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Isoliner - mpoBaigep UHCTPYMEHTOB Processing st MHTEPIIONSIIUY TOUEYHBIX JaHHBIX, IOCTPOEHUS
M30IMHUN U paboTel ¢ penbedoMm. Ampo kpururra - anroputm KB2D u3 GSLIB. PabGoTaeTt
[0 OTMETKaM IIjlacTta, MOIMHOCTSIM, ®MC, xuMuuM U IIOOBIM YHCIIOBEIM aTpuOyTaM CKBaXKHH.
HWHCTPpYMEHTHI pa3HeCeHEl 110 CEMU T'PYIIIaM.

* I'pua M U30/IMHUM - OCHOBHOM ITOTOK 00pabOTKM, OT meKjlacTepu3aluu A0 U30JIMHUN.

* Tonorpadus - penved U3 OTKPHITHX JaHHBIX U THAPOJIOTUYECKUM aHATU3.

* [TonmonHUTE/IbHbIE HWHCTPYMEHTHI aHa/IM3a - PAcUETH OT WUHAMKATOPHOTO KPUTHHTA OO
IIJIOTHOCTH IIePEMEHHOMN OIIOPHI.

* Pa3pes - IOCTpoeHHUE T€0JIOTUYECKUX PA3pPE30B.

* Teonoruuyeckast Moaeib (6eTa) - COTrjIacOBAaHHOCTb MAYK{ IIJIACTOB M y4eOHHIM IIPUMEP
paspesa.

* 'uaponorusi pex - CTBOPH, KPUBLIE PACXOI0OB U 3aTOIJIEHUE.

e OpaKkTa/JIbHbIA aHA/IM3 - PA3MEPHOCTH [IOBEPXHOCTEM, MACOK U JIMHUH.

« O0OMeH DaHHBIMH - YTeH1e 1 3anuch LandXML.

HeckonbKO TEpMHUHOB, KOTOpPhbIE BCTpeUYalOTCsAd HOajee. BapuorpamMMma ONKUCHIBAET, HACKOIBKO
CUJIbHEE pa3Iu4daloTCd 3HAUYeHUsS C POCTOM PACCTOSHUSA MeXAy TodKamu. CUJII - YPOBEHb, Ha
KOTOPHIM OHA BHIXOOUT (OMM30K K OUCHEPCHHM [OaHHBIX). Harret (oT aHrm. nugget, «addekrt
caMopofKa») - CKaUOK BapHOTPaMMEbI Y HYJISI, TO €CTh Pa30poc Ha CKOJIb YTOIHO MaJIbIX PACCTOSHUSX,
BBI3BAHHBIN M3MEPUTENIbHBEIM IIIyMOM M MUKPOU3MEHYMBOCTHIO. [lajiee 110 TEKCTY - IIPOCTO «HAITET».

YcTraHOBKA M pacrno/jioxkeHue

OcHoBHOM cmoco0 - u3 odunuanbHOro pemno3utopusi QGIS. OTtkpoiiTe Monynu — YmpasieHue u
yCTaHOBKa MOAyJiel — BKnagka «Bce», B morucke Habepute «Isoliner», BbIOepUTE IIJIaruH U HAXKMUTE
«YcTaHoBuTh». [Ipu ycraHoBke u3 pemno3utopus QGIS cam coofiaeT 0 BHIXOMe HOBBIX BEPCUHU U
OOHOBJISIET MJIaTMH 10 KHOIIKE.

AnbTepHaTuBHBINM crmocob - u3 ZIP-gaiina. Mopmynu — VYhopaBlieHHMe M yCTaHOBKa MopgyJiel —
YcranoBuTth u3 ZIP. 310 ynoOHO Oyist opaliH-YCTaHOBKY U HPEIPEeIn3HbIX COOPOK.

ITocne yCTaHOBKM WHCTPYMEHTHI HOSIBISIOTCS B maHenu «O6paboTka», y mpoBaiigepa «Isoliner»,
TeMHU Ke ceMbio rpymnmnamu. PadoraioT ouu B QGIS 3.16 1 HoBee. Huuero goycraHaBIuBaTh He HYXKHO,
BCE cUMTaAEeTCs ITaTHRIMU cpencTBamu QGIS.

OOHOBJ/ICHHUE

IIpu ycramoBke u3 peno3utopus QGIS moxa3riBaeT yBemoMJIEHHE O OOCTYIIHOM HOBOW BEpPCUU
- 3HAYOK B CTPOKE COCTOSIHUSI M CIHCOK BO BKiIagkKe «OOHOBNsieMble» MeHeIXkepa MOOyJei.
OOHOBIEHUE BHIIOJIHSAETCI OOHON KHONKOMU. [Ipu ycTaHOBKe 13 ZIP HOBas BepCUS CTAaBUTCS TeM XKe
IIyTEM, IIOBEPX CTApPOU.

IlnaruH KOPPEKTHO Ilepe3arpyXxaeTcs «Ha JeTy», nepe3anyck QGIS nHe tpebyetcsa. Ilocne
00OHOBJIEHUS WHCTPYMEHTEI CPa3y OOCTYIIHEI B IIaHEJIN.



CopaBKa H 00IIIHEe 3JIEeMEHTHI THa/Iora

B pguarnore xaxXpmoro MHCTPyYMeHTa eCTh KHoIKa CIpaBKa, OTKpBIBalomiasi 3T0 pyKoBoncTtBo (PDF
B KOMIIJIEKTe Innarufa). [IpaBas naHens guasora IoKa3bkBaeT KPATKYI0 CIIPaBKy 10 UHCTPYMEHTY,
a MOoICKa3Ka K IIOJII0 IOABISIETCS [IPU HaBEeOeHUU Ha Hero. PYKOBOACTBO U CBe[EeHUSI O BEPCUU
OOCTYIIHEL U 6e3 OTKPBITUS MHCTPyYMeHTa. B meHio Moayiau ects nogMeHio Isoliner, B HEM cTOAT
Kapra mwiorHocTtH, [IomocHOBa, O mjaarmHe C BepCUel, CChUIKAMM, UCTOPHUEN U3MEHEHUU U
pykoBoacTtBoM, A3bIK 1 2KypHaJl.

A3bIK nuHTEepderca U CIIpaBKH

Aswik nHTEpdelica u A3LIK CIIPAaBKU BEIOUPAIOTCI OTHOENIBHO, B 0KHe Monmyiau — Isoliner - fA3bik. To
Ke OKHO OTKpHIBAeT KHOMNKa C OyKBaMu «A» U «f» Ha ImaHes M HHCTPyMeHTOB Isoliner. K untepdeiicy
OTHOCSATCS MEHIO, Ha3BaHUS MHCTPYMEHTOB U IIOAIINCH II0JIeH, a K CIIpaBKe IIpaBas IlaHellb guasora,
MMOACKa3KuU 1mojier u pykKoBomacTBo PDF. Tak MOXKHO gepzkaTh aHrnuiickuii matepdeiic QGIS u yutaTth
CIIPaABKYy MO-PYCCKHU, ¥ HA0OOOPOT.

Y KaX[oro U3 AByX A3bIKOB Tpu 3HaueHus: Kak B QGIS, Pyccku# u English. I[To ymonuanuio o6a
uayT 3a 236lkoM QGIS, Kak u pasbilte. Ha3BaHusA SA3BIKOB B CIIMCKe HAMIMCAHBI Ha CAaMUX 3TUX S3BIKaX,
IIO3TOMY CBOM SI3BIK HAXOOUTCS, faXKe eCJIM OKHO OTKPBLUJIOCh Ha HE3HAKOMOM.

MeHI0 1 Ha3BaHUsS WHCTPYMEHTOB B maHenmu O6paboTKy ImepecTpanuBalOTCsS Cpa3y Mocje HaxXKaTHUs
OK, nepesanyckaTh QGIS He HykHO. CTipaBKa CMEHUTCS TPU CIIEAYIOIIEM OTKPLITUY WHCTPYMEHTA.

Kanan PacTpa BO BCeX MHCTPYMEHTaXx BLI6I/IpaeTCH BEIIIAOAIONIUM CIIMCKOM C UMEeHaMM KaHalloB. Y
MHOT'OKaHaJIFHOI'O I'puaa I1jiaCTa B HEM CTOSIT «KPOBJIA», «IIOOOIIIBa» U KMEHa CJIOEB IIapaMeTpoB.

Bce HHCTPpYMEHTBI

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

1. I'pug ¥ 30 TUHHH

1.01 [IlekmacTepu3anus (Beca)
* 1.02 2D Kriging (Touku — pactp)
1.03 MuHuManbHas KpUBU3HA (TOYKH — PacTp)
1.04 VI30omuHMU U3 pacTpa
1.05 Bapuorpamma (3KcepuMeHTalIbHA)
* 1.06 BapruorpamMmMHuas KapTa (AHU30TPOINS)
1.07 Kpocc-Banupanuyusi BapuorpaMMEbL
1.08 Kpocc-sanupauus metoga (LOO)
1.09 ITpuMep CKBaxkKuH (IeMo)
1.10 [Ipumep reodpusndeckux npodunei (memo)
1.11 Bpe3ka mogpo6GHOM ITOBEPXHOCTH B PETHOHAJIBHYIO
1.12 MBA: MynbTHUCETOYHEIE B-cimaliHel (TOYKM — pacTp)

2. Tonorpadus

.01 3arpy3ka LIMP no pamke

.02 3arpy3Ka TOIIOOCHOBEI 110 paMKe
.03 Topo2Raster (penved 13 BEKTOPOB)
.04 TTonroToBKa penbeda

.05 CToK 1 akkymynsanus (D8)

.06 Peunas ceTp

.07 bacceuHsl 1 BOOopa3aenbl

.08 YKJIOH U 9KCIIO3UIUS

.09 BepLInWHEL U IMEL

.10 [Temo-pennved

.15 OTYET 10 CTBOPY

.16 Bomoc6op. JIunuu 1 KOHTYPH (KaHaBhl, KapbePhl)
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.17 OTYET 110 TOTOBOMY BOZIOCOOPY

.18 Hacruinmu 1 BeIeMKH (00BEMEI PaboT)

.19 KargumaTel OPOBOK U IIOMOIIB

.20 BpOoBKU U1 IOMOOIIBE B paboTy

.21 Ilpumep kaprepa (memo)

.22 TIpodunupoBaHre OTKOCOB

.23 JImHUH CTOKa OT TOYEK, JUHUU U KOHTYPOB

2. Tonorpadusi: TMarHOCTHKA U IpaBKa

e 2.
e 2.
e 2.
e 2.

11 Pa3genuTh TOPU3OHTANIU OIS IIPOBEPKU

12 HeBs3ka ropu3oHTasneu npotus LIMP

13 JnarHocTtuka Teppacunra LIMP

14 CHATUE CTyIeHel (CriiakKMBaHUE C OTPaHUYEHUEM)

3. JonoaHUTEIbHbIE HHCTPYMEHTHI aHA/IN3a

. 3,
.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)

°
w wwwwwuw

01 KaTeropuanabHBIM WHOUKATOPHBIN KPUTHUHT

4. Pa3pe3

°
L N S LT T T T T T~ ~ N S -

.01 Pagpes o nuHUU

.02 CKkBaXXMHH Ha pa3pe3e (Momesnb OypeHus)
.03 CocTaB mJjiacTa Ha pa3pese

.04 TlepeceueHne MOBEPXHOCTEN C Pa3pe3oM
.05 [lepecedyeHmne BEKTOPOB C pa3pe3oM

.06 Ilepeceuenue TIN c pa3pe3om

.07 [Tpoeknus 06HEKTOB Ha pa3pes

.08 CripoeIlupoBaTh C pa3pes3a

.09 Pa3BépTKa CTeHKU CTBOJa (6eTa)

.10 IIpuMmep s paspesa (memo)

.11 O6pa3zerl clipaBOYHUKA IIJIaCTOB

.12 D;IeMeHTH 3ajieTaHus 10 Cjiefy BhIxona
.13 ComepzKaHUS 110 IIJIACTYy B YCTBSIX

5. Teostoruueckast Mmogesn (0era)

L]
[, IO, O, B, IO, B

.01 CornacoBaHHOCTD ITAYKM I1JIaCTOB

.02 [IpuMep pa3pesa (memo)

.03 COopKa mauku oT pejbeda

.04 Koppekius mayKy M0 CTaTUCTUKE MOIIHOCTEH
.05 ManudecTt Mmogenu

.06 CKJ1am4aTOCTh IIOBEPXHOCTU

6. F'mgponorusi pex

* 6.
* 6.
* 6.
6.

01 CTBOPHI ¥ KPUBLIE PACXOIOB
02 [Tonmurox 3aToIIEHUS

03 UmmopT TabJIuil CTBOPOB

04 I[Tpumep peku (gemo)

7. ®paKkTaJIbHBIH aHAIU3

e 7.
e 7.

01 ®pakTanbHas pa3MePHOCTD
02 Box-counting Mmacku
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* 7.03 Pa3aMepHOCTh TUHUY U T'PAHUI]
¢ 7.04 PaaMepHOCTH MUHKOBCKOTO (BEKTOPHI)
* 7.05 [Ipumep O ppakTanos (ZemMo)

8. O0OMeH DaHHLIMH

e 8.01 ITpunasaTe LandXML
e 8.02 3anmcaTth LandXML
¢ 8.03 IIpumep LandXML (memo)

9. CaBHUXKeHHus

* 9,01 HakJIOHHI ¥ KPUBH3HA 10 OCEHAHUSIM
e 9.02 'opusoHTaNILHEIE OehopMaliu
* 9,03 [IpuMep MynbaObl (HeMO)

Bcezo uHcmpymeHnmoas: 77

BBICTPBIH CTApT

I/IHCTDYMGHTOB B IIJIarHE MHOTO, U BI:I6I/IpaTI> us3 0611161"0 CIIMCKa TAXKeJI0. ITOT pas3neil YCTpOeH
WHa4e - He I1I0 UHCTPYMEHTaM, a I10 3aJavaM. Haupgure Ty, 4TO IIOX02Ka Ha Ballly, U UOUTE II0 IlIaraM,
OCTaJIbHO€ MO2KHO H€ YHUTAaTh.

O6I.uee IIPABUJIO OOHO - HHCTPYMEHTBI HEe JOradbIBAIOTCs, OHH CIIPAIIIMBAIOT U TOKJIaABIBAIOT.
ITouTu KaKXObIi TUIIET B 2KYPHAJI, YTO UMEHHO OH PEeIlInJI, ¥ IT1049eMy IIOJIYYUJIOCE CTOJIEKO 00BEKTOB,
da He MHayve. }KypHaJ'I CTOUT OTKPHBIBATH BCErjmia, 0COOGEHHO B IIEPBEIE PA3HI. TaMm OOLIYHO U JIEIKUT
OTBET Ha BOIIPOC «IIOYEeMY BEIILIJIO HE TO».

EcTth CKBaAdZKHHbBI, HY2K€H PaCTp U U30/IHHHHA

Camas yacTas 3afja4a ¥ camas cTapas - TOYKH C 3aMepaMy TPEeBPATUTh B IOBEPXHOCTD. [l0CTaTOYHO
OBYX UHCTPYMEHTOB.

1.02 2D Kriging cTpouT pacTp 1o ToukaM. OpauHapHBIM KPUTHUHT OLleHUBaeT 3HaUYeHNUe B SUelKe
KaK B3BellleHHOe cpefHee OnMKaWIIMX 3aMepOB, MPUYEM Beca OH HE BHIIYMEIBAET, @ BHIBOIUT
U3 TOro, KakK OBICTPO 3HAYEHUS PAcXOOATCS C pacCTOsSHUEM. 3afjaTh HAJo I0Jie 3HAYeHUS U TpHU
nmapameTtpa mopenu. Pamuyc - ganblie HETO 3aMepHl yKe HU 0 4éM He roBopsaT. Ilopor - obmuit
pa3bpoc. Harrer - pa3bpoc, OCTAWIIUNICSA Ha HYJIEBOM PACCTOSHUM, IIOIPEMIHOCTh 3aMepa ILIIC
M3MEHYHUBOCTh MeJibue Iara ceTu. A4eliky 6epuTe IPUMEPHO B YETBEPTH-IIATYIO YaCTh CPEOHETO
paccTosHUSA MeXIy CKBaKuHaMu. Mesbye He J00OaBUT TOYHOCTH, a CYUTATLCSA OyOET OOoJbIlle.

BmecTe C IIOBEPXHOCTBIO MHCTPYMEHT BBIJIaéT KapTy OIITHOKH KPHI'HHIa, 1 CMOTPETH eé Hago
Bcerma. Cama IIOBEPXHOCTHh BHIITIAOUT OOHMHAKOBO I'JIaAKO WM TaM, I'l€é CKBAXKHH MHOI'O, M TaM,
roe pe3ylnbTaT OEePXKHUTCA Ha OOJHOM IareKoM 3aMepe. Pa3HI/II.[y MeXIOy 3THMH OBYMSA CIIy4YasdMHU
IIOKa3bkIBAa€T TOJIEKO KapTa OLINOKH.

1.04 U301uHMH M3 pacTpa MpeBpallaeT MOBEPXHOCTh B TOPU3OHTANM C TMOAMNUCSIMH, a IMPHU
HamgoOHOCTH U B IIOJIUTOHBI AHana30HoB. CeyeHue 3a0aéTCs YHUCJIOM WM IaroM. Ijist penbeda TaM
XKe ecTh (IaxkoK Tomorpadudeckux moanuced. OHM Pa3BOPAYUBAIOTCS TaK, YTOOHI BEPX CMOTPEN
Ha BBICOKYIO CTOPOHY.

ITonnpo6oBaTh MOXKHO 1 6€3 cBouX NaHHEIX. 1.09 IIpuMep CKBazKuH (IeMO0) BLIIaET TOTOBLIM Habop
TOYEK C PEAJINCTUYHOU IIPOCTPAHCTBEHHOU CTPYKTYPOU.

danbime, Korga morpedyercsi 000CHOBaHHEe. [lapaMeTphl MOIEeNM MOXKHO He IomOupaTh Ha
rna3. 1.05 BapumorpamMma CTPOUT UX II0 CAMHM JOaHHBIM KM pHUCyeT rpaduk, Ha KOTOPOM BUIHO,
eCTh JTM B MaHHLIX ITPOCTPAaHCTBEHHAs CBsI3b BOOOINe. EC/TH sKCIepUMeHTAJIbHEIE TOUYKU JI0XKATCS
Oecrnopsi0YHO, HUKAKOM MeTon e€ He co3gacTt. 1.06 BapuorpamMMHasi KapTa II0Ka3bIBaeT
QHM30TPOIIHIO - KOTTIa CXOMICTBO TSIHETCS BIOJb OOMHOTO HAIllpaBIeHUs CUIbHEE, YeM ITOTIEPEK, U 3TO
Hago ydyecThb. 1.08 Kpocc-Bamumanusi meroga (LOO) yOupaeT KaxKOyl0 CKBaXKUHY II0 OUepeu,
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IIpenCcKa3bkiBaeT 3HAUYEHWE M0 OCTAIBHBIM M BHIBOOUT PACXOXKOEHWE YHUCJIOM - IPSIMON OTBET Ha
BOIIPOC, HACKOJILKO MOXKHO BEPUTH KapTe. YOadyHEIM HaOOp IIapaMeTpPOB COXpaHseTcs IpoduieM,
4yTOOHI He HabupaTh ero 3aHOBO.

ECTh OTKpBITasi MECTHOCTh, Hy2k€H pejibed U TOIIOOCHOBa

CBouX CHEMOK HET, a KapTa HyXKHa - ClIy4al paHHUM U CaMbIi 4acThIH. Bcé 6epéTcs U3 OTKPBITHIX
MCTOYHUKOB IIpsiMo B QGIS, 6e3 py4yHOro CKauuBaHUS apPXUBOB.

2.01 3arpy3ka IIMP mo paMKe KadaeT BHICOTHI II0 3afaHHOMY oxBaTy - Copernicus GLO-30
U IOPyrue OTKPHIThie HaOophl. IIpMX0omuT pacTp B MeTpaxX, yXKe IPUBEOEHHBIM K METPUYECKOM
cucTeMe KoopaouHaT. TPUOIlaTh METPOB sSYeHMKH - 9TO MaciuTab mopsgka 1:25000: X0omIMBI, TOTHUHEI
¥ BOZOpas3mesnbl YHTAIOTCS, a OPOBKa Kapbepa UKW JOPOXKHAasA HACHIIL - HeT. [JoHuMaTsL 9TO Hamo
cpa3y, uHade OT pe3yJbTaTa XKAYT HEBO3MOXKHOTO.

2.02 3arpy3ka TONOOCHOBEI IIO0 paMKe OepEéT M0 TOU Ke paMKe BEKTOPHYI0 OOCTaHOBKY U3
OpenStreetMap: BoOHBIE IJIOIIAOM, PEKMH, OOPOTU, 3MaHUs, JeC. BomHble OOBEKTH IIPUXOMOST
MMOIUTOHAMM, BKJII0Yas COCTABHBIE - 03€P0 C OCTPOBOM OCTAETCSI 03€POM C BHYTPEHHHM KOJIBIIOM,
a He CIIJIOIIHBLIM MHOJIMTOHOM. DTO TOT CJIOM, KOTOPBIM HaJIbIlle ITOJAETCS B MHTEPIOJISAINIO YPE30M
BOMEI, €CJIH ITIOHAAO0OUTCS IIePEeCYUTHIBATEL penbed.

CkauanHas LIMP nouTu Bcerpma tpebyeT nHcTtpyMeHTa 2.04 IToaroroBka penbeda. B OTKPHITHIX
Habopax BCTPeYAlOTCSA IIYCTOTHI, IITyM M JIOKaJbHEIE MBI, KOTOPBHIX B IIpUpOAe HeT. 3allojIHeHue
TTOHUKEHUU 30ech 006513aTeIbHO, 663 HETO CTOK HE CUUTAETCS BOBCE, BOOA YTHIKAETCS B IIEPBYIO XKE
JIOKHYIO siMy. [Tocne moaroToBKY paboTaroT Tpu HHCTPyMeHTa noapsa. 2.05 CTOK U aKKyMYJISTITH ST
OaeT HallpaBJieHUd U HaKonseHue. 2.06 Peunasi ceTh IIpeBpalllaeT HaKONJIEHNUE B IMHUU TaJIbBET OB
c nopsinkamu. 2.07 BacceHdHBI M BoOopa3ae bl PeXKeT TEPPUTOPHUIO Ha BOLOCOOPHL.

2.09 BepmuHBI U sSIMBI HaXOOUT XapaKTepPHBIE TOUKU penbeda - Te caMble OTMETKHU, KOTOPHIE
Ha OyMazKHOM KapTe IOOIKCHIBAIOT 4YKUCIIOM. BmecTe c TambBeramu u3 2.06 oHH 00pas3yioT
CKeJIeT MEeCTHOCTH, KOTOPHIY IIOTOM MOXKHO mmopaTh B 2.03 u mepecuyuTraTh penbed yKe C YIETOM
THUOPOJIOTUH.

M 31mech IIaBHBIM IIAr, paJgd KOTOPOro BCE mpeabiayinee W aeanoch. CkauaHHas LIMP
TUOPOJIOTUYECKU HeBepHa. B Hell ecTh JIOXKHBIE SIMBl, PEKM MeCTaMU TeKyT B TOpy, a 03épa
UMeIOT YKJIOH. McrpaBnsaTh 3TO punbTpaMu 6€CCMEBICTIEHHO - 3all0JTHEHNE ITOHMXKEHUN YCTPaHsIeT
CIIeICTBUE, HO He mMpu4uHY. [IpaBUIbHLIN IyTh OPYro# - coOpaTh M3 CKAYaHHOTO pacTpa CKeJeT
MECTHOCTH U MepecYuTaTh NOBEPXHOCTHh 3aHOBO C YUETOM TOTO, YTO MEI IIPO HEE y3HAIIH.

Bcé, uTo mobOwniTo Ha mpenpimymiux Irarax, uget B 2.03 Topo2Raster kKaxXmoe CBOMM BXOOOM.
TopusonTtanu u3 1.04 - XECTKUMHU y3naMu. TOUKM BHICOT u3 2.09 - ToxXke KECTKUMH, U C BECOM
0oJIbllIe €eOUHUIIE, €CJIU XOTUTE, YTOOBI BEPIIUHEI II€PEBENINBaJIN BEPIINHEL TOPU30HTaJIeN B 001116t
sgyetike. TanbBeru u3s 2.06 - TpUHYXKAEeHUEM ITafeHNsI BHU3 110 TeUYEeHUIO, I09TOMY PeKU Ha HOBOM
penbede rapaHTUPOBAHHO TEKYT BHU3. BogHble mouross u3 2.02 - ype3oM BOLH, U 03€pa JI0KaTCsA
IIJIOCKOCTBIO, @ He C YKJIIOHOM. Ha BBIXOfle TO/Iy4aeTcs THAPOIOTHYeCKH KOPPEKTHHIH penbed,
4yero CKayaHHEIM pacTp caM 1o cebe He IaéT.

HN3zonuuaun u3 1.04 Hy>KHBI B 9TOH IIETIOYKE OBAXK/BI, CIIepBa KaK CII0CO0 ITOCMOTPETh Ha MECTHOCTD,
IIOTOM Kak BXOI B mepecuéT. Ceuenue 6epute 1Mo Macirtady ¥ XxapakKTepy MECTHOCTH - Ha PaBHUHE
II4Th METPOB, B IropaxX OBadllaTh IIATE. Jlnana30H BBICOT MHCTPYMEHT IIOACKaXeT B XKYypPHalle.
CumkoM YacToe ceueHUe 37IeCh TOJILKO BpeauT. OHO IepeHecEéT B HOBLIM penbed IIYM MCXOIHOTO
pacTtpa, pagyu yCcTpaHeHUs KOTOPOro paboTa U HauMHAaIaCh.

Cramo mydIne WM IIPOCTO HWHAye, IMOKA3bIBAlOT Te XKe OBa MHCTPYMEHTA, YTO W B CledyloleM
cuieHapuy, - 2.12 HeBsizka ropu3onTaied npotus [IMP 1 2.13 [IHarHoCTHKa TeppacHHra. A
2.05 CToK 1m0 HOBOMY pesbedy monKeH maTh peku 6e3 pa3phIBOB U 0€3 JTOXKHBIX 03€pP, X 9TO caMas
HarasaHas IpoBepKa.
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ECTh TONOIJIaH C TOPU30HTAJISIMH, HYy2KeH penbed

3agaya o6paTHa5{ npenbmymeﬁ. He IIOCTPOUTE ITIOBEPXHOCTH II0 PEOKKUM TOYKaAM, a BOCCTAHOBHUTD eé
I10 IIJIOTHBEIM JIMHUSAM, KOTOPBIE YK€ KTO-TO HapHuCOBalJl.

3mecy paboraer 2.03 Topo2Raster - mynbpTHCETOYHAss WHTepnossaius mo motuBam ANUDEM.
I'maBHOe oTnu4yue OT KPUTHMHI'a B TOM, 4YTO Yy KaXKOOI'0O TUIIa BXOOa CBOsSA POJIb. FOpI/ISOHTaHI/I n
TOYKM BBICOT HAIOT XKECTKUE y3JIbl, TaM OTMeTKa HpPUKoJioTa. TambBeru 3afgaloT NPUHYXKIAEHUE
najeHus BHU3 II0 TEUEHUIO, IO9TOMY PEKU Ha IIOCTPOEHHOM peinbede He TeKyT B ropy. OOPHIBE
paboraoT 6aprepoM, BOOJIF HUX IIepenaj He pa3Ma3bIBaeTCs CTiia’kKMBaHWEM. Ype3 BOOBl KJIaféT
03€épa IJI0OCKOCTHIO UIIY HaKJIOHSAET BOOJIb PyCiIa.

S4elKy 3alaBaiiTe SBHO, MHA4Ye YMOTYaHUE MOXKET 0Ka3aThCs Tpy0dee TOTo, YTO BH XOTUTE YBUMIETE.
9To mepBasd U3 PaAcCIPOCTPAHEHHKBIX OMTMOOK. Ha KMITOMETPOBOM yYaCTKE aBTOMAaTUYECKUHN pa3Mep
OAéT TPUALATUMETPOBYIO STYEMKY, U YCTYII B CEMb METPOB B TAKOM CETKE IIPOCTO HE CYIIEeCTBYET.
HUracTpyMeHT 00 9TOM IIpenynpeXkaaeT B XKypHase, HO JIydllle 3afaTh cpasy.

[IpoBepsATs, pe3ynbTaT Hago He Ha rna3. 2.11 Pa3genuTh TOPH30HTAIM [OJIsI HIPOBEPKH
OTKJIA[BIBAeT 4acTh nuuui, 2.12 HeBsizka ropu3oHTa/ied nporus IIMP MepsieT, HaCKOJIBKO
ITOCTPOEHHAas MOBEPXHOCTh PA30IIach C OTIOXKEHHBIMU. DTO TOT XKe ITPUEM, YTO KPOCC-BaIugalus
B KPUTHHTE, U OH OTBEYaeT Ha TOT ke Bomnpoc. OtmenbHo ecTh 2.13 [IlMarHocTUKa TeppacHHra
- HIIeT XapaKTepHbI nedeKT HHTEPIIONSIUKM II0 TOPM30HTAJsIM, KOIfla IIOBEPXHOCTh BCTAET
CTYIEeHSIMHU BOOJIb MCXOOHBIX TUHUY, U 2.14 ero ycTpaHseT.

EcTs m10oTHAsA C'BéMKa, HYXKHbI ﬁpOBKI/I H IIOJO0IIIBbI

Crémka c BIIJIA unm na3epHOr0 CKaHUPOBaHUS HOAET penbed, TOe YCTYOB BUOHBI, HO He
onudpoBaHbl. OUdPOBLEIBATL UX BPYYHYIO - HOJIT0, U Isoliner ymMeeT HaXOAUTh UX CaM.

Mexanvuka B 2.19 KangumaTbl OPOBOK M MHMOJOINB Takas. [Ipu3HaK m370Ma 3TO He YKJIOH, a
CKOpPOCTHh €ro u3MeHeHMsi. Ha poBHOM OTKOCe, JaxKe OTBECHOM, YKJIOH ITOCTOSHEH U IIpU3HaK
MaJs. Benuk oH TaMm, TOe YKJIOH MEHSIETCs, TO €CTh Ha caMol OpOBKe M Ha CaMOM MOIoIIBe. 3HAK
KPUBU3HEBI JeIUT HalleHHbIe IMHUY Ha OPOBKHU U IIOIOIIBE aBTOMATHUYECKH.

I[IBa mapaMeTpa 37mech HeodeBuUOHEL. Ba3a 3aMepa - MOIyIIUPHHA OKHA, B KOTOPOM MeEPSeTCs
mepenan TONepér nuHuM. [lepeman B aTpubOyTe drop CUMTAETCS HWMEHHO B HeH, MO3TOMY Y
OEecSITUMETPOBOTO yCTyma mpu 0a3e B TPU SYEWKW OH MOKAXKeT TPU MeTpa, a He OecsAThb. basy
3afjaBaiTe IO IMUPUHE OTKOCA B A4Yeikax. OTCeYKa mo nmepemnangy - GUIbTp UIyMa, HO He KpUTEePUH
3HaynMocTy. PopManbHOT0 HpU3HaKa OPOBKM HE CYIEeCTBYET, U PeIlaTh, YTO CUUTATh YCTYIIOM,
ocTaéTcs 4enoBeKy. IToaToMy MHCTPYMEHT HapOYHO OTHAET 6oJbile HyKHOro. Yucna gns ordopa
OH KIaféT B aTpuOyTHI, a MPOIEHTUIIM Mepelafa MedyaTaeT B XXYpPHa/l, W Hajbllle Bbl OBUTAETE
buneTp cmos, TS HA KapTy, HUYEro He TEePEeCYUTHIBA.

Hanbire 2.20 BpoBKH U HMOOOIIBLI B Pa0OTy CHUMaeT OTMETKH C pejbeda u codupaeT QOpPMEHI.
ITaphl OHa ompemesnsieT CIIyCKOM II0 CKJIOHY, a He ITo 6;1m30CcTu. Boma ¢ 6pOBKY CKaTLIBAETCSI POBHO
K €€ IIO[IOIIBE, @ Ha KPUBOM OOPTY C y3KHUMHU GepMaMu OnIuzKauIIas 10 PacCTOSTHUIO TTOOOIIBA YacTo
MIPUHAIJIEKUT cocefHeMy ycTymy. dopMa mojiydaeTcs M3 OOHOM ITOMOIIBHE M HECKOJIBKUX OPOBOK
IIpU Hel, IOTOMY YTO TPAaCCUPOBKA PeXeT MINHHYI0 OPOBKY Ha KyCKH, HO CIIyCKalOTCS BCe KYyCKU K
OIOHOM M TOM Ke momoIliBe. HemapHble MTUHUY He IIPOIAgaloT, OHU YXOMSAT B OTOENbHEIN CIIOH, THe B
aTpubyTe 3amucaHa IPUYMHA - COYCK He JOIIEN J0 HOMOIIBLI UJTH PA30IIENCS 10 PAa3HEIM HOOOIIBAM.

Bcio cBSI3Ky MOXKHO IPOBEPUTH Ha cuHTeTHKe. 2.21 IIpuMep Kapbepa (OeM0) CTPOUT Kapbep C
ycTymamu, 6epMaMu, Che37I0M, OTBAJIOM 1 KaHaBOM, @ BMECTe C HUM BBITAET UCTUHHBIE CTPYKTYPHEIE
nuHUuU. [IpoTUB HUX MOJIHOTA OEeTEKTOpa MepseTCs YKUCJIOM, a He Ha I'jia3.

Ecth Kapbeép B TOIIOIIVIaHE, HO FOpH3OHTaHeﬁ BHYTPH HET

Crnyyaii, KOTOPBIM BHITISAUT Oe3HamEXKHBIM, ITOKa He pa3obparbcs. [1o HOpMaATUBY TOPU3OHTAIIU
BHYTPM IUIOIIAAHBLIX KapbepoB, BEIEMOK, HaCHIIeld U OTBaJOB HE OHMHCBHIBAIOTCSI - COTJIaCyeTCs
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TOJIBKO BHEIIHUH KOHTYP. 3HAYUT pesbed 10 TaKOMY IJIaHy UMeeT ObIPY POBHO TaM, T'oe BEIpaboTKa,
1 3aTI0JIHUTDH €€ HeueM, KpoMe OPOBOK U OMOIIIB.

3arBo3gkKa B TOM, YTO V JIMHUM OTKOCa B YepTeXKe HeT OTMEeTOK. Ho OHM eCTb y TOpPU30HTaJIeH,
KOTOpHIE K 3TUM JIMHUAM IIPUMLIKAIOT, - HOPMATUB TpeOyeT AOBOOUThL UX OO0 JUHUU ONHUCAHUSA
o0BbeKTa y3JI0BEIMM Toukamu. 2.22 IIpodmunaupoBaHHMe OTKOCOB CcOOMpaeT 3THM TOYKH U
BOCCTAHABJIMBAET II0 HUM NOPODUIF BCEM JMHUU, TaK YTO OTMETKA BEIXOOUT IIEPEMEHHOM, U3
CaMUX JaHHBIX, @ He OOHUM YMCJIOM Ha BECh OOBEKT.

Hanpme 2.20, HO yxke 0e3 LIMP. Korma y nuHUE €CTh CBOM OTMETKH, CIYCK IIO CKJIOHY HeE
HYXK€H, MONOIIBOM cuuTaeTcsa Onuikaimas JTUHUSA HUXKe OPOBKU. ITO BajKHO, IIOTOMY YTO MHaue
paccyXaeHne 3aMBIKAeTCs B KPYT - YTOOBI OCTPOUTEL pefbed, HYKHBI TTapHl, a OJIsT Iap CIyCKOM
HYyXX€eH penbed, KOTOPOTOo eIlle HeT.

3ameikaeTt 2.03. I'opu3oHTanmu UAYT KakK OOBYHO, a ()OPMEBI IOHAIOTCS BO BxOombl Bepx ¢dopm u
Hu3s ¢opm. IloBepxHOCTh MeXOy OPOBKOM U MOMOIIBOM CTPOUTCSA METOIOM PACCTOSHHUM, TeJo
VXOOUT B MHTEPIOJIALNIO XKECTKUMHU y3J1aMH, IpaHulla paboraetr OaprepoM. [Topora 3HaYUMOCTU
B MHCTPYMEHTEe HET HaMepeHHO. 3aJaHhl IBe CTOPOHHI - CTPOUTCS IIOBEPXHOCThL, 3afaHa OOHA -
paboTraetr GaprepoM. PelreHre npuHUMAaeT Y€JI0BEK, KOTHa PUCYEeT BTOPYIO JIMHUIO.

HyKeH reojioru4ecKui pa3pes

Pazpe3 B Isoliner - 3To He wuIIOCTpalus, a cucreMa kooppguHat. 4.01 Pa3pe3 mo JIHHUHU
IIpeBpallaeT JIMHUIO HA KapTe B MJIOCKOCTh YepTeXkKa C OCSIMM PAaCCTOSTHUE-BEICOTA M BEIHAET, KPOMe
CcaMoro 4epTeika, CIyKeOHLIH CII0Y onpeneieHue pa3pe3a. Bce ocTanbHBIE MHCTPYMEHTHI IPYIIIIEL
MIPUHUMAIOT €r0 Ha BXOHO M Ojaromaps eMy KJIagyT CBOM OOBEKTHI B Te Ke KoopawHaTh. OTcroma
npasusio. Criepsa 4.01, moToM BCE OoCcTanbHOE, U B 1ojie «OnpeneneHe pa3pe3a» MOJaETCSA BBIXO
4.01, a He uCXOQHAS JIUHUA.

BepTukanbHBIH MacTab 3agaéTcs TpeMsi Crioco6aMu, U BEIOOP HeoueBUAeH. MHOKUTEJIb IPOCT, HO
TpeOyeT 3HaHUS OJIUHBI pa3pe3a - Ha KUJIOMETPOBOM IIpoduiIe MHOKUTENL 3 HACT IJIOCKYIO JIEHTY.
OTHo1LIeHHe radapuTOB YepTezka moadupaeT MHOXKHUTEJIhP CaMO TakK, YTOOH! IMPHUHA OTHOCHUJIACh
K BBHICOTE KaK 3afaHo, ¥ paboTaeT Ha pa3pe3e JiI000¥ JIMHBI, HaYHUTE C Hero. IToMHUTE, YTO
TIPEBHIIIIEHNE UCKaXkKaeT Bee yribl. [Ipu MHOkUTene 10 HaKIOH B 5 TPafycoB JsKeT Ha 6ymary mop
41 rpagycoM, IIO3TOMY YTJIBI IO Y€PTEKY TPAHCIIOPTUPOM HE MEPST.

[anpine Ha pa3pes3 HAHOCUTCS comepxkuMoe. 4.02 cCTaBUT CKBAXKUHEI C UHTEPBaJIaMU OIPOOOBaHMUSI,
4.04 TpPOBOAUT IIOBEPXHOCTHU U3 pacTpoB, 4.053 HAHOCUT BEKTOPHBIE OOBEKTH II0 TOYHOMY
TepecevyeHunio C JUHUEeN. Y TOoCIeqHEero MpaBUJI0O 3aBUCUT OT TuUIa oOBeKTa. [Inockast NUHUSA
OaéT BepTUKaAJlb, IIOTOMY YTO U3BECTHO I'le, HO HEM3BECTHO Ha KaKoM IrimyOuHe, TpEXMepHas TUHUS
OaéT TOYKY Ha peaslbHOM BHICOTE, a IIOJIUIOH HA€T BEePTHUKaAIbHYIO MOJiocy. Ecnu 3amaHbl yToil U
a3uUMYVT IIafleHusI, BepTUKalb IIpeBpalllaeTcs B HAKJIOHHEBIM CJief], a II0JIoca - B IlapalijiejiorpaMM.

HauaTtpk mpoire Bcero ¢ gemo. 4.10 IIpumep njisi pa3pe3a (IeMo) BEIAET IMIeCTh IOBEPXHOCTEH,
MISTh IIJIaCTOB, TPU JIMHUM Pa3pPe30B, CKBAXKUHLI, 30HHI M CJIOW OJIS HPOBEPKH YIIOB mameHwus. Ha
HEM BCS LIeTIOYKa IIPOXOOUTCS 3a IIATh MUHYT, U OIIMOUTHCS HETHE.

HyXHbI 00b€MBI padoT

2.18 Hackinu U BBIEMKHM CpPaBHUBaeT [BE IIOBEPXHOCTU U CUYMUTAET, CKOJIBKO BEIHYTO U
CKOJILKO yJI03keHO. OOBIYHO 3TO penbed mo paboT U ITOCHe, UMW MPOEKTHAas MOBEPXHOCTH MPOTUB
(akTUYUECKOH.

CunTaeTca mO sS4YeWKaM, Pa3HOCTH BBICOT YMHOXKAETCSI Ha MJIOWanb SYEWKH, ITOJIOKUTEJIbHEBIE
¥ OoTpullaTelbHBIE CYMMUDPYIOTCS pas3pmenbHo. OTcloma cilenyeT BaXKHOe - TOYHOCTH 0O0BEMa
YIHPAeTCsi B TOYHOCTH OOEHX NMOBEPXHOCTEHM, M eC/Ii OfHAa M3 HUX IIOCTPOEHA MO0 PedKUM
TOYKaM, KpacuBOe YHUCJIO B OTYETe He 3HAUUT Hu4Uero. Kapra ommbKkM KpUTHUHTa U HEBSI3Ka IO
OTJIOKEHHBIM I'OPU30HTANISIM - KaK pa3 Ipo 3To.
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I'panuiyy cuyéTa 3ajaBaiiTe MOJIMTOHOM, MHA4YEe 00HEM ITOCYUTAETCS II0 BCEMY ITEPEKPHITHUIO PACTPOB,
BKJTI0OYasi 00JaCTH, KOTOPHIX PabOTHI HEe KacajuCh. JTO BTOPAs W3 PACIPOCTPAHEHHBIX OIIHOOK.
Paznuna gByx LIMP mouTw HUKOTOa He paBHA HYIIIO 3a IpeaenaMu BEIpaboTKu. TaM 0CTAaETCs IITyM
CBHEMKU, U Ha OOJILIION IIJI0IaAN OH HaKaIlJIUBAeTCs B 3aMeTHBIEe KYyOOMETPHI.

Oo0miasi 1oruka padorTsl

Tumnoso# ciieHapuii cocToUT U3 ABYX maroB. CHadana 2D Kriging cTpout pacTp o ToOYedHOMY
CJIOI0 ¥ YUCJIOBOMY IIOJIIO Z, TO €CTh PEryJIapHYIO CeTKYy 3HaueHHu. 3aTeM 30 IMHUHM U3 pacTpa
CTPOSAT I10 3TOMY PACTPY U30JIMHUU U, IIPU H806XO)Z[I/IMOCTI/I, 3a/IUTEIE€ KOHTYPHEIE IIOJIMT OHHEI.

[Ilaru HE3aBUCUMEI, «I30TMHUY U3 pacTpa» paboTaioT C MTIOOLIM PACTPOM, He TOJIBKO C Pe3yJIbTaTOM
KPUTHHTA.

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

40 3. N3onuHMKM 1 NOANIoHEl

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

Puc. 1: Bechb mporecc Ha CreHepHUpPOBAaHHOM IIPHMEpe: CKBAXWHBI C H3MEpPeHUsIMHu (creBa)
ITPEeBPAIAOTCSd B CIIJIOIIHOW TPUHA KPUTHMHIOM (B IIEHTPE), II0 KOTOPOMY CTPOSITCS H30IUHUU U
KOHTYpPHEIE TIOJTUTOHEI (CIIpaBa).

3anycCK M3 MOAE/IM M U3 CKPHIITa

OKHO TTapaMeTpPOB 3allOMUHAET BBEIEHHBIE 3HAUEHUS U MMOMCTABIISIET UX MIPHU CIIEOYIOIIEM 3alyCcKe
TOTO K€ UHCTPYMEHTAa. ITO yHOOHO MPHU MOBTOPHBIX MPOTOHAX MO TEM XK€ HaHHBIM U paboTaeT Kak
paHbIIIE,

Ha BBI30B U3 KOHCTPYKTOPAa MOJEJIEN UJIM U3 CKPUIITA 3TO HE pPaCIpPOCTpaHseTcsa. TaM mapaMeTpsl,
KOTOpPHIE BBEI30B He 3amajl, 6epyTcs U3 OO0BbSIBJIEHHUS CaMOI'0 MHCTPYMEHTA, a He M3 TOro, YTO OBIJIO
BBE€IEHO B OKHE HAKaHYHE. HNHaue OOVWH M TOT XK€ CKPUIIT CUHHTAl OBl II0-Pa3HOMY Ha Pa3HBIX
MalllmHaX, B pa3HbiX npodunsx QGIS m mpocTo B pa3Hble OHU, U II0 KYpPHANy 9TO He YHUTAJIOCh
6bl. ECoTM HEemoCTaloUIui ITapaMeTp OTINYAaeTCs OT TOTO, UTO JIEKUT B MaMSATH OKHA, UHCTPYMEHT
nuieT 00 3TOM B XKYpPHAJI ¥ Ha3bkIBaeT mapaMeTp.

OTcroma mpaBUJIoO AJi MOZeslel. 3aJaBaliTe B BEI30BE BCE TapaMeTPhl, 3HaUYeHN I KOTOPHIX BaXKHEBI AT
pe3ynbTaTa. YMoI4yaHue UHCTPYMEHTa U3BECTHO M 3aIllMCaHo B 9TOM PYKOBOACTBE, ITaMsITh OKHa He
M3BeCTHa HUKOMY, KpOMEe TOM MalllMHEI, I'Tle OHa CJI0XKUJIacCh.

Ha3BaHus nojieu

HNMmeHa 1monel y CJIOEB, KOTOPHIE BHIAAQIOT MHCTPYMEHTHI, JITATUHCKUE U KOpoTKue: eta_mm, hole_id,
roof. Ha 3Tu mMeHa cChllaloTCs BEIpaXKeHUs, TOAINUCH, CTUJIN U CJIEAVIOIINe UHCTPYMEHTHI IIeITOYKU.
IToaToMy oHU He 3aBUCST OT si3biKa QGIS, 1 npoekT, cobpaHHBINM B pycckoM QGIS, oTKprIBaeTCs B
QHTINUCKOM 6€3 II0JIOMOK.
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YuraTh TAOMUIY II0 TAaKUM MMeHaM HeymoGHO, ITOSTOMY y IIOJIeH CTOST IICeBOOHHUMEI. B pycckom
QGIS Tabnuna atpubyToB, (GOPMBI M OKHO ONpeIeieHus 00BbEKTOB ITOKa3biBaioT «Ocemanue, MM»,
<<CKBa}KI/IHa>>, «OTMeTKa KPOBJIKX, M>», B AHTJIMHCKOM IIOKA3bIBAIOTCS QHTINHMCKHE Ha3BaHUA. Tak
IIOAIIMCAHEI II0JIA BCE€X MHCTPYMEHTOB, KOTOPHBIE BEITAIOT BEKTOPHEBIE CIIOH.

[IceBmoHMM CcBOMM Ha3BaHUEM IOJIydaeT TOJIBKO IOJie, KOTOpPoe co3pjan Mopyib. [lone ¢ TeMm ke
HMeHeM, UYTO y BXOOHOTO CJI0S, CUUTaeTCs BalluM. ECK y Hero BO BXOOGHOM CJI0€ €CTh IICEBOOHUM,
BBIXOJ] IIOJIy49aeT TOT Ke, eCJIU HET, II0JIE OCTAETCA KaK eCThb. [I09TOMy IOANKCH UAET 3a II0JIeM II0
nemnoyke: penepsl u3 9.03 npuxozmar B 9.01 yxe mopnucaHHBIME, onpepesieHue paspes3a us 4.01
nmognucaso u B 4.02. Balte 1mmosie ¢ Balllei IOAIINCHIO TOXKE COXPaHSIET €€ B BHIXOIIE.

Ecnu BrIXOX coxpaHEH B (arin GeoPackage, mognucu 3anuchBaioTcs U B caM ¢aiin. Takou daiin,
OTKDHITHIM B OPYIOM IIPOEKTE WJIM IepefaHHBIN KOJUIere, IOKa3bIBaeT TE JKe Ha3BaHUS moyel 6e3
HMCXOIHOTO IPOoeKTa. BpeMeHHEIEe CJIOM XKUBYT TOJIBKO B IIPOEKTE, U IIOINKCH y HUX TOXKE TOJIBKO B
IIPOEKTeE.

IIceBOOHUMEI CTOSIT U V BPEMEHHEBIX CJIOEB. Eciu Takol cjol momaTh B MHCTPYMEHT, KOTOPHIU
KOIIMPYyeT MOJII BO BPEeMEHHBIM BHIXOH, Hampumep B Oydep umu BHIOOPKY mo aTpubyty, QGIS
HaIuIIeT II0 KaXXAoMYy IIOJIO Ipeaymnpexpaenne «Aliases are not compatible with scratch layers».
PacuéT nmpu 9TOM MOET KaK OOBIYHO, a YTOOHI ITPeAynpexXaeHnil He OBIJI0, COXPAaHUTE BPEMEHHBIN
ciou B (aiin.

TOoYHOCTH YHCeJ/I B Ta0/IuIax

Yucina B MOJSAX BBIXOOHEBEIX CII0EB OKPYIJISIOTCS OO Pa3yMHOM TOYHOCTH II0 €OHUHHUIAM IIOJIS.
OTMeTKH, MOIITHOCTH ¥ PACCTOSHUS B MeTpax IIHIIYTCSA OO0 CAHTHMEeTPa, OCemaHus B MUJIIUMETpax
OO OeCsITOM, HAaKJIOHHI B MM/M [0 THICIYHOM, YIJIBI OO OECSTOH Trpamyca, IJoMagd M 00BEMBI MO
mecsiTod. BenmuuunHb 6€3 eCTECTBEHHOTO MacInTaba, HampuMep Ko3hGUuIueHT QUuIbTPalni, BeC UiIn
VKJIOH, MMUIIYTCS YEeTHIPbMS 3HaYalmuMu nudpamu. [IBeHaAIaTh 3HAKOB IIOCIIE 3alsITOR Y OTMETKH
KPOBIM TOYHOCTHU He TPUOaBJISIOT, a B TaG/IuIle U TIPU BHITPy3Ke B Excel mermarorT.

Ilons Balux BXOOHBIX CJIOEB He OKPVYTIIAIOTCHA. Ecnu mosne BBIXOOa Ha3bIBaeTCS TakK XKe, Kak I0Jie
BXOOa, MOOYJIb OCTABJIAE€T €ro 3Ha4YeHUd KaK €CTh.

ITomocHOBaA

Ha manenu Isoliner ecth kHomka IlomocHoOBa - KapTa MJIM KOCMOCHHMMOK MOJ HaHHLIE OTHUM
oBuxkeHueM. OTMEThTE HYXKHBIE HCTOUHHKH, HaxkMuTe [100ABHTh, U CJIOU JIATYT B IPoeKT. OKHO
OCTA€TCsS OTKPBITHIM, IIOTOMY YTO IIOAOCHOBHI IIOOOHWpPAIOT, TJSAOs Ha KapTy. HobGaBumu omHy,
IMOCMOTPENIU, 0o0aBUIIN APYTYIO.

B moctaBKe cemMb HCTOYHUKOB - OpenStreetMap, OpenTopoMap, KOCMOCHHMMKH, TOIIOOCHOBA,
cXeMa, OTMBIBKA pejibeda U YKIJIOHBI. ¥ KOCMOCHHMMKOB PSIIOM C MMEHEM IIOMeYeHO, YTO €eCTh
MMoJIynpo3paduHblii BapuaHT. OH KIadeTCs IIOBepX AaHHBLIX, a He II0f HUX, U II0 HEMY CBEPSIOT
[IOJIOKEHUE.

®naxok I10/102KUTH MOJ OCTa/IbHBIE CJIOH OIyCKaeT foOaBjIeHHOE B CaMbIMl HU3 epeBa, YTOOH
IIOJJOCHOBA He 3aKpeiBasa paboTy.

CBol ncTOUHUK JobaBiseTcs 6e3 mpaBKu Koma. HacTpoiiTe cioit B QGIS Kak 00LIYHO. 3aTeM IIPaBoi
KHOIIKOI B JiepeBe CJI0EB BEIOepuTe IKCHopT - CoXxpaHUTH KaK (aHI onpene/IeHusi CI0s.

[Tonmy4eHHBIH .qlr TIOJIOKUTE B TATMKY basemaps IJIaruHa. [IOPSOOK B CIIMCKE 3aMaéTCST YKUCIIOBHIM
npedukcom nmenu ¢daiina. OnpenesneHne ciosi BLIOPaHO He Ciy4dalHo. B HEM yXKe JIeKUT U CTPOKa
TIOOK/TIOYEHMsI, U CUCTEeMa KOOPAWHAT, ¥ CTUJIb C IIPO3PAaYHOCThIO, @ COOPAHHBIN BPYYHYIO agpec 3TO
TepsieT.

IToOCHOBEI OTHAIOTCS B BEO-TPOEKITMH, a IIPOEKT OOBIYHO paboTaeT B MeCTHOM cucteme. Eciu y
CHCTEMHEI KOOPOUHAT IPOEKTa 3adaH JaTyM, Iepexo CYUTAeTCs U IIOJOCHOBa coBMelnaeTcs. Eciu
OaTyM He 3aJaH, CHUMOK CMECTHUTCS MOJda, II09TOMY OKHO IIpedymnpexmgaeT o0 3TOM 3apaHee, Mo
mo0OaBIeHUS.
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1. I'pua 1 B30/ IMHUHU

OTrMmeTKa u3 reoMeTpHmn

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

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

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

1.01 [Iexnacrepu3amnus (Beca)

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

Ha mosye HakjIagblBaeTCs CeTKa S4YeeK, BeC IIPOOHI IIPOIOPIIMOHANIEeH eOWHHIle, OEeIEHHON Ha
KOJIM4YeCcTBO IIpo0 B €€ s9elKe, 3aTeM Beca HOPMUPYIOTCA. Pa3Mep si9edKH IIomOupaeTcs
aBTOMAaTHUYECKH, TepedopoM pa3MepoB. BEI6op UAET 10 MUHUMYMY OEeK/IaCTePU30BaHHOI'O CPEIHETO,
KOTHOa CKOMJIeHWS IIPUIIIHNCh Ha OoraThle 30HBI, OO IO MaKCMMyMy. MOXKHO 3agaThb pa3Mep
Bpy4YHYy10. Ha perynsipHou ceTu meKlacTepus3alusd HUYETro He MeHseT, BCe Beca paBHHI.

[TapameTp Ha3uauenue ITo ymonuanuio

Touku co 3HAUYEHUSIMU ITpoOwI. -

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

TeoMeTpPHH) oTMeTKa 6epéeTcs u3 Z TOYKH.

Pazmep sueliku ABTO (IEpPEbOp pa3MepoB) unu  ABTO
PYYHOU.

Pasmep s4eliku O py4dHOTO CTopoHa sS4YelKU B PyYHOM 0

pexumMa pexuMe.

Llents mepebopa (Hoi.) MuUuHUMYM HJIU MaKCUMyM MuHUMYyM
CpenHero.

CxkoibKo pa3MepoB nepedbpat  CKOIBKO pa3MepoB STUEHKH 24

(Oom.) IPUMEPUTB.

CooTHoOIlIeHNE STYEeUKHu Y/X AHU30TPOIIUS TUYEUKH. 1

(Oom.)

CMmemieHuM Hadajla CETKHI YcpenHeHUe 10 COBUTAM 4

(Oom.) CEeTKH.

Touku c BecaMu Cnoii Touexk c noneM wt. -

HTML-oTuéT CBofka, TUCTOTpaMMa, KpuBasi 10 YMOJTYaHUIO
cpefHero.

Ha Brixome ciot Touek c moneM wt u HTML-oTuyé€T co cBogkoii (cpenHee 6e3 BeCOB IIPOTUB
OeKJIaCTePHU30BaHHOT0), TMCTOTPAMMOM MCXOOHOM IIPOTUB B3BEUIEHHOM M KPUBOU CpemHEro OT
pa3Mmepa sueiiku. [leKnacTepu30BaHHOE CpefgHee U3 KypHaja U oTuéTa ctaBuTcsa B 1.02, B moine
CpeaHee OJ1s1 IPOCTOTO KPUMTHHTA.
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OTHenbHOTO TIEPEKIIIoYaTessl «IIPUMEHUTh OEeKIacCTepuU3alldio» B OPYTUX HWHCTPYMEHTax HeT, U
9TO HaMepeHHO. MHCTPYMEHT OTHAaéT CJIOM TOYeK, y KOTOPOro K MCXOOHBIM IOJISIM HOOGaBIIEHO
nosie wt. [lanbille 3TOT CJIOM IMMOJAETCS BMECTO MCXOOHOTO TyHda, TOE BeCc HY>KEH, a caMo IIojie
yka3rblBaeTcsa napameTpoM Ilosie BecoB mekinacrepu3anuu (u3 1.01). Takoil mapaMeTp eCThb
y BapuorpaMmbl 1.05, BapumorpamMmuol KapThl 1.06, obeux kpocc-Banupaumii 1.07 u 1.08,
KaTeropuajJbHOT0 HMHAOMKaATOpHOro KpuruHra 3.01 u rayccosou cumynanuu 3.06. OH TeXUT B
pas3pene «JononmHuTtenbHO». B 1.02 monsg BeCOB HET, TyHma AeKJIacTepU3alus MPUXOOUT YHUCIIOM,
OeKJIaCTEPU30BaHHLIM CPeIHUM B 110Jie CpegHee IJIsi MPOCTOr0 KPUTHHTA.

ITone wt momaétcsti B 3.06 I'ayccoBa CHMYJISAIHS [J15 B3BEIIEHHOTO0 HOPMAalIbHO-0aIIbHOTO
nmpeobpa3oBaHus. YparaHHble IIPOOLl OTCEKAIOTCS OTHENIbHO, TEPCEHTUNLHLIM KallaHUeEM B CaMHX
WHCTPYMEHTaxX KPUTHUHTA U KPOCC-BaIUOaIllH.

1.02 2D Kriging (Touku - pacTtp)

OpouHaphbii (OK) unu npocTtoi (SK) KpUruHT 1o TouedyHOMYy cJiolo. CoBIlafgaronine TOUYKU (OOUH U
TOT ke XY) yCpemHsIoTcs 1Mo Z. B y3/max ceTKM 3HaYeHUS UCXOOHBIX TOYEK BOCIIPOU3BOMSTCS TOYHO
(Ipu HyJIE€BOM HaArreTe).

KpWrvHr: oueHkKa B y3ne - B3BelleHHoe cpeHee cocenem

CKBa»MHbI
y3en (oueHWBaem)

Bec 20%

O

gec 14%

Q

Bec 14%

O

eec 11% *

O

Bec 21%
g Bec 20%
O

Yem Banxke ckBaKuHa K y3ny, Tem Bonblue eé Bec.
Beca nopbupatoTca No BapuorpaMMe, a He NpocTo 1l/paccTosHue.

Puc. 2: KpuruHr oileHMBaeT 3HauUeHUe B y3Jie KaK B3BEIlIeHHOe CpefHee OIUKANIINX CKBAXKUH: YEM
OnmxKe CKBaXKuHa, TeM Oorbliie e€ Bec. Beca mombupaioTcs 1o BapuorpaMMme.

OCHOBHBIE TAPAMETPHI:

[TapameTp YTo 3amaéT ITo ymonmganuio / COBET
ToueuyHBIN CIIOU HcxopmHble TOUKHU (CKBaXKUHBI) -

OJIsI UHTEPIIOJISLINH.
ToOIBbKO BLILEIEHHBIE 00BEKTH CuuTaTh JIUIIb IO BBIKIJI.

BEIJEJIEHHBIM TO4YKaM CJIOsA.

18



[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

[Tone 3HaveHus Z (LycTo = U3
TeOMETPHUH)

[Ipeobpa3oBanue 3HAYEHUST

Tun KpuruHra

Panuyc nmoucka

MuH. KOJIMYECTBO TOYEK

Makc. KoJIn4ecTBO TOYEK

Pa3mep suelriku
OxBaT pacTpa

O6pe3aTh M0 KOHTYPY CKBAXKUH

Bydep o6onouku

Macka o6pe3Ku

Mogpenu BapuorpamMm
(Tabmuia)

[Tpoduns u3 TabIUIIEL

YucnoBoit aTpubyT, KOTOPHIA
WHTEPIIOIUPYETCSA: OTMETKA
njacTa, MOIHOCTL, OMC,
xuMmud. Ilycto - oTMeTKa
Oepétcs u3 Z reoMeTpUn.

In oms mor-HopMasibHBIX
BenuuuH (K, T, comepxkaHus c
OJIMHHBIM XBOCTOM): KPUTYETCS
In(Z), olteHKa BO3BpalllaeTCs
yepes exp.

Oppounaphby (OK) - 10KanbHO
OLIEHMBAET CpeIHee caM.
ITpoctoit (SK) - ucmonb3yer
3amaHHOe «CpemHee».
Panuyc okHa mmoucka cocegHUX
TO4Y€eK BOKPYT y3na. 0 = Bcsa
BRIOOpPKA.

Ecnu B OKHe MeHbIIIE TOYEK -
y3eJI OCTAETCA IIyCTHIM
(nodata).

CKOJIBKO ONHKAUIINX TOYEK
BKJTIOYAETCS B CUCTEMY
KPUTUHTA.

Illar rpuga. 0 = aBTO =
min(oxsart)/50.
[IpsimoyronbHUK pacuéTa. ITo
YMOJTYaHHUIO - IO CJIOIO.

Pactp o0Ope3aeTcs BHITYKIION
060JI09YKO# BCEX TOYEK -
yOupaeT 3KCTPAIIOJIIIHIO B
IIYCTBIX yTJIaX.

Pacmuputs 060m04Kky Ha N
€OUHUII KapThl HAPYXKY.

CBOU OJIUTOH BMECTO
000JI0UKY (TPUOPUTETHEE) -
yOoOHO IJIT BOTHYTHIX
Y4aCTKOB.

TabGnmuuHbIH CIIOM C
nmogoOpaHHBIMU MOMOEJISIMU.
Ecnu 3agan, nonsa
BapuoOrpaMMEHI B iuajiore He
YUTAIOTCH.

HWwms nabopa B Tabnuue. ITycto
OOMYyCTUMO, Korfa Mpoduis B
Tabnuile OOUH.

3allIOMHUHAEeTCA MexXIOy
3allyCKaMu

HET

OK

0 (Bcs BEIOOPKA)

24

MeJib4de = IIJlaBHee, HO OOJIbIIe
I10 CJIOIO

PEKOMEHOYyeTCs BKIL.

He 3adaH

MyCTO

JIokanbHasi aHU30TPONHUSL

OOBIYHO AHW30TPONIUS 3a0AETCS OOHUM a3WMyTOM Ha BeCh y4acTOK. TaM, roe pyOHBIE 30HBL WU
TeoXUMHUYeCKHe OpeoJibl u3rubaioTcs, 3TOr0 Majlo, HallpaBleHWe BHITSIHYTOCTU MEHSeTCS II0

IJIomIaan.

ITome mpocTupaHuWs B TOYKAX BKIIIOYAET JIOKAILHBIA pPexXUM. Y KaxXXmgouW mpoObl CBOE 3HA4YEHUE B
rpagycax OT CeBepa, W B KaX[ol fA4YelKe KPUTHUHT YCPEOHSET ero [0 TEM XKe 3aMepaM, KOTOphHe
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Paguyc noMcka v YWCo cocegHWX ToYek

BHE paguyca (He y4TeHbl)

B paanyce (yyTeHsl)
y3en

paguyc nowncka

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

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

OepéT B pacuéT. Bcsa crucTeMa mpHu 9TOM pelllaeTcs II0 OJHOM Modenu. Pa3sHble MOOenu O Pa3HEIX
rap 3aMepoB caesiay OBl MAaTPUIYy HE ITOJI0KUTEJIPHO OIIPEeNeIéHHOM.

ITpocTupaHue MOHWUMAETCS KaK OCh, a He KaK HampaBieHue. [lepuon y HEero CTo BOCEMBIECST
rpagycoB, mo3tomy 170 m 10 oTmuyaloTcs Ha OBafIlaTh I'PAAycoOB, a HE HA CTO WIECTBOECAT, W
ycpenHeHHe HOET Yepe3 YIOBOEHHEIH yroi. OGHIYHOE cpedgHee Haio OBl 37leCh MEepPHeHONKYISIp K
UCTUHEe, U omubKa Oblyla Obl TuxoM. KapTa BHITAHYJIACh OBI IMOMEPEK CTPYKTYPHI U BHITIIAOEsIA OB
3aKOHOMEPHOH.

KOB(I)CI)I/ILII/IGHT CXKATuS OCTAETCs 06HJ;I/IM OJIsd Yy49aCTKa, MEeHAeTCd TOJIBKO HallPpaBJIEHHUE. BTOpOfI
MEHSIOIINNCSI IIapaMeTp Oajl OBI BO3MOXKHOCTh IIOOOTHATh KAaPTy 1104 O2KMOAdHKWE, a KPDOCC-BaJIngalnusa
9TOI'O He IIOKazXKeT.

Tam, rOoe HampaBJIeHUS COCeOed PACXOMSATCsI, JTOKAIbHBIM MOBOPOT He NMpPUMEHseTcsa U paboTaeT
ob1ras Mmomenb. HammpaBineHue, KOTOPOTO HET B HAHHBIX, MHCTPYMEHT He ITPUIYMEIBAET.

Pe3ynbTaT MpoOBepsiiiTe Kpocc-Bamupallrell Ha yoepzKaHHOIN BeIOOpKe. JIoKalmbHAs aHU3O0TPOIIHS
mejlaeT KapTy HOX0Kel Ha Te0JIOTUYEeCKYIO UIel0, U B 9TOM e€ CHjla U €€ OMMacHOCTD. [Ipu HeBepHOM
MTPOCTUPAHUY KPUTHUHT BHITTHET aHOMAJIMU BIIOIb OITUOKH.

Vparaaasie IpoObl OTAEIbLHBIM CJI0E€M

OT6pOH.IeHH]:>Ie OTCEBOM TOYKH MOZKHO ITIOJIYYUTH BBEIXOOOM - KOOPAWHATHEI, 3HA4YEHHE U IIPpHUYHKHA,
HUXKEe HUJIN BEIIIE KaKOM T'PaHUIIHI. ITo YMOJIYaHHUIO BBIXOMO BBIKJIFOYEH.

CMmoTpeTs ux cTOUT. OTCEB 0 IEPLEHTHUIIO HE OTINYAEeT OLUIMOKY 3aMepa OT HaCTOsIIIeH aHOMAaJIUH,
a pellleHHWE 3[eCh T'e0JIOTUYECKOe, U CKOIJIEHHEe OTOPOIIEeHHBIX TOYEK B OJHOM MeCTe OOBIYHO
o3Hay4aeT 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 CUUTAEeT BeChb HpﬂMOyT‘OJ’IbHHﬁ OXBaT, IIO3TOMY BHE obGJ1acTu OAHHBIX 3HAYEHUA ABJIAIOTCA
9KCTPAIONIAINed U maioT apTedakThl (OIMHHBIE «BEEPHBIE» H30JMHUU B IIYCTHIX yriax). Ommus
«O06pe3aTh 0 KOHTYPY CKBaXMH» CTPOUT BHIIIYKIIYI0O 000I0YKY BCeX TOYeK (C HeoOs3aTeIbHBIM
6ydepom) um obpe3aeT mo Hel pacTp. IKCTpAIoIAlus ucuyesaeT. Ecnu dakTHyeckass rpaHHUIa
ydacTKa BOTHYTas, 3afalTe CBOM IMOMUTOH B «Macke 00pe3Ku» - OH IIPUOPUTETHEE 000JIOYKH.

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
3HaYeHHusd Z B [OByX TOYKaX B 3aBUCHMOCTH OT PACCTOSHUSA MeXOy HuMH. [Io 3Toil Mopgenu
KaXKJoM cocefgHelM CKBaXkKUHe Ha3HadaeTcs Bec. Mopmesnb 3afaéTca B pa3pgese «IOoIMOTHUTENIbHEIE
rmapaMeTpel» TpeMs duciaamu - HarreT CO, cunn (CO + C) u pafguyc KOppeJssiiuiy a.

Harrer CO Harretr - 3T0 3HaueHWe, K KOTOPOMY CTPEMHUTCS KpUBas BapUOrpPaMMEl IIpU
PacCTosSHUHU, CTpPeMAIleMcsa K Hymio. TeopeTUdYecKH, Ha HYJIEBOM PACCTOSHUU pPacxoXIeHUe
OOJIXKHO OBITH HYJIEBLIM (TOYKA CPaBHUBAETCS caMa C co00il), HO Ha IPaKTUKe OCTAETCS CTyIeHbKa.
Harrer oTpaxkaer To, YTO IaHHbLIe Ha OYeHb MaJIbIX PACCTOSTHUSX BCE PABHO He COBNAaAaloT. [IpuyuH
TOMY TPU - IIOTPEIIHOCTh U3MEPEHUS U OUM(PPOBKU, MUKPOU3MEHUYUBOCTb Ha MacuiTabe MeHbIlIe
paccTosTHUS MeXOy CKBaKHMHAMH, PacXoxkKaeHue Oy0el B OMHOM TOYKeE.

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 KpuBasa cTapTyeT ¢ CO —— MOfe/b BapMorpaMMbl

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

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

CO0 = 0 (mo yMOIYaHUIO) - KPUTUHT SBJISETCS TOYHBIM MHTEPIIOJIITOPOM, ITIOBEPXHOCThH 00si3aHa
MIPONTU POBHO Yepe3 KaXkKayio CKBaxkuHy. 30/1MpoBaHHast CKBaXKUHa C BLIOPOCOM 110 Z TpeBpalllaeTcs
B KOHYC («OBIYMM T'JIa3»).

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.
[ucnepcuio JaHHBIX MHCTPYMEHT IledaTaeT B KypHasnl OpHU 3adyCKe, M 9TO Balll OPUEHTUP OIS
BLIOOpA CHIIIA.

CTpPYKTYyphl, paguyCc U aHuH30Tponusi Cunn (moska) 3TO YPOBEeHb, Ha KOTOPHIM BEIXOOUT
BapuorpaMmMma. OH ckiapgbeiBaeTcsa u3 Harrera CO u Bkinaga cTpykKTyphl C. CTpyKTypa 3afa€Tcs
Mofenbio (chepudeckasi, SKCIOHEHIIMAaIbHas, TayCCOBa UJIKM CTeHeHHas), moporom C, paaduycoM a,
Q3UMyTOM U QHU30TPOIUEH.

CMBICJI CHJIJIa M IIOPSIAOK BeJIMYHUHBI. CUJIT - 3TO BEPXHUM ITPees Pa3Iuduil MeXIy TOYKaMH, TO
€CTb HaCKOJIbKO B CpeJHEeM OTJIMYA0TCs JaJjI€Kue APYr OT Apyra CKBaxKUHEL. OH IIPaKTU4YEeCKU PaBeH
0oOBIuHOM gucmepcuu maHHBX. [IpuMmep mo KCI. Cpenuee = 25 %, nucnepcus = 47.6 (%?2), To eCTb O
= 6.9 %. 3HaYUT, CyMMapHBIN cuiin 3agaém = 47.6. Ecnu Harret 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.

Beioop mMopenu. Cdepuueckas W OSKCIOHEHIMAJIbHAS IIOOXOOSAT MJis OOJLIIMHCTBA 3amad.
CTemeHHasi MOIeJlb He MMEET CHJyla M paguyca B OOBIYHOM cMeicjie. E€ mpuMeHSI0T, Koraa
M3MEHUYUBOCTDb PACTET C PACCTOSTHMEM U He BHIXOOUT Ha IOJIKY (HeCTAalMOHApHOCTh IIpUpaIleHu),
UM TOJIS IIOpora M paauyca OJis He€ YCIOBHBHL. ['ayCcCOBy MOMenb HPUMEHSIMTE OCTOPOXHO. [Ipm
HYJ€BOM MJIM OYEeHb MajJioOM HarTeTe OHA HAET YUCIIEHHO HEYCTOMYMBYIO CUCTEMY U apTedaKThl
(ocummnsanuu, OTPHUIlATEIPHBIE Beca), MO03TOMY IIPH BHIOOPE TayCCOBOM MOIENTHM WHCTPYMEHT
MIPUHYOUTEILHO yaepXXuUBaeT HeOOIbIION MUHUMAILHEIN HarreT. I10 BO3MOXKHOCTH 3aJaBaliTe ero
M CaMH.

THO DAaHHBIX U peKuM. [long pa3Hble MaHHBIE HY>KHBI pa3Hble HACTPOUKU. [ TagKue CTPYKTYpPHBIE
ITOBEPXHOCTU (OTMETKU KPOBJIM M MOIOIIBLI, MOIITHOCTH) IyYIlle MOAEIUPOBATDL AIUHHBIM PaguyCcoM
WM CTEIeHHOM MOMenbio IpH IIHPOKOM (rimobanbHoM, 0) pamguyce IMOMCKa - TOT{a MOBEPXHOCTH
nmomydaercsi rnmagkoi. KopoTkuil paguyc C JIOKaIbHBIM IIOMCKOM Ha TAaKWX MAHHBIX OAET «OBIYBU
TIa3a» ¥ Pa3phIBEI OIIEHKHW IIPU CMEHE COCTaBa COCeOHUX CKBAXKUH. [IJI KOHIIEHTPAIMH U XUMHUU
(®MC, ra300macHOCTh) KPUTUHT paboTaeT B CBOEM IIpaBe. 37eCh BaXXHHI KOPPEKTHBIM HArTeT H,
IIPYU CUJIPHOM aCUMMETPUM paclipefefieHusi, mpeoOpa30oBaHre HaHHBIX (CM. HUXKE IIPO yparaHHLIE
TPOOEL).

Papuyc KOppensaiuy a - pacCTOsSIHME, Ha KOTOPOM BapuorpaMMa BEIXOOUT Ha IOJIKY. [lasbIie 3TOro
PacCTOsIHUSI TOYKM NMPAKTUYECKM HE BIMSIOT APYr Ha apyra. Ilpu O Gepé€Tcst aBTOMaTH4YeCKoe
3HadYeHUe max(oxBar)/3.

AHI/I3OTp01'[I/IH 3aJIaéTC${ A3UMYyTOM TJIaBHOM OCH U OTHOIIEHUEM pannuycoB (Manasi/rTnaBHAas).
3HaueHue 1 - H30TPOITHO (BMusIHME OOWHAKOBO BO BCEX HaHpaBJ’IeHI/IHX). 3HaueHHe MeHbIe 1
YKOpa4dYuBaeT KOPPEeJIALnIo nonepéK TJIaBHOU OCHU - TIOJIE3HO [OJIisd BBITAHYTBIX T'€0JIOTHUYECKHX

CTPYKTYD.

[TapameTp YTo 3amaéT ITo ymonm4gaHnuio / COBET
CpeznHee Oj1s IPOCTOTO Hcnons3yeTcs TONBKO IIPU 0

KpUTUHTa tune SK.

HarreT CO «[Tym»/cKa4yOK BaprOTrpaMMEbL 0. g crnaxuBanusd 0.2-0.4

y Hyns. [lomaBiisieT TOKaabHBEIE OT CHJIIA
nuKu. B aOCOMIOTHEIX
eOUHUIIAX OUCIIEPCUH.

CTpyKTypa i - Momenb dopMa BapuOTpPaMMHI: chepudeckas
chepuueckas,
9KCIIOHEHIIMaJIbHas, rayCCOoBa,
CTeleHHas.

CTpykTypa i - mopor/Bknazn C Bknapm cTpykTypsl B cuni (abc.  ctp. 1 = 1 (3aMeHUTE HA =

eguHULL gucrepcun). CymMmMma OVCIIEPCHIO)
C0+C = gucnepcuu JaHHBIX.
st cTpykTyp 2 1 3: 0 = BBIKIL.

CrpykTypa i - paguyc HucTaHnusa BEIXOAA Ha MIOJIKY. 0 (aBTO)
KOPpENSaIuy a 0 = aBTO = max(oxBar)/3.
CtpykTypa i - a3umyT, ° HamnpaBnenue rinaBHOU ocHu 0
QHU30TPOIIUH.
CTpyKTypa i - aHU30TPONUA OTHOLIEHNE PaguyCoOB 1
(Manas/rnaBHas) MIOMIEPEK/BOONL ocu. 1 =
M30TPOITHO.
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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: AHU30TpPONUS: €CIU 3ajieXb BHITIHYTA, KOPPEIAINs BOOJIL HE€ [ajbllle, 4eM IIOIEepEK.
DJIIUIIC TTOMCKA 3afaéTCs a3MMYyTOM TJIaBHOM OCHU U OTHOIIIEHHWEM Ocel (MaJjiasi/TiiaBHas).
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Bapunorpamma KCl (nnact Kpll): aKcnepumMeHT 1 Mogenb
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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
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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.

Tak cxeMa BBITJISSOUT Ha peanbHBIX DaHHBIX. BapuorpaMMy CTPOST IO CKBaXXWHaM. [IJIsI ITap TOUYeK
CUUTAIOT IOJIYIUCIIEPCHUIO U YCPETHSIOT II0 PACCTOSTHUSIM, IOJTy4aeTCs 00J1aKo (3eJIEHBIE TOUKHU ), ITOT
KOTOpoe mmoaduparoT Moaesb (KpuBas). [Io HeMy ¥ 3aHal0T HapaMeTphl KpUTuHTa. BrIcoTa ckayka y
Hynsa 910 HarreT CO, moJika 3TO CUJII, 00BIYHO OIM3KUM K OUCTIEPCUM JAaHHBIX, @ PACCTOSTHUE BHIXOA
Ha IOJIKY 9TO paguyc a. Ecimu Ha 60JIBIINX PACCTOSTHUSAX TOUKHY YXOST BHIIIE CUJINIa, KaK 30eCh, - 3TO
peruoHanbHBIM TPEeH[ (HecTallmoOHApPHOCTL). Ero nmubo yYMTHIBAIOT OTHEJILHO, TMO0 OrpaHuYUBaiOT
paguyc Imoucka.

OTceB yparaHHbIX P00

Yparauureie mpoOBl 3TO aHOMAJILHO BHICOKHE HJIM OIIMOOYHBIE 3HAUEHHUS, MCKAXKalollWe OIEHKY.
Heckonbko «G0HaHI» IO COMEPKAHUIO ITEPETATUBAIOT Ha ce0s BCIO KapTy Irpelifia, a sBHas omubdKa
BpOfe OTPUIIATEIbHOM MOIIHOCTH IIOPTUT HOBEPXHOCTh. MHCTpyMeHT «2D Kriging» mosBonseTt
OTPaHUYUTHL TakKue MPOOHl MPSIMO OpPU pacuéTe, 0e3 MpaBKU HMCXOOHBIX MaHHBEIX. [lapaMeTpH - B
pa3gene «[1OMOTHUTENBHO.

OTceB u cpe3Ka - TpyObId IPAKTUYHBIM UHCTPYMEHT ITPOTHUB SIBHBIX OIMUOOK. 17151 KOHIIEHTPAIUN 1
XUMUHU OyIbTE OCTOPOXKHBEI. DKCTPEMAJIbHEIE 3HAYEHHUST YaCTO HEe IIyM, a CUTHaN (HalpuMep, oYaru
3arpsi3HeHus ), U Ccierno obpe3aTh XBOCTHI pacmpenesieHuss He CTOUT. CHIBPHO aCUMMETPUYHEIE
OaHHBIE Jy4llle He obpe3aTh, a npeobpa3oBaTh K BUAY, OIU3KOMY K HOpMaJibHOMY. [IJii 3TOTO
OepyTt norapudm unu npeobpasoBanHue bokca-Kokca. [Ipyroit myTh 3TO MHOUKATOPHBEIM KPUTUHT.
Ob6a cmocoba nexkaT 3a paMKaMH OTCEBa, HO MMEHHO TaK B I'€OCTATHUCTHUKE Py U 3arps3HeHui
00XOATCS C TAXKEJIBIMU XBOCTAMHU.

[IBa pexuma. «YOanuTh» - TpoOHI BHE JOIIYCTUMOT'0O AUalla30Ha BHIOPACKIBAIOTCS (OJIs1 SBHO OUTHIX
3amnucel). «Cpes3aTh (capping)» - 3HaUYeHHS BHe [uala3oHa MPUKUMAIOTCA K TpaHHIlE, a caMa
TOYKa OCTaéTcsd B pacué€Tre. Cpe3Ka - KJIJaCCUYEeCKUM IPUEM [Jid yparaHHHIX Opob 1o comepzKaHUIo,
MMOI02KEeHUE TOYKHU He TePsIeTCs, HO e€ BIUSTHUE OrPaHUYNBaeTCs. PeXXUM mepeKkndyaeTcs GIakKoM
«Cpe3aTs K rpanuile (capping) BMeCTO yOaJeHUus».

25



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.

I'paHunbI M0 adcom0Ty. «HUXKHAS rpaHulla» U « BepxXHss rpaHUIla» 3a0aloT IOPOTH B eIUHUIIAX
Z sanpsaMmylo. [Iyctoe mone - rpaHuna He 3agaHa. OHU IpUOPUTETHee nepueHTunda. Hanpumep, ong
MOIITHOCTH IIOCTaBbTe HUXKHIOIO rpanunly 0 - yUOyT OTpULIaTENIbHEIE 3HAaYEHHUSI, @ BEPXHIOIO, CKaXKeM,
30 - yipéT IBHBIN BEHIOPOC B 122 M.

I'paHuLbI O MEPHEHTH/IIO. P-U NIEPIEHTUNb - 9TO 3HaYeHUe, HUXKe KOTOPOTo JeXUT P% Bcex
mpo6. Hanmpumep, 5-# MEPIEHTUIH - IOPOT, HUXKE KOTOPOTO TOJBKO 5% CaMBIX MAajbIX 3HAYEHUH.
95-i1 - TIopoT, BHIIIIE KOTOPOTO 5% caMbIX OoJbIInX. [IlapaMeTp «IeplHeHTUIb 00pe3Ku, %» 3amaéT
3HAYEHUE P, ¥ T'PAHUILI OEPYTCI CUMMETPUYHO, OT P-T0 o (100-p)-ro mepuenTuns. To ects p = 2
O3HAYaeT «CYUTATh yparaHHBIMU 2% CaMBIX HM3KUX UM 2% CaMBIX BHICOKUX MPOO», ¥ BCE HUXKE 2-
ro u Bhile 98-ro nepueHTUsNsA Mub0 ymansercs, 1ubo cpe3aeTca. Yem Goibllle p, TEM arpeccuBHee
o6pe3ka. P = 0 BHIK/ITIOYAET MEPLUEHTUILHEIN PeXUM. YIOOCTBO B TOM, YTO abGCOJIOTHBIE TTOPOTH
3HATh HEe HYXKHO - OHU BBIYUCJISIIOTCS 10 CAMUM AAHHBIM M IOOXOIOAT K JTII0O0OMY paclipeneeHuio 1
Macmraly.

