Isoliner - rpung ¥ U30JIMHUU

ComepkaHue

BBegeHue

VYCTaHOBKA U PACTIOMOKEHUE . . . . ¢ . v v v v e e e e e e e e e e e e e e e e e e
OBHOBIIEHEE . . . « & v v v v e e et e e e e e e e e e e e e e e e e e e e
CopaBKa M O0IIHME DJEMEHTBI HUATOTA . . « + + v v« v v v e e e e e e e e e e e e e e e

A3BIK MHTEPGENCA U CIIPABKH . . . + v v v v v v e e e e e e e e e e e e e e e e e
BCe HHCTPYMEHTEBL . . . . . v v v v v v e e e e e e e e e e e e e e e e e e e e e e e

BeICTpBIM CTAPT

ECTbh CKBaXKMHBI, HYKEH PACTP W U30JTIHMHHM . . . . . « « v v v v v e e e e e e e e e e e
EcCTh OTKpHITAst MECTHOCTD, HYKEH pPeIbed ¥ TOIMOOCHOBA . . . . « + « « v« v v v v v o v .
EcCTb TONOIJIAH C TOPU30OHTANIAMY, HYXKEH PeIIbed . . . . . . .« v v v v v e e o e e o
EcTh IOoTHAsA CbEMKA, HYXKHBI OPOBKM ¥ IOIOIIBEL . . . . « « « « 4 v v v e e e v e e e e a
EcTh Kapeep B TONONJIaHE, HO TOPU30HTANIEW BHYTPHT HET . . . . « + o v v v v v v o v o o o
Hy>XKeH reOIOTHMUECKUM PA3PE3 & « « v v v v v v e e e e e e e e e e e e e e e e e e e e
HyKHBI OOBEMEBL PAOOT . . . . v v v v v e e e e e e e e e e e e e e e e e e e e e

OO011asi TOoruKa padoTsl

3amyCK U3 MOOEJM M U3 CKPHUIITA . . . « « v« v v o v e e e e e e e e e e e e e e e e e e
Ha3BaHUS IIOTIEHM . . . . . . . v v v v v e e e e e e e e e e e e e e e e e e e
TOYHOCTD UMCEJT B TAOIIHITAX . . . v & v v v v v e e e e e e e e e e e e e e e e e e e
TIOHMOCHOBA . . . . . v v v v o e e e e e e e e e e e e e e e e e e e e e

. I'pua 1 N30 ITHHUUA

OTMETKA U3 TEOMETPHMH . . . . « v v v v e v et e e e e e e e e e e e e e e e e e e e e

1.01 2D Kriging (TOYKH = PACTP) « + « v « v v v v e e e e e e e e e e e e e e e e e e e
JIoKanbHASA @HUBOTPOIMMT . . + « v v« v v v e e e e e e e e e e e e e e e e e e e
Yparasu#beie IPOOEI OTHEIBHBIM CITIOEM . . . . . v« v e e v e e e e e e e e e e e e e
ABTOMATHYECKHUE ZHAYECHUST . . . . + v v v v e e ettt e e e e e e e e e e e e e e e
OOpe3Ka MO KOHTYPY CKBAKKH . . . . & « + v v v v e et e e e e e e e e e e e e e
BapuorpaMMa M HATTET . . . « + v v v v v v e e e e e e e e e e e e e e e e e e
OTCeB YPATaHHBIX TIPOO . . . .« v v v v v e e et e e e e e e e e e e e e e e
CTaHOapTHAS OMIMOKA KPUTHHTA . . . . .+ &« o v e e e et e e e e e e e e e e e e
CHsATHE TpeHOA (PETPECCUST-KPUTHTHT) . . « . v« v v v v e v e e e e e e e e e e e e
BHAOYHBIM KPUTHTHT . . . v v v v v v e e e e e e e e e e e e e e e e e e e e e e e
Pa3mmoMBI . . . . . . e e e e e e e e e e e e e e
[ToueMy pa3jioM HE MEPEBOOUTCA B CETKY . . .« « v « v v v v e e v e e e e e e e e e e
LleHa IPUOITHUIKEHTT . . . . « « v v e v e e e e e e e e e e e e e e e e e e e
Kak mpoBepUTh Ha YUEOHBIX MAHHBIX . « « « « « 4 v v v e v v v e e e e e e e e e e

1.02 MuHUManbHasd KPUBU3HA (TOYKHU = PACTP) + « + « v v v v e e e e e e e e e e e e e e
Pa3imoMBL . . . . . . e e e e e e e e e e e e e
ITormoca MeMOPAHEI BOOME JIMHHM . . . . . & « v v e v e et e e e e e e e e e e

1.03 MBA: MyIbTUCETOYHEIE B-CIIJTaliHEL (TOUKU = PACTP) . + « « v v v v v v e e e e e e
YUeM OEPET . . . . o i o o e e e e e e e e e e e e e e e e e e e
VIOPaBIeHUE PEITETKAMU . . . . « .+ v« v v e e e e e e e e e e e e e e e e e



CHSATHE TPEHIA . -« + + « v v v e et e e e e e e e e e e e e e e e e e e e e e 32

YeTO HE TAET . .+ v v v v e e v e e e e e e e e e e e e e e e e e e e e e 32
I'PAQHUIIEL PEIYIIBTATA . « .« « v v v v e v e e e e e e e e e e e e e e e e e e e e e 32
OOPE3KA . . v v v v v e e e e e e e e e e e e e e e e e e e e e 33
1.04 VIB0MUHHUHU U3 PACTPA  + « + « v v v v v e et e e e e e e e e e e e e e e e e e e 33
CrnaXuBaHME U30TIMHHAM . . . .« v v v v v v et e e e e e e e e e e e e e e e e e 34
KOHTYpPHBIE ITOMMUTOHEL (TTOSICA) + + = « v v v v v e e e e e e e e e e e e e e e e e e 35
[IpsaMEIE TPAQHU HA YEPTEKE HMOSICOB . . « v v v v v v e e e e e e e e e e e e e e e e 35
TemamOSCOB . . . . v v v v vt e e e e e e e e e e e e e e e e e 35
OGOPMITEHHE CITOEB . .+ & v v v e e e e e e e e e e e e e e e e e e e e e e e 36
3HAUEHUE B Z TEOMETPHUH . . .« « o v v v v e e e e e e e e et e e e e e e e e 36
[TpOpERUBAHHUE KOHTYPOB . . .+ + v v v v v v e v e e e e e e e e e e e e e e e e e 36
TomorpaduUYeCKMe MOMIMUCH . . . . « « v+ 4 v e e e e e e e e e e e e e e e e e e e 37
[MpenynpekOeHUE O IJIOCKUX YPOBHSIX .+ & v v v v v v v v e e e e e e e e e e e e e 37
YBEPEHHOCTE TOPUBOHTAMIEM . . . + v v v v v v e v e e e e e e e e e e e e e e e e e e 38
PasnmoMBI . . . .. L e e e e e e e e e e e 38
KOpHAOD ¥ PA3IIOMaA . . . .« v v v vt e e e e e e e e e e e e e e e e e e e e 39
HauMeHbIIasg TOMMIWHA HOTUTOHA . .« . « v« v v v v e e e e e e e e e e e e e e e e e 39
1.05 IekmacTepu3aIus (BECA) . . . « v« v v v v e e e e e e e e e e e e e e e e e e e 39
1.06 BapuorpaMMa (9KCHEPUMEHTATBHAS) . « « « « v« v v o v v e v e e e e e e e e e e e 40
3ayeM HYXKEH IMPEAIIPOCMOTD .+ « « v« « v v v e e e e e e e e e e e e e e e e e e 40
KpaTKas TEOPHS . . . . . . . v v v e i e e e e e e e e e e e e e e e e e e e e 41
[MTapaMeTPBl . . . . . . . . o o e e e e e e e e e e e e e e e e e e e e 41
[Tone rpynInuPOBKY ¥ PA3HOIJIOTHOCTHAS PA3BEOKEA . . . . « « « v v v v e v e e e v o 43
Tpu TUNIMYHEBIE TEOJIOTUYECKUE CUTYAIIMH . . .« . « « v o v v e v e e e e e e e e e 43
MaxkcuManbHOE PACCTOSHUE U BEIXOM HA TIJTATO . . .« « v v v v o v v e v e e e e e e e u 44
OTKYH@ B3SAJTICT HATTET . . + « v v v v e e e e e e e e e e e e e e e e e e e e e e e e 45
[Tpu3HaKU HEIIPUTOOHOM MOTEIIHM . . . v v v v v v v e e e e e e e e e e e e e e e e 45
Pabounii MUK C KPOCC-BATMMOAITHOM . . . . . . .« « v v v vt et e e e e e e e e e 45
Tabnuita MOTEIeH BAPUOTPAMM . . . . . « + v v e v e e e e e e e e e e e e e e e e 46
COCTaB TAOIIHITBL . .+ v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e 46
TIOPSIAOK PABOTBL . . . v v v v e v e e e e e e e e e e e e e e e e e e e e e e e 47
Pazbop CTPOK . . . . . o o o e e e e e e e e e e e e 47
1.07 BapuorpaMMHasi KapTa (QHHU30TPOIIHS) . . . « . « v v v v v e et et e e e e e e e e 47
YTo TaKOEe aHU3O0TPONIHUA U 3@UEM €€ BHUMETD . . .« « v « + v v v v e v e e e e e e e 47
Kak 9UTATBE KAPTY  + « + v v v v e v e e e e e e e e e e e e e e e e e e e e e e e e 48
TTapaMEeTPBI . . . . . v v v o e e e e e e e e e e e e e e e e e e e e e e e e e e e 48
O1leHKa a3uMyTa, @HU3OTPOIHUU M PATHYCA .« .« + « v « v v v v e e e e e e e e e e e e 49
Korpga paguyC ymupPaeTCsT B OKHO . . .« v v v v v v o e e e e e e e e e e e e e e 50
PacTp MOBEPXHOCTH . . . . . . v v v v i e e e e e e e e e e e e e e e e e e e e e 50
1.08 Kpocc-Bamupanusa BaPUOTPAMMBL . . . . v & v v v v e e e e e e e e e e e e e e e e 50
1.09 Kpocc-Bamupganusa metoma (LOO) . . . . . . . . . . . e 56
1.10 IIpumMep CKBAKUH (HEMO) . . . . « v v v v vt i e e e e e e e e e e e e e e e 57
1.11 ITpumep reopusndecKux IPOoPUIEHt (IEMO) . . . . . v v v v v v v e e e e e e e 59
KpUruHr unm MUHUMAJIBHAS KPUBU3HA . . . . « v v v v v v e e e e e e e e e e e e 59
1.12 Bpe3ka moapoOHOM MOBEPXHOCTHU B PETHOHAMBHYIO . . . + & v v v v v v v e e e e o 60
[IBe CTYIIE€HU, U OHU PA3HOU HPUPOIBL . . .« . « v v v v v e vt e e e e e e e e e e 61
OXBaT M Pa3pPEHIEHUE PEIYIBTATA . . « « v « v v v v e e e et e e e e e e e e e e e e 61
30HA BPE3KU HOJIZKHA OBITH YKE CBEMKM . . . . .+ & v v v e e v v e e e e e e e e e 62

YTo nucaTh B XKYPHAI ¥ HA YTO CMOTPETD . . .« « « v v v v e e e e e e e e e e e e e 62
Tonorpadus: penbed U3 OTKPBITEIX TAHHBIX . . .« .« « v v v v v v e e e e e e e e e e e e o 63
2. Tonorpadus 63
2.01 3arpy3ka LIMP IO PAMEKE . . . . . . . v v v v i i e e e e e e e e e e e e e e e 63
2.02 3arpy3Ka TOIIOOCHOBEL TIO PAMKE . . . .+ « v v v v v v e e v e e e e e e e e e e e e 66
2.03 Topo2Raster (pembed U3 BEKTOPOB) . . .+ « v v v v v v et e e e e e e e e e e e 66
TPEXMEDPHBIE TAMBBETTL . . . + & v v v e v e e e e e e e e e e e e e e e e e e e 68



[ToBEPXHOCTh MEXKOY CTPYKTYPHBIMHM JIMHUSAMI . . . .« . « o o v v v v e e e e e e e oo 69

I'paHUIIA OOJTACTH TOCTPOCHUMST . . . .+ « + v e e e e e e e e e e e e e e e e e e e e 69
2.04 TToATOTOBKA PEMMBEMDA . . . .+ v v v v e v e e e e e e e e e e e e e e e e e e 70
2.05 Ctrork m akkymymammsa (D8) . . . . . . . . . . e e e 71
206 PEUHASTI CETD . . . . . v v v it e e e e e e e e e e e e e e e e e e 71
2.07 BacCeMHBI ¥ BOMOPASHETIBL . . . « v v v v v v e e e e e e e e e e e e e e e e e 72
2.08 VKIIOH M 3KCIIOBUITIST . . « v« v v v v v v e e e e e e e e e e e e e e e e e e e 73
2.09 BEPIIMHBL T SIMBL . .+ + « v v v v vt e e e e e e e e e e e e e e e e e e e e e e e e 73
2.10 DeMo-pembed . . . . . . . . L e e e e e e e e e e e e e e e e e 74

ITapa MOBEPXHOCTEHM OJIST OOBEMOB . . . . . & v & v e v e e e e e e e e e e e e e e 75

OBPAXKHO-0ATOUHAT CETD . .+ « « & v« v v e v e e e e e e e e e e e e e e e e e e 75

Kyma MOKHUTCA HEMO . . . . v v v v v i it e e e e e e e e e e e e e e e e e 75

2. Tonorpadus: TMAarHOCTUKAa U NpaBKa 75
2.11 Pa3genuTh TOPU30HTAIM OJIA TIPOBEPKM . .+ .« v v v v v v e v e e e e e e e e e e e e 75

3aUEM PASHETATD . + + « v v v e e v e e e e e e e e e e e e e e e e e e e e e e e e e 75

I[ToueMy genuM IO OTMETKAaM, @ HE IO OOBEKTAM . . . . . « + v v v v v v v e e e e o 76

UTO HA BBIXOHE . « « v« v v e v e e e e e e e e e e e e e e e e e e e e e 76

PaBoumil TOPSIIMOK . . .« v v v v e e e e e e e e e e e e e e e e e e e e e e e 76

[TapaMeTPBI . . . . . . o o e e e e e e e e e e e e e e e e e 76
2.12 HeBsizka ropusoHTaneu nmpotuB LIMP . . . . . . . . . . . . . . ... ... ... ... 76

Kakuve 4hCiia BBIFAIOTCST . . « . v v v v v v e e e e e e e e e e e e e e e e e e 76

IIBe MMMMPEL BMECTO OIMHOM . . . .« v« v v v v et e e e e e e e e e e e e e e e e e 77

OTHUET . . . . o o et e e e e e e e e e e e e e e e e 77

CHOM TOUEK . .« v v v v v v i e e e e e e e e e e e e e e e e e e e e e e 77

[MTapaMeTPBL . . . . . . . o o o e e e e e e e e e e e e e e e e e e 77
2.13 MmarHoctuka TeppacuHra IIMP . . . . . . . . . . . . . . . . ... o 78

IIBa HE3@BUCHUMEIX IIPU3HAKA . . . « v ¢ v v v v e e e e e et e e e e e e e e e e e 78

CedeHHUE PEITBEMA . . . . v v v vt e e e e e e e e e e e e e e e e e e e e e e e 78

ITnockUe YYACTKU B CHET HE UAYT . « + v v v v v v v e e e et e e e e e e e e e e e e 78

OTUET . . . v v o e e e e e e e e e e e e e e e e e e e e e e e e 78

Kak yCTPaAHSATD . . . . . . o o o ot e e e e e e e e e e e e e e e e e e e e e e 79

[TapaMeTPBL . . . . . . . o o o e e e e e e e e e e e e e e e e e e e e e e 79
2.14 CuATUe CTyleHeH (CTlak¥UBaHUE C OTPAHUYEHUEM) . . . . . . . o v v o o v v v o o o 79

Kak 9TO BO3BMOZKHO . . . . . v v v v ettt e e e e e e e e e e e e e e e e e e 79

[TpaBKa CAMOIIPOBEDPAEMAT . . . . . « v« v v v e e e e e et e e e e e e e e e e 79

Yero MHCTPYMEHT HE JEITAECT . . .+ « v v v v v v e e e e e e e e e e e e e e e e e e e e e 80

[MTapaMeTPBL . . . . . . . . o o e e e e e e e e e e e e e e e e e e e e 80

2. Tonorpadus (IpoaoIKeHue) 80
2.15 OTUET O CTBOPY - + + v+ v v e e e e e e e e e e e e e e e e e e e e e e e e e 80

Kak 9To paboTaeT . . . . . . . o o i i e e e e e e e e e e e e e e 80

UTO CHUTAECTCT .« . v v v v v v e e e e e e e e e e e e e e e e e e e e e 80

Tpu OJIVHEL, KOTOPBIE JIETKO MEPEIIYTATD . . « « « v v o v v e e e e e e e e e e e 81

TTapaMeTPBL . . . . . . o o i s e e e e e e e e e e e e e e e e e e e 81

BrIiCcTpas IPOBEPKA HATEMO . . . &+« v v v e e e e e e e e e e e e e e e e e e e 82

’'paHULEBI IPAMEHUMOCTH . .« .« « v v v v v e e e e e e e e e e e e e e e e e e e e 82

Pacueétr mo CIT 33-101-2003 . . . . . . . . . . o e e e e e e e 82

OIUHA PEUHOM CETH . . v v v v v v v e e e e e e e e e e e e e e e e e e e e e e 83
2.16 Bopmoc6op. JIMHUU ¥ KOHTYPHL (KAHABBI, KAPBEPHEL) . . .« « « ¢ v v v v v o v e e e e e o 83

Kak 9T0 PABOTACT . . . . . .« . v e o e e e e e e e e e e e e e 83

KOHTYD BMECTO JIMHHM . . . .« . v v v v v vt et e e e e e e e e e e e e e e e e e 83

Bpe3Ka TPACCHL . . . . . . . . o i e e e e e e e e e e e e e e e e e e e e e 84

UTO CUHUTACTCST .+ . v v v v e v v e e e e e e e e e e e e e e e e e e e e e 84

TTapaMEeTPBI . . . . . v o e o e e e e e e e e e e e e e e e e e e e e e e e e e 84

BricTpas IpOBEPKA HA TEMO . . .« . « v v v v v v e e e e e e e e e e e e e e e e 84

F'paHUOEBI IPUMEHUMOCTH . . .« v v v v v v e e e e e e e e e e e e e e e e e e e e e 85



2.17 OTYET IO TOTOBOMY BOTIOCOODY .« « « + v v v v e e e v e e e e e e e e e e e e e e 85

T1O7IS BBIXOMHOTO CIHOST « « v v v v v e e e e e e e e e e e e e e e e e e e e e e e 85
TOYUKA BAMBIKAHUST . . .« v v v v v v e i e e e e e e e e e e e e e e e e e e e e e e 86
Pacuét mo CIT 33-101-2003 u giiHA PEYHOM CETH . . . . . « « v v v v e e e e e e e o 86
2.18 Haceimu 1 BBIEMKH (OOBEMBI PAOOT) . . . . .« v v v v i e v e e e e e e e e e e 86
3HAK 1 TOBEPXHOCTD CPABHEHUST . . . . + & « v v v e e v e e et e e e e e e e e e e e 87
[TpuBemeHME K OTHOM CETKE . . . . + « v v v v et e e e e e e e e e e e e e e e e 87
IMToueMy 1M pPHI PACXOOATCS C APYTUMU HOPOTPAMMAMM . . . . .« + « « v v o v v o o v v . 87
MEDPTBAT B0HA . . « & v« v v e e e e e e e e e e e e e e e e e e e e e e 87
VYacCTKM M 0AJTAHC . . . v v v v v v v e e e e e e e e e e e e e e e e e e e e 87
BEIXOOBL . . . . . o o e e e e e e e e e e e e e e e s e 87
[MTapaMeTPBL . . . . . . . . o o e e e e e e e e e e e e e e e e e e e e 88
BrIiCTpas IPOBEPKA HATEMO . . . . + « v v v e e e e e e e e e e e e e e e e e e e 88
['PAHUIIBI IPUMEHUMMOCTH . . .« v v v v e e et e e e e e e e e e e e e e e e e e 88
2.19 KaHamaaTel OPOBOK M ITOMOIIIB . . . .« « & v v v v v v v e e e e e e e e e e e e e 89
2.20 BpoBKHY ¥ MOOOIIBEL B PAOOTY . . . . v v v v o v v et e e e e e e e e e e e e e e 89
2.21 TlpumMep Kappepa (HEMO) . . . . . . v v v i i e e e e et e e e e e e e e e e 91
2.22 TIpOUIHUPOBAHUE OTKOCOB . . . . « v v v e v e e e et e e e e e e e e e e e e e 91
BrICOTHBIE OTMETKHU KaK BTOPOM HCTOUHHMEK . . . . .« « v v v v v v e e v e e e e e e e u 92
Kyma CTaBATCS BEPIIHMHBL . . . . .+ v+ v v v v e v e e e e e e e e e e e e e e e e e 92
2.23 JIUHUY CTOKA OT TOYEK, JIMHUM U KOHTYPOB . . . . + v v v v v v e e e e et e e e e e 92
3. JonoIHUTEIbHbIE HHCTPYMEHTHI aHA/IN3a 94
3.01 KaTeropuaabHbId UHOUKATOPHBIA KPUTHHT . . . . .+ & « v v v v e v e v e e e e e e 94
Kak cuuTaeTCs . . . . . . . .o e e e e e e e e e e e e e e 95
Korpa ckBazkmHa He TIOTHAa B CBOIO 30HY . .« « + « v« v v v v e v e e e e e e e e e e 96
UTO HA BEIXOME . « v« v v v v v e e e e e e e e e e e e e e e e e e e e e e e e 96
BekTOpHEBIE TPAHULIEL IO BEPOATHOCTAM . . « « &« v o v e v e e e e e e e e e e e e 97
3.02 Kpurunr c BHemHuM aperidom (External Drift) . . . . . . . . . . .. .. ..., 98
B 4éM OTIHUYME OT CHATHUS TPEHIA . . . « + v « v v e v e et e e e e e e e e e e e 98
Kak CUHMTAETCT . . . . . . . o ot e e e e e e e e e e e e e e e e e e e e e 98
[MTapaMeTPBL . . . . . . . . o o e e e e e e e e e e e e e e e e e e e e e 99
BapuorpaMma IO OCTATKAM . . . . + « v v v v e e e e e e e e e e e e e e e e e e 99
3.03 KapTa BEPOSITHOCTU HPEBBIIIEHUST . . . « v + « v« v e e e e e et e e e e e e e e e 100
Kak CUHUTaeTCS . . . . . .« o v ot et e e e e e e e e e e e e e e e e e 100
Kak DOMYYUHUTD BXOTBL . . .+« v v v v e v v e e e e e e e e e e e e e e e e e e e e 101
[MTapaMeTPBL . . . . . . . . o o e e e e e e e e e e e e e e e e e 101
TIPUMEHEHHE . . . . . . . o o v e e s i e e e e e e e e e e e e e e e e e e e e 101
3.04 TugpaBIuYeCKUl rPpafueHT U HAIIPABIEHUE TIOTOKA . . . . . « « + « v o v o v o e u 101
Be3 MPOHUITAEMOCTH . . . . « v v v v et e e e e e e e e e e e e e e e e e e e e 101
[TapaMeTpBL ¥ CTIIAKUBAHUE . . . . « + « ¢ v v e v e e e et e e e e e e e e e e 104
CTPEJIKM U3 TOUEK . . + v v v v v v e e et e e e e e e e e e e e e e e e e e e e 104
A (102 27 712 105
3.05 YoenbHBIM pacxof (3aKOH [TapPCH) . . . . . & v v v v v e e e e e e e e e e e e e 105
UTO CUHUTACTCST .« v v v v e v e e e e e e e e e e e e e e e e e e e e e 105
Kak momyuutb pactTpe Ku T . . . . . . . . . . o o e 105
[TapaMeTPBI . . . . . . o v o e e e e e e e e e e e e e e e e e e e e e e e e e e 105
YTO TEKHUT B CIIOE CTPEIIOK . . + v v v v e e v e e et e e e e e e e e e e e e e e e 106
TIPUMEHEHHE . . . . . . . o o i e e e e e e e e e e e e e e e e e e e e e e e 106
3.06 I'ayccoBa cumynmsanms (SGS) . . . . . . . . . o e e e e e e e e e e 106
TTAapaMETPBI . . . v v v v e o e e e e e e e e e e e e e e e e e e e e e e e e e e e 107
BUABl KDUTUHTA: KAKOM BEIOPATD . .« « « ¢ v v v v v e e e e e e e e e e e e e e e e 108
MImapramKa . . . . . . . v o e e e e e e e e e e e e e e e e e e e e e e e e 108
PaBHBIE PACCTOSTHUSA HA TPAHUIIE OTOOPA . . . . v v v v e v e et e e e e e e e e 109
Korga cucTeMa He PEIMAETCT . . . « v+ v v v v e e e e e e e e e e e e e e e e e 109
3.07 II7T0THOCTE O 3aMepaM (ITePEMEHHAT OTIOPA) . . . + « v « v v e v e v e e e e e e a 109
BBIXOO ¥ HHBADPMAHT . . . & v v v v e e e e e e e e e e e e e e e e e e e e e e e 110



Kak UUTATD . . . . . o v o o e e e e e e e e e e e e e e e e e s e 110

OxHo «KapTa IJIOTHOCTU» (3KMBOM IPEAIIPOCMOTP) «» « v + v v v v e v e e e e e e e e o 110
3.08 IMpuMep O MIOTHOCTH (IIEMO) . . .« v v v v e v e e e e e e e e e e e e e e e e e 111
4. Pa3pe3 111
4.01 PaBPe3 MO MHHIM . . . . « v v v v e et e e et e e e e e e e e e e e e e e e e e e 111
Kak 3aMaroTCS TITACTEL . . . .« v v v v v v e v e e e e e e e e e e e e e e e e e e 111
Pa3pe3 1Mo OHOM MOBEPXHOCTH . . « v+ v v v v e e e e e e e e e e e e e e e e e e 111
ITopsimOK ITOBEPXHOCTEM 3a[AET AEPEBO CIHOEB . . . . v « v v v v e e e e e e e e e e 112
BEIXOOBL . . . . . o o o e e e e e e e e e e e e s e 112
BepTHKAMBHBIE MACIIITAD . . . . . . . v v v v o e e e e e e e e e e e e e e e e 113
HecCKONMBKO pa3pe30B 3a OOUH ITPOTOH . . . .+ « v v v v e v e e e et e e e e e e e e e 113
LIBeT MOMOC: CIPABOYHUK IIJTACTOB . . . + v & v v e v e e e e e e e e e e e e e e e e 114
ATPUOYTHI BEIXOOHBIX CIIOEB . . . . v v v v v v e e e e e e e e e e e e e e e e e e 114
ITapaMeTPBI . . . . . . o o ot e e e e e e e e e e e e e e e e e e e e e e e 115
Kak mompo0OOBaTE HA JTIEMO . . . . v+ v v v v e e e e e e e e e e e e e e e e 116
Cea3b C QGIS . . . . . . e e e e e 117
4.02 CKBaXXUHH Ha pa3pe3e (MOIEJTb OVPEHHUS) . . + + v v v v v v v e e e et e e e e e e 117
MoOTEmb OYPEHMST . . . v v v v e v e e e e e e e e e e e e e e e e e e e e e e e 117
HakJIOHHBIE CKBAKUHBL . . . . .+ v v v v v v v e et e e e e e e e e e e e e e e e e e e 117
CKBAXXMHEI 0€3 MHTEPBATOB . . . « .+ & v v v e e e et e e e e e e e e e e e e 117
Korpa yCThbs ¥ HHTEPBAEL HE CXOOATCS « .« v v v v o v e e e e e e e e e e e e e e 118
TEPHIUMEBIM YUTATEIID . . .+ « « v v v v e e e e e e e e e e e e e e e e e e e e e e 118
[TaKeTHOCTD ¥ COBMEIIEHME . . . . « © v v v v e e e e e e e e e e e e e e e e e e 118
PacKpacKa M TETEHIA . . + « v« v v v v e e e e e e e e e e e e e e e e e e e e 118
OO6pe3Ka IO YEPTEKY M PAMEKE . . . . . v v v v v e e e e et e e e e e e e e 119
LIBeT KOJIOHOK: CITPABOYHUK IIITACTOB . . . .+ « v v v v e e e e e e e e e e e e e e e 119
[MTapaMeTPBL . . . . . . . o o e e e e e e e e e e e e e e e e e e e e e 119
PackpacKa IO COOEPIKAHMIO . . . . « v v v v e v e e e e e e e e e e e e e e e e 120
4.03 CoCcTaB IIIACTa HA PA3BPE3BE . . + v v v v v v e v e e e e e e e e e e e e e e e e 120
OBA PEKHIMA . . v v v v v v e v e e e e e e e e e e e e e e e e e e e e e e e e e 120
[MTapaMeTPBL . . . . . . . . o o e e e e e e e e e e e e e e e e e e e e 120
OmnpepeneHue pa3pe3a U OOIIHEe MAPAMETPBI . . . . . v« v v v v e e e e e e e e e e e 121
MaHudpecT MOOEIN BMECTO CIUCKA CITOEB . . . + & v v v v v v v e e e et e e e e e 123
4.04 TlepecedeHUE IIOBEPXHOCTEM C PA3PE3OM . . . + « v v v v v v et e e e e e e e e e e 123
ITapaMeTPBI . . . . . & v v o e e e e e e e e e e e e e e e e e e e e e e e e e e 123
4.05 IlepecedueHne BEKTOPOB C PA3PE30OM . . . v & v v v v v ettt e et e e e e e e e 123
[MTapaMeTPBL . . . . . . . . o e e e e e e e e e e e e e e e e e e e e e 124
WMS ¥ CTUJIBb UCXOMHOTO CIIOST + + v« v v v v e e e e e e e e e e e e e e e e e e 125
OOpe3Ka Mo penbedy U JIMHUM HU3A . . . . + « « v o v e e et et e e e e e e e e e 125
ATpUOYTHI OOBEKTOB HA PA3BPE3BE . . & v v v v v v e e e e e e e e e e e e e e e e e 126
4.06 ITepecedenne TIN C PA3PE30M . . . . . . . v v v i v e e it e e e e e e e e e 126
[MTapaMeTPBL . . . . . . . . o o e e e e e e e e e e e e e e e e e e e e 127
IIenOYKY U 3aMKHYTEIE CEUEHUS . . . . « v v v v v v e e e et e e e e e e e e e e e e 127
4.07 TTpoeKIHs OOBEKTOB HA PA3PE3 . + & v v v v v v e et e e e e e e e e e e e e e 128
Bce pa3pesnl OTIPEAETIEHMS . . .« v« v v v v e v e e e e e e e e e e e e e e e e e 128
MS U CTUIIb UCXOTHOTO CIIOST . v v v v v v e e e e e e e e e e e e e e e e e e e 129
4.08 COpOELHPOBATE C PA3PE3A . « + + « v v v e et e e et e e e e e e e e e e e e e e 129
OOpaTHBIM XO/: MPaBKa KOHTAKTA HA PA3PE3E . . . . v v v v v vt e e e e e e e 129
Packom: BCE BOPTA CPABY + + v v v v v v v e e e e e e e e e e e e e e e e e e e e e 129
4.09 Pa3BEpTKA CTEHKM CTBOMA (6€TA) . . . . . . . v v v i i i e et e e e e e e e e e 130
4.10 TTpumep O pa3pe3a (TEMO) . . . . v v v v v v e e e e e e e e e e e e e e e e e 130
CKBaXXMHEI C MHTEPBAJIAMHU OIMPOOOBAHMST . . . . . . © v o v ot e v e e e e e e e e 131
Crom IeMO M HX QTPUOVTBL . . . « + v v v v v e et e e e e e e e e e e e e e e e 132
TTAaPaAMETPBI . . . v . v o v e et e e e e e e e e e e e e e e e e e e e e e e e e e 132
4.11 O6pa3el] CIPaBOYHUKA IIJTACTOB . . . . . v « v v e v e et e e e e e e e e e e e e e 133
UTO BHYTPH + « v v v v v e e e et e e e e e e e e e e e e e e e e e e e e e e e 133



Teno 3aIOMHAECT TEOTIOT .+ .« &+ v v v v v v e e e e e e e e e e e e e e e e e e e
COCTaBHBIE TEJIA CEPBIE . . + + v v v v e v e e e e e e e e e e e e e e e e e e e
Tor xe dpavimBHe QGIS . . . . . . . . . . . e e e e e
4.12 OneMeHTH 3a/JIeTaHUd II0 CIIEAY BBIXOHA . + « + « v« v v v v e e e e e e e e e e e
4.13 CopgepKaHUA MO IJTACTY B YCTBIX &+ + v« v v v v e v e e e e e e e e e e e e e e e e e
[ToueMy CTHIKOBKA MAET IO TTIYOMHAM . . . . . + v« v v v vt e e e e e e e e e e e e
OTCyTCTBYIOIIEE COOEPKAHME HE HOMIB . . « « v v v v v e e e e e e e e e e e e e e e
[TapaMeTPBL . . . . . . . o o e e e e e e e e e e e e e e e e e e e e e e e
YUTO B BBIXOIHOM CIIOE . .« v & v v v v e e e e e e e e e e e e e e e e e e e e e e e
FeoOTHUYECKAT MOTEIID . . . « + v« v v e e e e e e e e e e e e e e e e e e e e e e e

5. 'eomoruuyeckasi Mmouejian (0era)

5.01 CormacoBaHHOCTb MAYKHM IJTACTOB . . . . + v & v v v v e e e e e e e e e e e e e e e e
UTO CUUTACTCST . . . . o v v v v e e e e e e e e e e e e e e e e e e e e e e
OTKyma 6epEeTCS MOPSMAOK TIJTACTOB . . .« + & v v v e v e e e e e e e e e e e e e e e
UTO HA BEIXOME . « v« v v e v v e e e e e e e e e e e e e e e e e e e e e e e
Yero MHCTPYMEHT HE PEILIAET . . .+ + « v v v v e v e e e e e e e e e e e e e e e e e e e

5.02 TTpuMep pa3pe3a (TEMO) . . . . . v v v v v e e e e e e e e e e e e e e e e e e e
UTO BIPUMEPE . . v v v v v v v e v e e e e e e e e e e e e e e e e e e e e e e
I'pumbl B 30HE CKITAAKM HEBEPHBI HAPOUHO . . . . « & v v v v e v e e e e e e e e e e
UTO HABBIXOHME . + « v v v v e v e e et e e e e e e e e e e e e e e e e e e e
KakK 9THUM HOJIB30BATBCS . . « + « v v v v v v e e e e e e e e e e e e e e e e e e

5.03 C6opKa mMavyKky OT Petbeda . . . . . . . . o o i i e e e e e e e e e e e
TToyeMy 9TO HAMEIKHO . . . v « & v v v e e e e e e e e e e e e e e e e e e e
UeM 38 9TO IJTATAT .+ . « « v v v v e v e e e e e e e e e e e e e e e e e e e e e
YTO CUUTAETCS MOLITHOCTBIO . . . + v v v v v v e e e e e e e e e e e e e e e e e e e
JIMHUM KOHTAKTA . . + « « v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e

5.04 Koppekius ImavyKy M0 CTATUCTUKE MOIITHOCTEM . . . . . . . v v v v v v v v e e e e e

5.05 MaHUMECT MOTEIM . . . + v v v v v v e e e e e e e e e e e e e e e e e e e e e e

5.06 CKIaggyaTOCTh MOBEPXHOCTH + . + « & « v v v v e v e e e e e e e e e e e e e e e e e e e

THOPOIIOTHUS PEK . .+ v v v v v it e e e e e e e e e e e et e e e e e e e e

6. I'mgponorus pex
6.01 CTBODBI ¥ KPUBBIE PACKXOHOB . .« . « v & v v v v e e e e e e e e e e e e e e e e e e
Kak CHHMTACTCS . . . . . . o o o e e e e e e e e e e e e e e e e e e e e e e e
VYUacTKU . . . . . . o o e e e e e e e e e e e e e e e
[MTepOoXOBATOCTD ML YKIIOH . . .« © « v v v v v e e e e e e e e e e e e e e e e e e e e
YPOBHU . . . . . o e e e e e e e e e e e e e e e e e e e
YepTEXK CTBOPOB OTHUM CITOEM . . . v v v v v v e e e e e e e e e e e e e e e e e e
[ToOBaM UEPTEIKA . . « .+ v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e
YUTO BazKHO 3HATE O METOHE . .« .+ « v ¢ v v e v et e e e e e e e e e e e e e e e e e
UTO HA BEIXOME . + v« v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e
I'padUK KPUBOM PACXOIOB . . .+ « v v v v e v e e e e e e e e e e e e e e e e e e e
6.02 TTOMUTOH 3ATOIITEHMA . . .« v « v v v v e v e e e e e e e e e e e e e e e e e e e e
YpoBeHD BOONb PEKU HE TTIOCTOSTHEH . . . + v v v v v v e v e e e e e e e e e e e e e
6.03 UMIOPT TAOIHII CTBOPOB . . + v v v v e e e e e e e e e e e e e e e e e e e e e
6.04 TIpuMep PEKM (HEMO) . . . . . v v v v e i e e e e e e e e e e e e e e e e e e
Kak ODPOBEPATE TPYIIIIY .« .« v v v v e v e e e e e e e e e e e e e e e e e e e e
Yero B IPYHIE TTIOKA HET . . .« v v v v v e v e e e e e e e e e e e e e e e e e e e e e e

