-gaitma. Momynu — VYmnpaBneHue W ycTaHOBKa Mopaylend —
YcranoButh u3 ZIP. 310 ynobHo O odialiH-YyCTaHOBKY U PeIpeIn3HbIX COOPOK.

IMocme yCTaHOBKM WHCTPYMEHTHI HOSIBISIIOTCS B ImaHenu «O6paboTka», y mpoBaimepa «Isoliner»,
TEeMH Ke ceMbIo rpymmnamu. Pa6oTtatoT oru B QGIS 3.16 u HoBee. Huyero moycTaHaBIUBaTh He HYXKHO,
BCE CUMTAETCS IMTaTHRIMU cpencTBamu QGIS.

OOHOBJICHHE

ITpu ycranoBke m3 peno3utopuss QGIS moka3rlBaeT yBeOOMJIEHUE O OOCTYIIHOW HOBOU BEPCHUU
- 3HAYOK B CTPOKE COCTOSIHUS U CIHUCOK BO BKiIagke «OOHOBIsieMbIe» MeHeOXKepa MOMyJeH.
OOHOBJIEHUE BHITIOHSAETCS OOHOM KHONKOM. [Tpu ycTaHOBKe 13 ZIP HOBasi BepCUS CTAaBUTCS TEM XKe
IIyTEM, IIOBEPX CTapOM.

[lnaruH KOPPEKTHO Ilepe3arpyXxaeTcss «Ha JeTy», mnepe3anyck QGIS nHe tpebyetcsa. Ilocne
OOHOBJIEHUS UHCTPYMEHTHI CPa3y OOCTYIIHB B IAHEIIH.

CopaBKa H 00IIIHe 3JIEeMEHThI THa/Iora

B pmuanore KaXporo MHCTPyYMeHTa eCTh KHONKa CIpaBKa, OTKpHIBaiolas 5T0 pykKoBoncTBo (PDF
B KOMIIJIEKTe Innarufa). [IpaBas naHens guanora IoKa3bBaeT KPATKyI CIIPaBKy 10 UHCTPYMEHTY,
a TOICKa3Ka K IIOJII0 TOSIBISIETCS IPU HaBeOeHUU Ha Hero. PYKOBOACTBO M CBeOEHHUS O BEPCUU
OOCTYIIHEL U 6e3 OTKPBITUS MHCTPyYMeHTa. B MeHio Moayau ects nogMeHio Isoliner, B HEM cTOAT
Kapra miorHocTtH, [IomocHOBa, O mjaarmHe C BepCuUel, CChUIKAMM, UCTOPHUEU U3MEHEHUU U
pykoBoacTtBoM, A3bIK 1 2KypHaJl.



A3bIK uHTEepderca U CIIpaBKH

A3k mHTEpPdEica U I3BIK CITPAaBKU BEIOMPAIOTCS OTHAENbHO, B OKHe Moayiiu — Isoliner - fI3BIK. To
Ke OKHO OTKpHIBAeT KHOMNKa C OyKBaMu «A» u «f» Ha mmaHes HHCTPyMeHTOB Isoliner. K untepdeiicy
OTHOCSTCS MEHIO, Ha3BaHUS MHCTPYMEHTOB U IIOAIINCH II0JIeH, a K CIIpaBKe IIpaBas IlaHellb Iuasora,
IMOACKa3Ku 1ojier u pykoBoncTBo PDF. Tak MoXkHO mepxkaTh aHrnuiickuil matepdeiic QGIS u yutaTth
CIIPaABKYy MO-PYCCKHU, ¥ HA0OOOPOT.

Y Kaxmoro u3 OBYX A3LIKOB Tpu 3Hauenusd: Kak B QGIS, Pycckuii 1 English. ITo ymonmuauuio o6a
uayT 3a 236lkoM QGIS, Kak u pasbite. Ha3BaHusA A3EIKOB B CIIMCKe HAIMCAHBI Ha CAaMUX 3TUX S3BIKaX,
[I03TOMY CBOH SI3BIK HaXOOUTCS, JaXe eCJIM OKHO OTKPHIJIOCH Ha HE3HAKOMOM.

MeHI0 1 Ha3BaHUsS WHCTPYMEHTOB B maHenmu O6paboTKy ImepecTpanBalOTCsS Cpa3y Mocje HaxXKaTHus
OK, nepesanyckaTh QGIS He HykHO. CTipaBKa CMEHUTCS TPU CIIEAYIOIIEM OTKPHITUY WHCTPYMEHTA.

Kanan PacTpa BO BCeX MHCTPYMEHTaXx BBIﬁI/IpaeTCH BEIITAOAIONIUM CIIMCKOM C UMEeHaMM KaHalloB. Y
MHOT'OKaHaJIFHOI'O I'puaa I1jiaCTa B HEM CTOSIT «KPOBJIA», «IIOOOIIBa» U KMEHa CJIOEB IIapaMeTpoB.

Bce HHCTPpYMEHTBHI

Huxe Bech cocTaB IIpoBaiagepa, Kak OH CTOUT B maHenu O0padoTKa.

1. I'pug ¥ 30 TUHHH

1.01 J[IlekmacTepu3anus (Beca)
* 1.02 2D Kriging (Touku — pactp)
1.03 MuHuManbHas KpUBU3HA (TOYKHU — PacTp)
1.04 V30MmMHUYN U3 pacTpa
1.05 Bapuorpamma (3KcnepuMeHTalIbHAaN)
1.06 BapuorpamMMmHas kapTa (aHU30TPOIIHA)
* 1.07 Kpocc-Banupgaiius BapruorpaMMEl
1.08 Kpocc-sanupauus metoga (LOO)
1.09 [IpuMep CKBazKuH (OeMo)
1.10 [Ipumep reodpusndeckux npodurnei (memo)
1.11 Bpe3ka mogpo6GHOM ITOBEPXHOCTH B PETHOHAJIBHYIO
1.12 MBA: MmynbTUCETOYHEIE B-crimaliHEel (TOYKHM — pacTp)

2. Tonorpadus

.01 3arpy3ka LIMP no pamke

.02 3arpy3kKa TOIIOOCHOBEI I10 paMKe

.03 Topo2Raster (penved 13 BEKTOPOB)

.04 TTonroToBKa penbeda

.05 CToK 1 akkymynsanus (D8)

.06 Peunas ceTp

.07 bacceuHsl 1 BOOOpa3aenbl

.08 YKJIOH U 9KCIIO3UILU S

.09 BepLInHEL U IMEL

.10 [Temo-pennved

.15 OTYET 110 CTBOPY

.16 Bomoc6op. JIunuy 1 KOHTYPH (KaHaBhl, KapbePhI)
.17 OTY4ET 110 TOTOBOMY BOZOCOOPY

.18 Hacrhinmu u BeieMKU (00BEMBI PaboT)

.19 KaupunaTel 6pOBOK U ITOMOIIB

.20 BpoBKU ¥ ITOMOOIIBH B paboTy

.21 [Ipumep Kapbepa (memMo)

.22 I[IpodunupoBaHUe OTKOCOB

.23 JIMHUH CTOKA OT TOYEK, TUHUU U KOHTYPOB

L]
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2. Tomorpadusi: TMAarHOCTHKAa M MpaBKa



* 2.11 Pa3menuTh TOPU3OHTAJIU OJIS IIPOBEPKU

* 2.12 HeBs3ka ropu3onTaneu npotus LIMP

e 2.13 [luarHOCTHUKA Teppacuara LIMP

* 2.14 CHATHE CTyII€HEN (CrilaxkuBaHMe C OTPaHUUYEHUEM)

3. [lonmoTHUTE/ILHbIE HHCTPYMEHTBHI aHAJIN3ad

* 3.01 KaTeropuanbHbIi MHOUKATOPHBEIM KPUTUHT

.02 Kpurusr ¢ sBHemHuM apetidpom (External Drift)

.03 KapTa BepOSTHOCTH ITPEBHIIIIEHU S

.04 TugpaBIUYeCKUM TpagueHT U HallpaBJIeHHe IOTOKa
.05 YOenbHBIM pacxop (3akoH [lapcu)

.06 'ayccoBa cumynsanus (SGS)

.07 [I;moTHOCTE 110 3aMepaM (IlepeMeHHasi oropa)

.08 IIpuMep Oig IMJIOTHOCTH (OeMo)

.
w wwwwwuw

4. Pa3pe3

.01 Pa3pes o nuHUM

.02 CKBaxkKMHHI Ha pa3pe3e (Momesb OypeHuUs)
.03 Cocras macTa Ha pa3pese

.04 TlepeceyeHure TOBEPXHOCTEN C pa3pe3oM
.05 [TepeceyeHure BEKTOPOB C pa3pe3oM

.06 [Ilepeceuenue TIN c pa3pe3zoMm

.07 IIpoeknmst 06 bEKTOB Ha pa3pes

.08 CripoerupoBaTh C pa3pes3a

.09 Pa3BépTka cTeHKM CTBOJIa (6eTa)

.10 IIpumep mns paspesa (memo)

.11 OOpa3zerl cripaBOYHUKA IIJIaCTOB

.12 D1eMeHTHI 3aJieTaHusd 110 Cliefy BeIXona
.13 CopmepzKaHUA 110 IIJIaCTy B YCTHIX

.
R L ST S T ST T ~ N ~ N S S S

5. Teororuueckasi Mmogesjn (oera)

.01 CormacoBaHHOCTD IAa4YKM IIJIaCTOB

.02 [Ipumep pa3pesa (memo)

.03 CO0opKa mauku oT penbeda

.04 KoppekIius mavyky 0 CTAaTUCTUKE MOIITHOCTEH
.05 ManudecTt Mmogenu

.06 CKIam4aToOCTh ITOBEPXHOCTH

L]
(S, IO, RO, R, O, R

6. I'mapoiorusi pexk

* 6.01 CTBOPHL U KPUBEIE PACXOOB
* 6.02 IIoIUTOH 3aTOIJIEHUS

* 6.03 IMmopT TabIuIl CTBOPOB

* 6.04 [Tpumep peku (gemo)

7. PpakTaJIbHBIA aHAIHA3

* 7.01 ®pakKTajabHas Ppa3MEpPHOCTh

* 7.02 Box-counting macku

* 7.03 Pa3aMepHOCTh TMHUUA U TPaAHUI]

e 7.04 PaamMepHOCTHE MHUHKOBCKOTO (BEKTOPHI)
e 7.05 ITpumMmep myst ¢ppakTanoB (gemo)

8. O0OMeH HaHHLIMH

* 8.01 [TpunsaTe LandXML
e 8.02 3anmucaTth LandXML
¢ 8.03 IIpumep LandXML (memo)

Bceeo uncmpymenmos: 74
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BBICTPBIH CTApT

WHCTPYMEHTOB B IJIaTWHEe MHOT'0, ¥ BEIOMPATh M3 OOIIEro CIMCKa TAXKeI0. DTOT pa3fen yCTPoeH
VHave - He [0 MHCTPYMEHTaM, a 1o 3afadyaM. HaliguTe Ty, YTO ITOX0Ka Ha Ballly, ¥ UOUTE TI0 IIaram,
OCTaJbHOE MOXHO HE YUTATh.

O6111€€ TTPABUJIO OTHO - HHCTPYMEHTHI HE JOTraJbIBAaI0TCsI, OHH CHPAIINBAIOT M JOK/IaJbIBAIOT.
IMouTy KaXKOHY MUIIET B XKYPHAJ, YTO UMEHHO OH PEIINJI, ¥ II0YeMY IIOJIyUYMIIOCh CTOJIBKO OOBEKTOB,
a He nHayde. XKypHay CTOUT OTKPHIBATh BCETHa, 0OCOOEHHO B IEPBHIE Pa3kl. TaM OOBIYHO U JIEKUT
OTBET Ha BOIIPOC «II0YEMY BEHIIIJIO HE TO».

ECTh CKBaKHHBI, HYZ2K€H PaCTp U H30/IHHHHA

Camas yacTas 3afjada ¥ caMasi CTapas - TOYKH C 3aMepaMi IIPeBPATUTh B IOBEPXHOCTh. [[0OCTAaTOYHO
OBYX UHCTPYMEHTOB.

1.02 2D Kriging cTpout pacTp o ToukaM. OpauHapHBIM KPUTUHT OLIEHWBaeT 3HaYeHUe B TYeiike
KaK B3BellleHHOe cpefHee OIMXKaWIIMX 3aMepOB, MPUYEM Beca OH He BEIIYMEIBAET, @ BHIBOOUT
K3 TOTO, KaK OBICTPO 3HAUYEHUS PACXOOSTCS C PACCTOSHMEM. 3afaTh HaIO I0Jie 3HAYEHUS U TPU
rnapameTrpa mMopenu. Paguyc - ganblile Hero 3aMepHl yKe HU 0 4éM He roBopsT. Ilopor - ob6muit
pasbpoc. Harret - pa3bpoc, oCcTaoINiica Ha HYyJIeBOM PAaCCTOSTHUM, IIOIPEUIHOCThL 3aMepa ILIIC
M3MEeHYUBOCTh Mejibue Iara ceTu. Adeliky 6epuTe IPUMEPHO B YETBEPTH-MATYIO YacCTh CPEeOHETO
paccTosHUSA MeXOy CKBaXXMHaMu. Menbdye He [OOABUT TOYHOCTH, @ CUHUTATHCA OyOeT JOoJIblIe.

BmecTe ¢ MOBEPXHOCTHIO MHCTPYMEHT BBHIIAET KapTy OUNIMOKH KPHUIHMHIA, U CMOTPETh €€ Hamo
Bcerga. CamMa ITOBEPXHOCTDL BRITTISIOUT OOMHAKOBO TJIAOKO M TaM, I'fleé CKBAaXKWH MHOTO, W TaM,
raoe pe3ybTaT OEePzKUTCS Ha OOHOM HaléKoM 3aMepe. Pa3HUIly MeXOy 9TUMHU OBYMS CIydasMU
IMOKa3bIBAeT TOJILKO KapTa OIINOKH.

1.04 W30/1MHHM H3 pacTpa IpeBpallaeT MOBEPXHOCTh B TOPU30HTAIM C IMONNUCAMH, a IPU
HapmoOHOCTH U B IIOJIUTOHEI Arana3oHoB. CeueHre 3amaeTcs YUCIOM uiH IaroM. [Iis penseda Tam
XKe ecTh (axkoK Tomorpadumyeckux moanuced. OHM Pa3BOPAYUBAIOTCS TaK, YTOOHI BEPX CMOTPEN
Ha BBEICOKYIO CTOPOHY.

ITonpo6oBaTh MOXKHO 1 6€3 cBoux HaHHEIX. 1.09 IIpuMep CKBaKuH (I€M0) BEIIAET TOTOBLIM Habop
TOYEeK C pealMCTUYHOM NPOCTPAHCTBEHHON CTPYKTYPOU.

Oanbkime, Korga morpedyercsi o0oCcHOBaHHe. [lapaMeTphl MOIeNM MOXKHO He IomOupaTh Ha
ria3. 1.05 BapumorpamMma CTPOUT UX II0 CAMUM JOAaHHBEIM K pUCyeT rpaduk, Ha KOTOPOM BUIHO,
€CTb I B JAHHHIX NIPOCTPAHCTBEHHAas CBA3b BooOIe. Ecnu skcrepuMeHTaslbHbBIE TOUKHU JI0XKATCS
OecnopsifOYHO, HUKAKOW MeTon e€ He co3gacT. 1.06 BapuorpamMMHasi KapTa II0OKa3blBaeT
QHM30TPOIHNIO - KOTTIa CXOACTBO TSIHETCS BOOJIbL OQHOTO HallpaBlIeHUs CUNIbHEe, YeM IIOIEPEK, U 3TO
Hamo yuectb. 1.08 Kpocc-pamumanmusi metoma (LOO) yOupaeT KaXayi0 CKBaxKUHY II0 OYepPe[H,
IIpeacCKa3bIiBaeT 3Ha4YeHMHEe IIO0O OCTAaJIbHBEIM KM BEIBOOUT PaACXOXKIOEHHEe YHCIIOM - HpHMOﬂ OTBET Ha
BOIIPOC, HACKOJILKO MOXHO BEPUTHL KapTe. YOauyHBIM HaboOp MapaMeTpPOB COXpaHseTCs IMpodusem,
4yTOOHI He HabupaTh ero 3aHOBO.

ECTbh OTKpbITasi MECTHOCTH, Hy2K€H peJibed U TOIIOOCHOBa

CBouX CHEMOK HET, a KapTa HyXKHa - CJIlydall paHHUM M caMbIi 4acThIN. Bcé 6epETCA M3 OTKPHITHIX
HCTOYHUKOB IpsiMo B QGIS, 6e3 pydyHOro cCKauyuBaHUS apXUBOB.

2.01 3arpy3ka IIMP mo paMkKe KadaeT BBICOTH II0 3agaHHOMYy oxBaTy - Copernicus GLO-30
¥ OpyTue OTKpPHIThIe HAaOophl. [IpmxomwT pacTp B MeTpaxX, yXKe HPUBEOEHHBIM K METPUYECKOU
cucTteMe KoopOouHaT. TPUOIlaTh METPOB SIYEHKH - 9TO MaciTab nmopsaaka 1:25000: X0mIMBI, TOTHUHEI
M BOOpPa3Mesibl YUTAIOTCS, a OpOBKa Kapbepa HJIM OOPOXKHAas HaCHIIb - HET. [IoHMMaTh 3TO HAMO
cpa3y, UHaue OT pe3yJbTaTa KAYT HEBO3MOXKHOTO.

2.02 3arpy3ka TONMOOCHOBBI II0 paMKe 0epéT Mo TOH Ke paMKe BEeKTOPHYI0 OOCTaHOBKY W3
OpenStreetMap: BoOHBIE TJIOIIAOM, PEKH, OOPOTH, 3MaHWs, JeCc. BomHEIe OOBLEKTH IPUXOMIST
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MMOIUTOHAMM, BKJII0Yas COCTABHBIE - 03€PO C OCTPOBOM OCTAETCSI 03€POM C BHYTPEHHHM KOJIBIIOM,
a He CIIJIOIIHBIM HOJIMTOHOM. DTO TOT CJIOM, KOTOPHIM HaJIbIlle ITOJAETCS B MHTEPIOJISAIUIO YPE30M
BOMEI, €CJIH ITIOHAA00UTCS IIePEeCYUTHIBATEL penbed.

CkauanHas LIMP nouTu Bcerpa tpebyeT nnctpyMeHTa 2.04 IToaroroBka penbeda. B oTKPHITHIX
Habopax BCTPeYaloTCSA IIYCTOTHI, ITyM M JIOKaJbHEIE MBI, KOTOPBHIX B IIpUpOAe HeT. 3allojIHeHue
IIOHUKEHUU 30ech 006513aTeIbHO, 663 HETO CTOK HE CUUTAETCS BOBCE, BOOA YTHIKAETCS B IIEPBYIO XKE
JIOKHYIO siMy. [Tocne moaroToBKY paboTaroT Tpu HHCTPyMeHTa noapsn. 2.05 CTOK U aKKyMYJISTITHST
OaeT HallpaBJieHUd U HaKonsneHue. 2.06 Peunasi ceThb IIpeBpalljaeT HaKOIJIEHUE B IMNHUU TaJIbBETOB
c nopsinkamu. 2.07 BacceHdHBI M BOOopa3aesibl PeXKeT TEPPUTOPHUIO Ha BOLOCOOPHL.

2.09 BepmuHbI U SIMbI HaXOIUT XapaKTepHBIE TOYKU pefibeda - Te caMble OTMETKHU, KOTOpHIe
Ha OyMazKHOM KapTe IIOAIKCHIBAIOT 4YKUCIIOM. BmecTe c TambBeramu u3 2.06 OoHEM 00pas3yioT
CKeJIeT MEeCTHOCTH, KOTOPHIM IIOTOM MOXKHO ImopaTh B 2.03 u mepecuyuTraTh penbed yKe C YIETOM
TUOPOJIOTUH.

M 31mech IjIaBHBIM IIAr, paJgd KOTOPOro BCE mpeabiayinee W aeanochk. CkauaHHas LIMP
TUOPOJIOTUYECKU HeBepHa. B Hell ecTh JIOXKHEIE SIMBEl, PEKM MeCTaMU TeKyT B TOpy, a 03épa
UMeIOT YKJIOH. McrpaBnsaTh 3TO punbTpamMu 6€CCMEBICTIEHHO - 3all0JTHEHNE ITOHMXKEHUY YCTPaHseT
CIIeICTBUE, HO He IMpuYuHY. [IpaBUIbHLIN IyTh OPYroi - coOpaTh U3 CKAYaHHOTO pacTpa CKeJjeT
MECTHOCTH U NMepPeCYUTaTh MOBEPXHOCTH 3aHOBO C YYETOM TOT'O, YTO MEI IIPO HEE Y3HAJIH.

Bcé, uto mobOwniTo Ha mpenpimymiux Inarax, uget B 2.03 Topo2Raster KaxXmoe CBOMM BXOOOM.
TopusonTtanu u3 1.04 - XECTKUMHU y3naMu. TOYKU BHICOT u3 2.09 - ToXKe KECTKUMH, U C BECOM
0oJIbllle eQUHUIIEI, €CJIU XOTUTE, YTOORI BEPIIMHEI IT€PEBENINBalIN BEPIINHEL TOPU30HTaJIeN B 001116t
sgyetike. TanbBeru u3 2.06 - TpUHYXKAEeHUEM ITafeHNUsI BHU3 110 T€UYEHUIO, II09TOMY PeKU Ha HOBOM
penbede rapaHTUPOBAHHO TEKYT BHU3. BogHble Touross u3 2.02 - ype3oM BOLH, U 03€pa JI0KaTCsa
IIJIOCKOCTHIO, @ He C YKJIIOHOM. Ha BBIXOfle TO/Iy4aeTCsi THAPOIOTHYeCKH KOPPEKTHHIH penbed,
4yero CKayaHHEBIM pacTp caM 1o cebe He maéeT.

HN3zonuuaun u3 1.04 Hy>KHBI B 9TOH IIETIOYKE ABAXK/HI, CIIepBa KaK CII0CO0 ITOCMOTPETh Ha MECTHOCT®,
IIOTOM Kak BXOf B mepecuéT. Ceuenue 6epute 1Mo Maciutady ¥ XapakKTepy MECTHOCTH - Ha PaBHUHE
II4Th METPOB, B IropaxX nOBadllaTh IIATE. Jlnana30H BEICOT MHCTPYMEHT IIOOCKaXeT B XKYypHaJle.
CnuukoM 4acToe ceueHUe 37leCh TOJIBKO BpeauT. OHO IepeHecéT B HOBLIM penbed IIYM MCXOIHOTO
pacTpa, pagu yCTpaHeHus KOTOporo paboTa U HauMHaNack.

Cramo mydIne WM IIPOCTO HWHAye, IMOKA3bIBAIOT Te XKe OBa MHCTPYMEHTA, YTO W B CIedyloleM
cueHapuy, - 2.12 HeBsizka ropu3onTaied npotus [IMP 1 2.13 [IHarHoCTHKa TeppacHHra. A
2.05 CToK 1m0 HOBOMY pesibedy monKeH maTh peku 6e3 pa3phIBOB U 0€3 JTOXKHBIX 03€P, U 9TO caMas
HarasHas IpoBepKa.

ECTh TONOIJIAaH C TOPHU3O0HTAJISIMH, HY2K€eH peabed

3apmaya oOpaTHas mpenbioyei. He TocTpouTh TOBEPXHOCTE TI0 PEIKUM TOYKaM, @ BOCCTAHOBUTH €€
II0 IJIOTHBIM JIMHUSIM, KOTOPBIE YKe KTO-TO HapuCOBall.

3mectk pabotaetr 2.03 Topo2Raster - MynbTuceTOYHass MHTepnossauus mo MotuBaM ANUDEM.
'maBHOe OTnIMYMEe OT KPUTMHTA B TOM, YTO y KaX[OOTO THUIIA BXOOa CBOS POJNb. ['Opu30HTaNIU U
TOYKM BEICOT HAIOT KECTKUE Yy31Ibl, TaM OTMeTKa HIPHKOoNoTa. TanbBeru 3agaloT NPUHYXKIOEHUE
MafieHuss BHU3 I10 TEUEHUIO, IO9TOMY PEKHU Ha IMOCTPOEHHOM pejbede He TEKYT B ropy. OOPHIBEI
paboTtanT O6apbepoM, BIOJIb HUX Ilepelaj He pa3Ma3blBaeTCs CrilakuBaHWEeM. Ype3 BOOBL KiIafeT
03€pa IJIOCKOCThIO UIIM HaKJIOHSET BOOJNb Pycla.

Adeliky 3aaBaiiTe SBHO, Ha4Ye YMOJTYaHHUE MOXKET OKa3aThbCs rpybee TOTOo, YTO BHI XOTUTE YBUOETh.
9To mepBas M3 PaCIPOCTPAaHEHHHIX OomMMO0K. Ha KMJIOMEeTPOBOM y9aCTKe aBTOMAaTUYECKUM pa3Mep
OaéT TPUIIATHUMETPOBYIO SUYEHKYy, M YCTYIl B CEMb METPOB B TaKOM CETKe IIPOCTO He CYIIEeCTBYET.
HNucTpyMeHT 06 3TOM IpenynpexkaaeT B XKypHaJlie, HO JIy4llle 3a4aTh Cpasy.

I[IpoBepsAThs pe3ynbTaT Hago He Ha rna3. 2.11 Pa3genuTts TrOpPpHU30HTAIH [OJIsd IIPOBEPKH
OTKJIagbiBaeT 4acTh nuHui, 2.12 HeBsizka ropu3onrtasied nporusB IIMP mepsieT, HACKOIBKO
IIOCTPOEHHAas IIOBEPXHOCTh Pa30Illjiach C OTJIOXKEHHBIMHU. ITO TOT K€ IMPUEM, YTO KPOCC-BalugaIius

12



B KPUTHHTE, U OH OTBeYaeT Ha TOT ke Bompoc. OTaenbHO ecTh 2.13 JIlMarHocTHKa TeppacHHra
- UHIIeT XapaKTepHbIM nedeKT HHTEPIIONSIIUKU II0 TOPM30HTAJISIM, KOIfa IIOBEPXHOCTh BCTAET
CTYIEHSIMHU BOOJIb MCXOOHBIX TUHUM, U 2.14 ero ycTpaHseT.

EcTs n10THAsA C'BéMKa, HY2XKHDbI 6pOBKH H IIOJOIIIBLI

Crémka c BIIJIA unm na3epHOr0 CKaHUPOBaHUSA HAET penbed, TOe YCTYyOBl BUOHBI, HO He
onudpoBaHbl. OIUdPOBLEIBATh UX BPYYHYIO - JOJIr0, U Isoliner ymMeeT HaXOOUTh UX CaM.

Mexanuka B 2.19 KaHgumaThbl OPOBOK M MHMOJOINB Takas. [Ipu3HaK m3j0Ma 3TO HE YKIIOH, a
CKOpPOCTHh €ro u3MeHeHMsi. Ha pOBHOM OTKOCe, JaKe OTBECHOM, YKJIOH ITOCTOSHEH U IIPU3HaK
Man. Benuk OH TaM, re YKJIOH MeHSIeTCs, TO eCTh Ha caMoii OpOBKe M Ha CaMOM IIOHoInBe. 3HAK
KPUBU3HEBI JeIUT HalleHHbIe IMHUY Ha OPOBKHU U IIOJOIIBE aBTOMATHUYECKH.

I[IBa mapaMeTpa 3Mech HeodeBuUOHEL. Ba3a 3aMepa - HMOIyIIUPHHA OKHA, B KOTOPOM MeEPSeTCs
mepenap ToONepér nuHuM. [lepeman B aTpuOyTe drop CUMTAETCS HWMEHHO B HeEH, MO3TOMYy Y
OEeCSITUMETPOBOTO yCTyma mpu 06a3e B TPU SYEWKM OH MOKAXKeT TPU MeTpa, a He HOecsAThb. basy
3afjaBaiTe IO IMUPUHE OTKOCA B A4Yeikax. OTCeYKa Hmo nepenangy - GuiIbTp UIyMa, HO He KpUTEPUH
3HaunMocTy. PopManbHOT0 HpU3HaKa OPOBKM HE CYIEeCTBYEeT, W pellaTh, YTO CUUTATh YCTYIIOM,
OCTaéTCs 4enoBeKy. I109TOMy MHCTPYMEHT HapOYHO OTAaéT GoJbille HyKHOTr0. Yucna mans ordopa
OH KnaféT B aTpuOyTHl, a MPOIEHTUIIM Iepelafa MedyaTaeT B XXYPHal, W Hajbllle Bbl OBUTAETE
buneTp crmos, IO HA KapTy, HUYEro He TEePEeCYUTHIBA.

Hanbire 2.20 BpoBKH H MOOOIIBLI B PadOTy CHUMaeT OTMETKH C pejbeda u codupaeT GOPMEHI.
ITaphl OHa ompenesnsieT CIIyCKOM II0 CKJIOHY, a He Mo 6;1m30CcTu. Boma ¢ OpOBKYM CKAaThIBAETCSI POBHO
K €€ IIO[IOIIBE, @ Ha KPUBOM OOPTY C y3KHUMHU OepMaMu OuzKaiIas 1o PacCTOSTHUIO IIOOOIIBA YacTo
MIPUHAIJIEKUT cocefHeMy ycTymy. dopma mojiydaeTcs M3 OOHOM IOMOIIBE M HECKOJIBKUX OPOBOK
IIpU Hel, IOTOMY YTO TPAaCcCUPOBKA PeXeT MINHHYI0 OPOBKY Ha KyCKH, HO CIIyCKaIOTCS BCe KYyCKU K
OIOHOM M TOM XKe mopoIliBe. HemapHble TUHUY He IIPOIafaloT, OHU YXOMSAT B OTHOENbHEIN CIIOH, Te B
aTpubyTe 3amucaHa IPUYMHA - COYCK He JOIIEN A0 HOMOIIBLI MJTH PA30IIENICS 10 PAa3HBIM HOOOIIBAM.

Bcio cBSI3Ky MOXKHO IPOBEPUTH Ha cuHTeTHKe. 2.21 IIpuMep Kapbepa (OeM0) CTPOUT Kapbep C
ycTymamu, 6epMaMu, Che37I0M, OTBAJIOM 1 KaHaBOM, @ BMECTEe C HUM BBITAET UCTUHHBIE CTPYKTYPHBIE
nuHUHU. [IpOTUB HUX MTOJTHOTa OeTEeKTOpa MePSEeTCS YHUCIIOM, a He Ha rjaa3.

ECTh Kapbep B TOIOIUIaHE, HO TOPH30HTAa/IeH BHYTPH HET

Cnyyaii, KOTOPBIM BBITISAUT Oe3HaAmEXKHBIM, ITOKa He pa3obpaTbcs. [1o HOpMaATUBY TOPU3OHTAIIU
BHYTPH TIJIOMIAAHBIX KapbepOB, BEHIEMOK, HACHIIEH W OTBAJIOB HE OMHCHLIBAIOTCSI - COTJIACYyeTCs
TOJIPKO BHEIITHUY KOHTYDP. 3HAYUT pejibed 0 TaKOMY IJIaHy UMEET ALIPY POBHO TaM, e BHIPaboTKa,
¥ 3aII0JIHUTL €€ HeueM, KpoMe OPOBOK U ITOIOIIIB.

3areo3gkKa B TOM, YTO V JIMHHM OTKOCA B YepTeKe HEeT OTMEeTOK. Ho OHM eCTb y IOpPU30HTaJIeH,
KOTOpHIE K 3TUM JWHUSAM IIPUMBIKAIOT, - HOPMATUB TpeOyeT AOBOAUTHL UX A0 JUHUU OMHUCAHUSA
o0beKTa y3J7I0BEIMM Toukamu. 2.22 IIpodmunupoBaHHMe OTKOCOB CcOOMpaeT 3T TOYKH U
BOCCTAHABJIMBAET II0 HUM NOPODUIL BCEM JMHUU, TAK YTO OTMETKA BHIXOOUT IIEPEMEHHOM, U3
CaMUX JAHHBIX, @ HE OOHUM YMCJIOM Ha BECh OOBEKT.

HOanpme 2.20, HO yxke 0e3 IIMP. Korma y JUHUM eCTb CBOM OTMETKH, CIIYCK IIO CKJIOHY He
Hy2K€H, [OJOLIBOY cuuTaeTcs OnmxKaWilas JTUHUS HUXKe OpPOBKHU. DTO BaXXHO, IOTOMY 4YTO HHAade
paccyXpaeHUue 3aMBIKaeTCsI B KPYT - 4TOOBI IOCTPOUTH pefibed, HyKHBI IIaphl, a IOJIsd IIap CIIyCKOM
HYX€eH penbed, KOTOPOTOo eIll€ HeT.

3ameikaeT 2.03. I'opusoHTanmu UAYT KaK OOBIYHO, a (OPMEBI IOHAIOTCsS BO BXOombl Bepx ¢dopm u
Hu3s ¢opm. IToBepxHOCTh MeXOy OPOBKOM M MOHOIIBOM CTPOUTCS METOMOM PACCTOSHHUM, TEJo
YXOOUT B MHTEPIIOJNALNIO XKECTKUMHU y3J1aMH, I'paHuIla paboraetr GaprepoM. [Topora 3HaYUMOCTU
B UHCTPYMEHTe HeT HaMepeHHO. 3aJaHbl OBe CTOPOHHL - CTPOUTCS IIOBEPXHOCTh, 3adaHa OfHAa -
paboTaeT 6apbepoM. PellieHne IpUHUMAET YEI0BEK, KOT{la PUCYeT BTOPYIO JTUHUIO.
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HyKeH reojioru4ecKHi pa3pes

Pazpe3 B Isoliner - 3TO He HWJITIOCTpalusi, a cucTeMa KoopmouHaT. 4.01 Pa3pe3 mo JIHHHH
IIpeBpalaeT JUHUIO Ha KapTe B IJIOCKOCTEL YepTexkKa C OCIMH PAaCCTOSTHHE-BEICOTA U BHIOAET, KpoMe
caMoro JyepTexa, ClIy>KeOHBIH CJI0M onpeaeieHue pa3pe3a. Bce ocTanbHbIe HHCTPYMEHTHI TPYIIITEL
MIPUHUMAIOT €r0 Ha BXOH M 6naromaps eMy KjJIagyT CBOM OOBEKTHI B Te XKe KoopawHaThl. OTcroma
npasBusio. Criepa 4.01, moToM BCE ocTanbHOE, U B 1ojie «OmnpeneneHe pa3pe3a» MOJaETCSA BBIXOI
4.01, a He UCxXoOHaAs JIUHUSA.

BepTtukanbHBIHM MaciiTad 3agaéTcst TpeMsi criocobaMu, ¥ BLIOOP HeodeBUIOeH. MHOKUTENb ITPOCT, HO
TpebyeT 3HAHUS OJIUHBI Pa3pe3a - Ha KUJIOMETPOBOM IIPOoduIe MHOKHUTENh 3 OAaCT IIJIOCKYIO JIEHTY.
OTHOIIIeHHe Taf0apPHUTOB YepTezKa IoadrupaeT MHOKUTENL CaMO TakK, YTOOHI IITHPUHA OTHOCHUJIIACh
K BBICOTE KaK 3afaHo, W paboTaeT Ha pa3pele J000W [AJWMHBL, HAYHUTE C HETO. [IOMHUTE, 4TO
MIPEBHIIIIEHNE UCKaXkKaeT Bee yribl. [Ipu MHOXkUTene 10 HaKJIOH B 5 TpafycoB JIsiKeT Ha Oymary mop
41 rpamycoM, ITO3TOMY YTJIHI II0 YePTEeXKY TPAHCIOPTUPOM HEe MepsT.

Ianbie Ha pa3pes HAHOCUTCS comepxkuMoe. 4.02 CTaBUT CKBAXKUHEI C UHTEPBaIaMu OIPOOOBaHMUSI,
4.04 TpPOBOAUT IIOBEPXHOCTHU U3 pacTpoB, 4.03 HAHOCUT BEKTOPHBIE OOBEKTH II0 TOYHOMY
IepecevyeHnio C JUHUeN. Y IOoCIeqHero NpaBUJI0O 3aBUCUT OT TuUIla oObeKTa. [IJockast NUHUSA
OaéT BepTUKallb, IIOTOMY YTO U3BECTHO I'le, HO HEM3BECTHO Ha KaKou rnyObuHe, TpEXMepHas TUHUS
OaéT TOYKY Ha peaslbHOM BHICOTE, a IIOJIUIOH HA€T BepPTHKaIbHYIO MO0Jiocy. Ecnu 3amaHbl yTol U
a3uUMYVT NIafleHus, BepTUKalb IIpeBpalllaeTcs B HAKJIOHHEBIH CJiel], a II0JIoca - B IlapajijiejiorpaMM.

HauaTtpk mpoire Bcero ¢ nemo. 4.10 IIpumep njisi pa3pe3a (IeMo) BEIAET IMIeCTh IOBEPXHOCTEH,
MSTh IIJIaCTOB, TPU JIMHUM Pa3pPe30B, CKBAXKUHLI, 30HHI M CJIOW OJIS TPOBEPKH YIIOB mameHwus. Ha
HEM BCS LIETIOYKa ITPOXOOUTCSA 3a HSITh MUHYT, ¥ OIIMOUTHLCS HErme.

HyXHbI 00b€MBI padoT

2.18 Hackinu u BBIEMKHM CpPaBHUBaeT [BE IIOBEPXHOCTU U CUYUTAET, CKOJIBKO BBIHYTO U
CKOJILKO yJi03keHO. OOBIYHO 3TO penbed mo paboT U IMOCHe, UKW NPOeKTHAas MOBEPXHOCTH MPOTUB
daKTHIECKOH.

Cumraercs mo s4YelKaM, Pa3HOCTb BBICOT YMHOXKAaeTCs Ha IUIOMIaAb STYeMKU, IIOJIOKUTEJIbHEIEe
¥ OTpHUIIATEJIbHbIE CYMMUDYIOTCS pasgenibHo. OTclofa CiiegyeT BaXKHOe - TOYHOCTh OO0BEéMa
YIHPAeTCsi B TOYHOCTH OOEHX NMOBEPXHOCTEHM, M eC/IM OfHa M3 HUX IIOCTPOEeHa MO0 PedKUM
TOYKaM, KpacHBOE YHCJIO B OTYETE HE 3HAUMUT HMUero. Kapra ommbOKM KPUTHHTA W HEBSI3KaA 10
OTJIOZKEHHBIM TOPHU30HTAJISIM - KaK pa3 Ipo 3TO.

I'panuiy cué€Tra 3azaBaiiTe IIOJIMTOHOM, HHaYe 00HEM ITIOCYUTAETCS II0 BCeMY IIEPEKPHITHIO PACTPOB,
BKIIIO4ass 00J1acTy, KOTOPEIX pabOoTH He Kacajluch. ITO BTopas U3 PacIPOCTPAHEHHBIX OIIMOOK.
Pazuuna gByx LIMP mouTu HUKOTOa He paBHAa HYJIIO 3a IpeneaMu BEIpaboTKU. TaM 0CTaETCs IITyM
CBHEMKUY, U Ha OOJILIION IIJIOIaAM OH HaKallJIUBaeTCS B 3aMeTHBIe KyOOMETPHI.

OO01Ias ToruKa padoTsl

Tumnoso# ciieHapuil cOCTOUT U3 AByX maroB. CHadana 2D Kriging cTtpout pacTp o TO4Ye4HOMY
CIIOI0 U YHCJIOBOMY IIOJIO Z, TO €CTh PETryAPHYIO CETKY 3HaueHUU. 3aTeM M301MHUHM H3 pacTpa
CTPOSIT IO 3TOMY PacTpy U30JIMHUU U, IPU HEOOXOOUMOCTH, 3aJIUThie KOHTYPHEIE TTOJTUTOHEL.

[[Taru He3aBUCUMEI, «MI30TMHUK U3 PacTpa» padoTaloT C TI00BIM PACTPOM, He TOJIBKO C Pe3yJIbTaTOM
KPUTHUHTA.

3aIIy'CK U3 MOIJEe/IM U U3 CKPHIITa

OKHO TTapaMeTpPOB 3allOMHHAET BBEIEHHLIE 3HAUEHUS U IMOIACTABJISET UX IIPU CIedyIoleM 3allyCKe
TOTO XK€ HUHCTPYMEHTa. DTO yIoOHO IIPHU ITOBTOPHBIX IIPOTOHAX II0 TEM XK€ MaHHBIM U paboTaeT Kak
passbiIe.
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Kak paGoTaeT Moaynb: CKBaX}XWHb! = rpua — U30NNHUN

40 3. M3onuHuM M NonwuroHkl

1. CkBaWHLI (To4KK) 2. Fpua (KpwruHr)

Puc. 1: Bechb mpormecc Ha CreHepHupPOBAaHHOM IIPUMEpe: CKBAXWHBI C H3MEpPeHusIMHu (cieBa)
ITPEeBPAIAOTCAd B CIJIOIIHOW TPUMA KPUTHMHTOM (B IIEHTPE), II0 KOTOPOMY CTPOSITCS H30IUHUU U
KOHTYpPHEIE TIOJIUTOHEI (CIIpaBa).

Ha BBLI30B U3 KOHCTPYKTOPA MOJeJiel UJIM U3 CKPUIITa 3TO He pacIpocTpaHseTcs. TaM mapaMeTpHl,
KOTOPLIE BHI3OB He 3afa, 6epyTcs u3 oObsSIBIEHUS CaMOr0 MHCTPYMEHTAa, a He U3 TOro, YTO OBIIIO
BBEIEHO B OKHe HaKaHyHe. MHaye OOWH W TOT XK€ CKPUIIT CYHTan OBl II0-PAa3HOMY Ha Pa3HBIX
MalllMHaX, B pa3HbIX npodunsx QGIS m mpocTo B pa3Hble OHU, U IIO JKypHAJLy 9TO He UHUTAJIOCh
onl. Eciiu HeJIOCTaIOU_II/Iﬁ ImapaMeTp OTIXM4YaeTCd OT TOr'O, YTO JIEXKUT B IIaMATHU OKHaA, UHCTPYMEHT
nuieT 00 3TOM B XKYypHaJI ¥ Ha3kIBaeT mapaMeTp.

OTcroga mpaBuUIIOo OJid MoAesiel. 3aJgaBaliTe B BEHI30BE BCe TapaMeTPHl, 3HaYeHU A KOTOPBIX BaXKHBI OIS
pe3ynbTaTa. YMOTYaHWe HHCTPYMeHTa U3BECTHO M 3aIllMCaHo B 9TOM PYKOBOACTBE, ITIaMsITh OKHA He
M3BECTHA HUKOMY, KPOME TOM MAIIIMHEI, ITIe OHA CJI0ZXKHJIACh.

ITomgocHOBa

Ha manenu Isoliner ecth kHonka IlomocHOBa - KapTa WM KOCMOCHUMOK ITO[ MaHHBIE OOHUM
oBuxkeHueM. OTMEThTE HYXKHBIE HCTOUHHKH, HaxkMuTe [100ABHTh, U CJIOU JIATYT B IIPoeKT. OKHO
OCTA€TCsI OTKPBITHLIM, IIOTOMY YTO IIOAOCHOBHI IIOAOWpPAIOT, TJsAOs Ha KapTy. HobGaBumu omHy,
IMOCMOTPENIU, 0o0aBUIIN APYTYIO.

B moctaBKe cemMb HCTOYHUKOB - OpenStreetMap, OpenTopoMap, KOCMOCHHUMKH, TOIIOOCHOBA,
cXeMa, OTMBIBKA pejibeda U YKIJIOHBL. ¥ KOCMOCHHMMKOB PSIIOM C MMEHEM IIOMeYeHO, YTO €eCTh
MMOJIynIpo3payuHblii BapuaHT. OH KIaJeTCs IIOBepX HaHHBLIX, a He II0f HUX, U II0 HEMY CBEPSIOT
IIOJIOKEHUE.

®naxok IT0I0KHUTH IO OCTAJIbHBIE CJIOH OITyCKaeT JmoOaBIeHHOEe B CaMbIf HU3 fepeBa, YTOOI
IIOOCHOBA He 3aKphiBajla paboTy.

CBoif HCTOYHHUK moOaBisgeTcs 6e3 mpaBKu Koma. Hactpoiite cioii B QGIS Kak 00LIYHO. 3aTeM IIPaBo#
KHOIIKOI B JiepeBe CJI0EB BEIOepuTe IKCHopT - CoXpaHUTH KaK (aHiI onpene/IeHusi CI0sI.

[Tonmy4eHHBIH .qlr IIOJIOXKUTE B TAIMKY basemaps IJIaruHa. [IOPSOOK B CIIMCKE 3aMaéTCS YKUCIIOBHIM
npedukcom nmenu daiina. OnpenesneHne Ciosi BLIOPaHO He Ciy4YaliHo. B HEM yXKe JIeKUT U CTPOKa
TIOOKJTIOYEHMsI, U CUCTEeMa KOOPAWHAT, ¥ CTHUJIb C IIPO3PAYHOCThIO, @ COOPAHHBIN BPYYHYIO agpec 3TO
TepsieT.

I[TomoCHOBHEI OTHAIOTCS B BEO-ITPOEKIMH, a MTPOEKT OOLIYHO paboTaeT B MeCTHOU cucrteMme. Ecim y
CHUCTeMBI KOOPOUHAT IIPOEeKTa 3aflaH JaTyM, IIepPexol CYNUTAETCS W IIOOCHOBAa coBMeIaeTcs. Eciu
OaTyM He 3afiaH, CHUMOK CMECTHTCS MOJI4a, ITI03TOMY OKHO mpefdyIpexpaeT o6 9ToOM 3apaHee, [0
moOaBJIEHUS.
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1. I'pua 1 B30/ IMHUHU

OTrMmeTKa u3 reoMeTpHmn

ITone 3HaueHus Z He00A3aTEeTbHO B KDUTUHT €, MUHUMAa/IbHOM KPUBU3HE, BApHUOrpaMMe, BapuOTrPaMMHOM
KapTe, 06enx KPOoCC-BamupgallusaxX U geKiacTtepul3anuu. Eciu noje He yKa3aHo, OTMeTKa 0epeTcst u3
TpeThell KOOPOUHATH TOYKH.

IIaHHBEIE YaCTO IIPUXOO0AT MMEHHO Tak. Touku PointZ 3 créMKH HUIH BEITPDY3KH HECYT 3HA4YeHUue
IIpsMO B reOMeTPpHH, ¥ 3aBOOUTH Pagu HETO OTHOEeJIbHBIN CTOJ'I6€I_I He3a4deM.

Z B TeOMeTpHUM M II0JIe CO 3HaYeHMEeM O03HaudaloT pa3Hoe. Z OOBIYHO OTMeTKa CHEMKHU, a IIoJie
WHTepIoIupyeMasi BeauuuHa. [[Jigs MOIIHOCTEN U coepzKaHUM IoJjie yKa3kiBaloT ABHO. Croi 6e3 Z
1 6e3 yKa3aHHOTO II0JIsI OTBepraeTcs ¢ cCoobIIeHNeM, a He IpepPHIBAeT PacueT B cepeduHe.

1.01 [Iexnacrepu3amnus (Beca)

NHCTPYMEHT TOTOBUT [aHHBIE Tepern uHTepmnossiuer. Korga mpoOvl CryiieHB HEepPaBHOMEPHO,
omHu OmoKM pal30ypeHbl MIOTHEEe OPYTrux, riaobanbHasi CTAaTHUCTHUKa 0e3 BECOB CMeEIIaeTcs B
CTOPOHY Iepepa3BeaHHBIX y4acTKOB. Ecnu ryie Oypunu 6oraTele 30HB, CpeHee U rICTOrpaMMa
3aBBIINIEHB], a 3TO IPSIMO BIIHSET Ha IIOJACYET 3amacoB. dueuncras mekinactepus3anus (mopt GSLIB
declus) maét kKaxmou mpoOe Bec, OOpPATHHIM JTOKAIbHOUW IIJIOTHOCTH, - B CKOIJIEHHUM MEHBIIeE,
Ha pa3pe}KéHHbIX yY4acCTKaX GOHBIJ_IG. ITo B3BelIeHHHBIM OAaHHBIM CYHTAETCA IIpedCTaBUTEJILHOE
OeKJIaCTeEPU30BaHHOE CpeHEe.

Ha mosye HakjIagblBaeTCs CeTKa S4YeeK, BeC IIPOOHI IIPOIOPIIMOHANIEeH eOWHHIle, OEeIEHHON Ha
KOJIM4YeCcTBO IIpo0 B €€ s9elKe, 3aTeM Beca HOPMUPYIOTCA. Pa3Mep si9edKH IIomOupaeTcs
aBTOMATHUYECKHU, CBUIIOM IT0 pa3MepaM. BEI6op UAET 110 MUHUMYMY OEeKJIaCTEPHU30BaHHOT 0 CPEIHETO,
KOTHOa CKOMJIeHWS IIPUIIIHNCh Ha OoraThle 30HBI, OO IO MaKCMMyMy. MOXKHO 3agaThb pa3Mep
Bpy4YHYy10. Ha perynsipHou ceTu meKlacTepus3alusd HUYETro He MeHseT, BCe Beca paBHHI.

[TapameTp Ha3uauenue ITo ymonuanuio

Touku co 3HAUYEHUSIMU ITpoOwI. -

[Tone 3Hauenus Z (mycrto = u3  Ywucmosoe none. ITycro - -

TeoMeTpPHH) oTMeTKa 6epéeTcs u3 Z TOYKH.

Pazmep sueliku ABTO (CBUII) UJIU PYYHOU. ABTO

Pazmep suelku Ois pydHOTO CTOpoHa sS9YeUKU B pyYHOM 0

pexuMa pexumMe.

Llens cBuna (do1.) MuUHMMYM UJIM MaKCUMyM MuHIMyM
CpenHero.

KonunyecTBo pa3mMepoB B ceuiie CKOJIBKO siYeeK mepebpars. 24

(Oom.)

CooTHOWmEeHUE s4erKU Y/X AHU30TPONIUS AUYEUKHU. 1

(Oom.)

CMenleHnl Hadajla CETKU YcpenHeHUe 110 COBUTaM 4

(Oom.) CEeTKH.

Touku c BecaMu Cnoii Touexk c noneM wit. -

HTML-otuéTt CBofka, TUCTOTpaMMa, KpUBasi IO YMOJTYaHHUIO
CpenHero.

Ha Brixome cmoii Touek c monem wt u HTML-oTué€T co cBomkoil (cpegHee 6e3 BECOB IIPOTUB
OeKJIaCTEPU30BAaHHOT0), THCTOTPaMMOM CHIPOM IIPOTHUB B3BEIIEHHOM U KPWUBOW CpegHEro OT
pa3Mepa sueiiku. [leKnacTepu30BaHHOE CpefqHee U3 XKypHaja U oTuyéTa cTaBuTcsa B 1.02, B moine
CpegHee [IJIsi IPOCTOT0 KPUTHHTA.

ITonme wt momaétrcst B 3.06 I'ayccoBa CHMYJISIHHS [JI5 B3BEIIEHHOTO HOPMAaJIbHO-0aIIbHOTO
npeoOpa3oBaHusA. YparaHHble TPoOBl OTCEKAIOTCSA OTHENIbHO, I€PCEeHTUILHEIM KallaHUEeM B CaMUX
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HWHCTPYMEHTaX KPUTUHTa U KPOCC-BaJIMOAllNN.

1.02 2D Kriging (Touku - pacTtp)

OpounHaphbii (OK) unu npoctoi (SK) KpUruHr 1mo TouedHoMy ciioro. CoBragaronine TOUYK4u (OOUH U
TOT ke XY) yCpemHsIoTCs 1o Z. B y3/max ceTKM 3HaYeHUS UCXOOHBIX TOYEK BOCIIPOU3BOMOSATCS TOYHO
(Ipu HyJIE€BOM HarreTe).

KpWruHr: oueHka B y3/e - B3BelleHHoe cpeHee cocenem

CKBa»MHbI
y3en (oueHneaem)
Bec 20%
gec 14%
Bec 14%
eec 11% *
?
Bec 21%
(@] Bec 20%
Yem BaunxKe cKBaXKuWHa K y3ny, Tem Gonblle eé Bec.
Beca nopbupatoTca no BapuorpaMMe, a He NpocTo 1/paccToaHue.

Puc. 2: KpuruHr olleHHBaeT 3HaUeHNe B y3Jie KaK B3BellleHHOe cpeqHee OIUKANIINX CKBAXKWH: YeM
6rHMKe cCKBaxKuHa, TeM Oobile eé Bec. Beca mog0uparoTcs Mo BapuorpaMMe.

OCHOBHBIE TAPAMETPHI:

[TapameTp YTo 3amaéT ITo ymonuaHnuio / COBET
ToueuyHBIN CIIOU HcxonmHble TOUKHU (CKBaXKUHBI) -

OJIsI UHTEPIIOJISILINH.
TonbKO BeIIeIeHHbIe 00bEKTH ~ CUuTaTh JIUIID 110 BBIKIJI.

BBHIJIEJIEHHBIM TOYKaM CIIOS.
[Tone 3HaveHus Z (mycto = u3  YuUCJIOBOM aTpuOyT, KOTOPHIH 3allOMUHAaeTCsI MeXay
TeoOMeTpHUH) UHTEPIOIUPYyEeTCS: OTMETKA 3alycKaMu

mjacTa, MOIIHOCTE, ®MC,

xumud. [lycto - oTMeTKa

OepéTcs U3 Z reoOMeTPHUH.
[Tpeobpa3oBaHue 3HAYEHUST In g5t mor-HopMaJsibHBIX HET

BenmmuuH (K, T, comepkaHus c

OJIUHHBIM XBOCTOM): KPUTYETCS

In(Z), omreHKa BO3BpalllaeTcs

gyepes exp.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

Tun KpuruHra

Panmuyc nmoucka

MuH. KOJIMYeCTBO TOUYEK

Makc. KoIn4ecTBO TOYEK

Pa3mep suerku
OxBaT pacTpa

O6pe3aTh M0 KOHTYPY CKBAXKUH

Bydep ob6onouku

Macka 06pe3Ku

Mopenu BapuorpamMm
(Tabnuia)

[Tpoduns u3 TabIUIIEL

Oppouraphsid (OK) - m1oKanbHO
OlLIeHMBAET cpedHee caM.
ITpocroii (SK) - ucmonb3yer
3amaHHOe «CpemgHee».
Papuyc okHa moucka COCegHUX
TO4Y€eK BOKPyT y3na. 0 = Bcsa
BBIOOpPKaA.

Ecnu B OKHe MeHbBIIIE TOYEK -
y3€eIl OCTa€TCs IyCTHIM
(nodata).

CKOJIbKO ONMHKANIINX TOYEK
BKJTIOYAETCS B CUCTEMY
KPUTHHTA.

Illar rpuga. 0 = aBTO =
min(oxBarT)/50.
[TpsaMoyronpHUK pacyéTa. 1o
YMOJTYaHHUIO - 10 CJIOI0.

PacTp o6pe3aeTcst BHITYKIIOH
000JI09YKOM BCEX TOYEK -
yOupaeT 3KCTPAIIOIALHIO B
IIYCTEHIX yIjax.

Pacmuputs 060504Kky Ha N
eOWHHUII KapThl HAPYXKYy.

CBOU IOJIUTOH BMECTO
000710UKY (IPHUOPUTETHEE) -
yOoOHO [T BOTHYTHIX
Y4aCTKOB.

TabGnmuuHbIHA CIION C
MogoOPaHHBIMU MOMIEISIMH.
Ecnu 3apgan, nonsa
BapuorpaMMEI B fUajiore He
YUTAIOTCH.

Wwms vHabopa B Tabnuue. Ilycto
OOIIyCTHUMO, KOTHa MPOQUIb B
TabnuIe oOguH.

OK

0 (Bcs BEIOOPKA)
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MeJib4de = IIJlaBHee, HO OOJIbIIe
110 CJIOKO

PEKOMEeHOyeTCd BKII.

He 3adaH

MyCTO

JIoKasibHas1 aHU30TPON UL

OOBIYHO aHW30TPONUS 3a0aETCS OOHUM a3WMyTOM Ha BeCh y4acTOK. TaM, roe pyOHBIE 30HBI WU
TeOXUMHUYEeCKHe OpeoJibl u3rubaioTcs, 3TOr0 Majlo, HallpaBleHWe BHITIHYTOCTU MEHSEeTCSI II0
IJIOIManiy.

IMone mpocTUpaHMUs B TOYKAX BKIIOYAET JIOKAJILHBEIM pPeXHM. Y KaxXmoil mpoOLl CBOE 3HaUeHHEe B
rpagycax OT ceBepa, U B KaX[oU s4YeliKe KPUTUHT yCPeOHsSeT ero M0 TeM XKe 3aMepaM, KOTOphIe
OepéT B pacuéT. Best cucTeMa mpu 9TOM pelllaeTcsi II0 OJHOM Mopdenu. Pa3Hbie MOOenu OjIsi Pa3HbIX
rap 3aMepoB caesianu Obl MaTPHUIy He IOJIOKUTEJIbHO OIpeneIéHHOM.

I[IpocTupaHue IMOHMMAETCS KakK OCb, a He KakK HampaBleHHe. Ilepuom y HEro CTO BOCEMBbIECST
rpagycos, mostoMy 170 m 10 oTnuyaroTcs Ha OBafgUaTh I'pagyCcoB, a HE Ha CTO IIECTbOECAT, U
yCcpegHeHHWe UOAET Yepe3 yAaBoeHHBIN yroji. OObIYHOEe cpedHee majio OBl 34eCh IEPIEHOUKYISIP K
WCTHUHE, W omubKa Ovlta Obl THXOM. KapTa BHITSHYIAch ObI IONEPEK CTPYKTYPHI W BHITTISOEsa Obl
3aKOHOMEPHOU.

KoadduimmmeHnT cxkaTus ocTaéTcss oOIIUM [Jjis y4acTKa, MeHSIeTCsS TOJIbKO HampaBjieHue. Bropoi
MEHSIOMINKCS MapaMeTp Aajl Okl BO3MOXKHOCTE HOOOTHATH KapTy IO OKUIaHKue, a KPOCC-BaTuaaIus
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Paguyc noMcka v YWCo cocegHWX ToYek

BHE paguyca (He y4TeHbl)

B paanyce (yyTeHsl)
y3en

paguyc nowncka

[lns oueHkK B y3ne BepyTCA TONbKO CKBaXWHbI BHYTPW paauyca
(1 He bonblie 3a0aHHOM0 MakcuMyMa bavkanwnx).

Puc. 3: [Insa kaxpgoro y3l1a 6GPYTCH TOJIBKO CKBAZXKWHBEI BHYTPHU pPaguyCa IIOMCKa " HE€ Oonee
3aJaHHOI'O KOJIn4YeCTBa OnmuKanuImmux. TOYKY 3a pPaguyCcoM He Y4aCTBYIOT.

3TOro He IIOKaxXeT.

Tam, roe HampaBIeHUS COCeOed PACXOMSTCs, JTOKAIbHBEIM MOBOPOT He MpPUMEHseTcsa u paboTaeT
ob1rass Mmomenb. HamrpaBieHune, KOTOPOTO HET B HAHHBIX, MHCTPYMEHT He ITPUIYMEIBAET.

Pe3ynbTaT MPOBepsiliTe Kpocc-Bamupallrell Ha yoepzKaHHOIN BeIOOpKe. JIoKanmbHas aHU30TPOITHS
meJjlaeT KapTy HOX0XKel Ha Te0JIOTUYECKYIO UIel0, U B 9TOM e€ CHUjia U €€ OMMacHOCTD. [Ipu HeBEepPHOM
IIPOCTUPAHUY KPUTHHT BRITIHET aHOMAJIMK BIOJbL OIIHOKH.

VYparaHHbIie IpoObI OTAEIBHBIM CJI0E€M

OT6pOH_IeHHbIe OTCE€BOM TOYKHU MOZKHO ITIOJIYYUTH BBEIXOOOM - KOOPAWHATHEI, 3HAYEHHUE U IIPpHUYHKHA,
HMXKe WU BRINIE KaKOM T'PaHUIIHI. ITo YMOJIYaHHUIO BBIXO/MO BEIKJIFOYEH.

CMmoTpeTh ux CTOUT. OTCEB 10 IEPLEHTHUIIO HEe OTINYaeT OUINOKY 3aMepa OT HAaCTOsIIIeH aHOMAaJIUH,
a pellleHre 3[eCh Ie0JIOTHYEeCKOe, M CKOIUJIEeHWe OTOPOIINEHHBIX TOYEK B OJHOM MeCTe OOBIYHO
o3Hay4aeT He Opak, a HEYYTEHHOE TEJIO.

ABTOMaAaTHYE€CKHEe 3HAYeHUs

Pa3mMep siuetiku = min(imupuHa, BeIcoTa oxBaTa) / 50.
Paguyc Koppensanuu BaprorpaMMEBl = max(IInprHa, BEICOTa oxBaTa) / 3.

Papuyc noucka (mpu 0) = guaroHajb oxBaTa, TO €CTh 6epETCs BCSA BRIOOPKA.
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OOpe3Ka o0 KOHTYPY CKBazkuH

KpuruHr cuutaeT BeCh IIPSIMOYTOJIBHBIN OXBAaT, IIO3TOMY BHe 00JIaCTU MaHHBIX 3HAYEHUS SIBISIIOTCS
SKCTpamonsaiuel U maioT apTedakTH (OJIMHHBIE «BeepHBIE» U30IMHUM B IIYCTHIX yriax). Omums
«O06pe3aTh M0 KOHTYPY CKBAXKHMH» CTPOUT BBITYKIYIO OOOJIOYKY BCEX TOYeK (C HeoOs3aTeIbHBIM
Oydepom) m obpezaeT mo HeM pacTp. IDKCTpamosanus ucyesaer. Ecmu dakTuyeckass TrpaHUIa
y4acTKa BOTHYTas, 3aJaliTe CBOM ITOIUTOH B «Macke 0O0pe3Ku» - OH IIPUOPUTETHEE 000JIOYKH.

BapuorpaMMa ¥ Harrert

cunn (CO + Q) i
CO+C 1 ;
c i
> i
= : CTPYKTYPHBbIA
8 : Bknan C
)] 1
C 1
(o) 1
= i
=1 i
>.| 1
= i
2 : \
CO 1 TommmmTmomommooomoomooooooooe-
HarreT CO :
0 ;
0 paguyc a

paccTosHMe Mexay To4ykamu h

Puc. 4: Cxema BapuorpaMmsl: HarreT CO, ctpyKtypHBIU BKiag C, cuii (C0+C) 1 paguyc KOppesainun
a.

KpuruHr onupaeTcs Ha MOJelb BapuoTrpaMMEbl - OHa OMUCHIBAET, HACKOJIPKO CUIbHO Pa3/IN4aioTCs
3Ha4YeHUs Z B OBYX TOYKaAX B 3aBUCUMOCTH OT PACCTOSHUS MeXAy HuUMHU. [Ilo 3TOM Momenu
KaXXJIoM cocefHel CKBaxXMHe Ha3HadaeTCs Bec. Mojiesnb 3afaeTcsi B pasfesie «IloMoTHUTEIbHBIE
nmapaMeTpsl» TpeMs duciaamu - HarreT CO, cunn (CO + C) u panuyc KOppessini a.

Harrer CO Harrer - 3T0 3HauyeHMe, K KOTOPOMY CTPEMUTCS KpHUBasg BapUOTPaMMbl IIpU
pacCcTosHUU, CcTpeMslleMcs K Hymo. TeopeTudecku, Ha HYJIEBOM PACCTOSHUU pPaACXOXKOeHUe
OOJZKHO OBITH HYJIEBBIM (TOYKA CPABHUBAETCS caMma C co0011), HO Ha MPAKTUKE OCTAETCS CTYIIEeHbKA.
Harret oTpaxaert To, YTO JaHHLIEe Ha OYeHb MaJbIX PACCTOSTHUSX BCE PABHO He COBNAAaroT. [IpuyuuH
TOMY TPH - IIOTPEIIHOCTh U3MEPEeHUs U Onu(pPOBKYH, MUKPOU3IMEHUYHUBOCTh Ha MaciuTabe MeHbIIe
paccTosiHUSA MeXOy CKBaKMHaMU, pacxoxkjeHue AyOiel B OMHOM TOYKeE.

Kak HarreTr BIusieT Ha Pe3y/IbTarT:

CO = 0 (mo yMONYaHHIO) - KPUTHHT SIBJISIETCS TOYHBIM HMHTEPIIOISTOPOM, IIOBEPXHOCTH 0Osi3aHa
ITPONTH POBHO Yepe3 KaXKayio CKBaxkuHY. M30/1mpoBaHHast CKBazKKWHAa C BLIOPOCOM 110 Z IPEBPalIlaeTcs
B KOHYC («OBIYM Tj1a3»).

CO > 0 - KpUruHI IIepecTaéT TOYHO BOCCTAaHABIUBATh 3HAYEHNE B TOUKE U3MEPEHUN U CTAHOBUTCS
CTakKuBaTeseM, BOIM3M CKBAXKUHBI OlleHKa HOATSATUBAETCS K JIOKAJIbHOMY cpegHeMy. YeM OobIiie
mons Harreta CO / (CO + C), TeM cuibHee CrilaXXKUBaHUe.
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HarreT KpyrnHsIM raaHom

HarreT - 3To pa3bpoc Ha 04eHb MalblXx PAacCTOAHNAX:
50 | MOrpewHocTs M3MepeHNA U MUKPON3MEHHMBOCTS.
Yem Bonblwe CO, TEM rNae W «CrNoKoiHee» pesynbTaT. cunn = CO + C = ancnepcus

nonyaucnepcua y(h)

10 A HarreT CO
(«CKayok» y Hyns)
Ha Hyne TeopeTu4eckn 0,

___ HOKpuBas cTapTyeT c CO = MOfEJIb BAPUOrPAMMBbI

0 250 500 750 1000 1250 1500 1750 2000
paccTofiHUe MeXay Toukamu h

Puc. 5: Harret KpynmHBEIM IJIAaHOM: MOAEJb CTAapTyeT y Hyns He ¢ 0, a co «ckagka» C0. 3to pa3bpoc
Ha CBepXMaJIbIX PaCCTOSHUAX (IOTPENIHOCTh U3MEpPEeHUsI, MUKPOou3MeH4uBOCTh). [lonka CO0+C =
OUCIIEPCUM DAHHEBIX.

CO = Bech cuyuI (UUCTHIM HAITET) - IPOCTPAHCTBEHHAS CBSI3b TEPSETCS, IOBEPXHOCTh BEIPOXKIAETCS
B IIpOCTOe cpenHee. ITo nepebop.

BazxHo - equHHIIBI. HarreT CO 1 cuiII 3aaioTCsA B aOCOIIOTHBIX € THHHUIIAX THCIEPCHH TaHHbIX
(kBagpaT emuHuIl Z), a He B gonax 0-1. 3HayeHue «1» y cuiia mo yMOJ4aHUIO YCJIOBHOE, U IOYTHU
BCerja ero HyXHO M3MeHUTh. 3afanTe cymMmmapHbii cuiin (CO + Bkmagbl CTPYKTYyp C) OIM3KHM K
OUCIEPCHH OAaHHBIX. YPOBEHb CIIaXKUBaHUS OIIpefeseT He a0CoJioTHAs BeIWYMHA Harrera, a
ero ponsi B cwure CO / (CO + C). [IpakTuYecKu MOPAOOK TaKou. Bo3bMUTE CyMMapHBLIA CUMIIT =
oucnepcuu, 3ateMm Harretr = 0.2-0.4 ot Hero (To ecTb 0.2-0.4 X gucmepcuu - abCONIOTHOE YUCIIO,
a He 0.2-0.4 xak TakoBoe). UeM MeHbIIIe HarreT, TeM OOJIbllle geTajieli, HO U OOJIbIlle JIOKaJIbHBIX
MUKOB. YeM 60JIbIlle, TEM IIOBEPXHOCTH POBHEE, HO BO3MOXKHO CrjIaXKMBaHHWE PeajbHOM CTPYKTYPHI.
[ucnepcuio JaHHBIX MHCTPYMEHT IledaTaeT B 2KypHan IpuM 3anyCKe, M 5TO Balll OPUEHTUD OIS
BeIOOpA CcuJLIa.

CTpYyKTyphl, paguyc M aHuU30Tpomusa Cumnn (moska) 3TO YpPOBEHb, Ha KOTOPBIM BBEIXOOUT
BapuorpamMma. OH ckiapgbiBaeTcsa u3 Harrerta CO u Bkiaga cTpykKTyphl C. CTpPyKTypa 3agaéTcs
Mopenbio (chepudeckas, 3KCIIOHEHIIMaJIbHAas, TayCCcoBa UJIM CTeleHHas), moporom C, paguycoM a,
a3UMYTOM U aHU30TPOIIUEN.

CMBICJI CHJUJIa B IOPATOK BeITHIMHBI. CUJIII - 3TO BEPXHUU IIpeiesl pa3nudyui MeXay To4YKaMu, TO
€CTh HAaCKOJIbKO B CPEIHEM OT/IUYAIOTCS JaJjIEKKe APYT OT Apyra cKBaxKuHbl. OH IPaKTUYECKU PaBeEH
0OBIYHOM gucnepcuu maHHBX. [IpuMep mo KCI. Cpenuee = 25 %, nucnepcus = 47.6 (%?2), To ecTb O
= 6.9 %. 3HauuT, CyMMapHBIN cuiil 3agaéM = 47.6. Ecnu Harret CO = 17 (mpumMmepso 0.35 cunmna),
TO CTPYKTYPHEIHM BKJIal mepBo¥ cTPYKTyprl C = 47.6 - 17 = 30. Ha cam rpupn abCcomOTHEIN MaciiTab
He BIIHSIET, [JIs OIIeHOK Ba*XHO TOJILKO OTHOIIEHHE HarreTa K BKjamy. Ho oH Hy»XXeH, 4TOOBI KapTa
cTaHmapTHOU ommbku ¥ MSDR B Kpocc-Banupaluu ObIIH B peajibHOM MaciiTabe (CyMMapHBIH CHUJIII
=~ pucnepcuu —» MSDR = 1). [TosToMy He ocTaBiasguTe CUII = 1 IO yMOTYaHUIO, HIOOTHUMUTE €ro OO
OUCIIEPCUM TaHHEBIX.

Brioop wmomenu. Chepuyeckas W 9SKCIOHEHIMAJbHAs IOOXOOAT [ys OOJBITHHCTBA 3aady.
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CreneHHass MOOeNlb HE MMeEET CHUIJIa W pajuyca B OOBIYHOM CMEBICTIEe. E€ NpPUMEHSIOT, KOorpa
M3MEHYUBOCTb PACTET C PACCTOSIHMEM U He BBIXOOWUT Ha MOJIKY (HECTAaMOHAPHOCThL IIPUpPAIleHUN),
¥ TIOJIS TIopoTa ¥ paguyca OJjisi Heé yCIOBHEL. ['ayCCOBYy MOOens NPUMEHSHTE OCTOPOXKHO. Ilpu
HYJIEBOM WM OYeHb MajoOM HArTeTe OHAa HAaéT YMCIEeHHO HEYCTOMYWBYIO CUCTEMY W apTedakKThl
(ocuunuasuMu, OTPHUIATENbHBIE BeEca), MO3TOMY TIPU BHIOOPE TayCCOBOM MOMENTN WHCTPYMEHT
IPUHYOUTENIBFHO yOepKuBaeT HeOOJBIION MUHUMAILHEIM HarreT. [Io BO3MOXKHOCTH 3afaBalTe ero
¥ CaMH.

THI JaHHBIX U pexkKuM. [lof pa3Hble JaHHBEIE HYKHEI Pa3Hble HACTPOUKU. [ TagKue CTPYKTYypPHEIE
IIOBEPXHOCTU (OTMETKM KPOBJIM U IOIOOIIBL], MOIIHOCTH) JIy4Ille MOZEINPOBaTh OJINHHEIM PaguyCoM
WU CTEIeHHOW MOoMenbio IpU HIMPOKOM (riobanbHoM, 0) pammyce IOUMCKa - TOTHa IOBEPXHOCTH
MoJIy4aeTcsl rJlagkoi. KOpoTkuil pamuyc C JTOKaJIbHBIM ITOMCKOM Ha TAKWUX HAHHBIX JAET «OBIYbU
ra3a» U pa3phIBHL OIEHKU IIPU CMEHE COCTaBa COCETHUX CKBaXKUH. [ KOHIEHTpaUui U XUMUU
(®MC, razoonacHOCTh) KPpUTHHT paboTaeT B CBOEM ITpaBe. 30eCh BaXKHBI KOPPEKTHBIM HArTeT H,
MIpU CUJILBHOM aCUMMETPHUM pacupefesieHus, Ipeobpa3oBaHue JaHHBLIX (CM. HUXKe IIPO yparaHHBIE
MTPOOEI).

Paguyc Koppensanuu a - paCCTOSTHHE, Ha KOTOPOM BapuorpaMMa BBEIXOOUT Ha IIOJIKY. [laibIlie 5TOTO
PacCTOSIHUSI TOYKHM IPAKTUYECKH He BIMAIT ApPYr Ha apyra. IIpu 0 OGepércs aBTOMaTHYecKoe
3HaueHHe max(oxsar)/3.

AHu3o0TpOmUsT 3amaéTcs a3UMYyTOM TJIaBHOM OCHM U OTHOIIEHWEeM pafuycoB (Marsasi/TiaBHAsI).
3HayeHne 1 - M30TPOMHO (BIHAHUE OOUHAKOBO BO BCEX HAIIPABIE€HUSIX). 3HadyeHUe MeHbIine 1
YKOpadyuBaeT KOPPESIUI0 IOIEPEK TJIaBHOM OCH - TOJIE3HO /IS BBITSIHYTHIX TI'€0JIOTUYECKUX

CTPYKTYP.

AHVI3DTp0I'II/IH! BbITAHYTaA 3aJ1eXb W 3J11NMNC NOUCKa

rnagHas och
(bonblwion paauych

Manasa oCk

£ asmmyT

Ecnu zanexb BLITAHYTA, KOPPenAUWA BAONL HeE falbliue, YeMm nonepék.
Innunc 3af0aeTca asuMyToOM MaBHOW 0C W OTHOLLIEHWeM oCei.

Prc. 6: AHU30TpPOIUS: €CIU 3ajieXb BHITIHYTA, KOPPEIAINs BOOJIb HEE€ [daibllle, YeM IIOIEpEK.
DJIIUIIC TOMCKA 3afaéTCs a3UMYyTOM TJIaBHOM OCHU U OTHOIIIEHUEM Ocel (Majiasi/TiiaBHas).
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

CpepHee Oy IPOCTOTO
KpUTHHTA
Harret CO

CTpykTypa i - MOogenb

CTpykTypa i - mopor/Bknazn C

CtpyKTypa i - paguyc
KOPpPENSaIuy a
CTpykTypa i - a3uMyT, °

CTpyKTypa i - aHU30TPONUA

Hcrione3yeTcst TONBKO IIPU
tune SK.

«IyMm»/cKa40K BapruOTrpaMMEL
y Hyns. IlofaBsisieT T0OKaJIbHEIE
nuku. B aBCONMIOTHRIX
eOUHUIlaX OUCIEePCUU.

®opmMa BapUOTpaMMHI:
chepuueckas,
SKCIIOHEeHIIMalbHas, rayccoBa,
CTeIleHHas.

Bxkiapg cTpyKTypH B cuiui (a6c.
eguHULIH gucrnepcun). Cymma
C0+C = gucrnepcuu HaHHBIX.
st cTpykTyp 2 u 3: 0 = BBIKJL.
HucTaHnusa BEIXOOA Ha IIOJIKY.
0 = aBTO = max(oxBar)/3.
HamnpaBnenue rinaBHOU ocH
QHU30TPOIIUH.

OTHOLIEHNE PaguyCOB

0

0. Ona crnaxuBauusd 0.2-0.4
OT CHJIJIa

chepudeckas

ctp. 1 = 1 (3aMeHUTe Ha =
OVCIIEPCHIO)

0 (aBTO)

0

(Manmasi/TnaBHAA) MO EPEK/BOONL ocu. 1 =
M30TPOITHO.
Bapunorpamma KC| (nnact Kpll): akcnepmMmeHT 1 Mogesb
60 ® o
® ® o
[ ]
=
>
x
=
Q
o
o
c
(9
=
=
>
[~
o
C
HarreT CO0 = 17
10
@ IKCNepuMeHT (No AaHHbIM)
m— MOLENb: Cpepuyeckan (a=13 KM) + HarreT
0 T T T

0.0 2.5

Puc. 7: DkcnepumenTanbHas BapuorpamMma KCl mo mmacty Kpll u nmomoGpanHHas MoOfeb: HaArret
CO0=17, cumnn coBnas C JUCepcuelr JaHHBIX, paguyc =13 kM. TOUKU gasbliie CUIa - peTUOHAJIbHBIN

TPeH].

Tak cxeMma BRITJIAOUT Ha pPeajbHBEIX JaHHBIX. BapuorpaMmy CTpPOSIT IO CKBaKWHaM. [1jIsd map TO4ekK
CYUTAIOT IIOJIYOUCIIEPCHIO ¥ YCPEOHSIOT II0 PACCTOSTHUSM, II0JTy4aeTcs 00J1aKo (3eJIEHBIE TOUKHU), 10T,
KOTOpOe mmopbupaloT Momens (kpuBas). [Io HeMy ¥ 3amaioT mapaMeTpPhl KpUTUHTA. BrIcOTa cCKadyka y

5.0 7.5 10.0

12.5
paccTosiHie h, KM
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Hyst 9T0 HarreT CO, IIOJTKa 3TO CUJIJI, OOBIYHO OJIM3KHUH K OUCIIEPCUH TaHHBIX, a PACCTOSTHHE BHIXOOa
Ha IOJIKY 9TO pamuyc a. Eciu Ha 60IbIINX PACCTOSHUSX TOYKY YXOOSIT BHIIIIE CHUJINIA, KaK 30ECh, - 3TO
pervoHaNbHBEIN TPeH[ (HeCTAllMOHAPHOCTE). Ero mmbo yYuTHIBAIOT OTAEIBHO, JTNO0 OrPaHUuYMBAIOT
paguyc TOuCKa.

OTceB yparaHHbIX IIPooO

Vparauuble npoOBl 3TO aHOMAaJbHO BHICOKHE HMJIM OIMMOOYHBIE 3HAUEHWS, MCKaXKaIoIUe OLIEHKY.
Heckonbko «00HaHI» 10 COfepKaHNIoO [IepeTArUBaloT Ha cels BCIO KapTy I'pelifia, a iBHas omunOKa
BpOJe OTPUIATEIbHOW MOIIHOCTU IIOPTUT HOBepXHOCThb. MHCTpyMeHT «2D Kriging» mosBonset
OTPAaHUYUTH TaKWe MPOOBI IPSIMO IIPU pacuére, 6e3 MpaBKU MCXOOHBIX OAHHBIX. [lapamMeTpsl - B
pa3gerne «JOIOTHUTEILHO>.

OTCeB U cpe3Ka - TPyOBIi IPaKTUYHBIM HHCTPYMEHT IPOTUB SBHHIX OIMOOK. [J151 KOHUEHTPAIUN U
XUMUU OyIbTe OCTOPOXKHEI. DKCTpeMaJlibHble 3HAYEHUS YaCTO He LIyM, a CUTHaJ (HalmpuMmep, odaru
3arpsi3HEHUs), U cieno obpe3aTh XBOCTHL paclpenesieHusi He CTouT. CHUIIBHO aCUMMETPUYHBIE
OaHHBIE Jyd4Ile He oOpe3aTh, a mpeobpa3oBaTh K BUOY, OIU3KOMY K HOpMalbHOMY. [IJIT 3TOTO
G6epyT norapudm unu nmpeobdpasoBanme bokca-Kokca. [pyro# myTh 3TO MHOWKATOPHBIM KPUTHHT.
O6a cmocofa mexkaT 3a paMKaM{ OTCEBa, HO MMEHHO TaK B I'€OCTAaTUCTUKE Pyd U 3arpsA3HEeHUM
00XOISATCS C TSXKEJIBIMU XBOCTAMH.

OTceB yparaHHbIX Npo6: go 1 nocne (KpacHoe - BbIBpockl)

[lo oTceBa: «bbi4bM rNasa» BOKPYr BbIOpocoB Mocne oTceBa/cpesKkn: Nnone CrokonHoe

40

35

30

25

Puc. 8: OTceB yparanHeix mpo6 Ha MpUMeEpPeE: CJIeBa TPU BHIOPOCa JalOT «OBYBH Ty1a3a» (ropsyme
OsiTHA), CIIpaBa MOoCJie CPe3KU K BepXHeU I'paHUIle I10JIe CIIOKOMHOe.

[IBa pexumMa. «YOanuTh» - IpoOBl BHE MOIIYCTUMOTO AHUana30Ha BEIOPaCHBAOTCS (OJIsT SBHO OUTHIX
3anucel). «Cpe3ath (capping)» - 3HaueHUsS BHe IOMala30oHaA NPUXKMMAIOTCA K T'paHUIlE, a caMa
TOYKa OCTAaéTCs B pacuéeTre. Cpe3Ka - KJIaCCUYECKUM IIPUEM [IJig yparaHHBIX Npod 0 comepzKaHHUIo,
TI0JIOKEHWE TOUKHU He TePSeTCs, HO €€ BIUSHUE OrpaHuYnBaeTCsa. PexxuM nepekiatodaeTcs GhiakKkoM
«Cpe3aTs K rpaHulie (capping) BMeCTO yOajaeHus».

I'panunsbl mo adconoTy. «HUXHAS rpaHuna» u « BepxHss rpaHUAIla» 3afaloT IOPOTH B eIUHUIIAX
Z nHanpsaMmyio. [lycTtoe niosie - rpaHuila He 3afgaHa. OHU IPpUOPUTETHee NepleHTUNnA. Hanpumep, onsa
MOIIHOCTY IOCTaBbTe HUXKHIOIO Irpanuny 0 - yUOyT OTpULIaTEIbHEIE 3HAYEHNUSI, 8 BEPXHIOI0, CKaXkKeM,
30 - yUpéT IBHBIN BEIOpOC B 122 M.

I'paHMUbI IO NEPIEHTHUIIIO. P-U NEPLEHTUIIb - 9TO 3HAUYEHHEe, HUXKe KOTOPOro JeXUT p% Bcex
npo6. Hampumep, 5-if MEePIEHTHIIL - ITOPOT, HUXKE KOTOPOTO TONLKO 5% CaMbIX MaJlbIX 3HAYEHM!H.
95-i - TIOpOT, BHIIIIE KOTOPOTO 5% caMbxX Oobiiux. [lapaMeTp «IeplueHTunb 00pe3Ku, %» 3amaéT
3Ha4YeHUe P, U I'PaHUIL OePyTCa CUMMETPUYHO, OT P-To [0 (100-p)-ro nepuenTuns. To ects p = 2
O3HAYaeT «CYUTATh yparaHHBIMU 2% CaMBIX HU3KUX U 2% CaMBIX BHICOKUX IPOO», U BCE HUXKE 2-
TO u BhIme 98-ro meplueHTHsIsa Mubo ymanseTcs, 1ubo cpe3aeTcsa. Yem Oonbliie p, TEM arpeccuBHee
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obpes3ka. P = 0 BHIK/IIOYAET NEPLEeHTUILHBIN PeXUM. YA0OCTBO B TOM, YTO aOCOIOTHLIE ITOPOTH
3HATHh HE HYKHO - OHU BHIYUCIISIOTCS 10 CAMUM OAHHBIM U IIOAXOOAT K JII060MY pacrpeneeHuio 1
Macmraly.

IBYCTOPOHHOCTS - BaXKHO [JIsI XUMHUMH. [IepIIeHTUILHLIN PEeXXUM pexkeT ob6a XBOCTa - U BEPXHU,
u HuXXHUM. s cogepxkaHuit 9To onacHo. KCl = 0 B 30HaxX 3aMelleHUs - peajibHasl I'€0JIOTUs, U
o0pe3Ka HUKHETO0 XBOCTA OIINO0YHO IOTHUMET «IIYCThIE» YIACTKHU. [109TOMY [JIs rpelifa OTCeKaiTe
TONbKO cBepxy. OcTaBbTe «HUIKHIOI IpaHUIy» IMyCTOM W 3amaiiTe «BepxHIO» aGCOIIOTOM WU
MIPUMEHSHUTE IEPIEeHTUIb, IIOHUMAas, YTO HU3 ToXKe OymeT 3aTpPoHYT. [IJIT OTMETOK M MOIIHOCTEMN
OBYCTOPOHHSSA 00pe3Ka O0BIYHO YMECTHa.

Ilopsipok m KypHan. QUIbTp IPUMEHSETCA OO0 yCPEeOHEeHWUs COBIamalouux Touek. B XKypHan
WHCTPYMEHTAa BBEIBOOUTCS, CKOJILKO P00 yOaJieHO WM CPEe3aHO M B KAaKWX I'PaHUIAX - 9TO yooOHO
IJIs1 KOHTPOJIA.

CraHgapTHasi OIIMOKAa KPUTHHIa

KapTa cTaHOapTHOM OWWDOKN KpUTrMHra
o =

o CKBaXWHbI
O

&

11.0
10.5

10.0

o
w
CTaHOgapTHada owmnbka

o
TeMmHee (MeHbllUe) - PAAOM eCTh CKBaXXMHbI, OLLeHKe MOXHO LOBEPATh.
CeeTnee (bonblue) - faHHLIX Maso, OLEeHKa MeHee HafexHa.

Puc. 9: Kapra cTaHmapTHO¥M OIMMOKW: TEMHOE y CKBaXKUH (3€I€HBIE TOYKH) - OI[EHKE MOXKHO
OOBEPATH, CBETJIOE B l'IyCTbIX yrnax - JAHHBIX MaJIO.

Kpome camMoii OlleHKH, KpUTHHT HAaéT B KazKOOM y3Jie OUCIIEPCHUI0 OIMUOKHY - MEPY HEOTIPEIEeIEHHOCTH.
Eé kopeHb, CcTaHmapTHas OIIMOKa, BBEIBOOUTCS HeOO0S3aTeIbHBIM BTOPHIM PACTPOM (IapaMmeTrp
«CTtaHpapTHas ommOKa KpuUruHra» HHCTpyMeHTa «2D Kriging»). EguHune - Te e, 4TO y
WHTEPIOIUPYEMOM BETUUYUHEI Z.

KmtoueBoe cBOCTBO Takoe. CTaHOapTHAs OIIMOKAa 3aBUCUT OT T€OMETPHUHN PAaCHOJIOKEHUSI CKBaXKHUH
U MOJelId BapuOTpaMMEI, HO He OT caMuX 3HaueHu# Z. [1o3TOMy 9TO KapTa HaAE>KHOCTH CETU
HabOmomeHu#, a He pa3dpoca mMaHHBIX. B Touke CKBaXKWHE (IpHU HYyJIEBOM HarreTe) ommbKa paBHaA
HYJIIO - TaM 3HaueHUe U3BECTHO TOYHO. [To Mepe ymaneHus OT CKBa*KMH OHa PacTET, a B 06/1acTax
0e3 maHHBIX JOCTUTaeT MaKCUMyMa (IPUMEPHO KOPEHb M3 CUIIJIA).

Kak uyurarb. TéMHEIE (Mable) 3HAYEHUS - OlleHKEe MOXKHO JOBEPATH, PAOOM OOCTAaTOYHO CKBaXKUH.
CaeTtnbie (0ombIliue) - OIIEHKA MEePXKHUTCS Ha HaIEKWX TOYKaX, (AaKTHUYECKH SKCTPAIONSIUSI. ITO
TepBBIe KaHOUOATH Ha Jopa3Benky. CpaBHUBAThL yooOHEE OTHOCUTENLHO (TIe 00JIbIle, TAe MEHbIIIE),
IMOTOMY 4YTO a0COIIOTHAsA BeIUYMHA 3aBUCHUT OT MaciuTaba BapuorpaMme (cumma S1_SILL).

BazxHo. 9TO MOofenbHas OlleHKa, U BE€pPHa OHA HAaCTOJIBEKO, HACKOJIBKO BEPHA 3aJdaHHad BapuorpaMmMa
(marrer, paguyc, aHI/I3OTpOHI/IH). HpI/I HarreTe 60JIbIlle HYyJIA ommbKa Y CKBaXKWH He HyJieBad - HalrTeT
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3a,uaéT HUXHUM «IIOJI» HeOHpe,E[eJ'IéHHOCTI/I. CTpOl"I/IM OJOBEPUTEJIbHBIM HMHTEPBAJIOM CTaHIOAapPTHasA
ommbKa He SIBJISI€TCsA, HO KaK OTHOCHUTEJIbHAas KapTa HeOHpeHeHéHHOCTI/I O4YeHb II0JIE3HA.

Odopmiaenue. 3apaiiTe CJI0I0 rPagyUPOBAHHYI0 CUMBOJIMKY 10 3HAQYEHUIO (HAallpUMep, OT TEMHOTO
K KpacHOMY) - U cpa3y BUAHO, TIle KapTa HaJl€XKHa, a e HeT.

CHsTHe TpeHOa (PerpecCusi-KpUrHuHI)

OOBIYHBIM KPUTHHT OLIEHWUBAET CPEOHEE JIOKAJIBFHO, TT0 OKHY MTOUCKA, TTO3TOMY TIJITABHO MEHSIOIIEEeCs

IO TIJIOLIAOU CPegHee OH OTCIeKMBaeT caM. CII0)KHOCTb BO3HUKAET, KOTHa V OIS €CTh BEIPAKeHHA T
pervuoHanbHas COCTAaBISIONIAA, HAIpuMep oblee mageHue mIacTa Ha ydacTke. Torga sKkcnepuMeHTaabHast
BaprorpaMMa MCXOOHOTO 3HAYeHHWs MCKaXKaeTCs - PaguyC 3aBBINIEH, mopora HeT, dopma
HallOMWHAET CTEMEeHHYI0 MOJIesb, ¥ MOA00paTh YCTOMYHUBYIO MOAENb TPYIHO.

®naxok CHSTHh NMOTHHOMHAIBHBIH TPEHJ yOUpaeT PEeruoHalbHYI0 COCTABISIOUIYI0O METOOOM
HaWMEHBIIINX KBagpPaTOB Mepel KPUTUHTOM. Jlanbllle KPUTYIOTCS OCTAaTKH, a TPeHO mJo0aBlseTcs K
olnieHke oOpaTHO. BapuorpamMMa OCTaTKOB BO3BpalllaeTCsl K HOPMaJIbHOMY BHAY, BEIXOOUT Ha MOPOT
C HaAIrTeTOM, ¥ PafWyC OTpazxaeT MCTUHHBINM MacinTa® KOppensluuu, a He pa3Max TpeHpma. Ilone
CreneHb TPeHAA 3a0aéT MIOCKOCTDb MM KBAaIPATUUHYIO TTOBEPXHOCTh.

Cnucok Ilpeodopa3oBanue 3Ha4YeHHsI NOOABISIET JorapudMUPOBaHUE OJIST BEJIMYUH C Pa3bpocom
Ha MOPSOKH, TAaKUX KakK Ko3dpodumueHT GumbTpanuu MIX BOOOIIPOBOOHMMOCTh. IIpu BEIGOpe In
KPUTYETCSI HaTypaJIbHBIH JTorapudM 3HaYeHH s, a OlleHKa BO3BpallaeTcss 00paTHO Yepe3 9KCIOHEHTY.
9To MenmaHHAas, TeOMeTPUYECKas OlleHKa, KOPPEKTHAs IJIS JIOr-HOPMAaJIbHBIX Imojiek. CTaHmapTHAs
omubKa TePeCYUTHIBAETCS B MCXOOHBIE eOWHUIH. Jlorapudm u30aBIseT OT PYYHOTO CO3MAHUSI
MOJIsA In B KaNbKyNATOPE ¥ MPUMEHSIETCS TOIBKO K TOJIOXKUTEJIbHBIM 3HaYEeHUsIM. Bapuorpammy u
HarTeT MPU BKIIOYEHHOM JloTapudMe 3amaBaiiTe B egUHUINAX In.

PerpeccMa-KpMrvHT Ha peankHeix oTMeTKax Kpll (Z8): noMoraeT nokansHo, BpeanT raobansHo

Bece nenoanT (136x41 km) PyaHuk BKMPY-2 (9.5%8 km) BKMPY-2: Tpena pasnyeaer
REK -20% RMSE, xyme RK +25% RMSE, nyqwe Bapuorpammy colpore Ze

—+— cupoe Z8 r

/
800 —e— ocraThn /
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Puc. 10: Custue TPEeHOa Ha PeaJIbHBIX NJaHHBIX: IIOBEPXHOCTH ITJIaCTa C BEIPAaXKE€HHBIM DETMOHAJIBHEIM
IIageHueM. TpeHn CHAT IIOJIMHOMOM, KPHUTI'OBaHBI OCTAaTKH, TPEHO BOSBpaH.IéH K OIIEHKe.

CHsiTHe TpeHOa IIOMOraeT TaM, IIe MaJieHWe OOHOPOOHO, B IpefesjaX ONHOr0 PYOHWKA WA
JIOKAJILHOT'0 y4acTKa. Ha BCIo IIomags MeCTOPOXKAEHHUS Cpa3y ero IPUMeHsITh He CTOUT. CocemHue
6HOKI/I Pa3HeCEeHEHI 110 BEICOTE, eHHHbII:I IIOJIMHOM OIIUChIBAET UX IIJIOXO, a JIOKAJIbHBINA KPUTHUHT U
0e3 TOTO IepKUT MEHSIOIIEecs: CpefHee, TaK YTO CHITHE T10o6aIbHOTO TPEHIa TaM CKopee BPeduT.
YMeCTHOCTh BUAHA II0 BapuorpamMMe. EClu y CHIpOTO 3HAaUYEHHUs PaguyC COIOCTAaBUM C Pa3MeEpPOM
y4acTKa M BHSITHOTO IIOpOra HET, TPEH[ eCTh U ero CTOMT CHSITh. ECIM BapuorpaMma CHEIPOTO
3HAYEHHs yKe BBIXOIUT Ha IMOPOT C MaJbIM HAarreToM, CHUMAaTh HEYEro.

Crenenu 1 o6pIYHO AocTaTo4yHO. CTeleHb 2 OMMCHIBAET U3rub, HO MOXKET BOOpaTh B TPEH[ YacCTh
peanbHOM CTPYKTYPH, IIO3TOMY IIOC/Ie €€ IPUMEHEeHUS MOCMOTPUTE Ha BapuorpaMMy OCTaTKOB.
Ecnu mopor m HarreT CTalil BHIPaXKeHHl Xy’Ke, BEpHUTeCh K cTeneHu 1. ToT ke ¢akoK ecThb B
nHCTpyMeHTe Kpocc-BaIuoanusi BapHoOrpaMMBbl, TIe TPeH IIepenoadupaeTcs Ha KaXkaoM IIare
KOHTPOJISI, IO3TOMY BEIMTPBIII UJIN IIPOUTPHIII OT CHATHUSA TPEeHIa BUAEH TaM IIpsaMo 1o RMSE.

BapuorpamMmy mociie CHATHS TPeHOa 3afiaBaiiTe o ocTaTKaM. PacTp CTaHOApTHOM OMIMOKY B 9TOM
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pexumMe 3TO oImnbKa KPUTMHTa OCTATKOB, TPEHO CUUTAETCS OeTepPMUHUPOBAHHLIM M COOCTBEHHOM
MMOTPEIIHOCTH K Hel He moOaBIIsieT.

B/I0YHBIA KPUTHHT

OOBIYHLINM KPUTHHT OIleHHBAeT 3HaUeHue B TOYKe, B IIEHTPe TYeiku rpuna. Ho B ropHOM gesie galie
HyKHa He TOYedHas OTMETKAa, a CpedHee II0 IJIOIIanH, 1o 610Ky OoTPabOTKU, ITaHeu UK sT9erKe
nopacyéTa 3amnacoB. CogepxKaHue MOIE3HOT0 KOMIIOHEHTA B 0JIOKE 9TO CpeHee I0 ero IJIoanu, u
OLIEHMBATh €ro KakK 3HaYeHUWe B OJHOM TOYKE He BIOJIHE KOPPEKTHO. [IJIsT 9TOTO CIYKUT (hJIazKOK
B/I0OYHBIM KPUTHHT .

BkmoUyéHHBIM pPeXUWM OlleHMBaeT CpelHee II0 sS4YelKe T'puma, a He 3HaueHHe B e€ IleHTpe.
Adelika MBICTIEHHO pa30uBaeTCsd Ha CETKy To4deK pa3MepoM NXN, KOTUYECTBO 3afaéT IIoJe
Ouckperu3anusi 6;1o0ka, NXN Ha si4eHMKy, ¥ KOBapHallii B CHCTEMe KPUTHMHTA yYCPEeOHSIOTCS
[0 3TUM To4YKaM. TakK cucremMa pellaeTcs He [OJjid OOHOM TOYKHU, a cpa3y Ajsd Bcero 610ka. ITo
Kjlaccuueckasi cxeMa 6rmouHoro kpuruura GSLIB.

