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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 pmuamore KaxXpmoro HHCTpyMeHTa eCTh KHOIIKa «CIpaBKa», OTKpHIBammasa 3T0 pykKoBoacTBo (PDF
B KOMIIJIEKTE IIJIaruHa). [IpaBas maHenb quajora OOIOJIHUTEJIbHO IT0Ka3kBaeT KPaTKYIo IOICKa3Ky
10 MHCTPYMEHTY. PYKOBOJICTBO U CBeJEeHMS O BEPCHUM OOCTYIIHEI M 03 OTKPHITUS UHCTPYMEHTa. B
MeHI0 Moayau ects nmogMeH:o Isoliner, a B HEM fBa yHKTa - O myIaruHe C BepcUel, CChIJIKaMu U
ucrtopuen namenennu u Pykosoacreo (PDF).

Kanan PacTpa BO BCeX MHCTPYMEHTaXx BI:IﬁI/IpaeTCH BEIIIAAIONIUM CIMCKOM C UMeHaMM KaHaloB. Y
MHOT'OKaHaJIBHOI'O I'puaa I1jiaCTa B HEM CTOSIT «KPOBJIA», «IIOOOIIIBa» U KMEHa CJIOEB IIapaMeTpoB.



Bce HHCTPYMEHTBI

Huzke Bech cocTaB ImpoBaiiiepa, Kak OH CTOUT B maHenu OOpabdoTKa.

1. I'pug 1 30 THHHH

.01 J[lekmacTepusaius (Beca)

.02 2D Kriging (Touku — pactp)

.03 MuHuMasnbHas KPpUBKU3HA (TOYKH — pPacTp)

.04 VI3051mHUYM U3 pacTpa

.05 BapuorpamMma (3KcnepuMeHTalIbHas)

.06 BapuorpamMMHasa KapTa (@aHU30TPOIIMA)

.07 Kpocc-Banupmanys BapuorpaMMbl

.08 Kpocc-sanupauus metoga (LOO)

.09 ITpuMmep ckBaxkuH (OemMo)

.10 [Ipumep reodpusndeckux npodunei (memo)

.11 Bpe3ka nogpo6HO# TOBEPXHOCTH B PETMOHAIIBHYIO
.12 MBA: mynbTHCeTOUYHBIE B-critaiHBI (TOYKY — pPacTp)
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2. Tonorpadus

.01 3arpy3ka LIMP no pamke

.02 3arpy3kKa TOIIOOCHOBEI II0 paMKe

.03 Topo2Raster (penved 13 BEKTOPOB)

.04 [TogrotoBKa penbeda

.05 CToK 1 akkymynsanus (D8)

.06 Peunas ceTb

.07 baccelHsl 1 BOmopa3aenbl

.08 YKJIOH U 9KCIIO3UIUS

.09 BepLIWHEL U IMEL

.10 TeMo-penbed

.15 OTYET 110 CTBOPY

.16 Bomoc6op. JIunuu 1 KOHTYPH (KaHaBhl, Kapbephl)
.17 OTY4ET 110 TOTOBOMY BOZIOCOOPY

.18 Hacrhinmu u BeieMKU (00BEMBI PaboT)

.19 Kaupunatel 6pOBOK U ITOMOIIB

.20 BpoBKY U TOAOIIBH B paboTy

.21 IIpumep Kapbepa (memo)

.22 [IpodunupoBaHUEe OTKOCOB

.23 JIMHUH CTOKA OT TOYEK, TUHUN U KOHTYPOB

L]
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2. Tomorpadusi: TMAarHOCTHKAa M MpaBKa

* 2.11 Pa3menuTh TOPUI3OHTAJIU OJIS IIPOBEPKU

* 2.12 HeBs3ka ropu3onTaneu npotus LIMP

* 2.13 luarHOCTUKa Teppacuara LIMP

* 2.14 CHATHE CTyII€HEN (CrilaXkUBaHMe C OTPaHUUYEHUEM)

3. [lonmoTHUTE/ILHbIE HHCTPYMEHTHI aHAJIL3a

* 3.01 KaTeropuanbHbIi MHOUKATOPHBI KPUTUHT

.02 Kpuruur c BHentHuM apetidoMm (External Drift)

.03 KapTa BepOSITHOCTH IPEBHIIIEHU S

.04 TugpaBnUYeCcKuil rpagueHT ¥ HallpaBJeHKWe ITOTOKa
.05 YoenpHBIN pacxon (3akoH [lapcu)

.06 'ayccoBa cumynsauus (SGS)

.07 [I;1oTHOCTE 11O 3aMepaM (IlepeMeHHas oropa)

.08 IIpuMep Oig MJIOTHOCTH (OeMo)

.
w wwwwwuw

4. Pa3pe3

* 4,01 Pa3pe3 II0 IMHUN



.02 CKBaxKMHHI Ha pa3pe3e (Momesib OypeHus)
.03 Cocras macTa Ha pa3pese

.04 ITepeceueHune MOBEPXHOCTEH C Pa3pe3oM
.05 [lepeceyeHmre BEKTOPOB C pa3pe3oM

.06 Ilepeceuenue TIN c pa3pe3om

.07 IIpoekius 00HEKTOB Ha pa3pes

.08 CrrpoelipoBaTh C pa3pes3a

.09 Pa3BépTKa cTeHKU CTBOJa (6eTa)

.10 IIpumep nons paspesa (memo)

.11 O6pa3el cupaBOYHUKA IIJIaCTOB

.12 37eMeHTH 3aJjIeraHus 10 CJIedy BhIXoma
.13 CopepaKaHus II0 IIJIaCTY B YCTBAX

B R R T T L T T N

5. 'eomoruuyeckasi Mmoaeas (0era)

.01 CoryzacoBaHHOCTD ITa4YKM IIJIaCTOB

.02 IIpumep paspesa (gemo)

.03 COopKa mayku oT penbeda

.04 KoppeKius madku 110 CTaTUCTUKE MOIIHOCTEN
.05 ManudecTt Mmogenu

.06 CKJ1Iad4aTOCTh IOBEPXHOCTU

L]
[, IO, RO, IO, O, R0

6. l'mgponorusi pex

* 6.01 CTBOPHL U KPUBEIE PACXOOB
* 6.02 IIoUIroH 3aTONJIEHUS

* 6.03 MMmopT TabmuIil CTBOPOB

* 6.04 [Tpumep peku (gemo)

7. PpakTaJIbHBIA aHAIN3

* 7.01 ®pakKTajgbHas Pa3MEPHOCTh

* 7.02 Box-counting macku

* 7.03 Pa3MepHOCTEL TUHUN U I'PaHUIl

* 7.04 PaaMepHOCTh MUHKOBCKOTO (BEKTOPHI)
e 7.05 ITpumep mist ¢ppakTanoB (gemo)

8. O0OMeH TaHHLIMH

* 8.01 [Tpurates LandXML
e 8.02 3anmucaTth LandXML
* 8.03 [Tpumep LandXML (memo)

Bcezo uncmpymenmos: 74

BBICTPBIM CTAPT

UHCTPYMEHTOB B IIJTaTMHE MHOTO, ¥ BHIOMpPATh U3 OOIIETr0o CIHUCKA TSAXKEeI0. ITOT pas3fesl YCTPOeH
VHaYe - He TI0 MHCTPYMEHTAaM, a 1o 3amadyaM. HaliguTe Ty, 9TO IOX0’Ka Ha BaIlly, M UOUTE TI0 IIIaram,
OCTaJIbHOE MOJKHO HE YUTAaTh.

O61J1ee IIPAaBUJIO OOHO - HHCTPYMEHTBI He JOraJabIBalOTCs, OHH CIIPAIIIMBAIOT U NOKJIaAbIBAIOT.
ITouyTy KaXabLI¥ TUIIET B ZKYPHAaJI, YTO UMEHHO OH DPEIInJI, ¥ ITI049YeMy II0JIYYUJIOCE CTOJIEKO 06'BeKTOB,
a He MHa4ve. }KypHan CTOUT OTKPHIBATH BCerna, 0Cco0eHHO B II€PBLEIE PA3HI. TaM OOBLIYHO W JI€KUT
OTBET Ha BOIIPOC «IIOYEMY BEIIIJIO HE TO>».

ECTh CKBaXKHHBI, HYZ2KEeH PpacCTp U U30/IHHHUHA

Camas yacTas 3afjada U caMas CTapad - TOYKHU C 3aMepaMU IIPEBPATUTE B IIOBEPXHOCTh. IHocTaTo4yHO
OBYX MHCTPYMEHTOB.
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1.02 2D Kriging cTtpouTt pacTp 1no ToukaMm. OpAuHapHbLINA KPUTHUHT OLIEHUBAEeT 3HaUeHNE B SUelKe
KaK B3BEIIeHHOe cpeaHee OMMKAWIIMX 3aMepOB, MPUYEM Beca OH HE BBHIAYMHBIBAET, @ BHIBOIUT
M3 TOTO, KaK OBICTPO 3HAYEHUS PACXOMSTCSI C PacCCTOsSHWEM. 3amaTh HAMo IIoJie 3HAaYeHUS U TPU
napaMeTpa Mopenu. Paguyc - masnblille HEro 3aMephl yKe HU 0 4éM He roBopsaT. Ilopor - oOmiuii
pazbpoc. Harrer - pa3bpoc, oCTalomuiicad Ha HYJIEBOM PAaCCTOSHUM, IOTPEIIHOCTh 3aMepa IIII0C
M3MEHUYNUBOCTL MeJIb4e Iara cetu. d4deliky 6epuTe MPUMEPHO B YETBEPTL-IATYIO YaCTh CPETHETO
pacCTOSTHUS MeXOy CKBaKHMHaAMH: MejIbuye He JOOaBUT TOUHOCTH, a CUUTAThCS OyIeT OOJIbIIe.

BmecTe ¢ MOBEPXHOCTHI0 MHCTPYMEHT BBHIIAET KapTy OUHIMOKHM KPHUIMHIA, U CMOTPETh €€ Hafo
Bcerga. CamMa IMOBEPXHOCTh BHITJIIOAUT OOWHAKOBO TJIAafKO M TaM, T'Oe CKBa*XWH MHOTO, U TaM,
roe pe3ysbTaT Oep:KUTCSI Ha OOHOM JaJIEKOM 3aMepe. PazHuNy MexX[y 3TUMU OBYMS ClIydasiMU
ITOKA3kIBAET TOJIFKO KapTa OMIMOKH.

1.04 U301MHHH B3 pacTpa IIpeBpallaeT IIOBEPXHOCTh B TOPU3OHTAIM C MOOMNUCSIMHU, a IIPHU
HagoOHOCTH U B IIOJIUTOHHI Muana30HoB. CeuyeHue 3amaéTCcs YUCIOM uy maroM. s penseda Tam
XKe ecTh (prraxkok Tonorpa¢uyUecKux MOANUCEN: OHM Pa3BOPAaYUBAIOTCS TakK, YTOOB BEPX CMOTPEN
Ha BBICOKYIO CTOPOHY.

IMomrpo6oBaTh MOXKHO 1 63 cBOuX HaHHBIX. 1.09 TIpuMep CKBazKuH (IeMo0) BLIIAET TOTOBLIM Habop
TOYEK C PeaJIUCTUUYHOMN IIPOCTPAHCTBEHHOMN CTPYKTYPOHU.

anbine, Korga morpedyercsi o0ocHoOBaHHe. [TapaMeTphl MOJeNiM MOXKHO He IombupaTh Ha
rna3. 1.05 BapuorpaMmma CTPOUT UX II0 CaMUM HOaHHBIM U PUCYeT IpadUK, Ha KOTOPOM BHUIHO,
€CTh JIU B MaHHBIX ITPOCTPAaHCTBEHHAs CBsI3b BoOOIe. Ec/u sKCcIepuMeHTaJIbHbIEe TOUKU JI0XKATCS
OecropsaooYHO, HMKaKOIl MeTonm eé He co3gacT. 1.06 BapmorpaMMHasi KapTa IIOKa3bIBaeT
QHM30TPOIUIO - KOTHa CXOIACTBO TSHETCS BHOJb OOHOTO HAIIPaBJIEHWS CUJIbHEEe, 4YeM IIOMEepPEK,
u 910 Hago y4decth. 1.08 Kpocc-Bamumanus (LOO) yOupaeT KaxKAyl0 CKBaXKHWHY II0 O4Yepe[nH,
MIpeACcKa3biBaeT 3Ha4YeHUEe II0 OCTaJIbHBIM U BBLIBOAUT PaCXOXKMeHUEe YUCIIOM - IPSIMOM OTBET Ha
BOIIPOC, HACKOJILKO MOXHO BEPUTHL KapTe. YOauyHBIM HabOp IapaMeTpPOB COXpaHsAeTCcs Ipoduiem,
yTOOH He HabupaTh ero 3aHOBO.

ECTh OTKpBITasi MECTHOCTh, Hy2keH pejibed U TOIIOOCHOBa

CBoux CHEMOK HET, a KapTa HyXHa - ClIydall paHHUN U caMblil YacThIi. Bcé 6epeTcst U3 OTKPHITHIX
MCTOYHUKOB IpsiMo B QGIS, 6e3 pyYHOro CKauuBaHUS apPXUBOB.

2.01 3arpy3ka IIMP nmo paMkKe KadaeT BEICOTH II0 3afgaHHOMYy oxBaTy - Copernicus GLO-30
U Apyrue OTKpPHIThie Habopwl. [IpuxomuT pacTp B MeTpax, yKe NPUBEOEHHBIM K METPUYECKOM
cucteMe KoopaouHaT. TpUAIlaTh METPOB STYEHKH - 9TO MaciuTab mopsoka 1:25000: X0mIMBI, TOTHUHEI
U BOopasmesibl YUTAlTCs, a OpoBKa Kapbepa WJIM OOPOXKHAsS HaCHIIb - HEeT. [IoHMMaTh 3TO HANo
Ccpa3y, mHade OT pe3yjbTaTa XKOYT HEBO3MOKHOTO.

2.02 3arpy3ka TONMOOCHOBBI II0 paMKe OepéT M0 TOU Ke paMKe BEKTOPHYI0 OOCTaHOBKY W3
OpenStreetMap: BoOHBIE MJIOIIAOM, PEKH, OOPOTH, 3MaHWs, jJeC. BomHbIe OOBEKTH IPUXOOST
MMOJIUTOHAMMU, BKJII0Yasi COCTaBHBLIE - 03€PO C OCTPOBOM OCTAETCS 03€POM C BHYTPEHHUM KOJILIIOM,
a He CIIJIOIIHBIM TIOJIMTOHOM. DTO TOT CJIOM, KOTOPLIN AaJsibllle TTOAAETCS B UHTEPIIOISAIINI0 YPE30M
BOMBI, €CJIH ITIOHAA0OUTCS ITepeCcYnTHBaTh pesbed.

CkauanHasi IIMP mouTtu Bcerma TpebOyeTr 2.04 IToaroroBkmu penbeda. B oTKpuITEIX Habopax
BCTPEYAIOTCHA IIYCTOTEI, IIIYM UM JIOKAJIbBHBIE MBI, KOTOPBIX B IIPUPOOE HET. 3arnonHeHne MOHUXKEeHUN
37ech He KOCMeTHKa - 6e3 Hero CTOK He CUUTAeTCs BOBCe, BOOa YTHIKAETCS B IIEPBYIO XKe JIOKHYIO
simy. ITocne moaroToBku paboTaloT TPU MHCTPyMeHTa nompsia. 2.05 CTOK M aKKYMYJ/ISIIUMS OaE€T
HallpaBJieHUs U HakomnseHue. 2.06 PeuHast ceThb IIpeBpalllaeT HaKOIlJIeHNe B JINHUU TAJIbBETOB C
nopsimkamMu. 2.07 BacceMHBI M BOOOpa3aesibl PeXKeT TePPUTOPHUIO Ha BOOOCOOPHI.

2.09 BepmuHBI U AMBI HaXOOUT XapaKTepHBIE TOUKU pefibeda - Te caMble OTMETKHU, KOTOpBIE
Ha OyMaXKHOM KapTe MOANUCHIBAIOT YuciIoM. BMecTe ¢ TanbBeramu us 2.06 oHU 00pa3yioT CKeJeT,
KOTOPHIY ITOTOM MOKHO IofaTh B 2.03 1 nepecuuTaTh penbed yKe ¢ YIETOM THOPOJIOTUN.

M 3mech rIaBHBIN HIar, paJd KOTOPOro BCEé mpeabigyIinee M Oesjdanochb. CkauvanHas [IMP
TUOPOJIOTUYECKN HeBepHa. B Hell eCTh JI0XKHEIE SMEBl, peKH MeCTaMHM TeKyT B TOpy, a O03épa
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UMEIOT YKIOH. MICITpaBasTh 3TO GUIbTPaMu OECCMBICIIEHHO - 3al0jIHeHHUe MOHUXKEeHUH yCTpaHsieT
CIeACcTBUEe, HO He MpuYHHY. [IpaBUNBLHLIN IIyTh OPYro¥ - coOpaTh M3 CKA4YaHHOTO pPacTpa CKeJeT
MECTHOCTH U MePeCYUTATh MOBEPXHOCTH 3aHOBO C YYETOM TOTO, YTO MHI ITPO Heé y3HAIH.

Bcé, uto mobOwniTo Ha mpenpimymiux Imarax, uget B 2.03 Topo2Raster KaxXmoe CBOMM BXOOOM.
TopuzonTtanu u3 1.04 - xéctkuMu y3namMu. Touku BrICOT u3 2.09 - ToXe KECTKUMH, U C BECOM
00JIbIlIe €eQUHUIIEI, €CJIU XOTUTE, YTOORI BEPIIUHEI II€PEBENINBaJIN BEPIINHEL TOPU30HTAJIeN B 001116t
sg4yerike. TaneBeru u3 2.06 - IpuHyXKOEeHVEM IafeHUA BHU3 [10 TEYEHUIO, I0O3TOMY PEKM Ha HOBOM
penbede rapaHTUPOBAHHO TEKYT BHU3. BogHble ToIuross u3 2.02 - ype3oM BOLH, U 03€pa JI0KaTCsa
IIJIOCKOCTBIO, @ He C YKJIIOHOM. Ha BBIXOfle MO/Iy4aeTcs THAPOIOrHYeCKH KOPPEeKTHHIH penbed,
4yero CKayaHHEBIM pacTp caM 1o cebe He IaéeT.

H3zonubaun u3 1.04 Hy>KHBI B 9TOH IIETIOYKE OBAXK/HI, CIIepBa KakK CII0Cc0O0 ITOCMOTPETh Ha MECTHOCTD,
IIOTOM Kak BXOI B mepecuéT. Ceuenue 6epute mo Macitady ¥ XxapakKTepPy MECTHOCTH - Ha PaBHUHE
IAaTh METPOB, B ropax [OBafllaTh OaTh. [Mama30oH BHICOT UHCTPYMEHT IIOICKaXKeT B JKypHAe.
CIuIIKOM YacToe ceueHue 37eCh TOJILKO BpeauT. OHO IepeHecéT B HOBLIM penbed IIYM MCXOIHOTO
pacTpa, pagu yCTpaHeHus KOTOporo paboTa U HauMHalack.

Crasio nyd4mle MW IPOCTO MHAYe, IMOKA3HBAIOT Te XK€ OBa WHCTPYMEHTA, YTO M B CJIeAyIOLIeM
ciieHapuy, - 2.12 HeBsizka ropu3sonraiaer nporus IIMP u 2.13 [IuarHocTUKa TeppacuHra. A
2.05 CToK 110 HOBOMY penbedy A0IKeH OaTh peku 6e3 pa3pheIiBOB U 0€3 JIOKHBIX 03€D, U 3TO caMas
HarIsggHas TPOBEpPKa.

ECTh TOIOI/IaH C TOPHU30HTAJISIMH, HY2K€eH peabed

3apgava oOpaTHas npeaeiayiieii. He mOCTPOUTE IOBEPXHOCTE 10 PEOKUM TOYKaM, @ BOCCTAaHOBUTEH €€
110 TIJIOTHBIM TUHUSM, KOTOPhIE Y2Ke KTO-TO HapucoBail.

3mect pabotaetr 2.03 Topo2Raster - MynbTuceTOYHass MHTepnossaums mo MotuBaM ANUDEM.
I'maBHOe OTIWYHE OT KPUTHHIa B TOM, YTO y KaXKOOTO THIA BXOda CBOS POJIb. ['OPU30HTAIU U
TOYKHM BBICOT [AIOT KECTKHE Yy3JIbl, TaM OTMETKa HPHUKOJIOTa. TambBeru 3agal0T MPUHYXKIEHUE
MafieHusi BHU3 II0 TEUEHUIO, IO9TOMY PEKHU Ha IOCTPOEHHOM pejbede He TEeKYT B ropy. OOPHIBEI
paboTatoT 6apbepoM, BOOIb HUX Mepelaj He pa3Ma3blBaeTCs CrJIaXKMBaHUEM. Ype3 BOALI KJIaueT
03€pa IJIOCKOCThIO UJIX HaKJIOHSAET BOOJIb pycCiIa.

A4deliky 3aiaBaiiTe SBHO, MHa4Ye YMOJTYaHHUE MOXKET OKa3aThCsi rpybee TOTO0, YTO BHI XOTUTE YBUOETh.
9To mepBas M3 PacCIPOCTPAaHEHHHIX OomMMO0K. Ha KMIIOMEeTPOBOM y9aCTKe aBTOMAaTUYEeCKUM pa3Mep
OaeT TPUIALATUMETPOBYIO SUEUKYy, U YCTYIl B CEMb METPOB B TaKOM CETKe IIPOCTO He CYIIEeCTBYET.
HNucTpyMeHT 06 3TOM IpenynpexkaaeT B XKypHaJsie, HO JIy4llle 3agaTh Cpasy.

I[IpoBepsATh, pe3ynbTaT Hago He Ha rna3. 2.11 Pa3aenuThs TOPH30HTAIM [OJIsI IIPOBEPKH
OTKJIaAbiBaeT 4acTh nuHuii, 2.12 HeBsi3ka ropu3onTasied nmporusB IIMP mepsieT, HACKOIBKO
IIOCTPOEHHAas IIOBEPXHOCTh Pa30Ijiach C OTJIOKEHHBIMU. DTO TOT XKe IIPUEM, YTO KPOCC-BaJIugalusa
B KpUTHUHTE, U OH OTBedaeT Ha TOT ke Bompoc. OTmensHo ecTh 2.13 [IHarHoCTHKa TeppacHHIa
- UIIEeT XapaKTepHBIM OedeKT UHTEPIIONSIIMKM [0 TOPM30HTAJISIM, KOTrfa ITOBEPXHOCTH BCTAET
CTYIIEHSMM BOOJIb MCXOOHBIX MTUHUH, U 2.14 ero ycTpaHserT.

EcTh n/1I0THasA C'LéMKa, HYZKHBbI GPOBKI/I H IIOOJO0IIBbI

CréMmra c¢ BIIJIA unmu na3epHOr0 CKaAHMPOBaAHUA [MOaET pesnbed, TOe YCTYIL BUOHBE, HO He
oundpoBansl. OnudpPOBLIBATL UX BPYYHYIO - 4OJIT0, U Isoliner ymeeT HaXOOUTh UX CaM.

Mexanuka B 2.19 KangugaThl OPOBOK H MOOOIIB Takas. [IpM3HaK M3JIoMa 3TO He YKJIOH, a
CKOPOCTh €ro u3MeHeHHusi. Ha poBHOM OTKOCe, faxke OTBECHOM, YKJIOH IIOCTOSHEH M IIpU3HaK
Mai. Benuk oH TaMm, rie YKIJIOH MeHseTCS, TO eCTh Ha caMoli OpOBKe U Ha caMOU IIOfOIIBe. 3HAK
KPUBU3HBI OeJIUT HaWgeHHbIe IMHUY Ha OPOBKHU U ITOMOIIBLEI aBTOMATUYECKH.

I[Ipa mapaMeTpa 3mech HeoueBHIOHH. ba3a 3aMepa - MONIyIIMPHHA OKHA, B KOTOPOM MePsieTcCs
nmepemnan Imomnepék mauHuu. [lepemam B aTpubyTe drop CYMTAETCA HMMEHHO B HEMW, MO3TOMY Y
OecsITUMETPOBOTO yCTyla Ipu 6a3e B Tpu SYEHWKU OH ITIOKaXKeT TPU MeTpa, a He OecsAThb. baly
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3aylaBaiTe II0 MIMPUHE OTKOCa B ssuelikax. OTcedKa Mo mepemnany - uibTp mryMa, Ho He KpUTepHi
3HauuMocTu. PopmanpHOTrO mpH3HaAKa OPOBKM HE CYIIECTBYET, WM PelllaTh, YTO CYUTAThH yCTYIIOM,
OCTaéTCs 4enoBeKy. I109TOMy MHCTPYMEHT HapOYHO OTAAaéT OoJbille HyKHOTro. Yucna mans ordopa
OH KnaféT B aTpuOyThl, a MPOIEHTUIIM Teperafa MedyaTaeT B XXYpPHal, W Hajbllle Bbl OBUTAETE
buneTp crmos, TAAAS HA KapTy, HUUEro He TePeCYUTHIBA.

Iamnpire 2.20 BpoBKH H HMOOOIIBLI B PadOTy CHUMAaeT OTMETKH C pejbeda u codupaeT QOPMEHI.
ITaphl OHa ompemesnsieT CIIyCKOM II0 CKJIOHY, a He o 6;1m30CcTu. Boma ¢ OpOBKYM CKaThIBAETCSI POBHO
K €€ IIO[IOIIBE, a Ha KPUBOM OOPTY C Y3KUMHU GepMaMu OnuzKakIas 10 PacCTOSTHUIO IIOOOIIBA YacTo
MIpUHAIJIEKUT cocefHeMy ycTymy. dopMa mojiydaeTcs M3 OOHOM IOMOIIBE M HECKOJIBKUX OPOBOK
IIpU Hel, IOTOMY YTO TPAaCCUPOBKA PeXeT MINHHYI0 OPOBKY Ha KyCKH, HO CIIyCKalOTCS BCe KyCKU K
OIOHOM M TOM XKe monolliBe. HemapHble TUHUY He IIPOIAafaloT, OHU YXOMOSAT B OTHOENbHEIN CJIOH, The B
aTpubyTe 3amucaHa IPUYMHA - COYCK He TOIIEN H0 HOMOIIBHI MJTH PA30IIENCS 10 PAa3HBIM HOOOIIBAM.

Bcio cBSI3Ky MOXKHO IPOBEPUTH Ha cuHTeTuKe. 2.21 IIpuMep Kapbepa (OIeM0) CTPOUT Kaphbep C
ycTymamu, 6epMaMu, Che3[I0M, OTBAJIOM 1 KaHaBOM, @ BMECTEe C HUM BBITAET UCTUHHBIE CTPYKTYPHEIE
nuHUHU. [IpOTUB HUX MIOJTHOTa OeTEKTOpa MePSeTCS YHUCIIOM, a He Ha rjaa3.

ECTh Kapbep B TONOIIaHEe, HO TOPU30HTa/IeH BHYTPH HET

Crny4daii, KOTOPHIY BRITIAAUT O€3HAAEKHLIM, TTOKAa He pa3o0parthkcsi. Ilo HOpMAaTHUBY TOPU3OHTAIU
BHYTPH IUIOIIATHEIX KapbepPOB, BEIEMOK, HACHIIEN M OTBAJIOB HE ONMHCHIBAIOTCSI - COTJIACYETCS
TOJIPKO BHEIITHUY KOHTYP. 3HAUUT pelibed 10 TaKOMY IIJIaHy UMeeT ObIPY POBHO TaM, I'ie BEIPaboTKa,
¥ 3aII0JIHUTEL €€ HeueM, KpoMe OPOBOK U TTOIOIIIB.

3arso3gka B TOM, YTO Yy JIMHUU OTKOCa B UepTexKe HeT OTMEeTOK. Ho OHUM eCTb y TOpHM30HTAaJleH,
KOTOpPBLIE K 3TUM JIUHUSM IPUMBIKAIOT, - HOPMATUB TPeOyeT OOBOOUTH UX OO JIMHUU OIMCAHUSI
o0beKTa Yy3JIOBHIMH TodKamu. 2.22 IIpodunupoBaHHe OTKOCOB COOMpaeT 3TH TOYKH U
BOCCTaHaB/IMBAET II0 HUM NPOGUIIL BCEM JTUHUU, TaK YTO OTMETKa BHIXOOUT IepeMeHHOU, u3
caMUX MaHHBIX, @ He OOHUM YHCJIOM Ha BeCh 0OBEKT.

Oanpme 2.20, HO yxke 0e3 IIMP. Korma y IUHUHM e€CTb CBOM OTMETKH, CIIYCK IIO0 CKJIIOHY He
HYXX€H, ITOAOIIBOM cuuTaeTcs Onuxkamiias TUHUS HUXKe OPOBKU. ITO BaXKHO, IIOTOMY YTO MHa4de
paccyXkaeHue 3aMBIKAeTCsI B KPYT - YTOOBI IIOCTPOUTH pesibed, HYXKHH ITaphl, a [AJjisd Iap CIIyCKOM
HYyK€eH penbed, KOTOPOTO eIle HeT.

3ambikaeT 2.03. I'opusoHTanmu UAYyT KakK OOBIYHO, a (GOPMEI IIOHAIOTCSI BO Bxonbl Bepx ¢dopm u
Hu3s ¢opm. IloBepxHOCTh MeXOy OPOBKOM U MOMOILIBOM CTPOUTCSH METOIOM PaCCTOSHUM, TeJo
YXOOWUT B MHTEPIOJISAINIO XKECTKUMHU y3JIaMH, rpaHunia paboraet 6aprepom. ITopora 3HaYMMOCTH
B MHCTPYMEHTE HET HaMepeHHO. 3afaHbl ABe CTOPOHHI - CTPOUTCS IIOBEPXHOCTH, 3amaHa OfHa -
paboraetr GaprepoM. PellleHne IpuHUMAaeT YeJIOBEK, KOTIa PHUCyeT BTOPYIO JIMHUIO.

HyXeH reoJIorH4ecCKHi pa3pes3

Pa3pes B Isoliner - 3To He wunmiOcTpauusa, a cucreMa koopauHaTt. 4.01 Pa3pe3 mo JIHHHH
IpeBpallaeT JUHUIO Ha KapTe B IIJIOCKOCTh YepTezKa C OCSIMM PacCTOSTHHUEe-BLICOTA U BRIIAET, KPOMe
caMoro yepTexa, Cl1y>keOHEI# cJi0il onpene/ieHue pa3pe3a. Bce ocTanbHble UHCTPYMEHTHI TPYIIIIEL
MMPUHUMAIOT eT0o Ha BXond W Gmaromaps eMy KiagyT CBOM OOBEKTHI B Te Ke KoopauHaThl. OTcloma
npasBuno. Coeppa 4.01, moToMm BCEé ocTalnbHOE, U B Iojie «OmnpeneneHue paspe3a» NOOAETCS BRIXO]I
4.01, a HE UCXOOHAS JINHUAS.

BepTukanbHBIM MacmiTab 3agaéTcs TpeMs criocobaMu, U BEIOOP HeodeBUIOeH. MHOXKUTEND ITPOCT, HO
TpeOyeT 3HaHUS OJIUHEL pa3pe3a - Ha KUJIOMeTPOBOM IIpoduiie MHOXKUTEIb 3 JacT IIJIOCKYIO JIEHTY.
OTHoOUIeHUe radapUTOB YepTekKa 1oadrpaeT MHOXKHUTEJIb CaMO TakK, YTOOH HIMPHHA OTHOCUJIACh
K BBICOTE KaK 3afaHo, M paboTaeT Ha pa3pele 000U OJIMHB, HAYHUTE C Hero. IlomHUTE, 4TO
ITPEBHIINIEHNE HCKaXKaeT Bce yIibl. [1pu MmHOKuTEeNne 10 HAKJIOH B 5 IpaflyCcoB NsXkKeT Ha OyMary 1mop
41 rpagycoMm, IIO3TOMY YTJIEL 10 YePTEXKY TPAHCIOPTUPOM He MEepAT.

IManbile Ha pa3pe3 HAaHOCUTCS comepxkuMoe. 4.02 cTaBUT CKBaXKUHBI C UHTEPBaaMu OITPoOOBaHUsI,
4.04 TpPOBOOUT IIOBEPXHOCTH #3 pacTpoB, 4.05 HAHOCUT BEKTOPHBIE OOBEKTH II0 TOYHOMY
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IlepecedeHNIo C JIMHUEU. Y IocjiegHero IpaBUJIO 3aBHCHUT OT Tuna oObekTa. IInmockas IuHUS
0aéT BepTHKaJb, IOTOMY YTO U3BECTHO I'le, HO HEM3BECTHO Ha KaKoU IiIyOuHe, TpEXMepHas JTUHUS
OaéT TOYKY Ha peaslbHOM BHICOTE, a IIOJIMI'OH JaéT BepTHKalIbHYIo mojiocy. Ecnu 3amaHBl yronn u
a3uMyT IlafieHus, BepTUKaJlb IpeBpalllaeTCcsl B HAaKJIOHHBIN CJIef, a 110JI0ca - B TapasjiesiorpaMM.

HauaTs mpote Bcero ¢ memo. 4.10 IIpumep aisi pa3pe3a (IemMo) BHOAET LIECTh MTOBEPXHOCTEH,
ISITh IIJTAaCTOB, TPY JIMHUK Pa3pPe30B, CKBAXKWHBI, 30HLI U CJIOM [JIsS IIPOBEPKM YTIIOB mameHusi. Ha
HEM BCS 1IeII0YKa TPOXOMUTCS 3a ISITh MUHYT, ¥ OMIUOUTLCS HETme.

HyXHbI 00b€MBI padoT

2.18 HacbhIinu M BBIEMKH CpPaBHUBAET [IBE MOBEPXHOCTH M CYUTAET, CKOJIBKO BBIHYTO H
CKOJIBKO yJi0xKeHOo. OOBIYHO 3TO penbed Oo paboT W mocie, WM HPOEKTHAs MOBEPXHOCTH IIPOTHB
¢paKTHUECKOMH.

CumuTaeTcss IO H‘-IefIKaM, PAa3HOCThE BBEICOT YMHOXKAETCS Ha IIJIoIIanb H‘-IeflKH, IIOJIOZKUTEJIbHBIE
¥ OTPUIATENIbHEIE CYMMHDPYIOTCS pa3menbHo. OTCIoma ClegyeT BaXKHOE - TOYHOCTh 00BEéMa
yIHpaeTcsi B TOYHOCTh O0€HMX IOBEPXHOCTEHM, W eCJId OgHa W3 HUX IIOCTPOEHA M0 PEeOKUM
TOYKAM, KpaCHBOe YHCJIO B OTYETE He 3HAUUT Hu4uero. Kapra ommbGKyM KPUTHHTA U HEBsS3Ka IO
OTJIOKEHHLIM TOPU30HTAISIM - KaK pa3 Ipo 3TO.

I'paHully c4éTa 3aaBaiiTe IMOJIUTOHOM, HHaUYe 00BHEM IIOCUUTAETCS 10 BCEMY IIEPEKPLITHIO PACTPOB,
BKJII0OYasi 00JIaCTH, KOTOPHIX paboThl He KacajuCh. DTO BTOpPas M3 PACIPOCTPAHEHHBIX OIIHOOK.
Paszuwuiia npyx [IMP mouyTu HMKOTOA He paBHA HY/IO 3a IpedelaMy BeIPaGoTKu. TaM 0CTAaETCs IIyM
CBHEMKH, U Ha OONBINIOMH TINOMIaay OH HAaKallIMBaeTCs B 3aMeTHEIe KyOOMEeTPHI.

OO011as1 TorukKka padoTsl

THUIIOBOI CIleHAPUM COCTOMT M3 ABYX maroB. CHauana 2D Kriging cTpouT pacTtp mo TO4edyHOMY
CJIOI0 M YUCJIOBOMY TIOJIO0 Z, TO €CTb PETYISIPHYIO CETKY 3HaueHui. 3aTeM U30/IHHUHU H3 pacTpa
CTPOSIT II0 3TOMY PACTPy U30JIUHUHU U, IPHU He0OXOOUMOCTH, 3aJIUThIE KOHTYPHEIE TTOJTUTOHHI.

IITaru He3aBUCKUME], «M30nuHNYK U3 pacTpa» paboTaloT C JII0OBIM PACTPOM, He TOJIBKO C Pe3yJIbTaToOM
KPUTHUHTA.

Kak paGoTaeT Moaynb: CKBaX}XWHb! = rpua — U30NNHUN

50
1. CkBaWHLI (To4kK) 2. Fpua (KpwruHr)
[J

40 3. M3onuHuM M NonwuroHkl

Puc. 1: Becp mpomecc Ha CreHEpHUpPOBAHHOM IIpHUMepe: CKBaXXKUHBI C H3MepeHusaMu (ciena)
IPEeBPAIalTCsa B CIJIOINIHOW T'PUL KPUTHUHIOM (B IIEHTPE), IO KOTOPOMY CTPOSTCS H30JIMHUU U
KOHTYPHEIE TIOJIUTOHEI (CIIpaBa).
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3aHYCK H3 MOIOEe/IM U U3 CKPHIITaA

OKHO ITapaMeTpPOB 3allOMUHAET BBeIEHHbLIE 3HAYCHUS U IONCTABIISAET UX IIPH CIIEOYIOIIEeM 3allyCKe
TOT0 XK€ HHCTPYMEHTA. DTO yIOOHO MPHU IIOBTOPHBIX MPOTOHAX IO TeM Ke JaHHBIM U paboTaeT Kak
paHbIIIe.

Ha BBLI30B U3 KOHCTPYKTOPA MOfeJiel UM U3 CKPUIITa 3TO He pacIpocTpaHseTcs. TaM mapaMeTp®hl,
KOTOpBIE BHI3OB He 3afal, 6epyTcs u3 o0bsSIBIEHUS CaMOI0 MHCTPYMEHTAa, a He U3 TOro, YTO OBIIO
BBEIEHO B OKHe HakKaHyHe. MHaue OOWH M TOT K€ CKPHUIIT CUMTan OBl ITO-pa3HOMY Ha pPa3HBIX
MalllMHaX, B pa3HbIX npodunsx QGIS m mpocTo B pa3Hble OHU, U IIO KypHAJLy 9TO He UHUTAJIOCh
O6b1. Ecoi HeioCTalomIMi ITapaMeTp OTJIUYAEeTCs OT TOTO, UTO JIEKUT B MaMSATH OKHA, UHCTPYMEHT
numeT 00 3TOM B XKYpPHAJI M Ha3kIBAeT apaMeTp.

OTcroma rmpaBuUIo AJI Mofesiel. 3aJaBaliTe B BLI30BE BCe apaMeTphl, 3Ha4YeHU ST KOTOPBIX BazKHbI AJIS
pe3ynbTaTa. YMoIYaHWe HHCTPYMeHTa U3BECTHO M 3aIllCaHo B 9TOM PYKOBOACTBE, ITaMsITh OKHA He
M3BECTHA HUKOMY, KPOME TOM MAaIIIMHEI, Il OHAa CJI0OXKHJIACh.

ITomocHOBa

Ha manenu Isoliner ects kHomka IIomocHOBA - KapTa HUJIM KOCMOCHMMOK IO OaHHBIE OOHUM
nBuxkeHneM. OTMEThTe HYXKHBIE UCTOYHUKY, HaxkMuUTe [[00aBHTH, U CJIIOU JIATYT B OpoeKT. OKHO
OCTAETCsI OTKPBITHIM, IIOTOMY YTO IIOAOCHOBEI IOAOMPAIOT, TNIAAs Ha Kapry. [lobaBuim opHY,
IIOCMOTpPeJIHU, Do0aBuIu OPYTYIO.

B moctaBKe cemMb HMCTOYHUKOB - OpenStreetMap, OpenTopoMap, KOCMOCHMMKH, TOIIOOCHOBA,
cxXeMa, OTMBIBKa pejibeda U YKIIOHBI. ¥ KOCMOCHUMKOB PSIIOM C MMEHEM IIOMEeYeHO, YTO €CTh
MOJIyIpo3payuHblii BapuaHT. OH KIadeTCs IMIOBepX AaHHBLIX, a He II0f HUX, U II0 HEMY CBEPSIOT
IIOJIOKEHUE.

®naxok IT0I0XKHUTH IO OCTAJIbHBIE CJIOH OIIyCKaeT JmoOaBIeHHOE B CaMbIf HU3 fepeBa, YTOO
TOOCHOBA He 3aKphIiBaja paboTy.

CBol uCcTOUHUK JobaBiseTcs 6e3 mpaBKu Koga. HacTpoiiTe cioi B QGIS Kak 00LIYHO. 3aTeM IIPaBoOH
KHOIIKOIH B JiepeBe CJI0€B BEIOepuTe IKCHopT - CoXxpaHUTH KaK (aHiI onpeneIeHHusi CI0sI.

TTony4yeHHBIH .qlr TIOJIOKUTE B TAIKY basemaps TJaruHa. ITOpsSOoOK B CIHCKE 3aJaéTCs YHUCJIOBBIM
nmpedukcoM umenu daiina. OnpeneneHre Ciaos BHIOPAHO He CIydaiHo. B HEM yXKe JIeKUT U CTPOKa
TTOJKJTIOUEHUS, ¥ CUCTEMA KOOPOWHAT, ¥ CTUJIb C TIPO3PAaYHOCTHIO, & COOPAHHBIN BPYYHYIO agpEC 9TO
Tepser.

I[TomoCHOBHEI OTHAIOTCSI B BEO-ITPOEKIIMH, a ITPOEKT OOLIYHO paboTaeT B MeCTHOU cucrteMme. Ecmm y
CHCTEeMHI KOOPAMHAT MPOEKTa 3afaH AaTyM, IIePexofl CYNTAeTCs U MOIOCHOBA CoBMellaeTcs. Ecnu
OaTyM He 3afaH, CHEMOK CMECTUTCS MOJda, II09TOMY OKHO IIpedyIpexkmgaeT o0 3TOM 3apaHee, [0
moOaBlIeHU .

1. I'pua ¥ K30/ ITHHUHU

OTMeTKa U3 reoOMeTpHH

ITone 3HaueHus Z HeoOs3aTeIbHO B KDUTHUHT e, MUHUMAaIbHOM KPUBU3HE, BApHOrpaMMe, BapuoTrPaMMHOMN
KapTe, 00erx KPOoCC-BalluOalusaX U Oeknactepul3anuu. Eciu mone He yKa3aHO, OTMeTKa OepéTcs us
TPeThel KOOPOUHATHI TOYKH.

ITaHHBIE YAaCTO MPUXOOSAT MMEHHO TakK. Touku PointZ mu3 ChEMKHM MM BBITPY3KU HECYT 3HAYEHUE
IIPSIMO B TEOMETPUHU, ¥ 3aBOOUTHL Pagyu HEro OTHEeIbHBIN CTOJIOEeI He3aueM.

Z B TeOMETpHH U IO0JIe CO 3HAaUYeHHeM O3HauvaloT pa3Hoe. Z OOBIYHO OTMETKa CBHEMKH, a IIOJe
WHTEepIoIupyeMasi BenmuduHa. [[JIg MOIIHOCTEN U COOepzKaHUM II0Jie YKa3kIBalT ABHO. Croi 6e3 Z
u 6e3 yKa3aHHOI'O MOJIsI OTBEPraeTCs C COOOIIEeHNEM, a He POHSET PacuéT B CepeguHe.
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1.01 [Iexnacrepu3amnus (Beca)

UHCTPYMEHT TOTOBUT OaHHBIE NTepen nHTepnosnuei. Korma mpo6w! CrylieHb HEPaBHOMEPHO, OOHU
6710k pa3bypeHHI IUIOTHEE APYrUX, HaWBHAs rJiobajibHasi CTATUCTUKA CMEIIAeTCs B CTOPOHY
Ilepepa3BefaHHBIX y4acTKoB. Ecmu ryme Oypunm Ooratele 30HB, CpegHee M THCTOrpaMMa
3aBHIIIEHB], @ 3TO IPSAMO BIUSAET Ha MOACYET 3anacoB. Adencras geknacrepulanus (mopt GSLIB
declus) maét kKaxpou mpoOe Bec, OOpaTHHIM IOKAIbHOM IIJIOTHOCTHU, - B CKOIJIEHHMUW MEHBIIE,
Ha pa3pexkKEHHBIX ydyacTKax Oonbiie. 1o B3BENIEHHBIM AAHHHIM CUUTAETCS IIPEeNCTaBUTEJILHOE
OEeKIaCTEPU30BAHHOE CPEOHEE.

Ha mone HakagbIBaeTCs CeTKa A4YEEK, BeC IPOOBI IIPOIIOPIMOHAJIEH eUHUIE, TeJIEHHON Ha YHUCIIO
mpo6 B eé sgdeike, 3aTeM Beca HOPMHUPYIOTCA. Pa3Mep S4YelKH MOAOUPAETCS aBTOMAaTUYECKH,
CBHUIIOM TO pa3MepaM. BriGop HAET MO MUHMMYMY OEKJIaCTePM30BAaHHOTO CPEmHEero, KOoTrha
CKOTJIEHUS TPUIIIKACh Ha GoraTele 30HHI, MO0 MO MaKCUMyMy. MOXKHO 3agaTh pa3Mep BPYYHYIO.
Ha perynsipHOI ceTu JeKIacTepHu3allius HU4ero He MeHsieT, BCe Beca pPaBHHI.

[TapameTp Ha3uauenwue ITo ymonmuaHu1o

ToukHy CO 3HAYEHUSIMU

[Tone 3HaveHus Z (IycTo: U3
TeoOMeTpHUH)

Pasmep syeiiku

Pasmep g4eliku Oy py4dHOTO
pexuMma

Llens cBuna ([om.)

Yucso pa3Mepos B CBUIIE

(Oorm.)

CooTHolIeHue ss4yeiku Y/X
(Oom.)

CMelIlleHUH Hadajla CeTKU

(Horm.)

Touku c BecaMu
HTML-oTuéT

[TpoOwI.

Yucnosoe noe. Ilycro -
oTMeTKa 0epéTcs u3 Z TOUYKH.
ABTO (CBHUII) UJTA PYYHOH.
CTopoHa SYelKU B PyYHOM
pexuMe.

MUHUMYM UM MaKCUMYM
CpenHero.

CKOJIbKO siueeK mepebparh.

AHU30TPOIIUS STUYEUKH.

YcpenHeHUe 110 COABUTaM
CETKHU.

Cnoii Touek c moneMm wt.
CBopmKa, TUCTOTpPaMMa, KpuBas
cpenHero.

ABTO
0

MuHUMyM

24

4

I10 YMOJIYaHHUIO

Ha BrIxope cio# Touek c nojieM wt u HTML-oT4éT co CBOOKOM (HanBHOE IMPOTUB AEKJIaCTEPHU30BAaHHOT0O
CpefHero), TUCTOTPaMMOM CHIPOM IIPOTUB B3BEUIEHHOM M KPUBON CpegHEro OT pa3Mepa S4YeUKH.
IleknmacTepu30BaHHOE CpefHee M3 XypHasja u oTdyé€ra craBurca B 1.02, B mone CpegHee Oisi
IIPOCTOr0 KPUTHHTA.

ITome wt mopmaétcsi B 3.06 T'ayccoBa CHMY/ISIHHS [JI B3BEIIEHHOTO HOPMAalIbHO-GAaIIBHOTO
npeoOpa3oBaHusi. YparaHHbsle MPoOLl OTCEKAIOTCS OTOEIbHO, MePCeHTUILHBIM KalaHueM B CaMHX
WHCTPYMEHTAX KPUTHHTA ¥ KPOCC-BAJIMOAIIUH.

1.02 2D Kriging (Touku - pacTtp)

OpouHaphbi (OK) unu npoctou (SK) KpUruHr 1mo TouedHoMy ciioro. CoBragaroniue TOUYKU (OOUH U
TOT ke XY) yCpemHsIoTCs 1Mo Z. B y3/max ceTKM 3HaYEeHUS UCXOOHBIX TOYEK BOCIIPOU3BOMSATCS TOYHO
(Ipu HyJIE€BOM HarreTe).

OcHOBHEIE TTapaMeTpHL:

[TapameTp Yrto 3amaér ITo ymomyauuro / coBeT

HcxopmHble TOUKU (CKBAZKUHBI) -
OJIsT UHTEePIOJISITNH.

TouyeuyHEBIN CIIOM
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

TonbKO BhIAEIEHHBIE 00BEKTHI

[Tone 3HaveHus Z (IycTo: U3
TeOMEeTpPHUH)

[Tpeobpa3oBaHue 3HAYEHUS

Tun KpuruHra

Pamuyc nmoucka

MuH. KOIH4YEeCTBO TOYEK

Makc. KOMM4eCcTBO TOYEK

Pasmep syemku
OxBarT pacTpa

O6pe3aTh 0 KOHTYPY CKBaKUH

Bydep obomouku

Macka o06pe3Kku

Mopenu BapuorpaMm
(Tabnuia)

[Tpoduns u3 TabIUIIEI

CuuTaTh JIUUIb 110
BBIEJIEHHBIM TOYKaM CJIOS.
YucnoBoit aTpubyT, KOTOPHIH
WHTEPIIOIUPYETCS: OTMETKa
macTa, MOIIHOCTh, ®MC,
xumusd. Ilycto - oTmMeTKa
OepéTcst U3 Z reoMeTpHUu.

In myst mor-HopMaJibHBIX
BenuuuH (K, T, comepxkaHus C
OJIMHHBIM XBOCTOM): KPUTYETCS
In(Z), omrleHKa BO3BpalllaeTCcs
yepes exp.

OpounHaphHi# (OK) - moKanbHO
OITeHUBAET CpeHee caM.
ITpocroii (SK) - ucnons3yer
3agmaHHoe «CpenHee».
Pagunyc okHa moucKa COCegHUX
TOYeK BOKPYT y3ia. 0 = BcA
BLIOOPKA.

Ecnu B OKHe MEHBbIIIEe TOYEK -
y3€eJl OCTAETCs MyCTHIM
(nodata).

CKOJIBKO OJIMZKAHUIINX TOYEK
BKJIIOYaeTCsI B CUCTEMY
KpUTHHTA.

MTar rpupa. 0 = aBTO =
min(oxBat)/50.
[TpsiMoyTOJILHUK pacdéTa. I1o
YMOJIYaHHUIO - II0 CIIOIO.

PacTp o6pe3aeTcs BHIITYKIIOHN
000JI0YKOM BCEX TOYEK -
ybupaeT 3KCTPAIIOISIIUIO B
IIyCTHIX yIilax.

Pacmmputh 0607109Ky Ha N
€OUHUIl KapTHl HapyXKy.

CBO¥ IIOJIMTOH BMECTO
0060/10UKY (IPHUOPUTETHEE) -
yIOOHO IJIT BOTHYTHIX
Y4aCTKOB.

TabGmMUYHBIH CIIOH C
MOTOOpPaHHLIMH MOMOEJISTMH.
Ecnu 3amgaH, monsa
BapHOTpaMMHEI B Iuajiore He
YU TAIOTCH.

Hwmst Habopa B Tabmnutie. ITycTo
OOTYCTUMO, KOorfa npoduib B
TaGJIKIle OOMH.

BEIKIJI.

3aIIOMHUHAETCS MEeXIY
3aIryCKaMu

HeT

OK

0 (Bcs BEIOOPKA)

24

MeJib4e = IIJlaBHee, HO OOJIbIIe
II10 CJIOKO

PEKOMEHOYEeTCs BKII.

He 3aJaH

IIyCTO

JIokanbHasn AHHU30TPOIIUSA

OGBIYHO AHU30TPOIINA 3aI[aéTCH OOHUM a3MMYTOM Ha Be€Chb Y49aCTOK. Tawm, roe PYyOHEBEIE 30HBI WA
TeOXMMHN4YEeCKHuEe OPEOJIbl u3rubaioTCsi, 3TOT0 MaJlo, HaIIpaBJIEHHWE€ BBITAHYTOCTH MEHSIETCAd IIO0

IIJIoIIaau.
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KpWruHr: oueHka B y3Jie - B3BelleHHoe cpefiHee cocelel

CKBa»MHbI
y3en (oueHneaem)
Bec 20%
eec 14%
Bec 14%
Bec 11% *
?
eec 21%
(@] Bec 20%
Yem 6avxke cKBaXuHa K y3ny, Tem Gonblle eé Bec.
Beca nopbupatoTca No BapuorpamMMe, a He NpocTo 1/paccTodHKe.

Puc. 2: Kpuruur orleHUBaeT 3HaYeHHe B y3JIe KaK B3BeIlIeHHOe cpefHee OIMKANIINX CKBAXUH: YeM
OnmmKe CKBaXXuWHa, TeM Oonbine eé Bec. Beca mom0upaioTCcs IO BapuorpaMme.

Pa.rwlyc nouvcka 1 4Yncso cocegHMX To4ek

O  BHe pagwyca (He yuyTeHbl}
B paanyce (y4TeHsl)
y3en

paaguyc noncka

',*"-—_—-O"\.
-z -~
yy
~
s’ » by
/’ \
/ \
i © -‘\
I 0
! * .
\ 1
\ I/
I/
\\ o (=] & .r
. ® 4
N 4
\\ //.':
- >

[ns oueHkK B y3ne BepyTca TONbKO CKBaXXWHbLI BHYTPW paguyca
(1 He BonbLWe 3a0aHHOr 0 MaKCUMYMa BnvKaiwnx).

Puc. 3: [Ina Kaxporo ysna OGepyTcsi TONIBKO CKBaXKWHBI BHYTPH pPaguyca HOMCKa U He Ooiee
3alaHHOT0 Yucia Onmxkaumux. TOYKY 3a paguycoM He Y4acTBYIOT.
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ITome mpocTupaHuWs B TOYKAX BKJIIOYAET JIOKAILHBIA pPexXUM. Y KaxXXOou mpoObl CBOE 3Ha4YEeHUE B
rpagycax OT CeBepa, W B KaX[OoN fA4YeiKe KPUTHUHT YCPEOHSET ero M0 TEM XKe 3aMepaM, KOTOpHe
OepéT B pacuéT. Bcs cucTeMa mpu 9TOM PeIIaeTCs II0 OOHOM Mopdesnu. Pa3Hbie MOOenTH OIS Pa3HbBIX
rap 3aMepoB caesiajiu OBl MaTPHUIy He ITOJI0KUTEJIbHO OTIpeneIéHHOM.

I[IpocTupaHue MOHUMAaETCS KakK OCbh, a He KakK HampasjieHue. Ilepuon y Hero CTO BOCEMBIECHAT
rpagpycoB, nodtomy 170 m 10 oTnnyaloTcs Ha OBafllaTh I'PAAycoB, a He HA CTO LIECTHOECHAT, U
ycpenHeHHe HOET Yepe3 YOBOeHHENW yroi. OOBYHOEe cpegHee pano OBl 3[eCh IMEPHEeHOUKYIAP K
UCTUHe, U omubKa Oblyta Ol TuXoM. KapTa BHITAHYJIACh OBl ITOMEPEK CTPYKTYPHI M BHITIIAOEsIA OB
3aKOHOMEPHOH.

KoadduimeHT cxkaTusi ocTaéTcsa OOIIMM OJisi y4acTKa, MEHSIETCS TOJbKO HampaBieHue. Bropoit
MEHSIOIIMNCS TapaMeTp Hajl 6kl BO3MOXKHOCTS IIOJOTHATh KapTy IIOJ OXKUIaHUe, a KPOCC-BaIuOallus
9TOT0 He IIOKaXkeT.

Tam, roe HampaBJIeHUS COCeOed PACXOMsTCs, TOKAIbHBEIM MOBOPOT He MPUMEHseTcsa u paboTaeT
ob11ass Mofienb. BeigyMbIBaTh HAlIpaBJIeHUEe TaM, I'le eTo HeT B JaHHBIX, HEIIPABUIILHO.

Pe3ynbTaT MpOBepsiliTe Kpocc-Bamupallrell Ha yOepzKaHHOU BeIOOpKe. JIoKanmbHAs aHU30TPOIIHS
meJjlaeT KapTy HOX0Kel Ha Te0JIOTUYECKYIO UIEeI0, U B 9TOM €€ CHjia U €€ OMacHOCTD. [Ipu HEBEPHOM
IIPOCTUPAHUY KPUTHHT BRITIHET aHOMAJIMK BIOJIb OIIHOKH.

Vparaaesie IpoObl OTAEILHBIM CJI0E€M

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

CMmoTpeTh ux cTOUT. OTCEB IO IEPLEHTHUIIO He OTINYaeT OUIMOKY 3aMepa OT HAaCTOsIIIeH aHOMAaJIHuH,
a pellleHue 3[eCh re0JIOTUYEeCKOoe, M CKOIUJIEHHe OTOPOIINEHHBIX TOYEK B OJHOM MeCTe OOBIYHO
o3HayaeT He Opak, a HEYYTEHHOE TeJIO.

ABTOMAaTHYECKHE 3HAYE€HHUSI

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

Papuyc nmoucka (mpu 0) = guaroHasab oxBaTa, TO €CTh 6epETcs BCS BrIOOPKA.

OOpe3Ka Mo KOHTYPY CKBazkKuH

KpuruHr curtaeT BeCh IIPSIMOYTOJIBHBIN O0XBAaT, IIO3TOMY BHE 00JIaCTU MaHHBIX 3HAYEHUS SIBISIIOTCS
SKCTpamonsaiuel U maioT apTedakTh (OJIMHHBIE «BEeepPHBIE» M30IUHUM B IIYCTHIX yriax). Omuus
«0O06pe3aTh IO KOHTYPY CKBaXKHMH» CTPOUT BBIIYKIYIO O0OJIOYKY BCEX TO4YeK (C HeoOs3aTelIbHBIM
O6ydepom) m obpe3aeT mo Hel pacTp. IKCTpamossaius ucdesaeTr. Ecnu dakTHdeckass TpaHHUIa
ydacTKa BOTHYTas, 3afalTe CBOM IMOMUTOH B «Macke 00pe3Ku» - OH IIPUOPUTETHEE 000JIOYKH.

BapuorpamMmMa u Harrert

Kpurusr onupaeTcsa Ha MOfelb BapUOoTrpaMMEl - OHa OIKUCHIBAeT, HACKOJIBKO CHUJIBHO Pa3/In4aloTCs
3Ha4YeHUsd Z B OBYX TOYKaX B 3aBUCUMOCTU OT PACCTOSHUS MexXnOy HuMH. [Io sToii Momenu
KaXk[o! cocefHel CKBaXKMHe Ha3HaudaeTcs Bec. Mopgenb 3afaéTcs B pasmene «IONOIHUTENbHEIE
nmapaMeTprl» TpeMs uuciaamu - HarreT CO, cunn (CO + C) u paguyc KOppeJsiliuig a.

Harrer CO Harrer - 3TO 3HauYeHWe, K KOTOPOMY CTPEMUTCH KpWUBasi BapHUOTPaAMMBI IIPU
PacCTosTHUM, CTpeMsmeMcss K HyHo. TeopeTHYecKu, Ha HYJIEBOM pPACCTOSHUM PacXOoXIeHUe
OOJIZKHO OBITH HYJIEBBIM (TOYKA CPAaBHUBAETCS caMa C Co00#), HO Ha IIPaAaKTUKE OCTAETCS CTyIIeHbKa.
Harrer oTpaxaerT TO, YTO JaHHbLIE Ha OYEHb MaJIbIX PACCTOSTHUSIX BCE PABHO He COBNaAaroT. [IpuynH
TOMY TPM - IIOTPEIIHOCTh U3MePeHus U onu¢pPOBKY, MUKPOU3IMEHUYUBOCTh Ha MacliTabe MeHbIe
paccTosiHUS MeXOy CKBaKWHaMM, PacXoXKaeHue ny6ieil B ODHOU TOYKeE.
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cunn (CO + Q) i
CO+C A -
= i
> i
= i CTPYKTYPHBIN
8 i Bknan C
o)} 1
C 1
U 1
= |
= 1
> i
= |
: _—
CO 1 ToTmmTmTmoomomsoooooo—oooooee
HarreT CO i
0 !
0 paguyc a

paccToaHne Mexay ToO4KaMun h

Puc. 4: Cxema BapuorpaMmsl: HarreT CO, ctpyktypHEIU BKiag C, cunn (C0+C) 1 paguyc KOppesainu
a.

HarreT KpynHbIM NAaHOM

HarreT - 370 pa3bpoc Ha 04eHb ManblXx PacCTOAHWUAX:
50 4 MOrpewWwHoCTL M3MEPeHNA N MUKPON3MEHYMBOCTS.
Yem bonbwe CO, TEM rNae W «CrNoKOAHee» pe3ynbTarT. cunn = CO + C = aucnepcus

40 4

nonyaucnepcus y(h)

10 A HarreT CO

(«ckavok» y Hynq)
Ha Hyne TeopeTu4eckn 0,

HO KpWBasa ctaptyeT c CO —— Mozenk BapMorpaMMel

0 250 500 750 1000 1250 1500 1750 2000
paccTosHue Mexdy To4kamu h

Puc. 5: HarreTt KpynHBIM IIJTAHOM: MOOEJIb CTapTyeT y Hyns He ¢ 0, a co «ckayka» C0. 3To pasbpoc
Ha CBEePXMaJIbIX PACCTOSTHUSAX (IOTPEIIHOCTh U3MEPEHUsI, MUKPOU3MeH4YnBOCTh). [lonka CO0+C =
OUCIEePCUU JaHHBIX.
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Kak Harret BnmusieT Ha pe3yibTarT:

CO = 0 (o yMON4aHUIO) - KPUTHUHT SBISETCS TOYHBIM HHTEPIIOISTOPOM, IIOBEPXHOCTh O0s3aHa
MTPOMTH POBHO Yepe3 KaXkKayio CKBaxkuHy. 30/1mpoBaHHas CKBazKUHa C BLIOPOCOM 110 Z TpeBpallaeTcs
B KOHYC («OBIUMii Ty1a3»).

CO > 0 - KpUTHHT IIepecTaéT TOYHO BOCCTAaHABIMBAThL 3HAYEHNE B TOUKE N3MEPEHUH U CTAHOBUTCS
CTakKuBaTeseM, BOIHU3M CKBaXKUHBI OlIeHKa MOATSATUBAETCS K JIOKAJIbHOMY cpegHeMy. YeM Gosbiie
mons Harreta CO / (CO + C), TeM cunbHee CriaXXKUBaHUe.

CO = Bech cuyuI (UUCTHIN HAITET) - IPOCTPAHCTBEHHAS CBSA3b TEPSETCS, IOBEPXHOCTh BEIPOXKIAETCS
B IIpOCTOe cpefHee. ITo nepebop.

BaxHo - equaunbl. Harret CO ¥ ¢l 3a0al0TCSA B @0COIIOTHBIX € THHHUIIAX THCIIEPCHH TaHHbIX
(kBagpaT emuHuIl Z), a He B gonax 0-1. 3HayeHue «1» y cuiia mo yMOJ4aHUIO YCJIOBHOE, U IIOYTHU
BCerjla ero Hy’XHO M3MeHUTh. 3afanTe cymmapHbii cuin (CO + Bkmagbl CTPYKTYp C) OIH3KHM K
OUCIEPCHH OAaHHBIX. YPOBEHb CrIaXKUBaHUS OIIpefeseT He a0CoJioTHAs BeIWYMHA HaArrerta, a
ero ponsi B cwure CO / (CO + C). [IpakTuyecKu MOPAOOK TaKok. Bo3bMUTE CyMMapHBIA CUMIIT =
oucrnepcuu, 3aTeM HarreT = 0.2-0.4 ot Hero (To ecTb 0.2-0.4 X gucmepcuu - abCOIIOTHOE YHCIIO,
a He 0.2-0.4 xak TakoBoe). UeM MeHbIIIe HaArreT, TeM OOJIbllle geTajiell, HO U OOJIbIlle JIOKaJIbHBIX
NMUKOB. YeM 60JIbIlle, TEM IIOBEPXHOCTH POBHEE, HO BO3MOXKHO CrjIaXKMBaHWE PeabHOM CTPYKTYPHI.
[Jucnepcuio JaHHBLIX MHCTPYMEHT IledaTaeT B 2KypHall HpU 3alyCKe, M 3TO Balll OPUEHTUP OIS
BeIOOpA CcuIa.