7. PpakTaJIbHbIA aHAIA3
7.01 OpakTambHAT PABMEDPHOCTD . . & « v« v v e e e e e e e e e e e e e e e e e e e e
Kak 9uTaTh KADTY .« « v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e
BEIOGOD OKHA M ITTATOB . . .+ + v v v v v e e e e et e e e e e e e e e e e e e e e
PabouUmi IIHKIT . . .« v v v e v e e e e e e e e e e e s,
[MTapaMeTPBI . . . . . . . . o o e e e e e e e e e e e e e e e e e e
7.02 Box-counting MacCKH; . . . . . . . v v v v v vt et e e e e e e e e e e e e e e e e e



OTKyHa OEPETCST MACKA . . .« v « « v v e v e e et e e e e e e e e e e e e e
7.03 Pa3MEpPHOCTD MUHUM U TPAHUIT . . . . « v v v v v e e et e e e e e e e e e e e e e e
[IUarHOCTUKA CTJIaKUBAHUS UIONMHMHUM . . . . . v v v v v v v e v e e e e e e e e e e
HOPYTHE IPAMEHEHHUST . . . .« v v v v v v v e e e e e e e e e e e e e e e e e e e e e
7.04 Pa3MepHOCTb MUHKOBCKOTO (BEKTODBI) . « . « ¢ v v v v e v v e e e e e e e e e e e e
7.05 IpuMep O GPaKTAIOB (MEMO) . . . . v v v v e v e e e e e e e e e e e e e e e

8. OdMeH maHHBIMH
8.01 IMpuuats LandXML . . . . . . . . . . e e e e e e
UTO GHTAECTCS . . .« v v v o v v e e e e e e e e e e e e e e e e e e e e e e
[MTapaMeTPBL . . . . . . . . o e e e e e e e e e e e e e e e e e e e e
CTaHOAPTHBIE 3JIEMEHTBI CXEMBL . . . .« & v v v v e v e e e e e e e e e e e e e e e
TTOMST BEIXOOHBIX CIIOEB . . . v v v v v v e e e e e e e e e e e e e e e e e e e e
TTOPSAMOK KOOPHAHMHAT . . .« « v v v v e e e et e e e e e e e e e e e e e e e e e e
EOVHULBI UBMEPEHMST . . . & v v v v v v v e v e e e e e e e e e e e e e e e e e e e
KPpHBEIE . . . . . . . e e e e e e e e e e
CTBOPBL HA MECTHOCTHL . . . + + v v v v e v e e e e e e e e e e e e e e e e e e e e
8.02 3ammcats LandXML . . . . . ... e e e e e e e e e
UTO 3AIIMCHEIBACTCT . . « . v v v v e v e e e e e e e e e e e e e e e e e e e e e e
CTBOPBI L TPACCA .+ .« + v « v v e v e e e e e e e e e e e e e e e e e e e e e e e
TPaHHUIBL . . . . . . . o o e e e e e e e e e e e e e e e e e e
8.03 TlpumMep LandXML (HEMO) . . . . . . . . v v v i e e e e e e e e e e e e e e e
BapHaHTBL . . . . . . . . e e e e e e e e e e e e e e e e e e e
OTKyHa B3ATHL HAIMUCAHMT . . . + v ¢ v v v v v e e e e e e e e e e e e e e e e e
TIOPSIAOK PABOTBL . . . v v v v e v e e e e e e e e e e e e e e e e e e e e e e e

9. CaBMKEeHUus
9.01 HakJIOHBI M KPUBU3HA TI0 OCETAHMAM . . . . + + v« v v e v e e e e e e e e e e e e e e
Kak CUMTAETCS . . . . . . o o v i o i e e e e e e e e e e e e e e e e e e e e e
1 €< 2«
CBepKa C IPOPUIBHBIMU JTHHUAMIM . . . + & v v v v v e e e e e e e e e e e e e e e
9.02 Topu30HTANBHBIE JEPOPMAITHH . . . .+ « & « v 2 e e e e e e e e e e e e e e e e e e e
OIIEHKA TO KPHUBHUBHE . . .+ « v v v v v v et et e e e e e e e e e e e e e e e e e
[To U3MEPEHHEBIM MHTEPBATIAM . . . « . « v e v v e e e e e e e e e e e e e e e e
9.03 ITpuMep MYIBABL (HEMO) . . .« + v v v v e e e e e e e e e e e e e e e e e e e e e e
[TOPSAOOK HPOBEPKHM . . . v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e

TunuayHbIie CHUTYyallUHd U PEeIlIeHHus1

IIpunoxenwue. Isoliner 3a 15 MuHyT
CueHapuil 1.V MEHST TOUKH . . . . « v v v v v v e v e e e e e e e e e e e e e e e e e
CueHapuii 2. MHe HyXKeH peqtbed . . . . . . . . . . o o o e e e e e e e
CueHapuil 3. MHE HYZKEH PA3PE3 .+ « « v v v v v v e et et e e e e e e e e e e e e
Kyma UATH JaIBIIIE . . . . . . v b o vttt e e e e e e e e e e e e e e e e e e

IIpunoxenue. IToass TeMo-CI0€B
Beixompl rpymnnbl «TOMOTPAMUMI® . . . . . v v v v et ot e e e e e e e e e e e e e e e e e
CkBaxuHH (Oemo) - uHCTpyMeHT 1.10 . . . . . . . . . . . . . . ..o
[Tpodunmu sneKTpopa3BeOKyu - UHCTPyMeHT 1.11, pexkuMm snekTpopa3Begkdt . . . . . . . . .
ITpodunu ocegaumii - MHCTPYMeHT 1.11, pesKUM OCeIaHUM . . . . . . . . .« v v v v v o ..
[auHBIe O11g pa3pe3a - UHCTPYMeHT 4.10 . . . . . . . . . . . . . ..o
IanHbIe On1a GpaKTasaoB - UHCTPYMeHT 7.05 . . . . . . . . . . . . . . . . . . ... ... ..
[TnotHOCTE (MeMoO) - uHCTPYMeHT 3.08 . . . . . . . . . . . . . . . . . e

IIpunoxenne. [IIOTHOCTHh IEPEMEHHOH OMOPHI: IMOIIAr 0BO
IlTar 1. CrermepupoBaThb gemo (3.08) . . . . . . . . . . . . . . . e
IITar 2. ITnmotHOCTE IO TOUYKAM (3.07) . . . . . . . . . e e e e e e e e e e e



IIar 3. IImOTHOCTH IO IUHUSIM . . . . Y N o 1/

Illar 4. I[I;TO0THOCTh IO MOMUTOHAM M JA3UMETPHUST . . . . « « v v « v v v v v v v v v v v ... 162

[Tar 5. CMemIaTh TUILI YePe3 JOIMUCHIBAHME . . . . . . « v « v v v v v v v v e v v v v v 1062

[Tar 6. OPPEKTUBHAT CUTMA . . . . « + « v « v e e e e e e e et et e i e e e ev e e e e .. 1063

Kak 9uTaTb UTOT . . . . . . .« . v i i e i i e e e e e e e e e e e e e e e e e e e e e e oo 163
IMpennpusaTusM 163

2KypHain ¥ maHeNlb UHCTPYMEHTOB . . . . « & « v « v v v v e e e e e e e e e e e e e e o . 163
JInueH3usA U MOoaggepPXKKa 163
BBeoenue

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 2D Kriging (Touku — pacTp)
* 1.02 MuHuManbHas KPpUBU3HA (TOYKU — PacTp)
1.03 MBA: mynbpTUCETOYHEIE B-cinaliHEL (TOYKH — pacTp)
1.04 VI30omuHMU U3 pacTpa
1.05 JlekmacTepu3alus (Beca)
* 1.06 Baprorpamma (3KcnepuMeHTaIbHas)

1.07 BapuorpamMmMmHas kapTa (aHU30TPOIIUA)

1.08 Kpocc-Banupanuusi BapuorpaMMEbL

1.09 Kpocc-Banuganust metoga (LOO)

1.10 [IpuMep CKBaxKuH (OeMo0)

1.11 ITpumep reodpusndeckux npodunei (qemo)

1.12 Bpe3ka nmogpo6GHOM ITOBEPXHOCTU B PETHOHAJIBHYIO

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.

1.01 2D Kriging cTpouT pacTp 1o ToukaM. OpauHapHBIM KPUTHUHT OLleHUBaeT 3HaUeHNe 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 HNaHHEIX. 1.10 IIpuMep CKBazKuH (IeMO0) BLIIaET TOTOBLIN Habop
TOYEK C PEAJINCTUYHOU IIPOCTPAHCTBEHHOU CTPYKTYPOU.

danbime, Korga morpedyercsi 000CHOBaHHEe. [lapaMeTphl MOIEeNM MOXKHO He IomOupaTh Ha
rina3. 1.06 BapuorpamMma CTPOUT UX IIO0 CAaMHM JOaHHBIM KM pUCyeT rpaduk, Ha KOTOPOM BHUIHO,
eCTh JTM B MaHHLIX ITPOCTPAaHCTBEHHAs CBsI3b BOOOINe. EC/TH sKCIepUMeHTAJIbHEIE TOUYKU JI0XKATCS
Oecrnopsi0YHO, HUKAKOW MeTon e€ He co3gacTt. 1.07 BapuorpamMMHasi KapTa II0Ka3bIBaeT
QHM30TPOIIHIO - KOTTIa CXOMICTBO TSIHETCS BIOJb OOMHOTO HAIllpaBIeHUs CUIbHEE, YeM ITOTIEPEK, U 3TO
Hago ydyecTb. 1.09 Kpocc-Banumanusi meroga (LOO) yOupaeT KaxKOyl0 CKBaXKUHY I10 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.

15



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'I6eI_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 2D Kriging (TO4Y4KHu — pacTp)

OpouHaphbi# (OK) unu npocTtoi (SK) KpUruHT 110 TouedyHOMY cJiolo. CoBIlagaroiine TOUYKYU (OOUH U
TOT ke XY) ycpemHSATCA 0 Z. B y3j1ax ceTKH 3HaUYeHUS MCXOOHBIX TOYEK BOCIIPOU3BOAATCS TOYHO
(Ipu HyIE€BOM HaArreTe).

KpWruvHr: oueHka B y3ne - B3BelleHHoe cpeHee cocenem

CKBaMHbI
y3en (oueHWBaem)

Bec 20%

O

gec 14%

Q

Bec 14%

O

Bec 11% *

Bec 21%
(@] Bec 20%
O

Yem Banke ckBaKuHa K y3ny, Tem Bonblue eé Bec.
Beca nogbupaioTcsa No sapuorpaMMe, a He NpocTo 1l/paccTosHue.

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

OCHOBHBIE TTAPAMETPHI:

[TapameTp YTo 3amaét ITo ymonm4ganuio / COBET
ToueuyHBIN CIIOM HcxopHble TOUKHU (CKBAXKUHBI) -

OIS UHTEPHOISILINA.
ToIBbKO BHILEIEHHBIE 00BEKTH CuuTaTh JIUIIb IO BBIKIJI.

BEIJEJIEHHBIM TO4YKaM CJIOsA.
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[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)
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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.

22



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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HarreT CO = 17
10 -
@® 2KCnepuMeHT (Mo AaHHbIM)
m— MOJENb: Chepnyeckasn (a=13 KM) + HarreT
0 T T T

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

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

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».

24



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
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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
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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

27



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
Pa3momMsbl, 1 TOT ke ciou npuHuMaioT 1.02 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

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

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

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

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

1.02 MuHuMa/IbHasi KPUBU3HA (TOYKH — pacTp)

WHCTPYMEHT CTPOUT 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

Pazjiombl TOiaoTCs TEM Ke cyioeM nuHuM, 9yTo ¥ B 1.01, 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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1.03 MBA: myabTHCETOYHBbIEe B-criyladiHBI (TOYKH — pPacTp)

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

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

[TapameTp

YTto 3amaeT

ITo ymonm4gaHnuio / cCOBET

Touku c 3amepamu / Ilosne
3HaYEeHUusd

Bxom.

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

s9eek (gom.) OTKa3kbIBaeTcs paboTaTh.

Yem Oepér

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

VaopaBieHHe pelmeéTKaMu

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

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

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

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

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

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

Yero He maéT

Hu ommbku OlLleHKW, HU MOOeJIM KOBapwalliu, HU BECOB, KOTOPHIE MOXKHO OOOCHOBATh. IJTO
alllIPOKCUMATOP, a He OLEHIIUK, U OH He 3HaeT, HAaCKOJIbKO XOPOII ero OoTBeT. Kpocc-Bamupganus
MmeTorna (1.09) u kapTa omubKHu K HeMy HemmpuMeHuMBL. OTCIOfa U TIaBHOE IIPUMeHEeHNe B pa3BelKe
- CTPOMTBH HM TPEH/O, da OCTATKH YTOYHATHB KPHI'HHI'OM, [OJId 4Yero €CTb KPDUTHMHI' C BHEIIHUM
TPEHOOM.

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

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

I'parunubl pe3yiabTaTa

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

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

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

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

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

1.04 A30/1MHUM U3 pacTpa

CtpouT wu30AMHUU (JIMHUKU) U, II0 YMOJIYaHUIO, KOHTYPHBIE
PaBHOMEPHBIM IITarOM WU SIBHBIM CIIMCKOM. [lapaMeTp®hI:

HONMUTOHBI. YPOBHU 3amaloTCsd

[TapameTp

YTo 3amaeT

ITo ymomuyauuto / coBeT

Pactp
Tar u3onuHUM

Hauanbubill ypoBeHb (offset)

fBHEIE YPOBHU

['71aBHAS U30JIHHUSA KaxXaas
N-sa

MuH. gnuHa IUHUN

Bukybuyeckoe criaxxuBaHUe

Cxpyrnenue nuauy (Chaikin),
urepaumi

3amnucarh 3HadYeHue B 7
reoMeTpUu

ITpopexxuBaHUE KOHTYPOB,
OOJIS TYerKHU (moIl.)

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

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

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

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

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

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

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

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

3a0aTb Ha3HA4YEHHUe.

BrIxonHbIE ITOJIA:

Cnoit IMomne Tun YTo comepKUT

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

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

KouTypHEbie nonmurodel  ELEV _MIN YKCJIO Huxanui ypoBeHb
nosica.

KontypHrie nonurousl ELEV MAX YUCJIO BepxHuit ypoBeHb
rnosica.

Tena nosicoB ELEV MIN, YUCJIO OTMEeTKY HUXKHEN U

ELEV MAX BEepXHEU KPBIIIKU

Tena.

Tema nmosicos shell nenoe 1 y Tena - oTnyaer

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

CriaaxxuBaHHe M30/IHHHH

OcHOBHOI crtoco0 CTyIafuTh U30JIMHUY B 9TOM UHCTPYMEHTE - OMKyOUYeCKoe CrijlaKuBaHue. ['pun
rnepen KOHTYPUHTOM CryllaeTcsl OMKyOMdYecKou MHTeproisuuen (X2...X4), ¥ KOHTYPH CTPOATCSH
o 6osiee Menko# ceTtke. Ha rpy6oM rpupe M30JIMHUY MHAYe BHIIISIOAT «OKTarOHaAMU» (BEPIIUHBI
CTaBSTCS IIO0 KpasM sideek), a CryllleHue youpaeT 3Ty YIJIOBaTOCTh ToIloyorudecku ducro. Nodata-
TPaHULE U BHYTPEHHUE «OKHa» JAHHBIX COXpaHATCA. CrylneHue AeHWCTBYeT W Ha JIMHUU, U Ha
KOHTYPHEIE TIOJINTOHEI - TPAHUIIHI II0SICOB ITPX 3TOM COBHAAAIOT C M30MUHUAMU. LleHa - 60JIbllle TUyeeKk
(x4 = B 16 pa3 6oJsblile), TO3TOMY Ha OYeHb KPYITHOM IpUle HaUHUTE C X 2.

IIOTIONTHUTENIPHO €CTh JIETKoe CcKpyrieHue nuHuit anroputMom Chaikin (komudecTBo uTepanmii).
OHo crabee GuKyOMYECKOTO U OOBIYHO He TPeOyeTcs, eCliM CryllleHHe BKIIo4YeHo. FiMeeT CMEBICT
Kak OBICTpast albTepHATHBA Ha rpy0OM Ir'pue, Korga CryliaTh He X04eTCs.
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CrimaxuBaHNWe CcaMOr0 IIOJIsI 3TO OTHeNIbHAsl Olepallusi, W BHIIIOJIHSETCSI OHa He 30eCh, a B
nHCcTpyMeHTe «2D Kriging». Tam oHO mMOET Mo rpuAy OO0 KOHTYPHHTa M yOuMpaeT He YTI0BaTOCTh
JIMHUYM, a OyTrpUCTOCTb IIOJsI, Te€ caMblie «OBYBM TJla3a» BOKPYT CKBaXXWH. buHKyOudeckoe
Crila’kMBaHWE ¥ TayCCOBO CriaXKWBaHME IIONS [OIIOJHSIIOT OPYyr Opyra - IiepBoe yOupaeTt
YIJIOBAaTOCTh CETKU, BTOpPOe OYyTrpHUCTOCTh HaHHBIX. KOHTYPHEBEIM pacTp KPUTMHTra IIPU 3TOM He
MEeHSIEeTCS, CrJlakKUBaeTCs JIUIIL BpeMeHHast KOIIUs.

KoHTYypHBbIE IIOJIUT OHBI (I10sICa)

KOHTYpHBIE TIOJIUTOHEL - 9TO 3aJIUTHIE MOsSCa MEXOY COCEeTHUMU H30IUHHAMH. OHH CTPOSATCS He
KiTaccuuKaIlie CTyIeHeK pacTpa, a IOJMIoOHM3allMell caMuX CrIaKeHHBIX MU30JIWHUN BMECTe C
KOHTYPOM T'OOHO¥ 00/1acTH pacTpa.

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

[urama30H ypoOBHEHN IIOSIC IIOJIy4YaeT M3 OTMETOK OTPAaHWYHBAIOIIUX €r0o U30MUHHUH. [Tosc JIeXur
MeXOy OBYMS COCETHUMM H30JIUHHSIMU, UX OTMETKH U €CTh ero HHM3 U BepX, U YHUTAIOTCS OHU
TOYHO, 6€3 OTJIIAKK Ha pa3Mep s4elku. BeibopKa pacTpa OCTAa€TCS 3aIllaCHBIM ITyTEM [IJisi IIOSICOB,
Yy KOTOPBIX C OJJHOM CTOPOHHI HE M30JIMHUS, a KOHTYP o6nacTu. CKOJIBKO IIOSICOB OIIPEIeIeHO TEM U
OPYTUM CIIOCOOO0M, MUIIIETCS B XKypHAal.

I[TouemMy He BHIOOPKOM. M30MMHUSA IPOBOOUTCS HHTEPIONSIMEN MexXOy IeHTpaMHu s4eekK, a
BLIOOPKA OTHAET 3HAUEHNE CaMOU SYeHKH. DTO ABe pPal3HLIe ITIOBEePXHOCTH. IToKa II0sIC IIUpe STUYeHKH,
pa3Huiia HesaMeTHa. Korpma mosic jeJINKOM JIeKUT BHYTPHU OOHOM AYeNKM, 3HaUYeHHe 9TOU S4elKUu
MIPUHAJIEKUT COCEOHEMY AUAlla30Hy, W TOSIC IOJIy4YaeT 4yxKoi. Ha KapTe 3TO OCKOJIOK YyXKOTO
uBeTa cpengu cocemeil. Ha wacToM cedyeHMU TakKOU MOSC He UCKIIIOYEHUe, a npaBuino. CedyeHue B
MeTp Ha pa3Maxe CTO METPOB U CETKe B MSIThAECAT SUeeK HAET ITIOYTU BCe IT0sICa TOHbBIIIE SUYEHKH.

I'paHb, y KOTOPOU HUM C OOHOU CTOPOHBEI HET M3OJIMHHWU U KOTOpas TOHBIIE SYEUKHU, IIOSICOM He
CUYMUTAETCS M OTOPAChIBAETCS CO CYETOM B XKypHaJsl. Takas rpaHb 3aMKHYTa XBOCTHKaMU IIPOMJIEHU ST
y KOHTypa 00J1acTH, a He U30JIMHUSIMH.

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

IIpsimble rpaHu Ha 9epTezke IOsICOB

He Bcskasi TUHUSA Ha BEIXOHE 3TO M30NMUHUS. [I0JIMTOHEI TOSICOB COOMPAIOTCS U3 TPEX UCTOYHUKOB
cpa3y - caMuxX M30JIMHUM, KOHTypa 00JlaCTH C JaHHBIMM M JIMHUN Pas3ioMOB. I[lepBble IIJIaBHEIE,
BTOPHIE U TPETHU IIPSIMEIE.

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

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

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

Tena mosicoB

ITosic cam 1o cebe TOBEPXHOCTh, V HEr0 €CTb KOHTYp, HO HET HM HU3a, HU oOBnEéMa. Tperuit
BBIXOJ TAET TOT JKe II0SC 3aMKHYTHEIM TeJIOM - KpbliKa cHu3y Ha ELEV MIN, kphIlllIka cBepxy Ha
ELEV MAX, 60KOBBEIE CTEHKH II0 BCeM KOJIbIlaM, BHYTPEHHUM TOXKe. TaKoe TeJji0o CUUTAeT O0BEM,
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pPeXKETCA IINIOCKOCTBIO C 3adKPHBITEIM CPE30M M II€PEeHOCHTCA B IIPOrpaMMBbI, KOTOPhIE€ IIOHHMAIOT
TOJIBKO 3aMKHYTEIE 060JIOYKH.

3aMKHYTOCTH TIPOBEPSIETCS IO €MUHCTBEHHOMY IPABUIY - Kaxkaoe pedpo 000I0YKY MTPHUHAIIEKUT
POBHO [ABYM T'paHsAIM. BHYTpeHHEE KOJIbIIO0 MOJTy4YaeT CBOIO0 CTEHKY HapaBHE C BHEIIHWM, WHA4e
000/7109YKa HE COMKHETCS BOKPYT OTBepCcTHsA. Teja, He MNPOIIEAIINe MPOBEPKY, CYUTAIOTCI U
MUIITYTCS B KyPHAJ YMCJIOM.

BrIxopn 110 yMOJTYaHHUIO IPOITYCKAETCS. B I10J1€ CTOUT IPOIYCK BLIBOAA, U CJION HE CO3[aETCs, IT0Ka He
3aaTh eMy Ha3Ha4YeHUe UM BpeMeHHBIH cJioi. Tejla 3aMeTHO TsKeJlee IJIOCKHUX I10SICOB, II03TOMY
BKJIIOYATh UX CTOUT IIOJ 3afaydy, a He BCeTfa.

OdopmiaeHue CI0€B

JIuHusAM 3afaiiTe CUMBOJIMKY II0 IIPaBUJTy Ha OCHOBe is_index - rnaBHEIM u30nuHuaM (is index = 1)
maiTe OOJBINTYIO TOMIIUHY. [Tognuce - mo monto ypoeHa (ELEV).

ITonuroHe CO30a0TCs C OGHUM CUMBOJIOM. [I71s 3aJIMBKHU II0 Auana30oHaM 3ajaliTe rpagyupoOBaHHYIO0
cuMmBonuKy 1o ELEV_MIN (unu ELEV_MAX).

Crioi U30JIMHUM aBTOMATHYECKHU IIOMeIllaeTCcs Had CJIOeM MIOJIMTOHOB, YTOOB! JTMHUU OBLIIM BUIHBI
ITOBEPX 3aIUBKHU.

3HauyeHHe B Z reOMEeTPHH

®mnmaxok 3amucarbs 3Ha4YeHHe B Z reoOMeTpHH IIOOJHNMAET BEPIIMHBI KaXOou JUHUM Ha eé
CO6CTBeHHy10 OTMETKY. H3onuHUSA 9TO MTUHUS PABHOT'O YPOBHJ, IIO3TOMY Z Yy BCe€X eé BEPIIINH OOWH
" paBe€H 3HA4YE€HHIO II0JIdA.

KOHTYpHBIN TTONMUTOH KIagETCs IIJIOCKO, Ha BEPXHIOK T'PAHUIY CBOETO II0sica - Ha Ty Ke OTMETKY,
YTO BEPXHSS KPHIIIKA ero Tejia. CTOmKa MOsICOB M HAa€T CTYNMEeHYaTYI0 MOBEPXHOCTD, a TIOJIUTOHHI C
TeJlaMU JIOXKATCS APYT Ha gpyra 6e3 3a3opa.

Komnb1o mosica 06s13aH0 OBITH IJTOCKUM. Hemsiockoe KOMbIIO TPEXMeEpPHasi CIleHa TPUAHTYJIHUPYET B
IJIaHe, ¥ MeXOy BePIITMHAMU Pa3HOM BHICOTH HATATHUBAIOTCS AIMHHBIE TOHKHE TPEYTONLHUKY Yepe3
BEChH II0sIC, Ha 9KpaHe 3TO JIEHTHI, BLITIHYTHIE 110 BEICOTE. BEICOTY mepKaT CTeHKHU Tejla, a He HaKJIOH
TITOTIAMKH.

HyxHo 310 gna nepepayu ropuloHTaned B ABTOKAJIL m Kpepo. CrammaptHbd 3kcmopTt QGIS
(IIpoekT —» UMnopTt/3kcnopT - IKcnopT npoekra B DXF) coxpaHsaeT OTMETKU Z BEepPIINH, Hao
TONBKO CHATH ranoduky IIpunyautenbHo 2D. Be3 Z B reomeTpuu 00e IporpaMMHl KJIagyT BCe
TOPU30HTANIU Ha HYIEBYIO OTMETKY, ¥ BRICOTY IPUXOOUTCS 3aaBaTh BPYYHYIO 10 KaXXIOOU JINHUM.

MHOro4aCTHOCTb CJI0S COXpPaHAeTCs. H30muHUS OOHOTO YPOBHA OCTaéTcs OOHHUM 00BEKTOM CO
BCEMH CBOMMH BE€TBAMHU, KOJINYECTBO 00BLEKTOB He MEHSETCHd, IIOOIINCHU HE PA3MHO2KAIOTCs.

IIpopexxnBaHNEe KOHTYPOB

KoHTypep CTaBUT BEPIIMHY Ha KaxKOOM IepeCcedYeHUH YPOBHS C PeOpOM sTYeHKH, U Ha MOOPOOHOM
TpUe TUHUS HECET BEPIINH 60JIbIlle, YeM HYKHO eé popme. [TapameTp IIpopekuBaHHE KOHTYPOB
yOUpaeT BEPLIMHBI, OTCTOSIHUE OT CIPSIMIISIONIEH TUHUKM MEHbIIe 3afaHHOM monu suelku. I[lpu
mone 0.25 u ss4yelike B ISTh METPOB OTOpaCHIBAETCSI BCE, UTO YKIIOHSETCS MEHbIIe YeM Ha MeTp
c 4yeTBepThio. PopMa IpM 3TOM COXpPaHSIETCs, a OOBLEM CJIOsI IMMagaeT B pa3bl, U 3TO BaXHO U
Osi 4epTexa, W OJII TPEXMEpPHOM cCIlieHbl, W s mnepemaum B ABTOKAJII. IIpopexxuBaHHE HIOET
OO IOJIUTOHM3AIlMU, II0O3TOMY T'PAHUILI IIOSICOB M IIOCJIEe HEro COBHAafaloT ¢ u3onuHusaMu. Hosb
OTKJIIOYaeT.

Tam, roe U30JIMHUU UOyT 4Yallle OOIIYCKa, IIPOpPeXKMWMBaHUE M CKPYIJI€EHHE CBEPATCA C I'DUOOM.
JIunua YPOBHA OEPKUTCA MeXKIOy CepearuHaMM 00 COCeOHUX ypOBHefI, U CIIpSAMIIEHHE UJIX CPpe3 yIia,
BEIBOOAIITNE eé 3a 9Ty I'PaHHUIY, HE BHIIIOJIHAKOTC. Tak Ha KPyTOM 60pTy MYJIbOBI UJIN HaA CKIIOHE C
YaCThIM CE€4YEeHHEeM COCeIHHNE M30JIMHUU HEe 3aX0OdAT OPYI 3a OPyra, a Ha IIOJIOTUX Y4aCTKaX OOITyCK
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paboTtaeT B moJyiHyI0 cury. CKOIBKO CIPSIMIEHUN OTMEHEHO M CKOJIBKO YIJIOB OCTaBJIEHO, MMUIIETCS
B XypHaI.

Tonmorpadudyeckue MOaAIIHUCH

Ha Tomorpaduueckoil KapTe Bepx HHUGPH Ha IOPHU30OHTAJIU BCerga HaIlpaBJjIeH BBEPX IIO CKJIOHY.
YuTas KapTy, 10 OJHOMU ITOATIMCY IIOHUMAEIIh, TAe BhIIE, HE CBEPSISICh C COCEMHUMU T'OPHU30HTAJIIMH.

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

ABTOMaTHYECKHUI BHIOOP CTOPOHBI HMHOTHA OIMMOGAETCs, W TOTfa ero IepeKIIYalT BPYYHYIO
mapaMeTpoM CTOpPOHaA OepruiTPHMXOB M MOANHCEH. [lepekiodyaTenb AEWCTByeT Ha 00e JacTu
KapTHUHBEI Pa3oM, ¥ Ha CTOPOHY LITPHUXOB, U Ha HAIpaBlIeHHe Ioamnuceii. [IpuMeHseTCs OH POBHO
onuH pas. Pa3BopoT THHUYM caM MeHsSeT MeCTaMH JIeBO U MPaBo, a 3HAYUT U 3HAK CTOPOHHI CKJIOHA,
TaK 4YTO MOBTOPHEIN IIePEeBOPOT BEPHYJI OHI IIITPUXHU Ha IIpexKHee MecCTo.

Be3 pa3penieHusi mMepeBEéPHYTHIX MONINHCEH 3TO He padoraer B HacTpoikax MTOOIHCEH
€CTh OIIIIMS TOKa3a IIePEeBEPHYTHIX MOAIMCEN, ¥ [0 YMOJIYaHMIO OHA 3ampelniaeT uxX. [Ipu TakoM
3anpete QGIS caMm goBopauyMBaeT TEKCT, YTOOBI OH YHTAJICS CJIeBa HAIIPaBo, U HallpaBlieHNe TUHUN
MepecTaéT Ha YTO-Tub0 BIUATH.

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

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

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

Hpenynpe}KneHHe O INIOCKHX YPOBHSAX

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

3aueM 3TO HYXHO. Ha mmomagke, rae IIOBEPXHOCTb MEHSIETCSI Ha MUJIIMMETPH, MOJIOXEHUe
U30IMHUM OIIpenenseTcs He penbedoM, a HIyMOM MaTpulibl. JIMHUS TaM TepsieT YCTOMYUBOCTD,
pacmagaeTcsa Ha MHOXKECTBO MENKMX KOJIell M BBITJISOUT KaK OJHa YTONINéHHasi. KimaccudyecKuu
WCTOYHUK TAKOH MJIOMIAAKU 3TO ITIOBEPXHOCTH BOAbl. Ha MaTpulie, IOJIy4eHHOM IO cTepeolape, OHa
CTOUT Ha OOHOM OTMETKE C TOYHOCTHIO 10 CAHTUMETPOB M 3aHUMAaEeT UHOTIA ITIOJIOBUHY IIJIOIIagH.

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

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

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

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

He cuuTaTth - IOBEEHUE II0 YMOJIYaHHNIO, HUYEero He MEHSETCs.

TonbKo mojsi drop_min u drop_mean - TUHUM OCTAIOTCS LEJIBIMU, HO KaXpas IIoJlydaeT OBa
I0JIsI, HAaUMEHbBINUN U CPegHUH Iepenap BHICOT Ha A4YelKy BIOJIbL He€. PellleHne oCcTa€TCcs 3a BaMU.
[Tomo3sputenpHBlE yYaCTKU BUOHEL BEIpaKeHUEM BUAa drop_min < 0.005, ¥ BEI CaMU pelllaeTe, IpsATaTh
WX UJIU ITOKAa3EIBaTh.

IMonss ¥ pa3phIB HAa MOJO3PHUTEIBHLIX yYaCTKaxX - JIMHUS OOTOJHUTEILHO PBETCS TaM, TOe
mmepemnaj HUXKe IIopora, U KycKu moMedaioTcs moneM lowconf. Huuero He ymansieTcs, CIPSTaTh
TMOMEYEHHOE MOXKHO QUITBTPOM CJIOS.

ITouemy mopor 3agaéTcsi JOJIed Ce4eHus1 MepHuTCs He YKIIOH, a IIepellajl BEICOT Ha S4eiKy. DTO
BEIMYMHA TOHU K€ Pa3MEPHOCTH, YTO U cedeHre penbeda, I03TOMY €€ MOXKHO IPSIMO CPaBHUBATH C
HHM, ¥ OOHMH IIOPOT OOMHAKOBO PabOTaeT Ha PA3HLIX JAHHEIX.

[Mpumep. IIpu cedernuu 0.5 M U IOpPOTre B COTYIO OO0 IPaHHUIIA HPOXOOWUT IO O MM Ha SUYEUKY.
ITomoru# CKJIOH Ha€T Ha s4YelKe CAHTUMETPHl U IIOPOT IIPOXOOUT, IOBEPXHOCTH BOOBLI HAET
MUJUTUMETPH ¥ HE HPOXOOUT. 3agaBaTh HOPOTr abCOMIOTHBEIM YKJIOHOM MPUILIOCHE OB 3aHOBO TIOF,
KaXXObId y4aCTOK.

[Topor HacTpauWBaeTCs B [OOIOJIHUTEJbHBIX MMapaMerpax, Ilopor mepemaga Ha SI9YeHKY, OIS
ceuyenus, 1o ymondanuio 0.01.

IMouyeMy PBYTCA TOJBKO cepur OfHa IIOOo3puTeIbHas BepIInHA JIUHHIO He PBET, U IBE TOXKe.
Pa3phiB IIPOMCXOOUT TOJILKO TaM, I'Me MOOpPsO UAYT TPU U Oojiee cilabhIX BepimuHBEL. MHadye omHa
ciyyaiiHas IIyMHas s4erka mpobuia Obl TOPH30HTAlh Ha HOPMaJIbHOM CKJIOHE, M KapTa pefesa Ol
0e3 MPUYUHEL.

Yucmo TpU MOCTOSTHHO W B TTapaMeTPH He BHIHECEHO, ToaOupaTh ero He 3a 4To.

KYCKI/I OEeJIAT TPDAHUYHYIO BEPIINHY, IIO3TOMY B reOMEeTPHUU He BOSHUKAET Pa3PhIBa, COCEOHUE HaCTU
CTBEIKYIOTCS TOYKaA B TOYKY.

IMopsimoK B KOHBeHepe U CBOAKa Pa3MeTKa MOET IIOCJie MOCTPOSHUSI U30JINHUNA U 00 QUIbTPaA
KOPOTKHX nuHui. UHaue OprIBKI/I, OCTaBIIIHMECA OT Pa3pe3aHud, IIOoIIaJiu ObI B CTAaTUCTUKY OJIMH U
YaCTh JIMHUH OTCesiyiach Obl ABAXKIHEI ITO PA3HBEIM IIPUYXHAM.

B KypHan yXOOuUT CBOJKA - CKOJIBKO JIMHHUN ITPUIIIIO, CKOIBKO KYCKOB IIOJIYYHUIOCH, CKOJIBKO M3 HUX
HHUXKe IIyMa ¥ Kakas OoJis o0Illel OJIMHBLI OKa3alach c1aboi.

Yero mHCTpYyMEHT He geaeTr OH He CrilaXUBaeT IJIOCKME y4aCTKU pagy POBHOU JIMHUU. DTO
ObTa OBI ITOAENKa AaHHBIX. Ha BeIXOme Mmomy4usiach OBl POBHAS M HEBEPHAs IOPU30HTAIb BMECTO
M3JIOMaHHOM, HO COOTBETCTBYIOIEM TOMY, UTO €CTh B MaTpulle. PelleHue 0 TOM, MOKaA3HBaTh JIU
cnabbIfl y4aCTOK, OCTAETCS 3a YE€JIOBEKOM.

Pa3iaomMsbl

ToT ke cyo¥ nuHUH, 4to nomasBasicsa B 1.01 unum 1.02, nomaéTcsa ciofa B mojie Pa3aoMel. 30ech OH
OeJiaeT OBe Bellu.

ITepBoe - U30MMHEUYA pPeXyTCA IO JUHWH, TOYHO II0 HElM, a He 10 IpaHuUIllaM s49eeK. Bropoe - cama
JIMHUA BXOOUT B CETH, IIO KOTOpOﬁ CTPOATCSA KOHTYPHEIE IIOJIMTOHBI, IIO3TOMY I'DaHHUIIA II0sACa I/IJIéT
POBHO IIO pPazjioMy.

Pa3pI:IB IIpHU 3TOM LIE€JIMKOM BeKTOpHBIfI. FpI/IJI OCTAETCS CIJIOIIHBIM, IIPOIIyCKOB B HEM HEeT, U BCE,
YTO CHHUTAETCH I10 ITpuny, pa60TaeT Kak OOBIYHO.
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Kopuaop y pa3jioMa

Opun mapameTp TpebyeT 06bICHEHUS, TOTOMY 4YTO 0€3 HETro Pe3yabTaT BHITJIIAUT CTPAHHO.