IIBYCTOPOHHOCTSH - BAasKHO [JISI XUMHUMH. [IepIEeHTUILHLIN PEXXUM pekeT ob6a XBOCTa - U BEPXHUM,
u HuxXHUN. 153 comepxkaHuit 9To ornacHo. KCl = 0 B 30Hax 3aMeIlleHUs - peasibHasl T'€OJIOTHs, U
0o6pe3Ka HUKHETO XBOCTA OIINO0YHO IOTHUMET «ITyCThIE» YYACTKHU. [109TOMY [Jisi rpeiia OTCeKanTe
TONBKO cBepxy. OcTaBbTe «HUIKHIOI IpaHUIy» IIYyCTOM W 3amaiiTe «BepxHIO» aGCOIIOTOM WU
IIPpUMEHSNTe IepLeHTU/Ib, IOHUMasi, YTO HU3 Toxke OymeT 3aTPOHYT. I OTMETOK U MOLIHOCTEH
OBYCTOPOHHSS 00pe3Ka OOBIYHO YMECTHaA.

IMTopsamok u XKXypHan. OuabTp DpUMEHSETCS OO YCPeOHEHUs COBIagarlnux Touek. B 2KypHan
MHCTPYMEHTa BEIBOOUTCS, CKOJIBKO IIPO0 yHajeHO UM CPEe3aHO M B KaKWX IPaHMIIaX - 3TO YIOOHO
OJIs1 KOHTPOJIA.

CraHgapTHasi OIIHOKAa KPUTHHIa

Kpome camoii OLleHKH, KpUTHUHT HAéT B KazKOOM y3Jie OUCIIePCHUI0 OIUOKHY - MEPY HEOTIPEIEeIEHHOCTH.
Eé kopeHb, CcTaHmapTHas OIIMOKa, BBEIBOOUTCS He00S3aTeJIbHLIM BTOPHIM PACTPOM (IapaMmeTrp
«CTtaHpapTHas ommOKa KpurmHra» wuHCTpyMeHTa «2D Kriging»). EguHuner - Te ke, 4TO y
VHTEPIIOJINPYEMOM BEJIMYUHE Z.

KmnioueBoe cBoiicTBO Takoe. CTaHmapTHAas OmIMOKa 3aBUCUT OT TEOMETPHUHU PACIIOJIOKEHMUS CKBAXKUH
U MOJenu BapHoTrpaMMEBI, HO He OT caMux 3HaueHu# Z. [IosToMy 59TO KapTa HagE>KHOCTU CETU
HabmogeHu, a He pa3bpoca MaHHBEIX. B TOYKe CKBaXKUHEI (IPHW HYJIEBOM Harrerte) ommOKa paBHaA
HYJIIO - TaM 3Ha4YeHWe U3BECTHO TO4YHO. [Io Mepe yHaneHus: OT CKBaXXWH OHAa PAcTET, a B 061acTax
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KapTa cTaHOapTHON OWWBKN KpUTrMHra
o = -

&

o CKBaXWHbI
O

11.0
10.5

10.0

o
w
CTaHOgapTHaA owmnbka

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

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

0e3 maHHBIX JOCTUTaeT MaKCUMyMa (IPUMEPHO KOPEHb M3 CUIIJIA).

Kak uyurarb. TEMHEIE (Mallble) 3HaYEHUS - OLIEHKE MOXKHO MOBEPSTH, PSIOOM OJOCTAaTOYHO CKBAaXKMH.
CaeTtnbie (OombIline) - OIleHKA MePXKHUTCS Ha HaIéKWX TOYKaX, (aKTHUYECKH SKCTPAIOISIUsS. ITO
IepBhIe KaHOUOATH Ha Jopa3Benky. CpaBHUBATL yooOHEE OTHOCUTENLHO (TIe 60JIbIlle, THe MEHbIIIE),
IMOTOMY 4YTO a0COIIOTHAsA BeIUYMHA 3aBUCUT OT MaciuTaba BapuorpaMMmel (cumma S1_SILL).

BaxkHo. 3To MofesibHas OLIEHKa, ¥ BepPHA OHA HAaCTOJIFKO, HACKOIBKO BEPHA 3alaHHast BapuorpaMma
(HarreT, paguyc, aHu3oTponus). I1pu HarreTe 6oJIbllle HYJISA OMOKa y CKBaXKHH He HyJieBas - HarreT
3alaéT HUKHUKU «I0JI» HeompemenéHHOCTH. CTPOrMM JOBEPUTENILHLIM MHTEPBAJIOM CTaHOapTHAas
ommOKa He SBISIeTCSI, HO KaK OTHOCHUTEJIbHASA KapTa HeoIpeaenéHHOCTH OUYEeHb II0JIe3Ha.

Odopmaenne. 3amaiiTe €100 IPAAyHPOBAHHYIO0 CUMBOJIMKY 110 3HAUYEHUIO (HaIpuMep, OT TEMHOTO
K KpacHOMY) - ¥ Cpa3y BUOHO, I'Me KapTa HaféxKHa, a TOe HeT.

CHsTHe TpeHOa (PerpecCusi-KpUTrHHT)

OOBIYHBIM KPUTHHT OLIEHWBAET CPEOHEE JIOKAJIBFHO, TT0 OKHY MTOMCKA, TTO3TOMY TIJITABHO MEHSIOIIEEeCs

IO TJIOIIIaIM CPeJHee OH OTClIekuBaeT caM. CJI0KHOCTh BO3HHUKAET, KOTIa Y IIOJIS €CTh BHIpazkKeHHas
peruoHanbHas COCTABISIONIAA, HAIpuMep oblee mageHue mjiacTa Ha ydacTke. Torga sKkcnepuMeHTanbHas
BaprorpaMMa MCXOMHOTO 3HA4YeHHWs MCKaXKaeTCs - PaguyC 3aBBIIIEH, mopora HeT, dopma
HallOMHWHAET CTEIeHHYI0 MOJIesb, ¥ MTOA00paTh YCTOMYHUBYIO MOAENb TPYIHO.

®naxok CHSTHh IMOTHHOMHAIBHBIH TPEHJ yOuUpaeT PEeruoHalbHYI0 COCTABISIOUIYI0O METOOOM
HaMMEHbBIIINX KBagpaTOB Mepel KPUTHHTOM. [lanbille KPUTYIOTCS OCTATKH, a TPeHI mo0aBIseTcsa K
olnieHke oOpaTHO. BapuorpamMMa OCTaTKOB BO3BpalllaeTCsl K HOPMaJIbHOMY BHAY, BEIXOOUT Ha HMOPOT
C HATTeTOM, ¥ PafinyC OTpaxkaeT MCTUHHBIM MacinTa® KOppemnsaiuu, a He pa3Max TpeHma. Ilore
CreneHb TPpeHAA 3a0aéT MIOCKOCTDb WM KBAIPATUUHYIO TOBEPXHOCTh.

Cnucoxk Ilpeodopa3oBanue 3Ha4YeHHsI [00OABIISIET JorapudMUPOBaHUE IOJIsT BEJIMYUH C Pa3dpocom
Ha MOPSIOKH, TAaKUX KakK Ko3dodumueHT GumbTpanuyu uIx BOOOIIPOBOOHMMOCTh. IIpu BEIOOpPEe In
KPUTYETCSI HaTypaJIbHBIH JTorapudM 3HaYeHH s, a OlleHKa BO3BpaIlaeTcss 00paTHO Yepes3 9KCIOHEHTY.
9To MenuaHHAasA, reoOMeTpUYecKas OlleHKa, KOPPEeKTHAs IJIs JIOr-HOPMaJIbHEIX Imosiei. CTaHmapTHas
omurbKa IIEePEeCUYUTHIBAETCS B HCXOOHEIE emuHHUIL. Jlorapudm u3GaBIseT OT PYYHOrO CO3MaHHUA
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MMoJsi In B KaNbKyJISITOPE W IIPUMEHSIETCS TOJBKO K ITOJIOXKUTEJIbHBIM 3HaUeHUsIM. BapuorpamMmmy u
HArTeT IpPHU BKIIOUYEHHOM JIorapudMe 3amaBaiiTe B eOMHUIIAX In.

Perpecoma-KpHrMHE Ha peanbHbix oTMeTkax Kpll (Z8): noMoraeT nokaneHo, speanT rnobansHo

Beck neno3nT (136:x41 kM) PynHuk BKMPY-2 (9.5x8 kM) BKMPY-2: Tpexna paigyeaet
RK -20% RMSE, xyxe RK +25% RMSE, nyywe BapuorpaMMy ceiporo Ze

—+— cupoe Za r
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Puc. 10: Caatue TPeHOa Ha PeaJIbHBIX JaHHEBIX: IIOBEPXHOCTH I1JIaCTa C BEIPAa2KE€HHBIM DETrNOHAJIbBHBEIM
ImageHueM. TpeHI[ CHAT IIOJIMHOMOM, KPHUI'OBAaHBI OCTAaTKH, TPEH[ BO3BpaH.IéH K OILIEHKE.

CHaTue TpeHOa IIOMOTaeT TaM, Ifie MafeHWe OTHOPOMHO, B IIpefesiaX OJHOTO PYOHWKA WU
JIOKAJIbHOTO y4YacTKa. Ha BCIO TIoambk MECTOPOKAEHUS Cpal3y ero MPpUMeHsITh He CTouT. Cocemuue
GJIOKM pa3HEeCEeHBl 10 BEICOTE, €OWHBIM ITIOJIMHOM OIIMCHLIBAET HX IIJIOXO, a JIOKAJLHBIM KPUTHHT U
06e3 TOro mepKUT MEHSIoIeecs cpegHee, TaK YTO CHSATHE TJI00aTbHOTO TPeHa TaM CKOpee BpemuT.
YMecTHOCTb BUOHA IO BapuorpaMMe. Eciu y ChIPOTO 3HAYEHUS PafuyC COIOCTAaBHM C Pa3dMepoM
ydJacTKa M BHSTHOTO TOpPOTa HET, TPEeH[ eCTh W er0 CTOMUT CHATh. ECIu BapworpaMma CHIPOTO
3HAYEeHMS y2Ke BLEIXOOHUT Ha IIOPOT C MAaJIbIM HAarreToM, CHUMATh HEeYero.

Crenenu 1 o6vplYHO mocTaTo4yHO. CTeleHb 2 OMMCHIBAeT U3rub, HO MOXKeT BOOpaTh B TPEH[ 4YacCTh
peanbHOM CTPYKTYPH, IIO3TOMY IIOC/IE €€ NIPUMEHEHUS IIOCMOTPUTE Ha BapHorpaMMy OCTaTKOB.
Ecnu mopor M HarreT CTajiu BhIpaKeHbI XyXKe, BEPHUTeCh K cTeneHu 1. ToT ke ¢axkoK ecTh B
nHCTpyMeHTe Kpocc-BaIuoanusi BapuorpaMMsbl, TIe TPEeH[ ITepenondupaeTcs Ha KaX/IoM IIare
KOHTPOJISI, IIO9TOMY BHEIMTPBIII MITH ITPOUTPHIIIT OT CHSITUS TPeHOa BUOeH TaM IpsiMo 1o RMSE.

BapuorpaMmy mocjie CHATHS TPeH[a 3ajaBaiTe M0 ocTaTKaM. PacTp CTaHOAPTHOM OIIHOKH B 9TOM
pexuMe 3TO oImnbKa KPUTMHTa OCTATKOB, TPEHI CUUTAETCS OeTepPMUHUPOBAHHLIM M COOCTBEHHOM
MIOTPEIIHOCTH K Hel He moOaBIIsierT.

B/IOYHBIH KPHUTHHT

OOGHBIUYHBIM KPUTHUHT OIleHWBAeT 3HaYEeHUE B TOUKE, B IIEHTPe sTUelKy rpuma. Ho B TopHOM mejie daire
HyXKHa He TOYeYHas OTMETKAa, a CpedHee 10 IJIOIIanu, 1o 610Ky oTpaboTKU, ITaHeIu UJIN sT9erKe
nmomcyéTa 3anacoB. CopmepzKaHue IOJIe3HOT0 KOMIIOHEHTa B 6JI0Ke 9TO CpefgHee Mo ero IIollaniu, u
OLIEHMBATh €ro KakK 3HaYeHUWe B OJJHOM TOYKE He BIOJIHE KOPPEKTHO. [IJIsT 3TOTO CIYKUT (JIazKOoK
BI0YHBIM KPUTHUHT.

BkmoUyéHHBIM pPeXUM OlleHHBaeT CpelHee II0 sS4YelKe TIpula, a He 3HaUeHHe B e€ IleHTpe.
Adelika MBICTIEHHO pa30uBaeTCsd Ha CETKy TOo4eK pa3MepoM NXN, KOIUYECTBO 3afaéT IIojie
Ouckperu3anusi 0;10ka, NXN Ha sAYeHKy, ¥ KOBApPHAIlMH B CHCTEME KPUIHHIA YCPEOHSIOTCS
[0 3TUM TOo4YKaM. Tak cucreMa peuaeTcs He [OJid OOHOM TOYKYU, a cpa3y AOJsg Bcero 610ka. ITo
KJlaccuueckKasi cxeMa O6rmoyHoro kpuruura GSLIB.

Y 671109HOM OLIEHKY OBa CJIeNCTBUs, 00a II0JIe3HbIe A1 II0ACYETa 3anacoB. [IoBepXHOCTh I0Ty4daeTcs
ryiaXke TOYEUYHOM, IOTOMY YTO yCpeOHeHHe II0 OJI0Ky racuT Melkue KonebGaHus. Y cranpgapTHas
omnOKa KPUTMHTa BBIXOOUT HUXKE TOYEUHOM, IMOTOMY YTO CpegHee IO TJIOUIanM OlleHUBaeTCH
HaéXXHee, YeM 3Ha4YeHUe B OOHOU Touke. PacmnaTta ogHa. BIoYHBIM KPUTUHT HE BOCIPOU3BOOUT
nmpoOBl B y3Jlax TOYHO, CpegHee o OJIOKy, OayKe LEHTPUPOBAHHOMY Ha CKBaXXWHe, HE PaBHO
3HAYEHUIO B CAaMOM CKBaXXWHE, U 3TO 3aKOHOMEPHO.

Iuckperusanuu 4 x4 xBaTaeT MMOYTH Bcerga. boseinee N cumTaeTcs [OJbIIE, @ TOYHOCTb PACTET
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HE3HA4YUTEJIbHO. HpI/I N PaBHOM €IHWHHUIIE OJIOYHBIHN KPHUTHUHI BEIPOZKOAETCsA B TOYEYUHBIN, II03TOMY
MHHUMAJIBHOE 3HA4YE€HHE II0JIsd PaBHO ABYM, a CaM PEXKHUM I10 YMOJTYAaHUIO BEIKJIIOYEH.

BIOuHEBI KPUTHHT COYETAaeTCs CO CHSITHEM TpeHOa. KpPUTYIOTCS OCTaTKu 10 OJIOKY, a TPeHf
nobaBinsieTcsa K olleHKe o6paTHO. CoueTaeTcs OH M CO CrjlaXkXWBaHWEM I'PHIa, HO OOBIYHO OJHOTO
6J109HOI'0 YyCPeHEeHUs JOCTaTOYHO U [OIMOJIHUTEJIbHOE CTlaXKUBaHUe He HYKHO.

Pa3jomsbl

PasnoM 3mech 9TO JIMHUSI, BOOJIbL KOTOPOM ITOBEPXHOCTh PBETCS. [lomaéTcs OH CcjioeM JIMHUM B II0JIe
Pa3aomMsbl, 1 TOT ke ciou npuHuMaioT 1.03 u 1.04.

Pab6oTtaeTr pasnom GapbepoM BausgHUS. 151 KaXKOOM OIeHMBAEMOU STYEHWKW MHCTPYMEHT IIPOBOIUT
O0TPEe30K K KaXKJI0My 3aMepy, ¥ eC/I1 OTPE30K IIepeceKaeT JIMHUI0, 3aMepP B BLIOOPKY 3TOM sTYEMKU He
UOeT. fueiika BUOAUT TOJILKO CBOE KPBIIIO, 3HAYEHMS 10 Pa3Hble CTOPOHBI PACXOISATCS, U IOBEPXHOCTh
BOOJIb JIMHUU TI0JIy4YaeT pa3phIB.

Kpr10 v s4eliku omnpenessieTcsl caMoO, CTOPOHOM, C KOTOPOU JIEXKUT €€ IeHTp. [leuTh IIolanb Ha
OJIOKY ¥ CUUTATDH UX II0 OTHEJIBHOCTHU HE HY2KHO, U CIIMCKa KPBIJIbEB MHCTPYMEHTY He Tpe6yeTC${.

JIuHusi He 00s13aHaA pacCeKaThb IUIoIIIalb HACKBO3b. y 3aTyXalliero pa3jioOMa BIIMAHHE
orubaeT ero KOHeI], 3aMeép 3a KOHIOOM JIMHHUHU OCTaeTCs BHUAMMBLIM, W BBIIIIE KOHIIA IIOBEPXHOCTH
CMBIKAETCS. DTO U €CTh OOLIYHAS T'e0JIOTHA - CMelIeHue BOOJIb CMECTHUTEIIA IIadd€eT K HYJII0, PAa3PEIB
BEIKJIMHHUBAETCS.

Y camoro KoHIla U30JIMHUM CTYIIAIOTCS U CXOOATCSA B Y3KUM Iy4OK. Tak 3aTyxaromui pasioM U
PUCYIOT Ha CTPYKTYPHOH KapTe. OroBopka 371eCb ogHa. B Mopmenu aMIIuTyfa najgaeT He IOCTEIIeHHO,
a pa3oM, IToToMy 4To 6aphep OMHapHLIHN. [10 IOCenHel BEPIINHEL 3aMep 3a JINHKEH He BUIEH BOBCE,
3a Hel BUIEH IIOJIHOCTBIO. 3HAYMUT BeCh CIaf IPUXOAUTCSA Ha OOHY sS4eUKy, U IIyYOK II0IydaeTcs
KOpode, 4eM y HacCTOSAIIEro pasjoMa, r'ge CMellleHre 3aTyxaeT Ha [JIMHe, COIIOCTaBUMOU C CaMUM
CMEeCTUTEIIEM.

IToueMy pa3/ioM He IEPEBOJAUTCS B CETKY

Bapbep IpoBepsieTCs TOYHOM reoMeTpHel - IepeceKaeT JIM OTPe30K 3BeHO JINHWH. PacTpoBoOi MacKu
OapbhepHBIX TYeeK HeT, ¥ 9TO OCO3HAHHO.

PacTpoBass Macka uMejla OBa HeHOOCTaTKa. fSdyeiika He mIepemaéT OuaroHalb, IIO3TOMY KOCOM
pasjioM JIOXKWJICA B CETKY CTYIIEHbKaMM, ¥ BCE, YTO CTPOMJIOCH IO TAaKOMYy T'PHUAY, HacCIemoBaso
9Ty CTyIeH4YaToCTh. XyxKe npyroe. JIyd BUOUMOCTY HaYUHAETCS B IIEHTPE OLIEHMBAEeMOU STUEeUKH, U
ecnu caMa siuelika 6aphepHas, IepBas XkKe IPoBepKa Ionafana B MacKy. Takas sueiika He BUOeNIa
HU OMHOTO 3aMepa CO BCeM myomagyu W yxomuia B nodata. Bmombs pa3sioMa B I'pupie OCTaBajlaCh
CTymeH4YaTas IIeb.

C TouHOU reoMeTpuel OGaphepPHHIX siYeeK He CYIIeCTByeT BOBCe. ['pup moJIy4yaeTCs CIIJIOIIHBIM,
ITIyCTEIX A4€€eK BOOJIb JIMHUU HET, a PAa3PEIB BUOEH CKaYKOM 3HaYEeHUun MeXIy CoOCeoTHUMU dYernKaMu
10 pa3HbIE CTOPOHHEL.

3aMep, CTOSIIUYA TOYHO Ha pa3ioMe, BUIOEH C o6oux KPEIJIBEB. CkBaxuHa Ha JIMHUU IIPUHAOIIEeXKUT
obeumM CTOpPOHaM, " OT6paC]>IBaTb e€ He3ayeM.

Ilena nmpuoIHKEeHUST

[Mpubnuxkenne B MeToge omHO. [0 BUOUMOCTH OTOMPAIOTCS TOJIBKO cocemu. KoBapuaruum Mexmy
CaMHMM 3aMepaMH, U3 KOTOPHIX CKIIaALIBAETCS CHUCTeMa KPUTHHITA, OCTAIOTCS €BKIMOOBEIMU, OHU
CYUTAIOTCS TI0 TIPSIMOMY PACCTOSHHUIO, KaK eciiu Obl pa3fioMa He OLITIO.

3aHynsaTh WX HeIb3s. MaTpwuila TOTHa TepsieT IMONOXKUTENbHYI0 ONpedenéHHOCTh, CHUCTEMAa
CTAHOBUTCS BRIPOKAEHHOM M KPUTHUHT pa3BanuBaeTcs. UMeHHO Ha 3TO HATHIKAJIKUCh Pa3paboTYuKu
M3BECTHHIX ITIAKETOB, ¥ YaCTh U3 HUX yOpasia KPUTHHT C Pa3JI0MaMM COBCEM, OTIIPABUB II0JIb30BaTEJIEN
Ha MUHUMAaJIbHYIO0 KPDUBU3HY.
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YTo 9TO 3HAUMT HA IpakKTuKe. Beca cocemedl y caMo¥ NUHWUM PACCYUTAHBEL 0e3 y4éTa TOTO, UYTO
MeX[Iy OBYMsI COCEOSIMU JIEKUT pa3phiB. Ha paccTosHUAX IOpsAOKa paguyca KOPPesul pasHula
mpeHeOpex)xkuMo Masa. Ha oueHb YacTol CeTH y caMOi TMHUY KOHTPACT MOXKET CJIerKa 3aHUXKaThCs.
Pa3phiB Ipu 3TOM HUKYOA HE IeBAETCsI, OH OEePKUTCSA 0TOOPOM COCEfIel, a He KOBapuallUusIMu.

Kaxk IIPOBEPHUTH Ha yqeﬁnmx JaHHBIX

HWucTtpymeHT 1.09 IIpuMep CKBazKUH YMeEET CO3IaBaTh pa3ioM caM. [lore AMIInTyaga pa3jioMa
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.

1.03 MuHuMajibHasi KPpUBU3HA (TOYKH — pacrTp)

WHCTPYMEHT CTPOUT TPUA METOAOM MHHUMAJIPHOM KPUBU3HBI. [I0BEPXHOCTH BeOET cebsi Kak
TOHKAasl yIpyras IIaCTUHA, IIPOXOIAIas Yepe3 JaHHble C MUHUMYyMOM u3ruba, TO eCTh pelleHue
OMTapMOHHUYECKOTO YpPaBHEHUsI. MeTo HeTOYHHIHM, JaHHbIe BOCIIPOU3BOOSTCS TPUOIUKEHHO, 3aTO
IMOBEPXHOCTh IIOJTYYaeTCsI MaKCHUMaJbHO TJIagKOM, II0O3TOMY €Tr0 TPamuLUOHHO OepyT OIS KapT
reopu3nNYECKUX MOJIeH U MI0OBIX IIJIaBHHIX BEJIMUYMH. OJTO OEeTepMHUHWPOBaHHAs ajlbTepPHATHBA
KpuruHry 06e3 momOopa BapuorpaMMbl. KpuUTHMHI, B OTJIMYME OT HEro, HAaéT OIeHKY C KapTou
CTaHIOAPTHOU OITUOKH.

HarsizkeHue mopgMmelnnBaeT MeMmOpaHHBIM uneH. [Ipu 0 3TO ymcTass MHHMMAaIbHaAs KPUBU3HA,
npu 1 - HaTsaHyTasd MeMmOpaHa, Y KOTOPOM MeHbIlle BLIOPOCOB MexXOy mpobOamu. HaTskeHue Ha
TpaHulle 3amaé€Tcs OTHOENIbHO M TOoMoTaeT yOpaThk KpaeBhle MHepesieThl. PellleHrHe HUTepaTUBHOE,
MeTomoM BepxHed penakcainuu (SOR) ¢ 06X00oM CETKM OEBSATHIO IIBETAMU, W Y3JIbI OMHOTO IIBETA
He TI0MaAaloT B PAaCYETHHIM 1abJI0H OPYT APYyra, H03TOMY 0OHOBJISIOTCS Pa3oM U ycTon4yuBo. CeTKa
IIepeCYUuThIBAETCA, IIOKa Hanﬁonbmee HU3MEeHEeHNE y3Jjla HE CTaHET MEHEhIIIe MOPora HeBA3KHU NN
He McYepIliaeTcs KOJIMYEeCTBO UTepaluu.

CBoGomHBIE Y3JIBI CTAPTYIOT C ONMZKAUWIIEero 3HAaYeHUS OAHHBIX, MOYTOMY Ha IIJIOTHBIX OAaHHBIX
cxXomuMOCTh OrIcTpasi. Ha ouyeHb pa3peXEHHBIX HAaHHBIX UTEPAUi HYXKHO OOJIbINlEe, YBEIIUYbTE UX
JIUMUT UJIH IIOPOT HEeBSI3KH.

[TapameTp Ha3uauenwue ITo ymonmuaHu1o

TodeuHkIl CIOU [TpoO®I CO 3HAYEHUEM. -

[Tone 3HaueHud Z (mycto = u3  YuCI0BOe 1IOJie Ojid -

reoMeTpUu) uHTeprnonsanuu. [Tycto -
OTMeTKa 0epéeTcs u3 Z TOYKH.

OxBart [IpaMOyToNbHUK pe3yibTaTa. IO CJIOIO

Pasmep sueiiku 0 - aBTO, min(oxBarT)/50. 0

HaTtsxxeHue 0 - MUHMMaNIbHas KpuBU3Ha, 1 - 0
MeMOpana.

[Topor HeBsA3KHU 0 - aBtO, 0.01 mpoueHTa 0
pa3Maxa OaHHEBIX.

Makcumym uTepanuu [ToTonok KoNIHM4YEeCcTBa 100000
npoxonos SOR.

Harsxxenue Ha rpanutie (Jom.) HaTsgXkeHue Ha Kpaio CETKH. 0
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[TapameTp Ha3uauenwue ITo ymonmuanuio

Koadobunuent pemakcaiuu Yckopenue SOR, pasymuo 1.5 - 1.85

(Oom.) 1.9.

AnwuzoTtponus (Ior.) OTHoiieHue oceut Y/X B 1
MeMOpPaHHOM YJIeHE.

PaznoMur JIuraUM, BOOJIb KOTOPHIX 110 XeJIaHUIo
ITOBEPXHOCTh PBETCH.

I'pup (MUHUMAaNbHAS BrixogHOU pacTp. -

KpPUBU3HA)

Brixoq - oObpIuHBIM rpumd, roToBIM a1 1.04 A30IMHHHE U3 pacTpa. B XXypHas BEIBOOSTCS pasMep
CETKH, KOJIMYECTBO Yy3JI0B-TaHHHIX, KOJIMYECTBO UTEpalUil U UTOTrOoBasi HeBsI3Ka. ECIU OOCTUTHYT
IIOTOJIOK UTEePAllNii, a HeBsI3Ka BHIIIIE IOPOTa, MHCTPYMEHT 00 3TOM IIpeayIpexRaaeT.

PapoMm c moneM pa3Mepa sSS4edKH ITOKa3kBaeTCsa pa3Mep CeTKHU, TO eCTh CKOJIBKO sS9e€eK BEUOET IIpUu
3agaHHOM pa3zperteHuu. OH MIepPeCUYUTHBAETCSA IPU BBOOe. MeTon MTeparuoOHHBIN, U KOJIUYECTBO
sidyeeK HaJlo BUAETH OO0 3allycKa, a He B XKypHasle 1nocje. BoBoe 6oree KpyliHasa sueliKa 9TO BUETBEPO
MeHbIe paboTel. CBEIIIE YETHIPEX MUJUIMOHOB STUEEK MHCTPYMEHT IIPEenynpeRaaeT OTOEIbHO.

OOpes3ka Mo Macke paboTaeT Tak XkKe, KaK B KPUTHHTE, - IMOJIUTOH M3 HPOEeKTa JimbGO0 BHITYKIAs
o6osouka Touek c Oydepom. 3a mpemenamMu 0OJIACTM HAHHBIX METOJ BCE PaBHO IIPOAOIXKAET
TTOBEPXHOCTH, ¥ 3TO TI0JIe JIy4Ilne yopaTh cpa3y.

Pa3aoMbl

PazjiomMbI TOIAa0TCS TEM Ke cjioeM nuHuM, 9yTo U B 1.02, HO pabGoTaioT mHave. B kpurunre 6apbep
pellaeT, Kakye 3aMephl BUIUT ssuelika. 3eCh 3aMePOB HET, eCTh CETKA Y3JI0B, CBI3aHHBIX I11a6I0HOM,
o3ToMy 6aphep KUBET Ha CBA3AX.

Pebpo Mexkay OBYyMsI COCEOHHUMHU y3JlaMH, ITIepeceuéHHoe IMHUEeH pasfioMa, BellagaeT U3 IabiioHa.
CBsI3b MEKIY KPHIJIbIMHU 0OPEIBAETCS, KazKaoe KPBIJIO PeIIaeTcss caMo 110 cebe, ¥ TOBEPXHOCTD BIIOIb
JIMHUY PBETCsI. Pa3JI0M IIPU 9TOM OCTAETCS IMHUEH U B CETKY HE TIePEeBOIUTCS, II0O9TOMY KOCas IMHUSI
He JIOXKUTCS CTYyIeHbKaMH.

Kpwiio y y3ma ompepesnsieTcsi caMO, CTOPOHOM, C KOTOPOW OH JIEXKWT. Y3eJ, IMOMaBIIUN POBHO
Ha JIMHWIO, IPUIIMCHIBAETCS K OOHON CTOPOHEe, Ha BHUI 3TO HeTallb, HO CylllecTBeHHas. PasmoMm,
IIPOBENEHHLIM 110 OCH ITAaXTHOM CEeTKM, HMPOXOMUT TOYHO Yepes3 IIeHTPHl Y3JI0B, W NPHU CTPOTOM
pa3bope OH He IepPeKpHUT OB HU ogHOTO pebpa. IlpunucaTk Takol y3en K 06eruM CTOPOHAM TOXKe
HeJlh3s1, OH ocTaJics Obl 6€3 cocefeli ¥ 3aCThII Ha CTAPTOBOM 3HAYEHUH, AaB BOJL Pa3jioMa III0B U3
HEeCUHUTAHHEIX y3JI0B.

IToroca MmeMOpaHbI BIOJIb THHHH

Y MUHMMAabHOM KPUBU3HBI ECTh 0COOEHHOCTH, KOTOPOH HeT y KpuruHura. E€ 1mabioH moTsruBaeTcs
Ha [IBe SYeMKU B KaXK/yI0 CTOPOHY, a He Ha OOHY. 3HQUUT Y CaMOl TMHUU OH BCE PaBHO IIepeIIaruys
OB pa3peIB, faxe eciIu cocefHee peOpo IePeKpPHITO.

BribpocuTs 13 1m1abI0Ha OTAeIbHBIE TOYKH HeJIb3sI, OH mepecTaHeT NPHUOIuKaTh OUTapMOHHYECKOe
ypaBHEHUE, W PElIeHHne IOTepsieT CMBICI. [Io3TOMy B mOJIOCe IIMPUHOMN [OBa y3j1a BOOJIb JIMHUM
peleHne NepexoquT Ha MeMOpaHy II0 HETIEPEKPHITEHIM cocensiM. MemOpaHa paboTaeT 110 YeThIPEM
OIMKAUIIIMM y371aM U Pa3pPhIB AEPKUT TOYHO. Jlanbllle OT TUHUYM CUMUTAET OObIYHAs MUHUMAaJbHAsS
KpPUBU3HA.

[IpakTU4eckoe cienCcTBUE OOHO. Y caMOU JIMHUU IIOBEPXHOCTD UyTh MEHee IjlajKasi, 4eM BOajlld OT
HeEé, XOTs Ha KapTe 9TO He3aMeTHO. ToT ke npuém npumensercs B 2.03 Topo2Raster y oO6phIBOB,
U 10 TOU JKe IIpUYMnHe.

JIuHUS, KaK ¥ B KPUTHUHTE, He 00si3aHa paccekaTh MJIolIagb HaCKBO3b. BhIIEe KOHIIA pa3jioMa péopa
He MIePEeKPHITHI, ¥ TIOBEPXHOCTh TaM CMEIKAETCSI.
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1.04 A30;1MHHUH U3 pacTpa

Ctpout wu30onuMHUM (IUHWHM) U, TI0 YMOJTYAHUIO, KOHTYPHHIE
PaBHOMEDPHEIM IIATOM WU SBHBIM CIHUCKOM. [lapamMeTpsl:

IIOJIUTOHHEI. YPOBHI/I 3aal0TCA

[Tapametp

YTto 3amaeT

ITo ymomgaHuUIio / COBET

Pactp
IITar n3oMuHUHA

Hauanbabill ypoBeHs (offset)

fBHEIE YPOBHU

['71aBHAS U30NUHUA KaxKaad
N-a

MuH. gnuHa JTUHUUN

Bruky6u4yeckoe CriakuBaHue

Ckpyrnenue nuHu#t (Chaikin),
uTepanum

3amnucaTth 3HadyeHue B 7
reoMeTpuu

[TpopexxuBaHUE KOHTYPOB,
OOJISI TYeuKu (JmoI.)

CTopoHa OepriTpuxoB U
nopgnucen (mo.)

HwMs nmosist 3HaueHus

Kanan (mom.)

BxopHoi1 pacTp (Hanmpumep,
pe3ybTaT KPUTHHTA).
PaBHOMepHEIM mIar 1o Z. 0 =
3amaTh «fBHBIE YPOBHU».
[TpuBsi3Ka CEeTKU YPOBHEH
(YpoBHUY KpaTHHI IIary OT
offset).

Criucoxk ypoBHEU 4epes
npobes. IIpuopuTeTHeE IIara.
HecATUYHBIN pa3feIuTeNb -
3amnsaTas Uiau ToOYKa.

Kaxpas N-g muHusa
noMmedaeTcd is index = 1 (gnsa
yromnieHus). 0 = BEIKIIL.
OTtOpaceBaTh TUHUHN KOpOYe
rmopora (en. kapTer). 0 = 6e3
dunbTpa.

Crymenue rpupga (X2...x4)
OuKyOM9IeCKOM
WHTEPIIONAINe! nepen
KOHTYPUHI'OM - OCHOBHOH
criocob criaXkuBaHUS
U30JIMHUH, yOupaerT
«OKTaroHbI» OT TPyOO¥ CETKH.
PaboTtaeT u oyid IUHUHN, U O
IIOJIMTOHOB. BEIKJI. = 0e3
CTYILIEHUS.

ITomoMHUTEJIbHOE JIETKOE
ckpyrinenue nuaui (Chaikin).
Cnabee 6uKyOGUIECKOT0
CriIaKMBaHMsI, OOBIYHO HEe
HYKHO, €CJI¥ OHO BKJII04eHO. 0
= BBIKIJI.

OTMETKM y U30JIMHUUN U Y
nosicoB. Insa DXF, ABToKA]I,
Kpeno u 3D.

Y6upaeT BepUIUHBI, OTCTOSIIITHE
OT JIMHUY MEHbIIIe 3aJlaHHOMN
monu suyeuku. Popma
coxpaHsieTcs, 00LEM dalina
nagaet. 0 = BEHIKII.

CTOpoHa CKJIOHA AJi IITPUXOB
OenpecCUOHHOTO CTUIIS U
HaIlpaBJieHUe
TonorpadruYecKux IOAIucen
pas3om.

HWms atpubyTa YPOBHS B
BBIXOOHBIX TUHUSX.

Homep kaHama BXOOHOTO
pacTtpa.
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BBHIKJI. (X4 Ha rpybom rpume)

CHATO

0.25

ABTOMATHU4YECKHU

ELEV



[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

HU3zonunuu / KoOHTypHEIE Brixogutbie ciou. [Tomurousl -
IIOJIUT OHEI CTPOSTCSA 10 YMOJIYaHUIO BO
BPEMEHHBIN CIIOH.
Tena 1mosscoB (3aMKHYTHIE TpeTuit BLIXOM: TOT XKe II0SIC IIPOILyCK
000JI0YKHU) 3aMKHYTHEIM TenoM. 1o

YMOJTYAHUIO IPOIYCKAETCH,
CJIOM CO3HAETCS TONBKO €CIIH
3aaTh Ha3HAYEHHe.

BrIxomHEBIE IIOJIS:

Cnon TTone Tun YTo comepXKUT

HUzonuHun ELEV YUCJIO 3HadyeHVEe YPOBHSI
JUHUY (UMA 3afaéTcs
noneMm UMs nmonsi
3HaAYEeHHs).

HUszonuanun is index nesuoe 1 y rimaBHEIX U30JIMHUU
(kaxmasa N-a), nuaauge 0
- OJIs YTOJILIEHUS.

KortypHbie nonuronsl ELEV MIN YUCJIIO Huxuus ypoBeHb
rnosica.

KontypHusle nonurousl ELEV MAX YUCIIO0 Bepxauii ypoBeHb
rosica.

Tena nosicoB ELEV MIN, YUCIIO OTMeTKY HUXKHEN U

ELEV MAX BEPXHEU KPHIIIKYU

Tena.

Tena mosicoB shell nemoe 1 y Temna - oTIM4aeT

eTo OT IIJIOCKOT'0
mmosica 6e3 pasbopa
TeOMEeTPHH.

CriaaxxuBaHHue U330/ IHHHH

OcCHOBHOM CIT0C00 CTIaguTh U30IMHUY B 9TOM HHCTPYMEHTE - ONKyOHYeCKoe CrilazKuBaHue. ['pun
rnepen KOHTYPUHIOM CTrylIaeTcsi OMKyOMYecKOM HMHTEepPIonsnuein (X2...X4), ¥ KOHTYPHI CTPOSITCS
o 6omee Menkou cetke. Ha rpy6oM rpume U30JMHUYM WHAYE BHITJISASAT «OKTAarOHAMHU» (BEPIIMHBI
CTaBSATCS IIO0 KpasiM siyeekK), a CTylleHue yOupaeT 3Ty YII0BaTOCTh TOIoJiornYecku 4yucTto. Nodata-
TpPaHUIBl M BHYTPEHHUE «OKHa» OAaHHBIX COXpaHATCA. CrylleHHe OeWCTBYEeT W Ha JIMHUM, U Ha
KOHTYPHEIE IIOJIUTOHBI - TPAHUIIH II0SICOB ITPK 9TOM COBHAHAIOT C M30MUHUSIMHU. LleHa - 60Iblle TyeeKk
(X4 = B 16 pa3 Gosbllle), IO3TOMY Ha OYEHDb KPYITHOM TPHUe HAUHUTE C X 2.

I[lommomHUTENIbHO €CTh JIETKOe CKpyrieHue nuHui anroputMoM Chaikin (komnuecTBo mTepaumii).
OHo cnabee OUKYOMYECKOTO M OOLIYHO He TpeOyeTcsl, eClM CryIllleHuWe BKIIYeHO. FiMeeT CMBICTT
Kak ObICTpast albTEepPHATUBA Ha rpy0OM Ir'pue, Korga CryuiaTh He X04eTCs.

CrnaxvBaHue CaMOro IOJIsI 3TO OTHeJIbHasA oOllepalisi, U BHIIIOJIHAETCS OHa He 37eChb, a B
nHcTpyMeHTe «2D Kriging». TaM oHO MIET IIO0 Ipupy OO0 KOHTYpPUHTa M yOupaeT He yIrjIoBaTOCThb
TMUHUW, a OyrpUCTOCTL IIOJs, Te caMble «OBIUBK IJla3a» BOKPYI CKBaxXXWH. BukybOndeckoe
CriaXxmuBaHKe M TIayCCOBO CIllaXkUBaHHMe IIOJIS MHOIIONHSAIOT Apyr Opyra - IiepBoe yOupaeTt
yIJIOBaTOCTh CETKU, BTOPOe OYyIrpUCTOCTH HOaHHBIX. KOHTYPHBIM pacTp KPUTHMHTa IIPU 3TOM He
MEHSETCs, CrilaXKUBaeTCs JIUIIbL BpeMeHHasl KOIU.
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KonTypHBbIE HIOIHUIOHBI (IIOsICA)

KOHTYypHBIE IIOJIUTOHEL - 3TO 3a/JIUTHIE MOSICA MEXOY COCeNHHUMHU H30IUHUSAMU. OHM CTPOSITCS He
KiIaccuUKaled CTylIeHeK pacTpa, a MOJUTOHU3allMed CaMHMX CrIaXKeHHBIX W30JIMHUN BMECTE C
KOHTYPOM TOQHOM 06JIaCTH pacTpa.

KOHIIEI TUHUY DIPUTATHUBAIOTCS K KOHTYPY, 3aT€M CeTh HOOUPYETCS U IOJIUTOHU3YETCH.

[lvama30H ypoOBHEW MOSIC MOIyYaeT U3 OTMETOK OTPAHWYUBAIOWINX €ro M30auHui. [1osic 1exkuT
MeXOy OBYMS COCEIHUMU W30JIMHUSMU, UX OTMETKU M €CThb €r0 HU3 U BEepPX, U YUTAIOTCS OHU
TO4HO, 6€e3 OrIsAAKK Ha pa3Mep s4deiku. BeIGopKa pacTpa OCTaéTCs 3alaCHBIM IIYTEM [JIs II0SICOB,
Yy KOTOPBIX C OOHOM CTOPOHBI HE U30IHUHUA, a KOHTYP 0051acTi. CKOJIBKO ITOSICOB OIPEeOeeHo TeM U
OPYTUM CIIOCOO0M, MTUIITETCS B KYypHAaJI.

I[louemy He BHIOOPKOM. M30MMHUSA ITPOBOOUTCS HHTEPIONSIIUEN MeXOy IeHTpaMHu s4eekK, a
BBIOOPKA OTHAET 3HAYEHHE CaMOU STYEHKU. ITO IBE Pa3HBIe TOBEPXHOCTH. [10Ka II0OsIC IINpe SYetKH,
pa3HuIla He3aMeTHa. Korga mosc neamKoM JIEXKUT BHYTPU OOHOU SYEUKM, 3HaYEHHUE ITOU SYEUKU
OIpUHAAJIEeXXUT COCeOHEMY Aualal3oHy, W I0sAC IojydaeT 4yXkoi. Ha KapTe 5TO OCKOJIOK YyzKOTO
uBeTa cpengu cocemeil. Ha wacToM cedyeHUU TakKOU IOSC He UCKIIIOYEeHHUe, a npaBuino. CedyeHue B
MeTp Ha pa3Maxe CTO METPOB U CEeTKe B MSIThAECAT sSUueeK HAET IIOYTU BCe IT0sIiCa TOHbBIIE SUEeHKH.

I'panb, y KOTOPOH HU C ONHOM CTOPOHEI HET W30JIMHUU W KOTODPasi TOHbIIE SYEUWKHW, IIOSICOM He
CUMTAETCS U 0TOPACHIBAETCS CO CUETOM B XKypHAaJ. Takas rpaHb 3aMKHYTa XBOCTUKAMHU ITPOAJIEHUST
y KOHTypa 0051acTH, a He U30JINHUSIMU.

Brnarogaps 9ToMy rpaHUIIE IOJIMTOHOB COBIAAAIOT C U30JIMHUSAMU, a HOKPHITHE CIJIONIHOE (6e3 OBIp).
[MTonuroust HecyT nonsgs ELEV MIN u ELEV_MAX. ITo yM0OT4aHUIO OHY CTPOSITCS BO BPDEMEHHBIU CIIOU.
YUTOOBI UX HE CTPOUTH, OUUCTUTE N0Jie «KOHTYpPHEBIE TOJTUTOHBI».

IIpsiMbIe rpaHU Ha YepTezKe IOsICOB

He Bcsikast TMHUS Ha BBIXOOE 9TO U30JIMHUS. [10JTMTOHBI ITOSICOB COOMPAIOTCS U3 TPEX UCTOYHUKOB
cpa3y - caMuxX M30JIMHUM, KOHTypa 00JlaCcTH C JMaHHBIMH W JIMHWN Pas3ioMOB. IlepBble IIJIaBHEIE,
BTOPBIE U TPEThHU IIPSMEIE.

KoHTyp o6macTtu ug€T no pebpaM ssdyeeK pacTpa, II03TOMY HAET CTYIEHYATYIO UIU CTPOTO IPSIMYI0
rpanuiy. OHa IOSBISEeTCS Ha Kpalo IJIOMagu U BOKPYT YYaCTKOB 0e3 HaHHBIX - TaM, TOe y3el He
Habpal Hy>KHOT'0 KOJIMYeCTBa COCeer.

JlmHUs pa3noMa pexkeT Iosica 1o cebe, ¥ y 3aTyxXalolero KOHIa Pa3phiB He McYye3aeT MT'HOBEHHO. C
OIHOM CTOPOHHI OT ITOCIEIHET0 3BeHa 6aphep eIlle meiCcTBYeT, C IPYroM yKe HeT, u HaOopwI cocemet
Y COCegHUX sSYeeK pacxomsaTcs. [loaTomMy y KOHIIa pal3jioMa HOpPMAaJIbHBI U CTYIIEeHUE U30IUHUN, U
HeOOJIBIIOHN OSIC C IPSIMOM I'PAHbBIO II0 CAMOM JTMHUH.

DTO0 CBOMCTBO MOfesu, a He c6oi pacuéTa. Ecitu Takoi 0OpEIB MeIllaeT, MMPOIJINTe JIMHUIO Pal3jioMa
3a Ipefensl niomanyu. Yaie BCero pa3joM Ha KapTe HapuCOBaH KOpo4de, YeEM OH €CTh, U IIPOIJIUTh
€TI0 IIpaBUJIbHEE, YEM CI'JIaKUBaATh PA3PEIB.

Tena nmosicoB

ITosic cam 1o cebe TOBEPXHOCThH, V HEr0 €CTb KOHTYpP, HO HET HM HHU3a, HU oO6BEMa. Tperuit
BBIXOJl TAET TOT JKe II0SC 3aMKHYTHIM TeJIOM - KphliKa cHu3y Ha ELEV MIN, kphIllika cBepxy Ha
ELEV _MAX, GOKOBEIE CTEHKHM II0 BCEM KOJIbI[aM, BHYTPEHHUM TOXKe. Takoe TeJI0 cYuTaeT 00BEM,
pexXeTcs IIJIOCKOCTBIO C 3aKPBITHIM CPE30M U IIEPEHOCUTCS B IIPOrPaMMEI, KOTODHIE IOHUMAIOT
TOJIBKO 3aMKHYTEIE 000I0YKU.

3aMKHy'TOCTb IIPOBEPAETCA 110 EJUHCTBEHHOMY IIPABUIIY - KaXKOO€ pe6po 0060JI0YKHU IIPUHAOIEe2XKUT
POBHO OBYM TI'DAaHSAM. BHYTpeHHee KOJIBIIO ITO0JIydaeT CBOIO CTEHKY HapPaBHE C BHEIIHUM, HMHA4e
000JI0UKa HE COMKHETCS BOKPYI' OTBEPCTHUA. Temna, He IIpomeniine IIPOBEPKY, CYHUTAIOTCA Hu
MUIIYTCA B 2KYPHaAJI YU CJIOM.
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Brixop 1mo YMOJI9aHHUIO ITPOITYCKAETCA. B mone cTour IIPOIIYyCK BBEIBOOAQ, CJIOU He CO3JIaéTC5I, IIOKa He
3a4aTb eMy Ha3Ha4YeHHue Ujiu BpeMeHHbIﬁ crou. Tena 3aMeTHO TsAXKeJlee MIOCKUX IMOSICOB, II03TOMY
BKJIIOYATh UX CTOUT IIOMA 3aaa4y, a He BCermga.

OdopMmiaeHue CI0€B

JlmHuaM 3amaiiTe CUMBONMKY IIO IIPaBUJTYy Ha OCHOBE is_index - rnaBHEIM U30UHUAM (is index = 1)
mariTe 60MTBITYI0 TONIMHY. [ToAmuCs - 10 Moo ypoBHsS (ELEV).

ITonuroH®l CO3HAIOTCS C OOHUM CUMBOJIOM. [IJ151 3aJIMBKU 110 AUAlla30HaM 3afalTe rpaglyupOBaHHYIO
cuMmBonuKy 1o ELEV MIN (unu ELEV_MAX).

CJI0# M30JIMHUM aBTOMAaTHYECKH IIOMEIAeTCs Hal CJIOEeM IIOJIMTOHOB, YTOOBI JIMHUHN OBLJIM BUIHEI
ITOBEPX 3aJIUBKU.

3HaueHue B Z reoOMeTpuH

®naxxok 3ammcaTh 3HaYeHHe B Z TeoMeTPHH MOJHUMAEeT BEPIIWHBE KaXOOW ITUHUM Ha eé
COOCTBEHHYIO OTMETKY. M30/TMHUS 9TO JTMHUS PABHOTO YPOBHS, TO3TOMY Z y BCEX €€ BEPIINH OOUH
¥ PaBeH 3HAYEHUIO MOJIS.

KOHTYpHBIN IOJIUTOH KJIAAETCS IJIOCKO, Ha BEPXHIOK T'DAHUIy CBOETO II0siCa - HA Ty XK€ OTMETKY,
YTO BEPXHSsI KPHIIKa ero Teja. CTOmKa I0sICOB M MaéT CTYIIEeHYaTyI0 OBEPXHOCTD, a TOJIUTOHH C
TeJlaMu JIOXKAaTCs APYT Ha gpyra 6e3 3a3opa.

Konsbio mosica 00s13aHO OBITHL IJIOCKUM. Hemmockoe KOJIBITIO TpéXMepHaH ClléHa TPHUAHTYJIINDYET B
IIJIaHe, 1 MeXKy BEPIIMHAMU pa3H01‘?1 BBEICOTEI HATSATHUBAIOTCA OJIMHHBIE TOHKHE TPEYTOJIbHUKHU Yepe3
BECh II05IC, Ha 9KPaHe 3TO JIEHTHI, BEITAHYTEIE I10 BEICOTE. BbICOTy gepzxkaT CTeHKH TeJla, a He HaKJIOH
IIJIOIIaOKH.

Hyx#no 3to mns nepemauu ropusoHtanein B ABTOKAI u Kpepo. CtammaptaBIU 3KcmopT QGIS
(ITpoekT —» UMnopTt/3xkcHnopT = IKcunopT npoeKra B DXF) coxpaHseT OTMETKHU Z BEPILUNH, Hagdo
TONBKO CHATH ranoduky IIpuryautenbHo 2D. Be3 Z B reomeTpuu 00e IporpaMMHE KIagyT BCe
TOPU30HTAJIM Ha HYJIEeBYI0 OTMETKY, ¥ BEICOTY IIPUXOOUTCSA 3afaBaTh BPYYHYIO 10 KaXX0U JIMHUU.

MHOTOYaCTHOCTDL CJIOSI COXpaHsAeTCsi. M30/TMHUS OOHOTO YPOBHS OCTAETCS OOHUM OOBEKTOM CO
BCEMU CBOMMHM BETBSIMH, KOJIMYECTBO OOBEKTOB HE MEHSIETCS, IIOAIINCH He Pa3MHOXKAIOTCS.

IIpopekuBaHNE KOHTYPOB

KoHTypep CTaBUT BepIINHY Ha KaXX[0M IIepeCedeHUN YPOBHSA C peOpoM sSYeMKU, U Ha MOApPOOHOM
TpUe IVUHUS HECET BePIIWH O0JIbIle, YeM HYKHO e€ ¢dopme. [lapameTrp IIpopekuBaHue KOHTYPOB
yOupaeT BEpPIIMHBI, OTCTOSIIHE OT CIPSIMIISIONIEH TWHUKM MEHbIIe 3aJaHHOM Hoimu suelku. Ilpu
mosie 0.25 u si9erike B ISITb METPOB OTOPACHIBAETCS BCE, YTO YKIJIOHSIETCS MEHBIIE YeM Ha METP
c yeTBepThio. PopMa IIPM 3TOM COXPaHSETCS, a O0BEM CIOsS TMafaeT B pas3bl, U 3TO BaXKHO U
O 4YepTexka, U OJIS TPEXMEPHOM ClleHHl, U 1na nepenauu B ABTOKAJI. IlpopexkuBaHue HIOET
OO MOJUTOHM3AalluY, IIO3TOMY TI'PAHUIBI IOSICOB U IIOCJIE HEro CcoBHamaioT ¢ u3onuHusaMmMu. Homp
OTKJIIOYaeT.

Tomorpadudeckue MOIAIIHUCH

Ha Tomorpaduueckoii KapTe Bepx IU@PH Ha TOPU30OHTAIM BCeTHa HaOpaBJIeH BBEePX II0 CKJIOHY.
YwuTast KapTy, IO OJHOM ITOAIIMCYH IIOHUMAEIITh, TAe BHIIIE, HE CBEPSISICh C COCEIHUMHU TrOPU30HTAJISIMHU.

QGIS oTcuuTHBaeT BepX MOAMNKUCU OT HAIPaBIEHUS JIMHUU, TTO3TOMY HOOUTHLCA 3TOT'O IOBOPOTOM
TeKCTa Helb3s, a HY2KHO 3a7aTh JIMHUSAM OJHO HallpaBJIeHUE OTHOCUTEILHO CKJIOHA. DTO U AejlaeT
dbnaxok Tonmorpaduueckue mognucu. B ciioe octaércs mosne up_side, roe 1 o3HavaeT, 4TO TUHUSA
ocTaB/IeHa Kak Orlia, a 0 94To pa3BEpPHYTA.
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ABTOMaTHYECKHUN BBIOOP CTOPOHEI HMHOTOA OIMHOAeTCss, W TOrOa ero IIepeKIIodaioT BPYYHYIO
rmapamMeTpoM CTOpPOHA OEepriuiTPpUXOB M moamuceu. [lepekinmiodaTent OelcTByeT Ha o0e 4acTH
KapTUHE pPa3oM, ¥ Ha CTOPOHY IITPUXOB, M Ha HallpaBJjieHHe Imopamnuceil. [IpuMeHsaeTCA OH POBHO
OOHWH pas. Pa3BOpOT JIMHUX CaM MEH{AeT MeCTaMM JIEBO U IIPaBO, a 3HAYUT U 3HAK CTOPOHEI CKJIOHA,
TakK 4YTO ITOBTOPHBIN IIEPEBOPOT BEPHYII OBl IITPUXU Ha IIPEKHEE MECTO.

Be3 pa3spellieHHsi epeBEéPHYTHIX MOAMHCEH 3TO He paboraer B HacTpo#Kax IOAMHCEH
€CTh OIIIUS TOKa3a IePEBEPHYTHIX IOAIMCEN, U 0 YMOJIYaHUIO OHA 3alpellaeT ux. [Ipu TakoM
3amnperte QGIS caMm goBopauYnBaeT TEKCT, YTOOLI OH YHTAJICS CJIeBa HAIIPaBO, U HapaBlIeHHe JTUHUYN
IMepecTaéT Ha YTO-Tu00 BIIUSATH.

Tomorpaduyeckas moamuch 1o onpenesieHuo ObIBaeT mepeBEPHYTOM. Ha ckioHe, oOpaléHHOM Ha
10T, ¢ pa YUTAETCS BBEPX HOraMH, II03TOMY II0Ka3 MePeBEPHYTHIX Hago pa3pelaTh, a He 00pPOThCs
C HUM.

B cTtunsax CTpykrypa / runcoMmeTpus u [lenpeccusi (LITPUXH BHU3) 3TO yKe HacTpoeHo. Eciu
MOATINCHIBAETE CBOUM CTHJIEM, BK/IIOUHUTE IMOKA3 IEPEBEPHYTHIX MOOIUCEN B pa3feiie OTPUCOBKHU,
nHaude (axkoK He JacT HUYEero.

IMoomuch CTABUTCS Ha THHHIO B 000MX CTUIISAX IOOIKNCH pa3MelaeTcs Ha CaMOU TOPHU30HTAJIH,
a He Haj Hel, ¥ pa3phIBaeT e€. DTO IPUBLIYHLIN TomorpaduuyecKu IpuemM - mudpa YuTaeTcss BMeCcTe
C IMHUEH, a He PSALOM C Hell.

IIpeapynpexkaeHue 0 IVIOCKUX YPOBHSIX

I/IHCTPYMGHT CaM IIPOBEPAET, HE II0IIaJl JIU KaKOM-TO YPOBEHB C€YEHNS B IIJIOIIAAKYy C OKOJIOHYJIEBBIM
YKIJIOHOM, " IIPO TIOTIaBIIHM YPOBEHE IMUIIIET B 2KYPHAJI CaM YPOBEHBb, KOJIMYECTBO 3aETHIX A4YEEeK U
OOJII0 maHHBIX. Hudero IIpHU 9TOM HE 6HOKI/Ipy€TCH, U30JIMHUU CTPOATCA KaK OOBLIYHO.

3ayeM 3TO HYXKHO. Ha moliagke, rae MHOBEPXHOCTh MEHSIETCS Ha MUJIIMMETPHI, II0JI0XKeHUe
W30JIMHUU ONpEefessieTcs He penbedoM, a ITyMOM MaTpHIBL. JIMHUS TaM TepsieT YCTOMYHBOCTD,
pacragmaeTcsi Ha MHOXXECTBO MEJIKHX KOJeIl W BRITTIAOUT KaK OfHa yTojméHHas. Knaccuueckui
MCTOYHUK TAKOH MJIOMIAKK 3TO IIOBEPXHOCTEL Boghl. Ha MaTpuiie, IOIy4eHHOH 10 cTepeoliape, OHa
CTOUT Ha OOHOM OTMETKE C TOYHOCThIO 10 CAHTUMETPOB U 3aHMMaeT WHOTA IIOJIOBUHY IIJIOIIagH.

OTnu4uTh 3TOT AedEeKT 0T HOPMaabHOM PaboThl aNropuTMa Ha riaas3 TPYOHO, IOTOMY YTO alrOPUTM
oTpaboTas BEpHO, a BUHOBATH AaHHEIE. [109TOMY ITpOBEPKA U BEIHECEHA B XKYPHAJI YUCIIaMH.

ITpakTHUYeckoe peuieHre 0OBIYHO IIPOCTOE - 3aMaCKUPOBATh IOBEPXHOCTH BOALI 10 ITIOCTPOEHUS T160
CMECTUThH YPOBHU. Ype3 BOOHLI 3TO OTHENILHLIM 00BEKT KapThl, @ He TOPU30HTalb, U PUCOBATh €T0
TOPU30HTAJIBIO HE CIIeJyeT.

ITpoBepKa UOET 3a OOUH IIPOXO[ II0 MACCHUBY U Ha PacTpax KPyIHee HIECTUIECATH MUJUIMOHOB TY9eeK
MIPOITyCKaeTCsi, YTOOBl HE TPATUTh BpeMs. JIrobas ommbKa BHYTPU HEE TaCUTCs, IIOCTPOEHUE M3-3a
OUAarHOCTUKU HEe CPHEIBAETCHA.

YBepeHHOCTH rOpH30HTaHeﬁ

[TpomomnxkeHMe TOU Ke MEBICIM, HO YK€ C BO3MOXKHOCTBIO YTO-TO caesnaTh. [lapaMeTp YBEepeHHOCTH
TOPHU30HTAJ/IeH UMeeT TPU IOJI0KEHHUS.

He cunTaTsh - IOBeOeHUE IO YMOJI9aHUIO, HUYEero He MeHAeTCs.

TonbKo monsa drop min u drop_mean - JTUHHN OCTAIOTCS LeJIBIMHM, HO KaXpaas IIOJIydaeT OBa
MOJIsi, HAMMEHBIIUN ¥ CPeOHUM mepenaj BHICOT Ha SYENKY BIOOJIb He€. PelieHre 0CTaETCS 3a BaMU.
[Nomo3putenbHBIE Y9aCTKU BUOHEL BEIpaKeHUEM BUa drop_min < 0.005, ¥ BBl CaMU pelllaeTe, IpATaTh
WX UJIU TOKa3hIBaTh.
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IMonsi ¥ pa3pbIB Ha HMOJO3PHTEIBHBIX yYaCTKaX - JIMHUS OOMOJHUTEJbHO PBETCSA TaM, Ihe
repemnaj HUXKe MMopora, U Kycku moMmedatorcs moneM lowconf. Hudero He ypmamsieTcsi, CIipsiTaTh
ITOMEeYeHHOe MOXKHO (GUIBTPOM CJIOS.

ITouemMy nOpor 3aJaéTCs HOJ/Ied CedeHusi MepuTcs He YKIIOH, a Ileperaj BEICOT Ha TYeKy. ITO
BeJIMYMHAa TOU JKe Pa3MEPHOCTH, YTO U cedeHUe penbeda, I03TOMY €€ MOKHO IIPSIMO CPaBHUBATH C
HUM, U OOUH IIOPOT OOMHAKOBO paboTaeT Ha pa3HbIX JaHHEIX.

I[Tpumep. [Ipu ceuyenunm 0.5 M ¥ IOpore B COTYIO AOJI0 I'paHUIla IPOXOOUT II0 5 MM Ha S4YEUKY.
INomoru#i CKJIOH Hae€T Ha s4YelKe CaAHTUMETPHl M IIOPOT MPOXOOUT, IIOBEPXHOCTH BOXBEI HAET
MUJITUMETPH ¥ He NPOXOOUT. 3ajiaBaTh MOPOT abCOJIOTHHIM YKJIOHOM IPHUIIIOCHE OBl 3aHOBO IIO[
KaX[ObI¥ Y4aCTOK.

[Topor HacTpauWBaeTCs B [OIOJIHUTEJIbHBIX NapaMerpax, Ilopor mepemaga Ha sT9€HKY, HOJIS
ceuyenus, 1o ymongasuo 0.01.

IMoyeMy pBYTCs TOJBKO cepum OfHa MOA0o3pHUTEIbHAs BEPIIMHA JTUHUIO HE PBET, U [IBE TOXKeE.
Pa3phIB IPOUCXOOUT TOJNBKO TaM, I'le HOApPsia UOYT TP W Oojiee cimabwix BeplIuHBEL. MHave omgHa
crayyalHas IIyMHas suelika apo6usa 6b TOpU30HTa b Ha HOPMaJIbHOM CKJIOHE, ¥ KapTa peaesia Onl
0e3 IPUYUHHI.

Ymciio Tpu MOCTOSIHHO ¥ B IapaMeTPhl He BEIHECEHO, ToA0UpaTh ero He 3a 4TO.

Kycku mensiT rpaHUYHYIO BEPIIIUHY, IO3TOMY B T€OMETPHUHU He BO3HUKAET pa3phiBa, COCEOHUE YaCTHU
CTBHIKYIOTCSI TOYKa B TOUKY.

HOPHJIOK B KOHBeﬁepe U cBoOoka PasmeTka I/IJIéT II0CJI€e IIOCTPOEeHusA U30JIMHUM U [0 (I)I/IJ'[I:Tpa
KOPOTKHX nuHni. UHage O6p]:>IBKI/I, OCTaBIIIHECA OT Pa3pe3aHus, IIOIIaJIn OHI B CTaTUCTUKY OJIMH U
YaCcThb JTUHUH OTCEesIIach OBl ABaXKbI 11O PAa3HBEIM IIPUYKXMHAM.

B xXypHai yXOOUT CBOAKA - CKOJIBKO JIMHUU IPUIIIO, CKOJIBKO KYCKOB IIOJIy4YMIJIOCh, CKOJIBKO U3 HUX
HUXKe IIyMa ¥ Kakas OoJist 00Ilei OIMHBI 0Ka3aiach cjiaboii.

Yero MHCTPYyMeHT He OenaeT OH He CTIaXkUBaeT IUIOCKUE YYaCTKU Pafyu POBHOU JIUHUU. DTO
Opu1a OB OAOesiKa maHHBIX. Ha BEIXOHe moryduiiack ObI pOBHAsI U HEBEPHAS rOPU30HTAIb BMECTO
M3JI0MaHHOM, HO COOTBETCTBYIOIIEN TOMY, YTO €CThb B Marpule. PemeHue o TOM, MOKa3kBaTh JIN
cnabbIf y94aCTOK, OCTAETCS 3a YEJIOBEKOM.

Pa3aoMbl

ToT ke cyo¥ nuHUM, 4to nomaBasicsa B 1.02 unu 1.03, nomaércsa cioga B nojie Pa3aoMsel. 30ech OH
OeJiaeT OBe Bellu.

[TepBoe - U30JIMHUHU PEXYTCS II0 JTUHHK, TOYHO II0 Hel, a He II0 IPaHMIlaM s4eek. BTopoe - cama
JIMHUST BXOOUT B CETh, II0 KOTOPOH CTPOSITCS KOHTYPHEBIE MOJIMTOHLI, [I09TOMY IPaHHUIlA MOsSICa UOET
POBHO II0 Pa3IoMy.

Pa3priB pu 3TOM I1eJIMKOM BEKTOPHBIN. ['pUI OCTAETCS CIJIONIHBEIM, TPONYCKOB B HEM HET, U BCE,
YTO CYUMTAETCS IO rpuny, paboTaeT Kak OOBIUHO.

Kopunmop y pa3ioma

Opun IIapaMeTp Tpe6yeT 0OBSICHEHHUS, IIOTOMY 4YTO 0e3 Hero Pe3yIbTaT BEITJIAOUT CTPAHHO.

I'pup CHOJIOIIHOM, a 3HAYEeHHUS II0 Pa3HbIe CTOPOHHI pal3jioMa OTIMYAIOTCS Ha BCIO aMILUIATYOY,
M CKa4YOK IIPUXOOUTCS Ha Mapy COCemHuX s4deek. KOHTypep pHUCYeT B 3TOM ITPOMEKYTKE BCe
MIPOMEXKYTOYHLIE YPOBHU pPa3oM. IIpu aMmOauTyde B OBaAAIaTb METPOB M CEYEHWM B OBa MeTpa
9TO MECSITOK H30IUHWN B IMHUPUHE OJHONH S4YerKu. ['e0IOTMYecKOro CMEICJIa y HHX HET, 3TO
WHTEePIIONSIIUS IIONePEK pa3phiBa, KOTOPOTO IIJIaCT He 3HaeT.
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[IIupuHa Kopugopa y pa3jioMa 3aJaeTcs B s4eliKax, II0 YMOT4aHUI0 ofHa. [Totoca TaKo¥ MUPUHEL
BEIPE3aeTCs U3 N30JIMHUY, & KOHITH 0CBOOOIUBIINXCS JIMHUY IPUTATHUBAIOTCS K caMoMy pa3nomy. Ha
KapTe OCTaeTCs YUCTHIY pa3phIB II0 JIMHUU.

Homnb oTkIO4YaeT BEIPpE3aHUeE. MeHnblle S4YeUKU 6paTb He3a4deM, CKa4YOK 3aHMMaeT POBHO H‘-Iefle.
3ameTHO OoJIblIIe - HAQYHYT IIPOIIadAaTh U30JIMHUHY, UOYIIKE BOOJIb PA3JIOMa IIO0 Oelly.

Y 3aryxalollero KoHIla OCTAETCS KOPOTKUM y4acCTOK YaCThIX U30JIUHUHM [OJIUHONM OKOJIO IIWPUHEBI
KOpHAopa. ITO BepHO 110 CMEICITY. Pa3phiB TaM COIIEN Ha HET, IIOBEPXHOCTh CMBIKAETCS, U PBATh €€
HedeM.

HauMeHbIIIasi TOJIIIIHHA MOJIUTOHA

[Topor 3amaéTcst B TYeliKaxX U OTCEKAeT y3KHue II0JI0CH MO0siCOB. ToNnHa CYUTAETCS KaK YOBOeHHAs
TJIoLIaAb, HeIéHHas Ha IepuMeTp. Y IIUHHOM Y3KO0M IT0JIOCH OHA PaBHA IIMPHUHE TTOJI0CH IIPH 000k
€€ OyuHe, TOrAa Kak II0 IJIOIIaAM TaKyIo II0JI0CYy OT HOPMAaJIbHOTO I0sICa He OTJIUYHUTh.

ITopor 3amymMaH TPOTHUB OOPHIBKOB Yy Pa3phiBa TaM, T'IOe JIUHUK Pal3JIOMOB HE IIOJaHHI, - Y Kapbepos,
00PEIBOB U Kpast 06nacTu. [101b30BaThCs UM HAJI0 OCTOPOXKHO.

Ha KpyTo# MOBEPXHOCTH C YaCTHIM CEUEHWEM HOPMAJIbHBIN MOSC MEXKAY COCETHUMU YPOBHSIMH CaM
o cebe yxke sT4elKHu, U MOPOT B SUEHKY yOEePET C KapThl MOYTH BCE. MHCTPYMEHT MpenynpekaaeT
B XKypHAaJe, ecliu OTCes OOJIbIIe MMOJIOBUHEI IOSICOB. [10 yMOTYaHWIO MOPOT PABEH HYJIIO, TO €CTh
OTCEeBa HET.

1.05 BapuorpaMmMma (3KCrnepuMeHTa/IbHas)

HWHCTPYMEHT CTPOUT II0 TOYKAM SKCIEPHUMEHTAJIbHYIO IIOJTyBapuorpaMMmy, IIPU HeoOXOOUMOCTU
mogOupaeT o Hell Momdenb ¥ BEImaéT HTML-oTtuéT ¢ rpadukoM. OH He CUMTAEeT T'PUI 1 He BXOOUT B
paCT-IéTHYIO OEeIIO4YKY KPUTHUHI'da HallPAMYIO. 38]1&‘-1& Y HETrOo fUarHoCTU4YeCKasd - IIOKa3aThb CTPYKTYDPY
HpOCTpaHCTBeHHOfI U3MEHYUBOCTHU OaHHBIX U IIOMOYE 3a44aTh ITapaMeTPhl BAPHUOTI'PaMMBbI OCO3HaHHO,
1o BuAy obJiaka, a He Ha I'J1as.

3ayeM HyK€H HPeanpocMoOTp

KpuruHr omupaeTcss Ha MOMeslb BapuorpaMMbI, Ha HarreT, Mopor U pamuyc. OT HUX 3aBUCHAT
Beca IIpM UHTEPIONSILUM M KapTa cTaHgapTHON oimuOku. [Togbop 3THUX YHCesT JIETKO IOPYYUTh
aBTOMaTHKeE U He fyMaTh 0 HuX. Ha KjlacTepu30BaHHOU pa3BefOYHOU CETH 3TO OonacHO. CKOIJIEHUS
OMHM3KUX CKBAXWH [AIOT OrPOMHOE KOJIHYECTBO Hap Ha KOPOTKHUX PACCTOSHHUAX U HNPUOABIMBAIOT
OJIMKHIOI0 YacTh BapHUOTPaAaMMEI, II03TOMY aBTOIIOAOOP IO TaKOMY OOJIaKy JIeTKO BHIIAET YBEPEHHO
HeIpaBUIbHBEIN HArreT. IIpegnpocMoTp CHHUMAaeT 3Ty mpobieMy. I'eonor BUOouT caMo oOmakKo Iap,
IOHMMaAET, TIe JaHHBIX MHOTO, a I'7le MaJio, U IIOATOHSIeT MOJeJslb, IIOHKMMasi, YTO II0[ Hel JIeXKUT.

IMTosToMy mombop MOmenu B MHCTPYMEHTE JaH KaK PeKOMeHMallus, a He KaK IOTOBBIM pe3ysbTaT.
Yucna, KOTOPHEIE OH IpeiaraeT, Pa3yMHO CBEPUTH C BUMOM I'padirKa U TOIBKO ITOTOM II€PEeHOCHUTH
B KPUTHHT.

Kparkas Teopus

[NonmyBapuorpaMMa OIIMCHIBAeT, HACKOJIBKO CTATHUCTUYECKU CBSA3aHBH 3HAYEHUS IIapaMeTpa B
OBYX TOYKaX B 3aBUCUMOCTU OT PACCTOSTHUA MeXAOy Humu. [d maphkl TOYeK, pPa3HECEHHHIX Ha
paccrosuue h, 6epéTcs noI0BUHA KBafpaTa Pa3HOCTH UX 3HAaYeHUH (IOMyOUCTIePCUs IpUpaIleHNns).
OTH BENIWYUHBEl YCPEOHSAIOTCA IO IIaraM pPAcCTOSHUSA, U Ionydaetrcsa KpuBasa y(h). Ilar 3gecs -
WHTEepBaJ PaCcCTOSHUM MeXKOy TOYKaMU Iaphl, U BCe Maphl, pa3HECEHHEIE Ha paccTosgHue oT h mo
h nnroc mmpuHa 1mara, galOT OOHY TOYKY KPUBOM. JTO Mepa He «CpefHeN pa3HUuLb» 3HA4YEeHUU, a
CTaTUCTUYECKOM HANEXKHOCTHU NpefcKa3aHUs 3HAYeHUS 10 coceny. YeMm MeHBINE y, TEM TecCcHee
CBSI3b.
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Y TunuyHOU KpuBOU TpHU XapakTepucTtuku. «Harrer» CO 3TO 3HaYeHHE, K KOTOPOMY CTPEMUTCS Y
IIPU CTPEMJIEHUHN PACCTOSTHUS K HyI0. OH OTpaxkaeT U3MEHYUBOCTh Ha MaciuTabe MeJibye, 4eM IIar
ceTH, TTIOC OMKUOKy u3mMepeHus. «IIopor» 3To ypOBEeHb, Ha KOTOPBIM KPHUBAS BHIXOOUT Ha OOJIBIINX
paccrosiEusx. ITOMHBIN TOPOT paBeH CyMMe HarreTa W CTPYKTYPHBIX BKIAOOB M B upaeasne OIH30K
K OJUCIIEpPCUU OaHHBIX. Paguyc (a) 9TO paccTossHHE, Ha KOTOPOM KpHBasA BBIXOOUT Ha IOPOT - TO
€CTh Ha KOTOPOM ITPOCTPAHCTBEHHAs KOPPENSIUs CllagaeT NMPakKTUUYeCcKU A0 HyssA. [Janbile 3TOTO
PacCTOAHUS TOYKM CTaTUCTUYECKU He CBsA3aHbl. [[JI1 SKCIOHEHIIMAJIbHOM U rayCCOBOW MoOnesieu
IIOPOT OOCTHUTAETCSA aCUMITOTHUYECKHU, II09TOMY PafuyC O HUX - 9OGHEKTUBHBIN.

HarreT u BKiagel B WHCTPYMEHTE 3adaHEbI B a0COIIOTHRIX €IWHUIIaX OJUCIIEPCUU IIapaMeTpa, a He
OOJISAMHU OT €OJUHUIIBI. OpI/IeHTI/Ip OJIs1 IIOJIHOT'O IIOPOTra 3TO OUCIIEPCUA DAaHHBIX, KOTOPAsA BEIBOOUTCHA

B CBOJKE OTUYETA.

ITapaMeTpsbI

[TapameTp

YTto 3amaeT

ITo ymonm4gaHnuio / COBET

Touyku co 3HAYEHUSIMHU
[Tone 3sHaueHusa Z (IyCcTo = U3

TeOMEeTPHUH)

[Tone rpynnupoBKHA (ZOII.)

[Tosne BeCOB pmeKiacTepu3alnuu
(mom.)

KonuuecTBo 11aros

MakcuManbHOE pacCTOsTHUE

[Tomo6paThk MoAemnb
(pexkomeHpanms)

Mopenb ons nmombopa ([oir.)
MuHMMyM TO4YEK B rpynne, %

(mom.)

YcroiiumBas oleHKa
(Kpeccu-XokuHca) (gorm.)

[Toka3aTk o61aKo map (moI.)

ToueuHEIl CIIOU CO
CKBaKMHAMU UIU ITpoOaMu.
YucnoBoi aTpulbyT OJis
aHaJM3a: OTMETKa IIjlacTa,
MOIIIHOCTE, COlepKaHue.
IlycTo - U3 Z TOYKH.

CTpouT OTHENIbHYIO KPUBYIO
OIS KaXKOO0T0 3HAYEHUS IO
(mammpuMep, BU pa3BeOKu) U
HaKJlagbIBaeT UX Ha OOUH
rpadux.

Beca us 1.01
HekIacrepu3anus s
B3BEIIIEHHOM OIIeHKH.

Ha cxKombKO MHTEPBAJIOB
paccTossHus pa3duBaeTCS
o6ako map.

HanbHUN Kpal BapuoOrpaMMEH],
B eOUHUIIAX CJ0s (OIs

METPOBHIX KOOPAMHAT - METPEI).

0 = nmonoBuHA gUaroHanu
oxBara.

AsTomopn6op Harrera, nopora,
paguyca U THUIla MOLENH,
pe3yJbTaT 3allOMUHAETCS A5
nopcTtaHoBKU B «2D Kriging».
3aduKcHUpoBaTh TUI MOOENHU
WM OCTABUTH aBTOBHIOOP
ny4mrel o R2.

['pymmel Menbye Iopora He
CTPOSITCS U TIEPEYUCIISIOTCS B
XxypHarie. ITox - 30 Touyek.
OneHka, MeHee
YYBCTBUTEIbHAS K PEIKUM
QHOMAaJIbHBLIM ITapaM.
Oob6aBnseT Ha rpaduk
HCXOOHEBIE IIapHL 0
yCpenHEeHUs.
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[TapameTp

Yrto 3amaéT ITo ymomgaHuUIio / COBET

HamoxuTh 3alaHHyI0 MOJEND
BapHUOrpaMMEI (IOII.)

Yparauubsie mpoOH (IO1I.)

Wms npoduns aist TaGauiik

IomucaTk B Tabnuily Mopenei

Mopent BapuorpaMMEI (HOBas
Tabnuiia)

Tabmuila BapuorpaMMsbl

Otuer (HTML)

Yparauubeie IpoOH! (BEIXOT)

PucyeT noBepx ob6aka Mofenb  BBIKII.

C 3aJJaHHBIMU BPYYHYIO

HarreToM, IIOPOToOM U

pagmycoM. Tak CBOS MOLEIb

CpaBHUBAETCS C JAaHHBIMMU.

[TepueHTUMb 00PE3KYU, HUKHAS  BBIKII.

Y BEPXHsISI TPAHUITH 3HAUYEHHUS,

Ccpe3Ka K I'paHuIle BMECTO

yoaneHus. B caMoM KOHIIe

CIIKCKa.

HWwms Habopa, 1of KOTOPEIM IyCTO
nogoOpaHHas MOJENb U

TEKYIIIUH OTCEB 3aHOCSITCS B

TabIuIly MOfeIen.

CymecTBylomas Tabnmuila, Kyma He 3aJaHa
3aHOCHUTCS pe3ynbTaT. CTPOKMU

3TOro NpoduIs 3aMeHII0TCH.

HoBas tabnuna. Co3maérc, co3maeTcsa
KOTa [OIIMCHIBATh €lIé

HeKyna.

Brixopn: paccTosHue, 3HaUYEeHUE BPEMEHHEBIN CJIOU
Y, KOJIM4Y€eCTBO Iap.

Brixop: o6nako map, BpPEMEHHEIN (arin
nmonoOpaHHas KpuBasi U JIMHUS

OUCTIEPCUU JaHHBIX.

OTOpOIIIeHHEIE TOYKY C BBIKJTIOYEH
KOOpOVHaTaMu, 3HaueHUueM "

IPUYKUHOU OTCEBaA.

3aueM CMOTPETh Ha OTOPOIIIeHHBIe TOYKH, CKa3aHo B 1.02.

HapaMeTpLI C TIOMETKOM «JIOI.» JIeXKaT B CBépHYTOM pas3neiie T Oono/ITHAUTE/IbHbIE IIapaMeTpsl.

Ha Brixome popmupyetcs Oraét (HTML) c rpadukom, mogoOpaHHOM KPUBOH U JINMHUEH THUCIIEPCUU

OaHHBIX.

Heob6si3aTenbHbBIM BhIXOOOM wHOET Tadauma BapHOrpaMMbI - TOYKH SKCIEPUMEHTaIbHOM
BapHoTpaMMhEI cjioeM 0e3 reoOMeTpUM, 10 CTPOKEe Ha KaxXK[OLIM mIar Kaxaou cepuu. [1o HeM MOKHO
IMOCTPOUTh CBoM rpaduk B QGIS unmu BEIrpy3uTh 3HaueHUud. E€ cTonOLk:

ITone Tun YT0 comepRUT

series CTpOKa Cepus: «Bce TOYKH» MuO0O 3HAUEHUE 101
TPYIIHUPOBKY, €CIIM OHO 3aJaHo.

lag opobHoe CpepHee pacCcTOsTHUE MeXAy TOUYKaMU ITapel BHYTPU
I1ara, B eIUHUIAX CJIOA.

gamma opoOHoe IMonynucnepcus y(h): cpegHee IOMOBUHE KBagpaTa
pa3HOCTel 3Ha4YeHUU 110 ITapaM 3TOTOo Iara (uiu
ycTouuuBas oneHka Kpeccu-XokuHCca, eCiiu OHa
BKJIIOYEHA).

npairs eoe KomnmnuecTBo map To4ek, ImonaBIIuX B IIar. Mamoe

KOJIN49EeCTBO IIap - TOYKAd BapUuOrpaMMEL HeHaJIé}KHa.
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IMTone T'PYIIIHPOBKH U PA3HOIIVIOTHOCTHAsA Pa3BeIKa

Heo6s3aTenbHoe I1ojie rpynmHUPOBKH CTPOUT OTHAENIbHYIO BApUOTPaMMy OIS KaXXIOOTro 3HaYeHUS
MOMsT ¥ HaKJagblBaeT WX Ha OOWH rpaduk. DTO HYKHO, KOTHa BEIOOpPKa coOpaHa CEeTSIMH Pa3HOMH
IPUPOIEL U IIJIOTHOCTY, HAIIPUMEDP IOBEPXHOCTHOU U ITOA3EMHOM pa3Benkou. IlogasB B rpynInHuPOBKY
BU[ Pa3BegKU, MOXKHO YBUOETH, OOIIAs JIM Y 9TUX COBOKYITHOCTEM CTPYKTypa UJIM V KaXKI0! CBOS.

