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BBenenue

Isoliner - mpoBaiigep UHCTPYMEHTOB Processing faisi MHTEPIIONSAIIUK TOUEYHBIX JaHHBIX, IOCTPOEHUS
M30JIMHUY U paboThl ¢ penbedoM. Aapo kpurunra - aaroputMm KB2D u3 GSLIB. Pa6oTaeT mo oTmeT-
KaM I1acTa, MoImHocTaM, OMC, xuMuu U JI00BIM YUCJIOBBIM aTpuOyTaM CKBaxKUH. MHCTPYMEHTH
pa3HeCeHH! 10 CEMU I'PyInaM.

e I'Ppua ¥ U30JIMHHUH - OCHOBHOM MOTOK 00pab0oTKH, OT OeKJIaCTePUIALUH M0 U30TIUHUH.

* Tomorpadusi - penbed 13 OTKPLITEIX JaHHLIX, €70 ITPOBepKa 1 MpaBKa, 00BEMEI padOT U Kaphbe-
PHI.

¢ [Tomo/JTHHUTEIbHbI€e HHCTPYMEHTHI aHAJIU3a - PACUYETHI OT MHAWKATOPHOI'0 KPUTHUHTA OO0 IIJI0T-
HOCTHU IEPEMEHHOU OIIOPHI.

¢ Pa3pes - MOCTpOEeHUEe IeoJIOTHYeCKUX Pa3pes30B.

* Teonoruyeckasi Mogeb (6eTa) - COrTaCOBAaHHOCTh IMAYKHU IJIACTOB M YYeOHBIN IIPUMED pas-
pe3a.

e 'mapoorus - CTOK, peyHasi ceTh, 6aCCeNHEI 1 BOJOCOOPHI, CTBOPLI, KPHUBEIE PACXOIOB 1 3aTOII-
JIeHue.

* ®pakTa/JbHBLIA aHAIU3 - PA3MEPHOCTH ITOBEPXHOCTEH, MAaCOK W JIMHUIH.

e OOMEeH JaHHBIMH - UTeHle U 3anuch LandXML.

HecKoJIbKO TePMHUHOB, KOTOPEIE BCTPEYAIOTCS [ajiee. BapuorpaMma ONKMCHIBAET, HACKOJIBKO CHIIb-
Hee Pa3InYaloTCs 3HAYEeHHS C POCTOM PACCTOSHUS MeXOy ToukKaMu. CHIII - YPOBEHb, Ha KOTOPHIH
OHAa BHIXOOUT (030K K OUCIEePCUH OJaHHEIX). HarreT (0T aHriI. nugget, «a¢ddekT camopogka») - CKa-
YOK BapMOTPaMMHEI V HYJISI, TO €CTh Pa30poC Ha CKOJIb YTOOHO MAabIX PACCTOSHUNAX, BRI3BAHHBIN H3-
MEPUTEJIbHBIM IIIYMOM ¥ MUKPOM3MEHYHUBOCTHIO. [lanee o TEKCTY - IIPOCTO «HATrTeT».

YcTraHOBKA M pacnojiokKeHue

OcHoBHOI crtocob - u3 opunransuoro penosutopus QGIS. OtkpoiiTte Monynu — YpaBieHue U yCTa-
HOBKa MopmyJiei — BKiagka «Bce», B moucke Habepurte «Isoliner», BeIOEpUTE IJIaTWMH M HAXKMUTE
«YcTaHoBuTh». [Ipu ycTaHoBKe u3 pemo3utopus QGIS cam cooOiaeT 0 BHIXOe HOBBIX BEPCUH U
OOHOBJISIET IIJIATHH 10 KHOMKE.

AnbTepHaTUBHEIM criocob - u3 ZIP-gatina. Monynu — YnpaBjieHre U yCTaHOBKa MofAyyen — YcraHo-
BUTH U3 ZIP. 3To yno6Ho my1a o¢JialiH-yCTaHOBKY U IIPeNpPEeIU3HEIX COOPOK.

IMocne yCTaHOBKY MHCTPYMEHTHI IOSIBJIAIOTCA B maHenmu «O6paboTKa», y mpoBaimepa «Isoliner», Te-
MU XKe ceMblo rpymnmnamu. PaboratoT ouu B QGIS 3.16 1 HoBee. Huuero goycTraHaBiIuBaTh He HYXKHO,
BCE cUMTAEeTCs IMTaTHEIMU cpemncTBamu QGIS.

OOHOBJICEHHE

ITpu yctanoBKe u3 peno3utopus QGIS nmoka3rlBaeT yBeOOMIIEHHUE O JOCTYIIHOM HOBOU BEPCUM - 3Ha-
YOK B CTPOKE COCTOSIHUS U CIIMCOK BO BKilagke «OOHOBIsIEMbIe» MeHemKepa Monyiiei. OOHOBIeHUE



BBITIOTHSIETCS OOHOM KHONKOM. IIpu ycraHoBKe 13 ZIP HOBasi BepCUsl CTaBUTCS TEM Ke IIYTEM, IO-
BEPX CTapou.

IInaruH KOPPEKTHO Mepe3arpyxkaeTcs «Ha neTy», nepesanyck QGIS He tTpebyetcs. [Tocne o6HOBIIE-
HUS UHCTPYMEHTHI Cpa3y OOCTYIIHHI B ITaHEJIH.

CleaBKa H oﬁmne 9JIEMEHTBhI THhHaJIora

B muarnore KaxXmoro MHCTPyMeHTa eCTh KHOIIKa CnpaBKa, OTKpHIBaIlas 3To pykKoBoacTso (PDF B
KOMILJIEKTe II1arvHa). [IpaBas MmaHesNb Ouajora IIoKa3bkiBaeT KPaTKyI0 COPaBKy IO MHCTPYMEHTY, a
IOOCKa3Ka K IIOJII0 OSABJIsIeTCS IPU HaBeJeHUM Ha Hero. PYKOBOOCTBO U CBEIeHUS O BEPCUU OOCTYII-
HBI ¥ 6€3 OTKPBITHUS HHCTPyMeHTa. B meHio Momynau ecth mogMmeHio Isoliner, B HéEM cTosT KapTa
10THOCTH, ITomocHoBa, O mjaarvuHe C BEepCHUEM, CChUIKAMU, UCTOPUEN M3MEHEHUU U PYKOBOQ-
ctBOM, A3bIK 1 KypHaJ.

AA3bIK uHTEep@delca U CIpaBKH

A3vIk nHTEP(dETica u I3bIK CITPAaBKU BEIOUPAIOTCS OTHOEJIBFHO, B OKHEe Momyiu — Isoliner - fA3bIk. To
Ke OKHO OTKpHIBAeT KHOMKa ¢ 6yKBaMu «A» u «f» Ha nmaHesu HHCTPyMeHTOB Isoliner. K untepdeiicy
OTHOCSITCS MEHIO, Ha3BaHUS UHCTPYMEHTOB U IIOOIINCHU II0JIeH, a K CIIpaBKe IIpaBas IIaHeJlb Iuasnora,
MMOACKa3KHU IoJiel u pykKoBoacTBo PDF. Tak MOXKHO fepzkaTh aHrnuiickuii matepdeiic QGIS u yutaTth
CIIpaBKy MO-PyCCKH, ¥ HA0OOPOT.

Y Kaxk[moro u3 AByX sA3bIKOB Tpu 3HaueHus: Kak B QGIS, Pycckui u English. [To ymonmuanuio oba
unyT 3a 136IkoM QGIS, Kak u pasbite. Ha3BaHus A3BIKOB B CIIMNCKE HATMCAHE Ha CAMUX 9TUX SI3HIKaX,
IIOSTOMY CBOU SI3BIK HAXOOUTCS, HaXKe eCIIM OKHO OTKPBIJIOCh Ha HE3HAKOMOM.

MeHI0O ¥ Ha3BaHUS UHCTPYMEHTOB B mmaHenmu OOpaboTKH IIepecTpanBalOTCs Cpa3y MIOcie HaxXKaTus
OK, nepes3anyckatek QGIS He HykHO. CIIpaBKa CMEHUTCS IIPU CIIEOYIONIEM OTKPBITUN NHCTPYMEHTA.

Kanan pacCTpa BO BCe€X MHCTPYMEHTaXx B]:IGI/IpaeTCH BBIIQOAIOMINM CIIMCKOM C MMEeHaMM KaHaloB. Y
MHOT'OKAQHAJIPHOT'O I'pyuaa I1jlaCTa B HEM CTOST «KPOBJIA», «IIOOOIIBa» U UMEHa CIIOEB IIapaMeTpoOB.

Bce HHCTPYMEHTBI

Huxe Bech cocTaB ImpoBaiifepa, Kak OH CTOUT B ImaHen O0padoTKa.

1. I'pua 1 K30/ IMHHUHA

1.01 2D Kriging (Touku — pacTp)
* 1.02 MuHMMaNbHAasI KPUBU3HA (TOYKH — PacTp)
1.03 MBA: MmynbTHCETOYHEIE B-cimaliHEl (TOYKM — pacTp)
1.04 30MMHUYM U3 pacTpa
1.05 [lekmacTepu3anus (Beca)
1.06 Bapuorpamma (9KcIliepuMeHTaIbHas)
* 1.07 BapuorpammHas KapTa (@HU30TPOIIHS)
1.08 Kpocc-Banupanuus BapuorpaMMEbl
1.09 Kpocc-Banupauusa metona (LOO)
1.10 [TpuMep CKBaxkuH (meMo)
1.11 [Ipumep reodusmdeckux npodunen (memo)
1.12 Bpe3ka mogpoOHOM ITOBEPXHOCTH B PETHOHAJIBHYIO

2. Tonorpadpus

.01 3arpy3ka LIMP 1o pamke

.02 3arpy3Ka TOIIOOCHOBEI II0 paMKe
.03 Topo2Raster (penbed u3 BEKTOPOB)
.04 [TogrotroBka penbeda

.05 YKJIOH U 9KCIIO3UIUS

.06 BepLIWHEL U IMEL

L]
N NN NDNN



.07 [Iemo-penbed

.12 Hacuinmu 1 BeIeMKH (00BEMBI PaboT)
.13 KaugumaTel OPOBOK U IIOMOIIB

.14 BpOBKU ¥ ITOMOIIBH B paboTy

.15 Ilpumep kKaprepa (gemo)

.16 [TpodunupoBaHre OTKOCOB

.17 Custue moctoB c [TMP

L]
N NNDNNNN

2. Tonorpadusi: TMarHOCTHKA U IpaBKa

* 2.08 Pa3menuTh TOPU30OHTAIHU OJISI IIPOBEPKU

* 2.09 HeBsizka ropusonTtaneu npotus LIMP

* 2.10 [IuarHocTtuka Teppacunra LIMP

* 2.11 CHATHE CTyIleHeH (CriaxkuBaHMe C OTPaHUYEHUEM)

3. JonoaHUTEIbHbIE HHCTPYMEHTHI aHA/IN3a

°
w

.01 KaTeropruanbHbI MHONKATOPHBIN KPUTUHT

.02 Kpuruur c BHemtHuM apetidhoMm (External Drift)

.03 KapTa BEpOSITHOCTH ITPEBHIIIIEHU ST

.04 T'ugpaBIMYeCcKuH rpafueHT ¥ HallpaBJIeHKWe IIOTOKa
.05 YaenbHBIM pacxof (3akoH [lapcu)

.06 "'ayccosa cumynsauus (SGS)

.07 IInoTHOCTL 110 3aMepaM (llepeMeHHas oIopa)

.08 [TpuMep OJIs IIIOTHOCTHU (IeMo)

.09 ITpumep gnsg 3.01 u 3.02 (memo)

°
W wwwwwwuw

4. Pa3pe3

.01 Pa3pe3 o nuHEUU

.02 CKBaxkKMHHI Ha pa3pe3e (Momesb OypeHus)
.03 Cocras 1macTa Ha pa3pese

.04 IlepeceyeHne MOBEPXHOCTEN C pa3pe3oM
.05 IlepeceueHne BEKTOPOB C pa3pe3oM

.06 Ilepeceuenue TIN c pa3pe3om

.07 [Ipoekiust 00HLEKTOB Ha pa3pes

.08 CripoeliupoBaTh C pa3pesa

.09 Pa3BépTKa cTeHKu CcTBOJa (6eTa)

.10 IIpumep mons paspesa (memo)

.11 OGpa3zerl cripaBOYHUKA IIJIAaCTOB

.12 37MeMeHTH 3aJIeraHus 10 CJIey BhIXoma
.13 CopepzKaHus II0 IIJIaCTY B YCThAX

.
R L ST L T T T T~~~

5. 'eomorudyeckasi Mmoaean (0era)

.01 CorjlacoBaHHOCTD IQYKU IIJIAaCTOB

.02 IIpumep paspesa (gemo)

.03 COopKa madyku oT penbeda

.04 KoppeKiusa madyky 110 CTaTUCTUKE MOIIHOCTEH
.05 ManudecTt Mmogenu

.06 CKJ1Iamd49aTOCTh IOBEPXHOCTU

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

6. 'mgponorus

.01 CToK 1 akkymynsauus (D8)

.02 PeuHas ceTb

.03 baccelHb 1 Bomopa3aenbl

.04 OTYET 110 CTBOPY

.05 Bomoc6op. JIuHuM 1 KOHTYPH (KaHaBhI, Kapbephl)
.06 OTYET II0 TOTOBOMY BOZIOCOOPY

.07 JIMHUY CTOKA OT TOYEK, TUHUN U KOHTYPOB

°
(o)) <) Iie) B e) Bie) B e)]
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* 6.08 CTBOPHI ¥ KPUBLIE PACXOIOB
* 6.09 [TomUroH 3aTOIIEHUS

* 6.10 MmMmopT TabmuIil CTBOPOB

* 6.11 [Ipumep peku (gemo)

7. ®paKTaJIbHBIH aHAIU3

* 7.01 ®paKTasabHas Pa3MeEPHOCTh

* 7.02 Box-counting macku

* 7.03 Pa3MepHOCTEL TUHUYN U I'PaHUIl

* 7.04 Pa3aMepHOCTh MUHKOBCKOTO (BEKTOPHI)
e 7.05 [Tpumep Ons ppakTanoB (memMo)

8. O0OMeH TaHHLIMH

* 8.01 [Tpuaate LandXML
* 8.02 3anucats LandXML
* 8.03 [Ipumep LandXML (memo)

9. CoBHKEeHHus

* 9.01 HakoHHB ¥ KpUBHU3HA I10 OCEeIaHUsIM
* 9.02 'opusoHTanbHLIEe JedhopMaun
* 9.03 [Ipumep MynbOH (HEMO)

Bceeo uncmpymenmos: 79

BBICTPBIM CTAPT

NHCTPYMEHTOB B IIJTaTMHE MHOT'O, ¥ BHIOMPATh U3 OOIIET0 CIHMCKA TSAXKEeI0. ITOT pa3fesl YCTPOeH
WHaue - He [10 MHCTPYMEHTaM, a 110 3afadyaM. HaliguTe Ty, 4TO IMOX0oKa Ha Ballly, M UAUTE 10 1aram,
OCTaJIbHOE MOXXHO HE YUTATh.

O611ee IPaBUIIo OTHO - HHCTPYMEHTHI HE JOragbIBAaI0TCsI, OHH CHPAIINBAIOT ¥ JOKIaJbIBAIOT.
IMoyTy KaXKObIi MUILIET B XKyPHAJI, YTO UMEHHO OH PEIINJI, ¥ T0YEeMY IIOJIyYUIIOCh CTOIIBKO OOBEKTOB,
a He uHayde. XKypHay CTOUT OTKpPHIBATh BCerma, 0COOEHHO B IepBhie pa3kl. TaM 0OBIYHO U JIEXKUT
OTBET Ha BOIPOC «II0YEMY BEHIIIJIO HE TO».

ECTh CKBaiXKHHBI, HY2K€H PaCTp 1 H30/IHHHHA

Camas yacTas 3afjlaya ¥ camMasi CTapas - TOYKH C 3aMepaMU MPeBPaTUTh B IOBEPXHOCTD. [I0CTaTOYHO
OBYX UHCTPYMEHTOB.

1.01 2D Kriging cTpouTt pacTtp mo tToukaM. OpaguHapHbBI# KPUTUHT OLIEHMBAET 3Ha4YeHUE B S4Uel-
Ke KaK B3BellleHHOEe CpefHee ONUKAWIINX 3aMePOB, IPUYEM BeCa OH He BBITYMBIBAET, @ BEIBOOUT
M3 TOr0, KaK OBICTPO 3HAYEHUS PACXOASTCS C PACCTOSHHMEM. 3ajaThb HAJO I0JIe 3HAYEHUS U TPHU
InapameTpa Mopenu. Paguyc - ganblile HeTo 3aMepHl yKe HU 0 4éM He roBopsT. Ilopor - obmuit
pa3bpoc. Harret - pa3bpoc, oCTalIINICA Ha HYyJIeBOM PAacCTOSTHUM, IIOIPENIHOCTh 3aMepa ILIIC
M3MEeHYUBOCTh MeJjibue Iara ceTu. Adeliky OepuTe IPUMEPHO B YETBEPThH-NIATYIO YaCTh CPeOHET0
paccTosTHUS MeX[Oy CKBakKWHaMH. Mesb4ye He T06aBUT TOYHOCTH, @ CYUTATHCS OyAeT HOJIbIIe.

BmecTe ¢ mOBEPXHOCTHIO MHCTPYMEHT BHIAAET KApTy OIIMOKH KPUTHMHTA, ¥ CMOTPETh €€ Hafj0 BCe-
roa. CaMa HOBEPXHOCTD BHITTISIAUT OMUHAKOBO T'TaIKO U TaM, TIe CKBaXKUH MHOTO, ¥ TaM, T'lle pe3yJib-
TaT OePKUTCS Ha OOHOM Hal€éKoM 3aMmepe. PasHHIy MeXOy 3TUMHU OBYMS CJIy4dasiMHU ITOKA3BIBAET
TOJIBKO KapTa OUINOKH.

1.04 V30/THHHUM B3 pacTpa IIpeBpalaeT II0OBePXHOCTL B TOPU30OHTAIHN C IOOIKUCSIMH, a ITPU Hamo0-
HOCTU U B IOJIMTOHBI OUana3oHoB. CedeHUe 3afa€TCsA YUCJIOM WU marom. [ penbeda TaM ke
ecTb ¢Gyaxkok Tomorpaduyeckux nopmnucer. OHM Pa3BOPavYMUBAIOTCSA TaK, YTOOB BEPX CMOTPEN Ha
BBICOKYIO CTOPOHY.

11



IMommpo6oBaTh MOXKHO 1 6e3 cBouX faHHBX. 1.10 ITIpuMep cKBazKuH (IeMo0) BLIIAET TOTOBLIM Habop
TO4YEK C PEealMCTUYHOU IPOCTPaHCTBEHHOU CTPYKTYPOMU.

ansiue, Korga norpedyercsi 000CHOBaHHeE. [lapaMeTphl MOIEsIN MOXKHO He ToA0UpaTh Ha I'jias.
1.06 BapuorpamMMa CTPOUT UX [0 CAMUM JaHHBIM U PUCYET rpadukK, Ha KOTOPOM BUIOHO, €CTh JTU
B DAHHBIX TPOCTPAHCTBEHHAs CBs3b BOOOIIE. ECiM 9KCIepUMEHTATbHBIE TOYKH JI0XKATCSA 6ecropsi-
OOYHO, HUKAKOM MeTon e€ He co3macT. 1.07 BapuorpaMMHasi KapTa MOKa3bkIBaeT aHU30TPOIIHIO
- KOT{Ia CXO[ICTBO TSTHETCS BIOJIb OOHOTO HAITPaBIEHUs CUJIbHEE, YeM MOIMEPEK, U 9TO HaAO YIECTb.
1.09 Kpocc-Banumanusi meroaa (LOO) yOupaeT KaxKOyl0 CKBaKHUHY 110 OYepeu, IpefcKa3biBaeT
3HaA4Y€eHHEe I10 OCTAJILHBIM M BBIBOOUT PACXOXKIOEHUE YUCIIOM - HpHMOI;I OTBET Ha BOIIPOC, HACKOJIBKO
MOXKHO BEPUTH KapTe. YIa4YHBIM HaOOp ImapaMeTpPOB COXpaHseTcs mpoduieM, 4ToOk He HabupaTh
ero 3aHOBO.

ECTh OTKpBITasi MECTHOCTh, Hy2keH pejibed U TOIMOOCHOBa

CBoux CHEMOK HET, a KapTa HyXKHa - ClIydall paHHUMN ¥ CaMBIi YacThIl. Bcé 6epETCS U3 OTKPHITHIX
MCTOUYHUKOB mpsiMo B QGIS, 6e3 pyYyHOTO CKauMBaHUS apXUBOB.

2.01 3arpy3ka IIMP nmo paMke KadaeT BEICOTH II0 3agaHHOMY oxBatry - Copernicus GLO-30 u
OpYyTHE OTKPHITEIE HAOOPEHL. [IpUXOOUT pacTp B MeTPAX, yKe IIPUBEAEHHBIM K METPUYECKOM CUCTEME
KoopauHaT. TpuanaTe METPOB AYeKU - 3T0 MaciuTab mopsaka 1:25000: X0IMEL, TOTUHEL ¥ BOOOpPa3-
OeJibl YUTAI0TCS, a OpOBKa Kaphepa WK NOPozKHasd HACHIIb - HeT. [IoHMMaTh 9T0 Hafo cpa3y, nHaue
OT pe3yJibTaTa XKOYT HEBO3MOXKHOTO.

2.02 3arpy3ka TONMOOCHOBBI IIO0 paMKe OepéT Mo TOH Ke paMKe BEKTOPHYI0 OOCTaHOBKY W3
OpenStreetMap: BomHEBIE IIJIOMIAOH, PEKU, JOPOTH, 3MaHus, 1ec. BomHble 00BEKTH IPUXOOST IIOIH-
TOHaMU, BKJII0O4Yasi COCTaBHEIE - 03€PO C OCTPOBOM OCTAETCS 03€POM C BHYTPEHHUM KOJIBIIOM, a He
CIIJIOIIHBIM IIOJTUTOHOM. DTO TOT CJIOM, KOTOPBIM masbllle IMOOAETCS B MHTEPIIOJISAIINIO YPe30M BOMHI,
€CIyu TOHAmoOUTCs MepPecUYUTHBAThL pesbed.

CkauannHasi LIMP nouTu Bcerpma tpebyeT nHcTpyMeHTa 2.04 IToaroroBka pesnbeda. B oTKPHITHIX
HaGOan BCTPEYAITCA IIYCTOTHI, IIYM U JIOKAJIBHBIE AMBI, KOTOPHIX B ITIPUPOOE HET. 3anoJiHeHue II0-
HUXKEeHUM 30ech 00s3aTesibHO, 6€3 HEero CTOK He CYHMTAeTCs BOBCE, BOAA YTHIKAETCS B IEPBYIO Ke
JIOXKHYI0 AMYy. [Tocne moaroToBku paboTaiT Tpu MHCTPyMeHTa noapan. 6.01 CTok U akKKyMyJisi-
IUsI Ja€T HalpaBlIeHUs U HaKoIleHue. 6.02 PeyHasi ceThb IpeBpalllaeT HaKOIIJIEHHUE B TUHUU Tallb-
BEeroB c nopsimkaMmu. 6.03 BacceiHbI H BOOoOpa3esibl PeXeT TePPUTOPHUIO Ha BOLOCOOPHI.

2.06 BepuiuHbl U sIMbI HaXOOUT XapaKTepHEIEe TOYKU penbeda - Te caMble OTMETKHY, KOTOPHIE Ha
OyMazkHOM KapTe NOAMUCHIBAIOT YKcyioM. BmecTe ¢ TanmbBeramMu u3 6.02 oHu 06pa3yioT CKeIeT MecCT-
HOCTY, KOTOPBIM IIOTOM MOXKHO nofaTth B 2.03 u nmepecyuTaTth penbed yKe C y4€TOM T'UAPOJIOTUH.

M 3mech riIaBHBIH HIar, pagd KOTOPOro BCé mpeabiayinee u gexajaochk. CkayanHas LIMP rum-
posiorTrYecKu HeBepHa. B Hel eCTh JI0OKHEIE SIMBI, PEKM MeCTaMHU TEKYT B TOPY, a 03€pa UMeIOT YKJIOH.
HcnpaBnsaTh 3T0 punbTpaMu 6€CCMBICIIEHHO - 3alI0THEHNE TOHUXKEHUH YCTPaAHAET CJIEICTBUE, HO HE
npuyuHy. IIpaBuUMLHEIA IYTh OPYro# - coOpaTh U3 CKaYaHHOT'O pPacTpa CKeJjieT MEeCTHOCTH U Iepe-
CYHUTATh MOBEPXHOCTHh 3aHOBO C YYETOM TOT'O, YTO MHEI IPO HEE y3HAIIH.

Bcé, uTo moOnITO Ha mpembimyIux marax, ugéT B 2.03 Topo2Raster kaxmoe cBoUM BXogoM. I'opu-
3oHTanu u3 1.04 - )kécTKUMH y3j1amMu. Touku BHICOT U3 2.06 - TOXKe KECTKUMHU, U C BeCOM OOJIbIIe
eOUHUIIEI, €CITM XOTUTE, YTOOBI BEPIIHHEI IePEeBEIINBaIN BEPIIHHE TOPU30HTAJIEH B 00IIel sueike.
TanbBeru us 6.02 - IpuHYKIOEHUEM ITaJleHUsI BHU3 10 TeYEHUIO, I03TOMY PEKM Ha HOBOM penbede
TapaHTUPOBAHHO TEKyT BHU3. BomHble monuroHsl u3 2.02 - ype3oM BOObl, U 03€pa JI03KaTCcs IIJIOC-
KOCTBIO, a He C YKJIOHOM. Ha BBEIXOfIe IOJIy4aeTcsl THAPOIOTHYECKH KOPPEKTHHIH peinbed, yero
CKaYaHHBIM pacTp caM 1o cebe He Ja€rT.

WN3zonuuun u3 1.04 HyXKHBI B 9TOM 1IeTI0OYKe ABAXK/kI, CIIepBa KakK CII0c0o0 MOCMOTPETh Ha MECTHOCTD,
IIOTOM Kak BXO[ B mepecuéT. Ceuenue 6epute mo Maciiraby ¥ XxapakTepy MECTHOCTH - Ha PaBHUHE
ATh METPOB, B ropax ABaAlaTh IATh. [lMana3oH BEICOT MHCTPYMEHT IIOJACKaXKeT B XypHase. CIul-
KOM 4acCToe cedeHNe 37IeCh TOJIbKO BpenuT. OHO IIepeHeCET B HOBLIM pesbed IITyM UCXOOHOTO PacTpa,
panju ycTpaHeHHus KOToporo paboTa ¥ HaYyUHAasack.
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Cramno mydille UM IPOCTO MHAaYe, IIOKA3EIBAIOT TE JXK€ OBa MHCTPYMEHTAQ, YTO U B CIEOyIOlIeM Cclie-
Hapu, - 2.09 HeBs3ka ropusontajaer npotus IIMP u 2.10 [IuarHocTUuKa TeppacHHra. A
6.01 Ctok 1o HOBOMY penbedy AOIKEH HaTh peKu 6e3 pPa3phIBOB U 0€3 JIOKHBIX 03€D, U 3TO caMas
HarjasggHas IIpoBepKa.

ECTh TONOI/IaH C TOPHU30HTAJISIMH, HY2K€eH peabed

3agava oOpaTHas npeaeiayiieii. He mOCTPOUTE IOBEPXHOCTE 10 PEOKUM TOYKaM, @ BOCCTAaHOBUTH €€
TI0 TIJTOTHBIM JTMHUSIM, KOTOPBIE y2Ke KTO-TO HapuCOBaJl.

3meck paboraeT 2.03 Topo2Raster - My TbTHCETOYHAS UHTEPITONAIIMS 110 MoTuBaM ANUDEM. I'mag-
HOe OTJIMYKe OT KPUTHHTA B TOM, UYTO Y KaXKIOTr'0 THIIAa BXOIa CBOS POJib. [OPM30HTAIN U TOUYKH BEICOT
OAloT XXECTKHE Y37bl, TaM OTMEeTKa IIPUKOJI0Ta. TanbBeru 3afaloT NPUHYKOeHNEe HageHusT BHU3 110
TEYEHUIO, TO3TOMY PEKH Ha IIOCTPOEHHOM penbede He TEKYT B ropy. OOpeIBE paboTaloT 6aphepom,
BMIOJTh HUX IIepelaji He pa3Ma3biBaeTCs CTIaXkKUBaHUEeM. Ype3 BOOHI KITagéT 03épa IIOCKOCTHIO UITH
HaKJIOHSAET BIOJIb pycJa.

A4deliKy 3aaBaiiTe SBHO, MHa4Ye YMOJTYaHHUE MOXKEeT OKa3aThCsi rpybee TOTO0, YTO BHI XOTUTE YBUOETh.
9To mepBas M3 PacCIPOCTPAaHEHHHIX OomMMO0K. Ha KMIIOMEeTPOBOM y9aCTKe aBTOMAaTUYECKUM pa3Mep
OaeT TPUILATUMETPOBYIO SUENKYy, U YCTYIl B CEMb METPOB B TaKOM CETKe IIPOCTO He CYIIeCTBYET.
HNHcTpyMeHT 06 3TOM IpeayInpexkaaeT B XKypHaJsie, HO JIy4llle 3agaTh Ccpasy.

[IpoBepsATs pe3ynbTaT Hamo He Ha rias. 2.08 Pa3metuTh TOPHU30HTAIIH 151 IPOBEPKH OTKIIagbl-
BaeT yacTh IuHui, 2.09 HeBsi3Ka ropu3onTaaen npotus IIMP MepsieT, HaCKOIbKO IOCTPOEHHAS
ITOBEPXHOCTH Pa30IIljiaCh C OTJIOXKEHHBIMU. DTO TOT K€ IPUEM, YTO KPOCC-BaIUAallisd B KPUTUHTE,
¥ OH OTBeYaeT Ha TOT XkKe Bonpoc. OtmenbHo ecTh 2.10 [IMarHoCcTUKa TeppacHHra - UIeT Xapak-
TEePHBIN HedeKT MHTEPIOJAINN 10 TOPUIOHTAJIAM, KOTla MOBEPXHOCTh BCTAET CTYIEHSIMHU BOOJb
ucxopHelx nuHUY, 1 2.11 ero ycrpaHser.

EcTh n/71I0THaAsA C'LéMKa, HYZXKHBbI GPOBKI/I M IIOJOIIIBbI

Crwémka c BITJIA unu 1a3epHOT0 CKAHUPOBAHUS HAET penbed, re YCTYIHl BUOHEI, HO He onudpoBa-
Hbl. O pPOBEIBATh UX BPYYHYIO - HOJTO, U Isoliner ymMmeeT HaXOOUTh UX CaM.

Mexanuka B 2.13 KanaumaTsl OpOBOK M IIOJOINB Takas. [I[pu3HaK U3710Ma 3TO He YKIIOH, a CKO-
POCTh ero u3MeHeHHusi. Ha pOBHOM OTKOCe, fJjake OTBECHOM, VKJIOH IIOCTOSTHEH ¥ IIPU3HaAK MaJl.
Benuk oH TaM, Ifie YKJIOH MEHSIETCS, TO €CTh Ha caMO¥ OPOBKe M Ha CaMOM ITOfOoIIBe. 3HAK KPUBU3-
HBI IeIUT HalIeHHbIe TUHUY Ha OPOBKU U ITOMOIIBE aBTOMATHUYECKH.

I[IBa mapameTpa 37ech HeoueBUOHH. Ba3a 3aMepa - IOJIymuprUHA OKHA, B KOTOPOM MepsSeTcs Ie-
penan momnepék nuHuu. [lepemnan B aTpubyTe drop CYUTAETCS UMEHHO B HEM, IO9TOMY Y OEeCSITUMET-
poBoro ycTyna Iipu 6a3e B Tpu STYEHWKU OH MOKaXKeT TPU MeTpa, a He JecsaThb. ba3y 3amaBaiiTe 1o
IMIMPHHE OTKOCa B AgdelkKax. OTceduKa mo mepemnagy - QUiIbTp IIyMa, HO He KPUTepPUU 3HAYUMO-
ctu. ®opMaibHOTO NTpHU3HaKa OPOBKU HE CYIIECTBYET, U PellaTh, YTO CUUTAThH YCTYIIOM, OCTAETCS
4yesoBeKy. [109TOMy MHCTPYMEHT HAapPOYHO OTHAET O0obllle HYKHOT0. Yucna amst orbopa OH KIameT
B aTpuOyTHI, a IIPOLIEHTUIIN TIepelajfa nevaTaeT B XKypHaJl, U Jajbllle BH ABUTAeTe (QUIILTP CIIOS,
TS0 Ha KapTy, HU4Yero He IIepecYuThIBas.

Iamnpire 2.14 BpoBKH U HMOJOINBHLI B PadOTy CHUMaeT OTMETKH C pejbeda u cobupaeT QOPMHI.
ITape! oHa ompenensieT CIYCKOM II0 CKJIOHY, a He 1o 61130cTH. Boma ¢ OpOBKU CKAThIBAETCS POBHO
K €€ IIOMIOIIIBe, @ Ha KPUBOM GOPTY C y3KUMU OepMamMu G1uzKaiias 1o pacCTOSTHUIO TTONOTIBAa YacTo
NIpUHAIJIeKUT cocemHeMy ycTyny. ®opMa mosydaeTcsa M3 OOHOMU IONOUIBEL M HECKOJIBKHUX OPOBOK
IIPY Hel, IOTOMY YTO TPACCUPOBKA PEXKeT OJIMHHYI0 OPOBKY Ha KyCKH, HO CIIyCKalOTCS BCe KYCKHU K
OIOHOU M TOU Ke mopoIliBe. HemmapHble TUHUY He IIPOINIafaloT, OHU YXOOAT B OTHENIbHEIN CJIOH, The B
aTpubyTe 3amucaHa IpPUYKUHA - CHYCK He OIIEN IO MOMOIIBHI MJTM PA30IIENICS 10 PAa3HBIM HOOOIIBaAM.

Bcro CBsI3Ky MOXKHO IIPOBEPUThH Ha cuHTeTuke. 2.15 IIpuMep Kapbepa (IeMo) CTPOUT Kaphep C
ycTymaMu, 6epMaMu, Cbe300M, OTBAJIOM 1 KaHaBOM, @ BMECTe C HUM BBITaET UCTUHHLIE CTPYKTYPHEIE
nmuHUY. [IpOTUB HUX IIOJTHOTA AeTEKTOpa MEePSIeTCs YHCJIOM, a He Ha IJas3.
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ECTh Kapbep B TONOIIaHEe, HO TOPU30HTa/IeH BHYTPH HET

Crny4daii, KOTOPHIY BHITIAAUT Oe3HAAEKHBIM, TTOKa He pa3obparthkcsi. 1o HOpMATHUBY TOPU3OHTAH
BHYTPH IJIOIIaAHEIX KAPHEPOB, BEIEMOK, HACKHIIIEN U 0TBAJIOB HE OIMMUCHIBAIOTCS - COTJIACYETCS TOJIb-
KO BHEIIHUM KOHTYDP. 3HAUUT pejibed 10 TAKOMY IUIaHY UMeeT ObIPY POBHO TaM, I'Ie BhIpaboTKa, u
3am0JIHUTh €€ HeueM, KpoMe OPOBOK U MOMOIIIB.

3arso3gka B TOM, YTO y JIMHUM OTKOCa B YepTexXke HeT 0OTMeTOK. Ho OHU eCcTh y TOpU30HTajel, Ko-
TOPHBIE K 9TUM JIUHUSM IIPUMBIKAIOT, - HOPMaTUB TpeOyeT JOBOOUTHL UX A0 JIMHUU ONMCaHUS 00beKTa
y310BEIMY TOUKamu. 2.16 IIpoduiupoBaHre 0TKOCOB COOMPAET 3TH TOUYKH ¥ BOCCTAaHABJIMBAET IO
HUM IIPOodUsIb BCEeM TUHNUM, TaK YTO OTMETKa BRIXOOUT IIEPEMEHHOM, U3 caMUX JaHHLEIX, @ He OOHUM
YHCJIOM Ha BeCh 0OBEKT.

Oanvmie 2.14, Ho yxe 6e3 IIMP. Korga y TuHUME €CTh CBOM OTMETKHU, CIIYCK ITO CKJIOHY He HYXKEH,
MMOMOIIIBOY CUMTAEeTCs ONMuXKaMIllas TUHUS HUXKe OPOBKHU. DTO BaXKHO, MIOTOMY YTO MHAYe PacCyx-
OeH’e 3aMBIKAeTCSI B KPYT - UYTOOHI IIOCTPOUTH peibed, HyKHBI Haphl, a AJjIs Iap CIyCKOM HYXKeH
penbed, KOTOPOTO eIllé HeT.

3ambikaeT 2.03. I'opusoHTanmu UAyT Kak 0OBYHO, a GOPMEI I0al0TCs BO Bxonsl Bepx ¢popm 1 Hus
dopmM. [ToBepXHOCTL MeXKYy OPOBKOI U MOOOUIBOM CTPOUTCSH METOIOM PaCCTOSHUM, TeJIO YXOOUT B
VHTEPHOISIUNIO JKECTKUMH y3JIaMH, TpaHuIiia pabotaetr 6aprepoM. ITopora 3HAYUMOCTHA B UHCTPY-
MEeHTe HEeT HaMepeHHO. 3ajaHbl OBe CTOPOHELI - CTPOUTCS IIOBEPXHOCTD, 3afjaHa opHa - paboraeT
OaprepoM. PemreHne MpUHUMAaET Y€JIOBEK, KOTHa PUCYET BTOPYIO JIMHUIO.

Hy2KeH reojioru4ecKui pa3pes

Pa3pe3 B Isoliner - 370 He UIIOCTPaIlNs, a cucteMa KoopouHat. 4.01 Pa3pe3 1mo JTHHHUM IpeBpa-
IIaeT JIMHUIO Ha KapTe B IJIOCKOCTh YepTezKa C OCSIMM pacCTOSHUEe-BEICOTA U BRIAET, KPOME CaMOT0
YyepTexka, CIyKeOHBIH CJI0M onmpeaeieHre pa3pe3a. Bce ocTanbHble MHCTPYMEHTHI I'PYIIIEL TPUHU-
MaloT ero Ha Bxof u 6arogaps eMy KJIafyT CBOM OOBEKTH B Te XKe KoopauHaTe. OTclofa IIpaBuio.
Cnepsa 4.01, moToM BCE ocTalnbHOE, U B ntone «Omnpeaenenue pa3pel3a» mogaércs Buixomd 4.01, a He
UCXOOHAas JIMHUS.

BeprtukanbHbIN MaciiTab 3agaéTcs TpeMs criocofaMu, 1 BEIOOD HeodeBuneH. MHOKUTENE IPOCT, HO
TpeOyeT 3HaHUS OJIUHEL pa3pe3a - Ha KUJIOMEeTPOBOM IIpoduiie MHOXKUTENIb 3 JacT IIJIOCKYIO JIEHTY.
OTHo1LIeHue radapuTOB YepTeKa moadupaeT MHOXKUTEJIbL CaMO TakK, YTOOH! TMPUHA OTHOCHUJIACh
K BBEICOTe KakK 3amaHo, 1 paboTaeT Ha pa3pese Jto00# IIMHE, HAYHUTE C Hero. [IoMHHUTe, 4TO IIpe-
BBIIIIEHHME MCKazxkaeT Bce yIbl. I1pu MHokKuTese 10 HaKJIOH B 5 rpagycoB JIskKeT Ha Oymary mom 41
TpagycoM, IO3TOMY YTJIEL 10 YePTeXKY TPAHCIOPTUPOM He MepAT.

Ianbine Ha pa3pe3 HAHOCUTCS comepxkuMoe. 4.02 CTaBUT CKBAXKUHBEI C UHTEPBaIaMu OITPOOOBaHMUSI,
4.04 1poBOOUT IIOBEPXHOCTHU U3 PacTpPoB, 4.05 HAaHOCUT BEKTOPHEIE 0OBEKTHI 10 TOYHOMY IIepeceyde-
HUIO C IMHUEN. Y mocJIegHeTo ITPaBUjIo 3aBUCUT OT TUIla 00beKTa. [I1mocKast MUHUS Ta€T BepTUKaAJIlh,
IIOTOMY YTO M3BECTHO TIfle, HO HEeM3BECTHO Ha KaKOW IriyOuHe, TpEexMepHas JTUHUS OaéT TOYKY Ha
peanbHOM BHICOTE, a IOJIMIOH HAaéT BEPTHUKAJIBHYIO ITON0Cy. Eciu 3amaHbl yrol ¥ a3uMyT MafeHus,
BEPTHUKAJIL ITPEeBpalllaeTCsl B HAKJIOHHBIN CJIEM, a II0JI0Ca - B ITapaijiejiorpaMM.

HauaTtpk mpoiie Bcero ¢ gemo. 4.10 IIpumep njisi pa3pe3a (AeMo) BBEIIAET IMIECTh TOBEPXHOCTEH,
IISATh IJIACTOB, TPU JIWHUK Pa3pe30B, CKBAXKWHEI, 30HBEI U CJIOW [JIs HPOBEPKH YIIIOB mameHus. Ha
HEM BCS LIETOYKa ITPOXOOUTCS 3a HSITh MUHYT, ¥ OIIUOUTHCS HETIe.

HyXHbI 00b€MBI PadOT

2.12 HachInd ¥ BBIEMKH CpPaBHMBAET OBE MOBEPXHOCTH U CUUTAET, CKOJIBKO BHIHYTO M CKOJIBKO
yrnoxeHo. OOBIYHO 3TO penbed [0 paboT M IIOCJIe, N IIPOEeKTHAs IIOBEPXHOCTh IIPOTHB (aKTUYe-
CKOH.

CunTaeTcs mo g4emKam, Pa3HOCTE BBICOT YMHOZXKAETCS Ha IIJIoIadb STYEUMKHU, ITOJIOKUTEIbHBIEe U OT-
pUuLaTeJIbHbI€ CYMMUDPYIOTCA Pa3O€eJIbHO. Otcroga ciienyeT BazKHO€ - TOYHOCTb o00BEéMa YIIHpaeTcsa
B TOYHOCTH 00eHux HOBerHOCTeﬁ, U eCJIM OJHa U3 HUX IIOCTPOEHaA II10 peJKUM TOYKaM, KpaCuBoe
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YKCJIO B OTYETE He 3HAUMUT HUYero. KapTa ommnOKY KPUTHHTa W HEBsI3Ka [0 OTI0XKEHHBIM FOPHU30H-
TaJIsIM - KaK pas Ipo 9TO.

I'paHuny cyérta 3afaBaiiTe MOJIUTOHOM, MHAa4Ye OOBEM ITOCYUTAETCS IO BCEMY ITEPEKPHITHIO PaCT-
POB, BKIodas 0671acTi, KOTOPHIX PabOoThH He Kacaluch. DTO BTOpas U3 PaclIpOCTPaHEHHEBIX OIINO0K.
Pazuuna gByx LIMP mouTu HUKOTa He paBHa HYJIIO 3a IpenejaMu BEIpaboTKU. TaM 0CTaETCs IITyM
CBEMKY, ¥ Ha OOJIBIION IJIOMIAAN OH HAKAIJIMBAETCS B 3aMeTHEE KyOOMETPEL.

OO011as1 ToruKka padoTshl

TumoBoO¥M ClieHapuil COCTOUT M3 AByX ImaroB. CHauvana 2D Kriging cTpout pacTp mo TouyedyHOMY
CJIOI0 M YUCJIOBOMY TIOJI0 Z, TO €CThb PETYISIPHYIO CETKY 3HaueHuH. 3aTeM U30/IHHHHU H3 pacTpa
CTPOST II0 9TOMY PAcTPy U30JIMHUU U, TP HE0OXOOUMOCTH, 3aIUThIE KOHTYPHEIE TIOJIUTOHHI.

IITaru He3aBUCKUME], «M30nMuHNYK U3 pacTpa» paboTaloT C JII0OBIM PACTPOM, He TOJIBKO C Pe3yJIbTaToOM
KPUTHHTA.

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

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

40 3. M3onuHMKM v NoONWroHsl

Puc. 1: Bech mpoiiecc Ha CTeHePUPOBAaHHOM IpHMepe: CKBaXKMHBEI C U3MEePeHUsIMH (CjIeBa) IIpeBpa-
IIIAIOTCSI B CIUIOIIHOW I'PUI KPUTHHTOM (B I[@HTPE), ITI0 KOTOPOMY CTPOSITCS U30JIMHUYM M KOHTYPHEBIE
IIOJIUTOHEI (CIIpaBa).

3anycCcK M3 MOJE/IM M U3 CKPHIITa

OKHO mapaMeTpPOoB 3allOMHUHAET BBeOEHHEIE 3HAYEHUS U IIOCTABIIAET UX IPH CIEOVIOIeM 3alyCcKe
TOTO XK€ HHCTPYMEHTa. DTO yIOOHO IPH IOBTOPHBIX IPOTOHAX II0 TeM XKe HaHHEIM M paboTaeT Kak
paHbiIe.

Ha BEI30B 13 KOHCTPYKTOpPA MOJEJIeH MIX U3 CKPHUIITA 3TO HE PACIPOCTPaHsIeTcs. TaM mapaMeTphl,
KOTOpBIE BEI30B He 3aga, 0epyTcs u3 00bIBIEHUS CaMOTO MHCTPYMEHTA, a He U3 TOTO0, YTO OLIIO
BBEIEHO B OKHE HaKaHyHe. IHaye OOWH U TOT XK€ CKPHUIT CYUTas Obl TO-Pa3HOMYy Ha Pa3HbIX Malllu-
Hax, B pa3Hbx npodunsx QGIS 1 mpocTo B pa3Hbie OHU, U MO XKyPHAIY 9TO HE YUTAJOCh Obl. Ecu
HEe[OCTAIOINHI ITapaMeTp OTJIMYAETCs OT TOT'0, YTO JIEXKUT B MAMSTH OKHA, HHCTPYMEHT HULIeT 00
9TOM B XKypHaJI ¥ Ha3bIBAET IIapameTp.

OTcroma mpaBUJIo AJis MOHesiel. 3afaBaliTe B BEI30BE BCE TapaMeTphl, 3HaUYeHU I KOTOPBIX BaXKHBI AT
pe3ynbTaTa. YMoI4yaHue UHCTPYMEHTa U3BECTHO U 3allCaHo B 9TOM PYKOBOACTBE, ITaMATh OKHa He
“3BeCTHa HUKOMY, KpOME TOM MalllMHEI, I'Tle OHa CJI0XKUJIacCh.

Ha3BaHus nojieu

HNmeHa monelt y CIOEB, KOTOPHIE BEIIAIOT MHCTPYMEHTHI, JIATUHCKKE M KOpoTKue: eta_mm, hole_id,
roof. Ha 3Ty uMeHa CChUIAIOTCS BRIPAKEHUS, MOAIHUCH, CTUJIN U CIIEAYIOIINE HHCTPYMEHTEI IIETIOYKH.
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ITosToMy oHHU He 3aBHUCAT OT si3bika QGIS, u mpoekT, cobpaHHBIH B pycckoM QGIS, oTKpEIBaeTCs B
QHTIUHCKOM 0€e3 II0JIOMOK.

YuTaTh TAabOMUIy 10 TaKUM MMEeHaM HeymoOHO, IM03TOMY y IIOJIel CTOSIT HMCEBOOHUMEL. B pycckom
QGIS Tabnuia atpudbyToB, GOPMEI U OKHO OIIpefeneHuss 00beKTOB ITOKa3kBaloT «OcegaHue, MM»,
«CkBaxuHa», «OTMeTKa KPOBJIM, M», B aHTJIMHCKOM ITIOKA3bIBAIOTCS aHTIMHCKYEe Ha3BaHus. Tak mom-
IIMCAHEI II0JIST BCeX MHCTPYMEHTOB, KOTOPHIE BEIMAIOT BEKTOPHEIE CIIOH.

[lceBmoHMM CBOMM Ha3BaHMEM IIOJIy4aeT TOJILKO II0Jie, KOTOpPOe co3man Mopyib. [lose ¢ TeM ke
HMeHeM, YTO V¥ BXOJHOTO CJIOos, CuuTaeTcs BammuM. Eciim y Hero BO BXOOHOM CJIO€ eCTh IICEBIOHUM,
BBIXOJI TIOJIy4YaeT TOT Ke, eCJIU HEeT, oJIe OCTAETCA KaK eCcTh. [I03TOMy mOANKCh UAET 3a II0JIeM II0
nenouke: penepsl u3 9.03 npuxozmart B 9.01 yxe nmopnucaHHBIMU, onpepesieHue paspes3a us 4.01
noxamnucano u B 4.02. Baitie 1mosie ¢ Ballled NOOIIHMCHIO TOXKE COXPAHSET €€ B BEIXOME.

Ecnu BeIXO# coxpaHEH B daiin GeoPackage, moamnucu 3anuchBalOTCa U B caM (arin. Takou dartin,
OTKPHITHIM B IPYrOM IIPOEKTE MU NepemaHHBIM KOJIjlere, IToKa3kiBaeT Te Ke Ha3BaHUA Ioyel 6e3
HCXOOHOTO IpoeKTa. BpeMeHHEIe CIOM KUBYT TOJIBKO B ITPOEKTE, U MOANUCH ¥ HUX TOXKE TOJILKO B
MIPOEKTE.

I[IceBmOHUMEL CTOSAT U Y BPEMEHHBIX CIIOE€B. ECu Tako#l Cjo¥ mofjaTh B MHCTPYMEHT, KOTOPHIM KO-
MMUPYET II0JIsI BO BPEeMEHHKIN BEIXOH, HanpuMep B Oydep unm BeIOOPKY mo atpudyTy, QGIS Hanwuier
10 KaX oMYy ITOJII0 mpenynpexaenue «Aliases are not compatible with scratch layers». Pacuét mmpu
3TOM UJET KaK 00LIYHO, a YTOOBI IpenynpexaeHul He ObIJIO, COXpAaHUTE BPEMEHHEIM CI0M B ¢aii.

ToOYHOCTH YHCeJ/I B Tad/IuIax

Yucria B ITOISX BEIXOIHBIX CII0EB OKPYTISIOTCS A0 Pa3yMHOM TOYHOCTH 10 eqUHULIAM 11oJit. OTMETKH,
MOIITHOCTH M PACCTOSTHUS B MeTpaXx IIHIIYTCS 00 CAHTUMETpPAa, OCeTaHusI B MUJIJIMMETPax 40 OeCATOH,
HAKJIOHBI B MM/M IO THICSYHOM, YIJIBI IO AECSTOM Irpagyca, Itomany 1 o0bEMBI 0 OecsiToi. Benuyu-
HBI 6€3 ecTeCTBEHHOTO MacITaba, HampuMep Ko3bPUIneHT GUIbTPallui, BeC UK YKIIOH, ITUIITYTCS
4eTHIPbMS 3HadYalluMu nudpamu. [IBeHaAlaTh 3HaKOB I10CJIe 3alsITOM Y OTMETKHN KPOBJIM TOYHOCTU
He nIpubaBiIsgioT, a B Tabiuie 1 Ipu BHIpy3Ke B Excel memraror.

Ilons Balux BXOOHBIX CJIOEB He OKPVYTIIAKTCA. Ecnu none BBIXOOa Ha3bIBaeTCS TakK XKe, Kak I0Jie
BXOOa, MOOYJIb OCTABJIdE€T ero 3Ha4YeHud KaK €CTh.

ITlogocHOBa

Ha nmauenu Isoliner ects KHOTKa ITogOCHOBA - KapTa UM KOCMOCHUMOK TIOM HaHHbIE OMHUM IBUKE-
HueM. OTMEeThTe HyKHbIE UCTOYHUKHU, HaxkMuTe [[00aBUTh, U CJIOU IATYT B TPOeKT. OKHO OCTAETCS
OTKPHITHIM, IIOTOMY YTO ITOAOCHOBHEI TOOOKUPAIOT, TIIAS Ha KapTy. [Jo6aBUIN OOHY, ITOCMOTPEIH, HO-
GaBuIHM OPYTYIO.

B mocTaBKe ceMb UCTOUYHHUKOB - OpenStreetMap, OpenTopoMap, KOCMOCHUMKHU, TOIIOOCHOBAa, CXeMa,
OTMBIBKA peibeda U yKIJIIOHBL. Y KOCMOCHUMKOB PSIIOM C UMEHEM IIOMeYeHO, YTO eCTh IIOIylIpo3pay-
HBIM BapuaHT. OH KIageTcs MOBepPX MaHHBIX, a He OO HUX, U I10 HEMY CBEPSIIOT MOJIOXKEHUE.

®naxok II0I0XKHUTH MO OCTa/IbHbIE C/IOM OIyCKaeT JMo0aBIeHHOEe B CAaMbIN HU3 IepeBa, YTOOB!
IIOOCHOBA He 3aKphIiBalia paboTy.

CBoui uctouHuk gmobasnseTcs 6e3 mpaBkKu Koma. HacTpoiite cioit B QGIS Kak 00BIYHO. 3aTeM IIPaBoOi
KHOITKOU B IepeBe CII0EB BhIOepuTe IKCHOPT - COXpaHUTH KakK (aijl onpeneieHusi CI0s.

IMony4eHHBIN .qlr IIOJIOKHUTE B IIANKY basemaps IIarvHa. [IopsiIoK B CIIMCKe 3aJaE€TCS YHCJIOBHIM
npedurcom umenu daiina. OnpenesieHre CIOs BLIOPAHO He CIIy4alHO. B HEM yXKe JIeXUT U CTPOKa
MMOOKJIIOUEeHUs, U CUCTEMa KOOPAWHAT, ¥ CTHUJIb C TPO3PAvYHOCThIO, @ COOpPaHHBIM BPYYHYIO agpec 3TO
TepserT.

IIogoCHOBEI OTHAIOTCS B Be6-HpOGKHI/II/I, a IIPOEKT OOBIYHO pa60TaeT B MeCTHOU cucTteMe. Ecnu y
CHUCTEMEI KOOPOWHAT IIPOEKTaA 3aJaH OaTyM, IIepexoq CHUTAeTCA U IIOJOCHOBA COBMEIIAEeTCs. Ecmn
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OaTyM He 3afaH, CHUMOK CMECTHUTCS MOJIYa, I0O3TOMY OKHO IIpeaymnpexpnaeT o0 sTOM 3apaHee, IO
moOaBJIeHUS.

1. I'pua 1 U30/ITHHUHA

OTrMmeTKa u3 reoMeTpHmn

IMone 3HauyeHus 7Z HeoOA3aTeIbHO B KPUTHWHTe, MUHMMAJbHOM KpPWBHU3HE, BapHoTrpaMMe, BapHo-
TpaMMHOM KapTe, 00eux KpOoCc-Bamuaalusax U JeKnacTepu3anuu. Eciiu moje He yKa3aHO, OTMETKa
0epéTcst U3 TPeThell KOOPOUHATHEl TOYKH.

[laHHBIE YaCTO MPUXOOSAT UMEHHO Tak. Touku PointZ u3 CHEMKM WM BEITPY3KH HECYT 3HAYEHUE
IIPSIMO B T€OMETPHHY, U 3aBOOUTH PAfy HETO OTHEIbHBIN CTOJIOeI] He3a4eM.

Z B TEOMETPUH M TIOJIE CO 3HAYEHHNEM 03HA4alOT Pa3Hoe. Z 0OBIYHO OTMETKa ChbEMKH, a IT0JIe UHTEeP-
nonupyeMasi BemuuuHa. [1Jis MOIIHOCTEN U cofep>KaHUM Iojie yKa3kiBaloT ABHO. Coit 6e3 Z u 6e3
yKa3aHHOI'0 II0JIsI OTBEPTaeTcs C COOOIIeHNeM, a He IpephiBaeT Pacu€T B CepefuHe.

1.01 2D Kriging (TO4Y4KHu — pacTp)

OppuHaphbt (OK) unu npoctoit (SK) KpuruHr 1o touedsomy ciioro. CoBnagaoIinye TOYKY (OOUH U
TOT ke XY) yCpemHSAITCS 10 Z. B y3/max ceTKU 3HaYeHUS UCXOOHBIX TOYEK BOCIPOU3BOOATCSI TOYHO
(mIpu HyJIEBOM HarreTe).

KpWUruvHr: oueHkKa B y3ne - B3BelleHHoe cpeHee cocenem

CKBaKNHbI
y3en (oueHnBaeMm)

Bec 20%

O

gec 14%

Q

Bec 14%

O

Bec 11% *

O

Bec 21%
(@] Bec 20%

Yem Bavke cKBaXKuHa K y3ny, Tem Bonblue eé Bec.
Beca nopBupatoTcsa No BapuorpaMmme, a He nNpocTo 1/paccTosiHue.

Puc. 2: Kpurusr oileHMBaeT 3Ha4YeHUE B y3/1e KaK B3BEIIeHHOe cpegHee OMUKaNIINX CKBAXKUH: YeM
OyuxKe cKBaXkuHa, TeM Oosbllle e€ Bec. Beca nmoabupaioTcs 1o BapruorpaMMe.

OCHOBHBIE TTAPAMETPHI:
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

ToueuHBIN CJIOU
ToNBKO BhIAEJIEHHBIE 00BEKTHI

[Tone 3HaYeHud Z (IycTo = U3
TeOMeTpHUN)

[Tpeobpa3oBaHue 3HAYEHUS

Tun KpuruHra

Pagnyc nmoucka

MuH. KOTUYECTBO TOYEK

Makc. Komu4ecTBO TOYEK

Pazmep sueliku
OxBaT pacTpa

O06pe3aTh 0 KOHTYPY CKBa>KUH

Bydep obonmouknu

Macka o6pe3Ku

Mogpenu BapuorpamMm
(Tabnuia)

[Tpoduns U3 TaOIUIIEL

HcxomHble TOUKHU (CKBaXKUHBI)
OIS UHTEPIOJISIINN.

CuuTaTh JIUIIb I10
BEIJIEJIEHHBIM TOYKaM CJIOS.
YucnoBoit aTpubyT, KOTOPHIM
UHTEPIOIUPYyeTCs: OTMETKA
mjacTa, MOIIHOCTE, ®MC,
xumusd. [Ilycto - oTMeTKa
Oepétcst u3 Z reoOMeTpPUN.

In oms mor-HOpMaJIbHBIX
BenuuuH (K, T, comepxkaHus c
OJIMHHBIM XBOCTOM): KPUTYETCS
In(Z), oreHKa BO3BpalllaeTcs
yepes exp.

OppouHaphbii (OK) - 1oKanbHO
OIIeHUBAET CpedHee caM.
ITpocTtoit (SK) - ucmonb3yeT
3agaHHoe «CpemHee».
Pagmyc okHa nmorncka cocegHUX
TOYEK BOKPYT y3ia. 0 = Bcs
BHIOOpPKA.

Ecnu B OKHEe MeHbIIIe TOYEeK -
y3eJI OCTAETCS IIyCTHIM
(nodata).

CKOIBbKO OJIMKAUIINX TOUYEK
BKJIIOYaeTCs B CUCTEMY
KPUTHHTA.

[ITar rpupa. 0 = aBTO =
min(oxsart)/50.
[TpsiMoyTONILHUK pacdé€Ta. [1o
YMOJITYaHHUIO - II0 CJIOO.

Pactp oOpe3aeTcs BHITYKIION
000JI0YKOM BCEX TOYEK -
ybupaeT 3KCTPAIIOJISIHIO B
IIyCTHIX yIJlax.

Pacmmputs 060109Ky Ha N
eOUHUII KAaPTH HAPYXKYy.

CBoOl1 IIOJIUTOH BMECTO
0060710UKY (IPUOPUTETHEE) -
yIOOGHO IJIT BOTHYTHIX
Y4aCTKOB.

TabIUYHBIN CJIOH C
mogoOpaHHbIMU MOOEJISIMHU.
Ecnu 3agaH, nonsa
BapHOTrpaMMEI B Iuaiore He
YUTAIOTCH.

HWwms vabopa B Tabnuue. ITycto
OOIIyCTMMO, KOT'fia Tpoguib B
TabJIMIle OMH.

BEIKII.

3aIIOMHUHAETCS MEXKIY
3alyCcKaMu

HET

OK

0 (Bcs BEIOOPKA)

24

MeJib4€e = IIJIaBHee, HO OOJIbIIe
II0 CJIOIO

PEeKOMEHOYyeTCST BKII.

He 3aJaH

IIyCTO

JIokanbHas AHHU30TPOIIUSA

OOBIYHO AHU30TPOIINA 3aJZ[aéTC5[ OOHUM a3MUMYTOM Ha BE€Ch Y4aCTOK. Tawm, roe PYOHEBIE 30HEI UJIU I'€0-
XUMHNYECKHE OPEOJIbL I/I31"I/16<':1IOTCH, 3TOTr'0 MaJlO, HAalIPpAaBJIEHHWE BEITAHYTOCTHU MEHAETCs II0 IIJIOIaOun.

18



Paguyc noMcka v YWCo cocegHWX ToYek

BHE paguyca (He y4TeHbl)

B paanyce (yyTeHsl)
y3en

paguyc nowncka

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

Puc. 3: [I71a9 Kaxxmoro y3J1a GGPYTCH TOJIBKO CKBAXKHWHEBEI BHYTPH PagnyCa IIOMCKa U HE Oornee 3amaH-
HOT'O KOJIMYecTBa OnuxKauinmux. TOUKH 3a paguycoMm He Yy4aCTBYIOT.

ITonme mpocTupaHuUs B TOYKAX BKJIIOYAET JIOKAJILHBEIM pPeXUM. Y Kaxmoil mpoOLl CBOE 3HAUEHHE B
rpagycax OT ceBepa, U B KaX[oU s4YelKe KPUTHHT yCpPegHsSeT ero Mo TeM XKe 3aMepaM, KOTOpEIe
OepéT B pacuéT. Best cucTeMa mpu 9TOM pelaeTcs II0 OJHOM Modesnu. Pa3Hbie MOOesnu Oy pa3HbIX
rap 3aMepoB caesianu Obl MaTPHUIy He IOJI0KUTEJIbHO OIpeneIéHHOM.

IIpocTupaHme NOHUMAETCS KaK OCh, & He Kak HanpasneHue. [lepuon y HEro CTo BOCEMBAECST rpamy-
coB, noatomMy 170 u 10 oTnnuarmTCsa Ha OBagUaTh IPagyCoB, a He Ha CTO IIECThOECAT, U YCPEOHEHUE
UOET Yepes yaBOeHHEIH yroyi. OOGEIYHOE cpeHee aio Obl 3eCh IIEPIIEHOUKYISIP K UCTUHE, U OIITHOKa
Obla OBl TUXO0M. KapTa BEITIHYIACh OBl IOTIEPEK CTPYKTYPHL U BHITJISAIENa Obl 3aKOHOMEPHOM.

KoadduimeHT cxkaTHs ocTa€TCs O0IIUM OJIsT y9acTKa, MEHSETCST TONMbKO HalpaBiaeHue. BTopoi me-
HSIOWINUICS ITapaMeTp maj OBl BO3MOXKHOCTH IIOJOTHATh KapTy IOM OXUAaHWe, a KPOCC-BaInOalus
9TOT0 He IIOKaXkeT.

TaM, roe HallpaBIeHUS cocenell PacXOOsaTCs, JIOKAIbHEIM IOBOPOT He IPUMEeHseTcsa 1 paboraeT 00-
I1ast Momesnb. HallpaBieHue, KOTOPOTO HET B JAaHHBIX, MHCTPYMEHT He HPUOYMLIBaeT.

Pe3ynbTaT IIpoBepsITe KPOCC-Bamuaallel Ha yaepKaHHoU BeIOopKe. JIoKambHast aHU30TPOIIUA Oe-
JIaeT KapTy MMOX0XKeH Ha Ie0JIOTUYECKYIO UMEeI0, U B 3TOM €€ Cujla U €€ OHaCHOCTh. [Ipyu HEBEPHOM
IIPOCTUPAHUY KPUTHHT BRITIHET aHOMAJIMK BIOJIL OIIHOKH.

VYparaHesie IpoObI OTAEILHBIM CJI0€M

OT6pOH_IeHHbIe OTCEBOM TOYKH MOZKHO IIOJIYYHUTH BEIXOOOM - KOOPOWHATEI, 3HA4YEHHUEe U IIPUYMUHA, HU-
JKe UJIN BHIIIE KaKol I'PaHUIIHI. ITo YMOJIYaHHUIO BBIXOMO BBEIKJIIOYEH.

CMoTpeTh ux cTouT. OTCEB IO MEPLEHTUII0 He OT/IMYaeT OUMOKy 3aMepa OT HACTOsIIed aHoMa-
JIVM, a pelleHne 3[0eCh reojIorudyeckoe, U CKOIIJIeHHe OTOPOLIEHHBIX TOYEeK B OOHOM MECTe OOBIYHO
o3HayaeT He Opak, a HEYYTEHHOE TEJIO.
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ABTOMaAaTH4YeCKHE 3HAYE€HHUSsI

Pa3mep syeliku = min(mupuHa, BEICOTa oxBaTa) / 50.
Paguyc Koppensauuu BaprorpaMMBl = max(IIMprHa, BEICOTa oxBaTa) / 3.

Papuyc moucka (mpu 0) = guaroHasib oxBaTa, TO €CTh OePETCS BCS BRIOOPKA.

OOpe3Ka Mo KOHTYPY CKBaiKWH

KpI/IFI/IHF CUUTaeT BeChb HpHMOerJ’IBHBIfI OXBaT, IIO3TOMY BHE obGJiacTu OAHHBIX 3HAYEHUA ABJIAIOT-
CsI OKCTpAIonsaIel u 0aioT apTedakThl (IIUHHBIE «BEEePHBIe» U30JIUHUU B ITyCTHIX yriiax). Ommus
«0O06pe3aTh M0 KOHTYPY CKBaXKMH» CTPOUT BHIITYKIIYI0 000JI0UKY BCEX TOUEK (C HeoOs13aTeTbHbIM OY-
dbepom) u 06pe3aeT Mo Hell pacTp. DKCTPAMIONAIUA ucue3aeT. Ecinu pakTrudeckasi rpaHuIla ydacTKa
BOTHYTAas, 3afaliTe CBOM IMOIUTOH B «Macke 0Ope3Ku» - OH IPUOPUTETHEE 0OOJIOUKH.

BapuorpamMmMa M Harrert

cunn (CO + C) i
CO+C 1 ;
= i
> !
= CTPYKTYPHBbIi
a i BKksag C
[} 1
cC 1
U 1
= i
|:[ 1
> i
= I
e i \
S Co- e
HarreT CO i
0 !
0 paguyc a

PacCToAHNE MeXay TOYKaMKn h

Puc. 4: Cxema BapuorpaMmsl: Harret CO, ctpyktypHBIU BKinaf C, cuin (C0+C) u paguyc Koppensaiuuu
a.

KpuruHr onupaeTcs Ha MOJiejib BapuoTrpaMMEbl - OHa OMKMCHIBAET, HACKOJIBKO CUIIBHO pa3J/In4yaloTCs
3Ha4YeHusd Z B AByX TOYKaxX B 3aBUCUMOCTH OT PACCTOSTHUA MeXKOY HUMHU. [10 3TOM MOmenu KaXKaou co-
cenHell CKBaXkMHe Ha3HadaeTcs Bec. Mopeb 3afa€Tcs B pa3meie «[lOMOMHUTEIbHBIE TapaMeTPhI»
Tpems uuciaami - HarreT CO, cunn (CO + C) u paguyc KOppeJsiliuig a.

Harrer CO0 HarreT - 3T0 3Ha4€HUE, K KOTOPOMY CTPEMUTCS KpUBasi BapUOrpPaMMEl IIPU PacCTOs-
HUH, CTPEMSIIEMCS K HYJI0. TeopeTUdecKH, Ha HYJIEBOM PACCTOSHUU PaCXOXOEHUE HOJIKHO OBITh
HYJIEBHIM (TOYKa CpaBHMBAETCS caMa C co00l), HO Ha IpPaKTHUKe OCTAéTCs CTyneHbKa. Harrer orpa-
XKaeT TO, YTO JAHHLIE Ha OUYeHb MaJIbIX PACCTOSHUSAX BCE PaBHO He COBHafaloT. [IpuYmH TOMy TpuU
- TIIOTPEITHOCTh U3MEPEHUS U OLM(PPOBKU, MUKPOU3MEHUYNBOCTDL Ha MacIiiTabe MeHbIIIe PAaCCTOSTHUS
MeKOy CKBaXKHHaMHM, pacxoxkaeHue ny0nel B OMHOM TOYKE.

Kak Harrer BIusieT Ha pe3yJibTarT:
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HarreT KpyrnHsIM raaHom

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

nonyaucnepcua y(h)

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

____ HO KpWBaA CTapTyeT C (o] —— MOfe/b BapMorpaMMbl

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

Puc. 5: Harretr KpynoHEIM IJIaHOM: MOMOENb CTapTyeT y Hynda He ¢ 0, a co «ckauka» C0. 91O pas-
Opoc Ha cBepXMaJIbIX PACCTOSHUAX (MOTPEUIHOCTh U3MEPEHUST, MUKPOU3MEHYUBOCTH). [Tomka CO+C
~ OUCIEPCUM OaHHEBIX.

CO = 0 (mo ymMOI4aHMIO) - KDUTHUHT SIBJISETCS TOYHBIM UHTEPIIOJISITOPOM, IIOBEPXHOCTE 00s13aHa ITPOo-
TH POBHO uUepe3 KaX[ylo CKBaXXUHy. Mi30/1MpoBaHHast CKBaXXMHa C BEIOPOCOM I10 Z IIpeBpallaeTcs B
KOHYC («OBIYmii TIas»).

CO > O - KpUTUHT IIepecTaéT TOYHO BOCCTAaHABIMBATh 3HAUEHNE B TOUKE U3MEPEHUN U CTaHOBUTCS
CI'JIa2KUBATEJIEM, B6J'II/ISI/I CKBaXKWHBI OIIE€EHKA IIOATATHUBAETCA K JIOKAJIbLHOMY CpeIJHEMY. Yem 60J'IBH_Ie
mons Harreta CO / (CO + C), TeM cunbHee CriaXXHUBaHUe.

CO = Bechb cuIyI (YHCTBIM HAITeT) - IPOCTPAHCTBEHHAS CBSI3b TEPSIETCS, IIOBEPXHOCTh BEIPOXKIAETCS
B IIPOCTOE cpegHee. ITOo mepebop.

BazxHno - eguaunbl. HarreT CO 1 cuiui 3aaioTCs B aOCOIIOTHBIX € IHHHUITAX TUCIEPCHH TaHHbIX
(kBagpat emuHuUIl Z), a He B gonax 0-1. 3Hayenue «1» y cuiia no yMOJI4aHUIO YCIIOBHOE, U IIOYTH
BCerja ero Hy»XHO M3MeHUTh. 3afanTe cymMmMmapHbii cuyul (CO + BkiIagsl CTPYKTyp C) OJIM3KHUM K
OUCIEPCHH OAHHBIX. YPOBEHb CrIaXXUBaHUS OIIpefeseT He a0CoJioTHAs BelIWYMHA HarreTa, a
ero moiasi B cuae CO / (CO + C). [IpakTUUeCKUM NOPSAOOK TaKol. BO3bMUTE CyMMapHBIM CUIT =
mucnepcuu, 3ateM Harret = 0.2-0.4 ot Hero (to ecth 0.2-0.4 X mucmepcuu - aGCOMIOTHOE YHCIIO,
a "He 0.2-0.4 xak TakoBoe). YeM MeHbIlle HArreT, TeM OOJbIIle AeTanel, HO 1 OOJbINe JTOKATbHEIX
nmuKoB. YeM GombIlle, TEM MOBEPXHOCTh POBHEE, HO BO3MOXKHO CTJIaXKMBaHUE PealbHOM CTPYKTYPHI.
[ucmepcuio JaHHBIX MHCTPYMEHT nevaTaeT B 2KypHas IIpu 3alyCKe, U 9TO Balll OPUEHTHUP IJIs BBIOO-
pa cunna.

CTpYKTYyphbl, paguyc U aHU30Tponusi Cuii (I1ojika) 3TO YPOBEHDb, Ha KOTOPHIM BHIXOOUT Bapuo-
rpamMa. OH cknagbsiBaeTcs u3 Harreta CO u BKiama cTpyKTypel C. CTPyKTypa 3aga€Tcsi MOAEJIbIO
(cheprueckas, 3KCIIOHEHIINAJIbHAS, FayCCoOBa UJIKU CTeleHHas), moporoM C, paguycoMm a, a3uMyTOM
¥ aHU30TPOITHEN.

CMBICJI CHJIJIa M IOPSIAOK BeJIMYHUHBI. CUJIT - 3TO BEPXHUM ITPeiesl Pa3Iuduil MeXIy TOYKaMH, TO
€CTb HaCKOJIbKO B CpeJHEeM OTJIMYaTCs JaJjI€Kue ApYr OT Apyra CKBaxKUHEL. OH IIPaKTU4YEeCKU PaBeH
oOBIuHOM gucnepcuu maHHBX. [IpuMep mo KCI. Cpenuee = 25 %, nucnepcus = 47.6 (%?2), To eCTb O
= 6.9 %. 3HaYUT, CyMMapHBIN cuiin 3agaém = 47.6. Ecnu Harretr CO = 17 (mpumMepno 0.35 cunna),
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TO CTPYKTYPHBIHM BKJIal MepPBoi CTPYKTYprl C = 47.6 - 17 = 30. Ha cam rpupn aGCOMIOTHEIN MacIiTab
He BIIMSIET, IOJIS OIIEHOK BaXKHO TOJIBKO OTHOIIEHMEe HarreTa K BKiaay. Ho oH HyXeH, 94TOOB KapTa
craHpapTHOM omuOku 1 MSDR B Kpocc-Banupgauuu ObUIM B peaibHOM MacIuTabe (CyMMapHBIM CHJIIT
=~ gucnepcuu —» MSDR = 1). [ToaToMy He ocTaBnsiTe CUII = 1 0 YMOIYaHUIO, IOOHUMUTE €r0 00
OUCIIEPCUM OaHHEBIX.

Br1oop moagenu. Cheprueckas v SKCIOHEHIINAIbLHAS IIOOXOOAT OJ1s1 OOJIBITMHCTBRA 3amad. CTemneH-
Hasl MOJeJib He UMeeT CUIjIa ¥ paguyca B 0OBIYHOM CMEICie. E€é IpuMeHs0T, KoTrma U3MEeHYHUBOCTh
PacTET C paCcCTOSTHUEM M He BRIXOOUT Ha MOJIKY (HeCTAaIlMOHApPHOCTh IpHpallleHuil), U MOoJI IIopora
U papuyca Ajis Hee YCJIOBHBL. ['aycCOBY MOIeJh NPUMEHSNTE OCTOPOXKHO. [Ipu HYJIEBOM UTU OUYEHD
MaJIOM HarTeTe OHA HA€T YUCJIeHHO HEeYCTOMUYUBYIO CUCTEMY M apTedaKThl (OCUMIIIAUMU, OTPHUIla-
TEeJIbHEIE BECa), I03TOMY IIPU BEIOOPE TayCCOBOM MOIEJIN MHCTPYMEHT NPUHYIUTENIFHO YOEPXKUBAET
HeOO0JIbIIION MUHUMAILHEIN HarreT. [1o BO3MOXKHOCTH 3afaBaliTe eTo U CaMu.

THN DaHHBIX U pexkuM. [lof pa3Hble JaHHBEIE HYKHEI Pa3Hble HACTPOUKU. [ TagKue CTPYKTYypPHEIE
IIOBEPXHOCTU (OTMETKM KPOBJIM U IOOOIIBL], MOIIHOCTH) JIyUIlle MOZEINPOBaTh AJINHHBIM PaguyCoM
WU CTEIIEHHOM MOJIenblio IIpu MupoKoM (rimobansHoM, 0) paguyce IoucKa - Toraga IOBEepPXHOCTh MO-
JIydaeTcs ri1agkoi. KopoTkuii paguyc ¢ JIOKaIbHBIM MOMCKOM Ha TAKUX JMaHHBLIX JA€T «ObIYbY TJIa3a»
¥ Pa3phIBBLI OIIEHKU ITPY CMEHE COCTaBa COCEeOHUX CKBaxKHWH. [IJ1s KOHIleHTparuh u xumuu (PMC, ra-
300TaCHOCTh) KPUTHUHT paboTaeT B CBOEM IIpaBe. 31eCh BasKHBI KOPPEKTHBIM HAITET U, IIPU CUIbHOM
acCMMMETPUHU paclpeneneHus, npeodpa3oBaHue TaHHBIX (CM. HUXKe IIPO yparaHHbIe TPOOEI).

Papuyc KOppensiiuu a - PacCTOsSHUe, Ha KOTOPOM BapHorpaMMa BHIXOOHMT Ha MHOJIKY. IlaibIlle 3TO-
TO PACCTOSHHS TOYKM IIPAKTUYECKH He BIIHUSIOT OPYT Ha mpyra. Ilpu 0 6epéTcs aBTOMaTUYeCKoe
3HayeHue max(oxsaT)/3.

AHn3zoTponus 3amaéTcs a3UMYyTOM I'JIaBHOM OCU ¥ OTHOIIIEHMEM PafnyCcoB (Majiasi/rjiaBHas). 3Hade-
HUe 1 - U30TPOITHO (BIUSIHUE OOMHAKOBO BO BCEX HAITPABIIEHMUIX). 3HaYeHNe MeHbIe 1 yKopadyuBaeT
KOPPESIIUIO ITIOMIEPEK TJIaBHOM OCH - TTOJIE3HO [JISI BEITAHYTHIX T€0JIOTUYECKUX CTPYKTYP.

[TapameTp Yro 3amaér ITo ymonyaHuio / COBET
CpenHee OJis IIPOCTOTO Hcnone3yeTcs TOIBKO IIPHA 0
KpUTUHTa tune SK.
Harret CO «[Tym»/cKa4yOK BapuorpaMMEl 0. Ons crnaxusauusa 0.2-0.4
y Hynd. [logaBnseT NoOKanbHEIE OT CUJLIA
nmuKU. B aGCOMIOTHBIX
eOuHUIIaX OUCIIEPCUH.
CrtpykTypa i - MOZgenb dopMa BapHUOTPaAMMEI: chepuyeckas
cepuyeckas,
SKCIIOHEHIMabHasd, rayccosa,
CTeIleHHas.

CrtpykTypa i - mopor/Bknazg C Bknapg cTpyKTypH B cui (a6c. cTp. 1 = 1 (3aMeHuUTe Ha =

eOuHUIE nucnepcuu). CymMMma OUCIIEPCHUIO)
C0+C = pgucrnepcuu HaHHBIX.
Onst cTpyKTyp 2 1 3: 0 = BBIKII.
CtpykTypa i - paguyc [Ouctarnnus BEIXOOA Ha IIOJIKY. 0 (aBTO)
KOPpEeNanuy a 0 = aBTO = max(oxBart)/3.
CTpykTypa i - a3uMyT, ° HanpasneHue riaBHOU OCH 0
QHU30TPOIIUH.
CTpyKTypa i - aHU30TPONIUA OTHoIIeHNEe PamguyCcoOB 1

(manasi/TnaBHAA)

MMOITePEK/BOOIIL ocu. 1 =
M30TPOITHO.

Tak cxeMa BBITISAOUT Ha PeaJIbHBIX HAaHHHIX. BapHorpaMMy CTPOAT ITO CKBAXKMHAM. s IIap TO4YeK
CHHUTAIOT IIOJIYOUCIIEPCHUIO U YCPEOHAIOT I10 PACCTOAHUAM, IIOJIy4aeTCsA obmako (3eJ'IéHI>Ie TOYKH), IO
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AHM30TPONKUSA: BbITAHYTAA 3a0eXb WU 3UJIUMC MOUCKaA

rnaegHas ocb
(bonblwion paauych

Manas oCb

£ asamyT

Ecnu 3aneb BbITAHYTA, KOppenauWa BAONb Heé Aafblue, YeM nonepéx.
InnUnc 3a0aeTcA asuMyTOM FMaBHoR OCA W OTHOLIEHWEM ocei.

Prc. 6: AHU30TPONUS: €CIU 3aJieKb BEITAHYTA, KOPPEJIALNs BOOJIb HEE JajbIle, YeM IIONepPEK. III-
JIUTIC TIOUCKA 3aJa€TCs a3UMYTOM T'JIaBHOM OCH M OTHOIIIEHWEM Ocei (Maasi/TiaBHas).
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Bapunorpamma KCl (nnact Kpll): aKcnepumMeHT 1 Mogenb
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HarreT CO = 17
10 -
@® 2KCnepuMeHT (Mo AaHHbIM)
m— MOJENb: Chepnyeckasn (a=13 KM) + HarreT
0 T T T

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

Puc. 7: DkcnepumenTanbHas BapuorpamMma KCl mo mmacty Kpll u nogmoGpanHHas Mofeb: Harret
CO0=17, cumna coBIaj Cc JUCIIEPCUEN JaHHBIX, paguyc =13 kM. Touku manbllie CUJIIa - peTUOHAIbHBIN
TPEH.

KOTOpOe mombupatoT Momenb (kpuBas). [Io HeMy ¥ 3a[aioT mapaMeTpPhl KPUTHHTA. BrICOTa CKayka y
HyJs1 9T0 HarreT CO, moIKa 3TO CUIJI, 0OBIYHO OJIM3KKH K OUCIEPCUY JAaHHBIX, & PACCTOSHHUE BBIXOOA
Ha IIOJIKY 9TO0 papuyc a. Ecinu Ha 60X PACCTOTHUSAX TOYKHU YXONST BRIIIE CUJINIA, KaK 34eCh, - 9TO
pervoHanbpHBIM TPeH[ (HeCTallMOHAPHOCTh). Ero nmmbo yYMTHIBAIOT OTAENBHO, JINO0 OrPaHUuYMBAIOT
pamuyc moucka.

OTceB yparaHHbIX IPOO

Vparanasie poOBl 9TO aHOMAaJbHO BHICOKME MM OIMMOOYHEIE 3HAUEHUS, MCKaAXKAIoIIhe OIIEHKY.
Heckonpko «O0HAHII» 10 COTEPKAaHUIO IEePEeTITruBaloT Ha cebst BCIO KapTy Ipela, a sBHas ommbKa
BpOAE OTpHULATEJIbHOM MOIIHOCTH IIOPTUT MOBEPXHOCTh. MHCTpyMeHT «2D Kriging» mo3Bonser
OTPAHUYUTH TaKue MPOOH MPSIMO HPH pacuéTe, 6e3 mpaBKU HCXOOHBIX MAHHBIX. [lapaMeTpH - B
pa3gene «IOTIOIHUTEIBHO».

OTceB ¥ cpe3Ka - TPYOhIl MPAaKTUYHBIM WHCTPYMEHT MPOTUB STBHBIX OIIUOOK. [I715T KOHIIEHTPAINH U
XUMUM OyIbTE OCTOPOKHEBL. JKCTPEMAaJIbHEIE 3HAYEHUS YacTO He IITyM, a CUTHaA (HampuMmep, odyaru
3arpsA3HEHUsI), U CJIeT0 00pe3aTh XBOCTHI pacupenesieHus: He cTouT. CUJIBHO aCHMMETPUYHbIE OaH-
HBIE JTy4Ile He oOpe3aTbh, a mpeobpa3oBaTh K BUAY, OJIM3KOMY K HOpManbHOMY. s aToro 6epyTt
norapudm unu npeobpasoBanre bokca-Kokca. [Ipyroi myTs 3TO MHOUKATOPHLIN KpuruHr. Oba cIo-
coba jiekaT 3a paMKaMHu OTCEeBa, HO UMEHHO TaK B T€OCTAaTUCTHUKE PY[ U 3aTrPA3HEHUN 00XOOSITCS C
TSI2KEJIBIMUA XBOCTAMHU.

[IBa pexxumMa. «YOanuTb» - IpoOLI BHE JOIMYCTUMOTO AUalla30Ha BHIOPACHIBAIOTCS (OJIsT IBHO OUTHIX
3anuceli). «CpesaTts (capping)» - 3HaYeHUs BHe AUalla30Ha IPUXKUMAIOTCS K T'PaHHUIlE, a caMa ToYKa
ocTaércsa B pacuéTte. Cpe3Ka - KJIJaCCUYEeCKUM IIPUEM IS yparaHHBIX P00 0 copepKaHuio, IOJI0-
XKeHUe TOYKM He TepseTcs, HO e€ BIUSHUE OTpaHUYMBaeTCs. PexXuM mnepeksiodaeTcs (iakKoM
«Cpe3saTs K rpaHulie (capping) BMeCTO yOoaJeHUs».

I'panunbl Mo adcomoTy. «HUXHAS rpaHulia» U « BepxHss rpaHUAIla» 3a4al0T IOPOTH B eIUHUIIAX
Z uamnpsamyto. [TycToe 1mosie - rpaHuIla He 3agatda. OHU MPUOPUTETHEE TIepHeHTHIs. Hanpumep, mis
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OTceB yparaHHbiXx Npob: go 1 nocne (kpacHoe - BbIbpoChHI)

[lo oTceBa: «bbl4bM rNasa» BOKpYr BbIBpocoB Mocne oTceBa/cpesku: Nnone CrokorHoe

Puc. 8: OTceB ypara"Hbx Ipo6 Ha IpuMepe: cjieBa TPHU BHIOpoca AaioT «OBIYbU TIjlasa» (ropsuue
MsITHA), CIIpaBa II0CJie CPe3KU K BEpXHEM rpaHUlle 1I0Jie CIIOKOMHOeE.

MOITHOCTH ITIOCTaBbTe HUKHIOI rpanuny 0 - yUOyT OTpULIaTEIbHEIE 3HAUEHHUS, @ BEPXHIOIO, CKaXKeM,
30 - yiméT TBHBIN BEIOPOC B 122 M.

I'paHuLIbI IO MEPUIEHTH/IIO. P-U NIEPIEHTUNb - 9TO 3HaYeHUe, HUXKe KOTOPOTo JIeXUT pP% Bcex
npo6. Hanpumep, 5-i1 mepIeHTUNIb - IIOPOT, HUXKE KOTOPOTO TONBKO 5% CaMBIX MaJibIX 3HA4YEHU.
95-#1 - mopor, BHIIIEe KOTOPOTO 5% cambIx 6ombiux. [lapamMeTp «IepleHTUNb 00pe3ku, %» 3afaéT
3HAYEeHHe P, ¥ TPAHUIL OePYTCsI CUMMETPUYHO, OT P-To {0 (100-p)-ro mepuenTuns. To ects p = 2
O3HAYaeT «CYMTATh yparaHHBIMU 2% CaMBIX HU3KUX B 2% CaMBIX BHICOKUX MPOO», U BCE HUXKE 2-
TO U BhIme 98-ro nmepueHTH IS MO0 ymanseTcs, 1ubo cpe3aeTcsa. Yem Gonblne p, TEM arpecCUBHEe
obpe3ka. P = 0 BBHIKTIOYAET MEPIIEHTUNIbHBIN PeXUM. YOOOCTBO B TOM, YTO aOCOIIOTHBEIE MOPOTH
3HATh HEe HYXKHO - OHU BEIYMCIISIIOTCS 10 CAMUM [aHHBIM U IOOXOOSAT K JII000MY pacupelesieHUuIo u
MaciTaby.

IIBYCTOPOHHOCTH - BazKHO [JIsI XUMHUH. [1epIEeHTUILHLIN PEXXUM pekeT o0a XBOCTa - 1 BEPXHUH,
u HUXKHUN. [ comepxkaHuii 370 ornacHo. KCl = 0 B 30Hax 3aMellleHUs - peajbHasl TeoJioTus, u
o0pe3Ka HUKHETO XBOCTa OMMO0YHO ITOJHUMET «IyCThle» ydyacTKu. [loaToMy mis rpeiifa oTcekaii-
Te TONBKO CcBepxy. OcTaBhTe «HUXKHIOIO IpaHUIly» IIYCTOM U 3amaiiTe «BepxHio» abCcOMIOTOM WUIU
MIPUMEHSTUTE TEePLEHTUIb, TOHUMAsI, YTO HU3 ToXKe OymeT 3aTPOHYT. [JiT OTMETOK W MOLIHOCTEH
OBYCTOPOHHSST 00pe3Ka 0OBIYHO YMECTHaA.

ITopsipok m kKypHai. PunbTp IpUMEHSETCA OO YCPEOHEHUs CcoBIamamimux To4yek. B XKypran uH-
CTPYMEHTa BBIBOIUTCS, CKOJIBKO P00 yaajeHo UM Cpe3aHo U B KaKUX I'PaHHUIAX - 3TO yOOOHO AJis
KOHTPOJIA.

CTaH,[l;apTHaH oHIHuOKa KPHI'HHI' a

Kpome camoii OlleHKM, KPUTUHT JA€T B KaXKOOM y3Jie OUCIEPCHI0 OIINOKHU - MEPY HeolpeneIEHHO-
ctu. Eé KopeHb, cTaHmapTHas OIMMOKa, BEIBOOUTCS He0o0s3aTeIbHEIM BTOPEIM PAacTPoOM (IIapaMeTp
«CraHpapTHas omubKa KpuruHra» nHcTpyMenTa «2D Kriging»). EDUHUIIH - Te Ke, YTO Y UHTEPIHO-
JIUPyEMOU BEJIUYUHEL Z.

KroueBoe CBOICTBO Takoe. CTaHOapTHAs OMIMOKA 3aBUCHUT OT T€OMETPHUHN PACIOJIOKEHUS CKBAXKHUH
¥ MOMeNIy BapuOrpPaMMEI, HO He OT caMuX 3HadeHuu Z. ITo3ToMy 9TO KapTa HaméKHOCTH CEeTH Ha-
GromeHuH, a He pa30poca JaHHBIX. B TOUKe CKBazKUHEI (ITPH HYJI€BOM HarreTe) olrubKa paBHa HYITIO
- TaM 3Ha4YeHue U3BEeCTHO TOYHO. [To Mepe ymasieHus: OT CKBazKHWH OHa PacTeT, a B obnacTsax 6e3 gaH-
HBIX JOCTUTAET MaKCUMyMa (IIpUMepPHO KOPeHb U3 CUJIIa).

Kak untarh. TEMHEBIE (Masnble) 3HAYEHUS - OIIeHKe MOXKHO OOBEPATH, PAOOM HOCTATOYHO CKBAXKHH.
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KapTa cTaHOapTHON OWWBKN KpUTrMHra
o = -

o CKBaXWHbI
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o
w
CTaHOgapTHaA owmnbka

o
TemHee (MeHblUe) - PAAOM eCTh CKBaXXMHbI, OLleHKE MOXHO LOBEpPSATh.
CeeTnee (bonblue) - faHHLIX Maso, OLEeHKa MeHee HafexHa.

Puc. 9: KapTa cTaHOapTHOM OIMMOKK: TEMHOE Y CKBaKUH (3€JIEHbIE TOYKHU) - OIIEHKEe MOIKHO JIOBe-
PATH, CBETJIIOE B HyCT]:IX yrnax - DAHHBIX MaAJIO.

CseTbie (OombImue) - OlleHKa OEPKUTCST Ha JaJIEKUX TOYKAX, GaKTUUYECKU IKCTPAIONIIIUI. DTO IIep-
Bble KaHOUOATH Ha fmopa3Benky. CpaBHUBAThH yOoOHee OTHOCUTENbHO (rae OOJibIlle, TOEe MEHbIIE),
IIOTOMY 4YTO a0COII0THAsA BeJIMYMHA 3aBUCHUT OT MaciiTaba BaprorpaMMel (cuwinma S1 SILL).

BaxkHo. OT0o MofienbHas OIleHKa, ¥ BepHa OHa HaCTOJIbKO, HaCKOJILKO BepHa 3aflaHHas BapuorpaMMa
(marreT, paguyc, anusoTponus). [Ipu HarreTe 60Jbllle HYJISA OoMOKa y CKBaXKMH He HyJIeBas - HarreT
3a[aéT HUXKHUU «I0JI» HeompemeléHHOCTHU. CTPOTUM MOBEPHUTEJILHBIM MHTEPBAJIOM CTaHOapTHAS
ommbKa He SIBIISIETCSI, HO KaK OTHOCUTEIbHAsI KapTa HeonpeneIEHHOCTH OYeHb IT0JIe3Ha.

Odopmiaenune. 3amaiiTe CI0I0 TrPagyUPOBAHHYI0 CUMBOJIMKY 10 3HAYEHUIO (HAITpUMEpP, OT TEMHOTO
K KpacHOMY) - U Cpa3y BUOHO, I'le KapTa HaféxXKHa, a IrIe HeT.

CHsaATHEe TpeHIa (perpeccusi-KpuruHr)

OOBIYHEIHN KPUTHUHT OI€EHHWBaAET CpeaHee JIOKAJIbHO, II0 OKHY IIOKCKa, ITIO3TOMY IIJIaBHO MEHAIIIeeCd
I10 IIJIOITaau CpegHee OH OTCJIE2KHMBaeT CaM. CJI02KHOCTh BO3HUKAET, KOTria Y IOJisA €CTh BEIPA2KE€HHas
pervoHal/iIbHasA COCTABIIAIOIIANA, HAIIpUMED o61uee ITageHue I1JiaCTa Ha Y4aCTKe. Torpoa 9KCII€epUMEeH-
TaJIbHAd BapuorpaMMa UCXOOHOI'O 3HAYEHHA MCKaXKaAETCAd - PaguyC 3aBBIIIEH, II0POIr'a HET, (I)opMa
HAIIOMHUHAET CTEIIEHHYIO MOIEJIb, 1 HOJIOGpaTI: YCTOI;I‘-II/IBYIO MOOeJib TPYOHO.

®axxoK CHATH MOJIMHOMHAJIBHBIN TPEH yOUpaeT pPerioHAIbHYI0 COCTABIISIIONIYI0 METOOOM Hau-
MEHBIITNX KBaAPATOB Ilepeq KPUTHHTOM. [lanblile KPUTYIOTCS OCTAaTKU, @ TPEeH f00aBIsgeTcs K OLeH-
Ke o0paTHO. BaprorpamMMa ocTaTKOB BO3BpalllaeTcsa K HOpMaabHOMY BUAY, BEIXOOUT Ha IIOPOT C Har-
TeToOM, U PaguycC OoTpaxKaeT UCTUHHHIN MaciTab Koppensanuy, a He pa3Max TpeHpa. [Tone CreneHsb
TPeHJa 3aJaéT IJIOCKOCTh UJIM KBAAPATUYHYIO IOBEPXHOCTE.

Crnucok [Ipeodpa3oBaHHe 3HAYEHHSI ToOaBIsIeT JorapudMUpPOBaHue OJI BEIMYUH C pa3dpocoMm
Ha TOPSAAKU, TaKMX KakK Ko3apPuuueHT GumbTpaluu Uiu BOJOIPoBOOUMOCTh. [Ipu BriGope In kpu-
TyeTCsl HaTypaJibHBIM jorapudM 3HaYeHUs, a OlleHKa BO3BpallaeTcss 00paTHO depe3 3KCIIOHEHTY.
9To MenuaHHas, reoMeTpUUecKas olleHKa, KOppeKTHad OIS JIOr-HOpMaJIbHBIX ITosiek. CTaHmapTHas
omubOKa IIePEeCYNTHIBAETCS B UCXOOHEIE e qUHUIIEL. Jlorapudm n3baBisieT OT PyYHOTO CO3OaHUS IO
In B KanbKynIATOPE U IPUMEHSETCS TOIBKO K IIOJIOKUTENILHLIM 3HaUeHUSIM. BapuorpaMMmy U HarreT
IIPU BKIIIOYEHHOM JiorapudMe 3agaBaiiTe B emUHUIAX In.
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Perpeccua-KpurinHr Ha peanbHelx oTmeTkax Kpll (Z8): noMoraeT NoKansHo, BpeanT raobansHo

Bece nenoanT (136x41 km) PyaHuk BKMPY-2 (9.5%8 km) BKMPY-2: Tpena pasnyeaer
REK -20% RMSE, xyme RK +25% RMSE, ny4we BapWorpammy Celporo Ze

—+— cupoe Zs r

800 | —e— ocraThn /

LOO RMSE, m
LOO RMSE, M

o 1000 2000 3000 4000 5000 6000
nar, M

Puc. 10: CusaTue TPEeHOAa Ha PeaJIbHBIX TaHHBIX: IIOBEPXHOCTH ITJIaCTa C BEIPAXKE€HHBIM DETrMOHAJIbBHEIM
IIageHueM. TpeHu CHAT IIOJIMHOMOM, KPHUT'OBAHBI OCTAaTKH, TPEHO BO3BpaI.T.IéH K OII€HKe.

CHsaTHe TpeHOa MOMOTaeT TaM, TAe MajleHrue OQHOPOMHO, B TpeAenaxX OJHOTO PYOHUKA WIN JTOKalb-
HOTO y4yacTKa. Ha BCIo miomans MECTOPOXKAECHUS Cpa3y ero NpuMeHsaTs He cTouT. CocemHue GJI0KU
pa3HeCeHHI 0 BBICOTE, €IUHBIN ITOIMHOM OIMCHIBAET HX IIJIOXO, a JIOKAJIbHBIM KPUTHHT U 6e3 TOro
OepKUT MEHSIOIeecs: CpeHee, TaK YTO CHsITHE TrI00ajlbHOTO TPEHOAa TaM CKopee BpeOuT. YMecCT-
HOCTh BUIHA IO Bapuorpamme. Eciu y CEIporo 3HaUeHUS PafguyC COIIOCTAaBUM C pa3MepoM ydacTKa
¥ BHSITHOTO TIOPOTA HET, TPEHI €CTh ¥ €r0 CTOUT CHATh. ECTM BaprorpaMMa CHIPOTO 3HAYEHUS yXKe
BBEIXOUT Ha MOPOT C MaJbIM HAarreTOM, CHUMATh HEYEero.

CreneHu 1 06BIYHO JoCcTaTOYHO. CTEIeHb 2 OMMMCHIBAeT U3Tru0, HO MOXKeT BOOpaTh B TPEHM YacCTh pe-
aJIbHOU CTPYKTYPEHL, IIO9TOMY IIOCJie €€ IPUMEeHEeHUs IIOCMOTPUTE Ha BapuorpaMMy OCTaTKOB. Eciu
IIOPOT ¥ HAaIrTeT CTAa/IX BEIPAXKEHHBI Xy2Ke, BEDHUTECH K CTEIIeHHU 1. ToT xe (bHa}KOK €CThb B UHCTPYMEH-
Te Kpocc-Bannnaunﬂ BapHOrpaMMBbI, I'l€ TPEH[ neper[o,u61/1paeTCH Ha KaX[OO0M IIare KOHTPOJIid,
IIO3TOMY BBIMTPBIILI UJIM IIPOUTPHIII OT CHATHUSA TPeHOa BUAeH TaM npsaMo 1o RMSE.

BapuorpamMmy 1mociie CHATHS TPeH[a 3ajaBaiTe M0 ocTaTKaM. PacTp CTaHOAPTHOM OIIUOKU B 3TOM
pexumMe 3TO omrbKa KPUTMHTA OCTAaTKOB, TPEHI CUUTAETCS OEeTePMUHUPOBAHHLIM M COOCTBEHHOM
MOTPELIHOCTH K Hel He mobaBiisieT.

B/I0YHBIH KPUTHHT

OOBIYHEIM KPUTHUHT OI[eHUBAeT 3HaYEeHUE B TOUKE, B [IeHTPe AUYelKy rpuna. Ho B TopHOM merne daitre
HyXXHa He To4YeuyHas OTMEeTKa, a CpedHee II0 IIIolnanu, 1o 670Ky oTpaboTKU, MaHeIu UIU sSdyeiKe
nopcyéTa 3amnacoB. ComepkKaHue MTOJI€3HOT0 KOMIIOHEHTa B 0JIOKe 9TO CpelHee II0 ero mIjollany, u
OlIEHMBATh ero KakK 3HaueHUe B OJJHOM TOYKe He BIIOJIHE KOPPEKTHO. [IJI 3TOTO CIYKUT (JIazkoK
B/I0YHBIM KPHUI'HHT .

BrIIOYEHHEBIN peXXUM OLIEHUBAET CpefiHee 10 sYelKe IpUpa, a He 3Ha4YeHMe B e€ IleHTpe. Aduelika
MBICJIEHHO pa30UBaeTcs Ha CeTKy TodeK padmepoMm N XN, KomudecTBO 3afaéT nojie [JUCKpeTHU3a-
nusi 0;10Ka, NXN Ha siUeHMKYy, ¥ KOBapHAIlMH B CUCTEME KPUTHHTA YCPEOHSIOTCS 10 3TUM TOYKaM.
Tak cucTeMa pelraeTcs He OJIsT OOHOM TOYKH, a Cpa3y OJisd Bcero 0/10Ka. ITO KiIacCHuYecKasi cxeMa
6mounoro kpuruura GSLIB.

Y 6704HOM OIIEeHKM [IBa CJIeCTBUs, 00a IToJIe3HbIe [AJId MONCYETa 3anacoB. [IoBepXHOCTH IOJIy4aeT-
Cs TIaXke TOYEYHOM, IOTOMY YTO yCpeOHeHue 1Mo 610Ky racuT Menkue Konebanusi. U cranmapTHas
ommnbKa KpUTUHTA BEIXOOUT HUXKE TOUEYHOM, IIOTOMY YTO CpefgHee II0 IJIOIIaay OlleHUBaeTCs HaaexK-
Hee, yeM 3HaYeHHe B OOHOM TouKe. PacmmaTa omHa. BIOYHEBIN KPUTHHT He BOCIIPOU3BOOUT ITPOOLI
B y3Jlax TOYHO, cpefHee 10 GJI0KY, HaXe IIEHTPUPOBAHHOMY Ha CKBaXXHMHe, He PABHO 3HAYEHUIO B
caMoOl CKBaKWHe, U 9TO 3aKOHOMEPHO.