I'pup conomHOM, a 3HAa4YeHUsS II0 pa3Hble CTOPOHEBI pal3jioMa OTINYalTCS Ha BCIO aMIUIUTYAY,
M CKA4YOK IIPUXOOUTCS Ha Mapy cocemHuxX s4deek. KOHTypep pHUCYeT B 3TOM IIPOMEKYTKE BCE
MIPOMEXYTOYHEIE YPOBHU pa3oMm. [Ipy aMmiuTyde B ABafIaTh METPOB U CEYEHUM B OBa MeTpa
39TO [OEeCATOK U3OJIMHUM B IIMPHUHE OOHOM sS4YelKU. ['e0JIoTMYecKOoTo CMBIC/Ia Y HUX HET, 3TO
WHTEePIIOJISIUSA IIOePEK pa3phiBa, KOTOPOTO IJIAaCT He 3HAeT.

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

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

Y 3aTyxarollero KOHIla OCTAETCS KOPOTKHUM y4acCTOK YaCThIX U30JIUHUUN [OJIUHONW OKOJIO IITUPUHEI
KOpHupopa. OTO BEePHO 10 CMEBICTY. Pa3phIB TaM COIIEN Ha HET, HIOBEPXHOCTh CMBIKAETCS, ¥ PBATh €€
HeYeM.

HauMeHbIIIasi TOJIIIIHHA MMOJIUTOHA

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

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

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

1.05 [IexknacTrepu3amnus (Beca)

HHCTPYMEHT TOTOBUT [OaHHHIE Tepen uHTepmossnueid. Korma mpoObl CTyIlieHB HEpPaBHOMEPHO,
omHu OJOKM pa30ypeHHl IJIOTHEE OPYTruX, TIo0ajibHasi CTAaTUCTHKa 0e3 BECOB CMeEIIaeTCs B
CTOPOHY Tepepa3BemaHHbIX y4acTKoB. Eciu ryme Oypunu 60oraThie 30HBI, CpeIHEE U THCTOTpaMMa
3aBBIIIEHB], @ 3TO IPSIMO BIIUSIET Ha IIOACYET 3amacoB. fAuencrast geknacrepulanus (mopt GSLIB
declus) maét kKaxpoi mpoOe Bec, OOpaTHBIM JTOKAIbHOM IIJIOTHOCTHU, - B CKOIJIEHUMM MEHBIIIE,
Ha pa3pexkEHHBIX ydyacTKax Oomnbire. ITo B3BeIIEHHBIM HOAHHBEIM CUYWTAETCS IIPEICTaBUTEIIbHOE
OeKacTepU30BaHHOE CpedHee.

Ha morne HakmagbplBaeTCsl CeTKa sueek, BeC MpoOBI MPOIOPIIMOHANIEH eOuHWIle, NeNEHHOM Ha
KOJTMYeCTBO mpob B €€ sYeliKe, 3aTeM Beca HOPMUPYIOTCs. Pa3mep s4eliku mombupaeTrcs
aBTOMATHYECKH, TepebopoM pa3MepoB. BEIOOD UAET MO MUHUMYMY AEKJIaCTEPU30BAHHOTO CPEIHETO,
KOTa CKOIUIEHWS IPUIINHUCh Ha OoraTelie 30HH, IUO0 IO MakCUMyMy. MOXKHO 3amaTb pa3Mep
BpyuHy10. Ha perynspHoil ceTu mekacTepu3alysa HUYero He MeHseT, BCe Beca PaBHHL.

[TapameTp HazuaueHue ITo ymonmgaHuio
Touku cO 3HAaYEHUSIMU [TpoOwi. -
[Tone 3HaueHuda Z (mycto = u3  Yucmnosoe none. Ilycro - -
TeoMeTPUN) oTMeTKa OepéTcs U3 Z TOUYKH.
Pa3mep sueriku ABTO (TIepebop pa3MepoB) unmu  ABTO
PY4HOM.
Pa3mep s4yelku Oy pydHOTO CTopoHa S4Ye¥KHu B Py4YHOM 0
pexuMa pexumMme.
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[TapameTp Ha3uauenwue ITo ymonmuanuio

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

CkoOJIbKO pa3MepoB nepedpatt  CKOJIBKO Pa3MepoB STUYEHKH 24

(dom.) IPUMEPUTE.

CooTHOUmEHUE SYeUKU Y/X AHU30TPONIUS SUEUKU. 1

(Hor.)

CMellleHU# Hadajla CeTKU YcpenHeHMe IO cOBUATaM 4

(Oom.) CEeTKH.

Touku c BecamMu Cnoii Touexk c noyieM wt. -

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

Ha Bmixome cmoit Touek ¢ momeM wt m HTML-oTuéT co cBomko#l (cpemHee 0e3 BeCOB IPOTHUB
OeKJIaCTepPU30BaHHOI'0), TUCTOTPaMMOU MCXOOHOW IIPOTUB B3BEIIEHHOW U KPUBOU CPENHETO OT
pa3Mepa siuerku. [leKacTepu30BaHHOE CpefHee U3 XypHalia U oTuyéTa cTtaBuTcs B 1.01, B mome
CpenHee OJis1 MPOCTOr0 KPUTHHTA.

OTmenpHOTO IMepeKioJdaTesisi «IPUMEHUTH HOeKjlacTepu3aluio» B OPYTrUX HMHCTPYMEHTaxX HeT, U
9T0 HaMepeHHO. WHCTPyMEHT OTHAET CJIOM TO4YeK, y KOTOPOr0 K HMCXOOHEIM IIONSIM [H00aBIeHO
none wt. [lasellle 3TOT CJIOM ITOJAETCSA BMECTO MCXOOHOTO TyHda, Ile Bec HYXKeH, a caMo IIojie
yka3relBaeTcsa napameTrpoM Ilosie BecoB mekinacrepu3anuu (u3 1.05). Takoil mapaMeTp eCThb
y BapumorpaMmbl 1.06, Bapumorpammuou KapThl 1.07, obeux kpocc-Banupauuyi 1.08 u 1.09,
KaTeropuajabHOT0 HMHAOMKaATOpHOro KpuruHra 3.01 u rayccosou cumynanuu 3.06. OH 1eXUT B
paspene «HononuutencHo». B 1.01 mons BeCOB HET, Tyma AeKJIacTepu3alus MPUXOOUT YHUCIIOM,
OeKJIacTepU30BaHHLIM CPeIHUM B 11ojie CpegHee OJIsI IPOCTOr0 KPUTHHTA.

ITome wt momaétcsi B 3.06 T'ayccoBa CHMY/ISIHHS [JI B3BEIIEHHOTO HOPMAalIbHO-GaIIBHOTO
npeoOpa3oBaHusi. YparaHHbeie MPoObl OTCEKAIOTCS OTOEIbHO, MePCeHTUILHBIM KalaHueM B CaMHUX
WHCTPYMEHTAX KPUTHHTa U KPOCC-BAIMOAIIUH.

1.06 BapuorpaMmMma (3KCrnepuMeHTa/IbHAs)

HWHCTPYMEHT CTPOUT IIO0 TOYKAM SKCIEPHUMEHTAJIFHYIO IIOJTyBapHUOTrpaMMy, IIPHU HEeOoOXOOUMOCTU
mogOupaeT 10 Hell Momenb ¥ BEImaéT HTML-oTuéT ¢ rpadukoM. OH He CUMTAEeT I'PULI 1 He BXOOUT B
pacy€ETHYyIO LIeNIOYKY KPUTUHTa HalpsIMyIo. 3afiada y HeT0 OuarHOCTHYeCcKas - II0Ka3aTh CTPYKTYPY
IMPOCTPAHCTBEHHON M3MEHYUBOCTH TAaHHBIX ¥ ITIOMOYb 3aaTh ITapaMeTphl BApUOTrpaMMbl 0CO3HAHHO,
o Buny obJjiaka, a He Ha I'jas.

3ayeM HYKeH HPeanpocMoOTp

Kpuruur onupaeTcssi Ha MOJeNlb BapuorpaMMEI, Ha HarreT, nopor u papuyc. OT HUX 3aBUCAT
Beca IIpM MHTEePIONAIWM M KapTa CTaHOapTHOU omubOku. ITogbop 3TUX YHCeN JIETKO IIOPYYUTh
aBTOMaTHKe U He AyMaTh 0 HUX. Ha KjlacTepu30BaHHOM pa3BefOYHON CETHU 3TO OnlacHO. CKOIIEHUS
6/IM3KUX CKBaXKMH [AlOT OTPOMHOE KOJIMYECTBO IIap Ha KOPOTKUX PACCTOSHUAX U NPUOABIWBAIOT
OIMKHIOI0 YaCTh BapuOrpaMMEI, II09TOMY aBTOIIOAOOD II0 TaKOMYy 00/1aKy JIETKO BEIIAET YBEPEHHO
HeIllpaBUIbHBIN HarreT. IIpegnpocMoTp cHUMaeT 3Ty IpobieMy. ['eosior BUOUT caMo oOJjiako Iiap,
IIOHUMAaeT, TIe JaHHBIX MHOTO, a Iie MaJjlo, ¥ IIOATOHsAeT MOofellb, IOHUMas, YTO I10[ Hel JIeKUT.

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

I[TonyBapuorpaMMa ONIHKCHBAeT, HACKOJIBKO CTATUCTUYECKU CBS3aHLl 3HA4YEHUS IlapaMeTpa B
OBYX TOYKaxX B 3aBUCHUMOCTHU OT PACCTOSHUA MeXAOy HuMHU. g maphkl TO4YeK, pa3HeCEHHHIX Ha
paccrosiaue h, 6epéTcst moJI0BMHA KBaipaTa Pa3HOCTH X 3HAYEHUH (IOTyOUCIePCUS IPUPAIIEeHNs).
OTU BENWYUHEI YCPEOHSIOTCS IIO IIaraM pacCTosAHus, M nonydaetcsa KpuBas y(h). Ilar 3pecs -
WHTEpPBaJ PAaCCTOSHUM MeXKIOy TOYKaMU Iaphl, ¥ BCe Maphl, pa3HECEHHEIE Ha paccTosgHue oT h mo
h nmioc mmpuHa 1mIara, JalOT OOHY TOYKY KPUBOM. ITO Mepa He «CpefHeM pa3HULBI» 3HAYEeHUU, a
CTaTUCTUYECKOUN HANEXHOCTU NpefcKa3aHUs 3HAYeHHUS II0 coceny. YeM MeHBIe y, TEM TeCHee
CBS3b.

Y TunuuyHOU KpUBOU Tpu XapakTepuctuku. «Harrer» CO 3T0 3Ha4YeHUe, K KOTOPOMY CTPEMUTCS Y
IIPU CTPEMJIEHUHU PACCTOSHUS K HyI0. OH OTpaXkaeT U3MEeHYUBOCTh Ha MaciiuTabe MeJibde, 4eM I1ar
ceTH, TJIIOC OMUOKy u3MepeHus. «IIopor» aTo ypoBeHb, Ha KOTOPBIM KPUBAs BRIXOOUT Ha OOJIBIINX
paccrosiHusX. IIOHBIM TOPOT paBeH CyMMe HArreTa U CTPYKTYPHBIX BKJIQAOB W B Hpeasie OIM30K
K OUCIEepCHUM HOaHHBEIX. Paguyc (a) 9TO pacCTOssHME, Ha KOTOPOM KpHBas BBIXOOUT Ha IIOPOT - TO
€CTh Ha KOTOPOM IIPOCTPAHCTBEHHAs KOPpEeNSalus cliafaeT NpakKTUUYeCcKH A0 HysdA. [Janbile 3TOTO
PacCcTOSHUS TOYKM CTaTUCTUYECKU He CBs3aHBl. [ 3KCOOHEHIIMAlIbHON U TayCCOBOUM Mofesieu
IOPOT IOCTUTAETCSA ACUMIITOTUUECKH, IO9TOMY PamuycC Iy HUX - 9 GEKTUBHBIN.

Harrer u BKiagbl B MHCTPYMEHTE 3afdaHbl B aOCOIOTHBEIX €IUHHUIIAX OUCIIEPCUU ITapaMeTpa, a He
OOJIIMH OT emuHUIEI. OPUEeHTHP OJIS MOJIHOTO IOPOora 3TO HUCIEePCUs JaHHLIX, KOTOPas BEIBOJUTCS
B CBOIOKE OTYETA.

ITapaMmeTpsI
[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET
Touyku cO 3HAYEHUSIMH TouyeuyHBIl CIIOM CO -

CKBaXXMHAMH X ITPoOaAMHU.
[Tone 3HaveHus Z (mycto = u3  YuCIOBOM aTpuOyT A 3allOMUHAaETCI MeXOy
TeOMEeTPHUN) aHaaIM3a: 0TMEeTKa IIJlacTa, 3alycKaMu

MOIITHOCTD, COOepKaHUe.
[TycTo - U3 Z TO4YKH.

[Tone rpynnupoBKH (HOII.) CTpoHUT OTHENBHYIO KPUBYIO BBIKIJI.
IS KaXKI0I0 3HAaYEeHMUs II0JIs
(mammpuMep, BU pa3BeOKu) U
HakKJaJbIBaeT UX Ha OOUH

rpaduxk.
ITone BecoB meknactepusanmuu Beca u3 1.05 He 3aaHoO
(mom.) dexyiacTepu3alus [Ijs

B3BEIIIEHHOU OLIEHKHU.
KonnyecTBo 1m1aros Ha cKoJIbKO MHTEPBAIOB 15

paccTossHus pa3buBaeTCs
o6J1aKo map.
MakcuManbHOE PaCCTOSTHUE HanbHUY Kpal BapuoOrpPpaMMEHI, 0
B eIUHHUIIAX CI0A (I
METPOBHLIX KOOPOUHAT - METPEHI).
0 = moyoBMHA gUaroHau

oxBarTa.
I[TogoGpaThk MOJENb ABTOmoOmOOp Harrera, mopora, BKII.
(pekomeHmaIms) paguyca ¥ TUIla MOJEJH,

pe3ynbTaT 3alloOMUHAETCS OJif
nopcTaHoBKU B «2D Kriging».

Mogens onsa nogbopa (mor.) 3adurcupoBaTh TUII MOTENIU ABTO
WJIV OCTaBUTh aBTOBBIOOD
ny4miey mo R2.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

MuHMMyM TO4YeK B rpynne, %
(mom.)

YcToiuuBasi onieHKa
(Kpeccu-XokuHca) (mor.)

[Toka3zaTk 061aKko map (mor.)

HanoxuTth 3afaHHEyI0 MOIEb
BapUOTrpaMMEHI (ZOII.)

Yparauubeie IpoOH (IO1I.)

Wwmst mpodusist aiist TaGIuITkL

IomucaTk B TaGnuily Momenei

Mopens BapuorpaMMH (HOBas
TabnuIia)

Tab6miiia BapruorpaMMEL

Otuétr (HTML)

Yparauubie IpPoOH! (BEIXOT)

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

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

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

Brixoq: paccTosiHue, 3Ha4YEHUE
Yy, KOJIMYEeCTBO I1ap.

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

2

BBIKIJI.

BEIKIJI.

BBIKIJI.

BBIKIJI.

IIyCTO

He 3aJaHa

Cco3TaéeTcs

BPEMEHHBIN CIIOU

BPEMEHHEIN (pann

BEIKJIIOYEH

3ayeM CMOTPETh Ha OTOPOIIIeHHELIe TOYKHK, cKa3aHo B 1.01.

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

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

OAaHHBIX.

Heo6s3aTenpHeM  BeIXOmoM wuaéT Ta®amma BapHoOrpaMMbI
BapHOTPaMMEI CJIoeM 0e3 TeOMeTpPHH, II0 CTPOKE Ha KaxKAbIM IIar KaxXKmou cepuu. [1o HEM MOXKHO

MOCTPOUTh CBoM rpaduk B QGIS umu BEHIrpy3uTh 3HaueHusd. E€ cTonO1Ik:

ITomne Tun YTO comepXKUT

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

lag opobHoe CpepHee pacCTOsIHUE MeXAy TOUYKaMU ITapkl BHYTPHU

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

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

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

ITose rPpyNIIUPOBKH U Pa3HOIUIOTHOCTHAsI pa3BeaKa

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

CMmellleHre Pa3HOIJIOTHOCTHHIX CeTel He co3maéT apTedakToB caMo Mo cebe, HO HCKaxXKaeT
o6mIy0 BapuorpamMmy. IIjoTHast ceTb HA€T MHOTO IIap Ha MaJIbIX PACCTOSHHUSIX W (OPMHUPYET
O/MKHIOI0O 4YacTh KPUBOM, pelkasi ceTb paboraeT Ha manpHux. OmHa Mopenb, HATAHyTas Ha
Takoe 00JIaKO, OKAa3hkIBAETCS CMECHIO [BYX CTPYKTYpP M HE OIHCHIBAET KOPPEKTHO HU OMHY.
I'pynmnupoBKa 3Ty CMeECh IIOKa3bIBaeT, M pellleHue, 3aKOHHO JiM OOBbEeOUHSITb COBOKYIIHOCTH,
oCTaéTcs 3a reojioroM. [leknacTepusanus K o0jlaKy map IpH 3TOM He mpuMeHsieTcsi. E€ Beca
IIpegHa3Ha4YeHbl [JIsI MCHPABJIEHUS THCTOTPAMMEBI M CPEIHEro, a He [JIs IIap BapuOTrpaMMEI, Ihe
Kaxpas Iapa MOJIHOIPaBHA HEe3aBUCHUMO OT MJIOTHOCTH CETH.

OTMeTKa KpoBAW No Tunam passenku (none Tun)

=  (n=5216): C0=23 a=34B9M
4 = n (n=5022): C0=121 a=2698m
3000 = Nk (N=3919): CO=0 a=4566m
= hMn (N=1379): CO=70 a=3686M
= 0 (n=858): C0=543 a=4186m

2500 A

2000 A

yih)

1500 A

1000 4

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

Puc. 11: OtmeTka kpoBnu no miacty Kpll, crpynnupoBaHHast o0 BUAY Pa3BEOKU: TMTOO3EMHAs CETh
JIEZXKUT 3aMETHO HuXKe (00671acTh ODHOPOOHEE), eTalbHas pa3BedKa HAaET BEICOKUU HArret. Pa3Hele
COBOKYIIHOCTH BHIHO Cpasy.

TpH THIIMYHBIE I'eO0JIOTH4YeCKHe CUTyalluHu

OTMeTKH 3ajIeraHusi, MOIITHOCTH 1 COOeP2KaHUs I0JIe3HOr0 KOMIIOHEeHTa UMEIOT Pa3HbIe Te0CTAaTUCTHYECKHe
XapaKTepUCTUKH, W MOJIE3HO BUIOETH UX PsimoM. Ha umiamocTpalluu IIOKa3aHbl BApHOTPAMMBI TPEX
ImapaMeTPOB OJHOI'0 IPOMEIIIIEHHOT 0 MJIaCTa, PACCYNTAaHHLIE B eMUHOM OKHE PAaCCTOSTHUM.

OTMeTKa KPOBNIM 3TO TJIafikas ITOBEPXHOCTb. HarreT moudTw HYJIE€BOM, paguyC OOJIBIIION, MOAEIh
0/M3Ka K TayCcCOBOM, KayecTBO mom0opa OuYeHb BEICOKOe. CoceOHUe CKBaXKWHBI HAIOT IIOYTHU
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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, %

2000 304
50 4
1750 oY
e ad 251 _go-9-0-0-g
o ®
1500 /./' ol 401
2.0 /‘/
1250 4 o
[ 3 30
£ 1000 £ 15 o £ o ® o
= - e = .'."‘-‘.
i a0 8880
750 1ol A 20 -__._,_.
]
500 4 / L]
2r0 o4 ) rayccosa 05 chEpUHeCKan 10 1 rayccoea
2 ) — C0=19.2 C=181le+03 — C0=0.864 C=1.66 — C0=19.1 C=14.6
-’. a=3061 M R*=0.008 a=4820 m R*=0.993 a=5611 M R*=0.917
o 0.0

v T T r 4 u + + ™ T 0 T T - E '
o 1000 2000 3000 4000 5000 6000 (v} 1000 2000 3000 4000 5000 6000 a 1000 2000 3000 4000 5000 6000
narh, m nar h, m nar h, m

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).

OOWHAKOBYI0O OTMETKY, M3MEHYMBOCTh KpymHoMaciuTtabHasi. Kpurunr paboraeT yBepeHHO. 31ech
eCThb TOHKOCTB. ['ayccoBa MOOenb C MOYTH HYJIEBEIM HAarreTOM YHCJIEHHO HEYCTOMYMBA M HAET Ha
KapTe XxapaKTepHbIe «OBIYbY I'J1a3a», II03TOMY HEOOIbIIION HAarTeT CTOUT 3a4aTh BPYYHYIO.

MoOIIIHOCTh 3TO HPOMEIKYTOYHBLIM ciy4daii. HarreTr cocTaBjsgeT 3aMeTHYIO OOJII0 II0pora, pamuyc
cpenmuuii, Modenb yalle chepudeckasi. OKOJIO MOJIOBUHBI U3MEHYMBOCTH CTPYKTYpPHAas, IOJOBUHA
MenKoMacITabHas. ITo TUIIMYHASA paboyas BapuorpaMMma.

ComepxkaHVe TIIOJIE3HOTO KOMIIOHEHTa CaMBIM IOyMHBIU ITapaMeTp. Harrer comoctaBuM CcoO
CTPYKTYPHBEIM BKJIQAOM HJIN IIPEBHIIIAET €r0, KpruBasad IIOOHWUMaeTCd MEOJIEHHO, Ka4eCTBO nouﬁopa
HHUXKe, U MOAeJIb IIJIOXO OTIIM4YaeTCss OT COCegHUHuX THIIOB. OCHOBHAsI M3MEHYMBOCTH JIEXKUT Ha
Macitabe Mesnpde ceTu omnpoboBaHusi. KpUTMHT TakKoM mapaMeTp CUJILHO CrilakuBaeT, a KpPOcCcC-
BaluOaIius IMMOKa3biBaeT OOJBIIYI0 OMHMOKY. Y OTMETOK M MOIIHOCTeN HarreT HuxkKe U mombop
YCTOMYHBEE, a Y COIEePKaHUST 3TO CBOMCTBO CAMOI'0 IapaMeTpa, a He OInOKa JaHHBIX.

MaxkcuMaabHOe PacCTOosiHMe H BbBIXO0/[ Ha IIaTO

Camass vacTasti ommOKa 3TO CJIMIIKOM OONBIIOE MaKCHUMajbHOE PacCTossHue. ECIM 0CTaBUTH
ABTOMATH4Y€CKOEe 3Ha4YeHH€ B IIOJIOBUHY [OHArOHA/IM, Ha BBEITAHYTOM MECTOPOXKIOEHHHU OKHO
PacCTATruBaeTCsAd Ha OECATKH KHWIJIIOMETPOB. Ha 6oapminx PAaCCTOSAHUAX B IIaPHI IIOIIAOAaOT TOYKH
yepe3 0Oe3pynHBIe MpOBajbl U MeXKOJIOKOBHIE pa3phIBEl. BapuorpamMma HadWHaeT OMNUCHBATH
PEervoHaNbHBIM TPEHI BMECTO JIOKAaJIbHOM CTPYKTypHL. I[logbop Tordma BBIDAET paguyc OObIe
caMoro OKHa ¥ IOPOT B Pa3kl BHINIE OUCHePCHH. [IpU3HaAK TaKOH - paguyc momoOpaHHON MOOeIu
COIIOCTaBHM C OKHOM HJIX IIPEBEIIIAET €ro. 310 3HAQYMUT, 4YTO KPHBas HE BEIIIJIAd Ha IIJIaTO W IIOPOT
MIOJIY4Y€H 9KCTPANloJIAINe.

YcrTpaHsieTcd 3TO yMeEHBIIEHMEM MaKCHMaJIbHOTO pPAacCTOSHUSA [0 JIOKadbHOTO MaciiTaba u
IIPOBEPKOM, YTO BapworpaMMa ycCIieja BHUTH Ha MOJIKY. BoT mpumep. Ilo comepzKaHHUIO OTHOTO
IjlacTa IpU OKHe B 6 KWJIOMETPOB IIog0op HaBajl paguycC OKOJI0 9 KWJIIOMETPOB W IIOPOT HUXKE
OUCIIEPCHU, TO €CTh KPHUBAs €Ilé He BHIIIIAa Ha MjIaTo. IIpu okHe 12 KMJIOMETPOB OHA BHIIIIA, HaB
pamuyc okoJio 18 KujIoMeTpOoB U IOJIHEBIM ITOpor, OJIU3KMH K AUCIIEPCUU OaHHBIX. PeaslbHBEIN paguyc
KOpPpesanuu oka3asncsa 00JibIlle, Y4eM BUOEJIOCh B Y3KOM OKHe, U IIPaBUIbHEIM OTBET [aja UMEHHO
IIPOBEPKAa Ha BHIXOJ KPUBOU HA ILJIATO.

ITpu 5TOM OKHO He MOJIZKHO IIepellaruBaTh KpPyIHbIe 0e3pymHble 30HEL. Ha pa3sBemodHOM CeTH UX
BHUIHO II0 TTaJ€HUIO IIJIOTHOCTH TOUEK, ¥ BAPUOTPAMMY CIeyeT CTPOUTD B IIpefiesiaX OMHOTO PYyIHOT0
0JI0Ka, HHAUe JIOKaJIbHASA I'e0JIOTHS CMEeIINBAeTCSA C PEernOHaIbHON TeKTOHUKOM.

44



OTKyJIa B3s5JICsA HarrerT

B paspexkeHHON CeTH HarTeT IIOYTH BCerda 3aJaloT eOWHHIEI IIap TOo4YeK, a He o06iako. [IBe
CKBaXWHHI B IeCsATKaX METPOB [APYr OT [ApPyra C HECONOCTAaBUMHIMH 3HAYEHUSMHU ITOJTHUMAIOT
MEPBHIM LIAr BhIIE mopora. [Tombopy oCcTaéTCcs OmHcaTh 9TO MOYTH YUCTHIM HATrTE€TOM, U KPUTHHT
IO TAaKO¥ MOMEeNIu BO3BpaIaeT CpefHee BMECTO KapThI.

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

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

IIpHM3HAKH HENPHUTOTHOH MOIETH

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

[MepBriit - KO3(pPunmeHT petepmuHanuu R? Huxke 0.1. Mopmenb NpakTUUYeCKU He ONUCHIBAET
HabnIomaeMyo CTPYKTYPY, U IEPEHOCUTH €€ ITapaMeTpPhl B KPUTUHT HEOOIIyCTUMO.

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

PaGounii MUKJI C KPOCC-Ba/IHAAIlHeH

BapuorpaMma naéT CcTapTOBYIO MoZesb, a IIpoBepseT e€é Kpocc-Banupoanusi BapHorpaMMBEL.
[lopsimok Takou. CHadajla CTPOUTCS 9SKCIepUMeHTallbHasi BapuorpaMma C MaKCHUMallbHBIM
paccTosiHHEM, IIPW KOTOPOM KpWBas BEIXOOWT Ha IMJIaTO, M CHUMAIOTCS IIOOOOpaHHBIE HAITET,
BKJIall, paguyC U MOIeNb. 3aTeM 3TH YHCJIa IIEPEHOCSATCS B KPOCC-BAIUAAIIMI0O U OIEeHUBAIOTCH
METPUKH CKOJIL3SIEro KOHTPOJsA. [TomoGpaHHas M HpPOBEpeHHAs MOAesb 3aHOCUTCS B TabOIHUITy
Mopesel BapuorpaMum u nopcrasnseTcs B 2D Kriging nonsMu Mopenu Bapuorpamm u Ilpopuis
U3 TadIuLkI - CM. pa3nen «Tabnulla MoAenel BaprorpamMmM».

Cpenuee cMmelneHre ME momKHO OBITH OKOJIO HYJIsI, 9TO 3HAYHUT, YTO CUCTEMATUYECKOU OITUOKU HET.
CpenuekBampaTudHas omrbka RMSE nmoka3reiBaeT aOCOMIOTHYIO TOUHOCTh. OTOEIPHOTO BHUMAaHUSI
3acinyxkuBaeT MSDR, oTHOIlIeHHE KBaapaTa OIMOKM K ANCIEPCUU KPUTMHTa. ECIM OHO 3aMeTHO
0osbIlle eNUHUIEI, KPUTUHT HEIOOIeHUBAaeT HEONPENeJIEHHOCTh M KapTa CTaHOApPTHOM OIIUOKU
3aHUXKEeHa.

ITpaBka MSDR pgemaeTcsa TOYHO, a He Ha rja3. B opauHapHOM KPUTHMHTe OOMHOXEHWHE BCeH
BapHoTrpaMMEbI Ha IIOCTOSHHBIN MHOXKHUTEJIb HE MEHSET OI€HKY, IIOCKOJIBKY Beca 3aBUCAT TOJIBKO OT
(bopmbl KpUBOH, a He OT €€ MaciuTaba. MeHseTCs JINIIb AUCIIEPCUs KpUruHra. [103ToMy 4OCTaTOYHO
YVMHOXKUTH HaIrTeT U BKJIafdbl Ha TeKyllee 3HadeHue MSDR, ocTaBuB paguyc U MOOelb IPEXKHUMU,
U IIOBTOPUTH Kpocc-Banupanuw. Metpuku ME, MAE, RMSE u R npu atoMm He cosuratTcs, a MSDR
MIPUXOOUT K eOUHUIE, ¥ KapTa OIINOKYA CTAHOBUTCS OOCTOBEPHOM.

ITocnme MacmiTabUpPOBaHUS IIOMHEIA ITOPOT MOXKET OKal3aThCs BHINIE OHUCIEPCHUM OAHHBIX, W Ha
KJIaCTEPU30BaHHOM ceTu 9TO He ommubKa. [lucnepcusi 63 BECOB 3aHUXKEHA, IIOTOMY YTO IIJIOTHHIE
CKOIIJIEHUSI CKBAXKHMH €€ MepeTsATUBaloT, a UCTUHHAs pa30pocKa 1o mioianu 6omnbie. [TpeBuIllieHne
Imopora Haf OAuCclIepcuel 3[ech CJIeICTBUEe HEPAaBHOMEPHOM CETH.

T'oTOBYIO U IPOBEPEHHYIO MOfenb ocTaéTcs nepeHecty B 2D Kriging niisa pacuyéra rpuna, a ganbliie
Ipu HeoOxomuMocTy B U30IMHHUHM U3 pacTpa.
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Ecnu maHHBIE CTYIIeHB HepaBHOMEPHO, 3aJaiiTe Heobsi3aTelIbHOe Iojie BeCOB Wt U3 HHCTPyMeHTa
1.05 [Iekmacrepu3anus. Torga Kaxmas IIapa Todek 0epéTcs ¢ BeCOM, PABHBEIM ITPOU3BEIEHUIO
BECOB €€ KOHIIOB, W CKOIIJIEHUS He 3aBBIMIAI0T ONMWXKHMWE pacCTosHus. CUETYMK IIap B OTYETE
IMOKa3kIBaeT CEIPOe KOJIUUYEeCTBO [1ap, a caMa Yy CUUTaeTCs B3BEIIEHHO.

Taduia MogejieH BapHorpaMM

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

CocTaB Tad/IHMIbI

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

[Tone Tun CopepxkaHue

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

field CTpOKa [Tosie 3HAYEHUS, K KOTOPOMY
nonobpaHa Mozenb

struct 1esoe Homep CTpyKTypHI, OT
eOUHUIIEI

model 1nesoe Momenb: 1 chepuueckas, 2

9KCIIOHEeHIInajbHasa, 3
rayccosa, 4 cTereHHas

sill BeIlleCTBEHHOE Bkmapn ctpykTyphl C

range BellleCTBEHHOEe Paguyc Koppensauuu a

azimuth BeIlleCTBEHHOE A3MMyT I'ITaBHOU OCH, I'PagyChl

anis BEIleCTBEHHOE AHU30TPOIIKS, OTHOIIIEHNE
MaJlo¥ OCH K TJIaBHOU

nugget BEIIeCTBEHHOE Harret CO. OOt oiist

npodus, IOBTOPSIETCS B
KaXOou ero CTpokKe

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

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

fitted CTPOKa Iata mombopa

author CTPOKa KTo mogoGpan

note CTpPOKa [TpuMeyaHue: 4YeM ITOTyUEHEI

3HA4YE€HHsd, YTO IIPOBEPEHO

ITomnst nugget, val pct M val cap OTHOCATCSA K IPOQHUII0 IeIuKoM. PacxoxkaeHue MeXAy CTpPOKaMu
OOHOTO NPODUJIIA CUUTAETCS OIIMOKOM BBOAA, B XKYpPHAJl BEIBOOUTCS NpenynpexXaeHue, a B pacyer
OepéTcsi 3HaUeHUe IIEPBOM CTPOKHU.

Ctombelr model OOIyCKaeT M YHCJIOBOM KO, M Ha3BaHUWE MOMEIH, PyCCKOe WJIM aHTauiickoe. Ilpu
3annCcy HHCTPYMEHTOM HCIOJIb3YeTCs KOZ.
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Iopsanok padoTsI

1.06 BapuorpamMmma nonbupaeT MOOENb U 3aHOCUT €€ B Tabnuny. Ecnu Tabnuila emié He co3maHa,
WHCTPYMEHT CO37aéT eé BHIXOOOoM Moaenb BapHorpaMmbl. Korga Ta6iuiia CyIIecTByeT, OHa
yKa3biBaeTcs B mosie JlommcaTrh B Tadmumy momeneil. CTPOKU 3TOr0 MPOGUIIS 3aMeHSIOTCS
HOBBEIMH, CTPOKM APYTUX IPOQGUIIEH 0CTAIOTCI HETPOHYTHIMU. [TOBTOPHEIHM TOAOOP OJHOTO IIPOGUIISA
MUMEHHO 3aMeHsIeT eT0 CTPOKH, II03TOMY OyOIMKaTh He HaKalJIMBaIOTC.

1.07 BapuorpaMMHasi KapTa JOTKUCHBAET B Ty e TaOauIly a3uMyT U KO9DGUITMEHT aHU30TPOIIHUH,
a Ipu BO3MOXKHOCTH M PAfuyC I'JIaBHOW OCU. Mopesb, HArreT ¥ BKJIAH IIPU 3TOM He MeHSIoTcs. Ux
oIpefensieT OMHUHAIIPaBIeHHAs BApUOIPaMMa, a KapTa OIIKUCHBAET TOJIBKO reoMeTprio. O1ieHKa 110
KapTe MHAWKATUBHAS, U 3TO GUKCUPYETCS B TIOJE note.

1.08 Kpocc-Bajugamnusi BApHOTrpaMMBbI YUTAeT MOJEeIb U3 TaOIUITHL [JIsT IIPOBEPKU.

1.01 2D Kriging 1 3.01 KareropHaJbHbIH MHIUKATOPHBLIM KPHUTHHI YHTAIOT MOMEINb IIPHU
pacuéte. Korga Tabmuiia 3afjaHa, moJjisi BAPUOrPaMMHbI B IHAJIOTe He MCIIOIb3YIOTCS. [IBa MCTOYHUKA
OOHUX U TeX JXKe 3HaYeHUHN Heu30eXKHO PaCXOOATCs, IIO3TOMY IIPUOPUTET OTHAH Tabmuile, 0 YEM
cooO0IaeTcs B XKypHare.

Pa30op cTpok

CTpoKa C HepacCIlO3HAaHHOU MOMAesbl0o, HEIOJIOKUTEbHBIM PagUuyCOM MJIM IOBTOPHLIM HOMEPOM
CTPYKTYpPHL IPONyCKaeTCs, a NpUYMHA C HOMEPOM CTPOKHU BEIBOOUTCSA B KypHasl. Pacuér mpu
9TOM IIPOIOJIZKAETCS II0 TOOHBIM CTpoKaM. I[Ipodunb, y KOTOPOT0 He OCTAlIOCh HU OOHOM TOOHOH
CTPYKTYPHL, B pe3yIbTaT He IIonafaer.

Paz0bop momyckaeT py4yHyIO ITPaBKy. PerucTp uMEH CTONIOIIOB He YYUTHIBAETCS, HECITUYHAS 3alATast
1 ITpo0eJIkl B pa3psamax Yucel He MeInaoT. CHHOHUMEI UMEH CTOJIOIIOB IIPY 3TOM He IPEenyCMOTPEHE,
ITOCKOJILKY TabnuIily GoOpMUPYET caM IJTaruH.

1.07 BapuorpaMMHasi KapTa (aHU30TPOIIHS)

WHCTpYMEHT CTPOUT BapUOTrPaMMHYIO KapTy - IIOBEPXHOCTL NOIyOUCHEpCHU Yy KakK (QYHKIINIO
oByMepHoro BekTopa pasHoca (h x, h y). O6riyHas BapuorpamMMa ycpenHsIeT BCe HalpaBJIEHUS B
OIHY KPHBYIO U HaIlpaBJIeHHOCTh TepsieT. KapTa ke moka3bBaeT, KaK HEIIPEPHIBHOCTD IIapaMeTpa
3aBUCUT OT HamnpasneHUus. [Io Hel BUOHO, €CThb JIU B OAHHBEIX aHU3O0TPOIUS U Kyda CMOTPUT OChb
MaKCHUMaJbHOU HepepHBHOCTU. MHCTPYMEHT qUarHoCTu4YeCcKul. [ pua oH He CYUTAET, a IIOMOTaeT
OCO3HaHHO 3a7aTh a3UMYT ¥ aHU30TPOIINIO B CTPYKTYpe BapuorpaMmul «2D Kriging».