Y 671109HOM OLIEHKY ABa CJIEOCTBUs, 00a II0JIe3HbIE A1 IIOACYETA 3anacoB. [loBepXHOCTD IOTydaeTcs
rjiaxke TOYEYHOU, IMOTOMY YTO yCpegHeHue mo OJ0Ky racuT Menkue kKomnebauwus. M craHmapTHas
omnOKa KPUTMHTa BBIXOOUT HUXKE TOYEUHOM, IMOTOMY YTO CpegHee II0 TIJIOUIaAM OlleHUBaAeTCs
HaéXXHee, YeM 3Ha4YeHUe B OJHOM Touke. PacmiaTta omHa. BinoYHBIM KPUTUHT HE BOCIPOU3BOOUT
npoOBl B y3/1aX TOYHO, CpefgHee II0 OJIOKY, OJaxKe LeHTPUPOBAHHOMY Ha CKBaXWHe, He PaBHO
3HAQUEHUIO B CAMOU CKBaXKWHE, U 9TO 3aKOHOMEPHO.

OuckpeTtusanuu 4x4 xBaTaeT IIOUTH Bcerjga. bombiliee N cUMTaeTCs MOJIbIle, @ TOYHOCTh PaCTET
He3HauyuTesNbHO. [Ipu N paBHOM enuHuUIlEe GI0OYHBIM KPUTHUHT BHIPOXKIAETCSH B TOYEUHEIM, IIO3TOMY
MUHUMAaJIbHOE 3HaYeHue M10JIT PaBHO ABYM, a CaM PEeXKUM M0 yMOJTYaHWIO BEIK/IIOYEH.

BrIOYHEIE KPUTHHT COYETAeTCs CO CHSATHEM TpeHOa. KpUTyloTCs OCTaTKH II0 GJIOKY, a TpeHf
mobOaBisieTcss K olleHKe oOpaTHO. CoyeTaeTcs OH M CO CTIaXKMUBaHMEM T'pHIa, HO OOLIYHO OJHOTO
OJI0YHOTO YyCPEeOHEeHUST MOCTaTOYHO U JOMOTHUTEIbHOE CTIaXkKUBaHUe He HYKHO.

Pa3iaoMbl

Pa3noMm 3mech 9TO TMHUS, BOOJIL KOTOPOM IIOBEPXHOCTh PBETCA. [logaéTcsa OH cjioeM JIMHUU B II0JIe
Pa3zmomsl, u TOT ke cjoi npuHuMamT 1.03 u 1.04.

Pab6oTtaeTr pasnom GapbepoM BIUAHUSA. [ KaXKOAOM OIleHMBaeMOU S4YeUWKU MHCTPYMEHT IIPOBOIAUT
OTPE30K K KaXXA0MY 3aMepy, U eCJIM OTPE30K MTepeceKaeT JINHUIO, 3aMeP B BEIDOPKY 3TOH TYEHKU HE
UpeT. fdueiika BUOUT TOIBKO CBOE KPBIIO, 3HAYEHU S 110 Pa3HEIE CTOPOHEL PACXOISATCS, U IOBEPXHOCTD
BIOOJIb JIMHUHU I10JIYy4aeT Pa3pPhIB.

Kpriio y a4ediku onpenesnsieTcss CaMo, CTOPOHOM, C KOTOPOH JIEXKUT €€ IeHTp. [enuTs Iiomans Ha
OJIOKM M CYUTATh UX IO OTAETFHOCTH HE HYKHO, U CIIMCKa KPHITbEB MHCTPYMEHTY He TpebyeTcs.

JIuHusi He oO0siI3aHA PpacceKarhb IUIOIIAAbh HACKBO3b. Y 3aTyXalolIeT0 pa3jioMa BIUSHHE
orubaeT ero KOHEIl, 3aMep 3a KOHIIOM JIMHUHM OCTAETCS BUOUMBIM, M BBIIIIE KOHIIA IOBEPXHOCTH
CMBIKAETCS. ITO U €CTh OOBIYHAS TE0JIOTHS - CMEIlleHue BOJIb CMECTUTENIS afaeT K HYJII0, Pa3phiB
BBIKJIMHUBAETCH.

Y caMoro KoHIla M30JIMHUHU CTYIMAIOTCS U CXOOATCS B Y3KHHM IMy4oK. Tak 3aTyxarolluil pasiioM M
PHCYIOT Ha CTPYKTYpPHOM KapTe. OroBopKa 37iech ogHa. B Mopmenu aMmiuTyma magaeT He ITIOCTEeHHO,
a pa3omMm, ToToMy 4To Oapbep OmHapHLIN. [0 IToCcIeHel BepIINHLI 3aMep 3a JIMHUEN He BUIEH BOBCE,
3a Hen BUOEH IIOJTHOCTHIO. 3Ha4YUT BEChb CIlaq IIPUXOOUTCA Ha OOHY H‘-IGfIKy, U IIy4YOK II0JIy4YaeTCsa
KOpoYe, 4eM y HACTOSIIEro pa3joMa, TOe CMellleHre 3aTyXxaeT Ha [JIMHEe, COTIOCTaBUMOU C CaMUM
CMECTUTEJIEM.

ITouemy pa3/I0M He MEPEBOJUTCS B CETKY

Bapbep mpoBepsieTcs TOYHOM reoMeTpHel - IepeceKaeT JIM 0TPe30K 3BeHO JIMHWH. PacTpoBo# MacKu
GapbepHBIX TYeeK HeT, ¥ 3TO OCO3HAHHO.
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PactpoBass Macka uMejla OBa HefocTaTKa. fdeiika He Nepefa€T OuaroHasnb, IO3TOMY KOCOHU
pas3JioM JIOKMIICSI B CETKY CTYyIIeHbKaMH, M BCE, YTO CTPOMJIOCH II0 TAKOMYy T'PHAY, HacjlegoBalo
9Ty CTYNEHYaTOCTh. XyXkKe Aapyroe. JIyd BUOUMOCTY HAaUYWHAETCS B IIEHTPE OIleHUBAEeMOM STYEUKHU, U
ecnu caMa sdelika 6apbepHas, mepBas XKe IIPoOBepPKa Molafana B MackKy. Takas siuedka He BUOea
HU OIHOT'O 3aMepa CO BCeH mjomanu u yxonuia B nodata. Boomb pasnoma B Ipupe ocTaBallach
CTyIlleH4YaTas 1eb.

C TouHOU reoMeTpuel OGaphEepPHHIX siYEEK He CYIIeCTByeT BOBCe. ['pup moJIy4yaeTCs CIIJIONIHBIM,
IIyCTBEIX A4€€eK BOOJIb JIMHUU HET, a PAa3PEIB BUOEH CKaYKOM 3HaYEeHUun MeXy COCeoIHUMU dYeruKaMu
10 pa3HbIE CTOPOHHEL.

3aMep, CTOSIINIE TOYHO Ha pas3jioMe, BUOEH ¢ 000uX KpbibeB. CKBaXXKMHA Ha JINHUYM IPUHAOIEKUT
o6enM CTOpPOHAaM, U OTOpacCHIBAThL €€ He3aueM.

Ilena nmpuoIHKEeHUST

[MpubnuxkeHnne B MeToge omHO. [0 BUOUMOCTH OTOMPAIOTCS TOJIBKO cocemu. KoBapuaruum Mexmy
caMMMH 3aMepaMU, M3 KOTOPBIX CKJIQAbIBAETCS CHUCTeMa KPHUTMHTA, OCTAIOTCS €BKJIMOOBLIMH, OHU
CYUTAIOTCS 10 TIPSIMOMY PACCTOSTHHUIO, KaK ecliu ObI pa3fioMa He OLIJIo.

3aHynsTh WX Henmb3sd. MaTpwuila TOTHa TepsieT IONOXKUTENbHYI0 ONpedenéHHOCTh, CHUCTEMA
CTAHOBUTCS BRIPOKAEHHOM M KPUTHHT pa3BanuBaeTcs. UMeHHO Ha 3TO HATHIKAJIKUCh Pa3paboTuuku
M3BECTHEHIX ITIAKETOB, ¥ YaCTh U3 HUX yOpasia KPUTHHT C pPa3JI0MaMM COBCEM, OTIIPABUB II0OJIb30BaTEJIEN
Ha MUHUMAaJbHYIO0 KPDUBU3HY.

YTo 9TO 3HAUMT Ha TpaKTuKe. Beca cocemedl y caMoil MTUHUM PACCYUTAHBI 03 y4éTa TOTO, UTO
MeXKy ABYMSI COCENSIMHU JIEKUT pa3phiB. Ha pacCcTOTHUAX TOPSAAKa paguyca KOPPEJSIIUY pa3Hula
npeHebpexxuMo Mana. Ha o94eHb 94acTol CceTH y caMOoi JIMHMY KOHTPACT MOXKET CJIerKa 3aHUKAaThCS.
Pa3prIB mpu 5TOM HUKYOA He JeBaeTcs, OH OePKUTCA 0TOOPOM COCeIel, a He KOBapualusIMHU.

Kaxk IIPOBEPHUTH Ha y‘lOﬁHBIX JaHHBIX

HrcTtpymeHrT 1.09 IIpuMep CKBazKuH yMeeT CO30aBaTh pa3jioM caM. [lone AMIuiuTyaa pa3jioMa
3aa€T BeJIMUKUHY COBUTA, a TeHepaTop IPOBOAUT JIMHUIO ITONIEPEK IIJIOMIaAU, He JOBOIS €€ N0 KPaes,
u HpI/IﬁaBT[HeT AMIIJIUTYOY K 3HAYEHUIO Y BC€X CKBaXKHWH II0 OOHY CTOPOHY. Brime KOHIIa JINMHUU obe
CTOPOHEI OIMHAKOBHI, ITIO3TOMY B y4eOHBIX TaHHBLIX Cpa3y €CTh M Pa3phIB, U €ro 3aTyXalolnii KOHeIl.

JImHuS BHIOAETCS OTOEeNbHEIM BhIxomoM Paznom (memo). ITomaiiTe eé B Pa3/1oMblI 3meCh, a IOTOM
Ty ke nuHuio B 1.04, u BCs 11emmoyka co0epeTcs.

It mpoBepku camoro 6apbepa 6eprUTe aMIJIMTYAy 3aMeTHO OOJIbIIE pagryca KOPPEeIsSIun, CKauoK
OymeT oueBuOeH. [y MpPoBepKH Kopumopa B 1.04 XBaTUT aMIUTUTYOH MOPSIAKA CEUEHUS U30JTUHUH.

ATpuOYT throw B BLIXOJHOM CJIOE Pa3JIOMa CIIPABOYHLIN. HCTPYMEHTEI €ro He YUTaloT, 0apbep Y HUX
YHCTO TeOMETPUYECKUH U O BeJINUNHE CMEIleHUsI He 3HaeT.

1.03 MuHEMa/IbHasi KPpUBHU3HA (TOYKH — pacTp)

UHCTPYMEHT CTPOUT TPHUA METOJOM MWHUMAJIBHOM KPWBU3HBEL. [lOBEPXHOCTH BEOET cebs Kak
TOHKAs yIpyrasi IJacTHUHA, IPOXOAsIlasi yepe3 OaHHBIE C MUHUMYMOM M3ruba, TO eCThb pelleHue
OUrapMOHMYECKOT'0 ypaBHEHUsA. MeTon HETOYHEIM, JaHHEE BOCIIPOM3BOASATCS IPUOIUKEHHO, 3aTO
ITOBEPXHOCTEL IONTy4YaeTCsT MaKCHUMAaJIbHO TIIAKOM, MO3TOMY €ro TPaAullMOHHO OepyT OIS KapT
reou3uYecKux TOJiel M JIOOBIX TIJIaBHBIX BETMYWH. JTO OETEPMUHWPOBaAHHAs albTepHATHBA
KpuruHry 6e3 mombopa BapuorpaMMEL. KpUTHWHT, B OT/IMYME OT HEro, Ha€T OIeHKY C KapTou
CTAHOAPTHOU OIITMOKH.

HarszkeHue mnogMelnnBaeT MeMmOpaHHBIH uneH. [Ipu 0 9TOo umcTas MHHMMAaIbHAs KPUBU3HA,
npu 1 - HaTAHyTasgd mMeMOpaHa, y KOTOPOM MeHbIIe BEHIOPOCOB Mexpay mpobGamu. HaTsiskeHue Ha
TpaHulle 3aJa€Tcs OTHOEILHO U ToMoTaeT yOpaThk KpaeBhle NepesieThl. PellleHUWe UTepaTUBHOE,
MeToOoM BepxHel pemakcanuu (SOR) ¢ 06X0ioM CEeTKU OEBSITHIO IIBETAaMU, U V3Bl OOHOTO IIBETa
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He II0IIagaloT B pvaéTHbeI 1a610H Opyr Opyra, mo3ToMy OGHOBJISIOTCS pa3oM nu YCTOfI‘II/IBO. CeTka
IIepeCYUuThIBA€TCA, IIOKa HaunbOoJIbIllee U3MEeHeHNe y3J/1a He CTaHET MEHBbIIIEe MMOPOora HEBA3KH UJIN
He ucyepIliaeTcsda KOJIM4eCTBO HTepaHHﬁ.

CBOGOHHLIG Y3JIBI CTapPTYIOT C OMKamnIero 3Ha4YeHUs OAaHHBIX, IIO3TOMY Ha IIJIOTHHIX OAaHHBIX
CXOOnMOCTB 6I:ICTpa$I. Ha ouens pa3pe}KéHHBIX OaHHBIX I/ITepaHI/Iﬁ HY2KHO Oosblle, YBEJIINYbBTE UX
JIMMHUT HUJIN ITIOPOT" HEBA3KHU.

[TapameTp Ha3uaueHnue ITo ymonyaHuio

ToyeuHBIN CIIOU [Tpo6rI CO 3HAUYEHUEM. -

[Tone 3Hauenus Z (mycrto = u3  YuCI0BOe 10Jie O -

TeoMeTpPHH) uHTepnonanuu. Ilycro -
oTMeTKa 0epéTcs u3 Z TOUKH.

OxBat [TpsMOYTONIPHUK pe3yIbTaTa. 10 CJIOI0

Pa3mep sueliku 0 - aBTO, min(oxBart)/50. 0

HatsxxeHnue 0 - MuHMMasbHas KpuBu3Ha, 1 - 0
MeMOpaHa.

[Topor HEBSA3KHU 0 - aBTO, 0.01 mpo1eHTa 0
pa3maxa JaHHEIX.

MaxkcumyM utepanui [ToTONIOK KONMM4YeCcTBa 100000
npoxomoB SOR.

Hatsxenue Ha rpanutie (Jor.) HaTsaxkxeHue Ha Kpaio CETKHU. 0

KosdpdpunueHnT penakcanuu Yckopenue SOR, pazymuao 1.5- 1.85

(dom.) 1.9.

AnusoTtponus (or.) OTHoiteHue ocest Y/X B 1
MeMOpaHHOM 4YJIeHe.

PaznoMel JIluHuU, BOOIb KOTOPHIX 10 XKelaHuIo
TTOBEPXHOCTH PBETCSH.

Ipup (MUHUMAaJIbHAS BrixomHOU pacTp. -

KPHUBU3HA)

Brerxop - oOBIYHBIN rpuM, ToTOBLIN At 1.04 U301uHUM U3 pacTpa. B XKypHan BEIBOOSTCS pasMep
CEeTKH, KOJIMYEeCTBO Y3JIOB-HAHHBIX, KOJINYECTBO I/ITepaI_[I/Iﬁ W UTOTrOBasl HeBsi3Ka. Eciu OOCTUTHYT
TOTOJIOK UTepallnii, a HeBsI3Ka BHIIIE IOPOTa, MHCTPYMEHT 00 3TOM IpenynpexkaaeT.

PapoMm c moneMm pa3Mepa ss4eUKU IOKa3bBaeTCs pa3Mep CeTKYU, TO €CTh CKOJIbKO si4eeK BEUNET IIPU
3amaHHOM pa3pelleHun. OH IIepecUYUTHIBAETCS IIPU BBOOe. MeTon UTEepPalMOHHEIN, U KOIUYECTBO
sigeeK HaJlo BUAETH OO 3aIlyCKa, a He B XKypHase rnocie. Bosoe 6oyee KpynHas s4elika 9T0 BYETBEPO
MeHbIIe paboThl. CBEIIIIE YETHIPEX MUJIIMOHOB SUYEEK MHCTPYMEHT HpEeAynpexkaaeT OTHeIbHO.

O6pe3ka mo Macke paboTaeT Tak ke, KaK B KPUTUHTE, - MMOMUTOH M3 MPOEKTa MO0 BHIMYyKIIas
ob6onoyka TOo4YekK c Oydepom. 3a mpepenaMu 0OACTH OAHHBIX METOX BCE PABHO IIPOAOIKAET
IIOBEPXHOCTH, U 3TO IIOJIE JIy4lle yopaThk cpasy.

Pa3iomsbl

Pa3moMEI TOHAIOTCS TeM Ke CJIoeM IUHHM, uTo U B 1.02, Ho paboTaioT nHadye. B Kpuruure 6apnep
periaeT, KakKye 3aMephl BUIUT ssUelKa. 3IeCh 3aMePOB HET, €CTh CETKA y3JI0B, CBI3aHHBIX IIIa0JI0HOM,
Mo3TOMYy Oaphep KUBET Ha CBA3AX.

Pebpo Mexkay OBYyMsI COCEIHUMU y3JIaMU, IIepeCcedEéHHOe JIMHUEN pPa3jioMa, BHIIafaeT U3 IabiIoHa.
CBsi3b MEXKY KPHIIbSIMU OOPBIBAETCS, KaXKI0€ KPBIJIO PeIIaeTcs caMo 1o cebe, ¥ TOBEPXHOCTD BOJIb
JIMHUU PBETCS. PA3/I0M IIPU 3TOM OCTAETCSI IMHUEH U B CETKY He IIePEeBOOUTCS, II03TOMY KOCast TUHUS
He JIOZKUTCHA CTyIIEHbKaMu.

Kpeuio y y3ma ompepgensieTcsa caMO, CTOPOHOM, C KOTOPOM OH JIEXKUT. Y3eJi, IONaBIINN POBHO
Ha JIMHWIO, IPUMIKCHIBAETCA K OOHOU CTOpPOHE, Ha BUN 3TO OeTajlb, HO CyIIeCTBeHHas. Pasmowm,
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IIPOBEOEHHLIM II0 OCH IAaXTHOM CEeTKM, IPOXOOUT TOYHO Yepes3 IIeHTPHl Y3JI0B, W NPH CTPOTOM
pa3bope OH He MepPeKphT OBl HU OgHOTO pebpa. IlpunucaTs Takol y3en K 06eruM CTOPOHAM TOXKe
HeJb3sI, OH ocTascs Obl 6e3 cocefelf ¥ 3aCThII Ha CTAPTOBOM 3HAYEHUH, MaB BOIIL Pa3jioMa I0B U3
HEeCYMUTAHHBIX Y3JIOB.

IMosroca MeMOpaHbI BOOJIb THHHHA

Y MUHUMAaTbHOM KPUBU3HBI €CTh 0COOEHHOCTh, KOTOPOM HeT y Kpuruura. E€ 1mabion moTsruBaeTcs
Ha [IBe sYelKU B KaXKyI0 CTOPOHY, a He Ha OOHY. 3HQUUT Y CaMO# JIMHUY OH BCE PaABHO IIepelIaruys
OBI Pa3pEIB, AaXKe eClIu cocemHee pedpo IEePEeKpPHITO.

BribpocuTh 13 m1abI0Ha OTAEeIbHBIE TOYKH HeJIb3sI, OH MepecTaHeT NPUOIuKaTh OUTapMOHHUYECKOe
ypaBHEHME, U pPelleHue MOTepseT CMBICI. I103ToMy B II0JIOCE IITMPUHOM OBa y37a BOOJb TUHUHN
pellleHKe mepexonuT Ha MeMOpaHy II0 HeIlePeKPHITEHIM cocedsiM. MemOpaHa paboTaeT 110 YeTHIPEM
ONMUKANUIIIUM y3JIaM U Pa3phiB OeP2KUT TOYHO. [lanbille OT ITUHUK CYHTAeT OOBIYHAas MHHHUMAaJIbHAS
KPHUBH3HA.

[TpakTu4eckoe ClefCTBUE OOHO. Y caMOM JIMHUU IOBEPXHOCThL UyTh MeHee IIafgKas, 4eM BOalau OT
HeE, XOTs Ha KapTe 3TO He3aMeTHO. ToT ke npuém npumensercs B 2.03 Topo2Raster y o6phIBOB,
U [I0 TOU Ke IIpUYMHe.

JIuHMuS, Kak u B KPpHUTHUHTE, HE obsi3aHa pacCeKarTsh IIJIomagb HaCKBO3b. Brimre KoHIla Pa3JioMa pé6pa
He IIePEKPHBITEI, ¥ IIOBEPXHOCTh TaM CMBIKA€TCs.

1.04 A30;1MHHUH U3 pacTpa

CTpOI/IT U30IUHUMN (JIUHUMN) U, II0 YMOJI9YaHUIO, KOHTYPHEI€ IIOJIMT'OHHEI. ypOBHI/I 3aal0TCA
PaBHOMEPHBIM IMIarOM HMJIN ABHBIM CIIMCKOM. Hapame"rpbl:

[Tapametp YTto 3amaéT ITo ymonyaHuUIo / COBET
Pactp BxopHoi pacTp (Hanmpumep, -
pe3yJbTaT KPUTHHTA).
[llar n3onuHUM PaBHOMepHEIH mar mo Z. 0 = -
3amaTh «fBHEIE YPOBHU».
Hauanbabili ypoBeHs (offset) [TpuBsi3Ka CEeTKU yPOBHEU 0
(ypoBHU KpaTHEHI IIary OoT
offset).
fBHEIE YPOBHU Criicoxk ypoBHEU yepes -

rnmpober. IIpuopuTeTHeeE 1Iara.
HecaTUYHBIN pa3neaIuTensb -
3ansTas Uiau To4ka.

I'maBHas M30JIMHUS KaxKaas Kaxpas N-a muHusa 5
N-s noMedaeTcd is index = 1 (gnsa
yronieHus). 0 = BEIKIIL.
MuH. gIuHAa JIMHUNT OTOpaceBaTh TUHUHN KOPOYe -
rmopora (en. kapTe). 0 = 6e3
dunwvTpa.
BukyOuyeckoe criaxxuBaHUE Crymenue rpupga (X2...x4) BBHIKJI. (X4 Ha rpybom rpume)
OuKyOHM9IeCKOM

WHTEPIIONAINen epen
KOHTYPUHTOM - OCHOBHOM
crioco® criaxkuBaHUS
U30JIMHUH, yOupaerT
«OKTaroHbI» OT TPyOO¥ CETKH.
PabortaeT u myigd IUHUH, U OIS
IIOJIMTOHOB. BEIKJI. = 0e3
CTYIIIeHUS.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

Cxkpyrnenue nuau#t (Chaikin),
uTepanum

3amnucarh 3HaueHue B Z
reoMeTpUu

[TpopexuBaHKe KOHTYPOB,
OOJIs SYeMKHU (moIl.)

CtopoHa 0epriTpuxoB U
nognucen (mo.)

HwMs ot 3HaueHus
Kanan (mom.)

WN3zonuanu /| KoHTypHEIE
[IOJIUTOHEL

Tena 1mosscoB (3aMKHYTEHIE
000JI0YKH)

[lommomHUTEIbHOE JIETKOE
ckpyrnenue nuaui (Chaikin).
Cnabee 6MKyOUIeCKOTO
CTiIa’kKWBaHUs, OOBIYHO HE
HYKHO, €CJI¥ OHO BKJII04eHO. 0
= BBIKII.

OTMETKM y U30JIMHUMN U Y
nosicoB. Insa DXF, ABToKA]I,
Kpeno u 3D.

Y6upaet BepUIUHEBI, OTCTOSIIITHE
OT TUHUU MeHbIIle 3aJlaHHON
oonu syevku. dopma
coxpaHsieTcs, 00LEM (alina
nagaet. 0 = BHIKII.

CTOopoHa CKJIOHA AJis IITPUXOB
OEeNpPeCcCUOHHOTO CTUJIS U
HalpasJieHue
TorlorpaduyYeCcKux MoAnucei
pa3omM.

Wwmsa aTpubyTa ypOBHS B
BBIXOIOHBIX TUHUIX.

Homep kKaHaa BXOOHOTO
pactpa.

Brixogarbie ciou. [Tonuroset
CTPOSITCS 10 YMOJIUYaHHUIO BO
BPEMEHHBIN CJIOH.

TpeTuii BLIXOM: TOT K€ MOSC
3aMKHYTHEIM TeoM. 1o
YMOJIYaHUIO IPOIIyCKaeTCs,
CJION CO3[aETCS TOIBKO €CJIN
3ayiaTh Ha3HAYEHHE.

2

CHATO

0.25

ABTOMATHU4YECKHU

ELEV

MTPOTIYCK

BrIxomHbIE I10JIS:

Cnou ITone Tun YT0 comepKuUT

H3zonuuuu ELEV YUCJIO 3HaueHUe YPOBHS
JIUHUY (UMA 3a0aéTcs
noneMm UMs mmoist
3HAYEHHsI).

HUzonnHun is index nesoe 1 y rmaBHBIX U30JIMHUYU
(kaxpmasa N-a), uaauge 0
- 711 YTOJIIEHUs.

KouTtypHsiie nonuroner ELEV _MIN YUCIIO0 Huxxauit ypoBeHb
rnosica.

KonTypHBle nomurosel  ELEV._MAX YUCJIO BepxHuit ypoBEHB
nosca.

Tena osicoB ELEV MIN, YUCIIO OTMeTKY HUXKHEHN U

ELEV_MAX BEepXHEU KPHIIIKHU

Tesna.

Tena mosicos shell eioe 1 y Temna - oTIu4aer

€To OT TIJIOCKOT0
mmosica 6e3 pasbopa
TeOMEeTPHH.
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CriaxkuBaHHe H30/IHHHH

OcHOBHOM c110c00 CTIaguTh N30JIMHUY B 9TOM HMHCTPYMEHTE - DOUKyOHYeCcKoe CrilazKuBaHue. ['pup
rnepen KOHTYPUHTOM CTyIIaeTcsi OMKyOMYeCcKOM HHTEePIOoAnuei (X2...X4), © KOHTYPHI CTPOSITCS
mo 6oee Menkou cetke. Ha rpy6oM rpume M30JIMHUYN WHAYE BBITJISOSAT «OKTarOHAMHU» (BEPIIMHBI
CTaBSTCS IIO0 KpasM si9eeK), a CTyllleHue yOupaeT 3Ty YII0BaTOCTh TOIOJIoTnYecku 4yucTo. Nodata-
TPaHUIBI M BHYTPEHHUE «OKHa» OAaHHBIX coxXpaHSaTcA. CrylleHue OeWCTBYEeT W Ha JTUHUM, U Ha
KOHTYPHBIE ITIOTUTOHHI - TPAHUIIBI IT0SICOB TP 3TOM COBITAAal0T C U30MUHUSAMU. LleHa - 60bllle T9YeeK
(x4 = B 16 pa3 6osbliie), IO3TOMY Ha OYEHb KPYITHOM TPHe HaUHHUTE C X 2.

IIOTIOTHUTEJNIbHO eCTh JIETKoe CKpyrieHue nuHuit anroputmom Chaikin (komudecTBo uTepanmii).
OHo crabee GuKyOUYeCKOTo U OOBIYHO He TpPebOyeTcs, eClu CryllleHHue BKIIo4YeHo. iMeeT cMEBICT
KakK OBICTpas albTepHaTHBa Ha rpyboM rpume, Koraa CryliaTh He XOUeTCs.

CrnaxuBaHUe CaMOro IIOJIS 9TO OTHeJIbHAs olepalus, U BHIIOJHSETCI OHa He 37eCh, a B
nHCcTpyMeHTe «2D Kriging». Tam oHO mMOET MO rpuAy OO0 KOHTYPHHTa M yOuMpaeT He YTI0BaTOCTh
JIMHUYM, a OYIpUCTOCTb IIOJsI, Te caMblie «OBYBM TJla3a» BOKPYT CKBaXXKWH. buKyOudeckoe
CriaxmuBaHKe I IayCCOBO CrllaXkUBaHMe IIOJIS MHOIIONHAIOT [Apyr Opyra - IiepBoe yOupaeT
yIJIOBAaTOCTh CETKU, BTOpPOe OYyrpHUCTOCTh HaHHBEIX. KOHTYPHEIM pacTp KPUTMHTa IIPU 3TOM He
MEeHSIETCS, CrJlaXKUBaeTCs JIUIIL BpeMeHHas KOIIUs.

KoHTypHBIE IIOJIUT OHBI (I10sICa)

KoHTypHBIE HOJIMTOHEI - 9TO 3aJIUTHIE MOsiCA MEXKOY COCEeTHMMH HU30MUHuUSMH. OHU CTPOSITCS He
KiaccuuKalpe CTylIeHeK pacTpa, a IMOJUTOHM3AllMed CaMUuX CTJIaXKeHHBIX U30JIMHUM BMECTE C
KOHTYPOM T'OOHO¥M 00/1acTH pacTpa.

KoHI1BI JIMHUMN IIPUTATUBAIOTCA K KOHTYPY, 3aT€M CEeTh HOOUPYETCA U IIOJIMTOHNU3YyeTCHA.

[lvama30H ypoOBHEW MOSIC MOIyYaeT U3 OTMETOK OTPAHWYUBAIOWINX €ro M30nuHui. [1osic j1exkuT
MeXOy OBYMSI COCEIHUMU W30JIMHUSMU, UX OTMETKU M €CTh €r0 HU3 U BepX, U YUTAIOTCS OHU
TO4HO, 6€e3 OrIsAAKy Ha pa3Mep s4deiku. BEIOOpKa pacTpa OCTaéTCs 3alaCHBIM IIYTEM [JIs II0SICOB,
Yy KOTOPBIX C OMHOM CTOPOHEBI HE U30IUHUA, a KOHTYP 0051acTi. CKOJIBKO ITOSICOB OIPeOeIeHo TeM U
OPYTUM CIIOCOO0M, MUIIIETCS B KYypHAaJI.

I[Touemy He BHIOOPKOM. M30MMHUS ITPOBOOUTCS HHTEPIONSIIUEN MeXOy IeHTpaMHu s4eekK, a
BEIOOPKA OTHAET 3HAYEHHE CaMOU STYEHKU. ITO IBE Pa3HbIe ITIOBEPXHOCTH. [10Ka II0sIC IINpe SYetKH,
pa3HuIla He3aMeTHa. Korga mosc neamKoM JIEXKUT BHYTPU OOHOU SYEUKM, 3HaYEHHUE ITOU S4YEUKU
IPUHAAJIEeXXUT COCeOHEMY Oualal3oHy, W I0sSC IIojydaeT 4yxkoi. Ha KapTe 5TO OCKOJIOK 4yzKOTO
uBeTa cpengu cocemeii. Ha wacToM cedyeHMH TakKOU IOSC He UCKIIIOYEHHUe, a npaBuno. CedeHue B
MeTp Ha pa3Maxe CTO METPOB U CETKe B MSIThAECAT sSUeeK HAET IIOYTU BCe IT0sIiCa TOHbBIIIE SUEeHKH.

I'paHb, y KOTOPOU HU C OOHOU CTOPOHBEI HET M3OJMHHWU U KOTOpas TOHBIIE SYEUKHU, IIOSICOM He
CUMUTAETCS M 0OTOPAChIBAETCS CO CYETOM B XKypHaJsl. Takas rpaHb 3aMKHYTa XBOCTHKaMU IIPOAJIEHU ST
y KOHTypa 0071acTH, a He U30JINHUSIMU.

Bnarogaps 9TOMy rpaHUIIBI ITOJIMTOHOB COBIAAAIOT C U30JIMHUAMH, @ HOKPHITHUE CIJIONIHOE (6e3 OBIp).
[MTonuronst HecyT nonsgs ELEV MIN u ELEV_MAX. ITo yM0OT4aHWIO OHY CTPOSITCS BO BPDEMEHHBIU CIIOU.
YTOOBI UX HE CTPOUTH, OYUCTUTE N0Jie «KOHTYpPHEBIE TOJTUTOHBI».

IIpsiMbIe rPaHU Ha YepTezKe IOsICOB

He Bcsikasi TUHUSA Ha BHIXOHE 3TO WU30NMUHUS. [I0JIMTOHEI TOSICOB COOMPAIOTCS U3 TPEX UCTOYHUKOB
cpa3y - caMuxX M30JIMHWM, KOHTypa 00JlacTH C JMaHHLIMM W JIMHUN Pas3ioMoB. IlepBble IIJIaBHEIE,
BTOPHIE U TPETHU IIPSIMEIE.

KoHTyp o6macTtu ug€T no pebpaM ssdueeK pacTpa, II03TOMY HAET CTYIEHYATYIO UIU CTPOTO IPSIMYI0
rpanuiy. OHa IOSB/ISETCS Ha Kpalo IJIOMagy U BOKPYT YYacCTKOB 0e3 HaHHBIX - TaM, TOe y3el He
Habpal Hy>KHOT'0 KOJIMYeCTBa COCeert.
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JIuHUS pasnoMa pexeT Iosica Mo cebe, ¥ y 3aTyXalolero KOHIa pa3phiB He ucye3aeT MTHOBEeHHO. C
OMHOM CTOPOHHI OT ITOCJIEIHETO 3BeHa Oaphep eIllé AeHCTBYET, C APYroi yxKe HeT, U HaOOpH cocenen
y COCeOHHUX fA4YeeK pacxomAaTrcs. [loaToMy y KOHIIa pal3jioMa HOPMAaJIbHEL U CTYIIeHUe U30JIUHUU, U
HeOOIBIION MOSIC C IPSIMOM I'PaHbI0 110 CaMOM JIMHUU.

9TO CBOMCTBO MOfenHu, a He c60i pacuéTta. Ecu Takoi 0OpHIB MeIlaeT, MPOAJIUTe JINHUI0 Pa3jioMa
3a mpemensl maoinagy. Yaire BCero pa3joM Ha KapTe HaprCOBaH KOpPOYe, YeM OH €CTh, U MPOIIUTh
ero mpaBUJIbHEe, YeM CrilaXkKUBaTh Pa3PHIB.

Tena nmosicoB

[Tosc cam mo cebe NOBEPXHOCTh, y HETO €CTb KOHTYP, HO HET HU HH3a, HU oObEMa. Tperuit
BBIXOJ [MAET TOT K€ IM0SC 3aMKHYTHIM TEJIOM - KphHIIIKa cHu3y Ha ELEV MIN, kphIllIka CBEpxy Ha
ELEV MAX, 60KOBBEIEe CTEHKM II0 BCEM KOJIbllaM, BHYTPEHHUM ToOXKe. TaKoe TeJjio CUUTAEeT O0BEM,
pexXeTCs IIJIOCKOCTBIO C 3aKPBITHIM CPEe30M U I[IEPEeHOCUTCA B IIPOrpaMMbl, KOTOPEIE ITOHUMAIOT
TOJIPKO 3aMKHYTHIE 000JI0YKH.

3aMKHYTOCTb IIPOBEPSIETCS 110 eIUHCTBEHHOMY IIPABUIY - Kaxkpoe pe6po 000JIOYKY IPHUHAMIEKUT
POBHO [ABYM T'paHsAM. BHyTpeHHee KOJIbII0 MOJIydYaeT CBOIO CTEHKY HapaBHE C BHEITHWM, WHa4e
000710YKa HE COMKHETCS BOKPYT OTBepCTHsA. Teja, He MPOIIEAIINe TPOBEPKY, CYUTAIOTCT U
MUIITYTCS B XKYPHAJ YHUCIIOM.

BrIxop 1o ymoI4aHUIO IPOIIyCKAeTCs. B II0Jie CTOUT IPOIyCK BEIBOZA, M CJIOM HE CO3MAETCs, ITI0Ka He
3a7aTh eMy Ha3HA4YeHUE WX BPEeMEHHHBIH cJI0¥. Tena 3aMeTHO TsKeJlee IJIOCKUX II0SICOB, II03TOMY
BKJIIOYATh UX CTOUT IIOJ 3ajadvy, a He BCeraa.

OdopMmiaeHue CI0€B

JluHuaM 3amaliTe CUMBOJIMKY IIO IIPAaBUJIy Ha OCHOBe is_index - rmaBHEIM u30auHUAM (is index = 1)
mariTe 60bITyI0 TONIUHY. [Togmucs - o momnio ypoBHs (ELEV).

IToMroHEI CO3HAIOTCS C OOHUM CUMBOJIOM. [I7151 3aJIMBKHY I10 AUana30HaM 3aJaiTe rpagyupoOBaHHYIO
cumBonuky o ELEV MIN (unu ELEV.MAX).

CJI0# M30JIMHUM aBTOMATHYECKH IIOMeEIAaeTCs Hal CJIOeM MIOJIMTOHOB, YTOOBI JIMHUHN OBLIM BUIHEI
ITOBEPX 3aJIUBKH.

3HaueHue B Z reoOMeTpuH

®naxok 3amucarhs 3HaYeHHe B Z reoMeTpHMHu IIOOJHWMAET BEPIIWHBI KaXOou JIMHUM Ha eé
CO6CTB€HHYIO OTMETKY. H301uHuSA 3TO TUHUS PAaBHOT'O YPOBHSA, IIO3TOMY Z Y BCeX eé BEPIINH OOUH
¥ PaB€H 3HAYEHUIO II0JIA.

KOHTYpHBIN TTONMUTOH KIaAETCS IIJIOCKO, Ha BEPXHIOK T'PAHUIy CBOETO II0sica - Ha Ty XKe OTMETKY,
YTO BEPXHSSI KPHIIIKa ero Teja. CTOmKa M0sICOB M HAaéT CTYMEeHYaTyI0 MOBEPXHOCTD, a TOJIUTOHH C
TeJlaMH JIOXKATCS APYT Ha gpyra 6e3 3a3opa.

Komnpio mosica 006s13aHO OBITH MJIOCKKMM. Hemmockoe KOJIBITIO TpéXMepHaﬂ ClléHa TPHAHTYJIINDYET B
IIJIaHe, U MeXKy BePIUINHaMKU pHSHOﬂ BBICOTEI HAaTATHUBAIOTCA OJIMHHEIE TOHKHE TPEYTI'OJIBHUKHU Yepe3
BECh II05IC, Ha 9KPaHe 3TO JIEHTHI, BEITAHYTEIE I10 BBICOTE. BbICOTy OepzxkKaT CTeHKH TeJla, a He HaKJIOH
IIJIOIIaOKH.

Hyx#no 3to gns nepemauu ropusoHtanein B ABTOKAIl u Kpepo. CtammapTtaBIU 3KCcmopT QGIS
(ITpoekT —» UMmopt/3KcunopT - IKcuopt npoeKra B DXF) coxpaHsieT OTMETKHU Z BEPIINH, HAmd0
TONBKO CHATH ranodky IIpuryautenbHo 2D. Be3 Z B reomeTpuu 00e IporpaMMHEl KIagyT BCe
TOPU30HTAJNHM Ha HYJIEBYI0 OTMETKY, ¥ BBICOTY IPUXOOUTCS 3afaBaTh BPYYHYIO 10 KaKOOM JTUHUU.

MHOTr04acCTHOCTb CJIOSI COXpaHsIeTCs. M30JWHUS OMHOTO YPOBHSI OCTAETCS OOHUM OGHEKTOM CO
BCEMHM CBOHMMU BETBSIMH, KOJIMYECTBO OOBLEKTOB HE MEHSIETCS, IIOAMNUCH He Pa3MHOXKAaIOTCH.
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IIpopekuBaHHEe KOHTYPOB

KoHTypep CTaBUT BepIINHY Ha KaXX[0M IIepeCedeHUN YPOBHSA C peOpoM sS4YelKU, U Ha MogpPOOHOM
TpULe INHUS HECET BePIIWH O0JIbIlle, YeM HyKHO e€ dopme. [lapameTrp IIpope:kuBanne KOHTYpPOB
yOMpaeT BEPIIMHBI, OTCTOSIIHUE OT CIPSIMIISIONIEH TUHUKM MEHbIIEe 3afaHHOM Hoiu s4delku. Ilpu
mosie 0.25 u siyerike B ISIThb METPOB OTOpPAcCHIBAETCS BCE, YTO YKJIOHSETCS MEHBIIE YeM Ha MeTp
c yueTBepThio. ®opMa IPU 3TOM COXPaHSAETCS, a O0BEM CIOS TafaeT B pas3bl, XU 3TO BaXKHO U
O 4YepTexKa, U OJIS TPEXMEPHOM ClleHHl, U Ona nepenadu B ABTOKAJI. IlpopexkuBaHue HIOET
0O MOJIUTOHM3AlluW, II0O3TOMY I'PDAHUIBI IOSICOB U IIOCJIEe HEro coBHafaioT ¢ u3onuHusMu. Homp
OTKJIIOYaeT.

Tonmorpadudyeckue MOaAIUCH

Ha Tomorpaduueckoil KapTe Bepx HUGPH Ha IOPHU30HTaJIM BCerga HaIlpaBJjIeH BBEPX IIO CKIIOHY.
YwuTas KapTy, 10 OJHOM ITOATIMCY IIOHUMAEIITh, TAe BHIIIE, HE CBEPSISICh C COCEMHUMU TOPHU30HTAJIIMH.

QGIS oTcuuTHIBAaET BEPX MOOMUCHU OT HANpPABIEHUS TUHUH, ITO3TOMY HOOHTHCS 3TOT'O ITOBOPOTOM
TEeKCTa HeJb3s, a HyKHO 3afaTh JUHUSAM OOHO HaIpaBleHNEe OTHOCUTEJIPHO CKJIOHA. DTO U fejlaeT
dnaxox Tomorpaduueckue nognucu. B croe octaércsa nosne up_side, roe 1 o3HavaeT, 4TO TUHUSA
ocTaB/IeHa Kak Obl1a, a 0 94To pa3BEpPHYTA.

ABTOMaTHYECKHUI BHIOOP CTOPOHBI HWHOTHA OIMMOGAeTCs, W TOTfa ero IepeKIIYaloT BPYYHYIO
mapaMeTpoM CTOpPOHa OepruiTPUXOB M MOANHCEH. [lepekiodyaTeNb AEWCTByeT Ha 00e JacTu
KapTHUHBEI Pa3oM, ¥ Ha CTOPOHY IITPHUXOB, U Ha HAIpaBlIeHHe Iomamnucei. [IpuMeHseTCs OH POBHO
onuH pas. Pa3BopoT MMHWYM caM MeHSeT MeCTaMH JIeBO U IIPaBO, a 3HAYUT U 3HAK CTOPOHHI CKJIOHA,
TaK 4YTO MOBTOPHEIY ITePEeBOPOT BEPHYJI OHI IIITPUXHU Ha IIpexKHee MecCTo.

Be3 pa3pemnieHusi mepeBEéPHYTHIX MOAINHCEH 3TO He padoraer B HacTpoiKkax TOOIHCEH
€CTh OIIIIMS TOKa3a IePEeBEPHYTHIX MOAIMCEN, ¥ [0 YMOJIYaHMIO OHA 3ampelaeT uxX. [Ipu TakoM
3anpete QGIS caM goBopauuBaeT TEKCT, YTOOBI OH YHTAJICS CJIeBa HAIIPaBo, U HalpaBlieHNe TUHUN
MepecTaéT Ha YTO-Tu00 BIUATH.

Tomorpadryeckas mogmuch IO OIIpenesieHnio OrBaeT repeBEpHyTOl. Ha ckioHe, o6paiiéHHoM Ha
1or, uudpa YuTaeTCs BBEPX HOraMH, II03TOMY I10Ka3 IePEeBEPHYTHIX HA0O Pa3pelaTh, a He 60poThCs
C HUM.

B ctunsax CTpyKrypa / runcoMmeTpus u [lenpeccusi (WITPUXHU BHHU3) 3TO yKe HacTpoeHo. Ecnu
MIOOIINCHIBAETE CBOUM CTHUJIEM, BKIIOUHUTE ITOKA3 IIEPEBEPHYTHIX IIOOIUCEN B pa3fdejie OTPUCOBKH,
nHaude (axkoK He JacT HUYero.

IMoamuch CTaBUTCS HA JIHHUIO B 000uX CTUISX HOONKUCH Pa3MeIaeTcs Ha CaMOM TOPU30HTAIIH,
a He Ha[ HeM, ¥ pa3phIBaeT €€. ITO MPUBHIYHEIN TOMOTrpadUIeCKUl IPUEM - Tudpa YUTaeTCA BMECTE
C IMHUEH, a He PALOM C Hel.

Hpenynpe}KneHHe O INIOCKHX YPOBHSAX

I/IHCprMeHT CaM IIPOBEPLAET, He II0IIaJl JIN KaKOM-TO YPOBEHE CE€YEHHU B IIJIOIIAOKY C OKOJIOHYJIEBEIM
YKIJIOHOM, " IIPO OIIaBIIUM YPOBEHEL IMHUIIIET B 2KyPHAJI CaM YPOBE€HDBb, KOJIMYECTBO 3aOEThIX A4YEeeK U
OOJIIO MaHHBIX. Huduero IIpHU 9TOM HE 6HOKI/IpyeTCH, HU30JIMHUU CTPOATCA KaK OOBIYHO.

3aueM 3TO HYXHO. Ha mmomiagke, rae IIOBEPXHOCTbL MEHSIeTCSI Ha MUJIIMMETPHI, MOJIOXEHUe
U30IUHUU OIIpemenseTcs He penbedoM, a HIyMOM MaTpulbl. JIMHUS TaM TepsieT YCTOMYUBOCTD,
pacmagaeTcsd Ha MHOXKECTBO MENKHX KOJIell M BBITJISOWUT KaK OJHa YTONINéHHasi. KimaccudyecKuu
WCTOYHUK TAKOH MJIOMIAAKU 3TO ITIOBEPXHOCTH BOAbl. Ha MaTpulie, IOIy4eHHOM [0 cTepeolape, OHa
CTOUT Ha OOHOM OTMETKE C TOYHOCTHIO 10 CAHTUMETPOB M 3aHUMAaeT WHOTIA IIOJIOBUHY IIJIOIIagH.

OTnu4YuTh 3TOT HedEeKT 0T HOPpMaJbHOM PabdoTHl alropuTMa Ha rjia3 TPYOHO, IOTOMY YTO ajJirOPUTM
oTrpaboTas BepHO, @ BUHOBATH AaHHbIe. [I09TOMYy ITpoBEpPKa U BhIHECEHA B XKYypHAJl YUCJIaMU.
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[MTpakTHYeckKoe pelieHre 00LIYHO IPOCTOE - 3aMaCKUPOBATh IOBEPXHOCTh BOOLI IO ITIOCTPOEHHUST TH00
CMECTHUTh YPOBHHU. Ype3 BOOHI 3TO OTHAENbHBIM 00BEKT KapTh, @ HE TOPU30HTalIb, U PUCOBAThH €T0
TOPHU30HTAJbIO HE CIIeayeT.

ITpoBepKa MIOET 3a OOUH ITPOXO[ 10 MAaCCUBY U Ha pacTpax KpPyIIHee IeCTUNEeCATU MUJIJINOHOB T4eeK
MIPOIyCcKaeTcs, YTOOBl He TpaTuTh BpeMs. JIrob6as ommbKa BHYTPU HEE TacUTCs, IOCTPOEeHUEe U3-3a
OUarHOCTUKY He CPEIBAETCH.

VBepeHHOCTHh rOPHU30HTAIeH

ITpomomkeHWe TOM Ke MBICITH, HO YK€ C BO3MOXKHOCTBIO YTO-TO cAejaTh. [lapamMeTp YBepeHHOCTh
TOPHU3O0HTAJIEH UMeeT TPHU II0JI0KEHHUSI.

He cuuTaTth - IOBEEHUE I10 YMOJIYaHUIO, HUYEro He MeHAeTCsA.

TonbKo moast drop_min H drop_mean - JIUHUW OCTAIOTCAd LIEJILIMH, HO KaXKOad II0JIydaeT [OBa
MIO/Is1, HAMMEHBIIINHN U Cpe,E[HI/Iﬁ IIeperang BEICOT Ha H‘-Iefle BIOOJIb Heé. PemreHne oCcTaéTcs 3a BaMHU.
HOJIOSpI/ITeHBHbIe Y4YaCTKH BHOHEI BEIpA2KE€HUEM BHOA drop_min < 0.005, ¥ BBl CAMHU PeEIlaeTe, IpATaTh
WX UJIN IIOKA3bIBATh.

Ionss u Pa3pPbIB Ha IMOOJO3PHUTE/IBHBIX YYadaCTKaX - JIMHUA OOIIOJTHUTEJIBHO pBéTCH TaM, rpge
rmepemnan HuUuxe 1mopora, ¥ KyCKu IIOMe4dYalTCd IIoJIeM lowconf. Huuero ue yoandeTcsa, CIIPATATh
IIOME€4YEeHHO€ MO2KHO (bI/IJ'II:TpOM CJI04.

ITouemy mopor 3agaéTcs MOJIed ce4yeHuss MepuTcs He VKIIOH, a IIepellajl BEICOT Ha S4eiKy. DTo
BeJIMUYMHA TOU XKe pPa3MepHOCTH, UTO U ceueHue pebeda, I03TOMY €€ MOXKHO IIPSIMO CPaBHUBATH C
HUM, U OOUH IIOPOT OOUHAKOBO paboTaeT Ha Pa3HbIX JaHHBIX.

ITpumep. IIpu cedyernuu 0.5 M U IOpore B COTYIO HOJII0 IPaHUIla MPOXOOUT IO 5 MM Ha SYEUKy.
ITonmoru¥i CKIOH [Ja€T Ha s49elKe CaHTHUMETPhl U IIOPOr IIPOXOAUT, IOBEPXHOCTb BOOBI HAET
MUJUIEMETPHL ¥ He NIPOXOAUT. 3afaBaTh IOPOr abCOMIOTHEIM YKJIOHOM IIPUIIOCH OBl 3aHOBO IIOT
KaXkJBIU y4acCTOK.

ITopor HacTpauWBaeTCs B [OIMOJIHUTEJbHBIX MapaMerpax, Ilopor mepemaga Ha sT9YeHKY, OIS
cedyeHusi, 110 ymondanuio 0.01.

ITouemy pPBYTCS TOJBKO cepuu OfHa MONO3pHUTENbHAA BepIInHa JTUHUIO He PBET, U OBE TOXKE.
Pa3phiB IIPOMCXOOUT TOJILKO TaM, TOe MOAPsiI UAYT TPU U Oolliee ciaObIX BepmuHBEL. MHadye omHa
crydaiiHas IyMHas s4yerika mpobuia Obl TOPH30HTANh Ha HOPMaJIbHOM CKJIOHE, M KapTa pefesna Ol
0e3 MPUYUHEL.

Yucno TPHU ITOCTOAHHO U B IIaPpaMeTPEI HE BEIHECEHO, HOJI6I/IpaTB €r0 Heé 3a 4TO.

KYCKI/I OeJIiAT T'PaHNYHYIO BEPIINHY, IIO3TOMY B reOMETPHUHU HE BO3HUKAET Pa3phbiBa, COCeHNUE YaCTU
CTBIKYIOTCA TOYKa B TOYKY.

ITopsADoOK B KOHBeHepe M CBOOKa Pa3Merka MOET IIOCJe MOCTPOSHUS M30JIUHNN U 00 (QUILTPa
KOPOTKUX nuHuil. MHaYe oOPHIBKH, OCTABIIMECS OT pa3pe3aHwus, Imomany Okl B CTATUCTUKY OJIUH U
YacTb JTUHUHN OTCesinach ObI OBAXK/ILI IT0 Pa3HBIM IPUYUHAM.

B XypHas yXOOUT CBOOKA - CKOJIBKO JIMHUH ITPHUIIIIO, CKOJIBKO KYCKOB IIOJIYYUIIOCH, CKOJIBKO U3 HUX
HUXKe IITyMa U Kakas Oojs o0liel OJIMHBEL OKa3aiach cjIaboi.

Yero uHCTpyMeHT He menaeT OH He CTiIaXkKUBaeT IJIOCKWE YYaCTKU Pafy POBHOU NUHUU. DTO
Oblia OBl TTOAeNKa AaHHBIX. Ha BeIXOIe Moy4Yusiach Obl POBHAS M HeBepHas IOPU30HTAIb BMECTO
M3JIOMaHHOM, HO COOTBETCTBYIOIIEM TOMY, UTO €CTh B MaTpulle. PellleHre 0 TOM, MOKaA3kIBATh U
cnabbIf Y94aCTOK, OCTAETCS 3a YEeJIOBEKOM.
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Pa3jiombl

ToT ke cno¥ nuHUM, 4To nomasBasicsa B 1.02 unu 1.03, nomaéTca ciofa B mojie Pa3aoMsel. 30ech OH
mesiaeT [Be Bellu.

IlepBoe - N30JIMHUU PEXKYTCS II0 JTUHWHU, TOUHO IO HEH, a He 10 rpaHuIlaM s4eek. Bropoe - cama
JINHUS BXOOUT B CEThb, 10 KOTOPOM CTPOSATCS KOHTYPHBIE IIOJIMTOHEI, II03TOMY I'pPaHUIlA I10sica UNET
POBHO II0 Pa3noMmy.

Pa3phIB IIpH 3TOM IIEIMKOM BEKTOPHEIA. I'pHO OCTAETCS CIIJIOLUIHLIM, IPOIIYCKOB B HEM HET, U BCE,
YTO CYHTAETCS II0 TPUAY, paboTaeT KakK OOBIYHO.

Kopupop y pa3ioMma
OpuH mapamMeTp TpebyeT 0ObsICHEHUS, IIOTOMY 4TO 6€3 HEro Pe3yJIbTaT BHITJISIAUT CTPAHHO.

I'pup CIJIOIIHOM, a 3HAYEHHS II0 Pa3HEIe CTOPOHEI pas3jioMa OTIMYAIOTCS Ha BCIO aMIUIATYOY,
M CKAYOK IIPUXOOUTCS Ha Mapy COCemHMX sdeeK. KOHTypep pHCYeT B 3TOM IIPOMEXKYTKe BCe
IIPOMEeKYyTOUYHBIe YPOBHH pas3oM. [IpyM aMIIUTyOe B OBafIlaTh METPOB M CeYEHHWH B OBa MeTpa
9TO MOECSITOK M3O0JIMHWN B IIUPHUHE OOHON S4YelKu. ['e0JIOTMYeCKOTO CMBICIAa Yy HHUX HET, 3TO
WHTEPIIOISIHUS ITONEePEK pa3phiBa, KOTOPOTO IJIacT He 3HAEeT.

IIInpuHa KOpHIOPa y pa3/ioMa 3a0aéTcs B TUuelKax, 10 YMOITYaHUIo OgHa. [Tomoca TaKoM MU PUHEL
BLIPE3aeTCs U3 U30JIMHUM, a KOHIIEI 0CBOOOOUBIIIUXCS JIMHUM ITPUTATUBAIOTCS K caMoMy pa3iomy. Ha
KapTe OCTAaE€TCS YUCTHIM pa3phrIB I10 JIMHUU.

Honpb oTKmo4aeT BHIpe3aHue. MeHbIlle s4elKu OpaTh HE3aYeM, CKaY0K 3aHMMaeT POBHO STYEHKY.
3amMeTHO OOJIbIIIE - HAUHYT IIPOIlaiaTh U30JIMHUU, UAYIIHE BOOJIb pal3jioMa Mo OeJly.

Y 3aTyxaroIilero KOHIa OCTAETCS KOPOTKUM y4aCTOK YACTHIX M30IUHUM [JIUHONM OKOJO IITUPHUHBI
Kopuaopa. ITO BEepPHO 110 CMBICITY. Pa3phiB TaM COIIEN Ha HET, IIOBEPXHOCTb CMBIKAETCS, U PBATh €€
HeYeM.

HaumMmeHbIIasi TOJMIIHHA IIOIMTOHA

INopor 3apaércs B sUYeliKaxX U OTCEKaEeT y3KHUe II0JIOCH IT0sICOB. ToIIMHa CUUTaeTCsI KaK yOBOeHHAas
IJIOIIadb, HeJIEHHAS Ha IepuMeTp. Y OJIMHHOM Y3KOMU ITOJI0CH OHA PaBHA IITUPHUHE MOJIOCH ITPHU JIF000MH
€€ [JIMHe, TOTa Kak II0 IUIoIIaAy TaKylo II0JIOCY OT HOPMAaJbHOTO I0sica He OTJINYUTE.

HOpOT 3ayMaH IIPDOTUB OﬁprBKOB Y Pa3peIBa TaM, I'ie JIMHUU PAa3JIOMOB He IIOOaHEI, - Y KapbepPOoB,
06pBIBOB U Kpad obnactu. ITo1b30BaThHCSI UM HaJO OCTOPOZKHO.

Ha xpyTo# TOBEPXHOCTU C YACTHIM CeUueHUeM HOPMAalbHBIM II05C MeXAYy COCETHUMYU YPOBHAMU CaM
1o cebe yxe sTYEeWKH, U IOPOT B TYEUKY YOEPET C KapTH IMOYTH BCE. MHCTPYyMEHT mpenynpexKaaeT
B XypHaJe, eclu oTcesy OoJbllle IIOJIOBUHE II0sICOB. [10 yMoOI4YaHNIo TOPOT paBeH HYJIO, TO €CThb
OTCeBa HerT.

1.05 BapuorpaMmmMa (3KCcrnepuMeHTa/IbHAs)

WHCTPYMEHT CTPOUT MO TOYKaAM 3KCIEPUMEHTAIbHYI0 IIOJyBapuorpaMMy, Opu He0oOXOOMMOCTHU
rmopOupaeT 1Mo Hel Momenb U BHmaéT HTML-oT4éT ¢ rpadukroM. OH HE CYUTAET T'PUL U HE BXOUT B
pacYéETHYIO LEMOYKYy KPUTHHTA HAMPSIMYyI0. 3aada y HETO OAMAaTHOCTUYECKas - T0Ka3aTh CTPYKTYPY
MIPOCTPAHCTBEHHOM U3MEHYNBOCTH HAHHBIX U IIOMOYb 3a7laTh ITapaMeTPhl BAPHOTPaMMbI OCO3HAHHO,
1o BuAy oGJlaKa, a He Ha rjas.

3aueM HYZKEH IPeanpocMoOTp

Kpurvar omwpaeTcss Ha MOIENb BapMOTPaMMBI, Ha HarreT, IOpor u pammyc. OT HUX 3aBUCAT
Beca IpW MHTEPIONALMU U KapTa CTaHAapTHOW ommOKu. [Tombop 3TUX YMCEeN JIeTKO IIOPYYHUTh
aBTOMaTHUKeE U He AyMaTh 0 HUX. Ha KilacTepu30BaHHOMN pa3BedOYHON CeTH 3TO onacHOo. CKOIIeHUus
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OIM3KWX CKBaXKWH [AIOT OTPOMHOE KOJMYECTBO Iap HA KOPOTKUX PACCTOSTHUSAX M NPUOABIUBAIOT
OIMKHIOI0 9aCTh BapUOTPaMMEI, II09TOMY aBTOIIOAOO0P II0 TaKOMYy 00J1aKy JIETKO BEIIAET YBEPEHHO
HeTpaBUIbHEIM HarreT. [IpegmpocMoTp CHUMaeT 3Ty mpobiemy. I'eosor BuguT camo o6GJako Iap,
TMOHUMaAET, TIe JaHHBIX MHOTO, a Tle MaJjio, ¥ IOATOHSIEeT MOMAe/b, ITIOHUMAas, YTO MO Hel JIeKUT.

HOSTOMy HOJI[60p MOIOeJ/Ix B UHCTPYMEHTE OaH KaK PEeKOMeHOallud, a He KakK TOTOBBIA pe3yJibTarT.
Ywucmna, KOTOpPHEIE OH IIpeajlaraeT, Ppa3yMHO CBEPUTL C BUOOM l"pa(l)I/IKa 1 TOJIBKO IIOTOM II€EPEHOCHUTDH
B KPUI'MHT.

Kparkas Teopus

[TonyBapuorpaMMa OIHKCHIBAeT, HACKOIBKO CTATHUCTUYECKU CBS3aHLI 3HAYEHUS IlapaMeTpa B
OBYX TOYKaX B 3aBUCUMOCTU OT PACCTOSHUS MeXAy HuMHU. [ Imaphkl TOYEeK, Pa3HECEHHBIX Ha
paccrosinue h, 6epéTcst moJI0BMHA KBaipaTa Pa3HOCTH UX 3HAYEeHMH (MOTyOUCTIepCUs IpUpaIleHns).
OTH BEJIWYUHBEl YCPEOHSAIOTCHA IO IIaraM pPacCTOsSHUSA, U Ionydaetcsa kKpuBasg y(h). Ilar 3gecsd -
WHTEepBaJ PacCTOSHUMN MeXKIOy TOYKaMU Iaphl, U BCe Maphl, pa3HECEHHEIE Ha paccTogHue oT h mo
h nnioc mmpuHa 11ara, JaloOT OOHY TOYKY KPUBOM. JDTO Mepa He «CpefHel pa3HUIb» 3Ha4YeHUH, a
CTaTUCTUYECKON HAOEXKHOCTHM IpeacKa3aHMWs 3HaUeHHudA II0 coceny. UeM MeHble y, TeM TeCHee
CBSI3b.

Y TUNUYHON KPUBOM TpU XapaKTepucTuku. «Harrer» CO 39TO 3HaYEHUE, K KOTOPOMY CTPEMHUTCS Y
IIPU CTPEMJIEHHHN PACCTOSHUS K HyI0. OH OoTpaxkaeT U3MEeHYUBOCTh Ha MaciuTabe MeJibye, 4eM IIar
ceTH, TIIOC OMuOKy u3MepeHus. «IIopor» 3To ypOBeHb, Ha KOTOPBIM KPHUBAS BHIXOOUT Ha OOJIBIINX
paccrosiHusxX. TTOTHBIM TTOPOT paBeH CyMMe HarreTa W CTPYKTYPHBIX BKJIQ[OB M B uaeajie OIU30K
K OUCIIEPCUM HaHHBIX. Paguyc (a) 9TO pacCcTosHWEe, Ha KOTOPOM KpPHBAs BHIXOOUT Ha MOPOT - TO
€CTh Ha KOTOPOM ITPOCTPAHCTBEHHAS KOPPENSLNs CHafaeT MPaKTUYeCKHU J0 Hynsd. [lamblie 3TOT0
PacCTOSTHUS TOYKH CTAaTUCTUYECKH He CBS3aHBI. [IJIsT 3KCIIOHEHIIMAJIbHOM M TayCCOBOHW MomesieH
IIOPOT IOCTUTAETCS aCUMIITOTHYECKH, IO9TOMY PAOUyC MJIsI HUX - 9 (HEKTUBHBIH.

HarreT 1 BKJIQOhbI B I/IHCTI)YMeHTe 3aJaHEI B aGCOJ'IIOTHLIX eonuHUuIaX I[I/ICHepCI/II/I r[apaMeTpa, a He
OOJIAMU OT €JUHUIIEI. OpI/IeHTI/Ip OJid IIOJIHOT' O nopora 9TO nncnepcnﬂ OAaHHBIX, KOTOpaH BEIBOOUTCHA
B CBOJKE OTUYETa.

ITapaMeTpsbI

[TapameTp Yrto 3amaérT ITo ymomnmuauuro / coBeT

To4euHEIN CIIOM CO -
CKBaXXMHAMU UIU ITpodaMu.
YucmoBow aTpulbyT OIis
aHayM3a: OTMETKa IIjlacTa,
MOIIIHOCTD, COofiepKaHue.
IlycTo - U3 Z TOYKH.

CTpouT OTHENbHYIO KPUBYIO
OJIs1 KaXKO0T0 3HAYEeHUS ONs
(mammpuMep, BU pa3BeOKu) U
HaKJlagblBaeT UX Ha OOUH
rpaduxk.

Touku co 3HAUYEHUSIMHU

[Tone 3HaveHus Z (IycTo = U3
TeOMETPHUH)

3allIOMHWHAEeTCA MexXIOy
3allyCKaMu

[Tone rpynnupoBKH (ZOII.) BEIKJL.

[Torne BeCOB mekacTepu3anuu
(mom.)

KonuuecTBO m1aros

Beca u3 1.01
HekIacrepu3anus s
B3BEIIIeHHON OIIeHKH.

Ha cKobKO HHTEPBAJIOB
paccTosHus pa3duBaeTCS
o6ako map.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

MakcuManbHO€E pacCTOsTHUE

ITogo6GpaTh MOAEIh

(pekoMeHmaIus)

Mopenb ons mombopa (moir.)

MuHMMyM TO4YEK B rpynne, %

(mom.)

YcTonumBas oleHKa
(Kpeccu-XokuHca) (gorm.)

[Toka3aTk 061aKo map (mo.)

HanoxuTh 3agaHHyI0 MOAEIb
BapHOTrpaMMEI (OOII.)

Yparauubsie IpoOH (IOII.)

Ums mpoduns anst TaGauIIk

IomucaTk B Tabnuily Mopenein

Mopens BapuorpaMMe! (HOBast
Tabnuia)

Tabmuila BapruorpamMMbl

Otuét (HTML)

Yparauubeie IpPoOH! (BEIXOT)

HanbHUN Kpal BapuorpaMMHI,
B eQUHUIIAX CJI0s (O

METPOBHIX KOOPAMHAT - METPEI).

0 = monoBuHA gUaroHanu
oxBara.

AsTomopn6op Harrera, nopora,
paguyca 1 THIIa MOIEIH,
pe3yJbTaT 3allOMUHAETCS O
mofCcTaHoBKU B «2D Kriging».
3aduKcuUpoBaTh TUI MOOENHU
WUJIM OCTABUTDH aBTOBLIOOP
ny4iiey mo R2.

['pymnmnsl Menb4e Iopora He
CTPOSITCS U TIEPEYUCIISIOTCS B
XKypHarne. [Ton - 30 Touexk.
OuneHka, MeHee
YyBCTBUTEJIbHAS K PEOKUM
aHOMaJIbHBLIM ITapaM.
Iob6aBnseT Ha rpaduk
KCXOMIHBIE TTAapHl 10
yCpemHEeHUs.

PucyeT nmoBepx ob6aka Moaeb
C 3aJaHHBIMU BPYYHYIO
HarreToMm, IIOporoM u
pagmycoM. Tak CBOS MOLEIb
CPaBHUBAETCS C MaHHBIMU.
[MepueuTuns oOpe3Ku, HUKHSS
U BEPXHSIS IPaAHUILI 3HAYEHUS,
Ccpe3Ka K I'paHHIle BMECTO
yoaneHus. B caMoM KOHIIe
CIIKCKa.

HWmMmsa Habopa, mo KOTOPHIM
nogoOpaHHas MOJENb U
TEKYIIUH 0TCEB 3aHOCSTCS B
TabIUIly MOfeIen.
CymecTBytomas Tabnuiia, Kyaa
3aHOCUTCS pe3ynbTraT. CTPOKMu
9TOro NpodUIs 3aMeHSIIOTCH.
HoBas Ttadomnuia. Co3gaeTcs,
KOT[a [OIMCHIBATh €Il
HeKyIa.

Brixon: paccTosiHue, 3HaYEeHUE
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OAaHHBIX.

Heo6s3aTenbHEIM BeIXOZOM uAéT Tabiauma BapHorpaMMbl - TOYKU 9KCIEePHMEHTAaIbHOU
BapHUOTPaMMEI CJIoeM 0e3 reoOMeTpHUH, 10 CTPOKEe Ha KaxKObIM IIar KaxKaou cepuu. [1o HEM MOIKHO
MoCTpouUTh CBoM rpaduk B QGIS unmu BRIrpy3uTh 3HaueHusd. E€ cTonO1Ik:

ITone Tun YT0 comepKuT

series CTpOKa Cepus: «BCce TOUKU» MuO0 3HaUEHUE II0JII
TPYIIUPOBKY, €CIIN OHO 3aJaHo.

lag npoOHoe CpenHee pacCTOSTHME MeXOY TOYKaMU ITaphkl BHYTPU
mara, B eIUHUIIAX CJIOS.

gamma opoOHoe ITonypucnepcus y(h): cpenHee IIONOBKUHEI KBaJpaTa

pa3HOCTeHU 3HAYEeHMUU 10 TapaM 3TOTro wara (uimn
ycTouuuBas oneHka Kpeccu-XoKuHCa, eClid OHa
BKJIIOYEHA).

npairs mesoe KonuyecTBo mmap To4ek, IIONaBIIKX B I1ar. Mamoe
KOJIMYECTBO IIap - TOYKa BapuOTrpaMMEl HeHaOEXKHa.

IMosie TPYIIIHUPOBKH M PAa3HOIUIOTHOCTHAsI pa3BeaKa

Heob6s3aTenbHoe I1oj1e TpynIIHPOBKH CTPOUT OTHOEJIPHYIO BapHOTPaMMYy OJIsd KaXKOOTro 3HAYeHUS
MOMIsI ¥ HaKJlagblBaeT WX Ha OOWH rpaduk. ITO HYKHO, KOTHa BEHIOOpKa coOpaHa CEeTsIMH Pa3HOM
MIPUPOMIHI U IJIOTHOCTH, HaIpUMEP ITOBEPXHOCTHOM U ITOJI3€MHOM pa3Beqkoi. [logas B rpynmupoOBKY
BU[I pa3BeOKM, MOXHO YBUOETH, 00IasI JIM ¥ 9TUX COBOKYITHOCTEM CTPYKTYypa HIIH Y KaXKOOW CBOS.

CMellleHre Pa3HOIUIOTHOCTHHIX CeTed He co3maéTr apredakToB caMo mo cebGe, HO HCKaxKaer
o01ryio BapuorpamMmy. IIlmoTHas ceTh HAéT MHOTO IIap Ha MAajblX PACCTOSHUSIX U (QOPMUPYET
OMMKHIOI0O YacTh KPHUBOM, pemkas ceTh paboTaeT Ha manbHuX. OOHa Momenb, HaATAHyTasd Ha
Takoe 0O0JIaKO, OKAa3hIBAETCS CMECHI0 IBYX CTPYKTYpP M He ONHCHIBAET KOPPEKTHO HU OMHY.
I'pynmupoBKa 3Ty CMeChb ITOKA3bIBAET, W peIllleHue, 3aKOHHO JTM O0BEeIUWHSATH COBOKYITHOCTH,
ocTaércst 3a reoyioroM. [leknactepus3anusi K oOJlaKy Iap NMpu 3TOM He TpuMeHsieTcs. E€ Beca
IIpenHa3HaYeHbl OJIsS MCIPaBJIeHUs T'MCTOTPAaMMBI M CPeOHEero, a He s IIap BapHOrPaMMEI, I'IOe
KaXkaas ITapa MOJHOIpaBHa HEe3aBUCHUMO OT IIJIOTHOCTH CETH.

TpPI THIIHYHBICE I'e0JIOTHYeCKHe CUTYallHHu

OTMeTKM 3ajyieralusi, MOIITHOCTU U COOepP2KaHu4A II0JIE3HOTI'0O KOMIIOHEHTa UMEIOT Pa3HbIe 'eOCTaTUCTHUYECKHUEe
XapPaKTEepPUCTUKH, U IIOJIE3HO BUIOETH UX PAOOM. Ha HUIINMIOCTPaIK IIOKa3aHEBEl BapPUOI'PDaMMEI Tpex
IIapaMeTpPOB OOHOI'O IIPDOMEIIIJIEHHOI'O I1JIaCTa, PACCYUTAHHBIE B €JUHOM OKHE paCCTOHHHﬁ.

OTMeTKa KpPOBIH 3TO TjIafKas IOBEPXHOCTh. Harretr mouTu HYJIEeBOM, paguyc OOMBIION, MOZETh
071M3Ka K rayCCoOBOM, KadecTBO Iombopa O4YeHb BEICOKOe. CocemHMEe CKBA*KMHBI HAOT IIOYTH
OOVWHAKOBYI0O OTMETKY, U3MEHYHBOCTh KpynHoMmaciitabHasi. Kpuruur paboraeT yBepeHHO. 37ecCh
eCTh TOHKOCTE. ['ayccoBa MOOenb C MOYTH HYJIEBEIM HAarreTOM YHCJIEHHO HEeyCTOWUYMBA M MaéT Ha
KapTe XapaKTepHbIe «OBIYbY TTIa3a», MO3TOMY HeOOIbIIOW HarTeT CTOUT 3afaTh BPYYHYIO.

MOIIIHOCTE 3TO MPOMEXYTOUYHEIA Ciaydaii. Harrer cocraBiseT 3aMeTHYIO OO0 IIOPOTa, Pamuyc
CpenHUH, Momenb 4alle chepudeckas. OKOJIO IIOJIOBUHE U3MEHUYHUBOCTH CTPYKTYpHAs, ITOJIOBHHA
MeJIKoMacInTabHass. ITo TUIuYHas paboyasi BapuorpaMma.

CopepikaHue TOJIE3HOTO KOMIIOHEHTa CaMbIM WIYMHBIM ITapaMeTp. Harrer comocTtaBuUM CO
CTPYKTYPHBIM BKJIa[IOM MJIM IIPEBHIIIAET €ro, KpUBas IMOAHUMAaEeTCd Me[OjeHHO, KayeCTBO monbopa
HUXE, U MOOEIb MJIOX0 OTIMYAETCS OT cocemHuX TUmoB. OCHOBHAas M3MEHYWBOCTH JIEKUT HA
Macmtabe Menp4e ceTH onpoOGoBaHUA. KpUTMHT Tako#¥ ImapaMeTp CUJIBHO CrJIaXkKWBaeT, a KPocc-
BajumaIs IMMOKa3bIBaeT OOJBIIYI0 OIMMOKY. ¥ OTMETOK M MOIIHOCTEM HAIrTeT HUXKe U 1ombop
yCTOMYMBEE, a Y COIePKaHUSA 3TO CBOMCTBO CaMOI'0 TapaMeTpa, a He OIInOKa JaHHBIX.
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OTMeTKa KpoBAW No Tunam passenku (none Tun)

=— 6 (n=5216): CO=23 a=3489M
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Puc. 11: OtmeTka kposnu o mnacty Kpll, crpynnupoBaHHas IO BUOY Pa3BeOKU: OO3eMHas CETh
JIeXXUT 3aMeTHO HuxXKe (0671acTh OTHOPOOHee), meTanbHasd pa3BedKa JaéT BEICOKHU HaArreT. Pa3Hbie
COBOKYITHOCTH BUIHO Cpas3y.

3KcnepuMeHTanbHble BapUorpaMMel TPEX TUMNOB NapaMeTpor (maxlag 6 kM, oaAuH pyaHkIA Bnok)
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Puc. 12: Tpu Tuna napaMeTpPOB OJHOTO IIJlaCTa B eQUHOM OKHEe: OTMETKa KPOBJH (IIOYTH HYJIEeBOM
HarTeT, riIafgkasi IIOBEPXHOCTH), MOIIHOCTh (HArreT OKOJIO TpeTHu, chepudecKasi) U coOepzKaHue
(HarreT ComoCcTaBUM CO BKJIQJIOM, IITYMHBIN ITapaMeTp).
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MakcuMajabHOe PacCCTOsIHHE H BbIX0O Ha II'IaTO

Camasi yacTas oOmMOKA 3TO CIUIIKOM OOJIBIIIOE MaKCHMaJIbHOE PacCTOsHHe. ECIM OCTaBUTh
aBTOMaTHYeCKOoe 3HaYeHWe B IIOJIOBHHY [OWAroHajlW, Ha BHITIHYTOM MECTOPOXKIEHUH OKHO
pacTsaruBaeTCs Ha OECSATKH KUIIOMeTpPoB. Ha OGOIBIIMX PACCTOSHHUSAX B IIaphl MOMAdalOT TOYKH
yepe3 Oe3pymHBIE MPOBAJIkl M MEXKOJIOKOBHIE pAa3pHIBHL. BapuorpamMMa Ha4YWHAET OIUCHIBATH
peruoHanbHBIM TPEH[ BMECTO JIOKaJIbHOU CTPYKTyphl. IlogGop TOorma BHIDAET pamuyc OObIe
CcaMoOT0 OKHA M TOPOT B pa3bl BHIIIE OucHepcuu. [IpU3HAK TakKo# - paguyc MoJoOpaHHOU MOMEH
COMOCTAaBUM C OKHOM HJIH ITPEBHIIIAET er0. ITO 3HAYMUT, YTO KpKBas He BHIIIA HA MJIATO U IIOPOT
[IOJIy4Y€H 9KCTPAIOJIAIUEN.

YcTpaHsieTcd 3TO yMEHBIIEHWEM MaKCHMAaJIbHOTO PacCCTOSHUS [0 JIOKAaJIbHOTO MaciuTaba u
IIPOBEPKOM, UTO BapHorpaMMa ycCIliejla BHIMTH Ha IT0JIKy. BoT mpumep. [1Io comepzKaHHUIO OJHOTO
IJIaCTa OPU OKHe B 6 KUJIOMETPOB ITOAOOpP AaBajl pajuyC OKOJIO 9 KUJIOMETPOB M IIOPOT HUXKE
OUCIIEPCUM, TO €CTh KPUBas eIll€ He BHIIJIA Ha mJjaTo. [Ipu okHe 12 KUJIOMETPOB OHa BHIIINIA, AaB
pamuyc oKoJo 18 KujIoMeTpOB U IOJIHBIM ITOPOT, OMU3KUH K AUCIEPCUN OTaHHBIX. PeasibHBIN paguyc
KOPPEeNsaIuu oKa3asics 00JIbIlle, YeM BHOEJIOCh B Y3KOM OKHE, U IIPaBUJIbHHIM OTBET [aja UMEHHO
ITpoBepKa Ha BLIXOI KPUBOU Ha II/IaToO.

HpI/I 9TOM OKHO H€ HOOJIZKHO IIepellaruBaTh KPYIITHBIE 6e3pyngIe 30HHI. Ha pa3Be)10qH0171 CeTHu HuX
BHUOHO IIO ITIaJ€HHUIO IIJIOTHOCTH TOYEK, U BAPUOTPaMMYy CjienoyeT CTPOUTE B IIpeJejlaX OOJHOT'0O PyOHOT' O
6HOKa, HWHa4e JIOKaJIbHas I'e0JIOTHUsA CMeIllInBaeTCsAa C peFHOHaHBHOﬁ TEKTOHUKOM.

OTKyna B3s1JICsI Harret

B pas3pexkeHHOW CeTH HaArTeT IIOYTH BCErda 3afaloT eOWHUIEI ITap TO4YeK, a He o0iako. [IBe
CKBaXXWHHI B MOECSITKaX METPOB OPYT OT OpPyra C HECOIOCTAaBUMBIMU 3HAYEHUSIMH TMOTHUMAIOT
MEePBBIM IIar BEHIIE mopora. ITombopy OCTAéTCs OMMCATh 9TO IMOYTH YKMCTHIM HArT€TOM, ¥ KPUTHHT
10 TAKOW MOMAEIY BO3BpAIlaeT CpefHee BMECTO KapTHI.

I[ToaToMy MHCTPYMEHT IIedaTaeT B XKypPHaJI pa3bop IMepBoOTo IIara - PacCTOSHUE, KOJIMYECTBO I1ap B
HEM ¥ 3Ha4YEHUeE Yy PSAOOM C AUCIIePCUel maHHEIX. EC/i y IepBoro mara yzke BhIIe 00I1el IuCIIepCrn,
00 3TOM Cco00IIIaeTCs OTHAENHHEIM IIPEeayIPeRaeHNeM, OITUCAaTh TAKOe MOXKHO TOJIBKO HAarreToOM.

CrnemoM HaA3LIBAIOTCS CaMble TSKETbIe Maphkl BHYTPH IIE€PBOTO IIara - PaCCTOSHUE MEeXOy TOUKAaMH,
o6a 3HaYeHUs, BKJIAHd Y M KOOpOUHATE o0eux ToueK. [Io KoopauHaTaM ITapa HaXOOUTCS Ha KapTe
Cpasy, u Jalbllle 3TO BOIIPOC K MaHHBIM. [lepenyTaHHbIN TOPU30HT, 3HAK, e IUHUIIEL - TUO0 HaCTOSIIas
MHKPOM3MEHYHNBOCTh, ¥ TOT[lAa HAarreT OTpaxkaeT JaHHEIe.

IIpUu3HAKH HENIPHUT OHOH MO/IeIH

I[lpa mpu3HaKa HEIIPUTOJHOCTH HE COIIPOBOXKMOAIOTCS OIIMOKON pacuéra. [lapaMeTpsl BHIBOASTCS,
KPUTHUHT 3aBeplIaeTCs IITAaTHO U OAET Iojie, 6Jin3Koe K MocTosHHOMY. O6a BHIBOOASTCS B XKypHall
OpenynpexXgeHnueM.

IlepBriti - Koadhdunment merepMmuHanuum R? Huxke 0.1. Mopgenp HDpPaKTHYECKH HEe OIHCHIBAET
HabmII0maeMy0 CTPYKTYPY, ¥ IEPEHOCHUTH €€ IMapaMeTPHl B KPUTHUHT HEeOOIIyCTHUMO.

BTopoii - monst HarreTa BRIIIE TOJIOBUHEI CYMMapHOTo mopora. CBsi3b Ha KOPOTKUX PACCTOSTHUSX HE
paspeliieHa, ¥ OpuuuH aBe. JIubo ceTh pexke, 4UeM CTPYKTYpa, KOTOPYIO ITLITAIOTCS YBUOETh, TN0OO0 B
OaHHBIX Te€ caMble ITaphl. KpUTUHT 0 TaKOM MOLEJU CrilaXkMBaeT OIEHKY IO CpefHero, a Ha KapTe
DaéT «OBIYbY I'JIa3a», TyTue KOHIEHTPUYEeCKHe KOJIblla BOKPYT OTHEJIBbHEIX IPO0.

Pabdouu# HKJI C KPOCC-Ba/ITHTallHeH

BapuorpamMmma pgaéT CTapTOBYIO MOmesb, a IpoBepsieT e€ Kpocc-Banuoanusi BapHMOIPpaMMObI.
ITopssmok Takou. CHadanla CTPOUTCSA SKCIEepPUMEHTalbHAs BapuorpaMMa C MaKCHMallbHEIM
PacCTosiHHMEM, IIPDW KOTOPOM KpPHBaAsdA BBEIXOOWUT Ha IIJIaTO, U CHUMAIOTCA HOHOGpaHHbIe HarrerT,
BKJIa[l, paguyCc ¥ MOHejb. 3aTeM 3TH UHCJia IEePEeHOCATCS B KPOCC-BalIUOallI0 U OI[€HUBAIOTCS
METPUKU CKOIb3sIIero KoHTpois. [lomoOpaHHas M IIpOBepeHHass MOOENb 3aHOCUTCS B Tabmuily
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Momernel BapuorpaMum u nopcrapisieTcs B 2D Kriging nonsMu Mopenu BapuorpamMmm u IIpodpuis
M3 TAaOJMHIIBI - CM. pa3ges «Tabmuila Momene BapruorpaMM».

Cpenuee cmemienre ME momkHO OBITH OKOJIO HYJISI, 9TO 3HAYHUT, YTO CUCTEMATHUYECKOM OITUOKU HET.
CpenuekBanmpaTuyHasa omubka RMSE nokaswiBaeT abCOMIOTHYIO TOUHOCTh. OTOETFHOTO0 BHUMAaHUS
3acnyxkuBaeT MSDR, oTHOIlleHUe KBagpaTa OMMOKM K ONCIEepCUN KpurmHra. Eciu oHO 3aMeTHO
Oobllle eOWHULEB], KPUTWHT HEOOOIIEHWBAET HEONPEeAeléHHOCTh M KapTa CTAaHOAPTHOU OIMUOKM!
3aHUZKEHa.

IIpaBka MSDR penaeTcs TOYHO, a He Ha rIJla3. B opaAMHapHOM KpPUTMHTEe OOMHOXKEHWE Bcel
BapHOTpaMMbl Ha TOCTOSTHHBLIA MHOXKHUTENbh HE MEHSET OLIEHKH, ITIOCKOJIbKY BeCa 3aBUCST TOJIBKO OT
¢dopMBI KPUBOH, a He OT e€ MacITaba. MeHsIeTCS JTUIb OUCIIEPCUS KPUTHUHTa. [[03TOMYy 4OCTAaTOYHO
YMHOXKMTDb HarTeT U BKJIafbl Ha TeKylllee 3HaueHue MSDR, ocTaBUB pafnuyc U MOJelb IIPEeXKHUMH,
U IOBTOPUTH Kpocc-Banupanuio. Metpuku ME, MAE, RMSE u R nipu 5TOoM He caBuraiTcsa, a MSDR
MIPUXOOUT K eIUHUIIE, ¥ KapTa OIMOKY CTAaHOBUTCS JOCTOBEPHOM.

IMocrne MacHITaOMPOBAHMS IIOIHBIM IIOPOT MOXKET OKAa3aThCs BHIINIE OHCIEPCHH MOAHHBIX, X Ha
KJTaCTepHU30BaHHOM CETH 3TO He oImrubKa. [[ucrnepcus 6e3 BeCOB 3aHHXKEHa, [IOTOMY 4YTO IIIOTHEIE
CKOTIJIEHUs CKBAXKHH €€ IIepeTATHUBAIOT, a UCTUHHAA pa30pocKa 110 miomanu 6osbine. ITpeBuiieHne
ropora Haj OUCcIiepcuel 37ech CIeCTBHe HepaBHOMEPHOM CeTH.

T'oToBy10 ¥ TPOBEPEHHYIO MOfIeNTb OcTaéTcs nepeHectu B 2D Kriging g5 pacuéra rpuna, a manbliie
npu HeobxoguMocTu B U30/IMHUU U3 pacTpa.

Ecnu maHHBIE CTYIIeHB HepaBHOMEPHO, 3aJaiTe HeoOsi3aTelIbHOe MoJjie BeCOB Wt U3 HHCTPyMeHTa
1.01 Jexkmacrepu3anus. Torga Kaxmas Imapa TodekK 0epeéTcs ¢ BeCOM, PAaBHBEIM ITPOU3BEIEHUIO
BECOB €€ KOHIIOB, M CKOIIEHUS He 3aBHIIIAIOT ONMXKHMWE paccTosHus. CUETUYMK ITap B OTYETE
IMOKa3kIBaeT CEIPOe KOJIUYEeCTBO [1ap, a caMa Yy CUUTaeTCs B3BEIIEHHO.

Taduia MogejieH BapHorpaMM

IMTogo6paHHast BapuorpaMMa 9TO Pe3yJIbTaT aHaIu3a JaHHbIX, @ He HaCTPOMKa IIPOrPaMMbI, IO3TOMY
OHA XpaHUTCSA TaOIMUYHEIM ciioeM. Takas Tabnuila COXpaHsIEeTCS BMECTE C IIPOEKTOM, IToIlafgaeT B
CHUCTeMYy KOHTPOJISI BEPCUH, IePEHOCUTCS MeXKay pabodyuMu MeCTaMU U ITPAaBUTCS B aTPUOYTUBHOM
tabnmuiie QGIS HapaBHE C IPOYNMHU JaHHBIMU.

CocTaB Ta0/IHIbI

OpHa CTpOKa OIMCHEIBAET OOHY CTPYKTYPY BapuorpaMMEl. TakKoe IpefcTaBjieHNe He OTpaHuYnBaeT
KOJIMUECTBO BJIOKEHHBIX CTPYKTYP - AJISI BTOPOM CTPYKTYPH HOOABISIETCS CTPOKA C TEM Ke UMEHeM
npoduss u struct = 2.

ITone Tun CopepxkaHue

profile CTPOKa HNwms vHabopa. [To HemMy Mopenb
BRIOMPAETCS IPHU PacuéTe

field CTpOKa [Tone 3Ha4YeHUS, K KOTOPOMY
nopnobpaHa Mofenb

struct uejoe Homep CTPYyKTYypHI, OT
€OUHUIIHI

model 1esoe Mogmenb: 1 chepuueckas, 2

9KCIIOHEeHIInajbHasg, 3
rayccosa, 4 cTeleHHas

sill BellleCTBEHHOEe Bkiagn ctpykTypsl C

range BeIleCTBEHHOE Papuyc xkoppenanuu a

azimuth BEIIECTBEHHOE A3UMyT I'ITaBHOU OCH, I'PagyChl
anis BEIlleCTBEHHOE AHU30TPOIIKS, OTHOIIIEHNE

MAaJIOH OCH K I'JIaBHOHU
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ITone Tun ConepxkaHue

nugget BeIllleCTBEHHOEe Harret CO. OOiiuit oiist
Tpodus, IOBTOPSIETCS B
KaX[Oou ero CTpoke

val pct BEIIeCTBEHHOE [TepueHTHIH 00PE3KHU
yparaHHBIX ITPo06. OOmIuit s
npoduns

val cap JIOTUYECKoe Cpe3ka K rpaHuIle BMECTO
yoanenus. OO ais
npodunsa

fitted CTPOKa IData mombopa

author CTpOKa KTo mopgo6pan

note CTpOKa [IpuMeYaHue: YeM TOTYUEHE

3HA4YE€HHsd, 9YTO IIPOBEPEHO

TTomst nugget, val pct M val cap OTHOCATCSA K IPO}HMI0 IIeINKOM. PacxoxkaeHue MexXOy CTPOKaMHU
OOHOTO IIPODUIIS CUUTAETCs OIIMOKOMW BBOOA, B XKYPHAJl BLIBOOUTCS HNpeOyHpexXaeHue, a B Ppacuér
GepéeTcst 3HaYeHUe IIePBOM CTPOKH.

Ctomnbelr model OOIyCKaeT M YHCJIOBOM KOJ, M Ha3BaHWE MOMEIH, PyCCKOe HMJIM aHTrnuiickoe. Ilpu
3alnCy UHCTPYMEHTOM HCIOJIb3YeTCs KOL.

IMopsimok padoThI

1.05 BapuorpammMa noadupaeT MOJeb U 3aHOCUT €€ B Tabmuily. Ecnu Tabnuila elle He co3daHa,
MHCTPYMEHT co3HaéT eé BrIxomoM Mopmenbs Bapuorpammbl. Korpma Ttabnuila cylecTByeT, OHa
yKa3belBaeTcs B mojie [JomucaTh B Ta0aumy mopesned. CTpPOKM 3TOro IMpoduis 3aMeHSIOTCS
HOBBIMH, CTPOKHU APYTUX NPOGUIEH OCTAIOTCSA HETPOHYTHIMU. [I0BTOPHEIN ITOg60pP OZHOTO IPOGhUIs
MMEHHO 3aMeHSIeT eTr0 CTPOKH, [TI09TOMY AyOIUKaTH HEe HaKaIlITMBAIOTCS.

1.06 BapuorpaMMHasi KapTa JOIIMCHIBAET B TY 2XKe TabIUIly a3uMyT U KO3hPUITMEHT aHU30TPOIIUH,
a IIpXY BO3MOXKHOCTH U paguycC IIaBHOU ocu. Mopenb, HarreT U BKJIan IPU 3TOM He MeHSTCa. Mx
oInpefdesnseT OMHUHAIIpaBJIeHHasd BaprorpaMMa, a KapTa ONKCHBAaeT TOJIBKO reoMeTpuio. OeHKa I10
KapTe UHOMKATUBHAS, U 9T0 GUKCUPYETCS B IIOJIE note.

1.07 Kpocc-Baauaanusi BApHOTrPaMMBbI YU TAeT MOJEIb U3 TaOIHITHL /1T IIPOBEPKH.

1.02 2D Kriging u 3.01 KareropuajlibHbliH MHIHKATOPHBIH KPHUTHHI YUTAIOT MOMAENh IpPU
pacuéte. Korpa tabnulla 3afgaHa, 101 BApUOTPaMMEI B AUaJiore He UCIIONb3YI0TCA. []Ba UCTOUHMKA
OOHUX U TeX XKe 3Ha4YeHW! Hen30eKHO PACXOOSATCS, IO3TOMY HPUOPHUTET OTHAH TabiIulle, 0 4€EM
coo011aeTcs B XKypHaJe.

Pa3060p cTpok

CTpoka C HepacIO3HAHHOM MOIEJbIO, HEIIOJIOKUTEIbHEIM PafuyCOM UJIM IIOBTOPHBIM HOMEPOM
CTPYKTYpPHl IIPOIIyCKAEeTCs, a IpPHYMHa C HOMEpPOM CTPOKM BEIBOOUTCS B XKypHal. Pacuér mpu
3TOM IIPOAOJIZKAETCS II0 TOOHBIM cTpoKaM. [Ipodusnb, y KOTOPOTO HE OCTaAlOCh HU OOHOU TOOHOU
CTPYKTYPEHI, B pe3ybTaT He molagaeT.

Pa3bop momyckaeT py4YHYyI0 IpaBKy. Peructp uMEH CTONIOUOB HEe YYUTHIBAETCS, AECATUYHAS 3asaTas
¥ Ipo0eiEl B pa3psiiax dYncell He MellaloT. CHHOHUMEL UMEH CTOJIOLIOB IIPK 9TOM He IPeAyCMOTPEHEL,
TTOCKOJIbKY Tabnuily GopMuUpPyeT caM IIaryH.

1.06 BapuorpaMMHasi KapTa (aHU30TPOIIHSA)

WHCTPYMEHT CTPOUT BapUOTrPaMMHYIO KapTy - IOBEPXHOCThH HIONYOUCIEPCUM Y KakK (GYHKIIUIO
mByMepHoro BekTopa pasHoca (h x, h y). O6rryHass BapuorpamMMa yCpeOHsIeT BCe HaIpaBJIEHUS B
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OOHY KPMBYIO U HaIlpaBJIeHHOCTh TepsieT. KapTa ke mokKa3bBaeT, KaK HEIIPEPHIBHOCTD IIapaMeTpa
3aBUCUT OT HamnpasneHusi. [Io Hel BUAHO, €CThb JIU B JAHHBEIX aHU3O0TPOIUS U Kyda CMOTPUT OChb
MaKCHUMaJbHOU HepepHBHOCTU. MHCTPYMEHT qUarHoCcTudecKul. [ pua oH He CYUTAET, a IIOMOTaeT
OCO3HaHHO 3a7aTh a3UMYT U aHU30TPOIINIO B CTPYKType BapuorpaMmul «2D Kriging».

Y10 TaKoe AHHU30TPOIIHUA U 3a9YeM eé BHOETHb

HN3zoTpomnHas BapuorpamMma IIpefrojiaraeT, YTO CBS3b 3HAYEHUU 3aBUCUT TOJIBKO OT PACCTOSHUS
MeXKy TOYKaMM, HO He OT HalpaBJieHus. [[JI CKIaf4yaThIX ¥ BEITTHYTHIX T'€0JIOTUUYECKUX TEJl 9TO
He TaK. BOomb mpocTupaHus IINIAacT BRIIEpPKaH, IMOIEePEK MeHseTcs ObICTpee, W Ta JKe pa3HHIla B
OTMEeTKaxX KPOBIM HabupaeTcs BOONb CKIIQAKM Ha KHUIJIOMETPH, a BKPECT Ha COTHSX MeTpoB. Ecmu
9TOr0 HE y4YeCTh, KPUTHHT CTIa’kWBaeT I10JIe OMMHAKOBO BO BCE CTOPOHBI M PAa3MBIBAET PeabHYIO
BBITSIHYTOCTBH CTPYKTYPEHL.

BapuorpaMMHasi KapTa BCKpHIBaeT HallPpaBI€HHOCTh HANIPsIMYI0. 17151 KaXK o Imapsl To4ek 6epeTcs
He TOJIbKO pacCTOsIHHWE, HO U HallpaBJIeHUe BEKTOpa MEeXOYy HUMHU, U MIOJIYIUCIIEPCUs ITpUpalleHus
packianmbiBaeTCs 110 OBYMEPHOU CeTKe pacCTOsAHMM. TaM, rie y pacTET MeIJIeHHO U KapTa OCTaETCs
TEMHOU [aJIeKO OT LIEHTPAa, HENPEPHIBHOCTD BRICOKAN. TaM, I'Jie y pacTET OBICTPO, HEIIPEPLIBHOCTD
Hu3kasi. O61acTh HHU3KOU Y B CyMME€ BBITATHUBAE€TCsS B 3JIJIUIIC, OJIMHHAsA OCh KOTOPOIrO M €CThb
HalpaBjieHrEe MaKCUMaJIbHON HEIPEPLIBHOCTH - AJII CKJIag4aTOCTH 3TO HallpaBlIeHUEe MPOCTUPaHUS.

Kak uurars KapTty

B 11eHTpe KapThl IEKUT HYJIeBOE PAacCTOsSHUE. 3HaueHUe B TOYKe BCeryga paBHO camo cebe, I03TOMY
Y 37ech paBHa HYJIIO U IEHTP CaMbIi TEMHEBIN. [10 Mepe yHoaleHus OT LeHTPa TOYKH PAa3HOCSTCS BCE
masbeine u Y pactér. Ock h X HampaBjieHa Ha BOCTOK, OCh h y Ha ceBep, MacmTab 1o 06emM OCSIM
omuHaKOBHM. KapTa ToOueyHO-CHUMMETpUYHA - ITapa U €€ 3epPKaJIbHOEe OTPaXkeHWe [aioT OOHY U TY
Ke IIOJIyOUuCIIEPCHUIO, ITI0O3TOMY PUCYHOK OOWHAKOB B ITPOTHBOIIOJIOZKHBIX HAIIPABJIEHUAX.

AnusoTponuss uuTaeTcs o GopMe TEMHON 30HEL. ECIH OHa Kpyrjaas - CTPYKTypa HM30TPOIIHA,
HaIpaBJIeHWE POJIX He UrpaeT. EC/Tu BHITSHYTA - BOOJIb €€ IIITHHHOM OCH Y HapacTaeT MedJIeHHee, TO
€CTb B 9TOM HAITpaBI€HUN 3HAYEHUsI CBsI3aHBl Ha O0bIleM paccTossHUM. [ToBepxX KapThl PUCYIOTCS
TTOfICKa3Ku, OeNbIN 3JITHIIC TI0 OIIeHEHHBEIM paguycaM M KpacHas MyHKTUPHAs JTUHUS 110 TTIaBHOM
OCH.