CMeleHre PpPa3HOMIOTHOCTHHIX ceTel He co3maétr apTredakToB camMmo mo cebe, HO HCKaXKaet
o01yio Bapuorpammy. IIoTHass ceTh HA€T MHOrO IIap Ha MAajblX PACCTOSHUSIX U (QOPMUPYET
OMMKHIOI0 YacTh KPHBOM, pemkas ceTh paboTaeT Ha HanbHuMX. OOHa Momenb, HATAHyTasd Ha
Takoe 0O0JIaKO, OKAa3hIBAeTCS CMECHI0 IBYX CTPYKTYp M He OIMCHIBAET KOPPEKTHO HU OMHY.
I'pynmupoBKa 3Ty CMeCh ITOKA3bIBAeT, W pellleHre, 3aKOHHO NTM O0BEeIWHSATH COBOKYITHOCTH,
ocTaétcst 3a TeoyoroM. [leknacTepus3anusi K oOJlaKy Iap MpPW 9TOM He TpuMeHsieTcs. E€ Beca
pefHa3HAYeHHBl A/ MCIPaBJIEHUs THCTOTPAMMBI U CPEOHETO, a He [ Iap BapuorpaMMEI, TOe
Kaxkgas Irapa MOJHOIpaBHa HEe3aBUCHUMO OT IIJIOTHOCTH CETH.

OTMeTKa KpoBAW No Tunam passenku (none Tun)

= G (n=5216): C0=23 a=3489M

3000 4 — N (n=5022): CO=121 a=2698M
= K (n=3919): CO=0 a=4566m
w— 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 1o miaacty Kpll, crpynnupoBaHHas IO BUOY Pa3BeOKU: OO3eMHas CETh
JIEKUT 3aMeTHO HuxXKe (00/1acTh OMHOPOAHEE), MeTallbHAsAd pa3BedKa JaéT BHICOKUM HarreT. PasHbie
COBOKYITHOCTH BUTHO Cpas3y.

TpPI THIIHYHBICE I'e0JIOTHYeCKHe CUTYallHHu

OTMETKH 3ajieraHusi, MOIITHOCTH 1 COOepP2KaHu4A II0JIE3HOI'0 KOMIIOHEHTa KMEIOT Pa3HbIe 'eOCTaTUCTHUYECKHEe
XapPaKTEepPUCTUKH, U IIOJIE3HO BUIOETH UX PAOOM. Ha HUIINTIOCTPAIWMK IIOKAa3aHEBElI BapPUOTIPDAaAMMEI Tpex
IIapaMeTpPOB OOHOI'O IIPOMBIIIJIEHHOTI'O I1JIaCTad, PACCYHUTAaHHBIE B €JMHOM OKHE paCCTOHHHﬁ.

OTMeTKa KpPOBIH 3TO TJIafKas IIOBEPXHOCTh. Harretr mouTu HyJIeBOM, paguyc OOMBIION, MOZEIh
0671M3Ka K rayCcCoBOM, KadecTBO Iombopa O4YeHb BEICOKOe. CocemHMEe CKBAKMHBI HAIOT IIOYTH
OOVMHAKOBYI0O OTMETKY, M3MEHYHBOCTh KpynmHoMmaciitabHasi. Kpuruur paboraeT yBepeHHO. 37ecCh
eCTh TOHKOCTB. ['ayccoBa MOOenb C MOYTH HYJIEBEIM HAarreTOM YHCJIEHHO HEeyCTOWUYMBA M MaéT Ha
KapTe XapaKTepHbIe «OBYbY TIa3a», MO3TOMY HeOOIbIIIOW HarTeT CTOUT 3a[aTh BPYYHYIO.

MoIIHOCTh 9TO MPOMEXKYTOYHEINM ciydaid. Harrer cocraBnsieT 3aMeTHYIO OO0 [OPOTa, PamuycC
cpenHUM, Momenb 4alle chepudeckas. OKOJIO TIOJIOBUHE U3MEHYHUBOCTY CTPYKTYpPHAs, IIOJIOBHHA
MenkoMmaciTabHas. ITo TUnuYHas pabodas BapuorpaMMma.

CopmepxkaHuWe TIIOJIE3HOTO KOMIIOHEHTAa CaMbI IIYMHBIM TapaMeTp. HarreT comocTaBUM CO
CTPYKTYPHBIM BKJIQ[OM HJTM MPEBHIIIIAET €T0, KPUBas MOOHUMAETCSI MEAJIEHHO, KaueCcTBO mogdopa
HUXKE, U MOOEIb MJIOXO OTIMYAETCS OT cocemHuX TUmoB. OCHOBHAas M3MEHYMBOCTH JIEKUT HA
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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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Puc. 12: Tpu Tuna napaMeTpPOB OOHOTO IIJlaCTa B €eQUHOM OKHE: OTMETKa KPOBJH (IIOYTH HYJIeBOU
HarTeT, I'JlagKas IOBEPXHOCTH), MOIIHOCTL (HaArreT OKOJIO TPETH, chepmyecKasi) U comepzKaHUe
(HarreT comocTaBUM CO BKJIaJoOM, IIyMHEIU TapaMeTp).

Macitabe Menpye ceTH ompoO6oBaHUSA. KPUTMHT TakKOM ImapaMeTp CHUJIBHO CTJIaXKMBAaeT, a KPocCc-
BaJIMOAINs IIOKA3bkBAeT OOJIBIIVIO OMMOKY. Y OTMETOK M MOIITHOCTEM HarreT HUXKe U 1og0op
YCTOMYHBEE, a Y COEePKaHUS 3TO CBOMCTBO CAaMOI'0 IapaMeTpa, a He OInOKa JaHHBIX.

MaxkcuMajabHOe PacCTOosiHMEe U BBIXO0/[ Ha IIATO

Camasi yacTas omuOKa 3TO CIUIIKOM OOJIBIIIOE MaKCHMalIbHOE PacCCTOsHue. ECIM OCTaBUThH
aBTOMaTHYECKOe 3HaYeHWe B IIOJIOBUHY [OWaroHajiXM, Ha BHITIHYTOM MECTOPOXKAEHUM OKHO
pacTsSTruBaeTCsd Ha OECATKH KUJIOMETpPOoB. Ha GOmbIIMX PAacCTOSHUAX B Maphl MOTAHAlOT TOYKH
yepe3 O6e3pymHBIe IIPOBalbl ¥ MeXOJIOKOBEIE pPa3phIBEI. BapuorpamMMma HaYMHAeT OMNUCHIBATh
PETHOHANBHBIM TPEHI BMECTO JIOKaJbHOM CTPYKTypH. I[logbop Torda BBEIOAET pamguyc OOJbIe
caMoro OKHa ¥ IOPOT B Pa3kl BHIIE OUCHEPCHU. [IpU3HAK TaKOU - paguyc momoOpaHHOU MOOEeu
COTIOCTaBMM C OKHOM HWJIM IPEBHIIIIAET eT0. ITO 3HAYUT, UTO KPHUBas He BHIIIA HA TJIATO U MOPOT
MOJTY4YeH 9KCTPATIOJISIITHEH.

YcTpaHsieTcsT 3TO yMEHBbIIEHMEM MaKCHUMalbHOT'O PACCTOSHUSA [OO JOKanbHOTO Maciutaba u
IIPOBEPKOU, UTO BapuorpaMma ycCliejla BEIMTH Ha IOJKy. BorT nmpumep. 1o comepzxkaHWI0O OOGHOTO
IjacTa OpW OKHe B 6 KUJIOMETPOB MOAOOP AaBajl pafuyC OKOJIO 9 KHMIIOMETPOB M IIOPOT HUIKE
OUCIIEPCUH, TO €CTh KPUBAs eIé He BHIIIA Ha mJiaTo. [Ipu okHe 12 KMJIOMETPOB OHA BHIIINIA, HaB
paguyc okomno 18 KujoMeTpoOB U ITOJTHBIM TOPOT, OJIM3KUM K OUCIIEPCUM MaHHBIX. PeanbHBIN paguyc
KOPpPEeNsIIUU OKa3aJsicsi 00sbllle, YeM BUIEIOCh B Y3KOM OKHE, M IPaBUJILHHIM OTBET [ajla MMEHHO
IIPOBEePKa Ha BHIXOI KPUBOM Ha IIJIaTo.

ITpu 5TOM OKHO He MOJIZKHO IIepelaruBaTh KpPyInHbIe 0e3pymHble 30HBL. Ha pa3BemodHOM ceTH uX
BUHO I10 TTaJleHUIO IIJIOTHOCTHU TOYEK, ¥ BApUOTPaMMy CJIEIyeT CTPOUTD B IIpefieiaX OQHOTO PYyIHOTO
0JI0Ka, MHaue JI0KaJIbHAaS I'e0JIOTUS CMEeIINBaeTCsA C PErMOHAJIbHON TEKTOHUKOM.

OTKy,'IIa B3s5JICsA HarrerT

B pa3pexeHHOU ceTHW HArTeT TOYTH BCErfda 3afaloT eAWHWIBl map TodeK, a He obmako. [IBe
CKBaXXWHHI B IeCsATKaX METPOB OPYyr OT OpPyra C HEeCONOCTaBUMHIMH 3HAYEHUSIMH ITOTHUMAIOT
MEePBBIM IIAr BhIIE mopora. [Tombopy OCTAaéTCs OmHCaTh 9TO MOYTH YUCTHIM HArTe€TOM, U KPUTHUHT
110 TAaKOM MOMEJIM BO3BpAIllaeT CpefgHee BMECTO KapTHI.

ITo3TOMy HHCTPYMEHT IIedaTaeT B XKyPHaJ pa3bop IIepBoro IIara - pacCTOsSHUE, KOJIMYeCTBO IIap B
HEM U 3HaYeHue y PSAOOM C OUCIIepcued JaHHBIX. ECIIN y IepBoro Iara y2ke BhIIe 00Iel TUCIepCUH,
006 3TOM Cc000IIIaeTCs OTOENbHEIM IIPeayIIpekaeHueM, OIUCaTh TaKoe MOXKHO TOJIbKO HarreToM.

CrnenoMm Ha3bLIBAIOTCSI CaMbIe TSXKEJbIe IIapbl BHYTPH II€PBOTO IIIara - PaCCTOdHHE MeXIYy TOYKaMHu,
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o6a 3HaYeHUs, BKJIAM Y M KOOpOUHATHE o0enx ToueK. [Io KoopauHaTaM ITapa HaXOOWTCS Ha KapTe
Cpa3sy, u Jasblile 3TO BOMIPOC K TaHHBIM. [lepenyTaHHbIN TOPU30HT, 3HAK, € IUHUIIE - TUOO HACTOSIIas
MHKPOM3MEHYHMBOCTh, ¥ TOT[la HAarreT OTpaxkaeT JaHHEIe.

IIpu3HAKH HENIPHUT OTHOH MO/IeIH

I[IlBa mpm3HaKa HEIIPUTOJHOCTH HE COIIPOBOXKMOAIOTCS OIIMOKON pacuéTra. [lapaMeTprl BBIBOMSTCS,
KPUTHUHT 3aBepLIaeTCs IITAaTHO U OAET Iojie, 6Jin3Koe K nmocTosHHOMY. O6a BHIBOOATCS B XKypHall
npenynpexXgeHueM.

IlepBriti - Koadhdunment merepMmuHanuum R? Huxke 0.1. Mopenp HDpPaKTHYECKH HEe OIIHCHIBAET
HabOmIIOmaeMy0 CTPYKTYPY, ¥ IEPEHOCUTH €€ ImapaMeTPhl B KPUTHHT HEOOIIyCTHUMO.

BTopoii - most HarreTa BRIIIE TOJIOBUHEI CYMMapHOTo mopora. CBsi3b Ha KOPOTKHUX PACCTOSTHUSX HE
paspelieHa, ¥ npuuuH aBe. JIuGo ceTh pexke, UeM CTPYKTYpa, KOTOPYIO ITLITAIOTCS YBUOETh, TN0OO0 B
OAHHBIX T€ camble Mmapkl. KPpUTHHT 10 TaKOM MOJENH CTIaXXKHUBAET OLIEHKY OO0 CPEOHEro, a Ha KapTe
OaéT «ObIYbY I'JIa3a», TyTue KOHIEHTPUYECKHe KOJIblla BOKPYT OTHEJIbHEIX IPO0.

Pabdouu# HHKJI C KPOCC-Ba/IHTallHeH

BapuorpamMmma pgaéT CTapTOBYIO MOfesb, a IpoBepsieT e€ Kpocc-Banuoanusi BapHMOIpaMMObI.
ITopsimok Tako¥. CHadala CTPOUTCS JKCIIepUMEHTajlbHas BapuorpaMmMa C MaKCHUMaJIbHBIM
paccTtosiHMeM, IpX KOTOPOM KPHBAs BBEIXOOWT Ha IIJIaTO, U CHUMAIOTCS ITOOOOpaHHBIE HATTET,
BKJIa[l, paguyCc ¥ MOOejb. 3aTeM 3TH UYHCJla IEePEeHOCSATCS B KPOCC-BalIUOalI0 U OL€HUBAIOTCS
METPUKU CKOIb3SIIero KoHtpoins. [lomoOpaHHas M IIpOBepeHHas MOOENb 3aHOCUTCS B Tabmuily
Momersel BapuorpaMum u nopacrasiseTrcs B 2D Kriging nonsMu Mopenu BapuorpamMmm u IIpodpuis
M3 TAaOJHIIBI - CM. pa3ges «Tabmuila Momesnel BapruorpaMM».

Cpennee cmeteHre ME DomKHO OBITH OKOJIO HYJISI, 9TO 3HAYHUT, YTO CUCTEeMAaTHYEeCKOM OIMOKY HeT.
CpenHekBampaTtuuHas ommnbka RMSE moka3biBaeT abCOMIOTHYIO TOUHOCTh. OTAENbHOTO BHUMAHU S
3acnyxuBaeT MSDR, oTHoIleHMe KBagpaTa OMMOKY K OMCIIEPCUU KpUTHHTa. ECM OHO 3aMeTHO
6osbIlle eOUHUIIEI, KPUTHHT HEOOOIeHWBAaeT HEONPEOeIEHHOCTh M KapTa CTAaHOAPTHOM OIIUOKU
3aHuXKeHa.

IIpaBka MSDR penaeTrcs TOYHO, a He Ha rIJla3. B opaAMHapHOM KpPUTMHTEe OOMHOXKEHUWE BCeH
BapHOTpaMMbl Ha TOCTOSTHHBLIA MHOXKHUTENh HE MEHSET OLIEeHKH, TOCKOJIbKY BeCa 3aBUCSAT TOJIBKO OT
¢dopMEI KPUBOH, a He OT e€ MacITaba. MeHsIeTCS JTUIIb OUCIIePCUs KPpUTHUHTa. [[03TOMy 4OCTaTOYHO
YMHOZKHUTH HarTeT U BKJIaIbl Ha TeKyllee 3HadeHue MSDR, ocTaBUB paguyc U MOJesb IPEXHUMH,
U IOBTOPUTH Kpocc-Banupanuio. Metpuku ME, MAE, RMSE u R nipu sTOoM He caBuraimTcsa, a MSDR
MIPUXOOUT K €IUHUIIE, ¥ KapTa OIMOKY CTAaHOBUTCS JOCTOBEPHOM.

Iocrne MacHITaOMPOBAHUS IIOIHBIM IIOPOT MOXKET OKa3aThCs BBIINIE OHCIEPCHH MOAHHBIX, X Ha
KJIaCTePHU30BAaHHON CEeTH 3TO He omubOKa. [ucmepcus 6e3 BeCOB 3aHMKEHA, IIOTOMY YTO IIJIOTHEIE
CKOIIJIEHHSI CKBaXKUH €€ MepeTATUBAI0T, a UCTUHHAA pa3dpocKa 1o miomanyu 6obimne. [IpeBseHne
ropora Haj qucliepcuel 3mech ClIeCTBHEe HepaBHOMEPHOM CeTH.

T'oTOBYIO ¥ TPOBEPEHHYIO MOfenb ocTaéTcs nepernectu B 2D Kriging nns pacuéra rpuma, a manbiie
mpu HeobxonuMocTy B U30IMHUM U3 pacTpa.

Ecnu maHHBIE CTYIIeHB HEpaBHOMEPHO, 3amaiiTe HeoOsi3aTelIbHOe M0JIe BeCOB Wt U3 HHCTPyMeHTa
1.01 Jexkmacrepu3anus. Torga Kaxmas Imapa TodekK 0epéTcs ¢ BeCOM, PABHBEIM ITPOU3BEIEHUIO
BECOB €€ KOHIIOB, M CKOIIEHUS HEe 3aBBHIIIAIOT ONMXKHWE paccTosHus. CUETUYMK ITap B OTYETE
IMOKa3kIBaeT CEIPO€e KOJIUYEeCTBO [Iap, a caMa Yy CUUTaeTCs B3BEIIEHHO.

Taduia Mogejie BapHorpaMM

ITogo6paHHast BapuorpaMMa 3TO Pe3yJIbTaT aHaIu3a JaHHbIX, @ He HaCTPOMKa IIPOrPaMMbI, IO3TOMY
OHa XpaHUTCA TaGIMUUYHEIM cioeM. Takas Tabnuila COXpaHsIETCS BMECTE C IIPOEKTOM, IToIlafgaeT B
CUCTEeMY KOHTPOJISI BEPCUH, IePEHOCUTCS MeXKay pabodyuMu MeCTaMU U ITPAaBUTCS B aTPUOYTUBHOM
tabmuiie QGIS HapaBHE C IPOYNMHU JaHHBIMU.
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CocTaB Ta0/ bl

OpHa cTpoOKa OIMCHEIBAET OOHY CTPYKTYPY BapuorpaMMEbl. TakKoe IpefcTaBjieHNe He OTpaHu4YnBaeT
KOJINYEeCTBO BJIOZKEHHBIX CTPYKTYD - OJIsA BTOpOfI CTPYKTYDBHI J:[O6aBJ'IHeTCH CTPOKa C TeM 2Ke UMeHeM
npoduss u struct = 2.

[Tone Tun CopepxkaHue

profile CTPOKa HNwms mHabopa. [To HemMy Mopenb
BLIOMPAETCS IPHU PacuéTe

field CTpOKa [Tosie 3HAYEHUS, K KOTOPOMY
nonobpaHa Mofenb

struct 1esnoe Homep CTpyKTypHI, OT
eOUHUIIEI

model 1nesoe Momenb: 1 chepuueckas, 2

9KCIIOHEeHIInajJbHasg, 3
rayccosa, 4 cTeleHHas

sill BeIlleCTBEHHOE Bkmapn ctpykTyphl C

range BellleCTBEHHOEe Paguyc Koppensauuu a

azimuth BeIlleCTBEHHOE A3UMyT I'ITaBHOU OCH, IpagyChl

anis BEIlleCTBEHHOE AHU30TPOIIKS, OTHOILIIEHNE
MaJlo¥ OCH K TJIaBHOU

nugget BEIIeCTBEHHOE Harret CO. OOiiuii oiist

mpodus, IOBTOPSIETCS B
KaXOou ero CTpoKe

val pct BEIIIeCTBEHHOE [TepueHTHIb 00PE3KHU
yparaHHbix mpo6. OOmui as
npodunsa

val cap JIOTUYEeCKOoe Cpe3Ka K rpaHulle BMECTO
yoanenus. OOIIUN O
npodus

fitted CTPOKa Iata mombopa

author CTPOKa KTo mogoGpan

note CTPOKa [TpuMeyaHue: 4YeM ITOTyUYEHEI

3HA4YE€HHsd, YTO IIPOBEPEHO

ITomnst nugget, val pct M val cap OTHOCATCSA K IPOQHUII0 IeTuKOM. PacxoxkaeHue MexXOy CTpPOKaMu
OOHOTO IPODUJIIT CUUTAETCS OIINOKOM BBOAA, B XKYypPHAaJl BEIBOOUTCS NpenynpexXaeHue, a B pacuer
OepéTcs 3HaUEeHUe IIEPBOM CTPOKH.

Ctombelr model OOIyCKaeT M YHCJIOBOM KO, M Ha3BaHUWE MOMEIH, PyCCKOe WM aHTnuiickoe. Ilpu
3anncy HHCTPYMEHTOM HCIIOJIb3YeTCs KOZ.

IMopsimok padoThI

1.05 BapuorpammMa nogdupaeT MOJeb U 3aHOCUT €€ B Tabmuily. Ecnu Tabnuila elne He co3daHa,
WHCTPYMEHT co3HaéT eé BrIxomoM Mopaenbs Bapuorpammsbl. Korpma Ttabnuila cymecTByeT, OHa
yKa3bBaeTcsi B mojie [ommcarh B TaOuuiny Mopesned. CTPOKM 3TOTO HPOGUIIS 3aMeHSIOTCS
HOBBIMH, CTPOKH OPYTUX IPOoGdUIei 0CTal0OTCs HETPOHYTHIMHU. [IOBTOPHEBIN TOAGOP OOHOTO POoduIs
MMEHHO 3aMeHSIeT eTr0 CTPOKH, [TI09TOMY AyOIUKATH HEe HaKaIlJITMBAIOTCS.

1.06 BapuorpaMMHasi KapTa JOIUCHBAET B Ty 3Ke TaOIUuIly a3uMyT 1 K0aDGUITHEeHT aHU30TPOIINH,
a IIpY BO3MOXKHOCTH U PajuycC IJIaBHOU oCU. Mofens, HarreT ¥ BKJIaf IIPU 3TOM He MeHSITCI. Mx
onpepessieT OMHUHAIIpaBlIeHHast BapuorpaMMa, a KapTa ONUCEBAeT TOJIBKO reoMeTpuio. OeHKa o
KapTe UHONKaTUBHAS, U 3TO GUKCUPYETCS B IOJIE note.

1.07 Kpocc-BaIuaanusi BApHOTrPaMMBbI YU TA€T MOJEIb U3 TaOIHITHL /IS IIPOBEPKH.
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1.02 2D Kriging 1 3.01 KareropHaJbHbIH MHIUKATOPHBLIM KPHUTHHI YHTAIOT MOMEIb IIPHU
pacuéte. Korma Tabnuiia 3afjaHa, moJjIisi BAPUOrPaMMHbI B IHAJIOTe He MCIIOIb3YIOTCS. [IBa MCTOYHHUKA
OOHUX U TEeX JXKe 3HAaYeHUH Hen30eXKHO PaCXOOATCS, IIO3TOMY IIPUOPUTET OTHAH Tabmuile, 0 YEM
cooOlIaeTcs B XKypHare.

Pa36op cTpok

CTpoka C HepacCIlO3HAaHHOU MOAEesblo, HEIOJIOKUTEbHBIM PaguyCOM MJIM IOBTOPHLIM HOMEPOM
CTPYKTYpPH IPONYyCKaeTCs, a NpUYMHA C HOMEPOM CTPOKU BEIBOOUTCSA B XKypHasl. Pacuér mpu
9TOM IIPOHOJIZKAEeTCsd II0 TOOHHEIM CcTpoKaM. IIpodusns, y KOTOPOTro He OCTaloCh HU OOHOU T'OOHOMU
CTPYKTYPHL, B pe3yIbTaT He IIonafaerT.

Paz0op momyckaeT py4YHyIO ITpaBKy. PerucTp UMEH CTOIOIIOB He YYUTHIBAETCS, HECITUYHAS 3alsATast
1 Tpo0eJiBl B pa3psagax yruces He MelnailoT. CHHOHUMEBL UMEH CTOJIOIIOB ITPU 3TOM HE ITPENYCMOTPEHHI,
IMOCKOJILKY TabnuIily GopMUPYET caM IJTaruH.

1.06 BapuorpaMMHasi KapTa (QaHU30TPOIIHS)

WHCTPpYMEHT CTPOUT BapUOTrPaMMHYIO KapTy - IIOBEPXHOCTL NOIYyOUCHEPCHU Yy KakK (QYHKIINIO
OByMepHOro BekTopa pasHoca (h x, h y). OGruHas BaprorpaMMa yCpemHsSeT BCe HallpaBJIEHUS B
OOHY KPUBYIO U HaAIPaBJIEHHOCThL TepsieT. KapTa Xe IoKa3blBaeT, KaK HEeIIPepPLIBHOCTh IapaMeTpa
3aBUCUT OT HampasieHus. [Io Hell BUOHO, €CTh JIM B JAHHBIX aHU3OTPOIMUS U KyAa CMOTPUT OCh
MaKCHMaJlbHOU HENIPEPEIBHOCTU. IHCTPYMEHT AuarHocTuYeckuli. 'pup oH He cYnuTaeT, a IoMoraeT
OCO3HAHHO 3ajaTh a3UMyT ¥ aHU30TPOIINIO B CTPYKType BapuorpaMmsl «2D Kriging».

Y10 TaKoe AHHU30TPOIIHUA U 3a9YeM eé BHOETHb

W3oTponHas BapuorpaMma IIpeflionaraeT, YTO CBS3b 3HAYEHUU 3aBUCUT TOJIBKO OT PaCCTOSHUSA
MeXAy TOYKaMH, HO He OT HalpaBieHus. [ CKIam4daThIX U BEITIHYTHIX I'€0JIOTUYECKUX TeJl 3TO
He Tak. Boonme mpocTupaHus IIacT BeIAEpKaH, OIEPEK MeHseTcs OBICTpee, U Ta Ke pa3Hulla B
OTMeTKaxX KpOBIU HabupaeTcsl BOOIbL CKJIagKK Ha KUJIOMETpPHI, a BKPeCcT Ha COTHSX MeTpoB. Ecnu
3TOT0 He y4eCTh, KDUTHHI CTJIa’kKuBaeT II0JIe OOUHAKOBO BO BCE CTOPOHEI U Pa3MBIBAET PeasbHYIO
BEITSTHYTOCTb CTPYKTYPHI.

BapuorpaMMHas KapTa BCKpHIBaeT HallPpaBIE€HHOCTh HANIPSIMYI0. 17151 KaXK ool Imapsl To4ek 6epeTcs
He TOJILKO pacCTOsIHHME, HO U HallpaBJIeHUe BEKTOpa MEeXOYy HUMHU, U MIOJIYIUCIIEPCUSI ITpUpalleHUsT
packianmbIiBaeTCs 110 OIBYMEPHOM ceTKe pacCTosTHUM. TaM, rie y pacTET MeIJIeHHO M KapTa OCTaETCs
TEMHOU [aJieKO OT LIEHTPa, HEIPEPHIBHOCTD BRICOKASA. TaM, I'fie y pacTET ObICTPO, HEIIPEPLIBHOCTD
Hu3kasi. O06jacTh HHU3KOU Y B CyMMe€ BBITATHUBAETCSA B I3JIJIUIIC, OJIMHHAA OChb KOTOPOIrO U €CThb
HalpaBJeHNEe MaKCUMaJIbHOM HEIPEPLIBHOCTH - OJIS CKJIag49aTOCTH 3TO HallpaBlIeHUEe MPOCTUPaHUS.

Kak dyuTarsh KapTy

B 11eHTpe KapTH IEXXUT HYyI€BOE PACCTOsTHME. 3HaUEeHNWE B TOYKE BCETIAa PaBHO caMo cebe, mo3ToMy
Y 3Oech paBHA HYJIIO U IIEHTP CaMbIi TEMHEINA. [10 Mepe ymasjieHust OT [eHTPa TOYKHU PA3HOCSITCS BCE
manbire u y pactét. Ock h x HanmpaBieHa Ha BOCTOK, ock h y Ha ceBep, Mmacmtab 1o 06euM 0ocsIM
OOVHAKOBHIY. KapTa TOYeYHO-CHMMETPHUYHA - l1apa M €€ 3epKalbHoe OTpakeHWe Hal0T OOHY U Ty
Ke TOJIyIUCIEePCHUI0, TI09TOMY PUCYHOK OMUHAKOB B IIPOTHUBOIIOJIOKHEIX HAlIPaBIEeHUSX.

AuusoTponus uuTaeTcs Mo GopMe TEMHOH 30HEL. ECIH OHa Kpyrjaas - CTPYKTypa H30TPOIIHA,
HallpaBJIeHKWe POJIX He urpaeT. ECiiu BHITSIHYTA - BOOJIb €€ IIHHHOM OCH Y HapacTaeT MedJIeHHee, TO
€CTb B 9TOM HAITpaBIeHUU 3HAYEHHsI CBsI3aHBl Ha O0JIbIlleM pacCcTossHUHU. [loBepx KapThl PUCYIOTCS
MMOACKAa3Ku, OEJIbIM 3JIIHUIIC IO OLIEHEHHBEIM pajuycaM ¥ KpacHas IMyHKTUPHAas JIMHWUS 1O TJIaBHOMH
oCH.

ITapaMmeTpsI
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INNANC aHW30TPONKMKW = = rNaBHaA OCb

1000

500

nar no cesepy h_y
(=]

-500

-1000

-1000 -500 0 500 1000

nar Nno BOCTOKY h_x

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

HalpaBlIieHWEe ¥ aHU30TPOIHIO.
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I[TapameTp YTo 3amaeT ITo ymom4anuio / COBET

Touyku co TodeyHEIN CJIOH CO -
3Ha4YEeHUsIMU CKBaXXUHaMU UJIU
npobamu.
ITosne 3HaueHus Z YurcnoBo# aTpulbyT 0711 3allOMHHAaETCs MeXIy 3allyCcKaMu
(mycto = u3 aHanM3a: OTMETKa
TeoMeTpHUHn) njacTa, MOIIHOCTS,

cogepxkanue. IlycTo -
u3 Z TOYKHU.
BuHOB Ha n10J1yoChb Ha ckonbpko siueek 15
(meTtanmulamnusa KapThl) OEIUTCSA KaxKaasd
nonyock okHa. Kapta
noIy4YaeTcs pa3MepoM
(2N+1)x(2N+1).
Borbiie 6uHOB -
meTasjibHee KapTa, HO
MeHBbIIIe [Tap B S4YelKe
u OoJblIIe HIyMa.
Makc. paccTossHue, B Pa3daMep OKHa KapThl, B 0
eOUHHUIIaX CJIOS eOuHUIax ciaos (ois
METPOBHIX KOOPAMHAT -
MeTpHl). 0 = HoJI0BUHA
ouaroHajlu oxBaTa.
MuH. KOMU4YEeCTBO f4geliku, B KOTOpPEIE 5
rmap B ssuerike (Oor.) omayo MeHbIIle IIap,
OCTAaBJISAIOTCS IIYCTHIMHU.
OTcekaert IMIyMHEIE
manbHUEe PacCTOSHUS,
roe map Maso.
Otuét (HTML) OT4YET C KapTOH, BpeMeHHHIH darin
9JIIUIICOM, TJIaBHOU
OCBIO ¥ CBOIOKOU

OLIEHOK.
PacTp moBepXHOCTH IToBEpPXHOCTD Y Kak BBIKJI.
(omi1.) pacTp B KOOpOUHATAX

paccTossHUS (CM. HUXKE).
ITo ymonuaHuio He
CO3maeTcCs.

ITapameTp C MOMETKOM «AOIL.» JIEKUT B CBEPHYTOM pa3peiie [JomoIHUTEIbHbIE MapaMeTPhI.

ITomne BecoB wt 13 1.01 [eknacrepu3anusi paboTaeT 1 3meCh, TeM ke crtocoboM, uto B 1.05. ITapa
To4yeK OepETCS C BECOM, PaBHBIM IIPOU3BENEHUIO BECOB €€ KOHIIOB.

OneHKa a3UMyTa, aHU30TPOIIHH H paguyca

Kpome camMoit KapTHl MHCTPYMEHT BHIBOOUT B KypHaa U B HTML-oT4éT Tpu 4uca.

A3uMYyT r71aBHOM Ocu reorpaduyeckuii, HOJIb Ha CEBEP, OTCUET I10 YacoBoM cTpenke. KoahhumueHT
QHU30TPOIUU 3TO OTHOIIEHWE MaJioM OCHU K TJIaBHOM, eQUHUIlA O3HAa4daeT M30TPOIUIO0, MeHbIllee
3HaueHue 0ojiee CUIBHYIO BBITSHYTOCTh. TpeThe YHCIIO - pafuyc r1aBHOU ocu. OlleHKa yCTpOeHa
Tak. [Io KaXXmoMy HaITpaBIEHHIO HUIIETCS PACcCTOSTHHE, Ha KOTOPOM Y BHIXOOUT Ha ITONKY, TO €CTh
mpubIUKaeTCs K AUCIIEPCUY HaHHBIX. [I0IyYeHHBIe PafUyChl CTIaKUBAIOTCS 0 a3UMyTy. [ TaBHas
och GepeTcs 1o HauOOoIbIIIEMY PAgUyCy, a MaJjiasd UOET MEePIeHANKYIITPHO €.

9TU TpHU 4YuCIia MOACTABISAIOTCA B CTPYKTYPY BapuorpaMMbl nHCTpyMeHTa «2D Kriging» - a3umyr,
aHu30Tpomnus (Masiasi/TiiaBHas) M Paguyc a. OTO M eCTh YYET aHM30Tponum B Kpuruure. OueHKa
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WHOWKATHBHAS, U CBepPsTh €€ Hamo ¢ GOpMOM caMOU KapThl, a He IEPEHOCUTDH BCIIEIyI0. A3UMYT
KapTa oIpefessieT Hafié’KHee BCETO, a paguyc u KodhGuineHT rpydee, oCOOEHHO Ha pa3pekeHHOH
ceTH.

YToOHI He NTEPEHOCUTH YMCjla BPYYHYIO, B OKHE eCTh 110Jjie 3anucaTh aHU30TPOIHUIO B NIPODHIIE.
Bribepute paHee COXpaHEHHBIM NOPOPUIL, U a3uMyT, Ko3pDUUUEeHT U pamuyc TJIaBHOU oOcHU
OONUNIYTCS B HEro IOBepX MOIEeNM M HarreTa, 3afJaHHHEIX B Bapmorpamme. Ilpu crenyromiei
3arpy3ke npoédunsa B 2D Kriging 3Ty 3HauUeHUS IOACTABATCSA CaMM U IMOSIBATCS B IOOINCHU IIOT
cnuckoM mnpodunei. Ecnu paguyc yoépcs B OKHO, OH OCTA€TCs IPEKHUM, OOHOBJISIOTCS TOIBKO
a3uMyT U KO3 PULIMEHT.

Ecnu cTpykTypa 6/113Ka K U30TPOIHOM MITHY PaguyC I'TaBHOM OCH OKA3bIBAETCSI MEHBIIIE HECKOTBKUX
sTyeeK KapThl, aHU30TPOIINS He OIeHUBAETCS W MOMEeYaeTCsl B OTUETE KaK «He BhIpazkeHa». B aToMm
clydae pafuycChl leKaT Ha yPOBHE CETKH, ¥ HAllPpaBIeHHOCTh HEJIOCTOBEPHA - IIPaBUJIbHEE COOOIIUTh
00 93TOM, YeM BHIATh CAy4YalHEIM a3uMyT. [loMoraeT yMEHBITUTL MaKC. PACCTOSTHUE UJTU YBETUYUTh
KOIUYEeCTBO OMHOB, YTOOBI Pa3pemIuTh OJIMKHIO CTPYKTYPY.

Korga paguyc ynupaeTcsi B OKHO

Ecnu BOosnb T7IaBHOU OCHU Y HE yCIleBaeT BHIWTU Ha IIOJIKYy B IIpefeliaX OKHa, paguyC BO3BpallaeTcs
PaBHBIM MaKC. paccTosiHuI0. B oTuéTe u 2KypHarie NosBIAETCS NpeaynpexaeHue o0 TOM, YTO paguyc
OOCTUT MAKC. PACCTOSIHUS U SIBISETCS HUXKHEH OLeHKOM. DTO Ta K€ CUTyalMs, 4YTO U OJjId OOBIYHOMN
BapHoTrpaMMEHI (CM. pa3fmen «MakcuManbHOE PACCTOSHUE U BBIXOJ Ha IIJIaTO»), - KpUBas He BEHIIIIA Ha
IJIaTO, ¥ IIOPOT IIOJIy4YeH S9KCTpanoiasanuel. Ha kapTe npu3HakK IpoCcTOi, TEMHAasS 30Ha BOOJIb I'JIaBHOU
OCH TSHEeTCS OO CaMOoro Kpas.

B aToM cnydae paguyc a IepeHOCHUTh B KPUTHUHT KaK eCTh Hellb3s1. HacTosmas ajirHa Koppesiuu
Oosblle OKHA, a KO3GPUIMEHT aHN30TPOIINY 3aHUIKEH 10 BEIPA’KeHHOCTH, TO €CTh II0JIe Ha JeJie ellé
aHU30TPOIHEE. AUMYT IIPU 9TOM OOBIYHO OIIpefeIéH HOPMAJIbHO. YCTpaHsIeTCs YBeInUeHeM MakKcC.
paccTosiHus, YTOOB KapTa 3axBaTHIa BRIXOJ Ha MOJIKY. Eciu Ke y He BLIXOOUT Ha IOJIKY AaXKe Mpu
IIUPOKOM OKHE, B [JaHHBIX TOMUHUPYET TPEHI - eTo YyOuparoT 00 MHTEPIONAuuu 1160 yYUTHIBAIOT
COOTBETCTBYIOIIMM BUIOM KPUTHHTA.

PacTp moBepxHOCTH

I[lo xeyaHWI0 KapTa COXpaHSETCS elleé U pacTpoM (1mone PacTp mOBEepXHOCTH). DTO Ta XKe
IMOBEPXHOCTh Y, HO B KOOpAWHATaX PacCTOSHUSA, Haudano B Touke (0, 0), pasaMep IuKceyla paBeH
sA4YerKe KapThl. PacTp He IpuBs3aH K MECTHOCTH, OH JIEXKHUT B IIPOCTPAHCTBE Pa3HOCOB, a HE B
IJTaHe MeCTopoXaeHusA. HyKeH OH TeM, KTO XO4eT PacCMOTPETh KapTy Ha xoscTe QGIS, HaloXuUTh
CBOIO IIBETOBYIO WIKAy WA M3MEPUTL PaCCTOSHUE JTMHEUKOoU. 1711 caMOM OIleHKM aHM30TPOIIHUU
moctaTouHo HTML-oTuéTa.

1.07 Kpocc-Bayinganusi BapuorpaMMabI

HNHCTPYMEHT IpoBepseT MOg00paHHYI0 BapuOTrpaMMy CKONIB3AIINM KOHTpoieM. Kaxpmas CKBaXKuHa
[0 odYepenu UCKIII0YaeTCHs M3 BHIOOPKM, €€ 3HaueHHe IIpencKa3blBaeTCsl KPUTHMHTOM II0 BCEM
OCTaJIbHBEIM U CpaBHUBaeTCA C (paKTudeCcKuM. Tak HarreT, paguyC M Mopelb HOOOUpaloTCsd II0
BeNIM4YWHe OmKUOKY, a He Ha TJias.

[TapameTpsr:
[TapameTp Yrto 3amaér ITo ymomyauuto / COBeT
Touyky CO 3HAYEHUSIMU HUcxopHble TOYKM (CKBaXMHEI). -
Ilone 3HaueHus Z [TpoBepsieMBIN YKCIIOBOM -
aTpudbyT.
ITonme HOMepa CKBaXXWHEI [Tomne ID gnsg mognuceiu B Heo0s13aTeTbHO

OTUYETEe U CJI0€ OCTATKOB.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Tun KpuruHra, paguyc, HacTpoiiku kpurusra u Kak y «2D Kriging»
MUH./MaKC. TO4YeK, HarTerT, BapuorpaMmbl. KoHTponb
CTPYKTYPH cuuTaeT KPUTUHT POBHO C

HUMH, TIO3TOMY yHaYHBIH
Habop mepeHocuTcs B «2D
Kriging» 6e3 uameHeHUM.

CHSTD IIOJIMHOMHUAJILHBIA Perpeccus-KpuruHr: TpeHn BBIKIJI.
TPeH[ mepenonbupaeTcsa Ha KakaoM
mare LOO, BEIUTPHIII BUOEH I10
RMSE.
CremneHb TpeHOaA [TmockocTh unmM KBagpaTuuHas 1 (IIJIOCKOCTBH)
ITOBEPXHOCTh.
Mopenu BapuorpaMm TaGIUYHEIH CIIOH C He 3a7aH
(Tabnuia) MOgoOpPaHHLIMH MOOEJISTMH.
[Tpodune u3 TabIUIEI HWwms Habopa B Tabnuile. IIyCTO
Co#t oCTaTKOB (TOYKHM) Touku c moasIMu Heo0s3aTeIbHBIN

¢dakT/ommenka/ommobKa (CM.

TabIUITy ITOel HUXKe).
OT4YéT 0 Kpocc-Banupaluu MNHTepaKTUBHBINA OTUET: CO37aéTCs II0 YMOT4YaHHUIO
(HTML) olleHKa vs aKT, TUCTOTrpaMMa,

QQ-rpaduk, METPUKHU.

B ZKypHan BEIBOOSATCSI METPUKU:
ME (cpeoHee cMeIlleHHe) - CCTeMaTuYeckas omunoka. [JomxkHa ObITh 67113Ka K 0 (HeCMeIlleHHOCTD).

MAE u RMSE - cpenHsia U cpefHeKBafpaTUYHas ollinOKa npefackasaHus. YemM MeHbIlle, TEM TOYHEe.
Ho opmuoit RMSE HepgocTaTO4YHO, OHa MUHUMAaJbHA IIPU HYJIeBOM Harrere (lepeobydeHue), XOTH
HEeOIpeNeIEéHHOCTD IIPU 3TOM OlleHeHa HEeBEPHO.

MSDR (craHmapTH30BaHHas1 OIIMOKA) - CPeOHUM KBagpaT OMMOKY, IeIEHHOW Ha CTaHIapPTHYIO
omubKy KpuruHra. HomxkeH ObITh Onm30ok K 1. Eciu MSDR 3ametHo Gonbine 1 - gucrepcus
He[oolleHeHa (HarreT Uiy cuii Maskl). Ecinu Mensbie 1 - mepeolieHeHa.

R - K03hDUIIMEHT KOPPENSIIINYT «OlleHKa - (paKT».

MeTpuku OTBeYalOT Ha ABa Pa3HBEIX BOIIpPoca. [IepBBI - 0 TOYHOCTH MNpeAcKal3aHHUs, U Ha HErOo
oTBedaloT 006JlaKo «oIlleHKa - ¢pakT» u RMSE. BTopoi - 0 mpaBUIbHOCTU MOIEJIM, TO €CTh O TOM,
BEPHO JIM BapuorpaMma OIMCHIBAaeT HEOTPENEIEHHOCTb, U Ha HETO OTBEYAlOT CTaHOAapPTHU30BaHHBIE
omu6ku, MSDR okoso 1 u QQ-rpadux.

Kpurunry HyX)HBI 00a oTBeTra. Mamas RMSE npu MSDR okomo 1 o3HauaeT, 4TO MOMEIb
IIpeCcKa3biBaeT XOPOIIo M He 0OMaHBIBAeTCSI B COOCTBEHHOM TOYHOCTHU. ['HaThCSA 3a omHOM RMSE
HeJb35, OHa MUHHUMaJIbHA IIPU HyJI€BOM HaAITeTe, I'Ie HeOoIpeOeIEHHOCTh 3aHNKeHa.

IlepebepuTe HECKOIILKO BapHAaHTOB BapHoOTpaMMbl ¥ CPaBHUTE uX. Xopoliias Moaesnb gaét ME okoio
HyJsd, Mainyio RMSE 1 MSDR 0K0j10 e ZMHUIIEL.

RMSE, TsHyIas K HyJIeBOMY HarreTy mpu orpoMHoM MSDR, o3HavaeT nnepeobyuyeHue, 1 HeOOJIbIIIOH
HarreT KanubpyeT HeOIPeNelEHHOCTb.

Cro# oCTaTKOB ITOKa3hkIBaEeT, IAe MOOelb IIPOMaxmUBaeTCs. KpYHHLIe II10 MOOYJIIO OCTATKH OTMEYaloT
HpO6J’[eMHBIe Y4aCTKH. OOouHaAKOBBIM 3HAK OCTATKOB Ha IIJIOMIamu BBI)IaéT JIOKaJIbHBIN TPEeHnO.

Cro¥ Ha3bIBAETCS IO MIPOBEPSIEMOMY IIOJII0 M MCTOYHUKY, a Y IOJIEN CTOSIT IICEBOOHUMEI CJIOBAMH,
BUIHEIE B TabuIe aTpubyToB.

ITone std resid 3To cTaHmapTM30BaHHBLIM OCTATOK, TO €CTh OIMMOKa, HejiIEHHAs Ha CTAaHOAPTHYIO
OIINOKY KPUTUHTA. 3HAK COXPaHSIeTCs, MUHYC O3HaYaeT, UYTO KPUTUHT 3aHU3UJI, ILTIOC YTO 3aBHICUJI.
[ucnepcuei 9Ta BeTuYnHa He ABJISIETCS, OUCIIEPCHUS HEOTPUIATE IbHA.
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Kpocc-Banupauma: oueHka vs pakT

RMSE = 36.67
2007 |r'=0.869
100 A
o
S o
©
[
I
= —100 -
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X
g —200 1
I
[
=
o
—300 A
—400 A
—500 - —— unaean (oueHKa = ¢akKT)

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

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

ITons cj10s1 OCTATKOB:

TTone I[TceBmoHUM OnucaHue

<HOMEp CKBaXWHbI> Homep cKkBaXKUHEI 3HaveHue BEIOpaHHOTO mojis ID
(ecnu 3amano «Iloe HOMepa
CKBAXHUHEBI»).

<uMs nons> QakKT (UMS IIOJIA) dakTH4YeCKoe 3HaUeHue
TIPOBEPSEMOTO IIOJIA.

z est Ouenka kpurutra (LOO) O1leHKa 0 OCTaJIbHBIM TOYKaM
(leave-one-out).

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

abs_error Momynb omubKu AOCOoJIIOTHAS BeIUYrHAa OIINOKH,
|error|.

std resid CraHp. ocTaToOK (omieHKa - pakT) / CTaHOAPTHYIO

oIMOKYy KPUTHHTA, CO 3HaKoM. He
oucnepcus (oHa = 0).

Kpome cnost octaTkoB MHCTpyMeHT ¢opmupyer HTML-otuéT. B HEM YeThIpe dYacTu - rpaduk
«OIleHKa MMPOTHUB (pakTa», rucTorpaMmma ommook, QQ-rpaduk ocTaTKOB U TabIUIla METPUK.

Ha rpaduke «oneHka npoTtuB ¢pakTa» IMPOBEJEHHl ABE JIMHUU, Ccepasi AuaroHashb 3TO UOeasl, CUHSIA
9T0 nuHUS perpeccuu Best Fit. E€ HakmoH, cOBUT UM Yyroja BEIHECEHHI B METPHUKU U ITOKa3bIBAlOT
YCIIOBHOE CMeIeHWe II0 OWana30Hy 3HadeHui. HakKIOH OKOJI0 eOMHULE O3HAYaeT, YTO METOf
OOVWHAKOBO TOYEH Ha HU3KWX W BBICOKMX 3HAUEHUSX, @ HAKJIOH MEHBIIE eOWHUIIE - YTO BEICOKUE
3HAYEHUS 3aHUKAIOTCS, & HU3KHUE 3aBHIIIAITCS. DTO PErpeccus K CpefHeEMY, XapaKTepHas IOAINUCH
CTJIa’KUBAOIINX METOHOB.

B Ta6J'II/II_Iy METPUK HOG&BHeHa OUCIIEPCHUA OAaHHBIX, OHA CIIYZKUT OPDUEHTHUPOM OJIsd CYMMAPHOT O CHJIJIa
CO+C.
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Psamom ¢ Tabmnuiei cTouT 650K «IlapaMeTphl KpUTHHTa». B HEM IepedYuciIeHsl TOIbKO HaCTPOUKH,
OT/IHUYAIOIIUECS OT CTAaHOAPTHBIX, YTOOB OBJIO BUOHO, KAKUMU IlapaMeTpPaMU IIOIy4YeHBI 3TH
METPUKH.

HpI/I HaBe€OEeHHNMU Ha TOYKY rpa(bHKa BUOHBI HOMEP CKBAXKWHEI U eé 3HauyeHHs. BoceMb CKBaXKUH
C HaubOOMNBIIUMHU II0 MOOYIIIO OCTATKaMM IIOAIIMCAHEI IIPAMO Ha l"pa(bI/IKe, UX CTOUT IIPOBEPHUTH
IIEPBEIMMU.

OT4YET OTKPHIBAETCS B IPOCMOTPINUKE pe3ynbTaToB QGIS unu B 6pay3epe. bea plotly B c6opke QGIS
OTYET BCE PABHO CO3[AETCS, HO C OOQHOM TabIuIle METPUK.

QQ-rpadukKk OCTAaTKOB IOKa3kBaeT GopMy pacmpenenieHus: ommbok. OmmbKr HOPMUPYIOTCS Ha
COGCTBEHHYIO OHCIEPCHI0 ¥ CPABHUBAIOTCSI C HOPMAaJIbHLEIM paclpefejieHHeM, MMO3TOMYy rpaduk
YyuTaeTCcsa Mo ¢opMe IIpHu 1000 KanuOpoBKe. 3a MacinTad HeompemenéHHOCTH oTBedaeT MSDR B
TabIuIe METPHUK.

Ilo TOPHU3OHTAJIX OTJIOZKEHBI KBAHTUJIN HOPMAJIBHOTI'O PACIIPpEOeJIEHUd, II0 BePTUKaJIl HOPMUPOBaHHAA
omubKa. Y HOPMaJIBHBIX omIMOOK TOYKH JIOKATCS Ha KPACHYIO JuaroHallb.

OTKIOHEHUS YUTAIOTCS II0 BUOY KPUBOU. 3arHyTHEe S-00pa3HO KOHIIBI 03HAYAIOT TSXKEJTEIe XBOCTHI,
TO eCTb KPYIIHBEIX ITPOMaxoB 60Jibille, 4eM IIpu HopMe. OOmuit n3rub Oyroy o3HavaeT aCUMMETPUIO,
U CTOUT IIOAYMAaTh O Ipeobpa3oBanmuy 3HaueHuM. OTOPBaBIIASICS OT IMHUU IPYIINa 03HaYaeT YyKYI0
COBOKYITHOCTB B MAaHHBIX, HAIpUMep 6e3pyaHbIe TPOOH U3 30H 3aMeIeHMs.

HopManbHOCTBL BaXKHa IIOTOMY, YTO Ha Hell ocHoBaHbl MSDR u KapTa CTaHAapTHOMN OIINOKU.

Yrto menarh C pe3yjabTaTaMH. WHCTPYMEHT HyXkKeH OJig TOTO, YTOOBI yTBEPAUTH BeChb HaOODP
ITapaMeTpPOB OO ITOCTPOEHUS I'pufia. B Habop BXOOUT BapruorpaMMa C HarTeTOM, CUIIJIOM, PaguyCoM,
MOJIEJIbI0 ¥ aHU30TPOTIHEHN, a BMECcTe C Hel HACTPOWKM CaMOT0 KPUTHHTA - PafuyC ITOMCKa,
HaWMeHbIllee M HauOOoblllee KOJTUYECTBO TOYEK, TUI KPUTHHTA. Kpocc-Bamupmauusi CYUTAET
KPUTHHT POBHO C 9TUMH HACTPOMKAMH, ITIO3TOMY yAAUHBIH HaGOP MEPEHOCUTCS B UHCTPYMEHT «2D
Kriging» 6e3 uameHeHHH.

[NopsimoK pemieHuN TaKOM.

* ME okomo 0, MSDR okomo 1, RMSE u R Bac ycTpauBaioT - Ha0Op MOXKHO YTBEpPXKOAThb.
IlepeHocuTe 3TH K€ MHapaMeTpPhl, BapHorpaMMy M HaCTpPOUKH moucka, B «2D Kriging» u
CTPOUTE ITOBEPXHOCTD.

* MSDR 3ameTHO 6oJibllie 1 - KDUTHHT CIIUIIKOM «YBepPeH B cebe», KapTa CTaHOapPTHOM OIMUOKU
OyneT 3aHuXKeHa. YBenu4ybTe HarreT CO uau CUJII U IPOBEPLTE CHOBA.

* MSDR wmeHnbliie 1 - HeONIpPeOeIEHHOCTh 3aBhIIII€HA, YMEHbBIITUTE HATTET UJIU CUJIJL.

* ME 3ameTHO oTnudaeTcs oT 0 - cucTeMaTudecKuil coBur. [IpoBepbTe maHHbIEe U TUI KPUTUHTA,
a OJIs IIPOCTOr0 KPUTHHTA eIlé U 3aJaHHoe cpeIHee.

* Bompmrass RMSE u Husku#l R - Momenb II0xo mpefcKasbiBaeT. [lompolbyiiTe Opyroi paguyc,
MOAeJb MMM aHM30TPONUIO (a3uMMyT U OTHOIIeHHe oceir). Eciu Hu4Yero He IoMoraeT, 3TO
Ipenesl OaHHBIX, KOpOTKOMaciiTabHass M3MEHYMBOCTh, KOTOPYIO CeTh He 10BUT. Hampuwmep,
30HHI 3aMellleHUs 110 PyIe - Ha rpadrke BHIle 3TO BepTUKaJIbHAsA Iojloca npu ¢akTe okojo 0.

Cro# 0CTaTKOB IIOACKA3bIBAET TOUEYHO. ['Ie ocTaTKu KPYIHEIE, TaM CTOUT CI'YCTUTD CETh (HOOABUTH
CKBA’KWHBI) UM IIPOBEPUTEH NPOOEL. ['Me ocTaTKu cucTeMaTHYeCKU OJHOT'0 3HAKa IO IJIOIagy, TaM
JIOKaJILHEIY TPEH, KOTOPBIM KPUTHHT He yYerl.

HWTor Takoi. I3TOT HHCTPYMEHT - IIOCHeOHUM IIar mepen (uHambHBIM KpuruHroMm. CHauarna
BapuorpaMmMa KanubpyeTcs 37ech 110 omubKe, 3aTeM Te Ke ITapaMeTphrl cTaBsATcS B «2D Kriging»,
¥ IIOBEPXHOCTL BMECTE C KapTOM CTaHOAaPTHOM OIIHOKK BEIXOOUT 0OOCHOBAHHOI, a He Iomo0paHHoR
Ha rias.

3amMeuaHue 0 ckopocTu. KOHTpOMEL pellaeT KPUTHUHT CTONMBKO Pa3, CKOIBKO TOYEK, IMO3TOMY Ha
O6onpimx Habopax (OecsSTKY THICAY CKBAXKWH) BHITIOMHSIETCS 3aMETHO Jojikiie. [Tpyu He0OX0AUMOCTH
YMEHBIIIUTE BLIOOPKY.

CaM KDUTHHI Ha TYCThIX HAHHBIX CUUTAETCS OBICTPO. 3aMephl PacKIagbIBAIOTCS II0 KJIeTKaM
pa3MepoM B pafuycC MOMCKA, ¥ B KaXKI0H siueriKe nepebuparTcs TONbKO COCEIHNE KIIETKH, a He BCSA
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QQ-rpadmk ownboK: Kak YuTaTb hopmMy

Hopma

TouKM Ha AVaroHanu.
OWKBKKN HOpMankHbI - hopma
pacrnpeneneHus B Nopaakxe.
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Puc. 16: YeTripe TunuuHbx Buma QQ-rpaduka oCTaTKOB: HOpMa (TOYKHU Ha AUAroHallu), TSXKENble

KBaHTUNK ownbok (z)

KBaHTUNKM owmnbok (z)

Ta)KEnble XBOCTHI

81 KoHuel 3arubaioTcs (S).
KpynHeix npomaxoe 6onsue,
6 4YeM Mnpu HopMme,
4 7 -
2 <
0 <
_2 .
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=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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BBIGOpKa. Ha cTa mectumecsaT TeICS4YaxX ITMKETOB 3TO Oallo ‘-IeTpréXKpaTHOG YCKOpEHHue, HpI/I‘IéM
0T60p OCTaETCs TOYHBIM U OIleHKa He MEeHSIeTCSI.

Ecnu maHHBIE CTYIEHB HEPAaBHOMEPHO, 3afaiiTe HeoOs3aTeIbHOE TI0JIe BECOB Wt U3 HHCTPyMEHTa
1.01 Jexnacrepu3anusa. Metpuku ME, MAE, RMSE, MSDR u R Torma cuuTaioTCs B3BEIIEHHO, U
TJIOTHBIN KYCT CKBa*KWH He HOMUHUPYET B OlleHKe KauecTBa. CaMa olleHKa leave-one-out mpu aToMm
He MeHsSEeTCsI, B3BEIINBAeTCs TOJILKO CBOJKA.

1.08 Kpocc-Banugamusi metoga (LOO)

CKONB3AIIMI KOHTPOJIb AJIS MeToOa TPUOVPOBaHUS, KPUTHHTAa WM MHUHWMAaJIbHOU KPHUBUIHHL.
Kaxpmast mpoBepsieMasi TO4YKa II0 odyepenyu UCKITI0YaeTCs, e€ 3HaueHue NpeacKa3biBaeTcsd MEeTOoOM
II0 OCTAJbHBIM TOYKAaM M CpaBHHBaeTcs C ¢akToMm. [Io ommbKaM CYHUTAIOTCS METPUKH, U ITO
00BbeKTHBHAS OlleHKA KavyeCTBa METO/a, a TakKKe CIoCco® CpaBHUTb METOALI MeXAy COO0¥ Ha CBOUX
OAHHBIX.

HUnacTpyMeHT oTnudaetrcs oT 1.07 Kpocc-Bajiupmanusi BapHOrpaMMBbI. Ta mog0upaeT MOMEITh
BapUOrpaMMEI OJII KPUTHHTA, @ 9Ta CPaBHMUBAET METONBI TPUANPOBAHUS KaK TaKOBEIE U paboTaeT B
TOM YHCJIe OJII MUHMMaIbHON KPUBU3HEI.

Metpuku 3meck Takue - ME (cmemenue, 6nmuxe Kk 0), MAE u RMSE (menbme - jnyurre), R
(koppensauus oneHku u ¢akTa). s Kpuruura gononuutenabHo MSDR (6m1uxke K 1, ecnu Maciitad
CcTaHOapTHOU omubOKM amekBaTeH). Ha rpaduke omeHka/dpakT gBe JIMHUU, cepast OuaroHanb 1:1
(upeamn) u cuHssa nuHus perpeccun Best Fit. E€ HakJIOH, CIBUT U yIOJI BHIBEIEHEI B METPUKH KaK
WHOWKATOP YCJOBHOI'O CMEIeHUs 10 Aualna3oHy. HakK/JIoH OKOJIO egUHHILI O3HadaeT, YTO MEeTo[,
OIMHAKOBO TOYEH Ha HM3KUX U BBICOKUX 3HAUYEHUSX, a HAKJIOH MEHbIe eqUHUIIL - YTO BHICOKHUE
3HaYeHUs 3aHNKAI0TCs, @ HU3KKE 3aBhIIIaI0TCsI. ITO PETPECCHU K CpeIHeMY, XapaKTepHas ITIOONINCH
Cr7laXkMBaloIUX METOMOB.

ITo o6pa3ny Surfer moctymHel Tpu Belqu. CaydadHasi BHIOOpPKa u3 N TOYeK YCKOPSIeT KOHTPOJIb
Ha OONbIINX [OAHHEIX, IPU 3TOM B OLEHKE KaX[OOW TOYKM y49aCTBYeT BCS BEIOOPKA, a He TOJIBKO
MMOJIMHOXKECTBO. ®PUIBTP OOJIAaCTH OTPAaHWYMBAET IIPOBEPKY IIOH00JIacThI0 II0 OXBAaTy M IIO
3HAYEHUIO Z, TOJIe3HO, YTOOH He CUUTATh KOHTPOJTh B U3BECTHHIX aHOManusx. Bydep uckaoyeHus
mo X u Y yOupaeT U3 OIEeHKU TOYKH B IPSIMOYTOIbHUKE BOKPYT IPOBEPSIEMOM, 3TO HYXKHO [
CTYWIEHHHIX KJIACTEPOB, MHAYUE OLIEHKA IIPOCTO MOBTOPSAET OJIMKAMIIEr0 cocena.

[TapameTp

HazHaueHue

ITo ymonmyaHuio

TouykHM CO 3HAYEHUSIMU

[Tone 3navenus Z (IycTto = U3
TeOMeTpHUN)

[Tone HOMEpPA CKBaXKUHEL

[TpoOwI.

Yucnosoe noe. Ilycro -
oTMeTKa 0epéTcs u3 Z TOUKH.
IIns mopmucey B OTYETE.

MeTtoqg Kpurusar unm MUHUMaIbHas Kpuruur
KpPUBH3HA.

[TpoBepsieMEIX TOYEK 0 - aBTO, min(N, 100). 0

Bydep uckmwouenus no X, Y [TpsMOyTONIBHUK BOKPYT TOuku, O
coceliu B HEM He y4aCTBYIOT.

[TapaMeTpEl KPUTHUHTA BapuorpamMma u Iouck (kKak B -
1.02).

[TapaMeTpHl MUH. KPUBU3HEL OxBarT, s4elika, HaTIXeHUe, aBToO

(dot.) IIOpor, UTEepalunu.

[IpoBepPATH TOIBKO B OXBaTe O6macTth KoHTpOonsg o X/Y. Be3ge

(Oom.)

[TpoBepsaTs npu Z B guana3oHe OO61acTh KOHTPOJIS 11O HeT

(Oom.) 3HA4YeHHIO.

3epno I'CY ([ot.) 151 BOCIIPOU3BOUMOCTH 0
BBIOOPKH.

OmubKM KPOoCC-BanumaIiuu

Crnoit Touexk c nmonaMu GakTa,
OLIEHKU U OIINOKH.
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[TapameTp HaznaueHue

HTML-oTuéT

ITo ymon4aHuUIO

I'paduk onenka/daxr,
TUCTOTPaMMa, METPUKH.

MO YMOTYaHUIO

[ MUHUMaNbHONW KPUBU3HBI MepPeolleHKa KaXXAoW TOYKM MIOET C TEIJIOTO CTapTa OT IIOJIHOTO
pelleHus, IIO3TOMY OOUH NPOXOX cuuTaeTcsa OvIcTpo. Ha odyeHb Goybinux BeIOOpPKax yMeHbIIAUTe
KOJIMUYEeCTBO IIPOBEPSAEMEIX TOYEK.

ITone BecoB wt u3 1.01 [TeknacTepu3amnmusi paboTaeT 1 37eCh Tak ke, Kak B 1.07. B3pemmBaeTcsa
CBOJKa METPUK, a caMa OIleHKa leave-one-out He MeHseTCS.

1.09 ITpuMmep CKBaxkKuH (IeMo0)

HHCcTpyMeHT GopMUPYET TOUEYHBINM CJIOM CO CIIyYalHBIMU KOOpPAUHATaMU U TpeMs IoasaMu. Ilone
roof Hecétr abCOIOTHYI0O OTMETKY KpPOBIM Iytacta, nojie thick momrHOCTh, Mome X comepzKaHue
YCJIOBHOTO KOMIIOHEHTa B IIPOIIeHTAaX.

HOrara3oHbl KPOBJIX U MOIITHOCTH 3aldaHEI I10 06pa31.[y IIPOMEHIIIJIEHHOT'O IIJIaCTa KpH, U CJIoH HYXEH
o1 06y‘-IeHI/I$I U OJid IIPOBEPKHU KPUI'NHIQ, U30INHUHN U KpoOcCC-Balugalnun 6e3 pealbHBIX JaHHBIX.

[TapameTpsr:

[TapameTp

YTo 3amaéT

[To ymMom4aHuio / COBET

O6sacTh (3KCTEHT)

[IpaMOyToNbHUK reHepanuu
(o cnoro, XOJCTY,
KOOpIAMHATaMU, PUCOBaHUEM).

KonnyecTBO CKBaxkKuH CKOJIBKO TOY€EK CO3IaTh. 300
MuaMMYM / MAaKCUMyM IInana3oH comepXaHus 0/50
3HaueHUus X KOMIIOHEHTa.

I'magkocTh (DoJist oxBaTa) Papguyc Koppensiuuu Kak JoJs 0.15
oxBarTa: 0O0JIbIlE - KPYIIHEE
IISITHa».

KpoBnsa, MomHOCTh: MUH/Makc  [Tuama3oHwl nojei roof u thick. xkaxk y Kpll

(Oorm.)

Hons warrera (Jor.) Homnst mucnepcuu Ha 0.35
KOPOTKOMacCIITaOHEIN NIy M:
0oJIbIle - HUXKEe
IPencKa3yeMOCThb.

Io6aBUTL KaTeropuanbHOE [Tone mintype (CUITBBUHUT, BBIKIJI.

rojie MUHTHUIIA 3aMelleHue) Ois
MHOWKATOPHOTO KPUTHHTA.

IToGaBuUTH mOJIE HAIIOPa [Tone head ¢ pervoHanbHEIM BBIKJL.
VKJIOHOM [IJI TpafiieHTa
IIOTOKA.

Oo6aButs monsga K u T u Hamop Hamop u nor-uopmanbHEIe K BBIKII.
(M/cyT) u T = K-MOIIHOCTS OIS
yOenbHOTO pacxopa (dapcn).

3epno I'CY ([or.) Bocmnpou3BogouMoCTh 0

CKBaxXKUHEH (HeMo)
[ToBepxHOCTH apetida (pacTp)
+ mosie dz

resepanuu. 0 = ciy4arHo.
BeIXOOHOIM TOYEYHBIN CJIOHN.
BriiounTe BHIBOL - IIOJIYYUTE
pacTp s u none dz ams
BHeIITHEeTo gpetida.

BBIKJI. (IIPOTIIYIIIEH)
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HpI/I 3allyCKe B 2XKYPHaAJI BBEIBOOUTCA CTAPTOBAsd BaAapUOIrPdaMMa - CYMMapHLIfI CHIJLII, ONMU3KUH K
OUCIIEPCUU ONAaHHBIX, HAIT€T U paguyc.

BapuorpaMmma 3THX HaHHBIX BOCCTAHOBHMMA, IO3TOMY Ha HUX yAOOHO IPOUTHU BeCh IIUKJI. ITocTpoiite
rpup B «2D Kriging», 3aTeM U30IMHNY, 3aTEM IIPOBEPhTE ITapaMeTPEl KPOCC-Balumalnei.

Heobsi3aTebHbBIE TTOJIS JIO6aBJ'I5IIOTCH TaJIKaMU U HY2KHBI 0TI 06y‘{eHI/IH CME2XKHBIM MHCTPYMEHTAM.

[Io06aBUTH KaTeropuajibHOE MMoJjie MHHTHIIA TaET ojie mintype ¢ GOHOM CUIbBUHUTA U OYaraMu
3aMellleHUs, paCCYUTAaHHOE Ha KaTeropuasbHBEIN UHINKATOPHBINA KPUTHUHT .

[doGaBuUTH MoJIe Hamopa AaéT mojie head ¢ BEIpaXkeHHBIM PETUOHAJIFHEIM YKIoHOM. Kpuryiite head,
MofiaiiTe pacTp B MHCTPYMEHT MMOTOKA, ¥ CTPEIKK MOUAYT BHU3 II0 CKJIOHY Hamopa.

BriBog IToBepxHOCTH aper@a CTPOUT OTHEIbHBIM PAaCTPOM IJIafKYI0 CTOPOHHIOIO ITIOBEPXHOCTS S,
W3BECTHYIO BCIONY. BMmecTe ¢ Hel nmosABnseTcs none dz, THHEWHO C 5TOU IIOBEPXHOCTHIO CBI3aHHOE.
Ha Takoi mape ocBauBalOT KPUTHHT C BHEITHUM ApetidoMm. Kpuryiite dz ¢ pacTpoMm s Kak gperidom
¥ cpaBHUTe C OOBIYHEIM KpuUruHroM dz. bes sToro BriBofa noje dz He obaBnsieTcs.

lanka Jo6aButh mojsa K u T ¥ Hamop maéT HaAmop W [OBa JIOT-HOPMAaJbHBIX Ioydg. ITome K ato
K03pPUIMeHT GUILTPAINK ¢ Pa3dpPoCcoM Ha HMOPSOKHM, KaK B HACTOSAIIMX OTKadykax. ITome T paBHO
K, yMHOXKeHHOMY Ha MOIIIHOCTh. Ha HUX ocBauBaloT yOenbHBIN pacxop 1o Japcu. Kpuryiite Ku T B
«2D Kriging» ¢ nmpeo6pa3oBanuem In, fo6aBrTe HaMoOpP U MoAaNTe PacTPhl B «YAEJbHEIM pacxom».

ITomns pe3dyneraTa:

ITone Tun YT0 comepKuUT

well TEeKCT Homep ckBaxxuHhl, popMat
SK-0001.

roof YMCII0 AGcosmmoTHas OTMETKa KPOBJIN
IjacTa, M.

thick 4UCIIO MoutHOCTE IITacTa, M.

X YUCII0 CopepzkaHue aOCTPAKTHOTO
KOMIIOHEHTa, %.

head 4HCIIO Hamop (mbe3oMeTpuyecKuu

ypoBeHb), M. C rajiko¥ Haropa
uny rankou Ku T.

K YUCIIO Kosadpdunuent dunsrpanmm,
M/CyT (JIOT-HOPMaabHO).
Tomnbko c rankou Ku T.

T YU CJIO BomonposogumocTts T =
K-moutaocTs, M2/cyT. ToIbKO C
rankou Ku T.

mintype TEKCT MuHepanbHBIN THUIT
(CUNIBLBUHUT, YaCTUYHOE
3aMelleHue, KaMeHHas COJIb).
TonbKO C TaJIKOW MUHTHIIA.

dz YHUCIIO 3HayeHMWe, TMHENHO CBSI3aHHOE
C ITOBEPXHOCTHIO Apeda.
TonbKO IIpH BKIIIOYEHHOM
BBHIBOJIE TIOBEPXHOCTH Opelida.

HaGop mose#l 3aKphIBaeT BCe MHCTPYMEHTHl miaruHa. MHTepmonupy#Te roof u thick oObrYHBIM
KPUTUHTOM, X - C TpeHAoM, mintype - mHoukaTopHbIM, head, K u T - rugporeojorudecKuMu
UHCTPYMEHTaMH.

ITonHBIM TIepeydeHb OJIEN BLIXOOHBIX CJIOEB - B MpUI0okKeHUN CKBaKUHBI (aemMo) (pa3pen «Ilomns
OeMO-CJIOEB» B KOHIIe PyKOBOACTBA).
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1.10 ITpuMep reodpu3ndeckux npodmwien (memMo)

UHCTPYMEHT CO3MAET TOYEYHBIN CIOM reodusmueckux mpodusiei s o0ydeHus U MPOBEpPKH 0e3
peanbHBIX HaHHBEIX. CTPOSTCS HECKOJIBKO MTapajUleIbHEIX Ipoduiel ¢ nuketaMu. [IpemycMoTpeHo
IOBa pexuMa.

JnekTpopa3Beaka. Boons nmpodunel 3afgaHbl KaxKyllleecs conpoTuBnenue pk (OM M), moTeHIIam
ectectBeHHOro mons EIl (MB) u Bri3BanHas nonsapusauus BII (MB/B). B pmanrble 3amoxkeHa
HU3KOOMHas aHOMaJIus - OOBOOHEHHAS UJIU 3aMelll€éHHasA 30Ha. B Hell pK IIpoBanuBaeTCsa ¢ POHOBEIX
mecsaTkoB OM'M pmo emuuul, a EIl maér oTpuUaTeNnbHBIM MHUHUMYM. Takoe IOBeleHHE OTBeYaeT
IIPOMBICIIOBOM IIpaKTHKe. HauMeHbIIMe CONPOTHUBIEHMS XapaKTEepPHHI OJIS OCaNOYHBEIX IIOPOL,
TOTHa KakK COJIb, TUIIC U aHTHUAPUT, HAao00pPOT, BRICOKOOMHEI, @ OOBOOHEHUWE M 3aCOJIEHWE YBOOSAT
COTIPOTUBJIEHUE BHMU3. AHOMAJIUS 3aJaHa KOMIIaKTHLIM IISITHOM, a He II0JIOCOM, M03TOMY TpPOoQUIn
He CUHXPOHHEI, ¥ IIPU UHTEPIIOIAIIUY BUOEH JIOKaJIbHEIN OYar, a He CIJIOIIHAS JIeHTa.

Ocemanusi (Myjabaa). 3HaYeHUe - ocefanue (MM) B BUIe MYJIbObl COBUKEHUS Ha[d OTPabOTaHHOM
TIIJIOIIAIbIO, IT0 HECKOJIPKUM TypaM HabogeHni. Mynnbaa yroy0asieTcst OT Typa K TYPy ¥ OTpaHUYeHa
10 MOTYJIIO OBYMS MeTpaMu. 3HaK eqUHbBIN, BHU3 (OTpULATENbHOE) MIN BeJIMYUHA (II0JIOKUTEILHOE),
mo BeIOOPY. ITo KpasiM CTPOTO HYJHM - B CTOPOHE OT OTPabOTKU ocemaHus HeT. [Io ogHUM mUKeTaM
MOZKHO ITOCUHUTATh Pa3HOCTh settle Mexxny TypaMu ¥ ITOMy4YUTh CKOPOCTb OCENaHUsI.

Pab6ouwnit 1K moBTOpsieT ocHOBHOU. [Tone rho_k (unu settle) uHTepPIOIUPYETCSI HHCTPYMEHTOM
1.02 2D Kriging mn60 MUHUMaIbHONW KPUBU3HOM, MO TPUAY CTPOSITCS U30JIUHUU UHCTPYMEHTOM
1.04, u aHoManus OKOHTypuBaeTcsd. [lojle Sp MOXKHO HHTEPIIOJIUPOBATh TaK K€ U CPaBHUTH
muaumyM EIT c mpoBanoM pk. ITone rho_true (unu settle_true) - 3anoxxeHHoe 3HaYeHUe 6e3 1IyMa,
3TajI0H OJI IPOBEPKU TOYHOCTY MHTEPIIOJISAIINH.

Kle"HHF HJIA MHHHMaJIbHasi KPUBHU3Ha

Teodpusnueckue mpoduayd - XxapaKTepHBLIH CiIydai OjIsi BEIOOpa MeToma MHTEPIOSIuu. JaHHBIe
IJIOTHHIE BOOIb IpPoduiied M pa3pekeHHble MeXAy HUMH, a caMa Beln4YWHa (COMPOTHBIIEHHE,
nmoteHnyan) GU3nYecKy rinajgkas ¥ HempephiBHAs.

KpuruHr B TOYHOCTM OTpa)kaeT HEepPaBHOMEPHOCTh CeTH. be3 HaCTPOEHHONW aHW30TPOIUUN
BapUOTPAaMMBI OH TSHET CTPYKTYPY BOONL JIMHWH CBEMKH, W TIOJIE PACIafaeTCs Ha ITOIOCH
BIOJIb TUKETOB.

MunuManbHasi KpuBu3Ha 1.03 HaBsSI3BIBAeT TIaKOCTh M CIIHMBAET pPa3pPO3HEHHBIE NPOGUIA B
CBSIZHYIO IIOBEPXHOCTE. [IJ151 MPOPUIbHON CHEMKHU U IIOTEHIIMAJIBHBIX ITOJIeH OHa OOBIYHO ITOOXOOUT
Jydiie.

To Ke OTHOCHUTCH K IIOJII0 SPp. MI/IHI/IMYM EII IIPOABIIAETCA LEJIbHBEIM TEeJIOM, a He CTOJ'I6I_IaMI/I.

fApue Bcero pa3Hulla BUOHA Ha ocefaHuAX. Mysnbaa COBUKEHHUS 9TO KOMIIaKTHAs OCECUMMeTPUYHAS
BOpPOHKa. KpuUruHr packaThblBaeT €€ B JIEHTY BHOOJIb Ipodusel, a MHHHMaJIbHasi KpPUBU3Ha
BOCCTAHABJIMBAET Yallly C YETKUM IIEHTPOM.

ITons ¢ npoduneit cTpolTe MHUHUMAJIbHOM KpPUBU3HOU. KpUTMHT OpuUMeHsANTe Torma, Korma
QHM30TPONUSA BApUOTpaMMbl HAaCTPOEHAa IIOJ TeOMETPUIO CETH.

O6macTh 3aJaéTCcsl 9KCTEHTOM. PexXuM, muama30HBI, KOJIMYECTBO TYPOB U OTMETKY IIOBEPXHOCTHU
MOZKHO MSMEHUTH B pa3gesie JTOOJITHUTEIBHO.

[TapameTp Yro 3amaér ITo ymonmuaHu1o
O6sacTs (9KCTEHT) ['paHuIlEl TeHepaluu. -
Pexum JIeKTpopas3Benka uiu OneKkTpopas3BenKa
ocefaHus.
KonmuuecTBo nmpodunei CKOIBKO ITapaiielbHbIX 4
npoduer.
[ITar nuKeTOB, M Paccrosaaue mexny nuketamu. 20
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[TapameTp YTo 3amaéT ITo ymonmuanuio

®onosoe px, Om-M (Hom.) ComnpoTuBneHuE BHE 60
aHOMAaJINH.

MunuMmaneHoe pK, OM-M (Hor.) CoIpoTHUBJIEHHE B IIeHTPEe 10
OSITHA.

Awmnnutyga EIT, MB ([Tor.) 'my6una muaumyMma EII, -100
00BIYHO MeHbIe 0.

Awvnnutyna BII, MB/B (Hor.) BricoTa anomanuu BII. 15

[Iym px ([dot.) IOons pasbpoca B 0.06

jor-mMacurrabe.
MakcuMasibHOE oceflaHue, MM [ myOMHa MyJbpAwl B mociegaeMm 400

(Jot.) Type.

KonuuecTBo TypoB ([om.) CKOIBKO LIMKJIOB AJIS pPeKuMa 2
ocegaHUMH.

3HaK ocemauusa (Iom.) BHu3 (oTpullaTenbHOE) UITU Buus
BeJIn4YMHa (II0JIOXKUTENbHOE).

OtmMmeTka: 6a3a u amriuTyga, M [lnaBHBIN pebed 1201 15

(Oom.) IIOBEPXHOCTH.

leodpusuyeckre npoduu Croit TO4YEK C MOJISIMH. -

ITonst anekTpopa3BeaKu:

* profile - Homep npoduns;

* picket_m - mukeT B MeTpax OT Haudana Ipoduis;
¢ pk - metka I1IK, Hanpumep ITK5+20;

* Z - OTMETKa IIOBEPXHOCTH, M;

* tho_k - px, OMm'Mm;

* tho_true - pk 6e3 1I1yMa;

* sp - EIl, mB;

e vp - BII, MB/B.

INons ocemanuii - profile, picket_m, pk, tour (Homep Typa), z (0TMeTKa, M), settle (ocemanue, MMm),
settle_true (ocemanue 6e3 myma).

1.11 Bpe3Ka nmoapoOHOH MOBEPXHOCTH B PErHOHAIBHYIO

NHCTPYMEHT CIIMBAET [BE MHOBEPXHOCTH ONHOW BENIWYMWHBEI B OOHY, HMOOPOOHYIO Ha yYacTOK U
peruoHanbHYyI0 Ha BCIO OKPYTy. 3ajada IIOBTOpPSAETCHA Yy TomorpadgoB M THAPOJIOTOB - AeTalbHas
ChbEéMKa B OTKpHITYyI0 LIMP, - HO oT penbeda He 3aBuUCUT. KyCcT pa3BeOOUYHBIX CKBAaXWH B
peruoHanbHyl0 MOMeslb KPOBIM IIJIacTa, HEeTaJIbHBIM y4YacTOK OIIPOo0OBaHUS B OOIIyI0 KapTy
copepzKaHUM - yCTPOUCTBO TO XK€, BeJIMUNHA JIIo0ast.

Ha BXOO UOYT OABa pacCTpa U IIOJIUT'OH 30HEI BPE3KH. Ha BEIXOOE OOWH PAaCTpP B 3aJaHHBIX OXBaTe U
pa3peleHun.

[TapameTp Yrto 3amaérT ITo ymonm4gaHuio / COBET
[TompoOHas MOBEPXHOCTH Pactp yuactka. Ero cetka -
CTAaHOBUTCS paboyen.
PeruvonanbHas IOBEPXHOCTH Pactp okpyru. IIpuBogurcsa K -
CeTKe IMOgPOOHOI].
3oHa Bpe3KU (IIOJITUTOHEI) I'me ocTaéTcsa mompoOHas -

ITOBEPXHOCTh. [JonKHa OBITh
yXKe e€ MOKPHITUS.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

[MMupuHa nmepexona, s4YeeK Koms110, B KOTOPOM OJHA 4
peruoHanbHOM ITOBEPXHOCTHU ITOBEPXHOCTH IEPEXOIUT B
OpPYyTyIo.
CHsTHE CHCTEMAaTUIECKOT 0 MepuaHa 110 KOJIbLLY, MeOuaHa
pacxoxXpaeHus HaKJIOHHAA IJIOCKOCTh UJIU He
CHUMAaTh.
OxBart pe3ynbTaTa ITo peruonanbpHOM, IO 110 PETHOHAILHOU
ITOOPOOHOM UK 3adaHHBIH
BPY4YHYIO.
Adelika pe3ynbpTata 0 - Kak y moapoOHOH 0
[IOBEPXHOCTH.
[Ipenmen pa3mepa pe3yibTaTra, Brlmie Hero UHCTPYMEHT 50
MJIH sST9eeK (mor.) OTKa3blBaeTcs paboTaTh.
MuHMMyM sS49€€eK IIEPEKPBITUA  HwuzKe 3TOro 4yucia rnonpasKa 200
(mom.) CYHMTAETCS HeHaOEKHOM, u 00

9TOM ITHUIIIETCS B XKypHa.

IIBe CTyIleHH, © OHH PA3HOH MPHUPOILI

CHucreMaTH4YeCKoe pacxoxkaeHHe. Y penbeda 9TO pa3Hble BEPTUKAJIbHBEIE CUCTEMBI. ITogpobHast
ChEMKA UOET B MECTHOM, OTKPLITEIE HAaGopHI B reounHoi - COP30 ma EGM2008, SRTM Ha EGM96.
PacxoxpeHre u3MepsieTcss MeTpaMM M OOMHAKOBO IIO0 BCEMY y4YacCTKy. Y T'e€OJIOTUU TO XKe MEeCTO
3aHMMAIOT pa3Hble METOOUKHU YBA3KU, Opyras onopa OypeHus, ollpaBKa Ha KEPH MPOTUB KapoTazKa.

Crnagute ero Henb3si. CriaguTcs Kpal, a BCS pPeTruoHaANIbHAS YacTh OCTAHETCS IOOHSTOU
WJIM ONYIIEeHHOM, u BomocOop moemeT. ITosToMy pacxokpeHVWe CHHMAETCS 3apaHee, IO KOJIBIY
IIePEeKPHITHS BOKPYT 30HEI BPE3KH, I'le 00e IIOBEPXHOCTHU €CTh.

Bepércst memmaHa, a He cpefgHee. B KOIbIIO ITOIIAAalOT KPBIIIH, KPOHBI, OMWHOYHBLIE CKBAXKWHEI,
¥ yV pajapHbIX HaAOOpPOB 3TO BHIOPOCH B HeCSTKH MeTpoB. CpemHee OHM CMECTST, MeOguaHa
ycTouT. HaKJOHHAs MJIOCKOCTh HYXKHa TaM, I'l€é Y4aCTOK BBITSIHYT Ha [ECSATKU KUJIOMETPOB U
MoIpaBKa yCIIeBaeT U3MEHHUTHCS IO TIoanu. Ilepen MOAroHKOM BEIOPOCH! KOJIbIla OTCEKAIOTCS I10
MTPOIIEHTUIISIM.