CTpYyKTypHbl, paguyc M aHuU30Tpomusa Cunn (moska) 3TO ypPOBEHb, Ha KOTOPBIA BHEIXOOUT
BapuorpaMmMma. OH ckiapgbiBaeTcsa u3 Harrera CO u Bkiaga cTpyKTyphl C. CTpyKTypa 3afaéTcs
Momenbio (chepudeckas, 3KCIIOHEHIIMaJIbHAs, TayCCOBa UJIM CTeneHHas), noporom C, pajguycoMm a,
a3UMYTOM U aHU30TPOIIUEN.

CMBICJI CHJIIa M NOPSATOK BeTHUYUHBI. CUJII - 9TO BEPXHUY IIpee Pa3iniyuil MexXay ToOYKaMH, TO
€CTb HaCKOJIbKO B CpeJHEeM OTJINYAI0TCS HajéKue OPYT OT Apyra CKBaxXKWHEL. OH IPaKTU4YEeCKU PaBeH
0OBIYHOM gucmepcuu maHHBIX. [IpuMep mo KCI. Cpenuee = 25 %, nucnepcus = 47.6 (%?2), To eCTb O
= 6.9 %. 3HauuT, CyMMapHBIN cuil 3agaeM = 47.6. Ecnu Harret CO = 17 (mpumMmepso 0.35 cunmna),
TO CTPYKTYPHBIN BKJIa[ ePBOM CTPYKTYpPEL C = 47.6 — 17 = 30. Ha cam rpup abCcosoTHEIM MaciiTab
He BJIUSET, [OJI OIL[eHOK BajKHO TOJIPKO OTHOIIIEHME HarreTa K BKJiany. Ho oH HyxeH, 4TOOH KapTa
cTaHpapTHO#H omubku 1 MSDR B kpocc-Banupgauuu 6bUIU B pealbHOM MacItabe (CyMMapHBIM CUJILIT
=~ gucnepcuu — MSDR = 1). [ToaToMy He ocTaBnsiiTe CUII = 1 10 YMOIYaHUIO, IOMHUMHUTE €TI0 [0
OUCIIEPCUY OJaHHBIX.

Beioop mopenu. Cdepuyeckass u SKCIOHEHIMAIbHAS IIOOXOOST MJis OOJBIIMHCTBA 3amay.
CrteneHHass MopOejib He MMeeT CUJIJla M pafuyca B OOLIYHOM cMbiciie. E€ MpuMeHSOT, Korma
M3MEHYUBOCTDb PACTET C PACCTOSTHMEM M He BHIXOOUT Ha ITOJIKY (HeCTallMOHAPHOCTL ITpUpalleHuin),
U TIOJII IIopora M pajauyca AJisg He€ YCIOBHBHL. ['aycCOBYy MOfenb HNPUMEHSINTE OCTOPOXKHO. [Ipu
HYJ€BOM UJIM O4YEeHb MajioOM HarTeTe OHa HA€T UYHCJIEHHO HEYCTOMYHMBYIO CUCTEMY U apTedaKTh
(ocummnnaumu, OTPHUIIATEJIFHBIE Beca), I03TOMY IIPU BHIOOPE TayCCOBOM MOMENIM UHCTPYMEHT
MIPUHYOUTENbHO VIEepKUBaeT HeOONbIION MUHUMAIbHEIN HArreT. 10 BO3MOXKHOCTU 3ajaBalTe ero
U CaMM|.

Tun maHHbIX U pekuM. [log pa3Hble JaHHEIE Hy2KHBI Pa3HBIEe HACTPOUKU. ['Tagkue CTPYKTYpPHEIE
IIOBEPXHOCTU (OTMETKM KPOBJIM U IOIOIIBLI, MOIIIHOCTH) JIyUIlle MOOEINPOBAThL AJIMNHHEIM PaguyCcoM
WM CTETIeHHOM MOMenbi0 IpH IMPOKOoM (rimobanmpHoM, 0) pajmyce IOMCKa - TOT{la MOBEPXHOCTH
nojydaercs rinagkoi. KopoTkuit paguyc ¢ JIOKaJIbHBEIM IIOMCKOM Ha TAKWX HAHHBIX OAET «OBIYBU
rjIa3a» U pa3puiBEL OLIEHKM IIPU CMEHEe COCTaBa COCeOHUX CKBaXWH. [1711 KOHIEHTpalul U XUMUU
(®MC, ra300macHOCTh) KPUTHHT paboTaeT B CBOEM IIpaBe. 37ech BaXXHEI KOPPEKTHBIM HArTeT H,
MIPYU CUJIPHOM aCUMMETPHM pacupefefieHus, Ipeodpa3oBaHue JaHHBIX (CM. HUXKE PO yparaHHBIE
ITPOOEI).

Paguyc Koppensiiuy a - pacCTOsiHMEe, Ha KOTOPOM BapuorpaMMa BEIXOOUT Ha MONKY. [lambline 3TOTo
paccTosTHMS TOYKM IIPAKTHYECKH He BIUSIOT OPYr Ha mapyra. IIpu O GepéTcs aBTOMaTUYECKOe
3HaueHHe max(oxsar)/3.
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AHuzoTponus 3amaéTcsd a3UMYTOM TJIaBHOM OCHM M OTHOIIEHUWEM pafuycoB (Masas/riaBHas).
3HaueHne 1 - M30TPOIHO (BNHUSHWE OOUHAKOBO BO BCEX HAIIPABIEHUsSX). 3HaUeHHe MeHbIe 1
yKOpayuBaeT KOPPEIAIMI0 IOIEePEK TIJIaBHOM OCH - TOJIE3HO /IS BHEITIHYTHIX TI'€0JIOTUYECKUX

CTPYKTYP.

AHWU30TPONKUSA: BbITAHYTAA 3a0eXb W 3JIJINMC MOUCKa

Manad oChk

Ecnu 3anexb BbITAHYTA, KOPPENAUWS BAONL HEE fanblue, YeM Monepék.
InnUnc 3a0aeTcA a3uMyTOM MaBHOR OCA W OTHOLWEHWEM OCei.

£ asuMyT

rNaBHa® oCb
(Bonblioi paauyc)

Puc. 6: AHM30TPOIMS: €CJIM 3aJieXXb BRITSIHYTA, KOPPEJSINs BOOJIL Heé masblle, YeM IIOIepEK.
DJUIUIIC TTOKCKA 3a0aéTCs a3UMyTOM TJIaBHOM OCH M OTHOIIEHHEM Ocel (Masiasi/TiiaBHas).

[TapameTp

YTo 3amaéT

[To ymMom4aHuio / COBET

CpenHee OJist IIPOCTOTO
KpUTHMHTa
Harret CO

CrpykTypa i - MOzgemnb

CrtpykTypa i - mopor/Bknazg C

CtpykTypa i - paguyc
KOppensanuu a

Hcnone3yeTcs TOIBKO IIPHU
tumne SK.

«[Tym»/cKa4yOK BapuorpaMMEl
y Hynd. IlogaBisieT JIOKalbHEIE
MUKU. B aGCOMIOTHRIX
eIVHUIaX OUCIEPCUH.

®opMa BapHUOTPaMMEI:
cepuyeckas,
9KCIIOHEeHIIMaslbHas, rayCccoBa,
CTelleHHas.

Bknapg cTpyKTypH B cuii (abc.
eOuHUIE nucnepcuu). CymMMma
C0+C = mucmnepcuu JaHHBIX.
Onst cTpyKTyp 2 1 3: 0 = BBIKII.
IucTaHKA BEIXOAa Ha MOJIKY.
0 = aBTO = max(oxBar)/3.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Ctpyktypa i - a3umyT, ° HamnpaBnenue rinaBHOU ocH 0
QHU30TPOIINH.

CTpyKTypa i - aHU30TPONUA OTHOLIEHNE PaguyCOB 1

(Manmasi/TnaBHAA) MO EPEK/BOONL ocu. 1 =
U30TPOITHO.

Tak cxeMa BHITJIIIUT Ha PeanbHBIX JaHHBIX. BapuorpaMMy CTPOSIT IO CKBaXKHHaM. [IJId map TOYeK
CYUTAIOT MOJIYAMCIIEPCUIO Y YCPETHSIOT 110 PACCTOTHUSM, IOJTy4aeTCs 00J1aKo (3eJIEHBIE TOUKHU), TTOTT
KOTOopoe mmogbupaloT Moaend (KpuBasi). [Io HeMy 1 3afialoT mapaMeTphl KPpUTUHra. BricoTa cKayka y
Hyns 970 HarreT CO, moJiKa 3TO CUJLI, 0OBIYHO OMM3KUIM K IUCIIePCUH JaHHBIX, a PACCTOSTHHE BHIXOOa
Ha MOJIKY 9T0 paguyc a. Ecnu Ha G0NIbIINX PACCTOSTHUSX TOYKHY YXOMST BBIIIE CUIIJIA, KaK 3[eCh, - 3TO
pervoHaNbHBIN TPeH[ (HeCTAallMOHAPHOCTh). Ero mmubo yYuTHIBAIOT OTHAEIBHO, JTNO0 OTrPaHUYMBAIOT
papuyc moucka.

OTceB yparaHHbIX P00

Vparaunueie poOBl 9TO aHOMAaJIbHO BHICOKHME WMITHM OIMMOOYHEIE 3HAUEHMS, MCKAXKAIOIINe OIIEHKY.
Heckonpko «O0HAHII» 0 COTEPKaHUIO ITePeTIruBaloT Ha cebst BCIO KapTy rpelaa, a sBHas ommbKa
BPOAE OTpHULATEJIbHOM MOIIMHOCTH IOPTUT MOBEepPXHOCTh. MHCTpyMeHT «2D Kriging» mo3Bonser
OTPAHUYUTH TaKue MPOOH MPSIMO HPH pacuéTe, 6e3 mpaBKU HCXOOHBIX MAaHHBIX. [lapaMeTpH - B
pa3gene «I[OTIOITHUTEIBHO».

OTceB u cpe3Ka - IpyObId TPAKTUYHBIN UHCTPYMEHT IMIPOTUB SIBHBIX OIIUOOK. [/151 KOHIIEHTpAIUi 1
XUMUU OyIbTe OCTOPOXKHEL. DKCTpeMalibHble 3HAaYEHU YacTO He LIyM, a CUTHaJ (HampuMmep, odaru
3arpsisHEeHusI), U cieno obpe3aTh XBOCTHI pacmpefereHus He CTOUT. CHIBHO aCUMMETPHUYHEBIE
OaHHBIE JIy4Ille He oOpe3aTh, a mpeobpa3oBaTh K BUOY, OIU3KOMY K HOpMallbHOMY. I 3TOTO
O6epyT norapudm unu nmpeobpasoBanme bokca-Kokca. [pyroi myTh 3TO MHOWUKATOPHBIM KPUTHHT.
O6a cnocoba nexkaT 3a paMKaMM OTCEBa, HO UMEHHO TakK B I'€OCTAaTUCTUKE PYy[d M 3arpsi3HeHuu
00X0ATCS C TAXKEBIMU XBOCTaMHU.

OBa pexuma. «YmanuTte» - IpoOH BHE JOITYCTUMOTO AMANla30Ha BEIOPACHBAIOTCS (OIS SBHO OUTHIX
3anuceli). «Cpesath (capping)» - 3HaueHUs BHe [OMala3oHa NPUXKMMAIOTCSA K T'pPaHUIlE, a caMa
TOYKa OCTAéTCs B pacuére. Cpe3ka - KJIaCCUYECKUM IPUEM [JId YparaHHBIX Opod 10 ComepKaHuIo,
II0OJIOZKEeHNE TOYKHN He TeEPAETCHA, HO €€ BIIusIHUEe OrpaHUYHNBaAETCH. Pexxum IIePEeKNIIYaeTCAa (.I)J'Ia}KKOM
«Cpe3saTs K rpaHulie (capping) BMeCTO yOoaJeHUs».

I'paHunbI MO adcom0Ty. «HUXKHSAS rpaHulla» U « BepxHss rpaHUIla» 3aHaloT IOPOTH B eIUHUIIAX
Z sanpsaMmyto. [Iyctoe none - rpanuna He 3agaHa. OHU IpUOPUTETHEE nepueHTunsa. Hanpumep, ons
MOIITHOCTY IOCTaBbTe HUXKHIOIO IrpaHuny 0 - yUOYT OTpULIaTEIbHEIE 3HAaYEHHUSI, @ BEPXHIOI0, CKaXkKeM,
30 - yuméT ssBHBIM BEIOpPOC B 122 M.

I'paHuLbl IO MEPUEHTH/II0. P-U NIEePIEeHTUb - 3TO 3HaYeHUe, HUXKe KOTOPOro JIeXut p% Bcex
nmpo6. Hanpumep, 5-U mepHeHTUIb - IOPOT, HHUXKE KOTOPOTO TOJBKO 5% CaMBIX MajbiX 3HAYEHUH.
95-i1 - TIOpOT, BRIIIIE KOTOPOTO 5% caMEIX OobmiuX. [lapaMeTp «IeplueHTUIb 00pe3Ku, %» 3amaéT
3HAYEeHUE P, U TPAHUILI 0€PyTCs CUMMETPUYHO, OT p-ro mo (100—p)-ro nepuentund. To ects p =
2 03HAYaeT «CYUTATh yparaHHBIMU 2% CaMbIX HU3KUX U 2% CaMBIX BEHICOKUX ITP00», M BCE HUXKE 2-
ro u Beile 98-ro nepueHTUnsa nubo ymansercs, mubo cpe3aeTcda. Yem Gonblile p, TEM arpecCuBHee
obpe3ka. P = 0 BHIK/ITIOYAET NMEPLUEHTUILHEIN PeXUM. YIOOCTBO B TOM, YTO aOCOJIOTHBIE ITOPOTH
3HATh He HYXKHO - OHU BBIYUCIISIIOTCS 10 CAMUM OAHHBIM M IOOXOIOAT K JTI000MY paclpeneieHuio 1
Macmraly.

IBYCTOPOHHOCTS - BaXKHO [JIsI XUMHUMH. [IepIIeHTUIILHLIN PEeXXUM pexkeT oba XBOCTa - U BEPXHUH,
u HuXXHUM. s cogepxkaHuit 9To onacHo. KCl = 0 B 30HaxX 3aMelleHUs - peajibHasl T'€0JIOTUs, U
o0pe3Ka HUKHETO XBOCTA OIINO0YHO MIOTHUMET «IIYCThIE» YHACTKHU. [109TOMY [JIsi rpelifga OTCeKauTe
TONbKO cBepxy. OcTaBbTe «HUKHIOI IpaHUIy» IMyCTOM W 3amaiiTe «BepxHIO» aGCOIIOTOM WU
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Bapunorpamma KC| (nnact Kpll): akcnepmMmeHT 1 Mogesb

60 e o
nanblue - pernoHanbHbIA T%eHﬂ. ® o

nonyawncnepcus y(h)

"HarreT C0 = 17

10 A
@ DOKCNepuMeHT (No gaHHbIM)
m— MOLENb: CPepuyeckan (a=13 KM) + HarreT

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
paccTosiHie h, KM

Puc. 7: DkcnepumMmenTanbHass BapuorpamMma KCl mo mmacty Kpll u momoGpanHHas MOfeb: Harret

CO0=17, cumi coBnam c gucnepcuei faHHeX, paguyc =13 kM. Touku; gasnsiie CUsia - peTUOHaIbHEIN
TPEeH].

OTceB yparaHHbix Npob: go U nocne (KpacHoe - BbIbpochl)

[lo oTceBa: «bbI4YbM rNasa» BOKpYr BbIOpocoB Mocne oTceea/cpesku: Nnone CrokornHoe

Puc. 8: OTceB yparaHHbX mpo6 Ha IpuMepe: cjieBa TPHU BHIOpOCA AAIOT «OBIYBU Tjia3a» (ropsdyue
MsITHA), CIIPaBa MOCJie CPe3KK K BepXHe# IpaHulle moJjie CIIOKONHOoe.
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MIPUMEHSIHTe MePLeHTHIb, TOHUMAas, YTO HU3 ToxkKe OymeT 3aTpPOHYT. [IJIsT OTMETOK M MOIIHOCTEH
OBYCTOPOHHSS 00pe3Ka 00BIYHO YMECTHa.

Ilopsimok m kKypHan. QunbTp IpPUMEHSETCA OO0 yCPEeOHEeHWs CoBIamaromux Todyek. B XKypHan
WHCTPYMEHTAa BHIBOJUTCSI, CKOJIBKO HNPO0 ymaleHo UM Cpe3aHO M B KaKUX I'PAaHHIAX - 9TO yIOOHO
OJI1 KOHTPOJIA.

CraHOapTHasi OIIHOKAa KPUTHHIa

KapTa cTaHoapTHON OWWBKW KpUrMHra

= o

< CKBaMWHbI
- '

&

11.0
10.5

10.0

(=]
w
CTaHOapTHas ownbka

o
Temuee (MeHblUe) - PAAOM eCTh CKBAXKMHbI, OLEHKE MOXHO N0BEpATh.
CeeTnee (bonblue) - AaHHBIX Mao, OLIEHKa MeHee HaléXHa.

Puc. 9: Kapra cTaHmapTHOM OMIMOKU: TEMHOE YV CKBaXXWH (3€IE€HBIe TOYKM) - OIEHKE MOXKHO
OOBEPsITh, CBETJIOE B MYCTHIX yIIaX - JaHHBIX MaJlo.

Kpome caMoii o11eHKH, KPUTHUHT JAET B KaXKA0M y3Jie OUCIIEPCHUI0 OMNOKY - MEPY HEOTIPENEIEHHOCTH.
E€ KopeHb, cTaHpmapTHas omuOKa, BHIBOOUTCSA Heo0OS3aTeNbHBEIM BTOPHEIM pPacTpoM (IIapaMeTp
«CTtaHpmapTHasi ommOKa KpUTHMHTa» HWHCTpyMeHTa «2D Kriging»). EgwHumer - Te ke, 4TO y
WHTEPIOIUPyeMOM BEeTUYUHEL Z.

KmtoueBoe cBolicTBO Takoe. CTaHmapTHAas OIIMOKa 3aBUCUT OT T€OMETPUHN PACIOJIOKEHUS CKBaXKUH
U MOAenu BapuoTrpaMMbl, HO He OT caMux 3HadeHu# Z. [loaToMy 3TO KapTa HaOEXKHOCTU CETHU
HabmogeHu, a He pa3bpoca AaHHBIX. B ToOYKe CKBaXXMHEI (IPU HYJIEBOM Harrete) ommOKa paBHA
HYJIIO - TaM 3Ha4YeHWe U3BECTHO TOYHO. [0 Mepe ymasnieHus: OT CKBA’KWH OHA PAaCTET, a B 00J1acTIxX
0e3 maHHBIX JOCTUTAET MaKCUMyMa (IPUMEPHO KOPeHb U3 CUJIIA).

Kak uurarb. TéEMHEIE (Mallble) 3HAYEHUS - OIIEHKE MOXKHO TOBEPSTH, PSIOOM HOCTAaTOYHO CKBAaXKUH.
CseTtnbie (OombIlIME) - OIlEHKA OEePXKUTCS Ha HaJIEKUX TOYKaX, (GaKTUUYECKU SKCTPAIONSIIIUS. ITO
IepBble KaHOUOATH Ha Jopa3Benky. CpaBHUBATL ynoOHee OTHOCUTENILHO (e 6obIle, Toe MeHbIIIE),
IIOTOMY 4YTO aGCOIMIOTHASA BeIWYWHA 3aBUCUT OT MacinTaba BapuorpaMMmer (cumma S1 SILL).

BazkHo. OTo MojieTbHAs OlleHKa, U BepHa OHa HaCTOJIbKO, HACKOJIbKO BEpPHAa 3ajlaHHas BapuorpaMma
(marrert, paguyc, auu3oTpornusd). [ITpu HarreTe Gosbiie HyJIs oimruOKa y CKBaXKMH He HyJIeBas - HarTeT
3aaéT HUXKHUN «II0JI» HeolpemeléHHOCTU. CTPOTUM HOBEPUTEJILHBIM MHTEPBAJIOM CTaHAapTHAas
omnbKa He SIBIISIETCS, HO KaK OTHOCHUTEJIbHAs KapTa HeonpeneIeéHHOCTH OYeHb II0oJIe3Ha.

Odopmiaenue. 3agaliTe CJI0I0 IPAfyHPOBAaHHYIO0 CUMBOJIUKY 110 3HaUEHUIO (HalpuMep, OT TEMHOTO
K KpacHOMY) - ¥ Cpa3y BUAHO, e KapTa HaJE€XKHa, a IJe HeT.
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CHsTHe TpeHaa (perpeccHsi-KpHTHHI)

OOBIYHBIM KPUTHHT OLIEHUBAET CPEOHEE JIOKAJIBHO, IO OKHY ITOUCKA, TIO3TOMY IIJIABHO MEHSIOIIEEeCs

IO TJIOIIIaIM CPEeIHee OH OTClIekuBaeT caM. CJI0OKHOCTh BO3HHUKAET, KOTA Y IIOJIS €CTh BRIpazkKeHHas
pervoHanbHas COCTaBIISIONIANA, HAIpuMep obIee mageHue mjacTa Ha ydacTtke. Torga skcnepuMeHTaabHast
BapuorpaMMa WCXOJHOTO 3HAYeHWsT HCKaxKaeTCsd - paguyC 3aBHIIIEeH, Iopora HeT, ¢opMa
HAlOMWHAET CTEMEHHYI0 MOJesb, ¥ MOA06paTh YCTOMYHUBYIO MOAENb TPYIHO.

®naxoK CHATH MOJIHHOMHAIBHBLIM TpeH[d yOupaeT pPerduoHaabHYI0 COCTaBJISIONIYI0 METOOOM
HaMMEHBIINX KBagpPaTOB Mepel KPUTUHTOM. [lanbIlle KPUTYIOTCS OCTAaTKH, a TPeHO Ho0aBaseTcs K
olnieHke oOpaTHO. BapuorpamMmMa 0CTaTKOB BO3BpalllaeTCsl K HOPMaJIbHOMY BHAY, BEHIXOOUT Ha MOPOT
C HATTeTOM, ¥ PafinyC OTpaxkaeT MCTUHHBEIM MacinTa® KOppemnsiuH, a He pa3Max TpeHma. Ilorme
CremneHb TPeHOa 3a0aéT IIJIOCKOCTh WIKX KBAAPaTHUYHYIO IOBEPXHOCTh.

Cnucok IIpeoOGpa3oBaHue 3HaYeHUsI N0OaBIseT jJorapudMUpPoOBaHue OJIS BeJIUYUH C pa3dpocoM
Ha TOPSOKH, TaKUX KaK KOo3(pPUIMEeHT (GUIbTPAIlMH HIKX BOIOIPOBOOMMOCTL. IIpm BEIGOpe In
KPUTYETCSI HaTypaJIbHBIH JIorapudM 3HaYeHM S, a OlIeHKa BO3BpaIIaeTcss 00paTHO Yepes3 9KCIIOHEHTY.
9To MeouaHHas, reoMeTpUuYecKas olleHKa, KOppPeKTHas OIS I0Tr-HOopMallbHbIX ojieli. CTaHgapTHas
omunbKa IepeCYMTHIBAETCS B HUCXOOHBIE eOUHUITHL. Jlorapudm u3baBisgeT OT PYYHOTO CO3HaHUSI
MMOJIsi In B KanbKyJISITOPE U IMIPUMEHSETCS TONbKO K MOJIOXKUTENbHBEIM 3HaYEeHUsIM. BapuorpamMmmy u
HarreT NPHU BKIIOYEHHOM jIorapudMe 3amaBaiiTe B eOUHUIIAX In.

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

Beck aeno3anT (136x41 kM) PyaHwk BKMPY-2 (9.5%8 kM) BKMPY-2: Tpenpa pasgyeaet
RK -20% RMSE, xyxe RK +25% RMSE, nyywe BapuorpaMMy ceiporo Ze

w
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Puc. 10: CHsTHe TpeHOa Ha pealbHbIX JaHHLIX: IOBEPXHOCTH IIJIaCcTa C BEIPaKEHHBIM PETNOHAIbHEIM
IIageHueM. TpeHn CHAT IIOJIMHOMOM, KPHUI'OBaHEBEI OCTAaTKH, TPEH B03BpaI_LIéH K OIIEHKEe.

CHsiTHe TpeHOa IIOMOraeT TaM, e MajJieHWe OOHOPOOHO, B MpefesjaX ONHOr0 PYOHHKA WU
JIOKAJILHOT'0 y4acTKa. Ha BCIo IIomaas MeCTOPOXKAEHHUS Cpa3y ero IPUMeHsITh He CTOUT. CocemHue
6HOKI/I Pa3HeCEeHHI 110 BEICOTE, eHHHbII:I IIOJIMHOM OIIUChIBAET UX IIJIOXO, a JIOKAJILHBINA KPUTHUHT U
0e3 TOTOo [epKUT MEHSIOIIeecs: CpeqHee, TaK YTO CHITHE TI06aIbHOTO TPEHIa TaM CKopee BPeduT.
YMeCTHOCTh BUAHA II0 BapuorpamMMe. EClu y CHIpOTO 3HAaUYEHHUs PaguyC COMOCTAaBUM C Pa3MeEpOM
y4acTKa M BHSITHOT'O IIOpOra HET, TPEH[ eCTh U ero CTOMT CHSTh. ECIM BapuorpaMma CHEIPOTO
3HAYEHHs yKe BBIXOIUT Ha IMOPOT C MaJIbIM HarreToM, CHUMAaThb HEYEro.

Crenenu 1 o6p9HO AocTaTo4YHO. CTemeHb 2 OMMCHIBAET U3rub, HO MOXKET BOOpPATh B TPEH[ YacCTh
peanbHOM CTPYKTYPH, IIO3TOMY IIOC/Ie €€ IPUMEeHEeHUS MOCMOTPUTE Ha BapuoOrpaMMy OCTATKOB.
Ecnu mopor m HarreT CTalil BHIPaAXKEHBI Xy’Ke, BEepHUTeCh K cTeneHu 1. ToT ke ¢akok ecThb B
nHCTpyMeHTe Kpocc-BaIuoanusi BapHoOrpaMMBbl, TIe TPeH I IIepenoadupaeTcs Ha KaXkIoM IIare
KOHTPOJIsI, IO3TOMY BEIMTPBIII UJIN IIPOUTPHIII OT CHATHUSA TPEeHIa BUAEH TaM nIpsaMo 1o RMSE.

BapuorpaMmy mocie CHATHS TPeHOa 3ajiaBaiiTe o ocTaTKaM. PacTp CTaHOApTHOM OMIMOKY B 9TOM
pexuMe 3TO ommbKa KPUTHHTa OCTATKOB, TPEHO CUMTAETCS HeTEPMUHHPOBAHHLEIM U COOCTBEHHOM
TOTPEITHOCTH K Hel He noOaBJIsierT.

B/IOYHBIH KPHUTHHT

OOBIYHBIHN KPUTHUHT OII€HNBAET 3HA4YE€HNEe B TOYKE, B IIEHTPEe STYEUKU rpuga. Hos TOPHOM [feJie 4allie
HY2KHA Heé TO4Ye4dYHasi OTMETKaQa, a CpegHee II0 IIJIoIIaau, II10 6J'IOKy OTpa6OTKI/I, HaHeIu UIN sS49elKe
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mozfcuyéTa 3amnacoB. ComeprKaHKe MMOJIe3HOT0 KOMIIOHEHTa B OJI0Ke 3TO CpefHee I10 ero IJIOLafu, U
OIIEHWBATh €Tr0 KaK 3HaueHWe B OOHON TOYKE HE BIIOJIHE KOPPEKTHO. [ 3TOT0 CIIYXKHUT (hrakoK
B/IOYHBIA KPUTHHT.

BrIIOYWEHHEBIM peXXUM OIleHMBAeT CpedHee II0 s4YelkKe Ipuila, a He 3Ha4YeHUe B €€ ILeHTpe.
Adelika MBICIIEHHO pa3buBaeTCa Ha CETKy TodeK pa3MepoM NXN, KOIUYeCTBO 3aja€T IIojie
Ouckperu3anusi 0;10ka, NXN Ha sA4YeHKy, ¥ KOBapHallMd B CHCTeMe KPUTHHTA YCPeOHSIOTCS
M0 3TUM TOYKaM. Tak CHUCTeMa pellaeTcs He [Jjid OOHOM TOYKH, a cpa3ly mjIs Bcero 0j10Ka. ITo
KJlaccudeckas cxeMma O6iouyHoro kpuruura GSLIB.

Y 67104HOM OIIeHKY ABa CIeACTBUS, 00a IIoJie3HkbIe OIS TOACYETa 3aracoB. [I0BepXHOCTE MOJTy4YaeTCs
riIaxke TOYEYHOM, ITOTOMY 4YTO yCpeOHeHHe II0 OI0KYy racuT MenKue Kojebanus. M cTaHmapTHas
omrOKa KPUTHMHTA BBIXOOUT HHUXKE TOYEUHOM, IMOTOMY YTO CpegHee II0 TJIOMIaAM OIeHWBAEeTCS
HaJléXXKHee, UYeM 3HadyeHUe B OOHOM TOouKe. PacmmaTa ogHa. BlIOYHEBIM KPUTUHT HE BOCIIPOU3BOIUT
nmpoObl B y3/7axX TOYHO, CpegHee 1o OJIOKY, Aake MEeHTPUPOBAHHOMY Ha CKBaXXWHE, HE PaBHO
3HA4YEeHUIO B CaMOU CKBaXUHE, U 3TO 3aKOHOMEPHO.

IOuckpetusanuu 4x4 xBaTaeT IMOYTHU Bcerga. bomnbinee N cuuTaeTCs OOJIbIIE, @ TOYHOCTh PACTET
He3HauuTeIbHO. IIpu N paBHOM emuHUIE OIOYHBIA KPUTUHT BHIPOXKOAETCS B TOYEUHBIHM, IIO3TOMY
MUHMMaJIbHOEe 3HaYeHHe M0JId PaBHO ABYM, a cCaM PeKUM I10 YMOJTYaHUIO BEIKIIIOUEH.

BIoYHBI KPUTHHI COYETAeTCs CO CHATHEeM TpeHma. KpurymoTcs ocTaTKu mo OJI0OKy, a TPEeH[
mobaBysieTcst K olieHKe oO6paTHOo. CodyeTaeTCss OH M CO CTJIakKWBAaHWUEM TPUAd, HO OOBIYHO OIHOTO
6GJIOYHOTO yCpeOHEeHUsI MOCTAaTOYHO ¥ MOIIOJIHUTEIbHOE CTIaKuBaHue He HYXKHO.

Pa3iomsbl

Pa3noM 3mech 9TO JIMHUS, BOOJIL KOTOPOM ITOBEPXHOCTh PBETCS. [lomaéTcs OH cjioeM JIMHUM B I10JIe
Pa3momMsbl, 1 TOT Ke ciou npuHuMaioT 1.03 u 1.04.

Pab6oTtaeTr pasnom GapbepoM BausgHUSA. 15 KaXKOo¥ OIleHMBAeMOM STYEWKU MHCTPYMEHT IIPOBOMUT
O0TPEe30K K KaXKJI0My 3aMepy, ¥ eC/IU OTPE30K IepeceKaeT JIMHUI0, 3aMeP B BLIOOPKY 3TOU STYEHKU He
UOeT. fueiika BUAUT TOJILKO CBOE KPHIIIO, 3HAUYEHMS 110 Pa3Hble CTOPOHBI PACXOSATCS, U IOBEPXHOCTh
BOOJIb JIMHUU TI0JIy4YaeT pa3phIB.

Kpro y s4eliku onpenesseTcss caMo, CTOPOHOM, C KOTOPOU JIEXKUT €€ LeHTp. [lenuTh Iomanb Ha
OJIOKY U CYUTATDH UX II0 OTHEJIbBHOCTHU HE HY2KHO, U CIIMCKaA KPBIJIbEB MHCTPYMEHTY He Tpe6yeTcs{.

JIuHusi He 00s13aHaA pacCeKaThb IUIonIadb HACKBO3b. y 3aTyXalliero pas3jioOMa BIIMAHHE
orubaeT ero KoHeI], 3aMeép 3a KOHIOOM JIMHHUU OCTaeTCsI BHUAMMBLIM, W BRIIIIE KOHIIA IIOBEPXHOCTD
CMBIKAETCS. DTO 1 €CTh OOLIUYHAS T'e0JIOTHS - CMellleHHe BOOJIL CMECTUTES IafaeT K HYJIIO, PAa3PEIB
BEIKJIMHHUBAETCA.

Y camoro KOHIla U30JIWHUM CTYIIAIOTCS U CXOOATCS B y3KUM IIy4YOoK. Tak 3aTyxamoIIuil pas3sioM U
PHUCYIOT Ha CTPYKTypHOU KapTe. OTOBOpPKa 3[eCh OgHa. B Mopenu aMniuTyaa rnajgaeT He IIOCTEIIEHHO,
a pasoMm, ToToMy 4To 6apbep 6mHapHLIN. [[o TocIefHel BepUINHEI 3aMep 3a JIMHUEN He BUIEH BOBCe,
3a Hel BUIEH NIOJHOCTHIO. 3HAUUT BECh CHIal IPUXOOUTCS Ha OOHY SAYEHNKy, M IIYYOK IMOIydaeTcs
KOpOdYe, 4eM y HaCTOAINEro pa3joMa, TOe CMellleHNe 3aTyXaeT Ha [IJIMHe, COIIOCTaBUMOU C CaMUM
CMECTUTETIEM.

IToueMy pa3/ioM He IEPEBOJUTCS B CETKY

Bapbep IpoBepsieTCs TOYHOM reoMeTpHel - IepeceKaeT JIM 0TPe30K 3BeHO JIMHWHU. PacTpoBO# MacKu
OaphepHBIX TYeeK HeT, U 9TO OCO3HAHHO.

PactpoBass Macka uMejla OBa HedocTaTKa. fdeilka He Hepemaé€T OuaroHasnb, I0O3TOMY KOCOHU
pas3jioM JIOKUIICSI B CETKY CTYIIeHbKaMH, M BCE, YTO CTPOMJIOCH II0 TAKOMYy T'PHAY, HacjlegoBalo
9Ty CTYNEHYaTOCTh. XyXkKe Aapyroe. JIyd BUOUMOCTY HAaUYWHAETCS B IIEHTPE OIleHUBAeMOM STYEUKHU, U
ecnu caMa sdelika 6apbepHas, mepBas XKe IIPoBepKa Molafana B MackKy. Takas siuedka He BUOea
HU OIHOT'O 3aMepa CO BCeH mjomanu u yxoxmuia B nodata. Boomb pasnomMa B Ipupe ocTaBajlach
CTyIlleH4YaTas 1eb.
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C TouHOU l"eOMeTpI/IefI 6apbeprIX A49eeK He CyLIeCTBYeT BOBCE. FpI/IJI II0JIYy4aeTCd CIIJIOIIHBIM,
ITIyCTEIX A4€€K BOOJIb JIMHWU HET, a PAa3PEIB BUOEH CKaYKOM 3HaA4YEeHUH MeXy COCeTHUMU SYeuKaMu
II0 Pa3HEBEI€ CTOPOHEI.

3aMep, CTOSIIHNE TOYHO Ha pas3jioMe, BUOEH ¢ 060uX KpbUibeB. CKBaXXKKMHA HA JIMHUYU IPUHAOIEKUT
o06euM CTOpOHAaM, U oTOpachHBaTh €€ He3aYeM.

Ilena nmpuoIHKEeHUST

I[MpubnuxkeHrue B MeToge omHO. [0 BUOUMOCTH OTOMPAIOTCS TOJIBKO cocemu. KoBapualuum MexKmy
CaMHMM 3aMepaMH, U3 KOTOPHIX CKJIaALIBAETCS CHUCTeMa KPUTHHTA, OCTAIOTCS €BKIMOOBEIMU, OHU
CYMUTAIOTCS 110 IPSIMOMY PACCTOSTHUIO, KaK eciiu Obl pa3jioMa He OBLIO.

3aHynsaTh WX HeIb3sd. MaTpwuila TOTHa TepsieT IIONOXKUTENbHYI0 ONpedenéHHOCTh, CHCTeMa
CTAHOBUTCS BRIPOKOEHHOM M KPUTHHT pa3BauBaeTcs. UMeHHO Ha 3TO HAaTHIKAJIKUCh Pa3paboTyuKu
M3BECTHHBIX ITAKETOB, ¥ YACTh U3 HUX yOpasia KPUTHHT C Pa3JI0MaMM COBCEM, OTIIPABUB IIOJIb30BaTEJIEN
Ha MUHUMAJIbHYIO0 KDUBU3HY.

YTo 3TO 3HAYMUT Ha IpPakKTHKe. Beca cocemeil y camMol TWHWM pacCYWTaHbI 0e3 y4yéTa TOTO0, UTO
MeXAy OBYMSI COCEHsIMM JIeXKUT pa3phiB. Ha paccTosHUAX mopsAOKa paguyca KOppensuuu pa3Hula
npeHebpexxuMo Mana. Ha oueHb 4acToM ceTH y caMOi TUHUK KOHTPACT MOKET CJIerka 3aHUKaThCH.
Pa3peIB IIpu 9TOM HUKYy[a He JeBaeTCsI, OH JepPKUTCS 0TOOPOM cocelei, a He KOBapHUallusIMH.

Kak npoBepuTh Ha Y4€OHBIX JaHHBIX

HuCcTpyMeHT 1.09 IIpuMep CKBazKuH yMeeT CO3aBaTh pa3jioM caM. [lome AMIuiuTyaa pa3jioMa
3aa€T BeJIMUYKUHY COBUTA, a TeHepaTop IIPOBOAMUT JIUMHUIO ITIOIIEPEK IIJIOMIaAU, He TOBOMS €€ O KPaes,
1 TpubaBiIsieT aMIUIUTYOY K 3HAUEHUIO Y BCeX CKBaXKMH I10 OOHY CTOPOHY. Brimie KoHIla nuHUM 00e
CTOPOHBI OIMHAKOBEI, IIO9TOMY B Y4€OHHIX MaHHLIX CPa3y €CTh U Pa3phIB, U €ro 3aTyXaloui KOHell.

JInHuS BHIIAETCSA OTHOEJILHBIM BbeIXomoM Pa3mom (memo). [TopailiTe e€ B Pa3/10MBI 30€Ch, a IIOTOM
Ty ke nuHuio B 1.04, u BCs 11emmoyka cobepéeTcs.

II71s1 mpoBepKYu caMoro Oapbepa 6eprUTe aMIJIUTYAy 3aMETHO OOMbIIIE pagryca KOPPEIsSIuu, CKau0K
OyneT oueBupeH. [y1a mpoBepku Kopupopa B 1.04 XBaTUT aMITUTYObI ITIOPSOKA CEUEHUS U30JTUHUM.

ATpuOyT throw B BHIXOOHOM CJIOE Pa3jioMa CIIPAaBOYHBIN. MHCTPYMEHTH €r0 He YUTAIOT, 6aphep y HUX
YHCTO T€OMETPUUYECKUH U O BEJIMYUHE CMEIIeHUs He 3HAET.

1.03 MuHHMaJIbHasi KPpUBH3HA (TOYKH — pacTp)

WHCTPYMEHT CTPOUT TPHUIO METOAOM MHHMMAJIbHONW KPUBU3HBEL. I[l0oBEpPXHOCTb BemeT cebst Kak
TOHKAs yIpyras IIacTHHA, IPOXOAsInasl yepe3 JaHHble C MUHUMYyMOM u3ruba, TO eCTh pellleHue
OUTapMOHUYECKOTO ypaBHEHUsI. MeTOo HeTOYHHIH, MaHHbIE BOCIIPOU3BOMSITCSA MPUOIUKEHHO, 3aTO
MMOBEPXHOCTb MOJIy4aeTCsd MaKCHUMaJIbHO TJIagKOM, MO3TOMY €T0 TPaAgUIIMOHHO OepyT mis KapT
reo@u3nYecKux MOoJied W JNI0OBIX IIJIAaBHBIX BEIHYMH. OJTO OeTepPMUHHPOBAHHASA ajlbTepHATHBA
Kpuruury 06e3 momOopa BapuorpaMMbl. KpurwmHI, B OTIHMYME OT HEro, HAaéT OLEeHKY C KapTou
CTaHIOAPTHOM OIIUOKH.

HarsizkeHue mnopmerruBaeT MeMOpaHHBEIM uneH. Ilpuw 0 9TO 4mcTas MUHMMAJbHAsT KPUBU3HA,
nmpu 1 - HaTsAHyTasd MeMOpaHa, y KOTOPOM MeHbIe BEHIOPOCOB Mexpay mpobGamu. HaTsiskeHue Ha
rpaHulle 3aJa€TCs OTHAEIbHO M TOoMoTaeT yOpaThk KpaeBhle MepesieThl. PellleHWe HUTepPaTUBHOE,
MeTonoM BepxHed penakcaiuu (SOR) ¢ 06X0ooM CETKU OEBATHIO LIBETAMU, U Y3JIbI OOHOTO IIBETa
He II0MafaloT B PaCYETHHIM ITabJIOH OPYT Apyra, H03ToMy 00HOBJISAIOTCA Pa3oM u ycTonuyuso. CeTka
IIepeCcCYUTHBAETCS, IT0Ka HauboJbIllee U3MEHEHNE y3jla He CTaHET MEHbIIlEe HOPOra HEeBSI3KH UJIN
He HcYepIlaeTCs YMCJI0 UTeparui.

CBoOomHbBIE Y3JIBI CTAPTYIOT C ONMKaAMWIIEro 3HAa4YEeHUS HAHHBIX, MO3TOMY Ha IIJIOTHBIX MaHHBIX
cXoguMOCTh ObIicTpasi. Ha oyeHb pa3pekKEHHBIX HAaHHBIX UTepalui HYKHO OOJIbIlle, YBEIUYLTE UX
JIUMUT WU IIOPOT HEBSA3KHU.
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[TapameTp Ha3uauenwue ITo ymonmuanuio

ToyeuHBI CIIOU [Tpo6rI CO 3HAUYEHUEM. -

[Tone 3HaueHusa Z (IycTo: U3 YucnoBoe moje Ois -

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

OxBat [TpsMOYTONILHUK pe3yibTaTa. 10 CJIOI0

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

HatsaxeHnue 0 - MuHMManpHas KpuBu3Ha, 1 - 0
MeMOpaHa.

ITopor HeBA3KH 0 - aBTO, 0.01 mpouienTa 0
pa3maxa JaHHBIX.

MaxkcumMyM utepanui [ToTONOK YmCiia IpPOXOn0OB 100000
SOR.

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

Kosdduient penakcanuu Yckopenue SOR, pasymuo 1.5 - 1.85

(dom.) 1.9.

AnusoTtponus (Hor.) OTHoiieHue oceut Y/X B 1
MeMOpaHHOM YJIeHe.

PaznomMer JIluuuu, BOOIb KOTOPHIX 10 XKelaHuIo
TTOBEPXHOCTH PBETCS.

Ipun (MUHUMAJIbHAS BrixomHOU pacTp. -

KPHUBU3HA)

BreIxon - oOBIYHBIN Py, TOTOBLIN A1t 1.04 U301uHUM U3 pacTpa. B XKypHan BEIBOOSTCS pa3Mep
CEeTKH, YMCJIO Y3JIOB-HAaHHBIX, YHCIIO I/ITepaLII/Iﬂ M HTOroBasi HeBsaA3Ka. Ecim OOCTUTHYT IIOTOJIOK
WTepalri, a HeBsI3Ka BHIIIE IIOPOra, MHCTPYMEHT 00 3TOM IIpeaynpexkmaeT.

PsamoMm c moneM pa3Mepa S4elKU IOKa3bIBaeTCS pa3Mep CETKH, TO eCTh CKOJIbKO TYeeK BHIUIET IIPU
3amaHHOM pazpemeHuu. OH IepecYUTHIBAETCS IIPU BBOJEe. MeTon UTEePalMOHHBIN, U YUCIIO TYeeK
HaJo BUIETH OO 3aIlyCkKa, a He B XXypHalle mocje. BaBoe 6ojiee KpynmHas s4dedKa 3TO BUETBEPO
MeHbIe paboTrl. CBHIIIE YETHIPEX MUJIIIMOHOB SUYEEK NMHCTPYMEHT HNpeaynpexaaeT OTHeIbHO.

O6pe3ka Mo Macke paboTaeT TakK XKe, KaK B KPUTHUHTE, - IOJUTOH M3 IIPOEKTa JH0O0 BBIMYKIas
obGonouka Touek c Oydepom. 3a mpemenaMu o0IacTM HAaHHBIX METOH BCE PABHO IIPOMOJIKAET
IIOBEPXHOCTH, ¥ 3TO II0JIe JIy4Ile yopaTh cpa3y.

Pa3i1ombl

Pa3moMEI TTOHAIOTCS TeM Ke CJI0oeM JIWHHM, uTo U B 1.02, Ho paboTaioT nHadye. B Kpurunre 6apnep
peliaeT, KakKye 3aMephl BUIUT ssueliKa. 3IeCh 3aMePOB HET, €CTh CETKa y3JI0B, CBI3aHHBIX IIIabI0HOM,
Mo3TOMYy Oaphep KUBET Ha CBA3X.

Pebpo MexkAay OBYyMSI COCEIHUMU y3JIaMU, IepeCcedEéHHOe JIMHUEN pPa3jioMa, BHIIafaeT U3 I1abIoHa.
CBsi3b MEXKY KPHUIbSIMU OOPBIBAETCS, KaXK/I0€ KPBIJIO PeIIaeTcs caMo 1o cebe, ¥ TOBEPXHOCTD BHOJIb
JIMHUHU PBETCS. PAa3/IoM IPU 9TOM OCTAETCSI TMHUEH U B CETKY He IIePEeBOOUTCS, II09TOMY KOCast TUHUS
He JIOXKHUTCSI CTyIIeHbKaMH.

Kpeuio y y3ma ompepensieTcsa caMoO, CTOPOHOM, C KOTOPOM OH JIEXUT. Y3eJi, IONaBIIUN POBHO
Ha JWHWIO, TPUMMCHIBAETCS K OOHOW CTOPOHE, Ha BUM 3TO OETajlb, HO CyllecTBeHHas. Pasmom,
ITPOBEEHHLIH M0 OCH IIMaXTHOM CEeTKM, IPOXOOUT TOYHO Yepe3 IIeHTPHI Y3JI0B, W IIPH CTPOTOM
pa3bope OH He IMepPeKpHT OBl HU OOHOTO pebpa. IlpunucaTh Takod y3en K 06eruM CTOPOHAM TOXKe
HeNb3s, OH ocTasicsa Obl 63 cocemed 1 3aCThII Ha CTAPTOBOM 3HAYEHWH, AaB BOOJIb Pa3IOMa IIIOB U3
HEeCYHUTAHHBIX Y3JIOB.
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ITonoca MeMﬁpaHLI BOOJIbB INMHHHA

Y MUHMMAaIbHON KPHUBU3HEI €CTh 0COOEHHOCTh, KOTOPOM HEeT ¥ KpUruura. Eé ma6iioH qoTSruBaeTcs
Ha [OBe SYeiKy B KaXXIyI0 CTOPOHY, a He Ha OOHY. 3HAYUT Y CaMOIl TMHUU OH BCE PaBHO IIepelarHyl
OBl pa3pEHIB, axke ecjiu cocemHee pedpo IIePeKPHITO.

BribpocuTh 13 1m1abIoHa OTAEeIbHBIE TOYKHM HEJIb3sI, OH MepecTaHeT NIPubIukaTh OUTapMOHUYECKOe
ypaBHEHUE, U PelIeHne IIoTepseT CMBICA. ITo3ToMy B IOJIOCE IMWUPUHOM OBa y3jla BOOJIb JTUHUU
pellleHne MepexoquT Ha MeMOpaHy II0 HeIIePEeKPHITEIM cocensiM. MemOpaHa paboTaeT 0 YeThIPEM
ONMMKAUIITUM y3JIaM U Pa3phIB AePKUT TOYHO. [lanbille OT MTUHUK CYHTAeT OOBIYHass MHHUMAJIbHAS
KPUBH3HA.

IIpakTHYeckoe ClIeOCTBUE OOHO. Y caMOM ITUHUH ITIOBEPXHOCTDL YYTh MEeHee TiafKasi, YeM BIalau OT
Heé, XOTs Ha KapTe 3TO He3aMeTHO. ToT ke npuém npumensiercsa B 2.03 Topo2Raster y o6phIBOB,
U II0 TOM JKe IpUYHnHe.

JIuHUS, KaK ¥ B KDUTHUHTE, He 00si3aHa pacceKaTh IIOIIaabk HaCKBO3b. BHIIIe KOHIIA pa3jioMa pébdpa
He IIePEKPHITH, 1 ITIOBEPXHOCTh TAM CMBLIKAETCsI.

1.04 A30/1MHUHU U3 pacTpa

CTpouT wu30IMHUM (IMHUKM) U, 10 YMONYAHWIO, KOHTYPHHIE TIOJUTOHBI. YPOBHU 3adalOTCs
PaBHOMEPHBIM IIArOM HJIM SIBHBIM CIKHCKOM. ITapaMeTphI:

[TapameTp Yrto 3amaér ITo ymomyaHnuto / cCoBeT
Pactp BxopgHoii pacTp (Hampumep, -
pe3ynbTaT KPUTHHTA).
[ITar n3onuHUN PaBHOMepHBIM mIar 110 Z. 0 = -
3amaTh «fBHBIE YPOBHU».
HauanbublM ypoBeHb (offset) [IpuBsi3Ka CETKM yPOBHEU 0
(YpOoBHU KpaTHEI IIIary OT
offset).
fBHBIE YPOBHU Cnucok ypoBHeU uepe3s -

npo6ern. [IpuopuTeTHEE IIara.
[lecATUYHBIN pa3OeTuTenb -
3amnsTasi WiIu TOYKa.

I'maBHas N30IUHUS KaxKaas Kaxpgass N-a9 nuHusa 5
N-a noMmedaeTcd is index = 1 (gnsa
yToniieHus). 0 = BHIKII.
MuH. gauHa ITUHUUA OTtOpackBaTh TUHUU KOPOYe -
mopora (ex. KapTe). 0 = 6e3
dunsTpa.
Bukybuyeckoe criaxkuBaHUE Crymenue rpupga (X2...x4) BBHIKJI. (X4 Ha rpybom rpupme)
OuKyOm4YeCcKOom

WHTEPIIONAINer epes
KOHTYPHHIOM - OCHOBHOM
crtoco0 criiaXkKuBaHUSI
U30JIMHUM, yOupaer
«OKTaroHEBI» OT I'Py00M CEeTKU.
PabortaeT u oyig MUHUHN, U OIS
TIOJIMTOHOB. BHIKJI. = 0€e3
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
BeTa cpenu cocemeli. Ha dacToM cedyeHUU TaKOU NOSC He MCKIIIOUEHUE, a IIPaBUJIO: CEUYEHUE 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
Habpas Hy?KHOT'O YHCJIa COCEIeH.
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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

[Tosic cam mo cebe NMOBEPXHOCTb, Y HEro eCTb KOHTYp, HO HeT HM HHU3a, HU 00bEMa. TpeTui
BBIXOZ HAET TOT Ke MO0sC 3aMKHYTHIM TEeJIOM - KpHIMKa cHu3y Ha ELEV MIN, KpuIIIKa CBepxy
Ha ELEV MAX, 60KOBEIEe CTEHKM II0 BCEM KOJIbIlaM, BKJIIOYas OLIPHL. TaKoe TeJI0O CYUTAEeT O0BEM,
pexeTcda IIJIOCKOCTBIO C 3aKPEITHIM CPE30M U IIEPEHOCUTCS B IPOrPaMMEI, KOTOPHIE IIOHMMAIOT
TOJIBKO 3aMKHYThIE 000JIOUKH.

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, YHCJI0 00OBEKTOB HEe MEHSIETCS, IIOAMNKUCH He Pa3MHOXKAaI0TCH.
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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

HHCTPYMEHT caM IPOBepseT, He IoMaJl I¥ KaKOH-TO YPOBEeHb CeYeHHUS B MJIOMIAKy C OKOJIOHYJIEBHIM
YKIJIOHOM, M IIPO ITOIIaBIIKWI yPOBEHb ITHUIIET B XKYPHAJl CaM YPOBEHb, YHCJIO 3a0eThIX TYeeK U HOJTI0
OaHHBIX. HUyero opu 3ToM He GJIOKMPYETCS, U30JIMHUU CTPOSITCS 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 ILIETMKOM BEKTOPHEIH. I'pu 0CTAaéTCs CIIOIIHEIM, OBIPOK B HEM HET, W BCE, UTO
CUMUTAETCS II0 TpUAy, paboTaeT KakK 0OBIYHO.

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
ToukHU CO 3HAYEHUSIMU To4euHEIN CIIOM CO -

CKBaXXMHAMU UIU ITpodaMu.
[Tone 3HaveHus Z (IycTo: U3 YucnoBoit aTpubyT OIS 3allOMUHAaeTCsI MeXay
reoMeTpUu) aHanm3a: OTMEeTKa IIjlacTa, 3anyckKkamMu

MOIIIHOCTS, COepXkKaHue.
IlycTo - U3 Z TOYKH.

[Tone rpynnupoBKH (ZOII.) CTpouT OTHENbHYIO KPUBYIO BEIKJL.
IJIS KaXXOOTO 3HAaYeHUsS II0JII
(mammpuMep, BU pa3BeOKu) U
HaKJlaAgblBaeT UX Ha OOUH

rpaduxk.
ITorne BecoB meknacrepusanuu Beca us3 1.01 He 3aJlaHo
(mom.) OdekmacTrepu3anus Ijis

B3BEIIIEHHOM OIIeHKHU.
KonuuecTBO m1aros Ha ckonmbKO HHTEPBAIOB 15

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: ynoOHO CpaBHUTH
CBOIO MOAEeJTb C JaHHBIMHU.
[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
Y, KOJIM4Y€eCTBO I1ap.

Brixop: o6nako map,
nogoOpaHHas KpuBasi U JIMHUS
OUCIIEPCUM TaHHEBIX.
OTOpOIIIeHHBIE TOYKH C
KOOpIWMHATaMH, 3HaYeHUeM U
IIPUYKUHOU OTCEBA.

0

BKII.

ABTO

BBIKIJI.

BEIKII.

BEIKIJI.

BEIKIJI.

MyCTO

He 3aJaHa

co3maeTcsa

BPEMEHHEIN CII0U

BpeMeHHBIHN Gaiin

BBIKJIIOYEH

3aueM CMOTPETh Ha OTOPOIIIeHHBIe TOYKM, CKa3aHo B 1.02.

HapaMeTpLI C TIOMETKOM «JIOIl.» JIeXKaT B CBépHYTOM pasneiie Hono/JITHAUTE/IbHbIE IIapaMeTpPhl.

Ha Brixome popmupyetcs Oraét (HTML) c rpadukrom, mogoOdpaHHON KPUBOH U JIMHHUEH OHUCIIePCUU
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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

4 = n (n=5022): C0=121 a=2698m
3000 — Kk (N=3919): CO=0 a=4566m
— hn (N=1379): CO=70 a=3686M
— 0 (n=858): C0=543 a=4186m

2500 A

2000 A

yih)

1500 A

1000 -

0 1000 2000 3000 4000 5000 6000
nar h, m

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)

MpoMbWwNeHHbIA NASCT: OTMETKE KPOBAK, M MOWHOCTE, M CofepHaHne NoneIHoro KOMNoHeHTa, %
2000 A UCTHEETA e e e e Ty IS O Ny R Py . .- ., |-,
50
1750 1
2.5 ’.,..-r.-.-.-.-
1500 1 o* di
2.0
1250
= = —. 309
S E ] £
£ 1000 1 £15 £
750 20 e
1e1¢ B
500 L]
0.5 4 104
250 4 rayccosa h chiepuHeckan rayccosn
=— C0=192 C=18le+03 — C0=0.864 C=166 — CO=19.1 C=14.6
a=3061 M R==0.008 0=4820 M R'=0.993 am5611 M R*=0.917
y T T T 0.0 y y T 0 y T T T y
(4] 1000 2000 3000 4000 5000 6000 o 1000 2000 3000 4000 5000 6000 4] 1000 2000 3000 4000 5000 6000
narh, m nar h, m nar h, m

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 yacTtas omwuOKa 93TO CIWUIIKOM OOJIBIIIOE MaKCHMAJIbHOE PACCTOsIHHE. ECIM OCTaBUTH
aBTOMaTHYECKOE 3HA4YEeHWe B IIOJIOBUHY [OWAroHalXW, HA BHITIHYTOM MECTOPOXIEHUHW OKHO
pacTsaruBaeTcs Ha AecsaTKu KujnoMeTpoB. Ha 601bmux pacCTOSTHUAX B ITAPHL IONIAAAI0T TOYKY Yepe3
0e3pymHBIe MPOBaIbl U MEXKOJIOKOBHIE PA3PHIBE, BapuorpaMMa Ha4YWHAET JIOBUTH PETHMOHAIbHBIN
TPEHT BMECTO JIOKAJIbHOU CTPYKTYPHI, a MOog00p BHIIAET paguyc OOJIbllle caMOr'o OKHA U MOPOT B
pasHl BHIIIIE aucnepcuu. [Ipu3Hak Takol - paguyc mogoOpaHHOM MOOEIN COIIOCTaBUM C OKHOM HUJIN
MIPEBHIIIAET €r0. DTO 3HAYUT, YTO KPUBAs HE BHIIIIIA Ha IIJIATO M IMOPOT MOJIyYeH KCTPAIIOJISAINEN.

JIeguTCsl 3TO YMEHBIIEeHNEM MaKCUMAJIbHOTO PACCTOSHUS [0 JIOKAJIBHOT'0 MaciTaba M IPOBEPKOH,
YTO BapHOTpaMMa yCIena BEUTH Ha MONKy. BoT mpuMep. ITo comepKaHUI0 OOHOTO IIJIacTa IIPYU OKHE B
6 KHJTOMETPOB TOAOOP JaBasl PaAuyC OKOI0 9 KMIIOMETPOB U MOPOT HUXKE TUCTIEPCUH, TO €CTh KPUBas
emé He BHIIIIA Ha TJ1aTo. [Ipu okHe 12 KMJIOMETPOB OHA BHIIIIA, JaB PAAUyC OKOJIo 18 KUITOMeTpOoB
Y TIOJIHBIM MOPOT, OJIU3KUI K AUCIIEPCUU JaHHBIX. PeaslbHbIN PafiyC KOPPEJISLUK OKa3asics 6oJblile,
YyeM BHIEJIOCh B Y3KOM OKHEe, W IIPABUJIBHBIN OTBET Aajla UMEHHO IIPOBEPKA Ha BHIXOX KPUBOHM Ha
IJIaTo.

HpI/I 9TOM OKHO HE€ [OOJIZKHO IIepellaruBaTh KPYIIHBIE 6e3py11HbIe 30HHI. Ha pa3Be)1011H0171 CeTHu HuX
BUIOHO II0 ITIaJ€HHUIO IIJIOTHOCTHU TOYEK, U BAPUOTIrPaMMYy CiienoyeT CTPOUTH B IIpedejilaX OOJHOT'O0 PDYOHOT' O
6J'IOKa, HWHa4e JIOKaJIbHas IreoJIoTusA CMEIINnBAETCsA C peFHOHaHBHOﬁ TEKTOHUKOM.

OTKyna B3sJICSA HarreT

B pa3pexkeHHOII CeTH HarreT IIOYTH BCerfda 3afaloT eOWHHIIEI IIap TOoYeK, a He oOmako. [IBe
CKBaXKUHBI B [OeCsATKax METPOB APYTI OT ApPyra C HECOIOCTaBUMBIMU 3HAYEHUSIMM IIOOHUMAIOT
HepBbIﬁ Irar BEBEIIIE IIOPOra, HOH60py OCTAETCS OIMCATh 3TO IIOYTU YUCTELIM HarreTomMm, U KpuruHr 1mo
TaKOU MOJeIHU BO3BpallaeT CpeJgHee BMECTO KapThHl.

ITosTOMYy MHCTPYMEHT IleYaTaeT B XXypHaa pa3bop mepBoro mara - pacCTOSHUE, YUCIIO Iap B HEM U
3HAYeHWe Y PSIIOM C OUCIepCHel aHHBIX. Eciu y mepBoro mara ykKe BeIIIe o0mel agucrnepcun, oo
5TOM C000IIaeTCs OTHEeNIbHEIM IIPenyIpexXaeHneM, ONCaTh TAKOe MOXKHO TOJILKO HarTeTOM.

CrnenoM Ha3bIBAIOTCS CaMble TSKEJBIE Taphl BHYTPU IIEPBOTO IlIara - PaCCTOSHUE MEeXY TOYKaMu,
o0a 3HauYeHUs, BKJIAX Yy U KoopauHaTH ob6eux Touek. [Io KoopaumHaTaM Imapa HaXOOUTCSA Ha KapTe
cpasy, U JaJbIlle 3TO BOIPOC K HaHHEIM. [lepenyTaHHbIN TOPU30HT, 3HAK, EQUHUIIH - THOO0 HaCTOSAIIAS
MUKPOHU3MEHYHUBOCTh, U TOTa HarreT oTpaXxaeT OJaHHEIE.

IIpr3HAKH HENPUT OTHOH MOIETH

IIBa mpH3HaKa HEIPUTOTHOCTH He COIIPOBOXKMOAIOTCS OIIHOKOM pacuéTa. IlapaMeTphl BLEIBOOSITCS,
KPUTHUHT 3aBepIIaeTCs INTAaTHO ¥ AAéT 1mojie, 6/im3Koe K mocTossHHOMY. O6a BEIBOOSTCS B XKypHAaIl
npenylipexaeHueM.

IMepBoiit - ko3(puimenT metepmuHanmu R? Huxke 0.1. Mopmenb NpPakKTUYECKW HE OMUCHIBAET
HabIIOgaeMyIo CTPYKTYPY, ¥ IEPEHOCUTE €€ TTapaMeTPHl B KPUTUHT HEOOIIYCTUMO.

BTopoii - most HarreTa BHIIIE IOJIOBUHBEI CYMMapPHOTo mopora. CBsi3b Ha KOPOTKUX PACCTOSTHHUSX HE
paspelieHa, ¥ npu4duH aBe. JIn6o ceTh pexke, 4eM CTPYKTYpPa, KOTOPYIO ITBITAIOTCS YBUAETh, IN0OO B
OaHHBIX T€ caMble Iaphl. KpUTUHT IO TaKOM MOOEJIU CTrJIaXkKMBaeT OIeHKY IO CpefHero, a Ha KapTe
maeT «ObIYbY I'J1a3a», Tyrue KOHIIEeHTPUYEeCKUe KOoJIblla BOKPYT OTAEIbHEIX ITPOo0.