ITapaMeTpsI
ITapameTp YTo 3amaéT ITo ymonyaHuio / coBeT
Touku co TodyeuHBIl CIION CO -
3HAYEeHUuAMUu CKBaXXKWHAMHU UIIU
npobamu.
[None 3nauenus Z YucmoBoi aTpubyT oI 3allOMUHAETCS MEXOYy 3aIllycKaMu
(mycto = u3 aHaM3a: OTMETKa
TeoMeTPHUH) mjacta, MOIIHOCTD,

cogepxanue. Ilycro -
u3 Z TOYKHU.

BuHOB Ha nonyock Ha ckojbko siueek 15

(meTtanu3anusa KapThl) OENIUTCSA Kaxaas
nonyock okHa. KapTta
oJiy4yaeTcsi pa3MepoM
(2N+1)x(2N+1).
Borbiie 6UHOB -
meTasjibHee KapTa, HO
MeHblIle [Tap B T4elKe
u 0GOJIbIIIe IITyMa.
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I[TapameTp YTo 3amaeT ITo ymom4anuio / COBET

Makc. paccrossHuue, B Pa3Mep OKHa KapThl, B 0

eIVHUIIax CJI0s eIVHNLOAax ciosd (mns
METPOBBIX KOOPOUHAT -
MeTpHl). 0 = MoJI0BUHA
ouaroHaj{ oxBaTa.

MuH. KOIM4YeCTBO fA4geliku, B KOTOpPHIE 5

rnap B s4euke (gor.) TI0omayo MeHBbIIEe I1ap,
OCTaBJISIOTCS IIYCTHEIMHA.
OTcekaeT LIyMHBIE
OanbHUEe pacCTOSHUS,
rOe map Majo.

Otuét (HTML) OT4YET C KapToHu, BpeMeHHHIN haiin
3JIIUIICOM, TJIaBHOU
OCBIO ¥ CBOIKOU

OLIEHOK.
Pactp nnoBepxHOCTU [ToBepXHOCTH y KAk BEIKJI.
(omr.) pacTp B KOOpOUHaTax

paccTossHHUS (CM. HUXKE).
[To ymonm4anuio HE
CO3aéTcs.

HapaMeTp C IOMETKOM «IOII.» JIEXKUT B CBépHYTOM pa3neiie HomoJITHATEeIbHbIE IIapaMeTpsbl.

ITomne BecoB wt 3 1.01 [TeknacTrepu3anusi paboTaeT 1 3TeCh, TeM ke crtocoboM, uto B 1.05. ITapa
To4yeK OepETCS C BECOM, PaBHBIM IIPOU3BENEHUIO BECOB €€ KOHIIOB.

OneHKa a3MMyTa, aHU30TPONIUH U paguyca
Kpome camoit KapTH HHCTPYMEHT BHIBOOUT B XKypHaiI U B HTML-oTué€T Tpu 4ucha.

A3uMYyT ri1aBHOM ocu reorpaduyeckuii, HOJIb Ha CEBEP, OTCUET I10 YacoBoi cTpenke. KoappuiueHT
QHM30TPOIMH 3TO OTHOIIEHHWE MaJiof OCH K TJIaBHOH, eJWHMIIA O3HA4YaeT M3OTPOIMHI0, MeHbIIee
3HaueHHe 00Jee CHUILHYIO BBITIHYTOCTh. TpeThe YHCIIO - pafuycC TiiaBHOM ocu. OlleHKa yCTpoeHa
Tak. ITo KaXXmoMy HaIlpaBJIeHHIO HINETCS PAacCTOSHHE, Ha KOTOPOM Yy BHIXOOUT Ha IIOJIKY, TO €CTh
npubIukaeTCcs K AUCIIEPCUY HaHHBIX. [IolyYeHHBIe PaUyChl CTIaKUBAIOTCS 0 a3UMyTy. ' TaBHas
och 6epéeTcs mo HauboIbIIeMY PAaagUyCy, a Majas UOET IMIePHeHOUuKYIISIPHO el.

OTH TPHU 4YHCIIa IOACTABISAIOTCSA B CTPYKTYPY BapuorpaMMbl mHCTpyMeHTa «2D Kriging» - a3umyT,
aHU30TpoNus (Masas/riaBHas) U paguyC a. ITO U eCTh yUET aHM30Tponuu B KpuruHre. OLeHKa
WHOVKATUBHAS, U CBEPSATH €€ Hamo ¢ ¢popMOM caMOM KapThl, a He IIEPEHOCUTH BCIEIy. A3UMYT
KapTa oIpepfessieT Hafié3KHee BCETO, a paguyc u KoahGuineHT rpydee, ocoOOEHHO Ha pPa3pekeHHON
CeTHn.

YToOBI HE ITIEPEHOCUTh YHCJIa BPYYHYIO, B OKHE eCTh mojie 3amucaTh aHH30TPOIIHIO B NMPODHIIE.
Bribepute paHee COXpPaHEHHBIM MOPOGUIbL, M a3uUMyT, KO3(pOHUIMEHT M paguyCc TJIaBHOM OCH
OOMUIIYTCS B HEro MHOBEPX MOENIM W HarTreTa, 3aJaHHEIX B Bapmorpamme. Ilpu crienyromei
3arpy3ke npodusnsa B 2D Kriging 3Ty 3Ha4YeHUS MOACTaBATCS CaMU U IOSBSITCHA B MOMAIINCH IO
cnuckoM npodunei. Ecnu paguyc ynépcs B OKHO, OH OCTAETCs IMPEeXHUM, OOHOBJISIOTCS TOJIBKO
a3uMyT U KO3GhGUILIMEHT.

Ecnu cTpykTypa 6/113Ka K ©U30TPOITHOM MJTH PafuyC TIaBHOM OCH OKa3bIBA€TCS MEHBIIIE HECKOIbKUX
sTYeeK KapThl, aHU30TPOIINS He OIIEHWBAETCS M IIOMEeYaeTCs B OTUYETE KaK «He BhIpaxkeHa». B aTom
cllydae pafuycCHl iexKaT Ha YPOBHE CETKH, M HAallPaBIEeHHOCTh HEMOCTOBEPHA - TPaBUIbHEE COOOIITUTE
00 3TOM, YeM BHIIATH CIyYalHBIM a3uMyT. [loMOTaeT YMEHBIITUTE MaKC. PACCTOSTHUE UJTH YBETUYUTH
KOJINUeCTBO OMHOB, YTOOBI PA3PEIIUTh OTUKHIO CTPYKTYPY.
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INNANC aHW30TPONKMKW = = rNaBHaA OCb

1000

500

nar no cesepy h_y
(=]

-500

-1000

-1000 -500 0 500 1000

nar Nno BOCTOKY h_x

Puc. 13: BapuorpamMMmHas KapTa: TEMHas (HU3Kas y, BEICOKas HEIPePLIBHOCTh) 30Ha BRHITSIHYTA I10
asuMyTy okosio 135°. Besnbiit 9IuUIIC U KpacHasi MyHKTUPHAsS TJIaBHAsI OCh OKA3bIBAIOT OLIEHEHHOE

HalpaBlIieHWEe ¥ aHU30TPOIHIO.
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Korga pagnycC yitipaeTcsa B OKHO

Ecnu BOOJIb TJIAaBHOM OCH Y HE YCIIeBaeT BRIUTH Ha IIOJIKY B IIpedeliaX OKHa, paguyC BO3BpallaeTCs
PaBHBEIM MaKC. pacCTossHHUIO. B oTuéTe u 2KypHase MoSBJIseTCS NpeaynpexaeHe 0 TOM, YTO Paguyc
OOCTUT MaKC. PACCTOSIHUS U SBIISIETCS HUXKHEH OIeHKOM. JTO Ta 2Ke CUTyaIlusi, YTO U OJIT OOBIYHOM
BapHorpaMMEI (CM. pa3fen « MakcuMalbHOe paCcCTOSSHHME U BEIXO[I Ha IJIaTO»), - KpHUBas He BHIIIIa Ha
IJIaTO, ¥ ITOPOT ITOMy4YeH d9KCTparnonsaiuel. Ha kapTe mpu3Hak IpPOCTOM, TEMHAS 30HA BOOJIb I'JITaBHOM
OCH TSHETCS OO CaMOro Kpas.

B aToM cny4yae paguyc a IepeHOCHUTb B KPUTHHT KakK €CThb Hellb3s. HacTosmas ajInHa KOPPesiuy
0oJIbIIe OKHA, a KO3GGUIMEHT aHN30TPOIINY 3aHUKEH 110 BEIPAKEHHOCTH, TO €CTh IT0JIe Ha [eJie eIlé
QHU30TPOTHEE. ABUMYT IIPU 9TOM OOBIYHO OIpeAenéH HOpMaTbHO. YCTpaHsIeTCs YBeTuUeHeM MakKcC.
paccrosiHus, 4TOOBI KapTa 3axBaTHJIa BHIXOM Ha MOJKY. ECiu ke y He BRIXOAUT Ha MONKY AaXKke TP
IIMPOKOM OKHE, B MAHHBIX JOMUHUPYET TPEH[ - €r0 YOUPAIOT OO0 MHTEPHOISIUUU JTNO0 YIUTHIBAIOT
COOTBETCTBYIOIIIMM BHUIOM KPUTHUHTA.

PacTp moBepxHOCTH

I[To XemaHWIO KapTa COXPaHSEeTcs elné U pacTtpoM (mone PacTtp moBepxHOCTH). JTO Ta XKe
IIOBEPXHOCTh Y, HO B KOOpAWHATaX PacCTOsHHUS, Hadano B Touke (0, 0), pa3aMmep IHKcesjia paBeH
sg4YelKe KapThl. PacTp He IpuUBsS3aH K MECTHOCTH, OH JIEXKHUT B ITPOCTPAaHCTBE Pa3HOCOB, a HE B
IJjlaHe MeCcTopoxXkaeHus. HyKeH OH TeM, KTO X04eT pacCCMOTPETh KapTy Ha xojcTe QGIS, Ha/moXuTh
CBOIO LIBETOBYIO IIKaly WA M3MEPUTL PaCCTOSAHUE JTMHEUKOU. [I719 caMou OIeHKM aHM30TPOIIHUU
moctaTouHo HTML-oTuéTa.

1.07 Kpocc-Baiuganusi BApuOr paMMbI

HUHCTPYMEHT TPOBEpsieT TOOqoOPaHHyI0 BApUOrpaMMy CKOMB3SIITUM KOHTposieM. Kakmas CKBaXXuHa
II0 O4Yepegu HCKIII0YAeTCsd M3 BEIOODKM, €€ 3HAUEeHWE IIPEIOCKA3bIBAETCS KPUTHUHIOM II0 BCEM
OCTaJIbHEIM M CpaBHUBaeTcs C (akTtnyeckmM. Tak HArreT, paguyc M MOIEJb HOAOMPAIOTCS II0
BeNnu4YuHe omKUOKY, a He Ha TJias.

[TapameTpsr:

[TapameTp Yrto 3amaérT ITo ymomnmuauuro / coBeT

Touku co 3HAaUYEeHUSIMHU
ITone 3HaYeHUus Z

ITone HOMEpPa CKBA2KHWHEI

Tun KpuruHra, paguyc,
MHKH./MaKC. TO4Y€eK, HaIrTeT,
CTPYKTYPBI

CHSATDH MOJIMHOMHAIbLHBINA
TpeH[

CreneHb TpeHOa
Mopenu BapuorpamMm

(Tabnuia)
[Tpodune U3 TabIUIIEL

HcxomHble TOUKY (CKBAXKUHEBI). -

[TpoBepsieMBIN YUCIIOBOU
aTpubyT.

ITone ID pns mopmucei B
OTYETE U CJIOE OCTATKOB.
HacTpoiiku Kpuruura u
Bapuorpammel. KoHTposb
CUmMTaeT KPUTUHT POBHO C
HUMU, I03TOMY YIa4YHBIN
Habop mepeHocuTcs B «2D
Kriging» 6e3 uameHeHUH.
Perpeccus-KpuruHr: TpeHp
nepemnonbupaeTcss Ha KaxXOoOM
mare LOO, BEIUTPHIII BULOEH 110
RMSE.

[InockocTh UMK KBagpaTudHas
IIOBEPXHOCTh.

TabGnmuuHEIH CIIOM C
nono6paHHBEIMU MOMIEISIMU.
HNmMms HaGopa B Tabmuiie.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Croit oCTaTKOB (TOYKH) Touku ¢ monsaMu Heo0s13aTeTbHBIN
dakT/o1teHKa/ommubKa (CM.
TabIUIly ITOIel HUXKe).
OTYET 0 Kpocc-Balugaluuu WHTEepaKTUBHEIN OTYET: CO37aéTCs II0 YMOT4YaHHUIO
(HTML) olleHKa vs akT, TUCTOTpaMMa,
QQ-rpaduk, METPUKHU.

B XKypHan BEIBOOSITCSI METPUKU:
ME (cpeoHee cMeIllleHHe) - CUCTeMaTrYecKas ommbka. [JomxkHa 66Tk 67113Ka K 0 (HECMEIlIEHHOCTD).

MAE u RMSE - cpefHss 4 cCpefHeKBaAgpaTUuYHas omrbKa mpegckasanusi. YeM MeHbIlle, TEM TOYHEe.
Ho omuo#t RMSE HemocTaTO4YHO, OHa MUHMMAaJbHA IIPU HYJIeBOM Harrere (rmepeoOydeHue), XOTs
HeomnpeneneHHOCTh IIPU 3TOM OlleHeHa HeBEPHO.

MSDR (cTraHmapTH30BaHHasi ONIMOKA) - CpeOHUIM KBagpaT OMMOKHU, MeIEHHON Ha CTaHOapPTHYIO
omnbKy Kpurusra. HomkeH ObiTh 0/m30k K 1. Eciim MSDR 3amerHo Gonbiie 1 - gucnepcus
HeJoolleHeHa (HarTeT UK CUJUI Majkl). Ecinu MeHbine 1 - mepeolieHeHa.

R - K03hDUIITMEHT KOPPENSIIINU «OlleHKa - PaKT».

MeTpuky 0OTBeYalOT Ha [ABa Pa3HBIX BoIIpoca. IIepBuIM - O TOYHOCTU HIpencKa3aHMWs, U Ha HETO
0TBeUaloT obJjiako «olleHKa - ¢akT» u RMSE. BTopoil - 0 IpaBUIbHOCTU MOIEJM, TO €CTh O TOM,
BEPHO JIM BapuorpaMma OIHUCHIBAaeT HEOIPEeNeIEHHOCTh, U Ha HEro O0TBEYaloT CTaHOapTU30BaHHEIE
ombku, MSDR oxkoso 1 u QQ-rpadux.

Kpuruury HyxHBH 00a oTrBera. Mamas RMSE npu MSDR okxono 1 o3HadaeT, 4YTO MOIEIb
IIpefcKa3biBaeT XOPOIII0 U He 0OMaHBIBaeTCSI B COOCTBEHHOM TOYHOCTHU. ['HAaThCSA 3a omHOM RMSE
HeNb3s, OHa MUHUMAJIbHA IIPU HYJIEBOM HarTeTe, I'Oe HeolpeneléHHOCTh 3aHUXKeHa.

ITepebGepuTe HECKOJIFKO BAPMAHTOB BAPUOTPaMMEL ¥ CPaBHUTE UX. Xopoinas Mopeinb paét ME okomo
Hyna, Mainyo RMSE u MSDR 0K0J10 e ZWHULEL.

RMSE, TaHyIas K HyJIeBOMY HarreTy Ipu orpoMEoM MSDR, o3HauaeT nepeobydeHue, U HeGOJIbIIOHN
HarreT KanuOpyeT HeONpenel€éHHOCTh.

Croit 0oCTaTKOB IIOKA3LIBAET, TIE MOMOEND IIPOMaxuWBaeTCs. prrIHbIe II0 MOOYJIIO OCTAaTKH OTMEYaAl0T
HpO6J’IeMHI:>Ie Y4aCTKH. OpnvHaKOBHIM 3HAK OCTATKOB Ha IIJIOMIA[N BHITAET JTIOKAJIbHBIN TPEeHNO.

Crioit Ha3kIBAETCS II0 TPOBEPSIEMOMY IIOJII0 ¥ MCTOYHMKY, @ V IOJIeH CTOST IICEeBOOHUMEI CIIOBAMH,
BUOHBIE B TaOmulile aTpuOyTOB.

ITone std resid 3To cTaHmapTH30BaHHBLIM OCTATOK, TO €CTh OIMKMOKA, He/lEHHAs Ha CTAaHOApPTHYIO
omuOKy KpUTWHTa. 3HAK COXPAHAETCS, MUHYC O3HA4YaeT, YTO KPUTUHT 3aHU3UJI, IIJIIOC YTO 3aBLICHII.
[ucnepcureil aTa BeIn9nHa He ABIISETCS, OUCIEPCHUS HeOTpUIlaTe IbHA.

ITonst cj10s1 OCTATKOB:

Ilone IIceBOooHUM Onucaxnue

<HOMEp CKBaXWHbI> HoMmep cKBaXHUHHBI 3HayeHue BEIOpAaHHOTO mois ID
(ecnu 3amaHo «Ilojie HOMepa
CKBaXXUHBI»).

<uMs nons> ®akKT (UM IIOJISA) dakTHyeckoe 3HaUeHUeE
ITPOBEPSIEMOTO TIOJI.

z est Omenka kpurutra (LOO) O1leHKa 10 OCTaJIbHBIM TOYKaM
(leave-one-out).

error Ommubka (omeHkKa - GakT) OneHka MUHYC pakT. MUHYC -

3dHHN2KEHO, IIJIIOC - 3aBHIIIIEHO.
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TTone IIceBogoHUM Onuca”nue

abs_error Mopaynb omuoKu AOcCoIoTHAS BeIU4YKnHa OIINOKH,
|error|.
std resid CTaHpg. oCTaTOK (oieHKa - ¢pakT) / CTaHOAPTHYIO

omubOKy KPUTUHTa, co 3HaKoM. He
gucnepcus (oHa = 0).

Kpome cnost octaTkoB MHCTpyMeHT ¢opmupyer HTML-otuéT. B HEM 4YeThIpe dYacTu - rpaduk
«OIleHKa MPOTHuB (pakTa», rucTorpamma ommook, QQ-rpaduk ocTaTKoOB U TabIUIla METPUK.

Ha rpaduke «oneHka npoTtuB ¢pakTa» IMPOBEJEHHl ABE JIMHUU, Cepasi AuaroHasb 3TO UOeasl, CUHSIA
9T0 nuHUA perpeccuu Best Fit. E€ HaKIOH, COBUT M YIoJl BHIHECEHHI B METPUKU U IIOKA3bLIBAIOT
YCIIOBHOE CMeIeHWe II0 OWana30Hy 3HadeHuu. HakKIOH OKOJI0 eOMHULE O3HAYaeT, YTO METOf,
OOVWHAKOBO TOYEH Ha HU3KWUX W BBICOKMX 3HAUEHUSX, @ HAKJIOH MEHBIIE eOWHUIIE - YTO BEICOKUE
3HAYEHUS 3aHUKAIOTCS, & HU3KHUE 3aBHIIIAIOTCS. DTO PErpeccus K CpefHeEMY, XapaKTepHas IOOINUCH
CTJIa’KUBaOIINX METOMOB.

B Ta6m/1uy METPHUK I[O6aBJ'IeHa OUCIIEPCHUA NAaHHBIX, OHA CIIY2KUT OPDUEHTHUPOM OJIsd CYMMAPHOT O CHJIJIAa
COo+C.

Psamom c Tabnurei ctout 610K «IlapaMeTphl KpUTHHTa». B HEM IepedYuciIeHkl TOIbKO HaCTPOMKH,
OTNIMYAIOIIHAECS OT CTAHOAPTHBIX, YTOOB OLIJTO BUOHO, KAaKWMHU IapaMeTpaMu IIOJIyYEHBI 3TH
METPUKH.

ITpu HaBegeHWM Ha TOUYKY rpaduKa BUOHBI HOMEP CKBaXKHMHHBI U €€ 3HaYeHusi. BoceMb CKBaXKHH
C HauOONBIIMMHU II0 MOMOYII0 OCTAaTKaMM IOONKMCAHBI IPSIMO Ha rpaduKe, WX CTOUT ITPOBEPHUTH
IIEPBEIMH.

OTYET OTKPBIBAETCS B TpocMOTpIuKe pe3ynbTaToB QGIS unu B 6pay3epe. be3 plotly B c6opke QGIS
OTYET BCE PaBHO CO3[AETCS, HO C OOHOM TabIuIlel MeTPUK.

QQ-rpacdHuK OCTATKOB II0Ka3bBaeT GopMy pacrpeneneHus ommbok. OmmbKr HOPMUPYIOTCS Ha
COOCTBEHHYIO MHCIIEPCHI0 ¥ CPABHUBAIOTCS C HOPMAaJIbHLEIM paclipefiejieHueM, MO03TOMYy rpaduk
yuTaeTcs mo ¢opMe mmpu 1060l KanubpoBKe. 3a MacinTa® HeompemenéHHOCTH oTBedaeT MSDR B
TabuIe MeTPUK.

Ilo TOPHU3OHTAJIX OTJIOZKEHBI KBAHTUIJIM HOPMAJIBHOT'O PACIIPpEOEeJIEHNd, II0 BePTUKAJIM HOPDMUPOBaHHAA
ommubka. Y HOPMaJIbHBIX omrboK TOYKHU JIOKATCA Ha KpaCHYIO JuaroHallb.

OTK/IIOHEHUS YUTAIOTCS II0 BUAY KPUBOM. 3arHyTHEe S-00pa3HO KOHIIEI 03HAYAIOT TSKEJTEIE XBOCTHI,
TO €CTb KPYITHEIX ITPOMaxoB 00JIbIlle, YeM ITpu HopMe. O0muit u3rub qyroil 03HavaeT aCUMMETPHIO,
U CTOUT IIOAYMAaTh O Ipeobpa3oBaHuy 3HaueHUM. OTOpBaBUIASICSA OT IMHUU IPYIINa O3HaYaeT YyKYI0
COBOKYTIIHOCTH B JaHHHIX, HAIpUMep Oe3pyaHBIE TPOOLI M3 30H 3aMeIeHUs.

HopmanbHOCTE BazKHa MOTOMY, YTO Ha Hel ocHoBaHE MSDR 1 KapTa cTaHOapTHOM OIIUOKH.

Yro pesaTh C pe3yjabTaraMH. MHCTpYMEeHT HyXKeH [OJII TOTO, YTOOBI YTBEpOUTh BeCh Habop
rapaMeTpOoB [I0 IOCTpPoeHud rpuna. B Habop BXOOUT BapuorpaMMa C HarreToM, CUJIJIOM, PaguycoM,
MOJEeJIbI0 M aHM30TPOIIMeN, a BMEeCTe C Hell HaCTPOWKM CaMOT0 KpPUTHHTa - paguyC IIOMCKa,
HamMeHbIllee W HauObOJIbIllee KOJIMYECTBO TOUYEK, THUN KPUTHMHTa. Kpocc-Bamupmarys CUYUTAET
KPUTHHT POBHO C 9TUMHM HaCTPOUKaMHU, II03TOMY yAaYHBLIN HAaOOP HePEeHOCUTCS B MHCTPYMEHT «2D
Kriging» 6e3 uaMeHeHUI.

[Nopsimok pemeHUN TaKOM.

* ME okomo 0, MSDR oxkono 1, RMSE u R Bac ycTpauBamT - HaOOp MOXKHO yTBEpPXKOAaTh.
[lepeHocuTe 3THM XKe HapaMeTph, BapuorpaMMy M HACTPOUKHU HouCKa, B «2D Kriging» u
CTPOUTE ITOBEPXHOCTE.

* MSDR 3ameTHO 6oJibllie 1 - KpUTHHT CIIUIIKOM «YBepeH B cebe», KapTa CTaHOapPTHOM OIIUOKU
OymeT 3aHukKeHa. YBenuubTe HarreT CO ujm CUJII ¥ MPOBEPLTE CHOBA.

* MSDR meHbIle 1 - HEOIIPeOeNEHHOCTD 3aBhIIII€Ha, YMEHBIIINTE HArTET UJIN CHUJIIL.
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Kpocc-Banupauma: oueHka vs pakT

RMSE = 36.67
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Puc. 14: Hpes Kpocc-Banupjalluu: OIEHKY KpPUTHWHTa II0 OCTaJbHBIM TOYKaM (II0 BEepPTUKAJIN)
CcpaBHUBAKT ¢ HakToOM (110 ropr3oHTanM). Yem TecHee 00/1aK0 JIOKUTCS Ha AUaroHalb OlleHKa =
daxT, TeM ToUHee IIpefCcKa3aHueE.
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OueHKa Vs (hakT FcTorpamma olwnbok
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Puc. 15: Tak Bmirnmsgut HTML-oTuéT Kpocc-Banmupmaliuu: cieBa rpaduk «omeHka vs (akT» cC
ouaroHanbio u MeTpukamu (mpumep - KCI mo nnacty Kpll), cnpaBa rucrorpamMmMma omubok. [TmoTHOE
006J1aKO BOONb AuaroHanu - Momesb paboTaeT. ITomoca mpu ¢dakTe okKomo O - 30HBI 3aMeIlleHus.
l'ncrorpamMmma cuMMeTpU4YHa OTHOCUTENIBLHO O - CMEIIeHUs HeT.

* ME 3aMeTHO oTnudaercs oT 0 - cucTeMaTU4eCKUl coBUT. [IpoBephTe HaHHLIE U TUI KPUTHUHTA,
a O IPOCTOr0 KPUTHHTA ellé U 3aJjaHHOEe CpefHee.

* Bomnpmrass RMSE u Hu3kuii R - Mopenb MmIoxo mpepckKasbiBaeT. [lonmpolyiiTe Apyroi paguyc,
MOIEeNIb WX aHU30TPONHUIO (a3MMyT U OTHOIIEHUe ocei). Eciu HuM4Yero He moMmoraet, 3TO
Ipenesl OAHHBIX, KOpOTKOMacIITabHasg U3MEeHYUBOCTh, KOTOPYIO CceTh He J0BUT. Hampuwmep,
30HEI 3aMellleHUs [0 PyIe - Ha rpadrke BEIIIIE 3TO BepTUKabHAsA Iojoca npu ¢akte okoo 0.

Cro¥i 0OCTaTKOB IIOICKa3bkIBAaeT TOYEUHO. I'/1e OCTaTKH KPYIITHEIE, TAM CTOUT CTYCTUTDH CETh (0OaBUTh
CKBaXXWHBI) UJIN IIPOBEPUTH IMPOOHL. ['Ie ocTaTKM CHCTEeMaTHYeCKH OTHOTO 3HAaKa MO IIJIOIamu, TaM
JIOKANTLHEIM TPEH, KOTOPBIM KPUTUHT He y4Eerl.

HTor Takoi. DTOT HMHCTPYMEHT - IOCIeOHHWH Imar nepen (GuUHaIbHEIM KpuruHrom. CHaduana
BaprorpaMMa KanubpyeTcs 37ech II0 ommbKe, 3aTeM Te JKe ImapaMeTphl cTaBiaTcsa B «2D Kriging»,
U IIOBEPXHOCTL BMECTE C KapTOM CTAaHOAaPTHOM OIIMOKK BEIXOOUT 0OOCHOBAHHOM, a He Iomo0paHHOu
Ha Tjas.

3ameyaHue 0 CKopocTu. KOHTpOJb pelraeT KPUTHHT CTOJIBKO pa3, CKOJIBKO TOYEK, II09TOMYy Ha
6onbiux Habopax (AeCSATKU THICSY CKBaXKWH) BBITIOTHSIETCS 3aMETHO AoJibIe. [Ipu Heo6XOMUMOCTH
YMEHBIIIUTE BHIOOPKY.

Cam KPUTHHI' Ha T'YCTBIX OAHHBIX CYUTAETCSA 6bICTpO. 3aMepr PacCKiIagbIBAlOTCA IIO KJIETKaM
pa3MepoM B paguycC MOMCKa, U B KaXKI0HU sT4yelike mepeduparoTcs TOIBKO COCEIHNEe KIIeTKH, a He BCSI
BrIOOpKa. Ha cTa mecTumecsiTh ThHICSTYaX ITMKETOB 3TO HAJI0 YETHIPEXKPATHOE YCKOpPEeHUe, TPUYEM
0TOOP OCTAETCsI TOUHBIM U OlleHKa He MeHSIeTCs.

Ecnu maHHBIE CTYIIEeHB HEPAaBHOMEPHO, 3aJaiTe HeoOsi3aTeIbHOe T0JIe BECOB Wt U3 HHCTPyMEHTa
1.01 Jexnacrepu3anus. Metpuku ME, MAE, RMSE, MSDR u R Torma cuuTaioTcst B3BEIIEHHO, U
IJIOTHBIM KYCT CKBaKMH He HOMUHUPYET B OlleHKe KadecTBa. CaMa olieHKa leave-one-out ripu aTom
He MeHseTCsI, B3BeIlIMBAaeTCs TOJILKO CBOIKA.
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QQ-rpadmk ownboK: Kak YuTaTb hopmMy

Hopma

TouKM Ha AVaroHanu.
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Puc. 16: YeTripe TunuuHbx Buma QQ-rpaduka oCTaTKOB: HOpMa (TOYKHU Ha AUAroHallu), TSXKENble

KBaHTUNK ownbok (z)

KBaHTUNKM owmnbok (z)

Ta)KEnble XBOCTHI

81 KoHuel 3arubaioTcs (S).
KpynHeix npomaxoe 6onsue,
6 4YeM Mnpu HopMme,
4 7 -
2 <
0 <
_2 .
—4 A .
—6
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T T T T T T T
=15 =50 =235 0.0 2.5 5.0 T35
Teop. KBaHTWAK (HopM.)
BTopas nonynauusa
31 06nako Ha nuHUK + OTOpBaBLUAACH "
rpynna B xgocTe. 3To bespynHsle /
CKBa)WHBI (20HbI 3aMeLleHmns, g
5 | MOJE3HOro KOMMOHEHTa NokTy HeT).| ¢
1 =
0 <
-1 A
g
-2 1
_3 -
=3 —2 = 0 il 2 3

Teop. KBaHTUAKU (HOPM.)

XBOCTBI, aCUMMETPHSA U BTOPAA IMONIYJIALMA - OTOPBABIIAACHA I'PYIIIIa B XBOCTE.
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1.08 Kpocc-Banugmanusi metoaa (LOO)

CKONB3SAMIMNN KOHTPOIb MOJIS METOma TIPUAUPOBAHUS, KPUTHMHTA WM MUHUMAJIbHOM KPUBU3HHI.
Kaxmast mpoBepsieMasi TO4YKa II0 oYyepeny UCKIII0YaeTCs, e€ 3HaUeHue NpeacKa3biBaeTcsd MEeTOIOM
II0 OCTaJbHBIM TOYKAM M CpaBHUBaeTcsa C ¢akToMm. [Io ommbKaM CUYHUTAIOTCS METPUKH, U ITO
00BbeKTHBHAS OlleHKA KavyeCTBa METO/a, a TakK¥Ke CIoco® CpaBHUTh METOALI MeXAy Co0O0M Ha CBOUX
OAaHHBIX.

HUuactpymeHT oTnudaetrcs or 1.07 Kpocc-Bajmpmanusi BapHOrpaMMBI. Ta mog0upaeT MOOEITh
BapMOrpaMMEI IJII KPUTHUHTA, @ 9Ta CPaBHMUBAET METOIE TPUANPOBAHUS KaK TaKOBEIE U paboTaeT B
TOM YHCJIe OJI MUHUMaNIbHON KPUBU3HEI.

MeTtpuku 3mueck Takue - ME (cmemenue, 6muxke kK 0), MAE u RMSE (Mmenbiie - nmydiie), R
(koppensauus oneHku 1 dpakrta). [nsg kpururra gomnonuutenbao MSDR (6nuxke K 1, ecniu Maciirab
CTaHOapTHOM omubOKM amekBaTeH). Ha rpaduke omeHka/dpakT gBe JIMHUHU, cepas OuaroHanb 1:1
(upean) u cunsasa nuHus perpeccun Best Fit. E€ HakJIOH, COBUT U yrOJl BHIBEIEHEI B METPUKU KaK
WHOWKATOP YCJIOBHOI'O CMeEIleHUs 110 Auana3oHy. HakjIoH OKOJI0 eOUHUILEI O3HadaeT, YTO MEeTo[,
OJMHaKOBO TOYEH Ha HM3KUX U BBICOKUX 3HAUYEHUSX, a HAKJIOH MEHbIle eOUHUIIL - YTO BHEICOKHUE
3HaAYEeHUS 3aHMKAI0TCS, @ HU3KKE 3aBHIIIal0TCs. ITO PETPECCHUS K CpeHeMYy, XapaKTepHas IIOOINCH
CrylazkMBalOIUX METOMOB.

ITo o6pa3iy Surfer mocTymHEl Tpu Berru. CiaydadHasi BBIOOpPKA 13 N TOUYeK YCKOPsSieT KOHTPOIIh
Ha OO0JIbIIUX OAaHHBIX, IIPX 3TOM B OIl€HKE Ka}KHOﬁ TOYKH y4YaCTBYET BCHA BbIGOpKa, a He TOJIBKO
MOAMHOXKECTBO. PUIALTP 00/JIaCTH OTPAaHMYMBAET IIPOBEPKY NOHOOJIACTBI0O IO OXBAaTy M IIO
3HAYEHUIO Z, I0JIE3HO, YTOOH HE CUUTATh KOHTPOJIb B U3BECTHLIX aHOManusax. Bydep HCKIioYeHus1
mo X u Y ybupaeT U3 OIEHKH TOYKU B IIPSIMOYTOJIbHUKE BOKPYT IIPOBEPSIEMOM, 3TO HYXKHO OJIS
CTYIIEHHHIX KJIACTEPOB, HHAYE OIleHKa IIPOCTO MIOBTOPSET OJIMKAMIIEero cocema.

[TapameTp

HazHaueHue

ITo ymonmuaHuio

Touku co 3HAYEHUSIMU

[Tone 3HaYeHusd Z (IycTo = U3
TeoOMeTpHUH)

[Tonme HOMEepa CKBaXKUHBI
MeTon

[IpoBepsieMEIX TOYEK
Bydep uckmouenus mo X, Y

[TapaMeTpBl KpUTHUHTA

[TapamMeTpsl MUH. KPUBU3HEL

(Jor.)

HpOBepHTB TOJIBKO B OXBaTe

(Oor.)

[TpoBepsATh Ipu Z B AHama30He
(Do)

3epno I'CY ([o1.)

OmmbKY KpocC-Banuaaluu

HTML-oTuéT

[TpoO6®I.

Yucnosoe mnone. IlycTo -
oTMeTKa 0epéTcs u3 Z TOYKH.
I moamucel B OTYETE.
KpuruHr unu MuHUMAaJbHasS
KpHBU3HA.

0 - aBTo, min(N, 100).
[TpsIMOYTOJILHUK BOKPYT TOYKH,
coceu B HEM He y4aCTBYIOT.
Bapuorpamma u mouck (Kak B
1.02).

OxBarT, TuelikKa, HaTsIXKeHue,
IOPOT, UTepPaIUH.

O6macTe KoHTpOag o X/Y.

O6macTb KOHTPOJIS 110
3HA4YEeHUIO.

719 BOCIIPOU3BOAUMOCTH
BBIOOPKH.

Cnoit Touek ¢ nonsiMu akra,
OLIEHKH U OIITUOKH.

I'paduk oileHKa/daxT,
THCTOTPaMMa, METPUKH.

Kpuruur

0
0

aBTO
Be3ne

HeT

I10 YMOJIYaHHUIO

711 MUHMMaIbHOM KPHUBU3HBI MIepeolleHKa KaXXOoOW TOYKH HOET C TEIJIOTO CTapTa OT IIOJIHOTO
pelIeHusi, ITO3TOMY OOWH HPOXOM cuuTaeTcs OpICTPo. Ha odyeHb GONbIINX BRIOOPKAX yMEHBIIAWUTE
KOJIMUECTBO IIPOBEPSIEMEIX TOUYEK.
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ITosne BecoB wt u3 1.01 [TekacTepu3anusi paboTaeT 1 37ech Tak Xe, Kak B 1.07. B3pelrnBaeTcs
CBOIKa METPHUK, a caMa OIleHKa leave-one-out He MeHsIeTCsI.

1.09 ITpuMmep CKBakKuH (IeMo0)

UHCTPpYMEHT QOPMUPYET TOUEUHHINA CIIOM CO CIy4YaWHBIMM KOOPOWHATAMU M TpeMs mojsmu. Ilome
roof Hecét abGCONMIOTHYI0O OTMETKY KPOBIM Iyacta, mojie thick momrHocTh, mome X comepzKaHue
YCIJIOBHOT'O KOMIIOHEHTA B IIPOI[eHTaX.

IInamna3oHbl KPOBIIY ¥ MOIITHOCTH 3afaHbI IT0 00pa3Ily IIPOMBIIIIIEeHHOro mnacTta Kpll, u cimoi HyKeH
st oOy4YeHUs U OIS ITPOBEPKU KPUTHUHTA, U30JIMHUN 1 KPOoCcC-Banumanuu 6e3 peaabHbIX TaHHBIX.

I[TapameTpsr:

[TapameTp

YTto 3amaeT

ITo ymomgaHUIio / COBET

O6acTh (3KCTEHT)

KonmyecTBO CKBaKUH
MuHUMyM / MAKCUMYM
3HaueHus X

I'magkocTh (moJIst oXBaTa)

KpoBisi, MOIIHEOCTE: MUH/MaKC

(Hor.)

Hons warrera (Jor.)

[To6GaBUTL KaTeropuaibHOE
MoJjie MUHTHIIA

o6aBuTH moJjie Haopa

[oGaButs nonsa K u T u Hanop

3epno I'CY ([or1.)

CkBaxXuHHI (IEMO)
[ToBepxHOCTH apenda (pacTp)
+ nosie dz

[IpsAMOYTONBHUK TeHepaIuu
(mmo cnoto, XOJnCTY,
KOOpOUHATaMU, PUCOBAaHUEM).
CKOJIBKO TOYEK CO3IaTh.
uarna3oH conepxXaHusa
KOMIIOHEHTA.

Papmyc Koppensiiuu Kak OoJst
oxBaTa: 0O0JIBIlE - KPYITHEE
«IIATHa».

Owuamna3zoubl monew roof u thick.

Ions pucnepcuu Ha
KOPOTKOMACIITAOHBIN IITyM:
OOobIIIe - HUXKe
IIPEeCcKa3yeMOCThb.

[Tone mintype (CUIBBUHUT,
3aMellleHue) OJIs
WHOWKATOPHOTO KPUTHUHTA.
ITone head ¢ pervoHanbHEIM
VKJIOHOM [JI TpafueHTa
IIOTOKA.

Hamop u nor-uopmansHbie K
(M/cyT) u T = K-MOIIHOCTSD /I
yoenbHOTO pacxopa ([dapcu).
Bocnipou3BoguMocCTh
resgepanuu. 0 = ciaydainHo.
BrixogHOU TOYEYHBIN CITON.
BkItounTE BHIBOL - TIOJIYYUTE
pacTp s u none dz mis
BHeIITHeTo apetida.

300

0/50

0.15

Kak y Kpll

0.35

BEIKIJI.

BEIKII.

BBIKIJI.

BBHIKJI. (IIPOIIyILEH)

IIpu 3amycke B KypHaj BBEIBOOUTCS CTApTOBas BapuorpaMMa - CYMMAapHBIA CHII, ONMU3KUN K
OUCIIEPCUY OAaHHBIX, HATTET U Paguyc.

BapuorpamMma 3THX HaHHBIX BOCCTAHOBHMMA, IIO3TOMY Ha HUX yOOOHO IPOUTH BeCh IIUKJI. ITocTpoiite
rpup B «2D Kriging», 3aTeM U30/IMHUY, 3aTeM IIPOBEPhTE ITapaMeTPhl KPOCC-Baluaanmnei.

Heo6si3aTenbHbIE TTOMS JIO6&BJ'IHIOTC5{ TaJIKaMU U HY2KHHI OJI4 OGy‘IeHI/IH CMEXKHBIM MHCTPYMEHTAM.

[o0aBUTH KaTeropuajibHOE IMoJjie MHHTHIIA TaET ojie mintype ¢ GOHOM CUIbBUHHUTA U OYaraMu
3aMellleH’sT, PaCCYUTAaHHOE Ha KaTeropuasbHBIN WHINKATOPHBINM KPUTHUHT .
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[ToGaBUTH IOJIe Hamopa naéT mose head ¢ BeIpakeHHBEIM pEeTHOHAIbHEIM YKIIOHOM. Kpuryiite head,
MofaNTe PacTP B MHCTPYMEHT MIOTOKA, ¥ CTPEJIKU HMOUAYT BHU3 II0 CKJIOHY HaIlopa.

Brion IToBepxHOCTH aApeida CTPOUT OTOEIbHBIM PACTPOM TJIAfIKyI0 CTOPOHHIOK MMOBEPXHOCTS S,
V3BECTHYIO Bciony. BmecTe ¢ Hell nmosiBnseTcs mose dz, TMHEWHO C 9TOM ITIOBEPXHOCTHIO CBSI3aHHOE.
Ha Tako# mape ocBamBaiOT KPUTUHT C BHEITHUM aperidom. Kpuryiite dz ¢ pacTpoMm s Kak gpeiidhom
¥ CpaBHUTE C OOBIYHEIM KpUTruHTOM dz. Be3 3Toro BeiBoma mose dz He qobaBisieTcs.

lanka HodaButh mojasi K 1 T U Hanmop maéT HAIoOpP W [ABa JIOT-HOPMaJbHEIX mojsi. [Tose K ato
K03 punmeHT punmbTpauuu ¢ pa3bpocoM Ha MOPSAAKH, KaK B HAaCTOSAIIUX OTKauykax. [Tone T paBHO
K, yMHOXXeHHOMY Ha MOIIHOCTh. Ha HUX ocBamBaloT yOenbHBIU pacxopn o Hapcu. Kpuryiite Ku T B
«2D Kriging» ¢ nmpeobpa3oBanueM In, goGaBbTe HAaOp U ITOgaiTe PAaCTPH B «YIOENbHBIM pacxom».

ITonsa pe3dynbpTara:

ITone Tun YTo cogepxkuT

well TEKCT Howmep ckBaxxuHHI, popMaTt
SK-0001.

roof 4UCII0 AbcosmoTHas OTMETKa KPOBJIU
mjacra, M.

thick 4HCIIO MOIIHOCTE IIJIacTa, M.

X YUCII0 CopepxaHue abCTPaKTHOTO
KOMIIOHEHTa, %.

head 4UCII0 Hanop (nbe3oMeTpuueckui

ypoBeHb), M. C rajko# Hamopa
unu rankou K u T.

K YUCIIO KosddunuenTt bunsrparmu,
M/CyT (JIOT-HOPMaJbHO).
Tonbko c rankoit Ku T.

T YUCJIO Boponposogumocts T =
K-momuocTs, M2/cyT. TonbKO C
rankoui Ku T.

mintype TEKCT MuHepaabHBIN TUII
(CUNTBBUHUT, YaCTUYHOE
3aMellleHre, KaMeHHasi COJIb).
TonbKO C ralKou MHUHTHUIIA.

dz YUCJIO 3HayeHUe, TNHENHO CBI3aHHOe
C IOBEPXHOCTHIO Apetida.
TONMbKO ITPU BKITIOYEHHOM
BBIBOMI€ TIOBEPXHOCTH aperida.

HaGop mosie#i 3akpeIBaeT BCe MHCTPYMEHTHl miaruHa. MHTepmonupy#te roof u thick oOnraHbIM
KpPUTUHTOM, X - C TpeHAoM, mintype - mHgukatopHbM, head, K u T - rugporeosorudecKuMu
UHCTPYMEHTaMM.

ITonHBIM HmepeudeHb IT0JIel BLIXOOHBIX CJIOEB - B npuiaoxkeHur CKBaxKuUHBI (IemMo) (pasmen «Iloms
OeMO-CJIIOEB» B KOHIIe PYKOBOACTBA).

1.10 IIpumep reopusnueckux npoduieu (aemMo)

UHCTPYMEHT CO3MAET TOYEYHBIN CIOM reodusmueckux mpodusiein s o0ydeHus U MPOBEpPKH 0e3
peanbHBIX HaHHEIX. CTPOSITCS HECKOJIBKO ITapajule/IbHEIX Ipoduiel ¢ nuketaMu. [IpemgycMoTpeHo
IOBa pexuMa.

JnekTpopa3Benka. Boons nmpodunel 3afgaHbl KaxKyllleecs ConpoTuBnenue pk (OM M), moTeHIHa
ectectBeHHOro mons EIl (MB) u Bri3BanHas nonsapusauus BIT (MB/B). B pmanable 3amoxkeHa
HU3KOOMHas aHOMaJIus - OOBOOHEHHAS UJIU 3aMellléHHasA 30Ha. B Hell pK IIpoBanBaeTCs ¢ POHOBEIX
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mecsaiTkoB OM'M mo emumuui, a EIl maéT oTpuIaTebHBIM MUHHMYyM. Takoe IMOBedeHUEe OTBeYaeT
ITPOMBICJIOBOM MpakTHKe. HaWMeHbIIHe CONPOTHBJIEHMWS XapaKTePHHI [JIS OCAMOYHBIX IIOPOM,
TOTTla KaK COJib, THIIC U QHTHUAPUT, HAa00OPOT, BEICOKOOMHEI, a 0OBOTHEHWE U 3aCOIEeHUEe YBOMSAT
COIIPOTUBIIEHNE BHMU3. AHOMAJIMs 3aJaHa KOMIIAKTHEIM IISITHOM, a He II0OJIOCOH, II03TOMY HPOQUIN
He CUHXPOHHEI, ¥ IIPKU UHTEPIIONSINY BUOEH JIOKAaIbHEINM 0Yar, a He CIJIONIHAs JIeHTa.

Ocemanusi (Myjabaa). 3HaUeHUe - ocegaHue (MM) B BUe MyJIbObl COBUKEHUS Hajd OTPabOTaHHOMH
TIJIOIIAIbIO, IT0 HECKOJIBKUM TypaM HabmogeHni. Mynnbaa yroyoiasieTcst OT Typa K TYPy ¥ OTpaHuYeHa
10 MOAYJIIO IBYMS MeTpaMu. 3HaK eqUHEBIM, BHU3 (OTpULATENbHOE) UIU BeJIMYUHA (II0JIOKUTEJILHOE),
mo BeIOOPY. ITo KpasiM CTPOTO HYJHM - B CTOPOHE OT OTPabOTKMU ocemaHus HeT. [Io ogHUM mHUKeTaM
MOZKHO ITOCUHUTATh Pa3HOCTh settle MexXny TypaMu ¥ ITOMY4YUTh CKOPOCTb OCEeaHMUsI.

Pa6ouwnii 1ukn noBTopsier ocHoBHOM. [Tone rho_k (unm settle) nHTEpPIONIUPYETCS HHCTPYMEHTOM
1.02 2D Kriging mn60 MUHUMaIbHONM KPUBU3HOM, MO TPUAY CTPOSITCS U30JIUHUU UHCTPYMEHTOM
1.04, u aHOoManus OKOHTypuBaeTcsd. Ilojle Sp MOXKHO HHTEPIIOJIUPOBAThL TaK K€ U CPaBHUTH
muauMyM EIT c mpoBanoMm pk. ITose rho_true (unu settle_true) - 3anoxkeHHoe 3HaveHue 6e3 1UIyMma,
9TaJIOH AJI IPOBEPKU TOYHOCTU MHTEPIIOISAIUN.

KpnrnHr HJIN MUHHHMAJ/IbHAsi KPDHBH3HA

leodpuszuuveckue nmpodunm - xapakKTepHBIM ciydad s BeIOopa MeToma MHTepPIOoasiuu. IlaHHBIE
IJIOTHHEIE BOOb Ipoduiied M pa3pekeHHbe MeXOy HUMH, a caMa BeludynHa (COMMPOTHBIIEHHE,
nmoteHnyan) GU3nYecKu rinagKkas ¥ HempephIiBHAS.

Kpuruir B TOYHOCTHM OTpa)kaeT HEPaBHOMEPHOCTh CeTH. be3 HaCTPOeHHOH aHW30TPOIUH
BAapUOTPAMMBI OH TSHET CTPYKTYPY BOONL JIMHWH CBHEMKH, W TIOJIE PACIafaeTCs Ha ITOIOCH
BIIOJIb TUKETOB.

MunuManbHasi KpuBu3Ha 1.03 HaBsI3BIBAeT TIaJKOCTh M CIIHMBAET pPa3pPO3HEHHBIe NMPOGUIU B
CBSIZHYIO ITIOBEPXHOCTE. [IJ151 MPOPUIbHON CHEMKHU U IIOTEHIIMAIBHBIX ITOIeH OHA OOBIYHO IMOOXOIUT
Jydiie.

To ke oTHOCUTCA K nojio sp. MunumyM EII nposBisieTcs LEeJIbHLIM TeJIOM, a He CTOJIOIaMu.

fApye Bcero pa3Hulla BUOHA Ha ocemaHusaX. Mysbaa COBUXKEHUS 3TO KOMIIAKTHAs OCECUMMeTPUYHAas
BOpPOHKA. KpWTMHT pacKaThiBaeT €€ B JIEHTY BHOOJIb HOpodwuiel, a MUHMMAIbHAsd KPUBHU3HA
BOCCTaHaBIIMBAET Yallly C YETKUM IIEHTPOM.

ITons ¢ npodunei cTpolTe MUHUMAJILHOM KpPUMBU3HOM. KpUTMHT OpuUMeHsANTe TOorpma, Korma
QHM30TPONUS BApUOTpaMMbl HAaCTpOEHa IIOJ TeOMETPUIO CETH.

O6macThb 3aMaéTCcs KCTEHTOM. PexXuM, guama30HBI, KOJIMYECTBO TYPOB U OTMETKY IIOBEPXHOCTHU
MOZKHO USMEHUTE B pa3feiie OO/ IHUTEIBHO.

[TapameTp Yrto 3amaér ITo ymonyaHuio
O6sacTs (9KCTEHT) ['paHuIlEl TeHepaluu. -
Pexum OeKTpopa3BeKa ulu DreKTpopa3BeqKa
oceflaHus.
KomuuecTBo nmpodunei CKOIBKO ITapaiielbHbIX 4
npoduer.
[ITar nuKeTOB, M Paccrosaue mexny nuketamu. 20
®onoBoe pK, Om-M ([Jor1.) ConpoTuBIEHUE BHE 60
aHOMaJIuHu.
MunuMmanbHoe pK, OM-M ([Jom.) ComnpoTHUBJIeHNE B LIEHTPE 10
IsiTHA.
Avnnutyna EIT, MB (Hor.) I'ny6buna muaumyMa ETI, -100
00BIYHO MeHbIIe 0.
Awvmtutyna BIT, MB/B (Horr.) BricoTta anomanuu BII. 15
[MTym pxk ([dort1.) Ions pasbpoca B 0.06

Jor-mMacuirabe.
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[TapameTp

YTto 3amaéeT

ITo ymon4aHuUIO

MakcuManbHOE OocegaHue, MM

(Oor.)

KomuuecTBo TypoB (Ho11.)
3HakK ocemanuda (Io1m.)
OTtmMmeTka: 6a3a U aMIIIUTyOa, M

(Jor.)

l'eodpusundeckue npodpunu

'myOuHa MybOb B IOCTIETHEM
Type.

CKOJILKO ITMKJIOB IOJIS peXXuMa
OoCellaHUMH.

Buu3s (oTpuiatenbHoOe) UIN
BeIU4YMHA (IOJI0XUTEIBHOE).
[InaBHBIY penbed
TTOBEPXHOCTH.

Cro#t To4YeK C IIOJISIMU.

400

2

BHus

1201 15

[Mosnst 37IEKTPOPA3BEIKM:

¢ profile - Homep npodus;

* picket_m - nukeT B MeTpax OT Hadajyia Tpopuis;
* pk - metka IIK, Hanpumep I[1K5+20;

¢ Z - OTMETKa IIOBEPXHOCTH, M;

* tho _k - px, Om'Mm;

* tho_true - px 6e3 1myma;
* sp - EIl, mB;

* vp - BII, mB/B.

IMonsa ocemanuti - profile, picket_m, pk, tour (Homep Typa), z (oTMeTKa, M), settle (ocemanue, Mm),
settle_true (ocemanue 6e3 myma).

1.11 Bpe3Ka NoapoOHOH MOBEPXHOCTH B PErHOHAIbHYIO

UHCTPYMEHT CIIMBAET OBE TTOBEPXHOCTH OOHOM BEJIMYMHBEI B OOHY, MOOPOOHYI0 HAa y4acTOK H
peTHOHANBPHYI0 Ha BCI0O OKPYTy. 3afjadya MOBTOPSETCSH y TOmorpadoB M THUAPOJIOTOB - AeTallbHAs
cpréMKa B OTKpHTyi0o IIMP, - HO oT pemnbeda He 3aBucut. KycT pa3BeodYHHIX CKBaXXWH B
PETHOHANBHYI0 MOMAENb KPOBIM IJIacTa, [AEeTalbHBIM y4YacTOK OmpoOOBaHHS B OOIIYI0 KapTy
comlepKaHuM - YCTPOUCTBO TO XKe, BeNuYuHa Irobast.

Ha Bxon UOYT OBA pPaCTpa U IIOJIMTOH 30HEI BPE3KH. Ha BrIxOOe oguH PacTp B 3aJaHHBIX OXBaTe U

pas3pelieHu.

[TapameTp

YTto 3amaéeT

[To ymor9aHuIO / COBET

[Tompo6Has MOBEPXHOCTH
PernonanbHast MOBEPXHOCTh
3oHa Bpe3KH (ITOJTUTOHBI)
[MIupuHa mepexona, TUueek
pPeruoHaabHOU TOBEPXHOCTU

CHsTHE CUCTEeMaTU4YeCKOI0
pacxoxpeHus

OxBart pe3ynbTaTa

f4elika pe3ynbTaTa

PacTp yuacTtka. ETo ceTka
CTAaHOBHTCSI paboyei.

Pactp okpyru. [IpuBogurcs K
CeTKe MMOgpPOOHO].

I'me octaércs mogpoOHas
TMTOBEPXHOCTS. [Io/TKHa OBITH
y2Ke e€ MOKPBITUS.

Komnw1io, B KOTOPOM OfHa
ITOBEPXHOCTDH IIEPEXOOUT B
APYyTYyIo.

MepuaHa 110 KOJbIY,
HaKJIOHHAS IJIOCKOCTh UJTU HE
CHMMaTh.

[To permoHanbHOM, 1O
IMOOPOOHOM UK 3adaHHBIH
BPYYHYVIO.

0 - kak y nogpo6Hoit
IMOBEPXHOCTH.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

[Ipepen pa3Mepa pe3ynbTarta, Briiie Hero UHCTPYMEHT 50
MJIH sT9eeK (mor.) OTKa3klBaeTcs paboTaTh.

MuHMMyM S49€€eK IIEPEKPBITUA  HuzKe 3TOro 4yucia nomnpasKa 200
(mom.) CUUTAETCS HEeHAOEXKHOoH, 1 00

5TOM ITHUIIIETCS B XKypHa.

[IBe CTyIIeHH, H OHH PA3HOH MPHUPOILI

CHucreMaTH4YeCKoe pacxoxkaeHHe. Y penbeda 9TO pa3Hble BEepPTUKAJIbHBEIE CHCTeMBI. ITogpobHas
ChEMKA UOET B MECTHOM, OTKPLITEIE HAGOpHI B reounHoi - COP30 ma EGM2008, SRTM Ha EGM96.
PacxoxkpeHne u3MepsieTcsl MeTpaMM M OOMHAKOBO II0 BCEMY y4acCTKy. Y T€O0JIOTUU TO XKe MeCTO
3aHMMAIOT pa3Hble METOOUKHU YBA3KY, Opyras onopa OypeHus, molIpaBKa Ha KEPH MPOTUB KapoTazxKa.

Crnaguthk ero Henb3sd. CriaguTcs Kpak, a BCS peruoHajJbHas YacTb OCTAHeTCsS MOOHSTOH
WKW ONYIIeHHOM, u BomocOop moemeT. ITo3TOMy pacxXoxkiaeHHEe CHHMAaeTCs 3apaHee, II0 KOJBIY
MMEPEKPHITHUS BOKPYT 30HBI BPE3KH, I'Ie 00e TOBEPXHOCTH €CTh.

Bepércsi memmaHa, a He cpefgHee. B KOIbIIO ITOIAAal0T KPBIIIH, KPOHBI, OMUHOYHLIE CKBAXKWHEI,
U yV pajapHbIX HaAOGOpPOB 3TO BHIOPOCH B HEeCSITKH MeTpoB. CpemHee OHM CMECTST, MeOguaHa
ycTouT. HaKlOHHAs MJIOCKOCTh HYXKHA TaM, I'leé Y4aCTOK BBITSIHYT Ha [ECSATKU KUIOMETPOB U
MoIpaBKa yCIIeBaeT U3MEHHUTHCS IO IIolanu. Ilepen MOAroHKOM BEIOPOCH! KOJIbIla OTCEKAIOTCS I10
MTPOLIEHTUIISIM.

Ha mocTtosHHOM PacCXoxXIeHnrn MeldraHa K IIJIOCKOCTHE OaloT OHHHaKOBBIﬁ pe3ybeTaT, U 3TO He
ommbka. II710CKOCTL IO KOJIbLYy C HEeU3MEHHOM HEeBSI3KOU BEIPDO2KOAETCA B KOHCTAHTY. Pazuuiia
MeXOy peXHnMaMU IIOABIISAE€TCA TOJIBKO TadaM, I'l€é PaCXOXIOEeHWue MEeHAEeTCsA I10 IIJIOIIaau. HonpaBKa
MUIIETCA B 2KYPHaJl YMCJIOM, 110 HEMY UM BUOHO, 9YTO ITPOUCXOOHUT.

Tpetuii pexxuM, «He CHUMAaTh», Hy?K€H TOTHa, Korfga 00e ITOBEePXHOCTH 3aBeOMO B OHOM CHUCTEME U
ITpaBKa TOJIbKO BHECET omubKy. Tak 6biBaeT, Koraga moapoOHas u peruoHanbHass MOIEeId HOCYUTaHbI
U3 OOHUX M TeX JKe CKBaXXWH. B XXypHas IIpu 3TOM BCE PAaBHO BEIBOOUTCS MeauaHa 10 KOJIbIY, ¥ €CIIHU
OHa 3aMEeTHO OTIHMYHA OT HYJIS, BLIOOP CTOUT IIePECMOTPETh.

HecoBnanenue ¢opMm Ha crTbIKe. 3mech paboraeT Bec, a He BEIPE3aHHOE OTBEPCTHE C
TocJienyoollel MHTepnossnued. BHyTpu 30HBI BeC MOoApoOHON enuHUIla, 3a OydhepoM HOMIb, B
KOJIbIle IJIaBHEIM Iepexon 1m0 (YHKIUK C HyJIeBOU NPOU3BOOHOMW Ha KOHIaX. Ilepexon BEIXOOUT
TJIagKUM I10 IOCTPOEHUIO, a He 0 (PaKTy CrilaXkuBaHUs, U B I110B He ITolafaeT ¢opMa, TpuayMaHHas
VHTEepHonasuuel. JIMHEeWHBIN TepeXxoy faj Obl IEPEJIOM YKJIOHA POBHO Ha TPaHUIlE KOJIbla, TaM, TOe
€r0 U BBICMATPUBAIOT TUIPOJIOTH.

OxBaT M pa3pelleHue pe3yiabTaTa

OxBaT IO yMOMYaHWIO OEPETCS II0 PEruoOHAIbHON ITIOBEPXHOCTH, IIOTOMY YTO CIIMBKY OEJIa0T
pamu Bced OKpyKalolllelf TePPUTOPUH, a He panu ¢pparMeHTa mof y4acTKoM. MOKHO B3SITh OXBAT
TOPOOHOM UK 3afaTh PAaMKy BPYYHYIO.

fyelika 3agaé€Tcst OTHENbHO, U Ha OONBIIIOM OXBaTe 3TO 00s13aTenbHO. ITogpobHas ChEMKa OBIBAET
CAaHTHUMETPOBOM, a peruoHanbHasi - TPUAIATUMETPOBOM Ha OeCITKH KujaoMeTpoB. CIIMBKA B IIare
MMOOpPOoOHOM maja OBl PAcTp, KOTOPOro He OwnIiBaeT. IIIThOeCsAT KHUIOMETPOB IIPU SUeHKe IIATh
CAaHTHMETPOB 3TO TPUIIJIMOH sueeK. IIpu ssueiike B METP OCTAHETCS [Ba C IIOJIOBHHOM MHIIIHApPMIA,
IIPpHU IIATHU MeTpPaX CTO MUJIJIMOHOB, IIPXU TPUALIATHU - MEHBIIIE TpéX MUJIJIILOHOB.

IMosToMy mepen paboOTOl CUNTAETCS pa3Mep Pe3yabTaTa, ¥ IPU IIPEBHIIIeHUH Tpeaeia HHCTPYMEHT
OTKa3hlBaeTcsi paboTaTh, Ha3bIBas ITOOXOMOAINYI0 sTueiKy. [Ipemern 3amaéTcs B HOMOIHUTEIbHBIX
rmapaMeTpax, I0 YMOTUYaHUIO MATHAECIT MUIJIMOHOB STYeeK.

IToopoOHOCTE BHYTPY 30HEI BPE3KH OTPaHUYEeHa TYeHKOM pe3ybTaTa, a He ChbeéMKOoM. CaHTUMEeTPOBas
ChEMKA B IISITUMETPOBOM TI'PHUEe OACT IISITUMETPOBYIO TOOPOOHOCTh. Ecu HyXKHa BCS OEeTalbHOCTD,
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Cy3bT€ OXBAT OO OerCTHOCTefI Y4acCTKa.

[Ipu yKpynmHEHUU MOApOoOHAasi ITOBEPXHOCTH OCPENHSETCS, a He BRIOMpaAeTcs IO y3jiaM. BriOopka
0epET 3HaUeHUe B Y3JI€ U TepseT BCE, 4TO ObIIIO MEeXKOY HUMH, a Ha IOOPOOHOM ChEMKE 3TO U €CTh
caMa IogpOOHOCTE.

O06e moBEePXHOCTH PEXKYTCS II0 paMKe Pe3yIbTaTa U IIPUBOISATCS K €eT0 CeTKEe BMECTE C IIyCTOTaMu. Y
ILIMP mycToTa moMedeHa CiIyKeOHBEIM 3HaUEeHHEM, 1 eT0 00s13aTEe/IbHO OII03HAaTh, MHAUYE OHO HUIET B
pacyéT KakK HACTOSIIas OTMeTKa. KOnbIlo mepeKphITHSI HaXOMUT MaHHbIEe TaM, TTle UX HeT, IolIpaBkKa
TepseT CMBICJI, a Ha BHU[ PACcTp IIPU 3TOM IIPOCTO BCTaByieH 6e3 mepexona. B KypHam NUIeTcs g0
siYyeeK C JaHHBIMU y KaXXOOoM IOBEepPXHOCTH. [Tomo3puTenbHo GOJIbINast OoIs ¥ IoAPOoOHOM 03HAYaeT,
YTO MyCTOTa B €€ (dalile He ToOMeUeHa, ¥ 9TO HaJo IOMPABUTh [0 CIINBKH.

Y HaKJIOHHOM IIJIOCKOCTH B JKypHall UAYT €€ KpaliHhe 3Ha4YeHHUs II0 II0/I0. IIJI0CKOCTh CUHUTaAeTCs
IO KOJIBITy BOKPYT y49acTKa, a IPUMEHSeTCsS KO BceMy oxBaTy. Ha 60IbIION paMKe OHa MOXKET YUTH
maJjieko 3a Mpefesikl TOTO, YTO BUfEsa, IT03TOMY ecjiu pa3dpoc MoIpaBKu 3aMeTHO GOJbIlle CaMoro
pacxoxpeHusi, 6epuTte MeguaHy.

30Ha Bpe3KH JOJIZKHA OBITH YK€ ChEMKH

KombI10 mepekphuITHs 6ePETCS CHAPYKHU 30HEL. Ecu mogpoOHble JaHHEIe 00PEIBAIOTCS POBHO II0 HEH,
MMEePEeKPBITHUS HET U PacX0XOeHUe CHATh He 10 YeMy. MHCTPyMEHT rOBOPHUT 00 3TOM IPSIMO M MOJT4a
He CIIMBaeT. MonJyanuBas CIIMBKa Aaja Obl CTYIIeHb BO BECh AAaTyM, a y3HaJiu OBl 0 HeH Toraa, Korma
Ha IIIB€ BCTAHEeT II0TOK.

Ortcrona npaBuio. PucyiiTe 30Hy Bpe3KU BHYTPU OKPHITUS TTOAPOOHOM CHEMKH, C OTCTYTIOM XOTS OBl
B IIUPUHY IIepexona.

YTo mucars B 2KyPHAI 1 Ha 4YTO CMOTpeThb

I/IHCprMeHT COOGLT.[aeT YeThIpEe BEJIMYUHEBI - KOJIMYECTBO dA4YEeeK IIePEKPBITHUSA, PACXOXKIEeHHe OO0
IIOIIPaBKHU C MeOuaHOU u pa36pOCOM II0 IIPOLIEHTHUJIAM, OCTATOK ITIOCJI€ IIOIIPABKHU U IIepellag MexXOy
COCEeOHUMM sT4eKaMU, OTHAEJIbHO B IIIBE U I10 OCTaJIbHOMY IIOJIIO.

HOCJ’[GHHHH IIapa 1 eCTh Mepa HpI/IeMKI/I Ecnu cmmmBKa yoalach, nmeperajng B IIIB€ He BEIAEJISAETCA Ha
done obriuHOrO penbeda. Ha mpoBepoyHOit ciieHe co caBuroMm 12.4 M py4yHas CIIMBKA JaBajla Ha
mBe ycTym 14.5 M, MHCTPYMEHT JaeT 2.6 M npu ¢oHe monsg 2.55 M. Korpa 1moB 3ameTHO 6onbliie ¢hoHa,
9TO MHUINETCS B XKypHAJI IPEenynpexRaeHrneM, U OOBIYHO PAaCX0XKOEHNEe CHITO HEBEPHO WU IIEPEXO0N
CIIMIIKOM y3KHU.

ITporasel BHYTPU TOAPOOHOM ITOBEPXHOCTH 3aKPHIBAIOTCS PETMOHATBbHOM, OTOEIFHOTO 3all0JTHEHU S
He TpebyeTcH.

OTcioma BaXXHOE OT/IMYHMEe OT PYYHOro crocoba, KOTOPEIM 9Ty 3agauy pernaioT B QGIS, - BrIpe3aTh
OLIPY B PETrHOHAIIBHOM 110 Oydepy BOKPYTI MAaCKHU, CKJIEUTb M 3allOJTHUTH HMYyCTOTYy HHTEPIIONSIINeH.
3H€Cb ObIpa HEe BbIpe3aeTCdA BOBCE, U IIYCTHIX A4Y€€K He BO3HHKaAET, B KOJIbllEe 068 IIOBEPXHOCTH
OepyTcsi ¢ BecoM. MHTepmonsALMs B ObIpe mpumyMmala Ovl popMy, KOTOPOM B HJaHHBEIX HET, a BeC
OepéT To, YTO YKe eCTh C IBYX CTOPOH, U MEHSIET UX HOJIIO.

U rnaBHoe. CTynmeHbKa Ha IIBE BO3HWKAET HE OT crocofa CKJIEHKH, a OT CUCTEMAaTU4YEeCKOIrO
pacxoxkpneHus Mexny Habopamu. Ecnu ero He CHATH, IIIOB OCTAHETCS BO BECH JATyM, 9YeM OLIPY HU
3anosHsi. Ha mpoBepoYHOM ClieHe 3aKPHITh OBIPY PErHMOHAJIbHOM 6e3 CHSTUS PAaCXOXKOEHUS HaET
yctyn 14.4 M, a CIIIMBKa C IonpaBKoy - 1.62 m npu ¢oHe penbeda 2.18 M.

Ecnu B pe3yJibTaTe BCE 2Ke 0Ka3aJluCh IIYCTEIE SAYENKU, UX KOJINYECTBO ITUIIETCS B 2KypHalJl. Hy'CTO
MOXKeT OBITb TOJILKO TaM, I'oIe HeT HU OOHOU M3 OBYX HOBerHOCTefI, OOGBIYHO pPeruoHaJyIbHad He
IIOKPEIBAET 3aJaHHBIM OXBaT.

59



1.12 MBA: myabTHCETOYHBbIEe B-criyladHBI (TOYKH — pPacTp)

TpeTuii criocob MOTYyYUTH IOBEPXHOCTH U3 TOYEK, ITocjie Kpurutra (1.02) ¥ MUHUMaIbHOM KPUBU3HEI
(1.03). YuraiiTe ero BMeCTe C HUMU, @ HOMEP CTOUT IIOCI€OHUM IIPOCTO MOTOMY, UTO MHCTPYMEHT
MIOSIBUIICS II03KeE.

Meton JIu, Bonmbepra u Illuna 1997 roma. Bepétcsti rpybasi pemiéTka KOHTPOJBHBEIX TOYEK, II0
Hel CTpouTcs Kybudeckuit B-crinavi, mpubnuxkarouil qanHele. [IpubnuxaeT oH rpy06o, IO3TOMY
CUYUTaAETCS OCTATOK - PA3HOCTh MEXKY 3aMepPOM U TeKyIlel TOBEPXHOCTHIO, - pEIIETKa yOABanuBaeTCH,
M OCTATOK HOpHOJMKaeTCs 3aHOBO. TakK HOET yPOBEHb 3a YPOBHEM, M KaXK[OBIM CIIEOYIOIIHH
IIOAXBATHIBAET TO, YTO HE CMOT IIPENBIOYIINY.

[TapameTp

YTto 3amaeT

ITo ymonm4gaHnuio / cCOBET

Touku c 3amepamu / Ilosne
3HaYEeHUusd

Bxom.

OxBart [To yMom4aHUIO 110 TOYKaM. [0 TOYKaM
Pa3mep suelriku I[Mogpo6HOCTL 3amucu B pactp. O
0 - IATHECOT SUeeK IO AJIUHHOU
CTOpPOHE.
HauganbHas pelé€Tka o X, mo Panuyc BnusHuA. Pa3ueie 4un4d
Y 3HAYEHUS II0 OCAM HAl0T
QHU30TPOIIUIO.
KonuyecTtBO ypoBHEHN I'mapkocTte. OguH-OBa JAOT 8
TPEHI, BOCEMb U BOJIBIIIE
CaxalwT ITI0OBEPXHOCTH Ha
3aMepHL.
O6pe3aTh BEITYKJIOH 3a nmpepenaMu obakKa BKJIIOUEHO
000J109KOM TOYEK IIOBEPXHOCTH JepKaTh HENIb34.
HuxHs9 1 BepXHASI TPAaHULIBL ®u3nM4YeCKU BO3MOKHBIN IIyCTO
pe3ynbTaTa Ouanas3oH BeJIW4YuHH. [1ycTo -
He OTpaHUYUBAaTh.
3amnac BOKpyT obomouku (mom.) Pacmmpenue o6pe3KH. 0
OcTaHOBKa I10 HEBsI3Ke (O1I.) [TpekpaiiaeT apobIeHe 0
paHsble cpoka. 0 - He
IIPOBEPSATE.
IIpepen pa3Mepa pacTpa, MJIH  Brlllle HeT0O UHCTPYMEHT 50

s9eek (gom.) OTKa3kbIBaeTcs paboTaTh.

Yem Oepér

CucTteMa ypaBHEeHUU He pemaeTcst Boooe. KoahGuimeHT pemeTKy CYIUTAETCS SBHO, B3BEIIEHHOHN
CyMMOM IIO0 TOYKaM, IIONABIIMM B HOCHUTEJIb CBOero ciiaiiHa. [loatomy paGoTa nmHENHa IO
KOIUYECTBY TOUYEK, a MaMsTh 3aBHUCHUT TOJILKO OT pa3Mepa peméTku. KpuruHr Ha KaxXaou suerke
pellaeT cucTeMy IO COCeOsM, U Ha [eCSATKe MUJIIMOHOB 3aMepPOB 3TO HECOIIOCTaBUMbIE BEIIIH,
MHUJIIHOH ToueK MBA GepéT 3a CeKyHIHI.

VaopaBieHHe pelmeéTKaMu

HauanpHas peméTKa 3amaéT paguyc BIHSHUS, U YeM OHa rpybee, TEM [Oaibllle PACXOOUTCS 3aMep.
Pa3Hoe KONMMYECTBO SiY€EeK II0 OCSAM HaeT aHM3O0TPOIIMIO - HAa Pa3BeNOYHOMN CETH, BHITIHYTOU II0
IIPOCTUPAHHUIO, 9TO TO, YTO HYKHO, U 3a[a€TCSI OHO IIPSIMO, 0e3 Momesny BapuOrPaMMEI.

KonuuecTBO ypoBHEH ympaBaseT TIagKocThio. Kaxapii ypoBeHb BOBOE TTOOPOOHEE U BOBOE OIIMXKe
K maHHbIM. OOMH-OBa [AIOT TJIAJKUN TPEH[, BOCEMb U OOJIbIIIE CA’KAIOT IOBEPXHOCTh HAa 3aMePHI.
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CHsiTHe TpeHIa

Koadduiment pemeéTku cuutaercsa GopMyon, TUHENHON IO 3HAYEHUI0. 3HAYUT OIInbKa pacTeT
BMECTE C BeJIMYHMHOM OTMETKH, a He ¢ eé pa3bpocoM. TaM, Tie HOCUTEIIb OMHOCTOPOHHUH - ¥ Kpast
0061aCcTH UK B IyCTOM MecTe BHyTpU o6j1aKa TO4YeK, - 3 HaMeHaTeIb MaJjl, KO3QhUIIneHT pa3ieTaeTcs
MIPOIOPLIMOHAIBHO CAMOM OTMETKE, ¥ TIOBEPXHOCTH B TAKOM IYCTOTE HEIPSIET K HYITIO.

KonuyecTBOM ypoBHEN 3TO He UCIIPABISETCH, KaXKOLIU CJIeAYIONINKA YPOBEHb HacIeOyeT TOT XKe
medekT. BoT npoBepouHbil mpuMep. Penbed 0KOJI0 IBYXCOT METPOB, BHYTPU IIyCTOM KPYT PaguycoM
250 M. IIpomax B Kkpyre goxomun mo 30 M, a B neHTpe BMecTo 199 Brixoguno 169.

I[ToaToOMy MHCTPYMEHT CHMUMAET TPEHI MJIOCKOCThIO Mepel MOATOHKOM ¥ BO3BpallaeT ero o6paTHO
B K03(dumnueHTH HyneBOro ypoBHsA. IIpomMax B TOM e IIYCTOTE CTAHOBUTCS MEHbBIIEe MeTpa.
Hactpoiiku gns atoro HeT. ['Ie 3Ha4YeHUsI OKOJIO HYJIS, CHATHUE TPeHOa He MeHsSeT HU4Yero, a rmae
Oanexo - youpaet ommbKy, TPOIOPIMOHATEHYI0 CaMOM BETMUYMHE.

OTcioma ke clieqyeT, 4TO oO0pe3Ka BBINMYK/IOH 000/I0OYKOM M IPaHHUILI 3HAYEHHH IYCTOTY
BHYTPH 00/1aKa He yCcTpaHsiI0T. O00JI0YKa OTCEKAaeT TO, YTO CHAPYKU, & TPAHUIILI TPEBPAIIAIOT
SIMY B [IJIOCKY1IO IIOIIAKY Ha YPOBHe rpaHulisl. PopMy BOCCTAHOBUTE HEUEM, B IIYCTOM MeCTe HYKHEL
OaHHbIE.

Yero He maéT

Hu ommbku OlLleHKW, HU MOOeJIM KOBapwalliu, HU BECOB, KOTOPHIE MOXKHO OOOCHOBATh. IJTO
alllIPOKCUMATOP, a He OLEHIIUK, U OH He 3HaeT, HAaCKOJIbKO XOPOII ero OoTBeT. Kpocc-Bamupganus
MmeTorna (1.08) 1 kapTa ommbKHu K HeMY HemlpuMeHuMEL. OTCIOfa U TIaBHOE IIPUMeHEeHNe B pa3BelKe
- CTPOMTBH HM TPEH/O, da OCTATKH YTOYHATHB KPHI'HHI'OM, [OJId 4Yero €CTb KPDUTHMHI' C BHEIIHUM
TPEHOOM.

IToBepXHOCTH TIagKasi IO MMOCTPOEHHUIO, C HEIPEPHIBHOM MMPOU3BOOHOU. [I71s1 penbeda 1 TPEHAOB 3TO
IUTIOC, IS COmepKaHmi MuHYyC. [TMKM CriakmuBaroTCs, a Ha IIOACYETE 3alacoB 3TO POBHO TO, 3@ YTO
TeOCTATUCTUKY U PyTaioT.

TouHoOTO IIoIIagaHMWd B 3aMepPEhI XKIOAaTh HEJIb34d NazKe TaM, I'i€ NaHHEbEI€ ITIOCTOSAHHEI. Ha nocTtossHHOM
3HAaYEeHUHU OTKJIOHEHME IPU OJHOM YPOBHE IOXOOUT OO0 TPETU pa3Maxa, IPU TPEX MMagaeT BOecsaTePO,
P BOCBMHU HCYe3aeT. ITO IIpUpofa MeToma, a He omwubOKa cuéTta. KpaeBble K03GGUIMEHTH
HemoOupaloT BKJIal, ¥ KaXKObIH CIIEeOYIOIINA YPOBeHb ITIOAXBATHBAET OCTATOK.

I'parunubl pe3yiabTaTa

AnmpokcuMaTOp He 3HaeT, UTO cofepKaHue He OBIBaeT OTPUIIATENbLHEIM, a OJIs He ObIBaeT GO0JIbIle
eguHUIB. MeXay 3amMepaMu TafgkKasl IOBEPXHOCTb 3a OHMAalla30H IMPOCKAKWBAET - OCOOEHHO TaM,
T7ie PSIIOM CTOSIT CHUJIPHO pa3Hbie 3HAUEHUS, U 0COOEHHO y Kpas ob6naka Touek. Ha mTorHOpManbHBIX
OaHHEBIX BpOOe ComepzKaHWi OHa JIETKO YXOOHUT Ha IIOJITOPHI THICIYHN HUKE HYIIS.

I'paHuIel cpe3aioT pe3ynbTaT K GU3nYecKu BO3MOKHOMY. Cpe3 BOo3BpalllaeT 3HAYEHNE K T'PAHUIIE,
¥ OH JKe IIPU3HAaK HeOJIaromonyqus.

B XKypHaJs nuUIeTcs, CKOJILKO T9eeK CPe3aH0 CHU3Y U CBEPXY, KaKyIo [OJII0 IJIOIMIagy 9TO COCTABUIIO
¥ HACKOJIbKO HJaJeKO yXOfuja MOBEPXHOCThb. ECIM K TpaHHlle TpUXKaTa AecsATas YacCTh IIOIIamu
u OoJbllle, TaM IIOBEPXHOCTh He OIleHEeHa, a cpe3aHa. 3aMepoB PSIOM HeT, U CIUIaiH BeHmeT cebs
MIpOu3BOJIbHO. [IoMOTaeT 34ech He TPaHulla, a PEeIIETKa orpyoee, MEHbIINM KOJTUYECTBOM YPOBHEH
unu 6ojee y3KMM OXBaTOM.

EcTh BeMUYUHEI, KOTOPHIE He OBIBAIOT OTPUIlATEILHBEIMU M MEHSIOTCS Ha HMOPSAOKHU, - COIePKaHUA U
IPOHULIAeMOCTh. VX TpaBUibHee He Cpe3aTh, & CTPOUTH IIOBEPXHOCTD IO JIOTapu(pMy BEIUUYUHEL U
BO3BpalllaTh €€ Yepe3 9KCHOHEHTY. Torga HOMb HETOCTUXKUM 10 IIOCTPOEHUIO, U IIJIATO Y TPAHUIILL
He BO3HUKaeT.
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Oo0pe3Ka

3a mpepmenaMu o6Jjlaka TOYEK y KpPaeBBHIX KO3(QOUUMEHTOB HET HAHHBIX, W IMOBEPXHOCTH BEHET
ce6s1 TPOU3BOJILHO - HAa Pa3BEOOYHON CETH 3TO BHOHO KaK IPUIIONHSATHEIE YIIIBL pactpa. [lostomy
pe3yJbTaT II0 YMOIYaHUI0 00pe3aeTcs BRITYKIION 000JI0YKON TOYEK, a 3alac BOKPYT Heé 3aJaéTcs
oTmenbHO. CHSATH 00pPe3Ky MOXKHO, HO TOT{la 3a KOHTYPOM CETH TONYyYHUTCS KapTHUHA, KOTOPYIO
HeJIh3sT pacCMaTPUBATh KaK OLIEHKY.

Tomorpadusi: peabed U3 OTKPBITHIX TaHHBIX

I'pynna «2. Tomorpadmusi» oTBedaeT Ha YacCTHIM 3alpoC - MaKCHMaJbHO KadeCTBeHHasd MOMeslb
penbeda 13 OTKPHITHIX JaHHBIX U3 KOPOOKH. [TapamHblil BXO[ B I'PYIIY 3T0 3arpy3uuk LIMP o paMke.
PssmoM ¢ HUM CTOMT BeKTOpPHAas TomoocHoBa u3 OpenStreetMap u Topo2Raster, cTposiiuii penbsed
W3 TOYEK U U30JIMHUN.

IarnpIie UOET MONMHBIM TUOPONIOTHYECKUN HAOOD - 3allOTHEHNE MOHUKEHUHN, CTOK U aKKyMYIISIIHS,
peyHas ceThb, 6aCCeMHEI, YKJIOH C 9KCIO3UILIMEeN U BepIIuHbl. Huyero moycranaBiuBaTh OJIS 3TOTO HE
HyxkHO, HU GRASS, Hu SAGA, HU OPYTUX CTOPOHHUX MOOYJIEH.

Psamom crourt rpynna «2. Tomorpadusi: tMarHoCTHKa U NIpaBKa». B He€ BEIHECEHB UHCTPYMEHTHI
IIPOBEPKU T'OTOBOTO penbeda - pa3mesieHNe TOpU30HTasel Ha HaOOphl, HeBs3Ka mpoTusB LIMP u
Iouck TeppacuHra. OToenbHas Ipylna HyKHa II0TOMY, YTO IOATPyHIl B Processing HeT, a mepXartb
IIPOBEPKY BHYTpU pabouell 11enIoUYKy HeygoOHO, OHa pa3pHIBaeT II0CIIeN0BaTEeIbHOCTh IIOCTPOEHUS.
HymMmepanusa HHCTPYMEHTOB IIPU 3TOM CKBO3Has C Tomorpaduei.

Bce BLIXOZHEIE CTIOU IPYIIILI CKIaAbIBaloTCA B rpyniny Tonorpadus nepesa cio€s, YTOOH He TOHYTh
cpeny paboumx CJIOEB IpoeKTa. MHCTPYMEHTH I'PYIIIEI CTHIKYIOTCS OPYT C OPYyroM. 3arpy3uuk 2.01
OTHaéT roToByI0 MeTpudeckyi IIMP, koTopas 63 BCIKUX MaHUIYIAUuNA UOEeT B usonuauu (1.04)
u B Jm060# pacuyéT rpynmnbl. Bomotoku u3 2.02 u peuHas ceth u3 2.06 mogxoOsaT TajibBETaMH B
Topo2Raster (2.03) KaK eCcTbh, IOTOMY YTO UX BEPIIWHEI UOYT BHU3 II0 TEYEHUIO.

IMonHLIN TIepedYeHb MOJIEH BBIXOOHBLIX CJIIOEB - B mpuioxeHuu IIpoduaH 3jmeKTpopa3BeokKH /
IIpodunu ocemanui (pasmen «IToas memMo-cI0EB» B KOHIIE PYKOBOMICTBA).

2. Tomorpadusn

2.01 3arpy3ka IIMP no pamke

3arpyxaet LIMP mo paMKe M3 OTKPBHITOTO XpaHHJIHINA, 0€3 perucTpanuyd ¥ KIII4Yed, Ha BHIOOD
M3 OBYX HMCTOYHWKOB. [IIWTKM pa3MepoM OOMH Ipamyc coOmparoTcsi B MO3awKy 0e3 IIIBOB U
MIePenpoeIrupynoTCa B METPUYECKYI0 CUCTEMY KOOPOUHAT C KyOHMUYeCKOW MHTepIonsaiuei. Criphie
TpagyCcHBIE TIJIMTKYU B aHAJIM3 He IOIafaloT, mosTomMy ocoberHHocTh GLO-30 ceBepHee 50 HIMPOTEHI
(YKPYIHEHHBIH IIaT 110 JOoNroTe) oOpabaThiBaeTCs aBTOMATUYECKH.

[TapameTp Yrto 3amaér ITo ymomyaHnuto / cCOBeT

HcTouHuK penbeda GLO-30 (Copernicus, DSM: GLO-30
BBICOTEI ITO KPOHAM 1 KPOBIISIM)
unu GEDTM30 (DTM 6e3 neca
U ITOCTPOEK, MAIIUHHOE
obyuenue o ICESat-2/GEDI).

PamKa 3arpys3ku Oxsart B mo6oi CK, -
IIepeCYUTHIBAETCS B IPAmyChl
aBTOMATHUYECKH.

leneBas CK MeTtpuueckas CK Brixopma. IIyCTO

[Tycto = CK mpoekTa, ecnu
MeTpudeckasi, uHade UTM mo
LEeHTPY PaMKH.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

Pasmep syeliku, M

Crnamuth pensed (FPDEMS)

T'uapomoruyeckasi KOPPEeKIus

CriaxxuBaHue: OKHO
HoOpMaJseH, ss4eek (gor.)
CrmaxuBaHUE: IIOPOT
pasnuuus HopMaJlel, rpap
(mor.)

CrnaxkuBaHue: KOJIT4YeCTBO
IIPOXOmoB (HOTI.)

Epsilon yknona npu
3a0OoJIHEeHUH, M ([IOoI.)

[Ipenmen Komu4ueCcTBa IMINTOK
1x1 rpagyc (mom.)
LIMP (metpuyeckass CK)

IMTar BEIXOOHOTO T'pUAa Iocje
ImepenpoerupoBaHusl.
CrnaxxmBaHue C COXpaHeHUEM
OpPOBOK (CM. HUKE). BBIKJI. =
CBHIPOM pacTp UCTOYHUKA.
3anonHeHUe JTOXKHBIX
IMOHUKEHUM, Y4TOOH Bofia
TekJjia BHU3. CHATH IS KapcTa
U MYJIbIl OCeHaHMs.

CrtopoHa 0OKHa ¢punsTpa
HOpMajiel, He4ETHasd.
CTporocTthb coxXpaHeHUs
rpaHel: MeHbIIIe -
arpeccuBHee COXpaHeHUe.
BHemHuX 1m1aroB rnmepecbopku
BBICOT.

MuHMMaNbHEIHR YKIIOH Ha
miaockoctax. 0 = MOgHATH
TOJIBKO SIMBI IO CJIBA.
CTpaxoBKa OT CIIUIIKOM
6omnbiroi pamku st GLO-30.
BrrxopHoi pactp float32, cnou
B rpymie Tomorpadus.

30

BEIKII.

BKII.

11

15

0.001

25

HcTouHHK peabeda - k1oueBoii Bbioop. Copernicus GLO-30 5o 11u¢ppoBas MOIeab IOBEPXHOCTH
(DSM), BBICOTHI CHMMAIOTCSI 10 BEpPXy KPOH U KPOBEINb, a pPa3faéTcs OHa IJIUTKaMHU MO Tpamycy.
GEDTM30 sto uudposassi mogenb penbeda (DTM) or OpenGeoHub mopx nuuensueit CC BY 4.0.
Jlec ¥ IOCTPOMKH CHSTHI MAIlIUHHLIM 00y4deHueM mo maHHbIM ICESat-2 u GEDI. ITox momorom jeca
GEDTM30 3aMeTHO TOYHEE, M 3TO IIOATBEPKIEHO He3aBUCUMOM IIPOBEPKOM. Pa3maéTcsi eqUHBIM
rnob6ansHEIM 00mauyHbIM GeoTIFF. [ necuctoro Ilpukambss DTM 0OGBEIYHO TpeOnOYTUTENIbHEE, OIS
OTKPHITHIX Y4aCTKOB pa3HuIla Maja.

[TapameTpsr:

* PamMmKka 3arpy3KH - oxBaT B 110001 CK, BHyTpu NepeBOOUTCS B IPAAyChl OJIsI BEIOOPA MaHHBIX.

* Henesass CK - merpuueckasa CK pesynbrata. IlycToe 3HauyeHWe BKIIIOYaeT aBTOMATHKY,
O6epétcs CK nmpoekTa, ecimu oHa MeTpudeckas, nHade 3oHa UTM mno 11eHTpy paMku. ['pagycHas
neneBasi CK OTKJIOHSIETCS C BHATHBEIM COOOIIEHUEM.

* PasMep siueHMKH, M - 110 ymoauanuio 30, poguoe paspertinenue GLO-30.

e 'mpgponoruyeckasi KOPPEKIHs1i - BKIIOYEHa [0 YMOJIYaHMUIO, JIOXKHBIE I[IOHUXKEHUS
3amoJIHSI0TCS cpa3y (cm. 2.04), uToOH Bofa Ha MOJAenu TeKya BHU3. [Is 3aAad, TOe BaKHEBI
3aMKHYTEIE KOTJIOBUHEI (KapCT, MyJIbABI OCefaHul), PpIakoK CHUMUTE.

* B TomonuurensHo nexaT Epsilon ykimona npu 3anmonHenuu u Ilpegen KonudecTBa
IUIATOK (3allliTa OT CIIy4allHOM PaMKH Ha IIOJICTPAaHHI).

OTKa3 ceTW WM paMKa LIEJINKOM B OKeaHe 3aBepIIaioTCs IMOHATHBEIM COOOIIEHWEM, a He IIYCTHM
pactpoMm. Hcrounumk panebBIX - Copernicus DEM © ESA, oTkpelTasg JIUIIEH3US [OONYyCKaeT
KCIIOJIb30BaHMe C YKa3aHUeM UCTOYHUKA.

2.02 3arpy3Ka TOIOOCHOBBI II0 paMKe

BekTopHbI 6mu3Hen 3arpy3uuka LIMP. ITo Toi ke pamke 3abupaet u3 OpenStreetMap ciou gist
paboTsI ¢ penbedoM.
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Puc. 17: ITosHas nenovYka rpynmnsl Ha JeMo-pefibede: OTMBIBKA, peYHasi CETh TOIIIUHOM 110 MOPSIAKY
Crpanepa (2.06), rpanuiisl 6acceinos (2.07) u BepiuHH (2.09).
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

Pamka 3arpysku

[Ipepen nioiagyu paMKy, KB.
rpagycoB
TanmayT 3ampoca, C

Oxsart 3anpoca kK OSM

Overpass. [lepxKaTb CKPOMHBIM

- OOJIBINIEE 3AITPOCH CepPBEP
pexer.

CTpaxoBKa OT YpeE3MEPHOT0
3ampoca.

Oxupanue orBeTa Overpass,
IIPU OTKa3e HUOET Iepexol Ha
3epKaso.

0.5

BEIXOOHBIE CJIOH - BOOOTOKHM, BOTOEMEI (IIJIOCKOCTH), BePIINHEI C IToeM ele, oGprIBH (Oapbepsl). Bce
MomagaT B rpynny Tomorpadus.

* BomoTokm - peku, pyuby U KaHaskel. B OSM BOOOTOKY PUCYIOTCSA BHU3 10 TEYEHUIO, [I03TOMY
cyou roguTcs TanbBeraMu B 2.03 6€3 TOATOTOBKMU.
* Bogo€éMbI - 3aMKHYTHle KOHTYPHl 03€p ¥ IPYHOOB, IIJIOCKOCTU IIOCTOSTHHOM BBICOTHI MOJIS
2.03. CocTaBHBIE MYIbTUIIOMUTOHBI (OOMNbINKME 03€pa M3 HECKOIBKUX way) IepBasi BepPCHUs

MIPOITyCKaeT.

* BepimuHBI C OTMETKaMHM - TOUYKM natural=peak ¢ BEICOTOI €ele, ToOTOBBIE OTMETKY BEPIINH 15

2.03 u koHTpPOMIB Ons 2.09.

* OOpBIBEBI U HAaCKINH - TUHUYU pa3phiBa penbeda s 2.03.
* BeperoBasi IMHHUSA - [10 YMOJTYaHUIO BEIKJIIOUEHAa, HY2KHA Ha IIPUMOPCKUX TEPPUTOPUSIX.

Beixog B CK mpoekTa, nuHMM 00pe3arTcs IO paMmke. IlyGnuunble cepBepbl Overpass MMEIOT
JIMMUTHI, TIPU OTKa3e OCHOBHOT'O CepBepa 3aIlpoC YXOAUT Ha 3epKajio, OJIsi OOJIBIINX TEPPUTOPHUM
yMeHbIIIaTe paMKy UM IOOHUMaWTe npefen nnoiagy B JLlOMOTHUTEIbHO. [laHHbIe - © yYaCTHUKHU
OpenStreetMap, nuniensuss ODbL.

2.03 Topo2Raster (penbed U3 BEKTOPOB)

Ctpour pesnbed 13 BEKTOPHBIX TAHHBIX MYJIbTUCETOYHOM HHTEPIOJIAIINEN OT IPy0O0i CETKU K TOHKOH,
nmo motuBaM ANUDEM. MHCTpyMEHT 3aKphIBaeT KJIaCCMYECKYyI0 3agady. EcTb oTim¢ppoBaHHEBIE
TOPU30HTAJIN TOMOIIJIaHa, OTMETKM BEICOT, PEKU U 03€pPa, a Hy?KEeH KOPPEKTHHIN I'PUl.

[TapameTtp

YTo 3amaéT

ITo ymMom4aHuio / COBET

Touku BEICOT

ITosne BBICOTHI TOUEK
H3o0nmuHun

ITone BBICOTHEI U30IUHUM
TanbBeru (BHU3 II0 TEYEHUIO)

OOperIBH (Oapheprl
CTJIaXKUBaHUA)

Bec n3aMmepeHHBIX OTMETOK
(mor.)

Croit 0OTMETOK (HapuMep,
BepmuHE 2.09).

ATpubyT Z y TO4ex.

Crno#i Topu30HTaneu
(oumdposka mmana unu 1.04
o LIMP).

ATpubyT YyPOBHS Y U30TUHUH.
JIuHWY peK, BEPIIUHEL

HanpasJeHH BHU3. CeTh 2.06 u

OSM mopaxomsAT Kak eCTh.
JIMHNUY, BOOJIb KOTOPHIX
repernaj He pa3Ma3blBaeTCs.
B ob1iei ssueiike uaMepeHue
MePEeBENINBAET BEPIINHY

o pPOBaHHOM TOPUIOHTAIIH.
1 = Kak pa#bIte.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

Bepx ¢popm, Huz popm

CTtopoHbI (opM C OTMETKAMMU:
OpPOBKH 1 IIOOOIIBEI, TPEOHM 1
OCHOBaHMS, BEPIIINHA TOUYKOH.
CwM. pa3gen «IIoBepXHOCTH
MeXOy CTPYKTYPHEIMHU
TTUHUASIMEA».

[Tomne cBsi3u pOpPMEL OpuHakKoBOe 3HaueHue y Bcex  link
00BEeKTOB OOHOM (POPMHEI.
[Tome oTMeTKU CTOPOH (hopM Ecnu y nuHu# HeT Z. -
(mor.)
OyHKIMA (GOPMEI IOTIEPEK JluHelHasa - MPOEKTHHIM OTKOC, JIMHEeNHas
(mort.) nJjiaBHad - CKpyIrjeHue y
KPOMOK.
O3épa u ype3 BOIbI [I;10CKOCTH BOIOEMOB. -
ITome oTMeTKHU ype3a OtmMmeTKa ype3a. [lycto = Z IIyCTO
y3710B (HAKJIOH) WU MUHUMYM
Oepera.
OxBat Pamka BrIxOma. IlycTo = 1o IyCTO
BXOIHEIM CJIOSIM.
Pa3mep sueliku, M [ITar BEIXOQHOTO rpUaa. 30
3aronIHUTL TOHUXKEHUS B T'upponorudeckas KOppeKnus  BKIIL
urTore pe3ynbTarTa.
HUTepauuii criaXKuBaHUS Ha [TpoxomoB BHYTPEHHET O 60
ypOBeHb (HOT1I.) CTJIaKUBAHUSA IIOJIS.
MuHuUManbHOE MageHue l'apaHTHUPOBaAHHEIN YKIIOH 0.01
TajbBera, M/g4elky (Oom.) BIOJIb PEK.
Epsilon yknona npu MuHUMAaNbHBIY YKJIOH Ha 0.001

3aloJIHeHuu, M ([OoII.)
Penved

MIJIOCKOCTSX IIPU 3alOJITHEHUH.
BrixomHou pactp float32.

Hy>KHBI TOYKY UM U30IUHUHU (XOTS OBl OMMH UCTOYHUK BHICOT). [IpUOPUTET OTMETKYU ype3a TaKou -
Z y3710B (HAKJIOH PeKH) BHIIIE II0JI1 OTMETKU (IIJIOCKOCTH), II0Jie BhIllle MUHUMYyMa Oepera.