Ha mocTtosHHOM PacCxXoxXIeHnrn MeldraHa KU IIJIOCKOCTHE OaloT OHHHaKOBBIﬁ pe3yibTaT, U 3TO He
ommbka. II1mocKoCTh 110 KOJIbLy C HEeN3MEHHOM HEeBSI3KOU BEIPDO2KOAETCA B KOHCTAHTY. Pazuuiia
MeXOy peXHuMaMU IIOABIISAE€TCA TOJIBKO TdaM, I'’lé PaCXOXKIOeHHue MeHAEeTCs I10 IIJIOIIanu. HonpaBKa
MMUIEeTCA B 2KYPHaJl YMCJIOM, II0 HEMY UM BUOHO, YTO ITPOUCXOOUT.

Tpetuii pexxuM, «He CHUMAaTh», Hy?K€H TOTa, KOrfa 00e ITOBEePXHOCTH 3aBeJOMO B OTHOM CUCTEME U
ITpaBKa TOJIBKO BHECET omubKy. Tak 6biBaeT, Korga rmoapoOHas u peruoHanbHass MOIEeId HOCYUTaHbI
U3 OOHUX U TEeX JKe CKBaXXUH. B JXypHas IIpu 3TOM BCE PaBHO BEHIBOOUTCS MeauaHa I10 KOJIbIY, U €CIIU
OHAa 3aMEeTHO OTIHMYHA OT HYJISI, BLIOOP CTOUT IePEeCMOTPETh.

HecoBnanenue ¢opMm Ha crTbIKe. 3mech paboTraeT Bec, a He BHIPE3aHHOE OTBEPCTHE C
TocJienyoollel uHTepnossnued. BHyTpu 30HBI BeC MOApPOOHON enuHUIla, 3a OydhepoM HOIb, B
KOJIbIle TIJIaBHBLIM Tepexopn mo ¢GYHKIIMK C HYJIeBOM IPOM3BOMHOM Ha KOHIAX. Ilepexop BHIXOOUT
TJIagKUM 110 IOCTPOEHUIO, a He 10 (PaKTy CrilaXkuBaHUd, U B I1I0B He ITolajaeT ¢opMa, IpuayMaHHas
VHTepHonasuuen. JIMHEeWHBIN TepeXxoy fajl Obl IIePeJioM YKJIOHA POBHO Ha TPaHUIlE KOJIbla, TaM, TOe
€ro U BRICMaTPUBAIOT T'UAPOJIOTH.

OxBaT u pa3pelneHue pe3yjibTrara

OxBaT IO yMOnYaHWIO OEPETCS II0 PErMOHAJIbHOW ITOBEPXHOCTH, IIOTOMY YTO CIIWBKY AEJIaoT
pamu Bced OKpy»Kalolllell TEPPUTOPUH, a He panu ¢pparMeHTa mof Yy4acTKoM. MOKHO B3SITh OXBaT
TTOPOOHOM UK 3afaTh PaMKy BPYYHYIO.
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Auelika 3amaéTcs OTHOENIbHO, ¥ Ha OOIBIIIOM OxXBaTe 3TO 00s3aTenbHO. [TogpoOHasi chéMKa ObIBaeT
CaHTHUMETPOBOM, a PETrHOHabHA - TPUAIATUMETPOBOM HA AECSITKH KuiaoMeTpoB. CIIMBKa B IIare
MoOgpoOHOI Majla Obl PacTp, KOTOPOro He ObiBaeT. IIATbOecsT KHJIOMETPOB MpPH sS4YelKe IIATh
CAaHTHMETPOB 3TO TPUJIIMOH s4eeK. [Ipu suelike B METP OCTAHETCSH [OBa C IIOJIOBUHOU MHUJIIHApPIA,
IIPU ISATH MeTPax CTO MHJIIMOHOB, IIPH TPUILATH - MEHBIIIe TPEX MUJIIMOHOB.

IMosToMmy mepen paboTOl CYUTAETCS pa3Mep Pe3yabTaTa, U IPU IIPEBHIIIEHUY Tpeaeia HHCTPYMEHT
OTKa3biBaeTcsi paboTaTb, Ha3BIBas IOOXOMAINYI0 sTueiKy. [Ipemern 3ama€Tcss B HOMOIHUTEIbHBIX
ImapaMeTpax, II0 YMOTYaHHUIO MAThIECAT MUJITHOHOB SSUeekK.

IMompoGHOCTL BHYTPY 30HBI BPE3KU OTPaHNYEHa SYEHKOM pe3ynbTaTa, a He CbEMKOM. CaHTUMETpPOBas
ChEMKa B ISITUMETPOBOM TpPHe HAaCT IATHMETPOBYIO0 MOOPOOHOCTh. ECc/iu HyXKHa BCS OeTalbHOCTD,
Cy3bTe OXBaT [0 OKPECTHOCTEH ydJacTKa.

IMpu yKpymHeHWU moapoOHas IMOBEPXHOCTL OCPEIHSETCS, a He BhHIOMpaeTcs IO y3/maM. Bribopka
OepeT 3HaUYEHUE B y3JIe U TepPseT BCE, YTO OBII0 MEXKOy HHUMHU, a Ha IMOoApPoOHON CHEMKE 9TO U €CTh
cama TTogpoOHOCTb.

O0e moBEePXHOCTH PEKYTCS II0 paMKe Pe3yIbTaTa U IIPUBOISATCS K €eT0 CeTKEe BMECTE C IIyCTOTaMu. Y
ILIMP mycToTa moMedeHa CIIy2KeOHBEIM 3HaUEHHEM, 1 eT0 00s13aTEJIbHO OITI03HAaTh, MHAYE OHO HUIET B
pacyéT KakK HACTOsIIas OTMeTKa. KOnbIlo mepeKphITHS HaXOMUT JaHHbIEe TaM, TTle UX HeT, IolIpaBKa
TepseT CMBICJI, a Ha BUJ PacTp IIPU 3TOM IIPOCTO BCTaBjieH 6e3 mepexoa. B xKypHam NUmeTcs g0
siYyeeK C JaHHBIMU YV KaXXOoM ITOBEepPXHOCTU. [Tomo3puTenbHo OOJIbIast OoIs ¥ IoApoOHOM 03HAYaeT,
YTO MyCTOTa B €€ (dalile He ToOMeUYeHa, ¥ 9TO HaJlo MOMPABUTh 0 CIIHNBKH.

Y HaKJIOHHOM IIJIOCKOCTH B JKypHall UAYT €€ KpaliHhe 3Ha4YeHHUs II0 II00. IIJI0CKOCTh CUHUTaeTCs
10 KOJIBITY BOKPYT y4acTKa, a IPUMEeHseTCsS KO BceMy oxBaTy. Ha O0IbIIIoN paMKe OHa MOXKET YUTHU
maJjieko 3a Mpefesibl TOTO, YTO BUesa, IT03TOMY ecjiu pa3dpoc MoIpaBKu 3aMeTHO OoJbllle caMoro
pacxoxpeHus, 6epute MeguaHy.

30Ha BpEe3KH JOJIZKHA OBITH YK€ ChbEMKH

KomnbI10 mepekphITHs 6ePETCS CHAaPYyKHU 30HEL. Eciu mogpoOHble JaHHEIe 00PEIBAIOTCS POBHO II0 HEH,
MIEePEeKPBITHUS HET U PacX0XIeHue CHATh He 1o YeMy. MHCTPyMEHT rOBOPHUT 00 3TOM IPSIMO M MOJT4a
He CIIMBaeT. MonmdyanuBasi CIIMBKa faja Okl CTYIIeHb BO BECh AAaTyM, a Y3HaJu OBl 0 HEeH Torma, Korma
Ha IIIB€ BCTAHET II0TOK.

OTcioma mpaBuio. PucyiiTe 30Hy Bpe3KH BHYTPH TTOKPHITUS MTOAPOOHON CHEMKH, C OTCTYIIOM XOTST OBI
B IIIMPUHY Iepexoma.

YTo mucars B 2KypPHA/I 1 Ha 4YTO CMOTpeThb

I/IHCprMeHT COOGH.[EIE,‘T YeThIpE€ BEJIMYUHEBI - KOJIMYECTBO A4YE€eK IIePEKPBITHUSA, PACXOXKIEeHHe OO0
IIOIIPAaBKHU C MeOuaHOU u pa36p0COM II0 IIPOLIEHTHUJIAM, OCTATOK ITIOCJIe IIOIIPABKHU U IIepellag MexXOy
COCeOHUMM sTueKaMU, OTHOEJIbHO B IIIBE U I10 OCTaJIbHOMY IIOJIIO.

IMocnepusist mapa U eCTh Mepa MpuéMKHU. Ecy cIIMBKa yaasach, Ieperaj B IIIBe He BHIAEJISeTCS Ha
(doHe obriuHOTO penbeda. Ha nmpoBepoyHoil clieHe co caBuroMm 12.4 M py4yHas CIIMBKA JaBajla Ha
1Be ycTyt 14.5 M, MHCTPYMEHT Ha€eT 2.6 M ripu ¢oHe moins 2.55 M. Korpa 1m1os 3ameTHO 6onbiiie ¢poHa,
9TO IHUINETCS B XKypHAJI IPenynpexRaeHneM, U oOBYHO PAaCX0XKOEeHNEe CHITO HEBEPHO WU IIEPEXO0N
CJIMIIKOM y3KHU.

IIporanel BHYTPHU IMOOPOOHOM MOBEPXHOCTH 3aKPHIBAIOTCS PETrMOHATBHOMN, OTOEILHOTO 3aIll0THEeHU S
He TpebyeTcH.

OTcioma BaXXHOE OTJIMYHE OT PYYHOTro crocoba, KOTOPEIM 9Ty 3agauy pernaioT B QGIS, - BrIpe3aThb
OLIPY B PETrHOHAIBHOM 10 Oydepy BOKPYT MAaCKHU, CKJIEUTb M 3allOJTHUTH MYyCTOTYy WHTEPIIONSIINeH.
3]1er ObIPpa HEe BbIpe3aeTCdA BOBCE, U IIYCTHIX A4Y€€K He€ BO3HHUKaAET, B KOJIbLlEe 068 IIOBEPXHOCTH
OepyTcsi ¢ BecoM. MHTepHONALMS B ObIpe mpupyMmaia Ovl popMy, KOTOPOM B HaHHBEIX HET, a BeC
OepéT TO, YTO YKe eCTh C IBYX CTOPOH, U MEHSIET UX HOJIIO.
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U rnaBHoe. CTyneHbKa Ha IIBE BO3HWKAET HE OT crocofa CKIIEHKH, a OT CUCTEMAaTU4YEeCKOI'O
pacxoxkpneHus Mexny Habopamu. Eciu ero He CHATH, IIIOB OCTAHETCS BO BECh JATyM, 9YeM ObIPY HU
3anosHsi. Ha mpoBepoOYHOM CIieHEe 3aKPHITh OBIPY PErHOHAJIbHOM 0e3 CHSTUSA PACXOXKAEHUS HaET
yctyn 14.4 M, a CIIMBKa C onpaBKoy - 1.62 M npu ¢oHe penbeda 2.18 M.

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

1.12 MBA: myinbTHCETOYHBbIEe B-criyTadHBI (TOYKH — pPacTp)

TpeTuii criocob mOIyYUTh ITIOBEPXHOCTH U3 TOUEK, mocie Kpuruura (1.02) u MUHUMaTbHOM KPUBU3HEI
(1.03). YuraiiTe ero BMeCTe C HUMHU, @ HOMEP CTOUT IIOCIeOHUM IIPOCTO MOTOMY, UTO MHCTPYMEHT
TTOSIBUJICSI TIO33KE.

Meton JIu, BonmbGepra u Illuna 1997 roma. Bepétcst rpybasi peméTka KOHTPOJBHBEIX TOYEK, II0
Hel CTpouTcs KyObudeckuil B-crnavis, mpubnuxkaromuil qanHele. [IpubnuxaeT oH rpy06o, IO3TOMY
CUYUTaETCs OCTATOK - PA3HOCTh MEXKIY 3aMepPOM U TeKyIIel ITOBEPXHOCTHIO, - pEIIETKa yOABanuBaeTCs,
M OCTAaTOK HOpHOJMKAaeTCs 3aHOBO. TakK HOET YPOBEHb 3a YPOBHEM, M KaXK[OBIM CIIEOYIONIHH
[IOAXBaTHEIBAET TO, YTO HE CMOT IPEeObIOYIITHIA.

[TapameTp YTo 3amaét ITo ymonmganuio / COBET
Touku c 3amepamu / ITone Bxog. -

3Ha4YeHUs

OxBaT [To ymMoOT9aHUIO IO TOYKaM. 10 TOYKaM

IMTogpo6HOCTL 3amucu B pactp. O
0 - IATHCOT AYEEeK MO OJIINHHOU
CTOPOHE.

Pa3mep sueriku

HauyanbpHas peli€Tka no X, mo Panuyc BnusHuA. Pa3ueie 4un4d
Y 3HAYEeHUS 110 OCSIM HaloT
QHHU30TPOIIHIO.
KonmuuecTBo ypoBHEN I'mapkocte. OguH-OBa AT 8
TPEHI, BOCEMb U OOJIBIIIE
CaxalT ITI0OBEPXHOCTH Ha
3aMepHI.
O6pe3aTh BEITYKJIIOH 3a nmpepenaMu obaka BKJIIOYUEHO
000JI0YKOM TOYEK IIOBEPXHOCTh AEePKaTh HEJIb34.
HuKHs5 1 BePXHSAS TPAHULIEL ®u3nM4YeCKU BO3MOKHBIN IIyCTO
pe3ynbTaTa OuanasoH BeJIW4YuHH. IlycTo -
He OTpaHUYUBAaTh.
3amac BOKpyr o6omouku (mom.) PacmmpeHue oOpes3Ku. 0
OcTaHOBKa I10 HeBsI3Ke ([Oo1I.) [TpekpamiaeT apobaeHue 0
passble cpoka. 0 - He
IPOBEPSATE.
[Ipepen pa3Mepa pacTpa, MJIH  Brlllle HETO UHCTPYMEHT 50

sgyeek (Oorr.)

OTKa3hbIBAETCsA paGOTaTB.

Yem Oepér

CucTteMa ypaBHeHUU He permaeTcs Boobire. KoahGuinmeHT pemeTKy CYUTAETCS SBHO, B3BEIIEHHOHN
CYyMMOM IIO TOYKaM, IIOMABIIMM B HOCHUTEJIb CBoero ciiaiiHa. Iloatomy paGoTa nuHeNHa IO
KOJIMUYECTBY TOYEK, a MaMATh 3aBUCUT TOJIBKO OT pa3Mepa PeIlETKH. KpuruHr Ha KaXmaol sderke
pellaeT CHUCTEMY IO cOCedsM, M Ha OeCaTKe MUJIJINOHOB 3aMEpPOB 3TO HECOIIOCTaBHUMEIE BeIly,
MUJIIHOH ToueK MBA GepéT 3a CeKyHIHI.
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ViupaBjieHue peméeéTrkKaMu

HauanvHas peméTka 3agaéT paguyc BIIMSHUS, U YeM OHa rpybee, TEM OaJTbIlle PACXOOUTCS 3aMep.
Pa3Hoe KOIWYECTBO s4YeeK IO OCSM HAaE€T aHM3O0TPOIMIO - Ha PA3BEIOYHOM CETH, BEITIHYTOU II0
IIPOCTUPAHMIO, 3TO TO, YTO HYKHO, ¥ 3aa€TCs OHO IIPSIMO, 6€3 MOJeI BapUuOoTPaMMEI.

KonuuecTBO ypoBHEH yIpaBiseT TMagKocThio. KaxXbli ypoBeHL BOBOE TOOPOOHEE U BOBOE OIIMXKe
K maHHbIM. OMH-OBa [AOT TIaJKU TPEH[, BOCEMb U OOJIbIIIE Ca’KaIOT MOBEPXHOCTh Ha 3aMePHI.

CasaTHe TpeHaa

KoadduimeHT peméTku cuutaeTcsa GopMysioN, TMHEWHONW 10 3HAUYEHWI0. 3HAYUT OomIubKa pacTéT
BMECTE C BeJIMYMHOM OTMETKH, a He ¢ eé pa3dépocom. TaM, rme HOCUTEIh OOHOCTOPOHHUH - ¥ Kpas
006JTaCTH UK B IIyCTOM MECTe BHYTPH oOJlaKa TOYEeK, - 3HaMeHaTeJIb MaJl, KO3hPHUITMEeHT pa3neTaeTcs
MTPOTIOPITMOHAIFHO CaMOM OTMETKE, ¥ TTIOBEPXHOCTh B TAKOM MYCTOTE HEIPSET K HYIIIO.

KonmuecTBOM ypOBHEU 3TO He HCIPABSETCH, KaXKOBU CIEOYIOUIUN YPOBEHb HacCJlIeOyeT TOT Ke
medekT. BoT mpoBepouHbll mpuMep. Penbed 0KOI0 IBYyXCOT METPOB, BHYTPU IIyCTOM KPYT PaguycoM
250 M. IIpomax B Kpyre goxomun mo 30 M, a B meHTpe BMecTo 199 Brixoguno 169.

I[ToaToOMy MHCTPYMEHT CHMMAET TPEHI MJIOCKOCThIO Mepel MOATOHKOM ¥ BO3BpallaeT ero o6paTHO
B K09Gh(}HUITMEHTH HYJIEBOTO YPOBHS. [IpoMax B TOM »Ke IYCTOTE CTAHOBUTCS MEHBINIE MeTpa.
HacTpoiiku ams sToro HeT. ['e 3HaYEeHUsI OKOJIO HyJ/s, CHSITHE TPeHOa He MeHSeT HUYero, a rae
Oanexo - youpaet omnbKy, TPOMOPIIMOHATEHYI0 CaMOM BETMUYMHE.

OTcioma ke cliefyeT, 4TO oO0pe3Ka BBINMYK/IOH O000/IOYKOM H IPaHHUIBLI 3HAYEHHH IIyCTOTY
BHYTPH 00/1aka He ycTpaHsiroT. O00JI0YKa OTCEKaeT TO, YTO CHAPYKU, a TPAHUILI IPEBPAIIAIOT
sIMY B IIOCKYIO IVIOIIAAKY Ha YPOBHe rpaHuIlbl. POpMy BOCCTAHOBUTE HEYeM, B IyCTOM MeCTe HY2KHEI
OaHHEIE.

Yero He maéT

Hu ommbOKu OIeHKH, HM MOMOelId KOBapHallih, HM BECOB, KOTOPHIE MOXKHO OOOCHOBATH. IJTO
aAnIpPOKCUMAaTOP, a He OLEHINUK, U OH He 3HAeT, HaCKOJIbKO XOPOIl ero oTBeT. Kpocc-Bammmanus
MmeTomna (1.08) 1 kapTa ommbKHu K HeMy HemmpuMeHuMEL. OTCIOfa U TIaBHOe IIPpUMeHeHHne B pa3BelKe
- CTPOMTH UM TPEHI, a OCTAaTKH YTOYHATH KPHUTHHIOM, [JIS Y€Tr0 €CTb KPUTHHI C BHEIIHUM
TPEHIOM.

IToBepXHOCTH TJIagKasi IO MMOCTPOEHHIO, C HEMTPEPHIBHOM MMPOU3BOOHOU. [171sT penbeda U TPEHOOB 3TO
TTIOC, /IS COmepzKaHMi MUHYC. [TMKM CTIa’kKMBaIOTCS, @ Ha MOACYETE 3amacoB 3TO POBHO TO, 3@ YTO
TEeOCTATUCTUKY U PYTaioT.

TouHoOTO IIoIIagaHKsd B 3aMEPEI XKIOAaTh HEJIb34d NazKe TaM, I'i€e NaHHbI€e ITIOCTOSAHHEI. Ha nmocTrossHHOM
3HaYEeHUHU OTKJIOHEHME MIPU OJHOM YPOBHE JOXOOUT OO0 TPETU pa3Maxa, IPU TPEX IMagaeT BOecsaTepPo,
IIPU BOCBMH HCYe3aeT. ITO IIpUpofda MeToma, a He omwubOKa cuéTta. KpaeBble K03GGUIMEHTHI
HemoOuparloT BKJIal, U KaXKObIH CIeOyIOINui YPOBeHb ITIOAXBATEHBAET OCTATOK.

I'parnub pe3yiabTaTa

AHHpOKCI/IMaTOp HEe 3Ha€eT, 4TO COOepzKaHnue He OBIBAET OTPpHUIIAQTEJIBHBIM, Ad O0JIA HE OpIBaeT OOJIbIIe
€IHHUIIbI. Me}Kny 3aMepaMM I'JIagKas IIOBEPXHOCTHE 3a AHalla30H IIPOCKaKHBaeT - 0COOEHHO TaM,
roe pagoM CTOAT CHUJIBHO Pa3HBIE 3HAYEHUd, 1 0COOEHHO Y Kpad obOmaka Touek. Ha JIOTHOPMaAJIBHEIX
OaHHEBEIX BpOoOe COI[ep}KaHI/Iﬁ OHa JIETKO YXOOUT Ha IIOJITOPEI TEICAYM HUM2XKE HYJIAd.

FpaHI/ILII:I CPe3arT Pe3yJibTaT K (l)I/I3PI‘-IeCKI/I BO3MOXKHOMY. Cpe3 BO3BpaAllla€T 3HA4YE€HHUEe K I'PDaHUIIE,
1 OH XKe IIPHU3HaK He6narononqu{.

B XypHaJl MUITEeTCs, CKOJIBKO TYeeK Cpe3aHo CHU3Y U CBEPXY, KaKyIo MO0 IIJIOMIaal 9TO COCTABUIIO
¥ HACKOJIbKO HaJeKO yXOfuja IMOBEPXHOCThb. ECIM K TpaHHIle IpHUXKaTa AecsATas JacThb IIIOIIamu
u OOJbIlle, TaM ITOBEPXHOCTL He OlIEHEHa, a cpe3aHa. 3aMepoB PSOOM HET, U CIIaliH BemeT cebs
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IpOu3BOJIbHO. [IoMOTaeT 34ech He TPaHUlIa, a PEeIIETKa orpyoee, MEHbIINM KOJTUYEeCTBOM YPOBHEH
unu 6ojee y3KMM OXBaTOM.

ECTh BEIUYUHHI, KOTOPEIE HE OBIBAIOT OTpUILIATEJIbBHEIMU 1M MEHAIOTCA Ha IIOPAIOKH, - COOEeP2XKaHUA U
IIPOHUIIAE€MOCTB. Hx IIpaBUJIEHEE HE CPe3aTh, a CTPOUTE ITOBEPXHOCTH IIO norapH(bMy BE€JIN4YUHHBI 1
BO3BpaAlllaTh eé yepe3 9KCIIOHEHTY. Torma HOIb HEOOCTUKUM II0 IIOCTPOEHHUIO, U IIJIaTO Y 'PAHUIIBL
HEe BO3HHKAET.

Oope3Ka

3a mpepmenaMu ofjlaka TOYeK y KpaeBHIX KO3(POUUMEHTOB HET HOAHHBIX, W IIOBEPXHOCTH BEHET
ce0s1 IPOU3BOJILHO - HAa Pa3BENOYHOU CETH 3TO BHOHO KaK IIPUIIONHSATEIE YIIEL pactpa. [lostomy
pe3yabTaT M0 YMOITYaHUI0 00pe3aeTcss BHIMIYKION 000JI0YKOM TOYEK, a 3allac BOKPYT HEé 3aaéTcs
otmenbHO. CHATH 00pPE3Ky MOXKHO, HO TOTAA 3a KOHTYPOM CETH IIOJIyYUTCS KapTHHa, KOTOPYIO
HeJIb3s pacCMaTpUBaTh KakK OLIEHKY.

Tonmorpadus: penabed U3 OTKPBITHIX TaHHBIX

I'pynna «2. Tomorpadgmusi» oTBedaeT Ha YacCTHIM 3alpoC - MaKCHMaJbHO KadeCTBeHHas MOMesb
penbeda U3 OTKPHITHIX JaHHBIX U3 KOPOOKU. [TapamHblil BXO[ B IPYIINY 3T0 3arpy3uuk LIMP o pamke.
PsamoM ¢ HUM CTOUT BeKTOpHAas TonoocHoBa u3 OpenStreetMap u Topo2Raster, cTposiniuii pensed
W3 TOYEK U U30JIMHUMN.

IarnpIine UOET MOMHBIM TUOPOIOTHYECKUN HAOOD - 3aIll0THEHNE TOHUXKEHUHN, CTOK U aKKyMYJISIIHS,
pedHast ceTb, 6aCCEMHEI, YKIIOH C 9KCIIO3UuIel U BepIuHbl. Huuero moycrtaHaBIUBaTh OJIS 9TOI'O HE
HyxkHo, HU GRASS, Hu SAGA, HU OPYTUX CTOPOHHUX MOOYJIEN.

PsapoMm cTtout rpynmna «2. Tomorpadusi: THar HOCTUKAa U IpaBKa». B He€ BEIHEeCEeHbl UHCTPYMEHTHI
IIPOBEPKU TOTOBOTO penbeda - pasmereHre TOPU30HTajel Ha HaOOpH], HeBA3Ka mpoTtuB LIMP u
NOUCK Teppacunra. OToenpHas rpylia HyKHa II0OTOMY, YTO IOATpynn B Processing HeT, a mepxKaTth
MIPOBEPKY BHYTPU pabouyeli 1emoYkyu HEeyOOOHO, OHa pa3phIBaeT IIOCJIeI0BATEILHOCTD ITIOCTPOEHUS.
HymMmepalius H"HCTPYMEHTOB ITPU 3TOM CKBO3Has C ToIorpaduei.

Bce BEIXOIHBIE CTIOU IPYIIIE CKIAABIBAIOTCS B Ipynny Tomorpadusi nepesa ci10éB, YTOOE HE TOHYTH
cpenu pabouux CII0EB MpoeKTa. MHCTPYMEHTH! IPYIIIE CTHIKYIOTCS APYT C APyroM. 3arpy34uk 2.01
OTHAéT roToByi0 MeTpudeckyio IIMP, koTopasi 6€3 BCIKUX MaHUNYIAUuY upeT B usonuauu (1.04)
u B m00o¥M pacuét rpymnmbl. BogoToku mu3 2.02 u peuyHas ceTh u3 2.06 MOOXOOAT TalbBeramMu B
Topo2Raster (2.03) KkaK eCcTbh, IOTOMY YTO UX BEPIIWHEI UOYT BHU3 II0 TEYEHUIO.

ITonHBIM TepeudeHb II0JIeM BBHIXOOHBEIX CIOEB - B mpuiaoxeHuu IIpodunu snexkrpopa3Benku /
IIpodunu ocemanui (pasmen «IToasg memMo-CI0EB» B KOHIIE PYKOBOMICTBA).

2. Tonorpadus

2.01 3arpy3ka IIMP o pamke

3arpyxaet LIMP no pamMKe M3 OTKPHITOT'O XpPaHUJININA, 6€3 PEerucTpaluy U KIYel, Ha BHIOOD U3
TPEX UCTOYHUKOB. [TIUTKM cCOOMPAIOTCS B MO3auKy 0€3 IITBOB U ITEPEHPOEIIUPYIOTCS B METPUYECKYIO
CUCTEMY KOOpAWHAT C KyOM4YecKoU uHTepnonsuueil. Chpble T'pafyCHBEIE NJIUTKA B aHaJIU3 He
rmoragaioT, moaTomMy ocobeHHocTh GLO-30 ceBepHee 50 mMUPOTH (YKPYIHEHHEBIM IIAT 110 AOJITOTE)
oOpabaTLIBaeTCss aBTOMATHYECKH.
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Puc. 17: ITosHas nenovYka rpynmnsl Ha JeMo-pefibede: OTMBIBKA, peYHasi CETh TOIIIUHOM 110 MOPSIAKY
Crpanepa (2.06), rpanuiisl 6acceinos (2.07) u BepiuHH (2.09).
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

HcrtouHuk penbveda GLO-30 (Copernicus, DSM: GLO-30
BEICOTEHI IO KPOHAM U KPOBJISIM),
GEDTM30 (DTM 0e3 jteca u
ITOCTPOEK, MAITNHHOE
ob6yuenue o ICESat-2/GEDI)
nnu Mapzen Terrain Tiles
(c6opka SRTM, ArcticDEM u
HalnoHaNnbHEIX [IMP).

PamKka 3arpys3ku Oxsart B n1000i CK, -
II€PEeCYUTEIBAETCA B I'pagyChl
aBTOMaTU4YECKHU.

LTeneBas CK MeTtpuueckas CK Beixoga. IyCTO

ITycto = CK mpoekrTa, ecnu
MeTpuueckas, uHade UTM mo
LEeHTPY PaMKH.

Pazmep sueliku, M [ITar BEIXOOHOT'O TpuHa IIocie 30
epenpoenpoBaHus.
Crnaouth pensed (FPDEMS) CrnaxmuBaHue C COXpaHeHHUEM BBIKII.

OpOBOK (CM. HMKE). BBIKJI. =

CBLIPOM pacTp UCTOYHUKA.
T'upponoruyeckass KOPpPeKHusi  3alolHEeHUE JTOXKHBIX BKIJI.

TIOHMUXKEeHUH, YTOOBI Boga

Tekyna BHU3. CHSTH [OJIsI KapcTa

¥ MYJIbI OCeHaHUs.

CrmaxxuBaHue: OKHO CropoHa oKHa ¢puIbTpa 11
HOpMaJseH, sueek (gom.) HOpMajeu, He4EéTHas.
CrnaxxmBaHHe: IOPOT CTporocTth coXpaHeHUS 15
pasnuyus HopMaJieH, rpaf rpaHel: MeHbIIe -
(mom.) arpeccuBHee COXpaHeHue.
CrnaxmuBaHue: KOJIM4EeCTBO BHelrHux 1maroB mepec6opKu 2
IPOXO0JO0B ([oII.) BBICOT.
Epsilon ykiona npu MuHUMAaTbHBIY YKJIOH Ha 0.001
3amoJHeHuy, M (Oom.) JI0CKOCTSX. 0 = MOOHATH
TOJIBKO SIMBI IO CJIHBA.
[Ipemen Komu4yecTBa IIINTOK CTpaxoBKa OT CIIUIIKOM 25
1x1 rpagyc (mor.) 6omnsbiroi pamiu o GLO-30 u
Mapzen.
IIMP (metpuueckas CK) BrrxopHoit pactp float32, cimot -

B rpynne Tomorpadus.

HcTouHHK penbeda - k1oueBoii BbiOop. Copernicus GLO-30 5To 11u¢ppoBas MOIeIb IOBEPXHOCTH
(DSM), BBICOTHI CHUMAIOTCSI 10 BEPXY KPOH U KPOBE/b, a pa3faéTcs OHAa IJIMTKAMU II0 T'Pamycy.
GEDTM30 sto uudposasa momenb penbeda (DTM) or OpenGeoHub mop nunensueit CC BY 4.0.
Jlec ¥ IOCTPOMKH CHSITHI MAIlIUHHLIM 00y4ueHueM mo maHHbIM ICESat-2 u GEDI. ITox momorom jeca
GEDTM30 3aMeTHO TOYHEe, M 3TO IIOATBEPKIEHO He3aBUCUMOM IIPOBEPKOM. Pa3maéTcsi eqUHBIM
rnob6ansHEIM 0051auyHbEIM GeoTIFF. I nmecuctoro Ilpukambs DTM 0OBEIYHO TPeOIOYTUTENIbHEE, OIS
OTKPHITHIX Y4aCTKOB pa3HuIla Maja.

Mapzen Terrain Tiles 3To0 cO6opka oTkpriThEIx IIMP, KoTOpyi0o Mapzen cobpan U BBUIOXKHUI B
oTKpuITEe gaHHble AWS. ITo Poccuu B Helt SRTM 30 M 1oxkHee 60-1 mmpoTsl ¥ ArcticDEM ceBepHee,
TO ecThb 110 Ilpukambio 3T0 TOT Ke SRTM. 3a pybezkoMm B cOOPKY BXOHOSAT HAllMOHAIbHBEIE MOMIEJIH:
CIIIA ot 1 mo 10 M, Benukob6putauusi 2 M, HopBerusi 10 M, ABctpanus 5 M, HoBast 3emannus 8 M,
mo Erpome EU-DEM. TInuTku nexkaT MUPaMUOON YPOBHEMN, W YPOBEHb IMOAOMPAETCs II0 pa3Mepy
STYEWKHU: TUKCEJb INTUTOK OePETCS He KpynHee si4elKy, Ha mmpoTe [Tepmu npu 30 M 3TO 0KoJjio 20 M.
Tawm, roe ecTs mogpoOHBEIE HAIMOHAILHEIE TaHHBIE, MEIKAs sTYeliKa JaéT HACTOSIIYI0 MOAPOOHOCTE.
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I'me ux HeT, MeJKas S4eliKa TOJILKO PAcTUT (aria. BOIbIIIMHCTBO HCTOYHMKOB COOPKH, Kak 1 GLO-30,
MoAenu IMoBepxHOCTU. Eciyu paMKa BenuwKa OIS 3aaHHON S4YEHKH, MHCTPYMEHT OepET ypOBEHbB
rpy6ee u nureT 00 3TOM B XKypHal. MICTOYHUK IToJie3eH Kak He3aBucuMas nposepka GLO-30 u TamMm,
T7e OH JMaéT HallMOHAJILHYIO MOJEJTh.

[TapameTpsr:

* PaMKa 3arpy3KH - oxBaT B 100601 CK, BHyTpu NepeBOOUTCS B IPaAyChl OJIsT BEIOOpA JaHHBIX.

* ITeneBassi CK - merpuueckas CK pesynsrata. [lycTO€e 3HaueHHe BKIIIOYAET aBTOMATUKY,
O6epétcs CK mpoekTa, ecinu oHa MeTpudeckas, nHade 3oHa UTM mo 1eHTpy paMku. ['pagycHas
neneBasi CK OTKJIOHSIETCS C BHATHBEIM COOOIIEHUEM.

* Pa3mMmep si9eHMKH, M - 110 ymor4aHuio 30, pogHoe pa3pemrenue GLO-30. st Mapzen siueiika
3aM1aéT eIl€ U YPOBEHb MJINTOK.

* 'magposioruyeckasi KOPPEKIHMs1 - BKJIIOYEHa [0 YMOIYaHMUIO, JIOXKHBIE I[IOHUXKEHUS
3amoJIHAI0TCS cpa3y (cm. 2.04), uyToOB BOofa Ha MOpAenu TeKya BHuU3. [I1s 3aAad, TOe BaiKHEBI
3aMKHYTHIE KOTJIOBHUHEI (KapCT, MyJIbOBI OCefaHul), prakoK CHUMUTE.

* B HTomonuurensbHo jexaT Epsilon ykimona npu 3anmonHenuu u Ilpegen KonudyecTBa
IUIATOK (3alliiiTa OT CIIy4alHOM PaMKH Ha IIOJICTPAHHI).

OTKa3 ceTH WIU paMKa LIEJINKOM B OKeaHe 3aBepIIaloTCs IOHATHBEIM COOOMIeHUEM, a He IIYCTHM
pactpoMm. HctouHumk paHHBIX - Copernicus DEM © ESA, oTKphlTasg JIHIEH3US OOIyCKaeT
HUCIIONb30BaHue C ykKasaHueM ucroynmka. GEDTM30 © OpenGeoHub, CC BY 4.0. ¥ Mapzen
Terrain Tiles aBTOpHEI CBOM IJig KaXKAOW COCTABHOM YACTH, XKypPHAJ 3arpy3KU Oa€T CCHIJIKY Ha UX
nepedeHsd (github.com/tilezen/joerd, docs/attribution.md), u mpu ny6nuKaIMy yKa3blBaTb HAOO HUX.

2.02 3arpy3kKa TOIOOCHOBBI II0 paMKe

BexkTopHbiit 6mu3Hen 3arpy3unka LIMP. TTo Toi xke pamke 3abupaeT u3 OpenStreetMap cmou gjis
paboTsI ¢ penbedoM.

[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET

Pamka 3arpysku OxBart 3anpoca Kk OSM -
Overpass. [lepxkaTb CKPOMHBIM
- GobIIIIE 3aIIPOCH CEPBEP

pexer.

[Ipemen nmomagu paMKH, KB. CTtpaxoBKa OT Ype3MePHOI0 0.5

TpagycoB 3ampoca.

TanmayT 3ampoca, C OxwupaHme otBeTa Overpass, 90
IIpU OTKa3e UIOET Imepexon Ha
3epKaro.

BrIXOmHEBIE CJIOM - BODOTOKH, BOTMOEMHEI (IIJIOCKOCTH), BEPIIHHEI C ToeM ele, o6puiBLI (6apheprl). Bece
nomagzawT B rpynny Tomorpadus.

* BomoToku - peku, py4ubu U KaHanel. B OSM BOOOTOKU PUCYIOTCS BHU3 II0 TEYEHUIO, TOITOMY
cyou roguTcs TanbBeraMu B 2.03 6€3 IOOTOTOBKMU.

* Bomo€éMBI - 3aMKHYTHIE KOHTYPHl O3€pP W TIPYOOB, IIJIOCKOCTH IOCTOSIHHOM BBICOTHI [JISI
2.03. CocTaBHBIE MYJIBTHUIIONUTOHBI (OOnbIIMe 03€pa M3 HECKOJIBKUX way) IepBas BEpPCHs
TIPOIIyCKaeT.

* BepmuHBI C OTMETKaMH - TOUKU natural=peak c BEICOTOU €le, TOTOBBIE OTMETKY BEPIIIUH OIS
2.03 u xoHTpONB Onsa 2.09.

* OOpBIBHI H HACKIIH - JINHUU pa3phiBa penbeda mnasa 2.03.

* BeperoBasi IMHHUSA - [10 YMOTYaHUIO BEIK/TIOUEHa, HY2KHA Ha IPUMOPCKUX TEPPUTOPUIX.

Beixog B CK mpoekTa, nuHMM 00pe3arTcs o pamke. Ily6numunble cepBepbsl Overpass MMEIOT
JIMMUTHI, TIPY OTKa3e OCHOBHOT'O CepBepa 3aIlpoC YXOOUT Ha 3epKajio, OJis OOJILIINX TEPPUTOPUM
yMeHbIIIaTe paMKy UM IOOHUMaWTe npefen nnoiagn B [JJOMOJIHUTEIbHO. [laHHbIe - © yYaCTHUKHU
OpenStreetMap, nmunen3us ODDbL.
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2.03 Topo2Raster (penbed U3 BEKTOPOB)

Ctpourt pesnbed 13 BEKTOPHBIX JaHHBIX MYIbTUCETOYHOM UHTEPIIONSAIINEN OT rpy0O0M CETKH K TOHKOM,
nmo motuBaM ANUDEM. MHCTpyYyMeEHT 3akKphIBaeT KJIaCCUUECKylo 3afady. EcTh oTiudpoBaHHBIE
TOPU30HTAJIM TOIOIIJIaHa, OTMETKM BEICOT, PEKU U 03€pPa, a Hy?KeH KOPPEKTHHIN I'PUL.

[TapameTp

YTto 3amaéeT

[To ymonm4gaHuio / COBET

Touku BBICOT

ITosie BLICOTHI TOUEK
Hz3onuHun

ITosie BLICOTHI U30JIMHUM
TanbBeru (BHU3 II0 TEYEHMUIO)

OOpEIBHI (Oapbephl
CTJIaXXUBaHUA)

Bec u3aMepeHHBIX OTMETOK
(mort.)

Bepx ¢dopm, Hus popm

[Tone cBa3u POPMEL

[Torre oTMETKH CTOPOH GHOpM
(mor.)

OyHKIHSA (OPMEI IIOIIEPEK
(mor.)

O3zépa u ype3 BoOkl
[Tone oTMeTKH ype3a

OxBart

Pa3mep sueliku, M
3anoIHUTL TOHUXKEHUS B
UTOTEe

HWTepaiuii criaXuBaHUS Ha
YPOBEHE (HOII.)
MuHUManbHOE MTafeHue
TajabBera, M/g4elky (mor.)
Epsilon ykiona npu
3aloJHeHuu, M ([JOoII.)
Pemnbed

Crno# 0OTMETOK (HaIllpuMep,
BepmuHEH 2.09).

ATpubyT Z y TO4eK.

Croit ropu30HTaNen
(onudposka nnaHa unu 1.04
o LIMP).

ATpubyT YPOBHS Y U30TUHUN.
JImHUM peK, BePIIUHE

HampasieHsl BHU3. CeThb 2.06 u

OSM nopxomsaT Kak eCThb.
JlmHMM, BOOJIE KOTOPHIX
nnepenajg He pa3Ma3bIBaeTCH.
B o0ueit siuelike u3MepeHue
IepeBelINBaEeT BEPUINHY

o poBaHHOM TOPHU3OHTAIIH.
1 = kaxk paHsbIe.

CTopoHbl GOpPM C OTMETKaMM:
OpOBKHU U ITOOOIIBE, TPeOHYU U
OCHOBAHUS, BEPIINHA TOYKOM.
CwMm. pa3gen «IToBepxHOCThH
MeXKAy CTPYKTYPHBIMU
TUHUSIMEI».

OnmHAaKOBOE 3HaUEHUeE Y BCEX
00BEKTOB OOHOM (POPMEL.
Ecnu y nuHuy Het Z.

JlnHelHasa - TPOEKTHEHIN OTKOC,

IIJIaBHAA - CKpPYyTJIeHUE ¥
KPOMOK.

[110oCcKOCTU BOZOEMOB.
OtmeTKa ype3sa. [Iycto = Z
y3710B (HAKJIOH) UJIU MUHUMYM
Oepera.

Pamka BrIXOma. IlycTto = 1o
BXOIHEIM CJIOSIM.

[ITar BEIXOOHOTO I'pHUIaA.
T'ugponorudeckass KOPPeKIUsa
pe3ynbTara.

[TpoxomoB BHYTPEHHET O
CrilaKWBaHUS II0JIS.
l'apaHTHPOBaHHKEIN YKJIOH
BOOJIb PEK.

MuHMMaIbHBIH YKJIOH Ha
IIJIOCKOCTSX IPU 3allOJTHEHUU.
BrrxogHoi pactp float32.

ELEV

link

JIUHeNHasa

IIyCTO

MyCTO

30
BKIL.

60

0.01

0.001

Hy>KHBI TOYKY UITHU U30IUHUHU (XOTS OBl OMMH UCTOYHUK BHICOT). [[pMOPUTET OTMETKY ype3a TaKoH -
Z y3710B (HaAKJIOH PEKH) BHIIIE T0JIT OTMETKH (IIJIOCKOCTH), II0JIe BRIIIIe MUHUMYyMa Oepera.
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Kaxpgsii T Bxomda pa60TaeT CBOMM OT'PaHHUYEHUEM:

* TOYKH BBICOT ! H30JIMHHUH - JKECTKME y3JIbl, IOBEPXHOCTh Yepe3 HUX ITPOXOAUT TOUHO. HyxkeH
XOTsI OBl OOUH M3 9TUX CJIOEB, Y KaXKI0T'0 BEIOMPAETCS YMCIIOBOE I10JI€ BEICOTHL.

* TanbBeru - IIPUHYOUTENbHOE MOHOTOHHOE MaJeH’e BHU3 110 TeYeHHI0. BepIIuHBl TUHUU
OOJIZKHBI MATH BHU3 II0 Te4yeHHio, BOmoToKM OSM (2.02) u peunas ceTh (2.06) mogxogsaT Kak
ecTh. MUHHUMAJIbHOE TIafleHUe Ha sT4elKy 3amaéTcs B [JOMOITHUTEIHLHO.

¢ OOpPBIBEI - OapLepHl criiaxuBaHusa. [I0BePXHOCTH II0 CTOPOHAM O0OpLIBa HE3aBUCUMEI, IIepenas
He pa3Ma3sbiBaeTcsa. CaMa JIMHUSA HIMPUHON B SUEUKY IIOJIydaeT IPOMEKYTOUHYIO BEICOTY.

* Vpe3 BOabI - TPU IPHUOPUTETA BEICOTH Ha KaXKObIHM 00BEKT, CIIOM MOXKET CMeIlInBaTh TUIIEL. Eciu
y IIONIUTOHA TPEXMEPHBIE BEPIINHE (3amaH Z B y3/1ax), ype3 UHTEPIIOIUPYETCS II0 UX BEICOTAM
U HaKJIOHSETCS BOOJIb PyClla - TaK 3aflaéTCs IaJieHNe YPOBHS PeKU OT UCTOKA K yCThIo. Ecnu Z
HeT, HO 3aIl0JIHEeHO II0JIe OTMETKH, 00LEeKT JepKUTCS TOPU30HTAILHOM IJIOCKOCTRI0. Eciiu HeT
HHY TOTO, HU APYTOro, YPOBEHDb OEPETCA aBTOMATUYECKH 10 MUHUMYMY IpHJIeTalnero 6epera.
PazHoTumnHble 00HEKTH B OMHOM CJI0€ pa30upaloTCcs KaXK ALl CBOEM BETKOM, 03€PO IIJIOCKOCTHIO,
peKa HaKJIOHOM.

BHYTpH Ha KaXxKI0M YPOBHe CeTKH paboTaeT ABYXTaKTHBIH IUKII. CHauana MeMOpaHHOe CTilakKUBaHKUe
CTaBUT KapKac U OePXKUT OrPaHUYEHHUS, 3aTeM IIOJTMPOBKA MUHUMAIbHONM KPUBU3HOM 110 CTEHCHUITY
Bpurrca ybupaer mMeMOpaHHOE CMeIeHWE MEXKOY KPUBBIMU M30IUHUSIMHU. Ha KpPyroBoM TecTte
(memo-penbed, TOpU30HTANU Yepe3 4 M, BOCCTaHOBIIEHHE, CPAaBHEHHME C OPUTHWHAIOM) MOIUPOBKa
CHUXKAaeT OmuOKy MpUMepHO Ha TpeThb. OCTaTOUHBIM MAaKCUMYM OIIMOKY KUBET Ha BEPIINHAX BHIIIIE
MoCiemHeH TOPU30HTAIM, IIO3TOMY OTMETKM BEPIIMH BO BXOOHBIX MAHHBIX 3aMETHO YIyYIIaioT
MaKyIIIKH - UMEHHO TakK TOImorpadsl ¥ IOONIKUCHBAIOT KapPTHI.

o

Puc. 18: CneBa BXOfHBIE OTPAaHMYEHUS: VIUIOTHEHHBIE W30JIUHUU (LIIBET IO BBICOTE) U TJIABHHIN
TanbBer. ClpaBa BOCCTAHOBIEHHBIN penbed.

OxBaT MO yMOJIYaHMUIO OepETCS MO CJIOSAM C OTCTyIoM fABe sueliku. Bce cmoum mpuBomsTcss K CK
IIePBOr0 3aJaHHOTO CJI0s, OHA J0JIXKHA OBITh MEeTPHUUECKOH. OUHAIPHOE 3al0/IHEHHE TOHHKEeHHUH
BKJIIOUEHO I10 YMOJIYaHUIO, €T0 JIOTUKA onucaHa B 2.04.

TpéxMepHbIe TaJIbBErH

TansBer 6€3 0TMeTOK paboTaeT ycjioBreM. Boois HeTo MogmepKuBaeTCs NafeHre BHU3 110 TeYEHUIO,
a Kakasl TaM BEICOTA, pelllaeT UHTEPIIOJIATOP II0 OKPYKAIOIIUM OJaHHEBIM. ECIU y TMHUY €CTh OTMETKHU
BEpPILIVH, OHU CTAHOBATCS XKECTKUMU y3JlaMH{, M IIPOMEpP IO PYyCiIy HadyWHaeT 3afaBaTh OHO, a He
IIOACKa3hklBaTh HallpaBJIEeHUE.
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OTMeTKH OpH 3TOM OOWH pPa3 HPHUBOOATCS K MHaJaloIIUM BHHU3 II0 TedYeHHI0. [IpuunHa He B
aKKypaTHOCTH, a B YCTPOMCTBe pacdéra. M3aMepeHHs IO PYCJy IIyMST, U OTHEIbHBEIE BEPIINHEI
YXOISIT BBEPX II0 TEYEHUIO.

Taxkoit Y3€IJl CIIOPpUJI OBIC IIPDUHY2KOEHUEeM ITaleHUd Ha KaXIou urepanun. Penakcamusa IIPUIIIINIINBAET
H‘IeI;IKy K OTMETKe, IIPDUHYXKIOEeHNWEe IIPOOAaBIINBaAeT eé HUXKe, U TaK II0 Kpyry. ITocne IIpuBEeOeHud
IIPUHY2KIOEHNEe CTAHOBUTCA HYCTOﬁ onepauneﬁ U CIIOPUTH HE C YeM.

I[lpaBKa HUAET TOJMBKO BHU3, OTMETKY BHIIIEe HN3MEPEHHOW HUHCTPYMEHT He BHIOyMEBIBaeT. Eé
HamOOJIbIIasl BeJIMUMHA [IeYaTaeTCs B XXKyPHAJ, U 110 HeW BUIHO, HACKOJIPKO IIYMHBIM OBIJI ITPOMED.

OTOenbHO CYMTAIOTCS STYEWKH, Te OTMETKA TajJbBera PacXOOUTCS C OPYTUM y37I0M OObIIe 4eM
Ha ISTh CAaHTUMETpPoB. OGBIYHO 3TO IepecedyeHHe Pycjla C TOPHU30HTAIbI0, U TaM MPUHUMAETCS
OTMeTKa TaybBera. KonmyecTBO TaKUX MECT BBIBOOUTCS NIPENYIPEXKACHUEM, MOJTYa PellaTh TaKOH
criop Henb3s. JIuHUA 6€3 OTMETOK BeOéT ce0si KaK mpexXfe, Pa3HOTHUIIHBIN CIION pa3dupaeTcs II0
o0BeKTaM.

IToBepXHOCTH MEXKAY CTPYKTYPHBIMH JTHHUSIMHA

Bxom O0poBIBBI 3aiaéT Oaphep, mepernaj BOOIb TMNHUK He pa3Ma3bIBaeTCsI, HO caM Ilepemnan TUHUS
He 3amJaéT, IIOTOMY 4YTO OTMETOK y Heé HeT. [lapa BxomoB Bepx ¢dopm u Hus dopm perraer
o06paTHyI0 3amady - IIOCTABUTh POBHO Ty IIOBEPXHOCTh, KOTOpasi 3ajlaHa [OBYMsI CTOPOHAMHU C
M3BECTHBIMHA OTMETKaMH.

3ayeM 3TO HYXKHO, CKa3aHO B OTPAC/IeBHEIX TpeOOBaHUAX K IIU(PPOBEIM MlaHaM. Penbed, co3maHHBIN
aBTOMAaTUYECKU, HEOOXOOUMO HCIIPABUTh BPYYHYIO, COTJIaCOBAB C BBICOTAMM TMOAIMOPHBIX CTEHOK,
OTKOCOB U Hachnei. UHCTPYMEHT 3aMeHseT 9Ty IPEIIUCaHHYI0 PYYHYIO IPaBKy IpaBuioM. Bropoit
agpecar 3TO IIOIagHble KaphePhl, BEIEMKM, HAaChIIIU U OTBAJIEL.

T'opu30HTaIK BHYTPYU HUX 110 HOPMATHUBY HE OMUCHIBAIOTCS BoBce. CTPoUTh TaM pernbed Gosbliie He
13 4ero, KpomMe OGPOBOK U ITOMOIIB.

CTopoHa - 3TO MHOXKECTBO. B Bepx UIU HU3 BXOOUT II000€e KONMUYECTBO JIUHUHN U TOUeK C OOHUM
3HauYeHHUeM IOJIS CBSA3HU, U PACCTOSAHUE CUUTAETCA A0 OObeqUHEHHUs MHOXKeCTBa. M3 0OgHOTO 3TOro
IIpaBUJIa BEIXOIAT BCe ciaydau. OTKoC 9To 6poBKa U IIOAOIIBA, IMa 9TO 3aMKHYyTasl 6poBKa 1 TOYKa Ha
OHe, KaHaBa 9TO ABe OPOBKU U JIMHUA [HA, KOJblleBas faMba 3TO ABe 3aMKHYThle IMHUY, 6eperoBoi
YCTYyII 9T0 OPOBKa M 4acTh ype3a. CMeIInBaTh IUHUU U TOYKU B OOHON CTOPOHE MOXKHO.

OTMeTKH 6epyTCs TI0 MPUOPUTETAM - BEPIIUHEL C Z, 3aTEM MOJIe OTMETKH, 3aTEM O00BEKT OCTAETCS
GaprepoM u B hpopmy He cobupaeTcs. [lopora 3HaYUMOCTHY B HHCTPYMEHTE HET. 3aaHbl IBE CTOPOHEI
- CTPOUTCS MOBEPXHOCTD, 3aflaHa ofgHa - paboraet 6aprepoM. Pemenue mpruHUMaEeT 9€10BEK, KOTma
PUCYET BTOPYIO JTUHUIO.

Kak cumraercss. COOTBETCTBHE TOYEK MeXKAy CTOpPOHaAMM He wumeTcs. I KaxKOou sS4YelKu
CYUTAIOTCS TOUHBIE PACCTOSAHUS IO 000MX MHOXKECTB BMECTE C OTMETKOM OJIMKaWIlero UCTOUHUKA,
BEeC paBeH OTHOUIEHWIO PACCTOSHUM, OTMeTKa JUHeNHa 10 Becy. IlepexJéCT reoMeTpUM IIpU
5TOM HEBO3MOXKEH II0 IIOCTPOoeHM0. Tesno GOpMBEI yXOOUT B MYyJIbTUCETKY XKECTKUMU y3JlaMH, a
ero rpaHulla [OOIOJIHUTENIFHO paboTaeT OGaphepoM, 4YTOOHI BHEIIHWE HAaHHLIE HE IIE€PETSTUBaId
IIOBEPXHOCTH 4Yepe3 ycTyn. CxeMa peslakcalluy He TPOTraeTCs.

Ilena meTtoma. bruxarimas Touka ¥ COOTBETCTBEHHAsI TOYKa 9TO He OOHO U TO Xke. [Ioka oTMeTKU
IIOCTOSIHHEI, pa3HUIE HeT. Korga oTMeTKa 6pOBKY MEHSIETCS BOOJIE U30THYTOM (POPMEI, TOBEPXHOCTH
ClerkKa yBOOUT OT MMHEWYAaTOH, a Ha BOTHYTHIX yIJIaX BO3HUKAET MeauaJibHas OCh, I'Ie OIMuKauIIni
HCTOYHUK IIepeKIIoYaeTcs CKAa4KOM M IIOBEPXHOCTH IoIydaeT 3ajioM. Oba uncia MepsIoTcs Ha
CHUHTEeTHuKe, Ha peaHBHOﬁ ChEMKE UX MEPUTHL HEe IIPOTUB YE€ro, aHaJIUTU4YEeCKOr'o 3TaJlIOHa TaM HeT.

Yro meuaTraeTcsi B XKypHasa. [lo Kaxpoll ¢opme MOyT KONMMUYECTBO sfA4YeeK Tejla, MeOuaHHas
IIVPHHA B TYEMKaX, PACXOXKIEHNE OTMETOK B MECTaX CXOXKIOEHUS CTOPOH M KOJIUYECTBO OOBEKTOB,
IPOMYIIEeHHBIX U3-3a OTCYTCTBUS OTMETOK. OTOenbHO BEIBOOUTCS IIpedynpexXaeHue o ¢opmax
yXKe [ByX S4YeeK - B pacTpe TakKo¥ (GopMHI HET HU IIPU KaKOM MaciuTabe, Hailo MEIbYUTD STYEHKY.
OnOUHOKME CTOPOHHEL M OOBEKTH 6€3 CBSI3U B XKYpPHAJl YXOOAT C IPUYUHOM.
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I'panuIa 00/71aCTH MOCTPOEHHUST

ITonuroH orpaHUYKBaEeT IIOBEPXHOCTD TaK XKe, Kak outer boundary B cucTeMax IpOeKTHPOBaHUA. 3a
TpaHuIled pacTp He BHOAETcs, TaM nodata.

BaxHa He cama o0Ope3ka, a MOMEHT, KOTfla OHa MpHUMeHseTcs. Macka HaKIaakIBaeTCs MOCjIe
WHTEPIIOSINY, a He OTCeYeHHEeM BXOOHBLIX HAHHEIX. TOYKMW, TOPM3OHTAIM ¥ TaJbBerd 3a
mpengeslaMyd TPAHUILI ITPOHOOJIKAIOT (POPMUPOBATHL IIOBEPXHOCTh y CAaMOM TPAHUIIEI, O3TOMY
Kpasi He 3aBopauuBaloTcs. Ecimu OB MBI BMECTO 3TOro oOpes3aiy BXOM, Y TPAHUILI BO3HUK OBI
HMCKYCCTBEHHBIN Ieperud, MHTEPIIOISATOPY CTaso OBl He Ha YTO OMEePeThCS C BHEIITHEH CTOPOHHI.

Cro¥ rpaHUIIE ITOaBanTe B 11000 CHCTEME KOOPAWHAT, TEOMETPHUS IIEPEBOOUTCS caMa. B KypHail
ImeyaTaeTcsi, CKOJIBKO S4eeK 0Ka3aJioCh BHYTPM M KakKas 39TO HOod Ijolnamu. Eciu BHyTpu He
0Kas3aJloCh HU OOHOM, pacuéT MpepHBaeTCAd C YKa3aHUeM IIPOBEPUTH CUCTEMY KOOPOMHAT, dallle
BCEro JeJI0 UMEeHHO B HeH.

2.04 TToaororoBKa peiabeda

T'otoBut LIMP K AHaJIn3y OBYMS HE€3aBHCHUMBIMHU MOJII/I(I)I/IKaLII/IHMI/I, Kaxgasi BKIIIOHYaAaeTCsda CBOHM
(bJ'[a}KKOM, a IIoOpsAOoK d)HKCPIpOBaH - CHa4daJla CrilaXKMBaHHE, IIOTOM 3allIOJTHEHHE.

[TapameTp Yrto 3amaér ITo ymomyaHnuro / COBeT
Bxopguast LIMP PacTp penveda nns -
ITOATOTOBKH.
Crnaouth penbed (FPDEMS) CrnaxxmBaHME C COXPaHEHUEM  BBHIKII.
OpOBOK (CM. HUXKE).
3amoJTHUTD TTOHUXKEHUS 3anoJiHeHUe JIOXKHBIX SIM BKIJI.
(ITnanmonHa-dapoy).
Epsilon yknona, M (0 = TombKO MuUHMMaNLHEIN YKIIOH Ha 0.001
SIMBI) IJI0CKOCTSAX. 0 = MOOHSATH SIMBI

oo cimuBa, 60IbIlIe HYJIS =
CKBO3HOM YKJIOH Oyis D8.

CrnaxuBaHHe: OKHO CrtopoHa okHa ¢puIbTpa 11
HOpMalel, sueek (moIl.) HOpMalel, HeuyeTHas.
CrnaxkmuBaHHe: IOPOT CTporocTth cCoXpaHeHUS 15
pas3nuuusa HopMalsel, rpan rpaHel: MeHbIIE -

(mot.) arpeccUBHee.

CrmaxuBaHUe: KOJIMYECTBO BHeImHux 11aroB nepecOopKu 2
IIPOXO0MIoB (HOo1I.) BEBICOT.

[TogrotoBnenHast LIMP BrixomHot pacTp float32. -

Criaagurs pensed (FPDEMS) y6upaer M30LITOYHYIO IIEPOXOBATOCTh CHYTHUKOBBIX MOMEJIEH.
CoytHukoBeie [IMP 3amrymiens], ¥ 0ObIYHBIE (UIBTPHL - CPpeOHee, MeauaHa, raycC - PeXyT IIyM
BMecCTe ¢ OpOBKaMHU, CTeHKaMM Teppac u 6eperamu, neperudsl 3aBanuBatorca. FPDEMS (Lindsay,
Francioni, Cockburn, 2019) pa6oTaer uHade. OH olepupyeT He BLICOTAMM HAIIPSIMYIO, a IIOJIeM
HopMaJsie moBepxHOCTH. CHadala CUMTAETCS HOPMAaJlb KaxKOou sS4YelKH. 3aTeM II0Jie HOopMaleu
CTIa’KMBaETCs, W YeM OnuKe HOpMallb cocefa K IIeHTPAJIbHOM, TeM OOJbIIle ero BeC B CPEIHEM.
Ha OpoBKe HOpManu cocefel pe3KOo PAcXOOSATCs, BeC IlafaeT, rpaHb coxpaHseTtcs. I[locie 3Toro
BBICOTHI ITOATSTUBAIOTCS IIOM CriIa’kKeHHOe IIoJie HopMallei. B uUTore IIJIOCKOE BHITTIAXKMUBAETCH,
CTPYKTYPHBEIE JIMHHUKM CTOSAT. Ilopor pa3auuyusa HopMaied (B [IOIOJIHHMTEIbHO) VIIPABIISET
CTPOTrOoCThI0. MeHbIlle 3HaUYEeHUE - arPEeCCUBHEEe COXpaHeHUe I'paHei, Oosblile - cuilbHee o0Iee
CriaxkuBaHue. MeTon u3HadalbHO IIPEOJIOKeH OJid nujapHeix [IMP, HO 0OMHaAKOBO MOJIE3€H O
CITyTHUKOBBIX.

3amoJIHUTh MOHHIKEHHUS MeTonoM IlnaHioHa-Jap0y HOOHUMAET JIOKHBIE SIMEI, YTOOHI IIOTOK He
oCTaHaBNMHUBa/ICsA. [TOHUKEHMWS B PACTPOBBIX MOMENSX 4allle BCEro apTedakThl HHTEPIONSINUA U
IIIyMa, TUAPOJIOTHYEeCKUY aHanu3 6e3 3aIloIHeHusT 00pEIBaeTcs B mepBoi ke ssMe. Epsilon ykiona
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yIIpaBasgeT peXxuMoM. [Ipu HyrleBoM 3HAYeHHUM IIOOHUMAIOTCS TOJIBKO HACTOSIIHWE SMEI POBHO
0O YPOBHS CNHMBA, IJIOCKHE yYaCTKM OCTAlOTCS IIJIOCKUMHU. [IpM IONMOXKUTENbHOM 3HadeHuu (Io
ymondaruioo 0.001 M) Yepes3 MJIOCKOCTH OOMIOJIHUTEJIFHO CTPOUTCS CKBO3HOM VKIJIOH, M D8 Ha HuX
CTQHOBUTCS ompeneniéH. [ cTOKa U aKKyMYJISIIUM HYXKeH ITOJI0XKUTENIbHEIM epsilon. Aueliku Ha
TpaHulle Tpuma 1 psAnoM ¢ nodata cuuTaloTCsA CTOKaMU. B 0TUET meyaTaeTCs KOJIUYECTBO MOTHATHIX
sTYeeK U MaKCUMaJIbHBIN ITOOBEM - YOOOHBIM MHONKATOP KadecTBa ucxogHou LIMP.

Ta XKe rajiodyka CriaxKuBaHuS ecTb B 3arpy3ke [IMP (2.01) mnsa OBICTPOrO IyTH IIPSAMO TIPH
ckauuBaHuU. OTOenbHBINM UHCTPYMeHT 2.04 HyXKeH, Korga penbed npumeén He u3 2.01, a u3 cBoux
OaHHBIX.

— pcxonHasa LMP

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

200 1

190 T

0 500 1000 1500 2000 2500 3000 3500
paccToaHue, M

Puc. 19: IIpoduns yepes3 MOHUKEHNE: UCXOTHAS IOBEPXHOCTh U Pe3yJIbTaT 3all0JIHEeHN . 3aKpalleHa
IIOgHATasa 4acCTh.

2.05 CToK m akkymyiasanus (D8)

CuuTaeT HanpaBIeHUS CTOKa I10 BocbMHU cocenaM (D8, Jenson-Domingue) U akKyMyJISIHIO, TO €CTh
CKOJIBKO Sg4YeeK CTeKaeT B KaX[yo, BKJouas eé camy. HampaBneHus KoaupymoTcs Kak B ArcGIS -
E=1, SE=2, S=4, SW=8, W=16, NW=32, N=64, NE=128, ctok=0, nodata=255.

[TapameTp YTo 3amaét [To ymonmganuio / cOBeT
Bxopguast LIMP PacTp penbeda. -
3anonMHUTL IOHUXKEHUS nIepen  'ugponoruyueckas KOppeKUuss  BKIIL.
pacuétom oo D8, nHaye MOTOK BCTAHET B
siMax.
Epsilon yknona npu MuHUMAaIbHBIN YKJIOH Ha 0.001
3amojHeHuN, M (Oor1.) IIJIOCKOCTSX.
HamnpaBnenus cToka (KOO Brrxon: 6@iiTOBEIN pacTp -
ESRI) HanpasneHui. E=1, SE=2,

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

ARKyMynanus, sdeek Brrxop: float32, konuuecTtso -
siueeK BBIIIe 110 TeUeHUIO.

CeMaHTHKa I'paHUIl BEIOpaHa OCO3HAHHO. fuelika Ha paMKe IpHOa YXOOUT HApPyKy TOJIBKO KOTHA y
Heé HeT O0lee HU3KOTO cocella BHYTPH, HHAYe PBAJIUChL OBl TOTOKH, UOYIIKE BOJEL Kpasi. Beperosas
s4yerKa, Hao00poOT, MhET B cocemHui nodata (Mope, BhIpe3) maxke Opu Hamuuuu 0ojiee HU3KOTO
coceqa Ha CylIe.
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®axkoK 3amOTHHUTHh MOHHUZKEHHS Iepe] PacueéToM BKIIYEH 0 YMOJYaHHUIO, Ha ChIpou LIMP
IIOTOK OCTAHABJIMBAETCS B SIMaX U aKKyMYJsSIusi oOphiBaeTcsi. PacuéT BEKTOPH30BaH MOJTHOCTHIO,
rpupn 20002000 cuuTaeTcs 3a CEKyHOHL.

2.06 Peunas1 cetnb

H3Bnekaet peuyHylo ceThb n3 LIMP. dueliku ¢ aKkKyMyJIaued He HUXKe [I0POora CBA3BIBAIOTCA B 3BEHbS
OT UCTOKOB U Y3JI0B CIIUSIHUS BHU3 110 TEYEHUIO.

[Tapametp YTo 3amaéT ITo ymonyanuto / COBET
Bxopguast LIMP PacTp penbeda. -
[Topor aKKyMyISIiuu, T9eeK MuHuMyM g4eek BomocOGopa 1000
O7s Hadana pycna. ['yme cets -
MmeHbIre mopor. 1000 opu 30 m
npumepHO 0.9 KB. KM.
3amonHUTL NOHMXKEHUS nepen  [uapomoruyeckas KOPPEKIUS  BKIL.
pacuérom IO TPACCUPOBKHU.
Epsilon yknona npu MuHUMAaNbHBIY YKJIOH Ha 0.001

3aloJIHeHuu, M (JoII.)
Peunas cetb

IIJIOCKOCTSIX.
BrIxon: MTUHUY C onsiMu order -
(Ctpanep), acc_out, length m.
BepHHHﬂJHaHpaBHeHBIBHH3

110 TEYEHWUIO.

ITopor akkKyMyJIsiIMM 3aJa€Tcsa B sAdYelikKax U O3HadaeT IJomanbk BomocOopa, C KOTOPOH
Ha4YMHAETCS peKa, TO eCTh IIolaab BogocOopa MCTOKa, AeNEHHYI0 Ha IUIoMlafmb sdedku. s
LIMP 30 m mmopor 1000 maéT Havaso pek c BogocOopa okoio 0.9 KB. KM. MeHbIIUY OPOT JaéT T'yIe
CeTh.

[Tons BeixOma - order (mopsamok CTpanepa, y UCTOKOB 1, IIpU CIWUSHUU [OBYX DPaBHBIX MOPSITOK
pacTér), acc_out (akKyMynAIusa B 3aMBIKaHUU 3BeHa) U length_m (mnuHa). BepIIuHbl TUHUN UOYT
BHU3 II0 TeueHU0. [1oaTOoMy cioi 6e3 MOATOTOBKMU HMOOXOAUT TajbBeramu B 2.03 ¥ CpaBHUBAETCH C

BomoToKaMu OSM u3 2.02.

HanoxxeHune U3BJIEUEHHOM CETH Ha pealbHYIO 3TO ObICTPasi IPOBepPKa KauecTBa LIMP.

2.07 BaccedHBI H BOIOpPa3e/ibl

[lenuT TePPUTOPHIO Ha 6ACCEeHHEI CTOKA, TPAHMIILI IIOJIMTOHOB - BOIOPAa3aeIbl.

[Tapametp Yto 3amaér ITo ymonyanuro / COBET
Bxopguas LIMP PacTp penbeda. -
TouykY 3aMBIKAHUS Touku-cTBOPHI HACCENHOB. IIyCTO
[TycTo = 6GaCCeWHHBI OT YCThEB
I10 IIOPOTYy.
ITopor akKyMynIsiLIUU YCThA, ITopor gis yCTeEB, KOraa 1000
ss9eeK TOYKH He 3aJaHHI.
3anonHUTL NOHMXKeHUs nepen  [uapomoruyeckas KOPPEKIUS  BKIL.
pacuéTtom IO pacyéTa.
Pagmyc nIpuUTAaKKH TOYEK, M Touka 3aMBIKaHUA 150
(mom.) IPUTATUBAETCS K MAaKCUMyMY
AKKyMYJISIIUM B 9TOM paguyce.
Epsilon yknona npu MuHUMAaIBHBIY YKJIOH Ha 0.001

3aroJIHeHuu, M (OOoI.)

IIJTIOCKOCTSAX.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

BacceliHb! (IIOJIUTOHEI) BeIXOM: TOJIUTOHEI C TOJISIMU -
basin, area m2.
BacceliHbl (pacTp METOK) Brixom: pacTp eIOo4YHUCIeHHBIX -

MeTOK 0aCcCenHOB.

IBa pexumMa. C TOYKaMH 3aMbIKAHHMsI KaXIas TOYKA IPUTATHBAETCH K S4YeiKe ¢ HAauGOIbIIeH
AKKyMYJISIIHeHd B paguyce IPUTSIXKKH U coOMpaeT BeCh BOJOCOOP BHIIIE Ce0sI.

Be3 nmpuTsaXKKyM TOYKa, IIOCTaBJIEHHAs Ha Ijla3 PSIIOM C PEKOM, cobpasia Obl KPOIIeYHBIN CKIIOHOBHIM
Oaccetin. be3 Touek 6accelHEBI CTPOSITCS aBTOMATUYECKY OT YCThEB, TO €CTh OT AYE€€K, OTKya MOTOK
MMOKUJAeT TPUIL, C aKKyMyIdalueill He HUXKe Iopora. Addeilku, He molaBliie HM B oOouH OaccelH,
oy4arT MeTKy O ¥ B IOJIUTOHLI He BEIBOOATCS.

ITons Bexona - basin (Homep 6accelina) u area_m2 (IJI0ITA0b IT0 KOJTUYECTBY S4e€€K). [[0IMOTHUTETbHO
MOJKHO 3amucaTh pacTp MeTOK. Pa3amMeTka MOET IMpPHIKKaAaMM yKa3aTesiel 1Mo rpady CTOKa, IO3TOMY
maxe OIIUHHBIE U3BUIIMCTHIE BOOOCOOPHI CYMTAIOTCS 3@ [OJIU CEKYHIHI.

ITonsi MCXOOHOTO OOBEKTa MEePEeHOCATCS B BHIXOMN. BrIOepUTe HYXKHBIE B HOIOJHUTEILHBIX
ImapaMeTpax, ¥ B BogocOope IOSBSATCS Ha3BaHUWEe PeKU, HOMep CTBOpa MM 4YTO TaM eCTh. be3l
9TOTO B BHIXOJI€ OCTAETCSI TOJILKO HOMED, U Yeil 5T0 BOOOCOO0p, MPUXOOUTCS UCKATh B MCXOOHOM CJIOE.
[Ipu coBmafieHWH UMEHHU K IPHUIIEIIIeMy 00 100aBisieTcss mpedukc src .

2.08 YVK/IIOH M 3KCIO3HUIIUS

VkiioH B rpafycax U skKcmo3uinmsa mo Anpy Horn 3x3, kak B gdaldem. Okcmo3uius - a3suMyT
HaIlpaBJIeHUs CIIyCKa B I'pagycax OT CceBepa II0 4acoBoOU cTpesike, ceBep 0, BocTok 90. ¥V mimockux
syeeK 9KCIIO3ULUA paBHa -1, uToOB He IyTaTh €€ C ceBepHoM. Auedku nodata u ux cocemu
noyjy4arT nodata, agpo 3X3 Yepe3 NPONyCKU HE CYUTAETCH.

[TapameTp Yro 3amaér ITo ymon4aHuio / COBET
Bxoguas LIMP PacTp pennveda. -
Yk10H, rpagyce Brixop: pacTp ykinoHa (Horn -
3x3, Kak gdaldem).
DKCIIO3UIINS, TPagyChl BrIxon: a3uMyT CIIyCKa, -

IIJIOCKME y49acTKu = -1.

2.09 BepuIuHEBI U SIMbI

Haxogut BEPIINHBI - STYEeMKH, caMble BBICOKHE B KBaIpPaTHOM OKH€ 3aJaHHOI'O paagnycCa, C
IIPEBHIIIIEHNEM Had MUHHUMYMOM OKHA H€ MEHLbIIIe ITopora.

[TapameTp Yrto 3amaér ITo ymomyauuto / cCOBeT
Bxopguast LIMP PacTp penbeda. -
Papmyc okHa, M [TomaBnenue BTOpOocTeneHHbIx 500

BEPIIMH B 3TOM pajuyce.
MuHUManbHOE ITpeBLIIeHne, M  OTcekaeT Menkue Oyrpel Huxke 20
Imopora Hall OKPYKeHUEM.
BepiiuHbl ¥ IMEI (TOYKM) BEIXO[I: TOUKHU C IOJISIMHU Z, -
drop. JlekapcTBO O/ig MakKyIlIeK
BRIIIIE IOCTIeOHEN 3aMKHYTOMU
TOPU30HTAJIN.
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Puc. 20: YknoH (cneBa) u skcno3unus (cupasa) geMo-penbeda. Llukinndeckas najauTpa S5KCIO3ULINU
cumBaeT 0 m 360 rpagycos.

IIlea ¢unbTpa paboTaloT B mape. Pagmyc OKHa OTCEeKaeT BTOPOCTENEHHBIE MaKYIIKKU PSIIOM C
TJIaBHOM, U3 OBYX BEPIINH OJIMKe paguyca ocTaéTcs 60jiee BhICOKasi. MUHHMa/IbHOE IIPEBhINIeHHEe
OTCeKaeT KOYKU Ha PaBHUHE, JIOKAIbHBIM MaKCUMYM, ITOTHUMAIOIINNACS Hafl OKPEeCTHOCTRLIO Ha METD,
BEPIIMHOM He cuuTaeTcsd. [InocKre MaKyIIKY Jai0T OJHY BEPIIUHY, a8 HE POCCHIIIb.

Ilonst BEIXOma - z (BeICcOTa) M drop (IIpeBbIllIeHWE HaJ MUHUMYMOM OKHa). CJioii CpaBHUBAETCS
¢ BepmmHamMu OSM u3 2.02, u coBmameHue OoTMeTOK ele ¢ Beicotamu LIMP - emé omHa OLICTpas
ITpOBepPKa MaHHBIX.

2.10 demo-pensed

CryxkeOHEBIM TeHepaToOp CUHTETUYECKOTr0 perbeda U3 HaKJIOHHOM PaBHUHEBI, XOJIMOB U U3BUJIUCTOMN
OOJNWHEL C IIOCTOSTHHEIM ITafeHueM. Penped neTepMIHIPOBAH 10 3€PHY, MEXKIY X0JIMaMU 0CO3HAaHHO
OCTaIOTCS JIOKANTbHBIE MOHUKEHUS, YTOOB WHCTPYMEHTY 3alloNHeHHs OBIJI0 YTO ITOKa3hBaTh. Bce
WUJITIOCTPAIIMY 3TOU TJIaBhl TOCTPOEHH! Ha HEM.

[TapameTp YTo 3amaéTt ITo ymonmgaHuio / cCOBET

[[TupuHa, sTUeeK PasMmep gemo-rpuma mo X. 300

BricoTa, s4yeek Pasmep gemo-rpupga 1o Y. 300

Pazmep sueliku, M [MTar memo-rpuna. 30

3epno I'CY ([orm.) Bocnpou3BoguMocCTh 42
ciy4auHoOTro penbeda.

CK BhIXOfla (MeTpuUuecKas) Cucrema KOOpOuHAT EPSG:32640
IeMo-pacTpa.

KommakTHbIM int16 (morr.) LlenouyncIeHHbBIN BLIXOM IS BBIKII.
IIOCTaBKH [EeMO.

Oemo-penbed BrixomHOU pacTp. -

Touku CTBOPOB (HeMO) Tpu TOYKM y TalIbBETOB M4 co3maéTcs
WHCTPyMeHTa 2.15.

Tpacce kaHaB (qeMo) IlBe moMaHbIe TIOTIEPEK co3maéeTcs
TaJIbBETOB OJISI UHCTPYMEHTA
2.16.

o miioany non 001acTh Pasmep o6macTu mom 04

pabor (zor.) IPOEKTHYIO IJIOMIaNKy.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

COBUT OTMETKHU MJIOIAJKM, M VBopuT 6anmaHC B IIPUBO3HOM 0
(mom.) UJIM BBIBO3HOU I'DYHT.

[IpoekTHas TOBEPXHOCThH [Tapa K penbedy Omns BBIKII.
(memo gns 2.18) WHCTpyMeHTa 2.18.

YyacTku paboTt (memo giis Tpu nmomuroHa Ajst pa3déuBKU BBIKIJI.
2.18) BemomocTu 2.18.

NHCTPYMEHT HYXKEH i y4eOHBIX IIPUMeEPOB U mjid paboThl 6e3 cetu. 2KuBble maHHBIE HaéT 2.01.
®naxok KommakTubIH int16 oTmaéT pacTp B LENIEX MeTpax [OJis IIOCTaBKH JeMo-(pparMeHTOB.

ITapa moBepxHOCTEH AJIsi 00bEMOB

IIBa BRIXOMa, II0 YMOJTYAHUIO BRIKJIIOUEHHBIX, AAIOT TOTOBYIO apy [y mHCTpyMeHTa 2.18 Hachinu
M BBIEMKH - IPOEKTHYIO MJIOMIAAKy ¥ IIOJIMTOHHI Y4acTKOB pabor. Ilnollagka ropu3oHTalIbHAS,
cHapyxku obnmacTu paboT oCTaéTCs HaTypalabHBIM penbed.

OTMmeTKa Iiomanky Oep€Tcsa cpemHUM penbeda BHYTPU 00JIaCTH, X 3TO TOYHBIM OTBET, a He
MTPOM3BOIbHAEIN BEIOOP. OOBEM €CTh CyMMa Pa3HOCTeN, YMHOKEHHAas Ha IIOIafb sSYetKu, U HETTO
oOpallaeTcss B HOIb POBHO TOT[a, KOTAa OTMETKa paBHa cpemHeMy. MeguaHa OEJIUT MOIOJIaM
sSTYEeWKH, a He KyOoMeTpHl, 1 H6anaHc pu Hel He cxonuTtcs. [ToaToMy IemMo cpa3y Ha€T COUIenITuiicsa
fanaHC, a COBUT OTMETKH B NOIIOJIHUTEIbHEIX ITapaMeTpaxX YBOOUT €T0 B IPUBO3HOM UJIM BEIBO3HOU
TPYHT, TaK 4TO BCe TpU BepAuKTa 2.18 npoBepAarOTCa B ABa IIPOTrOHA.

BmecTe ¢ penbedoM BEIZAIOTCS TPU [AEMO-TOYKKM CTBOPOB M [IBE MIEMO-TpPAcChl KaHaB. HaropHas
KaHaBa MPOXOAUT BHIIIE CAMOI'0 CUJILHOT'O TaJIbBETa, KIOBET HUXKE 110 CKJIOHY. O6e TpacCH JIoMaHbIe
C M37I0MOM, 4YTOOBI IPOBEPSJACh pacTepu3als TPacChl C ITOBOPOTOM. TOYKM CTaBSITCSI Yy CaMBIX
CUIbHBIX TaJIbBErOB, PAa3HECEHHHIX M0 T'PUAY, W HAPOYHO COBUTAIOTCS Ha HECKOJILKO SYeeK B
CTOPOHY OT BOJIOTOKA, YTOOH OBIJIO BUOHO, KaK IIPUTSIXKKA B HHCTPyMeHTe 2.15 Bo3BpalllaeT CTBOP
Ha BOJOTOK. TOYKM AeTEPMUHUPOBAHLI TEM XK€ 3€PHOM, YTO U peibed.

OBpazxkHO-0a/I04YHasI CeTh

®maxok OBpaxKHO-0a/I0OYHAsi CeTh Bpe3aeT B pejbed TalabBerHn C KPYTHIMH OopTaMu u
OTBEPIIKAMY, BXOOSIIMMH IO OCTPLIM yriioM. Bpes yrmy6msieTcss BHM3 II0 TEYEHHIO, KaK y
HACTOSIIET0 OBpara, BepIiIrnHa MenKas, YCThe rimy0oKoe.

Hy>eH 3TOT peXuM OJIisi IPOBEPOYHEIX HAOOPOB. Y3KUU Bpe3 MeXKAY COCETHUMU I'OPU30HTAIIMU
9TO CaMOe TSXKEJI0e MeCTO Ojis 060 MHTepnonsanuu. [Opu30HTANU €ro IMOoYTH He OIUCHBAIOT,
¥ IIOBEPXHOCTH, IIOCTPOEHHAS II0 HUM, cpe3aeT oBpar. Ha nmpodusie nomepék 3To BUOHO Cpasy, a
WHCTPYMeHTH 2.11 1 2.12 garT 3TOMy 4HUCIIO.

Kynma 1oxurcsi neMo

Ecnu oxBaT He 3afjaH, eMO JIOKUTCS K CJI0AM IIpoeKTa. Mx ob1Iui 0XBaT IPUBOAUTCS K BEIOpPaHHOM
CuCcTeMe KoopamHaT u 6epeTcs 3a MeCTO YKJIamKU. B IIyCcToOM IIPOeKTe oIepeThCcsd He Ha UYTO, U eMO
CO3MaéTCs B YCIIOBHOM MeCTe, OMHOM M TOM e, UYTOOH IPUMepPHl PYKOBOACTBA BOCITPOU3BOOUIUC.
B MmecTHOU cucTeMe KOOpOWHAT, HAaIPUMED PYSHUYHOU, YCIIOBHOE MECTO OKA3EkIBAETCS OAJIEKO OT
pabouux maHHBIX.