910 TaKoe AHHU30TPOIIHUA U 3a9YeM eé BHOETHb

HN3oTpomnHas BapuorpamMma IIpefriojiaraeT, YTO CBSI3b 3HAYEHMUM 3aBUCUT TOJIBKO OT PACCTOSHUS
MeXKy TOYKaM¥, HO He OT HampaBjieHus. [[JIg CKIag4yaThIX ¥ BHITTHYTHIX T€OJIOTUUYECKUX TEJT 9TO
He TaK. BOonb mpocTupaHus IINIAacT BRIIEpKaH, IMOIMEePEK MeHseTcs ObICTpee, W Ta JKe pa3HHuIla B
OTMEeTKaxX KPOBIM HaOupaeTcs BOONb CKIIAAKM Ha KUJIOMETPH, a BKPECT Ha COTHSX MeTpoB. Ecmu
9TOr0 HE y4YeCTh, KPUTHHT CrIa’kWBaeT II0JIe OMMHAKOBO BO BCE CTOPOHBI M Pa3MBIBAET PeabHYIO
BBITSTHYTOCTb CTPYKTYPHI.

BapuorpaMMHas KapTa BCKpHIBaeT HaIllPpaBIE€HHOCTh HANIPSIMYI0. 17151 KaXKOou Imapsl To4ek 6epeTcs
He TOJIbKO pacCTOsIHME, HO U HallpaBJIeHUe BEKTOpa MEeXOYy HUMHU, U MIOJIYIUCIEPCUsI ITpUpalleHusI
packianmbiBaeTCs 110 OIBYMEPHOM ceTKe pacCTosAHMM. TaM, re y pacTET MeIJIeHHO U KapTa OCTaETCs
TEMHOH [aJIeKO OT LIEHTPa, HEIPEPHIBHOCTD BHICOKANA. TaM, I'fie y pacTET ObICTPO, HEIIPEPLIBHOCTD
Hu3kasi. O061acTh HHU3KOU Y B CyMME€ BBITATHUBAETCSA B I3JIJIUIIC, OJIMHHAA OChb KOTOPOIrO U €CTb
HalpaBJIeHNE MaKCUMaJIbHOU HEIPEPLIBHOCTH - AJIS CKJIaA4aTOCTH 3TO HallpaBIeHUEe MPOCTUPaHUs.
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Kak uurarh Kaprty

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

AuuszoTponus uuTaeTcs Mo GopMe TEMHOUN 30HBEL. ECIHM OHa Kpyrjaas - CTPYKTypa HM30TPOIIHA,
HaIpaBlIieHWe POJIN He urpaet. Eciu BHITAHYTA - BOONb €€ IIMHHON OCH Y HapacTaeT MeOJIeHHee, TO
€CTb B 9TOM HaITpaBI€HUN 3HAYEHUsI CBSI3aHBl Ha 00bIlleM paccTossHUMU. [ToBepX KapThl PUCYIOTCS
TMOICKa3KM, OeJIbIf 3JITUIIC O OIIEHEHHBIM paguycaM M KpacHas MYHKTUPHAs TUHUS 110 TTaBHOU
ocHu.

INNANC aHW30TPONKMKW = = rNaBHaA OCb

1000

500

nar no cegepy h_y
(=]

-500

-1000

-1000 -500 0 500 1000

nar Nno BOCTOKY h_x

Puc. 13: BapuorpamMmHas KapTa: TEMHas (HM3Kas Y, BEICOKAsl HEIIPEPHEIBHOCTh) 30HA BRITAHYTA I10
a3uMyTy okoso 135°. Benbll 9NIUIIC U KpacHas IyHKTUPHAS I'JIaBHas OCh II0Ka3bIBAIOT OIIEHEHHOE
HaTpaBjieHUe U aHU30TPOIHUIO.

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

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

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

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

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

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

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

OneHKa a3uMyTa, aHH30TPOIIMH U paguyca

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

A3uMyT ryiaBHOU OCHU reorpaduyueckuii, HOJIb Ha CeBepP, OTCUET I10 YacoBou cTpesnke. KosppunrueHt
QHU30TPOIIMM 5TO OTHOIIIEHWE MajioM OCH K TJIaBHOM, eOUWHMIIa O3HA4YaeT M30TPONHI0, MEHbIIee
3HaueHUe 00Jiee CUIBHYIO BEITIHYTOCTh. TpeThe 4ucyo - pamuyc riaBHou ocu. OlleHKa yCTpOeHa
Tak. [Io KaxXXaoMy HaIlpaBI€HHIO HUINETCS PacCTOSTHHE, Ha KOTOPOM Y BHIXOOUT Ha ITONKY, TO €CTh
mpubIUKaeTCs K OUCIIEPCUY JaHHBIX. [I0TyYeHHBIe PaUyChl CTIaXKUBAIOTCS 0 a3UMYyTYy. [ TaBHas
oCh GepeTcs 1o HauOOoIbIIIEMY PAgUyCy, a MaJjiasd UAET MEePIeHAUKYIIIPHO €.

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

YToOH HEe TTEPEHOCUTH YMCjla BPYYHYIO, B OKHE eCTh 1oJjie 3anucaTh aHU30TPOIHUIO B NIPODHIIE.
Bribepute paHee COXpaHEHHBIM NOPOPUIL, U a3uMyT, Ko3pDUUUEeHT U pafuyc TJIaBHOU oOcHU
OOIMIIYTCS B HEro IOBEPX MONENM M Harretra, 3afaHHEIX B Bapuorpamme. Ilpu crnepyroimen
3arpyske npoduns B 2D Kriging sty 3HaYeHUs IOACTABSATCS CaMHU U IIOSIBATCS B IOOIMCH IIO[,
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cnuckoM mpoduneii. Ecnmu paguyc yoépcsi B OKHO, OH OCTA€TCs IMPEeXHUM, OOHOBIISIOTCS TOIBKO
a3uUMyT U KO3hGUILIMEHT.

Ecnu cTpykTypa 6/113Ka K ©U30TPOITHOM MJIM PafuyC TJTIaBHOM OCH OKa3bIBA€TCS MEHBIIIE HECKOIBKUX
sTYeeK KapThl, aHU30TPOITHS HE OIIEeHUBAETCS U IIOMeYaeTCsI B OTYETE KaK «He BhIpaxkeHa». B aTom
clydae pafuychl leXkaT Ha YPOBHE CETKH, ¥ HallPaBJIeHHOCTh HEIOCTOBEPHA - IPaBUIbHEE COOOIIUTD
006 9TOM, YeM BHIOAThb CIy4YaWHBIN a3uMyT. [loMoraeT yMEeHBIIUTh MaKC. PACCTOSTHHE HUITH YBEITUYUTh
KOJIMYECTBO OMHOB, YTOOBI Pa3PEIIuTh OJTUKHIO CTPYKTYPY.

Korpga paguyc ynupaercsi B OKHO

Ecnu BOOJb TJIAaBHOM OCHU Y HE yCIleBaeT BRIWTH Ha IIOJIKYy B IIpefeliaX OKHa, paguyC BO3BpalllaeTcs
PaBHEIM MaKC. pacCTossHUIO. B oTuéTe u 2KypHase NoaBJIsAeTCSa OIpeaynpeXaeHe 0 TOM, YTO paguyc
OOCTUT MaKC. PACCTOSTHUS U SIBJISIETCS HUXKHEU OIeHKOM. DTO Ta XKe CUTyallus, YTO U OJIT OOBIYHOM
BapHoTrpaMMEHI (CM. pa3gen «MaKcuManbHOEe pacCTOSHME U BEIXO[I Ha IIJIaTO»), - KpUBas He BHIIIIa Ha
IJIaTO, ¥ IIOPOT ITOTyYeH 9KCcTparnonsaiuel. Ha kapTe npu3HakK IpoCTOi, TEMHAs 30Ha BOOJIb I'JITaBHOM
OCHU TSIHETCS IO CaMOT0 Kpas.

B aTOM ciy4ae pamuyc a IepeHOCUTh B KPUTHHT KaK eCTh Hellb3si. HacTosIas oinHa KOpPesIsiiuuu
OoJbIlle OKHA, a KO9GDUIIMEeHT aHU30TPOIIUY 3aHUKEH 110 BEHIPAXKEHHOCTH, TO €CTh II0JIe Ha [iejie eIlé
AHU30TPONHEe. ASUMYT ITPU 9TOM OOBIYHO ONIPeneIéH HOPMAaIbHO. YCTPAaHSIeTCs YBeIMYeHUEM MaKC.
paccTosiHus, YTOOBI KapTa 3axXxBaTHJIa BRIXOM Ha IIOJIKY. Eciu 2Ke y He BRIXOOUT Ha MONKY HaxKe IpHu
IITUPOKOM OKHE, B MAHHBIX MOMUHUPYET TPEH[ - ero yOUPaloT J0 WHTEPIOISIUY THO0 YUUTHIBAIOT
COOTBETCTBYIOIINM BHUIOM KPUTHHTA.

PacTp nnoBepxHocru

I[To XkenmaHWIO KapTa COXpaHSeTcs elleé MW pacTpoM (morne PacTp moBepXHOCTH). ITO Ta XKe
IIOBEPXHOCTh y, HO B KOOpOWHATaxX pPacCTOsHUS, Hadano B Todke (0, 0), pa3amMep mmKcena paBeH
s4elike KapThl. PacTp He IpHBS3aH K MECTHOCTH, OH JIEKUT B IIPOCTPAHCTBE Pa3HOCOB, a He B
IJTaHe MecTopoXaeHusA. HyKeH OH TeM, KTO XO4YeT PacCMOTPETh KapTy Ha xoscte QGIS, HaJloXUTh
CBOIO IIBETOBYIO IIKaAJIly WUJIA M3MEPUTH PACCTOSAHUE JIMHEUKOU. 7191 caMOU OL€HKM aHU30TPOIINYU
moctaTouHo HTML-ot4éTa.

1.08 Kpocc-Baiuganmusi BApHOTrPaMMbI

HHCTPYMEHT mpoBepsaeT MogoOpaHHYI0 BapuorpaMMy CKONB3SAIINM KOHTpoieM. Kaxmass CKBaxKuHa
II0 oYepemu MHCKIIYAeTCsS W3 BEIOOPKH, €€ 3HadYeHHe NPenCKa3bIBAeTCs KPUTUHIOM II0 BCEM
OCTaJIbHEIM UM CpPaBHUBAEeTCAd C (aKTUYeCKMM. Tak HarreT, pafguyC M MOAeIb HNOOOUPAIOTCS II0
BeJIM4YMHe OMINOKHY, a He Ha Ijias.

[TapameTpsr:

[TapameTp YTo 3amaéT ITo ymonmganuio / COBET

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

ITone ID gns mopgnucel B
OTYETEe U CJI0e OCTATKOB.

Touku co 3HAUEHUSIMU
I[Tone 3HaueHus Z

[Tosie HOMepa CKBAXXKUHEI HeoO0sI3aTenbHO

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

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

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

dakT/omterka/ommubKa (CM.

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

QQ-rpaduk, METPUKHU.

B ZKypHan BEIBOOSATCSI METPUKU:
ME (cpeoHee cMeIlleHHe) - CCTeMaTHYecKas omuroka. JJomxkHa ObITh 6/113Ka K 0 (HeCMeIlléHHOCTD).

MAE u RMSE - cpenHsia u cpefHeKBafpaTUYHas ollinOKa npefackasalHus. YemM MeHbIlle, TEM TOYHEE.
Ho omnoit RMSE HepgocTaTO4YHO, OHa MUHUMMAaJIbHa IIPU HYJIeBOM Harrere (mepeobydeHue), XOTH
HEeONpeNeIEHHOCTD IIPU 3TOM OlleHeHa HEeBEPHO.

MSDR (cTraHmapTH30BaHHasI OIIMOKA) - CPeOHUM KBagpaT OMMOKY, IeIEHHOW Ha CTaHIaPTHYIO
omubKy KpuruHra. HomxkeH ObITh O6nm3ok K 1. Ecomu MSDR 3ametHo Gomnbine 1 - gucrepcus
HeJoolleHeHa (HarreT WX CUJII Mailbl). Eciu MeHbine 1 - mepeolieHeHa.

R - K09 OULHUEHT KOPPENSIIIUU «OIeHKa - paKT».

MeTpuku OTBeYalOT Ha ABa Pa3HBIX BOIIpPoca. [IepBeIl - 0 TOYHOCTH HpeAcKal3aHHUs, U Ha HEro
oTBedaloT 00J1aKo «oIleHKa - ¢akT» u RMSE. BTopoi#i - 0 IpaBUIbHOCTH MOIEJIM, TO €CTh O TOM,
BEPHO JIM BapuorpaMma OIMCHIBAeT HEOIPENEIEHHOCTb, U Ha HET0 OTBEYAlOT CTaHOapPTHU30BaHHBIE
omu6ku, MSDR okoso 1 u QQ-rpadux.

Kpuruuary HyxkHBI 00a oTBeTra. Mamas RMSE mpu MSDR okomo 1 o3HauaeT, 4TO MOMEIb
IIpeCcKa3biBaeT XOPOIIo U He 0OMaHBIBAeTCSI B COOCTBEHHOM TOYHOCTH. ['HAaThCSA 3a omHOM RMSE
HeJb35, OHa MUHHUMaJbHa IIPHU HYJIEBOM HaIrTeTe, e HeolpeOeIEHHOCTh 3aHNUKeHa.

IlepebepuTe HECKOILKO BapHAaHTOB BapHoOTpaMMbl ¥ CPaBHUTE uX. Xopolias Moaesnb gaét ME okoio
HyJsa, Mainyio RMSE 1 MSDR 0K0j10 e IMHUIIHL.

RMSE, TsHyIIas K HyJIEBOMY HarreTy mpu orpoMHoM MSDR, o3HavdaeT nnepeobyuyeHue, 1 HeOOJIbIIIOH
HarreT KanubpyeT HeOIPeNelEHHOCTb.

Crio# 0CTAaTKOB MTOKA3LIBAET, TIe MOJEJh TpoMaxuBaeTcs. KpymHbie 1Mo MOAYI0 OCTAaTKU OTMEYaioT
nmpob6remMHble yyacTKu. OQWHAKOBHIM 3HAK OCTATKOB HA TIJIONMIAAH BHIOAET JIOKAJIBHEIN TPEH]I.

Cro¥i Ha3bIBAETCS IO MIPOBEPSIEMOMY IIOJII0 M MCTOYHUKY, @ V IOJIeH CTOSIT IICEBOOHUMBI CIIOBAMHU,
BUIHBEIE B Tabuie aTpubyToB.

ITone std resid aTo cTaHmapTM30BaHHBLIM OCTATOK, TO €CTh OIMMOKa, HejiIEHHAs Ha CTaHOapPTHYIO
OINOKY KPUTHHTA. 3HAK COXPaHSIeTCs, MUHYC O3HaYaeT, UYTO KPUTUHT 3aHU3MUJI, ILTIOC YTO 3aBHICUJL.
[ucmepcuei 9Ta BeTuYnHa He ABJISIETCS, OUCIIEPCHUS HEOTPUIATE bHA.

IToms ciost ocTaTKOB:
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Kpocc-Banupauma: oueHka vs pakT

RMSE = 36.67
2007 |r'=0.869
100 A
o
S o
©
[
I
= —100 -
s
o
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

50 1 (ME=+0.05 RMSE=4.59
MSDR=0.80 R=0.747

1200 A
® 40 Lt
- o -3 1000 A
o L .-
g e 3 ¥,
o 30 1 © 800 A
I . bad -7 o
= < [
|§ y ! “ (8]
3 f < ok £ 600 1
* 20 >
[1v]
x
il 400 1
=
o

10 A
200 A
= OLeHKa = (haKT
0 T T T T T 0 = T T T T
0 10 20 30 40 50 -20 -10 0 10 20 30 40
chakT KCI, % oueHKa — dakT, %

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.

TTone I[TceBmoHUM OnucaHue

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

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

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

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

abs_error Mopaynb omubKu AOCoJIIoTHAS BeIu4YnHa OIInOKH,
|error|.

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

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

Kpome cnosa ocratkoB mHCTpyMeHT ¢opmupyer HTML-otuéTr. B HEM ueThlpe 4acTu - rpadpuk
«OIleHKa IpOTUB ¢dakTa», rucTorpamMma omubok, QQ-rpaduk ocTaTKOB U TabIuIla METPUK.

Ha rpaduke «oleHKa IpoTUB pakTa» IIPOBEeOeHHl OBe JIUHUM, cepas AUuaroHalb 3TO Uneasl, CUHSISA
9T0 nuHUS perpeccuu Best Fit. E€ HakIoOH, COBUT M Yron BEIHECEHHI B METPHUKU UM ITOKa3bIBAlOT
YCIIOBHOE CMellleHHe 10 Juala3oHy 3HadyeHUM. HakjoH OKOJI0 euMHUILI O3HadaeT, YTO METOf
OOVHAKOBO TOYEH Ha HU3KMUX M BBICOKMX 3HAYEHUSX, @ HAKJIOH MeHbIle eOUHUILl - YTO BEICOKUE
3Ha4YeHUs 3aHUKAKTCSA, @ HU3KMe 3aBHIIIAlTCI. DTO perpeccus K CpefHeMy, XapaKTepHasi IOAINUCh
CrJlazkKMBalolX METOLOB.

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

PsapmoMm ¢ Tabmuiei cTouT 610K «I[lapaMeTphl KpUTHHTa». B HEM IIepeuncieHbl TOJILKO HAaCTPOUKH,
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OTIHUYAIOIIHMECS OT CTAaHOAPTHBIX, YTOOBI OBJIO BHUOHO, KAKUMK IlapaMeTpPaMU IIOIy4YeHBI 9TH
METPUKH.

ITpu HaBeOgeHWU Ha TOYKY rpadmKa BUOHBEI HOMEP CKBaXKMHHI M €€ 3Ha4YeHUs . BoceMb CKBaXKWH
Cc HaubONBIMIMMU TI0 MOAYII0 OCTaTKaMU IOANKCAHBI IPSIMO Ha rpaduke, UX CTOUT ITPOBEPUTH
IIEPBBLIMU.

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

QQ-rpaduk oCTAaTKOB N0Ka3kiBaeT GopMy pacmpenesneHus ommOok. OmubKu HOPMUPYIOTCS Ha
COOCTBEHHYIO OWCIIEPCHI0 UM CPaBHUBAIOTCS C HOPMAJILHLIM paclipefefieHHeM, II03TOMY Trpaduk
yuTaeTcsa Mo ¢opMe IpHu 000 KanuOpoBKe. 3a MacinTad HeolpemenéHHOCTH oTBedaeT MSDR B
TabmuIle MEeTPUK.

ITo ropu30HTaNN OTJIOKEHB KBAHTUIX HOPMaIbHOI'O PacpeiefieHus, 10 BEPTUKAJIM HOPMUPOBaHHAa s
omnbKa. Y HOpMaJbHBIX OITMOOK TOYKU JIOKATCSA Ha KPACHYIO AUaroHab.

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

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

Yro penatrh C pe3yjabTaTaMu. MHCTPYMEHT HYXKeH OJIi TOTO, 4TOOBI YTBEPOUTHL BeCh HabOP
IIapaMeTpOoB A0 IIOCTPOeHU I'prupa. B HaGop BXOOUT BaprorpamMMa C HarTeTOM, CUJIJIOM, PaguyCcoM,
MOIENIbI0 ¥ aHU30TPOIMEN, a BMecTe C Hell HACTPOMKH CaMOr0o KpPUTHHIa - paguyCc IIOUCKa,
HauMeHbIllee U HauObOJIbIllee KOJIMYEeCTBO TOUYEK, TUN KpPUTruHra. Kpocc-Banmupjalys CYUTaeT
KPUTHUHT POBHO C 9TUMM HaCTPOMKaMU, IIO3TOMY YAAaYHBLIM HAaOOp NEePEeHOCUTCS B UHCTPYMEHT «2D
Kriging» 6e3 uaMeHeHHH.

ITopssmok pelreHuM TaKOMU.

e ME okomno 0, MSDR okomno 1, RMSE u R Bac ycTpauBaioT - HaOOp MOXKHO YTBEPXKOATh.
[lepenocuTte 3TH Ke IapaMeTphl, BapuorpaMMy KW HACTPOWKHU IoOHCKa, B «2D Kriging» u
CTPOMITE TTOBEPXHOCTD.

* MSDR 3ameTHO 6orbilie 1 - KpUTHHT CIIMIIKOM «yYBepeH B cebe», KapTa CTaHOaPTHOM OIMUOKU
OymeT 3aHuXKeHa. YBenu4ybTe HarreT CO wiu CUJII U ITPOBEPLTE CHOBA.

* MSDR menbiie 1 - HEOIIPEeOEeIEHHOCTD 3aBHIIIIeHa, YMEHBIIINTE HArTeT UIN CUJLIL.

* ME 3ameTHO oTinudaeTcs oT 0 - cucTeMaTu4eCKuu coBur. [IpoBephTe JaHHBIE U TUII KPUTUHTQ,
a OJis IPOCTOr0 KPUTHHTA ellé U 3aJjaHHOe CpelHee.

* Bompirass RMSE u Hu3ku#l R - Momenb IJI0X0 mpefcKasbiBaeT. ITompolbyiiTe OpyroM paguyc,
MOJeNb WJIM aHU30TPOIHNIO (a3MMyT U OTHOIIEHHe ocei). Eciu HU4Yero He IIOMOTraeT, 3TO
mpenesl OaHHBIX, KOpOTKOMacinTaOHass M3MEHYMBOCTh, KOTOPYIO CeTh He J0BUT. Hampuwmep,
30HEI 3aMellleHus 10 pyne - Ha rpaduke BHIIIE 3TO BepTUKaIbHAas II0jI0ca Ipu ¢akTe 0kKoJjo 0.

Cmoit 0CTaTKOB ITIOACKa3bIBAET TOUEYHO. ['/Ie 0CTaTKM KPYIIHBIE, TAM CTOUT CTYCTUTh CETh (00aBUTh
CKBaXKWHBI) UIU IIPOBEPUTH IMPOOLI. ['Ie 0CTaTKK CHCTeMaTHYeCKH OOHOI'0 3HaKa IT0 IJIOIIagH, TaM
JIOKaJILHEIM TPEHM, KOTOPBIM KPUTHHT He yYerl.

HUtor Takoi. IOTOT HHCTPYMEHT - IIOCIEeOHUM IIar Iepenl (pUHaIbHBEIM KpUTrHHTOM. CHadana
BaprorpaMMa KanubpyeTcs 3[ech IIo ommbKe, 3aTEM Te JKe IapaMeTphl ctaBiaTcsa B «2D Kriging»,
U IIOBEPXHOCTH BMECTE C KapTO! CTaHOapTHOM OMMOKH BEIXOOUT 0OOCHOBAHHOM, a He IOoJo0OpaHHOU
Ha rias.

3aMeyaHue O CKOPOCTH. KOHTPOIb pelllaeT KPUTHMHT CTOIBKO Pa3, CKOJIBKO TOYEK, IMO3TOMY Ha
Oomnbirux Habopax (OecsaTKY THICSY CKBAXKWH) BHITIOJIHSIETCS 3aMeTHO JoJbIie. ITpu Heo0XoguMOCTH
YMEHBIIIUTE BEIOOPKY.

CaM KpUTHMHT Ha TYCTHIX OAHHBIX CYMTAeTCs OBICTPO. 3aMephl PACKIIambIBAIOTCS II0 KIETKaM
pa3MepoM B pafuycC MOMCKA, ¥ B KaXKI0H siuelike mepebuparoTCcs TONbKO COCEeIHNE KIIEeTKH, a He BCSI
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QQ-rpadmk ownboK: Kak YuTaTb hopmMy

Hopma

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

KBaHTUNW owmnbok (z)
o
L

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

Ckoc (acuMmeTpua)

Ilyra BMecTo NpAMoiA.

PacnpeneneHue HECUMMETPUYHO -

MoxHo nonpoboBaTe TpaHcthopMaLKio.
F
.

.

¥ 27
o

o

o

=

El

o 04
=

=

= s om
=

€&

@

x =2 4
_4_

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

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

KBaHTUNK ownbok (z)

KBaHTUNKM owmnbok (z)

Ta)KEnble XBOCTHI

81 KoHuel 3arubaioTcs (S).
KpynHeix npomaxoe 6onsue,
6 4YeM Mnpu HopMme,
4 7 -
2 <
0 <
_2 .
—4 A .
—6
-8 -
T T T T T T T
=15 =50 =235 0.0 2.5 5.0 T35
Teop. KBaHTWAK (HopM.)
BTopas nonynauusa
31 06nako Ha nuHUK + OTOpBaBLUAACH "
rpynna B xgocTe. 3To bespynHsle /
CKBa)WHBI (20HbI 3aMeLleHmns, g
5 | MOJE3HOro KOMMOHEHTa NokTy HeT).| ¢
1 =
0 <
-1 A
g
-2 1
_3 -
=3 —2 = 0 il 2 3

Teop. KBaHTUAKU (HOPM.)

XBOCTBI, aCUMMETPHSA U BTOPAA IMONIYJIALMA - OTOPBABIIAACHA I'PYIIIIa B XBOCTE.
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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
1.05 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 MEHSIEeTCS, B3BEIIUBAEeTCI TOJIBKO CBOOKA.

1.09 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.

HUuctpymeHnT ornudaercsa or 1.08 Kpocc-Banupmanusi BapuorpamMmbl. Ta mog0upaeT MopOenb
BapUOrpaMMEI OJII KPUTHHTA, @ 9Ta CPaBHMUBAET METONBI TPUANPOBAHUS KaK TaKOBEIE U paboTaeT B
TOM YHCIIEe OJI51 MUHMMAaIbHOU KPUBU3HEL.

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 -
1.01).

[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 1.05 [IekacTepu3anusi paboTaeT 1 37eCh Tak ke, Kak B 1.08. B3pemmBaeTcsa
CBOJKa METPUK, a caMa OIleHKa leave-one-out He MeHseTCS.

1.10 ITpuMmep CKBakKuH (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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1.11 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
1.01 2D Kriging mm60 MUHUMaIbHONW KPUBU3HOM, MO TPUAY CTPOSTCS 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 1.02 HaBsS3BIBAeT TIIAKOCTh M CINMBAET pa3pPO3HEHHBIE IPOGUIA 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).

1.12 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.

Tomorpadusi: peabed U3 OTKPBITHIX TaHHBIX

I'pynmna «2. Tomorpadmusi» oTBeyaeT Ha YaCTHIM 3alpoc - MaKCHMalIbHO KadeCcTBEHHas MOMEesb
penbeda 13 OTKPBHITHX JAaHHBIX U3 KOPOOKH. [TapamHbli BXO[ B TPYIITY 3TO 3arpy3uyuk LIMP o paMke.
PsimoM ¢ HUM CTOMUT BeKTOpPHasi TonoocHoBa u3 OpenStreetMap u Topo2Raster, cTtposinuii penbed
U3 TOYEeK U U30INHUH.

[anbIiie UOET MOJIHBINA TUOPOJIOTUYECKUN HAOOD - 3alloIHEeHNEe MOHUXKEHUMN, CTOK U aKKyMYJISIINUS,
peuyHas ceTh, 6aCCEeMHBI, YKIJIOH C 9KCIIO3UIINEN 1 BepmKUHEL. Hudero goycTaHaBIuBaTh OJI 9TOTO HE
HyXkHO, HU GRASS, 51 SAGA, HU OPYTUX CTOPOHHUX MOOYJIEN.

PapoMm cTtout rpynmna «2. Tomorpadusi: THarHOCTUKa U NIpaBKa». B He€ BEIHECEeHbl UHCTPYMEHTEL
ITPOBEPKU TOTOBOTO penbeda - pasfereHre TOPU30HTasel Ha Habophl, HeBsi3Ka mpoTuB LIMP u
MOMuCK TeppacuHra. OToenbHasa rpylla Hy2KHa IIOTOMY, YTO IOArpynn B Processing HeT, a mepkaTh
ITPOBEPKY BHYTPHU pabouell IeIOYKU HEeyOOOHO, OHa pa3pHIBaeT IIOCJIeI0BATEILHOCTD IIOCTPOEHUS.
HyMepaliusa H"HCTPYMEHTOB IIPU 3TOM CKBO3Has C ToIorpaduei.

Bce BLIXOHBIE CIIOU IPYIITLI CKIagBIBAIOTCA B rpyniny Tomorpadusi mepesa Cjio€B, YTOOHI HE TOHYTh
cpenu pabouux CI0EB MpoeKTa. MHCTPYMEHTHI TPYIIIIL CTHIKYIOTCS OPYT C OpyroM. 3arpy3uuk 2.01
OTHAET roToByl0 MeTpudeckyio LIMP, koTopas 63 BCIKUX MaHUIYASHUM upeT B usonuuuu (1.04)
U B mM0060M pacuyéT rpynmbl. Bomotoku u3 2.02 u peuHas ceTh u3 2.06 mogxoOsT TajlbBeraMH B
Topo2Raster (2.03) KaK eCTb, IOTOMY YTO UX BEPIIMHEI UAYT BHU3 II0 TEYEHUIO.

ITonHBIN TIEpedYeHb MOJIEM BBIXOOHBIX CJIOEB - B mpuiioxkeHuu IIpodunan 3nekrpopa3Beaku [
IIpodunu ocemanui (pasmen «I1oJst eMO-CII0EB» B KOHIIE PYKOBOZCTBA).

2. Tonorpadpusn

2.01 3arpy3ka IIMP o pamke

3arpyxaeT LIMP 1no paMKe M3 OTKPHITOTO XpaHuuila, 6e3 perucrpanuy 1 Kiaw4uel, Ha BeIOOp U3
TPEX UCTOUYHUKOB. [INMUTKM coOUpPaloTCs B MO3auKy 0€3 IIIBOB U ITIEPENPOEINPYIOTCS B METPUYECKYIO
CHUCTEMY KOOpPOWHAT C KyOMYeCcKOW HHTepronsmnuei. ChHpble T'pagyCHBIE MIJIMTKM B aHaAIU3 He
MoragamT, mo3ToMy ocobenHocTh GLO-30 ceBepHee 50 mMPOTH (YKPYIHEHHBIH IIaT 110 JOJITOTE)
ob6pabaThIBaeTCss aBTOMATHYECKH.

[TapameTp Yrto 3amaér ITo ymomyauuro / coBeT

HcTouHuUK penbeda GLO-30 (Copernicus, DSM: GLO-30
BBICOTEL II0 KPOHAM U KPOBJISIM),
GEDTM30 (DTM 6e3 neca u
IMOCTPOEK, MaIlIuHHOEe
obyuenue o ICESat-2/GEDI)
unu Mapzen Terrain Tiles
(cobopra SRTM, ArcticDEM u
HalMoHanbHEIX ITMP).

PaMka 3arpy3ku Oxsart B noboi CK, -
MMepPeCcYUTHIBAETCS B IPAIyChl
ABTOMATHYECKH.
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[TapameTp Yrto 3amaéT ITo ymonuanuio / COBET
Llenesas CK MeTtpuueckas CK Beixoga. IIyCTO
ITycto = CK mpoekTa, ecnu
MmeTpudeckas, uHade UTM mo
LEeHTPY PaMKH.
Pazmep sueliku, M [ITar BEIXOOHOT'O TpuHa IIocje 30
IepenpoerupoBaHus.
Crnaputh penved (FPDEMS) CrnaxmnBaHUE C COXpaHEHUEM BBIKII.
OpPOBOK (CM. HMKE). BBEIKJI. =
CBLIPOM pacTp UCTOYHUKA.
T'upponorudeckas KOppeKnuss  3alloJIHEHUEe JIOKHBIX BKIJI.
MMOHUKEHUM, YTOOH Bofla
TekJsia BHU3. CHATH /IS KapcTa
U MYJIb OCEIaHUs.
CrmaxxuBaHue: OKHO CropoHa oKHa ¢uIbTpa 11
HoOpMaJseH, s4eek (gor.) HOpMaJsiel, HedeTHasd.
CrnaxkmBaHMe: TOPOT CTporocTth coXxpaHeHUS 15
pasnuyus HopMaJieH, rpaf rpaHel: MeHbIIIe -
(mor.) arpeccuBHeEE COXpaHEHUE.
CrnaxwuBaHue: KOJIM4YeCTBO BHenrHux 1maroB nmepec6opKu 2
IPOXO0J0B ([oII.) BBICOT.
Epsilon ykiona npu MuHUMAaIbHBIY YKJIOH Ha 0.001
3amojHeHun, M (Oom.) JIOCKOCTSX. 0 = MOOHATH
TOJIBKO SIMBI IO CJIHBA.
[Ipenmen Komu4yecTBa IMINTOK CTpaxoBKa OT CIIUIIKOM 25

1x1 rpagmyc (mot.)

LIMP (metpuueckast CK)

6omnbiroi pamiru o GLO-30 u
Mapzen.
BrrxopHo# pactp float32, crnoi

B rpynne Tomorpadwus.

HcTouHHK penbeda - k1oueBoii BbiOop. Copernicus GLO-30 510 11u¢ppoBas MOIenb IOBEPXHOCTH
(DSM), BBICOTHI CHUMAIOTCSI 10 BEPXY KPOH U KPOBEJIb, a pa3faéTcs OHAa IJIMTKAMU II0 T'Pamycy.
GEDTM30 sto uudposasa momenb penbeda (DTM) or OpenGeoHub mnop nunensueit CC BY 4.0.
Jlec ¥ IOCTPOMKH CHSITHI MAIIUHHLIM 00y4ueHueM mo maHHbIM ICESat-2 u GEDI. ITox momorom jeca
GEDTM30 3aMeTHO TOYHEe, M 3TO IIOATBEPKIEHO He3aBUCUMOM IIPOBEPKOM. Pa3maéTcsi eqUHBIM
rnob6ansHEIM 005mauyHbEIM GeoTIFF. s necuctoro Ilpukambs DTM 0OBEIYHO TpeOIOYTUTENIbHEE, OIS
OTKPHITHIX Y4aCTKOB pa3HHIla Maja.

Mapzen Terrain Tiles 3T0 cO6opka oTkpwiTheIx IIMP, KoTOpyio 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 pybexkoMm B cOOPKY BXOHSAT HAllMOHAIbHEIE MOMIEJIH:
CIIIA ot 1 mo 10 M, Benuko6putauusi 2 M, HopBerusi 10 M, ABctpanus 5 M, HoBas 3emannus 8 M,
mo Erpome EU-DEM. IInuTku nexkaT MUPaMUOON YPOBHEMN, W YPOBEHb IMOAOUPAETCs II0 pasMepy
STYEWKHU: TUKCEJb IJTUTOK OePETCS He KpylHee sT4elKy, Ha mmpoTe [Tepmu npu 30 M 3TO 0KoJjio 20 M.
Tawm, roe ecTs mOogpoOHEIE HAIMOHAILHEIE TaHHBIE, MEIKAs sTYeliKa JaéT HACTOSIIYI0 MOgPOOHOCTE.
I'me ux HeT, MeJIKas T4elKa TOILKO PacTUT (aria. BOIbIIMHCTBO HCTOYHUKOB COOPKH, Kak 1 GLO-30,
MOAenu IMOoBepxXHOCTH. Eciyu paMKa BenuKa Ui 3aJaHHOU S4YENKH, MHCTPYMEHT OepET ypPOBEHbB
rpy6ee u nuiieT 06 3TOM B )KypHan. UCTOYHUK 10JIe3eH Kak He3aBucuMas rnposepka GLO-30 u tam,
TIe OH JaéT HallMOHAJILHYIO MOJEJTh.

I[TapameTpsr:

* PaMKa 3arpy3KH - oxBar B 1106011 CK, BHyTpU IepeBOOUTCS B IPamyChl [JjIs BEIOOpA HaHHEIX.

* ITeneBass CK - merpuueckass CK pesynwbrata. IlycToe 3HaYeHHe BKJIIOYaeT aBTOMATHKY,
O6epétcs CK nmpoekTa, ecimu oHa MeTpudeckas, nHade 3oHa UTM 1o 11eHTpy paMku. ['pagycHas
neneBass CK OTKIIOHSETCS ¢ BHATHEIM COOOIIEHUEM.
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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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* PasMep sAs4eHKH, M - 10 yMonuauuio 30, poguoe paspelrenre GLO-30. [I1a Mapzen siueiika
3aM1aéT eIl€ U YPOBEHb IJINTOK.

* I'magponoruyeckasi KOPPEKIHsi - BKJIOYEHA II0 YMOJIYAHHUIO, JIOXKHBIE ITOHHUXKEHUS
3amonHAITCS cpa3y (cM. 2.04), uToOBI BOma Ha MOOesM TeKjia BHU3. [IJ1s 3amady, rae BazKHEI
3aMKHYTHIE KOTJIOBUHEI (KapCT, MYJIbLI ocegaHut), GprakoK CHUMUTE.

* B JomonuurensHo jexaT Epsilon ykjiona nmpu 3amonaenuu u IIpenen KojaudecTBa
IUTMTOK (3alyUTa OT ClIydaliHOW paMKU Ha MOJICTPAHHL).

OTkKa3 ceTH MJIM paMKa IIeJIMKOM B OKeaHe 3aBEePIIA0TCS MOHSTHHIM COOOINEHMEM, a He ITYCTHIM
pactpoMm. HctouHumk paHHBIX - Copernicus DEM © ESA, oTKphiTasg JIHIEH3US OONYyCKaeT
HCIIONb30BaHue C ykKasaHueM ucroyHumka. GEDTM30 © OpenGeoHub, CC BY 4.0. ¥ Mapzen
Terrain Tiles aBTOpPHI CBOM OJjisT KaXXOOW COCTABHOM YaCTH, XKypHall 3arpy3KU HAET CCHUIKY Ha UX
nepedess (github.com/tilezen/joerd, docs/attribution.md), u npu ny6nuKanuu yKa3eBaTh Hago UX.