Kaxxmerii THII BXoga paboTaeT CBOMM OTPaHUYEHHEM:

To4YKH BBICOT 11 H30/IMHUH - JKECTKHUE Y3JIHl, IOBEPXHOCTD YePe3 HUX IIPOXOOUT TOUHO. HyKeH
XOTsi ObI OOMH U3 9TUX CI0EB, V KAXKIOT0 BEIOMPAETCS YUCIIOBOE MOJIe BHICOTHI.

TanbBeru - NpUHYOUTEIPHOE MOHOTOHHOE MajfleHWe BHU3 II0 TeUYeHUIO. BepIIuHBE TUHUU
OONXKHBI MATU BHU3 MO TeueHMio, BomoToku OSM (2.02) u peyHas ceTdb (2.06) moaxomsaT Kak
ecTh. MUHHUMAJIbHOE TIafleHue Ha T4elKy 3ajaéTcs B [OMOJITHUTEIHLHO.

OOpPBIBEI - Gaphepl criiaxKuBaHus. [I0BePXHOCTH II0 CTOPOHAM O0OpLIBa HE3aBUCHUMEI, IIepenas
He pa3Ma3biBaeTcs. CaMa JIMHUSA HIMPUHON B SUEUKY NIOJIydaeT IPOMEKYTOUHYIO BEICOTY.
VYpe3 Boasbl - TPU IPHUOPUTETA BEICOTHI HAa KAaXKOEIM 00BEKT, CJION MOXKET CMENTUBATh TUITHL. Eciu
y IIONIUTOHA TPEXMEPHBIE BEPIINHE (3amaH Z B y3/1ax), ype3 UHTEPIIOIMPYETCS 10 UX BEICOTAM
U HaKJIOHSETCS BOOJIb Pyclla - TaK 3aflaéTCs IIaJieHNe YPOBHS PeKU OT UCTOKa K yCThIo. Ecnu Z
HeT, HO 3aIl0JIHEeHO II0JIe OTMETKH, O0LEeKT JepKUTCS TOPU30HTAILHOM IJIOCKOCTRI0. Eciu HeT
HU TOTO, HU JIPYTOTr0, YPOBEHDb OEPETCA aBTOMATUUYECKU 10 MUHUMYMY IpUJIeralnero 6epera.
PazHoTumnnubie 060HEKTH B OQHOM CJI0€ pa30upaloTCcs KaXKAbIN CBOEM BETKOM, 03€PO IIJI0CKOCTHIO,
peKa HaKJIOHOM.

BHYTpH Ha KaxKI0M YPOBHEe CETKH paboTaeT AByXTaKTHBIHM IUKII. CHauana MeMOpaHHOe CTilakKuBaHUe
CTaBUT KapKac U OePzKUT OrPAaHUYEHUS, 3aTEM ITOJIMPOBKA MUHUMAaIbHONM KPUBU3HOM 110 CTEHCHUITY
Bpurrca ybupaer mMeMOpaHHOE CMeIeHWe MEeXKOYy KPUBBIMU M30IUHUSIMU. Ha KpyroBoM TecTte
(memo-penbed, ropusoHTanu yepe3 4 M, BOCCTAaHOBJIEHUE, CPaBHEHUE C OPUTHHAJIOM) IMOJIUPOBKA
CHUZKaeT OMMOKY IPpUMePHO Ha TpeTb. OCTAaTOUYHBIM MaKCUMyM OIIMOKY KUBET Ha BePIINHAX BHIIIE
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mociegHen TOPHU3O0OHTA/IX, IIO3TOMY OTMETKH BEPIIMH BO BXOOHBIX OAHHBIX 3aME€THO YyJIYy4YIIAlOT
MaKyLIKKW - UMEHHO TaK TOHOl"pa(be U IIOAOIMMCBIBAIOT KAapPTHhI.

Vo

Puc. 18: CneBa BXOHOHBIE OTPaHMYEHUS: YIIOTHEHHBIE W30JUHUU (LIIBET IO BBICOTE) U TJIABHHIN
TanbBer. ClipaBa BOCCTAHOBIEHHBIN penbed.

OxBaT 10 yMOJI4aHUIO OepEeTCs IO CJIOAM C OTCTYIOM [Be suelku. Bce ciou mpusBomsaTca K CK
IIePBOT0 3aJAHHOT0 CJI0SI, OHA JOJI)KHA OBITh METPHUUECKOM. OUHAbHOE 3aN0/IHEeHHEe MMOHUKEeHHH
BKJIIOUEHO I10 YMOJIYaHUIO, €T0 JIOTUKAa onucaHa B 2.04.

TpéxMepHbIe TaJIbBEr

TamnbBer 63 0TMETOK paboTaeT yciIoBueM. Boob HETO mogaepKuBaeTCs NageHue BHU3 10 TeYEHHUIO,
a KaKas TaM BBICOTQ, pelllaeT UHTEPIIOIATOP 10 OKPYZKaIOIIUM HaHHBIM. EC/TN y TUHUU €CTh OTMETKU
BEPIIHUH, OHU CTAHOBSATCS KECTKUMH y3JaMU, U IIPOMEP MO PYCiy HadyWHAeT 3afgaBaTh OHO, a He
MMOJCKa3bIBaTh HallpaBIeHUE.

OTMeTKH OpH 3TOM OOWH pPa3 HPHUBOOATCS K MHaJaloIIMM BHHU3 II0 TedYeHH0. [IpuunHa He B
aKKypaTHOCTH, a B YCTPOMCTBe pacdéra. M3aMepeHHs MmO PYCJy IIyMST, U OTHEIbHBEIE BEPIINHEI
YXOMST BBEPX II0 TEYEHHUIO.

Takoi y3€eJI CIIOpUJI OBIC IIPDUHY2KOEHUEeM ITaleHUd Ha KaXIou urepanuun. Penakcamusa IIPUINIINIINBAET
quﬁKy K OTMETKe, IIPDUHYXKIOEeHNWEe IIPOOAaBIINBaAeT eé HUXKe, U TaK II0 Kpyry. ITocne IIpuBeOgeHud
IIPUHY2KIOEHNEe CTAHOBUTCA HYCTOﬁ onepauneﬁ U CIIOPUTH HE C YeM.

[lpaBKa HUAET TOJMBKO BHU3, OTMETKY BHIIIIEe HN3MEPEHHOM HWHCTPYMEHT He BHIOyMEBIBaeT. Eé
HamOOJIbIIasl BEJIMUMHA [IeYaTaeTCs B XKyPHAJI, U 110 HeW BUIHO, HACKOJIPKO IIYMHBIM OBIJI ITPOMED.

OTOenbHO CYMTAIOTCS STYEMKH, Te OTMETKa TajJbBera PacXOOUTCS C OPYTUM y37I0M OOJbIe 4eM
Ha ISITh CAaHTUMETPoB. OGBIYHO 3TO IepecedyeHHe Pycjla C TOPHU30HTAIbI0, U TaM MPUHUMAETCS
OTMeTKa TayibBera. KoimyecTBO TaKUX MECT BBIBOOUTCS MIPEAYIPERKACHUEM, MOJT4a PellaTh TaKOH
crop Henb3s. JIuHUA 6€3 OTMETOK BeHeT ce0si KaK mpexXfe, Pa3HOTUIIHBIN CIION pa3dupaeTcs II0
o0BeKTaM.

IToBepXHOCTH MEXKAY CTPYKTYPHBIMH JTHHUSIMHA

Bxom O0pBIBBI 3a1aéT Oaphep, mepernaj BOOIb TUNHUK He pa3Ma3biBaeTCsI, HO caM Iepernan TUHUS
He 3aHJaéT, IIOTOMY 4YTO OTMETOK y Heé HeT. [lapa BxomoB Bepx ¢dopm u Hus dopm perraer
o06paTHyI 3amaudy - IIOCTABUTH POBHO Ty IIOBEPXHOCTh, KOTOpas 3ajlaHa [OBYMs CTOPOHAMH C
M3BECTHBIMHA OTMETKaMH.
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3ayeM 3TO HYKHO, CKa3aHO B OTPACJIEBEIX TPeOOBAHUAX K IIU(MPOBLIM IIaHaM. Penbed, CO3maHHBIN
aBTOMAaTHYeCKM, HeOOXOOMMO HCIPABUThH BPYYHYIO, COTJIaCOBAB C BBICOTAMH IIOOIIOPHBIX CTEHOK,
OTKOCOB U Hachineil. UHCTPYyMEHT 3aMeHseT 9Ty IPEANNCAaHHYIO PYYHYIO IIPaBKy IpaBujioM. Bropoit
ampecart 3TO IJIOMagHbIe Kapbephl, BBIEMKH, HACBINIU ¥ OTBAJIBL.

T'opu3oHTaMM BHYTPYU HUX [0 HOPMATUBY HE OTIUCHIBAIOTCS BOBCe. CTPOUTH TaM pesibed GosbIlne He
13 94ero, KpoMe OPOBOK U IOAOIIIB.

CTOopoHA - 3TO MHOZKECTBO. B Bepx unIu HU3 BXOOUT I1000€ KOIMYECTBO JIMHUM U TOUEK C OOMHUM
3HaYeHMUEeM II0JIsS CBSI3U, M PACCTOSHHE CUMUTAETCS OO0 OObeOIuHEeHUS MHOXKeCTBa. M3 ogHOTro 3TOT0
ITpaBujIa BEIXOOST Bce ciaydau. OTKOC 3To OpOBKa U ITOMAOIIIBA, sSiMa 9T0 3aMKHYyTast 0pPOBKa M TOYKa Ha
IOHe, KaHaBa 9TO ABe OPOBKM U TUHUSA OHA, KOJIbIleBas maMOa 9TO IBe 3aMKHYThIE TUHUH, 6eperoBoi
YCTyII 3T0 OPOBKA M 4acTh ype3a. CMeIIuBaTh JIMHUYU U TOYKH B OOQHON CTOPOHE MOIXKHO.

OTMeTKH 0epyTCs 110 IPUOPUTETAM - BEPIIUHEI C Z, 3aTEM II0JIe OTMETKH, 3aTEM 00BEKT OCTAETCS
O6aprepoM u B popmy He cobupaeTcs. [Topora 3HaUMMOCTU B UHCTPYMEHTE HET. 3alaHbl [IBE CTOPOHEI
- CTPOUTCS IIOBEPXHOCTH, 3ajaHa ofHa - paboTaeT 6GapbepoM. PelteHre NpuHUMaET YeJIoBEK, KOTria
PUCYET BTOPYIO TUHUIO.

Kak cumrTaercsi. COOTBETCTBHE TOYEK MEXKAY CTOPOHAMU He HIIeTCd. [I1a KaXXOou S4Yeuku
CUHUTAIOTCSA TOYHBIE PACCTOAHUA OO O6OI/IX MHOZXKeCTB BMeCTe C OTMeTKOﬁ 6HH}KaﬁmeFO NCTOYHHKA,
BEC paBeH OTHOIIEHHWIO PACCTOSHUM, OTMETKa JIMHeWHa II0 Becy. [lepexnécT reoMeTpuu IIpu
9TOM HEBO3MOXKEH II0 ITOCTPOoeHuio. Tesmo GopMbI YXOOUT B MYJIBTUCETKY KECTKUMHU y3JaMU, a
ero rpaHulia HOOMIOJIHUTEJIbHO paboTaeT OapbepoM, YTOOBl BHEIIHWE [aHHBIE He IEepPeTATUBaIn
IMOBEPXHOCTH Yyepe3 ycTyn. CxeMa pellakKcallii He TPOraeTCs.

ITena meToma. bmmkaiias Touka 1 COOTBETCTBEHHAS TOYKA 3TO HEe OOHO U TO xke. [Toka oTMeTKu
IMOCTOSTHHEI, pa3HuIlbl HeT. Korma oTMeTKa OpOBKY MEHSIETCS BOOJIb U30THYTOM ()OPMBI, IOBEPXHOCTH
clerka yBOOUT OT MMHEeNYaToM, a Ha BOTHYTHIX yIjlaX BO3HMKAET MeauanbHas OCh, Toe OnuxKanimi
WCTOYHUK IT€PEKJII0YaeTCsI CKaYKOM M IIOBEPXHOCTH IoiydaeT 3aioM. O6Ga 4uciia MepsIoTcs Ha
CUHTETHKe, Ha pPeaylbHOM ChEMKe UX MEPHUTH He IIPOTUB Yero, aHaJIMTUYEeCKOTr0 3TaJ0oHa TaM HerT.

Yro meyarTraercsi B KypHas. [lo Kaxpod (opme HMOyT KOJNIMYECTBO sSYE€EeK Teja, MeOuaHHas
IIUPUHA B A4YeiKaX, pacxoXkIeHUe OTMETOK B MeCTaX CXOXKIEHUS CTOPOH U KOIUYECTBO OOHEKTOB,
MIPOMYIIeHHBIX M3-3a OTCYTCTBUSA OTMeTOK. OTHenbHO BEIBOOUTCSA IIpedyInpexkaeHue o ¢opmax
y2Ke OBYX S4YeeK - B pacTpe Takou (HOpPMBI HET HUM IIPU KAaKOM MacmTabe, HAAO MEJTbYUTh TYEHUKY.
OOuHOKYE CTOPOHEL M 0OBEKTEH 6€3 CBSI3U B XKypPHAJ YXOOAT C IPUYUHON.

I'panua 00/1aCTH MOCTPOEHUST

ITonuroH orpaHMYMBaeT IOBEPXHOCTh Tak e, Kak outer boundary B cuctemMax IpOEKTUPOBaAHUSI. 3a
TpaHUIlE!d pacTp He BeIHA€TcA, TaM nodata.

Baxna He cama oOpe3Ka, a MOMEHT, KOTJa OHa NpUMeHseTcsA. Macka HaKJIafbIBaeTCs IIOCJIe
WHTEPIONSIUN, a He OTCeYeHUeM BXOOHBIX MAHHHEIX. TOYKW, TOPUI3OHTAIM U TajJbBeru 3a
npefesaMyd T'PaHUILI IPONONIKAIOT (GOPMUPOBATH IIOBEPXHOCTH y CaMOUM TpPAHUIL, [IO9TOMY
Kpasi He 3aBopauuBaioTcs. Eciau OBl MEI BMECTO 3TOT0 o0Ope3any BXOH, V I'DAaHULEI BO3HUK O
HMCKYCCTBEHHBIN IIeperud, MHTEPIIOJIATOPY CTao OBl He Ha YTO OMEPEThCS C BHEIIHEN CTOPOHHI.

Cmoii rpaHUITH IOJaBaiTe B MI000# cCcTeMe KOOPOWHAT, TeOMEeTPUs IIePEeBOOUTCS caMa. B KypHan
rmevyaTaeTcs, CKOJIbKO sS4eeK 0Kal3alJioCh BHYTPW M KaKas 3TO MO Iollamu. Eciu BHYTPU He
0KazaJioCh HU OOHOM, pacyéT NIpephIBaeTCs C YKa3daHUEeM IIPOBEPUTL CUCTEMY KOOPOMHAT, dallle
BCETO [IE€JI0 UMMEHHO B HEH.

2.04 TTogroroBKa peiabeda

TotoBut IIMP K aHanmu3y OBYMS HE3aBUCHUMBIMH MOOU(PUKAIIMSIMHU, KaXaas BKIIOYAETCS CBOUM
(bmaxxkkoM, a mopsAOOK (UKCHUPOBAH - CHavasla CriaXkuBaHUeE, IIOTOM 3alOJTHEHHE.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

Bxomxas LIMP

Pactp penbeda ais
IIOATOTOBKH.

Crnamuth pensed (FPDEMS) CrnaxkmBaHMHE C COXPaHEHHWEM  BHIKII.
OpPOBOK (CM. HUIKE).
3anoMHUTEL TOHUXKEHUS 3anonHeHUe JTOKHEIX IM BKJI.
(TTnaumona-IIapoy).
Epsilon yknona, M (0 = TombKO MUHUMaNLHLINA YKIIOH Ha 0.001
SIMBI) IUIOCKOCTAX. 0 = MOOHATH IMEI
oo cnuBa, 6oJbllle HyJIS =
CKBO3HOM YKJIOH 1jig D8.
CrimaxuBaHUe: OKHO CropoHa okHa punbTpa 11
HoOpMaseH, siueek (gor.) HOpMajiel, He4ETHad.
CrnaxuBaHHe: IOPOT CTporocTts COXpaHeHUS 15
pa3nuuusg HopMaseu, rpan rpaHel: MeHbIIIEe -
(mom.) arpeccuUBHee.
CriaxuBaHUE: KOJIMYECTBO BHenmrHux 11aroB nepecbopku 2

IIPOXOHoB (HO1I.)
ITogroroBnenHas [IMP

BBICOT.
Brixogaou pacTtp float32.

Criaagurs pensed (FPDEMS) y6upaeTr M30LITOYHYIO IIEPOXOBATOCTh CHYTHUKOBHEIX MOMEJIEH.
CnyrtaukoBble [IMP 3amymiens], ¥ oObIYHEIE (GUIBTPHL - CpegHee, MenuaHa, raycC - pexyT HIyM
BMecTe ¢ OpoBKaMHU, CTeHKaMM Teppac u Oeperamu, neperudnl 3aBanuBaioTcsai. FPDEMS (Lindsay,
Francioni, Cockburn, 2019) pa6otaeT nHaue. OH omepupyeT He BHICOTAMH HANPSIMYIO, a IIOJIeM
HOpMaJjiel moBepxHoCTH. CHayajla CUMTAETCS HOpMallb KaxXKOou A4YelKHu. 3aTeM IIojie HopMaleu
CTa’kKWBaeTCsA, U 4eM OnuKe HOpMaJib cocefa K IeHTPAJIbHOM, TeM OOJIbIIle ero BEC B CPEIHEM.
Ha 6poBke HOpManu cocefel pe3KO PacxXonsiTCs, Bec IajaeT, rpaHb coxpaHsieTcd. [locye sToro
BBICOTHl ITOATSTUBAIOTCS IIOM Crila’keHHOe II0Jie HopMmaleli. B uTore MJIOCKOe BHITTIAXXUBAETCSI,
CTPYKTYpPHBIE NTHHUKM CTOAT. Ilopor pa3auuyuss HopMayied (B [[OIMOJIHHTEIIbHO) YIIPaBIIseT
CTPOTOCTBHIO. MeHbIlle 3HAaYEeHUE - arpecCUBHee COXpaHeHWe rpaHeil, OOJblle - CUbHee o0IIee
criuaxuBaHue. MeToq M3Ha4YalIbHO IPEenIoXKeH Onsa nupapHbix [IMP, HO oquHaAKOBO IOJie3€eH O
CIIyTHUKOBHIX.

3anoJIHUTH MOHHUZKEHUsI MeTonoM [InaHioHa-IapOy mogHUMAET JI0KHEBIE SIMBI, YTOOHI ITOTOK He
ocTaHaBMBaJcs. [TOHUKEHUS B PaAcTPOBBEIX MOMAEJIAX Hallle BCero apTedakKThl MHTEPIIONSAIUNA U
IIyMa, TUAPOJIOTHYEeCKUM aHanu3 0e3 3aIoTHeHusT 00pEIBaeTCs B mepBoi ke saMe. Epsilon ykiona
yIpaBaseT pexuMoM. [Ipu HyjeBOM 3HAYEHWM ITOJHUMAIOTCS TOJILKO HACTOSIHWE SIMBI POBHO
IO YPOBHSI CIMBA, MJIOCKHUE YYAaCTKU OCTAIOTCS MJIOCKUMU. [IpHW IONMOXKUTEThHOM 3HAa4YeHUU (I10
ymondaruoo 0.001 M) Yepes3 MJIOCKOCTH OONOJTHUTEIBHO CTPOUTCS CKBO3HOU VKIIOH, 1 D8 Ha HuX
CTAHOBUTCS OIpefenéH. [IIsi cTOKa U aKKyMYISIIUY HYXKeH II0JIOKUTENbHEIN epsilon. dueliku Ha
TpaHUIle TpUAa U pAAoM c nodata cumTalOTCSI CTOKaMU. B OTYET ImeyaTaeTcsa KOJIMYECTBO MOOHSATHIX
siYeeK U MaKCUMaJIbHBIH MOABEM - YIOOHBIN MHOANKATOP KadecTBa ucxomuou [IMP.

Ta XKe rajoyka crjiaXXuBaHus ecTb B 3arpy3ke IIMP (2.01) pgna O6wICTPOro myTHM IPAMO NPU
ckauuBaHuu. OTOenbHEIM MHCTPYMeHT 2.04 HyXeH, Korga penbed npumen He us3 2.01, a u3 cBoux
OaHHEBIX.

2.05 CtoK m akkymyiasanusa (D8)

CuunTaeT HallpaBIeHUS CTOKa II0 BockMu cocensaM (D8, Jenson-Domingue) u aKKyMYyJISIIHIO, TO €CTh
CKOJIBKO SYeeK CTeKaeT B KaXK[ylo, BKJouas eé camy. HampaBneHus KOOUPYIOTCS Kak B ArcGIS -
E=1, SE=2, S=4, SW=8, W=16, NW=32, N=64, NE=128, ctok=0, nodata=255.

[Tapametp Yrto 3amaérT

Bxomnas IIMP

ITo ymomgaHuUIio / COBET

PacTp penbeda. -
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

3amoJTHUTD TTOHUXKEHUS TTepen
pacuétom

Epsilon yknona npu
3aMnoJIHEeHUH, M ([I01I.)
HampaBnenus cToka (KOOl
ESRI)

l'upgposornyeckass KOppeKIus
oo D8, nHadue MOTOK BCTAHET B
siMax.

MuHUMAaIbHBIN YKJIOH Ha
MIJIOCKOCTSIX.

Brixop: 6afiTOBREIM pacTp
HanpasneHuii. E=1, SE=2,

BKII.

0.001

S=4, SW=8, W=16, NW=32,
N=64, NE=128, ctox=0.

Brixon: float32, konuuecTBo -
sTYeeK BHIIIIE 10 TeYEeHHIO.

ARRyMynIanus, sueek

CeMaHTHKa I'paHUI] BEIOpaHa OCO3HAHHO. fuelika Ha paMKe TpHOa YXOOUT HApPyXKy TOJBKO KOTHA y
Heé HeT O0Iee HU3KOTO cocella BHYTPH, MHAYe PBAJIMChL OBl TOTOKH, UOYIIKE BOJEL Kpasi. Beperosas
siyelika, Hao60poOT, MEET B cocemHud nodata (Mope, BeIpe3) maxke mpu Hamuuuum 06ojlee HU3KOTO
cocena Ha CylIIe.

®axkoK 3amOTHUTHh MOHHUZKEHHUS Iepe PacueéToM BKIIYEH M0 YMOJIYaHUIO, Ha Chipou LIMP
IIOTOK OCTAHABJIMBAETCS B SMaX U aKKyMyJsSusi oOphiBaeTcsi. PacuéT BEKTOPW30BaH MOJTHOCTHIO,
rpupg 2000x2000 cuntaeTcs 3a CEKyHIHI.

2.06 PeuHas ceThb

H3Bnekaet peuynylo ceThb n3 LIMP. fdueliku ¢ aKKyMyJIaIUed He HU2XKE [IOPOTra CBA3BIBAIOTCA B 3BEHbS
OT UCTOKOB Y Y3JIOB CIIMSAHUA BHHU3 I10 TEYEHHUIO.

[TapameTp Yto 3amaéT ITo ymonyaHuo / COBET
Bxopguas LIMP PacTp penveda. -
[Topor aKkKyMyISIiuu, T9eeK MuHMMyM g4eek BomocOopa 1000
O7s Hadana pycna. ['yme cets -
MmenbIre mopor. 1000 opu 30 m
npumepHo 0.9 KB. KM.
3amonMHUTL NOHMXKEeHUS nepen  [uapomoruyeckas KOPPEKIUS  BKIL.
pacuérom IO TPaCCUPOBKHU.
Epsilon yknona npu MuHMMaIbHEINA YKJIOH Ha 0.001

3aloJIHeHuu, M (JoII.)
Peunas cetb

MIJTOCKOCTSIX.

BrIxon: muHUU C mmonsamu order -
(Ctpanep), acc_out, length m.
BepIuuHb HallpaBIeHbl BHU3

10 TEeYEHWUIO.

ITopor akkKyMyJIsiIMHM 3aJa€Tcia B sAdYelKax U O3HaudaeT IJomanbk BomocOopa, C KOTOPOH
Ha4YMHAETCS peKa, TO eCTh IJIolaAb BogocOopa MCTOKA, OeNEHHYI0 Ha IUIolladb sdedku. s
LIMP 30 m mopor 1000 maéT Hayaso pek c BogocOopa okoio 0.9 KB. KM. MeHbIIUY IOPOT JaéT T'yIe
CeTh.

INons BeIxOHma - order (mopsamok CTpanepa, Y UCTOKOB 1, IIpU CIHUSHUM IOBYX PaBHBIX ITOPSOOK
pacTérT), acc_out (akKKyMysdlus B 3aMbIKaHUU 3BeHa) u length_m (nnvna). Bepiiuesl mTuHEUl UAyT
BHU3 II0 TeueHNI0. I[ToaToMy cioit 6€3 MOATOTOBKY IOAXOOUT TanbBeraMu B 2.03 1 cpaBHUBaAETCs C
BogoTokKaMu OSM u3 2.02.

HanoxkeHure U3BJIEUEHHON CETH Ha peanbHYIO 3TO ObICTPAas IPOBepKa KauecTtBa LIMP.
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Puc. 19: ITpoduns uepes MOHUKEHHE: HCXOOHAs II0BEPXHOCTh U Pe3y/IbTAaT 3all0IHeHus. 3aKpalleHa

IIOOHATAasA 94acCThb.

2.07 BacceMHbBI B Boaopa3aeJibl

[MenuT TepPUTOPUIO Ha OACCEHHEI CTOKA, I'PAHUIILI ITIOJTUTOHOB - BOTOPA3IEJIkl.

[TapameTp

YTto 3amaeT

ITo ymom4gaHuio / COBET

Bxomxas IIMP
Touku 3aMBIKaHUSA

[Topor aKKyMYISIINH YCThS,
siueek

3amnoJHUTE IOHUXKEHUST mepen
pacuétom

Pamuyc IPUTSKKYA TOYEK, M
(mor.)

Epsilon yknona npu
3amnoJIHeHUU, M ([o1I.)
BacceliHb! (IIOJIUTOHEBI)

BacceliHbl (pacTp METOK)

Pactp penneda.
Touku-cTBOPHI OACCENHOB.
[TycTo = GacceUHEl OT YCTHEB
IO TIOPOTY.

ITopor gnsa ycTeeB, KOrga
TOYKY He 3aJaHbl.
l'upgposioruyeckast KOppeKuus
IO pacuéTa.

TouyKa 3aMBIKAHUS
NPUTSATUBAETCS K MAaKCUMYyMy
aKKyMYJISIIUHU B 3TOM pajuyce.
MuHUMAaTbHBIN YKIIOH Ha
TJIOCKOCTSX.

BBIXOm: TOMUTOHBI C TIOISIMHU
basin, area m2.

BrIxoz: pacTp IeI04nCiIeHHEIX
MeTOK 6acCemHOB.

MyCTO

1000

BKII.

150

0.001

IBa pexuma. C TOYKaMH 3aMbIKAHHMsI KaXKIas TOYKA IPUTATHBAETCS K sS4YeiKe ¢ HauGOJIbIIeH
AKKyMYJISIIHeHd B pafuyce IPUTSIXKKH U coOMpaeT BeCh BOJOCOOP BHIIIE Ce0sI.

Be3 npuTsaXkKM TOYKa, TOCTaBJIEHHAs Ha Ijla3 PSIIOM C PeKOM, cobpasia Obl KPOIIEYHBINM CKJIIOHOBHIM
Oaccetin. be3 Touek 6acCcelHEI CTPOSITCS aBTOMATUYECKY OT YCThEB, TO €CTh OT AYE€€K, OTKya MOTOK
MMOKUJAeT TPUIL, C aKKyMyIdalnuell He HUXKe Iopora. Adeilku, He mIolaBlIie HM B oOouH OaccelH,
oJIy4aioT MeTKy O ¥ B IIOJINTOHEI HE BEIBOISITCSH.

ITons Bexona - basin (Homep 6accelina) u area_m2 (IJI0ITAOb IT0 KOTUYECTBY S4e€eK). [[0MOTHUTETbHO
MOJKHO 3amucaTh pacTp MeTOK. Pa3aMeTka MOET IpPHIKKaAaMM yKa3aTesiel 1Mo rpady CTOKa, IO3TOMY
maxe OIUHHBIE U3BUIIMCTHIE BOOOCOOPHI CYMTAIOTCS 3@ [MOJIU CEKYHIHI.

[Tonst MCXOOHOrO OOBEKTAa MEePEHOCSTCS B BBHIXOMA. BrIOepUTEe HYXKHBIE B MOIOIHWTEIbLHBIX
ImapaMeTpax, ¥ B BOOOCOOpe MOSIBSITCS Ha3BaHWE PEKH, HOMEep CTBOpa WM/IM YTO TaM eCTh. be3
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9TOr0 B BHIXOMIE OCTAETCS TOJIBKO HOMEP, ¥ Yel 3TO BOOoCcOOop, MPUXOOUTCS UCKATh B UCXOTHOM CJIoe.
ITpu coBmafeHNK UMEHH K IIPHUIIEAIIeMY IO f00aBIsgeTcs TpeduKC SIc .

2.08 YKJIOH B 3KCIIO3HUIIHUSA

YxnoH B rpagycax u 3kcmo3unusa no aapy Horn 3x3, xak B gdaldem. 9xcno3unms - a3uMyT
HalpaBJIeHUs CIIyCKa B rpajlycax OT ceBepa II0 4acoBoM cTpenke, ceBep 0, BocTok 90. Y mmockux
syeeK 9KCIO3ULUA paBHa -1, 4TOOB He IyTaTh €€ C ceBepHoMl. fAuelku nodata u ux cocenmu
noJry4aioT nodata, sagpo 3X3 Yepes3 IpPOIyCKU He CYUTAETCH.

[TapameTp Yro 3amaér ITo ymonyaHuio / COBET
Bxoguas LIMP PacTp penbeda. -
Yk10H, rpagycul Brixon: pacTp ykinoHa (Horn -
3x3, kak gdaldem).
DKCIIO3UIIN, TPagyChl BrIxon: a3uMyT CIIyCKa, -

IIJIOCKME y49acTKu = -1.

350

‘\ 5
300

6
250

5
200

-4
L3 150

. —_—

100

- - -2

= 0

Puc. 20: YkroH (cneBa) u akcrno3uliud (cupaBa) geMo-penbeda. LIuknnyeckas manmuTpa 3KCIO3ULINU
cmmBaeT 0 u 360 rpagycos.

2.09 BepmIiuHbI U SIMbI

Haxogut BEPIINWHBI - SYEeUKH, caMble BBICOKHE B KBapaTHOM OKHE€ 3aJaHHOI'oO paaumycCa, C
IIPpEBHIIIEHNEM HaJd MUHUMYMOM OKHA HE€ MEHBbIIIE I10pora.

[TapameTp Yrto 3amaér ITo ymomyauuro / coBeT
Bxopguast LIMP PacTp penbeda. -
Papguyc okHa, M [TogaBnenue BTOpoCcTeneHHEIX 500

BEPIIMH B 3TOM pajuyce.

MwuHUManbHOE IIpeBHIIeHne, M OTcekaeT Menkue Oyrpel Huxke 20
Imopora Hall OKPYyKeHHEM.

BepHiuHbl ¥ IMEL (TOYKHU) BrIxof: TOYKH C IOJIIMH Z, -
drop. JlekapcTBO O/ig MakKyIlIeK
BHIIIIE TIOCTIeOHEN 3aMKHYTOMU
TOPU30HTAIIH.
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IIBa ¢unbTpa paboTaloT B mape. Pagmyc OKHa OTCeKaeT BTOPOCTENEeHHBIE MaKYIIKKU PSIIOM C
TJIaBHOM, U3 OBYX BEPIINH OJIMKe paguyca ocTaéTcs 60jiee BhICOKasi. MUHHMAa/IbHOE IIPEBhLINIeHUEe
OTCeKaeT KOYKM Ha PaBHUHE, JIOKAIbHEIM MaKCUMYM, ITIOTHUMAIOIINNACS Hafl OKPECTHOCTHLIO Ha METD,
BEPIINHOMN He cuuTaeTcsd. [ImocKre MaKyIIKY Jai0T OJHY BEPIIUHY, a8 HE POCCHIIIb.

Ilonst BEIXOmaA - z (BeICcOTa) U drop (IIpeBhIllIeHWE HaA MUHUMYMOM OKHa). CJiofi CpaBHUBAETCS
¢ BepmuHaMu OSM u3 2.02, u coBmameHue OoTMeTOK ele ¢ Beicotamu IIMP - emé omHa OLICTpas
ITPOBEPKa MaHHBIX.

2.10 demo-penbed

Cnyke0OHBIM TeHepaToOp CUHTETUYECKOTO penbeda M3 HaKJIOHHOM PaBHUHBI, XOJIMOB U U3BUIIUCTOMN
OOJIMHLI C IOCTOSIHHLIM ITafieHueM. Penbed qeTepMUHUPOBaH 110 3€PHY, MEXKY X0JIMaMM OCO3HAHHO
OCTalOTCS JIOKaJIbHBIE TTOHUXKEeHUs, YTOOb MHCTPYMEHTY 3allojIHeHUs OBIJIO UTO IIOKa3hkIBaTh. Bce

UIIIIOCTPAalluu 9TOU TJIaBHI IIOCTPOEHEI Ha HEM.

[TapameTp Yrto 3amaéT ITo ymon4yaHuio / COBET

[MMupuHa, s9eek Pasmep gemo-rpuza no X. 300

BricoTa, ssueek Pa3smep memo-rpuma mo Y. 300

Pasmep ssueliku, M [ITar gemo-rpuma. 30

3epno I'CY ([or.) Bocnpou3sBoouMocCTh 42
cnydaiiHoro penbeda.

CK BrIXOpa (MeTpHudyeckas) CucrteMa KOOpOuHAT EPSG:32640
meMo-pacTpa.

KomMmnakTuruil intl6 (morr.) IHenmouyucineHHBIU BBIXOM IJIS BBIKII.
IIOCTaBKM [eMO.

Oemo-penbed BrixopmHOU pacTp. -

Touku cTBOPOB (meMo) Tpu TOYKM y TalabBErOB O co3maéercs
UHCTpyMeHTa 2.15.

Tpaccel KaHaB (IeMo) IIBe moMaHBIE ITOIIEPEK co3maéTcsa
TaJbBETOB AJII UHCTPYMEHTa
2.16.

Hons nnomtagu mnoxm 0671acTh Pa3mep obGacTu mop, 0.4

pabort (morm.) MIPOEKTHYIO IJIOMIadKYy.

COoBur OTMETKH MJIOMIaAKH!, M YBomuT 6amaHC B IIPUBO3HOM 0

(mom.) WU BEIBO3HOM I'PYHT.

[TpoekTHAas IOBEPXHOCTH [Tapa k penbedy Ons BEIKIJI.

(memo mnsa 2.18) WHCTpyMeHTa 2.18.

YuyacTku pabot (geMo gis Tpu nonmuroHa Ojs pa3duUBKYU BBIKJI.

2.18)

BemoMocTu 2.18.

WHCTPYMEHT HYXKeH IJisg y4eOHBIX IPUMEPOB U [jid paboThl 6e3 cetu. 2KuBkle maHHble AaéT 2.01.
®naxok KommakTHBIH int16 oTOaéT pacTp B L[eIBIX MEeTPax [AJIsI TOCTaBKU AeMO-(pparMeHTOB.

ITapa moBepxXHOCTEH [Jisi 00HLEMOB

[IBa BEIXOMa, 10 YMOJTYaHMIO BEIKJIIOUEHHBIX, JAIOT TOTOBYIO Iapy mjis nHCTpyMeHTa 2.18 Hacwinmu
M BBIEMKM - IIPOEKTHYIO IIJIOIIAgKy K IIOJIUTOHHI y4acTKOB pabot. Ilnomanka ropusoHTalbHasd,
cHapyxku obmacTu paboT 0CTAETCsI HaTypalabHBIN penbed.

OTMeTKa IUIOIIAOKu OepeéTcs CpemHUM penbeda BHYTPH 006IAacTH, W 3TO TOYHHIM OTBET, a HEe
ITPOM3BOIbHLEINA BEIOOP. OOBEM €CTh CyMMa Pa3HOCTEN, YMHOXKEHHas Ha IIOIanb sSSYetdKu, U HETTO
obpaliaeTcsi B HOIb POBHO TOTfa, KOTHa OTMETKa paBHa cpemHeMy. MeguaHa HEJIMT MOIOIaM
sTYelKH, a He KyOoMeTpHl, 1 H6ajiaHc npu Hei He cxonuTcs. [ToaToMy memMo cpa3y maéT COoUIenITuiics
faaHC, a COBUT OTMETKHU B NOIIOJTHUTEIbHEIX lTapaMeTpaxX YBOOUT €T0 B IPUBO3HOM UJIM BEIBO3HOMU
TPYHT, TaK 4YTO BCe TPU BepOuKTa 2.18 mpoBepsAaIOTCS B OBa NPOTOHA.
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BmecTe ¢ penbedoM BBEIOAIOTCS TPHU OEMO-TOUYKK CTBOPOB M [OBE IEMO-TpacChl KaHaB. HaropHas
KaHaBa MPOXOOUT BHIIIIE CAMOI'0 CUJILHOTO TallbBeTa, KIOBET HUKe 110 CKIIOHY. O6e TpacCH JIOMaHbIe
C M3JI0MOM, 4TOOBLI MPOBEPANACH PACTEPU3AIIUs TPACCHI C ITOBOPOTOM. TOYKH CTABSTCS y CaMBIX
CHUJIbHBIX TalIbBETOB, PA3HECEHHBIX II0 T'PUAy, ¥ HAPOUYHO COBUTAIOTCS HA HECKOJILKO SYeeK B
CTOPOHY OT BOZOTOKA, YTOORI OLIJIO BUOHO, KaK IMPHUTSIXKKA B HHCTPpyMeHTe 2.15 Bo3BpalllaeT CTBOP
Ha BOJOTOK. TOUKM OeTEPMHHHUPOBAHLI TEM XK€ 3€PHOM, UTO U penbed.

OBpaxkHOo-0a/TI04YHasI CeTh

®maxoxk OBpaxKHO-0a/I0OYHAsi CeTh Bpe3aeT B pejbed TaldbBern C KPYTHIMH OopTaMu H
OTBEpPIIKaMM, BXOOSIIMMH IIOL OCTPBIM yrjiioM. Bpez yrmy6isieTcd BHH3 IO TEYEHHIO, KakK y
HaCTOSIIIIer0 OBpara, BepIinHa MeaKas, YCThe TIy0oKoe.

HyeH 3TOT pexXuM [Jjid TPOBEPOUYHBEIX HAaOOPOB. Y3KUM Bpe3 MeXAy COCEeOHUMU IOPU30HTaIIMU
9TO caMoe TSXKEJI0e MeCTO [ 1000l MHTepnonsanuu. 'Opu30oHTanu ero mo4YTH He OIUCHIBAIOT,
U NTOBEPXHOCTH, IIOCTPOEHHAd II0 HUM, cpe3aeT oBpar. Ha npodurne nomepék 3To BUOHO Cpasy, a
UHCTPYMeHTH 2.11 u 2.12 gawT 3TOMY 4YHCIIO.

Kypa noxurcss neMo

Ecnu oxBaT He 3afaH, IeMO JIOXKHUTCS K CJIOIM IPoeKTa. MxX o0Iui 0XBaT MPUBOOUTCS K BLIOPAHHOM
cucTeMe KOOpAuHAT U 6epPETCs 3a MECTO YKJIaAKHU. B IIyCTOM ITPOeKTe OIepeThCs He Ha 4TO, U AeMO
CO37aéTCsI B YCIIOBHOM MECTE, OOHOM M TOM XK€, YTOOBI IPUMEPHI PYKOBOMICTBA BOCIIPOU3BOIUIUCE.
B MecTHOU cucTeMe KOOpAWHAT, HallpuMep PYOHUYHOU, YCIIOBHOE MECTO OKa3bhIBAeTCS [ajieKO OT
pabounx maHHBIX.

ITosToMy B mycTOM poeKTe 3apaBaiiTe nmapaMeTp Kyaa monoxkurts (oxBart). Penbed naxeT Tyna,
a pasMep I'puga IIOCYUTaeTCs OT 0XBaTa U pa3Mepa SUelKu.

2. Tomorpadusi: TMarHOCTHKA HU IMpaBKa

2.11 Pa3ge/iuTh TOPU3OHTAIMN /IS IPOBEPKHU

NHcTpyMeHT penuT HaboOp TOpH30OHTajed Ha [Ba. Ilo ogHOMY CTpOST penbed, IO BTOPOMY
MTPOBEPSIOT pe3ynbTaT. HyxeH OH 3aTeM, YTOOBI MOYyYUTh YHUCIIEHHYIO OLIEHKY, IIPUTOOHYIO OJIS
OTUYETa.

3auem pa3aeinaaTrb

CambIli TIPOCTOM CHOCO0 IMPOBEPKU BHITISOUT TaK - B3ATh WHCXOOHBIE TOPU30HTAIN, CHATH C
noctpoeHHoOU IIMP 3HadyeHUs B UX TOUKaAX U IIOCYUTATh HEBSA3KY. Pe3ynbTaT BEIUAET XOPOIINH, HO
OH U3MepsieT He TO, YTO KaxkeTcs. UHTepHonsaTop 3TU TOYKY BUAEJ, OHU OBIIIU BXOIHBIMU TAHHEIMU,
U BOCITPOM3BECTU HMX OH IIOYTHU o0s13aH. ITO IIPOBEPKa BOCIIPOM3BENEHUA BXOHOa, a HEe TOYHOCTHU
IpefcKas3aHus.

HacTosmias IIPOBEPKa Tpe6yeT OAaHHBIX, KOTOPEBEIX MOOEJIb He BHIOE]Ia. HUx u CO3JIaéT 3TOT
WHCTPYMEHT.

HOqemy JejinM 110 OTMeTKaM, a He II0 00BeKTaM

YOpaTk U3 IIOCTPOEHUS OTHOEJIbHBEIE 3BEHbSA OOHOM TOPHU30HTAJIM GECCMBICIIEHHO, COCEIHUE 3BEHbS
TOTO XK€ YPOBHS TOMICKAXyT OTBET, M IIPOBEPKa OKaXeTCs 3aBHIIIEHHOMN. [T03TOMY OTIO0XEHHBIHN
YPOBEHb MCUe3aeT IeJINKOM, CO BCEMU CBOMMHM 3BEHbSIMU. BOCCTAHOBUTL €T0 HHTEPIIOISTOP MOXKET
TOJIFKO TI0 COCEOQHUM YPOBHSM, a 3TO M €CTh IIpefCcKa3aHue.

Kpaiinne orMeTKH Habopa Bcerga OCTalOTCS B IIOCTPOEHHHU. 3a mpemeaMu Habopa MHTEPIIOJIATOP
9KCTPAIIOJIUPYET, ¥ HEBA3Ka TaM u3Mepsijiia Obl He TO, pagu Yero IpPoBepKa U AeaeTCs.
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Y9T10 Ha BBIXOIE

IIBa cnosi, TOpH30HTAIH OJIsI HOCTPoeHHusi U I'opu3oHTaIH OJ1s1 npoBepKH. Ob6a moryvaoT mojie
hold, HoML OIS IOCTPOEHUS U eOUHHIA OIS MPoBepKu. MHcTpyMeHT HeBsi3Ka ropu3o0OHTa/IeH
npotuB IIMP 5T0 1ojie y3HAET caM M IledaTaeT ABe IUMPH OTOEJIbHO, II0STOMY IIpolle IIonaTh

eMy 00beUHEHHEBIN HAOOD, YeM CUUTATD ABAXKIHL.

PaGounii MOPSAIOK

PasmenuTs TOpPHM30HTAIM, HOCTPOUTL pefnbed 0 HAGOPY A IMOCTPOEHUS, HAIpUMep uepe3

Topo2Raster, U3MepuUTh HEBA3KY Ccpa3ly 1o 000MM HabopaM U CPaBHUTH ABE IIUDPHI.

ITapaMmeTpsI

[TapameTp

YTo 3amaeT

[To ymom4aHuio / COBET

TopuzoHTanu (JINHUU)
ITone oTmMeTKH

Hcxonmubii HaGop.
YucioBoe 1moJjie BEICOTHI
TOPU30HTAalH.

OTKagbiBaTh Kaxmayio N-1o [ITar mpopezKuBaHUS 110 4

OTMETKY YPOBHSIM. 4 03HAYaeT, YTO B
ITPOBEPKY YXOOUT IIPUMEPHO
YeTBEPTh.

Cosur Brioopa (Jlor.) CmMmerraeT BLIOOD YPOBHEH, 0

YTOOBI IIPOTHATh IIPOBEPKY II0
PA3HBIM IIOOMHO2KEeCTBaM.

2.12 HeBsi3Ka ropu3oHTasied nportus IIMP

HHCTPpYMEHT M3MepseT, HAaCKONIBKO IIOCTpoeHHas LIMP BOCIIpOM3BOOUT HMCXOOHBEIE TOPU30HTAJIH.
B ToukKax BHOOIbL TOPUIOHTaIM OEpPETCS 3HAUEHHEe pacTpa W CPAaBHUBAETCS C OTMETKOM caMoOu
ropu3oHTanu. HeBsg3Ka monoxurenbHa TaMm, rae LIMP nexuT HuKe TOPU30HTaIN.

Kakue uuciia BbIIalOTCsI

CpelHee 3TO cMellleHUe, 1 HeHYyJleBOe O3HaydaeT, YTO IIOBEPXHOCTH B IIeJIOM COBUHYTa IIO BEICOTE.
CKO u RMSE »sTo pa3bpoc. Menguana MoayJisg yCTOMYMBA K eOUHUYHLIM BHIOpOCAM, MaKCUMyM
IIOKa3bIBaeT XyIlllee MeCTO Ha IIJIOWanu.

OTHenbHO CYUUTAETCS OO/ TOYEK, IPOMaxXHYBIINXCs OOJIbIIe YeM Ha IIOJIOBUHY CedeHUs peibeda.
9To mpakKTUdeckas BenudmHa. Ecm OHa 3aMeTHa, TOPU30HTaslb, IIPOBeOEHHAs I0 Takoi LIMP,
BCTaAHET He TaM, rae Oblyla UCXOOHasl, ¥ KapTa IIepecTaHeT COBIIamaTh caMa C COOOMH.

Ceuenue penbeda HHCTPYMEHT OIIpedessieT Mo Habopy OTMETOK caM, KaK HauMEHbIIIYI0 Pa3HOCTh
MeXOy COCEeOIHHMM YpOBHsMH. Eciu HaGop coOpaH W3 pPa3HBIX MCTOYHUKOB, 3aJaliTe CEeYeHHe
BPYYHYIO.

IOee mudpLI BMECTO OTHOH

Ecnu B ciioe ecth ntonie hold ot nactpymenTa 2.11, HeBsI3Ka CYMTAETCSA OTHEIbHO OJIS IIOCTPOEHUS U
LIS IIDOBEPKU, U B XXKypPHAJ YXOOAT 06e cTpoku. IlepBasi TOBOPUT, KaK MOMEJIb BOCIIPOU3BOIUT BXO]I,
BTOpas - Kak OHa ITpeAcKa3kiBaeT. BTopas Bcerga xyKe IIepBOM, U 3TO HOpMaJibHO. CMOTPETH HaOo
Ha pa3phbliB Mexkay HUMU. ECiiu OH BeIUK, MOIEJIh XOPOIIO 3allIOMUHAET U IJI0X0 000011aeT, TO eCTh
dopma penveda MexkOy TOPU30HTAJIIMU BOCCTaHaBNIUBaeTCsa HeBepHO. bes nmomnst hold uHcTpyMeHT
cumTaeT OgHY UMGpPy U IpenynpexkaaeT B )KypHaJlie, YTO 9TO BOCIIPOU3BeeHME BXOa.

75



OTtuéTr

HTML-0T4€T CcOmEepKUT YETHIPE YacCTHU - Tabauily umcen mo HabopaM, TUCTOTPAaMMy HEBSI30K
C OTMEYEHHLIMH T'DAHUIAMH B IIOJIOBMHY CedeHUs, pa3bpoc cpemHelN HEBSI3KU IO OTMETKaM U
KOPOTKHUY pa300op pes3ybTara.

Pa36op oTBeuyaeT Ha 4YeTHIpe Bompoca. ECTh U CHCTEMaTHYeCKOe CMeIleHUue, BEJIUK I pa3bpoc
OTHOCHUTEIbHO CeYEHUsI, 3aMeTHa JIX [I0JIsT TPOMaxX0B U €CTh JIX Pa3phiB MEX/Yy BOCIIPOU3BEeIEeHUEM
U [IpefCcKa3aHueM.

Pazbpoc mo oTMeTKaM CMOTPHUTE BHUMAaTEJIbHO. ECciiu HeBsi3Ka pacTET K BepIInHAM MU K TaJlbBETaM,
39TO TOBOPUT O cpe3aHuu GopM, a He 0 CIIydallHOM IIIyMe.

CJ/104 TOUYEeK

Brimaétcsi To4yeuHHINM cno¥ HeBs30K ¢ monsamu fid_src (06BeKT MCXOmHOM Topu3oHTanu), elev
(otmeTka), z_dem (3Hauenue LIMP), resid u abs resid, hold. PackpaceTte ero mo resid
pacxopsieiicst MIKaaoW - U MeCTa, I'le MOBEPXHOCTh CUCTEMATUYECKM YXOOUT BHHU3 MUJIM BBEPX,
BUIHHI cpa3y, 6e3 BCIKOU CTaTUCTUKH.

ITapaMeTpsbI

[TapameTp YTo 3amaét ITo ymonm4gaHuio / COBET

Cnoit c otmeTkaMmu. ['ogutcs -
00BbeIMHEHHKIN Habop C moJjieM
hold.

YucnoBoe mojie BEICOTHI. -
PacTp, KOTOpEHIM IIPOBEPSIEM.
Kanan pactpa. 1
0 - TonpKO BepIInHEL. Bomblie 0
Hy/1g gobaBiisieT TOYKM Ha
OJIMHHBIX IPSMBIX ydacTKaX.

lopuz3oHTanu (JIMHUM)

ITonne oTmMeTKu

LIMP (mocTpoeHHEBIN penbed)
Kaman IIMP (Jor.)

[ITar ompo6oBaHus BOOTh
TOPU30HTAIHU

Bri6opka pactpa (Hoi.) BunuHerHo nin OJIUKAUIIUH. OMJIMHENHO
71 T7IagKoM TOBEPXHOCTH
TOuHee OMJIMHENHO.
Ceuenue penbeda ([orm.) 0 - orpeeuTh IO OTMETKAaM. 0
Touku HEBsI30K BrIXOOHOIM TOYEYHBINM CJIOH. co3maeTcsa
OTuérT o HeBsI3Kax (HTML) Tabmuita, THCTOrpaMMa, co3maéTcsa

pazbop.

2.13 Iuarsoctuka reppacunra IIMP

HWHCTpYMEHT ullleT TEPPACUHT, XapaKTepHBIN OedeKT penbeda, IOCTPOEHHOTO II0 TOPU30HTAJISM.
CKJIOH MIOET CTYIEHSIMH, BO3JIe YPOBHS TOPU30HTAIN TI0JIKa, MEXAY YPOBHSAMU pe3kuil copoc. Ha
OTMEIBKE 9TO BUOHO KaK CUCTEMY KOHIIEHTPUYECKUX IIOJIOK, Ha INpodusie Kak CTyIeHU. YKIIOHH B
TakKoM pesbede HeBepHHBI, @ PAaCUETHI CTOKA 110 HEMY PBYTCH.

IBa He3aBHCHMBIX IIPU3HaKa

BepTHKaabHAasA KPUBHU3HA 9TO BTOpPAs IPOM3BOIHAS BIIOJb CKIIOHA. Y CTYIIeHYATOMH II0BEPXHOCTH
OHa HAaéT BCIJIeCKW Ha cOpocax ¥ IMOYTH HY/JIM Ha IMOJNKAaX, a BCS KapTHHA II0JI0OCAMHU TIOBTOPSIET
PHUCYHOK TOpHU30HTaJIel. PacTp KpUBU3HEI BEIIAETCS Ha BHIXOM, ¥ TEPPACHUHT Ha HEM BUIEH I'Jla3aMHU,
0e3 BCSIKOU CTAaTHUCTHUKH.

IIpuTsizkeHHe OTMETOK K YPOBHSIM O3TO IIpsIMasi HOpoBepKa II0 CaMHUM 3HayeHusM, 0es
ITPOM3BOOHEBIX. Y HEMCKAKEHHOM ITIOBEPXHOCTH OTMETKU MEKAy COCEOHUMHU YPOBHSIMH pacIiipenesieHbl
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6oslee-MeHee PAaBHOMEPHO, II03TOMY HOJIS si9eeK B Y3KOH II0JIoCce BOKPYT YPOBHS ONMKM3Ka K IIHPUHE
9TOU TOJIOCH], ¥ OTHOIIIEHUE BEIXOOUT OKOJIO €IUHUIIEL. Y TeppacUpPOBaHHOM ITOBEPXHOCTH OTMETKHU
CKaIlJIMBAIOTCS ¥ YPOBHEMH, ¥ OTHOIIIEHHEe PaCTET.

YuTaercs oTHoileHue Tak. OKOJIO e TUHUIIBI IIPU3HAKOB HET, II0JITOPA 3TO IMOBOO ITIOCMOTPETHE PACTpP
KPUBHU3HEI I''Ta3aMM, IBa U BBEIIIE 3TO TEPPACHUHT.

[IBa mpu3HakKa CTOUT CMOTPETE BMecTe. KpuBu3Ha ybenuTeibHa BU3yaJIbHO, HO €€ BCIUIECKH OBIBAIOT
1 OT HacTosmux GopmM penbeda, Hampumep 0T OPOBOK. [IpUTAKEHNE K YPOBHSIM JAE€T YHUCII0, HO HE
IMOKa3hIBaeT, I'Ime UMeHHO HapylleHne. BMecTe OHUM OTBeYarOT U Ha BOIIPOC «eCThb JIN», ¥ Ha BOIIPOC
«rge».

Ceuenmue peinbeda

HUHCTPpYMEHT cuuTaeT a3y OTMETKU BHYTPHU CEUEHUS, TTO9TOMY CedeHue eMmy Heobxomumo. Ero
MOZKHO 3aiaTh BPYYHYIO WJIM TIOOATh CJIOM FOPU30HTAanel, u Toraa 6epyTcs U cedeHue, u 6a3oBas
OTMeTKa OT peaibHOro Habopa. BTopoll myThk HaméXKHee, eCNIM OTMETKY He HAYWHAIOTCS OT KPYTJIOr0
4YHCIa.

IInnockue ydacTKH B CHET HE HAYT

A4ueliKy ¢ OKOJIOHYIEBEIM YKJIOHOM MCKIIIOYAIOTCS U3 HHIeKca IpUTAXkeHus. [lopor 3agaércs monei
ceueHus. fduelika He y4YUTHIBAETCs, €CNU IIepellaf BLICOT Ha Hell MeHbIIle COTOM No/IU CedeHUs, IIpu
ceuenuu 0.5 M 3T0 5 MM Ha sideliky. [lapameTp He y4HThIBaTh sIY€HKH C IepenagoM MeHbIIe,
OOJISI CeYEeHMHsI JIEKUT B JOMOTHUTEIIBHBIX, HOIb €T0 OTK/TI0YAET.

Be3 aToro oTceBa MHAEKC MCKaXaeTcs Ha JII000H peanbHOM MaTpulie ¢ BomoémoM. OTMETKH BOTHOM
ITOBEPXHOCTH CTOSIT Ha OOHOM MECTE U BCE ITOTafaloT B OOHY a3y BHYTPU CEYEHU S, pacpeaeieHue
TepeKalinBaeTCcss, 1 MHOEKC 3aHUXKaeTCs, ITOKa3klBas JIOXKHOe Onaromonyuue. Ha matpuile, roe
BOIOXPaHUJINIIEe 3aHUMaJIo 44.5 mpolleHTa IIoIanu, nHaekc 6e3 orcesa masan 0.50 Bmecto 0.97, a
1o ogHoM cytre Berxoguio 1.00.

Homns UCKIIIOUEHHBIX sTYeeK ImedyaTaeTCs B 2KyPHAQaJl 1 IIoIlagaeT B OTYET. DTO BaXKHO BUOETh. Ecnu
UHCTPYMEHT BbI6pOCI/IJ'[ IIOJIOBUHY IIJIOIIAaAX, BBl OOJI2KHBI 3HAThb 00 9TOM, a H€é HCKAThb NMPUYNHY
U3MEHEHUsS Pe3yJibTaTa CaMOCTOATEJIBHO.

OTtuéTr

HTML-oTuéT comepXuT TaOIUIy YHCel U THUCTOrpaMMy ¢a3hl, TO eCTh paclpenesieHrue OTMETOK
BHYTpU ceueHUs. POBHas ructorpaMma O3HauvaeT, 4YTO TeppacuHra HetT. [IuK B HyJie 03Ha4YaeT, YTO
OTMETKHU COOMPAIOTCS Y YPOBHEH, 1 ITIOBEPXHOCTh CTyIIeHYaTas.

Kak ycTpaHaTrs

TeppacHUHT YyCTPaHsIeTCs CTPYKTYPHEIMU TUHUSIMH (TaJIbBETH, OPOBKH, BOTOPa3Oesibl) ¥ YIIIIOTHEHUEM
WCXOOHBIX HAHHBIX, a He criaxwuBaHueMm. CriaxkuBaHHe yOepET CTyIeHH BMecTe C ¢GopMaMu
penveda, u nudPH CTAaHYT JyYIIe IIPU TOM, YTO KapTa CTaHET XyXKe.

ITapaMmeTpsI

[TapameTp Yro 3amaér ITo ymonyaHuio / COBET
LIMP (mrpoBepsieMbilt penbed) PacTp, KOTOpPEBIN IPOBEPSIEM.

Kaman LIMP (Jor.) Kanan pactpa. 1

Ceuenue penbeda 0 - B34TH U3 C/104 0

TOPU30HTAJIEN.

77



[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

lopuzoHTanu ong Heo6si3aTenbHBIN CIIOHN, U3 -
onpenerneHus CeUeHus Hero 6epyTCcs ceueHune u

fa30Basi OTMETKA.
[Torne oTMeTKY TOpPU30HTaseln YucnoBoe 1oJjie BBICOTHI. -

Ba3oBas oTMeTKa ypoBHEN OTcuéT ypoBHEH, eciiu 0
(Jot.) cedeHUe 3aJaHO0 BPY4YHYIO.
[MTonymmpuHa MOJI0CH BOKPYT Homns cedenus. OxumaeMas 0.1
ypoBHA ([To1.) IOJII paBHA YOBOEHHOMY
3Ha4YEeHUIO.
BepTukanbHass KpUBU3HA BrixopmHOU pacTp. co3maéeTcs
Otuér o Teppacuure (HTML) Tabmnuila, ructorpamMma ¢ashl, co3maéeTrcs
pazbop.

2.14 CusTHe cTyneHeH (CrjiakKuBaHHE C OTPAaHHYECHHEM)

HWHCTPYMEHT yCTpaHsSeT TeppacHUHT, TO eCTh yOupaeT CTYIEeHH CO CKJIOHOB, He COBUTasl CaMHU
TOPU30HTAJIH.

Kakx 3TO BO3MOZXKHO

HOBerHOCTB CriIazKMBaeTCsA HUTEePaTHuBHO, HO KaXOou TO4YKe 3alIpelmeHo yXOOUuTh OT MCXOOHOTIO
3Ha4YeHUs [asblile 3aJaHHON O0oNMu cedyeHusd. 1o YMOJIYaHHIO 3TO IIOJIOBHMHA Ce4Y€eHNs, TO €eCTbh POBHO
omnbKa KBAaHTOBAHUS. HOBerHOCTB, IIOCTPOEHHAd IIO I'OPHU3OHTaAJIdM C IIaroM Ce4YeHHud, U TakK
U3BECTHA HEe TO4YHEee.

OTcroma gBa CBOMCTBA, pagu KOTOPHIX BCE U AeaeTcsi. MeToa He MOXKeT BEIIYyMaTh (POPMBI TOHBIIIE,
YyeM IT03BOJISIET UCXOJHOE CEYEeHHe, IOTOMY YTO Pa3Max IIPaBKu OrpaHuYeH cBepxy. U oH He MoXKeT
TIEPEKUHYTH TOUYKY Yepe3 TOPU30HTaJlb, TaK KaK COBUT MEHbIIIE MTOJTOBUHEI IIaTa MEXIY YPOBHSIMH.

Ha sTamoHHOM cTymeH4YaTOM penbede MHIOEKC MpUTsIKeHus mamaeT ¢ 5.00 go 1.13, a cpemuss
ommnbKa MPOTUB UCTUHHOM mMoBepxHOoCTH € 1.25 M mo 0.12 M.

IIpaBKa caMmonpoBepsieMasi

HHpOeKC NpUTAXKEHUS K YPOBHSIM CUUTAETCS [0 U IIOCJie IIpaBKU, o0e LUPH YXOOAT B KypHal
BMeCTe C HauOOIbIINM (aKTHUECKUM COBHUTOM IIOBEPXHOCTH. ECiH mmocje mpaBKU HHOEKC OCTaJICS
BBIIIIE ABOMKY, MHCTPYMEHT IPSIMO TOBOPUT, YTO CTYIIEHHU HE YIIIJIN, U COBETYeT M0O0aBUTh UTEepaluii
WUJIV IIPOBEPUTH CEUEHUE.

Otuét HTML comepkuT Tabnully YuCel OO0 U IIoClie, IBe TUCTOrpaMMEI ¢a3kl psamoM U pa3bop. ITo
TOTOBBIM JOKYMEHT [IJIs 3aKa34uKa HUJIH pelleH3eHTa, 10 HeMy BUOHO, YTO OBIJIO, YTO CTAI0 ¥ KaKOH
[IEHOMU.

Yero HHCTPYMEHT He gejiaeT

OH He BO3BpalllaeT TOTO, Yero B MaHHBIX HeT. Ecnu y3Kuil Bpe3 cpe3aH IIpU IIOCTPOeHUuu peibeda,
CTakMBaHMWE €eTr0 He BOCCTAHOBUT, ITPAaBKa OrpaHMYEHa ITOJIOBUHOM cedeHHUs, a Bpe3 rioyoxe. Ha
BOIOHOM I'Taf¥ OH TOXKe He ITOMOXKET, TaM Hy>KHa MackKa, a He CrilaKUBaHUe.

ITapaMeTpsl

[TapameTp Yrto 3amaérT ITo ymomyaHnuto / cCOBeT
LIMP co ctynenamu [IpoBepsieMbIl pacTp. -

Kanan LIMP (o) Kanan pacTtpa. 1
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET
Ceuenue penbeda 0 - B34Th U3 CJI0g 0
TOPU30HTAJIEN.

Heo06s13aTenbHBIHA CIIOH, U3 -
Hero OepéTcs miar.
YucioBoe MoJjie BEICOTHI. -

lopusonTanmu gnsa
onpeneeHus CeUeHns
[Tonme oTMeTKU TOPU30OHTAJIEN

HUTepauuii crnaxxuBaHus Boselie 3HQUuUT riaxe. 50
[TormcoTHM XBaTaeT MOYTHU
BCerga.
IOnyCTUMEIN COBUT, NOJA Honsp 3anpeiaet npaBky 0.5
ceueHus (Jor.) BOBCeE.

Cco3TaéeTcs
co3maeTcsa

BrixomHOU pacTp.
Tabnuila, THCTOTPAaMMEI,
pasbop.

Penved 6e3 ctynenei
OTtuéTt mo u nmocie (HTML)

2. Tonmorpadus (mpogoakeHHE)

2.15 OTYéT Mo CTBOPY

WracTpyMeHT cuntaeT MophoMeTpUio Bogocbopa OT CTBOPA - TOYKM 3aMEIKaHUS Ha BOJLOTOKE. DTO
KJlacCM4YecKas 3ajlada WHKEHEPHOM THAPOJIOTMM M U3BICKAaHWM, XapaKTepUCTUKU OaccedHa OT
3amaHHoOM Touku. MHCTpyMeHTH 2.05 - 2.07 galoT CTOK, PEeYHYIO CeTh U 0aCCEWHEI 10 TEPPUTOPUHU B
esaoM, a 2.15 oTBedyaeT Ha BOIIPOC ITPO KOHKPETHHIA CTBOD.

IMonst ucxomHOTO OOBEKTa IEPEHOCSITCS B BBIXOO TeM XKe mopsagkoMm, 4To B 2.07. HyzKHbie
BRIOMPAIOTCSI B [OIIOJTHUTENILHBIX ITapaMeTpax, IPHU COBIIAQAeHWKW UMEeHU Ho0aBisgeTcs npeduKC
src_.

Kak 3T0o padoTaer

Kakpgass ToukKa CTBOpa NPUTATHUBAETCS K SA4YelKe C HauOOJIBIIEW aKKyMYJISIMeHd B pamuyce
IPUTAXKKY, II09TOMY CTBOP CTABUTCS Ha IJla3 PSAOOM C TaJlbBETOM M IOIAAaTh MBIIIBIO B TUYEUKY
BOIOTOKA He HyKHO. OT IPUTAHYTOU gS4elKU coOupaeTCs IMOJIHBIN BOOOCOOD, U 110 HEMY CUUTAETCH
30HaJIbHAs CTATUCTUKA. ['JIaBHBEIM BOOOTOK TPaCCUPYETCS BBepPX IO PemIeTKe, M3 KaXKIOoU AYelKU
meJlaeTcs Iar B cocela C HauOOJIbIIIeH aKKyMYJISIIued, U TaK 00 TYelKyu 0e3 IPUTOKOB.

Bomoc6opel cocegHUX CTBOPOB Ha OOHOM BOIOTOKE BKIIAOBIBAIOTCS OPYT B Apyra. Kaxmwiii cTBOP
ITOJIy4aeT CBOM MOJIHBIM OacceiH, a He OCTATOK ITOCHe BHIIIenexKarliero. 9to ornuyaet 2.15 ot 2.07,
rIe TePPUTOPHUS OeNIUTCS Ha HemepeceKaroluecss 6aCCerHbI.

YT0 cuMTaeTcs

IToka3aTenpb ITone EnuHune
IInomans 6acceiiHa area km?2 KM?
CpenHsig BeICOTa Z_mean M
MuHuManbHas BEICOTa Z min M
MakcumanbpHas BEICOTA Z_max M
CpepnHuii yKJI0H GacceifHa slope deg rpanych (Horn 3x3)
OTMeTKa CcTBOpa Z_gauge M

[InuHa ri1aBHOTO BOJOTOKA stream km KM
ITapmenue BomoTOKA fall m M
CpepnHuil yKIIOH BOOOTOKa slope ppm IIPOMUIITIE
CpepHul yKIOH CKJIOHOB Ick o CII sp_slope ppm IpPOMHUJIIIE
CyMMapHas IJIiHa rOPHU30HTaIeHd sp_iso_km KM
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I[TokazaTenb IMTomne Eguanne
CpeIHeB3BelIeHHEIN YKIOH BogoTOKa o CII  sp stream ppm npomwuine
[InuHa pevyHOM ceTH BHYTPH BomocOopa net km KM
['ycTroTa peuyHoU cetu net dens KM Ha KM2
fgeek B OacceiiHe cells IIIT.

[IaTh mosye¥ BHU3Y TaAOIHILI 3AIOJHSIOTCS TOJIBLKO IIPM BKIIOYEHHBIX ITapaMeTpax. Tpu momis C
ITPUCTABKOM SP_ MOSIBJISIIOTCS IPY 3alaHHOM CeYeHUU TOPU30HTasel, IBa o net_ IIpu 3ajaHHOM
TIOpOoTe aKKyMYISINU, HHa4Ye OHU OCTAIOTCS ITYCTHIMH.

BenuuuHa, KOTOPYIO ITIOCYUTATh HE U3 4YEero, NUIeTCd IIyCThIM 3Ha4YeHHEM, a He Hy'J'IeM Homw 31O
Hu3MepeHue, IyCTto 3TO €ro OTCyTCTBHE.

Tpn OJIMHBI, KOTOPHbIE JIEI'KO IIepeinyrarb

B Tabmuile aTpuOyTOB PSOOM CTOST TPH IIONSA C OAMHAMH, W II0 KOPOTKMM KMMEHaM OHH He
pasnuyaioTcs. B 3aromoBkax TaGauIel aTPUGYTOB CTOST MOAIKUCH CJIIOBAMH, HO IIPH BRITPy3Ke B CSV
unu mpu paboTe yepes BeIPAXKEHUST OCTAIOTCS KMEHa, [I09TOMY Pa3HHIla Ha3BaHa 3[IeCh IIPSIMO.

stream_km - iji1iHa rJ1aBHOTO BOJIOTOKA, OT CTBOPA BBEPX 10 HAMOOIbIIIeH aKKyMYJISITUY 40 UCTOKA.
OpHa NMUHUS, TPUTOKK B HEE HE BXOMSIT.

net_km - OJINHA BCeu pequﬁ CEeTHu BHYTPH Bonocﬁopa, TJIaBHBIM BOOOTOK BMECTE C IIPUTOKaMHU.
3aronHsaeTcs IIPKU 3aJaHHOM IIOPOre aKKyMYJIAILINHN.

sp_iso_km - qivHa ropu30HTAJIeH, a He BONOTOKOB. OTO MHOXHUTEJb Xli B ¢hopMyse cpemHero
yKJIOHa cKJIoOHOB 1o CII, 1 oH Ha ABa mopsnaka 6obllle OJIUHEL CETH, IIOTOMY YTO TOPU30HTAIN UOYT
II0 BCeM IUIOIaAu depes3 KaXpoe cedeHue IIo BricoTe. [I1a BogocHbopa B 54 KM? IpK CeYEHUU 5 M
nonydaetcsa okono 2800 kM, 1 5TO HOpMaJbHO.

ITapaMeTpsbI

[TapameTp YTo 3amaét

Bxomxas LIMP

ITo ymonm4gaHuio / COBET

Penved B MeTpax B -
MmeTpudeckou CK.

To4ku CTBOPOB ToueuHBIl CJION, IIO0 TOYKE Ha -

CTBOD.

CeueHne ropu30HTaNEN OJId Bkmtouaet nons sp_. Homp 10

pacuérta no CII, m OTKITIOYaeT.

[Topor akKyMyJNIALUU OIS Bxitouaert niosnisg net . Honb 0

OJIMHBLI PEYHOU ceTHu, siueek OTKJIIOYaerT.

Pagmyc npuUTaKKH TOYEK, M OKHO OMCKa MaKCHUMaJIbHOU 150

(mom.) AKKyMYJISIIUH.

3aroMHUTh TOHUXKEHUS [TonroToBKa penbeda mepen BKJI.
pacyeéToM CTOKa.

Epsilon yknoHna, M (gor.) HaxkioH 3aceiky npu Kak B 2.04
3all0THEeHUH.

Bomoc6opEl CTBOPOB [TonuroHE! C aTpUOyTaMH 110 Cco3maéTCs

(TIOJIMT OHBI) TaGJIKIle BEIIIE.

Otuyér no ctBopam (HTML) Tabmuila Ha KaX[blM CTBOD. co3maéeTcs

KmnioueBrie udpeI 110 KazkKmgoMy CTBOPY AyOIMPYIOTCS B XKypHAaI Processing mByMsi CTpOKaMu, YTOOE

pe3ynbTaT YuTaNCcsa 6€3 OTKPHITUS TaOIUIEI aTPUOYTOB.
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BpicTpasi mpoBepKa Ha IeMO

3anyctute 2.10 [demo-pensed. Kpome pacTpa oH BeigacT cioii ToukH CcTBOpPOB (IeMo) - Tpu
TOYKH Yy TajbBETOB, COIBUHYThHIE B CTOPOHY OT BOomoTOKa. IlopmaliTe penbed M 9TH TOYKHU B 2.15 cC
pamuycoM IPUTSAKKYU 10 yMondaHuio. [IoIUTOHEl TATYT IO BOZOpa3desiaM, a B OTUYETE y CTBOPOB
OOHOTO BONOTOKA COBIANET NafeHKe U OymeT pacTH YKJIOH BBePX II0 TeUeHUIO.

I'paHUIIBI IPUMEHUMOCTH

HNHCcTpyMeHT cuuTaeT MopdomMeTpuio OaccerHa U TOJIBKO €€. PacxXomrl, MOOyIU CTOKA, TUAPaBIUKa
U CHeroTasiHMe CO3HATEJIbHO He BXOAAT B 3afauy, 9TO pacuéTHas THUAPOJIOTHS 10 HOpPMaTHUBaM,
oTOoesibHas TeMa. EguHunel npepnosnaratoTcss Merpudeckumu, [IMP B MeTpax B MeTpUYeCKOU
CuCcTeMe KOOpOUHAT.

Bomoc6opsl cTposATCcs 1o Tomojioruu penbeda. Ha Teppuropusx 06e3 YETKMX T'PDAHUI] CTOKA -
IIJIOCKUX HOfIMaX, IIPpU TUAPABJIIMYECKHUX IIE€PETOKaX M IIOAIIOPaxX - Pe3yabTaT CliedyeT IIPOBEepPATHh
TUOPOOVMHaAMUYECKUM MOOEeTUPOBAHUEM.

PacuéTt o CII 33-101-2003

T'uOposyioT¥ CYMTAIOT CTOK MO HOPMAaTUBHON METOOWKE, M [BE BEJIUYWHHI B HEU OIPEHEsITIOTCS
dbopmMyaMu, KOTOpHIE He COBIAAAiOT C (usnyeckumu. IlapamMeTp CedYeHHEe TOPH3OHTAIeH
BKJIIOYAET WX PACYET, HOJIb OTKIII0YAET.

CpeaHHU# YKIIOH CKJIOHOB ICK cunTaercs mo popmyre
Ick = h - 2li/ (24A),

rge h - ceyenune ropuzontanei, Xli - cyMMapHasa OJiMHA TOPU30HTAJIEN B mpepenax Bogoc6Gopa, A
- ero mwiIomanb. [OpU30HTANIKM pagyu 9TOr0 HE CTPOSITCS, OJIMHA CYUTAETCS IIOLCYETOM II€PEeXOIOB
yepe3 YPOBEHb MEXKIAY COCEIHUMH sSsYelKaMU U BEIBOOUTCS B ITojie sp_iso_km.

Ick aTo He ¢u3zmyeckui yKmoH. Ha mimockoctu ¢opMyna maéT MOJIOBUMHY TAHTEHCA, IIOTOMY YTO
OBOMKa B 3HAMeHaTelle YYUTHIBAeT OBYCTOPOHHOCTDL CKJIOHOB, BOIA CTEKAeT K BOIOTOKY C 000MX
6OpPTOB DONMHHLL. BenmmynHa OCMBICTIEHHA TOJTBKO BHYTPH MeTonuKu CII, T03TOMY JIeKUT OTHEIbHBIM
IoJieM PSOoM C pU3UUYEeCKHUM YKIJIOHOM, a He BMECTO Hero.

CpeaHeB3BeIlIEeHHbIH YK/JIOH BOMOTOKA CYHTAETCS KaK IIPOM3BeIeHHEe dYaCTHHIX YKIOHOB
y4aCTKOB MeX[y TOYKaMu Ieperubda nmpoduss, KaXKabsli B CTEIIEHU O0JIM cBoel miuuHbl. Ha poBHOM
npodune coBmagaeT C IPOCTHIM ITafleHWEM Ha [OJWHY, Ha JIOMAHOM [OaéT MeHbLIle, Bedb peKa C
KPYTHIM BEPXOBLEM U ITOJIOTUM HU30BbEM OJHUM OTHOIIEHMEM He ONMCHIBAETCH.

II71 cpaBHEHUS B BBIXO[e OCTAIOTCA U (pu3ndecKkre BelIUUUHEH - slope_deg (cpemHUl YKIIOH sST4eeK
o Mmetony XopHa) u stream_ppm (tageHue BOOOTOKa, AeJIEHHOE Ha eT0 OJIUHY).

[IIuHA peYHOH CeTH

[TapaMeTp MOPOT aKKYMYJISIIMH [UIs [UIMHBI PEYHOM CeTH BKIIoYaeT o net_km u net_dens,
HOJIb OTKJIIOYaeT.

CeThb 9TO TUEHKHU, B KOTOPHIX aKKYMYJISIIUSI JOCTUTJIa IOPOTa, TO ECTh TOT Ke ITPU3HaK BOOOTOKA, UTO
B 2.06 PeyHnasi ceTh. [[TrHa CYUTAETCS II0 3BEHBSIM PEHIETKH CTOKA, HUarOHAJIbHOE 3BEHO BECHUT
KOPEHB 13 [IBYX Pa3MepoB SUEeHKHU, I03TOMY YHCJIO COBIIaAaEeT C AJINHOM JIMHUM, KOTOPHIE ITIOCTPOUIia
Orr 2.06 Ha TOM XKe IIOPOoTe.

3BEHO 3aCUMUTHIBAETCS, TOIBKO KOTfa o0e ero siuediku BHYTpU BomocOopa. 3BEHO, yXofsilee 3a
rpaHUIly, MPUHAIIEKUT yKe COCeqHeMy BOIOCOOPY, U IPUIIKUCHIBATE €T0 CI0fa 3HAYMUIIO Obl CUYUTATh
OHY PEKY MBaXKMHbI.

ITopor pelnaeTr, 4TO CYHTATh BOOOTOKOM, M [JIMHA CETH MEHSIETCS BMeCTe C HHUM B pa3bl. Ha
MaJIeHbKOM ITOPOTE CETh IIPOpPacTaeT B KaXKOYyI0 JTOKOUHY, Ha OONBIIOM OCTAIOTCS TOMBKO KPYIHBIE
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BOOOTOKH. [ToaToMy unciio 6e3 yKa3aHHUS IOpora He 3HAYUT HUYEro, W B KYypHAaJ IOPOT IHIIEeTCS
PSOOM C OJIMHOM.

I'ycroTra cetn net_dens 310 mimHa ceTu, OeléHHAs Ha IUIomMagb BogocOopa, B KMUJIOMETpax Ha
KBafIpaTHBIM KUIOMETP. Benuuuba 6e3pa3MepHasi I0 CMBICITY ¥ CpaBHUMAas MeXay 6acceiiHaMu, B
OT/INYME OT CAMOM [JTUHHEI.

2.16 Bomocoop. /IMHUHA U KOHTYPbI (KaHABbI, Kapbephbl)

HWHCTPYMEHT CcYMTaET IIoMagbk BogocOopa MpuEMHNKA - HarOPHOM KaHaBHI, JIOTKA, KIOBETa JOPOTH
UM KOHTypa Kapbepa. Bompoc ctaBuTcsa Tak. Kakyo Iiolagb mepexBaThIBaeT IMMPUEMHUK, €CIU
caMmoro npuéMHuka Ha [IMP emié Her.

ITonss ucxomHOTO OOBEKTA IEPEHOCSITCS B BBEIXOHL TeM xXKe mopsagkoMm, 4to B 2.07. HyzxkHbie
BBIGI/IpaIOTCH B MOOIIOJIHUTEJIBHEIX IIapaMeTpaX, IIPHU COBIIaJ€HHMHW HMEHU no6aan{eTcs{ Hpe(I)I/IKC
src_.

Kak 3To pab6oTaer

Bpesate Tpaccy B penbed A1 3TOTO He HyKHO. Tpacca pacTepu3yeTcs B S4YEUKU I'puna, BCe OHU
OepyTcs IpuEMHUKaMU, U BomocOop cobupaeTcss KaK MHOXKECTBO S4Yeek, Yell MyTh CTOKA MPUXOOUT
B JTI00YI0 STYEUKY Tpacchl. Tpacca MoXKeT OBITH JIOMAaHOM, MOXKET IIepeceKaTb BOOOPA3nesl, MOXKET
BEIXOOUTE 3a paMKy LIMP - HapyKHas 94acTb IPOCTO HE y4aCTBYET.

PaCTepI/I3aLII/IH UIOET C IIaroM MOObAYEeHKH, IIO3TOMY Ha H3JIOMaX M OHArOHAJIAX TPaACChl HET
IIPOIIYCKOB, 4€pe3 KOTOPhIE BOOa «IIPOTEKaJla» OBl MMMO HpI/IéMHI/IKa.

Bopoc6opsl cocegHUX TpacC BKIAOBIBAIOTCS OPYT B ApPyra, HUXKHSS 10 CKJIOHY KaHaBa ITOIy4daeT U
TO, YTO IIepexBaThIBaeT BEPXHASA. ITO TO XK€ IIOBEOEHUE, 4YTO Y CTBOPOB B 2.15, U OHO IpaBUJIBHOE -
Kaxkpjas Tpacca IIojy4JaeT CBOU IIOJIHBEIM BOmocOOp, a He OCTATOK.

KoHTyp BMeCTO ITUHHHU

Bxomom IIPUHUMAIOTCA U JIMHUU, X IIOJIUTOHEIL. I[Tonmuron cuuTaeTcsa HpI/IéMHI/IKOM LOEeJINKOM, U KOHTYD,
U BCH IIJIOIIaab BHYTPH.

IInsa Kapbepa 93TO NPUHIUNKAIbHO. BHYTpUM OH [emnpeccus, NOCIe 3aloJHEeHUs IIOHUXKEeHUU
HallpaBJIEHUs CTOKa TaM CTAHOBSATCS YCIIOBHBIMU - IIOPSINOK 00X0Ma IJIOCKOM 3aIMTON TOBEPXHOCTHU
Ha3HaydaeT UX NIPOU3BOJIbHO. ECIM NPUEMHUKOM B35Th TOJBKO JIMHUIO O0OpTa, YacTh BHYTPEHHUX
si9YeeK «CTe4éT» MHMO He€ II0 9THM YCJIOBHBIM HAIPABIEHUSM U yBeOET 3a co00l BHEIIHUE.
Omopa Ha BCI0O BHYTPEHHOCTH CHMMAaET BOIIPOC O HAIPaBIeHUSX B siMe. KakoBHI OBl HU OBIIH 3THU
HallpaBJIeHUs, BCA €€ IUIoIaab yxKe B BomocOope, a CHapyKHU BoAa TPacCUPyeTCs II0 pealbHOMY

penbedy.
BHyTpeHHVE KOJbIla IIOJINTOHA BXOOAT B IPUEMHUK HapaBHE C OCTAJIbHOU IJIOIIAALI0 - BHEITHET 0

penveda BHYTPM KOHTypa HeT. MynbTUIIONUTOH oOpabaThiBaeTcss 1Mo dYacTsaMm. OOGBoOuTb OGOpPT
NUHUEeH O0JbIIe He HYy2KHO, ITOJAéTCs IOTOBLINM KOHTYP.

Bpe3ka Tpaccsl

OTmenbHasi rajioyka Bpe3ars Tpaccy B penbed OTBeYaeT Ha APYrod BOMPOC - YOEPKUT JIU
KaHaBa IIOTOK, eCJIM OHa MeJjibue MeCTHBIX (hopM penbeda. Bpe3ka onmyckaeT penbed BOOJIb TPACCH
Ha 3a[aHHYIO TJIyOHHY, U JallbIlle CTOK CUNTAETCS yXKe II0 H3MEeHEHHOMY peibedy.

Bpe3ka MeHsIET THAPOJIOTHIO HaMEPEHHO, II03TOMY II0 YMOJIYaHHWIO BBIK/IIOYEHA, a pPe3ysIbTaT
3aBHUCUT OT 3afJaHHOM rinyOmHBI. PaKT BpPe3KMW U IJIyOMHA HedYaTaloTCd B JKypHal U II0MafaioT B
HTML-oT4uéT, 4T0OH 1IN Py HENb3sI OBIJIO IPUHATE 3a PACYET 10 UCXOOHOMY penbedy.
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9T10 cuMTaeTcs

IToka3aTenb ITone EnpuHuIeE

IInomans Bogocbopa area km2  xm?

CpenHsig BeICOTa Z _mean M

MuHuManbHas BEICOTa Z min M

MakcuManbvHas BEICOTA Z max M

CpepHuii ykiioH Bogocbopa  slope deg rpapgycsel (Horn 3x3)
[nuHa Tpaccel unu KoHTypa trace km KM

[Inomane IpUEMHUKA seed km2 kM2

fueek npuéMHUKA trace cells 1.

fgeek B BomocbHope cells IIT.

ITapamMeTpsI

[TapameTtp

YTo 3amaéT

ITo ymMom4aHuio / COBET

BxomHas IIMP

Tpaccsl U KOHTYPEI

Penved B MeTpax B
meTpuyeckou CK.

JIMHUY WU TTOJIUTOHEI, 10
00BEKTY Ha IPUEMHUK.

Bce 00beKTH KaK OIMH OO61uit BogocO60p BMECTO BBIKIJI.

BOomocOop OTHEJIbHBIX.

BpesaTth Tpaccy B penbed [TpoBepka yoepKaHUA IOTOKA.  BHIKIL.

I'mybuHa Bpe3KH, M (IOo1.) HackonbKo OnyCTUTE penbed 2.0
BIOJIb TPACCHI.

3anoHUTL TOHUXKEHUS [TonroToBKa penbeda mnepen BKIJI.
pacyéToM CTOKa.

Epsilon yknona, M (gor.) HakJioH 3achIinKu Opu Kak B 2.04
3aI0JIHEHUN.

Bomoc6ope! Tpacc (IOIHUTOHE) [TonuroHs! ¢ aTpubyTaMu 110 co3maeTcs
TabIuIle BHIIIE.

Otuér no Tpaccam (HTML) Tabnuila Ha KaXOyio Tpaccy. co3maéeTrcs

BricTpas npoBepKka Ha IeMoO

2.10 Temo-penbed BHOaeT cioii Tpacchl KaHaB (OeMO0): HarOPHYI0O KaHaBy BEIIIE CUJILHOTO
TaJibBeTa M KIOBET HUXKeE I10 CKIIOHY, 00e moMaHble ¢ u3jiomoM. [TogatiTe penbed u 3TOT cioii B 2.16.
Bopoc60op moKeH jieub BHIIIE TPACC MO CTOKY M VIIEPEeThCSA B BOJOPA3ENikl, a He B paMKy I'puaa.

l"pammum IIPHAMEHHMOCTH

I/IHCpr'MeHT OTB€4YaeT Ha BOIIPOC O IIJIOIlagXW, a He 0 pPacxone. Pacxopsr, MOOyJiXx CTOKa Hu
IIPOITyCKHAasA CII0COOHOCTDL KaHaBHI - pacqéTHa;{ TUOPOJIOTUA I10 HOPMATHBAM, U B 3aa4y HE BXOOAT.
EguauIe IIpenIrojaraloTCda MeETPpU4YEeCKUMHU.

Bopmoc6opsl cTposATCs 1O Tomojioruu penbeda. Ha Teppuropumsax 06e3 YETKMX T'PAHUI] CTOKA -
IIJIOCKUX HOfIMaX, IIPpU TUAPABJIIMYECKHUX IIE€PETOKaX M IIOAIIOPAaxX - pe3yJnbTaT CliegyeT IIPOBEePATH
TUOPOOMHaAMUYECKUM MOOEeTUPOBAHUEM.

2.17 OTYE€T MO rOTOBOMY BOI0OCOOPY

HNHCTPyMEHT cunTaeT MOPGOMETPHUIO [0 TOTOBBIM ITOTUTOHAM BOOOCOOPOB - IJIOIIalb, CPEOHIOK U
KpallHue OTMEeTKH, CpeIHUM YKIOH 6accelHa, OJIMHY I'JIaBHOTO BOAOTOKA U TaJleHUe.
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OH HyXeH TaM, Ime BomocOOop yzKe eCcTb, HapMCOBaH BPYYHYIO, B3SIT U3 YyzKOTO NPOEKTa HIIH
MMOCYUTAH OPYTo¥ IIporpamMMoii. I'paHUITE He TIePECUYUTHIBAIOTCS - PACYET UAET IO TOMY IIOIUTOHY,

KOTOPHIN ITOofiany, “Have OTBET OBLI OBI ITPO OPYTO¥M BOZOCOOD.

[TapameTp

YTto 3amaeT

ITo ymonmganuio / COBET

Bxomxas IIMP

[TomuroHs! BomocHopoB

PaCTp OTMETOK, II0 KOTOPpOMY
CYHHUTAIOTCSA XapPaKTEPUCTUKH.
['oToBBIE KOHTYDPEI, IIO
KOTOPBIM CHHUTATBh.

ToukY 3aMBEIKaHUSA CtBopst. [IycTo - TOUKa IIyCTO
OepéTcst o HaubOoIbIIen
AKKYMYISIIIUY BHYTPH
IIOJINTOHA.
CuuTaTh OJIUHY BOOOTOKa U TpebyeT TpaccupoBku 1o [IMP  BKIIoueHO
nageHue U 3aMeTHO JOpPOXKe
OCTaJIbHOTO.
CeyeHue ropusoHTaneu Ojs Bxkmtogaet nons sp_. Home 10
pacuéta o CII, m OTKJTIOYaeT.
[Topor akKyMynanquu Oiist Bkmnouaet nons net . Honb 0
OJIMHBEL PEYHOHU CeTHU, TUeeK OTKJIIOYaerT.
Pamuyc nputsakKu ToO4ekK IIBUTaEeT CTBOP K STUEUKe C 0
(mom.) HauObOoJIbIIeH aKKyMYISaIuen
mo6IM30CTH.
3anoJIHUTD TTOHUXKEHUs ([OIT.) be3 3amonHeHus Boga BKJIIOYEHO
OCTaHaBJIMBAETCS B JIOKAJIbHBIX
amax IIMP.
Bomoc6ops! ¢ BreIxop: Te 2Ke IOJIUTOHEL C -
XapakKTepUCTUKaMu OOTUCAHHBIMU MOJISIMU.
ITo1s1 BBIXOOHOTO CI0sA
ITokasaTtenb ITone EpuauIe
IInomans BogocHopa area km?2 KM?
CpenHssa BEICOTa Z mean M
MwuHuManbHas BBICOTaA Z min M
MakcumasnbHas BEICOTa Z_max M
CpepHuii yKJI0H BogocHopa slope mean rpagych (Horn 3x3)
OTMeTKa TOYKU 3aMBIKQHUS Z_gauge M
[InuHa ri1aBHOTO BOOOTOKA stream km KM
ITageHue BomoTOKa stream fall m M
CpenHul yKJIOH BOOOTOKA stream ppm IPOMHUJIIIE
CpenHuil yKIJIoOH CKJI0oHOB Ick mmo CII sp_slope ppm IPOMHUJIIIE
CyMMapHas [JIiHa TOPH30HTaIeH sp_iso km KM
CpenHeB3BeUIIEHHBIN YKIOH BOZOTOKa 1o CII  sp stream ppm npomuine
[InuHa peuyHO ceTH BHYTPHU BogocOopa net km KM
I'ycTroTa peuyHou cetu net dens KM Ha KM2
Cmoco6 BeIOOpPA TOYKHM 3aMEIKAHUS outlet -
fgeek B BomocHope cells IIIT.

ITons ¢ Hpe(bI/IKCOM SP_ 3aIllOJIHAIOTCA IIPDH 3aJdHHOM CE€YeHHNHU TOpH3OHTaHeﬁ, II0JIA net_ IIpu
3aaHHOM ITIOPOIre aKKyMYJIAIWU, I10JId BOOOTOKA IIPpH BK/IIOYEHHOM rajiouke OJIMHBEL. B oCcTanmbHBIX

ClIy4asiX OHH OCTAIOTCs IIYCTBIMH, a IIYCTO 3TO OTCYTCTBHE U3MEPEHUS, HE HOJIb.
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Tpu gIUHEL B 9TOM TabIuIle JIETKO IIePenyTaTh, ¥ pa3HuIla MeXOy HUMHU CyllecTBeHHas. stream_km
9TO OJIMHA I'JIaBHOTO BOJOTOKA, OMHOM JTMHUU OT TOYKH 3aMbIKaHUS A0 HCTOKa. net_Kkm 3To mnnHa
BCe¥ CeTH BMECTe C IIPUTOKaMu. SP_iso_Kkm 5To ninHa ropu30HTaIe, MHOXKUTEb 2li B hopmyre
yKIOHa ckioHoB 1o CII, u oHa Ha OBa mopsiaKa O0JIbIlle AIUHBI CETH, IIOTOMY YTO TOPU30HTAIIH UIOYT
[0 BCeM IJIOMIagu Yepes3 Kaxkaoe ceueHue 1o BeicoTe. I BogmocOGopa B 54 KM? IIpuU CEYEHUU 5 M
BRIXOOUT 0KOJyi0 2800 KM, 1 9TO BepHOe YKCJIO, a He COOI.

B 3zarosioBkax Tabmuitkl aTpuOyTOB CTOST IIOAIMCH CJIOBAMH, HO IIPU BHIPy3Ke B CSV u B
BHIPaAXKEHUSIX OCTAIOTCS MMeHa I10JIeH.

TouyKa 3aMbIKaHHUS

InuHa BOOOTOKA KW MHafeHue OTCYUTHIBAIOTCSI OT TOYKH, Kyoa CTeKaeT BOMOa. HpI/I IIOCTPOEHUNn
Bonoc6opa OHa M3BE€CTHa U3 CTBOPA, a Y TOTOBOI'O IIOJIMTOHA eé Her.

Ecnu TO4YKM 3amaHbl, OepyTCA OHHM, W CTBOP WINETCS BHYTPU KaxKgoro mnonuroHa. Eciou He
3amaHbl, 0epETcs sUYelKa C HaubOOoJIbIIed akKKyMyIsaliueld BHYTPU KOHTypa - UMEHHO C HauOOJIbIIen
aKKYMYHﬂHHeﬁ, a He caMas HU3Kadg. Hu3mmasg Touka MOXKeT OKa3aThCs B siMe BHYTPH IIJIOIIaOX UJIN
Ha Kpalo, 3afeBIlIeM COCeIHIO0 NOIUHY, U BOOOTOK IIOTSAHYJCS OH He Tyna. B mone outlet 3anmcano,
KaKol criocob cpaboTarn A KaXXaoro IIONIUroHa.

BopmoTok o6pe3aeTcst TpaHUIlel MOIUTOHA, IIMHA CYUTAETCS BHYTPH 3adaHHOT0 BogocOopa, a He 110
BCEHU Tpacce, KOTopasi MOXKET YUTH 3a €ro IIpeneribl.

Tlons HCXOOHEIX IIOJIMTOHOB COXPAaHAKTCH, paC‘{éTHBIe OOIIUCHIBAIOTCSA K HUMM. HpI/I COBIIageHUN
UMEHU K pacyEeTHOMY ITomt0 mobasnseTcs cypdukc.

PacuéT o CII 33-101-2003 u gjiHHa peYHOH CeTH

CunTalTCs Te XXKe BeIUYMHBEl U TeMH ke ¢opMmyiiamMu, 4To B 2.15 OTuéT mo cTBOpy. [lapameTp
ceyeHHE TOPH3O0OHTA/IeH BKIIOYAET CPEeIHUM YKIOH CKJIOHOB ICK M CpedHeB3BeIeHHHIH YKIIOH
BOIOTOKA, ITapaMeTp MOPOT aKKYMYJ/ISIIIHH - [JINHY PEYHOU CEeTH U €€ T'ycToTy. Pazbop dhopmyn u
CMEBICJI KazK0T'0 II0JIST OIIMCAHEI TaM 2Ke.

Otnuyue ogHo. dusnyeckuil ykiIoH 6acceliHa JIeXKUT 37iech B 11ojie slope_mean, a He slope_deg.

2.18 HacowIinu ¥ BbIeMKH (00Bb€MbI padoT)

I/IHCTPYMGHT CUNTAaeT O0BEMEI 3€MJIISHBIX pa60T MeXOy IOBYMs IIOBEPXHOCTAMM - YTO HACBIIIAHO,
YTO CHSTO U cxomuTcs nu Oananc. OH HY2XKEH Be3[e, rae €CThb ChEMKA [I0 U MOCJIe UJIN IIPOEKTHasAa
IIOBEPXHOCTS, 6YJIB TO IIJIOIIAaOKa I10O IIJIAaHWPOBKY, OTBAJI, KaPbEP, 3auJIeHnue IIpyaa UJIN OCedaHud
3eMHOU IIOBEPXHOCTH.

dopMya IpenenbHO IIPOCTa - PA3HOCTh OTMETOK IO gs4YelKaM, YMHOXKeHHAas Ha IUIomafgb SUYetKH.
Bcs clI0KHOCTH JIEKUT HE B HEHM, @ BOKPYT HEE, 1 00 9TOM OCTasIbHEIE pPa3[eJibl.

3HaK u IIOBEPXHOCTHb CPaBHEHHUs

Pa3HoCTh cunTaeTcss «CTajlo MUHYC Obuio». IlojmoxKuTenbHass pa3HOCTh 3TO HACHIIb, MaTepual
mobaBieH. OTpullaTenbHas 3TO BhleMKa, MaTepualn cHAT. B ArcGIS B unctpymente Cut/Fill 3mak
0oOpaTHLIM, U TIPU CBEPKE IUdP 3TO HAOO YIYUTHIBATE.