HOuckperusanuu 4x4 xBaTaeT NMOYTH Bcerfga. bombiiee N cumTaeTcs HOJbIIe, 8 TOYHOCTb PaCTET
He3HauuTenbHO. [Ipu N paBHOM enuHulle OJI0YHBIN KPUTHUHT BEIPOXKOAETCS B TOYEUHEBIM, II03TOMY
MUHUMAaJIbHOE 3HadYeHNUe II0JII PaBHO ABYM, @ CaM PeXUM I10 YMOJTYaHUIO BEIKITIOUEH.
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Brnounsii KPHUTHHI' COYE€TAaeTCda CO CHATHUEM TPEHIA. KpI/ITy'IOTCH OCTATKH II0 6J'IOKy, a TPpeH[O 1106aB-
JIs1eTCsA K OLIEHKE 06paTHO. CodeTaeTcs OH U CO CTIakKuBaHUEM Ir'pupga, HO 0OBIYHO OOHOTO BGJI0YHOTO
yCpenHeHHusda JOCTATOYHO U OOIIOJIHUTEJIbPHOE CIr'JIaXKMBaHNE HEe HY2XKHO.

Pa3aoMbl

Pas3noMm 3mech 9TO NHMHUS, BOOJIL KOTOPOM IIOBEPXHOCTh PBETCA. [logaéTcsa OH cjioeM JIMHUU B II0JIe
Pazmomsl, u TOT ke ciou npuHuManT 1.02 u 1.04.

Pa6oTaeT pasnom GapbepoM BIMUSHHUS. 115 KaxKOOM OIleHHBAEeMOM STUeHKH MHCTPYMEHT IIPOBOIUT
OTPEe30K K KaXKI0My 3aMepy, ¥ eCI1 OTPEe30K MepeceKaeT JINHUI0, 3aMep B BLIOOPKY 3TOM STYEHKHU He
upéT. fdueiika BUIUT TOIBKO CBOE KPBIJIO, 3HAYEHU S IT0 Pa3HBIE CTOPOHEBI PACXOISITCS, M IOBEPXHOCTD
BMIOJIb IMHUY TIONyYaeT Pa3pPHIB.

KphI0 y ss9eiiKu OIpenesisieTCsi CaMo, CTOPOHOM, C KOTOPOH JIEKUT €€ LeHTp. [eNnuTh IJIomanb Ha
OJIOKM ¥ CYUTATh UX I10 OTAEJILHOCTH He HYXKHO, U CIIMCKa KPHIJIbeB HHCTPYMEHTY He TpeOyeTcs.

JInHUs He 00si3aHa pacceKaTh IUIOIIAAb HACKBO3b. Y 3aTyXaloIlero pa3jaoMa BIussHue orubaeT
ero KOHeIl, 3aMep 3a KOHIIOM JIMHHHM OCTA&TCsS BUOUMEBIM, M BEHIIIIE€ KOHIIA IIOBEPXHOCTHL CMBIKAETCH.
DTOo U ecTh OOBIYHAS T'€0JIOTHS - CMeIlleHHe BIOJIb CMECTHUTEeIS MTafaeT K HYJII0, Pa3PbIB BHIKITMHUBA-
eTcs.

Y camMoro KoHIla U30JIMHUU CTYIIAQIOTCSA U CXOHOATCSA B Y3KUM Iy4oK. Tak 3aTyxaiomuil pasioM U
PHUCYIOT Ha CTPYKTypHOU KapTe. OTOBOPKa 30eCh OgHa. B Mofmeny aMnnuTyna najgaeT He IIOCTEIIEHHO,
a pasomMm, ToToMy 4To Oapbep OmHapHLIN. []0 IToceHel BePIIMHEI 3aMep 3a JIMHUEN He BUIEH BOBCE,
3a HeHu BHOEH ITIOJTHOCTHIO. 3HAYUT BEChb CIlag IIPUXOOUTCA Ha OOHY H‘-IGfIKy, X IIYYOK II0JIy4daeTCsa
KOpoYe, 4eM y HaCTOAILIero pa3joMa, I'Ie CMellleHre 3aTyXxaeT Ha [JIMHe, COIIOCTaBUMOU C CaMUM
CMECTUTEJIEM.

ITouemy pa3/I0M HE IEPEBOJUTCS B CETKY

Bapbep mpoBepsieTCs TOYHOM reoMeTpHel - TepeceKaeT JIM OTPe30K 3BeHO TMHUHU. PacTpoBo# MacKu
OaphepPHBIX STYEEK HET, ¥ 3TO OCO3HAHHO.

PacTpoBas Macka nMesa IBa HegocTaTKa. ddelika He Iepefa€T guaroHasb, IO3TOMY KOCOU Pa3jioM
JIOKUJICS B CETKY CTYIIeHbKaMU, X BCE, YTO CTPOUJIOCH II0 TaKOMY T'PHUIY, HACJIemoBaJio 3Ty CTYIIEeH-
4aToCTh. XyKe apyroe. JIyd BUOUMOCTU HAaUYMHAETCSA B IIEHTPE OlleHUBaeMOU sS4YelKU, U eCJIM caMa
siuelika OapbepHasi, IepBas XKe IPoBepKa Ionafana B MacKy. Takas sueika He BUOEIa HU OTHOT'O
3aMepa co Bcel IUiomanu 1 yxoxmwuna B nodata. Boone pasnmoma B rpume ocraBajiach CTyneHYaTas
HIeb.

C TouHOU TeOMeTpHeﬁ 6apbeprIX sA4YeeK He CYIIEeCTBYeT BOBCE. FpI/IJI II0JIy4aeTCd CIIJIOIIHBIM, IIYy-
CTBIX d4Y€e€eK BOOJIb JIMHUU HET, d PAa3PhIB BUIOEH CKA4YKOM 3HaA4YeHUuH MeXKaOy CoCeqJHUMMU dYeKaMu
II0 pa3HbI€ CTOPOHHEI.

3amep, CTOSIMINYE TOYHO Ha pasjioMe, BUAEH C 000uX KpblibeB. CKBaXXWHA HA JIMHUU OPUHAIICKUT
o6enM CTOpPOHAM, U OTOpaCHIBAThL €€ He3aueM.

Ilena mpudIHKEeHHUST

IMpubnuxkeHrue B MeToge omHO. [0 BUOUMOCTH OTOMPAIOTCS TOJIBKO cocemu. KoBapualuum MexXmy
CcaMHMH 3aMepaMH, U3 KOTOPHIX CKJIAObIBAETCS CHCTeMa KPUTHMHTA, OCTAIOTCS €BKJIMOOBLIMH, OHU
CUMTAIOTCS 10 IPSIMOMY PACCTOSHUIO, KaK ecjiu Obl pa3jioMa He OBLIO.

3aHy'J'I$'ITb HUX HEeJIb34. ManI/I].[a TOrga TepsaeT IIOJIOXKUTEJIBHYIO OHpeHeJ’IéHHOCTB, cucreMa CTaHOBHUT-
Cst BprO}KHeHHOﬁ W KPUTUHT Pa3BaJInBaeTCs. VIMeHHO Ha 5TO HaTHIKAJIUCh pa3p860T‘-II/IKI/I HN3BECTHBIX
IIaKeTOB, U 4aCTh U3 HUX y6pana KPUT'HUHT C pa3JIOMaMMt COBCEM, OTIIPaBUB IIoJIb30BaTelell Ha MUHU-
MaJIBHYIO KPDUBHU3HY.
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YTo 9TO 3HAYUT Ha IIpPakTHUKe. Beca cocemel y camol JIMHUY PAcCYUTAHHE 0€3 y4éTa TOro, YTO MeX-
Oy OBYMsI COCeOsIMU JIeXKUT pa3phB. Ha paccTosHUaX opsAnKa paguyca KOppesnuu pa3HuIa ipe-
HeOpexXuMo Majla. Ha oYeHb 4acTOM CEeTH Yy caMO¥ JTMHWK KOHTPACT MOXKET CJieTKa 3aHMXKaThCs.
Pa3phiB Ipu 3TOM HUKYOA HE IeBAETCsI, OH OEePKUTCSA 0TOOPOM COCEfIel, a He KOBapuallUusIMu.

Kaxk IIPOBEPHUTH Ha yqeﬁnmx JaHHBIX

HWucTtpyMmeHT 1.10 IIpuMep CKBazKHH YMeeT CO3TaBaTh pa3ioM caM. [lore AMIInTyaga pa3jaoMa
3aaéT BeJIUYUHY COBUTa, a reHepaTop IPOBOIUT JIMHUIO IIOIIEPEK IINIOMany, He JOBOIS €€ [0 KPaés,
¥ IpubaBisieT aMIJIUTYAYy K 3HAYEHUIO Y BCEX CKBAXKWH 110 OOHY CTOPOHY. BEIIlle KOHIIA TUHUM 006€e
CTOPOHEI OOUHAKOBEL, II03TOMY B Y4eOHEIX JaHHEIX CPa3y eCThb U Pa3phIB, ¥ €T0 3aTyXalIuil KOHeT,.

JIuHuS BHIDAETCS OTHOEJILHBIM BeIxomoM Pa3mom (memo). I[TopaiiTe eé B Pa3/10MBI 30€Ch, @ IIOTOM
Ty ke nuHuio B 1.04, u Bcs 11enoyka co0epeTcs.

I mpoBepKu caMoro Oapbepa 6epuTe aMIUIUTYOy 3aMeTHO 00JIbllle paguyca KOPPElui, CKauyoK
OymeT oueBumeH. [ mpoBepkKu Kopumopa B 1.04 XBaTUT aMIIIUTYObI ITIOPSOKA CEUEHUS U30JTUHUM.

ATpuOyT throw B BBLIXOJTHOM CJIOE Pa3jIOMa CITPaBOYHBIN. HCTPYMEHTEI €r0 He YMTaloT, 6apbep y HUX
YUCTO T€eOMETPUYECKUU U 0 BEeJINYUHE CMEIeHUsI He 3HaeT.

1.02 MuHuMa/IbHasi KPUBU3HA (TOYKH — pacTp)

WHCTPYMEHT CTPOUT I'PUA METOAOM MUHUMAaIbHOM KPUBU3HEL. [I0BEPXHOCTH BEHET ce0s KaK TOHKAas
yIpyras mIacTUHa, IPOXOAAIias dyepes JaHHble C MUHUMYMOM u3ruba, TO eCTh pelleHue GurapMo-
HHUYECKOT0 YpaBHEHHUS. MeTOoo HEeTOUHEIH, JAaHHEIE BOCIIPOMU3BOOATCS MPUOIMKEHHO, 3aTO IIOBEPX-
HOCTBD IIOJIy4aeTCs MaKCUMAalIbHO I'JIafKO, II0O3TOMY er0 TPagUuIIMOHHO OepyT s KapT reodusuyde-
CKUX IIOJIeW U JI0OBIX IJIaBHEIX BEIWYHH. ITO OHeTepMHHUPOBaHHAs albTepHAaTHBAa KPUTHHTY 0e3
nmogbopa BapuorpaMMel. KpUTHHT, B OTJIMYHE OT HETO, HAET OIEeHKY C KapTO¥ CTaHAAPTHOM OIIUOKH.

Hartsi>keHue 1mogMelnnBaeT MeMOpaHHBIN ueH. [Ipu 0 3To YKMcTas MUHUMAaJIbHAsA KPUBU3HA, IIPU
1 - HaTsaHyTas MeMOpaHa, Y KOTOPOM MeHbllle BLIOPOCOB MexKay mpobamu. HaTskeHue Ha TpaHUIle
3aaéTCs OTAENbHO U IOMOTraeT yOpaTh KpaeBhie IIepPesIETH. PellleHre UTepaTUBHOE, METOOOM BEpX-
Hel penakcanuu (SOR) ¢ 06X0moM CeTKU OeBSTHIO IIBETAMHM, U Y3JIbI OOHOIO IIBeTa He ITOIMamaloT B
pacuéTHLIH mabJIoH APYT APYyTa, I03TOMY OOHOBIISIOTCS PA30M U YCTONYNBO. CeTKa IepecYuTHBaEeT-
csi, TOKa HamboJIblllee U3MEHEHUE y3J1a He CTAHET MEHbIIe MOPOra HEBSA3KH UJIN He UCYEepPIlaeTCs
KOJINYeCTBO UTepalui.

CBOOOOHBIE V3Bl CTAPTYIOT C OIUKAUIIETro 3HaYeHUS JaHHBIX, [I09TOMY Ha IIJIOTHBIX JaHHBIX CXOOU-
MOCTB OBICTpasi. Ha oueHb pa3pekEHHBIX JaHHBIX UTEPAIUi HYXKHO OO0JIbINe, YBEIUYbTE UX JTUMUT
WUJIU TIOPOT HEBSI3KH.

[TapameTp Ha3uauenue ITo ymomyaHuio
ToueuHBIl CITOM [TpoOBI CO 3HAUEHHUEM. -
ITone 3HaueHus Z (mycto = u3  YuCI0BOe II0OJiE O -
TeOMEeTPHUN) uHTepnonganuu. [Iycto -
oTMeTKa 0epéTcs u3 Z TOYKH.
OxBaT [TpssMOYTOJILHUK pe3yibTaTa. 110 CJIOIO0
Pa3mep sueriku 0 - aBTO, min(oxBat)/50. 0
HatsxxeHue 0 - MuHMManbHasa KpuBu3Ha, 1 - 0
MeMOpaHa.
[Topor HEBSA3KU 0 - aBto, 0.01 mponeHTa 0
pa3Maxa JaHHBIX.
MakcumyM uTepanuu I[ToTonok KomuuecTBa 100000
npoxomoB SOR.
Harsxenue Ha rpanutie (Jor.) HaTsxkeHue Ha Kpaio CETKHU. 0
KosdpdunuenT penakcanuu Yckopenue SOR, pasymuo 1.5 - 1.85
(Oom.) 1.9.
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[TapameTp Ha3uauenwue ITo ymonmuanuio

Anusotponus (Horm.) OTHoiieHue oceut Y/X B 1
MeMOpaHHOM 4YJIeHe.

PaznomMmer JImHUYM, BOOIb KOTOPHIX 110 KeJIaHUIO
IIOBEPXHOCTH PBETCH.

INpup (MUHUMAaJbHAS BrixomHOU pacTp. -

KPUBU3HA)

Brerxop - oOBIYHEBIHN rpum, ToTOBIHM At 1.04 U301uHUM U3 pacTpa. B )KypHan BEIBOOSATCS pa3Mep
CEeTKH, KOJIMYECTBO Y3JIOB-TAHHBIX, KOMUUYECTBO UTEpaIUli ¥ UTOTrOBas HeBA3Ka. ECJIM MOCTUTHYT
ITOTOJIOK UTEPAIINii, a HEBSI3Ka BHIIIE IOPOTa, HHCTPYMEHT 00 3TOM IIpenynpexkaaeT.

PsamoMm ¢ moneM pa3Mepa ST4elKU ITOKA3bIBaeTCS pa3Mep CETKH, TO eCTh CKOJIBKO STYeeK BRIUIET IIPU
3ajaHHOM pas3pelleHun. OH IIepeCcUYUTHIBAETCS IIPU BBOOEe. MeTon UTEpPalMOHHEIN, U KOIUYECTBO
sTYeeK HaJlo BUMETD OO 3allyCKa, a He B XKypHaJie mocie. BaBoe 6ojiee KpynHas s4eika 3TO BUETBEPO
MeHbIIe paboThl. CBEIIE YETHIPEX MUJIJIMOHOB SUYEEK UHCTPYMEHT NpeaynpexaaeT OTHeNIbHO.

OO6pe3ka 1o Macke paboTaeT Tak ke, KakK B KpUTHUHTE, - IIOJIUTOH U3 ITPoeKTa Jinbo BHIITYKiIast 000104-
Ka Touek ¢ Oydepom. 3a mpemesnamMu 00JIaCTH HAaHHLIX METOJ BCE PaBHO MPOOIXKAET ITIOBEPXHOCTD,
M 3TO IOJIe JIy4Ille yOpaTh cpasy.

Pa3aoMbl

Pa3noMEI TTOHAIOTCS TeM Ke cjioeM nuHuM, uTo u B 1.01, Ho paboTaioT uHadye. B Kkpurunre 6apnep
peliaeT, KakKve 3aMephl BUIUT ssUeliKa. 3IeCh 3aMePOB HET, €CTh CETKA Y3JI0B, CBI3aHHBIX I1a6I0HOM,
IM03TOMY Oaphbep KUBET Ha CBI3IX.

Pebpo Mexkay OByMsI COCETHUMU y3JlaMU, IEPECEUEHHOE TUHUEH pa3ioMa, BhITagaeT u3 mabioHa.
CBsI3b MeXKIy KPBUIbSIMU O0PEIBAETCSI, KaXKI0€ KPBLJIO PEITaeTCst caMo I10 cebe, M IOBEPXHOCTH BOOJIb
TINHUY PBETCS. Pa3jioM IIpy 9TOM OCTAETCS IUHUEHN U B CETKY He IIePEeBOIUTCS, II09TOMY KOcas IMHUS
He JIOKUTCS CTyIIeHbKaMH.

Kpwiio y y37ma ompepensieTcsi caMo, CTOPOHOM, C KOTOPOM OH JEXKUT. Y3eJi, MONaBIINi POBHO Ha
JIMHUIO, IPUIINCLEIBAETCSA K OJHOM CTOPOHE, Ha BHU[ 3TO [OeTajb, HO CyllleCTBeHHAas. Pa3moM, mpose-
OEHHBIN 110 OCH ITAaXTHOM CETKH, ITPOXOIUT TOYHO Yepe3 HEeHTPH! Y3/I0B, U IIPU CTPOTroM pa3bope oH
He IIepeKpHT Ob HU OmHOTO pebpa. Ilpunucath Takou y3esl K 00eruM CTOPOHAM TOXKE HEeJIb3s, OH
ocTtasncs 651 6e3 cocefieli 1 3aCTHINT Ha CTaPTOBOM 3HAUYEHWH, aB BAOJL pa3jioMa II0B U3 HECUUTAH-
HBIX Y3JI0B.

IMoroca MeMOpaHbI BAOIb THHHHA

Y MHHUMAaJIbHOH KPHUBU3HBI €CTh 0COOEHHOCTDh, KOTOPOI HEeT y KpuruHra. Eé 1mabmoH moTsSruBaeTcs
Ha JIBe TYeHKH B KaXKyI0 CTOPOHY, a He Ha OOgHY. 3HAUHUT Y CaMOM TUHHUY OH BCE PaBHO IIepeIaruys
OBbI pa3pHIB, MaXke ecJik cocemHee Pedpo IMEPEKPHITO.

Bri6pocuTh 13 mabIoHa OTAEeIbHBIE TOYKH HeJIb3sI, OH mepecTaHeT IPUOIuKaTh OUTapMOHHUYECKOe
ypaBHEHUE, U pellleHue MmoTepseT CMBICI. [I09ToMy B IIOI0Ce IMTUPUHOM OBa y3ia BAOIbL TUHUHN pPe-
IIeHWe TIePEeXOOUT Ha MeMOpaHy II0 HEeNepPeKPHITHIM cocemsiM. MemOpaHa paboTaeT MO YEeTHIPEM
ONMUKAUIIIUM y37IaM U Pa3phiB OeP2KUT TOYHO. [lanbille OT TUHUK CUYHTAeT OOBIYHas MHHHUMAaJIbHA
KPHUBH3HA.

ITpakTHYeckKoe CleACTBUE OOHO. Y caMOM JIMHUY IIOBEPXHOCTh YyTh MEHEe TJlafgKas, YeM BOaIu OT
HeE, XOTS Ha KapTe 3TO He3aMeTHO. ToT ke npuém npumensercs B 2.03 Topo2Raster y o6phIBOB,
U TI0 TOM JKe MpUYMnHe.

JIuHMuS, KakK U B KPpHUT'HUHTE, HE o6si3aHa pacCeKarTs IIJIomagb HaCKBO3b. Brimre KoHIla pa3jsioMa pé6pa
He IIePEKPHBITEI, ¥ IIOBEPXHOCTh TaM CMEBEIKAQ€TCs.
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1.03 MBA: myabTHCETOYHBbIEe B-criyladiHBI (TOYKH — pPacTp)

TpeTuii criocob MOMTYyYUTH IOBEPXHOCTD U3 TOYEK, Tocjie Kpurutra (1.01) ¥ MuUHUMaIbHOM KPUBU3HEI
(1.02). YuraiiTe ero BMeCTe C HUMU, @ HOMEP CTOUT IIOCIeOHUM IIPOCTO MOTOMY, UTO MHCTPYMEHT
MIOSIBUIICS II03KeE.

Metopn JIu, Bonbepra u Illuna 1997 ropma. Bepércs rpybas pelieéTka KOHTPOIbBHEIX TOYEK, IO HEM
cTpoutcs Kybudeckui B-cmnaii, npubnuxkaiomuit nanusie. [Ipubnuxkaet oH rpy0o, I03TOMY CUU-
TAeTCs OCTATOK - Pa3HOCTb MEXKAY 3aMePOM U TEKYIIEeH MOBEPXHOCTRIO, - PEIETKA YOBAUBAETCS, U
oCTaToOK mpubIMKaeTCs 3aHOBO. TaK UAET YPOBEHb 32 YPOBHEM, U KaXKObIU CIIEOYIOMINY ITOIXBATHI-
BaeT TO, YTO He CMOT IIPEeObIAYIITIHI.

[TapameTp

YTto 3amaeT

ITo ymonm4gaHnuio / cCOBET

Touku c 3amepamu / Ilosne
3HaYEeHUusd

Bxom.

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

s9eek (gom.) OTKa3kbIBaeTcs paboTaTh.

Yem Oepér

CucTteMa ypaBHEeHUU He pemaeTcst Boooe. KoahGuimeHT pemeTKy CYIUTAETCS SBHO, B3BEIIEHHOHN
CYMMOW IT0 TOYKaM, ITOTIaBIINM B HOCUTEIb CBOETO CIyiaiiHa. [loaToMy paboTa nuHEWHa 10 KoIude-
CTBY TOYe€K, a ITaMsTh 3aBUCHUT TOJIPKO OT pa3Mepa pemeTKu. KpUruHr Ha KaxOoou sdelike pelraeT
CHUCTEeMY II0 COCesiM, U Ha JeCsATKe MUJUIMOHOB 3aMEPOB 3TO HECOIIOCTaBUMbIE BEIIlM, MUJIJIMOH TO-
yek MBA 0epéT 3a CeKyHIHI.

VaopaBieHHe pelmeéTKaMu

HauanpHas peméTKa 3amaéT paguyc BIHSHUS, U YeM OHa rpybee, TEM [Oaibllle PACXOOUTCS 3aMep.
Pa3Hoe KOIM4eCcTBO sSTYeeK II0 OCSIM Ha€T aHU30TPOIIHIO - Ha Pa3BeIOYHOM CEeTH, BEITIHYTOM II0 IIPO-
CTHUPAHUIO, 3TO TO, YTO HYKHO, ¥ 3aa€TCS OHO IIPSIMO, 6e3 MOmeny BapuorpaMMEI.

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

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

KonuyecTBOM ypOBHEHN 3TO HE UCIIPABISIETCS, KaXKObIU CIeOyIOIINi YPOBEHDb HACIeOyeT TOT XKe fe-
¢ekT. BoT mpoBepouHbil mpuMep. Penbed 0KOJIO ABYXCOT METPOB, BHYTPU IIYCTOM KPYT PaguycoM
250 M. IIpomax B Kkpyre goxomun mo 30 M, a B neHTpe BMecTo 199 Brixoguno 169.

I[ToaToOMy MHCTPYMEHT CHUMaeT TPEH IIJIOCKOCTHIO Iepey IMOATOHKOM 1 BO3BpaIlaeT ero o0paTHO B
K03 DHUIMEHTH HYI€BOT0 yPoBHS. [IpoMax B TOM Ke MyCTOTE CTAHOBUTCSA MEeHbIlle MeTpa. HacTpoii-
KM [OJI 3TOTO HeT. ['me 3HaueHUs OKOJIO HY/S, CHITHE TpPeHOa He MeHSeT HHYero, a rge Jajeko -
ybupaeT oIuOKYy, IIPONOPINOHAIFHYIO CaMOM BEIUYHNHE.

OTcioma ke clieqyeT, 4TO oO0pe3Ka BBINMYK/IOH 000/I0OYKOM M IPaHHUILI 3HAYEHHH IYCTOTY
BHYTPH 00jIaka He ycTpaHsAT. O607109Ka OTCEKAeT TO, YTO CHAPyXKH{, a TPAHUIIE IIpeBpala-
IOT AMY B IIJIOCKYIO IIJIOIIAOKY Ha YPOBHE€ I'DaHUIIHI. q)OpMy BOCCTAaHOBUTE HEYEM, B IIYCTOM MeECTe
HYXXHBI TaHHBIE.

Yero He maéT

Hu omrubKu OIleHKH, HU MO e IH KOBapHallii, HA BeCOB, KOTOPhIE MOZKHO 000CHOBATL. ITO AIlllIPOKCH-
MaTop, a He OIIeHINHK, ¥ OH He 3HaeT, HaCKOJILKO XOPOIII ero oTBeT. Kpocc-Banupanus metona (1.09)
¥ KapTa OIHMOKY K HeMy HelTpuMeHuMEBI. OTCIO[Ia U TJIaBHOE IIPUMEHEHNEe B Pa3BEJKe - CTPOUTH HM
TPEH[I, @ OCTAaTKH YTOYHATH KPUTHHTOM, [IJIST YeT0 €CTh KPUTHUHT C BHEIITHUM TPEH[IOM.

TToBepXHOCTH TJIagKasi IO MTOCTPOEHHIO, C HETPEPHIBHOM MTPOU3BOOHOU. [I71sT penbeda U TPEHOOB 9TO
IIJIIOC, A1 coepkKaHui MUHYC. [IMKY CriaXuBaloTcs, a Ha ITI0CYETe 3allacoB 3TO POBHO TO, 3a YTO
TEOCTATUCTUKY U PYTaioT.

TouHOro nonamadus B 3aMepHl XKAAaTh HeJlb3s JaXke TaM, I'le JaHHbIe IIOCTOSHHEL. Ha nmocrossHHOM
3HAYEHUHU OTKJIOHEHUE IIPH OJJHOM YPOBHE AOXOOUT A0 TPETH pa3Maxa, IpU TPEX MafaeT BOECITEPO,
IIpU BOCHMU MCYe3aeT. ITO IpUpoa MeToa, a He omubka cuéta. KpaeBrie K0ahGUIIMEeHTH Heo0u-
paloT BKJIAM, ¥ KaXX[ObLIM CJIeOYIOIINY YPOBEHDb ITOXBAaTHIBAET OCTATOK.

I'paHuIBI pe3yabTaTa

AnmpokcuMaTOp He 3HaeT, UTO comepzKaHue He ObIBaeT OTPUIIAaTEIbHEIM, a JoJs He ObIBaeT G0JIbIle
eOguHUIB. MexXay 3aMepaMu TIafgKasl IOBEPXHOCTb 3a OHAIla30H MMPOCKAKWBAET - OCOOEHHO TaM,
T7ie PSOOM CTOSIT CHUJIPHO pa3Hble 3HAYEeHUST, 1 0COOEHHO Y Kpas o6jiaka Touek. Ha morHopManbHBIX
OAHHBIX BPOAE COMepKaHUI OHA JIETKO YXOOUT Ha IOJITOPHI THICTYU HUXKE HYIIS.

FpaHI/ILII:I CPe3arT Pe3yJibTaT K (I)I/I3I/I‘-IGCKI/I BO3MOXKHOMY. Cpe3 BO3BpaAllla€T 3HA4YE€HHUEe K I'PaHUIle,
" OH 2Ke IIPHU3HaK He6narononqu{.

B XypHaJl ITUIITEeTCs, CKOJIBKO TYeeK Cpe3aHo CHU3Y U CBEPXY, KaKyIo MO0 IIJIOMIau 9TO COCTABUIIO
¥ HACKOJIbKO JajeKO yXOfuja IOBEPXHOCThb. ECIM K TpaHHIle IpHXKaTa [AecsATas YacThb IIIOIIamu
u OOJbIlle, TaM ITOBEPXHOCTDL HE OlIEHEHAa, a cpe3aHa. 3aMepoB PSAOOM HET, U CHIaliH BemeT cebs
ITPOM3BOILHO. [ToMoraeT 3mech He TPaHulla, a peléTKa morpyoee, MEHBIITUM KOJTMYECTBOM YPOBHEH
unu 6ojiee y3KUM OXBATOM.

EcTh BemW4YWHE], KOTOPEIE He OBIBAIOT OTPUIIATEILHEIMU U MEHSIOTCS Ha MOPSOKH, - COOEPIKaHUS U
MTPOHMUIIAEMOCTh. VX TIpaBUJIbHEE HE CpPe3aTh, @ CTPOUTH ITIOBEPXHOCTD II0 JIOTAapUDMy BETUYUHBI U
BO3BpalllaTh €€ Yepe3 d9KCHOHEHTY. Torga HOMb HETOCTUXRKUM 10 TIOCTPOEHUIO, U IIJIaTO Y TPAHULILL
He BO3HUKaeT.
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Oo0pe3Ka

3a npegenamu obJjiaka TOYEK y KPaeBhIX KO3G(PHUIIMEHTOB HET JAaHHBIX, U TIOBEPXHOCTh BENET cebs
IIPOM3BOJILHO - HAa PA3BEIOYHON CETH 5TO BUAHO KaK IPUIIOOHSATEHE YTk pacTpa. [loaToMy pe3ynbraT
II0 YMOJIYaHUI0 00pe3aeTcsl BHIIYKIION 000JIOYKOM TOYEK, a 3allac BOKPYT Heé 3aJaéTcs OTHEJIbHO.
CHSATH 00pe3Ky MOXKHO, HO TOTTa 3a KOHTYPOM CETH MOTYyYUTCS KapTUHAa, KOTOPYIO HEJTh3s paccMart-

PHUBATHh KaK OILIEHKY.

1.04 A30/1MHUM U3 pacTpa

CTpouT M30IUHUYU (JIMHUM) U, TI0 YMOJIUaHUI0, KOHTYPHEIE IIOJIMTOHBLI. YPOBHU 3aJal0TCs paBHOMEP-
HBIM IITarOM WIU SIBHBIM CITUCKOM. [TapaMeTphI:

[TapameTp

YTo 3amaeT

ITo ymomuyauuto / coBeT

Pactp
Tar u3onuHUM

Hauanbubill ypoBeHb (offset)

fBHEIE YPOBHU

['71aBHAS U30JIHHUSA KaxXaas
N-sa

MuH. gnuHa IUHUN

Bukybuyeckoe criaxxuBaHUe

Cxpyrnenue nuauy (Chaikin),
urepaumi

3amnucarh 3HadYeHue B 7
reoMeTpUu

ITpopexxuBaHUE KOHTYPOB,
OOJIS TYerKHU (moIl.)

BxoxHo# pacTp (HanpuMmep,
pe3ynbTaT KPUTHHTA).
PasrOMepHBIN mIar 1o Z. 0 =
3a7aTh «ZBHBIE YPOBHU».
[TpuBsi3Ka CETKM yPOBHEU
(YpOBHU KpaTHEI 1Ty OT
offset).

Crnucok ypoBHeH uepe3s
npoben. IIpuoputeTHee mara.
HecsaTUYHBIN pa3meIuTenb -
3amsaTast Ujau To4dKa.

Kaxnas N-g nmuHus
noMeyaetcs is_index = 1 (gnsa
yromnmeHus). 0 = BBIKII.
OTOpaceBaTh JIUHUHU KOPOYe
mopora (ex. kapTe). 0 = 6e3
¢unbTpa.

Crymenue rpuga (X2...x4)
OuKyOm4YecKom
UHTEPIIONSAINeN repeq
KOHTYPHUHIOM - OCHOBHOU
c110co0 CTiazkuBaHUSI
U30JIMHUM, yOupaer
«OKTaTOHBI» OT I'PyOOM CETKU.
PaboTaeT u Oyng MUHUN, U 0719
MMOJIUTOHOB. BHIKII. = 6e3
CrylLIeHUs.

IHomonmHUTENIBHOE JIETKOe
ckpyrnenue nuHui (Chaikin).
Cnabee 6UKyOHUYECKOTO
CTiIa’kKMBaHUsI, OOBIYHO HE
HY2KHO, €CJIM OHO BKJII04eHO. 0
= BBIKII.

OTMeTKY y U30JIMHUUA U ¥
nosicoB. [Ins DXE, ABToKA]I,
Kpeno u 3D.

YOupaeT BEPIIUHEBI, OTCTOSIITHE
OT JINHUY MeHbIIle 3aJaHHON
monu syevku. ®opma
coxpaHsieTcsi, 00BEM atina
nagaeT. 0 = BBIKII.
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[TapameTp Yrto 3amaéT ITo ymonyaHuio / COBET
CtopoHa OepriuTpuxoB U CTopoHa CKJIOHA AJif IITPUXOB  aBTOMATUYECKU
nopnucei (morm.) OEenpeCcCUOHHOT0 CTUIA U
HalpaBJIeHUe
TororpadmuYeCcKux MOANnucei
pa3om.
WM 11051t 3Ha4YeHUus Wms aTpubyTa YpOBHS B ELEV
BBIXOOHBIX TUHUSX.
Kanan (mom.) Homep KaHasa BXOIHOTO 1
pacrtpa.
W3onuruu /| KoHTypHEIE Brixognrle ciou. [Tonurosel -
IIOJINTOHEL CTPOSITCS 110 YMOJIYaHUIO BO
BPEMEHHBI CIIOU.
Terna noscoB (3aMKHYTEIE TpeTuii BEIXOA: TOT XK€ II05IC IPONYyCK

000JIOYKH) 3aMKHYTBEIM TeJioM. ITo
YMOJTYaHHIO TIPOITYCKAETCH,
CJIOH CO3[aéTCs TOJILKO €CJIN

3a0aTb Ha3HA4YEHHUe.

BrIxonHbIE ITOJIA:

Cnoit IMomne Tun YTo comepKUT

Uszonmuanun ELEV YUCJIO 3HaYeHUE YPOBHS
IuHUY (UM 3aaeTCs
nonem UmMs nmosns
3HAYEHH).

N3onuHnu is_index mesnoe 1 y rmaBHBIX U30JIMHUHT
(kaxmasa N-s), uaauge 0
- O0JIs1 YTOJILEHUS.

KouTypHEbie nonmurodel  ELEV _MIN YKCJIO Huxanui ypoBeHb
nosica.

KontypHrie nonurousl ELEV MAX YUCJIO BepxHuit ypoBeHb
rnosica.

Tena nosicoB ELEV MIN, YUCJIO OTMEeTKY HUXKHEN U

ELEV MAX BEepXHEU KPBIIIKU

Tena.

Tema nmosicos shell nenoe 1 y Tena - oTnyaer

€ro OT IIJIOCKOI'0
mmosica 6e3 pasbopa
reOMEeTPHH.

CriaaxxuBaHHe M30/IHHHH

OcHOBHOI crtoco0 CTyIafuTh U30JIMHUY B 9TOM UHCTPYMEHTE - OMKyOUYeCKoe CrijlaKuBaHue. ['pun
rnepen KOHTYPUHTOM CryllaeTcsl OMKyOMdYecKou MHTeproisuuen (X2...X4), ¥ KOHTYPH CTPOATCSH
o 6osiee Menko# ceTtke. Ha rpy6oM rpupe M30JIMHUY MHAYe BHIIISIOAT «OKTarOHaAMU» (BEPIIUHBI
CTaBSTCS IIO0 KpasM sideek), a CryllleHue youpaeT 3Ty YIJIOBaTOCTh ToIloyorudecku ducro. Nodata-
TPaHULEI U BHYTPEHHNE «OKHa» JaHHBIX COXpaHsoTCcs. CrylieHrue OeicTByeT U Ha TUHUHU, M Ha KOH-
TYPHBIE MMOJIUTOHEL - TPAQHUIILL TI0SICOB IPU 3TOM COBIIQfalOT C U30MuHUSIMU. LleHa - 6ombille T4yeek
(x4 = B 16 pa3 6oJsblile), TO3TOMY Ha OYeHb KPYITHOM IpUle HaUHUTE C X 2.

IIOTIONTHUTENIPHO €CTh JIETKoe CcKpyrieHue nuHuit anroputMom Chaikin (komudecTBo uTepanmii).
OHo crabee GuKyOMYECKOTO U OOBIYHO He TPeOyeTcs, eCliM CryllleHHe BKIIo4YeHo. FiMeeT CMEBICT
Kak OBICTpast albTepHATHBA Ha rpy0OM Ir'pue, Korga CryliaTh He X04eTCs.
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CrnaxxuBaHUe CaMOTO IIOJII 9TO OTHesIbHas OIepallys, U BEIIOJTHIETCS OHa He 3[0eCh, a B UHCTPY-
MmeHTe «2D Kriging». Tam oHO MOET IO TPUAY A0 KOHTYPHUHTa W yOMpaeT He yrjIOBaTOCTh JIMHUMH,
a 6y1"pI/ICTOCTb II0JIsA, Te CaMhbIe «OBIYbH TJIA3a» BOKPYTI' CKBAaXKWH. BI/IKy6I/I‘-IeCKoe Cr'JIa2KMBaHUEe U
TayCCOBO CTilaXkuBaHUe 1101 OOIIONHAI0T OPYT Opyra - IepBoe youpaeT yrioBaTOCTh CETKY, BTOPOE
OyrpuCTOCTh OaHHBEIX. KOHTYPHBIM pacTp KPUTMHTA IPU 3TOM He MEHSETCS, CTIaXkKUBaeTCs JIUIIb
BpeMeHHas KOIus.

KoHTYypHBbIE IIOJIUT OHBI (I10sICa)

KOHTYpPHBIE ITOJIUTOHEI - 9TO 3a/IUTHIE IT0SICA MEXKIY COCeQHUMH U30IUHUIMU. OHU CTPOSTCS He KJIac-
cudukanmel CTylleHeK pacTpa, a MOIUTOHU3AIMeH CaMUX CTIaXKeHHBIX U30JIMHUN BMeCTe C KOHTY-
poM romHoOI 001aCTH pacTpa.

KoHI1BI JIUHUM IIPDUTATUBAOTCA K KOHTYPY, 3aT€M CEeThb HOOUPYETCA U IIOJIMTOHNU3YyEeTCHA.

[urama30H YPOBHEH IOSIC IMOIyYaeT U3 OTMETOK OrPaHUYHBAIONIINX €T0 U30IUHUN. [105IC JIeXKUT MexXK-
Oy OBYMSI COCEOHUMH U30IUHUSIMHU, UX OTMETKH U €CTh €T0 HU3 U BepX, ¥ YUTAIOTCS OHU TOYHO, 6e3
OTJIIAKY Ha pa3Mep Adeiku. BeIOOpKa pacTpa OCTAéTCs 3allaCHBIM IYyTEM AJIST MOSICOB, ¥ KOTOPHIX
C OHOM CTOPOHBI HE MIONUHUSA, a KOHTYpP 06macTu. CKOJIBKO IIOSICOB ONpPefeneHo TeM U APYTUM
cnoco6oM, TIUIIIETCS B KYpPHAaII.

I[ToueMy He BEIOOPKOM. M307IMHUS IPOBOOUTCS MHTEPIIOJISALIMEN MEXK Y IIeHTPaMU g4eeK, a BhIbopKa
OTHOAET 3HAUEeHHEe caMOM S4YelKH. DTO IBe pa3HbIe ITIOBEPXHOCTH. [ToKa Imosic mupe T4YeiKH, pasHulla
He3aMeTHa. Korpa mosic 1eJIMKOM JIEXKUT BHYTPHU OOHOU SA4YeNKH, 3HaueHNe 3TOU SUYelKU IIpuHajie-
KHUT COCEeQHEMY Auanas3oHy, U MOsC IMoaydaeT uykoi. Ha KapTe 3TO OCKOJIOK YyzKOI'0 I[BETa CPEOU
cocepeti. Ha yacToM ceyeHMU TaKoM IIOSIC He UCKJIIOYEeHMe, a TpaBuio. CeyeHue B MEeTP Ha pa3Maxe
CTO METPOB U CETKE B IISATHOECST TUYEEK TAET MOUTH BCE M0sICa TOHbIIIE TYEHKU.

I'pasb, y KOTOPOM HU C OOHOW CTOPOHEL HET M30JIMHUU U KOTOpPas TOHBIIE TYEWKH, IOSICOM HE CUU-
TaeTcsa U 0TOpachIBaeTCs CO CUETOM B XKypHan. Takas rpadb 3aMKHYTa XBOCTHKAMU IIPOAJIEHUS Y
KOHTypa 00J1acTH, a He U30JTUHUSIMU.

Braromapst aToMy I'paHUIIL IIOIUTOHOB COBIIAHAa0T C U30JIMHUSAMH, a IIOKPHEITUE CIIJIOMIHOe (6€e3 OBID).
[MTonuronet HecyT nonss ELEV_MIN u ELEV_MAX. ITo yM0/I4aHWIO OHY CTPOSITCS BO BDEMEHHBIYU CIIOU.
YTOOBI UX HE CTPOUTH, OUUCTUTE I0oJIe «KOHTYpHBIE TOJTUTOHBI».

IIpsimble rpaHu Ha 9epTezke IOsICOB

He Bcskasi TUHUSA Ha BEIXOHE 3TO M30NMUHUS. [I0JIMTOHEI TOSICOB COOMPAIOTCS U3 TPEX UCTOYHUKOB
cpasy - caMuX M30JIMHUM, KOHTypa 00JIaCcTH C JaHHBIMU U JTUHUN Pa370oMoB. I1epBhIe MiIaBHBEIE, BTO-
pBIE ¥ TPETHLU MIPSIMEIE.

KouTtyp obnactu ugéT o peébpaM gdeek pacTtpa, IO3TOMY HAaET CTYIeHYaTyio UJIM CTPOTO MPSIMYIO0
rpanuiry. OHa MOSIBISETCS Ha Kpalo IJIOWIAAX U BOKPYT y4YacTKOB 6e3 HAaHHEBIX - TaM, I'le y3el He
HaOpaJI Hy’KHOTO KOJINYEeCTBa COCenmel.

JIuHus pasnoMa pexkeT Iosica 1o cebe, U Y 3aTyxXalolero KOHIa Pa3phiB He McYe3aeT MTHOBEHHO. C
OIOHOM CTOPOHHI OT IOCJIENHETO 3BeHa Oaphep eIlle AeNCTBYET, C OIPYyroi yxKe HeT, U HaOOpH! cocenen
Y COCegHUX S4YeeK pacxomsaTcs. [IoaToMy y KOHIIa pal3jioMa HOPMAaJIbHBLI U CTYIIEeHUEe U30IUHUN, U
HeOOJILIIIOH TOSIC C IIPSIMOM T'PAHbBIO II0 CAMOM JTMHUH.

DTOo CBOMCTBO Mofesnu, a He cOoi pacuéTa. Ecitu Takoi 0OpHIB MeIllaeT, MIPOIINTE JIMHUIO pal3jioMa
3a Ipepensl IIolanu. Yalle BCEero pa3joM Ha KapTe HapuCcOBaH KOPoYe, YeM OH €CThb, U IIPOMIUTh
ero IpaBuUIbHEE, YEM CTJIaXKUBATh Pa3pPHIB.

Tena mosicoB

ITosic cam o cebe MOBEPXHOCTD, ¥ HETO €CTh KOHTYP, HO HET HU HU3a, HU 00béMa. TpeTuil BEIXon Oa-
€T TOT JKe II0SIC 3aMKHYTEIM TeJIoM - KphitKa cHu3y Ha ELEV _MIN, kprimka cBepxy Ha ELEV MAX,
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OOKOBEIE CTEHKHU II0 BCEM KOJIbIIaM, BHYTPEHHUM TOXKe. Takoe Teo cuuTtaeT 00bEM, pexkeTCs III0C-
KOCTBIO C 3aKPBITEHIM CPE30M U IIePEHOCHUTCS B IPOTPaMMbI, KOTOPEIE TOHUMAIOT TOJIEKO 3aMKHYTHIe
000JIOYKH.

3aMKHy'TOCTb IIPOBEPSAETCA 110 EJUHCTBEHHOMY IIPABUIIY - KaXKOO€ pe6po 0060/I0YKHU IIPUHAOJIEe2XKUT
POBHO OBYM I'DAHAM. BHYTpeHHee KOJIBIIO II0JIYy49aeT CBOIO CTEHKY HapaBHE€ C BHEIIIHUM, UHaA4e 060-
JI0YKa He COMKHETCS BOKPYT OTBEPCTHUA. Tena, He IIpomeniine IMMpOBEePKY, CAHUTAIOTCA U ITUIIIYTCA B
XKYypPHaJl 9YUCJIOM.

BrIxopn 110 yMOJT9YaHHUIO IPOITyCKAETCSA. B I1071€ CTOUT IPOIIYCK BLIBOMA, U CJIOM He CO3IaETCs, IT0Ka He
3aaTh eMy Ha3Ha4YeHUe UM BpeMeHHHIH cJioi. Tejla 3aMeTHO TsKeJjlee IIJIOCKHUX I10SICOB, II03TOMY
BKJII0YaTh UX CTOUT IIOJ 3ajavy, a He BCcerfa.

Odopmaenne ciI0éB

JImHuAM 3afaiiTe CUMBOJIMKY IIO IIPaBUJIy Ha OCHOBe is_index - rnaBHEIM U30auHUAM (is index = 1)
mariTe OOBINTYIO TONIHUHY. [I0ANKCE - IO Moo YpoBHS (ELEV).

[TonuroH® CO3JAITCS C OMHUM CHUMBOJIOM. [171 3aJIMBKY 110 [Uana30HaM 3afalTe rpafyupOBaHHYIO
cumBonuky o ELEV MIN (unu ELEV_MAX).

Crioli U30JIMHUN aBTOMATHYECKHU IIOMeIllaeTcs Had CJIOeM IMIOJIMTOHOB, YTOOBl JIMHUU OBIIM BUIHBI
TTOBEPX 3aJIUBKH.

3HayeHHue B Z reOMEeTPHHA

®naxoKk 3anucaTrh 3HaY€HHE B Z reOMEeTPHH [TOTHUMAaET BEPIIUHL KaXI0W TUHUM Ha €€ co0-
CTBEHHYIO OTMETKY. M30/IMHUSA 3TO IMHUS PAaBHOI'O YPOBHS, II03TOMY Z y BCEX €€ BepIIVH OOVH U
pPaBeH 3HAYEHUIO IT0JIS.

KOHTYpPHBIHA MOJUTOH KIaAETCs IIJIOCKO, Ha BEPXHIOK I'PAHUIY CBOErO II0sCa - Ha TY XK€ OTMETKY,
YTO BEPXHsIsI KPHIIIKA ero Teja. CTOIKa MOsSICOB U HaéT CTYIMeHYaTy0 MOBEPXHOCTD, a IIOJIUTOHEL C
TeJlaMH JIOXKAaTCs OPYT Ha apyra 0e3 3a3opa.

Komnbio mosica 06s13aH0 OBITH IJIOCKKUM. Hemsiockoe KONbIO TPEXMeEpPHasi ClleHa TPUAHTYJIHUPYET B
IIJlIaHe, 1 MeXKy BePIIHMHaMU pa3H0171 BEICOTEI HATATHUBAIOTCA OJIMHHEIE TOHKHWE TPEYTIOJIBHUKHU Yepe3
BECH II05IC, Ha 9KpaHe 3TO JIEHTHI, BEITIHYTHIE II0 BEICOTE. BEICOTY mep2KaT CTEHKHU Tejla, a He HaKJIOH
TUIOIIAIK Y.

Hyxuo 310 gna nepepayu ropul3oHTaned B ABTOKAIL m Kpepo. CrampmaptHbBM 3kcnopTt QGIS
(IIpoekT - UMnopTt/3kcnopT - IKcnopT npoekra B DXF) coxpaHsaeT OTMETKU Z BEPIINH, Halo
TONMBKO CHsIThb ranouky IlpumrymurenbHo 2D. Be3 Z B reomeTrpun o6e IIPOrpaMMHEL KIaayT BCe
TOPU30HTANHU Ha HYJIEBYI0 OTMETKY, ¥ BBICOTY IPUXOOUTCS 3a4aBaTh BPYYHYIO 10 KaKOOU JITUHUU.

MHOro49acTHOCTD CJIOS COXpaHAEeTCA. H3onuHuSA OOHOTO YPOBHA OCTaEéTCs OOHUM 00BEKTOM CO BCe-
MH CBOMMH BETBAMH, KOJIMYECTBO 00BEKTOB He MEHseTCd, ITIOAIINCH HE PAa3MHOXKAITCHA.

IIpopexxuBaHNe KOHTYPOB

KoHTypep CTaBUT BEPIIMHY Ha KaxKOAOM IIepPEeCeYeHUH YPOBHS C PeOpoM sTYeHKHU, U Ha MOAPOOHOM
Tpune JTMHUS HECET BEPIIUH 00JIbIlle, YeM HYKHO e€ ¢opme. [Tapametp IIpopekuBaHHe KOHTY-
POB yOUpaeT BePUINHLI, OTCTOSIIIINE OT CIIPSIMIISIONIEN IMHUYM MeHbIIe 3afjaHHOM Tonu suehku. [1pu
mone 0.25 u g4elike B IATh METPOB OTOPACHIBAETCS BCE, UTO YKJIIOHAETCS MeHbIIle UeM Ha MeTp C YeT-
BepThI0. PopMa IIpU 3TOM COXpPaHsIeTCsI, a OOBEM CJIOS IaJaeT B pa3bl, ¥ 9TO BaXKHO U OJI YepTexkKa,
U OJIsi TPEXMEPHOU clieHbl, ¥ OJis nepemauu B ABTOKA]IL. [TpopexuBaHKWe UOET OO0 MOJIUTOHU3AIINH,
[IOSTOMY I'PAaHUILILI ITIOSICOB U IIOCJIe HErO COBIAaloT C U30MuHMAMHU. Holb OTKITIOYaerT.

Tawm, roe U30INHUU UOYT 4Yallle OOIIyCKa, IIPOPEeXKKUBaHUE U CKPYTIJIEHUEe CBEPATCA C TPUOOM. JIu-
HHUS YPOBHA OEPXKUTCA MeXNOy cepelrnHaMK 00 COCeOqHUuX ypOBHefI, U CIIpAMJIEHHe UJIM Cpe3 yrIila,
BEIBOOAIITNE eé 3a 9Ty I'PaHHUIY, HE BHIIIOJIHAKOTC. Tak Ha KPyTOM 60pTy MYJIbOBI UJIN HA CKIIOHE C
YaCThIM C€4YeHHEeM COCeIHHE M30JIMHUHU HEe 3aX0OdAT OPYI 3a OPyra, a Ha IIOJIOTHUX Y4aCTKaX OOITyCK
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paboTtaeT B moJyiHyI0 cury. CKOIBKO CIPSIMIEHUN OTMEHEHO M CKOJIBKO YIJIOB OCTaBJIEHO, MMUIIETCS
B XypHaI.

Tonmorpadudyeckue MOaAIIHUCH

Ha Tomorpaduudeckoil KapTe BepxX UG PH Ha TOPU30HTAJIM BCeTra HallpaBJieH BBEPX I10 CKJIOHY. Yu-
Tas KapTy, 10 OQHOM IOOMNKUCH ITOHUMAEIh, Te BHIIIIE, HE CBEPSISICh C COCEHUMHU I'OPU30HTAJIIMHU.

QGIS oTcuuTHIBAET BEPX MOOMUCU OT HANpPaABIEHUS TUHUH, ITO3TOMY HOOHTHCS 3TOT'O ITOBOPOTOM
TEKCTa HeJjb3sl, a Hy2KHO 3a0aTh JIMHUSM OJHO HaIlIpaBJIeHHE OTHOCUTENILHO CKIIOHA. DTO U HejlaeT
dnaxoxk Tomorpadugeckue nognucu. B croe octaércsa nosne up_side, roe 1 o3HavaeT, 4TO TUHUSA
ocTaB/IeHa Kak Orla, a 0 94To pa3BEpPHYTA.

ABTOMaTHYECKUI BLHIOOP CTOPOHBI MHOTHA OIMMOAETCs, U TOrOa ero IIepeKiIidyaioT BPyYHyIO mapa-
MeTpoM CTOpOHa OEpPriiTpUxXoB M HOOmUceH. [lepekaouaTeb OeldCcTByeT Ha o6e YacTu KapTH-
HBI Pa30M, ¥ Ha CTOPOHY IIITPHUXOB, ¥ Ha HaIpaBjeHue moanucei. IIpuMeHseTcss OH POBHO OOUH pa3s.
Pa3BopoT NUHWK caM MeHsSeT MeCTaMH JIEBO U IIPaBO, a 3HAYMUT M 3HAK CTOPOHHBI CKJIOHA, TAK YTO
IMIOBTOPHBIN II€PEBOPOT BEPHYII OBI IITPUXH Ha ITPEXKHEE MECTO.

Be3 pa3penieHusi mepeBEéPHYTHIX MOAMHUCEH 3TO He padoTaeTr B HacTpoiKax MOANUCEH eCTh
OIIIMS TTI0Ka3a IIePeBEPHYTHIX ITOAIIKMCEH, 1 110 YMOITYaHUIO OHA 3amnpelaeT ux. [Ipu TakoMm 3ampeTe
QGIS cam moBopayuBaeT TEKCT, YTOOHI OH YMTAJICS CJIeBa HAIpaBO, U HaIlpaBJjIeHUe TUHUY IIepecTa-
€T Ha 4YTO-Tu0O0 BIUSATH.

Tomorpadryeckas mogmuch o OIpenesieHnio OrBaeT repeBEpHyTON. Ha ckioHe, o6pamiéHHoM Ha
or, uudpa YuTaeTCs BBEPX HOraMH, II09TOMY I10Ka3 IePEBEPHYTHIX HA0O Pa3pellaTh, a He 60poThCs
C HUM.

B ctunsax CTpyKrypa / runcoMmeTpus u [lenpeccusi (WITPUXHU BHU3) 3TO yKe HacTpoeHo. Ecnu
MIOONINCHIBAETE CBOUM CTHUJIEM, BKJIIOUHUTE ITOKA3 IIEPEBEPHYTHIX IIOOIUCEN B pa3[desie OTPUCOBKH,
nHave GaxkoK He JacT HUYero.

IMoamuch CTAaBUTCS HA JIHHUIO B 060uX CTUIISX HOONKUCH Pa3MeIaeTcs Ha CaMOM TOPU30HTAIIH,
a He Ha[ HeM, U pa3phIBaeT €€. ITO MPUBHIYHEIN TONMOTrpadUIeCKU IPUEM - udpa YMTaeTCS BMECTe
C IUHUEH, a He PALOM C Hel.

Hpenynpe}KneHHe O INIOCKHX YPOBHSAX

I/IHCTp}/'MeHT CaM IIPOBEPAET, He II0IIaJl JIN KaKOM-TO YPOBEHE CE€YEHHU B IIJIOIIAOKY C OKOJIOHYJIEBEIM
YKJIOHOM, H IIPO OIIaBIIUM YPOBEHB MUIIET B 2KYPHAJI CaM YPOBEHB, KOJIMYECTBO 3ad€ThIX A4YE€€EeK U
OOJII0 MaHHBIX. Huduero IIPpHU 9TOM HE 6JIOKI/IpyeTCH, HU30JIMHUU CTPOATCA KaK OOBIYHO.

3aueM 5TO HyKHO. Ha miomiazike, riae IMOBEPXHOCTh MEHSAETCS Ha MUJIIIUMETPHI, TIOJI0KEeHHUEe U30JI1-
HUU OIIpefenseTcs He penbedoM, a mryMoM MaTpulbl. JIMHUS TaM TepsieT YCTOMYMBOCTh, paciiaga-
eTCs Ha MHOXKECTBO MeJIKUX KOJIell ¥ BHITIISOUT KaK OmHa yTomméHHas. Kimaccuuyeckuii HICTOYHUK
TAKOU MJIOLIaAKU 3TO IIOBEPXHOCTE BoObl. Ha MaTpuile, mOIy4eHHOU IO CTepeonape, OHa CTOUT Ha
OOHOM OTMETKE C TOYHOCTBLIO 10 CAHTUMETPOB U 3aHMMaeT UHOTa IIOJIOBHUHY IIJIOIIamu.

OTnu4YuTh 3TOT HedEeKT 0T HOPpMaJbHOM PaboTHl alropuTMa Ha rjia3 TPYOHO, TIOTOMY YTO ajJirOPUTM
oTrpaboTasl BepHO, @ BUHOBATH AaHHbIe. [I09TOMYy ITpoBepPKa U BhIHECEHA B XKYypHAJl YUCJIaMU.

IMTpakTHYeckKoe pelieHre 0OBIYHO IPOCTOE - 3aMaCKUPOBATh IOBEPXHOCTh BOOLI IO IIOCTPOEHUST IO
CMECTHUTh YPOBHHU. Ype3 BOOHI 3TO OTHAENbHBIM 00BEKT KapTh, @ HE TOPU30HTalIb, U PUCOBAThH €T0
TOPHU30HTAJbIO HE CIIeayeT.

ITpoBepKa UOET 3a OOUH IIPOXO[ IT0 MAaCCUBY M Ha PacTpPax KPyIHee MIECTUNECITH MUTITHOHOB TYeeK
MIPOTyCKaeTCs, YTOOB HEe TPATUTh BpeMsi. Jlrobas ommnbKa BHYTPU HEE TaCUTCsI, TOCTPOEHUE U3-3a
OUarHOCTUKY He CPEIBAETCH.
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VYBepeHHOCTHh rOPU30OHTAIeH

ITpomomkeHWe TOH Ke MBICITH, HO y2Ke C BO3MOXKHOCTBIO YTO-TO cOejaTh. [lapamMeTp YBepeHHOCTh
TOPHU3O0HTAJIeH UMeeT TPHU II0JI0KEHHUSI.

He cuuTaTth - IOBEEHUE II0 YMOJIYaHHNIO, HUYEero He MEHSETCs.

TonbKo moiasi drop_min u drop_mean - TUHUYU OCTAIOTCS LIEJIBIMY, HO KaXaas I10Iy4aeT OBa 101,
HauMEHbBIINY U CpeqHUY Ilepelaj BEICOT Ha A4elKy BOOJIL Heé. PellleHue ocTaéTcs 3a Bamu. [logo-
3puUTeNbHEIE YY4aCTKU BUOHLI BhIpaXkeHUeM BHUA drop_min < 0.005, ¥ BBl CAMU pelllaeTe, IPATaTh UX
WJIN IIOKA3bIBATh.

ITonsi n Pa3pPbIB Ha MOOJO3PHUTEJIBHBIX YYACTKaX - JINMHUA OOIIOJITHUTEJIBHO pBéTCH TaM, rge 1e-
peman HuXKe Iopora, ¥ KyCKu rmomMedaiorcs monem lowconf. Huuero He ymansieTcs, COPATaATh IIoMe-
YeHHOEe MOXHO (UITBTPOM CJIOS.

ITouemy mopor 3agaéTcCsi MOJIed Ce4eHuss MepHuTCs He VKIIOH, a IIepellajl BEICOT Ha S4eiKy. DTo
BEIMYMHA TOHU K€ PAa3MEPHOCTH, YTO U CeYeHUe peabeda, I03TOMY €€ MOXKHO IIPSIMO CPaBHUBATE C
HHM, ¥ OOHMH IIOPOT OOMHAKOBO PabOTaeT Ha PA3HLIX JaHHEIX.

[MTpuwmep. [1pu ceuernuu 0.5 M ¥ TOPOTE B COTYIO OOJIIO TPaHUIla IPOXOOUT II0 5 MM Ha s4euky. [Tono-
TUY CKJIOH JAET Ha S4YeliKe CAHTUMETPHL U IOPOT IIPOXOOUT, IIOBEPXHOCTD BOOLI JAET MUJIJIMMETPH U
He IPOXOOUT. 3aJaBaTh HOPOT aOCOJIIOTHRIM YKIJIOHOM HPUIIIIOCH OBl 3aHOBO ITOA KaXKObIH YYaCTOK.

TTopor HacTpauBaeTCs B [OTOTHUTENLHEIX TapaMeTpax, Ilopor nmepenaaa Ha siYeMKYy, TOJIsA ce-
yeHus, 11o ymonadanuio 0.01.

IMouyeMy pPBYTCA TOJBKO cepuH OfHa IIOO0o3puTeIbHas BepIIMHA JIUHHUIO He PBET, U IBE TOXKe.
Pa3peIB IPOUCXOOUT TOJIBKO TaM, Ime HOOpPSAd HUOYT TpH u Oojee ciabbIX BepIIMHBL. MHadYe omHa
ciydaiiHas IIyMHas ss4erka mpobuia Obl TOPH30HTAlh Ha HOPMaJlbHOM CKJIOHE, M KapTa pefesa Ol
0e3 MPUYHHEL.

Yuciao TpU MOCTOSTHHO W B TTapaMeTPH He BHIHECEHO, Toa0upaTh ero He 3a 4To.

KYCKI/I OEeJIAT TPDAHUYHYIO BEPIIWHY, IIO3TOMY B TreOMETPHUU He BOSHUKAET Pa3PhIBa, COCEOHUE YaCTU
CTBEIKYIOTCS TOYKaA B TOYKY.

ITopsimoK B KOHBeHepe U CBOgKa Pa3MeTKa MOET IIOCJie IOCTPOEHUST U30JIMHUNA U 00 QUIbTPa
KOPOTKHX nuHui. UHaue OprIBKI/I, OCTaBIIIHMECA OT Pa3pe3aHud, IIOoIIalinu OLI B CTAaTUCTUKY OJIMH U
YaCTh JIMHUU OTCesIach Obl ABAXKEI ITO PA3HBIM IIPUYKXHAM.

B XKypHan yXOOUT CBOJKA - CKOJILKO JIMHHUU ITPUIIIO, CKOIBKO KYCKOB IOJIYYHUIOChH, CKOJIBKO M3 HUX
HHUXKe IIyMa ¥ Kakas OoJis o0Illel OJIMHBLI OKa3alach c1aboi.

Yero maHCTpYyMEHT He genaeTr OH He CrilaXXUBaeT IJIOCKHE y4aCTKU pagy POBHOU JIMHHUU. DTO
Onlyia OBI IOOOeNIKa JaHHBEIX. Ha BeIXOOE IIOJIy4YuIach OB POBHAS M HEBepHAsl TOPU3OHTAJIL BMECTO
M3JI0MaHHOM, HO COOTBETCTBYIOIIEN TOMY, YUTO €CThb B MaTpulle. PellleHne 0 TOM, MOKa3bIBaTh JIX
cnabbIf y4aCTOK, OCTAETCS 3a YE€JIOBEKOM.

Pa3aomMbl

Tot ke cyo¥ nuHUM, uto nomasBasicsa B 1.01 unu 1.02, nomaéTcsa ciofa B mojie Pa3aoMel. 30ech OH
OeJsiaeT OBe Belly.

ITepBoe - U30MMHEUH PEXYyTCA [0 JIUHWK, TOYHO IIO0 HEW, a He 10 IpaHullaM s4eekK. Bropoe - cama
JIMHUA BXOOUT B CETH, IIO KOTOpOﬁ CTPOATCSA KOHTYPHBEIE IIOJIMTOHBI, IIO3TOMY I'DaHHUIIA II0sACa I/IJIéT
POBHO II0 pasjioMy.

PaE;pI:IB IIPHU 3TOM LEJIMKOM BeKTOpHBIfI. FpI/IJI OCTAETCs CIJIOIIHBIM, IIPOIIYyCKOB B HEM HEeT, U BCE,
YTO CHHUTAETCH II0 I'puny, pa60TaeT Kak OOBIYHO.
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Kopungop y pa3ioma
Opun mapameTp TpebyeT 06bICHEHUS, TOTOMY 4YTO 0€3 HETro Pe3yabTaT BHITJIIAUT CTPAHHO.

I'pup cunmoniHoH, a 3Ha4eHud 10 pa3Hble CTOPOHBI Pa3ioMa OTINYaloTCSA Ha BCIO aMILIUTYLY, U CKa-
YOK ITPUXOOMUTCS Ha mapy cocemHux sg4deek. KOHTypep pHUCyeT B 3TOM HPOMEXKYTKE BCE MPOMEXKY-
TOYHBLIE YPOBHU pas3oM. [Ipu aMmiuTyde B ABafllaTb METPOB M CE€YEHUM B ABa MeTpa 3TO HECATOK
W30JIMHUY B IINPUHE OOHOM 4YeiKku. ['e0I0orudecKoro CMuICiia y HUX HET, 3TO UHTEPIIOISIus IIoTe-
PEK pa3phiBa, KOTOPOIO IJIacT He 3HaeT.

IIMInpuHa KOpUOoOpa y pa3jioMa 3aJaeTcs B SUelKax, 10 yMOI4aHHUIo OgHa. [Tonmoca TaKoM MIMPUHEL
BEIPE3aeTCd U3 H3OHHHHﬁ, a KOHITbI OCBOGOJII/IBI_LII/IXCH JIUHUN IIPUTATUBAIOTCA K CAMOMY Pa3JIOMY. Ha
KapTe OCTAETCS YUCTHIY Pa3pPhIB 10 JIMHUM.

Honb oTKmo4aet BEIPpE3aHUeE. MeHbIlle TYEUKUN 6paTb He3a4deM, CKa4YOK 3aHMMaeT POBHO ;meﬁKy.
3aMeTHO OOJIbIIe - HAQYHYT IIPOIIQaAaTh U30JIMHUHU, UOYIIXE BOOJIb PA3JIOMa IIO Oelly.

Y 3aTyxamwlero KOHIla OCTAETCSI KOPOTKUYM Y4aCTOK YaCThIX MU30JIMHUY OJIMHON OKOJIO IIMPUHEI KO-
puzmopa. 9TO BEPHO IIO0 CMBICITY. Pa3phIB TaM COIIEN Ha HET, TOBEPXHOCTb CMBIKAETCs, M PBAaTh €€
HeYeM.

HauMeHbIIIasi TOJIIIIHHA MMOJIUTOHA

ITopor 3amaéTcs B TYedKax ¥ OTCEKAEeT y3KHE TMOMOCH MOsICOB. TOMIMHA CUNTAETCS KaK yIBOeHHA s
IJI0IIanh, JeJIEHHAS Ha TepuMeTp. Y IIUHHOM Y3KOU MTOJIOCH OHA PaBHA IITMPUHE MOJIOCH IPH JTI000H
eé mIrHe, TOrga KakK [0 IUIOMIAany TaKylo II0JIOCY OT HOPMAaJIbHOTO II0sICA HE OTJIUYUTE.

ITopor 3amymaH TPOTHUB OOPHIBKOB Yy Pa3phiBa TaM, T'IOe JIWHUK Pal3JIOMOB HE IIOJaHHI, - Y Kapbepos,
00OpEIBOB U Kpas obnacTu. I101b30BaThCsI MM HAaJI0 OCTOPOZKHO.

Ha KpyTo# MOBEPXHOCTH C YACTHIM CeUeHreM HOPMAaJIbHBIH II0SC MeXKOY COCeTHUMH YPOBHSIMU CaM
Mo cebe yxe TYeWKH, ¥ IOPOT B sTYEHKYy yOepPET C KapTH IMOYTH BCE. MHCTPYMEHT mpenynpexkmaeT
B JKypHaje, eClIyu 0TCessT OOJIbIle MOJIOBUHEI MOSICOB. I10 yMOJI9aHUIO ITOPOT pPaBeH HYIIIO, TO €CTh
OTCEeBa HeT.

1.05 [IexknacTrepu3amnus (Beca)

WHCTPpYMEHT rOTOBUT AaHHHIE ITIepef HHTepnossnuei. Korga npo6hl CrylieHs HepaBHOMEPHO, OTHU
6J10KM pal30ypeHHl IIJIOTHEEe APYTUX, I1ob6ajibHas CTaTUCTUKA 0e3 BECOB CMEIIAaeTCs B CTOPOHY Ie-
pepa3BedaHHBIX y4acTKOB. Ecnu rymie 6ypunu 6oraThie 30HB, CPeOHEE U THCTOTPaMMa 3aBHIIIEHE,
a 3TO IIPSAMO BIUSET Ha MOMACYET 3anacoB. Ayencras gmeknactepusanus (mopt GSLIB declus) maér
Kaxpaou mpobe Bec, oOpaTHHIN JTOKAJTbHON TJIOTHOCTH, - B CKOIIJIEHUM MEHbIE, Ha Pa3pekEHHBIX
y4acTkax Gosbire. [I0 B3BEIIEHHLIM OAaHHBIM CYUTAETCS IIPENCTAaBUTEJIbHOE MEeKIaCTePHU30BaHHOE
cpenHee.

Ha mosie HaKTagbIBaeTCs CeTKa SYeeK, BeC MPoOH MPOMOPIIMOHaeH eIuHUIe, HeNEHHON Ha KoTnuue-
CcTBO TIpo6 B €€ sgueiike, 3aTeM Beca HOPMUPYIOTCs. Pasmep sg4eliku mog0upaeTcsi aBTOMaTUYECKH,
nepebopoM pasmMepoB. BEIOOP UOET IO MUHUMYMY OEKJIaCTEPU30BAaHHOTO CPEIHETO, KOTa CKOIIJIe-
HUS OPUIIINCH Ha 6oraTele 30HHL, 1u60 110 MakcuMyMmy. MokHO 3amaTh pa3Mep BpyuHylo. Ha pery-
TIIPHOM CeTH IOeKJlacTepH3allis HU4Yero He MeHseT, BCe Beca PaBHEL

[TapameTp Ha3uauenue ITo ymonyanuio
TOYKH CO 3HAYEHUSIMH ITpoOwI. -
[Tone 3Hauenus Z (mycrto = u3  4Ywucmosoe none. ITycro - -
TeoMeTpHH) oTMeTKa 6epéeTcs u3 Z TOYKH.
Pazmep sueliku ABTO (mepebop pa3MepoB) unu  ABTO
PYYHOU.
Pasmep g4eliku Oy py4HOTO CTopoHa SYelKU B PyYHOM 0
pexuma pexuMe.
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[TapameTp Ha3uauenwue ITo ymonmuanuio

Llens nepebopa (Ho.) MuHUMYM UIU MaKCUMyM MuHUMYM
CcpefHero.

CkoOJIbKO pa3MepoB nepedpatt  CKOJIBKO Pa3MepoB STUYEHKH 24

(dom.) IPUMEPUTE.

CooTHOUmEHUE SYeUKU Y/X AHU30TPONIUS SUEUKU. 1

(Hor.)

CMellleHU# Hadajla CeTKU YcpenHeHMe IO cOBUATaM 4

(Oom.) CEeTKH.

Touku c BecamMu Cnoii Touexk c noyieM wt. -

HTML-otuéT CBopka, TUCTOTpPaMMa, KpUBasg II0 YMOJIYaHUIO
CpenHero.

Ha BeIXOme cioit Todek ¢ moieM wt u HTML-oT4éT co cBomko# (cpemHee 6e3 BeCOB IIPOTUB OEKIIa-
CTEPU30BaHHOI0), TUCTOTPAMMOM MCXOMHOM MPOTHB B3BEIIEeHHOW WM KPUBOU CPEOHEro OT pa3Mepa
ssyelky. [leKIacTepu30BaHHOE CpefHee U3 XKypHasa u oTuyéTa cTaButcs B 1.01, B nosie CpegHee
OJIs1 IPOCTOr0 KPUTHHTA.

OTHenbHOTO IePEKIoYaTeNsd «IIPUMEHUTh OeKIacTepu3aluio» B APYTUX UHCTPYMEHTax HeT, U 3TO
HaMepeHHO. MHCTPYMEHT OTHAET CJIOM TOYEeK, Y KOTOPOTO K UCXOOHBIM II0JIIM moOaBjIeHo moje wt.
IlarnpIime 3TOT CJIOM MOOAETCS BMECTO MCXOOHOIO TyHda, TOe BeC HYXKEeH, a caMoO II0Jie YKa3bIBaeTCs
napametpoM ITone BecoB geknacrepusanuu (u3 1.05). Takolil napaMeTp eCTh ¥ BapUOTrpPaMMEL
1.06, Bapuorpammuoi KapTel 1.07, o6eux Kpocc-Banupmanuit 1.08 u 1.09, KaTeropuaabHOr0 UHOU-
KaTopHOTO KpuruHra 3.01 u rayccosou cumynsanuu 3.06. OH n1eXUT B pa3gesne «[lOmOIHUTETBHO».
B 1.01 monsg BecoB HET, TyAa meKJjlacTepu3anus IPUXOOUT YUCIIOM, JeKJIaCTEPU30BaHHBIM CPETHUM
B nonie CpegHee OJIsi MPOCTOT0 KPUTHHTA.

ITome wt mogaéTcs B 3.06 T'ayccoBa CHMYJISIIHS [JIs] B3BEIIIEHHOTO HOPMaIbHO-0aIIbHOTO ITPeod-
pas3oBaHus. YparaHubie MpoOLl 0OTCEKAITCS OTHEIbHO, IIePCEHTHUILHEIM KallaHueM B CAaMUX HHCTPY-
MEHTaxX KPUTHHTa U KPOCC-BaTMIALINH.

1.06 BapuorpaMmMma (3KCrnepuMeHTa/IbHAs)

HWHCTPYMEHT CTPOUT II0 TOYKAM 9KCIIEPUMEHTAIbHYI0 ITI0TyBapuorpaMmy, IPpu He0OXOOUMOCTH ITO-
OupaeT 1o Hell Momenb ¥ BuIgaéT HTML-oTtuéTr ¢ rpadukom. OH He CUMTAET TPUM U He BXOOUT B
pacy€ETHYyIO LIeNTOUYKY KPpUTHUHTa HalpsIMyIo. 3afilada Y HeT0O OuarHOCTHYeCcKas - II0Ka3aTh CTPYKTYPY
IMPOCTPAaHCTBEHHON M3MEHYUBOCTH TAaHHBIX ¥ IIOMOYb 3alaTh ITapaMeTphl BApUOTrpaMMbl 0CO3HAHHO,
o Buny oGJiaka, a He Ha I'jas.

3ayeM HyKeH HPeanpocMoOTp

KpuruHr onupaeTcsi Ha MOMEe/Ib BAPUOTPAaMMEI, Ha HAarreT, TOpor U paguyc. OT HUX 3aBUCAT Beca
MIPY WHTEPTIOJSAINY ¥ KapTa CTaHmapTHOU omrubku. [Tog6op 9TUX YMCENT JIETKO MOPYYUTh aBTOMAaTH-
Ke U He oyMaTh 0 HuX. Ha KjlacTepu30BaHHOM Pa3BemOYHOM CETH 3TO OnacHo. CKOMIEHUST OIU3KUX
CKBaXXWH Jal0T OTPOMHOE KOJIMYECTBO IIap Ha KOPOTKUX PACCTOSHUAX U IMPUOABIMBAIOT OJIMKHIOIO
YaCTb BapUOTPAMMEI, TO3TOMY aBTOMIOAO0P IO TAaKOMY 00J1aKy JIETKO BHIIAET YBEPEHHO HEeITPaBUIb-
HBIM HarreT. [IpeqmpoCcMOTp CHUMAaeT 9Ty mpobiemy. ['eosor BUOUT camMo 06JIaKo map, MOHUMAET,
THe JaHHBIX MHOTO, a Tie MaJjio, ¥ MMOATOHSIET MOMAEeIb, TOHUMasi, YTO TOM HEeH JTeKUT.

IMosToMy mombop MOIEeNu B MHCTPYMEHTE OaH KaK pPeKOMeHOallus, a He KaK IOTOBBEIM pe3ysbTaT.
Yucra, KOTOPEE OH IIpejaraeT, pa3yMHO CBEPUTh C BUOOM IpaduKa U TOJIILKO IIOTOM MEPEHOCHUTH
B KPUTHHT.
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KpaTkas Teopus

ITonyBaprorpaMMa ONIUCHIBAET, HACKOJIbKO CTATUCTUYECKU CBSI3aHBl 3HAUEHUS IapaMeTpa B OBYX
TOYKax B 3aBUCHUMOCTH OT PaCCTOSHUS MeXAy HUMHU. [I71 maphl TOUEK, Pa3HECEHHBIX Ha PacCTos-
Hue h, 6epeTcs MonoBUHA KBafpaTa PAa3HOCTH WX 3HAYEHUH (IIOIyOUCIEePCHUS IIPUPAIleHus). IDTH
BEJIMYUHEL YCPEOHSIOTCA II0 IIlaraM PacCTOsHUS, U nony4daeTrcsa Kpusad y(h). Ilar 3gech - uHTEpBan
paccTosTHUY MeXAy TOYKaMHU IIaphl, ¥ BCe Iaphl, pa3HeCEHHBIE Ha pacCcTosHUeE OT h mo h mittoc mmpu-
Ha I1ara, JaloT OOHY TOYKY KPUBOU. DTO Mepa He «CpefHel Pa3HULIbI» 3HaUYeHUY, a CTaTUCTUYECKOU
HamEXHOCTY NpelcKa3aHUusd 3HaUeHUd 110 coceny. YeM MeHBIIe Y, TeM TeCHee CBS3b.

Y TunuyHOU KpUBOU TpU XapakKTepuctuku. «Harrer» CO 3T0O 3Ha4YeHHe, K KOTOPOMY CTPEMUTCS Y
IIPU CTPEMJIEHUHU PACCTOSHUS K HYyI10. OH OTpaXkaeT U3MEHYUBOCTh Ha MaciuTabe MeJib4de, 4eM IIar
CceTH, ILTI0C omubKy u3MepeHusi. «ITopor» 3To ypoBeHb, Ha KOTOPBIM KPUBas BHIXOOUT Ha OOBIINX
paccrosiausx. [IoHEIM TOPOT PaBeH CyMMe HarTeTa U CTPYKTYPHBIX BKJIaiOB U B upeasne 030K K
OUCIIepCUM OaHHBIX. Paguyc (a) 9TO paccTosiHUe, Ha KOTOPOM KpUBas BHIXOOUT Ha IIOPOT - TO €CTh
Ha KOTOPOM IIPOCTpPaHCTBeHHAas KOpPpPeNsalus cliafaeT NpaKTUYeCKU [0 HyssA. [ambIlle 3TOro pac-
CTOSTHUSI TOUKU CTAaTUCTUYECKU He CBSA3aHBI. [J1 5KCIIOHEHIIHAIbHON U rayCCOBOM MOIeiel IIOpor
OOCTUTAETCS aCUMIOTOTUYECKHU, IO9TOMY PajuycC O HUX - 3((GEeKTUBHBIN.

HarreT 1 BKIaabl B UHCTPYMEHTE 3adaHbl B aOCOMIOTHREIX eOUHUIIaX OUCIIEPCUM ITapaMeTpa, a He
OOJIIMH OT emUHUIEI. OPUEeHTHP OJIS IMOJIHOTO IIOPOora 3TO MUCIEePCHUs HJaHHLIX, KOTOPas BEIBOJUTCS
B CBOJKE OTUYETA.

ITapamMmeTpsl

[TapameTp Yrto 3amaér ITo ymonyaHuio / COBET

ToueuHEIN CIIOU CO -
CKBaXXWHAMM WUJIM TPOOaMu.
YucnoBoit aTpudyT Oiis
aHaM3a: OTMETKa IIjlacTa,
MOIIIHOCTE, COmepXKaHue.
[lycTo - u3 Z TOYKHU.

CTpouT OTHENbHYIO KPHUBYIO
O71S KaXXKJOOoTo 3HAYeHUs OIS
(mammpuMep, BU pa3BeOKu) U
HaKJIaObIBaeT UX Ha OOUH
rpaduxk.

To4yKu CO 3HAYEHUSAMU

[Tone 3HaveHud Z (IIycTo = u3
TeoOMeTpPHUH)

3aIIOMHUHAETCS MEeXIY
3arycKaMu

[Tone rpynnupoBKH (Oo1I.) BBIKII.

[Tome BecoB meKnacTepu3aluu
(mor.)

KomnuuecTBo 11aros
MaxkcumManbHOe PaCCTOSTHUE
I[Tomo6paTh MOOENb

(pekomeHmaIms)

Mogpenb ons mopbopa (mort.)

Beca u3 1.05
HekIacTrepu3anus Ois
B3BEIIIEHHOU OLIEHKU.

Ha cxonmbKO MHTEPBAIOB
paccTossHus pa3duBaeTCs
o6ako map.

HanpHUM Kpall BapuoOrpPaMMEHI,
B eOUMHUIIaX Cyos (Ois

METPOBHIX KOOPOUHAT - METPEHL).

0 = nonoBmHa guaroHaau
oxBarTa.

ABTomop6op Harrera, nopora,
pagmyca U THUIla MOLENH,
pe3ybTaT 3allOMUHAETCS O
IOACTaHOBKU B «2D Kriging».
3adurcupoBaTh TUII MOJENIU
WUJIA OCTABUTH aBTOBHIOOD
nydiey mo R2.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

MuHMMyM TO4YeK B rpynne, %
(mom.)

YcToiuuBasi onieHKa
(Kpeccu-XokuHca) (mor.)

[Toka3zaTk 061aKko map (mor.)

HanoxuTth 3afaHHEyI0 MOIEb
BapUOTrpaMMEHI (ZOII.)

Yparauubeie IpoOH (IO1I.)

Wwmst mpodusist aiist TaGIuITkL

IomucaTk B TaGnuily Momenei

Mopens BapuorpaMMH (HOBas
TabnuIia)

Tab6miiia BapruorpaMMEL

Otuétr (HTML)

Yparauubie IpPoOH! (BEIXOT)

['pynnsl Menbye Imopora He
CTPOSITCS U MIEePEeYUCISIOTCS B
xypHaie. [Ton - 30 Touexk.
Ounenka, MeHee
YyBCTBUTEIbHAS K PEIKUM
AHOMAJILHBLIM IIapaM.
IMob6aBnseT Ha rpaduk
HMCXOOHBIE TTaPHI [0
YCpPemHEHHUs.

Pucyert nosepx o61aka Moeb
C 3alaHHBIMU BPYYHYIO
HarreToM, IIOPOTOM U
paguycoM. Tak CBOS MOOEb
CpPaBHUBAETCS C HAaHHBIMHU.
[TepueHTUIb 00PE3KYU, HUKHSS
1 BEPXHSISA TPAHUIE 3HAUEHHUS,
Ccpe3Ka K I'paHuIle BMECTO
ymaneHusi. B camoM KoHIle
CIIKCKa.

HNmMmsa HabGopa, Ioa KOTOPHIM
nmogoOpaHHas MOJENb U
TEKYIIHH OTCEB 3aHOCSITCS B
Tabnuiy Momenen.
CymecTByomas Tabnuila, Kyaa
3aHOCHUTCA pe3ynbraT. CTpoKu
9TOT0 IIPOPUIST 3aMEHSIOTCH.
Hogas Ta6nuna. Co3naéTcs,
KOT[la OOIIMCLIBATH eIllé
HeKyna.

Brixoq: paccTosiHue, 3Ha4YEHUE
Yy, KOJIMYEeCTBO I1ap.

Breixom: o6nako map,
nonoOpaHHasA KpPUBas U JTMHUS
OUCIEePCUU TaHHBIX.
OTOpOIIIeHHEIE TOYKH C
KOOpOHHATAMHU, 3HaUYEeHUEeM U
IPUYKUHOMN OTCEBA.

2

BBIKIJI.

BEIKIJI.

BBIKIJI.

BBIKIJI.

IIyCTO

He 3aJaHa

Cco3TaéeTcs

BPEMEHHBIN CIIOU

BPEMEHHEIN (pann

BEIKJIIOYEH

3ayeM CMOTPETh Ha OTOPOIIIeHHELIe TOYKHK, cKa3aHo B 1.01.

I[TapaMeTpsl C TOMETKOM «IOI.» JIeXKaT B CBEPHYTOM pa3feiie [1OIMOJIHUTE/IbHBIE IapaMeTPhI.

Ha Brixome popmupyetcsi OTuét (HTML) ¢ rpadurom, mogqoOpaHHOM KPUBOM U IMHUEH OUCIIEPCUUN
OaHHBIX.

Heo6s3aTenbHEIM BhIXOOOM uAéT TadjimMma BapHOrpaMMBI - TOYKU 9KCIIEPUMEHTAIBHOM BapHo-
TpPaMMEI cjioeM 6e3 reOMeTPHH, [0 CTPOKE Ha KarKAbIM Iar Kaxaou cepuu. [1o HeMl MOXKHO ITOCTPO-
UTh CBOM rpaduk B QGIS munu BEITPy3uTh 3HaUYeHus. E€ cTonOIb:

ITomne Tun YTO comepXKUT

series CTpOKa Cepusi: «BCe TOUKU» MuO0 3HaUEHUE I0JIA
TPYIIIIMPOBKU, €CJIM OHO 3aJlaHo.

lag opobHoe CpepHee pacCTOsIHUE MeXAy TOUYKaMU ITapkl BHYTPHU

II1ara, B eguHHUIIaX CIIOA.
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ITone Tun YTo comep=xuUT

gamma opoOHoe IMonynucnepcus y(h): cpegHee IOMOBUHE KBagpaTa
pa3HOoCTel 3Ha4YeHUU I10 ITapaM 3TOTOo Iara (uiu
ycTouuuBas oneHka Kpeccu-XoKuHCa, eCiiy OHa
BKJIIOYEHA).

npairs nejoe KonmuecTBO nap TodYek, IONAaBIINUX B IIar. Manoe
KOJIMYECTBO IIap - TOYKa BapuorpaMMEbl HEHalEXKHa.

ITose rPpyNIIUPOBKH U Pa3HOIUIOTHOCTHAsI pa3BeaKa

Heo6s3atensHoe I[1ojie rpynmupoOBKH CTPOUT OTHEIbHYIO BApMOrpaMMy OIS KaXKOOr'o 3HAYEeHUS
MOJIsI ¥ HaKJaOblBaeT WX Ha OOWH rpaduk. DTO HYKHO, KOTHa BHIOOpKa coOpaHa CEeTsIMH Pa3HOM
MIPUPOMIH U IJIOTHOCTH, HalpUMeP ITOBEPXHOCTHOM U MOJA3€MHOM pa3Benqkoii. [logas B rpynmnupoOBKY
BU[ pa3BedKU, MOXKHO YBUOETH, O0OIIas JIM Y 9TUX COBOKYITHOCTEM CTPYKTypa UM V KaXkXI0! CBOA.

CmenreHre Pa3HOIJIOTHOCTHEIX CeTeH He co3maeT apredakToB caMo o cebe, HO MCKaxkaeT 00IIyio
BapuorpaMmmy. [IoTHas ceTh JAaéT MHOI'0 ITap Ha MaJIbIX PACCTOSTHUAX U (popMUpYyeT OJIUKHIOIO 9aCTh
KPHUBOH, peakas ceTb paboTaeT Ha manbHuUX. OOHA MOJielb, HaTSHyTasA Ha TaKoe 00JI1aKo, OKa3blBaeT-
CsI CMEChIO IBYX CTPYKTYP U He ONKCHIBAeT KOPPEKTHO HU OOHY. ' pyNIupoBKa 3Ty CMeCh ITOKa3kIBa-
€T, U pellleHue, 3aKOHHO 11 00beINHATH COBOKYITHOCTHU, OCTAETCS 3a reojioroM. [leKmacTepu3aius K
0061aKy map mpu 9TOM He IpuMeHsieTcsa. E€ Beca mpemHa3HAaYeHE! 15 MCIIPABIEHUS TUCTOTPAaMMEI U
CpenHero, a He [JIs IIap BApHOrpaMMEL, I'oe Kakaas Ilapa II0JIHOIPaBHA HE3aBUCUMO OT IJIOTHOCTH
ceTH.

OTMeTKa KpoBAW No Tunam passenku (none Tun)

=  (n=5216): C0=23 a=34B9M

4 = n (n=5022): C0=121 a=2698m

3000 = Nk (N=3919): CO=0 a=4566m
= hMn (N=1379): CO=70 a=3686M

= 0 (n=858): C0=543 a=4186m

2500 A

2000 A

yih)

1500 A

1000 4

(1] 1000 2000 3000 4000 5000 6000
nar h, m

Puc. 11: OtmeTka kpoBnu no miacty Kpll, crpynnupoBaHHast o0 BUAY Pa3BEOKU: MTOO3EMHAs CETh
JIEXKUT 3aMETHO HuXKe (00671acTh ODHOPOOHEE), HeTaNlbHas pa3BeKa HAa€T BEICOKUU Harret. Pa3Hele
COBOKYIIHOCTH BHIHO Cpasy.

TpH THIIMYHBIE I'eO0JIOTH4YeCKHe CUTyalluHu

OTMeTKH 3ajieTaHus, MOIITHOCTH ¥ COOEepP2KaHUs II0JIe3HOT0 KOMIIOHEeHTa UMeIOT pa3Hbie Te0CTaTH-
CTUYECKHe XapaKTePUCTUKH, U IIOJIe3HO BUIETh UX psAgoM. Ha umiocTpaliuy moKasaHbl BapuoTrpaM-
MBI TPEX ITapaMeTPOB OOHOTO IIPOMBIIIIEHHOTO TIJIaCTa, PACCYUTAHHBIE B €UHOM OKHE PACCTOSHUH.

OTMeTKa KPOBJIH 3TO TIIafiKas TOBEPXHOCTEL. HarreT mo4YTu HyIeBOMH, paguyc OObIINOM, MOens GIu3-
Ka K TayCCOBOM, KaueCcTBO mofbopa oueHb BEICOKOe. COCceqHMEe CKBAKUHBI TAI0T TMTOYTH OJUHAKOBYIO
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JKCNepUMeHTaNbHLIE BADMOrpaMMel TREX TUNOB NapaMeTpoR (maxlag 6 kM, 0fWH Py AHLIA GRok)

MpoMbWwNeHHbIA NASCT: OTMETKE KPOBAK, M MOWHOCTE, M CoflepMaHue NoneiHoro KOMNoHedTa, %
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50 4 rayccosa chepUHecKan rayccoea
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Puc. 12: Tpu Tuna napaMeTpPOB OOHOTO IIJlaCTa B €eQUHOM OKHE: OTMETKa KPOBJH (IIOYTH HYJIeBOU
HarTeT, IlajgKas IOBEPXHOCTD), MOIIIHOCTE (HAarreT OKOJIO TPeTH, chepudecKas) U cogepkaHue (Har-
TeT COIIOCTaBUM CO BKJIaAOM, IITyMHBIY ITapaMeTp).

OTMETKY, USBMEHYHNUBOCTb prrIHOMaCI.HTa6HaH. KpI/Il"I/IHl" pa60TaeT YBEDPEHHO. 3mech eCTb TOHKOCTD.
FaYCCOBa MOOeJIb C IMOYTH HYJIEBEIM HArreToM 4YMCJIEHHO HBYCTOﬁqHBa U OaéT Ha KapTe XapaKTep-
HBIE «OBIYBH T'JIa3a», IO3TOMY HeOOJIBIIION HAarTeT CTOUT 3a4aThb BPYYHYIO.

MOIITHOCTh 9TO MTPOMEXKYTOUHHIN ClTydyaii. HarreT cocTaBisieT 3aMeTHYIO [IOJTI0 TTIOPOTa, PafuycC Cpe-
HHUM, MomOeb Jallle chepuueckas. OK0JIO MOJIOBUHEI U3MEHYMBOCTH CTPYKTYpPHAsI, IIOJIOBHHA MEJIKO-
MacmTabHas. DTO TUIWYHAs pabodyasi BapuorpaMma.

CopepzxaHue IIOJIE3HOTO KOMIIOHEHTA CaMBIU IIIyMHEIU ITapaMeTp. Harret conocraBuM CO CTPYKTYP-
HBEIM BKJIQJOM HJIU IIPEBHINIAET €0, KPUBad IIOOHMMaeTCA MeJIEHHO, Ka4YeCTBO Hon6opa HU2Xe, 1 MO-
IOenb IIJIOX0 OTJIMYAeTCs OT COCeOHUX TUIOB. OCHOBHAS U3MEHYMBOCTD JIEXKUT Ha MacinTabe Menbye
ceTu onipoOoBaHusA. KpUTMHT TaKOM ITapaMeTp CUJIbHO CTIakUBaeT, a KPOCC-BaIugalius ITOKa3kIBaeT
6OMBIITYI0 OMIMOKY. Y OTMETOK ¥ MOIITHOCTEH HarreT HUXKe U IMoa0op YCTOMYHBee, a Y ComepKaHu s
9TO CBOMCTBO CaMOT0 ITapaMeTpa, a He oImuOKa JaHHBIX.

MaxkcuMaabHOe PacCTOosiHMe H BbBIXO0/[ Ha IIaTO

Camas yacTtas omuOKa 9TO CIUIIKOM OOIBIIOE MaKCUMAaJIbHOE paccTosiHuue. Eciu ocTaBUTH aBTOMaA-
TUYECKOe 3Ha4YeHHe B ITOJIOBUHY AMArOHasK, Ha BEITTHYTOM MECTOPOXKIEHUN OKHO PacTATUBaEeTCs
Ha [eCSATKY KUIoMeTPOB. Ha OObIINX PacCTOSHUSX B Haphl IONAOal0T TOUYKHU yepe3 0e3pymHEIe IIPo-
BaJIbl M MeKOJI0KOBEIE pa3phIBhl. BaprorpaMMa HauMHAET ONUCHIBATh PETUOHAILHEIN TPEeHI BMECTO
JIOKaJIbHOM CTPYKTYpPHI. ITogGop Torda BHIOAET pamuyc OOJIbIIle CaMOT'0 OKHA M IIOPOT B Pa3bl BHIIIE
oucnepcuu. [IpU3HaK TakKoH - paguyc IogoOpaHHOM MOOEIn COIIOCTAaBUM C OKHOM HJIH IIPEBHIIIAET
ero. 9To 3HAYUT, YTO KPUBas He BHIIIIA Ha IJIATO M HMOPOT IIOJIyYeH SKCTPATIOISIIUEH.

YcTpaHsieTcd 3TO YMeHbIIEHNEM MaKCUMaJIbHOT'O PACCTOSTHUS MO JIOKAJILHOTO MaciiTaba u mpoBep-
KO, 4TO BapuorpaMMa ycIiejia BEIUTU Ha NoJKy. BoT npumep. [1o cogepkaHuio OOHOTO IjiacTa IIpu
OKHe B 6 KMJIOMETPOB ombop AaBajl Pamguyc OKOJIO 9 KMIIOMETPOB M MOPOT HUXKE OUCIEPCHUHU, TO
€eCTb KpUBas eIlé He BHIIIA Ha 1yaTto. [Ipn okHe 12 KMIOMETPOB OHa BHIIINA, JaB PaguyC OKOJIO
18 KuIOMETPOB M IIOIHBIN MTOPOT, OMU3KUY K OUCIIEPCUU HAaHHBIX. PeanbHBIN paguyc KOPPesiuu
oKasasicsi 60obllle, YeM BUIEJIOCh B Y3KOM OKHE, U IIPaBUJIbHEIM OTBET [ajla MMEHHO IIpoBepKa Ha
BBIXO[ KPUBOU Ha ILJIATO.

HpI/I 3TOM OKHO H€ HOOJIZKHO IIepellarvBaThb KPYIITHBIE 66‘3py,[[HI>Ie 30HHEL. Ha pa3BeJ10‘-IH0171 CeTHn Hux
BHUOHO II0 ITaAE€HUIO IIJIOTHOCTHU TOYEK, U BapHUOrpaMMy CjieayeT CTPOUTH B IIpeaeyiaX OOHOI'O PyOHOTI' O
6J'IOKa, HWHa4de JIOKaJIbHasd I'e0JIOTHUA CMeIllInBaeTCsa C peFHOHaHBHOfI TEKTOHUKOM.
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OTKyJIa B3s5JICsA HarrerT

B pa3pexkeHHOI CeTH HarreT IIOYTH BCerma 3aJaloT emIuHUIIH IIap TOYeK, a He o0jako. [IBe CKBa-
KHWHB B MeCsITKaX METPOB IPYT OT OpPyra C HECOMOCTAaBUMBLIMHU 3HAYEHUSIMH IOOTHUMAIOT IIE€PBBIM
mIar BeImIe rmopora. [Tom6opy ocTaéTcst onmucaTh 3TO IMOYTH YUCTHIM HArT€TOM, ¥ KPUTHHT IO TaKOMH
MOIeN¥ BO3BpalllaeT CpeqHee BMECTO KapTHI.

ITosTOMYy MHCTPYMEHT meYaTaeT B KypHas pa360op MepBOro Imrara - pacCTOTHUE, KOJTMYECTBO Tap B
HEM 1 3HAYEHUE Y PIOOM C OUCTIEPCUEN JaHHBIX. EC/TU y MEPBOTO IIara yKe BHIIIe 0011el IUCTIEPCHUH,
00 3TOM CO00IIaeTCs OTHENIFHEIM IIPenyIIpekaeHNeM, ONUCATh TAKOE MOXKHO TOJIBKO HAarreToOM.

CrnemoM Ha3BIBAIOTCS CaMbIe TAXKEJIbIe Taphl BHYTPHU IIEPBOTO IIIara - paCCTOSHUE MeXAy TOYKaMy,
o0a 3HAYEeHHs, BKJIa[ Y U KOOPOUHATHE 00eux Todek. ITo KoopouHaTaM mapa HaXOOUTCs Ha KapTe
Ccpasy, U Janbllle 9TO BOIIPOC K TaHHBIM. [IlepenyTaHHBIM TOPU30HT, 3HAK, eQUHUIIEI - TH00 HaCTOoSAIIas
MUKPOU3MEHYUBOCTh, ¥ TOT{Ia HAarTeT OTpaXKaeT HaHHEIE.

IIpHM3HAKH HENPHUTOTHOH MOIETH

[IBa mpu3HaKa HEIPUTOOHOCTH HE COIPOBOXKMOAIOTCHA OIIHOKON pacuéTra. [lapaMeTpsl BHIBOOSTCS,
KPUTHHT 3aBepIlaeTcCs INTAaTHO U OaéT Imojie, 6/In3Koe K MocTossHHOMY. O0a BEIBOOSTCS B XKypHAaIl
IpenynpexneHueM.

ITepBrii - KoahpuumeHT netepmuHanmu R? uuxe 0.1. Mogesns MpakKTU4YeCKU He ONUCHIBaeT HaOJIo-
maeMylo CTPYKTYPY, ¥ IIEPEHOCUTE €€ ITapaMeTPhl B KPUTUHT HeJOIIyCTUMO.

BTopoii - most HarreTa BHIIIE TOJIOBUHEI CYMMapPHOTo mopora. CBsi3b Ha KOPOTKUX PACCTOSTHUSIX He
paspeleHa, ¥ Opu4YuH aBe. JIn6o ceTh pexke, 4eM CTPYKTYPa, KOTOPYIO IIBITAIOTCS YBUOETh, JIMOO B
OAHHBIX Te€ caMble Mapkl. KPpUTHHT IO TaKOM MOJEsH CTIaXXHWBaeT OIIeHKY MO CpedHero, a Ha KapTe
maéT «OLIYbH I'JIa3a», TYTHe KOHIIEHTPHUYEeCKHEe KOIbIla BOKPYT OTHEIbHEIX IIPO0.

PaGounii MUKJI C KPOCC-Ba/IHAAIlHeH

BapuorpaMma gaéT cTapTOBYIO MOAellb, a IpoBepseT e€ Kpocc-Banuganusi BapuorpaMmasl. [Tops-
OOk Takou. CHadasa CTPOUTCS 3KCIIepUMEHTaslbHasA BapuorpaMma ¢ MaKCUMalbHBIM PaCCTOSTHUEM,
IIPY KOTOPOM KpWBas BRIXOOUT HA IIJIaTO, ¥ CHUMAIOTCS ITOOOOpaHHbIe HAITET, BKJIAM, PAgUyC U MO-
Oernb. 3aTeM 39TU YHUCIa IIEPEHOCATCSI B KPOCC-BalIHUOAIIUIO U OIIEHWBAIOTCSA METPUKU CKOJIb3SLIETO
KOHTpoIs. [Tomo6paHHas 1 IpOBEpPeHHAas MOJEIIh 3aHOCUTCS B TaOIHUITy MO esiel BapuorpaMM U I1oA-
craBnsgetrcs B 2D Kriging nonssmu Moaenu BapuorpamMm u IIpoduias U3 TabIMIIbI - CM. pa3fert
«Tabnuia Mozesiell BapuorpaMm».

Cpenuee cMmeleHre ME momKHO OBITH OKOJIO HYJIsI, 9TO 3HAYHUT, YTO CUCTEMATHUUYECKOU OITUOKY HET.
CpenuekBampaTudHas omrbka RMSE nmoka3skeiBaeT aOCOMIOTHYIO TOUHOCTh. OTOEIbHOTO BHUMAaHUSI
3acinyxkuBaeT MSDR, oTHOIlIeHME KBaapaTa OMOKM K ANCIEPCUU KPUTMHTa. ECIM OHO 3aMeTHO
00JIbIlle eNMHUITE, KPUTUHT HeOOOLIeHUBAaeT HEONPeAeIEHHOCTh U KapTa CTaHJapPTHOM OIMNOKU 3a-
HUKEHa.

ITpaBka MSDR penaeTcs TOYHO, a He Ha rjia3. B opouHapHOM KpUTHHTe JOMHOXKEHMNE BCEeU Bapuo-
TpaMMEl Ha TIOCTOSSHHEBEIY MHOXKUTEJIb HE MEHSET OLIeHKH, IIOCKONIBKY BeCa 3aBUCAT TOJILKO OT (op-
MBI KPMBOM, a He OT e€ maciTaba. MeHsieTCa UL AUCIEePCUs KpuruHra. [1o3ToMy AOCTaTOYHO
VMHOXKUTH HaIrTeT U BKJIafdbl Ha TeKyllee 3HadeHue MSDR, ocTaBuB paguyc U MOOelb IPEeXKHUMU,
U IIOBTOPUTH Kpocc-Banupannw. Metpuku ME, MAE, RMSE u R npu atom He cosurarTcs, a MSDR
MIPUXOOUT K eOUHUIE, ¥ KapTa OIINOKYA CTAHOBUTCS OOCTOBEPHOM.