2.02 3arpy3kKa TOIOOCHOBBI II0 paMKe

BexkTopHbitt 6mu3Hen 3arpy3unka LIMP. TTo Toi xke pamke 3abupaet u3 OpenStreetMap cmou gjs
paboTsI ¢ penbedoM.

[Tapametp Yrto 3amaéT ITo ymonyaHuio / COBET

Pamka 3arpysku Oxsart 3anpoca Kk OSM -
Overpass. [lepxKaTb CKPOMHBIM
- OOJIBINIEE 3AITPOCEH CepPBeP

pexer.

[Ipemen nmomagu paMKH, KB. CTtpaxoBKa OT Ype3MePHOI0 0.5

rpazycoB 3ampoca.

TanmayT 3ampoca, C Oxwupanme oTBeTa Overpass, 90
IIPpU OTKa3e UMOET Iepexol Ha
3epKaro.

BRIXOmHEBIE CJION - BODOTOKH, BOTMOEMHEI (IIJIOCKOCTH), BEPIIHHEI C IToieM ele, o6puiBh (6apheprl). Bece
nomnapgaioT B rpynny Tonorpadus.

* BomoToKku - peku, py4ubd U KaHasnel. B OSM BOOOTOKU PUCYIOTCS BHU3 10 TEYEHUIO, TOSTOMY
cyou roguTcs TanbBeraMu B 2.03 6€3 TOATOTOBKMU.

* Bomo€éMBI - 3aMKHYTHIE KOHTYPHl O3€D W TIPYOOB, IIJIOCKOCTH IOCTOSTHHOM BBICOTHI [JIs
2.03. CocrTaBHBIE MYJIBTHUIIONUTOHBI (OOnbIIe 03€épa M3 HECKOJBKWX way) IepBas BepCHs
TIPOIIyCKaeT.

* BepmuHBI C OTMETKaMH - TOYKHU natural=peak c BEICOTOU €le, TOTOBBIE OTMETKHU BEPIIIUH OIS
2.03 u xkoHTpOJB Onsg 2.09.

* OOpHBIBEBI U HAaCHINH - TUHUYU pa3phiBa penbeda s 2.03.

* BeperoBasi JIMHHUS - TI0 YMOTUYaHUIO BEIK/II0UEHA, Hy?KHa Ha IPUMOPCKUX TEPPUTOPUSIX.

Beixog B CK mpoekTa, nuHMM 00pe3arTcs o pamke. IlyGnuunble cepBepsl Overpass MMEIOT
JIMMUTHI, TP OTKa3e OCHOBHOT'O CepBepa 3aIlpoC YXOAMT Ha 3epKajio, OJIs OOJIBIINX TEPPUTOPHUM
yMeHbIIIaTe paMKy UM IOOHUMaWTe npefen nnoiagy B [JJOMOIHUTEIBHO. [laHHbIe - © yYaCTHUKHU
OpenStreetMap, nuniersuss ODbL.

2.03 Topo2Raster (penbed U3 BEKTOPOB)

Ctpourt pesnbed 13 BEKTOPHBIX TaHHBIX MYJIbTUCETOYHOM HMHTEPIOJIAILIUEN OT IPy0O0i CETKU K TOHKOH,
mo motuBaM ANUDEM. MHCTPYMEHT 3akKphIBAeT KIJIACCUYECKYyI0 3amauy. EcTh oTiudpoBaHHBIE
TOPU30HTAJIN TOMOIIJIaHa, OTMETKM BHICOT, PEKU U 03€Pa, a Hy2KEH KOPPEKTHHIN I'PUL.

66



[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

TouKku BBICOT

ITomne BBICOTHI TOYEK
H3onmuuun

ITomne BLICOTHI U30JIMHUU
TanbpBeru (BHU3 II0 TEYEHUIO)

OOpHIBH (Gapbephl
CTJIaXKUBaHU )

Bec u3amMepeHHBIX OTMETOK
(mor.)

Bepx ¢popm, Huz popm

[Torne cBs13u POPMEL

[Torne oTMeTKH CTOPOH HopM
(morm.)

OyHKINS GOPMEI TIOIIEPEK
(mor.)

O3épa u ype3 BOTbI
ITone oTmMeTKH ype3a

OxBart

Pasmep ssueliku, M
3anoJTHUTh TOHUXKEHUS B
uToTe

HUTepauuii criaXKuBaHUS Ha
ypOBeHb (IOTI.)
MuHHMaIbHOE HageHue
TajbBera, M/g4elky (Oom.)
Epsilon yknona npu
3aloJIHeHuu, M ([Oo1I.)
Penved

Cnoit oTMeTOK (HampuMmep,
BepmuHE 2.09).

ATpubyTt Z y TO4eK.

Crnolt ropu30HTAasNekn
(ouudposka nnaHa unu 1.04
o LIMP).

ATpulbyT YPOBHS Y U30JIUHUH.
JIuHUYM peK, BePUInHBL

HanpasieHsl BHU3. CeTs 2.06 u

OSM mopgxomsT Kak ecThb.
JIluHuM, BOOIb KOTOPBIX
repenaj He pa3Ma3bIBaeTCH.
B ob61ei sueiike u3MepeHue
IepeBelINBaEeT BEPIINHY

o poBaHHOM TOPHU3OHTAIIH.
1 = Kak paHbiIe.

CTtopoHsI (opM C OTMETKAMMU:
OpPOBKH 1 IIOOOIIBEI, TPEOHM 1
OCHOBaHMS, BEPIIINHA TOUYKOH.
CwM. pa3gen «IIoBepxXHOCTH
MeXKy CTPYKTYPHLIMU
TUHUSIMU».

OnuHaKOBOe 3HAUEHUE Y BCEX
00BEeKTOB OMHOM (POPMHEI.
Ecnu y nuHui HeT Z.

JIluHelHasa - IPOEKTHEIM OTKOC,

IIJIaBHAS - CKPYyTJIeHUE ¥
KPOMOK.

[T1mocKOCTH BOOOEMOB.
OtmMmeTKa ype3a. [lycto = Z
y3710B (HAKJIOH) WU MUHUMYM
Oepera.

Pamka BrIxogma. IlycTo = 1o
BXOOHBIM CJIOSIM.

[Ilar BEIXOOHOTO TpHUAa.
l'upgporioruyeckast KOppeKuus
pe3ynbTarTa.

[TpoxomoB BHYTPEHHET O
CrilakKUBaHUS ITOJIS.
l'apaHTHUPOBaAHHEIN YKIIOH
BOOJIb PeK.

MuHMMAaTbHBIN YKJIOH Ha
IIJIOCKOCTSX IPU 3all0JTHEHUU.
BrixomHou pactp float32.

link

JIUHeNHas

IIyCTO

MIyCTO

30
BKIL.

60

0.01

0.001

Hy>KHBI TOUYKY UM U30IUHUU (XOTS OBl OMMH UCTOYHUK BHICOT). [IpUOPUTET OTMETKYU ype3a TaKou -

Z Y3J10B (HakJ0H peKI/I) BEHIIIIE IIOJISI OTMETKH (IIJIOCKOCTH), II0JIE BhHIIIE MHHUMYMa 6epera.

Kaxmerii THII BXoOa paboTaeT CBOMM OTpPaHUYEHHEM:

¢ ToYKH BBICOT 1 H30ITHHHH - JKECTKHE Y3J1EI, IIOBEPXHOCTH Y€PEe3 HUX ITPOXOOUT TOYHO. Hy}KeH

XOTsi ObI OOWH U3 9TUX CI0EB, V KAXKIOT0 BEIOMPAETCS YUCIIOBOE MOJIe BHICOTHI.

* TanbBeru - IIPUHYOUTENbHOE MOHOTOHHOE MajeH’e BHU3 110 TeYeHHI0. BepIIuHBl TUHUU
OONXKHBI MATU BHU3 MO TeueHMIo, BomoTokKu OSM (2.02) u peyHas ceTdb (2.06) moaxomsaT Kak
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ecTb. MUHUMAaNBbHOE TTaleHUEe Ha STYEUKY 3a7aéTcs B [JOMOITHUTEIHLHO.

* OOpBIBEI - 6apbepHI CTIaKMUBaHUs. [I0BEPXHOCTH 10 CTOPOHAM 00phIBa HE3aBUCUMEI, IIepenar,
He pa3Ma3blBaeTcsa. CamMa NUHUSA MIUPUHON B S4YEUKY IIOJIydaeT IPOMEXKYTOYHYIO BEICOTY.

* VYpe3 BOIbI - TPU IPHUOPUTETA BEICOTH Ha KaXK bl 00BEKT, CIIOM MOXKET CMeIlInBaTh TUIIkL. Eciu
y IOJINTOHA TPEXMEpPHHBIE BEPIINHL (3afjaH Z B y3Jiax), ype3 UHTEePIOJIUPYETCS 10 UX BhICOTaM
¥ HaKJIOHSETCS BOOJb PyCJiia - TAK 3a0aéTCs MafeHne YPOBHS PEKU OT MCTOKA K yCThI0. Ecniu Z
HET, HO 3aII0JIHEHO II0JIe OTMETKM, OOBEKT OePIKUTCS TOPU30HTAIBHON IIJIOCKOCTRIO. Ecniu Het
HHU TOTO, HU APYTOr0o, YPOBEHDb OEPETCA aBTOMATUUYECKH 10 MUHUMYMY IpHUJIeTalnero 6epera.
PazHoTumnuble 0O0BEKTH B OMHOM CJI0€ pa30upaloTCs KaXKAbI CBOEHM BETKOM, 03€PO IIJIOCKOCTHIO,
peKa HakJI0HOM.

BHYTpH Ha KaxKI0M YPOBHe CeTKH paboTaeT OByXTaKTHBIM IUKII. CHauana MeMOpaHHoOe CTrilakKUBaHKUe
CTaBUT KapKac U OepPzKUT OrPaHUYEHHUS, 3aTeM IIOJIMPOBKA MUHUMAaIbHOM KPUBU3HOM 110 CTEHCHUITY
Bpurrca ybupaer mMeMOpaHHOE CMeIeHWe MEeXKOY KPUBBIMU M30IUHUSIMHU. Ha KpPyroBomM TecTte
(memo-penbed, TOpU30OHTANU Yepe3 4 M, BOCCTAaHOBIIEHHE, CPaBHEHHNE C OPUTHHAJIOM) MOIUPOBKa
CHUXKAaeT OmnOKy MPpUMepHO Ha TpeTb. OCTaTOUHBIM MAaKCUMYM OIIMOKY KUBET Ha BEPIINHAX BHIIIIE
MociegHed TOPU30HTAIM, IIO3TOMY OTMETKM BEPIIMH BO BXOOHBIX OAHHBIX 3aMETHO YIy4IIaioT
MaKyIIIKM - UMEHHO TakK TOIorpadnl ¥ IOONIKUCHBAIOT KapPTHI.

BT
s Y

Puc. 18: CneBa BXOOHBIE OTPAHUYEHUS: YINIOTHEHHBIE M30JMWHWUM (IIBET TIO BHICOTE) M TIABHBIN
TanbpBer. CripaBa BOCCTAHOBJIEHHBIN penbed.

OxBaT 0 yMOITYaHUIO OEpETCs IO CJIOAM C OTCTYHOM [OBe siueiiku. Bce ciom mpuBomsitca K CK
IIEPBOTO 3aJaHHOTr0 CJIOS, OHAa JOJI2KHA OBITH MeTPHUYeCKoi. OuHAIbHOE 3all0/IHEHHE MMOHUKEHHH
BKJIIOUEHO 10 YMOIYaHUIO, €T0 JIOTHKa onucaHa B 2.04.

TpéxMepHbIe TaJIbBEeru

TanweBer 6€3 0TMeTOK paboTaeT ycjioBreM. BOoiis HeTo mogmepKuBaeTCs nafgeHre BHU3 110 TeYEHUIO,
a Kakasl TaM BEICOTA, pelllaeT UHTEPIIOJIATOP II0 OKPYXKAIIIUM OJaHHEIM. ECIY y TMHUY €CTh OTMETKHU
BEpPILIVH, OHU CTAHOBATCS XKECTKUMU y3JlaMH{, M IIPOMEpP N0 PYyCily HadWHaeT 3afaBaTh OHO, a He
IIOACKa3hbliBaTh HallpaBJIEeHUE.

OTMeTKH HOpH 3TOM OOWH pPa3 HPHUBOOATCS K MIadaloIlMM BHHU3 II0 TedYeHHI0. [IpuumHa He B
aKKypaTHOCTH, a B YCTPOMCTBe pacdéTa. M3aMepeHHs MmO PYCJIy IIyMST, U OTHEJIbHBEIE BEPIIHHEI
YXO[ISIT BBEPX II0 TEYEHUIO.

Takoi# y3es cnopui Obl C IPUHYXKISHNEM MaJleHus Ha KaXKI0M uTepaluu. Pejlakcalius IpUIIITHINBaeT
sSTYeWKy K OTMEeTKe, IIPUHYKIOeHWe IIPOOaBIMBaeT €€ HUXKe, U TaK mo Kpyry. [locne nmpuBengeHus
MIPUHYXKIOEeHNE CTAHOBUTCS IIyCTOM omnepallnel U CIIOPUTH HE C YeM.
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HpaBKa I/I,E[éT TOJIBKO BHH3, OTMETKY BHIIIE I/IBMepeHHOfI HHCTPYMEHT H€ BBIOYMEBIBAET. Eée
HanOObINIas BeIUYHNHAa IIeYaTaeTCs B KYyPHAaJI, " 110 Hel BUIOHO, HACKOJIBKO ITyMHBIM OBIIT IIpoMep.

OTHmenbHO CUMTAIOTCS AYEWKH, THe OTMEeTKa TaJlbBera PaAcXOOUTCS C APYTHM Y3JI0M OOJIbllIe dYeM
Ha IATh CAaHTUMeTpoB. OOLIYHO 9TO IIepecedeHHe pycjia C TOPU30HTAbIO, U TaM IPHUHUMAETCH
OTMEeTKa TajbBera. KomuyecTBO TaKMX MECT BHIBOOUTCSH HMPEOyIpexXaeHueM, Mojda pellaTh TaKoH
crop Henb3si. JIuaus 6e3 OTMEeTOK BedéT ceOsl KaK Ipexkae, PasHOTUIIHLINA CJI0H pa3bupaeTcs IIo
00BEeKTaM.

HOBerHOCTB MeXKNOy CTPYKTYPHBIMH JIHHUAMH

Bxonm OOpBIBBI 3amaét Oapbep, Ilepelan BOOJb IMHUK He pa3Ma3blBaeTCsI, HO caM Iiepernay JINHUS
He 3aJla€T, IOTOMY YTO OTMETOK y Heé HeT. I[lapa BxomoB Bepx ¢opm u Hus ¢dopm perraer
o0paTHyI0 3afaudy - IIOCTABUTh POBHO Ty IIOBEPXHOCTh, KOTOpasl 3ajlaHa [OBYMS CTOPOHaAMHU C
U3BECTHEIMU OTMETKaMHU.

3ayeM 3TO HYKHO, CKa3aHO B OTPACJIEBEIX TPeOOBAHUAX K IIU(MPOBLIM IJIaHaM. Penbed, CO3maHHBIN
aBTOMAaTHUYeCKMU, HeoOXOOMMO HCIPaBUTH BPYUHYIO, COIJIaCOBaB C BBICOTAMH IIOOIIOPHBIX CTEHOK,
OTKOCOB ¥ HacChIlle. MHCTPYMEHT 3aMeHsIeT 3Ty IPEANMCaHHYI0 PYYHYIO IIPaBKy IIpaBujioM. Bropoii
agpecar 3TO IJIOIagHble KaphePhl, BLIEMKM, HAaCBhITIU U OTBAJIHL.

T'opu30HTaIK BHYTPHU HUX 10 HOPMATHUBY HEe OMKUCHIBAIOTCS BOoBce. CTPOUTEL TaM pejibed GosbIlle He
13 Yero, Kpome OPOBOK U IOIOIIIB.

CTopoHa - 3TO MHO2KECTBO. B Bepx MM HU3 BXOOUT JII000€ KOMTUYECTBO JIMHUHN U TOYEK C OTHUM
3HAYEeHUEeM TIOJISI CBSI3U, U PACCTOSTHUE CUMTAaeTCsd A0 00beqUHEHUST MHOXKeCTBa. M3 OmHOTO 3TOTO
IIpaBuJia BEIXOOAT BCce cinydau. OTKOC 3To OpOBKa M IIOJOIIBa, AMa 9TO 3aMKHYyTast 6pOBKa U TOYKa Ha
OHe, KaHaBa 3TO OBe OPOBKY ¥ JTUHUS OHA, KONbLeBas mam0a 3TO OIBe 3aMKHYTHIE IMHUU, OEPEr0BOM
yCTyn 9T0 OPOBKA M 4acTh ype3a. CMeImuBaTh JTUHUYA U TOYKHU B OOHON CTOPOHE MOXKHO.

OTMeTKH 0epyTCs 110 IPUOPUTETAM - BEPIIUHEI C Z, 3aTEM I10JIe OTMETKHU, 3aTEM O00BEKT OCTAETCS
OaprepoM u B popmy He cobupaeTcs. [Topora 3HaUMMOCTU B UHCTPYMEHTE HET. 3alaHbl [IBE CTOPOHEI
- CTPOUTCS IOBEPXHOCTD, 3aflaHa OfHa - paboTtaeT 6apbepoM. PellleHue nprHUMaeT Yel0BeK, Koraa
pHuCyeT BTOPYIO JTUHUIO.

Kak cumrTaercsi. COOTBETCTBHE TOYEK MEXKAY CTOPOHAMU He HIIeTCd. [ KaXXOou S4Yeuku
CUHHUTAIOTCSA TOYHBIE PACCTOAHUA OO 0601/1X MHOZXKeCTB BMeCTe C OTMeTKOﬁ 6HPDK&IZLLI€1"O NCTOYHHUKA,
BEC paBeH OTHOIIEHHIO PACCTOSHHUM, OTMETKa JIMHe¥WHa II0 Becy. [lepexnécT reoMeTpuu IIpu
9TOM HEBO3MOXKEH II0 ITOCTPoeHuio. Tesmo GopMbl YXOOUT B MYIbTUCETKY KECTKUMHU y3JaMU, a
ero rpaHulla OOMIOJIHHUTEJbHO paboTaeT OapbepoM, YTOOBI BHEIIHHE MOaHHBIE HEe IepPeTATHBaIN
IIOBEPXHOCTH Yyepe3 ycTyn. CxeMa pellakKcallii He TPOraeTCs.

ITena meToma. bmmkaiiias Touka 1 COOTBETCTBEHHAS TOYKA 9TO HE OOHO M TO xXke. [Toka oTMeTKu
IMOCTOSTHHBI, pa3HuIlbl HeT. Korma oTMeTKa OpOBKY MEHSIETCS BOOJIb U30THYTOM (OPMBI, IOBEPXHOCTH
clerka YBOOUT OT IMHEeNYaToM, a Ha BOTHYTHIX yIjlaX BO3HMKAET MeuanbHas OCh, Toe OnuxKanimi
WCTOYHUK IT€PEKJII0YaeTCsI CKaYKOM M IIOBEPXHOCTH moiydaeT 3ajoM. O6Ga uuciia MepsoTcs Ha
CUHTETHKE, Ha pPeajlbHOM ChEMKe UX MEPUTH He IIPOTUB YEero, aHAJIMTUYECKOT'0 3TaJloOHa TaM HeT.

Yro meuyaTraeTrcsi B XKypHas. [lo Kaxpod (opme HMOyT KOJNIMYECTBO sSTYeeK Teja, MeOuaHHas
IIUPUHA B 4YeiKaX, pacxoXkIeHUe OTMETOK B MeCTaX CXOXKIEHUS CTOPOH U KOJIUYECTBO OOHEKTOB,
MIPOMYIIEeHHLIX M3-3a OTCYTCTBUSA OTMeTOK. OTHelbHO BBIBOOUTCS IIpedylpexkaeHue o ¢opmax
yXKe OByX S4YeeK - B pacTpe TakKo# (GopMHI HET HU IIPU KaKOM MacluTabe, Hafilo MEIbYUTh STUYEHKY.
OmuHOKME CTOPOHHBI M OOBEKTH 6€3 CBSI3HU B XKYPHAJI YXOIOSAT C IPUYUHOM.

I'panua 00/1aCTH MOCTPOEHUST

[TonuroH orpaHWYMBaET IIOBEPXHOCTD TaK XKe, Kak outer boundary B cucTeMax MpoOeKTUPOBaHUA. 3a
TpaHuIed pacTp He BEIMAéTcs, TaM nodata.

BaxHa He cama o6pe3Ka, a MOMEHT, KOrga OHa IIPUMEHSAEeTCH. Macka HakJagblBaeTCs MOCjIe
HHTEPIIOIAINNY, a He OTCe4YeHHueM BXOOHBIX MOaHHBIX. Touku, TOPU3OHTaA/IX W TaJIbBEru 3a
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mpenenaMyd TPAHUIL IIPOTOJIKAIT (POPMHPOBATL IIOBEPXHOCTL Y CaMOM T'pPaHUIB], IIO3TOMY
Kpasi He 3aBOopauyuBaloTCcsa. Ecimu OB MBI BMECTO 3TOro oOpes3any BXOM, Y TPAHUILI BO3HUK OBI
HMCKYCCTBEHHBIN n1eperud, MHTEPIIOJIATOPY CTaso OBl He Ha YTO OMEPEThCS C BHEIIHEN CTOPOHHI.

Cmoii rpaHUITH IOJaBaiTe B MI000# cCcTeMe KOOPOMHAT, TeOMeTPUs IIePEeBOOUTCS caMa. B KypHan
rmeyaTaeTcs, CKOJIbKO sS4YeeK O0Ka3aJioCh BHYTPU M KakKas 3TO [O0Jid MJolllagu. Ecnm BHYTpHU He
0KazaJIoCh HU OOHOM, pacyéT NIpephIBaeTCs C YKa3daHWEeM IIPOBEPUTL CUCTEMY KOOPOMHAT, dallle
BCETO [IE€JI0 MMEHHO B HEH.

2.04 IToproroBKa penbeda

loTtoButr LIMP K aHanu3y OByMS He3aBUCHUMBIMH MOOU(PUKALHUSIMH, KaxKaas BKJII0YAeTCSI CBOUM
¢dnaxxkoM, a mopsaOoK GUKCHUPOBAH - CHayasla CriaKuBaHUe, IIOTOM 3all0JTHEHUeE.

[TapameTp Yrto 3amaérT ITo ymomyauuro / coBeT
Bxopguas LIMP PacTp penveda nnsa -
ITOATOTOBKH.
CrmapuTth penved (FPDEMS) CrnaxXmBaHME C COXpaHEHHWEM  BBHIKII.
OpOBOK (CM. HUXKE).
3anoJTHUTD TTOHUXKEHUST 3anosiHeHue JIOXKHBIX SIM BKIJI.
(ITnanmona-Hdapoy).
Epsilon yknona, M (0 = TompKO MuHMMaNLHEIN YKIIOH Ha 0.001
SIMBI) m0CKOCTSAX. 0 = MOOHATH SIMBI

oo cnuBa, 60JIbIIe HYJIS =
CKBO3HOU YKJIOH njs D8.

CrmaxxuBaHue: OKHO CropoHa okHa ¢uIbTpa 11
HOpMalel, s4yeek (moIl.) HOpMalel, HeueTHas.
CrnaxkmBaHMe: IOPOT CTporocTth cCoXpaHeHUS 15
pas3nuyus HopMaJieH, rpaf rpaHel: MeHbIIIe -

(mor.) arpeccuBHee.

CrnaxwmuBaHue: KOJIMYEeCTBO BHeIIHuX 11aroB mepec6opKHu 2
IIPOXO0MIOB (HOII.) BBICOT.

[MogrotoBnenHast LIMP BrixomgHot pacTtp float32. -

Criaaguts penbed (FPDEMS) y6upaeTr HM30LITOYHYIO IIEPOXOBATOCTh CHOYTHUKOBBIX MOMEJIEH.
CnoytHukoBeie [IMP 3amrymiens], ¥ oObIYHEIE (UIBTPHL - CPpeHee, MeuaHa, raycC - PeXyT IIyM
BMecCcTe ¢ OpOBKaMHU, CTeHKaMM Teppac u 6eperamu, neperudsl 3aBanuBatoTca. FPDEMS (Lindsay,
Francioni, Cockburn, 2019) pa6oTaer uHade. OH olepupyeT He BLICOTAMM HAIIPSIMYIO, a IIOIeM
HOpMaJield nmoBepxHocTH. CHauvajia CYMTAeTCsd HOpMalib KaXAou SA4YeWKH. 3aTeM IIojie HopMaJseu
CTIakKMBaeTCs, U YeM OjuKe HOpMallb cocefa K IeHTPAJIbHOM, TeM OOJbIIle ero BeC B CPeIHEeM.
Ha 6poBkKe HOpManM cocedel pPe3KO PaCcXOMsTCs, BeC IafaeT, rpaHb coxpaHseTcs. [locie 3Toro
BBICOTHl IIOATATUBAIOTCS IION CrJIa’KeHHOe II0jie HopMaseli. B uTore IJIOCKOe BBITJIAXKHWBAETCS,
CTPYKTYPHBLIE JIMHHKM CTOSAT. Ilopor pa3auuyus HopMaied (B [IOIOJIHHMTEJIbHO) VIIPABIISET
CTPOTOCTBLIO. MeHbIlle 3HAaYEeHME - arpecCHBHee COXpaHeHUe IpaHel, Oojbllie - cUilbHee obIee
CriaxuBaHue. MeTon M3HadalbHO IIPEAIOXKeH OJid nujapHeix [IMP, HO 0gMHaKOBO MOJie3€eH O
CIIyTHUKOBEIX.

3amo/THUTH MOHUZKEeHUusI MeTonoM [lnanmona-Ilap0y mogHUMAaET JI0XKHBIE SIMBI, YTOOBI ITOTOK HE
ocTaHaBNuBaicsA. [ToHUXKEHUS B PACTPOBBIX MOMENSIX Hallle BCero apTedakTH MHTEPIOJIAIUNU U
IIyMa, TUAPOJIOTUYeCKUM aHanu3 0e3 3amojiHeHusT 00priBaeTcs B IepBoi ke aMe. Epsilon ykiona
yIpaBasgeT peXuMoM. [Ipu HyrleBoM 3HaYeHHWM IIOOHUMAIOTCS TOJILKO HACTOSIIHWE SMEI POBHO
0O YPOBHS CNHMBAa, IJIOCKHE yYaCTKM OCTAlOTCS IIJIOCKUMHU. [IpM IONMOKUTENbHOM 3HadeHuu (Io
ymondauuio 0.001 M) Yepes3 MJIOCKOCTH OOMIOJIHUTEJIFHO CTPOUTCS CKBO3HOM VKIJIOH, M D8 Ha HuX
CTQHOBUTCS ompeneniéH. [I7s cTOKa U aKKyMYJISIIUM HYXKEH ITOJI0XKUTEJIbHEIM epsilon. Aueliku Ha
TrpaHulle TpUma U psAOoM ¢ nodata cuuTaloTCsA CTOKaMU. B 0TUET meyaTaeTCs KOJIUYECTBO MOTHATHIX
sTyeeK ¥ MaKCUMAaJIbHBEIH MMOOBEM - YIOOHBIN MHONKATOP KadecTBa ucxomuou [IMP.
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Ta Xe rajoyka CriaxXuBaHHS eCTb B 3arpy3ke [IMP (2.01) mns OBICTPOrO IYTH IIPSAMO TIPH
ckaunBaHuu. OTOenbHBIN UHCTPYMeHT 2.04 HyKeH, Korpga penbed npumén He u3 2.01, a u3 cBoux
OaHHEBIX.

— pcxonHasa LUMP

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

200 A

190 T

0 500 1000 1500 2000 2500 3000 3500
paccToaHue, M

Puc. 19: IIpoduns yepes3 NOHUKEHNE: UCXOTHAS IOBEPXHOCTh U Pe3yJIbTaT 3all0JIHEeHN . 3aKpalleHa
MOOHSTAas 4acTh.

2.05 CtoK m akkymyiasanus (D8)

CuuTaeT HanpaBlIeHUS CTOKa I10 BocbMHU cocensaM (D8, Jenson-Domingue) U akKyMyJIsSIIHUIO, TO €CTh
CKOJIbKO s4eeK CTeKaeT B KaX[ylo, BKJiodas e€ caMmy. HampaBsieHus KogupyioTcsa Kak B ArcGIS -
E=1, SE=2, S=4, SW=8, W=16, NW=32, N=64, NE=128§, ctok=0, nodata=255.

[TapameTp Yro 3amaér ITo ymon4aHuIO / COBET
Bxopguast LIMP PacTp penbeda. -
3amonHUTL MOHMXKEHUS nepen  [uapomoruyeckas KOPPEKIUS  BKIL.
pacuétom mo D8, mHaye mMOTOK BCTAHET B
siMax.
Epsilon yknona npu MuHMMaIbHBINA YKJIOH Ha 0.001
3anoyHeHuy, M (OOII.) IJIOCKOCTSX.
HampasneHust cToka (KOgbl BreIxom: 6aliTOBEIN PacTp -
ESRI) HanpasneHuii. E=1, SE=2,

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

AKKyMynIaus, sdeek Brixon: float32, KonuuecTBo -
sSTYEeEK BEIIIE 10 TeYEeHHIO.

CeMaHTHKa I'PaHUI] BLIOpaHa OCO3HAHHO. fueiika Ha paMKe T'pHUOa YXOOUT HapyKy TOJIBKO KOTma y
Heé HeT 60Jiee HU3KOT'0 COcella BHYTPU, MHAUe pPBaIUCh ObI IOTOKM, UAYIIINE BOOJL Kpasi. beperosas
syeliKa, HaoOOpoOT, MbET B cocegHui nodata (Mope, BeIpe3) maxke HPH Hamuuuu Oolee HU3KOTO
cocefa Ha Cy1e.

®1ak0K 3amOITHUTHh MMOHHUZKEHHUSI Iepe] PacueéToM BKIIOYEH M0 YMOJIYaHMUIO, Ha Chipoi LIMP
IMOTOK OCTaQHABJIMBAETCSA B SIMaX U aKKyMyIsanus oOphiBaeTcs. PacuéT BEKTOPU30BaH MOJTHOCTHIO,
rpupg 2000x2000 cuutaeTcs 3a CEKyHIHI.

2.06 Peunas ceThb

H3BnekaeT PEeYHYIO CEeTh U3 LIMP. fAueiiku c aKKy'MYJ'IHHI/IeI;I He HH2XKe II0OPOora CBA3bIBAIOTCA B 3BEHbA
OT UCTOKOB Y Y3JIOB CIIMAHUSA BHU3 II0 TEYEHUIO.
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[TapameTp YTo 3amaéT

Bxomxas LIMP

ITo ymomgaHuUIio / COBET

PacTp penveda. -
1000

[Topor akKyMyJSIuu, S4eeKk MuHUMYM sT9eeK BogocHopa
o1 Hadana pycna. ['yme cets -
MeHbI1e mopor. 1000 opu 30 M
npumepHo 0.9 KB. KM.

3anomHUTL IOHUXKEHUS Iepen  'ugponmoruyeckas KOppeKUuss  BKIIL

pacdyéToMm IO TPACCUPOBKHU.

Epsilon yknona npu MuHMMaIbHEU YKJIOH Ha 0.001

3aloJHeHuu, M ([JoII.)
Peunas cetb

IIJIOCKOCTSIX.
Brixon: muHHUU C mmonsamu order -
(Ctpanep), acc_out, length m.
BepivHabl HampaBIeHb BHU3

110 TEYEHMUIO.

IMopor aKKyMyJIsiIMH 3aJa€TCs B SYeMKax M O3HAvYaeT IUIOMIagb BomocGopa, C KOTOPOH
Ha4YMHAETCS PeKa, TO eCTh IIJIomaAb BogocOopa HMCTOKA, AEeNEHHYI0 Ha IUIOMIamb SdYeuku. [Iis
LIMP 30 M mopor 1000 maéT Havaso pek ¢ BogocOopa okoio 0.9 KB. KM. MeHBIIHUI IOPOT JaéT T'yIe
CeTb.

ITona Beixoma - order (mopsamok CTpanepa, y UCTOKOB 1, IIpU CIUSHUU OBYX PaBHBIX MOPSITOK
pacTér), acc_out (aKkKyMyAIusa B 3aMbIKaHuU 3BeHa) U length_m (mnuHa). BeplInHEL TUHUN UOYT
BHU3 II0 TedeHNI0. IToaToMy cioit 6e3 MOOT0TOBKU IOAXOOUT TanbBeramu B 2.03 1 cpaBHUBAETCS C

BomoTokaMu OSM u3 2.02.

HanoxeHnue n3BIe4€HHON CETH HA PeanbHYIO 9TO OBICTPast MpPoBepKa KavecTsa LIMP.

2.07 BacceMHBbI H BOIOpPa3/e/ibl

[lenuT TePPUTOPHIO Ha 6ACCEeHHEI CTOKA, TPAHMIILI IIOJIMTOHOB - BOIMOPA3aeIbl.

[TapameTp

YTo 3amaéeT

[To ymom4aHuio / COBET

BxomHas IIMP

PacTp penbeda.

To4Ku 3aMBIKaHUS Touku-cTBOPHI OACCEHHOB. IIyCTO
[TycTo = GacCeUHEl OT YCTHEB
10 IIOPOTYy.
[Topor akKyMyNnsauu yCThA, [Topor gnsa ycTeeB, Korga 1000
sT9eeK TOYKU He 3aJaHhl.
3anonHUTL NOHMXKEHUSA nepen  [mapomorudeckas KOPPEKIUsS  BKIL.
pacuétom oo pacuéTa.
Pamuyc IpUTAXKKYU TOYEK, M Touka 3aMBEIKaHUSA 150
(mom.) OIPUTATUBAETCSA K MAaKCUMyMY
aKKyMYJISIIUY B 9TOM paguyce.
Epsilon yknoHa npu MuHMMaIbHEY YKIIOH Ha 0.001

3aloJHeHuu, M (JoII.)
BaccelHb! (IIOJIUTOHEBI)

BacceiiHb (pacTp METOK)

IIJIOCKOCTSIX.
BBIXO)I: ITIOJIUTOHEI C ITIOJIAMU
basin, area_ m?2.

BrIxoq: pacTp LieI04YuCIeHHBIX
MEeTOK 0acCemiHOB.

IIBa pexxuMma. C TOYKaMH 3aMbIKAaHHS KaXOasd TOYKA HPUTITUBAETCS K sSTYelKe ¢ HaubOObIIeH
aKKyMYJISIued B paguyce IPUTSIXKKH U coOmpaeT BeCh BOJOCOOP BHIIIE Cce0s.

bes IIPDUTAZXKKHW TOYKa, IIOCTAaBJIEHHAsA Ha I'Jla3 PAOOM C peKOfI, co6pana OBl KpOI.T.IG‘-IHBIfI CKJIOHOBBIH
bacceii. be3 Touek 6accerHE CTPOATCSA aBTOMATHUH4Y€CKHU OT YCTBEB, TO €CTh OT A49€€K, OTKya IIOTOK
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IIOKHuOaeT rpun, C aKKYMYHHHHeﬁ HEe HHXe II0pora. fA4eliky, He IOMNABIINE HU B OOUH 6aCCefIH,
IMOJIY4alOT METKY O ¥ B IIOTUTOHEI HE BHIBOASITCH.

ITons Bexona - basin (Homep Gaccelina) u area_m2 (TJI0IIA0b IT0 KOTUYECTBY S4e€€K). [[0MOTHUTETBHO
MOJKHO 3aIucaTh pacTp MeTOK. PaaMeTka MIOET IpHIKKaAMU yKa3aTejiel 1Mo rpady CTOKa, I03TOMY
maxke OJIMHHBIE U3BUJINCTHIE BOOOCOOPHI CYUTAIOTCS 3a OOJIN CEKYHIHI.

IMTonss mcxogHOrOo OOBEKTA NEPEHOCATCS B BHEIXOHO. BribepuTe HYXKHBIE B HOIOJIHUTEIBHBIX
ImapaMeTpax, ¥ B BogocOope IOSBATCS Ha3BaHWEe PeKU, HOMep CTBOpa WM 4YTO TaM eCTh. be3
9TOTO B BHIXOZ]€ OCTAETCS TOJIBKO HOMED, U Yel 3TO BOZOCOOp, MPUXOOUTCS UCKATh B HICXOIHOM CJIO€.
ITpu coBMafieHUW UMEHU K MIPHUIIEIIeMy TT0Ji0 fo6aBsieTcss mpeduKC Src_.

2.08 YKJIOH H 3KCIIO3HUIIHUSA

YxnoH B rpapycax u 3kcmo3unusa no aapy Horn 3x3, xkak B gdaldem. JDxcno3unms - a3uMyT
HalpaBJIeHUS CIIyCKa B rpajlycax OT ceBepa II0 4acoBoM cTpenke, ceBep 0, BocTok 90. Y mmockux
syeeK 9KCIO3UNUA paBHa -1, 4TOOB He IyTaTh €€ C ceBepHoUl. fAudelku nodata u ux cocenmu
noJry4aiot nodata, sagpo 3X3 Yepes3 IpPOIyCKU He CYUTAETCH.