I[ToBepXHOCTH CpaBHEHUS 3aMaéTCs PpacTPOM MIIH, €C/IU €€ HeT, OOHOM OTMeTKOM yuciaoM. OTMeTKa
yooOHa [Jid MJIOWIAAKK IIOf IIJIAHMPOBKY U MOJIS IIOACYETA OT ype3a BOOHI, IIOJaBaTh pacTp
ITOCTOSTHHOM BBEICOTHI Pafiyl 9TOTO HEe HYKHO.

IIpuBeaeHHe K OOTHOM CEeTKe

IIBe MaTPHUIOBI IIOYTHU HHUKOI'TIa HE JIeXKaT Ha OOHOU ceTKe. XO3IMHOM CETKH 6epéTCH IIepBas
IIOBEPXHOCTH, BTOPad IIPHUBOOUTCA K Hel OMIMHeNHHOo. BruKanimmmi cocen 3meCb He TOOUTCSA, OH
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BO3BpaAlllaeT CTYII€HH, POBHO T€, YTO JIOBUT JUATHOCTHUKA Te€PPACHHTIA. 3a KpaeM OaHHBIX 00BEM He
CYUTAETCs, BBICOTBEI HE SKCTPAIIOJIUPYIOTCA.

B KYPHAJI I1e4YaTal0TCA Ha4vaJlIo CETKH, IIal' © KOJIMYECTBO sA4YeeK obeunx MaTpHIl, a TaKXKe OBLIO JTH
IIpuBENEeHNE. C atux CTPOK M HA4YMHAIOT CBEPKY 00BEMOB C npyroﬁ nporpaMMoﬂ, KaK OIIMCaHO B
ciieoyrouieM pas3zgeriie.

IMoyeMy mu@pPHI PACXOIATCS C IPYTHMH IIPOrpaMMaMH

IMouTu HUKOTHA He u3-3a popmysnsl. BunuHeliHoe TpuBegeHMe 00BEM COXPAHSET, Beca OUITUHEHKHN
B CyMMe [AalOT eOUHUILY, I03TOMY COBUT CETKH caM IIo cebe HUYero He MeHSET.

PacxoxneHne ma€T cocTaB siueek - 4yTh MHadYe oOpe3aHHas paMKa, Opyras MacKa, [IoJIIIara Ha
rpaHulle y4actka pa6ot. ITostomy npu cBepke c¢ Civil, Kpego umu mo6oi gpyroil mporpaMmoit
CHaudajla CpaBHUBaMTe ONMHMCaHUE CETKU M3 XKypHalia U KOJIUYECTBO YUTEHHBIX SiUe€eK, U TOJIbKO
IIOTOM OOBEMEL. B geBATH clydasx U3 OecATU Ha 3TOM PacX0oXkKpaeHUe U 00bICHSAETCH.

MeépTBasi 30Ha

IIBe IIOBEPXHOCTH, IIOJIYYE€HHEI€ PA3HBIMHU crrocobaMu, BCerga myMsAaT Ha CAHTUMETPHIL. Bbes oTceuku
BECH 3TOT (1)0H II0IMagaeT TO B HACHhIIlb, TO B BEIEMKY U 3aBHIIIIAET obe BEJINYHWHEI, HE MEHsAA HETTO.

MeépTBas 30Ha 3aa€TCs B MeTpax. A4elikKu, roe MOAYJIb Pa3HOCTU MEHbIIIE 3TOT'0 YKUCJIa, CYUTAIOTCS
Heu3MeHHBIMHU. [0 yMOT4aHUIO OTCEUYKHU HET. 3ajilaBaliTe €€ 0CO3HAHHO U YKa3kIBalTe B OTYETE, OHA
BXOIUT B BEOOMOCTb OTHEJILHOMN CTPOKOW UMEHHO [IJISl 3TOTO.

YuyacTKH H 0aj1aHC

I[ToMUTOHBI YY4aCTKOB CYHTAIOTCS OTHOENIbHO, KaXKIbIi CO CBOMMH YMCIaMu. I1ojie Ha3BaHUSA ydacTKa
MOXeT OBITb YMCJIOBBIM HMJIM TEKCTOBBIM. B BEHOMOCTH IIO0 y4YacTKaM €CTb CTPOKa HTOTa, M OHa
OOJIZKHA CXOOUTBHCS C IMAIKOW. JTO MpOoCTass W HafaE€XKHasi IIPOBEPKA TOTO, YTO PacTepu3aIus
y4aCTKOB He ToTepsijia ¥ He 3aJiBOuJIa TYEHKH.

BepoukT mmo 6aytaHCy CMOTPHUT Ha [OJII0 HETTO B 000pOTe, a He Ha ero BenmuuyuHy. CTo KyOOB HEBSI3KHU
mpu 060POTe B CTO THICSTY 3TO OaslaHC, a MpPu 060pOTe B OBECTU KyGOB 9TO BHIBO3 ITOJIOBUHEIL. [[OMYCK
3amaéTcst goel 060poTa, II0 YMOJTYAHUIO ISITh ITPOI[EHTOB.

BbeIxoanl

PacTtp pal3HOCTH B MeTpaxX, IIOJIOXKHUTEJIbHOe 3TO Hachinb. Bemomocts HTML upét ¢ umtorom,
pa30MBKOM II0 yYacTKaM U OmucaHueM ceTKu. CJiol YY4aCcTKH C 00béMaMHu 3TO Te XKe ITOITUTOHEHI,
YTO IOJA/IX Ha BXO[, IJIIOC 0OBEMEI B aTpubyTax (fill vol, cut vol, net vol, IJIOIIAAM, HanuOOJIBIINE
OTMETKH, KOJIMYECTBO S4YeeK M BepOuKT). BemoMoCTh HyXKHa [OJis COTJIacOBaHMS, a MHOAIHCATh
Y4aCTKH IIPSIMO Ha KapTe MOXKHO TOJbKO aTpuOyTaMu, IO3TOMY BBHIXOM OTHEJIbHBIMN.

®axoxk O0pe3aTh pacTp Pa3HOCTH MO yYaCTKaM TacHUT PA3HOCThH 3a KOHTypoM paboT. 3a
KOHTYPOM OHa CKJIafbIBaeTCs U3 IITyMa ChEMKHU, a PacTAHyTas Ha He€ LIBeTOBas IIKaja IIpsS4deT To,
pagu yero pacTp u cMOTpsaT. Ha umcma oOpe3ka He BIMSAET, CTAaTUCTHKA CUMTAETCS OO Heé, U B
BEIOMOCTH OCTalTCcs ob6a UTora, Mo BCei IJIOMIaAu U M0 y4aCTKaM.

JIuuus HyJNIeBBIX paboT OTOENbHEIM UHCTPYMEHTOM HE CTPOUTCS, U 3TO OCO3HAHHO. DTO U30JIUHUSI
HYJIS II0 pacTpPy Pa3HOCTH, CTPOoiiTe e€ uHCcTpyMeHTOM 1.04 U301MHHUM U3 pacTpa.

ITapaMeTpsbI
[TapameTp YTo 3amaéT ITo ymonm4gaHnuio / COBET
[ToBEPXHOCTH «CTaAIO» [TpoekTHas UM HOBas ChEMKa. 00s3aTesibHa

3amaéT ceTky.
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[TapameTp YTo 3amaéT ITo ymonuanuio / COBET
[ToBEPXHOCTDH «OHIIO» HcxopHas cbeMKa. I1ycTo - IyCTO
CpaBHEHHNE C OTMETKOM.
OTMeTKa CpaBHEHUS, M Pab6oTaeT, Korga pacTpa 0
«OBITIO» HET.
YyacTku paboT (IIOIUTOHEI) Pa3buBKa BeQOMOCTH I10 IIyCTO
y4acTKaM.
[Tone Ha3BaHUs ydacTKa YucmoBoe UM TEKCTOBOE. IIyCTO
MépTBas 30Ha IO BLICOTE, M Otceuka GpoHOBOTO LIyMa. 0
OO6pe3aTh pacTp Pa3HOCTH II0 l'acuT pa3HOCTH 3a KOHTYPOM. BBHIKIJI.
y4acTKaM Ha uyucna He Bnuser.
Yyactku ¢ 06bEMaMu [TonmuroHBl y4aCTKOB C co3maéTcst
(TIOIUTOHEI) o0béMaMu B aTpubyTax.
Iomyck 6anaxca (morr.) ons o6opoTa OJIs BEPOUKTA. 0.05
Pactp pa3nocTu BrIixogHOU pacTp, HAChIOb co3maéTcs
MIOJI0XKHUTENbHA.
Bemomocths 06b€M0B (HTML) OTYET C UTOTOM M YYaCTKaAMHU. Cco3TaéeTcs

BbicTpast npoBepKa Ha AeMO

2.10 demo-penbed BHOAET TOTOBYIO mHapy. BkimiounTe BHIXOOH IIpOeKTHasi IOBEPXHOCTh
(memo) 1 YuacTku padot (memo). [TomaiiTe mI0IagKy Kak «CTajio», penbed KakK «ObII0», y9aCTKU
nmonuroHamMu. Haceimb v BblIeMKa 00s13aHbl BRIMTH PaBHBIMHU YHMCJIO B YUCJI0, HETTO HYJIEBBIM, BEPOUKT
npo comepnmmiics 6ananc. COBUT OTMETKM TIJIOMIAKU B MOTIOJTHUTEJILHLIX TapamMeTpax 2.10 yBoaut
OaaHC B MPUBO3HOM MJIM BEIBO3HOM I'PYHT, TaK YTO BCE TPU BEPAUKTA IIPOBEPSIOTCS B IBa MPOTOHA.

CoBrafieHre HACBHITIH C BHIEMKOM IPHW HYJIE€BOM COBHUIE 3TO €Ill€ M He3aBHCHMas IIPOBEpPKa CaMoro
nHCTpyMeHTa. OmubKka B GopMyie Winu B IPUBEAEHUN CETOK 3[0eCh ObI U ITPOSIBUIIACH.

I'paHUIIBI IPUMEHUMOCTH

O0BEM reoMmeTpudeckuii. Pa3prixjieHre, YINIOTHEHNE U ITOCJIONHBIE TPYHTHI 30€Ch HEe IPUMEHSIIOTCS,
3T0 paboTa MPOEKTUPOBIIMKA.

ToyHOCTH y TpPaHWIE paboT ompemenseTcs pa3MepoMm sueiku. O6BEM BOOMbL KOHTYpa BCerma
CMeIEH Ha BeIWYMHY MOPSOKa IONyAdYeWKM Ha IIOTOHHHIM MeTp rpaHuIllbl. Ha MejKoM KOHType
IIpKU KPYHHOHM SYEeMKe 3TO CMeIlleHHEe MOXKET ITPEeBBICUTh CaM 00BEM, II03TOMY MEJIKHE IIJIOMIafgKu
CcUuTalTe Ha CEeTKe, COpPa3sMepHOH UX pa3Mepy.

HUHCTPYMEHT HE CTPOUT OTKOCH C 3aJl0KeHueM, OepMBI, TMOCJIOWHBEIE BEOOMOCTH ¥ HE CcaXkaeT
MIPOEKTHYIO TTOBEPXHOCTH Ha penbed. ITo paboTa CUCTEM aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHMS.

2.19 KanagumaThbl OPOBOK H MOIOIIB

Haxomut MecTa, rfie YKJIOH MeHseTCs ObICTpee BCEro, U TPACCUPYET UX B IMHUU - OPOBKU U ITOAOIIBEI
yCTyIoB, 60pTa KapbepoB, KPOMKU HACHIIIEN 1 BPE30B.

[Tapametp Yrto 3amaérT

Bxomnas IIMP

ITo ymomgaHuUIio / COBET

PacTp penweda mo rpyHTy, HE -
DSM. Auerika U3 IJIOTHOCTHU
cvemKu: 20-25 cm npu 20

TOYKaX Ha KBafipaTHHIM MeTp.
Ortceuka mryma: rpebeHb 0.5
Impu3Haka o06s13aH HabpaTh

9TOT nepenap penbeda B 6ase
3amMmepa.

MuHUMaIbHEN IIepena, M
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

MuHuManbHas OJIWHa JTUHUH, OtcekaeT 0OPBIBKH. 10
siyeeKk
baza 3amepa nepenafga, s4ueexk [lonymupuHa OKHa, B KOTOpOM 8
(dom.) MepsieTcs Iepenan IonepeK

TTUHUU.

IIpu3HaK H37I0Ma - 3TO rPaJgHEeHT YKJIOHA, a He YK/JI0H. Ha poBHOM OTKOCe, faxke OTBECHOM,
VKJIOH TIOCTOSTHEH M NPU3HAK Majl. [Ipu3HaK BENUK TaM, I'le YKJIOH MEHSEeTCs, TO eCTh Ha caMoM
OpOBKe M Ha caMOl mofourBe. 3HAK MPODUIIbHON KPUBU3HLI [ETUT HalileHHbIe JTUHUU. BHITYKIIbIN
M3JIOM Ja€T OPOBKY, BOTHYTHIM ITONOIIBY, ¥ 3TO yXonuTt B nojie kind 3nauenusimu brow u toe.

HN3n0Mm 6e3 mepemnaga He U3JI0M. ['pebeHb npu3HaKa 0TOPACHIBAETCS A0 BCSIKUX IIOPOTOB, €CIIN
B €r0 OKPECTHOCTY HeT 3aJaHHOI0 Iepenana penbeda. llyM MIOTHOW CHEMKH B CAHTHMETDHI He
HabupaeT ero HUKOIIa, OKPECTHOCTh HACTOsAIelH OPOBKM HabupaeT Bcerga. DTO TJIaBHBIN GUIBTD,
1 OH ¢GU3UYECKUH, a He cTaTUCTU4YecKui. [loporu BHyTpeHHEN MaTeMaTUKU MOA0UPAlOTC cCaMU U
HapyXy He BbIHECEHHI.

Ilepenan mepsieTcsi B 0a3e 3aMepa, a He IO BCeH HIHPHMHE yCTyma. OTO IepBas u3
PacupoCTPaHEHHBEIX OIMMOOK. Y IecATHUMETPOBOro ycryma npu 6ase B Tpu s4dedku none drop
IMOKaXxeT TPU MeTpa, a He AecATh. ba3a 1o yMondaHuio 8 s4eeK B KaXKOyi0 CTOPOHY, Ha METPOBOU
sd4erke 3TO *8 M, 4ero xBaTaeT Ha KapbepHHU ycTyn. lllupmHa OTKOCa M3BECTHA BaM, a He
WHCTPYMEHTY, I03TOMy 0a3y 3amaBaiiTe mo Hel. B xxypHan 06a3a medaTaeTcs M B g4elKaX, U B
MeTpax.

IMons Beixoma - kind, drop (mepemnapm, M), length m u slope deg (cpemHuii yKJjOH CTOPOH).
Crnot mpuxoOuT pacKpalleHHBIM II0 mHepemnafy, OPOBKM TEIJIBIM, ITOAOIIBHLI XOJIOOHBIM. Kitacce
MMOSIBASIOTCS, TONBKO KOT[a Mepenaj OeUCTBUTENbHO pa3HbM. Ha Kaphepe C OOWHaAKOBBIMU
yCcTylaMu pa30poc COCTaBlsieT eQUHUILE IPOLIEHTOB, JeJIeHNe Ha KJIacChl pes3asio OBl IIyM, M TaM
OCTAETCs OOWH KJIacC Ha BUI.

ITopor 3HAYMMOCTH OCTA€TCs dYejloBeKy. dopmanbHOro mpu3Haka OpPOBKH He CYIIECTBYET,
pacmo3HaBaHWEe NOEPKUTCA Ha onblTe Tomorpada. CyliecTByeT mepelian, KOTOPBIM BEL T'OTOBEI
CYMUTaATh YCTYIIOM, U OH Pa3HBIM Ha Kaphepe, HOPOKHOM HachHINM u OGeperoBoM ycTyme. [ToaTomy
WHCTPYMEHT HapO4yHO OTHAeT GoJbllle, 4eM HYXKHO, BMeCTe C YHCJIaMU [jig oTOOpa, a B XKypHall
revaTaeT MPOLEHTHUIIN Iepenana - TOTOBYIO MOACKA3KYy, rae pe3aTth. OTéupaiite GUIBTPOM CJIOS 10
nonto drop, TIAnsa Ha KapTy, IepeCYuTHBaTh IIPKU 3TOM HUYEro He HaJo.

2.20 BpoBKH M IOJOIIBHI B padoTy

IIpeBpalaeT TUHUY OPOBOK UM MOAOIIB B pabodre CTPyKTypHEIE TuHUN. CHUMaeT oTMeTKu ¢ LIMP,
cobupaeT GopMEI GPOBKA-IIONONIIBA ¥ PACKIIAAEIBAET UX II0 IBYM CJIOSM.

CuneHnapueB gBa. [IepBuili - TUHUYU OpUIIH U3 2.19 o IJIOTHOM ChEMKe. BTOpou - NUHUU yKe
eCTb B TOmorpa¢puyecKkoM KOMIIJIEKTe, re OPOBKU OMMCHIBAIOTCS 0083aTeIbHO M CBOMMHU KOOaMU
KJjaccudukaropa. [JeTeKTop TaM He Hy>KeH BOBCe, Hy?KHO POBHO TO, YTO AejlaeT 3TOT UHCTPYMEHT.
Bup nuHUM 3aKoOupoBaH, a KakKasd OpoBKa C KaKOW IIOAOIIBOM 006pa3yioT Gopmy, HET, U CBA3b
IPUXOOUTCS cobmpaTts. TakMX KOMIUIEKTOB MHOTO, a INIOTHEIX CHEMOK MaJio.

[TapameTp Yro 3amaér ITo ymon4aHuio / COBET

Kaupoupoate! (Berxom 2.19) JIMHEeMHEIN CJION C HoJIeM BUda. -
T'oguTCst U CJIOMH OPOBOK C
IOOOIIIBAMHU U3
Tornorpamu4ecKoro
KOMIIJIEKTA.
OMP Ta xe, uTo momaBanachk B 2.19. HeobOsI3aTeIbHO
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ITonne Bupma ITone co 3HAYEeHUSIMHU brow u kind
toe.
OTceuka 110 Iepenany, M IMToBTOpSsieT punbTp 2.19, 0 (B3sTH BCE)

4yTOOBI HE 3aBOLUTH OTOEJIbHBIN
OTQUIBTPOBAHHEIU CJION.

[Ipepen nytu Ccrycka, M Harplie 3TOro CIyCcK 50
IpeKkpamaeTcs, u OpoBKa
YXOOWUT B HETIapHEIE.

Iomns cormacuuix 1pob (Ior.) Huxe sTo#t monu ¢popma He 0.4
cobupaeTcs.

®opMBbI COOHPAIOTCS CIIYCKOM IO CKJIOHY, a He Mo O1u30ctH. OT IPOOHBIX BePIINH OPOBKHU
UOET CIIyCK II0 HaIpaBJIEHUSM CTOKA, IT0OKa He BCTPETUTCS ITOAOINBA, W MOAOIIBEI TOJIOCYIOT. Tak
paboTaeTt pu3rka ycTyIa - Boga ¢ OpPOBKM CKaTHIBAETCS 10 OTKOCY POBHO K ero nopoinse. Ha KkpuBoM
00opTY C y3KuMH OepMaMu OIHzKANINAa 0 PACCTOSHUIO ITOMAOINBA YaCTO IIPUHAMIEXXUT COCEOTHEMY
YCTYILy, ¥ BEIOOD IT0 OJIM30CTH ommbaeTcs TaM, Te COyCcK IIpaB. [Ipegern OyTu gepxuTe OIU3KUM K
3aJI0KeHHI0 0TKoca. CIUIIKOM OOMBbIION ITpemesl HO3BOJIUT OPOBKe mo0exkKaTh [0 YyKOM IOIOIIBH U
COCTaBUTh C HEH MPaBOOIOA00HYIO JIOKHYIO ITapy.

IIMP HeoOsi3aTenbHa. CIIyCK IO CKJIOHY OTBEYaeT Ha OJOWH BOIPOC - rae Hu3. Korma y muHHU
eCTb COOCTBEHHBIE OTMETKM (BBIXOH 2.22), OTBET yKe B HaHHHBIX, U penbed He HYXKEH, MOMOIIBOM
cuuTaeTcs GnuKanmas IUHUS, JlexKallas HuxXKe OPOBKU.

Bes3 artoro TomorpadguuecKuil ClleHapu¥ XOOui Mo Kpyry. YToOH IOCTPOUTH penbed dopMamy,
HYZKHBI IIaphl, @ YTOOBI cOOPaTh mapkl CIIyCKOM, HyKeH pejbed - KOTOPOTO €Ill€ HEeT, eTro KakK pa3 U
cTposAT. [Ipuxogusioch menaTh 4YepHOBOU ITpoxod 2.03 1Mo ogHUM TOPU30HTAISAM, 3Hasi, YTO BHYTPHU
Kapbepa OH HeBepeH. Tenmepsb NOPSOOK MPSIMO. 2.22 gaét oTMeTKH, 2.20 6e3 LIMP cobupaert mapsl,
2.03 CTPOUT ITOBEPXHOCTh.

C LUMP pabGoTaeT IpeXHWH CIYCK, ¥ Ha KPUBOM OOpPTy C y3KHMH OepMaMH OH TOYHee, TaM
OnuKaMIas Mo PacCTOSHUIO ITOQOIBA YaCTO MIPUHAIEXKUT COCEOHEMY YCTYIIY.

®opMa 3TO OIHA MOAOIIBA U MHOXKECTBO OPOBOK IpPH HeH. TpacCHpPOBKA PEXeT MIUHHYIO
OpOBKY Ha KyCKH, Chbe3[ pa3phiBaeT KOHTYp, IIPU3HAK NPepHBaeTCsAd Ha IIOJIOTUX ydacTKaxX. Bce
KYCKH CIIyCKAQIOTCSI K TOW XK€ IIOHOIIBE, IIO3TOMY Pe3yJbTaT IPYHIUPYETCS 0 IOAOIIBE, a He
BEITMCHIBAETCS napaMu. [lomomBa nomnazgaeT B BRIXOL OOUH Pa3, a e€é OPOBKM ITOJIy4aloT oblee Ioje
link. 3T0 TOT Ke B3TJISI[I, YTO U B IIOCTPOEHUH TTOBEPXHOCTU MEXKIY CTPYKTYPHBIMH TUHUSIMH, TE
CTOPOHEHI - MHOXKECTBA, a He OTHeNbHEIE JINHUHU.

HemapHble THHHUHM HE NPONAJAIOT MOI4Ya. TpeTuil cioi cobupaeT UX C IPUYUHON B aTpPubyTeE.
JIu6o cmycK He HOIIEN [0 MOMOIIBLI, KOIJa Majl IIpedesl IIyTH WM OPOBKa JIOXKHAs, JIMOO CIYCK
pas3oIIEsicss IO Pa3HbBIM MOMOIIBAM, KOT[a JIMHUS CKJIeWJjia OBa ycTyna. HawmMmeHbIass OO
COTJIaCHBIX TIPO0 MevYaTaeTCcs B XKypHAJ U CIIYXKUT yKa3aTelleM Ha TaKylo CKIeHKYy.

Brixomsl Bepx 1 Hu3 unyT LineStringZ ¢ monsamu kind u link, ormeTku cHstel ¢ LIMP B reomeTtpuio.
9TO TOTOBBLIE BXOOBI AJIS IIOCTPOEHUS IIOBEPXHOCTU M [OJISI BHITPY3KU TPEXMEPHBIMU JTUHUSMHU B
ABTOKA]I u Kpepo.

2.21 IIpumep Kapbepa (aeMo)

CTpouT meMo-Kapbep W HUCTUHHBIE CTPYKTYPHBIE JIMHWKU K Hemy. Ilapa pacTp-IMHUU CIyKUT
9TajoHoOM ayis 2.19, BXOOOM [JIsi TOCTPOEHUS MOBEPXHOCTU U y4eOHBIM IPUMEDPOM, U BCE 3TO 0e3
3@KPHBITHIX JAHHBIX.
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[MTupuna, BricoTa, s4ueek Pasmep rpupa. 400 x 300

Pa3mep sueliku, M Illar rpuga. 1

3epno I'CY ([or.) IToBTOpsieMocTh. OMHO 3EePHO 7
OaéT OIWH U TOT XKe Kaphep.

CK BrIXOza MeTtpuueckasd. [Ipu mecTHOU EPSG:32640
CK npoekTa BrIOupaiiTe €€ xe.

KonuyecTBO yCcTymoB CKOJIBKO yCTYIIOB B OOPTY. 3

BricoTta ycTtyna, M ([orm.) [TpeBrIllIEHME OOHOTO yCTYyIIA. 10

Mym crémku, M (Ho1r.) HNmuTanms morpemnisHocT 0.03
IIJIOTHOM CHEMKMU.

OrtBaj, Cxopsamiasicsa KaHaBa [omonmHUTEIbHBIE (POPMHI. BKJTIOYEHEI

(Oom.)

Kypma monoxuTs (0xBar) Knapét memMo Ha MecCTo, IO CJIOSIM IIPOEeKTa

pa3Mep He MeHseT.

CoctaB penveda momobOpaH Tak, 4TOOBl Kaxpas ¢dopMa MIpoBepsija CBOIO CTOPOHY IeTEKTopa.
ONIUNTUYECKUN Kapbep C ycTymamMu u OepMaMu OaéT MpaBuUIbHBIE IMaphl. Che3m, Mpope3aroimi
YCTYIIBI, HAéT HACTOSINIMH Pa3pbIB - Ha €ro Oyre UCTUHHBIE JIMHUM OOPBIBAIOTCS, U KAaHAWUOATHI
00s13aHBl OOpHIBATECS TaM kKe. OTBaJl C MIJIOCKMM BEPXOM Ha€T 3aMKHYTyI0 Iapy. Cxopsimasics
HaropHas KaHaBa [a€T TPU JIMHWUM, CXONSIIMECs B TOYKY, - TOT CiIy4ail, rme BeC IIOBEPXHOCTHU
MeXAy JTUHUSMU BHIPOXKIOAETCS, & OTMETKA OCTAETCS BEPHOM.

OxBaT KJIaJdéT meMo Ha MeCTO U He MeHsieT ero pa3mep. Popmh Kapbepa Gu3udHL, ycTym 10
M OpHU OTKOCe 7 M. PacTaHyTEIM 0O KHJIOMETPOB Kapbep IIpeBpalaeTcs B IJIOCKOCTh, Ha KOTOPOU
OeTeKTOpYy Hedero MCKaTh, II09TOMY pa3Mep 3apailoT Tonbko «IllupuHa» u «BricoTra». OTOEenbHO
po cucteMy KoopauHaT. Ecimu y mpoekTa OHa MecTHasl UM Heu3BeCTHasd, BrIOepute e€ ke B «CK
BeIXOHa». IlepecyéT oxBaTa U3 Heu3BeCTHOU cucTteMbl B UTM HaéT HeBEepHLIM pPe3yabTaT, U AeMO
OKaxkeTcs JaJieKO OT Hy2KHOT'O MecCTa.

BTopoti BEIXOO, HCTHUHHBIE JTUHUH, HeceT 1o kind (brow, toe, thalweg) u link, a oTmMeTKu s1exkat B
reoMeTpuu Z. [Io HeMy ITOJTHOTA ¥ TOYHOCTH IETEKTOPa MEPSAIOTCS YHMCJIOM, a He ry1a3amMiu. [lomoxuTre
KaHOuOaToB U3 2.19 moBepxX UCTUHHBIX TUHUU U TIOCMOTPUTE, TAE OHU Pa30IILIUCh.

2.22 IIpo¢dunupoBaHue OTKOCOB

[JaéT HeMBIM TMHUSAM IPOQPUIb 110 TOPU3OHTAJIAM, KOTOPEIE K HUM IIPUMBIKAIOT.

[TapameTp Yrto 3amaér ITo ymomyaHnuto / cCOBeT
JIuuauu 663 0OTMETOK BpoBKY 1 mOOOIIBEI U3 -
KoMmmJieKTa mwiu u3 2.20.
T'opusouTanu Cioii TOpU30HTAJIEN TOTO XKe -
KOMIIJIEKTA.
[Tone BEICOTHI TOPU30HTANIEN AtpubyTt ormMeTKH. IIycTo - Z ELEV
BEPIINH.
JTONIyCK IPUMEBIKAHUA, M HackoipKO KOHell 0.5
TOPU30HTAalI MOXKET He [OUTHU
OO JIUHUMN.

OTKyma 0epyrcsi oTMETKH. Y OPOBKHM B TOIIOTPadrIeCcKOM YepTezKe CBOEM OTMETKH HET, U 3TO
OOJITO BRITNISAOENO TymukoM. Ho HOpMaTuB TpeOyeT HOBOAWTH TOPU3OHTAM [0 JTUHUU OMUCAHUSI
00beKTa ¢ (popMHpPOBaAHHEM y3JI0OBBIX TOYEK, U KaXKdas TaKasd TOYKa HECET OTMETKY CBoel
ropu3oHTanu. OTcioga u Ipoduslb BCel IUHUY - IepeMeHHas OTMeTKa U3 CaMHUX JaHHEIX, a He OJHO
YHCJIO Ha BECh OOBEKT.
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Baxnas nonpaBka. ['opr30oHTanb He HAET MO OpoBKe. [Io 0TKOCaM IOPHU30HTAIU PEXYTCS, U Ta
eIMHCTBEHHAas, YTO JIeTJia BA0JIb OPOBKY, JTOKUTCS TaK JIMIIL IIPKU COBIIafIEHUN OTMETKHU C CEUEHUEM,
TO eCThb ciIy4aiiHo. PaboTaeT UMeHHO IIpUMBIKaHKe, a He COBIIafeHue.

YTo cuHuTaeTcs BCTpedeH. [lepeceyeHne TUHUY C TOPU30HTAJIBIO HACKBO3b ¥ KOHEI[ TOPU30HTAJIH
B IIpefesiax momycka. MexKay BCTpedaMu OTMETKA UHTEPIIOIHUPYETCS 10 AyTe JIMHUY, 32 KpaWHUMU
OEepPKUTCS IMOCTOSSHHON. JKCTPAIIOIMPOBATh YKIJIOH BEOJIb OPOBKY OMACHO, OH YacTO MEHSEeTCs Ha
II0OBOPOTAax.

IIpenensl MeToma. MeTon paboTaeT POBHO HACTOIBKO, HACKOJIBKO KOMIIJIEKT TOMIOJIOTHYECKH
coriacoBaH. EciM TOpPHU30HTAIX OO JIMHUM He OOBEOEeHEHl, JIMHUS OCTAéTCs HeMOH W YXOOUT B
OTHOEeNbHLIH CJIOM C HNPUYNHOIN. KOMMYecTBO OMOPHBIX TOYEK MUIINETCS B aTPUOYT n samples W B
XKypHall MeguaHod ¥ MUHUMyMoM. OfHa TOYKa O3HA4YaeT MOCTOSIHHYI0 OTMETKY I10 BCEeH TUHUHU, U
39TO BUIHO Cpa3sy.

MecTo B KoHBe#epe. Bruixon - LineStringZ, rotoBasi ctopoHa ¢hopMbI [y BxomoB Bepx dopMm u
Hu3s d¢popm nucrpymenTta 2.03. BmecTe ¢ 2.20, KOTOPHIHM coOMpaeT maphl U 3al0JIHSIET 110JIe CBA3Y,
39TO 3aMBIKaeT TolorpaduyuecKuil clieHapui. I[InomagHble Kapbephbl, BBIEMKM, HACHIIU U OTBaJIHI,
BHYTPHU KOTOPEIX TOPU3OHTAJIM [10 HOPMATUBY HE OIUCHIBAIOTCS, IIOIy4YaloT IOBEPXHOCTh U3 OOHUX
OPOBOK M TOIOIIIB.

BBICOTHBIE OTMETKH KaK BTOpOﬁ HCTOYHHK

Tomonsas, mpuineui U3 ABTOKaja, 9aCcTO He HECET Z y OPOBOK U OTKOCOB. Tomorpad cTaBUT
OTMETKU OTHENIbHBEIMU TOUYKaMHU, a IUHUY OCTaBJISAET NJIOCKUMY, II09TOMY BTOPHIM UCTOUYHUKOM ULOYT
BBICOTHBIE OTMETKH.

Toyka JMHUI0O HEe IIepeceKaeT, 3HAYWUT BCTPeYed cuuTaeTcs Oim30CcTh. Todyka He [pasblile
OOIIyCKa HIPUMEIKAHUS HAET OIOPHYI0 OTMETKY Ha CBOeM OyroBoM KoopmuHaTe. [lanbine BCE
KaK C TOPU30HTAJIIMH - TPODUITE CTPOUTCS II0 BCEMY PSANY OMOPHBIX TOYEK.

Kyza craBsaATCSA BEepUINHBI

OTMeTKa XKUBET B BEPIINHE, a BCTPEYHU CIIYYalOTCs TMe MPUOETCS, T09TOMY BEPIITUHEI TPUXOTUTCS
no6aBnsaTh. IIpaBuno Takoe. Eciu BepIImHa yzKe CTOHUT DPSAAOM CO BCTpeudei, OmKe [OOMycKa
TIPUBS3KM, HOBasA He HoOaBISIETCS, a BCTPeYa OTHOCUTCS K CYIIECTBYIOILIEH BEPIIWHE - OTMETKa
3amaéTCs B HEW TOYHO, ¥ KOJIMYECTBO Y3JI0B JIMHUYM He pacTET. Ecnu 6uxkaninas BepIlinHa Oablile,
BEPIIMHA BCTABIISETCS B TOYKE BCTPEYU.

BcTaBku IpopeRXuBaOTCsS HaMMEHBIITUM II1aroM, OBe MOOPsO He O/Iuke 3agaHHOTro paccTosHus. Ha
TYCTHIX TOPU3OHTANISAX 0e3 3TOro NuHUSA oOpacTaeT y3JaMH Tylle, YeM HYyXKHO penbedy. IIpoba,
KOTOPOM He [OCTAJIOCh BEPIIUHLI, IIPU 3TOM He IIpolafaeT - Ipodulb CUUTAETCS II0 BCEMY PSIOy
mpo6, ¥ CoCemHNe BEPIIUHE K HEH TIHYTCH.

2.23 JIUHUH CTOKA OT TOYEeK, IHHUH U KOHTYPOB

Kynma cTreuéT Bozma u3 3agaHHOro Mecra. OT KaXKAo¥ CTapTOBOM AYENKU MHCTPYMEHT UIOET BHU3 110
CKJIOHY IIO HallpaBJIeHUAM CTOKa D8 u pucyet npougeHHBU NyTh TUHUENU.

[TapameTp Yro 3amaér ITo ymon4aHuO / COBET
Bxoguas LIMP Penbed B MeTpax B METPOBOH -

cucTteMe KOOpauHarT.
OTKyZa cTeKaeT ToukY, TUHUY UJIU KOHTYPHL. -

Touka HaéT OgHYy STYEHKY,
JINHUS TYEUKU OO coOOI],
[IOJIUTOH BCe AYENKU BHYTPHU.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

[IpuéMHUKYN

BomoéMmbl, peku, KaHaBHI.
Tpacca ocTaHaBIUBAETCS,
MIPUOSA B HUX.

OcTaHaBIMBaTHCA HA OcTaHoB B A4YeliKe, Kyna 0
BOOOTOKE: IIOPOT, TYeeK cTekaeT 00JbIlle 3alaHHOT'O
KonudecTBa sg4eek. [Topor ToT
XKe, 94T0o B 2.06. 0 = BBIKII.
OcTraHaBIuBaThLCS Ha OcraHoOB TaM, rge N0ToK 0
BBITIOJIa2KMBAaHUM: YKIIOH, TepsieT cuiy. 0 = BBIKIIL.
TpagychH
[I71vHa OoJI0Toro y4acTKa, M Kopoue 3Tol gIuHE IOJIKa 50
IIPOIIyCKaeTCs.
30Ha 3apOXKAEeHUs: YKIIOH, OT60p Tpacc, y KOTOPHIX eCTh 0
rpagychl IOCTaTOYHO KPYyTOU y4acToK. 0
= He IIPOBEPATE.
InrHa 30HEL 3aPOXKIEHUA, M Kaxko# miuHB TOIKeH ObITh 100
KPYTOHU y4acCTOK.
OO6prIBaThH TPaccy mpu Tpacca oOprIBAETCS, BIUBIINCE CHSITO
CIIUSITHUY B y2Ke IIPOUEHHYIO.
CrnaxuBaHue TpPaccCH, Ckpyrnenue ctyneHeri D8 gz 0
urepauu (goi.) yepTexka. OTMETKU He
MEHSITCH.
[TepenecTu DO UCXOOHOIO Kakue aTpubyTH UCTOYHHUKA -
obbekTa (mor.) JieYyb B TPACCY.
3aroIHUTE BOagUuHEL [Tnaumon-Iap0y nmepen BKII.

TPacCUpoOBKOU. MHaue IyTh
OCTaHaBJIMBAETCS B IEPBOU XKe
sMe.

IInomamabie UCTOYHUKHU. KaHaBa B BOCEMb sTYeeK HAéT BOCEMBb JIMHUM, KOHTYD OTBajia CTOJIBKO,
CKOJILKO sSTYeeK OH HaKphIBaeT. HuxkKe MO CKJIOHY TPacCChl CXOOSTCS B OOHO pycio, u 6e3 oOGpniBa
[0 HEeMY IIPOMOET KaxKpasl - ThICA4Ya siYeeK OTBajia AacCT THICSYYy KOIHM OmHOro pycia. ®nazkok
OOpbIBaTh Tpaccy MPH CIHSIHUH IIpeBpalllaeT NydYOoK B [epeBo, Toe Kaxaasa sdeilika mpoumeHa
OOWH Pa3, a CBSI3HOCTh COXPAHSIETCS, TPAacca HOBOOUTCS OO0 MECTa CIIUSHUSA.

30Ha 3apoXKaAeHHus1 OTOUPAET TPACCH 10 KPYTHU3HE, OCTAIOTCS Te, ¥ KOTOPHIX €CTh YYaCTOK Kpyde
3alaHHOTO yIJla UM He KOpode 3aJaHHOM MJIWHEL. Tak HIIYT CXO[ JIaBUHEBI - OHA CPLEIBAETCS TaM, Ihe
CKJIOH IEePKHUT KPYTU3HY Ha IPOTAKEHHU, a He B OOHOM siueiike. OOBIYHLIE ITOPOTH 25 I'PayCcoB U
COTHSI METPOB, I/IMHA HaWOeHHOIr 0 y4acTKa ITHUIIeTCs B IIOJIe steep m.

BrInonazkuBaHHe 00pHEIBAET TPACCy y IOOHOXKMS CKIIOHA, Ha Teppace, Ha moiMe. YKIIOH MepseTcs
OCpPEemHEHHO TI0 TOCIeTHUM MeTpaM ITyTH, U IJINHa 9TOTO y4acTKa 3afaétcs psgoM. KopoTkas monka
BHYTPHU KPYTOTO CKJIOHA CpefHee He YPOHUT U IIPOIIYCKAeTCs, HaCTOSAIee BEIIOIaXKUBaHWe YPOHUT.
PexkeTcs 1Mo Ha4yaJly y4acTKa, 9TO U €CTh MeCTO, I'lle IIOTOK pPacTeKaeTCs.

ITouemy B rpapycax. [Toporu 3agarloTcst yIrjioM, a He OTHOIIeHHeM. JIaBUHHBIE ¥ TEOTEXHUYECKUE
KPUTEPUH MUIIYT B TPafiycax, ¥ pacTp YKJIOHA y Tomorpada Toxke B rpagycax.

IIpuyrHA OCTAHOBKH IIHUINIETCS B IOJI€ reason M PAa3/IMYaeT YETHIPE CIydas:

* CTOK - HUXKE HEKY[a;

» Kpan aucra - penbed KOHYMIICS;

* TIpUEMHUK - IPUIIITY B 3aJaHHEIN BOLOEM HJIU BOIOTOK;
* CinusiHMe - Tpacca BJIUJIaCh B yKe IIPOUIEHHYIO.

ITons BeIXOOA:
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* src_id - HOMEp UCXOOHOTO OOBEKTA;
* cells - KOJIUYECTBO SYEEK;

* length_m - OJIMHA IYTH;

* drop_m - IIepemnang;

* slope - CPEOHUU YKIIOH;

* z start ¥ z_end - OTMETKM KOHIIOB;

* reason - IPDUYKWHA OCTAHOBKHU.

Tpacca D8 upéT mo BOCBMU HANPaBIEHUSM M IIOTOMY BBITJIAOUT CTYHEeHSMU IIof 45 rpagycoB. OTO
CBOMICTBO MeTOfa, a He omubKa, U CrilakuBaHUe CKPYIJideT JIOMaHylo O YepTexkKa, OTMETKHU IIpU
9TOM He MeHSI0TCS. JIMHUSA CTOKa IIOKa3blBaeT IIYTh IO TONOJIOTHMU peflbeda U He YUWTHIBAET HU
BIIUTHIBaAHUE, HU IIOAIIOP, HU TPYOHL.

3. HOHOJIHHTGJ’IBHBIG HHCTPYMEHTBbI aHA/TU3ad

3.01 KareropuaJbHbIH HHIUKATOPHbIM KPHUTHHT

HHacTpyMeHT KaTeropuHajabHbId HHIWKATOPHBIM KPHIHHI CTPOUT KapTy BEPOSTHOCTH IIO
KaTeropuaIbHOMY II0OJIIO - MUHEPAILHOMY TUIY, IUTOTUITY, JIIOOOMY TEKCTOBOMY Knaccy. B oTnuuune
OT OOBIYHOTO KPHUTHHTA, KOTOPHIM HMHTEPIIONMPYET BEJIMYUHY, 30EeCh OLIEHWBAETCS, HACKOIbKO
BEPOSATEH KaX[bIM KJIacC B KaXIOM TOYKe IJIoLIaau. DTO HYKHO TaM, TIe BaXXHa He BeJIMYMHA, a
MIPUHAJIEKHOCTE K TUITY - TIe OXKUOaTh 3aMellleHne, I'le CMeHsAeTCsS COCTaB IIJIacTa, e IPOXOaUuT

T'DaHUIla MeXNOYy PAa3HOCTAMHU.

[TapameTpsr:

[TapameTtp

YTo 3amaéT

[To ymMmom4aHuio / COBET

TouyeuyHBIN CIIOU
KaTteropuanbHoe mnoie (Kjacc)

Pamuyc nmoucka, MuH./Maxc.
TOYEK, pa3Mep sTYeuKH, 0XBaT
Iomns caMmopoaKa

BeposiTHOCTH 11O KJ1accaM
(MHOT'OIIOJIOCHBIH)

Kapra 30H (caMbIli BEPOSTHBIN
KJ1acc)

YBepeHHOCTh (MakKc.
BEPOSITHOCTD)

YpoBHU BEPOSITHOCTH

Krnacc gns KOHTypoB
Bukybuueckoe criakuBaHue
rpasu (mor.)

Cxpyrnenue rpauut (Chaikin),
urepanuu (gor.)

HUcxogHEIE TOYKHA.

ITone knacca (MUHTHI,
nutotui). [Iycteie u NULL He
UOyT.

[Touck u ceTka - KaK B «2D
Kriging».

Homns camoponKa B
mogoOpaHHOI BapuorpaMMe,
ot 0 oo 1. ITycTo - kakK
rmomoOpa’socs.

PacTp: ogHa momoca Ha Kiacc,
UMs Kjlacca B OIHMCaHUHU
TIOJIOCHI.

PacTp kopma camoro
BEPOSITHOTO KJIacca,
COOTBETCTBUE KOMIOB B
XKypnarn.

PacTp makcumyma
BEPOSITHOCTH: TIe Kjacc
YBEPEHHEIN, TOEe CIIOPHEIN.
YpoBHU OJ1s1 BEKTOPHBIX
rpauutl, goau ot 0 mo 1.

HNwms K1acca poOBHO Kak B IIOJIE

KyaccosB. IlycTo = Bce KJj1acCCHL.

CryuieHue rpupa nepeq
KOHTYpPUHIOM, Kak B 1.04.
[lommomHUTENbHOE JIETKOE
CKpyTIIeHUe.
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IIyCTO

Heo0s13aTeIbHBIN

0.250.50.75
MIyCTO
X2
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

'paHulbl ypoBHEHN JluHuu ypOBHEU C KJI1aCCOM U Heo0Os3aTeIbHBIN
BEPOSITHOCTHU (JTMHUH) YPOBHEM.

ITonnocel BEPOSATHOCTH [Tonocel MeXOy YPOBHSAMHU C Heo0Os3aTeTbHbBIN
(TTONTUTOHEI) TOTOBOM pacKpacKOMu.

OO6pes3Ka 0 Macke Takas ke, Kak B 1.02, - MOMTUTOH 13 ITPOeKTa JTU00 BHIITYKIIas 000JI09Ka TOYEK C
6ydepom. Macka MpUMEHSIETCS KO BCEM TPEM BBIXOOAaM, BEPOSITHOCTSIM, 30HAaM ¥ YBEPEHHOCTH.

Kak cuuraercs

KogupoBaTh Kimaccwel uuciaaMu 1, 2, 3 ¥ MHTEPIOJINPOBAThH 3TOT KOO HEJb3sA. Y KaTeropuil HET
MopsifiKa, Kjacc 3 He «HaJibllie» Kiacca 1, U cpemHee MeXOy HUMH OeCCMBICIEeHHO. [loaTomy
WHCTPYMEHT MIOET MHOUKATOPHBIM nyTéM. Ha KaXOblfi KjacC CTPOUTCS HMHOUKATOP - eOuHHUIA
TaM, TOe CKBaxKMWHa 3TOTO KJjacca, HOJNb Be3lde MHade. KaxXXAbW MHONKATOP KPUTYETCS OTOEJIBHO
OpOWHAPHBIM KPUTHHIOM, KaK OOBIYHOE IIOJIe, M Ha€T IOBEPXHOCTb OT HYJIA OO0 €OWHUILI, 3TO U
eCTb BEPOSITHOCTH KJlacca. BapuorpaMma mHAWKATOpPa IIOAOHUPaeTCss aBTOMAaTHUYECKH ChepruiecKoi
MOIEeJIbIO 10 3KCIIepUMeHTaIbHOM’.

MHJJ,MKaTDprII?I KPWUTMHI . BEPOATHOCTb 30HbI 3aMelleHNs

- 0.8

o
[e)]
P(zameLueHue)

o
~

0.2

0.0

© cunbBUHUT (0)
@ 3amelleHue (1)

Puc. 21: UHOUKaTOPHBIN KPUTHUHT Ha CHUHTETUKE: CKBaXKMHEBI C KaTeropueu (KpacHble - 3aMellleHNe,
Oesble - CUJIBBUHUT) IIPEBPAIIAlOTCS B KapTy BEPOSITHOCTHU Kjacca. [Toporom 0.5 M3 He€ pexkeTcs
KOHTYP JOMeEHa.

PazmesnbHBIE HHOUKATOPEI B CYMMeE He MaloT POBHO €IUHUIY ¥ MOTYT HEMHOT'O BRIXOIUTE 3a AUAla30H,
9TO M3BECTHOE CBOWCTBO MeToda. I103TOMy OIlleHKa KazxKOoro Kjacca oOpes3aeTcss B HOJb OOHH, a
3aTeM BEPOSITHOCTH II0 KJjlacCaM HOPMHPYIOTCS TakK, YTOOBI B KaXKIOOH sTYeHKe X CyMMa PaBHSIIACh
eOUHHUIIE,
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Korga ckBazkuHa He ImoIajia B CBOIO 30HY

OOnIyHOEe 3aMeuaHHe Takoe. CKBaxKHHa OIIACHOTO Kijlacca OKa3ajlaCh BHE OIIaCHOM 30HBI. JTO
He cOoii mombopa, a CBOMCTBO CaMOPOOKa, WM Pa3o0paThCsAs B HEM HAOO OO0 HPABKKU OCTAIbHEIX
rmapaMeTpOB.

PoBHO B TOYKe 3aMepa KPUTUHT TOYEH ITpU JIFI000M cCaMOpPOKe, OlleHKa B Y3J1e, KOTOPHIH JIET Ha YCThE,
paBHa caMoMy UHOUKaTOpPy. HO y3en ceTky modTH HUKOTIA He CaOuTCs Ha yCThe. [Ipu HeHylIeBoOM
CaMOpPOJKe ITOBEPXHOCTL OKOJIO TOYKM TEPIIUT PA3pPhIB, U YKe B HECKOJIBKUX METPAX OT CKBAXKUHBI
OIleHKa IIpPOBaIMBaeTCs K MECTHOMY cpenmHeMy. BoT umcnoBou npumep. [Ipu mHarrete 0.5 B naTH
MeTpax OT OOUHOYHOM CKBaXXWHEI Kjlacca «B» BeposATHOCTHL mapmaeT mo 0.47, TO eCThb yXOOHUT IIOf,
nopor 0.5, a mpu o6HyIEHHOM HarreTe octaércs 0.97.

OTcropma mapametp Hosst camopoaka. [IycToe mojyie ocTaBisieT aBTOoA60p Kak ecTh. Homnb genaer
TIOBEPXHOCTH TJIAAKON y OAaHHBIX, U CKBAXKWHA YOEepPXKUBAET CBOU KjlacC B CBoed suerike. OOIas
OUCIIEPCUS TIPH IIEPEHOCE [OJIM COXPAHSETCS, MEHSEeTCS TOJIBKO IJIafKOCTh, ITO3TOMY Maciitad
BEPOSTHOCTEH He IJIBHIBET. [TomoOpaHHbIE OJH 10 KJIacCaM IIeYaTaloTCs B KyPHAJI, ¥ CHa4dasla CTOUT
IIPOCTO TTIOCMOTPETh Ha HUX. BOMBINON HArreT 03HadyaeT, YTO KJIACChl ITepeMeIalbl Ha KOPOTKUX
PacCTOSTHUSX, ¥ 9TO COMlepXKATENbHBIH (aKT O JAaHHBIX, @ HE TTOMeXa.

O6Hy.TI${TI> CaMOpPOOOK HY2KHO C OTKPBITHIMH TI'JIa3dMH. OH He BBEIOYMKaA Ho;:[6opa, a Mepa TOoro,
HaACKOJIBKO COCeHHEe CKBaXKHMHEI PaCXOOsdTCA B KilaCCe. Homnb o3HagaeT pelieHnrne C4uTaThb KaXObId
3aMep TOYHBIM H 00sI3aTeIbPHLEIM K MCIIOJIHEHHIO. s KapT OIIaCHOCTH 3TO YaCTO ITPaBHUIIBHO,
IIOTOMY 4YTO II€Ha IIPOIIyCKa K II€Ha JIOKHOM TPEeBOTM HECHMMMETPUYHEI, HO KapTa IIOCJIE 3TOI'O
CTAHOBHUTCS XKECTUE U MSITHUCTEE.

BTopoe, OT 4ero 3aBUCHUT HollafaHue, - gsdeiika. OlleHKa CYUTAETCS B LIeHTpPe SYelKU, U eClIU B
OIOHY S4YeNKy IOIlajii CKBa*XHWHBI Pa3HBIX KJIaCCOB, HUKAKOM CaMOPOLOK UX He pa3BeHeT. Addelky
3anaBa171Te MeJlb4€e PaCCTOdHHSA MezXKOYy COCeOHHMMHU CKBaXHWHAMU. TpeTbe - I'pPaHHIIa IIOJIMTOHaA.
ITomockl BEPOSITHOCTU CTPOSITCS M3 pacTpa CO CriaxkKWBaHUEM U CKpyrieHueM, ob6a HEMHOTO
OBUTAIOT JIMHUIO YPOBHS OTHOCUTENIBHO s4YeeK. EciaM TodKa BBININIA 3a IIOJIOCY HAa BOJIOCOK,
IIpoOBepPhLTE CHauasa 9TO, CHAB 00a CriakuBaHUS.

YT0 Ha BBIXOIE

Tpu pesdynbraTa. MHOTONOJIOCHBIM PAcCTP BEPOSITHOCTEW, OOHA IOJI0CAa HA KJlacc, MMs Kiacca
3anmcaHo B OIMCaHMe IOJI0CkH. KapTa 30H, KO caMOTro BEPOSITHOTO KJjlacca B si9efKe, COOTBETCTBUE
KOOOB U KJIaccoB ImedaTaercs B JKypHan. Heo0Os3aTenbHBEIH pPacTP YBEPEHHOCTH, MaKCHUMyM
BEPOSITHOCTH B sSTUelKe, TI0 HEMY BUOHO, TOE KJIaCC YBEPEHHBIN, a T'le 30HHI CIIOPSAT U MPOXOOUT
TpaHUIIA.

Kapta 3on PlaameweHue) YeepeHHOCTE

- : , 10 - 10
64 . 3aMELIEHNE & i 64 i
5 4 5 54
7 0.6 0.6
= 44 1 . = Z 44
=49 " vactmumoe = z4
> > -
ER f f 3 0.4 34 0.4
2 [ 3 24
02 0.2
CHMBBANKT
14 . 1 14
0.0 4 0.0
04 0 04
] a 2 4 L] -
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Puc. 22: Pe3ynbTaT KaTeropHaabHOTO HHANKATOPHOTO KPUTHHTA: KapTa CaMOTr0 BEPOSITHOTO Kjlacca
II0 MHHEpAJIbHOMY THIY, (OH CHILBHHHTA C OYaraMM 3aMeIeHHus, CBepXy HaHEeCEeHH TOYKHU
CKBaXKWH.

Ha pauHbIX ¢ BHIOpOCAaMM BUIHA eI OgHa 0CO0eHHOCTh. OOBIYHBIM KPUTUHT BHIHYKIEH UHTEPIIOJIUPOBATh
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BEIMYMHY, ¥ OJHA aHOMaJllbHas Impoba JIoMaeT BapuorpaMmy - ITapa OIM3KUX TOUeK C HECOIIOCTaBUMBIMHU
3HAYEHUSIMHU IIOJHUMAaeT HaIrTeT, U KapTa BHIPOXKOAeTCs B cpemHee. MHAukKaTop paboTaeT He C
BENIMYMHOM, a ¢ (GaKTOM MIPHUHAMIEKHOCTH K KIJIACCy, II09TOMY aHOMajibHOe 3HadYeHue B HEM
HEOTIUYUMO OT JII000TO APYTroTro IO Ty XKe CTOPOHY TMmopora. TaMm, TOe IOKa3aTelb MEHSeTCS
PE3KO W HEPEeryaspHO, a BOTPOC TI0 CYTH OBOWYHBIM, WHAWKATOPHBIM MyTh HANEXHEE MPSIMOU
WHTEePIIOSIINH.

Kateropuaneuell nmomxon ynoOeH TeM, 4TO He TpeOyeT 3apaHee IPOBOOUTH rpaHully. He HyXHO
pelllaTh, CUWTATh JHU YaCTUYHOE 3aMelleHue omacHBIM. KapTupyioTcsa Bce THIIBI KaK €CTh, a
HYXKHYI0 KOMOWHAITMIO KJIaCcCOB COOMPAIOT MOTOM K3 BEPOSITHOCTEH. Pemkue KIacChl C MallbiM
KOJTMYECTBOM CKBa’XMH [OAIOT IIYMHYIO BapHOTrpaMMy, WHCTPYMEHT TpenynpexXpmaeT o0 3TOM B
ZKypHas, BEpOSITHOCTb 10 TAKOMY KJIACCy YUTANUTE OCTOPOXKHO.

YT0oOBI OCBOUTH HMHCTPYMEHT 0e3 peaslbHEIX OaHHHX, BKIouUuTe B IIpumMep CKBaKuH (IeMo)
ranky J1o0aBUTH KaTeropuajibHOE Iojie MHUHTHIA. B cioi go6aBuTcs moje mintype ¢ doHOM
CUIbBUHUTA M OdYaraMu 3aMeIleHuss o oOpas3lly PyOoHHKa, Ha HEM HMHCTPYMEHT MOXHO Cpa3y
MIPOTHATh.

ITpu HepaBHOMEPHOUN CETH MOXKHO 3aflaThb HeoOsi3aTeJIbHOe I10Jjie BecoB wt u3 mHCTpyMeHTa 1.01
Oexkmacrepu3anusi. Torga MHOUKATOP KaXOoro Kjacca KPUT'yeTCs K ero JeKJacTepu30BaHHOU
mojie, a He K HYJII0, I09TOMY BOA/JIU OT DJAHHBEIX BEPOSTHOCTh CTPEMUTCS K IIPEICTABUTEJILHOU TOJie
KJjiacca. be3 BecoB noBemeHUe IpexHee.

BeKTopHme T'PaHHIIBI I1I0 BEPOATHOCTIIM

KapTa 30H OTBE€4YaA€eT Ha BOIIPOC «KTO HOGGHI/IH B S4YerKe», M 3TOT0 4YaCTO MaJlo. s IIJIaHUPOBAaHUA
HYy2KHee I10JIOCa I1epexoa - rge Kiacc YBepeHHLIﬁ, roe CHOpHI:IfI, roe YBepeHHO I[perfI. 3TO maroT
OBa Heo0s3aTeJIbHEIX BEKTOPHEIX BBIXOOA4, IIO0O YMOT9YAaHHUIO BEIKJIIIOYE€HHBIX.

YpoBHU 3agaroTcsa napaMeTpoM, 1o ymondarui 0.25, 0.5 1 0.75, TO eCTh YeTEIPE IOJIOCH - YBEPEHHO
HeT, IBe CIIOPHEIE U YBEPEHHO [Ia. JInaun HeCyT KJIaCC 1 YPDOBEHB. ITonuroHsl HeCyT KJlaCC, 'PaHUIIEL
niosiockl B nosisix P_MIN u P_MAX u roToByI0 HOAIIKCH II0JIOCH B 11osie band Buma «0.25 - 0.5». ITo
9TOU MOAIMCHU CJIOM Ccpa3y pacKpalluBaeTcs KaTeropusaMu OT 3eJIEHOT0 K KpaCHOMY, HacTpauBaTh
JIeTEeHOY BPYYHYIO He HYXKHO.

OpHa 1oJIoca MOXKET IIpHexaTh HEeCKOJBPKMMH OOBeKTaMM, €CJIi OHa pa30uTa Ha OTHOesIbHBIe
Y4aCTKH MJIOMIaAH. DTO HOPMaJIbHO 1 YOIOOHO, IJIOIagi CUUTAIOTCS 10 KaXXIOMY Y4aCTKY OTHEeILHO.
B nerenme mpu 3TOM POBHO CTOJIBKO CTPOK, CKOJIBKO IIOJIOC, IIOTOMY UTO pacKpacka MOET II0 II0JIOCe,
a He II0 OHOM eé rpaHulle.

I'paHUIEI CTPOATCS IO KaHally BEPOSITHOCTEN, a He 10 KapTe 30H, U 3TO CymeCcTBeHHO. KapTa 30H
XPaHUT TONBKO IMOOemuTesnsd B g4delike. I'me UMEHHO BHYTPHU SYEWKH IIPOIJIa I'PaHUIA, B HEH yxKe
IIOTEPSHO.

HOSTOMy KOHTYD TakKou KapThI I/IJIéT CTYII€HAMH I10 KpasiM A49eeK. CrmaxwuBaTb TaKyIO CTYII€EH4YaTOCTb
3HAQYUT BBIOYMBIBATH IIOJIOZKE€HHNE€ T'DAHHIIBL. ITone BepOHTHOCTEﬁ Ty I/IH(I)OpMaHI/IIO OEPXKHUT, U
KOHTYD IIO HEMY JIOZKHUTCA TyOa, Kyda €ro CTaBUT CaMa MOI€EJIb.

ITpu OByX Kiaccax ypoBeHb 0.5 coBmagaeT c TpaHUIleH 30H, Kiacc mobekmaeT POBHO TaM, THe ero
BEPOSITHOCTH BHIIIIE TTOJIOBUHEL. [103TOMY OfiviH ypoBeHb 0.5 HaéT 0ObIYHYI0 OMHAPHYIO KapTy, TOTEKO
C TJIafKO¥ T'paHUIlel BMeCcTO cTymeHuaTol. [Ipu Tpéx u 6ojiee Kiaccax 3TO yKe He OOHO U TO XKe.
ITo6emuTh MOXKHO U C BepOATHOCTEIO 0.4, a 30eCh CTPOUTCSH UMEHHO BEPOSITHOCTL OBITH HAHHBIM
KJIaCCOM, a He I'paHuIa 100enuTens.

ITpu OByX Kytaccax BouckiBalTe B Kjracc ojisi KOHTYPOB MHTEpPeCYIOui. BeposATHOCTU [OTIOJTHSIOT
OpYyT Opyra OO eqWHUIIH, M BTOPOM Habop O6ymeT 3epKajlbHBEIM Oy6JjieM IIepBOro.

3.02 Kpurunr c BHemrHuM npeidgom (External Drift)

HUucTtpymenT Kpurunr ¢ BHemmrHuMm apeudom (External Drift) omenuBaeTr mose mo TodkKaw,
KOT7la OHO 3aKOHOMEPHO CBSI3aHO C BeJIWYMHOH, KOTOpas yzKe M3BeCTHa BCIOAY B BUME pacTpa.
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Takoi pacTp Ha3wBaioT AperdoM. MM MoxKeT OLITE CTPYKTYPHAsS IOBEPXHOCTh COCEeOHero mjacTa,
rpybasi pervoHajibHasi MOMAEJb, IIOBEPXHOCTb II0 PEOKOM CeTKe WM CEeUCMHUYECKHuH aTpudyT.
OOBIYHBIM KPUTHHT BUOUT TOJIBKO CAMM CKBAaXKHHEI, 3[IeCh Ke K HUM Ho0aBIIsgeTCcsa 3HaHue o ¢popMme
IoJid MeXXOy HUMHU, U TaM, TOe CKBaXK1H HeT, OlleHKa OnupaeTcs Ha 3Ty popMmy.

HWHCcTpyMeHT cTOuUT B rpynme [1omoIHUTEIbHbIE MHCTPYMEHTHI aHa/IM3a U CUUTaeT TeM XKe
kpuruuroM, uto u 2D Kriging. MaTteMmaTuka KpuUruHra He MeHseTcsi. MeHsSIeTCS TOJIBKO TO, II0

YeMy CHUMaeTCsda PEeruoHasibHasd COCTaBIIAIOIIaA.

[TapameTpsr:

[TapameTp

YTo 3amaeT

[To ymonm4gaHuio / COBET

ToueuyHEBIN CIIOM
ITone 3HaueHusd (Z)
PacTp BHemHero opetida

Kanan pactpa gpetida ([or.)
CreneHs apeiida

Tun KpuruHra, paguyc,
MUH./MaKC., HarTeT, CTPYKTYPH
Crmaputs rpup (I'aycc),
paguyc criaXuBaHUS

PacTp kpuruHra c gpeidom

CraHOmapTHas omubKa
KPUTHUHTA

HcxomHble TOYKH.
HHTepmonupyeMuii aTpubyT.
CTOpPOHHSISI TTOBEPXHOCTS S,
M3BEeCTHas Bcioay. B ogHoM
CRS c Toukamu, TOKPHEIBAET
00J1aCTh.

ITormoca MHOTOIIOJIOCHOTO
pacTpa gpeiida.

JInnennag (a0+al-s) unu
KBaJpaTU4YHas CBS3b.
Kpurusr octaTkoB - Kak B «2D
Kriging».

Heo0Os3aTensHoE
crilakvBaHUe pe3ybTaTa.
BrixogHas orreHKa (apeud +
KPUTHUHT OCTATKOB).
Heo0si3aTenbHBIN pacTp
CTaHOApPTHOU OIMUOKH

1 (JTMHEeMHBIN)
Kak y «2D Kriging»

BBRIKJI. / 1

IPOIyIeH

OCTaTKOB.

B 4éM oT/IMYHe OT CHSATHS TPeHaa

®max0K CHATH MOJIMHOMHA/ILHBIH TpeHa v 2D Kriging onuchiBaeT peruoHaIbHYI0 COCTABIISIOITYIO
IIOJIMHOMOM OT KOOpAIHMHAaT, TO €CThb HaKJIOHHOM HJIHA I/I301"HYTOﬁ IIJIOCKOCTBIO. DTO TOOUTCA, KOTroa
nafeHue IjlacTa OGHOPOOHO U ero ¢bopMa npocta. Ho ecnu y monst eCcTh BHIpaXkKeHHas CTPYKTYDa,
IIOBTOPSIOIIAsA U3BECTHYIO IIOBEPXHOCTD, IIJIOCKOCTh €€ He OIUIIIET.

Bremmauil gpeiid cHUMaeT peruoHaJIbLHYI0 COCTABIAIONIYIO He [0 KOOpAUHATaM, a II0 CTOPOHHEMY
pactpy. BriBaeT, 4TO KPOBNS MHTEPECYIOWIETO IIJIacTa MOBTOPSET penbed MOOCTUNIAIONIETOo, OIS
KOTOPOTI'O MOBEPXHOCTh yKe IIOCTpoeHa. TaKyl CBA3b CHUMAIOT PErpecCuell Ha MOACTUIIAOIIYIO
TMOBEPXHOCTb U KPUTYIOT YK€ OTKJIOHEHUs OT He€. [Ipeiid 3mech He QYHKIUSA MecTa Ha KapTe, a
yHKIIMS 3HaueHUS BHENIHETO pacTpa B TOM Ke ToukKe. BCé ocTajbHOE COBIAAaeT CO CHSATUEM
MMOJIMHOMHUAIBLHOI'0 TPEHAA. DTO Ta K€ CXeMa perpecCUs-KpUryHr.

Kak cuuraercs

CHayana pacTp Opedda CUUTHIBAETCA B KAaX[OOW CKBaXKMHE, OMIMHEWHO IO YETHIPEM COCEOHUM
dyelKaM. 3aTeM 3HaudeHUe IIONI perpeccupyeTcd Ha 3TO CUYWTAHHOe 3HadeHHe MeTONOM
HaWMEHBITUX KBaapaToB. Crenensb apeuda 3amaét Bup cBsizu. CTemeHs 1 9TO NUHEHHBIH apeid
BumOa 3HaveHue paBHO a0l mmioc al Ha mpelid, oOvbruHLIM BhIOOP mmst External Drift. Cremensp 2
OINMCHIBAET U30THYTYIO CBA3b C KBajpaToMm npedda, HO MoxkeT BoOpaTh B ceOs 4acThb peajbHOMU
CTPYKTYPHL, IO3TOMY IIOCJIE HEE CTOUT IIOCMOTPETH Ha BApUOTrpaMMy OCTaTKOB.

I[arnpille KPUTYIOTCS OCTATKM Perpeccuy, POBHO Kak oOwprgHOe monie B 2D Kriging, co cBoeit
BapuoOrpaMMoOM, IIOMCKOM U aHu30Tponueli. Ha nocnegueM miare pactp gperida nepecyuTeBaeTCsS
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Ha CeTKy KpUTWHTa, U gpeid mobGaBisieTcss K KpUTOBAaHHOI OIleHKE OCTAaTKOB oOpaTHO. MToroBas
OlleHKa B KaXK[oN s4YelKe paBHa IOpeldy IJIIOC KPUTHMHT ocTaTKa. [I0CKONBKY Apelid H3BeCTEH
BCIOAy, OIIEHKa MeXK[y CKBaXKMHaAMM TSHETCS He K JIOKAaJIbHOMY CpefHeMy, a K ()opMe BHEIIHEeMH
TIOBEPXHOCTH.

_ B pazpeiBe NaHHbX 0BbMHBIA KPUTHHT CTNAMABARTCA K CREOHEMY, _
BHELIHAR NoBEpXHOCTL (Apeind) s 2 MPUTHH MM DETAAETIPoPRY BHewred nosepxnocTy. KPUTWHE C BHELIHWM apeddiom no dz

-120
=140
-160
-180
------ - L. -200
-220

=240

Puc. 23: Kpuruar ¢ BHEITHUM ApekdoM Ha pa3peReHHBIX CKBaxkMHax (pacuéTt B Isoliner). Cnesa -
BHEIIHSS TIOBEPXHOCTH S (mpetid). B 11eHTpe 0OBIUHEBIM KPUTUHT IO dZ: B pa3phiBe AaHHBIX OIleHKa
CTiaXxKuBaeTcsl K cpegHeMmy. CopaBa KpPUTHHT C BHeIHUM ApeiipoMm mo dz moBTopsieT dhopmy
BHEIITHEN ITIOBEPXHOCTH TaM, I'le CKBaXKWH HeT. [[yHKTUpOoM 0OBeIEH pPa3phIB JaHHBIX.

CxBaXWHBI, KOTOPHIE TIOTIAJIH 3a IIPEeHesTsl pacTpa apelida, B mogbop He UAYT, HHCTPYMEHT CO00IIaeT
B 2KypHa, CKOJIbKO MX OTOPOIIEHO. fAYelKy CEeTKH, He MOKPBIThIE PAacTPoOM apeiida, HJOCTPOUTH
HedeM, II09TOMY OHHM OCTAIOTCS IIyCTEIMU BMECTE CO CTaHOAPTHOU OIMUOKOM B HUX.

ITapaMeTpsbI

ToueuHbIN C/IOH ¥ IMOJIe 3HaYeHus Z 3amaoTcs Kak B 2D Kriging. [Tapametrp PacTp BHeniHero
nperda 3TO ¥ eCTh CTOPOHHSIST TIOBEPXHOCTh, U3BECTHAs BCioAy. Heobsi3aTenbHEIN KaHa pacTpa
operda BrIGUpaeT MOI0CY MHOTOIIOJIOCHOTO pacTpa. [IoMcK, pa3Mep siUeiKu, oxXBaT, oOpes3Ka I1o
KOHTYPY CKBaXKMH, HarTeT U CTPYKTYPH BapUoTrpaMMbl, OTCEB yparaHHEIX P00 M CrilaXXuBaHUe
rpuma paboTaioT Tak ke, kak y 2D Kriging. Onucanve u yMOT4aHus Te XKe.

Baxnoe ycioBue. PacTp maperida ¥ TOYEUHBIM CJIOM OOJIZKHBEI OBITH B OOHOM CHCTEME KOOPAHWHAT,
UHadYe 3HadyeHWe pOpelida cHUMeTCS He B ToM Touke. [Ipum HecoBmageHuum CRS MHCTPyMeEHT
npenynpexpgaetr B KypHain. PacTp apeiida monkeH MOKPHIBATh BCIO 00J1aCTh OIEHKU, MHAYe IO
KpasM MOSABSATCS MyCThEe SYEUKU.

BapuorpaMmMa mo ocrarkaM

Kak u nmpu CHATHUM TpeHOa, BapuorpaMMy 37ech 3aJaloT II0 OCTaTKaM Perpeccuu, a He IO CHIPOMY
3HaueHwuIo. ITocne cHATUS mOpelida BapuorpaMMa OCTAaTKOB BO3BpAalllaeTCs K HOPMAJIbHOMY BHIY,
BBIXOIOMT Ha MOPOT C HAITETOM, ¥ PagWyC OTpazkaeT UCTUHHBIM MaciiTad JIOKaJIbHON KOPPEIISIINU.
PacTp cTaHmapTHOU OMIMOKH B 9TOM PezKHMeEe 3TO OImOKa KPUTHUHTa OCTATKOB. [Ipeld cuuTaeTcs
OeTePMHUHUPOBAHHBIM 1 COOCTBEHHOU IMOTPEITHOCTH K Hel He moOaBisieT.

IMomo6GpaTh BapmOrpaMMy OCTATKOB, HE BBIXOAS W3 WHCTPYMEHTA BapMOTPAMMEI, MOKA HEJh3s,
MO3TOMY OCTATKH OI[€HWBAIOT IO IOJIe CHSITOM AUCIIEPCHH, KOTOPYI0 HHCTPYMEHT IedaTaeT B
XKypHain. Ecnu gperid yOpan 3aMeTHYIO 94acTh pa3bpoca, CBsI3b C BHEITHEH ITOBEPXHOCTHIO peaibHa
u apeiid ymecteH. Ecinu mouTu HUYEro He yopaji, mojie C 3TUM PacTPOM He CBsSI3aHO, U OOBIYHEIN 2D
Kriging gacT ToT XKe pe3yJbTaT MIPoIIe.
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3.03 KapTra BEepOsATHOCTH MPEBHINICHUS

HucTpymMeHT KapTa BEeposiTHOCTH IIPEBBINIEHUsI OTBEYaEeT Ha BOIIPOC He «CKOJIBKO», a «KaKoBa
BEPOSITHOCTh, YUTO 3HAUYEHWE IIPEeBBICUT IOpor». M3 pacTpa OIeHKM KPUTHHTa M pacTpa ero
CTaHOAPTHOM OMIMOKY UHCTPYMEHT CTPOUT PACTP BeposiTHOCTH OT 0 1o 1, u B KaXKIOH sT9eHKe CTOUT
BEPOSITHOCTH TOTO, UTO UCTUHHOE 3HAUEHUe BHIIIE 3a[JaHHOT0 IOPora.

HHCTpyMeHT cTouT B rpynme [1omoJIHHUTEIbHbIe HHCTPYMEHTHI aHa/Iu3a U paboTaeT Kak
nmocTob6paboTka, MOmOOHO TMOPABIMYECKOMY IpamueHTy. CBOero KpUTHHTa OH HE BBIIOJIHSIET H
okHO 2D Kriging He Tporaet, a 6epéT yKe IOTOBHE PacTphel. [109TOMy OH OOUHAKOBO paboTaeT C
BBIXOZIOM OOBIYHOTO KPUTHHTA ¥ KPUTHHTA C BHEIITHUM OperidomM.

Kak cuuraercs

Kpuruar gaét B KaxkOou S4elKe OIeHKY U €€ CTaHAapTHYIO OIKUOKY, a JIOKaJIbHOE pacupeaeieHue
3HaA4YeHUs IIPUHMMaeTCsAd HOPMaJIbHBIM. BenuunHa B SUYEeHKe CUHUTAETCH HOpM&J’IbHOfI CO CpengHuM,
PaBHBIM OIl€HKE, ¥ CTaHOAPTHBIM OTKIOHEHUEM, PAaBHLIM OIIMOKe KPUTHUHTA.

IIpy TakOM AOMYIIEHWN BEPOSITHOCTH IMPEBBIIMIEHUS MIOPOTA CYUTAETCH OOHOM (GopMysiol uepe3
byHKITMIO HOPpMAILHOTO paclipenesieHus. I'me omeHKa 3aMeTHO BEIIIe IOPOTra, BEPOSTHOCTh OJIM3Ka
K eguHWlle, TOe HUXKe, OMM3Ka K HYJIO, a Ha CaMOM IIOPOre paBHAa IIOJIOBHMHE. YeM O6oJibIe
CTaHOapTHas omunbKa, TeM 6oJiee IIaBHLEIM CTAHOBUTCS MepeXol. Baamu oT CKBaXXKUH YBEPEHHOCTH
MEHBIIIE, ¥ BEPOSITHOCTb TIHETCS K 0.5.

OLEHKa KpUrHra (Nopor KoHauuum 26)

P(3HavyeHue = 26)

10

r 0.6

r 0.4

0.0

Puc. 24: CmneBa oOlIleHKa KpWUTHMHTa C IIOPOTrOM KOHOMWIIMK, CIIpaBa KapTa BEPOATHOCTH €ro
TIpPEeBHIIIEHUs. 3eéHoe - OepéM yBEepeHHO, KpaCHOe - yBEepeHHO He OepéM, 3a TrpaHunen
pa3dypeHHOCTH KapTa cxoguTcs K 0.5.

OTHOenpHOTO KPUTHHTA AJISI 9TOr0 HE HYXKHO, ITI09TOMY KapTa CTPOUTCS MTHOBEHHO. [omyIieHue o
HOPMAaJIbHOCTH MeCTaMu rpy0oBaTo, 0COGEHHO IJIsI CUJIbHO CKOIIEHHBIX ITOJIeH BPOe COmepzKaHuMl
C IJIMHHBIM IIPaBBIM XBOCTOM. TaM, Ime 3TO BaXXHO, TOYHee paboTaeT MHOWKATOPHBIM KPUTHHT II0
moporaM, KOTOPHIM He omupaeTcs Ha popMy pacrpefeneHus.

Kaxk IIOJIYYUTH BXO0ObI

3anyctute 2D Kriging (i KpHruHr ¢ BHEIIHHM OpeH@oOM) 10 CBOEMY IOJII0 M BKITIOYUTE
HeoOsd3aTenbHEIM BhIBOI CTaHOaApTHasi OoIIMOKa KpuruHra. [lomyuyuTe OBa pactpa, OLEHKY U
omuOKy, ¥ TToJalTe UxX ciofa. PEIIETKY y HUX COBIIAAOT, TAK KaK OHU M3 OJHOTO 3aIyCcKa, HO eCJiu
TIOOaTh PACTPHI C PAa3HOM CETKOM, oInOKa OymeT mpuBedeHa K CeTKE OIeHKHU OUJIMHENHO.
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ITapaMeTpsbI

[TapameTp Yrto 3amaérT ITo ymonmgaHuio / COBET

PacTp oneHKU (KpUTHUHT) PacTp oueHku nonsa -
(pe3ynbTaT KpUTUHTA).

PacTp cTaHpgapTHOU omMOKHU PacTp cTanpgapTHOM omMOKHU -

KPUTHUHTa TOTO K€ 3aIyCckKa.

CrtopoHa CuuTtaTh BEPOSITHOCTD BHIIIIE BEIIIIE
nopora P(Z>mopor) unu HuXxe
P(Z<mopor).

[Topor 3HaueHUe, OTHOCUTEILHO 0
KOTOPOT'O CUMTAETCSA
BEPOATHOCTE.

Kanamn pacTpa OlleHKM, KaHanl I[Tomochkl MHOTOIIOIOCHBIX 1

pacTtpa ommbku (Ilor.) pPacTpoB.

Pactp BepostrocTHu (0...1) BrIxOmHOU pacTp BEPOSATHOCTH. -

IIpuMmenenue

IlepBoe mpuMeHeHHe - OOPTOBEIE comepzKaHusA. [lopor paBeH KOHOWIMK, M KapTa IIOKa3bIBaeT
BEPOSITHOCTH TOTO, YTO COAEepzKaHWE BBIIIE KOHOWUIIUH. DTO HaTrJIsIIHEEe OOHOM JIMHUU II0 OLIEHKE,
IMOTOMY YTO Y TPAHUIILI PYOHOI'O Tejla YBEPEHHOCTh MTaflaeT, ¥ KapTa BEPOATHOCTH 3TO ITOKA3bIBaET.
BTopoe - 30HH pucKa 10 JI000My Hopory, 6yab TO MOIIHOCTbL HUXKE KPUTUYECKOU UM OTMETKa
BBIIIIE WJTH HUXKe omacHoM. KapTa BepOsSITHOCTH [OIOJIHSIET KapTy OIIEeHKU TaM, Ifie BaKHa He TOIbKO
BEIUYMWHA, HO ¥ YBEPEHHOCTh B HEH.

3.04 IT'mapaB/IHYEeCKHH I'PaJHEHT H HallpaB/IEHHE IMOTOKa

HUucTpyMeHT 'MapaBInYeCcKHH I'PaJHEHT U HalpaB/IeHHe IMOTOKa paboTaeT C IojieM Hamopa,
TO €CThb C IIbe30MEeTPHUYEeCKON ITOBEPXHOCTBIO, M IIOKA3hIBAeT, Kyda M HACKOJIBKO KPYTO TEYET
nmom3eMHas Boga. Ha Bxom momaé€Ttcst pacTp Hamopa, 00sryHo pe3dynbraT 2D Kriging mo ypoBHSM B
CKBaXXKHWHAaAX. ,[[JIS{ rugporeosyiora 3To TaKOH XKe eCTeCTBEeHHBIHN IIar II0Cje IIOCTPOEHUA IIOBEPXHOCTHU
HaIlOpPa, KaK U30JIMHUMU II0CJI€ KPUTHUHTIa.

Ha BmIXOme Tpu cmos. PacTp mMomy/isi rpagHeHTa MMOKa3bBaeT KPYTHU3HY MMOBEPXHOCTH HATIOPA,
TUOpPaBIMYEeCKUW TIpafgueHT i paBeH wmomyimio Vh u GespasmepeH. PacTp a3uMMyTa XpPaHUT
HaIpaBJIeHWEe IIOTOKa B rpajycax, I'le HOIb 3TO CEeBEP, a OTCYET HAOET II0 YaCOBOU CTpPEJIKe.
ToueUyHHIN C/I0M BEKTOPOB IMOTOKA IMPOPEXEeH II0 CEeTKe U cpaly opopMIeH CTPenKaMH, IT03TOMY
KapTuHa GUILTPAIMY BUOHA 663 HaCTPOHUKU CUMBOJIUKH.

HanpaBneHHe CYHHUTAETCHd CTPOro. Boma TEYET BHU3 110 I'PaduEeHTy, OT OOJIBIIIETO HaIlOPpa K MEHBIIIEMY,
IIO3TOMY CTpPEJIKa CMOTPUT B CTOPOHY IIaJ€HUS IIOBEPXHOCTH. Ha momorux Y49acCTKaX, Ir'oe Hallop
IIOYTH IIOCTOsIHEH, HAallpaBJIEHUE HEe OIIPpeneJsIeHO, U a3UMYT TaM OCTaéTcs IIYCTBIM.

be3 mpoHUIIaeMOCTH

HWHCTPpYMEHT ONKCHEIBAET T€eOMETPHIO II0JI Hallopa, HO He CKOPOCTh ITOTOKa. CKOPOCTh puUiIbTpanmu
o 3akoHy [apcu paBHa MUHYC K03(pduiueHT ¢punbrpanuu K, yMHOXKEHHBIN Ha T'PagUueHT, U O
Heé HyXeH caM KoadpduineHT K, KOTOPOro MHCTPYMEHT He 3ampallluBaeT U He cuuraeT. UHaue
TOBOpPS, KapTa OTBedaeT Ha BOIPOC KyJda U HACKOJILKO KPyTO, HO He Kak O6wicTpo. Korma K unu
BOOONPOBOAUMOCTD T M3BECTHEI II0 MJIOIIAAM, CKOPOCTh GUIbTPALIMM U PACXOI CUHUTAET COCETHUMR
WHCTPYMEHT «Y[OenbHBIN pacxoy (3akoH [Japcu)», MOMHOXKas 3TOT I'PagueHT Ha CBOMCTBA IIjlacTa.
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Puc. 25: KapTa BepOSTHOCTHU IIPEBHIIIIEHUS C PACXOOAIIelcs Kanou u nepeiaomoM Ha 0.5. KpacHoe
- 3HaUYeHHe YBEePEHHO BHIIIE ITOPOra, CHHEee - yBePEeHHO HHUKe, OesIbli MosIcoK mo nuauu P=0.5 - 30Ha
HeoIpenenéHHOCTH (CIOpPHEIE 3HaUeHMs). YeM manbIlie OT CKBAaXKWH, TEM IIIHPE TTOSICOK.
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Prc. 26: BeKTOpEHI IIOTOKA Ha ITIOBEPXHOCTHU HAIlOpa: CTPEJIKYU UAYT BHU3 110 TPAOUEHTY, OT BEICOKOTO
Haropa (TEmIble TOHA) K HU3KOMY (XOJI0OAHBIE), TOBEPX U30JIMHUYM Hatopa. [[IuHa CTPeIKU PacTET C
KPYTU3HOU IpagueHTa.

102



HapameTpLI H CI'JIa2KHBaHHEe

Bxom 3TO pacTp Hamopa X ero KaHajl. [lapamMeTp BeKTOpPHI IIOTOKA, IIIAr MPOpPeXHBaHHSI
3amaéT, yepes CKOJIbKO SUYeeK CTABUTL CTPEJIKY, YTOOBI OHM He CIIMBAJIMCh, 10 YMOJTUYAaHUIO BOCEMb.
I[TapameTp criazkuBaHHE HAIOpa mepeqa pacdéToMm yOupaeT MENKyI psiOb rpupa, 3amaéTcs B
quﬁKax, II0 YMOJIYAaHHUIO BEIKJIIOYEH.

[TapameTp YTo 3amaéT ITo ymonm4gaHnuio / COBET

PacTp nHanopa BxopHas mbe3oMeTprYecKas -
TTOBEPXHOCTH (0OBIYHO
pe3ynbraT «2D Kriging»).

Kanan (Jom.) [Tomoca BXOOHOTO pacTpa. 1

CriaxuBaHKe HAIlopa Iepem FacuT mywm rpupa mepeq 0

pacuétomM, sTIeeK ouddepenupoBanueM. 0 =
Oes.

BekTopHI mOTOKA: I1ar Yepes CKOMBKO AYEEK CTaBUTL 8

[IPOpEeXKUBaHUS, TUeeK CTPEJIKY.

l'uapaBIu4ecKui rpagueHT Brixoguoi pactp |Vh|. -

(Monyrb)

HampaBnenue nmoToka (a3uMyT) BrIxogHOU pacTp a3uMyTa CO3IaéETcs M0 YMOJTYaHUIO
(BHU3 ITO TPAAUEHTY).

BeKkTopHI mOTOKA (TOYKHM) To4euHEBIl CJIOM CTPENOK (IONIsT  CO3[aéTCs II0 YMOT4YaHUIO
az, grad).

CriakmBaHHMe BKJIIOYWAlOT He IJIs KPacoThl, a Io cyuecTBy. [uddepeHnupoBanre yCUIUBaeT
IIyM, IIO9TOMY HaXKe aKKypaTHBIM I'DUI KPUTHHTa CIIOCOOeH AaTh ISTHUCTOE IIoJie TpafueHTa C
OépraHbIMU CTpeNikaMu. JIErkoe criaxkuBaHUe BO3BpalllaeT KapTHHY K YWTaeMoMy BuAy. Toro xe
abderTa MoKHO OOUTHCS, criiafguB caM Hamop eme B 2D Kriging.

CTpenKHu U3 TOYeK

CJ10if BEKTOPOB 3TO TOYKHM, @ CTPEJIKK PUCYeT CUMBOJIMKA. [IpeceT HaK/IaakBaeTCsI aBTOMAaTUYECKH.
Mapkep-CTpejika MOBOPAYMBAETCS IO TOII0 Az, MO3TOMY IIOKAa3bIBAET HAIlpaBJIeHWE IIOTOKAa, a
pa3Mep MacimTabupyetcs mo moio grad, MO3TOMY CTpejiKa AJWHHEEe TaM, Thae T'PafiueHT Kpyde.
Pa3Mep 3agaH B MUJIMMETPAx ¥ He 3aBUCHUT OT MacmTada KapTel. CUMBOIHUKY MOXKHO IIOMEHSTE B
CBOIicTBax cios. Eciny HyXKHa KlacCu4YecKas KBUBep-THarpaMMa, Tae OJIMHa CTPeJIKU OTI0XKeHa B
eNUHHUIIAX KapTh, MapKep 3aMEeHSIOT I'eHepaTopoM IeOMEeTPHHM, 3ar0TOBKA JIEXKUT B IIallKe CTUJIEeH
PSIIOM C IIPECETOM.

Ilons cnos BEKTOPOB IIOTOKa:

ITone Tun YTOo comepXKUT

az 4UCIIO A3uMyT HanpaBJIeHUS IIOTOKAQ,
rpanycsl (0 = ceBep, 11O
49aCOBOM CTPENKe, BHU3 I10
rpagueHTy).

grad 4HUCIIO Mopynb TUAPaBINYECKOT 0
rpagueHTa \

V4eOHBIN ITHKII

YToOBI IPOUTH BeCh IIyTh 0€3 peaslbHEIX HAaHHEIX, BKIIIOunTe B IIpuMep CKBaxKuH (IeMO) rajky
[ToGaBuTH moJjie Hanmopa. B cnoit mob6aBuTtcs mone head ¢ BhIpaKeHHBIM PETrHOHAILHLIM YKJIOHOM.
IMToctpoiite mo Hemy rpupg B 2D Kriging, nopaliTe pacTp crofma, ¥ CTPEJIKM NOWAYT BHU3 IIO
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CKJIOHY HaAIIOpa. ToT Ke CKBO3HOU CHeHapHﬁ, YTO U OJId OCTAJIBHBIX MHCTPYMEHTOB, TOJIBKO IIPO
THUOPOTI€0JIOTHIO.

3.05 YaenbHbIM pacxo[ (3akoH [Tapcu)

HNHCTpyMEHT YaeIbHBIH Pacxof N00aByIsieT K TeOMeTPHUH ITOTOKA MPOHUILIaeMOCTh. [ MApaBIudeCKUH
TpajueHT IIOKa3kIBaeT, Kyda U HaCKOJIbKO KPYTO MaJaeT Halop, HO He CKOJIBKO BOXOH TEYET. 3aKOH
[apcu cBsA3BIBAeT 3TU BEeIWYWHEI Yepe3 CBOMCTBA IIJlIacTa - YeM BEHIIIle ITPOHUIIAeMOCTb U Kpyde
TpafiueHT, TeM Gosbliiie pacxofn. M3 pacTpa Hamopa ¥ PaCTPOB CBOMCTB IJIacTa MHCTPYMEHT CTPOUT
busuyeckuii MOoTOK, a He 6e3pa3MepHLIN TPAIUEHT.

HHCTPYMEHT CTOUT B rpynmne [OmOJIHHUTE/IbHbIe HHCTPYMEHTHLI aHa/Iu3a U paboTaeT Kak
moctobpaboTka. CBOM KPUTHHT He BHIIOIHSAETCS, PACTPHI CBOHMCTB I'OTOBAT OTOEILHO KPUTHUHIOM I10
TOYKaM HUCIILITAHUH.

Y10 cuHuTaeTrcs

CxkopocTh ¢punbTpanuu (yoeabHBIM pacxoqn) 1o 3aKoHy [lapcu paBHa IPOU3BeOeHNI0 KoadhduimeHTa
unvTpaunu Ha rugpaBIuyYeckud rpaauenTt, g = K+|Vh|, pa3aMepHOCTE METP B CYyTKU. ITO 0O BEM BOMILI
yepe3 eIUHUIY IUIOIIAON CeYeHUsI B equHULY BpeMeHu. Eciu BMecTo Koadduiinenta punbrpauuu
3apaH pacTp BOJOIPOBOOUMOCTY, MHCTPYMEHT CUHUTAET PacXoy Yepe3 eIUHUITYy IINPUHEI IOTOKa Q =
T-|Vh|, pa3aMepHOCTb KBagpaTHHIM METP B CYTKU. BogonpoBOoguMOCTE 3T0 KO3GGULIMEHT PUIbTPaLNH,
YMHOXKEHHBIN Ha MOITHOCTH, II03TOMY PacXOf Yepe3 MINPUHY yKe YYUTHIBAET MOIITHOCTE I1IacTa 1 He
TpebyeT e€ oTmenbHO. HampaBneHue o60ux MOTOKOB COBIIaiaeT C HAITPABIeHMEM IrpagueHTa, BHU3
[0 CKJIOHY Haropa.

HcTuHHAS CKOPOCTh OBUKEHHSI BOIHBI IIOJIy4YaeTCs JeleHrueM yOoelbHOro pacxoma Ha 3(pheKTUBHYIO
MMOPUCTOCTD, V = ¢/n. [IoprCTOCTH B faHHLIX OOBIYHO HET, IO3TOMY HHCTPYMEHT €€ He 3aIpalinBaeT
¥ HUCTUHHYIO CKOPOCTh He CUMTaeT. IIpu HeoOXOOWMOCTH pa3fenuTe PacTp  Ha ITOPUCTOCTEL B
PacTpPOBOM KaJlbKyIsITOpe.

Kak moinyuyurs pactpbl Ku T

CBolicTBa IIJacTa M3BECTHBI B TOYKaxX HCIILITAHWM (OTKA4YKW, HAJWBHI), a HYXKHH BCciomy. Hx
WHTEPIIONUPYIOT KPUTUHTOM, KaK t00oe nojne. EcTh BaxkHast TOHKOCTh. KoaddunueHT punbTpanmu
¥ BOOONPOBOOMMOCTL IIOYUTH BCETfa JIOT-HOPMalbHBI, UX 3HaAUYeHUs pal30pocaHbl Ha IOPSOKHU.
KpuruHr no camMuM 3HaA4YeHUSIM MCKA3UT Pe3yabTaT, IIO3TOMY KpPUTYIOT norapudm. IIpoiie Bcero
BKIIOYNTE B «2D Kriging» mpeo6pa3oBanme In, Torma KpuryeTrcs In, a pacTp BO3BpalllaeTcs
yXKe B HCXOOHBIX €eOWHHUIaX, U 30ecCh rajka Iln He HyxXKHa. Eciu XKe BB KpUTyeTe 3apaHee
3amorapudmMupoBaHHOe II0Je, BKIIOUYUTE B 3TOM uHCTpyMeHTe PacTtpel K m T 3amaHbl Kak
In, ¥ 3Ha4YeHUs BEPHYTCS ISKCHOHUpPOBaHMeM. HamopHble 1 Oe3HamOpHBLIE IIJIaCThl pa3yMHee
KPUT'OBATh pPa3fielIbHO, Y HUX pa3Hasd ¢pu3nKa MOIIHOCTH.

ITapaMeTpsbI

[TapameTp YTo 3amaeT ITo ymonm4gaHuio / COBET

Pactp Hanopa I[Tre3omMeTpuUYecKas -
TIOBEPXHOCTH (pe3ysbTaT
KPUTUHTA 110 YPOBHSIM).

PacTp koaddunueHTa CBOICTBO IIJIacTa MOJIst -

¢punpTpaumu K (M/cyT) CKOPOCTH (UNIbTPAIUU.
Heob6s13aTeneH, HO HyKeH XOTs
on1 oguH u3 K, T.

PacTtp BopgonpoBogumocTu T CBOMCTBO IIJIacTa [OJId pacxoma -

(M?/cyT) yepes MIUPUHY.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET
Pactprl K u T 3amans Kax In [TpruMeHUTH exXp K BXOOHBIM BBIKIJI.
pactpaM (mng nor-gkpuruHra K
uT).
CrnaxuBaHue HaIopa, s4eeK lacut mym Hanopa nepeq 0
ouddepeHEIUPOBaHUEM.
BekTOpEH! OTOKA: LIar Yepes CKOIBKO TYeeK CTaBUThL 8
IpPOpeKUBaHUA CTPEJIKY.
Kanamnsr pactpos ([Io.) ITonmockl MHOT'OIIOJIOCHBIX 1

pacTtpoB Hamopa, K, T.

CkopocCTb QuUAbTPAIINU ( = Brrxomuo# pactp q = K-|Vh]|. co3maéTcs, ecnu 3agaH K
K-|Vh| (m/cyT)

Pacxop gepes mupuny Q =
T-|Vh| (m2/cyT)

HamnpaBneHue nmotoka (a3uMyT)

BekTophl mOoTOKa (TOYKHU)

Breixoguot pactp Q = T-|Vh|. co3pmaércs, ecnu 3amad T

Heo0sI3aTeIbHBIH
CO30aETCs 10 YMOJIYaHUIO

BrixogHOU pacTp a3uMyTa.
Coii CTpeJioK: II0OBOPOT I10
IIOJIIO az, Pa3Mep IO IOJIIO q.

YTO 1€eXKHUT B CJIOE CTPEJIOK

Y Kaxkaol CTPEJNIKY YeTHIpe II0JIA. az 9T0 a3UMYT IOTOKa B rpafycax, 10 HeMy CTpeJiKa II0BOpauYnBaeTCs.
g 9TO caMO 3Ha4YeHWe Pacxona, II0 HeMy CTpejika MacmTabupyeTcs. kind TOBOPUT, KaKass UMEHHO
BeJIMUYMHA [IOCYUTaHa, flux 9TO CKOPOCTh (unbTpanuy, flux width 9TO pacxon Yyepe3 MIMPUHY. units
TOBTOPSIET €QUHUILY U3MEPEHUS, m/day UJIU m2/day.

Bup BenMMUMHEL ¥ €OWHUIIA JIeXKAaT B CJIOe He [JisA KpacoThl. Ilpu 3amanHoM K B mome q momapaeT
CKOPOCTh UIbTPAIUK B METPax B CYTKH, IIpHU 3amaHHOM T - pacxon 4epe3 IIMPUHY B KBaIPaTHBIX
MeTpax B CyTKH. Huclla HECOIIOCTaBUME], a CJIOM BHeIIHe OOWHAKOBEl, X 0e3 3TUX ABYX Iojel
OTNIMYMUThL OOWH 3aIyCK OT APYTroT0o Hemnb3si. 3HAaUeHWs MOoJied He IepPeBOMSATCH, 9TO MaHHBIE, W
MTPOEKT, OTKPHITHIN C aHTIMHACKUM MHTEPHEHCOM, YNTAETCS TaK XKe.

Ecnu He 3amaH HU K, HE T, “HCTPYMEHT OTKa3hIBAETCS CUMUTATh U TOBOPHUT 00 3TOM. Pacxom o
Iapcu 3TO mpou3BedeHHe TpPafueHTa Ha OOHO W3 HHX. [IJIT OOHOTO JIMINb I'pafueHTa Halopa C
HaIlpaBlIeHHEM II0TOKa eCTh OTHEe/IbHEIN HHCTPYMeHT, THapaB/IMYeCKU#A I'PalHEHT.

IIpumenenue

I'me Boma mBuKeTCS OLICTPee U I'Tie MeOJieHHee, OIleHKa IIPUTOKOB K BEIPA00TKaM, 30HEI ITOBLIIIIEHHOMN
¢unbTpanry BOOIb IPOHUIIAEMBIX ITaueK. COBMECTHO C KapTOW BEPOSATHOCTU ITPEBBIIIEHUS MOXKHO
ITOKa3aTh He TOJILKO OKHUIaeMbIl PacXofl, HO ¥ YBEPEHHOCTDb B HEM TaM, I'Ie TOYEK HCIILITaHUN MaJlo.