Pabdouu# UK/ C KPOCC-Ba/IHTallHeH

BapuorpamMmma mDaéT CTapTOBYI0O MOZesb, a mpoBepsieT e€ Kpocc-Baaupoanmusi BapHOIPaMMEIL.
IMopsimok Tako#. CHauyajia CTPOUTCS OKCIEPUMEHTalbHAs BapuorpaMMa C MaKCHUMaJIbHBIM
paccTrosiHueM, IIPU KOTOPOM KpUBas BHIXOOUT Ha I[JIaTO, ¥ CHUMAIOTCS IIOOOOpaHHBIE HAITeT,
BKJaJl, paguyCc W MOOejb. 3aTeM 3TH YHCJIa MEePEeHOCITCS B KPOCC-BAaTWUMAINI0 U OIEHUBAIOTCS
METPUKHU CKOJb3SAIIET0 KOHTPOJsI. IlomoOpaHHas ¥ MPOBEepeHHas MOMEeIb 3aHOCUTCS B TabIHUIly
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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 9TO He omnnbka. HaumBHas OUCIEPCHUS 3aHUXKEHa, IIOTOMY YTO IIIOTHBIE
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 CHIPO€e YHUCJIO 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
YHMCJIO BJIOKEHHBIX CTPYKTYP - [/ BTOPOHM CTPYKTYPHl H00ABISETCS CTPOKA C TEM XK€ MMEHeM
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

42



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
yKa3blBaeTcs B mojie [ommcaTh B TAaO/JHMIy MoOgeIeHM: CTPOKH 3TOT0 IPOMUIS 3aMEeHSIOTCS
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 IIpU BO3MOXKHOCTYU U pamuycC IJIaBHOU OCH. Mozenb, HarreT U BKJa[ IIPU 9TOM He MEHSIOTCS: UX
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 1 3.01 AHAHKaTOPHBIH KPUTHHT YUTAIOT MOJEIb IIpu pacuéTe. Korma Tabnuia
3apaHa, I0Jisd BapUorpaMMBl B AUaIore He UCIIOIb3YIOTCS: IBa UCTOYHUKA OOHUX U TeX Ke 3HaUeHuU
Hen30eKHO PacXOomsTCs, I03TOMY IIPUOPUTET OTHAH Tabnue, o 4éM coobIIaeTcs B JKypHaJie.

Pa3060p cTpok

CTpoka C HepacIlO3HAHHOM MOIENbio, HEIOJIOKUTENbHBIM PafuyCOM UJIM IIOBTOPHBIM HOMEPOM
CTPYKTYPHl IIPOIIyCKAeTCs, a IpPHYMHa C HOMEpPOM CTPOKM BEIBOOUTCS B XKypHal. Pacuér mpu
3TOM IIPOHOOJIXKAETCs 10 TOOHBIM CTpoKaM. IIpodunsb, y KOTOPOro He OCTajIoCh HU OOHOU TOOHOU
CTPYKTYPHI, B Pe3yJIbTaT He IIOIIaJaeT.

Pa36op momyckaeT py4yHYIO MpaBKy. Peructp uMEH CTOIOLOB HE YYUTHIBAETCSI, AECITUYHAS 3amsaTas
¥ Ipo0eJIEl B pa3psifax ducesl He MelnaloT. CHHOHUMEI UMEH CTOJIOLIOB ITPK 3TOM HE TPEeAyCMOTPEHEL,
IIOCKOJIBKY Tabnuuy GopMUpPyeT caM IIaruH.

1.06 BapuorpaMmMHasi KapTa (aHH30TPOIIHS)

HWHCTPYMEHT CTPOUT BapHUOTPAMMHYIO KapTy - HOBEPXHOCTh MOJIYOHUCIEPCHH Y KaK (YHKIIHIO
mByMepHoOro BekTopa pas3Hoca (h x, h y). O6riyHass BapuorpaMMa yCpeOHsIeT BCe HalpaBJIEHUS B
OOHY KPUBYIO U HAIIPABJIEHHOCTE TEpPMEeT. KapTa 2Ke IIOKa3hkIBa€T, KaK HEIIPEPEIBHOCTE IIapaMeTpa
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3aBUCHUT OT HanpasieHusA. [1o Hell BUOHO, €CTh JIU B JAaHHBIX aHU30TPONMUA U KyJa CMOTPUT OCh
MaKCUMaJbHOU HENIPEPHIBHOCTU. MHCTPYMEHT AUarHoCTu4Yeckuy. ['pun OH HE cCUUTaEeT, a IoMoraeT
OCO3HaHHO 3ajaTh a3UMyT ¥ @aHU30TPOIINIO B CTPYKType BapuorpamMmsl «2D Kriging».

YT0o TaKoe aHU3O0TPOIHA H 3aYeM €€ BHIETh

HW3oTponHas BapuorpaMma IIpeflionaraeT, YTO CBS3b 3HAYEHUU 3aBUCHUT TOIBKO OT PaCCTOSHUSA
MeXAy TOYKaMU, HO He OT HalpaBieHusd. [ CKIamg4daThiX U BEITIHYTHIX I'€0JIOTUYECKUX TeJl 3TO
He Tak. Boone mpocTupaHus IIacT BhIAepKaH, IOIEPEK MeHseTcsa OBICTpee, U Ta Ke pas3Hulla B
OTMeTKaxX KPOBIU HabWpaeTcsl BOOIbL CKJIagKK Ha KUJIOMETpPHl, a BKPeCcT Ha COTHSX MeTpoB. Ecnu
9TOT0 He y4eCTh, KDUTHHI CIJIa’kKUBaeT II0JIe OOWHAKOBO BO BCE CTOPOHEI U Pa3MBIBAET PealbHYIO
BEITSTHYTOCTb CTPYKTYPHI.

BapuorpaMmMHas KapTa BCKpPHIBAeT HallPaBJIEHHOCTh HANPAMYI0. [IJ151 KaXKAoM maphl TOYeK OepeTcs
He TOJILKO PaCcCTOSHUe, HO U HallpaBjieHUe BeKTopa MeXOy HUMU, U IONIyAUCIIepCus pupalieHus
packiagbIBaeTCs IO OBYMEPHOM CeTKe PacCTosSHUM. TaM, rae y pacTéT MedjIeHHO ¥ KapTa OCTaéTCs
TEMHOU [aieKO OT IIEHTPa, HEIPEPHIBHOCTD BRICOKASA. TaM, I'fie y PacTET ObICTPO, HEIIPEPLIBHOCTD
Hu3Kas. OO61acTb HU3KOW Yy B CyMME BBITSTHMBAETCS B JJUIHIC, AJIMHHAS OCh KOTOPOTO M €CTh
HalpaBJjieHWe MaKCUMaJIbHOM HETTPEPLIBHOCTH - /151 CKJIal4aTOCTH 3TO HalpaBJIeHUe TPOCTUPAHUS.

Kak dyurTarsh KapTy

B 11eHTpe KapTH IEXUT HyIeBOe PAcCTOssHMEe. 3HaUeHWe B TOYKEe BCET[Ia PaBHO caMo cebe, T03ToMy
Y 3Oech paBHA HYJIO U LIEHTP CaMbIi TEMHEINA. [10 Mepe ymasieHus OT [eHTPa TOYKHW Pa3HOCSITCS BCE
manbire u y pactét. Ock h x HampaBeHa Ha BOCTOK, och h y Ha ceBep, Macitab mo o6euM ocsim
OOWHAKOBHIM. KapTa TOYeYHO-CHMMETPHUYHA - I1apa M €€ 3epKalbHOe OTpPakeHWe Jal0T OOHY U Ty
Ke TOJIyIUCIIePCHIO, TI09TOMY PUCYHOK OMUHAKOB B ITPOTHUBOIIOJIOXKHEIX HAIPABIEHUIX.

AunsoTrponus uutaeTcd 1o GopMe TEMHOM 30HHEL. ECnu oHa Kpyrjaas - CTPYKTypa M30TPOITHA,
HalpaBJieHWe POJIU He UrpaeT. Eciiu BHITSIHYTA - BOOJIb €€ IJIMHHOM OCHU Y HapacTaeT MefJIeHHee, TO
€CTh B 9TOM HaNpaBJIeHWM 3HAUYEHUS CBSI3aHHBI HA OOJIBIIEM pacCTOTHUM. [I0BEPX KapTH PUCYIOTCS
ITIOJCKa3Ky, OesbId 3JUINIIC 110 OIIeHEHHEIM pafguycaM M KpacHas IYHKTHUPHAs JIMHUS II0 TJIaBHOU
ocH.

ITapaMmeTpsI
[Tapametp Yrto 3amaéT ITo ymom4aHuuio / cOBET
Touku co Todyeunsli CII0H CO -
3HA4YEHUsIMU CKBaKUHaAMU UIIU
npobamu.
ITone 3Hayenus Z YucnoBoit aTpubyT myig  3alOMHMHAETCS MeXKIY 3allyCKaMu
(mycto: u3 aHanu3a: OTMeTKa
reoMeTpuu) mjacTa, MOUIHOCTS,

cogepxkanue. Ilycro -
U3 Z TOYKHU.

BuHOB Ha 110JIyoChb Ha ckoinbpKo siueek 15

(meTanmusanus KapThl) [HAENUTCA KaxXpas
noJyock okHa. KapTta
oJy4aeTcsi pa3MepoM
(2N+1)x(2N+1).
Borbiie 6UHOB -
meTajibHee KapTa, HO
MeHbIIIe [Tap B T4YelKe
u GoJbllle LIyMa.
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I[TapameTp YTo 3amaeT ITo ymom4anuio / COBET

Makc. paccrossHuue, B Pa3Mep OKHa KapThl, B 0

eOuHHNIAX CJIOS eguHuIaxX cosa (mnIs
METPOBBIX KOOPOAUHAT -
MeTpHl). 0 = MoJI0BUHA
OuaroHajd oXBaTa.

MuH. KOIM4YeCTBO fA4geliku, B KOTOpPHIE 5

rnap B s4euke (gor.) TI0omayo MeHBbIIEe I1ap,
OCTaBJISIOTCS IIYCTHEIMHA.
OTcekaeT LIyMHBIE
majabHUE PAaCCTOSHUS,
rae map Marjo.

Otuetr (HTML) OTYET C XUTMAIIOM, BpPEMEeHHBIN (aiin
3JIJTUIICOM, TJIAaBHOM
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
HpI/I6HI/I}KaeTCH K OUCII€EPCHUHU OAHHEBIX, IIOJIyY€HHbIE€ PAOUYCHhI CTTIa2KUBAIOTCA II0 a3UMYTY, I''tTaBHAA
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 CBEPATh €€ Hafo ¢ (OopMOM CaMOT0 XUTMaIlla, a He IEPEeHOCUTD BCIIENyI0. ASUMYT
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
0ospIie OKHA, a KO3G(UIIMEHT aHU30TPONNUHN 3aHUXKEH 10 BEIPA’KEHHOCTH, TO €CThb II0JIe Ha [ele
emé aHU30TPONHee. AZUMYT ITPH 3TOM OOBIYHO OIpeaeIéH HOpMalbHO. JIeUUTCS yBeTUYeHUueM 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 MeCTOPOXIOEHHUSI, M Hy>KeH TeM, KTO XO04eT pacCMOTPETh KapTy Ha xoyncte QGIS, HalmoXUTh
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 (omneHka — ¢akrT) Onenka 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 (ouzeHka — ¢akxT) / 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,
MOIENIbI0 U aHU30TPOIUNEel, a BMeCTe C Hel HaCTPOMKU CaMOr0 KDUTHHIa - paguyC IIOUCKa,
HavMeHbIllee U HaubOoJbIlee YHUCIIO TOYEK, TUI KpuruHra. Kpocc-Banmmpanus CYUTAeT KPUTHUHT
POBHO C 3TUMHU HACTPOMKaAMH, IIOITOMY YOAaYHBIM HaOOp mepeHOCUuTCs B HHCTPyMeHT «2D Kriging»
0e3 u3MeHEeHu!.

[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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hakTUHecKoe 3HavYeHune

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.
OWKBKKN HOpMankHbI - hopma
pacrnpeneneHus B Nopaakxe.
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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 3HaueHus Z (IycTo: U3
TeoOMeTpHUH)

[Tonme HOMEepa CKBaXKUHBI

[TpoO6®I.

Yucnosoe mnone. IlycTo -
oTMeTKa 0epéTcs u3 Z TOYKH.
I moamucel B OTYETE.

MeTopg Kpurusar unm MUHUMaIbHasS Kpuruur
KpHBU3HA.
[TpoBepsieMEIX TOYEK 0 - aBTo, min(N, 100). 0
Bydep uckmouenus mo X, Y [TpsaMOyTONIBPHUK BOKPYT TOuku, O
coceu B HEM He y4aCTBYIOT.
[TapaMeTpsl KPpUTHHTA Bapuorpamma u mouck (Kak B -
1.1).
[TapamMeTpsl MUH. KPUBU3HEL OxBarT, g4elKa, HaTsIKeHue, aBTO
(dot.) TIOpoT, UTEpalunu.
[IpoBepPATH TOIBKO B OXBaTe O6macTe KoHTpOag o X/Y. Be3ge
(Oorm.)
[TpoBepsaTs npu Z B guamnaszoHe O06acTb KOHTPOJISA IO HeT
(Oom.) 3HA4YEeHHIO.
3epno I'CY ([o1.) 151 BOCIIPOU3BOIUMOCTH 0
BBIOOPKH.

OmubKM KPOoCC-Banumaliuiu

HTML-oTuéT

Cnoit Touek ¢ nonsiMu akra,
OLIEHKH U OIITUOKH.

I'paduk oileHKa/daxT,
rucTtorpaMma, MeTPHUKU.

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

YHUCJIO IIPOBEPAEMEBIX TOYEK.
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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 3aJaeéTcs 3KCTEHTOM. PexXX1M, nuarasoHbl, YUCJIIO TYPOB U OTMETKY IIOBEPXHOCTU MOZKHO
NU3MEHUTH B pa3faeiie T OMOJITHUTEIBHO.

[TapameTp Yrto 3amaér ITo ymonyaHuio
O6sacTs (9KCTEHT) ['paHuIlEl TeHepaluu. -
Pexum DneKTpopas3BenKa uilu DreKTpopa3BeqKa
oceflaHus.
Yucmno npodumneit CKONBKO ITapainelbHbIX 4
npoduer.
[ITar nuKeTOB, M Paccrosaue mexny nuketamu. 20
®onoBoe pK, Om-M ([Jor1.) ConpoTuBIEHUE BHE 60
AHOMAaJIUH.
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.)

Yucno Typos ([or.)
3HakK ocemanuda (Io1m.)
OTtmMmeTka: 6a3a U aMIIIUTyOa, M

(Jor.)

l'eodpusundeckue npodpunu

'myOuHa MybOb B IOCTIETHEM
Type.

CKOJILKO IITMKJIOB 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 ¢opM Ha cThIKe. 37ech paboTaeT BeC, a He BHIpe3aHHas AbIPKa C IIOCIIenyIoIei
WHTEepIonsnue. BHyTpyu 30HBI BeCc MOApoOHO¥M emmHuIA, 3a OydhepoM HOb, B KOJbIle IIJIaBHBIN
nepexon mo (GYHKUWM C HYJIeBOM ITPOM3BOOHOM HaA KOHIAxX. [lepexon BBIXOOUT TJIagKHUM IIO
IIOCTPOEHUI0, a He mo ¢aKTy CrilaXXuBaHWs, ¥ B II0B He MomnamaeT ¢opma, IpugyMaHHAasS
WHTepIonsnuel. JInHeNHbIN mepexon majl Obl IepesioM YKIIOHa POBHO Ha IpaHUIle KOblla, TaM, rae
ero ¥ BEICMaTPUBAIOT THAPOJIOTH.

OxBaT M pa3pelleHue pe3yiabTaTa

OxBaT IO yMOMYaHWIO OEPETCS II0 PEruoHAIbHON ITIOBEPXHOCTH, IIOTOMY YTO CIIWBKY OEJIao0T
pamu Bced OKpyKalolllelf TEPPUTOPUH, a He panu ¢pparMeHTa mof y4acTKoM. MOXKHO B3STh OXBAT
TTOPOOHOM UK 3afaTh PAaMKy BPYYHYIO.

fyelika 3aga€Tcst OTHENbHO, ¥ Ha OONBIIIOM OXBaTe 3TO 00s13aTenbHO. ITogpobHas ChEMKa OBIBAET
CAaHTHUMETPOBOM, a peruoHanbHasl - TPUAIATUMETPOBOM Ha OeCITKH KuiaoMeTpoB. CIIMBKA B IIare
MMOOpPOoOHOM maja OBl PAcTp, KOTOPOro He OniBaeT. IISThOeCsAT KHUIOMETPOB IIPU SUeHKe IIATh
CAaHTHMETPOB 3TO TPUIIJIMOH sdeeK. IIpu ssueiike B METP OCTAHETCS [Ba C IIOJIOBHHOM MHIIIHApPIA,
IIPpHU IIATHU MeTpPaX CTO MUJIJIMOHOB, IIPXU TPUOLIATHU - MEHBIIIE TpéX MUJIJIILOHOB.

IMosToMy mepen paboOTOl CUNTAETCS pa3Mep Pe3yabTaTa, U IPU IIPEBHIIIeHUH Tpeaeia HHCTPYMEHT
OTKa3hlBaeTcsi paboTaTh, Ha3bIBas ITOOXOMOAINYI0 ssueiKy. [Ipemern 3amaéTcs B HOMOTHUTEIbHEIX
rmapaMeTpax, 00 YMOTUYaHUIO MATHAECIT MUIJIMOHOB STYeeK.

IToopoOHOCTE BHYTPY 30HEI BPE3KH OTPaHUYEeHa TYeHKOM pe3ybTaTa, a He ChbeéMKOoM. CaHTUMEeTPOBas
ChEMKA B IISITUMETPOBOM TI'PHUEe OACT IISITUMETPOBYIO ITOOPOOHOCTb. ECcnu 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 BEJIMYUHEL - YUCJIO A4YeeK IIEPEKPHITHUA, PACX0XKIOEeHNEe OO0 ITOIIPAaBKHU
C MeauaHOHu n pa36pOCOM II0 IIPOLEHTHUIIAM, OCTATOK IIOCJI€ IIOIIPABKHU U I1epellan MexKOy COCEJHUMHU
A4YerKaMM, OTOEIbHO 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.
3]1er 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 pe3ysbTaTe BCE 3Ke 0Ka3aJIMCh IMYCThie SUYeHKU, UX YUCIIO0 MUIIETCS B XKypHal. ITycTo MoxkeT
OBITh TOJIBKO TaM, TIOe HeT HU OJHOM M3 OBYX IOBEPXHOCTEH, OOBIYHO PeruoHanbHas He IOKPLIBAET
3aJlaHHBIM OXBaT.
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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 YUCJia 10 OCSAM HaloT
QHU30TPOIIUIO.
Ywucno ypoBHEU I'mapkocTts. 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 TI0 TOYKaM, ITOIaBIIUM B HOCHUTEJIF CBOETO cijiaiiHa. [ToaTomy pabGoTa MuHENHA [0 YUCITY
TOYEeK, a IaMsITh 3aBHCHUT TOJILKO OT pa3Mepa pemeTku. KpuruHr Ha KaxXKaou s4YelKe pelraeT
CUCTEMY IIO COCeOsiM, ¥ Ha [eCsITKe MHUJIJINOHOB 3aMEPOB 3TO HECOIIOCTAaBUMEBIE BEIIU, MUJITMOH
ToueK MBA Gep€T 3a CeKyH/HI.

VaopaBieHHe pelmeéTKaMu

HauanpHasi pemréTka 3agaéT pafuyC BIUSHUS, XU 4YeM OHa rpybee, TeM [allbllle PACXOOUTCS
3aMep. Pa3Hble 4ncia g4eek o 0CSIM JalT aHU30TPOIIMIO - HA Pa3BEOOYHOU CETH, BEITIHYTOU IO
IIPOCTUPAHHUIO, 9TO TO, YTO HYKHO, U 3a[a€TCSI OHO IIPSIMO, 0e3 Momesny BapuOrPaMMEI.

Yucno ypoBHEHM ympaBisieT TIagKoCThbio. Kaxmwlii ypoBeHBL BOBOe MompoOHee ¥ BOBOe ONHMKe K
maHHbIM. OOWH-ABA JAOT TJIAJKUH TPEH, BOCEMb U OOJIbIIE CaXkKal0T MOBEPXHOCTh HAa 3aMeEPHI.
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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.

YucnmoM ypoBHEM 3TO He MCIIPABJILETCS, KaXKIbIN CIIeOYyIOIIUi YPOBEHb HAaCIeOyeT TOT XKe medeKT.
BoT nipoBepouHHIil mpuMep. Penbed 0KOJI0 ABYXCOT METPOB, BHYTPH IIYCTOM KPyTr paguycom 250 M.
ITpomax B kpyre goxopun oo 30 M, a B eHTpe BMecTo 199 BrIxOOumo 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 o0J/IaKa He jredar. O00I0YKa OTCEKAET TO, YTO CHAPYXKH, a TPAHUILI IPEBPAIIAIOT MY
B MJIOCKYIO IIJIOIIAAKY Ha YPOBHE rpaHUlbl. POpMy BOCCTAHOBUTH HEUEM, B IYCTOM MECTE HYKHBI
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'panuIel cpe3amT pe3ynabTaT K (usudecku BO3MOKHOMY. Cpe3 mojie3Hee, 4YeM BHU[I <«KakK
IIOJIYYHUJIOCh», HO OH K€ U IIPU3HAK He6J1aromnomydus.

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. [ToMOraeT 3mech He TPaHuUIla, a PEUIETKa Morpyoee, MEHbIIUM YHCJIOM YPOBHEH WU
fojlee y3KUM 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

CrnaxuBaHUE: OKHO
HoOpMaJseH, ss4eek (gor.)
CrmaxuBaHUE: IIOPOT
pasnuuus HopMaliel, rpan
(mor.)

CrnaxkmBaHMe: YUCIIO
IIPOXOmoB (HOTI.)

Epsilon yknona npu
3aronHeHuu, M (Hort.)

IIpenmen yucna nauTokK 1x1

rpapyc (morm.)
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 anst 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 NomosaurennbHo nexaTr Epsilon ykiona npu 3anoiHenuu u Ilpemen 4ucia MINTOK
(3ammTa OT CiIy4alHOM paMKU Ha IIOJICTPAaHHI).

OTKa3 ceTW WM paMKa LIEJINKOM B OKeaHe 3aBepIIaloTCs IMOHATHBIM COOOMIEHWEM, a He IIYCTHIM
pactpoMm. Hcrounumk panHbBIX - Copernicus DEM © ESA, oTkpelTasg JIUIIEH3US [OONYyCKaeT
KCIIOJIb30BaHMe C YKa3aHUeM UCTOYHUKA.

2.02 3arpy3kKa TOIOOCHOBBI II0 paMKe

BekTopHbIN 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.

OTHmenbHO CYUUTAIOTCS TYEMKHU, IIe OTMEeTKa TajlbBera PacXOOuTCs C OPYyrUM y3JIoM OOJIbIlle YeM Ha
AT CAHTUMETPOB. OGEIYHO 9TO TEPECEYEHNE PYCla C TOPU30HTAJIBIO, ¥ TaM IPUHUMAETCS OTMETKA
TanmbpBera. Ynuciao TakUX MECT BBIBOOUTCS IIPEenyIpeskmeHreM, MojIda pellaTh TaKOM CIOpP HEeJb3s.
Jluaust 6€3 OTMETOK BeOET celst Kak MIpexKye, Pa3HOTUITHEIM CJI0M pa3bupaeTcs Mo oObeKTaM.

IToBepPXHOCTH MEKAY CTPYKTYPHBIMH JIHHUSIMHA

Bxom OOpsBIBBI 3a1aéT Gaphep, Iepemnaj BOOIb JUHUYA He pa3Ma3biBaeTCs, HO caM Ileperaj JIMHUS
He 3aJlaéT, IOTOMY 4YTO OTMETOK y Heé HeT. I[lapa BxomoB Bepx ¢opm u Hus ¢dopm perraer
o0paTHyI0 3afauyy - IIOCTABUTh POBHO Ty IIOBEPXHOCTh, KOTOpas 3ajlaHa [OBYMS CTOPOHaAMU C
W3BECTHEIMU OTMETKaMHU.
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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.

CTopoHA - 3TO MHOXECTBO. B Bepx Miam HH3 BXOOUT JII000€ YHCIIO JIMHUNW M TOYEK C OOHUM
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.

Ilena mertoma. bnuzkaiiiias ToOYKa M COOTBETCTBEHHAs TOYKA - pPal3Hble Bellu. [Ioka OTMeETKH
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.

YTo0 medyarTaeTrcs B KypHas. [lo Kaxmol ¢opMe UOyT YUCIIO A4eeK Tejla, MeOuaHHas IIMpPHUHA B
quﬁKaX, pacxoxigeHne OTMETOK B MEeCTaX CXOXIOEHUA CTOPOH U YHUCIIO OG'BGKTOB, IIPOIIYIIEHHBIX
M3-3a OTCYTCTBUS OTMETOK. OTHOENbHO BHIBOOQUTCS MIPEAynpexRaeHre 0 ¢opMax yKe ABYX SUEeK - B
pacTpe Takoi ¢GOpMBI HET HU IIPU KAaKOM MaciuTabe, Hago MeJIbYuTh T4eiKy. OOUHOKHNE CTOPOHEI U
00BEKTHI 0€3 CBA3U B XKYPHAJI YXOOAT C IIPUYUHOM.

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: TOnbKO MuHMManbHBN YKJIOH 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.
CrmaxuBaHUE: YUCIIO 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
TrpaHHUIle Tpuga U psagoM Cc nodata cumrailoTcs CTOKaMH. B OTYET medaTaeTCs YUCIIO MOTHSATHIX
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, cTtok=0.

Brixon: float32, uucio sueexk -
BBIIIIE II0 T€YEHMUIO.

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
MIOOHSITAsI YaCTh.

2.07 BacceMHbBI B Boaopa3aeJibl

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

[TapameTp Yrto 3amaérT ITo ymom4gaHuio / COBET

Bxomxas IIMP

PacTp penbeda. -

Touku 3aMBIKaHUS TouKHu-CTBOPH OACCEHHOB. IyCTO
[TycTo = GacceUHEl OT YCTHEB
I10 TIOPOTYy.
[Topor akKyMynsauu yCThS, ITopor gnsa ycTeeB, KOrga 1000
sT9eeK TOYKH HEe 3aJaHHI.
3anonHUTL NOHMXKEeHU nepen  [uapomoruyeckass KOPPEKIUs  BKIIL.
pacuétom IO pacuéTa.
Papuyc IpuTsaXKU TOYEK, M Touka 3aMBIKQHUS 150
(mom.) MIPUTATUBAETCS K MaKCUMyMY
aKKyMyJISAIIUM B 9TOM paguyce.
Epsilon ykiona npu MuHUMAaNbHBIN YKJIOH Ha 0.001

IIJIOCKOCTSX.
BRIXO[I: IOJIUTOHEL C IOJIIMU -
basin, area m2.

Brixofi: pacTp LEJIOYUCIIEHHBIX -
MeTOK 06acceilHOB.

3aloJIHeHuu, M ([OoII.)
BacceliHb! (IIOJIUTOHEBI)

BacceliHbl (pacTp METOK)

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 Beixoma - basin (Homep GacceiiHa) 1 area_m?2 (IJIOIIAMAb 10 YUCITY S4Ye€eK). [JOIOTHUTEIBEHO
MOJKHO 3amucaTh pacTp MeTOK. Pa3aMeTka MIOET IPHIKKaAaMM yKa3aTejiel 1Mo rpady CTOKa, IO3TOMY
maxke OJIMHHBIE U3BUJINCTHIE BOOOCOOPHI CYUTAIOTCS 3a OOJIM CEKYHIHI.

[Tonmst MCXOOHOrO OOBEKTAa MEePEHOCSTCS B BBHIXOMA. BrIOEpHUTE HYXKHBIE B MOIOJIHUTEIbLHBIX
ImapaMeTpax, ¥ B BOOoCOOpe MOSIBSITCS Ha3BaHWE PEKH, HOMEep CTBOpa WM/IM YTO TaM eCTh. bes
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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, sgpo 3X3 Yepes3 ObIpPHL HE CYUTAETCS.

[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

BEPIINH B 3TOM pPaguyce.

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

BepHiuHbl (TOYKHM) BrIXon: TOYKH C IIOJISIMHU 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

3epHO reHepaTopa 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 (HeEMO) 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) UHCTpyMeHTa 2.18.

YuyacTku pabot (gemo) Tpu nonmuroHa Ojs pa3duUBKYU BBIKJI.

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 mwiomanku 6epetcsi cpegHuM pernbeda BHYTPHU 006JIaCTH, ¥ 9TO HE BKYCOBIIMHA, & TOYHBIN
orBeT. OOBEM eCcThb CyMMa pPa3HOCTEM, YMHOXKEHHAas Ha IJIoIadb SYEeWKU, ¥ HEeTTO oOpallaeTcs
B HOJIB POBHO TOr'da, KOrda OTMETKa pPaBHaA CPegHeEMY. MenHaHa OeJInT II0II0JIaM H‘-Ief/‘IKI/I, a He
KyOoMeTpHl, 1 OajlaHC IpPU HeM He cxomutcs. [loaToMy AeMo cpal3y maéT collemumiicss 6anaHC, a
CIBUT OTMETKU B IOTIOJIHUTEJILHEIX [TapaMeTpaX YBOOUT €r0 B IPMBO3HOM MJIM BLIBO3HOM I'PYHT, TaK
4YTO BCe TPU BepOukTa 2.18 mpoBepgaiOTC B IBa IPOroOHa.
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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.
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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.
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[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.

JleueHHe caMoOIIpoOBepsieMoe

HHpOeKC NpUTAXKEHUS K YPOBHSIM CUUTAETCS [0 U IIOCJie IIpaBKU, o0e LUPH YXOOAT B KypHal
BMeCTe C HauOOoIbIIUM (GaKTHUECKHUM COBUTOM IIOBEPXHOCTH. ECIIH mociie TeYyeHuss HHOeKC OCTasICsa
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 ITo ymonm4gaHuio / COBET

Bxomxas LIMP

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.

Papguyc npuTsaxku, M (gort.) OKHO ITI0MCKa MaKCHUMallbHOH 150
AKKyMyJISAIUN.

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

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

Bomoc6opEl CTBOPOB [TonuroHs! C aTpUOyTaMu 110 Cco3maéTCs

(TIOJIMT OHBI) TaGJIKIle BEIIIE.

Otuér no ctBopam (HTML) Tabmuila Ha KaX[bIM 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 XKYPHAaJl IIe4YaTalTCsd Ha4daJl0 CEeTKH, IIal U YUCJIO sA4YeeK obeux MaTpHIl, a TaKXKe OBLIIO JIH
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
CHaudajyla CpaBHUBANTEe ONUCaHWE CEeTKU U3 XKypHajla U YMCJI0 YYTEHHBIX S4YeeK, U TOJILKO II0TOM
00BEMEL. B meBATU ciydasax U3 OeCaTH Ha 3TOM PacX0XKIeHUe U 00bICHAETCH.

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, YHCIIO TYEeeK W BEePOUKT). BemgoMoCTh HyXKHAa OJIS COTJIaCOBAaHMS, a IOOINNCATh YYaCTKU
IIPSIMO Ha KapTe MOXKHO TOJILKO aTpuOyTaMu, II03TOMY BHIXOI OTHEIbHBIM.

®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 BHIOAET TI'OTOBYIO IIapy: BKIIOUUTe BHIXOOL IIpoeKTHasi IMOBEPXHOCTh
(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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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

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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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

[MTupuna, BricoTa, s4ueek Pasmep rpupa. 400 x 300

Pa3mep sueliku, M Illar rpuga. 1

3epHO reHepaTopa [ToBTOPSAEMOCTD: OMHO 3€PHO - 7
OOWH M TOT K€ Kapbep.

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

Ywucrno ycTynoB 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
BBLIXOMa», IOTOMY YTO II€PECUET OXBaTa U3 Hen3BeCcTHOM cucTeMbl B UTM maéT HeBEPHLIN pe3yJsibTarT,
U OEeMO OKaXKeTCs [ajekKo OT Hy>KHOTI'0 MecTa.

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
cornacoBaH. Eciu TOpM30OHTaAIM [0 JTUHWUKM HE HOBEHOEHHBI, JIMHUSI OCTAETCS HEeMOW ¥ YXOOUT B
OTHOEJNbHBIN CJION C TPUYMHOU. YHCII0 OMOPHBIX TOYEK MIHUIIETCS B aTPUOYT n_samples M B XKYypHAN
MenuaHoU u MUHUMYyMoM. OfHa TOYKa 03Ha4YaeT ITIOCTOSIHHYIO OTMETKY I10 BCel TUHUM, ¥ 9TO BUTHO
cpaasy.

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
3amaéTcss B HEUW TOYHO, M YHUCJIO y3JI0B IWHWM He pacTeér. Ecnm Gnuikaiiiias BepIIMHA HAJbIIE,
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
yucia s4eek. Ilopor ToT XKe,
41O B 2.13. 0 = BBHIKIL.
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.

TPacCUPOBKOU: NHa4Ye NyTh
TOHET B IEPBOU XKe sIME.

IInomamHbIie HCTOYHUKH. KaHaBa B BOCEMb sTUYeeK HAéT BOCEMb JIMHUM, KOHTYD OTBajia CTOJIBKO,
CKOJIBKO sSTYeeK OH HaKphiBaeT. HuiKe IO CKJIOHY TPacChl CXOHOSTCS B OOHO Pycyio, u 6e3 oOpHIBa
[0 HeMy IIPOMOET Kaxpasl - ThICA4Ya si9YeeK OTBajia JAaCT THICSYYy KOIHM OOHOTOo pycia. ®razkok
OOpbIBaTh TPACCy IPH CIIHSIHHUM IIpeBpalllaeT IY4YoK B [EePeBO, I'le KaxKmas sdeiKa mpoiaeHa
OOWH Pa3, a CBSI3HOCTh COXPAHSIETCS, TPAacca HOBOOUTCS OO MECTa CIUSHUA.

30Ha 3apoKAEeHHsI OTOMPAET TPACCH [0 KPYTU3HE, OCTAIOTCS T€, Y KOTOPHIX €CTh YYaCTOK Kpyde
3aaHHOTO yrila ¥ He KOpode 3afaHHOU ANWUHEL. TakK WIMyT CXOf JIaBUHEBI - OHA CPHIBAETCS TaM, TOe
CKJIOH [EePKUT KPYTU3HY Ha MPOTSXKEHUHU, a He B OOHOU stuerike. OOLIYHEIE TTOPOTH 25 TPafyCcoB U
COTHSI METPOB, OJINHA HAWOEHHOT0 yYaCTKa MUIIETCS B TIOJIE steep m.

BoinonazkuBaHHe 00pLIBAET TPACCY y HOOHOXKMUS CKJIOHA, Ha Teppace, Ha ImoiMe. YKIIOH MepsieTcs
OCPEeOHEHHO 110 IIOCJIeAHUM MeTpaM IIyTH, U OJIMHA 9TOT0 y4dacTKa 3ajaeTcs pagoM. KopoTkas Imonka
BHYTPH KPYTOI'O CKJIOHA CpeJHee He YPOHUT U IIPOIIYCKAETCsI, HAaCTOMIlee BhIIIOJIa2KBaHUEe YPDOHUT.
Pexxetcs o Hauasy y4acTKa, 9TO U €CTh MECTO, I'le IIOTOK pacTeKaeTCs.

IMoueMy B rpagycax. [Ioporu 3afaioTcst yIjIOM, a He OTHOIIIeHHeM. JIaBUHHEIE M T€OTeXHUYECKUe
KPUTEPUH IUIINYT B TPagycax, ¥ pacTp yKJIOHa y Tomorpada Toxe B rpagycax.

IIpryMHA OCTAaHOBKHM ITUITIETCS B II0JIE reason ¥ pa3jiMidyaeT YeThIpe ciaydasi. CTOK - HUXKe HeKyoa.
Kpa#i nucra - penbed KoHuwuics. [IpMEMHHK - MPHUIITK B 3aJlaHHBIM BOJOEM WM BOMOTOK.
CiausiHHe - Tpacca BJIUIACH B y2Ke MIPOUAEHHYIO.

ITonsa BeEIXOma:

* src_id - HOMep UCXOOHOTO OOBEKTa;
* cells - YUCIIO TYEEK;

* length_m - OJIMHA IIyTH;

* drop_m - IIepernan;
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* slope - CDEOHUU YKJIIOH;
® z start ¥ z _end - OTMETKU KOHIIOB;
* reason - IPUYMHA OCTAHOBKHU.

Tpacca D8 ugéT 1Mo BOCEMM HATIPABJIEHUSM U ITOTOMY BHITJISIIUT CTYHEHSIMHU Mom 45 rpagycoB. DTo
CBOMCTBO METOMA, a He OmMOKa, ¥ CTIaXXUBAaHUE CKPYTISIET JTOMaHYIO OJIg YepPTexKa, OTMETKHU IIPU
9TOM He MEeHSIOTCS. JIMHUS CTOKa IOKA3bIBaeT IIYTh IO TOIOJIOTHMU pefbeda W He YYUTHIBAET HU
BIUTHIBaHUE, HU IIOOIIOD, HUA TPYOHL.

3. HOHOJ’IHHTEJ’IBHBIG HHCTPYMEHTBbI aHA/TU3ad

3.01 KaTteropuajJabHbIH HHIUKATOPHBIA KPUTHHT

HNuacTpyMeHT KaTeropuHajabHbIH HHIWKATOPHBLIM KPHIHHT CTPOUT KapTy BEPOSTHOCTH IIO
KaTeropuanbHOMY II0JTI0 - MUHEPAJIbHOMY THUITY, TUTOTHUITY, TI000MY TEKCTOBOMY Klaccy. B oTnuumne
OT OOBIYHOTO KPUTHHTA, KOTOPHIM HHTEPIIONIHPYET BEIUUYHHY, 30eCh OIIeHMBAETCs, HACKOJILKO
BEPOSITeH KaX[bIM KJIacC B KaXKOOH TOUYKEe IJIOLIamu. DTO HYKHO TaM, TOe BaXKHa He BeJIHYHHAa, a
MIPUHAIIEeKHOCTD K TUITY - IIIe OXKHUOaTh 3aMellleHue, IIe CMEeHsIeTCs COCTaB IIJIacTa, Ie IPOXOIUT

I'paHUlla MeXIy Pa3HOCTAMMU.

[TapameTpsr:

[TapameTp

YTo 3amaeT

[To ymonm4gaHuio / COBET

TouedHIl CIOU
KaTteropuansHoe nosne (kKiacc)

HcxomHble TOYKH.
ITone knacca (MUHTHI,
nutotun). [Iycteie u NULL He

HUAOyT.
Pagmyc nmoucka, MyuH./Maxc. ITouck u ceTka - KaK B «2D Kak y «2D Kriging»
TOYEK, pa3Mep S4YelKH, 0XBaT Kriging».

Iosns camopoaka Hosns caMmoponKa B IyCTO
nmogoOpaHHOM BapHorpaMMe,
ot 0 go 1. ITycro - Kak
momo0Opasocsk.
BeposiTHOCTH IO KlTaccaM Pactp: ogHa mosoca Ha Kiacc, -
(MHOTOTIOJIOCHBII) MMS KJjlacca B OIHCaHUU
IIOJIOCHIL.
Kapra 30H (camMbill BEepOATHEIM  PacTp Koma camoro -
KJiacc) BEPOSITHOTO KJlacca,
COOTBETCTBUE KOMIOB B
XKypHain.
YBepeHHOCTh (MakKc. PacTp makcumyma Heo0sI3aTeTbHBIN
BEPOSITHOCTB) BEPOSITHOCTU: I'le Klacc
YBEPEHHEIN, I'Oe CIIOPHBIN.
YpoBHU BEPOSATHOCTU YpoBHU 07151 BEKTOPHEIX 0.250.50.75
rpanut, goau ot 0 mo 1.
Kracc gt KOHTYypOB HWwMsa kjiacca poOBHO KakK B [IoJle  IIyCTO
KJj1accosB. IlycTo = Bce KJaccCHl.
Bukybudeckoe criaxkuBaHue CrymeHue rpuga nepeq X2
rpasuil (mor.) KOHTYPUHIOM, Kak B 1.04.
Ckpyrnenue rpanul (Chaikin), [lomomHUTENIbHOE IETKOE 2
urepauuu (goi.) CKpYyTIJIEHUE.
['paHuIlbEl yPOBHEN JIuHUY ypPOBHEHU C KJIAaCCOM U Heo0sI3aTeTbHBIN
BEPOSITHOCTHU (JTMHUM) YPOBHEM.
[Tomochl BEPOSITHOCTHU [Tomockl MeXkAy YPOBHSIMU C HeoOs3aTeIbHEIN

(TIOJTUTOHEI)

TOTOBOM paCKpacKOH.
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OO6pe3Ka 0 Macke Takas ke, Kak B 1.02, - MOMUTOH 13 IIPOeKTa JTU00 BHIITYyKIIas 000JI09Ka TOYEK C
O6ydepom. Macka MpUMEHSIETCST KO BCEM TPEM BBEIXOaM, BEPOSITHOCTSIM, 30HAaM ¥ YBEPEHHOCTH.

Kak cuuraercs

Komuposath Kjiaccel uuciamMu 1, 2, 3 ¥ HUHTEPIOJIUPOBATh 3TOT KOI HeIb3d. Y KaTeropuil HeT
IopsigKa, Kjlacc 3 He «paiblle» Kjacca 1, U cpefHee MeXnOy HuUMU OeccMbIcieHHO. Iloatomy
WHCTPYMEHT HIOET WHOMKATOPHBIM OyTéM. Ha KaXOwlli KjacC CTPOUTCS MHOUKATOP - eOUHUIa
TaM, I'le CKBaXKMHa 3TOr0 KJjlacca, HOMb Be3fde nHade. KaxXOwlli MHOUKATOP KPUTYeTCS OTHENIBHO
OpOUHApPHBIM KPUTHMHIOM, KaK OOBIYHOE II0Jie, M HAET IIOBEPXHOCThH OT HYIS OO0 €OUHUIE, 3T0 U
€CTb BEPOSITHOCTH KJlacca. BapuorpamMma mHAMKATOpa IoabupaeTCcs aBTOMaTUYECKHU ChepruydecKo
MOAEebI0 10 9KCIIEPUMEHTaIbHOMU.

MHJJ,I/IKaTOprII?I KPWUIrnHr: BEPOATHOCTb 30HbI 3aMeELLEHWA
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Puc. 21: MEOuKaTOPHBINM KPUTUHT Ha CUHTETUKE: CKBaXXMHEI C KaTeropueul (KpacHele - 3aMellleHne,
Oenble - CUIBBUHUT) IIPEBpPaIaloTCa B KapTy BEPOSTHOCTHU Kiacca. IToporoMm 0.5 u3 He€ pexkercs
KOHTYD OOMeHa.

Pa3genpHBEIE MHOAWKATOPHL B CyMMe He NaloT POBHO €IUHUITY ¥ MOTYT HEMHOTI'O BEIXOUTE 3a AUAaa30H,
5TO U3BECTHOe CBOMCTBO MeToma. [loaToMy olleHKa KaxKAoro Kijiacca obpe3aeTcs B HOJIb OIUH, a
3aTeM BEPOSTHOCTH I10 KJjlacCaM HOPMUPYIOTCS TakK, YTOOHI B KaXKIOO# siYelKe UX CyMMa PaBHSJIaCh
eOUHUIlE.

Korga ckBazkuHa He Imomnajia B CBOIO 30HY

OObluHOEe 3aMedaHue Takoe. CKBaxKMHA ONACHOIO KJjlacCa OKa3ajlaCh BHE OIIACHOM 30HBL. JTO
He c0Ooif momOopa, a CBOMCTBO CaMOPOOKa, M Pa300paThCs B HEM HAAO OO HPABKU OCTATBHEIX
ImapaMeTpoB.

PoBHO B TOUKe 3aMepa KPUTUHT TOYEH IIpH JIFI000M caMOpoKe, OlleHKa B Y3JIe, KOTOPEBIH JIET Ha YCThE,
paBHa caMoMy MHOMKATOPY. Ho y3en ceTKHu IOYTH HUKOTTA He CaJuTCS Ha ycThe. [Ipu HeHylIeBOM
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CaMOpPOJKe ITOBEPXHOCTL OKOJIO TOYKM TEPIIUT PA3pPhIB, U YKe B HECKOJIBKUX METPAX OT CKBaXKUHBI
OIleHKa [IPOBaIMBaeTCs K MECTHOMY cpenmHeMy. BoT umcnosou npumep. [Ipu mvarrete 0.5 B natu
MeTpax OT OOUHOYHOU CKBaxXXWHE Kjlacca «B» BeposATHOCTHL mapmaeT mo 0.47, TO eCThb yXOOUT IIOT,
nopor 0.5, a mpu o6HyJIEHHOM HarreTe octaércs 0.97.

OTcropma nnapametp [osst camopoaka. [IycToe ojyie ocTaBisieT aBTONOAOODP Kak ecTh. Homnb genaer
IIOBEPXHOCTH TJIAOKOW y OAHHHBIX, U CKBaXKWHA YOEepPXKHUBAeT CBOU KjlacC B CBoed suerke. OOIas
OUCIIEPCUS IIPH IIEPEHOCE [OJNIM COXPAHSETCs, MEHSeTCS TOJIBKO I'JIafKOCTh, II03TOMY Maciitad
BEPOSTHOCTEH He IIBIBET. [TomoOpaHHbIe HOJIH 10 KJIacCaM IIe4aTaloTCs B KYyPHAJI, ¥ CHadasla CTOUT
MIPOCTO TIOCMOTPETh Ha HUX. BOMBINION HArreT 03Ha4yaeT, YTO KJIaCChl MTepeMeIalHbl Ha KOPOTKUX
PacCTOSTHUSX, ¥ 9TO COTEPXKATENbHBIM (DAaKT O JAHHBIX, @ HE TTOMeXa.

O6HYJ'I${TB CaMOpPOOOK HYXKHO C OTKDPBITBIMH I'JlIa3aMH. OH He BBEIOYMKaA non6opa, a Mepa Toro,
HaACKOJIBKO COCegHHEe CKBaXKHMHEI PaCXOOdATCA B KjlaCCe. Homnb o3HaugaeT penieHsrne C4uTaThb KaXObId
3aMep TOYHBIM U 00sI3aTebHLEIM K MCIIOJTHEHHIO. s KapT OIIaCHOCTH 3TO YaCTO ITPAaBUIIBHO,
IIOTOMY 4YTO ILI€Ha IIPOIIyCKa K II€Ha JIOKHOM TPEeBOTM HECHMMMETPUYHEI, HO KapTa IIOCJIE€ 3TOIO
CTAHOBHUTCS XKECTUEe U MSITHUCTEE.

BTopoe, oT 4ero 3aBUCHUT HollagaHue, - sdyerika. OlleHKa CUUTAEeTCS B IIeHTPe S4YEeUKH, U €CJId B
OIOHY S4Ye’Ky IOIajii CKBAa*XHWHBEI PAa3HBIX KJIaCCOB, HUKAKOM CaMOPOLOK UX He pa3BeHeT. Addelky
3anaBa1?ITe MeJlb4€e PaCCTOdHHsA MezXKOYy COCeOHHMMHU CKBaXHWHAMU. TpeTbe - 'PpaHHWIIa IIOJIUTOHaA.
ITosmockl BEPOSITHOCTH CTPOSITCS M3 pPacTpa CO CrilakUBaHHMEM U CKpyrieHueM, obfa HEeMHOTO
OBUTAIOT JIMHUIO YPOBHSA OTHOCUTENBHO S4YeeK. EciM TOYKa BHIIIJIA 3a II0JIOCY Ha BOJIOCOK,
ITPOBEPbTE CHauaia 3TO, CHAB 00a CriakKUBaHUS.

YT0 Ha BBIXOIE

Tpu pe3ynbraTa. MHOTOIIOJIOCHBIM pacTp BepPOSITHOCTEM, OfHa IIojloca Ha KJjacc, UMs KJjacca
3allMcaHo B OIMHMCaHte I10JIoCkl. KapTa 30H, KOO caMOTr0 BEPOSITHOTO Kjlacca B siueliKe, COOTBETCTBHUE
KOIOB M KjlaccoB meuaTtaeTcss B ZKypHasn. HeoOs3aTenbHBIM pacTp YBEPEHHOCTH, MaKCUMyM
BEPOSITHOCTH B S4YelKe, II0 HEMY BUHO, I'le KJIaCC YBEPEHHEBIM, a I'le 30HbI CHOPSAT W IIPOXOOUT
TpaHuUIIa.

KapTta 3oH P{zameweHue) YEepeHHOCTE
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Puc. 22: Pe3ynbTaT KaTEerOpUaTbHOTO WHANKATOPHOTO KPUTHHTA: KapTa CaMOTr0 BEPOSITHOTO Kjlacca
M0 MUHEpanbHOMY THTY, (OH CHUIBBHHHUTA C OYaraMHW 3aMEIIeHHUs], CBEPXy HAHECEHBI TOYKH
CKBAXXWUH.

Emé ogHO MOCTOMHCTBO 0OHAPYKMBAETCSA Ha JMaHHBIX C BEIOpocaMu. OOBYHBIN KPUTHUHT BEIHYXKOEH
WHTEPIIOIUPOBaTh BEJIMUMHY, U OOHA aHOMajbHas mpoba JoMaeT BapHoTrpaMMy - Ilapa OIu3Kux
TOYEeK C HeCOIIOCTAaBUMBLIMM 3HAYEHUSIMU IMOOHUMAaeT HArreT, U KapTa BHIPOXKOAETCS B CpelHee.
UnpgukaTop paboTaeT He C BEIWYMHON, a C (AKTOM IPUHAOIERKHOCTU K KJIAcCy, IO3TOMY
aHOMaJIbHOEe 3HaYeHHEe B HEM HEOT/IMYUMO OT JIF000T0 APYIroro IO Ty JKe CTOPOHY mopora. TaMm, roe
II0Ka3aTesb MeHSeTCs Pe3K0 U HePeryJspHO, a BOIIPOC II0 CYTH OBOUYHHIN, HMHOWKATOPHEIM IIYTh
HaIéKHee IPAMOUN UHTEPIIOJISAIUN.

KaTeropuanbHbii moaxon ymoOeH TeM, 4TO He TpeOyeT 3apaHee TMPOBOOUTH rpaHuIly. He HyXKHO
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peuiath, CUMTATh JU YaCTUYHOE 3aMelleHue omnacHbIM. KapTWpyioTcsa Bce THIEL KaK €CTh, a
HYXKHYI0 KOMOMHAIMI0 KJIacCOB COOHMpPAIOT IIOTOM K3 BEPOSATHOCTeN. Pemkme KjacCel ¢ MalbIM
YMCJIOM CKBaXKHMH [Al0OT ITYMHYIO BapHoTrpaMMy, MHCTPYMEHT IIpeaynpexpaeTr o6 atom B 2KypHaii,
BEPOSTHOCTH 10 TAaKOMY KJIaCCy YMTaNTe OCTOPOXKHO.

YToOB OCBOUTL MHCTPYMEHT 0e3 peasnbHBEIX HAHHEIX, BKIIOUYHTE B IIpuMep CKBaxkuH (IeMo)
ranky [1o0aBUTh KaTeropHajJibHOE II0JIe MHHTHIA. B cioi go6aBuTCs 1moje mintype ¢ GpoHOM
CUJIBBUHUTA ¥ OdYaraM{ 3aMeIleHHs Mo o0pas3ily PygHWKa, Ha HEM HHCTPYMEHT MOXKHO Cpas3y
IIPOTHATh.

IIpy HEPAaBHOMEPHOU CETH MOXKHO 3afaTh Heo0si3aTe/IbHOE I0jie BecoB wt u3 nHcTpymMeHTa 1.01
Oexmacrepu3anusi. Torga WHOMKATOP KaXKAOTO KJjlacCa KPUI'YETCS K ero HeKJIaCTepHU30BaHHOM
fojie, a He K HYJIIO, I09TOMY BHa/Id OT JaHHBIX BEPOSITHOCTb CTPEMHUTCS K IIPEICTAaBUTEIbHOMN JOJIe
Kjacca. be3 BecoB moBefieHNE IPEXKHEE.

BeKTopHme I'PaHHIIBI 110 BEPOATHOCTIIM

KapTa 30H oTBe4YaeT Ha BOMIPOC «KTO IMOOEIUII B T9EHKe», U 3TOT0 YacTO Maso. [IJIs IaHupPOBaHU S
Hy>KHee TI0JI0ca ITepexofia - Te KiIacC YBePEHHHBIH, Ifie CIIOPHEIH, Te YBePEeHHO APYTroi. TO JaioT
OBa HeoOsA3aTeIbHLIX BEKTOPHEIX BEIXOMA, 10 YMOIYAHUIO BEIKITIOUEHHEIX.

YpoBHU 3agaroTcsa mapaMeTpoM, 1o ymondanuio 0.25, 0.5 1 0.75, To eCTh YETHIPE MOJIOCH - YBEPEHHO
HET, OBe CIIOPHEBIE U YBEPEHHO Aa. JIMHUK HeCcyT KJIacC ¥ YPOBeHb. [I0TUTOHELI HECYT KJIacC, TPaHUIIL
nonnock B nonsax P_MIN u P_MAX u roToByio IOAIUCE ITONOCH B ntonie band Buga «0.25 - 0.5». ITo
9TOM MOAMHKCHU CJION Ccpa3y pacKpalllMBaeTCs KaTEeTOPUSMM OT 3eJIEHOTO K KPaCHOMY, HaCTpauBaTh
JIeTeHAy BPYYHYIO HEe HYXKHO.

OpgHa Iojloca MOXKET MpHexXaTh HEeCKOJNbKHMH OO0LeKTaMM, eCJIM OHa pas3buTa Ha OTHesIbHEHIEe
y4YaCTKH IJIOIIAaAN. DTO HOPMAlIbHO U YIOOHO, TIOIIANN CUHTAIOTCS 10 KaXKI0MYy YYaCTKY OTHEJbHO.
B merenpe mpu 5TOM POBHO CTONBKO CTPOK, CKOJIBKO II0JIOC, IIOTOMY YTO pacKpacka HUIET II0 MOJI0Ce,
a He 10 OOHOM eé rpaHuIle.

I'paHuUIEI CTPOSITCS IO KaHaIy BEPOSITHOCTEM, a He 10 KapTe 30H, U 9TO CyIlecTBeHHO. KapTa 30H
XPAHUT TOJIBKO NMOOeguTeNns B s4elke. ['me UMEHHO BHYTPH SYEHKH MPOIIA I'PAHUIlA, B HEU yXKe
IIOTEPSHO.

ITosTOMY KOHTYP TaKO¥ KapThl UOET CTYIIEHSIMHU 110 KpasM sdeeK. CTIaXXuBaTh TAKyI0 CTYIIeHYaTOCTh
3HAQUYUT BBIOYMEBIBATh IIOJIOXKEHHE T'paHHUIbl. [lojle BEpPOSTHOCTEH 3Ty HH(OPMAIIMI0 OEPXKUT, U
KOHTYP IIO0 HEMY JIOXKHTCS TyHa, KyJa ero CTaBUT caMa MOMOEJb.

ITpu OByx Kinaccax ypoBeHb 0.5 coBIafaeT ¢ rpaHUIled 30H, Kiacc mobexkmaeT POBHO TaM, TOe ero
BEPOSITHOCTH BHIIIIE ITOJIOBUHEL. I109TOMY OfimH ypoBeHD 0.5 maéT 0O6bI9HyI0 OMHAPHYIO KapTy, TOIBKO
C TJIaJKOM TpaHULIEN BMeCTO CTymeHdYaTou. [Ipu Tpéx u 6ojiee Kjaccax 3TO yKe Pa3HBIE BEIU.
I[ToGenuTh MOXKHO U C BeposiTHOCTBHIO 0.4, a 371ech CTPOUTCS MMEHHO BEPOSITHOCTL OBITH MaHHBIM
KJIaCCOM, a He IrpaHuIla nobeauTers.

ITpu gByx Kimaccax BnuceBanTe B Kiacc ojisi KOHTYPOB HHTEPECYIIri. BepoATHOCTH DOIIOMHAIOT
OPYT Apyra [0 eOUHUIIH, ¥ BTOPOX Habop OymeT 3epKajIbHBEIM Ay06JIeM IEePBOIO.

3.02 Kpurunur ¢ sBHemrHuM apeudom (External Drift)

HUuacTpyMeHT Kpurunr ¢ BHemHuM apeidom (External Drift) oienuBaeT mose IO TOYKaM,
KOT7la OHO 3aKOHOMEPHO CBSI3aHO C BEJIWYMHOM, KOTOpas yXKe M3BeCTHaA BCIOAy B BUOE pacTpa.
Takoi pacTp Ha3wBaloT ApekidoM. MM MoxKeT ObITh CTPYKTYPHAsS IIOBEPXHOCTh COCEOHEro IJjIacTa,
rpybass pervoHasibHas MOMAEesb, ITOBEPXHOCTb IO PEOKOM CeTKe WU CeUCMUYEeCKui aTpubyT.
OOBIYHEINM KPUTUHT BUOUT TOJIBKO CaMM CKBaXKWHEI, 30eCh XKe K HUM fo0aBisgeTcs 3HaHue o ¢hopMe
[OJIS MeXKIOy HUMHM, U TaM, T'Ie CKBaXXUH HeT, OIleHKa ONupaeTcsa Ha 3Ty GopMy.

WHCTPYMEHT CTOUT B rpylne [JONO/JHHTEIbHbIe HHCTPYMEHTBI aHAJIH3a U CUUTaeT TeM XKe
kpuruaroM, uto u 2D Kriging. MaTteMaTrnKa KpUTHHTa He MEHAETCI. MeHseTCs TOIbKO TO, IO
YeMy CHHMAaeTCsl peTHOHaJIbHast COCTaBJIAIoIIasd.
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I[TapameTpsr:

[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

ToueuyHBIN CIIOU
ITone 3HaueHus (Z)
PacTp BHemIHero npeiida

Kanan pactpa gpetida (Hor.)
CreneHnsb gpetida

Tun KpurvHra, paguyc,
MUH./MaKC., HaITE€T, CTPYKTYPHI
Crnaputs rpup (I'aycc),
paguyc criaXuBaHHUS

PacTp kpurusra c gpetidpom

CraHmapTHas ommbKa
KPUTHHTa

HcxonHblEe TOUKU.
HHTeprnonupyeMsld aTpuoyT.
CTOpPOHHSS TOBEPXHOCTE S,
U3BeCTHas Bcioay. B ogHoOMU
CRS c Toukamu, IOKPHIBaET
0o0acTsb.

[Tormoca MHOTOIIOIOCHOT'O
pacTpa gpetida.

JInnennas (a0+al-s) unu
KBafjpaTU4Has CBS3b.
KpuruHr octaTkos - Kak B «2D
Kriging».

Heob6si3aTensHoe
CcrijlakMBaHUe pe3yJibTarTa.
BrixopmHas oneHka (mpeud +
KPUTHUHT OCTAaTKOB).
Heo6si3aTenbHBIN pacTp
CTaHOAPTHOM OIIMOKH

1 (IMHEeNHEbIN)
Kak y «2D Kriging»

BRIKI. / 1

MPOTYIIEeH

OCTaTKOB.

B yéM oT/IMYHE OT CHATHSI TPpeHIa

®naxok CHATH IOJITMHOMHAIbHEIN TpeH y 2D Kriging onuceiBaeT pernoHaabHY0 COCTaBIISIOIIYIO
TTOJTMHOMOM OT KOOPOWHAT, TO €CTh HAKJIOHHOM WMJIYM MU30THYTOM MJIOCKOCTHIO. DTO TOOUTCSH, KOTAA
IajieHue IlacTa OOHOPOIHO U ero ¢opma npocta. Ho ecnu y mons ecth BEIpaXkKeHHAs CTPYKTYPA,
IIOBTOPSAIOIIAas: U3BECTHYIO IOBEPXHOCTD, IIJIOCKOCTh €€ He OIUIIET.

BuemHul npetid cCHUMaeT PeruoHaIbHYI0 COCTABISIONIYIO He II0 KOOpOWHATaM, a 10 CTOPOHHEMY
pacTtpy. BriBaeT, 4TO KpOBIs WHTEPECYIOIIEro IjlacTa IIOBTOPsieT pefbed MOOCTUIIAIIEro, O
KOTOPOTI'O MOBEPXHOCTh yKe IIOCTpoeHa. TaKylo CBA3b CHUMAIOT perpeccueil Ha MOLCTUIAOIIYIO
IIOBEPXHOCTh U KPUTVIOT y2Ke OTKJIOHEeHUs oT He€. [Ipelid 3mech He DyHKIUSA MecTa Ha KapTe, a
yHKIINSA 3HaYeHUS BHEIIHETO pacTpa B TOW XKe TO4YKe. BCé ocTanmbHOE COBIAfaeT CO CHATHEM
[IOJIMHOMHUAIBHOTO TPeHAa. ITO Ta Ke CXxeMa perpecCUs-KPUTHUHT.

Kak cuuraercs

CHaugasna pacTp apedda CUMTHIBAETCS B KaXXOOW CKBaXKHMHE, OMITMHEHHO MO YEeTHIPEM COCEeOHUM
sd4enkaM. 3aTeM 3HadeHUe II0JIs Perpeccupyercss Ha O9STO CUYWTAHHOE 3HadeHHe MeTOooM
HaWMEHBIINX KBaApaToB. CTeneHns aperda 3amaét Bup cBsizu. CTemneHb 1 9To NUHEHHBIH Apeid
BuOa 3HayeHHe paBHOo a0l mmioc al Ha gpeiid, oObIUHEIM BEIOOP mas External Drift. Cremenp 2
OIMMCHIBAET M30THYTYIO CBS3b C KBajipaTOM Opeida, HO MoxKeT BoOpaTh B ceOsi 4aCcTb peanbHOM
CTPYKTYPHL, II03TOMY IIOCJIe HE€ CTOUT IIOCMOTPETh Ha BapuorpaMMy OCTATKOB.

Ianbie KPUTYIOTCS OCTAaTKM Perpeccuu, POoBHO Kak oOwryHOoe momne B 2D Kriging, co cBoeit
BapMoOrpaMMOM, ITOMCKOM U aHM30Tpomnuel. Ha mocnegHeM 1miare pactp mperida nepecyuThBaeTCs
Ha CeTKy KpPUTHHTa, U Aapend mobaBisgeTcss K KPUTOBAaHHOM OIleHKE OCTAaTKOB oOpaTHO. MToroBas
OlleHKa B KaXK[oN s4YelKe paBHa IOpeldy IJIIOC KPUTHMHT ocTaTKa. [IoCKONBKYy Apelid H3BEeCTEH
BCIOOY, OIleHKa MeX[y CKBaXKMHaMM TSHETCS He K JIOKaJIbHOMYy CpeOHeMy, a K (opMe BHEIIHEN
TTOBEPXHOCTH.

CxBaXUHBI, KOTOPHIE IIOTIAJIY 3a ITPEebl pacTpa apetida, B mogbop He UAYT, MHCTPYMEHT COOOIIIaeT
B 2KypHa, CKOJIbKO MX OTOPOIIEHO. fAYelKy CEeTKH, He MOKPHIThIE PAacTPOM aperida, HJOCTPOUTH
HedeM, T03TOMY OHM OCTAIOTCS MyCTHIMU BMECTEe CO CTaHOAaPTHOM OIMUOKON B HUX.
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N B pazpeiBe AaHHX 0BbMHBIR KOATWHT CrNAMWBRETCA K CPEHEMY, .
BHEeLWHAR NoBepxHOCTE (apeind) s A KPATHHI BMHPETSHE TPy BHewred nosepxiocTy. KPUTWHE © BHELWHWM Apendiom no dz
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Puc. 23: Kpurusr ¢ BHeIIHUM OpelidoM Ha pa3peXeHHBIX CKBaxkuHaxX (pacuéT B Isoliner). Cnesa -
BHEIITHSS ITOBEPXHOCTDL S (apeid). B meHTpe OOLIUHBIN KPUTHHT 110 dz: B pa3phiBe JaHHBIX OIIEHKa
crjaxkuBaeTcsa K cpemHeMmy. CipaBa KPUTHMHI C BHEIIHUM [OpeidoM mo dz moBTopseT GhopMy
BHEIITHEW ITOBEPXHOCTHU TaM, I'le CKBaXXWH HeT. [[yHKTUPOM 00BEEH pPa3pPHIB JaHHHIX.