[TapameTp Yro 3amaér ITo ymon4aHuo / COBET
Bxopguast LIMP PacTp penbeda. -
VK108, rpagycel Brixon: pactp ykinoHa (Horn -
3x3, kak gdaldem).
DKCIIO3UIIUs, TPagyChl BreIxon: a3uMyT CIIyCKa, -

IIJIOCKHUE Y49aCTKHU = -1.

350
‘\“\ 2
300
6
250
5
200
X
L3 150
- —
L 100
- | — 2
/L ! ”
= 0

Puc. 20: YknoH (cneBa) u skcno3unus (cupasa) geMo-penbeda. Llukiandeckas naauTpa S5KCIO3ULINYU
cummBaeT 0 u 360 rpagycos.

2.09 BepmiuHbI U SIMBI

HaxomuT BepIIMHBI - SAYENKHM, caMble BLHICOKME B KBaZpaTHOM OKHe 3aJaHHOTO pajuyca, C
IIPEeBLINNIEHEM HaJl MUHMIMYMOM OKHA He MEHbIIle ITopora.

[TapameTtp Yrto 3apaéT ITo ymon4yaHuio / COBET

Bxopgnas LIMP PacTp penveda. -
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

Pamuyc okHa, M

MuHuUManbLHOE IIPEBHIIIIEHHUE, M

BepuuHsl ¥ IMHBI (TOYKHU)

[TogaBreHUEe BTOPOCTEIIEHHBIX
BEPLIMH B 3TOM pafuyce.
OTcekaeT MenKue OyTrphl HUXKE
Iopora Haf OKPYXKEeHUEM.
BRIXOMO: TOUKM C IIOJISIMH Z,
drop. JIekapcTBO [T MaKyIlleK
BHIIIIE TIOCJIeOHEN 3aMKHYTOU
TOPU30HTAIIH.

500

20

IBa ¢unbTpa paboTalT B mape. PagHyc OKHa OTCEKaeT BTOPOCTENEeHHEIe MAaKyIIKKH PSIOM C
TJIaBHOM, U3 OIBYX BEePIINH OJIMKe paguyca ocTaéTcs 60jiee BLICOKasi. MUHHMA/IbHOE IIPEeBhINIeHHe
OTCeKaeT KOYKH Ha pPaBHUHE, JIOKAIbHBIM MaKCUMYM, ITIOTHUMAIOIINNCS Hafl OKPEeCTHOCTHIO Ha METD,
BEPIIUHOMN He cunuTaeTcs. [[JI0CKMe MaKyIIKU [ai0T OOHY BEPIIHUHY, @ HE POCCHIIIb.

INons BRIXOZA - Zz (BEICOTA) M drop (IIpeBHIIEHUE HaAn MUHUMYMOM OKHa). CJIoll CcpaBHUBaETCS
¢ BepmuHamMu OSM u3 2.02, u coBnameHue oTMeTOK ele ¢ Beicoramu LIMP - emé ogHa OwnicTpas

IIPOBEPKA NAaHHHIX.

2.10 demo-penbed

CnyxkeOHEBIM reHepaTop CUHTETHUYECKOT0 penbeda U3 HaKJIOHHON PaBHUHBI, XOJIMOB ¥ U3BUIIUCTOH
OOJIMHLI C IOCTOSTHHLIM ITafieHreM. Penbed meTepMUHHUPOBAH 110 3€PHY, MEXKOYy X0JIMaMHi OCO3HAHHO
OCTAlOTCS JIOKaJIbHBIE IMOHUKEHUs, YTOOb MHCTPYMEHTY 3allojHeHus OBIJIO YTO IIOKa3bIiBaTh. Bce
WUIIJTIOCTPAIIMY 9TOU T'JIaBBl IOCTPOEHHI Ha HEM.

[TapameTtp

YTo 3amaéT

[To ymMom4aHuio / COBET

[MlupuHa, sTueek
BricoTa, sueek
Pa3Mmep ssueliku, M
3epno I'CY ([or.)

CK BhrIXOma (MeTpuduecKas)
KomMmnakTurbil intl6 (morr.)

IDemo-penbed
Touku cTBOPOB (HEMO)

Tpaccsl KaHaB (1eMo)

Honst mmomagy mond 001acThb
pabort (morm.)

COoBUT OTMETKH IIJIOMIAKH, M
(mor.)

[TpoekTHAas IOBEPXHOCTH
(memo gns 2.18)

Yyactku paboT (geMo mis
2.18)

Pa3mep memo-rpuga mo X.
Pa3smep memo-rpupa mo Y.
IIlar memo-rpumga.
Bocnipou3sBogumMocCTh
cnydaiiHoro penbeda.
CucreMa KoopOuHaT
meMo-pacTpa.
ILlenmounciaeHHBIA BLIXOM OIS
ITOCTaBKM JIEMO.

BrixomHOU pacTp.

Tpu TOYKM y TalIbBETOB [
UHCTpyMeHTa 2.15.

IIBe ToMaHBIE ITOIIEPEK
TaJILBETOB [JIs1 MHCTPYMEHTa
2.16.

Pa3mep obGnacTu mop,
IIPOEKTHYIO MIJIOIIAJKY.
YBomuT 6anmaHC B IIPUBO3HOM
WU BEIBO3HOM I'PYHT.

[MTapa K penbedy Ons
WHCTpyMeHTa 2.18.

Tpu monuroHa Ojst pa3buBKU
BegoMocTH 2.18.

300

300

30

42
EPSG:32640

BBIKIJI.

co3maeTcsa

co3maeTcs

0.4
0
BBIKJI.

BEIKIJI.

UHCTPYMEHT HYXKeH IJis y4ueOHBIX IPUMePOB U Ojid paboThl 6e3 cetu. 2KuBble maHHble AaéT 2.01.
®naxok KommakTHbBIH int16 oTOaéT pacTp B I[e/IBIX METPax [AJISI TOCTAaBKU AeMO-(pparMeHTOB.
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ITapa moBepxHOCTEH IjIsi 00HLEMOB

IIBa BBIXOMa, II0 YMOJTYAHHUIO BHIKJIIOUEHHBIX, HAIOT TOTOBYIO HMapy Ojis HHCTpyMeHTa 2.18 HacwInu
M BBIEMKHM - IIPOEKTHYIO IIJIONIAOKy ¥ IIOJIMTOHEI y4aCTKOB paboT. Ilnolmamka ropu30HTasbHAsI,
CHapyZxu o6acty paboT OCTAETCS HaTypPaJIbHLIN penbed.

OTMmeTKa IUIOMIAmKM OepeTcsd CpemHUM penbeda BHYTPH 006JIaCTH, U 3TO TOYHHIM OTBET, a He
MIPOM3BOIbHEIN BEIOOP. OOBEM eCTh CyMMa Pa3HOCTeN, YMHOXKEeHHAasd Ha IUIOIanb S4elkyu, U HETTO
oOpamaeTcss B HOJIb POBHO TOTHa, KOTHa OTMEeTKa paBHa cpemHeMy. MeguaHa OEJUT MOIOJIaM
STYEHWKH, a He KyOoMeTpHI, 1 OajaHc IIpu Hel He cXomuTcs. [1oaToMy meMo cpa3y JaéT COLIeOITHUiCs
fajaHCc, a COBUT OTMETKM B [IONOJIHUTEJILHEIX ITapaMeTpaxX YBOOUT €ro B IIPUBO3HOM MJIU BEIBO3HOU
TPYHT, Tak 4TO BCe TPU BepOukKTa 2.18 mpoBepsAai0TCA B OBa NPOTOHA.

BMmecTe ¢ penbedoM BBIAIOTCS TPU [EeMO-TOYKM CTBOPOB M IOBE [IeMO-TPacchl KaHaB. Haropuas
KaHaBa ITPOXOJUT BHIIIIE CAMOI'0 CUJIBHOT'O TajlbBera, KIOBET HUXKe I10 CKIIoHY. O6e Tpacchl TOMaHbIe
C M3710MOM, YTOOBI HMPOBEPSIACh PacTepPHU3aIds TPACCHI C ITOBOPOTOM. TOYKHM CTaBSATCS Yy CaMBIX
CUJIBHBIX TaJIbBETOB, PA3HECEHHBIX II0 T'PUAY, W HAPOYHO CHABUTAIOTCS HA HECKOJIBKO S4YEEK B
CTOPOHY OT BOJIOTOKA, 4TOOHI OLIJIO BUAHO, KaK IPUTSXKKA B HMHCTPyMeHTe 2.15 BO3BpallaeT CTBOP
Ha BOOOTOK. TOYKM HeTEepPMUHUPOBAHLI TEM K€ 3€PHOM, UTO U pejbed.

OBpaxkHO-0a/I0YHAsI CEeTh

®nmaxoxk OBpaxKHO-0a/IoUHasi CeTh Bpe3aeT B pejbed TaabBerdn C KPYTHIMU OopTaMu u
OTBEPIIKAMM, BXOAAIIUMU ITIOL OCTPHIM yIJIOM. Bpe3 yrmy0msieTcss BHM3 IO TEYEHWIO, KaK y
HaCTOSIIEr0 OBpara, BepUInHa MeJjKas, YCThe IIIy0oKoe.

Hy>keH 3TOT pexuM [Jjid MPOBEPOUYHBEIX HAOOPOB. Y3KUM Bpe3 MeXKAY COCEOHMMHU I'OPU30HTAISIMU
9TO caMoOe TSXKEJIoe MeCTo Ajig Mo6o#l mHTepnonanuu. 'Opru3oHTaIU ero Mo4YTH He OIIUCHIBAIOT,
¥ II0BEPXHOCTh, IIOCTPOEHHAas 110 HUM, cpe3aeT oBpar. Ha npodune nomepeék 3To BUOHO cpasy, a
MHCTPYMEeHTH 2.11 u 2.12 garoT 3TOMYy 4YHCIIO.

Kypma noxurcsa neMo

Ecnu oxBaT He 3ajiaH, JeMO JIOXKHUTCS K CJI0SIM ITpoeKTa. X obIIuii 0XBaT IPUBOOUTCA K BLIOPAHHOMN
cucTeMe KOOpOUWHAT 1 6epETCS 3a MeCTO YKIagKu. B IIyCTOM ITpoeKTe OIlepeThCs He Ha YTO, ¥ eMO
CO3MaéTCcs B YCIIOBHOM MeECTe, OJTHOM U TOM K€, YTOOBI TPHMepPHl PYKOBOICTBA BOCITPOU3BOMUIIHUCE.
B MecTHOI crucTeMe KOOpOHWHAT, HalpuMep PYIHUYHOM, YCIIOBHOE MECTO OKAa3hIBAeTCH HAjIeKO OT
pabouux maHHBIX.

ITosTOMy B MyCTOM IIpOeKTe 3amaBaiiTe mapameTrp Kyma momxoxurh (oxBat). Penbed IsKeT Tyaa,
a pasMep Ipuja IOCYMTAETCS OT OXBaTa M pasMepa sSUYeHKH.

2. Tomorpadus: tMarHOCTHKAa H MpaBKa

2.11 Pa3geIuTh TOPU30OHTAIN /i1 IPOBEPKHU

HNHCcTpyMeHT penuT HaOOp TOPU3OHTAJed Ha [aBa. IIo ogHOMY CTpPOST penbed, IO BTOPOMY
MIPOBEPSIOT pe3ynbraT. HykKeH OH 3aTeM, YTOOBI IIOMYYUTh YUCIEHHYIO OLIEHKY, IIPUTOOHYIO OIS
OTYEeTa.

3adyeM pa3meaaTh

CaMHIli IIPOCTOM CIOCOO ITPOBEPKM BHITJISOUT TaK - B3STh MCXOOHBLIE TOPU30HTAIM, CHSITH C
nmocrpoeHHo# LIMP 3HaYeHUS B UX TOYKAX U IIOCUHUTATh HEBA3KY. Pe3yIbTaT BHIHUOET XOPOIIUii, HO
OH M3MepseT He TO, UTO KaXKeTcs. MHTEePIOIsATOP 3TH TOYKH BUIE], OHU OBLIM BXOOHBIMU HaHHBIMHU,
¥ BOCIIPOM3BECTH WUX OH IMOYTH 00sI3aH. DTO IIPOBEPKA BOCIIPOU3BENEHHSI BXOMa, a HE TOYHOCTHU
IpecKa3aHus.
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HacTosmiasa IIPOBEPKa Tpe6yeT OAaHHBIX, KOTOPHBIX MOOEJIb HEe BHIOEJIa. HUx u CO3JIaéT 3TOT
WHCTPYMEHT.

HO‘IeMy aeJIMM II0 OTMeTKaM, a He II0 00BLeKTaM

YOpaTk U3 IIOCTPOEHUS OTHOEJIbHBEIE 3BEHbS OOHOM TOPHU30HTAJIM 0ECCMBICIIEHHO, COCEIHUE 3BEHbS
TOTO K€ YPOBHS TOMCKaXyT OTBET, M IIPOBEPKa OKaXKeTCs 3aBHIIIEHHOH. [T03TOMY OTIOXEHHBIN
YPOBEHb HCUe3aeT IeJINKOM, CO BCEMU CBOMMH 3BEHbSIMU. BOCCTAHOBUTL €T0 HHTEPIIOISATOP MOXKET
TOJIFKO IO COCEOHUM YPOBHSIM, a 3TO M €CTh IIPefCcKa3aHue.

KpailiHre oTMeTKH Habopa BCerma OCTAlOTCs B IIOCTPOEHHU. 3a ImpemenaMu Habopa MHTEPIIOIATOP
9KCTPAIIOJIUPYET, ¥ HEBA3Ka TaM u3Mepsiia Obl He TO, Pagu Yero IpPoBepKa U AeIaeTCs.
Y10 Ha BBIXOE

IIBa ciost, Topu30HTAIH I/Is1 HOCTPOEeHHUsI 11 I Opu30HTaIM AJisi mpoBepKH. O6a II0Iy4aloT II0Jie
hold, HOMb [JIsT TOCTPOEHUS ¥ eNWHUIIA IJIs IpoBepku. MHCcTpyMeHT HeBsi3Ka ropu3oHTaIeH
npotuB IIMP 5To mojie y3HAéT caM U IedYaTaeT ABe ITUMPH OTHEJIFHO, ITO3TOMY IIPOIle IIomaTh
eMy 00beOUHEHHBIN HabOp, YEM CUUTATD IBAKOHL.

PadouuH nMopsimok

Pa3menuTh TOPM30HTANM, MOCTPOUTH penbed IO HAOOPY OIS IOCTPOEHWs, HANpUMep uYepe3
Topo2Raster, u3MepuTs HEBA3KY cpaly 1o o6ouM HabGopaM U CPaBHUTH OBE UUDPHI.

ITapaMeTpsbI

[TapameTp

YTto 3amaeT

[To ymom4aHuUIO / COBET

lopuzoHTanu (JIMHUM)
ITone oTmMeTKH

Hcxonublit Habop.
YuCIoBOE MOJie BEICOTHI
TOPU30HTAIIH.

OTknapeiBaTh KaXkayio N-1o [Ilar mpopeXXuBaHUS I10 4

OTMETKY YPOBHSAM. 4 03HaA4aeT, 4TO B
MIPOBEPKY YXOOUT MPUMEPHO
4eTBEePTh.

Cposur BeIOOpa ([or11.) CwmeliiaeT BEIOOP YPOBHEH, 0

4TOOHI TPOTHATH TPOBEPKY MO
Pa3HBIM OOMHOXKECTBAM.

2.12 HeBsi3Ka ropu3oHTa/ieu nporus IIMP

HHCTpYyMEHT uU3MepsieT, HACKOJIBKO IIOCTpoeHHas LIMP BOCIpPOM3BOOUT KWCXOOHBEIE TOPU30HTAJIU.
B Toukax BOomb TOpPuU30OHTanIu OepETCS 3HAUYEeHHEe pacTpa M CpPaBHUBAETCS C OTMETKOM caMou
ropusoHTanu. Hessizka nmonoxurenbHa TaM, roe LIMP nexxut Hu>Ke TOPU30HTATIN.

Kakue yucia BbIIaloTCs

CpenHee 3TO CMellleHHe, U HEeHyJeBoe O3Ha4YaeT, YTO ITIOBEPXHOCTD B II€JIOM COBMHYTA II0 BEICOTE.
CKO u RMSE »T0 pa3bpoc. MeguaHa MOOyJisg YCTOMYHBA K €OUHUYHLIM BHIOpOCAM, MakKCHUMYyM
IIOKa3bIBaeT XyAlllee MeCTO Ha IJIOIany.

OTHesnbHO CYUTAETCS OOMSI TOUEK, IPOMAaXHYBIIUXCS OOJbIlle YeM Ha MOJIOBUHY ceueHus penbeda.
ITo mpakKTU4YecKas BenudyumHa. Ecim oHa 3aMeTHa, TOPU30HTAJIb, ITPOBEOEHHAsI IO Takoi LIMP,
BCTaHET He TaM, r'me Oblyla MCXOOHAsI, 1 KapTa IIepecTaHeT COBIIafaTh caMa C COOOM.
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Ceuenune penbeda HHCTPYMEHT ONpemessieT 10 Habopy OTMEeTOK caM, KaK HauMEeHbIIYI0 Pa3HOCThb
MeXOy cocegHMMHU ypoBHSMU. Eciu Habop cobpaH W3 pa3HBIX HCTOYHHKOB, 3alaliTe CedyeHUe
BPYYHYIO.

OBe mudpsI BMECTO OTHOH

Ecnu B ciioe ecTh ntosie hold ot nactpymeHTa 2.11, HeBsI3Ka CYUTAETCHA OTHEIBHO OJIS IIOCTPOEHUSI U
OJIS1 TIPOBEPKH, U B XKypHAJ yxoaaT o6e cTpoku. [lepBas roBOPUT, KaK MOAEeIb BOCIIPOU3BOAUT BXOL,
BTOpas - KaK OHa IIpelcKa3kiBaeT. Bropas Bcerga xyke MepBoH, ¥ 3TO HOpMajabHo. CMOTpPEeTh Hamo
Ha Pa3phiB MexkOy HUMHU. ECJIM OH BeJIMK, MOIEJIh XOPOIIIO 3allOMHUHAET U IJI0X0 0600IIaeT, TO eCTh
¢dopma penveda MexKOy TOPU30HTAJIIMU BOCCTaHaBNIUBaeTCsa HeBepHO. bes nomnsa hold uHcTpyMeHT
CuuTaeT OgHY IUGPY ¥ IpeaynpexRaaeT B XKypHaJjie, YTO 9TO BOCHPOU3BEAEeHNE BXO/a.

OTtuéTr

HTML-0T4éT COmepKUT YeThIpe dYacTu - Tabmuily 4umcen no HabGopam, THCTOrpaMMy HEBS30K
C OTMEYEeHHHIMU TPaHUllaMU B IIOJIOBUHY CeYeHUs, pa3bpoc cpegHell HEBSI3KU N0 OTMETKaM U
KOPOTKUY pa30op pe3ynbTrara.

Pa360p OTBE€4YaeT Ha YeThIpe BOIIPOCa. EcTph MU cucTeMaTU4eCcKOe CMeIlleHue, BeJIUK JIU pa36poc
OTHOCHUTEJIbPHO Ce€YeHUd, 3aMeTHa JIU OO0JId IMIPOMaX0B U €CTh JIM PAa3PEIB ME2KYy BOCIIPDOU3BEIEHHNEM
U IIpeacCkKa3aHueM.

Pa36poc mo 0TMEeTKaM CMOTPUTE BHUMATEIbHO. EC/TM HeBsI3Ka PacTET K BEPITUHAM MJIHA K TaJTbBeTaM,
3TO TOBOPHUT O cpe3aHuu GOpM, a HE O CIIyJYaWHOM IITyMe.

C0M TOYeK

Brimaétcss TO4YedyHHIM cinoM HeBa30K c monamu fid_src (00BbeKT MCXOmHOU Topu3oHTanu), elev
(otmeTka), z_dem (3HaueHue LIMP), resid u abs resid, hold. PackpackTte ero mo resid
pacxopsiieics MKajaol - ¥ MecTa, Tfie ITOBEPXHOCTb CHUCTEMaTUYECKH YXOOWUT BHU3 WA BBEPX,
BUIHHI cpa3y, 6e3 BCIKOU CTaTUCTUKMU.

ITapaMmeTpsI

[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET

Cnoii c otmeTKamu. ['ogurcs -
00beqUHEHHEIM HAOOP C IojIeM
hold.

YucnoBoe mojie BICOTHL. -
PacTp, KOTOpLIl ITPOBEPSIEM.

l'opuszoHTanu (IMHUN)

[Tone oTmeTKU
IIMP (nocTpoeHHELIN penbed)

Kanan IIMP (Hor.) Kanan pactpa. 1
[ITar ompo6oBaHus BOOIb 0 - TOBbKO BepIIUHEL. bombiie 0
TOPU30HTANHU Hy/nsg moOaBjsieT TOYKM Ha
OIUHHBIX TPSIMBIX y4acTKaX.
Bri6opka pacTtpa (Hor.) BunuHeitHo uny 61uXKanummu. OMIUHENHO
151 TIagKou IOBEPXHOCTHU
TOouHee OMIMHEHHO.
Ceuenue penbeda ([o.) 0 - omipenesuTh IO OTMETKaM. 0
Touku HEBsI30K BrIXOOHOM TOYEYHBIN CJIOMH. co3maéTcs
OtuéT o HeBsizkax (HTML) Tab6mnuila, rucTorpaMma, co3maéTcs

paz3bop.
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2.13 [IluarmocTtuka reppacunra IIMP

UHCTPYMEHT MIIET TEPPACUHT, XapaKTEPHHIN medeKT penbeda, MOCTPOEHHOTO O TOPU30HTAJISIM.
CKJIOH UIET CTYIEHSIMH, BO3JIe YPOBHS TOPU30OHTAIU II0JIKA, MEXKIY YPOBHSIMH pe3kuil copoc. Ha
OTMBIBKE 5TO BUOHO KaK CHCTeMYy KOHIIEHTPHYECKUX II0JIOK, Ha Ipoduie KaK CTyIeHH. YKIIOHH B
TaKOM pejibede HeBepHH], a PaCYETH CTOKA IT0 HEMY PBYTCH.

HB& HE€3adBHCHMBIX IIPU3HAKa

BepTuKajnbHasi KpUBH3HA 3TO BTOpas IPOU3BOOHAA BOOJIb CKJIOHA. Y CTylIeHYaTOU IOBEPXHOCTU
OHa Ha€T BCIJIECKM Ha cOpocax ¥ MOYTH HYJIM Ha II0JKaX, a BCS KapTHHA MOJIOCAMH IIOBTOPSIET
PHCYHOK Topu30HTasel. PacTp KpUBU3HKBI BLIDAETCS Ha BHIXOM, M TEPPACUHT Ha HEM BUMIEH IIa3aMH,
6e3 BCAKOM CTAaTHUCTHUKH.

IIpursizkeHHe OTMETOK K YPOBHSIM O5TO IIpsIMasi HIpPOBepKa II0 CaMUM 3Ha4YeHusM, 0e3
MTPOM3BOAHEBIX. Y HEUCKAXKEHHOM ITOBEPXHOCTH OTMETKU MEKAY COCEOHUMHU YPOBHSIMHU pacIipenesieHbl
foee-MeHee paBHOMEPHO, II09TOMY [OJISI sUeeK B Y3KOU II0JIoce BOKPYT YPOBHS OIK3Ka K MIUPUHE
3TOU IIOJIOCH], U OTHOIIEHUE BHIXOOUT OKOJIO €IUHUILI. Y TeppPacupPOBaHHOMN ITOBEPXHOCTU OTMETKU
CKaIlJIMBAIOTCS y YPOBHEN, U OTHOUIEHUE PAaCTET.

YuTaeTcs oTHoIIeHUe TakK. OKOJIO eIMHUIIEI IPU3HAKOB HET, IIOJITOPa 3TO IOBOJ, IOCMOTPETDL PacTp
KPUBU3HHI I'Ta3aMHU, JBa U BHIIIIE 9TO TEPPACUHT.

[lBa mpu3HaKa CTOUT CMOTPETh BMecTe. KpuBu3Ha yOemuTensHa BU3yalbHO, HO €€ BCILIIECKU OBIBAIOT
¥ OT HacTosmux GopmM penbeda, HampuMmep oT OPOBOK. ITpUTAKEHHE K YPOBHSIM Ja€T YHCIIO, HO He
IMOKa3kIBaeT, TOHe UMEHHO HapyllleHrue. BMecTe OHM OTBEYAlOT ¥ Ha BOMIPOC «ECTh JIM», ¥ Ha BOIIPOC
«rame».

Ceuenue peinbeda

HNHCcTpyMeHT cumTaeT pa3y OTMETKU BHYTPHU CEYEHHUS, IO3TOMY ceudeHue eMy HeoOxommmo. Ero
MOKHO 33/laTh BPYYHYIO UJIU TIONATh CJIOM TOPU30OHTAaJsed, U Torma 0epyTcs U cedyeHue, u 6a3oBas
OTMETKa OT peajbHOro Habopa. BTopoil myTh Hafm€xkHee, eClTu OTMETKU He HaUMHAIOTCS OT KPYTJIOTO
YHCIIa.

IInnockue y4aCcTKH B CYET HE HAYT

fA4gelKy C OKOJIOHYJIEBBIM YKJIOHOM HMCKIIIOYAIOTCS U3 UHAEKCa NpUTsIxKeHus. [lopor 3afgaéTcs monen
ceueHUsd. fd4eliKa He yYUTEIBAETCS, €CJIU IIepenay BEICOT Ha Hel MEHbIIIe COTOU OOJIU CeYeHu s, IpU
ceuennu 0.5 M 3T0 5 MM Ha s49eliky. [lapameTp He y4HTHIBaTh SIUEHKH C MEepenagoM MeHbIIIe,
IOJIsSI CEYEHHSI JIEKUT B JIONOJIHUTENIbHBIX, HOJIb €r0 OTKJII0YaeT.

Be3 9TOr0 0TCEBa UHAEKC MCKaXxkaeTCcs Ha JII0001 peanbHOU MaTpulle ¢ BogoeMoM. OTMeTKU BOGHOU
IIOBEPXHOCTH CTOST Ha OOHOM MeCTe U BCe IToafaloT B OOHY ¢a3y BHYTPU CeYEeHU s, pacpeIeieHue
IlepeKalllnBaeTCsl, U MHOEKC 3aHMXKaeTCs, IIOKa3bBas JI0KHOe Onaromonyume. Ha matpuiie, roe
BOIOXPaHUJINIIE 3aHUMAJIO 44.5 mpoIleHTa IIIoIany, nHaekc 6e3 orceBa masai 0.50 Bmecto 0.97, a
1o ojHOU cyie Beixonuiao 1.00.

Homns WCKJIIOUEHHLIX sTYeeK medyaTaeTCs B KYPHAQII U II0IIagaeT B OTYET. ITO BAXKHO BugeTh. Ecniu
HUHCTPYMEHT B]:I6pOCI/IJ'I IIOJIOBHHY IIJIOIIAQAOX, BBEI OOJIZKHBEI 3HATDH 00 3TOM, 4 Heé HCKaAThb IIPDHUYHNHY
N3MEHEHHUs Pe3yJIibTaTa CaMOCTOATEJIbHO.

OTuer

HTML-oTuéT comepKuT TabJuIly 4uCel U THCTOrpaMMy (a3bl, TO €CThb pPacIpefeieHue OTMETOK
BHYTPU CEYEHUs. PoBHas TUCTOT'PaMMa O3Ha4daeT, 4YTO TePPaCHuHI'a HET. ITuk B HYyJIe O3Ha4YaeT, 4TO
OTMETKHU COOUPAIOTCS Y YPOBHEM, U IIOBEPXHOCTh CTyIIeHYaTas.
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Kak ycTpaHATh

TeppacuHT yCTPaHAETCSA CTPYKTYPHBIMU TUHUSIMU (TaIbBETH, OPOBKHM, BOOOPA3IEsIhl) U YIUIOTHEHUEM
WCXOOHBIX OAHHBIX, @ He criaxkmBaHueM. CriiaxkuBaHue yO0epeT CTyneHH BMecTe ¢ dhopmMaMu
penbeda, u MUGPEL CTAHYT JIydlie IIPKX TOM, 9YTO KapTa CTAHET XyIKe.

ITapaMmeTpsl
[TapameTp Yrto 3amaéT ITo ymonmuanuio / COBET
IIMP (npoBepsieMblil penbed) PacTtp, KOTOpEBIY IIPOBEPSEM.
Kaman LIMP (Jor.) Kanan pactpa. 1
CeueHue peinbeda 0 - B3SITh U3 CJIOS 0
TOpPU30HTAJIEN.
T'opusoHTanu Oisa Heob6s13aTenbHBIN CIIOM, U3 -
onpeneeHus CeUeHus Hero OepyTcs ceueHUe U

6a3oBasi OTMETKA.
[Tone oTMeTKU TOpU30HTANIEH YucnoBoe 1oJie BBICOTHI. -

Ba3oBas oTMeTKa ypoBHEN OTC4Y€T ypOBHEH, ecnu 0
(dot.) cedeHUe 3aJlaHO BPYUYHYIO.
[TonymuprHa IOJIOCH BOKPYT Honsa ceuenus. Oxugaemas 0.1
yposHs ([Torm.) OOJIst paBHA YOBOEHHOMY
3HAYEHUIO.
BepTukanbHasi KpUBHU3HA BrixomHOU pacTp. co3maeTcs
Otuér o Teppacunre (HTML) Tabmnuita, ructorpamMma ¢ashl, Cco37maeTcs
pazbop.

2.14 CusaTHe cTyneHeH (CrjiakKHBaHHE C OTPAaHHYECHHEM)

I/IHCTp}/'MeHT YCTpaHsaAeT TeppaCHuHI, TO €CTb y6npaeT CTyIleH’u CO CKJIOHOB, H€ CIOBHI'ad CaMHu
TOPHU30HTAJIN.

Kak 3To BO3MOzKHO

HOBerHOCTB CIr'JIaZKMBa€TCsd HUTEPaTHuBHO, HO KaXOou TO4YKe 3allpelneHo yXOOuThk OT MCXOOHOT O
3HAYeHUS Oalbllie 3aJaHHOU OO cedyeHusd. [1o YMOJIYaHHIO 3TO IIOJIOBMHA Ce4Y€HNsi, TO €eCTh POBHO
omnbKa KBAHTOBAHUS. HOBerHOCTB, IIOCTPOEHHAA IIO I'OPHU3OHTaJIdM C IIaroM Ce4YeHHud, U TakK
U3BE€CTHA He TO4YHEee.

Ortcroma gBa CBOMCTBA, pagu KOTOPHIX BCE U AeaeTcsa. MeTo He MOXKEeT BHIAYMAaTh (POPMEI TOHBIIIE,
YeM II03BOJISIET UCXOOHOE CeYeHue, II0TOMY YTO pa3Max IPaBKU OTPaHUYeH CBepxy. U OH He MOXKeT
IIEPEeKUHYTh TOUYKY Yepe3 rOPU30HTallb, TaK KaK COBUI MeHbIIIe [IOJIOBUHEL Iara MeKIY YPOBHSIMU.

Ha sTanmoHHOM CTyIeH4YaToOM perbede MHOEKC NMpuTsaxkeHusa mapmaeT ¢ 5.00 mo 1.13, a cpenusas
omnbKa MPOTUB UCTUHHOMU MMOBepxHOCTH ¢ 1.25 M 1o 0.12 M.

IIpaBKa caMmonpoBepsieMasi

HHOEKC MPUTAKEHHUsT K YPOBHSIM CUMTAETCS [0 U MOCJe IpaBKH, o0e HUGPHEl YXOOIT B KypHA
BMECTE C HauOOJbIIUM (PaKTHUYECKHM COBUTOM IIOBEPXHOCTH. ECIHM Mmocie mpaBKu MHIEKC OCTaJICs
BBIIIIE OBOMKY, MHCTPYMEHT HPSIMO TOBOPUT, YTO CTYIIEHHU He YIIIJIN, U COBETYyeT M00aBUTh UTepallui
WUJIH IIPOBEPUTDH CEUEHUE.

Otuét HTML comepkuT Tabnully YuCell OO0 U IIoCle, IBe TUCTOrpaMMEI ¢a3kl psAmoM U pa3bop. ITo
TOTOBHIM JMOKYMEHT [JIs1 3aKa34YMWKa UJIM PelieH3eHTa, 110 HeMY BUIOHO, YTO OBLIO, YTO CTAI0 M KaKou
IIeHOH.
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Yero HHCTPYMEHT He OeJlaeT

OH He BO3BpalllaeT TOTO, YEr0 B AAHHBIX HEeT. Ecnu y3Kuil Bpe3 cpe3aH MpHU MMOCTPOEHUU pebeda,
CryiaXkmBaHUE €ro He BOCCTAHOBUT, IIPpaBKa OrpaHWYeHa IIOJIOBUHOU cedYeHWs, a Bpe3 rioyoxke. Ha

BOOHOU I'Iaf OH TOXKE He IIOMOXKET, TaM HY2KHa MacCKa, a He CrjlaXXuBaHHUe.

ITapaMmeTpsl

[TapameTp

YTto 3amaeT

ITo ymomgaHuUIio / COBET

LIMP co ctyneHnsamMu

[TpoBepsieMBIl pacTp.

Kaman LIMP (Jor.) Kanan pactpa. 1
CeueHue peinbeda 0 - B3SITh U3 CJIOS 0
TOpPU30HTAJIEN.
T'opusoHTanu Oisa Heob6s13aTenbHBIN CIIOM, U3 -
onpeneneHuss CeUeHus Hero OepéeTcs 1ar.
[Torme oTMETKU TOPU30OHTAJIEN YucnoBOe 10Jie BHICOTHI. -
HUrtepamuit crnaXXuBaHUSA Borsnbiie 3HaYUT rnaxe. 50
[ToncoTHM XBaTaeT IIOYTU
BCerja.
IoImyCTUMBIN COBUT, OIS Honp 3ampeiiaet npasky 0.5
ceueHus (om.) BOBCe.
Penved 6e3 cTynenen BrixomHOU pacTp. co3maéTcs
Otuét mo u nocie (HTML) Tabmuita, THCTOTPAMMEI, co3maéTcs

pazbop.

2. Tonorpadusi (mpogoIKeHHe)

2.15 OTuyéT Mo CTBOPY

HHCcTpyMeHT cuuTaeT MopdomMeTpuro Bogocbopa OT CTBOPA - TOUKKM 3aMBIKAHUS Ha BOOOTOKE. ITO
KJlacCu4iecKasl 3ajlaya WHXKEHEpPHOM THIOPOJIOTUM U U3BICKAHWMW, XapaKTepHCTUKHU OacceiiHa OT
3amaHHoM TouKu. MHCTpyMeHTH 2.05 - 2.07 maloT CTOK, PeYHYI0 CeTh M 6aCCeWHEI 10 TEPPUTOPHH B
menoMm, a 2.15 oTBedYaeT Ha BOIPOC ITPO KOHKPETHBIM CTBOP.

ITonss mcxomHOTO OOBEKTA IEPEHOCSTCS B BEIXOL TeM Xe mopsagkoMm, 4to B 2.07. HyxkHbie
BHIOMPAIOTCS B [OIOJTHUTENILHBIX ITapaMeTpaxX, NpU COBIaAeHUU UMeHU nobaBnsgeTcs npedUuKc
src_.

Kak 310 padoTaer

Kaxkpgasa ToukKa CTBOpa NPUTATHBAETCS K sA4YeliKe C HauOOJBIIEW aKKyMyJsAIlneld B pamuyce
NIPUTSKKY, IIO3TOMY CTBOP CTaABUTCSI Ha Ijla3 PSAOOM C TalbBErOM M IIONafaTh MEIIIBIO B SYEUKY
BOIOTOKA He HyKHO. OT IPUTSIHYTON SUYEHKH cOOMPaEeTCs ITOIHBIN BOOOCOOD, U [0 HEMY CUUTAETCS
30HaJIbHASI CTATUCTHUKA. ['JITaBHBIM BOOOTOK TPACCUPYETCS BBEPX IO PEMIETKE, M3 KaXKIO0W TYelKu
OeraeTcs Iar B cocefa ¢ Haubombllel akKKyMyIsaIyuel, ¥ Tak 00 s4eiky 6e3 IPUTOKOB.

BopmocOopEl cocegHUX CTBOPOB Ha OOHOM BOJOTOKE BKJIAALIBAIOTCS OPYT B Opyra. Kaxkpareiii cTBOp
MMOTy4YaeT CBOM ITOJIHBIM GacCelH, a He OCTATOK ITOCIIe BHIIIenexkaIiero. 3to oraudaet 2.15 ot 2.07,
TIle TEPPUTOPUS OENIUTCS Ha HellepeceKalomuecs 6aCCeNHEI.