3.06 T'ayccoBa cumynsauus (SGS)

KpuruHr gaéT ogHY Crjla’kKeHHYIO IIOBEPXHOCTh U OUCIIePCHUIO OIleHKHU. [locimenoBaTebHas rayccoBa
CUMYJISINS OTBeYaeT Ha OPYroM BOOPOC - KaKoBa HeompemenéHHOCTb. OHa CTPOUT aHcaMmOib
PaBHOBEPOSTHBIX peanu3alluii, U KaxKpaas BOCIPOU3BOAUT T'MCTOTPaMMy M BapHOorpaMMy OaHHBIX,
IIPOXOOUT UYepe3 CKBAXWHBI M IOTOMY OCTAaE€TCs IIIepIlaBO¥, a He crilaxeHHou. [Io HabGopy
peanuzanui B KaXKaoM y3Jie HabupaeTcs pacipeneseHrue 3Ha4YeHUWH, ¥ OTCIOfla BUHO, TIOe OIleHKa
HageéxXXHa, a I'me JaHHble MojIdarT.

Kak aTo paboTaeT. 3HaUeHUsST MEePEBOOSITCS B HOpMaJibHEIE Gaslel (normal score), ¥ CUMYASIHS
HUOET B TayCCOBOM IIPOCTPAHCTBE. Y3JIbl TPuAa 00X0OsATCS B CIIy4aliHOM HOPsigKe. B KaXXgoM mpocToH
KPUTHHT I[I0 COCEOSIM M yXKe CHUMYJIUPOBAHHHIM TOYKaM [HAET JIOKAJIbHOE CPefHEee U OUCIIEPCHUIO,
M3 3TOT0 HOPMAJIPHOTO pacCIpelesieHUsl pPa3brPHIBAETCH 3HA4YeHWe, W OHO TYT XK€ CTAHOBUTCS
00yCJTaBIUBAIONIUM [JISI CJIEOYIOMUX y3710B. CKBaXXWHHI MPUBA3BIBAIOTCA K OMMKAUIIUM y3JIaM
¥ (QUKCUPYIOTCS BO BCEX peanu3alusax. B KOHIle KaXKmas peanu3aliisi TMepeBOJUTCS o0paTHO B
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S5GS: aHcamBNe peanniauMi -> cpelHee ¥ HeonpeaengéHHocTs | ensemble -> mean and uncertainty

Peanuaauns 1 ( Realization 1

Peanunzauma 2

Peanuzaums 3

Cpeanes [E-type) / mean

CT. oTKnoneHwe [ std

oy

g

Puc. 27: Aucambib peanu3lanuii SGS 1 IPoOU3BOOHEIE OT HETO CPefHee U HeoIPeOeléHHOCTh.

HCXOOHBEIE €OWHHUITHI. BapI/IorpaMMa HOPMAaJIBHBIX 6assos nonﬁupaeTC;{ aBTOMAaTHUUYECKH, €€ IIopor

O/JIM30K K eqUHHUIIE.

OOpe3ka IO MacKe Takas ke, Kak B 1.02, 1 mpuMeHseTCs K KaxXaou peanusanuu. Ha 60mbIIOM
aHcaM0Jie 9TO 3aMeTHOE BpeMsi, U eCJIM OHO MelllaeT, 00pe3aiiTe CTONKY OTHEJILHO IIOCJIe pacyéTa.

ITapaMmeTpsI

[TapameTp

YTo 3amaéeT

[To ymMom4aHuio / COBET

Touku (CKBaZKUHEI)
ITone 3HaYeHUa

Pasmep syeiku

KonuuecTBO peanusamuit
ITopor oTceuku

BeposaTtrocTs BbBIIIE nopora
OxBaT pacTpa
Mopens BapuorpamMmMel 6aiioB

(Oor.)

Maxc. KoJIH4eCcTBO cocenell Ha
y3en ([Jor.)

Pagmyc moucka (Jom.)
3epno I'CY ([or.)

[Tosne BeCOB meKiacTepu3anuu

(Oom.)

TouyeuyHEBIl CIOM C HaHHBIMHU.
YucoBoit aTpubyT Oiis
CUMYJISITAN.

[Tar rpupa. 0 - aBTO,
min(oxsarT)/50.

CKOIBKO IIPOTOHOB YCPEOHSTh.
BkiiogaeT KapTy BEPOSITHOCTH
ITPEBLIIIEHUS.

HampaBneHue BepOSITHOCTH.
[TpssMOYTOJILHUK pe3yibTaTa.
Mopenb oI HOPpMaabHBIX
0asos.

CKOJIBKO TOY€EK B IIPOCTOM
KPUTHUHTE y37a.

0 = aBTO, 3 paguyca
BapHOTPaMMEHI.

I BOCIIpOU3BOAUMOCTH. 0 =
CIIy4auHo.

Beca wt u3 uacrtpymenTa 1.01,
Heo0s3aTeJILHO.

0

60 (50-100)
He 3afjaH

na
II0 CJIOIO
aBTO

16

0

0

HET

Berxogbl 3TO pacTpel mo anHcambao. CpemHee (E-type) moxoxke Ha KpuruHr. CTaHOapTHoOe
OTKJ/IOHEHHEe I10Ka3bIBaeT HEONPENeJIEHHOCTh, Maayl0 y CKBaXXWH M OOJIBIIYI0O BOAJIM OT HUX.
KeauTtunu P10, P50, P90 ouepunBaloT BEPOSTHLIU IUana30H, 8 BepOATHOCTH NPEeBBIMNIEHU IIPU
3alaHHOM NIOpOTe JaéT HelapaMeTPUYecKylo ajlbTEPHATUBY KapTe U3 UHCTPYMEeHTa BEPOSTHOCTH.
Bpems pacTé€tr ¢ pa3MepoM rpupa ¥ KOJIWYECTBOM peanu3alui, IIO3TOMY HadyMHAWTE C TIpyodon

SSYenuKH.

Ecnu maHHEBIE CTYIIIEHE HEPAaBHOMEPHO, ITofauTe mojie BecoB wt u3 uactpyMmeHnTa 1.01 [Jekjacrepu3anusi.

Torma HOpMasbHO-O0ANIbHOE MHpeoOpa3oBaHME CTPOUT (YHKIIWIO paclpenereHuss C BecaMu, u
THCTOTpaMMa aHcaMOJIs He IIepeKollleHa B CTOPOHY IMepepa3BeJaHHbIX 60raThiX y4aCTKOB.
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BuObI KPUTHHIa: KAKOH BBIOPATh

ITon CIOBOM «KPUTHHT» B IJIaTMHE CKPBLITO CEMENCTBO METOHOOB, X BBEIOOP MeXKOy HHUMHU BIIHSET
Ha pe3ynbTaT CUJIbHEE, YeM TOHKas HAaCTPOMKa BapuorpaMMEL. Bce BUOBI pelllaloT OOHY U Ty Ke
CHUCTEMY YPaBHEHMWH C KOBapHallMSIM{ W3 BapUOTPaMMbI. Pa3IM4alOTCs OHU TEM, YTO CUMTAETCS
M3BECTHBEIM IIPO CpefHee II0jie ¥ YTO MMEHHO OLIEHWBAETCS - TOYKA, OJIOK MM BEPOSTHOCTL. JTa
riaBa 0630pHas. ITapamMeTphl KaXKa0ro MHCTPYMEHTAa ONKUCAaHLl B CBOMX I'JIaBaXx.

IIpocto¥ kpurunr (SK) mpenmnosaraet, YTO CpefgHee II0JIs U3BECTHO 3apaHee U IOCTOSIHHO II0
miomany. B6m3m cKBaXkuH OIleHKa CIIeqyeT HaHHBIM, [10 Mepe yIaJIeH!sI CTATUBAeTCS K 3aaHHOMY
cpenHeMy. Bepurte ero, korga cpefiHee IOOTBEPKAEHO CTATUCTHUKOM 10 IIPEICTaBUTEIFHON BEIOOPKE
TOTO Xe JOMeHa, CpefHee «Ha IJa3» YBOOWUT BCce Helopa3OypeHHBIe Kpasi B CTOPOHY OIINOKM.
Bxknroyaetcs BeiOopom tuna B 2D Kriging.

OpouHapubiii Kpuruar (OK) cpegmero He 3HaeT U OI@HMBAeT €r0 JIOKAJIbHO B KaxXIOH
OKPECTHOCTH - 3a 3TO OTBedaeT HOMOJIHUTEJIbHOEe YpaBHEHUE C YCJIOBUEM «CyMMa BeCOB paBHa
eguHUIe». Boamm oT CKBa*KWH OIleHKA TSHETCS K CpemHeMy OnuKaWilmeld OKpPEeCTHOCTH, a He K
rno6anbHOMY. DTO BHIOOD IO YMOTYaHUIO, U €CJIM He 3HaeTe, C 4Yero HadaThb, HauHute ¢ OK.

KpuruHr c tpeHmom (ranka cHsaTus TpeHpma B 2D Kriging) - ons moneilr ¢ 3aKOHOMEPHBIM
peruoHagbHBIM YKIIOHOM, BPOfie KPOBJIM Ha MOHOKJIMHAJIM WU Kpblla CKiaanKu. [lomuHoM 1-#1 umu
2-u cteneHu cHuUMaetca MHK, KpUryroTcsa oCcTaTKM, TPeH[T BO3BpallaeTcs K ouneHKe. [IpaBum TyT
oBa. BapuorpamMmy 3agaBaliTe IO OCTaTKaM, M €CJIM [O0JI CHSATOM OUCIEPCHU, KOTOPYIO IledaTaeT
IJTaTHuH, Majla, TPeHMO He HyXKeH. M He 9KCTpamonupyuTe KBagpaTUUYHBIN TPEHI maneko 3a 00J1ako
CKBaXKWH.

Kpuruur c BHerrHuM apeidom (riaBa 3.02) - Korga TpeHI H3BeCTeH He Kak GopMyJia, a Kak IIoJie,
OyOb TO CTPYKTYPHAsI IOBEPXHOCTh COCEIHETO IJIacTa, PeruoHaIbHass MOOEJb MU CEHCMHUYECKHUH
aTpubyT. CXema Ta ke - perpeccus Ha aperd, KpUTMHT OCTATKOB, BO3BPAT PETPECCHUMH.

BiouyHbId KpuruHr (mapametp guckpetusauuu B 2D Kriging) oneHuBaeT cpemHee mo GIIOKY,
a He 3HaueHUe B Todke. [IpaBas 4acThb CUCTEMBI YCPeOHSAETCS IO OUCKPETH3alluM, OUCIIEePCUs
omuOKY magaeT, BEIOPOCH racaTcsa. bepuTe ero gist mogcuéra 3amacoB II0 CETKE GJIOKOB U IIOMHUTE
rpo 3ddeKT HocuTens - rpup OJIOYHOTO KPUTHMHIa 3aKOHOMEDPHO IJla’ke TOYEeYHOI'0, CPaBHUBATh
copepzkKaHue TpoOHl M comepzKaHue 0JI0Ka HAIPSIMYI0 HEJIb34.

UHOUuKaTOPHLIM KpuruHr (riasa 3.01) - gias KaTeropui, TO eCThb OIS MHUHTHIA, (PALluK, 30HEL
3aMmenrenusi. Kateropus npeBpaiaetrcss B uHgukarop 0/1, kpuryetcss o6suHbiM OK, pe3ymbTar -
BEPOSITHOCTH KJjIacca B TOYKe, IIOPOrOM 13 He€ T0JIy4aloT JOMeHE. BapuorpaMMa HHOUKAaTOPOB CBOS
1 OOBIYHO KOpPOYe BapPHOTPAMMEI COIEePXKAHUSI.

I'ayccoBa cumynsainusi (rinaBa 3.06) - He KpUTHHT, a ero JOoIoIHeHne. BMecTo ofHOM CriiakeHHOHU
IMOBEPXHOCTY OHAa [OAaéT aHcaMOIb PABHOBEPOSITHBEIX IIEPIIABLIX peanu3anuii, U3 KOTOPOTO
HeoIpenenéHHOCTh BUOHA HAIPIMYIO.

IMMImapraaka

3apaua Bun I'me BkIIO4YaeTCs
YHuBepcanbHLM ciiydai, ctapt OppuHapHbi (OK) 2D Kriging, Tun o

mo6o 3amayuun YMOTYaHHIO

IHaHHBEIX MHOTO, CpefjHee ITpocToii (SK) 2D Kriging, Tun SK + cpenzee
moMeHa 060CHOBaHO

KpoBns unu nogoirsa C C TpeHpgom 2D Kriging, cHaTHe TpeHOa
peruoHaabHBIM YKJIOHOM

TpeHpO n3BeCcTeH KakK pacTp C BHelTHUM mpeiidom riaasa 3.02

3armachl 1o ceTke GJIOKOB BrnouHbli 2D Kriging, ouckpeTu3anus
MusHTHI, 3aMellleHue, MHOuKaTOPHBIN rinaBa 3.01

KaTeropuu

OueHKa HeonlpenelEHHOCTHI Cumynanus SGS rnasa 3.06
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OKpecTHOCTh HOMCKa 00Ilasi [Ojid BCeX BUOOB KPUTHMHTA. BOJBIIMHCTBO IPOOIEeM CHHUMAIOT TPHU
ITpaBuUa.

Papuyc GepyT mopsigKa paguyca BapuoTrpaMMBI, MaKCUMYM COCefied mepzkaT B mpepernax 12-16, a
QHU30TPOIIHNI0 OKPECTHOCTHU COTJIaCYIOT C aHM30TPONIKNEN BapuorpaMMEI U3 BApUOTPaMMHOM KapTHL.

PaBHBIE PAacCTOsIHHSI Ha IPaHHIIe 0TOOpa

Ha npaBuibpHOM ceTu 3aMepoB y3eJI OLIeHKU YaCTO OKa3bIBaeTCsI PaBHOYIAJIEH Cpa3y OT HECKOJIbKUX
npo6. Cocenmeit GepETCS CTONMBKO, CKOJIBKO 3aJaHO MAaKCHMyMOM, M T'paHuIa oTOOpa paccekaeT
TPYNIIY PAaBHEIX PACCTOSIHUY - MECTO OTHO, IPETEHIEHTOB HECKOJIBKO.

Beibop mOoéT mo caMuUM HAHHBIM - MEHBINAs KOOpAHMHAaTa X, IPKM PaBHBIX X MeHbIIas Y, IIpH
COBIIQMIEHUM U II0 HEW MeHblllee 3HaueHue. Kmody BeIOpaH TaK HaMEPEHHO, IIOTOMY YTO OH He
3aBHCHUT OT TOT'O, B KAKOM ITOPSIOKe MPOOH! 3aIllCaHbl BO BXOOHOM cijioe. TOT 3Ke CJio#, COXpaHEHHHIH
B OIPYTrOM IIOPsfKe, MaéT Ty Ke KapTy. [TopsamoK ypaBHEHUM B CUCTEME ITPUBOOUTCS K OOHOMY BUOY
10 TOMY K€ KJII04y U II0 TOU XK€ IIPUYUHE.

[lepecTaHoBKa ypaBHEHHM MaTeMaTHU4YeCKNM HUUYEr0 He MeHSeT, HO apudMeTHKa C IIJIaBaloIlei
TOYKOM He acCoIlMaTUBHA, U TIOCTIeqHUE pPa3psAabl pacXomuauch Onl. [TpakTU4YeCKMi CMBICT ITPOCTOM.
OTMeTKH Ha KapTe OOJbllle He 3aBUCAT OT IOPsSIKa CTPOK. DKCIOPT TOro ke Habopa u3 6askwl C
OPYTOM COPTHUPOBKOM, O0ObedMHEeHHUe CJI0EB B OPYIOM IOPAIKe, IOBTOPHAS BHIIPY3Ka - HAYTO U3
9TOr0 KapTy He MEeHseT.

Korga cucrema He pelaeTrcs

CucTteMa KpuUruHra ObIBaeT BEHIPOKAeHHOW. OOBIYHBIE ITPUYUHEL - COBIIaa0IINe TPOOH C Pa3HBIMHU
3HAYEHUSIMH, HYJIEBOM HAIrTET M BapuorpamMMa, IpW KOTOPOM MaTpulla TepsieT 0O0yCIIOBJIEHHOCTh. B
TaKOM y3Jjie OlleHKa 6epEéTCs 3amaCHBIM CII0cO00M, IO 0OPaTHRIM PACCTOSTHUSM [0 TeX JKe cocefel,
a qUcHepcusi NpUHUMaeTCs HaubOoJIbIlle BO3MOXKHOM.

9To MMEHHO 3allac, a He KPUTHHI, ¥ KapTa CTaHOAapPTHOM OHIMOKM B TAaKMX sSYelKaxX 3aBHIIICHA.
I[TosTOMY HHCTPYMEHT IIEePEYHUCIIIeT UX B )KypHaJlie, KOIMUeCTBO AUeeK U [0JII0 OIleHEHHOH IIJIOIaaH.
EpmHMYHBIE SYEUKHU UAYT COOOIIEHNEM, AOJIS OT IIPOIIEHTA U BRIIIE - TpeaynpexaeHueM. [I0IBUIIOCH
mpeaynpexaeHne - CMOTPETh Hallo He Ha KapTy, a Ha BapuorpaMMy ¥ Ha COBIIQHAIOIINE TPOOHI.

3.07 IIITOTHOCTH O 3aMepaM (mepeMeHHasi OImopa)

WHCTPYMEHT CTPOUT KapTy IIJIOTHOCTH, IAe 3aMep 3aJaH He TOYKOM, a HOCUTEJIEM KOHEUHOTO
pa3Mepa - TOUYKOU C CUTMOM HeOIpPeOeIEHHOCTH, OTPE3KOM JIMHUM (KOPUIOPOM IIOJIYIINPHUHBL) WU
nonuroHoM. EqvHWYHAs Macca 3aMepa pa3Mas3blBaeTCs 110 CBOeMy HOCUTeN. Macca coxpaHseTcs,
a IJIOTHOCTb oOpaTHa IJIOIMIaAW HOCHUTENs, I[O03TOMYy TIpyOBle NPUBA3KH CaMo0CaliIsioTCsa
reoMeTpuYecky, 6e3 IOpOroB U (PUIBTPOB. OTO OLEHKA IJIOTHOCTH (CKOJIBKO W THE), a He
WHTEePHIONIANusa 3HaUYEeHUS - IJI9 3HaUeHUHU 0CTaETCSI KPUTHHT.

Tun reoMeTpuu OOWH Ha 3amyck. CMeIaTh TOYKHU, IMHUU U TTOJTUTOHB MOXKHO Cepued 3alyCKOB B
ofuH pacTp (peXkXuM JOomUCHBaHMs). [To KaxKIOMy TUITY Macca pPacKjiagbIBaeTCs MO-CBOEMY:

* Touka - rayCCOBO ISATHO C CUTMOM M3 ITOJIST TOYHOCTH, 00pe3Ka Ha TPH CUTMHL. CUrMa HUXKe
HONIysTYeUKU IOOHUMAETCS OO0 IMOIyTYEeUKH.

* JIMHMSA - KOPUZOP MATKUX Kpaes. [1oMunuHns yIJOoTHIAETCS, Macca OeJINTCSA 110 AJInHe, KaXaas
IOATOYKAa 93TO rayCccoB Hpodunb ¢ curMmou-nonymupusHou. I[Toms from m/to m BeIpe3aioT
MHTEepBaJ 10 JINHENHOU IIPUBS3KE.

e ITonuroH - Macca OeMUTCS IO TJIOIIAOM PaBHOMEPHO 1160, B Ma3MMETPUUYECKOM pexXUMeE,
TIPOIIOPLIMOHANILHO BCIIOMOTATEIbHOMY pacTpy (HaceneHHue, 3acTpoiika). [Ipu mycTom pacTpe
BHYTPH IIOJIUTOHA - OTKAT Ha paBHOMEPHOeE.
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Bbixog u HHBAPHAHT

OCHOBHOM BBIXO[l - TPEXKaHAIbHLIM pacTp. KaHan 1 - NJIOTHOCTE B Macce Ha KM? (He 3aBUCHUT OT
pa3Mepa stuetiku). Kanasner 2 u 3 cny)ke0OHble (Xm-0 ¥ Xm), 4TOOH IONIKUCHIBAHUE CEePUSIMHU U KapTa
3(MHEeKTUBHOM CUTMEI OCTAaBaJIMNCh TOUHLIMH. HeoOs3aTeIbHEIN BTOPOM PACTp - CPeIHeB3BeIIeHHAS
curMa Imo syerike, kKapta 3¢pdekTuBHOM TouHOCTH. OHa OTHEJISIET IIJIOTHOCTb, OOECIIEYEeHHYIO
TOYHBIMH IPUBA3KaMH, OT pa3Ma3aHHOW, UM 3TO aHaJIOT KPUTHUHTOBOU OUCIEPCUU O 9Taxa
IIJIOTHOCTH.

HWHBapHaHT TYT OOUH - UHTETPaJI IJIOTHOCTH II0 PacTPy PaBeH CyMMe Macc Bxoma. CYuTaeTcs Bcerma
U ITUIIETCS B KypPHall. PacxoxkmeHue - IPU3HAK TOTO, YTO HOCUTEJIH BHIIUTK 3a 00/1aCTh, a IOBETIEHUE
3aMaéT mepekaYaTenb Kpas (MOHOPMUPOBAThH BHYTPHU HJIHM ITOTEPSTH MACCy C IPeOyIpexRaeHueM).

Kak uurarthb

I1710THOCTE MMOKAa3bIBAET, T'OE CrYLIAITCS 3aMephl C YYETOM MX HaAEXKHOCTU. ToyHas IpUBA3Ka
OaéT KOMITaKTHOE IISITHO, Ipy0asi - pa3MeITOe U Hu3Koe. [1o KapTe ahHeKTUBHOM CUTMBI BUOHO, THE
IJIOTHOCTh HaOpaHa TOYHBIMU HOCUTEJISIMU, a I'lle pa3Ma3aHHBIMU - TaM JOBEPUS MEHbIIIE.

[TapameTp YTo 3amaét ITo ymomganuio

3amepsl

I[Tone macchl
ITone TouHOCTH

Touyku, TUHUU WU IOJIUTOHBI -

(oguH THI).

Macca o6BeKTa.
Curma TOYKHU HIIH
MONyIIUPUHA JTUHUH.

1
CUTrMa II0 YMOJITYaHUIO

Pazmep sueliku, M [ITar ceTkwu. 50

Ob6mnacTb DKCTEHT. 10 CJIOIO

Hocurenb 3a KpaeMm IToHOPMUPOBaTh BHYTPU WU IOHOPMHPOBATh
IIOTEPSATH Maccy.

CurMma no ymon4ganuto ([om.) Korpa nosie TO4HOCTH IIYCTO. nojysidyenka

from m /to m (Ho.) Bripe3ka uHTepBasia JIUHUU. BCS JIUHUA

Bcoowm. pactp ([om.)
Homnwucatk B pactp ([Horm.)

ITnoTHOCTB

dbdekTUBHAA CUTMa

HasuMeTpus OJid IOIUTOHOB.
Cy1iuecTByoOLIUT
TPEXKaHaNbHBEIN PacTp.
TpéxkaHanbHEIN PacTp
(ImoTHOCTE, 2M-0, Xm).

Kapra a¢pdexTruBHOM TOUHOCTHU

(HeoOs13aTeJIbHO).

OxHO «KapTa IVIOTHOCTH» (KHBOHM IMPEIIPOCMOTP)

JIumoM HMHCTPYMEHTA CIIyKHUT OTHAesbHOoe oKHO Kapra mioTrHocTtH Ha maHenu Isoliner. Cnesa

3a7laloTCs CJIOM M IIOJIsI, CIIpaBa UOET NPENIPOCMOTP Ha Irpy0oii ceTke.

I[IpeompocMOTP CUYUTAETCS 3a MUJIIMCEKYHIH,
n3obpaxeHue cpaly, a He IOCe 3alycKa. BHM3y MOCTOSIHHO ITOKa3aH MHBApHaHT - Macca BXOMa,

MacCcCa Ha CeTKe U J0JIid, IIOTEePAHHas Ha Kpalo.

Kuonka [deMo co3maét yueOHbIM Habop uHCcTpyMeHTOM 3.08. KHOKa 3anucarh pacTp 3alycKaer

II0O3TOMY CHI'Ma H pPa3Mep SAYEeUKHU MEHSIOT

MIOJIHBIM PacuyéT TeM ke anroputMoM 3.07 U KIameT pe3ynabTaT Ha KapTy YKe OJeThIM.

Ha kapTy moxkaTcsi IICEBAOLBET C TPO3PaYHBIMU HYISIMU, U30JIMHUU IIJIOTHOCTU U CJI0M 9pHeKTUBHOM
CUTMBI KaK KapTa pmoBepusi. ®opma Processing ocTta€rcsi O Momenel M HaKeTHHIX ITPOTOHOB,

pes3yJbTaT y HUX TOT Xe.
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3.08 IIpuMmep OJisi IJIOTHOCTH (OeMo)

HHCTPpYMEHT CcO37aéT CUHTeTudeckKuil Habop mns 3.07 ¢ M3BECTHOM CyMMapHOM MacCoM, YTOOBI
VHBApMAHT MOXKHO OBLIO IPOBEPUTH CYETOM. [leMo BHITAET YeTHpe Habopa.

IecsaTh TOYEK C pa3HBIMU CUTMaMH, OT JoJied S4elKU 0o KpynHEIX, Macca 500. [IBe TUHUM Maccou
200, y ogHOU BEHIpe3aH MHTepBas noiaaMu from m u to m. [IBa nmonuroxHa maccou 300, ogyuH U3 HUX
nmon masuMeTpuio. BecriomoratenbHBIN pacTp. MToro macca 1000.

[Tporouute 3.07 Ha cji0oe TOYEK, M UHTErpas IJIOTHOCTU B XypHae JolKeH gaTtek 500, Ha TUHUAX
200, va monuroxHax 300. [Tosns cmo€B - mass, prec, from_m, to_m.

[Tapametp Yrto 3amaéT ITo ymomyaHuio
O6macTb (9KCTEHT) I'paHULEI reHepalyu. -

fAdgelika BCIOM. pacTpa, M Illar BcmomoraTtensHOro pactpa. 50

3epno I'CY ([or.) [ToBTOPSIEMOCTH IPHUMEPA. 1

IHeMO-TOYKY / TUHUM [/ TIOJTUTOHBL TPHU CII0S 3aMEepPOB. -

BcmoowMm. pactp PacTp O masuMeTpuu. -

ITonHBIN mepedeHb ITOJIeN BHIXOMHBIX CJIOEB - B IIpuioxeHuu IImoTHoCcTh (memo) (pa3men «Ilomns
OeMO-CJIOEB» B KOHIIEe PYKOBOACTBA).

4. Pa3zpe3

4.01 Pa3pe3 110 TUHUHA

NucTtpyMeHT Pa3pe3 mo JIMHHH CTPOUT I'e0JIOTMYECKUH pa3pe3 u3 Habopa MOBEPXHOCTEH. ITO
He IIPOCTO KpuBas OpPodusi, a MIacThl KakK 3aJuThle MOJIOCHI MeXKOy KPOBIEH U IIOMOIIBOM.
I[ToBepxXHOCTHU OOBIYHO ITOMYYalOT KPUTUHTOM, @ UHCTPYMEHT cOOMpaeT X B pa3pes3 BAOIb 3aJaHHOMR
JTUHUH.

HNucTpyMeHT cTouT B rpynmne Pa3pe3 m paboTaeT Kak mocto6paboTkKa TOTOBEIX pacTpoB. CBOU
KPUTHHI' OH HE BBIIIOJIHAET.

Kak 3a71a10TCs1 IVIaCThI

I[ToBepXHOCTH IOHAIOTCS CIIUCKOM M YIOPSAOYMBAIOTCSA CBEPXY BHU3 - KPOBJS, IIOMOIIBA, ITPU
HeoOXOOUMOCTH ClieAyIollas KPOBJIs U Tak fmajee. [171acTH CTPOSITCS Kak MOJIOCH MeXKIY COCeJHUMU
TTOBEPXHOCTSMH, TTO3TOMY M3 N IOBEPXHOCTEHW momydaeTcs N MHUHYC OOMH IUTacT. [I7IsT OmHOTO
IJlacTa OOCTAaTOYHO OBYX IIOBEPXHOCTEM, KPOBJIM U IMONOWIBHL. [IJ1 ITAaYKW IIJIaCTOB A00aBisiiiTe
IIOBEPXHOCTHU I10 MOPAXKY 3aneranus. OgHa IOBEPXHOCTH TOXKE OOIIyCTUMA, 3TO paspes o pebedy
0e3 mJ1acToB, CM. CIIeAYIOIIUH pa3merl.

Pa3pe3 mo OIHOH MOBEPXHOCTH

OpgHa TOBEPXHOCTH 3TO 3aKOHHBLIM Ciy4yad, a He omwubka. [lmacToB mpu He#l He OymeT 10
oIpefesieHUI0, 3aTO CTPOSTCA JUHUS penbeda, paMKa, OCM C OTMETKaMH, YIJIOBble TOYKM U
omnpepesyieHre paspe3a. C 9TOro reojorudyecKuil pa3pes3 OoOLIYHO U HaunHaeTcsa. CHadana n0poduib
o IIMP, nmoBepx Hero nepecedyeHus C IIJIaHOBOU reojyiorueld HHCTpyMeHTOM 4.05, a reoyiorus BHU3
pHCcyeTcs Bpy4YHYIO.

ITonoce! mnacToB u 3a6op 3D B TaKOM MTPOTOHE HE CTPOSITCS, W CJIOU [/ HUX HEe CO3TAl0TCS BOBCE.
ITycToii Clo¥ B IPOEKTE BHITTISAUT MOTOMKOM, XOTSI BCE TTOCTPOEHO BEPHO, O3TOMY €TO JTydYllie He
co3maBaTh, YEM CO3[laBaTh U IIPSTaTh.

Penbed BEIXOOUT cioeM JIMHMHM IMMOBEPXHOCTEH Ha YepTezxe. 3afaiiTe eMy CBOU CTUIL JTUHUU U
IIOAIIKCH, YePTEXK T00DOPMIIAETCA IIOBEPX STOTO CJIOS.
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Hu3 paMKu B TaKOM pa3pe3e 3ajaBaiiTe OTMETKOU B IOIIOTHUTENBHBIX TapaMeTpax. be3 Heé paMKka
OXBATHIBAET JAHHEIE BIIOTHYIO, C HEOOIBIINM OTCTYIIOM, ¥ PHCOBATH oA penbedoM Herge. OTMeTKa
VUYUTBHIBAETCS OO0 pacyéTa BEePTHUKaIbHOIO MacirTaba, IIO3TOMY B PEXKHMME OTHOLIEHUS rabapuTOB
YepTEXK BHIXOOUT B MaciTabe MMEHHO TOM paMKM, KOTOPYIO Bl yBUAuTe. OTMETKA BHIIIE AaHHBIX
WTHOPUPYETCS, 9TO HU3 PaMKH, a He o6pe3Ka CBepXy.

Bepx paMKu 3agaéTCs TaK XKe W [0 TOH Ke ImpuuuHe. YepTEzK YacTO IIPOIOJIKAIOT BBEPX, UTOOLI
BOIIJTM YCThSI CKBaXKMH, OTMETKH YPOBHS BOOBI MJIX ITOAIINCH, KOTOPBHIX CPEN CAaMHUX MOBEPXHOCTEMH
HeT. Bepx HHUXKe HM3a OTBEPraeTCs - paMKa BEIBEPHYJIach OBl HaU3HAHKY.

BmecTe ¢ pamKoil 3afaliTe ¥ Imar OTMETOK Ha OcCsiX. [Io yMonYaHWIO MOANMNCU BHIOMpAIOTCSH
OKDPYTJIEHHBEIMU YUCJIaMM 110 UX KOJIWYECTBY, U 3TO yOOOHO, IT0OKa paMKa caMa II0 JaHHBIM. Korma
paMKa 3amaHa YUCjIaM¥, IOOIHMCHU X04YeTcsl TeMu ke umciamu. lllar B gBa MeTpa IpW paMKe OT
CTa NATUIOECATH OO CTa CEMUIECSTU DAET POBHO Te OTMETKHU, KOTOPhlEe OXKUAaelms yBumetrb. Hob
BO3BpalllaeT aBTOMaTUYE€CKUM BLIOOD.

CBsi3Ka mmojie3Ha Ha CepHuu pa3pe30B. OpuHakoBas PaMKa ¥ OOUHAKOBEIE€ ITOOIINCH ITIO3BOJIAIOT KJIaCTh
YepTexu PAOOM Ha JIUCT 0e3 mOATOHKH.

ITopsimOK MOBEPXHOCTEH 3aJaéT JepeBo CII0EB

9To TriaBHOE, YTO HYXKHO 3HATh IIPO MHCTPYMEHT. [IOpsSOoK MIOBEPXHOCTelM He BTOPOCTENeHHas
meTanbk opOPMIIEHMSI, a UCXOOHBEIe MaHHBIe HapaBHE C CAMHMHM rpugaMu. MMeHHO OH OIpemeserT,
Kakad II0JIoca 4Yel IIJIacT.

ITo ymomuauuio MOpsimoK OGepeTcsa M3 JepeBa CJIOEB IIPOEKTa, CBEPXY BHU3, POBHO KaK ITOKa3aHO
B maHenu Ciou. YUTO BUOWTE B MAaHENH, TO M MOMy4YUTe Ha dyepTexke. OTMETKU B MYJIbTHCENEKTE
3aal0T, KaKHe ITOBEPXHOCTH yYaCTBYIOT, HO HE B KAKOM OHU TOPSAKE.

OTcioma mpocrtoe mpaBwio paboTel. Ilpexkpe WeM CTpPOUTH pa3pes, Pa3/IOKUTE IIOBEPXHOCTH B
[IaHe/JIU CJIOEB IIO 3aJjieTaHHUIO, KPOBJIS BepxHelN BMeIlalollell BBEPXY, IIOHOOINBAa HUXKHEU BHU3Y.
IlepeTaliuTe CIOM MBIIIBIO, €CITM OHM PACIIOJIOKEHB B ITPOU3BOIBHOM MOPSOKE. DTO 3alMET
IIOJIMUHYTH U U306aBUT OT pa3bopa pe3ynbraTa.

Ecnu mopsimoK HapyIlleH, MHCTPYMEHT He BHIOACT OMmMOKy. OH TOCTPOUT IIOJIOCHI MEXKOY TEeMHU
rapaMu, KOTOpPBIE BBl eMy Aaiu. YacTh ITap OKaXkeTCs IePeBEPHYTOM, Y HUX ITO[IOIIIBA BHIIIIE KPOBJIH,
TaKue MOJI0CH OTOPACHBAIOTCS MOI4Ya. BHelIHe 9TO BHITIISOUT TakK. [1TacTOB Ha YepTeke MEeHBIIIE,
YeM O0XKWAAJioCh, WUJIM OHU JIeKaT B HENpPaBHomOAmoOHOM ITOCIeN0BaTEIbHOCTHA. YBUOEIU TaKOe -
MIEPBLIM [IEJIOM ITPOBEPHTE MOPANOK B MAHEJIU CJIOEB, a HEe TapaMeTPhl KPUTHHTA.

Korpa mopsfok B [epeBe IO KaKMM-TO NpUYMHAM He TOOUTCS, CHUMHUTe ranodky Ilopsimok
IIOBEPXHOCTEH M3 JepeBa CJI0EB mpoeKTa. Toraa ImopsigoK O0epeéTcst M3 II0CIIenNoBaTelbHOCTH
OTMETOK B CIMCKEe, KaK B IPexkHUX Bepcusx. CIIou, KOTOPHIX HET B lepeBe mpoeKTa (moOaBIeHHEIe
daiimoM mpssMo B BUOXKETE), YXOOSAT B KOHEI CIIMCKa, COXPaHsIs B3aUMHBIN ITOPSIIOK.

I'emepartop npumepa (4.10) camM packiagbiBaeT IIECTh IIOBEPXHOCTEM B OepeBe II0 3aJIeTaHUIo,
II0O9TOMY Ha [eMO-JaHHBIX HUYero epeKiaablBaTh He HYXKHO.

BbeIxoabl

YepTék paspesa 3TO MOJUIOHBI B OCSX PACCTOSHUE BIOOIbL JUHWU U BBICOTA. BEICOTY MOXKHO
PacTSHYTb BEPTHUKANILHEIM IpeyBeInYeHreM, 4YTOOB TOHKUE IIJIaCThHl YUTAIKUCh. DTOT CIIOW KIamyT
B MaKeT IIeYaTH KaK TOTOBHIH pa3pe3. CrucTeMa KOOPOUHAT y HEro YCJIOBHASA, PAaCCTOsSHUE U BHICOTA
B eOUHUIIAX KapPTHI.

JIMHWY TTOBEPXHOCTEH 9TO KaxXK[as MMoJaHHas MOBEPXHOCTb OTHOEJIbHON JIMHUEH B 0CSAX YepTexka, C
MIONISIMH Sec, sec_id, num 1 name. Pa3puiBE 110 OTCYTCTBUIO MaHHEIX COXpaHSOTCA. IIpu paboTe
C IIJIaCTaMH CJIOM HeoOsi3aTeJieH, KPOBJIS M IIOMOIIBAa M TaK BHOHBI KaK Kpas IIOJIOC, HO C HHUM
JIMHUIO KPOBJIHM MOXKHO IIOOIINCATE U OPOPMUTE OTAEILHO OT 3a/JIUBKH. [Ipu OOHOI IOBEPXHOCTH 3TO
eOUHCTBEHHEIH CIO0I C penbedoM.
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3abop 3D 3TO Te XxKe MOJIOCH], HO KaK BepTHUKalbHEIe CTeHKH PolygonZ B peanmbHBIX KOOpauHaTax. Mx
cMoTpsAT B 3D Map View psiioM C ITOBEPXHOCTSIMU KPUTHHTa. ' pum 3amaéTcs penbedoM, a CTeHKHU
pa3pesa IoKa3bIBalOT IJIaCThl B IPOCTPAHCTBE.

BepTUKaabHBIH MacUITa0

lopuszoHTanb pas3pes3a (OJIMHaA TUHUKU) U BEepPTUKab (OeCATKU METPOB IIJIAaCTOB) HECOIIOCTaABHMHEI,
Mo9TOMY 0€e3 pacTsSIKEHHUS II0 BLICOTE YEPTEXK BBITJIIOUT IIIOCKUM. MacmTtabd 3amaéTcs TpeMs
crocobamu.

PexuMm oTHOomeHne MacmrTa6oB I':B (1:N) sTo mpuBLIUHASA YepTEKHAs 3amuchb. 3HadeHune 50
o3Hauaet [':B = 1:50, To eCcTh BEepPTHKAJIFHBEIN MacIITab KPyIHEE TOPU3OHTAIBHOTO B IIATHAECSAT Pas.
Tak 3apatoT MaciTab Ha KaTUWHEIX pa3pes3ax, Iode TOPU30HTalbh UAET KUIOMEeTPaMu, a MOITHOCTH
U3MePAITCS MeTpaMu. MHOXUTENIb pacTsaKeHus paseH N.

PeXyM MHOZKHTEJIb 3TO TO XK€ YHUCJIO, TOOAHHOE HANPsAMYI0, 63 4epTEKHONU (HOPMYITUPOBKH.

PexxuMm oTtHOmieHHe I':B (mmpuHA:BBICOTA UYepTexka) paboTaeT oT rabapuToB. BHl 3amaéTe
ZKeJjlaeMoOe OTHOIIIeHMEe IIIUPWHEI JINCTa K BEICOTE, HAalIpUMEDP 10, d MHOXKUWTEJIb MHCTPYMEHT CHUTAeT
caM, IO OJWHE JTHHUKW M pPa3Maxy BHICOT. YOoOeH, KOTma BaXXHO BIHCATh pa3pe3 B JIMCT, a He
BLIOEPIKAaTh 3adaHHBIN MacITad.

®aKTUUYECKUN MHOXKUTEIb IedaTaeTCs B XKypHas. [ TOYHOTO HalOXKEHUS CJIOEB OH [OOJIXKEH
COBIIafiaTh y pa3pes3a, CKBaxKUH M cocTaBa. B pexume I':B paspes3 (4.01) BuguT Bech pa3pe3 IO
BelcoTe. CkBaxkuHbl (4.02) OepyT MHOXKUTEJb U3 OIpefeNieHus U coBMeIraiorcs camiu. CocraB
(4.03) cumTaeT OTHOLIEHUWE IO OOHOMY IIJIacTy, IIO3TOMY OJI HAJTOXKEHUS BO3bMUTE MHOXKHUTEIID,
HanedaTtaHHbIM 4.01, u 3apmaniTe ero B 4.03 B peXXuMe MHOXKHTEIb.

HeckonbKo Ppa3pe30B 3a OOHUH IIPOIroH

ITo yMOT4YaHUIO UHCTPYMEHT CTPOUT Pa3pe3 Mo KaXKA0W TUHUM CJI0ST. ITO OOBIYHBIN PEKUM PABGOTHI.
JIuHeHHbIH CJIoM ¢ mpoduiasiMu oOpabaThHIBaeTCs IIeJIMKOM, 3allyCKaTh HHCTPYMEHT II0 pa3y Ha
JIMHUIO He HyKHO. ECjiu HyXKHHBI He BCe IWHHH, BHIOEJINTE HyKHBIE Ha KapTe U BKIOuYuTe TOIBKO
BbIlle/IeHHbIE 00BEKTHI ¥ TapaMeTpa JuHuu. CHsITas rajoyka Pa3pes mo KaxKIoH JIMHUH CJIOS
BO3BpalllaeT NpexkHee MoBeAeHWe, pa3pes Mo EPBOM JTUHUH.

Bce pa3pesnl mOMafaoT B OOWH KOMIUIEKT CJIOEB U PA3/IMYAlOTCS aTpuOyTaMu, a He OTAEIbHBIMU
CJIOSIMHM Ha KaXKObIM CTBOP. Tak UX yIOOHO MOAMUCHBATE U (GUIBTPOBAThH BEHIPA’KEHUEM, a CTUIIH He
MIPUXOOUTCS Ha3HA4YaTh 3aHOBO. MiMsI pa3pe3a 6epéTcs U3 MOJIst TUHEWHOTO CJI0SI, €CJIM OHO 3a/laHO
mapaMeTpoM ITojie UMeHH pa3pe3a, HHaye pa3pe3bl HyMePYITCS II0 TOPSIKY.

Ha yepTexke pa3pes3sl pa3BOASTCS PACKIIagKOH B 00IIeHd 4epTEXKHOM cucTemMe KoopauHaT. CTOMKOH
CBEepXy BHM3 CTaBUT UX OOUH NOA APYTUM C OOIIUM HYJIEM PACCTOSHUU, U JIEBHIM Kpal y BCexX
coBmazaeT. B psim cieBa HampaBO CTaBUT uxX 00K 0 OOK c 006IIed OTMETKON BEICOTHI, TOTHA
IITKaJjia BHICOT CKBO3HAs AJIs Bcero nucTta. CeTKoM codyeTaeT o6a mpaBuiia, CTPOKA OEPKUT 0OLIYIO
OTMETKY, CTO0EIl - OOIINH HOJIb PACCTOSHUM, a KOJIMYECTBO CTOJIOIOB 3ala€TCS B HOMIOTHUTEIbHBIX
nmapameTtpax. [llar peméTku 6epETCcs OT CaMOro KPYIIHOTO YepTezKa ILII0C 3a30P, ITI03TOMY YePTeXRU
He IlepeceKaloTcs, KakK OBl HU pas3fiMdyanauch OJINHBI CTBOPOB. 3a30p 3ala€Tcs Oojed oT rabapura,
o ymonganwuio 0.15.

BepTukanbHBIN MaciiTa® Ha BeCh MPOTOH OOuH. MHaye KOPOTKUII CTBOP M MJIMHHBIM BBIIITH OBI
B PaA3HOM PACTAXKEHHUUH U CTaJlk OBl HECOIIOCTaBUMEI Ha OOHOM JINCTeE. B pPexrnMax OTHOIIEHUA
MaciTaboB W MHOXKHUTEJSI 3TO IIPOCTO 3aJaHHOe 4YHCIIo. B pexwumMme OTHOMIEHUS TabapuTOB
MHOXKUTENb CYMTAETCS II0 CcaMOW MOJIMHHOM NWHHUM W 1o oOIleMy pa3Maxy BBICOT B Habope.
3aJaHHYIO ITPOMOPIIMI0 TOYHO ITOJy4YaeT CaMbIi IIMPOKHM UEepPTEXK, a OCTaJIbHBIE BHIXOOST BHILIE
HETO0 B TOM XKe MacIiinTabe.

3abop 3D packimankoi He cMmelraeTcsi. OH CTOUT B peaIbHEIX KOOPAMHATAX, KaxkIas CTeHKA Ha CBOEM
cTBope, u B 3D Map View HaGop pa3pe30B BHITJISOUT KaK HaCTOSIINUM 3a60p 10 IJI0IIaaH.
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ITepBIl pa3pes Bcermga IoaydaeT HyJIeBoe CMellleHre, T03TOMY IIPOTOH II0 OTHOM TMHUY JaET POBHO
TOT K€ YepPTEXK, UTO U PaHbIIIe.

IIBeT mOJ/I0C: CHIPAaBOYHHK IIJIaCTOB

ITomocsl mnacToB KPacCsATCsA 110 UMEHHU KPOBJIHN. Bes CIIPaBOYHHKaA IIBET CHUTAETCA OT CaMOI'O MMEHH,
OH HE MEHAeTCd MeXKOy IIPOroHaMu, HO OH yCJ’IOBHbIﬁ.

Heo6s3aTenpHbllM Bx0n CIpaBOYHHK IIJIACTOB (TA0JIHMIIA) OejlaeT IIBET OCMEBICIIEHHBIM. CITPaBOYHUK
9TO OOBIYHEBIN cJio¥ mpoekTa, GeoPackage mnu TabGnuia Excel, rome Ha KaXObI¥ IIJ1acT U KaxKpaoe
MeXKOYyIJIaCcThe IIPUXOOUTCS OOHA CTPOKA CBEPXy BHHU3 IO pas3pesdy. OO6s3aTeNbHBIX KOJIOHOK TPHU
- KO[ Tejla, HOMEP CBepXy BHU3 U Teno. LiBeT HeoOs3aTejieH, HO MMEHHO Pagyd HEeTO CIIPaBOYHUK
Yalle BCero u IoaaioT.

KonoHKa TeJio COOepPKUT CIIOBO «IIJTACT» U «MeXKAyIlJIaCThe», U 3TO 3aKO0H, a He forajgka. BeiBecTu
TeJIo U3 Koja Henb3sd. [Inact AB no HaouCcaHUIO BHIISAOUT KakK «A miioc B», Ho 9To 1e/IbHBIN MIJIACT,
BHYTPH KOTOpOTro nexatT A, b, kopx A-A’ u A’. Mexnynnactee B-B 110 KOOy He BEIBOOUTCS BOBCE,
noToMy 4uTo yiacta b B ciucke HeT, ecTs AB. OnpenensieT Teno reojior, MallliHa He IEPECYUTHIBAET.

IMopsimok cBepxy BHU3 [AET CIIPABOYHUKY BTOPYIO CIIOCOOHOCTHL - HAXOOUTh TEJI0 MEeXAy HOBYMS
rpanunamu. Ecnu Ha paspe3e unyTr kposnu Kpll m Kpllla, To MeXOy HUMU I10 IOPSAOKY JIEKUT
mexpaynnactbe Kpll-Kplll, u monoca mony4aeT ero uMs U 1BeT. [11acThl, KOTOPHIX Ha pa3pe3e He
0Ka3aJioch, IIOMeYalTCsA CEPBHIM, a UX MepedeHb levaTaeTcs B XKypHaJl, U II0 HeMy Cpa3y BUIHO,
Yero He XBaTaeT B HaOope IIOBEPXHOCTEN.

HNMeHa CII0EB pPeIKO COBMAAAIOT C KOJAaMU [IOCJIOBHO, TIO3TOMY ITOUCK UOET JIECTHUIIEH OT CTPOTOTO
K Tepriumomy. CHa4dajsa mpolOyeTcss TOUHBIN KO, 3aTeM TOT Ke Kof 6e3 y4éTa perucrpa u KpanHux
mpo6eJsioB, 3aTeM ITPUBEIEHHBIN BU, TIe CHSIT XBOCT POJIM _top, bottom, kposna, nopowsa, a ITATUHCKUE
OBOMHUKY OYKB CJIOZKEeHBI B Kupuinuily. [locnemuei mpoOyeTcst Ta XxKe 3anuck 6e3 anoctpodoB. Tak
KpII top HAXOOWT KOO KpII, a A'6 top HaxomuT Ab. CTporue Imaru uOyT IIEPBEIMH, II0O3TOMY €CJIU B
CIIpPaBOYHHUKE €CTh U Ab, 1 A'b KaK pPa3HbIE TeJla, Ka}KHBIfI IIOJIYUYUT CBOE.

ToTt ke CIIPABOYHHUK HOI[aéTCH B4.02, 1 TOrga oJI0CH ¥ KOJIOHKU CKBaXKUH TOBOPAT Ha OOTHOM SA3BIKE
KOIOB M COBIIQOAIOT IIO IIBETY.

ToToBeIi OOpazel] AjIsi BepxHeKaMCKOTO MECTOPOXOEHHsS JIeKUT B Ianke templates BHyTpH
KaTajora IjlaruHa. 9TO 36 CTPOK OT IIOKPOBHEIX OTJIOKEHUU OO HUXKHENW KaMeHHOU COJHu, C
BeTaMu u Tenamu. ®amil ecTh B OBYX BUOaX, plast_reference vkmks.xlsx U plast_reference vkmks.csv.
Bo3bpMuUTE €ro 3a OCHOBY M IpaBbTe ITO[ CBOE MecTopoxkaeHue. KOITOHKY ToOJIIIA U MpUMedYaHue
HeoOsI3aTenbHbIE, OHU YUTAIOTCSI, HO IIOKa He MCIOJIb3YIOTCS, M OCTABIEeHHI IO OyayInee pa3BUTHE.

ATpuOYTHI BHIXOIHBIX CIOEB

Bce cmom pa3pe3a HecyT OBa oOIIUWX IIOJII - S€C C WMeHeM pa3pe3a u sec_id ¢ HOMepoMm
00beKTa HMCXOOHOM JIMHUH. [I0 HUM IIOAIKUCHBAIOT 4YEpPTEeXH, (PUIBTPYIOT CJIOM Ha OOWH CTBOP
¥ PAcCKpallnBaioT pa3pe3kl 0-Pa3HoMy.

OmnpenenieHue pa3pesa - 110 IMHUY Ha KaX Okl pa3pes, C UCXOMHOM reoMeTpuel CTBOpa U IOJISIMH,
KOTOPBIE YMTAIOT MOCIEAYIOIHe HHCTPYMEHTEI TPYIIIEL:

ITone YT0 comepxKUT

sec, sec id Hms pa3pe3a 1 HOMep UCXOOHOU JTUHUM.

vex BepTukanbHOe IIpeyBeIndeHNe YepTexkKa.

step [ITar nukeTaxa, M (BePIIMHEL JIOMaHOU
BKJIIOYAIOTCS B IMKeTaX BCeraa).

zmin, zmax [urama3oH OTMETOK YepTexka.

0X, Oy CMelnieHre yepTeka B packinagke. Homb y

ONMHOYHOTO pa3pesa.
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Pa3pe3 (3D-3a00p) - BepTuKanbHbie cTeHku MultiPolygonZ Bmomnb cTBOpa, IO OOHOM Ha IIJIacCT:

ITone YT0 comepKUT

sec, sec_id w4 pa3pe3a U HOMep UCXOOHOU JTMHUU.

bed Howmep ninacra cBepxy BHUS.

top, bot HMeHa 1TOBEPXHOCTEN KPOBIU U ITOHOIIIBHI.

t mean CpepHssa MOIIHOCTG IIacTa BOOJIb CTBOPA, M.

seclen IInuHa cTBOpPA, M.

color LIBeT mmy1acTa CTPOKOM #RRGGBB, TOT K€, YTO Ha UepTexXkKe.

CTeHKa pexXeTCsl II0 3BEHbSIM TPaACCH, CBOE IIOJIOTHHUIIE Ha 3BEHO, M BCE OHU COOpPaHHI B OOUH
MHOTOYaCTHBIH 00BeKT. OOHUM KOJIBIIOM CTEHKY OTHOaBaTh Henmb3sA. Komblo «Bepx Tyma, HUS3
00paTHO» BBIXOOWUT AJIUHHBLIM M CHUJIbHO HEBBIOYKJIBIM, TPEXMEPHBIE CIEHHI TPUAHTYIUPYIOT TaKoe
BEepoOM OT IIEePBOM BEPIIUHBI, U Pa3pe3 MOoJIydaeTCs OBIPSIBHIM. YeTHIPEXYTOIbHUK 3BEHA IJIOCKUH
10 TIOCTPOEHUI0, IIOTOMY YTO [BAa COCETHUX y3JIa 3aal0T BEPTUKAJIFHYIO IIJIOCKOCTD, M 00€ 0TMETKHU
jiexxarT B Hel.

LlIBeT mnacTa UAET OBYMSd OYyTSAMM Cpa3y, KaTeTOpUAMHU Ha CJioe, KaK Ha dyepTexe, U IojieM color
B arpubyrax. CUMBOJIHMKY YHTAIOT HE BCe NOTPeOUTENHM - TpEXMepHas ClleHa KPaCHUT II0 CBOeMy
MIpaBuily, a moapsandYuKky cumBonuka QGIS HemocTymHa BOBCE, - ITIO3TOMY IIBET IIPOAYyOIMPOBAH B
OaHHBIX.

VrioBBIe TOYKH pa3pe3a HecyT sec U sec_id, num (HoMmep yria), name (uma YI-1, ¥I'-2, ...) u pos
(Bepx unu Hu3). Hamnbile uayT d (MUKeT, M), X U y (KOOpAMHATE Ha KapTe), az (a3uMyT ClIeQyIOIIero
KoneHa) u label (roroBas monmnucek). T'opu3oHTaIBHBIE OCH HECYT Sec, sec id, elev (oTmeTKa ocw,
M) u label. TaGuma yrioB HecéT sec, sec_id, kind (Tun cTtpoku) u text (comepRuMoe TIEHKHU).

ITapaMmeTpsI
[TapameTp Yro 3amaér ITo ymon4aHuUIo / COBET
JInaus pa3pesa JInuennwM cnou. 'ogurcs -

rajouka TonbKo
BbIEe/IeHHbIe 00BEeKTHhI.
[ToBepXHOCTU CBEPXY BHU3 Cnucok -
pPacTpoOB-IIOBEPXHOCTEMN.
Hy>XHO MUHUMYM [BE.
[TopssmoOK IMOBEPXHOCTEHU U3 IMopsimok 6epeTcs u3 maHenn BKJIIOUEHO
IepeBa CI0EB IIPOEKTa Ciou cBepxy BHU3. CHATaAsA
rajouka BO3BpalllaeT HOPSALOK
OTMETOK B CIIHCKE.
Paspe3s o kaxpou nuHum cnosa IlakeTHBIN pexxuM. CHATas BKJIIOYEHO
rajodka CTPOUT pa3pe3 1o
epBOU JINHUU.
[Tone umenu paspesa [Tone NUHENHOTO CIIOS, U3 -
KoToporo 6epétcs ums. IIycro -
HyMepanus [0 DIOPAIKY.

Packnagka HECKOIBKUX CTOnKOM, B PAN UJIA CETKOM. CTOIKOHU
pa3pe30B
[ITar BEIOOPKY BOOJIb JIMHUH Yepe3 CKONMBKO eguHUn KapTer 0
OpaTh oTcuéeT. 0 - o pa3Mepy
STYEMKHU.
BepTukanbHbIM MaciTab PexxuM: oTHOIIIeHUE OTHOIIIeHUE rabapuToB

rabapuTOB, MHOXUTEJIb WX
OTHOIIIeHHe MacuiTados I':B.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

3HaueHue MacirTaba OTHoLIEeHNWe MIUPUHA:BLICOTA, 10
MHOXKUTeNb unu N U3 3anIucu
1:N.
Cronb1oB B ceTke (Hor1r.) KonuuecTBO CTOJIOIIOB OIS 2
packinagKud CEeTKOMU.
3a3op MeXOy pa3pe3aMu Ions ot rabapuTa yepTexa. 0.15
(Oorm.)
Bri6opka pactpa (Hoir.) BunuHerHo uin OJIUKAUIIUHA. OUIIUHENHO
CripaBOYHUK IJIaCTOB LiBeT, TeJI0 U TOPSAAOK U3 IIyCTO
(Tabnuia) OAHHBIX.
Hus pamMku, oTmMeTKa (gor.) OmnyckaeT paMKy, 4TOOBI OBITIO  IIYCTO
rme pucoBartk. [IycTo - mmo
OaHHBIM.
Bepx pamku, oTmMeTKa (gort.) [TogHUMaeT paMKYy: yCThs IIyCTO

CKBaXXHH, YPOBHU BOJHI,

IIOOIINCH. HyCTO - I10 JaHHBIM.
[ITar oTMeTOK Ha 0ocCax (ZO1.) [Tognmucu ¢ 3agaHHBIM IIIaroM 0

BMECTO OKPYTJIEHHBIX 110

Konmu4yecTBy. O -

aBTOMaTUUYECKH.
JluHuU TOBEPXHOCTEN Ha BrrxomHOM NMMHENHBIN CJION, IO CO3MAaETCs
yepTexe JIVHUU Ha IOBEPXHOCTh.
YepTExk pa3pes3a (paccTossHue  BBIXOOHOM IMOIUTOHABHBIN co3maéTcs
X BBEICOTA) cJiou mJist Makerta. He

CO3MaETCs ITPU OOHOMU

[IOBEPXHOCTH.
3a6op 3D (PolygonZ) BBIXOmHOM CJIOM BEPTUKAIBHBEIX CO3HAETCS

CTEHOK B peasibHBIX
KoopnuHaTtax. He co3maércs
IPpU OOHOU MOBEPXHOCTH.

Kax[pl# IIacT IoJIyd4aeT aTPpUOyThHl - HOMEpP, UMeHa KPOBJIH W MOMOIIBEI, CPEOHIO MOIIHOCTL U
IJIMHY pa3pe3a. PackpaluBaiiTe CJI0¥ 10 HOMEePY IJIaCTa WK II0 MOIIHOCTHU. TaM, rme HOBepPXHOCTh
He ompepeneHa (nodata), momoca pa3peIBaeTCs, U IIACT PaclafiaeTCs Ha HECKOJIbKO ITOJIMTOHOB.

Kak nmonpodoBarts Ha I1eM0

ToToBeIi yueOHBIN HabGop HaéT mHCTpyMmMeHT Ilpumep st pa3pe3a (memo), oH xke 4.10. B
Habope IIeCTh ITOBEPXHOCTEN CBEPXY BHU3, TPU JIMHUU Pa3pPe30B, Hapa CJIOEB Mopenu OypeHus
collar u interval u MHOTOKaHalNbHBEIE TPUOHI I1JIACTOB. [I0OBEPXHOCTHU OH pPacKIaAbIBaeT B iepeBe 10
3aJieTaHulIo caM.

Tpu TUHUKM PA3HOM OJIWHBI M C PA3HHBIM KOJWUYECTBOM H3JIOMOB YOOOHEI, YTOOB ITOCMOTPETH
packinagky ¥ O0IIMi BepTHUKaIbHBIM MacinTa®. 3almyCTUTE €ro, 3aTeM MHOOaWTe ITOBEPXHOCTHU M
nuHUIo clofa. ITapy collar u interval BMecTe ¢ onpenenenueM nofgaiite B CKBa>KMHbBI Ha pa3pes3e,
a rpupn mnacTta ¢ KaHanamu 1, 2 1 3 B CocTraB IiacTa Ha pa3pe3e. [TomHbl cocTaB Habopa B
pa3gene 4.10.

Csa3sb ¢ QGIS

IIpocTtylo KpuByl0 Opodunsd IO OJHOMY TIpPHUOYy CTPOUT mmTaTHasa naHenb Elevation Profile,
OTHEJNbHBIM MHCTPYMEHT OJIsI 3TOTO He HyXKeH. Pa3pe3 ke MoKa3bBaeT MMEHHO IJIACTHI MEXKOY
IIOBEPXHOCTSIMHY, 4Yero IITATHBIE CPencTBa He [nenaioT. IloBepxHocTh KpuruHra B 3D MOXKHO
IIOCMOTPeTh U 6e3 pa3pe3a, Oja 3Toro B 3D Map View rpup 3amaioT penbedoM.
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4.02 CKBaxXuHbI Ha pa3pe3e (MoaelIb OypeHust)

UraCcTpyMeHT CKBa’KHHBI Ha pa3pe3e KIagEéT CKBaXKWHBI HA YEPTEKU Pa3pe30B M3 Iaphl CI0EB
mopenu Oyperusi. OH cTouT B rpynrie Pa3pes u paboTaeT MakeTHO, OOWH IIPOTOH 0OCIIy>KUBaET BCE
pas3pe3bl OIpeesIeHu .

Mopens OypeHust

CKBaXMHEI OIIUCHIBAIOTCS OBYMS TaOJIUI[aMU 10 MUHUMAIIbHOM MOJeliu ropHbIX takeToB (Leapfrog,
Micromine, Datamine, Surpac). collar sTo ToueuHsIl cio yctuii ¢ nonsamu hole_id (ugertTudukarop,
cTpoka), z (oTMeTKa ycThsi) 1 eoh (rnybuna 3abost mo crTBoiy). interval sTo obriyHas Tabnuia
nHTepBanoB ¢ nonsaMu hole_id, from, to u code, mo kxoTopoMy U KpacaT, 6yOb TO UHOEKC I1JIacTa,
JIMTOTUII UJIH KJ1acc. [ JTyOMHBI CHUTAIOTCS 110 CTBOJIY OT YCThS, BHU3 IIOJIOKUTEJIbHEIE, HE OTMETKAMHU,
II09TOMY HaKJIOHHBEIE CKBAXKMHEI MOIeJIb He JIOMAIoT. JI1005Ie Ipo4dre KOJIOHKY TabJINIEl MHTEPBAJIOB
enyT B aTpuOyTH 4YepTezka KakK eCTh.

Takyio mapy Boima€T IIpumep mjisi pa3pe3a (memo) (4.10) u xKoprmopaTuBHas BEITpy3Ka. Ilons
o0enx TabIUIl MHCTPYMEHT HaXOOUT CaM II0 OKUaeMbIM UMeHaM U PaclIPOCTPaHEHHBIM CUHOHUMaM
(Hole ID, elev, depth from, litho), peructp He BaxeH. BriGop mosnei cupsiTad B OOTOJHUTEIIEHEIE
rmapaMeTpHl ¥ Hy2KEeH TOJIBKO AJII HECTaHOapPTHHIX CIOEB. YTO HAIIIIOCH, ITedYaTaeTCs B XKypHal OOHON
CTPOKOIA.

Hak/10oHHBbI€ CKBazKHHBI

TpeThs Tabnulla, HHKJIHHOMETPHSI, HeoOs3aTenbHa. be3 Heé CKBaxK1Ha CUYNTAEeTCS BEPTUKATbHOMH,
royOMHA 10 CTBOJIY IIEPEBOOUTCS B OTMETKY BRIUMTAHHUEM M3 YCThSI, ¥ KOJIOHKA CTOUT B OTHOM TOYKe
paspe3a.

UaKNMuHOMETpUSA 3a0aéT OCh 3aMepaMHy - CKBaKMHA, I'TyOMHA II0 CTBOJIY, a3WMyT OT CeBepa II0
YacoOBOM CTpeJiKe, 3eHUTHEHIM yTronl OT BepTHKanu. Hoib 3eHUTA 3TO BepTHUKAJIbHAs CKBaXKUHA,
OEeBSTHOCTO - TOPU30HTaIbHasA. Takoe cornalieHne IpuHSITO B OYPOBOM MOKYMEHTAIINH.

OcChb CTPOUTCS METOOOM MHHHMAJIbHON KPUBU3HEBI, MEXIY COCEOHUMU 3aMepaMHu CTBOJI CUMTAETCs
OyroM OKpyxKHOCTH. KacaTenbHBIH METOf, IIPX KOTOPOM BECh YYaCTOK CUMTAETCS II0 HUKHEMY
3aMepy, IpU pegKuX 3aMepax YBOOUT 3a00i Ha IeCSITKA METPOB.

C HHKHHHOMeTpHeﬁ MEHSAITCA TPHU BEIIU. I/IHTepBaHbI BEIHOCATCA BOOJIB OCH, IIO3TOMY KPOBIJIA
¥ TOMAOINBA IJIACTA CTOST Ha Pa3HBIX PACCTOSHMSIX MO pas3pe3y. CTBOJ BHIXOOWUT JIOMAHOM, a He
oTpe3koM. OTOOp MO KOPUOOPY HUAET II0 BCEH OCH, a HEe II0 YCThIO, HHAa4Ye CKBaXXKWHA C HAIEKUM
yCTheM, HO 3a00€eM y caMOU JIMHUM, He IIomajia Obl Ha Y4epPTEXK.

Haknor Ha yepTexe C IIpeyBelIndYeHueM OTMETOK BBEITJTIAOUT CHaGGG, yeM OH eCTb. OTMETKH
PaCTAHYTHEL B V€X pPa3, 4 PAaCCTOsSHHUE BOOJIb JIMHUKW HET, IIO3TOMY BUIMMBIH yrojl CKuMaeTcd BO
CTOJIBKO XKe€. HpH VeX OKOJIO MeCTUuOeCsATH CTBOJI C HAaKJIOHOM B COPOK IIATH I'PagyCOB BBITJIAOUT
BEPTHUKAIJIBIO. I/IHCprMeHT BEIBOOUT B 2KYPHAJI KOJIMYE€CTBO HAKJIOHHBIX CTBOJIOB H HauboJIbllIee
CMelleHune 3ab60s 1o TOPHU3O0HTAJIA - II0 HUM HAKJIOH IIPOBEPAIOT YHUCIIOM, a4 HE I'JIa30M.

CKBazKuHBI 0€3 HHTEepPBaJIOB

TaGJmua HHTEPBaAJIOB TOXe HeoOsi3aTenbHa. be3 Heé Ha ‘-IepTé}K UOyT CTBOJIBI U IIOAOIIMCH, Belb
IIOJIOZKEHHE U I"HYGI/IHY CKBaXKMH IIOKA3BIBAIOT WM Ha CTaJHWH IIPOEKTa, KOoI'ga IeOoJIOTHuid elié He
OIlKMCaHa.

,]:[J'II/IHy CTBOJIa B 3TOM CJIy4ae 3apaéT TonbKo 3aboi eoh. CkBaxkuHa 6e3 3a60s IIPOIIyCKaeTCsa, U
KOJIN4YEeCTBO TaKKWX BEIBOOUTCA B 2KyPHaJI, IIOTOMY YTO BEIOYMEIBATH l"J'Iy'6I/IHy HEeIIPaBUIJIBHO.

Korga YCThsA 1 HHTEPBAJIbI HE CXOOATCS

Camasg yacTtas ommOKa KOMIIJIEKTa - HecoBnameHue hole id mexkny Tabnuuamu. YutaTtenb coobiaeT
He TOJIbKO KOJIMYEeCTBO OCHPOTEBIINX MHTEPBAJIOB, HO U CaMU KJII0YH C 00eHX CTOPOH.

116



Pacmo3HaHHYI0 IPUYUHY OH Ha3bIBAET IIPSIMO - Pa3jIMYaeTCs TOJIBKO PEeTruCTp, CTPOKU HabGpaHH B
Pa3HBIX pacKiagKax MW CTPOKH Pa3/iMyvaloTCs TONIbKO mpobemnamu. IlociemHee 0COOEHHO BazxKHO,
IIOTOMY UTO Kupuinnuueckas H u maTuHcKas H Ha sKpaHe HeOTIUYNMEL.

Ecnu Kmo4u pas3yuyaloTcsA IO CYIEeCTBY, MPUYMHA HEe BBHIOYMBIBAeTCsS. TOrfa CBEPSIOT HOMepa
CKBAXXWH B IBYX TaOIULIax BPyYHYIO.

TepnuMbIH YHTaTEIb

HaHHBIE YUTAIOTCA 0e3 npenBapHTeanoﬂ YUCTKU. YuTaTemnb HMHTEPBAJIOB TEPIIMM K OHAHHBIM, HO
HH4Yero 3a reojiora He peliaert.

IlycThie M HEYHCHOBBEIE T'TyOMHEI ITPOITyCKAIOTCS, IepenmyTaHHble from m to MEHSITCAI MecTaMwu,
WHTEepBaskl 3a 3a60eM PUCYIOTCS KaK eCTh. [IepexIécThl He pa3pellaloTcs U He IPSUyTCs, Pa3pPHIBLI
MeXOy COCeOHHUMN HHTepBajlaM{ He 3allOJHSIOTCS, MHTepBajbkl 0e3 yCTbsA IPOIycKaioTcs. Bcé
IIPOMYIIEHHOEe U IPUHSITOE C OTOBOPKOM CUHUTAETCS W BLIBOOUTCS B XKYpPHAJI KOPOTKOM CBOOKOM. Ha
YHCTHIX JAHHBIX CBOJIKA COCTOMT M3 OMHOM CTPOKHU. Pa3phiB B KOJIOHKE Ha YepTexKe O3HadYaeT, YTo
Ha 9THU I'JTyOMHBl B TaOIHIle MHTEPBAJIOB HET CTPOK.

WHCTpYMEHT pHCyeT OaHHBIE U HUYETr0 He HomyMbiBaeT. KonmuuecTBO pa3phIBOB OH IledaTaeT B
CBOIKE.

IIakeTHOCTH H COBMeEIIIEeHHUEe

JIuHUY, BepTUKAIbHEIN MaciiTab ¥ pacKilagka O0epyTcs U3 oIlpenesieHus pa3pes3a, KOToOpoe BEIIaéT
Pa3pe3 mo nauuuu. Kaxmgas CKBaXKHWHA IIPOEIHUPYETCS Ha KaXkOylo JIMHUIO M MOoIlagaeT Ha Te
YyepTexkHu, K KOTOPBIM OHa Onuxke Kopumopa (0 - Ha Bce). [NMyOMHHI TTEePEBOOSTCS B OTMETKH
BEIUMTAHUEM U3 Z, MHOZKUTEJIb VEX 0611[1/1171 u3 OoIIpenesieHus, HOSTOMY KOJIOHKH JIOZKATCS Ha IIJIaCTHhI
II0 BLICOTE Oe3 IIOATOHKH.

Cro#t ycTU#M MOZKET JeXKaTb B APYrOd CHCTEMe KOOPOMHAT, YeM OIpefesieHue, HalpuMep Opu
BBITPY3KEe M3 KOPIIOPATHBHOM 6a3bl B pabodell cucTteMe MpeOnpusTus. MHCTPYMEHT IIepeBOOUT
YCThsI B CHCTEMY OIIPEMEJIEHHsI CaM U medaTaeT 00 3TOM CTPOKY B XXKypHaJl BMECTE C KOOpAUHATaMH
IIEePBOT0 yCThs. ITpu IyCcCTOM KOpHUIOOpe XKypHAI coo0IaeT ynaneHne GIuKaHIero yCTbsI OT JTUHUH,
¥ TI0 9TOMY YHCITy Cpa3y BUOHO, Y30K JIM KOPUAOP MU CJIOM KUBYT B PA3HBIX MECTaX.

Packpacka u j1eresHaga

Crno¥i WMHTEepBaJioB Cpa3y BHIXOOUT pacKpallmeHHBIM. Ha KaxXXOplfi KOM 3aBOOUTCS KaTeropus, B
MOPSIOKE IEePBOTO IIOSIBIEHUS CBEPXY BHU3, a IIBET CUMTAETCS OT CaMOT0o Koda M He MEHSeTCS
MeXOy IIPOoTrOHaMM M MalnmuHaMmu. JlereHpma «Kof - IIBeT» IIOSBASETCS B OepeBe CJIOEB caMa.
IMocnemHeW CTOMT cepas KaTeropus Ipodee, B Heé MomagaeT BCE, YTO HE COIIOCTaBHUIIOCH C
M3BECTHBIMH KOOAaMH, II03TOMY HUYEro He ucde3aeT Monda. KolmoHKM 00BegeHBl TOHKUM YEPHBIM
KOHTYPOM M YHUTAIOTCS IIOBEPX II0JI0C pa3pes3a. ITomockl mmacToB B Pa3pe3 mo JTHHHH KPaCSTCS
TeM Ke MeXaHU3MOM, II0 UMEeHHU KPOBJIH, ITIO3TOMY IIJIaCT, Ha3BaHHHEIM TEM XKe KOIOOM, YTO B TabuIle
WHTEPBaJoOB, COBIIamaeT II0 IIBETY C KOJIOHKaMu caM co0Ooi. CTBOJIBI PHUCYIOTCS TOHKOH Cepoi
JIMHUEH OT yCTbs OO 3a00s, YCThsS TOYKAMM C KOPOTKOM MOAmuchio. Ilogmuch GepéTcs W3 IO
number cnos yctuii (cuHOHUMEI name u label), a 6e3 Hero u3 hole id, coctaBHO¥M UOeHTHUGHUKATOP
IIPU 3TOM OCTAETCS B aTpuUOyTax OISl CTHIKOBKMH.

OOpe3Ka o 4epTeKy U paMKe

ITo yMom4aHWIO KOIMOHKM 00pe3aloTCs paMKOM depTeka - MHTEePBAJIOM OTMETOK zmin ¥ zmax u3
onpeneneHus. MHTepBajl Ha KPOMKe IIOpe3aeTcsl OO KPOMKM, WHTepBajl I[eJIMKOM 3a PaMKOH
MIPOTIYCKAETCsI, CTBOJI ¥ MOAMNCH 3a’KMMAIOTCS PAaMKOM, CKBA)KMHA IETMKOM 3a PaMKOW BHITIAHAET
13 depTezka. ['ajouka BHKII09aeT 00PE3KYy COBCEM.

PaMka ogHa Ha BeCh YePTEXK, a KPOBJISI BEpXHEM TOJIIIN B KaXA0M TOUKe CBOs. [1J1 cpe3a 1o mjactaM
rogaiTe HeoOs13aTeIbHEIM BXo YepTéeK pa3pe3a, TO eCTh IIOJIUTOHEL I10J10C 13 Pa3pes3 mo THHHH.
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KomoHKM pexXyTcs IO BepxXHed M HUXKHEeW orubalolnei IIOJI0C B CBOeM IMO3UIINM, CKBAaXKUHBI He
BBLIJIE3AIOT 3a YEepTEXK, KaK B TOPHBEIX ITaKeTaX. 3a KpaeM II0JIOC STOT BXOX He OeMCTByeT, TaM
mpomosizkaeT paboTaTh paMKa.

IlomycK B HOIIOJIHUTEILHEIX IapaMeTpax PacIupsaeT PAaMKY U [OJIOCH HapPyXKy, B €QUHUIIAX OTMETKH.
OGpe3aeTcst TOJIBKO TeOMETPHsI, B aTpuOyTax ztop u zbot ocTaioTcss HacTosIINe OTMETKY HHTEPBAIa.

IIBeT KOJIOHOK: CIIPABOYHHK II'IaCTOB

I[lo ymMom4yaHWIO IIBET HHTEpBalla CUMTAETCS OT ero Kofa M He MeHSeTCS MeXOy MHIPOTOHaMH.
Heo6s3aTenbublli Bxon CHpaBOYHHK IDIACTOB (TaO/MIIa) 3aMeHSeT 3TH IIBeTa Ha IIBeTa
CIIPABOYHHKA.

HaiimeHHBIE KOOBI KPAcsSTCs U3 HETO, TMOPSANOK KaTeropui B JIeTeHMe UAET MO0 3ajIeraHui0 CBEpPXy
BHM3, @ KOOLI BHE CITPABOYHMWKA COXPAHSIIOT MTPEXHUHN IIBET. B XKypHane MOSBISIOTCS CBOOKA YTEHUS
¥ CTPOKa O TOM, CKOJIBKO KOOB HAIIJIOCh.

CuopaBounuK y 4.01 1 4.02 MoxKeT ObITh OOUH U TOT K€, ¥ 3TO €TI0 CUJIbHAS CTOPOHA. [ToJI0ChH uepTexa
HEeCYyT KOJI IJlaCcTa, a UHTEePBaJIbl CKBAXKWH 4acTO HecyT nopoay. Eciu B Tabiuile MHTEPBAIOB €CTh
1oJie C MHOEKCOM IIlacTa, yKaXKUTe ero Kak I1ojie Kofa M IIoJalTe TOT K€ CIpaBOYHUK, 4To B 4.01.

Torpma KOJIOHKU COJIBIOTCS C II0JIOCaAMU IIO OBETy, W Ha 4YepTexXKe OCTaHEeTCd BHIOHO TOJIBKO
pacxoxgeHne CKBaXKHWHEI C HOCTpOE‘HHOfI IIOBEPXHOCTHIO. Ecnm xke HWHTEPBAJIbBl HECYT JIMTOJIOTHUIO,
CIIPaBOYHUK IIJIaCTOB el He TTIOMOXKET, TaM HY2KHa CBOs JIETeHOa.

ITapamMmeTpsl

[Tapametp

YTto 3amaéeT

ITo ymon4aHuUIO

OmnpeperneHue pa3pesa

YcTes ckBaxkuH (collar)
WuTepBansl ckBaxkuH (interval,
TabIMIIa)

JIunuy, vex u packiagka oT
Pa3pe3 o TUHHH.
To4YeuHEIN CIIOU YCTHU.
Tabmuita HHTEPBAJIOB.

Kopupop ot muHuuU Bydep, egununsr kapTh. 0 - 0
BCe CKBaXXMHHI Ha BCe pPa3pesHl.
O6pe3aTh UHTEePBAJILI IO Pamka zmin u zmax u3 BKJIIOUEHO
paMKe uepTexa onpeneseHus.
YepTéxk pa3pesa (ansg BeicoThl  [Tonmmrons! momoc u3 4.01, cpe3  mycTo

paMKu)
ITons collar u interval (Ior1.)

IO OTHuOAaIoIIUM.
[Tepeompenenexnue
aBTOIIOUCKA IIOJIEH.

HaXoOgsaTCA CaMH

[Tone mopmucu ycths (Hoir.) OTKyZIa KOpPOTKas IOAIINCH number
YCTBS.

Iomyck obpe3ku ([Ior.) Pacminpenue paMKu U II0JIOC, 0
eOUHULEI OTMETKH.

CopaBOYHHUK MJIaCTOB L[IBeT 1 mOPSIOAOK KOMOB U3 IIyCTO

(Tabnuia) OAHHBIX.

WHTepBansl CKBaXKuH (4epTE€XK) BepTukanbHBEIE OTPE3KU C Cco37maéeTcs
packKpacKo I10 KOmy.

CTBOMBI CKBaXKUH (YEPTEK) JIuaum ot ycThs 0o 3abos. co3maéeTrcs

YcThs Ha uepTexe TouYKHM C MOOMHCHIO U3 number. co3maéTcs

HHTepBanbl ckBaxkuH (3D) LineStringZ B peanbHBIX 10 3a1pocy

KOOopauHaTax, rimyouHa B Z.

BBI6paHHBIe CJIOM 1 KOPHUIOOP 3alIOMHMHAIOTCH, CHeJIyIOH.II/IfI 3allyCK B TOM 2Ke€ IIPDOEKTEe OTKPBIBAETCA

C YyXKe IMoOCTaBJIEHHBEIMHU BXOOaMHM.
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PaCKpaCKa II0 COOEePpPzKaHHuIo

YeTBépTas Tabmuila, XuMusi, HeoOs3aTenpHa. C HEM KOJIOHKA KPACUTCHA He IO KOOy IjlacTa, a 1o
copmepxXKaHui0. BeiGepuTe 10Jie, W IOJIOCH! IIOJIy4aT HENPEPHIBHYIO WIKANy OT OJemHOW K T'yCTOM.
Pa3max 3HaYeHHU!, MeanaHa M KOIMYECTBO IP0o0 CO 3HAUEHUEM YXOOAT B KypHaJ, 6e3 9TUX Yucen
TYCTOI ITBET HeYeM HCTOJIKOBATh.

ITpu 3agaHHOM XUMUHY KOJTOHKA PEXEeTCS MPodaMH, a He TlacTaMu. DTO OApyrasi Hape3Ka, U B OQHOM
cJioe OHM He coBMeInaiTcs. [Ipoby 6epyT mo KepHy, TPAHUILI IJIAaCTOB IIPOBOASAT MO OMUCAHUIO, U
OfHa II0JI0Ca He MOKeT ObITh OTHOBPEMEHHO U TEM, U APYrUM. IHTepBaJIkl TUTOIOTUH B 3TOM CIIydae
Ha 4YepTEXK He UOYT, U UHCTPYMEHT I'OBOPUT 00 3TOM B JXKypHale.

ITpoGa 6e3 3HaUYEHUSA OCTAETCS CEPOU IIOJIOCOM, a He IpomafaeT C YepTexka. DTO He odopMIIeHUE.
ITpomaBuias 1mojoca YUTAETCS KaK OTCYTCTBUE KepHa, Yero B JaHHBIX HET.

T'oTOBEBIN 1IBET KazKOOH MOIOCH! IUIIIETCS B anI/I6YT ccolor, Kak U IIPH paCKpacKe II10 KOOy, II09TOMY
nmedaTHasa KOMIIOHOBKA U Yy2KH€ CTHUIIN BUOAT TO K€, 4YTO XU 3KPaAH.

4.03 CocTaB 1jiacTta Ha pa3pe3e

HUuctpymeHT CocTaB IUtacTa Ha pa3pe3e KpacuT II0JI0CYy OOHOTO IIjIacTa IIo TPUAY COoCcTaBa BOOMb
nuHny. OH 6ePET KPOBITIO, IOAOIIBY U I'PU COCTaBa, CBOM KPUTHHT He fejiaeT, 1 paboTaeT 110 OMHOMY
naacTy 3a pa3. O cTout B rpymnne Pa3pes.

Tak ITOKa3BIBAIOT CMEHY JIMTOIOTMYECKOI0 COCTaBa BHYTPH IIPOMEINIJIEHHOIO IIjIacTa BIOOJb
pa3pesa. I'pung cocTaBa TOTOBAT OTHEJBHO, COOepKaHue OOLIYHEIM KPUTHHTOM, MUHEPATbHBIN THII -
MHOUKATOPHBEIM (MHCTpyMeHT KaTeropuajaibHBIH HHIUKATOPHbIA KPHIHHT).

IBa pexuMa

Henpepnieaoe comepxkanue (KCIl, HepacTBOpUMEBIZ O0CTAaTOK) UOET TaK. [Tomoca pexkeTcss Ha TOHKHE
BEepPTHUKAJIbHBIE CPe3bl, KaXKAb CO CcpemHUM 3HadeHHeM. CTUJIb CJIOS CTaBbTe I'PagUeHTHHIHN (I10
rmosnio value), Torma BOOJb ITOJIOCH BUMEH IJIaBHBIN IIePeXo[] ComepKaHu .

KaTeropuanbHBIE MHUHEPANbHBIM THUI WM (Qaruu (CUILBUHUT, 3aMeIleHue, TajluT) MUOYT HHaue.
CMezKHBIe Cpe3bl OOHOTO Kjlacca CIMBAIOTCS B (ainanbHEIe 30HB. CTUIb CTAaBbTE IIO0 KATErOPHUSIM
(rmo momnro class). 30HB 3aMellleHusT BUOHE KaK CMEeHa IIBeTa BOO0JIb JIUHUH.

ITapaMeTpsbI

[TapameTp

YTto 3amaeT

ITo ymomgaHuio

Jlurus pa3pesa

KpoBns mmacra
ITopomBa mmacTa
I'pup cocrasa

Ta xxe nuHUs, 4TO U OJIs
paspesa.

PacTtp kpoBmu.

PacTtp momoIiBeI.

PacTp comepxanusa unm
KJjlacca.

Cocras HemnpepriBHOE UNH HemnpephIiBHOE
KaTeropuasbHOe.

[ITar BLIOOPKHM BOOJIb THHUN Yepe3s CKOIBKO eIHUHUI] OPaTh 0
oTcuérT. 0 - 1o sTUenKe.

BepTukanbHbIN MaciiTabd Pexwuwm: oTtHOIIEHUE I':B nnu I':B
MHOXKHUTED.

3HaueHue Macirraba OtrowmeHnue I':B unu 10
MHOXKUTEbD.

Bri6opka pactpa (Hoi.) BunuHerHo uiu OJIUXKAUIIUHT OHJIMHENHO

(mnmsa Kmacca Bcerga
ONIUKAUIINK).
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[TapameTp YTo 3amaéT ITo ymonmuanuio

CocTaB miacra (4epTéx) BrIxogHBIE TIOJIMTOHEL B OCAX co3maéTcs
paccTosiHKME X BRICOTA.
Cocras miacra (3D) ITonmurous! PolygonZ B 10 3a1pocy

PealIbHBIX KOOpOUHAaTax.

3anyckalTe MHCTPYMEHT II0 KaXXOOMy IIPOMHILIIJIEHHOMY MJIaCTy OTHAENIbHO, CO CBOUM TI'pPHUAOM
cocTaBa. [lojyiocy cocTaBa KjlaguTe MOBEPX uepTexka pa3pe3a. [ TOYHOTO HaJIOKEeHUS BO3bMUTE
MHOXKUTENIb, HalledaTaHHBIM UHCTPYMEHTOM Pa3pe3 mo JIHHHH, U 3afaliTe ero 37ech B pexkumMe
MHOZKHTEIb.

OtHomeHnue I':B 3mech cuyuTaeTcs 1mo OOHOMY IIJIIaCTy U OJId HAJIOZKEeHUSA He TOOUTCs.

OmnpeneieHue pa3pe3a H 00IHUe IMapaMeTPhbI

leoMmeTpruYecKu pa3pes 3a4al0T OBE BEIIY - JUHUA B peajlbHOU CUCTeMe KOOPAMHAT U BepTUKaJILHEIN
Macitab vex. MECcTpyMeHT Pa3pe3 mo JIHHHH BHOAET UX BMecTe ciloeM OnpeaesieHue pa3pes3a,
[0 TUHUU Ha KaXXOHIU pa3pes.

ITons crost - sec, sec id, vex, step, zmin, zmax, ox 1 0y. 3TO OOIUH UCTOYHUK ITIPABIHL.

NHCTPYMEHTHI IIepecedYeHusi, MPOEKIMU, 00pPaTHOM MPOEKIUH YUTAIOT JIUHWIO M VEX M3 3TOTO
oIlpefeNieHus, II03TOMY UX DPe3ylbTaThl JIOXKATCA Ha pa3pe3 0e3 pydyHOUl IIOOTOHKM MacliTaba.
ITocTpoliTe pa3pe3 OOWH pa3, ONpefelieHHEe IIEPEHOCHUTCS BMeCTe C IIPOEKTOM U IIOJa€Tcs B
OCTaJIbHble MHCTPYMEHTHI TPYIIIIH.

Korpa pa3pe3oB HECKOJILKO, oIpeneieHue HeceéT ux Bce. HHcTpymMeHTHl 4.04, 4.05 u 4.06
o0pabaTrIiBalOT BeCh HAOOD 3a OOUH IIPOTOH.

Kaxppiit pe3yabTaT JOKUTCS Ha CBOM YEPTEXK IO CMEIEHUIO U3 TIOJIEH OX M Oy M TOJTydYaeT MO
sec u sec id. HyxkeH omuH pa3pe3 - MOCTaBbTe (PUIBTP HA CJIOM OIPENEJIeHWs UM BHIAEIUTE
HYXKHYIO JIMHUIO, TOPAOOK 00BEKTOB coxXpaHseTcs. Pa3pe3nl ¢ pa3HbIM vexX B OOHOM OIIpeneIeHuNn
TIOSTBJISTIOTCSI, €CJIM CKJIEUTDH OIpefielIeHus OT Pa3HBIX 3alyCKOB. MHCTPYMEHT IPEeNyIpPenuT, U4To
YepTeRU HeCOIIOCTaBUMEI, ¥ TIOCOBETYET ITepeco0paTh UX OOHUM ITPOTOHOM.

HucTtpymenTH CocTaB miacTta Ha pa3pe3e (4.03), 4.07 u 4.08 noka paboTaioT 110 OHHOMY pa3pe3y
u OepyT u3 ompemneneHus ImepBhii. CKBaxkHHBI Ha pa3pe3e (4.02) obpabaTeiBaloT BeCh Habop
nakeTHO. [Ipu HECKOJILKUX pa3pe3ax IofgaBaliTe UM onpefesieHue, OTPUIbTPOBaHHOE Ha HYXKHBIN
CTBOD.

Crou onpemeneHus, coejlaHHBIe TPEXXKHUMH BEPCUSIMHU IIJIarvHa, YUTAIOTCA IIo-cTapomy. ITomei sec
1 OX B HUX HET, ITI09TOMY HMSs BEIXOOUT MyCTHIM, CMEIleHWe HYIeBBEIM, U Pe3yJIbTAaT JIOKHUTCSA POBHO
TakK ke, Kak paHbIIIe.

HNucTpyMeHT CocTaB IJjlacTa Ha pa3pe3e IPUHUMAET ONpeleeHHe pa3pe3a Heo0s3aTeTbHbIM
BxomoMm. [Ipu 3ajaHHOM ONpPEeNeIeHUN BePTUKAIbLHEIN MaciinTab 6epEeTCst U3 HEero, U IojIoca CoCTaBa
TOYHO JIOKUTCS Ha IJIaCTHI 10 BhIcOTe. CKBazKMHBI Ha pa3pe3e paboTaloT TOILKO OT OIIpeesieHus,
OTHENbHOT0 BEIOOpa MacmTaba y HUX HET.

Pazpes Takxke oOpe3aeT BHIKIIMHUBaHUA. [1e KPOBJISI OMyCKaeTCs OO IMOAOIIBE, IIJIacT IIpoIlafaeT U
IIOJI0Ca He CTPOUTCS. Tak B eMO BTOPOM IMTPOMEIIIIIEHHEIH TIJTaCT BEIKITMHUBAETCS K BOCTOKY.

I moMaHOM MUHUYN «Pa3pes Mo TUHUK» 110 3alIPOCY BEIOAET TPHU CIIYKEOHBIX CIIOS B OCSIX YepTexkKa.
YrnoBele TOUKM CTaBSATCSA Ha KaXXAOM y3Jie JIOMaHOM, CBEPXY M CHHU3Y pa3pe3a. Y TOYKHU eCTh MO
HoMmepa, umenu (YI'-1, YI'-2 ...), cTOpOHEI (BePX UITH HU3), PACCTOSHUS BOOJIb JIMHUY, IJIAHOBLIX X 11 Y,
a3uMyTa OTpe3Ka U rOTOBOM moamnucu. CBepxy IOOINCHBAETCS UM, CHU3Y - IIJITAaHOBEIE KOOPAUHATHL
X u Y, okpyrjieHne A0 COTHIX. ABUMYT M PACCTOSTHUE OCTAIOTCS IIOJIIMU CJIOS, UX YIOOHO BEIHECTHU B
Tabnuily MakeTa. [IpunaraeTcs CTUIIb - BBEPXY TPEYTOIbHUK BEPIINHON BBEPX, BHU3Y IIOJIKA.
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OmnInoHaNMbHO BHIOAETCs Tabuila yIriloB - CJION-TIOJIMTOHLI OO Pa3pe3oM. AYerKu jiexkaT MexXKmy
VIJIOBBIMH BEPTUKaISIMM, TPAaHUIIEI IIPOXOAST IO HMMM, a CTPOK ABe, OJIMHA W a3UMYT OTpe3Ka
MeKOy COCeOHUMH yTJIaMH, IOANUCH 110 [IEeHTPY, 3aiuBKa Oesasi. OHa pUCYeTCs IPSIMO Ha XOJICTe U
IepEeHOCUTCS B MaKeT BMECTE C Pa3pe30M. YTJIOBEIE BePTUKaAIU - INHUY Ha y3J1axX JIOMaHOU Ha BCIO
BBICOTY pa3pe3a. ' opu30HTaIbHBIE OCH - IMHUYU PAaBHOU BBHICOTH C OTMETKaMH (110 YMOIT4YaHUIO MISTh,
C XOPOIIIUM OKPYTJIEHUEM) [JIs IIKaJIbl BEICOT. [10J11 yepTezKa pacIIupeHHl Ha NSTh IPOIIEHTOB BBEPX
U BHU3, YTJIOBEIE TOYKHU JiexKaT Ha 9TUX KpasX.

¥r-1 ¥r-2 ¥r-3 ¥T-4
A A A A

SKR-006 _SKR-019
. g

X 462354 X 8929.82 X 1752787
¥ 17386.26 ¥ 19403.63 ¥ 19216.34 ¥ 21270

d 4755.39 4651.14 433991

Aa 64.90 9231 65.55

Puc. 28: OdopmneHne pas3pe3a: paMKa C YIrJIOBBIMM BepTUKAJIIMU M TPEYTOIbHUKAMMU,
TOPHU3O0OHTAaJIbPHBIE OCH C OTMETKaMU CJIeBa U Ta6nnua YTJIOB IIOA Pa3pe30M.

MasnudecTt MoaeId BMeCTO CITUCKA CII0EB

HucTpymMeHT MaHudect moamenu (5.05) 3anuchiBaeT B CBOMCTBA IIPOEKTa, KaKyl0 POJIb UI'paeT
Ka}KHBIﬁ CJIOH - OIIOPHAsA IIOBEPXHOCTh, KOHTAKT TeJla, YCThd, HHTE€PBAJIbI, 3aMepPhI OCH, CIIDAaBOYHHUK.
Pa3pes 1 CKBaxKUHBI 9Ty PAa3METKY YUTAIOT.

Ecnu moeepxHocTu B 4.01 He 3amaHbl, O€pPyTCs BCe CIIOM C POIbI0 KOHTAKTa Teja, B IOPSOKe
mepeBa cinoéB. Ecnu B 4.02 He 3amaHBl YCTbS, UHTEPBaJIbl UJIN MHKIUHOMETPHUS, KaXKIOBIM U3 9TUX
BXOJIOB HIIETCS II0 CBOe¥ poiu. B3siToe u3 mMaHmpecTa Ha3bIBA€TCSA B XKypHAJie MOUMEHHO, YTOOBI
MIOACTaHOBKA He OCTaJlaCh He3aMe4YeHHOM.

IMpaBuno ogHo. MaHubeCcT cokpallaeT MyTh, HO HE CTAHOBUTCS yCJIOBHEM paboThl. HeT ponew,
TIOTOMY YTO HPOEKT UyKOM WK YHACJIeoOBaHHLIH, - BCE paboTaeT 0 IBHOMY BEIOOPY, KaK paHbIIIe.
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4.04 TlepecedyeHue NMOBEPXHOCTEH C pa3pe3oM

HNHcTpyMmeHT IlepeceuyeHHne MOBEPXHOCTEH C pa3pe30M HaHOCUT MOBEPXHOCTU-TPUALI HAa pa3pes
JINHUSIMU B OCSIX PACCTOSTHUE-BEICOTa. Kakawiii rpup BEIOMPAETCS BOOJIb JIUHUY OIPENEIeHNs, U ero
CcedeHUe JIOKUTCS Ha YePTEXK PANOM C IjtacTaMu. JImHusa u vex 6epyTcs U3 oIpenesieHus pa3pesa,
ITO9TOMY COBHafieHHWe C pa3pe30M aBTOMaTHYeCKOe.

Tak Ha pa3pe3 HAHOCSIT BOOOHOCHBLIE TOPHU30HTH, MAPKHUPYIOIINE TOBEPXHOCTH, KPOBJIIO COJIH,
IMOBEPXHOCTH aHoManui. Ha BXom - ompemesieHHe pa3pe3a M CIHCOK TPUOOB, Ha BHIXOMOEe JTMHUU B
ocsiX pas3pe3a (u mpu XkKejgaHuu 3D-TMHUY B PeaJIbHBIX KOOPOUHATaX).

ITapaMeTpsbI
[TapameTp Yrto 3amaér ITo ymomyaHnuro / coBeT
OmnpepeneHue pa3pesa Crnoit onnpenenenus otT 4.01: -
JIMHUS C HOJIIMU veX U step.
3agmaéT nuHuo, MacimTab u
BBICOTY PaMKH.
[ToBEpPXHOCTU-TPULHI CnucoK pacTpoOB, YbU CEUEHUS -
HAHOCSITCS Ha pa3pe3
TUHUSIMHU.
[ITar BLIOOPKY BOOJIb TUHUU Yepes3 cKOMbKO eamHuIl KapTel 0
(ITorm.) OpaTh oTcu€eT. 0 - IO pa3Mepy
STYEUKH.
Bri6opka pactpa (Hoir.) BunuHerHo uin OJIUKAUIINHA. OUIUHENHO
JluHUU TOBEPXHOCTEN Ha BrIXxOomHEIE IMHUU B OCSAX Cco37maéeTcs
pa3pese (4epTex) paccTosHue X BBICOTA.
JIuauu nmoBepxHocTel (3D) Brixogabie 3D-TUHUU B 10 3ampocy

PeallbHBIX KOOPpOWHATAaX.

4.05 IlepeceuyeHue BEKTOPOB C pa3pe30M

Ecnu nmoBepxuocTHu 4.04 HAHOCSITCS TPUOAMU, TO 3TOT MHCTPYMEHT HAHOCHUT Ha Pa3pe3 BeKTOPHLIE
0OBEKTHI 10 TOYHOMY TIEpEeCeYeHUI0 C TUHUEeH pa3pe3a. Tun pe3ynabTaTa 3aBUCUT OT 0OBEKTA.