TTocme MacmTabUPOBAHUS OTHBIM ITOPOT MOXKET 0Ka3aThCs BHIIIE AUCIIEPCUM MaHHBIX, M Ha KIacTe-
PU30BAHHOM CeTH 9TO He omnbka. [Jucnepcus 6e3 BECOB 3aHUKEHA, IIOTOMY YTO IJIOTHEIE CKOIIJIe-
HUS CKBaXXKWH €€ MepeTsaruBaioT, a MCTUHHAs pa3bpocka mo miomaau 6oskiie. [TpeBHIIeHNe TOPoTa
HaJ AUCTEepPCHuel 3[ecCh CIeACTBUE HEPAaBHOMEDPHOM CETH.

T'oTOBYIO U IPOBEPEHHYIO MOfeNb ocTaéTcs nepeHecty B 2D Kriging niisa pacuyéra rpuma, a ganbliie
Ipu HeoOxomuMocTy B U30IMHHUHM U3 pacTpa.
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Ecnu maHHBIE CTYIIeHB HepaBHOMEPHO, 3aJaiiTe Heobsi3aTelIbHOe Iojie BeCOB Wt U3 HHCTPyMeHTa
1.05 [Iekmacrepu3anus. Torga Kaxmas IIapa Todek 0epéTcs ¢ BeCOM, PABHBEIM ITPOU3BEIEHUIO
BECOB €€ KOHIIOB, X CKOIIJIEHUS He 3aBHIIIAI0T OMUXKHNE paccTosHuS. CUéTUHK IMap B OTUYETE IIOKa-
3BIBAaET CHIpOE KOJIMYEeCTBO IIap, a caMa y CYMTaeTCs B3BEIIEeHHO.

Taduia MogejieH BapHorpaMM

ITopmoGpaHHas BapuorpaMMa 9TO pe3yJIbTaT aHalli3a JaHHEIX, a He HaCTPoWKa IIPOTrpaMMEI, II03TOMY
OHA XpaHUTCS TAOIMUYHBIM cjioeM. Takas Tabnuila COXpPaHsSeTCSd BMECTe C ITPOEKTOM, IToTafJaeT B
CUCTEMY KOHTPOJISI BEPCUM, IEPEHOCUTCI MeXKay paboumuMu MecTaMy U IPaBUTCSA B aTpuOyTUBHOM
tabnune QGIS HapaBHe C IPOYUMU NaHHBEIMU.

CocTaB Tad/IHMIbI

OpHa CcTpoOKa OIMCHEIBAET OOHY CTPYKTYPY BapuorpaMMEl. TakKoe IpefcTaBjieHNe He OTpaHUYnBaeT
KOJIMUECTBO BJIOKEHHBIX CTPYKTYP - AJIST BTOPOM CTPYKTYPH HOOABISIETCS CTPOKA C TEM K€ UMEHeM
npoduss u struct = 2.

[Tone Tun CopepxkaHue

profile CTPOKa HNwms vHabopa. [To HemMy Momenb
BLIOMPAETCS IPHU PacuéTe

field CTpOKa [Tosie 3HAYEHUS, K KOTOPOMY
nonobpaHa Mozenb

struct 1esoe Homep CTpyKTypHI, OT
eOUHUIIEI

model 1nesoe Momenb: 1 chepuueckas, 2

9KCIIOHEeHIInajbHasa, 3
rayccosa, 4 cTereHHas

sill BeIlleCTBEHHOE Bkmapn ctpykTyphl C

range BellleCTBEHHOEe Paguyc Koppensauuu a

azimuth BeIlleCTBEHHOE A3MMyT I'ITaBHOU OCH, I'PagyChl

anis BEIleCTBEHHOE AHU30TPOIIKS, OTHOIIIEHNE
MaJlo¥ OCH K TJIaBHOU

nugget BEIIeCTBEHHOE Harret CO. OOt oiist

npodus, IOBTOPSIETCS B
KaXOou ero CTpokKe

val pct BEIeCTBEHHOE [TepueHTHIb 00PE3KHU
yparaHHbix mpo6. OOmui as
npoduns

val cap JIOTUYECKOoe Cpe3Ka K rpaHulle BMECTO
yoanenus. OOIIUN OIs
npodus

fitted CTPOKa Iata mombopa

author CTPOKa KTo mogoGpan

note CTpPOKa [TpuMeyaHue: 4YeM ITOTyUEHEI

3HA4YE€HHsd, YTO IIPOBEPEHO

ITomst nugget, val pct ¥ val cap OTHOCSTCS K HpO(bI/IJ'IIO menukoMm. PacxoxpgeHue MeXIOy CTPOKaMM O[n-
HOTO HpO(bI/IJ'IH CuMTaeTCs OIMOKOM BBOMA, B XKYpPHAaJl BEIBOOUTCA IIPpenyIlpexXgeHue, a B paC‘-IéT Oe-
péTCH 3Ha4YeHUe NIEPBOY CTPOKHU.

Ctombelr model OOIyCKaeT M YHCJIOBOM KO, M Ha3BaHWE MOMEIH, PyCCKOe WM aHTauiickoe. Ilpu
3annCcy UHCTPYMEHTOM HCIOJIb3YeTCs KOZ.
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Iopsanok padoTsI

1.06 BapuorpamMmma nonbupaeT MOOENb U 3aHOCUT €€ B Tabnuny. Ecnu Tabnuila emié He co3maHa,
WHCTPYMEHT CO3HaéT €€ BEIxomoM Momesib BapHorpaMMsbl. Korga Tabiulla CylecTByeT, OHa yKa-
3BIBAaeTCs B mose [lomucaTh B Ta0auIy mMoaesaer. CTPOKH 3TOTO IPOGUIIsS 3aMEeHSII0TCS HOBEIMH,
CTPOKU OPYTHUX IPOoGUsIe 0CTalOTCs HETPOHYTHIMU. [I0OBTOPHBIN 1TOOO0P OOHOTO HPOGUIsT UMEHHO
3aMeHsIeT ero CTPOKH, ITI03TOMY OyOIUKaThl He HaKallIMBaIOTCH.

1.07 BapuorpaMMHasi KapTa JOTIUCHBAET B Ty e TaOIuIly a3uMyT U KO9DGUITMEHT aHU30TPOIIHUH,
a Ipu BO3MOXKHOCTH M PAfUyC I'JIaBHOU OCcU. Mopess, HAarreT ¥ BKJIAH IIPU 3TOM He MeHSIoTcs. Ux
oIpefensieT OMHUHAIIPaBIeHHAsl BApUOIPaMMa, a KapTa OIIKUCHBAET TOJIBKO reoMeTprio. O1jeHKa 110
KapTe MHANKATUBHAS, U 3TO GUKCUPYETCS B TIOJE note.

1.08 Kpocc-Bajtugamnusi BApHOTrpaMMBbI YUTAaeT MOJEeIb U3 TaOIUITHL [JIsT IIPOBEPKU.

1.01 2D Kriging u 3.01 KaTeropuajibHbIH HHIHKATOPHLIH KPUTHHT YUTAIOT MOJIENb IIPH pac-
yéte. Korma tabnuila 3amaHa, OIS BapuOTpPaMMElI B AUAJIoTe HE MCIOJIB3YIOTCS. [IBa MCTOYHUKA
OOHUX M TeX JKe 3HaueHU! Hen30exKHO PaCcXOOsTCs, ITO3TOMY IIPUOPUTET OTHAaH TabIuIle, 0 4EM Co-
ofIIaeTcs B XXypHare.

Pa36op cTpok

CTpoKka C HepacCIlO3HAaHHOU MOMAEesbl0o, HEIOJIOKUTEbHBIM PaguyCOM MJIM MOBTOPHLIM HOMEPOM
CTPYKTYpPHL IPONYyCKaeTCs, a NpUYMHA C HOMEPOM CTPOKH BEIBOOUTCSA B XKypHasl. Pacuér mpu
9TOM IIPOIOJIZKAETCS II0 TOOHBIM CTpoKaM. I[Ipodunb, y KOTOPOT0 He OCTalOCh HU OOHOM TOOHOM
CTPYKTYPHL, B pe3yIbTaT He IIonafaer.

Paz0bop momyckaeT py4yHYyIO ITpaBKy. PerucTp uMEH CTOIOIIOB He YYUTHIBAETCS, HECITUYHAS 3alsATasd
1 ITpo0eJIkl B pa3psagax Yucel He MeInaT. CHHOHUMEI UMEH CTOJIOIIOB IIPY 9TOM He IPEenyCMOTPEHE,
IMOCKOJILKY TabnuIily GopMUPYET caM IIJTaruH.

1.07 BapuorpaMMHasi KapTa (aHU30TPOIIHS)

HWHCTPpYMEHT CTPOUT BapUOTPaMMHYIO KapTy - HOBEPXHOCTh MOJIYOUCIEPCUU Y KaK QYHKIIUIO OBY-
MepHOTO0 BeKTopa pa3Hoca (h x, h y). O6sruHas BapuorpaMma yCpeqHsSET BCe HalpaBlieHUs B OOHY
KPHWBYIO ¥ HAalIPaBJIEHHOCTH TepsieT. KapTa XKe IMoKa3bIBaeT, KaK HEIIPEPEIBHOCTE lTapaMeTpa 3aBUCUT
OT HamnpasneHus. I1o Hel BUOHO, €CTh JIU B MaHHBIX aHU30TPOIIMA U KyJa CMOTPUT OCh MaKCHUMallb-
HOU HETIPEePHIBHOCTU. MHCTPYMEHT OuarHoCTU4YeCKuil. [ pun oH He CYUTAET, a IOMOraeT 0CO3HaHHO
3a7aTh a3UMYT ¥ @HU30TPOIIHIO B CTPYKType BapuorpaMmsul «2D Kriging».

910 TakKoe AHHU30TPOIIHUA U 3a9YeM eé BHOETHb

HN3zoTpomnHas BapuorpamMma IIpefriojiaraeT, YTO CBSI3b 3HAYEHUM 3aBUCUT TOJILKO OT PACCTOSHUS
MeXKy TOYKaM¥, HO He OT HampaBjieHus. [[JIg CKIaf4yaThIX W BEITTHYTHIX TE€OJIOTUUYECKUX TEJT 9TO
He TaK. BOonb mpocTupaHus IINAacT BRIIEpKaH, IMOMEePEK MeHseTcs ObICTpee, W Ta JKe pa3HHuIla B
OTMEeTKaxX KPOBIM HaOupaeTcs BOONb CKIIAAKM Ha KUJIOMETPH, a BKPECT Ha COTHSX MeTpoB. Ecmu
9TOr0 HE y4YeCTh, KPUTHHT CrIa’kUBaeT II0JIe OMMHAKOBO BO BCE CTOPOHBI M Pa3MBIBAET PeabHYIO
BBITSTHYTOCTb CTPYKTYPHI.

BapuorpaMMHas KapTa BCKpHIBaeT HallPaBIE€HHOCTh HANIPSIMYI0. 17151 KaXK oW Imapsl To4ek OepeTcs
He TOJIbKO pacCTOsIHHWeE, HO U HallpaBJIeHUe BEKTOpa MEeXOYy HUMHU, U MIOJIYIUCIIEePCUSI ITpUpalleHU s
packianmbiBaeTCs 110 OBYMEPHOM ceTKe pacCTosAHMM. TaM, roe y pacTET MeIJIeHHO U KapTa OCTaETCs
TEMHOU [aJIeKO OT LIEHTPa, HEIPEPHIBHOCTD BRICOKASA. TaM, I'fie y pacTET ObICTPO, HEIIPEPLIBHOCTD
Hu3Kasi. O06J1acTb HU3KOH Y B CYMME BBITATHUBAETCSA B 3JIJIMIIC, OJIMHHAA OCh KOTOPOTO XU €CTh HallpaB-
JIeHHe MaKCHUMaJIbHOU HEeIIPEePHIBHOCTH - OJIs CKJIagA4aTOCTH 3TO HalpaBJieHNE ITPOCTUPaHUS.
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Kak uurarh Kaprty

B 11eHTpe KapTHl TEXUT HYI€BOE PACCTOsIHME. 3HAUYEeHKWE B TOYKE BCETIa PABHO caMo cebe, mo3TomMy
Y 37ech paBHa HYJIIO U LIEHTP CaMbIi TEMHEIN. [10 Mepe yHoaseHus OT LeHTPa TOYKH PAa3HOCSTCS BCE
masbine u Yy pactér. Ock h X HampaBJieHa Ha BOCTOK, OCh h y Ha ceBep, MacmTab mo 06euM 0CsIM
omuHakKoOBHIM. KapTa ToueyHO-CHUMMETpUYHA - ITapa U €€ 3epKaJibHOe OTpPaXkeHWe [aloT OOHY U TY
XKe TOJIYIUCIIEPCUIO, TI0O3TOMY PUCYHOK OOWHAKOB B ITPOTUBOIIOJIOKHEIX HATIPABIEHUSIX.

AHu30TpOnUs YHUTAETCsS o ¢popMe TEMHOM 30HHL. ECIH OHa Kpyrias - CTPYKTypa M30TPOITHA, Ha-
paBJIeHHE POJIM He urpaeT. Ecnu BHITSIHYTA - BOOJIb €€ OIMHHOM OCH Yy HapacTaeT MeIJieHHee, TO
€CTb B 9TOM HaITpaBI€HUN 3HAYEHUsI CBSI3aHBl Ha 00bIlleM paccTossHUMU. [ToBepX KapThl PUCYIOTCS
TMOICKa3KM, OeJIbIf 3JITUIIC O OIIEHEHHBIM paguycaM M KpacHas MYHKTUPHAs TUHUS 110 TTaBHOU
ocHu.

INNANC aHW30TPONKMKW = = rNaBHaA OCb

1000

500

nar no cegepy h_y
(=]

-500

-1000

-1000 -500 0 500 1000

nar Nno BOCTOKY h_x

Puc. 13: BapuorpamMmHas KapTa: TEMHas (HM3Kas Y, BEICOKAsl HEIIPEPHEIBHOCTh) 30HA BRITAHYTA I10
a3uMyTy okoso 135°. Benbll 9NIUIIC U KpacHas IyHKTUPHAS I'JIaBHas OCh II0Ka3bIBAIOT OIIEHEHHOE

HaIlpaBJIEHHWE U aHU30TPOIINIO.

ITapameTpsbl
I[TapameTtp Yro 3amaéT [To ymom4aHuio / COBET
Toukwu co TouedHBIA CIIOHA CO -
3HAYEeHUusIMHU CKBAaXXWHaAMHU UJIN
npobamu.
ITone 3HaueHus Z YucnoBo# aTpudbyT Ojid  3allOMHHAETCS MeXKIY 3allyCKaMHu
(mycto = u3s aHaMu3a: OTMEeTKa
TeOMEeTPHH) IjIacTa, MOIHOCTD,

comepxanue. Ilycro -
u3 Z TOYKU.
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I[TapameTp YTo 3amaeT ITo ymom4anuio / COBET

BuHoOB Ha nonyock Ha ckomnpko ssueek 15
(meTtanmu3anusg KapThl) OeJIMTCSA KaxKmas
nojiyock okHa. Kapra
oJIy4aeTcs pa3MepoM
(2N+1)x(2N+1).
Bomnbiie 6UHOB -
meTajbHee KapTa, HO
MEHBIIIE I1ap B S4YelKe
u 0GOJIBINIE IITyMa.
Makc. paccrossHue, B Pa3Mep OKHa KapThl, B 0
€OUHUIIax CJI0s eOUuHUIaxX CIosa (Ons
METPOBBIX KOOPOUHAT -
MmeTphl). 0 = IMoNMoBUHA
OuaroHaly oxBarTa.
MuH. KOTN4YEeCTBO fAyeliku, B KOTOpPHIE 5
nap B g4elike (OOI.) Ionajyo MeHbIIle 1Iap,
OCTaBJISIOTCS IIYCTHIMU.
OTcekaeT UIyMHEIE
OaJbHUE PACCTOSHUSI,
rOe mmap Maso.
OtuéTt (HTML) OTYéT C KapToH, BpeMeHHBIN (pain
9JIIUIICOM, TJIaBHOU
OCBbIO U CBOIKOI

OLIEHOK.
PacTp moBepxHOCTH [ToBepxXHOCTH y Kak BBIKII.
(omr.) pacTp B KOOpAUHATax

paccTosgHUs (CM. HUXKE).
[To ymonuaHuio He
CcCO3maeéTcs.

ITapamMeTp C TOMETKOM «HOTI.» JIEKUT B CBEPHYTOM pa3feiie [omoIHHUTeIbHbIEe MapaMeTPhI.

ITosne BecoB wt 13 1.05 [eknacTepu3anusi paboTtaeT U 37eCh, TEM ke crtocoboM, uTo B 1.06. ITapa
TO4YeK OepEeTCsi C BECOM, PABHLIM ITPOU3BEIEHHNIO BECOB €€ KOHIIOB.

OneHKa a3uMyTa, aHH30TPOIIMH U paguyca

KpoMme camMoit KapThl MHCTPYMEHT BHIBOOUT B KypHaa u B HTML-oT4éT Tpu 4uca.

A3uMyT ryiaBHOU OCHU reorpaduyueckuii, HOJIb Ha CeBepP, OTCUET I10 YacoBou cTpesnke. KosppunrueHt
QHUM30TPOIIUHU 3TO OTHOIIIEHWE MaJIOM OCH K T'JIaBHOM, eqUHUIIA O3HAa4YaeT U30TPOIIHIO, MEHbIlee 3Ha-
yeHue 60jiee CUIBbHYIO BHITSIHYTOCTb. TpeThbe UMCIIO - pafguyc IaBHOM ocu. OlleHKa YCTpoeHa Tak.
ITo KaxXgoMy HaIpPaBJIEHUWIO HINETCS PACCTOSHME, Ha KOTOPOM Y BBIXOOMT Ha IOJIKY, TO €CTh IPH-
O6MzKaeTCs K OUCIIepCuu OaHHBIX. [lonydeHHBIEe paguyChl CTIaKUBAIOTCS 0 a3uUMYTY. [ 7TaBHAsI OCh
OepéTtcs Mo HaubOoIbIIEMY PAAUYCy, a Majlast UOET MEPIEHOUKYIISIPHO €.

OTU TPU UYUCIia IOACTaBIISAIOTCS B CTPYKTYPY BapuorpaMMbI HHCTpyMeHTa «2D Kriging» - asumyT,
aHM30Tponusa (Masasi/TiaBHas) U paguyc a. OTO U eCThb yYE€T aHU30Tponuu B Kpuruure. OieHKa
WHOWKATUBHAS, U CBEPSATh €€ Hamo ¢ ¢GopMOIM caMOM KapThl, a He IIEPEHOCUTH BCIEIYy0. A3SUMYT
KapTa oIpefessieT HaJié’KHee BCETO, a paguyc u KodhGuineHT rpydee, ocOOEHHO Ha pa3pekeHHOH
CeTH.

YToOBI HE TTEPEHOCUTD YKCJIa BPYUHYIO, B OKHE €CTh IoJjie 3anucaTh aHU30TPONHIO B IPOHIIb.
BriGepuTe paHee COXpaHEHHBIN TPOGUIL, ¥ a3UMYT, KO3GDULIMEHT U pafguyc TTaBHON OCU OOMIHUIIYT-
Cs1 B HET'O IOBEPX MOJEITN U HATTETa, 3aJaHHbX B Bapuorpamme. [1pu cnenyolet 3arpy3ke npodu-
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ns B 2D Kriging st 3HaYeHUS TOACTaBSITCS CaMU U MOSIBSITCSA B OOIIHUCH IO CITMCKOM IIPODUIIEH.
Ecnu paguyc yrnépcsi B OKHO, OH OCTAETCS IIPEKHUM, OOHOBJIIOTCS TOJIBKO a3UMYT U KO3 PUITUEHT.

Ecnu cTpykTypa 6/113Ka K ©U30TPOITHOM MJTM PafuyC TJTIaBHOM OCH OKa3bIBA€TCS MEHBIIIE HECKOIBKUX
sTYeeK KapThl, aHU30TPOITHS HE OIIeHUBAETCS U IIOMeYaeTCsI B OTYETE KaK «He BhIpaxkeHa». B aTom
clydae pafuychl leXKaT Ha YPOBHE CETKH, ¥ HallPpaBJIeHHOCTh HEIOCTOBEPHA - IPaBUIbHEE COOOIIUTD
006 9TOM, YeM BHIIAThb CIy4YaWHBIN a3uMyT. [loMoraeT yMEHBIIUTh MaKC. PACCTOSTHHE HUITH YBEIUYUTh
KOJIM4YeCTBO OMHOB, YTOOBI Pa3PEeIIuTh OJTUKHIO CTPYKTYPY.

Korpga paguyc ynupaercsi B OKHO

Ecnu BOOJib TJIAaBHOM OCHU Y He yCIleBaeT BRIWTH Ha IIOJIKYy B IIpefeliaX OKHa, paguyC BO3BpallaeTcs
PaBHEIM MaKC. pacCTossHUIO. B oTuéTe u 2KypHase NOgBJIAeTCS OIpeaynpeXaeHe 0 TOM, YTO paguyc
OOCTUT MAKC. PACCTOSTHUS U SIBJISIETCS HUXKHEHN OIeHKOM. DTO Ta XKe CUTyallus, YTO U OJIT OOBIYHOM
BapHoTrpaMME (CM. pa3gen «MaKcuManbHOEe pacCTOSHME U BEIXO[I Ha IIJIaTO»), - KpUBasd He BHIIIIa Ha
IJIaTO, ¥ IIOPOT ITOTyYeH 9KCcTparnonsaiuel. Ha kapTe npu3HakK IpoOCTO, TEMHAs 30Ha BOOJIb I'JITaBHOM
OCHU TSIHETCS IO CaMOT0 Kpas.

B aTOoM ciiyuae pamuyc a IepeHOCUTh B KPUTHHT KaK eCTh Hellb3si. HacTosIas aiuHa KOpPesIsiiuu
OoJbIlle OKHA, a KO9G)UIIMEeHT aHU30TPOIIUY 3aHUKEH 110 BEIPAXKEHHOCTH, TO €CTh II0JIE Ha [iejie eIlé
AHU30TPONHEe. ASUMYT ITPU 9TOM OOBIYHO ONPEeneIéH HOPMAaIbHO. YCTPaHsSIeTCs YBeIMYeHUEeM MaKC.
paccTosiHus, 4TOOBI KapTa 3axXxBaTHJIa BRIXOM Ha IIOJKY. Eciu XKe y He BRIXOOUT Ha MOJNKY HaxKe P
IITUPOKOM OKHE, B MAaHHBIX MOMUHUPYET TPEH[ - ero yOUPaloT J0 WHTEPHOISIUY THO0 YUUTHIBAIOT
COOTBETCTBYIOIINM BHUIOM KPUTHHTA.

PacTp nnoBepxHocru

ITo xxenaHWIO KapTa COXPaHsIeTCs elllé U pacTpoM (1mojie PacTp MOBEepPXHOCTH). ITO Ta XKe IIOBEPX-
HOCTh Y, HO B KOOpOUHATaX pacCTOsHUsA, Hadano B Touke (0, 0), pa3aMep nukKcesja paBeH sg4elKe
KapThl. PacTp He IpuBs3aH K MECTHOCTH, OH JIEKUT B IPOCTPAHCTBE PA3HOCOB, a He B IIJIaHe MeCTO-
poxpenusi. Hy’keH OH TeM, KTO XO4YeT pacCMOTPETh KapTy Ha xoJicte QGIS, HamoXuTh CBOIO 1IBE-
TOBYIO IIKaJIy UJIX U3MEPUTH PACCTOSTHUE JIMHEUKOU. [1711 caMOU OIIEHKM aHU30TPOIUU JOCTAaTOYHO
HTML-oTuérTa.

1.08 Kpocc-Baiuganmusi BApHOTrPaMMbI

HNHCTPYMEHT mpoBepseT MogoOpaHHYI0 BapuorpaMMy CKONb3SAIINM KOHTpoieM. Kaxmass CKBaxKuHa
II0 OYepeIu UCKIIYaeTCs U3 BEIOOPKH, €€ 3HaYeHNe IIPeaCKa3bIBaeTCsI KPUTHHIOM II0 BCEeM OCTallb-
HBIM M CpaBHUBaETCH C ¢paKTUYeCKUM. TakK HArreT, paguyCc M MOMEJIb IOoaOMPalOTCs 10 BeJIUYNHE
omu0OKH, a He Ha IJjas.

[TapameTpsr:

[TapameTp YTo 3amaéT ITo ymonmganuio / COBET

Touku co 3HAUEHUSIMU
I[Tone 3HaueHus Z

HcxopoHble TOUKU (CKBaXXKUHBI). -
[IpoBepsieMbIl YHCIIOBOU -
aTpudyT.

ITone ID gns mopgnucel B
OTYETEe U CJI0e OCTATKOB.

[Tosie HOMepa CKBAXXKUHEI HeoO0sI3aTenbHO

Tun KpurvHra, paguyc,
MUH./MaKC. TOU€eK, HaIrTeT,
CTPYKTYPH

HacTpoiiku KpuruHra u
BapuorpaMmel. KOoHTpomb
CYHTAET KPUTHUHT POBHO C
HUMMU, I03TOMY yIAa4YHEBIH
Habop mmepeHocuTcs B «2D
Kriging» 6e3 uameHeHuUM.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

CHSTBD IIOJIMHOMHUAJILHBIA Perpeccus-KpuruHr: TpeHma BBIKIJI.
TPeH[ nmepenonbupaeTcsa Ha KakgoM
mare LOO, BEIUTPHIII BUOEH I10
RMSE.
CremneHb TpeHOA [TmockocTh unu KBagpaTuuHasi 1 (IIJIOCKOCTBH)
TTOBEPXHOCTbD.
Mogenu BapuorpamMm TabnMuYHBIN CJIOH C He 3ajJaH
(Tabnuia) MogoOpaHHLIMH MOMOEJISTMH.
[Tpoduns u3 TabIUIEI HNwms mabopa B Tabuiie. IIyCTO
Croit ocTaTKOB (TOYKH) Touku c moasIMu Heo0s3aTeIbHBIN

dakT/omterka/ommubKa (CM.

TabIuIy Ioe HUXKe).
OTuéT 0 Kpocc-Banmupaluu MHTepaKTUBHBIN OTUET: CO37aéTCs 0 YMOTYaHHUIO
(HTML) omleHKa vs akT, TUCTOTrpaMMa,

QQ-rpaduk, METPUKHU.

B ZKypHan BEIBOOSATCSI METPUKU:

ME (cpenHee cMelleHHE) - cUcTeMaTHdeckas ommuOKa. JomxHa ObITh Omu3ka K 0 (HecMeleH-
HOCTB).

MAE u RMSE - cpefHsig U cCpefHeKBagpaTuyHas omubKa NpeackasaHusd. YeM MeHbIle, TeM TOY-
Hee. Ho ogHo#t RMSE HepmocTaTOYHO, OHa MUHUMaIbHAa ITPYU HYJIeBOM HarreTe (lmepeolbydeHue), XOTsS
HeomnpeneneéHHOCTh IIPU 3TOM OlleHeHa HeBEPHO.

MSDR (cranmapTHu30BaHHas1 OIIHUOKA) - CPeOHUM KBagpaT OMMOKY, MeIEHHOW Ha CTaHIapPTHYIO
omnOKy KpuruHra. J[lonxeH ObiTh 671u30K K 1. Ecmu MSDR 3ameTtHo Gorbitie 1 - mucriepcusi Hefo-
OlLleHeHa (HarreT WiIu cuill Massl). Ecnu MeHsbie 1 - mepeolieHeHa.

R - K03hDUIITMEHT KOPPENSIINYA «OlleHKa - (paKT».

MeTpuKy OTBEYAIOT Ha [IBa Pa3HBIX BOIIPOca. [IepBHIi - 0 TOUHOCTH HNpPEeACKa3aHus, ¥ Ha HETO OTBe-
yaloT 06/1aKo «oIlleHKa - pakT» u RMSE. BTopoi - 0 MpaBUJILHOCTH MOAEJIH, TO €CTh O TOM, BEPHO JIH
BaprorpaMMa OIMCHIBAE€T HEONPENEJIEHHOCTh, M Ha HEeTr0 OTBeYaloT CTaHOapTU30BaHHEIE OUIMOKM,
MSDR okosno 1 u QQ-rpaduxk.

Kpurunry HykHbl 06a oTBeTa. Manass RMSE npu MSDR okoino 1 o3Ha4yaeT, YTO MOIEIh ITpPeaCcKa3bl-
BaeT XOPOIIIo U He 0OMaHEIBAeTCS B COOCTBEHHOM TOUYHOCTU. 'HaThcsa 3a ogHOM RMSE Hemnb3s, oHa
MUHUMaJIbHA IPU HYJIeBOM HarTeTe, rie HeolpeneléHHOCTh 3aHUXKeHa.

IlepebepuTe HECKOJILKO BapHaHTOB BapHuoOTpaMMbl ¥ CpaBHUTE uX. Xopollas Moaesnb gaét ME okoio
HyJd, Mainyio RMSE 1 MSDR 0K0J10 e IMHULEL.

RMSE, Tauymas K HyJIeBOMY Harrety pu orpoMEoM MSDR, o3HadaeT nepeobydeHue, U HeGOIIbIION
HarreT KanuOpyeT HeONpenel€éHHOCTb.

Crmo# oCcTaTKOB ITOKa3bkIBaeT, IAe MOOelb IIPpOMaxmvBaeTCsd. prr[HI:Ie II10 MOOYJIIO OCTAaTKH OTMEYal0T
HpO6J’IeMHbIe Y4aCTKH. OOouHaAKOBBIM 3HAK OCTATKOB Ha IIJIOMIamu BbI,E[aéT JIOKaJIbHBIN TPpeHmn.

Cr10o¥ Ha3bIBAETCS II0 MIPOBEPSEMOMY IIOJII0 M MCTOYHUKY, @ YV IOJIEN CTOSIT IICEBOOHUMEI CJIOBAMH,
BUIHLIE B Tabuie aTpubyToB.

ITome std resid 3To cTaHmAPTH30BaHHLIA OCTATOK, TO €CTh OIMOKa, HeléHHas Ha CTAaHOAPTHYIO
OIIMOKY KPUTUHTA. 3HAK COXPaHSIETCsI, MUHYC O3HAYaeT, YTO KPUTUHT 3aHU3UJI, TITIOC YTO 3aBBICHUIL.
Iucnepcuel 9Ta BeJIMYNHA HE SIBISETCS, IUCIIEPCUs HEOTPUIATEIbHA.

ITonst cj1051 OCTATKOB:
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Kpocc-Banupauma: oueHka vs pakT

RMSE = 36.67
2007 |r'=0.869
100 A
o
S o
©
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= —100 -
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[
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o
—300 A
—400 A
—500 - —— unaean (oueHKa = ¢akKT)

—-500 —-400 —-300 —-200 -100 O 100 200
hakTUHecKoe 3HavYeHune

Puc. 14: Upges Kpocc-Banupalnu: OIleHKY KPUTUHTA 110 OCTaJIbHBIM TOYKaM (10 BepTUKAJIK) CPaBHU-
BaIoT ¢ (pakTOM (110 TOpU30HTaNU). YeM TecHee 00IaKO JIOKUTCS Ha JUAroHaslb OlleHKa = GaKT, TeM
TO4YHee IIpefCKa3aHue.
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OueHKa Vs (hakT FcTorpamma olwnbok
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Puc. 15: Tak Beirnagut HTML-0TU€T Kpocc-Bamuaalluy: cieBa rpaduk «olleHKa vs GakT» C guaroHa-
neio ¥ MeTpukamu (nmpumep - KCl o mnacty Kpll), cipaBa rucrorpamMma omu6ox. IInotHoe o61ako
BIOJIb OMATOHAIU - MOIeJlb paboTaeT. ITosoca mpu pakTe okoso 0 - 30HE 3aMellleHus. [ ncTorpaMmMma
CHUMMeETPUYHa OTHOCUTENBHO 0 - CMeIlleHns HeT.

TTone I[TceBmoHUM OnucaHue

<HOMep CKBaXMHbI> Howmep ckBaxkuHEI 3HayeHMe BeIOpaHHOTrO nonsg ID
(ecnu 3amaHo «Iloye HOMepa
CKBAXHUHEI»).

<uma nona> ®akT (MM IOJIST) QaKTHYEeCKOe 3HaUeHUe
IPOBEPSAEMOTO IIOJIA.

z est Ouenka kpuruara (LOO) O1neHKa 110 OCTaJIbHBIM TOYKaM
(leave-one-out).

error Ommbka (oreHkKa - GakrT) OneHka MuUHYC pakT. MUHYC -
3aHMZKEHO, IIJIIOC - 3aBHIIIIEHO.

abs_error Mopaynb omubKu AOCoJIIoTHAS BeIu4YnHa OIInOKH,
|error|.

std_resid CraH[O. ocTaToK (ouieHKa - pakT) / CTaHOAPTHYIO

omuOKy KPUTHHTA, CO 3HaKoM. He
nucnepcus (oHa = 0).

Kpowme cnost octaTkoB uHCTpyMeHT ¢popmupyeT HTML-oTuéT. B HEM UeTHIpe 4acTH - rpadUuK «OlleH-
Ka IIpoTtuB (akTa», ructorpaMmma omubdok, QQ-rpaduk ocTaTKOB U TabIHUIla METPUK.

Ha rpaduke «oleHKa IpoTUB pakTa» IIPOBEeOeHHl OBe JIUHUM, cepas AUuaroHalb 3TO Uneasl, CUHSISA
9T0 nuHUA perpeccuu Best Fit. E€ Hak/I0H, COBUT ¥ yTroJl BEIHECEHHI B METPUKHU U ITOKA3KIBAIOT YCJIOB-
HOe CMellleHue 10 Auana3ony 3HadyeHnl. HaKloH 0KOI0 eqUHUILI 03HAaYaeT, YTO MEeTO/ OAMHAKOBO
TOYEH Ha HU3KWX U BHICOKUX 3HAUEHUSX, & HAaKJIOH MeHbIlle eOUHUIIL - YTO BEICOKME 3Ha4YeHUs 3a-
HUZKAITCs, & HU3KUeE 3aBBIIIAITCSA. DTO PErpeccusi K CpefHeMy, XapaKTepHas NOAIUCH CIilaXkKuBa-
IOIIUX METOMOB.

B Tabnuity MeTpukK gobGaBiieHa OUCIEePCHs HaHHBIX, OHA CIIYXKUT OPUEHTUPOM [IJIsI CYMMapPHOT'0 CHUJINIa
CO0+C.

PsapmoMm ¢ Tabmuiei cTouT 610K «I[lapaMeTphl KpUTHHTa». B HEM IIepeuncieHbl TOJILKO HAaCTPOUKH,
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OT/IHYaIlIIKueCsa OT CTAHOAPTHEIX, YTOOLI OBITIO BUOHO, KaKMMMU IIapaMeTpPaMU IIOJIYy4Y€HEI 9TH METPH-
KH.

ITpu HaBegeHMU Ha TOUYKY rpadmKa BUIHBE HOMEP CKBaXKMHHBI U €€ 3Ha4YeHUs. BoceMb CKBaxMUH C
HauOOJILIIUMY 110 MOIYJIIO OCTaTKaMU IIOAIUCAHE IIPSIMO Ha rpaduKe, UX CTOUT IIPOBEPUTH IIEPBHI-
MU.

OT4YéT OTKPHIBAETCS B IPOCMOTPINKKe pe3ynbTaToB QGIS unu B 6pay3epe. Bea plotly B c6opke QGIS
OTYET BCE PABHO CO3[AETCS, HO C OGHOM TabIHUIle# METPUK.

QQ-rpaduk oCTAaTKOB N0Ka3kiBaeT GopMy pacmpenesneHus ommOok. OmubKu HOPMUPYIOTCS Ha
COOCTBEHHYIO IUCIIEPCUI0 U CPAaBHUBAIOTCSA C HOPMAJIbHEIM paclupefesieHueM, I03TOMY rpaduk 4du-
TaeTcs 1Mo popMme mpu 1060 KanubpoBke. 3a MaciiTabd HeonpegeléHHOCTH oTBeyaeT MSDR B Ta6-
JINIle METPUK.

ITo ropu30HTaNIU OTJIOKEHHI KBAHTUJIM HOPMAJILHOTO PacIpefie/ieHus, 10 BePTUKaIu HOPMUPOBaH-
Has ommnbKa. Y HOpMaJbHBIX OIITMOOK TOYKHU JIOKATCS Ha KPACHYIO IUaroHab.

OTKJIOHEHUS YUTAIOTCS IO BUOY KPHUBOHU. 3arHyThEIEe S-00pa3HO KOHITEI 03HAYAIOT TSAKEITBIE XBOCTHI,
TO eCTb KPYIIHBIX ITPOMaxoB 60Jibille, 4yeM Ipu HopMe. OOmuit n3rud Oyroi o3HavaeT aCUMMETPHIO,
¥ CTOUT IIOOYMAaTh O Ipeo0pa3oBaHuM 3HaueHUH. OTOpBaBIIAsICS OT JIMHUYU I'PYIINa 03HAYaeT YyKyI0
COBOKYTIHOCTH B TaHHHIX, HAIIpuMep 6e3pyoHbIe TPOOLl M3 30H 3aMeIleHus.

HopManbHOCTE BakHa IMOTOMY, YTO Ha Hell ocHOBaHbBI MSDR ¥ KapTa CTaHOAPTHOM OIITUOKH.

Yro genarth ¢ pe3yjabTaTaMu. MHCTPYMEHT HYKeH OJIsi TOro, 4TOOH YyTBEPOUTh BeCch Habop mapa-
MeTPOB 40 HOCTPOoeHus rpuna. B Habop BXOZUT BaprorpaMMa C HarreToM, CUJIJIOM, paguycoM, Moze-
JIBIO ¥ @aHM30TPOIINEH, @ BMeCTe C Hell HaCTPOMKH caMOTro KPpUTUHTa - paguycC IIOMCKa, HauMeHbIllee U
HauObOoJIbIllee KOJIUYECTBO TOUEK, TUII KpUruHra. Kpocc-Banumganums cauTaeT KPUTUHT POBHO C 3TUMU
HaCTpPOMKaMM, I09TOMY yOadHEIN Habop mepeHocuTcs B UHCTpyMeHT «2D Kriging» 6e3 uaMeHeHuu.

ITopsimok pelreHuM TaKOM.

* ME okosno 0, MSDR oxkomno 1, RMSE u R Bac ycTpauBaioT - Habop MOXKHO yTBepKaaTth. [lepe-
HOCHUTE 3TU XKe IIapaMeTphl, BapuorpaMMy U HaCTpPOUWKU moucka, B «2D Kriging» u ctpoiite
IIOBEPXHOCTE.

* MSDR 3ameTHO Gonbliie 1 - KpUTHHT CIIMIIKOM «yBepeH B cebe», KapTa CTaHOapTHOM OIINOKM
OymeT 3aHuXKeHa. YBenuuybTe HarreT CO wiu CUIIN U ITPOBEPLTE CHOBA.

* MSDR me#bie 1 - HEOIIPeOeTEHHOCTD 3aBhIIlIeHa, YMEHbBIIINTE HArTeT UM CHUJLIL.

* ME 3ameTHO oTnu4daeTcs oT 0 - cucTeMaTH4eCKUM COABUT. [IpoBepbTe MaHHLBIE U TUNl KPUTUHTA,
a [OJist IPOCTOr0 KPUTHHTA ellé U 3afjlaHHOe CpelHee.

e Bonbmrast RMSE u Hu3kui R - Mofiens mnoxo mpeacka3nsiBaeT. [lonpobyiiTe apyroi paguyc, Mo-
Ielb UKW aHU30TPOINIO (a3UMYyT U OTHOIlIeHHe ocelt). Eciu Hu4ero He moMoraeT, 3TO IIpenen
OaHHBIX, KOPOTKOMAacCIITabHass U3MEeHYHUBOCTh, KOTOPYIO CETh He JIOBUT. HampuMep, 30HE 3aMe-
1eHud 10 pyne - Ha rpaduKe BHIIIE 3TO BepTUKaJIbHas IIoj10ca npu ¢pakTe okojo 0.

C110%t 0CTAaTKOB IMOACKA3EIBAET TOUEeYHO. ['Te 0CTaTKKU KPYIIHEIE, TAM CTOUT CTYCTHUTD CeTh (D00aBUTH
CKBaXKWHBI) UK IIPOBEPUTH IMPOOLI. ['Ie 0CTaTKKM CHCTeMaTHUYeCKH OOHOI'0 3HaKa IT0 IJIOMIagu, TaM
JIOKAJIbHEIA TPEH, KOTOPHIM KPUTUHT He YUEIl.

HTor Takoil. 9TOT UHCTPYMEHT - IIOCJIEOHUN 1Iar nepen GuHAILHBEIM KpUTHUHTOM. CHadajla Bapuo-
rpaMMa KanmbpyeTcs 374ecCh 110 OoIMOKe, 3aTeM Te Ke ImapaMeTphl craBsaTca B «2D Kriging», u mo-
BEPXHOCTh BMECTE C KapTO# CTaHOapPTHOMU OIIMOKU BHEIXOOUT 0OOCHOBAHHOM, a He MoxoOpaHHOM Ha
rias.

3aMeuyaHHe O CKOPOCTH. KOHTPOIb pelllaeT KPUTHMHT CTONBKO Pa3, CKOJBKO TOYEK, IMO3TOMY Ha
Oomnpirux Habopax (OeCaTKU THICAY CKBAXKHH) BEITIOJIHSIETCS 3aMETHO JoJbIie. ITpu HeoOXoguMOCTH
YMEHBIITUTE BEIOOPKY.

CaM KpUTHUHT Ha T'YCTHIX OaHHBIX CUHUTAETCs OBICTPO. 3aMephl PACKIIaAbIBAIOTCS IO KJIeTKaM pas-
MepoM B PaguyC IIOMCKAa, M B KaXKIOOM suelikKe mepebuparTCcs TOJIBKO COCeOHUEe KJIIeTKH, a He BCH
BeIOOpKa. Ha cTa mecTtumecsTé ThICSTYaX IMUKETOB 9TO MAJI0 YEeTHIPEXKPATHOE YCKOPEHUE, IPUIEM
oTOOP OCTAETCsI TOUYHBIM M OlleHKa He MEeHSIeTCs.
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QQ-rpadmk ownboK: Kak YuTaTb hopmMy

Hopma

TouKM Ha AVaroHanu.
OWKBKKN HOpMankHbI - hopma
pacrnpeneneHus B Nopaakxe.

KBaHTUNW owmnbok (z)
o
L

T T T T T
=3 =2 -1 0 1
Teop. KBaHTWUAK (HOpM.)

Ckoc (acuMmeTpua)

Ilyra BMecTo NpAMoiA.

PacnpeneneHue HECUMMETPUYHO -

MoxHo nonpoboBaTe TpaHcthopMaLKio.
F
.

.

¥ 27
o

o

o

=

El

o 04
=

=

= s om
=

€&

@

x =2 4
_4_

-4 -2 0 2
Teop. KBaHTUAW (HOpM.)

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
-8 -
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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Ecnu maHHBIE CTYIIeHB HepaBHOMEPHO, 3aJaiiTe Heobsi3aTelIbHOe Iojie BeCOB Wt U3 HHCTPyMeHTa
1.05 [Iexnmacrepu3sanusi. Metpuku ME, MAE, RMSE, MSDR u R Torma cuuTtaioTCsa B3BEIIEHHO, 1
IUIOTHHIM KyCT CKBakKUH He JOMUHUDPYET B OlleHKe KauecTBa. CaMa oI1leHKa leave-one-out npu 3ToM
He MEeHSETCs, B3BEIIIUBAETCS TOIhKO CBOOKA.

1.09 Kpocc-Banmuganusi metoga (LOO)

CKONBb3AIINY KOHTPOIb AJIST MEeTOOa I'PUAUPOBAHNS, KPUTHHTA UIM MUHUMAJIbHON KPUBU3HEL. Kaxk-
mas TpoBepsieMasi TOYKa II0 Ouepenu UCKIIIoYaeTcs, €€ 3HaYeHHe MPefiCKa3hkiBaeTCss METOOOM II0
OCTaJIbHBIM TOYKAM M CPABHUBAETCS C GaKTOM. I10 omrubKaM CYUTAIOTCS METPUKHU, U 9TO 0OHEKTHUB-
Has OlleHKa KayeCTBa MeTOMda, a TaKxXkKe CII0CO0 CPaBHUTL METOMBI MeXKay co00# Ha CBOMX MaHHBIX.

HNuctpyMmeHT ornudaetrcs oT 1.08 Kpocc-Banumanusi BapuorpamMmbl. Ta nmog6upaeT MOOesb Ba-
PHUOrpaMMBI OJid KPUTHMHI'd, a 3Ta CPaBHUBaAE€T METOObl T'PUIMPOBaHNA KaK TaKOBEIE U pa60TaeT B
TOM 4HUCIJIEe OJIsA MUHHUMAJIbHOU KPUBHU3HEI.

MeTtpuku 3ueck Takue - ME (cmernenue, 6nuxe K 0), MAE u RMSE (Mmenbie - nydiie), R (koppe-
TISAIUSA OIleHKH M (akTa). [y Kpuruura gonoaautenbio MSDR (6nuxe K 1, ecnu macimtab cTaH-
OapTHOM omubKu afgekBaTeH). Ha rpaduke oneHka/¢pakT OBe THHUK, cepas muaroHanb 1:1 (umea)
u cuHsas nuHusa perpeccun Best Fit. E€ Hak/I0H, COBUT U yIOJI BEIBEJEHE B METPUKY KaK UHAMKATOP
YCIJIOBHOT'O CMEIIeHUs 110 Ouama3oHy. HakIoH 0KO0JI0 eMUHUIIEI O3HavaeT, YTO MeTO[ OOUHAKOBO TO-
YeH Ha HU3KUX U BEICOKUX 3HAaYEHU X, @ HAKJIOH MEHbIIIe e qUHULILI - YTO BRICOKHME 3HAaYEHMU A 3aHUXKa-
I0TCSI, @ HU3KME 3aBHIIIAIOTCS. DTO PETPECCUS K CPEHEMY, XapaKTepHas MOAINCEH CTIaXKHBaIOIINX
METOMOB.

ITo ob6pa3ty Surfer moctymHel Tpu Belu. Cay4arHasi BHIOOpPKa u3 N TOYeK yCKOPSIeT KOHTPOJIb
Ha OOJIBITUX MaHHBIX, TPY 9TOM B OLIEHKE KaXXA0¥ TOYKM y4aCTBYET BCS BEHIOOPKA, a HE TOJIHKO IO-
MHOK€eCTBO. @PHILTP 00/IaCTH OTPAHUYNBAET MMPOBEPKY MOA06IIaCThIO IO OXBATY U MO 3HAUYEHUIO
Z, mome3Ho, YTOOH HEe CUMTATh KOHTPOJIb B U3BECTHHIX aHOManusax. bydep uckiiouenus no X u
Y yOupaet 13 OIEHKHW TOYKU B IPSIMOYTOJILHUKE BOKPYT IIPOBEPSEMOM, 3TO HYKHO [IJIS CTYIIEHHEBIX
KJIaCTEPOB, MHAaYe OIleHKA IIPOCTO MOBTOPSIET OJIMKANUIIEro cocena.

HazHaueHue

[TapameTp

ITo ymonmuaHuio

TouykHM CO 3HAYEHUSIMU

[Tone 3navenus Z (IycTto = U3
TeoOMeTpHUN)

[Tonie HOMEpPA CKBaXKUHEL

ITpoOwI.

Yucnosoe none. Ilycro -
oTMeTKa 0epéTcs u3 Z TOUKH.
Ins mopmucey B OTYETE.

MeToq Kpurusar unu MuHUMaIbHas Kpuruur
KPHBU3HA.

[IpoBepsiEMBIX TOUEK 0 - aBTO, min(N, 100). 0

Bydep uckmwouenus no X, Y [TpsAMOYyTONIBHUK BOKPYT TOuku, O
cocellu B HEM He y4aCTBYIOT.

[TapamMeTprl KpUTUHTa Baprorpamma u nouck (kKak B -
1.01).

[TapaMeTpsl MUH. KDUBU3HEI OxBarT, A4eliKa, HaTsaXKeHue, aBToO

(Oot.) IIOpor, UTepalunu.

[IpoBepATH TOJIBKO B OXBaTe O6macTe KoHTpOnsa o X/Y. Be3ge

(Oom.)

[TpoBepsaTs pu Z B guana3oHe OO61acTh KOHTPOJS 10 HeT

(Oom.) 3HAYEeHHIO.

3epno I'CY ([or.) 151 BOCIIPOU3BOIUMOCTH 0
BBIOOPKH.

OmubKM KPOCC-BanumaIiniu

HTML-oTuéT

Cnoit Touek ¢ nonsMu dakra,
OIIeHKHU U OIIUOKH.

I'paduk orreHkKa/daxT,
THCTOTPAMMa, METPUKH.

I10 YMOJIYaHHUIO
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711 MUHUMabHON KPUBU3HEBI IepPeolleHKa KaXKaoW TOYKH UOET C TEIJIOTO CTapTa OT IIOJIHOTO pe-
IIEHUS, II03TOMY OOWH ITPOXO0M CYMUTaeTCs: ObICTPOo. Ha oueHb GONBIINX BEHIOOPKAX yMEHbIIAUTE KO-
JINYECTBO IIPOBEPSIEMEIX TOUEK.

ITone BecoB wt u3 1.05 [IeknacTepu3amnusi paboTaeT 1 37IeCh Tak ke, Kak B 1.08. B3pemuBaeTcs
CBOIIKA METPUK, a caMa OIleHKa leave-one-out He MeHseTCH.

1.10 IIpuMep CKBaKHuH (OeMo0)

HHCcTpyMeHT QopMUpPYET TOUYEYHHINM CJIOM CO CIIyYalHBIMU KOOpOWHATaMU U TpeMs nonasaMu. Ilone
roof HecéT abCOMIOTHYIO OTMETKY KPOBJIHU IIacTa, 1moie thick momiHocTs, none X cogepxkaHue yCIOB-
HOTO KOMIIOHEHTa B IIPOLIEHTaX.

[Irama30Hbl KPOBIY M MOIITHOCTH 3adaHbI 110 o0pa3ily npomuiieHHoro miacTta Kpll, u cnoit HykeH

OJIsA O6yT-IeHI/IH u 0Jid IMIPOBEPKU KPUT'HWHTIQ, U30JIMHUYN U KpocCcC-Balugalnnun 6e3 PeaJiIbHEBIX JaHHBIX.

[TapameTpsr:

[TapameTp

YTo 3amaeT

ITo ymonm4gaHuio / COBET

O06sacTh (9KCTEHT)

KomnuuecTBO CKBaxkuH
MuHEMYM / MAKCEMYM
3HayeHus X

I'magkocTh (MOJIst oxXBaTa)

KpoBmnst, MOIITHOCTh: MUH/MaKC

(Jor.)

Hons warrera (Jorr.)

I[To6GaBUTH KaTeropuaibHOE
I10JiIe MUHTHUIIa

[To6GaBuTH moOJIe Halopa

Ho6aButs monsg K u T u Hamop

3epno I'CY ([or.)

CKBaXHuHHI (IeMo)
[ToBepxHOCTH Apetida (pacTp)
+ mosne dz

[IpsAMOYTONBHUK reHepaluu
(1o croro, XOMCTYy,
KOOpIOMHATaMH, PUCOBAHUEM).
CKOJIBKO TOYEK CO30aTh.
IOuana30H coOgepXKaHUA
KOMIIOHEHTa.

Pammyc koppensanum Kak OOnd
oxBaTa: 00oJbllle - KPyIHee
«ISITHa».

Owuamna3oHsl monew roof u thick.

Hons oucrepcuu Ha
KOPOTKOMAaCIITaOHBIN IIIyM:
GoJIbIle - HUXKEe
IIPEeCKa3yeMOCThb.

[Tone mintype (CUILBUHUT,
3aMelleHue) Ois
WHOUKATOPHOTO KPUTHUHTA.
[Tone head ¢ peruvoHanbHBIM
VKJIOHOM [Jis TpafueHTa
IIOTOKA.

Hanop u nor-sopmainbaeie K
(M/cyT) m T = K-MOILITHOCT® 715
yoenbHOTro pacxogma ([dapcu).
Bocnpou3BoguMocCTh
regepanuu. 0 = cIy4auHO.
BrIXxomHOM TOYEYHBIN CIIOH.
BriounTe BHIBOL - TIOJIYYUTE
pactp s u none dz gns
BHeIITHero gpetida.

300

0/50

0.15

Kak y Kpll

0.35

BBIKIJI.

BEIKIJI.

BBIKIJI.

BBHIKJI. (ITPOIIYILEH)

ITpu 3amycke B )KypHaJ BEIBOOUTCS CTapPTOBas BapuorpaMMa - CYMMapHBIN CUJLJI, 6JIM3KUM K AUCIIED-
CUM OAHHBIX, HAITET U paguyc.

BapuorpaMma 3THX HaHHBIX BOCCTAHOBHMA, IO3TOMY Ha HUX yOOOHO IPOUTH BeCh IIUKJI. ITocTpoiiTe
rpup B «2D Kriging», 3aTeM U30JIMHNH, 3aTEM IIPOBEPHTE NapaMeTPHl KPOCC-Balugauuen.

Heo6s3aTenbHEle 11071 000aBIAI0OTCA rajlkaMy U HyKHBI [1j19 00y4eHUs CMeXKHBIM HHCTPYMEeHTaM.
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[Io0aBUTH KaTeropuajibHOE MoJjie MHHTHIIA TaET ojie mintype ¢ GOHOM CUIbBUHHUTA U OYaraMu
3aMellleHns, PaCCYUTAaHHOE Ha KaTeropuasbHBIM WHINKATOPHBINA KPUTHUHT .

[IoGaBuTH oJie Hanmopa naéT moye head ¢ BrIpakeHHBIM PETMOHAIBHEIM YKIIOHOM. Kpuryiite head,
mogaiiTe pacTp B MHCTPYMEHT IOTOKA, ¥ CTPEJIKM IIOUAYT BHU3 110 CKJIOHY Haropa.

BriBon IToBepxXHOCTH Apeida CTPOUT OTHEIbHBIM PACTPOM TJIAafIKYI0 CTOPOHHIOI MTOBEPXHOCTD S,
M3BECTHYIO BCclogy. BMecTe ¢ Hell mosiBnsieTcs 1oje dz, THHEeNHO C 9TOM II0OBEPXHOCTBHIO CBSI3aHHOE.
Ha Takoi mape ocBaMBalOT KPUTUHT C BHEIIHUM aperidoM. Kpuryiite dz ¢ pacTpoM s Kak apendom
U CpaBHUTE C OOBIYHBEIM KpuruHroMm dz. bes aToro BeiBoma moJsie dz He moOGaBiIsieTCH.

l'anka HobdaBurh mojasst K u T u Hanmop maéT HaNop W [OBa JIOr-HOpMasbHBEIX nonsA. [Tone K ato
K03 dunmeHT dbunpTpanuu ¢ pa3ébpocoM Ha MOPAOKU, KaK B HACTOSAIUX OoTKadkax. ITome T paBHO
K, yMmHOXXeHHOMY Ha MOIIHOCTEL. Ha HUX ocBamBawT ymenbHEIN pacxop 1o Hapcu. Kpuryrite Ku T B
«2D Kriging» ¢ mpeo6pa3oBanuem In, go6aBsTe HAOP U MOAANTE PACTPHI B «YOEJIBHBIN Pacxom».

ITons pe3dynbrara:

ITone Tun YT0 comepxuT

well TEKCT HomMmep ckBaXkuHH, GopmMaT
SK-0001.

roof 4HCIIO AGcommoTHas OTMEeTKa KPOBJIH
mjacTa, M.

thick YUCJIO MoIHOCTE [I1acTa, M.

X 4UCII0 Copep:xaHue abCTPaKTHOTO
KOMIIOHEHTa, %.

head YUCIIO Hamnop (mbe3oMeTpuYecKui

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

K 4UCIIO Koadpdunuent punsrpaium,
M/cyT (JIOT-HOpMaibHO).
Tonpko c rankou Ku T.

T Y1 CJIO BomomnposogumocTts T =
K-momtaOCTE, M?/CcyT. TONBKO C
rankou Ku T.

mintype TEeKCT MuHepanbHBIN TUI
(CUNTBLBUHUT, YaCTUUYHOE
3aMelleHue, KaMeHHas COJIb).
TomnbKO C TaJIKOW MUHTHIIA.

dz YHUCIIO 3HayeHMWe, TMHENHO CBSI3aHHOE
C ITOBEPXHOCTHIO Apetida.
TonbKO ITpU BKITIOYEHHOM
BEIBOJIE IIOBEPXHOCTH Opetida.

Ha6op momnel 3akphriBaeT BCe MHCTPYMEHTH nylaruHa. Uutepnonupyiite roof u thick o6s19HEIM Kpu-
ruHroMm, X - ¢ TpeHmoM, mintype - uEgUKaTOpPHEIM, head, K u T - rugporeonornuecKuMu MHCTPYMEH-
TaMHU.

ITonHBIN IepevYeHb I10JIel BLIXOMHBIX CIIOEB - B MpunoxkeHuu CKBaxKuHBbI (IemMo) (pas3nen «Ilomns
OEeMO-CJII0EB» B KOHIIe PYKOBOLCTBA).

1.11 IIpumep reopusndeckKux npoduieu (aemMo)

NHCTPYMEHT CO3HaéT TOYEYHBIN CJION reo¢du3nydecKux mpodused nnsd obydeHUs U OPOBEepKH 6e3
peanbHBIX OaHHBIX. CTPOSATCSA HECKOJIBKO IIapaslyiebHBIX IpoduiIeil ¢ nukeTaMu. IIpeqycMoTpeHOo
IBa pexumMa.
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JneKTpopa3BenKa. Boonb nmpoduneil 3amalbl Kaxylleecs colmpoTuBnenue pk (OM-M), moTeHUIMan
ectectBeHHoro nons EIl (MB) u BrI3BaHHast monspus3anus BII (MB/B). B maHHble 3amoxkeHa HU3-
KOOMHAasI aHOMaJins - OOBOOHEHHAS WJIM 3aMelll€HHas 30Ha. B Hel pK mpoBajimBaeTCs C (POHOBBIX
mecsiTkoB OM'M mo egunuil, a EIl maéT oTpuilaTenbHBIN MUHUMYM. TaKoe IIOBeieHe OTBeYaeT IIPo-
MBICJIOBOU ITpaKTuKe. HauMeHbIlIe CONTPOTUBJIEHNS XapaKTEPHHI OJIsT 0CafOYHBIX ITOPO[, TOTAa Kak
COJIb, TUTIC ¥ @HTUAPUT, Ha000POT, BLICOKOOMHEI, a 00BOJHEHNE U 3aCOJIEHNE YBOOSAT COIIPOTUBJIEHUE
BHM3. AHOMasnus 3ajaHa KOMIAKTHBLIM IISSTHOM, a He II0JI0COM, I09TOMY IIPOQUIN HE CUHXPOHHBI, U
ITPY UHTEPHIONSIIUY BUIEH JIOKAIbHBIM o4Yar, a He CIJIOIIHAas JIeHTa.

Ocenanus (Mmyjabaa). 3HadeHUe - ocefaHue (MM) B BUJe MYyJIbObl COBUKEHUS Ha[ oTpaboTaHHOM
IUIOIIAIbIO, TI0 HECKOJIBKUM TypaM HabmogeHmit. Mynbaa yriny6iaseTcs OT Typa K Typy ¥ OoTpaHU4YeHa
10 MOZYJII0 OBYMS MeTpPaMH. 3HaK eIUHBIN, BHU3 (OTPHUIATEILHOE) MJIK BEJTMUYMHA (II0JI0KUTEILHOE),
o Beibopy. [lo KpasiM CTPOro HYJNH - B CTOPOHE OT O0TPaboOTKU ocemaHus HeT. [Io ogHUM IUKeTam
MOZKHO IIOCYHMTATh Pa3HOCTh settle MexXxoy TypaMu U MOTyYUTh CKOPOCThH OCEHaHUsI.

Pabouuit 1uki noBTopsieT ocHoBHOU. [Tone rho_k (unmu settle) uHTEpIOMIUPYETCS UHCTPYMEHTOM
1.01 2D Kriging nmu60 MUHUMaIbHONW KPUBU3HOM, IO TPULAY CTPOSATCSA U30JIUHUU UHCTPYMEHTOM
1.04, u aHomanua OKOHTypuBaeTcs. [lone Sp MOXHO WHTEPIIOJIWPOBATh TakK XK€ U CPAaBHUTL MU-
HumyM EII ¢ mpoBanom pk. ITosie rho_true (unu settle_true) - 3ayoxkeHHOe 3HaYeHHEe 0e3 IIyMa,
39TaJIOH OJIS IPOBEPKU TOYHOCTU UHTEPIIOISAIINH.

KpHI‘HHI‘ HJIA MUHHHMAa/IbHasi KPUBHU3Ha

Teopusnueckue mpodunay - xapaKTEepPHBIM Ciiy4yayd [AjIsi BEIOOpa MeTOoda MHTEPIONSAIuu. JaHHBIE
IJIOTHBIE BOONbL Hpoduiel W pa3pekXeHHble MexXKAy HMMM, a caMa BeJinuMHa (COIIPOTHBIIEHUE,
MoTeHIMan) GU3NYECKH TIagKasi U HelIpephiBHAS.

KpI/Il"I/IHl" B TOYHOCTH OTPazKae€T HEPaBHOMEPHOCTHh CETH. bes HaCTpOGHHOﬁ AHHU30TPOIITNKU BaApHO-
I'PaMMEI OH TSAHET CTPYKTYPY BOOJIb ITUHUN ChEMKH, U II0JIe PpacriagaeTCsd Ha IIOJIOCEI BOOJIb IINKETOB.

MunuManbHas KpuBu3Ha 1.02 HaBs3bEIBAaeT I'TaJJKOCTh U CIITMBAET Pa3pO3HEHHBIE TPOGUIN B CBI3-
HYIO TIOBEPXHOCTh. [IJ151 mpODUIbHON CHEMKH U IMOTEHIIMATbHBIX ITOJIEN OHA OOBIYHO ITOOXOOUT JIyd-
1re.

To ke oTHOCUTCS K 110JTI0 SP. MunumyM EIT mposiBisieTCst IETbHBIM TEJIOM, a He CTOJIOIIaMHu.

fpdye Bcero pa3Hulla BUAHA Ha OCeNaHUAX. Mybaa COABUXKEHUS 9TO KOMIIaKTHAas 0CECUMMETPUYHASA
BOpPOHKA. KpUTWHT pacKaThIBaeT €€ B IEHTY BOOJb ITpoduiiel, a MUHUMalbHas KPUBU3HAa BOCCTaHaB-
JIMBAET Yallly C YETKUM LIEHTPOM.

ITonst ¢ npodusneir cTpoiTe MUHUMAaIbHON KPpUBU3HOM. KPUTrMHT IpUMeHSNTe Torma, Korma aHU30-
TPONUS BapHorpaMMEl HacTpoeHa II0[] TeOMEeTPHIO CETH.

O6nacTk 3agaéTcsi 9KCTEHTOM. PeXuM, Ouamna30HB, KOJIUYECTBO TYPOB U OTMETKY MOBEPXHOCTHU
MOZKHO U3MEHUTH B pa3fere [OMOITHUTEILHO.

[TapameTp Yrto 3apaérT ITo ymonmgaHuio
O6acTh (3KCTEHT) 'paHUIE TeHepauu. -
Pexum OneKTpopa3BedKa Ulu JeKTpopa3Benka
ocemaHus.
KonuuecTBo npoduneit CKOJIbKO ITapaiielbHbIX 4
npodunen.
[Ilar nukeToOB, M PaccTosgaue mexnay nuketamu. 20
®onoBoe px, Om M (Hom.) ComnpoTuBneHue BHE 60
AHOMAaJIUH.
MunumaneHoe pK, OmM-M (Hom.) CompoTHUBJIEHHE B IIeHTPEe 10
[ISTHA.
Awvmiutyna EIT, MB (Horr.) I'nmy6buna muaumyma ETI, -100
006BIYHO MeHbIIe 0.
Awvnnutyna BIT, MB/B (Horr.) BricoTa anomanuu BII. 15
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[TapameTp YTo 3amaéT ITo ymonmuanuio

ITym pxk (dort.) Ions pasbpoca B 0.06
nor-mMacirrabe.
MakcuManbHOEe ocemaHue, MM [ myOmHa MyJbAbl B mociaegaeM 400

(Oom.) Type.

KonuyecTtBo TypoB ([o1m.) CKOMIBKO LIMKJIOB OJISI PeXXuMa 2
ocemaHuH.

3Hak ocemaHus (dor.) Bau3 (oTpuLlaTENbHOE) NI BrU3
BeJInYMHa (II0JI0XKUTENBHOE).

OtmeTka: 6a3a u amMrIuTyga, M [lnaBHBIN pebed 120 u 15

(Oom.) TTOBEPXHOCTH.

l'eodusnyeckue npodumu Cmnoi ToOYeK C MOJISIMHU. -

ITons anekTpopa3BeaKM:

» profile - Homep npodus;

* picket_m - mukeT B MeTpax OT Haudajsa npoduns;
* pk - metka IIK, Hanpumep I1K5+20;

* Z - OTMeTKa IIOBEPXHOCTHU, M;

* tho _k - px, OM'M;

* tho_true - pk 6e3 myma;

* sp - EII, mB;

* vp - BII, MB/B.

INonst ocepmanuii - profile, picket_m, pk, tour (Homep Typa), z (0TMeTKa, M), settle (ocemanue, Mm),
settle_true (ocemanue 6e3 myma).

1.12 Bpe3Ka NoapoOHOH MOBEPXHOCTH B PErHOHAIBHYIO

UHCTPYMEHT CIIMBAET ABE IIOBEPXHOCTH OJHON BEJIMYWHEI B OOHY, IOOPOOHYIO Ha YyYaCTOK M Peru-
OHaNIBHYIO Ha BCIO OKPYTY. 3afjada MOBTOPSAETCSA y TororpadoB U TUAPOJIOTOB - eTalbHas ChEMKa
B OTKpHITYI0 LIMP, - HO OT penbeda He 3aBucUT. KyCcT pa3BejOUHBIX CKBa’KUH B PETUOHAJIbHYIO MO-
Oesib KPOBJIM IIJIaCTa, JeTalbHBIM y9aCcTOK onpoboBaHUA B OOIYI0 KapTy COOepKaHUM - yCTPOMCTBO
TO XK€, BelIU4uHa 1rbasd.

Ha Bxom maoyT mBa pacTpa ¥ MOJIMIOH 30HHI Bpe3Ku. Ha BBIXOme OOWH pacTp B 3aJaHHBLIX OXBAaTe U
pa3pelneHun.

[TapameTp Yro 3amaér ITo ymon4aHuIo / COBET
[Togpo6Hast MOBEPXHOCTh Pactp yuactka. Ero cetka -
CTAHOBUTCS paboye.
PeruonanpHas NOBEPXHOCTh Pactp okpyru. [IpusBogurcs K -
ceTKe OApPOoOHOM.
30Ha Bpe3KHU (IIOJIUTOHEI) I'me octaércs nogpobHas -

IMOBEPXHOCTE. [JomKHa OBITH
yX&Ke e€ IMOKPBITU.

[Mupuna nepexona, s4eek Komns1io, B KOTOpOM OfHa 4
peruoHaabHON ITIOBEPXHOCTHU IIOBEPXHOCTH NIEPEXOONUT B
APYyTyIo.
CHSITME CUCTEMATHUYECKOTO MepnuaHa 110 KOJIbILY, MenouaHa
pacxoxkaeHus HaKJIOHHAA IIJIOCKOCTD UJIH He
CHUMAaTh.
OxBaT pe3yibTaTa [To pervoHasnbHOM, 10 110 PeruoHaJIbHOU
MOOpPOOHOM UMK 3aHaHHBIN
BPYYHYIO.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

f4elika pe3ynbTaTa 0 - kak y nogpo6Hoit 0
[TOBEPXHOCTH.

IIpepen pa3Mepa pel3ynabTara, Beriiie HEro0 HHCTPYMEHT 50

MITH siueek ([mor.) OTKa3hkIBaeTCs paboTaTs.

MuHUMYyM s4eeK IepeKpeiTuss  HwuxXke 9TOro ducina nompaska 200

(mom.) CUUTaeTCs HeHaAEXHOH, 1 00

3TOM IIHUIIEeTCsA B 2KYpPHaJI.

[IBe CTyIleHH, 1 OHH PAa3HOM MPHPOILI

CucreMaTHYeCcKoe pacxoxkaeHue. Y penbeda 3TO pa3Hble BepTUKAILHEIE CUCTEeMBI. ITogpobHas
CBhEMKA UOET B MECTHOM, OTKPHIThIE HAOOPH B reoupgHoi - COP30 va EGM2008, SRTM na EGM96.
PacxoxneHue u3MepsaeTcs MeTpaMU U OJMHAKOBO 10 BCEMY YYaCTKy. Y T'€0JIOTUM TO K€ MeCTO 3a-
HUMAIOT pa3Hble METOOUKHY YBSI3KH, OIPyras ormopa OypeHwus, MolIpaBKa Ha KepH IIPOTHB KapoTaxKa.

Crnaguth ero Henb3sd. CruaguTCsa Kpal, a BCSI peruoHalbHas 4aCTh OCTAHETCS IIOOHSATON UJIU OIy-
IIeHHOM, U BogocHop moeneT. [TI09TOMy pacxokaeHue CHUMAEeTCs 3apaHee, 10 KOJIbIly ITePEeKPHITUS
BOKPYT 30HBI BPE3KH, rie 00e ITOBEPXHOCTH €CTh.

BepéTcs MmemuaHa, a He cpegHee. B KOJIbIIO TONagaloT KPHIIIHM, KPOHLI, OMUHOYHEIE CKBAzKUHEI, U Y
pamapHBIX HAOOPOB 3TO BHIOPOCH B MECSATKU MeTpPoB. CpemHee OHM CMECTSIT, MefuaHa ycTout. Ha-
KJIOHHAS IIJIOCKOCTh HY2KHA TaM, I'le Y4aCTOK BEITSIHYT Ha AECSATKH KUJIOMETPOB U IIOIIpaBKa ycIe-
BaeT U3MEHUTHLCS 110 IJTomanu. Ilepen mOATrOHKOM BEIOPOCH KOJIbIIA OTCEKAIOTCS II0 ITPOIEHTHIISIM.

Ha moctossHHOM PaCXoXIeHNU MedrdHa U ITJIOCKOCTE Oal0T OI[I/IHaKOBI:Iﬁ Pe3yJibTaT, U 3TO HE omrm6-
Ka. [TnockocThk o KOJIBRLy C Hen3MeHHOM HeBsSI3KOu BEIPDO2KOAETCsA B KOHCTAHTY. Pazuuia MeXOy pe-
2KHMaMHU IIOSABIISAE€TCA TOJIBKO TaM, I'le PaCXozXKJeHHe MeHAeTCs I10 IIJIOIIagHu. HonpaBKa IIUIIEeTCA B
XKYpPHAaJl 4YUCJIOM, II0 HEMY UM BUOHO, 9YTO IIPOUCXOOHUT.

TpeTult pexum, «He CHUMaTh», HyKeH TOT[ia, Koraa 06e MOBEePXHOCTHU 3aBEIOMO B OJHOU CUCTEME U
TIpaBKa TOMBKO BHECET ommOKY. Tak ObIBaeT, KOrga moapo0Hasi ¥ pervoHaabHas MOOETN TTOCYUTAHbBI
V3 OOHUX U TeX JKe CKBaXKWH. B KypHa Ipu 3TOM BCE PABHO BRIBOOUTCS MEAMAHA I10 KOIBIY, U €CJIN
OHAa 3aMEeTHO OTJINYHA OT HYJIS, BEIOOP CTOUT IIEPECMOTPETh.

HecoBnanenue ¢popM Ha cThIKe. 37ieCch paboTaeT BeC, a He BEHIPE3aHHOE OTBEPCTHUE C IIOCJIEAYIO-
el UHTepIonsaiue. BHyTpHu 30HEI BeC ToOpo0HOM emuHMIIa, 3a 6y¢dhepoM HOMIb, B KOJIbIIle MJIaBHEIHN
rnepexop no GyHKIUM C HyJIeBOM MPOU3BOOHOM Ha KOHIIaX. [lepexoq BHIXOOUT TJIAAKUM II0 IIOCTPO-
€HH1O0, a He 10 GaKTy CTIaXKMWBaHUS, U B IIOB He IomnafgaeT GopMa, mpuayMaHHass MHTEPIOJISLUMe.
JluHeNHbIN TTepexoy man Obl TepejioM YKIIOHa POBHO Ha IpaHUIle KOJbIla, TaM, Ile ero U BEICMaTpH-
BaIOT T'UIPOJIOTH.

OxBaT ¥ pa3penieHue pe3yjabTaTra

OxBaT MO0 yMOTYaHUIO0 OEPETCS IO PETHOHAJIPHOM ITOBEPXHOCTH, IIOTOMY YTO CIIMBKY [EJIal0T pagu
BCel OKpyzKaloIllel TepPUTOPUH, a He paau ¢parMeHTa nog y4acTKoM. MOKHO B3SITh OXBaT ITOAPO0-
HOU WJIU 3afaTh PaAMKy BPY4YHVIO.

Auelika 3amaéTcs OTHENIbHO, ¥ Ha OONBIIOM OxBaTe 3TO 00s3aTenbHO. [TogpobHasi chéMKa ObIBaeT
CaHTUMETPOBOM, a PETHOHAJIbHA - TPUAIATUMETPOBOM Ha AECSITKH KujaoMeTpoB. CIIMBKa B IIare
MOoOpPOOHOI Hana OBl PacTpP, KOTOPOro He OniBaeT. [IAThOecsT KUJIOMETPOB IPHU TYeiKe MSITh CAaHTH-
METPOB 9TO TPHUJUIMOH sA4YeekK. [Ipu suelike B METP OCTAHETCS OBa C IIOJIOBHHOW MUJIIHAPOA, IIPH
IISITH MeTpPax CTO MUJIIMOHOB, IIPKU TPUIIIATH - MEHBIIE TPEX MUJIJTHOHOB.

IMosTomy mepen paboTOl CYUTAETCS pa3Mep Pe3yabTaTa, U IPU IIPEBHIIIEHUY TPeaeia UHCTPYMEHT
OTKa3bIBaeTCsi paboTaTh, Ha3bIBasl MOOXOMOSIIYIO TU4eiKy. IIpemen 3agaéTcss B MOMIOTHUTEIbHEIX Ma-
paMeTpax, II0 YMOTYaHUIO MATHIECAT MUJITMOHOB STUEEK.
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IMogpoGHOCTh BHYTPH 30HBI BPE3KH OrpaHMYeHa STYEeHKOM pe3ybTaTa, a He ChbeéMKOoM. CaHTHUMEeTPOo-
Basi Cb€MKa B MISITUMETPOBOM T'PHUME HACT HSITUMETPOBYIO HOOPOOHOCTh. ECiiu HyKHa BCS OeTallb-
HOCTb, Cy3bT€ OXBAT MO OKPECTHOCTEH y4acTKa.

Ipu ykpynHeHUU moapoOHasi IOBEePXHOCTh OCPENHSIETCs, a He BrIOUpaeTcs 1no y3jaM. Beibopka Ge-
PET 3HaUYeHUeE B y3JIe U TEPSET BCE, UTO OBIJIO MEXKAY HUMU, a Ha NOOPOOHOM CHEMKE 3TO U €CTh caMa
MMOOPOOHOCTb.

O06e mTOBEPXHOCTH PEXKYTCS II0 PaMKe Pe3yIbTaTa U IPUBOISATCS K €70 CETKE BMECTE C IIyCTOTaMu. Y
LIMP mycToTa moMeueHa CIyKeOHLIM 3HaYeHUEeM, U eTo 00513aTeJIbHO OI03HaTh, MHAYEe OHO UOET B
pacyéT Kak HacTosIas oTMeTKa. Koo TepeKphITHS HaXOOUT JaHHEIE TaM, I'Ile UX HeT, IToIIpaBKa
TepsieT CMBICH, a Ha BUM PacTp IIPU 3TOM IIPOCTO BCTaBJieH 6e3 nepexona. B XKypHasn MUIIeTCS O0JIs
siyeeK C JaHHBIMH Yy KaxKOOH ITOBEPXHOCTH. [100o3pUTENbHO GOJIbIast HOMs ¥ IOAPOOHOM 03HAYaeT,
4TO IIYCTOTa B €€ (aliyie He TOMedYeHa, U 3TO Haf0 IIOIPaBUTh [0 CIINBKU.

Y HaKIOHHOM IJIOCKOCTH B KYpPHAll UOYT €€ KpalHWe 3HAaYeHWS II0 IT0I0. III0CKOCTh CUUTAETCS
IO KOMIbITy BOKPYT Y4acCTKa, a IPUMEHSIETCS KO BceMy oxBaTy. Ha 60mbIllol paMKe OHa MOXKET YUTH
majieko 3a mpepesibl TOro, YTO BUIENa, ITI03TOMY ecliu pa3bpoc ImoIpaBKU 3aMeTHO GOJbIlle caMoTo
pacxoxmeHusi, 0epuTe MeouaHy.

30Ha Bpe3KH JOJIZKHA OBITH YK€ ChbéMKH

Komnb110o mepekphiTHst 6ePETCST CHAaPYyKHU 30HHL. Eciu mogpo0OHble faHHBEIe 00PHIBAIOTCS POBHO 110 HEH,
MMEPEKPHITHUS HET U PACXOXKIEHUE CHATh He 10 YeMy. MHCTPYMEHT roBOPHUT 00 3TOM IIPSIMO M MOJT4a
He CIIMBaeT. MondaiuBas CITMBKa Aaja Okl CTyIIeHb BO BECh AATYM, a Y3Hasu OBl 0 Hel Toraa, Korma
Ha IIIB€ BCTAHET MOTOK.

OTcroma npaBuiIo0. PUCYyHTe 30HY BPE3KU BHYTPH MOKPBHITUS IMOAPOOHON CHEMKH, C OTCTYIIOM XOTS OBl
B IIIUPUHY Iepexona.

YTo nmucarb B 2KYPHaA/I 1 HAa 9YTO CMOTpPEeTh

HHCTPYMEHT COOOIIIaeT YeThIPe BEJIMYUHEI - KOJTUYECTBO sTYeeK IIEPEKPHITUS, PACXOKAEHUE [0 MO-
IIPaBKX C MegUaHOW M Pas3dbpoCOoM IO ITPOLIEHTHUJIAM, OCTATOK IIOCJIE IIOIPAaBKMU M IMepernag MexXmy
COCEeIHUMH STYelKaMH, OTOEJIbHO B IIIBE B IO OCTAJIbHOMY ITOJIIO.

IMocnepuss nmapa u eCcTh Mepa NpuéMku. Ecny climBKa yIasnach, Iieperap B IIIBe He BHIAEJISETCS Ha
dboue obrruHOTrO penbeda. Ha mpoBepoyHOM clieHe co caBuroM 12.4 M pydHas CIIMBKAa JaBajla Ha
mBe ycTyt 14.5 M, mHCTPpyMeHT maéT 2.6 M npu ¢oHe moss 2.55 M. Korpa 1moB 3ameTHO 6osbiie GhoHa,
9TO IMHUIIETCA B 2KYPHAJI IIpenyIlpexiaeHueM, u OOBIYHO PacxoxaeHne CHATO HEBEPHO MJIKN IIepexon
CJIUIIIKOM y3KHUU.

[Tporansl BHYTPY HOAPOOHOM MOBEPXHOCTH 3aKPHIBAIOTCS PETHUOHAIBHOM, OTHETFHOTO 3aIlOTHEHUST
He TpebyeTcs.

OTcrofa BazkKHOE OTJIMYME OT PYYHOTro crocoba, KOTOPBEIM 3Ty 3amady pemraioT B QGIS, - Bripe3aTs
OBIPY B PEruoHabHOM 1Mo 6ydepy BOKPYTr MacCKM, CKJIEUTH U 3aMlOJIHUTh IIYCTOTY UHTEPIIOIALIMEN.
3mech Oblpa He BHIpE3aeTCs BOBCE, M IYCTHIX SUYeeK He BO3HUKAET, B KOIblle 06e MOBEPXHOCTU Oe-
pyTCs c BecoM. MIHTepHIoONAINg B ObIpe TpuayMasa Osl ¢opMy, KOTOPOM B HAHHLIX HET, @ BeC OepeT
TO, 4YTO y2Ke eCThb C IBYX CTOPOH, ¥ MeHsIeT UX OOJIIO.

U rnaBHoe. CTynieHbKa Ha IIIBE BO3HUKAET HE OT CItoco0a CKJIEHKH, a OT CUCTEMATHYECKOTO PaCcX0XK-
meHus MexXay Habopamu. Ecyiu ero He CHSITH, IIOB OCTAHETCS BO BECh AATYyM, YEM [BIPY HU 3aII0THAMN.
Ha nipoBepoYHOI ClleHe 3aKPHITh OBIPY PETUOHANBHOM 063 CHATHUSA PACXOXKAEeHUI HaéT ycTyn 14.4 M,
a CIIMBKa C IIOmpaBKoM - 1.62 M nipu ¢poHe penbeda 2.12 M.

Ecnu B pe3ynbTaTe BCE XKe OKal3aJiMCh NYCThle SYeWKH, UX KOJIMYEeCTBO IIUIIEeTCS B XKypHal. IIlycto
MOKeT OBITh TOJIPKO TaM, Toe HeT HU OJHOM M3 OBYX ITOBEPXHOCTEHN, OOBIYHO peruoHaabHas He TO-
KpBLIBaeT 3aJaHHLIA OXBarT.
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Tomorpadusi: penbed U3 OTKPBITHIX TaHHBLIX

I'pynna «2. Tonorpadusi» oTBedaeT Ha YaCTHIHM 3aIpoc - MaKCUMaJIbHO KaueCTBeHHAasI Mofeb pe-
needa U3 OTKPHITHIX JaHHEIX U3 KOPoOKH. [lapamHbIil BXom B rpynmny 9To 3arpy34uuk LIMP mo pamke.
PsimoM ¢ HUM CTOMUT BeKTOpHasi TornoocHoBa 3 OpenStreetMap u Topo2Raster, cTposinuii penbed
U3 TOYEK U U30TIUHUU.

,E[anbme UAOyT IIOATOTOBKA pem:ed)a C 3all0OJTHEHUueM HOHI/I)KGHI/IfI, YKIJIOH C 3KC1‘[O3I/II.II/IGfI Y BEPIIXHEI.
CTOK ¥ aKKyMYJISAIUS, peUHasi CeTh, 6acCeMHEI ¥ BOOOCOOPH BHIHECEHH! B Ipynny «6. T'uapoiorusi»,
OHa ITPOAOoJIZKaeT 3Ty Ueno4Ky. Huuero goycraHaBaIuBaTh 01 9TOT0 He Hy2KHO, HU GRASS, HU SAGA,
HU OPYTUX CTOPOHHUX MOAYJIEH.

Psamom crout rpynna «2. Tomorpadgusi: THarHOCTHKa U MpaBKa». B Heé BEIHECEHHI UHCTPYMEH-
THI TIPOBEPKHU TOTOBOTO peskbeda - pa3fgeneHne ropu3oHTanel Ha Habophl, HeBsi3Ka MpoTuB LIMP u
NOUCK TeppacuHra. OTgenpHas rpyniia Hy2KHa IIOTOMY, Y4TO OATPYyNII B Processing HeT, a gepXkaTb
IIPOBEPKY BHYTpU pabodell 1IenOYKH HEeYOOOHO, OHA pPa3pHIBAET IIOC/IEN0BATEIbHOCTh IIOCTPOEHUS.
HymMmepaliusa HHCTPYMEHTOB ITPU 3TOM CKBO3Has C ToIorpaduei.

Bce BRIXOOHBIE CJIOM T'PYIIIH CKJIafbIBaloTCA B rpynny Tomorpadusi nepeBa Cl0EB, YTOOH HE TO-
HYTh cpenu pabouux CI0E€B MpoeKTa. MHCTPYMEHTEI I'PYIIIE CTEHIKYIOTCS OAPYT C OPYTOM. 3arpy34yuk
2.01 oTmaét rotoByo mMeTpudeckyio LIMP, kotopasi 63 BCAKMX MaHUNYJISAIUN UAET B M30JIMHUU
(1.04) u B mo6oit pacuéT rpynmnbl. BomoToku u3 2.02 u peyHas ceTh u3 6.02 mogxomsiT TalbBeraMu
B Topo2Raster (2.03) KaK ecTb, IOTOMY YTO UX BEPIINHEI UOYT BHU3 II0 TEYEHUIO.

Puc. 17: IlonHasa Ueno4Yka rpynns Ha feMo-pefibede: OTMEIBKA, pedHas CeTh TOIIIUHOM 10 MOPAIKY
Ctpanepa (6.02), rpanuns 6acceriaon (6.03) u Bepiuss (2.06).

IMonuEIN TepedYeHb II0JIel BEIXOMHBIX CJIOEB - B Ipunoxenuu IIpodunnu anexrpopa3Beaku / IIpo-
bunu ocemanuu (pasmen «I1osst meMo-CI06B» B KOHIIE PYKOBOICTBA).
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2. Tomorpadpus

2.01 3arpy3ka IIMP o pamke

3arpyxaet [IMP no pamMKe M3 OTKPHITOT'O XpPaHUJININA, 6€3 PerucTpaluy U KI4el, Ha BHIOOD U3
TPEX UCTOYHUKOB. [IMMTKM cOOMPAIOTCsA B MO3auKy 6e3 IITBOB U IIEPENPOELIMPYIOTCS B METPUYECKYIO
CUCTEMY KOOpAWHAT C KyOM4YeCKOM MHTepronsuueit. Chpble rpagyCHBIE JIUTKY B aHaJIu3 He IIoma-
maioT, moaToMy ocobenHocTh GLO-30 ceBepHee 50 mupoTH (YKPYIIHEHHBIH IIaTr 10 goirore) obpa-

0aTLIBAETCS aBTOMATHYECKH.

[TapameTp

YTto 3amaéT

[To ymomr9yaHuIoO / COBET

HcTouHuk penbeda

Pamka 3arpysku

IleneBas CK

Pa3Mep sueliku, M

Crnaputh penved (FPDEMS)

l'upgporioruyeckast KOppeKuusa

CrimaxkuBaHHE: OKHO
HOpMaleH, s4yeek (moIl.)
CrmaxuBaHUe: IOPOT
pasnuuus HopMaJieH, rpaf
(mor.)

CrnaxkuBaHue: KOJIMYeCTBO
IIPOXOMIOB (IO1I.)

Epsilon ykiona npu
3aroJHeHuu, M ([OoI1.)

[Mpemen KOMUYeCcTBa IJIUTOK
1x1 rpagmyc (mot.)

LIMP (meTtpuueckass CK)

GLO-30 (Copernicus, DSM:
BBICOTHI 10 KPOHAM U KPOBJIISIM),
GEDTM30 (DTM 06e3 jyteca u
[IOCTPOEK, MaIIuHHOE
obyuenue o ICESat-2/GEDI)
nnu Mapzen Terrain Tiles
(c6opka SRTM, ArcticDEM u
HanoHaNbHEIX [IMP).

Oxsat B mo6oiu CK,
MMePeCYUTHIBAETCS B I'PAyChl
aBTOMAaTUYECKH.
MeTtpuueckas CK Beixoma.
ITycto = CK mpoekTa, ecnu
MeTpudeckas, uHade UTM mo
LIEHTPY PaMKH.

[Ilar BEIXOOHOTO TpuAa Iocie
repenpoenupoBatHus.
CrmaxuBaHUE C COXpaHEHUEM
OpOBOK (CM. HMKE). BBEIKJI. =
CHIPO¥M pacTp HUCTOYHUKA.
3anonHeHUe JTOXKHBIX
MMOHUKEHUM, YTOOH Bofla
TekJia BHU3. CHATH OJI9 KapcTa
U MYJIb OCEIaHUs.

CropoHa oKHa ¢puIbTpa
HoOpMaJselu, HedeTHasd.
CTporocTts coxpaHeHUsS
rpaHel: MeHbIIe -
arpeccuBHEE COXPaHEHUE.
BHeIIHuX 11aroB mepec6opKHu
BBICOT.

MuHMMAaTbHBIN YKIIOH Ha
JI0CKOCTSX. 0 = MOOHATH
TOJIBKO SIMBI IO CJIHBA.
CTpaxoBKa OT CIIUIIKOM
6omnbiroi pamMiu g GLO-30 u
Mapzen.

Brixoguou pactp float32, ciou
B rpytmie Tomorpadus.

GLO-30

MyCTO

30

BEIKIJI.

BKII.

11

15

0.001

25

HcTtounuK penbeda - kaoueBoii BEIOop. Copernicus GLO-30 310 nudpoBasi MOIOelIb IOBEPXHO-
ctu (DSM), BBICOTH CHEMAIOTCS 110 BEPXY KPOH U KPOBeJb, a pa3faeTcsa OHa NJINTKaMU II0 Ipany-
cy. GEDTM30 sTto nudposas momenb penbeda (DTM) ot OpenGeoHub nop nuniern3ueit CC BY 4.0.
Jlec u mOCTPOMKY CHSITH MaIIUHHBIM 00ydeHueM mo pgaHHbM ICESat-2 u GEDI. ITonm momorom Je-
ca GEDTM30 3aMeTHO TOYHEee, U 3TO IMOATBEePKIEeHO He3aBUCUMOU IIPOBEePKO. Pa3maéTcss eqUMHBIM
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rinob6ansHBEIM 0051auyHbEIM GeoTIFF. I necuctoro IlpukaMbsa DTM 0OGBIYHO IPEeONIOYTHTENIbHEee, OIS
OTKPBITEIX Y4aCTKOB pPa3HHIla Mara.

Mapzen Terrain Tiles 310 c6opka oTKpHITEIX [IMP, KOoTOpYyI0 Mapzen co6past 1 BEIJIOZXKUIT B OTKPHI-
Teie maHHbie AWS. ITo Poccuu B Heit SRTM 30 M roxHee 60-#1 mupoTsl U ArcticDEM ceBepHee, TO
ecTb 1o [Ipukamsbio 9T0 TOT Ke SRTM. 3a pybexkom B cOOPKY BXOIOAT HallMOHAIbHEIE Momenu: CIITA
ot 1 mo 10 M, BenukoOpuTtanus 2 M, Hopeerus 10 M, ABctpanusa 5 M, HoBas 3emangus 8 M, mo EB-
pomie EU-DEM. TInuTKu nexkaT NUPaMUAON YPOBHEH, M YPOBEHD OAOUPAETCS II0 Pa3MepPy SUEHKH:
MMUKCEeJIb IJINTOK OepEeTCcs He KpynHee si9erku, Ha mupoTe [lepmu nipu 30 M 910 0kKojo 20 M. Tam,
e ecTh ogpoOHbIe HAIlMOHAJIbHLIE MaHHBIE, MeIKas suelka a€T HacTOAIIYyI0 HogpobHOCTh. I'me
WX HET, MeJIKasd g4delKa TOJIbKO pacTUT (aiiyii. BombIITMHCTBO UCTOYHUKOB cOOpKY, Kak u GLO-30, mo-
Oeny MoBepxHOCTH. Eciiu pamMKa BenmvKa [Jis 3aJaHHOM TYEeWKM, MHCTPYMEHT OepET YPOoBeHb rpybee
u nuIreT 00 3ToM B XKypHan. UCTOYHUK Ioe3eH KakK He3aBucuMas nmposepka GLO-30 u TaM, roe OH
OaeT HallMOHaJILHYIO MOIEb.

[TapameTpsr:

* PamMmka 3arpy3kKH - oxBaT B 11000 CK, BHyTpu IepeBOOUTCS B IPanycChl O BEIOOpa JaHHBIX.

* IHeneBas CK - metpuueckasi CK pesymnbrata. [IycToe 3HaYeHHE BKIIOYAeT aBTOMAaTHUKY, Oe-
pétcsa CK mpoekTa, eclii oHa MeTpudecKas, nHade 3oHa UTM 1o LeHTpPy paMKu. ['pamycHas
neneBasi CK OTKJIOHSETCSI C BHATHBIM COOOIIIEHUEM.

* Pa3zmep si9eHKH, M - 110 ymMomuaHuioo 30, pogHoe pa3pemrenune GLO-30. [Inst Mapzen siueiika
3aMaéT eIle U ypoBeHb IIJIUTOK.

* 'maponoruyeckasi KOppeKIHUs - BKIIOYEHa 10 YMOJTYaHUIO, JIOXKHEIE ITOHUKEHUS 3all0JIHA-
10TCs cpa3y (cM. 2.04), yToOBI Boa Ha MOMENIH TeKJjla BHU3. [IJIs1 3aay4, rae BaKHbl 3aMKHYTHIE
KOTJIOBUHEHI (KapCT, MyJIbOEL OCedaHmii), (p1akoK CHUMUTE.

* B lonmonuuTtensHo nexaT Epsilon yki1oHa npu 3anojxHenuu u [Ipegen KkojindecTBa IIN-
TOK (3amiuTa OT CIIy4YallHOU paMKU Ha IIOJICTPaHHL).

OTkKa3 ceTH WM paMKa IIeJIMKOM B OKeaHe 3aBepIIaloTCS HMOHSTHHIM COOOIIeHHEM, a He IIYCTBHIM
pactpoM. Uctouruk pmaHHBIX - Copernicus DEM © ESA, oTKpEITas JIUIIEH3US OOMyCKaeT KUCIIOJIb-
30BaHue ¢ yKasaHueM ucrtounuka. GEDTM30 © OpenGeoHub, CC BY 4.0. ¥ Mapzen Terrain Tiles
aBTOPHI CBOM [JIs1 KaXMIOM COCTABHOM YACTH, XKXYPHAJ 3arpy3Kd OaEeT CCBUIKY Ha UX MepedeHb
(github.com/tilezen/joerd, docs/attribution.md), u nmpu ny6nukamuu yKa3siBaTh Hago UX.

2.02 3arpy3kKa TONOOCHOBBI II0 paMKe

BexkTopHbiit 6nu3Her 3arpy3unka LIMP. ITo Toi xe pamke 3abupaet u3 OpenStreetMap cmou gjis
paboTrl ¢ penbedoM.

[TapameTp YTo 3amaét ITo ymonm4gaHuio / COBET

Pamka 3arpy3ku Oxsart 3anpoca k OSM -
Overpass. [lepKaTb CKPOMHEIM
- OOJIBIITE 3aIPOCHL CEPBED

pexer.
IIpenmen nnomiagu paMKH, KB. CTpaxoBKa OT Ype3MEPHOTO 0.5
TpagycoB 3amnpoca.
TaiimayT 3ampoca, C Oxwupanue orBeTa Overpass, 90
IIpU OTKa3e UAET Iepexon Ha
3epKaio.

BrIXOmHEBIE CIIOM - BODOTOKM, BOIOEMHI (IIJTIOCKOCTH), BEPIIHUHEI C rToneM ele, o6priBhI (Oapreprl). Bece
nmorapgaioT B rpynny Tonorpadus.

* BoooToKH - peky, pydybu U KaHaiel. B OSM BOOOTOKU PUCYIOTCSA BHU3 10 TEYEHUIO, II09TOMY
cIIo# roguTcs TanbBeraMu B 2.03 6e3 IOATOTOBKHU.
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* BomoéMBbI - 3aMKHYThIE KOHTYPHI 03€D U IIPYAOB, MJIOCKOCTH MOCTOSTHHOM BeICOTHI Oiist 2.03. Co-
CTaBHBIE MYJIbTUIIOIUTOHEHI (60JIBINIME 03€PA U3 HECKOJIBKUX Way) IIepBasi BEPCUS MIPOITyCKaeT.
* BepmuHBI C OTMETKaMH - TOYKHU natural=peak c BEICOTOU €ele, TOTOBBIE OTMETKHU BEPIIIUH OIS

2.03 u xkoHTpOJL Onsg 2.06.

* OOpHBIBEBI U HAaCKINH - TUHUYU pa3phiBa penbeda s 2.03.
* BeperoBasi JIHHHUS - TI0 YMOJTYQHUIO BHIKTIOYEHA, Hy?KHA HAa IPUMOPCKUX TEPPUTOPHUSIX.

Berxog B CK mpoekTa, nuHuM 00pe3aioTcs mo pamke. [Iyonuunbie cepBepsl Overpass UMeIT ITUMHU-
THI, IPU OTKa3e OCHOBHOTO CepBepa 3allpoC YXOOUT Ha 3epKasio, Ajsi OOJbIINX TEPPUTOPUN YMEHbB-
IauTe paMKy WM NOOHHMaWTe Npeden miollagu B [TOMOJIHMTEIbHO. [laHHbe - © y4YacTHUKHU
OpenStreetMap, nuriersust ODbL.

2.03 Topo2Raster (penbed U3 BEKTOPOB)

Ctpourt penbed U3 BEKTOPHBIX JaHHBIX MYJTbTUCETOYHON MHTEPIIOJNALNEN OT rpyboil CEeTKU K TOH-
Ko, mo motuBaM ANUDEM. MHCTPYMEHT 3aKpHIBaeT KITaCCUYECKYI0 3aaauy. EcTh oTiidpoBaHHBIE
TOPU30HTAJIN TOMOIIJIaHa, OTMETKU BBEICOT, PEKU U 03€pPa, a Hy?KEH KOPPEKTHHIN I'PUl.

[TapameTp

YTo 3amaéeT

[To ymMom4aHuio / COBET

Touku BEICOT
ITose BBICOTHI TOUEK

H3o0nmuuun

ITosie BEICOTHI U30INHUM
TanbBeru (BHU3 II0 TEYEHUIO)

OOpuIBH (Dapbeprl
CTJIaXXKUBaHUA)
Bec nuamMepeHHBIX OTMETOK

(mom.)

Bepx dopm, Hus dpopm

[Tomne cBsi3u GOPMEI

[Tonme oTMeTKU CTOPOH (HOpM
(morr.)

OyHKIMSA (GOPMEI ITOTIEPEK
(mor.)

O3épa u ype3 BOILI

[Tone oTMeTKYU ype3a

OxBar

PasMmep s4yeliku, M

Crno#t oTMEeTOK (HaIlrpuMep,
BepiuHH 2.06).

ATpubyTt Z y TO4exk.

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

ATpubyT YyPOBHS Y U30TUHUH.
JIuHWY peK, BEePIIUHEL
HamnpaBiieHbl BHU3. CeThb 6.02 u
OSM nogxopsaT Kak eCTb.
JIuuuu, BOOIb KOTOPHIX
Iepenaj He pa3Ma3bIBaeTCs.
B of1ed siuelike u3MepeHue
TepPeBeNMBaeT BEPUINHY

o pPOBaHHOM TOPUIOHTAIIH.
1 = KakK paHbIIe.

CTtopousl GOopM C OTMETKaMM:
OPOBKHU U ITOMOIIBEI, TPeOHU U
OCHOBaHMUS, BeplINHAa TOYKOIM.
Cwm. pazgen «IloBepxHOCTH
MeXKy CTPYKTYPHBIMU
JTUHUSIMU».

OpvHaKOBOE 3HAUEHUE Y BCEX
00BEKTOB OOHOM (hOPMEIL.
Ecnu y nuHuH HET Z.

JInHeliHas - HPOEKTHHIN OTKOC,
IJIaBHAS - CKpYyTJIeHue ¥
KPOMOK.

[TmockoCTH BOHOEMOB.
OTtmeTKa ypesa. [Iycto = Z
y3J10B (HAKJIOH) UM MUHUMYM
Oepera.

Pamka BrIxOga. IlycTo = mmo
BXOIOHBIM CJIOSIM.

IMTar BEIXOOHOTO Tpua.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

3amoIHUTH IIOHUKEHUSA B l'upgposorudeckass KOPpeKUUsa  BKIIL.
UTOTE pe3yibTara.

HUrepamuii crinaxXuBaHUA Ha I[TpoxomoB BHYTPEHHET O 60
ypOBeHE (OO1I.) Crila>kuBaHHUS IIOJIS.

MuHuManbHOE ITafeHne lapaHTHPOBaHHKEIN YKIIOH 0.01
TaJjibBera, M/s4elKy ([or1r.) BIOJIb PEK.

Epsilon yknona npu MuHMManbHBN YKJIOH Ha 0.001
3arojHeHuu, M (Jort.) IIJIOCKOCTSIX IIPU 3alO0JIHEHUU.

Penved BrixomHot pacTtp float32. -

Hy>KHBI TOYKY HUITH U30IUHUHU (XOTs OBl OMMH MCTOYHUK BHICOT). [IpHOPUTET OTMETKHU ype3a TaKOoH -
Z y310B (HaAKJIOH PeKH) BHIIIE MOJISI OTMETKH (IIJIOCKOCTh), ITOJIe BEIIIIe MUHUMYyMa Oepera.

Kaxxmerit TuI BXxoma padoTaeT CBOMM OTPaHUYEHUEM:

* TOYKH BBICOT ¥ H30JIMHHH - JKECTKME Y3JIbI, IOBEPXHOCTh Yepe3 HUX ITPOXOOUT TOUHO. HyxeH
XOTsI ObI OOMH U3 3TUX CJI0EB, V KAaXKIOT0 BEIOMPAETCS YUCIIOBOE M0JIe BHICOTHI.

* TanbBeru - IpUHYOUTEIbLHOE MOHOTOHHOE TTaJiIeHUe BHU3 10 TeUeHNI0. BEPIINHLI TUHUH TOTXK-
HBI UATHU BHU3 II0 TeueHUIo, BogoToku OSM (2.02) u peuyHas ceTb (6.02) moOgxomsT KakK ecCTh.
MuHuManbHOE IIafieHNe Ha S4elKy 3afa€Tcs B [JONOITHUTEJIBHO.

* OOpBIBEI - GapbepHl criiaxuBaHus. [I0BePXHOCTH II0 CTOPOHAM 0OphIBa HE3aBUCUMEI, IIepenas
He pa3Mma3biBaeTcsi. CaMa JIUHUS MIUPUHON B SUEHKY MOJIyYaeT IPOMEKYTOUHYIO BEICOTY.