ITapaMmeTpsI

ToueuHbIHN C/IOH U IMOJIe 3HaYeHus Z 3amaoTcs Kak B 2D Kriging. [Tapametp PacTp BHeHnIHero
ape#da 3TO U eCTh CTOPOHHSISI TOBEPXHOCTD, U3BECTHAas BCoAy. HeoOsi3aTeIbHEIM KaHA/I pacTpa
ape#da BEIOHpPAET MOJIOCY MHOT'OIIOJIOCHOTO pacTpa. IToOuCK, pa3Mep sSYeiKH, OXBaT, o6pe3Ka I
KOHTYPY CKBaXXWH, HarTeT ¥ CTPYKTYPhl BapHOTPaMMEBI, OTCEB yparaHHBIX NPOo0 M CTiIakKHBaHUE
rpuma paboTraioT Tak ke, Kak y 2D Kriging. Onucanue u yMOIT4aHUS Te XKe.

Baxnoe ycnoBue. PacTp maperida ¥ TOYEUHBIM CJIOM OOJIKHEI OBITH B OOQHOM CHUCTEME KOOPHAMHAT,
vHaye 3HaueHue mOpedida cHuMETCs He B Toiu Touke. I[Ipu HecoBmameHum CRS MHCTPYMEHT
npenynpexmngaeT B 2KypHai. PacTp mpetida OOKeH MOKPHIBATh BCIO 00/1aCTh OIE@HKH, MHAYe II0
KpasiM IIOSIBSAATCS IIYCThIE STYEMKMU.

BapuorpamMmmMa 1mo ocrarkam

Kak v ipu cHATHY TpPeHOa, BapuorpaMMy 3Oech 3a[aloT II0 OCTaTKaM PEerpPecCHy, a He IO CEIPOMY
3HaueHwuto. [locne cHATUSA Opelida BapuorpamMMa OCTATKOB BO3BpAIlaeTCs K HOPMaJbHOMY BHOY,
BBEIXOIUT Ha IIOPOT C HATTETOM, ¥ PafiiyC OTparxkaeT UCTUHHBIM MacInTab TOKaIbHOU KOPPEISIHN.
PacTp cTaHOapTHOU OMIMOKW B 3TOM PEXMME 3TO OmMOKa KPUTHUHTA OCTAaTKOB. [peid cumTaeTcs
OEeTEPMUHUPOBAHHLIM M COOCTBEHHOM MOTPENTHOCTHU K HEel He noOaBisieT.

ITomo6GpaTh BapmorpaMMy OCTATKOB, He BBIXOAS W3 WHCTPYMEHTa BapuMOrDAMMEI, IIOKA HEJb3s,
II09TOMY OCTATKU OLIEHHBAIOT IIO [OJie CHATON [OUCIEePCHU, KOTOPYI0 HHCTPYMEHT [edaTaeT B
xKypHasn. Ecnu gpeiid yOpan 3aMeTHYIO YacTh pa3bpoca, CBSI3b C BHEIIHEHN ITOBEPXHOCTHLIO peajibHa
u npetid ymecTteH. Eciu mouTy HUYero He ybpasi, Ioje ¢ 3TUM PacTPOM He CBA3aHO, U OOBIYHBIN 2D
Kriging gacT ToT XKe pe3ynabTaT OPOIIE.

3.03 KapTa BEepOsATHOCTH NPEBbIIICHUSI

I/IHCTPYMGHT KapTa BEPOsiTHOCTH IIPEBBINNIEHHUsI OTBEYaeT Ha BOIIPOC HE «CKOJIBKO», a «KaKOBa
BEPOATHOCTL, 4YTO 3HA4YEHHE€ IIPEBLBICUT IIOPOI». N3 pacCTpa OLIEHKHW KPHUI'MHI'a W pPacCTpa ero
CT&HJI&pTHOfI OIIHOKHU HHCTPYMEHT CTPOUT PAaCTpP BEPOATHOCTH OT 0 go 1, u B KaXIO0ou siYeliKe CTOUT
BEPOATHOCTE TOI'0o, 4TO HMCTHHHOE 3Ha4Y€HHE BEIIIE 3aJaHHOT'O II10POoTra.

UHCTPYMEHT CTOUT B TIpynle [IOIOJIHUTEJIbLHBIE HHCTPYMEHTHI aHajlIW3a U paboTaeT Kak
noctobpaboTka, MTOHOOHO THUAPABINYECKOMY rpanueHTy. CBOEro KpUTMHTa OH He BHIIIOIHSAET U
okHo 2D Kriging He Tporaet, a 6epéT yKe roToBEe pacTprl. [109TOMy OH OOQUHAKOBO paboTaeT C
BBEIXOIOM OOBIYHOTO KPUTMHTA U KPUTHHTA C BHEIITHUM ApeidoM.
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Kak cuuraercs

Kpurusr gaéT B KaxkOol SYelKe OIeHKY U €€ CTaHOapTHYIO OIIMOKY, a JIOKaJIbHOE pacupeIeneHne
3Ha4YeHHUs NPUHUMAaETCS HOPMaJbHBEIM. BenuuuHa B siueliKe CUUTAETCs HOPMAaJIbHOM CO CPEmHUM,
PaBHBLIM OIl€HKE, ¥ CTAaHJAPTHHIM OTKJIOHEHWEM, PaBHBIM OIINOKE KPUTHUHTA.

IIpu TakKOM OOMYIIEHWN BEPOSITHOCTH IPEBBIIIEHUS MTOPOTA CYUTAETCH OOHOM (GOpMyINo udepe3
byHKUIMIO HOPMaTLHOTO pacupeneneHus. ['me olleHKa 3aMeTHO BHIIIIE TTOPOTAa, BEPOSATHOCTh OIM3Ka
K eOuHHlle, TOe HuXe, 0/M3Ka K HYJIO, a Ha CaMOM IIOpOTe paBHA MojoBuHE. YeM Oosble
cTaHmapTHas omubKa, TeM 6oJiee IIABHLIM CTAHOBUTCS IIepeXol. Bmamm oT CKBaXUH YBEPEHHOCTH
MeHbIIIe, U BEPOSITHOCTDb THeTCs K 0.5.

OuUeHKa KpUruHra (Nnopor KoHanuum 26) P(3Ha4yeHune > 26)

10

r 0.6

r 0.4

0.0

Puc. 24: CrneBa oOIleHKa KpUTHHTa C IIOPOrOM KOHOMIIMK, CIIpaBa KapTa BEPOSTHOCTH €ro
PEBLIIEHUs. 3ejiéHoe - OepéM yBEpPeHHO, KpacHOe - yBepeHHO He O06epéM, 3a TrpaHuuen
pa3bypeHHOCTH KapTa cxoguTcst K 0.5.

OTHGHBHOI‘O KPpUTHHTI'a OJId 3TOI'O0O HE HY2XKHO, IIO3TOMY KapTa CTPOUTCA MIHOBEHHO. J:[OHYH_IGHI/IG (0]
HOPMAaJILHOCTH MecTaMu Irpy6oBaTo, 0COGEHHO [JIsi CUJIBHO CKOLIEHHHIX II0JIeN BPOJe COmepKaHuM
C OJIMHHBIM IIPABBIM XBOCTOM. TaM, Iie 9TO BaXKHO, TOYHee pab0oTaeT MHAMKATOPHLIN KPUTHHT II0
rmoporam, KOTODBIH He onupaeTcs: Ha popMmy pacrpeneieHus.

Kak IIOJIVIUTB BXObI

3anyctute 2D Kriging (v KpUruHr ¢ BHEUIHHM apeH@oM) 10 CBOEMY IIOJII0 U BKIIIOYUTE
HeoOsi3aTenbHLIN BHIBOL CTaHmapTHass omIMOKa KpuruHra. IlonyduTe OBa pacTpa, OIEHKY U
oKy, ¥ IofaiiTe UX ciofa. PeMIETKY y HUX COBIIQalOT, TaK KaK OHU M3 OJHOTO 3allyCcKa, HO eC/Iu
mofaTh PacTPHI C Pa3HOM CEeTKOM, omnbKa OyOeT mpUBegeHa K CeTKe OIleHKM OUJIMHENHO.

ITapameTpsl
ITapameTp Yro 3amaér ITo ymon4aHuio / COBET
PacTp olieHKH (KPUTHUHT) PacTp orieHKu mons -
(pe3ynbTaT KpUTHUHTA).
PacTp cTaHOapTHOM OIMIUOKYT PacTp cTaHmapTHOM OMIUOKYU -
KPUTHUHTA TOTO Ke 3allyCcKa.
CropoHa CuuTaTh BEPOSTHOCTH BHILIIE BEIIIIE
nopora P(Z>mopor) unu Huxke
P(Z<mopor).
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

[Topor 3HaueHUe, OTHOCUTENIBHO 0
KOTOPOT'O CUMTAETCSA
BEPOSTHOCTE.
Kanamn pacTpa OlleHKM, KaHal I[Tomochl MHOTOITOJIOCHBIX 1
pacTtpa ommbku (Jlor.) pPacTpoB.
Pactp BepostrocTH: (0...1) BrIxOomHOU pacTp BEPOSATHOCTH. -
IIpumenenue

IlepBoe mpuMeHeHHe - OOPTOBEIE comepzKaHusA. [lopor paBeH KOHAWIMYM, W KapTa IIOKa3bIBaeT
BEPOSITHOCTH TOTO, YTO COAEepzKaHHE BBIIIE KOHOWUIIUHN. DTO HarsSgHee OOHOM JIMHUU II0 OLIEHKE,
IMOTOMY YTO Y TPAHUIILI PYIHOI'O Tejla YBEPEHHOCTh MTaflaeT, ¥ KapTa BEPOATHOCTU 3TO ITOKa3bIBaeT.
BTopoe - 30HH puUCKa 10 JII000MYy HOpory, 6yab TO MOIIHOCTbL HUXKE KPUTUYECKOU UM OTMETKa
BBIIIIE MJTH HUXKe omacHou. KapTa BepOsSITHOCTH [OMIOJIHSIET KapTy OIIEeHKU TaM, Ifie BaKHa He TOIbKO
BEIMYMWHA, HO ¥ YBEPEHHOCTh B HEH.

3.04 I'mapaB/IHYEeCKHH I'PaJHEHT H HallpaB/IEHHE IMOTOKa

HUHCcTpyMeHT I'MapaB/InYeCcKHH I'PaJHEHT U HalpaB/IeHHe IMOTOKa paboTaeT C IojieM Halopa,
TO €CTb C IIbe30MEeTPHUYEeCKON ITIOBEPXHOCTBIO, M IIOKA3hIBAeT, Kyda M HACKOJIBKO KPYTO TEYET
nmop3eMHas Boga. Ha Bxopm momaé€Ttcst pacTp Hamopa, 00srgyHo pe3dynbraT 2D Kriging mo ypoBHSM B
CKBaXKHWHaAX. ,[[JIS{ rugporeojyiora 3To TaKOH XKe eCTeCTBEeHHBIHN IIar II0Cje IIOCTPOEHUA IIOBEPXHOCTHU
HaIloOpa, KaK U30JIMHUMU II0CJI€ KPUTHUHTIa.

Ha BBIXOmE Tpu cmosi. PacTp Moay/isi rpafHeHTa TOKa3blBaeT KPYTH3HY IIOBEPXHOCTH HAIIOPa,
TUOpPaBIMYECKUNW TpafgueHT i paBeH wmomyiio Vh u Ge3pasmepeH. PacTp a3umMyTa XpPaHUT
HalpaBJjieHHEe IIOTOKa B TI'pafycax, I'le HOJIb 3TO CEBEP, a OTCYET HUMOET II0 YaCOBOM CTPEJIKe.
TodeuyHEIl CII0M BEKTOPOB HNOTOKA IIPOPEXKEH II0 CEeTKe U Ccpaldy OpopMIIeH CTpesiKaMu, II03TOMY
KapTuHa QUIbTPauy BugHa 03 HaCTPOUKH CUMBOIUKH.

HanpaBneHHe CHHUTAETCHd CTPOro. Bopa TEUYET BHU3 110 T'PaduEeHTy, OT OOMIBIIIETO HaIlOPpa K MEHhBIIIEMY,
IIO3TOMY CTpPEJIKa CMOTPUT B CTOPOHY IIaJeHHs ITOBEPXHOCTH. Ha momorux y4dacCTKaX, rage Hallop
IIOYTH IIOCTOsIHEH, HallpaBJIEHHWE He OIIPpeneJIeHO, U a3UMYT TaM OCTaéTcs IIYCTBIM.

be3 npoHUIIaeMOCTH

HWHCTPpYMEHT ONKCHEIBAET TeOMETPHIO II0JI HAallopa, HO He CKOPOCTh ITOoTOKa. CKOPOCTh puiIbTpanmu
o 3aKoHy [apcu paBHa MUHYC K03(pduiueHT ¢punbrpanuu K, yMHOXKEHHBIN Ha T'PagUueHT, U O
Heé HyXeH caM KoaddurneHT K, KOTOpOro MHCTPYMEHT He 3amlpallluBaeT U He cuuraeT. UHaue
TOBOPSI, KapTa OTBeYaeT Ha BOIIPOC KyJda M HACKOIbBKO KPYyTO, HO He Kak OricTpo. Korma K umu
BOOONPOBOAUMOCTD T M3BECTHEHI II0 MJIOIIAfAM, CKOPOCTh GUIbTPALIMM U PACXOI CUHUTAET COCEeTHUMR
WHCTPYMEHT «Y[OenbHBIN pacxoy (3akoH [Japcu)», HOMHOXKas 3TOT I'PagueHT Ha CBOMCTBA IIjlacTa.

ITapaMeTpsbl U CrilazKkuBaHHE

Bxom 9TO pacTp Hamopa ¥ ero KaHajl. [lapaMeTp BEeKTOPHI IIOTOKA, IIAar MPOpPeKHBAaHHS
3a0aéT, yepe3 CKOJIbKO TYeeK CTAaBUTh CTPEJIKY, YTOOH OHUM He CIIMBAJIKCh, II0 YMOJTYAaHUIO BOCEMb.
[TapaMeTp crilakKMBaHHE HAmopa mepel pacdyéToM yOoupaeT MeJKyo psiOb rpupa, 3afaéTcs B
siyefiKax, 10 YMOJTYAHUIO BEIKTIOUEH.

[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET

Pactp Hamopa BxonoHast nbe3oMeTpuYecKas -
IIOBEPXHOCTE (OOBIYHO
pe3ynbTaT «2D Kriging»).
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Kanan (Hor.) [Tomoca BXOOHOTO pacTpa. 1

CrinaxkuBaHUe Hallopa nepen Facut mym rpupga nepeq 0

pacuéTomM, s4eek ouddepeniuporanueM. 0 =
Ges.

BekTopsl IOoTOKA: HIar Yepe3 CKOIBKO AY€EeK CTaBUThL 8

IPOPEXKUBaHUS, TIeeK CTPEJIKY.

T'uapaBIu4ecKUy rpagueHT BrrxopHo# pactp |Vh|. -

(Mmopmyn)

HampaBneHue moTtoka (a3uMyT) BrIXogHOM pacTp a3uMyTa CO37aéTCs II0 YMOJTYaHHUIO
(BHU3 IIO TPAUEHTY).

BekTophl mOTOKa (TOYKHU) ToueuHBIH CIIOM CTPENIOK (TIONIsT  CO3[AETCSI IT0 YMOTYaHUIO
az, grad).

CrnaxkvBaHUeE BKJIIOYAIOT HEe [JIT KPAcCOTHl, a mo cyluecTBy. HuddepeHIupoBanue yCUIUBAET
IIIyM, IIO3TOMY HaXe aKKypaTHBIM TI'PUIO KPUTHMHTa CIIOCOOEH maTh HMSATHUCTOE MOJie TpagueHTa C
OEpraHbIMU CTPenKaMu. JIErKoe CriakMBaHUeEe BO3BpalllaeT KapTUHY K YyuTaeMoMy BuUmy. Toro xke
a¢ddekTa MOKHO mOOUTHLCS, CcriIamuB caM Hamop einé B 2D Kriging.

CTpejIKH U3 TOYeK

Crioif BEKTOPOB 3TO TOUKH, a CTPEJIKK PUCYeT CUMBOJIMKA. [IpeceT HaK/IaAkIBA€TCS aBTOMAaTUYECKH.
Mapkep-CTpenKa MOBOPAYMBAETCS IO MO0 aZ, MMO3TOMY MIOKa3hiBaeT HallpaBlIeHWe MOTOKa, a
pa3Mep MacIiTabupyetcs 1o moio grad, Mo3TOMy CTpesika IJIWHHee TaM, e I'PafiueHT Kpyde.
Pa3mMep 3aflaH B MUJITUMETPAX U HEe 3aBUCHUT OT MaciuTaba KapThl. CUMBOJIMKY MOXKHO IOMEHSITh B
CBo#icTBax cimosi. Ecnu Hy»XKHa KjlacCHYecKasi KBUBep-guarpaMma, e OJInHa CTPEIKH OTJI0XKEeHa B
eOUHHUIIAX KapTH, MapKep 3aMeHSI0T reHepaTOpoM IeOMEeTPHHM, 3ar0TOBKA JIEXKUT B IIallKe CTUIIEH
PAIOM C IIPEeCeToM.

ITomst cmoss BEKTOPOB MOTOKaA:

[Tone Tun YT0 comepXRuUT

az YHMCII0 A3uMyT HampaBIEHUS MOTOKA,
rpangycsl (0 = ceBep, 10
4aCOBOM CTpPEJIKe, BHU3 10
rpajueHTy).

grad 4HUCJIIO Mopynb TUOPaBIUYECKOT 0
rpagueHTa \

V4eOHBIN ITHKII

YToOBI TPOUTHU BeCh NyTh 0€3 peasibHLIX OJaHHBIX, BKITIoYKUTe B IIpuMep CKBaKuH (OeMo0) ralky
dobdaBuThH moJsie Hamopa. B cioit go6aBuTcs nmoje head ¢ BrIpakeHHBIM PETrMOHAIBHLIM YKIOHOM.
IMTocTporiTte mo Hemy rpupm B 2D Kriging, momaiiTe pacTp ciofa, U CTPeJIKM IOWAYT BHU3 II0
CKJIOHY Hamopa. TOT Ke CKBO3HOU CIleHapHi, YTO M IJII OCTaJbHBEIX MHCTPYMEHTOB, TOJILKO IIPO
TUOPOTE0JIOTHIO.

3.05 YaoenbHBIM pacxo[ (3akoH [TapcHu)

HNHCTPYMEHT YaeapHbIN pacxo 1o0aBiIsieT K TeOMeTPHUHY ITI0TOKA TPOHMUITaeMOCThb. I IpaBIudeCKu
TpagueHT IMOKa3kiBaeT, KyJda U HaCKOJILKO KPYTO afaeT Halop, HO He CKOJIbKO BOAHI TEYET. 3aKOH
,]_'I,apcu CBSAA3BIBAET 3TU BEJIMYUWHEBEI 9YEpe3 CBOMCTBA IIJIaCTa - 4YeM BBHIIIIE IIPDOHULIa€MOCTh U KPy4de
rpagueHT, TeM Gobile pacxon. M3 pacTpa Hanmopa ¥ PacTPOB CBOMCTB IjlacTa MHCTPYMEHT CTPOUT
(u3mnueckul MOTOK, a He Oe3pa3MepPHBIN rPagUeHT.

101



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.
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HHCTPYMEHT CTOHWT B rpynie [HOmOJIHHTe/IbHbIe HHCTPYMEHTHI aHa/Iu3a U paboTaeT Kak
moctobpaboTka. CBOM KPUTHUHT He BHEITIOJIHSAETCS, PACTPEI CBOHMCTB I'OTOBAT OTOEILHO KPUTHUHIOM I10
TOYKaM HUCILITAHUMH.

Y10 cuHuTaeTrcs

CxkopocTh ¢punbTpanuu (yoeabHBIM pacxoqn) 1o 3aKoHy [lapcu paBHa IPOU3BEeHeHNI0 KO3 duimeHTa
dunvTpaunu Ha rugpaBIuYeckul rpaauenTt, g = K+|Vh|, pasaMepHOCTE METP B CYyTKU. ITO 0O BEM BOMILI
yepe3 eIUHUIY IUIOIIAOU CeYeHUsl B eqUHULY BpeMeHU. Eciu BMecTo Koadduiinernta punbrpauuu
3apaH pacTp BOTOIPOBOOUMOCTY, MHCTPYMEHT CUHUTAET PacXof Yepe3 eINHUITYy INPUHEI I0OTOKa Q =
T-|Vh|, pasaMepHOCTE KBafpaTHEIN METP B CYTKU. BogonpoBOoouMOCTE 3T0 KO3GGULIMEHT PUIbTPaluy,
YMHOZKEHHBIN Ha MOIITHOCTH, II03TOMY PACXO[] Yepe3 MIMPUHY yKe YYUTHIBAET MOIITHOCTH IJIacTa U He
TpebyeT eé ormenbHO. HampaBneHue 0601X IIOTOKOB COBIIafaeT C HalpaBlieHHEM I'pagueHTa, BHU3
[0 CKJIOHY Haropa.

HcTuHHAS CKOPOCTh OBU2KEHHSI BOIHBI IIOJIy4aeTCs AeleHrneM yOoelbHOr0 pacxoma Ha 3(pHeKTUBHYIO
MMOPUCTOCTD, V = ¢/n. [IoprCTOCTH B faHHBIX OOBIYHO HET, IO3TOMY HHCTPYMEHT €€ He 3aIpalinBaeT
¥ HUCTUHHYIO CKOPOCTb He CUMTaeT. IIpu HeoOXOOWMOCTH pa3fenuTe PacTp  Ha ITOPUCTOCTEL B
PacTpPOBOM KaJIbKyIsITOpE.

Kak moinyuyurs pactpel Ku T

CBolicTBa IIJlaCcTa M3BECTHBI B TOYKaxX HCIILITAHWM (OTKA4YKW, HAJWBHI), a HYXKHHB BCiogy. Hx
WHTEPIIONUPYIOT KPUTUHTOM, KaK to0oe nojne. EcTh BaxkHast TOHKOCTh. KoahdunueHT punbTpanmu
X BOOONPOBOOMMOCTEL IIOYUTH BCErfa JIOT-HOPMAaJbHBI, WX 3HAUYEHHS pPa30pocaHbl HA IIOPSIOKH.
KpuruHr no caMuM 3HaA4YEeHHSIM MCKa3UT Pe3ynbTaT, IIO3TOMY KpPUTYIOT norapudm. IIpoie Bcero
BKIIOYNTE B «2D Kriging» mpeo6pasoBanme In, Torma KpuryeTrcs In, a pacTp BO3BpalllaeTcs
yKe B HCXOOHHIX eOWHHUIlaX, M 37ech rajgka In He HyXHa. Ecim ke BH KpPUT'yeTe 3apaHee
3amorapudMupoBaHHOe II0JIe, BKIIOUYUTE B 3TOM uHCTpyMeHTe Pactpel K m T 3amaHbl Kak
In, ¥ 3HaYeHUsT BEPHYTCS ISKCHOHMWpPOBaHMeM. HamopHble 1 Oe3HaAIOpHBIE IIJIaCThl pa3yMHee
KPHUT'OBaTh pa3fienbHoO, Y HUX pa3Hasd ¢pu3MKa MOIIHOCTH.

ITapaMeTpsbI
[TapameTp YTo 3amaéT ITo ymonm4gaHnuio / COBET
PacTp Hanopa [TbezoMeTpuUecKas -
ITOBEPXHOCTH (Pe3ysbTaT
KPUTHHTA 110 YPOBHSIM).
PacTp koaddunueHTa CBOMCTBO IIJIacTa [JIst -
¢punpTpanmuu K (M/cyT) CKOPOCTH (hUNbTPAIUU.
Heob6si3aTeneH, HO HyK€eH XOTs
on1 onuH u3 K, T.
Pactp BogonmpoBoguMmocTu T CBOMCTBO IIJIaCTa OJII pacxoma -
(M2/cyT) yepes MINPUHY.
Pactpet K u T 3apaHs! Kaxk In [TppMeHUTE €Xp K BXOOHEIM BEIKIJI.
pactpaMm (mns jor-kpurunra K
uT).
CriaxuBaHUe HAIlOpa, S4YeekK lacut mym Hamopa Iepeq 0
oudhdepeHITnPOBaHUEM.
BekTopsl mOTOKa: IIar Yepes CKOJILKO sT9eeK CTaBUTh 8
MTPOPEeKUBAHUS CTPEJIKY.
Kanansl pactpos ([lo1.) [Tomockl MHOTOTIOIOCHBIX 1
pactpoB Hanopa, K, T.
CkopocTh pumbTpaluu g BrrxopHoi pactp q = K-|Vh]|. co3maéTtcs, ecnu 3agaH K
(m/cyT)
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Pacxop yepe3 mmpuny Q BrrxopHoi pactp Q = T-|Vh]|. co3maércsd, ecnu 3agaH T
(m?/cyT)

HamnpaBneHnue nmotoka (a3uMyT) BEIXOOHOM pacTp a3uMyTa. Heo0sI3aTeIbHBIH
BekTopEsl TOTOKA (TOUKH) Co#i CTpeJsioK: IIOBOPOT I10 CO3TaéTCs II0 YMOT4YaHUIO

IIOJIXO az, pa3Mep IIO IIOJIIO q.

YTO 1€eXKHUT B CJIOE CTPEJIOK

Y Kaxkaou CTPEJNIKY YeTHIpe II0JIA. az 9TO a3UMYT IOTOKA B rpaZiycax, 110 HeMy CTpeJiKa II0BOpauYnBaeTC .
g 9TO caMO 3HA4YeHWEe Pacxona, II0 HeMy CTpejika MacmTabupyeTcsi. kind TOBOPUT, KaKass UMEHHO
BeJIMYMHA IIOCYMTaHa, flux 9TO CKOPOCTh GUIbTpAIuy, flux width 3TO pacxon Yepe3 IIMPHUHY. units
TMOBTOPSIET €QUHUILY U3MEPEHUS, m/day UJIU m2/day.

Bup BenmuuuwHEI U eIUHULIA JIeXKaT B CJIoe He OJi KpacoThl. [Ipu 3aganHoM K B mone q nmomagmaet
CKOPOCTh (pUIbTPAUM B MeTpaxX B CyTKH, IIpU 3afaHHOM T - pacxon 4epes3 MIMPUHY B KBagpPaTHHIX
MeTpax B CYTKH. UHClla HECOIOCTaBUME], a CJIOM BHEIIHEe OOWHAKOBEl, X 0e3 3TUX ABYX IOJel
OTJIMYUTh OOWH 3allyCK OT OPYroro Hejlb3sd. JHAYEHUS TOJiell He IIepeBOASTCS, 9TO OaHHEBIE, U
IIPOEKT, OTKPBITHIU C aHTJIUHUCKUM HHTeP(EucoM, YUTaeTCsa Tak XKe.

Ecnu He 3amad HU K, Hu T, “HCTPYMEHT OTKa3hIBAeTCS CUMUTATh ¥ TOBOPHUT 00 3TOM. Pacxom o
Iapcu 3TO mpou3BedeHHe TpafueHTa Ha OOHO W3 HHX. [IJIT OOHOTO JIMINb I'paJueHTa Halopa C
HallpaBlIeHHEM II0TOKA €CTh OTOENbHLIN HWHCTPYMEHT, IT'uapaBIHYeCKHUH I'PaJHeHT.

IIpumenenue

I'me Boga mBUXKeTCH 6bICTpee urae MmegjieHHee, OlleHKa IIPUTOKOB K Bpra6OTKaM, 30HHI ITOBHIIIIEHHOM!
(1)I/IJ'IBTpaI_[I/II/I BOOJIb IIPOHUIIAEMBEIX ITa4YeK. COBMECTHO C KE—lpTOI:I BEPOATHOCTH IIPEBHIIIIEHNWA MO2KHO
IIoKa3aTh He TOJIbKO 0XKHUIaeMBbIi pacxon, HO 1 YBEPEeHHOCTE B HEM TaM, I'lle TOYEeK UCIIEITaHUuN MaJio.

3.06 T'ayccoBa cumyasauus (SGS)

KpuruHr gaéT ogHY Crila’kKeHHYIO IIOBEPXHOCTh M OUCIIEPCHUIO OIleHKHU. [locimemoBaTeibHas rayccoBa
CUMYJISINS OTBeYaeT Ha OPYroM BOOPOC - KaKoBa HeompemenéHHocTb. OHa CTpPoOuT aHcaMmOIb
PaBHOBEPOSTHHIX peanu3alluii, U KaxKpaas BOCOPOU3BOOUT T'MCTOTPaMMy M BapHOorpaMMy HaHHBIX,
MIPOXOAUT 4Yepe3 CKBaXXWHBI U IIOTOMY OCTAE€TCs IIIepIIaBOM, a He criaxeHHo#. [Io Habopy
peanu3ainuil B KaXaoM y3Jjie HabupaeTcs: pacipeneseHrue 3HaYeHUH, ¥ OTCI0fa BUIHO, TIe OIleHKa
HageéxXXHa, a I'me JaHHble MojIJar.

S5GS: aHcamBNb peanniauMi -> cpeqHee ¥ HeonpedengéHHocTs | ensemble -> mean and uncertainty

Peanu3aumg 1 / Realization 1 Peannzauma 2 Peanuzaums 3 Cpegves (E-type} | mean CT. oTKnoHeH ke | std

1!:' : TR o _. - _.-‘ - i

o8

Puc. 27: Aucambnb peanu3lanuii SGS 1 IPOU3BOOHEIE OT HETO CPEeIHEee U HEeOIPeOeléHHOCTh.

Kak aTo paboTtaeT. 3HaueHUsI MEPEBOASITCS B HOpPMaJibHEIE Gasutel (normal score), U CUMYISILIUS
HUIOET B TayCCOBOM IIPOCTPAHCTBE. Y3JIbl rpuaa 00X0OsATCS B CIIy4aliHOM HOpPsigKe. B KaxxmoM mpocToi
KPUTHHT II0 COCEOSIM M yiKe CHUMYJIUPOBAHHEIM TOYKaM [HAET JIOKaJbHOE CpefHee U OUCIIEPCHIO,
U3 3TOTO HOPMAJILHOTO pacIpefesieHus] pPas3bITPHIBAETCHA 3HAUYEHWE, W OHO TYT JKe CTAaHOBUTCS
00yCJTaBIUBAIONIUM [JIST CJIEOYIOMMX y3710B. CKBaXXWHHI MPUBA3BIBAIOTCA K OMMKAUIIUM y3JIaM
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¥ (QUKCHUPYIOTCS BO BCeX peanus3alugax. B KOHIle KaxKmas peaus3allis IIepPeBOIUTCS o0paTHO B
WCXOOHBIE eOUHMIIEI. BaprorpaMMma HOPMAaJIbHEIX 0ajIjIoB IOOOHPAEeTCs aBTOMATHYECKH, €€ IIopor
OIM30K K eOUHUIIE.

O6pe3ka mo Macke Takas ke, Kak B 1.02, u mpuMeHseTCs K KaxXOou peanu3arnuu. Ha GosbinoM
aHcaM0Jie 9TO 3aMeTHOe BpeMs, U eCJIM OHO MelllaeT, 00pe3aliTe CTONKY OTHEJILHO IIOCTIe PacyéeTa.

ITapaMeTpsbI

[TapameTp

YTo 3amaeT

[To ymonm4gaHuio / COBET

Touku (CKBAZKUHEI)
ITonne 3HaueHUsa

TouyeuHBIN CJIONM C HAaHHBLIMHU.
YucnoBoit aTpubyT s

CUMYJISIIUH.

Pa3mep sueriku Illar rpuga. O - aBTO, 0
min(oxBart)/50.

KonmuuecTBo peanusanui CKOJBKO IIPOTOHOB ycpenHATh. 60 (50-100)

ITopor oTceuku BxirogaeT KapTy BEPOSATHOCTHM  He 3afaH
ITPEBLIIIEHUS.

BeposTaocTts BBIIIE mopora HamnpaBneHue BepOSITHOCTH. oa

OxBaT pacTpa [TpasMOyTONBHUK pe3ybTaTa. IO CJIOI0

Mogpgens BapuorpaMMel 0amioB  Momens [ HOPMaJIbHBIX aBTO

(Oort.) OaJIJIoB.

Maxkc. Konu4decTBo cocemell Ha  CKOJIBKO TOY€EK B IIPOCTOM 16

y3en ([or.) KpUTHHTE y3Ja.

Papuyc moucka (Iorm.) 0 - aBTO, 3 paguyca 0
BapuOTrpPaMMEHI.

3epno I'CY ([o1.) st BocIpou3BOoguMOCTH. 0 - 0
CcIIy4anHo.

[Tone BecoB meknacTtepu3anuu  Beca wt u3 unctpymerTa 1.01, Hert

(Oom.) Heo0sA3aTesIbHO.

Brerxogbl 3TO pacTpel mo aHcambnio. CpemHee (E-type) moxoxke Ha Kpuruar. CTaHOapTHOE
OTKJIOHEHHUE I10Ka3hIBaeT HEOINPENeJIEHHOCTh, Majyl0 y CKBaXXWH U OOJIBIIYI0O BOANIM OT HUX.
KeauTtunu P10, P50, P90 ouepunBaioT BEPOSTHHIN OUana3oH, a BeposaATHOCTH NpeBBIIIeHUs I1PU
3aJlaHHOM [IOpOTe JaéT HellapaMeTPUYeCKylo aJlbTepHATUBY KapTe U3 HHCTPyMEeHTa BEPOSTHOCTH.
Bpemst pacTET ¢ pa3MepoM Tpufa U YUCIIOM peann3allui, I03TOMY HaunHaWTe C TPyOol sT9erKH.

Ecnu maHHEBIE CTYIIIEHE HEPAaBHOMEPHO, ITofauTe mojie BecoB wt u3 uactpyMmeHnTa 1.01 [Jekjacrepu3anusi.
Torma HOpManbHO-OamnbHOE NOpeoOpa3oBaHUE CTPOUT (GYHKIINIO pacIpelesieHHs C BecaMu, U
THCTOTPaMMa aHcaM0JIsl He TTePEKOoIlIeHa B CTOPOHY epepa3BefaHHbIX O0TaThIX Y9aCTKOB.

Buabl KpUIHHIa: KaKOH BIOpaTh

Ilon CIOBOM «KPUTHHT» B IJIaTHHE CKPBHITO CEMENCTBO METOMOOB, X BBEIOOP MeXKOy HHUMHU BIIUSET
Ha pe3ynbTaT CUJIbHEe, YeM TOHKas HAaCTpPOMKa BapuorpaMMEL. Bce BUOBI pelllaloT OOHY U Ty XKe
CHUCTEMY YPaBHEHHWH C KOBapHallMSIM{ W3 BapUOTPAaMMbI. Pa3IM4alOTCs OHU TEM, YTO CUMTAETCS
M3BECTHBIM PO CPemHee II0Jie ¥ YTO MMEHHO OLIEHWBAETCS - TOYKA, OJIOK MJIM BEPOSITHOCTBL. JTa
rinaBa 063opHas. [TapaMeTphl KaXAg0oT0 MHCTPYMEHTAa OMMCAaHBl B CBOMX TJIaBax.

IIpocrTou kpurunr (SK) mpenmnosaraet, YTo CpedHee II0JIs U3BECTHO 3apaHee U IOCTOSIHHO II0
IIoliau. B6Mu3u CKBaKWH OIleHKa ClefyeT DaHHBIM, 10 Mepe yOoaleHus CTATUBaeTCa K 3aTaHHOMY
cpepHeMy. Bepute ero, Korga cpefHee IOOTBEPKAEHO CTAaTUCTUKOM 110 IPEICTaBUTEIFHON BEIOOPKE
TOTO JXe [OMeHa, CpefHee «Ha IJIa3» YBOOWUT BCce Henopa3lOypeHHEIe Kpas B CTOPOHY OIIUOKM.
Bxmniogaercsa Beibopom tuma B 2D Kriging.

OpaouHapubiii Kpuruar (OK) cpegmero He 3HaeT U OIEHMBAeT €ro JIOKAJIbHO B KaxkmOH
OKPECTHOCTH - 3a 3TO OTBeYaeT HOMNOJIHUTEJIbHOEe YpaBHEHUE C YCJIOBUEM «CyMMa BECOB paBHa
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enuHUNE». Boamu oT CKBaXKWH OLIEHKA TSIHETCS K cpegHeMy OnuxKaWinedl OKPEeCTHOCTH, a He K
rinobanbHOMY. DTO BHIOOD IO YMOJTYAHUIO, U €CJTM He 3HaeTe, C Yero HavaTh, HagHute ¢ OK.

Kpurusar c tpeHgom (ranka cHaTus TpeHpa B 2D Kriging) - mna nonel ¢ 3aKOHOMEPHBIM
pervoHanbHBEIM YKJIOHOM, Bpoje KPOBIXM Ha MOHOK/IMHAJIM WX Kpbljla CKIaAgKu. [lomuHOM 1-11 unu
2-1 cTteneHu cHuUMaeTtca MHK, KpuryioTcsa ocTaTKM, TPEH[ BO3BpalllaeTcs K oneHKe. [IpaBum TyT
oBa. BapuorpamMmy 3agaBaiiTe IO OCTaTKaM, M €CJIM [0JI CHSTON OUCIEPCHU, KOTOPYIO IledaTaeT
IJIaTWH, Majla, TPEeH[ He HyXKeH. U He 3KCTpamonupynTe KBafpaTUYHHIN TPEHA AajeKo 3a 00JI1ako
CKBaXMUH.

Kpuruur ¢ BHernrHuM apeudom (riaasa 3.02) - Korga TpeHaI U3BeCTEH He Kak (popMyIia, a Kak IoJie,
OyIOb TO CTPYKTYypHAasl IIOBEPXHOCTb COCEOHETrO IIJjlacTa, PperioHanbHas MOOeslb UIU CeMCMUYEeCKUMR
aTpubyT. CXema Ta e - perpeccus Ha aperid, KpUTMHT OCTAaTKOB, BO3BPAT PETrPECCUMH.

BiounbId KpuruHr (mapametp nuckpetusanuu B 2D Kriging) onenuBaeT cpenuee mo GIIOKY,
a He 3HauYeHUe B Todke. [IpaBas 4acTb CUCTEMBI YCPEOHSETCS IO OUCKPETH3alluM, OUCIIEPCUs
oIIMnOKY MafilaeT, BEIOPOCH racsAaTcs. bepuTe ero ojis nofacyeTa 3arnacoB 10 ceTKe 0JIOKOB U IOMHUTE
npo 3¢deKT HOoCUuTens - rpun 6JI0YHOr0 KPUTMHTa 3aKOHOMEPHO TjaXke TOYeYHOTrOo, CPaBHUBATH
copmepzKaHue TpoOHl U comepKaHue 0JI0Ka HAIPSIMYI0 HEJIb3s.

NUHauKaTOPHLIM KpuruHr (rimasa 3.01) - gas KaTeropui, TO eCTh OIS MHUHTHIA, (Qalluy, 30HEI
3aMmeneHnusi. Kareropus mpespainaercs B uHoukatop 0/1, kpuryetrcs ob6eruabiM OK, pe3ymnbTar -
BEPOSITHOCTD KJIacca B TOYKE, IOPOrOM 13 He€é MMOJIy4aloT JOMEeHH. BapuorpaMMa HHOUKAaTOPOB CBOS
1 00BIYHO KOPOYe BapuoTrpaMMEbl COlepKaHUs.

TI'ayccoBa cumynsinus (rnasa 3.06) - He KpUTHHT, a €ro AoIoJIHeHHe. BMecTo omHOM criiaXkKeHHOMU
IIOBEPXHOCTH OHa [aéT aHcaMO0Jb PABHOBEPOSITHBHIX IIEPIIABLIX peanmu3aluii, U3 KOTOPOTO
HEeOITPeIeNEéHHOCTb BUHA HAIPSIMYIO.

Tnmapranka

3amauga Bun I'me BkmouaeTcs
YHuBepcanbHHM ciydal, ctapt OppuHapHbi (OK) 2D Kriging, Tumn o

n060M 3amagu YMOJTYaHUIO

IHaHHBEIX MHOTO, CpefHee ITpocToii (SK) 2D Kriging, Tun SK + cpepnHee
moMeHa 060CHOBaHO

Kposns unm nmomoiisa ¢ C TpeHgom 2D Kriging, cHaTHe TpeHOa
peruoHaabHBIM YKJIOHOM

TpeHn U3BeCTEeH KakK pacTp C BHeIlTHUM Mpeiidom rnaBa 3.02

3anactel 1o ceTke OJIOKOB BrnouHsIl 2D Kriging, guckpeTtu3anusa
MuHTHI, 3aMeIlleHNE, NHOuKaTOPHBIN rnaBa 3.01

KaTeropuu

O1eHKa HEOIIPeeNEHHOCTHU Cumynsanusa SGS rnaBa 3.06

OKpecTHOCTb TOMCKa 00IIas [Jii BCeX BUOOB KPUTHWHTA. BONMBIIMHCTBO MPOOIeM CHUMAIOT TPHU
mpaBuia.

Papuyc 6epyT mopsimka paguyca BapuoTrpaMMEBI, MaKCUMYM COCefed mepzkaT B mpepernax 12-16, a
QHU30TPOIINIO OKPECTHOCTH COTJIACYIOT C aHM30TPONNEelN BapuorpaMMbl U3 BApUOTrpaMMHOM KapTHL.

PaBHBIE PAacCTOsIHHS Ha IPaHUIle OTOOpa

Ha npaBuibHOM ceTy 3aMepOoB y3eJI OLIEHKH YaCTO OKa3bIBAETCS PABHOYIAJIEH CPa3y OT HECKOJIBKUX
npo6. Cocenelt 6GepETCS CTONMBKO, CKOJIPKO 3aJaHO MaKCHMMyMOM, ¥ TpaHHUIla 0TOOpa pacceKaer
TPYTIY PAaBHEIX PACCTOSTHUM - MECTO OJHO, TPETEHOEHTOB HECKOJIHKO.

BeiGop MOET IO CaMMM OaHHBIM - MEHbIIas KoopouHaTa X, IIPKM PaBHBIX X MEHbIIAs Y, IIPHU
COBIIAfIEeHUM W N0 HeW MeHbIllee 3HadYeHme. Kmod BEIOpaH TaK HaMEPEHHO, IIOTOMY YTO OH He
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3aBUCHUT OT TOT'0, B KAKOM ITOPSAOKe TPOOLI 3aNMCaHbl BO BXOTHOM cJjioe. TOT ke CJI0M, COXpaHEHHBIN
B IPYTOM HOPSIIKe, HAET Ty Ke KapTy. [IopsiioK ypaBHEHUU B CHCTEME IIPUBOIUTCS K OOHOMY BULY
II0 TOMY K€ KJIIOUY U II0 TOH Ke IIpUYnHe.

IlepecTaHOBKa ypaBHEHWI MaTeMaTHYECKH HHYEro He MeHsieT, HO apudMeTHKa C IIJIaBaloIlei
TOYKOM He acCoIlMaTUBHA, U IIOCIeOHUE Pa3pPAObl PAaCXOOUINCE Obl. [IpaKTHYEeCKUM CMEICI ITPOCTOH.
OTMeTK: Ha KapTe OONbIle He 3aBUCAT OT IIOPSOKa CTPOK. DKCIIOPT TOro ke Habopa u3 0askl C
[PYro¥ COPTUPOBKOM, 00beAWHEHHE CJI0EB B [APYrOM IOPsifiKe, IOBTOPHAs BHITPY3Ka - HAYTO W3
9TOTO KapTy HEe MeHseT.

Korga cucrema He pelraeTrcsi

CucrteMa KpuruHra ObIBaeT BEHIPOKAEeHHOMW. OORIYHBIE IPUYUHEL - COBIIafaOIINe TPOOE C Pa3HBIMHU
3HAYEHUAMH, HYJIEBOM HAIrTeT M BapuorpaMma, Ipu KOTOPO# MaTpullia TepseT 0O0yCIOBIIEHHOCTh. B
TaKOM y3Jie OlleHKa 0epeTcs 3allaCHBIM CIIO0CO00OM, II0 0OOpaTHEIM PACCTOSHUAM IO TeX XKe cocefel,
a OUCIEePCHUs IPUHUMAETCS HanubOIbIIel BO3MOXKHOM.

9To MMEeHHO 3alac, a He KPUTHUHT, M KapTa CTaHOApTHOM OMIMOKM B TAKUX Sg4YelKaxX 3aBHIIIeHA.
I[To3TOMY MHCTPYMEHT TIEePedYMClsieT WX B XKypHale, YHUCJIO SYeeK W OO0 OLEeHEHHOU IIOIIain.
EquHWYHBIE TYEHKYU UAYT COOOIIEHNEM, HOMS OT IIPOIeHTAa U BHIIIIE - TpeAynpexRaeHneM. IT0sBUI0Ch
penynpexaeHue - CMOTPETh Haflo He Ha KapTy, a Ha BApUOTrpaMMy M Ha COBIIAJAIOIIUE TPOOHI.

3.07 IIITOTHOCTH MO 3aMepaM (mepeMeHHasi oImopa)

WHCTPYMEHT CTPOUT KapTy IIJIOTHOCTH, TOe 3aMep 3a7aH He TOYKOM, a HOCUTEJEM KOHEUHOTO
pa3Mepa - TOYKOM C CUTMOM HeONPEeNeIEHHOCTH, OTPE3KOM JIUHUN (KOPUOOPOM IOJIYIIUPUHEI) TN
noymmronoM. EquHUYHAS Macca 3aMepa pa3Ma3kIBAeTCs II0 CBOEMY HOCUTEITI0. Macca coxXpaHseTcs,
a IUIOTHOCTh oOpaTHa IUIOIMamy HOCHUTEJNs, II03TOMYy IPyOBle NPUBA3KH CaM00CIabiIsioTCsS
reoMeTpuYecKky, 06e3 IMOPOroB W (UIBTPOB. ODTO OI[€HKA MJIOTHOCTH (CKONBKO U TIfe), a He
UHTEPIONAINA 3HAYEHUA - OJId 3HAQYEeHUH 0CTaeTCs KPUTUHT.

Tun reoMeTpruu OOWH Ha 3allyCK. CMemiaTh TOYKY, TUHUM U IOJIUTOHBLI MOXKHO CepI/IefI 3allyCKOB B
OOWH pPacTp (pe}KI/IM J:[OHI/ICBIBaHI/ISI). ITo KaXKJJOMy THUIIY MaCCa pPaCKJIagbIBaeTCs II0-CBOEMY:

* To4ka - rayCCOBO IISITHO C CUTMOM M3 IMOJIST TOYHOCTH, 00pe3Ka Ha TPHW CUTMHbL. CUTrMa HUXKE
Oy TYeUKY IIOOHUMAETCS [0 IOy T4YelKU.

o JIMHHUSA - KOPUOOP MATKUX KPaés. [1oTMIUHUS YIIOTHIETCS, Macca OeIUTCS 0 OJINHe, KaxKaas
moATO4YKa 9TO rayccoB mpodusnb ¢ curMmoi-nonymmpuHoi. ITons from m/to m BeIpe3aioT
MHTEPBAJ II0 TNHEWHOM IIPUBSI3KE.

e ITomuroH - Macca OEeNMUTCS IO IIJIOIMaAW PaBHOMEPHO 60, B Ma3UMETPUYECKOM pPeXRUME,
TIPOIIOPLIMOHANILHO BCIIOMOTATEIbHOMY PacTpy (HaceleHHUe, 3acTpoiika). [Ipu mycTom pacTpe
BHYTPHU IOJIUTOHA - OTKAT Ha paBHOMEPHOE.

Beixog u HHBAPHAHT

OcHOBHOM BHIXO[ - TPEXKaHaJbHEIM pacTp. Kanan 1 - njoTHOCTL B Macce Ha KM? (He 3aBHUCUT OT
pa3mepa stueriku). Kanamnbl 2 u 3 cinykeOHble (Xm-0 1 m), 4TOOBI MOIMCHIBAHNE CEPUSIMU U KapTa
3G GeKTUBHON CUTMEI OCTaBaJIMCh TOYHBIMU. HeoOs13aTeIbHBIM BTOPOH PacTp - CpedHeB3BellleHHas
curMa Io siuerike, kKaprta 3¢pdexkTuBHOM TouHOCTH. OHa OTHEJISIET IIJIOTHOCTb, OOECIEYEeHHYIO
TOYHBIMH IIPUBA3KaMH, OT pa3Ma3aHHOM, M 3TO aHaJIO KPUTHHIOBOM OUCIEPCUU OJId 9TaxXa
IIJIOTHOCTH.

HWHBapHaHT TyT OOWH - UHTETrpaJl IJIOTHOCTHU 110 PacTPy PaBeH CyMMe Macc Bxoma. CYuTaeTcs Bcerma
U THIIEeTCS B JIOT. PacxoXmeHHue - MPU3HAK TOTO, YTO HOCHUTEJIM BHIIUIK 3a 00JIacTh, a MOBEIeHUe
3aaéT nepeksrvaTesb Kpas (JOHOPMHUPOBATL BHYTPH WU IIOTEPSATh MAaCCy C IPEeaynpexXaeHueM).
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Kak uuTarhb

I17I0THOCTE IMMOKA3BIBAeT, T'Oe CrYIIAlTCS 3aMephl C YYETOM HX HagEéXXHOCTHU. TouHas IpPHUBS3Ka
OaéT KOMITaKTHOE IISITHO, Tpy0as - pa3MbeIiToe 1 HU3Koe. [To KapTe 3G GeKTUBHON CUTMBI BULHO, Te

IIJIOTHOCTH Ha6paHa TOYHBIMH HOCHUTEJISAMH, a I'l€ pa3Ma3aHHBIMHU - TaM JOBEPHUA MEHEBIIIE.

[TapameTtp

YTo 3amaéT

ITo ymonmyanuio

3amMepHl

ITone maccel
ITone TouHOCTHU

Pa3mep sueliku, M
O6macTh
Hocutens 3a Kpaem

Curma mo ymomn4danuio (Jlorm.)
from m /to m (Hom.)

Bcmoowm. pactp (Horm.)
HormrcaTk B pactp ([o.)

IImoTHOCTB

Touku, TMHUY WU IIOJIUTOHEI
(oguH THI).

Macca o0BexKTa.

Curma TOYKHU HUIIN
MMOJIYIIUPUHA JIMHUH.

IITar ceTkmn.

OKCTEHT.

IloHOPMUPOBATh BHYTPH HJIN
IIOTEPSITh MAcCCy.

Korpa mome TOYHOCTH ITyCTO.
Bripe3ka uHTepBajia TUHUU.
HasuMeTpus OJisd IOIUTOHOB.
Cy1iecTByOIINM’
TPEXKaHAILHEIA pPacTp.
TpéxkaHanbHBIM PacTp

1
CUrMa [0 YMOJIYaHUIO

50
IIO CJIOI0
OOHOPMUPOBATH

nonyssdyenka
BCS TUHUS

(IJIOTHOCTD, 2M-0, 2m).
KapTa addpeKkTuBHOM TOYHOCTH -
(HeobOs13aTEeIIBLHO).

ddbdexTrBHASA cUrMa

OkHO «KapTa IJIOTHOCTH» (XKHBOHU MPEIIPOCMOTP)

JIV1IoM WHCTPYMEHTa CIyXKWUT oTaenbHOoe oKHO Kapra mmoTrHocTH Ha maHenu Isoliner. Cnesa
3aal0TCs CJION U MOJIsI, CIIpaBa UAET IPENIPOCMOTP Ha IPpy0OM CeTKe.

I[TpegmpocMOTP CYUTAETCS 3a MUJUIMCEKYHOBI, II03TOMY CHIMa M pa3Mep SYeHKHW MEHSIOT
n3o0paxkeHue cpaly, a He I0Cie 3alycka. BHU3y MOCTOSHHO MOKa3aH MHBApPHMAHT - Macca BXOa,
Macca Ha CeTKe ¥ OOJisi, MOTepsHHas Ha Kpalo.

Kuonka [deMo co3gaéTr yueOHBIN Habop uHcTpyMeHTOoM 3.08. KHonKa 3anucarh pacTp 3alycKaer
IIOJTHEIM pacyéTr TeM ke anroputMmoM 3.07 u KJIameT pe3yabTaT Ha KapTy yKe OJEeTHIM.

Ha KapTy oxKaTCcs IICEBAOLBET C TPO3PaYHBEIMU HYIIMU, U30JIMHUU IIJIOTHOCTU U CJI0M 3(pPeKTUBHOMU
CUTMHI KakK KapTa moBepus. dopma Processing ocTaércsi mjasi Momesied M HaKeTHHIX IIPOTOHOB,
pe3ynbTaT y HUX TOT XKe.

3.08 IIpuMmep OJis IJIOTHOCTH (OeMO0)

NHCTPYMEHT cO3maéT CUHTeTHYeCcKuM Habop manga 3.07 ¢ u3BECTHOM CyMMapHOM MacCOM, YTOOBI
MIPOBEPUTH MHBAPUAHT I'Jla3aMu. [lemMo BLIAAET YeThpe Habopa.

IlecsATs TOYEK C pa3HBIMM CUTMaMH, OT fOJjied S4elKU J0 KPYyIHEIX, Macca 500. [IBe MMHUYU MacCcou
200, y opmHOU BRIpE€3aH MHTepBaa noiaaMu from m u to m. [IBa monurona maccou 300, omuH U3 HUX
nom masuMeTpuio. BcnoMmorartenbHbId pactp. Utoro macca 1000.

IMporonute 3.07 Ha cjoe TOYEK, U MHTerpaj IJIOTHOCTU B Jiore AojKeH maTh 500, Ha nuauax 200,
Ha noynmuronax 300. ITons cynoés - mass, prec, from_m, to_m.

I[TapameTp Yrto 3amaér ITo ymomyaHuio

O6macTh (9KCTEHT)
fAgelika BCIIOM. pacTpa, M

['paHuIEl reEepanuu. -
[[Tar BcmoMoraTenbHOTO pacTpa. 50
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I[Tapametp Yrto 3apaér ITo ymom4anuio

3epro I'CY (Hor.) [ToBTOpsSiIEMOCTH IPUMEDA. 1
IeMo-TOYKHY / TUHUM / IIOJTUTOHEL TPU CII0S 3aMEepPOB. -
Bcmom. pactp PacTp onsa gpaszumeTpumn. -

ITonHBIM epedeHb IOJIed BHIXOOHEBIX CJI0EB - B mpuiioxkeHuu IInoTHOCTE (memo) (pa3pen «Ilomns
OeMO-CJIOEB» B KOHIIE PYKOBOACTBA).

4. Pa3pe3

4.01 Pa3pe3 110 ITUHUHA

UnactpymenT Pa3pe3 mo JHHHUHM CTPOUT T'eOJIOTUYECKUI pa3pe3 m3 Habopa MOBEPXHOCTEH. DTO
He IIPOCTO KpwBas NPoGuis, a IJlaCThl KaK 3alUuTHE IIOJIOCEL MeXOy KPOBJIEH M IIOIOIIBOM.
IToBepxXHOCTH OOBIYHO MOJIYYAIOT KPUTUHTOM, @ UHCTPYMEHT cOOMpaeT UX B pa3pe3 BOOIb 3afaHHOM
JINHUU.

HUnacTpyMeHT cTtouT B rpynne Pa3pe3 u paboTtaeT Kak mocToOpaboTKa TOTOBBIX pacTpoB. CBOM
KPUTHHT OH HE BBHIIIOJIHSIET.

Kak 3amaloTcsi IjI1acThI

[ToBepXHOCTH IOJAIOTCSA CIUCKOM M YIOPSAOYMBAIOTCSA CBEPXY BHU3 - KPOBJS, IIOOOIIBA, IIPHU
HeoOXOOMMOCTH cienylolliasi KPpOBIIS U Tak fajee. [1macTel CTPOSITCS KaK II0JIOCH MeXAYy COCeHUMU
IIOBEPXHOCTSAIMM, 1I03TOMYy u3 N IIOBepxXHOCTelN moinydaeTca N MHHYC OOMH IUIacT. s OJTHOTO
IJlacTa [OCTATOYHO ABYX IIOBEPXHOCTEM, KPOBIM U MNOMOIIBHL. [ IMAa4yKu TIJIaCTOB HOOaBIISANTE
IIOBEPXHOCTH 110 MOPAAKY 3aneranus. OgHa MOBePXHOCTH TOXKE AOIIyCTUMA, 3TO pa3pes II0 pejbedy
0e3 IJIacToB, CM. CIEeOYIOIIUI pa3mert.

Pa3pes3 mo OIHOM IMOBEPXHOCTH

OmHa TOBEPXHOCTHb 3TO 3aKOHHBIM Ciy4al, a He ommubKa. [ImacToB mpu HeW He OymeT IIo
OoIIpeneseHHuIo0, 3aTO CTPOSTCA JIMHUS penbeda, paMKa, OCH C OTMETKaMH, YIJIOBble TOYKH U
ompeneneHue paspes3a. C 3TOro reonoruyecKuii pa3pes3 oOBIYHO U HaunHaeTcs. CHavana mpoduiib
o LIMP, moBepx Hero nepecedeHus C IJIaHOBOU reojioruell nHCTpyMeHTOM 4.05, a reoorus BHU3
pHCyeTCs Bpy4YHYIO.

ITosmock! mmacToB ¥ 3a60p 3D B TAaKOM IIPOTOHE HE CTPOSITCS, W CJIIOM [OJI HUX He CO3TaloTCs BOBCE.
ITycToil cnoi B MPOEKTE BRHITJIAOUT IIOJIOMKOM, XOTSI BCE IIOCTPOEHO BEPHO, IIO3TOMY €T0 JIy4llle He
co37maBaTh, YeM CO37aBaTh U NIPSATaTh.

Pem:e(b BBIXOOUT ciioeM JIMHHH HOBerHOCTeﬁ Ha 4YepTrTeixke. 3apatiTe eMy CBOM CTUIIb JIMHUU U
IIOOITNCH, I-IepTé}K ,'E[OO(l)OpMTIHeTCH IIOBEPX 3TOTI'0 CJIOA.

Hwus paMKu B TAKOM pa3pes3e 3aJlaBaliTe OTMETKOM B IOMOTHUTENbHLIX ITapaMeTpax. be3 Heé paMka
OXBaThIBA€T OJAaHHBIE BIIJIOTHYIO, C HeOOJIbIIINM OTCTYIIOM, 1 PUCOBATLE 110 peﬂbe(l)OM Herpge. OTrMeTKa
YYUTBIBAETCA OO0 pacqéTa BEPTUKAJIBHOTO MacmTa6a, IIO3TOMY B pPE€XUME OTHOIIEHUA I‘aﬁapI/ITOB
4YepTEXK BLHIXOOUT B MaciTabe MMEHHO TOM pPaMKM, KOTOPYIO BH yBuauTe. OTMETKa BHIIIE MTaHHBIX
UTHOPUPYETCS, 9TO HU3 PaMKH, a He oOpe3Ka CBepPXY.

Bepx paMKu 3afaéTcs TakK XKe U II0 TOH ke ImpuuyuHe. YepTEéxK 4acTo MPOMOJIXKAIOT BBEPX, YTOORI
BOLIJIN YCThsA CKBaA2KMH, OTMETKH YPOBHS BOIOBI UJIX IIOOIINMCH, KOTOPHIX Cpeau CaMux HOBerHOCTeﬁ
HeT. Bepx HUXKe HM3a OTBEPraeTCs - paMKa BhIBEPHYJIach OBl HaU3HAHKY.

BmecTe cC paMKOfI 3aJaliTe M mIar OTMETOK Ha ocsax. [lo YMOJII9YaHUIO IIOAOIINMCHU BI:I6I/IpaIOTCH
OprTJ’IéHHBIMI/I YUCJIaMH II10 UX KOJIU4YEeCTBY, U 3TO y,E[O6HO, IIOKa paMKa CaMa IIO HJaHHBIM. Korma
PaMKa 3aJaHa YHCJIaMH, IIOOIINCH XO04YeTCdA TEeMH 2Ke YHUCIIaMH. Illar B gBa MeTpa IIPKU paMKe OT
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CTa MSATUOECSTH OO CTa CEMHUIECSTH Oa€T POBHO Te€ OTMETKH, KOTOPhIe OXKHUIaelllb yBUOEeTh. Homb
BO3BpalllaeT aBTOMaTUYEeCKUM BEIOOD.

CBsI3Ka Imone3Ha Ha cepuu pa3pe30B. OquHaKoBas paMKa ¥ OJMHAKOBBIE TOAIIMCH TTO3BOJISIIOT KJIAaCTh
YepTeXKu PSOOM Ha JIUCT 0e3 MOOTOHKH.

ITopsAIOK MOBEPXHOCTEH 3aJaéT IepeBo CII0EB

OTO TIaBHOE, YTO HYXKHO 3HATh ITPO MHCTPYMEHT. [IOpSAHOK ITOBEPXHOCTEW HEe BTOPOCTEIleHHas
metanb ohOpPMIIEHUS, a UCXOOHbIEe JaHHBIE HapaBHE C caMUMU rpuagaMu. MIMeHHO OH OIIpefeseT,
Kakad IIojioca 4el IIJIacT.

[To yMONI4aHHUIO MOPSIIOK 0epéTCs U3 [epeBa CI0EB MMPOEKTa, CBEePXy BHM3, POBHO KaK IOKA3aHO
B naHenu Caou. Yto BUOWTE B IIaHEJIM, TO U IIOJIYYUTE Ha 4YepTeixKe. OTMEeTKH B MYJIBTHUCEJIEKTE
3aal0T, KaKKe IIOBEePXHOCTH yYaCTBYIOT, HO He B KAKOM OHH MOPSOKe.

Orcroma mpocToe IpaBuiio pPaboTH. IIpexkme YeM CTPOUTH pa3pes, Pas3jIoXKUTe MMOBEPXHOCTH B
MaHeJiu CJI0EB IO 3ajiIeraHui0, KPOBJISI BEPXHEN BMeEIIAlolleld BBEPXY, ITOMOIIBA HUXKHEW BHU3Y.
[lepeTaliuTe CIOM MBIIIBIO, €CIIH OHM PACIIOJIOKEHH B ITPOU3BOILHOM MOPSOKE. IDTO 3alMET
MMOJIMUHYTH 1 130aBUT OT pa3bopa pe3yabTaTa.

Ecnu IIOPAOOK HAPYIIEH, MHCTPYMEHT H€é BBIOACT OH.II/I6Ky On IIOCTPOUT IIOJIOCHI MEXKOYy TeMHu
IIapaMi, KOTOPEIE BEI EMY OAJIN. YacTsp IIapP OKaZXKeTCsa HepeBépHYTOI;I, Y HUX IIOOOIIIBA BHIIIIE KPOBJIIH,
TaKHe II0JIOCEL OT6paC]:>IBaIOTC$[ Mon4a. BHemrHe 3TO BRITNISIOUT Tak. [InacToB Ha qyepTezxKe MEHBIIe,
YeM OZXKH[OaJIOCh, UJIKM OHU JieXKaT B HeraBHOHOHO6HOﬁ IOoCIenoBaTeIbHOCTH. YBUOENIU TakKoe -
II€PBEIM OEJIOM IMTPOBEPHLTE IMOPAOOK B ITIaHEIN CJIOéB, a He IIapaMeTpPEI KPUT'UHI'a.