Y10 cuHuTaeTrcs

IToka3arensb TTone Enqunnier

ITnomans 6acceriHa area_km? KM?2

80



ITokaszaTtens IMTomne Eguanne
CpepnHsis BEICOTa Z_mean M
MwuHUManbHas BICOTa Z min M
MakcumasnbHas BEICOTa Z max M
CpepnHuii yKJI0H GacceifHa slope deg rpanych (Horn 3x3)
OTMmeTKa CTBOpa z_gauge M

[InuHa rI1aBHOTO BOOOTOKA stream km KM
ITagmeHue BomoTOKa fall m M
CpenHul yKJIOH BOOOTOKA slope ppm IPOMHUJIIE
CpenHuil yKjIOH CKJI0HOB Ick mmo CII sp_slope ppm IPOMUJIIIE
CyMMapHas [1JIiHa rOPHU30HTaIeH sp_iso km KM
CpenHeB3BeUIeHHBIN YKIOH BOgoTOKa 1o CII  sp stream ppm npomuine
I[InuHa peyHOM ceTH BHYTPHU BogocOopa net km KM
I'ycToTa peyHoU ceTu net dens KM Ha KM?
fAueek B Oaccerine cells IIT.

I[Tate momnewn BHHU3Y TaGJ’II/IL[BI 3aIIOJIHAKTCA TOJIBKO IIPpHU BKJIIOUEHHEIX IIapaMeTpax. TpI/I II0JIA C
HpHCTaBKOﬁ SP_ IIOABJIAIOTCA IIPU 3aaHHOM CE€9EeHHUU FOpI/IBOHTaHeﬁ, OBa II0JIA net_ IIPU 3aJaHHOM
Imopore aKKymyJsiliiy, HHa4d4e€ OHU OCTAITCA IIYCTBIMH.

BenuuuHa, KOTOPYIO IIOCYUTATh HE U3 Yero, IMNUIIEeTCA IIyCThIM 3Ha4YeHHueM, a He HYJ'IeM Homw sTO
U3MepeHue, ImyCTto 3TO €ro OTCyTCTBHE.

TpH OJIMHBI, KOTOPHbIE JIEI'KO IIepeinyrarb

B Tabmuile aTpuOyTOB PSIIOM CTOSIT TPU TOJIS C OJWHAMHU, W IO KOPOTKMM HMMEHaM OHU He
pasnuuaiorcs. B 3aronoBkax Ta6auilkl aTpuOyTOB CTOSIT MOANKUCH CII0BAMM, HO IPU BHITPY3Ke B CSV
nnm npu paboTe Yepes3 BHIPAXKEHUS OCTAIOTCS UMEHAa, I09TOMY Pa3HUIA Ha3BaHa 30eCh IIPSIMO.

stream_km - qjimHa ry1aBHOT O BOOOTOKA, OT CTBOPA BBEPX 110 HaMOOJIbIIEH aKKyMYJISIIUY 10 UCTOKA.
OpHa MUHUS, IPUTOKU B HEE HE BXOMAT.

net_km - OJINHaA BCen pequﬁ CEeTH BHYTPHU Bonoc6opa, TJIaBHBIM BOJOTOK BMECTE C IIPUTOKAMU.
3arnonHsaeTcs IIPDHU 3adaHHOM IIOPOTre€ aKKYMYIJIAIINUHN.

sp_iso_km - mirHa ropu3oHTa/Ied, a He BOJOTOKOB. ITO MHOXKUTENb 2li B GpopMyle cpemHero
yKJIOHa CKJIOHOB 1o CII, u OH Ha gBa mopsnaka 60bIlne OJIUHEL CETH, IIOTOMY YTO TOPU30HTAIU UOYT
[0 BCel IIoIIafaM dyepe3 KaxXkfoe cedeHue 1o BricoTe. [1g Bogocbopa B 54 KM? IpU CEYEHUU 5 M
nony4aetcs okoyo 2800 KM, U 3TO HOPMAaJIbHO.

ITapaMeTpsbI

[TapameTp

YTo 3amaéeT

ITo ymonmgaHuio / COBET

BxomHas IIMP

Touku CTBOPOB

Penved B MeTpax B
MmeTpudeckou CK.

TouyeuHBI CJION, IIO0 TOYKE Ha
CTBOD.

CeueHne TOpPU30HTANEHN OIS Bxmouaet nnons sp_. Honb 10
pacuéra o CII, m OTKIIIO4YaeT.

[Topor akKyMyNIAaLUU OIS Bxitouaert nionsg net . Honb 0
OJIVHEBEL PEYHOU CeTHU, TUYeeK OTKJIIO4aerT.

Pagmyc nIpuUTaXKKH TOYEK, M OKHO OMCKa MaKCHMaJIbHOMI 150
(mom.) AKKYMYJISIIUH.

3anoJIHUTE IIOHUXKEHU S [TogroTroBKka penbeda nepen BKIIL.

pacyéToM CTOKa.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

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

Bomoc6opEl CTBOPOB [TonuroHs! ¢ aTpuOyTaMu 110 Cco3maéTCs

(TIOJIMT OHBI) TaGJIKIle BEIIIE.

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

KmnioueBrie udpe 110 KazkgoMy CTBOPY OyOIMpPYIOTCS B XKypHAaI Processing mByMsi CTpOKaMu, YTOOE
pe3ynbTaT YuTaNCcsa 6€3 OTKPHITUS TaOIUIEI aTPUOYTOB.

BricTpasi npoBepKka Ha IJeMoO

3anyctute 2.10 Odemo-penbed. Kpome pacTpa oH BeIgacT cjioii Touku CTBOpPOB (IeMo) - TpHU
TOYKHU Yy TajbBET0B, COBUHYTHIE B CTOPOHY OT BOmOTOKa. IlomaliTe penbed m 9TH TOYKU B 2.15 C
pamuycoM MPUTSIKKU IO yMoadaHuio. [TIoJIUTOHEL JIATYT IO BOZopa3desiaM, a B OTYETE y CTBOPOB
OOHOTO BOAOTOKA COBIIANET NafeHue u OyOeT pacTU YKJIOH BBEPX 110 TEYEHUIO.

I'paHUIIBI IPHMEHUMOCTH

HUHCTpyMEHT cunTaeT MopdpoMeTpuio HaccelHa M TONBKO €€. Pacxomel, MOOyIu CTOKA, TUAPABINKA
U CHeroTassHME CO3HATEeNIbHO He BXOOAT B 3aJady, 9TO pacuyéTHas THOPOJIOTHS 10 HOpMaTUBaM,
oTOesibHas TeMa. EguHuMIL mpepmnosiaraloTcs MeTpudeckumu, [IMP B MeTpax B MeTpUYECKOU
cucrteMe KOOpAUHAT.

BopmocGopel cTposATcsa 1o Tomosyioruu penbeda. Ha Teppuropusax 06e3 "ETKUX TI'PaHUI] CTOKa -
IJIOCKUX MOWMaX, IPU THOPABINYECKUX IIEPETOKAX M IOANOPax - Pe3ybTaT CJIEOYeT IPOBEPSTh
TUAPOOVHAMHUYECKUM MOIEINPOBaHUEM.

Pacuér no CII 33-101-2003

T'mpgposyioru CYUTAIOT CTOK II0 HOPMATHBHONW METOOWKE, M [BE BEJIWYWHEI B HEU OIPEeHesIsIOTCS
dbopMynaMu, KOTOpHIE HE COBIIAAalOT C (u3ndeckuMu. [lapamMeTp cedeHHe TOPHU30HTaIeH
BKJII0YAeT UX PACYET, HOJIb OTKJIIOYAeT.

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

rme h - ceuenue ropuloHTaney, 2li - cymmapHas [OjiMHA TOPU30HTAaJIed B Ipepesiax Bogocbopa, A
- ero momanb. ['OpU30HTANIN pajfu 3TOT0 HE CTPOSATCS, AJIMHA CYUTAETCH MONCYETOM IIEPEXOMO0B
yepe3 YPOBEHDb MEXKY COCETHUMM TYelKaMU U BEIBOOUTCA B 1oJie sp_iso_km.

Ick 3TO He Qu3mueckuit ykinoH. Ha mnockoctu popmyna maéT MOJIOBUHY TaHTEHCA, IIOTOMY YTO
OBOMKA B 3HaMeHATeJIe YUUTHIBAET OBYCTOPOHHOCTH CKJIOHOB, BOOA CTEKAeT K BOIOTOKY C 000mX
OOPTOB ONUHEL. BemnunHa OCMBICIIEHHA TOMBKO BHYTPpHU MeTonuKu CIT, T09TOMY JIEXKHUT OTHETbLHBIM
ToJIeM PSIIOM C GU3NYECKUM YKIIOHOM, a HE BMECTO HETO.

CpenHeB3BelIEHHbIH VK/IOH BOJOTOKA CUHTAETCSI KaK IIPOW3BeNeHHe dYaCTHBEIX YKJIOHOB
y4aCTKOB MeXKOy TOUYKaMu Ieperubda mpodusi, KaXKabsli B CTEIIeHH OOJIM CBoel miIuHEL. Ha poBHOM
mpoduie coBmagaeT C IPOCTHIM ITafieHWEM Ha [JIMHY, Ha JIOMAHOM [OaéT MEHbLINe, Bedb pekKa C
KPYTHIM BEPXOBHEM U TIOJIOTUM HU30BHEM OOHUM OTHOIIEHUEM He OMMCHIBAETCH.

[I7st cpaBHEHUS B BRIXOAE OCTAIOTCS U pu3mueckre BeIudyuHH - slope_deg (cpeguHuil yKIOH TUeek
o MeTony XopHa) u stream_ppm (r1ageHue BOOOTOKA, HEJIEHHOE Ha ero OJINHY).
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[I1uHa pedHOM CeTH

[TapaMeTp MOPOT aKKyMYJISIIMH IJIsI I/IMHBI PEYHOM CeTH BKIIoYaeT noisd net_km u net_dens,
HOJIb OTKJTIOYaeT.

CeTb 9TO SU4EWKHU, B KOTOPHIX aKKyMYJISIIUs JOCTUTJIa IOPOTa, TO €CTh TOT Ke ITPU3HaK BOOOTOKA, YTO
B 2.06 PeuyHasi ceTh. [[JIMHA CUUTAETCS II0 3BEHBLSIM PELIETKU CTOKA, AUaroHajibHOE 3BEHO BECUT
KODEHB U3 IBYX Pa3MepoB SUEeUKHU, I03TOMY YKCJIO COBIIaAaeT C OJIMHOU JIMHUY, KOTOPHIE ITIOCTPOUIia
OnI 2.06 Ha TOM XKe ITOpOoTe.

3BEHO 3aCYUTHIBAETCS, TOJBKO Koraa o0e ero s4edKu BHYTPH BomocOopa. 3BEHO, yXomsiiee 3a
I'paHULly, IPUHAOJIEXKUT Y2Ke COCeJHEMY BOJIOCGOpy, U IIPUIITMCEIBATh €TI0 CI0da 3HA4YHUJIO OBI CUUTATD
OLOHY PEKYy OBaXKOHI.

ITopor pemaeT, 4TO CYMTATh BOOOTOKOM, M IJIMHA CETU MEHSETCI BMeCTe C HUM B pa3bl. Ha
MaJIEHbKOM IIOPOTE CETh IIPOpPacTaeT B KaXKAyI0 JIOKOWHY, Ha OOJIBIIOM OCTAIOTCS TOJIBKO KPYIIHEIE
BopoToku. [ToaToMmy umcno 6e3 yKasaHUsS mOpora He 3HAYUT HUYEro, ¥ B XypPHaJl IOPOT MHUIIETCS
PAZOM C OJINHOU.

FYCTOTa CeTH net_dens 9TO OJIMHA CeTH, JelE€HHas Ha IJIollamb BOHOCGOpa, B KHJIOMETpPaX Ha
KBaJIpaTHBIfI KHUJIOMETP. Benuuuna 6e3pa3MepHa5{ II0 CMBICJIY XU CPAaBHUMASA MeXIYy OacceliHaMu, B
OTIIUYME OT CaMOM OJINHEI.

2.16 Bogocoop. /IMHUH M KOHTYPbI (KaHAaBbI, Kapbephbl)

HHCTPYMEHT cUMTaeT IIoiagbk BogocOopa MpUEMHNKA - HarOPpHOM KaHaBHI, JI0TKA, KIOBETa JOPOTHU
WM KOHTYpa Kapbepa. Bompoc cTaBuTcs Tak. Kakyio Iiolagb mepexBaThIBaeT MPUEMHUK, €CIIH
caMoro npuéMHuka Ha L[IMP emié Her.

ITonss ucxomHOro oO0BeKTa IIEPEHOCATCS B BHIXOO TeM XKe mopspkoMm, 4ro B 2.07. HyxuHrble
BEIOMPAIOTCS B OOIIOJIHWTE/ILHBIX IIapaMeTpax, IIpH COBIafeHWM UMeHU [Oo0aBlsieTCs IpedHKC
src_.

Kak 3T0 padoTaer

BpezaTs Tpaccy B penbed Oy 3TOTO He HYKHO. Tpacca pacTepu3yeTcs B S4elKU Ipuna, BCe OHU
6epyTcs IpUEMHUKAMU, ¥ BOHOCcO0Op coOMpaeTcs: KaK MHOXKECTBO SYeeK, YeH IIyTh CTOKA IMPUXOIUT
B M00yI0 sSTYEKy Tpacchl. Tpacca MozKeT OBITH TOMaHOM, MOXKET IIepeceKaTh BOOOPa3aes, MOXKeT
BEIXOOUTH 3a paMKy LIMP - HapyzKHas 4acTb IPOCTO He y4aCTBYeT.

PaCTepI/I3aI_II/I$I I/IJIéT C IlIaroM MOJIbIYEUNKH, IIO3TOMY Ha H3JIOMaX KW [OJUaroHalidX TpPaCChl HET
IIPOITYCKOB, 9epe3 KOTOPhIE€ BOOA «IIPOTEeKalla» OBl MHMO HpI/IéMHI/IKa.

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

KOHTYp BMeCTO THHHH

Bxomom IIPUHUMAIOTCA U JIMHUU, X ITIOJIUT OHEIL. I[Tonmuron cuuTaeTcsa HpI/IéMHI/IKOM IOEeJINKOM, U KOHTYD,
U BCH IIJIOIIaOdb BHYTPH.

[nst kapbepa 9TO NPHUHIWIKAJILHO. BHYTpM OH [Qempeccus, IIOCJe 3aloJIHEHUS MTOHUKEHUMN
HaIPaBJIEHUS CTOKA TaM CTAHOBSITCS YCIIOBHBEIMU - IOPSIOK 00X0a IIJIOCKOM 3aJIMTOM II0BEPXHOCTH
Ha3Ha4YaeT UX MMPOU3BOJIBHO. ECiIM MPUEMHUKOM B3SITh TOJIBKO JIMHUIO OOpPTa, YaCTh BHYTPEHHUX
sYeeK «CTEeYET» MHUMO HeE TI0 3TUM YCJIOBHBIM HAIIPaBIEHUSM U YBEOET 3a COo0O0# BHEITHUE.
Omopa Ha BCIO BHYTPEHHOCTH CHMMAaeET BOIIPOC O HaIpaBleHUSIX B Me. KakoBH Ol HU OBUIM 3THU
HaNpaBJIEeHUs, BCA €€ IUIOIAaab y2Ke B BomocOope, a CHaApy»KM BOAA TPACCUPYETCH IO PeabHOMY

penbedy.
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BHyTpeHHME KOMIbIla IIOJIUTOHA BXOMOSAT B MPUEMHUK HapaBHE C OCTAIbHOM IINIOIIAAbI0 - BHEIITHETO
penveda BHYTPHM KOHTypa HeT. MymnbTUIIONUTOH oOpabaThiBaeTcss mo dYacTsMm. OOGBoguTb OGOpPT
TNuHUeH 60Jibille He HYKHO, II0Ja€TCS I'OTOBLIM KOHTYD.

Bpe3ka Tpaccsl

OtpmenvHasa rajodka Bpe3ars Tpaccy B penbed oTBewaeT Ha APYroiMl BOHPOC - YOEPXKHUT JIU
KaHaBa IIOTOK, eCIIM OHa Melb4Ye MEeCTHHIX (hopM penbeda. Bpe3ka omyckaeT pebed BOOIb TPACCH
Ha 3aflaHHYI0 INIyOMHY, U JasbIllle CTOK CUUTAEeTCA yKe 10 U3MeHEHHOMY penbedy.

Bpeska MeHsIeT THOPOJIOTUIO HaMEPEeHHO, IO03TOMY II0 YMOJYaHWIO BHIKJIIOYEHA, a pPe3yiabTaT
3aBUCHUT OT 3afaHHOM rinyOnHbl. ®PakT Bpe3KW W IJIyOMHA IIe4YaTalioTCs B XKypHal M IIONafaioT B
HTML-oT4uéT, 4TOOH! ITU(PY HEJIL35 OBIJIO MPUHATH 3@ PACYET 10 UCXOOHOMY pPesbedy.

Y10 cuHuTaeTrcs

IToka3artenb Ilone Epvuuiier

ITnomane BogocHopa area km2  &m?

CpepnHss BEICOTA Z mean M

MuHuManbpHasa BEICOTA Z min M

MaxkcuMasbHasi BEICOTA Z max M

CpepnHuii ykioH Bogocbopa  slope deg rpapycel (Horn 3x3)
[nvHa Tpacce wiu KOHTypa trace km — km

IMnomans NpUEMHUKA seed km2  km?

fgeek IpuEMHUKA trace cells mIT.

fgeek B BomocHope cells IIIT.

ITapaMeTpsbI

[TapameTp YTo 3amaét

Bxomxas ILIMP

ITo ymonmganuio / COBET

Penved B MeTpax B -
MmeTpudeckou CK.

Tpaccel ¥ KOHTYPHI

JIMHUY UJTA TIOJTUTOHEI, 110
00BEKTY Ha IPUEMHUK.

Bce 00beKTH KaK OIMH OO6mmuit BomocO6op BMECTO BBIKIJI.

BopmocGop OTHENbHBIX.

BpesaTs Tpaccy B penbed [IpoBepka yoepKaHUS II0TOKA.  BBHIKIL.

['myOuHa Bpe3Ku, M (HOII.) HackombKo onyCcTUTh penbed 2.0
BIOJIb TPACCHI.

3aroTHUTh MOHNUKEHUS IToprotoBKa penbeda mepeq BKII.
pacyeToM CTOKa.

Epsilon yknona, M (gor.) HaxkIioH 3acCHIIKY IpU Kak B 2.04
3aIl0JIHEeHUMN.

Bomoc6ops! Tpacc (IOIHUTOHE) [TonuroHs! C aTpuOyTaMu 110 co3maeTcsa
TabIuIle BHIIIE.

OtuéT no Tpaccam (HTML) Tabnuila Ha KaXayio TPaccy. co3maeTcs

BpicTpasi mIpoBepKa Ha JeMO

2.10 Oemo-penbed BrimaéT cioli Tpacchkl KaHaB (OeMO): HarOpPHYI0 KaHaBY BHIIIE CHUJIIBHOTO
TajJbBera U KIOBeT HHKe II0 CKJIIOHY, 00e moMaHble ¢ u3jiomMoM. [TogatiTe penbed u 3TOT cioii B 2.16.
Bopmoc60op momKeH jieub BHIIIE TPACC MO CTOKY M VIIEPETHhCS B BOAOPA3IENTH, a HE B paMKy I'pPHUAA.
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rpaHHHLI IIPHMEeHHMOCTH

I/IHCTp}/'MeHT OTB€4YaeT Ha BOIIPOC O IIJIolagu, a He 0 pPacxone. Pacxogsr, MOOyJIX CTOKa Hu
IIPOIIyCKHasA CII0COOHOCTEL KaHABHI - paC‘-IéTHaH THUOPOJIOTUA II0 HOpMaTHBaM, U B 3aa4y HE BXOOAT.
Eguaue IIpengrojyiaraloTCa MeETPpU4YeCKUMU.

BomocGopsl CTposTCs Mo Tomomoruu pemnbeda. Ha Teppuropusax 6e3 UYETKUX TPAHUI] CTOKa -
MJIOCKUX TIOWMaX, TPU TUOPABIUYECKUX MEPETOKAX M IMOAMOPax - Pe3ybTaT CJIEOYeT MPOBEPSTh
TUAPOOUHAMUYECKUM MOMETMPOBAHUEM.

2.17 OTYéT Mo roTOBOMY BOI0COOpPY

NHCTpyMeHT cuuTaeT MOPGOMETPHUIO 110 TOTOBBIM ITOJITUTOHAM BOOOCOOPOB - IIOIIalb, CPEOHION U
KpaliHie OTMEeTKH, CpeIHUM YKJIOH 6acceliHa, OJIMHY I'JIaBHOTO BOOOTOKA U IaZleHUe.

OH HyXeH TaM, I'le BOmocOOp yzKe eCTb, HapMCOBAH BPYYHYIO, B3ST U3 Yy2KOTO MHPOEKTa HIIH
IIOCYUTAH OPYro¥ mporpaMMou. I'paHUITE He IE€PECUYUTHIBAIOTCA - paCUeT UOET 110 TOMY IIOJIUTOHY,
KOTOPHIN ITOofany, Have OTBET OBLI OBI PO OPYTO¥M BOmocOop.

[TapameTp

YTto 3amaéeT

[To ymMor9yaHUIO / COBET

Bxomxas LIMP

[Tomurous! BomocHopoB

PacTp oT™MeTOK, 110 KOTOPOMY
CUUTAIOTCS XapaKTEPUCTUKHU.
['oTOBBEIE KOHTYPHI, IO
KOTODEBIM CUUTATh.

Touky 3aMBIKaHUSA CtBopst. [IycTo - TOuKa IIyCTO
OepéTcst o HaubombIITen
AKKyMYJISIIUY BHYTPU
[IOJIUTOHA.
CuuTaTh OJIUHY BOOOTOKa U TpebyeT TpaccupoBku 1o [IMP  BKIIoueHO
nageHue U 3aMeTHO JOpoXKe
OCTaJIbHOTO.
CeyeHue ropusoHTaNneu s Bkmioyaet nons sp_. Home 10
pacuéta no CII, m OTKJIIOYaeT.
[Topor akKyMynanuu Oiist Bxmouaet nnonsg net . Honb 0
OJIMHEBEL PEYHOHU CeTHU, TUeeK OTKJIIOYaerT.
Panuyc nIpuTsaXKu ToO4eK [IBUTaeT CTBOP K SAUeUKe C 0
(mom.) HauObOoJIbIIeH aKKyMyIaIuen
MOGJIN30CTH.
3anonHUTL NOHMXKeHUs (gon.)  bes3 3anmonHeHus Boma BKJTIIOYEHO
OCTaHaBNIMBAETCA B JIOKAIbHEIX
amax IIMP.
Bomoc6ops! ¢ BreIxop: Te 2Ke IOJIUTOHEL C -
XapaKTepUCTUKaMU OONUCAHHBIMU MOJISIMU.
ITo1is1 BBIXOOHOTO CI0sA
IToka3aTtens ITomne Epvaune
IInomane BogocHopa area km?2 KM?
CpenHssg BeICOTa Z mean M
MuHUManbHas BBICOTaA zZ_min M
MaxkcumasnbHas BEICOTa Z_max M
CpepnHuii yKiioH Bogocbopa slope mean rpanycs (Horn 3x3)
OTMeTKa TOYKU 3aMBIKQHUS Z_gauge M
[InuHa rI1aBHOTO BOOOTOKA stream km KM

ITapeHue BoOgoTOKa

stream fall m M
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ITokas3arensb Tlone Enqunuine:

CpenHuUi yKJIOH BOOOTOKa stream ppm IpoOMUILIE
CpepHuu yKIOH CKJIOHOB Ick mo CII sp_slope ppm IPOMHUJIIE
CyMMapHas OirHa rOpHU30HTaIeH sp_iso km KM
CpenHeB3BelleHHBIN YKIIOH BogoToKa 1o CII  sp stream ppm npoMuisie
I[InmuHa peyHOl ceTH BHYTPU BogocOopa net km KM
I'ycToTa peuyHou cetu net _dens KM Ha KM?
Crioco6 BrIOOpa TOYKM 3aMBIKAHUS outlet -

fgeek B BomocHope cells IIIT.

ITonst ¢ mpedUKCOM SP_ 3ATOJHSIOTCS IIPU 3aJaHHOM CEYeHWU TOPHU30HTaJled, mojs net_ mpu
3aJaHHOM IIOPOTe aKKyMYJISLIMH, [IOJIsI BOJOTOKA IPH BKIIOUYEHHOHN rajoyKe OJIMHEL. B OCTaIbHEIX
clly4Yasix OHH OCTAIOTCS IYCTHIMH, @ IIYCTO 3TO OTCYTCTBHE U3MEPEHHsI, HE HOJIb.

Tpu OuHEL B 3TOM TabJIHIIe JIETKO IIepenyTaTh, U pa3Hulla MeKOy HUMHU CyIecTBeHHasd. stream_km
9TO OJIMHA I'JIaBHOTO BOJOTOKA, OGHOU JIMHUU OT TOYKHU 3aMBbIKaHUSA A0 MCTOKa. net_Kkm 3To miuHa
BCeil CeTH BMeCTe C IPUTOKaMu. Sp_iso_Kkm 5To nyirnHa ropu30HTAIe, MHOXUTENb 2li B hopmyre
yKIIOHa cKioHOoB 1o CII, u oHa Ha OBa nmopsaKa 00Jibllle AJIUHBI CETH, IIOTOMY YTO T'OPU30HTAIIN UOYT
II0 BCeH IITOMIagM depes3 Kaxkaoe ceueHwue Imo BeicoTe. Iy BomocOGopa B 54 KM? IIPHU CEYEHUH 5 M
BRIXOOUT 0KO0JI0 2800 KM, 11 9TO BEPHOE YHCIIO, a He COO.

B 3arosoBkax Tabnuitkl aTpuOyTOB CTOAT IOAIMCHU CJIOBAMHU, HO TIpU BHIIPy3ke B CSV u B
BBIPaXKEHUAX OCTAKTCSA UMeHa II0JIeH.

Touka 3aMBbIKaHHUS

II1rHa BOOOTOKa U IaJeHHEe OTCYMUTHLIBAIOTCA OT TOUYKH, Kyoa CTeKaeT BOMOa. HpI/I IIOCTPOEHUuHUu
Bo;:[oc6opa OHa M3BeCTHa U3 CTBOPA, a Y TOTOBOT'O IIOJIMTOHA eé HeT.

Ecnu Touku 3apmaHbl, OepyTCsi OHM, M CTBOP HIIETCS BHYTPM KaxKAoro mnojuroHa. Eciu He
3alaHEbl, OepéTcs siuelika c HauboJbllel akKyMynsaluuell BHYTPHU KOHTypa - UMEeHHO C HauboJbilei
aKKyMyJIsluel, a He camMas Hu3Kasa. Husimas Touka MOXKeT 0Ka3aThCsa B AMe BHYTPH IIJIOMIagU MU
Ha Kpalo, 3afieBllIeM COCeJHIOI0 NOJINHY, U BOOOTOK IIOTSIHYJICA OBl He TyAa. B mose outlet 3anucaso,
Kakoi crioco6 cpaboTar Ajis KaXKaoro IOoJIUToHa.

BopoTok o6pe3aeTcs rpaHullel [IOIUTOHA, AJINHA CYUTAeTCs BHYTPHU 3alaHHOI0 Bogocbopa, a He 110
BCel Tpacce, KOTOpas MOXKeT YUTHU 3a ero Ipenerlkl.

ITons MCXOOHBIX IIOJIUTOHOB COXPAHSIOTCS, PACUYETHBHIE OOMUCHIBAIOTCSA K HUM. [Ipu coBIageHUu
MMEHU K pacdEeTHOMY IT0mt0 mobasnseTcs cypdukc.

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

CunTalTCs Te Xe BeIUYUHBEl U TeMH Ke ¢opmyiiamMu, 4To B 2.15 OTuéT mo crBOpy. [lapameTp
ceyeHHEe TOPH3O0HTA/IeHd BKIOYAEeT CPEeIHUM YKJIOH CKJIOHOB ICK M CpedHeB3BeIIeHHHIH YKIIOH
BOJIOTOKA, ITapaMeTp MOPOT aKKYMYJ/ISIIHH - IJINHY PEYHOUM CEeTH U €€ TycToTy. Pazbop dhopmyn u
CMBICJI KaKA0T0 II0JIS ONMCaHEl TaM XKe.

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

2.18 Hacsinu ¥ BbiIeMKH (00BEMBI padoT)

NHCTPYMEHT cumTaeT O0BEMEI 3EMJITHHIX Pa0b0T MeXKAy OBYMS IIOBEPXHOCTSIMH - YTO HACHINIAHO,
YTO CHSTO U cxXomutcs U OanaHc. OH Hy>KeH Be3lle, TTle eCTh CheéMKa 00 U II0CJIe UJIM IIPOeKTHas
IMOBEPXHOCTH, OyOb TO IJIOMIaAKa ITOM IIJIaHUPOBKY, OTBAJI, Kaphep, 3aujieHre Ipyna UiIn ocedaHus
3€eMHOHU MOBEPXHOCTH.
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dopmyJsia mpemesbHO MPOCTa - Pa3HOCTh OTMETOK II0 sTYeKaM, YMHOXKEeHHasi Ha IIJIoanb sTYeHKH.
Bcst CITOXKHOCTH JIEKUT HE B HEHM, a BOKPYT HEé, 1 00 9TOM OCTaJIbHBIE Pa3MeJIbl.

3HaK U IIOBEPXHOCTHE CPaBHEHHUsA

Pa3HOCTb cuMTaeTcsi «CTajgo MUHYC ObpIo». [lonoXKHTEeNnbHas Pa3HOCTh 3TO HACHITb, MaTepHuall
moGaBneH. OTpullaTenbHass 3TO BhleMKa, MaTepualn cHAT. B ArcGIS B uHcTpyMmenTe Cut/Fill 3mak
o0paTHHIM, U TPU CBEPKe NP 3TO HAOO YUUTHIBATS.

HOBerHOCTb CpaBHEHUA 3aﬂaéTC5{ pacTpoM uiu, eCiiu eé HerT, OmHOM oTMeTKoU umcioM. OTMeTKa
yno6Ha OJid IIJIOIIAAKHW IIOA IINIaHHWUPOBKY W OJIsA moncyéTra oT yYpe3a BOAObI, IIOOaBaThb PACTP
IIOCTOSSHHOU BBICOTHI Ppaiu 3TOr0 HE HYy2KHO.

I[IpuBeaeHHe K OIHOHM CETKe

[IBe MaTpHUEl OYTHM HUKOITA He JieXXaT Ha ONHOU ceTKe. XO35MHOM ceTKU OepéTcsi IepBas
TMOBEPXHOCTDb, BTOPAasi MPUBOAUTCSA K HelM OunnHeWHo. BiuxkaWimuii cocep 34eCch He TOOUTCS, OH
BO3BpalllaeT CTyIIeHU, POBHO Te, UTO JIOBUT QUATrHOCTUKA TepPpacuHTra. 3a KpaeM JaHHBIX 00BHEM He
CUYUTAETCs, BEICOTEL HE SKCTPAIOJIUPYIOTCH.

B xypHan nmedatamTCsa Ha4YaJio CETKH, IIar U KOJIMYECTBO g9eeK 00enx MaTpull, a Takke ObUIO JI1
npuBeneHre. C 9TUX CTPOK ¥ HAYMHAIOT CBEPKY O0OBEMOB C APYIrOM MPOTrpPaMMOM, KaK OMHMCAHO B
clepnyomeM pa3znerne.

Hoquy III/I(l)pLI PacCxoadaTCsa C IPYIrHMHU IIPpOorpaMMaMH

IMTouTu HUKOTOA He u3-3a GopMyybl. BunuHeliHOe TpuBeeHe 00BEM COXPaHSIeT, Beca OUITMHEWKHN
B CyMMe Hal0T eOUHUITY, IO3TOMY COBUT CETKM caM 110 cebe HuYero He MeHseT.

PacxoxpgeHue ma€T coCTaB siUeeK - 4yTh MHa4Ye oOpe3aHHas paMKa, Opyrasi MackKa, IOJIIara Ha
rpaHulle y4acTka pa6ot. ITostomy mpu cBepke ¢ Civil, Kpego umu m060i Opyrod mporpaMMoi
CHayajla CpaBHHMBAMNTE OIHMCAHWE CETKH M3 XKypHalla U KOJIUYECTBO YUTEHHBIX STYE€EK, W TOJIBKO
MMOTOM OOBEMEL. B IeBATHU cydasix U3 AeCSATU Ha 3TOM PacX0XkKJaeHUe U 00bICHSIETCH.

MeépTBas 30Ha

IIBe IIOBEPXHOCTH, IIOJIYY€HHEI€ PAa3HBIMU CHOC06aMI/I, BCerga ImyMsaT Ha CAHTUMETPHIL. be3 oTceukn
BeChb 3TOT (I)OH II0IIagaeT TO B HACKIIlIb, TO B BEIEMKY U 3adBHIIIAET o0e BeJINYMHEBI, He MEeHSS HeTTO.

MeépTBas 30Ha 3afa€Tcs B MeTpax. A4eliky, roe MOOyJIb Pa3HOCTU MEHbBIIIEe 3TOT0 YUCIIa, CYUTAIOTCS
HeHn3MeHHBIMU. [10 yMOT4aHUIO OTCEYKHU HET. 3afaBaiiTe €€ 0CO3HAHHO 1 YKa3bkIBaliTe B OTYETE, OHA
BXOOHUT B BEZOMOCTE OTHEIbHOM CTPOKOW UMEHHO [JI 9TOTO.

YuyacTKH H 0aj1aHC

TTonurousl Y4aCTKOB CHUTAKTCSA OTHEJILHO, KaXKOBIH CO CBOMMH 4ucJiaMu. [1ojie Ha3BaHUsI y4acCTKa
MOXKEeT OBIThH YHCJIOBHIM HJIM TEKCTOBHIM. B BE€OOMOCTH IIO Y4YaCTKaM €CThb CTPOKa HMTOra, M OHa
OOJIZKHA CXOOMTHCS C IHANKOM. ITO IIPOCTad u HaJIé}KHaH IIPOBEPKaA TOro, 4TO pacTrepu3alusa
Y4aCTKOB He II0Tepsjia U He 3a[BOUJIa SAYEUKU.

BepoukT 1o 6ayaHCy CMOTPHUT Ha AOJII0 HETTO B 000POTeE, a He Ha ero Beu4yuHy. CTo KyOOB HEBSI3KHU
mpu 060POTE B CTO THICAY 3TO 6anaHc, a mpu 060poTe B ABECTU KyOOB 3TO BEIBO3 MOJIOBUHEL. [[OTyCK
3afaéTcs moiei 060poTa, II0 YMOJIYaHUIO IISITh IPOIIEHTOB.

BbeIixoabl

PacTp pa3HOCTHM B MeTpaxX, MOJIOXKUTEIbHOE 3TO Hachmb. Bemomocts HTML upmét c utorom,
pa30MBKOU II0 yYacTKaM M OmucaHueM ceTKu. CJIoM YYaCTKH C 00béMaMH 3TO Te XKe IIOIUTOHEI,
YTO IOJad Ha BXO[, IJIIOC 0OBEMEI B aTpubyTax (fill vol, cut vol, net vol, IJIOIIAOM, HAauOOJIBIIINE
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OTMETKH, KOJINYECTBO AYEEK H Bep]:[I/IKT). BemomocTh HY2KHa OJId COI'JIaCOBaHHA, a4 IIOOIMMCATb
Y4YaCTKHU IIPsAMO Ha KapTe MOZKHO TOJIBKO anI/IGYTaMI/I, IIO3TOMY BBIXO[ OTHOETbHBIN.

O®naxxok OO0pe3aTh pacTp Pa3HOCTH IO y4YaCTKaM TaCUT Pa3HOCTh 3a KOHTypoM pabot. 3a
KOHTYPOM OHa CKJIaObIBA€TCs M3 IIyMa ChEMKHU, a PACTsIHyTas Ha Heé I[BeTOBas IIKajla MPsSYeT To,
pagu 4ero pacTp ¥ CMOTPSAT. Ha uuciia o6pe3Ka He BIUSET, CTAaTUCTUKA CYHUTAETCS OO HEE, U B
BEIOMOCTH OCTAlOTCst 06a UTOra, 110 BCEH IIJIOIIagy U 110 yYacTKaM.

JInuusa HYJI€BBIX pa60T OTAEJIBHBIM MHCTPYMEHTOM HE€ CTPOUTCHA, U 3TO OCO3HAHHO. I9TO U30IUHUA

HYJIS 10 PacTPy Pa3HOCTH, CTPOUTe eé€ nHCcTpyMeHTOoM 1.04 U30/1MHUH U3 pacTpa.

ITapamMmeTpsI

[TapameTp Yrto 3amaér ITo ymomyauuto / COBET

[ToBEPXHOCTDL «CTAIO» [TpoekTHas UIKX HOBasi ChéMKa. o0s3aTelbHa
3agaéT ceTKy.

[ToBEpXHOCTH «OBIJIO» Hcxopuas créMka. I1ycTo - IIyCTO
CpaBHEHMNE C OTMETKOH.

OTMeTKa CpaBHEHUSA, M Pab6oraeT, Korga pacTpa 0
«OBITIO» HET.

YyacTtku paboT (ITOIUTOHEI) Pa30uBKa BEJOMOCTH II0 MIyCTO
y4acTKaM.

[Tonme Ha3BaHus ydyacTKa YucioBOe UMU TEKCTOBOE. MyCTO

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

O6pe3aTh pPacTp Pa3HOCTH IO l'acuT pa3HOCTh 3a KOHTYPOM. BBIKIJI.

y4acTKaM Ha uyucrna He BIuserT.

YyacTku ¢ 00bEMaMu [TomuroHs! y4acTKOB C Cco37maéeTcs

(TIOTUTOHEI) o0bémMaMu B aTpubyTax.