* VYpe3 BOObI - TPU IPUOPUTETA BEICOTHI Ha KAXKOEIM 00BEKT, CIIOM MOKET CMelInBaTh TUITHL. Eciu
y IIOJIUTOHAa TPEXMEPHBIE BEPIINHE (3amaH Z B y3J/lax), ype3 UHTEPIIOJIMPYETCS II0 UX BEICOTAM
¥ HaKJIOHSETCS BOOJIb PYCJia - TaK 3aaéTCs MafileHue YPOBHS PEKH OT MCTOKA K yCThio. Eciin Z
HEeT, HO 3aIl0JIHEeHO I10JIe OTMETKH, OOBEKT IepPKUTCS TOPU30HTAILHOM IJIOCKOCThI0. Eciu HeT
HU TOTO, HU OPYTOro, YPOBEHb OePETCS aBTOMATUYECKU 10 MUHUMYMY IIpUiieralomiero 6epera.
PasHoTumHbEIE 00BEKTH B OHOM CJI0€ pa3buparoTcs KaXKOblli CBOel BETKOM, 03ePO IIJIIOCKOCTHIO,
peKa HaKJIOHOM.

BHYTpM Ha KaXX[OM YPOBHE CeTKHM paboTaeT OBYXTaKTHHIN KA. CHauala MeMOpaHHOe CrilaXKuBa-
HHUEe CTABUT KapKac U JePXKUT OTPaHUYEHUs, 3aTeM ITOJIMPOBKA MUHUMAJIFHOM KPUBU3HOM IO CTEH-
cuny Bpurrca youpaet MmeMOpaHHOE CMeIeHUe MeXAY KPUBEIMU U30TUHUAMEU. Ha KpyroBOM TecTe
(memo-penbed, ropusoHTanu yepe3 4 M, BOCCTAHOBJIEHNE, CPAaBHEHUE C OPUTHHAJIOM) MOJTMPOBKA
CHUXKAaeT omuOKy IPUMEPHO Ha TpeTh. OCTAaTOYHBEIM MaKCHUMyM OIIMOKY KUBET Ha BepPIIMHAX BEHI-
Ille IIOC/IegHeN TOPU30HTalIy, II09TOMY OTMETKU BepPIIWH BO BXOOHBIX HAHHBIX 3aMETHO yIy4IIaloT
MAaKyIIKH - UMEHHO TaK TOmorpadkl U MOOMIHNCHBAIOT KAPTHI.

OxBarT 10 yMOT4aHUI0 O€PETCH 10 CJII0SIM C OTCTYIIOM ABe suelku. Bce cimou npusBopsTcsa K CK mepso-
T'0 3a[TaHHOTO CJIOS, OHA AOJI2KHA OBITH MeTpu4Yeckoi. PUHATbHOE 3all0THEHHE MOHHUKEHHH BKITIO-
YEeHO II0 YMOJIYaHUIO, €r0 JIOTUKAa onucaHa B 2.04.

TpéxMepHbIe TaJIbBEeru

TamnbBer 63 0TMETOK paboTaeT yciIoBueM. Booib HETo mogaepKuBaeTCs NageHue BHU3 10 TeYEHHUIO,
a KaKas TaM BBICOTQ, pelllaeT UHTEPIIOIATOP 10 OKPYZKAaIOIIUM HaHHBIM. EC/IN y TUHUU €CTh OTMETKU
BEPIIUH, OHU CTAHOBSATCS KECTKUMH y3JaMH, U IIPOMEP MO PYCiIy HadyWHAeT 3afgaBaTh OHO, a He
MMOJCKa3bIBaTh HallpaBIeHUE.

OTMeTKHY IIPU 3TOM OOUH pa3 HPUBOOATCS K MafaiolliM BHHU3 10 TeUYeHHI0. [I[pyynHa He B aKKypaT-
HOCTH, a B YCTPOMCTBe pacuéTta. I3aMepeHus o PycCIly UIyMsT, ¥ OTAeIbHEIE BEPIINHEI YXOOSIT BBEPX
110 TeYEHHUIO.

Takoi Y3€Jl CIIOpuil OFI C IIPDUHY2KOEHUEM IIaJeHUuA Ha KaXIou urepanuu. Penakcamusa IIPUIIITNU I -
BaeT H‘Iefle K OTMETKE, IIDUHYXKIEeHNEe ITPOOdaBJINBaeT e€ HMUXe, U Tak II0 KpPyTy. ITocne IIpuBEeOeHud
IIPUHY2KOEHNEe CTAHOBUTCA HYCTOﬁ onepauneﬁ U CIIOPUTH HE C YEeM.
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Puc. 18: CneBa BXOOHbIE OTPAaHUYEHUS: YIIJIOTHEHHBIE U30IMHUM (1IBET 110 BLICOTE) U TTIaBHBIN Tallb-
Ber. CIrpaBa BOCCTaHOBJIEHHBIN penbed.

HpaBKa I/IJZ[éT TOJIBKO BHHU3, OTMETKY BHIIIIE I/I3MepeHHOfI WHCTPYMEHT HE BBEIOYMEBIBAET. Eé manbonb-
Illasd BEeJINYKHAa IIeYaTaeTCda B XKYPHaJl, U II0 Hel BUIOHO, HACKOJIBKO ITyMHBIM OBITT IIpoMep.

OTHmenbHO CYUTAIOTCS TYEHKH, Tie OTMETKa TaJIbBera PAacXOOUTCS C APYTUM y3JI0M OOJIbIlle YeM Ha
NATH CAHTUMETPOB. OGBIYHO 3TO ITepecedYeHre pyciia C TOPU30HTaIbI0, M TaM IPUHUMAETCS OTMET-
Ka TanbBera. KonnuecTBo TaKUX MECT BHIBOOUTCS IIPeOyIIpekIeHNeM, Mojda pellaTh TaKoM CIIop
Henb3s. JIuHus 6e3 0TMETOK BeHIET celbsi KaK IIpexKIe, Pa3HOTUIIHLIN CJI0OM pa3bupaeTcs Mo 00bek-
Tam.

HOBerHOCT]: MeXKNy CTPYKTYPHBIMH JINHUSAMH

Bxonm OOpBIBBI 3amaét Oapbep, Ilepelarn BOOJb IMHUK He pa3Ma3bklBaeTCs, HO caM Iiepenay JINHUS
He 3aaé€T, IOTOMY YTO OTMETOK y Heé HeT. [lapa BxomoB Bepx ¢opm u Hu3 ¢dopm pemraeT obpart-
HYIO 3aa4y - IIOCTaBUTh POBHO TY IIOBEPXHOCTH, KOTOPad 3agaHa OIByMd CTOPOHaMM C U3BECTHEIMU
OTMETKaMMU.

3ayeM 3TO HYXKHO, CKa3aHO B OTPaCIeBHIX TpeOoBaHUIX K ITM(GPOBEIM IJTaHaM. Penbed, co3maHHBIN
aBTOMATHUYECKH, HEOOXOOUMO UCIIPABUTh BPYYHYIO, COTJIaCOBAB C BRICOTAMH ITOMIIOPHBIX CTEHOK, OT-
KOCOB U Hachkllel. MHCTPYMEHT 3aMeHsIeT 3Ty NPEANHUCAaHHYI0 PYYHYIO IPaBKy IIpaBuioM. Bropoii
agpecar 3TO IJIOIagHble KaphePhl, BLIEMKM, HAaCBhITIM U OTBAJIHL.

T'opu30HTaIK BHYTPHU HUX 10 HOPMATHUBY HEe OMKUCHIBAIOTCSA BOBCce. CTPOUTEL TaM pejibed GosbIlle He
13 Yero, KpomMe OPOBOK U IOIOIIIB.

CTOopoHA - 3TO MHOZKECTBO. B Bepx unIu HU3 BXOOUT 1000 KOIMYECTBO JIMHUN U TOUEK C OMHUM
3HaYeHMUEeM II0JIsSI CBSI3U, M PACCTOSTHHE CUUTAETCS OO0 OObeOIuHEeHUS MHOXKeCTBa. M3 ogHOTo 3TOTO0
ITpaBujIa BEIXOOST Bce ciaydau. OTKOC 9To 6pOBKa U ITOMAOIIIBA, sSiMa 9TO 3aMKHYyTast 0POBKa M TOYKa Ha
IOHe, KaHaBa 9TO ABe OPOBKM U TMHUS OHA, KOJbIleBas maMOa 9TO ABe 3aMKHYThIEe TUHUH, 6eperoBoit
yCTyII 9T0 OPOBKA M 4acTh ype3a. CMeIIuBaTh JIMHUYU U TOYKH B OQHON CTOPOHE MOZXKHO.

OTMeTKH 0epyTCs 110 IPUOPUTETAM - BEPIIUHEI C Z, 3aTEM II0JIe OTMETKH, 3aTEM O00BEKT OCTAETCS
O6aprepoM u B popmy He cobupaeTcs. [Topora 3HaUMMOCTU B UHCTPYMEHTE HET. 3alaHbl [IBE CTOPOHEI
- CTPOUTCS IOBEPXHOCTD, 3aflaHa ofHa - paboTtaeT 6aphbepoM. PellleHre nmprHUMaeT Yel0BeK, Koraa
pHUCyeT BTOPYIO JTUHUIO.

Kak cumraercsa. COOTBETCTBUE TOYEK MEXKOY CTOPOHAMU He HINEeTCd. 19 KaXXOou SYEeUKU CUU-
TAIOTCA TOYHEIE paCCTOHHI/IH oo 060HX MHOZKeCTB BMeCTe C OTMeTKOﬂ 6HPI)K&I>1LLI€1"O NCTOYHUKA, BeC
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paBeH OTHOUIEHUIO PACCTOSTHUM, OTMETKaA JIMHENHA 110 Becy. [lepexéct reoMeTpruu IIpU 3TOM HEBO3-
MOXKEH II0 TOCTPOeHHUI0. Tesro ¢GbopMBI YXOOUT B My/IbTHUCETKY KECTKUMHU y3JIaMU, a ero I'paHula mo-
MMOJTHUTENbHO paboTaeT 6aprepoM, YTOOLI BHEITHHUE [aHHBLIE HE IIEPETATHUBAJIN IIOBEPXHOCTh Yepes
ycTyn. CxeMa penakcalluy He TporaeTcs.

IIena meTtoma. bruxarimas To4Ka ¥ COOTBETCTBEHHAs TOYKa 9TO He OOHO U TO Xke. [Ioka oTMeTKU
IIOCTOSIHHEI, pa3HUIE HeT. Korga oTMeTka 6pOBKY MEHSIETCS BIOJIE U30THYTOM (POPMEIL, IIOBEPXHOCTH
ClerkKa yBOOUT OT MMHEWYaTOH, a Ha BOTHYTHIX yTJIaX BO3HUKAET MeauaJibHas OCh, e OIuKauIIui
HCTOYHUK IIepeKJII09aeTCss CKaYKOM U [I0OBEPXHOCTD IIoJIydaeT 3anoM. O6a 4rcia MepsiioTcs Ha CUH-
TeTHUKe, Ha peaanoﬁ CbEMKE UX MEPUTH HE IIPOTUB YE€ro, daHaJIMTU4YEeCKOI'O 3TaJIOHa TaM HEeT.

Y9To neuyaTaeTcs B XypHa. [To Kaxnoi ¢opMe UAYT KOJIUYECTBO AYeEEK Tejla, MeIuaHHas MIupu-
Ha B A4YeHKaxX, PAacXOKOeHNe OTMETOK B MeCTaX CXOXKOEHUS CTOPOH M KOJIMYECTBO OOBEKTOB, IIPO-
MyIIeHHBIX U3-3a OTCYTCTBUSA OTMETOK. OTHENbHO BEIBOOUTCS IIpenynpexaeHne o GopMax yKe OBYX
siYyeeK - B pacTpe TakKo¥ (OpPMEBI HET HU IIPU KaKoM MaciuTabe, HaJlo MeIb4YUTh T4ehKy. OguHOKNe
CTOPOHHI U 00BEKTHI 6€3 CBA3U B XKYpPHAJI YXOOSAT C IPUYUHOM.

I'paHuIIa 06/IaCTH HOCTPOEHHUST

TTonuToH OrpaHUYMBAET MOBEPXHOCTD TaK e, Kak outer boundary B cucTeMax MPOEeKTUPOBaHUs. 3a
rpaHulledl pacTp He BeImaeTcs, TaM nodata.

Baxxna He cama oOpe3ka, a MOMEHT, KOTfla OHa IpUMeHseTcs. Macka Hak/JIageBAeTCS MOCJIE€ WH-
TEPIIONIALNY, @ He OTCeYEeHUEM BXOMOHHBIX MAaHHBLIX. TOYKY, TOPU3OHTAJIM U TaJIbBETH 3a IIpefesiaMu
TPAHULEI IPOAOJIKAIOT (OPMUPOBATH ITOBEPXHOCTh Y CAMOM I'DAHUIILI, IIO9TOMY Kpas He 3aBOopadu-
BatoTcs. Eciu GBI MBI BMECTO 3TOT'0 00pe3asiu BXOfI, Y TPaHUIIBl BO3HUK OBl UCKYCCTBEHHBIN 1eperuo,
WHTEPHIOSITOPY CTasNo OBl HEe Ha YTO OMEPETHCS C BHEITHEN CTOPOHEL.

Cro#t rpaHUIIE ITOJaBanTe B 1000 CUCTEMEe KOOPOWHAT, TeOMEeTPHUs IIEPEeBOOUTCS caMa. B KypHait
ImedaTaeTcsl, CKOJILKO g4eeK 0Ka3aJioCh BHYTPU U KaKas 9TO HOJId IJollagu. Eciu BHYTpHU He OKa-
3aJ10Ch HY OJIHOM, PAcUéT IMPephIBAeTCs C YKa3aHWeM IPOBEPUTH CUCTEMY KOOPOUHAT, Yallle BCEeTo
Oelo UMEeHHO B HEMU.

2.04 IToagroToBKa penbeda

loTtoBut LIMP K aHanu3y OByMS HE3aBUCHUMBIMK MOOU(PUKALUSMHU, KaxXKaas BKJII0YAETCSI CBOUM
¢naxxkoM, a mOpsAAOK (UKCUPOBAH - CHayasla CrilaXKuBaHUe, IIOTOM 3all0JTHEHUE.

[TapameTp YTo 3amaét [To ymonm4gaHnuio / COBET
Bxopgras LIMP Pactp penveda onsa -
MIOATOTOBKHU.
CrnapuTth penved (FPDEMS) CrnaxmBaHME C COXpaHEHMEM  BBHIKIL.
OpOBOK (CM. HUXKE).
3anoTHUTD TTOHUXKEHUS 3anoiHeHUe JIOKHBIX SIM BKIJI.
(ITnanmona-Hapoy).
Epsilon yknona, M (0 = TonmpKO MuHMMaNLHEIN YKIOH Ha 0.001
SIMBI) IJI0CKOCTSAX. 0 = MOOHATH SIMBI

oo ciuBa, 6OJIbIIe HYJISA =
CKBO3HOU YKJIOH 1jis D8.

CrnaxuBaHue: OKHO CTtopoHa 0OKHa ¢punsTpa 11
HOpMaJseH, s4eek (gom.) HOpMasel, He4EéTHas.
CrnaxkmBaHUe: TOPOT CTporocTth coxXxpaHeHUS 15
pasnuuus HopMaliel, rpam rpaHel: MeHbIIIe -

(mom.) arpeccuBHee.

CrnaxuBaHue: KOJIMYEeCTBO BHemnrHux 1maroB mepec6opKu 2
IPOXO0JO0B ([oII.) BBICOT.

[MogrotoBnenHas LIMP Brixomuoi# pactp float32. -
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Criaaguts penbed (FPDEMS) y6upaeT HM30LITOYHYIO IIIEPOXOBATOCTh CHYTHUKOBBIX MOMEJIEH.
CoytHukoBeie [IMP 3amrymiensl, ¥ OObIYHEIE (UIBTPHL - CpeOHee, MeuaHa, raycC - PeXyT IIyM
BMecCcTe Cc OpOBKaMH, CTeHKaMM Teppac u 6eperamu, nmeperudsl 3aBanuBaoTcsi. FPDEMS (Lindsay,
Francioni, Cockburn, 2019) pa6oTaer uHade. OH OoIepupyeT He BLICOTAMM HAIIPSIMYIO, a IIOIeM
HOpMaJiel nmoBepxHocTH. CHauajla CYMTAeTCsd HOpMaJib KaXAo¥u SA4elKHu. 3aTeM IIojie HopMaJseu
CriaXkuBaeTcs, U yeM OJMke HopMajlb cocefla K IIeHTPalbHOM, TeM Oobllle ero Bec B cpegHeM. Ha
OpOBKe HOPMAaJIu cocefel pe3K0 PacXomsiTCS, BeC ImafaeT, I'paHb coxpaHseTcs. ITocie 3TOro BEICOTEI
MOATATMBAIOTCA II0[ CTJIakKeHHOe I10JIe HopMasieil. B uTore mjaocKoe BHITIaXKUBAETCHA, CTPYKTYPHEIE
nuuuu cTosT. ITopor pa3nuuus HopMaseH (B [OIMOJIHHUTE/ILHO) YIIPABISIET CTPOrOCThI0. MeHb-
Ille 3HaYeHUe - arpecCUBHEE COXpaHeHUe TrpaHel, 0ombllle - CunbHee o0IIee criaXxuBaHue. Mertoq
M3HaA4YaJIbHO MIPeIIoXkKeH Ay numapHbeix [IMP, Ho ogUHAKOBO MOJIE3€H IS CIIYTHUKOBHIX.

3anmoIHUTH MOHHZKEHHsI MeTonoM IInanmona-Jap0y HOOHUMAaET JIOKHBIE SIMBI, YTOOHI IIOTOK HE
ocTaHaBIuBascsd. [IoHUXKeHHUs B PaCTPOBEIX MOOEJIAX Yallle BCEro apTe(l)aKTBI UHTEPIIOJNIALNN U IIYy-
Ma, TUOPOIOTMYeCKul aHanu3 6e3 3alomHeHus oOphIBaeTcsi B mepBol ke sMe. Epsilon ykiaoHa
ynpasnisgeT pexumoM. [Ipu HyneBoOM 3HaUYeHUU NOOHUMAIOTCS TOJIBKO HACTOSAIINE MBI POBHO OO
VPOBHS CIIMBA, IJIOCKHWE YYaCTKU OCTAIOTCS IIJIOCKUMHU. [Ipu MOTOKUTETLHOM 3Ha4YeHUM (110 yMOJI-
yauuio 0.001 M) Yepes3 MJIOCKOCTU [OIIOTHUTENBHO CTPOUTCS CKBO3HOM YKJIOH, © D8 Ha HHUX CTaHO-
BUTCS OIIpefeieH. [I711 CTOKa U aKKyMYJIILIUY HY2K€eH II0JI0KUTEeIbHBIN epsilon. A4deliku Ha rpaHuIle
rpunma u psagom ¢ nodata cuuTaroTcs cToKaMu. B 0TYET nmeyaTtaeTCs KOJIMYECTBO MOOHATHIX TYE€EK U
MaKCUMaJbHBIN MOABEM - YIOOHBINM MHOAUKATOP KauecTBa ucxonHoi [IMP.

Ta ke rajo4dka criaxkKuBaHus ecTb B 3arpy3ke LIMP (2.01) ajst ObICTPOTro IyTH IPSMO IIPU CKayuBa-
Huu. OTOesbHBIN HHCTPYMEHT 2.04 HyXKeH, Korga penbed npuinén He u3 2.01, a U3 CBOUX JaHHHIX.

— WcxonHasa LMP

230 A — nocne 3anonHeHns (2.04)
= 220 -
o
=
S
% 210 1
o

200 A

190 T

0 500 1000 1500 2000 2500 3000 3500
paccToaHne, M

Puc. 19: IIpoduns yepes3 MOHUKEHUE: UCXOTHAS IOBEPXHOCTh U Pe3yJIbTaT 3all0JIHEeHN . 3aKpalleHa
IIoOgHATasa 4acCTh.

2.05 YVK/JI0OH M 3KCIO3HUIIUS

VKJI0H B rpafiycax 1 3Kcmo3uius o aapy Horn 3x 3, kak B gdaldem. OKcmo3unus - a3uMyT Hallpas-
JIeHUS CIIyCKa B I'pajiycax OT ceBepa II0 4acoBOM cTpenke, ceBep 0, BocTok 90. ¥ mnockux sdyeek
9KCHO3ULIMS paBHA -1, 4TOOB He MyTaTh €€ C ceBepHOM. Adueiiku nodata m Mx coceOu MMOIy4YaroT
nodata, ssmpo 3x3 uepe3 MPOIMYCKH HE CUUTAETCS.

[TapameTtp Yro 3amaér ITo ymonyaHuIo / COBET
Bxopguast LIMP PacTp penneda. -
Yk1no0H, rpagycel Brixop: pacTp ykinoHa (Horn -
3x3, kak gdaldem).
DKCIIO3UIIN, TPagyChl BreIxon: a3uMyT CIIyCKa, -

IIJIOCKME y49acTKu = -1.
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Puc. 20: YknoH (cneBa) u skcno3unus (cupasa) geMo-penbeda. Llukinndeckas najauTpa S5KCIO3ULINU
cumBaeT 0 m 360 rpagycos.

2.06 BepmiuHbl U SIMBI

Haxomgut BEPIINHEI - H‘-IGfIKH, CaMbI€ BEICOKHE B KBAAPATHOM OKHE 3aJaHHOI'O paaunycCa, C IIPeBHIIIe-
HHMEeM Had MUHHMMYMOM OKHa H€ MEHBIIIEe I10pora.

[Tapametp Yrto 3amaér ITo ymonyaHuUIo / COBET
Bxopuas LIMP Pactp penweda. -
Pagmyc okHa, M [TomaBnenue BTOpOCTENNEHHEIX 500

BEDIIUH B 9TOM paguyce.
MuHmManbHOEe NpeBwieHne, M OTcekaeT Menkue Oyrpel Huxke 20
ropora Haf, OKpy>XeHHEM.
BepiiuHe U IMEL (TOYKM) BreIXOn: TOYKU C IOISIMU Z, -
drop. JIekapcTBO Oj19 MaKylIIeK
BHIIIIE TIOCJIeOHEN 3aMKHYTOU
TOPU30HTAH.

IBa ¢unbTpa paboTaroT B nape. Paguyc OKHa OTCeKaeT BTOPOCTEIIeHHbIe MaKyIIIKA PSIOOM C TJIaB-
HOM, U3 OBYyX BepIIMH OJIMxKe paguyca OCTaéTcs 0ojiee BhICOKasi. MHHHMMA/IbHOE IPEBbINICHHE
OTCeKaeT KOUKHU Ha PpaBHUHE, JIOKATbHEIM MaKCUMYM, TIOMHUMAIOITUHCS Hall OKPECTHOCTHIO Ha MeTp,
BEPIIMHOMN He cuyuTaeTcs. [IJTOCKHe MaKyIIK¥M JAl0T OOHY BEPIIUHY, a He POCCHITb.

IMons BeIXOMaA - Z (BrIcOTa) U drop (IpeBHIIIeHNE HaJg MUHUMYMOM OKHa). CJIo¥ cpaBHUBAETCS C Bep-
mmmHaMu OSM u3 2.02, u coBIageHue 0TMeTOK ele ¢ BeicoTamu LIMP - e1fé ogHa ObICTpas IpPOBepKa
OaHHBIX.

2.07 demo-pensed

CrnyxkeOHBIM TeHEPaTOP CUHTETUYECKOT0 penbeda U3 HAaKJIOHHON PaBHUHBI, XOJIMOB ¥ U3BUJIUCTOMN
OOJIWHEI C IOCTOSTHHEIM ITafgeHueM. Penped neTepMIHUPOBAH 10 3€PHY, MEXKIY X0JIMaMU 0CO3HAHHO
OCTalOTCs JIOKAJIbHEIE MOHUIKEHUS, YTOOB MHCTPYMEHTY 3allOJIHeHMs OBLJIO YTO IIOKa3kBaTh. Bece
WUJITIOCTPAIUY 3TOU TJIaBhl TIOCTPOEHEI Ha HEM.
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[TapameTp YTo 3amaéT ITo ymonuanuio / COBET

[MMupuHa, s9eek Pasmep gemo-rpugma mo X. 300

BricoTa, sueek Pa3mep memo-rpuma mo Y. 300

Pa3smep suelriku, M Illar memo-rpuma. 30

3epno I'CY ([or.) Bocmnpou3BonuMoCTh 42
ciy4anHoro penbeda.

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

KoMmnakTurull int16 (morr.) IHenmouncrneHHBIU BBIXOM IOJISI BBIKII.
IIOCTaBKM [IEMO.

Oemo-penbed BrixopmHOU pacTp. -

Touku cTBOPOB (memMo) Tpu TOYKM y TaJIbBETOB IO co3maéTcst
HHCTpyMeHTa 6.04.

Tpaccel KaHaB (IeMo) IIBe moMaHEIE ITOIIEPEK co3maeTcsa
TaJbBETOB AJII UHCTPYMEHTa
6.05.

Iomns mnoiamu mond 06/1acThb Pasmep oGmacTu mom 0.4

pabort (mor.) MIPOEKTHYIO IIJIOMIafdKYy.

COoBUT OTMETKH IJIOMIaOKU, M YBomuT 6anaHC B IIPUBO3HOM 0

(mom.) WU BEIBO3HOM I'PYHT.

[TpoekTHAS TOBEPXHOCTH [Tapa k penbedy Ons BEIKIJI.

(memo monsa 2.12) HHCTpyMeHTa 2.12.

YuyacTku paboTt (gemo gis Tpu nmonmuroHa ajs pa3duBKU BBIKJI.

2.12)

BemoMocTu 2.12.

NHCTPYMEHT HYXKEH i y4eOHBIX IPUMEPOB U [jid paboThl 6e3 cetu. 2KuBble maHHbIe AaéT 2.01.
®naxok KommakTHbBIH int16 oTOaéT pacTp B I[eIbIX MEeTPax [JIsi TOCTaBKU OeMO-(pparMeHTOB.

ITapa moBepxHOCTEH [Jisi 00HLEMOB

IIBa BBRIXOMA, IO YMOJTYAHUIO BRIKIIIOYEHHBIX, MAlOT TOTOBYIO ITapy O uHCTpyMeHTa 2.12 Hacskl-
IIM M BbIEMKH - IPOEKTHYIO IJIOIIAAKY ¥ IIOJIMTOHEI YYaCTKOB paboT. IInollagKa ropu3oHTaabHasd,
CHapyxu ob6actu paboT OCTAETCs HaTypPaIbHLIN penbed.

OTmMmeTKa IIOMIagKy OepEeTcs CpemHUM penbeda BHYTPHU 00JIaCTH, ¥ 3TO TOYHBIN OTBET, @ HE IIPOU3-
BOJIBHBIN BEIOOP. OOBEM €CTh CyMMa pa3HOCTeM, YMHOXKEHHas Ha IUIOIaAb si9erKu, U HeTTo obpa-
IIaeTCs B HOJIb POBHO TOTHa, KOTOa OTMeTKa paBHa cpenHeMy. MenmaHa OeuT IIOIIOJIaM S4euKy, a
He KyboMeTpHl, 1 OanaHc Ipu Hell He cxoguTcs. [loaToMy neMo cpaly Ha€T collefmuiica 6anaHc, a
COBUT OTMETKHU B JOIOTHUTEJIBHEIX lIapaMeTpaX YBOOUT €T0 B IPMBO3HOM MM BHIBO3HOU I'PYHT, TaK
4TO BCE TPU BepoukTa 2.12 IpoBepSATCA B OBa IPOrOHA.

BMmecTe ¢ penbedoM BBEIIAIOTCSA TPU OEMO-TOYKH CTBOPOB U [Be OEMO-TPAcChl KaHaB. HaropHas Ka-
HaBa ITPOXOIUT BHIIIIE CAMOT'O CUIBHOT'O TajlbBera, KIOBET HUXKe I10 CKJIoHY. O6Ge TpacChl TOMaHbIe C
M3JIOMOM, YTOOHI TPOBEPSIIach pacTepPU3aIusa TPACChl C IOBOPOTOM. TOUKM CTABATCS Y CAMBIX CHUJTb-
HBIX TAJIbBETOB, Pa3HECEHHLIX I10 I'PUAY, U HAPOYHO COABUTAIOTCS Ha HECKOJIBKO 4eeK B CTOPOHY OT
BOIOTOKA, YTOOH OBIIIO BUAHO, KaK MMPUTSKKA B UHCTPyMeHTe 6.04 BO3BpalllaeT CTBOP Ha BOAOTOK.
Touku meTepMUHUPOBAHLI TEM K€ 3€PHOM, UTO U pejibed.

OBpaxkHO-0a/I0YHAsI CEeTh

®naxok OBpazKHO-0a/I0OYHasI CETh BpPe3aeT B pejibed TalbBETH C KPYTHIMU G0PTaMU U OTBEPIIKa-
MU, BXOOSIITUMU O OCTPHIM yTTI0M. Bpe3s yrimy0sieTcss BHU3 IO TEUYEHHUI0, KaK Y HACTOSIIIETO 0OBpara,
BEPIIIMHA MeJIKasi, YCThe TIIy6oKoe.

HyeH 3TOT pexuM [OJisd MPOBEPOUYHBEIX HAOOPOB. Y3KUM Bpe3 MeXKAYy COCEeOHHUMHU IOPU30HTAISIMU
9TO caMoe TSIXKEJI0e MeCTO s M000H MHTEePIIONAIUU. [ OPU30HTAIN ero IOYTH He OMHCHIBAIOT, U
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IIOBEPXHOCTH, IIOCTPOEHHAs 110 HUM, cpe3aeT oBpar. Ha nmpoduie nomnepéx 3To BUOHO Cpaly, a UH-
ctpyMeHTH 2.08 u 2.09 garoT 3TOMYy YHCIO.

Kypa noxurcs neMmo

Ecnu oxBaT He 3afaH, IeMO JIOXKHUTCS K CJIOIM IPoeKTa. MxX o0Iui 0XBaT MPUBOOUTCS K BLIOPAHHOM
cucTeMe KOOpAuHAT U 6epETCs 3a MECTO YKJIaAKHU. B IIyCTOM ITPOEKTe OIepeThCs He Ha YTO, U AeMO
CO37aéTCs B YCIIOBHOM MECTE, OOHOM M TOM XK€, YTOOBI IPUMEPHI PYKOBOMICTBA BOCIIPOU3BOIUINUCE.
B MecTHOU cucTeMe KOOpAWHAT, HAalpuMep PYOHUYHOM, YCIIOBHOE MECTO OKa3hIBAE€TCS HajieKO OT
pabounx maHHBIX.

ITosToMy B IIycTOM poeKTe 3apaBaiiTe nmapaMeTp Kyaa monoxkurtsk (oxBart). Penbed naxeT Tyna,
a pa3Mep rpujga IIOCYUTaeTCs OT 0XBaTa U pa3Mepa SYelKu.

2. Tonorpadusi: THarHOCTUKA U MpaBKa

2.08 Pa3geiuTh TOPU3OHTAIMN [JIsI IPOBEPKHU

HUHCTPYMEHT menuT HaGOp TOPU30HTAaJeH Ha OBa. I10 OHHOMY CTPOSIT pefibed, IT0 BTOPOMY ITPOBepsI-
10T pe3ynbTaT. HyKeH OH 3aTeM, YTOOBI TOTyYUTh YUCJIEHHYIO OLIEHKY, MPUTOOHYIO OJIsT OTYETA.

3adyeM pa3menaTh

CaMEIi ITPOCTOM CIIOCO0 IIPOBEPKHU BBHITJISIAUT TaK - B3ATh MCXOOHBLIE TOPU30HTAIN, CHSATH C IIOCTPO-
eHHOM I IMP 3HaYeHUs B UX TOYKAX U MOCUYUTATH HEBSI3KY. Pe3ynbTaT BHIMIOET XOPOIIHUM, HO OH U3-
MepsieT He TO, YTO KaxkeTcs. MHTepmoasiTop 3TH TOYKH BUOEN, OHM OBLIM BXOOHBLIMHM HaHHBIMU, U
BOCITPOM3BECTH UX OH MOYTH 00si3aH. DTO MPOBEPKa BOCIPOU3BEMEHUS BXOMIa, @ He TOYHOCTH IIpef-
CKa3aHusl.

Hacrosmias IIPOBEPKa Tpe6yeT OAaHHBIX, KOTOPEIX MOIOEJIb HE BHUIEJIA. Ux un COSJIaéT 9TOT UHCTPY-
MEHT.

H0quy JejinM 110 OTMeTKaM, a He II0 00BEeKTaM

Y6paTb 13 IIOCTPOEHUA OTHOEJILHEBEIE 3BEHbBA OOHOU TOPHU30HTAJIA 6eCCMbICJ'IeHHO, CoCegHUuE 3BEHbsA
TOT'0 2K€ YPOBHS IIOOCKAXKYT OTBET, U IIPOBEPKa OKaXKeTCd 3aBHIIIEHHOM. HO3TOMy OTJIOZKEHHBIN
YPOBEHB HCYe3aeT UEeJINKOM, CO BCEMU CBOMMHU 3BEHBSIMMU. BoccTaHOBUTE €T0 HWHTEPIIOIATOP MOZXKET
TOJIBKO IIO COCEJHUM YPOBHAM, a 3TO U €CTh IIPpeaCKa3aHue.

KpaiiHue oTMeTKHM Habopa BCcerfia OCTAIOTCS B IMOCTPOEHUH. 3a IpefenamMu Habopa UHTEPIIOISITOD
9KCTPAIIOJIKUPYET, ¥ HeBsi3Ka TaM U3Mepsijia Obl He TO, Pafu Yero IpoBepKa U [eIaeTCs.

YT0 Ha BBIXOOE

IBa cnosi, 'opu3oHTaIN 07151 mocTpoeHust ¥ I'opu3oHTanu aj1s1 npoBepku. O6a moJy4aioT Io-
sie hold, HOJIb 71T TOCTPOEHUS U eOUHULIA IOJIs TPOoBePKU. MHCTpyMeHT HeBsi3Ka ropu3oHTaIeH
npotuB IIMP 570 110jie y3HAET caM U IedaTaeT ABe MUPPH OTOEILHO, IO3TOMY IIPOIlle IOoJaTh eMy
00beqUHEHHBIN HAab0p, YeM CUHUTATD OBAKMIHI.

PaGounii mOPsATOK

Pa3zmenuth TOPU3OHTAJIM, IMOCTPOUTH penbed 10 HaboOpy OJIA NOCTPOEHUS, HaANpPUMEDP Yepes
Topo2Raster, U3MepUTh HEBA3KY Ccpaly 10 000MM HabopaM U CPaBHUTH ABE IIUDPHI.

ITapaMeTpsbI
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

lopuzoHTanu (JINHUN)
I[Tone oTmMeTKH

Hcxonnblit Habop.
YuCI0BOE 0/ BEICOTEI
TOPU30HTAJIH.

OTtknapeiBaTh Kaxkayo N-1o [ITar npopexkuBaHUA 110 4

OTMETKY YPOBHSAM. 4 03Ha4aeT, 4TO B
IIPOBEPKY YXOOUT IPUMEPHO
4eTBEPTh.

Cosur BeIOOpa (Jo1.) CwmeliiaeT BEIOOP YPOBHEH, 0

4TOOHI TPOTHATH TPOBEPKY MO
pa3HBIM IOOIMHOXKECTBaM.

2.09 HeBsi3Ka ropu3oHTajied nporus IIMP

HHCTPYMEHT U3MePSAET, HaCKOIbKO IMocTpoeHHass LIMP BoCIpoM3BOOUT MCXOOHBIE TOPU3OHTANIU. B
TOYKax BIOJIb TOPU30HTaIN OepETCSA 3HaUYEHYe pacTpa ¥ CPaBHUBAETCS C OTMETKOM caMOil TOPU30H-
tanu. HeBsi3kKa nmomoxuTenbHa TaM, rge LIMP nexXuTt HuKe rOPHU30HTAaJIH.

Kakue 4HcCjIa BbBIJAIOTCSI

CpenHee 3TO CMellleHHe, U HEeHyJeBoe O3Ha4YaeT, YTO IIOBEPXHOCTD B II€JIOM COBMHYTA II0 BEICOTE.
CKO u RMSE sT0 pa36poc. MennaHa MOAyJs yCTONYMBA K eUHUYHBIM BEIOpPOCAM, MaKCUMYM ITOKa-
3BIBaET XyAlllee MeCTO Ha IIOIaau.

OTOenbHO CUHMTAETCS HOJIS TOYEK, IPOMAaXHYBIIUXCs OOJIbIlle YeM Ha IIOJIOBUHY CcedeHus penbeda.
9To mpakTUYecKasi BenuunHa. Eciu oHa 3aMeTHa, TOPU30HTAallb, IIPOBeIEHHAs o Takou IIMP, BcTa-
HEeT He TaM, rae OblJla UCXOOHAsI, ¥ KapTa IepecTaHeT COBIIajaTh caMa C COOOMH.

Ceuenmne penbeda UHCTPYMEHT ONPEHENIsieT 10 HaOopy OTMETOK caM, KaK HauMEHBIITYI0 Pa3HOCTh
MeXXAy coceqHUMU ypoBHAMU. Ecniu Habop cobpaH U3 pa3HBEIX UCTOYHUKOB, 3ajaiiTe ceYeHre Bpy4-
HYIO.

[OBe nudpsl BMECTO OTHOH

Ecnu B citoe ecth mone hold ot uactpymenTa 2.08, HEBSI3KA CYUTAETCS OTOEIbHO OIS IIOCTPOEHUS U
IJISI IPOBEPKH, U B XKYypHaI yxoosaT obe cTpoku. [lepBasi TOBOPUT, KaK MOJENIb BOCIIPOU3BOOUT BXOII,
BTOpasd - Kak OHa IIpefCcKa3blBaeT. Bropas Bcerga xyxe IIepBOU, M 9TO HOpMalbHO. CMOTPETH HALO
Ha pa3pbIiB MexkAy HUMHU. EC/iM OH BEJIMK, MOIEJTh XOPOIIIO 3alIOMUHAET U IJIOX0 0000IIaeT, TO eCTh
¢dopma penbeda MeROy TOPU30HTAIIMU BOCCTaHaABIMBaAeTCs HeBepHO. be3 nmonsg hold nacTpyMeHT
cumuTaeT OOHY HUGPY U IpenynpexkaaeT B )KypHale, YTO 9TO BOCIIPOU3BENEeHNE BXOa.

OTuéTr

HTML-0TY4€T COmepKUT YeThIPE YacTH - TabIuIly Yncesn o HabopaMm, TUCTOTPaMMy HEBSI30K C OTMe-
YeHHBLIMU I'paHUIlaMU B IIOJIOBUHY CedeHUs, pa3bpoc cpelHel HEeBA3KM 110 OTMETKaM M KOPOTKHUU
pa3b6op pe3yibTaTa.

Pa30op oTBedaeT Ha 4YeThIpe Bompoca. ECTh U CHUCTeMaTHYeCKoe CMeIleHue, BEeJIUK /i pa3bpoc
OTHOCHUTEJIPHO CE4YEeHHsd, 3aMEeTHa JIX O0JId IMTPOMaX0OB U €CTh JIM PAa3PEIB Me2KOYy BOCIIPDOU3BEOEHUEM
U IIpeCcKa3aHueM.

Pa36poc 1o 0TMETKaM CMOTPUTE BHUMAaTEIbHO. ECiiyu HeBsi3Ka pacTéT K BepPIIHHAM UJIH K TallbBeram,
9TO TOBOPUT O Cpe3aHuu (GopM, a He O CIIyJariHOM ITyMe.
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C0M TOUYeK

BrimaéTcs TouedyHHIM cjiol HeBA30K ¢ nonsamu fid_src (o0beKT mcxomHoU ropusonrtanu), elev (ot-
MeTKa), z_dem (3HaueHue [IMP), resid u abs_resid, hold. PackpacsTe ero no resid pacxopsimeics
IIKAJION - ¥ MecCTa, I'le MOBEPXHOCTh CUCTEMAaTUYEeCKH YXOOUT BHU3 WJIM BBEPX, BUOHH cpa3y, 6e3
BCSIKOHM CTAQTHUCTUKH.

ITapaMmeTpsI
[TapameTp YTo 3amaér ITo ymomyaHnuto / COBET
l'opuzoHTanu (MUHUN) Cnoit c oTMeTKaMu. 'ogutcs -
00beqUHEHHEIM HAOOP C IojIeM
hold.
ITone oTmMeTKu YucnoBoe mojie BHICOTHL. -
IIMP (nocTpoeHHBIN penbed) PacTtp, KOTOpEBIY IPOBEPSEM. -
Kanan IIMP (Hor.) Kanan pactpa. 1
[ITar ompo6oBaHUS BOOIb 0 - TOTBbKO BepPIIUHEL. bombiiie 0
TOPU30HTAHU Hyns moOaBjsieT TOYKHU Ha
OIIUHHBIX TPSIMBIX y4aCcTKaX.
Bri6opka pacTtpa (Hor.) BunuHeitHo uny 6IuXKanummu,. OMIUHENHO
I TITagKoM MOBEPXHOCTH
TOYHee OUINHEHHO.
Ceuenue penbeda ([o.) 0 - omrpenesuTh IO OTMETKaM. 0
Touku HEBsI30K BrIXOOHOM TOYEYHBIN CJIOMH. co3maéeTcs
OtuéT o HeBsizkax (HTML) Tab6mnuita, rucTorpaMMma, Cco3maéTCs

pazb6op.

2.10 [IuarmocTtuka reppacunra IIMP

UHCTPYMEHT HIIET TEPPACUHT, XapaKTEPHHIN medeKT penbeda, MOCTPOEHHOTO IO TOPU30HTAJISIM.
CKJIOH UIET CTYIEHSIMH, BO3JIe YPOBHS IOPU30HTAIN II0JIKA, MEXKIY YPOBHSMH pe3kuil copoc. Ha
OTMBIBKE 5TO BHUHO KaK CHCTEMY KOHIIEHTPUYECKUX IIOJIOK, Ha Npoduiie KakK CTyleHU. YKJIOHH B
TakoM pesbede HEBEPHEI, @ PACYETHI CTOKA 110 HEMY PBYTCH.

IBa HE3aBHCHUMBIX IIPU3HaAKa

BepTukKajgibHasi KpHBH3HA 3TO BTOpas MPOM3BOAHAs BOOIb CKJIOHA. Y CTylIeH4YaTOW MOBEPXHOCTH
OHa MaéT BCIJIECKU Ha cOpocax U IOYTH HYJIH Ha IIOJIKaX, a BCI KapTHHA M0JI0CAaMU IIOBTOPSIET PH-
CYHOK TOpH30HTaJsel. PacTp KpMBU3HEL BEIDAETCS HA BHIXOM, ¥ TEPPACHHT Ha HEM BHUOEH IIa3aMH,
0e3 BCSIKOU CTAaTUCTHUKHU.

IIpuTsiZkeHHe OTMETOK K YPOBHSIM 3TO IIpsIMasi IPOBEPKaA II0 CaMUM 3HaYeHusM, 6e3 Ipou3Bo/-
HBEIX. Y HEHMCKaKEHHOM MTOBEPXHOCTH OTMETKHY MEXOY COCETHUMHU YPOBHSIMU pacipeeseHs 6onee-
MeHee PaBHOMEPHO, II03TOMY HOJII S4eeK B Y3KOU II0JIOCE BOKPYT YPOBHSA OJIM3Ka K IIUPUHE 3TOU
IIOJIOCHI, ¥ OTHOIIIEHWE BBIXOOUT OKOJIO €OWHUIIEL. Y TePPacCUPOBAHHOM MOBEPXHOCTU OTMETKH CKATll-
TINBAIOTCS Y YPOBHEM, U OTHOUIEHUE PACTET.

YuTaeTrcs oTHoIleHne Tak. OKOJIO eMUHUIIE IPU3HAKOB HET, IIOJITOPA 3TO IIOBOJ IOCMOTPETEL PACTP
KPHUBU3HEBI TJIa3aMHU, IBa U BHIIIE 3TO TEPPACHHT.

[IBa mpu3HaKa CTOUT CMOTPEeTh BMecTe. KpruBru3Ha ybeguTesibHa BU3YaJIbHO, HO €€ BCIJIECKU OLIBAIOT
¥ OT HacTosmux GopmM penbeda, HampuMmep oT OPOBOK. [IpuTAKEeHNE K YPOBHSIM Oa€T YHCII0, HO He
IMOKAa3kIBAET, THe UMEHHO HapyllleHue. BMecTe OHM OTBEYAIOT ¥ Ha BOIIPOC «ECTh JIM», M Ha BOIIPOC
«roge».
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Ceuenue penaneda

HUHCTPYMEHT cunTaeT a3y OTMETKHM BHYTPH CEYEHUSI, TI09TOMY CedeHue eMy Heobxogqumo. ETo Mox-
HO 3aJaTh BPYYHYIO UJIU IOOATh CJIOM TOPU30HTAJIEN, ¥ TOoraa 6epyTcs U cedeHue, 1 6a30Bast 0TMETKA
OT peanbHOro Habopa. BTopoil nyTe Ha€XKHee, eCIU OTMETKH He HaUWHAIOTCS OT KPYTJIOTO YUCIIa.

IInnockue y4acTKH B CHET HE HAYT

A4ueliKy c OKOJIOHYIEBEIM YKJIOHOM MCKIIIOYAIOTCS U3 HHIeKca IPUTAKeHus. [lopor 3agaércs monei
ceueHus. duetika He YIUTHIBAETCsI, €CIIM TIeperaj BLICOT Ha Hell MEeHBIIe COTOM oMU CeYeHUs, TIPU
ceuennu 0.5 M 9T0 5 MM Ha s49elky. [lapameTp He y4HTHIBaTh sIUEHKH C MepemnagoM MeHbIIe,
OOJIsI CEYEHHUS JIEKUT B NOMOJIHUTEIbHEIX, HOJIb €T0 OTKJII0YaeT.

Be3 aToro oTceBa MHAEKC MCKaXaeTcs Ha JII000# peanbHON MaTpulie ¢ BomoémoM. OTMETKH BOTHOM
IMOBEPXHOCTH CTOSIT HA OOHOM MEeCTe ¥ BCe MOIlaaioT B OOHY (aly BHYTPHU CEYEHUS, pacipenee-
HUe TepeKalInBaeTCs, U MHAEKC 3aHuKaeTCs, TOKa3kiBas JI0XkKHOoe 6naromnony4due. Ha maTpune, roe
BOIOXPaHUINIlle 3aHUMaJo 44.5 mpolleHTa IIoIanu, nHaekc 6e3 orcesa masan 0.50 Bmecto 0.97, a
o ogHOU cyie Beixonuio 1.00.

Homns WCKIIIOUEHHBIX sTYeeK IIedyaTaeTCs B 2KyPHAQaJl 1 IIoIMagaeT B OTYET. DTO BaXXHO BUOETh. Ecnu
UHCTPYMEHT B]:I6pOCI/IJ'[ IIOJIOBUHY IIJIOIIaAHX, BBl JOJI2KHEI 3HATH 00 9TOM, a HEe MCKAThb IIPUYUHY U3-
MEHEHUd pe3yJibTaTa CaMOCTOATEJIEHO.

OTtuéTr

HTML-oT4éT comepkuUT TabIuUIly YHCel U THCTOrpaMMy ¢a3kl, TO €CThb paclpeneieHue OTMETOK
BHYTpU ceueHUs. POBHas rucrtorpaMma O3HauvaeT, 4YTO TeppacuHra HetT. [IukK B HyJie 03Ha4aeT, YTo
OTMETKHU COOMPAIOTCS Yy YPOBHEM, ¥ IOBEPXHOCTh CTyII€HUYaTasl.

Kak ycTpaHaTrs

TeppacHUHT YCTpaHSIETCS CTPYKTYPHEIMU TUHUSIMHU (TajlbBeru, OPOBKH, BOOOPa3mesibl) U YIIJIOTHeHH-
eM MCXOOHBIX MaHHBIX, a He criaxkuBaHueM. CriaxuBaHue yOepeT CTyleHu BMecTe ¢ popMaMu pe-
needa, ¥ TudPH CTAaHYT JIyYIlle IPU TOM, YTO KapTa CTaHET XyXKe.

ITapamMmeTpsl

[TapameTp

YTto 3amaeT

ITo ymomgaHuUIio / COBET

LIMP (mpoBepsieMblil penbed)

PacTp, KOTOpEIN IPpOBEPSIEM.

Kanan LIMP (Jor.) Kanan pactpa. 1
CeueHue peinbeda 0 - B35ITh U3 CJIOS 0
TOpPU30HTAJIEN.
T'opuzoHTanu Ois Heob6s13aTenbHBIN CIIOH, U3 -
omnpenesieHUs CeYeHUs Hero OepyTcs ceueHUe U
fa3oBasi OTMETKA.
[Tone oTMeTKU TOPU30HTAIEH YucnoBoe 1oJie BEICOTHI. -
Ba3oBas oTMeTKa ypoBHEN OTC4YET ypOBHEH, ecnu 0
(dot.) cedeHUe 3aJaH0 BPYyUYHYIO.
[TonymuprHa OJI0CH BOKPYT Honsa ceuenus. Oxugaemas 0.1
ypoBH# ([Iom.) IOOJIsI paBHA YIBOEHHOMY
3HAYEeHUIO.
BepTukanbHas KpHBU3HA BrixopmHOM pacTp. Cco37maéeTcs
Otuért o Teppacuure (HTML) Tabmnurta, ructorpamMma ¢ashl, co3maéeTcs

pazbop.
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2.11 CusaTHe cTyneHeH (CrjiakKHBaHHE C OTPAaHHYECHHEM)

HUHCTPYMEHT YCTPAHSAET TEPPACUHT, TO €CTh yOUPAET CTYIIEHU CO CKJIOHOB, HE COBUTAsI CaMU TOPH-
30HTAIH.

Kak 3To BO3MOZ2KHO

HOBerHOCTL Crjla2KuBaeTCsa UTEPATHUBHO, HO KaXOou TOYKe 3alpelreHo YXOOUTh OT UCXOOHOI'O 3Ha-
YeHUs Oanbllle 3aJaHHOM MOJIM cedeHus. I1o YMOJIYaHHIO 3TO IIOJIOBHMHA CEe4YeHHud, TO €CTb POBHO
omnOKa KBAHTOBAHMSI. HOBerHOCTb, IIOCTPOEHHA4 II0 TOPU3O0OHTAJIAM C IIIaroM Ce4eHud, U TaK U3-
BE€CTHa He TOYHEe.

OTcroga mBa CBOMCTBA, Ppanu KOTOPBIX BCEé M mernaeTcsi. MeTon HE MOXKET BEIOYMATDb (1)0pr1 TOHBIIIE,
YeM IIO3BOJIAEeT UCXOOHOEe CeYeHHre, IIOTOMY YTO Pa3MaX IIPAaBKHU OI'PaHUYEH CBEPXY. U oH He MOXKeT
MMEPEeKNHYTh TOUKY Yepe3 TOPU30HTAaJlb, TaK KaK COABUI' MEHLIIIE€ ITOJIOBUHEI IlIara MeXKOYy YPOBHSIMH.

Ha sTanmoHHOM CTyIlleH4YaTOM peibede nHmekc nputsaxenus nagaeT ¢ 5.00 mo 1.13, a cpenusisa ommb-
Ka IIPOTUB UCTUHHOU NOBePXHOCTU C 1.25 M 1o 0.12 M.

IIpaBka camMonpoBepsieMast

NHOeKC OpUTSIKEHUS K YPOBHSAM CUUTAETCS A0 U MOCJIEe TPaBKH, 00e udPHl YXOOSAT B XKypHAJl BMe-
cTe ¢ HauboNbIITUM (PaKTUIECKUM COABUTOM ITOBEPXHOCTH. EC/TM ociie mpaBKM MHOEKC OCTAJICS BHIIIE
OBOMKYU, MHCTPYMEHT IIPSIMO I'OBOPUT, YTO CTYIE€HU He YIIINU, U COBETYeT NOOABUTH UTepalluil Uln
IIPOBEPUTH CeYeHHe.

Otuét HTML comepkuT Tabnully YuCell OO0 U IIoCle, IBe TUCTOrpaMMEl ¢a3kl psamoM U pa3bop. ITo
TOTOBHIM JMOKYMEHT [JIs1 3aKa34YMUKa UJIM PelieH3eHTa, 110 HeMY BUIHO, YTO OBLIIO, YTO CTAI0 M KaKou
IIeHOH.

Yero uHCTPyMEHT He JejiaeT

OH He BO3BpalllaeT TOTO, Yero B MaHHBIX HeT. EC/Iu y3Kuil Bpe3 cpe3aH IIPU IOCTPOeHUHU penbeda,
CTakKMBaHHWE €T0 He BOCCTAHOBUT, TPAaBKa OrpaHMYEHa ITOJIOBUHOM cedeHHUs, a Bpe3 rioyoxe. Ha
BOJIHOM T'JIai OH TOXKe He MTOMOXKET, TaM HyKHa MacKa, a He CTiIaXXUBaHue.

ITapaMmeTpsI

[TapameTtp

YTo 3amaéT

ITo yMom4aHuio / COBET

LIMP co ctynneHamMu

[IpoBepsieMbIN pacTp.

Kaman IIMP (Jor.) Kanan pactpa. 1
Ceuenue penbeda 0 - B3ATH U3 C/10s 0
TOPU30HTAJIEN.
lopuzoHTanu ond Heo6sizaTenbHBIN CIIOHN, U3 -
onpenerneHus CeUeHns Hero OepéTcs Imar.
[Tone oTMeTKU TOpU30HTANIEH YucnoBoe 1oJie BEICOTHI. -
HUTepanuii crinaxxuBaHus Boseiie 3HQUUT riaxe. 50
[ToncoTHM XBaTaeT IOYTU
BCerja.
HoImlyCTUMEBIN COBUT, OIS Homnp 3amnpeiiaet npasky 0.5
ceueHus (Jor.) BOBCeE.
Penved 6e3 crynenen BrixomHOU pacTp. co3maeTcs
Otuért mo u mocye (HTML) Tabmuila, TUCTOTPaMMEL, Cco37maéeTcs

pazbop.
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2. Tomorpadus (mpomoakKeHHe)

2.12 HacoeInk ¥ BbIeMKH (00BbE€MbBI padoT)

I/IHCTPYMGHT CYNTAET 00BEMBI 3€MIISTHEIX pa60T MeXOy OBYyMd IMIOBEPXHOCTAMH - 4YTO HACBIIIAHO, YTO
CHATO U CXOOUTCHA JIN f6amnauc. Ou HY2KE€H Be3[e, rne eCTb ChEMKaA 00 U I10CJIe UJIN IIPOEKTHad II0BEepPX-
HOCTB, 6}/'}:[]3 TO IIJIOIIAaAKa IIOM IIJIAaHUPOBKY, OTBAJI, KaPbkeP, 3auJIEHUEe IIPpyOa UJIK OCedaHusA 3eMHOM
IIOBEPXHOCTH.

dopmyJsia mpemesibHO MPOCTA - PAa3HOCTh OTMETOK II0 siYeiKaM, YMHOXKEHHasI Ha IJIomaAb sTYeHKH.
Bcst CITOKHOCTE JIEZKUT HE B HEH, a BOKPYT Heé, u 006 3TOM OCTalbHBIE Pa3eTkl.

3HaK H IIOBEPXHOCTHbE CPaBHEHHUs

Pa3HoCTE cunTaeTcsa «cTano MUHyC Ob110». IlonoxkuTenbHas pa3HOCTh 3TO HACHIIIb, MaTepuas fobas-
neH. OTpuniaTesabHasi 3TO BhleMKa, MaTepuai cHAT. B ArcGIS B unctpymenTte Cut/Fill 3Hak o6paTHBIH,
U IIPU CBepKe Iudp 3TO HA0 YIUTHIBATE.

I[ToBepXHOCTL CpaBHEHUS 3a0a€TCI PaCTPOM UJIU, €CNIU €€ HeT, OODHOU OTMeTKOM uucioM. OTMeTKa
ynoOHa [JIs IUIOIMIAafKY IIOf IIJIaHUPOBKY U OJI IIOJCYETa OT ype3a BOXHL, IOAaBaTh PACTP IIOCTOSH-
HOHU BBICOTHI Paly 3TOTO He HYXKHO.

IIpuBeaeHHe K OHOHM CETKe

IlBe MaTpHUIIHI TOYTH HUKOIa HEe JIezKaT Ha OJHOU ceTKe. XO3IMHOM CETKU OepEeTCs IepBasi II0BepX-
HOCTB, BTOpPas MPUBOAUTCS K Hel OunuHelHo. baukanmuii coceqt 3mech He TOOUTCS, OH BO3BpalllaeT
CTyIleHU, POBHO Te, YTO JIOBUT AUArHOCTHKa TeppacHHTa. 3a KpaeM [JaHHLIX OOBEM He CUUTAETCH,
BBICOTHI He 3KCTPaIOINPYIOTCH.

B xypHa nedatamTcsa Ha49allo CETKH, IIar U KOJIMYECTBO g4eeK 00enx MaTpHll, a TakKe ObUIO TN
npuBeneHre. C 9TUX CTPOK ¥ HAYMHAIOT CBEPKY O0OBEMOB C APYIroM MPOrpaMMOi, KaK OMKMCAHO B
clepyoleM pa3fere.

ITouemy nmudphI pacxonsiTcsi ¢ IPYTrHMH MPOrpaMMaMH

IMouTu HUKOTOA He u3-3a (GopMyJibl. BunnHelHOe IpuBefeHne o0bEM COXpaHseT, Beca OUIUHEHKU
B CyMMe HAi0T eOUHUIY, II03TOMY COBUT CETKHU caM II0 cebe HUYero He MeHSeT.

PacxoxpeHme maét cocTaB A4YeekK - UyTh HHa4Ye oOpe3aHHas paMKa, gpyras Macka, IIojmara Ha rpa-
HuIEe y4acTka pabort. [Toaromy nipu ceepke ¢ Civil, Kpemo unu mro60# Opyro¥ mporpaMMoM CHadaia
CpaBHHBaﬁTe OIIKMCaHKe CETKU U3 2KYPHaJla U KOJIN4eCTBO yT-ITéHHbIX sA4eeK, 1 TOJIBKO IIOTOM 00BEMEHIL.
B meBsiTH ciydyasix U3 JECSITU Ha 3TOM PacXOXOeHUe U O0bSCHSIETCH.

MeépTBas 30Ha

IIBe IIOBEPXHOCTH, IIOJIYY€HHEI€ PAa3HBIMHU crocobaMu, BCerga myMsaT Ha CAHTUMETPHIL. be3 oTceukn
BeCh 3TOT (bOH II0IIagAa€T TO B HACKIIIb, TO B BEIEMKY U 3adBHIIIAET o0e BeJIMYMHBI, He MeHSI S HeTTO.

MeépTBas 30Ha 3aJaeTcs B MeTpax. d4eliKy, rage MoAyJib pa3HOCTH MeHbIIIe 3TOr'0 YHCJia, CYUTAI0TCS
HeN3MeHHBIMU. [10 yMOT9aHUIO OTCEYKHU HET. 3ajaBaiiTe €€ 0OCO3HAHHO U YKa3bIBaliTe B OTYETE, OHA
BXOOUT B BEJOMOCTH OTHOENbHONU CTPOKOM MMEHHO IJIsT 9TOTO.

YuyacTKH H 0aj1aHC

ITonurousl Y4aCTKOB CHUTAIOTCA OTHOEJIBHO, KaXXObIM CO CBOMMU 4uciaMu. [1ojie Ha3BaHUsI yY4acCTKa
MOZKEeT OBITh YHCJIOBLEIM MJIM TEKCTOBBIM. B BE€OOMOCTH I10 y4aCTKaM €CTh CTPOKa UTOI'da, ¥ OHa OO0JIZK-
Ha CXOOUTHCS C IIAIIKOU. ITO IIPpOCTad 1 Haﬂé}KHaH IIPOBEPKA TOT'O0, 4YTO paCTepu3alusa Y4aCTKOB He
II0TEPSAIIa U HEe 3aJBOHIIa AYEUKHU.
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BepoukT mmo 6aj1aHCY CMOTPHUT Ha [OJII0 HETTO B 000pOTe, a He Ha ero BeJuuuHy. CTo KyOOB HEBSI3KHU
mpu 060POTE B CTO THICSY 3TO OanaHc, a mpu 060poTe B ABECTH KyOOB 3TO BEIBO3 MOJIOBUHEL. [JOTyCK
3aaéTcs gojiei 060poTa, M0 YMOTYAaHUIO ISTh IIPOI[EHTOB.

BbeIxoabl

PacTp pa3HOCTH B MEeTpax, IMOM0XKUTEJIbHOEe 3TO Hackinb. BegomocTs HTML ugé€Tt ¢ utoroM, pa3ous-
KOM M0 y4aCTKaM M omHcaHueM ceTKH. ClIol YY4aCcTKH C 00béMaMH 3TO T€ K€ IOJIMTOHEI, YTO
IMogany Ha BXO[, IIIIOC 00BbEMEI B aTpubyTax (fill vol, cut vol, net vol, IjIomiagu, HauOOJIBIIME OT-
METKHU, KOJINYECTBO STUYEEK U BEPAUKT). BeqoMOCTh Hy2KHa [IJIs1 COTJIaCOBaHMS, a MOAIINCATh Y4aCTKU
IIPSIMO Ha KapTe MOXKHO TOJIbKO aTpUOyTaMH, TO3TOMY BHIXO[ OTHEIbHBIHN.

®naxok Odpe3aTs pacTp Pa3HOCTH MO YYaCTKaM TaCUT PAa3HOCThL 3a KOHTypoM paboT. 3a KOH-
TYPOM OHa CKJIagbIBAaeTCS M3 IIIyMa ChEMKH, a PAaCTsSHyTas Ha Heé IIBeTOBAs MIKajia MPSYeT To, pagu
Yero pacTp u cMoTpsT. Ha uucna o6pe3ka He BIUSIET, CTATUCTUKA CYUTAETCS [0 HEE, U B BEIOMOCTH
ocTaioTcsa 00a UTOTa, IO BCEW IMJIOMWIAAH U IO yYaCTKaM.

JIuHus HyJEeBEIX paboT OTHENbHEIM MHCTPYMEHTOM He CTPOUTCS, M 9TO OCO3HAHHO. DTO U30JIMHUSI
HYJIS 10 PacTPy Pa3HOCTH, CTPOUTe €€ nHCcTpyMeHTOM 1.04 U30/1MHUH U3 pacTpa.

ITapaMmeTpsI

[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET

[ToBEPXHOCTH «CTaJIO» [IpoekTHast UM HOBAs ChEéMKa. 00si3aTesibHa
3agaéT ceTKy.

[ToBEepXHOCTH «BOBIJIO» Ucxopaas cremka. [lycTo - IIyCTO
CpaBHEHNE C OTMETKOMU.

OTMeTKa CpaBHEHUSA, M Pab6oTaeT, Korga pacTpa 0
«OBITIO» HET.

Yyactku paboT (ITOIUTOHEI) Pa30uBKa BEJOMOCTH II0 MIyCTO
ydacTKaM.

[Tonme Ha3BaHus y4acTKa YucmoBoe Ui TEKCTOBOE. IyCTO

MeépTBas 30Ha II0 BLICOTE, M Otceuka GpOHOBOTO LITyMa. 0

OO6pe3aTh pacTp Pa3HOCTH IO l'acut pa3HOCTh 3a KOHTYPOM. BBIKIJI.

y4acTKaM Ha uyucna He BIuser.

YyacTku ¢ 00bEMaMu [TomuroHsl y4acTKOB C Cco37maéTcs

(TIOJIMT OHBI) o6bémamu B aTpubyTax.

IOonyck 6amaHca (gom.) Ionst o6opoTa AT BEPOAUKTA. 0.05

PacTp pa3HocTu BrIxomHOM pacTp, HaCHIIIb co3maéTcs
IIOJIOKHUTEIIbHA.

Bemomocts 06béM0B (HTML) OTYET C UTOTOM U y4aCTKaMHU. co3maéTcsa

BbrIicTpasi npoBepka Ha OeMo

2.07 Oemo-penbed BLIODAET IOTOBYIO IMapy. BkmouuTe BhIxogbl IIpoeKTHasi IOBEPXHOCTH (ae-
MO0) 1 Y4acTKH padoT (memo). [TomariTe miomaaKy Kak «CTajo», pebed Kak «OblI0», y4aCcTKU
MmonuroHaMu. Haceimb ¥ BeIeMKa 00s3aHBI BHIUTH PAaBHBIMHM YHCJIO B YHCIIO, HETTO HYJIEBHIM, BEp-
OUKT IPO colnenmuics 6anaHc. COBUT OTMETKHU IJIOIAIKK B MOIOJHHUTEJILHEIX IMapamMeTrpax 2.07
yBOOUT GajiaHC B IPUBO3HOM MJIM BEHIBO3HOU I'PYHT, TAK YTO BCE TPU BEPOUKTA ITPOBEPSIOTCS B OBa
IIPOTOHA.

CoBIafieHre HACBHIIIM C BEIEMKOM IPHU HYJIE€BOM COBHUIE 3TO eIll€é M He3aBHCHMas IIPOBepPKa CaMoro
nHCTpyMeHTa. Omubka B GopMyie Uin B IPUBEOEHUN CETOK 30eCh Obl U ITPOSIBUIIACH.
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rpaHHHLI IIPHMEeHHMOCTH

O6BEM reoMeTpUUECKUM. Pa3prIXIeHne, YINIOTHEHNE U TIOCJIOMHEBIE TPYHTHI 30€Ch HE TPUMEHSTIOTCS,
9T0 paboTa IPOEKTUPOBIIUKA.

TouHOCTh y rpaHulbl paboT onpenensieTcss pa3MepoM sueliku. O6bEM BOOIb KOHTypa BCerga cMe-
IIEH Ha BEIWYUHY IOPSAOKa IONySTYelKU Ha IMOTOHHBIM MeTp rpaHullbl. Ha MenkoM KOHType Ipu
KPYIIHOU sTYeiiKe 3TO CMeIeHMe MOXKET IPEeBEICUTh caM 00BEM, O3TOMY MEJIKUE IIJIOIagKU CYU-
TalTe Ha CeTKe, COPa3MEPHON UX Pa3Mepy.

HWHCTPYMEHT HE CTPOUT OTKOCH C 3aJI0KeHUeM, OepMHI, ITOCIIOMHBIE BEJOMOCTH U HE CazkaeT IIPo-
eKTHYIO TIOBEPXHOCTH Ha penbed. ITo paboTa CUCTEM aBTOMATHU3UPOBAHHOTO IIPOEKTHUPOBAHMUA.

2.13 KanaugaTsl OPOBOK H IOOOIIB

HaxomuT MecTa, rfie YKJIOH MeHsIeTCsI ObICTpee BCero, ¥ TPaCCUPYeT UX B IMHUY - OPOBKHU U ITOHOIIIBEI
yCTyIIOB, 60pTa KapbepoB, KPOMKH HACHIIIEH 1 BPE30B.

[TapameTp YTo 3amaét ITo ymonm4gaHuio / COBET

Bxopuas LIMP Pactp penveda o rpyHTy, HE -
DSM. fdyetika U3 IMIOTHOCTHU
cbeMmKm: 20-25 cm npu 20
TOYKaxX Ha KBaIpaTHHIN MeTp.
MuHuManbHEM Iepenan, M OTtceuka 1myma: rpebeHb 0.5
npu3Haka 00s13aH HabpaTh
9TOT Iepenap penbeda B 6a3e

3aMepa.
MuHuMasnbHas OiInHa IUHUH, OTcekaeT OOPBIBKH. 10
sT9eeK
Ba3a 3amepa nepenapa, sdeek IlomymupuHa OKHa, B KOTOpOM 8
(dom.) MepsieTcs Iepenar Nomnepéex

JIUHUH.

IIpu3HaK HU3JI0Ma - 3TO I'PaJgUEHT YKJIIOHA, a He YKJIOH. Ha pOBHOM OTKOCe, aXke OTBECHOM,
VKJIOH TIOCTOSTHEH U NMpPU3HaK Maj. [Ipu3HaK BEIUK TaM, I'le YKJIOH MEeHSEeTCs, TO eCTh Ha caMoil
OpOBKe U Ha caMOU MOAouIBe. 3HAK NMPODUIILHON KPUBU3HLI JEIUT HallleHHbIe TUHUU. BHITYKTbIN
M3JI0M Oa€T OPOBKY, BOTHYTHIM IMOOOMIBY, U 3TO yXonuT B nojne kind 3HaueHusiMu brow u toe.

H3m0M O0e3 mepemnaga He U3JI0M. [ peGeHb IpH3HaKa OTOPACHIBAETCS A0 BCSIKHX IIOPOTOB, €CJIH
B €T0 OKPECTHOCTHU HeT 3aJaHHOTOo mnepemnana penbeda. IIlym IIOTHON CHREMKU B CAHTUMETPHI HE
HabupaeT ero HUKOTTa, OKPECTHOCTh HACTOsAIel OPOBKM HabupaeT Bcerga. DTO TJIaBHBIN QUILTD,
U OH ¢GU3UYECKUH, a He cTaTUCTU4YecKull. [loporu BHyTpeHHEN MaTeMaTUKU ToA0UPaloTCa caMU U
HapyXy He BEIHECEHHI.

Ilepenan MmepsieTcsi B 0a3e 3aMepa, a He IO BCeH HIMPHHE yCTyma. JTO IIepBas U3 paclpo-
CTPaHEHHHIX OIIUOO0K. Y MeCITUMETPOBOTO YCTyIla Ipu 0a3e B TPU SA4UeiKu 1moje drop mokKaxeT TpU
MeTpa, a He JecsaTh. ba3a mo ymModaHuio 8 sueek B KaXKOyI0 CTOPOHY, Ha METPOBOU sSTUYelKe 3TO +8
M, 4ero xBaTaeT Ha KapbepHHBIU yCcTyn. [llupuHa 0TKOCa U3BECTHA BaM, a He MHCTPYMEHTY, II03TOMY
6a3y 3apaBaiiTe 1m0 Heli. B XKypHan Oa3a meyaTaeTcs U B s4elKax, ¥ B MeTpax.

INons Beixoma - kind, drop (nepenan, M), length_m u slope_deg (cpegHuii yKiIoH cTopoH). Cioit
MIPUXOOUT PacKpallleHHBIM M0 Iepernany, O6pOBKU TEIIHIM, ITOAOIIBL XOJIOAHEIM,. KiTacChl OSIBIISIOT-
Cs1, TOJILKO KOTfIa Iepernap AedCTBUTEIbHO pa3Hblii. Ha Kaphepe ¢ 0IMHAKOBEIMU YCTyIIaMu pa3bpoc
COCTaBIIsIeT eUHUIE IPOLIEHTOB, JeJIeHUe Ha KJIacCH pe3asno Ol IITyM, U TaM OCTa€TCsa OOUH KJlacc
Ha BU.

ITopor 3HAYHMMOCTH OCTAETCsI 4eaoBeKy. PopMarbHOTO IpH3HaKa OPOBKY HE CYIIECTBYET, pac-
TTOo3HaBaHUe OePKUTCS Ha OmbITe Tomorpada. CyInecTByeT mepernan, KOTOPHIH BbI TOTOBH CUUTATh
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YCTYIIOM, ¥ OH Pa3HBIM Ha Kapbepe, HOPOXKHOM HACHIIN U OeperoBoM ycrymne. [103ToMy HHCTPYMEHT
HapOYHO OTHAET OObIlle, YeM HYXKHO, BMECTE C YHCIaMH IJig 0TOOpa, a B XKypHAaJI ITevaTaeT IIPo-
LEeHTHUJIN TIeperaja - FTOTOBYIO ITOACKAa3Ky, rae pe3ath. OTOuparite GUALTPOM C0s MO oo drop,
TJIAOA Ha KapPTy, I€PEeCHYUThIBATE IIPXU 3TOM HHMYEro He Halo.

2.14 BpoBKM H NMOJOUIBLI B padoTy

ITpeBpailaeT JTUHUE OPOBOK M IOIOIIB B pabouue CTPYKTYpHBIE TMHUN. CHUMaeT oTMeTKu ¢ 1IMP,
cobupaeT popmbl OPOBKA-TIOMOIIBA ¥ PACKIIaAbIBAET UX IO OBYM CJIOSIM.

CuenapueB aBa. [1epBolii - TUHUY OIpUIUIXA U3 2.13 110 II0THOM CHEMKE. BTOPOM - TUHUU yXKe eCTh
B TOTIOTpauIeCKOM KOMIIJIEKTE, Ile OPOBKU OMHUCHBAIOTCA 0053aTEIPHO U CBOMMM KOOAMM KJIac-
cudukaTtopa. [JeTeKTOp TaM He HY2KEH BOBCe, Hy?KHO POBHO TO, UTO JejlaeT 3TOT MHCTPYMEHT. Bun
JIMHUY 3aKOOUPOBAaH, a KaKas OPOBKa C KaKOU IOIONIIBOM 00pa3yioT GopMy, HET, ¥ CBSI3b IPUXOOUTCS
cobupaTh. TaKMX KOMIUIEKTOB MHOTO, @ IJIOTHRIX CBEMOK Majlo.

[TapameTp Yrto 3amaér ITo ymomyauuro / coBeT

Kaupgupgate! (Berxom 2.13) JIMHEeWHLIN CJIOH C IIOJIeM BHUOa. -
T'oguTcst U croi OPOBOK C
IOOOIIIBAMU U3

Tororpamu4YecKoro

KOMILJIEKTa.
IMP Ta ke, 4To ImomaBsajiach B 2.13. Heo0s3aTeIbHO
ITone Buma ITone co 3HAYEHUSIMU brow u kind

toe.
Otceuka 1o nepenany, M [ToBTOpsetr dunstp 2.13, 0 (B34Th BCE)

4yTOOH HE 3aBOOUTH OTHOEJIbHBIN
OoTGUIILTPOBAHHEBIN CJIOH.

IIpemen nyTu cycka, M Ilasnsblie 3TOro CIyCcK 50
pekpalaeTcs, U 6poBKa
VXOOUT B HEIlapHEIE.

Iomns cormacHbIX 1IPpo6 (o) Huxe sToit monu ¢popma He 0.4
cobupaeTcs.

®opMBbI COOMPAIOTCSI CIIYCKOM IO CKJIOHY, a He mo 0/1u30cTH. OT TpoOHLIX BEPIINH OPOBKU
UOET COYCK II0 HAIPABIEHUSM CTOKA, ITIOKA HE BCTPETUTCS IOMOIIBA, U IOXOIIBEI T'OJIOCYIOT. Tak
paboTaet pu3muKa ycTyma - Boma ¢ GpOBKM CKaTHEIBAETCS II0 OTKOCY POBHO K ero nopomse. Ha kpuBom
6opTy ¢ y3kuMu OGepmMaMu GnuzKaWinas 10 PacCTOSHUIO IIONOIIBA YacTO IPUHAAJIEXKUT COCETHEMY
yCTyIly, ¥ BEIOOP IO 6;1u30CcTH ommbaeTcs TaM, Ifie COycK mpas. [Ipegern nyTu mepxkuTe GJIM3KUM K
3aJI0KEeHUI0 0TKoca. CIUIIKOM GOIbIION ITpenes I03BOJIUT OPOBKe Mo6ekKaTh 10 YyKOM IIOIOIIBH U
COCTaBUThH C Hell MPaBOonomo6HyI0 JIOKHYIO ITapy.

IIMP HeoOsi3aTenbHa. CIIyCK IO CKJIOHY OTBeYaeT Ha OOWH BOIIPOC - rae Hu3. Korma y muHHN
ecTb COOCTBEHHBIE OTMETKH (BbIXOn 2.16), OTBET yXKe B HAaHHHBIX, U peibed He HYXKEH, MOMOIIBOM
cumuTaeTcs OnuxKauninas ITUHUSA, JTexkalnas Huxke OPOBKH.

Be3 atoro Tonorpadudeckuil cieHapui X0Ou 1o Kpyry. YTo6sl mOoCTPOUTh penbed dopmMaMu, Hy K-
HBI ITaphl, @ YTOOBI COOPATh HapPH! CITyCKOM, HYKEeH penbed - KOTOPOTO eIlé HeT, ero KakK pa3 B CTPOST.
[Tpuxogunoces genathk 4epHOBOU npoxon 2.03 1o OgHUM IOPU30HTAJIAM, 3Has, 4YTO BHYTPHU Kapbepa
OH HeBepeH. Temnepp MOPSAHOK ONpsAMOU. 2.16 maéTt ormeTkH, 2.14 6e3 LIMP cobupaeT mapsi, 2.03
CTPOUT IIOBEPXHOCTE.

C LIMP paboTaeT OpeKHUM CIYCK, U Ha KPUBOM OOPTY C y3KUMu 6epMaMu OH TOYHEe, TaM Omuzkai-
IIIast IO PACCTOSTHUIO TTOOIIBA YaCTO IPUHAMJIERKUT COCEOHEMY YCTYILY.

®opMa 3TO OJHA MOTOUIBA U MHOZKECTBO OPOBOK IIPH HeM. TpacCUpOBKa PeXeT NIUHHYIO OPOB-
Ky Ha KyCKH, Che3[] pa3phlBaeT KOHTYP, MPU3HAK IIPEPHIBAETCS Ha IMOJIOTHX y4YacTKax. Bce Kycku
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CITyCKAIOTCS K TOM 2Ke IMOMOIIBe, II03TOMY Pe3ynbTaT TPYIIUPYEeTCs 0 IOIOIIBE, a He BEITHUCHIBAET-
cst mapamu. [TomomBa mormamaeT B BLIXO OOHMH pa3, a eé OpPoBKH MmomydarT obmiee mose link. 9to
TOT 2K€ B3rJId, YTO U B ITIOCTPOEHUNHU IIOBEPXHOCTU MEXKOY CTPYKTYPHBIMU JINMHUAMU, I'H€ CTOPOHHI -
MHO2KECTBQ, a He OTOeJIbHbIe JINHUN.

HemapHble THHHHM HE NMPONAJAOT MOI4Ya. TpeTuil cioi cobupaeT UX C IPUYUHON B aTpPubyTeE.
JIn6o CIIycK He OOIIEN [0 MOMOIIBLI, KOTIa MaJl ITpedesI IIyTH Uil OPOBKa JI02KHasI, TN00 CIIyCK pa3o-
IIEJICSI TI0 PA3HBIM ITOMOIIIBAM, KOTHa JIMHUS CKJIEWJIa ABa yCTyma. HauMeHbIIast gOJIsT COTIaCHBIX
mpo6 mevaTaeTcs B XXKypHAl U CIyKUT yKa3aTeleM Ha TaKyIo CKIIeHKY.

Brixomer Bepx 1 Hu3 unyt LineStringZ c monsimu kind u link, otmetku cHstel ¢ LIMP B reomert-
pHio. 3TO rOTOBLIE BXOMOBI OJIS IIOCTPOEHUS IIOBEPXHOCTH U [JISI BRITPY3KU TPEXMEPHBIMU JTUHUSIMU B
ABTOKA]I u Kpepo.

2.15 IIpumep Kapbepa (memMo)

CTpouT meMo-Kaphep M UCTUHHBIE CTPYKTYPHEIE IMHUY K HeEMY. [lapa pacTp-TUHUM CITyXKUT ITAJIO-
HOM 17151 2.13, BXOIOM [JISI TIOCTPOEHUSI IOBEPXHOCTHU U YUeOHBIM IPUMEPOM, U BCE 3TO 6€3 3aKPHITHIX
OAaHHBIX.

[TapameTp Yro 3amaér ITo ymonyaHuio / COBET
[MlupuHa, BricoTa, s4ueek Pa3mep rpuga. 400 x 300
Pa3mep sueliku, M ITar rpuna. 1
3epuo I'CY (Hor.) [ToBTOpssemocTs. OQHO 3€PHO 7
Oa€T OOWH U TOT XKe Kaphbep.
CK BrIXOOa MeTtpuyeckas. [Ipu MmecTHOU EPSG:32640
CK mpoekTa BLIOHpaiiTe eé xKe.
KonuyecTBO yCcTynIoB CKOIBbKO yCTYIIOB B O0DTYy. 3
Bricota yctyna, M ([dom.) [TpeBHIllIEHUE OOHOTO YCTYyIIA. 10
ITym crémku, M (Ho.) WMuTanus DorpenHocT 0.03
IUIOTHOU CHEMKMU.
OtBan, Cxoggamasicsa KaHaBa [omonHUTEeNbHEIE (POPMEL. BKJTIOYEHEI
(Oom.)
Kyna nonoxuts (0xBarT) KnagéT meMo Ha MecCTO, 10 CJI0SIM IIPOEKTa

pa3Mep He MeHseT.

CocTas penbeda momoOpaH Tak, 4TOOH KaXxaas ¢popMa IIpoBepsijia CBOI0 CTOPOHY MeTeKTopa. DIIIU-
TUYECKUH Kaphep C YCTymaMu u 6epMaMu OaéT mpaBUIbHBIE Mapkl. Che3[, TPOpPe3aloIuil YCTYIIH,
IA€T HACTOSINIHH Pa3pbIB - Ha €ro Ayre UCTUHHLIE IMHUU OOPBIBAIOTCS, W KaHOUOATH 00S3aHBI
o6prIBaThECS TaM kKe. OTBaj C MJIOCKUM BEPXOM [JAET 3aMKHYTYIO napy. Cxomsmiasicss HaropHas Ka-
HaBa JA€T TPU JIMHUM, CXOOAIIMECS B TOYKY, - TOT CJIy4ai, Iie BeC HOBEPXHOCTHA MEXKOY JTUHUSIMU
BEIPOXK[IAETCs, @ OTMETKa OCTaéTCsI BEPHOMH.

OxBaT K/JIaJéT AeMo Ha MeCTO W He MeHsieT ero pa3mep. Popmbsl Kapbepa GU3WYHBL, YCTYI
10 m npu oTtkoce 7 M. PacTsaHYTHIM 0O KMJIOMETPOB Kaphep IpeBpallaeTcs B IIJIOCKOCTh, Ha KOTO-
pOU meTeKTOpPY Hedero UCKaTh, I03TOMY pa3Mep 3afaloT TonbKo «Illupuna» u «Bricota». OTOensHO
PO cucTeMy KoopauHaT. Eciu y mpoekTa oHa MecTHasi WU Heu3BeCcTHas, Beibepute eé ke B «CK
BeIXOo#a». IlepecyéT oxBaTa U3 Heu3BeCTHOU cucTeMbl B UTM paé€T HeBepHBIN pe3ysbTaT, U AeMO
OKaxkeTCs HaJieKO OT Hy2KHOTO MecCTa.

BTopoii BEIXOM, MCTHHHBIE JIMHUHU, HeceT mod kind (brow, toe, thalweg) u link, a oTMeTKu ne3ar B
reomeTpuu Z. [To HeMy IMOTHOTA ¥ TOYHOCTH JETEKTOPA MEPSIOTCS YHUCJIOM, a He rjia3amu. [lomoxuTe
KaHOuOgaToB U3 2.13 moBepxX UCTUHHBIX JIMHUU U IIOCMOTPUTE, TOe OHU Pa30IIIHCh.

2.16 IIpo¢dpunupoBaHHe OTKOCOB

HaéT HEMBIM JIMHUAM HpO(bI/IJ'Ib II0 TOPU30HTAJIAM, KOTOPHEIE K HUM IIPUMBIKAIOT.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

JIuaum 6e3 OTMETOK BpoBKY 1 OOOILIBE U3 -
KOMIIJIeKTa unu u3 2.14.

l'opusonTanmu Croit TOpU30HTAIEN TOTO XK€ -
KOMIIJIEKTA.

[Tome BEICOTHI TOPU3OHTANIENR ATpubyt otmeTku. IlycTo - Z ELEV
BEPIINH.

IoIlyCK IpUMBIKaHUS, M HackonbKo KOHeI] 0.5
TOPU30HTAJIM MOXKET He [MOUTHU
IO JIUHUMH.

OTKyaa 6epyTcsi OTMETKH. Y OPOBKHU B TOMOTpad@uUIeCKOM YepTexkKe CBOeH OTMETKH HeT, ¥ 3TO J0JI-
T'O BHITJISIIENIO TyIuKoM. Ho HopMaTHB TpeOyeT HOBOOUTH TOPHU30HTAIIH [0 IUHUY OMTHMCAHKUA 00BheKTa
¢ popMHupPOBaHHEM Y3JIOBBIX TOYEK, 1 KaxX/asi TakKas TOYKa HeCET OTMETKY CBOel TOPHU30HTAaIIH.
OTCIO,[[& u HpO(I)I/IHB BCGfI JIMHUY - IIePEMEHHas OTMETKa U3 CaMUX NaHHEBIX, a He OJHO YKCJIO Ha BeChb
00BEeKT.

Baxknas mompaBka. ['opu3oHTanb He HAET MO OPOBKe. [10 0TKOCAM TOPU30OHTAIM PEXKYTCS, U Ta
eOVHCTBEHHAs, YTO JIerjia BOOJIb OPOBKHY, JIOKUTCS TaK JIUIIL IPYU COBIIAIEHNU OTMETKH C CEYEHHUEM,
TO eCThb ciIy4aiiHo. PaboTaeT UMeHHO IIPpUMBLIKaHKe, a He COBIIafeHue.

YTo cuuTaeTcs BCTpedeH. [lepeceyeHne TUHUY C TOPU30HTAJIBIO HACKBO3b ¥ KOHEI[ TOPU30HTAJH
B IpefesiaxX momycka. MeKay BCTpedaMu OTMETKA WHTEPIOMHUPYETCS 10 AyTe JTUHUY, 32 KpaWHUMU
OEePKUTCS TMTOCTOSHHON. JKCTPAIIOIUPOBATh YKIJIOH BHOIL OPOBKU OMACHO, OH YaCTO MEHSETCS Ha
II0OBOPOTAax.

IIpemensl MmeToma. MeTton paboTaeT POBHO HACTONIBKO, HACKOJIBLKO KOMIIJIEKT TOMOJIOTUYECKH CO-
rrnacoBaH. Ecyiu ropu30HTaNu 00 TUHUY He TOBEIEHb, IMHUS OCTAETCS HEMOM 1 YXOOUT B OTOEIbHEBIHN
croM ¢ npuyuHOM. KomU4YecTBO OITOPHBIX TOUEK ITHUIIIETCS B aTPUOYT n_samples M B XKYypHaJl MeIUaHOMU
u MuHUMyMOM. OgHa TOYKa O3HaYaeT IMOCTOSHHYIO OTMETKY II0 BCEM TMHUU, U 3TO BUIHO Cpasy.

MecTo B KOHBeuepe. Brixon - LineStringZ, rotoBas cropoxa GopMel Ois BXxomoB Bepx dopm u
Hus dopm uucrpymenTta 2.03. BmecTe ¢ 2.14, KOTOpPHIM coOUpaeT Maphl U 3alOJIHSIET MOJIE CBS-
3H, 9TO 3aMbIKaeT Tonorpadudyeckuy crieHapuil. [Inomanssle Kapbepel, BbLIEMKY, HACBININ U OTBAJIEL,
BHYTPHY KOTOPHIX TOPU30HTANY 10 HOPMAaTUBY He OIMCHIBAIOTCS, IOIy4aloT IIOBEPXHOCTD U3 OOHUX
OpPOBOK M MOIOIIB.

BbICOTHBIE OTMETKH KaK BTOpOfI HCTOYHHK

TomomnnaH, IpUIedIIni U3 ABTOKama, 9YacTO He HeCET Z y OPOBOK UM OTKOCOB. Tomorpad cTaBUT
OTMETKU OTHAENIbHBIMU TOUYKaMHU, a TUHUY OCTaBJISAET IJIOCKUMHU, II09TOMY BTOPHIM UCTOUHUKOM ULOYT
BBICOTHBIE OTMETKH.

Touka TUHUIO He ITepeceKaeT, 3HAYUT BCTpedel cunTaeTcss 61130CTh. TOYKa He masbllle AOIycKa
MPUMBIKAHUS TAaET OTMIOPHYI0 OTMETKY Ha CBOEH AyTroBOM KoopauHare. [lambile BCE Kak C TOPU30HTA-
JISIMU - TPODUITE CTPOUTCSI IO BCEMY PSIAY OIIOPHEIX TOYEK.

Ky,ua CTAaBsATCsA BEepPIINHDbI

OTMeTKa XKHBET B BEPIIIMHE, a BCTPEUH CIIyYalOTCs I'Ie IPUOETCS, ITO3TOMY BEPIIUHBI IIPUXOIUTCS
moGaBnsiTh. [IpaBuiio Takoe. Eciiu BepiirHa y>Ke CTOUT PSAOM CO BCTpedel, 6/IukKe qOoITycKa ITPUBS3-
KU, HOBas He MoOaBIseTCs, a BCTpeYa OTHOCHUTCS K CYIIECTBYIOIEH BepIIuHe - OTMETKa 3aJaéTCs B
He#W TOYHO, ¥ KOJIMYECTBO Y3JI0B TMHUM He pacTEéT. Eciau Gnmuxkaiinas BepllinHa Aasibille, BePITuHa
BCTAB/ISIETCS B TOYKE BCTPEYH.

BcTaBku MPOpPeKUBAIOTCS HAMMEHBIITUM IIIaroM, ABe IMOOPSO He OuKe 3aJaHHOT0 paccTosiHusA. Ha
TYCTBIX TOPU30HTAJISIX 0€3 3TOTro TMHUSA oOpacTaeT y3jaMu I'yllle, 4YeM HYKHO penbedy. ITpobda, Ko-
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TOpOﬁ He OOCTaJIOCh BEPIINHEI, ITPHK 3TOM HE IIPOIIagaeT - HpO(bI/IJ'Ib CUHHUTAETCHd II0 BCeEMY pAny l'[p06,
U CcoCeqHMHEe BEPIIMHEI K Heu TAHYTCH.

2.17 Casitue moctoB c IIMP

Y6upaeT MocTEI ¢ LIMP 1 CTaBUT Ha UX MECTO IOBEPXHOCTDL PpeKHU. CIIyTHUKOBAS MOIeJIb IIOBEPXHOCTH
CHMMaeT BHICOTY II0 BepXy HACTHJIIa, II09TOMY MOCT JIOXKHUTCS TOIMEePEK PeKu IIOTHHOI. CTOK II0
TaKO# MOIesu YIIUPaeTCs B HACHIIIh, BEIIIE MOCTa Pa3/IMBAETCS JIOKHOE 03epo, a peyHasi CeTh U3
6.02 pBéTCS Ha Imepexoe.

[TapameTp Yrto 3amaérT ITo ymomyauuto / coBeT

Bxoguas LIMP Penbed B MeTpax B METPOBOU -
cucTteMe KOOpAuHaT.
MocCTh: KOHTYPBI HaCTUIAa UM [IOMUTOHBI IO HACTUITY WU -

ocu JIMHUY 110 OCU MOCTa. MOXKHO
BIIEPEMEIIKY B OOHOM CJIO€.

[MlupurHa MOCTa A/ OCer, M IIo KaKOU IIAPUHEI 20
pacuupsieTcss ocb. Ha KOHTYpEI
He BIIHUSET.

3amnac BOKPYT MOCTa, T9eeK Ha ckomnpKo sideek pacmiuputs 1
MOCT IIepef IIepecyETOM.

LIMP 6e3 MOCTOB BrixogHoit pactp float32, crmoit -

B rpynine Tomorpadus.

Kak nepecuyuTbIBaeTCsi MOBEPXHOCTD. AYelKH ITo] MOCTOM II€PECUYUTHLIBAIOTCS I10 TYelKaM BO-
KPYT Hero, 1o mponéTtaM. M3 KaXkaod s4yedku O0epeTcs MUHEeNHAas WHTEPIIONSIINS MexXay OmuzKai-
IIUMU STYeWKaMMU OKPYKEHHUs 110 CTPOKe, CTONOIY U ABYM OHaroHansM. M3 HampaBieHu ¢ CaMBIMU
KOPOTKHMMU HpOJ’IéTaMI/I BbIﬁI/IpaeTCS{ caMoe HH3KOoe 3HadeHue. MocCT Y30K BOOJIb PEKU U BHITAHYT
BIOJIb OPOTH, TIO9TOMY KOPOTKHE MPOJIETH y TYEUKHU 10 HACTUJIOM UAYT MOIEPEK moporu. [Iponéer
C BOOBI BRIIIE TI0 TEUEHMWIO Ha BOOY HUXKE MAET YPOBEHb BOOBI C TEM XK€ MadeHUeM, YTO Yy PEKH, a
MIPOJIET, 3afeBIui Oeper, DaéT BhIlIe. BepéTcs HU3KUM, U TOBEPXHOCTh BCTAET Ha YPOBEHBb BOMHI.
Ecnmu peka uoéT HaMCKOCh K CETKe, KpaTYaMIlIni ITPOJIET MOXKET yIIePeThCs B O0PT MONMUHEL. Torma
B PACY€T UOET U MPOJIET IO BOBOE OJIMHHEE, HO TOJIBKO eciu 00a ero KoHIla CTOAT Ha HU3Y OKpykKe-
HUS, TO €CTh Ha Boge. Tak HaXOOUTCS PYycJio, a OOPT OOJIMHLI HE cpe3aeTcs. Y Olop BCe KOPOTKUE
IIPOJIETHI UOYT 110 Oepery, ¥ TaM IIOBEPXHOCTh BRIXOOUT Ha Geper.

I[ToBEPXHOCTb TOIBKO OIMyCKaeTcs. d4uelika, KOTopas ¥ TaK HUXKE WHTEPHOJISIIUN, HAallpUMep BOma,
BUIHAs MEXKIY IPOJIETaMHU, OCTAETCS Kak Oblla. d9elKy 3a KOHTYPOM MOCTa HE MEHSIOTCS.

3amac. Kpait HacTu/Ia B MOJesi IOBEPXHOCTHY Pa3MbIT Ha sSs4eliKy. bes 3amaca okpyKeHHueM CTaHEeT
s4YelKa Ha CKJIOHe HaCTusa, U BoOa 1o MOCTOM BCTaHET BhIIIe HacTosIel. Ha IIMP c suyelnikou
30 M MOCT 3aHMMAaET OOHY-OBe sTYeHKH, U 3allac B OOHY AYEHKY OOBIYHO HyXKeH. Hachimu mogxomoB
MCKaXKaloT penbed He MeHbBIe IIPOoJIETa, UX 00BOOSIT BMECTEe C MOCTOM.

Kak o0BoauTh. KOHTYD ITPOBOOUTCS IO HAaCTHIIY OT Oepera mo 6epera, Y3KOM IIOJIOCOM ITOIIEPEK
PeKu. O6BOJII/ITB MOCT IINPOKKXM KBapPAaTOM HE€ HY2XKHO: Ye€M IIIUpe IIATHO BOOJIb PEKH, TEM OJIMHHEE
MIPOJIET C BOOHI HA BOAY U TeM OOJIbIlle B IOBEPXHOCTH IIOJ MOCTOM OKPECTHEIX 6eperoB. Eciiu MOCTH
yXKe ecTh MUuHUSIMH, HanpuMep u3 OpenStreetMap, “x MoJaT Kak OCU U 3aJal0T IIUPUHY.

2Kypnast. ITo kaxxgoMy MOCTY IUIIIETCS, CKOJIBKO SUeeK IIepPecYruTalHo, HaCKOJIBKO OIlylleHa ITI0BepX-
HOCTh W KaKue OTMETKHM y OKpPYXKeHHs. MOCT, Iof KOTOPHIM HHUYETO He OMyCTHJIOCh, OTMEYaeTCs
IpeaymnpexaeHueM, 0OBIYHO 3TO KOHTYP HE Ha CBOEM MecCTe.

3amnosiHeHUe TOHUXKEHUN NHCTPYMEHT He menaeT. 115 pacuyéTa CTOKa ucnpasneHHyio LIMP nmogatot
B 2.04 IToaroroBka penbeda, a 3ateM B 6.01 u 6.02. [IpoBepuTh pe3yabTaT IIPOIIE BCETO PEYHOMR
CeThIO: Ha mepexofe oHa OOMbIle He PBETCH.
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3. [lonmoJIHUTE/ILHbIE HHCTPYMEHTBbI aHA/TU3ad

3.01 KaTteroprajabHbIH HHIUKATOPHBIA KPUTHHT

HUucTpyMeHT KaTeropuaaibHbIH HHIUKATOPHBIM KPUTHHI CTPOUT KapTy BEPOSITHOCTH II0 KaTe-
TOPHAILHOMY IIOJII0 - MUHEPAIbHOMY THUITY, IUTOTUITY, TIOOOMY TEKCTOBOMY Kjlaccy. B oTnuuue oT
OOBIYHOTO KPUTHUHTA, KOTOPHIY MHTEPIIOJIMPYET BEITUYUHY, 30ECh OLIeHUBAETCS, HACKOJILKO BEPOSITEH
KaXKJBIM KJlacC B KaXI0HU TOYKe IJIomany. JTo Hy:KHO TaM, I'le BaXKHa He BeJIM4YWHa, a TpUHAaIeX-
HOCTh K THIIYy - I'le OXKUOATh 3aMellleHle, TOe CMeHSIeTCS COCTaB IIJlacTa, TOe NPOXOOUT I'paHuIlla

MeXOy Pa3HOCTAMMU.

[TapameTpsr:

[TapameTp

YTo 3amaeT

ITo ymomgaHnuio / cCOBET

To4deuHsIl CIOU
KaTteropuansHoe none (kKiacc)

Pagmyc noucka, MyuH./Maxc.
TOYEK, pa3Mep S4YelKu, 0XBaT
Iosns caMmopoaka

BeposiTHOCTH IO KTaccaM
(MHOT'OIIOJIOCHBIH)

Kapra 30H (caMblil BEDOSATHBIN
KJIAcC)

YBepeHHOCTh (Makc.
BEPOSITHOCTD)

YpoBHU BEPOSTHOCTU
Krnacc g KOHTypoB

Bukybudeckoe criaxkuBaHue
rpasuil (mor.)

Ckpyrnenue rpauun (Chaikin),
uTepanmu (gor.)

'paHUIE ypOBHEU
BEPOSITHOCTHU (JTMHUM)

[Tomockl BEPOSITHOCTH
(TIOJTUTOHEI)

HcxomHble TOYKH.

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

ITouck u ceTka - KaK B «2D
Kriging».

oy camMmoponka B
rnmogoOpaHHOM BapuorpaMMe,
ot 0 mo 1. IlycTo - KaK
mogo0Opasocsk.

PacTp: ogHa nmonoca Ha Kiiacc,
UMs Kjlacca B OIKMCaHUU
IIOJIOCHIL.

Pactp xopma camoro
BEPOSITHOTO KJIacca,
COOTBETCTBHE KOJOB B
XKypHa.

PacTp makcumyma
BEPOSITHOCTU: I'le Kilacc
YBEPEHHEIN, TOe CIIOPHBIN.
YpoBHY OJ1 BEKTOPHBIX
rparun, gonu ot 0 mo 1.

WM Kjacca poOBHO Kak B IIOJIe

Kiaccos. IlycTo = Bce KJiacCcCHI.

CryuieHnue rpuga nepeq
KOHTYPHHIOM, KakK B 1.04.

I omoIHUTEJILHOE JIETKOe
CKpYyTJIEHUE.

JluHUU ypOBHEU C KJIaCCOM U
YPOBHEM.

[Tomockl MeXkAy YPOBHSIMU C
TOTOBOM paCKpPacKOMH.

Kak y «2D Kriging»

MyCTO

Heo0s3aTenbHBIHT

0.250.50.75
MyCTO

X2

2
HeobOs3aTeTbHBIN

Heo0sI3aTeIbHBIH

O6pe3Ka [0 MacKe Takas ke, Kak B 1.01, - monuron u3 mpoekTa b0 BHITyKJIasi 060J109Ka TOYEK C
O0ydepom. Macka IpUMeEHSIETCSI KO BCEM TPEM BBIXOAaM, BEPOSITHOCTSIM, 30HaM U YBEPEHHOCTH.

Kak cuuraercsa

KomoupoBaTs Kimaccel yuciaamu 1, 2, 3 1 UHTEPIIOIUPOBATh 3TOT KOO HENb3s1. Y KaTEerOpUil HET MOPSII-
Ka, KJacc 3 He «falblie» Kjaacca 1, ¥ cpemHee MeXAy HUMU OeCCMBICIIEHHO. [103TOMY HHCTPYMEHT
UOET MHOUKATOPHBIM TyTéM. Ha KaKAbIi KjIacC CTPOUTCS HHOUKATOP - eONHHUIIA TaM, TOe CKBaxKUHa
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3TOr0 Kjlacca, HOIb Be3me nHave. KaxXObli MHOUKATOP KPUTYETCS OTHEIbHO OPONUHAPHBIM KPUTHH-
TOM, KakK OOBIYHOE TI0JIe, ¥ MaET IIOBEPXHOCTH OT HYJISI [0 €OUHUIILL, 3TO U €CTh BEPOSITHOCTD Kjlacca.
BapuorpamMMa mHOMKATOpa IOOOUPaAEeTCs aBTOMATHYECKH CheprdecKoi MOEeNbio 0 9KCIePUMeH-
TaJIbHOM.

MHJJ,MKaTDprII.‘/‘I KPWUTMHI BEPOATHOCTb 30HbI 3aMelleHNA

- 0.8

o
[e)]
P(zameLwleHune)

o
IS

0.2

0.0

© CUNbBUHUT (0)
@ 3amelleHue (1)

Puc. 21: UHguKaTOPHBIM KPUTUHT Ha CUHTETHKE: CKBaXKUHEI C KaTeropueu (KpacHbIe - 3aMeIlleHue,
Oerble - CUIIBBUHUT) IIPEBPAIIAIOTCS B KapTy BEPOSITHOCTHU Kiacca. [Tloporom 0.5 u3 Heé pexeTrcs
KOHTYP OOMEHa.