Korpa mopspmok B OepeBe MO KaKMM-TO NpUYWHAM He TOOWUTCS, CHUMUTe ranouky Ilopsimok
IMOBEPXHOCTEH M3 JepeBa CJI0€B NIpoeKTa. Torga mopsgok 6epeTcsi u3 I0CIeqoBaTEeIbHOCTH
OTMETOK B CIIHCKe, KaK B IPEXXHUX Bepcusax. Ciou, KOTOPHIX HET B [IepeBe IpoeKTa (HoGaBlieHHEIE
(aiimoM IpsaMo B BUAXKETE), YXOOAT B KOHEI] CIIMCKa, COXPaHsAsa B3aUMHBIN ITOPSITOK.

lenepatop npumepa (4.10) cam packilagblBaeT LIECTh IIOBEPXHOCTEN B IOepeBe II0 3aJieTaHuIo,
MMO3TOMY Ha OEeMO-IaHHBIX HUYET0 MePeKIaAbBaTh HE HYXKHO.

BbeIX0oabI

YepTEXK pal3pes3a 3TO IIOIUTOHHI B OCSAX PACCTOSHUE BIOOIb JIMHUM U BHICOTA. BBICOTY MOIKHO
PacTSHYTb BEPTUKAILHLIM ITPEeyBeIUYeHueM, YTOOb TOHKHE IIJIaCThl YUTAIHUCh. DTOT CJION KJIamyT
B MakKeT IledaTu Kak IOTOBLIM pa3pe3. CucTeMa KOOpAMHAT y HEero yCJIOBHAsI, PaCCTOSTHME M BEICOTa
B eIMHUIIaX KapTHl.

JIuHuY TTOBEPXHOCTEM 3TO Kaxpas MmoJaHHas ITOBEPXHOCTL OTHENILHOM TUHUEN B OCSIX YepTexka, C
noyiiMu sec, sec_id, num 1 name. Pa3priBE 10 OTCYTCTBUIO JAaHHBIX COXpaHSOTCA. IIpu paboTe
C IJIacTaMM CJION HeoOsi3aTeJIeH, KPOBJS M IIOMOIIBAa M TaK BUOHBI KaK Kpasl IIOJIOC, HO C HHUM
JIMHHUIO KPOBJIX MO2KHO IIOAIIMCATh U O(I)OpMI/ITb OTOEeJIbHO OT 3aJINBKH. HpI/I OHHOﬂ IIOBEPXHOCTH 3TO
€IVWHCTBEHHBIN CJIOU C pesibedoM.

3abop 3D 3TO Te XKe MOJIOCH, HO KaK BepTUKANIbHEIE CTEHKHU PolygonZ B peasibHBIX KoopAauHaTax. Mx
cMoTpsAT B 3D Map View psioM C TOBEPXHOCTSIMH KPUTHHTa. ' pun 3amaéTcsa penbedoM, a CTeHKHU
pa3pesa IoKa3bIBaloT IJIaCThl B IIPOCTPAHCTBE.

BepTUKaabHBIA MacUITa0

TopuszoHTank paspes3a (OIMHA TUHUK) U BEepPTUKaIb (OeCATKU METPOB IIJIAaCTOB) HECOIIOCTABHMEI,
Mo3ToMy 0e3 pacTskKEeHUS II0 BHICOTE YEePTEXRK BHITIIAOUT MJIOCKUM. MacmTab 3amaéTcsi TpeMs
criocob6aMmu.

Pexum orHOmenue MacmrTaboB I':B (1:N) 5To nmpuBbIYHas dyepTEXKHas 3anuch. 3HadeHue 50
o3HauaeT [':B = 1:50, To eCcTh BepTHKAJIbHBEIN MacIITab KpyIHee TOPU30HTAIBHOTO B ISATHOECIT Pas.
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Tak 3amatoT MacmTab Ha KaTUHHBIX pPas3pes3ax, I'le TOPU30HTalIb UAET KUJIOMeTPaMH, a MOIITHOCTH
U3MEPSAIOTCSI MeTpaMu. MHOXKUTENb PACTIKeHusI paBeH N.

PeXxvM MHOZKHMTEJIb 3TO TO JXK€ YMCJI0, IOJaHHOe HalpsIMylo, 063 4epTEXHON (HOPMYIIMPOBKH.

PexxuMm oTtHomieHHe I':B (mumpuHA:BBICOTA 4YepTeka) paboTaeT oT raGapuToB. BHl 3amaéTte
JKejlaeMoe OTHOIIeHHUe IITHPUHEI JINCTA K BEICOTe, HanmpuMmep 10, a MHOXKKUTE b UHCTPYMEHT CUUTAET
caM, MO [JMHEe JWHWH W pa3Maxy BBICOT. YHoOeH, Korfia BaXHO BIKCATh pa3pe3 B JIMUCT, a He
BBIIEPZKATH 3alaHHBLIN MacITab.

®aKTHUUYECKUN MHOXKHUTEIb MedaTaeTCs B XKypHasl. s TOYHOTO HAJOXKEHUS CJIOEB OH HOJIKEH
COBIIaZaTh y pa3pe3a, CKBaxWH U cocTaBa. B pexuwme I':B paspe3 (4.01) BUOUT Bech pa3pes IO
BeicoTe. CKBaxkuHEBI (4.02) 6GepyT MHOXKHTENb M3 ONpedesieHusT U cOoBMelnarTcs camu. CocTas
(4.03) cumTaeT OTHOILIEHMHE II0 OOHOMY IIJIaCTy, IIO3TOMY AJII HaJOXKEHMUS BO3bBMUTE MHOXKHUTEID,
HanedaTaHHBIY 4.01, 1 3apariTe ero B 4.03 B pexXMe MHOXKHUTE/Ib.

HecKo/IbKO pa3pe30B 3a OUH IIPOrOH

ITo yMOJT9aHUIO MHCTPYMEHT CTPOUT Pa3pe3 o KaxXK/oM JIMHUY CI0sI. ITO OOBIYHBIN PEKUM PabOTHI.
JluHelHbIN crnoy ¢ mpodunsiMu obpabaThiBaeTcs IIEIUKOM, 3allyCKaTh MHCTPYMEHT II0 pal3y Ha
JIUHUIO He HYKHO. ECcnu HyKHBI He BCe JIMHUM, BRIIENTUTE HYKHBIE Ha KapTe U BKIIOUYUTE TOJIBKO
BbIIe/IeHHbIe 00bEKThI V ITapaMeTpa TuHun. CHSITasA rajouka Pa3pes Mo KaxKIoM JIMHUH CJI0SA
BO3BpalllaeT IIpexXHee IIOBeMleHNe, pa3pe3 110 IePBOM JTUHUH.

Bce pa3pe3sl momafaoT B OOWH KOMIIJIEKT CJIOEB ¥ Pa3/IMYaloTCs aTpubyTaMu, a He OTHeIbHBIMU
CIOSMU Ha KaXKblHM cTBOP. Tak ux ynoOHO MOANUCHBATE U (GUIBTPOBAThH BHIPAXKEHUEM, a CTUIU He
IIPUXOOUTCS Ha3HadyaTh 3aHOBO. MiMsa pa3pe3a 6epéeTcs K3 0N TUHENHOT0 CJIOS, eCNIU OHO 3afaHo
napaMeTtpoM Iloe uMeHH pa3pe3sa, HHa4de pa3pe3bl HyMepPYyIOTCS 10 IOPAOKY.

Ha uepTexke pa3pessl pa3BOASITCS PACKIIaJKOH B 00Iel 4epTEKHOU crucTeMe KooparuHaT. CTONKOH
CBepXy BHHM3 CTaBUT UX OOUH MOH APYTHUM C OOIIMM HYJEM PACCTOSHUWN, W JIEBHIM Kpad y BCexX
coBmamaeT. B psim ciaeBa HampaBO CTaBUT UX 00K O OOK c 00IIell OTMETKOW BBICOTHI, TOI'Ta
IIIKaJia BLICOT CKBO3HAas I Bcero nucTta. CeTKoM codyeTaeT o6a mpaBuila, CTPOKA OEPKUT OOIIYIO
OTMETKY, CTOjI0ell - OOIIMi HOJb PACCTOSHUI, a YHCJIO CTOJIOIOB 3amaéTCS B HOMOIHUTEIbHBIX
nmapaMeTpax. lllar peméTku 6epeTcss OT CaMOT0 KPYITHOTO YepTeka IUIIOC 3a30P, IO3TOMY YepTeXKHU
He IIepeceKaloTCs, KakK Obl HY Pa3/IMYyajuch OJIMHBI CTBOPOB. 3a30p 3aJa€Tcs Aojel oT rabapura,
o ymondauumo 0.15.

BepTukanbHBEIM MaciiTa® Ha BeCh IPOTOH oOuH. MHaye KOPOTKHU CTBOP W OJIMHHBIN BBIIIIH OBI
B PA3HOM PaCTIXEHWH M CTajid Obl HEeCOIIOCTABHMMBLI Ha OJHOM JIMCTEe. B pexkuMax OTHOIIEHUS
MacmTaboB M MHOXKHTEJISI 9TO MPOCTO 3aJaHHOe YKCJI0. B pexkume OTHOIIEHHs radapuToB
MHOXKUTENIb CUMTAETCS [0 CaMOM AJIMHHOM JIMHUM U 110 00II1eMy pa3Maxy BHICOT B Habope, T03TOMYy
3a[JaHHYIO IPOIOPIIUI0 TOYHO MOJIyYaeT CaMbIM IMMPOKUNW YEePTEK, a OCTATIbHBEIE BBEIXOISAT BHIIIE
Hero, Ho B TOM e MaclTabe.

3abop 3D packnagkoii He cMmeliaeTcsi. OH CTOUT B peabHEIX KOOPOHWHATAX, KaXKaasi CTEHKa Ha CBOEM
ctBope, u B 3D Map View Habop pa3pe30B BEITIAOUT KaK HACTOSIINY 3a00p 10 MJIOIAIN.

[TepBEIY pa3pes Bceraa MojydaeT HyJleBoe CMellleHre, II03TOMY ITPOTOH 10 OTHOM JIMHUY NAa€T POBHO
TOT XK€ YePTEXK, YTO U PaHbBIIE.

IIBeT moyoc: CIIPABOYHHK II'IaCTOB

ITomocs! mnacToB KPAcCsATCHA I10 UME€HU KPOBJIHU. bes CIIPABOYHHUKA IIBET CYHUTAETCA OT CaMOI'O UM€EHH,
OH HEe MEeHsAEeTCs MeXOy IIPOTrOHaMHt, HO OH YCJ'IOBHLII;I.

Heo6s3aTenbHb BXx0n CIpaBOYHHK IIJIACTOB (TA0JIHMIIA) JejlaeT IBeT OCMEICIIEHHEIM. CITPaBOYHUK
9TO OOBIYHBIM cJoil mpoekTa, GeoPackage mnu Tabnuiia Excel, roe Ha KaXpApll IacT U KaxXmaoe
MEeKOyIIacThe IMPUXOOUTCS OJHAa CTPOKAa CBEpXy BHH3 mo pa3peldy. O0s3aTeNbHBEIX KOJIOHOK TPU
- KOJI Tejla, HOMep CBepPXy BHU3 M Teno. LIBeT HeoOsi3aTesieH, HO UMEHHO pafgu Hero CIpPaBOYHHK
Yallle BCEero u II0maloT.
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KonoHKa Te10 COOepKuT CII0BO «IJIaCT» UJIN «MeXKOyIlJIaCTbe», U 9TO 3aKOH, a He Joragka. BeiBectu
Teqlo u3 Koga Henb34. [Inact Ab 1o HamMCaHUIO BRITJISOUT KaK «A I11i0c b», HO 3TO IIeNbHBIN IIJIacCT,
BHYTPH KOTOPOro nexart A, b, kopx A-A’ u A’. Mexnynnactee B-B 110 KOy He BEIBOOUTCS BOBCE,
IIOTOMY 4UTO I71acTa b B criucke HeT, ecTh AB. OnpeesnsieT Teno reojior, MallliHa He IePeCYUThHIBaeT.

ITopsimoK CBepXy BHU3 OAET CIPABOYHUKY BTOPYIO CIOCOOHOCTH - HAXOOWUTh TEJI0 MEXOY OBYMS
rpanunamu. Ecnu Ha paspese upyT KpoBnu Kpll m Kpllla, To MeXOy HUMU IO HOPSAOKY JIEKUT
mexpaynnactee Kpll-Kplll, u monoca nony4aeT ero uMs U 0BeT. [11acTel, KOTOPEIX Ha pa3pe3e He
0Ka3zaJioch, IIOMeYaloTCs CEPBhIM, a UX IlepedeHb IledaTaeTcs B XXypHaJl, U II0 HEMYy cpa3y BUIHO,
Yero He XBaTaeT B Habope MOBEPXHOCTEM.

HMeHa CII0€B peIKO COBIIAAAIOT C KOJaMHU OOCJIOBHO, IIO3TOMY IIOMCK UMOET JIECTHULIEH OT CTPOroTo
K TepnuMoMy. CHadasa npoOyeTcss TOUHBIM KO, 3aTeM TOT 3Ke Koj 06e3 y4éTa peructpa ¥ KpauHux
Hp068HOB, 3aTeM HpI/IBeJIéHHBIIZ BUI, TOE CHSIT XBOCT POJIN _top, bottom, kposns, nopowsa, a JQTHHCKUE
OBOMHUKY OYKB CII0ZKEeHBI B Kupuiutuily. Ilocnenuei mpobyeTcs Ta XxKe 3anuck 6e3 anoctpodos. Tak
KpII top HaAXOOUT Kof KplIl, a A'6 top HaxogWT Ab. CTporue Iiaru UOyT IIEPBBIMHU, ITIO3TOMY E€CIU B
CIIPABOYHUKE €CTh U Ab, ¥ A'b KaK pa3HbIe Tejla, KaXObIM ITOJTYYUT CBOE.

ToT xkXe cripaBOYHHUK NomaéTcs B 4.02, ¥ Tora II0JIOCH ¥ KOJIOHKY CKBaKWH I'OBOPSIT Ha OJHOM SI3BLIKE
KOJIOB ¥ COBIAZaloT IO IIBETY.

T'oToBEIMI OOpaserr ans BepxHeKaMCKOrOo MECTOPOXKOEHHUS JIeXUT B manke templates BHyTpu
KaTanora IiaruHa. 9TO0 36 CTPOK OT IOKPOBHBIX OTJIOXKEHWU OO HUXKHEU KaMeHHOU CONu, C
uBeTaMu U Tenamu. Palil eCTh B OBYX BUOaAX, plast reference vkmks.xlsx U plast reference vkmks.csv.
Bo3bpMuTE €ro 3a OCHOBY M IIpaBbTe IIO[ CBOE MecTopoxkaeHKe. KOJIOHKY ToJIlIa U NpUMedYaHue
Heo6s{3aTeanHe, OHH YUTAIOTCsA, HO ITOKa He UCIIOJIb3YIOTCs, U OCTAaBJIEHEI I10[ 6ynymee pa3BUTHE.

ATpuOyTHI BHIXOTHBIX C/IOEB

Bce crou paspesa HecyT OBa OOIWIKMX IIOJIST - S€C C MMeHeM pa3pe3a u sec_id c HoOMepoM
00BbEeKTa HCXOOHON JIWHUM. [0 HHM MOMOMHCHBAIOT YepPTeXH, (GUILTPYIOT CJIOM HA OOUH CTBOP
¥ PaCKpaIUBAIOT Pa3pes3sl M0-Pa3HoMYy.

OnpepeneHue pa3pes3a - 10 TUHUY Ha KaXKObIM pPa3pes, C UCXOMHOM TeoMeTpHUe CTBOPA U MOISIMH,
KOTOPEIE YHUTAIOT IIOCJIeAYIONINe HHCTPYMEHTHI TPYIIIIEL:

ITome YTo comepKUT

sec, sec_id HWwMmsa paspesa v HOMep UCXOOHOU JTUHUMN.

vex BepTukanbHOE IIpeyBeInUYeHEe YepTexKa.

step [ITar nmukeTaxa, M (BEPILIMHLI TOMaHOM
BKJIIOYAIOTCS B ITMKETaXX BCeTaa).

zmin, zmax [Irama30H OTMETOK depTexka.

0X, 0y CMmenreHue yepTexka B packinanke. Homb y

OIMHOYHOTO pa3pesa.

Pa3pe3 (3D-3a00p) - BepTukanbHble cTeHku MultiPolygonZ Bmonbk cTBOpa, 10 OOHOM Ha IIJIACT:

ITome YTO comepXKUT

sec, sec_id HWwms pa3pes3a u HOMeP UCXOOHOU JTUHUU.

bed Homep ninacta cBepxy BHUS.

top, bot HMMeHa 1oBepXHOCTEN KPOBIU U IIOMOIIBHI.

t mean CpepHss MOIIHOCTH IJIacTa BOOJIb CTBOPA, M.

seclen IInuHa cTBOpa, M.

color LIBeT nytacTa CTPOKOM #RRGGBB, TOT K€, UYTO Ha YepTexke.

CreHKa pexXeTCd II0 3BEHbAM TPaACCHI, CBOE IIOJIOTHHUIIIE Ha 3BEHO, U BCE OHHU C06paHbI B OOHH
MHOTOYaCTHEIH OOBEKT. OgHUM KOJIBIIOM CTEeHKY OTOABAThb HEJIb34. Komnbio «Bepx TyHda, HHU3

113



006paTHO» BBIXOOWUT OJIMHHBLIM K CHUJIbHO HEBBIOYKIIBIM, TPEXMEPHBIE CLEHBI TPUAHTYIHUPYIOT TaKoe
BEEepOM OT IEePBOM BEPIIHUHBI, U Pa3pe3 MOoJIydaeTCs OBIPSIBHIM. YeTHIPEXYTOMbHUK 3BEHA IJIOCKUH
10 TIOCTPOEHUIO, IIOTOMY YTO ABa COCEIHUX y3jIa 3aal0T BEPTUKAJIPHYIO IIJIOCKOCTD, M 00€ 0TMETKHU
jexaT B HeH.

IIBeT mnacTa UAET OBYMS OYyTSAMM Cpa3y, KaTeTOpUSIMHU Ha CJioe, KaK Ha dyepTeXke, U IojieM color
B arpubyrax. CUMBOJIMKY YHTAIOT HE BCE MOTPEeOUTENHM - TpEXMEepHAasl CIleHa KPAaCUT IO CBOEMY
MIpaBuUIly, a MoApPsAOYuKy cuMmBonuka QGIS HemocTymHa BOBCE, - IIO3TOMY IIBET IIPONYyOIMPOBAH B
OAHHBIX.

VrioBeIe TOYKH pa3pe3a HecyT sec u sec_id, num (HoMmep yrna), name (umsa ¥YI-1, ¥I'-2, ...) u pos
(Bepx unu Hu3). Hamnbiie uayT d (MUKeT, M), X U y (KOOPAMHATHE Ha KapTe), az (a3uMyT CJIeOyIoIIero
KosneHa) u label (rotoBas nopnuce). F'opu30oHTaNBbHBIE OCH HECYT sec, sec id, elev (otmeTKa ocHy,
M) u label. TaGauma yrioB HecéT sec, sec id, kind (Tun cTtpoku) u text (comepRUMOe TIYEHKH).

ITapaMmeTpsl
[Tapametp Yrto 3amaérT ITo ymonyaHuio / COBET
JIunusa pa3pesa Jluneunw cnoii. 'ogutcs -

ragodyka ToabKo
BbII€JIEHHbIE O0BEKTHI.
[ToBepxXHOCTU CBEPXY BHU3 Crrcok -
PacTpOB-IIOBEPXHOCTEM.
Hy>XHO MUHUMYM [IB€.
[TopsimoOK ITOBEPXHOCTEM U3 [Topsimok 6epéTcs u3 maHeIu BKJTIOYEHO
IepeBa CI0EB IIPOEKTa Ciou cBepxy BHU3. CHATaAsg
rajo4ka BO3BpalllaeT IIOPSI0K
OTMETOK B CITHCKE.
Paspe3 mo Kaxnou nuauM cnos [lakeTHBIUM pexxuMm. CHITas BKJTIOUEHO
rajouka CTPOUT pa3pe3a 1o
IepBOU JIMHUU.
[Tone umeHu pa3pesa [Tone MuHEWHOTO CJI0S, U3 -
KoToporo 6epércs ums. Ilycro -
HyMepalus 10 OPSIaKy.

Packnanka HECKOJIBKUX CTONKOMH, B psAf UJIU CETKOU. CTONKOH
pa3pe30B
[ITar BLIOOPKYM BOOJIEb THHUU Yepes CKOJIBKO eauHuIll KapTel O
6patpb oTCcUéT. 0 - TO0 pasmMepy
STYEUKU.
BepTukanbHbIN MaciiTab PexumMm: oTHOIIEHUE oTHOlIeHUe rabapuToB

rabapuTOB, MHOXUTEJIb WU
OTHOIlIeHWe MaciuiTados I':B.

3HaueHue MacirrTaba OTHOIlIeHUEe IIUPUHA:BBICOTA, 10
MHOXKUTENb unu N u3 3anucu
1:N.
Ctonbios B ceTke ([o1.) Yucio cTonb1oB Oiasd 2
pacKiIagKu CETKOM.
3a3op MexXOy pa3pe3aMu Homns ot rabapuTa yepTexa. 0.15
(Dom.)
Bri6opka pacTtpa (Hor.) BunuHeitHo uny 6IUXKanuIImnm,. OuIUHENHO
CripaBOYHUK MJIACTOB LiBeT, Teo U TOPSAOK U3 IyCTO
(Tabnuia) IAHHBIX.
Hu3s pamku, oTMeTKa (ZOII.) OmnyckaeT paMKy, 4YTOOBI OBIZIO  IIYCTO
roe pucosarts. [lycto - 1o
OaHHBIM.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET
Bepx pamku, ormeTKa (gort.) [TogHUMaeT paMKYy: YCThs IIyCTO
CKBaXKWH, YPOBHU BOIHI,
nopgnucu. IlycTo - 1o qaHHBIM.
Illar otMeTOK Ha ocax (mor.) IMTopmucu ¢ 3agadHHBIM IIIaTrOM 0
BMECTO OKPYTJIEHHBIX 110
Konmm4yecTBy. O -
aBTOMAaTHUYECKHU.
JIuHuYM TOBEPXHOCTEHN Ha BrIxomHOU MTUHEWHBIM CJIOH, II0  CO3MaéTCcs
yeprexe JIMHUHW Ha ITOBEPXHOCTE.
YepTexk pa3pes3a (pacctosHue  BBIXOOHOU MOIUTOHAIBHBIN co3maéeTcs
X BBICOTA) cjiou Onis MakeTa. He
CO3Ha€TCcs IPU OTHOU
ITOBEPXHOCTH.
3ab6op 3D (PolygonZ) BrIXOomHOM CIOM BEPTUKANBHBIX CO3MAETCH

CTEHOK B PeaJIbHBIX
KoopouHaTax. He co3maércs
IIPKU OOHOM IOBEPXHOCTH.

Kaxkpgpi#t mnacT mojiydaeT aTpuOyTH - HOMED, UMeHa KPOBJIM U IIOMOIIBE], CPEeOHIOI MOIIHOCTh U
OJIMHY pa3pe3a. PackpaiuBaiiTe CI0¥ 10 HOMEPY IJIacTa UJIU 110 MOUTHOCTH. TaM, rfie mOBEPXHOCTh
He ompepneneHa (nodata), mosyioca pa3prIBaeTCs, U IJIaCT paclafaeTcsa Ha HECKOJILKO ITOJIMTOHOB.

Kak nmompodoBaTh Ha IeMO

ToToBeIi yueOHBIM HaOGop HaéT mHCTpyMmMeHT Ilpumep nass pa3pe3a (memo), oH ke 4.10. B
Habope LIECTh MOBEPXHOCTEN CBEPXY BHU3, TPU JIMHUM Pa3pe30B, I1apa CI0EB Momeyiu OypeHus
collar u interval m MHOTOKaHaNbHBIE I'PUALI IIACTOB. II0BEPXHOCTH OH pacKiafgblBaeT B AepeBe 110
3aJieraHuio caM.

Tpu nMUHUYM Pa3HON OJIMHEI M C PA3HBLIM YHCIIOM M3JIOMOB yOOOHBI, YTOOBI ITIOCMOTPETh PacKiIamKy
U oOIIui BepTUKAIbHBEIM MaciiTa®. 3allyCTUTE €ro, 3aTeM MofalTe ITOBEPXHOCTH W JIMHUIO CIOMA.
IMapy collar u interval BmecTe c onipenmenenueM nongaiite B CKBaKHMHBI Ha pa3pe3e, a Tpuf Ijacta
c ka"Hanamu 1, 2 u 3 B CocTaB mjIacTa Ha pa3pe3e. [TonHbH cocTaB Habopa B pasmerne 4.10.

Cea3b ¢ QGIS

IIpoctyio kpuByl0 mOpoduias HO OTHOMY TIpuUAy CTpouT IntaTHasaA mnaHenb Elevation Profile,
OTHQHBHBII:I UHCTPYMEHT [OJIsi 3TOI'0 HE HYXKEH. Pa3pe3 2Ke ITOKA3bIBA€T MMEHHO IIJIaCThl MEeXIOYy
IIOBEPXHOCTAMM, YEro IITAaTHBEIE CPEeOCcTBa HEe OeJIaloT. HOBerHOCTb KPDUTMHTa B 3D MOXKHO
mocMoTpeTh U 6e3 pa3pesa, Ajsa 3Toro B 3D Map View rpup 3agatoT peabedoM.

4.02 CkBaXKHHBI Ha pa3pe3e (Mogejb OypeHHsI)

HUHcTpyMeHT CKBaXKMHBI Ha pa3pe3e KIaféT CKBaXXHWHBI Ha YePTEeKHW Pa3pe30B U3 ITaphl CIIOEB
Mopmenu Oypenusi. OH CTOUT B rpymnie Pa3pes u paboTaeT MakeTHO, OOUH IIPOTOH 00CITy?KMBaeT BCE
pas3pes3sl oIpeaesieHus.

Mopens OypeHust

CxBaXUWHBI OITMCHIBAIOTCS OBYMS TaOIUIlaMM 10 MUHUMAaJbHOM MOOENHN IopHBIX ImakeToB (Leapfrog,
Micromine, Datamine, Surpac). collar sTo ToueuHzIl cioi yctuii ¢ monsimu hole_id (ugentudukarop,
cTpoka), z (orMeTKa ycThsi) u eoh (rmybunHa 3abost mo cTBOiy). interval aTo o6rryHass Tabnuma
nHTepBanoB ¢ nojsiMu hole_id, from, to 1 code, mo koTopomMy 1 KpacsT, 6yAb TO UHOEKC I1JIacTa,
JIUTOTHUII WU KiTacc. ['myOMHBI CYUTAIOTCS II0 CTBOJTY OT YCThS, BHU3 MOJIOXKUTENbHBIE, HE OTMETKaMHU,
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II03TOMY HaKJIOHHBIE CKBA2KMHEBI MOZEJTh HE JIOMAIOT. J[100kIe TpoYMe KOJIOHKY TabJINIIEI MHTEPBAJIOB
enyT B aTpubyTHl YepTexka KakK eCTh.

Takyio nmapy Beifa€T Ilpumep gjisi pa3pe3a (memo) (4.10) u xKopnopaTuBHas BHIIpy3Ka. [lomns
00eunx TabIUIl MHCTPYMEHT HaXOOUT CcaM I10 OKUIaeMbIM UMeHaM U PaclIPOCTPaHEHHBIM CUHOHUMaM
(Hole ID, elev, depth from, litho), peructp He BaxkeH. Bribop mosel cuopsiTaH B OOIOJTHUTEILHEIE
rapaMeTpHl ¥ Hy2KEeH TOJIBKO OJI1 HeCTaHOapPTHHIX CNIOEB. YTO HAIIIIOCH, TedaTaeTCs B XKypHal ODHOU
CTPOKOM.

Hak/1oHHBbIE€ CKBasKHHBI

Tpetnst Tabnuila, HHKIHHOMETPHsI, HeoOs3aTenbHa. be3 Heé CKBaKMHa CYUTAETCSI BePTUKAILHOH,
TyOWHa 10 CTBOJTY I€PEBOAUTCS B OTMETKY BEIYUTAHUEM U3 YCThSI, ¥ KOJIOHKA CTOUT B OMHOM TOYKE
pa3spesa.

HWHKIUMHOMETPHUS 3adaéT OCh 3aMepaMH - CKBaXKHHA, IIyOuMHa II0 CTBOJY, a3UMyT OT ceBepa IIO
YacOBOU CTpeJIKe, 3€HUTHBIM yrojl OT BepTuKanu. Hoilk 3eHWTa 3TO BepTHUKaIbHAs CKBaXKUHA,
OEeBSHOCTO - TOPU30HTAaJIbHAA. Takoe corallleHre IPUHITO B OYPOBOM HOKYMEHTAIINH.

Ochb CTPOUTCS METONOM MUHWMAaJIbHONU KPUBU3HBI, MEXKAY COCEOHUMM 3aMepPaMu CTBOJI CUUTAETCS
Oyro¥ okpyxHOCTU. KacaTenbHBIM METOH, TPW KOTOPOM BECh YYAaCTOK CYMTAETCS MO HUXKHEMY
3aMepy, IpYU PeOKUX 3aMepax YBOOUT 3a00¥ Ha AeCSITKU METPOB.

C MHKJIMHOMETPUEN MEHSIOTCS TPU Belu. MHTepBayibl BEHIHOCSATCS BOOJIb OCH, II09TOMY KPOBIIS
¥ TIOJIOIIBA IJIacTa CTOSAT Ha PA3HBIX PACCTOSHUSAX 110 pa3pe3y. CTBON BBIXOOUT JIOMaHOM, a He
orpe3koM. OTGOP IO KOPUOOPY UOET IO BCEM OCH, a He MO0 YCThIO, MHA4Ye CKBaXKMHA C OAaIEKUM
yCcTheM, HO 3a60eM y caMOl JTUHUY, He TIonana Obl Ha 4epTeX.

HaknoHn Ha yepTeXke C IpeyBeMYEeHMEM OTMETOK BHITIAOUT ciabee, 4eM OH ecTb. OTMETKH
PacTAHYTHL B VEX Pa3, a PacCTOSTHUE BOOIb NWHUN HET, II03TOMY BUOMMEIN YTOJI CKUMAaETCSI BO
CTONIBKO 2Ke. [Ipu vex OKOJIO HMIECTUHOECSITU CTBOJI C HAKJIOHOM B COPOK IISATH I'PagyCOB BHITJISOUT
BEPTHUKAJILI0. MTHCTPYMEHT BHIBOAUT B XKypPHAaJI YMCJIO HAaKJIOHHBIX CTBOJIOB U HauboIbIllee CMeIIeHue
3a00s 110 TOPHU30HTAIIM - II0 HIM HaKJIOH IIPOBEPSIOT YUCIIOM, a He I'JIa30M.

CKBaXKHUHBI 0e3 HHTEepBaJiIoB

Tabnuila MHTEPBAJIOB TOXKE HeoOsi3aTenbHA. be3 Heé Ha YepTEXK WUAYT CTBOJLI M MOANKUCH, BEOb
IIOJIOKEHUE M TIyOMHY CKBa’KWH TOKA3HBAIOT W HAa CTAOUU IIPOEKTa, KOTHA TEOJIOTUS eILIE He
OIKCaHa.

[InuHy CTBOJIa B 3TOM CiIy4ae 3afdaéT ToibKo 3aboii eoh. CkBaxkuHa 6e3 3a00s IPOIyCKaeTcs, U
YHMCIJIO TAKUX BEIBOOUTCS B XKypPHAJI, TIOTOMY YTO BEIQYMBIBATD TTyOUHY HETIPABUJIIBHO.

Koraa YCThsA 1 HHTEPBAJIbI HE CXOOATCSA

Camas yacTtas ommbKa KOMIIJIEKTa - HecoBnaneHue hole id mexny Tabnuuamu. YutaTeab coobI1aeT
He TOJIBKO YMCJIO OCUPOTEBIINX UHTEPBAJIOB, HO U CaMU KJTIOYM C 00€UX CTOPOH.

Pacmo3HaHHYI0 IPUYUHY OH HA3bIBAET IIPSIMO - Pa3jIMYaeTCs TOJIbKO PETUCTP, CTPOKU HaOpaHH B
pasHbIX packKilagKax MM CTPOKM Pa3IMUYaloTCs TOJBKO Ipobenamu. ITocnemHee 0coOGEHHO BaiKHO,
IIOTOMY 4YTO Kuputndeckas H u matuHckas H Ha sKpaHe HEOTIIHYUMEL.

Ecnu kmouu Pa3In4al0TCA II0 CYIIeCTBY, IIPDUYMHAQ HE BBIOYMBIBAETCH. Torma CBEPAIOT HOMEDPa
CKBAXHH B OBYX Ta6m/1uax BPYYHYIO.

TepnHMBIH YHTATE]Ib

IaHHBIE YHUTAIOTCS 6e3 HpeﬂBapHTeHLHOﬁ YUCTKH. YUTaTenb HMHTEPBAJIOB TEPIIMM K OAHHBIM, HO
HHMYero 3a rreojiora He pelaerT.
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IlycTble M HEYHCIIOBBEIE TJIYOMHBI IIPOIYCKAIOTCS, IepenyTaHHble from u to MeHSI0TCS MecTaMHu,
VHTEPBaJIH 3a 3a60eM PUCYIOTCS KaK eCcTh. [IepexIECTH He pa3penainTcs U He IPSIYyTCs, Pa3PhIBEL
MEeXOy COCeOHUMH{ HWHTEpBajlaM{d He 3allOJTHSIOTCS, WHTepPBajbl 0e3 yCTbs IpPOIyCcKaioTcsi. Bcé
MIPOIYIIEHHOE U MPUHSATOE C OTOBOPKOM CYUTAETCS U BEIBOOUTCS B XKYpPHAaJI KOPOTKOM cBomkoi. Ha
YMCTHIX JaHHBIX CBOJIKA COCTOUT M3 OOHOM CTPOKM. Pa3phiB B KOJIOHKE Ha YepTexke O3HadaeT, YTo
Ha 9TU T'JTyOUHBI B TaOJINIIE HHTEPBAJIOB HET CTPOK.

I/IHCTPYMGHT pucyeT naHHbBIE U HUYETrO He NOOyMEBIBaeT. Yucmno Pa3pPEIBOB OH I1€4YaTaeT B CBOIKE.

IIakeTHOCTH H COBMellleHHe

JluHuY, BepTUKaIbHEN MacmTab ¥ packiagka 0epyTcs U3 OIpefelieHus pa3pe3a, KOTOPoe BEOAET
Pa3pe3 mo auauu. KaxXpmas CKBakKUHaA IIPOELUPYyeTCS Ha KaXXOYI0 JIMHUIO M IIoNajaeT Ha Te
YyepTexkM, K KOTOpPHIM OHa Onuxke kKopumopa (0 - Ha Bce). ['myOMHBI NepeBOOSTCA B OTMETKHU
BBIYUTAHUEM U3 Z, MHOXKUTEJIb VeX 00IIUY U3 onpefesieHus, IO9TOMY KOJIOHKHU JI0XKaTCS Ha IJIaCThI
10 BHICOTE 6€3 IOATOHKM.

Cnoit ycTulii MOXKeT JieKaThb B APYrol CHCTeMe KOOpPOUWHAT, YeM OIIpelejieHue, HalpuMep IIpHU
BBITPY3KE M3 KOPIOpPaTHUBHOM 6a3bl B pabodel cucrteMe mpemnpusatus. MHCTPYMEHT IEePEeBOOUT
YCThsI B CUCTEMY OIpenesIeHusI caM M medaTaeT 00 3TOM CTPOKY B XKypHaJl BMECTE C KOOpOUHATaAMU
IIePBOTO yCThs. IIpu IMycTOM KOpHUIOOpe XKYypHAasl coobIlaeT yoaneHue 6muxkKaliero yCTbsl OT TUHUH,
¥ II0 3TOMY YHCIIy Cpa3y BUIOHO, V30K JIM KOPUOOP UIX CJIOU KUBYT B Pa3HBIX MECTaX.

Packpacka u nere’Haa

Crno#i WHTEpPBAJOB Cpa3y BHIXOOWT pacKpameHHBIM. Ha KaXOpli KOO 3aBOOUTCS KaTeropus, B
IIOpsIgKe IIePBOTrO IIOSIBJIEHUS CBEPXy BHU3, a I[BET CYMWTAETCS OT CAaMOTO KOoma M He MeHSEeTCS
MeXAy IPOTOHaMM M MalnmuHaMmu. JlereHpma «Kop - IIBET» IIOSBISIETCS B [epeBe CJIOEB caMa.
ITocnenHell CTOUT cepasi KaTeropus mpodee, B Heé IIollajaeT BCE, UTO He COIOCTABUIIOCH C
W3BECTHBEIMU KOIaMH, II03TOMY HHUYero He ucde3aeT Moada. KojoHKM 00BegeHbl TOHKUM YEPHBIM
KOHTYPOM M YHTAIOTCSI IIOBEPX MOJIOC pa3pe3a. Ilosockr nmnacTtoB B Pa3pe3 mo JIMHHU KPAacATCS
TEM Ke MeXaHU3MOM, [10 UMeHM KPOBJIH, I03TOMY IIJIaCT, Ha3BAHHLIM TEM XKe KOOOM, YTO B TabnuIlie
WHTEPBa/JIOB, COBIIaaeT II0 IIBETY C KOJIOHKaMu caM co6oii. CTBOJIEI PUCYIOTCS TOHKOM Cepoi
JIMHUEHN OT yCThbsA OO0 3a60s, YCThA TOYKAMMU C KOPOTKOM mopamnuchkio. Ilogmuck 6epéTcs u3 mois
number cnos yctuit (cuHoHuMEI name u label), a 6e3 Hero u3 hole id, cocraBHOM UOeHTUPUKATOD
IIPY 9TOM OCTAETCS B aTPUOyTaxX [AJIS CTHIKOBKH.

OOpe3Ka Mo 4epTekKy U paMKe

ITo ymMonm4aHHI0 KOIOHKK 00pe3aloTcss paMKOH depTezka - HHTepPBaJoM OTMETOK zmin M zmax Hus3
ompenernenusi. UHTepBan Ha KpPOMKe IIOApe3aeTcsi A0 KPOMKHM, MHTEePBaj ILEIHKOM 3a PaMKOMH
IIPOTIyCKAeTCsI, CTBOJI ¥ MOAIMUCH 3a2KUMAIOTCS PAaMKOM, CKBaXKMHa IETMKOM 3a PaMKOM BHITIagaeT
13 YepTexka. ['ajouka BHKII0YaeT 00Pe3Ky COBCEM.

PaMka ogHa Ha BeCh YepPTEXK, a KPOBJIA BepXHeU TOJIIM B KaXKA0M TOYKe CBOsI, II09TOMY IJI cpe3a I1o
IJIacTaM IofaiiTe HeoOsi3aTeNIbHLIN Bxon UepTEéxK pa3pe3a, TO eCTh IIOJIUTOHE HoJIoc 13 Pa3pes mo
nuHuA. KOITOHKY PeKyTCs 10 BepxXHel 1 HuXKHel orubaroliel IMoI0C B CBOeH MO3UILINY, CKBAXKMUHBI
He BHIJIE3AIOT 3a YEepPTEXK, KaK B TOPHEIX ITaKeTaX. 3a KpaeM II0JIOC 3TOT BXOH He HEUCTByEeT, TaM
npopmoJsikaeT paboTaTh paMKa.

,]:[OHYCK B OOITOJTHUTEJIBHBIX ITapaMeTpPaX PaCIIuPAET PAaMKY U IIOJIOCEI HAPYXKY, B €eJUHUIIaX OTMETKH.
O6peaaeTCﬂ TOJIBKO TeOMEeTpPHus, B anI/I6y'TaX ztop u zbot ocTaroTcs HaCTosAIlne OTMETKH MHTEPBaAJla.
IIBeT KOJIOHOK: CIIPaBOYHHK IIJIaCTOB

I[lo ymMonmuaHMIO IIBET MHTEpBajla CYUTAETCSI OT €ro Koja M He MEHSeTCsS MeXKAy IIPOroHaMU.
Heo6s3aTenbHblli Bxon CHpaBOYHHK IUIACTOB (TaO/MHIIa) 3aMeHSeT 9TH IIBeTa Ha IIBeTa
CIIpaBOYHHUKA.
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HatimenHble KOObI KpacCsATCA U3 HETrOo, IIOPAOOK KaTeFOpI/Iﬁ B JIereHpge I/IJIéT II0 3aJIeTaHHUIO CBEPXY
BHM3, a KOAEI BHE CIIPaBOYHHKaA COXPaHAIOT Hpe}KHHﬁ nBeT. B 2KypPHaJie IIOABIAITCA CBOOKA YTEHUA
u CTPOKa O TOM, CKOJIBKO KOOOB HAIIJIOCh.

CnpaBounuk y4.01 1 4.02 MoxeT OBITE OOQUH U TOT XK€, U 3TO €0 CUJIbHAasA CTOpoHa. [ToJiockl uepTexka
HeCyT KOl IIJIaCTa, a UHTePBaJbl CKBaXXUH 4acTo HecyT nopony. Eciu B TabGnulle UHTEPBaJIOB €CTh
[oJIe C UHOEKCOM IIJIacTa, yKaXkKHUTe ero Kak IoJie Kofa U IofjaiTe TOT JXKe CIPaBOYHUK, 4To B 4.01.

Torma KOJNOHKU CONBIOTCS C IIOJIOCAMH IIO OBETy, U Ha YepTezxkKe OCTaHeTCdA BUOHO TOJIBKO
PacxoxaeHne CKBaXXHWHEBI C HOCTpOGHHOI:I IIOBEPXHOCTEIO. Ecnmu xe UHTEepPBaJIbl HECYT JIMTOJIOTHUIO,
CIIPDAaBOYHHUK IIJIaCTOB el He TIOMOXKEeT, TaM HY2KHa CBOs JIereHaa.

ITapaMeTpsbI
[TapameTp Yrto 3amaérT ITo ymonyaHuio
Omnpepenenue pa3pesa JImauM, vex U packiagkKa OT -
Pa3pe3 mo TuHMH.
YcTes ckBaxuH (collar) ToueuHBIN CIIOM YCTHUH. -
WnTtepBansl ckBaxkuH (interval) Tabnuita MHTEpPBaIOB. -
Kopumop ot nuuUU Bydep, enuauIisl KapTh. O - 0
BCe CKBaXKMHHI Ha BCe pPa3pe3Hl.
O6pe3aTh UHTEPBAJILI IO Pamka zmin u zmax u3s BKJTIOUEHO
paMKe yepTexka ornpenesieHus.
YepTéxk pa3pesa (Onsg [MTonurons: nonoc u3 4.01, cpe3 mycTo
o06pe3Ku) 1o orubaroIIuM.
ITomns collar u interval (dorr.) IlepeomnpeneneHue HaxoOsTCsI caMu
aBTOIIOUCKA IIOJIEN.
[Tone nmopmucu ycths (Ho1r.) OTKyna KOpOTKas IMOAIUCH number
VCThS.
Iomyck o6pe3ku ([or.) Pacminpenue paMkKu U IIOJOC, 0
€OUHUIIEI OTMETKH.
CrpaBOYHUK I1JIaCTOB LiBeT 1 mOPSAOOK KOOOB U3 IyCTO
(Tabuia) OaHHBIX.
HWHTepBanbl CKBaXWH (4epTExkK) BepTukanbHBEIE OTPE3KU C co3maéeTcs
packpackou 1o KOmy.
CTBOJIBI CKBaXXUH (YEPTEK) JIluuuu OT yCThs [0 3a060s. co3maéTcs
YcThs Ha yepTexke Touku c mogmuchio U3 number. co3maéTcs
HHTepBanbl ckBaxkuH (3D) LineStringZ B peanbHBIX 10 3a1pocy

KoopIuHaTax, IJIyouHa B Z.

BBIGpaHHBIe CJIOM 1 KOPUIOOP 3alIOMHMHAKTCH, CJ'IeJIy'IOI_T_II/Iﬂ 3allyCK B TOM ZKe€ IIPDOEKTE OTKPEIBAETCA
C YXKe IIoOCTaBJIEHHBIMHU BXOOAaMH.

Packpacka 1o coaepKaHHI0

YeTBéprasa Tabnuma, xuMusi, HeobOsi3aTenbHa. C Hell KOJIOHKa KPAaCUTCSA He II0 KOAy MJjacTa, a Mo
copmepzKaHUi0. BribepuTe mojie, M MOJIOCH! ITOydYaT HEIPEepPhIBHYIO INKaly OT OJIegHON K T'yCTOH.
Pa3max 3HaueHHl, MeAraHa 1 41CiI0 P00 CO 3HaYEeHUEM YXOOT B XKypHaJi, 6e3 3TUX YuCeN I'yCTOn
IIBET HEYEM MCTOJIKOBATh.

ITpu 3agaHHOM XUMUHU KOJIOHKA PEXEeTCS MPodaMH, a He IylacTaMu. DTO OApyrasi Hape3Ka, U B OGHOM
clioe OHM He coBMeImaiTcsa. [Ipoby 6epyT mo KepHy, TPAHUIILI [IJIaCTOB IIPOBOASAT 10 ONHUCAHUIO, U
OIHA IT0JI0Ca He MOXKET OBITh OMHOBPEMEHHO U TeM, U OPYTUM. MHTEPBaJIBl IUTOJIOTHH B 9TOM CJIydae
Ha YepPTEXK He UAYT, U UHCTPYMEHT TOBOPUT 00 3TOM B XKypHaJie.

Hp06a 0e3 3HAYEHUST OCTAETCS CGpOI;I IOJIOCOM, a He IIpOoIIagaeT C 4YepTezKa. 9TO He KOCMETHKA.
HponaBmaH II0JIOCa YUTaeTCd KaK OTCYTCTBHE KE€PHa, 4ero B JaHHBIX HET.
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T'oTOBEBIN 1IBET KazKOOM MOIOCH! IIUIIIETCS B anI/I6YT ccolor, Kak U IIPpH paCKpacKe II10 KOOy, II09TOMY
nmedaTHasa KOMIIOHOBKA U Yy2KHe€ CTHUJIN BUOAT TO K€, 4YTO XU 3KPaAH.

4.03 CocTaB 1jiacTta Ha pa3pe3e

HHcTpyMeHT CocTaB IIacTa Ha pa3pe3e KPacUT II0JI0CYy OOHOTO IIJIacTa II0o TPUAY cocTaBa BHOJIb
nuHuu. OH 6epET KPOBIIIO, ITIOOIIBY U I'PU COCTaBa, CBOM KPUTHUHT He fefiaeT, ¥ paboTaeT 110 OMHOMY
naacTy 3a pa3. O cTout B rpymnmne Pa3pes.

Tak ITOKa3BIBAIOT CMEHY JIMTOIOTMYECKOI0 COCTaBa BHYTPH IIPOMEINIJIEHHOIO IIJjIacTa BIOJIb
pa3pesa. I'pupg cocTaBa TOTOBAT OTHEJBHO, COIepKaHue OOLIYHEIM KPUTHHTOM, MUHEPAIbHBIN THII -
MHOUKATOPHBEIM (MHCTpyMeHT KaTeroprHajaibHBIH HHIUKATOPHbIA KPHIHHT).

IBa pexxuMa

Henpepuieaoe comepxxkanue (KCIl, HepacTBOpUMEBIN O0CTAaTOK) UOET TaK. [Tomoca pexkeTcss Ha TOHKHE
BEepPTHUKAJIbHBIE CPe3bl, KaXKABM CO CpeOHUM 3HadeHHeM. CTUJIb CJI0S CTaBbTe I'PagUeHTHHIHN (I10
rmosnio value), Torma BOOJb ITOJIOCH BUMEH IJIaBHBIN IIePeX0[] ComepKaHu .

KaTeropuanbHbBIE MHUHEPANIbHBIM THI WM (Qaruu (CUILBUHHUT, 3aMelleHue, TajluT) UOyT MHaue.
CMeKHBIe Cpe3bl OOHOTO Kjlacca CIMBAIOTCS B (palnanbHbIe 30HB. CTUIb CTAaBbTE IO KATErOPUSIM
(rmo momnro class). 30HB 3aMeIlleHusT BUOHE KaK CMEeHa IIBeTa BOO0JIb JIUHUH.

ITapaMeTpsbI

[TapameTp YTo 3amaét ITo ymomgaHuio

Jlurus pa3pesa

KpoBns miacra
ITopomBa mmacTa
I'pup cocrasa

Ta xe nuHUus, 4TO U OJIs
paspesa.

Pactp kpoBmu.

PacTtp momoIiBeI.

PacTp comepxanus unm
KJjlacca.

CocTaB HemnpepriBHOE Hn HEeIIpephLIBHOE
KaTeropuasbHOe.

[ITar BLIOOPKHM BOOJIb THHUN Yepe3s CKOIBKO eIHUHUI] OPaTh 0
oTc4€r. 0 - o g4elKe.

BepTukanbHbIN MaciiTabd Pexwuwm: oTHOIIEHUE I':B nnu I':B
MHOXKUTEbD.

3HaueHue MacirTaba OtHowmeHnue I':B unu 10
MHOXKUTEbD.

Bribopka pactpa (Hoi.) BunuHerHo uiu OJIUXKAUIIUHT OMJIMHENHO
(mmsa Kmacca Bcerga
ONIMKAUIINK).

CocTaB miacra (4epTéx) BrIxogHBIE TIOJIMTOHEL B OCAX co3maéTcst
paccTosiHKME X BBICOTA.

Cocras miacra (3D) [Tonmurous! PolygonZ B 10 3a1pocy

PeallbHBIX KOOpOUHAaTaXx.

3aHYCKafITe HHCTPYMEHT IIO KaXOOMY IIPDOMBIIIJIEHHOMY IINIaCTy OTHOEJIbBHO, CO CBOHMM TI'DHIOOM
COCTaBa. HOJ’IOCy COCTaBa KJIaguTe IIOBEPX YepTezKa pa3pe3a. II1s TOYHOTO HAJIOXKEHUSA BO3bBMUTE
MHOXKHUTENb, HalleYaTaHHbIN HWHCTPYMEHTOM Pa3pe3 o JTUHHUM, U 3afaiiTe ero 37echb B pexume
MHO2KHTEJIb.

OtHomenue I':B 3mech cuuTaeTcs 1Mo OOHOMY IIJIIaCTy U OJId HAJIOZKEeHUSA He TOOUTCHA.
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OnpenesieHue pa3pe3a H 00IIHe IMapaMeTpPhI

T'eoMeTpHUYeCKM pa3pes 3a4al0T OBE BEIIY - TUHUS B peaslbHOM CUCTeMe KOOPANHAT U BePTUKAIbHBIHN
MaciTab vex. MHCTpyMeHT Pa3pe3 mo THHHUH BHIAET UX BMecTe cioeM OmpeaeeHHe pa3pesa,
10 IMHUHU Ha KaXOBIKM pa3pes.

ITons crnos - sec, sec_id, vex, step, zmin, zmax, ox 1 0y. 3To 00IIUN UCTOYHUK ITIPABIHL.

WHCTPYMEHTH IepecedYeHus, MPOeKInH, oOpaTHOM IPOEKIUM YHTAIOT JIMHHI0O U VeX M3 3TOro
ompe[eNieHus, IIO9TOMY MX Pe3yJIbTaThl JIOXKATCS Ha pa3pe3 0e3 PydHOH IIOArOHKM MacIiuTada.
[TocTpoiiTe pa3pe3 OOWH pa3, OIpedelieHHe ITEePEHOCHTCS BMECTe C IIPOEKTOM M IMOmaéTCsi B
OCTaJIbHbI€ NMHCTPYMEHTHI I'DYIIIIHI.

Korma pa3pe3oB HECKONBKO, omnpenesieHue HeceT ux Bce. HMHctpymentnt 4.04, 4.05 u 4.06
00pabaTrIBalOT BeCh HAOOP 3a OOUH IIPOTOH.

Kaxkapiii pe3ynbTaT JTOKHUTCS Ha CBOM YEPTEXK II0 CMEIEHUI0 U3 IMI0JIeN OX U Oy U IIoJIydaeT IIO0JIs
sec u sec id. HyxkeH onuH pa3pe3 - IOCTaBbTe (UILTP Ha CJIOUM OIpelesieHUs WU BHEIIEIUTE
HYXKHYIO JIUHUIO, TIOPSIOOK 00BEKTOB COoXpaHseTcsi. Pa3pe3nl ¢ pa3HBIM VeX B OOHOM OIIpeNeIeHun
MOSBJISIOTCS, €CJIM CKJIEUTH OIpemeslieHUs OT Pa3HBIX 3alyCKoB. MHCTpyMEHT IpemynpenuT, 94To
YyepTeXkKU HeCONOCTaBUMEI, U IIOCOBETYET Ilepeco0paTh UX OQHUM IPOTOHOM.

HNuctpymeHnTs CocTaB IuiacTta Ha pa3pe3e (4.03), 4.07 u 4.08 moka paboTaloT 110 OOHOMY pa3pe3y
u O0epyT u3 ompepneneHus: mepBhii. CKBaxKHUHBI Ha pa3pe3e (4.02) obpabaTeiBaloT BeChb HabOp
nakeTHO. [Ipy HECKONMBKUX pa3pe3ax [IogaBalTe UM onpeneseHue, OTPUIbTPOBAaHHOE Ha HYXKHBINA
CTBOD.

Crnou oIpenesieHus, CoeJIaHHbIe ITIPEe2KHUMU BEPCUSAMMU IIJIarMHA, YUTAIOTCA II0-CTAPOMY. IToneu sec
" OX B HUX HET, TIO3TOMY MMs BEIXOOUT ITYCTEIM, CMEIlleHKe HYJIEBBIM, U PE3YJIbTAT JIO2KUTCSA POBHO
TakK 2Ke, KaK PaHBbIIIe.

HUucTtpymeHT CocTaB mjlacTa Ha pa3pe3e IIpUHUMAaeT OlpeleeHHe pa3pe3a Heo0s3aTeIbHbIM
BxozoM. IIpy 3amaHHOM onpefiesieHUN BePTUKabHbIN MacuiTab 6epeTcst U3 Hero, U IojIoca cocTaBa
TOYHO JIO2KHMTCS Ha IJIACTHI 110 BhIcOTe. CKBazKMHBI Ha pa3pe3e paboTaloT TOJILKO OT OIPeesIeHus,
OTHEeNbHOT 0 BHIOOPa MacinTaba y HUX HET.

Pa3pe3 Takxke 00pe3aeT BHIKIWHUBaHUSA. ['7Ie KPOBJISI OMYCKAETCS [0 MOMOIIIBHI, TIIACT IpPOoIafaeT u
II0JI0Ca He CTPOUTCS. Tak B MeMO BTOPOU MPOMEIIIIEHHBIH IJIaCT BEIKIIMHUBAETCS K BOCTOKY.

I moMaHoOM MUHUYU «Pa3pes o TUHUU» I10 3alIPOCY BLIAAET TPU CIYKEOHBIX CII0SI B OCAX YepTekKa.
YriioBele TOYKHM CTABSATCS Ha KaxKIOOM y3Ji€ JJOMaHOM, CBEPXY ¥ CHU3Y pa3pe3a. Y TOYKM eCTb IO0JIs
HoMmepa, umenu (YI'-1, YI'-2 ...), cTOpOHEI (BepX UK HU3), PACCTOSTHUS BOOJb JINHUY, ITTAHOBLIX X 11 Y,
a3uMyTa OTpe3Ka ¥ roToBoM nmoamnucu. CBepxy IMOONKUCHIBAETCS UMS, CHU3Y - IIJTaHOBBIE KOOPOUHATH
X u Y, oKpyrjieHue OO0 COTHIX. ASUMYT M PACCTOSTHUE OCTAIOTCS ITOJIIMU CIO0ST, UX YOOOHO BHIHECTH B
Tabnuiy MakeTta. [IpunaraeTcs CTUID - BBEPXY TPEYTOIbHUK BEPIINHON BBEPX, BHU3Y IIOJIKA.

OmnIMoHambHO BHIOAETCS TabJIHIla YIJIOB - CJIOM-IOJIUTOHBLI HOM Pa3pe3oM. AYeiKu jiexkaT MeXKay
YIJIOBEIMHU BE€PTHUKAJIAMM, T'DAHUILBI IIPOXOOAT IIOA HMMHK, a CTPOK AOBE, OJIMHA WU a3HUMYT OTPEe3Ka
MeXXAy COCeOHUMH yTIaMH, IOANUCH I10 [IEHTPY, 3ajuBKa 6esasi. OHa pUCYeTCS IPSAMO Ha XOJICTE U
IIEPEHOCUTCSI B MaKeT BMeCTe C pa3pe30M. YTIJIOBEle BEPTUKANM - IMHUU Ha y3JlaxX JIOMaHOU Ha BCHO
BBICOTY pa3pe3a. ['opu30HTaIbHEIE OCH - TUHUYU PAaBHOU BEICOTHL C OTMETKaMH (10 YMOTYaHUIO IIITh,
C XOPOIINM OKPYTJIEHKEeM) OJI4 KAkl BBICOT. [10Ms YepTeka paclInpeHEl Ha IATh IPOLIEHTOB BBEPX
¥ BHU3, YTJIOBBEIE TOUKY JIeXKaT Ha 9TUX KpasX.

MasnudecT MoaeId BMeCTO CIIUCKaA CII0E€B

HucTpymMeHT MaHudect monenu (5.05) 3anuchiBaeT B CBOMCTBA IIPOEKTa, KaKyl0 POJIb UI'paeT
Ka}KHBIf/'I CJIOM - OIIOPHAas IMOBEPXHOCTL, KOHTAKT Te€Jla, YCThd, HHTEPBAJIbI, 3aM€EPHEI OCH, CIIPDAaBOYHUK.
Pa3spes u cKBaKWHEL 9Ty pa3MeTKy YUTAIOT.

Ecnu moeepxHocTu B 4.01 He 3amaHbl, OepPyTCs BCe CJIOM C POIBI0 KOHTAKTa Tejla, B IOPSOKe
mepeBa cnoéB. Ecnu B 4.02 He 3amaHBl YCThS, UHTEPBAIL UJIM MHKIUMHOMETPHUS, KaXXOBIM U3 9TUX
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Puc. 28: OdopmneHue pa3spesa:

PaMKa C VIJIOBEIMM Be€pPTHKAJIIMHU
TOPHU3O0OHTaJIbHBEIE OCH C OTMETKaMMU CJIEBa U T&6J’II/IHa YT'JIOB IIOA Pa3pe30M.
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BXO[OB HIIIETCS II0 CBOEH POJIn. BasToe us MaHI/I(beCTa HAQ3EBIBAETCA B XypHaAJie IIOMMEHHO, YTOOBI
IIOACTaHOBKA He OCTaljlaCh He3aMe4YeHHOU.

IMpaBusio oguo. ManudecT CoKpalllaeT IIyTh, HO HE CTAHOBUTCS ycjioBueM paboTwel. HeT pornei,
IIOTOMY YTO ITPOEKT UyKOM UJIM YHACJIeOBaHHEIH, - BCE paboTaeT 0 IBHOMY BHIOOPY, KaK paHbIIIe.

4.04 IlepeceuyeHHue NMOBEPXHOCTEH C pa3pe3oM

HUucTtpymeHT IlepeceuyeHHne MOBEPXHOCTEH C pa3pe30M HAaHOCUT MOBEPXHOCTU-TPUALI Ha pa3pes3
JIMHUSIMH B OCSIX PACCTOSIHHE-BEICOTA. KaxK Ol rpu/ BEIOMPAETCS BOOJIb JIUHUY OIPENe/IeHMs, 1 ero
CeveHUe JIOKUTCS Ha YePTEXK PSIOOM C TyTacTaMu. JIMHUS U vex OepyTcst U3 OmpefesieHns pa3pesa,
II09TOMY COBHAfeHKWe C pa3pe3oM aBTOMATHYeCKoe.

Tak Ha pa3pe3 HAHOCAT BOAOHOCHBIE TOPM30HTH, MapKHPYIOIINe IIOBEPXHOCTU, KPOBIIO COIH,
IIOBEPXHOCTU aHOoManuii. Ha BxXop - onpeneneHue pa3pe3a U CIHCOK I'PUIOOB, Ha BHIXOOE JIMHUU B
ocsax pa3pe3sa (u npu xkenaHum 3D-TUHUM B pealbHBIX KOOPOUHATAX).

ITapaMeTpsI
[TapameTp Yrto 3amaér ITo ymomyaHnuto / cCoOBeT
Omnpepenenue pa3pesa Crnou onpenenenus ot 4.01: -
JIMHUS C HOJIIMU veX U step.
3amaéT nuHuo, MacmTab u
BBICOTY PaMKH.
[ToBEPXHOCTU-TPULHI CIuCcoK pacTpoOB, YbU CEUEHUST -
HAHOCSITCS Ha pa3pe3
JIMHUSIMHA.
[ITar BLIOOPKY BOOJIb TUHUU Yepes CKOJIBKO €OUHUL] KapPTHhI 0
(Torm.) OpaTh oTcu€eT. 0 - IO pa3Mepy
STYEUKH.
Bri6opka pactpa (Hoir.) BunuHerHo uin OIUKAUIINHA. OUIUHENHO
JInHUYM ITOBEPXHOCTEHN Ha BrIxogHBIE TUHUU B OCSAX co3maéeTcs
pa3pe3e (UepTex) paccTossHHEe X BBICOTA.
JIunuu nmoBepxHocTel (3D) Brixogabie 3D-TUHUU B 10 3ampocy

PeallbHBIX KOOpOWHATAaX.

4.05 IlepecedyeHHe BEKTOPOB C pa3pe30M

Ecnu moBepxHoCcTH 4.04 HAHOCSTCS IPUOAMHU, TO 9TOT HHCTPYMEHT HAaHOCHUT Ha pa3pe3 BeKTOPHbIe
00BEKTHI IT0 TOYHOMY IIePEeCeYeHHUI0 C IMHNEH pa3pe3a. THUIl pe3yIbTaTa 3aBUCHUT OT OOBEKTA.

JIuuus 6e3 OTMeTKH BBICOTHI (IIJI0CKas B IIJIaHe - pa3/IoM, TPaHuIla, KOHTYP) JaéT BepTHKAJIb Ha
BCIO BBICOTY B CTaHIMU lepeceueHusi. U3BeCTHO, TOe pa3pe3 eé mepecekKaeT Mo TOPUIOHTAIIH, HO
He Ha KaKoi rIIyO0uHe, T03TOMY MeTKa UOET Yepes BCI0O paMKYy. JIMHUS C OTMETKOM Z TaéT TOYKY Ha
peanbHOI BHICOTE B MECTe mepecedeHusi. TakKou nuHHel ObIBaeT TPEXMEPHHNH 00beKT, HaK/IOHHAS
JIMHUS UM KOHTYP ITOBEPXHOCTH, M KOHTYP KPOBIIM C OTMETKOM JIOXKUTCS TOYKOM POBHO Ha ILJIACT.
TMonuroH (30Ha B IIJIaHe - 3aMeIleHne, MIaxXTHOe TIoJIe, TUIEeH3U) NaéT BePTHKAIBHYIO IOJIOCY Ha
WHTEpBae, Toe pa3pes3 UAET CKBO3b 30HY.

JIunus, vex m BHICOTA PaMKU OepyTcs U3 oIpemesieHus: pa3pes3a - ero nuiller Pa3pe3 mo JTHHHUH,
U B HEM Tellephb XPAaHUTCS BEPTUKAIbHEIA pa3Max. [ToaToMy mist 00beKTOB 6e3 Z momaBaTh HUYETro
He HYXKHO. [I71 CTaphIX ompenesieHui 0e3 BHICOTH OCTAETCS 3allacHOM myTh - UepTeéxk pa3pe3a
HeoOs3aTeNbHBIM BXOMIOM HJIM AUala30H Z B OOMNOJIHUTEJIFHEIX. Korma y o6beKTa ecTb Z, BHICOTA
He HyXkKHAa, TOYKa CTaBUTCS HO OTMeTKe. IIycThie BHIXOOBI HE CO3HMAIOTCS, PaA3JIOM OAa€T TOJIbKO
BEpTHKAJIM, MapKep TOIbKO TOYKH, 30Ha TOJILKO IIOIOCHI.
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B otnuune ot IIpoeKnuu OOHEKTOB Ha pa3pe3 (MpuGIU3UTEIbHOM, 0 KOPUAOPY) 3TO TOYHOE
IepecedeHne - MeTKa IOSIBJISIETCS TOJIBKO TaM, I'le TeOMETPHUS PeajibHO PeXKeT JIMHUIO pa3pesa.
Ha Bxomg mopmaércsi cpa3y HECKOJIBKO CJIO€B, JIMHUW M IIOJIMTOHBEI B OOHOM CIKCKe. Bce oHU
00pabaThIiBalOTCS 3a OOUH IIPOTOH, KaK CIIMCOK ITOBepXHOCTEe! B 4.04.