JluHusa 6e3 OTMETKH BBICOTHI (IIJIOCKAs B IIJIaHE - PAa3/I0M, TPAaHUIIa, KOHTYDP) JAaET BepTHKAJIb Ha
BCIO BBICOTY B CTAaHIIMU IepeceueHusi. U3BeCTHO, Toe pa3pe3 eé mepeceKaeT M0 TOPU3OHTAIIN, HO
He Ha KaKoi rIy0uHe, T09TOMY MeTKa UIOET Yepes BCI0 paMKYy. JINHKS C OTMETKOH Z aéT TOYKY Ha
pearnbpHOM BHICOTE B MECTe TepecedeHusi. Takol MUHWEN OBIBAaeT TPEXMEPHBIH 00BEKT, HAKJTOHHAST
JINHUS UJIM KOHTYP MOBEPXHOCTHU, U KOHTYP KPOBJIM C OTMETKOM JIOXKUTCS TOYKOM POBHO Ha TIJIACT.
ITonuroH (30Ha B IIJIaHE - 3aMeIleHne, MIaXTHOE II0JIe, JINLIEH3U) NaéT BEePTHKAJIBHYIO [IOJIOCY Ha
VHTEepBaje, TOe pa3pes3 UOET CKBO3b 30HY.

JIuHMs, VexX ¥ BLICOTA paMKu OepyTCs U3 OIpefesieHus: pa3pe3a - ero nuineT Pa3pe3 mo JTHHHUH,
¥ B HEM Telepb XPaHUTCS BEPTUKATBHBIM pa3Max. [ToaTomy mjist 00beKTOB 6e3 Z mojaBaTh HUYEro
He HYXHO. [IJIg CTaphIX OmpenesieHuil 6e3 BEICOTH OCTAETCS 3allacHOU NmyTh - UepTéK pa3pe3a
Heo0si3aTeIbHEIM BXOIOM WJIM Ouana3oH Z B DOHOJIHUTENbHEIX. Korma y o6bekTa ecTh Z, BEICOTA
He HYXKHA, TOYKa CTABUTCS 110 OTMeTKe. IlycThle BEIXOOBEI HEe CO3[AIOTCS, Pa3jioM OAET TOJIBKO
BEPTUKAIM, MapKep TOIbKO TOYKHU, 30HA TONHKO TTOMIOCHI.

B ornuune ot IIpoekunuu 00BEKTOB Ha pa3pe3 (MpubiIu3UTENbHOM, II0 KOPUAOPY) 3TO TOYHOE
rmepecedyeHne - MeTKa IIOSIBIISIETCS TONBKO TaM, Ie TeOMeTpHs peanbHO pexeT NUHUIO pa3pesa.
Ha Bxopm momaéTcsi cpa3dy HECKOJBKO CJIOE€B, JIMHMW W MOJIMTOHBI B OOQHOM CIHCKe. Bce oHu
00pabaTLIBAIOTCS 3a OJMH HPOTOH, KaK CIIMCOK ITOBEepXHOCTeH B 4.04.

B BBIXOfIaX ITOJIe SIC XPAHUT CIOW-UCTOYHUK KaXKOOW MEeTKHU. [[eMo-TeHepaTop BBIIAET pasioM,
MapKep C Z ¥ 30HYy 3aMeIleHus, IlepeceKawllue qeMo-pa3pes, - Ha HUX UHCTPYMEHT mpobGyeTcs
cpasy.
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ITapaMeTpsbI

[TapameTp

YTto 3amaeT

ITo ymonmgaHuio / COBET

OnpemeneHue pa3pes3a

Crou fOjisa riepecedyeHus

YepTEXK pa3pesa

[TepeHOCHTH aTPUOYTHL
00BEKTOB Ha pa3pe3

COXpaHHTB M UCXOOHOT O
CJI04

COXpaHHTB CTHJIb UCXOOHOTI' O
CJI04d

Jluuusa penveda Ha YepTexe

JIuaus HU3a Ha YepTexe

[Tone HUXKHEN OTMETKU I10JI0C
U BepTUKaneu

Huxuss oTMeTKa 910 rmyOmHa
ot Bepxa (Hor.)

Hu3z guanasona Z ([om.)

Bepx nmuamnasoHa Z ([To.)

BepTukanu Ha pa3pese

Touku nepecedyeHus

[Tomockl 30H Ha pa3pese

Cnoit onnpenenenus ot 4.01:
JIUHUS, VeX U BEICOTA PAMKH.
Onst 00beKTOB 0e3 Z 3TOT0
OOCTATOYHO.

JIMHUY 1 TONMUTOHBLI B OTHOM
CIIMCKE, 3a OOWH IIPOTroH. B
BBIXOHAX IT0JI€ SI'C XPaHUT
CJIOM-UCTOYHUK.

3anacHO MCTOYHUK BEICOTHI
PaMKH OJIsi CTaphIX
ompepeneHud 6e3 zmin/zmax.
ITossa HCXOOHBIX 00OHEKTOB
YXOISIT B BBIXOIBI, YTOORI
KPacCuTh U IOAIUCHBATL METKH
IO CBOMM HAaHHEIM.

Brixonm Ha3wIBaeTCS 110
HCXOOHOMY CJIOI0, KOT[ia OH
OJIMH.

Odopmnenue Gepércs y
HMCXOOHOTO CJIOSI, a He U3
HITaTHOTO CTUJISI MOOYJIA.
Coil TUHUU TOBEPXHOCTEN OT
4.01. Bepx 30H U pa3ioMOB
JIOKUTCS IO penbedy, a He 1o
paMke.

ToT ke ciou UIN ero 4acTh.
Hwu3 30H 1 pa3/710MOB JTOKUTCH
10 TIOIOIIIBE, a He II0 PaMKe.
Hu3 Kaxkmoro o0beKTa U3 ero
cobCcTBEeHHOTO aTpudyTa.
[TepekmnoyaeT 4YTeHUE MO C
abCOIIOTHOM OTMETKH Ha
rIIyoOuHY.

HuxHsg oTMeTKa paMKH, eCliu
HET HU OIIpedeNIeHus C
BEICOTOM, HU yepTezKa.
BepxHsiss oTMEeTKa paMKH B TOM
XKe ciy4dae.

Brixoqn miia nmuHui 6e3 Z
(pa3nomMm, rpaHuIla): BEPTHUKAIb
Ha BCIO BEICOTY.

Beixop o nuHUYM C Z (KOHTYP
C OTMETKOM): TOYKa Ha
peasibHOU BBHICOTE.

BrIxom Oyt mOIUTOHOB (30HA B
IJIaHe): BepTUKalbHas moJjioca
Ha WHTepBale.

II0 2K€JIaHHUIO

BKJIIOUEHO

BEIKJIIOYEHO

BEIKJIIOYEHO

I10 2KeJIaHUIO

I10 2KeJIaHHIO

I10 2KEeJIaHUIO

BEIKJIFOYEHO

0

co3TaéTcs

co3maéTcsa

co3TaeTcs

ITycThie BEIXOABI HE CO3MAIOTCS, KaXKIBIM TUI 00BbEKTa UOET TOJILKO B CBOM CJIOM.
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HWMs1 1 CTH/Ib HCXOTHOI'O CJIOS

IIBe rajmodyku Ojs ClIy4asd, KOrga Ha BXOO IIOOaH OOHWH crnoui. O6e mo YMOJI9YaHUIO BBIKJIIOYEHHI,
IIO3TOMY IIPEXKHUE IITPOTrOHBI BOCIIPOU3BOOATCA 06e3 N3MeHEeHHH.

CoxpaHsITh MMSI MCXOQHOTO CJIOsi. BEIXOH Ha3bIBAETCS II0 MCTOYHWKY, W CJIOM TEOJIOTUM HAET
«['eomorus Ha pa3pe3e» BMECTO YHUBEPCAIbHOTO «I10T0CH 30H Ha pa3pe3e». EC/Iu OOuH CJI0M POmuI
Cpa3y HEeCKOJIbKO BUIOB 00BEKTOB, K UMEHHU H00aBIsIeTCS BU, MHAYE TPHU CJIOS B IepeBe Ha3bIBaIUCh
OBI OIMHAKOBO.

CoxpaHsITh CTH/Ib HCXOTHOIO Cj0si. OdhopmiieHre GepETCS y caMOro CJIosi, a He M3 IINTAaTHOI'O
CTUISL MOnyJisi. BMecTe ¢ mepeHOCOM aTpuOyTOB 3TO CHUMAET I'JIaBHYIO Py4YHYI0 paboTy Ha pa3pese.
KaTteropuiiHas pacKpackKa I'€OJIOTUHU II0 IIOJII0 JIOKUTCS Ha IIOJIOCH KakK eCTh, IOBTOPSAThH IaIuTPy
BPY4YHYIO He HyKHO. CTUIb IIEPEHOCUTCS, KOT'Da TUII T€eOMETPUU COBIIamaeT, IIOJIUTOHEL B IIOJIOCH,
nuHuYu 6e3 OTMETKM B BepTUKanu. JIMHUS C OTMETKOM Z maéT TOYKYy, TUHEWHBIM CTHUJIb Ha HEeE He
BCTaHET, U TaM OCTa€ETCS IITaTHEHIN.

CI10éB 11oJ1aHO HECKOJIBKO - 00€ TaJIoOYKH MOJTYaT, IIOTOMY YTO BEIXOOHI CBOAST BCE UCTOYHUKY B OOUH
CJIOH, U B XXyPHAaJI yXOOUT CTPOKA II0UYEMY.

O0pe3ka no penbedy U ITUHUU HU3A

30HHI ¥ PA37OMEI IO YMOJTYAHUIO PUCYIOTCS Ha BCIO BBICOTY PaMKM, BeOb M3BECTHO, THe OOBEKT
rmepecekaeT JIMHUIO, U HEW3BECTHO, Ha KakKoW OH rinybmHe. Tpu HeoOs3aTeNbHBIX IapaMeTrpa
CHMMAIOT 3TO OTPAHUYEHUE 10 KPasiM.

JInausi penbeda Ha uyeprezke obOpe3aer 0OBEKTH CBepXy. IlomaBaiiTe CJioM JUHUHE penbeda,
KOoTOpuiY BeIZA€T 4.01 Pa3pe3 mo auHMH. Bepx 30H ¥ pal3jioMOB JIAKET 0 penbedy, a KpoMKa
IIOJIOCHL IIOBTOPUT €0 IIEPEJIOMEL, & HE OCTAHETCS IIPSIMOIM.

OOpe3ka ugeT UMEHHO 110 IUHUM C YepTexka, a He 1o pactpy LIMP, u aTo oco3HaHHO. Pa3pe3 mor
CTPOUTHLCS MO OAPYrO¥M MOBEPXHOCTH, WM TOT{A PACTP C 4epTexkoM pazoumyTcs. Ob6pes3aTh HAMO IO
TOMY, YTO YeJIOBEK BHUOUT mHepern co0oi. Pa3pes3rl COIOCTABJISAIOTCS II0 MO0 sec_id, mosTtomy B
IMaKEeTHOM ITPOTOHE KaXKIbIH YePTEXK PeKeTCsS CBOUM Ipodumem.

JIuHUsT HU3a Ha 4deprTezke oOpe3aeT 00BLEKTHI CHU3Y U yCTpOeHa Tak Xke. [logaBaiiTe MOmOIIBY,
IIOYBY IIJIACTA MJIU T00YI0 HUKHIOIO IIOBEPXHOCTH C TOT'O XK€ YepTexkKa. JINHUYM HEeT, HU3 0CTAETCs 10
paMKe.

Ecnu B cl1oe HECKOJIBKO ITOBEPXHOCTEH, oOpe3Ka UAET mo orubaloiied, CBepxy 110 caMOM BBICOKOM,
CHHM3Y II0 CaMO# HU3KOH. [To3ToMy BEIXOn JIMHHMH IOBEPXHOCTEH Ha YepTexkKe IOOUTCS KaK eCTh,
IMogaBaTh ero MOXKHO cpa3y B 00a Bxoma. Korpga HyXHa ofHa KOHKpPEeTHas IIOBEPXHOCTh, MoaainTe
CII0, OT¢GUIBTPOBAHHEIM II0 IIOII0 NaIne.

KpoMKy cUMTaioTCs B OOHUX U TEX K€ CTAHIUAX, Y3/Ibl 00emMX TUHUU CBOMOSTCS B oOmmii Habop.
HWHave BepX U HU3, MOCYUTAHHBIE KAXOLIM IO CBOMM CTAHITUSIM, IEPECEKTUCh OBl MeXKOYy y3JIaMu U
II0JI0CA BHIIIIA OB BHIBEPHYTOM. H13 He MOgHMMAaeTCs BLIIIe BepXa, U TaM, I'lie TUHUSA HU3a IIPOoIIia
Hapg penbedoM, TMOJIOCA CXJIOMBIBAETCS M OOBEKT He BHIOAETCSH BoBce. KomMMUecTBO Cpe3aHHBIX
LIeJTMKOM IeYaTaeTCs B XKypHaJl, 0OLIYHO 3TO 30HEI, JIeXKalllie BHIIIe pesbeda.

IToie HUKHEH OTMETKH 33a1a€T HU3 II0JIOC ¥ BEPTUKAJIEH MTOUITYYHO, U3 aTpubyTa caMoro 00beKTa.
I[To yMonm4aHHWIO 3HaYEHWEe YHTAaeTCsd KakK abcomoTHas oTMeTKa. OIaxKOK B [OTOJHUTEITBHBIX
rmapaMeTpax IEepPeKiovYaeT ero Ha TIyOMHY OT Bepxa OOBEeKTa, 4YTO yOOoOHO, KOTHa B JaHHBIX
3ammcaHa MOIITHOCTH 30HHI, a He €€ TmofolBa. Huke paMKu HU3 HE OITyCKAeTCs HU B KaKOM CJTy4ae.

ATpuOyTHI 00BEKTOB Ha pa3pe3e

®naxok [IepeHOCUTH aTPUOYTHI 00BEKTOB Ha pa3pe3 BKITIOUEH 110 YMOTYaHUui0. CMBICT TIPOCTOMH.
IToJyiockl ¥ BepTUKAIU Ha YepTeKe KPacATCS U MOANUCHBAIOTCS 110 BAlllUM XKe HOIIM, 6€3 py4HOro
CBSI3BIBAHUS C UCXOOHEIM CJIOEM.
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CnoéB momaéTcst HECKOJIBKO, CXeMBI Y HUX pa3HbIe, IO3TOMY KOJIOHKH CBOMSITCS B OOUH OOIIHE Habop.
ITome, KOTOPOTO Y CJIOST HET, OCTAETCS IMyCcThIM. OMMHAKOBOE UMSI B PA3HBIX CJIOSIX CUUTAETCS OIHOM
KOJIOHKOM, TUII 6€PETCS OT IIEePBOTO CJIOS, THe OHO BCTPETHUIIOCE.

HUmena, coBmapgatomiue co cinyxkeOHbiMU (sec, src, label, d, z, d1, d2), nmepeumeHOBLIBAIOTCSA
¢ cydpdukcom. Ito He odopmnenue. Komonka d HecéT paccTosiHME BOOJIL pa3pe3a, U aTpubyT
00BbeKTa C TeM Xe HMeHeM MOoJIda MOAMeHHI Obl KOOPOUHATY - 3aMeTU/IH OBl 3TO yKe Ha YyepTexe.
KonuuecTBO cOOpaHHLIX KOJIOHOK TTeYaTaeTCs B XKypHaJl.

Vrona u asumyT nageHusi. JIuaus 6e3 OTMETKHM 110 YMOJTYaHUIO JAéT BEPTUKAJIb, BeOb U3BECTHO
roe, HO HeU3BECTHO IOJ KaKUM yriaoM. Eciu 3amaHE yroja ¥ a3suMyT IafeHus - IOJISIMU 110 UMEeHU
WJIU ITIOCTOSHHBIMU Ha CJION, - BMECTO BEPTHUKAJIM PUCYETCS Cliel MafeHus OT IIOBEPXHOCTU BHU3, a
[0JI0Ca 30HBI CTAHOBUTCA IIapasjieIorpaMMOoM.

Ha uepTéxK BEIXOAUT HEe UCTUHHBIN yTOJI, a BHOUMBIH:
tg(BuamMMbIN) = tg(MCTUHHBIR) - cos(a3uMyT MapgeHus - a3uMyT pa3pesa)

Pa3pe3 BKpPeCT MPOCTUPAHUS [Aa€T UCTUHHBIA YT0JI, pa3pe3 IO IPOCTUPAHUIO - HOIMb, U OOBEKT
JIOKUTCS TOPU30HTAIbHO. A3UMYT pa3pe3a 6epETcst Mo 3BeHy, Ha KOTOPOM JIEXUT IlepecedyeHue,
II09TOMY Ha JIOMaHOM IIpoduie HAaKJIOH B PA3HBEIX MECTaX Pa3HbIM.

A3umyT 00s3aTesieH U U3 TEeOMETPUHN He BRIBOOUTCS, OIWH U TOT K€ 0OOBEKT MOXKET TafiaTh B JIIOOYIO
CcTOpOHY. Be3 Hero OGBEKTH OCTAIOTCS BEPTUKATbHBIMU - MOTYAJIMBOE [OMYIIEHUE <IIJIOCKOCTh
MIEePIEeHONKYISIPHA pa3pe3y» U eCcTh YacTas omubka moctpoeHusi. CTOPOHY HAKJIOHA 3afiaBaTh HE
HaJo, e€ pelllaeT 3HAK KOCUHYcCa.

[nvHa crepa 3amaéTcs 110 FOPU3OHTAIM B MeTpax, HOJb O3HAadaeT OO0 paMKu. KopoTku#t cnepn-
yKa3aTeJib 00bIYHO OepyT B IOJITOPa-OBa CaHTUMeTpa Ha nucte, pu 1:2000 sto 30-40 M.

B aTpulOyTel nuirytcsa Tpu yucina - dip (uctunnnii), dip_az u app_dip (Bupumeiil). Meputh yrom
TPAHCIOPTUPOM II0 YePTEeKY HeJIb3sl, BEPTUKAJbHEIN MacliTa® MCKaXkaeT HapUCOBAHHBIN HAKJIOH,
KaK MCKaXKaeT U BCE OCTAaJIbHOE Ha pa3pese.

4.06 Ilepeceuenue TIN c pa3pe3omMm

Pactposeiti rpup (4.04) - 310 z = f(x, y), OODHO 3HA4YEHHUE BHICOTHl HA TOYKY IJIaHa. OIPOKUHYTYIO
CKJIaJIKy OH IepefaTh He MOXKET B IPUHLNIE, BEOb Hal OOHON TOYKOM Y HEE€ HECKOJIbKO OTMETOK
OOHOU IMMOBEPXHOCTU. DTOT MHCTPYMeHT pexkeT pa3pe3oM TIN - moBepxHOCTh M3 HacTtosammux 3D-
TPEYTOIbHUKOB, KOTOpasi yMEET HaBUCATh.

MexaHruKa 4YuUCTO reoMeTpuueckas. Pa3pe3 - BepTukanbHas IITOpa BOOJb JIOMaHOU. Kaxpablii
TpeyronbHUK TIN mepecekaeTcs C BepTUKANIbHOM IIJIOCKOCTBIO CBOETrO0 CEeTMeHTa, Ha€T OTPE30K
(cTaHIIMS BOOJNb JIWHWM, peasibHasl BHICOTA), U BCe OTPE3KM COOMPAIOTCSA B TPaAcCy IIOBEPXHOCTH.
HaBucanue Bocrpou3poguTcs 6e€3 AOMOMHUTENbHEIX AecTBU. Ha oqHOM cTaHIIMed OKa3bIBaeTCs
HECKOJIBKO OTPEe3KOB II0 BBICOTE, U Tpacca 3aBOpauduBaeTCsd - KPBIJIbS ONPOKUHYTOM CKJIaOgKU
JIOXKAaTCs KakK eCThb.

Ha Bxop - ciou 3D-monuronoB (PolygonZ, rpauu TIN, mpu 3TOM He-TPeyTroJIbHUKKA Pa30UBaiOTCS
BEepoOM Ha TPEYTONbHUKH) M IPH KeJlaHUW MeIln-CJIou. JIMHUS U vex 0epyTcs U3 ompeneeHus
pa3pesa, BLICOTA - C CaMuX rpaHel, mosToMy Ajisg TIN 3afjaBaTh HU4Yero He Hy?KHO. KpoMe 4epTEKHOU
TPacChl MOXKHO IIOJIYyYUTh €€ U B peanbHbIX 3D-KoOpaAnHaTaX.

BaxHnoe orpanunuyenue. Mem QGIS - ato 2.5D, BricOTa B HEM CKaJlsIp Ha BeplIMHE, Hafd TOYKOM
CHOBa OOHO 3Ha4YeHHe, OIPOKUHYTOe B Mellle He coxXpaHseTcsa. [Io3ToMy HaBuCaHKe OalOT TOJIBKO
Hactosmue 3D-rpanu ot reomoperiepa (Leapfrog, Micromine u momoGHBIe). Melll TPpUHUMAETCS
ot OOIITHOCTHM, Ha OJHO3HAYHBIX ITOBEPXHOCTSX. [leMo-reHepaTop BHIOAET OHNPOKMHYTYIO0 TIN-
CKIIaJKy - Ha Hell 3aBOPOT TPacCHl BUMEH cpa3y.

ITapaMeTpsI
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

OnpeneneHune pa3pes3a Cnou onpepenenus ot 4.01: -
JUHUS U vex. BricoTa 6epéTtcs
C caMUuX rpaHei.
I'panu TIN (PolygonZ) Cnou 3D-IIOJIUTOHOB - T'PaHu Heo0s3aTeIbHO
TIN oT reomopennepa.
HaBucaHue 1 OIIPOKUHYTOE
BOCIIPOU3BOISATCS.
Merr-cnoi (2.5D) Mermr QGIS gyt oOIIHOCTH. Heo0s3aTeIbHO
Hap Touko¥M OOHO 3HAYEHHUeE,
OIIPOKUHYTOE B Mellle He

COXpaHseTCs.
Tpacca TIN Ha pa3pese BrixogHas 2D-Tpacca B ocsax co3maéTcs
(uepTéx) paspe3a, MOXKeT
3aBOpPauYMBaThHCS.
Tpacca TIN (3D) BrixomHas Tpacca B peajlbHEIX  II0 3alpoCy
3D-kKoopOuHaTax.
3aMKHYThEIE CEYEeHUS Konwna ceuennsi, cobpaHHble 10 3ampocy
(TIOJTUTOHEI) U3 OTPE3KOB.
[lepeHecTHu OIS UCXOOHOTO HWmMeHna nonen yepes 3a0daTyio. -
o6bekTa (morr.) HUpyT B KOJIBIIA.
[onyCK CMBIKaQHUS KOJIeI] B enuannax yeprexka. KoHmn! 0.001
(mom.) COCEOHUX TPEYTOJIbHUKOB

COBIIaMAIOT IPUOIUKEHHO.

IMopatiTe X0Tst GBI OMUH U3 ABYX BXOHOB - rpanu TIN unu mer.

LHemo4yku u 3aMKHYThIE€ CeéYeHHus

Pe3ka maéT 1o OTpe3Ky Ha TPEYTroNbHUK, a y OOOJIOYKM MX [EeCATKHU ThICSY. Takue OTpPEe3KHU
CIIMBAIOTCA B LIETIOYKY, U Ha YEPTEXK UMOET OfHa ITOJUIMHUSA Ha IIEMOYKY, IOTOMY YTO CJIOEM U3
OTPE3KOB HU MOANKUCATH, HU BHIOPATh, HY OOPMUTE.

Llemmouku cobuparoTCs MO HCTOYHHMKY. Kaxmas o000/l04Ka PeXKeTCsI CBOMMH TPEeyroIbHUKAMH, U
CMeIUBaTh UX B OOUH HAOOP HeJb3s - COCEMHUE Tella COIIUCH OBl B OMHY JIMHUIO.

3aMKHy'TbIe LEIIOYKHU MOIIOTHUTENILHO BBIXOOST IIOMUTOHaMHU. Y 00OOJOYKH 3TO TEJIO B pa3pese, C
IIJIOIIadb0, KOTOPYIO MO2KHO CHUTATh U IIOOIINCEIBATE.

Komnelo nonyyaeTcs caMo, €ClIU [IeTI0YKa COMKHYIach. [JOMBIKaTh BCE ITOAPSAM HEJIb3s1, U BOT IOYEMY.
3aMKHYTHIY KOHTYD I'apaHTHPOBaH TOJIBKO ¥V 3aMKHYTOM 000JIOUKY, a cedeHue moBepxHocTH - TIN
penveda, KpOBJH IyIacTa, 10060 OTKPHITOM I'PAaHU - PA30MKHYTO I10 IIOCTPOEHUIO, €T0 KOHIIEI JIeXKaT
Ha Kpalo noBepxHocTu. COeQUHUTH UX 3HAUUT IIPOBECTHU XOPAY, KOTOPOU B IaHHLIX HET, U IOCUUTATh
10 Hel MJIoIaAb, KOTOPOU He CYIIEeCTBYeT.

ITosToMy 1jemIo4YKa, He COMKHYBIIIASICS CaMa, OCTAETCS JIMHUEHN U B IIOJIUTOHEL HE UAET.

B XypHan NIHUIIETCS KOIWYECTBO IIEIIOYEK, M3 HUX 3aMKHYTHIX M OTKPBITHIX, M HaMOOJIBIINI
3a30p MeXOy KoHmaMmu. Ecnm pe3anachk 3aMKHyTast 0007I09Ka, a I[EIIOYKY BBIIIINM OTKPBITHIMHU,
3a30p U IMOOCKaXKeT, YTO OelaTh, - YBEIUYbTE AONMYCK CMbIKaHMSA. KOHIBI OTPE3KOB OT COCEOHUX
TPEeyTOJIbHUKOB COBIIAAAIOT JIMIIh IPUOMHUKEHHO, ¥ MOIIYCK CBOOUT WX B OJUH y3€ll.

BHYTpeHHee KOJIBIIO CO6I/IpaeTCH OTHOEJIBHO OT BHEIIIHEr O, II03TOMY Ce4YeHHe Tejia C IIOJIOCTBIO maéT
OBa IIOJIUTOHAa, a HEe OOUH.

IMonst uCXOmHOTO OOBEKTA MEPEHOCATCS B KOJIbIIA, €CIIU TMEPEYUCTIUTh UX MMEHa dYepe3 3amsaTyio.
CnoéB rpaHel ObIBaeT HECKOJIBKO, IIOJISI Y HUX Pa3HBIe, W MOJie, KOTOPOTO B CJIoe HEeT, OCTaHeTCs
MIyCTHIM. 3HAYEHUS KJIaAyTCSA TEKCTOM, YTOOH He pa30upaTh TUIIHI Ha CTOPOHE BhIXOma. KpoMme HuX
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y KaXIOou IIeIIOYKU eCThb IIPpH3HAK 3aMKHYTOCTHU closed ¥ 3a30pD gap B KOHIIAX, a y IIOJIUTOHOB eU.Ié n
IIjiomagb B €JUHUIIaX YepTezxKa. ITons mcTouHuKa IIEPEHOCATCA U B JIMHNHU, U B IIOJIMTOHEI.

4.07 IIpoeknusi 00LEKTOB Ha pa3pe3

UnactpymenT IIpoeKnusi 00beKTOB Ha pa3pe3 IPOelupPyeT TOUKY, JIMHUY U ITOJTUTOHBL Ha JTUHUIO
pa3pes3a. [ns KaXpOol BEePIIWHEL FOPU30HTAlIb 3TO PACCTOSHUE BOOJb JIMHUU OO €€ IIPOEKIIUY,
BBICOTA - OTMeTKa u3 3D-reoMeTpuy UM M3 BEIOPAHHOIrO moJjisA. [lajibHME OOBEKTH OTCEKAIOTCS
KOPHAOPOM.

[TapameTp Yro 3amaér ITo ymonyaHuio / COBET
OmnpepeneHue pa3pesa JImHus pa3pe3a Cc IoIeM vex -
(BepTHKaIbHOE
IpeyBeIn4eHue).
OOBEKTHI OJIs1 TPOEKUINU Crnoit, 06BEeKTH KOTOPOTO -
IIPOEIUPYIOTCS Ha MJIOCKOCTh
pa3peasa.
[Tone oTMeTKU ATpubyT Z, eciu reoMeTpus -
00BbeKTOB 6e3 Z.
Kopupop ot nuHuUM [MMupuHa IOJIOCH 3axBaTa OT 0
nuHUYU pa3pe3a. 0 = Bce
0OBEKTHI.
CoxXpaHATh UMS UCXOTHOTO HWMs BBIXOHA CTPOUTCS OT CHSTO
cios UMEeHU UCTOYHUKA.
CoxpaHSTh CTUJIE UCXOOHOTO Odopmnenue 6epéTcs y CHSITO
cios CaMoro CJos, a He U3

IITATHOT'O CTHIIS.
OOBeKTH Ha pa3pe3se (uepTéxk) Brxom: 0OLEKTH B -
KOOpOHWHATax YyepTexka
pas3pe3a.

9T0 0600IIIeHIe TPOEKIINN CKBAaXKHUH Ha JII00bIe 00BEeKTH - aHOMAaIUH, TOUKH OIPOOOBaHMUS, TPACCHI,
KOHTYpPHL. Pe3ynbTaT B 0CsIX pa3pesa, KJIaJeTcsa IT0BepX YyepTezxa.

Bce pa3pes3ssl onpeaeieHAst

HucTpyMeHT paboTaeT mo BCeM pa3pe3aM ONpelesieHus, a He Io ImepBoMy. KaxXmbeiii 0O0BEKT
BBEIHOCUTCS Ha TOT YePTEXK, K TUHUK KOTOPOTO OH II0Iall B KOPUOOP.

B aTpubyTax oCTalTCsT MM pa3pes3a U ero HOMEp, 0 HUM Pe3ynbTaT AeTUTCS Ha YePTEeXKU, a CaMHu
YepTeRM Pa3HOCATCS CMeIleHUeM U3 OmpefesieHus, Kak B 4.01.

lanoyka BBIHOCHTH Ha BCe pa3pe3bl CHUMaeT OTOOpP IO KOPHUMAOPY, XU OOBEKT JIOXKUTCS Ha
KaXKIBIM 9epTEXK. ITO HYXKHO [AJIsI IUHUNA CaAMHUX CTBOPOB U IJIT OOBEKTOB, OOIIMX Ha BCIO IJIOIIAMb,
IO PACCTOSHUIO OHU TI0Taasu ObI TOJIBFKO Ha CBOM pa3pes.

HAMs1 ¥ CTHJIB HCXOOHOI'O CJIOS

[IBe TamOYKM [JI TeX, KTO yKe HacTpous ohopMiieHHe B maaHe. UMs BEIXOla CTPOUTCS OT UMEHU
MCTOYHUKA, a opopMiieHre 6epeTcs y caMoro ciosi. KaTeropuiHbIM CTUIIb JIOXKUTCS Ha pa3pes Kak
€CTb, U JIeTeHJa OCTaéTCs MpexkHel. Tak ke ycTpoeHo B IlepecedyeHHH BEKTOPOB C pa3pe30M
(4.05).

CTtuinb IIEPEHOCUTCs, KOrga THII T'€eOMETPHM BBEIXOJa COBIIaJaeT C THIIOM MCTOYHHKA. Touku
IIPOEUPYIOTCA TOYKAMMH, ITOJIUTOHEI II0JIOCAMU - TaM O(bOpMHeHI/Ie BCTaéT OO0WH B OOWH. JInuusa c
OTMETKOU Z maéT Ha pa3pe3e TOUKYy, TuHeiHoe ohopMIIeHHe Ha Heé He BCTAHET, U B 9TOM CiIydae
0CTaéTCs MITATHLIN CTUIIb, O YEM CKa3aHO B XypHaJle.
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4.08 CopoenupoBaTh C pa3pe3a

HucTpymMeHnT CropoenmupoBaThb C pa3pe3a penaeT obpaTtHoe. OOBEKTH, HaApUCOBAHHBIE Ha
yepTexke pa3pesa, OH BO3BpAIllaeT B pPeajbHBIE KOOPOWHATHEL. ['OPHU30HTAIb BEPIIMHBEI YHUTAETCS
KaK pacCTOsIHHEe BOOJIb NTUHUHU (Ha€T IJIaH), BHICOTA - KaK OTMeTKa Z = BhIcOTa / vex. JIMHUS U vex
0epyTCcs U3 TOTO K€ OIMpefesIeHus, 10 KOTOPOMY CTPOUJICS YEPTEXK.

[TapameTp Yrto 3apaér ITo ymomuyauuto / coBeT
OnpepeneHue pa3pesa JIuHusa pa3pesa C [0JIEM VEX. -
OOBEKTHI C UepTezka pa3pes3a OOGBEKTH B KOOPOUHATAX -

yepTerKa [Jid Bo3BpaTa B IJIaH.
OOBEeKTHI B IIJIaHe (C OTMEeTKOM  BnIXom: 0OBLEeKTHI B IIJIAHOBEIX -
Z) KOOpOMHATaX C

BOCCTAHOBJIEHHO OTMETKOM.

Tak HapUCOBAHHBIM BPYUYHYIO Ha pa3pe3e 00beKT - KOHTYP 3ajIexXH, HapylleHne, TPaHulla - IolafaeT
obGpaTHo B 1yiaHd 1 B 3D ¢ oTMeTKOU Z.

OOpaTHBIN XO/: MpaBKa KOHTAaKTa Ha pa3pe3e

[lukn 3aMBIKaeTCs TaK. ['e0yior BUOUT Ha 4depTeXe, YTO KOHTAKT IIJlacTa IPOBeNEH HEBEPHO, U
PHCyeT ero IpaBUJILHO JIMHHEN B 0CAX pa3pe3a. MHCTPyMeHT BO3BpallaeT 5Ty JIMHUIO B IIJIaH C
OTMETKOU Z y KaKIOU! BEPIIUHHI.

l'anoyka OTmaBaTh BepUIMHAMHM I[IpeBpalllaeT pe3yJibTaT B TOUYKH. TaK CHOejlaHO IIOTOMY, YTO
Oanblile OTMETKH UAYT B IIOCTPOEHME IIOBEPXHOCTH, a TyHda IPUHUMAIOTCS HaOIIogeHus Toukamu. B
KPUTMHIe TaKas TOYKa 3aKpensseT IIOBEPXHOCTh TOYHO IIPU HyJieBOM Harrete, B Topo2Raster ona
CTAaHOBUTCS XKECTKUM y3JIOM.

ITomne src nomeuaeT IIPOUCXOXKIOEeHHne. KOHTaKT, CHATEIN C pa3pe3a, 93TO UHTEPIIPpeTallud, a He 3aMeED,
B 061.1.{61;'1 BLI60pKe CO CKBaxXKMHaMM €ro Hamo oTiaudaTthk. [1o 9TOMY IIOJIIO TOYKE 3aJaloT MEHBIINHI
BeC I10JIeM BECOB JEeKJlaCTepu3allu, U PUCYHOK nepeCTaéT BECHUTH CTOJIBKO 2K€, CKOJIBKO CKBaxKHHa.

Packom: Bce 6opTa cpa3y

Y packoma unm Kapbepa Mo KaXKOo¥ CTeHKe CTPOMTCS CBOM pa3pe3. UepTezKu JI0KATCS Ha OOUH
XOJICT PSIZOM, Pa3HECEHHBIE CMEIIEHUEM U3 OTIPETesiIeHus . [ €0I0T PUCYET CIIOM Ha KaXKA0M YepTexkKe
10 OPTO(OTO CTEHKHU.

OOpaTHEIM X0 BO3BpalllaeT HAPMCOBAHHOE B MJIaH, ¥ KaXKOLIH OOBEKT CAgUTCS HA JTUHUIO CBOETO
pa3pes3a. Pa3pe3 BrIOMpaeTCcs IO TOMY, B Ubeil 1ojioce dyepTexka OoOBbEKT HapucoBaH. PaccTosinue
BIOJIb OCH OTCUUTAHO OT Hadajla CBOEro pa3pes3a, U Ha YyzKOU JIMHMU OHO yKa3kIBajo OBl He Ty[a.

Tun reomeTpuu coxpaHsieTcsi. TOYKHM BO3BPAIAQIOTCS TOYKAMH, JIUHWUMW JIUHUSMHU, IIOJIUTOHEI
BEPTUKAJIbHEIMY IJIOIAAsIMU. BepTUKanbHAS IJIOMAnh IPABUIBHO BEIMIIAOUT B 3D, HO B I1aHe 9TO
II0JI0Ca Ha JIMHUM pa3pe3a C HyJIeBOU IIOIIAnbio, IT03TOMY [JISI PACYETOB 110 HEl OepyT BEPIIUHEL.

IanpIille KOHTAKTHI CO BCEX CTEHOK COOMPAIOTCS B OOHY BHIOOPKY, K HUM OO0OABJIAIOTCA TOUYKHU
KPOBJIM, CHSTBHIE BHYTPH pacKoma, W IO 00Ieid BBIOOPKE CTPOUTCS IIOBEPXHOCTh. KOHTAKTHI C
pa3pes3a 3TO MHTepmnperaius 1o ¢oTorpaduu, a CHATEIE TOYKH - MHCTPYMEHTANILHBIN 3amep,
IMO3TOMY IIPOUCXOKIEHNE CTOUT MOMETUTH IIOJIEM SI'C ¥ 3a7aTh PA3HBIM BEC B KPUTHHTE.

4.09 Pa3BEépTKa CTEHKH CTBOJIa (0eTa)

HNuCcTpyMeHT Pa3BépTKa CTEHKH CTBOJIA CTPOUT IUIMHAPHYECKHUI pa3pes3. Bokpyr ocu cTBoma
Ha 3aJaHHOM paaumyce OepEeTCs OKPYKHOCTh C YTJIOBEIM IIaromM (o ymomdauuio 1 rpapmyc), u
MMOBEPXHOCTU-TPUIEI BEIOMPAIOTCS BOOJIb Heé. Pa3BéPTKa JIOKHUTCS B OCH [JIMHA OYTH II0 OKPYXKHOCTH
- BBICOTA.
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Ocs cTBOJIA (TOYKA YCTHS) Touka ycThsl CTBOIA. -
Papguyc cTBOma, ed. KapThH Paguyc pa3BEPTKU CTEHKHU. 4
[ToBEPXHOCTU-TPUOHI ['puael MOBEPXHOCTEH, -
(Mapkupytomme) OTMETKM KOTOPHIX HAHOCSATCS

Ha pPa3BEPTKY.
YrnoBoi miar, rpagychl [ITar o6x0oma CTEHKHU I10 1

a3UMYVTYy.
BepTukanbHbIE MacmTad PexumMm BepTHUKaIbHOTO OTHOIIIEHUE

IIpeyBeNnuYeHus: (OTHOIIIEHUE
I':B 111 MHOXUTEJD).

3HaueHue MacmTaba Yucro npeyBelvyeHus 110 10
BLIOpAHHOMY PEXKUMY.

Bribopka pactpa (moi.) Cmoco6 CHSATHS 3HAUEHUS C -
rpuaa IMOBEPXHOCTH.

Pa3BépTKa cTeHKHU (Oyra X Brixomd: pa3BEpPTKa CTEHKU -

BBICOTA) CTBOJIA.

Kaxmast MapKupyroliasi TOBEPXHOCTL HAET JTUHUIO CBOETO IIepeceueHuss CO CTEHKOM CTBOJA - TP
TTaJleHUH’ TIJTaCTOB JIMHUY HAKJIOHEHHI ¥ BOTHUCTH. OCh 3a4aéTCsT TOYEUHBIM CJIOEM YCThSI, PAguycC B
eOVWHHUIIAaX KapThl, BEPTUKAJIbHLIN MaciTab Kak y pa3pesa.

4.10 IIpumep o015 pa3pe3a (meMmo)

HNuctpymeHT [IpuMep aj1si pa3pe3a (IeMo) roTOBUT IIOTHBIHN yueOHBIH Habop A1t rpyninsl Pa3pes,
4TOOHI OITPOOOBATH €€ MHCTPYMEHTH 063 KPUTMHTA PeaJIbHBIX JaHHBIX. B IMaHesin OH CTOUT B IPYIIIIe
Pa3pes nocnegHuM.

3a OMH IPOTOH BEITAETCS BeCh HAOOP MAHHEBIX AJIsSI TPYIIIEL pa3pe3a:

* IIIECTh ITOBEPXHOCTEN CTOMNKOM, C ITaJeHHEeM U IIepPeMeHHOW MOIIHOCTHIO, IISITh IIJIaCTOB B
nepeciauBaHUM, BTOPOU U YEeTBEPTHIM IIPOMEIIIJIEHHEIE ¥ TOHKUE;

* TPU NTUHUU Pal3pe30B UHepe3 Iollaldb, JIoMaHas C OBYMS M3JI0MaMH, KOPOTKas IIpsAMas Hu
HaKJIOHHAsI C OOHUM HM3JIOMOM;

* TOTOBAs I1apa CJIOEB Mofenu OypeHus u Tabnulla UHKINHOMETPUH;

* I10 OHHOMY MHOTOKaHaJIbHOMY I'PUAY Ha KaXObIM IPOMBIIIJIEHHBIH TIJ1acT.

Kaxkpas TpeThs CKBaXXKMHa B Habope HaK/IOHHas, 3eHUT oT 45 mo 70 rpamycoB ¢ Ha6OPOM 110 CTBOJTY,
a3uUMYyT BOOJIb JIMHUIM pa3pe30B. CKBaXKWHA, HAKJIIOHEHHAs ITONEPEK pa3pesa, IIPoenupoBasachk Obl
IOYTHU B TOYKY, ¥ IPOBEPUTH 10 HEM BEIHOC MHTEPBAJIOB BAOJIL OCU OLINIO OB He Ha YeM. OcTaibHbIE
CKBaXKWHBI BePTHKAIbHEIE, YTOOBI Ha OJHOM Habope OBIJI0 BUOHO U TO, ¥ OPYToe IoBemeHue. KaHamst
rpupa mnacTta pacCTaBiieHBl IO cornameHnio. KaHam 1 3To KpoBisd, KaHal 2 HOOOIIBA, KaHalbl C
TPEThEro HeCyT IapaMeTpHL. 34eCh 9TO COfepzKaHue U MUHEPaJIbHBIM TUII C 30HOM 3aMelneHud. [1ons
copepzKaHUsA y IJIaCTOB HE3aBUCUMBIE, CTOXaCTUYECKUeE.

OpuH ¢dain onuchHBaeT IJIACT LEeJIUKOM, KakK 6104Has Mopenb. HoBrle mapaMeTpsl o0aBISIOTCS
K HeMy KaHajlamu. [IJ11 MHCTPYMEHTOB IlepecedeHuss oOaBIeHBl HEeMOHCTPAIIMOHHBIE BEKTOPHI -
passom 6e3 OTMETKH BHICOTHI, MAaPKUPYIOMINH KOHTYP C Z, 30Ha 3aMellleHus: ¥ onpokuHyTas TIN-
cknanka u3 3D-rpareu PolygonZ.

CKBazKHUHBI C HHTEPBaJIaMH ONIPOOOBaHUS

ITapa cnoés Mmopenu OypeHUs BEITAETCS TOTOBOM, B TOM Ke (popMate 06MeHa, B KOTOPOM BEII'PYKaeT
l'eokoHCTPYKTOP. BMecTe ¢ Hell BEIHAaETCS CIIPAaBOYHHK IIJIACTOB JEMO - Te Ke KOIbI, YTO CTOSAT B
WHTEepBasax, C IOPSIIKOM 3ajieTaHus, TeJIOM U IBeToM. [locTaBnsseMuit cripaBoyHUK u3 4.11 cobpan
110 BepxHeKaMCKOMY MEeCTOPOXKOEHUIO ¥ KOOOB AeMO He 3HaeT, T03ToMy 0e3 CBOero CipaBOYHUKA
KOJIOHKM J€MO OCTaBaJiuch 0e3 1BeTa.
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ITonoce! nnacTtoB B 4.01 meMo-CIpaBOYHUK He KpPaCUT, U 9TO He HeJOHe/lKa, a YCTPOUCTBO IIOUCKA.
IImact B 4.01 ompemenseTcs: M0 UMeHaM CJI0EB KpoBnu u nopowsel. Y cinosa KpIl _top cHumaeTtcs
ponb, ocraércs kon Kpll, u mo HeEMy oIpalIuBaeTCsl CITPABOYHUK. IIOBEPXHOCTH OEMO Ha3BaHBI
HOMepaMU M Kofa [Ij1acTa He HECyT, II09TOMY II0JIOCHEL OCTAlOTCs B IIBeTaxX 10 YMOJIYaHUIO.

Ha cBoux maHHBIX, TO€e CJIOKW Ha3BaHBI KOJaMH IIJIaCTOB, TOT XKe CIIPABOYHHUK KPACHUT U IIOJIOCHI, U
KOJIOHKH.

Ycrbsa collar 3To TouewHEIN CIIOH ¢ OTMETKOM yCThs U IrNyOnHoM 3a6osi. UHTEepBasnsl interval sTo
Tabnuna c riIyOMHaMu 110 CTBOJIYy OT yCThSI M KOOOM IIJIacTa.

I[Tostomy uHcTpyMeHT 4.02 CKBaXuUHBI Ha pa3pe3e npodyercs 6e3 CBOUX [OaHHEIX U 0e3
obpamenusa K 6ase. 3amyctute 4.10, 3atem 4.01 mo mio6Goi mu3 Tpéx nuHWi, 3ateMm 4.02 ¢ aTOH
Iapoi, omnpepeseHUEeM pa3pe3a W [OeMO-CIIPaBOYHHUKOM. KOJOHKM CKBaxKUH IIOJIy4aT IBET U
MOPSIIOK B JIeTeHIe.

CKBaXKHMHBI CTOSIT BOOJIb BCEX TPEX IUHUM, TaK YTO KOJIOHKH JIATYT Ha JIIOO0N YepTEXK.

Ta e mapa TOOWUTCS U OJIs TPEXMEPHOTO MpocMoTpa. Tam rinybuHa yXOOuUT B Z Hampsmylo, 06e3
BEPTUKAJIBHOTO MacmTaba U CMEeIeHUsI PaCKIagKH.

MHorokaHanbHblh rpug nnacra (GeoTIFF)

Kanan 1 - KPOBJIAl (oTMeTKn Z)
reoMeTpusa nnacra
Kanan 2 - NOAOLUBA (oTMeTku Z)

napameTpbl (bnoyHan mogens)

-+ 3.03: kpoBna=1, nogowea=2, cocTag=3
—+ 3D-npocmoTp: «Tena nnacToB», KaHan napaMmeTpa 3+

Puc. 29: KoHBeHIIUs MHOTOKaHaJIbHOTO I'pUIa IIjlacTa: KaHalbl 1-2 HeCyT reoMeTpuio (KpOBIs U
TOMOIBa), KaHalkl 3 U fajee - mapaMeTphl. OquH ¢aia KopMUT UHCTPyMeHT 4.03.

Ciou peMo u ux aTpuOyThI

Crnout T'eomeTpus ATpubyTH

JIuHuu pa3pe30B (IeMo) JIUHUS name (Pa3pe3s 1, 2, 3). Tpu
CTBOPA Pa3HOU OJINHBHI:
JIOMaHad C AByMd M3JIOMaMu
(BepIIMHLI TPOBEPSIIOT
NUKeTaxK), KOPpOoTKas mpsMasi 1
HaKJIOHHAs C OOHUM HM3JIOMOM.

Yctes ckBaxxuH collar (memo) TOYKH hole id, z (otmeTKa ycThs), eoh
(rmy6una 3a60s51), number mms
TIOATINCH.

HuTtepsasntl interval (memo) Tabnuia hole id, from, to (rnyOuHEI IO

CTBOJIy OT yCTbs), code
(MHOEeKcC IJ1acTa).

CrnpaBOYHHUK IIJIaCTOB (ZeMO) Tabnuna code, order, body, color, strata.
ITog xoOBl MHTEPBAJIOB OEMO.
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Cnoit T'eomeTpus ATpubyTHI

3oHa (ZeMo, IOIUroH) [IOJINTOH name. [I715 UHCTPyYMEHTa
nepecedyeHus BeKToposB 4.05.

Paznom (memo) JIUHUS name. CeKyIllasi CTBOpPa,
cMellleHa C U3JI0Ma JINHUU.

Mapkep ¢ Z (gemo, 3D) nuHuA Z name. IIpoBepka

Onpokunytasa TIN (memo)

IToBepxHOCTE 1...6
[MTnacT 1-11/2-# mpom.

TIIOJIUTOHELI Z

pacTp
pacTtp

3D-reometpuii B 4.05.

name. ODpoKMHyTas CKjlagka
ons 4.06.

OnuH KaHall OTMETOK.

Kanansl: 1 XpoBsis, 2 IOOOIBa,
3 cogepkaHnue, 4 MUHTHII.

Pa6ouwnit 1uky moka3ad B pasmerne 4.01. IToBepxHocTu uayT B Pa3pe3 o JHMHUM, ITapa collar u
interval B CKkBazXMHBI Ha pa3pe3e, rpup coctaBa B CocTaB IUTacTa Ha pa3pe3e, [eMO-BEKTOPEI
u TIN B uHCcTpyMeHTH Iepecedenusda 4.05 u 4.06. Tak Bcsg rpyllia pa3pe3a NpoKaThIBaeTCA Ha

COI'JIaCOBAHHBIX OAHHBIX.

ITapaMmeTpsI

[TapameTp

YTo 3amaéT

ITo ymomgaHUIio / COBET

O06sacTh (3KCTEHT)

3epuo I'CY (Hor.)

[ToBepxHOCTE 1...6

JIlunuu pa3pes30B (3 IT.)

YcTea ckBazkuH collar

HMHTepBaibl CKBaxKuH interval

[MTnacT 1-#% mmpoM.

[Tnact 2-1 npoM.

Pa3znom, mapkep c Z, 30Ha

Onpokunytasa TIN

[TpsIMOYTOJILHUK, B KOTOPOM
reHepupyeTcs Habop.
BocmpouzBomgumocTh Habopa. 0
= CJIy4YalHO IPHU KaxXKaoM
3amycke.

[ITecTh pacTPOB CBEPXY BHU3:
KPOBIIH U MOMOIIBEI
BMeIaIInX U ABYX
ITPOMBIIITJIEHHEIX TIJTaCTOB.
Tpu cTBOpa Yepes miuollamb
os momayu B 4.01.
HWHCTPYMEHT II0 YMOJTYaHUIO
CTPOHUT pa3pes 10 KaKOoMYy.
To4yeuHBIN CIION MOJIEITH
oypenus (hole id, z, eoh,
PointZ).

Tabnuila Mmomenu OypeHus
(hole id, from, to, code, kcl).
MHoOTroKaHalbHBIN I'PULI:
KPOBJIS, IIOMIOIIIBA,
comepXkaHue, MUHTHIIL.

To ke myss BTOPOTo
IIPOMEINIJIEHHOTO IIJIacTa, IIOJIS
He3aBHUCHUMEIE.
IOemo-BekTOpPH Oy1g 4.05:
nuHus 6e3 Z, KOHTYP C Z,
TIOJINTOH 30HHI.

3D-rpaHu OIPOKUHYTOU
cknagku s 4.06.

3a4aTh I10 IIPOEKTY

0

CO30alTCsA

CO30aKTCA

co3maeTcs

co3maeTcsa

II0 3ampocCy

IO 3aTmpocy

II0 3amIpoCy

II0 3aIIpocCy

CTpPYKTypHBI€E 3JIEMEHTHI H CJIeIbl BBIX0a. [IeMo 0THaET OBa CI0s C aHATUTUYECKUM 3TaTOHOM

OJIs IIPOBEPKHU YT JIOB.
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CTpYKTYpHBIE 3JIEMEHTHI YCTPOEHH TaK. TpH NUHUU IepeceKaloT IpsMoil Pa3pe3 2 mpu ogHOM
HCTUHHOM yTJjie B 25 IpayCcoOB U Pa3HBIX a3uMyTaXxX IIaJeHUus, [I09TOMY BUAUMBIE YIJIbI BBIXOOST
25, 18.25 u Honb. OXUOaeMoe 3HAUYEHNE 3allUCaHO B I10JIe app_exp, u pe3dynbraT 4.05 cBepsieTcs
4YMCJIOM, a He Ha rja3. [IpsaMoi pa3pes BhIOpaH HapPOYHO, BeOb Ha JIOMaHOM a3uMyT 3BeHa MEHSIETCS
10 XOMY, ¥ 9TAJIOH IIepecTaéT OBITh OMHO3HAYHBIM.

Cnensl BeIxOma miigd 4.12 takue - nmosoru#t (20 rpapycoB), KpyTo# (72) © HaMepeHHO MPSIMOHN B
maHe. [To mepBBEIM ABYM MHCTPYMEHT 00513aH BEPHYTDH YKcia u3 nojiei dip true m az true. Tperuit
IIPOBEPSET OTKA3 - 3aJieTaHue 110 IPSIMOMY Cliefy He onpeneneHo. KpyTol HyzKeH OTHEeIbHO, IOTOMY
YTO HOATOHKA MO Z Ha HEM MOIIJILIIA OI.

[ToyHBIN TEpEYEHbD MOJIEHM BRIXOOHBIX CJIOEB - B IPUJiokeHuu [laHHBIE Oj1s1 pa3pe3a (pa3pen «Ilons
OeMO-CJIOEB» B KOHIIe PyKOBOLCTBA).

4.11 O6pa3en cupaBOYHHKA IVIAaCTOB

HWHCTPYMEHT KIaOET B IIPOEKT OCTaBIIsSIEMEIN 0Opa3ell CopaBOYHUKA IIJIaCTOB - TOT CAMBIN, KOTOPHIH
yutaioT 4.01 1 4.02. HykKeH oH 110 mpocTo# mpuduHe. O6pa3ell 1eKuUT (paiIoM B KaTajore IjaruHa,
Kylla TI0JIb30BaTejib OOLIYHO He 3arjsigbiBaeT. bes 3Toro Imara CIIPaBOYHUK IIPUXOOUTCS MCKATh
BPYYHYIO, a He HaM[s, IToaTh B pa3pe3 MPOU3BOIbHYIO TaGIUIY U MOJIYYUTh YePTEXK Oe3 IIBeTa.

I[TapameTpoB y uHCTpyMeHTa HeT. OOUH IPOTOH - U cjo¥ CnpaBOYHHK mj1acToB (oOpa3em)
MIOSIBJISIETCSI B IIPOEKTE M CPa3y BUAEH B BHIIAAAIOIIEM CIIMCKE MHCTPYMEHTOB pa3pesa.

YTo BHYyTpH

Ta6m/1ua oe3 reoMeTpHrnH, OOHaA CTPOKa Ha IIJIaCT HUJIM MEXKOYIIIIaCThkE, CBEPXY BHHUI3 IIO Pa3pesly.
KomoHku Takme - KOf Tena, HOMEpP CBePXYy BHU3, TEJIO (HHaCT Ui Me}KlenHaCTbe), IIBET, a TaKXKe
HeoOs13aTesIbHBIe TOJIIIa U IIPpUMeYaHue, KOTOPEIE€ YUTAIOTCs, HO IIOKA HEe UCIIOJIb3YIOTCA.

O6paser cobpaH no BepxHeKaMCKOMY MECTOPOXKOEHHUIO, 37 CTPOK OT IIOKPOBHBIX OTJIOXKEHUMN [0
HUXKHEN KaMeHHOW COnH. [[1s Opyroro MeCcTOPOXAEHUS OH CIIYKUT OCHOBOUM. COXpaHHUTE CIIOU B
daiin mratHeIMU cpeacTBaMu QGIS u mpaBbTe KOMOHI, IIOPSIIOK U IIBETa IIOA CBOIO CTPATUTrPadUIo.

Temo 3anojIHsAET reojior

I[ToBTOPHMM T7IaBHOE TPO COPaBOYHUK. Telno m3 Koma He BBIBOOUTCSA. IImact AB mo HamMcaHUIO
BRITJIAOUT KakK «A I10c B», HO 3TO esIbHBIN IIJIaCT, BHYTPU KOTOPOTo jiexkart A, b, kopx A-A’ u A’.
Mexnynnactee B-B 13 Koga He BEIBOOUTCS BOBCE, IIOTOMY 4YTO IijiacTa b B cucke HeT, ecTh Ab.
WHCTpYMEHT 3HaUEHHUS Tejla He IePECUYUTHIBAET U B 3TOM CMBICIIE HE YMHEE 4YeJIoOBeKa, KOTOPBIN UX
IIPOCTaBUII.

CocTraBHBIE TeJia cepblie

B o6pasiie ects KpIlla+6 - cocTaBHOe Teno, cymma Kpllla, mexpgynmacTtess Kpllla-6 u Kplll6. Takue
KOHTJIOMepaThEl B CIIPaBOYHUKE KpPacsATCS CEPHIM, TeM K€ OTTEHKOM, KaKUM IIJIaTMH IIoMedaeT
Heollo3HaHHOe. [IpyYnHa B TOM, UTO I[BET COCTABHOTO Tejla M3 LIBETOB €ro YacTell He BEIBOOUTCH.
YacTtu MOryT OBITH pa3HBIX LIBETOB, U J1I000M BHIOOP OB OBl mMpou3BoJsioM. Cephlli YUTAETCS Kak
«IBET He 3aflaH», U er0 CTaBUT YEI0BEK.

CocencTBO 1I€JIOT0 C YaCTSAMHU B OOHOM CHUCKe MMeeT IieHy. [IopsAmoK cBepXy BHU3 eUH, I03TOMY
mexny KpllIo u KpIIlB Temeps y1exkaTt [Ba Teja, a He ogHo. [lapa Takux rpaHull Ha pa3pese JacT
Cepylo I0JIOCy C IIepedYHeM BMeCTO MMEHU MeXAyIlacThd. Ha KpymHOU TpaHyJISAPHOCTH, MEXOy
KplIIla+6 u KpIIIB, BCE cxoOuTCs OOBIYHBIM 006pPa30M.

Tot ke daia sue QGIS

O6pagzerlr 1exkuT B nanke templates BHyTpu KaTajora IjaruHa B IBYX BUaX, plast reference vkmks.xlsx
U plast_reference vkmks.csv. B kHure Excel ecTh BTOPOM HHUCT C IMpaBUIaMU 3alojIHeHUs. [IpaBbTe
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MI0OBIM YIOOHBIM CITOCOO0M, HHCTPYMEHTHI pa3pe3a NPUHUMAIOT U Tabnmuiy mpoekrta, u GeoPackage,
u CSV.

4.12 JneMeHTHI 3a/IeraHus 110 CjIeay BbIX0Oa

Cuuraet Yol 1 a3UMYT IIad€HUsd I10 TpéXMepHOMy Ciiely BeEIXOO4d I'PAHHUIIBI HA IIOBEPXHOCTS.

[TapameTp Yrto 3amaér ITo ymomyauuto / COBET
Cnepnrnl BEIXOIA JIuuuu c ormMmeTKaMu (Z B -
BEpIIMHAaX).
OKHO, BepIINH 0 - ogHO 3aneraHue Ha BeChb 0
Clel, “Ha4de CKOJIb3sllee OKHO.
HaumMeHbIlasg n30THYTOCTh [Topor 00GyCIOBIIEHHOCTH, 0.15
(mom.) HHKe KOTOPOTO CJielyeT OTKa3.

OTKkyma Oepércsi 3ajieranue. Eciu rpaHulla TjacTa WM pal3jioMa ouudpoBaHa C OTMETKaMH,
IIJIOCKOCTh II0 Hell BOCCTAHABIIMBAETCS OOHO3HAYHO, a M3 IIJIOCKOCTH BHIMAOAlOT oOa 3jIeMeHTa
3aneranusi. [IpaBUIO TPEX TOYEK - MUHUMAILHBIN CHy4al, 3MeCh CUUTAETCS II0 BCEM BepIIMHAM
cpasy.

Meton B3AT 1m0 AnbMeHOuUHTepy. HopMmasnb K IIJIOCKOCTH 3TO COOCTBEHHBIM BEKTOP MAaTPUIILI
OpHEeHTAlluK IPU HauMeHbIlIeM COOCTBEeHHOM 3HadeHuH. [IoATOHKA BHUMOA z = a-X + b:y + c IIPOIIIE,
HO pPa3Ba/JMBaEeTCs Ha KPYTHIX 3alieTaHUSX, rae Kod(pPHUINMEeHTH YXOOsaT B 6eCKOHeYHOCTh. Yepes
CcoOCTBEHHBIE BEKTOPHI KPYTHU3HA ITePeCcTaéT OBITh 0COOBIM CITydaeM.

I[IpsiMmoii B mjIaHe Cjie[ 3a/IeraHHsi He ompeaesasier. Yepe3 OOHy MPSIMYI0 B IIPOCTPAHCTBE
TPOXoOUT GECKOHEYHO MHOTO IIJIOCKOCTEM, OHM BpPAIaioTCsI BOKPYT HE€ KaK CTPAHUIILI BOKPYT
KOpelllka. MHCTPYMEHT BUAWUT 3TO IO OTHOLIEHWIO COOCTBEHHBIX 3HAYEHWH ¥ OTKA3bIBAET C
MIPUYMHON BMECTO YBEPEHHOTrO YHC/a M3 IIyMa OKpYyTrieHus. Mepa muineTrcs B mojie planar, raoe
HOJIb 3TO TOYKHU Ha IPSIMOH, a eUHUIIA pa3Max B IBYX HallPaBIEHUSX.

CkIaKa JIOBHTCsSI HEBSA3KOM. MeTo[ Ipe[rosiaraeT, 4To CJie[ JIeKUT Ha OOHOW IIJIOCKOCTH, a
OIMHHAS TPaHUIla PEOKO JIeXKUT, el MellaloT QIeKcypa, CMelleHnue pa3jioMoM, neperud. CpenHsas
HeBSI3Ka TOYEK OT IUIOCKOCTHU IUINETCS B II0JIe rms, U OOJbllIoe 3HaYeHMe O3HaydaeT, YTO OJHOTO
3ajieTaHsi Ha BeCh CJIel He cymlecTByeT. Torma BKIIIOYaliTe OKHO, 3ajieraHue CYUTAeTCs IIO0
CKOJB3SIIEMY Y49aCTKy, U Ha BHIXofe OymeT ero m3MeHeHHe BOOJIb I'PaHMIIE, a He OOHO CpemHee
3HaAUYEHHUeE.

Mecto B nmemnouke. Brixon nogaércsa npsimo B 4.05, roe mons dip u dip az u oxupatrcs. Eciou
penbed 3amaH TOPU3OHTAISAMM, a Clef IIJIOCKWM, IPOBEOUTe ero clepBa udepe3 2.22 - OTMETKH
CHUMYTCS C IIPUMBIKAIOIIUX TOPU3OHTAJIEN.

4.13 CopepzKaHUs IO IUIACTY B YCThSIX

CBopmuT TIpoOBl OMTPOOOBAHUS K OMHOMY YKCJTY Ha CKBAXKWHY U KJTAQOET €T0 B TOYKY YCThsI. ITO BXO[
OJIs1 KpUTHHTA, JaJbllle KapTa comepxkauuii ctpoutcs 1.02, kak mobas gpyrasi KapTa, CBOUX CPEICTB
VHTEPIOSINY 30eCh HET.

NHCTPYMEHT 3aMBIKAET METIOYKY OT 6a3bl M0 KapThl. | €OKOHCTPYKTOP BHIIPYyZKaeT IIPOoOH TabmuIei
chem, pa3pe3 KpacuTcs 1o HuM B 4.02, a 30ech Te XKe MpPoOkl IpeBpalialoTcsa B TOUYKHU, TI0 KOTOPHIM
CUHTaeTCs IJIOIagHOE paclpenesieHue.

IToueMy CTHIKOBKA HAET IO IIyOHHaAM

Hapeska onpo6oBaHUsS ¥ Hape3Ka JIUTOJIOTMU COBIAHAIOT penko. [Ipob6a MOXKET jexkaThb BHYTPHU
mJacTa, IepecekaTh PAHUIy ABYX HJIM IOKPHIBATH HECKOJIBKO, BeOb MpoOy GepyT Mo KepHy, a
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TPAHUILI TPOBOMASAT IO OMMCAHUIO. II09TOMY CTHIKOBATh II0 HOMEPY 3allMCHU HEJIb3s5I, CTHIKYIOT II0
rnyOuHAaM OT YCThS.

Bec mpoG6hI 9TO ArHa €€ TTePeKPHITUS C IIacToM. [1poba, momnagiias B IIIacT HAIlOJIOBUHY, ¥ BECUT
IIOJIOBHHY CBOEM ONIMHEI. ECNIM II/TacT BCKPBIT CTBOJIOM OBaX[bkl, 00a MHTEepBajia CBOOATCS B OOHO
YHCII0, ¥ BEC KaXKOOr0 9TO AJinHa, o0ecrieyeHHAss JAaHHBIMU.

OTCYTCTBYIOIJ.Iee cogep2KaHHue He HOJIb

3To mpaBuIO, Pagu KOTOPOTO MHCTPYMEHT YCTPOEH UMEHHO TaK. Y Pa3HBIX MPEANPUSITUH Pa3HBIN
Habop KOMIIOHEHTOB, I'Ie-TO €CTh OPOM M MOIIHOCTH, rae-To HeT. IlycTtas sigelika o3HA4YaeT, 4To
KOMIIOHEHT He OIIPeleJisay, a He YTO ero HeT B II0OPOJe.

IMosToMy mpoba Ge3 3HAYEHUs MO KOMIIOHEHTY BHIIaflaeT U3 CPEIHEero BMECTEe CO CBOMM BECOM.
IMopcTaHOBKa HYs fgaia Obl 3aBeOMO 3aHUKEHHOE CpeiHee, U TEM CUTbHEE, YEM PeXKe KOMIIOHEHT
BcTpedaeTcsi. CYUTATh TaK JUCKPUMUHAHTHYIO QYHKINWIO 3HAYUT ITOIYYUTh YBEPEHHBIN U HEBEPHBIHN
OTBET.

BMecTe co cpeqHUM B CJIOH KITamETCsI OXBAT 10 KaXXA0My KOMIIOHEHTY OTHOEIbHO, TO eCTh KaKast OIS
MOIIIHOCTH IIJIaCTa obecIrieyeHa OAaHHBIMU UMEHHO I10 HEMY. y XJIOPHUCTOTI'O KaJInd OXBaT MOXKET OBITH
MOJIHBIM, ¥ 6poMa ITOJIOBUHHEIM, ¥ OOHO 00lllee YHCJIO 3TO CKPHIJIO OFI.

ITapamMmeTpsbI

[TapameTp Yrto 3amaér ITo ymomyauuro / coBeT

YcThs ckBaxkuH (collar, Touku) TodedHBIN CIIOM YCTHEB. -

HWHTepBasksl 10 CTBOLY JIutosnorus ¢ KogaMu IJIaCTOB. -

(interval, Tabmuia)

[Tpo6rr ontpoboBanus (chem, [Tpo6rl ¢ TIyOMHAMU U -

Tabnuia) comepXKaHUSIMH.

[Tons cogepkaHuM Kakue KOMIIOHEHTHI CUUTATh. BRIOMpAETCS U3 MOJIeH

TaOIHUIIEI TTPOO

Kop nimacta OnuH Kof U3 OIS KoJa "HanpuMep Kpll
UHTEPBAJIOB.

HamMeHbIINM O0XBaT IJjacTa IMTopor gns moMeTKHu 0.5

npobamu (o) HeHaOEXHBIX.

CopepzkaHUSA B YCThIX BrIXOOHOM TOYEYHEBIN CIIOH. -

IMTonsa I/II[eHTI/I(bI/IKaTopa n FJ'IyﬁI/IH HUIOYTCA IIO0O O2KHUOA€MBIM HMMEHAM CaMH, 3adaBaTb UX BPYYHYIO
HY2KHO TOJIBKO Ha HECTAaHOAPTHEIX NaHHBIX.

Y10 B BBIXOAHOM CJIO€

B crioe nmexat ToYKa yCThsI, KO IJIaCTa, MOIITHOCTD IIJIaCTa 10 CTBOJY, OXBAT IIPo6aMHu U KOIHUYECTBO
3a[eBINUX IIPoo.

Hanpiie UOYyT II0 OBa II0JId Ha KOMIIOHEHT - CaMO COOep2KaHue U OXBAT II0 HEMY C HpPICTElBKOI:I cov_.

3HaYeHHUsT C HU3KUM OXBAaTOM U3 CJIOSI He BEIOPACHIBAIOTCS, PeIlaTh 3a II0JIb30BaTeIsT, KaKOW OXBaT
OOCTaTO4YeH, HenpaBuabHO. OTOMpalTe 10 MO0 COVer mepej Nogavel B KPUTHUHT, a UHCTPYMEHT
ITUIIIEeT B XKypPHAaJl, CKOJIbKO TaKUX CKBAXKWH.

IMepekpriTus IPo6 MexkAy co00M CUUTAIOTCSA U IONafaloT B CBOAKY. [IBe mpoObl Ha OfOHY IJIyOUHY
3TO CIIOP B JaHHKIX, U MOJIYaTh O HEM HeJIb34.
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I'eonnornuyeckasi MmogeJjib

I'pymnna cobupaeT MHCTPYMEHTEI, paboTawIlie He C OOQHOM MOBEePXHOCTHIO, a C MavyKou. KpoBnu u
MMOMOIIBEI COCEIHUX TeJI CBSI3aHBI MeXKay co00ii, U CBsI3b 3Ta Tub0 cobmogaeTcs, Mub0 HapylleHa.
IIpoBepuTh €€ M €CTh IlepBasi 3agada. Bropas - UMeTh B PACIOPSKEHUM 3aBeOOMO H3BECTHBIN
MaTepuas, Ha KOTOPOM BHOHO, T'Ie T'PHUI0BOE IpeacTaBIeHue padoTaeT, a I'fe IepecTaér.

5. 'eos1toruuyeckasi moaesin (0era)

5.01 Corj1acoBaHHOCTS IIAQYKH II)TACTOB

KpOBJ’II/I U IIOOOIIIBEI OOBIYHO CTPOATCHA IIOPO3HB, KaXKas IIOBEPXHOCTbL UHTEPIIOJIMPYETCA II0 CBOUM
3aMeépPaM M HU4Yero He 3HaeT O CyIlIeCTBOBAHUU COCEOHUX. IToka nnmacTel BEIOEPZXKAHEI, 3TO oCTaértcs
He3aMeTHBEIM. B 30He BBIKJIMHUBAHUS MOIIHOCTH I/IJ:[éT K HYJIIO, U IB€ HE3aBUCHMO IIOCTPOEHHEIE
IIOBEPXHOCTH IIOYTHU Hen30exXKHO IIepeceKarnTCsd.

Manvine apudMeTHKa IO TAaKOM Mayke HAéT OTpHUIlaTEILHEIE MOIIHOCTH M OOBLEMEI, a Ha pa3pes3e
9TO BUOHO BBEIBEPHYTBIMHU ITOJIOCAMHU. I/IHCTpYMeHT OTBe4YaeT Ha BOIIPOC, €CTh JIM TaKHWe MeCTa U rge
UMEHHO.

Y9TO0 cUHTaeTcsa

BBIK/IMHHBaHHE - MOIITHOCTh B IIpefesiax OOomycKa OT HY/Is. DTO Teojorusi, a He medeKT, I03TOMy
CUNTAETCSI OTHOEILHON 30HOM.

OTpPI].IaTeJIbHaH MOIITHOCTDB - KPOBJIA IIJIaCTa HUZXKe €ro IIOOOIIIBEI.

HepexnéCT COCEJIGI:'I - IIOAOOLIBA BHIIIEJIEXKAIIero OIIYCTHUJIaCh HHNXKe KPOBJIM HHUZXKEeJIeXKallero.
HpOBepKa OTOeJIbHasd M Heé CBOOUTCA K Hpenbmymeﬁ, BeOb KaxKObIM IIJIACT II0 OOWHOYKE MOIKET
OBITh oeJjl, a BMeCTe OHHU IIePEeKPBIBAIOTCA.

HauMeHbIITHH 3a30p MeXOy COCeOsMH BBITAaETCsS KAapTOi, a He TOIBKO YUCIoM. YHCII0 TOBOPHT,
CKOJIBKO, KapTa - TOe, ¥ TaM IIePeXJIECT BO3HUKHET IIPHU CIeAYIOIIeM IIepecdeTe IOBEPXHOCTEM.

IIpu3HaK NepeBEéPHYTOr 0 MOPSAAKaA cpabaThIBAET, ECITU MEePEXIIECT 3aHA TOYTH BCIO TIOIIAAb, a
BHYTPH TJIACTOB YHUCTO. ['€07IOTHS TaK HE BHITJISIAUT, HACTOSIINUIM ITePEXJIECT MECTHBIM U COCEICTBYET
C BBIKJIMHUBaHUEM. [10YTH HaBepHSKA IJIACTHI ITOAAHbI CHU3Y BBEDX.

HOHYCK BHIKJIMHUBAHUS 3adaéTCs ImapaMeTpoM MW II0 CMBICIIy PaB€H TOYHOCTHU IIOCTPOEHUA
HOBerHOCTefI. HpI/I HYJIEBOM HOOIIyCKe YUCJIeHHBIN IITyM B 30HE CXOXKOEHN IMOCHIIIJIIETCA B OILITHNOKH.

OTKyaa 0epeéTcsi MOPsIIoK IJIaCTOB

ITopsimok 3ajleraHus CBepPXy BHU3 MHCTPYMEHT OepEeT U3 [epeBa CJIOEB IIPOEKTa, a ecliM IIoJaH
CIIPaBOYHMUK IIJIACTOB - U3 Hero. [Topsanok Beibopa ¢aiiyioB B Auajore He 3HauuT HU4Yero, QGIS ero
He COXpaHdeT, U IIoJjlaraThCs Ha Hero Hesb3d. OTKyna B34T NOPANOK, ITedaTaeTcs B XypHaJl.

CIpaBOYHUK NPUMEHSIETCS, TOJIBKO €CJIM OMMCHBAET IMOJAHHEIE IJIACTHL. YyXKOW CIPaBOYHUK, HE
COBIIQAAIONINYM HU OOHUM KOJIOM, HTHOPUPYETCS C COOOIIIEHNEM, a He 3aJaéT CIIydalHbIN TOPSAO0K.

YTo0 Ha BBIXOJE

Ha BrIXOme pacTp 30H C KOOaMH - COTJIaCOBaHO, BBEIKJIMHMBAHWE, OTPHUIATEIbHAsA MOIITHOCTS,
MMepPexJIECT - ¥ KapTa HauMEHBIIIero 3a30pa 10 COCEOHEro IjlacTa. B XKypHal Mo KaxXaoMy IIJIacTy
UOET OMamna30H MOIIHOCTH M IIJIOIIAAM 30H, MO KaXOOoW mape coceded - HaMMEHBIIUN 3a30p
IIOIIadb IIepexiécra.

[Tnomany medaTaioTcs B reKrapax, a He B sideliKaX, BeOb THICA4a g9eeK Ha MeTPOBOM CETKe U Ha
TPUOIATUMETPOBOM Pa3TUYal0TCA B IEBITHCOT Pas3.
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Yero HHCTPYMEHT He pellaeT

OTpuIlaTelbHass MOIIHOCTL OLIBAET [BYX ITPOHUCXOXKOEHWIH, U apu(pMETUKON UX He Pa3IUUYUTh, 3TO
6o orubKa UHTEPIIONAINUY, TH00 OMPOKUILRIBAHUE IJacTa Ha CKiIagke. MHCTPYMEHT oTMedaeT
MecCTa U TedaTaeT YKCcia, HO IIPUTOBOpa He BHIHOCUT. Pa3mnyaioT ux JaHHBIe OypeHus. Eciu KOsl
IO CTBONY UOYT HEe B CTpaTUTpaduueCcKOM MOPSIIKe, 9TO MPU3HAK ONMPOKUILIBAHUS, U CYUTAETCSA OH
IIPSIMO I10 MOomenu OypeHus.

OTnUYUTE Cpe3 OT BHIKIIMHUBaHUSA 0e3 ITOBEPXHOCTH PACTBOPEHHUS Ha BXOMe TOXKe Helb3sd. Y cpesa
MOIITHOCTDL OOPBLIBAETCS HAa 3epKaie, V BRHIKIIMHUBAHUS KPOBJIS C ITOOOIIBOM CXOOSTCS MEXKOy Co0O0MH,
a Ha KapTe 30H 00a ciry4dast BRITJISOSAT OOUHAKOBO.

5.02 IIpumep pa3pe3a (HemMo)

I/IHCTPYMGHT CTpoOHuT y‘-Ie6H]:Iﬁ pPa3pe3 BEPXHEKaAaMCKOI'O THUIIa CO BCEMHU CIIy4dasiMH, Padld KOTOPLBIX
CyaieCTByeT OCTaJlbHad TIPYIIIa. [Tome3eHn OH TeM, 4YTO OTBET H3BECTEH 3apaHee, Hu noboe
PacxoxageHne C HUM e€CThb omrbKa WHCTPYMEHTAQ, a HE JaHHBbIX.

YTo B npuMepe

KosoHKa B3siTa U3 CIIPAaBOYHMKA IIJIACTOB LIETMKOM, TPUALATH IIIECTh TeJl CBepxy BHH3. CHavasa
IIOKPOBHEIE OTJIOZKEHU A, MIECTPOLBETHAA U TeppI/IFeHHO-Kap6OHaTHaH TOJIIIY, COJITHO-MeEeprejibHasda
ToJa. [lasnbie cojib C IEePEXOHOM ITaYK0oM, MOKPOBHOM KaMEHHOM COJIbI0, KapHaJlJINTOBOM 30HOU
C MeXOYyIIacTbsIMHU. 3aTEM CHUILBUHUTOBEIE IIJIACTHI, ITIOACTUIAIONIAS COIb, MAaPKUPYIOIIas TTHHA U
HUXKHSS COJIb. MeXOyIIacThbs 30eCh TaKue e Tejla, KaK MJIaCTH.

Jlexxadyasi CKjaakKa B cepeguHe IIJIoIIanau. Y eé 3amka BEpPTUKaAJIbHasA CKBaXWHa IIepeCeKaeT
OOHO M TO 2K€ TeJIO TPUZXKObI, B TOPU30HTAJILHOM KDPEIJIE, B BerHefI aoyre mu B HUXXHEM, a cocemHee
BCKPHEIBAETCsA OBAXKIHI. Hapg TouKko1Ii B IIJTaHe OKa3bIBAaeTCSI HECKOJIBKO KPOBEJIb, U OTMETKA HepeCTaéT
OBITH (I)YHKL[I/IGI;I OBYX KOOPOHWHAT. Hukakas mIIOTHOCTbL CETH 3TOTO HEe HUCIIPABHUT.

BBIKIMHHBaHHE CBOOUT MOIIHOCTE OOQHOTO IIJTacTa K HYIIIO CriaXkeHHOMU CTYII€EHBIO MEeXYy OByM:
I'PDaHUIIaMU. FpaHI/I]_[BI BBHIOAIOTCA JIMHUAMU - TEM CaMbIM BXOOO0M, KOTOprﬁ HY2KEH [OJId IIOCTPOEeHUudA
TPpeHOga MOITHOCTH.

CoJISTHOM KYyHOJI CO CPe3aHHOH BEPXYIIKOM CTOHUT B CTOPOHE OT CKJIagKu. Kymoyi mogHuMaeT
COJIb LIEJINKOM, @ II0BEPXHOCTh PACTBOPEHUS CPe3aeT MOOHSATOE CBEPXY, M CPe3aeTCs He OTHO TEJIO,
a BCSI KOJIOHKA BHHU3 10 YPOBHSI PACTBOPEHUS. 3€PKasio 3TO KPOBJISI HE HA3HAUYEHHOTO TeJla, a TOro,
KOTOPOE YyIIesIesio, - B CTOPOHE OT KYIIOJia IIepexogHasi avyka, Hafl CBOLOM IIOKPOBHAS COJIb.

COHHHO-MepFeHBHaH TOJIIlIa JIeTJIa Ha CPE3aHHYIO COJIb ¥ 3aIlOJIHAET BCE IO ITOOOIIBEI TEPPUTEeHHO-
Kap6OHaTHOfI, IIO3TOMY HA KYIIOJIOM OHA TOHKAf, a B CTOPOHE IIOJIHAA.

I'puasbl B 30HE CKJIAJKH HeBePHbI HAPOIHO

I[ToBEPXHOCTH CTPOSITCSA MO MEePBOMY CBEPXYy BCKPBITHIO, TO €CTh POBHO TakK, KaK HMX coOpas O
YeJIoBeK, Pa300paBIInil 3aMepPhl U3 CKBAaKWH M He 3aMETHBIINH OIMPOKUOLIBAHUS. B 30He CKIagKu
OHU HEeMEeHCTBUTEIbHBI II0 IIOCTPOEHHUIO, W 3TO COEeIaHO HaMepeHHOo, Bemb 5.01 Ha Takux rpumax
00s13aHa ITOKa3aTh IMEPEXIECT U OTPHUIIATETbHbBIE MOITHOCTU. KOHTYpP 30HBI BBEIIAETCS OTHETLHLIM
croeM, 4TOOBI He IPUHUMATD €€ 3a OIINOKY MHCTPYMEHTa.

Y9TO0 Ha BBIXOJE

HOBerHOCTH MMAIMIYTCA B IIAIIKy IIO q)afmy Ha KOHTAKT U I'PDY34TCsA B I'DYIIITY B IIOPAOKE KOJIOHKH.
TpI/II[HaT]) CeéMb OTHOEJIBHBEIX CTPOK B OHAJIOT€ OTKPBIBATH OBITIO GBI He4YeM, IIO3TOMY B IIapaMeTpax
CTOHUT OOHa IIaIlKa.

KpomMe nmoBepxHOCTEHN BEIIAETCS BCE, YTO HYXKHO /I PabOTH C maYyKoH. DTO 3ePKaJjio PaCTBOPEHUS
¥ KapTa BHIXOfa IO 3epKasio, MOIIHOCTh BOJO3AaIlUTHOM TOJIIIM OT KPOBJIHU IIjlacTa B go 3epkaina,
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YCThA XU MHTEPBAJIBI MOIOEJIN 6ypeHI/IH C HOMEePOM BCKPEITHA B IIOJIE entry. Hamnbiie UOYT I'PAaHULIBI
BBIKJIMHUBAHUSA JIMHUSAMH, KOHTYP 30HBI CKJIQOKKW KW CIIPABOYHHUK IIJIaCTOB C KOOaMH, IMOPAIOKOM,
BHUOOM TeJla U IIBETOM.

Bcé meTepMHUHHUPOBAHO, ONHU U TE XKe IIapaMeTpHl JaloT OOUH ¥ TOT XKe pa3pes.

Kak 3TuM 0/JI530BaThCs

IMocTpoiiTe mpuMep, IMogarTe ero moBepxHoctu B 5.01 u y6emuTech, UYTO IEPEXIECT HAXOOUTCS B
30He CKJIaJKH, a BRIKJIIMHUBaHKWE TaM, TOe 3aJaHbl TPaHHUIlbl. 3aTeM IPOBEIUTe IUMHUIO pa3pesa uyepes
CBOJ KyIiona nHCcTpyMeHTOM 4.01, momaB CIpaBOYHUK m1acToB. [10moCk 0OpHEIBAlOTCS Ha 3€pKaile,
HaJl CBOOOM BEPXHET0 Tejla HET BOBCE, a CJIefyolilee 000pBaHO. DTO U €CTh KapTUHA, KOTOPYIO HaéT
9PO3UOHHEINM KOHTAKT, U IT0 Hel yooOHO IPoBepPsITh, KaK BedyT ce0s1 pa3pe3hl Ha HaCTOSIIIUX JaHHBIX.

5.03 Coopka madyku oT penabeda

KomoHKa CTPOHUTCS CBepXy BHU3, TEJIO0 3a TEJIOM II0 CIPAaBOYHUKY. [IJI KaXKI0T0 Tejla UHTEPIIOIUPYETCS
MOIITHOCTh TI0 CKBaXXMHAaM, IIOIOINBA MOJy4YaeTCs BHEYMTAHHEM MOIIHOCTH U3 BHIIIEIeXalleh
TTOBEPXHOCTH, ¥ OHA XK€ CIyKUT BEPXOM [IJIST CJIEQYIOIETO.

IMouemy 3TO HagEKHO

Ecnu MoOUIHOCTU HeOTPHUILlaTEeJIbHBI, ITOBEPXHOCTH HE€ MOI'yT IIepeCeé4dYbCd, OHH IIOJIy4YalTCHAa
BEIYHMTaHHUEM OOHaA U3 JIpyTOIZ. HeHPOTI/IBope‘-II/IBOCTB BEIXOOUT IIO IIOCTPOEHHIO, a He HpOBepKOI;I
II0CJIe.

YeM 3a 3TO IJIATAT

Ommbka KaXOOM MOIIHOCTU CKJIagbIBA€TCS C IpegelgymmMuy, 1 K HU2KHHM TeJlaM HAKOIIJIEHHOe
OTKJIOHEHHE CIIOCOOHO IIPEBBICUTE CaMy MOIIHOCTE. CxemMa romurcs Onsa Hel"J'Iy'6OKI/IX I1a4exK u
WH2XKEHEPHEBIX 3aaa4, roe BerHI/Iﬁ KOHTAKT U €CThb JHEeBHad ITIOBEPXHOCTE.

[ Tmy0OKUX TIaveK IofaliTe OMOPHOM IPOCJIEKEHHBIM KOHTAKT M yKaXKUTe, Ybel KpPOBJIEW OH
cnyxut. Torma c6opka MOET OT HETO B 00e CTOPOHEI, BHU3 BEHIUUTAHUEM U BBepX IpubOaBJIeHUEM,
¥ ommOKa OEeIUTCS TI0I0JIaM.

YT10 cuMTaAeTCsI MOIIHOCTHIO

MormtHoCcTh GEPETCSA MO CTBOJY W NIPUBOOUTCS K BEPTHKAIM IO YTy IageHuWs. Y HaKJIOHHOMU
CKBa’KWHBI BCKPHITasi MOITHOCTE OOJIbIle NCTUHHOM, U 6e3 IIOIpaBKy CyMMapHas MOITHOCTD IIaYKHu
3aBHINIAETCS. YTOJI YUTAETCS U3 I0JIST ¥ YCThs, 663 Hero CTBOJI CUMTAETCS BEPTUKAILHEBIM.

OTCYTCTBI/IG TeJla B CKBaXWHE€ 3TO HOJIb, a HE IIPOIIyCK. Me}Kny TAaKOM CKBAaXXWHOM U COcemHel
MOITHOCTE YXOOUT B HOJIb, X1 T€JIO BEIKJIMHUBAETCSA CaMoO, 0e3 OTHOEJIBHOI'O MEe€XaHHu3Ma.

JIMHMH KOHTaKTa

TaM, roe Teno BHIXOOUT Ha MOBEPXHOCTh, MOIIHOCTH BCErO BHIIIEJIeXKalllero paBHa HYIIO IO
oIpenesieHHI0 TPAHUIIL, ¥ 9TO 3HAaYEeHHE U3BECTHO, a HEe OI[eHEHO. Y3IIbl IMHUU ITPOPEKUBAIOTCS C
IIIaTOM HOPsiAKa STYeHKH, ITIOTOMY YTO I'yCTOTa OIM(POBKY HE MOJIKHA IIpeBpallaThCs B BEC.

5.04 KoppeKuusi Ma4KH [0 CTAaTHCTHKE MOIIHOCTEH

[IpaBUT yHaACJIeOBaHHYIO MAaYKy, KOTOPYI0 HUKTO He CTaHeT IepecobupaTh 3aHOBO. ITo 3aMepam
CUYUTAETCS CTAaTUCTHUKA MOIITHOCTH KaXK/0T0 TeJjia U 0epETCST MOBEPUTEIbHBIN HHTEPBal. MOIITHOCTH
Ha I'pUae Cpe3aloTcs 10 ero rpaHuilaM, BCE BHIIIeOINee 3a HUX 3aMeHSEeTCsS CaMOU I'paHUIlel, U U3
HUCITPABJIEHHBIX MOIITHOCTEH Mayka cobupaeTcss 3aHOBO.
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KonuuecTBO sueek IIPK 3TOM H€ MEHSAETCdA, B OTINnYHe OT Bb16paCI>IBaHI/I$I, - MeCTO OCTaéTcH,
U3MeHeHa TOJIbKO BeJInYrHa. B cTaTuctuke aneM Ha3bIBAE€TCSA BUH30PHUPOBaHHUEM.

Cpezanue otgenseT apredakT HHTEPIIONSIMH OT Teojioruu. MOIIHOCTL BHE HHTEepBaja Ha
BBIIEP2KAaHHOM TeJjle IIOYTH HaBepPHsKa eCTh Pa3TOH MeTolda MeXOy CKBaKHHaMH, a He HacTosIee
yTomiieHue. TaM, rae Telo 3aKOHOMEpHO MeHseT MOIIHOCTb, MHTEepBall IMWPOK, W IIpaBKa He
cpabaThIBaerT.

Cratuctuka Oep€Tcs M3 3aMepPOB, €CJIM OHU HOomaHbl. be3 HUX MHTEpPBAJl CUMTAETCS 10 CAaMOMY
rpuny, u 310 cjabee, Bemb TPUM yKEe COOEPKUT apTedakT, KOTOPHIM MBI uilleM. UHCTpyMeHT 00
3TOM IIpenyIpexkaaeT.

5.05 Mauaudect mogenu

3amuchBaeT, KaKyl POJIb UTPAeT KaXKOBlM CIIOM MTPOEKTa, - OMOPHAs MOBEPXHOCTh, KOHTAKT TeJa,
3epKaJio, YCThs, MHTEPBAIbl, 3aMEePHI OCH, CITPAaBOYHUK, Ha3eMHbIe HaOII0ge s, CTBOP, pPa3pes.

ITocnme cOopKM MPOEKT IIpeBpaliaeTcss B Habop pacTpoB u Tabnuil 6e3 sIBHOM CTPYKTyphl. UTO U3
9TOTO 4YTO, 3HAET I10JIb30BaTEJIb, HO 9TU CBEJeHUS He IIepefaloTcsi BMeCTe C ITPpoeKToM. MaHudecT
KUBET B II0JIh30BaTEIbCKUX CBOMCTBax mpoekra QGIS - mrraTHOe MecTo, KOTOPOE COXPaHsIeTCS B
¢aiine npoekTa U TEPEHOCUTCS BMECTE C HUM.

IMTpaBuno Takoe. MHCTPYMEHTH 4YWTAOT MaHUGeECT, HO He TpebyoT ero. EcTb pomu - BXOOHI
HaxoOsTcsa camu. HeT poseii, MOTOMY 4YTO IPOEKT Yy’KOM WM YHACJIEIOBAHHEIM, - BCE paboTaeT 1o
SIBHOMY BEIOODY. MaHudecT cokpalaeT IyTh, @ He CTAHOBUTCS YCIIOBHEM PabOTEHL.

Posu yraieiBatOTCsI 110 UMEHaM CJII0EB U BRITAIOTCS TAOIHIled Ha IPOBEPKY, IOTOMY UTO UMSI HUYETO
He rapaHTupyeT. YyXue poid, 3allMCaHHBIE APYTUMU MOOYJISMH, COXPAHSIOTCS, Bedb MaHU(ECT
ob6wmwui, ¥ ymameHre He3HAKOMOTO HapyUIuio Ok paboTy COCETHUX MOMYJIIeH.

IToBepxXHOCTH, coenaHHble cOOpKOi mauku (5.03), pacmo3HaioTcs 6e3 moramok. CO0pKa BEIK/IaOBIBAET
IMOBEPXHOCTH (alilaMyu U IIPU 3allMCH IToMevaeT KaxXXbik (aiin ero ponboo. MeTKa eJeT BMecCTe C
daiinom.

Croit MOXKHO IIeperuMeHOBaTh, IIEPEHEeCTH B OPYTO# IIPOEKT MUK OTHATh COCEeNy - POJIb OCTAaHeTCs
pu HEM. PaHbIlle TakKue TOBEPXHOCTH Ha3kBamuch «01 KOII» u HU MOM OOHY MTOACKA3Ky 10 UMEHU
He OOXOOWUIIN, TO €CTh COOCTBEHHEBIE BEIXOOLI MOIYJIIST OCTaBaIMCh HEPAa3MEeUeHHBIMH.

Hctouyruky ponu 6epyTCs IO CTapIIMHCTBY - CHadajla MaHu(ecT IpoeKTa, 3aTeEM MeTKa B ¢aiie,
3aTeM Jorajka 10 MMeHU. PellleHnre 4eloBeKa, 3allMCaHHOE B MaHUPECT, He OTMEHSEeTCSA HU panioMm,
HU OOTamKou.

5.06 Cxy1ag4aTOCTh MOBEPXHOCTHU

CuuTaeT, HaCKOJILKO IIOBEPXHOCTH CMSTA, 110 pa36pPOCy OTMETOK BOKPYTI MECTHOI'O HaKJIOHA.

CkIag4yaToCThb MEPUTCHA IIO ITOBEPXHOCTHU, a HE II0O MOIIHOCTH, BeOb TUJIMHIOPHWYECKasaA CKJIagKa C
IIOCTOSIHHOM MCTUHHON MOIITHOCTBIO CyLlIeCTBYET U I10 MOIIHOCTHU HEBUONMa BOBCE.

IMpsiMast guUCIiepcusi OTMETOK He romutTcsi. Ha ofiemM HaKJIOHE OHa BeJIMKa BCIOAY, W CIIOKOWHBIN
CKJIOH MOJIy4aeT Ty Ke OLIEHKY, 4TO CMsTasd 30Ha. [109TOMy B Ka’KOM OKHE IIOATOHSETCS MJIOCKOCTh
U CYMTaeTCs pa3bpoc 0OCTaTKOB BOKPYT HEE, TOTAA HAKJIOH YXOIUT, @ U3BUIIUCTOCTb OCTAETCs. TpeHn
MMEHHO JTUHEeNHBIN, KBapaTUYHbIM BoOpas Obl B ce6s 4acThb caMoOM CKJIam4aTOCTH.

OmHO OKHO HMYEro He pelltaeT. [Jucnepcus 3aBUCUT OT MaciTaba, ¥ IIpaBUIbHAasI Mepa 3TO CKOPOCTh
eé pocTa c pa3MepoM okKHa. HakioH B gBOMHOM jorapudmMe um ecTh 3Ta CKOpocTh. Ha criokoiiHoOM!
TTOBEPXHOCTH OH OKOJIO HYJIsI, Ha CMSATOM 3aMeTHO OOJbIIIe.

OcTaTok IIOBEPXHOCTH BBIJIaéTCH OTHOEJIbBHO U T'OOUTCs BXOOOM OJIA Q)paKTaHLHOﬁ Pa3MEpPHOCTH, BE€Ob
Ha JIeTpeHJIHpOBaHHOfI ITIOBEPXHOCTHU HAKJIOH BAPUOTPAMMEI OITMCBIBAET U3BUJIMCTOCTDL, a HE o61.uee
IIageHue CJiod.
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MoiHOoCTh U3 6a3bl 0CTAETCS BTOPBIM, HE3aBUCHUMBIM ITPU3HAKOM CKiaguyaTocTH. OHa BCKpBITAs, a
He UCTUHHAS, W Ha KPBIJIe PacTET TeM CHUJIbHEee, 4eM Kpyde 3ajieraHue. [[Ba pa3HBIX U3MEPEHHUs,
CXOMSIIUXCS B OMHOM MeCTe, HagéXXHee OQHOTO.

I'mapoiorusi pexk

I'pymma oTBe4YaeT Ha BOIIPOC, KOTOPLIM 0O0CHOBBIBAIOT 3aTOII/IeHHe. [10 KaKOM OTMETKH IIOTHUMETCS
BOfla IIPY 3aJaHHOM pacXofie M KaKOW pacxop IIPOXOOUT IIPHU 3aJaHHOM oTMeTKe. CBSI3b MEXKMY
pacxomoM ¥ OTMETKOM CTPOUTCS II0 CTBOPY M HA3bIBAETCSI KPUBOM PACXOIOB.

3ajaya mpuUIlia U3 NpakTUKU. [MOPOIOTHY CTPOAT TaKKWe KPUBBIE B IIporpaMMax C PYYHBIM BBOAOM,
TOe Tapel PAcCTOSHME-OTMETKa BBOOATCS Tabnuued mo KaXOOMY CTBOPY, a KO3(QQUUMEHTH u
VKJIOHBI 3a[lal0OTCS BPY4YHYIO0. MexXKay TeM BCE IlepedHCclieHHOe - maHHBle, KoTophle B I'MC yxke
ecThb. PaccTossHUS 3aj102K€HBI B reoMeTpumr CTBOPA, OTMETKHU B IIPOMEPAX, YKIIOH MeXIy CTBOpaMH
CUUTaeTCs U3 KUIoMeTpaxa.

BeTka caMOCTOSITEIbHA ¥ C TEOJIOTMUYECKON MOIEJbI0 He TepeceKaeTcs, O0Iero y HUX TOJIBKO
armapaT IpoguiIe.

6. I'mapojorus pexk

6.01 CTBOpPBI U KPUBHBIE PACX0I0B

I'maBHBIM MHCTPYMEHT rpynnbl. [Io CTBOPY ¥ OTMETKaM CTPOUT Tabnuiy u rpaduk 3aBUCUMOCTHU
pacxoma OT OTMETKH.