ITosToMy B myCTOM IIpOeKTe 3amaBaiiTe mapameTrp Kyma momoxkuth (oxBart). Penbed nsaxeT Tyqa,
a pa3Mep rpuaa MOCYUTAETCS OT OXBaTa U pa3Mepa SUYEUKu.
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2. Tomorpadus: fMarHOCTHKAa H MpaBKa

2.11 Pa3geIuTh TOPU30OHTAIMN /i1 IPOBEPKHU

UHCTPYMEHT [enuT Habop TOpH30OHTajel Ha fBa. [Io0 OMHOMY CTPOSIT penbed, IO BTOPOMY
MIPOBEPSIOT pe3ynbraT. HykeH OH 3aTeM, YTOOBI IMOMYYUTh YUCIEHHYIO OLEHKY, MPUTOOHYIO AJIS
OTUYETa.

3ayeM pa3menaaTh

CaMbifi TTIPOCTOM CHOCOO TPOBEPKMW BHITASOUT TaK - B3ATh HCXOOHBIE TOPU30HTAJNIM, CHSITH C
noctpoenHou [IMP 3Ha4YeHUs B UX TOYKAX M IMOCYUTATh HEBA3KY. Pe3ynbTaT BEIUIET XOPOIIUH, HO
OH U3MepSIeT HE TO, YTO KaxkeTcs. UHTepHoIsaTop 3TH TOYKYU BUAEJ, OHU OBIIM BXOOHBIMU JAHHBEIMU,
¥ BOCIIDOM3BECTH UX OH IOYTU 00s3aH. ITO IpPOBEpPKA BOCIPOU3BEOEHUS BXOOa, a He TOYHOCTH
IpeicKa3aHusl.

HacTosimmast mpoBepka TpebyeT [OAHHBIX, KOTOPHIX MOOenb He Bupena. UX u CO3MaéT 3TOT
WHCTPYMEHT.

Ho*:eMy OejilnM 110 OTMeTKaM, a He 110 00BeKTaM

V6paTb N3 IIOCTPOEHUA OTHOEJILHEBEIE 3BEHbBA OOHOM TOPHU30HTAIA 0eCCMEICIIEHHO, CoCegHUuE 3BEHbsA
TOT'O 2K€ YPOBHS IIOOCKAXKYT OTBET, U IIPOBEPKa OKaXeTCd 3aBHIIIEHHOM. HOSTOMy OTJIOKEHHBIN
YPOBEHB HCY€3aeT UEeJINKOM, CO BCEMU CBOMMU 3BEHBSIMMU. BoccTaHOBUTE €T0 HWHTEPIIOIATOP MOZXKET
TOJIBKO IIO COCEJHUM YPOBHAM, a 3TO U €CTh IIPpeaCKa3aHue.

KpaiiHue oTMeTKHM Habopa BCcerfia OCTAIOTCs B IMOCTPOEHUH. 3a IpefenamMu Habopa UHTEPIIOISTOD
9KCTPAIOJIKUPYET, ¥ HEeBsi3Ka TaM U3Mepsijia Obl He TO, Pafy Y4ero IpOoBepKa U [eIaeTCs.

YT0 Ha BBIXOIE

IIBa ciosi, TOpU30HTAIH OJIsI IOCTPOEHHUsI 11 T OpHU30HTaIH IJisi mpoBepKH. O6a IoIy4aloT IoJie
hold, HoML OIS TOCTPOEHUS ¥ eOUHHUIA OIS MPoBepKHu. MHCcTpyMeHT HeBsi3Ka ropu30HTaIeH
npotuB IIMP 5T0 1ojie y3HAET caM M IledaTaeT ABe IUMPH OTAEJILHO, IIOSTOMY IIpolle IIomaTh
eMy 00beOUHEHHBIN HAaOOp, YeM CUUTATh IBAKIHL.

PaGounii mOPsATOK

Pa3penuts ropm30HTaNM, NOCTPOUTH penbed 0 HabOpy OJIs IIOCTPOEHMs, HalpuMep uepe3
Topo2Raster, U3MepUTh HEBA3KY Ccpaldy 10 000MM HabopaM U CPaBHUTH ABE IIUDPHI.

ITapaMeTpsbI

[TapameTp

YTto 3amaéeT

ITo ymomuyauuto / coBeT

lopuzoHTanu (JINHUM)
ITonne oTmMeTKu

OTknapgeiBaTh Kakaoyio N-1o
OTMETKY

Cosur Bri6opa (Jlor.)

Hcxonmubeii HabGop.
Yuc1oBOE I10JI€ BEICOTHL
TOPU30HTAJIH.

[ITar npopeXUBaHUA II0
YPOBHSM. 4 03HA4aeT, 4TO B
IIPOBEPKY YXOOUT IMMPUMEPHO
YeTBepPTh.

CwmeliaeT BEIGOD YPOBHEH,

4yTOOBI TPOTHATH TPOBEPKY T10

Pa3HBEIM IIOOMHOZKECTBaM.
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2.12 HeBsi3Ka ropu3oHTajied nporus IIMP

HHCTPpYMEHT U3MepsieT, HACKOJIbKO IToCTpoeHHasi LIMP BoCIpoM3BOOUT MCXOOHBIE TOPHU3OHTAIH.
B Toukax BHOJIb TOPH30HTaIu OepPETCs 3HaYeHHe pacTpa M CPaBHUBAETCS C OTMETKOM CaMOH
ropu3oHTanu. HeBs3Ka monoxurenbHa TaMm, rae LIMP nexxuT HuKe TOPU30HTAIH.

Kaxue uucjia BbIIalOTCsI

CpenHee 3TO CMellleHNE, U HEHYJIEBOE O3Ha4yaeT, UYTO IIOBEPXHOCTH B LIEJIOM CABHHYTA IIO BEICOTE.
CKO u RMSE 3To pasbpoc. MenmaHa MOOynIs yCTOMYWBA K €IUHUYHBIM BEIOpOCaM, MaKCUMyM
IIOKa3bIBaeT Xyalllee MeCcTO Ha IJIOIIanu.

OTHenbHO CYUTAETCS HOJMS TOUEK, IPOMaxXHYBIIUXCS OOJbIlle YeM Ha MOJIOBUHY CedeHUs penbeda.
OTO mpaKTHUYecKasi BeJIMUMHAa. EciIM OHa 3aMeTHa, OPM30HTAallb, IPOBemEHHAas II0 Takou LIMP,
BCTaAHET He TaM, rIae Oblyla HCXOMHAsI, ¥ KapTa IIepecTaHeT COBIamaTh caMa C COOOH.

Ceuenue penbeda WHCTPYMEHT OMpPeAenseT 0 Habopy OTMETOK caM, KaK HaWMEHBIITYI0 Pa3HOCTh
MeXay cocemHUMU ypoBHsSMU. Ecnmm HaGop cobpaH M3 pal3HBIX MCTOYHWKOB, 3ajalTe CedyeHue
BPYYHYIO.

IBe uudpsl BMECTO OTHOH

Ecnu B cnoe ecth nosie hold ot uHcTpymenTa 2.11, HeBsI3Ka CYUTAETCH OTHEIIBHO OIS IOCTPOEHUS U
OISl IPOBEPKHY, U B XKypHAJI yXoOsaT 00e cTpoku. IlepBasi roBOPUT, KaK MOJEIb BOCIIPOU3BOIUT BXOL,
BTOpas - KaK OHa IpefcKa3siBaeT. BTopas Bcerma xyKe MepBoO#, ¥ 9TO HOpMaJibHO. CMOTpeTh Hamo
Ha pPa3phB MeXKOy HUMHU. EC/TM OH BEJIMK, MOMEIb XOPOIIO 3alIOMUHAET U TJI0X0 0600IIaeT, TO eCTh
dbopma penrveda MexROy TOPU30HTAIIMU BOCCTaHABIUBAETCS HeBepHO. be3 mosns hold nHCTpyMeHT
cuuTaeT OgHy uMdPy ¥ OpegynpexkgaeT B XKypHAJie, YTO 9TO BOCIIPOU3BEeAeHUE BXOIA.

OTuéTr

HTML-0TY4ET COOEpKUT dYeThIpe YacTH - TAOMuily uymcen mo HabopaM, THCTOTPDAaMMy HEBSI30K
C OTMEYEeHHBIMH T'DAHHIIAMH B IIOJIOBMHY CeYeHHUs, pa30bpoc cpemHell HEBSI3KH [0 OTMETKaM U
KOPOTKHI pa3bop pe3ynbTaTa.

Pa36op oTBedaeT Ha 4YeTHIpe Bompoca. ECTh U CHUCTEeMaTHYeCKOoe CMeIleHue, BEJIUK I pa3bpoc
OTHOCHUTEIbHO CeYEeHUsI, 3aMeTHa JIX [I0JIsT IPOMAaxX0B U €CTh JIX Pa3phiB MEX/Yy BOCIIPOU3BEeIEeHUEM
U IIpefCcKa3aHueM.

Pa36poc mo oTMeTKaM CMOTPHUTE BHUMAaTEJIbHO. ECiiu HeBsi3Ka PacTET K BePIIMHAM HUJIH K TaJlbBEraM,
9TO TOBOPUT O cpe3aHuu GopM, a He 0 CIIydallHOM IIIyMe.

CJ/10M TOUYEeK

Brimaétcsi To4euHBINM cno¥ HeBsI30K ¢ monsamu fid_src (06BEeKT MCXOmHOM TOopu3oHTanu), elev
(otmeTka), z_dem (3nHaueHue IIMP), resid u abs_resid, hold. PackpaceTe ero mo resid
pacxopsiieics: MIKajaoW - ¥ MecCTa, Tie IIOBEePXHOCTb CHCTeMaTUYECKH YXOOUT BHU3 WMIIM BBEPX,
BUIHHI cpa3y, 6e3 BCIKOU CTaTUCTUKH.

ITapaMeTpsbI
[TapameTp YTo 3amaét ITo ymonm4gaHnuio / COBET
lopuzoHTanu (JIMHUN) Cmnoii c oTMeTKaMu. ['oguTcs -
00BbeIMHEHHKIN Habop C moJjieM
hold.
ITone oTmeTKH YucioBoE m0OJI€ BBICOTHI. -
IIMP (mocTpoeHHBIN penbed) PacTp, KOTOpEIY IIPOBEPSEM. -
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Kanan IIMP (Horm.) Kanan pactpa. 1
IITar ompo6oBaHus BOOIb 0 - TOMBbKO BepPIIUHEL. bombiiie 0
TOPU30HTAJHU Hyns mo0aBjsieT TOYKHU Ha
MJIMHHBIX TPSIMBIX y9aCTKax.
Bri6opka pactpa (Hor.) BunuHeHo Uy 6IuXKanuIImnm. OUIUHENHO

st TTagKou TOBEPXHOCTHU
TOuHee OMJIMHEMNHO.

Ceuenue penbeda ([do.) 0 - omrpenenuTh IO OTMETKaM. 0

Touku HEeBSI30K BrIXOOHOM TOYEYHBIN CIIOH. co3maéeTcs

OtuéT o HeBsi3kax (HTML) Tabmnuita, rucTorpaMMma, Cco3maéTCs
pazbop.

2.13 Iunarnocruka reppacunra IIMP

UHCTPYMEHT MIIET TEPPACUHT, XapaKTEPHHIN medeKT penbeda, MOCTPOEHHOTO 0 TOPU30HTAJISIM.
CKJIOH UOET CTYIEHSIMH, BO3JIe YPOBHS TOPU3OHTAIN IIOJIKA, MEXKIY YPOBHSIMH pe3kuil copoc. Ha
OTMBIBKE 5TO BUOHO KaK CHUCTeMY KOHIIEHTPHYECKUX II0JIOK, Ha Ipoduie KaK CTyIeHH. YKIIOHE B
TaKOM pejibede HeBepHH], a PaCYETH CTOKA II0 HEMY PBYTCH.

HB& HE€3dBHCHMBIX IIPU3HAKa

BepTuKajnbHasi KpUBH3HA 3TO BTOpas IIPOU3BOJHAA BOOJIb CKJIOHA. Y CTylleH4YaTOU IOBEPXHOCTU
OHa Ha€T BCIJIECKM Ha cOpocax ¥ MOYTH HYJIM Ha II0JIKaX, a BCSI KapTHHA MOJIOCAMH IIOBTOPSIET
PHCYHOK Topu30HTasel. PacTp KpUBU3HHBI BLITAETCS Ha BHIXOM, M TEPPACUHT Ha HEM BUMEH IIa3aMHu,
6e3 BCAKOM CTAaTHUCTHUKH.

IIpuTsizkeHHe OTMETOK K YPOBHSIM 3TO IIpsiMas IIPOBepKa II0 CaMHM 3HadeHHsM, 0e3
MIPOU3BOMHEIX. Y HEMCKAXKEHHOM ITOBEPXHOCTH OTMETKHY MEXKIY COCEeHUMHU YPOBHSIMHU PACIIPEOeIeHb
Ooriee-MeHee PaBHOMEPHO, TO3TOMY AOJIS SYeeK B Y3KOU MOJIOCe BOKPYT YPOBHS O/IM3Ka K MIUPUHE
3TOM IIOJIOCH], ¥ OTHOIIEHWE BHIXOOUT OKOJIO €IUHUIIEL. Y TePPAaCUPOBAHHOM IMOBEPXHOCTH OTMETKHU
CKAIlJIMBAIOTCS y YPOBHEH, ¥ OTHOIIIEHUE PACTET.

YuTaercs oTHoIIeHHe TakK. OKOJIO eMUHUITH TPU3HAKOB HET, IIOJITOPA 3TO IIOBOJ IOCMOTPETH PacTp
KPHUBH3HEBI I'JTa3aMHU, IBa U BHIIIE 3TO TEPPACHUHT.

[lBa mpu3HaKa CTOUT CMOTPETh BMecTe. KpuBu3Ha yOeguTenbHa BU3yaibHO, HO €€ BCIIIECKU OBIBAIOT
¥ OT HacTosmux GopmM penbeda, HampuMmep oT 6POBOK. [IpUTAKEeHHE K YPOBHSIM Ja€T YUCIIO, HO He
IMOKa3kIBaeT, TOHe UMEHHO HapyllleHrue. BMecTe OHM OTBEYAlOT U Ha BOMIPOC «EeCTh JIM», U Ha BOIIPOC
«rme».

Ceuenue peinbeda

HNHCcTpyMeHT cumTaeT pa3y OTMETKH BHYTPU CEYEHHUS, IO3TOMY cedeHue eMy HeoOxommmo. Ero
MOKHO 33/laTh BPYYHYIO MJIM TIONATh CJIOM TOPHU3OHTaJed, U Torma 0epyTcs U ceuyeHue, u 6a3oBas
OTMETKa OT peanbHOro Habopa. Bropoil myTh Hafmé€xkHee, eClIu OTMETKU He HaUMHAIOTCS OT KPYTJIOTO
YHCIIa.

IInnockue y4acTKH B CYET HE HAYT

f4eliKy c OKOJIOHYIEBBIM YKJIOHOM HMCKIIIOYAIOTCS U3 UHAEeKCa NpUTsIKeHus. [lopor 3afgaéTcs monen
cedeHUd. fd4deliKa He yYUTEIBAETCS, €CJIU IIepenay BEICOT Ha Hel MEHbIIIe COTOU OOJIM CeYeHU s, IPpU
ceueruu 0.5 M 3T0 5 MM Ha s4eiiky. I[lapameTrp He yYHUTBHIBaTh T49€HKH C MepenajioM MeHbIIIe,
IOJISI CEYEHHSI JIEKUT B JIOMNOJIHUTEIbHEIX, HOJIb €TI0 OTKJII0YaeT.

Be3 9Toro oTceBa MHOEKC UCKaXKaeTCs Ha JII000H peabHON MaTpHlle C BOZoéMOoM. OTMETKM BOTHOMH
TTOBEPXHOCTH CTOSIT Ha OHOM MeCTe U BCe IIOIafaloT B OOHY a3y BHYTPU CedYeHUsi, paclpeaeieHue
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IepeKalinBaeTCs, ¥ UHOEKC 3aHUKaeTCs, ITOKa3blBas JIOXKHOe Omaromonyuune. Ha matpuile, roe
BOOOXPAHUIIHINE 3aHUMao 44.5 mpoleHTa mioianu, HHoekc 6e3 orcea gaBai 0.50 smecto 0.97, a
1o ogHOU cytie Beixopuino 1.00.

Homns MCKJIIOUEHHLIX sTUeeK IMeYaTaeTCs B KYPHaJl U IIOoIIagaeT B OTYET. ITO BAXKHO BUOeTh. Ecniu
UHCTPYMEHT BI:I6pOCI/IJ'[ IIOJIOBUHY IIJIOIIIAAX, BBEI OOJIZKHBEI 3HATH 00 9TOM, a He HCKATh IIPUYNHY
HU3MEeHEeHUs pe3yJibTaTa CaMOCTOATEJIbHO.

OTtuéTr

HTML-0oTuéT comepKuT TabJIuUIy YHCelI ¥ THCTOrpaMMy (a3bl, TO €CThb paclpefeeHrue OTMETOK
BHYTPH cedyeHHUs. POBHas rucTtorpamMma o3HadaeT, UYTO TeppacuHra HeT. [TUK B HyJie 03Ha4YaeT, YTo
OTMETKHU COOUPAIOTCS Y YPOBHEH, 1 IIOBEPXHOCTh CTyIIeHYaTasl.

Kak ycrpaHaTrs

TeppacuHT YCTPAHAETCSA CTPYKTYPHBIMY TUHUSMHU (TanbBeru, OPOBKHM, BOOOPAa3/IesIkl) ¥ YIIOTHEHUEM
HCXOOHBIX HAHHBIX, a He criaxXuBaHueMm. CriaxkuBaHUe YOEpET CTYIEeHU BMecTe C ¢opMaMu
penveda, u UUPPH CTAHYT Jydllle IPU TOM, UTO KapTa CTaHET XyXKe.

ITapaMeTpsbI
[TapameTp YTo 3amaéTt ITo ymonm4gaHuio / COBET
LIMP (mipoBepsieMbilt penbed) PacTp, KOTOpEHIM ITPOBEPSIEM. -
Kanan LIMP ([To.) Kanan pacTtpa. 1
Ceuenune penbeda 0 - B3aTH U3 C/10s 0
TOPU30HTAJIEN.
l'opusonTanmu gnsa Heo6s13aTenbHBIN CIIOH, U3 -
onpeneeHUus CeUeHU Hero 6epyTCs ceueHune u

0a30Bas OTMETKa.
[Toe OTMETKU TOPU30HTaIeH YucJioBoe MmoJjie BEICOTHI. -

bazoBas oTMeTKa ypOBHEU OTC4YET ypOBHEH, ecnu 0
(Oom.) cedeHUe 3aJaHO BPYYHYIO.
[TonymuprHa I10JI0CH BOKPYT Ions ceyenus. Oxupgaemas 0.1
ypoBHA ([Tom.) IOJI paBHaA YOBOEHHOMY
3Ha4YEeHUIO.
BepTukanbHasi KpUBU3HA BrIxomHOM pacTp. co3maéTrcs
OTtuéTt o Teppacuure (HTML) Tab6muia, TucTorpaMmMa ¢assl, co3maéTcs
pazbop.

2.14 CHsiTHe cTyleHeH (CrilakuBaHHE C OTPaHHYEHHEeM)

HWHCTPYMEHT yCTpaHSeT TepPPacHHT, TO eCTh yOHMpaeT CTYIeHW CO CKJIOHOB, He CABUTAs CaMH
TOPU30HTAIH.

Kak 3ToO BO3MOZKHO

HOBerHOCTb CrilazKUBae€TCsaA UTEePAaTUuBHO, HO KaxXXOgol TO4YKe 3allpelneHo yXOOuThk OT MCXOOHOI'O
3Ha4YeHHUs Jajblile 3afaHHOUN O0Nu cedyeHusd. 1o YMOJI9YaHHUIO 3TO IIOJIOBHMHA CE€4YE€HUd, TO €CTh POBHO
omnbKa KBAaHTOBAHUSA. HOBerHOCTB, IIOCTPOE€HHAad II0O TOPHU3OHTAJIAM C IIaroM Ce4Y€HHusA, U TakK
N3BEeCTHa He TO4YHee.

OTcioma mBa CBOMCTBA, paiy KOTOPHIX BCE U fieflaeTcsa. MeTox He MOXKeT BHIAyMaTh (QOPMEI TOHBIIIE,
YyeM TT03BOJISIeT UCXOHOE CeYeHne, TTOTOMY YTO pa3MaxX MPaBKHU OTPaHUYeH CBepPXy. U OH HEe MOXKeT
MMEPEKUHYTH TOUYKY YepPe3 TOPU30HTAJb, TaK KaK COABUT MEHbIIIE TOJTOBUHEI IaTa MEKAY YPOBHSIMU.
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Ha sTamoHHOM cTymnmeH4YaToM penbede MHIOEKC NMpUTsIKeHUs mamaeT ¢ 5.00 go 1.13, a cpemHsas
omrbKa MPOTUB UCTUHHOM MoBepxXHOoCcTH ¢ 1.25 M mo 0.12 M.

IIpaBKa caMmonposepsieMasi

WHpekc nmpUTSKeHus K yPOBHSAM CYHTAETCS OO0 M IIOCjie IpaBKW, 00e IUGPH YXOOAT B XKypHAI
BMECTe C HauOOJbIIUM (PaKTHUYECKUM COBUTOM IIOBEPXHOCTH. ECIU Mocse mpaBKu MHIOEKC OCTaJICs
BBIIIIE IBOMKU, MHCTPYMEHT IPSIMO TOBOPUT, YTO CTYIIEHU HE YIIIJIU, U COBETYeT H0oO0aBUTh UTepaluni
WJIU IIPOBEPUTEH CeUeHUe.

Otuét HTML copmepzKuT TabIUIly YHUCEI 00 U II0CJIe, ABe TUCTOTPaMMEI a3kl psIaoM U pa3dop. ITo
TOTOBBIM JOKYMEHT [IJIs 3aKa34YWKa HUJIU PelleH3eHTa, 10 HeMy BUOHO, YTO OBIJIO, YTO CTAI0 U KaKOM
LIEeHOM.

Yero UHCTPyMEHT He JejiaeT

OH He BO3BpalllaeT TOT0, Yero B MaHHBIX HeT. Eciu y3Kuil Bpe3 cpe3aH IPHU IIOCTPOEHUU pesbeda,
CTakMBaHKWEe ero He BOCCTAHOBHUT, IIPAaBKa OrpaHMYEHA IIOJIOBUHOI cedYeHWus, a Bpe3 riayoxe. Ha
BOIHOM T'JIafy OH TOXKe He IIOMOXKEeT, TaM Hy2KHa MacKa, a He CrilaKHBaHue.

ITapaMeTpsbI

[TapameTp

YTto 3amaéeT

ITo ymonm4gaHuio / COBET

LIMP co cTtyneHsMu
Kawxan LIMP (Jor.)
Ceuenue penbeda

l'opusonTanmu gnsa
onpeneeHUus CeUeHU

[Tonme oTMeTKU TOPU30OHTAJIEN
HUTepaunii crnaxxuBaHus

IOTTyCTUMBIN COBUT, MOJIS
ceueHus (Jor.)

Penved 6e3 ctyneneit
OTtuéTt mo u nmocie (HTML)

[TpoBepsieMbIN pacTp.
Kanan pactpa.

0 - B34Th U3 CJI0g
TOPU30HTAJIEN.
Heo6s13aTenbHBIN CIIOM, U3
Hero OepéTcs mar.
YucnoBoe 10Jie BBICOTHI.
Bornbitie 3HAYUT riuaxe.
[TormcoTHU XBaTaeT MOYTHU
BCerga.

Houe 3ampelniaeT npaBKy
BOBCe.

BrixomHOU pacTp.
Tabnuila, THCTOTPaMMEI,
pasodop.

50

0.5

Cco3TaéeTcs
co3maeTcsa

2. Tonmorpadus (mpogoakeHHE)

2.15 OTYéT Mo CTBOPY

WracTpyMeHT cuntaeT MophoMeTpUio Bogoc6opa OT CTBOPA - TOYKM 3aMEIKaHUS Ha BOJLOTOKE. DTO
KJlacCU4ecKasl 3ajlada WHKEHEPHOM THAPOJIOTMM M U3BICKAaHWM, XapaKTepUCTUKU OaccedHa OT
3amaHHoOM Touku. MHCTpyMeHTH 2.05 - 2.07 galoT CTOK, PEUHYIO CeTh U 0aCCEWHEI 10 TEPPUTOPUHU B
esaoM, a 2.15 oTBedaeT Ha BOIIPOC ITPO KOHKPETHHIA CTBOD.

IMonss ucxomHOTO OOBEKTa IEPEHOCSITCS B BBIXOO TeM XKe mopsagkoMm, 4To B 2.07. HyzKHbie
BBIOMPAIOTCSI B [OIIOJTHUTENILHBIX ITapaMeTpax, IPU COBIIAQAeHWKW UMeHU Ho0aBisgeTcs npeduKc
src_.
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Kak 3T0 padoTaer

Kaxkpgasa Touka CTBOpa NPUTATHBAETCS K sAdYeliKe C HauOOJBIIEW aKKyMyJsIned B pamuyce
NIPUTSAKKY, IIO3TOMY CTBOP CTaBUTCS Ha Ijla3 PSAOOM C TalbBErOM M IIONafaTh MEIIIBIO B S4YEUKY
BOIOTOKA He HyKHO. OT IPUTSAHYTON SUEHKH COOMPaEeTCs IMOIHBIN BOOOCOOD, U 10 HEMY CUUTAETCS
30Ha/JIbHAsA CTATUCTHUKA. [7TaBHBIM BOOOTOK TPACCUPYETCsS BBEPX IIO PEIIETKEe, U3 KaXKOOU SYeUKU
mejlaeTcs IIar B cocefla C HauboJIbIlle aKKyMyIsaIued, U Tak 0o s4eiku 6e3 TPUTOKOB.

BopmocOopEl cocegHUX CTBOPOB Ha OOHOM BOJOTOKE BKJIAALIBAIOTCS OPYT B Opyra. KaXpmwiii cTBOp
MMOTy4YaeT CBOM ITOJTHBIM GacCelH, a He OCTATOK IIOCIIe BHIIIeNnexkaIiero. 9to oraudaet 2.15 ot 2.07,
TIle TEPPUTOPHUS OENIUTCS Ha HellepeceKalomuecs 6aCCeNHEI.

Y10 cuHuTaeTrcs

ITokasaTensb ITone Epuanuise
ITnomane 6acceriHa area_km? KM?
CpenHsis BEICOTaA Z_mean M
MunruManbpHas BEICOTA zZ min M
MaxkcuManbHast BEICOTa Z_max M
Cpenuuii yKioH 6acceliHa slope deg rpanychl (Horn 3x3)
OTMeTKa cTBOpa Z_gauge M

I[InMHa ri1aBHOTO BOJOTOKA stream km KM
ITageHnue BoooTOKa fall m M
CpenHuil yKJIOH BOOOTOKa slope ppm IpOMHUJLIE
CpepHui yKIOH CKIIOHOB Ick mo CII sp_slope ppm TIPOMUJIIIE
CyMMapHasi OirHa rOPpU30HTaIeH sp_iso km KM
CpenHeB3BellleHHBEIN YKIIOH BogoTOKa o CII  sp stream ppm npomunne
I[InvHa pevyHOM ceTH BHYTPH BomocOopa net km KM
I'ycTtoTa peuHOl ceTn net dens KM Ha KM?
fgeek B Gacceiine cells IIIT.

IIaTe mosye# BHU3Y TaOIHIILI 3AIOJIHSIOTCS TOJIBKO IIPM BKIIIOYEHHBIX ITapaMeTpax. Tpu momis C
IIPHUCTABKOM SP_ MOSIBASIOTCS IPU 3aITaHHOM CeYeHUU TOPU30HTaJIel, MBa moys net_ mpu 3alaHHOM
TTOPOoTe aKKyMYISINU, HHaYe OHU OCTAIOTCS ITYCTHIMH.

BenuyuuHa, KOTOPYIO ITIOCYUTATh HE U3 4YEero, NMMUIEeTCd IIyCThIM 3Ha4YeHHEM, a He HYJ'IeM Homne 3to
HU3MepeHue, IyCTo 3TO €ero OTCyTCTBHE.

TpHu OJINHBI, KOTOPHIE JIETKO Iepenyrarb

B Tabnuie aTtpuOyTOB PSOOM CTOST TPH IIOJS C OJIHHAMH, M IO KOPOTKMM HMMEHaM OHHU He
pasnuyaioTcs. B 3aronmoBKax TabIUIEI aTPUOYTOB CTOSIT IIOAIKUCH CIIOBAMHU, HO IPH BEITPy3Ke B CSV
WM TIPU paboTe Yepes3 BEIPakKeHUsI OCTAIOTCS UMEHa, II03TOMY pPa3HHUIla Ha3BaHa 3[eCh IIPSMO.

stream_km - JIMHA I'JTABHOT' 0 BOOOTOKA, OT CTBOPA BBEPX I10 HauboJIbIIe AKKYMYJIAIINU 00 UCTOKaA.
OpgHa nMuHusd, IIPDUTOKHU B Heeé He BXOIOAT.

net_km - girHa BCeM peyHO# CeTH BHYTPH BomocOOpa, TIaBHBEIM BOMOTOK BMECTE C IMPUTOKAMH.
3aronHsAeTCs IPU 3aJaHHOM IIOPOTe aKKyMYJISIIUH.

sp_iso_km - qivHa ropu30HTAJIeH, a He BOOOTOKOB. OTO MHOXUTEJb Xli B ¢hopMyse cpemHero
yKIOHa ckKyoHoB 1o CII, ¥ OH Ha [Ba ImopsimKa OOIbIlle OIUHBI CETH, IIOTOMY YTO F'OPU30HTAN UIOYT
II0 BCeH IUTOMIagM Yepes3 Kaxkaoe ceueHwue 1o BeicoTe. Iy BogmocGopa B 54 KM? IIpHU CEYEHUH 5 M
nonydaetcsa okoyo 2800 kM, 1 5TO HOPMaJbHO.
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ITapaMeTpsbI

[TapameTp

YTto 3amaeT

ITo ymonmgaHuio / COBET

BxomHas IIMP

Touku CTBOPOB

Penved B MeTpax B
MmeTpudeckou CK.

TouyeuHBIN CJION, IIO0 TOYKE Ha
CTBOD.

CeueHne TOpPU30HTANEN OIS Bxmouaet nnons sp_. Honb 10

pacuéra o CII, m OTKIIIO4YaeT.

[Topor akKyMyNIALUU OIS Bxirouaert nionsg net . Honb 0

OJIVHBEL PEYHOU CeTHU, TUYeeK OTKJIIOYaerT.

Pagmyc nIpuUTaXKKH TOYEK, M OKHO OMCKa MaKCHMaJIbHOM 150

(mom.) AKKYMYJISIIUH.

3anoJIHUTE ITIOHUXKEHU S [TogroroBka penbeda nepen BKIIL.
pacyéToM CTOKa.

Epsilon yknona, M (gor.) HaxkIioH 3achIIKy npu Kak B 2.04
3amn0JIHEHUH.

Bomoc6opsr cTBOPOB [TonuroHsl ¢ aTpubyTamMu 1o co3maéeTcs

(TIOJTUTOHEI) Tabuile BHILIE.

OtuéT no crBopam (HTML) Tabnmuila Ha KaXK[ablM CTBOD. Cco37maeTcs

KrmoueBrsie 111G II0 KaxKI0MYy CTBOPY OyOIHPYIOTCS B XKypHAaII Processing AByMs CTPOKaMH, YTOOE
pe3yabTaT YUTaNCST 6€3 OTKPHITUS TaOIUITEI aTPUOYTOB.

BricTpas npoBepKka Ha IJeMoO

3anyctute 2.10 demo-penbed. KpoMme pacTpa oH BeigacT cioil Touku CcTBOpPOB (IeMo) - TpHU
TOYKH y TalbBeroB, COABMHYTHIE B CTOPOHY OT BOOoTOKa. IlomaiiTe penved u oTM TOukmM B 2.15 C
paguycoM IIPUTSKKYU II0 yMondaHUI0. [IONUTOHEL I4TyT II0 Bogopa3gesaM, a B OTUETe y CTBOPOB
OOHOTO BOOOTOKA COBIALET afeHKe U OymeT pacTH YKJIOH BBePX II0 TEUEHUIO.

rpaHHHBI IIPHMEeHHMOCTH

HHcTpyMeHT cuuTaeT MopdoMeTpuio 6acceiita U TOILKO e€. Pacxompl, MOOY/IY CTOKA, TUAPaBINKa
U CHeTOTasHHWEe CO3HaTeJIbHO He BXOOST B 3afady, 3TO pacyETHas TUAPOJIOTUS II0 HOpMaTHBaM,
OoTHOenbHasl TeMa. EOWHUILI IpenrosiaraloTcs MeTrpudeckuMu, [IMP B MeTpax B MeTpHMYECKOU
cucrteMe KOOpIUHAT.

BopocGopel cTposATcs 1o Tomojioruu penbeda. Ha Teppuropusx 06e3 UYETKUX TI'PAHUI] CTOKa -
IUIOCKUX IIOMMaxX, IPpU THOpPaBINYECKUX IIepeToKaxX U MOAIopax - pe3yJbTaT CJIedyeT IPOBEPATH
TUAPOOVHAMHUYECKUM MOIEIMPOBAHUEM.

Pacuér o CII 33-101-2003

T'MOpoJIOTH CYUTAIOT CTOK [0 HOPMATHBHOM METOOWKE, U [BE BEIMYMHBLI B HEH ONpenessiioTCs
dbopMyaMu, KOTOpEIE HE COBIIQHAlOT C (u3nyecKuMu. [lapamMeTp CedYeHHe TrOpPHU30HTaIeH
BKJTIOYAeT UX PACUYET, HOJIb OTKI/IIOYAeT.

CpenHuil YKJIOH CKJIOHOB ICK cunTaercs o ¢popmyie
Ick = h - X1i/ (2A),

rme h - ceuenue ropuloHTasney, 2li - cyMmMapHas OjIMHA TOPU3OHTAJIe B Ipepesiax Bomocbopa, A
- ero 1omagb. ['OpPU30HTAIN PaAM 3TOr0 HE CTPOSATCS, AJIMHA CYUTAETCH MONCYETOM IIEPEXOMI0B
Yyepe3 YPOBEHDb MEXKY COCEIHUMM TYeMKaMU U BHIBOOUTCA B 1oJie sp_iso_km.
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Ick 3TO He Qu3mueckuit ykimoH. Ha mnockoctu Gopmysna maéT MOJOBUHY TAHTEHCA, ITOTOMY YTO
OBOMKA B 3HaMeHATeJle YUUTHIBAET OBYCTOPOHHOCTH CKJIOHOB, BOOA CTEKAaeT K BOIOTOKY C 000mX
OOPTOB ONMHEL. BemnyrHa OCMBICIIEHHA TOMBKO BHYTPpHU MeTonuKu CIT, T09TOMY JIEXKHUT OTHEIbLHBIM
TOJIEM PSIAOM C GU3NYECKUM YKIIOHOM, a HEe BMECTO HETO.

CpeI[HeBBBeHIeHHLIfI YKJIOH BOIOOTOKaA CYHTAETCAd KaK IIpOHu3BeleHHn€e YAaCTHHEIX YKIJIOHOB
Y49aCTKOB MeXKy TOYKaMHu neperH6a HpO(bI/IJ'Iﬂ, KaXObIM B CTEIIEHUW OOJIM CBOel OnmHBL. Ha POBHOM
HpO(I)I/IJ'[e COBIIaa€eT C IMPOCTHIM IMaJ€HHWEeM Ha MOJIWHY, Ha JIOMaHOM IaéT MeHbIlle, Bedb PEeKa C
KPYTBIM BEPXOBLEM U IIOJIOTMM HU30BBEM OOHUM OTHOIIEHHNEM HE€ OIIMCHIBAETCs.

[I7st cpaBHEHUS B BRIXOAE OCTAIOTCS U pu3mueckre BeTudYuHH - slope_deg (cpeguuil yKIOH TYyeek
mo MeTony XopHa) u stream_ppm (rageHue BOOOTOKA, HEJIEHHOE Ha ero AJINHY).

[I1uHa pedHOM CeTH

[TapaMeTp MOPOT aKKyMYJISIIIMH IJIsI IJIMHBI PEYHOM CeTH BKIIIoYaeT noisd net_km u net_dens,
HOJIb OTKJTIOYaeT.

CeThb 9TO SU4EUKHU, B KOTOPHIX aKKyMYJISIIUs JOCTUTJIa IOPOTa, TO €CTh TOT Ke ITPU3HaK BOOOTOKA, YTO
B 2.06 PeuHasi ceTh. [[JTMHA CUUTAETCS II0 3BEHBLSIM PELIETKU CTOKA, AUaroHajibHOE 3BEHO BECUT
KOPEHB U3 OBYX Pa3MepoB SUEeUKHU, I03TOMY YKCJIO COBIIaAaeT C OJIMHOU JIMHUY, KOTOPEIE IIOCTPOUIa
ObI 2.06 Ha TOM XKe ITOpoTe.

3BEHO 3aCYUTHIBAETCS, TOJBKO Korga o0e ero s4edKu BHYTPH BomocOopa. 3BEHO, yXomsiiee 3a
I'paHULy, IPDUHAOJIEXKUT Y2Ke COCeJHEMY BOJIOCGOpy, U ITPUITMCEIBATh €TI0 CI0da 3HA4YHUJIO OBI CUUTATD
OLOHY PEKY OBaXKIOHI.

ITopor pemaeT, 4TO CYUTATh BOOOTOKOM, M [JIMHA CETU MEHSETCI BMeCTe C HUM B pa3bl. Ha
MaJIEeHbKOM IIOPOTE CeTh IIPOpacTaeT B KaXKAyI0 JIOKOUHY, Ha OOJIBIIOM OCTAIOTCS TOJIBKO KPYIIHEIE
BopmoToku. [ToaToMmy uucno 6e3 yKasaHUs mOpora He 3HAYUT HUYEro, ¥ B XypPHaJ IOPOT MHUIIETCS
PAZOM C OJINHOU.

I'ycroTra cetn net_dens 3To mvHa ceTd, OeléHHas Ha IUIomagb BomocOopa, B KUJIOMeTpax Ha
KBaJIpaTHBIM KUIoMeTp. Benuunna 6e3pa3MepHasi 10 CMBICITY U CpaBHUMAas MexXay 6acceiiHaM¥u, B
OT/INYME OT CAaMOU [JIUHEI.

2.16 Bogocoop. /IMHUHN M KOHTYPbI (KaHABbI, Kapbephbl)

HWHCTPYMEHT CcUMTaET IIoiagbk BogocOopa MpUEMHMKA - HarOPHOM KaHaBHI, JI0TKA, KIOBETa JOPOTHU
WM KOHTYpa Kapbepa. Bompoc cTaBuTcs Tak. Kakyio Iiollagb mepexBaThIBaeT MPUEMHUK, €CIIH
caMmoro npuéMHuka Ha IIMP emié Her.

ITonss ucxomHOro o0BEeKTa IIEPEHOCATCS B BHIXOO TeM Xe mopspgkoMm, 4yro B 2.07. HyxuHrble
BEIOMPAIOTCS B HOIIOJIHWTEIBLHBIX IlIapaMeTpax, IIPH COBIafeHWM UMeHU [Oo0aBlsieTCs IpedHKC
SrC .

Kak 3T0 padoTaer

BpezaTts Tpaccy B penbed Oy 3TOTO He HYKHO. Tpacca pacTepu3yeTcs B S4elKU Ipuna, BCe OHU
6epyTcs IpUEMHUKAMU, ¥ BOHOocOop coOupaeTcs: KaK MHOXKECTBO Y€€k, YeH IIyTh CTOKA MPUXOIUT
B M00yI0 sSTYEWKy Tpacchl. Tpacca MozKeT OBITH JTOMaHOM, MOXKET IIepeceKaTh BOOOPa3aes, MOXKeT
BEIXOOUTH 3a paMKy LIMP - Hapy>KHas 4acTh IPOCTO He y4acCTBYeT.

PacTepu3anus MAET C IIaroM TOTbIYEHKM, MO3TOMY HA M3JI0MaxX M [OMATOHAJIAX TPACChl HET
MIPOTYCKOB, Yepe3 KOTOPHIE BOJA «IIPOTeKaaa» Obl MUMO TPUEMHUKA.

Bopmoc6opsl cocemHUX Tpacc BKJIaAbIBAIOTCS OPYT B Opyra, HUXKHAS II0 CKJIOHY KaHaBa IOJIydaeT U
TO, YTO II€pPEeXBaThIBAET BEPXHASA. ITO TO K€ IIOBENEHUE, YTO Y CTBOPOB B 2.15, ¥ OHO IpaBUJIBHOE -
Kaxkjas Tpacca IoJy4daeT CBOM ITOIHBIM BogocHop, a He 0CTaToK.

83



KOHTyp BMEeCTO JIHHHHA

Bxomom IIPUHUMAIOTCSA U JIMHUU, X IIOJIUT OHEIL. [Tonuron cuutaeTcsa HpI/IéMHI/IKOM OeJINKOM, U KOHTYD,
" BCs IIJIOIIAOdb BHYTPH.

[nsi Kapbepa 9TO TPHUHIMUIHAILHO. BHYTPM OH [empeccus, IIOoCje 3alloJTHEHUS TMOHWKEHUH
HaIIpaBJIEHKUS CTOKA TaM CTAHOBATCS YCJIOBHLIMHU - IOPSAMOK 00X0/1a MJIOCKOM 3aJIMTOM IIOBEPXHOCTH
Ha3Ha4YaeT WX MIPOM3BOJIbHO. EC/IM IMPUEMHUKOM B3sITh TOJILKO JIMHHIO OOPTa, YaCTh BHYTPEHHUX
sYyeeK «CTeYET» MHUMO He€ II0 3THM YCJIOBHBIM HAIIpaBIeHUSM H yBeOET 3a co0OH BHEIIHUE.
Ormopa Ha BCIO BHYTPEHHOCTH CHMMAaeT BOIIPOC O HAIpaBlIeHUusX B siMe. KakoBEl OBl HU OBITH 3TH
HaIpaBJIEeHUS, BCS €€ IJIomaAb y2Ke B BomocOope, a CHapyXXH Bofla TPACCHUPYETCS IO pPealbHOMY

penbedy.
BayTpeHHUEe KOJbIla ITOJIMTOHA BXOISAT B IPUEMHUK HapaBHE C OCTAJbHOM IIJIOIIANbLI0 - BHEITHETO

penbeda BHYTPM KOHTypa HeT. MynbTUNIONUTOH oOpabaThiBaeTcs o dYacTaMm. OOBogouTh OOpPT
TMHUEH 60JIbIlle He HY2KHO, II0JaETCS TOTOBLINM KOHTYP.

Bpe3ka Tpaccsl

OtmenvHas rajodka Bpe3ars Tpaccy B penbed oTBewaeT Ha APYroM BOOPOC - YOEPXKUT JIU
KaHaBa IIOTOK, €CJI¥ OHa Mejlbue MeCTHBIX GopM penbeda. Bpe3ka onyckaeT penbed BOOJIb TPACCH
Ha 3aaHHYIO0 ITyOMHY, U Jasbllle CTOK CUMTAETCS yKe 10 U3MEeHEHHOMY penbedy.

Bpe3ka MeHsIeT THAOPOJIOTHIO HaMEpPEeHHO, IIO03TOMY II0 YMOIYAHMWIO BHIK/IIOYEHA, a Pe3ynabTaT
3aBHUCHUT OT 3aJaHHOU TinyOmHBI. PaKT Bpe3KH M TJIyOMHA medyaTaloTCs B XKypHal ¥ IIOMafaioT B
HTML-oT4éT, 4TOOH! ITU(PY HENB35 OBIJIO MPUHSATH 3@ PACYET 10 UCXOTHOMY peibedy.

Y10 cuHuTaeTrcs

[Tokaszarenp ITone Epvauie

IInomane Bogocbopa area km2  gm?

CpenHsig BEICOTaA Z mean M

MuHuManpHas BEICOTA Z min M

MakcuMasibHasi BLICOTa Z max M

Cpepnnuii ykion Bogocbopa  slope deg rpapycel (Horn 3x3)
[nuHa Tpaccwe Uiy KoHTypa trace km — km

[Mnomangk TPUEMHHUKA seed km2 kM?

fAgyeek IpuEMHUKA trace cells miT.

fdgeek B BomocHope cells 1T

ITapamMmeTpsbI

[TapameTtp Yrto 3amaér

BxomHas IIMP

[To ymom4aHuio / COBET

Penved B MeTpax B -
MmeTpudeckou CK.

JIMHUYM UTU TTOJIUTOHEL, 10 -
00BEKTY Ha TPUEMHUK.

Tpaccwl U KOHTYPHI

Bce 00BeKTH KakK OmuH O61uuit Bomoc6op BMECTO BBIKII.

BOgOCOOp OTHEeJIbHEBIX.

BpesaTth Tpaccy B penbed [TpoBepka yoepKaHUS II0TOKA.  BHIKIL.

'myOuHa Bpe3Ku, M ([IO1I.) HacKombKO OIyCTUTh pebed 2.0
BIOJIb TPACCHL.

3aIloMHUTDL MOHUXKEHU S [ToaroToBKa penbeda mepen BKJI.

pPacyEéToM CTOKa.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET
Epsilon yknoHna, M (gor.) HaxkioH 3aceiky npu Kak B 2.04
3amOJIHEHUH.
Bomoc6oph! Tpacc (IOIHUTOHE) [TonuroHse! ¢ aTpuOyTaMH 110 co3maéTcs
TabIuIle BHIIIE.
OtuéT mo Tpaccam (HTML) Tabnuita Ha KaXKayio Tpaccy. co3maéTcs

BbicTpasi npoBepKa Ha AeMO

2.10 Temo-penbed BhOaeT cioii Tpacchl KaHaB (OeMO0): HarOPHYI0O KaHaBYy BHIIIE CUJILHOTO
TajJbBera M KIOBET HHUXKe I10 CKJIIOHY, 00e ToMaHble ¢ u3jiomMoM. [logatiTe pensed u 3TOT cioii B 2.16.
Bopoc60op momKeH jieub BHIIIE TPACC MO CTOKY M VIIEPETHhCS B BOJOPA3IENIH, a HE B paMKy I'pHUAa.

I'paHUIIBI IPUMEHUMOCTH

I/IHCTPYMGHT OTBe€4YaeT Ha BOIIPOC O IIJIoIIagu, a He O pPacxone. Pacxopsr, MOOynIu CTOKa Hu
IIPOIIyCKHAaA CIIOCOOHOCTH KAaHaBHI - paC‘-IéTHaH TUOPOJIOTHUA I10 HOPMaTKHMBaM, U B 3aJa4y HE BXOOAT.
EouHuIe IIpenarojlaraloTCia METPUYECKUMMU.

Bomoc6opel CTposATCS O Tomojioruu penbeda. Ha TeppuTopusx 6e3 YETKHUX T'PAHUI] CTOKA -
IJIOCKUX ITOMMaxX, IPHW THAPABIMYECKUX IIEPETOKax U MOAIOpax - Pe3yJibTaT CJIEAYyeT IPOBEPSATh
TUOPONUHAMHUYECKHM MOLOEIMPOBAHUEM.

2.17 OT9€T Mo rOTOBOMY BOJZOCOOpPY

UrCcTpyMeHT cunTaeT MOPGHOMETPHIO 10 TOTOBBIM IIOJINIOHAM BOZOCOOPOB - IJI0IIanghb, CPEOHIO U
KpaliHrue OTMEeTKH, CPeIHUM YKIOH OaccelHa, OJIMHY I'JIaBHOTO BOAOTOKA U ITaJeHUe.

On HY2KEeH TaM, rge BOJIOCGOp YXKe €CTh, HapPpHUCOBaH BPYYHYIO, B34dT M3 YYXKOI'O IIPOEKTa HJIU
IIOCYHUTaH ;:[pyroﬁ nporpaMMoﬁ. FpaHI/IL[BI He MMepeCYUuThIBAOTCA - paC‘IéT I/IJIéT II0 TOMY IIOJTUTOHY,

KOTOPHIN ITOfany, Haue OTBeT ObLI OBl ITPO OPYTOi BOmocOop.

[TapameTp

YTo 3amaéeT

[To ymom4aHuio / COBET

BxomHas IIMP

[Tomurous! BomocO60poB

PacTp oTMeETOK, 110 KOTOPOMY
CUHHUTAIOTCSA XapPaKTEPUCTUKH.
['oTOBBIE KOHTYPHI, IO
KOTOPBIM CUUTATh.

Touyku 3aMBIKaHUSA CtBopsl. IlycTo - TOUYKa IyCTO
OepéTcs Mo HanubOoIbIIeH
AKKyMYJISIIUN BHYTPU
[IOJINTOHA.
CuutaTh OJIMHY BOOOTOKA U Tpebyet TpaccupoBku o LIMP  BKJtoueHO
nageHue U 3aMETHO J0poxXKe
OCTaJIbHOTO.
CeueHne ropu3oHTaNeN OJd Bkmtouaet nons sp_. Hompe 10
pacuéTta no CII, m OTKITIOYaeT.
[Topor akKyMyJIALUU OIS Bxirouaert niosnsg net . Honb 0
OJIVHBI PEYHOM CETH, S4eeK OTKJII04YaeT.
Pagmyc npuTaXKKM ToO4ekK IIBUTaeT CTBOP K SUYEUKE C 0
(mom.) HauOOJIbIIIEH aKKyMYJISIIuen
Mo6IM30CTH.
3amoIHUTD ITIOHUXKEHUS (IOII.) Bes 3anonHeHus Bomga BKJTIOUEHO

OCTaHAaBJIMBAETCS B JIOKAJIBHBIX
amax [IMP.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Bomoc6ops! ¢ BrIxXoq: Te 3Ke IMOJTUTOHEI C -
XapaKTepPUCTUKaMH OOMHMCAHHBIMU ITOJISIMH.

I1osis1 BBIXOTHOI O CJIOSI

ITokaszaTenb IMTone Epuanuis
ITnomaps BogocHopa area_km? KM?
CpenHss BEICOTaA Z_mean M
MwunruManbpHas BEICOTaA Z min M
MakcumaJsibHas BEICOTa Z_max M
CpepnHuii ykiioH Bogoc6opa slope mean rpanycs (Horn 3x3)
OTMeTKa TOYKM 3aMBEIKaHUSA Z_gauge M

I[InMHa ri1aBHOTO BOJOTOKA stream km KM
ITageHnue BoooTOKa stream fall m M
CpenHuil yKJIOH BOOOTOKa stream ppm IpOMHUJIIE
CpepHui yKIOH CKIIOHOB Ick mo CII sp_slope ppm IPOMUJLIIE
CyMMapHas OirHa rOPpU30HTaIeH sp_iso km KM
CpeIHeB3BellleHHBEIN YKIIOH BogoToKa o CII  sp stream ppm npomunne
I[InuHa pevyHOM ceTH BHYTPH BomocOopa net km KM
I'yctoTa peuHOl ceTn net _dens KM Ha KM?
Cnoco6 BrIGOpa TOYKU 3aMBIKAHUS outlet -

fgeek B BomocHope cells IIIT.

IMons ¢ mpedukcoM Sp_ 3amOHSIOTCS IIPHU 3alaHHOM CEeYEeHHWM T'OpH30HTanew, mons net_ mpu
3aJlaHHOM TIOPOTe aKKyMYJISALMU, ITOJIS BOAOTOKA IIPY BKJIIOUEHHOU TajoyKe AJIUHEBEL. B oCTambHBIX
CIIy4asiX OHM OCTAIOTCS IIYCTHIMH, a MyCTO 3TO OTCYTCTBUE U3MEPEHUSI, HE HOJb.

Tpu AIUHEL B 9TOM TabIuIle JIETKO IIEPENyTaTh, ¥ Pa3HUIla MeXOy HUMHU CyllecTBeHHas. stream_km
9TO IJIMHA I'JIaBHOTO BOJOTOKA, OOQHOM JTMHUU OT TOYKH 3aMbIKaHUS A0 MCTOKa. net_Km 3To miuHa
BCE CeTH BMECTe C IIPUTOKaMHU. SP_iso_Kkm 5To niHa ropu30HTAIeH, MHOXKUTENb 2li B hopmyre
yKIOHa cKioHoB 1o CII, u oHa Ha OBa mopsakKa OO0JIbIlle AIWHBI CETH, IIOTOMY YTO TOPU30HTAIIH UIOYT
[0 BCeM IJIOMIagM Yepes3 KaxKkaoe ceueHue 1o BeicoTe. I BomocOGopa B 54 KM? IIpU CEYEHUU 5 M
BBIXOOUT 0K0Ji0 2800 KM, 1 9TO BEPHOE YHUCIIO, a He COOI.

B 3zarosioBkax TaOmuitkl aTpuOyTOB CTOST IIOAIMCH CJIOBAMH, HO IIpU BHIIPy3Ke B CSV u B
BHIPaAXKEHUSIX OCTAIOTCS MMeHa I10JIeH.

Touka 3aMbIKaHHUSA

,]:[J'II/IHa BOOOTOKA M IIag€HHuEe OTCYHHUTBEIBAIOTCA OT TOYKH, Kyda CTEeKaeT BOIa. HpI/I IIOCTPOEHUN
BomocOoOpa OHa M3BECTHA M3 CTBOPA, a y TOTOBOTO IIOIUTOHA €€ HeT.

Ecnu TO4YKM 3amaHbBl, OepyTCA OHM, W CTBOP WINETCS BHYTPU KaxXKAoro monuroHa. Ecmu He
3amaHbl, 0epETCs sTyeiKa ¢ HaubOOJIbIIeH aKKyMyIslied BHYTPH KOHTypa - UMEHHO C HaubGoJIblIeH
AKKyMyJIsIued, a He caMasi Hu3Kasi. Husmas To9ka MOXKeT 0Ka3aThCs B SIMe BHYTDPH IIOMIANN WIH
Ha Kpalo, 3aJieBIlIeM COCEOHIOIO0 NOJINHY, ¥ BOIOTOK IIOTSHYJICSA Obl He TyAa. B mose outlet 3anucano,
Kako# crioco06 cpaboTan it KaXKaoro IOJIUTroHa.

BopoTok o6pe3aeTcs rpaHullel MOJIUT0Ha, IJIMHA CYMTAeTCsI BHYTPH 3alaHHOTo Bogocbopa, a He 110
BCeHU Tpacce, KOTopasi MOXKET YUTH 3a €ro IIpenerisl.

Tlons HMCXOOHEIX IIOJIMTOHOB COXPaHAITCH, paC‘-IéTHBIe OOIIUCHIBAIOTCSA K HUMM. HpI/I COBIIageHUN
WMEHU K pacyE€THOMY IT0m0 mobaBnseTcs cydhdukc.
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PacuéT o CII 33-101-2003 u gjiHHa peYHOH CeTH

CumTamTCad Te XK€ BEeJIMYUHHE U TeMu ke popmynamu, yto B 2.15 OTuéTr mo crBOopy. [lapameTp
cedyeHHe TOPHU3OHTAIEM BKJ/IIOYAeT CPEOHUI YKJIOH CKJIOHOB ICK M CpeIHEB3BEIIEHHHBIH YKJIOH
BOJOTOKQ, IIapaMeTp MOPOr aKKyMYJISIIIMH - [JINHY PeYHOU ceTu U e€ rycrory. Pasbop dopmyn u
CMBICTT KazK[IOTO TIOJISI OTTHMCAHbl TaM XKe.

Otnuuue ogHo. dusnyeckuyl ykiIoH 6acceliHa JIeXKUT 37ech B 11ojie slope_mean, a He slope_deg.

2.18 HacoeIinu ¥ BbIeMKH (00Bb€MbI padoT)

I/IHCTPYMGHT CUNTAaeT O0BEMEI 3€MJIISHBIX pa60T MeXOy IOBYMs IIOBEPXHOCTAMM - YTO HACBIIIAHO,
YTO CHATO U CXOOUTCHA JIN b6amauc. On HY2XKEH Be3[e, rae €CThb CBhEMKa 00 U ITI0OCJIe UJIN IMPOEKTHadA
IIOBEPXHOCTS, 6YJIB TO IIJIOIIAOKa I10O IIJIAHWPOBKY, OTBAJI, KaPbEP, 3auJIeHHue IIpyaa UJIN OCeOdaHud
3eMHOU IIOBEPXHOCTH.

dopmysia MpemesibHO MPOCTA - PAa3HOCTh OTMETOK II0 sSTYeKaM, YMHOXKEHHasI Ha IJIOIaAb sTYeUKH.
Bcst CTOKHOCTE JIEZKUT HE B HEM, a BOKPYT Heé, u 00 3TOM OCTalbHBEIE Pa3eThl.

3HakK u IIOBEPXHOCTHb CPaBHEHHUs

Pa3HoCTh cunTaeTcsl «CTalo MUHYC Oblio». IloyoxkuTenbHass Pa3HOCTh 3TO HACHIIb, MaTepHan
mobaBieH. OTpullaTenbHas 3TO BhleMKa, MaTepualn cHAT. B ArcGIS B unctpymente Cut/Fill 3mak
0oOpaTHBIM, U TIPU CBEPKE LMD 3TO HAOO YIYUTHBATE.

I[ToBepXHOCTH CpaBHEHUS 3a0aéTCs PAaCTPOM MIIH, €C/IU €€ HeT, OOHOM OTMeTKOM yuciaoM. OTMeTKa
yomoOHa [Jisd TJIOMIQAKK IIOf IIJIAHMPOBKY W MJI IIOACYETA OT ype3a BOOHI, IIOJaBaTh pacTp
TIOCTOSTHHOM BBICOTEI Pagu 3TOro He HY2KHO.

IIpuBeaeHHe K OOHOH CETKe

[lBe MaTpulbl MOYTHM HUKOTTA He JieKaT Ha OOHOU ceTKe. XO3SIMHOM CETKU OepeTcs IepBas
TMOBEPXHOCTDb, BTOPAs NMPUBOOUTCHA K Hel OuiauHelHo. BiuxkaWimuii cocep 34ech He TOOUTCS, OH
BO3BpAIlaeT CTYIEHU, POBHO Te, YTO JIOBUT AUATHOCTUKA TEPPACUHTA. 3a KpaeM JaHHBIX 00BEM He
CYUTAETCS, BEICOTHL HE 9KCTPAIOIUPYIOTCS.

B XypHas medaTalTCs Hadajlo CETKH, IIar M KOJIUYECTBO S4yeeK 00erx MaTpHIl, a TakKxkKe OBbII0 U
npuBenenre. C 9TUX CTPOK YU HAYMHAIOT CBEPKY 0OBEMOB C APYroi MporpaMMoii, Kak ONHCAHO B
clepyoleM pa3fere.

IMouemy nmudpsl pacxongsiTcsi ¢ IPYrHMH IPOrpaMMaMH

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

PacxoxpeHmne ma€T cocTaB siueek - 4yTh MHadYe oOpe3aHHas paMKa, Opyras MacKa, IIoJIIIara Ha
rpanulie yd4actka pa6ot. ITostomy mpu cBepke ¢ Civil, Kpego umu m060i gpyrod mporpaMMoit
CHaydajla CpaBHMBalTe ONMHCAaHMWE CETKU M3 XKypHalia U KOJIUYECTBO YUTEHHBIX SU€eK, U TOJIbKO
IIOTOM OOBEMEIL. B IeBATHU cnydasx U3 OecsATU Ha 3TOM PacX0oxXkKpaeHUe U 00bICHSAETCH.

MeépTBasi 30Ha

IIBe IIOBEPXHOCTH, IIOJIYyY€HHEI€ PA3HBIMHU crocobamu, BCerga myMsaT Ha CAHTUMETPHIL. be3 oTceuknu
BeChb 3TOT (I)OH IIOIIagAa€T TO B HACKEIIIb, TO B BEIEMKY U 3adBHIIIAET obe BEJIMYHWHBI, HE MEHAA HETTO.

MeépTBas 30Ha 3aJa€TCs B MeTpax. A4eliku, roe MOAYJIb Pa3HOCTH MEHBIIIE 3TOT0 YKUCIIa, CYUTAIOTCS
HeU3MeHHBIMHU. [To yMOT4YaHUIO OTCEUYKHU HET. 3ajilaBaliTe €€ 0CO3HAHHO U YKa3kIBalTe B OTYETE, OHA
BXOIUT B BEOOMOCTb OTHEJILHOM CTPOKOM MMEHHO [IJIs 3TOTO.
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YyacTKku u 0aj1aHC

T[ToMUTOHBI YY4aCTKOB CYHTAIOTCS OTHOENIbHO, KaXKIbIi CO CBOMMH YKCIaMu. I1oyie Ha3BaHUS ydacTKa
MOXKeT OBITh YHMCJIOBBIM MJIM TEKCTOBBIM. B BEHOMOCTH II0 y4YaCTKaM €CTb CTPOKa HTOTa, U OHa
OOJIZKHA CXOOWUTHCS C IMAIKOM. JTO MPOCTass M Hage€XKHasi IIPOBEPKA TOTO, YTO PacTepu3alus
y4aCTKOB He ToTepsijia ¥ He 3aJiBOuJIa TYEHKH.

BepoukT mmo 6aj1aHCy CMOTPHUT Ha [OJII0 HETTO B 000pOTe, a He Ha ero Bemn4yuHy. CTo KyOOB HEBSI3KHU
IIpu 000POTE B CTO THICSAY 3TO OalaHc, a IPU 000POTE B IBECTH KyOOB 3TO BLIBO3 MOJIOBUHEL. [[OIIYCK
3amaéTcst moel 060poTa, II0 YMOJTYAHUIO ISITh ITPOI[EHTOB.

BbeIxoabl

Pactp pas3HoCcTH B MeTpax, IIOJIOXKHUTEJIbHOe 3TO Hachinb. Bemomocts HTML upét ¢ wtorom,
pa30MBKOM II0 yYacTKaM U OnHUCaHUeM CeTKH. CJioM YY4aCTKH C 00b€éMaMHu 3TO Te XK€ ITOJIUTOHEI,
YTO IOJAIX Ha BXO[, IJIIOC 0O0BEMEL B aTpubyTax (fill vol, cut vol, net vol, IJIOIIAAM, HaMOOJIBIINE
OTMETKH, KOJIMYECTBO sS4YeeK M BepOuKT). BemoMocTh HyXKHa [OJis COTJIacOBaHMS, a MHOAIHCATh
Y4aCTKH IIPSIMO Ha KapTe MOXKHO TOJbKO aTpuOyTaMu, IO3TOMY BHIXOM OTHEJIbHBIHN.

®axok OOpe3aTs pacTp Pa3HOCTH MO yYaCTKaM TacHUT PA3HOCTH 3a KOHTypoM paboT. 3a
KOHTYPOM OHa CKJIaObIBAETCs U3 IIIyMa C"béMKI/I, a PaCTdHYyTad Ha Heé IIBETOBad IIKaJla IMpd4YeT TO,
pagu yero pacTp u cMOTpsT. Ha umcma oOpe3ka He BIMSET, CTAaTUCTHKA CUMUTAETCS OO Heé, U B
BEIOMOCTM OCTaloTcs ob6a UTora, Mo BCei IJIOMIaAu U [0 y4acTKaM.

JIuHUS HYJIEeBHIX pab0T OTOEIbHBEIM HHCTPYMEHTOM He CTPOUTCS, M 3TO OCO3HAHHO. ITO U30TIUHUS
HYJIS II0 pacTpPy Pa3HOCTH, CTPOiiTe e€ uHCTpyMeHTOM 1.04 U301MHHUM U3 pacTpa.

ITapameTpsl
[TapameTp YTo 3amaéT ITo ymonuaHnuio / COBET
[ToBEPXHOCTH «CTaAI0» [TpoekTHas uIu HOBas ChEMKa. 00s3aTesibHa
3amaéT CeTKy.
[ToBEpPXHOCTH «OBITIO» HcxopHas cvreMKa. I1ycTo - IyCTO

CpaBHEHNE C OTMETKOMH.
Pa6oraeT, Korga pacTpa 0
«OBITIO» HET.

OTMeTKa CpaBHEHUS, M

YuacTtku paboT (ITOIUTOHEI) Pa30uBKa BEOJOMOCTH IIO IIyCTO
y4acTKaM.

[Tone Ha3BaHUA y4acTKa YucioBoe Uiu TEKCTOBOE. IyCTO

MeépTBas 30Ha I10 BEICOTE, M Otceuka (pOHOBOTO LTyMa. 0

OO6pe3aTh pPacTp Pa3HOCTH II0 l'acuT pa3HOCTh 3a KOHTYPOM. BEIKJI.

y4acTKaM Ha uwncia He BIuseT.

YyacTku ¢ o6béMaMu [ToMUTOHBI YYACTKOB C co3maéTcs

(TIOJIUTOHEBI) o6béMaMu B aTpubyTax.

Iomyck 6anaxca (mortr.) Iomnst o6opoTa A1 BEPOUKTA. 0.05

PacTtp pa3soctu BrixopmHOU pacTp, HaCHIIb co3maéeTcs
TIOJIOXKHUTEIbHA.

BemomocThs 00néMoB (HTML) OTYET C UTOTOM M Y4aCTKaMHU. co3maeTcsa

BricTpasi npoBepKka Ha IJeMoO

2.10 Oemo-penbed BHIOAET TOTOBYIO Hapy. Bkmiounte BEIXOOH IIpOeKTHasi HMOBEPXHOCTh
(memo) 1 YuacTKu padoT (memo). ITomaiiTe miaoagKy Kak «CTaao», penbed Kak «OblI0», y4aCTKHU
nojpuroHamMu. Hacwinb 1 BeleMKa 00s13aHbl BEIMTY PaBHEIMHU UMCJIO B YUCJI0, HETTO HYJIEBLIM, BEPOUKT
IIpo cormrenuiicss 6ananc. COBUT OTMETKH IJIOMIAAKK B MOIIOTHUTEILHLIX TapaMeTpax 2.10 yBogut
fGajTaHC B MPUBO3HOM MM BEIBO3HOM I'PYHT, TaK YTO BCE TPU BEPAUKTA MPOBEPSIIOTCS B IBa IIPOTOHA.
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CoBIafieHre HACBHIIIH C BEIEMKOM IPHW HYJIE€BOM COBHUIE 3TO eIll€é ¥ He3aBHCHMas IIPOBEpPKa CaMoro
nHCTpyMeHTa. Omubka B GopMyie Winu B IPUBEOEHUN CETOK 3[0eCh ObI U ITPOSIBUIACH.

I'paHMIIBI IPHUMEHHUMOCTH

O0BEM reoMeTpudecKuii. Pa3prixjieHre, YIIOTHEHUE U ITOCJIONHBIE TPYHTHI 30€Ch HEe IPUMEHSIOTCS,
3T0 paboTa MPOEKTUPOBIIMKA.

TouHOCTE y rpaHullEl PaboT ompemenseTcs pa3Mepom suedku. OOBEM BOOIb KOHTypa Bcerma
CMEIEH Ha BEIMYUHY ITOPSOKa IOJIySTYeNKU Ha MOTOHHBIM MeTp rpaHunbl. Ha MelKoM KOHTYype
IIpKU KPYHHOH SYeKe 3TO CMeIlleHHEe MOXKET ITPEeBBICUTh CaM 00BEM, ITI03TOMY MEJIKHE IJIOMIafgKu
CUUTauTe Ha CEeTKe, COPa3MEPHOU UX pa3Mepy.

HUHCTPYMEHT HE CTPOUT OTKOCH C 3aJI0KeHueM, OepMBI, TOCJIOWHEIE BEOOMOCTH ¥ HEe caXkaeT
MTPOEKTHYIO TTOBEPXHOCTH Ha penbed. ITo paboTa CUCTEM aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHMSI.

2.19 KanauaaTbl OPOBOK H IIOOOIIB

Haxopmut MecTa, rfie YKJIOH MeHsIeTCs ObICTpee BCEro, ¥ TPACCUPYET UX B TMHUYU - OPOBKU U ITOAOIIBEI
yCTyIoB, 60pTa KapbepoB, KPOMKU HACHIIIEN U BPE30B.

[Tapametp YTto 3amaéT ITo ymonyaHuUIo / COBET

Bxomuas LIMP PacTp penveda 1mo rpyHTy, HE -
DSM. fdyetika U3 IIJIOTHOCTHU
cpeéMku: 20-25 cm npu 20
TOYKaxX Ha KBaIpaTHBIN MeTp.
MuHuManbHBIN Iepenan, M Otceuka 1myma: rpebeHb 0.5
npu3Haka 00s3aH HaOpaTh
9TOT nepenap penbeda B 6aze

3aMepa.
MuHuManbHasa OJIUHa JIUHUHU, OtcekaeT OOPBIBKH. 10
ssyeexk
baza 3amepa nepemnaga, sueek [lonylmmpuHa oKHa, B KOTOpoM 8
(Oorm.) MepsieTCs Imeperaj IIoMmepexK

JIMHUH.

IIpu3HaK H37I0Ma - 3TO rPaJHUEeHT YKJIOHA, a He YKJIOH. Ha pOBHOM 0OTKOCe, maxke OTBECHOM,
VKJIOH MOCTOSIHEH U IIPU3HaK MaJsl. [Ipu3Hak BeNUK TaM, I'le YKJIOH MEHSEeTCs, TO eCTh Ha caMo#
OpOBKe 1 Ha CaMOW mopmolrBe. 3HaK MPODUITEHON KPUBU3HLI JEIUT HaleHHbIe TUHUU. BHITYKIbIN
M3JIOM Jaé€T OPOBKY, BOTHYTHIM ITOMIOIIBY, ¥ 3TO yXonuT B nojie kind 3Hauenusimu brow u toe.

HN3m0oM O0e3 mepernaga He U3710M. [ pebeHb Ipu3HaKa O0TOPaACHIBAETCS [0 BCSIKHX IIOPOTOB, €CIIHU
B €T0 OKPECTHOCTH HET 3alaHHOro mepernapa penbeda. IIIym mnoTHOM CHEMKH B CAaHTUMETPHI HE
HabWpaeT ero HUKOTa, OKPECTHOCTh HACTOsIIe OpOoBKM HabupaeT Bcerga. JDTO TIaBHBIN QUIILTD,
U OH (GU3UYECKUH, a He CTaTUCTUYeCKul. [loporu BHyTpeHHEN MaTeMaTUKU MOOOMPAIOTCs CaMU U
HapyzKy He BHIHECEHHI.

Ilepenan mepsieTcsi B 0a3e 3aMepa, a He IO BCeH HIHPHHE yCTyma. OTO IMepBas U3
pacIpoCTpaHEHHBIX OMINOOK. Y MecATUMETPOBOTO yCTyna Ipu 0a3e B Tpu g4delku nosie drop
MMOKaXeT TPU MeTpa, a He AecATh. ba3a 1o ymon4danuio 8 syeek B KaXKIayi0 CTOPOHY, Ha METPOBOM
Ad4erKe 9TO =8 M, 4ero xBaTaeT Ha KapbepHEIM ycTyn. lllupmHa OTKOCa M3BECTHa BaM, a He
WHCTPYMEHTY, I03TOMYy 0a3y 3amaBaiiTe mo Hel. B xypHan 6a3a medaTaeTcss WM B S4elKax, W B
MeTpax.

ITona Beixoma - kind, drop (mepenap, M), length m u slope_deg (cpemHuil yKJIOH CTOPOH).
Croif TpUXOOUT pacKpallleHHBIM II0 Iepelany, OPOBKH TEIMJILIM, MOMOIIBEL XOJIOOMHEIM. Kitacchl
MIOSBJISIIOTCSI, TOJIBKO KOTIa IIepellajy HeHCTBUTENbHO pas3Hbii. Ha Kapbepe C OOHHAKOBHIMH
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yCTyIllaMu pa30poCc COCTaBJIfAeT eOWHUIILI IPOIEHTOB, mejieHre Ha KIJIacChl pes3asio OBl IITyM, U TaM
OCTAETCs OOUH KJIacC Ha BHUI.

ITopor 3HAYMMOCTH OCTAETCs dYeIoBeKy. PopManbHOTO TpH3HaKa OPOBKH HE CYIIECTBYET,
pacrio3HaBaHUe [OEPXKUTCSI Ha ombiTe Tomorpada. CyIlecTByeT Iepernaji, KOTOPBIM BHI TOTOBHI
CYHUTATh YCTYIOM, U OH Pa3HBIA Ha Kaphepe, HOPOXKHOU Hacwmu u GeperoBoMm yctyme. [TloaTomy
VHCTPYMEHT HAapO4YHO OTHAET OOJIbIle, 4YeM HYXKHO, BMECTe C YuCjlaMu it oTOopa, a B XKypHAI
IegyaTaeT IIPOIEHTHUIIN IIepenana - FTOTOBYIO ITOACKa3Ky, rae pe3arh. OTbupaliTe GUIBTPOM CIIOS 10
oo drop, TAsAAs Ha KapTy, IepPecYuTHBATh IPKU 9TOM HHUUYEro He Hao.

2.20 BpoBKH M IOJOIIBHLI B padoTy

IIpeBpailiaeT JUHUHK OPOBOK M IOIOIIB B paboune CTPYKTypHBIEe MuHUH. CHUMaeT oTMeTKH ¢ 1IMP,
cobupaeT popmbl OPOBKA-TIOOIIBA M PACKIaAbIBAET UX IO OBYM CJIOSIM.

CuenapueB aBa. [lepBwit - nuHUM npunuiu u3 2.19 mo njioTHOM chréMKe. BTOpoy - NMUHUM ykKe
eCTh B Tonmorpa¢puydeckoM KOMIIJIEKTe, IrIme OPOBKU ONMCHIBAIOTCS 0083aTeIbHO U CBOMMHU KOIaMU
Knaccudukaropa. [JeTeKTop TaM He HyKeH BOBCe, Hy?KHO POBHO TO, YTO AejlaeT 3TOT UHCTPYMEHT.
Bupg nuHWM 3aKOOMPOBaH, a KakKas OpPOBKa C KaKOW ITOAOINBOM 00pa3yioT (GopMmy, HET, U CBSA3b
MIPUXOOUTCS coOupaTh. TaKUX KOMIIJIEKTOB MHOTO, a IIJIOTHBEIX CHEMOK MaJio.

[TapameTp Yrto 3amaér ITo ymomyaHnuto / cCOBeT

Kaunpgupoate! (Berxom 2.19) JInHeNHLIN CJIOH C IIOJIEM BUOA. -
T'oguTcst U C10i OPOBOK C
I1I0O0IIIBaMU U3

TomorpauuecKkoro

KOMILIEKTa.
OMP Ta ke, 4To momasajiach B 2.19. Heo0sg3aTeIbHO
Ilone Bupa ITome co 3HaUEHUSAMU brow u kind

toe.
Otceuka 1o nnepenany, M [ToBTOpsiet dunbtp 2.19, 0 (B34Tb BCE)

4TOOHI HEe 3aBOOUTH OTHEJIBLHBIN
oTGUITLTPOBAHHEIN CJIOH.

IIpepen nytu Ciycka, M Hanplie 3TOro CIyCcK 50
pekpaliaeTcs, U 6poBKa
YXOOUT B HETIapHEIE.

Ions cornmacubIx pob ([or.) Huxe sToit monu dopMma He 0.4
cobupaeTcs.

®opMBbI COOHMPAIOTCSI CIIYCKOM IO CKJIOHY, a He Mo 0/1u30CcTH. OT TpOOHLIX BEPIINH OPOBKU
HUOET CIIyCK IO HaIpaBJIEHWSM CTOKAa, II0OKa He BCTPETUTCS IOMOINBAa, U IIOAOIIBHEI TOJIOCYIOT. Tak
paboTaeT u3muKa ycTyma - Boma ¢ GPOBKM CKaTHIBAETCS II0 OTKOCY POBHO K ero nopouBse. Ha KpuBom
6opTy ¢ y3kuMu OGepmMamMu GnuzKaWInas o PacCTOSHUIO IIOJOIIBA YaCcTO IPUHAMJIEXKUT COCETHEMY
YCTyITy, ¥ BEIOOP IO 6;1u30CTH ommbaeTcs TaM, Ifie COycK mpas. [Ipegern nyTu mepxkuTe GJIM3KUM K
3aJI0KEeHUI0 0TKOoca. CIUIIKOM GOIBbIION ITpenest I03BOJIUT OPOBKe mo6exkKaTh 10 YyKOM IIOIOUIBH U
COCTaBUThH C Hell MPaBaonomo6HyI0 JIOKHYIO ITapy.

IIMP HeoOsi3aTenbHa. CIIyCK IO CKJIOHY OTBeYaeT Ha OOWH BOIIPOC - rae Hu3. Korma y ITUHHN
eCcTb COOCTBEHHBIE OTMETKH (BBIXOH 2.22), OTBET yXKe B HaHHHBIX, U peibed He HYzKeH, MOMOOIIBOH
cumuTaeTcs OnMuxKauIas TUHUSA, JTexkalnas Huxke OPOBKH.

Be3 aroro Tomorpaduueckuil clieHapuil Xoaus 1mo Kpyry. YToOv MOCTPOUTH penbed dopMamy,
HYXKHEI IIaphl, @ YTOOB coOpaTh Naphl CIIyCKOM, HyXKeH pefbed - KOTOPOTO €lll€ HeT, ero Kak pas3 U
ctposT. [Ipuxonusnock gesiaTh YepHOBOM mpoxopn 2.03 1Mo ogHUM TOPU3OHTAJISIM, 3Has, YTO BHYTPU
Kaphbepa OH HeBepeH. Temeps NOPSAOOK IPAMO. 2.22 gaét otMeTKH, 2.20 6e3 LIMP cobupaert mapsl,
2.03 cTpouT NOBEPXHOCTS.
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C LIMP pabGoTaeT IpeXHUH CIYCK, ¥ Ha KPUBOM OOpPTy C y3KHMH OepMaMH OH TOYHee, TaM
OruzKaWIasi 10 PACCTOSTHUIO IIOIOIIBA YacTO MPUHAJIEKUT COCETHEMY YCTYIY.

®opMa 3TO OIHA NMOJOIIBA U MHOXKECTBO OPOBOK IpPH HeM. TpPacCHpPOBKA PEXeT MIUHHYIO
OPOBKY Ha KYCKH, Cbe3[l pa3phiBaeT KOHTYpP, MPU3HAK MPEPHIBAETCS HA MOJIOTUX ydacTKaxX. Bce
KYCKM CIIYCKAQIOTCSI K TOW XK€ IIOHOIIBE, IMO3TOMY Pe3ylbTaT TPYHMNHUPYETCS 0 IOAOIINBE, a He
BBIIIKCHIBAETCS ITapaMu. ITogoliiBa IomagaeT B BEIXOI OOWH pa3, a €€ OPOBKHU IOJIy4aloT obIee moje
link. 3To TOT Ke B3TJISII, YTO U B IIOCTPOEHUHU TTOBEPXHOCTHU MEXKOY CTPYKTYPHBIMH TUHUSIMH, TE
CTOPOHEI - MHOKECTBA, a He OTHeNIbHbIe JIMHUH.

HemapHble THHUHM HE MPONAJAOT MOI4Ya. TpeTuil cioi cobupaeT uX C IPUYUHON B aTpPubyTe.
JIubGo cmycK He HOIIEN [0 MOMOIIBLI, KOTJa Majl IIpedes IIyTH WM OPOBKa JIOXKHAsI, JTUO0 CIYCK
pas3oIIEsiCsT IO Pas3HbBIM MOMOIIBAM, KOTIa JIMHUS CKJIEeWsjia OBa ycTyna. HawmMmeHbIlass OOJS
COTJIAaCHBIX ITPO0 MmevYaTaeTCs B XKyPHAJI M CIIY2KUT YKa3aTeJieM Ha TaKylo CKIIEHKY.

Brixomet Bepx 1 Hu3 unyT LineStringZ c monsamu kind u link, orTmMeTku cHATH ¢ LIMP B reomeTpuio.
9TO TOTOBBLIE BXOOBI OJIS IIOCTPOEHUS ITOBEPXHOCTU M [OJIST BHITPY3KU TPEXMEPHBIMU TUHUSMHU B
ABTOKA]I 1 Kpepo.

2.21 IIpumep Kapbepa (aeMo)

CTpouT meMo-Kaphbep W HUCTUHHBIE CTPYKTYPHBIE JIMHWU K Hemy. Ilapa pacTp-TMHUU CIyKUT
aTayoHoM myisg 2.19, BXomoMm OJisi HOCTPOEHUS IMOBEPXHOCTH U YUeOHBIM IIPUMEPOM, U BCE 3TO 6e3
3@KPHBITHIX JAHHBIX.

[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET
[Mlupuna, BricoTa, s4eek Pa3mep rpuga. 400 x 300
Pa3smep sueriku, M Ilar rpupga. 1
3epno I'CY ([o1.) IToBTOpsieMocTh. OMHO 3ePHO 7
OaéT OOWH M TOT Ke Kapbep.
CK BeIXOza MeTtpuueckas. [Ipu mecTHOU EPSG:32640
CK mpoekTa BLIOHpaiiTe eé xKe.
KonnyecTBO yCcTynIoB CKOIBKO yCTYIIOB B O0DTYy. 3
Bricora yctyna, M ([om.) [TpeBrIIIEHME OOHOTO YCTYyIIA. 10
[MTym crémku, M (do.) WMuTanus DorpenHoCcT 0.03
IJIOTHOM CHEMKMU.
OtBan, Cxogamasicsa KaHaBa [omonHUTEeNbHEIE (POPMEL. BKJTIOYEHEI
(Oom.)
Kyna nonoxuts (0xBarT) Kmnagér meMo Ha MecCTO, 10 CJIOSIM IIPOEKTa

pa3Mep He MeHseT.

CocraB penbeda momoOpaH Tak, YTOOBI KaxXpas ¢dopMa IPOBepsijia CBOIO CTOPOHY IOETEKTOopa.
ONIUITUYECKUH Kapbep C yCTymaMu M OepMaMu HAa€T IpPaBUJIbHBIE Iaphkl. Che3n, mpope3aromui
YCTYIIBI, TAéT HACTOSINIHH Pa3pbIB - Ha €ro Oyre UCTUHHLIE JIMHUU OOPBLIBAIOTCS, W KAHOUOATHI
00s13aHBl OOpHIBAThCS TaM kKe. OTBaJl C NIJIOCKUM BEPXOM Ha€T 3aMKHYTyio mapy. Cxopsgiasics
HaropHas KaHaBa [Ja€T TPU JIMHUM, CXOIAIIMEecsS B TOYKY, - TOT CjIy4daill, TOe BeC IIOBEPXHOCTHU
MeXAy JTUHUSMHU BRIPOXKIOAETCS, & OTMETKA OCTAETCS BEPHOU.