Pa3genpHBEIE MHOAVKATOPHL B CyMMe He NaloT POBHO €IUHUIY ¥ MOTYT HEMHOTI'O BEIXOUTE 3a AUAala30H,
5TO U3BECTHOe CBOMCTBO MeToma. [loaToMy olleHKa KaxKAoro Kijiacca obpe3aeTcs B HOJIb OIUH, a
3aTeM BEPOSTHOCTH I10 KJjlacCaM HOPMUPYIOTCS TakK, YTOOHI B KaXKIOOM siuelKe X CyMMa PaBHSJIacCh
eOUuHUIIE.

Korga ckBazxk¥uHa He IIOoIIajia B CBOIO 30HY

O6ryHOEe 3aMedyaHue Takoe. CKBaXXHWHA OIMMACHOTO KjacCa OKal3ajach BHE OMACHOMW 30HBI. JTO HE
cboit mombopa, a CBOMCTBO CaMOPOIKa, ¥ pa300paThcs B HEM HAAO OO IPaBKH OCTAJILHBLIX ITapaMeT-
poB.

PoBHO B TOYKe 3aMepa KPUTUHT TOYEH ITpU JIFI000OM CaMOpPOKe, OIleHKa B Y3J1e, KOTOPHIH JIET Ha YCThE,
paBHa caMOMy MHOUKATOPY. HO y3es ceTKH MOYTU HUKOTAAa He CagUuTCs Ha yCThe. IIpu HEHYJIeBOM
CaMOpPOIKe IIOBEPXHOCTH OKOJIO TOYKM TEPIUT Pa3phiB, U y2Ke B HECKOJIBKUX MeTpaX OT CKBaXKUHEI
OlleHKa IIpOoBajIMBaeTCs K MECTHOMY cpepHeMy. BoT uucnoBo#t npumep. I[Ipu Harrete 0.5 B maTu
MeTpax OT OOWHOYHOM CKBaXKWHHL Kjlacca «B» BeposaTHOCTE nmapaet 0o 0.47, TO eCTh yXOOUT HOJ
ropor 0.5, a mpu o6HyIEHHOM HarreTe octaércs 0.97.

OTcroma napamMetp [osst caMmopoaka. ITycToe mmosie ocTaBisieT aBTOnoa60p Kak ecTh. Homb mena-
€T TIOBEPXHOCTH TJIafKOW Yy OJaHHKIX, U CKBa’KMHA yIep>KUBaeT CBOM KJlacC B CBoeH sdetike. OOIas
OUCIIEPCHUS TPU TIEPEHOCE OO COXPAHSAETCS, MEHSIETCS TOJIBKO T'JIAIKOCTh, MO3TOMYy MacmTab Be-
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pOHTHOCTeI;I He IIIBIBET. HOJIO6paHHbIe OOJIN IIO KJIaCCaM I1e4YaTadlOTCs B 2KyYPHAJl, 1 CHa4aJla CTOUT
IIPOCTO IIOCMOTPETH Ha HUX. Bonbiiol HarreT o3Ha4daeT, YTO KJIACCHI IIepeMelllaHbl Ha KOPOTKHUX
PaCCTOAHUAX, U 3TO conep}KaTeanHﬁ (l)aKT O NJaHHBIX, a He IIoMeXa.

OOHYJISITH CAaMOPOOOK HYKHO C OTKPHITRIMU Tj1a3aMu. OH He BRIDyMKa IIomOopa, a Mepa TOro, Ha-
CKOJIBKO COCeqHUE CKBaKMHBI PacXodsaTCs B Kitacce. Homb 03HauaeT pellleHre CYnuTaTh KaXKIObIK 3a-
Mep TOYHHIM ¥ 00s3aTeIbHBEIM K UCIIOMHEHUIO. [IJ1sT KapT OMAacHOCTH 3TO YacCTO IIPABUJIBHO, IIOTOMY
4TO IleHa MPOoIIyCKa U IleHa JI0KHOM TPEeBOTM HECUMMETPUYHE], HO KapTa II0CJIe 9TOT0 CTAHOBUTCS
KECTUe U IMATHUCTEE.

BTopoe, OT 4ero 3aBUCHUT IollafaHue, - suetika. OeHKa CYUTAeTCA B I[EHTPe STYeHKHU, ¥ eCJIH B OOHY
STYeHKy IOoIad CKBAaXKWUHBI PA3HBIX KJIACCOB, HUKAKOM CaMOPOMOK HX He pa3BenéT. duelKy 3ama-
BaiiTe MelIbue PACCTOSHUST MEXKIY COCeOHUMH CKBaXXWHaMH. TpeThe - TpaHuIla MoIuroHa. I1omocst
BEPOSITHOCTH CTPOSITCS M3 PacTpa CO CTiIaXkKUBaHUEM U CKpyTIeHreM, 00a HEMHOTO IBUTAIOT JTUHUIO
YPOBHSI OTHOCUTENBHO siueeK. ECIIM ToYKa BHIII/IA 3a ITOJIOCY Ha BOJIOCOK, TIPOBEPhTE CHadaja 3To,
CHSIB o0a CrilaXXKMBaHUA.

YTO0 Ha BBIXOJE

Tpu pe3ynbraTa. MHOTONIOJIOCHEIN PAaCcTp BEPOSITHOCTEM, OJIHA IT0JI0Ca Ha KJIacc, UMs KJlacca 3amuca-
HO B OIIMCaHUe MOJI0CH. KapTa 30H, KOJI CaMOro BEPOSITHOT'O KJlacca B siueliKe, COOTBETCTBUE KOZIOB
U KJlaccoB mmeyaTaeTcs B 2KypHasn. HeoOsi3aTeIbHBIN pacTp YBEPEHHOCTH, MAaKCUMYM BEPOSITHOCTH
B sideliKke, 10 HEMY BUHO, Te KJIaCC YBEPEHHBIH, a Tie 30HEI CIIOPST ¥ IIPOXOAUT I'PAHUIIA.

KapTta 3oH P{zameweHue) YEepeHHOCTE

- : , 10 - 10
64 s samelleHne 6 a8 64 i3
5 4 5 54
7 0.6 0.6
= 44 1 . = Z 44
=49 " vacrwinoe 2 4 z4
- - =
ER f f 3 0.4 34 0.4
& : 4 02 & 02
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Puc. 22: Pe3ynbTaT KaTeropuajabHOT0 HHOVKATOPHOIO KPUTHHTA: KapTa CaMOT0 BEPOsITHOTO Kjlacca
II10 MMHEPAJIbLHOMY THIIY, (I)OH CUJIBBUHHWTaA C O4YaraMM 3aMeEIlleHUs, CBEePXY HaHEeCEeHbl TOYKKM CKBa-
JKUH.

Ha maHHBIX ¢ BHIOpOCaMu BUOHA €II€ OffHAa 0CO0eHHOCTh. OOBIYHBIN KPUTUHT BHIHYKI€H WHTEPIIOJIH-
poOBaTh BEIMYKMHY, U OOHA aHOMaJIbHas mMpoba JioMaeT BapHoOrpaMMy - mapa OJIU3KHUX TOYEK C Heco-
IIOCTaBUMBIMM 3HAUYEHUSIMHU IIOJHUMAaET HaIrTeT, ¥ KapTa BRIPOXKOAeTCs B cpegHee. MHOUKATOP pa-
00oTaeT He C BEJIMUMHOH, a C PaKTOM IPHUHALIEKHOCTH K KJIaCCy, II09TOMY aHOMAJIbHOEe 3HAUYEHUE
B HEM HEOTJIMYUMO OT JII000TO OPYTOro IO Ty K& CTOPOHY mopora. Tam, rae IoKa3aTelb MeHSeT-
Csl PE3KO M HEPEerylaspHO, a BOIPOC MO CYTH ABOUYHBLIN, MHOUKATOPHBIM MyTh HafEXHEe MPSIMO
UHTEPIIOJISILINH.

KaTeropuanbsHbii mogxon yooOeH TeM, 4TO He TpeOyeT 3apaHee IIPOBOOUTE rpaHuIly. He HyKHO pe-
I11aTh, CYUTATH JIM YACTUUHOE 3aMellleHre OMacHBIM. KapTUPYIOTCS BCe THUMHI KaK €CTh, a HYXKHYIO
KOMOMHAITMIO KJIaCCOB COOMPAIOT IMOTOM M3 BEPOSITHOCTEH. PemKue KilacCh ¢ MajlbIM KOJIMYECTBOM
CKBaXWH AAIOT IIYMHYI0 BapUOTPaAaMMy, MHCTPYMEHT Tpenynpexpaetr o6 aTom B JKypHaJs, BepOsT-
HOCTB IO TAKOMY KJIaCCy YHUTAWTe OCTOPOIKHO.

YT0oOBI OCBOUTH UHCTPYMEHT 0€3 peanbHBIX JaHHEIX, BKIIIounTe B [IpuMep CKBaxkuH (IeM0) rajaky
[Io0aBUTH KaTeropuajbHoOe Iojie MUHTHIIA. B coi mo6aBuTcs nojie mintype ¢ ¢poHOM CUITBBU-
HUTA U 0YaraMu 3aMellleHus 1o o6pas3ny pyaHWKa, Ha HEM UHCTPYMEHT MOKHO Ccpa3y IIPOTrHaTh.
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WupukaTop KaXkmoro Kinacca KpUTyeTcs K JoJIie 9TOT0 Kjlacca B CKBaXKMHaX, I09TOMY BOa/IX OT JaH-
HBIX BEPOSTHOCTb CTPEMUTCS K [OJIe, a He K Hy/II0. DTO BaXHO /I Y3KUX BEITIHYTHIX 30H 3aMelre-
HUS: PaJiuyC UX BapUOTPaMMbI YaCTO MeHbIe 1mara cetu. 1o Bepcuu 5.13.40 6e3 BeCOB MHAUKATOP
KPUTHUPOBAJICA K HYJIIO, ME€2KNY CKBaXXWHaAMM TaKoOM KJlacc mporiagajl, U 30HbBI 3aMEIlleHN A BEIXOOUIIN
Ha KapTe B OBa-TPU pa3a MeHblle HaCTOSIINX.

ITpu HepaBHOMEPHOU CEeTH 3afiaiiTe HeoOsi3aTeJIbHOe 1I0Jie BecoB wt u3 nHcTpyMeHTa 1.05 [deka-
cTepu3anus. Torga gois Kjlacca CYUuTaeTCs C BeCaMU, U BEPOSITHOCTh BOAJIK OT HaHHBIX CTPEMUTCS
K IIpefCTaBUTEIbHOU [0Jie, a He K [A0Jie B CTYIIeHUH.

BeKTOprIe I'PaHHIIBI I1I0 BEPOATHOCTIAM

KapTa 30H oTBeuaeT Ha BOIPOC «KTO MOGEOUN B TYEHKe», ¥ 9TOTO YaCcTO MaJio. [ IITaHuPOBAHUS
Hy>KHee TI0JI0ca ITepexofia - The KjlacC YBEPEHHHBIH, T{ie CIIOPHEIH, TIe YBEPEHHO APYTroi. TO matoT
OBa HeoOs3aTeIbHBIX BEKTOPHAIX BEIXOMA, 10 YMOIYAHUIO BEIKITIOUEHHEIX.

YpoBHU 3agaroTcsa napaMeTpoM, 1o ymondanuio 0.25, 0.5 1 0.75, To eCTh YeTBIPE IOJIOCH - YBEPEHHO
HET, OBe CIIOPHEBIE U YBEPEHHO Aa. JIMHUN HeCyT KJIacC ¥ YPOBeHb. [I0TUTOHEL HECYT KJIacC, TPaHUIIL
nonnockl B nonsax P_MIN u P_MAX u rotoByio IOANUCH TONOCH B tonie band Buga «0.25 - 0.5». ITo
3TOM MOAIMCHU CJIOM Cpa3y pacKpalluBaeTCs KaTeropusMU OT 3eJIEHOT0 K KpaCHOMY, HacTpauBaTh
JIeTeHOY BPYYHYIO He HYXKHO.

OpnHa MmoJjioca MOXKET IpueXaTh HEeCKOJIbKUMU 00bEeKTaMu, eCJIM OHA Pa30uTa Ha OTHEJIbHBIE y4acT-
KU TIJIOMIau. DTO HOPMAJIbHO ¥ YOOOHO, IIJIONMIagyM CUNUTAIOTCS II0 KaXaOMy Y4acTKy OTHelbHO. B
JIeTeH[ie TIPU 3TOM POBHO CTOJIBKO CTPOK, CKOJIFKO TIOJIOC, IIOTOMY YTO pacKpacka HOET II0 II0JIoCe,
a He 10 OHOMU €€ TpaHuIle.

'paHULIBI CTPOSITCS IO KaHally BEPOSITHOCTEM, a He II0 KapTe 30H, M 3TO cyllecTBeHHO. KapTa 30H
XPaHUT TONBKO IMOOemuTens B s4deiike. I'me UMEeHHO BHYTPHU SYEHKH IIPOIIa T'PAaHUIA, B HEH yxKe
IIOTEPSHO.

I[ToaToMy KOHTYp TaKO¥ KapThl UOET CTYNEHSIMM 110 KpasMm ssdeek. CriakuBaThb TaKyl0 CTyIleHYa-
TOCTh 3HAYUUT BEIAYMBIBATH IT0JI0KEHME IpaHuIlbl. [1oyie BepoaTHOCTEH 3Ty MHDOPMAIIUIO IEePKUT, U
KOHTYD II0 HEMY JIOXKUTCS TyHa, KyJa ero CTaBUT caMa MOLEJb.

ITpu OByx Knaccax ypoBeHb 0.5 coBIIafaeT ¢ rpaHUIled 30H, Kiacc mobexkKaaeT POBHO TaM, THe €ro
BEPOSITHOCTH BHIIIIE TTIOJIOBUHEL. [T109TOMY OfivH ypoBeHD 0.5 maéT 06bIyHyI0 OMHAPHYIO KapTy, TOIBKO
C T7IafgKoM rpaHullelt BMecTo cTynmeH4YaTou. [Ipu Tpéx u 6osee Kjlaccax 3TO yKe He OOHO U TO XKe.
I[To6enuTh MOKHO U C BepOosATHOCTHIO 0.4, a 3meCh CTPOUTCSA UMEHHO BEPOSTHOCTH OBITH HaHHBIM
KJIaCCOM, a He IpaHula no0enuTess.

ITpu OByX Kiaccax BouckBarTe B Kjmacc oyisi KOHTYPOB HHTEPECYIONUN. BEpOATHOCTH [OIIOJTHSIOT
OpYyT OpyTa [0 eOUWHUITH], ¥ BTOPOM HaGop O6ymeT 3epKaabHBIM Ay0jieM IIepBOTO.

3.02 Kpurusar ¢ BHemrHuM apeudom (External Drift)

HNuactpymeHT Kpuruar ¢ BHentauM npeiidpom (External Drift) orenuBaeT mojie mo TouykaM, KO-
TrIa OHO 3aKOHOMEPHO CBSI3aHO C BEJIMYUHOM, KOTOpPas yzKe M3BeCTHa BCIOAY B BUIe pacTpa. Takoiu
pactp Ha3wBaloT apelidoM. M MokeT OBITh CTPYKTYPHAs MOBEPXHOCTb COCEOHETO IjlacTa, rpybas
pervoHasnbHas MOJeJb, IOBEPXHOCTD 0 PEIKOM CeTKe UMU celicMudecKuil aTpubyT. OOBIYHBIN KPU-
TUHT BUOUT TOJIBKO CaMM CKBaXWHHI, 30ECh XK€ K HUM Jo0OaBiisieTcs 3HaHUe 0 ¢hopMe oI MeXAy
HUMU, U TaM, I'le CKBaXXUH HeT, OlleHKa OIHUpaeTcsd Ha 9Ty popmy.

HWHCTPpYMEHT CTOUT B rpylile [JOIOJIHUTE/IbHBIE HHCTPYMEHTEI aHa/IN3a U CUUTaeT TEM XKe KpU-
ruaroM, 4to u 2D Kriging. MaTtemaTuka KpuruHra He MeHseTCsI. MeHsIeTCs TOJILKO TO, II0 YeMY
CHUMAaeTCsI peruoHabHast COCTaBIsIoIIasl.

I[TapameTpsr:

88



[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

ToueuyHBIN CIIOU
ITone 3HaueHus (Z)
PacTp BHemIHero npeiida

Kanan pactpa mpetida ([orm.)
Crenensb gpetida

Tun KpuruHra, paguyc,
MUH./MaKc., HaITeT, CTPYKTYPHI
Crnaputs rpup (I'aycc),
pamuyc criakKuBaHUSA

PacTp kpurusnra c gpetidpom

CraHmapTHas ommbKa
KPUTHHTa

HcxonHble TOYKH.
HHTeprnonupyeMsldl aTpuoyT.
CTOpPOHHSS TOBEPXHOCTE S,
M3BeCTHas Bcioay. B ogHoMU
CRS c Toukamu, IOKPHIBAET
o0sacTsb.

[Tormoca MHOTOIIOIOCHOT'O
pacTpa gpetida.

JInuennas (a0+al-s) unu
KBaJlpaTHU4YHas CBSI3b.
Kpurusr octaTkoB - Kak B «2D
Kriging».

Heob6s13aTensHoe
CcrijlakMBaHUe pe3yJbTarTa.
BrixogHas otleHKa (mpeud +
KPUTHUHT OCTAaTKOB).
Heo6si3aTenbHBIN pacTp
CTaHOAPTHOM OIIMOKH

1 (MMHEeNHbIN)
Kak y «2D Kriging»

BRIKI. / 1

MPOMYIIEeH

OCTaTKOB.

B yéM oT/IMYHE OT CHATHSI TPpeHIa

®naxok CHATH MOIHHOMHAIBHBIN TpeH[ y 2D Kriging onuckiBaeT permoHanbHYI0 COCTaBIIS-
IOLIYI0 TIOJIMHOMOM OT KOOPOWHAT, TO €CTh HAaKJIOHHOU UJIKM U30THYTOU IJIOCKOCTBIO. ITO TOOUTCS,
KOorfa IajeHue IjlacTa OOHOPOZHO U ero dopMa npocTta. Ho ecnu y nosnst ecTh BEIpakKeHHas CTPYK-
Typa, MOBTOPSAIONIAsa U3BECTHYIO IIOBEPXHOCTS, IITIOCKOCTE €€ He OIUIIIET.

BuemHul npetid cCHUMaeT PeruoHaIbHYI0 COCTABISIONIYIO He II0 KOOpOWHATaM, a 10 CTOPOHHEMY
pacTpy. BriBaeT, 4T0 KpOBIIs HHTEPECYIOIIEro I1JIacTa IOBTOPsIeT pefbed MOACTUIAIIero, Ajis KoTo-
POTO MOBEPXHOCTH y2Ke NOCTPoeHa. Takylo CBA3b CHUMAIOT perpeccueil Ha IOACTHUIIAlOIy0 I0BEPX-
HOCTb ¥ KPUT'VIOT y2Ke OTKJIOHeHUd OT Heé. [Ipeiid 3mechk He QyHKIUA MecTa Ha KapTe, a QyHKIUA
3Ha4YEeHUS BHEIIHETO pacTpa B TOU Xe TO4YKe. BCE ocTanpHOE coBIaaeT Co CHATUEM IIONTMHOMUATTb-
HOT'O TpeHOa. JTO Ta JXKe CxeMa perpecCUsI-KPUTHUHT.

Kak cuuraercs

Cuauarma pacTp apeida CUUTEIBAETCSA B KaKO0M CKBaXKUHE, OMITHHENHO 10 YeTHIPEM COCeTHUM sTIei-
KaM. 3aTeM 3HaueHUe MOJIs PerpecCcUupyeTcs Ha 9TO CUMUTAHHOE 3HAaYEeHWEe METOOOM HauMEHBIINX
KBampaToB. CTeneHs npeida 3amaét Bup cBsA3u. CTemnenb 1 3To MUHEHHBIN Opelid BHUOa 3HaAYEHHEe
paBao a0 mitoc al Ha apeid, oOpraHbIH BEIOOD O External Drift. CTeneHs 2 omMCHIBaeT U30THYTYIO
CBSI3b C KBafpaToM [aperida, Ho MOKeT BoOpaTh B ce0sI 4aCTh PeaIbHOM CTPYKTYPHI, II03TOMY IIOCIIE
HEE CTOUT ITOCMOTPETh Ha BapuOTrpaMMy OCTaTKOB.

IManbine KPUTYIOTCS OCTAaTKU Perpeccuu, poBHO Kak obrruHoe mone B 2D Kriging, co cBoeit Bapuo-
TpaMMOii, TOMCKOM ¥ aHu30Tponuel. Ha mocienHem 1mare pactp apetida rmepecyuThBaeTCsS Ha CET-
Ky KPUTHHTA, U Apeli¢ mobaBIseTcs K KPpUTOBaHHOM OIleHKe 0CTAaTKOB oOpaTHO. ToroBasi olieHKa B
KaXaoi s4uelKe paBHa Opeidy III0C KPUTUHT OocTaTKa. [I0CKONILKY Apeiid n3BeCcTeH BCIOAY, OLleHKa
MeXOy CKBaXKHWHaAMM TAHETCs He K JIOKAJIbLHOMY CpedHEMY, a K (l)opMe BHEIIHen IIOBEPXHOCTH.

CKBazkMHBI, KOTOPHIE TIOMAIN 3a IPEesbl pacTpa apeida, B mogbop He UAYT, MHCTPYMEHT Coo0IIa-
eT B 2KypHaJi, CKOIBKO UX OTOPOIIEeHO. JYelKu CEeTKH, He TTOKPHITEIE PACTPOM Apeiida, HOCTPOUTH
HedeM, I03TOMY OHM OCTAIOTCS IIYCTHIMH BMECTE CO CTAaHOAPTHOM OIMUOKOM 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
CcriaxkuBaeTcs K cpegHeMy. CIipaBa KpUTMHT C BHEIIHUM aApeiidoM mo dz moBTopsieT ¢popMy BHEII-
Hel MOBEPXHOCTU TaM, TAe CKBaXMUH HeT. [ITyHKTUpPOM 0OBeIEH Pa3phiB TaHHBIX.

ITapaMmeTpsI

ToueuHbIHN C/IOH U IMOJIe 3HaYeHus Z 3amaoTcs Kak B 2D Kriging. [Tapametp PacTp BHeHnIHero
ape#da 3TO ¥ €CTb CTOPOHHSST ITIOBEPXHOCTh, U3BECTHAs BClomy. HeoOsi3aTeIbHBEIM KaHAI pacT-
pa apeida BLHIOUpPAET MOJI0CY MHOTOIIOJIOCHOTO pacTpa. IToMCK, pa3Mep sS4YedKH, 0XBaT, oOpe3Ka
10 KOHTYPY CKBaXKWH, HAarTeT ¥ CTPYKTYPHI BAPHUOTPAMMEI, OTCEB yparaHHBIX P00 U CTiIakKUBaHUE
rpunma paboTraroT Tak ke, Kak y 2D Kriging. Onucanue u yMOI4aHUS Te XKe.

Baxnoe ycrnoBue. PacTp maperida ¥ TOYEUHBIM CJIOM OOJIKHEI OBITH B OOQHOM CHUCTEME KOOPAMWHAT,
vHaye 3HaYeHue gpelda CHUMETCsS He B ToM Touke. [Ipu HecoBmameuuu CRS MHCTPYMEHT IIpemy-
npexmnaeT B 2KypHan. PacTp mpetida monmKeH IMOKPBIBATh BCIO 00/IaCTh OI@HKHU, MHA4Ye 10 KpasM
MMOSIBSITCS TIYCThIE TYEUKH.

BapuorpamMmmMa 1mo ocrarkam

Kak v ipu cHATHY TpPeHOa, BapuorpaMMy 3Oech 3a[aloT [0 OCTaTKaM PEerpecCHy, a He IO CEIPOMY
3HaueHwuto. [locne cHsTUSA Opelipa BapuorpamMMa OCTATKOB BO3BpAllaeTCs K HOPMaJbHOMY BHOY,
BBEIXOIUT Ha IIOPOT C HArTETOM, ¥ PafiuyC OTparxkaeT UCTUHHBIM MacInTab TOKaIbHOU KOPPEISIU.
PacTp cTaHOapTHOU OMIMOKW B 3TOM PEXMME 3TO OmMOKa KPUTHHTA OCTAaTKOB. [peid cumTaeTcs
OEeTEPMUHUPOBAHHLIM M COOCTBEHHOM MOTPENTHOCTHU K Hel He foOaBisieT.

INTomo6GpaTth BapuorpaMMy OCTAaTKOB, He BEIXOHS M3 WHCTPYMEHTA BapuOIDaMMEI, TOKa HEJb3s, II0-
5TOMY OCTATKU OI[€HUBAIOT II0 [OJIe CHATON OMCIIEPCHU, KOTOPYIO MHCTPYMEHT IledaTaeT B XKypHa.
Ecnu mpetid ybpan 3aMeTHYIO 94acTh pa30poca, CBA3b C BHEITHENW MOBEPXHOCTHIO peasibHa U Apeud
yMmecTeH. Ecnu noutu HUYero He yGpari, mojie ¢ 5TUM pacTpoM He CBsi3aHo, u 00uruHblM 2D Kriging
JacT TOT XKe pe3yJ/IbTaT IpolIe.

3.03 KapTa BEepOsATHOCTH NPEBbIIICHUSI

I/IHCTPYMGHT KapTa BEPOsiTHOCTH IIPEBBINNIEHHUsI OTBEYaeT Ha BOIIPOC HE «KCKOJIBKO», a «KaKOBa
BEPOATHOCTDH, YTO 3HAYEHHUE IIPEBBICUT IIOPOT». 3 PacCTpa OLleHKM KPUTMHI'da U paCTpa ero CraH-
JIapTHOfI OIINOKM WHCTPYMEHT CTPOUT PACTP BEPOATHOCTHU OT 0 mo 1, ¥ B KaXOOU ST4YeHKe CTOUT
BEPOATHOCTE TOI'0O, 4TO HMCTHHHOE 3Ha4Y€HHE BEIIIE 3aJaHHOT'O II0POoTra.

WHCTPYMEHT CTOUT B I'pyniie [JomoIHUTEILHbIE HHCTPYMEHTHI aHa/In3a U paboTaeT Kak II0CTO-
O6paboTka, TOmOoOHO TUAPABINYECKOMY IpafgreHTy. CBOEro KpUruHra oH He BBIIIOJIHSET U OKHO 2D
Kriging ne Tporaet, a 6ep€T yXKe roToBEle pacTphl. [I03TOMYy OH OOMHAKOBO paboTaeT C BHIXOOOM
OOBIYHOTO KPUTHHTA ¥ KPUTHWHTA C BHEITHUM HApeidom.
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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.

ITpu TaKOM [OTYIIIEHU Y BEPOSITHOCTD IPEBLIIIIEHUS ITIOPOTa CYUTAETCS OOHOM popMyIioit uepes GyHK-
LIMI0 HOPMaJIbHOTO pacupeneieHus. ['me olleHKa 3aMeTHO BhIIIIe IOPOTa, BEPOATHOCTD OJIN3Ka K eIU-
HUlle, TOe HuXe, 61M3Ka K HYJ/II0, @ HA CaMOM IOPOTe paBHA HNoIoBUHE. YeM Goibllle cTaHOApTHAS
ommbKa, TeM 0oJiee MJIAaBHBIM CTAHOBUTCS IMepexon. Bmamu OT CKBaXKWH YBEPEHHOCTH MEHbINE, U
BEPOSATHOCTE TAHETCH K 0.5.

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

10

r 0.6

r 0.4

0.0

Puc. 24: CneBa olleHKa KPUTMHTA C IOPOTOM KOHOUITUY, CITPaBa KapTa BEPOSITHOCTH €0 IPEBHIIIe-
HUs. 3ené€Hoe - 6epEM YBEPEHHO, KpacHOe - yBEPEeHHO He 6epéM, 3a rpaHullei pa3dypeHHOCTH KapTa
cxogutcsa K 0.5.

OTOenpHOTO KPUTHHTA AJISI 9TOT0 HE HYXKHO, ITO9TOMY KapTa CTPOUTCS MTHOBEHHO. [omyIiieHue o
HOPMAaJIbHOCTH MeCTaMHu I'py00BaTO, 0COOEHHO [IJI CHUJIBHO CKOIIIeHHEIX II0JIe Bpode ComepKaHuM
C MJIIMHHBEIM IPaBBIM XBOCTOM. TaM, Tfie 9TO BaXXHO, TOYHee paboTaeT MHOWKATOPHHIM KPUTHHT 110
moporaM, KOTOPHIM He omupaeTcs Ha popMy pacmpefieeHus.

Kaxk IIOJIYYUTH BXO0ObI

3anyctute 2D Kriging (nu KpUruHr ¢ BHEIITHHUM OpeidoM) 110 CBoeMy IOJTI0 ¥ BKITIOUUTE Heo0sI-
3aTenbHBIN BHBOA CTaHmapTHasi OoIMOKa KpMruHra. [loiyuyuTe IBa pacTpa, OIeHKY M OLINOKY,
U nofalTe UX clofa. PeléTKy y HUX COBIIAAAQIOT, TaK KakK OHM U3 OJHOTO 3allycka, HO eClIU HNoHaTh
pacTpHI C Pa3HOM CeTKOM, ommubKa OymeT MpuBeeHa K CeTKe OIeHKU OUITUHENHHO.

ITapaMeTpsbI
ITapameTp Yrto 3apaér ITo ymomganuio / COBET
PacTp oneHKH (KPUTHHT) PacTp OLIEHKH IT0JIs -
(pe3ynbTaT KpUTHUHTA).
PacTp cTaHOApPTHOM OITHOKH PacTp cTaHOapTHOM OIMINOKHN -
KPUTHHTA TOTO K€ 3aIlyCcKa.
CTOpOHa Cyurarhb BEPOATHOCTE BHIIIIE BEIITIE
nopora P(Z>mopor) unm 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

ITepBoe npuMeHeHUE - 6OPTOBLEIE comepzkaHus. [Iopor paBeH KOHOWUIUH, ¥ KapTa II0Ka3kIBAeT BEPO-
ATHOCTB TOI'O, YTO COOEeP2KaHKe BHIIIIEe KOHOUIINHN. 1O HarJjasgapgHee OJIHOfI JIMHHUU 110 OLIeHKE, IIOTOMY
4YTO y TPaHUILI PYOHOTO Tejla yBEePEHHOCTH ITaflaeT, U KapTa BePOsATHOCTHU 9TO MOKa3kBaeT. Bropoe
- 30HHI pUCKa 110 JII0O00My mopory, 6yab TO MOITHOCTh HUXKe KPUTUYECKON MU OTMEeTKa BHIIIE UJIU
HUXKe onacHoi. KapTa BepoaTHOCTH DOIOJIHAET KapTy OLIeHKU TaM, I'Tle BaXkKHa He TOJIbKO BeJINUYMHa,
HO ¥ YBEPEHHOCTE B HEMU.

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 €CThb C Ibe30MEeTPUUECKOM IOBEPXHOCTHIO, U TOKA3EIBAeT, Kya ¥ HACKOIBKO KPYTO TEYET ITOA3EM-
Has Boma. Ha Bxop momaéTcs pacTp Hamopa, o6eraHo pe3ynbraTt 2D Kriging mo ypoBHSIM B CKBazXKHu-
Hax. [IJ1s TUOPOTeO0Jiora 9TO TaKOM XKe eCTEeCTBeHHLIH ITTar MOCjie IOCTPOeHUS IIOBEPXHOCTH HaIopa,
KaK M30JIMHUU I10CJI€ KPUTHUHTIa.

Ha BrIXOme Tpu cnosi. PacTp MoayJjisi rpagueHTa II0Ka3biBaeT KPYTU3HY ITIOBEPXHOCTHU Hamopa, TUum-
paBIHYeCKHuM IPafueHT i paBeH MoOymio Vh u 6e3pa3MmepeH. PacTp a3uMyTa XpaHUT HallpaBlIeHHe
IIOTOKa B I'pafiycax, TOe HOJIb 3TO CeBep, a OTCUET UIET 10 YaCOBOU CTpesike. TOUeUHEIN CII0M BeK-
TOPOB IIOTOKAa IPOPEXKEH 110 CEeTKEe U cpa3y 0(hOpMJIEH CTPEJIKaMH, II03TOMY KapTrHa puiabTpanmnu
BuOHa 0e3 HaCTPOUKU CUMBOJIMKH.

HanpaBneHHe CHHUTAETCHd CTPOro. Bopa TEUYET BHU3 110 T'PaduEeHTy, OT OOMIBIIIETO HaIlOPpa K MEHBIIIEMY,
IIO3TOMY CTpPEJIKa CMOTPUT B CTOPOHY IIaJeHHNs ITOBEPXHOCTH. Ha momorux y4dacCTKaX, rge Hallop
IIOYTH IIOCTOsIHEH, HallpaBJIEHHWE He OIIpeneJIeHO, U a3UMYT TaM OCTaéTcs IIyCTBIM.

be3 mpoHUIIaeMOCTH

HWHCTPYMEHT ONKCHEIBAET T€eOMETPHIO II0JI HAallopa, HO He CKOPOCTh ITOoTOKa. CKOPOCTh puiIbTpanmu
1o 3akKoHy Jlapcu paBHa MUHYC K03¢duineHT punbrpaumu K, yMHOKEHHBIN Ha TPAfUEHT, U OJI HEeé
HyXeH caM KoaddurneHT K, KOTOPpOro MHCTPYMEHT He 3alpalllvBaeT U He cuuTaeT. M iHaue roBops4,
KapTa OTBedYaeT Ha BONPOC Kyda ¥ HACKOJILKO KPYTO, HO He Kak OwicTpo. Korma K unu Bomomposo-
OUMOCTH T U3BECTHEI 110 IIJIOMIanU, CKOPOCTh GUIbTPAUN U PACX0[ CUUTaeT COCEIHUN UHCTPYMEHT
«YpenbHBEIM pacxoq (3akoH [Japcu)», MOMHOXKasi 3TOT I'PagUueHT Ha CBOMCTBA MJacTa.

ITapaMeTpsbl U CrjlaKkuUBaHHE

Bxom 5TO pacTp Hamopa u ero KaHaji. [lapaMeTp BEeKTOPbI IMOTOKA, IIIAr IMPOpPekKHUBaHUA 3a-
OaéT, yepe3 CKOJIbKO sSTUeeK CTABUThL CTPEJNIKY, YTOOB OHU HEe CIIMBAJIUCh, II0 YMOJTYAaHUIO BOCEMb.
[TapaMeTp CriiakKMBaHHE HAmopa mepel pacdyéToM yOoupaeT MeJKyio psiOb rpupa, 3afaéTcs B
siyefKax, 110 YMOJTYAHUIO BEIKTIOUEH.

[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET

Pactp Hamopa BxonoHast nbe3oMeTpuYecKas -
IIOBEPXHOCTE (OOBIYHO
pe3ynbTaT «2D Kriging»).

92



[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).

CrnaxkvBaHUE BKIIOYAIOT He AJI KPAcCOTHI, a 0 cymecTBy. [uddepeHIINPOBaHNEe YCUIUBAET IIIYM,
IIO9TOMY [axKe aKKypPaTHHIM I'pua KPUTHHTa CIOCO0EH maTh IISITHUCTOE II0JIe TPafueHTa C OepraHhl-
MU CTpejikaMu. JIErKoe crilakuBaHHWe BO3BpalllaeT KapTUHY K YuTaeMoMy Bumy. Toro xke addekTa
MOXKHO OOOUTHCsI, CTIaguB caM Hamop emé B 2D Kriging.

CTpejIKH U3 TOYeK

Crioif BEKTOPOB 3TO TOUKH, a CTPEJIKK PUCYeT CUMBOJIMKA. [IpeceT HaK/IaAkIBA€TCS aBTOMAaTUYECKH.
Mapkep-CTpenKa ITOBOpaYnBaeTCs II0 IOJI0 aZ, ITI09TOMY IT0Ka3hkiBaeT HallpaBlIieHNWe II0TOKa, a pas-
Mep MacIITabHupPyeTcs 1o Moo grad, T09ToOMy CTpeKa OIUHHee TaM, Toe TPagueHT Kpyde. Pazmep
3a7aH B MMJITAMETPAX ¥ He 3aBUCUT OT MaciuTtaba KapThl. CHMBOJIMKY MOXKHO [IOMEHSITh B CBOMCTBAX
cnosi. Ecnu Hy»KHa KjlacCHYeCKas KBUBep-IHarpaMma, roe [MIMHA CTPEJIKH OTJIOXKEeHA B eIHUHHUIIaX
KapThl, MapKep 3aMEeHSIOT reHepaToOpOM IeOMeTpPHH, 3ar0TOBKA JIEXKHUT B ITAllKe CTHUIIEH PAIOM C
IIPeceToM.

ITomst cmoss BEKTOPOB OTOKA:

[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

YToOBl IPOUTHU BeCh IIyTh 6€3 peasibHBLIX OaHHBIX, BKIouYuTe B [IpuMep CKBaKUH (OeMO) rajiky
[To6aBuTh mosjie Hanopa. B cnoit nob6aBuTcs none head ¢ BEIpaKeHHBIM PErMOHAILHBIM YKJIOHOM.
IMocTpotiTe o HeMy rpup B 2D Kriging, nopmaliTe pacTp ciofa, ¥ CTPEJIKHU IIOUOYT BHU3 10 CKIIOHY
Haropa. ToT Ke CKBO3HOU ClieHapuii, YTO U [OJI OCTaIbHBIX MHCTPYMEHTOB, TOJIBKO IIPO TUAPOTE0-
JIOTHIO.

3.05 YaoenbHBIH pacxo[ (3akoH [TapcHu)

HWHCTpYMEHT YaenbHBIH pacxoq Ho0aBisgeT K TeOMETPUH IIOTOKAa MPOHUIIAEMOCTh. [ mapaBnuye-
CKUU T'pafiieHT MOKa3bkIBaeT, Kyla M HaCKONIbKO KPYTO MafaeT HaIlop, HO He CKONBKO BOMBI TEYET.
3akoH Jlapcu CBSI3BIBAET 3TH BEJIMYMHEI YePe3 CBOMCTBA TJIacTa - YeM BHIIIE TPOHUIIAEeMOCTh U KPY-
Ye rpafiueHT, TeM Oobllie pacxon. M3 pacTpa Hamopa u pacTPOB CBOMCTB MIacTa MHCTPYMEHT CTPOUT
busuyeckuit moToK, a He 6e3pa3MepHLIN TPATUEHT.
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Puc. 25: KapTa BepOSTHOCTHU IIPEBHIIIIEHUS C PACXOOAIIelcs Kanou u nepeiaomoM Ha 0.5. KpacHoe
- 3HaUYeHHe YBEePEHHO BHIIIE ITOPOra, CHHEee - yBePEeHHO HHUKe, OesIbli MosIcoK mo nuauu P=0.5 - 30Ha
HeoIpenenéHHOCTH (CIOpPHEIE 3HaUeHMs). YeM manbIlie OT CKBAaXKWH, TEM IIIHPE TTOSICOK.
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Prc. 26: BeKTOpEHI IIOTOKA Ha ITIOBEPXHOCTHU HAIlOpa: CTPEJIKYU UAYT BHU3 110 TPAOUEHTY, OT BEICOKOTO
Haropa (TEmIble TOHA) K HU3KOMY (XOJI0OAHBIE), TOBEPX U30JIMHUYM Hatopa. [[IuHa CTPeIKU PacTET C
KPYTU3HOU IpagueHTa.
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HWHCTPYMEHT CTOUT B rpymniie [omoITHHTEe IbHbIe HHCTPYMEHTHI aHa/In3a U paboTaeT Kak ImocTo0-
paboTrka. CBOM KPUTHHT He BEIIIOJIHSIETCSI, PACTPEI CBOMCTB I'OTOBSIT OTHEILHO KPUTHHIOM II0 TOYKAM
UCIIBITAHUH.

YTO0 cuHTaeTrcs

CxkopocTh ¢punsTpanuu (yoeabHBIM pacxoqn) 1o 3aKoHy [lapcu paBHa IPOU3BEeHeHNI0 KO3 dUuimeHTa
dunvTpaunu Ha rugpaBInYeckud rpaauenTt, g = K+|Vh|, pa3aMepHOCTE METP B CYyTKU. ITO 0O BEM BOMILI
yepe3 eIUHUIY IUIOIIAON CeYeHUsI B eqUHULY BpeMeHU. Eciu BMecTo Koadduiinernta punbrpauuu
3apaH pacTp BOTOIPOBOOUMOCTY, MHCTPYMEHT CUHUTAET PacXof Yepe3 eINHUITYy IINPUHEI I0OTOKa Q =
T-|Vh|, pasaMepHOCTE KBafpaTHHIN METP B CYTKU. BogonpoBOoguMOCTE 3T0 KO3GGULIMEHT PUIbTPaLuy,
YMHOZKEHHBIN Ha MOIITHOCTH, II03TOMY PACXO[] Yepe3 MIMPUHY yKe YYUTHIBAET MOIITHOCTH IJTacTa U He
TpebyeT eé oroenbHO. HampaBneHue 0601X IIOTOKOB COBIIafaeT C HalpaBlieHHEM I'pagueHTa, BHU3
[0 CKJIOHY Haropa.

HcTuHHAS CKOPOCTh OBU2KEHHS BOIBI IIOJIy4YaeTCs AeleHreM yOoeabHOr0 pacxoma Ha 3(pHeKTUBHYIO
MMOPUCTOCTD, V = (/n. [ToprCTOCTH B MaHHBIX OOBIYHO HET, IIO3TOMY MHCTPYMEHT €€ He 3ampalluBa-
eT ¥ UCTUHHYIO CKOPOCThL He CYHMTAaeT. [Ipy HeoOXOMUMOCTH Pa3feIuTe PacTp ( Ha IMOPHUCTOCTDH B
pPacTpPOBOM KaJIbKyIsSITOPE.

Kak moinyuyurs pactpbl Ku T

CBolicTBa mJjiacTa M3BECTHHI B TOYKaX MCHBITaHUM (OTKA4KM, HAaIWBHI), @ HYKHBI BCclofy. X UHTEp-
MMOJIUPYIOT KPUTHUHTOM, Kak itoboe mone. EcTh BaxkHag TOHKOCTb. KoadduineHnt punbrpauuu u Bo-
OOIIPOBOOMMOCTE IIOYTH BCEraa JIOT-HOPMaJbHEI, UX 3HAYeHUsI pa30pocaHbl Ha MOPSAOKU. Kpuruur
[I0 CaMMM 3HA4YeHUSIM MCKa3UT Pe3yJbTaT, I03TOMY KPUTYIOT jorapudm. IIpoie BCero BKIIOYUTh
B «2D Kriging» nmpeobpa3oBaHue In, Torga kpuryetcs In, a pacTp BO3BpaIlaeTCs yKe B UCXOTHBIX
eOUHUIaX, ¥ 3[ech rajka ln He HyxkHa. Eciu XKe BeI KpUryeTte 3apaHee 3aj1orapupMupoBaHHOe II0JIE,
BKIOUNTE B 3TOM MHCTpyMeHTe PacTpsl K u T 3agaHbI Kak In, 1 3HaYeHUsT BEPHYTCS 9KCIIOHUPO-
BaHueM. Hamopuble u 6e3HaIOPHEIE IJIaCTH pa3yMHee KPpUTroBaTh pa3fesibHO, Y HUX pa3Has ¢usuKa
MOIITHOCTH.

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 pumbTpalum q = BrrxopHoi pactp q = K-|Vh]|. co3maéTtcs, ecnu 3agaH K

K:|Vh| (m/cyT)
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Pacxop uyepe3 mmmpuny Q = BrrxopHoi pactp Q = T-|Vh]|. co3maércs, ecnu 3agaH T
T-|Vh| (m?/cyT)

HamnpaBneHue nmotoka (a3uMyT) BEIXOOHOM pacTp a3uMyTa. Heo0sI3aTeIbHBIH
BekTopEhl TOTOKA (TOYKHU) Coii CTpeJsioK: IIOBOPOT I10 CO3TaéTCs II0 YMOT4YaHUIO

IIOJIXO az, pa3Mep IIO IIOJIIO q.

YTO 1€eXKHUT B CJIOE CTPEJIOK

Y Kax[moil CTpeNKU YeThIPe MOJId. az 3TO a3UMYT IIOTOKA B Ipafmycax, 1o HeMy CTpeJjIKa I0BopaunBaeT-
Cs. g 9TO caMO 3Ha4YeHHe Pacxoja, 10 HeMy CTpeJika MacIITabupyeTcs. kind TOBOPHUT, KaKasi UMEHHO
BeJIMUYMHA IIOCYMTaHa, flux 9TO CKOPOCTh GUILTpAIUH, flux width 3TO pacxon Yepe3 IMIMPHUHY. units
TMOBTOPSIET €QUHUILY U3MEPEHUS, m/day UJIU m2/day.

Bup BenmuuuHEL U eIUHULIA JIeXXaT B CJIoe He OJi KpacoThl. [Ipu 3aganHoM K B mone q nmomagmaet
CKOPOCTh (UIbTPAM B MeTpaxX B CyTKH, IIpU 3afaHHOM T - pacxon 4epes3 MMPUHY B KBagpaTHHIX
MeTpax B CyTKU. Ymca HeCOIIOCTABUMEI, a CJIOU BHEITHEe OOMHAKOBEL, U 6e3 9TUX OBYX IIOJIeM OT/IH-
YUTh OOUH 3aIlyCK OT OPYroro Hejb3s. 3HAaYeHUS II0JieH He IIePEeBOOSATCS, 9TO JaHHEBIE, U IIPOEKT,
OTKPBITHEIM C aHTJIUVMCKUM MHTeP(ECcoM, YUTaeTCs TakK XkKe.

Ecnu He 3agad HU K, Hu T, HHCTPYMEHT OTKa3bkIBAeTCS CUUTATh ¥ TOBOPUT 00 9TOoM. Pacxop mmo [lapcu
9TO IIPOM3BEMIeHNE TPagUeHTa Ha OOHO U3 HuX. [IJI1 OMHOTO JIUIIE I'PaJeHTa Halopa C HallpaBIeHH-
eM TIO0TOKa eCTh OTHeNbHEIH HHCTPYyMeHT, [HapaBIuYeCKHN I'PaIHEHT.

IIpumenenue

I'me Boga mBuXKeTCH 6bICTpee urae MmegjieHHee, OlleHKa IIPUTOKOB K Bpra6OTKaM, 30HHI TTOBHIIIIEHHOM
(1)I/IJ'IBTpaI_[I/II/I BOOJIb IIPOHUIIAEMBEIX ITa4YeK. COBMECTHO C KE—lpTOI:I BEPOATHOCTH IIPEBHIIIIEHNUA MO2KHO
IIOoKa3aTh He TOJIbKO 0XKHUIaeMBbIi pacxon, HO 1 YBEPEeHHOCTE B HEM TaM, I'lle TOYEeK UCIIEITaHUN MaJio.

3.06 T'ayccoBa cumynsauus (SGS)

Kpurusr maéT ogHy CrilakKeHHYI0 IOBEePXHOCTDh U MUCIIePCUIO olleHKH. [TocmenoBaTebHas rayccoBa
CUMYJISIIMS OTBEYaeT Ha JPYTO# BOMIPOC - KAKOBa HeompeaeneéHHocTb. OHa CTPOUT aHcaMOJiib paBHO-
BEPOSITHBIX Peaim3aluii, ¥ KaXkaas BOCITPOU3BOOUT THCTOTPAMMY M BapHOTPaMMy OaHHBIX, TPOXO-
OUT Yepe3 CKBAXXUHBI U TIOTOMY OCTAETCS WIEPIIAaBOM, a He criaxkeHHoU. [To HaGopy peanu3anuii B
KaXkJoM y3Jie HabupaeTcs: pacupenesieHre 3Ha4eHUl, U OTCI0Ia BUOHO, I'le OlleHKAa HaféXHa, a rae
OaHHBIE MOJTYAT.

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.

Kaxk sT0 paboTaeT. 3HaueHUs IePEBOLATCS B HOpMaJibHEIEe 6@kl (normal score), U CUMYTIAIIUS UOET
B FayCCOBOM ITPOCTPAHCTBE. Y3/Ibl TpuAa 00X0OATCSA B CIy4aliHOM IOpsigkKe. B KakaoM mMpocToi Kpu-
THHT II0 COCEIsM M y2Ke CUMYJIUPOBAaHHEIM TOYKaM JaeT JIOKAJIbHOE CPefHee U OUCIIEPCHI0, U3 9TOI'0
HOPMAaJIbHOTO pacipefeeHnsT pa3birPEIBAETCS 3HAYEHUE, M OHO TYT K€ CTAaHOBUTCS 00yClaBiIHBa-
OIIUM [JI CJiemyiomux y370B. CKBaKUHEBI TPUBA3LIBAIOTCA K OJIMXKaANIIUM y371aM U QUKCUPYIOTCS
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BO BCEX peanu3anuax. B KoHIe Kaxmas peanu3alus IepeBoguTCs 0O0paTHO B MCXOOHBLIE €IHUHUIIL.
BapuorpamMmma HOpMaJIbHBEIX 6aJIJI0B TOOOUPAETCST aBTOMAaTUYECKHU, €€ TTOPOr OJIM30K K euHUIIE.

O6pe3ka mo Macke Takas xke, Kak B 1.01, u mpuMeHsieTCcs K KaXOou peanu3aruu. Ha 6osbimoM
aHcaM0Jie 9TO 3aMeTHOE BpeMs, U eCJIM OHO MelllaeT, 00pe3aiiTe CTONKY OTHEJILHO IIOCJIe PacyéeTa.

ITapaMeTpsI

[TapameTp

YTo 3amaéeT

[To ymom49aHuio / COBET

Touku (CKBAZKUHEI)
ITone 3HaYeHUSa

TouyedHBIN CJIO0M C JaHHLIMH.
YucoBoit aTpudbyT Oiis

CUMVYJIALINAN.

Pazmep sueliku Tar rpupa. O - aBTO, 0
min(oxsart)/50.

KonuuyecTBo peanusanui CKOJIBKO IIPOTrOoHOB ycpenHATh. 60 (50-100)

[Topor oTceuku BxiroyaeT KapTy BEPOSATHOCTU  HeE 3aJaH
IIPEBHIIIIEHUA.

BeposatrocTs BbBIIIE nopora HanpasieHue BepOsSITHOCTH. oa

OxBaT pacTpa [TpsIMOYTOJILHUK pe3yibTaTa. 10 CJIOI0

Mogenb BapuorpaMMel 0aioB  Mofens aisi HOPpMaJlbHBIX aBTO

(ITom.) 6aJIos.

Makc. Konu4decTBo cocefieti Ha CKOJILKO TOYEK B IPOCTOM 16

y3en ([or.) KpUTHHTE y3Ja.

Pagmyc moucka (om.) 0 = aBTO, 3 paguyca 0
BapuOTPaMMHI.

3epno I'CY ([or.) st BOCIIPOU3BOAUMOCTH. 0 = 0
CIIy4auHo.

[Tone BecoB mekynacTepulanuu  Beca wt u3 uHctpymerrta 1.05, Her

(Oom.) Heo0s3aTesIbHO.

BreIxombl 3T0 pacTps o ancam6irio. Cpeguee (E-type) nmoxoxe Ha KpuruHr. CTaHAapTHOE OTKJIO-
HEeHMe IT0Ka3bIBaeT HeOoIpeneIeéHHOCTh, Malyl0 y CKBaXMUH U OOJIBIITYIO BOANM OT HUX. KBaHTHUIU
P10, P50, P90 ouepuuBaroT BePOSATHEIN qUaNa30H, a BeposaTHOCTH NPeBBINMIEHUSI IIPU 3a0aHHOM
Iopore Ha€T HellapaMeTPUUECKYIO albTePHATUBY KapTe U3 UHCTPYMeHTa BepOsITHOCTU. BpeMsa pac-
TET C Pa3MepoOM I'puaa U KOJIMYECTBOM peau3alinii, I03TOMY HauMHANTe C TPy0o SUYEHKH.

Ecnu paHHBIE CTYILEHE HEPAaBHOMEPHO, IofdaliTe noje BecoB wt u3 nactpyMmeHnTta 1.05 [Iekacre-
pu3anus. Torga HopManbHO-0anIbHOe IIpeodpa3oBaHue CTPOUT QYHKIIUIO paclpefelleHNs C Beca-
MU, ¥ TUCTOTpaMMa aHcaM0Oiid He IepeKollleHa B CTOPOHY Ilepepa3BefaHHBIX 00raThIX YYaCTKOB.

BuObI KDUTHHIa: KAKOH BBIOpPATh

TTom c7TOBOM «KPUTHHT» B IIJIaTHE CKPLITO CEMEeHCTBO METOMO0B, K BLIOOP MeXKy HUMH BIHSAET Ha pe-
3yNIbTAT CUNIbHEE, YeM TOHKas HaCTPOoiKa BapuorpaMMEL. Bce BUIBI PeIIaiT OOHY U Ty K€ CUCTEeMY
ypaBHEHUI C KOBapHallUsSIMHU U3 BApUOTPAaMMbI. Pa3muyaioTCs OHM TEM, YTO CUMTAETCS U3BECTHBEIM
PO CpefiHee MoJjie ¥ YTO UMEHHO OI[eHMBAEeTCs - TOYKA, OJIOK MJIM BEPOSITHOCTD. DTa r1aBa 0030pHas.
I[TapaMeTpsl Ka’kA0ro HHCTPYMEHTA ONMCAHBl B CBOUX I'JIaBax.

IIpocrou xkpurunr (SK) mpenmnonaraer, 4To CpefHee MOJIs W3BECTHO 3apaHee M IIOCTOSHHO II0
rIoiiagu. BO/IM3u CKBaXKUH OIl€HKA CJIelyeT HaHHBIM, [0 Mepe yOajeHus CTITUBaeTCs K 3aJaHHO-
My cpemHeMy. bepute ero, Korga cpegHee MOOTBEPXKIEHO CTaTUCTHUKOM II0 IPeOCTaBUTEIbHOM BHI-
GOpKe TOro Ke MOMeHa, CpefiHee «Ha rj1a3» YBOOUT BCce Hemopa30ypeHHbIe Kpasi B CTOPOHY OIUOKH.
Brmroyaercs Ber6opom tuna B 2D Kriging.

Opaunapubiii Kpuruar (OK) cpemHero He 3HAaeT W OIEHMBAET €ro JIOKAJIbHO B KaXKIOOH OKPECT-
HOCTH - 3a 9TO OTBeYaeT OOIOJIHUTEIbHOE YpaBHEHUE C YCIOBHEM «CyMMa BeCOB pPaBHa €OUHUIIE>.
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Bmanmu oT CKBaXKWH OIlEHKA TSHETCS K CpegHeMy OJmKaWIiel OKPEeCTHOCTH, a He K TJI00aIbHOMY.
910 BHIOOP IO YMOMYAHUIO, ¥ €CJIM He 3HaeTe, C 4ero HavaTh, HauHuTte ¢ OK.

Kpurusr c TpeHgoMm (ranka cHATusA TpeHOa B 2D Kriging) - ois moneil ¢ 3aKOHOMEPHBIM Peru-
OHaNIbHBLIM YKJIOHOM, BPOO€E KPOBJIM Ha MOHOKJIMHAIU MJIX KpHINa CKiaagku. ITonmuHoM 1-U unm 2-u
crtenienu camMaeTcsa MHK, KkpuryroTcss ocTaTKH, TPeHI Bo3BpallaeTcsd K oueHKe. [IpaBum TyT OBa.
BapuorpaMmy 3agaBaiiTe II0 OCTaTKaM, ¥ €CJIH OOJIsSI CHSATOM OUCIIEPCUM, KOTOPYIO IleYaTaeT MJlaruH,
Maa, TPeH[ He HyXKeH. M He sKCTpanonupyiTe KBagPaTUYHLIN TPEHM JaJIeKO 3a 00J1aKO CKBaXKMH.

Kpurusur c BHeurHum apeudom (rnaea 3.02) - Korga TpeH[I ©3BECTEH He Kak ¢GopMyIia, a KakK IoJe,
OyOb TO CTPYKTYpPHAas MOBEPXHOCTh COCENHETO IIjlacTa, peruoHanbHas MOLEsb UM CeMCMUUYeCKUN
aTpubyT. CXxema Ta e - perpeccus Ha apelid, KpUTHUHT OCTAaTKOB, BO3BPAT PETrPECCUM.

BrnouyHbId KpUruHr (mapametp guckperusanuu B 2D Kriging) oieHuBaer cpenHee 1mo 60Ky, a
He 3Ha4YeHWe B To4Ke. [IpaBast 4acThb CUCTEMBI YCPEMHSIETCS 110 OUCKPETU3alUuM, UCIIEPCUS OLIN0-
KU T1afiaeT, BEIOPOCH racsTcsi. bepuTe ero mjs moacyéTa 3amacoB 10 CeTKe OJI0OKOB U IIOMHUTE IIPO
9¢hGEKT HOCUTEJISA - TPUL OJIOYHOTO KPUTHMHIa 3aKOHOMEPHO T'JlaXke TOYEYHOI'0, CPaBHUBATL COIEP-
XKaHue MPoOLl U comepKaHue 6JI0Ka HAIPSIMYIO HEIb3s.

HUHauKaTOopHbIM KPUruHr (riasa 3.01) - o KaTeropui, To ecTh OJis MUHTHIIA, (allni, 30HH 3a-
MmelneHusi. Kateropus nmpespaiaercs B nagukatop 0/1, kpuryercs oosraabiM OK, pe3ynbTart - BEpo-
SITHOCTB KJIacCa B TOYKe, IOPOTOM U3 HEeé MOoJIy4aloT MoMeHHl. BapuorpaMma MHOUKATOPOB CBOSI U
00BIYHO KOPOYe BapuorpaMMEl COOepKaHUs.

TI'ayccoBa cumynsinus (rnasa 3.06) - He KpUTHHT, a ero A0IoJIHeHUe. BMecTo oHOM criaXkeHHOM
ITOBEPXHOCTH OHA AAéT aHcaMO0JIb PABHOBEPOSITHRIX INEPIIaBBEIX pPeann3alnii, u3 KOTOPOTo Heolpe-
OeJIEHHOCTDL BUOHA HaAIPSAMYIO.

MMnmapranka

3apaua Bun I'me BKIIOYaeTCs
YHuBepcanbHLM ciiyda, ctapt OppuHapHbiik (OK) 2D Kriging, Tun o

mo6oi 3amayu YMOTYaHHIO

IHaHHBEIX MHOTO, CpefjHee ITpocToii (SK) 2D Kriging, Tun SK + cpenzee
moMeHa 060CHOBaHO

KpoBns unu nogoirsa C C TpeHpgom 2D Kriging, cHaTHe TpeHOa
peruoHaabHBIM YKIJIOHOM

TpeHpg n3BecTeH KakK pacTp C BHelTHUM apeiidom riaasa 3.02

3armachl 1o ceTke GJIOKOB BrnouHbii 2D Kriging, onuckpeTtu3anus
MuHTHI, 3aMeIlleHNE, MHOuKaTOPHBIN rnaBa 3.01

KaTeropuu

OueHKa HeonlpenelEHHOCTHI Cumynanus SGS rnasa 3.06

OKpeCTHOCTh MOMCKa 00IIas OJjis BCeX BUOOB KPUTHHTA. BONMBIIMHCTBO ITPo6ieM CHUMAIOT TPH IIpa-
BUJIA.

Paguyc GepyT mopsifKa pajuyca BapuoTrpaMMEBI, MAKCUMYM COCefiel fepzKaT B mpepernax 12-16, a
QHU30TPOIHIO OKPECTHOCTH COTJIACYIOT C aHM30TPOINKMEH BapUOTrPaMMbI M3 BAPUOTPAMMHOM KapTHI.

PaBHBIE PAaCCTOSIHHS Ha I'PaHUIlE OTOOpa

Ha mpaBuibHOM ceTH 3aMepOB y3€Jl OLIEHKH YaCTO OKa3bIBAETCSI PAaBHOYHAIEH Cpa3y OT HECKOJIb-
Kux 11po6. Cocepneit 6epETCS CTOJIBPKO, CKOJIBKO 3aJaH0 MaKCHMYMOM, W TPaHulla oTO0pa pacceKaer
TPYIIY PAaBHEIX PACCTOSHUM - MECTO OJHO, TPETEHIEHTOB HECKOJIBKO.

BrIGOp MOET IO CaMUM HAaHHBIM - MEHbBIIas KOOpOuHaTa X, IPH PaBHBEIX X MeHbIas Y, IPU COBIa-
OEeHUH U [0 Hel MeHblllee 3Ha4YeHue. Kiou BeIOpaH Tak HaMepPeHHO, IIOTOMY YTO OH He 3aBHUCHUT OT
TOTO, B KaKOM IIOPSIOKe ITPOOHI 3alliCalHbl BO BXOMHOM cJioe. TOT XKe CIIOM, COXPaHEHHBIN B IPyTOM
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IIO0psAOKe, JIaéT Ty XK€ KapTy. HOpHJIOK ypaBHeHI/IfI B CuCTeMe IIPUBOOUTCA K OOHOMY BUOY IIO TOMY
XKe KJII04Yy U I10 TOM XKe IIpUYHHE.

ITepecTaHOBKa ypaBHEHWN MaTeMaTUUYECKA HUYEro He MeHseT, HO apudMeTuKa C IlaBaloliei Tod-
KOM He acCOIlMaTHuBHA, ¥ IIOCIeOHUE Pa3psaabl PACXOOUINUCE Obl. [IpaKTHYEeCKUM CMEICH IPOCToii. OT-
METKHU Ha KapTe OO0JIbIlle He 3aBUCST OT MOPSIAKA CTPOK. DKCIOPT TOTO XKe Habopa u3 6a3kl C APyrou
COPTHUPOBKOMH, 00beqUHEeHNEe CIIOEB B APYTOM IIOPSOKe, IOBTOPHAS BEITPY3Ka - HUUTO U3 3TOT'0 KapTy
He MeHSeT.

Korga cucrema He pelaeTrcs

CucTteMa KpuruHra ObIBaeT BEIPOKAEeHHOU. OOBIYHBIE TPUYUHEL - COBIIaJAOIIMe TPOOH C Pa3HBIMHU
3HAYEHUSIMH, HYJIEBOU HArTeT M BapuorpaMMa, Ipu KOTOPO# MaTpulla TepsieT 0oO0yCIOBIIEHHOCTE. B
TaKOM Yy3Jie OlleHKa GepEeTCs 3amaCHLIM CII0co00M, IO 0OPaTHBIM PACCTOSTHUSM [0 TeX 2Ke Cocefel,
a qucnepcusi NpUHUMaeTCs HaubOoJIbIlle BO3MOKHOM.

9To UMEHHO 3alac, a He KPUTHUHT, ¥ KapTa CTaHTapPTHOM OIMMOKHK B TAKKUX siUeiKax 3aBuiiieHa. I1o-
9TOMY MHCTPYMEHT IIePEUUCIIIeT UX B XKypHaJie, KOJIMYEeCTBO S4Ye€eK U AOJII0 OLeHEHHOU IIJIOManH.
EpmHuYHBIE SYENKU UAYT COOOIIEHUEM, AOJIS OT IIPOIIEHTa U BHIIIE - IpeaynpexaeHneM. [I0IBUIIOCH
mpeaynpexaeHne - CMOTPETh Hallo He Ha KapTy, a Ha BapuorpaMMy U Ha COBIIAQAAIOIINe TPOOHI.

3.07 IIITOTHOCTH O 3aMepaM (mepeMeHHasi OImopa)

WHCTPYMEHT CTPOUT KapTy IJIOTHOCTH, I'Tle 3aMep 3aJlaH He TOYKOM, a HOCHUTEJIEM KOHEUYHOT0 pa3-
Mepa - TOYKOM C CUTMOM HeONPEeOeIEHHOCTH, OTPE3KOM ITUHUU (KOPUOOPOM IOJIYIITUPUHEI) UJIU T10-
nuroHoM. EquHUYHAasg Macca 3aMepa pa3Ma3biBaeTcs II0 CBOEMY HOcHUTeslo. Macca coxpaHseTcs,
a IJIOTHOCTH oOpaTHAa IUJIOIagyu HOCHUTEJIS, II03TOMY I'pyOble MPUBSA3KHU CaMO0O0CIabIsA0TCa TeoMeT-
pudecku, 6e3 MOpPoroB ¥ GUILTPOB. DTO OIEHKA IIJIOTHOCTU (CKOJILKO U T'He), & He UHTEPIIOIALINS
3HA4YeHUS - OJId 3HaUYeHUU OCTAETCSI KPUTHUHT.

Tun reoMeTpuu OOWH Ha 3amyck. CMeIaTh TOYKH, IMHUU U TTOJTUTOHB MOXKHO Cepued 3amyCKOB B
oAvH pacTp (peXXuM JomuckiBaHus). [1o KaxKaoMy THITY Macca pPacKjiagbIBaeTCs II0-CBOEMY:

* Touka - rayCcCOBO ISITHO C CUTMOM W3 IIOJII TOYHOCTH, 00pe3Ka Ha TPU CUTrMHL. CUrMa HUXKE
IONIysTYEeUKU NIOOHUMAETCS 00 MOIyTYEUKH.

* JIMHUSA - KOPUZOP MATKUX Kpaés. [lomunmHusa yOJIOTHIETCS, Macca OEJIUTCS 10 OJINHe, KaX-
Iasi MOATOYKA 3TO rayccoB Ipoduiab ¢ curMmou-nonaymmpuron. Ilons from m/to m BeIpe3aioT
UHTEepBaJI 10 TUHENHOU NIPUBI3KE.

* TToIUroOH - Macca JeJIUTCS II0 IJIOMAaaA PABHOMEPHO JIn00, B 4a3UMETPUYECKOM PEKUME, TIPO-
IIOPIIOHATBHO BCIIOMOTaTENIBHOMY PacTpy (HaceyleHue, 3aCcTpoiika). [Ipu mycToM pacTpe BHYT-
PpH IIOJIUTOHA - OTKaT Ha paBHOMEPHOeE.

BbIixog M n"HBapHaHT

OCHOBHOU BBIXOJ - TPEXKaHaNLHBIM pacTp. KaHan 1 - IJIOTHOCTE B Macce Ha KM? (He 3aBUCHUT OT
pa3mepa stueriku). Kananbl 2 u 3 cinykeOHbIe (Xm-0 1 m), YTOOBI IOIMCHIBAHNE CEPUSIMU U KapTa
3¢ PeKTUBHOM CUTMBI OCTaBaJIUCh TOUHEIMU. HeoOsa3aTeIbHEIM BTOPOU pacTp - CpefHeB3BelIeHHas
curMa 1o siuedike, kapta 3pdekTuBHOM TogHOCTH. OHA OTHENSET IMJIOTHOCTDL, 00ECIIEYEHHYIO TOYHEI-
MU IPUBA3KaMM, OT pa3Ma3aHHOY, U 9TO aHAJIOT KPUTHHTOBOU OUCIIEPCUH IJI 9TaxKa IJIOTHOCTH.

WHBapuaHT TYT OOWH - UHTETPaJI IJIOTHOCTH II0 PACTPy PaBeH cyMMe Macc Bxoma. CuuTaeTcs Bcerga
¥ TIMIIIETCS B XKypHas. PacxoXaeHue - MPU3HaK TOTO, YTO HOCUTEJTH BHIIILITH 3a 00/1aCTh, a TTOBETieHNe
3aMaéT MepeKIYaTe b Kpas (HOHOPMUPOBATh BHYTPHU MJIM MTOTEPSATH MACCy C IPEOYIPEXKIAECHUEM).

Kak uyuTarhb

I1710THOCTE MOKAa3bIBAET, Te CTYIIAl0TCs 3aMepHl C YYETOM MX HageéXXHOCTH. TouHas MpuBsS3Ka Oa-
€T KOMIIaKTHOE IISITHO, Ipy0asi - pa3MbeITOe M Hu3Koe. 1o KapTe 3GHEeKTUBHOM CUTMBEI BUIHO, Te
IJIOTHOCTh HaOpaHa TOYHHEIMU HOCUTEJISIMH, a Ifie Pa3Ma3aHHBIMU - TaM JOBEPUS MEHBIIIE,
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[TapameTp

YTto 3amaéeT

ITo ymon4aHuUIO

3amepsl

ITone macchl
ITone TouHOCTHU

PasMmep s4eliku, M
O6mnacTb
Hocutens 3a Kpaem

CurMma no ymonganuto ([om.)
from m /to m (Hom.)

Bcmom. pactp ([or.)
HOomrcatk B pactp ([o.)

Touyku, TUHUY UJIU ITIOJIUTOHBI
(oguH THI).

Macca o6BeKTa.

CurMa TOYKM UJIH
MONyIIMPUHA TUHUU.

IIIar ceTkmn.

ODKCTEeHT.

IToHOPMUPOBATh BHYTPU WU
IIOTEPSTH Maccy.

Korpa nose To4HOCTU IIYCTO.
Bripe3ka uHTepBajia TUHUH.
HazuMeTpus OJisd IOIUTOHOB.
Cy1iecTByoOIIUT

1
CUI'Ma [10 YMOJIYaHUIO

50
IO CJIOIO
OOHOPMHUPOBATH

nonysiyenka
BCs TUHUSA

TPEXKaHAIbHBEIN PacTp.
TpéxkaHanbHEIN PacTp -
(ImoTHOCTE, 2M-0, Xm).

Kapra a¢pdekTruBHOM TOUHOCTHU
(Heo0s13aTEeNIbHO).

ITnoTHOCTB

ddbdekTUBHAA CUTMa

OxHO «KapTa IVDIOTHOCTH» (KHBOHM IPEIIPOCMOTP)

JIuiioM MHCTPYMEHTA CIYXKUT oTHelbHOe OKHO KapTa nmiaoTHocTH Ha naHesnu Isoliner. CreBa 3a-
OAIOTCS CJIOH U IIOJIs, CIIpaBa UAET IIPEeOIIPOCMOTP Ha rpy0oM ceTke.

HpeI[HpOCMOTp CUUTAETCA 3a MUJIJIMCEKYHIBI, IIO3TOMY CHUI'Ma M Pa3MeEpP SAYEUKU MEHSIOT H306pa-
2KeHue Cpa3dy, a He II0CJIe 3allyCKa. BHI/I3y IIOCTOSAHHO ITOKAa3adH MHBAPHUAHT - MaCCa BX0OIada, MadaCCa Ha
CeTKe U [0Jid, IOTEPSAHHAad Ha Kpalo.

Kuonka [deMo co3maéT yueOHBIM Habop uHCTpyMeHTOM 3.08. KHOomKa 3anucarh pacTp 3alycKaer
ITOJTHBEIM pacyéT TeM ke anroputmMom 3.07 u KIaméT pe3ynabTaT Ha KapTy yKe OOeThIM.

Ha kapTy m0aTcs MCEBOOLUBET C MPO3PAaYHLIMU HYISIMM, U30JIMHUU TIJIOTHOCTHU U CJIOH 3G ¢HEKTUB-
HOM CHUTMEHI KakK KapTa moBepusi. opma Processing ocTaércs mjis Momesiell U IaKeTHBIX IIPOTOHOB,
pe3yJbTaT y HUX TOT Ke.

3.08 IIpuMmep OJisi IJIOTHOCTH (IeMo0)

HHCTPYMEHT cOo3maéT cuHTeTu4YecKuit Habop Ot 3.07 ¢ U3BECTHOM CyMMapHON Maccoi, YTOOH UH-
BapHaHT MOXKHO OBIJIIO ITPOBEPUTH CUETOM. [leMo BHIOAET YeTkpe Habopa.

IecsaTs TOYEK C pa3HBIMU CUTMaMU, OT OOJIed A4EeUKHU OO0 KpynHEX, Macca 500. [IBe muHEUU Maccou
200, y ogHOU BEIpe3aH mHTepBas noiaaMu from m u to m. [IBa nmonuroxHa macco 300, oguH U3 HUX
mon ma3uMeTpuio. BecriomoratenbHBIN pacTp. MToro macca 1000.

[Iporouute 3.07 Ha cjioe TOYEK, M UHTEerpas IJIOTHOCTH B XypHale JojxKeH gaTtek 500, Ha TUHUIX
200, va monuronax 300. [Tosns cmo€B - mass, prec, from_m, to_m.

I[TapameTp YTo 3afaéT ITo ymom4aHuio

O6acTs (9KCTEHT)

fAgelika BCIIOM. pacTpa, M

3epno I'CY (Ior.)

IIeMo-TOYKY / TUHUMY / IIOJTUTOHEI
Bcmom. pactp

['paHuIlEl reEepanuu. -
[ITar BcmomoraTtensHOro pacrpa. 50
I[ToBTOPSIEMOCTEL TPUMEPA. 1
Tpu crmos 3aMepoB. -
PacTtp nnsa masumeTpuwu. -

ITonHBIM epedeHb IOJIeN BHIXOOHEBIX CJIOEB - B npuiiokeHuu IInoTHOCTSL (memo) (pa3pen «Ilomns
OeMO-CJIOEB» B KOHIIE PYKOBOOCTBA).
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3.09 ITpumep oiast 3.01 u 3.02 (memo)

WHCTPYMEHT CO3TaéT CUHTETUYECKUM y4acTOK KaJIMMHOTO IIJIacTa, Ha KOTOPOM UCTUHHBIE TIOJIS U3-
BeCcTHH 3apaHee. Omubky 3.01 u 3.02 3meck MOXKHO He OIleHHBaTh Ha IJla3, a IIOCUYUTAaTh, BEIUTS
HCTUHHOE II0JIe U3 pe3yibTaTa.

Iemo BeIA€T mATH c10E€B. CkBaxkuHH HecyT noisg well, roof (otTMeTka Kposnu, M) 1 mintype (cumb-
BUHHUT, YaCTUYHOE 3aMellleHre, TOTHOe 3aMellleHre). CeTh HepaBHOMEpPHAas, C y4aCTKOM CTYIIIeHUs,
Kak Ha Iojsie oTpaboTku. PacTp MapKHpPYIOIIero rOPpU30HTA M3BECTEH BCIOAY W CIYXKUT Apeidom
onsa 3.02. McTuHHAs KPOBIS JIEXKUT Ha 25 M HHUIKE TOPHU30HTA U OTIMYAETCS OT HEro MEeCTHHIMU
OTKJIOHEHUSIMM OKOJIO MeTpa. VICTUHHBIE 30HBI 3aMeIleHUs BEIIAIOTCS IIOJIMTOHAMM, 30HBI BEITSIHY-
THI, ¥ IIOJIHOE 3aMellleHue JIeKUT BHYTPHU YacTU4YHOro. ITocmemHuM Col - KOHTYP pa3pelBa ceTu. B
Pa3peiBe CKBaXXWH HET, a ION HUM JIEKUT CKJIaJKa I'OPU30HTa BEICOTOM OKOJI0 9 M.

IMopsimok mmoka3a Takoi. IToctpoiite 1.01 o mosio roof 1 3.02 ¢ MapKUPYIOUIUM I'OPHU30HTOM B Ka-
yecTBe Opeiida, C OOUHAKOBLIMU SYEHKOM M oxBaTOM. OOLIUHBINM KPUTHHT B Pa3pHIBE CTIaXKHUBaeT
CKJIa[Ky, KPUTHHT C OpetidoM e€ BocrpousBonuT. Ha oxBaTe 6 X 4 KM ¢ 3epHOM 1 u s9erikoi 30 M
cpefgHeKBappaTUYHas omnOKa Kposiau B pa3peiBe ¥ 1.01 okoso 2.3 M, y 3.02 okono 0.6 M. 3aTeM 1o-
ctpoiite 3.01 o oo mintype 1 cpaBHUTE KapTy 30H C UCTUHHBEIMU 30HaMH, @ PaCTpP YBEPEHHOCTHU
¢ MecTtamu omubok. Omnbky codupalTCca Ha IpaHullax 30H U TaM, Ile YBePeHHOCTh HU3Kas.

I'pup MCTUHHEIX ITOJIEV CTPOUTCS TakK 2Ke, KakK 'PUAEI TPYInE 1 ¥ 3, OT JIEBOTO HU2KHETO yIJjla OXBaTa.
Ecnu 3agate B 1.01, 3.01 u 3.02 Ty Ke g4eNKy U TOT K€ OXBaT, Pe3yIbTaTH JIATYT Ha UCTUHHEIE
IOJis S4YeiKa B TYelKy, U Pa3HOCTh CUUTAETCS KaJIbKyJISTOPOM PacTpPOB.

[Tapametp Yto 3amaér ITo ymoni4aHuUIO
O6macTh (9KCTEHT) I'panune yuactka. B rpagycax -
y49acTok ctpoutcsa B UTM.
KonmuuecTBO CKBaXkuH CKOJIBKO CKBaXKWH 3aJI02KUTh 80
IO BEIPE3KH pa3phIBa.
OcTaBUTh pa3phiB B CETU Y6paThk CKBaXKUHHI HaJ oa
CKBaXUH CKJIagKOU TOPU30HTA.
3epno I'CY ([or.) [ToBTOPsAEMOCTE TPpUMEPAQ, 0 1

maéT ciydaWHBIH HaboP.

Ecnu oxBaT 3amaH B rpamgycax, HanpuMmep npoekT B WGS 84, memo ctpoutcs B cucteMe UTM 1o
LIEHTPY 0XBaTa, U BCe CJIOM BHIXOIAT B Hel. HoMep 30HEI U pa3Mep y4acTKa B KWJIOMeTpax MUIIYTCS
B XypHai. Ha atux cnosax 3.01 u 3.02 3anyckalTCcs KaK eCTb.

4. Pa3pe3

4.01 Pa3pe3 1o JTUHUHU

HucTpyMeHT Pa3pe3 mo JIMHUHM CTPOUT I'e0JIOTUUYECKUY pa3pes u3 Habopa IMOBEPXHOCTEH. ITO He
IIPOCTO KpuBas Npodus, a IIacTH KakK 3aJIMTHE II0JIOCH MeXKAy KPOBjel U nmomoIBoi. IToBepxHO-
CTU OOBIYHO MOJTy4aloT KPUTHUHIOM, @ UHCTPYMEHT COOMpaeT UX B pa3pe3 BHOJIb 3aJaHHON JIMHUH.

HHcTpyMeHT cTouT B rpyniie Pa3pe3 u paboTaeT Kak moctobpaboTKa roTOBLIX pacTpoB. CBOM Kpu-
THUHT OH He BHITIOJIHSIET.

Kak 3a3aloTcs1 IIaCThI

IToBepXHOCTHM MOAAIOTCS CIIMCKOM U YIIOPSAOYUBAIOTCS CBEPXY BHU3 - KPOBJISI, IIOOOIIBA, IIPU HEOO-
XOOUMOCTH CJIEVIOIas KPOBIS M Tak fasnee. [I1acTel CTPOATCSA KaK IIOJIOCH MeXAYy COCeTHUMU II0-
BEPXHOCTSIMH, ITI03TOMY U3 N ImoBepxHOCTel mmonydaeTrcsa N MUHYC OOWH IIJIacT. [IJI OOHOTO IIjlacTa
OOCTATOYHO [IBYX IIOBEPXHOCTEHN, KPOBJIU U ITOIOUIBHI. [IJ151 Ta4YKU MJIaCTOB H00AaBJIANTE ITOBEPXHOCTHU
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10 IOPSIOKY 3asieranusi. OmHa MOBEPXHOCTH TOXKE OOIIYCTUMA, 3TO pa3pes o penbedy 6e3 maacTos,
CM. CIIEOYIOIIUU pa3perl.

Pa3pe3 mo OIHOM IMOBEPXHOCTH

OpHa IMOBEPXHOCTDH 3TO 3aKOHHBIM CIIydal, a He ommOKa. [1nacToB mpu Hel He OyOeT IO ompefe-
JIEHUIO, 3aTO CTPOSTCS JIMHUSA penibeda, paMKa, OCH C OTMEeTKaMH, yIJIOBble TOUYKH U OIpenesieHue
pa3pesa. C 3TOro reojloruyeckuil pa3pe3 0OBIYHO U HaymHaeTcsa. CHavana mpoduns no LIMP, mo-
BEpX HEro IlepecedeHus C MJIaHOBOU reojyiormeil HHCTpyMeHTOM 4.05, a reoorus BHU3 PUCYETCS
BPYYHYIO.

ITomoce! macToB 1 3a6op 3D B TaKOM IIPOTOHE HE CTPOSITCS, W CJIIOU [OJI HUX HEe CO3TaloTCs BOBCE.
[TycToit cnoit B MPOEKTE BRITJISOAUT IIOJIOMKOM, XOTS BCE IIOCTPOEHO BEPHO, IIO3TOMY €T0 JIy4llle He
Cco37maBaTh, YeM CO3TaBaTh U NIPSATaTh.

Penbed BEIXOOUT ciioeM JIMHHH MOBEPXHOCTEH Ha YepTexke. 3afaiiTe eMy CBOH CTHUIbL JIUHUU U
MIOATINCH, YePTEXK M00GOPMIISIETCS ITIOBEPX 3TOT'0 CIIOS.

Hu3 paMKu B TaKOM pa3pe3e 3afjlaBaliTe OTMETKOU B JOMIOJIHUTEIbHEIX TapaMeTpax. be3 Heé paMKa
OXBaThIBA€T HaHHBIE BIIJIOTHYIO, C HeOOJIbIIINM OTCTYIIOM, M DHUCOBATH I10O peﬂbed)OM Herpge. OTMeTKa
VUUTHIBAETCS [0 pacyéTa BEepPTHUKaJIbHOIO MacuiTaba, IO3TOMY B PeXUMe OTHOUIeHUsS rabapuToB
YepTEXK BHIXOOUT B Maciitabe MMeHHO TOM paMKM, KOTOPYIO Bl yBUAUTe. OTMeTKa BBIIIE HaHHBIX
WTHOPUPYETCS, 9TO HU3 PaMKH, a He oOpe3Ka CBEpXy.

Bepx paMku 3agaéTcs Tak XkKe M [0 TOU Ke IMpuuYuHe. YepTEK Y4acTO MTPOIOJIKAIOT BBEPX, YTOORI
BOIIJIY YCThS CKBaXWH, OTMETKM YPOBHS BOIOBI MJIU MOAIUCH, KOTOPHIX CPEIUN CaMUX IIOBEPXHOCTEN
HeT. Bepx HUXKe HM3a OTBEPTraeTCs - paMKa BEIBEpHYJIach OBl HaU3HAHKY.

BmecTe ¢ paMKoO# 3ajaliTe 1 IIar OTMETOK Ha OCsIX. [0 yMOT4YaHHIO IOOIUCH BEIOMPAIOTCS OKPYT-
JIEHHBIMHM YHMCJIaMU II0 UX KOJIMYECTBY, XU 3TO yOOOHO, ITOKa paMKa cama 1o maHHbBIM. Korga pamka
3ajlaHa YMCJIaMH, MOMIIMNCH X0UeTCsI TeMH XKe uunciaMmu. I1lar B iBa MeTpa IIpH paMKe OT CTa ISATHOe-
CSITH [IO CTa CEMHUIECATH HAaéT POBHO Te OTMETKH, KOTOPhIe 0XKHUIaellls YBuOeTh. Hombk Bo3BpalliaeT
aBTOMATHYECKHUI BEIOOD.

CBsi3Ka ITOIe3Ha Ha cepuu pa3pe30B. OMuHaAKOBasi paMKa M OOMHAKOBBIE MOMITHMCH ITO3BOJISIOT KIacCTh
YepTeXkKH PSAOOM Ha JITUCT 6e3 IOOTOHKH.

ITopsAIOK MOBEPXHOCTEH 3aJaéT IepeBo CII0EéB

9To TIaBHOE, YTO HY2KHO 3HATh ITPO UHCTPYMEHT. [TopsiIoK MOBEPXHOCTEN HEe BTOPOCTEIIEHHAS [e-
Tajb 0hOPMIIEHHS, a UCXOIHEIe MaHHLIe HapaBHe C caMUMHU I'pugaMu. IMeHHO OH OIIpenesseT, Ka-
Kas ToJIoca Yew IacrT.

ITo YMOJI9YaHHUIO ITOPAOOK 6epéTCﬂ U3 OepeBa CJIOEB IIPOEKTa, CBEPXYy BHHU3, POBHO KadK IIOKdA3aHO
B nma"Henu Cnaom. UTo BUAWTE B IIAHENIH, TO U IIOJIY4YUTE Ha 4YepTezkKe. OTMETKH B MYJIBTHUCEJIEKTE
3a0al0T, KaKHe IIOBEPXHOCTHU Y4aCTBYIOT, HO HE B KAKOM OHHU ITOPAIOKE.

OTcioma TpocToe mpaBuiIo PaboTH. [Ipexkae YeM CTPOUTH pa3pes, Pa3oXuTe TOBEPXHOCTH B MaHe-
JIK CJIOEB IO 3ajIeraHH’I0, KPOBJIS BepXHEeHU BMeIalolllei BBepXy, MOOOoIlIBa HUXHel BHU3Y. [lepeTa-
IIIATE CJIOW MBIIIIBIO, €CJIM OHM PACIIOJIOKEHEl B IPOU3BOILHOM MOPSAKe. ITO 3aUMET IMOIMHUHYTHL U
n306aBUT OT pa3bopa pe3ybTaTa.

Ecnu mopsamok HapylleH, MHCTPYMEHT He BhIAACT OMMOKY. OH IMMOCTPOUT MOJIOCH MEXKAY TeMU Ia-
pamu, KOTophle BE eMy fanu. HacTh map OKaXeTCs TMEePEeBEPHYTOM, Yy HUX MOAOIIBA BHIIIE KPOBIIH,
Takue II0JIOCH OTOPACHBAIOTCSA Mojida. BHeIIHe 3TO BHITISOUT Tak. [11acToB Ha YepTexke MEHBIIIE,
YeM 0KMIAJIOCh, UJIM OHU JIeXKaT B HETIPAaBOOIIOO00OHOM ITOCIENOBATEIbHOCTU. YBUIEIIN TaKOe - IIep-
BBIM [IE€JIOM IIPOBEPLTE IIOPSINOK B IIAHENU CJIOEB, a He TapaMeTpPHl KPUTHUHTa.

Korma IIOPAOOK B IepeBe I10 KAKUM-TO IIDUYUHAM HEe TOOUTCA, CHUMHUTE I'aJIOYKy HOpHJIOK nmoBepx-
HOCTeH u3 aepeBa CJIOEB IIPOEKTa. Torpga IIOPAO0K 6€péTCH U3 IMOCyIeg0BaTeJIbHOCTU OTMETOK B
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CIIMCKe, KaK B MPexXHuX Bepcusx. CJIoM, KOTOPHIX HET B epeBe IpoeKkTa (goOaBieHHBIE (GaiIoM
IIPSIMO B BUOZKETE), YXOOSAT B KOHEI] CIUCKA, COXPAaHsIsT B3aUMHBIN HOPSIIOK.

I'enepaTtop npumepa (4.10) caM packiafbiBaeT IIeCTh TOBEPXHOCTEHN B JepeBe I10 3ajieraHuio, I10-
9TOMY Ha [IeMO-TaHHHIX HUYEro IIepeKIaabiBaTh He HYKHO.

BbIixoasl

I‘IepTé}K Pa3pe3a 3TO IIOJIMTOHBI B OCAX PACCTOsIHHME BOOJIb JIMHWKM M BBICOTA. BbICOTy MOZXKHO pacC-
TAHYTb BEPTUKAJIBHBIM IIPDE€yBEIIMYEHUEM, YTOOBI TOHKHE IIJIAaCThl YUTAJINCh. DTOT CJIOH KI1agyT B
MakKeT ITe4YaTH KaK TOTOBBLINA paspes. Cucrema KOOpPOWHAT y Hero yCJIOBHas, paCCTOsAHHE U BBICOTA B
€eIrMHHNIIaX KapThI.

JInuun HOBerHOCTeﬁ 9TO KaXasd IIoJaHHasa IMOBEPXHOCTH OT,'E[eJIbHOI;I JIUHUEHN B 0CIX yepTrexKa, C
nonsamu sec, sec_id, num v name. Pa3puIBE 10 OTCYTCTBUIO IMAaHHBIX coxpaHsoTcA. [Ipu pabote
C IIacTaMH CJIOM HeoOsi3aTeNieH, KPOB/s M IIOOOIIBA M TaK BUOHEI KaK Kpas II0JIOC, HO C HUM JIH-
HHUIO KPOBJIM MOKHO ITOAIIHCATh U OGOPMHUTH OTHAEILHO OT 3aJIMBKU. IIpU OOHOM ITOBEPXHOCTH 3TO
€IMHCTBEHHBIN CJION C pesibedoM.

3ab6op 3D 3TO Te XKe MOJIOCH], HO KaK BepTHUKalbHEIe CTeHKU PolygonZ B peanbHBIX KOOpauHaTax. Mx
cMoTpaT B 3D Map View psfioM ¢ TOBEPXHOCTSIMU KpUTHHTA. ['pup 3amaércs penbedoM, a CTEHKHU
pa3pe3sa II0Ka3bIBalOT IJIaCThl B IPOCTPAHCTBE.

BepTHKaIbLHBIM MacIITa0

T'opu3oHTasb pa3pesa (IJIMHa TUHUHN) U BePTUKAIE (IeCITKH MEeTPOB IJIaCTOB) HECOIOCTABUMEI, II0-
9TOMy 0€3 PaCTSKEHHS 110 BLICOTE YePTEXK BHITJISOUT IIOCKUM. Maciitab 3amaéTcsi TpeMsi CII0CO-
0aMu.

Pexxum orHOomienue macmrTaboB I':B (1:N) 570 mpuBbIYHas depTeXKHas 3anuch. 3HadeHue 50
o3Hauaet [:B = 1:50, To ecTh BepTUKAJILHEIN MacliTab KpyHee TOPU30HTAIBHOTO B IMIATHOECAT Pas.
Tak 3apmarT MacmTab Ha KaJIMWHBIX paspe3ax, IOe TOPU30HTalb UAET KUJIOMETPAMH, @ MOIIHOCTH
U3MEPSAIOTCSI MeTpaMi. MHOXKUTEJIb PACTsIKeHusI paBeH N.

PeXxvM MHOZKHMTEJIb 3TO TO JXK€ YMCJI0, IOOaHHOe HalpsIMylo, 663 4epTEXRHON (HOPMYIIMPOBKH.

Pexxum orHOmienue I':B (IlnupuHa:BEICOTa YyepTezka) paboTaeT oT rabapuToB. Brl 3amaéTe xkena-
eMoe OTHOIIIeHHUe IIIUPUHEL JIUCTa K BEICOTE, HanmpuMep 10, a MHOXKXUTEJIb HHCTPYMEHT CYUTAET CaM,
IO OJIMHE JIMHUK U Pa3Maxy BBICOT. YIoOeH, KOrga BasKHO BIIMCATh Pa3pe3 B JIKCT, a He BhIIEPXKATh
3aaHHBIM MacmTab.

®aKTUUYECKUN MHOXKUTEID IleYaTaeTcs B XKypHaJl. [[J1s TOYHOTO HAaJIOKEHUS CJIOEB OH HOJIXKEH COB-
nmajaTh YV pa3pes3a, CKBaXKUH U cocTaBa. B pexume I':B pa3pes (4.01) BUOAUT BeCh pa3pes 10 BEICOTE.
CxBaxuHbl (4.02) 6epyT MHOKUTEND U3 OIIpenesieHus u coBMelaiorcst camu. Cocras (4.03) cuura-
€T OTHOIIIEHMeEe 110 OMHOMY IIJIaCTy, IO9TOMY [JI5 HaJI0XKEHUS BO3bMUTE MHOXKHUTEIL, HaledaTaHHBIA
4.01, u 3apaiite ero B 4.03 B pexkUMe MHOXKHUTEJIb.

Hecko/IbKO pa3pe30B 3a OUH IIPOIrOH

ITo yMOT9YaHHUIO MHCTPYMEHT CTPOUT pa3pes3 II0 KaxKAo¥ JUHUHU CJIOSA. DTO OOBIYHBIN pezkuM pabo-
ThI. JIMHEeHHBIN ClI0oM ¢ TpodunsaiMu oO6pabaThiBaeTCs IIEIUKOM, 3aIllyCKaTh HHCTPYMEHT II0 pa3y Ha
JIUHUIO He HYKHO. ECcnu HyKHBI He BCe JIMHUM, BRIIENIUTE HYKHBIE Ha KapTe U BKIIOYUTEe TOJIBKO
BbIIe/IeHHbIe 00bEKThI  ITapaMeTpa TuHuu. CHSATasA rajouka Pa3pes Mo KaxKIoM JIHHUH CJI0SA
BO3BpalllaeT IIpexKHee IIOBeMleHNe, pa3pes 110 IePBOM TUHUH.

Bce pa3pe3sl momafaoT B OOWH KOMIIJIEKT CJIOEB ¥ Pa3/TMYaloTCs aTpubyTaMu, a He OTHEIbHBIMU
CIIOSIMHU Ha KaXK[blHM cTBOP. Tak ux ynoOHO MOANUCHBATEL U (GUIBTPOBAThH BHIPAXKEHUEM, a CTUIU He
IIPUXOAUTCS Ha3HadyaTh 3aHOBO. MiMsa pa3pe3a 6epéeTcs K3 0N TUHENHOT0 CJIOs, eCNIU OHO 3afaHo
napaMmeTtpoM Iloe uMeHH pa3pe3sa, NHade pa3pe3bl HyMePYyOTCS 10 IOPAOKY.
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Ha gyepTexke pa3pes3sl pa3BOAATCS PACKIIagKOH B 00IIeH YepTEKHOM cucTeMe KoopauHaT. CTOMKOH
CBepXy BHHU3 CTAaBUT UX OOUH IIOJ APYTHUM C OOIINM HYJIEM PACCTOSTHUM, U JIeBHIN Kpall y BCEX COBIIa-
maeT. B psig cieBa HampaBO CTAaBUT UX 00K 0 00K C 00IIeif OTMETKOM BEICOTEI, TOTHA IIIKajia BEICOT
CKBO3Has [Jisi Bcero nucta. CeTKoM couetaeT 0o0a IpaBuiia, CTPOKa AEPKUT OOIIYI0 OTMETKY, CTOJI-
Oerl - o0l HOJIb PACCTOSIHUM, a KOJIMYEeCTBO CTOJIOIOB 3aJaéTCs B NOIOJTHUTEILHLIX ITapaMeTpax.
IMar peméTku 6epETCS OT CAMOTr0 KPYITHOI'0 YepTezKa IUII0C 3a30p, MO3TOMY YePTeXKHU He ITepeceKka-
I0TCSI, KakK OB HU Pa3/InYaInuCch OJIUHEL CTBOPOB. 3a30P 3amaeTcs Oojel oT rabapuTa, 10 YMOTYaHUIO
0.15.

BepTukanbHBIM MacimiTab Ha BeCh IPOTOH OnuH. MIHaYe KOPOTKMUM CTBOP U OJIMHHBIM BHIIIU OHI B
pa3HOM pacCTSIXKeHUU U cTaju Obl HeCOIIOCTaBUMBI Ha OIHOM JIMCTe. B pexkumax OTHOIIEHUS Mac-
mTaboB ¥ MHOKUTEJIS 3TO MPOCTO 3aaHHOE YUCJIO. B pekuMe OTHOIIEHUS raGapuTOB MHOXKUTEITh
CYHTAETCS II0 CaMO¥ IJIMHHOY JIMHUM U 110 00IIleMy pa3Maxy BEICOT B Habope. 3afaHHYI0 IPOIIOPIIUI0
TOYHO ITOJTy4YaeT CaMbIN ITUPOKHUN YePTEXK, a OCTAIbHEIE BEIXOISAT BHIIIIE HETO B TOM XKe MacIiTabe.

3abop 3D packimankoi He cMmelaeTcsi. OH CTOUT B PeaIbHEIX KOOPAMHATAX, KaXKaas CTEeHKA Ha CBOEM
cTBope, u B 3D Map View HaGop pa3pe30B BHITISAOUT KaK HaCTOSAMIUHM 3a60p 10 IJIoIagH.

ITepBrIl pa3pes Bcerga moaydaeT HyJIeBoe CMellleHNe, T03TOMY IIPOTOH IT0 OMHOM IMHUY JaET POBHO
TOT K€ YepPTEK, UTO U PaHbIIIE.

IIBeT moJ/I0C: CIPAaBOYHHK IIJIAaCTOB

TTonmocs mmacToB KPacCsATCdA I10 UMEHU KPOBJIN. Be3 CIIPaBOYHHKKAa IIBET CHUTAETCA OT CaMOI'O MMEHH,
OH He MEHAEeTCA MeXy IIPOrOHaMHt, HO OH yCJIOBHbeI.

Heo6si3aTenbHblM BXoO CIpaBOYHHUK IVIACTOB (Ta0/IMIIA) [ejlaeT IIBET OCMBICIeHHbIM. CIipaBoy-
HHUK 9TO OOBIYHBIH CcJIoM mmpoekTa, GeoPackage unu Tabnuiia Excel, roe Ha KaxXKOBIH IIJIACT ¥ Kaxkmoe
MeXKOyIIacTbe IPUXOOUTCS OOHA CTPOKa CBEPXYy BHU3 IT0 pa3peldy. O0s3aTenbHBIX KOJIOHOK TPH -
KOJI TeJjia, HOMEeP CBEPXY BHU3 U TeJio. LIBeT HeoOs13aTesieH, HO UMEHHO Pagy HEro CIIPaBOYHUK dYa-
I11e BCero U momaroT.

KomnoHKka Tes10 COgepKUT CJI0BO «IIJIACT» UJIM «MeXOYIIIacThe», U 9TO 3aKOH, a He Joragka. BelBectu
TeJIo U3 Kofa Henb34d. [Imact AB o HallMCaHUIO BEITJIAOUT KakK «A 1iioc b», HO 3TO LeIbHBIN I1JIacT,
BHYTPH KOTOpOro nexarT A, b, kopx A-A’ u A’. Mexnynnactee B-B 110 KOOy He BEIBOOUTCS BOBCE,
noToMy 4To myiacta b B ciucke HeT, ecTs AB. OnpenensieT Teno reojior, MallviHa He IEPECYUTHIBAET.

IMopsimok cBepxXy BHU3 NAET CIIPABOYHUKY BTOPYIO CIIOCOOHOCTH - HaXOOUTh TEJIO MEXK[Y OBYMS I'pa-
HunaMu. Ecnu Ha pa3pe3se unyT Kkposnu Kpll u Kpllla, To Mexkay HUMU 110 IOPAOKY JIEKUT MeXKIYII-
nactee KplI-Kplll, 1 monoca momy4aeT ero uMs U OBeT. [171acTe, KOTOPHIX Ha pa3pe3e He 0Ka3ayioch,
IIOMeYaloTCs CEePHIM, a UX IlepedyeHb IlevaTaeTCs B XKypHaJl, ¥ 10 HeEMY Cpa3y BUOHO, Yero He XBaTaeT
B Habope ITOBEPXHOCTEMN.

HMMeHa CII0EB pPeIKO COBIAAAIOT C KOTAaMU [IOCJIOBHO, TIO3TOMY IIOMCK UOET JIECTHUIIEH OT CTPOTOTO
K Tepriumomy. CHadajsa mpo0yeTcss TOUHBIM KO, 3aTEM TOT Ke Kof 06e3 y4éTa perucrpa u KpanHux
mpo06eJioB, 3aTeM IIPUBEIEHHBIN BU, Te CHSIT XBOCT POJIM _top, bottom, kpoena, nopowsa, a ITATUHCKUE
OBOUMHMKY OYKB CJIOZKEHBI B Kmpuiuiuily. [locnemuei mpoOyeTcst Ta XxKe 3anuck 6e3 anoctpodos. Tak
KpII top HaXOOWUT KOX KpII, a A'6E top HaXOmuT Ab. CTporue maru MAOyT II€PBEIMHU, IIO3TOMY €CJIH B
CIIpaBOYHHKE €CTh U Ab, 1 A'b KaK pPa3HbIe TeJla, Ka}KHBIﬂ IIOJIYYUT CBOE.

ToTt ke CIIPABOYHHUK HO,E[aéTCH B4.02, u TOorga IOJI0CH U KOJIOHKU CKBaKUH TOBOPAT Ha OOTHOM SA3BIKE
KOOOB U COBIIaOalOT IIO IIBETY.

T'oToBeIl 00paser] aisa BepxHeKaMCKOTr0 MECTOPOXKIOEHUS JIEKUT B manke templates BHyTpu KaTa-
7ora muaruHa. 9To 36 CTPOK OT IIOKPOBHEIX OTJIOXKEHUM MO HUXKHEeW KaMeHHOU COJH, C IIBeTaMU U
TenaMu. ®aiin ecTh B ABYX BUOaX, plast reference vkmks.xlsx 1 plast reference vkmks.csv. Bo3bMuTe ero
3a OCHOBY U IpaBbTe IIOM CBOE MecTopoxkaeHne. KolOHKY ToIIa ¥ MpMMedYaHue HeoOs13aTelbHbIE,
OHH YMUTAIOTCS, HO MOKAa He UCIIOIb3YIOTCSI, ¥ OCTAaBIEHEI IO OyayInee pa3BUTHE.
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ATpuOyTHI BHIXOTHBIX C/IOEB

Bce cmou pa3pesa HeCYT ABa OOIUX IIOJIS - S€C C UMeHeM pa3pe3a u sec_id c HomepoMm o6beKTa uc-
XOOHOU JTMHMY. [10 HUM MOANKUCHBAIOT YePTekKY, PUIIbTPYIOT CJIOM Ha OOWH CTBOP U PACKPAIMINBAIOT
pas3pe3kl II0-Pa3HoMYy.

OmnpepeneHue pa3pes3a - 10 TMHUY Ha KaXKObIM Pa3pes, C UCXOOHOM TeOMeTpHUeEH CTBOPA U MOISIMH,
KOTOPEIE YHUTAIOT IIOCJIeAYIONINe HHCTPYMEHTHI TPYIIIIEL:

ITone YTo comepXuUT

sec, sec_id HmMms pa3pe3a 1 HOMEP UCXOOHOU JTUHUMU.

vex BepTukanbHOe IIpeyBeIndeHNe YepTexKa.

step [ITar nukeTaxa, M (BePIIMHLI JOMaHOU
BKJ/II0YAIOTCS B ITIMKETaX BCerja).

Zmin, zmax [Inama3oH OTMETOK YepTezxkKa.