Kaxk cuuraercs

ITpoduns 6GepéTcs Mo BepIIuHAM CTBOPAa, OTMETKa M3 Z BepIIWHLEL. IIpoMepeHHas OTMETKa TOYHee
060 Mopenu pebeda, IO3TOMY UCTOYHUKOM CITY2KUT caMa I'eOMeTPHs CTBOPA, a He cpe3 LIMP.

ITpoduns menuTcs Ha JIEBHIHM Oeper, pyciio u npaBeiii 6eper. CuuTaTh pa3menbHo 0013aTeNbHO, BEOb
IIEPOXOBATOCTh MOMMBI M pPyCjla pa3uyvaeTcs B pas3bl, U €OUHBIM CUET 3aHUXKAET PYCIOBYIO
cocTtaBisamomylo. Ha KaXKaoM ydaCTKe CYUTAIOTCSA IUIOLIaAgb XKWBOTO CEeYeHHUs, IIMpHUHa II0
3epKany, CMOUYEHHEIN IepUMeTpP U TUApaBIndecKUl paguyc, 3aTeM pacxop o popmyne MaHHUHTA.
CyMMapHBII pacxof €CTh CyMMa y4aCTKOBBIX.

CMoOueHHBIN IepuMeTp OepéTcss MO0 TBEPOBIM T'pPaHHUIlAM, TO €CTh II0 OHY M OTKocaM, 0e3
BEPTUKAJILHBIX TPaAHUIl Y4acTKOB. MeTOOUKM 3IeChb PAacCXOHsTCS, M IIPUHSTO IIPOCTEeNINee U3
corJlallleHuH.

YuacTku

3agaéTcs OOHMM M3 OBYX CIIOCO00B. JIn6O CTBOP NPUXOOHUT OMHOM JIMHMEH, a TPAHHIBl CTOST
B IIOJIIX PACCTOSHUSAMHU MO mpodumoo. JIubo TpeMs TUHUSMH C IIOJIEM PO U OOIIMM HMEHEM,
¥ Torma pal3buBKa XWBET B IeOMETPUM, KaK THIOPOJIOTH M PUCYIOT mpodunu. Bropoit cmocod
IpeanoYTUTENbHEE, PACCTOSTHUS BPYYHYIO HE HYKHEI.

IMTepoxoBaTOCTH U YKJIOH

BepyTcst u3 moiei CTBOpa, a He U3 IIapaMeTPOB MHCTPyMeHTa. IIpuunHa He B ymo6cTBe. CTBOPOB
MHOTO, V KaXXIOTO CBOM 3HAYeHMS, W IapaMeTpaMH 3TO He BEIPA3UTh, a KaTUOPOBKA IIPHU IIOJISIX
CBOIOMTCS K IIpaBKe Tabmuilbl. [lapaMeTpHI CiIyKaT yMOTYaHUEM I CTBOPOB 0e3 Moel, IPUHSITHIE
3HAYEHUs MeYaTalTCsd B XKypHarl.

YKioH YMeeT CHUTATHCA IO IMeIMo4YKe CTBOPOB. Ecnu 3agasbl KHUJIOMETPAaXK 1M OTMETKHU OHA, YKIIOH
KazxKaooro 6epéTCH K coCegHeMYy I10 Pa3HOCTH OTMETOK 1 PACCTOAHHUIO BOOJIb PEKU. B CYH.IGCTBYIOU.IGI:I
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IIPAKTHUKE €TI0 IIPOIMUCBIBAIOT OTHOCHUTEJILHO IIPENBIAYIIEerO CTBOPA BPYYHYIO, 31€Ch Ta 2K€ BEeJINYHNHa
BEIXOOUT U3 anI/I6YTOB CcaMa.

IMTonss m eguauUnBI  CTBOPHL Ha BXOJE:

mojue 4TO eOUHUIIBI

sec UM CTBOPA, II0 HEMY TEKCT
TPYIIUPYIOTCS TUHUU

km KUJIOMETPax OT YCThs KM

role POJIb MTUHWY TIPU TOAAaYe TPEMSI TEKCT: JIEBHIN, PYCJIO, TPaBHIN
JIMHUSI MU

div 1, div_r I'PaHULEL YYAaCTKOB, M

pPacCTOSHUS 110 IPODPUITIO OT
Ha4valla JINHUU

n_left, n_channel, n_right 1I1epoOX0BaTOCTh MaHHUHTA 110 Oe3pa3mMepHast
y4acTKaM
slope YKJIOH BOOHOU IIOBEPXHOCTH M/M

TabGnuia mpomMepoB Ha Bxome 6.03 HecET mois sec, dist, elev u km. [Tojie dist 9TO pacCTOsIHUE IO
CTBOPY B MeTpax, elev abCOJIIOTHAsI OTMETKA B MeTpax. PacCuéTHHIE MOJISI IePEeHOCSTCS, eC/Th OHU
€CTb.

Tabmuita pacxomoB 00eCIIeYeHHOCTH HECET prob B MPOIIEHTaX U q B KyboMeTpax B ceKyHAy. Tabmuma
HabJII0JaeMbIX YPOBHEH HECET level B MeTpax U label TEKCTOM.

KpuBasi Ha BHIXO[ie HECET level M, area M2, width M, perim M, radius M, v M/C, q M3/C, n 6€3pa3MepHYI0 U
slope M/M.

YepTEXK CTBOPOB HECET TIOJIA sec, km, kind (4aCTh 4epTexKa), part, row, text ¥ value. JIUHUS y4acTKa B
HEM HECET ellé XxapaKTepPHUCTUKU Ha OTMEeTKe IIoABaja:

* level, width, area, perim, radius, v, q, n 1 slope B T€X Xe eIUHHUIIAX, YTO Yy KpI/IBOfI;
* depth avg - CpegHSsA rTyOMHA B MeTpax;

* g _pct - JOJIA OT CYMMapHOI'0O pacxofa B IIPOLIEHTaX;

® part_no - HOMED y4YacCTKa;

® soil ¥ cover - TPYHT U IIOKPHEITHE, IIPUXOIOAT IIYCTEIMU U 3allOJIHAIOTCS BPYYHYIO.

OTMEeTKY 3€eMJTU OTHAEJIBHBEIM CJIOEM He BHIXOAAT. OTMETKA JIEXKUT B Z BEPIIWH MPODUIIS, U TTOATTUCH
OepyTCcs CTUIIEM U3 TEOMETPUH.

YpoBHU 110 CTBOpaM Ha KapTe HeCyT sec, level M, q M3/C, prob IIPOIIEHTHI, label IOAIIMCEH U kind (BHT,
VPOBHS, prob PAaCYETHEHIM, obs HaOGITIOaeMbIi).

B kakux emuHHIAX YKJIOH 6e3pa3MepeH, 3TO OTHOILIEHUE MafeHus K OJIMHe, MeTp Ha MeTp. B
MOJISIX U ITapaMeTpax OH 3afa€Ttcs umeHHO Tak, 0.0004, a He B TpOMUIIIIE.

[ITepoxoBaTocTh 3ama€tcss Koapduimentom Maununra, 0.030 gns uyucroro pycna, 0.070 pns
3apocinei moiMel. CTporo roBopsi, Ko3hduiueHT He Oe3pasMepeH, Pa3sMepHOCTh IPSYETCT B
¢popmyne, nosToMy popMysia MeTpUdecKas.

Pacxop BEIXOOUT B KyOOMeTpax B CEKYH/Y IPH IIOIIagN B KBaIPAaTHLIX MEeTPax ¥ paguyce B MeTpax.
IOnsa ¢yTtoB popMmyna norpebdoBasnia OBl CBOET0 MHOKUTEIIS.

Ilonssi ¢ oxupmaeMbIMKH uMeHaMu - sec, km, div 1, div r, n left, n channel, n right, slope -
IIOOXBATHIBAOTCA oe3 y4acCTusda I10JIb30BaTeJisA, IMOOXBA4YE€HHBIE II€4YaTalOTCsA B 2KYypPHaJl. SIBHBIN
BHIOOP BCerfa crapllle HaWIeHHOTO.
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YpoBHH

Pacxonrr o6ecrieueHHOCTH - 1, 5, 10 IIpoIIeHTOB - TomaTCs Tabmuilel map o6ecrnevYeHHOCTh-Pacxo.
CunTaTh UX U3 PSAOOB HaOMIOOEHUN MHCTPYMEHT He GepEeTCsi, 3TO TUAPOJIOTHYEecKasi CTaTHUCTHUKA.
ITo xpuBOM KaxXAOMY pacxody HaXOOUTCSA OTMETKa, M YPOBHHU BBIXOOAT JIUHUSMHM B UEPTEKHBIX
KOOpOMHATax C TOTOBBRIMU IommucsMu Buma YBB1%, Kak MX ¥ HaHOCST Ha TUApocTBope. Pacxon
BBIIIIE KPUBOM MAET MpemyInpexkaeHue, a He 9KCTPAIIOISIIHIO.

Hab6miomaeMble YPOBHY IOOAIOTCS CBOEM Tabmuliel, OTMETKOM U MOONUCHI0. DTO 3aMep, a He PacUer,
Ha KpPUBYIO OH He OIMUpaeTCs U JIOKHUTCS PSAOAOM C pacueTHBIMHU, Buga ¥YB 472.90 X/2021. B cnoe
YPOBHEM Ha KapTe TaKue CTPOKHU IToMedeHHl kind=obs, pacuérurie kind=prob. B yepTexke cTBOpPOB
uM cooTBeTCTBYIOT kind=level obs u kind=level, u mo sTomy moIt0 UM 3aHa€TCS Pa3HBIN CTHUJIIE.

YepTEéK CTBOPOB OTHUM CJI0E€M

Bech 4epTEXK THUOPOCTBOPA BHIXOOUT OOHUM CJIOEM. OTO MPO(UIL IO y4acTKaM, JTUHUU YPOBHEMH
¥ BepTHKaJIbHas IIKajla OTMETOK, a IIOABal PUCYeT CTHIb II0 MOJISM JHUHUU ydacTKOB. HacTu
pasnuuatorcs nmonem kind, u odhopmMmieHne BelraeTcss CTUJIEM Ha HEro, IO3TOMY JIUCT COOMpaeTcs
OIIMH Pa3, a JaJjibllle MeHSIOTCS TOIbKO OJaHHBIE.

OTMeTKa 3eMJIM JIEKUT B Z BepUINH NPOopUIIs, IO3TOMY OTHEIbHBIN TOUEeYHBIN CII0U pafy MOAINCcen
He HYyXeH. BepTukanbHOe NpeyBenWdYeHUe 3afaeTcss mnapamMeTpoM OTHOIIIEHHE MacUITAadOB,
BEPTHKA/Ib K TOPU30HTAJIH, [10 YMOJTYAHUIO AECATh, KaK Ha T'UAPOCTBOPAX U UEPTAT. YepTexk
CTPOUTCS B COOCTBEHHOMN MHXKEHEPHOU CHUCTEMe KOOPOUHAT, K MECTHOCTU OH He IPUBA3aH.

ITogBan yeprexka

ITogBan He co6UpaeTCs U3 OTAENIBHLIX T4eeK. XapaKTePUCTHUKHU yYacTKa Ha OTMETKE MOJBajia BUCST
B aTpuOyTax caMoi TMHUU y4acTKa. JTO IIUPHUHA, CPeOHSIS TIyOHMHA, TIJIOMAAbh CeYeHUST, CMOYEeHHBIH
IIepUMeTD, TUAPABINYECKUH PAgUyC, YKIJIOH, KO3 UIMEHT 1IePOX0BATOCTH, CKOPOCTh, PACXOn U
OoJIst OT cyMMapHOTo. CTPOKH MOMiBajia PUCYIOTCS CTHUJIEM II0 3THUM MOJISIM, TI09TOMY IIpaBKa JaHHBIX
He TpebyeT nepecOOpPKYU IUCTa.

OTMmeTKa 3amaétcs mapamerpoM OTMeTKa IJIs mMoaBa/Ia YepTexka. be3 Heé 0epéTCcss HauBHICIIIUH
M3 PACUYETHHIX YPOBHEM, BeOb IIOOBaJl CYUTAIOT Ha BLICOKOU Bofde. [IpuHsATast OTMETKA IIeYaTaeTcs B
KypHal.

OTMEeTKM 3eMJIM TONMNUCHIBAIOTCSA CTUJIEM N0 Z BepiuH npodund. Jiuct cobupaeTcsd medaTHOHU
KOMITOHOBKOM, MHCTPYMEHT OTHAET AaHHEIe, a 0hopMIIeHNe KUBET B I1abI0He.

YTO0 BaxKHO 3HATh 0 MEeTOoIe

®opmysla MaHHHHTA OIMHCHIBAET YCTAHOBUBIIIEECS pPaBHOMEpPHOe OBHXKeHue. KpuBas 1o Heil 3TO
THApaBIMYecKas XapaKTepPHUCTHKA CTBOPA, a He PAacUYéT BOJIHHI IIOMYCKA, ¥ UHCTPYMEHT OOJILIIEero
He ofOeIlllaer.

VKJIOH BXOOMUT B PacXo[ ITof KOPHEM, ITI03TOMY OITMOKa B HEM CKa3bIBaeTCs MpsMo. Ha paBHUHHBIX
pekax OH MaJll, ¥ 3HaYeHue BCerga nmevyaTtaeTcs B )KypPHal, YTOObI MPUHSITOE OBIII0 BUTHO.

YTO0 Ha BBIXOJE

Tabnuila KpUBOM IO y4YaCTKaM M CyMMapHO C MJIOIIafbio, ITUPUHON, MEePUMETPOM, PaguycoM,
CKOPOCTBIO M PACXOIOM Ha KaxXOok OoTMeTKe. YepTEéK CTBOPOB OOHHM CJI0O€M B UEPTEKHEIX
KOOpOMHATaX ¥ YPOBHH IIO0 CTBOpaM Ha Kaprte (mast 6.02) B KoopouHaTax KapThl. I'padux
KPHBOM PacxoaoB (4epTéik) BKIII0YAETCS OTHENIbHO.

HTML-oTuéT penaeTcs IO KaXKAOMYy CTBOpPY. B HEM mnpodusiib ¢ HaHECEHHLIMU YPOBHSIMU U
TpaHUllaM¥ y4acTKOB, rpadmK 3aBHCHMOCTHM pacxofa OT OTMETKH C JIMHUAMU 00eCledYeHHOCTH,
Tabnuila ypoBHeW u Tabnulla KpPUBOM. PUCYHKM BCTPOEHBI B CaMy CTPAHHUILY, MO3TOMY OTYET
ocTaétcs ogHUM (haiiIoM, KOTOPBIH MOXKHO IepecyaThb.
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I'paduK KPpHUBOH PacxXoaoB

KpuBasi oTmaéTcsi BEKTOPHBIM YEPTEXKOM - JIMHUS, OCH, INKalIbl C 3aceYkKaMW M IIOOIIMCSIMH,
MIYHKTUPHBIE 3aCEYKU YPOBHEH 00ecnedyeHHOCTH. TOT caMblil I'paduK, KOTOPHIM BCTABJISAIOT B OTUET,
TOJIBKO €T0 MOXKHO IIPABUTh KaK OOBIYHEINA CIIOM.

YTo OTKIaAbIBAETCS II0 TOPM3OHTAIM, BHIOMpAETCS IMapaMeTpoM - pacxom Q, IuIomiagb KUBOTO
ceuenust W unu cpengHsis cKopocTh v. CKOPOCTDb HyKHa TaM, Iie KpUBYIO YMTAIOT He pPafy pacxoma,
a pagu pa3MbIBa, IOTOMY YTO JOIyCTUMAas Hepa3MbBIBAIOIas CKOPOCTh I'PYHTa CPAaBHUBAETCS IIPSIMO
1o rpadukKy.

I'paduk UOET OTHENBLHBIM CJIOEM U B COOCTBEHHEIX OCSIX, 10 TOPHU30HTAJIM BHIOpaHHAast BEJIMYMHA, 10
BepTHUKaJiu oTMeTKa. CoBMeIlaTh ero ¢ mpoduiaeM CTBOpa B OHOM CJIOE HEJIL35 - METPHL PACCTOSHUS
1 KyOOMeTpHl B CEeKyHIy HEeCOIIOCTaBUMEI, 00Iero Maciraba y HUX He cymlecTtByeT. Ha nuct oba
KJIamyTCS MaKeTOM.

IITar mKkanel OTMETOK CTABUTCSH B MeTP AJIST HOPMATUBHOT'O YepTesKa, IIar IIKaJlbl Pacxoma HOJIb
O3HaYaeT OKPYTJIbIe YHCJIa 110 pa3Maxy. CTBOPH PaCKJIagbIBAIOTCS B PSIfI, KaXKALIM B CBOEM OJI0KE.

YpoBHU 00ecreueHHOCTH IPUXOMOST PacXodoM, a OTMEeTKa [JIs 3acedku OepeTcss 00paTHHIM XOO0M
10 TOM XK€ KPUBOH, IT03TOMY 3aceydkKa JIOKUTCS Ha He€ TOYHO, a He PSIOOM. YPOBEHDb BHE Mama3oHa
KPHUBOH IIPOITYCKAETCsI.

ITone kind B aTpumbyTax pas3nudaeT 4YacTu 4YepTexka - curve, axis, tick, mark, label. TTo Hemy
HacTpauBaeTCs 0ohopMIIeHHUE.

6.02 ITo/IMIrOH 3aTOoIVICHUSA

PexkeT MOBEPXHOCTh OTMETKOM BOMHI W BRIHAET KOHTYP 3aTOIIEHUS M PacTp TIyOUHHI.

OTMeTKy 3afaloT OpsIMO UK yeped pacxop. [Ipu 3amaHum pacxonoM oHa 6epeTcsi 06paTHHEIM XOIOM
Mo KpuBoO# oT 6.01, 1 3TO TO caMoe ABUKEHUE, KOTOPOE Ha PYYHHIX MMOCTPOEHUSTX PUCYIOT KPAaCHOM
cTpenkoii. KpuBast momaércst Tabnuiei, pacxo YMCJIOM, IPUHSATAass OTMETKA ITeYaTaeTCs B KypHall.

UnactpymeHT oTaenéH ot 6.01 HaMepeHHO. Y Hero Opyro# BXOX ¥ OPYToM HOTPeOUTEeNb, U BEIIOIHITh
BeCh PacY€T KPHUBOM pafy OOHOTO IIOJIUTOHA He3adyeM.

YpoBeHBb BOO/Ib PEKH HE MOCTOSIHEH

BBepx 110 TeYEHUIO OH BHIIIE, U CPe3 BCeU IJIOManu OGHOM OTMETKOM 3aJIMBaeT OOJIMHY TaM, TOe OHO
HUKe 9TOU OTMETKH, XOTS BoAa TyZa He moxonuT. [103ToMy ypoBHU IOJAOTCSA IO CTBOPaM, U3 HUX
MMOOHUMAaETCS ITOBEPXHOCTH BOJEI, U TTyOMHa CUMTAETCS OT HEE.

EcTh mBa myTu. [OTOBBIE YPOBHH JTMHUSIMU - O€PETCSA BHIXOI YPOBHH MO CTBOpPAM Ha KapTe Hu3
6.01. Mnu xxenaeMbl¥ pacxop II0 y2Ke IIOCYUTaHHOM KPUBOM, U TOTHa IIONAIOTCSA CTBOPHL Ha KaprTe,
T&6J’II/I]_[a KpI/IBOfI ¥ YUCJIO, a II0O KaXKOOMYy CTBOPY OTMETKa HaXOOUTCHA 06paTHbIM XOO0M.

BTopoit myTh oTBeYaeT Ha YaCTHIM BOIPOC O KaTacTpoduUUYeCKOM ClleHapuu. KpuBasi oT pacxoma
He 3aBHCHUT, OHA XapaKTepUCTHKa CTBOpa, II03TOMY /i000# pacxod, a He TOJIbKO PACYETHBIH,
pexeTcs 6e3 mepecuéta 6.01. CTBOp, Y KOTOPOTO PACXO[ BHIIIEN 3a BEPX KPUBOM, MPOMYyCKaETCs
C IpenymnpexkXaeHUEM, Belb KpHBas CTPOUTCS A0 Bepxa NMpo¢ussi, U BHIIIE HETO OTMETKY B3fATh
HeoTKyHa. Ecnm Takme clieHapuu HYXKHBI, IIOODHMMHTE BEpXHIOI0O OTMeTKy B 6.01, u Kpusas
IIPOJOJIKUTCS C 3allacoM.

YepTEXKHBIA CJION YpOBHEH [t KapThl He TOOUTCS, YV HEro II0 TOPU30HTAIM PACCTOSHHE BOOJIb
CTBOpa, a He KoopauHaTa. MHCTPYMEHT 3TO PacCHo3HAET M OTKa3hiBaeT C 00bSICHEHWEM, KaKOou
BBLIXO[ OpaTh.

Mernkue MsITHa OTCEKAIOTCA MO Iiomiany. Ha paBHHHHOM IIOMMe OOWHOYHBLIE STYEHWKU HUXKE ype3a
OaloT Kpall, K pa3/IuBy OTHOIIEHUSA HEe UMEIOIIMM.

CBSI3BHOCTB C PYCJIIOM He IIpPOBepsieTcs, U 00 3TOM CKa3aHO B XypHasie. 3aMKHYThIe ITIOHUXKEHUS B
CTOpPOHE OT PEKH OCTAHYTCS B KOHTYpE, Ha KapTe 3TO BUIHO.
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6.03 UMmmopT TAaO/IMII CTBOPOB

ITpeBpataeT TabIMily TPOMEPOB B CTBOPHI C OTMETKAMHU B BEPIIMHAX.

CymiecTByIOIllie ITIpOrpaMMbl HepzKaT NOpoduib IIapaMHd pacCTOsSHHE OT Haudajla CTBoOpa H
abCcoIoTHAs OTMETKAa, W 3a ToObkl paboThl TakKux TaOIWIlI HAKaOIMBAeTCS MHOTO. BBOOUTHL X
3aHOBO panu nepexoga B [MIC He3aueM.

Ecnu cTBOpPH yKe olu(ppPOBaHBEl Ha KapTe, MogalTe uX cjioeM. IIpoMepsl JIATYT BOOJb HACTOSIINX
JIMHUYM, ¥ PACCTOSIHUE II0 CTBOPY CTaHET PAacCTOsSHUEM BOOIb MHHWHK. CTBOP, O/ KOTOPOrO JIMHUH
He HAIJIOCh, CTPOUTCSI CXEMOM C IpeaynpexRaeHrneM, IPOMEePH! AJINHHEE TUHUN TPUXKUMAIOTCS K €€
KOHITy TOX€e C IpedylIpexkIeHueM.

be3 cnos nurui reoMeTpusa CTPOUTCA IIPAMBIMHU CTBOPAMMU I10 a3MMYTY U KUJIOMETPAXKY. ITO cxeMma,
a He CbEéMKa, U Ha paC‘IéT KpPIBOI;'I OHa He BJIUsEeT BOBCE, KpPIBOfI HYZKHEBI PaCCTOAHUA BOOJIb CTBOPa
N OTMETKHU.

BMmecTe ¢ mpoduneM MepeHOCsSTCS PacCyETHLIE CBOMCTBA, €CJIHM OHH B TaOHIle €CTh, - TPAHUIILI
y4aCTKOB, IIIePOX0BATOCTU U YKJIOH. be3 HuX BepHysack OBl TEOMETPHS, HO HE PACUET, M KPUBas 1O
BOCCTQHOBJIEHHEIM CTBOPAaM pa30Iiachk OBl C UICXOOHOM.

6.04 IIpumep peku (aemo)

NHCTPYMEHT CTPOUT Yy4eOHYIO IIETIOYKY CTBOPOB C M3BECTHBIM OTBETOM. [[OJIMHA MMeEEeT PYCJIo U
IOB€e IOUWMEI, OTMETKHU CTOAT B Z BepwIuH. [10/I y4aCTKOB, III€POX0OBATOCTH, YKIIOHA U KUJIOMeTpaXxa
3aI0JIHEHEL.

Pycno u moMiMBl MMEIOT pa3HyI0 III€pPOXOBATOCTh, IIOSTOMY Ha KPUBOM BUOHO, KaK BKJIIOYAETCS
moriMa. JJo OpPOBOK pacxop pacTET KPYyTO, a BHIIIE IIepejioMa IIo¥Ma mobaBiseT IIOIamb, HO
pacxoma mo6aBisieT Majio.

Kpome cTBOpPOB BBIIAIOTCS Tabmulila IIPOMEPOB U MMOBEPXHOCTh OHOMUHBI pacTpoM. Tabiuia 3To BXo[,
ons 6.03, moBepxHOCTH BXOA A1 6.02, BeOb pe3aTh 3aTOIJIEHUIO HeYero, IoKa OJOIUHa CYIIeCTBYET
TOJIBKO JIMHUSIMH.

TToBEpXHOCTEL CTPOUTCS U3 TEX XKe CTBOPOB, UTO ¥ KPUBLIE, TTIO3TOMY ITOJIMTOH 3aTOIINIEHUS U KPHUBast
pacxomoB TOBOPST 00 OHOM MONMHHE, @ He 0 OBYX ITOXOXKUX.

OTOenbHBEIM BEIXOOOM I/IJIéT 9TAaJIOHHAdA KPHBas, IIOCHHUTAHHAA HAIIPAMYIO IIO0O 3adaHHOMY CTBODY.
Pacxoxpgenue c TeM, 4To gacT 6.01 Ha oTuUX XKe CTBOpPax, €CTb omrmbKa HMHCTPYMEHTA, a Hée HaHHHBIX,
IIOTOMY YTO OTBET U3BECTEH 3apaHee.

Kak nmpoBepsaTs rpynny

IMoctpoiiTe mpumMmep, momaiTe CTBOPHI B 6.01 u cBephTe TaGJMIy KPUBOM C 3TAJIOHHOU - OHU
00s13aHBl COBIIACTh. 3aTeM mofaiTe Tabmuily mpoMepoB B 6.03 BMecTe CO CJI0EM CTBOPOB AEeMO, U
BOCCTAHOBJIEHHBIE CTBOPHI JIATYT MOBEPX MCXOOHBIX U JaOyT Ty XKe KpPuBYI0. HakoHel], mogaiiTe B
6.02 MOBEPXHOCTH MOJIUHEI, KPUBYIO PACXO0B M PACXO[ - IIOJIYYUTE KOHTYP 3aTOIIEHUS U I'TyOHHY.

Yero B rpynmne moxa Hert

I[IpoMephl OTOENTLHEIM CIIOEM TO4YeK u cpe3 mpoduns ¢ IIMP gns ctBopoB 6e3 Z. BaTumeTrpust 3To
OTHeNbHas 3agada. BoccTaHOBIeHYe OHA MEeXAY IIPOMEPHEIMU CTBOPaMU BOOJIb PYCJia UMEET CBOIO
QHU30TPOIIHNIO, U IO HETO KPUBEIE CUMTAIOTCS 10 IOBEPXHOCTAM, I'Te THO €CThb.

143



7. ®paKkTaJIbLHBIA aHATH3

7.01 ®paKkTaabHasi pa3MEePHOCTH

HWHCTPYMEHT CTPOUT KapTy (ppaKTaabHOM Pa3MepPHOCTH MOBEPXHOCTH BAapHOTPAMMHBLIM METOIOM,
POOHBIM OJIST MJIaTWHA. B CKOMB3AIIEM OKHE CYMTAETCS JIOT-JIOT BapuorpaMMa IO IaraM OT OJHOM
mo N s4eek. lllar B ogHY T94€MKY 3TO COCeqHUE STYEeMKH, IIaTr B YeThIpe 9TO AUYEeNKU Yepe3 TPH.

ITo Hak/IOHY BapuorpaMMEl OTIpefeisaeTcs mokKa3aTesb Xépcrta H. PasmepHocts paBHa D = 3 - H.
Ha rnapgkux gquddepeHIMpPyeMEIXx yyacTKax D OKOJIO 2, Ha M3Pe3aHHBIX U IIYMHBIX - O1uxke K 3.
3HaueHus D maioT ypoBEeHb U3PE3aHHOCTY, a Iepenafsl D MoKa3kBaloT IPaHUIIbl, UMU IIPOSBISIOTCS
30HBI TEKTOHMYECKUX HaPYIIEHUH, TPaHULEl OJIOKOB U CMeHa XapakTepa penbeda KpOBIu.

I'pun D cpa3y moxkHO nnogath B 1.04 U30/IMHUH U3 pacTpa U IOJIYyYUTh U30JIMHUKU Pa3MEPHOCTH.
B momonHuTENBHBIX TapaMeTpax NPemyCMOTpeHa BO3MOXKHOCTL 3anucaTth H BTOpHIM KaHaIOM.
I'nobanbubie D u H 1o Bceli TOBEPXHOCTY BHIBOOATCS B XKypHall.

Kak uurars Kaprty

AGcomioTHbIe 3HaUeHUsT D BazKHEI MEHbIIle, YeM UX Iepernanbl. JINHeNHbIH Iepenal yepe3 niIoilanb
- IMHeaMeHT, KaHOuOaT B TEKTOHUYECKOoe HapylleHue. [T9THO MOBHIIIEHHOM D - 30Ha MHTEHCUBHOM
CKJIaYaTOCTH UJIN U3PEe3aHHOro penbeda Kposiu. OOIMIIPHLIE POBHLIE IOJIS HI3K0H D - CIIOKOMHEIE
OJIOKH. ,]1}'[5{ YTEeHHUsA MO2XKHO IIDUMEHUTHh OJHOKAHAIbHYIO IICEBOOLBETHYIO CUMBOJIUKY C KOHTpaCTHOﬁ
MajauTPOM U Kimaccuduraiyel KBaHTUAIMU. 7151 OTYETHOTO IIJIaHa 1o rpuAy D cTposiTCA U30IUHUU
c nosicaMu uHCTpyMeHTOM 1.04, 11 30HLI HapyLIeHUY OKOHTYPUBAIOTCS KaK U30TUIICHI.

Kpoena: rnagkue BNoKWM W 30Ha HapyLueHWi KapTa (hpakTancHoW pazmepHocTm D = 3 - H

3.0

28

26

2.4
=5
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-10
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Puc. 30: CuHTeTHYEeCKasI KPOBJIA C UAroHaILHOM 30H0I ApobieHns U e€ KapTa D: CIIOKOMHEIE 6JIOKH
OKOJIO 2, 30Ha HapylIIeHUuU NPOsIBUIaCh SPKUM JINHEAMEHTOM.

=
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=
(=]

w
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BbIOOp OKHA U IIAroB

Mamnoe okHO (5-8 sTueeK) OKa3kBaeT MUKPOCTPYKTYPY U JIOKanbHEIEe HapylleHus, 6ombinoe (12-20)
- pervoHaibHBIEe 30HHL. [Ipu COMHEHUM MOXKHO IIocYuTaTh 00a u cpaBHUTHL. KonuuecTBO miaros 4
IIOOXOOUT IOYTHU Bcerga, a OoJbllle IIAroB HAa€T yCTOMYMBEe HAKJIOH, HO TOJIIe MUHUMAaIbHBIN
MacmTad, KOTOPEIM MeTon cnoco0eH pa3nuuuTh. OKHO U WIIarW OTpaHUYEHHEl pa3MepoM TI'pHUia,
MHCTPYMEHT IIPOBEPSIET 3TO CaM.
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Pa®ouuit MUK

KpoBna mnacra u3 kpuruHra nopaértca B 7.01 ¢ okHoMm 8, momyudeHHBIM rpupm D upét B 1.04
HW301mMHUM U3 pacTpa, KaHal 1, ¥ IoBepx CTPYKTYPHOTI O IIJIaHa JI03KaTCI U30JIMHUY Pa3MepHOCTH
c nosicamu. I'mobGanbHOe D 13 XKypHAana - OQHO YKCJIO Ha IIOBEPXHOCTH, II0 HEMY MOXKHO CPaBHHUBAaTh
y4aCTK{A WM TJIaCTHl MexAy co0oi. PacTp mosjkeH OBITH B METPUYECKON CHUCTEME KOOPIOUHAT.
[1eMO-TIOBEPXHOCTHU ITOAXOOAT KaK €CThb.

ITapaMeTpsI

[TapameTp Yro 3amaér ITo ymomuaHwuio / COBET
IToBepxHOCTE (pacTp) I'pupg penbeda unu 11000 TOBEPXHOCTH. -

ITonypapguyc OKHa, A4eeKk Pa3mep CKOJB3AIIETO OKHA. 8

KomnnuectBo maros (Ho1r.) [Taru BapuorpaMMsI OT ogHOU #0 N suyeexk. 4

Kanamn BricoT ([Jo1.) KaHan ¢ oTMeTKaMu. 1

3anucats H (Jom.) Mo6GaBuTh H BTOPEIM KaHAJIOM. BBIKII

®pakTanbHas pasMepHocTk ['pupn D (u H npu ranke). -

7.02 Box-counting macku

Knaccuueckuit box-counting mns OuHapHBEIX MacoK. PacTp OmHapusyeTcss moOporoM (OOBEKT -
3HaueHus 0O0JIBIIE ITOPOra), Macka IMOKPHIBAETCS SA4YeiKaMu yOBRIBAIOIIETO pa3Mepa, HakoH log N
ot log(1/pa3mep) maéT omHy pa3MepHOCTb D Ha BCIO Macky. JIuHeWHBIM 00beKT maéT D okomo 1,
MSATHO - OKOJIO 2, U3pe3aHHble KOHTYPHI 30H 3aMeIleHUs NN BRIPpaboTaHHBIX IPOCTPAHCTB JI0XKaTCH
Mexkay. TOYHOCTh Ha KOHEUHHIX MacKax mopsaka 0.1, mo3ToMy MeTOI IPUTOOeH [Jisi CPaBHEHUS
MacoOK MexXpmy co0oi, a He KakK abcComioTHas Mepa. Pe3ymbTaT BEHIBOOUTCS B 2KypPHAJl BMECTE C
TabnuIed pa3MepPoOB U CUETOB M BO3BpAIlaeTCs YucjoM D, KOTOpoe MOXKHO HCIIOJIb30BaTh AaIbIlle
B Mozensax Processing.

Koeép CeprnMHCKOro: HaknoH 1.8928 (Teopua 1.8928) Kpweana Koxa: HaknoH 1.254 (Teopwa 1.2619), R?*=0.999

-45  -40  -35 -30 -25 -20 -15 -10 20 25 30 35 4.0 45 5.0 5.5
log(1l/pa3mep) log(1/pa3mep)

Puc. 31: TIpoBepka OLEHIIMKOB Ha 3TajloHax: KoBEp CepnuHCKOro maé€t HakjaoH 1.8928 mpu
TeopeTtudeckux 1.8928, kpuBas Koxa - 1.254 npu 1.2619. Touku Ha mpsIMOHU - CTEII€HHON 3aKOH
BBIIEPIKaH.

OTKyma 0epércst MacKa

MaCKy 6GPYT nu3 qupréX HUCTOYHHKOB. HepBbIe TPHU 3TO KaHaJl MHHTHUIIA T'pHOa IIJIaCTa C
IIOporomMm MezxKAay KOOaMHKH KJIaCCOB, TI'PHO BE€POATHOCTH HWHIWMKATOPHOI'O KPUTHHIa C IIOPOTrOM
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0.5 ¥ kapTa BEpPOSATHOCTH IIPEBHIIIEHUS C IOPOTOM KOHOUIUN. YeTBEPTHIN 3TO BEKTOPHEIE KOHTYPHI
BEIDAOOTOK HJIM 30H, PACTEPU30BAaHHBIE INTATHEIM HHCTPyMeHTOM «Pacrepm3anus (BEKTOp B
pactp)». CpaBHUBAThL UMeeT CMBICI D Macok OmHOM IPUPOXOLl Ha OOHOM ceTKe. POCT U3pe3aHHOCTU
KOHTypa 3aMeleHus OT IJIacTa K IJIacTy UJIU OT rofia K FOAY 3TO COfepzKaTeIbHBIM CUTHAII.

[TapameTp YTo 3amaéT ITo ymonuanuio
Pactp macku JIi060i pacTp, Macka - 3Ha4eHud BHIIIE Iopora. -

IMTopor I'paHuIla «00LEKT/POH». 0.5

Kanan (Jom.) Kawxan pacTpa. 1

7.03 Pa3MepHOCTH IMHUH U I'PAaHHUIL

HWHCTpYMEHT cuHuTaeT Pa3MEPHOCTh KaXAoW JUHUM MeTomoM IupkKynsa (PudappcoHa). JIuHuS
IIPOXOOUTCS XOpOaMu yOBIBaloIIero pactsopa, u HakiaoH log N orT log r maér D. IlpsaMas maé€Tt
eOUHUITy, U3pe3aHHass JTUHUS - Oosblile. [TOMUTOHBI IPUHUMAIOTCS HapaBHE C JIMHUSAMHU, y HHUX
MepsieTCSl BHEIIHEee KOJIbLI0O T'PaHUIbl, O3TOMY H3PE3aHHOCTb KOHTYPOB 30H M BOOOCOOPOB
cunTaeTrcs 6e3 IpeIBapUTEILHOTO Mpeobpa3oBanusa. BEIX0I - Te Ke 00LeKTH ¢ monamu D u steps,
cpenHee D BrIBopuTCsa B XypHasil. KopoTkue nuHHMU Inony4airoT nycroe D. Meron nmposBepeH Ha
aTasioHax, KpuBas Koxa maét 1.262 npu Teopetuyeckux 1.2619.

HPI&I'HOCTHK& CriIaXK¥BaHHsI H30IMHHUA

IlepecrnazkeHHbIe HU30JIMHUU TEPSIOT M3PE3aHHOCTh, U D mamaeT K emuHuiie. [Iopsagok pabOTHI
Tako¥. M30MMHUM CTPOSITCS ABaXObl, 6e3 CriaxuBaHUS U C pabouuMu mapaMerpamu, o06a CJios
IIPOTOHAIOTCS 4Yepe3 MHCTPYMEHT, cpegHue D w3 XKypHasna cpaBHUBAKOTCs. [laleHre Ha COTEHIE -
odpopmienue, ¢popMa coxpaHeHa. [lajeHUe Ha HOeCsSThle - CTIaXXWBaHUE pas3pyllaeT I'eOMEeTPUIo
TIOJIsI, U CKPYTJIEHWE CTOUT OCJIa0UTh UK OCTAaBUTh TONBKO meHcudukaiuio. I1o moso D B atpubyTax
MOXKHO HalTU ¥ KOHKPETHBIE JINHUM, IIOCTPA/iaBIlINE CUIIbHEE IIPOYUX.

IIpyrue npuMeHeHUus

I/IHCTDYMGHT HY2KEeH TaM, I'l€ U3BUJIUCTOCTh JIMHUU NOOJIZKHaA CTAThb YHCJIOM, - 3TO U3PE3aHHOCTb
KOHTYPOB 30H B IIJlaHE€, CPaBHEHHE HOEeTaJIbHOCTHU OI_II/I(prBKI/I I'PaHUILl U3 PA3HBIX MCTOYHMKOB U
KOHTPOJIb T€HEePaInu3alluy IIPpU IIOATOTOBKE MEeJIKOMAaCIITaOHBIX IIJIAHOB.

[TapameTp YTo 3amaétr ITo ymonganuio

JIuaunu JIuHeWHBIN CJTOU (M30JIMHUM, KOHTYPHI). -
JIvHum c pa3aMepHOCThI0 Te XKe NUHUYU C nonsaMu D u steps. -

7.04 Pa3dMepHOCTh MHHKOBCKOIO (BEKTOpPbI)

Box-counting HampsMyio 1o BekTopaM, 0e3 pacrTepu3anuu. JIMHUM U TPaHWIL IIOJIMTOHOB
MMOKPHIBAIOTCS CETKOM yOBIBAIOMIETO pa3Mepa, u HakioH log N oT log(1/pa3mep) maéT pa3MepHOCTh
MuwunkoBCcKOro. [IpsaMas MUHUSA U TIafJKas rpaHulia gaioT D OKOJIo eOUHUITH, pedHas ceTh - 1.1-1.5,
CUJILHO u3pe3aHHas OeperoBas nuHUA - 00 1.3 u Beime. Kaxpawiii 06beKT mojiydaeT nojist D mink
u D r2 (xayecTtBo jior-jor amnnpokcumManuu, Huxe 0.85 olieHKe [OBEPAThH Henb3sa). OTHOENBHO
CUMTAEeTCsI U BEIBOOUTCS B XypHal D cI0s Kak eguHOr0 MHOXKeCTBa. [IJI1 pedyHO’ CeTU 3TOo
Pa3MEepHOCTh CETHU LIEJIUKOM, ¥ OHa 3aKOHOMEPHO BHIIIIEe Pa3MEPHOCTY OTHEeJIbHBIX DYKaBOB.

MeTtogn gononHsaeT HUPKyb u3 7.03. LIupKynib MepseT U3BUJIUCTOCTh OOHOM ITUHNUM, MUHKOBCKUY -
3amoJIHEHME IIJIOCKOCTU HabopoM 00BeKTOB. Pa3MepHOCTh BO3BpAIllaeTCs ¥ YHUCJIOBBIM BBIXOIOM AJI
mopernel Processing.
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t f B Posmpacn 3 nassees 1 spos. i ‘

Puc. 32: Jemo-peku ¢ nmopnucaMu D mink mo pykaBaM: IIOYTH TJlafiKie pPyKaBa [al0T 3HAYEHUS
OKOJIO €eQUHUIIEI, CETh LIEJINKOM - BHIIIIE.

[TapameTp YTo 3amaéTr ITo ymom4anuio
JINHUY U1K HOJIUTOHEBL BeKTOpHLIN CIOM, YV IOTUTOHOB -
OepyTcCst KOJiblla T'PaHUII.
KonnuyecTBO pa3aMepoB CETKHU KonuyecTBO cTynesen, 8
(K) (Oom.) cnuikoM 6osbioe K yBogut

AYEeHKHN HUXKE JeTAJIbHOCTH
JIMHUU U 3aHuxkKaet D.

CoBUroB CEeTKH Ha pasMep Crny4daliHble CMeEIIeHNs, 3
(Oom.) 6epéTcs MUHUMAJIbHOE
MIOKPEITHE, IPUBA3Ka K CETKe
CHUMaeTCH.
®akTop ynnoTHeHu ([om.) [ITar BEIOOPKM BIOOJIb 0.5

CEerMeHTOB B JoJax s4deiky, O -
TOJIPKO BEPIIUHEI.

7.05 IIpumep ojisi ppakTaioB (HemMo)

UHCTPYMEHT CO3maéT ydeOHBIe OOBEKTHI IOJI BCEW (PpaKTaNbHOU TPYHIEL - BETBSIIYIOCS PEYHYIO
ceThb C mmojieM order, TO eCTb C MOPSOKOM IIPUTOKA, IIOJIMIOH BogocOopa ¢ M3pe3aHHOU IpaHunen
U OTHENbHYI0 6eperoBy JIMHUIO, IOCTPOEHHYIO CPEIUHHBIMU CMEIIeHUSIMHU. PeKM MOXKHO IOOATh
B 7.04 u mony4YuTh pa3MepHOCTb ceTu. beper u rpanuny Bomocbopa - B 7.03 u 7.04, u cpaBHUTH
LUPKYIb ¢ MUHKOBCKUM. BomocGop pacTepusyeTcs MITaTHLIM MHCTPYMEHTOM U CIIYyKUT ITPUMEPOM
st 7.02.

I[TapameTp YTo 3amaéT ITo ymom4anuio

Oxsat [Inomangs reHepalyu.
3epuo I'CY (dom.) IloBTOpsieMoCTh mpuMepa. 1
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8. O0OMeH NaHHBIMH

I'pynna cobupaeT MHCTPYMEHTHI 00MeHa c mporpaMMamu, Kotopsle pabortatoT He B ['MIC. Celiuac
aT0 LandXML - o6MeHHEBIN ¢popMaT nporpaMM 06paboTKM TaXeoOMeTPUYECKOM ChEMKM U HOPOKHOTO
npoekTupoBanus. Cxema 1.2 pepxkurca ¢ 2008 roma u moyuTH He MeHsach, IO3ToMy darin,
3alMCaHHBIM OOHON IIPOTrpaMMOiM, YUTAETCSI OCTAJIbHBEIMHU.

HWHCTpYMEHTEHI TPYIIIL HEUTPAJIbHEI K cogepKuMoMy. OHU IIEPEHOCAT TOYKY, JIMHUN, IIOBEPXHOCTh
¥ TPaccy CO CTBOpPaMH, a 4TO 3TO 3a 0OBEKTHI [0 CMEICITY, PelllaeT II0Ib30BaTelb.

8.01 ITpunsite LandXML

UucTpyMeHT unTaeT oOMeHHHN ¢aiin LandXML. B sTom popmaTe oTmaioT pe3yabTaT IPOTrPaMMEbL
o0paboTku TaxeoMeTpuueckoi cwveéMKH - Credo, Trimble Business Center, Topcon Magnet, Leica
Infinity, Civil 3D, Bentley. Cxema 1.2 gepxxkuTtcs ¢ 2008 roma 1 IIo4TH He MeHsJIach.

ITo aTOTO MHCTPYMEHTA AaHHbIE U3 TAKUX IIPOTPAaMM HPUXOAUI0CH IPUBOOUTD K TabIUIlaM BPYYHYIO.
CtBopel ¢ nukeTamMu B QGIS He YyMTanl HUKTO.

YTO0 YHTaeTcs

Paspen ¢gatina

YTo 3TO

Brixop,

CgPoints TOYKU CHEMKU C UMEHEM, TOYEYHBIA CJIOM C OTMETKaMU
KOJIOM U OIIMCaHUEM

PlanFeatures UMeHOBaHHBIE TUHUU C KOOJaMM JMHEUHHIN CJIION C OTMETKaMu

Surfaces TPUAHTYIIALIUA CJION TPEXMEPHEBIX TPaHeN

Alignments Tpacca C IUKeTaxkeM JIMHEUHBIU CJIOU C HadajioM
NUKeTaXka U OJINHOU

Profile IPOIOONIBHBIN TPOGUID JINHUS TPACCHL C OTMETKaMu U3
npodus

CrossSects CTBOPEI JIMHUU IIONEPEK TPaCCHI C
OTMEeTKaMu

Brixomer HeoOsi3aTenbHble. CHUMHUTE HEHYKHBIE, (aiiyl BCE paBHO pa3bupaeTcs OOUH pas.

[ToBepXHOCTh BBHITAETCS TPEXMEPHBIMU T'PaHSIMHM, a HE MeIIeM, U 9TO CIOelaHO HaMepPEeHHO - TaKou
cnou cpaly npuauMaeT UHCTpyMeHT 4.06 Ilepecedenue TIN ¢ pa3pe3om. CTBODHI JI0KaTCA Ha
MECTHOCTH nor[epéK TpacCChI, ¥ TAaKYIO JIMHUIO C OTME€TKaMM IMMPUHUMAKT MHCTPYMEHTHI I'DYIIIIbL 6.
I'maposiorus pex.

KapacTpoBble y4acTKH, TPYOOIIPOBOOHBIE CETH, MOPOXKHBIE OOBLEKTHI, IIOJIeBBIE H3MEPEeHUs Hu
MelKeBble 3HaK{M He YHUTAIOTCS HaMepeHHO. DTO YyXKHe HmpeaMeTHhe 001acTH, W HMOOmepKaTh UX
HaIIOJIOBUHY 3HAYUT OOelaTh TO, Yero HeT. HalimeHHbIe B (atline, OHM NepPedrCIaIOTCSA B XKy pHae.

ITapaMmeTpsI

[TapameTp YTo 3amaét

®arn LandXML

ITo ymon4ganuio / cCOBET

BxopgHoit ¢aiin. -

B ¢datine cuauana ceBep, 3aTeM [lopsamok Yucesn B 3allUcCHU BKJTIOYEHO
BOCTOK TOYKH.
Cucrema KoopauHaT [TycTo - 6epétcst u3 ¢daiina, a IIyCTO
IIPpU €€ OTCYTCTBUM CUCTEMA
IIpoeKTa.
Iomyck cipsiMJIEHUS KPUBHIX, Crpenka nporuba npu 0,05

M (morm.) pa30ueHuu OyrT.
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CTaHJIapTHLIe JJIEMEHTBI CXeéMbI

®aiin LandXML cocTouT U3 pa3fenoB BEPXHETO YPOBHSI. MHCTPYMEHT YUTAET TE, YTO IIEPEUUCIIEHEI
HUXKe, 1 6epEeT U3 HUX clenyiollee.

Units 3agaéT equHUIEI U3MepeHUsa. YuTaeTcsa linearUnit, 3HaUYeHUE IIEPEBOOUTCSA B MeTphl. MeTp,
KUJIOMETP, CaHTHUMETP, MUJIJIMMETP, MeXAyHapomHb ¢yT, PyT reomesuyeckor créMiu CIIIA,
OIOUM, gpO U MUIS Pa3IudaloTCsd MHOXKUTeNsAMH. Pa3fena HeT - 4unucia OepyTcs KakK eCThb C
npenynpexaeHueM.

CoordinateSystem 3amaéT cucteMy KoopmuHaT. YUTaAIOTCSA name U epsgCode. KoI mmepekprIBaeTcs
CUCTEMOM, 3aJlaHHOM B MapaMeTpax HHCTPYMeEHTa.

CgPoints comep)XuT TOUKHU CHEMKHU. Y KaXKOOM CgPoint YUTAIOTCS aTPUOYTHI name, code, desc ¥ TEKCT
3JIeMeHTa C KoOpOuHaTaMu. I1ap B TEKCTe ABE UK TPH - CEBEP, BOCTOK U MPU HAJIMYUU OTMETKA.

PlanFeatures comep>XuUT UMeHOBaHHLIE TUHUU. Y PlanFeature YHUTAIOTCS name M desc, @ T€OMETPHUS
cobupaeTcs u3 CoordGeom - 9TIEMEHTOB Line, Curve, Spiral ¥ IrregularLine C PntList2D ¥ PntList3D.

Surfaces coOepXKUT TPUAHTYNAIUIO. B Definition YMTAIOTCS Pnts C 3JIeMeHTaMH P, Y KaXOoTo
aTpulOyT id ¥ KOOPOUHATHL B TEKCTE, U Faces C 3JIEMEHTAMU F, TOe CTOSIT TPU CCHIIKU Ha id. ['paHb C
aTpubyTOM i="1" CUMTAETCS CKPBLITOM U IIPOIIYCKAETCS CO CYETOM.

Alignments cogepKUT Tpacchl. ¥ Alignment YUTAIOTCS name, desc, staStart ¥ length. BHyTpHu mexar
CoordGeom C TOM XKe reoMeTpHel, YTO y JIMHUU, Profile C IPOOOJBLHEIM IIpoduieM U CrossSects CO
CTBOpaMHMU.

Profile naét nmpopmoneHbl mpodune. YutaeTcs ProfAlign C 3JIEMEHTaMH PVI, B KaXKAOM Mapa MUKET U
oTtMeTKa. [Ipy OTCYTCTBUH ProfAlign YUTAETCS ProfSurf C PntlList2D, IIe Haphl UAYT IOOPSM.

CrossSects maét CTBOPEL. Y CrossSect YMTAIOTCS sta K name, BHYTPHU JiexKaT CrossSectSurf C
VUMEeHEM IIOBEPXHOCTH CEYEeHHS, a B HUX CrossSectPnt C Iapo¥l cMeIlleHHME U OTMeTKa. JTa Iapa
He TIepecTaBJIseTCs IMPaBUJIOM «CHadajla CeBep», MOTOMY UTO IIPABUJIO OTHOCUTCS K TOYKaM Ha
MEeCTHOCTH, a 30eCh CMellleHre U OTMeTKa.

Pa3mentl Parcels, PipeNetworks, Roadways, Survey, Monuments ¥ ITpoune He unTaloTcs. HalimeHHubie B daiine,
OHU IEePEYHUCIIIOTCA B XKypHaJle C KOIMYeCTBOM BXOXKIOEHUH.

ITo/is1 BEIXOOHBIX C/I0EB

Cnoit ITone YTo B HEM
Touku CLEMKM hame UM TOUYKU U3 daiina
code KOJl CbEMKH
desc oIrcaHue
z OTMeETKa, IIyCTO IIPU €€ OTCYTCTBUHU B (daiine
JInuum name M4 JINHUA
desc oIrcaHue, a IIPU ero OTCYTCTBUM UMS Habopa MUHUMN
npts KOIUYECTBO BEPUINH
IToBepxHocTh  surface UMSI ITIOBEPXHOCTH U3 daiina
tri HOMEP I'PaHU BHYTPHU ITOBEPXHOCTH, C €OUHUIIEI
Tpaccel name UMS TPacChl
desc oITrcCaHue

sta_start nuKeT HavYana TPACCH
length m pgnuHa, 0OBsBIIEHHAS B (aiiiie

ITpoduns align UMS CBOEM TPacChH

npts KOJINYEeCTBO OTMETOK
CTBOpHI align UMS TPACCHI

sta IUKET CTBOpa

name UMs cTBopa u3 (atina

surf UMS TIOBEPXHOCTH CEYEHUS
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Crnon TTone YTo B HEM

npts KOJINYECTBO TOUEK

I uHa Tpacce 6epeTcsa 0ObIBIEHHOM B (hatine, a He U3MePSIeTCs II0 JIOMaHo, BeOb Ha CIPSIMIIEHHEIX
KPHUBBIX 3TU OBE BEIUYUHBI PACXOOSITCS.

Y Touku 6e3 OTMETKH IIOjIe Z OCTAETCs IIYCTBIM, a B reOMEeTPHUU CTOUT HOIJIb. HYCTOG II0JI€ 3TO
OTCYTCTBHE U3MEPEHUS, HOJIb B TEOMETPUHN 3TO Tpe6OBaHI/Ie (bopMaTa CJIO4.

Kaxxkpaprii 00beKT CI0si TIOBEPXHOCTH 3TO OOWH TPEYIOJIbHMK. Y OJHOTO CTBOpa B (aiiyie OnIBaeT
HECKOJIbKO TIOBEPXHOCTEM CedeHMs, 3eMJIT M MNPOEKT, U KaxXfasd HaéT CBOI0 JIMHWUIO CO CBOUM
3HaueHueM B nojie surf.

IMopsAmOK KOOpOHHAT

B cxeme TOdYKa 3amMcaHa KakK «CEBEP, BOCTOK», TO eCTh Y panbiie X. YacTb mporpaMM MHIIET
Hao0O0pOT, U mepPenyTaHHBN MOPSAOOK AAaET 3ePKAJIbLHBIN ITOBOPOT Ijiomanku. Ha ygacTke B COTHIO
MEeTPOB TAKOU IOBOPOT 3aMETUTh TPYLHEe, YeM KarKeTCs.

I[TosTOMy MHCTPYMEHT IledaTaeT B XKypHaJl 0XBaT IPOYUTAHHOT0. CBEPhTE €ro C oxKugaeMelM. Eciu
KOOpPOUHATH IOMEHSIUCh MECTaMH, 3TO BUOHO II0 IEPBOM e CTPOKE.

EguHUIIBI H3MepeHus

Epununsr 6epyTcs U3 3arojioBka (atisia ¥ IepecyuThBaloTCa B MeTprl. ®aiin B ¢pyTax uuTaercs 6e3
equHoOM ommOKU U 6e3 nepecdéra gajn 66l OTMETKYM BTPOe MeEHbIIIe.

HOSTOMY OTCYTCTBUE €OUHHIl B (bafme IIommagaeT B IPEeAaylpexXneHNtsi, a HEN3BEeCTHOE Ha3BaHHE
€OWHUIBI HE TOJIKYETCS Hayram.

MexnyHapomHbIT GyT 1 QyT reome3ndeckoit cbeémku CIIIA pa3nuyaroTcs B IIECTOM 3HaKe, U B (paiine
OHM Ha3BaHHI II0-pa3HoMy. O6a NepPeCYUTHIBAIOTCA CBOUM MHOXKUTEJIEM.

Kpussie

Tpacca B (bafme COCTOHUT U3 IPAMEIX, KPYT'OBBIX KPHUBBIX W IIE€PEXOOHBIX. Hps{Ma;{ IIePEeHOCUuTCA
KaK €CTb, KPYyIroBas KpHUBasi pa361/IBaeTC$I JIOMaHOU II0 3aJaHHOU CTpeEJIKe r[porH6a, a KOHIEI OyT'HA
CTaBATCsA TOYHO. HepexouHaﬂ KpuBas 3aMeHAeTCsA XOp,E[OfI, U KOJIMYEeCTBO TaKHX 3aM€EH IIedaTaeTCsa
B XKYPHaJl, Ha HUX OJIMHA TPACCEl 3aHNXKEHa.

KpuBas 6e3 1leHTpa ToXkKe 3aMeHseTcs xopmoi. ITo ogHMM KoopauHaTaM Hadala M KOHIIa Ayra He
BOCCTAHaBIMBAETCS, U yraOblBaTh €€ He3aueM.

CTBOpBI Ha MEeCTHOCTH

HOHepe‘{HI/IK B Q)afme 3a[JaH IIMKETOM U IIapaMH «CMeIllleHHne, OTMEeTKa». I/IHCTPYMGHT CTaBHUT €TI0
Ha MECTHOCTDb - HaXOOUT HaA TPACCe TOYKY 3dadaHHOT'O IIMKeTad U OTKJIadblBaeT CMeEIlleHHnusA HOHepéK
X0Oa, IOJIOZKUTEJIBHEIE BIIPABO. B BepPIINHaX JIMHUU CTOAT OTMETKH.

Ecnu y Tpacchl B (aiiyie HeT TeOMeTpPHUH, CTBOPHI ITPOIYCKAIOTCS C COOOIIeHHueM O KOIUYeCTBe
MIPOMYINEeHHLIX. BEIJAaTh UX B YCIIOBHBIX KOOPOMHATAX PSIIOM C OCTAJIbHEIMHU CJIOSMH HENIb3s, OOUH
CJIoM oKa3aJjicsa OBl cpa3y B OBYX CUCTeMaX KOOPOWHAT.

8.02 3anucarr LandXML

HNuctpyMeHT cobupaert ¢aitn LandXML u3 cnoés npoekTa. Takow ¢aiin orkpriBatoT Credo, Trimble
Business Center, Topcon Magnet, Leica Infinity u Civil 3D.
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YTO0 3anuChIBAETCs

Bxon YTto yxomuT B darin

Touku CbEMKU CgPoints c umeHeM 1 KOIOM U3 BEIOPaHHBIX
noneu

JInaun PlanFeatures c mmeHeM U3 BEIOPAHHOTO 10T

I[ToBEPXHOCTH: CIION TPEXMEPHEIX I'PaHen Surfaces, TpeyroibHUKaMHU

Tpacca (omHa MTUHUS) Alignment ¢ nukeTaxeM U IPOAOTIbHBIM
npoduieM 1o oTMeTKaM BEPIIUH

CTBOPH (IMHUU C OTMETKaAMU) CrossSects nipu 3ajaHHOM Tpacce

Bxomwer HeoOs13aTeNnbHEIE, OepETcs To, uTo 3amaHo. daiii Bcerga IHIIETCS B MeTpax M IO CXeme,
TO €CThb CHauajla CeBep, 3aTeM BOCTOK. CHcTeMa KOOpAMHAT OePETCs y IePBOr0 3aJaHHOTO CJI0S U
3amnuckiBaeTcsa kogoMm EPSG.

CTBOpHI M Tpacca

CTBOpBI 3allMCHIBAIOTCA TOJIBKO BMeECTe C TpaCCOfI. CwMellleHHEe TOYKH CTBOpPa CYHMUTAETCd OT OCH,
u 6e3 ocu ero HEeOTKyda B34Th. CwMellleHre BBLIXOOUT ITOJIOKUTEJILHBIM CIIpaBa IIO0 XOOy TpPAcCCHI,
OTPpHUIIATEJIbHBIM CJIEBA, KaK IIPUHATO B I[OpO}KHOI;I IIPAKTHUKE.

IMukeT cTBOpa 6epETCs M3 BLIOPAHHOTO I10JIs1. Be3 IoJst OH BRIYUCISIETCS KaK CPeOHUH TUKET BePIINH
JIMHUHU, CITPOEIMPOBAHHLIX Ha TPACCy.

I'paHunbI

rpaHBIO IIOBEPXHOCTHU CHUTAETCs TOJIBKO TPEYIOJIbHUK. ITonuroHEI C OPYTUM KOJIM4YEeCTBOM BEPIIINH
MIPOIYCKAIOTCS CO CYETOM B XKypHAJle, TPUAHTYIUPOBATh UX HA[O 3apaHee.

Criou B rpafiycax HHCTPYMeHT oTBepraeT. LandXML XpaHUT IJIOCKHE KOOPAUHATEI, ¥ I'PAdyChl B HEM
CTAHOBSTCSI OECCMBICIIULICH.

8.03 ITpumep LandXML (memo)

WUnuctpymenT nuitler Habop ¢daiinoB LandXML ¢ ogHOM M TOM K€ MECTHOCTBIO, 3alMCaHHOM IO-
pasHoMy. HyXeH oH myisa oBYX Beted. YToOk IPOBEPUTh UTEHUE HA MaTepHUase, OTBET 110 KOTOPOMY
VM3BECTEH 3apaHee, ¥ YTOOH! yBUAETh, KaK BEITTISAOUT (halji, IPUIIEOITNI U3 YyKOU IIPOTPAMMEI.

l'eomeTpus Bo Bcex daiyiax omHa. [BeHanIaTh ChHEMOYHBLIX TOYEK, OBE JIMHUU, ITOBEPXHOCTH M3
OBafIlaTU TOYeK, Tpacca manuHou 240 MeTpoB C KPYTroBOM KPUBOM, NPONONLHEINM NPOGUIbL U TPHU
cTBopa. PasnuyaeTcsa TOMbKO cioco® 3amucy, MO3TOMY pe3yJibTaThl YTEHUS COIIOCTABUMBI MEXMOY
coboii. ITpoyuTariTe m00LIe OBa (aiijia ¥ CPAaBHUTE - PACX0XKOEHUN OLITh HEe TOJXKHO.

BapuaHTshI
daun YeM oTnu4daeTcs
landxml_base.xml MeTpHl, KOOPAUHATHI CEBEP-BOCTOK,

IIOBEPXHOCTh TOYKAMHU U I'PAHAMHU. OJIHa T'DaHb
IIOMEe4Y€eHa HeBPIJII/IMOfI 1 B YTEHHE He I/I,E[éT.
landxml east first.xml KoopamHaThl 3amrcaHbl BOCTOK-CEBED.
YuTaeTcsi BEPHO TOJILKO CO CHATHIM (hJIakKKOM
IIOPAOKa KOOPpOWHAT.
landxml_imperial.xml @OyTHI, TEOOEe3NYEeCKUY aMepPUKAHCKUN.
IIpoBepsieT mepecyéT B METPHI.
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Qaun YeMm oTuyaeTcs

Bes paspmena egunuil. Yucna 6epyTcs Kak eCTh,
B XXypHaJ UOET IpenynpexaeHue.

Bes cuctemrl kooppuHaT. CJI0HM HOIy4aloT
CUCTEMY IIPOEKTaA.

IToBepxHOCTH TOUYKaMM 6e3 rpaHe.
Tpuanrynsuuu B daiinie HeT.

IToBepxHOCTHL 3ajaHa OODHUMHU OPOBKaAMMU.
YuTaeTcsa TUHUIMH, IOBEPXHOCTD HE
CO3maéTcs.

Tpacca c nepexonHoOl KpuBou. Kpusas
3aMeHsIeTCS XOPH0oHM CoO CYETOM B XKypHaIl.
Touku 6e3 oTMeTKH, ¢ aTpubyTtamu olD u
pntSurv BMecTo UMEeHHU U KoZa.

Tpacca ogHoI IpsiMoii, 6e3 mpodunsa u 6e3
CTBOPOB.

landxml no units.xml
landxml no_crs.xml
landxml points only.xml

landxml breaklines.xml

landxml_spiral.xml
landxml _survey points.xml

landxml plain_align.xml

OTKyJIa B3s5s1ThI HAIITHCAaHHU A

BapuaHTH 0TBEYAIOT TOMY, YTO IIPOrPaMMbI ITUIIYT Ha fesle, a He IpUuayMaHbl. @yThH 1 TOBEPXHOCTh
omHUMHU TouKamu 0e3 rpaHei BeirpyxkaeT Civil 3D, y Hero pexuM BHTPY3KH ITOBEPXHOCTH TakK
¥ Hal3bBaeTcs. IToBepXHOCTL omHHUMH OpoBKamu muineT Trimble Business Center, korga oTmaéTt
TPacCy IOBEPXHOCTHIO 10 OpoBKaM. I[IOpSIMOK KOOPAMHAT B CXeMe He 3aKpEeIJiEH, Io3ToMy dai
Cc oO6paTHBIM MOPSOKOM BCTpPeYaeTCs PerysasipHo. Pa3gern equHUIl U CUCTEMa KOOPOMHAT M0 CXeMe
HeoOsI3aTeIbHHI.

Yero B HaOOpe HET - TOYHOTO BOCIPOM3BEHEHUS BHITPY3KH KOHKPETHOH IIpOorpaMMEL. [IJIs 3TOTro
HYZKHBI HacTos e ¢GhakIbl 0T KaXKI0W U3 HUX, ¥ KOTHa OHU IIOSBSITCS, HAOOP MOIIOIHUTCS.

IMopsimok padoThI

HanumiuTe ¢aiine B nanky, nogaiite ux no ogHoMy B 8.01 IIpunaartes LandXML u cBephTe XKypHal
¢ Tabnunei Brime. [171s ¢atina ¢ o6paTHRIM ITOPSIAKOM KOOPAMHAT CHUMHUTE (QIaKOK IOpsAOKa, MHadYe
TOYKHU yeOyT 3a 9KBaTop.

Tunuuyubie CHTYdIIHHU M pPelIliIeHus1

YTo BUOHO

[TpuuyuHa

Pemienue

Konnuentpuueckue «ObIYbH
ria3a», KOHYCHI

YrnoBaTnle H30JIUHUHT
(«OKTaArOHEBI»)

PaguanbHBIe/Be€pPHEIE TUHUU B
IIyCTHIX yriax

HN3onuHum mepecekamTCs B
T'YCTBIX MeCTaX

KpuUTruHT TOYHO IPOTATUBAET
3Ha4YeHUe Yepe3l
CKBaXXMHBI-BLIOPOCH (HarreT
0).

['pyObIii rpuM: BEPIIUHE
CTaBSTCS I10 KpasiM sS4YeekK.

3KCTpaHOH$II_II/IH 3a IIpenejlaMu
OAaHHBIX.

Panr1ie - cnegcTBue
CTJIa2KUBAHU A Ka}KHOﬂ JIMHUHU.

152

3amaTte Harret CO (0.2-0.4 ot
cuina, B abCOIIOTHRIX
eOuHUIlax aucnepcuun). U/unm
BKJIIOYUTH CrlakKUBaHUeE Irpuja
B «2D Kriging».

VYBenuuuth «CKpyTriieHue
JIMHUY>» 00 3 UJIX YMEHBIIUTH
pa3Mep S4YEeWKU B KPUTHUHTE.
Brmtouuth «O6pe3aTh 1o
KOHTYPY CKBaXkKUH» UJIU 3a7aTh
MacKy 0Ope3KHu.

CriaxuBaHue UOET II0 IOJII0 (B
«2D Kriging»). YBenuuuTh TaM
paguyc CriiaXkmuBaHUS rpuaa.



YTo BUOHO I[TpuuuHa Pemenue

ITonuroHsl OOHOTO IIBETA [To ymMonm49aHUIO CIOM 3apaTh rpagyupOBaHHYIO
CO30aETCs C ODHUM CUMBOJIOM. CcuMBOIUKY o ELEV _MIN.

IIpunozxkenue. Isoliner 3a 15 MmuHyT
CBoUX MAHHBIX HE HYKHO. B KaXXOoM clleHapuy MEPBHIM I1ar CO3[aéT UK 3arpyzKaeT JaHHBIE caM,
II03TOMY HpOfITI/I MapPIIPYT MO2KHO Ha IIyCTOM IIPDOEKTe.

CnycoK MHCTPYMEHTOB OJIMHHEIN, M 3TO IIyraeT IIPU IepBOM 3HakKoMcTBe. Haunute ¢ natu - 1.02,
1.04, 2.03, 2.13 u 4.01. OcTranbHOe HaUOETCSI caMo, Korfa YIPETEeCh B 3afaydy.

[Tocrie KaXXOmoro Iara HAMKWCAHO, YTO MOJKHO TMONYYUThCS. ECIM MONyYWIOCh APYroe, Hamo
OCTAaHOBUTHCS ¥ pa300paThCs, a He UATH AaJIbIIe.

Cuenapuu 1. Y MeHs1 TOUKH

ITate MunyT. CKBaXXUHBI, TPOOLI, 3aMepH, Tt00as HeperyasapHas ceTh HaOIOOeHUN.

IIIar 1. 1.09 IIpuMep ckBaxXuH (FemMo) MUHMMYyM - HUYEro 3afaBaTh He HYXKHO, BCE IIO
yMoi9aHui. Eciim y Bac ecTh CBOM TOYKH, INpONyCTUTe mar. Iloayyumcsa - TOYEYHBIU CJIOU B
ITPOEKTe.

IIar 2. 1.02 2D Kriging (Touku - pactp) Munumywm - Touknu, Ilone 3HaueHusi, Pazmep
siuerKHu. OcTasibHOE 10 YMOJYaHUI0. [101y4umcs - pacTp U CJIOM CTaHAAPTHOM omuOKu. Omubka
pacTeT TaM, TOe ToOYeK MaJlo, U CMOTPEeTh Ha He€ Hafo B [IEPBYIO o4Yepensb.

IIar 3. 1.04 U30nuHuu u3 pacrpa MuznumyMm - Pactp, Ceuenue, CTHIb H30JIHHHH =
CtpykTypa / runcomeTpusi. Cedyenne mogdepuTe Tak, YTOOBI TUHUN OBLIJIO BUOHO, HO HE CIIJIOIIHAS
IITPUXOBKa. [losydyumcsa - U30JIUHUU C TOAIUCAMU M KOHTYPHBIE I105iCa, TPAHUILBI KOTOPHIX
COBIIAZAIOT C JINHUSAMHU.

Hamneie o BKycy. 1.05 u 1.06 nmokaxyT, eCTh I B OJaHHEIX aHU30Tponusa, a 1.08 oumernuT meton
IIePEeKPECTHOMN IPOBEPKOIA.

Cuenapuu 2. MHe HyKeH peibed

I[MatTHaguaTe MUHYT. ['71aBHEBEIN ClleHApHUH - CTPOUM pefibed, TPOBEPSIEM €ro YHUCIaM{ U yCTPaHsSeM
HaugeHHoe.

IIar 1. 2.01 3arpy3ka IIMP no pamke MunumyM - Actounuk penbeda = GEDTM30, Pamka
3arpy3KH 110 uHTepecyoileir mecTHocTu. GEDTM30 3To Momens penbeda 6e3 jeca U IOCTPOEK,
a y Copernicus GLO-30 BriCOTa CHATa II0 BEPXyILIKaM, ¥ TOPU3OHTAJIY 10 HEMY IIOBTOPSIOT KPOHEL.
IMoayyumcs - pacTp penbeda B cucTeMe KOOPOUHAT IIPOEKTa.

ITIar 2. 1.04 U301uHNu U3 pacTpa MuaumyMm - Pactp, Cedenne 5 wiu 10 M. OcranbHOE IO
yMomndanuio. I[Toayyumcsa - ciou TopuloHTanel. [lanblle OH UrpaeT POJIb UCXOOHBEIX MaHHBIX, KakK
ecnu OBl BaM UX IIepeau.

IITar 3. 2.05 Crok u akkymyasanus (D8) Muuumywm - IIMP u3 mara 1. 3anonHeHre IOHUXKEHUNR
OCTaBbTe BKJIIOYEHHBIM. [T0/1y4yumMcs - pacTPhl HalpaBJIeHUHM CTOKA U HAKOIMJIEHHOM MJIOUIamu.

IIIar 4. 2.06 PeuHasi cetrb MUHUMYM - pacTp akKymynsaiuu u3 mara 3, Ilopor Bomocdopa B
sueikax. HauHuTe ¢ TeICS4u U TombepuTe Tak, YTOOB! CeTh BRITIISAAea MpaBaomnomooHo. IToaydyumcs
- IUHUY BOJOTOKOB, HallpaBJIeHHLIE BHU3 110 TEUEHUIO, TO €CTh I'OTOBLIE TallbBETH.
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IITar 5. 2.09 Bepummuabl 1 siMbl MuHuMmyMm - IIMP u3 mara 1, Pagmyc momcka B sg4elKax.
IMToayyumcs - TOYKYM TOKAJIbHBEIX MaKCUMyMOB C OTMETKaMM.

IIIar 6. 2.02 3arpy3kKa TOIIOOCHOBBLI IO paMkKe MunumMyMm - Ta XkKe Pamka. i3 OSM Gepure
IUIOIIalHbIE BOMOEMEI M CyXHMe pycjla, a PeKU U BepIIUHH He Oepure. OHM yKe MOCYUTAHHI 110
penvedy B marax 4 m 5 U corjacoBaHbl ¢ HUM, a u3 OSM mpumyT U3 OPyroro MCTOYHUKA U C
MaTpulLlel MOT'YT He COBIACTh. [To1yyumcsA - 0o IATH CIOEB B rpymie Tomorpadus.

IIIar 7. 2.03 Topo2Raster (penbed U3 BeKTOPOB) MuHMMaIbHBIN HAOOP BXOOB:

* W301uHUH U3 I1ara 2 ¥ NoJjie BbICOTHI;

 TanbBerm u3s mara 4;

* TOYKHM BBICOT U3 IIara 5 U ojie OTMETKY;

* O3épa m ype3 BOObI 13 Il1ara 6 U Iojie OTMETKHY ype3a;

* Pa3zmep siueriku. OOPLIBLI IOfIaiTe, €CITH OHU €CTh B TOITIOOCHOBE. IT0/1y4umcsi - HOBBIH pacTp
penbeda, TOCTPOEHHBIN II0 TUIU3NPOBAHHEIM BEKTOpaM, a He 10 OOHUM TOPU30HTaJIIM.

IIar 8. 2.12 HeBsi3Ka ropu3oHTaed npoTusB IIMP MuuumMyM - [OpH30HTaJIHM U3 I11ara 2, mojie
BbICOTHI, IIMP u3 mara 7. I[Toayuumcs - TOYEeUHBIN CJION HeBsSI30K M oTuéT HTML. CMoTpuTe Ha
cpenHee CMeIlleHNEe U Ha OOJII0 TOYEK, IIPOMaXHYyBIIUXCS OOJIbIle YeM Ha ITOJIOBUHY CEYEHUS.

IITar 9. 2.13 Iuaraoctuka reppacunara IIMP Muuumym - IIMP u3 mara 7 u Ceuenue penbeda,
TO Ke, 4TO Ha mare 2. [loayyumcs - UHOEKC IPUTSIKEHUS OTMETOK K ypOBHAM. OKOJIO eTUHUIIL
O3HavaeT, YTO CTyIIeHelU HeT, [Ba U BHIIIE O3Ha4YaeT TePPACHUHT.

ITar 10. 2.14 CHsATHe cTyneHeH (CriIaXuWBaHHe C OorpaHuYeHHeM) HyxXeH, TOJIBKO eciiu
OpefbIAyInuil IMar Hamen TteppacuHr. MunumyM - IIMP co ctynensimu, CedeHue penbeda,
HArepauuu 50. [Toaydumcs - WCIpPaBIEHHBIA penbed U OTYET [0 M Mocne. MHOEKC [OoIKeH
OIYCTUTHLCA K eIUHUIIE.

Ecnu xoTHUTE IIPOBEPUTH HE CBOU HAHHLIE, a CAaM METOM, 3aMeHHuTe IepBhid Imar Ha 2.10 Iemo-
penbed c draxkoM OBpaKHO-0a/I0OUYHasI ceTh. Torma HCTHHHAS TOBEPXHOCThL U3BECTHA 3apaHee,
¥ BUIHO, YTO UMEHHO TepPseTCs IpU nocTpoeHuu. OBparu TePsSIOTCS IIePBBIMU.

CBepuTh C UCTUHOM MOXKHO OByMs ciocobamu. HarisioHo - MOCTPONUTE U30JIMHUY 110 BOCCTAaHOBIIEHHOMY
penbedy C TeM Ke CeYeHMEM U HaJ0XHUTe UX Ha TOPU30HTAJM Iara 2 OPYTruM HBeToM. JIMHUUN
OOJIZKHBI JIedb [OPYr Ha [Apyra U BIpaBe pa30MTUCH TONIBKO Ha MaKyIIKaxX BHIIIIE ITOCIemHeM
TOpPU30HTaJNM. YHUCIIEHHO - KaJIbKY/ISITOP PacTpPOB, BhIpaXKeHMe «BOCCTAHOBIIEHHBIM MUHYC UCTHUHA»,

U CTaTHCTHKa Pa3HOCTM B CBOMCTBax cjiosd. IIpu cedyeHUM 5 M OXKUOAETCS CpegHee OKOJIO HYyJS

1 pa3bpoc mopsimKa MeTpa, a HauOoJbIllne PAacXOoXKIAeHHs Ha BeplinHax. Ecnu moOaBuTh B miar 7
TOYKHU BEPIIMH U3 IIara 5, pacX0oXKAeHus Ha MaKyIIKaX 3aMeTHO COXKMYTCS, ¥ 3TO POBHO TOT OTBET,
3ayeM Tonorpadnl HOAIUCHIBAIOT OTMETKU BEPIINH.

Cuenapuui 3. MHe Hy2>KE€H pa3pe3

Tpu MUHYTHL.

IITIar 1. 4.10 IIpumep a1 pa3pe3a (memMo) MUHMMYM - HUYEro 3ajaBaTh He HYXKHO, BCE II0
yMmonuanuio. IToaydyumcs - Habop coéB B rpymne [IpuMep pa3pesa.

IITar 2. 4.01 Pa3pe3 nmo nuHuu MunHumyM - JIuaus pa3pe3a, [loBepxHOCTH CcBepxy BHH3I,
BepTuKaabHBIH MacmITab. [Tosyyumcs - 4epTéx pa3pe3a B MHKEHEPHOM CHUCTeMe KOOPOWHAT,
C OCSAAMH, OTMEeTKaMU U I[10JI0CaMU I1J1aCTOB.

Kyma uaru ganbiiae

PyKOBOMCTBO OMHMCHIBAET KaXKObI MHCTPYMEHT IIOAPOOHO, C ITapaMeTpaM{ W OTOBOPKaMHU. 30eCh
HaMEpPEHHO HeT HU ONLMN, HM TEOPHH. 3afada CTPAHHUIILI MPOBECTH Bac IO MOAYIIIO OOWH pas, a
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H€é 3aMEeHUTh JOKYMEHTAIIUuIO.

Oanusie OpenStreetMap - © ydactHuku OpenStreetMap, ODbL. Matpuna Copernicus GLO-30
pacmpocTpaHseTcss CBOOOIHO.

IIpunoxkenue. ITojisi ;eMo0-CI0€B

CBopka 1mojeu Bcex TreHepaTOpPOB EMOHCTPAIIMOHHEIX IaHHEBIX C EOIUHUIIAMHA. 3HaueHUg OJEMOHCTpPAIIMOHHEIE,
u TaM, Irme BeJIM4KrHa a6CTpaKTHa, €OUHUIBI YCIIOBHHEI.

Beixogsl rpynnsl «Tonmorpagus»

Cnout nuanil PedHasi ceThb (MHCTpyMeHT 2.06):

Tlone Tun CMEBICJI, €IUHUIIL

order enoe nopsigok Ctpanepa
acc_out opo6HOEe aKKyMyJIsaIds B 3aMbIKQHUM 3BEHA, ST4eeK
length m pgpo6GHoe pnuHa 3BEeHa, M

Cnoit monurounoB Baccenusbi (2.07) HecéT basin (Homep Oacceiita, 1lesoe) ¥ area_m2 (IJIOIAMIb,
M2). Cnoii Touek Bepmunsbl (2.09) HecET z (BrIcoTa, M) 1 drop (IIpeBHIIeHNEe HaJg MUHUMYMOM OKHa,
M). Cyiou TOrmoocHOBEH (2.02) HecyT name 1 osm_id, BOOOTOKM AOIIOTHUTENRHO Waterway, BOGOEMEI
water, BepimHH ele (BricoTa, M), 06preIBH kind. [Temo-penbed (2.10) - pacTp 6e3 momnew.

CkBaxKuHbI (IeMo0) - HHCTpyMeHT 1.09

Crnoit Touek CKBazKHHBI (IeMo0):

ITone Tun CMBICJI, €IUHUIIE

well CTpOKa UM UJIM HOMEP CKBaXXWHEI

roof opobHoe abconroTHasd 0OTMETKa KPOBIIU
mjaacra, M

thick opobHoe MOIITHOCTD IIJIacTa, M

X opobHOoe copmepzKaHUE YCIIOBHOTO
KOMIIOHEHTa, IIPOIEeHT (J1eMo)

head opobHoe Harmop, M (Heobsi3aTeJIbHOE
none)

K opobHoe Ko3dbUuMeHT unbTpaIny,
M/cyT (meMo, HeoOs13aTeIbHOe)

T opobHoe BOIOIIPOBOOUMOCTE, M?/cyT, T
= K-MOIIHOCTH
(Heobs13aTENBHOE)

mintype CTPOKa MUHTHUII, KaTeropus (geMo
3aMelleHus, Heo0s3aTelbHoe)

dz opobHOoe BEUYUHA, TUHEWHO
CBsI3aHHas C gpeidom, yc.
(Heobs13aTENBHOE)

Heob6s13aTenbHbl pactp IToBepxHoCcTs apeuda (HemMo) - CTOPOHHSS IIOBEPXHOCTh [JIsi KPUTHHTA
C BHEIIHUM Apeldom, ycil. eq.
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IIpodunu 31eKTpopa3BeIKH - HHCTPYMEHT 1.10, pexkuM 31eKTPOpa3BeaKH

Cnoit Touek IIpodunu 3nekrpopa3Benku (pk, EII, BII):

ITone Tun CMBICJI, €UHHUIIE

profile mesioe HOMeED IIpoduIs

picket m ppoGHOe THMKeT OT Havasa IpPouisa, M

pk CTpOKa nukeT MeTkou [1K (Hanpumep ITK5+20)
z IpoOHOEe OTMEeTKa MOBEPXHOCTH, M

rho k OpobHOe KaxXylleecsl COMPOTuBIeHue pK, OM'M
rho true mpoGHoe pK 6e3 mryma, OM M (3TaANOH)

sp IpoOHOe MOTEeHIIHAJl ecTeCTBeHHOro mons EIT, mB
vp IpoOGHOe BHI3BaHHas momspuslarus BII, mB/B

IIpodunu ocemanuu - HHCTPpyMeHT 1.10, pexxuM ocegaHHH

Cnoit Touek IIpodunu ocemanui (Myabaa, TYpoB: N):

ITone Tun CMBICII, €OUHHUIIE

profile enoe HOMep mpodumns

picket m OpoOHOe IIHMKEeT OT Havaja OpoduiIs, M
pk CTpOKa nukeT MeTKou [TK

tour 1esoe HOMeEP Typa HabJomeHuH

z OpoOHOe OTMEeTKa ITOBEPXHOCTHU, M
settle opoOHOe ocemaHUWE, MM

settle true ppoGHoe ocenanue 6e3 mIymMa, MM (9TaIOH)

HaHHbIE 0151 pa3pe3a - UHCTpyMeHT 4.10

IToBepxHOCTSH 1...6 (PAcTpEl) - OTMETKHU IIECTU HOBEPXHOCTEMN CTONKOU, M. CBEpXy BHU3 3TO
1 KpoBsi BepxHEN BMellamllel, 2 KpOBad M 3 MOAOMIBa 1-TO IPOMBIIIIEHHOTO, 4 KPOBIA U D
TIOOOIIIBa 2-TO IIPOMBIIIIIEHHOT0, 6 ITOOIIBA HUKHEW BMeEIlaloe.

JIuauu pa3pe30B (IeMo0), TUHUS, IT0JIe name - uMs 1uHun (Pa3pes 1, 2, 3).

Ycresa collar (memo), Ttouku, nonsti hole_id, z (otmetrka ycths), eoh (riny6una 3ab6os1) u
number (mognuce).

HNuTepBassl interval (zemo), Tabnuiia, nosns hole_id, from, to (r1y6GuHBL 110 CTBOY OT YCThHS)
u code (MHOEKC IIJIacTa).

IInact 1-i1 mpom. (memo) u IlmacTt 2-# mpoM. (IemMo) 3TO MHOTOKaHaJIbHEIE pacTphl. Kaxart
1 kpoBnsa (M), KaHan 2 mopomiBa (M), KaHamn 3 cofepzKaHue (OPOIeHT), KaHal 4 MWUHTHUIL
(kaTeropus 1 unu 2).

Pazmom (memo, 2D), nuHUs, II0JIe name.

Mapkep ¢ Z (memo, 3D), muHUsSI C OTMETKOHU Z, IOJIE name.

3o0Ha (DemMo, IOJIUI0H), IIOJIUTOH, II0JIe name.

Onpoxkunyras TIN (memo), 3D-rpaHu, I10ojie name.

[HanHabie Ojisa PpaKTajaioB - HHCTPyMeHT 7.05

Peku (memo), muHuH, mmojne order (11eoe) - TOPSIOOK NPUTOKA B MePaAPXUU CETH.
Bomoco6op (meMo), IOJIUT0H, II0JIe hame.
Beper (memo), MuHNUs, II0JIe name.

IInmoTHOCTH (HEeMO) - uHCTpyMeHT 3.08

Cnoit Touek [1eMO-TOUYKH:
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ITone Tun CMBICJI, eUHUIIEI

mass pgpobGHoe Macca 3amepa (gemo, 50 Ha TOUKY)
prec OpoGHOe CHUrMa HeoIpemeléHHOCTH, M

Crnowt nurUY [IleMo-ITHHHH:

ITone Tun CMBICJI, €OUHUIIHI

mass Ipob6Hoe Macca 3amepa (memo, 100 Ha TUHUIO)

prec IpoOHOEe MONyIIMPHHA KOpUOopa, M

from m pgpobGHOe HaYano MHTepBasa II0 JUHUU, M (MOXKeT OBIThH IIyCTO)
to m opoOHOe KOHeIl MHTepBaJjia 10 JIMHUHU, M (MOXKEeT OBITh IIYCTO)

Croi mouroHoB [1eMo-ImOJIMT OHbI:

ITone Tun CMBICII, eUHUIIE

mass pgpo6Hoe Macca 3amepa (memo, 150 Ha TOTUTOH)
dasy 1ernoe 1 - monuroH nop maszuMmetputo, 0 - paBHOMEPHBIU

BcnomorarenbHEIN pacTp BermoM. pacTp (ma3uMeTpHsI) - TPafueHT 3HaYeHUH [J1 0a3UMeTPUIECKOT0
pexwuma 3.07, yci. eq.

IIpunoxenue. IINMOTHOCTL IePEeMEHHOH OIMOPHI: MOIIAar0BO

Paz6op mHCcTpyMeHTOB 3.07 u 3.08 OoT reHepaiuu OeMo [0 TOTOBOTO pe3yjbTaTa, C IOSICHEHHEM
Kaxpaoro napamerpa. [IpuMep mokasbsBaeT, KaK IIPOBEPUTH MHBAPUAHT MacCHl CUETOM.

IITar 1. CrenepupoBarts aemo (3.08)

3anyctute 3.08 IIpuMep OJis1 IJIOTHOCTH (IeMo).

* O01acTh (3KCTEHT) - TPAHUIIEI TeHePaluy. 3ajaiTe IPIMOYTOJIBHUK Ha KapTe WU 110 CJIOI0.
ToguTcs mo60M MeTPUYECKUI 0XBAaT, HaIpUMepP KBaJpaT HECKOJIbKO KUJIOMETPOB.

+ flyeHKa BCIIOM. PpacTpa, M - [lIaT BCIOMOTaTEeIbHOr0 PacTpa [jisd Ja3suMeTpuu. [10 yMOT4aHUIO
50, Oys meMo mDOCTaTOYHO.

e 3epno I'CY (Jo1.) - TOBTOPSAEMOCThE ITpuMepa. I[Ipu omHoOM 3epHe Habop OOUMHAKOB.

Ha Brixome 4detrwipe ciod - [demo-Ttouku, [lemo-nunun, [lemo-moauronsl 1 BcooMm. pacrtp. B
XKypHaJie yKa3aHa 3ajiokKeHHas Macca, Touku 500, nmuauu 200, nonurous 300, utoro 1000.

IITar 2. IInoTHOCTH O TO4YKaM (3.07)

3anyctute 3.07 ImoTHOCTSL IO 3aMepaM Ha cjioe [1eMO-TO4YKH.

* 3amMmepsl - ciIol [1eMO-TOYKH.

* ITone maccehl - mass. Ecimu ocTaBUTh IIYCTHIM, Macca KaxXaoro o0bekTa paBHa 1.

* ITore TOYHOCTH - prec. [I71 ToOYeK 3TO CUIMa rayCCOBa IISITHa B MeTpax. YeM OoJbIlle CUTMa,
TeM 60Jiee Pa3MBIT M HU30K BKJIAI TOYKH.

* Pa3Mep sA9eHKH, M - ITIaTr CETKU pe3ynabTaTa. MeHbIle sueiika - moapobHee KapTa U [OJbIIe
cuéT. Ha mnoTHOCTL B Macce Ha KM? pa3Mep S4YetKU He BIUseT, TOILKO Ha JeTalbHOCTh.

¢ 00/31aCTh - OCTaBbTE MYCTHEIM, BO3BMETCSI II0 CIIOIO.
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* Hocurenb 3a KpaeM - [JOHOpMHPOBaTh BHYTPH JIEPXKUT BCIO Maccy B o6nactu, IloTepsars
Maccy oOTOpachBaeT BEHIIIEOIIYI0O 3a Kpal dYacTbh C HOpenynpeXxpeHueM. [Ins IpoBepKU
WHBapuaHTa 6epuTe JOHOPMHUPOBATD.

* Curma no ymordaHuio ([1om.) - nogcraBasieTcs, Korga I1ojie TOYHOCTU IyCcTo. Holmb 03HadaeT
Oy SIYEUKY.

ITpoBeprTe XKypHan. Ctpoka Macca Bxoga 500, macca Ha ceTrke 500, pacxoxpgenue 0 u ecThb
WHBapHaHT, MHTEeTrpaJl NJIOTHOCTU PaBeH CyMMe Macc.

IITar 3. II'TOTHOCTH IO JIMHUAM

3anyctute 3.07 Ha cnoe [leMo-ITHHHHA.

* ITo/sie TOYHOCTH - prec - 3[ecCh 3TO INONyIINPHUHA KOpUAopa B MeTpax. JIMHKS pa3Ma3biBaeTCs
B IIOJIOCY MSATKUX KPaéB.

* from_m / to_m (Hom.) - monsa from_m u to_m. Y ogHOU OeMo-TUHUU MHTEPBasl 3amaH, U B
pe3ynbTaTe pa3sMa3bIiBaeTCs TOIBKO ero 4acTh. I1yCcThle IOJIg 03HAa4YaloT BCIO TMHUIO.

B xxypHane Macca Ha ceTke 200. Ecnu BKIIIOUEH peKUM IIOTEPU MAcCHl M KOPUAOP BHIIIEN 3a Kpal,
pacxoxkpaeHHe IT0KaXeT, CKOJIbKO MacCHhI YIIJIO.

IIIar 4. II'TOTHOCTH 110 IIOJIMTOHAM U HJa3HUMETPHUS

3anyctute 3.07 Ha cioe [1eMO-IIOJINT OHBI.

» Be3 BcmoMoraTesbHOTO pacTpa Macca IIOJIMTOHA PAaCKJIagbIBaeTCs PABHOMEPHO II0 €ro
TIIOIAIH.

* Bcmom. pactp ([om.) - mogaiite BcmoM. pacTp u3s memo. Torga Ojisi MOJTUTOHOB BKITIOYAETCS
Oa3uMeTpPHsi, Macca PacipenensieTcs IPOIOPLUUOHAIPHO 3HAYEHUSIM PacTpa BHYTPH IIOJIUTOHA,
a He poBHO. Eciu pacTp BHYTPH MOJIUTOHA ITYCT, HHCTPYMEHT OTKAThIBAETCS Ha PaBHOMEPHOe
¥ TIHUIIET 9TO B KypPHAal.

Macca Ha cetke 300 B o6oux pexkMMax, MEHSETCsS TOJIbKO ¢dopMa paclpefeeHuss BHYTPHU
TIOJIUTOHOB.

IITar 5. CMemIaTh THINIBI Yepe3 JOIIHCHIBaHUE

Yrto6rI coOpaTh TOUKY, TUHUU U IIOJTUTOHEI B OOUH PacTp, IporouuTe 3.07 TpUXKOHI HOOPS.

» IlepBHIil 3aIyCK - KaK 00BIYHO, IIOJIy4aeTe TPEXKaHaIbLHLINA PacTp.

* Bropoit u Tpetuii - B mapamMeTrpe [JomHcaTh B CYHIECTBYIOIIHH pacTp ([Iom.) yKaxKure
pacTp U3 IpPemBIOyIIero 3amnycka. MHCTpyMeHT yuTaeT TPU KaHaja, 0oOaBiisieT HOBYIO Maccy
¥ BO3BpalllaeT 0OHOBIEHHLIN PACTP.

IMTocme Tpé€x momMCHIBAHUYM CyMMapHasi Macca Ha ceTke paBHa 1000. Kanamner 2 1 3 (Zm-0o u Zm) OJis
9TOTO U CJIy2KeOHbIe - OHU ITO3BOJISIIOT JOIMCHIBATh CEPUSIMHU U [IepkKaTh KapTy 9pPeKTUBHON CUTMBI
TOYHOMU.

IITIar 6. 9¢ddexTUBHAA CUrMa

3agaiiTe HeoOs13aTebHBIN BEIX0T D PeKTHBHASI CUTMa. JTO CPeIHEeB3BEIIIeHHAs CUTMa 10 TYelKe
- KapTa 3¢pdeKTUBHOM TOYHOCTU. ['e NI0OTHOCTh HabpaHa TOYHLIMU HOCUTEJISIMHU, CUTMa Maja, I'he
pa3Ma3aHHBIMU I'PYOLIMU MTPUBSI3KaMHU - BeJIMKa. DTO aHAJIOI KPUTHHTOBOM OUCIEPCHUU OJIS dTazKa
IIJIOTHOCTH, M OH ITOKA3hIBAeT, TOe Pe3yJIbTaTy MOXKHO IOBEPSTb, a Tle€ OH JEPKUTCS Ha I'PYOBIX
HOCHUTEJISIX.
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Kak autaTrh UTOT

Kanan 1 pe3ynbTaTta - IJIOTHOCTh B Macce Ha KM2. OTKpHIBaTe €ro OOHOKaHa/IbHOU IICEBOOLIBETHOMU
CUMBOJIMKOM. [TsITHa IIJIOTHOCTH - TaM, I'lie CTyIlIaloTCs HaJeXHble 3aMephl. THBapHUaHT B XKypHale
MOATBEPXK/aeT, YTO Macca CoXpaHeHa M pe3ysbTaT KOPpeKTeH. CIoi A0KeH ObITh B METPUYECKOM
CuCcTeMe KOOpAWHAT, MHauYe UHCTPYMEHT OTKaXKeTcs paboTaTs.

IIpeognpusaTuam

Isoliner pa3BuBaeTCcs Ha 3apadax peajbHBIX NPEeOUpUATHN. MBI BHIIONHSEM OOPabOTKU IIOT
perjaMeHT [IPOM3BOACTBA, 3aKJII0YaeM [OIOBOPHI TEXHUYECKOU IOOAepXKKU C TapaHTheUd U
BHEIpPsSeM MOOYJIb B ITPOM3BOACTBEHHBIN LIMKJI, BKITIOYass MHTETPALIMIO C KOPIIOPATUBHLIMU Oa3aMu
maHHBIX. [Togpo6HOCTH - https://www.informpp.ru/rinaBHas-cTpaHUIa/IPENIIPUATUIM

2KypHaJl ¥ I1aHeJ/Ib HHCTPYMEHTOB

Isoliner BegéT xKypHan paboTsl B daiine isoliner.log pspmom ¢ mpodunem QGIS. B Hayane ceanca
numryTcsa Bepcum mnaruHa U QGIS, 3aTeM uMs 3anylleHHOTO MHCTPYMEHTA, €ro IIapaMeTphl, BpeMs
CcuéTa, a ipu cboe - onucanue omubku. OKHO pacyéTa 3aKphIBaeTCs, a Qaiil 0CTaETCs, I03TOMY ITPU
o0pallleHUY NOCTAaTOYHO IIPUJIOKUTE €T0.

OTKpHITH KypHaNl MOXKXHO Yyepe3 Moaynau - Isoliner - 2Kypnas unu kHonkoi 2KypHas B okHe O
mwiaruHe. Ha nma"enu naCcTpyMeHTOB Isoliner HaxonsaTcs KapTa IIJIOTHOCTU U OKHO «O IIJIaTuHEe».

JInLIeH3us1 U nmoggepKKa
IInarun pacnpoctpansieTca nop nuneHsueit GNU GPL v2 umu HOoBee (GPL-2.0-or-later) - Toi

xe, uto u caM QGIS. Tlomnawei Tekct B ¢aiine LICENSE B kommuerte. © OO0 «HMHbOpPMA++>»,
www.informpp.ru.
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