B BBIXOmax MOJIe SIC XPaHUT CJIOHM-MCTOYHHMK KaXXOOW MeTKHU. [[eMo-TeHepaTop BHEIOAET pasjioM,
MapKep ¢ Z ¥ 30HY 3aMellleHHus, IIepeceKalolie IeMo-pa3pes, - Ha HUX HHCTPYMEeHT mpolOyeTcs

cpasy.

ITapamMmeTpsl

[TapameTp

YTto 3amaeT

ITo ymomgaHuUIio / COBET

OmnpeperneHue pa3pesa

Crou gng nepecedyeHus

YepTExK pa3pes3a

[TepeHOCUTH aTPUOYTHI
00BEKTOB Ha pa3pe3

COXpaHHTB HUMSA UCXOOHOTO
CJI04

COXpaHHTB CTHUJIb HUCXOOHOTO
CJI04

JInnus penveda Ha yepTexe

JIuHUS HM3a Ha yepTexe

ITonne HUKHEI OTMETKH II0JIOC
U BepTUKaleun

HuxkHss oTMeTKa 3TO ri1yOuHa
oT Bepxa (Hor.)

Hu3s guanasona Z (Idom.)

Bepx npuanazona Z ([om.)

BepTukanu Ha pa3pese

Touku nepecedyeHus

Cnou onpepenenus ot 4.01:
JIMHUS, VeX U BEICOTA PaMKHU.
IO 00BeKToB 6e3 Z 3Toro
OOCTATOYHO.

JIuHUY ¥ TTOJIUTOHBI B OOHOM
CIIMCKE, 3a OOWH IIPOToH. B
BBIXOMaX I10JIe SIC XPaHUT
CJIOV-UCTOYHUK.

3amacHOM UCTOYHUK BHICOTHI
paMKHU OJIsT CTaphIxX
omnpepnesnieHud 6e3 zmin/zmax.
[Tomst “CXOOHBIX 0OBEKTOB
YXOOST B BEIXOOBI, YTOOHI
KpacCuTh ¥ IOAINNCHBAThL METKHU
II0 CBOUM HAHHBIM.

Brixon Ha3wIiBaeTCA 1O
KCXOITHOMY CJIOIO0, KOTZla OH
OIVH.

Odopmnenue 6epéTcs y
KCXOIHOTO CJIOS, a He U3
IITAaTHOTO CTUIST MOOYJIS.
Coil TUHUY TOBEPXHOCTEU OT
4.01. Bepx 30H ¥ pa3noMOB
JIOKUTCA IO penbedy, a He 110
paMke.

ToT Ke CIo# UK ero 4acThb.
Hu3 30H 1 pa3jioMOB TOXKUTCSI
10 TIOIOIIIBE, @ He II0 PaMKe.
Hwus kaxxmoro o6beKTa U3 ero
CcoOCTBEHHOTO aTpudyTa.
[lepekinoo4daeT 4YTeHUE IO C
a6COJTIOTHOM OTMETKH Ha
rIIyOuHy.

HuxkHss1 oTMETKa paMKH, eClIu
HEeT HU OIIpefeJieHus C
BBICOTOM, HU YepTezxkKa.
BepxHsis oTMeTKa paMKHU B TOM
Xe ciydae.

Brixon miis muHUi 6e3 Z
(pa3nomM, rpaHuUIla): BEPTUKAJIb
Ha BCIO BEICOTY.

Breixop gnis nuHUY ¢ Z (KOHTYP
C OTMETKOM): TOYKa Ha
peanbHOM BEICOTE.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

[Tomock! 30H Ha pa3pese BuIXop OJist TONTUTOHOB (30HA B CO3MAETCS
IJIaHe): BepTHKaJIbHAS IT0I0ca
Ha WHTEepBae.

ITycThle BBIXOOBI HE CO3TAl0TCsI, KaXKabIM TUII 00beKTa UOET TOIBKO B CBOM CIIOM.

HWMs1 M1 CTH/IbL HCXOTHOI' O CJIOSI

I[IBe rajloyku OJs ciayd4asi, Korga Ha BXof mofmaH omuH cnoii. O6e 1Mo yMOJTYaHUIO BHIK/IIOYEHHI,
IIO3TOMY IpPeXkKHUEe IIPOTrOHBI BOCITPOU3BOOATCS 063 U3MEeHEeHUH.

CoxpaHsITh MMSsI MCXOOHOTO CJIOsi. BEIXOO Ha3bIBAETCS II0 MCTOYHWKY, W CJIOM TEOJIOTUH HaET
«I'eonorust Ha pa3pes3e» BMECTO YHUBEPCATLHOTO «I10JI0CH 30H Ha pa3pe3e». Eciiu ofuH ClIok pomuIt
Cpa3y HeCKOJIbKO BUIOB 00BEKTOB, K UMEHH M00aBIsIeTCsI BU, UHAYE TPHU CJIOS B lepeBe Ha3bIBaIUCh
OBl OMUHAKOBO.

CoxpaHsTh CTHJIb HCXOTHOTO caosi. OpopmieHue 6epETCcss y caMOro C/I0si, a He U3 IIITAaTHOTO
cTuIst MOnyJisi. BMmecTe ¢ mepeHoCcoM aTpuOyTOB 9TO CHMMAET I'IaBHYIO PYYHYIO paboTy Ha pa3pese.
KaTeropuiiHasi packpacka I'e0JIOTHH II0 IIOJII0 JIOKUTCS Ha IOJIOCH KaK €CTh, MOBTOPSTH HAJIUTPY
BPY4YHYIO He HYKHO. CTUJIb IEPEHOCUTCS, KOTa TUIl TeOMETPUU COBIIAZAa€eT, IIOJIUTOHEI B IIOJIOCHI,
nmuHuY 6€3 OTMETKHM B BepTuKanu. JIMHUSA ¢ OTMETKOU Z JaéT TOYKY, TMHEWHHIM CTUIb Ha HEeé He
BCTAHET, U TaM OCTAETCS IIITATHBIMH.

C0éB 1mo1aHo HECKOJIBKO - 00€ TaJIOYKH MOJTYAT, IIOTOMY YTO BEIXOOHI CBOAST BCE UCTOYHUKY B OOUH
CJIOH, U B XXKyPHAJI yXOOUT CTPOKAa II0UYEMY.

O0pe3ka no penbedy U ITUHUU HU3A

30HHI ¥ PA37OMEI IO YMOJTYAHUWIO PUCYIOTCS Ha BCIO BEICOTY PaMKH, BeOb M3BECTHO, THe OOBEKT
rmepecekaeT JIMHUWIO, W HEW3BECTHO, Ha KakKoW OH TnybmHe. Tpu HeoOs3aTeNbHBIX TapaMeTrpa
CHUMAIOT 3TO OTPAHUYEHUE 10 KPasiM.

JInausi penbeda Ha uyeprezke oOpesaer 0O0BEKTH CBepXy. IlomaBaiiTe CJioM JNUHUHE penbeda,
KOTOphIY BeIZA€T 4.01 Pa3pe3 mo auHMH. Bepx 30H ¥ pal3jioMOB JIAKET 10 pebedy, a KpoMKa
IIOJIOCHL IIOBTOPUT €0 IIEPEJIOMEL, & HE OCTAHETCS IIPSIMOIN.

O6pe3ka MOET UMEHHO II0 JIMHUU C YepTexKa, a He o pacTtpy LIMP, u 3To oco3uanHo. Pazpes mor
CTPOUTHLCS TIO0 OPYIO¥ MMOBEPXHOCTH, U TOrHa PAcTp C YepTekoM pazoumpyrcs. O6pe3aTbh HaZo 110
TOMY, 9TO 4YeJIOBEK BUAUT Iepern co0oi. Pa3pes3rl comocTaBisioTCA IO oo sec_id, mostoMmy B
IMaKeTHOM ITPOTOHE KaXKIbIl YePTEK PeXKeTCsI CBOUM IIPOGUIIEM.

JIuHusTI HU3a Ha 4yeprTezke obpe3aeT 00BLEKTHI CHU3Y U yCTpOeHa Tak Xke. [logaBaiiTe mOmOIIBY,
MMOYBY IIJIacTa UK JII00YI0 HUKHIOIO IIOBEPXHOCTH C TOTO XKe YepTexka. JINHUK HeT, HU3 OCTAETCH 110
paMKe.

Ecnu B cl1oe HECKOJIBKO ITOBEPXHOCTEH, oOpe3Ka UAET mo orubaloiied, CBepXy II0 CaMO¥ BBICOKOM,
CHHM3Y II0 CaMO¥ HU3KOMH. [To3ToMy BEIXOM JIMHHMH IMOBEPXHOCTEH Ha YepTexkKe IOOUTCS KaK eCTh,
IMogaBaTh er0 MOXKHO cpa3y B 00a Bxoma. Korpga HyXHa ofHa KOHKpPETHAas IMOBEPXHOCTh, HMomaunTe
CI0H, OT¢GUIBTPOBAHHEIM 110 IIOIIO NaIne.

KpoMKy cumTarloTCs B OOHUX U TEeX K€ CTAHIUSAX, Y3Ibl 00emX TUHUN CBOMOSTCS B OOmuil Habop.
HWHave BepxX U HU3, MOCYUTAHHEIE KAXOLIH 10 CBOMM CTAHITUSIM, IIEePECEeKTUCh OBl MeXKIYy y3JIaMu U
II0JI0CA BHIIIIA OB BHIBEPHYTOM. H13 He MOgHMMAaeTCs BLIIIe BepXa, U TaM, I'lie IMHUSA HU3a IIPOoIIia
Hajp penbedoMm, TTOI0ca CXJIOMBIBAETCSA U OOBEKT He BHITAETCS BOBCE. UMCIIO CPE3aHHBIX IIETUKOM
rmevyaTaeTcCs B XKypHas, 0OBIYHO 3TO 30HHI, JIezKallie BEHIIIe penbeda.

IToie HUKHEH OTMETKH 33a1a€T HU3 II0JIOC ¥ BEPTUKAJIEH MOLWITYYHO, U3 aTpubyTa caMoro 00beKTa.
I[To yMon4yaHHWIO 3HaUYeHWe YHTaeTCd KakK abcomoTHas oTMeTKa. OIaxKOK B [OMOJHUTEITBHBIX
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IIapaMeTpax IIEePEKIIIYaeT €ro Ha TJIYGI/IHy OT B€pXa 06'beKTa, q9To y1106H0, KOrma B HOAHHBIX
3alrcaHa MOIITHOCTD 30HBI, @ He eé mopoIBa. Huxe PaMKHU HU3 HE OIIyCKaeTCd HU B KaKOM CJIy4dae.

ATpuOyTHI O0BEKTOB Ha pa3pe3e

®axok [IepeHOCHTH aTPHOYTHI 00BEKTOB Ha pa3pe3 BKITIOYEH 110 YMOT9aHui0. CMBICII IIPOCTOM.
ITonocer u BEPTHUKAJIX Ha 4YepTezXKe KPaCATCA U IIOAIINCEIBAIOTCA II0 BalllUM 2Ke II0JIAM, oe3 PYy4YHOTO
CBsA3BIBAHUSs C UCXOOHBIM CJIOEM.

CnoéB momaéTcst HECKOJIBKO, CXeMbBI Y HUX pa3Hble, IO3TOMY KOJIOHKH CBOMSITCS B OOUH OOIIHH Habop.
ITome, KOTOPOTO Y CJIOST HET, OCTAETCS IMyCcThIM. OMMHAKOBOE UMSI B PA3HBIX CJIOSIX CUUTAETCS OOHOM
KOJIOHKOM, THUII OEPETCS OT IIEPBOTO CJIOS, TTI€ OHO BCTPETUIIOCE.

HNmeHna, coBmapgatomue co ciayxkebHbMU (sec, src, label, d, z, d1, d2), neperMeHOBEIBAIOTCS C
cybdukcom. ITo He KocMeTrKa. Komonka d HecET paccTosiHUEe BOOIb pa3pesa, U aTpudyT o6beKTa
C TeM Ke MMEeHEeM MOJTdya IMOAMeHUJI Obl KOOPAWHATY - 3aMeTU/IM OBl 3TO yKe Ha depTexke. Yucmo
COOpaHHEIX KOJIOHOK IIe49aTaeTCs B JKypHall.

Vrona u asumyT nageHusi. JIluaus 6e3 OTMETKHM 0 YMOITYaHUIO JaéT BEePTUKAaJlb, BeOb M3BECTHO
roe, HO HEM3BECTHO ITOoA KaKuM yriaoM. Eciiy 3agaHbl yTol U a3UMYT HafeHUus - IMOIAMU 110 UMEeHHU
WUJIV TIOCTOSTHHBIMHU Ha CJIOM, - BMECTO BEPTHKAJIM PUCYETCS Cliel MageHusa OT MOBEPXHOCTH BHU3, a
I10JI0Ca 30HBI CTAHOBUTCS ITapasijeiorpaMMoOM.

Ha 4epTéXK BLIXOOUT HE UCTUHHEIN YTOJI, 8 BUTHMBIH:
tg(BuamMMbIN) = tg(MCTUHHBIA) - cos(a3uMyT MapgeHus — a3uMyT pa3pesa)

Pa3pe3 BKpPeCT MPOCTHPAHHUs HAéT UCTUHHEIA yroJjl, pa3pes3 II0 IPOCTHPAHHIO - HOJb, U O00BEKT
JIOKUTCS TOPHU3OHTAJIPHO. A3UMYT pa3pe3a OepéTcs mo 3BeHy, Ha KOTOPOM JIeXKHUT IepecedeHue,
IIO3TOMY Ha JIOMaHOM ITPOdHIIe HAKIOH B Pa3HBIX MECTaX Pa3HbBIH.

ASI/IMYT 065{3aTeneH U U3 TeOMETPHUHU HE BEIBOOUTCHA, OOUH U TOT XK€ 06"beKT MO2KET IIagaTh B J'IIO6YIO
CTOPOHY. Be3 Hero OG'BeKTBI OCTAaKTCA BEPTUKAJIBHBIMU - MOJIYAJIMBOE [OOIIYIIIEHHNE <«IIJIOCKOCTBb
TIepIeHINKYJIsIPHA pa3pe3y» W eCcTh JacTas omrbka moctpoeHus. CTOPOHY HaKJIOHA 3afaBaTh He
Hamo, e€ pelaeT 3HaK KOCHHYyCA.

IOnuHa crefma 3ada€Tcs 10 TOPM30HTAJIM B MeTpaxX, HOIb O3HadaeT 0 paMKu. KopoTkuii cuef-
yKa3saTelb 00EIYHO 6epyT B [IOJITOPa-IBa caHTHMeTpa Ha nucte, npu 1:2000 sTo 30-40 m.

B aTpulOyTel nuirytcs Tpu yucia - dip (uctunnsnii), dip_az u app_dip (Bupumsiil). Meputh yro
TPAHCHOPTUPOM II0 YEPTEKY HEeIb3sl, BEPTUKAIbHEIN MaciTa® MCKa’kKaeT HapUCOBAHHBIN HAKJIOH,
KaK MCKaXkaeT U BCE OCTAJIbHOE Ha pa3pese.

4.06 Ilepeceuenue TIN c pa3pe3om

Pactposeiti rpup (4.04) - 3T0 z = f(x, y), OOHO 3HAYEHHUE BHICOTH HA TOYKY IJIaHa. OIPOKUHYTYIO
CKJIaIKy OH IepefaTh He MOXKET B IPUHLMIE, BEOb Hal OOHON TOYKOM Y HEE HECKOJIBKO OTMETOK
OOHOHW IIOBEPXHOCTHU. ITOT UHCTPYMeHT pexeT pa3pe3oM TIN - moBepxHOCTh U3 HacToAmux 3D-
TPEYTrOJIbHUKOB, KOTOPas YMEET HaBUCATh.

MexaHHKa 4YHUCTO reoMeTpuyecKas. Pa3pe3 - BepTHKajibHafA IITOpPa BOONb JIoMaHOW. KaxXmeii
TpeyronbHUK TIN mepecekaeTcs C BepTUKANIbHOM IIJIOCKOCTBIO CBOETrO CETMEHTa, Ha€T OTPE30K
(cTaHUMS BOOIL JTUHWHU, pPeajibHAs BBICOTA), U BCe OTPE3KH COOMPAIOTCS B TPACCy IIOBEPXHOCTH.
HaBucaHune BOCIIPOU3BOAUTCS 0€3 MOIIOTHUTEILHEIX melicTBUM. Ham omHOM cTaHIIMeH OKa3bkIBaeTCSI
HECKOJIbKO OTPe3KOB II0 BEICOTE, M Tpacca 3aBOpaudUBaeTCs - KPBIJIbS OINPOKUHYTOM CKJIaOgKU
JI0KaTCs KakK eCThb.

Ha Bxop - ciou 3D-monuronoB (PolygonZ, rparnu TIN, npu 3TOM He-TpeyTroJIbHUKU Pa3buBaioTCsA
BEepoM Ha TPEYTOJbHUKH) U IIPU JKeJaHWU MeIl-CJI0H. JIMHUS U vex 6epyTcs U3 OIpeneeHust
pa3pesa, BLICOTa - C CaMUX rpaHel, mostoMy Ayt TIN 3ajaBaTh HU4Yero He Hy2KHO. KpoMe uepTExKHOMU
Tpacchl MOXKHO IIOJIyYUTE €€ U B peanbHEX 3D-KoOpOouHaTax.
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BaxHoe orpannuenue. Mem QGIS - 3Tto 2.5D, BEICOTa B HEM CKaJsAp Ha BepIIHHEe, Hal TOYKOH
CHOBa OOHO 3HA4YeHUE, OIPOKUHYTOE B Mellle He coxpaHseTcda. [I03ToMy HaBHCaHUE OAlOT TOJIBKO
Hacrosmue 3D-rpanu ot reomoperuiepa (Leapfrog, Micromine u momoGHBIe). Melll TPpUHUMAETCS
ot OOITHOCTM, Ha OJHO3HAYHBIX IMOBEPXHOCTAX. [leMo-TeHepaTop BHIOAET ONpPokuMHYyTyi0 TIN-
CKJIaJKy - Ha Hel 3aBOPOT TPACCH BUIEH Cpa3ly.

ITapamMmeTpsi
[TapameTp Yrto 3amaér ITo ymomyaHnuro / coBeT
Omnpepenenue pa3pesa Crnoit onnpenenenus ot 4.01: -

NUHUS U vex. BeicoTa 6epéTcs
C caMUX I'paHewu.
I'panu TIN (PolygonZ) Cnou 3D-IONMUTOHOB - TPpaHU Heo0s13aTeIbHO
TIN oT reomopgennepa.
HaBucaHuve u OIPOKHWHYTOE
BOCITPOU3BOOSITCH.
Mer-cnou (2.5D) Memr QGIS gz oOIIIHOCTH. Heo0s3aTeIbHO
Hap Toukoit ogHO 3Ha4YeHUe,
OIIPOKUHYTOE B Mellle He

COXpaHseTCs.
Tpacca TIN Ha pa3pe3se BrixogHast 2D-Tpacca B ocsax co3maeTcs
(uepTéxK) pas3pe3a, MOXKeT
3aBOpavYuBaThCH.
Tpacca TIN (3D) BrixogHas Tpacca B peajIbHEIX IO 3alpocy
3D-KoopauHaTax.
3aMKHYTEIE CEYEHUA Komnbila ceueHunsi, cCOOpaHHBIE 110 3aIpocy
(TIONTUTOHEI) U3 OTPE3KOB.
[TepeHecTH IOJIST UCXOOHOTO HNMeHa monen yepes3 3a0saTyio. -
o6BekTa (JoIr.) HWpayT B KOmbIIa.
IOoIIyCK CMBEIKaHUS KOJIer] B eguHunax yeprexa. KoHIB 0.001
(mom.) COCEHUX TPEYTOJIbHUKOB

COBIMIAAAIOT TPUOINKEHHO.

IMopatiTe X0Tst OBI OOUH U3 ABYX BXOMOB - rpanu TIN umu mer.

Hennoyku u 3aMKHYTbhI€e Ce4YeHHus1

Pe3ka maét mo OoTpe3Ky Ha TPEYrONbHUK, a y OOOJIOUKM MX OECSATKH THICAY. TaKue OTPE3KH
CIIMBAIOTCS B IIeIIOYKM, U Ha YepTEX HUIOET OOHA IIOJIMJIMHUSA Ha [EeNO0YKy, IIOTOMYy YTO CJIOEM U3
OTPE3KOB HU IOANKUCAThL, HU BEIOPATh, HU OOPMHUTE.

Llenmouku CO6I/IpaIOTCH II0 UCTOYHHKY. Kaxpas oboylouKa pexeTcd CBOMMU TPEYIrOoJIbHUKaMu, U
CMeIInBaTh UX B OOWH Ha60p HEJIb3s - COCEeOJHHE TeJla COIIINUCH OFBI B OOHY JINMHUIO.

3aMKHYTHIE IIEIIOYKH AOIIOTHUTEILHO BHIXOOST HOJIMTOHaMHu. Y 000JIOYKH 3TO TeJI0 B pa3pese, C
IJIOMIaAbIo, KOTOPYIO MOKHO CUMUTATh U IOOIINCHBATE.

Konrio mony4aeTcsi caMo, eClIU IlelI0YKa COMKHYIach. [IoOMBEIKATh BCE ITOAPSAM HEIb3s, U BOT [TIo4YeMy.
3aMKHYTHIM KOHTYP TapaHTUPOBAH TOJIBKO ¥ 3aMKHYTOM 000JIOYKHU, a ceueHue noBepxHocTH - TIN
penbeda, KPOBIIU ILJIACTA, 1000 OTKPHITOM I'PAHU - PA30MKHYTO 110 IIOCTPOEHUIO, €T0 KOHIIEI JIeKaT
Ha Kpalo ToBepXHOCTU. COeOUHUTH UX 3HAUUT IPOBECTH XOPAY, KOTOPOHU B JAHHBIX HET, ¥ IIOCUUTATh
[0 Hel IIolanb, KOTOPOU He CyIIeCTBYET.

HOSTOMy Oerno4YKa, He COMKHYBIIAsCA CaMa, OCTAETCs MUHWEH U B IIOJIMTOHEI He I/IJIéT.

B 2KyYPHAJI ITUIIETCA YUCJIO OeII0Y€eK, U3 HUX 3aMKHYTBIX U OTKPEITHIX, U HanOOJIBIITNH 3a30p MexXnOy
KoHIamu. Ecru pe3aliaChb 3aMKHYTas o6onqua, a IIEIIOYKH BHIIIJIIN OTKPEITEIMH, 3a30P U IIOOCKazXKeT,
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4YTO [OejiaTh, - yBe€JIM4YbTe [HOOIIYCK CMBIKAHHA. Koni1ier OTPE3KOB OT COCeOHHX TPEeYIOJIbHUKOB
COBIIaAalOT JINIIIb HpI/I6J'II/I}KéHHO, U OOIIYCK CBOOUT UX B OOUH y3€IJl.

BHyTpeHHee KOJIBIIO CO6I/IpaeTC5{ OTHOEJIBHO OT BHEIIIHEr 0, II03TOMY Ce4YeHHue Tejia C IIOJIOCThIO oaéT
OBa IIOJIMTOHA, a HEe OOUH.

IMonst ucxogHOTO OOBEKTa IEPEHOCSTCSA B KOJbIla, €CITH IIePedYrCIuTh UX UMEHa 4Yepes 3amsaTylo.
CnoéB rpaHel ObIBaeT HECKOJIBKO, IIOJISI ¥ HUX Pa3HBIE, W MOJIe, KOTOPOTO B CJI0€ HET, OCTaHeTCs
MIyCTHIM. 3HAYEHUS KJIaAyTCSA TEKCTOM, YTOOH He pa30upaTh TUITHI HA CTOPOHE BhIXOma. KpoMme HuUX
V KaXKOoW LIETIOYKU €CTh ITPU3HaK 3aMKHYTOCTH closed ¥ 3a30p gap B KOHIIAX, a y IIOJIUTOHOB €IIE U
IUIOIIab B eMUHUIIaX YepTexka. [10J11 UCTOYHMKA ITIePEeHOCATCS U B JIMHUY, U B IIOJIUTOHHL.

4.07 IIpoeKnusi 00beKTOB Ha pa3pe3

HNucTtpyMmeHT IIpoeKusi 00 beKTOB Ha pa3pe3 NPOoenupyeT TOYKH, JIMHUY U IIOJIUTOHBI Ha TUHUIO
paspesa. [Ins KaXK[ao¥W BEepIIMHBE FOPU30HTAIb 3TO PACCTOSHUWE BOOJIb JIUHUU IO €€ IPOEKIIUH,
BBICOTA - OTMeTKa u3 3D-reoMeTpuy UM M3 BHIOPAHHOIO NHOJA. [lanbHUE OOBEKTH OTCEKAlOTCH
KOPHUZOPOM.

[TapameTp YTo 3amaéT ITo ymonuaHnuio / COBET
Onpepenenue pa3pesa JImHus pa3pesa Cc NOJIEM Vex -
(BepTUKaIbHOE
[IpeyBeIndeHune).
OOBEKTHI OJIS ITPOEKIINU Crno#t, 06BeKTHE KOTOPOTO -
ITPOEIUPYIOTCS Ha MJIOCKOCTh
pa3pesa.
I[Tone oTmMeTKU ATpubyT Z, ecniu reoMeTpus -
00BEKTOB 0e3 Z.
Kopupop ot nuHuu [MMuvpuHa IOJIOCH 3axBaTa OT 0
nuHuYU pa3pes3a. 0 = Bce
0OBEKTHI.
CoxpaHSATb UMS UCXOTHOTO HWMs BBIXOHOA CTPOUTCS OT CHSITO
crios MMEHU UCTOYHMKA.
CoxpaHsThb CTUIIb UCXOOHOTO Odopmnenue GepéTcs y CHSITO
cios caMoro cJiosi, a He U3

IITAaTHOTO CTHUIIS.
OOBeKTH Ha pa3pese (uepTé€xk) Brxom: 0OBEKTH B -
KOOpOuHaTax yeprexka
paspe3sa.

9T0 0000IIIeHNe TPOEKIIUY CKBaXKWUH Ha JII00ble 0O0BEKTH - aHOMaInM, TOUKH OIIpoOOBaHUA, TPACCHI,
KOHTYPHL. Pe3ynbTaT B 0Csix paspe3a, KJIageTcs IIOBePX YepTexKa.

Bce pa3pessl onpeaeieHust

HHcTpyMeHT paboTaeT mo BCeM pas3pe3aM OMNpefesieHus, a He I0 mepBoMy. KaxXmbeiii 0O0BEKT
BBIHOCHUTCS Ha TOT YEPTEXK, K JIMHUHU KOTOPOTO OH MOIaa B KOPUIOP.

B aTpubyTax 0CTalOTCS UMS pa3pesa U ero HOMep, 10 HUM pPe3ynbTaT AeTUTCS Ha YepPTEeXKU, a CaMHu
YepTeRU Pa3HOCATCS CMeIeHUeM U3 ompefesienus, Kak B 4.01.

lanmouka BBIHOCHTH HAa BCE€ pa3pe3bl CHUMaeT OTOOpP MO KOPHUOOPY, M OOBEKT JIOXKUTCS Ha
KaXXObIH 4epTEX. ITO HYKHO [ TUHUNE CaMHUX CTBOPOB U IJIsT 00HEKTOB, 00X Ha BCIO IJIOIIAAb,
II0 PACCTOSHUIO OHU II0Iafiaiv ObI TOJIBKO Ha CBOM pa3pes.
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HWMs1 1 CTH/Ib HCXOTHOI'O CJIOS

IIBe ramoyku [Ajsl TeX, KTO y2Ke HacTpousl odhopMJieHue B MJjaHe. FiMs BHIXOHa CTPOUTCSI OT UMEHU
WCTOYHUKA, a opopMmIieHre OepEeTcst y camMoro cjosi. KaTeropuiHbIN CTUITE JIOKUTCS Ha pa3pe3 Kak
€CTh, U JIeTeH[a OCTaeTcs npexHel. Tak ke ycTpoeHo B IlepecedueHUH BEKTOPOB C pa3pe3oM
(4.05).

CTunp TepeHOCUTCs, KOorma THUII IeOMEeTPUM BBIXOJlAa COBIIafaeT C TUIOM HCTOYHUKA. TOYKM
MTPOEIMPYIOTCS TOYKAMHU, IIOJIMTOHHI II0JIOCAaMH - TaM O0(GOpMJIeHHe BCTAET OOWH B OOWH. JIMHUS C
OTMETKOM Z Haé€T Ha pa3pe3e TOUKYy, JIMHelWHoe opopMJieHNe Ha HEE He BCTAHET, U B 9TOM ClIydae
OCTaéTCs IITaTHHIM CTUJIb, O YEM CKa3aHO B JXKypHare.

4.08 CopoenupoBaThb C pa3pe3a

HUHcTpymMeHT CrpoenupoBaTh C pa3pe3a [genaeT obpaTHoe. OOBEKTH, HApPUCOBAaHHLIE Ha
yepTexke pas3pesa, OH BO3BpAIAeT B peajbHbIe KOOPOUHATHL. ['OPH30HTAIL BEPIIHHLI YMTAETCS
KaK PacCTOsiHHEe BOOJIb NUHMHK (0A€T miaH), BEICOTA - KAK OTMeTKa Z = BhICOTa / vex. JIMHUSA U vex
OepyTCcs U3 TOTO XKe OIMpedesieHus], 10 KOTOPOMY CTPOHJICS YePTEXK.

[TapameTtp Yro 3amaér ITo ymon4aHuUIo / COBET
OmpepneneHue pa3pes3a JIuHUS pa3pesa C MoJIEM VeX. -
OOBEeKTH C uepTeka pa3pesa OOBEeKTH B KOOPOUHATAX -

yepTezka [Jid BO3BpaTa B IIJIaH.
OOBeKTH B IIaHe (C OTMEeTKOM  BrIxon: 00BeKTHl B IMJIAHOBEIX -
Z) KOOpOuHaTax C

BOCCTAHOBJIEHHON OTMETKOM.

Tak HapUCOBAHHLIN BPYYHYIO Ha pa3pe3e o0beKT - KOHTYP 3aJIeXXH, HapyllleHue, TPaHulla - momagaeT
ob6paTHo B myaH 1 B 3D ¢ oTMeTKOu Z.

OOpaTHBIHN XO/I: MpPaBKa KOHTAKTa Ha pa3pe3e

[lukn 3aMbIKaeTcs TaK. ['e0yior BUOUT Ha depTeXke, YTO KOHTAKT IIjlacTa NPOBeNEH HEBepHO, U
pHUCyeT ero IpaBUJIBHO JIMHUEHN B OCIX pa3pe3a. MHCTpyMeHT BO3BpallaeT 3Ty JIUHUIO B IJIAH C
OTMETKOU Z y KaxKI0U BEPIINHEL.

l'anouka OTmaBarhb BepIHIMHAMM IIPpEeBpPaAllla€T Pe3yJIbTaT B TOYKH. Tak cpoenaHo II0TOMY, 4YTO
OaJibllie OTMETKHU UOYT B IIOCTPOEHNE ITIOBEPXHOCTH, a Tydad IPUHNUMAIOTCA HaGJ’IIOJIeHI/IH TOYyKamu. B
KPUTHUHT € TaKasd TO4YKa 3aKPEIJIdeT IIOBEPXHOCTh TOYHO IIPU HYJIEBOM HAITETE, B TopoZRaster OHa
CTAHOBHUTCS XECTKUM Y3J10M.

[Tose Src moMedaeT IpoucxoxaeHne. KOHTAKT, CHSTHIN C pa3pes3a, 9TO HHTepIIpeTallns, a He 3amep,
¥ B 00IIed BEIOOPKE CO CKBaXXKMHAMM €r0 Hafo OT/IMYaTh. [10 9TOMY IT0JII0 TOYKE 3aJal0T MEeHbIINI
BeC T0JIEM BECOB MeKIaCTepHU3allii, U PUCYHOK MePecTaéT BECUTh CTOJIbKO K€, CKOTBKO CKBaXKHHA.

Packomn: Bce dopTa cpa3y

YV packomna unu Kapbepa o KaXXOoM CTeHKe CTPOUTCS CBOM pa3pe3. UepTexKu JI0KATCS Ha OOUH
XOJICT PSIIOM, Pa3HeCEHHBIE CMEIeHUeM U3 OTipefie/ieHus . [ €0I0T PUCYET CII0OM Ha KaXXaoM YepTexe
10 OpPTO(GOTO CTEHKH.

OOpaTHBIM X0 BO3BpalllaeT HAPMCOBAHHOE B IJIaH, ¥ KaXKObI OOBEKT CAOUTCS Ha JIMHHUIO CBOETO
pa3pe3a. Pa3pes3 BHIOMpaETCs: MO TOMY, B Ybel II0JI0Ce YepTexka OObeKT HapucoBaH. PaccTosiHue
BIIOJIb OCH OTCUHTAHO OT Hadalia CBOEro pa3pesa, ¥ Ha YyKO¥ JTUHUK OHO YKa3bIBaso Ov He Tyda.

Tun reoMeTpuu COXpPaHAeTCsd. Toukn BO3BpPAIllalOTCA TO4YKaMH, JIMHUU JIMHUAMM, IIOJIMTI'OHBI
BEPTUKAJIBHBIMMU IIJIOMIQOsAMU. BepTI/IKaJ'ILHaH IIJIOIIangb IIPABUJIBHO BREITTIAOWUT B 3D, HO B IIJ1aHE 3TO
II0JIOCA Ha JIMHHUH pa3pe3a C HyneBOfI IIJI0IIIanblo, IIO3TOMY IOJIA paC‘-IéTOB 10 Hel GGPYT BEPIIINHEI.
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[anpuie KOHTAKTH CO BCEX CTEHOK COOMPAIOTCS B OOHY BBIOOPKY, K HUM A00aBIISIIOTCS TOYKH
KPOBJIM, CHSITHIe BHYTPU packoma, U 1o o0meidl BEIOOPKE CTPOUTCS IIOBEPXHOCTH. KOHTaAKTHI C
pa3pes3a 3TO0 uHTepnpeTanus o ¢doTorpaduu, a CHATEIE TOUYKU - MHCTPYMEHTAJIbHBIM 3aMep,
IIO3TOMY IIPOUCXOXKIOEHWE CTOUT IIOMETUTE II0JIEM SIYC U 3aaaThb pa3HLIﬁ BeC B KPDUT'HUHTE.

4.09 Pa3BépTKa CTEHKH CTBOJIa (0eTa)

HNucTpyMeHT Pa3BépTKa CTEHKH CTBOJIa CTPOUT LMJIMHOPUYECKUHN pa3pe3. BoKpyr ocu cTBONa
Ha 3aJaHHOM papamyce OepéTcs OKPYKHOCTh C YIJIOBHIM IHIaroM (mo yMmondaHuio 1 rpapmyc), u
TMOBEPXHOCTHU-TPUILI BHIOUPAIOTCS BOOJIL He€. Pa3BEPTKA JIOKUTCS B OCU [IJIMHA OYTH 110 OKPYKHOCTHU
- BEICOTA.

[TapameTp Yrto 3apaéT ITo ymonmgaHuio / COBET
Ocs cTBOJIA (TOYKA YCTHS) Touka ycThsl CTBOJA. -
Papguyc cTBOMNa, ed. KapThHl Paguyc pa3BEPTKU CTEHKHU. 4
[ToBEpPXHOCTHU-TPUOHI ['puael MOBEPXHOCTEH, -
(Mapkupytomme) OTMETKM KOTOPHIX HAHOCSATCS
Ha Pa3BEPTKY.
YrnoBoi miar, rpagychl [ITar o6x0oma CTEHKHU I10 1
A3UMYVTY.
BepTukanbHbIN MaciiTad PexxuM BepTHUKAJILHOTO OTHOIIIEHUE

mpeyBeNnuYeHus: (OTHOIIIEHUE
I':B 11 MHOXUTEJD).

3HaueHue Macmrtaba YHucro npeyBenlvyeHus 10 10
BLIOPAHHOMY PEXKUMY.

Bri6opka pactpa (moir.) Crioco0 CHATUSA 3HAYEHUS C -
rpuma IMOBEPXHOCTH.

Pa3BépTKa cTeHKH (Oyra X Brixomd: pa3BEpTKa CTEHKU -

BBICOTA) CTBOJIA.

Kaxkpgass MapKupymoIlasi IOBEPXHOCTh HAéT JIMHUIO CBOETO MepecedeHusT CO CTEHKOM CTBOJIA - IIPHU
MaieHuH IJIaCTOB JIMHUYM HAKJIOHEHHI M BOJTHUCTHL. OCh 3a{a€TCsI TOYEYHBIM CJI0€M YCThS, PaguyC B
eOUHUIIaX KapThl, BEPTUKAILHEIM MacIiiTab Kak y pa3pesa.

4.10 IIpumep o015 pa3pe3a (meMo)

HNuctpymeHT [IpuMep aj1si pa3pe3a (IeMo) roTOBUT IIOJTHBIHN yueOHBIM Habop Ay rpyninsl Pa3spes,
4yTOOHI OITPOOOBATh €€ MHCTPYMEHTH 063 KPUTMHTA PeaJIbHEIX JaHHBIX. B ITaHesin OH CTOUT B I'PYIIIIe
Pa3pe3s nocinemgHuM.

3a oMH IPOTOH BEIDAETCSA BeCh HAOOP MAHHBIX AJISI TPYIITEL pa3pe3a:

* IIIECTh ITOBEPXHOCTEN CTOMNKOM, C IIadeHHEeM U IepPeMeHHOW MOIIMHOCTHIO, IISITh IIJIaCTOB B
nepecianBaHUM, BTOPOU U YEeTBEPTHIM IIPOMEIIIJIEHHEIE ¥ TOHKUE;

* TPU NTUHUU Pa3pe30B Uepe3 Iollaldb, JIoMaHas C OBYMS M3JI0MaMH, KOPOTKas IIpsAMas Hu
HaKJIOHHAsI C OOHUM HM3JIOMOM;

* TOTOBAs I1apa CJIOEB Momenu OypeHus u Tabnulla UHKINHOMETPUH;

* I10 OHHOMY MHOTOKaHaJIbHOMY I'PHUAY Ha KaXObIM IPOMBIIIJIEHHBIH TIJIacT.

Kaxkpas TpeThs CKBaXkKMHa B Habope HaK/IOHHAas, 3eHUT oT 45 mo 70 rpamycoB ¢ Ha6OPOM 110 CTBOITY,
a3uUMYyT BOOJIb JIMHUIM pa3pe30B. CKBaxKWHA, HAKJIIOHEHHAs ITOMEPEK pa3pesa, IIPoenupoBasachk Obl
IOYTHU B TOYKY, ¥ TPOBEPUTH II0 HEM BEIHOC MHTEPBAJIOB BAOJIb OCU OBINIO OB He Ha YeM. OcTaibHbIE
CKBaKUHBI BEPTUKaIbHBIE, YTOOBI Ha OOHOM Habope OBIJIO BUOHO U TO, U APYroe ImoBeAeHre. KaHalbt
rpuaa mnacTta pacCTaBiieHBl IO cornameHnio. KaHam 1 3To KpoBisd, KaHal 2 HOOOIIBA, KaHallbl C
TPEThEero HeCyT IapaMeTpHL. 30eCh 9TO COfepKaHue U MUHEePaJIbHEBIM TUII C 30HOU 3aMelneHusd. [1os
CoOeprKaHUs y IIJIaCTOB He3aBUCUMEBIE, CTOXaCTHUYECKUe.
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OpuH ¢aiin OmMUCHIBAET IIJIAaCT IIEIUKOM, Kak OyouHas momesnb. HoBble mapamMeTprl 4oOaBIIsIOTCS
K HeMy KaHajaMu. [171s1 MHCTPYMEHTOB IIepecedeHUsT moOaBIeHB OeMOHCTPAIIOHHEIE BEKTODHI -
paziiom 6e3 OTMETKHM BHICOTHI, MAaPKUPYIOMINH KOHTYP C Z, 30Ha 3aMellleHus: 1 onpokuHyTas TIN-
cknanka u3 3D-rpauen PolygonZ.

CKBaKHHbI C HHTEepBa/IaMH Ol'IpOﬁOBaHHH

ITapa croér Momesnu OypeHus BHIIaETCSA TOTOBOM, B TOM XKe opmaTe o6MeHa, B KOTOPOM BHITPYZKaeT
I'eOKOHCTPYKTOP. BMecTe ¢ Heli BHIAAETCS CIPABOYHHK IIJIACTOB AEMO - T€ XK€ KOMBI, YTO CTOST B
WHTEepPBaJjax, C IOPSOKOM 3ajIeTaHusi, TEJIOM U IIBETOM. I1oCTaBIIsieMbli clipaBOYHUK U3 4.11 co6paH
110 BepxHEeKaMCKOMY MeCTOPOXKAEHHIO U KOMOB IeMO He 3HAeT, T09TOMYy 6e3 CBOEro CIipaBOYHUKA
KOJIOHKY IEMO OCTaBaJINCh 6e3 IIBeTa.

IMomnoce: nnactoB B 4.01 meMo-CIIpaBOYHUK He KPAcCHUT, U 9TO He HeZoOesKa, a YCTPOUCTBO IIOUCKA.
ITnacT B 4.01 ompepenseTcss IO UMeHaM CJIOEB KpoBnu u nopmoinBel. Y cnosa Kpll_top cHumaertcs
pois, octaétca kon Kpll, u mo HeMy ompammBaeTcsi CIPaBOYHUK. [IOBEPXHOCTH AeMO Ha3BaHHI
HOMepaMH U KOo[a IIjlacTa He HeCyT, II03TOMY IIOJIOCH OCTAIOTCS B I[BETax 10 YMOIYaHHUIO.

Ha cBomx maHHBIX, TI€e CJIOUW Ha3BaHBI KOJaMH IIJIaCTOB, TOT XKe CIIPaBOYHHUK KPACHUT U IIOJIOCHI, 1
KOJIOHKH.

Ycrbst collar 3T0 TOUEYHBIN CIOM C OTMETKOM YCThs U TmyOuHOM 3a60s1. UHTepBaisl interval sto
TabnuIa ¢ TiybuHaMU 10 CTBOJIY OT YCThSI X KOIOM IIJIacTa.

I[Tostomy wuHCcTpyMeHT 4.02 CKBaxKMHBI Ha pa3pe3e npodyercss 6e3 CBOUX [OaHHBIX u 0e3
obpamienus K 0ase. 3anyctute 4.10, 3atem 4.01 mo mob6oit u3 Tpex nuHUi, 3ateMm 4.02 c 3TOM
Tmapod, ompedeneHWEM pa3pe3a W OEeMO-CITPABOYHUKOM. KOJIOHKM CKBaXKWH IIOJIydaT LBET U
IIOPSIOOK B JIeTEHMe.

CkBaXKMHBI CTOSIT BIOJIb BCEX TPEX JIMHUM, TAaK YTO KOJIOHKH JISITYT Ha JTI000H Y4epTEXK.

Ta ke mapa roguTcs U OJIS TPEXMEPHOTOo mpocMoTpa. TaMm riayOMHa yXOOuT B Z Hampsmylo, 6e3
BEPTUKAJIPHOTO MacuiTaba U CMeIleHUsI pacKIafgKu.

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 NnacToe», KaHan napameTpa 3+

Puc. 29: KoHBeHIMsT MHOTOKaHaJIbHOT'O I'pUa IIjlacTa: KaHalbl 1-2 HeCcyT reoMeTpuio (KpOBIs U
IopouIBa), KaHasbl 3 U gajiee - mapaMeTphl. OguH daiia KOpMUT UHCTPYMeHT 4.03.

Cj10M IeMO U UX aTPHUOYTHI
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Crnon

l'eomeTpus

ATpubyTHI

JIunuu pa3pe30B (meMo)

YcTes collar (memo)

HuTepBantsl interval (memo)

CripaBOYHUK IIJIACTOB (IeMo)
30Ha (geMo, IIOJIUTOH)
Pazmom (gemo, 2D)

Mapxkep ¢ Z (memo, 3D)
OnpokunyTtas TIN (memo)

IToBepxHOCTE 1...6
IMnact 1-1/2-11 npom.

JINHUA

TOYKH

Tabnuila

Tabmuia
[IOJIUTOH
JIAHUS

TuHuA Z

TIIOJIUTOHEI Z

pacTp
pacTtp

name (Pazpes 1, 2, 3). Tpu
CTBOpa pa3HOM OJIMHBHI:
JIoMaHas C OBYMS U3JIOMaMH
(BepIIMHEI IPOBEPSIOT
MUKEeTaXx), KOPOTKas nmpsaMas u
HaKJIOHHAS C OOHUM HU3JIOMOM.
hole id, z (otmeTKa ycThs), eoh
(rmy6una 3a60s1), number ms
MTOMTINCH.

hole id, from, to (rmyGuHEI 11O
CTBOJIy OT yCThbsI), code
(MHOEeKc 1macTa).

code, order, body, color, strata.
ITop KoObl MHTEPBAJIOB JEMO.
name. [171 UHECTPpyYMEHTA
nepecedeHus BeKTopos 4.05.
name. Ceky1as CTBOpPa,
cMellleHa C U37I0Ma JINHUU.
name. [IpoBepka
3D-reometpuii B 4.05.

name. ONpPoKMHYyTas CKIagKa
ons 4.06.

OnuH KaHal OTMETOK.

Kanamnsi: 1 KpoBis, 2 MOOOIIBA,
3 comepxkaHue, 4 MUHTHII.

PaGouu#t 1imkn nokal3aH B pasmerne 4.01. [ToBepxHocTu unyT B Pa3pe3 mo jJuHHH, Tapa collar u
interval B CKBazkMHBI Ha pa3pe3e, rpuf coctaBa B CocTaB IUIaCcTa Ha pa3pe3e, 1eM0O-BEKTOPEHI
u TIN B uaCTpyMeHTH nepecedeHusa 4.05 u 4.06. Tak Bca rpyla pa3pe3a OpPOKaTEIBAETCA Ha

COT'JIaCOBAaHHBIX HaHHBIX.

ITapaMmeTpsI

[TapameTp

YTo 3amaéT

ITo ymMom4aHuio / COBET

O6sacTh (3KCTEHT)

3epHo reHeparopa (Jor.)

IToBepxHOCTSH 1...6

Jluauu pa3pes30B (3 miT.)

YcTea ckBaxkuH collar

HMHTepBanbl CKBaxkKuH interval

[IpAMOYTONBbHUK, B KOTOPOM
reHepupyeTcs Habop.
3epno I'CY gnsa
BOCTIpOU3BOOUMOCTH. O -
CIIy4aWHO IIPU KaXXaoM
3alyckKe.

[ITecTs pacTpPOB CBEPXY BHUS3:

KPOBJIH M OJIOIIIBEI
BMEIIAIIINX U IBYX
ITPOMBIIIIJIEHHHIX 1JTaCcTOB.
Tpu cTBOpa uepes mIoiangb
ons nomaum B 4.01.
HWHCTPYMEHT IO YMOTYaHUIO
CTPOUT Pa3pe3 Mo KaxkaoMy.
ToueuHBI CIIOU MOOENTU
oypenus (hole id, z, eoh,
PointZ).

Tabmuita momesnu GypeHus
(hole id, from, to, code, kcl).
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

[MnacT 1-% mpoM. MHorokaHanbHBINA I'PUL;: 10 3amIpocy
KPOBJIS, IIOMOIIIBa,
copgeprkKaHue, MUHTHIIL.

[TnacT 2-1 poM. To ke gis BTOpOro 110 3a1pocy
IIPOMEBIIIJIEHHOTO IIJIacTa, oA
He3aBUCUMEIE.

PasmnoMm, mapkep ¢ Z, 30Ha IHeMo-BeKTOpHI Ond 4.05: 110 3ampocy

nuHuS 6e3 Z, KOHTYP C Z,
IIOJIUTOH 30HEI.

OnpokunyTtas TIN 3D-rpaHu OIIPOKUHYTOM IO 3ampocy
cknanku ansa 4.06.

CTpYyKTypHBIE 3JIEMEHTHI U CJIeJbI BEIX0da. [leMo OTHaéT OBa CJIOS C aHAIUTUYECKUM 3TaJIOHOM
IJIS IPOBEPKU YTJIOB.

CTpyKTypHBEIE 3JIEMEHTHl YCTPOEHH TaK. Tpu JIWHUU IepecekaroT Ipsamou Paspe3 2 mpu ogHOM
WCTUHHOM yTJie B 25 I'paJlyCOB U PaA3HBIX a3uUMyTaXxX IaJeHUs, I09TOMY BUOUMBIE YIJIbI BBIXOOST
25, 18.25 u HONb. OXUAgaeMoe 3HaYEHME 3allUCaHO B II0JIe app_exp, u pe3ynbTaT 4.05 cBepsercsa
YMCJIOM, a He Ha rjia3. [IpsaMoi pa3pes BHIOPaH HAPOYHO, BEOb Ha IOMaHOM a3UMYyT 3BEHA MEHSIETCS
10 XO/y, ¥ 3TaJIOH IepecTaéT ObITh OOHO3HAYHEIM.

Cnenrel BeIxOma ansa 4.12 takue - monorui (20 rpapgycos), KpyTou (72) u HaMepPeHHO NIPSIMOU B
11aHe. [To mepBEIM OIBYyM MHCTPYMEHT 00513aH BepHYTh Yuca U3 nosei dip true u az_true. Tperuit
IIPOBEPSET OTKAa3 - 3ajIeTaHue I10 IPSIMOMY ClIeny He onpeneneHo. KpyToil HyzKeH O0TOelbHO, IOTOMY
YTO MOATOHKA IO Z Ha HEM IIOMJIbIIA OBI.

IMonHbI# TTIEPEeYeHb IT0JIEH BEIXOIHBIX CIIOEB - B IpuioxkeHuu [aHHbIE OJis1 pa3pe3a (pasmen «Iloms
IeMO-CJIOEB» B KOHIIe PYKOBOLCTBA).

4.11 O0pa3en cupaBOYHHKA IUIACTOB

NHCTPYMEHT KJIafI€T B ITPOEKT ITOCTABIIIeMbIM 06 pa3el] ClipaBOYHHUKaA IIJIaCTOB - TOT CaMBbIH, KOTOPHIH
uymurtaioT 4.01 1 4.02. HykeH oH 110 TpocToi mpuunHe. O6pa3zel 1exkuT ¢pailjioMm B KaTajore IjiaruHa,
KyIa II0Nb30BaTesib 0OLIYHO He 3arisabiBaeT. be3 3Toro Imara CIpaBOYHUK IIPUXOOUTCS UCKATh
BPYYHYIO, a He HalMs, IOAATh B pa3pe3 IPOM3BOIbHYIO TAOIHUIY U IOIYUYUTE 4epTEXK 6e3 IBeTa.

I[TapameTpoB y umHCTpyMeHTa HeT. OOuH IPOTOH - M cio¥ CmpaBOYHHK IIacTOB (0oOpa3eir)
MOSIBJISIETCS B IPOEKTE U Cpa3y BUMEH B BHIIIaJaOIEM CIIMCKe MHCTPYMEHTOB pa3pesa.

Y10 BHYTpH

Tabnuiia 6e3 reoMeTpuH, OJHA CTPOKA Ha TJIACT WM MEXOYIIacThe, CBepPXy BHU3 IO pa3pesy.
KomoHKY Takwue - KOO Tejla, HoMep CBepxXy BHU3, TeJNO (IJIaCT WM MeXKOYIIacThke), IIBeT, a TaKxkKe
HeoOsI3aTeNnbHLIE TOJMINA U MPpUMedYaHue, KOTOPhIe YUTAIOTCsI, HO IOKa He MCIOJIb3yI0TCH.

Oo6pa3zelr cobpaH o BepxHEKaMCKOMY MECTOPOXKAEHUIO, 37 CTPOK OT MOKPOBHBIX OTJIOKEHHU IO
HUJKHEeN KaMeHHOU comnu. [Jisg Opyroro MeCTOPOXKIOEHUS OH CIyXKUT ckKejneToM. CoxXxpaHUTE CJION B
¢aiin mratHEIMU cpefcTBaMyu QGIS u mpaBbTe KOMOBI, IIOPSAOOK M IIBETA IO CBOIO CTPaTUTPadHUio.

Tes1i0 3an0IHsIET T€0JIOT

IToBTOPpUMM TJIaBHOE TPO COPaBOYHHUK. Tejo u3 Koja He BeIBOOUTCA. Ilmact AB 1m0 HamucaHUIO
BBITTIIOUT KakK «A Iaoc Bb», HO 3TO LenpHBIY II71acT, BHYTPU KOTOPOro nexart A, b, kopx A-A’ u A’.
Mexpynnactee B-B 13 KoZa He BEIBOOUTCS BOBCE, IIOTOMY 4TO Ilacta b B cnucke Het, ecTh Ab.
VHCTPpYMEHT 3HQUEHUS TeJla HE IEPECUYUTHIBAET U B 9TOM CMBICJIE HE YMHEE 4YEJIOBEKA, KOTOPBIU UX
IPOCTaBUII.
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CocTaBHBIE TeJia cepbie

B o6pasiie ects KpIlla+6 - coctaBHOe Teno, cymMa Kpllla, mexpynnactesa Kpllla-6 u Kplll6. Takue
KOHIJIOMEepAaTEl B CIIPAaBOYHUKE KPacsaTCS CEPHIM, TeM Ke OTTEHKOM, KaKUM IIJIaTuH IIoMedaeT
Heoll0O3HaHHOe. ITpyynHa B TOM, 4TO I[BET COCTABHOI'O Tejla U3 LIBETOB ero 4acTel He BEIBOOUTCH.
YacTu MOryT OBITH pPa3HBIX LIBETOB, U JII000M BRIOOP OB OBl mpom3BOJioM. Cephli YUTAETCS Kak
«UBeT He 3afjlaH», U ero CTaBUT YeJIOBeK.

CocencTBO 11€JIOT0 C YaCTSIMU B OOHOM CHUCKe MMeeT IieHy. [IopsSAmoK CBepXy BHU3 €IUH, I03TOMY
Mmexny KpIllo u KpIllB Temeps jexar OBa Tena, a He OOHO, ¥ TTapa TaKWUX I'PAaHUI] Ha pa3pes3e JacT
Cepylo II0JIOCy C IepedYHeM BMEeCTO MMEHU MeXAyIIacThsa. Ha KpymHOM TpaHyJIAPHOCTH, MEXOy
KplIlla+6 u KpIIIB, BCE cxonuTCs: OOBIYHBIM 00Pa30M.

Tort xe daiu e QGIS

Oo6paser1 1exkuT B nanke templates BHyTpu KaTaora IjaruHa B IBYX BUaX, plast_reference vkmks.xlsx
U plast_reference vkmks.csv. B kHure Excel ecTh BTOPOM HHUCT C IpaBUJIaMU 3aloIHeHUs. IIpaBbTe
JTI00BIM YIOOHBIM CITOCOO0M, MHCTPYMEHTH pa3pe3a MPUHUMAIOT u Tabsully mpoekTta, u GeoPackage,
u CSV.

4.12 9n1eMeHTHI 3ajIeraHMs IO CjIeay BhIX0Oa

Cuuraet YroJl 1 a3UuMyT IIadeHUud I10 TpéXMepHOMy ciieny BBIXOHOaA I'PAHMUIIBI HA IIOBEPXHOCTH.

[TapameTp Yro 3amaér ITo ymonyaHuIo / COBET
Crnenrnl BEIXOIA JInauu c otmeTKkamu (Z B -
BepIIMHAaX).
OkHO, BEPILIVH 0 - ogHO 3aneranve Ha BECh 0
cjief], "Ha4Ye CKOJIb34Illee OKHO.
HawumMeHbIllasgd n30THYTOCTh ITopor 06yCIOBIIEHHOCTH, 0.15
(mort.) HHUKe KOTOPOT'o CJiefyeT OTKa3.

OTKyna Oepércst 3ajieranue. Ecnu rpaHuIla IjlacTa WA pas3joMa onudpoBaHa C OTMETKAMH,
IJIOCKOCTb 110 HE¥ BOCCTAHAB/IMBAETCS OOHO3HAYHO, a M3 IIJIOCKOCTU BHIIAHAIOT o0a 37eMeHTa
3aneranus. [IpaBuiIo TPEX TOYEK - MUHUMAJIbHBIA ClIy4al, 37eCh CYHUTAETCs 10 BCeM BepIIuHaM
cpasy.

Metopn B3AT mo AnbMeHOuWHTepy. HopMmasbk K IIJIOCKOCTH 3TO COOCTBEHHBIM BEKTOP MaTPUIIBI
OpUEeHTaluU IPU HauMeHbIIIeM COOCTBEHHOM 3HadeHMU. [IoATOHKa BUMA z = a-x + by + c IIPOIIE,
HO pa3Ba/IUBaeTCs Ha KPYTHIX 3ajeraHusdX, rae KodhUIIMeHTH YXOOdaT B 6€CKOHEeYHOCTh. Yepes
CoOCTBEHHEBIE BEKTOPHI KPYTU3HA IIEPECTAET OBITH OCOOBIM CIIydaeM.

I[Ipsimoii B mjIaHe cCjie[ 3a/IeraHHsi He ompeaesasier. Yepe3 OOHy MPSIMYI0 B IIPOCTPAHCTBE
TPOXoOUT GECKOHEYHO MHOTO IIJIOCKOCTEHM, OHM BpPAIaloTCsI BOKPYT He€ KaK CTPAHUIILI BOKPYT
KOpelllka. MHCTPYMEHT BUAWUT 3TO IO OTHOLIEHWIO COOCTBEHHBIX 3HAYEHWH W OTKA3bIBAET C
IIPUYMHON BMECTO YBEPEHHOTO YHCJla U3 IIyMa OKPYTJIeHWs. Mepa muineTcsi B mojie planar, roe
HOJIb 9TO TOYKM Ha IPSAMOM, a eIUHHIA pa3Max B IByX HallPaBIEHUSX.

CkilaiKa JIOBHTCSI HEBA3KOM. MeToy Ipe[rosiaraeT, 4To CJie[ JIeKUT Ha OOHOW IIJIOCKOCTH, a
OUHHAS TPaHUIla PEOKOo JeXKUT, el MellaloT QIeKcypa, CMelleHne pa3jioMoM, neperud. CpenHsas
HeBSI3Ka TOYEK OT IUIOCKOCTHU IUIINETCS B I10Jie rms, U OOJbllIoe 3HaYeHMe O3HaydaeT, YTO OJHOTO
3ajieTaHsi Ha BeCh CJIel He cymlecTByeT. Torga BKIIIOYaliTe OKHO, 3ajeraHue CYUTAeTCs IIO
CKOJIb3SIIIEMY YYaCTKy, ¥ Ha BHIXOfe OyoeT ero u3MeHeHHe BIOJIb I'PAHUIILI, YTO MOJIE3HEE OTHOTO
CpemHero 4Yucia.

Mecto B nmemnouke. Brixon nogaércsa npsimo B 4.05, roe mons dip u dip az u oxupatmorcs. Ecnou
penbed 3amaH TOPU3OHTAIAMM, a Cllef IIJIOCKWM, IPOBEOUTe ero cliepBa udepe3 2.22 - OTMETKH
CHUMYTCS C IIPUMEIKAIOIIUX TOPU3OHTAJIEN.
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4.13 CogepXaHusA IO IIACTY B YCThAX

CBopuT mipo6GBl OTPOOOBAHUS K OOHOMY YKCJTY Ha CKBAXKWHY U KJTAQOET €T0 B TOYKY YCThSI. ITO BXO[
OJIs1 KpDUTHHTA, JaJbllle KapTa cogepxkauuii ctpoutcs 1.02, kak mobas gpyrasi KapTa, CBOUX CPEICTB
VHTEPUIOISIINY 30eCh HET.

NHCTPYMEHT 3aMbIKAEeT HEToYKYy OT 6a3bl 0 KapThl. | €0OKOHCTPYKTOP BHIIPYKaeT IIPOoOH TabmuIlei
chem, pa3pe3 KpacuTcsa o HuM B 4.02, a 30ech Te XKe NPoOLl IpeBpalaloTCsa B TOUKYU, 10 KOTOPHIM
CUMTaEeTCs IJIoUIagHOE pacupenesieHue.

IMToyeMy CTHIKOBKA HAET IO I TyOMHAM

Hape3ka onpo6GoBaHHus ¥ Hape3Ka JIMTOJIOTMU COBIaAaloT penko. [IpoGa MoxKeT yexkaTb BHYTPHU
IylacTa, IepecekaTh I'PaHUIy [ABYX WJIM NOKPHIBAaTh HECKOJIbKO, Belb IIpo0y OepyT IO KEpHY, a
TPaHUIEl IPOBOLSAT 110 onucaHuio. [I09TOMy CTHIKOBAThH 110 HOMEPY 3aIlMCHU HeIb3s, CTHEIKYIOT II0
riyOuHaM OT yCThs.

Bec mpo6HI 9TO [OIKHA €€ MepeKpPLITUA ¢ IacToM. [Tpo6a, momasiias B IJIACT HAIOJIOBUHY, X BECUT
IIOJIOBUHY CBOEM ONIMHLI. EC/TM ITacT BCKPBIT CTBOJIOM OBaXK[abl, 00a MHTEepBajla CBOOSITCS B OOHO
YHCJIO, ¥ BEC KaxKOOr'0 3TO [INHAa, oOeclieuyeHHasT JaHHBIMH.

OTcyTCcTBYyOIIEE COePKaHHUEe He HOJIb

OTO IIpPaBUJIO, Paf¥ KOTOPOIO0 MHCTPYMEHT YCTPOEH UMEHHO TaK. Y Pa3HBIX NPEeAIpPUATUN Pa3HbIN
HabOp KOMIIOHEHTOB, I'Ie-TO €CTh OPOM ¥ MOIIHOCTB, TIe-TO HEeT. [lycTas s4eiika O3Ha4YaeT, 4YTO
KOMIIOHEHT He OIIPEIessajiv, a He 4YTO ero HeT B IIOPOAE.

IMTosToMmy mpoba 6e3 3HAYEHMUs MO KOMIIOHEHTY BHIIAfaeT W3 CPEIHEro BMECTE CO CBOMM BECOM.
IMopcTaHoOBKa HYJIA Oana OBl 3aBeOMO 3aHUXKEHHOe CpegHee, U TeM CUIbHee, YeM peke KOMIOHEHT
BCcTpedaeTcsi. CUMTaTh TaK JUCKPUMHUHAHTHYIO (DYHKIINIO 3HAYUT IIOJIYYUTh YBEPEHHBIN 1 HEBEPHBIN
OTBET.

BwMmecTe co CpeoHUM B (oA (0) ] KJ'IaJIéTCH OXBaT IT0 KaXKJOMY KOMIIOHEHTY OTOEJIbHO, TO €CTh KaKasd O0JIA
MOIITHOCTH IIJIaCTa oGecrieueHa OAaHHBIMHW UMEHHO I10 HEMY. y XJIOPHUCTOT'O KaJInsA OXBAaT MOXKeET OBITh
IIOJIHBIM, y 6p0Ma IIOJIOBUHHBIM, 1 OOHO 06Luee YHCJIO 3TO CKPHIJIO OFHL.