0X, 0y CMelreHue yepTexka B packiagke. Homb y

OIMHOYHOTO pa3pesa.

Pa3pe3 (3D-3a00p) - BepTukanbHble cTenku MultiPolygonZ Bmonb cTBOpa, 1o OOHOM Ha IJIACT:

ITone YT0 comepKuT

sec, sec_id HWwms pa3pes3a ¥ HOMeP UCXOOHOU JTUHUU.

bed Homep mnacTa cBepxy BHHU3.

top, bot HMMeHa 1ToBePXHOCTEM KPOBIU U IIOMOIIBHL.

t mean CpepHsas MOIIHOCTH IJIacTa BOOJIb CTBOPA, M.

seclen I[InuHa cTBOpPA, M.

color LIBeT miacTa CTPOKOM #RRGGBB, TOT e, UTO Ha YepTexXKe.

CTeHKa pexkeTcs MO0 3BeHbAM TPACCHI, CBOE IIOJIOTHUIINE Ha 3BEHO, M BCe OHM COOPAHLI B OJUH MHO-
TOYaCTHHIE 00beKT. OOHUM KOJIBIIOM CTEHKY OTHAaBaTh Helb3s. KoIbIlo «Bepx TyHa, HU3 0OpaTHO»
BBIXOOUT OJIMHHBIM M CUIBHO HEBBIIYKIIBIM, TPEXMEPHBIE CIIeHBI TPUAHTYIHPYIOT TaKOE BEEepPOM OT
IIePBOY BEPIIUHEI, ¥ Pa3pe3 MoIydyaeTCs ObIPSIBHIM. YeTHIPEXYTOMbHUK 3BeHA MJIOCKHUI MO IIOCTPO-
€HUIO, IIOTOMY YTO [Ba COCEOHUX y3JIa 3aal0T BEPTHUKAJIFHYIO IIJIOCKOCTh, U 00€ OTMETKH JIeXKaT B
Hewu.

LIBeT mnnacta I/IJIéT OBYMsI IIYTSIMU CPA3y, KaTEeTOPUSIMU Ha CJIoe, KaK Ha 4epTezxKe, X I10JIeM color B aT-
pI/I6YTaX. CI/IMBOJ'II/IKy YUTAlOT HE BCE HOTpe6I/ITeJ'II/I - TpéXMepHaH COéHa KPaCHUuT II0 CBOEMY IIPABUILY,
a I[IOOPAOYUKY CUMBOJIMKA QGIS HeOoCTYyIIHA BOBCe, - IIO3TOMY LIBET HpOJIYGJ'II/IpOBaH B TaHHEIX.

VrioBble TOYKH pa3pe3a HeCyT sec U sec_id, num (Homep yria), name (umsa ¥YI'-1, YI'-2, ...) u pos
(Bepx unu HU3). Hanbine uayT d (IUKeT, M), X U V (KOOpAXWHATHE Ha KapTe), az (a3UMyT CJIeOyIIIero
KosieHa) u label (roTroBas nopnucek). F'opu30HTaNBHBIE OCH HECYT sec, sec_id, elev (oTMeTKa ocy,
M) u label. Tabmuna yriaoB HeceT sec, sec _id, kind (Tun ctpoku) u text (comepkuMoe TUeUKU).

ITapaMeTpsbI
[TapameTp YTo 3amaét [To ymonm4gaHuio / COBET
JIunusa pa3spesa JluuenHbIM cioi. 'ogutcs -

rajouka TonbKo

BbIJI€/IEeHHbIEe 00 BbEKThI.
[ToBepxXHOCTHU CBEPXY BHU3 Crucok -

PacTpPOB-IIOBEPXHOCTEMN.

Hy>XHO MUHUMYM [BE.
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[TapameTp Yrto 3amaéT ITo ymonuanuio / COBET
[TopsioOK IIOBEPXHOCTEU U3 [Topsanmok 6epéTcsa u3 maHenu BKJIIOYEHO
ImepeBa CJI0EB IIPOEKTa Cou ceepxy BHU3. CHATasd
rajioyka BO3BpalllaeT IOPSATOK
OTMETOK B CIIHCKE.
Pazpe3s o kaxpou muHuM cnosa IlakeTHEIN pexxuM. CHATas BKJIIOYEHO
rajodka CTPOUT pa3pes 1o
IIepBOU JIMHUMU.
[Tone umeHu pa3pesa [Tone MuHEWHOTO CJI0S, U3 -
KoToporo 6epétcs ums. [lycro -
HyMepalus 10 IOPSIKY.
Packnanka HECKOJIBKUX CTOnKOMH, B psif UJIN CETKOU. CTONIKOH
pa3pe30B
Ilar BEIGOPKY BOOJIb IMHUHU Yepes CKONBKO equHUIl KapTel 0

BepTukanbHbIN MaciiTab

6pathb oTCcUéT. 0 - IO pa3mMepy
SAYEHKH.

PexxuM: oTHOIIEHHE
rabapuToB, MHOXUTENDb UITH
oTHoOILIIeHKWe MacITabos [:B.

oTHOlIEeHUEe TabapuToOB

3HaueHue MacirTaba OTHOIIIeHUEe IIHPHUHA:BBICOTA, 10
MHOKUTeJb unu N 13 3arucu
1:N.
Cronb61oB B ceTke ([o1.) KonmnuecTBO CTOIOIIOB OIS 2
pacKiIagKu CETKOM.
3a30p MeXOy pa3pe3aMu HOomns oT rabapuTa yepTezxka. 0.15
(Oort.)
Bri6opka pactpa (Hor.) BunuHeiHO MM GIUXKaNIINN, OUIUHENHO
CrnpaBOYHHUK IIIaCTOB LIBeT, TeO U MOPSOOK U3 IIyCTO
(Tabmuiia) OaHHBIX.
Hus pamku, oTmMeTKa (or.) OmyckaeT paMKy, 4YTOOBI OBIZIO  IIYCTO
roe pucoBarts. [lycto - o
TAaHHBIM.
Bepx pamku, oTMeTKa (IOII.) ITogHuMaeT paMKy: YCTbSA IyCTO
CKBaKWH, YPOBHH BOIHI,
nognucu. I1ycTo - 1o maHHBIM.
IITar oTMeTOK Ha ocsax (mor.) ITopnucu ¢ 3agaHHBIM IIIarOM 0
BMECTO OKPYTTIEHHBIX 110
Konmu4yecTBy. O -
ABTOMAaTUUYECKH.
JIuHMY TOBEPXHOCTEN Ha BrIxomHoOM JIUMHEWHBIH CJIOH, IO  CO3[aE€TCs
yepTexe JIMHUY Ha ITOBEPXHOCTS.
YepTéxk pa3pesa (paccTossHue  BBIXOOHOM MOMUTOHABHBIN co3maéeTcs
X BBICOTA) cJioM OJist MakeTa. He
CO3Ma€ETcs IIPU OTHOM
ITOBEPXHOCTH.
3ab6op 3D (PolygonZ) BrIXOOHOM CIOM BEPTUKANBHLIX CO3MAETCH

CTEHOK B peayibHBIX
KoopaouHaTax. He co3maéTcs
IIPU OOHOU IIOBEPXHOCTH.

KaxX[plil II71acT IoJjiydaeT aTpuOyTHl - HOMEep, UMeHa KPOB/IH M IOMOIBEI, CPEOHIOI MOIITHOCTL U
OIWHY pa3pes3a. PackpalliuBaiiTe CJI0H 10 HOMEPY IJIacTa W 10 MOIITHOCTU. TaM, Tfie TOBEePXHOCTh
He ompefeneHa (nodata), mosioca pa3peIBAETCs, U MIACT PaclafaeTcss Ha HECKOIIBKO MOJTUTOHOB.
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Kak monpo06oBarh Ha IeMO

T'oToBEIM yueOHBIN Habop maéT uHcTpyMeHT Ilpumep misi pa3pe3a (memo), ox ke 4.10. B Habo-
pe IIecTh MOBEPXHOCTEY CBEPXY BHU3, TPU JIMHUU PA3pe30B, Ilapa CJI0EB Mopmenu 6ypernus collar u
interval ¥ MHOTOKaHanIbHEIE TPUAHI II1ACTOB. [I0BEPXHOCTH OH pacKiaAbklBaeT B HepeBe IO 3aera-
HUIO CaM.

Tpu nMuHEUK pa3HOU OJIUHBL U C PA3HEIM KOJIMYECTBOM U3IOMOB YOOOHBI, YTOOBI IOCMOTPETD PACKIa-
Ky 1 0oOIIM# BepTUKANbHBIN MaciiTab. 3allyCcTUTe ero, 3aTeM ITogaiTe IMOBEPXHOCTU U JIMHUIO CIOMA.
IMapy collar u interval BmecTe c onpeneneHnueM nongaiite B CKBa>KMHbBI Ha pa3pe3e, a Tpuf Ijiacta
c ka"Hanmamu 1, 2 u 3 B CocTaB mjaacTa Ha pa3pe3e. [TonHbH cocTaB Habopa B pasmerne 4.10.

CBsa3sb ¢ QGIS

IIpoctyio KpuByio NpoGuss 1o OOHOMY I'PUAY CTPOUT InTaTHas naHesnb Elevation Profile, otoens-
HBIM MHCTPYMEHT [OJI 9TOT0 He HyXKeH. Pa3pe3 ke IoKa3bklBaeT UMEHHO IJIaCThHl MeXIy IIOBEPXHO-
CTSIMU, YeTo LITaTHLIE CPeNCTBa He fenaloT. [loBepXHOCTh KpUruHra B 3D MOXKHO IOCMOTPETH U 6e3
paspesa, gns storo B 3D Map View rpupn 3amaioT penbedoM.

4.02 CKBaxXuUHBbI Ha pa3pe3e (MoaeIb OypeHust)

HUHcTpyMeHT CKBaXKMHBI Ha pa3pe3e KIaféT CKBaXXHWHBI Ha YePTeXHW Pa3pe30B U3 ITaphl CIIOEB
Mopmenu Oypenusi. OH CTOUT B rpymnie Pa3pes u paboTaeT MakKeTHO, OOUH IIPOTOH 00CITy?KMBaEeT BCE
pas3pe3sl oIpeesieHus.

Mopenb OypeHust

CKBaXKHMHBI OITMCHIBAIOTCS OABYMs TaOIMIlaMy II0 MUHHUMAaJbHOM MOOe N TOPHEIX nakeToB (Leapfrog,
Micromine, Datamine, Surpac). collar 5To To4yeuHIl cok ycTuii ¢ nonsiMu hole_id (upenTuduka-
TOP, CTPOKA), z (oTMeTKa yCcThsi) u eoh (rmybunHa 3a6os 1mo cTBoiy). interval aTo o6rryHas Tabnuma
nHTepBanos c nonsmu hole_id, from, to u code, o KoTopomy u KpacsT, 6yAb TO UHOEKC MJIacTa, JIu-
TOTHII UJIN KJtacc. ['myOUHBI CYUTAIOTCS IO CTBOJIY OT YCThsI, BHU3 ITOJIOKUTENILHEIE, HE OTMETKaAMH,
IMO9TOMY HaKJIOHHBIE CKBaXXKUHBI MOJIeTb He JToMaloT. JItoOble Tpoyre KOJTOHKY TabIUIlbl MHTEPBaIoB
enoyT B aTpuOyTH YepTezka KakK eCTh.

Taxkyro mapy Beima€T IlpumMep miisi pa3pe3a (memo) (4.10) u KopnopaTuBHasA BHITPy3Ka. [Tons obe-
UxX TabIUIl UHCTPYMEHT HAXOOUT CaM II0 OXMUIaeMbIM UMEeHaM M PaclIpPOCTPaHEHHBIM CUHOHUMaM
(Hole ID, elev, depth from, litho), peructp He BaxkeH. Bribop mosel cupsiTaH B OOMOJTHUTEILHEIE
rmapaMeTpHl U HY2KEH TOJIBKO A7 HeCTaHOapPTHHIX CJIOEB. UTO HaAIIOCh, ITedaTaeTCs B KypHaJI of-
HOU CTPOKOM.

Hak/1oHHBbI€ CKBasKHHBI

TpeTbst Tabnuila, HHKIHHOMETPHsI, Heo0Os3aTelbHa. be3 Heé CKBaK1MHa CYUTAETCS BePTUKAILHOMH,
TIyOMHa 10 CTBOJTY IE€PEBOIUTCS B OTMETKY BEIYUTAHUEM U3 YCThSI, ¥ KOJIOHKA CTOUT B OMHOM TOUKe
pa3spesa.

HMHKIMHOMETPHS 3aAa€T OCh 3aMepaMH - CKBaXkKHMHa, TIyOWHA 10 CTBOJIY, a3UMYT OT CEBEpa I10 4aco-
BOM CTpeJiKe, 3eHUTHEIN YIoJl OT BepTHUKaIU. HoJlb 3eHUTa 9TO BepTHUKaJIbHas CKBAXKHHA, TeBIHOCTO
- Topu30HTasbHas. Takoe corjaliieHue IIPUHSATO B OYPOBOI MOKYMEHTAITHH.

Ochb CTPOUTCSI METOOOM MUHWMAJIbHON KPUBU3HBI, MEXKAY COCEOHUMM 3aMepaMu CTBOJI CUUTAETCS
OyTo¥ OKPYXKHOCTH. KacaTelbHBEIM METO, MTPHU KOTOPOM BECh YYACTOK CUUTAETCS 10 HUKHEMY 3a-
Mepy, IIPU PefKUX 3aMepax YBOOUT 3a00l Ha IeCSTKU METPOB.

C MHKIMHOMETPHEN MEHSIOTCS TPHU Belll. MHTepBaJibl BEIHOCSATCS BOOJIb OCH, IIO3TOMY KPOBJIS U
MMOMOIIIBA IIJIaCTa CTOSIT Ha PA3HBIX PACCTOSHUSIX 110 pa3pe3y. CTBOJI BEIXOOUT JIOMAHOM, a HE OTPE3-
KoM. OTOOP 110 KOPUOOPY UIAET IO BCEH OCH, a He MO0 YCThIO, MHAaYe CKBaXKKHA C MaJIEKUM YCTheM, HO
3aboeM y caMoil IMHUM, He nolaja Obl Ha YepTEXK.
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HakiioH Ha 4epTexke C MpeyBeInYeHneM OTMETOK BHITIIAOUT ciiabee, ueM OH ecTb. OTMETKH pacTsi-
HYTHL B VeX pa3, a PacCTOSHUE BOOIb JIMHUU HET, IO3TOMY BUAUMEIM YTOJI CKUMAETCS BO CTOIBKO
Xxe. [Ipu vex OKOJIO IECTUAECATH CTBOJI C HAKJIOHOM B COPOK IISTh TPALyCOB BRITJIAOUT BEPTUKAJIBIO.
NHCTPYMEHT BHIBOOUT B XKYpHaJI KOTUYECTBO HAKJIOHHKLIX CTBOJIOB U HauboJIbIllee cMeleHre 3a60s
10 TOPU30HTAJIM - 10 HUM HAKJIOH IIPOBEPSIOT YUCJIOM, a He TJ1a30M.

CkBaxkKuHbI 0e3 HHTEPBAJIOB

Tabnuila MHTEPBAJIOB TOXKE HeoOs3aTeNlbHa. be3 Heé Ha 4epPTEXK UAOYT CTBOJLI U MOANKCH, BEIOb IIO-
JIOXKEHME U TITyOMHY CKBaXKWH IMOKA3bIBAIOT ¥ HAa CTAJUU IPOEKTa, KOTOa I'e0JIOTHS eIIé He ONKCaHa.

[1uHY CTBOJIa B 3TOM CiIy4dae 3amaéT TonbKo 3aboi eoh. CkBaxkuHa 0e3 3a00s IIPOIyCKaeTCs, U
KOJIM4YEeCTBO TAaKUX BEIBOOUTCA B 2KyPHAJI, IIOTOMY YTO BBIOYMEIBATH FHyGI/IHy HEeIIPaBUJIBEHO.

Korga YCThsA K HHTEPBAJIbI HE CXOIATCHA

Camas gacTas ommOKa KOMIIJIEKTa - HecoBnageHue hole id mexkay Tabnuuamu. YutaTeab coobIaeT
He TOJILKO KOJIMYEeCTBO OCUPOTEBIINX UHTEPBAJIOB, HO ¥ CaMU KJII0UM C 00eUX CTOPOH.

Pacmo3HaHHYI0 IPUYUHY OH HA3bIBAET IIPSIMO - Pa3jIMYaeTCs TOJIBKO PEeTrucCTp, CTPOKU HaGpaHH B
Pa3HBIX pacKnagKax MW CTPOKH Pas3/iMvaloTCs TONIbKO mpobemnamu. IlociemHee 0COOEHHO BazxKHO,
MIOTOMY 4TO Kupuinnuueckas H u matTuHckas H Ha sKpaHe HEeOTIUYNMEL.

Ecnu KJII0YM pas3IndaoTCs II0 CYLIEeCTBY, IPUYMHA He BRIOyMBIBaeTCs. Torga CBepsioT HoMepa CKBa-
KWH B ABYX TaOIHUIIaX BPYYHYIO.

TepnuMbIH YHTaTEIb

IHaHHBIE YUTAIOTCA 0e3 npenBapHTeanofI YUCTKU. YuTaTemlb WHTEPBAJIOB TEPIIMM K OHAHHBIM, HO
HHWYEero 3a reojiora He peliaerT.

IlycThle ¥ HEYKCJIIOBEIE TIIYOMHEI ITPOIYCKAIOTCS, ITepenyTanHble from 1 to MeHSI0TCS MecTaMu, WH-
TepBaibl 3a 3a00eM PUCYIOTCS KaK eCTh. [IepexEecTh He pa3pelraloTcs U He MPSYyTCs, Pa3pPhIBHI
MeXKOy COCeTHUMU MHTepBaJaMHu He 3allOIHSIIOTCS, MHTepBaibl 63 YCThs MPONyCKaioTcsa. Bcé mpo-
MyIIeHHOe ¥ MPUHSTOEe C OTOBOPKOM CUMTAETCS U BHIBOOHUTCS B XKYPHAJI KOPOTKOIM CBOOKOU. Ha umu-
CTBHIX MAHHBIX CBOOKA COCTOMT M3 OOHOM CTPOKH. Pa3pHIB B KOJIOHKE Ha YepTexke O3HaudaeT, 4To Ha
9THU TJIyOWHBI B TaOJIUIlE MHTEPBAJIOB HET CTPOK.

I/IHCTPYMGHT PpucCyeT JaHHbI€ 1 HUYETrO He NJOOYMEIBAEeT. KomuuecTtBo PAa3pPEIBOB OH IT€4YaTaeT B CBO-
Ke.

ITakeTHOCTHL U COBMeEIIleHue

JIuHUY, BepTUKAIbHEIN MaciiTab ¥ pacKilagka O0epyTcs U3 oIlpenesieHus pa3pes3a, KOToOpoe BEIIaéT
Pa3pe3 nmo auHuM. Kaxkmas CKBaXXHHA IPOEIIMPYETCS Ha KaXK/yIo JIMHUIO U IIoNafaeT Ha Te YepTe-
KU, K KOTOPHEIM OHa Ornuxke Kopumopa (0 - Ha Bce). I'TyOHUHEI IIEPEBOMSTCS B OTMETKH BREIYUTAHUEM
13 Z, MHOXUTEIL VeX OOIIUI U3 OIpeesieHus, I03TOMY KOJIOHKH JI0XKATCS Ha IINIACTH II0 BLICOTE
0e3 IIOATOHKH.

Crio#t ycTUH MOKET JeKaTh B APYTOM CHUCTEME KOOPOWHAT, YeM ONpefeleHne, HalpuMep TpPY BHI-
TPy3Ke U3 KOPIOPaTUBHOM 6a3kbl B pabodyel cucTtemMe MPennpusTus. MHCTPYMEHT NEePEBOOUT YCThS
B CUCTEMY OIIpefeJIeHus caM U ledaTaeT 00 3TOM CTPOKY B XKypHAJI BMeCTe C KOOpAWHATaMu IePBo-
ro ycTbs. [Ipu mycToM KopHIope KypHal coobiiaeT yoaneHue 6IuKalIero yCcTbs OT JIMHUY, U 110
9TOMY YHMCIY CpPa3y BUOHO, V30K JIM KOPUOOP UIIH CIIOM KUBYT B Pa3HEIX MECTaX.

Packpacka u j1ere’Haa

Crno#t MHTepBaJIOB Cpa3y BHIXOOUT pacKpalleHHbIM. Ha KaXOblli KO 3aBOAUTCS KaTeropus, B IO-
PsSOKe IepBOTO MOSABIEHUSA CBEPXY BHU3, a IIBET CUYUTAETCSA OT CaMOT0 Kofja U He MEHSeTCSA MeXOy
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IPOrOHaAMM U MalllMHaMU. JlereHIa «KOT - IIBeT» IIOSABISIETCS B epeBe CIoEB caMa. [locnenHel cTo-
UT cepasi KaTeropus mpodee, B HEE IIoNafaeT BCE, UYTO HE COIOCTABUIIOCH C U3BECTHEIMU KOOAaMHU,
IMO3TOMY HMUYETO He ucdye3aeT Morda. KonoHky 06BeieHBl TOHKUM YEPHBIM KOHTYPOM U YUTAIOTCS
MOBEPX IIOJIOC pa3pe3a. Ilonock nnactos B Pa3pe3 mo JTHHUHM KPaCATCS TEM XKe MeXaHU3MOM, I10
MMeHU KPOBJIM, TO3TOMY IIJIaCT, Ha3BaHHKLIM TEM K€ KOJIOM, YTO B TabJiulle MHTEPBAJIOB, COBIaaeT
[0 IBETY C KOJIOHKaMu caM co0oi. CTBOJIEI PUCYIOTCSI TOHKOM Cepoy JTUHHEeN OT yCThsI o 3abos,
YCThsI TOYKaMHU C KOPOTKOU moAmnucko. [Toanucek 6epéTcs u3 moisd number cios ycTuit (CHHOHUMEI
name u label), a 6e3 Hero u3 hole id, cocTaBHOM HOeHTUDUKATOP IIPHU 3TOM OCTAETCS B aTpubyTax
OJisi CTBIKOBKH.

OOpe3Ka o 4epTekKy U paMKe

ITo yMOT4aHUI0 KOJIOHKK 00pe3aioTcss paMKOi depTexka - HHTEPBAJIOM OTMETOK zmin M zmax Hus3
ompenenenusi. UHTepBan Ha KPOMKE TTOOPE3aeTCs [0 KPOMKHU, MHTEPBA IIeJTUKOM 3a PaMKOU TIpo-
IIYCKAETCS, CTBOJI M IOMIIHChH 3aKMMAIOTCS PAMKOM, CKBAXKHHA ITeJIMKOM 3a PAMKOH BHIIIagaeT U3
yepTexka. ['ajloykKa BHIKII0YaeT 00Pe3Ky COBCEM.

PamMmka omHa Ha BeChb 4YepTEXK, a KPOBJIS BepXHEU TOJIIIM B KaXKA0M TOUKe CBOsA. [I7is cpes3a 1o Iuia-
CcTaM IofaiiTe HeoOs3aTeNbHEIH BXoa YepTézK pa3pes3a, TO eCTh IOJUIOHH I0JIoCc 13 Pa3pes3 mo
nuaun. KoJmoHKY pexkyTcs N0 BepxHell u HuXKHel orubarolieil Mojoc B CBoel NO3ULNY, CKBaXKMHEI
He BHIJIE3AIOT 3a YEePTEXK, KaK B TOPHBIX ITaKeTaX. 3a KpaeM II0JIOC 3TOT BXOHO He HEeMCTBYET, TaM
IIpomoXKaeT paboTaTh paMKa.

IlomyCK B OTIOTHUTENLHEIX IIapaMeTpax PaciiupsaeT paMKy U IOJIOCH HapyXKy, B @MUHUIIAX OTMETKH.
O6pe3aeTcst TONMBEKO TeoMeTpus, B aTpubyTax ztop u zbot ocTaroTcs HacToSIIMEe OTMETKY UHTEPBaa.

IIBeT KOJIOHOK: CIIPAaBOYHHK II'IaCTOB

Ilo YMOJIYaHHUIO LIBET UHTEPBaJla CHUTAETCA OT €ro KOla U HEe MEHSAETCAd MeX Oy IIPOrOHaMu. Heo0s-
3aTENIbHEIN BXO]I Cl'[paBO'-IHI/IK IINIaCTOB (Taﬁnnua) 3aMeHdeT 3THU IIBe€Ta Ha IIBe€Ta CIIPABOYHHUKaA.

Ha#imeHHBIE KOOBI KPAcCSITCS U3 HEro, IMOPSOOK KaTeropuil B JIETEHOe HOET II0 3ajIeTaHUIO0 CBEePXY
BHM3, @ KOOHI BHE CITPABOYHUKA COXPAHSIOT IPEKHUM IIBET. B XKypHase MoIBIsSIOTCS CBOIKA YTEHUS
¥ CTPOKa O TOM, CKOJIBKO KOMIOB HAIIIIOCh.

CnopaBounuk y4.01 1 4.02 MoxeT OBITh OOQUH U TOT XK€, ¥ 3TO €0 CUJIbHAasA CTOpoHa. [ToJiockl uepTexa
HeCyT KOl IIJIaCTa, a UHTepPBaJbl CKBaXXUH 4acTo HecyT nopony. Ecnu B Tabnulle UHTEPBaJIOB €CTh
[1oJie C MHOEKCOM IlJIacTa, yKaXKUTe ero Kak I1ojie Kofa M IIofauTe TOT Ke CIPaBOYHUK, 4To B 4.01.

Torpa KOJIOHKU CONBIOTCS C II0JI0CaMH I10 OBETY, U Ha 4ePTezxKe OCTaHEeTCsA BUOHO TOJIBKO PacCXozxKne-
HHEe CKBa>KHWHHI C HOCTpOGHHOfI ITIOBEPXHOCTEIO. Ecnu xe UHTEPBAJIbI HECYT JIMTOJIOTUIO, CIIDAaBOYHUK
I1JIaCTOB el He TTIOMOXKET, TaM HY2>KHa CBOdA JIeTeHOa.

ITapamMmeTpsi

[TapameTp

YTo 3amaeT

ITo ymonyaHuio

Omnpepenenue pa3pesa

YcT1ea ckBaxkuH (collar)
HNuTepBansl ckBaxkuH (interval,
Tabnuia)

Kopupop oT nuHUU

O6pe3aTh UHTEPBAJIHL 10
paMkKe uepTexka

YepTékK pa3pesa (a1 BEICOTHI
PaMKH)

JIluany, vex u packiagka oT
Pa3pe3 o TUHMUH.
To4euHEIl CIOU YCTHUH.
Tabnuila UHTEPBAJIOB.

Bydep, egmaune KapTh. 0 -

BCE CKBAXXWHHI HAa BCE Pa3pe3Hl.

PaMmKa zmin 1 zmax u3
onpeneneHus.

[Tonurons nomnoc u3 4.01, cpe3
10 OTHOAIOIITHUM.
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[TapameTp YTo 3amaéT ITo ymonmuanuio

[Tons collar u interval (Hor.) [Tepeonpenenenue HaXOMOsITCS CaMU
ABTOIIOMCKA TOJIEH.

[Tone mopmucu ycths (Hoir.) OTKyZa KOpPOTKas IOAIINCH number
VCThS.

Iomyck o6pe3ku ([lor.) Pacminpenue paMKu U II0JIOC, 0
€OUHUIIEI OTMETKH.

CopaBOYHUK MJIaCTOB I[IBeT ¥ mOPSIOHOK KOMOB U3 IIyCTO

(Tabnuia) OAHHBIX.

WHTepBansl CKBaXKUH (4epTE€Xk) BepTukanbHBEIE OTPE3KU C Cco37maéTcs
packKkpackoi 1o KOmoy.

CTBOMBI CKBaXKUH (YEPTEK) JIuaum ot ycThs 0o 3abos. co3maéeTcs

YcThs Ha yepTexke Touku c mogmuchio U3 number. co3maéTcs

HHTepBanbl cKkBaxkuH (3D) LineStringZ B peanbHBIX 110 3a1pocy

KOOpauHaTax, rimyouHa B Z.

BBI6paHHBIe CJIOM 1 KOPHUIOOP 3alIOMHUHAIOTCH, CHeJIyIOH.II/IfI 3allyCK B TOM K€ IIPDOEKTEe OTKPBIBAETCA
C yXKe IIoOCTaBJIEHHBIMHU BXOOAMH.

Packpacka 1o coaepKaHHIO

YeTBépTas Tabnuna, xumMus, HeoOsi3aTenbHa. C HeMl KOJIOHKA KPAaCUTCS He II0 KOOy IJIacTa, a o Co-
mepzKaHuio. BeibepuTe mosie, ¥ IMOJIOCH ITOTyYaT HETIPEPLIBHYIO IIKAIy OT OJIEHOM K I'yCcToM. Pasmax
3HAYEeHUH, MeguaHa U KOJIUYEeCTBO NPod CO 3HAaYEHHEM YXOOST B XKypHaJl, 6e3 9TUX YUCeJ T'yCTOMH
IOBeT HeueM HCTOJIKOBATh.

ITpu 3amaHHOM XUMHUHU KOJIOHKA PeXKeTCs MPodaMH, a He IjlacTaMu. ITO OIpyras Hape3Ka, U B ODHOM
Ccloe OHU He CoBMemaioTcsa. IIpody 6epyT o KepHY, TPAaHUITLI IIJIACTOB IIPOBOIST IO OMUCAHUIO, U
O[Ha IT0JI0Ca He MOXKET OBITh OMTHOBPEMEHHO U TEM, U OPYTUM. MHTEPBAJIBl TUTOJIOTHH B 3TOM CJIydae
Ha YEepPTEXK He UAYT, U HHCTPYMEHT I'OBOPUT 00 3TOM B XKypHaJie.

ITpo6a Ge3 3HAYEHHUS OCTAETCSI CEPOY IIOJIOCOMH, a He IMPOoIafaeT C YepTeka. ITO He 0pOpMIEHHE.
[TpomagImasi MoJI0Ca YUTAETCS KaK OTCYTCTBHE KepPHa, Yero B JaHHKIX HET.

T'oTOBBINM IIBET KaXKIOM MOJIOCH ITHUIIETCS B aTPUOYT ccolor, KAk ¥ IIPU PacKpacke I10 KOOy, IO3TOMY
rmevyaTHas KOMIIOHOBKA M UyXKKe CTHUJIM BUOST TO JKe, YTO U 9KPaH.

4.03 CocTaB mjiacTa Ha pa3pe3e

HHacTpyMeHT CocCTaB IJIaCTa Ha pa3pes3e KPacHUT IMOJI0CYy OOHOTO IJIacTa II0 TPUAY COCTaBa BOIIhb
nuuun. OH 6epET KPOBITIO, IIOMOIIIBY U I'PUJI COCTaBa, CBOM KPUTHHT He [eflaeT, ¥ paboTaeT 110 OMHOMY
m1acTy 3a pa3. OH cTouT B rpymnie Pa3pes.

Taxk MOKa3bkIBAIOT CMEHY TUTOIOTMYECKOTO COCTaBa BHYTPH MIPOMHIIIJIEHHOTO MIacTa BOOJIb pa3pe3a.
I'pupg cocTaBa TOTOBSIT OTHAEIBHO, COMEpPKaHue OOBIYHLIM KPUTMHTOM, MUHEPAIbHBIN THUII - HHOWKA-
TOPHLIM (MHCTPYMeHT KaTeropuajabHbIH HHIHKATOPHBIH KPUTHHT).

IBa pexuMa

HenpepriBHoe comepxkanue (KCIl, HepacTBOpUMEBIM 0CTAaTOK) UAET TaK. [Tomoca pexkeTcs Ha TOHKHE
BEPTHUKaJIEHEIE CPE3HI, K&)KJIBIIZ CO CpegHUM 3Ha4YE€HUuEeM. CTUIb CJI0sI CTaBbTE TpaHHeHTHbeI (HO I10-
miio value), Torga BOOJIb ITOJIOCH. BUEH IIJIABHLIN IIE€PEXO0M COaepKaHuUs.

KaTeropuanbHbIM MUHEpPANbHBIA TUII UMK ¢Ganuu (CUIBBUHUT, 3aMellleHue, TajauT) UOYT HWHaye.
CMexXHBIe Cpe3bl OOHOT'O KjlacCa CIMBAIOTCS B (aluanbHble 30HL. CTHIIL CTABbTE II0 KAaTETOPUSAM
(mo mostro class). 30HEBI 3aMelleHus BUOHLI KaK CMeHa IIBeTa BOOJIb JIMHUH.
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ITapaMeTpsbI

[TapameTp

YTto 3amaeT

ITo ymonuanuio

JIurus paspesa

KpoBns mimacrta
[TopgomiBa macTa
I'pup cocrasa

Ta xe nuHUA, YTO U OI1
pa3pesa.

Pactp kpoBnu.

PacTp nogomBeL.

PacTp comepxkanus unm
KJlacca.

CocTaB HemnpepriBHOE un HeIIpephLIBHOE
KaTeropuasbHOe.

[ITar BLIOOPKYM BOOJIb THHUN Yepes CKOIBKO eIUHUI] OPaTh 0
otcuért. 0 - Mo guelkKe.

BepTukanbHbIN MaciiTab Pexwuwm: oTHOWIEHUE I':B unu I':B
MHOXHUTEb.

3HaueHue MacirTaba OtHomenue I':B unm 10
MHOXKUTED.

Bri6opka pactpa (Hor.) BunuHeHO MM 6IUKaNIIAN OUIMHENHO
(mmsa kmacca Bcerga
ONMUKaAUIINH).

CocTaB miacTa (4epTex) BreIxomHBIE IIOJIUTOHEBI B OCSIX co3maeTcsa
paccTOosTHKE X BLICOTA.

Cocras miacra (3D) ITonmurousl PolygonZ B 10 3aIpocy

PeallbHBIX KOOpOWHAaTaXx.

3amyckaiTe UHCTPYMEHT I10 KaXKIOMYy IPOMEBIIIIEHHOMY IIJIaCTy OTHEJIbHO, CO CBOMM T'PHUOOM CO-
ctaBa. IToslocy cocTaBa KJjiafmuTe IIOBEPX YepTexka pa3pesa. [ TOYHOTO HAJIOKEHUS BO3bMUTE
MHOXKUTENb, HalledaTaHHBIM UHCTPyMeHTOM Pa3pe3 o JIMHUM, U 3aJaiiTe ero 3[ech B peXUMe
MHOKHUTE/Ib.

OtrowmeHnue I':B 3mech cuuTaeTcsa 10 OODHOMY [JIACTy U I HAJIOKEHUSA HE TOOUTCH.

OnpenesieHHe pa3pe3a H 00IIHe IIapaMeTpPhI

T'eoMeTpuYecKy pa3pes 3a0atoT ABE BEIH - JINHUS B PeaJIbHON CUCTeMe KOOPAWUHAT ¥ BePTHUKaIbHbIN
MmacmTab vex. UHCTpyMeHT Pa3pe3 mo THHHUH BHIAET UX BMecTe cioeM OmpeaeneHne pa3pesa,
110 TUHUHU Ha KaXObIM pa3pes.

ITons crnos - sec, sec _id, vex, step, zmin, zmax, ox 1 0y. 3To 00NN UCTOYHUK IIPABIHL.

HNHCTPYMEHTHI IIEpeCcCeYdeHns], IPOEKIIUH, 00PAaTHOM MPOEKIIUH YUTAIOT JIUHUIO U VEX U3 3TOTO OIIpe-
OeJIeHus, IO9TOMY UX PE3y/IbTaTH JI0KATCS Ha pa3pe3 6e3 pyyHOU moaroHky Macirrada. IToctpoiite
pa3pes oOuH pas, OIpefesieHle IePEeHOCUTCS BMeCTe C IIPOEKTOM U ITOJAaETCSA B OCTaJIbHEIE UHCTPY-
MEHTHI I'PYIIIIHL.

Korpa pa3pe30B HECKOIBKO, OnpeneeHne HeceT ux Bce. UuctpymenTs 4.04, 4.05 u 4.06 obpaba-
TEIBAIOT BeCh HAaOOP 3a OOUH IIPOTOH.

Kaxkapiii pe3ynibTaT JIOKUTCS Ha CBOM YePTEXK II0 CMEIleHUI0 U3 II0JIel OX U Oy U IIoJIydaeT II0JIs SeC
u sec_id. HyxeH onuH pa3pe3 - IOCTaBbTe (PUILTP Ha CJIOU OIpeNesieHUs UJIK BHOEIUTE HYXKHYIO
JINHUIO, TIOPSANOK 00BEKTOB coxpaHseTcs. Pa3pe3nl ¢ pa3HBIM vexX B OOHOM OIIpeneeHuU II0SBIIs-
I0TCS, €CJIU CKJIEUTh OIlpefesIeHUs OT Pa3HbIX 3allyCKOB. MHCTPYMEHT IPEeOynpenuT, YTO YepPTeXKU
HECOIIOCTABUMEI, ¥ IIOCOBETYET nepecodpaTh UX OOGHUM IIPOTOHOM.

HNuctpymeHnTs CocTaB maacra Ha pa3pe3e (4.03), 4.07 u 4.08 noka paboTaT 10 OQHOMY pa3pe-
3y u 6epyT u3 onpeneneHus neppuiii. CKBaKHUHBI Ha pa3pe3e (4.02) o6pabaTeIiBalOT BeCch HaboOp
makeTHOo. [Ipy HECKONMbKUX pa3pe3ax MofaBalTe UM ompeaeneHue, OTGUIbTPOBAHHOE Ha HYXKHBIN
CTBOD.
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Crnou OoIipenesieHus, CoeJIaHHbIe ITIPEe2KHUMU BEPCUSAMHU IIJIarMHA, YUTAIOTCA II0-CTAPOMY. ITonen sec
" OX B HUX HET, ITIO3TOMY MMs BEIXOOUT ITYCTEIM, CMEIlleHKe HYJIEBBIM, U PE3YJIbTAT JIO2KUTCSA POBHO
TakK 2Ke, KaK PaHBbIIIe.

HWuctpyMmeHT CocTaB IjlacTa Ha pa3pe3e IpUHUMaeT onpefesieHne pa3pe3a HeoOsi3aTeIbHLIM BX0-
nom. ITpy 3ajaHHOM OIIpefiesIeHUM BepTHUKaIbHEIM MaciTab 6epETcst U3 Hero, U I10jIoca CoCcTaBa To4-
HO JIOKMTCSI Ha IJIACTH IO BeICOTe. CKBazKHHBI Ha pa3pe3e paboTaioT TOJIbKO OT OIpeesieHus,
OTHEeNbHOT 0 BhIOOpPa MacinTaba y HUX HET.

Pa3pe3 Takxke 00pe3aeT BHIKIMHUBaHUSA. ['7le KPOBJISI OMYCKAETCS [0 MOMOIIIBHI, MIIAaCT IPOoafaeT u
II0JI0Ca He CTPOUTCS. Tak B MeMO BTOPOU MPOMEIIIIEHHBIH IJIaCT BEIKIITMHUBAETCS K BOCTOKY.

151 moMaHOM MUHUYN «Pa3pes3 mo TUHUKW» 110 3alIPOCY BEIOAET TPHU CITy2KEOHBIX CII0S B OCSAX YepTezkKa.
YriioBEle TOUKHU CTABSATCS Ha KaxKIOOM y3Ji€ JIOMaHOM, CBEPXY U CHU3Y pa3pe3a. Y TOYKM eCThb IIO0JIs
HoMmepa, umenu (YI'-1, YI'-2 ...), cTOpOHEI (BepX UK HU3), PACCTOSTHUS BOOJIb JINHUY, ITTAHOBLIX X 11 Y,
a3uMyTa OTpe3Ka ¥ roToBoM nmonamnucu. CBepxXy IMOANKUCHIBAETCS UMS, CHU3Y - IIJITaHOBBIE KOOPOUHATH
X u Y, OKpyrjieHue OO0 COTHIX. ASUMYT M PACCTOSTHUE OCTAIOTCS ITOJIIMU CIO0SI, UX YOIOOHO BHIHECTH B
Tabnuiy MakeTta. [IpunaraeTcs CTUID - BBEPXY TPEYTOIbHUK BEPIINHON BBEPX, BHU3Y IIOJIKA.

OmnIMoHaIbHO BEIOAETCS TaOIKUIlA YIIIOB - CJION-IIOJIUTOHEI IO Pa3pe3oM. AYelKu j1exkaT Mexkmay yI-
JIOBBIMHY BEPTHUKAJIAMHU, T'PDAHULEI IIPOXOOAT IIO4 HUMHU, a CTPOK OB€, NJIMHA U a3UMYT OTPE3Ka MexXKIy
COCeIHUMHU yITIaMU, IOAIIKCE 10 IeHTPY, 3anuBKa 6enasi. OHa pucyeTcs IPsIMO Ha X0JICTe U IIePeHO-
CUTCS B MaKeT BMeCTe C pa3pe30M. YTJIOBEIE BePTUKANM - IMHUU Ha y3JlaX JIOMaHOU Ha BCIO BEICOTY
pa3pes3a. ['opu30HTaNbHEIE OCH - JIMHUM PABHOU BLICOTHI C OTMETKaMH (IO YMOIYaHUIO NIITh, C XO-
POIIIMM OKpPYTJIeHUeM) OIS KAkl BEICOT. [1071 4epTexka pacCIIupeHb Ha [IATh IPOLEHTOB BBEPX U
BHHU3, YI'JIOBBIE€ TOYKH JI€KaAT Ha 3TUX KPasdaX.

Masnudect MoaeId BMeCTO CIIUCKaA CII0E€B

HucTpyMeHT Mauu@ect mogeinu (5.05) 3anuceBaeT B CBOMCTBa IPOEKTa, KaKylo POJib UTpaeT KaxK-
OBIM CJIOY - OIIOPHAs IOBEPXHOCTh, KOHTAKT TeJla, YCThs, UHTePBaJIbl, 3aMepPHl OCH, CIIPaBOYHUK. Pa3-
pe3 ¥ CKBaXXUHEL 3Ty pa3MeTKy YUTaloT.

Ecnu moBepxHOCTH B 4.01 He 3amaHbl, 6ePyTCS BCe CJIOU C POJIBI0 KOHTAKTa Tela, B OpsaKe OJepeBa
cnoéB. Ecnu B 4.02 He 3afjaHbl YCThs, UHTEPBAJIb UJIM MHKIMHOMETPHUS, KaXKIOBIM U3 9TUX BXOHOB
WIIETCS II0 CBOeH posyu. B3aToe u3 MaHudecTa Ha3kIBAaeTCS B XKypHaJie MOMMEHHO, YTOORI ITOACTA-
HOBKa He oCTajlach He3aMeUYeHHOMH.

ITpaBuno ogHo. MaHudecT cokpalaeT nyTh, HO He CTAHOBUTCA ycJioBUeM pabotwl. HeT poned, no-
TOMY YTO IPOEKT YyKOM WM YHACJIEOOBAaHHEIN, - BCE paboTaeT o SBHOMY BHIOODY, KaK PaHbIIeE.

4.04 TlepeceuyeHue NMOBEPXHOCTEH C pa3pe3oM

HNHcTpyMeHT IlepecedyeHHe MOBEPXHOCTEH C pa3pe30M HaHOCUT MOBEPXHOCTU-TPUALI Ha pa3pe3
JINHUSIMU B OCSIX PACCTOSTHUE-BEICOTA. KaXKAwiil rpup BEIOMPAETCS BAOJIb TUHUY OIIPENEIEHUS, U €r0
CedeHUVe JIOKUTCS Ha YePTEXK PSIOOM C IjtacTaMu. JImHus u vex 6epyTcs U3 OnpenesieHus: pa3pesa,
II09TOMY COBIafieHUe C pa3pe3oM aBTOMaTHYeCKOe.

Tak Ha pa3pe3 HAHOCST BOOOHOCHLIE TOPU30HTHEI, MAPKUPYIOIIHE IIOBEPXHOCTH, KPOBIIIO COJIH, IIO-
BEPXHOCTH aHOMalnui. Ha BXof - olpemesieHre pa3pe3a U CIKCOK I'PUOOB, Ha BEIXOOE IMHUHU B OCSIX
pa3pesa (1 npu xKenauuu 3D-TUHUK B pealbHEIX KOOPAWHATAX).

ITapaMeTpsbI
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X 462354 |% 8929.82 X1367718 X 1752787
Y 17386.26 ¥ 1940363 ¥ 1921634 ¥ 2101270

d 475539 4651.14 433991

A 64.90 9231 6555

Puc. 28: ObopmneHue pa3pesa: paMKa C yrJIOBEIMU BEPTUKANISIMU U TPEYTOJIbHUKaMU, TOPU30HTalb-
HBbI€ OCH C OTMETKaMHU CJIeBa U T&6J‘II/IH8. YT'JIOB IIOA Pa3pe30M.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

OmnpeperneHue pa3pesa

[ToBEepXHOCTU-TPULEL

Cnou onpepenenus ot 4.01:
JIMHUS C IOJIIMH VeX U step.
3amaéT MuHUIO, MacuTad u
BBICOTY PaMKH.

CI1coK pacTpoOB, YbH CEUYEHUS
HAHOCSITCS Ha pa3pe3
TTUHUSIMH.

[ITar BLIOOPKHM BOOJIb THHUU Yepes CKOJILKO eauHuIll KapTel O
(IOom.) 6patpb oTcYéT. 0 - TOo pa3mepy

STYENKU.
Bri6opka pacTtpa (Hor.) BunuHeitHo uny 6uXKanummn. OumUHEeNHO
JIuHuu MOBEPXHOCTEN Ha BrIXOOHBIE TUHUU B OCSIX co3maéTcs
pa3pe3e (4epTex) paccTosiHKMe X BBICOTA.
JIuauu nmoBepxHocTel (3D) Brixomuble 3D-TMHUHN B 10 3a1pocy

PeallbHBIX KOOpOUHAaTaXx.

4.05 IlepeceuyeHue BEKTOPOB C pa3pe30M

Ecnu moBepxHoCcTH 4.04 HAHOCSATCS TPUIAMH, TO STOT UHCTPYMEHT HAaHOCUT Ha pa3pe3 BEeKTOPHbIE
00BEKTHI TI0 TOYHOMY TIepeCcedeHuIo C TUHUEeH pa3pe3a. Tun pe3ynabTaTa 3aBUCUT OT 0OBHEKTA.

JluHus 6e3 OTMETKH BBICOTHI (IIJIOCKAs B IJIAHE - Pa3/I0M, TPAaHUIIa, KOHTYDP) Ja€T BEePpTHKAJIb Ha
BCIO BBICOTY B CTaHIINY lepecedeHusi. U3BeCTHO, roe pa3pe3 eé lepeceKaeT 10 TOPU30HTAIN, HO
He Ha KaKoi rIy0uHe, I03TOMY MeTKa UIOET Yepes BCI0 paMKYy. JINHKS C OTMETKOH Z aéT TOYKY Ha
peaybHOM BBICOTE B MECTe mepecedeHusi. TakoM muHuel OBIBaeT TPEXMEPHHIN 00HEKT, HAaKJIOHHASA
JINHUS UM KOHTYP ITOBEPXHOCTHU, M KOHTYP KPOBJIM C OTMETKOM JIOXKUTCSA TOYKOUW POBHO Ha ILIACT.
ITonuroH (30HAa B IIJIaHE - 3aMeIleHNe, IaXTHOE I0JIe, JINLIEH3N) NaéT BePTHKAJIBHYIO II0JIOCY Ha
VHTEpBajie, TOe pa3pes3 UOET CKBO3b 30HY.

JIuHUs, veX ¥ BEICOTa paMKu OepyTCs U3 ompefeneHus pa3pesa - ero nuiieT Pa3pe3 mo THHUH, U
B HEM TeTlepb XPAHUTCSI BEPTUKANIBHEIN pa3max. [109ToMy mOiist o6beKTOB 6e3 Z mofaBaTh HUYETOo He
HYXKHO. [[JIST CTapeIX ompeaeneHnii 63 BEICOTEI OCTAETCS 3aMacHOM My Th - YepTéK pa3pe3a HeoOsi-
3aTeJIbHBIM BXOJIOM WMJIM IMANa30H Z B [IOMOJHUTENbHEIX. Kora y 06beKTa ecTh Z, BLICOTA He HYXKHa,
TOYKAa CTAaBUTCS II0 OTMeTKe. [TyCTrIe BEIXOOI HE CO3[AIOTCS, PA3JIOM AAET TOJIPKO BEPTUKAJIH, Map-
Kep TOJIBKO TOYKH, 30Ha TONHKO TTOMIOCHI.

B otnuuue ot IIpoeKnuu 00HEKTOB Ha pa3pe3 (IpubIn3uTEeNbHOM, 10 KOPUAOPY) 3TO TOYHOE Ie-
pecedeHue - MeTKa MOABISETCSA TOJIBKO TaM, I'le TeOMeTPUs peajibHO peXKeT JIUHUI0 pa3pe3a. Ha
BXOJI MOOAETCsI CPpa3y HECKOJIBKO CJI0€B, TMHUH U IIOTUTOHBI B OMHOM cIticKe. Bce oHu o6pabaThi-
BAIOTCS 3a OJWH IPOTOH, KaK CIMCOK ITIOBepxXHOCTEeH B 4.04.

B BRIXO[ax I10JI€ SIC XPAHUT CIIOM-UCTOYHUK KaXKI0W MeTKH. [leMo-TeHepaTop BLIIAET pPa3jioM, Map-
Kep ¢ Z ¥ 30Hy 3aMelleHus, TTepeceKalie IeMo-pa3pes, - Ha HUX WHCTPYMEHT TpPo0yeTCst cpasy.

ITapaMmeTpsI

[TapameTp Yrto 3amaér ITo ymomuyaHnuro / coBeT

OmnpepeneHue pa3pesa Cnoit onnpenenenus ot 4.01: -
JIMHWSA, VeX U BBICOTA PaMKH.

1151 06BeKTOB 63 Z 3TOT0
OOCTAaTOYHO.

JIMHUU U IIOJIUTOHBEI B OOHOM -
CIHUCKe, 3a OOUH IIPOTOoH. B
BEIXOOaX IIOJI€ SIrC XPaHUuT

CJIOM-UCTOYHUK.

Crnou gnsa IIepece4yeHud
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

YepTEXK pa3pesa

[TepeHOCHTDH aTPUOYTHL
00BEKTOB Ha pa3pe3

COXpaHﬂTB M UCXOOHOT O
CJ104

COXpaHHTB CTHJIb UCXOOHOTI'O
CJI04

JIlunus penbeda Ha depTexke

JIuausa HU3a Ha qeprexe

ITone HUXKHEM OTMETKHU II0JIOC
U BepTUKaneu

HuxHss1 oTMeTKa 3To rimyOuHa
ot Bepxa (Horm.)

Hu3s guanasona Z (Iom.)

Bepx muamnasona Z ([Jo.)

BepTukanu Ha pa3pese

Touknu Imepece4yeHnusi

[Tomockl 30H Ha pa3pese

3amacHOM UCTOYHUK BHICOTHI
paMKHu OJist CTaphIx
ompeneneHui 6e3 zmin/zmax.
[Tonst “CXOOHBEIX 0OBEKTOB
VXOOSIT B BEIXOIBI, YTOOBI
KPacCuTh U MOAIUCHBATL METKH
10 CBOUM HaHHBIM.

Brixon Ha3eIBaeTCA 1O
HCXOOHOMY CJIOI0, KOT[a OH
OIIVH.

Odopmnenue 6epéTcs y
KCXOTHOTO CJIOS, a He U3
IITAaTHOTO CTUJISI MOOYJIA.
Crioil TUHUY ITOBEPXHOCTEU OT
4.01. Bepx 30H U pa3ioMOB
JIOXKUTCA IO penbedy, a He 10
paMke.

ToT Ke cou UIu ero 4acThb.
Hwu3 30H 1 pa3/710MOB JTOKUTCSH
10 TIOIOIIIBE, a He II0 pPaMKe.
Hwu3s xkaxmoro o6beKTa U3 ero
cobcTBeHHOTO aTpudyTa.
[TepekmnoyaeT YTeHUE IO C
abCOMIOTHON OTMETKH Ha
rIyouHy.

HuxHsig oTMeTKa paMKH, eClIu
HET HU OIIpemeNieHus C
BBICOTOM, HU UyepTezXkKa.
BepxHsisg oTMeTKa paMKU B TOM
XKe ciydae.

Brixon miis nmuHui 6e3 Z
(paznomMm, rpaHuIla): BEPTUKAIb
Ha BCIO BEICOTY.

Beixop omnis nuHUM ¢ Z (KOHTYP
C OTMETKOM): TOYKa Ha
peasnbHOU BBHICOTE.

Brixop it MOMUTOHOB (30Ha B
IJIaHe): BepTUKaIbHAas MoJioca
Ha UHTEpBAae.

II10 2KEeJIaHUIO

BKJIIOUEHO

BEIKJIIOYEHO

BEIKJIIOYEHO

I10 2KeJIaHHIO

II0 2KE€JIaHHUIO

I10 2KeJIaHUIO

BBEIKJIFOYEHO

0

co3maeTcs

co3maeTcsa

Cco3TaéTcs

IlycThle BEIXOOEL HE CO3[al0TCs, KaXKAbIM TUII 00beKTa UAET TOJIBKO B CBOU CJIOM.

HAMs1 ¥ CTHIb HCXOTHOI'O CJIOS

IIBe rajouku OJjis ClIydasd, KOrga Ha BXO[ IIOdaH OOWH cnoii. Obe 1o YMOJIYaHHUIO BEIKJIFOYEHEI, II03TO-

MYy TpPEeXKHUEe MTPOTOHBI BOCTIPOU3BOASATCS 063 U3MEHEHUH.

CoxpaHsATh UM HCXOTHOTI O CJI0s1. BEIXOM Ha3kEIBAE€TCS 110 KICTOYHHUKY, U CJION Ie0JIoruu qaét «I'eo-
JIOTHsI Ha pa3pese» BMEeCTO YHHUBEPCAIbHOro «[10JI0CH 30H Ha pa3pe3e». Ecnu oguH ciioi pogun cpa-
3Y HECKOJIBKO BUOB O6"beKTOB, K IUMEHU HOGHBJ’IHGTCH BH]I, “Ha4Ye TPHU CJIOA B JepeBe Ha3bIBaJIMCh

OBI OOMHAaKOBO.

CoxpaHsITh CTH/Ib UCXOTHOTO C10si. Odopmierre 6epETCS y CaMOTo CJIOs, a He M3 IITATHOTO
CTUIISI MOOyJsi. BMecTe ¢ mepeHocoM aTpuOyTOB 9TO CHMMAET I'IaBHYIO PYYHYIO paboTy Ha pa3pese.
KaTeropwuiiHasi pacKpacka I'€0JIOTHH II0 IIOJII0 JIOKUTCS Ha IOJIOCH KaK €CTh, MOBTOPSTH HAJIUTPY
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BPY4YHYIO He HyKHO. CTUJIb IEPEHOCUTCS, KOTHa TUIl TeOMEeTPUU COBIaZaeT, IIOJIUTOHEL B IIOJIOCHI,
nmuHUYM 6e3 OTMETKH B BEPTHKaJu. JIMHUS C OTMETKOMN Z maéT TOYKY, IMHEHUHHINH CTUIIb Ha Heé He
BCTaQHET, U TaM OCTaE€TCS IITAaTHBIN.

C110éB molaHo HEeCKOJIBKO - 00€ TaJIOUKK MOJTYAT, IIOTOMY YTO BEIXOOEI CBOOST BCE UICTOUYHUKHU B OOUH
CIIOH, ¥ B XKYypPHAaJl yXOOUT CTPOKA IIoUYeMy.

O0Ope3ka no peabedy ¥ THHHHA HA3A

30HBI ¥ Pa3JIOMEI II0 YMOJTYaHHUIO PUCYIOTCS Ha BCIO BHICOTY PaMKH, Beb U3BECTHO, IIe 00BeKT IIe-
pecekaeT TUHUIO, U HEM3BECTHO, Ha KaKOU OH riyouHe. Tpu HeoOsa3aTeIbHEIX ITapaMeTpa CHUMAIOT
9TO OTPaAHUYEHUE 10 KPasM.

JInnusi penbeda Ha yeprezxke oOpe3aeT 0OBLEKTH CBepxy. [logaBaiiTe cioi muHuMM penbeda, KOTO-
priii Beigaét 4.01 Pa3pe3 mo TuHUH. Bepx 30H ¥ pa3/ioMOB JISIXKET 110 penbedy, a KpoMKa IT0I0CH
IIOBTOPUT €ro IIePeIOMEI, a He OCTaHEeTCS IIPSIMOH.

OOpe3ka UOET UMEHHO II0 JIMHUU C YepTexKa, a He 1Mo pactpy LIMP, u 3To oco3HanHo. Pa3pes mor
CTPOUTHCS MO APYrO¥M MOBEPXHOCTH, M TOT{A PACTP C 4epTekoM pazoumytcsi. Ob6pe3aTs HaAHO IO
TOMY, YTO YeJIOBEK BUOUT mepel coboil. Pa3pes3rl cONOCTaBASIOTCS IO Moo sec_id, mosToMy B na-
KETHOM ITPOTOHE KaX[IbIM 4YepPTEK PexkKeTCsA CBOUM IIPOohUieM.

JInHHUsI HU3a Ha 4YepTezke obpe3aeT 00LEKTH CHH3Y U YCTPOeHa Tak xke. [logaBaiTe ITOMOIIBY,
MMOYBY IIJIaCTa WK I1I00YI0 HUZKHIOIO IOBEPXHOCTH C TOTO XKe YepTezka. JINHUM HeT, HU3 OCTAETCS 110
pamMke.

Ecnu B cl10e HECKOJIBKO ITOBEPXHOCTEHN, oOpe3kKa UAET 1o orubaroiieil, CBepxy II0 caMOi BHICOKOH,
CHHU3Y II0 caMoi HU3KOH. [ToaTomy BeIxon JIMHHH IMOBEPXHOCTEH Ha YepTexke MOOUTCHA KaK eCTh,
IofaBaTh €r0 MOXKHO cpa3y B o0a Bxoma. Korma HyXKHa OfHa KOHKpPEeTHas IIOBEPXHOCTH, IIOJaNTe
cJio¥, oT¢UNILTPOBAHHEIN 110 II0JII0 Name.

KpoMKY CUMTAIOTCS B OMHUX U TeX K€ CTAHIIMAX, Y3JIbl 00euX JIMHUIM CBOOSTCS B 00IIui Habop. MHa-
Yye BEPX U HU3, ITIOCYUTAHHBIE KaXKObIH IT0 CBOUM CTAHIIUSM, ITePECEeKIHUCh Obl MEXKAY y3JIaMHU U II0JI0-
ca BhHIIIJIa OBl BEIBEPHYTOM. H13 He MOogHUMAaeTCS BBIIIIE Bepxa, U TaM, TOe JTUHUSI HU3a MPOoIIia Haf
penbedoM, moJIoCa CXJIOMBIBAETCS U OOBEKT He BBIIAETCS BoBCce. KOMMYECTBO Cpe3aHHBIX I[eJTUKOM
revyaTaeTcCs B XKypHa, 0OBIYHO 3TO 30HHI, JIeJKAIIe BHIIIE penbeda.

ITo/ie HMKHEeH OTMETKH 3a0aéT HU3 II0JI0C ¥ BePTHUKAaJIeH IIOLITYYHO, U3 aTPUOyTa caMoro o0beKTa.
ITo ymMom4yaHuIi0 3HAaYeHHE YUTAeTCSA KakK abCooTHas oTMeTKa. PJ1aXkoK B [HOIOJHUTEILHEIX IIapa-
MeTpax IIepeKiiodyaeT ero Ha rIyOuHYy OT Bepxa 00BbeKTa, YTO yooOHO, KOrda B MaHHBIX 3amucaHa
MOIITHOCTD 30HEI, @ He e€ momoirBa. Huke paMKu HHU3 He OIIyCKaeTCs HU B KaKOM CIIydae.

ATpuOyTHI O0BEKTOB Ha pa3pe3e

®axok [IepeHOCHTH aTPHOYTHI 00BEKTOB Ha pa3pe3 BKITIOYEH 110 YMOJT9aHui0. CMBICII IIPOCTOH.
ITonocer u BEPTHUKAJIX Ha 4YepTezXKe KPaCATCA U IIOAIINCHEIBAIOTCA II0 BalllUM 2Ke€ II0JIAM, oe3 PYy4YHOTO
CBsA3bBIBAHUs C HCXOOHBIM CJIOEM.

CnoéB momaéTcst HECKOJIBKO, CXeMbBI Y HUX pa3Hble, IO3TOMY KOJIOHKH CBOMSITCS B OOUH OOIIHH HabGop.
ITome, KOTOPOTO y CJIOST HET, OCTAéTCs MyCcTeIM. OMMHAKOBOE UMSI B PA3HBIX CJIOSIX CUHUTAETCS OTHOM
KOJIOHKOMU, TUII OEPETCS OT IIEPBOTO CJIOS, TTIe OHO BCTPETUIIOCE.

HNmeHa, coBnagatomue co ciuyxkebHbME (Sec, src, label, d, z, d1, d2), mepernMeHOBEIBAIOTCS C CY(d-
urcom. Ito He opopmnenue. Kononka d HECET pacCTOsIHKWE BIOIb pa3pe3a, U aTpudyT o6beKTa C
TeM XKe UMeHeM MOoJTya ITOgMeHUI Ob KOOPAUHATY - 3aMeTUIu OBl 3TO YKe Ha yepTexke. KomuuecTBo
coOpaHHBIX KOJIOHOK IIevaTaeTCs B XKypHall.

Yron n A3HUMYT IIaJdeHHsI. Jluuus 6e3 OTMETKHU II0 YMOJIYaHHUIO IaéT BEPTHUKAJIb, Bedb U3BECTHO
roe, HO HEU3BEeCTHO 1104 KaKUM YyTI'JIOM. Ecnu 3agaHul Yrojl 1 a3uMYT IIad€HUsd - IIOJIAMHU 110 UMEHHU
UJIU IIOCTOSTHHBIMHU Ha CJIOH, - BMECTO BEPTHUKAJIX PUCYETCHA Clie IMMagdeHud OT IIOBEPXHOCTHU BHU3, a
II0JI0OCA 30HBI CTAHOBUTCS IIapajllieJIorpaMMOM.
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Ha yepTEXK BHIXOOUT He UCTUHHEHIN YTOJI, 8 BUTHMBIMH:
tg(Buonmbiii) = tg(MCTUHHBIN) - coS(a3uMMyT MapeHus - a3uMyT paspesa)

Pa3pe3s BKpecCT MpoCTUPaHUs HaéT UCTUHHLIN YTOJI, pa3pes 10 IMPOCTUPAHUIO - HOJIb, 1 00 BEKT JIOKUT-
CsI TOPU30HTAIbHO. A3UMYT pa3pe3a 6epETCcs Mo 3BeHY, Ha KOTOPOM JIEXKUT liepecedeHune, I03TOMY
Ha JJoMaHOM ITpodusie HaKJIOH B Pa3HBIX MECTaX Pa3HbIH.

AzumyT 00s13aTeNIeH 1 U3 TeOMETPHUY He BRIBOOUTCS, OOUH U TOT Ke 0OBEKT MOXKET I1afiaTh B JII00YI0
cTopoHy. be3 Hero 00BEeKTH OCTAIOTCSI BEPTUKATBHBEIMU - MOTYaJIMBOE AOIYIeHNEe «IIJIOCKOCTH IIep-
IeHOUKYJIsIpHA pa3pe3y» U eCTh YacTas omubka nocTpoeHus. CTOPOHY HaKJIOHA 3afaBaTh He HaMo,
€€ pelllaeT 3HaK KOCUHYcCa.

IInvHa crema 3afa€Tcsl [0 TOPHU3OHTAIM B MeTpaxX, HOJIb O3HadaeT A0 paMKu. KopoTkuil cnep-
yKa3aTeJib 00bIYHO O6epyT B ITOITOPa-OBa CaHTUMeTpa Ha nucte, mpu 1:2000 ato 30-40 M.

B aTpulyTel nuirytcs Tpu yucia - dip (uctunsbii), dip_az u app_dip (Bumumbiil). Meputh yromu
TPAHCIIOPTUPOM IO UePTeXKYy HeJlb3s, BEePTUKAIbHEIN MaciliTab McKaXkaeT HapUCOBAaHHBIN HAKJIOH,
KaK MCKaXKaeT ¥ BCE OCTaJIbHOE Ha pa3pese.

4.06 Ilepeceuenue TIN c pa3pe3om

Pactposeuiti rpup (4.04) - 3T0 z = f(x, y), OOHO 3HAYEHUE BHICOTH HA TOYKY IJIaHa. OIMPOKUHYTYIO
CKJIaIKy OH mepefaTh He MOXKET B MPUHIUIE, BeOb Hal OOHON TOYKOHN Yy HEE HECKOIBKO OTMETOK
OOHOHW IIOBEPXHOCTHU. ITOT MHCTPYMeHT pexeT pa3pe3oM TIN - moBepxHOCTh U3 HacToAmux 3D-
TPEYroNbHUKOB, KOTOpPas YMEET HaBUCATh.

MexaHuKa 4UCTO reoMeTprudeckasi. Paspes - BepTuKajbHas IIITOpa BOOJb JIoMaHOU. KaxkAablil Tpe-
yronbHUK TIN nepecekaeTcsi C BepTUKaIbHOU IIJIOCKOCTHIO CBOEr'0 CerMeHTa, JaéT OTPe30K (CTaH-
UM BOOJb JIMHUY, PeanbHas BEICOTA), U BCe OTPe3KM coOUpaloTCca B Tpaccy noBepxHocTtu. HaBuca-
HUEe BOCIIPOM3BOAUTCS 6€3 HOMOTHUTEILHEIX HelcTBrH. Ham ogHOM cTaHIMel 0Ka3bIBaeTCSI HECKOJIb-
KO OTPE3KOB I10 BBICOTE, U Tpacca 3aBOPa4YUBaEeTCs - KPBIJIbSA OIIPOKMHYTOW CKIIAIKU JIOXKaTCs Kak
€CTb.

Ha Bxop - cimou 3D-monuronoB (PolygonZ, rpanu TIN, npu 3TOM He-TpPeyrolbHUKU pa3buBaioTCs
BEepoM Ha TPEYTOJIbHUKK) U P KeJTaHUU MelI-CJIOH. JIMHUs U vex 6epyTcsl U3 ompenesieHus pas3-
pe3a, BrICOTa - C caMuX rpaHei, mosromy A TIN 3amaBaTh HUYEro He HykKHO. KpoMe uepTExKHOM
TPacChl MOKHO IIOJIy4YUTh €€ U B peanbHBIX 3D-KoOpaUHAaTaX.

Baxnoe orpanudenue. Mem QGIS - 3to 2.5D, BeICOTa B HEM CKaJIIp Ha BepIIWHE, HaJl TOYKOM
CHOBa OIHO 3Ha4YeHUe, OIIPOKUHYTOE B Mellle He coxpaHseTcs. [losToMy HaBuCaHUe OaioT TOJIBKO Ha-
crosiime 3D-rpanu oT reomopensepa (Leapfrog, Micromine u nmogo6ubie). Mell MpuHUMAaETCS OIS
OOGIITHOCTH, HAa OJHO3HAYHBIX IOBEPXHOCTSX. [leMO-TeHepaTop BHOAET ONMPOKUHYTYI0 TIN-cKIamKy -
Ha Hel 3aBOPOT TPacCCHl BUIEH Cpa3sy.

ITapamMmeTpsI
[Tapametp Yrto 3amaéT ITo ymonyaHuUIo / COBET
Omnpepenenue pa3pesa Cnoi1 onpepnenernus oT 4.01: -

TMHUS U vexX. BricoTa 6epércs
C caMUuX rpaHen.
I'panu TIN (PolygonZ) Cnou 3D-nonuroHoB - TpaHu Heo0s3aTeIbHO
TIN oT reomopennepa.
HaBucaHre U OIIPOKHUHYTOE
BOCIIPOU3BOISATCS.
Merr-cnoi (2.5D) Mermr QGIS fjist 0OIIIHOCTH. Heo0s3aTesIbHO
Hapg Touko¥ OOHO 3HAYEHHUeE,
OIIPOKUHYTOE B Mellle He
COXpaHseTCH.
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Tpacca TIN Ha pa3pese BrixogHas 2D-Tpacca B ocsax co3maéTcs
(uepTéx) paspes3a, MOXKeT
3aBOpPauYMBaTHCS.
Tpacca TIN (3D) BrixogHas Tpacca B pealbHEIX  II0 3alIpoCy
3D-kKoopOuHaTax.
3aMKHYTHIE CEUEHUS Konwua ceuennsi, cobpaHHble 10 3aIlpocy
(TIONTUTOHEI) U3 OTPE3KOB.
[TepeHecTu OIS UCXOOHOTO HWmMeHna nonen 4yepes 3a0daTyio. -
obbekTa (morr.) HUpyT B KOJIBIIA.
IloIIyCK CMBIKaHUA KOJel B egunmnax yeprexa. KoHITEI 0.001
(mom.) COCEOHUX TPEYTOJIbHUKOB

COBIIAAAIOT TPUOIUKEHHO.

IMopatiTe X0Tst 6BI OMUH U3 ABYX BXOMOB - rpanu TIN umu merr.

HGHO‘IKH M 3aMKHYThIE€ CcedeHus

Pe3ka maéT mo oTpe3Ky Ha TPEYTroJbHUK, a Y 000JI0YKM UX OECSATKU THICSY. Takue OTPe3KH CIIMBa-
IOTCS B IETIOYKY, U Ha YEPTEXK UAET OfHA IIOJIMJIMHUSA Ha I[el0YKY, IIOTOMY YTO CJI0eM U3 OTPE3KOB
HY IOANKCaTh, HU BEIOpaTh, HX OGOPMHUTE.

Llemmouku cobuparoTCs MO HCTOYHHKY. Kaxmas o60jI0Y4Ka PeXKeTCsi CBOMMH TPEeyrolbHUKaAMH, U
CMeIUBATh UX B OOUH HAOOP HeJb3s - COCEMHUE Tella COIIUCH Obl B OMHY JIMHUIO.

3aMKHYTHIE IIETIOYKHY JOMOTHUTEIbHO BEIXOOST IIOTUTOHaMU. Y 000JI0YKH 3TO TEJIO B pa3pe3e, C IIo-
Iagblo, KOTOPYIO MOKHO CUMTATh U IOAIINCHBATh.

Konb1io monydaeTcs caMo, eClIH IlelT0YKa COMKHYIack. [JOMEIKaTh BCE IOAPSAL HEJb34, ¥ BOT II0OYEMY.
3aMKHYTHIH KOHTYP TapaHTHUPOBAH TOJBKO Y 3aMKHYTOM 000JIOYKH, a CeueHue moBepxHocTH - TIN
penveda, KpOBJH IyIacTa, 10000 OTKPHITOM I'PAaHU - PA30MKHYTO I10 IIOCTPOEHUIO, €T0 KOHIIEI JIeXKaT
Ha Kpalo MoBepxHOCTU. COeUHUTh UX 3HAUUT IPOBECTU XOPAY, KOTOPOM B TAHHBIX HET, ¥ IIOCUUTATh
10 HeW IuIomanb, KOTOPOU He CYIIeCTBYET.

ITosToMy 11eTIOYKa, He COMKHYBIIIASICS CaMa, OCTAETCS JIMHUEHN U B IIOJIUTOHEI HE UOET.

B XKypHasn IDHUIIETCS KOTUYECTBO IIEMI0YEK, M3 HUX 3aMKHYTHIX M OTKPHITHIX, ¥ HAMOOJIBIIUN 3a30P
MeXKOy KoHIaMmu. Ecnu pe3anach 3aMKHYyTass 000I04YKa, a IIEIOYKH BHIIIINM OTKPBITHIMU, 3a30p U
MMOACKaXKeT, YTO AeJlaTh, - YBEIUUYbTE AOMYyCK CMBIKaHUsS. KOHIILI OTPE3KOB OT COCEOHUX TPEYTrOlb-
HUKOB COBIIQ[alOT JIUIIb ITPUOINKEHHO, ¥ OOMYCK CBOOUT UX B OOUH y3€Jl.

BHYTpeHHee KOJIBITIO CO6I/IpaeTC5{ OTHOEJIBHO OT BHEIIIHEr o, II03TOMY Ce4YeHHe Tejla C IIOJIOCTBIO maéT
OBa IIOJIMTOHAa, a HEe OOUH.

ITomst ucxomHOTO 00BEeKTa IIEPEeHOCATCAd B KOJIblla, €CJIM IMEPEYUCIINTh UX MMEHa 4Yepe3 3alldTYIO.
Cnoésn rpaHefI OBIBAE€T HECKOJIBKO, OIS Y HHUX PA3HEBIE, U II0JIe, KOTOPOIro B CJI0€ HET, OCTaHEeTCA
IIYCTBIM. 3HaueHUg KJIagyTCsa TEKCTOM, YTOORI HE pa361/1paTb THUIIBI Ha CTOPOHE BBIXOMOA. KpOMe HUX
y KaXIOou IIeIIOYKU eCTh IIPH3HAK 3aMKHYTOCTH closed ¥ 3a30D gap B KOHIIAaX, a y IIOJIUTOHOB ellé u
IJjioniagb B €JUHUIIaX YepTexKa. Tlons mcToyHUKaA IIEPEHOCATCA U B JIMHUU, U B IIOJIMTOHEIL.

4.07 IIpoeknusi 00bEKTOB Ha pa3pe3

HNuctpyMmeHT IIpoeKIusi 00beKTOB Ha pa3pe3 NPOoenupyeT TOYKH, JIMHUY U IIOJTUTOHBI Ha TUHUIO
paspesa. [ Kaxkgo¥ BepPIIMHL TOPU30HTAIIb 9TO PACCTOSIHIE BOOJIb IMHUHU [0 €€ MPOEKIIUH, BHICO-
Ta - OTMeTKa u3 3D-reoMeTpuu UM U3 BEHIOPAHHOTO 10Jis1. [lanbHUe 0OBEKTH OTCEKAIOTCA KOPUAO-
poM.
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Onpepenenue pa3pesa JImHus pa3pesa Cc NOJIEM Vex -
(BepTUKaAIBHOE
[IpeyBeJIndeHue).

OOBEKTHI OJIS TPOEKIINH Crno#t, 06BEeKTHE KOTOPOTO -
MIPOELUPYIOTCS Ha MJIOCKOCTh
pa3spesa.

[Tone oTmeTKHU ATpubyT Z, ecniu reoMeTpus -
00BeKTOB 6e3 Z.

Kopupop ot nuHuu [MMvpuHa IOJIOCH 3axBaTa OT 0
nuHuYU pa3pes3a. 0 = Bce
00OBEKTHI.

CoxpaHAaTh UMS UCXOTHOTO HmMs BEIXOOA CTPOUTCS OT CHSATO

ciosa UMeHU UCTOYHUKA.

CoxpaHsTh CTUIIb UCXOOHOTO Odopmnenue GepéTcs y CHSITO

cios caMoro cJiosi, a He U3

IITAaTHOTO CTHUIIS.
OOBeKTH Ha pa3pe3e (uepTéxk) Brxom: 0OBEKTH B -
KOOpOuWHAaTax yeprexka
paspe3sa.

9T0 0000IIIeHNe TPOEKITUY CKBaXKWUH Ha JII00ble 00BEKTHI - aHOMaInM, TOUKU OIIpoO0BaHMUA, TPACCHI,
KOHTYPHL. Pe3ynbpTaT B 0Csix pa3pesa, KJIageTcs IIOBEePX YepTexKa.

Bce pa3pessl onpeeieHust

HucTpyMeHT paboTaeT II0 BCeM pa3pe3aM OIlpedesieHus, a He o mepBoMy. KaxXabiii 00 beKT BBIHO-
CUTCS Ha TOT YEPTEXK, K IMHUU KOTOPOTr'O OH TIOIIaja B KOPHUIOP.

B aTpubyTax 0CTalOTCS UM pa3pes3a U ero HOMep, 10 HUM Pe3ynbTaT AeTUTCS Ha YepPTeXKU, a CaMHu
YepTeRU Pa3HOCATCS CMeIleHreM U3 ompefesieHus, Kak B 4.01.

l'anouka BEIHOCHTH Ha BCe pa3pe3bl CHUMaeT O0TOOP 10 KOPUAOPY, U 00BEKT JIOXKUTCSA Ha Kax-
OBIF 4epTéxK. DTO HYKHO IS TUHUN cCaMHX CTBOPOB M I OOHEKTOB, OOIINX HA BCIO IJIOIIAMb, 10
PacCTOSTHUIO OHU MoTafganu OBl TOIBKO Ha CBOM pa3pes.

HAMs1 ¥ CTHJIL HCXOTHOI'O CJIOS

[IBe TalOYKH [JId TeX, KTO yKe HacTPOusI obopMieHHe B maaHe. UMs BEIXofla CTPOUTCS OT UMEHH
HCTOYHUKA, a opopmiieHne 6epéTcs y caMoro ciosi. KaTeropuiHbIM CTUIIb JIOXKUTCS Ha pa3pes Kak
€CTb, U JIeTeHIla OCTaéTcs npexHel. Tak ke ycTpoeHo B IlepecedeHHH BEKTOPOB C pa3pe30M
(4.05).

CTWIb IEPEHOCUTCS, KOTOa THUII TEOMETPHUHU BBIXO[IA COBIIAAAET C TUIIOM MCTOYHUKA. TOYKHU IIPOELIH-
PYIOTCS TOUYKaMHU, IIOJIMTOHBI II0JI0OCAMH - TaM 0(pOpMJIeHMEe BCTAET OOUH B OAMH. JIMHUSA C OTMETKOU
Z pmaéT Ha pa3pe3e TOYKY, JIUHEeNHoe opopMIieHNe Ha Heé He BCTAaHET, M B 3TOM CjIydyae OCTaETCs
IITAaTHHINA CTUJIb, O YEM CKa3aHO B XypHarse.

4.08 CopoenupoBaTh C pa3pe3a

HUucTpyMeHT CipoenupoBaTh C pa3pe3a fenaeT oopaTHoe. O0bEeKTh, HAPUCOBAaHHBIE HAa YePTEKe
pa3pe3a, OH BO3BpAIlaeT B peajbHble KOOPAUHATH. [[OpU30HTAJb BEPIIUHBI YUTAETCS KaK PaCcCTOsI-
HUe BHOOJIb JTUHUU (OAET MJIaH), BEICOTA - KAaK OTMETKA Z = BBICOTA / veX. JIMHUsS U vex 0epyTcs u3
TOT'0 K€ OIpeeIeHusI, TI0 KOTOPOMY CTPOUJICS YEPTEXK.
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OnpeneneHune pa3pes3a JIuHuSa pa3pesa C IoJIEM VEX. -
OOBEeKTH C UepTeka pa3pesa OOBEeKTH B KOOPOUHATAX -
yepTexka [JIs Bo3BpaTa B IIJIaH.
OOBEeKTHI B IIJIaHe (C OTMEeTKOH Brixon: 00BbEeKTH B INIAHOBBIX -
Z) KOoOpauHaTax C
BOCCTaHOBJIEHHON OTMETKOM.

Tak HapUCOBAHHLIM BPYYHYIO Ha pa3pe3e o0beKT - KOHTYP 3aJIeXXH, HapyllleHue, TPaHulla - TomagaeT
ob6paTHo B myad 1 B 3D ¢ oTMeTKOu Z.

OOpaTHBIH X0/1: MpPaBKa KOHTAaKTa Ha pa3pe3e

Llukn 3aMbIKaeTCs Tak. ['e0syior BUANT Ha YepTeKe, UYTO KOHTAKT IIjlacTa IPOBeEH HEBEPHO, U PUCY-
€T ero IIPaBUJIbHO IMHUEHU B 0CAX pa3pe3a. UHCTpyMeHT Bo3BpalllaeT 3Ty IMHUIO B IIJIaH C OTMETKOU
Z y KaXXJ0W BEPILINHEI.

lanoyka OTmaBaTh BePIIMHAMH IIpeBpallaeT Pe3ynabTaT B TOUKU. TaK cAeIaHo IOTOMY, YTO Hajlb-
II1e OTMETKH UOYT B IIOCTPOEHUE ITIOBEPXHOCTH, a Tyda MIPUHNUMAIOTCSA Ha6JIIOJIeHI/I${ TOouKaMu. B Kpu-
THUHTE TaKasl TOUYKa 3aKpeIlisieT MOBEPXHOCTh TOYHO IIPU HyJIeBOM Harrete, B Topo2Raster oHa cTa-
HOBUTCS XKECTKUM Y3JIOM.

ITome src nomedaeT IIPOUCXO2KIOEHHUE. KoHTaKT, CHATHIM C pa3pe3a, 3TO HHTEePIIpeTaluid, a He 3aMED,
nB o61.u;e171 B]:IﬁOpKe CO CKBaXXKMHaMM €ro Hamo oTnudaTtk. [1o 9TOMY IIOJIIO TOYKE 3aOdaloT MEHBIINHI
BeC I10JiIeM BECOB JEeKJlaCTepu3allu, 1 PUCYHOK HepeCTaéT BECHUTHE CTOJIBKO K€, CKOJIBKO CKBaXKMHa.

Packomn: Bce OopTa cpa3y

YV packoma UM Kapbepa Mo KaxXKOo¥ CTeHKe CTPOUTCS CBOM pa3pe3. UepTexKu JI0KATCS Ha OOUH
XOJICT PSIIOM, Pa3HEeCEHHBIE CMEIIIEHUEM U3 OTIpefesieHusi. [ €0lI0T PUCYET CIIOM Ha KaXXAoM YepTexe
10 OpTO(GOTO CTEHKH.

OOpaTHBIM X0 BO3BpaIllaeT HapPUCOBAHHOE B IIJIaH, ¥ KaXKObIH OOBLEKT CAmUTCS Ha JTUHUIO CBOETO
pas3pe3a. Pa3pe3 BLIOMpaeTCs MO TOMY, B Ybel MOI0ce YepTexka 00LeKT HapucoBaH. PaccTosHue
BMIOJTE OCM OTCYMTAHO OT Haualla CBOEro pa3pe3a, ¥ Ha UyXKOi TUHWHU OHO YKa3kIBamo Ol He Tyma.

Tum reoMeTpun coxpaHsaeTcs. TOUKKM BO3BPAIAIOTCS TOYKAMHU, TUHUHN JTUHUSIMHU, TOJIUTOHLI BEPTH-
KaJIbHBIMH IJIOMIaAsIMu. BepTuKanbHas IJIOIaab IPaBUIbHO BEIMIAOUT B 3D, HO B IIJIaHe 3TO IIOJIoca
Ha JIWHHUHU Pa3pe3a C HyIeBOH MJIOMIAAbI0, II0O3TOMY [IJIsi PACUETOB 10 Hel 6epyT BEPIIIUHEL.

[anbllle KOHTAKTHL CO BCEX CTEHOK COOUPAIOTCS B OOHY BHIOODPKY, K HUM [00aBIIAIOTCS TOUYKU KPOB-
7Y, CHSIThle BHYTPH pacKolia, U 1o 001eli BHIOOPKe CTPOUTCS II0BEPXHOCTh. KOHTAKTH C pa3pes3a 3To
VHTepupeTanus 1o Gororpaduu, a CHATHEE TOUYKY - MHCTPYMEHTaIbHBIHN 3aMep, I03TOMY IIPOKUCX0XK-
OeHVe CTOUT IIOMETUTh II0JIeEM SIC U 3a/aTh Pa3HbIN BEC B KDUTHHTE.

4.09 Pa3BEépTKa CTEHKH CTBOJIa (D0eTa)

HNHCTpyMeHT Pa3BépTKa CTEHKH CTBOJIa CTPOWUT IMIIMHOPUYECKWN pa3pes3. Bokpyr ocu cTBO-
jla Ha 3aJaHHOM paguyce O0epéTcs OKPYKHOCTb C YIJIOBEIM IIaroM (Mo ymojdaHuio 1 rpamyc), u
MMOBEPXHOCTU-TPUILI BHIOUPAIOTCS BOOJIb Heé. Pa3BEPTKA JIOKUTCS B OCH [JIMHA OYTH II0 OKPYKHOCTH
- BHICOTA.

[TapameTp Yro 3amaér ITo ymon4aHuIO / COBET
Och cTBOJIA (TOYKA YCTHS) TouyKa ycTbsl CTBOJIA. -
Paguyc cTBOnNa, en. KapTel Paguyc pa3BépTKU CTEHKHU. 4

121



[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

[ToBEpPXHOCTU-TPUAEL I'pupsl moBepXHOCTEH, -
(Mapkupylomue) OTMETKH KOTOPHIX HAHOCATCS
Ha pa3BEPTKY.
Yriosoi mar, rpagycel [ITar o6x0ma CTEHKH 110 1
A3UMYTYy.
BepTukanbHbIN MaciiTab PexuM BepTUKAILHOTO OTHOULIEHUE

IpeyBenudYeHus: (OTHOIIeHUEe
I':B unu MHOXKXUTEID).

3HaueHre MaciiTaba Yucno npeyBennyeHus 110 10
BHIOPAaHHOMY PEXKUMY.

Bri6opka pacTpa (mo.) Cnoco6 CHATUS 3HAQUEHUS C -
rpuza IOBEPXHOCTH.

Pa3BépTKa cTeHKM (Oyra X BrIxon: pa3BépTKa CTEHKU -

BBICOTA) CTBOJIA.

Kaxkpass MapKupyoOIlas IOBePXHOCTh HAéT JIMHUIO CBOETO MepecedeHusI CO CTEHKOM CTBOJIA - IIPHU
MafileHuH IIJ1acTOB JIMHUY HAKJIOHEHBI ¥ BOTHUCTHL. OCh 3aIaéTCSI TOYEYHBIM CJI0€M YCThs, paguycC B
eOUHUIIaX KapThl, BEPTUKAILHLINA MaciTab KakK y pa3pesa.

4.10 IIpumep o151 pa3pe3a (meMo)

HNucTtpymenT IIpuMep aJisi pa3pe3a (IeMo) TOTOBUT MOJIHBIM yueOHbIM Habop Oisd rpynnsl Paspes,
4TO0OBI OTPOOOBATE €€ MHCTPYMEHTHI 663 KPUTMHTa PeabHBIX JAaHHLIX. B TaHEIN OH CTOUT B I'pyIIIIe
Pa3pe3s nocinemgHuM.

3a OOUH MPOTOH BHIIAETCS BeCh HAa0Op MaHHBIX OIS T'PYIIIEL pa3pesa:

* IIECTDb IIOBEPXHOCTEMN CTOIKOM, C MaJeHueM U ITePEMEHHOM MOIIIHOCTHIO, ISITh IIJIaCTOB B Iepe-
ClIavBaHUM, BTOPOH M YEeTBEPTHIN HPOMEHIIIIIEHHBIE ¥ TOHKHE;

* TPU JUHWHU Pa3pe30B Yepe3 IUIOIIafb, JIOMaHas C ABYMS M3JI0MaMM, KOPOTKas IIpsMasi ¥ Ha-
KJIOHHQAsA C OOHUM HU3JIOMOM;

* TOTOBAS ITapa CJI0EB Momenu OypeHus u Tabnuila UHKIUHOMETPUH;

* I10 OJHOMY MHOTOKaHaJIbHOMY I'PUAY Ha KaXXObIM IPOMBIIIIEHHBIM MJ1acT.

Kaxkpast TpeThs CKBaXKHHa B HaOope HaKIOHHAas, 3eHUT oT 45 mo 70 rpamycoB ¢ Ha6OpPOM II0 CTBOITY,
a3uMyT BOOJIb JIMHUYM pa3pe30B. CKBaxKWHa, HAKJIOHEHHAS IIONEPEK pa3pe3a, IPoenupoBanach Obl
MMOYTHU B TOYKY, M TPOBEPUTH 10 HEW BEIHOC MHTEPBAJIOB BAOJIH OCH OKIJIO OB He Ha YeM. OcTaibHBIE
CKBaXXWHBI BepTUKaIbHEIE, YTOOH Ha OHOM Habope OBIJI0 BUOHO U TO, U OPYToe IoBefeHue. Kanamst
rpupa IjlacTa pacCTaBjIeHBI ITo cornamieHuio. Kanam 1 9To KpoBs, KaHaa 2 MOOOINBa, KaHAEL C
TPETHET0 HECYT MapaMeTPHL. 3AeCh 3TO COOePKaHNe U MUHEPAJIbHEIN TUTI C 30HOU 3amereHus. [lons
COIepXKaHus y IJIaCTOB HE3aBUCUMEIE, CTOXaCTUYECKHe.

Opun ¢ain onmucHBaET IJIACT IIEIUKOM, KakK 61049Has Mopmenb. HoBele mapaMeTpsl oOaBISIOTCS
K HeMy KaHajamu. [I711 MHCTPYMEHTOB IlepecedeHus Ho0aBIeHBl NEeMOHCTPAlLMOHHbLIE BEKTOPHI -
pazsiom 6e3 OTMETKM BHICOTHI, MapKUPYIOWN KOHTYP C Z, 30Ha 3aMellleHusa U onpokuHyTtas TIN-
ckinapka u3 3D-rpaneli PolygonZ.

CKBazKHUHBI C HHTEPBaJIaMH ONIPOOOBaHHUS

ITapa coé€s Mmopenu OypeHUs BEITAETCS TOTOBOM, B TOM Ke (popmaTe 06MeHa, B KOTOPOM BHITPYKAET
l'eokoHCTPYKTOP. BMecTe ¢ Hell BEITAETCS CIPAaBOYHHK IJIACTOB JEMO - T€ XK€ KOMBI, UTO CTOAT B
WHTEepBaiax, C IOPSOKOM 3aJieTaHus, TeJIOM 1 1IBeToM. [locTaBnsseMuIi cripaBoYHUK u3 4.11 cobpan
1o BepxHekaMCKOMYy MeCTOPOXKIOEHUIO X KOOOB AeMO He 3HaeT, 103ToMy 0e3 CBOero CipaBOYHUKA
KOJIOHKM IeMO OCTaBalluch Oe3 1BeTa.
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[Tonocer nnactoB B 4.01 meMo-CIIpaBOYHUK He KPacCuUT, U 3TO He HeIoOeslKa, a YCTPOUCTBO IIOKCKA.
IImact B 4.01 ompemenseTcs: M0 UMeHaM CJI0EB KpoBnu u nopowsel. Y cinosa KpIl _top cHumaeTtcs
ponb, octaércsa Kom Kpll, u 1o HeMy oIlpalliiBaeTCs CIIPaBOYHUK. [IOBEpXHOCTHU AeMO Ha3BaHHEL HO-
MepaMU U KOfa IJjiacTa He HECYT, II03TOMY II0JIOCH OCTal0TCs B IIBeTax I10 YMOJIYaHUIO.

Ha cBoux maHHBIX, TI€e CJIIOKW Ha3BaHBI KOJaMH IIJIaCTOB, TOT XKe CIIPABOYHHUK KPACHUT U IIOJIOCHI, U
KOJIOHKH.

Ycrbsa collar 3To TouewHEIN CIIOH ¢ OTMETKOM yCThs U ryOnHoM 3a6osi. UHTEepBasnsl interval sTo
Tabiula ¢ riIyOMHaMu 110 CTBOJIY OT yCThSI M KOOOM IIJIacTa.

ITostomy uHCTpyMeHT 4.02 CKBaKHUHBI Ha pa3pe3e npobyercs 6e3 CBOMX HaHHHEIX U 6e3 obpa-
meHus K 6ase. 3anycture 4.10, 3ateMm 4.01 mo mo6oi 13 Tpéx nuHUi, 3ateM 4.02 ¢ 3TO¥ mapoy,
onpenereHUeM pa3pe3a U IeMO-CIIPaBOYHUKOM. KOJTOHKM CKBaxKWH I10JIy4aT IIBET U MOPSLNOK B Jie-
TeHme.

CKBaXKHMHBI CTOST BOOJIb BCEX TPEX IUHUM, TaK YTO KOJIOHKH JIATYT Ha JII000N YepTEXK.

Ta ke mapa roguTCs M OJIsT TPEXMEPHOTO IpocMoTpa. Tam rinyOrHa yXoguT B Z HanpsaMyto, 6e3 Bep-
THKAIbHOTO MacimTaba ¥ CMemeHusT PACKIIagKH.

MHorokaHanbHblh rpug nnacra (GeoTIFF)

Kanan 1 - KPOBJIAl (oTMeTKn Z)
reoMeTpusa nnacra
Kanan 2 - NOAOLUBA (oTMeTku Z)

napameTpbl (bnoyHan mogens)

-+ 3.03: kpoBna=1, nogowea=2, cocTag=3
—+ 3D-npocmoTp: «Tena nnacToB», KaHan napaMmeTpa 3+

Puc. 29: KoHBeHIIUs MHOTOKaHaJIbHOTO I'pUIa IIjlacTa: KaHalbl 1-2 HeCyT reoMeTpuio (KpOBIs U
TOMOIBa), KaHalkl 3 U fajee - mapaMeTphl. OquH ¢aia KopMUT UHCTPyMeHT 4.03.

Ciou peMo u ux aTpuOyThI

Crnout T'eomeTpus ATpubyTH

JIuHuu pa3pe30B (IeMo) JIUHUS name (Pa3pe3s 1, 2, 3). Tpu
CTBOPA Pa3HOU OJINHBHI:
JIOMaHad C AByMd M3JIOMaMu
(BepIIMHLI TPOBEPSIIOT
NUKeTaxK), KOPpOoTKas mpsMasi 1
HaKJIOHHAs C OOHUM HM3JIOMOM.

Yctes ckBaxxuH collar (memo) TOYKH hole id, z (otmeTKa ycThs), eoh
(rmy6una 3a60s51), number mms
TIOATINCH.

HuTtepsasntl interval (memo) Tabnuia hole id, from, to (rnyOuHEI IO

CTBOJIy OT yCTbs), code
(MHOEeKcC IJ1acTa).

CrnpaBOYHHUK IIJIaCTOB (ZeMO) Tabnuna code, order, body, color, strata.
ITog xoOBl MHTEPBAJIOB OEMO.
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Cnoit T'eomeTpus ATpubyTHI

3oHa (ZeMo, IOIUroH) [IOJINTOH name. [I715 UHCTPyYMEHTa
nepecedyeHus BeKToposB 4.05.

Paznom (memo) JIUHUS name. CeKyIllasi CTBOpPa,
cMellleHa C U3JI0Ma JINHUU.

Mapkep ¢ Z (gemo, 3D) nuHuA Z name. IIpoBepka

Onpokunytasa TIN (memo)

IToBepxHOCTE 1...6
[MTnacT 1-11/2-# mpom.

TIIOJIUTOHELI Z

pacTp
pacTtp

3D-reometpuii B 4.05.

name. ODpoKMHyTas CKjlagka
ons 4.06.

OnuH KaHall OTMETOK.

Kanansl: 1 XpoBsis, 2 IOOOIBa,
3 cogepkaHnue, 4 MUHTHII.

Pa6ouwnit 1uky moka3ad B pasmerne 4.01. IToBepxHocTu uayT B Pa3pe3 o JHMHUM, ITapa collar u
interval 8 CkBa:kKMHBI Ha pa3pe3e, rpuf coctaBa B CocTaB IUlacTa Ha pa3pe3e€, IeMO-BEeKTOPH U
TIN B uHCTPpYMeHTH nepeceuernus 4.05 u 4.06. Tak Bcs rpyliiia pa3pe3a IpoKaThIBaeTCs Ha COTrjia-

COBaHHBIX NaHHBIX.

ITapaMmeTpsI

[TapameTp

YTo 3amaéT

ITo ymomgaHUIio / COBET

O06sacTh (3KCTEHT)

3epuo I'CY (Hor.)

[ToBepxHOCTE 1...6

JIlunuu pa3pes30B (3 IT.)

YcTea ckBazkuH collar

HMHTepBaibl CKBaxKuH interval

[MTnacT 1-#% mmpoM.

[Tnact 2-1 npoM.

Pa3znom, mapkep c Z, 30Ha

Onpokunytasa TIN

[TpsIMOYTOJILHUK, B KOTOPOM
reHepupyeTcs Habop.
BocmpouzBomgumocTh Habopa. 0
= CJIy4YalHO IPHU KaxXKaoM
3amycke.

[ITecTh pacTPOB CBEPXY BHU3:
KPOBIIH U MOMOIIBEI
BMeIaIInX U ABYX
ITPOMBIIITJIEHHEIX TIJTaCTOB.
Tpu cTBOpa Yepes miuollamb
os momayu B 4.01.
HWHCTPYMEHT II0 YMOJTYaHUIO
CTPOHUT pa3pes 10 KaKOoMYy.
To4yeuHBIN CIION MOJIEITH
oypenus (hole id, z, eoh,
PointZ).

Tabnuila Mmomenu OypeHus
(hole id, from, to, code, kcl).
MHoOTroKaHalbHBIN I'PULI:
KPOBJIS, IIOMIOIIIBA,
comepXkaHue, MUHTHIIL.

To ke myss BTOPOTo
IIPOMEINIJIEHHOTO IIJIacTa, IIOJIS
He3aBHUCHUMEIE.
IOemo-BekTOpPH Oy1g 4.05:
nuHus 6e3 Z, KOHTYP C Z,
TIOJINTOH 30HHI.

3D-rpaHu OIPOKUHYTOU
cknagku s 4.06.

3a4aTh I10 IIPOEKTY

0

CO30alTCsA

CO30aKTCA

co3maeTcs

co3maeTcsa

II0 3ampocCy

IO 3aTmpocy

II0 3amIpoCy

II0 3aIIpocCy

CTpPYKTypHBI€E 3JIEMEHTHI H CJIeIbl BBIX0a. [IeMo 0THaET OBa CI0s C aHATUTUYECKUM 3TaTOHOM

OJIs IIPOBEPKHU YT JIOB.
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CTpyKTypHBIE 3JIEMEHTH YCTPOEHH! TaK. Tpu NUHUYU IlepeceKaloT npsaMoil Pa3pes 2 mpu OgHOM HC-
THHHOM yTJIe B 25 IpafyCoB U Pa3HBEIX a3uMyTax [afeHus, I03TOMY BUOMMBIE YIJIBI BEIXOOAT 25,
18.25 u Homb. OXUgaeMoOe 3HaUeHMe 3alKucaHo B [10JIe app_exp, 1 pe3ynbraT 4.05 cBepsAaeTcs 4yuc-
JIoM, a He Ha rnia3s. [IpsMoii pa3pes BEIOpaH HapOYHO, BeOb Ha JIOMaHOM a3UMyT 3BeHa MEHSETCS 110
XOIy, ¥ 9TAJIOH IIepecTaéT ObITh OOHO3HAYHBIM.

Cnenpl BeIxoga ajist 4.12 takue - monoruii (20 rpagycoB), KpyToi (72) 1 HaMepeHHO IIPSIMOH B IIJIaHe.
ITo mepBBIM ABYM MHCTPYMEHT 005i3aH BEPHYTH Yucia u3 nonew dip true m az true. Tpetuii mpose-
pseT oTKas - 3ajieTaHue 10 IPAMOMYy cJieny He onpenesneHo. KpyTol HyKeH OTHENIbHO, IIOTOMY 4YTO
IIOATOHKA MO0 Z Ha HEM TOIIbIIA OI.

IToytHBIN TEpEeYEeHbD MOJIEH BRIXOOHBIX CJIOEB - B IPUJiokeHuu [laHHBIE Oj1s1 pa3pe3a (pa3pen «Ilons
OeMO-CJIOEB» B KOHIIe PyKOBOLCTBA).

4.11 OOpa3en cipaBOYHHUKA IUIACTOB

HHCTPYMEHT KIaAg€ET B IIPOEKT IIOCTaBIsIeMbIM oOpa3ell CIIpaBOYHUKA IIJIaCTOB - TOT CaMbIM, KOTO-
peiit uuTaoT 4.01 u 4.02. HyxXeH OH 1m0 mpocTou mpuyuHe. O6pas3ell JIeKuT (aujoM B KaTajaore
IJIarWHa, Ky[da II0JIb30BaTelNlb OOBIYHO He 3arjisfabiBaeT. be3 3Toro mara CIpaBOYHHUK ITPUXOOUTCS
HMCKaTh BPYYHYIO, @ He HaW[sA, MOAaTh B pa3pe3 MPOU3BOJIBHYIO TAOIUIy U IOJIyYUTh Y4epTEXK Oe3
1IBEeTA.

I[TapaMeTpoB y HHCTPpyMeHTa HeT. OOuH HPOTOH - ¥ ciol CIpaBOYHHK IIJIaCTOB (0Opa3elr) mosiB-
JISIeTCs B MMPOEKTe U Cpa3y BUIEH B BHIMAHAIOIeM CHHMCKe HHCTPYMEHTOB pa3pe3a.

YrTo BHyTpH

TaGJmua oe3 reoMeTpHH, OOHA CTPOKaA Ha IIJNIaCT UJIM MeXKIOYIINIaCThe, CBEPXY BHU3 IIO PA3pe3y. Ko-
JIOHKH TaKHe - KO TeJla, HOMeP CBePXy BHU3, TEJIO (HHaCT U Me}KJIyTIJ'IaCTbe), IIBET, a TaK2XKe Heo0s-
3aTeJIbHBIE TOJIIIAa U IIPUMeYaHne, KOTOPhIe YUTAIOTCA, HO II0OKa He UCIIOJIb3YIOTCs.

O6pa3er; cobpaH no BepxHeKaMCKOMY MECTOPOXKOEHHUIO, 37 CTPOK OT IIOKPOBHBIX OTJIOXKEHUMN [0
HUXKHEN KaMeHHOU COnd. [[/1s Opyroro MecTOPOXKAEHUS OH CIYKUT OCHOBOUM. COXpaHHUTE CIIOU B
daiin mratHeiIMu cpeacTBaMu QGIS u mpaBbTe KOMOHI, ITIOPSIIOK U IIBETA IIOA CBOIO CTPATUTPadUIO.