OxBaT KJIaJéT m1eMO0 Ha MeCTO U He MeHsieT ero pa3mep. ®opmb Kapbepa GusugHe, ycTym 10
M IIpU OTKOCe 7 M. PacTAHYTEIN OO KUJIOMETPOB Kaphep IIpeBpaliaeTcs B IIJIOCKOCTh, Ha KOTOPOU
OEeTEeKTOpYy Hedero UCKaTh, IIOITOMY pa3Mep 3amaloT Tonbko «IllupunHa» u «BricoTta». OTOenpHO
PO cucTeMy KoopauHat. Ecimu y mpoeKTa OHa MecTHasI UIU HeUu3BeCcTHas, Beibepute e€ xe B «CK
BeIXoma». IlepecyéT oxBaTa U3 Heu3BeCTHOU cucTeMbl B UTM OaéT HeBepHBIN pe3ysbTaT, U AeMO
OKaxkeTcs HaJieKoO OT Hy2KHOT'O MecCTa.

BTopoii BEIXOM, MCTHHHBIE JIUMHUHU, HeceT mos kind (brow, toe, thalweg) u link, a oTmMeTKu neat B
reoMeTpuu Z. [Io HeMy ITOJTHOTa ¥ TOYHOCTH AE€TEKTOPa MEPSAIOTCS YUCIIOM, a He ra3amMu. [lomoxure
KaHOaunaToB U3 2.19 moBepx UCTUHHBIX JIMHUYM U IIOCMOTPUTE, I'le OHU Pa30IINCE.

91



2.22 TIpo¢duaupoBaHHe OTKOCOB

,L'Laé’r HEMBIM JIMHUAM HpO(bI/IJ'IB II0 TOPU3O0HTAJIAM, KOTOPEIE K HUM ITPUMBIKAIOT.

[TapameTp Yrto 3apaér ITo ymonyaHuo / COBET
JIuaum 6e3 OTMETOK BpoBKM U MOJOIIBHL U3 -
KOMILJIEeKTa unu u3 2.20.
l'opusonTanmu Croii TOpU30HTAIEN TOTO XK€ -
KOMIIJIEKTA.
[Tone BEICOTEI TOPU30OHTAIEN ATpubyTt otmMeTKu. [IycTo - Z ELEV
BEpPIIUH.
HOIlyCK IPUMBIKAHUS, M Hackomnpko KoHeIl 0.5
TOPU30HTAJIM MOXKET He JOUTH
OO JIUHUU.

OTKyoa 0epyTcsi OTMEeTKH. Y OPOBKHU B TOIoTrpaduiyecKoOM 4YepTexkKe CBOEM OTMETKH HET, M 3TO
OOJITO BRITJIAOEsIO TynmukoM. Ho HopMaTuB TpeOyeT OOBOOUTH TOPU3OHTANIH [0 JTUHWHU OMHUCAHUS
o0beKTa ¢ (popMHpPOBAHHEM Y3JIOBBIX TOYEK, M KaXKgas TakKas TOYKa HECET OTMETKY CBOeH
ropu3oHTanu. OTciofa U MPodUIk BCel TNHUU - IIepeMeHHasi OTMeTKa U3 caMUX JaHHEIX, a He OJTHO
YMCJIO Ha BECh OOBHEKT.

BaxHasi mompaBKa. [oOpr30HTah HEe HAET MO OpoBKe. [0 0TKOCAM TOPU30HTAIU PEXKYTCs, U Ta
eOWHCTBEHHAsI, YTO JIerjia BOOJIb OPOBKHY, JIOXKHUTCS TaK JIUIIb IIPYU COBIIaJIEHUN OTMETKHU C CEYEHUEM,
TO €CThb CiIy4daiiHo. PaboTaeT UMEeHHO IPUMLIKAHUE, a HE COBIaleHUE.

YTo cuuTaeTCs BCTpedeH. [lepeceuerne TUHUY C TOPU30HTAJIBIO HACKBO3b ¥ KOHEI[ TOPU30HTAIIH
B IIpefesiaxX Momycka. MeKaoy BCTpedaMu OTMETKA WHTEPIIOMHUPYETCS 10 AyTe JTMHUY, 32 KpaHUMU
OEePKUTCS TTOCTOSHHON. JKCTPAMOIUPOBATh YKIJIOH BOOIL OPOBKM OMACHO, OH YAaCTO MEHSETCS Ha
IIOBOPOTAax.

IIpemenbl MeToma. Metonm paboTaeT POBHO HACTOIBKO, HACKOIBKO KOMIIIEKT TOIIOJIOTHYECKU
corimacoBaH. Ecnu TOpM30OHTANIM 00 JIMHUKM HE MOOBEIEeHH, JTUHUS OCTAéTCsS HEeMOW M YXOOUT B
OTHEJILHBIN CJIOM C mpuuuHOoM. KonmmuyecTBO OMOPHBIX TOYEK ITUINETCS B aTPUOYT n samples M B
XKypHal MeguaHod U MUHUMyMoM. OfHa TOYKa O3HAa4YaeT MOCTOSHHYI0 OTMETKY II0 BCeH TUHHUHU, U
3TO BUIOHO Cpasy.

MecTo B KoHBe#epe. Bruixon - LineStringZ, rotoBasi ctopoHa ¢bopMsl [jisi BxomoB Bepx dbopm u
Hu3s dopm nucrpymenTa 2.03. Bmecte ¢ 2.20, KOTOPHIM coOMpaeT maphl U 3al0JIHSIET M0JIe CBA3H,
39TO 3aMBIKaeT Tomorpaduyueckuil cueHapuit. [InomagHble Kapbephbl, BRIEMKHM, HACHIIU U OTBaJIHI,
BHYTPHY KOTOPHIX TOPU30HTANU 10 HOPMAaTHUBY He OIMCHIBAIOTCS, IOIy4YaloT IIOBEPXHOCTD U3 OOHUX
OpPOBOK M MOIOIIB.

BbIiCOTHBIE OTMETKH KaK BTOpOfI HCTOYHHK

TomomnaH, mpuiledIui U3 ABTOKaa, 9YacTO He HECET Z y OPOBOK M OTKOCOB. Tomorpad cTaBUT
OTMETKHU OTOEJIbHBIMU TOYKaMH, a IMHUU OCTaBJISAET IIJIOCKUMH, IIO3TOMY BTOPBIM UCTOYHUKOM UOYT
BBICOTHBIE€ OTMETKH.

ToykKa JNMHUI0 HE TIepeceKaeT, 3HAYWUT BCTPeYeH CuYuTaeTcs ONMM30CTh. Todyka He [masblle
OOIIyCKa NPUMBIKAHUS OAaET OMOPHYI0 OTMETKY Ha CBOeH [OyroBoM KooppauHaTe. [anbliine BCé
KaK C TOPHU30HTAJIIMH - IIPODUITE CTPOUTCS II0 BCEMY PSOY OMOPHBIX TOUEK.

Kyza craBsaTCSA BEepUINHBI

OTMeTKa XKHUBET B BEPIIIUHE, @ BCTPEUH CIIyYalOTCs T'He IPUOETCS, ITO3TOMY BEPIIUHBI IIPUXOTUTCS
mo6aBisaTh. IIpaBuiio Takoe. Ecu BepImuHA yXKe CTOMT PSOOM CO BCTpedel, GIuXKe TOIMycKa
TIPUBS3KM, HOBas He M0OABISIETCS, a BCTPedYa OTHOCUTCS K CYIIECTBYIOIIElH BEPIIWHE - OTMETKa
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3a,[[aéTCH B HEll TOYHO, U KOJIUYECTBO Y3JI0B JIMHUU HEe paCTéT. Ecnu 6nmuKanias BEpPIIINHA OallbIlie,
BEPIIMHA BCTABJIAETCA B TOYKE BCTPEYH.

BcTaBKM MPOPEXKUBAOTCS HAMMEHBIIINM IIIaroM, ABE IMOOPsA He GuxKe 3aJaHHoro paccTosHus. Ha
TYCTHIX TOPU3OHTAISAX 0e3 O9TOro JMHUA oOpacTaeT y3/JaMu TIyile, YeM HYXKHO penbedy. I[Ipoda,
KOTOPO# He HOCTAJIOCh BEPIIWHEI, IPKX 3TOM He MIpOoIafgaeT - MPOQUIb CUUTAETCS II0 BCEMY POy
Ipo0, ¥ coceqHUEe BEPIIUHE K Hel TSHYTCH.

2.23 JIUHUH CTOKA OT TOYEeK, IHHUH U KOHTYPOB

Kynma cTreuéT Bozma u3 3agaHHOro Mecra. OT KaXXAo¥ CTapTOBOM AYENKU MHCTPYMEHT UIOET BHU3 110

CKJIOHY II0 HallpaBJIeHUSAM CTOKa D8 u pucyeTt npoulAeHHBIN IIyTh TUHUEU.

[TapameTp

YTo 3amaéeT

[To ymom4aHuio / COBET

BxomHas IIMP

OTKynOa cTekaeTr

[TpuéMHUKYU

Penbed B MeTpax B METPOBOH
cucTteMe KOopauHar.

ToukY, TUHUU UM KOHTYPHI.
Touka OaéT ogHy STYEHKY,
JIUHUA AYEUKHU OO COOOH,
IIOJIUTOH BCE AYENKU BHYTPHU.
BomoéMbl, peku, KaHaBHI.
Tpacca ocTaHaBIMBaeTCH,
MIPUOS B HUX.

OcTaHaBIMBaTLECSI Ha OcTaHOB B Ag4eliKe, KyOa 0
BOOOTOKE: IIOPOT, TUYeeK cTekaeT 0O0JIbIlle 3aJaHHOT O
KONTU4YeCTBa s49eek. [Topor ToT
xKe, 4To B 2.06. 0 = BBIKII.
OcTaHaBIMBaThCA Ha OcTaHOB TaM, I'ie TOTOK 0
BBHITIOJIa2KMBAHWM: YKIIOH, TepsaeT cuiy. 0 = BBIKII.
Tpamgychl
IIrHa mOoJIororo ygyacTtka, M Kopoue sTou onuHE HONIKa 50
IIPOIIyCKaeTCs.
30Ha 3apOoXKAEHUS: YKIIOH, OT6op Tpacc, y KOTOPHIX €CTh 0
rpagychl OOCTAaTOYHO KPyTOU y4acToK. 0
= He IIPOBEPSTH.
IInvHa 30HBI 3aPOXKAEHUSA, M Kako# OIUHEI DOJIZKEH OBITh 100
KPYTOU y4acCTOK.
OOpEIBaTh TPAcCy IIpu Tpacca obprIBaeTCs, BAUBIINCH CHSTO
CITUSTHUU B yKe IPOUIOEeHHYIO.
CrmaxuBaHUe TPaCCHI, Ckpyrnenue ctyneHer D8 gmss 0
urepanuu (gorm.) yeptexka. OTMETKHU He
MEHSIOTCH.
[lepeHecCTH IIOJISI UCXOIHOT O Kakue aTpubyTH HCTOYHHUKA -
ob6beKTa (mom.) 7eYb B Tpaccy.
3anoIHUTE BIAOUHEL [Tnaumou-Iap0Oy nepen BKII.

TpacCUpPOBKOU. MHaye nyTh
OCTaHaBJIMBAETCS B IIEPBOU XKe
siMe.

IInomangHbie HUCTOYHUKHU. KaHaBa B BoCeMb S9eeK HAaET BOCEMbBb JIMHUYM, KOHTYD OTBajla CTOJIBKO,
CKOJIBKO sST9eeK OH HakKphIiBaeT. Huike IO CKJIOHY TPacChHl CXOHSTCS B OOHO Pyclio, u 6e3 oOpriBa
[I0 HeMy IIPOUOET KaXKpaas - ThICA4da sS49eeK OTBajia AacCT ThHICAYy KOIMM OmHOro pycia. ®nakok
OOpbIBaTh Tpaccy IpH CIMSIHUHU IIpPeBpallaeT Ny4YoK B IEPEBO, T'He KaXkKfaas s4deilika npoigeHa
OOWH pa3, a CBA3HOCThb COXPAHsSIEeTCs, Tpacca JOBOOUTCS OO0 MeCTa CIUSHUA.
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30Ha 3apOKaAEHHUsI OTOUPAET TPACCH [0 KPYTU3HE, OCTAIOTCS T€, Y KOTOPBIX €CTh Y9aCTOK Kpyde
3aJaHHOTO yTJla M He KOpode 3aJaHHOU MIWHEL. Tak HIIyT CXOX JIaBUHEL - OHA CPEIBAETCS TaM, I'he
CKJIOH JIEPKUT KPYTU3HY Ha IIPOTSAKEHUHU, a HEe B OOHOU siuerike. OOBIYHBIE ITOPOTH 25 I'PajyCoOB U
COTHSI METPOB, OJIMHA HalUOeHHOr0 ydacTKa IIUIIEeTCS B IIOJIE steep m.

BrinosiazkuBaHHe 00pLIBAeT TPACcCy V¥ IOAHOXKMS CKJIOHA, Ha Teppace, Ha IoliMe. YKIIOH MepsieTcs
OCPEeIHEHHO II0 IOCJIEIHUM MeTpaM ITyTH, U OJIMHA 9TOT0 y4acTKa 3amaércs psagoM. KopoTkas monka
BHYTPH KPYTOTO CKJIOHA CpelHee He YPOHUT U IPOIIYCKAETCs, HaCTOSIIee BhIIOJIaXKUBaHNEe YPOHUT.
PezxkeTcs 1o HaYaly y4acTKa, 3TO U €CTh MECTO, I'le IIOTOK PacTeKaeTcs.

IMouemy B rpaaycax. [Toporu 3agaloTcs YI7I0M, a He OTHOIlIeHueM. JIaBUHHBIE U TEOTEXHUYECKUE
KPUTEPUH MULIYT B TPafycax, ¥ pacTp YKJIOHA y Tomorpada ToxXKe B rpagycax.

Hpnqnna OCTAHOBKH ITUIIETCsA B IIOJI€ reason U Pa3jIndaeT YeThIpe CiIy4das:

* CTOK - HUXKe HeKyna;

» Kpa# nucra - penbed KOHYUIICST;

e TIpUEMHHUK - IPUIIIIH B 3aJaHHLIN BOOOEM HUIIH BOOOTOK;
* CiausiHHMe - Tpacca BIIMJIaCh B yKe IIPONaeHHYIO.

ITomnsa BEIXOma:

* src_id - HOMep UCXOOHOTO 00BEKTa;
® cells - KOJIUYECTBO A4YeEeK;

* length_m - OJIMHA IYTH;

* drop _m - Iepernan;

* slope - CpPEOHUM YKIIOH;

® z start ¥ z_end - OTMETKHU KOHIIOB;

¢ reason - IPDUYMHA OCTAaHOBKH.

Tpacca D8 ugéT no BOCbMHU HAIIPABJIEHUSIM U IIOTOMY BBITJTISIOAUT CTYHEHSIMHU 101 45 rpagycoB. 3To
CBOMCTBO METOfa, a He omubKa, ¥ CTrlaXXUBaHUE CKPYTJIEeT JTOMaHYIO /s YepTezka, OTMETKHU IIPU
3TOM He MeHSI0TCS. JIMHKSA CTOKa IOKa3hkIBaeT IIYyTh II0 TOIOJIOTHU pefbeda M He YUUTHIBAET HU
BIIMTHIBAHUE, HU ITOMAIIOP, HU TPYOHI.

3. HOHOHHHTGHBHLIB HHCTPYMEHTbI dHA/IU3ad

3.01 KaTeroprajJabHBIH HHIHKATOPHBIA KPUTHHT

HUHcTpymMeHT KaTeropmaabHbIH HHIWUKATOPHBIHM KPHTHHI CTPOUT KapTy BEPOSITHOCTH II0
KaTeropuaabHOMY IIOJIIO - MUHEPAJILHOMY TUTY, IUTOTUITY, JTIOOOMY TEKCTOBOMY Kjaccy. B oTnuyue
OT OOBIYHOTO KPUTHHTA, KOTOPHIH WHTEPIOIUPYET BEIUYUHY, 3OECh OL[EHWBAETCS, HACKOJIBKO
BEPOSATEH KaX[BIM KlTacC B KaX[OOU TOYKe IJIOIIafM. JTO HYKHO TaM, I'Ie BaXHa He BeJIMYMHA, a
IPUHAAJIEKHOCTh K TUITY - TIe OXKHUOATh 3aMellleHNe, e CMEeHSIeTCs COCTaB IjlacTa, e IMPOXOOuT
TpaHUIla MeXAY Pa3HOCTSIMU.

[TapameTpsr:
[TapameTp YTo 3amaéTr [To ymonmganuio / COBET
ToueuyHBIN CIIOM HcxomHble TOYKH. -

KaTteropuansHoe none (kmacc) [lone kmacca (MUHTHI, -
nutotuin). [Tycteie mw NULL He

HAOYT.
Papgnyc nmoucka, MuH./Makc. ITouck u ceTKa - Kak B «2D Kak y «2D Kriging»
TOYEK, pa3Mep SYelKH, 0XBaT Kriging».

Ios camoponKka Iois caMoponKa B IIyCTO

mogoOpaHHOM BapuoTrpaMMe,
ot 0 mo 1. IlycTto - KaK
momo0Opasnocsk.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

BeposiTHOCTH 110 KJTaccaM
(MHOT'OIIOJIOCHBIH)

Kapra 30H (caMbIii BEPOSITHBIN
KJ1acc)

Pactp: ogHa nosnoca Ha Kiacc,
UM Kjlacca B OIIMUCaHUU
IIOJIOCHL.

Pactp xopma camoro
BEPOSITHOTO KJlacca,
COOTBETCTBUE KOOB B
Kypnar.

YBepeHHOCTh (MakKc. PacTp makcumyma Heo0sI3aTeIbHBIH
BEPOSITHOCTD) BEPOSATHOCTH: I'le KJlacc
YBEPEHHEIN, TOE CIIOPHEBIN.
YpoOBHU BEPOSATHOCTH YpoBHY OJ11 BEKTOPHEBIX 0.250.50.75
rpasul, gonu ot 0 mo 1.
Kmnacc st KoHTypoB HNMs Kmacca pOBHO Kak B II0Jie  IIYCTO
KyaccosB. IlycTo = Bce Kj1acCCHI.
BukyOuyeckoe criaxkuBaHUE CrylueHue rpuga nepeq X2
rpasui (mor.) KOHTYPHUHTOM, Kak B 1.04.
Ckpyrnenue rpanuil (Chaikin), TomomHUTENIbHOE TETKOE 2
urtepamnuiu (go.) CKpyTJIEeHHE.
['paHuULIEl yPOBHEU JluHVMY ypOBHEU C KJIaCCOM U Heo0sI3aTeIbHBIH
BEPOSATHOCTHU (JIMHUM) YPOBHEM.
[Tomocsl BEPOSITHOCTH [Tomocsl MeXOY YPOBHSIMHU C Heo0sI3aTeTbHBIN

(TIONTUTOHBI)

TOTOBOU pacKpacKOI.

O6pe3Ka 10 Macke Takas ke, Kak B 1.02, - IONUTOH U3 IpoeKTa 1160 BHIIyKIas 0007I049Ka TOUEeK C
O0ydepom. Macka MpUMeHSIETCS KO BCEM TPEM BEIXOHaM, BEPOSITHOCTSIM, 30HAaM U YBEPEHHOCTH.

Kaxk cuuraercs

KogupoBaTh Kimaccwel uuciaaMu 1, 2, 3 ¥ MHTEPIOJIHMPOBATh 3TOT KOM HEJb3sA. Y KaTeropuil HET
Mopsifika, Kjacc 3 He «HaJibllie» Kiacca 1, U cpemHee MexXAy HUMH OeccMBICIeHHO. [loaTomy
WHCTPYMEHT UOET MHOWKATOPHBIM IyTéM. Ha KaxpOhlii KIacC CTPOUTCS HHOUKATOP - eOuHHIa
TaM, TOe CKBaXKWHa 3TOTr0 KJjlacca, HONb Be3lde UHadve. KaXXAbW MHONKATOP KPUTYETCS OTOEJIBHO
OpOWHAPHLIM KPUTHUHIOM, KaK OOBIYHOE MOoJie, ¥ HAéT IIOBEPXHOCTb OT HYJIS OO0 eOUHUIIL, 3TO U
eCTb BEPOSITHOCTH KJjlacca. BapuorpaMma mHAWKATOpPa ITOAOMPaETCss aBTOMAaTHYECKH ChepruiecKoi
MOIEJIBIO 10 9KCIIepUMeHTaIbHOM.

PasgenbHEBIE WHOWKATOPEI B CyYMMe He Jal0T POBHO €IJMHUITY 1 MOTYT HEMHOT' O BEIXOOUTHE 3a JUMAlla30H,
9TO M3BECTHOE CBOMCTBO MeTOJa. HOSTOMY OLIEHKa KaXKOoro KilaCCa 06p63&eTC5{ B HOJIb OOWH, a
3aTeéM BE€POSATHOCTH II0 KJIaCCaM HOPMHUHPYIOTCA Tak, 4yTOORI B KaXOou A4enKe UxX CyMMa PaBHAJIACb
€InHHUIIE.

Korga ckBazkuHa He ImoIajia B CBOIO 30HY

OOrlyHOe 3aMeuanune Takoe. CKBaXKHMHA OIIACHOIO KjlacCa OKas3ajaCch BHE OMACHON 30HHI. JTO
He c60if momOopa, a CBOMCTBO CaMOPOOKa, M Pa300paThCs B HEM HAOO OO HPABKU OCTAILHEIX
ITapaMeTpOB.

PoBHO B TOYKe 3aMepa KPUTUHT TOYEH ITpU JII000M CaMOpPOIKe, OlleHKa B Y3J1e, KOTOPHIH JIET Ha YCTEHE,
paBHa caMoMy MHOUKATOPy. HO y3en ceTkKy nmo4TH HUKOTZA He CaOuTCs Ha yCThe. [Ipu HeHylIeBoOM
CaMOpPOJKe IIOBEPXHOCTDH OKOJIO TOYKM TEPIUT Pa3phIB, U y2Ke B HECKOJIBKUX MeTpaX OT CKBa’KUHEI
OIleHKa IIpPOBaMBaeTCs K MECTHOMY cpenmHeMy. BoT umcinoBou npumep. [Ipu mHarrete 0.5 B naTH
MeTpax OT OOUHOYHOU CKBaxXXWHEI Kjlacca «B» BeposATHOCTL mapmaeT mo 0.47, TO eCTh yXOOUT IIOf,
nopor 0.5, a mpu o6HyIEHHOM HarreTe octaércs 0.97.

Orcropa nmapameTtp Jdojst camopoaka. ITycToe mose ocTasiseT aBTOIoOA00p Kak ecTs. Homb menaer
IIOBEPXHOCTb IJIaJIKOM y JaHHBIX, U CKBaykKMHa yHepXKUBaeT CBOM KjacC B CBoel suelike. OOmas
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MHJJ,I/IKaTOprII?I KPWUIrnHr: BEPOATHOCTb 30HbI 3aMeELLEHWA

- 0.8

=
[e)]
P(3zameLlueHune)

o
~

0.2

0.0

© cunbBUHUT (0)
@ 3ameleHue (1)

Puc. 21: MEOguKaTOPHBINM KPUTUHT Ha CUHTETHKE: CKBaXXMHEI C KaTeropueu (KpacHele - 3aMellleHue,
Oenble - CUIBBUHUT) IIPEBpaIlaloTCa B KapTy BEPOSTHOCTHU Kiacca. IToporom 0.5 u3 He€ pexkercs

KOHTYP OOMEHa.
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OUCIepPCUs HPH IIepeHoCce MO COXPaHsSeTCs, MEHSIeTCS TOJIBKO TJIaJKOCTh, II03TOMY MacIiTab
BEPOSITHOCTEM He NIBIBET. [TomoOpaHHbIe HOIU IO KJIacCaM ITeYaTaloTCs B XKypPHaJI, ¥ CHadaa CTOUT
IIPOCTO IMOCMOTPETL Ha HUX. BOJBINION HArreT 03HAdaeT, YTO KJIACCHI IepeMeIllaHbl Ha KOPOTKUX
PacCCTOSIHUSX, ¥ 9TO COOEPXKaTeIbHBIN (DaKT O JaHHHIX, a HE IToMeXa.

OGHYSITH CaMOPOOOK HYKHO C OTKPHITHIMM Tia3damu. OH He BBIAyMKa mombopa, a Mepa TOoro,
HACKOJIBKO COCEIHUE CKBaXKMHBI PACXOOATCHA B Kilacce. Homb 03HayYaeT pelreHne CYUTATh KaXKIbIN
3aMep TOYHBIM U 0053aTeNbHBIM K HCIOJIHEHMI0. [[15 KapT OHACHOCTH 3TO Y9acCTO IIPABUIIBHO,
IIOTOMY 4YTO IIeHa IPOIyCKa M IeHa JIOXKHOW TPeBOTM HECHMMETPHYHEBI, HO KapTa IIOCjie 3TOT0
CTAHOBUTCS XKECTYE U MSATHUCTEE.

BTopoe, oT 4ero 3aBucHUT nonagaHue, - s4dekika. OlleHKa CUUTAETCS B LIEHTPe SIYEUKH, U eClIU B
OIOHY S4Ye’Ky MOoIajii CKBa*XHWHBI Pa3HBIX KJIAaCCOB, HUKAKOM CaMOPOMOK UX He pa3BeHeT. Adduelky
3ajaBaliTe Menbde PaCCTOSHUS MEXOY COCeIHHMM CKBaXMHaMH. TpeThe - rpaHHlla NIOJIUTOHA.
ITomockl BEPOSITHOCTU CTPOSITCSI M3 pPacTpa CO CriaXXKWBaHUEM U CKpyrieHueM, ob6a HEMHOTO
OBUTAIOT JIMHUIO YPOBHS OTHOCUTENBHO s49eeK. EciIM TOdYKa BBIININIA 3a IIOJIOCY HAa BOJIOCOK,
[IPOBepbTE CHavasa 9To, CHAB 00a CriakKuBaHUSs.

9T10 Ha BBIXOOE

Tpu pesynpraTa. MHOTOIIOJIOCHBIM pacTp BEePOSITHOCTEHM, OJHa IOJIoca Ha KJjacc, UMs Kjacca
3amMcaHo B OIMCcaHue noJiockl. KapTa 30H, KOO caMOro BepOsSITHOTO KJlacca B S4eliKe, COOTBETCTBUE
KOIOB M KjlacCOB meuaTtaeTcss B ZKypHasy. HeoOs3aTenbHBEIM pacTp YBEPEHHOCTH, MaKCHUMyM
BEPOATHOCTHU B quﬁKe, II0 HEMY BUIOHO, I'l€ KJIaCC YBepeHHBIﬁ, a Irme 30HHBI CIIOPAT W IIPOXOOUT
rpaHuIa.

KapTta 3oH P{zameweHue) YEepeHHOCTE

- : , 10 - 10
64 . 3aMELIEHNE & i 64 i
5 4 5 54
7 0.6 0.6
= 44 1 . = Z 44
=49 " HacTWyHoE X z4
> > -
ER f f 3 0.4 34 0.4
2 [ 3 24
02 0.2
CHMBBANKT
14 . 1 14
0.0 4 0.0
04 0 04
] a 2 4 L] -
X, KM

Puc. 22: Pe3ynpTaT KaTeropuaabHOI0 HHOUKATOPHOI'O KPUTUHTA: KapTa caMoIr'0 BEPOSATHOI'O Kjlacca
II0 MHUHEPAJILHOMY THIIY, (l)OH CUJIBBUHHWTaA C O4YaraMu 3aMellleHnsa, CBePXYy HaHeCEeHEI TO4YKH
CKBaXWH.

B

Ha pasHbIX ¢ BHIOpOCAMM BUHA eIIé OgHa 0CO0eHHOCTh. OOBIYHBIM KPUTUHT BHIHYXKIEH UHTEPIIOIUPOBATh
BEJIMYHMHY, ¥ OfHa aHOMaJIbHas mpoba JToMaeT BapuorpaMMy - ITapa 0JIM3KUX TOYEK C HECOTIOCTaBUMBIMHU
3HAYEHUSIMH IIOJHMMAaeT HAIrTeT, W KapTa BHIPOXKIOAeTCsS B cpemHee. MHOWKATOpP paboTaeT He C
BEIMYMHOM, a C (paKToM IIPHUHAMOIERKHOCTH K KJIAacCy, MO3TOMY aHOMAallbHOe 3HaueHHe B HEM
HEOTJIMYMMO OT JII000T0 IOPYroro II0 Ty XKe CTOPOHYy Iopora. TaM, rme mokKa3aTelb MEHSIeTCS
PEe3K0 M HEPEryaspHO, a BOIPOC MO CYTH OBOMYHBIN, MHOWKATOPHBIM IIyTh HaOéXHee OPSIMOM
WHTEPIIOSIINH.

KaTeropuanbHbii momxon yooOeH TeM, 4To He TpeOyeT 3apaHee IPOBOOUTH rpaHully. He HYXHO
pemaTth, CUUTATh JIM YACTUYHOE 3aMellleHue omnacHHIM. KapTUPYIOTCS BCe THUIIBI KaK €eCTh, a
HYXHYI0 KOMOMHaUMIO KJIaCCOB COOMpPAIOT IOTOM M3 BEPOSATHOCTeM. Pemkue KjacChH C MajbIM
KOJIMYEeCTBOM CKBaXXMH [AIOT WIYMHYIO BapHoOrpaMMy, MHCTPYMEHT IIpenylnpexkpmaeT o0 3TOM B
2KypHarn, BepOATHOCTE II0 TaKOMY KJIaCcCy YUTauTe OCTOPOXKHO.

YT0oOB OCBOUTH MHCTPYMEHT 0e3 peasibHBIX HAaHHBIX, BKIOuYuTe B IIpmMep CKBaxkuH (IeMo)
ranky [Jo0aBHTHh KaTeropHajlibHOe I0JIe MHHTHIIA. B cioi mobaBuTcs mone mintype ¢ ¢poHoOM
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CUNTBBUHHTA M OdYaraM{ 3aMeIleHHs [0 o0pas3ily PyOHHKA, Ha HEM HHCTPYMEHT MOXKHO Cpasy
ITPOTHATh.

ITpu HepaBHOMEPHOM CETH MOXKHO 3afilaTh HeoO0si3aTeJIbHOE T10Jie BeCcoB wt u3 mHCTpyMeHTa 1.01
Oexknacrepu3anus. Torga MHAUKATOP KaXMOOro Kiacca KPUTyeTCs K ero [eKjlacTepu30BaHHOU
IooJie, a He K HYJIIO, II03TOMY BIaJi OT HaHHBLIX BEPOSATHOCTH CTPEMUTCS K IIPENCTaBUTEIbHOU [oJie
Kitacca. be3 BecoB moBefeHMEe IpeXHee.

BeKTOopHBIE I'PAaHUIIBI 10 BEPOSITHOCTSIM

KapTa 30H 0TBe4aeT Ha BOIPOC «KTO MOGEHUII B T4eiiKe», ¥ 9TOr0 4aCcTO Maslo. [IJIs mIaHupPOBaHUS
HyXKHee I10JI0Ca Iepexofa - Iie KJIacC YBePEeHHBIH, Ifie CIIOPHEIN, I'le YBEePEeHHO OPYroi. DTO maioT
oBa H6065{3aTeHBHbIX BEKTOPHBIX BbIXOOA4, I10 YMOJIYaHUWIO BEIK/TIOYEHHBIX.

YpoBHU 3apmaloTcs mapaMeTpoM, 1o ymondanuio 0.25, 0.5 u 0.75, To eCTh YeThIPe MOJIOCH - YBEPEHHO
HET, IBE CIIOPHLIE ¥ YBEPEHHO Oa. JINHUY HeCyT KJIacC U YPOBEeHb. [I0TUTOHEI HECYT KJIacC, TPaHUIIbI
nosnockl B nonsax P_MIN u P_MAX u roToByio IOANUCEH IT0I0CH B ntonie band Buma «0.25 - 0.5». ITo
9TOU MMOAMIHUCU CJION Cpa3y pacKpalluBaeTCs KaTerOpUusIMM OT 3€eJIEHOTO K KpaCHOMY, HacTpauBaTh
JIeTeHIy BPYYHYIO He HYyZXKHO.

OpgHa 1moJjioca MOXKET IIpuexaTh HECKOJIBKUMM O0beKTaMH, €CJii OHa pa3buTa Ha OTHEeJIbHBIE
Y4aCTKH MJIOMIaAu. DTO HOPMaJIbHO 1 YOOOHO, IIJIOIagy CUUTAIOTCS 10 KaXKI0OMYy YyYaCTKY OTOEeNIbHO.
B nerenme mpu 3TOM POBHO CTOJIBKO CTPOK, CKOJIBKO ITOJIOC, IOTOMY YTO pacKpacka MOET II0 II0JIOCe,
a He II0 OJHOM €€ rpaHUIIe.

I'paHUILI CTPOSITCS IO KaHaly BEPOSTHOCTEM, a He 10 KapTe 30H, ¥ 9TO CyIIecTBeHHO. KapTa 30H
XPaAHUT TOJTBKO MOOeOuTeNns B g4yelke. [Me UMEHHO BHYTPH SYEHKU IMPOIIJA TPaHUIla, B HEH yXKe
MIOTEPSHO.

[TosToMy KOHTYD TaKOM KapThl UAET CTYIIEHIMU I10 KpasaM ssueeK. CriakuBaTh TaKyl0 CTYII€HYaTOCTh
3HAQYUT BBIAYMBIBATh IIOJIOKEHME T'paHuUIbL. [lole BeposSTHOCTEM 3Ty MHOOPMAIMIO AEPXKUT, U
KOHTYP II0 HEMY JIOXKUTCS TyAa, KyJa ero CTaBUT camMa MOMEJb.

IIpu gByX Kmaccax ypoBeHb 0.5 cOBIIafjaeT c rpaHulled 30H, Kjacc mobexxmaeT POBHO TaM, I'ie ero
BEPOSITHOCTH BHIIIIE ITOJIOBUHEL. I109TOMY OfiH ypoBeHD 0.5 maéT 0OBIYHYyI0 OMHAPHYIO KapTy, TOIbBKO
C TIIagKoOM rpaHUIlel BMECTO CTylmeHdYaTou. [Ipu Tpéx u Oojiee Kjlaccax 9TO yKe He OOHO U TO XKe.
I[To6eguTh MOKHO U C BEPOSATHOCTHIO 0.4, a 3mecCh CTPOUTCSA MMEHHO BEPOSTHOCTb OBITH HaHHBIM
KJIacCOM, a He TpaHulla nobeauTens.

IIpu OBYX Kilaccax BOKChIBaKiTe B K/Tacc mjisi KOHTYPOB MHTEPECYIOIINI. BeposSTHOCTH OOIOIHSIIOT
OPYT Opyra O0 eOUHUIIE, ¥ BTOPOIM Habop OymeT 3epKaJIbHBIM Ay6JIeM IepBOro.

3.02 Kpurunr ¢ BHemrHuM apeudom (External Drift)

HUucTpymenT Kpurunar ¢ BHemrHuM aperdom (External Drift) omenuBaeT mose mo Todkaw,
KOTZa OHO 3aKOHOMEPHO CBSI3aHO C BeJIMYMHOM, KOTOopas yXKe M3BeCTHaA BCIOAYy B BUIEe pacTpa.
Takoi pacTp Ha3wBaloT AperdomM. MM MoxKeT OLITh CTPYKTYPHAsSI IOBEPXHOCTh COCEOHEro MJjacTa,
rpybass pervoHasjibHas MOMAEesb, ITOBEPXHOCTb II0 PEOKOM CeTKe WU CEeUCMHUYECKHM aTpubyT.
OOBIYHBINM KPUTUHT BUOUT TOJIBKO CaMM CKBaKWHHI, 30eCh XKe K HUM fo0aBisgeTcs 3HaHue 0 ¢popMe
MOJIS MeXKIOYy HUMM, U TaM, Te CKBaXXMH HeT, OIleHKa ONupaeTcsa Ha 3Ty GopMy.

WHCTpYMEHT CTOUT B rpynme [1OIOJIHUTEIbHbIE MHCTPYMEHTHI aHajIu3a U CYUTaeT TeM XKe
kpuruuroM, uto u 2D Kriging. MaTtemaTuka KpuruHra He MeHseTcsi. MeHsSeTCSI TOJBKO TO, IIO
YyeMy CHEMAaeTCs peTHOHaJbHasaA COCTaBJIAOMas.

[TapameTpsr:

[TapameTp YTo 3amaét ITo ymonm4gaHuio / COBET
TouyeuHBIN CIIOU HcxonHbBIE TOYKU. -

[Tone 3HaueHus (Z) HHuTepronupyeMblii aTpubyT. -
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

PacTp BHemHero apetida

Kanan pactpa gpetida (o)
CreneHs apeiida

Tun KkpuruHra, paguyc,
MUH./MaKC., HarTeT, CTPYKTyPHL
Crnamuts rpup (Iaycc),
pamuyc criaxkKuBaHUSA

PacTp kpuruHra c gpeidom

CraHmapTHas omubKa
KPUTHUHTA

CTOpPOHHSISI TIOBEPXHOCTS S,
U3BeCTHas BCOAy. B ogHOU
CRS c Toukamu, TOKpPHEIBAET
00/1aCTh.

ITormoca MHOTOIIOIOCHOTO
pacTpa gpeiida.

JIuneninas (a0+al-s) unu
KBafpaTU4YHas CBS3b.
Kpurusar octaTkos - Kak B «2D
Kriging».

Heo0Os3aTensHOE
CcrilakvBaHUe pe3ybTaTa.
BrixomHast orieHKa (mpeid +
KPUTHUHT OCTATKOB).
Heo0si3aTenbHEBIN pacTp
CTaHIOAPTHOU OIUOKHN

1 (MUHEeMHBIN)
Kak y «2D Kriging»

BBRIKJ. / 1

IPOIyIeH

OCTaTKOB.

B uéM oT/IMYHE OT CHATHSI TPpeHIa

®naxok CHATH IOJIMHOMHAIbHBIN TpeH y 2D Kriging onuceiBaeT pernoHaIbHY0 COCTABIISIONIYIO
IIOJIMHOMOM OT KOOPOWHAT, TO €CTh HAKJIOHHOMW WJIM MU30THYTOM IJIOCKOCTHIO. DTO TOOUTCS, KOTHA
IlafieHye IlacTa OOHOPOIHO U ero ¢opma npocrta. Ho ecnu y mons ecth BEIpaXkKeHHas CTPYKTYPA,
TTOBTOPSIOIIAsi U3BECTHYIO MTOBEPXHOCTD, TIJIOCKOCTh €€ HE OIHUIIET.

Bremruuii gpeii cHUMaeT peruoHaJbHYI0 COCTABIAIONIYIO HE 10 KOOpAUHATaM, a 10 CTOPOHHEMY
pactpy. BriBaeT, 4TO KPOBJIA MHTEPECYIOUIEro IjlacTa IOBTOPSeET peibed MOOCTUIAIONIero, IJIs
KOTOPOT'O TIOBEPXHOCTh yXKe ITOCTpoeHa. Takylo CBSI3b CHUMAIOT PErpeccueil Ha ITOACTUIIAIOIIYIO0
IIOBEPXHOCTh U KPUTYIOT y2Ke OTKJIOHEeHUS OT He€. [Ipeld 3mech He PyHKLUMSA MecCTa Ha KapTe, a
JyHKIMSA 3HaYeHUS BHEIIHEro pacTpa B TOM Ke TOYKe. BCE ocTanmbHOe COBIajaeT CO CHATUEM
MMOJIMHOMHUAIBLHOT'0 TPEHAA. DTO Ta Ke CXeMa pPerpecCUus-KpuruHr.

Kaxk cuuraercs

CHaugamnma pacTp Opedda CUMTHIBAGTCS B KaXXOOW CKBaXKHHE, OMITMHEHHO MO0 YEeTHLIPEM COCeTHUM
sdyelikaM. 3aTeM 3HauUeHWe II0JII PEerpeccupyeTcs Ha I3TO CUYHTAHHOE 3HAYeHWEe METOAOM
HaWMEHBITUX KBaApaToB. CTeneHns apeuda 3amaét Bup cBsizu. CTemneHb 1 9To NUHEHHBIH Apeid
BUIa 3HaueHue paBHO a0 nmioc al Ha apeiid, oObuHBM BeIOOP mias External Drift. Ctenens 2
OIHCHIBAET M30THYTYIO CBSI3b C KBAaApaToM apelda, HO MoxkeT BOOpaThk B cebsi 4acTh peajbHOMU
CTPYKTYPEHL, IO3TOMY IIOCJIE HEE CTOUT IIOCMOTPETH Ha BAPUOTPAaMMy OCTaTKOB.

Ilanpiie KPUTYIOTCS OCTATKM PEerpeccuy, POBHO Kak oOwrrgHOe mojsie B 2D Kriging, co cBoeit
BapHOTrpaMMOM, ITOMCKOM U aHHM30Tpomnuel. Ha mocnegHeM 1miare pactp mperida nmepecyuThIBaeTCsS
Ha CeTKy KpUTHMHTa, U mpeid mobaBisgeTcss K KPUTOBAHHOM OlleHKEe OCTaTKOB oOpaTHo. MTorosas
OlleHKa B KaXK[oM s4elKe paBHa IOpeldy IJIOC KPUTHMHT ocTaTKa. [I0CKOJBKY Apelid H3BeCTEH
BCIOAY, OIleHKa MeX[y CKBaxXKMHaMM TSHETCS He K JIOKaJIbHOMYy cpefHeMy, a K (¢opMe BHeEIIHEN
ITOBEPXHOCTH.

CKBazXMHBI, KOTOPHIE TTOTIAJTA 32 MPeAekl pacTpa apeida, B mog0bop He UAYT, MHCTPYMEHT CO00IIIaeT
B KypHamn, CKombKO MX OTOpomeHo. dYedKu CeTKM, He TOKPHITEHIE PAacTPoOM aperda, AOCTPOUTH
HedeM, I03TOMY OHM OCTAIOTCS IIYCTHIMM BMECTE CO CTaHTAPTHOM OIMUOKOM B HUX.

ITapamMmeTpsbI

To4yeuyHbIN CJIOH U IMOJIe 3HaYeHHs Z 3amaTcs Kak B 2D Kriging. [TapameTp PacTp BHeUIHero
npeuda 3TO U €CTh CTOPOHHSS IIOBEPXHOCTh, U3BECTHAA BCIoAy. HeoOs3aTeNbHEN KaHal pacTpa
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_ B pazpeiBe NaHHbX 0BbMHBIA KPUTHHT CTNAMABARTCA K CREOHEMY, _
BHELIHAR NoBEpXHOCTL (Apeind) s 2 MPUTHH MM DETAAETIPoPRY BHewred nosepxnocTy. KPUTWHE C BHELIHWM apeddiom no dz

=120
=140
—160
=180
=200
—220

=240

Puc. 23: Kpurusr ¢ BHeIIHUM OpelidoM Ha pa3peXeHHBIX CKBaxkuHaxX (pacuéT B Isoliner). Cnesa -
BHEIITHSS ITOBEPXHOCTDL S (apeid). B meHTpe OOLIUHBIN KPUTHHT 110 dz: B pa3phiBe JaHHBIX OIIEHKa
crjaxkuBaeTcsa K cpemHeMmy. CipaBa KPUTHMHI C BHEIIHUM [OpeidoM mo dz moBTopseT GhopMy
BHEIITHEW ITOBEPXHOCTHU TaM, I'le CKBaXXWH HeT. [[yHKTUPOM 00BEEH pPa3pPHIB JaHHHIX.

opeiida BLIGHpAET II0JIOCY MHOTOIIOJIOCHOTO pacTpa. ITouck, pa3Mep s4eiku, oxBaT, o6pe3Ka Io
KOHTYPY CKBAa’XWH, HAarT€T W CTPYKTYPH BapUOTPaMMbI, OTCEB yparaHHBIX MPo0O M CTriIakKUBaHUE
rpuma paboTaroT Tak ke, Kak y 2D Kriging. Onucanue u yMOI4aHUS Te XKe.

Baxnoe ycrnoBue. PacTp maperida ¥ TOYEUHBIM CJIOM OOJIKHBEI OBITH B OOQHOM CHUCTEME KOOPAHWHAT,
VHaye 3HaueHue papeiida cHuMeTrcs He B ToM Touke. [Ipu HecoBmagenum CRS wuHCTpyMeHT
npenynpexmnaeT B XKypaan. Pactp mpeiida monkeH MOKpPBIBaTh BCIO 00/1aCTh OLIEHKH, WHa4de I10
KpasM IIOSBSATCS IIyCTHE TUYENKU.

BapuorpamMmMa 1o ocrarkam

Kak v npu cHATUM TpeHOa, BapuorpaMMmy 3OecCh 3aaloT II0 OCTaTKaM perpecCuy, a He IO CEPOMY
3"HaueHUIo. [Tocne cHATUA Opelida BapuorpaMMa OCTaTKOB BO3BpalllaeTCH K HOPMAalbHOMY BHULY,
BEIXOUT Ha IIOPOT C HAITETOM, U pamuyc OoTpaxkaeT MCTHHHEIM MaciTal JIOKaJIbHON KOPPEISIU.
Pactp cTaHmapTHOM OMMOKH B 3TOM PEXXHUME 3TO OIMbKa KPUTHUHTa OCTaTKOB. [Ipelid cumTaercs
OEeTEepMUHUPOBAHHLIM M COOCTBEHHOM IIOTPEIITHOCTH K Hell He IobaBseT.

I[Mogo6paTh BapMOTpPaMMy OCTATKOB, HE BHIXOOS M3 HMHCTPYMEHTA BapMOTPAaMMBI, ITOKa HENIb3s,
TMO3TOMY OCTATKH OI[€HWBAIOT IO IOJIe CHSITONM AUCIIEPCHH, KOTOPYI0 HHCTPYMEHT IiedaTaeT B
KypHasn. Ecnu gperid yOpan 3aMeTHYIO 9acTh pa3bpoca, CBsI3b C BHEIIHEH ITOBEPXHOCTHLIO peajibHa
u apeiid ymecteH. Ecnu nmouTu HUYEro He yopaji, mojie ¢ 3TUM PacTPOM He CBsI3aHO, U 0OBIYHEIN 2D
Kriging gacT ToT XKe pe3ynabTaT OPOIIE.

3.03 KapTa BEepOsATHOCTH NPEBbIIICHUSI

HNucTpyMeHT KapTa BepOsSITHOCTH NMPEBBINIEHHUsI 0TBEYaAET Ha BOIIPOC HE «CKOJIBKO», a «KaKoBa
BEPOSITHOCTh, YTO 3HAYEHWE TIPEBBICUT TOpOr». M3 pacTpa OIeHKWM KpPUTHWHTA ¥ pacTpa ero
CTAHOAPTHOU OIMOKU MHCTPYMEHT CTPOUT PacTp BeposaTHOCTH OT 0 o 1, ¥ B KaxKAOMN S4YeiKe CTOUT
BEPOSITHOCTH TOT'0, UYTO UCTUHHOE 3HAaYEeHUE BHIIIE 3aJaHHOTO IIOPOra.

UHCTPpyMEHT CTOUT B Ipynne [IONOJIHUTEIbLHBIE HMHCTPYMEHTHI aHajaIu3a U paboTaeT Kak
nocToOpaboTka, MOJOOHO T'MOAPABIMYECKOMY IpafueHTy. CBOero KpuUruHra OH HE BEBIIOJIHSIET U
okHo 2D Kriging He Tporaet, a 6epéT yKe roToBEIe pacTprl. [109TOMy OH OOQUHAKOBO paboTaeT C
BBEIXOIOM OOBIYHOTO KPUTHHTA U KPUTHHTA C BHEIITHUM ApeidoM.
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Kak cuuraercs

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

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

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

10

r 0.6

r 0.4

0.0

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

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

Kak IIOJIVIUTB BXObI

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

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

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

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

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

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

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

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

be3 npoHUIIaeMOCTH

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

ITapaMeTpsbl U CrilazKkuBaHHE

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

[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET

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

102



[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Kanan (Hor.) [Tomoca BXOOHOTO pacTpa. 1

CrinaxkuBaHUe Hallopa nepen Facut mym rpupga nepeq 0

pacuéTomM, s4eek ouddepeniuporanueM. 0 =
Ges.

BekTopsl IOoTOKA: HIar Yepe3 CKOIBKO AY€EeK CTaBUThL 8

IPOPEXKUBaHUS, TIeeK CTPEJIKY.

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

(Mmopmyn)

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

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

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

CTpejIKH U3 TOYeK

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

ITomst cmoss BEKTOPOB MOTOKaA:

[Tone Tun YT0 comepXRuUT

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

grad 4HUCJIIO Mopynb TUOPaBIUYECKOT 0
rpagueHTa \

V4eOHBIN ITHKII

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

3.05 YaoenbHBIM pacxo[ (3akoH [TapcHu)

HNHCTPYMEHT YaeapHbIN pacxo 1o0aBiIsieT K TeOMeTPHUHY ITI0TOKA TPOHMUITaeMOCThb. I IpaBIudeCKu
TpagueHT IMOKa3kiBaeT, KyJda U HaCKOJILKO KPYTO afaeT Halop, HO He CKOJIbKO BOAHI TEYET. 3aKOH
,]_'I,apcu CBSAA3BIBAET 3TU BEJIMYUWHEBEI 9YEpe3 CBOMCTBA IIJIaCTa - 4YeM BBHIIIIE IIPDOHULIa€MOCTh U KPy4de
rpagueHT, TeM Gobile pacxon. M3 pacTpa Hanmopa ¥ PacTPOB CBOMCTB IjlacTa MHCTPYMEHT CTPOUT
(u3mnueckul MOTOK, a He Oe3pa3MepPHBIN rPagUeHT.
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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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HHCTPYMEHT CTOHWT B rpynie [HOmOJIHHTe/IbHbIe HHCTPYMEHTHI aHa/Iu3a U paboTaeT Kak
moctobpaboTka. CBOM KPUTHUHT He BHEITIOJIHSAETCS, PACTPEI CBOHMCTB I'OTOBAT OTOEILHO KPUTHUHIOM I10
TOYKaM HUCILITAHUMH.

Y10 cuHuTaeTrcs

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

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

Kak moinyuyurs pactpel Ku T

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

ITapaMeTpsbI
[TapameTp YTo 3amaéT ITo ymonm4gaHnuio / COBET
PacTp Hanopa [TbezoMeTpuUecKas -
ITOBEPXHOCTH (Pe3ysbTaT
KPUTHHTA 110 YPOBHSIM).
PacTp koaddunueHTa CBOMCTBO IIJIacTa [JIst -
¢punpTpanmuu K (M/cyT) CKOPOCTH (hUNbTPAIUU.
Heob6si3aTeneH, HO HyK€eH XOTs
on1 onuH u3 K, T.
Pactp BogonmpoBoguMmocTu T CBOMCTBO IIJIaCTa OJII pacxoma -
(M2/cyT) yepes MINPUHY.
Pactpet K u T 3apaHs! Kaxk In [TppMeHUTE €Xp K BXOOHEIM BEIKIJI.
pactpaMm (mns jor-kpurunra K
uT).
CriaxuBaHUe HAIlOpa, S4YeekK lacut mym Hamopa Iepeq 0
oudhdepeHITnPOBaHUEM.
BekTopsl mOTOKa: IIar Yepes CKOJILKO sT9eeK CTaBUTh 8
MTPOPEeKUBAHUS CTPEJIKY.
Kanansl pactpos ([lo1.) [Tomockl MHOTOTIOIOCHBIX 1
pactpoB Hanopa, K, T.
CkopocTh 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 Kaxkaou CTPEJNIKY YeTHIpe II0JIA. az 9TO a3UMYT IOTOKA B rpaZiycax, 110 HeMy CTpeJiKa II0BOpauYnBaeTC .
g 9TO caMO 3HA4YeHWEe Pacxona, II0 HeMy CTpejika MacmTabupyeTcsi. kind TOBOPUT, KaKass UMEHHO
BeJIMYMHA IIOCYMTaHa, flux 9TO CKOPOCTh GUIbTpAIuy, flux width 3TO pacxon Yepe3 IIMPHUHY. units
TMOBTOPSIET €QUHUILY U3MEPEHUS, m/day UJIU m2/day.

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

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

IIpumenenue

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

3.06 T'ayccoBa cumyasauus (SGS)

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

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

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

1!:' : TR o _. - _.-‘ - i

o8

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

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

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

ITapaMeTpsbI

[TapameTp

YTto 3amaéeT

ITo ymonm4gaHuio / COBET

Touku (CKBAZKWHEI)
ITonne 3HaueHUsA

TouyeuyHBIN CJIOM C DAaHHBIMH.
YucoBoit aTpubyT s

CUMYJISIIUH.

Pa3mep sueriku Illar rpupga. O - aBTO, 0
min(oxBarT)/50.

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

ITopor oTceuku BxkirogaeT KapTy BEPOSATHOCTHM  He 3afaH
MIPEBLIMLIEHNS.

BeposgTaocTts BBIIIE mopora HamnpaBneHure BEepOSITHOCTH. oa

OxBaT pacTpa [IpsaMOyTONBHUK pe3ybTaTa. IO CJIOI0

Mogens BapuorpaMMel 0ayioB  Momens [ HOPMaJIbHBIX aBTO

(Oort.) 0aJIJIoB.

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

y3en ([or.) KPUTUHTE y3J1a.

Papguyc moucka (Iorm.) 0 = aBTO, 3 paguyca 0
BapuOTrpPaMMEHI.

3epno I'CY ([o1.) 15t BOCIIPOU3BOAUMOCTH. 0 = 0
CcIIy4alnHo.

[Tone BecoB meknacTtepu3anuu  Beca wt u3 unctpymerrta 1.01, Hert

(Oom.) Heo0sA3aTesIbHO.

Breixogbl 3TO pacTpel nmo aHcambnio. CpemHee (E-type) moxoxke Ha Kpuruar. CTaHaapTHOe
OTKJIOHEHHUE I10Ka3hlBaeT HEOINPENeJIEHHOCTh, Majyl0 y CKBaXXWH U OOJIBINIYI0O BOANIM OT HUX.
KBautunu P10, P50, P90 ouepunBaioT BEPOSITHBIM AHAIla30H, a BEpOsATHOCTH NMPEBBINIEHUSI IIPHU
3aJlaHHOM IIOpOTe aéT HellapaMeTPUYeCKylo aJlbTePHATUBY KapTe M3 UHCTPYMEHTa BEPOSITHOCTH.
Bpemsi pacTéT c pa3MepoM Trpuaa M KOJHMYECTBOM pPealu3alluii, I09TOMY Ha4YMHANUTe C Irpy0oi
STYEUKH.

Ecnu maHHBIE CTYIIEHE HEPABHOMEPHO, ITOJalTe moJjie BecoB wt u3 uHcTpyMeHTa 1.01 [Jek1acTepu3amusi.
Torma HoOpMasbHO-OanIbHOE HpeoOpa3oBaHHe CTPOUT (QYHKIHMIO paclpenesieHusT C BecaMH, H
TucTOrpaMMa aHcaMmO0JIsi He IIEPEKOIeHa B CTOPOHY IIepepa3BelaHHbIX O0TaTHIX YIaCTKOB.

BHObI KDUTHHIa: KAKOH BBIOPATh

ITon CIOBOM «KPUTHHT» B IJIaTMHE CKPBLITO CEMENCTBO METOHOOB, X BBEIOOP MeXKOy HHUMH BIIHSET
Ha pe3ynbTaT CUJIbHEE, YeM TOHKas HAaCTPOMKa BapuorpaMMEL. Bce BUOBI pellaloT OOHY U Ty Ke
CUCTEMY YPaBHEHMWM C KOBapHalMSIM{ W3 BapUOTPaMMbI. Pa3IM4alOTCs OHU TEM, YTO CUMTAETCS
M3BECTHBEIM IIPO CpefHee II0jie ¥ YTO MMEHHO OLIEHMBAETCS - TOYKA, OJIOK MM BEPOSTHOCTL. JTa
riaBa 0630pHas. ITapaMeTphl KaXa0Tr0 MHCTPYMEHTAa ONKMCAaHLl B CBOMX T'JIaBaXx.

IIpocTo¥ kpurunr (SK) mpenmnosaraet, 4To CpefHee IIOJIs U3BECTHO 3apaHee U IIOCTOSIHHO II0
miomany. B61m3m CKBaXkuH OIleHKa CIIeqyeT JaHHBIM, [10 Mepe yOaJIeHUsI CTATUBAeTCS K 3aaHHOMY
cpenHeMy. Bepurte ero, Korga cpefiHee IOOTBEPKAEHO CTATUCTHUKOM 10 IIPEICTaBUTENIHbHON BEIOOPKE
TOTO Xe JIOMeHa, CpefHee «Ha IJa3» YBOOWUT BCce Helopa3OypeHHBIe Kpas B CTOPOHY OIINOKM.
Bxkroyaetcs BeiOopom tuna B 2D Kriging.
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OpouHapubid kpuruar (OK) cpemHero He 3HaeT M OIEHHMBAET €ro JIOKaJIbHO B KaxKOoH
OKPECTHOCTH - 3a 3TO OTBEYAeT [OIOJIHUTENIbHOE yYPaBHEHHE C YCJIOBHEM «CyMMa BECOB paBHa
eguHHIle». Boamm OoT CKBaKWH OIleHKA TSAHETCS K CpemHeMy OnuzKaWilmeld OKpPEeCTHOCTH, a He K
rnobGanbHOMY. ITO BEHIOOD IO YMOJIYAHHIO, M €CITH He 3HaeTe, C 4ero HadyaTthb, HauHuTe ¢ OK.

KpuruHr c tpeHmom (ranka cHsaTus TpeHpma B 2D Kriging) - ons monelr ¢ 3aKOHOMEPHBIM
peruoHaabHBIM YKJIIOHOM, BpOfie KPOBJIM Ha MOHOKJIMHAJIM WU Kpblia CKiaankKu. [TlomuHoM 1-#1 umu
2-u creneHu cHuUMaetca MHK, KpuUryroTcsa oCcTaTKu, TPEH[T BO3BpallaeTcsa K oneHke. [IpaBum TyT
oBa. BapuorpamMmy 3afaBaliTe IIO0 OoCcTaTKaM, M €CJIM [O0JI CHSATOM OUCIEPCHUU, KOTOPYIO lledaTaeT
IJTaTHuH, Majla, TPeHMO He HyXKeH. M He sKCTpamonupyuTe KBagpaTUUYHBIN TPEHI OaneKo 3a 00J1ako
CKBaXKWH.

Kpurusr c BHermrHuM apeidom (riaBa 3.02) - Korma TpeHI H3BeCTeH He Kak GopMyJia, a Kak IoJie,
OyOb TO CTPYKTYPHAsI MOBEPXHOCTh COCEIHETO IJIacTa, PeruoHabHass MOOEJb MM CEMCMHUYECKHUH
aTpubyT. CXema Ta e - perpeccus Ha aperd, KpUTMHT OCTAaTKOB, BO3BPAT PETPECCUMU.

BrnouHsli KpuruHr (mapametp guckpetusanuu B 2D Kriging) oienuBaeTr cpenuee mo GIIOKY,
a He 3HAYeHHe B TOukKe. [IpaBas YaCTb CHCTEMBI YCPEOHSeTCS MO OUCKPEeTHU3AIuM, TUCIIePCHS
ommu6GKH ITagaeT, BEIOPOCH racsaTcs. bepuTe ero s moacuéTa 3aacoB II0 CeTKe 0JIOKOB B IIOMHUTE
Ipo 3¢ GheKT HOCUTEeNs - Tpud OJI0OYHOTO KPUTHHTa 3aKOHOMEPHO TJjlake TOYEeUHOIr'o, CPaBHHBAThL
copepzkKaHue TpoOHl M comepKaHue 0JI0Ka HATPSIMYI0 HEJIb34.

MHOUKaTOPHBIH KpPUrHHT (rinaBa 3.01) - A7t KaTeropui, TO €CTh OJisS MUHTHUIA, (Galluu, 30HBI
3aMmenreHusi. Kateropus npeBpaiaetrcs B uHgukarop 0/1, kpuryetrcss o6bidyHbIM OK, pe3ymnbTar -
BEPOATHOCTE KJIacca B TOYKe, IOPOTOM U3 Heé IoIy4daloT JoOMeHbl. BaprorpaMMa HHIUKaTOPOB CBOS
1 0OBIYHO KOPOYE BAapPUOTPaMMBI COIEPKAHUS.

I'ayccoBa cumynsinus (rnaBa 3.06) - He KPpUTHHT, a €ero AOIoIHeHue. BMecTo ogHOM CcriiakeHHOHU
IMOBEPXHOCTU OHAa [OaéT aHcaMOIb PABHOBEPOSITHBEIX IIEPIIaBLIX peanu3anuii, U3 KOTOPOTO
HeoIpenenéHHOCTh BUOHA HANOPSIMYIO.

MImapranaka

3amaya Bun I'me BkoyaeTcs
YHuBepcanbHHU ciay4dal, ctapt OppuHapsbY (OK) 2D Kriging, Tun o

o060t 3amayu YMOTYaHUIO

IHaHHBIX MHOTO, CpEeOHEE ITpocTou (SK) 2D Kriging, Tun SK + cpenHee
moMeHa 060CHOBaHO

KpoBns unu mogoIrsa C C TpeHOom 2D Kriging, cHaTUE TPEHOA
peruoHaabHBIM YKJIOHOM

TpeHn n3BeCTEH KakK pacTp C BHemHUM aperdom rnasa 3.02

3amachl 1o ceTke GJIOKOB Brnounei 2D Kriging, puckpetu3anus
MuHTHUII, 3aMEIIeHHE, HNHOUKaTOPHBIM riaasa 3.01

KaTeropuu

O1eHKa HEONIPEOEeIEHHOCTU Cumynanus SGS rnasa 3.06

OKpecTHOCTh HOMCKa 00Ilasi [Ojid BCeX BUOOB KPUTHMHTA. BOJBIMMHCTBO IPOOIEeM CHHUMAIOT TPHU
ITpaBuUa.

Papuyc GepyT mopsigka paguyca BapHoTrpaMMBI, MaKCUMYM COCefied mepzkaT B mpepernax 12-16, a
QHU30TPOIINI0 OKPECTHOCTHU COTJIaCYIOT C aHM30TPOINEN BapuorpaMMEI U3 BApUOTPaMMHOM KapTHL.
PaBHBIE pPacCTOsIHHMSI Ha I'PaHUIle 0TOOpa

Ha npaBuibHOM ceTu 3aMepoB y3eJl OLIeHKU YaCTO OKa3bIBaeTCs PaBHOYIAJIEH Cpa3y OT HECKOJIbKUX
npo6. Cocenmeit GepETCS CTONMBKO, CKOJIBKO 3aJaHO MAaKCHMyMOM, M T'paHuIa OTOOpa paccekaeT
TPYUIIY PAaBHEIX PACCTOSIHUY - MECTO OTHO, IPETEHIEHTOB HECKOJIBKO.
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BeiGop MOET IO CaMMM OaHHBIM - MEHbIIas KoopouHaTa X, IIPH pPaBHBIX X MEHbBIIas Y, IIpPHU
COBIIAfIEeHUU W N0 HeW MeHbIllee 3HadeHume. Kmou BeEIOpaH TaK HaMEPEHHO, IIOTOMY YTO OH He
3aBHUCHUT OT TOTO, B KAKOM HOPSAKEe IMTPOOHI 3alIMCaHbl BO BXOJHOM cjioe. TOT 2Ke CIIoM, COXPaHEHHBIN
B IPYTOM IOPSOKe, HaéT Ty Ke KapTy. [Topsamok ypaBHEHUM B CUCTEME ITPUBOOUTCS K OQHOMY BUOY
10 TOMY K€ KJIIOYYy U 10 TOM XKe IIpUYNHE.

[lepecTaHoBKa ypaBHEHHI MaTeMaTHUYeCKH HUUYEro He MeHseT, HO apudMeTHKa C IIJIaBalollei
TOYKOM He aCcCOIMAaTUBHA, 1 IMOCJIeOHHE Pa3PsIabl PACXOOUINCEH Obl. [IpaKTHYEeCKUIT CMEICIT IPOCTOM.
OTMeTKH Ha KapTe Oonbllle He 3aBUCAT OT IIOPAOKA CTPOK. DKCIIOPT TOTo ke Habopa u3 6a3kl C
OPYToM COPTUPOBKOM, OObeAMHEHNE CII0OEB B OPYIOM IOPSOKe, TMOBTOPHAS BHIIPY3Ka - HUYTO U3
9TOTO0 KapTy He MeHseT.

Korga cucrema He pelniaeTcsi

CucTteMa KpuUTruHTa OBIBaeT BEIPOKOEHHOM. OOBIYHBIE ITPUYUHEL - COBIIafaloINe TPOOkl C Pa3HEIMHU
3HAYEHUSIMH, HYJIeBOM HAarTeT U BapuorpaMMa, IpH KOTOPOM MaTpHlla TepsieT 00yCIIOBIIEHHOCTh. B
TaKOM y3JIe OIleHKa OepETCs 3almacHBIM CII0CO00M, IT0 OOPATHBIM PACCTOSTHUSM IO TE€X JKe COCeMeH,
a OUCIIePCUs IPUHUMAETCS HauOOoIbIlled BO3MOXKHOM.

9To MMEHHO 3amac, a He KPUTHWHT, W KapTa CTAaHOApPTHOM OMMOKM B TAaKWX SYeWKaX 3aBHIIIEHA.
I[To3TOMY MHCTPYMEHT MEPEYUCTISIET UX B XKYPHAJe, KOJIMYECTBO TUYEEK U OOJTI0 OLIeHEHHOMU MJIOIIaN.
EguHuYHBIE TYEHUKYU UAYT COOOILIEHMEM, NOJIS OT IIPOIIEHTAa U BHIIIE - TpeaynpexaenneM. I1osBuIocs
IpenynpexaeHue - CMOTPETh HaJlo He Ha KapTy, a Ha BapuorpaMMy M Ha COBIIAJaroIye IPoOHI.

3.07 II1OTHOCTH MO 3aMepaM (mepeMeHHasi OImopa)

UHCTPYMEHT CTPOUT KapTy IJIOTHOCTH, T'Ie 3aMep 3aJaH He TOYKOH, a HOCHUTEIeM KOHEUYHOI'O
pasMepa - TOYKOU C CUTMOM HEONPEeNeJIEHHOCTH, OTPE3KOM JIMHUY (KOPUIOPOM IIOJTYITUPUHEL) UITH
nonuronoM. EnuHUYHAs Macca 3aMepa pa3Mas3biBaeTCs II0 CBoeMy HocuTelrio. Macca coxpaHsieTcs,
a IJIOTHOCTh oOpaTHa IIJIOIIanu HOCHUTeNsd, I03TOMYy IpyOble NIPUBA3KM C€aMo0CabiIsiioTCsa
reoMeTpHUYecKy, 06e3 IMOPOroB M GUIBTPOB. ODTO OI€HKA MJIOTHOCTM (CKOJIBKO U THe), a He
VHTEPHOSIIUS 3HAUYEHUS - OJIsT 3HAUEHUN OCTAETCS KPUTHHT.

Tun reomeTpum oouH Ha 3anyck. CMeInaTh TOYKY, IMHUW U IIOJIUTOHBI MOXKHO Cepued 3aIyCKOB B
ofuH pacTp (pexkuM JOMUCHIBaHMs). [10 KaXKIOMy TUITY Macca pacKiaqblBaeTCs II0-CBOEMY:

* Touka - rayCCOBO MATHO C CUT'MOM U3 MOJISI TOYHOCTHU, 00pe3Ka Ha TpU CUrMbl. Curma HUXKe
NONIySTYeUKY ITIOOHUMAETCS 00 IOy TYeUKU.

» JIMHUA - KOPUOOP MATKUX Kpa€B. [IoNuNmHuSA YIUIOTHSIETCS, Macca OeIUTCA 110 OInHe, KaXKaas
IOOTOYKa 3TO IayCcoB Npodunb C curMmoun-nonaymupunoi. ITomsa from m/to m BeIpe3aioT
UHTEepBaJl 10 TUHENHON NPUBSI3KeE.

* TTonUroH - Macca OeJIUTCS IO IUIOIIaA¥ paBHOMepHO 1100, B Ja3sUMETPUUYECKOM DexXUuMe,
NIPONOPLMOHAIBHO BCIIOMOTraTEeILHOMY pacTpy (HaceseHue, 3acTpoiika). [Ipu nmycTtom pactpe
BHYTPU IIOJIUTOHA - OTKAT Ha paBHOMEPHOE.

BpIxoo 1 ”HBapPHAHT

OCHOBHOM BHIXOII - TPEXKaHaIbHBINA pacTp. Kanam 1 - OJIOTHOCTE B Macce Ha KM? (He 3aBHCUT OT
pa3Mepa stuetiku). Kananer 2 u 3 cny)ke0Hble (X2m-0 ¥ Xm), 4TOOH IONKUCHIBAHUE CEePUSIMHU U KapTa
3¢ ¢GEeKTUBHON CUTMEI OCTaBaJIMCh TOYHBIMU. Heo6s13aTeIbHBIN BTOPOU PacTp - CPpedHEeB3BeIlIeHHA
curMa Io syerike, kKapta 3¢pdekTuBHOM TouHOCTH. OHa OTHEJSIET IIJIOTHOCTb, OOECIIEYEeHHYIO
TOYHBIMU IIPUBA3KaAMH, OT pa3Ma3aHHOM, UM 3TO aHaJIOr KPUTHUHTOBOU OUCIEPCUU O 9Taxa
TIJIOTHOCTH.

HWHBapuaHT TYT OOWH - UHTETPaJI IJIOTHOCTH II0 PacTPy PaBeH CyMMe Macc Bxoma. CYuTaeTcst Bcerma
¥ TIUITIETCS B XKypHas. PacxoXmeHue - MPU3HaK TOTO, YTO HOCUTEJIX BHIIILIN 3a 00/1aCTh, a ITOBefieHue
3aMaéT mepekadaTenb Kpas (HOHOPMUPOBATh BHYTPH HJIHM ITOTEPSTH MAaCCy C IPEeOyIpexRaeHueM).
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Kak uuTarhb

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

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

[TapameTtp

YTo 3amaéT

ITo ymonmyanuio

3amMepHl

ITone maccel
ITone TouHOCTHU

Pa3mep sueliku, M
O6macTh
Hocutens 3a Kpaem

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

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

IImoTHOCTB

Touku, TMHUY WU IIOJIUTOHEI
(oguH THI).

Macca o0BexKTa.

Curma TOYKHU HUIIN
MMOJIYIIUPUHA JIMHUH.

IITar ceTkmn.

OKCTEHT.

IloHOPMUPOBATh BHYTPH HJIN
IIOTEPSITh MAcCCy.

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

1
CUrMa [0 YMOJIYaHUIO

50
IIO CJIOI0
OOHOPMUPOBATH

nonyssdyenka
BCS TUHUS

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

ddbdexTrBHASA cUrMa

OkHO «KapTa IJIOTHOCTH» (XKHBOHU MPEIIPOCMOTP)

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

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

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

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

3.08 IIpuMmep OJis IJIOTHOCTH (OeMO0)

NHCTPYMEHT cO3maéT CUHTeTHYeCcKuM Habop manga 3.07 ¢ u3BECTHOM CyMMapHOM MacCOM, YTOOBI
WHBaApUAHT MOXKHO OBIJIO TPOBEPUTH CYETOM. [[eMo BHITAET YeThipe Habopa.

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

[Tporonute 3.07 Ha cI0€e TOYEK, ¥ MHTETPaJl IJIOTHOCTH B XXypHaie OoiiKeH naTh 500, Ha TUHUSAX
200, ma monuronax 300. ITons cnoés - mass, prec, from_m, to_m.

I[TapameTp

YTo 3amaeT

ITo ymomyaHuio

O6acTs (9KCTEHT)

fAgelika BCIIOM. pacTpa, M

['paHuIEl reEepanuu.

[[Tar BcmoMoraTenbHOTO pacTpa. 50
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I[Tapametp Yrto 3apaér ITo ymom4anuio

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

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

4. Pa3pe3

4.01 Pa3pe3 110 ITUHUHA

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

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

Kak 3amaloTcsi IjI1acThI

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

Pa3pes3 mo OIHOM IMOBEPXHOCTH

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

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

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

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

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

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

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

ITopsAIOK MOBEPXHOCTEH 3aJaéT IepeBo CII0EB

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

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

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

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

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

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

BbeIX0oabI

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

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

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

BepTUKaabHBIA MacUITa0

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

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

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

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

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

HecKo/IbKO pa3pe30B 3a OUH IIPOrOH

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

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

Ha uepTexke pa3pessl pa3BOASITCS PACKIIaJKOH B 00Iel 4epTEKHOU crucTeMe KooparuHaT. CTONKOH
CBepXy BHHM3 CTaBUT UX OOUH MOH APYTHUM C OOIIMM HYJEM PACCTOSHUWN, W JIEBHIM Kpad y BCexX
coBmamaeT. B psim ciaeBa HampaBO CTaBUT UX 00K O OOK c 00IIell OTMETKOW BBICOTHI, TOI'Ta
IIIKaJia BLICOT CKBO3HAas I Bcero nucTta. CeTKoM codyeTaeT o6a mpaBuila, CTPOKA OEPKUT OOIIYIO
OTMETKY, CTO0ell - OOILINH HOJIb PACCTOSHUM, a KOJIMYeCTBO CTOJIOOB 3aaéTCS B HOMOIHUTEIbHEIX
nmapaMeTpax. lllar peméTku 6epeTcss OT CaMOT0 KPYITHOTO YepTeka IUIIOC 3a30P, IO3TOMY YepTeXKHU
He IIepeceKaloTCs, KakK Obl HY Pa3/IMYyajuch OJIMHBI CTBOPOB. 3a30p 3aJa€Tcs Aojel oT rabapura,
o ymondauumo 0.15.

BepTukanbHBEIM MaciiTa® Ha BeCh IPOTOH oOuH. MHaye KOPOTKHU CTBOP W OJIMHHBIN BBIIIIH OBI
B PA3HOM PaCTIXEHWH M CTajid Obl HEeCOIIOCTABHMMBLI Ha OJHOM JIMCTEe. B pexkuMax OTHOIIEHUS
MacmTaboB M MHOXKHTEJISI 9TO MPOCTO 3aJaHHOe YKCJI0. B pexkume OTHOIIEHHs radapuToB
MHOXKUTENIb CUYUTAETCSd [0 CaMOM IJIMHHOM JWHMM W N0 o00lIeMy pa3Maxy BBICOT B Habope.
3amaHHYI0 ITPOMOPIINI0 TOYHO ITONIy4YaeT CaMBIM IMUPOKHM YEePTEK, a OCTAJIbHEIE BHIXOMST BHIIIE
Hero B TOM e MacIiTabe.

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

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

IIBeT moyoc: CIIPABOYHHK II'IaCTOB

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

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

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

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

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

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

ATpuOyTHI BHIXOTHBIX C/IOEB

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

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

ITome YTo comepKUT

sec, sec_id HWwMmsa paspesa v HOMep UCXOOHOU JTUHUMN.

vex BepTukanbHOE IIpeyBeInUYeHEe YepTexKa.

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

zmin, zmax [Irama30H OTMETOK depTexka.

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

OIMHOYHOTO pa3pesa.

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

ITome YTO comepXKUT

sec, sec_id HWwms pa3pes3a u HOMeP UCXOOHOU JTUHUU.

bed Homep ninacta cBepxy BHUS.

top, bot HMMeHa 1oBepXHOCTEN KPOBIU U IIOMOIIBHI.

t mean CpepHss MOIIHOCTH IJIacTa BOOJIb CTBOPA, M.

seclen IInuHa cTBOpa, M.

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

CreHKa pexXeTCd II0 3BEHbAM TPaACCHI, CBOE IIOJIOTHHUIIIE Ha 3BEHO, U BCE OHHU C06paHbI B OOHH
MHOTOYaCTHEIH OOBEKT. OgHUM KOJIBIIOM CTEeHKY OTOABAThb HEJIb34. Komnbio «Bepx TyHda, HHU3
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006paTHO» BBIXOOWUT OJIMHHBLIM K CHUJIbHO HEBBIOYKIIBIM, TPEXMEPHBIE CLEHBI TPUAHTYIHUPYIOT TaKoe
BEEepOM OT IEePBOM BEPIIHUHBI, U Pa3pe3 MOoJIydaeTCs OBIPSIBHIM. YeTHIPEXYTOMbHUK 3BEHA IJIOCKUH
10 TIOCTPOEHUIO, IIOTOMY YTO ABa COCEIHUX y3jIa 3aal0T BEPTUKAJIPHYIO IIJIOCKOCTD, M 00€ 0TMETKHU
jexaT B HeH.

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

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

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

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

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

rabapuTOB, MHOXUTEJIb WU
OTHOIlIeHWe MaciuiTados I':B.

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

CTEHOK B PeaJIbHBIX
KoopouHaTax. He co3maércs
IIPKU OOHOM IOBEPXHOCTH.

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

Kak nmompodoBaTh Ha IeMO

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

Tpu nuHUM pa3HOM ONUHBL M C PaA3HHBIM KOIUYECTBOM H3JIOMOB YyOOOHBI, YTOOBI ITOCMOTPETH
packmanKy ¥ oOIIMM BepTUKANbHBIM MaciuTab. 3alyCTUTE €ro, 3aTeM IIofJalTe IOBEPXHOCTH U
nuHUIo cloga. ITapy collar u interval BMecTe ¢ onpepneneHueM nogaiite B CKBa>KHHbBI Ha pa3pe3e,
a rpupn mnacTta ¢ KaHanamu 1, 2 1 3 B CocTaB IUlacTa Ha pa3pe3e. [TomHb cocTaB Habopa B
pa3mene 4.10.

Cesa3b ¢ QGIS

IIpoctyro kpuByl0 Opoduias HO OTHOMY TIpumy cCTpouT IrtaTHasa mnaHenb Elevation Profile,
OTOEeJIbHBIM MHCTPYMEHT [IJiS 3TOTO0 He HyXKeH. Pa3pe3 ke mokas3plBaeT MMEHHO IIJIaCThl MEXOy
[IOBEPXHOCTSIMM, 4Yero MITaTHHIE CpencTBa He @nenaloT. [loBepxHOCTh KpuruHra B 3D MOXKHO
IIOCMOTPETh ¥ 6e3 pa3pe3sa, Oja 3Toro B 3D Map View rpup 3amaioT penbedoM.

4.02 CKBaxXuUHBbI Ha pa3pe3e (MoaeiIb OypeHust)

HNuaCcTpyMeHT CKBa’KHHBI Ha pa3pe3e KIagEeT CKBAaXXKWHBI HA YEPTEXKU Pa3pe30B U3 Maphl CI0EB
mopenu Oypenusi. OH cTouT B rpynme Pa3pes3 u paboTaeT MakeTHO, OOWH MTPOTOH 00CIIyKUBAaET BCE
pas3pe3bl OIpeIesIeHus.

Mopenb OypeHust

CKBaXKHMHBI OITMCHIBAIOTCS ABYMs TaOIMIlaMU II0 MUHUMAaJIBHOM MOOe N TOPHEIX nakeToB (Leapfrog,
Micromine, Datamine, Surpac). collar sTo ToueuHsIl cioi yctuii ¢ nonsamu hole_id (ugerTudukarop,
CTpoKa), z (oTMeTKa ycTbs) 1 eoh (rnybuHa 3abosi 1mo crBoiy). interval sTo oGniuHas Tabnuila
uHTepBanoB ¢ nonsiMu hole_id, from, to u code, o kxoTopoMy U KpacsaT, 6yob TO UHOEKC I1JIacTa,
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JIMTOTUII UJIH KJ1acc. [ TyOUHBI CHUTAIOTCS 110 CTBOJIY OT YCThS, BHU3 IIOJIOKUTEJIBHEIE, HE OTMETKAMHU,
II09TOMY HaKJIOHHBEIE CKBAXKMHEI MOZIeJIb He JIOMAIoT. JI1065Ie Ipo4Yre KOJIOHKY TabJINIIE MHTEPBAJIOB
enyT B aTpuOyTH YepTezka KakK eCTh.

Takyro mapy Bhima€T IIpumep mjisi pa3pe3a (memo) (4.10) u xKoprmopaTuBHas BHEITpy3Ka. Ilons
o0enx TabIUIl MHCTPYMEHT HaXOOUT CaM II0 OKUJaeMbIM UMeHaM U PaclIPOCTPaHEHHBIM CUHOHUMaM
(Hole ID, elev, depth from, litho), peructp He BaxeH. BriGop mosnei cupsiTad B OOIOJHUTEIIEHEIE
ImapaMeTpH ¥ Hy2KeH TOJIBKO OJI1 HECTaHOapPTHHIX CIOEB. UTO HAIIIIOCH, IIedYaTaeTCs B XKypHal ODHON
CTPOKOI.

Hak/10oHHBbI€ CKBazKHHBI

TpeThs Tabnulla, HHKJIHHOMETPHSI, HeoOs3aTenbHa. be3 Heé CKBaXK1Ha CYNTAEeTCS BEPTUKATbHOMH,
royOMHA 10 CTBOJIY IIEPEBOOUTCS B OTMETKY BRIYMTAHMEM M3 YCThS, ¥ KOJIOHKA CTOUT B OTHOM TOYKe
paspe3a.

UaKNMUHOMETpUSA 3a0aéT OCh 3aMepaMHy - CKBaKMHA, I'TyOMHA II0 CTBOJIY, a3WMyT OT CeBepa II0
YacoOBOM CTpeJIKe, 3eHUTHEHIM yTron OT BepTHKanu. Hoib 3eHUTa 3TO BepTHUKAJIbHAs CKBaXKUHA,
IEBSIHOCTO - TOPU30HTaIbHAs. Takoe corialieHue IpUHITO B OYPOBOY TOKYMEHTAIINH.

OcChb CTPOUTCS METOOOM MHHHMAJIbHOW KPUBU3HBI, MEXIY COCEOHHMU 3aMepaMHu CTBOJI CUMTAETCS
Oyro OKpyxXKHOCTH. KacaTenbHBIH METOM, IIPX KOTOPOM BECh YYaCTOK CUMTAETCS II0 HUKHEMY
3aMepy, Ipu pedKuX 3aMepax YBOOUT 3a00i Ha [IeCSITKA METPOB.

C HHKHHHOMeTpHeﬁ MEHAITCA TPHU BEIlU. I/IHTepBaHbI BEIHOCATCA BOOJIB OCH, IIO3TOMY KPOBIJIA
¥ TOMAOINBA IJIACTA CTOST Ha Pa3HBIX PACCTOSHMSIX MO pas3pe3y. CTBOJ BHIXOOWUT JIOMAHOM, a He
oTpe3koM. OTOOp MO KOPUOOPY HUAET II0 BCEH OCH, a He II0 YCThIO, HHAa4Ye CKBaXXWHA C HATEKUM
yCTheM, HO 3a00eM y caMOU IMHUM, He IIomajia Obl Ha Y4epPTEXK.