ITapaMeTpsbI

[TapameTp Yrto 3apaérT ITo ymonganuio / COBET

Yctbs ckBaxkuH (collar, Touku) TodYeuHBIN CITIOM YCTHEB. -

HWHTepBassl 10 CTBOLY JIutosyorus c KogaMu IJIacTOB. -

(interval, Tabmnuma)

[Tpo6rr ompoboBaHus (chem, [TpoO®I ¢ TIIyOMHAMU U -

Tabnuia) CoflePKaHUSIMU.

[Momnsa comepKaHuM Kakye KOMIIOHEHTHI CHUTATh. BRIOMPAETCS U3 ITOIeH

TabIHUIEI ITPOO

Kop nimacra OnouH Koo U3 HOoJIs Koaa "Hanpumep Kpll
WHTEPBAJIOB.

HawumenbImui oxBaT mjacTa ITopor gnsa moMeTKHu 0.5

npobamu (Io.) HEHaOEXKHBIX.

ComepxkaHHUSA B YCThSIX BrIXOomHOM TOYEYHEBIN CIIOH. -

IMTons I/IJIeHTI/I(l)I/IKaTOpa n I"JIY6I/IH HIIYyTCsA IIO0 OXKHOA€MBIM HMMEHaM CaMH, 3aJaBaTb UX BPYYHYIO
HY2KHO TOJIBKO Ha HECTAaHOAPTHBIX NaHHBIX.
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YTO B BHIXOZHOM CJIO€

B croe nexaT To4yKa YCTbS, KOI IIJIaCTa, MOIIHOCTh IJIACTa II0 CTBOJIY, OXBAT MPOo0aMM M YHCJIO
3aeBIINX IIPoO.

I[am;me UOYyT II0 OBa II0JId Ha KOMIIOHEHT - CaMO COOep2XKaHue U OXBaT II0 HEMY C HpHCTaBKOﬁ cov .

3HaYeHUsT C HU3KUM OXBAaTOM U3 CJIOSI HE BEHIOPACHIBAIOTCS, PeIlaTh 3a MOIb30BaTesi, KaKoM OXBaT
OOCTaTO4YeH, HempaBuibHO. OTOUpaNTe IO IMOJII0 COver TMepeq moJadyell B KPUTHUHT, @ UHCTPYMEHT
MUIIET B XKyPHAaJI, CKOJIbKO TaKUX CKBaXKWH.

IMepekpriTus TP0o0 MexkAy CO00M CUHMTAIOTCS M IIONagaloT B CBOAKY. [IBe mMpoOnI Ha OOHY I'JIyOHHY
9TO CIIOP B JaHHEIX, U MOJIYaThb O HEM HeJb3s.

I'eororuueckasi MoaeIb

I'pynma cobupaeT MHCTPYMEHTHI, paboTawIlre He C OQHON MOBEPXHOCTHIO, a C Mavykou. Kposnu u
MMOMOIIBEI COCETHUX TEJI CBSI3aHBI MeXKay c0o00, 1 CBsI3b 3Ta JInbo cobmopgaeTcs, Tub0 HapylleHa.
IIpoBepuTh €€ U eCTh IepBas 3amada. Bropas - UMEThb B PACIOPSKEHUH 3aBeOOMO M3BECTHHIHM
MaTepuajl, Ha KOTOPOM BUOHO, TIe TPUIOBOE IpecTaBjieHrue paboTaeT, a rae IepecTaer.

5. 'eororuueckasi Mmogejb (0eta)

5.01 Corj1acoBaHHOCTS IIAYKH II/IACTOB

KpOBJ’II/I X IIOOOIIBEI OOBIYHO CTPOSATCHA IIOPO3HB, KaxKasi IIOBEPXHOCTbE UHTEPIIOJIMPYETCHA II0 CBOUM
3aMeépaM U HUYEero He 3HA€eT O CyIlIeCTBOBAHUHU COCENHUX. IToka mmacTel BEIOEP2KAHBI, 9TO oCTaéTcs
He3aMeTHHIM. B 30He BHIKIIMHUBAHUS MOIIHOCTh UOET K HYJIIO, 1 OB€ HE€3aBHCHMO IIOCTPOEHHEIE
IIOBEPXHOCTH IIOYTHU Hen30exKHO IIepeceKarTCHd.

Ianbire apudMeTHKa MO TaKOM MadyKe JAAa€T OTPUIlATEIbHBEIE MOIITHOCTH M OOBEMEI, a Ha pa3pese
3TO BUJHO BHIBEPHYTHIMHU I10JI0OCaMu. MHCTPYMEHT OTBEYaeT Ha BOMPOC, ECTh JIM TAKUE MECTa U TAe
VMEHHO.

YT0 cuMTaercs

BBIK/JIMHUBaHMe - MOITHOCTh B IIpefejiax AOoMIyCcKa OT Hy/s. DTO reoyiorus, a He nedeKT, I03TOMy
CYHNTAETCS OTHOEeJIbHON 30HOM.

OTpnuaTeanaﬂ MOITHOCTB - KPOBJIA IIJIaCTa HUZXKe €ro IIOOOIIIBEI.

ITepexIécT cocemeM - IOMOIIBA BHIIIENIEXKAIIEro OMyCTHIAaCh HUXKEe KPOBJIM HUKeexXKalllero.
IIpoBepKa OTHeNbHAs U He CBOOMTCS K MPEIBIOYINEeH, Bedb KaXK[OBIM IIJIacT IO OJHUHOYKE MOXKET
OBITE IIeJI, @ BMECTE OHU IIePEeKPLIBAIOTCS.

HauMeHbIIHH 3a30p MEXOy COCEIsIMHU BHIDAETCS KApTOH, a He TOJIBKO YKMCJIOM. YHUCIIO TOBOPHUT,
CKOJIbKO, KapTa - I'fle, ¥ TaM [IePeXJIECT BO3HUKHET IIPYU CJIeAYIOlIeM IepecyéTe IOBEPXHOCTEH.

HpH3HaK nepeBépHyToro ImopsaAgKa Cpa6aTbIBaeT, eClin HepeXJ’IéCT 3aH4AJI IIOYTH BCIO IIJIOIIadb, a
BHYTPH I1JIaCTOB YHCTO. ['eomorus Tak He BHITJISIOUT, HACTOSAITUN nepexnéCT MECTHBIU U COCelnCTByeT
C BEIKIMHUBaHueM. [loutu HaBE€PHs’KaA IIJIaCThI IIOOaHBI CHU3Y BBEPX.

[omyck BHIKJIMHUBAHUSA 3aJa€TCsl IlapaMeTPOM U II0 CMBICIy PaBeH TOYHOCTU IIOCTPOEHUS
noBepxHoOCTeH. [Ipy HYJIEBOM AOIMYCKe YUCJIEHHBIN IIYM B 30HE CXOXKIEHUS IIOCHIIJIETCS B OIIUOKU.
OTKyna 0epeTcsi MOPsITOK IJIaCTOB

IMopsimok 3anieraHus CBepXy BHU3 UHCTPYMEHT OepET M3 JepeBa CJI0EB IIPOEKTa, a €CNU NOoHaH
CIIPABOYHUK IIJIACTOB - U3 Hero. [Topsamok BeIOOpa (daiinoB B guanore He 3HauuT Huuero, QGIS ero
He COXpaHseT, U IIojlaraThbCs Ha HeTo Hesib3s. OTKyHa B3ST IIOPSAO0K, ITIedaTaeTcs B XKypHal.
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CopaBOYHUK NPUMEHSETCS, TOJIbKO €CJIM OMMCHIBAET MOOaHHBIE IIAcThl. UyKO0M CIPaBOYHHK, HE
COBIIAAAIOIINHM HH OOHUM KOJIOM, HTHOPUPYETCS C COOOIIIEHUEM, a He 3aaéT CIIyYalHbIN IOPSA0K.

Y10 Ha BBIXOE

Ha BmIXOOme pacTtp 30H C KOOaM¥ - COTJIACOBAHO, BHIKIWHWBaHWE, OTPUIlATEJIbHAs MOIITHOCTD,
IIepexJIEcT - ¥ KapTa HauMeHBbIIero 3a3opa [0 CoCcemHero Iacra. B xKypHan o KaxmoMmy IIjIacTy
UOET OUana3oH MOIUIHOCTH M TJIOUIafu 30H, IO KaXXAOW Iape cocemell - HaUMEHBIINHM 3a30p U
IJIoIanmb IepexiéecTa.

[Mnomiamy medyaTalOTCs B FeKTapaX, a He B SYeiKax, Be[lb ThICA4Ya SYeeK Ha MEeTPOBOM CeTKe M Ha
TPUAIIQTUMETPOBOM PA3IUYalOTCs B IEBSITHCOT Pas.

Yero MHCTPYMEHT He pellaer

OTpunaTtesibHass MOIITHOCTE ObIBAET ABYX ITPOMCXOXKIOEHUM, W apuPMETHUKON UX HE Pa3JIUYUTh, ITO
6o omubKa MHTEPIONanuu, Tubo ONMPOKUALIBaHUWE IJIacTa Ha CKjajgke. MHCTPYyMEHT OoTMedaeT
MecCTa U IeYaTaeT YKCiia, HO IIPUTroBOpa He BEIHOCUT. Pa3nuyaloT ux maHHble OypeHusi. Ecu Kombl
10 CTBOJIY UOYT HE B CTPATUTPadUUYEeCKOM ITOPSIOKE, 9TO IPU3HAK ONPOKUIOBIBAHUS, U CUUTAETCS OH
IIPSIMO TI0 MofAenu OypeHus.

OTIUYUTE CPe3 OT BEIKITMHUBAHUS 0€3 IIOBEPXHOCTH PACTBOPEHUS Ha BXOIe TOXKe HeNlb3s. Y cpes3a
MOIITHOCTEL OOPBIBAETCS HA 3epKajie, V BEIKIMHUBAHUS KPOBIIS C IOMOIIBOM CXOOSITCS MEKIY COOOM,
a Ha KapTe 30H 00a cJIy4yasi BHITJIIOSAT OOUHAKOBO.

5.02 IIpumep pa3pe3a (HemMo)

HNHCTPYMEHT CTPOUT y4eOHEBIM pa3pe3 BEPXHEKaMCKOT'0 THIIA CO BCEMM CJIy4asMH, Pagu KOTOPHIX
CyllleCTByeT ocTajbHasg rpynmna. [lone3eH OH TeM, 4YTO OTBeT MU3BEeCTEH 3apaHee, U Jroboe
pacxoXaeHue C HUM eCTh OIIuOKa UHCTPYMEHTA, a He JaHHEIX.

YTo B mpuMepe

KosioHKa B3sTa U3 CIpaBOYHUKA IIJIACTOB IEJITMKOM, TPUALATh IIECTh TeNl cBepxy BHU3. CHadana
ITOKPOBHEBIE OTJIOZKEHUS, IIECTPOIIBETHAsI U TEPPUTEeHHO-KapOOHaTHAS TOJIIIIH, COJITHO-MeprejibHas
Tomnia. JlanbIillie COJib C IEePEXOAHOU ITaYKOM, MOKPOBHOM KaMEeHHOHN COJIbI0, KapHAJIJIMTOBOU 30HOU
C MeXOyIJIaCTbAMU. 3aTeM CUJIbBUHUTOBHIE IIJIaCTHI, IIOACTUJIAIOIIAsA COJIb, MAaPKUPYIOIIas I'JIMHa U
HUXHAA COJIb. Me}KJIyTIJ'IaCTBH 30eChb TaKHue 2Ke Tejla, KaK I1JIaCTHI.

JIexxauasi CKJIagKa B cepefuHe MJOIIaau. Y €€ 3aMKa BepTUKajbHas CKBaXKMHa IlepeceKaeT
OIHO M TO K€ TeJI0 TPUXKOLI, B TOPU30HTaIbHOM KpBIJIE, B BEPXHE! Ayre U B HUXKHEM, a cocegHee
BCKpPBIBAeTCs OBaxKabl. Hayl TOUKOM B ITJlTaHEe OKA3bIBAETCS HECKOJIBKO KPOBEJIb, I OTMETKA IePeCTaéT
ObITh PyHKITMEN OABYX KOoOpauHAT. HuKakas IMIOTHOCTb CETH 3TOTO HE UCIIPABUT.

BbBIKJIMHHBaHHE CBOOUT MOIIHOCTh OOHOTO IIJlacTa K HYIIIO CrIazkeHHOU CTYII€HBIO ME€XKNOYy OBYMHA
I'DaHULIaMU. FpaHI/II.[BI BEIOAIOTCA JIMHUAMHU - TEM CaMbIM BXOIOOM, KOTOpBII;I HY2KEH OJId IIOCTPOEeHUuA
TpeHOa MOITHOCTH.

CoJISTHOM KYIIO/I CO CPe3aHHOH BEpPXYIIKOM CTOHUT B CTOPOHE OT CKJIagKu. KyIon mogHuMaeT
COJIb LIeJTUKOM, a ITOBEPXHOCTh PAaCTBOPEHUS Cpe3aeT MONHSITOe CBEPXY, U CPe3aeTCsi He OMHO TeJIo,
a BCsI KOJIOHKA BHU3 [0 YPOBHSI PACTBOPEHUsI. 3ePKAJI0 3TO KPOBJIsi HEe Ha3HAUYEHHOI'0 Teja, a TOTo,
KOTOPOE yIIeJiesio, - B CTOPOHE OT KyIIoJla IlepexoHas Madka, Haf CBOIOM IIOKPOBHAs COJIb.

Conano-meprenbﬂaﬂ TOJIIIa JIerJla Ha CPEe3aHHYIO COJIb U 3aIllOJIHAEeT BCE [0 ITOMIOIIBHI TEPPUTEHHO-
Kap60HaTHOﬁ, IIO3TOMY Ha KYIIOJIOM OHA TOHKad, a B CTOPOHE IIOJIHa4Ad.
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rpHI[bI B 30H€ CKJIaJKH HEeBEpPHBbI HAPOYHO

I[ToBEpPXHOCTU CTPOSITCS IO MEPBOMY CBEPXY BCKPHITHUIO, TO €CTh POBHO TakK, KakK mx coOpamn Onl
YeJ0BeK, pa30o0paBIlInii 3aMepPhl U3 CKBAaXKUH U HE 3aMETHUBIINUIN ONMPOKUOLIBaHUS. B 30He CKagku
OHU HEeOEeWCTBUTEJIbHBEI II0 IMOCTPOEHUIO, ¥ 3TO COEelaHO HaMepeHHO, Beab 5.01 Ha Takmx rpupax
o0si3aHa IoKa3aTh MEPEXJIECT U OTPHUIlATEJIbHbIE MOIIHOCTHU. KOHTYp 30HHI BHIOAETCS OTHEIBHBIM
cnoeM, 4TOOHl He IPUHUMATD €€ 3a OIMNOKY UHCTPYMEHTA.

YTo0 Ha BBIXOJE

[ToBepxXHOCTU NIUIINYTCS B MANKy IO (ally Ha KOHTAKT U IPy35ATCS B IPYINY B HNOPSAOKE KOJIOHKH.
TpupguaTh ceMb OTAETBHEIX CTPOK B AUAaJIOTe OTKPHIBATh OBIO OBl HEYEM, O3TOMY B ITapaMeTpax
CTOUT OIHAa IIalkKa.

KpomMme moBepxHOCTeM BHIJAETCSI BCE, YTO HYXKHO [Jid PabOTHI C MAYKOM, - 3ePKaji0 PaCTBOPEHUS
M KapTa BHEIXOIa IO 3epKajio, MOIIHOCTL BOOO3AIlMTHON TOJIIIM OT KPOBJH IIJIacTa B mo 3epkaina,
YCThbsA U UHTEPBAJIBI MOOEIIN 6ypeHI/m C HOMEPOM BCKDPBITHUA B IIOJIE entry, I'PDaHUIBI BEIKJIMHUBaHUA
ITUHUSIMU ¥ KOHTYP 30HHBI CKJIadKH, CHIPaBOYHUK IIJIAaCTOB C KOJaMHU, IIOPAOKOM, BUAOM Tejla U IIBETOM.

Bcé OETEPMHUHUPOBAHO, OOHH U T€ K€ IIapaMeTPhI HJal0T OOWH U TOT 2K€ pa3pes.

Kak 3TuM no/JI530BaThCs

IMocTpotiTe mpuMep, momaiiTe ero mosepxHoctu B 5.01 u ybeguTech, 4TO MEPEXIECT HAXOOUTCS B
30HEe CKJIaJIKH, a BEIKJIMHUBAHMUE TaM, T'Ie 3adaHbl TPaHULIbl. 3aTEM IIPOBEOUTE IUHUIO pa3pe3a uepes3
CBOJI KyIoja nHCTpyMeHTOM 4.01, momaB CIpaBOYHUK m1acToB. [1010CH 0OpPHIBAIOTCS Ha 3epKaile,
HaJl CBOOOM BEPXHET'0 Tejla HET BOBCE, a CJiefyolilee 000pBaHO. DTO U €CTh KapTUHA, KOTOPYIO HaéT
9PO3UOHHKIM KOHTAKT, U IO Hel yOOOHO IPOBEPSATh, KakK BemyT ce0s pa3pe3kl Ha HaCTOSAIUX JaHHbIX.

5.03 Coopka ma4yku oT penabeda

Komouka CTPOUTCHA CBEPXY BHHU3, TEJIO 3a TEJIOM IIO CIIPDABOYHHUKY. I KaKOoro Tena HUHTEPIIONINPYyeTCA
MOIITHOCTE ITIO CKBaXHWHaM, IIOOOIIBa IIOJIy4dYa€TCsA BBIYUTaHUMEM MOIIHOCTHU H3 BHIIIIEJIeKallleld
ITIOBEPXHOCTH, U OHA K€ CJIY2KHUT BEPXOM [JIsA CIIEOAYIOIIEero.

IMoyeMy 3TO HAAEKHO

Ecnm wmoimHOCTH HeOoTPpHUllaTeJIbHBI, IIOBEPXHOCTHM HE€ MOI'YyT IIepeCeYbCsi, OHH IIOJIy4YalOTCsA
BBEIYMTaHHEM OOHaA U3 npyroﬁ. HerOTI/IBOpeT-II/IBOCTb BEIXOOUT IIO IIOCTPOEHHIO, a He HpOBepKOﬁ
IIociie.

YeM 3a 3TO IJIATAT

OmmbKa KaXKao¥ MOIIHOCTH CKJIQABIBAETCS C IPEObIAYIIMMY, U K HUXKHUM TelaM HaKOIJIEHHOEe
OTKJIOHEHHWE CIOCOOHO MHPEBBICUTH CaMy MOIIHOCTb. CxeMa TOOUTCSA OJig HETTyOOKUX ITadyeK U
WHXKEeHEPHHBIX 3afiay, TOe BePXHUU KOHTAKT U €CTh JHEeBHas II0BEPXHOCTh.

IIna rny0oKMX Mauvek MomaiTe OMOPHOM MPOCIEeXEHHBIM KOHTAKT M YKaxKUTe, Ybeill KPOBJIEW OH
cnyxuTt. Torma c6opka UOET OT HETO B 00e CTOPOHEBI, BHU3 BEHIYMTAHUEM WM BBEpPX IIpubOaBIIEHUEM,
U omnmbOKa OEeJIATCS IIOIOoJIaM.

YT10 cuMTaeTCcsi MOIIHOCTbHIO

MormtHoCcTs 6€PETCSA MO CTBOJIY W NIPUBOOUTCS K BEPTHKAIM IO YIJIy IageHus. Y HaKJIOHHOM
CKBaXXHWHBI BCKPHITAs MOIITHOCTE GOJIBbINIe UCTUHHOM, ¥ 0e3 MOIpPaBKyU CyMMapHas MOIITHOCTE aYKHu
3aBHINIAETCS. YTOJI YUTAETCS U3 T0JIST ¥ YCThs, 663 Hero CTBOJI CUMTAETCS BEPTUKATbLHEBIM.

OTCYTCTBI/IG TeJla B CKBaXWHE€ 3TO HOJIb, a HE IIPOIIyCK. Me}KJIy TAaKOM CKBAXXWHOM K COCeOmHel
MOITHOCTE YXOOUT B HOJIb, XU T€JIO BEIKJIMHHUBAETCSA CaMoO, 6e3 OTHOEJIBHOI'O MeXaHHu3Ma.
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JIMHMHM KOHTaKTa

TaM, roe Teno BHIXOOWUT Ha MOBEPXHOCTh, MOIIHOCTH BCErO BHIIIEJIeXKalllero paBHa HYIIO IO
oIpenesieHHI0 TPAHUIILI, ¥ 9TO 3HAaYEeHHE U3BECTHO, a HEe OI[€HEHO. Y3IIbl TUHUU ITPOPEKUBAIOTCS C
IIIaTOM HOPSiAKa STYEeHKH, ITIOTOMY YTO I'yCTOTa OIMMPOBKY HE MOJIKHA IIpeBpallaThCs B BEC.

5.04 KoppeKuusi Ma4KH [0 CTAaTHCTHKE MOIIHOCTEH

[IpaBUT yHaACJIeOBaHHYIO MAaYKy, KOTOPYI0 HUKTO He CTaHeT IepecobupaTh 3aHOBO. ITo 3aMepam
CUYMTAETCS CTATUCTHUKA MOIITHOCTH KaXK[I0T0 Tejla U 0epETCS MOBEPUTEIbHEIN HHTEPBal. MOIIHOCTH
Ha I'pUe Cpe3aloTcs 10 ero rpaHuilaM, BCE BHIIIEAINee 3a HUX 3aMeHSEeTCs CaMOM I'paHUIlel, U U3
HUCIIPABJIEHHBIX MOIITHOCTEH Mayka cobupaeTcss 3aHOBO.

Yucrno a4yeek IIPDHU 3TOM HE MEHAETCHd, B OTJIMYUEe OT BBI6paCbIBaHI/IH, - MECTO OCTaéTcCsl, O6€3Bpe}KeHa
TOJIBKO BeIU4YMHA. B cTaTuCTHKE l'[pI/IéM Ha3bIBA€TCA BUH30PDHUPOBAHHUEM.

CpesaHue oTmenseT apTedakT HWHTEPIONSIMH OT TeoJIOTHHM. MOIIHOCTL BHE HHTepBaja Ha
BBIJEP2XKAHHOM TeJle IMTOYTHU HaBEepPHSKa €CTh PAa3rOH MeTOoda MeXIy CKBaXHMHAMHU, a HEe HACTOsIIee
yTomileHue. TaM, rae Telo 3aKOHOMEpPHO MeHsSeT MOIIHOCTb, WHTEepPBall IIMWPOK, W IIpaBKa He
cpabaThHIBaerT.

Cratuctuka Oep€Tcs M3 3aMepoB, €CJIM OHU HomaHbl. be3 HuX MHTEpBaJl CUMUTAETCS II0 CaMOMY
rpuny, u 310 cjabee, BeOb T'PHUM yKe COOEPKUT apTedaKT, KOTOPHIM MBI HileM. UHCTpyMeHT 00
9TOM IpenyIpexkaaeT.

5.05 Mauudect mogenu

3amuchIiBaeT, KaKyl0 POJIb UTPAaeT KaXKablM CJIOM ITPOEKTa, - OIOPHAas MOBEPXHOCTh, KOHTAKT Tela,
3epKa’so, YCThs, MHTEPBAIbl, 3aMePHl OCH, CIIPAaBOYHUK, Ha3eMHEIe HaOIIoqe s, CTBOP, pa3pes.

ITocne cH6opku MPOEKT NIpeBpalllaeTcss B Ha6op pacTpoB u Tabmuil 6e3 SABHONM CTPYKTYpPHL. 4YTO U3
9TOTO 4YTO, 3HAET I10JIb30BaTEJIb, HO 3TU CBEJEHUS He IIepenaloTcsi BMEeCTe C ITpoeKToM. MaHudecT
KHUBET B II0JIh30BaTEIECKUX CBOMCTBax mpoekTa QGIS - mrraTHOe MecTo, KOTOPOe COXPaHsIeTCS B
(datine mpoeKTa U IePEeHOCUTCSA BMECTE C HHUM.

IIpaBuno Takoe. WHCTPYMEHTH 4YHuTal0T MaHUGECT, HO He TpebyioT ero. ECTb poONM - BXOMBI
HaxonOsATcsA caMu. HeT pojel, IOTOMY UTO IPOEKT Yy:KOU UJIU yHACJIeOBaHHEIM, - BCE paboTaeT 1o
SIBHOMY BEIOOPY. MaHudecT cokpallaeT yTh, a He CTAHOBUTCS yCJI0BUEM PabOTHI.

Pornu yrafisIBaloTCs II0 UMeHaM CJIOEB U BRIIAIOTCS TaOIUIel Ha IIPOBEPKY, IIOTOMY YTO UMS HUYEro
He rapaHTupyeT. UyxKue poiH, 3alUCaHHBIE APYTUMU MOAOYJISIMH, COXPAaHSIOTCS, BeOb MaHUDECT
o0mIui, 1 yoajieHrue He3HaKOMOI'0 HapyIuiIo Obl paboTy COCEOHUX MOIYIEH.

IToBepxHOCTH, cOenanHble cOopKol mauyku (5.03), pacmo3HaroTcst 6e3 moramok. COOpKa BHIK/IaObIBAET
MMOBEPXHOCTH (haiaMy M IIPH 3aIlMCU MOMeYaeT KaxKOblH (¢ai ero poiibio. MeTKa eeT BMECTe C
daiinom.

Croli MOXKHO IepeuMeHOBaTh, IIePeHeCTU B OAPYTOH IPOEKT WUJIM OTHATh COCEAY - POJIb OCTAHEeTCs
pu HEM. PaHbIlle TaKue TOBEPXHOCTH Ha3kBamuch «01 KOII» u HU MMOM OOHY ITOOCKA3Ky 110 UMEHU
He TMOAXOOUIH, TO €CTh COOCTBEHHEBIE BRIXOALI MOIYJIST OCTABAIMCh HEPA3MEUYEHHBIMU.

Ucrounuku ponu 6epyTCs IO CTAPIIMHCTBY - CHadaja MaHUMeCT IPOEKTa, 3aTeM MeTKa B (daiine,
3aTeM [orajka 1o mMeHHU. PellleHure YeloBeKa, 3allMCaHHOE B MaHUPECT, He OTMeHseTCSa HU (aiiioMm,
HY OOTamKOM.

5.06 Cxj1ag4aTOCTh MOBEPXHOCTHU

CuunTaeT, HAaCKOJIPKO MOBEPXHOCTh CMSITA, IT0 Pa3bpPOCy OTMETOK BOKPYT MECTHOTO HaK/IOHA.

Cknam4yaTOCThb MEPUTCS IO ITIOBEPXHOCTH, @ HE IO MOIIHOCTH, Bedb ITUJIMHAPUYECKas CKiagKa C
MMOCTOSTHHOM MUCTUHHOM MOIIHOCTHIO CYILIECTBYET U 10 MOIITHOCTHA HEBUOMMA BOBCE.
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IIpssmasi gucmepcusi OTMETOK He roguTcsi. Ha obmem HakjOHe OHAa BeJiMKa BCIOAY, ¥ CIIOKOWHBIN
CKJIOH II0JIy4YaeT Ty Ke OIIeHKY, YTO CMsTas 30Ha. I103TOMy B KaXX[IOM OKHE IIOATOHSIETCS IIJIOCKOCTh
¥ cuuTaeTcs pa3bpoc 0CTaTKOB BOKPYT HeE, TOrla HaKJIOH yXOOUT, @ U3BUJIKCTOCTb OCTaeTCs. TpeHy
WMEHHO JTUHENHBIN, KBapaTUYHLIN BoOpas Obl B cebs 4acThb caMoOM CKJIam4aTOCTH.

OmHO OKHO HMYEro He pelraeT. [Jucnepcus 3aBUCUT OT MaciuTaba, ¥ IpaBuIbHasi Mepa 3TO CKOPOCTh
eé pocTa C pa3MepoM OKHa. HakK/IoH B IBOMHOM JorapudMe M eCTb 3Ta CKOPOCTh. Ha CIIOKOHHOM
ITOBEPXHOCTH OH OKOJIO HYJIsI, Ha CMSTOM 3aMeTHO OOJbIIIe.

OcCTaTOK MOBEPXHOCTH BBEIIAETCS OTHEJILHO U TOIUTCS BXOIOM st ppakTanbHOM Pa3MepHOCTH, BeOb
Ha JeTPEeHOUPOBAHHOMN ITOBEPXHOCTH HAKJIOH BAapHMOTPaMMHbI OIIMCHIBAET U3BUIHUCTOCTD, a He obI1ee
najeHue CJIos.

MommHoCcTh U3 6a3bl 0CTAETCS BTOPHIM, HE3aBUCUMBIM ITPU3HAKOM CKiam4yaTocTH. OHa BCKPHITAs, a
He UCTWHHAS, W Ha KPBIJIe PAcTET TeM CHjibHee, YeM Kpyde 3ajeranue. JIBa pa3HBIX U3MEpPEeHUs,
CXOAOSIINXCS B OMHOM MeCTe, HaméXXHee OQHOTO.

I'mapoiiorusi pex

I'pymnma oTBeYaeT Ha BOIIPOC, KOTOPHIM 000CHOBBIBAIOT 3aTOII/IeHHE. 10 KaKOM OTMETKH IIOTHUMETCS
BOfla IIPY 3aJaHHOM pacXofe M KakKOW pacxop IIPOXOAUT IPU 3aJaHHOM oTMeTKe. CBSI3b MEXMY
pacxonoM ¥ OTMETKOM CTPOUTCS 10 CTBOPY M HA3bIBAETCS KPUBOM PacXOOoOB.

3agava mpuiia U3 IPaKTUKU. [UAPOJIOTH CTPOAT TaKue KPUBLIE B IIpOrpaMMax C PYYHBIM BBOOOM,
TOe Iaphl PacCTOSHME-OTMETKa BBOOATCS Tabnuued o KaXOOMy CTBOPY, a KO3(pDUUMEHTH u
VKJIOHBI 3aMlal0OTCS BPY4YHYIO0. MexXay TeM BCE IlepedHrCclieHHOe - maHHBle, KoTophle B I'MC yxke
ecThb. PaccTossHUS 3aj102K€HHBI B reoMeTpumr CTBOPA, OTMETKHU B IIPOMEPAX, YKIIOH MeXIy CTBOpaMH
CUYUTaETCs U3 KUIoMeTpaxa.

BeTka caMoCTOsTENIbHA M C TEOJIOTMYECKOM MOMesIbI0 He IepeceKaeTcsi, OOIIero Yy HHX TOIbKO
annapat npodurer.

6. I'mapoiorusi pexk

6.01 CTBOpPHI U KPUBHIE PAaCX0d0B

I'maBHBIM MHCTPYMEHT rpymnnbl. [Io CTBOPY ¥ OTMETKaM CTPOUT Tabnuiy u rpaduk 3aBUCUMOCTHU
pacxoma OT OTMETKH.

Kak cuuraercs

ITpoduns GepéTcs Mo BEPIIMHAM CTBOPA, OTMETKa M3 Z BepINUHLL. IIpoMepeHHass OTMETKa TOYHee
m000# Mogenu penbeda, IO3TOMY UCTOYHHUKOM CJIYKHUT caMa reoMeTpHus CTBOpa, a He cpe3 LIMP.

I[Tpoduns menuTcs Ha JIEBHIHM Oeper, pyciio u npaBeiii 6eper. CuuTaTh pa3fenbHo 0013aTeNbHO, BEIb
[IEPOXOBATOCTh MOMMHBI U pyCjla pa3uydaeTcs B pa3bl, U eOUHBIM CUET 3aHUKAET PYCIOBYIO
cocTtaBisamomylo. Ha KaXKpaoM ydacCTKe CYUTAIOTCSA IUIOUIaAb XKHUBOTO CeYeHHUs, IIMpHHa II0
3epKay, CMOUYeHHEIN IepUMeTpP U TuapaBIndecKU paguyc, 3aTeM pacxop o gpopmyne MaHHUHTA.
CyMMapHBIY pacxof eCTh CyMMa y4aCTKOBHIX.

CMoueHHBIN IepuMeTp OepéeTcs IO TBEPOBIM T'pPaHUIIAM, TO €CTh II0 OHY M OTKocaM, 0e3
BEPTUKAJILbHBIX TPaAHUIl yY4aCTKOB. MeTOOUKM 3IeCh PacXOHSATCS, W IIPUHSATO IIPOCTEeHIlee U3
CcorJIallleHuH.

YyacTtku

3agaéTcs OmHMM M3 ABYX CIIOCO00B. JInGO CTBOP NPHUXOOHWT OMHOM JIMHMEH, a TPAHHUIBI CTOST
B IIOJIIX PACCTOSHUSAMU TO mpodumtoo. JIubo TpeMs TUHUSMH C IIOJIEM PO U OOIIMM HMEHEM,
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U Torma pa30uBKa KUBET B IeOMETPHM, KaK THOPOJIOTH ¥ PUCYIOT mpoduau. BTopoii cmocod
MIPeAnoYTHUTEIbHEE, PACCTOSHUS BPYYHYIO HE HY2KHEL.

IITepox0oBaTOCTH M YK/IIOH

BepyTcst 13 monel CTBOpa, a He U3 MTapaMeTpPOB MHCTPyMeHTa. IIpuunHa He B ymo6cTBe. CTBOPOB
MHOTO, V KaXKJOTO CBOM 3HAYEHMS, W IapaMeTpaMHu 3TO He BHIPA3WUTbh, a KaJIUOPOBKA IIPHU ITOJIIX
CBOOUTCHA K IIPpaBKe TE[6J'II/ILIBI. HapaMeTpm CIIy2KaT YMOJ/T4HaHHWEeM [OJid CTBOPOB 6e3 noneﬁ, IIPUHATEIE
3Ha4YeHHUd IIeYaTaloTCs B XKypHal.

VKJIOH yMeeT CUUTAThCS IO IeNmoYKe CTBOPOB. Eciiu 3afaHbl KUJIOMETPaXK ¥ OTMETKH [HA, YKJIOH
Kazkaoro 6epéTcsi K cocegHeMy 10 Pa3HOCTH OTMETOK M PACCTOSTHUIO BIOJIb PeKHU. B cyImecTByoen
IIPAKTHUKE €TI0 IIPOIMUCHEIBAIOT OTHOCUTEJILHO IIPEeObIayIIero CTBoOpa BPy4YHYyIO, 30€Ch Ta XK€ BeJINYUHa
BBIXOIOUT M3 aTPUOYyTOB caMa.

INonss u equHUNbI CTBOPH Ha BXOIeE:

noiue 4TO eOUHUIIEL

sec UMS CTBOPA, 110 HEMY TEKCT
TPYIIUPYIOTCS TUHUU

km KHUJIOMeTpaX OT yCThI KM

role pOJIb IMHUM IIPU ITIofade TPEMS TEKCT: JIEBHIM, PYCJIO, IPaBhIi
JIMHUSIMU

div_1, div_r TPaAHUIIE YYaCTKOB, M

PaCCTOSIHUS 10 TPODUITIO OT
Hayvajla TUHUU

n_left, n_channel, n_right IIepOXOBaTOCTL MaHHUHTA IT0  Oe3pa3MepHas
y4acTKaM
slope VKJIOH BOOHOI IIOBEPXHOCTH M/M

Tabmuila npoMepoB Ha Bxome 6.03 HeceT mond sec, dist, elev 1 km. IIoJie dist 9TO paccTosTHUE IO
CTBOPY B MeTpax, elev abCOMOTHAsI OTMETKA B MeTpaX. PacuéTHEBIEe MO MEPEHOCSTCS, €CIIU OHU
€CTb.

Tabmuila pacxomoB 06eCIIedYeHHOCTH HECET prob B IPOIIEHTaX U q B KyboMeTpax B ceKyHAy. Tabmuma
HabJII0JaeMbIX YPOBHEH HECET level B METpPaxX M label TEKCTOM.

KpuBasi Ha BEIXOMle HECET level M, area M2, width M, perim M, radius M, v M/C, q M3/C, n 6€3pa3MepHYI0 1
slope M/M.

INomBan yepTeskKa HECET TO K€ CaMOe€ U ellé MATh IIOoJIel:

* depth avg - CpenHssd rTyOMHA B MeTpax;

* slope_ppm - YKJIOH B IDOMMUIJIIIE;

®* n_inv - BEJIN4YUNHA, o6paTHa5{ I1€ePOX0BATOCTH;

* g pct - OOJIST OT CYMMapHOI'0 pacxofa B IIPOLIeHTaX;
® part_no - HOMED y4YacCTKa.

OTMeTKM 3eMJIM HecyT dist (paccTOssHHME IO CTBOPY B MeTpax), elev (OTMeTKa B MeTpax) U step
(paccTosiHMe OO IpedbIayIell TOYKU B MeTpax).

YpoBHU HeCyT level M, q M3/C, prob IIPOLIEHTHI, label IIOATHNCH U kind (BUI YPOBHS, prob PACUETHHIH, obs
HabJIIoqaeMublit).

B kakux eguHHIIAX YKJIOH 6e3pa3MepeH, 3TO OTHOIIEHUE IMMafeHus K OJIMHe, MeTP Ha MeTp. B
TOJISIX U TTapaMeTpax OoH 3agaércsa uMeHHO Tak, 0.0004, a He B mpoMusuie. B mogBase depTexa TOT
XKe YKJIOH BLIBOOUTCS OTHEJILHBIM II0JIeM B IIPOMUJIIE, IOTOMY YTO B OTYETHHIX TaGnIuIlaX MUUIYT
UMeHHO Tak. 3HadeHue 15.30 %o B mogBarne 3to 0.0153 B 1mmone cTBOpa.
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[ITepoxoBaTocTh 3ama€tcs Koapoduimentom Maunuunra, 0.030 gnsa uyucroro pycna, 0.070 pns
3apocinei moiMel. CTporo roBopsi, Ko3hduiueHT He Oe3pasMepeH, Pa3sMepHOCTh IPSYETCT B
dopmyne, mosTomy popMysia MeTpUudecKas.

Pacxop BEIXOOUT B KyOOMeTpax B CEKYH/Y IPH IIOIIagN B KBaIPAaTHLIX MeTpPax ¥ paguyce B MeTpax.
IOnsa ¢yTtoB popmyna norpebdoBasnia OBl CBOET0 MHOKUTETIS.

B nmogBane psoom ¢ KoadduimeHTOM HAET 0OpaTHAsA €My BeJIWYMHA, IOTOMY YTO Ha T'MIPOCTBOPE
nedaTtaioT uMeHHO eé. 3HadeHre 10.00 B noxBasne cooTBeTcTByeT 0.100 B mmosie cTBOpa.

lMonss ¢ oxupmaeMbIMu uMeHaMu - sec, km, div l, div r, n left, n channel, n right, slope -
MMOOXBATHIBAIOTCA 0e3 ydacTus II0JIb30BaTesisT, IOOXBadeHHBIE MeYaTaloTCA B XKypHall. ZBHBIN
BEIOOD BCErHa CTaplile HalgeHHOTO.

YpoBHH

Pacxomsr o6ecrieueHHOCTH - 1, 5, 10 IIpoIeHTOB - momaTCs Tabmuiel map o6ecnedYeHHOCTh-Pacxo.
CuyuTaTh UX U3 PANOB HaOJIOOEeHUMN MHCTPYMEHT He OepEeTCs, 3TO TUAPOJIOTUUYecKas CTaTHUCTHUKA.
ITo xpuBOIM KaxXOOMY Pacxody HaXOOUTCS OTMETKa, M YPOBHHU BBIXOOST JTUHUSMHU B YEPTEKHBIX
KOOpAuWHaTaX C TOTOBBIMHU IToAanucsaMu Bumga YBB1%, Kak mx m HaHOCST Ha T'HOPOCTBope. Pacxon
BRIIIIe KPUBOU Ha€T NpenynpexkaeHne, a He 9KCTPAIoIAIINIo.

Hab6mromaeMble YPOBHHU ITOAIOTCS CBOEM Tabuiiei, 0OTMETKON U OANUCHIO. DTO 3aMep, a He Pacuer,
Ha KPUBYIO OH He ONUPAEeTCd M JIOXKUTCSA PAOOM C pacuyéTHBIMHU, Bupma YB 472.90 X/2021. B cnoe
YPOBHEM TaKue CTPOKU noMeudeHH kind=obs, pacuéTtHrie kind=prob, 1 1o aToMy 1010 UM 3aHaETCSA
Pa3HbBIM CTUJID.

YepTEéK CTBOPOB OTHUM CJIOEM

Becob ‘-IepTé}K TUOPOCTBOPA BBEIXOOUT OOHHUM CJIOEM - l'IpO(i)I/IJ'IB, I'PDaHULIBI Y49A4CTKOB, YPOBHU H
nogBan. Yactu Pa3JIN49YalTCA II0JIEM kind, u O(bOpMJ'IeHI/Ie BelllaeTCsA CTHUJIEM Ha Hero, Immo3ToMy
JIUCT CO6I/IpaeTCH OOHH pa3, a AaJibllle MEHAKTCA TOJIBKO NJaHHEIE.

OTMeTKa 3eMJIM JIEKUT B Z BepUINH NPOodUIIs, IO3TOMY OTHEIbHBIN TOUEeYHEIN CJI0U pany NOANncen
He HYyXeH. BepTukajnbHOe NOpeyBelWYeHMe 3afaeTcss napamMeTpoM OTHOIIIEHHE MacHITadOB,
BEPTHKA/Ib K TOPU30HTAJIH, [I0 YMOJIYaHUIO AECATh, KaK Ha T'UAPOCTBOpPAX U UEPTAT. YepTéxk
CTPOUTCSI B COOCTBEHHOM WHXKEHEPHON CHCTEME KOOPAUHAT, K MECTHOCTH OH HE IIPUBSI3aH.

ITogBan yeprexka

IMTonBan He cobupaeTcs U3 OTHENbHEIX TYyeeK. XapaKTEePUCTUKU yYacTKa Ha OTMETKe I0fiBajia BUCAT
B aTpubyTax caMoii TMHHUU yIacTKa. DTO IMIHPHUHA, CPeIHsSA TITyOuHa, II0Iadb CeYeHUST, CMOYEeHHEIH
IIepuMeTp, THAPaBINYEeCKUH PafuyC, YKIIOH B IIpOMuUILIe, Ko3Gh(PHUIINEHT IITePOX0OBATOCTH U 00paTHasI
eMy BeJIMYnHa, CKOPOCTb, PACXO M HOJISI OT cyMMapHOoro. CTPOKH ToaBajia PUCYIOTCS CTHJIEM II0
9TUM IIOJISM, [T0O3TOMY IIpaBKa aHHBIX He TpeOyeT nepecOOPKH JIMCTA.

OTmMmeTKa 3amaéTcs nmapamerpoM OTMeTKa 151 moaBaIa 4eprexka. be3 Heé 6epETcsa HauBHICIIUHI
13 pacCUETHBIX YPOBHEN, BeOb IIOBaJl CYUTAIOT Ha BLICOKOM Bofe. [IpuHsATas oTMeTKa I1edaTaeTCs B
KypHal.

PsAmoM uoyT OTMETKHY 3€MJIM M PACCTOSHUS - HUXKHUE CTPOKM TOT'0 JXKe 4YepTezka. JIucT codbupaercs
IeYyaTHOM KOMITOHOBKOMW, MHCTPYMEHT OTHAET AaHHbIE, a 0hOopMIIEHNE XKUBET B I1abI0HE.

YT10 BasXKHO 3HATh 0 MeToae

®opmyna MaHHUHTa ONMCHIBAaE€T YyCTAaHOBUBIIEECS PaBHOMEPHOe ABUXKeHHMe. KpuBasg mo HeU 3TO
TUOpaBINYeCcKasl XapaKTepPUCTUKA CTBOPA, a He PACYE€T BOJIHEBI IIOIIYCKa, U MHCTPYMEHT OOJIbIIIEeT0
He obeIraer.

YKJIOH BXOOUT B pacxon 1mog KOpHeM, ITO3TOMY omrnOKa B HEM CKa3hbIBaeTCs IIPpAMO. Ha PaBHUHHEIX
PeKaxX OH MaJl, U S3Ha4Y€HHUe BCerla IiedaTaeTCs B XKypPHalJl, YTOORI IIPUHATOE OBIIIO BHOHO.
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Y9T10 Ha BBIXOIE

Tabnuila KPUBOM MO yYacTKaM M CYMMapHO C TMJIOMIAAbI0, IIUPUHOMN, MEPUMETPOM, PamUyCcOM,
CKOPOCTBIO ¥ PAcXOfoM Ha Kaxpmod oTMeTKe. [Ipodunu cTBOPOB, YPOBHY, TOABAJl U OTMETKU 3€MJIIN
OTIEJIbHEIMU CJIOSIMH B Y€PTEXKHBIX KOOPIUHATAX.

HTML-oTuéT penaeTcs IO KaXAOMYy CTBOpPY. B HEM mnpodusiib ¢ HaHECEHHHIMU YPOBHSIMU U
TpaHUllaM¥ y4acTKOB, rpadmK 3aBHCHMOCTHM pacxofa OT OTMETKM C JIMHUAMU 00eCledeHHOCTH,
Tabnuila ypoBHeW u Tabnuila KpWBOM. PUCYHKM BCTPOEHBI B CaMy CTPAHHUILY, MMO3TOMY OTYET
ocTaétcs ogHUM (haiijioM, KOTOPBIF MOXKHO IepeciaThb.

I'paduK KpUBOM PAacXoa0B

KpuBasi oTmaéTcsi BEKTOPHBLIM YEPTEXKOM - JIMHUS, OCH, IIKaJbl C 3aceYkKaMW MU IIOOIIMCSIMH,
MIYHKTUPHBIE 3aCEYKU YPOBHEH 00ecnedyeHHOCTH. TOT caMblii rpaduK, KOTOPHIM BCTABJISAIOT B OTUET,
TOJIBKO €T'0 MOKHO IIPaBUTh KaK OOBIYHBIN CJIOM.

YTo OTKIaAbIBAeTCs II0 TOPM3OHTAIM, BHIOMpAETCS IapaMeTpoM - pacxon Q, IIomagb KUBOTO
ceuenust W unu cpenHsis ckopocTh v. CKOPOCTb HyKHa TaM, Iie KpUBYIO YMTAIOT He pafy pacxoma,
a pagu pa3MbIBa, IOTOMY YTO JOIyCTUMAas Hepa3MbIBAIOIas CKOPOCTh I'PYHTa CPAaBHUBAETCS IIPSIMO
1o rpadukKy.

I'paduk UOET OTHENBLHBIM CJIOEM U B COOCTBEHHEIX OCSIX, 10 TOPU30HTAJIM BHIOpaHHast BeJIMYMHA, I10
BepTHUKasu oTMeTKa. CoBMeIlaTh ero ¢ mpoduiaeM CTBOPa B OMHOM CJIOE HEJIh35 - METPHL PACCTOSAHU S
1 KyOOMeTpHl B CEKyHIy HECOIIOCTaBUMEI, 00Iero Macmraba y HUX He cymlecTtByeT. Ha nuct oba
KJIamyTCS MaKeTOM.

IITar mkanbl OTMETOK CTABUTCS B MeTp AJIST HOPMaTUBHOI'O 4YepTesKa, IIar IIKaJlbl pacxoma HOJb
O3HaYaeT OKPYTJIbIe YHCJIa 110 pa3dMaxy. CTBOPH PaCKJIagbIBAIOTCS B P, KaXKALIM B CBOEM OJI0Ke.

YpoBHU 00ecneueHHOCTH IPUXOOST PacXodoM, a OTMEeTKa [JIs 3acedku OepeTcss 0O0paTHHIM XOOOM
10 TOM XK€ KPUBOH, ITI0O3TOMY 3aceydKa JIOKUTCS Ha He€ TOYHO, a He PSAOM. YPOBEHDb BHE iMana3oHa
KPHUBOU IPOIyCKAETCH.

ITone kind B aTpubyTax pas3nudaeT 4YacTu 4YepTexka - curve, axis, tick, mark, label. Tlo Hemy
HacTpauBaeTCs 0hopMIIeHHUE.

6.02 IToturoH 3aToyiIeHUsA

PexkeT MOBEPXHOCTh OTMETKOM BOMHI M BEIHAET KOHTYP 3aTOIIIEHUS M PacTp TIyOUHHI.

OTMeTKy 3aaloT OPsIMO Ui dyepe3 pacxof. [Ipu 3amaHum pacxomoM oHa 6epeTcsi 06paTHHEIM X0OIOM
1mo KpuBou oT 6.01, 1 9TO TO caMoe ABUKEHME, KOTOPOE Ha PYYHBIX TOCTPOEHUSIX PUCYIOT KpacHOMU
ctpenkoi. KpuBas momaércst TaGnuIlel, pacxojl YMCJIOM, IIPUHATAs OTMETKa IleYaTaeTcs B XKypHall.

HUnactpymeHT oTaenéH ot 6.01 HaMepeHHO. Y Hero Opyro# BXOI ¥ OPYTo¥ HOTPeOUTENb, U BEIIOIHSITh
BECb PACYET KPUBOM pafy OOHOTO IIOJIUTOHA He3a4yeM.

VYpoBeHb BIOJIb PEKH HE IOCTOSTHEH

BBepx 110 TeYeHUIO OH BEHIIIIE, ¥ CPE3 BCEU IJIOMaAM OOHOU OTMETKOU 3ajIMBaEeT OOJIMHY TaM, I'oe OHO
HIJK€e 3TOM OTMETKH, XOTS Bofa TyZa He moxXonuT. [109ToMy ypOBHHU IIOHAAlOTCS IO CTBOPaM, M3 HUX
MMOJHUMAETCS TOBEPXHOCTH BOEI, U TTyOMHA CUMTAETCS OT HEE,

EcTe gBa nyTu. [0TOBBIE YPOBHU JIMHUSIMU - OEPETCSA BHIXOI YPOBHH IO CTBOpPaAM Ha KapTe U3
6.01. Minu kenaeMbIl pacxof IO yKe IIOCYMTAHHOM KPUBOM, U TOTHa IIOOAIOTCSA CTBOPHL Ha KaprTe,
TabuIla KPUBOM U YHCJIO, a [0 KaXkXI0MYy CTBOPY OTMETKa HaXOOUTCS OOPATHEIM XOIOM.

BTopol nyTh oTBedaeT Ha YacCTHIM BOIPOC O KaTacTpodmYeCKOM ClleHapuu. KpuBas oT pacxoma
He 3aBUCHUT, OHA XapaKTepUCTHKa CTBOpa, MO3TOMY Jt000M pacxol, a He TOJILKO PaCYETHEHIH,
pexetcs 6e3 nepecuéra 6.01. CTBOpP, Y KOTOPOT'O PacXOfl BHIIIE 3a BEPX KPUBOH, IIPONYCKAETCS
C IpenaymnpexXaeHueM, Belb KpUBas CTPOUTCS OO0 Bepxa NMpoduiisi, U BHIIIE HETO OTMETKY B3STh
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HeOTKyHOa. Ecnmu Takue CIOéHapPHUU HY2XKHBI, IIOOJHNMUTE BEPXHIOIO OTMETKY B 6.01, u KpHuBasi
IIPOOOJIZKUTCS C 3allaCOM.

YepTEKHBIM CJIIOM YPOBHEM [Jid KapTH HE TOOUTCS, Y HETO II0 TOPU30HTAIHM PACCTOSHUE BIOJIh
CTBOpa, a He KoopauHaTa. MHCTPYMEHT 3TO PacHo3HAET U OTKa3hlBaeT C OObSICHEHUEM, KaKOoMu
BBIXO[ OpaTh.

Mernkue nsiTHa OTCEKAIOTCA IO Iomany. Ha paBHUHHOY IIOMME OOWHOYHBIE SYEVKU HUXKE ype3a
OaloT Kpall, K pa3jIuBy OTHOIIEHUS HE NUMEIOIINH.

CBSI3HOCTh C PYCJIOM He IIPOBepsieTcs, U 00 3TOM CKa3aHO B XypHalie. 3aMKHYThIe IIOHUXKEHHUS B
CTOpPOHE OT PeKH OCTaHyTCs B KOHTYpe, Ha KapTe 3TO BUIHO.

6.03 UMnopT Tad/IML CTBOPOB

IIpeBpaiiiaeT TabauUIy IPOMEPOB B CTBOPEI C OTMETKAMH B BepIIHHAX.

Cy1iecTByIOIIIE TIPOrpaMMbl OepzkKaT NOpoduilb IlapaMU pacCTOsSHME OT Haudajla CTBoOpa H
abcomoTHass OTMEeTKa, M 3a rodbl paboTH TaKux TaOIWIlI HaKallIMBAaeTCsI MHOTO. BBOOUTH HX
3aHOBO panu nepexoaa B 'MC He3aueMm.

Ecnu cTBOpPH yXKe onu¢ppoBaHbl Ha KapTe, IIofauTe uX cjaoeM. [IpoMepsl JATYT BOOJIb HACTOSAIIUX
JUHUMN, U PACCTOSTHUE II0 CTBOPY CTAHET PAacCTOSTHUEM BOOJNb NUHUK. CTBOD, OJIT KOTOPOTO TUHUU
He HalIlJIOCh, CTPOUTCS CXEMOM C ITPeayIpexRaeHrneM, IIPOMEPH] IIUHHEE TUHUY ITPUKUMAIOTCS K €€
KOHIIY TOXE C IpeaynpexXaeHueM.

Be3s ci1ost TMHUYM reOMeTPust CTPOUTCS HPSIMBIMUA CTBOPAMHU 110 a3UMYTY M KUJIOMETPaxKy. ITO CXEMA,
a He ChEMKA, U Ha PAaCUYET KPUBOM OHA He BIUSET BOBCE, KPUBOM HYZKHBI PACCTOSHUS BOOIb CTBOPA
U OTMETKMU.

BmecTe c mpoduieM mepeHOoCATCS pacCyETHHIE CBOMCTBA, €CIM OHH B TaOIHIle eCTh, - TPAHUIILI
y4aCTKOB, IIIePOX0BATOCTH U YKIOH. be3 HuxX BepHysach Ol TEOMETPHS, HO He PacUéT, ¥ KpUBasi Mo
BOCCTAHOBJIEHHBIM CTBOPAM Pa30IlIach OB C UCXOTHOM.

6.04 IIpumep peku (aemo)

I/IHCTDYMGHT CTpoHuT yqe6Hy10 OEeII0O4YKY CTBOPOB C U3BECTHHIM OTBETOM. [HonuHa mMeeT pyciio u
IOBe IOWMEI, OTMETKHM CTOST B Z BEPIIINH. IMTons Y4aCTKOB, IIEPOX0OBATOCTH, YKJIOHA U KUJIOMETpPazKa
3allOJIHEHEI.

Pyciio u mo¥MBI MMEIOT Pa3Hylo IIIEePOXOBATOCTh, IIO3TOMY Ha KPHBOM BHUOHO, KaK BKIIOYAETCH
moiiMa. JJo GPOBOK pacxXom pPacTET KPyTO, a BEHINIe MepeloMa IoiMa moOaBiseT Mollagb, HO
pacxoma mo6aBisieT Majlo.

Kpome cTBOPOB BHImaioTCs TabIHIla MPOMEPOB U IMMOBEPXHOCTD AOIUHEI pacTpoM. Tabsuiia 3TO BXO[
o 6.03, moBepxHOCTH BxOA Oy 6.02, BeOob pe3aTh 3aTOIJIEHUIO HeYero, IoKa JOJINHA CYIIeCTBYeT
TOJILKO JIMHUSMHU.

I[ToBEPXHOCTb CTPOUTCS U3 Te€X Ke CTBOPOB, UTO U KPUBBIE, IO3TOMY IIOJIUTOH 3aTOIIEHUS U KPpUBas
pacxonoB TOBOPSAT 00 OMHOM [HOIHWHE, @ HE O IBYX ITOX0XKHUX.

OTJZ[eJIBHbIM BBIXOOOM I/II[éT 9TaJIOHHad KpHBasd, IMOCYHHUTAHHAA HAIIPAMYIO IIO 3adaHHOMY CTBODY.
PacxoxpneHue ¢ TeM, uTo gacT 6.01 Ha 3TUX Ke CTBOPaX, eCTh OIInOKa UHCTPYMEHTA, a He JaHHHIX,
IIOTOMY YTO OTBET U3BECTEH 3apaHee.

Kak nmpoBepsitb rpynmny

IToctpoiiTe mpuMmep, momaiite cTBOpH B 6.01 u cBephTe TabOiIMIy KPUBOM C 3TAIOHHOU - OHU
00s13aHBl COBIIACTh. 3aTeM momaiTe TaOmuIily mpoMepoB B 6.03 BMecTe CO CJI0eM CTBOPOB AeMO, U
BOCCTaHOBJIEHHEIE CTBODEHI JIATYT IIOBEPX MCXOOHEIX ¥ JamyT Ty Ke KpuByio. HakoHel, nopmalite B
6.02 MOBEPXHOCTD MOIUHEI, KPUBYIO PACXOM0B M PACXOJ - IIOJIYYUTE KOHTYP 3aTOIIEHUS U TTyOuHY.
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Yero B rpynmne mnoxa Hert

I[IpoMepHl OTHEILHBIM CIIOEM TO4YeK U cpe3 npodumnst ¢ LIMP gnst ctBopoB 6e3 Z. BaTumeTpust aTo
OTHenbHas 3agada. BoccTaHOBIEHNE OHA MEXAY IIPOMEPHBIMY CTBOPaMM BOOJIb PyCJia UMEET CBOIO
QHU30TPOIINIO, U OO HETO KPUBEIE CYUTAIOTCS 10 IOBEPXHOCTAM, I'le THO €CTh.

7. PpaKkTaJILHBIA aHAIH3

7.01 ®pakraibHasi pa3MEepPHOCTH

HWHCTPYMEHT CTPOUT KapTy (PppakTasbHON pPa3MepHOCTH NOBEPXHOCTH BapUOTrPaMMHBIM METOHOM,
POOHBIM [Jis IJIaTWHA. B CKONIB3sIIeM OKHe CYUTAeTCs JIOT-JIOT BapuorpaMma IIo ImaraM OT OOHOU
mo N sueek. lllar B ogHY T94EUKY 3TO COCeOHUE TYEUKH, IIIaT B YeThIpEe 3TO AUYEUKU Yepe3 TPH.

ITo HaK/IOHY BapuoOrpaMMEI OIIpedesisieTcs moka3aTenb Xépcra H. PasamepHocTs paBHa D = 3 - H.
Ha rnagkux muddepeHIUpPyeMEIX ydacTKax D OKO0JI0 2, Ha M3PEe3aHHBIX U IIYMHBIX - Onuxke K 3.
3HaueHus D gaioT ypoBeHb U3PE3aHHOCTH, a Tepenanbl D moKa3bslBaloT IrpaHuIlbl, UMU IIPOSBIISIIOTCS
30HBI TEKTOHHUYECKUX HapPYIIeHUM, TPpaHUIEl OJTI0KOB 1 CMEeHa XapakKTepa penbeda KpOoBiH.

I'pup D cpa3y moxkHO nogaTth B 1.04 U301MHUM U3 pacTpa U MOJIy4YUTh U30IUHUU Pa3MEPHOCTH.
B momonHUTENBHBLIX ITapaMeTpax IIPemyCcMOTpeHa BO3MOXKHOCTL 3amnucaTh H BTOPHIM KaHaIOM.
I'moGanbuble D u H 1Mo BCceli TOBEPXHOCTH BHIBOOSTCS B XKypHAIl.

Kak uutars Kapry

AGcomoTHEIe 3HaUeHUSI D BasKHEI MEHBIIEe, YeM UX Ieperanbl. JINHeWHEH ITepenal yepes miIollaab
- INHeaMeHT, KaHOuOaT B TEKTOHUYEeCKoe HapylleHue. [T9THO TOBHIIEHHON D - 30Ha MHTEHCUBHOU
CKJIaA4YaTOCTH UJIM U3Pe3aHHOoro penbeda Kposnu. OOHIMPHBIE POBHBIE TTOJISI HU3KOM D - CIIOKOMHEIE
Os10km. [I7151 YTEeHUSI MOXKHO IPUMEHUTH OJHOKaHaIbHYIO IICEBAOIIBETHYIO CUMBOJIMKY C KOHTPACTHOM
MaTuTPOM U Knaccudukaumenn KBaHTUASIMU. [IIs1 OTYETHOTO IJIaHa ITo rpuny D CcTpPosTCS U30ITUHUN
c nosicaMu uHCTpyMeHTOM 1.04, 1 30HBEI HapyLIEeHNY OKOHTYPUBAIOTCS KaK N30T UIICHL.

Kpoena: rnagkue BNoKWM W 30Ha HapyLueHWi KapTa (hpakTancHoW pazmepHocTm D = 3 - H

3.0

28

26

2.4
=5

2.2
-10

20

Puc. 30: CunTeTH4YeCKast KPOBJISI C AMArOHAIbHOM 30HOM APOOIeHNs U €€ KapTa D: CIOKOMHEIE 6J10KH
OKOJIO 2, 30Ha HapyIUIeHU# NPOosiBUIaCh SPKUM JINHEAMEHTOM.
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BBIOOD OKHa H IIAaroB

Maroe okHO (5-8 siueek) MOKa3kIBaeT MUKPOCTPYKTYPY U JIOKaIbHEIE HapyIiieHus, 6ombiioe (12-20)
- perHOoHaJbHBEIE 30HBL. [IpW COMHEHWM MOXKHO IOCYHMTaTh 00a u cpaBHUTH. KonmuyecTBO maros 4
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MMOOXOOUT IIOYTH BCerga, a OOJIbIlle IIaroB HA€T yCTOMYMWBEEe HAKJIOH, HO TOJINe MUHHMAaIbHBIN
MacmTab, KOTOPHM MeTopd cmocobeH paznuyuuTh. OKHO M IIard OTPaHUYEHBl pa3MepoM Tpuma,
WHCTPYMEHT IIPOBEPSAET 3TO CaM.

PaGouuit HuKIiI

KpoBna mmacta m3 KpuruHra nomaétcsa B 7.01 ¢ okHoMm 8, momydeHHbM rpupg D upgetr B 1.04
HWN30/1MHUH M3 pacTpa, KaHal 1, u moBepxX CTPYKTYPHOTO TIJIaHa 102KaTCAd U30JIMHUYN Pa3MEPHOCTH
c nmosicamu. ['mo6anbHoe D U3 XKypHasa - OOHO YHCJIO Ha ITIOBEPXHOCTD, IT0 HEMY MO2KHO CpaBHUBATh
Y4aCTK{ WM IJIaCTBl MexOy co0oii. PacTp moixKeH OLITH B METPHUYECKOH CHCTeMe KOOpPIOWHAT.
IIeMO-TIOBEPXHOCTH ITOOXOOAT KaK €CThb.