Temo 3anmojIHsIET reojior

IToBTOPHM TJTaBHOE IIPO COPaBOYHHUK. Teno U3 Koma He BuIBOoOguTCs. [Inact AB mo HanmcaHUIO BEHI-
TISOUT KaK «A 1mioc Bb», HO 3TO IeJIbHBIN IIJIaCT, BHYTPHU KoToporo nexat A, b, kopx A-A’ u A’.
Mexpynnactee B-B 13 Koa He BEIBOOUTCS BOBCE, IIOTOMY 4TO ItacTa b B cnucke Het, ecth Ab.
HHCTPYMEHT 3HAUEHUS Tejla He IEPECUUTHIBAET U B 3TOM CMBICIIE HE YMHEE 4YeJIoBeKa, KOTOPBIN UX
IIPOCTaBUII.

CocTaBHBIE TeJia cepbie

B obpasue ects KpIlla+6 - coctaBHoe Teno, cymMa Kpllla, mexnymnactest Kpllla-6 u KplIIl6. Ta-
Kre KOHTJIOMEPAaTH B CIIPAaBOYHUKE KPACATCSA CEPHIM, TeM K€ OTTEHKOM, KaKWUM IIJIaTUH IIOMedaeT
HeoIlo3HaHHOoe. [Tpu4ynHa B TOM, 4TO IBET COCTABHOT'0 TeJla U3 IIBETOB €ro YacTel He BEIBOOUTCH. Ya-
CTU MOTYT OBITh PA3HBIX IIBETOB, U 11000 BEIGOP ObIT OBI TPOM3BOIOM. CephIii YNTAETCS KaK «IIBET
He 3ajaH», U eT0 CTaBUT YeJIOBEK.

CocencTBO 11€JIOT0 C YaCTSIMU B OOHOM CHUCKe MMeeT IieHy. [IopsAmoK CBepXy BHU3 €IUH, I09TOMY
Mmexny KpllIo u KpIIIB Temeps exkat aBa Teja, a He ogHo. [lapa Takux rpaHul] Ha pa3pe3e JacT
Cepylo II0JIOCy C IepedYHeM BMEeCTO MMEHU MeXAyIIacThsa. Ha KpymHOM TpaHyJIAPHOCTH, MEXOy
KplIlla+6 u KpIIIB, BCE cxonuTCss OOBIYHBIM 00Pa30M.
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Tort xe daiu1 e QGIS

OO6pa3zerr 1exkuT B nanke templates BHyTpH KaTajora njaruHa B IBYX BUOAX, plast reference vkmks.x1sx
U plast_reference vkmks.csv. B kHure Excel ecTh BTOPOM HMUCT C IpaBUJIaMU 3alojIHeHUs. IIpaBbTe
JTI00BIM YIOOHBIM CITOCO00M, MHCTPYMEHTH pa3pe3a MPpUHUMAIOT u Tabsuily mpoekTta, u GeoPackage,
u CSV.

4.12 9n1eMeHTHI 3a/IeraHus IO CjIeay BbIX0Oa

Cuuraer Yrojl 1 a3uMyT IIadeHUud I10 TpéXMepHOMy ciieny BBIXOOaA I'PAaHMIIBI HA IIOBEPXHOCTE.

[TapameTp Yrto 3apaér ITo ymomyauuro / coBeT
Crnenrnl BRIXOOA JIuuuu c ormMmeTKaMu (Z B -
BepHIIVHAaX).
OKHO, BepIINH 0 - ogHO 3aneraHue Ha BeCb 0
Cle[l, “Ha4e CKOJIb3slIlee OKHO.
HaumeHnsbIiasg n30rHYTOCTh [Topor o6yCIIOBIEHHOCTH, 0.15
(mom.) HIKe KOTOPOTro cjiefyeT OTKa3.

OTKyma 0epéTcs 3ajmeranue. Eciiu rpaHulia acTa UM pa3ioMa onudpoBaHa C OTMETKaMH, TII0C-
KOCTB 110 He# BOCCTaHaBIMBAETCS OMHO3HAYHO, a U3 IJIOCKOCTH BHITIAZa0T 00a 9IeMeHTa 3aIeTaHusl.
ITpaBumno Tpéx TOYEK - MUHUMAaIbHLIN CIIy4Yal, 3[leCh CUUTAeTCs IO BCEM BepIIMHAM Cpasy.

MeTon B34T o AnbMeHOUHTEPY. HopMask K MJIOCKOCTH 3TO COOCTBEHHBIM BEKTOP MATPUIEI OPH-
eHTallu} IPU HauMeHbIIeM COOCTBEHHOM 3HauyeHMHU. [IOATOHKA BUOA z = a*x + b'y + c IIPOIIE, HO
pa3BajMBaeTCs Ha KPYTHIX 3ajJeraHusX, rae Ko3pUIMeHTH yXOOsaT B 6eCKOHEYHOCTh. Yepes3 cob-
CTBEHHBIE BEKTOPHI KPYTU3HA IIE€PEeCTaET OLITh 0COOBIM CITydaeM.

IIpsiMo¥ B IJIaHe c/ieq 3a/IeraHus He ompenesieT. Yepes ooHy IIPSIMYI0 B IPOCTPAHCTBE IIPOXO0-
ouT OECKOHEYHO MHOTO IJIOCKOCTEM, OHM BPAIAiOTCSI BOKPYT HE€ KaK CTPAHUIIBI BOKPYT KOpEeIKa.
NHCTPYMEHT BUAUT 3TO 110 OTHOIIEHUIO COOCTBEHHHBIX 3HAYEHUN M OTKA3bIBAET C IIPUYUHON BMECTO
YBEPEHHOTO YHCJIa M3 IIIyMa OKPYriIeHus. Mepa nuiieTcs B mmose planar, roe HOJIb 3TO TOYKH Ha
MIPsIMOM, a eNHUIIA Pa3MaxX B AByX HallpaBIEHUSX.

CxKiagKa JIOBHTCSI HeBsA3KOM. MeTo[ IIpeamnoaraeT, 4YTo Cjeq JIeXKHUT Ha ONHOM IIJIOCKOCTH, a
OJIMHHAS TPaHUIla PEOKO JIEXKUT, e MellaloT (Gekcypa, CMellleHrue pa3noMoM, neperud. Cpemusis
HEeBsI3Ka TOYEK OT IIJIOCKOCTH IHINETCS B IoJjie rms, U 00JIbIIoe 3HaYeHHe 03HA4YaeT, YTO OJHOTO
3ajieraHUs Ha BeChb cJief He CYIIeCTByeT. Torga BKIII0OYalTe OKHO, 3aJleTaHWe CUMTAEeTCS M0 CKOMb-
35I1IeMY Y4aCTKY, ¥ Ha BeIXofe OyoeT ero n3MeHeH1e BIOIb I'PaHUIIB, a HE OIHO CpefiHee 3HaYeHUe.

MecTo B nenouke. Brixon nomaércsa npsmo B 4.05, raoe nonda dip u dip az u oxupatorcss. Ecinu
penbed 3amaH rOPU30OHTAISIMHU, a CJie[] IIJIIOCKUM, ITPOBEOUTE ero ciepBa yepe3 2.16 - OoTMETKU CHU-
MYTCsA C IIPUMBIKAIOIIIUX I‘OpPI3OHT&J'I€I>i.

4.13 CogepzKaHUs IO IUIACTyY B YCThAX

CromuT mmpo6rl OITPOOOBaHUSA K OQHOMY YHCIIy Ha CKBAaXXKMHY U KJIQIET €T0 B TOYKY YCThs. ITO BXO
OJIs KpUTUHTA, JasibIllle KapTa comepxkauuii ctpouTcs 1.01, Kak ymobas gpyras KapTa, CBOUX CPeACTB
WHTEPIIOIAIUN 30eCh HeT.

HWHCTPYMEHT 3aMbIKaeT [eIIOYKYy OT 0a3bl MO KapThl. | €OKOHCTPYKTOP BHIIPYKaeT IPOoOH TabmuIei
chem, pa3pe3 Kpacutcs mo HuM B 4.02, a 3mech Te ke IPOOH! ITPEeBPAIal0OTCS B TOYKH, IO KOTOPHIM
CUmMTaeTcs IUIOIagHOE pacupenesieHue.

IToueMy CTHIKOBKA HAET MO IIyOHHaAM

Hape3ska onpo6GoBaHus 1 Hape3Ka JIMTOJIOTHY COBIIafaioT PeaKo. ITpoba MoKeT JiezKaThb BHYTPH IIjIa-
CTa, mepecekaTh PAHMITy OBYX WX IOKPHEIBATh HECKOILKO, Bedb P00y GepyT M0 KEPHY, a IPAHULIBI

126



IIPOBOMOSIT IO OIIUCAHUIO. [I03TOMY CTHIKOBATH IO HOMEPY 3aIKUCH HEIb35, CTHIKYIOT 10 TIyOMHaM OT
YCTBSI.

Bec mpoG6hI 9TO ArHa €€ TTePeKPHITUS C IIacToM. [1poba, momnagiias B IIIacT HAIlOJIOBUHY, ¥ BECUT
IIOJIOBHHY CBOEM ONIMHEI. ECNIM II/TacT BCKPBIT CTBOJIOM OBaX[bkl, 00a MHTEepBajia CBOOATCS B OOHO
YHCII0, ¥ BEC KaXKOOr0 9TO AJinHa, o0ecrieyeHHAss JAaHHBIMU.

OTCYTCTBYIOIJ.Iee cogep2KaHHue He HOJIb

3To mpaBuIO, Pagu KOTOPOTO MHCTPYMEHT YCTPOEH UMEHHO TaK. Y Pa3HBIX MPEANPUSITUH Pa3HBIN
Habop KOMIIOHEHTOB, I'Ie-TO €CTh OPOM M MOIIHOCTH, rae-To HeT. IlycTtas sigelika o3HA4YaeT, 4To
KOMIIOHEHT He OIIPeleJisay, a He YTO ero HeT B II0OPOJe.

[TosTomy npoGa 6e3 3HaYeHUS [10 KOMIIOHEHTY BHITaaeT U3 CPeIHEro BMeCTe CO CBoUM BecoM. ITon-
CTaHOBKa Hy/s fasna Obl 3aBeJOMO 3aHUKEHHOe CpefHee, U TeM CHUJIbHEee, 4YeM pexXe KOMIIOHEHT
BcTpedaeTcsi. CYUTATh TaK JUCKPUMUHAHTHYIO QYHKINWIO 3HAYUT ITOIYYUTh YBEPEHHBIN U HEBEPHBIHN
OTBET.

BMecTe co cpeqHUM B CJIOH KITamETCsI OXBAT 10 KaXXA0My KOMIIOHEHTY OTHOEIbHO, TO eCTh KaKast OIS
MOIIIHOCTH IIJIaCTa obecIrieyeHa OAaHHBIMU UMEHHO I10 HEMY. y XJIOPHUCTOTI'O KaJInd OXBaT MOXKET OBITH
MOJIHBIM, ¥ 6poMa ITOJIOBUHHEIM, ¥ OOHO 00lllee YHCJIO 3TO CKPHIJIO OFI.

ITapamMmeTpsbI

[TapameTp Yrto 3amaér ITo ymomyauuro / coBeT

YcThs ckBaxkuH (collar, Touku) TodedHBIN CIIOM YCTHEB. -

HWHTepBasksl 10 CTBOLY JIutosnorus ¢ KogaMu IJIaCTOB. -

(interval, Tabmuia)

[Tpo6rr ontpoboBanus (chem, [Tpo6rl ¢ TIyOMHAMU U -

Tabnuia) comepXKaHUSIMH.

[Tons cogepkaHuM Kakue KOMIIOHEHTHI CUUTATh. BRIOMpAETCS U3 MOJIeH

TaOIHUIIEI TTPOO

Kop nimacta OnuH Kof U3 OIS KoJa "HanpuMep Kpll
UHTEPBAJIOB.

HamMeHbIINM O0XBaT IJjacTa IMTopor gns moMeTKHu 0.5

npobamu (o) HeHaOEXHBIX.

CopepzkaHUSA B YCThIX BrIXOOHOM TOYEYHEBIN CIIOH. -

IMTonsa I/II[eHTI/I(bI/IKaTopa n FJ'IyﬁI/IH HUIOYTCA IIO0O O2KHUOA€MBIM HMMEHAM CaMH, 3adaBaTb UX BPYYHYIO
HY2KHO TOJIBKO Ha HECTAaHOAPTHEIX NaHHBIX.

Y10 B BBIXOAHOM CJIO€

B crioe nmexat ToYKa yCThsI, KO IJIaCTa, MOIITHOCTD IIJIaCTa 10 CTBOJY, OXBAT IIPo6aMHu U KOIHUYECTBO
3a[eBINUX IIPoo.

Hanpiie UOYyT II0 OBa II0JId Ha KOMIIOHEHT - CaMO COOep2KaHue U OXBAT II0 HEMY C HpPICTElBKOI:I cov_.

3HaYeHHUsT C HU3KUM OXBAaTOM U3 CJIOSI He BEIOPACHIBAIOTCS, PeIlaTh 3a II0JIb30BaTeIsT, KaKOW OXBaT
OOCTaTO4YeH, HenpaBuabHO. OTOMpalTe 10 MO0 COVer mepej Nogavel B KPUTHUHT, a UHCTPYMEHT
ITUIIIEeT B XKypPHAaJl, CKOJIbKO TaKUX CKBAXKWH.

IMepekpriTus IPo6 MexkAy co00M CUUTAIOTCSA U IONafaloT B CBOAKY. [IBe mpoObl Ha OfOHY IJIyOUHY
3TO CIIOP B JaHHKIX, U MOJIYaTh O HEM HeJIb34.
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I'eonnornuyeckasi MmogeJjib

I'pymnna cobupaeT MHCTPYMEHTEI, paboTawIlie He C OOQHOM MOBEePXHOCTHIO, a C MavyKou. KpoBnu u
MMOMOIIBEI COCEIHUX TeJI CBSI3aHBI MeXKay co00ii, U CBsI3b 3Ta Tub0 cobmogaeTcs, Mub0 HapylleHa.
I[IpoBepuUTh €€ U eCcTh IIepBasi 3agada. Bropas - UMeTh B PacIlopsi>KeHHUHU 3aBeIOMO U3BECTHRIN MaTe-
pua, Ha KOTOPOM BHOHO, TIle TPHUO0BOE IpecTaBieHne paboTaeT, a rjae IepecTaeT.

5. 'eos1toruuyeckasi moaesin (0era)

5.01 Corj1acoBaHHOCTS IIAQYKH II)TACTOB

KpOBJ’II/I U IIOOOIIIBEI OOBIYHO CTPOATCHA IIOPO3HB, KaXKas IIOBEPXHOCTbL UHTEPIIOJIMPYETCA II0 CBOUM
3aMeépaM M HHUYEero Heé 3HaeT O CyLIeCTBOBaHWU COCEOHUX. Iloka mmacThel BEIOEPZKAHBI, 3TO OCTaéT-
Cd He3aMeTHHIM. B 30He BLIKJIMHUBaAHUS MOIIHOCTD I/IJIéT K HYJIIO, 1 IB€ HE3daBHUCHUMO IIOCTPOEHHEBIE
IIOBEPXHOCTH IIOYTHU Hen30exXKHO IIepeceKarnTCsd.

Manvine apudMeTHKa IO TAaKOM Mayke HAéT OTpHUIlaTEILHEIE MOIIHOCTH M OOBLEMEI, a Ha pa3pes3e
9TO BUOHO BBEIBEPHYTBIMHU ITOJIOCAMHU. I/IHCTpYMeHT OTBe4YaeT Ha BOIIPOC, €CTh JIM TaKHWe MeCTa U rge
UMEHHO.

Y9TO0 cUHTaeTcsa

BBIK/IMHHBaHHE - MOIITHOCTh B IIpefesiax OOomycKa OT HY/Is. DTO Teojorusi, a He medeKT, I03TOMy
CUNTAETCSI OTHOEILHON 30HOM.

OTpPI].IaTeJIbHaH MOIITHOCTDB - KPOBJIA IIJIaCTa HUZXKe €ro IIOOOIIIBEI.

HepexnéCT coceneﬁ - IIOOOIIBA BHIIIEJIEZKaIller0 OIIYCTUJIaCh HU2KEe KPOBJIX HUZKeJIezXKalllero. HpO-
BEPKa OTOeJIbHasA U He CBOOUTCA K npenbmymeﬂ, BeOb KaXXOBIM MJIACT II0 OOMHOYKE MOXKET OBITh
oeJl, a BMeCTe OHHU IMePEKPBIBAIOTCA.

HauMeHbIIHH 3a30p MeXOy COCeOsMH BBITAaETCsS KapToi, a He TOIBKO YUCIoM. YHCII0 TOBOPHT,
CKOJIBKO, KapTa - TOe, ¥ TaM IIePeXJIECT BO3HUKHET IIPHU CIeAYIOIIeM IIepecdeTe IOBEPXHOCTEM.

IIpu3HaK NepeBEéPHYTOr 0 MOPSAAKaA cpabaThIBAET, ECITU MEePEXIIECT 3aHA TOYTH BCIO TIOIIAAb, a
BHYTPH TJIACTOB YHUCTO. ['€07IOTHS TaK HE BHITJISIAUT, HACTOSIINUIM ITePEXJIECT MECTHBIM U COCEICTBYET
C BBIKJIMHUBaHUEM. [10YTH HaBepHSKA IJIACTHI ITOAAHbI CHU3Y BBEDX.

[lonyCK BHIKJIMHUBAHUSA 3aJa€TCs TapaMeTPOM U IO CMBICIIY PaBeH TOYHOCTHU IIOCTPOEHUS ITOBEPX-
HocTel. [Ipu HyJIeBOM [OOIyCKe YMCIIEHHEIH IITyM B 30HE CXOXK[EHUS IIOCHIIeTCS B OIINOKH.

OTKyaa 0epeéTcsi MOPsIIoK IJIaCTOB

IMopsimok 3ayeraHusi CBePXy BHM3 HHCTPYMEHT OEPET U3 JepeBa CJIOEB IIPOEKTAa, a €CJIH MOAaH CIipa-
BOYHUK IIJIACTOB - U3 Hero. [lopsmok BriGopa daiiyioB B quanore He 3HauuT HU4Yero, QGIS ero He
CoxXpaHseT, U MojlaraThCs Ha Hero Henb3sA. OTKyna B34T MOPANOK, lleYaTaeTCs B KypHaJl.

CIpaBOYHUK NPUMEHSIETCS, TOJIBKO €CJIM OMMCHBAET IMOJAHHEIE IJIACTHL. YyXKOW CIPaBOYHUK, HE
COBIIQAAIONINYM HU OOHUM KOJIOM, HTHOPUPYETCS C COOOIIIEHNEM, a He 3aJaéT CIIydalHbIN TOPSAO0K.

YTo0 Ha BBIXOJE

Ha BBIXOME pacTp 30H C KOJaMH - COrJIaCOBaHO, BHIKJIMHUBAHUE, OTPUIlATEIbHAS MOIITHOCTD, IIepe-
XJIECT - U KapTa HaumMeHbIIero 3a30pa A0 COCefHero IylacTa. B XKypHas 10 KaXXJoMy IIJIacTy UOET
OUana3oH MOIIHOCTH U IJIOMIaAW 30H, IIO KaXKAOH Ilape cocepmel - HaUMEHbIINY 3a30p K IJIOIIaab
repexJécrTa.

[Tnomany medaTaioTcs B reKrapax, a He B sideliKaX, BeOb THICA4a g9eeK Ha MeTPOBOM CETKe U Ha
TPUOIATUMETPOBOM Pa3TUYal0TCA B IEBITHCOT Pas3.
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Yero HHCTPYMEHT He pellaeT

OTpuIlaTelbHass MOIIHOCTL OLIBAET [BYX ITPOHUCXOXKOEHWIH, U apu(pMETUKON UX He Pa3IUUYUTh, 3TO
6o orubKa UHTEPIIONAINUY, TH00 OMPOKUILRIBAHUE IJacTa Ha CKiIagke. MHCTPYMEHT oTMedaeT
MecCTa U TedaTaeT YKCcia, HO IIPUTOBOpa He BHIHOCUT. Pa3mnyaioT ux JaHHBIe OypeHus. Eciu KOsl
IO CTBONY UOYT HEe B CTpaTUTpaduueCcKOM MOPSIIKe, 9TO MPU3HAK ONMPOKUILIBAHUS, U CYUTAETCSA OH
IIPSIMO I10 MOomenu OypeHus.

OTnUYUTE Cpe3 OT BHIKIIMHUBaHUSA 0e3 ITOBEPXHOCTH PACTBOPEHHUS Ha BXOMe TOXKe Helb3sd. Y cpesa
MOIITHOCTDL OOPBLIBAETCS HAa 3epKaie, V BRHIKIIMHUBAHUS KPOBJIS C ITOOOIIBOM CXOOSTCS MEXKOy Co0O0MH,
a Ha KapTe 30H 00a ciry4dast BRITJISOSAT OOUHAKOBO.

5.02 IIpumep pa3pe3a (HemMo)

I/IHCTPYMGHT CTpoOHuT y‘-Ie6HBIfI pa3pe3 BEPXHEKAMCKOI'O THUIIa CO BCEMHU CIIy4asaiMH, Padud KOTOPEBIX Cy-
IIeCTBYET OCTaJIbHas I'PYIIIIa. ITome3eH OH TeM, YTO OTBET U3BECTEH 3apaHee, u moboe pacxoxigeHnue
C HUM eCThb ouIInbKa WHCTPYMEHTAQ, a HE JaHHBIX.

YTo B npuMepe

KosoHKa B3siTa U3 CIIPAaBOYHMKA IIJIACTOB LIETMKOM, TPUALATH IIIECTh TeJl CBepxy BHH3. CHavasa
IIOKPOBHEIE OTJIOZKEHU A, MIECTPOLBETHAA U TeppI/IFeHHO-Kap6OHaTHaH TOJIIIY, COJITHO-MeEeprejibHasda
ToJa. [lasnbie cojib C IEePEXOHOM ITaYK0oM, MOKPOBHOM KaMEHHOM COJIbI0, KapHaJlJINTOBOM 30HOU
C MeXOYyIIacTbsIMHU. 3aTEM CHUILBUHUTOBEIE IIJIACTHI, ITIOACTUIAIONIAS COIb, MAaPKUPYIOIIas TTHHA U
HUXKHSS COJIb. MeXOyIIacThbs 30eCh TaKue e Tejla, KaK MJIaCTH.

JIekadasi CKJIaJKa B CepeUHe IINomany. Y e€ 3aMKa BepTUKalbHas CKBaXKMHa IIepecekaeT 0OHO
U TO e TeJI0 TPUKIE], B TOPU30HTAILHOM KpPEBIJIE, B BEepXHEeU Ayre U B HUXKHEHU, a CoceJgHee BCKPHI-
BaeTcs OBaxknbl. Hag TOUKOM B IIJlaHe OKa3bIBAeTCS HECKOIBKO KPOBEJIb, U OTMETKA ITIepecTaéT ObITh
dyHKIIMEN OBYyX KOOpAUHAT. HUKaKas NIOTHOCTL CETH 3TOTO HEe UCIIPABUT.

BBIKIMHHBaHHE CBOOUT MOIIHOCTE OOQHOTO IIJTacTa K HYIIIO CriaXkeHHOMU CTYII€EHBIO MEeXYy OByM:
I'PDaHUIIaMU. FpaHI/I]_[BI BBHIOAIOTCA JIMHUAMU - TEM CaMbIM BXOOO0M, KOTOprﬁ HY2KEH [OJId IIOCTPOEeHUudA
TPpeHOga MOITHOCTH.

CoJISTHOM KYyHOJI CO CPe3aHHOH BEpPXYIIKOM CTOHUT B CTOPOHE OT CKJIagKu. Kymoyi mogHuMaeT
COJIb LIEJINKOM, @ II0BEPXHOCTh PACTBOPEHUS CPe3aeT MOOHSATOE CBEPXY, ¥ Cpe3aeTCs He OTHO TEJIO,
a BCSI KOJIOHKA BHHU3 [I0 YPOBHSI PACTBOPEHUS. 3€PKajio 3TO KPOBJISI HE HA3HAUYEHHOTO TeJIa, a TOro,
KOTOPOE YyIIesIesio, - B CTOPOHE OT KYIIOJIa IepexofHasi mavyka, Hafl CBOLOM IIOKPOBHAS COJIb.

COHHHO-MepFeHBHaH TOJIIlIa JIeTJIa Ha CPE3aHHYIO COJIb ¥ 3aIlOJIHAET BCE IO ITOOOIIBEI TEPPUTEeHHO-
Kap6OHaTHOfI, IIO3TOMY HA KYIIOJIOM OHA TOHKAf, a B CTOPOHE IIOJIHAA.

I'puasbl B 30HE CKJIAJKH HeBePHbI HAPOYIHO

I[ToBEPXHOCTH CTPOSITCS II0 IIEPBOMY CBEPXY BCKPBITHIO, TO €CTh POBHO TaK, KaK ux coOpai Ohl 4eno-
BEK, pPa300paBIINi 3aMepHl U3 CKBAaXKWH M HE 3aMETHUBIIHNN ONPOKUABBAHMUS. B 30HE CKIIaJKU OHU
HeOeMCTBUTENLHEI 110 ITIOCTPOEHHI0, X 3TO CAeIaHO HaMepeHHO, Bedb 5.01 Ha Takux rpumax o0s3a-
Ha IT0Ka3aTh IEPEeXJIECT U OTPUIlaTEIbHEIE MOIITHOCTH. KOHTYP 30HBI BEIHAETCS OTOEIbHBIM CJIOEM,
4yTOOBI HE TPUHUMATh €€ 3a OMUOKYy HHCTPYMEHTA.

Y9TO0 Ha BBIXOJE

HOBerHOCTH MMAIMIYTCA B IIAIIKy IIO q)afmy Ha KOHTAKT U I'PDY34TCsA B I'DYIIITY B IIOPAOKE KOJIOHKH.
TpI/II[HaT]) CeéMb OTHEJIBHBEIX CTPOK B OHAJIOT€ OTKPBIBATH OBITIO GBI He4YeM, IIO3TOMY B IIapaMeTpax
CTOHUT OOHa IIaIllKa.

KpomMe mnmoBepxHOCTEH BEIIAETCS BCE, YTO HYXKHO /i PabOTH C HaYyKoN. DTO 3ePKaJjio PaCTBOPEHU S
¥ KapTa BHIXOfa IO 3epKasio, MOIIHOCTh BOJO3AaIIUTHOM TOJIIIM OT KPOBJIHU IjIacTa B g0 3epkaina,
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YCThA X1 UHTEPBAJIBEI MOOETIN 6ypeHI/IH C HOMEPOM BCKPBITHSA B II0JIE entry. Hamnbiie UOYT I'PAHUIIEI BBI-
KIIMHUBAHUA JTMHUAMUA, KOHTYD 30HEI CKJIaAKH U CIIPDABOYHHK IIJIaCTOB C KOOaMH, ITOPAOKOM, BUOOM
TeJla 1 IIBETOM.

Bcé meTepMHUHHUPOBAHO, ONHU U TE XKe IIapaMeTpHl JaloT OOUH ¥ TOT XKe pa3pes.

Kak 3TuM 0/JI530BaThCs

IMocTpotiTe mpuMep, momaiiTe ero mosepxHocTu B 5.01 u ybeguTech, 4TO MEPEXIECT HAXOOUTCS B
30HE CKJIaK¥, a BEIKJIMHMBAHME TaM, TOe 3aJaHbl TPaHULIbL. 3aTEM IIPOBEAUTE JIMHUIO pa3pe3a 4yepes
CBOJ KyIiona nHCcTpyMeHTOM 4.01, momaB CIpaBOYHUK m1acToB. [10moCk 0OpHEIBAlOTCS Ha 3€pKaile,
HaJl CBOOOM BEPXHET0 Tejla HET BOBCE, a CJIefyolilee 000pBaHO. DTO U €CTh KapTUHA, KOTOPYIO HaéT
9PO3UOHHKBIM KOHTAKT, U IO Hel yOOOHO IPOBEPSTh, KakK BemyT ce0s pa3pe3kl Ha HaCTOSAIUX AaHHbIX.

5.03 Coopka madyku oT penabeda

KomoHKa cTpouTCs CBepXy BHU3, TEJIO 3a TEJIOM I10 CITPABOYHUKY. [IJIs KaXKa0T0 Tejla MHTEePIIOIUPY-
eTCsI MOIITHOCTh TI0 CKBazKWHAaM, IIOMOIIIBA T0JTyYaeTCs BEIYMTAHUEM MOIITHOCTH U3 BHIIIEIeXallei
TTOBEPXHOCTH, ¥ OHA XK€ CIyKUT BEPXOM [IJIST CJIEQYIOIETO.

IMouemy 3TO HagEKHO

Ecnu momiHOCTH HeOTpPHUllaTeJIbHEI, IIOBEPXHOCTHU HE MOTI'YT IIepeCeYbCsd, OHU IIOJIYy4alOTCs BEIYHTA-
HHEeM OO0Ha U3 )IperI;I. HerOTI/IBOpe‘-II/IBOCTB BEIXOOUT I10 IIOCTPOEHHUIO, a HE HpOBepKOfI IIociie.

YeM 3a 3TO IUIATAT

OmubKa KaXIOM MOIIHOCTHU CKJIAJLIBAETCS C IIpegelgymrMy, U K HU2KHUM TeJlaM HaKOIIJIEHHOE OT-
KJIOHEHHE CIIOCOOHO IIPEBBICUTH CaMy MOIITHOCTS. CxeMa rogouTCs OJIs Hel"J'IY6OKI/IX IIa4YeK U HUHXKEe-
HEepPHEBIX 3aJa4, rge BerHI/Iﬁ KOHTAaKT U €CThb JHEeBHas IIOBEPXHOCTE.

7151 TTy0OKUX TIAYeK IMOoaiTe ONOPHOM IIPOCIIEXKEHHBIN KOHTAKT U YKaXXUTE, Ybel KPOBJIEH OH CITy-
xuT. Torga c6opka UAET OT HETO B 00€e CTOPOHBI, BHU3 BEIYUTAHUEM U BBePX MpubaBiIeHNeM, U Ommb-
Ka JeJIUTCA IIOII0JIaM.

YTO0 CUMTAEeTCS MOIMIHOCTHIO

MoutHoCTh 6epéTC5{ II0 CTBOJIY U IIPUBOOUTCSA K BEPTHUKAJIU I10 YI'JIy IIaJ€eHN . Y HaKJIOHHOI CKBaXM-
HBI BCKPBITasd MOIITHOCTB OoJIbIIIe WCTUHHOH, U oe3 IIOIIPAaBKH CyMMapHAad MOIIIHOCTE ITIAYKHX 3aBHIIIIA-
eTCs. YTONl YnuTaeTCs U3 Mo Y YCTh4, 0e3 Hero CTBOJI CUUTAETCS BEPTUKAJIBHBEIM.

OTcyTCcTBUE Tejla B CKBajXKUHE 9TO HOJIb, @ He IIPOIIyCK. MeXOy TaKo! CKBaXXMHOU U COCemHel MOII-
HOCTb YXOOUT B HOJIb, Y T€JIO BHIKJIMHUBAETCS caMo, 0e3 OTHEeJIbHOTO MeXaHU3Ma.

JIMHUHM KOHTaKTa

TaM, Tme Telo BLHIXOOUT Ha MOBEPXHOCTh, MOIITHOCTEL BCETO BHIIIEIEKAIlero paBHa HYJIIO II0 OHpee-
JIEHWIO TPAHUITL], ¥ 9TO 3HAaYEeHHe U3BECTHO, a He OIeHEeHO. Y3JIbl TUHUU IIPOPEeKUBAIOTCS C IIIaroM
MOPsifKa SYEHKH, IOTOMY 4YTO T'yCTOTa OIU(GPOBKHU HE MOJIZKHA IPEeBpallaThCs B BEC.

5.04 KoppeKuusi Ma4KH [0 CTAaTHCTHKE MOIIHOCTeH

[TpaBUT yHacIeOOBaHHYIO MA4YKy, KOTOPYIO HUKTO HE CTAHET mepecobupaTh 3aHOBO. [lo 3amMepam
CUMTAETCS CTAaTUCTHUKA MOIIHOCTH KaXX0T0 Tejla U OEPETCS MOBEPUTEJIbHEIM HHTEPBAI. MOIUIHOCTH
Ha TpHUe CPe3aloTCs IO ero TPaHuIlaM, BCE BHIIIEIIee 3a HUX 3aMEHSIEeTCSI CaMOM I'PDaHULIEH, U U3
KCITPaBJIEHHBIX MOIITHOCTEMH ITaYykKa COOMpaeTCsi 3aHOBO.
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KonmuecTBo ss49eek IIPX 3TOM HE€ MEHsAETCHA, B OTIInN4YHEe OT BLIﬁpaCbIBaHI/IH, - MECTO OCTaéTCs, U3Me-
HeHa TOJIBKO Beln4YMnHa. B cTaTUCTUKE aneM Ha3bIBA€TCs BUH30PHUPOBaHUEM.

Cpesanue oTmesnseT apTedakT UHTEPIIONSAIUN OT Te0IoTHH. MOIITHOCTh BHE MHTEpBaja Ha BHOEP-
JKaHHOM TeJie TTIOUTH HaBePHSIKa eCTh pa3roH METOMla MeXKIOy CKBaXMHaMH, a He HaCTOsIIee YTOJIIIIe-
Hue. Tam, roe Teno 3aKOHOMEPHO MEHSIET MOIIIHOCTh, MHTEPBAJ IIUPOK, U TIPAaBKa He cpabaThIBaeT.

CraTucTtuka 6epETCs U3 3aMepPOoB, €CJIH OHU ITOaHbl. be3 HUX MHTepBal CYUTAETCS II0 CAaMOMY I'PH-
oy, U 9To ciabee, Bedb TPUJ YKE COMEPKUT apTedakT, KOTOPLIM MBI uilleM. MHCTPYMEHT 00 3TOM
IpeaymnpexmaerT.

5.05 Maunudect mogenu

3amuchIiBaeT, KaKyl0 POJIb UTPaeT KaXKablM CJIOM ITPOEKTa, - OIOPHAs MOBEPXHOCTh, KOHTAKT Tela,
3epKa’so, YCThs, MHTEPBAIbl, 3aMePHl OCH, CIIPAaBOYHUK, Ha3eMHEIe HaOII0qe s, CTBOP, pa3pes.

ITocne cH6opku MPOEKT MIpeBpallaeTcss B Habop pacTpoB u Tabmuil 6e3 SABHOM CTPYKTYpPHL. UYTO U3
9TOTO 4YTO, 3HAET IT0JIb30BaTEJIb, HO 3TU CBEJIEHUS He IIepenaloTcsi BMECTe C ITPoeKToM. MaHudecT
KUBET B II0JIh30BaTEILCKUX CBOMCTBax mpoekTa QGIS - mrraTHOe MecTO, KOTOPOe COXPaHsIeTCS B
(datine mpoeKTa U IePeHOCUTCSA BMECTE C HUM.

ITpaBusno Takoe. UHCTPYMEHTH YUTAIOT MaHudecT, HO He TPeOyIOT ero. ECTh poiu - BXOOH HAXOMST-
cst camMu. HeT ponel, MOTOMY 4TO IIPOEKT YYy>KOM UM YHACJIeNOBaHHBIM, - BCE paboTaeT 10 IBHOMY
BEIOOPY. MaHudecT cokpalaeT IyTh, @ He CTAHOBUTCS YCJIOBUEM PAOOTHI.

Ponu yrageiBaloOTCs IO UMEHaM CJIOEB M BHIHAIOTCS TaOIUIled Ha MMPOBEPKY, ITIOTOMY UYTO UMS HUUE-
T'O Hée r'apaHTUpPYeT. qy}KHe PpoOJin, 3aluCaHHbIe IPYTUMU MOOYJIAMHU, COXPaHAKTCSA, BEOb MaHI/I(l)eCT
o0IIui, ¥ yoajieHne He3HaKOMOI'0 HapyIIuiIo Obl paboTy COCEOHUX MOIYIEH.

IToBepxHOCTH, coenanHble cOopkol mauyku (5.03), pacmo3HaroTcs 6e3 moramok. COOpKa BHIK/IAObIBa-
€T ITIOBePXHOCTH (aiilaMM U IPU 3allMCHU IIoMevaeT KaXXOhi (aiii ero poiso. MeTKa eieT BMecTe
¢ ¢anom.

Crno# MOXKHO IlepeMMeHOBaTh, IIePEHECTH B APYroM MPOEKT UM OTAATh COCENY - POJIb OCTAHETCS
pu HEM. PaHbIlle TaKue TOBEPXHOCTH Ha3kBamuch «01 KOII» u HU MOJ OOHY MTOACKA3Ky II0 UMEHU
He MOAXOMOUIIN, TO €CTh COGCTBEHHbIE BEIXOABI MOMYJISI OCTABaIUCh HEPAa3MEeYEeHHBIMU,

Ucrounuku ponu 6epyTcs IO CTAPIIMHCTBY - CHadaja MaHUMeCT IIPOEKTa, 3aTeEM MeTKa B (daiine,
3aTeM Jorajka 1o MMeHHU. PellleHne YeloBeKa, 3allMCaHHOE B MaHUPECT, He OTMeHseTCSA HU (aiiioMm,
HY OOTaJKOou.

5.06 Cxj1ag4aTOCTh MOBEPXHOCTHU

CuunTaeT, HAaCKOJIPKO MOBEPXHOCTh CMSITA, IT0 Pa3bPOCy OTMETOK BOKPYT MECTHOTO HaK/IOHA.

Cknam4yaToCTh MEPHUTCS M0 ITOBEPXHOCTHU, @ HE 10 MOIITHOCTH, Beb MUJIMHAPUYECKas CKJIagKa C Io-
CTOSSHHOM MCTUHHOU MOIIHOCTHIO CYIIECTBYET U I10 MOIIIHOCTA HEBUOMMA BOBCE.

IIpssmasi gucmepcusi OTMETOK He roguTcsi. Ha obmem HakjOHe OHA BeJiMKa BCIOAY, ¥ CIIOKOMHBIN
CKJIOH II0JIy4YaeT Ty Ke OIIeHKY, YTO CMsTas 30Ha. I103TOMy B KaXX[IOM OKHE IIOATOHSIETCS IIJIOCKOCTh
¥ cuuTaeTcs pa3bpoc 0CTaTKOB BOKPYT He€E, TOrZla HaKJIOH yXOOUT, @ U3BUJIKCTOCTb OCTaeTcs. TpeHy
MMEHHO JTUHENHBIN, KBapaTUYHLIN BoOpas Ob B cebs 4acTh caMOM CKJIam4aTOCTH.

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

OcCTaTOK MOBEPXHOCTH BBIIAETCS OTHEIILHO U TOIUTCS BXOIOM Jisi (ppakTanbHOM Pa3MepHOCTH, BeOb
Ha JeTPEeHOUPOBAHHOMN ITOBEPXHOCTH HAKJIOH BApUOTPaMMHbI OIIMCHIBAET U3BUIUCTOCTD, a He obIee
nageHue CJos.
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MoiHOoCTh U3 6a3bl 0CTAETCS BTOPBIM, HE3aBUCHUMBIM ITPU3HAKOM CKiaguyaTocTH. OHa BCKpBITAs, a
He UCTUHHAS, W Ha KPBIJIe PacTET TeM CHUJIbHEee, 4eM Kpyde 3ajieraHue. [[Ba pa3HBIX U3MEPEHHUs,
CXOMSIIUXCS B OMHOM MeCTe, HagéXXHee OQHOTO.

I'mapoaorus

I'pymnna upméT B mopsimke 3amaun. MaCcTpyMeHTH 6.01-6.07 paboTatoT 1o momesnu pejbeda. OHU CTPO-
SIT HAIlPaBJIEHUWS CTOKA M HAKOIJIEHHE, PeYHYI0 CeTh, 6acCelHbl 1 BOJOCOOpP CTBOpPA, KaHABHl HJIA
Kaphkepa M CUUTAT MopdoMeTpHio BomocOopa mis oTuéTa. Mopenb penbeda it HUX TOTOBAT B
rpynne «Tomorpadus», sarpyskoi LIMP (2.01) u nogrotoBkoi penbeda (2.04).

HucTpyMeHTH 6.08-6.11 oTBeYalOT Ha BOMIPOC, KOTOPBEIM OOOCHOBEIBAIOT 3aTOIIeHHE. 10 KaKOH OT-
MEeTKHU IIOTHUMETCS Bofa IIPU 3aJaHHOM pacxole U KaKOolM pacxof IPOXOOUT TP 3afJaHHON OTMETKE.
CBs3b MeXKy PacxogoM M OTMETKOU CTPOUTCS II0 CTBOPY U Ha3bEIBAETCS KPUBOM PacxomoB.

3ajaya npuIia U3 NPakTUKU. [MOPOJIOTH CTPOSAT TakKKWe KPUBBIE B IIporpaMMax C PYYHBIM BBOAOM,
TIe Imaphl paCCTOSHUE-0TMEeTKa BBOOATCS TabIUIlel 10 KaXXOOMy CTBOPY, a K0O3GhPUIIMEHTH U YKJIO-
HBI 3aJal0TCS BPYy4YHYI0. MeXIOy TeM BCE IepeduciieHHoe - JaHHble, KoTophle B TUC yxe ects. Pac-
CTOSIHUS 3aJI0KEHEI B TeOMETPHUH CTBOPA, OTMETKH B IIpOMepax, YKIIOH MeXIOy CTBOpaMHU CUUTAeTCs
13 KUjoMeTpazxa.

BeTKa camMOCTOsITeNTbHA U C TE€OJIOTMYECKOM MOIENbio He TTIepeceKaeTcs, 00IIIeTo Yy HUX TOJIBKO ariia-
pat npodune.

6. I'uapoiorusi

6.01 CtoK m akkymyiasanusa (D8)

CuuTaeT HallpaB/JIeHUs CTOKa I10 BockMU cocenaM (D8, Jenson-Domingue) u akKyMyIS1uio, TO €CTh
CKOJIbKO s4eeK CTeKaeT B KaX[ylo, BKJodas e€ caMmy. HampaBreHuss KooupyioTcsa Kak B ArcGIS -
E=1, SE=2, S=4, SW=8, W=16, NW=32, N=64, NE=128, ctok=0, nodata=255.

[TapameTtp Yro 3amaér ITo ymonyaHuio / COBET
Bxopguast LIMP PacTp penbeda. -
3anoTHUTL IOHUXKEHUS Iepen  ['uapororunyeckas KOppeKUus  BKIIL.
pacuétom mo D8, mHaye mOTOK BCTAHET B
siMax.
Epsilon yknona npu MuHUMAaNbHBIY YKJIOH Ha 0.001
3aroIHeHuu, M ([ort.) TIJIOCKOCTSIX.
HampasneHnust cToka (KOObl BreIxom: 6aliTOBREIN PacTp -
ESRI) HanpasneHui. E=1, SE=2,

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

AKKyMynSanus, sdeek Brixon: float32, KonuuecTBo -
sSTYEeeK BEHIIIEe 10 TeYEeHHIO.

CeMaHTHKa I'PaHUI] BLIOpaHa 0CO3HAHHO. fueiika Ha paMKe I'pUOa YXOOUT HapyKy TOJIBKO KOTma y
Heé HeT OoJjiee HMU3KOTO COCella BHYTPH, MHa4Ye PBajIKUCh OBl MOTOKHU, UOYINHE BOOIb Kpas. Bepero-
Bas sg4delika, HaoO0pPOoT, TEET B cocemuuil nodata (Mope, BEIpe3) maxke IMpPH HaIUYUK 00jiee HU3KOTO
cocefa Ha Cy1e.

®naxxoK 3amoTHHUTHh MOHHKEHHsI Mepell pacu€éToM BKJTIOUEH IO YMOJTYaHWI0, Ha Chipod LIMP
IIOTOK OCTaQHABJIMBAETCSA B SIMaX U aKKyMyIsanus oOphiBaeTcs. PacuéT BEKTOPU30BaH MOJHOCTHIO,
rpug 20002000 cuuTaeTcs 3a CEKyHOHI.
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6.02 PeuHas1 ceTh

U3BnekaeT pedyHyio ceTb u3 LIMP. duyeliku ¢ akKyMyJIAIMEeH He HUKe TOPOTa CBI3BIBAIOTCS B 3BEHBS
OT UCTOKOB U y3JIOB CJIUSTHUS BHU3 10 TE€YEHUIO.

[TapameTtp Yrto 3amaér

BxomHas IIMP

[To ymom4gaHuio / COBET

PacTp penbeda. -
1000

[Topor akKyMynauu, s4eek MuHMMYyM g4eek BomocOGopa
IoJig Ha4dana pycia. ['yiie ceTts -
meHbIe mopor. 1000 mpu 30 m
npumMmepHO 0.9 KB. KM.

3anoyHUTE IOHUXKEHUS epen,  'Waposioruyeckas KOppeKUuss  BKIL.

pacuyéTtom IO TPACCUPOBKH.

Epsilon ykiona npu MuHUMAaIbHBIY YKJIOH Ha 0.001

3aloJIHeHuu, M ([OoII.)
Peunas cetb

TJIOCKOCTSIX.
BLIXOM: TMHMH C TIONIAMM order -
(Ctpanep), acc out, length m.
Bep]_T_[I/IHLI HaIllpaBJIEHEI BHU3

10 TeYEHHUIO.

IMopor akKKyMYyJISIIIHH 3a0aéTCs B TYEHKaxX M 03HaAYaeT IJIoIagb Bogocbopa, C KOTOPO HauynHaeT-
CsI peKa, TO eCcTh IJIOIaAb BojmocOopa UCTOKa, ENEHHYIO Ha mromanb sdeiku. s [IMP 30 M nopor
1000 pmaéT Havasno pek c Bogocbopa okosio 0.9 kB. KM. MeHBIINH ITOPOT [HAET T'YIIE CETh.

ITons BeIxoAa - order (mopsanok CTparnepa, y UCTOKOB 1, TpU CIUSHUY OBYX PaBHBIX IOPANOK PACTET),
acc_out (akkymMynsainusa B 3aMblKaHuY 3BeHa) U length_m (mnunaa). BepiuHe! TUHUN UOYT BHU3 110
TedeHU10. [IoaToMy cio¥ 6e3 MOATOTOBKY ITOAXOOUT TajabBeramu B 2.03 M CpaBHUBAETCS C BOIOTO-

Kamu OSM u3 2.02.

HamnoxkeHue n3BIEeYEHHON CETU Ha peanbHYI0 3TO OBICTPas ITpoBepKa KavecTtna LIMP.

6.03 BacceHHBI M BOAOpa3aeibl

IenuT TeppUTOPUIO Ha OACCEHHEBI CTOKA, I'PAHHUIILI IIOJIUTOHOB - BOZOPA3IEJIkL.

[TapameTp

YTo 3amaéeT

[To ymom4aHuio / COBET

BxomHas IIMP

PacTp penbeda.

TouKu 3aMBIKaHUS Touku-cTBOPEI OACCEHHOB. IIyCTO
[TycTo = GacCeMHEl OT YCTHEB
I10 IIOPOTYy.
[Topor akKyMyNaUuu yCThA, [Topor gnsa ycTeeB, Korga 1000
a9eeK TOYKH He 3aJaHH.
3anoIHUTL IOHUXKEHUS Iepen  ['Uapororuyeckas KOppeKIus  BKIIL.
pacuétom oo pacuéTa.
Pamuyc IpUTAXKKYU TOYEK, M Touka 3aMBIKaHUSA 150
(mom.) MIPUTATUBAETCI K MaKCUMYyMy
aKKyMyJISaIIUM B 9TOM paguyce.
Epsilon yknona npu MuHUMAaIbHBIN YKJIOH Ha 0.001

3aroJHeHuu, M (Jo1I.)
BaccelHb! (IIOIUTOHEBI)

BacceiiHb (pacTp METOK)

IIJIOCKOCTSIX.
BEIXO[: OJTUTOHEI C IIOJISIMHU
basin, area_m?2.

BrIxXofq: pacTp LieI04YrCIeHHBIX
MEeTOK 0aCCeHHOB.
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IBa pexuma. C TOYKaMH 3aMbIKAHHMsI KaXaas TOUYKA IPUTATHUBAETCS K sg4YeiKe ¢ HauGOJIbIIeH
AKKyMYJISIIHEeHd B pafuyce IPUTSIXKKH U coOMpaeT BeCh BOJOCOOP BHIIIE Ce0sI.

Be3 nmpuTsaXkKM TOYKa, ITOCTaBJIEHHAs Ha Ijla3 PSIIOM C PeKOoM, cobpasia Obl KPOIIeYHBIN CKJIIOHOBHIN
Oaccelin. be3 Touek 6acceiHbl CTPOSITCA aBTOMATUYECKU OT YCThHEB, TO €CTh OT SUeeK, OTKy[a Io-
TOK IOKUJAEeT I'PUJ, C aKKyMyJIdaIel He HUXKe ITopora. f4yeliKy, He IIONaBIIMe HU B OOUH OaccelH,
oJry4aioT MeTKy O ¥ B IIOJINTOHEL HE BEIBOTISITCH.

ITons Berxoma - basin (Homep 6acceiira) v area_m2 (IJI0IAgb IT0 KOJIMYECTBY si4eeK). JJOTI0THUTEITh-
HO MOJKHO 3aIMCcaTh PacTp MeTOK. PadaMeTKa UOET NpEIKKAMU YKal3aTesiel 1mo rpady CToka, I03TOMY
maxke OJIMHHBIE U3BUJINCTHIE BOOOCOOPHI CYUTAIOTCS 3a OOJIM CEKYHIIHI.

IMonst ucxomHOT0 OOBEKTA MEPEHOCATCSA B BRIXOA. BrIOEpUTE HYKHBIE B HOIOJTHUTEJIFHEIX TapaMeT-
pax, u B BogocOope IOsBATCS Ha3BaHUe PeKM, HOMEP CTBOpA WJIK YTO TaM eCTb. 5e3 3Toro B BEIXOIE
OCTaéTCs TONMBKO HOMeD, K Yel 3TO BogocOop, IPUXOOUTCS UCKaTh B HCXogHOM cioe. [Ipu coBnane-
HUU UMEHU K IIPUIIeqIIeMy 100 fobaBnseTcs mpeduKc Src .

6.04 OT4YeT 1Mo CTBOPY

UrCcTpyMeHT cunTaeT MophoMeTpUio Bogocbopa OT CTBOPA - TOYKM 3aMEIKaHUs Ha BOJOTOKE. DTO
KJIacCM4YecKas 3ajada WHXKEHEePHOU TUAPOJIOTHY U M3BICKAHUM, XapaKTepuCTuKu 6accelHa OT 3a-
maHHOM Touku. UHCcTpyMeHTH 6.01 - 6.03 maioT CTOK, PeUHYI0 CeTh U 6acCelHbl II0 TEPPUTOPUU B
nenoM, a 6.04 oTBedaeT Ha BOIIPOC ITPO KOHKPETHHIA CTBOD.

ITomnst ncxogHOTO 00BEKTA MEPEHOCSTCS B BEIXOI TEM 2Ke ITOPsSAOKoM, uTo B 6.03. HykHbIe BHIOUPAIOT-
CsI B AOIIOTHUTENBHLIX ITapaMeTpax, TP COBIIaieHUH UMeHH mo0aBisieTcs mpedukc src .

Kaxk 310 pa6oTaer

Kazkpas TouKa CTBOpa IPUTSATUBAETCH K sTYEeHKe C HauOOJIbIIeH aKKyMyJISIIued B PaguyCce TPUTIXK-
KM, I09TOMY CTBOP CT@BUTCS Ha I'Jla3 PALOM C TaJIbBErOM U IONadaTh MHEIIILIO B TYEUKYy BOOOTOKA He
HyX)HO. OT IPUTSIHYTON SUYelKU cobupaeTCs MOJIHBEIM BOmocOOp, M 10 HEMY CUUTAETCsS 30HaJlbHas
cTaTucTuKa. ['MaBHEIN BOOOTOK TPACCUPYETCS BBEPX II0 PEIIETKE, U3 KaXIOU S4elKM OejlaeTCs 1ar
B cocefia C HauOOJIbIIIel aKKyMYIsIue, ¥ Tak A0 sT9eiKu 0e3 MPUTOKOB.

BomocOopEl coceHUX CTBOPOB Ha OIHOM BONOTOKE BKJIAIHIBAIOTCS HOPYT B Apyra. Kaxkmeii cTBOp
MoJTy4YaeT CBOM ITOJIHEIM GacceliH, a He OCTATOK II0CJie BhIIeieskalero. 3to oraudaeT 6.04 ot 6.03,
TIe TePPUTOPHS OeNUTCs Ha HellepeceKaloluecs 0aCCelHEI.

Y9TO0 cCUHTaeTcsa

Iloka3aTenpb Ilone EnguHUIE
ITnomane 6acceiiHa area km?2 KM?
CpenHsasa BeICOTa Z_mean M
MuHuManbHas BLICOTa z_min M
MakcumasnbHas BEICOTa Z_max M
CpepnHuii yKIIOH GacceiHa slope deg rpanychl (Horn 3x3)
OTmMmeTKa CcTBOpA z_gauge M

IIJIMHa rI1aBHOTO BOJOTOKA stream km KM
ITapmenue BomOTOKA fall m M
CpenHui yKJIOH BOOOTOKa slope ppm OpoMUJIe
CpepHul yKIOH CKJIOHOB Ick o CII sp_slope ppm IPOMHUJIIIE
CyMMapHas OjirHa rOpHU30HTaIeH sp_iso km KM
CpenHeB3BelleHHBIN YKIIOH BogoToKa 1o CII  sp stream ppm npoMuisie
I[InmuHa peyHO ceTH BHYTPU BogocOopa net km KM
I['ycToTa peuyHou ceTu net _dens KM Ha KM?
fAueex B Oaccerine cells IIIT.
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[1ATh moel BHU3Y TAOIUITH 3aIIOTHSIIOTCS TOJIBKO IPU BKITIOUEHHBIX ITapaMeTpax. Tpu Mois ¢ IpH-
CTaBKOM SP_ TOSBISIOTCS IIPHU 3aflaHHOM CeYeHUM T'OPW30HTAajeld, OBa mojs net_ mpu 3amaHHOM
TIOPOTe aKKyMYISINU, HHa4Ye OHU OCTAIOTCS ITYCTHIMH.

BenuuuHa, KOTOPYIO IIOCYUTATh HE U3 4YEero, NMUIIeTCd IIyCThIM 3Ha4YeHHuEM, a He Hy'J'IeM Homnp 3to
Hu3MepeHue, IyCTto 3TO €ro OTCyTCTBHE.

Tpn OJIMHBI, KOTOPHbIE JIEI'KO IIepeinyrarb

B tabnuiie aTpuGyTOB PSIAOM CTOSIT TPHU IIOJIS C OIMHAMH, U [10 KOPOTKMM MMEHaM OHHU He pas3iuda-
10TCs1. B 3aronoBkax TaGIUIIEI aTPUOYTOB CTOAT IIOMIIMCH CIIOBAMHM, HO IIPH BHITPy3Ke B CSV unu mpu
paboTe uepe3 BEIpaXKeHHUS OCTAIOTCSA MMeHa, T03TOMY pa3HHIla Ha3BaHa 3[eCh IIPSIMO.

stream_km - ijiiiHa r71aBHOTO BOJIOTOKA, OT CTBOPA BBEPX 110 HAMOOIbIIIeH aKKyMYJISIITUY 00 UCTOKA.
OpHa MTUHUS, IPUTOKKU B HEE He BXOMIAT.

net_km - OJINHA BCeu pe‘-IHOﬁ CeTHu BHYTPHU Bonocﬁopa, TJIaBHBIM BOOOTOK BMECTE C IIPUTOKaMHU.
3aronHsaeTcs IIPKU 3aJaHHOM IIOPOre aKKyMYJIAILINHN.

sp_iso_km - iyiuHa ropu30HTAIeH, a He BOJOTOKOB. DTO MHOKUTEIb 2li B popMyie CpeqHero yKio-
Ha ckioHOB 1o CII, 1 oH Ha OBa MmopsakKa 0OIbIlle OJIWHEI CETH, IIOTOMY YTO TOPU30HTANIU HUOYT II0
BCel IJIoIaau dyepes3 KaxkKoe cedeHue 10 BeicoTe. [ Bogocbopa B 54 KM? IPpU CEYEeHUU 5 M II0Ty-
qyaeTcs oKojio 2800 KM, ¥ 9TO HOPMAaJbHO.

ITapaMeTpsbI

[TapameTp YTo 3amaéT ITo ymonmgaHnuio / COBET

Bxomxas LIMP

Penved B MeTpax B -
MmeTpudeckou CK.

Touku CTBOPOB TodyeuHBIl CJION, IIO TOYKE Ha -

CTBOpP.

CeueHne ropu3oHTaNe! Ojd Bxmiougaet nonsa sp_. Homse 10

pacuéta no CII, m OTKITIOYaeT.

[Topor akKyMyJIALUU OIS Bxitouaert nionsg net . Honb 0

OJIMHBI PEYHOM CETHU, TUYeeK OTKJTIOYaeT.

Pagmyc nIpuUTAaKKH TOYEK, M OKHO IOMCKa MaKCHUMaJIbHOU 150

(mom.) AKKyMYJISIIUH.

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

Epsilon yknona, M (gorm.) HakroH 3acweinku npu Kak B 2.04
3alO0JIHEHUN.

Bomoc6opEl CTBOPOB [TonuroHE! C aTpuOyTaMH 110 Cco3maéTCs

(TIOJIMT OHBI) TaGJIKIle BEIIIE.

Otuér no crBopam (HTML) Tabnuila Ha KaXX[ablM CTBOD. co3maéeTcs

KmnioueBrie udpeI 110 KazKIOMy CTBOPY AyOIMpPYIOTCS B XKypHaI Processing oByMsi CTpoKaMu, YTOOE
pe3ynbTaT YuTaNCsa 6€3 OTKPHITUS TaOIUIEI aTPUOYTOB.

BricTpas npoBepka Ha IJeMoO

3anyctute 2.07 Oemo-penbed. KpoMme pacTpa oH BeigacT cjiodi Touku CcTBOpPOB (IeMo) - TpHU
TOYKHU Yy TajbBET0B, COBUHYTHIE B CTOPOHY OT BOmOoTOKa. IlomaviTe penbed m 9TH TO4UKU B 6.04 C
pamuycoM IMPUTSIKKU 0 yMoadaHuio. [IoJIUTOHEL JIATYT IO BOZOopa3desiaM, a B OTYETE y CTBOPOB
OOHOTO BOOOTOKA COBIANET HafeHue u OymeT PacTH YKIJIOH BBEPX 10 TEYEHUIO.
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rpaHHHLI IIPHMEeHHMOCTH

HHcTpyMeHT cuuTaeT MopdoMeTpuio 6acceiita U TOIbKO e€. Pacxompl, MOOY/IXM CTOKA, TUAPaBINKa
U CHeroTasiHUEe CO3HaTe/IbHO He BXOOST B 3ajauy, 3TO pacyéTHasi TUOPOJIOTHUS II0 HOpMaTuBaM, OT-
OenbHaAs TeMa. EQUHUIE IpeanoaraloTcsa MmetTpudeckumu, LIMP B MeTpax B METPUUECKOU CUCTEME
KOOpPOMUHAT.

BomocGops! cTposTCS O TOoToIoTnu penbeda. Ha Tepputopusix 6€3 4ETKUX TPAHUI] CTOKA - TIIIOCKUX
Mmo¥iMax, Py TUAPABIMYECKUX ITEPETOKAX U MOANOPax - Pe3yJibTaT CJIEOyeT MPOBEPSATh TUAPOAUHA-
MHYECKHUM MOJEIMPOBAHUEM.

Pacuér o CII 33-101-2003

I'mpgposyioru cYXWTAIOT CTOK 110 HOPMAaTUBHON METOIUWKE, U OBe BEJIMYWHE B HEH onpenesstiorcs Ghop-
MyJlaMHi, KOTOpPEIe He COBIIamaloT ¢ pusmdeckumu. [lapaMeTp cedyeHHe TOPH30HTAIeH BKI0YaeT
WX PACYET, HOJIb OTKJTI0YaeT.

CpenHuil YKJIOH CKJIOHOB ICK cunTaercs 1o ¢popmyie
Ick = h - Xli/ (2A),

rme h - ceuenue ropuloHTasney, 2li - cymMmapHas [OjiMHA TOPU30HTAJIed B Ipepesiax Bogocbopa, A
- ero 1Iomagb. ['OpU30HTANIN pajfu 3TOT0 HE CTPOSATCS, AJIMHA CYUTAETCS MONCYETOM II€PEeXOMoB
yepe3 YPOBEHDb MEXKY COCEIHUMM STYelKaMU U BHIBOOUTCS B 1oJie sp_iso_km.

Ick aT0 He pusmueckut ykioH. Ha mnockoctu dhopmya HaéT MOJIOBUHY TAHT€HCA, IOTOMY YTO JBOU-
Ka B 3HaMeHaTeJle YYUTHIBaeT IBYCTOPOHHOCTE CKJIOHOB, BOZla CTEKaeT K BOLOTOKY C 000uxX GOPTOB
OONMWHEL. BemnunHa OCMBICIIEHHA TOJIBKO BHYTpU MeTonuKu CII, TO3TOMY IeKUT OTHEeNbLHEIM IT0JIEM
pAnoM ¢ GU3NYECKUM YKIIOHOM, a HE BMECTO HETO.

CpeI[HeBElBeHIeHHLIfI YKJIOH BOOOTOKA CUYHUTAETCA KaK IMPOU3BEOIEHHME YAaCTHBIX YKIJIOHOB Yy4aCT-
KOB MexXKIOy TOYKaMHu HeperH6a HpO(bI/IJ'[H, KaXObIM B CTEIIEHU IOOJIM CBOeM IImHBIL. Ha POBHOM IIPO-
(bnne COBIIaa€eT C IIPOCTHIM IMMaJ€HWEM Ha OJIMHY, Ha JIOMaHOM IaéT MeHbIle, Bedb PeKa C KPYTEIM
BEPXOBLEM H IIOJIOTUM HHW30BEEM OOHHWM OTHOIIIEHHMEM HE OIIMCEIBA€TCs.

[ cpaBHEHUS B BHIXOJle OCTAIOTCA U (pU3NUeCKUe BeTUYUHH - slope_deg (cpegHuil yKIOH s4yeek
o Mmetony XopHa) u stream_ppm (nageHue BOOOTOKa, OHeJIEHHOE Ha ero OJIUHY).

[I1uHa pedHOM CeTH

[TapaMeTp MOPOT aKKyMYJISIIIMH IJIsI I/IMHBI PEYHOM CeTH BKIIIoYaeT nonsd net_km u net_dens,
HOJIb OTKJTIOYaeT.

CeTb 9TO SUEUKHU, B KOTOPHIX aKKyMYJISIIUs JOCTUTJIa IOPOTa, TO €CTh TOT Ke ITPU3HaK BOOOTOKA, YTO
B 6.02 PeuyHasi ceTh. [[JIMHA CUUTAETCS II0 3BEHBLSIM PELIETKU CTOKA, AUaroHajibHOE 3BEHO BECUT
KOPEHB U3 OBYX Pa3MepoOB SUEeUKHU, I03TOMY YKCJIO COBIIaAaeT C OJINHOU JIMHUY, KOTOPEIE IIOCTPOUIia
ObI 6.02 Ha TOM XKe ITOpoTe.

3BEHO 3aCYUTHIBAETCSI, TOJIBKO KOrfa 00e ero ss4eiku BHyTpUu BogocOopa. 3BeHO, yXomsIllee 3a rpa-
HUIly, IPUHAOJIEXKUT yXKe cocegHeMy Bonoc6opy, ¥ OTPUOKUCHIBATL €r0 CIofla 3HAYMJIIO OBl CUMTATh
OLOHY PEKY OBaXKOHI.

ITopor pelllaeT, 4YTO CYUTATh BOZOTOKOM, M [OjINHA CETH MeHSeTCS BMecTe C HUM B pa3bl. Ha ma-
JIEHBKOM IIOPOT€ CETh IIPOpacTaeT B KaXKAyIO JIOKOWHY, Ha OOJIBIIIOM OCTAIOTCS TOJIBKO KDPYIIHEIE
BopmoToku. [ToaToMmy umcno 6e3 yKasaHUs mopora He 3HAYUT HUYEro, ¥ B XypPHaJ IIOPOT MHUIIETCS
PAZOM C OJINHOU.

I'ycroTra cetn net_dens 3To mvHa ceTH, OeléHHas Ha IUIolagb BogocOopa, B KUJIOMeTpax Ha
KBaJIpaTHBIM KUIoMeTp. Benuunna 6e3pa3MepHasi 10 CMBICITY U CpaBHUMAas MeXay OacceiiHaM¥u, B
OT/INYME OT CAaMOU [JIUHEI.
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6.05 Bomocoop. JINHUHU U KOHTYPHI (KaHaBbI, KapbepPhbl)

HWHCTPYMEHT CUMTaeT IIJIoIagb Bogocbopa IpuEMHNKA - HarOPHOM KaHaBHl, JIOTKA, KIOBETA JOPOTH
WM KOHTYpa Kapbepa. Bompoc cTaBuTcs Tak. Kakyio Iolagb mepexBaThIBA€T MPUEMHUK, €CIIH
caMmoro npuéMHuka Ha [IMP emnié HeT.

ITons ucxogHOTO 06HEKTA MEPEHOCSTCS B BEIXOI TEM K€ IOPAOKoM, uTo B 6.03. HyxkHbie BEIOUPAIOT-
Cs1 B IOIIOJTHUTENBHEIX ITapaMeTpax, IIPU COBIIafleHUN UMeHU nobaBisieTcs npedukc src .

Kaxk 3To pab6orTaert

BpezaTth Tpaccy B penbed A5 3TOTOo He HYKHO. Tpacca pacTepudyeTcs B S4elKH Ipufia, BCe OHU
OepyTcs IpUEMHUKAMM, 1 BogocOop cobupaeTcs: KakK MHOXKECTBO sSTUeeK, Yel MyTh CTOKa IPUXOAUT
B M00yI0 sSTYeWKYy Tpacchl. Tpacca MozKeT OBITH TOMaHOM, MOXKET IlepeceKaTh BOOOpPa3mes, MOXKeT
BEIXOOUTH 3a paMKy LIMP - Hapy>KHas 94acTb IPOCTO HE y4aCTBYET.

PacTepu3anus UOET C MIaTOM TOTbIYEHKY, TO9TOMY Ha U3JIOMaxX ¥ QUaroHaIsIX TPACChl HET MTPOTyC-
KOB, Yepe3 KOTOPhIE BOAA «IIpoTeKana» 6k MUMO MTPUEMHUKA.

Bopmoc6opsl cocemHUX Tpacc BKJIaAbIBAIOTCS OPYT B Opyra, HUXKHSAS II0 CKJIOHY KaHaBa IOIydaeT U
TO, YTO IIepexXBaThIBAE€T BEPXHASA. ITO TO K€ IIOBEOEHUE, UYTO Y CTBOPOB B 6.04, 1 OHO IPaBUJIBFHOE -
Kaxkpjas Tpacca I1ojIy4JaeT CBOU IIOJIHBIM BOmocOOp, a He OCTaToK.

KoHTyp BMeCTO JTUHUU

Bxomom IIPUHUMAIOTCA U JIMHUU, X ITIOJIUT OHHEIL. I[Tonmuron cuutaeTcsa HpI/IéMHI/IKOM LEeJINKOM, U KOHTYD,
U BCH IIJIOIIaOdb BHYTPH.

[nst Kapkepa 3TO IPUHIUNNAIBHO. BHYTpY OH mempeccus, mocje 3aloTHEHUs TOHUKEHUHM Halrpas-
JIEHUS CTOKA TaM CTAHOBSTCH YCIIOBHBIMH - ITOPSAAOK 00X0ma IJIOCKOY 3a/IMTOM ITOBEPXHOCTH Ha3Ha-
YaeT MX IPOU3BOILHO. ECy MpHEMHUKOM B3SITh TOJBKO JIMHUIO O0PTa, YaCcTh BHYTPEHHUX SA4YeeK
«CTE€YET» MMUMO HEE 10 3TUM YCJIIOBHBEIM HAIpaBJIEHUSM M YBEOET 3a co0oi BHemrHMe. Onopa Ha BCIO
BHYTPEHHOCTh CHUMAaET BOIIPOC O HalpaByieHuax B sMe. KakoBEI ObI HU OBLIIM 3TU HAIlPaBJIEHUS, BCA
eé myolangb yXke B BogocOope, a CHapyKu BoJla TPacCUPYyeTCs 110 pealnbHOMYy penbedy.

BHyTpeHHMe KOIblla IIOJIUTOHA BXOOSAT B IPUEMHUK HapaBHE C OCTAJIbHOM IJIOMIAIBIO - BHEIITHETO pe-
nmeeda BHYTPHU KOHTYypa HET. MynbTUIONMUTOH oOpabaThiBaeTcs 1Mo 4actsaM. O6BOgUThE OOPT JIMHUEH
00JIbIlle HE HYXKHO, TOHAETCS TOTOBBLIN KOHTYP.

Bpe3ka Tpaccsl

OTpenpHas ranoyka Bpesars Tpaccy B penbed oTBeuaeT Ha OPYrod BOIPOC - YIEPKUT JIU KaHa-
Ba IIOTOK, €CJIM OHa MeJibue MeCTHHIX (opm penrveda. Bpeska omyckaeT penbed BOOIb TPAcChl Ha
3aJjaHHYIO TIyOWHY, ¥ JaiblIe CTOK CYUTAETCH yKe 0 U3MEHEHHOMY pebedy.

Bpe3ka MeHseT rupoJIOrUI0 HaMePEeHHO, II03TOMY I10 YMOJIYaHUIO BHIKIIIOYEHA, a pe3ysbTaT 3aBU-
CUT OT 3amaHHoi rinyouHEl. @aKT Bpe3KM U IiiyOuHa IledaTaloTcs B XKypHal ¥ nonapgaior B HTML-
OTYET, YTOOH! ITUDPY HENMb3sI OBLIO IPUHSATE 3a PACUET II0 UCXOOHOMY pernbedy.

YTO0 cuHTaeTcs

IToka3arenb ITome Enuanne
IMnomame BomocGopa area km2  km?
CpepHas BEICOTA Z_mean M
MuHrManbHasa BEICOTa Z min M
MakcumanbpHas BEICOTa Z max M

CpepmHuii yKIIoH BogocOopa slope deg rpanyce (Horn 3x3)
I[InuHa TpaccH uiIx KOHTypa trace km KM
[Mnomane NpuéMHNUKA seed km2 kM2
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IToka3aTensb ITone Egunauie:

fyeek npuéMHUKA trace cells 1.
fgeek B BomocbHope cells IIIT.
ITapaMmeTpsI
[TapameTp Yro 3amaér ITo ymonyaHuio / COBET
BxomHas IIMP Penved B MeTpax B -
meTpuyeckou CK.
Tpaccsl U KOHTYPEHI JIMHUYM UM TONMUTOHEI, 10 -
00BEKTY Ha IPUEMHUK.
Bce 00beKTH KaK OIMH O61muit BogocO0op BMECTO BBIKJI.
BOmOCGOp OTHEJIbHBIX.
BpesaTth Tpaccy B penbed [IpoBepka ymepKaHUA IOTOKA.  BHIKIL.
I'mybuHa Bpe3KH, M (Ior.) HackonbKo OnyCTUTH penbed 2.0
BIOJIb TPACCHI.
3anoMHUTL TOHUXKEHUS [TonroToBKa penbeda mnepern BKJI.
pacyeéToM CTOKa.
Epsilon yknona, M (gom.) HakmoH 3achIIKYA IPU Kak B 2.04
3aI0JIHEHUN.
Bomoc6ope! Tpacc (IOIHUTOHE) [TonuroHs! ¢ aTpubyTaMu 110 co3maeTcs
TabuIle BHIIIIE.
Otuér o Tpaccam (HTML) Tabmnurla Ha KaXOyio Tpaccy. co3maéeTrcs

BricTpas npoBepka Ha IeMoO

2.07 Oemo-penbed BrimaeT cinoii Tpacchl KaHaB (AeMO0): HarOPHYIO KaHaBY BHIIIE CUJILHOTO Tallb-
Bera U KIOBET HUXKe II0 CKJIOHY, 00e JoMaHBle C u370MoM. ITomaiiTe penbed u 3TOT cioi B 6.05.
Bopoc60op moKeH Jieub BHIIIE TPACC MO CTOKY M VIIEPEThCSA B BOJOPA3ENikl, a He B paMKy I'pufa.

l"pannum IIPHAMEHHMOCTH

I/IHCpr'MeHT OTB€4YaeT Ha BOIIPOC O IIJIOIIaau, a HEe O pacxone. Pacxopsr, MOOYJIX CTOKaA U IIPOITYCK-
Hasi CHOCOOHOCTh KaHaBHI - paC‘{éTHaH TUOPOJIOTHUSA II0 HOPMATHUBAM, U B 3aa4y He BXOOAT. EguHuIb
IIpenroyaraloTcsa METPUYECKUMMU.

Bopmoc6ops! cTposiTcs 1Mo Tomojioruu penbeda. Ha Tepputopusix 663 4ETKUX I'PAHUIL CTOKA - IIJIOCKUX
noﬂmax, IIpU TUOPABJINYECKHUX IIEPETOKaX U IIOAIIOPaX - Pe3yJIbTaT CIIeAyeT IIPOBEPATE TUAPOAUHA-
MUYECKUM MOOeIUpPOBaHUEM.

6.06 OTYeT 1Mo TOTOBOMY BOI0OCOOPY

NHCTpyMEHT cunTaeT MOPGOMETPHUIO IT0 TOTOBBIM ITOTUTOHAM BOAOCOOPOB - IJIOIIalb, CPEAHIO U
KpallHUe OTMEeTKH, CpeIHUM YKIOH 6acceliHa, OJIMHY I'JIaBHOTO BOOOTOKA U ITaJleHUe.

OH HyXeH TaM, I'me BogocOop yxKe eCTh, HApHCOBAH BPYUYHYIO, B3SIT U3 YYXKOT'O IIPOEKTA MU II0-
CUHTAH APYroi mporpaMmoii. ['paHuIlsl He MepPeCcYUTHIBAIOTCS - PACYET MAET II0 TOMY IIOJIUTOHY,
KOTOPHIN ITOfIany, HavYe OTBET ObLI OBbI ITPO OPYTO¥M BOZOCOOD.

[TapameTp YTo 3amaét [To ymonmganuio / cOBeT

Bxopuas LIMP PacTp oTMeTOK, 110 KOTOPOMY -
CUUTAIOTCA XapaKTEePUCTUKHU.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

[Tonmurous! Bomoc60poB

T'oTOBBIE KOHTYPHI, IO
KOTOPHIM CUMTATh.

ToukY 3aMBEIKaHUSA CtBopel. IlycTo - TOUKa IyCTO
OepéTcst o HaubOIbIIeH
AKKyMYJISIIUU BHYTPU
IIOJINTOHA.
CuuTaTh OJIUHY BOOOTOKa U TpebyeT TpaccupoBku 1mmo LIMP  BKJ1I04eHO
nageHue U 3aMeTHO IOpoXKe
OCTaJIbHOTO.
CeuyeHue ropu3oHTaNen Ojs Bkmiougaet nons sp_. Home 10
pacuéTa o CII, m OTKJIIOYaerT.
[Topor akKyMyJIAaLUU DI Bxitouaet nionng net . Honb 0
ONIVHLI PEYHOU ceTHu, s4eekK OTKJII0YaeT.
Paguyc npuTsaXkKu ToO4ekK IIBUTaeT CTBOP K SAYEUKE C 0
(mot.) HauOobIIel aKKyMynauuei
mo6IM30CTH.
3anomMHUTL IOHUXKEHUS (OoI.) be3 3anonnenus Bona BKJIIOYEHO
OCTaHaBNIMBAETCH B JIOKAJIBHEIX
amax ITMP.
Bomoc6ops! ¢ BrIxof: Te 2Ke IIOJIUTOHEL C -
XapakKTepUCTUKaMu OO CAHHBIMU IIOJIIMHU.
ITons1 BBIXOGHOT O C/I051
IToka3aTenb TTone EpuHue
IInomans BogocHopa area km?2 KM?
CpenHssa BEICOTa Z_mean M
MuHuManbHas BEICOTa Z _min M
MakcumanbHasa BEICOTA Z_max M
CpepnHuii yKII0H Bogocbopa slope mean rpanych (Horn 3x3)
OTMeTKa TOYKH 3aMBIKaHUS Z_gauge M
IIJIHa rI1aBHOTO BOJOTOKA stream km KM
ITapmenue BomoTOKA stream fall m M
CpepnHuil yKIIOH BOOOTOKa stream ppm IIPOMHUIIIIE
CpepHul yKJIOH CKJIOHOB Ick mo CII sp_slope ppm IPOMUJIIIE
CyMMapHas A/iiHa FOPH30HTAJIeH sp_iso _km KM
CpenHeB3BeUIeHHBIN YKIIOH BOgoTOKa 1o CII  sp stream ppm npoMuisne
[nuHa peuHo#l ceTH BHYTPU BogocHopa net km KM
I'ycTroTa peuHoOl ceTu net dens KM Ha KM?
Croco6 BeIOOpPA TOYKHM 3aMEIKAHUS outlet -
fgeek B BomocHope cells IIIT.

IMTons c Hpe(bI/IKCOM SP_ 3allOJIHAIOTCA IIPHU 3aJdaHHOM CEHEeHUNU FOpH3OHTaHeﬁ, noJsst net_npu 3agaH-
HOM IIOPOre aKKyMYJIAIINHY, I10JI1 BOOOTOKA IIPU BKJIIOUEHHOM rajIouyKe OJINHBL. B oCcTambHBIX ClIy4asaXx

OHH OCTAIOTCHA IIYCTBIMH, a ITYCTO 3TO OTCYTCTBHE U3MEPEHUA, HE HOJIb.

Tpu ouHEL B 3TOM TabJulle IerKo IIepenyTaTh, U pa3Hulla MeXKay HUMHU CyIecTBeHHasd. stream_km
9TO [JIMHA T'JIaBHOTO BOAOTOKA, OJHOM JIMHUM OT TOYKU 3aMBIKaHUA [0 ucTokKa. net_km 3To mgnmuHa
BCeil CeTH BMEeCTe C IPUTOKaMu. Sp_iso_km 5To gyirnHa ropu30HTaIeH, MHOXKUTENb 2li B hopmyre
yKIIOHa CKJI0HOB 10 CII, ¥ oHa Ha OBa mopsigKa 00JIbIlle OJIMHBI CEeTH, IIOTOMY YTO TOPHU30HTAJIN UOYT
II0 BCEeH IIOMIagM Yepes3 Kaxkaoe cedeHwue 1o BeicoTe. [ BomocGopa B 54 KM? IIpHU CEYEHUH D5 M

BRIXOOUT 0KO0JI0 2800 KM, 11 9TO BEpPHOE YHCIIO, a He COO.
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B 3aromoBkax TaGIHUILI aTPUOYTOB CTOSIT IIOAIIMCH CIIOBAMHM, HO IIPU BHIIPy3Ke B CSV u B BrIpaxe-
HHSIX OCTAIOTCS MMeHa II0JIeH.

Touxka 3aMbIKaHHUSA

[nuHa BOJOTOKA ¥ MafieHHue OTCYUTHIBAIOTCS OT TOYKHU, Kylda CTEeKaeT Boma. [Ipu MOCTPOEHUH BOMO-
cOopa OHa U3BECTHA U3 CTBOPA, @ Y TOTOBOT'O IIOJIUTOHA €€ HeT.

Ecnu Touku 3agaHbl, 6€pPyTCsS OHH, ¥ CTBOP HINETCS BHYTPH KaXKOOTo IoNuroHa. Eciu He 3amaHHI,
GepéTcs stuelika ¢ HauOOoNIbIel aKKyMy IsIiied BHYTPU KOHTYpPa - UMEeHHO C HauOOoIIbIIed aKKyMYyJIs-
1rel, a He camas Hu3Kas. Husmas Touka MOXKeT 0Ka3aThCs B ssMe BHYTPH IIJIOIIAAHN WX Ha KpPaio,
3aIeBIIIeM COCEQHIOI0 MOJIMHY, ¥ BOIOTOK MOTSHY/CS OB He Tyma. B mose outlet 3ammcano, Kakoi
crroco6 cpaboTai Oyt Kaxkagoro IIOJIUTOHaA.

BopmoTok o6pe3aeTcst rpaHullel IOJIUTOHA, OJINHA CYUTAEeTCsI BHYTPU 3aJaHHOTr 0 Bogoc6opa, a He 110
BCeH Tpacce, KOTOpPasi MOXKET YUTHU 3a ero IPeHesIh.

IToJst ICXOOHEIX ITOJIMTOHOB COXPAHSIIOTCS, PaCYETHEIE NOMMCHBAIOTCS K HUM. [Ipu coBnagmeHnn nMe-
HY K PAaCYETHOMY II0JII0 JobaBnseTcs cyddukrc.

PacuéTt mo CII 33-101-2003 u ninHa peYHOH CeTH

CuunTaloTCAd Te JX€e BEeIUYUHBI U TEMHU XKe ¢opmysiamMu, 4To B 6.04 OTuéTt mo crBOpy. [TlapameTp
cedyeHHEe TOPU3OHTAIEH BKIIIOYAaeT CPeOHUM YKIIOH CKIIOHOB ICK ¥ CpeqHEB3BEIIeHHHIN YKIIOH BO-
OOTOKa, MapaMeTp HOPOTr aKKYMY/JISIIIUHU - OJINHY PEYHOU ceTu U eé rycrory. Pazdop dbopmyn u
CMEICJI KaXK[0T0 II0JIS OIUCAHEL TaM XKe.

Otnuuune ogHo. Pu3nyeckuil YKIOH OacceliHa JIEXKUT 37ech B mojie slope_mean, a e slope_deg.

6.07 JINHHHU CTOKA OT TOYEK, IHHUH M KOHTYPOB

Kynma creuéT Bozma u3 3agaHHOro Mecra. OT KaXKAo¥ CTapTOBOM AYENKU MHCTPYMEHT UIOET BHU3 110
CKJIOHY II0 HallpaBJIeHUSAM CTOKa D8 u pucyert npouaeHHBIN IYyTh JTUHUEU.

[TapameTp Yrto 3amaérT ITo ymonm4gaHuio / COBET
Bxopuas LIMP Penbed B MeTpax B METPOBOU -

CuUCTeMe KOOpAuHaT.
OTkyna cTekaert To4KH, TUHUYU UNTU KOHTYPHL. -

TouKka JaéT ogHy STYEeMKy,
TIMHUS T9eUKU 10T co00,
TMOJIUTOH BCE SYENKU BHYTPH.
[IpuéMHUKYT Bomoémel, peku, KaHaBHI. -
Tpacca octanaBnuBaeTcCs,
IpUuasg B HUX.
OcTaHaBIMBaTHCA Ha OcTaHOB B A4€elKe, Kyaa 0
BOIOTOKE: IIOPOT, TUYEEeK cTekaeT OoJIbllle 3aJaHHOI'O
Konu4yecTBa s4eek. [lopor ToT
Xxe, 4T0 B 6.02. 0 = BHIKIIL.

OcTaHaBIMBaTLECSI Ha OcTaHoB TaM, T'Ie IMOTOK 0

BBITIONTa2KMBAaHUH: YKIIOH, TepsieT cuny. 0 = BHIKIIL.

rpagychHl

[InuHa 1oIororo y4acTtka, M Kopoue 3To#i AIWHE OJIKA 50
MIPOITyCKaeTCH.

30Ha 3apoXOeHus: YKIIOH, OT160p Tpacc, y KOTOPHIX eCThb 0

TpagychHl OOCTAaTOYHO KPYTOM y4acTok. 0

= He IIPOBEPSTh.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

LIHa 30HBI 3apPOXKOEHUSA, M Kaxkoit gnuHbl OJIKeH OhITh 100
KPyTOU y4acCTOK.
OOpHBIBaTh TPACCY IIpH Tpacca oOpEIBAETCS, BIUBIIUCHL CHSTO
CITUSTHUHU B y2Ke IIPOUAEeHHYIO.
CrnaxxmBaHME TPacCCHI, Ckpyrnenue ctyneHeu D8 gna 0
urepauui (go.) yepTexka. OTMETKYU He
MEHSIOTCH.
[TepeHecTHu OIS UCXOOHOTO Kakue aTpuOyTH HCTOYHHKA -
obbekTa (morr.) JieYb B TPACCY.
3anoIHUTL BIaOUHEL [Tnaumon-Ilap0y nmepen BKIL.

TpacCUpPOBKOU. MIHaye yTh
OCTaHaBJIMBAETCS B IEPBOU XKe
siMe.

IInomagHbIe HCTOYHHUKH. KaHaBa B BOCEMb T4eeK MaéT BOCEMb JIMHHM, KOHTYP OTBajla CTOJILKO,
CKOJIbKO sSTYeeK OH HaKphIBaeT. HuxKe 10 CKJIOHY TPACCHI CXOIOSITCS B OMHO PYCJIO, U 6e3 0OphIBa 110
HeMy IPOUOET Kaxkmas - THICAYA sSUYeeK OTBajla JacT THICAYY KOIIHH omHoro pycia. ®naxkok O0psI-
BaTh TPAcCCy NMPH CJIUSTHHUH IIPeBpalllaeT IyYoK B [epeBo, The Kaxaas s4uelika IpoiaeHa OOuH pas,
a CBSI3HOCTH COXPAHSAETCS, TPAacca MOBOIUTCS OO MECTa CIUSHUSA.

30Ha 3apozKaAEeHHsI OTOUPAET TPACCH MO0 KPYTU3HE, OCTAIOTCS T€, Y KOTOPHIX €CTh YY4aCTOK Kpyde
3aJaHHOTO yIjla ¥ He KOpPOoYe 3a[aHHOM [INHEL. TakK WIMyT CXOJ JIaBUHEL - OHA CPHIBAETCS TaM, TOe
CKJIOH [IePKUT KPYTU3HY Ha IPOTSIKEHUU, a He B OOHOH siuelike. OOBIYHBIE ITOPOTH 25 IPayCcoB U
COTHS METPOB, [I/INHA HaWOeHHOI'0 y4acTKa ITHUIIETCS B IIOJIe steep m.

BrInonazkuBaHHe 00pHIBAET TPACCy Y TOOHOXKMS CKJIOHA, Ha Teppace, Ha moiMe. YKJIOH MepsieTcs
OCPemHEHHO 110 ITOCJIEJHUM MeTpaM IIyTH, U OJINHA 3TOr0 yJacTKa 3afmaéTcs psspoM. KopoTkas nmonka
BHYTPH KPYTOTO CKJIOHA CpefHee He YPOHUT U IMPOIIYCKAETCS, HAaCTOSIIee BHITIOIaXKUBAHNE YPOHUT.
PexeTcs o Havaly y4acTKa, 3TO ¥ €CTh MECTO, I'le IIOTOK PaCTEeKaeTCH.

ITouemy B rpaaycax. [Toporu 3amaroTcs yriioM, a He OTHOIIeHHeM. JIaBUHHbIE U TeOTEeXHUYEeCKUe
KpUTEepUU NULIYT B Irpamycax, ¥ pacTp YKJIOHa y Tornorpada Toxke B Irpagycax.

Hpnqnna OCTAHOBKHM IIUIIETCHA B II0JI€ reason U PA3JIMYAE€T YEThIPE ClIydasd:

* CTOK - HUXKE HEKYyIa;

» Kpamu nucra - penbed KOHYUIICS;

e IIpuéMHMUK - IPUIIIIH B 3aIaHHBIN BOJOEM MU BOOOTOK;
e CiausiHHe - TpPacca BIIUIACh B YKe IIPONIeHHYIO.

ITonsa BEIXOOA:

* src_id - HOMep UCXOOHOTO OOBEKTa;
* cells - KOIUMYECTBO STYEEK;

* length_m - OJIMHA IIyTH;

* drop_m - IIepernan;

* slope - CDEOHUU YKJIIOH;

® z start ¥ z _end - OTMETKU KOHIIOB;

* reason - IPUYMHA OCTAHOBKHU.

Tpacca D8 upméT mo BoCcbMU HANPABIEHUSIM U IIOTOMY BHITJIIIUT CTYHEeHSIMU Iof 45 rpagycoB. 9To
CBOMCTBO MeTO[a, a He omnbKa, U CrilakvBaHUe CKPYTJIsSeT JIOMaHyIo [Ojid YepTexka, OTMETKU IIPU
9TOM He MeHSI0TCSA. JIMHUA CTOKa IMOKa3bIBaeT IIYTh II0 TONOJIOTHU penbeda U He YUUTHIBAeT HU
BIUTHIBaHUE, HU IIOOIIOD, HU TPYOHI.
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6.08 CTBOpPBI U KPUBHBIE PACX0I0B

I'maBHBEIM WHCTPYMEHT Tpynmbel. [Io CTBOPY M OTMETKaM CTPOUT Tabmuuy u rpaduk 3aBUCUMOCTH
pacxoma OT OTMETKHU.

Kak cuurTaercsa

ITpoduns 6epéTcs Mo BepIIuHAM CTBOPAa, OTMETKa M3 Z BepIIWHLL. IIpoMepeHHas OTMEeTKa TOYHee
mo6oi Mogenu pebeda, II03TOMY MCTOYHHKOM CITY2KAT caMa I'eOMEeTPHsI CTBOPA, a He cpe3 LIMP.

ITpoduns menuTCs Ha JIEBHIHM Oeper, pyciio u npaseiii 6eper. CuuTaTh pa3menbHo 00s13aTENbHO, BeIb
IIEPOXOBATOCTD ITOMMBI 1 PyCJia Pa3/IMYaeTCs B Pa3hl, U €IUHBIN CUET 3aHUXKAET PYCIOBYIO COCTaB-
nsomryio. Ha KaXaoM ydyacTKe CUMTAIOTCS MJIOIafAb XKWBOTO CEYEHWUs, IIUPUHA 110 3epKajly, CMO-
YeHHBIN IepUMETP U TUApaBINdYeCKUN paguyc, 3aTeM pacxop 1o popmyne Manuuura. CyMMapHBIi
pacxopn ecTb CyMMa y4aCTKOBEIX.

CMOYeHHEIN ITepuMeTp 0epETcs 1Mo TBEPOBEIM I'PAHUIIAM, TO €CTh II0 IHY M 0TKOocaM, 0e3 BepTHUKAIIb-
HBIX TPAHUI] Y4aCTKOB. MeTOOUKM 30eCh PACXOMSITCS, U IIPUHSTO ITPOCTENIIIee U3 CoTJIallleHU M.

YuyacTku

3amaéTcst OMHUM M3 ABYX CII0Cc000B. JInG0O CTBOP MPUXOOUT OOHOM IMHUEH, a TPAHUIILI CTOSIT B TIOJISAX
paccTosTHUSMH 10 MPOoduUITI0. JInbo TpeMs: TUHUSAMHU C MTOJIEM POJIX U OOIIMM MMEHEM, W TOTOa pas-
OMBKa XKUBET B reOMeTPUH, KaK I'UIPOJIOTH U PUCYIOT npodunu. Bropoii criocob nmpennodTuTenbHee,
PacCTOSTHUS BPYYHYIO HEe HYXKHHI.

IITepox0oBaTOCTH U YK/IIOH

BepyTcst u3 moneld CTBOpa, a He U3 MTapaMeTpPOB MHCTPyMeHTa. [IpuurHa He B yno6cTBe. CTBOPOB
MHOTO, V KaXKJIOTO CBOUM 3HAYEHMS, U IapaMeTpaMMu 3TO He BHIPA3UTh, a KaJIuOPOBKa IIPU IOJIIX
CBOIOUTCS K IIpaBKe Tabnuilsl. [lapaMeTprl CciIyKaT yMOJT4YaHUEM [Jig CTBOPOB 6e3 Mojiel, IPUHSTEHIE
3Ha4YeHUs [Ie4aTalTCs B XKypHall.

YKIJIOH yMeeT CYUTATHECS IO IeNoYKe CTBOPOB. Eciu 3a7jaHEl KHJIOMETPaXX U OTMETKH OHA, YKIIOH
Kaxkaoro 6epéTcs K cocegHeMy 110 Pa3HOCTH OTMETOK ¥ PACCTOSTHUIO BIOJIb PeKU. B cyImecTByomein
MTPaKTHUKE ero TMPOMUCHIBAIOT OTHOCUTETFHO MTPEABIAYIIEro CTBOPa BPYYHYIO, 3[ECh Ta JKe BeTUYuHa
BBEIXOUT M3 aTpuOyTOB cama.

ITonsi m eguHUNILI  CTBOPHI Ha BXOJeE:

noie 4TO eOUHUIIEL

sec UMs CTBOPAQ, II0 HEMY TEKCT
TPYIIUPYIOTCS TUHUU

km KHUJIOMEeTpaX OT YCThA KM

role pOJIb IMHUM IIPHU ITIofade TPEMS TEKCT: JIEBBHIN, PYCJIO, IpaBhIi
JIMHUSIMU

div_1, div_r TPaHUIIE YYaCTKOB, M

PacCTOsTHUS IO TPODUITIO OT
Hadaja JUHUN

n_left, n_channel, n_right IepoOX0BaTOCTh MaHHMHTA I10 6e3pa3MepHas
y4acTkaM
slope VKJIOH BOOHOU IOBEPXHOCTH M/M

Tabmuiia mpoMepoB Ha Bxome 6.10 HeceéT momns sec, dist, elev 1 km. IToje dist 9TO pacCTOSHUE II0
CTBOPY B METpPaAX, elev aOCOJIIOTHASI OTMETKA B MeTpax. PacuéTHbie moius IIePEeHOCATCHdA, €CJIn OHU
€CTb.
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Tabmuila pacxomoB 06eCcIIedYeHHOCTH HECET prob B MPOIEHTaX U q B KyboMeTpax B ceKyHOy. Tabmuia
HabOIIOmaeMBIX YPOBHEH HECET level B MeTpPax U label TEKCTOM.

KpuBasi Ha BBIXOIe HECET level M, area M?, width M, perim M, radius M, v M/C, q M3/C, n 6e3pa3MepHYI0 U
slope M/M.

YepTEXK CTBOPOB HECET TIOJIA sec, km, kind (4WaCTh yepTezKa), part, row, text ¥ value. JIMHUS y4acTKa B
HEM HECET eIllé XapaKTepPHUCTUKHN Ha OTMeTKe IIofBaa:

* level, width, area, perim, radius, v, q, n ¥ slope B T€X K€ €IUHUIIAX, YTO Yy KpI/IBOfI;
* depth avg - CpengHssd rTyOMHA B MeTpax;

® gq_pct - 4OJIA OT CYMMapHOTI'O pacXoaga B IIPOLIEHTaX;

®* part_no - HOMEp y4YacCTKa;

® soil U cover - T'PYHT U IIOKPBITHE, IIPUXOOAT IIYCTBIMUA U 3AIIOJIHAKTCSA BPYYHYIO.

OTMeTKH 3eMJIn OTOEeJIbHBIM CJIOEM HE BBIXOOAT. OTMeTKa JIeXKUT B Z BEPIINH HpO(I)I/IJ'[H, U IIOOIINUCHU
0epyTCsi CTUIEM U3 T€OMETPUH.

YpoBHU IO CTBOpPaAM Ha KapTe HecyT sec, level M, g M3/C, prob IIPOIIEHTHI, label IOOIKUCH U kind (BHUM
VPOBHSI, prob PAaCUETHHIH, obs HaGIIOaeMbIi).

B Kakux eOUHHIIAX YKJIOH Oe3pa3MepeH, 3TO OTHOIIeHHe IMaJeHus K OIHHe, MeTp Ha MeTp. B
MOJISIX U ITapaMeTpax OH 3afjaéTtcs umeHHO Tak, 0.0004, a He B TPOMUIITIE.

[ITepoxoBaToCTh 3afgaeTcs Koapdunuentom Mauuuura, 0.030 gna uucrtoro pycna, 0.070 gns 3apoc-
el moiiMel. CTporo roBopsi, KoahdunueHT He Oe3pa3MepeH, Pa3MepPHOCTh IpsiYeTcs B popmyrie,
o3ToMy GhopmMyia MeTpUdIecKas.

Pacxop BEIXOOUT B KyOOMeTpax B CEKYHY IPH IJIOIIAAN B KBaZpaTHLIX MEeTPaxX U Paguyce B MeTpax.
s ¢yToB popmyna nmorpebdoBania OB CBOET0 MHOKUTEIIS.

ITons ¢ oxxumaeMBIMU MMeHaMH - sec, km, div 1, div 1, n_left, n channel, n_right, slope - nogxsaTsI-
BaloTCca 6e3 yJacTus II0JIb30BaTesIs, TogXBadeHHbIe ITevaTaloTCs B XKypHasl. fBHBIN BHIOOD Bcerna
CTaplile HaugeHHOTrO.

YpoBHH

Pacxomsr o6ecrieueHHOCTH - 1, 5, 10 IIPOIEHTOB - MOmA0TCsI TabIuIel map o6ecneYeHHOCTh-Pacxo.
CuuTaTh UX U3 PIOOB HAOITIONEHUN MHCTPYMEHT He 6epPETCS, 9TO TMAPOJIOTUYECKast CTaTUCTHUKA. 1o
KPUBOM KaXKOOMYy pacxofy HaXOOUTCS OTMETKa, ¥ YPOBHU BBHIXOIAT JIMHUSMU B YEPTEIKHBIX KOOP-
OUHATaxX C TOTOBHIMU mopnucsamu Bupga YBB1%, kak Ux ¥ HaHOCAT Ha TUAPOCTBope. Pacxop Bhiie
KPUBOU [AE€T NpenynpeXxpaeHue, a He 9KCTPAIoIInuio.

Ha6mromaeMble YPOBHHY IIOIAIOTCST CBOEH TabJIuiled, OTMETKOM U IOAIUCHI0. DTO 3aMep, a He pacueérT,
Ha KPUBYIO OH HE OMUPAETCs M JIOXKUTCSA PAOOM C pacuyéTHRIMU, Bupma YB 472.90 X/2021. B cnoe
YPOBHEH Ha KapTe TaKue CTPoKU noMedeHnl kind=obs, pacuéTthrie kind=prob. B yepTezke cTBOpPOB
UM cooTBeTCcTBYIOT kind=level obs u kind=level, u 1o sToMy 1010 UM 3a4aETCA PA3HBLIN CTUJIIE.

YepT€K CTBOPOB OTHHM CJIO€M

Bech 4epTEéK r'UOPOCTBOPA BHIXOOUT OOHUM CJIOEM. DTO HPODUIb IO yYacTKaM, TUHUU YPOBHEU U
BepPTHKAJIbHAS IIIKajla OTMETOK, a IIOOBaJl PUCYET CTHUJIb 110 ITOISIM JIMHUN y4acTKOB. YacTH pa3nuya-
1otcs nosieMm kind, u opopmiieHMe BelllaeTcst CTUIEM Ha HETro, MO3TOMY JIMCT COOMpPaeTCs OOUH pas,
a JanbIlle MEHSIIOTCS TOJIBbKO JaHHEBIE.

OTMeTKa 3eMJTH JIEXKUT B Z BEPIIUH MPOQUIIs, TO3TOMY OTAETEHBIM TOYEUHHIH CION pagyu MOAMUCEH
He HyXKeH. BepTukanbHOE IpeyBenudYeHue 3afaéTcsa mapaMerpoM OTHOIIeHHEe MacHIiTaboB, Bep-
THKa/Ib K TOPHU30HTAJIH, [10 YMOITYaHUIO AECATh, KaK Ha TUAPOCTBOPAX U 4ePTAT. HepTEXK CTPOUTCSA
B COOCTBEHHOM MHKEHEPHOU CUCTeMe KOOPOUHAT, K MECTHOCTH OH He IIPUBS3aH.
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ITogBan yeprexka

ITogBas He co6UpaeTCs U3 OTAENIBHLIX T4eeK. XapaKTePUCTUKHU yYacTKa Ha OTMETKE MOoJBajia BUCST
B aTpuOyTax caMoi TMHUU y4acTKa. ITO IUPHUHA, CPeOHsIS TIyOHHA, TIJIOMaAbh CeYeHUST, CMOYEHHBIH
IIepUMeTpP, TUAPABINYECKUH PagUuyC, YKIJIOH, KO3 UIMEHT 1IePOX0OBATOCTH, CKOPOCTh, PACXOX U
OoJIst OT cyMMapHOTo. CTPOKY MOfiBajia PUCYIOTCS CTHUJIEM TI0 3THUM MOJISIM, TI09TOMY IIpaBKa JaHHBIX
He TpebyeT nepecOOpPKYU IUCTa.

OTMeTKa 3agaéTcs mapaMeTpoM OTMeETKa AJisi HogBajia Yeprezka. be3 He€ 6epETCs HauBHICIITUN
V3 PACUYETHBIX YPOBHEN, BeIb IIOABAJI CYUTAIOT Ha BRICOKOM Bofe. I[IpuHsATas OTMETKa ITe4aTaeTcs B
KypHal.

OTMEeTKY 3eMJIU TTOANKUCHBAIOTCSA CTUJIEM 110 Z BepIIuH nmpodus. JIuct cobupaeTcs me4aTHON KOM-
TMOHOBKOM, UHCTPYMEHT OTHAET JaHHBIE, a ohopMJIeHNe XKUBET B ITabJIOHE.

Y10 BaKHO 3HATh O MEeTO1e

®opmysta MaHHMHTA OMTHMCHIBAET YCTAaHOBUBIIIEECS PaBHOMEpPHOe IBuXKeHue. KpuBasi 110 Hel 9TO THI-
paBiIMyecKas XapaKTepPUCTHKA CTBOPA, a He PAacUYET BOJHEI ITOMYyCKa, ¥ HHCTPYMEHT OOJIbIIIero He
obeljaer.

VKJIOH BXOJOUT B PacXof oM KOPHEM, ITI03TOMY OITMOKa B HEM CKa3bIBaeTCH MPsiMo. Ha paBHUHHBIX
pekax OH MaJll, ¥ 3HaYeHKe BCerga nmevyaTaeTcs B )KypPHall, YTOOLI MPUHSITOE OBIII0 BUTHO.