Haknon Ha yepTexe C IIpeyBelIndYeHueM OTMETOK BBITJIAOUT CH&GGG, yeM OH eCTb. OTMETKH
PaCTAHYTHEL B V€X pPa3, 4 PAaCCTOsAHHUE BOOJIb JIMHUKW HET, IIO3TOMY BUIMMBIH Yrojl CKuMaeTcCd BO
CTOJIBKO XKe€. HpI/I vVeX OKOJIO MeCTUuOeCsATH CTBOJI C HAaKJIOHOM B COPOK IIATH I'PagyCOB BBITJIAOUT
BEPTHUKAIJIBIO. I/IHCTp}TMeHT BEIBOOUT B 2KYPHAJI KOJIMYE€CTBO HAKJIOHHBIX CTBOJIOB H HauOboblllee
CMelIeHue 3ab60s 1o TOPHU3O0HTAJIX - 110 HUM HAKJIOH IIPOBEPAIOT YHUCIIOM, a4 HE I'JIa30M.

CKBazKuHBI 0€3 HHTEePBaJIOB

Ta6J'[I/IL[a HHTEPBAJIOB TOXe HeoOsi3aTenbHa. be3 Heé Ha ‘-IepTé}K UOyT CTBOJIBI U IIOAOIINMCH, BelOb
IIOJIOZKEHHE U TJIYGI/IHY CKBazXKMH IIOKA3BIBAIOT WM Ha CTaJHWH IIPOEKTa, KOoI'la I'eOJIOTHUA elé He
OIlKMCaHa.

,]:[J'II/IHy CTBOJIa B 3TOM CJIy4ae 3adaéT TonbKo 3aboi eoh. CkBaxkuHa 6e3 3a60s IIPOIIyCKaeTCsa, U
KOJIN4YEeCTBO TAaKUX BBEIBOOUTCA B 2KYPHAJI, IIOTOMY 4YTO BEIOYMEIBATH l"J'Iy'GI/IHy HEeIIPaBUJIBHO.

Korga YCThsA U HHTEPBAJIbI HE CXOOATCSA

Camasg yacTtas ommOKa KOMIIJIEKTa - HecoBnazeHue hole id mexkny Tabnuuamu. YutaTtenb coobiaeT
He TOJIbKO KOJIMYEeCTBO OCHPOTEBIINX MHTEPBAJIOB, HO U CaMU KJII0YH C 001X CTOPOH.

Pacmo3HaHHYI0 IPUYUHY OH HA3bIBAET IIPSIMO - Pa3JIMYaeTCs TOJIbKO PETUCTP, CTPOKY HaOpaHH B
pa3HBIX packjagKax MW CTPOKM pas3fiMydaloTcs TONbKO Ipobenamu. ITociemHee 0Co6eHHO BaXKHO,
noroMmy 4uTo kupuinudeckas H u natuHckass H Ha sKkpaHe HEOTIMYUMEL.

Ecnu kI09M pa3nuyaloTcsA IO CYIIEeCTBY, MPUYWHA HEe BBEIOYMEBIBAETCS. Torma CBEPSAIOT HOMepa
CKBaXWH B IByX TabnIuax BPy4YHYIO.

TepnuMbIA YHTATE/Ib

[laHHBle YUTAIOTCS 0e3 IIpegBapUTeIbHOM YUCTKUA. YUTaTenb MHTEPBAJIOB TEPIIUM K OaHHBIM, HO
HHUYETro 3a reojiora He pellaer.
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IlycTble M HEYHCIIOBBEIE TJIYOMHBI IIPOIYCKAIOTCS, IepenyTaHHble from u to MeHSI0TCS MecTaMHu,
VHTEPBaJIH 3a 3a60eM PUCYIOTCS KaK eCcTh. [IepexIECTH He pa3penainTcs U He IPSIYyTCs, Pa3PhIBEL
MEeXOy COCeOHUMH{ HWHTEpBajlaM{d He 3allOJTHSIOTCS, WHTepPBajbl 0e3 yCTbs IpPOIyCcKaioTcsi. Bcé
MIPOIYIIEHHOE U MPUHSATOE C OTOBOPKOM CYUTAETCS U BEIBOOUTCS B XKYpPHAaJI KOPOTKOM cBomkoi. Ha
YMCTHIX JaHHBIX CBOJIKA COCTOUT M3 OOHOM CTPOKM. Pa3phiB B KOJIOHKE Ha YepTexke O3HadaeT, YTo
Ha 9TU T'JTyOUHBI B TaOJINIIE HHTEPBAJIOB HET CTPOK.

I/IHCTPYMGHT pucyeTt OJaHHBIE MU HHUYEro He OOoOyMEBIBaeT. KonmuecTBo Pa3pPEIBOB OH IIedYaTaeT B
CBOJOKE.

ITIaxeTHOCTH H COBMeEIlleHHe

JluHMY, BepTUKaIbHEIM MaciTad ¥ pacKiagka OepyTcs U3 ollpedesieHus pa3pes3a, KOTOpoe BEIIaéT
Pa3pe3 mo auauu. Kaxpmas CKBakKMHa IIPOELMPYyeTCS Ha KaXOyI0 JIMHUIO M IIoNlafjaeT Ha Te
YyepTexkKH, K KOTOPHIM OHa Onuxke kKopumopa (0 - Ha Bce). ['myOMHBI HEepPEeBOOSITCA B OTMETKHU
BLIYMTAHUEM U3 Z, MHOXKUTEJIb VeX 00U U3 OIpeIeeHnsI, IO3TOMY KOJIOHKH J102KATCs Ha IJTaCThI
10 BBICOTE 0€3 IMOATOHKH.

Crno#t ycTu#l MOXKeT JieKaThb B OPYTrOM CHCTeMe KOOpPOWHAT, YeM OoIpefesieHHe, HaOpuMep IIpHu
BBITPY3KE M3 KOPIIOPATHUBHOM 06a3bl B pabodell cucTteMe MpemnpusaTusi. MHCTPYyMEHT IIEePeBOOUT
YCThsI B CHCTEMY OTIpE[IeJIeHUsI CaM U ITedaTtaeT 00 9TOM CTPOKY B XKypHaJl BMECTE C KOOPAUHAaTaMMu
IIePBOTO yCThs. [IpH IIyCTOM KOPHOOPe XKYypPHAJI Coo0IIaeT ynaneHue OIUKAKUIIero yCThs OT JIMHUH,
U II0 9TOMY YHKCIIy Cpa3y BUOHO, V30K JIM KOPUOOP MIIN CJIOH KUBYT B Pa3HBIX MECTaX.

Packpacka u j1eresiga

Cnoii mHTepBaJIOB Cpa3y BBIXOOUT packpameHHBIM. Ha KaxKOBIM KOJ 3aBOOWUTCS KaTeropus, B
IIOPsAOKe IIE€PBOro IIOABJIEHHWA CBEPXY BHHN3, a IBET CUHUTAETCA OT CaMOI'O KOJa W HE€ MEHAEeTCHA
MeXK[y MIPOroHaMM ¥ MalluHaMu. JlereHma «KOMO - IIBET» IIOSIBISIETCS B OepeBe CJIOEB caMa.
IMocnemHed CTOMT cepasd KaTeropus Ipodee, B Heé MomagaeT BCE, YTO HEe COIIOCTAaBHIIOCH C
M3BECTHBIMH KOOaMH, II03TOMY HHUYEro He ucde3aeT Monda. KolmoHKM 00BegeHE TOHKUM YEPHBIM
KOHTYPOM ¥ YHTAIOTCS ITOBEPX II0JIOC pa3pe3a. ITojyioch miacToB B Pa3pe3 mo JIMHHUM KPACSTCS
TEM K€ MEXaHN3MOM, I1I0 UKMEHH KPOBJIX, IIO3TOMY IIJIAaCT, HE[3B&HHBIIZ TeM Ke KOOOM, 4YTO B Taﬁnnue
WHTEPBA/JIOB, COBIIQfaeT IIO0 IIBETy C KOJIOHKaMu caM co0oi. CTBOJIBI PUCYIOTCSI TOHKOM CepoM
JIUHUEH OT yCTbsA OO 3a00s, YCThs TOYKAMM C KOPOTKOM IOONHCHI0. ITommuchk GepéTcs u3 IO
number cnos yctuii (cuHOHUME name u label), a 6e3 Hero u3 hole id, coctaBHO¥ UOeHTUGUKATOP
IIPXU 3TOM OCTAETCS B aTpuOyTax [AjIsi CTEIKOBKH.

OOpe3Ka o 4epTekKy H paMKe

ITo ymMonm4aHHI0 KOIOHKK 00pe3aloTcs paMKOH depTezka - HHTePBAJIOoM OTMETOK zmin M zmax us3
ompenernenusi. UHTepBan Ha KpPOMKe IIOApe3aeTcss OO0 KPOMKH, MHTEPBajl ILEIHKOM 3a PaMKOMH
ITPOITYCKAETCsI, CTBOJI M IIOAIKUCH 3aKMMaIOTCS PAMKOM, CKBaXXKMHa IIEJIMKOM 3a PaMKOU BHITIaaeT
13 YepTexka. ['ajouka BHKITI0YaeT 00Pe3Ky COBCEM.

PamMka ogHa Ha BeCh 4ePTEXK, a KPOBJIA BepxXHel TOIIIN B KaXKI0M ToYKe CBOs. [I7151 cpe3a IIo IjlacTaM
noparTe HeoOs13aTe IbHBIN Bxon YepTeéK pa3pe3a, TO eCTh IOJIMIOHEI I10JI0C 13 Pa3pes 1Mo JTHHHH.
KomoHKM pexXyTcsl IO BepxXHeW M HUXKHEH orubalolnei ITIOJI0C B CBOEW IMO3UIINU, CKBAXKHUHBLI HE
BBLIJIE3AIOT 3a YEepTEXK, KaK B TOPHBEIX ITaKeTaX. 3a KpaeM II0JIOC 9TOT BXOX He OeMCTByeT, TaM
nmpopmosikaeT paboTaTh paMKa.

HOHYCK B OOITOJTHUTEJIBHEBIX ITapaMeTpPaX PaCIIuPAEeT PAaMKY U IIOJIOCEI HAPYXKY, B eJUHHUIIaX OTMETKH.
O6peaaeTCH TOJIBKO reOMEeTpPHus, B anI/I6YTaX ztop u zbot ocTaloTcs HaCTosAIlne OTMETKH MHTEPBaAJla.
IIBeT KOJIOHOK: CIIPAaBOYHHK II'IaCTOB

Ilo YMOJIYaHUIK IBET HHTEPBAJIla CHUTAETCA OT ero Koga W He MEHSAeTCd MeXKOYy IIPOrOHaMMH.
Heobs3aTenbHbIN BXO[O CleaBO‘-IHHK II'IaCTOB (Taﬁnnua) 3aMeHdeT O9TH IIB€Ta Ha IIBEeTa
CIIpPaBOYHHKaA.
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HatimenHble KOObI KpacCsATCA U3 HETrOo, IIOPAOOK KaTeFOpI/Iﬁ B JIereHpge I/IJIéT II0 3aJIeTaHHUIO CBEPXY
BHM3, a KOAEI BHE CIIPaBOYHHKaA COXPaHAIOT Hpe}KHHﬁ nBeT. B 2KypPHaJie IIOABIAITCA CBOOKA YTEHUA
u CTPOKa O TOM, CKOJIBKO KOOOB HAIIJIOCh.

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

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

ITapaMmeTpsI

[TapameTp

YTo 3amaeT

ITo ymonmuaHu1o

OmnpepeneHue pa3pesa

YcT1ea ckBaxkuH (collar)
WuTtepBansl ckBaXuH (interval,
Tabnuia)

JImHMM, vex U packiagkKa OT
Pa3pe3 o 1uHMUH.
To4euHEIN CIIOU YCTUH.
Tabnuila UHTEPBAJIOB.

Kopupgop oT nuHUU Bydep, eguauIs KapTh. 0 - 0
BCe CKBaXKMHEI Ha BCe pa3pe3Hl.
O06pe3aTh MHTEPBAJIHL 10 Pamka zmin u zmax u3 BKJIIOUEHO
paMKe yepTexa onpeneneHus.
YepTExk pa3pe3a (ans BeicoThl  [lonmurons! momoc u3 4.01, cpes  mycTto

paMKm)
ITomnsa collar u interval (Jor.)

IO Oru0aloIIMM.
Ilepeonpenenenue
aBTOIIOMCKA IIOJIeH.

HaXoOgsaATCsA CaMUu

[Tone mopmucu ycths (Horr.) OTKyIoa KOPOTKas MOAINCH number
YCThSI.

Iomyck o6pe3kwu ([or.) PacmmpeHnue paMKu ¥ I0OJI0C, 0
eIVHUIEI OTMETKH.

CripaBOYHUK TIJIAaCTOB LiBeT 1 NOPAOOK KOOOB U3 IIyCTO

(Tabnuia) OAHHBIX.

HHTepBanbl CKBaXKMUH (4epTExk) BepTuUKalbHBIE OTPE3KU C co3maéTcs
packKkpacKoM 1o Komy.

CTBOMIBI CKBaXHUH (UePTEXK) JlmHUM OT yCThs A0 3ab0s. co3maéTcs

YcThs Ha uepTexe Touku c mognuckio U3 number. co3maéeTcs

WuTepBansl ckBaxuH (3D) LineStringZ B peanbHBIX 10 3ampocy

KOOpOWHaTax, TyOuHa B Z.

BriGpaHHBIE CIIOM ¥ KOPUIOOP 3allOMHUHAIOTCS, CJIEAYIOIINN 3alyCK B TOM K€ ITPOEKTE OTKPHIBAETCS
C y2Ke IIOCTaBJI€HHLIMY BXOJaMMU.

Packpacka 1o cogepzKaHHIO

YetrBépTasa Tabnuila, XUMHUsI, HeoOs3aTenbHa. C Hel KOIOHKAa KPaCUTCs He MO KOOy IIacTa, a I1o
comepzKaHui0. BribepuTe 1oJie, M MOJIOCH IIOJydYaT HEIPEepHIBHYIO IIKaly OT 6J1egHOM K T'yCTOH.
Pa3max 3HaYeHWl, MeOuaHa M KOJIUYECTBO NPo0 CO 3HAUEHHEeM yXOIsAT B XKypHaJl, 6e3 3TUX YHCeI
TYCTOM IIBET HEYeM HUCTOIKOBATh.

ITpu 3aaHHOM XUMUHY KOJIOHKA PeXKEeTCs MPpodaMH, a He IjlacTaMu. ITO Apyras Hape3Ka, ¥ B OMHOM
cJioe OHM He coBMelInalTcs. [Ipoly 6epyT 1o KepHY, T'PAHUIIL JIACTOB IIPOBOAAT II0 ONMCAHUIO, U
OfHa TI0JI0Ca He MOKET ObITh OMHOBPEMEHHO U TEM, ¥ APYTUM. IHTEePBaJIEl TUTOIOTHUH B 3TOM CITydae
Ha YepTEXK He UAYT, ¥ UHCTPYMEHT FOBOPUT 06 9TOM B JKypHAJe.
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IIpoGa Oe3 3HaUYEHUST OCTAETCS Cepol MOJIOCOM, a He mpomagaeT C YepTexka. DTO He odopMIIeHUe.
[Tpomasiias monoca YUTAETCS KaK OTCYTCTBHE KEPHA, Yero B MaHHBIX HET.

T'oToBBIM IIBET KaXKIOM MOJIOCH ITHUIIETCA B aTPUOYT ccolor, KAk ¥ IIPU PackKpacke I10 KOOy, IO3TOMY
ImeyaTHas KOMIIOHOBKA U YyXKHe CTUJIM BUIOAT TO JKe, YTO U 3KPaH.

4.03 CocTaB mjiacTta Ha pa3pe3e

HUucTpyMeHT CoCcTaB IIacTa HAa pa3pe3e KPACHT I10JIOCY OQHOI0 IIjlacTa [0 TPUAY COCTaBa BIOJb
nuHur. OH 6epET KPOBJTIO, TTOAOIIBY U I'PUJI COCTaBa, CBOM KPUTHHT He [ejlaeT, ¥ paboTaeT 1o OMHOMY
mIacTy 3a pa3. OH cTouT B rpynie Pa3pes.

Tak MOKa3BIBAIOT CMEHY JIMTONOTMYECKOrO0 COCTaBa BHYTPH IIPOMEINIJIEHHOIO IJIacTa BOOJb
pa3pesa. I'pupg cocTaBa roTOBST OTHAEJIBHO, COIEpKaHue OOBIYHEIM KPUTHUHIOM, MUHEPAJIbHBIN THII -
WHOUKATOPHEIM (MHCTPYMeHT KaTeroprajlibHbIH HHIHKATOPHBIH KPHUITHHT).

IIBa pexuma

HemnpepriBHoe conepxkanue (KCl, HepacTBOpPUMEIHM O0CTAaTOK) UOET Tak. [lojioca pexkeTcss Ha TOHKUE
BEepPTUKAJIbHEIE CPE3bl, KaXXABU CO CpeIHUM 3HadeHMeM. CTUJIB CJIOSI CTaBbTe IPagUEHTHHIU (IO
nosto value), Torga BOOJIb TONIOCH BUIEH IJIaBHEIN ITIEPEX0] COOepKaHULI.

KaTeropuanbpHbBII MHUHEPAJIBHBIM THII WM (Garuu (CHUIBBUHUT, 3aMeIleHue, TajIuT) UAYT WHaue.
CMexkHBIE Cpe3bl OOHOT'O KjlacCa CIMBAIOTCS B (almanbHble 30HB. CTHIIL CTABbhTE II0 KAaTETOPUSAM
(mo momro class). 30HLI 3aMeIleHusI BUOHBI KaK CMEHAa I[BeTa BOOJIb JINHUH.

ITapaMeTpsI

[TapameTp

YTo 3amaéT

ITo ymonuaHuio

JInaus pa3pesa

Kposnsa nnacra
[Topoisa mmacTa
I'pup cocrasa

Ta XKe TUHUSA, YTO U O
pa3pesa.

PacTtp kposnu.

PacTp nogomBeL.

PacTp cogepxaHus umu
KJlacca.

Cocras HemnpepriBHOE UHu HeIIpPepPBIBHOE
KaTeropuasbHOe.

[ITar BEIOOPKM BHOOJIL JIMHUU Yepes CKOIBKO eIuHUI] OpaTh 0
orcuérT. 0 - mo syelike.

BepTukanbHbIM MacirTab Pexuwm: oTHOIIeHUe [':B unu I':B
MHOXKUTEbD.

3HaueHue mMacmTaba Otnowmenue I':B unu 10
MHOXKUTED.

Bri6opka pacTtpa (Hor.) BunuHeitHo unym 6MuxKanmmn OuIMHENHO
(onms Knacca Bcerga
ONMUZKaAUIING).

Cocras macTa (4epTex) BrIXOoOHBIE ITOJIUTOHEL B OCSIX co3maéTcs
PacCTOsHME X BLICOTA.

Cocras mnacTta (3D) [MTonurons PolygonZ B 110 3ampocy

PeallbHBIX KOOPpOWHATaX.

3amyckaiTe HHCTPYMEHT II0 KaXKIOMYy HPOMEIIIIEHHOMY IIJIaCTy OTHENbHO, CO CBOMM TPHUIOM
cocTaBa. [Tonocy cocTaBa KIafuTe MOBepX dyepTexka pa3pesa. s TOYHOTO HaI0XKEHUs BO3bMUTE
MHOXKHWTENb, HalledaTaHHBIM WHCTPYMeHTOM Pa3pe3 mo JTHHHH, U 3aJaiiTe ero 37leCh B pexRuMe
MHOXKHTE/Ib.

OtHomenue [':B 3meck cuuTtaeTcs 1o OOHOMY IINIIaCTy U OJId HAJIO2ZKE€HUSA He TOOUTCsA.
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OnpenesieHue pa3pe3a H 00IIHe IMapaMeTpPhI

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

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

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

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

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

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

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

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

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

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

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

MasnudecT MoaeId BMeCTO CIIUCKaA CII0E€B

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

Ecnu moeepxHocTu B 4.01 He 3amaHbl, OepPyTCs BCe CJIOM C POIBI0 KOHTAKTa Tejla, B IOPSOKe
mepeBa cnoéB. Ecnu B 4.02 He 3amaHBl YCThS, UHTEPBAIL UJIM MHKIUMHOMETPHUS, KaXXOBIM U3 9TUX
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X 462354
Y 17386.26

yr-2
A

X 8929.82
Y 1940363

X1367718
¥ 1921634

X 1752787
¥ 21012.70

d 475539

4651.14

433991

6555

Puc. 28: OdopmneHue pa3spesa:

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

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

4.04 IlepeceuyeHHue NMOBEPXHOCTEH C pa3pe3oM

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

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

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

PeallbHBIX KOOpOWHATAaX.

4.05 IlepecedyeHHe BEKTOPOB C pa3pe30M

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

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

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

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

cpasy.

ITapamMmeTpsl

[TapameTp

YTto 3amaeT

ITo ymomgaHuUIio / COBET

OmnpeperneHue pa3pesa

Crou gng nepecedyeHus

YepTExK pa3pes3a

[TepeHOCUTH aTPUOYTHI
00BEKTOB Ha pa3pe3

COXpaHHTB HUMSA UCXOOHOTO
CJI04

COXpaHHTB CTHUJIb HUCXOOHOTO
CJI04

JInnus penveda Ha yepTexe

JIuHUS HM3a Ha yepTexe

ITonne HUKHEI OTMETKH II0JIOC
U BepTUKaleun

HuxkHss oTMeTKa 3TO ri1yOuHa
oT Bepxa (Hor.)

Hu3s guanasona Z (Idom.)

Bepx npuanazona Z ([om.)

BepTukanu Ha pa3pese

Touku nepecedyeHus

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

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

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

Brixon Ha3wIiBaeTCA 1O
KCXOITHOMY CJIOIO0, KOTZla OH
OIVH.

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

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

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

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

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

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

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

HWMs1 M1 CTH/IbL HCXOTHOI' O CJIOSI

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

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

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

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

O0pe3ka no penbedy U ITUHUU HU3A

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

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

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

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

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

KpoMKy cumTarloTCs B OOHUX U TEeX K€ CTAHIUSAX, Y3Ibl 00emX TUHUN CBOMOSTCS B OOmuil Habop.
HWHave BepxX U HU3, MOCYUTAHHEIE KAXOLIH 10 CBOMM CTAHITUSIM, IIEePECEeKTUCh OBl MeXKIYy y3JIaMu U
II0JI0CA BHIIIIA OB BHIBEPHYTOM. H13 He MOgHMMAaeTCs BLIIIe BepXa, U TaM, I'lie IMHUSA HU3a IIPOoIIia
Hap penbedoM, TMOJIOCA CXJIOMBIBAETCS M OOBEKT He BHIOAETCS BOBce. KOMMYECTBO Cpe3aHHBIX
LIeJITMKOM IeYaTaeTCs B XKypHaJl, 0OLIYHO 3TO 30HEI, JIeXKalllie BhIIIe pesbeda.

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

ATpuOyTHI O0BEKTOB Ha pa3pe3e

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

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

HNmeHa, coBmapgatomue co cinyxkeOHbiMU (sec, src, label, d, z, d1, d2), nmepeumMeHOBLIBAIOTCS
¢ cydbdukcom. Ito He odopminenue. Komornka d HecET pacCTosTHME BOOJIb pa3pes3a, U aTpubyT
00BbEeKTa C TeM Ke UMeHeM MOJIYa ITOJAMeHHUI Okl KOOPOUHATY - 3aMeTHJIH Obl 3TO y2Ke Ha yepTexe.
KonmnuecTBO coOOpaHHBIX KOJIOHOK ITeYaTaeTCs B XKypHall.

Vron u asumyT nageHusi. JIuaus 6e3 OTMETKHM 0 YMOJTYaHUIO JaéT BEePTUKAalb, BeOb U3BECTHO
roe, HO HEM3BECTHO ITOoA KaKuM yriaoM. Eciiy 3agaHbl yrol U a3UMYT HafeHUus - IMOIAMU 110 UMEeHHU
WUJIV TIOCTOSTHHBIMHY Ha CJIOM, - BMECTO BEPTHKAJIM PUCYETCS Cliel MageHusa OT MOBEPXHOCTH BHHU3, a
I10JI0Ca 30HBI CTAHOBUTCS ITapalijeiorpaMMOoM.

Ha 4epTéxK BLIXOOUT HE UCTUHHEHIN YTOJI, 8 BUTHMBIH:
tg(BuamMMbIN) = tg(MCTUHHLIA) - cos(a3uMyT MapgeHus - a3uMyT pa3pesa)

Pa3pe3 BKpPeCT IMPOCTHPAHHUs HAET UCTUHHEIA yroJjl, pas3pe3 II0 IPOCTHPAHUIO - HOJb, U 00BEKT
JIOKUTCS TOPU3IOHTAJIPHO. A3UMYT pa3pe3a OepéTcs mo 3BeHy, Ha KOTOPOM JIeXKHUT IepecedeHue,
IIO3TOMY Ha JIOMaHOM IIPO(dHIIe HAKIOH B Pa3HBIX MECTaX Pa3HbBIMH.

ASI/IMYT 065{3aTeneH U U3 TeOMETPHUU He BEIBOOUTCHA, OOUH U TOT XK€ 06"beKT MO2KET IIadaTh B J'IIO6YIO
CTOPOHY. Be3 Hero OG'BeKTBI OCTAaKTCA BEPTUKAJIBHBIMU - MOJIYAJIMBOE [OOIIYIIIEHHNE <IIJIOCKOCTBb
TIepIeHINKYJIsIPHA pa3pe3y» U eCTh JacTasl omnbka mocTpoeHus. CTOPOHY HaKJIOHA 3afaBaTh He
Hamo, €€ pelaeT 3HaK KOCHHYyCA.

IOnuHa crefma 3afa€Tcs 10 TOPM30HTAJIM B MeTpaxX, HOMb O3HadaeT 0 paMKu. KopoTkuii cuef-
yKa3aTelnb 00EIYHO 6epyT B [IOJITOPa-IBa caHTHMeTpa Ha nucte, npu 1:2000 sTo 30-40 m.

B aTpulOyTel nuirytcs Tpu yucia - dip (uctunnsniii), dip_az u app_dip (Bupumbiit). Meputh yroi
TPAHCHOPTUPOM II0 YEPTEKY HEelIb3sl, BEPTUKAIbHEIN MaciiTa® MCKa’kKaeT HapUCOBAHHBIN HAKJIOH,
KaK MCKaXkaeT U BCE OCTAJIbHOE Ha pa3pese.

4.06 Ilepeceuenue TIN c pa3pe3om

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

MexaHHKa 4YHUCTO reoMeTpuyecKas. Pa3pe3 - BepTHKajibHafA IIITOpa BOONb JIoMaHOW. KaxXmeii
TpeyronbHUK TIN mepecekaeTcs C BepTUKAaJIbHOM IIJIOCKOCTBIO CBOETrO CETMEHTa, Ha€T OTPE30K
(cTaHUIMS BOOIL JTUHWHU, pPeajibHAs BBICOTA), U BCE OTPE3KH COOMPAIOTCS B TPACCy IIOBEPXHOCTH.
HaBucaHue BOCIIPOM3BOOUTCS 0€3 MOIIOTHUTEILHEIX melcTBUM. Ham omHOM cTaHIIMeH OKa3bkIBaeTCsSI
HECKOJIbKO OTPe3KOB II0 BEICOTE, M Tpacca 3aBOpauduBaeTCs - KPBIJIbS OINPOKUHYTOM CKJIaOgKU
JI0KaTCs Kak eCThb.

Ha Bxop - ciou 3D-monuronoB (PolygonZ, rparnu TIN, npu 3TOM He-TpeyTroJIbHUKU Pa3buBaioTCs
BeepoM Ha TPEYrOJbHUKH) U IIPU JKeJaHWU MeIl-CJI0H. JIMHUS U vex 6epyTcs U3 OIpeneeHust
pa3pesa, BLICOTa - C CaMuX rpaHel, mosToMy Ayt TIN 3ajaBaTh HU4Yero He Hy2KHO. KpoMe uepTEKHOMU
Tpacchl MOXKHO IIOJIyYUTh €€ U B peanbHEX 3D-KoOpOorHaTax.
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BaxHoe orpannuenue. Mem QGIS - 3Tto 2.5D, BEICOTa B HEM CKaJsAp Ha BepIIHHEe, Hal TOYKOH
CHOBa OOHO 3HA4YeHUE, OIPOKUHYTOE B Mellle He coxpaHseTcda. [I03ToMy HaBHCaHUE OAlOT TOJIBKO
Hacrosmue 3D-rpanu ot reomoperuiepa (Leapfrog, Micromine u momoGHBIe). Melll TPpUHUMAETCS
ot OOITHOCTM, Ha OJHO3HAYHBIX IMOBEPXHOCTAX. [leMo-TeHepaTop BHIOAET ONpPokuMHYyTyi0 TIN-
CKJIaJKy - Ha Hel 3aBOPOT TPACCH BUIEH Cpa3ly.

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

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

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

COBIMIAAAIOT TPUOINKEHHO.

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

Hennoyku u 3aMKHYTbhI€e Ce4YeHHus1

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

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

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

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

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

B 2KypPHaAJI IIHIIETCA KOJIMYEeCTBO IEeII0OYEK, M3 HUX 3aMKHYTHIX W OTKDPBITHIX, K HanOOJIBIIINH
3a30p MeXNOy KOHIIaMH. Ecnu pe3anaCk 3aMKHYyTasda o6onqua, a IEeIIOYKH BEHIIIJIIM OTKPBITHIMH,
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3a30D U IIOOCKaAXKeT, 4YTO OeJjlaThb, - YBEJIIN4YbTe OOIIyCK CMBIKAHHSA. Koni1iet OTPE3KOB OT COCEegHHUX
TPEeYrOoJIbHUKOB COBIIQOAIOT JIUIIIb HpI/I6HI/I}KéHHO, U OOIIYCK CBOOUT UX B OOUH y3€IJl.

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

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

4.07 IIpoeKnusi 00beKTOB Ha pa3pe3

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

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

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

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

Bce pa3pessl onpeaeieHust

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

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

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

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

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

4.08 CopoenupoBaThb C pa3pe3a

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

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

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

BOCCTAHOBJIEHHON OTMETKOM.

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

OOpaTHBIHN XO/I: MpPaBKa KOHTAKTa Ha pa3pe3e

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

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

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

Packomn: Bce dopTa cpa3y

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

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

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

4.09 Pa3BépTKa CTEHKH CTBOJIa (0eTa)

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

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

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

3HaueHue Macmrtaba YHucro npeyBenlvyeHus 10 10
BLIOPAHHOMY PEXKUMY.

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

Pa3BépTKa cTeHKH (Oyra X Brixomd: pa3BEpTKa CTEHKU -

BBICOTA) CTBOJIA.

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

4.10 IIpumep o015 pa3pe3a (meMo)

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

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

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

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

* TOTOBAs I1apa CJIOEB Momenu OypeHus u Tabnulla UHKINHOMETPUH;

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

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

CKBaKHHbI C HHTEepBa/IaMH Ol'IpOﬁOBaHHH

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

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

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

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

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

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

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

MHorokaHanbHblh rpug nnacra (GeoTIFF)

Kanan 1 - KPOBJIAl (oTMeTKn Z)
reoMeTpusa nnacra

Kanan 2 - NOAOLUBA (oTMeTku Z)

napameTpbl (bnoyHan mogens)

-+ 3.03: kpoBna=1, nogowea=2, cocTag=3
+ 3D-npocMoTp: «Tena NnacToe», KaHan napameTpa 3+

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

Cj10M IeMO U UX aTPHUOYTHI
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Crnon

l'eomeTpus

ATpubyTHI

JIunuu pa3pe30B (meMo)

YcTes ckBaxkuH collar (memo)

HuTepBantsl interval (memo)

CripaBOYHUK IIJIACTOB (IeMo)
30Ha (geMo, IIOJIUTOH)
Paznmom (memo)

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

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

JINHUA

TOYKH

Tabnuila

Tabmuia
[IOJIUTOH
JIAHUS

TuHuA Z

TIIOJIUTOHEI Z

pacTp
pacTtp

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

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

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

name. ONpPoKMHYyTas CKIagKa
ons 4.06.

OnuH KaHal OTMETOK.

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

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

COT'JIaCOBAaHHBIX HaHHBIX.

ITapaMmeTpsI

[TapameTp

YTo 3amaéT

ITo ymMom4aHuio / COBET

O6sacTh (3KCTEHT)

3epno I'CY ([o1.)

IToBepxHOCTSL 1...6

Jlunuu pa3pes30B (3 mIT.)

YcTesa ckBazxkuH collar

HMHTepBaibl CKBaxKuH interval

[IpsAMOYTOJIBHUK, B KOTOPOM
reHepupyeTcs Habop.
BocnpoussonumocTs Habopa. 0
= CJIy4aWHO IIPU KaxKOOM
3aImycke.

[ITecThk PacTPOB CBEPXY BHU3:
KPOBJIM M MOIOIIIBEI
BMEIIAIOMNX U ABYX
ITPOMBIIIIJIEHHEIX T17TaCTOB.
Tpu cTBOpa Yepes miaollamb
o1 rmomayu B 4.01.
HWHCTPYMEHT IO YMOTYaHUIO
CTPOUT Pa3pe3 o KaxkaoMy.
TouyeuyHEBIN CIIOM MOOENIH
oypenus (hole id, z, eoh,
PointZ).

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

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

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

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

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

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

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

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

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

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

4.11 O0pa3en cupaBOYHHKA IUIACTOB

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

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

Y10 BHYTpH

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

Oo6pa3zelr cobpaH o BepxHEKaMCKOMY MECTOPOXKAEHUIO, 37 CTPOK OT MOKPOBHBIX OTJIOKEHHU IO
HUJKHeN KaMeHHOU coju. [IJIg Opyroro MeCTOPOXKIOEHUS OH CIIyKUT OCHOBOU. COXpaHUTE CJIOU B
¢aiin mratHEIMU cpefcTBaMyu QGIS u mpaBbTe KOMOBI, IIOPSAOOK M IIBETA IO CBOIO CTPaTUTPadHUio.

Tes1i0 3an0IHsIET T€0JIOT

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

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

CocencTBO 11€JIOT0 C YaCTSIMU B OOHOM CHUCKe MMeeT IieHy. [IopsSAmoK CBepXy BHU3 €IUH, I03TOMY
Mmexny KpllIo u KpIIIB Temeps 1exkaT aBa Teja, a He ogHo. [lapa Takux rpaHul] Ha pa3pe3e JacT
Cepylo II0JIOCy C IepedYHeM BMEeCTO MMEHU MeXAyIlacThsa. Ha KpymHOM TpaHyJIAPHOCTH, MEXOy
KplIlla+6 u KpIIIB, BCE cxonuTCss OOBIYHBIM 00Pa30M.

Tort xe dait BHe QGIS

OOpaser1r 1exkuT B nanke templates BHyTpu KaTaora IjaruHa B IBYX BUaX, plast_reference vkmks.xlsx
U plast_reference vkmks.csv. B kHure Excel ecTh BTOPOM HHUCT C IpaBUJIaMU 3aloIHeHUs. IIpaBbTe
TI00BIM YIOOHBIM CITOCOO0M, MHCTPYMEHTH pa3pe3a MPpUHUMAIoT u Tabsully mpoekTta, u GeoPackage,
u CSV.

4.12 9n1eMeHTHI 3ajIeraHMus IO CjIeay BbIX0Oa

Cuuraet YroJl 1 a3UuMYyT IIadeHUud I10 TpéXMepHOMy ciieny BBIXOHOaA I'PAHMUIIBI HA IIOBEPXHOCTE.

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

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

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

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

CkilaiKa JIOBHTCSI HEBA3KOM. MeToy Ipe[rosiaraeT, 4To CJie[ JIeKUT Ha OOHOW IIJIOCKOCTH, a
OUHHAS TPaHUIla PEOKOo JeXKUT, el MellaloT QIeKcypa, CMelleHne pa3jioMoM, neperud. CpenHsas
HeBSI3Ka TOYEK OT IUIOCKOCTHU IUIINETCS B I10Jie rms, U OOJbllIoe 3HaYeHMe O3HaydaeT, YTO OJHOTO
3ajieTaHsi Ha BeCh CJIel He cymlecTByeT. Torga BKIIIOYaliTe OKHO, 3ajeraHue CYUTAeTCs IIO
CKOJb3SIIEMY Y49aCTKy, U Ha BHIXofe OymeT ero m3MeHeHUe BOOJIb IPaHMIIE, a He OOHO CpemHee
3HaAUYEHHUeE.

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

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

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

IMToyeMy CTHIKOBKA HAET IO I TyOMHAM

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

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

OTcyTCcTBYyOIIEE COePKaHHUEe He HOJIb

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

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

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

ITapaMeTpsbI

[TapameTp Yrto 3apaérT ITo ymonganuio / COBET

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

HWHTepBassl 10 CTBOLY JIutosyorus c KogaMu IJIacTOB. -

(interval, Tabmnuma)

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

Tabnuia) CoflePKaHUSIMU.

[Momnsa comepKaHuM Kakye KOMIIOHEHTHI CHUTATh. BRIOMPAETCS U3 ITOIeH

TabIHUIEI ITPOO

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

HawumenbImui oxBaT mjacTa ITopor gnsa moMeTKHu 0.5

npobamu (Io.) HEHaOEXKHBIX.

ComepxkaHHUSA B YCThSIX BrIXOomHOM TOYEYHEBIN CIIOH. -

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

B crioe nexkat To4Ka yCThs, KO IJIaCTa, MOIIHOCTD IIJIACTa II0 CTBOJY, OXBAT IpoGaMu 1 KOJIUYECTBO
3aeBIINX IIPoO.

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

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

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

I'eororuueckasi MoaeIb

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

5. 'eororuueckasi Mmogejb (0eta)

5.01 Corj1acoBaHHOCTS IIAYKH II/IACTOB

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

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

YT0 cuMTaercs

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

OTpnuaTeanaﬂ MOITHOCTB - KPOBJIA IIJIaCTa HUZXKe €ro IIOOOIIIBEI.

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

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

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

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

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

Y10 Ha BBIXOE

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

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

Yero MHCTPYMEHT He pellaer

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

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

5.02 IIpumep pa3pe3a (HemMo)

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

YTo B mpuMepe

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

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

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

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

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

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

YTO0 Ha BBIXOJE

HOBerHOCTH IMUAMIYTCA B IIAIIKy IIO (bai/‘my Ha KOHTAKT U I'PDY34TCsA B I'DYIIITY B IIOPAOKE KOJIOHKH.
TpI/IJILIaTI: CeMb OTHOEeJIbBHBIX CTPOK B OUAJIOT€ OTKPHIBATH ObLIIO OBl HEYeM, II0O3TOMY B IIapaMeTpax
CTOHUT OOHa IIaIlKa.

Kpome nmoBepxHOCTEH BEIIAETCS BCE, YTO HYXKHO /I PabOTH C HAaYKOH. DTO 3ePKaJi0 PaCTBOPEHU S
¥ KapTa BEIXOIa IIO7 3epKajio, MOIIHOCTL BOOO3AIlMTHOM TOJIIIM OT KPOBJHU IjIacTa B mo 3epkaina,
YCThSI ¥ MHTEPBAJIbI MoAesu OYpeHusI C HOMEPOM BCKPBITHS B mojie entry. [lambille UOYT TPAHUITLI
BHIKJIMHUBAHUS JIMHUSMU, KOHTYD 30HBI CKJIQOKM M CIPaBOYHUK MJIAaCTOB C KOOJaMH, HOPSIOKOM,
BUMIOM TeJla U IIBETOM.

Bcé meTepMHHHPOBAHO, ONHU 1 TE XKe ITapaMeTpHl JaloT OOHUH M TOT XKe pas3pes.

Kaxk 3THM II0JIL30BaThCsl

IMocTpoiiTe mpuMep, moganTe ero moBepxHocTu B 5.01 u ybemuTech, YTO IMEPEXIIECT HAXOOUTCS B
30HEe CKJIaJKW, a BEIKJIMHWBAHUE TaM, TAe 3alaHbl TPAHULILL. 3aTEM IIPOBEOUTE JINHUIO pa3pesa uepes3
CBOJ KyIiojla mHCTpyMeHTOM 4.01, momaB cripaBOYHUK m1acToB. [1o0Ck 00pHIBAlOTCA Ha 3epKalle,
HaJl CBOOOM BepXHEro Tejla HeT BOBCe, a Cliefyolllee 000pBaHO. OTO U €CTh KapTUHA, KOTOPYIO Ha€T
S5PO3UOHHEIA KOHTAKT, U 110 Hel ynoOHO IPOBEPSTh, KaK BeayT ce0st pa3pe3kl Ha HACTOSIINX JAHHBIX.

5.03 Coopka ma4yku oT penabeda

Komonka CTPOUTCHA CBEPXY BHU3, TEJIO 3a TEJIOM IIO CIIPDABOYHUKY. L1 KaXKaoro Teja HUHTEPIIOINPYyEeTCA
MOIODHOCTE IIO CKBaAXHHAM, IIOOOIIBA IIOJIYy4YAa€TCd BBIYUTAHMEM MOIIHOCTH H3 BHIIIEJIEZKalllelt
ITIOBEPXHOCTH, U OHa K€ CJIY2KHUT BEPXOM [JIsA CIIEAYIOIIEero.

ITouemy 3TO HagEKHO

Ecnm wmommHOCTH HeOTPpHULlaTeJIbHBI, IIOBEPXHOCTHM HE€ MOI'YT IIepeCeYbCsi, OHHU IIOJIy4YalOTCsA
BEIYMTaHHEM OOHaA U3 upyroﬁ. HerOTI/IBOpeT-II/IBOCTb BEIXOOUT IIO IIOCTPOEHHIO, a He HpOBepKOﬁ
Imociie.

YeM 3a 3TO IUIATAT

OmubKa KaXIOOM MOIIHOCTU CKJIQgbIBAETCS C IpegelgyImmMuy, 1 K HUZKHMM TeJlaM HaKOIIJIEHHOe
OTKJIOHEHHE CII0COOHO IIPEBBICUTE CaMy MOIIIHOCTS. CxemMa romuTcs OIS HeFHYGOKI/IX IIa4eK Hu
WH2KEHEPHEBIX 3aaa4, roe BerHI/II;I KOHTAKT M €CTh JHEBHAA IIOBEPXHOCTh.

It TTyOOKMX TIa4veK ITOfaliTe OIMOPHOM IIPOCIIEKEHHBIM KOHTAKT M YKaXKHUTE, Ybel KPOBJIEW OH
cnyxut. Torma c6opka MOET OT HETO B 00€ CTOPOHEI, BHU3 BEHIYMTAHMEM U BBEPX IpubOaBIIEHUEM,
u omubKa OeTUTCS IOomIoJjiaM.

Y10 cuuTaeTCsi MOUIHOCTHIO

MOILIHOCTD GepéTCH II0 CTBOJIY M IIPDUBOOUTCA K BEPTUKAJIXM IIO YIJIy IIaOEeHHud. Y HakJIOHHOU
CKBAXKHWHBI BCKPBITAasd MOIITHOCTB OoJibllle UCTUHHOM, 1 6e3 IIOIIPAaBKKU CyMMapHAasaA MOIOTHOCTE IIa4YKH
3aBHIIIIAETCS. YTOJI YUTAaETCHI U3 OIS Y YCTh4, 0e3 Hero CTBOJI CUUTAETCS BEPTUKAJIBHBIM.
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OTCYTCTBI/IG‘ TeJla B CKBaXHWHE€ 3TO HOJIb, d HE IIPOIIyCK. MG}KJIY TAaKOM CKBaXXKWHOUW M COCeOHeH
MOIITHOCTE YXOOUT B HOJIb, U T€JIO BEIKJIMHUBAETCsA CaMo, 6e3 OTOEJIBHOT'O MeXaHHu3Ma.

JIMHUHM KOHTaKTa

TaM, roe Teno BHIXOOUT Ha [OBEPXHOCTh, MOIIHOCTH BCErO BHIINIEIeXKalllero paBHa HYIIIO IO
OIpefesIeHUIO TPaHuIb], U 9TO 3HaYEHUE U3BECTHO, a He OIIeHEHO. Y3IIbl TUHUU IPOPEXKMBAIOTCS C
IaroM mopsigKa s4eruKy, IOTOMY 4TO I'yCTOTa OIu(POBKY He OOJI2KHA ITPpeBpallaThCsa B BEC.

5.04 KoppeKuus Ma4KH [0 CTAaTUCTHKE MOITHOCTEH

ITpaBUT yHacCJIeIOBaHHYIO MMAaYKy, KOTOPYI0O HUKTO HE CTaHET IepecobupaTh 3aHOBO. ITo 3amepam
CYUTAETCS CTaTUCTHUKA MOIITHOCTH KaXK[0T0 Tejla U 0epETCs MOBEPUTEIbHEIN NHTEPBaJl. MOIIIHOCTH
Ha Irpue cpe3aloTcs II0 eTo TpaHullaM, BCE BHIIIEIIee 3a HUX 3aMeHSeTCs caMOl IpaHuIlel, u u3
HMCIIPaBIEHHBIX MOIITHOCTEM MayKa coOupaeTcs: 3aHOBO.

KonuuecTBO siueek IIpU 3TOM H€ MEHSEeTCd, B OTJIIM4YHe OT Bb16paCBIBaHI/IH, - MeCTO OCTaéTcH,
n3MeHeHa TOJIBKO BelIn4YnHa. B cTaTucTike aneM Ha3bIBAETCSA BUH30PHUPOBaHHUEM.

CpezaHue otOenseT apredakT HHTEPIONSIIMH OT TeojioTuu. MOIIHOCTL BHe HHTEepBaja Ha
BBIIEPKAaHHOM TeJjie IIOYTH HaBepPHsKa eCTh Pas3TOH MeTolda MeXOy CKBaKHHaMH, a He HacTosIee
yTomnmeHue. TaM, rae Telo 3aKOHOMEPHO MeHSeT MOIIHOCTh, MHTEepPBal IIMPOK, X IIpaBKa He
cpabaTeIBaerT.

CraTtuctuka 6epeércs u3 3aMepoB, €C/IM OHM IOHaHbl. be3 HUX WHTEepBald CUUTAETCS MO0 CaMOMYy
rpuny, u 3To crnabee, BeOb TPUM YKe COOEPKHUT apTedaKT, KOTOPHIM MBI uilleM. MHCTpyMeHT 00
3TOM TIPemynpeKaaeT.

5.05 ManudecT MmoaeIHn

3al'II/ICI:;IBaeT, KaKyI0 POJIb Urpaet Ka}KHBIfI cjou IIPOEKTa, - OIIOPHAad IIOBEPXHOCTh, KOHTAKT TeJia,
3epKaso, YCThs, UHTEPBAJIbl, 3aMephl OCH, CIIPABOYHUK, Ha3eMHbIe HaOTIOgeHus, CTBOP, pa3pes.

ITocne cOopKu MPOEKT MpeBpallaeTcss B HA0Op pacTpoB W Tabmuil 6e3 STBHOM CTPYKTYpPHL. UYTO u3
9TOT0 YTO, 3HAET I0JIb30BaTellb, HO 3TH CBeeHUs He IlepefaloTCs BMeCTe C IpoeKToM. MaHudecT
JKHUBET B II0JIh30BaTEIbLCKUX CBOMCTBax mpoekTa QGIS - mraTHOe MecTO, KOTOPOE COXPaHsEeTCS B
(¢aiine npoekTa U TEPEHOCUTCS BMECTE C HUM.

IIpaBuno takoe. WHCTpYMEHTH YmuTaloT MaHUGeECT, HO He TpebyioT ero. ECTb ponu - BXOXBI
HaXoOsTCsA caMu. HeT ponel, TOTOMYy UTO IPOEKT YyKOM MIXM YHACJIEJOBAHHEIH, - BCE paboTaeT 1o
sIBHOMY BEIOODY. MaHudecT cokpaiaeT IIyTh, a He CTAHOBUTCS YCIIOBHEM PabOTEHL.

Pomnu yrapreiBaloTCs 10 UMeHaM CJIOEB U BHIIAIOTCS Ta0ulleld Ha MPOBEPKY, IIOTOMY YTO UMS HUYETO
He rapaHTupyeT. UyXue PO, 3alucaHHble OPYTrUMM MOAOYISMU, COXPaHSAIOTCS, Bemb MaHUdeCT
o01Mii, ¥ ymareHue He3HAaKOMOTO HapyIIniao 661 paboTy COCEOHUX MOTYIIEN.

IToBepxHOCTH, coenaHHble cOOpKO mauku (5.03), pacmo3HaioTcs 6e3 moramok. COOpKa BEIK/IAOEIBAET
[IOBEPXHOCTHU (paliyaMu U IpPU 3alUCH IIOMedaeT KaXKAablk ¢aiiyl ero ponbio. MeTKa eeT BMeCTe C
daiinom.

Cmo#t MOXKHO IeperMMeHOBaTh, IEPEHECTH B APYTOd MPOEKT WUJIM OTHATh COCENYy - POIb OCTAaHETCS
npu HEM. PaHbIlle Takre oBepxHOCTH Ha3bBanuch «01 KO » m HU IIOJ OOHY MOACKA3Ky 10 UMEeHU
He IOAXOOUJIN, TO eCTh COOCTBEHHBIE BEIXOOBI MOMYJISI OCTABaIMCh HEPa3Me4YeHHBIMU.

HUctounuky pomu 6epyTCs IO CTapIIMHCTBY - CHadajla MaHu@ecT IIpoeKTa, 3aTeM MeTKa B ¢aiine,
3aTeM gorajfika Ilo uMeHu. PellleHue YeloBeKa, 3alcaHHOe B MaHUGECT, He OTMEHSeTCs HU (aiiyioM,
HHU JOraJKOM.

140



5.06 CK/1ag9aTOCTh NOBEPXHOCTH

CuunTaeT, HaCKOJIBKO IIOBEPXHOCTHh CMATaA, I10 pa36pocy OTMETOK BOKPYT MECTHOI'O HAaKJIOHA.

CKmag4aToCTh MEPUTCs IIO IIOBEPXHOCTH, a He II0O MOIIHOCTH, Beab INUIIMHAPHWUYECKasa CKJlagKa C
IIOCTOSIHHOM MCTHUHHOM MOIITHOCTBIO CyaieCTByeT U I10 MOIITHOCTHU HeBUOVWMa BOBCeE.

Ipsimas gucmepcusi OTMETOK He roauTcs. Ha obireM HaKIOHe OHAa BelWKa BCIOOY, M CIIOKOWHEIHN
CKJIOH MOJIy4aeT Ty Ke OLIeHKY, UTO CMsiTas 30Ha. II09ToMy B KazKOOM OKHE IIOATOHSEeTCS MIIOCKOCTh
¥ CUHUTAEeTCS Pa36poCc 0CTAaTKOB BOKPYT HEE, TOra HAaKJIOH YXOOUT, @ U3BUIIUCTOCTb OCTAETCs. TpeHp
MMEHHO TUHEeHHBIN, KBagpaTUYHEIN BoOpas Obl B ce0si 4aCcTh CaMOM CKIIag4aTOCTH.

OnHO OKHO HUYero He pelraeT. [[Mciiepcusi 3aBUCUT OT MacIiTaba, ¥ IpaBUIbHas Mepa 3TO CKOPOCTh
eé pocTa ¢ pa3MepoM OKHa. HakKJloH B IBOMHOM JiorapudMe U eCTh 3Ta CKOPOCTh. Ha CIIOKOWHOM
TIOBEPXHOCTH OH OKOJIO HYJISI, Ha CMSITOM 3aMETHO OOJIbIIIe.

OcTaToOK MOBEPXHOCTHU BHIAAETCS OTOEIFHO U TOOUTCS BXOIOM OJIsT ppaKTaIbHOM pa3MepHOCTH, Bedb
Ha OEeTPEeHANPOBAHHON MOBEPXHOCTHU HAKJIOH BAPUOTPAaMMBI OITMCHIBAET U3BUIIUCTOCTD, a He ob11ee
rajieHue Cios.

MOIHOCTD U3 0a3bl OCTAETCS BTOPBIM, HE3ABUCUMEIM ITPU3HAKOM CKJIag49aTOCTH. Ona BCKDPHEITad, a
H€e MCTHHHAA, U Ha KPEBIJIe paCTéT TeM CUuJIbHee, 4eM Kpy4de 3aJIeTraHHue. IOBa Pa3HBIX U3MEPEHN,
CXOMSIIINXCS B OMHOM MeCTe, HafgexKHee OqHOTO.

I'maposorusi pexk

I'pymnma oTBe4yaeT Ha BOIIPOC, KOTOPHIM 0O0CHOBRIBAIOT 3aTOII/IeHHe. [10 KaKOW OTMETKH IIOTHUMETCS
BOMla IIPY 3aJaHHOM pAacXofe M KakKOW pacxofd MPOXOOUT IIPH 3amaHHOU oTMeTKe. CBSI3b MeXKOY
pacxonoM ¥ OTMETKOM CTPOUTCS IO CTBOPY M HAa3bIBAETCSI KPUBOM PaCcXOHOB.

3agava mpuiia U3 IPaKTUKU. [UAPOJIOTH CTPOSAT TaKue KPUBLIE B IPOTrpaMMax C PYYHBIM BBOAOM,
Tme Iaphl PacCTOSHUE-OTMEeTKa BBOOATCA Tabyuied 1o KaXOoMy CTBOPY, a KO3(DGUUMEHTH U
VKJIOHBI 3aJalOTCSl BPYYHYIO. MeXKOy TeM BCE IMepeducieHHoe - AaHHble, KoTopeie B 'MC yxe
ectb. PaccTOsIHUS 3aJI03KEHBI B TEOMETPUM CTBOPA, OTMETKH B IPOMEPAX, YKJIOH MeXKIY CTBOPaMU
CUHTaeTCs U3 KUJjoMeTpaxa.

BeTKa caMOCTOSITeIbHA ¥ C TEOJIOTMYECKON MOJesbi0 He TepeceKaeTcs, O0Iero y HUX TOJIBKO
arrmnapar mpoduien.

6. I'magposorus pek

6.01 CTBOpPSHI U KpUBbIE PACXOd0B

I'maBHBIM WHCTPYMEHT Tpynmnbl. [I0 CTBOPY M OTMETKaM CTPOUT Tabmuiy u rpaduk 3aBUCUMOCTH
pacxoma OT OTMETKH.

Kak cuuraercsa

ITpoduns GepETcs Mo BepllmHaM CTBOpa, OTMETKa U3 Z BepIINHEL. I[IpoMepeHHas OTMeTKa TOYHee
mo6oi Mogenu penbeda, IO3TOMY HCTOYHHKOM CIIY2KUAT CaMa IeOMEeTPHs CTBOpA, a He cpe3 LIMP.

ITpoduns menuTcs Ha neBBIM Oeper, pyciio u mpaBkii 6eper. C4uTaTh pa3gesibHO 00513aTEJIFHO, BEOb
IIIEPOXOBATOCTh IOMMBLI M pyCjla pas3jndaeTcs B pPas3bkl, M eOUHBIM CYET 3aHUXKAeT PYCJIOBYIO
cocraBnsiontylo. Ha KaXpmoM ydYacTKe CYMTAIOTCS IUIOMIAdb XKMBOTO CeYeHUd, IIUpUHA II0
3epKany, CMOUEHHBIN IepUMETP U TUAPaBINdYeCKU pajguyc, 3aTeM pacxop 1o ¢popmMyne MaHHUHTA.
CyMMapHBIU PacXof €CThb CyMMa y4aCTKOBEIX.

CMmoueHHBI TepuMeTp OepéTcs Mmoo TBEPABIM TpaHHllaM, TO €CTb II0 OHY M OTKocaM, 06e3
BEPTUKAJILHBIX T'PAHUI] y4acTKOB. MeTOOMKM 30eCh pPacxXoOsdaTcs, U IPUHATO NIpPOCTelllee U3
COTJIalleHuN.
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YuyacTku

3agaéTcs OOHMM M3 OBYX CIIOCO00B. JIuOGO CTBOP IPUXOOHT ONHOM JIMHHEH, a TPAHHIBl CTOST
B IIOJISIX PACCTOSHUSMH 110 Ipoduio. JInbo TpeMs JTUHUSMH C IIOJIeM POJIM U OOIIUM HMEHEM,
¥ Torma pa30uBKa KUBET B IeOMETPHH, KaK THAPOJIOTH ¥ PUCYIOT mpoduau. Bropoit cmocob
MIPEeNnoYTUTEIbHEE, PACCTOSTHUS BPYYHYIO HE HYKHHI.

IITepox0BaTOCTH H YK/IOH

BepyTcst u3 moneld CTBOpa, a He U3 lTapaMeTPOB MHCTPyMeHTa. [IpuunHa He B yno6cTBe. CTBOPOB
MHOTO, V KaXKJOTO CBOUM 3HAYEHMS, U IMapaMeTpaMMu 3TO He BHIPA3UTh, a KaJIuOpPOBKa IIPU IOJIAX
CBOIUTCA K IIpaBKe Tabnuilkl. [lapaMeTprl ciiyKaT yMOJT4aHUEM [Jig CTBOPOB 6e3 Mojiel, IPUHSTEIE
3HaQUEeHUd IeYaTaloTCs B XKypHaI.

VKIIOH yMeeT CUYUTATHLCS MO MemoYKe CTBOPOB. Eciiu 3aalbl KMJIOMETPAaX U OTMETKH MHA, YKIIOH
Kaxkaoro 6epéTcs K cocegHeMy 110 Pa3HOCTH OTMETOK ¥ PACCTOSTHUIO BIOJIb PeKU. B cymecTByomein
MTPaKTHUKE €ro TMPOMUCHIBAIOT OTHOCUTETFHO MTPEABIAYINEro CTBOPa BPYUHYIO, 3[ECh Ta XK€ BeTUYUHA
BBEIXOOUT M3 aTpuOyTOB cama.

ITonsi m emquHUNLI  CTBOPHL Ha BXOIeE:

rnoiue 4TO eOUHUIIEL

sec UMS CTBOPA, 110 HEMY TEKCT
TPYINIUPYIOTCS TUHUU

km KHUJIOMEeTpaX OT yCThi KM

role pOJIb INHUM IIPHU ITIofade TPEMS TEKCT: JIEBHIM, PYCJIO, IPaBhIi
JIMHUSMU

div_1, div_r TPaHUIIE YYaCTKOB, M

PaCCTOSIHUS 10 TPODUITIO OT
Hayvajla TUHUU

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

Tabmuiia mpoMepoB Ha Bxome 6.03 HecEéT momns sec, dist, elev 1 km. IToje dist 9TO pacCTOSHUE II0
CTBOPY B MeTpax, elev aOCOIIOTHAsA OTMeTKa B MeTpaxX. PacuéTHbie IO/ IepPeHOCSATCS, eCJIU OHU
€CTb.

Tabmuila pacxomoB oO6ecIIedyeHHOCTH HECET prob B MPOIEHTaX U q B KyboMeTpax B ceKyHOy. Tabmuia
HabOII0maeMBIX YPOBHEH HECET level B MeTpax U label TEKCTOM.

KpuBast Ha BBIXOfie HECET level M, area M?, width M, perim M, radius M, v M/C, q M3/c, n 6e3pa3MepHYI0 U
slope M/M.

YepTEK CTBOPOB HECET ITONS sec, km, kind (YaCTh 4epTexKa), part, row, text ¥ value. JIMHMSA y4acTKa B
HEM HECET eIllé XapaKTepPUCTUKHN Ha OTMETKe IIojBaa:

* level, width, area, perim, radius, v, q, n ¥ slope B T€X K€ €OUHUIIAX, YTO Y KpI/IBOfI;
* depth avg - CpegHssd rTyOMHA B MeTpax;

® g_pct - 4OJIA OT CYMMapHOTI'O pacCXoaga B IIPOIIEeHTaX;

®* part_no - HOMEp y4YacCTKa;

® soil U cover - T'PYHT U IIOKPHBITHE, IIPUXOOAT IIYCTBIMHA 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 10 CTBOpaM Ha KapTe HeCyT sec, level M, q M3/C, prob ITPOIIEHTHI, label TTOATIMCH U kind (BUL,
VPOBHSI, prob PAaCUYETHEHIH, obs HAGIIOMAaeMBbIi).
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B KakHux egTHHHIIAX YKIIOH 6e3pa3MepeH, 3TO OTHOIIEeHWe MafeHus K OJIHHe, MeTp Ha MeTp. B
IIOJISIX ¥ IIapaMeTpax OH 3amaéTcsa uMeHHo Tak, 0.0004, a He B IpoMUIITe.

[ITepoxoBaToCTh 3amaércs kKoapdunmentom ManuuHra, 0.030 mna ywucrtoro pycna, 0.070 pns
3apocuiedi moitMel. CTporo roBopsi, Ko3dgdumnueHT He Oe3pa3MepeH, Pa3MepPHOCThL NPAYETCS B
dopmyne, mosaTomy popmyna MeTpudecKas.

Pacxopn BEIXOOUT B Ky6oMeTpax B CEKYHAY IIPH IIJIOLIAAN B KBaAPATHBEIX METPAX U Pafuyce B MeTpax.
st dyToB hopmyna morpedoBajia OB CBOETO MHOKHUTEIIS.

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

YpoBHH

Pacxonsl o6ecrieueHHOCTH - 1, 5, 10 IIPOIEHTOB - MOJA0TCs TabIuIel map o0ecIedYeHHOCTh-Pacxo.
CunTaTh UX U3 PSAOOB HaOMIOOEHWN MHCTPYMEHT He GepEeTCsi, 3TO TUAPOJIOTHYECcKasi CTaTUCTHUKA.
ITo xpuBOM KaxKXAOMY pacxoly HaXOOUTCHA OTMETKa, M YPOBHHU BBIXOOAT JIUHUSMH B UEPTEIKHBIX
KOOpOMHAaTax C TOTOBLRIMU IomnucsaMu Bumga YBB1%, Kak MX um HaHOCST Ha TUApocTBope. Pacxon
BLIIIIE KPUBOM MAET MpemyInpexkaeHue, a He 9KCTPAIIOSIINIO.

Hab6nogaemble YPOBHY HOAAIOTCS CBOEH TabiIumed, OTMETKOHN U MOOIIKUCHI0. ITO 3aMep, a He PacyerT,
Ha KpPUBYIO OH He OIUpaeTCs U JIOKHUTCS PSAOOM C pacuyeTHBIMH, Bupa YB 472.90 X/2021. B cnoe
YPOBHEN Ha KapTe TaKMe CTPOKHU ImoMedeHH kind=obs, pacuérarie kind=prob. B uepTexe cTBOpPOB
UM cooTBeTCTBYIOT kind=level obs u kind=level, u mo sTomy m0TI0 UM 3a0aETCS Pa3HBIN CTUJIIE.

YepTEéK CTBOPOB OTHUM CI0EM

Bech uepTEXK THUOPOCTBOPA BHIXOOUT OOHUM CJIOEM. OTO MPO(UIL MO0 y4acTKaM, JIUHUU YPOBHEM
U BepTUKajbHas IIKaja OTMETOK, a IIoAgBajl PUCYeT CTUJIb IO MOJSAM JIMHUN y4aCTKOB. dacTtu
pasnuuaiorcsa nosieMm kind, u opopmieHre BemaeTcsa CTUIIEM Ha HETrO, IIO3TOMY JIUCT coOupaeTcs
OOUH Pa3, a gambllle MeHSAIOTCS TOJILKO HaHHEIE.

OTMeTKa 3eMJIM JIEKUT B Z BepUINH NPOoDUIIs, IO3TOMY OTHEIbHBIN TOUEYHEIN CJI0U pany NOAnnucen
He HYXeH. BepTukajnbHOe NOpeyBelIWYeHUe 3afaeTcss mnapamMeTpoM OTHOIIIEHHE MacHITadOB,
BEPTHKA/Ib K TOPU30HTAJIH, [10 YMOJIYaHUIO AECATh, KaK Ha T'UAPOCTBOPAX U UEPTAT. YepTeéxk
CTPOUTCSI B COOCTBEHHOM WHXKEHEPHON CHCTEME KOOPAUHAT, K MECTHOCTH OH HE IIPUBSI3aH.

ITogBan yeprexka

ITogBan He coOUpaeTCcs U3 OTHENbHHIX TueeK. XapaKTePUCTUKU yYacTKa Ha OTMETKe II0[BaJjla BUCST
B aTpubyTax caMOM TUHUHU yIacTKa. DTO IIUPHUHA, CPEIHSIS TITyOrHa, IJI0IIaab CEYeHUST, CMOYEeHHBIN
IIepuMeTp, TUAPaBINYEeCKUN paguycC, YKJIOH, KO3(h(GUIMEHT IIIepPOX0BATOCTH, CKOPOCTh, Pacxon U
Ooms oT cyMmMapHoro. CTPOKY mofBaJjia PUCYIOTCS CTHUJIEM I10 3TUM II0JIIM, IT0O3TOMY ITpaBKa JaHHBIX
He TpebyeT nepecOOpPKYU JIHCTa.

OTMeTKa 3amaéTrcs mapamMerpom OTMeTKa IJIsI MOABaIa YyepTexka. be3 Heé 0epeTcs HauBLICIIIHH
M3 PACUYETHBIX YPOBHEH, BeOb IIOOBAJI CYUTAIOT Ha BLICOKOM Bofe. [IpuHsiTast OTMETKA IIeYaTaeTCs B
KypHaJl.

OTMEeTKH 3eM/IM MNOAIMCHIBAIOTCS CTUJIEM IO Z BepiuH mpodunsd. JIuct cobupaeTcs Ie4aTHOM
KOMIIOHOBKOM, MHCTPYMEHT OTHAET HaHHbIe, a 0hOopMJIeHNEe XKUBET B I1abI0HE.
YT10 BazKHO 3HATh 0 MeToae

®opmyna MaHHUHTA ONKUCHIBAET YCTAHOBUBIIEECS PaBHOMEpHOe MBUXKeHHe. KpuBas Mo HeH 3TO
THApaBIMYecKas XapaKTepPUCTHKA CTBOPA, a He PacUYéT BOJIHHI IIOMYCKA, ¥ UHCTPYMEHT OOJLIIero
He obeIlllaer.
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YKIIOH BXOOUT B pacxon 1mog KOpHeM, ITIO3TOMY omubKa B HEM CKa3BIBAETCS IIPAMO. Ha PaBHHUHHBIX
PEeKax OH MaJl, ¥ 3Ha4YeHHue BCerga redaraeTCd B 2KypHall, YTOOBI IIPUHATOE OBIIIO BHHO.

Y10 Ha BBIXOE

Tabmuita KpUBOM IO y4acTKaM M CyMMapHO C MJIOMIAMbI0, INMHUPHHOMN, IIEPUMETPOM, PamuyCoM,
CKOPOCTBIO ¥ PACXOJOM Ha KaxKAaou OoTMeTKe. YepTEéK CTBOPOB OOHHM CJI0O€M B UEPTEKHBIX
KOOpIMHATaX ¥ YPOBHH IO CTBOpaM Ha Kapre (s 6.02) B KkoopouHaTax KapTe. I'paduk
KPHBOH PAacxonoB (YepPTEK) BKIIOYAETCS OTAEIbHO.

HTML-oTuéT peyaeTcs IO KaXXAOMy CTBOpPYy. B HEM npodusns C HaHECEHHBIMM YPOBHAMU U
TPaHHUIlAMHU Y4YacCTKOB, IpaduK 3aBHCHMOCTH Pacxofa OT OTMETKH C JIMHUSMHU 00eCIIeYeHHOCTH,
Tabnuia ypoBHeM u Tabnuila KpWBOM. PHUCYHKM BCTPOEHHI B CaMy CTPaHUIY, IO3TOMY OTYET
OoCTaéTrcs omHUM (aiioM, KOTOPHIM MOXKHO IepeciaTh.

I'paduk KpHBOH pacxoaoB

KpuBasi oTmaéTcsi BEKTOPHBIM YEPTEKOM - JHUHUS, OCH, IIKAThl C 3aCeYKaMMW M TOAIHUCSIMH,
MYHKTUPHBIE 3aCEYKH YPOBHEN 00eCTieYeHHOCTH. TOT caMbiii rpaduK, KOTOPHIM BCTABISIOT B OTYET,
TOJIPKO €T0 MOXKHO IIPABUTh KaK OOBIYHEBIN CIIOM.

YTO OTKIampIBaeTCs II0 TOPM3OHTAJIM, BHIOMpAETCS IapaMeTpoM - pacxon Q, miomamb XKHUBOTO
ceuenuss W unu cpemHssi CKOpocTh V. CKOPOCTh HYKHa TaM, T'le KPpUBYIO YUTAIOT HE pPajiu Pacxona,
a pagu pa3MbIBa, IOTOMY YTO JOIyCTUMAas Hepa3MbBIBaloIllasi CKOPOCTh IPYHTa CPaBHUBAETCS IIPSIMO
1o rpaduKy.

I'paduk UOET OTHENBLHBIM CIIOEM U B COOCTBEHHEIX OCSIX, II0 TOPHU30HTAJIM BEHIOpaHHAast BeJIMYNHA, I10
BepTHUKanu oTMeTka. COBMeIIaTh ero ¢ mpoduieM CTBOpa B OMHOM CJIO€ HeJlb3s - METPHI PACCTOSTHUS
1 KyOOMETpPH B CEKyHIy HECOIIOCTaBUMEI, 00Ilero Macintaba y HUX He cymiecTByeT. Ha muct oba
KJTagyTCSd MakKeTOM.

[ITar mxambl OTMETOK CTAaBUTCS B METP OJI HOPMATHUBHOTO YepTezKa, IIar IIKajbl pacxoma HOJb
O3HAYaeT OKPYTJIbe YHCila H0 pa3Maxy. CTBOPHE pacKIagbIBalOTCS B Psifl, KaXKIOHIH B CBOEM OJIOKE.

YpoBHU 00ecneueHHOCTH IPUXOOST PAacXodoM, a OTMETKa [JIs 3acedku 0epeTcss 0O0paTHHEIM XOOOM
10 TOM Ke KPUBOM, ITI03TOMY 3aceukKa JIOXKUTCS Ha He€ TOUHO, a He PAAOM. YPOBEHD BHe Mana3oHa
KPHUBOU IIPOIIyCKAEeTCs.

ITone kind B aTpubyTax pas3nudaeT 4YacTu depTexka - curve, axis, tick, mark, label. ITo Hemy
HacTpauBaeTcs ohopMIIeHUE.

6.02 ITo/IMTrOoH 3aTOIVICHUSI

PexerT IIOBEPXHOCTH OTMETKOU BOIHI U BI)IJIaéT KOHTYD 3aTOIIJIEHUSA U PACTP FJ'IyﬁI/IHbI.

OTMeTKy 3afaloT IpsIMO UM depe3 pacxopn. IIpu 3amaHuy pacxomoM oHa 6epéTcsi 0OpaTHEIM XOLOM
1o KpuBOU 0T 6.01, u 3TO TO caMOe ABUKEHNUE, KOTOPO€e Ha PYUYHBIX IIOCTPOEHUSAX PUCYIOT KPaCHOU
cTpenkoi. KpruBas nogaércs Tabmulled, pacxo YUCJIOM, IPUHSATAsA OTMETKA IledaTaeTCs B XKypHall.

HHCTPyMEHT oTHenéH oT 6.01 HaMepeHHO. Y Hero ApyTroi BXOI U APYTOHM HOTPeOuTe b, ¥ BHITIOIHATh
BECh PacyY€T KPHUBOM pafy OOHOTO IIOJIUTOHA He3a4yeM.

YpoBeHBb BOO/JIb PEKHM HE MOCTOSIHEH

BBepx 110 TeYEHUIO OH BEHIIIIE, U CPE3 BCEU IJIOMIaAM OOHOU OTMETKOU 3a/IMBAET OOJIMHY TaM, e OHO
HHUJK€e 3TOM OTMETKH, XOTS BoAa TyZa He moxoduT. [109ToMy ypOBHU IOJAIOTCS IIO CTBOPaM, M3 HUX
IMOOHUMAaETCSI IIOBEPXHOCTD BOMBI, ¥ TTyOMHA CYUTAETCS OT HEe.

Ectb gBa myTu. ['0TOBEIE YPOBHU JIMHUSAMU - OEPETCS BHIXO[ YPOBHH IIO CTBOpPaAM Ha KapTe u3
6.01. Mnu kemaeMbIl pacxop IO yKe IIOCYMTAaHHOM KPUBOM, U TOTHa IIONAIOTCSA CTBOPHL Ha KaprTe,
TabnuIla KPUBOM M YHCJIO, a IT0 KaXKOOMy CTBOPY OTMETKA HaXOOUTCSI OOPATHBIM XOMIOM.
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BTopo#t nmyTh oTBeYaeT Ha YacCTHIM BOIIPOC O KaTacTpodMUYeCKOM ClleHapuu. KpuBasi oT pacxoma
HEe 3aBHCHUT, OHa XapaKTepPUCTHKa CTBOPA, IMO3TOMY Ji000M pacxof, a He TOJIbLKO PACYETHHIH,
pexeTcsa 6e3 mepecuéTta 6.01. CTBOpP, Y KOTOPOTO PACXO[ BEHIIIEN 3a BEPX KPUBOM, IPONYyCKAETCS
C mmpepymnpexgeHueM, Belb KpHuBasd CTPOUTCA OO BepXa HpO(bI/IJ'IH, U BHIIIIE HEro OTMETKY B34Thb
HeoTKyna. Ecnu Takue clleHapuu HYXKHBI, ITOOHUMUTE BEPXHIOIO OTMEeTKy B 6.01, u KpuBas
MTPOMIOJIKUTCS C 3aIllacoM.

YepTEXKHEBIN CJIONM YPOBHEU IO KapThH He TOOUTCS, ¥ HEro IO TOPU30HTAJId PACCTOSHHE BHOOJIb
CTBOpa, a He KoopauHaTa. MHCTPYMEHT 3TO PacHo3HAET UM OTKa3hblBaeT C OObSICHEHUEM, KaKOM
BBIXO[ OpaTh.

Menkue nsiTHa OTCEKalOTCH II0 mioltanu. Ha paBHHHHOﬁ IIoriMe OOUHOYHLIE SYEUKHN HUKE yYpe3a
OarT Kpall, K Ppa3JINBy OTHOIIEHHWS He UMEIOIIHH.

CBSI3HOCTH C PYCJIOM He TIPOBEPSETCs, U 00 5TOM CKa3aHO B XXypHajie. 3aMKHYThIE TTOHUXKEHUS B
CTOPOHE OT PEKHU OCTAHYTCs B KOHType, Ha KapTe 3TO BUIHO.

6.03 UmnopT Tad/IML CTBOPOB

IIpeBparlaeTt TabJuily IPOMEPOB B CTBOPH C OTMETKAaMH B BEPIIHHAX.

CyllecTByIOIIHe IIPOrpaMMbl MOepzkKaT IIPodHuIb MapaMy pacCTOsSHHE OT Hadajla CTBopa H
abcomoTHasE OTMEeTKa, M 3a rodbl paboTH TaKux TaOIMII HAKallIMBAeTCsI MHOTO0. BBOOUTH HX
3aHOBO panu nepexoma B IMC He3aueM.

Ecnmu cTBOpPH yKe onudppOBaHbEl Ha KapTe, MOgaWTe UX CJIOeM. [IpoMeps! IATYT BOOJb HACTOSIINX
JIMHUM, ¥ PACCTOSHUE II0 CTBOPY CTAaHET PAaCCTOSHUEM BOOJb JTMHUM. CTBOP, /I KOTOPOIO JINMHUU
He HAIJIOCh, CTPOUTCS CXEMOM C IpeaynpexaeHrueM, TPOMepH! AJINHHEE TUHUN TPUKUMAIOTCS K €€
KOHIIY TOXe C IIpenynpexaeHueM.

Be3s c1ost TUHUYN reOMeTPUsi CTPOUTCS IPSIMBIMUA CTBOPAMHU 110 a3UMYTY U KHJIOMEeTpaxKy. ITO CXema,
a He ChEMKaA, ¥ Ha PAaCUYET KPUBOUM OHA HE BIMUSET BOBCE, KPUBOM HYZKHBI PACCTOSHUS BOOIb CTBOPA
1 OTMETKH.

BmecTe ¢ mpoduieM ImepeHOCATCS PacCuEéTHHEIE CBOMCTBA, €CIHM OHH B TAOIHIle €CTh, - TPAHUIILI
Y4aCTKOB, IIIePOX0BATOCTH U YKIIOH. be3 HuX BepHysach Ol TeOMETPHS, HO He PacuéT, ¥ KpuBasi o
BOCCTAHOBJIEHHLIM CTBOPAM Pa30IIlIack OB C MICXOOHOM.

6.04 IIpumep peku (aemo)

UHCTPYMEHT CTPOUT y4eOHYIO I[EIIOYKY CTBOPOB C M3BECTHHIM OTBETOM. [[OHMHA MMEET PYCIO U
OBe MOWMBI, OTMETKHU CTOSIT B Z BepIIuH. [10/15 y4aCTKOB, III€POXOBATOCTH, VKIIOHA U KUJIOMETpPaXxa
3alOJIHEHEL.

PyCHO U IIOMMBI UMEIOT Pa3HYIO IIIepOXOBATOCTh, IIO3TOMY Ha KpHBOfI BHUOHO, KaAaK BKJIIO4YAETCA
noima. [Jo OPOBOK pacxopd pacTET KPYyTO, a BHIIE IlepejioMa IoiiMa Ao0aBiseT IJIoIamb, HO
pacxopa nob6aBisieT Majo.

Kpome cTBOpPOB BHIHAOTCS Tabiuiia IpOMEPOB U MOBEPXHOCTD HOJIMHEL pacTpoM. Tabiuiia 5TO BXOf,
o 6.03, moBepxHOCTH BXOA 01 6.02, BeOb pe3aTh 3aTOIJIEHUIO HEeYero, IoKa OOJIUHA CYIIEeCTBYET
TOJIBKO JIMHUSAMMH.

HOBerHOCTb CTPOUTCA U3 Te€X 2Ke CTBOPOB, YTO U KPUBEIE, IIO3TOMY IIOJIMTOH 3aTOIIJIEHUA U KPHUBAAd
PacxonoB roBopsAaT 00 OOHOM OONMNHE, a HE O OBYX ITOXOXKHUX.

OTmenbHBIM BEIXOOOM HOET ITAJIOHHAS KpUBas, IMOCUUTAHHAS HANPSIMYI0 IO 3aJaHHOMY CTBODY.
Pacxoxmenue ¢ TeM, 4To macT 6.01 Ha 3THUX XKe CTBOPaX, €CTh OIMIKNOKa MHCTPYMEHTA, a He JaHHEHIX,
IIOTOMY YTO OTBET U3BECTEH 3apaHee.
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Kak npoBepsitb rpynmny

IMTocTpotiTe mpumep, mopaite CTBOPHl B 6.01 u cBephbTe TAOMUIy KPUBOM C 3TAJIOHHOM - OHU
00s13aHBl COBIIACTh. 3aTeM momaiTe TaOIuIly mpoMepoB B 6.03 BMecTe CO CJI0eM CTBOPOB AeMO, U
BOCCTaHOBJIEHHEIE CTBODEHI JIATYT IIOBEPX MCXOOHEIX ¥ JamyT Ty Ke KpuByio. HakoHel, nopmalite B
6.02 MOBEPXHOCTD MOIUHEI, KPUBYIO PACXOM0B M PACXOJ - IIOJIyYUTE KOHTYP 3aTOIIEHUS U TTyOuHY.

Yero B rpynmne noxa Hert

ITpoMepHl OTOENILHEIM CII0eM TO4YeK U cpe3 mpodunsa ¢ IIMP gns ctBopoB 6e3 Z. BaTumeTpus 3To
oTHesibHAsA 3afjada. BoccTaHOBJIeHUE OHA MEXAY IPOMEPHEIMU CTBOPaAMH BOOJIb PycJjia UMeeT CBOIO
AHU30TPOIINIO, ¥ O HET'O KPUBBEIE CHUTAIOTCA I10 IIOBEPXHOCTAM, I'teé MHO €CThb.

7. ®paKkTaJIbLHBLIH aHATH3

7.01 ®pakKTajgibHasi pa3MepPHOCTHb

HHCTPYMEHT CTPOUT KapTy (ppaKTalabHONW PAa3MEPHOCTH IMOBEPXHOCTH BapHMOTPaAaMMHBLIM METOOM,
POOHBIM OJiA HJIarMHa. B CKOMb3sIIeM OKHEe CYMTAETCS JIOT-JIOT BapHorpaMma II0 IlaraM OT OOHOU
oo N ssueek. Illar B ogHy SS94€MKy 3TO COCEOHUE TUYEUKH, IIar B YeThIpPe 3TO SYEUKHU Yepe3 TPHU.

ITo HaK/IOHY BapuorpaMMEI OIIpefessieTcsa ImokKa3laTenb Xépcra H. PasamepHocTs paBHa D = 3 - H.
Ha rnagkux guddepeHIMpPyeMBIX ydacTKax D OKO0Jio 2, Ha M3Pe3aHHBIX U IIYMHBIX - Onuxke K 3.
3HaueHus D amoT ypoBeHb U3PE3aHHOCTH, a epenanbl D moKa3ksBaloT rpaHuIlbl, UMU IIPOSIBIISIOTCS
30HHBI TEKTOHUYECKUX HapYIIeHWH, TpaHulLl 6JI0KOB U CMeHa XapakTepa pefbeda KpOBJIHU.

I'pup D cpa3y moxHO nogats B 1.04 U301mHuM U3 pacTpa U NOJIy4YUTh U30JIUHUU Pa3MEPHOCTH.
B pmonmonmHUTENBHBIX apaMeTpax IPegyCMOTpeHa BO3MOXKHOCTH 3anucarte H BTOPEIM KaHaJIOM.
I'mo6anbuble D u H 1Mo BCceli TOBEPXHOCTHU BHIBOOATCS B XKypHaJl.

Kak duTarte Kapry

AGcosmoTHEIE 3HaYeHUs D BazKHBI MEHbBIIIE, YEM UX Hepenagbl. JIMHEeNHLIN Tepenas yepes miIouanb
- IUHeaMeHT, KaHOuaT B TEKTOHUYEeCKoe HapylleHue. [T9THO TOBHIIIEeHHON D - 30Ha UHTEHCUBHOU
CKJIaf4yaTOCTH UJIM U3pe3aHHOro penbeda KpoBnu. OOIIMPHEIE POBHBIE IT0JIS HU3KOU D - CIOKOMHEIE
6s10KH. [17151 YTeHUsI MOXKHO IPUMEHHUTH OJHOKaHaIbHYIO IICEBOOIIBETHYIO CHMBOJIUKY C KOHTPACTHOM
MaJuTPON U Knaccudukaumen KBaHTUISIMU. [IJIs1 OTYETHOTO IJIaHa IO rpuny D CcTposaTCsS U30IUHUN
C mossicaMu MHCTpyMeHTOM 1.04, 1 30HBI HapyLUIeHN OKOHTYPUBAIOTCSA KaK U30THUIICHL.