ITapamMmeTpsi

I[TapameTp YTo 3amaéT ITo ymomyanuio / COBET
[ToBepxHOCTE (Pactp) I'pup penbeda unm 1060 TOBEPXHOCTH. -

IMTonypaguyc OKHa, sTd4eeK Pa3Mep CKOMb3SIEero oKHa. 8

KommuecTso mraros ([Jorr.) [lTaru BapuorpaMMHI OT ogHOM g0 N siueek. 4

Kanamn BricoT (Jo1.) Kanam ¢ oTMeTKaMu. 1

3anucaTtk H (Jom.) Mo6aBuTh H BTOPEIM KaHAaIOM. BBIKJI

@®paxkranpHasa pa3MepHocTs ['pupg D (u H npu ranke). -

7.02 Box-counting Mmacku

Kmnaccuueckuii box-counting mns OuHapHBEIX Macok. PacTp OmHapu3yeTcs NOporoM (0OBLEKT -
3Ha4YeHus OO0JIblIe ITOPOoTa), MacKa IMOKPHIBAETCHA STYedKaMy yOBIBAIOIIETO pa3Mepa, HakiIoH log N
ot log(1l/pa3mep) maéTt ogHy pa3MepHOCTh D Ha BCIO MackKy. JImHelHBIH 00beKT maéT D okomo 1,
IIATHO - OKOJIO 2, HU3pe3aHHbI€ KOHTYPEI 30H 3aMEIleHUuA UJIn BBIpa6OTaHHbIX IIPOCTPAHCTB JIOZKAaTCA
MexXkay. TOYHOCTh Ha KOHEeYHBIX MacKax nopspgka *£0.1, mosToMy MeTOn IIPUTOAEH [/ CpaBHEHUS
MacoK MexXpOy coboil, a He KaK abcoioTHass Mepa. Pe3ynbTaT BHIBOOUTCSA B JKypHaJll BMECTe C
TabuIlel pa3MepoB U CYETOB M BO3BPAIIAETCSA YUCIOM D, KOTOPOE MOXKHO HCIIOJIb30BATh HaJIbIIe
B Mopensax 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(1/pa3mep) log(1/pasmep)

Puc. 31: TIpoBepKa OIIEHIIIMKOB Ha 3TajlloHaX: KOBEP CepmMHCKOro MaéT HakioH 1.8928 mnpu

Teopetudeckux 1.8928, kpuasg Koxa - 1.254 npu 1.2619. Touku Ha OpsSAMOU - CTEIEHHON 3aKOH
BBIAEPIKAaH.
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OTKyma 0epércst MacKa

Macky 6epyT 13 4YeTHPEX UCTOYHUKOB - U3 KaHajla MUHTHIIA TPUOA IIJIacTa C ITIOPOroM MexKOy KOgaMu
KJIaCCOB, U3 I'PUa BEPOSITHOCTH UHOUKATOPHOTO KPUTHHTA C IoporoM 0.5, 13 KapTH BEPOSATHOCTHU
ITPEBHIIIEHUS C IOPOTOM KOHOUITUY U M3 BEKTOPHBIX KOHTYPOB BEIPAO0TOK MITH 30H, TPEIBAPUTEIIEHO
pacTepu30BaHHEIX IITATHEIM HHCTPYMEHTOM «PacTepu3alius (BeKTop B pacTp)». CpaBHUBATb UMEET
cMmbIcT D MacoK OOHOU MPUPOABI Ha OOHOM ceTKe. POCT M3pPe3aHHOCTH KOHTypa 3aMeIeHUs OT
IJIaCTa K IJIaCTy UJIM OT rofla K TOLY 9TO COOep KaTeJIbHEIM CUTHall.

[TapameTp Yrto 3amaér ITo ymonmyaHUuio
PacTtp macku JIro0o# pacTp, MackKa - 3HaYEHHs BEIIIIE IOPOTA. -

ITopor I'panuiia «00BEKT/POH». 0.5

Kanan (Jom.) Kauamn pacTpa. 1

7.03 Pa3MepHOCTH JIMHUH U I'PAaHHUIIL

WHCTpYMEHT cuHTaeT Pa3MEPHOCTh KaXOoW JUHWUM MeTomoM Iupkynsa (Puuappmcona). JluHuS
MIPOXOOUTCS XOpHaMu yOBIBalollero pacTtBopa, U HakjoH log N ot log r maér D. Ilpsmas maér
eOVHUIy, U3pe3aHHasd JUHUS - Oonbuie. [TOUrOHBI IPUHUMAIOTCA HAapaBHE C JIMHUSIMH, y HUX
MepsIeTCSI BHEILIHee KOJIbII0 T'PAHUIE, II09TOMY H3PE3aHHOCTh KOHTYPOB 30H M BOHOCOODPOB
cunTaeTcs 6e3 MpegBapUTEIFHOTO npeodpa3oBanus. BeIxon - Te ke 00BeKTH ¢ moasiMu D u steps,
cpenHee D BeIBOOUTCA B XypHail. KopoTkue nuHHWU IToly4aroT nycroe D. Meron mposepeH Ha
atanoHax, KpuBas Koxa maét 1.262 npu Teopetuyeckux 1.2619.

JdHarHoCTHUKa CrjiaxKHuBaHUS H30JIMHUA

ITepecrimaxkeHHbIE M30JIMHUM TEPSIOT U3PE3aHHOCTh, U D magaeT K emuHule. I1opsmok paboTh
Takou. VM30/ITMHUK CTPOSITCS OBaXKOhl, 6e3 CTria*kKmMBaHUA W C paboyuMu mapaMmeTpamu, ob6a cios
IIPOTOHSIIOTCS 4Yepe3 MHCTPYMeHT, cpeguue D u3 XypHana cpaBHHBAOTCSA. [lajeHme Ha COTHIE -
KoCMeTHKa, popMa coxpaHeHa. [TaleHre Ha [ecsAThe - CTIaXKUBaHUe Pa3pyllaeT TeOMETPHIO TIOJIS,
¥ CKpPyTJIeHHWe CTOUT OCJIa0MTh WX OCTABUTh TOJBKO AeHcudukanmio. ITo momo D B aTpubyTax
MOXKHO HAaWTH ¥ KOHKPETHBLIE TUHUM, TOCTPA/IABIINE CUJIbHEE TTPOYHUX.

IIpyrue npuMeHeHHsT

I/IHCpr'MeHT HY2XKEH TaM, I'i€é U3BUJIMCTOCTh JIMHUM HOOJIZKHA CTAThb YHCJIOM, - 3TO H3PE3aHHOCTH
KOHTYPOB 30H B IIJlaH€, CPaBHEHUHE HOEeTaJIbHOCTHU O].[I/I(prBKI/I T'PaHUILl U3 PA3HBIX MCTOYHHKOB U
KOHTPOJIb TE€Hepalnu3alluu IIPHU IIOATOTOBKE MEeJIKOMACIITaOHLIX IIJIaHOB.

[TapameTp YTo 3amaéT ITo ymonuaHuio

JInaun JIuHeWHBIN C/TOU (M30JIMHUM, KOHTYPHI). -
JIuaum c pasMepHOCTEIO Te ke nuHUU C monsMu D u steps. -

7.04 Pa3MepHOCTh MHHKOBCKOIO (BEKTOpPbI)

Box-counting HampsMyio 1o BekTopaM, 0e3 pacTepuzanuu. JIMHUM ¥ TPAHUIBI IIOJIMTOHOB
TMOKPHIBAIOTCS CETKOM yOBIBAIOIETO pa3dMepa, u HakJioH log N oT log(1/pa3mep) gaéT pa3aMepHOCTh
MuHKOBCKOTO. [IpsiMas nMuHUA U TagKasa rpaHuila gatoT D 0KoJlo egUHUIE], pedHasa ceTh - 1.1-1.5,
CUJILHO u3pe3aHHas OeperoBas nuHuA - 0o 1.3 u Beime. Kaxnaweiii 00beKT noydaeT nons D mink
u D r2 (xauecTtBo jor-jor annpokcuMmaruu, Huxe 0.85 oleHKe OOBepATH Henb3d). OTOENbHO
CUMTaeTCs U BBHIBOOUTCS B XKypHal D cios KakK eguHOIr0 MHOXKecCTBa. [IJii pedyHON CeTH 3TO
Pa3MepHOCTh CETU LIeJIUKOM, ¥ OHa 3aKOHOMEPHO BHIIIIE Pa3MEPHOCTH OTHEIbHBIX PYKaBOB.
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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.

MerTtop gononHseT UUPKynab u3 7.03. LIupKynp MepseT U3BUINCTOCTb OOHOM JIMHUYM, MUHKOBCKUM -
3amnoJIHeHue III0OCKOCTH HabopoM 00beKTOB. Pa3aMepHOCTh BO3BpaAIllaeTCs ¥ YHUCJIOBLHIM BBIXOIOM OJIST
moperneu Processing.

[TapameTp YTo 3amaéTt ITo ymonm4aHuio
JIMHUY WU TOJTUT OHBI BeKTOpHLIN CJI0H, ¥ HOJTUTOHOB -
OepyTcCsi KOJblla T'PaHUII.
KonuuecTBO pa3MepoB CETKH, Yucno cTyneHeu, CIUIIKOM 8
K (Oom.) 6ombioe K yBOOUT TYEHKU

HIXKe eTallbHOCTH JTUHUU U
3aHuxkaer D.

CoBuros CeTKH Ha pa3Mep Crny4daliHble CMEILIeHNs, 3
(Oot.) OepéTcst MUHUMAJTbHOE
TIOKPBITHE, TPUBSI3KA K CETKEe
CHUMAETCS.
®akTop yminoTHeHua ([om.) [ITar BEIOOPKM BOOJIb 0.5

CEerMeHTOB B JOJIaX s4deiky, O -
TOJILKO BEPIIHHBEI.

7.05 IIpumep ojisi ppakTaioB (HemMo)

UHCTpyMeHT co3maé€T yuebHbEle 00BEKTHI [jid BCcel (ppaKTaslbHOM T'PYHIIEL - BETBAUIYIOCS PEYHYIO
ceThb C mojieM order, TO eCTb C MOPSOKOM IIPUTOKA, IIOJIMIOH BogocOopa ¢ M3pe3aHHOU IpaHUNel
¥ OTHEeNbHYI0 0eperoBylo JIWHUIO, IOCTPOEHHYI0 CPEOUHHLIMU CMeIeHUIMU. PeKu MOXKHO IIOJAaTh
B 7.04 u moyny4YuTh pa3MepHOCTb ceTU. beper u rpanuny Bomocbopa - B 7.03 u 7.04, u cpaBHUTH
LUPKYIb ¢ MUHKOBCKUM. Bomoc6op pacTepusyeTcs MITaTHLIM MHCTPYMEHTOM U CIIYKUT TPUMEDPOM
onsa 7.02.
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ITapameTp YTo 3amaéeT ITo ymonmyanuio

OxBart [Imomane resepaiuy. -
3epHo (Iom.) IloBTOpsieMoCTh mpuMepa. 1

8. O0OMeH DaHHBIMH

I'pynna cobupaeT MHCTPYMEHTH 00MeHa c mporpaMMamu, KoTopsle pabortatoT He B ['MIC. Celiuac
370 LandXML - 06MeHHEIN ¢opMaT IporpaMM o6paboTKM TaXxeOMeTPUUeCKOM ChEMKY U AOPOKHOTO
npoekTupoBanus. Cxema 1.2 pepxkutcs ¢ 2008 roma m MOYTHM He MeEHS/IAch, MO3TOMY aii,
3a0MCaHHBIN OOHOU IIPOTPaMMOM, YUTAETCHA OCTAIbHBIMU.

HWHCTpYMEHTHI TPYIIIL HEUTPAJIBHEI K cogepRkuMoMy. OHU IIePEeHOCAT TOYKY, JIMHUHU, IIOBEPXHOCTh
¥ TPaccy CO CTBOpPaMH, a 4TO 3TO 3a 0OBEKTHI [0 CMEICITY, PelllaeT II0Ib30BaTellb.

8.01 IIpunsars LandXML

HNucTpyMeHT ynuTaeT oOMeHHHN ¢ain LandXML. B saTom popmaTe oTHaioT pe3ysibTaT IPOTPaMMEI
o6paboTku TaxeoMeTpudyeckoit créMKH - Credo, Trimble Business Center, Topcon Magnet, Leica
Infinity, Civil 3D, Bentley. Cxema 1.2 gepxurcs ¢ 2008 roga u modTy He MeHSJIaCh.

IIo 3TOr0 MHCTPYMEHTA JaHHbIE U3 TAKUX IIPOTPaMM HPUXOOUI0CH IPUBOOUTD K TaOIHUIIaM BPYYHYIO.
CtBopH ¢ nuketamu B QGIS He uuTan HUKTO.

Y10 yHTaeTcsa

Pazgen ¢daiina Yro 3TO Brixon
CgPoints TOYKU CHEMKU C UMEHEM, TOYEYHBIA CJIOM C OTMETKaMU
KOJIOM U OIIHCaHUEM

PlanFeatures UMEHOBaHHEIE JIMHUU C KOJAaMU JIMHEWHEIU CJIOW C OTMETKaMU

Surfaces TPUAHTYIALUA CJION TPEXMEPHEIX I'PaHel

Alignments Tpacca C IUKeTaxeM JIMHEUHBIU CJION C HadajioM
IVKeTaXka U OJIUHOU

Profile ITPOMOJIBHBIN ITPOGUITH JIMHUS TPACCHl C OTMETKaMU U3
npodus

CrossSects CTBODEL JIMHUU IIONEPEK TPaCCHI C
OTMEeTKaMU

Breixombl HeoOs13aTenbHble. CHUMUTE HeHYXKHEIE, Galii BCE paBHO pa30upaeTcs OOUH pPas.

I[ToBepXHOCTh BBEIMAETCS TPEXMEPHBLIMHU T'PAHSIMH, a He MeIlleM, U 9TO COeJaHO HaMepPeHHO - TaKOu
ciiou cpa3y npuHuMaeT UHCTPpyMeHT 4.06 ITepecedyernue TIN c pa3pe3omMm. CTBOPHI JI0XKaTCI Ha
MECTHOCTb IIOIEPEK TPACCH, ¥ TaKyl0 TUHUIO C OTMETKAaMHU IMIPUHUMAIOT UHCTPYMEHTHI I'PYINIH 6.
IT'ugposorusi pex.

KapacTtpoBrie y4dacTkKu, TPYOOIIPOBOOHBIE CETH, MOPOXKHBIE OOBEKTHI, IIOJIEBBIE HU3MEPEHUS U
MeJKeBble 3HAaK{W He YHUTAIOTCS HaMepPeHHO. DTO YyXKHue HNpeaMeTHhe 0061acTH, W HMOOaepKaTh UX
HAIIOJIOBUHY XyXXe, YeM He IoAmepXuBaTh BoBce. HatlimeHHbie B (aiie, OHU IIEPEUYUCHISIIOTCS B
XKypHarie.

ITapaMeTpsbI
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

®aiin LandXML BxonHoit daiin. -

B ¢datine cuauana ceBep, 3aTeM [lopsamok 4ucesn B 3allUCH BKJIIOYEHO

BOCTOK TOYKH.

CucrteMa KOOpOuHAT [TycTo - 6epértcs u3 daina, a IIyCTO
IIpu €€ OTCYTCTBUU CUCTEMA
IIPOEKTa.

IoIlyCK CIpsAM/I€HUSI KPUBHIX, Ctpenka nporuba mmpu 0,05

M (morr.) pa30ueHun OyT.

CTaHlIapTHBIe IJI€EMEeHTBHI CXeéMbI

@aitn LandXML cocTouT U3 pa3meioB BEPXHETO YPOBHS. MHCTPYMEHT UUTaET Te, YTO IIePEUUCIIEHEL
HUXe, U 6epET U3 HUX Cllefylolee.

Units 3agaéT equHUIEI U3MepeHUsa. YuTaeTcs linearUnit, 3HaUYeHUE IIEPEBOOUTCS B METpPhl. MeTp,
KHMJIOMETP, CAaHTHUMETP, MUIJIMMETP, MeXAOyHapoOHHIU ¢GyT, GyT reome3mdeckoir creéMku CIIIA,
OIOUM, PO U MUIS Pa3udaloTCsd MHOXUTEJSIMH. Pa3fena HeT - 4yucia OepyTcs Kak €eCTh C
npenylIpexaeHueM.

CoordinateSystem 3amaéT cucteMy KoopauHaT. YUTalOTCS name U epsgCode. Ko mepekprIBaeTcCs
CHCTEMOM, 3aJaHHOHN B IapaMeTpax UHCTPYMEHTa.

CgPoints cogepXKuT TOYKH CHEMKHU. Y KaXK[0M CgPoint YUTAIOTCS aTPUOYTHI name, code, desc ¥ TEKCT
3JIeMeHTa C KoopouHaTaMu. Ilap B TeKCTe ABe WU TPU - CeBeP, BOCTOK U IIPU HAJIUYUU OTMETKA.

PlanFeatures COOEePXKUT UMEHOBAHHBIE JIMHUMU. Y PlanFeature YHUTAIOTCS name U desc, a reomMeTpud
C06I/IpaeTCﬂ "3 CoordGeom - 3JIEMEHTOB Line, Curve, Spiral ¥ IrregularLine C PntList2D X PntList3D.

Surfaces comepXUT TPHUAHTYIALUIO. B Definition YMTAIOTCA Pnts C 3JIeMeHTaMU P, y KaxKOoTo
aTpuObyT id ¥ KOOPOUHATH B TEKCTE, U Faces C 9JIeMEHTaMH F, TIIe CTOSIT TPU CCHIJIKM Ha id. [paHb C
aTpubyTOM i="1" CYUTAETCS CKPBHITON U IMIPOIyCKAETCS CO CUETOM.

Alignments cofepKuUT Tpacchl. ¥ Alignment YUTAIOTCS name, desc, staStart ¥ length. BHyTpu mexar
CoordGeom C TOM XKe reoOMeTpHelt, YTO y JIMHUM, Profile C IPOMONIBHEIM IIpoduiieM M CrossSects CO
CTBOpPaMHu.

Profile maét npomonbHbIN Tpodunk. YuTaeTcs ProfAlign C 3JIeMeHTaMHu PVI, B KaXXIOM Hapa ITUKeT U
oTMeTKa. [Ipu oTCcyTCTBUU ProfAlign YMTaeTCs ProfSurf C PntList2D, Te Maphl UAYT IOOPSM.

CrossSects maéT CTBOPEL. Y CrossSect YMTAIOTCS sta M name, BHYTPH JieKaT CrossSectSurf C
HMeHeM IIOBEPXHOCTH CeYeHMs, a B HUX CrossSectPnt C Iapo¥l CMelleHMe W OTMeTKa. JTa mapa
He IIepecTaBJIseTCsa IIPaBUJIOM «CHadajla CeBep», IIOTOMY UYTO IIPABUJIO OTHOCHUTCH K TOYKaM Ha
MECTHOCTH, a 3[eCh CMellleHue U OTMEeTKa.

Pa3gentl Parcels, PipeNetworks, Roadways, Survey, Monuments 1 IIpo4yue He YUTAIOTCHA. HamineHHble B (bafIJ'Ie,
OHHU II€PEeYHUCIIAITCA B XKYPHaJie C YNCJIOM BXO}KI[eHI/II';I.

ITonsi BBIXOMHBIX CJIOEB

Cnoit IMomne YTo B HEM
Touku CLEMKH hame UMS TOYKM U3 ¢aiina
code KOJl CbEMKHU
desc oIrcaHue
v/ OTMETKA, IIyCTO IIPU €€ OTCYTCTBUHU B (atine
WRNZ0z0%0%0 name UM JIUHUU
desc ommcaHue, a IPU ero OTCYTCTBUU UM Habopa JIMHUMN
npts YHCJIO BEPIIUH
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Crnon TTone YTo B HEM

IoBepxHocTh  surface UM IIOBEPXHOCTH u3 (aiiia

tri HOMeEp I'PaH¥ BHYTPHU ITOBEPXHOCTHU, C €EAUHUIIBI
Tpaccer name UMS TPacChl
desc onucaHue

sta_start mnwuKeT Hayasa TPaCCH
length m pnuna, 00BaBIEeHHAA B daline

ITpoduns align UMSI CBOEM TPacChHl
npts YHUCJIO OTMETOK
CtBOpEHI align WMsI TPACCHI
sta IIUKEeT CTBOpa
name UMs cTBOpa u3 (atina
surf UMS IIOBEPXHOCTH CEeUeHUS
npts YHCJIO TOYEK

IInuaa Tpacch 6epeTcs 0ObIBIEHHOM B (hatine, a He U3MePSIeTCs 110 JIOMaHOM, BeOb Ha CIPSIMIIEHHBIX
KPHUBBIX 3TH [BE BEJIUYUHLI PACXOISTCS.

Y Touku 6e3 OTMETKHU IIOJIe Z OCTAETCHA IYCTHIM, @ B T€OMETPHUH CTOMUT HOJb. IlycToe momie 3To
OTCYTCTBHE U3MEPEHUs, HOJIb B TeOMETPHUH 3TO TpeboBaHue ¢opmaTa CJIos.

Kaxapiit 00BEKT CII0ST ITOBEPXHOCTU 3TO OOMH TPEYTOJIbHUK. Y OOHOTO CTBOpa B daiine OBIBaeT
HECKOJIbKO ITOBEPXHOCTEM CeueHUs, 3eMJII U MNPOEeKT, U KaxKgas HaE€T CBOIO0 JTUHUIO CO CBOUM
3HaueHueM B mojie surf.

ITopsasmoK KoopauHaT

B cxeMe Touka 3ammcaHa KaK «CeBep, BOCTOK», TO eCThb Y paubie X. YacTb mporpaMM IIHIIET
HaoOOPOT, W IEePEenyTaHHLIN MMOPSIIOK HaéT 3ePKalIbHLINA MOBOPOT IUIOIAAKK. Ha y9acTKe B COTHIO
METPOB TAKOMW ITOBOPOT 3aMETHUTh TPYOHEE, YEM KazKeTCH.

[TosToMy MHCTPYMEHT IedaTaeT B KypHaJl 0OXBaT IPOYUTAHHOT0. CBEPhTE €ro C oxkugaeMelM. Eciu
KOOPZMHATH IOMEHSJINCh MeCTaMU, 3TO BUOHO II0 IIEPBOK K€ CTPOKeE.

EnuHUIIBI H3MEepPeHHusT

Egunauiel 6epyTcst U3 3arojioBKa (aiina ¥ mepecuyuTHBaOTCSI B MeTphl. ®aiin B pyTax untaetcs 6e3
enuHOU ommOKY U 6e3 mepecdéTra man 65l OTMETKHM BTPOE MEHBIIIE.

ITosToMy oTCyTCTBHE emuHUIl B (alijie IollafaeT B NpPeOynpeXOeHUs, a Hel3BeCTHOe Ha3BaHUE
eIVHUITE He TOJIKyeTCs Hayraj.

MexpnyHaponHbit GyT U QyT reome3ndeckoit cbeMku CIIIA pa3nuyaloTcs B IIIeCTOM 3HaKe, U B atine
OHM Ha3BaHHI H0-pa3HoMy. O6a MepPeCUYUTHBAIOTCSI CBOUM MHOXKUTEJIEM.

Kpussbie

Tpacca B ¢aiijie COCTOUT M3 HPSIMBIX, KDYTOBHIX KPHUBBIX U II€PEXOOHHIX. [IpsiMasi IIepeHOCUTCS
KaK eCTh, KPyroBasi KpuBasi pa30uBaeTCsi JIOMaHOM 0 3aJlaHHON CTpenke mporuba, a KOHITL AyTH
CcTaBaTCS TOuHO. [lepexomHasi KpuBasi 3aMEHSETCS XOPHOOM, M YHCJIO TAaKWX 3aMeH MedYaTaeTcs B
JXKypHAas, Ha HUX OJINHA TPacChl 3aHUXKEHa.

KpI/IBaH 0e3 OEeHTPa TOXKe 3aMeHAeTCd XOpJIOfI. ITo ogHUM KOOpOVMHATAM Ha4alla U KOHIla OAyra He
BOCCTAHABJIMBAETCsA, XU YyraabIBaTh eé He3ayeM.
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CTBOpBI Ha MECTHOCTH

HOHepe‘{HI/IK B (bafme 3aJaH IIUKEeTOM U IIapaMH «CMellleHHe, OTMEeTKa». I/IHCTPYMGHT CTaBHUT €TI0
Ha MECTHOCTBb - HAaXOOUT Ha TPacCCe TOYKY 3aJaHHOI'O IIKMKEeTa U OTKJIaAblBa€T CMEIIEeHUA nonepéK
X0Oa, IMOJIOZKUTEJIBHEIE BIIPABO. B BepIINHaX JIMHUMU CTOAT OTMETKH.

Ecnu y Tpacce B ¢aiiie HET reoMeTpUM, CTBOPH IIPOIYCKAIOTCSI C COOOIIeHWEM O YuCIe
MPOTYIEHHBIX. BBRIOAaTh WX B YCJIOBHBIX KOOPAMHATAX PSAOAOM C OCTATBHBIMU CJIOSIMU OBIJIO OB
Xy2Ke, OOWH CJIOW oKa3asicst OB cpa3y B ABYX CUCTEMAaX KOOPAWHAT.

8.02 3anucarr LandXML

HNucTpyMeHT cobupaeTt ¢aitn LandXML u3 cnoés npoekTa. Takoi ¢aiin oTkpeiBatoT Credo, Trimble
Business Center, Topcon Magnet, Leica Infinity u Civil 3D.

YT0 3anuchbiBaeTcsi

Bxon YTo yxooutT B daun

ToYKU CHEMKU CgPoints ¢ umeHeM 1 KOOOM M3 BEIOPaHHBIX
nosneu

JIuaun PlanFeatures ¢ umeHeM 13 BEIOPAHHOTO OIS

IToBepPXHOCTh: CJION TPEXMEPHBIX I'paHeln Surfaces, TpeyronbHUKaMHu

Tpacca (ogHa TUHUA) Alignment ¢ nukeTaxeM U TPOLOJILHEIM
npoduneM o oTMeTKaM BepIInH

CTBOPH! (IMHUU C OTMETKAMU) CrossSects nipu 3ajilaHHOM Tpacce

Bxomwr HeoOs13aTeNnbHEIE, OepETcs To, uTo 3amaHo. daiii Bcerga IHIIETCS B MeTpax M IO CXeme,
TO €CTb CHauajla CeBep, 3aTeEM BOCTOK. CHcTeMa KOOpAMHAT OePETCs y IePBOr0 3aJaHHOTO CJI0S U
3amnuckiBaeTcsad kogoM EPSG.

CTBOpBI U Tpacca

CTBOpPHI 3aIIMCHIBAIOTCS TOJIBKO BMECTe C Tpaccou. CMellleHHEe TOYKM CTBOpPa CUMTAETCS OT OCH,
1 06e3 ocu ero HEeOTKyHOa B34Thb. CMeIJ_[eHI/Ie BBIXOOUT ITOJIOZKUTEJIBHBIM CIIpaBa IIO XOOYy TPACCHI,
OTpULIaTEJIBHEIM CJIEBA, KAK IIPDUHATO B ,'E[OpO)KHOfI IIPaKTHUKE.

IMukeT cTBOpa 6ePETCS M3 BEIOPAHHOTO MOJIsA. Be3 mois OH BEIYUCIIAETCS KaK CPEIHUM MUKET BEPIITUH
JINHWUY, CIIPOEIIMPOBAHHLIX HA TPACCY.

I'panunbl

I'paHbi0 TTOBEPXHOCTHU CUUTAETCS TOMBKO TPEYTOMbHUK. [IOJIMTOHBI C OPYTHUM YHUCJIOM BEPIIUH
MIPOTYCKAIOTCS CO CYETOM B JKypHaJie, TDUAHTYIUPOBATh UX HAOO 3apaHee.

Cnou B rpagycax UHCTPYMeHT oTBepraeT. LandXML XpaHUT NJIOCKHE KOOPAMHATHI, ¥ T'PafyChl B HEM
CTAHOBSITCS O€CCMBICITUIIEH.

8.03 ITpumep LandXML (memo)

HUnctpymenT nuitter Habop ¢dainoB LandXML ¢ ogHOM M TOM K€ MECTHOCTBIO, 3allMCaHHOM MO-
pasHoMmy. HyxeH oH gy ABYX Betned. YToOw IPOBEPUTH UTEHWE HA MAaTEPHUase, OTBET 110 KOTOPOMY
VM3BECTEH 3apaHee, ¥ YTOOH yBUAETh, KAK BHITJISAOUT (alji, IPULIEOITUN U3 YyKOHU IPOTPAMMEI.

T'eoMmeTpuss Bo Bcex ¢alinmax ogHa. [IBeHaMllaTh ChEMOYHBIX TOYEK, MBE JTUHUU, IIOBEPXHOCTHL U3
OBaOlIaTH TO4YeK, Tpacca mnuHou 240 MeTPOB C KPYyroBOM KPUBOU, IMPOINOJIBHEIN IPOGUIL U TPU
cTBopa. PasnuyaeTcsa TOMbKO cioco6 3amlucy, MO3TOMY pPe3yJIbTaThl YTEHUS COIIOCTABUMBI MEXMOY
coboii. ITpounTariTe m00Le OBa (aiijia ¥ CPAaBHUTE - PACX0XKOEHUH OLITh He JOJIXKHO.
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BapuaHTBhI

Qann YeM oTnHu4YaeTcs

landxml_base.xml MeTpEl, KOOPOUHATEL CEBEP-BOCTOK,
IIOBEPXHOCTh TOYKAMMU U I'PDaAHAMMU. OJIHa T'DaHBb
noMedyeHa HEBUAUMOU U B UTEHHE HE I/IJZ[éT.

landxml_east first.xml KoopaomHaThl 3amrcaHbl BOCTOK-CEBED.
YuTaeTcst BEPHO TOJILKO CO CHATHIM (JIazkKKOM
IIOPAdKa KOOpOHHAaT.

landxml imperial.xml OyTHI, TEOOE3NYECKNN aMepPUKaHCKIN.
ITpoBepsieT MEPECUYET B METPHL.

landxml_no_units.xml be3 pasnmena egunauil. Yucna 6epyTcs KakK ecThb,
B XKypHaJ UOET npeaylnpexaeHue.

landxml no crs.xml Be3s cuctemrl kooppuHat. CJI0HM HOIy4al0T
CUCTeMY IIPOEKTa.

landxml points only.xml IToBepxHOCTH TOYKaMU 06e3 IrpaHei.
Tpuanrynsiuu B dparine HeT.

landxml breaklines.xml IToBepXHOCTL 3aflaHa OOHUMH OPOBKAMM.
YurtaeTcs TUHUSMH, IOBEPXHOCTH HE
CO3JaeTCs.

landxml_spiral.xml Tpacca c nepexonHOU KpuBou. Kpusas
3aMeHsIeTCS XOPHIOH Co CYETOM B XKypHaIl.

landxml_survey points.xml Touku 6e3 oTMeTKH, C aTpubyTamu olD u
pntSurv BMeCcTo UMeHHU U Kofa.

landxml_plain_align.xml Tpacca ogHo ipsiMmoii, 6e3 nmpodunsa u 6e3
CTBOPOB.

OTKy,E[a B35ThI HAIIHCAaHHUSA

BapuaHTH 0TBEYAIOT TOMY, YTO IIPOrpaMMbI IIUIIYT Ha fejle, a He IpuayMaHbl. @yTH ¥ IOBEPXHOCTh
omHUMU To4YKamu 0e3 rpaHei BeirpyxkaeT Civil 3D, y Hero pexwum BHTPY3KH IIOBEPXHOCTU TakK
¥ Hal3beBaeTcs. IToBepxHOCTL omHMMH OpoBKamu muinet Trimble Business Center, korga oTmaéTt
TPacCy HMOBEPXHOCTHIO IO OpoBKaM. [IOpsSAmOK KOOPOMHAT B CXxeMe He 3aKpeIiéH, IMo3ToMy dain
Cc o0paTHHIM ITOPSIOKOM BCTPeYaeTCs PeryiaspHo. Pa3men eOuwHUIl M CUCTeMa KOOPIOHMHAT II0 CXeMe
Heo0OsI3aTenbHHI.

Yero B HaOOpe HET - TOYHOTO BOCIPOMU3BEHEHUS BHITPY3KH KOHKPETHOHN IIpOrpaMMEl. [IJis 3TOTO
HYKHBI HacTosIIMe ¢hakIbl 0T KaXKI0W U3 HUX, M KOTHa OHU ITOSBITCS, HAOOP MOIIOIHUTCS.

IMopsimok padoThI

HanumuTe ¢aiine B nanky, nojaiite ux no ogHoMy B 8.01 IIpuuaars LandXML u cBepbTe XKypHAaI
c Tabnunei Brie. [171s1 ¢atiza ¢ o6paTHEIM ITOPSIIKOM KOOPAMHAT CHUMHUTE (IaKOoK IMopsAaKa, MHave
TOYKHU yeOyT 3a 59KBaTop.

THIHUYHBbIE CUTYAllUH U PEelIeHUus

YTo BUOHO [TpuyuHa Pemenue

KoHIleHTpuYecKue «OLIYbLu KpUruHr TO4HO IIPOTATUBAET 3apats Harret CO (0.2-0.4 ot

riasa», KOHYCH 3Ha4YeHUe dyepes cuiina, B aOCOMIOTHRIX
CKBaXKUHBI-BEIOPOCH! (HAarret eOuHUIax gucnepcuu). U/unu
0). BKJIIOUHUTH CTJIa’KUBaHUE Ipuaa

B «2D Kriging».
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YTo BUOHO

[TpuuuHa

Pemienune

YrnoBaTeie U30THMHUU
(«OKTaAroHBI»)

PanmvanbHble/BeepHBIE JINHUU B
MMyCTHIX yTiax

HN3onuann IIepeceKarnTCd B
T'YCTBIX MeCTaX

ITonmuroHLl OOHOTO IIBETA

['pyObIii TPU: BEPIIMHEL
CTaBSITCS IO KPasiM STYEeK.

DKCTpanoisius 3a npeaenaMu
OAHHBIX.

Panrine - cnegcTBue
CriakKuBaHUS KaXXOOU JIMHUU.

[To ymom4aHUIO CIIOH
CO3[aéTCs C OOHUM CUMBOJIOM.

YBenuunuth «CKpyTriieHue
JIUHUK>» 00 3 UJIM YMEHBIIUTh
pa3Mep S4Ye’KHU B KPUTHUHTE.
Brmouuthk «O6pe3aTh o
KOHTYPY CKBaXKUH» UIU 3a0aTh
MacKy 0Ope3KHu.

CriaxuBaHue UOET II0 IOJIIo (B
«2D Kriging»). YBenuuuTh TaM
paguyc CcriaXkmuBaHUS Ipuaa.
3amaTh rpagyupoOBaHHYIO
cuMBoOJIUKy 110 ELEV _MIN.

IIpunoxenue. Isoliner 3a 15 MunyT
CBoux maHHEBEIX He HYKHO. B KaxXX[oM ClieHapHM IIepPBHIY IIar CO3MaeT UJIK 3arpyzKaeT OaHHBIE caM,
II0O9TOMY IIPOWUTH MapIIPyT MOXKHO Ha IyCTOM IIPOEKTE.

CricoK MHCTPYMEHTOB OJIUHHBIN, M 3TO ITyraeT IIPU IIepBoM 3HaKoMcTBe. Haunute ¢ matu - 1.02,
1.04, 2.03, 2.13 1 4.01. OcranbHOe HaUOETCS caMo, Korfa YIPETECHh B 3afaydy.

ITocme KaxXporo IIara HAIIMCAHO, YTO MOJIZKHO IIOJIYYUTBCSA. Ecnu IIOJIY4YHMUIIOCE OpPyroe, Hanao
OCTaHOBUTLECA U pa306paTbCH, a He UOTHU OaJlbIIIe.

Cuenapuu 1. Y MeHsI TOUYKH

ITate MuryT. CKBaXKUHBI, TPOOLI, 3aMepHI, Tt00as HeperyasipHas ceTb HabJIOOeHU .

Iiar 1. 1.09 IIpumep ckBaxuH (meMo) MuHUMYM - HUYEro 3amaBaTh He HYXKHO, BCE IIO
yMonuaHuioo. Eciyu y Bac ecTb CBOM TOYKH, IPOMYCTUTE IIar. Ilosyyumcsa - TOYEYHBIN CJIOU B
IIPOEKTe.

IIar 2. 1.02 2D Kriging (Touku - pactp) Munumym - Touknu, [lone 3nHaueHnusi, Pazmep
stuerku. OCTaabHOE O YMOIYaHuUIO. IToayyumcs - pacTp U CJIOM CTaHmAapTHOH ommbku. Omnbka
pacTéT TaM, Toe TOYeK MaJio, U CMOTPETh Ha He€ HaJo B IIEPBYIO ouepesb.

IITIar 3. 1.04 HM301uHuH U3 pacTtpa MunumyMm - Pactp, Cedyenume, CTHIb H30JIHHUH =
CtpykTtypa / tunicomeTpus. CeueHue mnmougbepuTe Tak, YTOOH TUHUN OBIJIO BUTHO, HO HE CIIJIOLIHAS
IITPUXOBKa. [TosayuumcsA - W30MUHUU C TOANKUCSIMH YW KOHTYPHBIE II0siCa, T'PAHUIBI KOTOPHIX
COBIIQMIAIOT C JTUHUSIMHU.

Hansme o Bkycy. 1.05 u 1.06 nokaxXyT, eCcTh 14U B JaHHBIX aHu3oTponus, a 1.08 oueHut mertoq
IMepPeKpPECTHOM IPOBEPKOM.

Cuenapuu 2. MHe HyKeH peibed

I[IaTHaguaTh MUHYT. ['TaBHBIM ClieHapUi - CTPOUM penbed, IIPOoBepsieM ero 4YuciaM{d U JIeYuM
HaupgeHHoe.

IIar 1. 2.01 3arpy3ka IIMP no pamke MuuumyMm - UcTouHHK penbeda = GEDTM30, Pamka
3arpys3KH 1o uHTepecyomeir MmectHocTu. GEDTM30 aTo Momenb penbeda 6e3 jeca U IMOCTPOEK,
a y Copernicus GLO-30 BrICOTa CHATa II0 BEPXyILIKaM, ¥ TOPU3OHTAJIX 10 HEMY IOBTOPSIOT KPOHEL.
ITonayuumcs - pactp penbveda B cucTeMe KOOPOUHAT IPOEKTa.
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IITar 2. 1.04 U301uHEU U3 pacrpa MuaumyMm - PacTtp, Cedenune 5 unu 10 M. OcTtansHOE 11O
yMoI9aHuw. [loayyumcsa - CJIOou ropu3oHTaneu. llanpllle OH UTpaeT POJib MCXOOHBIX HAHHBIX, KakK
ecny OBl BaM UX IIepeaiu.

ITar 3. 2.05 Ctok u akkymyiasasausi (D8) Munumywm - LIIMP u3 m1ara 1. 3anonHeHde TOHUXKEHUHU
OCTaBbTE BKIIOUEHHBIM. [To/1yuumcs - pacTphl HallpaBIeHUN CTOKA U HAaKOIJIEHHOM ITJIOMIagH.

IIIar 4. 2.06 Peunass cerb MUHUMYM - pPacTp akKKyMmyqsmnuu u3 mara 3, Ilopor BomocOopa B
siyerikax. HauHuTe C THICAYM U IOO0EePUTE TaK, YTOOHI CETh BRITIISIfIENIa ITPaBmonono6Ho. [Toayuumces
- IMHUW BOOOTOKOB, HAIIPaBJIEHHEIE BHU3 I10 TE4YE€HNIO, TO €CTh 'OTOBEIE TAJIbBETHU.

IIar 5. 2.09 Bepminabl U ssMbl MuHumMyMm - IIMP u3 mara 1, Paguyc mOHMCKa B s4elKax.
IToayuumcsA - TOYKM JTOKAJTbHBEIX MAKCUMYMOB C OTMETKaMMu.

IIIar 6. 2.02 3arpy3kKa TOIIOOCHOBBI II0 paMkKe MunHuMyMm - Ta Ke Pamka. i3 OSM Gepure
TIOIIaHBIE BOJMOEMEI M CyXHWe pycCjla, a PeKU U BepIIuHBI He Oepure. OHM yKe MOCYUTAHBI I10
penbedy B marax 4 ¥ 5 U corjaacoBaHbl C HUM, a 3 OSM mpupgyT w3 OPyroro MUCTOYHUKA U C
MaTpulled MOT'YT He COBIACTh. [ToyyumcsA - 0o IATH CJIOEB B rpymIe Tomorpadus.

IIar 7. 2.03 Topo2Raster (peabed U3 BEeKTOPOB) MUHNMAILHEIN HaG0p BXOOOB:

e U307 1MHHUH U3 II1ara 2 1 moJjie BBICOTHI;

 TanbBeru us mara 4;

* To4KM BBICOT U3 IlIara 5 U I10Jie OTMETKH;

* O3épa u ype3 BOObI 13 Il1ara 6 U Iojie OTMEeTKHU ype3a;

* Pasmep ssueku. OGPHIBEI IONANTE, €CIIHM OHU €CTh B TOOOCHOBE. ITo/yuumcs - HOBBIH pacTp
penbeda, TOCTPOEHHKIN 0 TUIIM3UPOBAHHLIM BEKTOPAM, a He IO OMHUM T'OPU30HTAISIM.

Iar 8. 2.12 HeBsi3Ka ropu3oHTaied npoTus [IIMP MuuumMyM - [OpH30HTaJIHM U3 I1ara 2, moJie
BbICOTHI, ITMP u3 mrara 7. [ToaydyumcsA - TOYeUHBIH Co¥ HeBA30K M oT4y€T HTML. CMoTpuTe Ha
cpemHee CMeIeHVEe U Ha JOJII0 TOYEK, IPOMaXHYBIINXCS OObIIE YeM Ha IIOJIOBUHY CEYEHUS.

IITar 9. 2.13 Iuaraocruka reppacunra IIMP Muuumym - IIMP u3 mara 7 u Ceuenue penbeda,
TO 2K€e, 4YTO Ha IIare 2. Hoxlyqumc,q - HHOEKC IIPUTAXKEeHUSA OTMETOK K YPOBHSAM. OKo0JI10 eI HUIIBI
O3HavaeT, YTO CTYIEeHEeN HeT, IBa U BHIIIEe O3Ha4YaeT TEPPacHUHT.

IITIar 10. 2.14 CHsATHe cTynmeHeH (CriIaXuBaHHe C OrpaHHYeHHeM) HyxXeH, TOIBKO eciiu
MpeabIAyIIui IIar Halién TteppacuHr. MunumyM - IIMP co crynmensimu, CedyeHue peiabeda,
HUrepanuii 50. [Toayyumcsa - WUCIpPABIEHHHIN penbed ¥ OTUET Mo M mocie. MHOEeKC MOKeH
OIIyCTUTHLCS K €OUHUIIE.

Ecnu XOoTuTe TPOBEPUTL HE CBOM OaHHBIE, a CAaM METO[, 3aMeHWUTe MepBHH mar Ha 2.10 [Temo-
penbed c drnaxkoMm OBpazxKHO-0a/I09Hasi ceTh. Torma CTUHHASA TOBEPXHOCTh U3BECTHA 3apaHee,
¥ BUOHO, YTO UMEHHO TEPSAETCS IPU IOoCTpoeHuu. OBparu TepsIOTCsS IePBEIMU.

CBepuTh C UCTUHOM MOXKHO OByMs ciocobamu. HarisigHo - MOCTPOUTE U30JIMHUY 10 BOCCTAaHOBIIEHHOMY
penbedy C TeM Ke CeUYeHMEM U HaJIOXKHUTe WX Ha TOPU30HTANM Wiara 2 OPyruM neeToMm. JIMHUU
OONMXKHBLI J1e4yb OPYyr Ha [Apyra M BIIpaBe pPa30UTHUCh TOJILKO HaA MaKYyIIKax BHIIIIE IOCIedHeH
TOPU30HTaJNM. YHUCIEHHO - KaJIbKY/IsITOP PacTPOB, BHIPaXKeHMe «BOCCTAHOBIEHHBIM MUHYC UCTUHA»,

U CTAaTUCTHUKa Pa3HOCTU B CBOUCTBaxX CiodA. IIpu cedyeHUU 5 M OXKUOAETCA CpeOgHEe OKOJIO HYId

1 pa3bpoc mopsimKa MeTpa, a HauOOoJIbIlIMe PAacXOoXKIAeHHs Ha BepiiuHaxXx. Ecinu moOaBuUTH B miar 7
TOYKHU BEPIIKWH M3 IIara 5, PacCXoXKIOeHNs1 Ha MAKYIIIKaX 3aMEeTHO CO2KMYTCs, U 3TO POBHO TOT OTBET,
3ayeM Tonorpadnl HOAIUCHIBAIOT OTMETKU BEPIITHH.

Cuenapuii 3. MHe Hy2KE€H pa3pe3
Tpu MUHYTEL.

IIlIar 1. 4.10 IIpumep a1 pa3pe3a (meMo) MUHMMYM - HUYETO 3aflaBaTh He HYXKHO, BCE II0
yMom4anuio. [Toaydyumcs - Habop cnoés B rpynne [IpuMep paspesa.
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IITar 2. 4.01 Pa3pe3 nmo nuHHH MuHUMyM - JImHuss pa3pe3a, IloBepxHOCTH CBepxXy BHH3,
BepTukanbHbIA MacmiTad. IToayuyumcs - 4epTEX pa3pes3a B MHKEHEPHOU CHUCTeMe KOOPOUHAT,
C OCSIMH, OTMETKaMHU M II0JI0CaMU IIJIaCcTOB.

Kyna uaTu panbiiae

PyKOBOMICTBO OMKCHIBAET KaXXObIH MHCTPYMEHT IMOAPOOHO, C ITapaMeTpaMHu ¥ OTOBOPKaMHU. 37eCh
HaMepeHHO HeT HH OMIHN, HX TeopHH. 3afada CTPAHHUILI IMPOBECTH BAC IO MOIYIIIO OOWH pas, a
He 3aMeHUTh JOKYMEeHTAalIlHIo.

Ianuvle OpenStreetMap - © y4dactHuku OpenStreetMap, ODbL. Matpuna Copernicus GLO-30
pacmpocTpaHseTcss CBOOOIHO.

IIpunoxenue. IToass mnemMo-cjaoeB

CBopka mojneu Bcex TeéHepaTOPOB I€EMOHCTPAIMOHHBIX IaHHBIX C EIMHUIIAMU. 3HaueHUug OEMOHCTPALIMOHHEIE,
U TaM, I'gje BeJIN4YKhHa aGCTpaKTHa, €OUHUIEBI YCIIOBHHEI.

Beixogsl rpynnsl «Tonmorpagus»

Cnout nuanii PedyHasi ceThb (MHCTpyMeHT 2.06):

ITone Tun CMBICJI, eOUHUIILI

order ejoe nopsimok Ctpanepa
acc out  OpoOHOe aKKyMYJISIUS B 3aMbIKAHUU 3BEHA, sTUEEK
length m pgpo6GHOe pgnWHAa 3BE€HA, M

Cnoit nonuronoB Baccennsl (2.07) Hecét basin (Homep 6accelina, 11e10e) ¥ area_m?2 (IJIOLIAnb,
M?). Cnoii Touek Bepiuunsbl (2.09) HecéT z (BEIcOoTa, M) 1 drop (IpeBHIIIeHNe HaJ MUHUMYMOM OKHa,
M). Cmou TonoocHOBHI (2.02) HecyT name 1 osm_id, BOMOTOKHY JOIIOIHUTENILHO waterway, BOmOEMEI
water, BepimmHE ele (BricoTa, M), 06peIBH kind. Temo-penbed (2.10) - pacTp 6e3 momnei.

CkBaxkuHbI (DeMo) - uHCTpyMeHT 1.09

Crnoii Touek CKBaXXHHBI (IeMo0):

ITomne Tun CMBICJI, eQUHUIIHL

well CTpOKa UMS UJIM HOMEepP CKBaXXUHBI

roof opobHOoe abcomroTHAsA 0TMETKA KPOBIIH
Imacra, M

thick opobHoe MOIITHOCTS IIJIacTa, M

X opobOHoe comepzKaHUe YCIIOBHOTO
KOMIIOHEHTAa, IIPOIeHT (IeMo)

head opobHoe Harmop, M (HeoOsi3aTenbHOe
moJie)

K opobHoe Ko3(dunmeHT GUIbTPAIUN,
M/cyT (memo, HeoOs13aTenbHOE)

T opobHoe BOZOIIPOBOOUMOCTH, M?/cyT, T
= K-MOIIHOCTH
(Heobsi3aTenbHOE)
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ITone Tun CMBICJI, e UHUIIEI

dz

mintype CTpOKa MUHTHII, KaTeropus (IemMo
3aMelleHus, Heo0s3aTenbHoe)
opobHoe BeJIUYMHA, TUHEHHO
CBsI3aHHas C gpeidom, yc.
(Heobs13aTENBHOE)

HeoGs3atenbHel pacTp IIoBepxHOCTE aApelda (IeMo) - CTOPOHHSS MOBEPXHOCTD /IS KPUTHHTA
C BHEIIHUM Apelidom, yci. ef.

ITpodnin 3/1eKTpopa3BeaKH - HHCTPYMEeHT 1.10, peKuM 37 1eKTpopa3BeaKH

Cno#t Touek IIpodunu anekrTpopa3dBenku (pk, EII, BII):

ITone Tun CMBICJI, €OUHUIIE

profile mesoe HOMED IIpoduns

picket m ppoGHOe TMKET OT Havasa IPoOPuUIIsE, M

pk CTpOKa nukeT MeTkou [1K (Hanpumep ITK5+20)
z opobHOe OTMeTKa IMOBEPXHOCTU, M

rho k IpobHOe KaXylleecs CONPOTUBIeHUE pK, OM'M
rho true ppob6HOe pK 6e3 mryma, OM-M (9TaIoH)

sp OpoOHOe MOTeHIIMAll ecTeCTBeHHOro nons EIT, mB
vp IpoOHOe BEI3BaHHas momspuslarus BII, mB/B

IIpodunu ocemanu - UHCTPpyMeHT 1.10, peXxuM ocegaHHH

Croit Touek IIpodunu ocemauuin (Myabaa, TypoB: N):

ITone Tun CMBICH, €IUHUIIBI

profile ejoe HOMeD npoduis

picket m OpoOHOe TMHKEeT OT Havaia Opoduis, M
pk CTPOKa nukret meTkou ITK

tour 1esoe HOMED Typa HabJIomeHun

z OpoOHOEe OTMEeTKa ITOBEPXHOCTU, M
settle opoOHOe ocemaHWe, MM

settle true pgpob6Hoe ocemanue 6e3 nrymMa, MM (3TaJIOH)

HaHuHbIE OJis1 pa3pe3a - UHCTpyMeHT 4.10

IToBepxHOCTSH 1...6 (pAacTpEl) - OTMETKHU IIECTU HOBEPXHOCTEMN CTONKOU, M. CBEpXy BHU3 3TO
1 KpoBsL BepxHEU BMellallel, 2 KPOBiId M 3 IMOAOMIBa 1-TO IPOMBIIIIEHHOTO, 4 KPOBIA U 5
TIOOOIIIBa 2-TO IIPOMEBIIIIIEHHOT0, 6 ITOO0IIIBA HUXKHEN BMEIaloe.

JIuauu pa3pe30B (IeMo0), TUHUS, IT0JIe name - uMs 1uaun (Paspes 1, 2, 3).

Ycresa collar (memo), Ttouku, nonsi hole_id, z (otmetrka ycths), eoh (rimy6una 3ab6os1) u
number (mopamucse).

HNuTepBasisl interval (zemo), Tabnuiia, nosns hole_id, from, to (r1y6GuHBL 110 CTBOTY OT YCThHS)
u code (MHOEKC IIJIacTa).

IInact 1-i1 mpom. (memo) u IlmacTt 2-¥ nmpoM. (IemMo) 3TO MHOTOKaHaJIbHEIE pacTphl. KaHair
1 kpoBnsa (M), KaHan 2 mopomiBa (M), KaHamn 3 cojepzKaHue (OPOIeHT), KaHal 4 MUHTHUIL
(kaTeropus 1 unu 2).

Pazmom (memo, 2D), nuHUSs, II0JIe name.

Mapkep ¢ Z (memo, 3D), nmuHUsSI C OTMETKOHU Z, TIOJIe name.
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* 30Ha (IeMo0, IIOJIMIOH), [IOJIUTOH, II0JIe name.
* Onpoxkunyrtas TIN (memo), 3D-rpaHu, Iojie name.

[Hanuabie Ojisa PppaKTajaoB - HHCTPyMeHT 7.05

* Pexku (memo), nuHuH, moie order (11ejioe) - IOPSIAOK IPUTOKA B EPAPXUU CETH.
* BomocOop (meMo0), IOJIUT0H, ITI0JIe hame.
* Beper (memo), NuHNS, II0JIe Name.

IInmoTHOCTH (HEeMoO) - uHCTpyMeHT 3.08

Cnoit Touek [1eMO-TOUYKH:

ITone Tun CMBICJI, eOUHUIILI

mass gpoGHoe Macca 3amepa (gemo, 50 Ha TOUKY)
prec gpoOHOe CHI'Ma HeOoIpPemeléHHOCTH, M

Crnoit nuaUY [IeMo-ITHHHH:

ITone Tun CMEICJI, eOUHHUIIEI

mass IpoOGHoe Macca 3amepa (memo, 100 Ha TUHUIO)

prec IpoOHOEe MONyIIMPHHA KOpUAgopa, M

from m pgpoOHOe Havalo MHTepBasa II0 IUHUU, M (MOXKET OBIThH ITyCTO)
to m opo6HOe KOHeEIl MHTepBaJjia 10 JIMHUM, M (MOXKET OBITh IIYCTO)

Croit HoIUuroHoB [IeMO-IIO/IMT OHbBI:

ITone Tun CMBICII, eIUHUIIE

mass p»poOHoe Macca 3aMmepa (memo, 150 Ha IOIUTOH)
dasy 1ernoe 1 - monuroH nox gasuMeTpuio, 0 - paBHOMEPHBIN

BcmiomoraTenbHEIM pacTp BeoM. pacTp (ma3uMeTpusi) - rpafueHT 3HaUYeHU N /1 Ta3UMeTPUYEeCKOT 0
pexumMa 3.07, yci. en.

IIpunoxenue. IINOTHOCTL IePEMEHHOH OIOPHI: MOIIAr0BO

Paz6op mHCcTpyMeHTOB 3.07 u 3.08 OoT reHepanuu OeMo [0 TOTOBOTO Pe3yjibTaTa, C IOSICHEHHEM
KazKOoro riapamMmeTpa. HpHMep IIOKA3bkIBAET, KaK IIPOBEPUTHL MHBAPHUAHT MaACCHI I''tTa3aMU.

IITar 1. CrenepupoBarts aemo (3.08)

3anyctute 3.08 IIpuMep OJis1 IVIOTHOCTH (TeMo).

¢ 001acThb (3KCTEHT) - TPaHUIlLl TeHepalnu. 3ajJaliTe IPSIMOYTOIbHUK Ha KapTe HJIU II0 CJIOO0.
ToguTcst mo6GoM MeTPUYECKUI OXBaT, HaIpUMepP KBaJapaT HECKOJIFKO KUJIOMETPOB.

» flyeHKa BCIIOM. PpacTpa, M - [lIaT BCIIOMOTAaTEeILHOT0 PacTpa [Jisd Ja3uMeTpuu. [10 yMOoT4aHUIO
50, o meMo moCTaTOYHO.

e 3epno I'CY (Jo1.) - TOBTOPSIEeMOCTE ITpuMepa. [Ipu ogHOM 3epHe HaOOp OOUHAKOB.

Ha BrIxofie yeTksipe ciiod - [eMo-TOo4KH, [leMo-1uHuH, [leMo-n10IUTroHbI 1 BcmoM. pacTtp. B nore
yKa3aHa 3anoxkeHHasa Macca, Touku 500, nurun 200, nonuronsl 300, utoro 1000.
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IIIar 2. IInmoTHOCTH o TOouKaM (3.07)

3anycTtute 3.07 IIMIOTHOCTH MO 3aMepaM Ha cjioe [leMOo-TOYKH.

* 3amMepsl - ciiou [1eMO-TOYKH.

* IToxe maccel - mass. Eciii 0cTaBUTh IyCTHIM, Macca KaxXkaoro o0bekra paBHa 1.

e ITone ToYHOCTH - prec. [I711 TOYeK 3TO CUTMa IayCcCoBa IIsITHA B MeTpax. Yem Oosblie curma,
TeM 60Jiee Pa3MBIT ¥ HM30K BKJIAI TOYKH.

e PasMep ss9EHKH, M - IIar CETKU pe3yiIbTaTa. MeHbIle sueiika - moapodHee KapTa U [OJIbIIe
cuéT. Ha mIoTHOCTE B Macce Ha KM? pa3Mep STUYelKH He BINSEeT, TOJIBKO Ha OeTaIbHOCTh.

* 00J1aCThb - OCTaBbTE IIYCTHEIM, BO3BMETCS TIO CIIOIO.

* Hocurensb 3a KpaeM - [IOHOPMHPOBATH BHYTPH JEPXKUT BCIO Maccy B obnactu, IloTepsaTs
Maccy oTOpachiBaeT BHIIIEOIIYI0O 3a KpaM 4YacTh C IIpeaynpexpaeHueM. [IIs IIPOBEpKHU
VHBapuaHTa 6epuTe JOHOPMUPOBATh.

e Curma mno ymoixdaHuIo ([lom.) - mogcraBasieTcs, KOTraa I1ojie TOYHOCTH yCcTo. Honmb 03HavaeT
OJIysTYEUKY.

ITposeprTe nor. Ctpoka Macca Bxoma 500, macca Ha cetke 500, pacxoxpgenue 0 u ecTb
WHBApUAHT, UHTErpasl IVIOTHOCTU paBeH CyMMe Macc.

IIMIar 3. II'TOTHOCTH IO JIMHUAM

3anyctute 3.07 Ha cnoe [IeMO-ITHHHH.

* ITosie TOYHOCTH - prec - 30eCh 3TO MNOJIyLIMPUHA KOpUAOpa B MeTpax. JInHNUA pa3dMa3biBaeTcs
B IIOJIOCY MSTKHUX KPaés.

* from_m / to_m (Jomn.) - nonga from_m u to_m. Y ogHOU meMO-ITUHUN WHTepBaa 3adaH, U B
pes3ynbTaTe pa3Ma3blBaeTCs TOIBKO ero 4acTh. [IyCThle I0JIsT 03Ha4aloT BCIO JIMHUIO.

B nore macca Ha ceTke 200. Ecnu BKIIOYEH PEXKUM MOTEPU MacCCH ¥ KOPHUOOP BHIIMIEN 3a Kpai,
pacxoxkaeHue II0KaxXKeT, CKOJIbKO MacCHhl YIIIO.

IITar 4. IIITOTHOCTH IO MOJIMTOHAM U Ja3UMETPHsI

3anyctute 3.07 Ha cnoe [1eMO-IIOJIUT OHBI.

* Be3 BcmoMoraTenlbHOTO pacTpa Macca IIOJIUIOHa pacKiagblBaeTCs PaBHOMEPHO IIO €ro
TIJIOIIamu.

 Bcoom. pactp ([om.) - mogatiTe BcmoMm. pacTtp u3 gemo. Torga ajist IOIUTOHOB BKIIOYaETCS
Ia3uMeTpHs, Macca paclpeenseTcs IPOIOPIMOHaIbHO 3HaYeHUIM pacTpa BHYTPU IIOJIUT0HA,
a He POBHO. Ecnu PaCTp BHYTPH IIOJIUTOHA IIYCT, HUHCTPYMEHT OTKAThIBAETCsA Ha PaBHOMEPHOE
¥ TIUIIET 3TO B JIOT.

Macca Ha cetke 300 B 000omx pexKuWMaxX, MEHSETCS TOJIBKO (opMa pacmpeneneHUsT BHYTPHU
IIOJINTOHOB.

IITar 5. CMeniaTh THNBI Yepe3 JONHUCHIBaHHE

YToOBI COOpPATh TOUKY, TMHUU U HOTUTOHLI B OOWH PacTp, mporouuTe 3.07 TPUKALI TOOPSIT.

* [lepBHIH 3aIyCK - KaK OOBIYHO, IIOJIydaeTe TPEXKaHAIbHLINA PacTp.

* BTopoit u TpeTui - B mapaMmeTpe dommcarbh B CYIHECTBYIOIIHH pacTp ([Iom.) yKaxute
pacTp U3 ImpepbiAyIlero 3amnycka. MHCTPyMeHT YuTaeT TPU KaHasa, Jo0aBiseT HOBYIO Maccy
¥ BO3BpaIlllaeT 0OHOBJIEHHBIN pacTp.

IMTocne Tpéx momucChIBaHUM cCyMMapHas Macca Ha ceTke paBHa 1000. Kananet 2 1 3 (Zm-0o u Zm) OJis
9TOr0 U CITy2KeOHHIe - OHU ITO3BOJISIIOT HOIMCHBATE CEPUSIMHU U IePKaTh KapTy 3(PHEeKTUBHOU CUT MBI
TOYHOM.
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IITIar 6. 9¢ddexkTUBHAA cCUrMa

3agaiiTe HeoOs13aTembHBIM BEIX0T D PeKTHBHASI CUTrMa. DTO CpeIHEB3BEIIIeHHAS CUTMa 110 TYeliKe
- KapTa 3pHeKTHBHOM TOYHOCTH. ['e MIOTHOCTL HabpaHa TOYHLIMM HOCHUTEJISIMU, CUTMa Maja, I'me
pa3Ma3aHHBIMU I'PYOBIMU MMPUBSI3KaMHU - BeJIMKa. JTO aHAJIOT KPUTHMHTOBOM OUCIEPCHUM OJIS dTazxKa
IJIOTHOCTH, M OH ITOKa3hIBAeT, TAe Pe3yJIbTaTy MOXKHO OOBEPSTb, @ Tle OH JEPKUTCS Ha I'PYOBIX
HOCUTEIIX.

Kak yurartrsr UTOIr

Kanan 1 pe3ynbTaTa - IJIOTHOCTE B Macce Ha KM2. OTKpHIBalTe eTo OQHOKaHaIbHOU IICEBOOIIBETHOMU
cuMBonuKOM. [IgTHa NJIOTHOCTU - TaM, T'He CTyIIAloTCS HaAExKHble 3aMephl. HBapuaHT B JioTe
IIOATBEPKIaeT, YTO Macca coXxpaHeHa U pe3y/bTaT KoppeKTeH. Criol foKeH ObITh B METPUUECKOHU
CUCTeMe KOOpOVHAT, Haue UHCTPYMEHT OTKaXKeTcs paboTaTs.

IIpegnpusaTusam

Isoliner pa3BuBaeTCsd Ha 3afadaxXx peanbHBLIX IPEONPUATHI. MBI BHIIOIHSEM OOPabOTKH IIOf
permaMeHT IIPOM3BOACTBA, 3aK/II04YaeM [OTOBOPHEl TEXHUYECKOM IIOOAepKKW C TapaHTUEd U
BHeOpsieM MOMY/b B IIPOU3BOACTBEHHLIN ITUKJI, BKIOYasd MHTErpallio C KOPIOPATUBHLIMU Oa3aMu
maHHEIX. [Tompo6GHOCTH - https://www.informpp.ru/rnaBHas-cTpaHUIA/IPEOIPHUITHIM

2KypHaJl ¥ MaHe/Ib HHCTPYMEHTOB

Isoliner BegéT xkypHan paboTs B daiine isoliner.log pspmom ¢ nmpodunem QGIS. B Hayasne ceanca
nuinryTcs Bepcun mnaruaa u QGIS, 3aTem uMsI 3amyIIeHHOTO HHCTPYMEHTA, eT0 IapaMeTpPhl, BpeMs
cuéTa, a mpu cboe - omucanue omubKku. OKHO pacdyéTa 3aKphIBAETCS, a Qaiil 0OCTAETCsI, TO3TOMY ITPH
o0paleHny JOCTaTOYHO IIPUIOKUTE €To0.

OTKpBITE KypHAJI MOXKHO Yepe3 Moaynu - Isoliner - 2Kypnas unu kHonkol 2KypHai B okHe O
mwiarune. Ha nanenu unctpyMeHToB Isoliner HaxonsiTca KapTa NJIOTHOCTU U OKHO «O IjIaruHe».

JInIIeH3usa U nmoaagepKKa
I[InaruH pacnpoctpansietrcsa mnopn nuneHsuelr GNU GPL v2 unu HoBee (GPL-2.0-or-later) - Toi

ke, uTo u caM QGIS. Tlomnnii TekcT B ¢aiine LICENSE B kKommiekTte. © OO0 «HMHbOpPM++>»,
www.informpp.ru.
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