YTO0 Ha BBIXOJE

Tabmuita KpUBOM IO yYacTKaM ¥ CYMMapHO C ILIOUIaAbio, IITUPUHOM, IIEPUMETPOM, PAafgUyCOM, CKO-
POCTBLIO ¥ PAcXomoM Ha KaxKOoi oTMeTKe. UepTeéx CTBOPOB OTHHM CJIOE€M B UePTEKHBIX KOOD-
OMHaTaxX 1 YPOBHH IO CTBOpaM Ha Kaprte (mst 6.09) B KoopauHaTax KapTel. I'paduk KpuBOH
pacxomoB (U4epTEK) BKIII0YAeTCS OTOENILHO.

HTML-oTuéT memaeTcs mo KaXaoMy CTBOPY. B HEM mpodusk ¢ HaHECEHHBIMU YPOBHSIMHU M I'DPaHU-
IIaMU Y4acCTKOB, rpaduK 3aBUCUMOCTHU pacxXofia OT OTMETKHU C JIMHUSAMM oOecliedeHHOCTH, Tabnua
ypoBHEU U Tabnuia KpuBoi. PUCYHKU BCTPOEHE B CAaMy CTPaHUIY, I09TOMY OTYET OCTAETCSA OOHUM
¢daiinoM, KOTOPBIM MOXKHO IIepecaTh.

I'paduK KPUBOU PAaCXOI0B

KpuBasi 0oTHaéTCcsi BEKTOPHBIM YEePTEZKOM - JIMHUS, OCH, IIIKAJIbI C 3aCeYKaMU U IMOONUCSIMU, TYHKTUD-
HBIE 3aCEeYKM YPOBHElN o0ecnedyeHHOCTH. TOT caMbIiil rpaduK, KOTOPBIM BCTABJISIOT B OTYET, TOIBKO
€ro MOXKHO ITPaBUTh KaK OOBIYHBIN CIJIOH.

YTo OTKJIaAbIBAETCS II0 TOPU30HTAIU, BEIOMpPAETCS mapaMeTpoM - pacxon Q, mioilamb XKUBOTO Ce-
yeHuss W UM cpedHsisi CKOpPocTh v. CKOPOCTh HY2KHA TaM, TTe KPUBYIO YUTAIOT He paJu pacxoia, a
pagu pasMbIBa, IOTOMY YTO AOIIYCTHMMAasi Hepa3MbIBAIOIasi CKOPOCTh IPYHTa CPAaBHUBAETCS IIPSIMO
o rpadukKy.

I'paduk UOET OTHENBLHBIM CJIOEM U B COOCTBEHHBIX OCSIX, 10 TOPU30HTAJIM BHIOpaHHas BeJIMYMHA, 10
BepTHUKasnu oTMeTKa. CoBMeIllaTh ero ¢ mpoduiaeM CTBOpPa B OTHOM CJIOE HEJTh35 - METPHL PACCTOSHU A
1 KyOOMETpPH B CEKyHIYy HECOIOCTaBUMEI, 00IIero macmraba y HUX He cymecTtByeT. Ha muct oba
KJIagyTCS MakKeTOM.

IITar mikambl OTMETOK CTaBUTCS B MEeTp OJid HOPMATHUBHOI'O 4YepTeXKa, IIar' IIKaJIbl PaCXoda HOJIb
O3HayYaeT OKPYTJIbe 4uciia 1o pa3Maxy. CTBOPHI pacKIagbIBalOTCA B P, KaXKIObIM B CBOEM OJIOKeE.

YpoBHU 06ecieueHHOCTH IIPUXOMOSAT PacXodoM, a OTMeTKa [JIs 3acedku 6epeTcss 0O0paTHHIM XOO0M
10 TOM XK€ KPUBOH, II0O3TOMY 3aceydkKa JIOXKHUTCS Ha He€ TOYHO, a He PSAAOM. YPOBEHDb BHE fiana3oHa
KPHUBOU IPONYyCKAETCH.

ITone kind B aTpubyTax pa3nuyaeT 4aCTU YepTexka - curve, axis, tick, mark, label. ITo Hemy HacTpa-
nBaeTcs ohopMIIeHUE.
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6.09 ITo/IMTOH 3aTOIVICHUS

Pexert IIOBEPXHOCTH OTMETKOU BOIHI U BI:IJIaéT KOHTYD 3aTOIIJIEHUA U PACTP FHyﬁI/IHBI.

OTMeTKy 3aJaloT OPSIMO UM Yepe3 pacxofn. [Ipu 3amaHum pacxomoM oHa 6epeTcsi 06paTHHIM XOIOM
1o KpuBOM OT 6.08, 1 3TO TO caMoOe ABUKEHNMEe, KOTOPO€e Ha PYYHBIX IIOCTPOEHUSAX PUCYIOT KPacHOU
ctpenkoii. KpuBas nomaércs TabGmuilei, pacxoyl YMCJIOM, IPUHATAS OTMETKa IleYaTaeTcs B XKypHall.

HUHCTpYyMeHT oTHeiEéH OT 6.08 HaMepeHHO. Y Hero Opyrol BXOI ¥ APYToil NoTpebuTe b, U BEIIIOIHATD
BECh PACYET KPUBOM pajfy OOHOTO MOJIUTOHA He3adeM.

VYpoBeHb BIOJIb PEKH HE MMOCTOSTHEH

BBepx 110 TeYEHUIO OH BHIIIE, U CPe3 BCeH IMJIOIMIaay OQHOM OTMETKOM 3aJIMBaeT OOJIMHY TaM, T'le JHO
HHJK€e 3TOM OTMETKH, XOTs Bofa TyZa He moxoduT. [109ToMy ypOBHU IOJAIOTCS IIO CTBOPaM, M3 HUX
MMOJHUMAETCS IIOBEPXHOCTH BOMEI, U TTyOMHA CUMTAETCS OT HEE.

EcTh gBa nyTu. [0TOBBIE YPOBHU JIMHUSIMU - OEPETCHA BHIXOI YPOBHH IO CTBOpPaAM Ha KapTe U3
6.08. Wnu xXemaeMBIll pacxXxofn IO yXKe IIOCUYUTAHHOU KPUBOU, U TOTOa MOZAIOTCS CTBOPHL Ha KaprTe,
TabuIla KPUBOM U YHCJIO, a [0 KaXkXIOMYy CTBOPY OTMETKa HaXOOUTCSI 0OPAaTHEIM XOIOM.

BTopoli myTh 0OTBeYaeT Ha YaCTHIM BOIIPOC O KaTacTpoduueCKOM clieHapuu. KpuBas OoT pacxoma He
3aBHUCHUT, OHA XapaKTePHUCTUKA CTBOPA, IT03TOMY JIt000M pacxomd, a He TOJIbKO PAaCUETHBIN, PeXKeTCs
0e3 mepecuéTa 6.08. CTBOP, Y KOTOPOI'O PacXO[l BHIIIIE]I 3@ BePX KPUBOMH, IIPOITyCKAETCS C mpenyIpe-
XKOeHUEeM, Beb KpUBasi CTPOUTCS [0 Bepxa IPodusi, ¥ BLIIIIE HETO OTMETKY B3sTh HEOTKyHa. Ecnu
TaKue ClleHapu! HYKHBI, HIOOHUMUTE BEPXHIOIO OTMETKY B 6.08, U KpHUBasi MPOJOIKUTCS C 3alaCcoM.

YepTEXKHBIN CJION YPOBHEU [JIs KApPTHL HEe TOJUTCS, Y HETO 10 TOPU30HTAJIK PAaCCTOSIHUE BOOJIb CTBO-
pa, a He KoopauHaTta. UHCTPYMEHT 3TO PacIOo3HAET U OTKA3hIBAeT C OOBSICHEHMEM, KaKO! BHIXOH
OparTk.

Menkue OsgTHa OTCEKAIOTCS 10 minomiagu. Ha paBHHHHOfI IouMe OOUHOYHLIE SYEUKHN HUKE yYpe3a
OalT Kpall, K Pa3JINBy OTHOIIEHUS He UMEIOIINH.

CBSI3HOCTH C PYCJIOM He TIPOBEPSETCs, U 00 5TOM CKa3aHO B XXypHajie. 3aMKHYThIE TTIOHUKEHUS B
CTOpPOHE OT PEKH OCTAaHyTCs B KOHTYpe, Ha KapTe 3TO BUIHO.

6.10 AMmnopT Tad/IHL CTBOPOB

ITpeBpaliiaeT TaGIUIy TPOMEPOB B CTBOPH C OTMETKAMHU B BEPIITMHAX.

CyuiecTByIOIIME IPOrpaMMEL fiepzkKaT Npoduslb NapaMyU pacCTOsTHUE OT Haudajla CTBopa U abCoJoT-
Hasi OTMETKA, U 3a rogbl paboThl TaKuxX TaGNIMI] HaKaIlJIMBaeTCs MHOTO. BBOOUTH MX 3aHOBO pagu
nepexoma B 'MIC He3aueM.

Ecnmu cTBOpPH yKe onmdppOBaHbE Ha KapTe, MOgaWTe UX CJI0eM. IIpoMeps! IATyT BOOJb HACTOSIINX
JIMHUM, U PACCTOSTHUE II0 CTBOPY CTAHET PAacCTOSHUEM BOOIb JIMHKUM. CTBOP, [/ KOTOPOTr'O JIMHUU
He HaIJIOCh, CTPOUTCS CXEeMOU C IpenynpexaeHueM, IPOMepH! AJINHHEE TUHUN TPUKUMAIOTCS K eé
KOHIIy TOXE C IpeaynpexXaeHueM.

Be3 cnos nuHWYN reoMeTpus CTPOUTCS NIPSIMEIMU CTBOPAMU 110 a3UMYTy M KUJIOMeTpaxy. ITO CXeMa,
a He CbE€MKAa, M Ha pacyeT KPUBOU OHa He BIUSAET BOBCE, KPUBOW HYKHEI PACCTOSHUS BOOJIb CTBOpPa
U OTMETKHU.

BmecTe ¢ mpoduieM IepeHOoCsaTCs pacuéTHEIe CBOMCTBA, €CJIM OHU B TabOJIHIIE eCTh, - TPAHUIIE YYacCT-
KOB, IIIePOXOBATOCTH U YKIIOH. be3 HuUX BepHyJach Obl TeOMeTpusl, HO He pPacyéT, ¥ KpuBas II0 BOC-
CTQHOBJIEHHBLIM CTBOPaM Pa30MuIachk ObI C UCXOMHOM.

6.11 Ilpumep peku (aemo)

UHCTPYMEHT CTPOUT y4eOHYIO IEIOYKY CTBOPOB C U3BECTHEIM OTBETOM. [[0JTMHA UMEET PYCJIO U IBE
ITIOMMEI, OTMETKHU CTOAT B Z BepiiuH. 1015 y9acTKOB, IIIEPOXOBATOCTH, YKJIOHA U KHJIOMETpaXka 3a-

145



IIOJIHEHHEI.

Pycio u MOMMEI UMEIOT Pa3HYIO IIIePOX0BaTOCTh, IO3TOMY Ha KPUBOM BHUIHO, KaK BKIIIOYAETCS MOH-
Ma. JJo GPOBOK pacxof PacTET KPYyTO, a BEHIIIEe MepefioMa IoiMa mobaBiiseT IJIoanb, HO pacxoda
mobasiigeT MaJlo.

Kpome cTBOpPOB BHImaioTcsA TabIulla IPOMEPOB U MOBEPXHOCTD OOJIUHEL pacTpoM. Tabnuiia 3To BXOT
ons 6.10, moBepxHOCTH BXOA 01 6.09, BeOb pe3aTh 3aTOIJIEHUIO HEeYero, IoKa AOJIUHA CYIIeCTBYEeT
TOJIBKO JIMHUSAMMH.

HOBerHOCTb CTPOUTCA U3 TE€X 2Ke CTBOPOB, YTO U KPUBEBIE, IIO3TOMY IIOJIMTOH 3aTOIIJIEHUA XU KPHUBAid
pacxofioB TOBOPST 00 OJHOM HONWHE, @ HE O OBYX IOXOXKUX.

OTOoenbHBIM BHIXOOOM UIOET STAaJIOHHAS KpHBad, IIOCYHUTaHHAas HallPAMYIO I10 3adaHHOMY CTBOPY. Pac-
XOXKMOeHne C TeM, 4To gacT 6.08 Ha s3TuX XKe CTBOpPaX, eCTb ommbKa WHCTPYMEHTA, a Hé HaHHBIX,
IIOTOMY YTO OTBET U3BECTEH 3apaHee.

Kak npoBepsTsh rpymnmny

IMoctpoiiTe mpumep, momaite CTBOPH B 6.08 1 cBephTe Tabuly KPUBOM C 3TAJIOHHOM - OHU 005-
3aHBI COBIIACTh. 3aTeM IoAarTe TabGnuily mpomMepoB B 6.10 BMecTe co CjIoeM CTBOPOB IeMO, U BOC-
CTaHOBJIEHHLIE CTBOPHI JIATYT ITOBEPX MCXOOHBLIX U OaOyT Ty XXe KpuBy0. HakoHel, momatite B 6.09
IMOBEPXHOCTD JOIHUHEI, KPUBYIO PACXOMIOB M PACXO[ - IOJIyYUTe KOHTYP 3aTOIIJIEHUs U TTyOuHY.

Yero B rpynmne nmoka Hert

I[IpoMepHl OTHEILHBEIM CIIOEM TO4YeK u cpe3 npodunst ¢ IIMP gnst ctBopoB 6e3 Z. BaTumeTpust 3To
OTHOenbHas 3afada. BoccTaHOBIEHNE OHA MEXKAY IIPOMEPHBIMY CTBOPaMM BOOJIb PyCJia UMeEET CBOIO
QHU30TPOIIMNIO, U OO HEr0 KPUBEIE CYMUTAIOTCS 10 IOBEPXHOCTAM, I'l€ THO €CTh.

7. PpakTaJILHBIM aHAIH3

7.01 ®pakTraibHasi pa3MEepPHOCTH

WHCTPYMEHT CTPOUT KapTy (ppaKTanbHOU pPa3MepPHOCTH IIOBEPXHOCTU BapUOTPAMMHBIM METOIOM,
POOHBIM [Jis IJIaTWHA. B CKONb3sIeM OKHe CYUTAeTCs JIOT-JIOT BapuorpaMma IIo ImaraM OT OOHOU
mo N sueek. lllar B ogHY T94€UKy 3TO COCeOHUE TYEUKH, IIIaT B YeThIpe 5TO AUYEUKU dYepe3 TPH.

ITo Hak/IOHY BapuorpaMMEl oIIpenesaeTcs moka3aTennb Xépcra H. Pa3mepHocts paBHa D = 3 - H.
Ha rmagkux puddepeHnupyeMbx ydacTkax D 0KOJIo 2, Ha M3pe3aHHBIX U IIYMHEBIX - O1UXKe K 3.
3HaueHus D maioT ypoBEHDb U3PE3aHHOCTY, a Iepenansl D MoKa3kBaloT IPaHUIEl, MU IIPOSBISIOTCS
30HHI TEKTOHUYECKUX HAPYIIEeHUH, TPaHUIL OJI0KOB ¥ CMeHa XapakTepa pejibeda KPOBJIH.

I'pun D cpa3dy mMoxHO0 nogaTth B 1.04 U307 1MHUHM U3 pacTpa U MONYyYUTh U30TMHUKA PAa3MEPHOCTH.
B momomHUTENBHBIX IapaMeTpax MpeayCMOTPeHa BO3MOKHOCTD 3anucaTh H BTOpbEIM KaHamoM. ['7io-
6ansable D 1 H 110 BCcelt mOBEPXHOCTH BEIBOIOSITCS B XKYPHAJI.

Kak auraTth Kapry

AGcomoTHEIEe 3HaueHU D BasKHEI MeHBIIEe, YeM MX Iepelanbl. JINHeHHLIH ITepenal yepes miIollaab
- INHeaMeHT, KaHOuJaT B TEKTOHUYEeCKoe HapylleHue. [T9THO MOBHIIIEHHON D - 30Ha MHTEHCUBHOU
CKJIaAYaTOCTH UJIN U3PE3aHHOro penbeda Kposnu. OOMIMPHLIE POBHBIE TIOJISI HU3KOH D - CIIOKOMHEIE
Osmoku. [I71s1 YTEHUST MOXKHO IPUMEHUTH OMHOKAHAIBHYIO IICEBIOIIBETHYIO CUMBOIUKY C KOHTPACTHOM
MaTUuTPOM U Knaccudukaumen KBaHTUASIMU. [I1sT OTYETHOTO IJIaHa ITo rpuny D CcTpPosSTCS U30ITUHUN
C nosicaMu UHCTpyMeHTOM 1.04, 1 30HB HapyLUIEHUH OKOHTYPUBAIOTCSA KaK U30THUIICHI.
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Kpoena: rnagkue BNoKWM W 30Ha HapyLueHWi KapTa (hpakTancHoW pazmepHocTm D = 3 - H
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26

2.4
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20

Puc. 30: CunTeTudeckas KpOBJIs C IMaroHaIbHOM 30HOU APOo0IeHus U e€ KapTa D: cnoKoitHEIe 6J10KU
OKOJIO 2, 30Ha HapyUIeHUH IPOSBUIACH IPKUM JIMHEAMEHTOM.
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=
(=]

w

=]

BbIOOp OKHA U IIAaroB

Mamnoe okHO (5-8 sTueeK) IOKa3kBaeT MUKPOCTPYKTYPY U JIOKanbHEIE HapylleHus, 6omnbinoe (12-20)
- perrvoHanbHble 30HHL. [Ipy COMHEHMY MOXKHO IIOCYUTaTh 00a U cpaBHUTL. KonuyecTBo Im1aros 4 nop-
XOOUT IIOYTHU BCera, a boIblile I1aroB JaeT yCToNUYNBee HaKJIOH, HO TOJIIle MUHUMAalIbHBIN MacmTab,
KOTODEIM MeTof, CIIocoOeH pa3nuuuTh. OKHO U IIard OorpaHUYeHHl pPa3MepoM I'pHpa, UHCTPYMEHT
IIPOBEPSIET ITO CaM.

PaGouuit MUK

KpoBna miacra u3 Kkpurudra nogaércsa B 7.01 ¢ okHoM 8, nmonydeHHbIM rpun D upgér 8 1.04 U3o0-
JTAHUM U3 pacTpa, KaHana 1, ¥ moBepx CTPYKTYPHOTO IJIaHaA JIOXKaTCS U30JIUMHUM Pa3MEPHOCTH C
nmosicamu. ['mobanbHOEe D M3 XKypHasa - OOHO YHCJIO Ha MOBEPXHOCTh, II0 HEMY MOXKHO CPaBHHUBATh
Y4aCTKH WU IIJIaCTH MeX Iy co0oii. PacTp mosmkeH OBITH B METPUYECKOM cuCTEMe KoopauHart. [JeMo-
ITOBEPXHOCTHU ITOOXOIAT KaK €CThb.

ITapaMeTpsbI

I[TapameTp YTo 3afaéT ITo ymom4anuio / COBET
[ToBepxHOCTE (Pactp) I'pup penbeda unm 1060 TOBEPXHOCTH. -

IMTonmypaguyc oKHa, sT4yeekK PasMep CKOMb3IEero oKHa. 8

Kommuectso mraros ([Jorr.) [lTaru BapuorpaMMHI OT ogHOM oo N siueek. 4

Kanamn BricoT (Jo1.) Kanam ¢ oTMeTKaMu. 1

3anucate H (Jom.) Mo6aBuTh H BTOPEIM KaHaIOM. BBIKJI

@®paxkranbHasa pasMepHocTs [pup D (u H npu ranke). -

7.02 Box-counting Mmacku

Kmnaccuueckuit box-counting mmss GuHapHBIX MacoK. PacTp OuHapu3yeTcs: oporoM (0OBEKT - 3Ha-
yeHUs OOJIBIIIE IOPOTa), MacKa IMOKPHIBAETCS SYelKaMu yOBIBAIOIEero pa3Mepa, HakioH log N ot
log(1/pa3mep) maé€t ogHy pa3MepHOCTb D Ha BCIO MacKy. JIuHeNHbIN 00BeKT HaéT D okomo 1, IATHO
- OKOJIO 2, U3pe3aHHbI€ KOHTYPEI 30H 3aMEIleHUud TN BBIpa6OTaHHbIX IIPOCTPAHCTB JIO2ZKaTCAd MeXK-
oy. TouHOCTh Ha KOHEYHBIX MacKax mopsigka +0.1, mosaToMy MeToq IIPUTOMIeH [JIsi CPaBHEHUST MacoK
MexkOy co0oif, a He KaK abcomoTHass Mepa. Pe3ynbTaT BEIBOOUTCS B JKYpPHAJI BMeCTe C Tabmuilei
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pa3MepoB U CYETOB U BO3BpaliaeTcsa 4ucjioM D, KOTOpoe MOXKHO UCIIONIb30BaTh JaJlbllle B MOTEIIX
Processing.

Koeép CeprnMHCKOro: HaknoH 1.8928 (Teopua 1.8928) Kpweana Koxa: HaknoH 1.254 (Teopwa 1.2619), R?*=0.999

24

-45 -40 -35 -30 -25 -20 -15  -10 20 25 3.0 35 4.0 45 5.0 5.5
log(1/pa3mep) log(1/pasmep)

Puc. 31: [IpoBepKa OIIEHIIIMKOB Ha 3TaJ0HaX: KOBEP CepIUHCKOTO NaéT HakKJIoH 1.8928 mpu TeopeTu-
yeckux 1.8928, kpusas Koxa - 1.254 mipu 1.2619. Touku Ha NPsIMOM - CTEIIEHHON 3aKOH BBEIOEPZKaH.

OTKyma 0epércss MacKa

Macky 6epyT U3 4eTHIPEX UCTOUYHUKOB. [IepBhIe TP 3TO KaHal MUHTHUIIA TPUAA TJIACTa C ITOPOTOM
MeKOy KOgaMH KJIaCcCOB, TPU BEPOSITHOCTH MHOUKATOPHOTO KPUTHHTa ¢ moporoM 0.5 1 KapTa Bepo-
SITHOCTY ITPEBBIMIEHUS C ITIOPOTOM KOHIOUIMK. YeTBEPTHIN 9TO BEKTOPHBEIE KOHTYPHI BHIPAOOTOK HJIH
30H, pPacTEepU30BaHHLIE IITATHEIM MHCTPYMeHTOM «PacTepusanius (BeKTop B pacTp)». CpaBHUBATHL
“MeeT CMBICT D MaCoOK OOHOM MPHUPOMAEI Ha OJHOM ceTKe. POCT M3pe3aHHOCTH KOHTypa 3aMelleHus
OT MJIacTa K IJIACTy WX OT TOAA K FOAY 3TO COOepKaTeJIbHBINM CUTHAJT.

[TapameTp YTo 3amaéT ITo ymonuanuio
Pactp macku JIi060if pacTp, Macka - 3Ha4eHud BHIIIE IOopora. -

IMTopor I'paHuIila «00LEKT/POH». 0.5

Kanan (Jom.) Kawamn pacTpa. 1

7.03 Pa3MepHOCTH JIMHUH U I'PaHHUIL

HHCTPpYMEHT cUUTaeT Ppa3MeEPHOCTb KaxKOOoM JIMHUU MeTOnoM ILUpKynsa (PuyappcoHa). JIMHUSA mpo-
XOOUTCS XOpfAaMu yOBIBAIOIIET0 PacTBOPa, ¥ HaklIoH log N ot log r gaét D. IlpaMas ma€T equHUILy,
“3pe3aHHas TUHUS - 00sbIe. [T0TMTOHBI IPUHUMAIOTCS HapaBHEe C TUHUSIMU, Y HUX MEPSeTCS BHEII-
Hee KOJIbIIO I'PAaHUIIH], II03TOMY U3PE3aHHOCTh KOHTYPOB 30H U BOOOCOOPOB cuuTaeTcss 6e3 mpeBa-
puTenbHOro IIpeobpa3oBaHus. Bexop - Te ke 00BeKTHI ¢ onaMu D u steps, cpenHee D BEIBOOUTCS B
XKypHasn. KopoTkue nuHUU nojy4aioT nyctoe D. MeTon mpoBepeH Ha 3TajlloHaX, KpuBas Koxa maéT
1.262 ipu TeopeTtudeckux 1.2619.

IJdHuarHoCTHKA CriIa>KHBaHHUS H30JIMHUA

INepecrnaxkeHHBIe U30JINHUY TEPSIOT U3PE3aHHOCTD, M D mamaeT K equHulie. ITopsagok paboTH TaKOH.
W30muHuY CTPOSITCS OBaXKOHI, 0€3 CTIaXKUBaHUA U C pab0YuMu ITapaMeTpaMu, 00a CJI0s IPOTOHSIOT-
csl uepe3 MHCTPYMEHT, cpefguue D u3 XypHaia cCpaBHUBAIOTCs. [lageHue Ha COTHIE - opopMIIeHUE,
dbopma coxpaneHna. [TajeHue Ha JeCsATHE - CTIa’KMBaHWE Pa3pyIIaeT TeOMETPHUIO MO, U CKpPyTIie-
HUE CTOUT OCJIaOUTh MM OCTABUTh TOJBKO AeHcudukaumio. ITo momo D B aTpubyTax MOKHO HAUTH
¥ KOHKPETHBIE TMHWH, IIOCTPafaBIIne CUIbHee TPOUHnX.
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[Ipyrue npuMeHeHHsT

I/IHCprMeHT HY2XKEH TaM, I'ileé U3BUJINCTOCTh JIMHUU OOJI2KHA CTATh 9YHUCJIOM, - 3TO U3PE€3aHHOCTE KOH-
TYPOB 30H B IIJlIaHE, CDAaBHEHHNE JETAaJIbHOCTHU OHI/I(l)pOBKI/I T'PaHUII U3 PAa3HBIX KCTOYHHUKOB U KOHTPOJIb
IeHepaJIn3alluu IIPYU II0AIr0OTOBKE MEeJIKOMACIITaOHLIX IIJIaHOB.

[TapameTp Yrto 3amaér ITo ymonyaHuio

JInaun JIuHeNHbIN CII0M (M30IUHUM, KOHTYPHI). -
Jluaum c pasMepHOCTEIO Te Ke nuHUU C rmonsMu D u steps. -

7.04 Pa3MepHOCTh MHHKOBCKOIO (BEKTOpPbI)

Box-counting HanmpsMyo 1o BeKTopaM, 6e3 pacTepu3alnuu. JIMHUYU U TPAaHUIILI TOJIUTOHOB MOKPHIBA-
I0TCSI CETKOM yORIBaroIero pa3Mepa, u HakioH log N ot log(1/pa3mep) maét paaMepHOCTh MUHKOB-
ckoro. [IpsaMasa nuHUSA U ragkas rpaHuna galoT D oKolo eguHUIE, pedyHas ceThb - 1.1-1.5, cunbHOo
n3pel3aHHasa GeperoBast nmuHUS - 0o 1.3 u Bhime. Kaxpreiii 06pekT monydaeT monsg D mink u D r2
(kauecTBO HOT-JIOT anmpokcuMaliumu, Huxke 0.85 oleHKe moBepsATh Helb3st). OTOenbHO CUUTAETCS U
BBIBOOUTCS B KypHan D c0s Kak eqUHOT0 MHOXecCTBa. [[JIg pedyHol CEeTH 3TO Pa3MEpPHOCThL CETU
IIeJINKOM, ¥ OHa 3aKOHOMEPHO BHIIIE PA3MEPHOCTU OTHAEJIbHEIX PYKaBOB.

MerTop gononHseT UUPKyab u3 7.03. LIupKynp MepsieT U3BUINUCTOCTb OOHOM JIMHUYM, MUHKOBCKUM -
3amoJIHeHue IMIOCKOCTH HabopoM 00beKTOB. Pa3aMepHOCTh BO3BpAIllaeTCs ¥ YHUCIJIOBLHIM BBIXOIOM OJIST
moperneu Processing.

Puc. 32: Oemo-peku c nopnucamu D mink nmo pykaBaM: IOYTU IjlagKue pyKaBa JalOT 3HAYEHUS
OKOJIO €eOUHUIIL, CeTh [IeJIUKOM - BHIIIE.

[TapameTp YTo 3amaét ITo ymomgaHuio
JIMHUY UM TOJIUTOHBL BeKTOpHLIN CIOM, YV IOTUTOHOB -
OepyTcst KOJblla I'PaHuII.
KonnuecTBO pa3aMepoB CETKHU KonuyecTBo cTynesen, 8
(K) (Oom.) cnumkoM 6osbioe K yBogut

AYEeHKHN HUXKE NeTaJIbHOCTH
JIMHUU U 3aHuUkKaetT D.
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[TapameTp YTo 3amaéT ITo ymonmuanuio

CoBuUroB CeTKH Ha pa3Mep Cny4daliHBEIE CMEIIEHNS, 3
(Oom.) OepéTcs MUHUMAJIbHOE
MIOKPEITHE, IPUBS3Ka K CETKe
CHUMaeTCH.
®akTop ynnotHeHus ([Jom.) [ITar BEIOOPKM BIOOJIb 0.5

CEerMeHTOB B JoJax s4deinky, O -
TOJIBKO BEPIIUHEI.

7.05 IIpumep oisi ppakTaaoB (HemMo)

UHCTPYMEHT CO3maéT y4eOHBIe OOBEKTHI OJI BCEW (PpaKTalbHOU TPYHIEL - BETBAIIYIOCS PEYHYIO
CeTh C mojieM order, TO eCTh C IOPSOKOM IIPUTOKA, ITOIUTOH BomocOopa C M3pe3aHHOM TIpaHUIleH
U OTHENbHYI0 6eperoBy JIMHUIO, IOCTPOEHHYIO CPEINHHBIMU CMEUIeHUIMHU. PEKM MOXKHO MOAATh
B 7.04 u nony4YuTh pa3dMepHOCTb ceTu. beper u rpanuny Bomocbopa - B 7.03 u 7.04, u cpaBHUTH
LUPKYIb ¢ MUHKOBCKUM. BomocOGop pacTepusyeTcs MITaTHLIM MHCTPYMEHTOM U CIIyKUT ITPUMEPOM
oist 7.02.

ITapameTp YTo 3amaéT ITo ymomyanuio

OxBat [Tnomans reHepauu.
3epuo I'CY (Hom.) IloBTOpsieMmocTh nmpuMepa. 1

8. O0OMeH DaHHBIMH

I'pynna cobupaeT MHCTPYMEHTH 0OMeHa ¢ mporpaMMamu, KoTopeie paboratot He B TUC. Ceituac 3T0
LandXML - o6MeHHEBIH popMaT mporpaMM 00paboTKU TaXeOMEeTPUYECKON CHEMKM U JOPOXKHOTO IIPO-
ekTupoBaHusi. Cxema 1.2 gepxkuTtcs ¢ 2008 roma 1 moYTH He MeHsJIach, ITI03TOMY daii, 3aluCaHHbI’
OOHOU IIPOrpaMMOM, YNTAETCSI OCTAIbHLIMMU.

HWHCTPpYMEHTEI TPYIIIL HEUTPAJIBHEI K cogepkuMoMy. OHU IIePEHOCAT TOYKY, JINHUHU, IIOBEPXHOCTh
¥ TPaccCy CO CTBOpPaMH, a YTO 3TO 3a 0OBEKTHI [0 CMEICITY, PelllaeT II0Ib30BaTellb.

8.01 Ilpuaares LandXML

HNuCcTpyMeHT yuTaeT oOMeHHHN ¢ain LandXML. B sTom popmaTe oTHaioT pe3ysIbTaT IPOTPaMMEI
o0paboTku TaxeoMmeTpuueckoi cbeéMKH - Credo, Trimble Business Center, Topcon Magnet, Leica
Infinity, Civil 3D, Bentley. Cxema 1.2 gepxkurcs ¢ 2008 roga u modTy He MeHSJIaCh.

IIo 3TOT0 MHCTPYMEHTA JaHHbLIe U3 TAKUX IIPOTPAaMM HPUXOOUI0CH IPUBOOUTD K TaOIHUIIaM BPYYHYIO.
CtBopH ¢ nuketamMu B QGIS He uuTan HUKTO.

Y10 uyHTaeTcst

Paspen ¢gaiina YTo 3TO Brixopn
CgPoints TOYKU CHEMKU C UMEHEM, TOYEYHBIA CJIOM C OTMETKaMU
KOJIOM U OTIMCaHUEM

PlanFeatures UMEHOBaHHEIE JIMHUY C KOJAaMU JIMHEWHEIU CJIOW C OTMETKaMU

Surfaces TPUAHTYJIAUS CJION TPEXMEPHEBIX TPaHeN

Alignments Tpacca C IuKeTaxkeM JIMHENHHIN CJION C HadajioM
NUKeTaXKa M OINHOU

Profile ITPOMOJIbHLIN ITPOGUIIH JIMHUS TPACCHl C OTMETKaMU U3
npodus
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Paspen ¢gatina YTo 3TO Brixopn

CrossSects CTBOPEI JIMHUY TOIIEPEK TPaCCHL C
OTMETKaMu

Brixomer HeoOsi3aTenbHble. CHUMHUTE HEHYKHBIE, (aiiyl BCE paBHO pa30bupaeTcs OOUH pas.

I[ToBepXHOCTh BBHITAETCS TPEXMEPHBLIMU T'PAHSIMHM, a He MEIIIeM, M 9TO CIOEelaHO HaMEePEeHHO - TaKou
cnou cpa3ly npuauMaeT UHCTPyMeHT 4.06 Ilepecedenue TIN ¢ pa3pe3om. CTBOpPHI JI0KaTCA Ha
MECTHOCTH IIOIEPEK TPACCH], ¥ TaKylO JIMHHIO C OTMEeTKaMHU IIPUHUMAIOT UHCTPYMEHTHI I'PYINIH 6.
I'maposnorus.

KamacTpoBble yuyacTKU, TPYOOIIPOBOOHEIE CETH, MOPOXKHBIE 00BEKTHI, ITIOJIEBbIE N3MEPEHUS U MeXKe-
Bble 3HAKU He YUTAIOTCS HaMEPEHHO. DTO UyXKue IMpeaMeTHLIe 0071acTy, U MOOAepKaTh UX HAIIOJIO0-
BUHY 3HA4YUT 00eIaTh To, 4ero HeT. HalimeHHbIe B (aiiiie, OHU IIEPEYUCISIIOTCS B XKypHAJIe.

ITapaMeTpsbI
[TapameTp Yrto 3apaér ITo ymonm4gaHnuio / COBET
®aiin LandXML Bxomnoi# daiin. -
B daiine cuayasna ceBep, 3aTeM I[IopsimoK YuUCeEN B 3alUCHU BKJTIOYEHO
BOCTOK TOYKH.
CucremMa KoopauHaT [TycTo - 6epétcst u3 daiina, a IIyCTO
IIpU €€ OTCYTCTBUU CHCTEMA
IIPOeKTa.
IDomycK CIpsIMIEHUST KPUBEIX, Ctpenka nporuba mmpu 0,05
M (motr.) pa30ueHun OyT.

CTaHJlapTHI:Ie IJI€EMEeHTHI CXeMbI

@aiin LandXML cocTouT U3 pa3fmeioB BEPXHETO YPOBHS. MHCTPYMEHT UUTAET Te, YTO IIEPEUNCIIEHEL
HUXKe, U 6ePET U3 HUX ClieyIolIee.

Units 3amaéT equHUIEI U3MepeHus. YuTaeTcs linearUnit, 3HAaYEHUE IIEPEBOOUTCS B METPHL. MeTp,
KMJIOMETP, CAHTUMETDP, MHUIJIMMETP, MeXKAyHapomHH# ¢yT, GyT reogmesmdeckoil crémku CIIIA,
OIOUM, SpO W MUIS Pa3lUdaloTCsd MHOXUTEJSIMH. Pa3fena HeT - 4Yucia OepyTcs Kak eCThb C
npenylipexaeHueM.

CoordinateSystem 3apmaét cucteMy KoopauHaT. UYUTAIOTCS name U epsgCode. Kom mepeKphIBaeTCs
CHCTEeMOM, 3aJaHHOH B ITapaMeTpax HHCTPYMeHTa.

CgPoints cogepXKuT TOYKH CHEMKHU. Y KaXK0M CgPoint YUTAIOTCS aTPUOYTHI name, code, desc ¥ TEKCT
3JIeMeHTa C KoopauHaTaMu. Ilap B TeKCTe ABe WU TPU - CeBeP, BOCTOK U IIPHU HAJIUYUU OTMETKA.

PlanFeatures COOEePXKUT UMEHOBaHHBIE JIMHUMU. Y PlanFeature YHUTAIOTCS name U desc, a TeOMeTpUs
cobupaeTcs u3 CoordGeom - 97IEMEHTOB Line, Curve, Spiral 4 IrregularLine C PntList2D M PntList3D.

Surfaces cogepKUT TPUAHTYIALNIO. B Definition YUTAIOTCS Pnts C 3JIEMEHTaMM P, Y KaXk[OOTO aT-
pubyT id ¥ KOOPOUHATH B TEKCTE, U Faces C 3JIeMEHTaMH F, TOe CTOST TPHU CCHUIKK Ha id. ['paHb C
aTpuOyTOM i="1" CUMTAETCS CKPBITON U MIPOIYyCKAETCS CO CUETOM.

Alignments cogepXuT Tpacchl. Y Alignment YUTAIOTCS name, desc, staStart ¥ length. BHyTpH nexart
CoordGeom C TOM Ke TreOMeTpUeN, YTO Y JIMHUM, Profile C IPOOOIbHBEIM IIPoduUiIeM 1 CrossSects CO CTBO-
paMu.

Profile maét mpogonbHeIY TPodunb. YuTaeTcs ProfAlign C 97IeMeHTaMu PVI, B KaXKOOM ITapa IMUKEeT U
oTMeTKa. [Ipu oTCcyTCTBUU ProfAlign YMTaAETCS ProfSurf C PntList2D, Te Maphl UAYT IIOOPSM.

151



CrossSects maét cTBOPHL. Y CrossSect YMTAIOTCS sta M name, BHYTPU JIexKaT CrossSectSurf C UMEHEM
IIOBEPXHOCTHU CEYEHHUs, a B HUX CrossSectPnt C IIapoO¥ CMeIlleHHe U OTMeTKa. JTa Iapa He mepecTas-
JIA€TCsA IIPABUJIOM «CHa4aJla Ce€Bep», IIOTOMY 4YTO IIPAaBHUJI0O OTHOCUTCA K TOYKaM Ha MECTHOCTH, a
30€eChb CMeEIIleHe U OTMEeTKa.

Pa3gentl Parcels, PipeNetworks, Roadways, Survey, Monuments 1 IIpoYue He YUTAalTCA. HamimeHHble B (l)afIJ'Ie,
OHHU IIEPEYHUCIIAIOTCA B 2KyPHaJle C KOJINYeCTBOM BXO}K,E[eHI/IfI.

ITonsi BEBIXOMHBIX CJIOEB

Crnon ITone YTo B HEM
Touku CLEMKH nhame UMS TOYKM U3 ¢aiina
code KO[ CbEMKU
desc omnucaHue
Z OTMETKA, IIyCTO IIPU €€ OTCYTCTBUHU B (atine
JInaun name UMS TUHUU
desc oIKcaHMe, a IIPU ero OTCyTCTBUU uMs Habopa IMHUN
npts KOIUYECTBO BEPIIUH
IToBepxHocTh  surface UMSs TIOBEPXHOCTH u3 (aiina
tri HOMeEP I'PaHyu BHYTPHU ITOBEPXHOCTHU, C €ANHUIIBI
Tpaccer name UMS TPacChI
desc onucaHue

sta_start mnwuKeT Hayaa TPaCCHI
length m pnunaa, 00BaBIEHHAS B dQaline

IIpodunn align UM CBOEM TPaCCHI
npts KOJINYEeCTBO OTMETOK
CTBOpEH align UMsI TPACCHI
sta IUKEeT CTBOpa
name UMs cTBOpa u3 (atina
surf UMSI TIOBEPXHOCTU CEUYEHUS
npts KOJINYECTBO TOUYEK

IInuHa Tpacch 6epeTcs 0ObIBIEHHOMU B (hatine, a He U3MEPSIETCS 110 JIOMaHOM, Beb Ha CIPSIMIIEHHBIX
KPHUBBIX 3TH [BE BEJIUYUHLI PACXOISTCS.

Y Touku 6€3 OTMETKH II0JIe Z OCTAETCH YCTHIM, & B TEOMETPUHU CTOUT HOJIb. [IycToe mose 3To oTCyT-
CTBHE U3MepeHusi, HOJIb B TeOMEeTPHH 3TO TpeGoBaHue ¢popMaTa CIIOM.

Kaxaerii 00BEKT CII0ST ITOBEPXHOCTU 3TO OOMH TPEYTOJIbHUK. Y OOHOTO CTBOpa B daiine ObIBaeT
HECKOJIPKO ITOBEPXHOCTEM CeueHHUs, 3eMJII U MNPOEeKT, U KaxKgas HaeT CBOIO0 JTUHHUIO CO CBOUM
3HaueHueM B mojie surf.

ITopsasmoK KoopauHaT

B cxeme TouKa 3alucaHa Kak «CeBep, BOCTOK», TO eCThb Y paHbIie X. YacTh IporpaMM IHIeT Hao0o-
POT, ¥ IepENyTAaHHLIN MOPSIIOK HAET 3ePKaJIbHBIHM ITOBOPOT IIOIManku. Ha y4acTKe B COTHIO METPOB
TaKOM ITOBOPOT 3aMETUTh TPyAHEe, YeM KaXKeTCs.

HOSTOMY HMHCTPYMEHT I1€e4YaTaeT B ZKYPHaJI OXBAT IIPOYHUTAHHOTI'O. CBepre ero c oxugaeMeiM. Ecriu
KOOPOWHATEI IIOMEHAJINCh MeCTaMH, 3TO BUOHO II0 HepBOfI 2Ke CTpOKe.

EnuHUIIBI H3MEepeHHsT

Egunauiel 6epyTcst U3 3arojioBka (aiina ¥ mepecuuThBaOTCSI B MeTphl. Paiin B pyTrax untaeTcs 6e3
enuHOY ommOKY U 6e3 mepecdéeTra man 65l OTMETKY BTPOE MEHBIIIE.
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HOSTOMy OTCYTCTBHE €IUHHUII B d)ai?me IIOIIaJAa€eT B IMpenyIlpeXIeHus, a HeuN3BeCTHOEe Ha3BaHHe eIn-
HUIIBI HE TOJIKYEeTCsd Hayram.

MexpayHnapopnHEiii Gyt u GyT reoges3udeckoii créMku CIITA pasnmyaioTcs B IIeCTOM 3HakKe, U B daiine
OHU Ha3BaHEHI 10-pa3HoMy. O0a IepecUnTHBalOTCI CBOUM MHOXKUTEJIEM.

Kpussbie

Tpacca B (1)&1;11'[6 COCTOHUT U3 IIPAMBIX, KPYT'OBBIX KPUBEIX U IIE€PEXOOHEIX. HpHMaH IIEPEeHOCUTCA KakK
€CTh, KPyroBad KpHuBas pa36I/IBaeTCH JIOMaHOU II0 3aJaHHOU CTpeJIKe npornﬁa, da KOHILEBI OyTY CTa-
BATCA TOYHO. HepexonHaﬂ KpHBas 3aMEHAEeTCA XOpHOﬁ, W KOJINYECTBO TaKHX 3aM€EH IIedaTaeTCsa B
XKYPHAaJI, Ha HUX OJIMHA TPaCChl 3aHU2KEHa.

Kpupas 6e3 1leHTpa ToxkKe 3aMeHseTcs xopmoi. ITo ogHMM KoopauHaTaM Hadana M KOHIIa Ayra He
BOCCTAHABIMBAETCS, U yraOblBaTh €€ He3aueM.

CTBOpBI Ha MEeCTHOCTH

HOHepe‘-IHI/IK B (bafme 3a[JaH IIMKETOM M IIapaMH «CMeIlleHHne, OTMEeTKa». I/IHCTpYMeHT CTaBHUT €T0
Ha MECTHOCTDb - HaXOOUT HaA TPACCe TOYKY 3dadaHHOT'O IIMKeTad U OTKJIadblBaeT CMeEIlleHHnusA HOHepéK
X0Oa, IOJIOZKUTEJIBHEBIE BIIPABO. B BepPIINHAaX JIMHUU CTOAT OTMETKH.

Ecnu y Tpacch B (aiiyie HET TeOMeTPUH, CTBOPHI MIPOITYCKAIOTCS C COOOIIEeHueM 0 KOJIMYEeCTBE IIPO-
MyIIEeHHBIX. BHIIATh UX B YCIIOBHBIX KOOPOUHATAX PSIIOM C OCTAJIbHEIMU CIIOSMU HETb35T, OMUH CIION
oKa3zajics OBl Cpa3y B ABYX CUCTEMAaX KOOPAMHAT.

8.02 3anucarr LandXML

HNuctpyMeHT cobupaet ¢aitn LandXML u3 cnoés npoekTa. Tako# ¢aiin orkpriBatoT Credo, Trimble
Business Center, Topcon Magnet, Leica Infinity u Civil 3D.

Y10 3aIMChIBAETCs

Bxon Yrto yxomuT B darin

Touku CHEMKH CgPoints c umeHeM 1 KOZIOM U3 BEIOPaHHBIX
noneu

JIuauu PlanFeatures ¢ umeHeM 13 BEIOPAHHOTO OIS

I[ToBEPXHOCTD: CJION TPEXMEPHBIX I'paHeln Surfaces, TpeyronpbHUKaMHu

Tpacca (omHa TUHUS) Alignment ¢ nukeTaxeM U IIPOAOIbHBIM
npoduieM o OTMeTKaM BepIIuH

CTBOPH (IMHUU C OTMETKaAMU) CrossSects nipu 3alaHHOM Tpacce

Bxonwl HeoOsi3aTeNnbHEIE, 0epETCcs TO, uTo 3amaHo. daiii Bcerga IHIIETCS B MeTpax M IO CXeMme,
TO €CTb CHauajla CeBep, 3aTeM BOCTOK. CHcTeMa KOOpAuHAT OepETCs y IePBOTr0 3aJaHHOTO CJIOS U
3anucniBaeTcsa kogoM EPSG.

CTBOpBI M Tpacca

CTBOPH! 3alMCHIBAIOTCS TOIBKO BMECTe C Tpaccoi. CMelleHre TOYKM CTBOpa CUYUTAEeTCHA OT OCH, U
0e3 ocu ero HeOTKyna B3sATh. CMeIlleHre BEIXOOUT MOJIOXKUTEIbHEIM CIIPpaBa 10 XOOy TPacCH, OTPH-
aTeJIbHBIM CJIeBa, KaK IPHUHSATO B JOPOXKHOU IpaKTHUKeE.

IMukeT cTBOpa 6epEeTCs 13 BLIOPAHHOTO II0JIs1. Be3 IMost OH BRIYUCASIEeTCS KaK CPeQHUH TUKEeT BePIINH
JIMHUY, CITPOELIMPOBAHHBIX Ha TPaccy.

153



I'paruIBbI

FpaHBIO IIOBEPXHOCTH CHUTAETCS TOJIBKO TPEYI'OJIbHUK. [TonmuroHsI C OPYyIruM KOJIN4YEeCTBOM BE€PIIWH
IIPOIIYyCKAIOTCsA CO CYETOM B 2KypHaJie, TPUaHT'YJINPOBATh UX HAJO 3apaHee.

Cnou B rpagycax UHCTPYMeHT oTBepraeT. LandXML xpaHUT NJIOCKME KOOPAMHATHI, ¥ T'PafyChl B HEM
CTaHOBSATCS O€CCMEICTTULIEN.

8.03 IIpumep LandXML (memo)

HNuctpymeHT nuiretr Habop ¢daiinoB LandXML ¢ ogHOM M TOM XK€ MECTHOCTBIO, 3allMCAaHHOM IO-
pa3Homy. HykeH OH Ajis OByX Belei. YToOb IPOBEPUTH YTEHWE Ha MaTepuaJlie, OTBET 110 KOTOPOMY
M3BEeCTeH 3apaHee, ¥ YTOOLI YBUAETH, KaK BHITIAOUT daiisl, IPUIIEeNITUi U3 YyK0i IPorpaMMHI.

T'eoMmeTpus Bo Bcex daiinax omHa. [IBeHaOIlaTb ChEMOYHEBIX TOUEK, [IBE IMHUM, IIOBEPXHOCTDb U3 IBa-
OUaTy To4deK, Tpacca anauHol 240 MeTpOB C KPYTrOBOM KPHBOM, IPOAOJILHEIN IMTPOGUIIL U TPU CTBO-
pa. PasnmnyaeTcst TOIBKO CIIOCOO 3aIuCH, TO3TOMY Pe3yJIbTaThl YTEHUS COIIOCTAaBUMEI MEKAY COOOM.
ITpoumnTtaiiTe m00LIe OBa daiijia U CPABHUTE - PACXOXKIOEHUM OBITh HE JOJIXKHO.

BapuaHThI
Qann Yewm oTnmyaeTcs
landxml base.xml MeTpsl, KOOpOWHATHL CEBEP-BOCTOK,

IIOBEPXHOCTh TOYKaMM U rpaHaMu. OgHa rpaHb
moMeudeHa HeBUOUMOM U B YTEHUE HE UIET.

landxml_east_first.xml KoopauHaThl 3amrcaHbl BOCTOK-CEBED.
Yuraercs BEPHO TOJIBKO CO CHATHEIM Q)Ha}KKOM
IIOPsAOKa KOOPOHWHAT.

landxml_imperial.xml QyTEI, TEOOE3NYECKNN aMEPUKaHCKIN.
ITpoBepsieT mepecyeT B METPHL.

landxml no_units.xml be3s pa3fgeiia equHUIL. Yucna 6epchs{ KakK eCTh,
B XKYpHaJI UOET npenylnpexaeHue.

landxml _no crs.xml Be3 cuctemnl KoopauHat. CJiou IMOAy4daioT
CUCTEeMY IIPOEKTa.

landxml points only.xml I[ToBepxXHOCThL TOYKaMu 0e3 rpaHei.
Tpuanrynsamuu B daliie HeT.

landxml_breaklines.xml IToBepxHOCTH 3alaHa OOHUMHU OPOBKAMMU.
YuTtaeTcss TUHUSIMU, TIOBEPXHOCTh HE
CO37aéTCs.

landxml spiral.xml Tpacca c nepexonHoM KpuBoii. KpuBas
3aMEeHSIeTCS XOPHAOoHM CO CYETOM B XKypHaJl.

landxml_survey points.xml Touku 6e3 oTMeTKH, ¢ aTpudbytamu olD u
pntSurv BMecTo UMeHH M KOfa.

landxml_plain_align.xml Tpacca omHOI TIpsiMoi, 6e3 mpodunsa u 6e3
CTBOPOB.

OTKYI[a B3s5s1ThI HAIIHCaHHUSA

BapuaHTE 0OTBEYalOT TOMY, YTO IIPOrPaMMbI IUIIYT Ha AeJjle, a He IpuAayMaHbl. OyThH ¥ IOBEPXHOCTh
omHUMU ToyKaMmu 6e3 rpaHei BrirpyxkaetT Civil 3D, y Hero pexkuM BHITPY3KM IIOBEPXHOCTU TakK U Ha-
3riBaeTcs. [loBepxHOCTh omHUMU 6poBKamu numieT Trimble Business Center, Korga oTHoaéTt Tpaccy
ITIOBEPXHOCTEIO IT0 6poBKaM. [TopsAnoK KOOPOWHAT B CXeMe He 3aKPeIUIEH, T09ToMY (dal ¢ 00paTHEIM
IIOPSIAKOM BCTpedaeTcs peryispHo. Pa3men equHun v cuctreMa KOOPHAMHAT 10 cxeMe HeoOs3aTelb-
HEI.

Yero B Ha60pe HEeT - TOYHOTI'O BOCITPOU3BEOEHU A BEITDY3KHU KOHerTHOfI IIpOrpaMMEI. II71s1 3TOTO HYX-
HBI HACTOAIIINE Q)aﬁﬂbl OT KaXK[0M M3 HUX, ¥ KOr'ga OHM ITOSIBSITCH, Ha60p IIOIIOJIHUTCHA.
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Iopsanok padoTsI

HanummuTe daiinel B nanky, nopaiite ux no omaomMy B 8.01 IIpuusates LandXML u cBepbTe XXKypHan
¢ Tabnuie Boime. st datina ¢ o6paTHEIM IOPATKOM KOOPOMHAT CHUMUTE (JIaKOK IIOPSOKa, UHAYE
TOYKH yenyT 3a 9KBaATop.

9. CoaBuXKeHHus

I'pynma cuyutaeT gedopMaliuy 3eMHOM ITOBEPXHOCTH II0 OCeHaHusIM perepoB. OOpMYIIbI B3SITHL U3
«YKa3aHUM 110 3allTe PYTHUKOB OT 3aTOMJIEHUS U OXpaHe noapabaThiBaeMbIX 0ObEKTOB Ha BepxHe-
KaMckoMm Mmectopoxnenuun» (' YpO PAH), pasgen 4. Illectas pemakmus g [TAO «Ypankanui» u
Ykazanus Tanuiikoro 'OKa 2024 rofa B 3TO# YacTHU COBIIAAOT.

Ocenanue 6epETCA Pa3HOCTHI0O OTMETOK B perepe 3a BHIOpPaHHBIN MepUOo, a He BRIYUTAHUEM [BYX
rpunoB. Pa3HOCTh B peliepe TOYHAasA, a ¥ KaXKAoro rpupga CBOsS omubKa MHTEPIONAUNY, U IIPU BHI-
YHUTAaHUK OHU CKJIambIBalOTCs. K ToMy ke Habop pemepoB OT LWKIIA K UKy MeHseTcsa. [ToaToMy
CcHayaJsla CUMTAIOTCS OCelaHus B pemnepax, 1o HuM crpoutcs rpug (1.01, 1.02 unu 1.03), u yxKe 1o
rpuny paboTaeT rpymia.

EpuHuns Te ke, uTto B Oa3e Habmonenuii. HakoH ¥ ropu3oHTasbHasA gedopMaliids UOyT B MM/M,
kpuBu3Ha B 1076 1/m. Pagmyc kpuBu3HE B KujoMeTpax paBeH 1000, nen€HHOM Ha KpuBU3HY B 1076
1/Mm.

9.01 Hak/10HBI 1 KPUBH3HA MO OCEeTJaHHUSAM

I/IHCTp}I'MeHT CTPOHUT IIO Irpuny ocemaHuu PacCTpPEI HauOOIBIIETro HAKJIOHQ, €0 a3uMyTad, KPUBU3HEL
BOOJIb HAKJIOHA U I'JITaBHBIX KPUBHU3H.

Kak cuuTaercsa

Haxknon o ¢popmyie 4.22 YKazaHUM 9TO Ppa3HOCTb OCeJaHUM, OTHECEHHAS K pacCcTosiHUI0. KpuBu3Ha
no dopmyse 4.24 3TO Pa3HOCTH HAKJIOHOB COCEOHUX UHTEPBAJIOB, OTHECEHHAS K CpemHEeN OuHe
WHTEpBaa.

ITo rpuay pasHoCcTH OepPyTCs He MO COCeNHMM sSdYeiKaM, a Ha paccTosHvy Bba3bl pa3HOCTeH, Kak
MeXKay perepaMu. HakmoH cuuTaeTCs 0 OIBYM TOUYKaM Ha IT0JIoBUHE 6a3bl B 00€ CTOPOHEBI, KpUBU3HA
o TPEM TOUKaM 4yepes 6a3y. Aduelika Merbye 623kl TOIBKO YTOYHSIET OJIOKEHNWEe U Ha BeITUYUHY He
BIUSET. JTO BaXXKHO. KprBU3Ha 110 s4erKe 5 M U 110 UHTePBaly 15 M OTIM4aeTCs B pa3bl, a JOIIYCKHU
3afaHH O 15-MeTpoBOro MHTEPBAla.

®naxok IIpuBOAUTE K 15-MeTpOBOMY HHTEPBAJIy YMHOXKAET HAK/IOH Ha (i, @ KPUBU3HY HaA (i'(k.
Kpususnua mo m. 4.24 6epeTcs 1Mo HaK/I0HAM, yXKe TMPUBEOEHHBEIM K 15 M, 1 caMa IPUBOOUTCS €€
pas. [Ipu 6a3e 15 M u meHbIIe 00a KO3dPuLIMEeHTa PaBHEI EIUHHUIIE.

KoadduimeHTr neperpy3ku HHCTPYMEHT He MpUMeHsieT. I CyIIeCTBYIOMMuX 00bEKTOB (haKTHUde-
ckue medopMaruu mno mpodUILHLIM TUHUSIM CPAaBHUBAIOTCS C HOIyCcKaMu 6e3 Hux (1. 5.4).

3HaK

OcenaHue B XKypHalie HUBEIUPOBAaHUS UOET PA3HOCTHI0 OTMETOK CO 3HAKOM MHUHYC, a B BEHOMOCTSIX
nedopMallnii CoO 3HAKOM IIJTIOC. 3HAK OCedaHMsI OIIpefesieTcs M0 JaHHBIM UM 3aJaéTCs SBHO, U
IIPUHSTOE pellleHue ITevYaTaeTcs B XKypPHaJl.

KpuBu3Ha cuuTaeTCs Kak BTOPasi Pa3HOCTh OCedaHuH, II0JI0KUTENbHEIX BHI3. B IleHTpalbHOM YaCTH
MYJIBOBI OHa OTPHUIIaTEJIbHA, IIOBEPXHOCTHL TaM CXKaTa. vy Kpasi MyJIbbl KPDUBH3HA IIOJIOZKUTEJIbHA,
IIOBEPXHOCTH PAaCTAHYTa. A3I/IMYT HaKJIOHa CMOTPHUT B CTOPOHY POCTa OCeOaHud, K HEHTPY MYJIbIEL.
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CBepka ¢ npopHIbHBIMHA THHHSIMHA

Ecnu 3agansl Penepsl 151 CBEPKH, MHCTPYMEHT IIPOBEPSIET IPUA 1Mo mpodunbHeIM muHusAM. I1osze
npoduisi enuT penepsl Ha npoduny, Ilone mopsigka penepoB BEICTPAWBAET UX BOOJIb JIMHUY, a
0e3 Hero pemnepsl UOYT II0 II0JI0KEHUIO.

ITo KaxpgoMy TpoGUII0 HAKIOHH ¥ KPUBHU3HA CYMTAIOTCS OBaXK[OHl, IO 3aMepaM B pelepax u 110
TPUOy B TEX XKe TOYKaX. BEIXOAAT ABa CJIOs. JIMHUM WHTEPBAJIOB HECYT HAKJIOH CO 3HAKOM IO XOOy
npodus, Kak B BegoMocTu 6a3sl HabmogeHnii. TOYKY PEIepOB HECYT KPUBU3HY U paguyc. B o6oux
CJIOSIX PSAOM CTOUT 3HAUEHWE IO I'PUAY ¥ PACXOXKIEHHE, a CBOOHOE PacXOXAeHWe IIeYaTaeTcs B
KypHal.

Bonbiioe pacxoxkpgeHNe 3HAYUT, YTO TPUL Cpe3aeT MYJIbAY MeXOy IPOoPUIsaMu UiIu S4erKa CIIUII-
KOM KpymnHasd. Torga CTOUT B34Th OPYTYIO MOIENIb UHTEPHONALUYN UTU YMEHBIIUTD TUYEUKY.

Baza nabmopmenwnit YKK cunTaeT HaKJIOH ¥ KPpUBU3HY 0e3 puBegeHus K 15 M. YToOHI YKCiia COBIIaIU

c Hel, cHuMHuTe (GJIaXkKOoK IIPUBEOEHUS.

[TapameTp

YTo 3amaéT

ITo ymonyaHuio

I'pupg ocemanmit

EpuHuIel ocemaHui
3HaK ocedaHus

baza pa3HocTel, M
[TpuBoouTh K 15-MeTPOBOMY
uHTepBany (di, k)

Penieps! g5t cBepKU (TOYKM)
[Tone ocemaHusa pemnepos

ITone npodus

[Tome mopsigKa pernepoB
[Tosie MeHH pernepa

PacTp ocemanuii 3a repuoq,
IIOCTPOEHHHIN II0 pelepam.
MuniuMeTpHl UJIM METPHI.
OmnpenenuThb IO HAHHBIM, IIIIOC
UM MUHYC.

PaccrossHUMe, Ha KOTOPOM
6epyTCcs pPa3HOCTH.
KosdduiineHTh npruBegeHus
YkaszaHui.

Pemepbl TpoDUNIbHBIX TUHUH.
OcepmaHue B TeX XXe eINHUIIAX
U C TeM K€ 3HaAKOM, YTO T'PUL.
IeneHue pernepoB Ha
npoduu.

[TopsimoK BOOIb ITPOGUIIS.
HNMms perepa [yt BEIXOHa.

MUJITUMETPHI
IO HAHHBIM

15

oa

ONI1H ITPOPUITH

I10 IIOJIOZKEHUIO

9.02 I'opu3oHTaIbHBbIE TedopMalTuH

UHCTPYMEHT CUMTAET FOPU3OHTAIbHEIE AedOpMaIUy, PACTSIKEeHNE U cXKaTue, OByMs IyTsMu. Pac-
TSKEHUe UOET CO 3HAKOM ILTIOC, CXKaTHue CO 3HaKOM MUHYC, KakK B 6a3e HaOIIOmeHUH.

OneHKa 10O KpUBU3HE

Tawm, roe nHTepBasbl He U3MEPAIOTCS, TedhopMalusa olleHuBaeTcs 110 popmyne 4.34 YKa3aHui, € =
me-K-L. Kpususua K 6epétcs u3 Berxoga 9.01. KoahGUeHT me 3aBUCUT OT BETUYUHB KPUBU3HEI
U cuuTaeTcs mo 1. 4.27.

[nvHa monyMyababl L 3agaéTcss YUCIIOM UM BHIYUCIISIETCS 110 TIyOuHe, KOTOPYIo 3amaéT I'myouHa
pa3padboTku H, L = (ctg 6o + ctg v)-H. Yron nomHBIX cOBUXKEHUY Y paBeH 55°. 'paHUYHEIN yToa Ho
paBeH 55° y IMOCTOSSHHBIX I'PAHUI] BHIPAaOOTAHHOTO IIPOCTPAHCTBA U 65° Y BpEMEHHBIX U OJIUTENBHO
OCTaHOBJIEHHBIX.

B pepakuuu Ykazauwuii 2014 roga BMecTo L cTosin uHTEpBas lo MeXKay TOUKaMU ITOTyMYJIbOH, U Ta 3Ke
KPHUBH3HA JaBajia gedopMalinio IpuMepHO Ha IOPSAO0K MeHbIle. [[eHCTBYOIINe pedaKIiuy IUImyT L.
BapuaHnT c lo ocTaBnen napamMetrpom ®opmMyiia OLI€HKH [JIs lepecyeTa CTaphlX OTYETOB.
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ITo H3MEpPEeHHBIM HHTEPBaA/IaM

Ecnu 3agansl U3MepeHHBIEe HHTEpPBabl, fedopMallus KaxkaoTro CYuTaeTcs 1o dopmyse 4.27 Kak
OTHOCUTEbHOE U3MeHeHUe ONuHE. OakoK IpuBeneHUs YMHOXKAaeT e€ Ha €. Korga 3agaH 1 pacTp
KPUBU3HBI, B KaXKObIli UHTEPBAJ IMUIIIETCS OIleHKa B €ro cepeauHe, a cpenHee pacxoxpgenue nu CKO
medaTaloTCAa B XKYPHaIl. Tak BUOHO, HACKOJIBKO OII€HKaA II0 KPUBHU3HE T'OOJUTCA Ha 3TOM y4YaCTKe.

[TapameTp Yrto 3apaérT ITo ymomganuio
Kpususga (Brixon 9.01) Pactp xpuBu3se B 1076 1/M. -
dopmMmya OLlEHKU HericTByomue Ykazaaus (L) L
unu pepgaknusa 2014 ropma (lo).
InuHa noayMynbare L, m OnuHa nonymynbgr, O - 1o 0
riyouHe.
I'my6buna paspabotku H, m I'nybuna gns pacuéra L. 300
I'panunia BEIpaboTaHHOTO [TocTosiHAas (55°) unu IIOCTOSIHHAA
IPOCTPaHCTBa BpeMeHHast (65°).
HNuTepsan lo, m ([To1.) WuTepBan ons GopMyJibl 15
penaknuu 2014 ropa.
HN3mMmepeHHBIE UHTEPBAJIBLI JIuEUM MeXOy CoOCeqHUMU -
(muHUN) penepaMu.
[Tonne HaYanbHOU OJIMHEI HauanwHasa gnmHa, IyCTO - -
OJIVHA JIUHUU.
[Tomne Tekymieu OINHEL InuHa B TEKyLIeM LIUKIIE. -
[TpuBoguTsk K 15-MeTpoBOMY KosbpdpunueHT npuBeneHus. ma

uHTEepBany (q €)

9.03 IIpumep Mmyabasbl (IeMO0)

WHCTPYMEHT CTPOUT MYJILIY OCemaHus Haf IPAMOYTOIbHOM BEIPabOTKOM 10 TUIIOBOM GYHKIIUU S(Z)
u3 Tabnuiel 1 YKazauuii. Hak/moH ¥ KpuBKM3HA TAaKOW MYJIbObl M3BECTHHI 3apaHee, U Ha HeH mpoBe-
psoTrcsa 9.01 u 9.02.

BripaboTKa CTOUT B LIEHTPE, AIMHHOM CTOPOHOM C 3arazia Ha BOCTOK. [IpuMep paccyuTaH Ha IOJIHYIO
noapaboTKy, Korga pa3Mmep BripaboTku He MeHbile 1.4H. Torma y MyJibOH €CThb IIJIOCKOE OHO, @ OT
ero Kpasd uUIET nonayMynbia miuHoi L. HemonHyo nogpa®oTKy YKazaHus CUUTAIOT MHAYe, [eMOo eé
He MOOeJIUpyeT U TOJIBKO IpenynpexpnaeT. OcegaHue B pacTpe MUIIETCS B MUJUILMETPax CO 3HaKOM
MHUHYC, KaK Pa3HOCTb OTMETOK, YTOOBI ITPOBEPSJICS U BLIOOP 3HaKa B 9.01.

K ocepanuto npumMmep nobasiseT CKOpocTu. IIpenbimyiuii Typ 6epEeTCcs Kak Ta XKe MyJiblla, YMHOXKEH-
Has Ha [HoJ110 mpeabIayInero Typa, 3a Cpok MeKay TypaMu MyJibAa yriiyouiachk Ha OCTaBIIYIOCS
yacTb. CKOPOCTh OCEIaHUs UAET BTOPLIM pacTPoOM B MUIJIMMETPAX B T'OMl, CO 3HAKOM, KaK Y OCeJaHUsI.
Taxkoi pactp mogaétcs B 9.01 Tak ke, Kak oceflaHNe, ¥ Ja€T CKOPOCTU HAKJIOHOB U KPUBU3HHI.

TpeTuii BLIX0[ 3TO Penepnl ABYX MPOGMUILHEIX JINHUM 110 TN1aBHEIM ceueHusM [-1 u II-I1I yepe3s 1ieHTp
mynbgrL. llar penepos o ymondanuio L/10, kak B 1. 4.26.2 YKa3aHuil. Y KaxXI0T0 pernepa ecTh oce-
OaHUe TeKymlero Typa eta_mm, npepgsinymiero eta_prev_mm u CKOpocTh rate_mm_y. [Tpu Takom
IIare HAKJIOHBI U KPUBU3HA 10 pellepaM COBIIamaloT ¢ ¢popMyiaMu YKazaHuil TouHo. [Ipu rinybune
okoso 357 m (L = 500 M) u ocepgauuu 1 M OHU MOBTOPSIOT Tabnuiy 2 pemakiuu 2014 roma, KpoMme
ctpoku z = 0.20. B Hell KpuBU3Ha HalevyaTaHa C OMMOKOM, 110 ¢popmyJsie BeIxomuT -0.450-1074 1/m
BMecTo -0.630.

ITopsAiZOK pOBEepKH

IMocTpotiTe npuMep u nnogauTe pacTp B 9.01, a penepsl feMo B CBEPKY € noneM eta mm. Pacxoxpe-
HYe HaKJIOHa U KPUBU3HHI 110 TPUAY C PeliepaMu JOIXKHO ObITh MajbkIM. 3aTeM IofaiiTe KPUBU3HY B
9.02 u cpaBHUTE OIIEHKY C YHUCJIaMU B XXKypHAJe.
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[TapameTp YTo 3amaéT ITo ymonmuanuio
I'my6buna paspabotku H, m I'nmy6uHa, OoT He€ 3aBuUCUT L. 350
IOnuaa BeipaboTku D11, M Pa3mep ¢ 3amaga Ha BOCTOK. 1200
[MTupuHa BeIpaboTku D12, M Pa3mep c ora Ha cesep. 900
MaxkcumanbHOE OCEeaHUE, M OcepaHve Ha OHE MYJIbOEL. 1.0
I'paHuIta BEIpabOTaHHOTO ['panuyHbIM yroa 55° unm 65°. TOOoCTosSTHHas
IpOCTpaHCTBa
[ITar penepoB, M [ITar penepos Ha npodumnsax, 0 - 0

L/10.
Cpok Mex[ay TypaMu, MecC Bpemsa MexXny NpenbayliuM U 12

TEKYIIIUM TYPOM.
Homns npedpIAyIIero Typa Kaxkast yacTtb ocemanus Oblia 0.9
(Oom.) yKe B IpenbIayIieM Type.
Pasmep ssuetiku, M (Ior.) fAdgelika pacTpa, Menb4e IIara 5

pemepos.
CK BhrIXOfla (MeTpu4uecKas) CucreMma KoopauHat npuMmepa. EPSG:32640
Kyma mmosmoxuTth (0XBaT) CoBuraeT IIpuMep, pa3Mep He -

MeHSeT.
TunuuyHbIC CHTYAdIIHH H pellIeHus1
YTO BUOHO [TpruuHa Pemenne

KoHIileHTpu4YecKue «OLIYbu
ria3a», KOHYCHI

YrnoBarTbie U30JIMHUU
(«OKTaArOHBI»)

PaguanbHBEIE/BEEPHBIE TUMHUY B
MYCTHIX yTJIax

HN3onuHuu repecekamwTCs B
T'yCTBHIX MeCTaX

[TonuroHEI OOHOTO IIBETA

KpuruHTr TOYHO MPOTATUBAET
3Ha4YeHUe dyepes
CKBaXXMHHI-BLIOPOCH! (HarreT
0).

['pyOriit rpud: BEPIIUHEL
CTaBSTCS II0 KpasM s4eek.

SKCTpaHOHHLII/IH 3a IIpengejlaMu
OaHHBIX.

Panbiie - ciiencTBue
CTrJIa2KUBAHUA Ka}KHOﬁ JIMHUU.

[To ymom9aHUIO ClIOM
CO3OaETCs C ODHUM CUMBOJIOM.

3amgats Harret CO (0.2-0.4 ot
cuiiia, B aOCOMIOTHBIX
enuHUIlax gucnepcuun). U/unm
BKJIIOYUTH CrjlaXXuBaHUe rpuna
B «2D Kriging».

VBenuuuth «CKpyTriieHue
JIUHUNW» 00 3 WU YMEHBIIUTD
pa3Mep SUYeMKU B KPUTUHTE.
Brmtouuth «O6pe3aTh 1o
KOHTYPY CKBaxKUH» WUJIU 3a0aTh
MacKy 0Ope3Ku.

CriaxuBaHUe UOET 110 TIOJIIO (B
«2D Kriging»). YBeIu4uTh TaM
pajumyc criaXkKuBaHUS TPUIA.
3agmaTh rpagyupoOBaHHYIO
cuMmBouKy 1o ELEV MIN.

IIpunoxkenue. Isoliner 3a 15 MmuHyT

CBoux maHHEIX He HY2KHO. B kaxmoom CoeHapuu l'[epBI:II;I Iar COSﬂaéT UJIN 3arpyzxkKaeT OaHHbIEe CaM,
II03TOMY HpOfITI/I MapPHIPyYT MO2KHO Ha IIyCTOM IIPOEKTe.

CnucoK MHCTPYMEHTOB OJIUMHHEIU, M 3TO IIyraeT IIpU IepBOoM 3HakKoMcTBe. Haunute ¢ natu - 1.01,
1.04, 2.03, 2.10 u 4.01. OcTranpHOE HAUOETCSI caMo, KOorfa YIpETeCh B 3aaydy.

ITocne Kaxxmoro mrara HarKucaHo, YTO JOJI2KHO IIOJIYyHYUTHCH. Ecnu IIOJIYHYHUJIOCHh APYyroe, Hago OCTaHO-
BUTHCA U pa3o6paTbC;{, d He UOTHU JaJIbIlle.
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Cuenapuu 1. Y MeHs1 TOYUKH

ITsaTh MmuHyT. CKBaXKUHEI, TPOOLI, 3aMePH, T100ast HEPETYJITPHAasi CEeTh HaOTIOmeHUH.

IIlar 1. 1.10 IIpumep cKBaxkKuH (gemMo0) MUHUMYM - HUYEero 3afaBaTh He HY2KHO, BCE II0 yMoJjI4a-
Huto. Eciu Y BaC €CTb CBOM TOYKH, IIPOIIYCTUTE ILIar. HO/lylll_lmCﬂ - TOUEYHLIN CJIOHN B IIPOEKTeE.

IIar 2. 1.01 2D Kriging (Touku — pactp) Mutumy™ - Touku, I1loie 3Hauenusi, Pasmep siue-
KHu. OcTanpHOe 10 yMOo4aHuio. I[Tos1yuumcs - pacTp 4 CIO¥ cTaHmapTHOU ommbku. OmubKa pacTeT
TaM, I'fie TOYeK MaJjio, U CMOTPETh Ha HEE HaJl0 B IIEPBYIO OUEPENb.

IIar 3. 1.04 U301uHuu U3 pacTpa MunuMmym - Pactp, Ceuenune, CTHIb H30IHHHH = CTPYK-
Typa / runicomeTpusi. CedyeHue nmogdepuTe Tak, 4YTOOH TUHUN OBIJIO BUOHO, HO HE CIIJIOIIHAS LITPH-
X0BKa. [Tosyyumcsa - U30JIUHUY C IOAIINCAMU M KOHTYPHBIE TT0sCa, TPaHULILI KOTOPBIX COBIIAZaloT C
JTUHUSIMHA.

Hamneie o BKycy. 1.06 u 1.07 nokaxyT, eCTh I B OJaHHEIX aHU30Tponusd, a 1.09 oumeHUT MeTOox
IIePEeKPECTHOMN IPOBEPKOIA.

Cuenapuu 2. MHe HyKeH peibed

I[MaTHaguaTh MUHYT. [ T1aBHEIM ClleHapHUU - CTPOUM pefibed, TPOBEPSIEM ero YHUCIaM{ U yCTPaHsIeM
HaugeHHoe.

IIar 1. 2.01 3arpy3ka IIMP no pamke MunumyM - Uctounuk penseda = GEDTM30, Pamka
3arpy3KH 110 uHTepecyoileir mecTHocTu. GEDTM30 aTo Moment penbeda 6e3 jeca U IOCTPOEK,
a y Copernicus GLO-30 BrICOTa CHATa II0 BEpPXyILIKaM, ¥ TOPU3OHTAJIX 10 HEMY IIOBTOPSIOT KPOHEL.
IMToayyumcs - pacTp penbeda B cucTeMe KOOPOUHAT IIPOEKTa.

IDIar 2. 1.04 U301uHNu U3 pacTpa MuaumyMm - Pactp, Cedenne 5 wiu 10 m. OcranbHOE IO
yMonmdaHuio. I[Toayyumcsa - ciod TopuloHTanel. [lanbllle OH UrpaeT POIb UCXOOHBEIX MaHHBIX, KakK
ecnu OBI BaM WX ITepeau.

IITar 3. 6.01 Crok u akkymyasanusi (D8) Muuumym - IIMP u3 mara 1. 3anonHeHre IOHUXKEHUNR
OCTaBbTE BKJIIOYEHHHBIM. [10/1y4yumcs - pacTPhl HalpaBJIEeHUH CTOKA U HAKOIMJIEHHOM MJIOIIaIu.

IIlar 4. 6.02 PeuyHasi ceTb MUHUMYM - pPacTp akKymynsaiuu u3 mara 3, Ilopor Bomocdopa B
siueiikax. HauHUTE C THICSYM U IToa0epuTe Tak, YTOOBI CETh BRITIIAE A IpaBaonono6Ho. IToayyumcs
- IUHUY BOJOTOKOB, HallpaBJIeHHLIE BHU3 110 TEUEHUIO, TO €CTh I'OTOBLIE TalIbBETH.

IIar 5. 2.06 Bepmuasl B aMbl MuauMyM - IIMP 13 mara 1, Paguyc momcka B suelikax. [1oay-
Yumecsa - TOYKHU JTIOKaJIbHBIX MaKCHUMYMOB C OTMETKaMU.

IITar 6. 2.02 3arpy3kKa TOIIOOCHOBBHI II0 paMKe MUHUMYM - Ta ke Pamka. U3 OSM 6Gepurte mo-
IagHBIE BOOOEMEL M CyXUe PYCJIa, @ PEKH U BepIIuHH He 6epute. OHU yXKe IIOCYUTAHEL 110 pennbedy
B IIarax 4 u 5 ¥ COrJlaCOBaHH ¢ HUM, a ©3 OSM npunyT u3 Opyroro UCTOYHUKA U C MATPULEU MOTYT
He COBIIAcTh. [Tosyyumcasa - 0O TATH CJIOEB B rpynie Tomorpadus.

IITar 7. 2.03 Topo2Raster (penbed U3 BeKTOPOB) MuHUMaIbHEIM HAaO0OP BXOIOB:

e V30JIMHHH U3 IIara 2 U MoJjie BBICOTHI;

e TanpBerm u3 mara 4;

e TouyKHM BBICOT U3 IlIara 5 U II0Jie OTMETKH;

* O3épa m ype3 BobI 13 I1ara 6 u moje OTMEeTKH ype3a;

* Pasmep siuerku. OGPHIBEI IOOANTE, €CIIH OHU €CTh B TOIMOOCHOBE. IToyuumcs - HOBBIM pacTp
penbeda, TOCTPOEHHBIN II0 TUIU3UPOBAHHLEIM BEKTOPaM, a He 10 OOHUM I'OPU30HTAJISIM.

IITar 8. 2.09 HeBsA3Ka ropu3onTaaed npotuB [IMP MuuuMyM - TOpH30HTAIH 13 I1ara 2, MoJIe
BbICOTHI, IIMP u3 mara 7. I[Tloayuumcsa - TOYEeUHBIN CJIOM HeBSA30K u oTueéT HTML. CmoTpuTte Ha
cperHee CMeIlleHHe U Ha [OJII0 TOYEeK, IIPOMaXHYBIIUXCs OObIIIEe YeM Ha MOJIOBUHY CEUEHUS.
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IIlar 9. 2.10 Iunaraoctuka teppacunra IIMP Muuumywm - IIMP u3 mara 7 u Ceuenne penbeda,
TO Ke, 4TO Ha Iare 2. [Toayuumcsa - UHOEKC IPUTSIKEHUSI OTMETOK K yPOoBHSIM. OKOJIO eTUHUIILI
O3Hay4aeT, YTO CTyIeHel HeT, ABa U BHIIIEe O3Ha4YaeT TEPPACHUHT.

IIar 10. 2.11 CusiTHe cTyneHeH (CrilazkMBaHHE C OorpaHuYeHHeM) HyxkeH, TOJTbKO eCITH ITPeIbl-
OYyLIWH Iar Halén Teppacuir. Munumym - IIMP co cryneHsimu, Cedenue penbeda, ATepanun
50. IToaydyumcsa - ucrpaBleHHLN penbed U oTUET A0 U nocie. UHIEeKC OoMXKeH ONyCTUThCS K efu-
HUIIE.

Ecnu xoTuTe IpoOBEepUTH He CBOM OAHHEIE, & CaM MeTO[, 3aMeHUTe HepBHl Iiar Ha 2.07 demo-
penbed c brnaxkoMm OBpaxKHO-0a1049Hasi ceTh. Torga HCTUHHASA II0BEPXHOCTh U3BECTHA 3apaHee,
¥ BUIOHO, YTO UMEHHO TePseTCs IPU nocTpoeHuu. OBparu TepsATCSA IePBLIMHU.

CBepUTh C UCTHHON MOXKHO OByMs cmocob6amMu. HarisigHoO - MOCTPOMTE U30IMHUY 110 BOCCTAHOBJIEH-
HOMY pefbedy C TEM Ke CedeHUEeM U HaJIOXKNUTe UX Ha TOPU30HTAJIU ITara 2 OpyruM IIBeToM. JInHuN
OOJI2KHEI JIeYb OPYI Ha OPyTra U BIIPpaBe pa30ﬁTHCB TOJIBKO Ha MaKYIIIKaX BHIIIIE nocnenHeﬁ TOPHU30H-
Tanau. YUCIeHHO - KaJIbKYyJISTOP PAcTPOB, BEIpaXkKeHHWe «BOCCTAHOBJIEHHBLIM MUHYC UCTUHA», U CTaTHU-
CTHKAa Pa3HOCTHU B CBOMCTBAx Ciosi. [Ipu ceueHUM 5 M 0XKHUOAETCs CpefHee OKOJIO HYJIsA 1 pa3bpoc
MopsifiKa MeTpa, a HauboJIbIINe PacXoXKOeHusl Ha BepinnHaxX. Eciu mo6aBuTh B ImIar 7 TOYKU Bep-
IIMH U3 IIara 5, pacxXoXAeHHs Ha MaKyIlIKaxX 3aMeTHO COXKMYTCS, ¥ 9TO POBHO TOT OTBET, 3a4eM
TOl'IOI“pa(I)bI IIOAIIMCEIBAIOT OTMETKH BEPIIIMUH.

Cuenapuii 3. MHe HYXKEH pa3pe3
Tpu MUHYTHI.

IIar 1. 4.10 IIpumep aJist pa3pe3a (AeMo) MUHMMYM - HUYero 3aJjaBaTh He HYy>KHO, BCE 10 YMOJI-
yanuio. [Toayuumcasa - Habop crnoéB B rpyutie [Ipumep paspesa.

IITar 2. 4.01 Pa3pe3 oo 1uaun MuauMmyM - JInaus pa3pe3a, IloBepxHocTtu cBepxy BHU3, Bep-
THKAQJIBHBIM MacIITao. [Toayuumcs - 4epTéXK pa3pesa B HHXKEHEPHOU CHcTeMe KOOPAUHAT, C 0CsI-
MU, OTMETKaMM ¥ I10JI0OCaMH IIJIaCTOB.

Kyna uaTu panbiiae

PyKOBOMCTBO OTIUCHIBAET KaXKIObIH MHCTPYMEHT MOAPOOHO, C mapaMeTpaMu 1 OTOBOpPKaMu. 3ech Ha-
MEPEHHO HET HU OMIMM, HU TEOpWH. 3aada CTPAHUILI IIPOBECTH Bac IO MOAYJIIO0 OOWH pa3, a He
3aMeHHUTDb JOKyMEHTAaIIHIO.

Danuvle OpenStreetMap - © yuactHuku OpenStreetMap, ODbL. Matpunsl Copernicus GLO-30,
GEDTM30 u Mapzen Terrain Tiles pacnpocTpaHsSIOTCS CBOOOTHO.

IIpunoxenue. [loasi meMo-CI0€B

CBopka Iosneiu Bcex TéHepaTOPOB NEMOHCTPAIIMOHHEBIX HaHHBIX C EJUHHUIIaMH. 3HauyeHusa OEMOHCTpPa-
IIMOHHEIE, U TaM, I'l€ BEeJINYHNHa a6CTpaKTHa, €OWHUIBI YCIIOBHHEI.

Beixogsl rpynn «Tomorpadusi» u «I'mapoaorusi»

Cnout nuauil PedHasi ceThb (MHCTPyMeHT 6.02):

TTone Tun CMBICJI, eOUHUIILI

order 1ejoe nopsimok Ctpanepa
acc out  OpoOHOe aKKyMYJISIUs B 3aMBIKAHUU 3BEHQ, STYEEK
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TTone Tun CMBICJI, eIUHUIIEI

length m pgpoGHoe pnuHa 3BeHa, M

Croit monuronoB Bacceunsl (6.03) HecéT basin (Homep Gacceiina, 1emoe) ¥ area_m?2 (III0IMab,
M2). Croit Touek BepuiuHbl (2.06) HeCcET z (BricOoTa, M) U drop (IIpeBhIllIeHNEe Hal MUHUMYMOM OKHa,
M). Csiou TormoocHoBH (2.02) HecyT name 1 osm_id, BOOOTOKM AOMOTHUTENEHO Waterway, BOGOEMEL
water, BepmmHH ele (BbicoTa, M), 06peIBH kind. Jemo-penbed (2.07) - pacTp 6e3 moiei.

CkBaxkuHbI (HeMo) - uHCcTpyMeHT 1.10

Cnoit Touek CKBazKHUHBI (IeMO0):

ITone Tun CMEICTI, €IVHUIIEL

well CTPOKa UMS UM HOMEP CKBAXXKWHEI

roof opobHoe abCcoJTIoTHAsI OTMETKA KPOBJIU
mIacTa, M

thick opobHoe MOIITHOCTS IIJIacTa, M

X opobHoe copepzKaHUe YCIIOBHOTO
KOMIIOHEHTa, IIPOIEHT (gemo)

head opobHoe Hamop, M (Heobs3aTeJIbHOE
moJie)

K opobHoe KoadoduimeHT GUIbTPAIUH,
M/cyT (memo, HeoOs3aTelIbHOE)

T opobHoe BOOONPOBOOUMOCTD, M%/cyT, T
= K-MOIIHOCTh
(HeoOs13aTenpHOE)

mintype CTpOKa MUHTHII, KaTeropus (IemMo
3aMelleHusi, Heo0s13aTeIbHOE)

dz opobHoe BeJIMYMHA, TUHEWHO
CBsI3aHHas C gpeidom, yc.
(HeobOs13aTeIbHOE)

Heo6sizaTenbHubii pactp IloBepxHOCTH Aperda (IeMo) - CTOPOHHSISI TOBEPXHOCTD /IS KPUTHHTa
C BHEITHUM Apetidom, yci. ef.

ITpodnin 3/1eKTpopa3BeaKH - HHCTPyYyMeHT 1.11, pekKuM 37 1eKTpopa3BeaKH

Cnoit Touek IIpodunu 3nekrpopa3sBenku (pk, EII, BII):

ITone Tun CMBICJI, €UHHUIIE

profile 1mesoe HOMeED IpodunIs

picket m ppoGHOe THMKeT OT Havasa IPouisa, M

pk CTpOKa nuketT MeTkou [1K (Hanpumep ITK5+20)
z IpoOHOEe OTMEeTKa MOBEPXHOCTH, M

rho k OpobHOe KaxXylleecsl COMPOTuBIeHue pK, OM-M
rho true mpoGHoe pK 6e3 mryma, OM M (3TaANOH)

sp IpoOHOe MOTeHIIMAJl ecTeCTBeHHOTro nmons EIT, MmB
vp IpoOGHOe BHI3BaHHas momspuslarus BII, mB/B
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IIpodunu ocemaHum - HUHCTPyMeHT 1.11, pexxuM ocemaHHuH

Croit Touek IIpodunu ocegauuii (Myiabaa, TypoB: N):

ITone Tun CMBICII, €QUHUIIE

profile 1esoe HoMep mpodus

picket m opoOHOe MHMKET OT Hadajia IpoduiIsi, M
pk CTpPOKa nMUKeT MeTKoM [TK

tour 1esyioe HOMep Typa HabJomeHuH

z OpoOHOe OTMeTKa ITOBEPXHOCTU, M
settle OpobHOe ocemaHKWe, MM

settle true mpo6GHOE

ocemanue 06e3 mryma, MM (3TaJIOH)

[HauHbIE O/ pa3pe3a - HHCTpyMeHT 4.10

IToBepxHOCTSH 1...6 (pacTpel) - OTMETKHU IIIECTU OBEPXHOCTEM CTONKOM, M. CBEpXy BHU3 9TO
1 KpOBJs BepxHeU BMeIawIel, 2 KPoBJsd U 3 IOOOIIBA 1-r0 IPOMEBIIITIEHHOT O, 4 KPOBNA U 5

TIOMOIIBa 2-T0 MPOMHIIIJIEHHOTO, 6 ITOOOIIIBa HUKHEW BMENIaloIIen.

JIuauu pa3pe30B (IeMo), ITMHHUS, IT0JIe name - uMs muHun (Paspes 1, 2, 3).
Ycres1 collar (memo), Ttouku, mosnsti hole id, z (otmetrka ycTesi), eoh (rimyb6una 3abos1) u

number (mogmnuce).

HNuTepBasisl interval (memo), Tabnuila, noss hole_id, from, to (r1y6uHbL 110 CTBONY OT YCThHS)

u code (MHOEKC IIacTa).

IInact 1-i1 mpoM. (memo) u IlnacTt 2-# mpoM. (IeMo) 3TO MHOTOKaHa/lIbHEIe pacTpel. Kanan
1 kpoBns (M), KaHal 2 mopoliBa (M), KaHan 3 cogepkaHue (IPOIeHT), KaHall 4 MUHTHUI (KaTe-

ropus 1 unu 2).

Pazmom (memo, 2D), nuHUs, I0JIe name.

Mapkep ¢ Z (zemo, 3D), nuHNUSA C OTMETKOU Z, II0JIe name.
3o0Ha (memMo, MOJIMIOH), IIOJIUTOH, II0JIE Name.
Onpoxkunyras TIN (memo), 3D-rpaHu, I1ojie name.

[HanHabie Ojisa PpaKTajioB - HHCTPyMeHT 7.05

* Peku (memo), muHuu, mmone order (ireoe) - IOPSIOOK IPUTOKA B HePapPXUU CETH.

* Bomocoop (memMo), IOJIUTOH, [10JIE hame.

Beper (memo), nuHUs, II0JIe name.

IInmoTHOCTH (HEeMO) - uHCTPpYMeEHT 3.08

Cnoit Touek [1eMO-TOUKH:

ITone Tun CMBICJI, eUHUIIE

mass pgpoOGHoe Macca 3amepa (gemo, 50 Ha TOYKY)
prec OpoGHOe CHUTIMa HeoIpemeleHHOCTH, M

Crnowt nuHUY [IeMo-THHHH:

ITone Tun CMBICJI, €OUHUIIHI
mass opoO6Hoe Macca 3amepa (memo, 100 Ha TUHUIO)
prec IpoOHOEe MONyIIMPHHA KOpUOopa, M

from m ppoGHOe HaYamo MHTEPBAA IO JIMHUU, M (MOXKET OBITH ITyCTO)
to m opo6HOe KOHeIl MHTepBaJjia II0 JIMHUHU, M (MOXKEeT OBITh IIYCTO)
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Coi noJuroHoB [IeMO-IIO/IMT OHbBI:

ITone Tun CMBICJI, eOUHUIIL

mass pgpobHoe Macca 3aMmepa (memo, 150 Ha IOJIUTOH)
dasy 1ersoe 1 - monuroH nmoa masuMeTpuio, 0 - paBHOMEPHBIN

BcmoMoraTtenbHbIM pacTp BecmoM. pacTp (Ha3uMeTpHsi) - TpaJUeHT 3HaUEeHUHU OIS Ja3uMeTpude-
ckoro pexuma 3.07, ycn. eq.

IIpunoxenue. INIOTHOCTL IEPEeMEHHOH OMOPHI: MOIIIAroBoO

Paz6op mHCcTpyMeHTOB 3.07 u 3.08 OoT reHepanuu OeMo [0 TOTOBOTO pe3yjibTaTa, C IOSICHEHUEM
KaXKJoro rnapamMeTpa. I[Ipumep nokasbsBaeT, KakK IPOBEPUTH UHBAPUAHT MaCCHl CYETOM.

IITar 1. CrenepupoBarts aemo (3.08)

3anyctute 3.08 IIpuMep OJis1 IVIOTHOCTH (TeMoO).

e O01acThb (3KCTEHT) - TPaHUIlLl TeHepalnu. 3ajaliTe IPSIMOYTONbHUK Ha KapTe HJIU II0 CJIOO.
ToguTcst mo6oM MeTpUYeCKU OXBaT, HalpuMep KBajapaT HECKOJIBKO KUJIOMETPOB.

e flyeHKa BCIIOM. PacTpa, M - [lIaT BCIIOMOTATEIbHOTO PAacTpa [JIsd Ja3uMeTpuu. [1o yMOoT4aHUIO
50, Onst meMo mOCTaTOYHO.

* 3epuo I'CY ([om.) - mOBTOPSIEMOCTH ITPpUMepa. [Ipu ogHOM 3epHE Habop OOUHAKOB.

Ha Brixome uethwipe ciod - [lemo-ToukH, [lemo-nunuu, [lemMo-moauronsl 1 BcooMm. pacrtp. B
XKypHaJe yKa3aHa 3anoxkeHHas Macca, Touku 500, muauu 200, nonuross 300, utoro 1000.

IIar 2. IIlnmorHOCTH O TO4YKaM (3.07)

3anyctute 3.07 ILITOTHOCTH IO 3aMepaM Ha cjioe [1eMOo-TOYKH.

* 3aMepsl - ci10# [IeMO-TOYKH.

* IToxe Mmaccel - mass. Eciii 0cTaBUTh IyCTHIM, Macca KaxXaoro o0beKkra paBHa 1.

* ITore TOYHOCTH - prec. [IJIs ToOYeK 3TO CUTMa rayCCOBa IIsiTHa B MeTpax. YeM O0JbIlle CUTMA,
TeM Oojiee Pa3MBIT X1 HU30K BKJIa[d TOYKH.

e Pa3sMep sAA9YEHKH, M - IIar CeTKU pe3yibTaTa. MeHbIle sueiKka - MoapobHee KapTa U HOJIbIIe
cuéT. Ha mnoTHOCTL B Macce Ha KM? pa3Mep S4YelKU He BIUSIEeT, TOJILKO Ha OeTaJlbHOCTh.

* 00J1aCThb - OCTaBbTE IIYCTHEIM, BO3BMETCS IO CIIOIO.

* Hocurens 3a KpaeM - [IOHOPMHPOBATHh BHYTPH OEePXKUT BCIO Maccy B obnactu, IloTepsaTs
Maccy oTOpackBaeT BHIIEAIIYIO 3@ Kpal 9acTh C IIpeaynpexaeHueM. g TpoBepPKU HHBAPH-
aHTa OepuTe JOHOPMUPOBATE.

e Curma mo ymoixdauauio ([Jo1.) - moacTaBisgeTcs, KOTOa Mojle TOYHOCTHY nycTo. Honmb o3HavaeT
HONysTYeuKy.

ITpoBeprTe xKypHan. Ctpoka Macca Bxoga 500, macca Ha ceTrke 500, pacxoxpgenue 0 u ecThb
WHBapHaHT, MHTeTrpaJl NJIOTHOCTU PaBeH CyMMe Macc.

IITar 3. II'TOTHOCTH IIO JIMHUSIM

3anyctute 3.07 Ha cnoe [leMoO-ITHHHHA.

* TTojie TOYHOCTH - Prec - 3[ech 3TO MOIyMINPUHA KOpUaopa B MeTpax. JIuHUsA pa3Ma3biBaeTcs
B IIOJIOCY MSITKUX KPaéB.

* from_m / to_m (Jomn.) - nons from_m u to_m. YV ofgHOM meMo-IUHUK WHTEepPBaja 3adaH, U B
pe3yJibTaTe pa3Ma3blBaeTCs TOMBKO €T0 4acTh. [IyCcThie OISt 03HAYaI0T BCIO JIMHUIO.
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B xxypHane macca Ha ceTke 200. Ecnu BKIIIOUEH pPeKUM IIOTEPU MAcChl M KOPUAOP BHIIIEN 3a Kpal,
pacxoxkpaeHHe IT0KaXeT, CKOJIbKO MacChI YIIIIO.

IIIar 4. II'TOTHOCTH 110 IIOJIMTOHAM U HJa3HUMETPHUS

3anyctute 3.07 Ha cioe [1eMO-IIOJIUT OHBI.

* Be3 BcriomMoraTesbHOI'0 pacTpa Macca IIOJINIoHa pPacKiIagblBaeTCs PAaBHOMEPHO II0 eT0 IIJIoma-
ou.

* Bcomom. pactp ([omn.) - nogavite Bcmom. pacTtp u3 gemo. Torga ois mOJIUTOHOB BK/IIOYAeTCsS
Ia3uMeTPHs, Macca pacupenenseTcs IPONoPINOHaIbHO 3HaYeHUSIM pacTpa BHYTPH ITOJIUTOHA,
a He poBHO. Eciu pacTp BHYTPHU MOJIWUTOHA MIYCT, MHCTPYMEHT OTKATHIBAETCS Ha PABHOMEPHOE
¥ IHUIIET 9TO B KypHAJIL.

Macca Ha ceTke 300 B 06oux pexuMax, MEHSeTCs TONbKO (opMa pacupefeeHuss BHYTPHU IIOIUTO-
HOB.

IITar 5. CMemIaTh THINIBI Yepe3 JONHCHIBaHUE

YrtoOrI cOOpaTh TOUKY, TUHUU U IIOJTUTOHEI B OOWH PacTp, mporouuTe 3.07 TpUKOHI HOOPS,.

* IlepBHIil 3anyCK - KaK O0BIYHO, TIOJIy4aeTe TPEXKaHAaIbHBIN PacTp.

* BTopoii u TpeTui - B mapaMeTpe [JomucaTh B CYIIECTBYIOIMIUHA pacTp (Jom.) yKaxkuTe pacTtp
¥3 IPEeNBIayIero 3amnycka. MHCTPYMEHT YWTaeT TPHU KaHalla, Jo0aBIsieT HOBYIO MAacCy U BO3-
BpalaeT 0OHOBIEHHEINH PACTP.

IMocne Tpéx monuckBaHUY CyMMapHas Macca Ha ceTke paBHa 1000. Kananet 2 u 3 (Xm0 u Zm) gnis
9TOTO U CIy2KeOHbIe - OHU ITO3BOJISIIOT JOIKNCHIBATh CEPUSIMHU U [epkKaTh KapTy 9pPeKTUBHON CUTMBI
TOYHOI.

IITIar 6. 9¢ddexTUBHAA CUrMa

3apmaiiTe HeoOs13aTembHBIN BEIX0T D PeKTHBHASI CUTMa. JTO CPeIHEB3BEIIIeHHAs CUTMa 10 TYelKe
- KapTa 3¢pdDeKTUBHOM TOYHOCTU. ['Ie MIOTHOCTh HabpaHa TOYHLIMU HOCUTEJIIMU, CUTMa Maja, I'me
pa3Ma3aHHBIMU I'PYOLIMU MTPUBSI3KaMHU - BeJIMKa. DTO aHAJIOI KPUTHHTOBOM OUCIEPCHUU OIS dTaxKa
IIJIOTHOCTH, W OH ITIOKA3hIBaeT, TOe Pe3yJIbTaTy MOXKHO OOBEPSTb, a T'le OH JEPKUTCS Ha I'PYOBIX
HOCHUTEJISIX.

Kak uurarh UTOT

Kanan 1 pe3synbsTaTta - IJIOTHOCTH B Macce Ha KM2. OTKpEIBaATe €ro OOHOKaHaIbHOU IICEBOOLIBETHOMU
CUMBOJIMKOM. [IsiTHa IJIOTHOCTH - TaM, I'le CTylllaloTCs HaJeXHble 3aMeprl. THBapHUaHT B XKypHale
MMOATBEPK/aeT, YTO Macca CoxXpaHeHa U pe3ysbTaT KOppeKTeH. Coi AoKeH ObITh B METPUYECKOM
cucTeMe KOOPOWHAT, MHaYe WHCTPYMEHT OTKaxKeTcs paboTaTh.

IIpengnpusaTuam

Isoliner pa3BuBaeTCs Ha 3agadax pPeasbHLIX MPeNIpUaTHii. MbI BEIIONHAEM HOpaboTKH IIOM peria-
MEHT IIPOHU3BOICTBA, 3aKI0UaeM OJOTOBOPH TEXHUYECKOU ITOANEPKKY C TapaHTHel U BHEOPSIEM MO-
OyJ7ib B TPOU3BOACTBEHHKIN ITUKJI, BKJIIOUAs MHTETPALMI0O C KOPIIOPAaTUBHEIMU 6a3aMu OaHHBIX. [10-
opobHocTH - https://www.informpp.ru/rnaBHas-cTpaHULla/IPeNIPUATUIM

2KypHaJl ¥ IIaHeJ/Ib HHCTPYMEHTOB

Isoliner BegéT xKypHan paboTsl B daiine isoliner.log pspmom ¢ mpodunem QGIS. B Hayane ceanca
nuIIyTcsa Bepcum nnaruHa u QGIS, 3aTeM UM 3allyIIeHHOTO MHCTPYMEHTA, €T0 TapaMeTphl, BpeMS
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cuérta, a mpu cboe - omucanue omubKu. OKHO pacuyéTa 3aKphIBAETCS, a Qaiil 0CTAaETCsI, I03TOMY ITPHU
o0pallleHuH JOCTAaTOYHO IIPUIIOKUTD €T0.

OTKpBITE KypHAJI MOXKHO Yepe3 Moaynau - Isoliner - 2Kypnaas unu kHounkoi 2KypHai B okHe O
mwiarune. Ha nanenu unctpyMeHToB Isoliner HaxonsTCa KapTa NJIOTHOCTU U OKHO «O IylaruHe».

JIneH3usa U nmogaepKKa
I[InaruH pacnpoctpansiercsa nopn nuneH3uelr GNU GPL v2 unu HoBee (GPL-2.0-or-later) - Toi

xe, uTo u caM QGIS. Tlomnnii TekcT B ¢aiine LICENSE B kommiekte. © OO0 «HMHbOpPM++>»,
www.informpp.ru.
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