BbiOOp OKHa U IIAaroB

Marnoe okHO (5-8 sTueek) IoKa3klBaeT MUKPOCTPYKTYPY U JIOKalbHbEIe HapylleHus, 6omnbinoe (12-20)
- pervoOHaibHBIEe 30HHL. [Ipu COMHEHUM MOXKHO IIOCcYuTaTh 0o0a u cpaBHUTHL. KonuuecTBo maros 4
IIOOXOOUT IOYTU Bcerga, a OoJbllle IIAroB HAa€T yCTOMYMBEE HAKJIOH, HO TOJIIle MUHUMAaIbHBIN
MacmTab, KOTOPHIM MeTon crnocobeH pa3nuuuThb. OKHO M IIaru OrpaHUYeHbl pa3MepoM TIpuia,
MHCTPYMEHT IIPOBEPSIET 3TO CaM.

PaGouuit HuKiI

KpoBna mmacrta m3 KpuruHra mnomaércsa B 7.01 ¢ okHoM 8, momydeHHBIM rpupg D upgétr B 1.04
HN301uHNH U3 pacTpa, KaHai 1, ¥ IoBepX CTPYKTYPHOTO IIJjIaHa JI02KaTCsS U30JIMHUYU Pa3MepPHOCTH
¢ nmosicamu. I'mo6anbHoe D U3 KypHasa - OOHO YHCJIO Ha IIOBEPXHOCTH, IT0 HEMY MO2KHO CPaBHUBATh
Y4YaCTKU MJIM IIJIaCThl MeXnOy coboi. PacTp moimkeH OLITh B METPUYECKON CHCTEMe KOOpOUHAT.
IleMOo-TTOBEPXHOCTH ITOOXOOSAT KaK €CTh.
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Kpoena: rnagkue BNoKWM W 30Ha HapyLueHWi KapTa (hpakTancHoW pazmepHocTm D = 3 - H
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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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ITapaMeTpsbI

I[TapameTp YTo 3amaéT ITo ymom4anuio / COBET
[MToBepxHOCTE (Pactp) I'pup penbeda unm 1060 TOBEPXHOCTH. -

ITonypaguyc OoKHa, sTYeeK Pasmep CKOJBb3AIIETO OKHA. 8

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

Kanamn BricoT (o1.) Kanamn ¢ oTMeTKaMu. 1

3anucate H (Jom.) Mo6aBuTh H BTOPEIM KaHAJIOM. BBIKJI

@®paxkrtanbHasa pa3MepHocTs [pup D (u H npu ranke). -

7.02 Box-counting Mmacku

Knaccuueckuii box-counting mns OuHapHBEIX MacokK. PacTp OuMHapusyeTcs IOpOroM (0OBEKT -
3Ha4YeHus OO0JIbIIEe ITOPOoTa), MackKa MOKPHIBAETCHA STYedKaMy yOBIBAIOIIETO pa3Mepa, HakiIoH log N
ot log(1l/pa3mep) maéT ogHy pa3MepHOCTh D Ha BCIO MackKy. JImHelHBIH 00beKT maéT D okomo 1,
IIATHO - OKOJIO 2, HU3pe3aHHbI€ KOHTYPEI 30H 3aMEIleHUuA UJIN BBIpa6OTaHHbIX IIPOCTPAHCTB JIOZKAaTCA
MexXkay. TOYHOCTh Ha KOHEeYHBIX MacKax nopsigka *£0.1, mosToMy MeTO[ IIPUTOOEH [/ CpaBHEHUS
MacoK MexXpny coboil, a He KaK abcojioTHass Mepa. Pe3ynbTaT BHIBOOUTCSA B JKYypHaJll BMECTe C
TabuIlel pa3MepoB U CYETOB M BO3BPAIIAETCS YHUCIOM D, KOTOPOE MOKHO HCIIOJIb30BATh HaJIbIIe
B Mopensax Processing.

Koeép CeprnMHCKOro: HaknoH 1.8928 (Teopua 1.8928) Kpweaa Koxa: HaknoH 1.254 (Teopua 1.2619), R?=0.999
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[TapameTp YTo 3amaéT ITo ymonuaHnuio

ITopor I'panunia «06beKT/HOH». 0.5
Kanan (Jom.) Kaumamn pacTpa. 1

7.03 Pa3MepHOCTHh IMHUH U I'PaHHUIL

HWHCTPpYMEHT cYMTaeT Pa3MEpPHOCTh KaXAoW JUHUM MeTomoM IUpKyns (PudappcoHa). JIuHuS
MTPOXOOUTCS XOPHAaMu yOBIBAIOWIETO pacTBopa, M HaAkKJOH log N oT log r maér D. Ilpsimasti maért
€IVuHUIYy, U3pe3aHHad JINHUAg - Oosbie. I[ToIUTrOHEI IIPDUHUMAIOTCA HapPpaBHE C JIMHUAMH, Y HUX
MepsIeTCSI BHEIIHEee KOJIbLI0 T'PAHUILI, MO3TOMY H3PE3aHHOCTh KOHTYPOB 30H M BOOOCOOPOB
cumurtaeTcs 6e3 IIpeIBapUTEJIbHOTO Mpeobpa3oBanusi. BEIX0M - Te )Ke 00BbeKTH ¢ monsaMu D u steps,
cpegHee D BeIBOmUTCA B XypHai. KopoTkue nuHUU ITony4aioT nmyctoe D. Merop mpoBepeH Ha
sTanoHax, KpuBas Koxa maéT 1.262 npu Teopetudeckux 1.2619.

,]:[I/Ial"HOCTIfIKa CriIaXMBaHHsI H30JIMHHUM

IlepecrnazkeHHLIEe HU30JIMHUN TEPSAIOT M3PE3aHHOCTh, U D mamaeT K emuHuiie. [Iopsamok pabOTHI
Tako¥. M30MMHUYM CTPOSITCS OBaXKObl, 6€3 CriIaxkuBaHWS W C pabouuMu ImapaMeTrpamu, 00a CJios
MIPOTOHSIOTCSA Yepe3 MHCTPYMEHT, cpedHue D uM3 XypHaja cpaBHHBalTcsa. [lageHue Ha COTHE -
odpopmrnenue, popma coxpaHeHa. [lajeHre Ha HOecCsATHE - CrilakK¥WBaHUE pal3pyllaeT I'eOMeTPUIO
TIOJIsI, ¥ CKPYTJIeHHEe CTOUT OCJIa0UTh UK OCTAaBUTh TONBKO meHcudukauio. I1o mosmo D B atpubyTax
MOZKHO HalTH ¥ KOHKpPETHBIe TUHUY, II0OCTPafaBIIle CUIbHee IIPOUNX.

IIpyrue npuMeHeHHs1

WHCTpYMEHT HyKeH TaM, I'Ie U3BUJIMCTOCTH JIMHUU AO0JIXKHA CTATh YHUCIOM, - 9TO U3PE3aHHOCTH
KOHTYPOB 30H B IIJlaHEe, CpaBHEHUE [OeTaTbHOCTH OIMU(POBKU IpaHUI] U3 Pa3HBIX UCTOYHUKOB U
KOHTPOJIb TeHepaIn3aliy IIPU IMOAT0TOBKE MeIKOMAacCIITaOHbIX TIJIaHOB.

[TapameTp YTo 3amaét ITo ymonmgaHuio

JInaun JIluHeNHbIN CI0U (M30IMHUY, KOHTYPHI). -
JIvHum ¢ pa3aMepHOCThI0 Te XKe nuHuU C nonsaMu D u steps. -

7.04 Pa3MepHOCTh MHHKOBCKOIO (BEKTOPbI)

Box-counting HamnpsMyio IO BeKTopaM, 0e3 pacTepu3lanuu. JIMHUM U TpaHWUIBl IOJIMTOHOB
IIOKPHIBAIOTCS CETKOM yObIBalolllero padMepa, u HakjoH log N ot log(1/pa3mep) naét pa3MepHOCTD
MunkoBckoro. [IpssMas MuHNSA U rIagkKas rpaHUlla JaloT D OKOJIO eOWHUIILI, pedHas ceTh - 1.1-1.5,
CUJIbHO K3pe3aHHas OeperoBas nMuHUA - 0o 1.3 u Bruime. Kaxnrii 06beKT monydaeT nonsgs D mink
u D r2 (xayectBo jor-mor amnnpokcumaiuu, Huxe 0.85 olieHKe [OBEPATH Henb3s). OTOENBHO
CYUTaeTCsI YU BBIBOOUTCS B XypHail D ciosg Kak eOUHOTO0 MHOXKecTBa. [l pPeYHOU CeTH 3TO
pPa3MepHOCTh CEeTH LIETMKOM, U OHa 3aKOHOMEPHO BBIIIEe Pa3MEPHOCTH OTAEIBHBIX PYKaBOB.

Mertop gononHsaeT nupKynab u3 7.03. LIupkyns MepseT U3BUINCTOCTh OOHOM JIMHUYN, MUHKOBCKHUH -
3aM0JIHEeHUE IIJIOCKOCTH HabopoM 00BeKTOB. Pa3aMepHOCTh BO3BPAIllaeTCs ¥ YHUCJIOBBIM BBIXOIOM AJIST
mopersiel Processing.

[TapameTp YTo 3amaéT ITo ymonmyanuio

JIMHUY WY TTOJIUTOHBI BeKTOpHLIH CJIOH, ¥ HOJTUTOHOB -
6epyTCcs Komblla TPaHMUII.
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[TapameTp YTo 3amaéT ITo ymonmuanuio

KonuuecTBO pa3MepoB CETKHU KonmuuecTBo CcTymeHey, 8
(K) (Oom.) cnuikoM 6ombinoe K yBogut
SYeUKHN HUXKe OEeTalIbHOCTH
JIMHWY U 3aHuxKaert D.

CoBuros ceTKH Ha pa3Mep Cny4daliHble CMELIeHNs, 3
(Oom.) OepéTcst MUHUMAJTbHOE
ITOKPRITHE, IIPUBS3Ka K CETKE
CHUMAETCS.
®akTop yminoTHeHu (Iom.) [ITar BEIOOPKM BOOJIb 0.5

CEerMeHTOB B JOJIaX s4elku, O -
TOJILKO BEPIIHHBI.

7.05 IIpumep njisi ppakTayioB (HemMo)

UHCTpYMEHT co3maéT yuebHbEle 00BEKTH [Jid BCcel (ppaKTasibHOM T'PYHIEL - BETBAUIYIOCS PEYHYIO
ceThb C mojieM order, TO eCTb C MOPSOKOM IIPUTOKA, IIOJIMTOH BogocOopa ¢ M3pe3aHHOM IpaHUIEen
¥ OTAENbHYI0 0eperoBylo JIWHHUIO, IOCTPOEHHYI0 CPEOIUHHBIMU CMeIeHUsIMU. PeKu MOXKHO IIOJAaTh
B 7.04 u moyy4YuTh pa3MepHOCTb ceTH. beper u rpanuly Bomocbopa - B 7.03 u 7.04, u cpaBHUTH
LUPKYIb ¢ MUHKOBCKUM. Bomoc6op pacTepusyeTcs MITaTHLIM MHCTPYMEHTOM U CIIYKUT TPUMEDPOM
onsa 7.02.

I[TapameTp YTo 3amaéT ITo ymomgaHuio

OxsBat [Inomans resepanuu. -
3epro I'CY (Hom.) IloBTOpsiemocTs mpumepa. 1

8. O0OMeH DaHHLIMH

I'pynna cobupaeT MHCTPYMEHTHI 00MeHa C mporpaMMamu, KoTopele pabortatoT He B ['MIC. Cetiuac
970 LandXML - o6meHHBIH (hopMaT mporpaMm 06paboTKH TaXeoOMeTPHUYECKON ChEMKHU M MOPOIKHOTO
npoekTtupoBaHusi. Cxema 1.2 pmepxkutca ¢ 2008 roma u moOYTHM He MeHSIach, IO3TOMY aiisn,
3anMCaHHBIM OOHON IIPOTPaMMOM, YUTAETCS OCTAJIbHBEIMU.

WHCTPYMEHTHI I'PYIIIIEI HEUTPAIbHEL K comepkuMoMy. OHHM MEePEHOCSAT TOYKH, JINHUY, IOBEPXHOCTh
¥ TPACCy CO CTBOPAMH, a YTO 3TO 3a 0OBHEKTHI IT0 CMBICITY, PeIllaeT MOIb30BaTe b,

8.01 ITpuasars LandXML

HHCTpyMeHT uuTaeT oOMeHHHN ¢ain LandXML. B saTom ¢popmaTe OoTHAIOT pe3yIbTaT IPOTPaMMEI
o6paboTtku TaxeoMmeTpuueckoi cbeéMKH - Credo, Trimble Business Center, Topcon Magnet, Leica
Infinity, Civil 3D, Bentley. Cxema 1.2 gepxurcsa ¢ 2008 roga u modTy He MEHSJIaCh.

ITo 9TOT0 MHCTPYMEHTAa JaHHbIEe U3 TaKUX ITPOTPaMM IIPUXOOUIIOCE IPUBOAUTD K TabuiiaM BPy4YHYIO.
CtBopsl ¢ nukeTamMu B QGIS He yuTan HUKTO.

Y10 uMTaeTrcsa

Paszpen datina YTo 3T0 Brixopm

CgPoints TOYKU CHEMKH C UMEHEM, TOYEYHBIU CJIOM C OTMETKaMU
KOOOM U ONMCaHUEM

PlanFeatures MMEHOBaHHbBIE IMHUHU C KOJaMH JIMHEUHBIU CJIIOW C OTMEeTKaMu

Surfaces TPUAHTYJIALUA CJIOM TPEXMEPHEIX I'PaHeln
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Paspen ¢gatina YTo 3TO Brixopn

Alignments Tpacca C IUKeTaxeM JIMHEUHBIU CJIOU C HadajioM
NUKeTaXKa U OINHOU

Profile MIPOOONbHEIN TPOGUITH JIMHHUS TPACCHI C OTMETKaMU M3
npodunsa

CrossSects CTBOPEI JIMHUY TIOMEPEK TPACCHL C
OTMEeTKaMu

Brerxombl HeoOs13aTenbHble. CHUMUTE HEHYXKHEIE, (halii BCE paBHO pa30upaeTcs OOWH pPas.

I[ToBepXHOCTh BBEIMAETCS TPEXMEPHBLIMHU T'PAHSIMH, a He MeIlleM, M 9TO CIOeJlaHO HaMEepPeHHO - TaKOou
crou cpa3y npuHuMaeT UHCTPyMeHT 4.06 Ilepecedyenue TIN ¢ pa3pe3om. CTBOPHI JI0XKaTCId Ha
MECTHOCTb IIOIEPEK TPACCH, ¥ TaKylOo IUHHUIO C OTMETKaMHU IIPUHUMAIOT UHCTPYMEHTHI I'PYINIH 6.
I'mgposorusi pexk.

KapacTtpoBrle y4dacTKu, TPYOOIIPOBOOHEIE CETH, MOPOXKHBIE OOBEKTHI, IIOJIEBHIE U3MEPEHUS U
MeJKeBble 3HaK{W He YUTAIOTCA HaMepPeHHO. DTO YyXKue NpemMeTHhe 06/1acTH, U NMOOOepKaTh UX
HaIOJIOBUHY 3HAYUT obOellaTh TO, 4Yero HeT. HailimeHHbIe B (aliie, OHM EePEednCIIAIOTCSA B KypHae.

ITapaMeTpsbI
[TapameTp Yrto 3amaérT ITo ymonm4gaHuio / COBET
@atin LandXML BxopgHoit ¢atin. -
B daiine cHadana ceBep, 3aTeM [lopsOoK 4YKCeN B 3allCH BKJIIOYE€HO
BOCTOK TOYKH.
Cucrema KoopauHaT ITycTo - 6epétcs u3 ¢daiina, a IyCTO
IIPpU €€ OTCYTCTBUM CUCTEMA
IIpoeKTa.
[JonyCK CIpSMIIEHUS KPUBEIX, Crpernka nporuba mnpu 0,05
M (zmot.) pa3bueHuM Oyr.

CTaHJlapTHBIe IJIEMEHTHI CXeMbIl

®aiin LandXML cocTouT U3 pa3fieioB BEPXHETO YPOBHSI. MHCTPYMEHT UHUTAET Te, YTO IIePEUHCIIEHEL
HUXKe, 1 OepET U3 HUX CIedyIolIee.

Units 3amaét equHuIel n3Mepenusi. YutaeTcst linearUnit, 3HaYEHUE TIEPEBOIUTCS B METPH. MeTp,
KWJIOMETDP, CAHTUMETDP, MUJUIMMETDP, MEeXOyHapomHei ¢GyT, GyT reome3mydeckod cvéMru CIIIA,
OIOMM, SIpO W MWJIS Pa3/IM4aloTCsl MHOXKUTENSIMH. Pa3mena HeT - ynciia 6epyTcsi KakK eCTb C
IpenynpexneHueM.

CoordinateSystem 3apaért cuctemy KoopguHat. YUTAIOTCS name M epsgCode. Kom mepekprIBaeTcs
CUCTEMOM, 3aJlaHHOM B ITapaMeTpax UHCTPYMeEHTa.

CgPoints cogepXKUT TOYKH CHEMKH. Y KaXKI0U CgPoint YUTAIOTCS aTPUOYTHI name, code, desc ¥ TEKCT
3JIeMeHTa C KoopouHaTaMu. Ilap B TEKCTe [IBe UJIM TPU - CEBepP, BOCTOK U MPU HAJIMYUM OTMETKaA.

PlanFeatures comepXuT MMeHOBaHHLIE JIMHUU. Y PlanFeature YHUTAIOTCS name U desc, & T€OMETPUSI
cobupaeTcs u3 CoordGeom - 97IEMEHTOB Line, Curve, Spiral 4 IrregularLine C PntList2D ¥ PntList3D.

Surfaces coOepzXKHUT TPHAHTYISILHIO. B Definition YMTAIOTCS Pnts C 3JIeMEHTaMH P, Y KaxXXOoOro
aTpubyT id ¥ KOOPOUHATHL B TEKCTE, U Faces C 3JIEMEHTAMHU F, TTle CTOST TPHU CCHIJIKW Ha id. I'paHsb C
aTpubyTOM i="1" CYUTAETCS CKPBLITOM U IIPOITYCKAETCS CO CIETOM.

Alignments cogepXuT TpaccChl. Y Alignment YUTAIOTCS name, desc, staStart ¥ length. BHyTpu nmexat
CoordGeom C TOM 3XKe reoMeTpuel, YTO y JIWHUH, Profile C IPOJONBHEIM IpPOduUIEM MU CrossSects CO
CTBOpPaMHU.
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Puc. 32: Jemo-peku ¢ nmopnucaMu D mink mo pykaBaM: IIOYTH TJlafiKie pPyKaBa [al0T 3HAYEHUS
OKOJIO €eQUHUIIEI, CETh LIEJINKOM - BHIIIIE.

Profile maét mpomosbHEIH IPoduias. YuTaeTcs ProfAlign C 3JIeMeHTaMH PVI, B KaXKOOM MHapa MHUKeT U
oTMeTKa. [Ipu OTCYTCTBUU ProfAlign YHMTAETCS ProfSurf C PntList2D, TOe Maphl UAYT IOOPS.

CrossSects maét CcTBOPHL. Y CrossSect YMTAIOTCS sta M name, BHYTPH JiexKaT CrossSectSurf C
MMEeHEM IIOBEPXHOCTH CEeYeHHS, a B HUX CrossSectPnt C Iapo¥l cMeIlleHHME U OTMeTKa. JTa Iapa
He IIepecTaBIIIeTCs IIPAaBUIIOM «CHadaja CeBep», IMOTOMY YTO IIPABUJIO OTHOCHUTCS K TOYKaAM Ha
MECTHOCTH, a 3[IeCh CMellleHre U OTMEeTKa.

Pa3mentl Parcels, PipeNetworks, Roadways, Survey, Monuments M ITpoune He unTaloTcs. HalimeHnubie B daiine,
OHU IEePEYHUCISIIOTCS B XKypHajle C KOJIMYeCTBOM BXOXKIOEHUH.

ITo/is1 BEIXOOHBIX C/I0EB

Cnoit ITone YTo B HEM
Touku CHLEMKM hame UM TOUYKU U3 darina
code KOJ CHEMKHU
desc oIrcaHue
z OTMETKa, IIyCTO IIPU €€ OTCYTCTBUHU B (aiine
JInuum name UMSA JINHUU
desc oIlrCaHue, a IIPU ero OTCYTCTBUM UMS Habopa TUHUMN
npts KOIUYECTBO BEPUINH
IToBepxHocTh  surface UMSI ITIOBEPXHOCTH u3 daiina
tri HOMEP I'PaHU BHYTPHU ITOBEPXHOCTH, C EOUHUIIEI
Tpaccel name UMS TPacChl
desc oITHCaHue

sta_start nmuKeT Havyana TPACCH
length m pnunaa, 00BABNIEHHAS B daiie

ITpoduns align UMS CBOEM TPacCCH
npts KOJINYEeCTBO OTMETOK
CTBOpH align UM TPacCH
sta IHUKEeT CTBOPa
name UMs cTBOpa u3 (atina
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Crnon TTone YTo B HEM

surf UM IIOBEPXHOCTU CE€YEHUA
npts KOJIM49EeCTBO TOYEK

InuHa Tpacce 6epeTcs 0ObIBIEHHOM B (hatine, a He U3MePSIeTCS 110 JIOMaHOM, Beb Ha COPSIMIIEHHBIX
KPHUBBIX 3TH [IBE BEJIMYUHLI PACXOISTCS.

Y Touku 6e3 OTMETKHU IIOJIe Z OCTAETCH IIYCTBHIM, a B T€OMETPHUH CTOMUT HOJb. [lycToe moie 3To
OTCYTCTBHE U3MEPEHUs, HOJIb B TEOMETPHUH 3TO TpeboBaHue ¢opmaTa CIIos.

Kaxmprit 00BbEKT CII0sT ITOBEPXHOCTU 3TO OOMH TPEYTOJIbHUK. Y OOHOTO CTBOpa B daiine ObIBaeT
HECKOJIbKO ITOBEPXHOCTEM CeuYeHHUs, 3eMJII W NPOEKT, W KaxKgas HAaE€T CBOIO0 JTUHUIO CO CBOUM
3HaueHueM B mojie surf.

IMopsAmOK KOOpAHHAT

B cxeMe Touka 3ammcaHa KaK «CeBep, BOCTOK», TO eCTb Y paubile X. YacTb mporpaMM IIHIIET
HaoOOPOT, W IEePEenyTaHHLIN MMOPSIIOK HaéT 3ePKalIbHLINA MOBOPOT IUIOIAAKU. Ha y9acTKe B COTHIO
METPOB TAKOMW IIOBOPOT 3aMETHUTh TPYIOHEEe, 4YEM KazKeTCH.

[TosToMy MHCTPYMEHT IedaTaeT B KypHaJ 0OXBaT NPOYUTAHHOT0. CBEPhTE €ro C oxXugaeMelM. Eciu
KOOPZMHATH IOMEHSINCh MEeCTaMH, 3TO BUOHO II0 IIEPBOU K€e CTPOKeE.

EDTUHHAIIBI H3MEepPeHHs

Egunauiel 6epyTcs U3 3arojioBKa (aiina ¥ mepecuuTHBaOTCSI B MeTphl. Paiin B pyTax untaeTcs 6e3
enuHOM ommOKY U 6e3 mepecdéeTra man 65l OTMETKH BTPOE MEHBIIIE.

HOSTOMy OTCYTCTBHUE €OUHHI] B (bafme IIommagaeT B IIPeaylpexXOeHNsi, a HEN3BEeCTHOE Ha3BaHHE
€OUHUILBI HE TOJIKYETCS Hayramn.

MexnyHaponHbIt GyT U QYT reome3udeckoit cbemku CIIIA pa3nuyaloTcs B IIIeCTOM 3HaKe, U B patine
OHM Ha3BaHHI HO-pa3HoMy. O6a MepPeCcUYUTHBAIOTCSI CBOUM MHOXKUTEJIEM.

Kpussbie

Tpacca B ¢aiijie COCTOUT M3 HPSIMBIX, KDYTOBHIX KPHUBBIX U II€PEXOOHHIX. [IpsiMasi IIepeHOCUTCS
KaK eCTh, KPyroBasi KpuBasi pa30uBaeTCsi JIOMaHOM 0 3aJlaHHON CTpenke Imporubda, a KOHITL OyTH
CcTaBsITCS TOYHO. [TepexomHasi KpHUBasi 3aMeHsIeTCsI XOPI0H, ¥ KOJIMYEeCTBO TaKUX 3aMeH IIeYaTaeTcs
B 2KypHAaJI, Ha HUX JIJIMHA TPACCH 3aHUKEHa.

KpI/IBaH 0e3 OEeHTPa TOXKe 3aMeHAdeTCd XOpJIOfI. ITo ogHUM KOOpOMHATAM Ha4alla U KOHIla OAyra He
BOCCTAHABJIMBAETCs, XU yraabIBaTh eé He3ayeM.

CTBOpPBI Ha MECTHOCTH

HOHepe‘-IHI/IK B (baﬁne 3alaH ITMKETOM M IIapaMH «CMeEIlIeHHue, OTMETKa». I/IHCTPYMGHT CTaBHUT €T0
Ha MECTHOCTBb - HaXOOUT Ha TPacCCe TOYKY 3aJaHHOI'O IIKMKEeTa U OTKJIaAblBa€T CMEIIEeHUA nonepéK
X0Oa, IMOJIOZKUTEJIBHEIE BIIPABO. B BepIIMHaX JIMHUU CTOAT OTMETKH.

Ecnu y Tpaccel B (aiifie HeT reoOMeTPUM, CTBODHI IIPOIYCKAIOTCS C COOOIIEeHHeM O KOJIUYeCTBe
IIPOMYIIEeHHLIX. BEIMaTh UX B YCJIOBHEIX KOOPOHUHATAX PAMOM C OCTAJIbHLEIMH CJIOAMU HeJb3sl, OOUH
CJIO¥ OKa3aJics Ovl Cpa3y B ABYX CHCTeMaX KOOPOHUHAT.

8.02 3anucarr LandXML

HUuctpyMmeHT cobupaert daitn LandXML u3 cnoés npoekTa. Takou ¢aiin oTkpriBatoT Credo, Trimble
Business Center, Topcon Magnet, Leica Infinity u Civil 3D.
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YTO0 3anuChIBAETCs

Bxon YTto yxomuT B darin

Touku CbEMKU CgPoints c umeHeM 1 KOIOM U3 BEIOPaHHBIX
noneu

JInaun PlanFeatures c mmeHeM U3 BEIOPAHHOTO 10T

I[ToBEPXHOCTH: CIION TPEXMEPHEIX I'PaHen Surfaces, TpeyroibHUKaMHU

Tpacca (omHa MTUHUS) Alignment ¢ nukeTaxeM U IPOAOTIbHBIM
npoduieM 1o oTMeTKaM BEPIIUH

CTBOPH (IMHUU C OTMETKaAMU) CrossSects nipu 3ajaHHOM Tpacce

Bxomwer HeoOs13aTeNnbHEIE, OepETcs To, uTo 3amaHo. daiii Bcerga IHIIETCS B MeTpax M IO CXeme,
TO €CThb CHauajla CeBep, 3aTeM BOCTOK. CHcTeMa KOOpAMHAT OePETCs y IePBOr0 3aJaHHOTO CJI0S U
3amnuckiBaeTcsa kogoMm EPSG.

CTBOpHI M Tpacca

CTBOpBI 3allMCHIBAIOTCA TOJIBKO BMeECTe C TpaCCOfI. CwMellleHHEe TOYKH CTBOpPa CYHMUTAETCd OT OCH,
u 6e3 ocu ero HEeOTKyda B34Th. CwMellleHre BBLIXOOUT ITOJIOKUTEJILHBIM CIIpaBa IIO0 XOOy TpPAcCCHI,
OTPpHUIIATEJIbHBIM CJIEBA, KaK IIPUHATO B I[OpO}KHOI;I IIPAKTHUKE.

IMukeT cTBOpa 6epETCs M3 BLIOPAHHOTO I10JIs1. Be3 IoJst OH BRIYUCISIETCS KaK CPeOHUH TUKET BePIINH
JIMHUHU, CITPOEIMPOBAHHLIX Ha TPACCy.

I'paHunbI

rpaHBIO IIOBEPXHOCTHU CHUTAETCs TOJIBKO TPEYIOJIbHUK. ITonuroHEI C OPYTUM KOJIM4YEeCTBOM BEPIIINH
MIPOIYCKAIOTCS CO CYETOM B XKypHAJle, TPUAHTYIUPOBATh UX HA[O 3apaHee.

Criou B rpafiycax HHCTPYMeHT oTBepraeT. LandXML XpaHUT IJIOCKHE KOOPAUHATEI, ¥ I'PAdyChl B HEM
CTAHOBSTCSI OECCMBICIIULICH.

8.03 ITpumep LandXML (memo)

WUnuctpymenT nuitler Habop ¢daiinoB LandXML ¢ ogHOM M TOM K€ MECTHOCTBIO, 3alMCaHHOM IO-
pasHoMy. HyXeH oH myisa oBYX Beted. YToOk IPOBEPUTh UTEHUE HA MaTepHUase, OTBET 110 KOTOPOMY
VM3BECTEH 3apaHee, ¥ YTOOH! yBUAETh, KaK BEITTISAOUT (halji, IPUIIEOITNI U3 YyKOU IIPOTPAMMEI.

l'eomeTpus Bo Bcex daiyiax omHa. [BeHanIaTh ChHEMOYHBLIX TOYEK, OBE JIMHUU, ITOBEPXHOCTH M3
OBafIlaTU TOYeK, Tpacca manuHou 240 MeTpoB C KPYTroBOM KPUBOM, NPONONLHEINM NPOGUIbL U TPHU
cTBopa. PasnuyaeTcsa TOMbKO cioco® 3amucy, MO3TOMY pe3yJibTaThl YTEHUS COIIOCTABUMBI MEXMOY
coboii. ITpoyuTariTe m00LIe OBa (aiijia ¥ CPAaBHUTE - PACX0XKOEHUN OLITh HEe TOJXKHO.

BapuaHTshI
daun YeM oTnu4daeTcs
landxml_base.xml MeTpHl, KOOPAUHATHI CEBEP-BOCTOK,

IIOBEPXHOCTh TOYKAMHU U I'PAHAMHU. OJIHa T'DaHb
IIOMEe4Y€eHa HeBPIJII/IMOfI 1 B YTEHHE He I/I,E[éT.
landxml east first.xml KoopamHaThl 3amrcaHbl BOCTOK-CEBED.
YuTaeTcsi BEPHO TOJILKO CO CHATHIM (hJIakKKOM
IIOPAOKa KOOPpOWHAT.
landxml_imperial.xml @OyTHI, TEOOEe3NYEeCKUY aMepPUKAHCKUN.
IIpoBepsieT mepecyéT B METPHI.
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Qaun YeMm oTuyaeTcs

landxml _no_units.xml Bes paspmena egunuil. Yucna 6epyTcs Kak eCTh,
B JXXypHaJI UOET IpenynpexaeHue.

landxml_no _crs.xml Bes cuctemrl kooppuHaT. CJI0HM HOIy4aloT
CUCTEMY IIPOEKTaA.

landxml points only.xml IToBepxHOCThL TOYKaMU 0e3 rpaHei.
Tpuanrynsuuu B daiinie HeT.

landxml_breaklines.xml I[ToBepXHOCTD 3agaHa OOHUMU OPOBKAMH.
YuTaeTcss TMHUSIMHU, ITOBEPXHOCTD HE
CO37aéTCs.

landxml_spiral.xml Tpacca c nepexonHoOl KpuBou. Kpusas
3aMeHsIeTCS XOPH0oHM CoO CYETOM B XKypHaIl.

landxml_survey_points.xml Touku 6e3 oTMeTKH, ¢ aTpubyTtamu olD u
pntSurv BMecTo UMEeHH U KOfa.

landxml_plain_align.xml Tpacca ogHoI IpsiMoii, 6e3 mpodunsa u 6e3
CTBOPOB.

OTKyI[a B35ThI HAIIHCAaHHUSA

BapuaHTH 0TBEYAlOT TOMY, YTO IIPOrpaMMbI ITUIIYT Ha fejle, a He IpUuAyMaHbl. @yTH 1 IOBEPXHOCTh
omgHUMHU TouKamu 0e3 rpaHei BeirpyxkaeT Civil 3D, y Hero pexwuM BHTPY3KH ITOBEPXHOCTHU TakK
¥ Hal3beBaeTcs. IToBepxHOCTL omHuMMH OpoBKamu muinet Trimble Business Center, korga oTmaéTt
TPacCy MOBEPXHOCTHIO IO OpoBKaM. [IOpsAmOK KOOPOMHAT B CXxeMe He 3aKpeIliéH, Io3ToMy dain
Cc o0paTHHIM ITOPSIOKOM BCTPeYaeTCs PeryiaspHo. Pa3men eOuwHUIl M CUCTeMa KOOPOMHAT II0 CXeMe
Heo0OsI3aTeNbHHEI.

Yero B HaOOpe HET - TOYHOTO BOCIPOMU3BENEHUS BHITPY3KHM KOHKPETHOH IIpOorpaMMEl. [IJis 3TOTO
HYKHBI HacTosIIre ¢hakIbl 0T KaXKI0W U3 HUX, M KOTHa OHU IIOSIBSITCS, HAOOP MOIIOIHUTCS.

IMopsimok padoThI

Hanumiure ¢aiine B nanky, nogaiTe ux no ogHoMy B 8.01 IIpunasares LandXML u cBepbTe XKypHa
¢ Tabnunei Brimie. 1715 ¢atina ¢ o6paTHEIM ITOPSIIKOM KOOPAMHAT CHUMHUTE (DIakoK IopsAaKa, MHavYe
TOYKHU yeOyT 3a 9KBaTop.

9. CoaBuKeHHus

I'pynma cumTtaeT medopMaliy 3€eMHOM ITOBEPXHOCTH IO OCEHaHUSAM pernepoB. PopMynbl B3STHI
n3 «YKazaHWU#M II0 3allUTEe PYOHUKOB OT 3aTOIUIEHHUS M OXpaHe moapabaThiBaeMBIX OOBEKTOB
Ha BepxaekamckoMm MmectopoxpaeHum» (I'M YpO PAH), pa3gmen 4. Illectras pemakius gns [TAO
«Ypankanuii» 1 YKazanus Tanumnkoro 'OKa 2024 roma B 3TOM 4YaCTH COBIIafaloT.

Ocepanue 6epéTca Pa3HOCTHI0O OTMETOK B peliepe 3a BEIOpaHHBIN MEepPUO, a He BRIUUTAHUEM [OBYX
rpunoB. Pa3HOCTh B pelepe TOYHAs, a y KaX[OOTO Ipuaa CBOS OIIMOKa WHTEPIOJISALWY, M IIPU
BEIYMTAHUY OHU CKJIambIBaioTcs. K ToMy ke HaG0op pernepoB OT IIUKIA K UUKITY MeHsieTcsa. [loaTomy
CHayaJsla CYMTAIOTCS OCelaHus B penepax, o HuM crpoutcs rpufg (1.02, 1.03 unu 1.12), u yxKe 1o
rpuny paboTaeT rpymnima.

Epunauiiel Te xke, 4To B 6a3e HabmomeHuii. HakmoH U ropu3oHTanbHas gedopMalus UOAyT B MM/M,
kKpuBu3Ha B 10~% 1/M. Paguyc KpuBuU3HH B KujioMeTpax paBeH 1000, genéHHoM Ha KpuBU3HY B 1076
1/m.

9.01 Hak/j10HBI 1 KPUBH3HA MO0 OCETaHUAM

I/IHCTp}TMeHT CTPOHUT IIO Ir'pUuny ocemaHuu PacCTpPEI HauOOJIbIIIeT0 HaKJIOHA, ero A3UMyTa, KPUBUI3HEI
BIOOJIb HAKJIOHA U I'YITaBHBIX KPHMBHU3H.
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Kak cuuraercs

Haxknon mo ¢popmyse 4.22 YKazaHUM 9TO Pa3HOCTb OCeJaHUM, OTHECEHHAS K pacCcTosiHUI0. KpuBu3Ha
no dopmyse 4.24 3TO Pa3HOCTh HAKJIOHOB COCEOHUX UHTEPBAJIOB, OTHECEHHAS K CpelHeN OjuHe
WHTEpBasa.

ITo rpuay pasHocTu OepyTCs He MO COCeNHMM sdYeiKaM, a Ha paccTossHvy Bba3bl pa3HOCTe#, Kak
MeXKay perepaMu. HakIoH cuuTaeTcs 0 OIBYM TOYKaM Ha IT0JIoBUHE 6a3bl B 00€ CTOPOHEBI, KpUBU3HA
110 TPEM TOYKaM uyepe3 06a3y. fddyelika Menbuye 6a3bl TOJILKO YTOYHSIET ITO0XKEHNE U Ha BEeJIMUYUHY He
BIUSET. JTO BaXXKHO. KpUBU3HA 110 S4e€rKe D M U 10 UHTEPBaly 15 M OTIMYaeTCsa B pa3bl, a JOIIYCKHU
3afaHb A1 15-MeTpoBOro MHTEPBAala.

®naxoxk IpuBOOUTH K 15-MeTPpOBOMY MHTEPBAJIy YMHOXKaeT HaKJIOH Ha (i, @ KPUBU3HY Ha (i (k.
Kpususna no n. 4.24 6ep€Tcs 10 HaKJIOHAM, yKe IMPUBEOEHHEIM K 15 M, 1 caMa OPUBOOUTCS eIlé
pas. IIpu 6a3e 15 M u MeHbIlle 06a KoadhdulmeHTa paBHL eIUHULIE.

KoadduimeHTH IEPETPY3KM HHCTPYMEHT HE IPUMEHSET. [IJI CyIIeCTBYIOIINX 00BeKTOB (haKTUIECKUE
medopmanyu 1Mo TpopUIBHEIM JIMHUSM CPaBHUBAIOTCS C omycKamMu 0e3 Hux (1. 5.4).

3HaK

Ocenanue B XKypHaJie HUBEJIMPOBAHMUS UOET PA3HOCTHIO OTMETOK CO 3HAaKOM MHUHYC, @ B BElTOMOCTSIX
medopMaluii Co 3HAKOM IITIOC. 3HAK OCEeTaHHsI OIIPEeesieTCs 10 JaHHBIM UJIM 3aaéTCs SIBHO, U
MIPUHSITOE pellleHue ImevyaTaeTcs B XKypHal.

KpuBu3Ha cuuTaeTCs Kak BTOPasi Pa3HOCTh OCedaHul, II0JI0KUTEIbHEIX BHI3. B IleHTpaIbHOU YacTH
MyJIbOBE OHa OTpPHIlaTesIbHa, ITIOBEPXHOCTL TaM CxKaTa. Y Kpas MyJbObl KPHBH3HA IOJIOKUTENbHA,
ITIOBEPXHOCTHh PACTAHYTaA. ASI/IMYT HAKJIOHa CMOTPUT B CTOPOHY POCTa OCedaHusd, K HEHTPY MYJIbIHEI.

CBepka ¢ TpopuIbHBIMH JTHHHUSIMHA

Ecnu 3apaunl Penepsl Ojisi CBEPKM, MHCTPYMEHT IIPOBEPSAET I'PUL 0 IPohunbHEIM nuHusM. [Tone
npodusi genut pernepsl Ha npoduny, Ilose mopsifka penepoB BLHICTpaUBaeT UX BIOJL JIUHUY, a
0e3 Hero penepsl UAYT II0 IOJI0KEHUIO.

ITo kaxpgoMy IPodMI0 HAKJIOHH M KPWBHU3HA CYMTAIOTCS OBAXKOHI, II0 3aMepaM B pemepax U II0
TPUOY B TEX JKe TOYKaX. BEIXOOaT mBa cjiosi. JINHUM WHTEPBAJIOB HECYT HAKJIOH CO 3HAKOM IT0 XOOY
mpoduss, Kak B BegoMoCcTH 6a3nl HaOmomenuii. ToukKy penepoB HECYT KPUBU3HY U pamuyc. B o6oux
CJI0SX PSAOOM CTOUT 3HA4YEHMeEe 10 T'PUAYy U PacXoxkaeHHUe, a CBOOHOE pacXoXeHUe ledaTaeTCs B
KypHail.

Bornbllioe pacxoXpgeHWe 3HAYUT, YTO TPHUL Cpe3aeT MYyAbAy MeXKOy OpPopuUIsaMu uiIm sderka
CITUIIIKOM KpyITHas. ToTga CTOUT B3SATh APYTYIO MOMETh HHTEPIIONSIINY WX YMEHbBIITUTE STYEHKY.

Baza nabmropmenutt YKK cunTaeT HakIOH U KPpUBU3HY 0e3 nIpuBegeHus K 15 M. YT0OOHI Yuciia CoBIIaIu
C Hell, cHUMUTe (PJiaXkOoK IIPUBEOEHU.

[TapameTp YTo 3amaéT ITo ymom4anuio

I'pup ocemanHuu PacTp ocemanuii 3a mepuoy, -
IIOCTPOEHHEIN II0 pernepam.

EpmHUIE ocemaHmil MuniuMeTphl UJIM METPHL. MUJIJIUMETPHI

3HaK ocemaHuA OmnpenenuTh N0 OAHHBIM, IIIOC 10 JaHHBIM
WU MUHYC.

Ba3sa pa3nocTei, M PaccTosinue, Ha KOTOPOM 15
OepyTcs pa3HOCTH.

[TpuBOOuUTH K 15-METPOBOMY KoaddunmneHnTs npuBegeHust oa

uHTEpBany (qi, qx) YkazaHui.

Penept! g5 cBepKU (TOUKH) Pemnephl npoUIBHEIX TUHUH. -

[Tone ocemaHus penepoB OcepnaHue B Tex XKe eOUHUIIAX -

U C TeM XK€ 3HAaKOM, 4TO Irpup.
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[TapameTp YTo 3amaéT ITo ymonmuanuio

[Tone npoduns LeneHue penepos Ha
npoduu.
[Topsamok BOOMIb TPOGUIA. I10 IIOJIOKEHUIO

HWwmsa penepa Ojis BeIXOAA. -

OOUH IPOdUIhL

[Tone nmopsimka perneposB
[Tone umeHu penepa

9.02 I'opu3oHTa/IbHBIE JedopManTuu

I/IHCTDYMGHT CYUTaeT TOPHU3OHTAJIbHEIE Jle(bOpMaLII/II/I, pacCTdakeHue " CxXKaTue, OBYMdA IIyTIAMMH.
PacTtsaxeHnue I/IJIéT CO 3HAKOM IITI0C, CXKaTue CO 3HaKOM MHWHYC, KaK B baze Ha6HIOI[eHI/IfL

OneHkKa 1o KPHBH3HE

TawMm, roe uHTepBabl He U3MepPSIoTCs, Hedopmanns olleHuBaeTca 1o dopmyiie 4.34 YkazaHul, € =
me-K-L. KpuBusua K 6epétcst us Brixoga 9.01. KoadduiimeHT me 3aBUCUT OT BEIMYUHBI KPUBUIHEI
U cuuTaeTcs o m. 4.27.

[nuHa monyMyJibabl L 3aa€Tcst YMCIIOM HMIK BEIYUCIIAETCS 110 TIyOuHE, KOTOPYIO 3amaéT I'lmydouHa
pa3padorku H, L = (ctg 6o + ctg v)-H. Yron monHeIxX coBuKeHuM y paBeH 55°. ['paHUYHBIHN yron 6o
paBeH 55° y MOCTOSSHHBIX I'PaHUI] BEIPaO0OTAaHHOT'O IIPOCTPAHCTBA U 65° Y BDEMEHHKIX U OIIUTEJILHO
OCTaHOBJIEHHBIX.

B pepakuuu Ykasauwuii 2014 roga BMecTo L cTosii uHTEpBas lo MeXKay TOYKaMu IIOJIyMYJIbOHL, ¥ Ta 3Ke
KpHBU3HA JaBaja gedopMaliuio IPpUMEePHO Ha IOPSIO0K MEeHbIIIe. ,]:[eI/ICTBy'IOI_LII/Ie PenakIuy Uy T L.
BapuaHnT c lo ocTaBnen mapamerpom dPopmMyiia OLEHKH I IepecyeTa CTaphIX OTYETOB.

Ilo H3MEpPEeHHBbIM HHTEePpBa/laM

Ecnu 3amans U3MepeHHbIe HHTEePBaJIbI, medopMalivs KaXAaoTro cuuTaeTcs mo Gopmyrne 4.27 Kak
OTHOCHUTEbHOE U3MeHeHUe AMuHEL. OIakoK MIpUBeIeHUsT YMHOXKAET €€ Ha (_&. Korpma 3amaH u pacTp
KPUBU3HEI, B KaXKOHIM MHTEPBAJI IUIIETCS OILleHKa B eT0 CEPeOuHe, a cpemHee pacxoxkpenue u CKO

medaTaloTCsda B XKYpPHaIl. Tak BUOHO, HACKOJILKO OII€HKA II0 KPHBH3HE TOOUTCA Ha 3TOM y4YaCTKe.

[TapameTp YTo 3amaéTt ITo ymom4aHuio
Kpususga (Brixon 9.01) PacTp xpuBu3He B 1076 1/M. -
dopmMmyJiia OLIeHKU HericTBytouire Ykazanus (L) L
unu pegakius 2014 roma (lo).
InuHa momymMynbar L, M OnuHa nonymynbgrl, O - Mo 0
riyouHe.
I'nmybuHa pa3spaboTtku H, m I'nybuHa mgist pacuéra L. 300
I'paxuita BEIpabOTaHHOTO IMocTosiHHadA (55°) unu OCTOSSHHAsd
IIPOCTPaHCTBa BpeMeHHas (65°).
HNuTepsan lo, m ([Jo.) HWuTepBan ois GopMyJibl 15
penmakuuu 2014 roga.
HN3mMmepeHHbIE HHTEPBAJIBI JluaMY MeX[ay COCEOHUMU -
(muHUN) penepaMu.
[Torme HaYanbHOU OJIUHBI HauanbHas anmHa, IyCTo - -
OYHa TUHUU.
[Tone Tekymen OauHEL IInuHa B TEKyILIEeM LIUKIIE. -
[TpuBoguTh K 15-MeTpoBOMY KoadduireHT nmpuBemeHus. oa

uHTEepBany (q €)
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9.03 IIpumep Myababl (IeMO0)

HHCTPYMEHT CTPOUT MYJIBAY OCEHaHus Hal IIPSIMOYTOJIbHOM BBIPAOOTKOM IO TUIIOBOM (DYHKIIMU
S(z) u3 Tabmuupel 1 Ykasanuii. HakjloH ¥ KpuBH3HA TaKOW MYJIbObl U3BECTHHI 3apaHee, ¥ Ha HeH
npoBepsaoTca 9.01 u 9.02.

BripaGoTKa CTOUT B IIeHTPe, AJIUHHOM CTOPOHOM C 3allafa Ha BOCTOK. [IpuMep paccuuTaH Ha IIOJTHYIO
mogpaboTKy, Korga pa3mMep BeipaboTKu He MeHbine 1.4H. Torma y MynbObl eCThb IIJIOCKOE THO, a OT
ero Kpas upgeT monyMmyiabga anuHoi L. Henomuyio mogpa®oTKy YKa3aHUs CUUTAIOT MHAYe, IeMO €€
He MOJieJIUpyeT U TOJIbKO npeaynpexpaaeT. OcefaHie B pacTpe MUIIETCS B MUJIJIMMETPax CO 3HaKOM
MHUHYC, KaK Pa3HOCTb OTMETOK, YTOOBI IIPOBEPSJICS U BLIOOP 3HaKa B 9.01.

K ocemanumio mpumep poGaBisgeT ckKopocTu. IIpemwbigyinuii Typ Oepé€Tcsi KakK Ta XKe MyJIbaa,
yMHOXKeHHasd Ha [0/10 mpenbigyniero typa, 3a Cpok MexKay TypaMH MyJbAa yriyOuiach
Ha OCTaBIIyiocs 4YacThb. CKOPOCTh OCemaHus MOET BTOPHIM pPacTpoOM B MUJIIUMETpax B Trof, CO
3HAKOM, KakK y ocefmaHus. Takoi pactp nomaercsa B 9.01 Tak ke, KakK oceflaHue, U JAaET CKOPOCTU
HaAKJIOHOB ¥ KPUBU3HHI.

TpeTuit BBIX0[ 3TO Penepsl ABYX MPOGUIbHEIX JINHUY 110 TNTaBHEIM cedeHusaM [-1 u II-II wepe3s mieHTp
mynbgrel. [lar penepos o ymondanuio L/10, kak B 1. 4.26.2 YKa3aHuii. ¥ KaxXmoro pemnepa ecTb
ocefaHWe TeKyllero Typa eta_mm, npepsifgyinero eta_prev_mm u cKopocThk rate_mm_y. [Ipu
TaKOM IIlare HaKJIOHBI U KPMBH3HA II0 pelepaM COBIaAaloT ¢ ¢opMylaMu YKazaHUM TO4dHO. [Ipu
rny6unae okoji0 357 M (L = 500 M) u ocemanuu 1 M oHM ITOBTOPSIIOT Tabnuiy 2 pegakuuu 2014 ropa,
KpoMe cTpoku z = 0.20. B Heli KpuBU3Ha HanedvaTaHa C oIIuOKOM, no hopmyne BerxoguT -0.450-10-4
1/m BMmecTO -0.630.

ITopsiZoK mpoOBepKH

IMocTporiTe mpumep u nomauTe pacTtp B 9.01, a pemepel geMo B CBepKy C IoneM eta mm.
PacxoxpneHue HaKJIOHA U KPUBU3HEL 110 TPULY C PellepaMU OOJIKHO OBITH MaJibIM. 3aTeM IlomauTe
KpuBU3HY B 9.02 1 cpaBHUTE OLIEHKY C YUCJIaMU B XypHaJle.

[TapameTp YTo 3amaéTt ITo ymonuyaHuio
I'nmybuna pa3spabotku H, m I'mybuHa, oT He€ 3aBucur L. 350
Inuua BeipaboTku D11, m Pa3mep c 3anmapma Ha BOCTOK. 1200
Mupuna BeipaboTku D12, M Paswmep c rora Ha cesep. 900
MakcuMasibHOe ocenaHue, M OcepaHue Ha JHE MYJIbOHL. 1.0
I'paHuIla BEIPAOOTAHHOTO 'parmunbl yroa 55° unm 65°. NOOCTOsSHHasA
IIPOCTPaHCTBa
[ITar penepos, M [ITar penepos Ha npodunsax, 0- 0

L/10.
Cpok MexXay TypaMu, Mec Bpemsa Mexpay npempigymum u - 12

TEKYIIIUM TYPOM.
Lo npegeloymero Typa Kakas wacts oceganust Obiia 0.9
(Oom.) yX&Ke B IIPEeOBIAyIIeM Type.
Pasmep suetiku, M ([o1.) fAyelika pacTpa, Menbye IIara 5

pernepos.
CK BhrIXOma (MeTpuuecKas) Cucrema KoopauHat npumepa. EPSG:32640
Kyna nonoxuts (0xBarT) CoBuraeT IIpuMep, pa3Mep He -

MEHSeT.

Tunuayubie CHUTyYdIIHH " pPeIllIeHus1
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YTo BUOHO

[TpuuuHa

Pemienune

KOHHGHTpI/I‘IeCKI/Ie «OBIYBU
T'Jla3a», KOHYCEI

YrnoBaTeie U30JIMHUU
(«OKTarOHBI»)

PanmvanbHble/BeepHBIE JINHUU B
IIyCTHIX yTjiax

N3onuuun IIepeceKarnTCd B
T'yCTBHIX MeCTaX

ITonmuroHsl OOHOTO IIBETA

KpUTHHT TOYHO MPOTSATUBAET
3HauyeHHe yepes
CKBaXXUWHLI-BEIOPOCHI (HAarret
0).

['pyObIii TPU: BEPIIWHEI
CTaBSITCS IO KPasiM STYEEK.

DKCTpanoisaius 3a nIpeaenaMu
OAHHBIX.

Pawnsiiie - criencTaue
CriIakKMBaHUS KaXXOOW JIMHUU.

ITo ymonm4aHUIO CIIOU
CO3TAETCS C OODHHUM CHUMBOJIOM.

3apats HarreT CO (0.2-0.4 oT
cuina, B abCOMIOTHRIX
enuHUIAX nucnepcuu). U/unu
BKITIOUUTDH CTiIa’kKMBaHUE TPUaa
B «2D Kriging».

YBenuunuth «CKpyTriieHue
JIMHUK>» 00 3 UJIM YMEHBIIUTh
pa3Mep S4Ye’KH B KPUTHUHTE.
Brmouuth «O6pe3aTh o
KOHTYPY CKBaXKUH» UIU 3a0aTh
MacKy 0Ope3KHu.

CrinaxuBaHue UOET II0 IOJIIo (B
«2D Kriging»). YBenuuuTh TaM
paguyc criaXkmBaHUS TpUaa.
3amaTh rpagyupoOBaHHYIO
cuMBoOJIuKy 10 ELEV _MIN.

IIpunoxenue. Isoliner 3a 15 MunyT

CBoHMX HAHHBIX HE HY2KHO. B KaXXmoM clleHapuy IIEPBHIH IIar CO3MaéT WX 3arpyzKaeT JaHHBIE caM,
IMO3TOMY IIPOUTHU MapPIIPYT MOXKHO Ha MyCTOM IIPOEKTE.

CricOK MHCTPYMEHTOB OJIUHHBIN, M 3TO ITyraeT IIPU IIepBOoM 3HaKoMcTBe. Haunute ¢ natu - 1.02,
1.04, 2.03, 2.13 1 4.01. OcranbHOe HaUOETCS caMo, Korfa YIPETECh B 3afaydy.

ITocme Kaxporo Ilara HAIIMCAHO, YTO MOOJIZKHO IIOJIYYUTBCSA. Ecnu IIOJIYYHUIIOCE OpPyroe, Hano
OCTaHOBUTLECA U paBOGpHTLCH, a He MOTHU OaJlbIIIe.

CueHapuu 1. Y MeHsI TOUKH

ITate MuryT. CKBaXKHHBI, ITPOOLI, 3aMepEHI, 1I00asd HeperyJasipHas CeTb HabJIIOOeHU .

IIar 1. 1.09 IIpumep ckBaxuH (meMo) MUHHUMYM - HUYEro 3aaBaTh He HYXKHO, BCE IIO
ymondarnuo. Ecnu y Bac eCTb CBOM TOYKH, HNPONMYCTUTe IHIar. [loayyumcs - TOYEYHBIA CJION B
IIPOEKTe.

IIIar 2. 1.02 2D Kriging (Touku - pactp) Munumym - Touku, Iloste 3HaueHusi, Pasmep
siuerku. OcTaibHOE 10 YMOJIYaHUI0. [101y4umcs - pacTp U CJIOM CTaHOAPTHOMU omuOKu. Orrubka
pacTéT TaM, Toe TOYeK MaJio, U CMOTPETh Ha He€ Hafo B IIEPBYIO o4Yepensb.

IMar 3. 1.04 HM301uHuH U3 pacTtpa MunumyMm - Pactp, Ceuyenume, CTHIb H30JIHHUH =
CtpykTypa / tunicomeTpus. CeueHue mnmogbepuTe Tak, YTOOH TUHUN OBIIO BUTHO, HO HE CIIJIOLIHAS
HITPUXOBKA. [losayuumca - W30JIMHUK C TONNUCSIMH U KOHTYPHBIE II0sCa, I'PaHUIBLl KOTOPHIX
COBIIAAlOT C JINHUSMHU.

Hamneie mo BKycy. 1.05 u 1.06 mmokaxyT, eCcTh I B JaHHLIX aHU30Tponusd, a 1.08 omeHUT MeTox
MePeKpPECTHOM TPOBEPKOM.

Cuenapuu 2. MHe HyXKeH peibed

I[IaTHaguaTh MUHYT. [ TTaBHEBIM ClIeHApUM - CTPOUM pefibed, TPOBEPSIEM €ro YHUCIaMU U yCTPaHsIeM
HaulgeHHoe.
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IIIar 1. 2.01 3arpy3ka IIMP nmo pamke Muuumym - UcTouHHK penbeda = GEDTM30, Pamka
3arpy3KH 10 uHTepecyoileir mectHocTu. GEDTM30 aTo Mopmens penbeda 6e3 jeca U IIOCTPOEK,
a y Copernicus GLO-30 BriCOTa CHATaA II0 BEPXyILIKaM, X1 TOPU3OHTAJIU 10 HEMY IOBTOPSIOT KPOHEL.
INoayyumcs - pacTp penbeda B CUCTeMe KOOPOUHAT IIPOEKTa.

IIar 2. 1.04 U301uauu U3 pacrpa Muaumym - Pactp, Cedenne 5 wiu 10 m. OcranbHOE IO
yMmorganuio. IToayyumcs - cno¥ ropu3oHTasnel. [laibille OH UIpDAaeT POJIb UCXOOHEIX HAHHEBIX, KaK
eciu OBl BaM HX Imepenaslu.

IIar 3. 2.05 Crok u akkymyiaanus (D8) Muunumywm - IIMP u3 mara 1. 3anonHeHre IOHUXKEHUN
0OCTaBbTE BKIIOUEHHBIM. [To/1yuumcs - pacTphl HallpaBIeHUN CTOKA ¥ HAKOIJIEHHOM ITIOMIIaaH.

IIIar 4. 2.06 PeuHass ceTb MHHUMYM - pPacTp akKKyMyqsmnuu u3 mara 3, IIopor BomocOopa B
siueriKax. HauHuTe ¢ THICAYM U IOO0epUTe TaK, YTOOHI CeTh BRITIIsSIfIENa ITpaBmonono0Ho. [Toayuumcs
- INVHUU BOJOTOKOB, HallpaBJIeHHbIe BHU3 10 TEYEHUIO, TO €CTh I'OTOBBIE TaJIbBETH.

IIar 5. 2.09 Bepminabl U aMbl MunumMyMm - IIMP u3 mara 1, Paguyc mOHMCKa B s4elKax.
INoayyumcs - TOYKM TOKAIbHEIX MAKCUMYyMOB C OTMETKaMMU.

IIIar 6. 2.02 3arpy3kKa TOIIOOCHOBHI II0 paMKe MuHuMyMm - Ta Ke Pamka. i3 OSM Gepure
IJIOIIaHbIE BOJMOEMEBI M CyXHMe PyCjla, a PeKH UM BepIIuHH He Oepure. OHM yKe MOCYUTAHBI 110
penbedy B marax 4 ¥ 5 U corjacoBaHH C HUM, a 3 OSM mpupgyT m3 OPyroro MCTOYHUKA U C
MaTpHUIled MOTYT He COBHACTh. [Toay4yumcs - 0o IsiTU CI0EB B rpyime Tomorpadus.

IIIar 7. 2.03 Topo2Raster (penabed U3 BeKTOPOB) MUHUMAaIbHEIN HaO0p BXOOOB:

e U30/1MHMH U3 IlIaTa 2 U I0JI€e BHICOTHI;

e TasrpBeru us miara 4;

e ToukHM BBICOT U3 IIIara 5 U IoJjie OTMETKH;

* O3épa u ype3 BoObI 13 Il1ara 6 u mojie OTMEeTKHU ype3a;

* Pasmep siuenku. OGPEHIBEI IOOANTE, €CIIH OHU €CTh B TOIOOCHOBE. IToyuumcs - HOBBIHM pacTp
penbeda, MIOCTPOEHHKIN M0 TUIIN3UPOBAHHLIM BEKTOPaM, a He M0 OTHUM T'OPU30HTAISM.

IIar 8. 2.12 HeBsi3Ka ropu3oHTaied npoTus [IMP MuuumMyM - [OpH30HTAJIHM U3 IT1ara 2, moJie
BbICOTHI, IIMP u3 mara 7. I[Toayuumcs - TOYEUHBIN CJION HEBsSI30K u oTuéT HTML. CMoTpuTe Ha
CcpelHee CMellleHre U Ha [O0JII0 TOYEeK, IIPOMaXHYBIINXCs OOJIbIIle YEM Ha IOJIOBUHY CEUYEHUS.

IIlar 9. 2.13 Iuaraoctuka treppacunra IIMP Muuumywm - IIMP u3 mara 7 u Ceuenue penbeda,
TO Ke, 4TO Ha Iare 2. [Toayuumcsa - UHOEKC IPUTSIKEHUSI OTMETOK K yPOoBHAIM. OKOJIO eTUHUIILI
O3Ha4aeT, YTO CTyIeHelU HeT, ABa U BHIIIEe O3Ha4YaeT TEPPACHUHT.

ITar 10. 2.14 CHsaATHe cTyneHeH (CriIaXWBaHHe C OrpaHMYeHHeM) HyKeH, TOJIBKO eciu
MpeabIAyIINi IIar Halén TteppacuHr. MunumyM - IIMP co crynensimu, CedeHue peiabeda,
HUrepanuit 50. [Toayyumcsa - WUCIpPABIEHHHIN penbed ¥ OTUET MO WM mociie. MHOEeKC MOKeH
OIIYCTUTHLCS K €OUHUIIE.

Ecnu xoTuTe IpoBepUTH He CBOM OAHHEIE, & caM MeTO[, 3aMeHUTe HepBeil miar Ha 2.10 demo-
penbed c bnaxkoMm OBpaxKHO-0a109Has1 ceTh. Torga NCTUHHASA II0BEPXHOCTh U3BECTHA 3apaHee,
¥ BUOHO, YTO UMEHHO TePSeTCs IIPU IocTpoeHuu. OBparu TepsSTCS IePBLIMU.

CBepHTh C UICTUHOM MOXKHO OByMs cnocobamu. HarisigHo - MOCTPOUTE U30JIMHUY 10 BOCCTAaHOBIIEHHOMY
penbedy C TeM Ke CedeHMEM U HaJIOXKHNTe WX Ha TOPU30HTANM Iiara 2 OPYruM OBeToM. JIMHUU
OOJIZKHBI JIeYb OPYI' Ha OpPpyra M BIIPpaBe pa30151T1/1c1, TOJIBKO Ha MaKYIIIKaX BHIIIE nocneuHeﬁ
TOPU30HTAaNU. YHUCIEeHHO - KalbKyIsITOP PacTPOB, BRIpaXkKeHNe «BOCCTAHOBIEHHBIM MUHYC UCTHUHA»,

U CTaAaTUCTHWKA Pa3HOCTU B CBOUCTBax cjosd. [Ipyu cedyeHUU 5 M OXHUIOAETCS CpelHeEe OKOJIO HYyJA

1 pa3bpoc mopsimKa MeTpa, a HauOOoJIbIlMe PacXoXKaeHus Ha BepIinHaxX. Eciu mo6aBuUTL B miar 7
TOYKH BEPIIKWH M3 IIara 5, PacCXoXOeHNs1 Ha MAKYIIIKaX 3aMEeTHO COKMYTCs, XU 3TO POBHO TOT OTBET,
3a4eM Tonorpa@sl DOOIUCHIBAIOT OTMETKU BEPIINH.
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Cuenapuui 3. MHe Hy2KE€H pa3pe3
Tpu MUHYTHI.

IIlIar 1. 4.10 IIpuMmep a1 pa3pe3a (meMo) MUHMMYM - HUYEro 3ajlaBaTh He HYXKHO, BCE IIO
yMmomuanuio. [Toaydyumcs - Habop cnoés B rpynne [Ipumep paspesa.

IITar 2. 4.01 Pa3pe3 nmo nuHuH MunHumyM - JIuausa pa3pe3a, [IoBepxHOCTH CBepxy BHH3,
BepTuKaabHBIH MacmITab. [Tosyyumcs - 4epTéxX pa3pesa B MHKEHEPHOM CHUCTeMe KOOPOWHAT,
C 0CSIMH, OTMETKaMH U II10JI0CaMU IIJIacTOB.

Kyma uaru ganabiiae

PyKOBOZICTBO OIMMCHIBAET KaXKObI MHCTPYMEHT IIOOPOOHO, C ITapaMeTpaM{ W OTOBOPKaMHU. 30eCh
HaMEpPEHHO HeT HY ONIMN, HU TEOPHH. 3afada CTPAHHUILI MPOBECTH Bac IO MOAYIIIO OOWH pas, a
He 3aMeHHUTh JOKyMeHTaIHIo.

IDanubie OpenStreetMap - © yuactHuku OpenStreetMap, ODbL. Matpuns Copernicus GLO-30,
GEDTM30 u Mapzen Terrain Tiles pacripocTpaHs0TCSI CBOOOTHO.

IIpunoxkenue. ITojisi 1eMo0-C/I0€B

CBopKka 11ojem Bcex reHepaToOpOB IeMOHCTPAIIMOHHBIX [JaHHKIX C eIUHUIIaMU. 3HaYeHU S IeMOHCTPAIIUOHHEIE,
U TaM, I'le Benu4nHa abCTpakKTHa, e QUHUITH YCIIOBHEL.

Brixoasbl rpynnsl «Tomorpadmsi»

Cnoit nuauli Peunasi ceTb (MHCTPyMeHT 2.06):

TTone Tun CMEBICII, eIUHUIILL

order nesioe nopsigok Ctpanepa
acc out OpoOHOe aKKyMYyJSIUs B 3aMbBIKAHUU 3BEHA, SUueeK
length m pgpoGHoe pnuHa 3BeHa, M

Croit monuronoB Bacceunsl (2.07) HecéT basin (Homep Oacceiina, 1emoe) ¥ area_m?2 (II0IMaab,
M2). Crnoit Touek BepuiuHbl (2.09) HecET z (BricoTa, M) U drop (IIpeBhIlIeHNEe Hal MUHUMYMOM OKHa,
M). Csiou TormoocHOBH (2.02) HecyT name 1 osm_id, BOOOTOKM AONOIHUTENEHO Waterway, BOGOEMEL
water, BepmuHH ele (BbicoTa, M), 06peIBE kind. Jemo-penbed (2.10) - pacTp 6e3 monei.

CkBaxkuHBI (DeMo) - HHCTpyMeHT 1.09

Cnoii Touek CKBazxKHHBI (IeMO0):

ITone Tun CMBICJI, eOUHHUIIEI

well CTPOKa UMSI UM HOMEP CKBaXKHHBI

roof opobHoe a0CoJII0THASI OTMETKa KPOBJIH
msacTa, M

thick opobHoe MOIITHOCTS IIJIacTa, M

X opobHoe comepikaHUe YCIOBHOTO
KOMIIOHEHTa, IIPOIEHT (gemo)

head opobHoe Harop, M (HeoOsi3aTenbHOE
moJie)

160



ITone Tun CMBICJI, e UHUIIEI

K opobHoe K03 dunmeHT GUIbTpaIuy,
M/cyT (meMo, HeoOs13aTebHOoe)

T opobHoe BOIOIIPOBOOUMOCTE, M?/cyT, T
= K-MOIIHOCTH
(Heobs13aTENBHOE)

mintype CTPOKa MUHTHUII, KaTeropus (geMo
3aMelleHus:, Heo0s13aTeIbHOe)

dz opobOHoe BeJIMYNHA, TNHEWHO
CBsI3aHHas C gpeidom, yc.
(Heobs13aTENBLHOR)

HeoGs3atenbublil pacTp IIoBepxHOCTE aApeida (IeMo) - CTOPOHHSS MOBEPXHOCTh AJISI KPUTHHTA
C BHEIIHUM Apeldom, yci. ef.

ITpodnin 3/1eKTpopa3BeaKH - HHCTPyYyMeHT 1.10, peKuM 3 1eKTpopa3BeaKH

Cno#t Touek IIpodunu anekrpopa3Benku (pk, EII, BII):

ITone Tun CMBICJI, €OUHUIIE

profile nesoe HOMED npoduns

picket m ppoGHOe TMKET OT Havasa IPoPuUIst, M

pk CTpOKa nuketT MeTkou [1K (Hanpumep ITK5+20)
z opobHOe OTMeTKa MOBEPXHOCTU, M

rho k IpobHOe KaXylleecs COIIPOTUBIeHUE pK, OM'M
rho true ppob6HOEe pK 6e3 myma, OM-M (9TaI0H)

sp OpoOHOe MTOTeHIIMAll ecTeCTBeHHOro mons EIT, MmB
vp OpoOHOe BEI3BaHHas monspuslarus BII, mB/B

IIpodunu ocemanuu - HHCTpyMeHT 1.10, pexxuM ocemaHUH

Croit Touek IIpodunu ocemauuin (Myabaa, TypoB: N):

ITone Tun CMBICJI, €OUHUIIE

profile ejoe HOMeD Ipoduis

picket m OpoOHOe TMHKET OT Havaia Opoduiias, M
pk CTpPOKa nukKeT MeTkou [TK

tour enoe HOMeED Typa HabJIomeHun

z OpoOHOe OTMEeTKa IIOBEPXHOCTH, M
settle opoOHOe ocemaHWe, MM

settle true mpo6Hoe ocemanue 6e3 MrymMa, MM (3TaJIOH)

HauHbIE OJis1 pa3pe3a - UHCTpyMeHT 4.10

* IToBepxHOCTSH 1...6 (pacTpel) - OTMETKHU IIECTU OBEPXHOCTEMN CTONKOMU, M. CBEpXy BHU3 9TO
1 KpoOBJs BepxHeU BMellawllel, 2 KPOBJsd U 3 IOJOIIBA 1-r0 IPOMEIIITIEHHOT O, 4 KPOBNA U 5
TIOOOIIIBa 2-TO IIPOMEBIIIIIIEHHOT0, 6 ITOOIIBa HUXKHEN BMeEIlaloIe.

e JIunuu pa3pe30B (IeMo), TUHUS, I10Jie name - uMs 1uHun (Pa3pes 1, 2, 3).

* Vcrbsa collar (memo), tTouku, nons hole_id, z (otmeTka ycthsa), eoh (rnybmHa 3a60s) u
number (mognuce).

* UurepBassl interval (memo), Tabnuna, nonsg hole_id, from, to (r1yOUHEL IO CTBOJIY OT YCThS)
u code (MHOEKC IIJIacTa).
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e IInact 1-i1 nmpom. (memo) u Inact 2-1 mpoM. (IeMo0) 3TO MHOTOKaHa/JIbHEIE pacTphl. Kanan
1 kpoBns (M), KaHan 2 mopomiBa (M), KaHan 3 cojepzKaHue (OPOIeHT), KaHal 4 MHUHTHUIL
(kaTeropus 1 unu 2).

* Paznom (memo, 2D), nuHUS, II0JIe name.

* Mapkep c Z (zemo, 3D), nuHNUSA C OTMETKOU Z, II0Jie name.

e 30oHa (DeMoO, IIOJIMTOH), IOJIUTOH, IIOJIe name.

* Onpoxkunyrtasi TIN (memo), 3D-rpaHu, Iojie name.

[HanHabie Ojisa PppaKTajaoB - HHCTPyMeHT 7.05

* Pexku (memo), nuHuH, mojie order (11ejioe) - IOPSIIOK IPUTOKA B NEPAPXUU CETH.
* Bogocoop (meMo), ITOIUT0H, II0JIE Name.
* Beper (memo), MUHNS, II0JIe Name.

IImoTHOCTH (HEeMoO) - uHCTpYyMeHT 3.08

Cnoit Touek [1eMO-TOUYKH:

ITone Tun CMBICJI, eOUHUIILI

mass pgpo6Hoe Macca 3aMmepa (memo, 50 Ha TOYKY)
prec Ogpob6HOe CcuUrMa HeoIpemeléHHOCTH, M

Crnoit nuaUY [IleMo-THHHH:

ITone Tun CMBICII, €OUHUIIHI

mass IpoO6Hoe Macca 3aMmepa (memo, 100 Ha TUHUIO)

prec IpoOHOEe MONyIIMPHHA KOpUOopa, M

from m pgpoGHOEe HaYamo WHTEPBAA IO JIMHUU, M (MOXKET OBITH IIyCTO)
to m opoOHOe KOHEIl MHTepBaJjia 10 JIMHUM, M (MOXKEeT OBITh ITYCTO)

Croi nourodoB [IeMO-IIO/IMT OHbBI:

ITone Tun CMBICII, eUHUIIEI

mass pgpobHoe Macca 3aMmepa (memo, 150 Ha TOIUTOH)
dasy 1eroe 1 - monmuroH mon gasuMeTpuio, 0 - paBHOMEPHBIHN

BcnomorarenbHEIN pacTp BermoM. pacTp (ma3uMeTpHsI) - TPafyeHT 3HaYeHU N 151 0a3UMeTPUIECKOT0
pexwuma 3.07, yci. eq.

IIpunoxenue. IINMOTHOCTL IePEeMEHHOH OMOPHI: MOIIAr0BO

Paz6op mHCcTpyMeHTOB 3.07 u 3.08 OoT reHepanuu OeMo [0 TOTOBOTO pe3yjbTaTa, C IOSICHEHHEM
Kaxpaoro napamerpa. [IpuMep mokasnsBaeT, KaK IPOBEPUTH MHBAPUAHT MacCCHl CUETOM.

IITar 1. CrenepupoBarts aemo (3.08)

3anyctute 3.08 IIpuMep OJis1 IJIOTHOCTH (TeMo).

* O0s1acTh (3KCTEHT) - TPAHUIIEI TeHePaluy. 3afaiiTe IPIMOYTOJIbHUK Ha KapTe WU I10 CJIOI0.
ToguTcst mo60oM MeTpUYEeCKUI OXBaT, HaIpuMep KBaJpaT HECKOJIFKO KUJIOMETPOB.
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e flyeHKa BCIIOM. PacTpa, M - [lIaT BCIIOMOTATEIbHOTO PAacTpa [Jisd Ja3uMeTpuu. [10 yMoT4aHUIOo
50, o meMo DoCTaTO4YHO.
¢ 3epno I'CY (Jom.) - TOBTOPsIEeMOCTE ITpuMepa. [Ipu ogHOM 3epHe HaOOp OOUMHAKOB.

Ha Brixome uetkipe ciod - [Iemo-TtoukH, [lemo-nunuu, [lemMo-moauronsl 1 BcooMm. pacrtp. B
XKypHaJe yKa3aHa 3anoxeHHas Macca, Touku 500, nmuauu 200, nonuross 300, utoro 1000.

IIar 2. IIlnmorHOCTH O TO4YKaM (3.07)

3anyctute 3.07 ILTOTHOCTH IO 3aMepaM Ha cjioe [1eMO-TOYKH.

* 3aMepsl - ci10# [IeMO-TOYKH.

* ITore Maccel - mass. Eciii 0cTaBUTh IyCTHIM, Macca KaxXkaoro o0beKra paBHa 1.

* ITosre TOYHOCTH - prec. [IJIs ToOYeK 3TO CUIMa IayCCOBa IIsiTHa B MeTpax. YeM O0JbIlle CUTMA,
TeM Oojiee Pa3MBIT X1 HU30K BKJIag TOYKH.

e Pa3sMep sAA9YEHKH, M - IIar CETKU pe3yiabTaTa. MeHbIle sueika - MoapobHee KapTa U HOJIbIIe
cuéT. Ha mnoTHOCTL B Macce Ha KM? pa3Mep S4YelKU He BIUSEeT, TOJILKO Ha OeTaJlbHOCTh.

* 00J1aCThb - OCTaBbTE IIYCTHIM, BO3BMETCS IO CIIOIO.

* Hocurens 3a KpaeM - [ITOHOPMHPOBATHh BHYTPH OEePXKUT BCIO Maccy B obnactu, IloTepsaTs
Maccy OTOpacHBaeT BHIIIEAIIVIO 3a Kpad dYacTh C MOpenynpexpgeHueM. s TPOBEPKH
VHBapuaHTa 0epuTe JOHOPMUPOBATh.

* Curma mo ymoiadauauio ([Jo1.) - mogcTaBisgeTcs, KOTAa Mojle TOYHOCTHY nycTo. Holmb o3HavaeT
HONysTYeuKy.

ITpoBeprTe xKypHan. Ctpoka Macca Bxoga 500, macca Ha ceTrke 500, pacxoxpgenue 0 u ecThb
WHBapHaHT, MHTeTrpaJ NJIOTHOCTH 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 (Jom.) - nons from_m u to_m. YV oOgHOM meMo-ITUHUK WHTEepPBaja 3adaH, U B
pe3yJibTaTe pa3Ma3blBaeTCs TOMBKO €T0 4acTh. [IyCcThie TOJIsT 03HAYaI0T BCIO JIMHUIO.

B xxypHane mMacca Ha ceTtke 200. Ecnu BKIIIOUEH peKUM IIOTEPU MAcCCH M KOPUAOP BHIIIEN 3a Kpal,
pacxoxpaeHNe II0KaXeT, CKOJIBKO MacCHI YIIJIO.

IITar 4. II'TOTHOCTH IO MOJIMTOHAM H HJa3UMETPHsI

3anyctute 3.07 Ha cioe [1eMO-IIOJINT OHBbI.

* Be3 BcmoMoraTenabHOTO pacTpa Macca I[IOJHUTOHA pacKIagblBaeTCs PaABHOMEPHO IO €ro
IO oM.

* BcmomM. pactp ([om.) - mogaiite BcmoM. pacTp u3s memo. Torga Ajisi MOJTUTOHOB BKITIOYAETCS
Oa3uMeTPHsi, Macca PacIpenenseTcs IPOIOPLUOHAIPHO 3HAYEHUSIM PacTpa BHYTPH IIOJIUTOHA,
a He poBHO. Eciiu pacTp BHYTPH MOJIUTOHA IIYCT, UHCTPYMEHT OTKATHIBAETCS HA PABHOMEDPHOE
¥ THUIIET 3TO B XKypHa.

Macca Ha cetke 300 B o6oux pexXuMax, MEHSETCS TOJIbKO ¢dopMa paclpefeeHuss BHYTPHU
IIOJIUTOHOB.

IITar 5. CMemiaTh THOBI Yepe3 JONHUCHIBaHHE

Yro6rI coOpaTh TOUKHU, TUHUU U IIOJIUTOHEI B OOUH PacTp, nporouuTe 3.07 TpUXKOHI TOOPSL,.

* TlepBHI# 3aMyCK - KaK 0OBIYHO, TOTy4YaeTe TPEXKAHAIBHEINA PACTp.
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* Bropoit ¥ TpeTuil - B mapaMmeTpe domHcarTh B CYIHECTBYIOIIHH pacTp ([om.) yKaxuTe
pacTp U3 IpepbiayIlero 3amycka. MHCTPyMeHT YuTaeT TPU KaHana, Ho0aBiseT HOBYIO MacCy
¥ BO3BpaIllaeT 0OHOBIEHHEIM PacTp.

ITocne Tpé€x momuCHIBaHUM CyMMapHasi Macca Ha ceTke paBHa 1000. Kanamnet 2 1 3 (Zm-0o ¥ Zm) OJis
9TOTO U CJIy2KeOHbIe - OHU ITO3BOJISIIOT JOIMCHIBATh CEPUSIMHU U IepkKaTh KapTy 9pPeKTUBHOM CUTMBI
TOYHOMH.

IITar 6. 9¢ddexkTuBHASA cCUrMa

3agaiiTe HeoOs13aTembHBIM BEIX0T D PeKTHBHASI CUTrMa. JTO CPeIHEB3BEIIIeHHAs CUTMa 110 TYeliKe
- KapTa 3(pHeKTUBHON TOYHOCTHU. ['Ie MIOTHOCTh HaOpaHa TOYHHRIMU HOCUTEJISIMH, CUTMa Maja, I'ae
pa3Ma3aHHBIMU I'PYOLIMU ITPUBSI3KaMHU - BeJIMKa. DTO aHAJIOI KPUTHMHTOBOM OUCIEPCHUM OJIS dTazxKa
IJIOTHOCTH, M OH ITIOKA3hIBAET, TOE Pe3yJIbTaTy MOXKHO OOBEPSTb, a THe OH JEPKUTCS Ha I'PYOBIX
HOCHUTEJISIX.

Kaxk yurars UTOI

Kanan 1 pe3ynbsTaTta - IJIOTHOCTE B Macce Ha KM2. OTKpEIBAUTE €ro OOHOKaHAaJIbHOU IICEBOOLIBETHOU
CUMBOJIMKOU. [TITHa IJIOTHOCTH - TaM, I'le CTyILIaloTCs HaJeKHble 3aMephl. THBapHaHT B XKypHae
MMOATBEPKIAET, YTO Macca CoOXpaHeHa U pe3ynabTaT KoppeKTeH. CIoM moIKeH ObBITh B METPUYECKOM
crucTeMe KOOpPOWHAT, MHaYe MHCTPYMEHT OTKaxKeTcs paboTaTh.

IIpepnpusaTusamM

Isoliner pasBuBaeTcsi Ha 3afadaxX peajbHBIX Ipefupustuii. MEI BBHIIOTHSIEM OOPabOTKU IIOf
periaMeHT I[IPOM3BOACTBA, 3aKJl04aeM [OOTOBOPHI TEXHUYECKOU IOOAEpKKU C TapaHTUed U
BHeIIpseM MOIYJIb B IPOM3BOACTBEHHBIN LIMKJI, BKJIIOYas MHTETpaluio ¢ KOPIIOpaTUBHLEIMU Oa3zaMu
maHHBIX. [Togpo6HOCTH - https://www.informpp.ru/rnaBHas-cTpaHuIla/IPeNIPUATUIM

2KypHaJ1 ¥ maHe/Ib UHCTPYMEHTOB

Isoliner BegéT xkypHan paboTs B daiine isoliner.log pspmom ¢ mpodunem QGIS. B Hayasne ceaHca
nuuryTcs Bepcuu muarvda u QGIS, 3aTem UMs 3anyIeHHOT0 UHCTPYMEHTA, €ro TapaMeTphl, BpeMs
cuéTa, a mpu cOoe - onucanme ommOKK. OKHO pacyéTa 3aKphIBaeTcs, a Gaii ocTaéTcs, IO3TOMY IIPHU
o0paIeHny TOCTaTOYHO IIPUJIOKUTE €T0.

OTKpBITE KypHANI MOXKHO Yepe3 Moayiau - Isoliner - 2Kypnras unu kHounkoi 2KypHai B okHe O
wiaruHe. Ha nanenu naCcTpyMeHTOB Isoliner HaxomaTcs KapTa IJIOTHOCTU U OKHO «O IjIaTUHE».

JInmeH3us U nmogaepxkKKa
I[InaruH pacnpoctpansiercsa nopn nuneHsueir GNU GPL v2 unu HoBee (GPL-2.0-or-later) - Toi

xKe, uTo u caM QGIS. Tlomnnuiii TekcT B ¢aiine LICENSE B kKommuekTte. © OO0 «HMHbOpPM++>»,
www.informpp.ru.
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