Ionyck 6amaHca (gorm.) Ionst o60opoTa OISt BEPOUKTA. 0.05

PacTp pa3HocTu BrIxomHOM pacTp, HaCHIIIb co3maéTcs
IIOJIOKHUTEIIbHA.

Bemomoctes 06béM0B (HTML) OTYET C UTOTOM M y4aCTKaMHU. co3maeTcs

BrIicTpasi mnpoBepKa Ha JeMO

2.10 demo-pennbed BHOAET TOTOBYIO mapy. BkmiounTe BHIXOOH IIpOEKTHAsi IMOBEPXHOCTH
(meMo) 1 YuacTKHu padoT (memo). [TomaiiTe miolagKy Kak «CTano», pejabed Kak «OblI0», y4aCTKHU
MonUToHaMu. Hackimb ¥ BbIeMKa 00s13aHbl BRIMTH PAaBHBEIMHU YHCJIO B YHCIIO, HETTO HYJIEBBIM, BEPIOUKT
mpo comepmuiicss 6ananc. COBUT OTMETKH IJIOIIAAKK B MOIIOJTHUTEIILHLIX TapamMeTpax 2.10 yBogut
0ajtaHC B MPUBO3HOM MM BEIBO3HOM I'PYHT, TaK YTO BCE TPU BEPAUKTA MPOBEPSIOTCS B IBa IIPOTOHA.

CoBmnageHre HaACHIIU C BEIEMKOM IIPDU HYJIEBOM COBUI€ 3TO er.ué 1 Heé3aBHCHMasA IIPOBEPKa CaMOro
HWHCTPYMEHTa. OmubKa B (bOpMYJ'Ie WJINA B IIPUBEOEHHNHN CETOK 30ECh OBI U IIPOABHUIIACK.

I'paHUIIBI IPHMEHHUMOCTH

O0BEM reoMeTPUUYECKUH. Pa3prIXjIeHne, VINIOTHEHHE U IIOCIIONHBIE TPYHTHI 3[IeCh He TPUMEHSI0TCS,
3TO paboTa IPOEKTHUPOBIIUKA.

TouHOCTE y TrpaHuIlBl PaboT ompenenseTrcs pa3mMepoMm sdeiiku. OOBEM BOOIL KOHTYpa BCerma
CMeIIEH Ha BEIWYUHY MOPSOKa IOJNySY4elKyu Ha IOTOHHBIM MeTp rpaHulltl. Ha MeynkoM KOHType
IpU KPYHIHOU sSTYeliKe 3TO CMeIlleHUe MOXKEeT IIPEBLICUTh caM 00BEM, ITI03TOMY MEJIKME IJIONaaKu
CUUTANTE HA CETKE, COPAa3MEPHOM UX pas3Mepy.

NHCTPYMEHT HE CTPOUT OTKOCH C 3aJioKeHHeM, OepMbl, ITOCJIIOMHBIE BEIOMOCTH M HE CaXKaeT
ITPOEKTHYIO IMTOBEPXHOCTD Ha penbed. ITo paboTa cUCTEM aBTOMATH3UPOBAHHOTO TPOEKTUPOBAHUS.
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2.19 KanaugaTsl OPOBOK H IOOOIIB

HaxomuT MecTa, rfie YKJIOH MeHsIeTCs ObICTpee BCero, ¥ TpaCCUPyeT UX B IMHUU - OPOBKU U ITOHOIIIBEI
yCTyIIOB, 60pTa KapbepoB, KPOMKH HACHITIEH 1 BPE30B.

[Tapametp Yrto 3amaéT ITo ymonyaHuIo / COBET

Bxopguas LIMP PacTp penveda 1mo rpyHTy, HE -
DSM. fdyetika 3 IIJIOTHOCTHU
cpeéMku: 20-25 cm npu 20
TOYKaxX Ha KBafpaTHHIM MEeTp.
MuHuManbHEIN IIepenan, M Otceuka myma: rpebeHb 0.5
npu3Haka 00s3aH HaOpaTh
9TOT nepenap penbeda B H6aze

3aMepa.
MuHMManbHasa OJIUHa JIUHUHU, OtcekaeT OOPBIBKH. 10
sTyeex
baza 3amepa nepenafga, sueek [lonylmmpuHa oKHa, B KOTOpoM 8
(Oom.) MepsieTCcs Imeperaj IIoMmepexK

JIMHUH.

IIpu3HaK uU3jI0Ma - 3TO I'PaJgUEHT YKJIOHA, a He YKJIOH. Ha pOBHOM 0TKOCe, aXke OTBECHOM,
VKJIOH TIOCTOSTHEH U NpPHU3HAK Maj. [Ipu3HakK BENUK TaM, T'le YKJIOH MEHSEeTCs, TO eCTh Ha caMoi
OpoOBKe U Ha caMOU moAouIBe. 3HaK NMPODUIILHON KPUBU3HLI JEIUT HallleHHbIe IMHUU. BHITYKIbIN
M3JI0M ma€T OPOBKY, BOTHYTHIM MOOOIIBY, U 9TO yXonouT B nojne kind 3HaueHusiMu brow u toe.

H3noM O0e3 mepemnaga He U3JI0M. [ peGeHb IpU3HaKa OTOPACHIBAETCS A0 BCSIKHX IIOPOTOB, €CJIH
B €T0 OKPECTHOCTHU HeT 3aJaHHOTOo nepemnana penbeda. IIlym mIOTHOM CHEMKU B CAaHTUMETPHI HE
HabupaeT ero HUKOTTla, OKPECTHOCTh HACTOsAIel OPOBKM HabupaeT Bcerga. DTO TJIaBHBLIN QUILTD,
U OH ¢GU3UYECKUH, a He cTaTUCTUYecKul. [loporu BHyTpeHHEN MaTeMaTUKU ToA0UPal0TCA caMU U
HapyXy He BEHIHECEHHI.

Ilepenan mepsieTcsi B 0a3e 3aMepa, a He IO BCEH HIMPHHE YyCTyma. OTO IepBas u3
pacIpoCTpaHEHHBIX OMIMOOK. Y [eCcITUMETPOBOTO yCTyIa Ipu 06a3e B Tpu s4elku mnosie drop
IMoKaXxeT TPU MeTpa, a He AecATh. ba3a 1o yMondaHuio 8 s4eeK B KaXKOyi0 CTOPOHY, Ha METPOBOU
sd4enke 3TO *8 M, 4Yero xBaTaeT Ha KapbepHHIU ycTyn. lllupwmHa OTKOCa H3BEeCTHaA BaM, a He
WHCTPYMEHTY, I03TOMy 0a3y 3apmaBaiiTe mo Hel. B xxypHan 06a3a medaTaeTcss M B SA4YeHKax, U B
MeTpax.

Ilons Beixopma - kind, drop (mepenapm, M), length m u slope_deg (cpemHuii yKJOH CTOPOH).
Crno¥i MPUXOOMT PaCKpallleHHHEIM MO0 mepernany, OPOBKM TEIILIM, MOITOIIBE XOJMOmHBIM. Kitaccw
MOSIB/ISIOTCSI, TOJBKO KOTHA Ilepemnal NOEeWCTBUTENILHO pa3HbM. Ha Kaphepe C OOUHAKOBHIMU
ycTynmaMu pa3bpoc COCTaBIISIET €OUHUILIEI MPOLIEHTOB, JEeJIEHNE Ha KJIaCCH pe3asio OBl IIyM, M TaM
OCTa€TCs OOMH KJaccC Ha BUL.

ITopor 3HAYMMOCTH OCTAETCs dYeIoBeKy. PopManbHOTO TpH3HakKa OPOBKH HE CYIIECTBYET,
pacrio3HaBaHUe [OEPXKUTCS Ha ombiTe Tomorpada. CylecTByeT Tepernaji, KOTOPBIM BhI TOTOBHI
CYMUTATh YCTYIOM, U OH Pa3HBIA Ha Kaphepe, JOPOXKHOU Hacwmu u GeperoBoMm yctyme. [ToaTomy
WHCTPYMEHT HAapO4YHO OTHAET OOJIbIIle, YeM HYXKHO, BMECTEe C YuClaMu OJii 0TOOopa, a B XKypHANI
IegyaTaeT IIPOIEHTHUIIN IIepernana - FTOTOBYIO ITOACKAa3Ky, rae pe3arh. OTbupaliTe GUIBTPOM CIIOS 10
oo drop, TAAAs Ha KapTy, TepecyYuTHBATh IPKU 9TOM HHUYETo He Hao.

2.20 BpoBKM u MOJOUIBHI B padoTy

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

CuenapueB aBa. [lepBwil - nuHUM npunutu u3 2.19 mo nnoTHoM chréMKe. BTOpoy - MUHUM ykKe
eCTh B TOmorpaduyvecKoM KOMIUIEKTE, rie OPOBKM OMUCHBAIOTCS 00S3aTEJIbHO M CBOUMU KOOAMU
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Knaccudukatopa. [JeTEeKTOp TaM He Hy>KeH BOBCe, HY2KHO POBHO TO, YTO fiejlaeT 3TOT UHCTPYMEHT.
Bupg nuHWM 3aKOOMPOBaH, a KakKas OpPOBKa C KaKOW ITOAOINBOM 00pa3yioT (Gopmy, HET, U CBS3b
MIPUXOOUTCS coOupaTh. TaKUX KOMIIJIEKTOB MHOTO, a IIJIOTHBEIX CHEMOK MaJlo.

[TapameTp Yrto 3amaér ITo ymomyauuto / cCOBeT

Kaupgupgate! (Berxom 2.19) JIMHeWHbIN CJIOH C IIOJIEM BUOA. -
T'oguTcst U C1oi OPOBOK C
II0O0IIIBaMU U3

TommorpauiecKkoro

KOMILIEKTa.
OMP Ta ke, 4TOo momaBsajiach B 2.19. Heo0Osg3aTeIbHO
ITone Bupa [Tome co 3HaUEeHUSAMU brow u kind

toe.
Otceuka 1o nnepenany, M [ToBTOpsetr ¢unbtp 2.19, 0 (B34Thb BCE)

4TOOHI HEe 3aBOOUTH OTHEIbHBIN
oTGUITLTPOBAHHELIN CJIOH.

IIpepen nytu crycka, M Hanplie 3TOro CIyckK 50
ImpeKkparlaeTcs, U 6poBKa
YXOOUT B HETIapHEIE.

Ions cornmacubIx pob ([or.) Huxe aToi#t monu dopMma He 0.4
cobupaeTcs.

®opMBbI COOHMPAIOTCSI CIYCKOM IO CKJIOHY, a He Mo 0/1u30CcTH. OT TpOOHBIX BEPIINH OPOBKU
HUOET CIIyCK II0 HalpaBJIeHWSM CTOKAQ, II0OKa He BCTPETUTCS IIOMOINBAa, U IIOAOIIBEI TOJIOCYIOT. Tak
paboTtaeT pu3muKa ycTyma - Boma ¢ GPOBKM CKaTHIBAETCS II0 OTKOCY POBHO K ero nopouBse. Ha KpuBom
6opTy ¢ y3kuMu OepmMaMu OnuzKaWInas 0 PACCTOSHUIO IIOJOIIBA YacTO IPUHAAJIEXKUT COCETHEMY
yCTyITy, ¥ BEIOOP IO 6;1u30CcTH ommbaeTcs TaM, Ifie COycK mpas. [Ipegern nyTu mepxuTe GJIM3KUM K
3aJI0KEeHUI0 0TKOoca. CIUIITKOM GOIbIION ITpenest H03BOJIUT OPOBKe Mo6exkKaTh 10 YyKOM ITOIOIIBH U
COCTaBUThH C Hel MPaBOonomo6HyIo JIOKHYIO ITapy.

IIMP HeoOsi3aTenabHa. CIIyCK IO CKJIOHY OTBeYaeT Ha OOWH BOIIPOC - rae Hu3. Korma y IUHHH
ecTb COOCTBEHHBIE OTMETKH (BBIXOH 2.22), OTBET yXKe B HAaHHHBIX, U peibed He HYXKEH, MOMOOIIBOM
cumuTaeTcs OnuxKaunIas IUHUSA, JTexkalnas Huxke OPOBKH.

Be3 aroro Tomorpaduueckuil clieHapuil Xoaus 1mo Kpyry. YToOvl MOCTPOUTH penbed dopMamy,
HYXKHEI IIaphl, @ YTOOB coOpaTh Naph CIIyCKOM, HyXKeH pejbed - KOTOPOTO €lll€ HeT, ero Kak pa3 U
ctposT. [Ipuxonuinock gesiaTh YepHOBOM mpoxopn 2.03 1o ogHUM T'OPM3OHTAJISIM, 3Hasi, YTO BHYTPU
Kapbepa OH HeBepeH. Temeps NOPSAOOK MPAMOI. 2.22 gaét otMeTKH, 2.20 6e3 LIMP cobupaert mapsl,
2.03 cTpOuUT NOBEPXHOCTS.

C LIMP pa6oTaeT TMpexXHWH CIyCK, ¥ HAa KPUBOM OOPTYy C y3KuMU OepMaMH OH TOYHEEe, TaM
OnuzKaMIas Mo PacCTOSHUIO TTOOOIIBA YACTO MPUHAIJIEXKUT COCEOHEMY YCTYITY.

®dopMa 3TO OdHA MOJONIBA U MHOXKECTBO OPOBOK IIpH HeM. TpacCHPOBKa pPexkeT OIUHHYIO
OpPOBKY Ha KyCKH, Chbe3[ pa3phiBaeT KOHTYP, IPHU3HAK ITPEPHBAETCSA Ha IIOJIOTUX ydacTKaxX. Bce
KyCKH CIIYCKaAIOTCAd K TOH 2XKe IIOOOIIBE, IIO3TOMY PE3YyJIbTAaT I'PDYINIIMPYETCHA IIO IIOAOIIBE, a He
BBITIMCHIBAETCS ImapaMu. [IogoirBa momagaeT B BRIXOM OOUH Pa3, a €€ OPOBKY MoJIydaloT o0liee moine
link. 9To TOT XKe B3TJISM, YTO U B MIOCTPOEHUY IIOBEPXHOCTH MEXKOY CTPYKTYPHLIMH JIMHUSIMU, I'Ie
CTOPOHEI - MHOXKECTBA, a He OTHeIbHbIe JIMHUH.

HenapHble JITMHHM He MPOMAJAIOT MOIYa. TpeTui Cjo¥W cobupaeT uX C MPUYUHOMN B aTpudyTe.
JInbGo cmyck He HOLIEN [0 MOAOIIBHLI, KOTJa Maj Ipefes IyTH UM OpPOBKa JI0XKHas, MO0 COyCK
pas3oIlENics IO pa3HBIM IMIOMOLIBAM, KOTJa JIMHUS CKJeusja OBa ycTryna. HaumeHbIllas [ois
COTJIACHBIX TIPO0 meYaTaeTCs B KypPHAJl U CIIyKUT yKa3aTeJieM Ha TaKyl0 CKIEHKY.

Brixonsl Bepx u Hu3 unyt LineStringZ c nonsamu kind u link, ormeTku cHaTel ¢ LIMP B reomeTtpuio.
9TO TOTOBEIE BXOOBI OJId IIOCTPOEHHA ITOBEPXHOCTHU U [OJId BBEII'DY3KH TpéXMepHBIMI/I JIMHUSIMHU B
ABTOKA]I u Kpepo.
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2.21 IIpumep Kapbepa (memMo)

CTpouT meMo-Kapbep W HCTUHHBIE CTPYKTYPHBIE JIMHWUKU K Hemy. Ilapa pacTp-IMHUU CIyKUT
aTayoHOM mjisg 2.19, BXOmOM OJIsi HOCTPOEHUS IIOBEPXHOCTH U YUeOHBIM IIPUMEPOM, U BCE 3TO 6e3

3aKPHBITEIX JaHHBIX.

[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET

[Mlupuna, BricoTa, s4eek Pa3mep rpuga. 400 x 300

Pasmep ssueliku, M IITar rpupa. 1

3epno I'CY ([o1.) IToBTOpsieMocTh. OMHO 3ePHO 7
OaéT OOWH U TOT XKe Kaphbep.

CK BeIXOza MeTtpuueckas. [Ipu mecTHOU EPSG:32640
CK mpoeKkTa BLIOHpaiiTe eé xKe.

KonnyecTBO yCcTynIOB CKOIBbKO yCTYIIOB B O0DPTY. 3

BricoTta ycTtyna, M ([om.) [TpeBHIllIEHUE OOHOTO YCTYyIIA. 10

MTym crémku, M (o.) WMuTanus morpenHoCcT 0.03
IUIOTHOM CHEMKMU.

OtBan, Cxoggamasicsa KaHaBa [omonHUTEIbHEIE (POPMEL. BKJTIOUEHEI

(Jor.)

Kyna nonoxuts (0xBarT) KnapgéTt memo Ha MecTo,

pa3Mep He MeHseT.

II0 CJIOAM IIPOEKTa

CocraB penveda momoOpaH Tak, YTOOBl Kaxpas ¢dopMa IPOBeEpsjia CBOIO CTOPOHY IOETEKTOopa.
OnnmunTUYecKU! Kapbep C ycTylnamMu u 6epMaMHi OaéT IIpaBUIbHBIE Iaphl. Ches3n, Ipope3aloiui
YCTYIIBI, MAéT HACTOSIMIHH Pa3pbIB - Ha €ro Oyre UCTHUHHLIE JIMHUU OOPBLIBAIOTCS, ¥ KAHOUOATHI
00s13aHBl OOpHIBAThCS TaM kKe. OTBaJl C NIJIOCKUM BEpPXOM Ha€T 3aMKHYTyio mapy. Cxopsiasics
HaropHas KaHaBa [Jaé€T TPU JIMHWUM, CXONAIIMEeCcS B TOYKY, - TOT CjIy4daill, TOe BeC IIOBEPXHOCTHU
MeX[Iy TUHUSIMYU BBIPOKAAETCS, @ OTMETKA OCTAETCS BEPHOU.

OxBaT KJIaJgéT mIeMO0 Ha MeCTO U He MeHsieT ero pa3mep. Popmb Kapbepa GusugHe, ycTym 10
M IIpU OTKOCe 7 M. PacTAHYTEIN OO KUJIOMETPOB Kaphep IIpeBpamiaeTcs B IIJIOCKOCTh, Ha KOTOPOU
OEeTEeKTOpYy Hedero UCKaTh, IIOITOMY pa3Mep 3amaloT Tonbko «IllupunHa» u «BricoTta». OTOenvHO
PO cucteMy KoopauHat. Ecimu y mpoeKTa OHa MecTHasI MU HeUu3BeCcTHas, Beibepute e€ xe B «CK
BeIXOo#a». IlepecyéT oxBaTa U3 Heu3BeCTHOU cucTteMbl B UTM paéT HeBepHBIM pe3ysbTaT, U AeMO
OKaXKeTCs OajlekKo OT Hy>KHOT'0 MecCTa.

BTopoii BEIXOM, MCTHHHBIE JIMHUHU, HeceT mmos kind (brow, toe, thalweg) u link, a oTMeTKu neat B
reoMeTpuu Z. [Io HeMy ITOJTHOTa ¥ TOYHOCTD JETEKTOPa MEPSIOTCS YUCIIOM, a He ra3aMu. [lonoxure
KaHaunaToB U3 2.19 moBepx UCTUHHBIX JIMHUM U IIOCMOTPUTE, I'le OHU Pa30IINCE.

2.22 IIpo¢dpunupoBaHHe OTKOCOB

,]:[aéT HEeMBIM JINHUAM HpOCbI/IHB I10 TOPU3OHTAJIAM, KOTOPBEIE K HUM IMTPUMBIKAIOT.

[TapameTp

YTo 3amaeT

[To ymonm4gaHnuio / COBET

Jluuauu 6e3 0OTMETOK
l'opuzouTanu
[Tone BBICOTEI TOPU3OHTAIEM

IlommycK MpUMBIKAQHUS, M

BpoBKY ¥ IOOOIIBEL U3
KoMIeKTa wiu u3 2.20.

Coii TOpU30HTAJIEN TOTO XK€
KOMILIEKTa.

ATpubyt otmeTku. IlycTo - Z
BEPIINH.

HackonbpKO KOHeI]
TOPU30HTAIU MOXKET He NOUTH
OO JIMHUM.

ELEV

0.5
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OTKyma 0epyrcsi OoTMETKH. Y OpPOBKH B TOIOTrpadrIecKoM YepTezke CBOeH OTMETKH HeT, U 3TO
OOJITO BHITNIAOEsIO TynmukoM. Ho HopMaTuB TpeOyeT OOBOOUTH TOPU3OHTANIM [0 JTUHWU OMHUCAHUS
o0bekTa C¢ (popMHpPOBaAHHEM Y3JIOBBIX TOYEK, M KaXKgas TakKas TOYKa HECET OTMETKY CBOeH
ropu3oHTanu. OTcioga U MpoduIbk BCel TNHUHA - IlepeMeHHass OTMEeTKa U3 caMHUX JaHHEIX, @ He OOHO
YMCJIO Ha BECh OOBHEKT.

Baxnas nonpaBka. ['opr30HTanb He HAET MO OpoBKe. [Io 0TKOCaM IOPHU30HTAIU PEXYTCS, U Ta
eIMHCTBEHHAas, 4TO JIeTJia BA0JIb OPOBKY, JJOKUTCS TaK JIMIIL IIPX COBIIafIEHUN OTMETKHU C CEUEHUEM,
TO eCThb ciIy4aiiHo. PaboTaeT UMeHHO IIpUMBLIKaHNe, a He COBIIafleHue.

Y10 cunTaeTcsi BCTpeden. [lepeceuenne MTMHUHU C TOPU30HTAJIBIO HACKBO3b M KOHEI[ TOPHU30HTAIIN
B IIpefiesiaxX Jomycka. MexXay BCTpedaMy OTMETKa HHTEPIIOJIHUPYETCs M0 Ayre JUHUHU, 32 KPalHUMU
OEePXRUTCS MOCTOSTHHON. DKCTPAIIOIMPOBATh YKIIOH BIOJIbL OPOBKH OIACHO, OH YaCTO MEHSeTCs Ha
IIOBOPOTAX.

IIpenensl MeToma. MeTon paboTaeT POBHO HACTOIBKO, HACKOJIBKO KOMIIJIEKT TOMIOJIOTHYECKH
coriacoBaH. EciM TOpPHU30HTAIX OO JIMHUM He HOBEOEeHEHl, JIMHUS OCTAéTCs HeMOH W yXOOuUT B
OTHOEeNbHLIH CJIOM C HNPUYHHOIN. KOMMYecTBO OMOPHBIX TOYEK MUIINETCS B aTPUOYT n samples W B
XKypHall MeguaHod ¥ MUHUMyMoM. OfHa TOYKa O3HA4YaeT MOCTOSHHYI0 OTMETKY IO BCeH TUHUHU, U
9TO BUIHO Cpa3sy.

MecTo B KoHBe#epe. Bruixon - LineStringZ, rotoBasi ctopoHa ¢hopMbI [y BxomoB Bepx dbopMm u
Hu3s d¢popm nucrpymenTa 2.03. Bmecte ¢ 2.20, KOTOPHIHM coOMpaeT maphl U 3al0JIHSIET 1I0JIe CBA3Y,
39TO 3aMBIKaeT TomorpaduyuecKuil clieHapuii. I[InomagHble Kapbephbl, BBIEMKM, HACHIIW U OTBaJIbI,
BHYTPH KOTOPHBIX TOPU3OHTAJIM 10 HOPMATHBY HE OIUCHIBAIOTCS, IIOIy4YaloT IOBEPXHOCTh U3 OOHUX
OPOBOK M MOIOIIIB.

BBICOTHBIE OTMETKH KaK BTOpOﬁ HCTOYHHK

Tomonan, nmpumenmui u3 ABTOKaja, 9acTO He HECET Z y OPOBOK M OTKOCOB. Tomorpad cTaBUT
OTMETKU OTHENIbHLEIMU TOUYKaMHU, a IUHUYM OCTaBJISAET HJIOCKUMY, I09TOMY BTOPHIM UCTOUYHUKOM UIOYT
BBICOTHBIE OTMETKH.

Toyka JMHUI0O HEe IIepeceKaeT, 3HAYWUT BCTPeYed cuYuTaeTcs Oim30CcTh. Todyka He pasblle
OOIlyCKa HIPUMEIKAHUS HAET OIIOPHYI0 OTMETKY Ha CBOeM OyroBoM KoopmuHaTe. [lanbine BCE
KaK C TOPU30HTAJIIMH - TPODUITE CTPOUTCS II0 BCEMY PSALOY OMOPHBIX TOYEK.

Kyza craBsATCSA BepUINHBI

OTMeTKa XKUBET B BEPIINHE, a BCTPEYHU CIIYYalOTCs e MPUOETCS, TT09TOMY BEPIITUHE TPUXOOUTCS
nob6aBnsaTh. IIpaBuno Takoe. Eciu BepIImHa yzKe CTOMT DPSAOOM CO BCTpeudei, OmKe [OOIycKa
TIPUBSI3KM, HOBasA He HoOaBISIETCS, a BCTPedYa OTHOCUTCS K CYIIECTBYIOIUIEH BEPIIWHE - OTMETKa
3amaéTCs B HEW TOYHO, ¥ KOJIMYECTBO Y3JI0B JIMHUM He pacTET. Ecnu 6nuxkaninas BepIlinHa Oablile,
BEPIIMHA BCTABIISETCS B TOYKE BCTPEYU.

BcTaBKu IpopeRXuBaOTCsSI HaMMEHBIITUM I1aroM, OBe IOOPsO He O/Iuke 3agaHHOTro paccTosHus. Ha
TYCTHIX TOPU3OHTANISAX 0e3 3TOro NuHUS oOpacTaeT y3JaMH Tylle, YeM HYyXKHO penbedy. IIpoba,
KOTOPOM He [0CTAJIOCh BEPIIUHLI, IIPU 3TOM He IIpolafaeT - Ipoduab CUUTAETCS II0 BCEMY POy
po0, ¥ CoCemHUe BEPIIUHH K HEH TIHYTCH.

2.23 JIUHUH CTOKA OT TO4YEeK, IHHUH U KOHTYPOB

Kynma cTreuéT Bozma u3 3agaHHOro Mecra. OT KaXKAo¥ CTapTOBOM AYENKU MHCTPYMEHT UIOET BHU3 110
CKJIOHY TI0 HalpaBJeHUSAM CTOKa D8 u pucyeT npoMAeHHBIN IIyTh TUHUEU.

[TapameTp Yrto 3amaérT ITo ymomyaHnuto / cCoOBeT

Bxoguas LIMP Penbed B MeTpax B METPOBOI -
cucTteMe KOOpAuHaT.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

OTKypOa cTekaeTr

[TpuéMHUKYT

To4YKM, TUHUY UITU KOHTYPHL.
Touka JaéT ogHy STYEeMKy,
JIUHUS TYeHKH IIox cob0H,
MMOJIUTOH BCE SYENKU BHYTPH.
Bomoémnl, peku, KaHaBHI.
Tpacca octanaBnIMBaeTCs,
MIPUOS B HUX.

OcTaHaBIMBaTHCA Ha OcTaHOB B A4€lKe, Kyaa 0
BOOOTOKE: IIOPOT, TU4eeK cTekaeT 00bIlle 3aJlaHHOTO
KonuuyecTBa s4eek. [lopor ToT
Xxe, 4T0 B 2.06. 0 = BHIKIIL.
OcTraHaBIMBaTLCA Ha OcTaHOB TaM, rge N0TOK 0
BBIIIOJIAXKMBAHUU: VKIIOH, TepseT cuny. 0 = BEIKIIL.
rpagychH
[ImuHa 1oIororo y4acTtka, M Kopoue 3To#i AIKWHE IOJIKA 50
IIPOIyCKaeTCs.
30Ha 3apoXKAEeHUs: YKIIOH, OT6op Tpacc, y KOTOPHIX €CTh 0
rpagych OOCTaTOYHO KPyToU y4acTok. 0
= He IIPOBEPSATh.
IIrHa 30HEL 3aPOXKIOEHUA, M Kaxko# miuHEB HONIXKeH ObITh 100
KPYyTOH y4acCTOK.
OOpHIBaTH TpPaccy npu Tpacca o6prIBaeTCs, BAUBIINCHL CHSATO
CIIUSTHUU B y2Ke IIPOUeHHYIO.
CrnaxuBaHue TpPaccCH, Ckpyrnenue ctynesen D8 gma 0
urepanuu (gor.) yepTexka. OTMETKHU He
MEHSIOTCH.
[TepenecTH Do UCXOOHOTO Kakue aTpubyTH UCTOUYHUKA -
oOGbeKTa (mor.) jie4b B Tpaccy.
3amoJIHUTh BIaJUHEL [Tnaumou-Iap0by mepen BKII.

TpacCupoBKOu. MHaye nyTh
OCTaHaBJIMBAETCS B IIEPBOM XKe
aMe.

IInomamHbIie HCTOYHUKH. KaHaBa B BOCEMb sSTUyeeK HAaéT BOCEMb JIMHUM, KOHTYD OTBajla CTOJIBKO,
CKOJIBKO sST9YeeK OH HaKpheiBaeT. HuzKe IO CKJIOHY TPacChl CXOHASTCS B OOHO Pycyio, m 0e3 oOpEIBa
[0 HEeMy IIPOMOET Kaxpasl - ThICA4Ya si9YeeK OTBajia JAaCT THICSYYy KOIHM OOHOro pycia. ®Prmakok
OOpbIBaTh TPACCy IPH CIHSIHHM IIpeBpalllaeT Iy4YoK B [IEePEeBO, I'le Kaxmas sdeiKa mpougeHa
OOWH Pas3, a CBSI3HOCTh COXPAHSIETCS, TPAacca HOBOOUTCS OO MECTa CIUSHUS.

30Ha 3apoxkgeHus1 oTOUpPaET TPACCH 110 KPYTU3HE, OCTAIOTCS T€, Y KOTOPHIX €CTh Y9aCTOK Kpyde
3aJaHHOTO yTJjla U He KOopode 3aJaHHOM AJMHEL. TakK HUIIYyT CXOI JIaBUHEI - OHa CPBIBAETCS TaM, Irae
CKJIOH JIEPKUT KPYTU3HY Ha MPOTSAKEHUHU, a He B OOHOMU siuerike. OOLIYHBLIE ITOPOTH 25 I'PafyCcoB U
COTHS MeTPOB, OJIMHA HaUOeHHOr0 ydacTKa IINIIEeTCS B IIOJIe steep_m.

BoinonazkuBaHHe 00PLIBAET TPACCY y HOOHOXKMUS CKJIOHA, Ha Teppace, Ha IoiMe. YKIIOH MepsieTcs
OCPemHEHHO I10 MTOCJIEIHUM MeTpaM IIyTH, ¥ [IJIMHA 3TOT0 y4YacTKa 3aaéTcs pssgoM. KopoTkast moika
BHYTPH KPYTOTO CKJIOHA CpefiHee He YPOHUT U MPOIIYyCKAETCs, HaCTOSIIee BHITIOIaKUBaHNE YPOHUT.
PexeTcs 1o Havally y4acTKa, 9TO U €CTh MECTO, Tie TIOTOK PaCTEeKaeTCH.

IMoueMy B rpagycax. [loporu 3afaioTcs yIjIOM, a He OTHOIIIeHHeM. JIaBUHHEIE M T€OTeXHUYECKUe
KPUTEPUH IUIIMYT B Tpagycax, ¥ pacTp YKJIOHa y Tomorpada Toxe B rpagycax.

HpanHa OCTAHOBKH ITHUIIETCA B IIOJI€ reason U Pa3JIM4aeT YEThIPE CiIy4das:

e CTOK - HUXE HEeKy[a;
» Kpa# aucTa - peinbed KOHUUICH;
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* TIpUEMHHUK - IPUIIITYA B 3aJaHHBIM BOOOEM HJIU BOOOTOK;
* CiausiHMeE - Tpacca BIIUJIACh B y2Ke IPOUOEHHYIO.

ITons BRIXOOA:

* src_id - HOMep UCXOOHOTO OOBEKTA;
¢ cells - KOJIMYECTBO SIYEEK;

* length_m - OJINHA IYTH;

* drop m - Iepernang;

* slope - CpPEOHUM VKIIOH;

* z start ¥ z_end - OTMETKHU KOHIIOB;

* reason - IPUYUHA OCTAHOBKHU.

Tpacca D8 upé€Tt no BoCbMHU HAIlpPaBJIEHUSIM U IIOTOMY BEITJIIOUT CTYIEHSIMHU 1107 45 rpagycoB. ITO
CBOMCTBO METOIa, a He OIIMOKa, U CrilaXkKuBaHUue CKpyIJigeT JIOMaHYIO [JIs YepTezka, OTMEeTKU IIPHU
3TOM He MEeHSI0TCA. JIMHUS CTOKa IIOKa3bIBaeT IIYTH 110 TOIIOJIOTHUU penbetba U HE YYUTHIBA€T HU
BIUTHIBAHUE, HU ITOOIIOP, HU TPYOHL.

3. Jonmo/JIHUTEIbHbIE HHCTPYMEHTHI aHa/Iu3a

3.01 KaTeropHajJabHBIH HHIHKATOPHBIA KPUTHHT

HuctpymMeHT KaTeropuajabHbId HHIWKATOPHBIM KPHIHHI CTPOUT KApTy BEPOSTHOCTH IIO
KaTeropuaabHOMY IIOJIIO - MUHEPAIbHOMY THUIY, IUTOTUITY, JTIOOOMY TEKCTOBOMY Knaccy. B oTnuuune
OT OOBIYHOTO KPUTHHIA, KOTOPHIM HHTEPIIONIHPYET BEJIMYHHY, 3TeCh OIIEHMBAETCS, HACKOIbKO
BEPOSTEH KaX[bIM KJIaCcC B KaXK[OM TOYKE IJIOMIaAM. DTO HYKHO TaM, Tle BaXKHa He BeJIMYMHA, a
MIPUHAMOIEeXKHOCTh K THITY - Tlle 0OKHIaTh 3aMellleHue, Ie CMEHSIeTCsI COCTaB IIacTa, e IMPOXOIuT

T'PDaHUIla MeXNOYy Pa3HOCTAMHU.

I[TapameTpsr:

[Tapametp

Yrto 3amaeT

ITo ymomgaHuUIio / COBET

ToueuyHBIN CIIOU
KaTteropuanbHoe moje (Kjacc)

Pamuyc nmoucka, MyUH./Maxkc.
TO4YEeK, pa3Mep S4YerKH, oXBaT
Iomns caMmopomKa

BeposiTHOCTH 110 KJtaccaM
(MHOTOIIOJIOCHBIH)

KapTa 30H (CaMbI#i BEPOSITHBIN
KJjacc)

YBepeHHOCTH (MakKC.
BEPOSITHOCTh)

YPpOBHU BEPOSATHOCTHU

Kmnacc gnsa KOHTYPOB

HcxonHble TOYKH.

ITone knacca (MHUHTHII,
nutotui). I[Iycteie u NULL He
UOYT.

[Touck u ceTKa - KakK B «2D
Kriging».

IDons camopogKa B
mogoOpaHHOI BaprorpaMMme,
ot 0 go 1. ITycro - Kak
momoOpasnocsk.

PacTp: ogHa monoca Ha Kiacc,
UMSs Kjlacca B OITMCaHUU
IIOJIOCHI.

Pactp kopma camoro
BEPOSITHOTO KJIacca,
COOTBETCTBUE KOMIOB B
KypHar.

PacTp makcumyma
BEPOSAATHOCTH: I'Tie KJlacc
VBEPEHHEIN, TOE CIIOPHEIN.
YpoBHU [Jis1 BEKTOPHBIX
rpanut, gonu ot 0 mo 1.

HNMs Knacca poBHO Kak B II0JIe

KyaccosB. IlycTo = Bce Kj1aCCHI.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Bukybudeckoe criaxkuBaHue CryuieHue rpuga nepeq X2

rpasuil (mor.) KOHTYPUHIOM, Kak B 1.04.

Ckpyrnenue rpanul] (Chaikin), [lomomHUTENbHOE IETKOE 2

urepauui (goi.) CKpyTJIEHHUE.

['paHuIBEl YPOBHEN JIuHUY ypOBHEHU C KJIAaCCOM U Heo0sI3aTeTbHBIN
BEPOSITHOCTHU (JTUHUM) YPOBHEM.

[Tomochkl BEPOSITHOCTHU [Tomockl MeXAy YPOBHSIMU C Heo0s3aTeIbHbIN
(TIOJTUTOHEI) TOTOBOM pacKpPacKOMu.

O6pe3Ka 10 Macke Takas ke, Kak B 1.01, - monurox us npoekra aub0 BeIIyKiIas 0007I049Ka TOUEK C
O0ydepom. Macka NpuUMeHSIETCS KO BCEM TPEM BEIXOHaM, BEPOSITHOCTSIM, 30HaM U YBEPEHHOCTH.

Kak cuuraercs

Komuposath Kynaccel uuciamMu 1, 2, 3 ¥ UHTEPIOJIUPOBaATh 3TOT KOX HeIb3d. Y KaTeropuil HeT
IopsigKa, Kjlacc 3 He «paiblle» Kjacca 1, U cpefHee MeXnOy HuUMU OeccMbIicieHHO. Iloatomy
WHCTPYMEHT HIOET WHOUKATOPHBIM OyTéM. Ha KaXOwlii KjacC CTPOUTCS MHOUKATOD - eOUHUIAa
TaM, I'le CKBaXKMHa 3TOr0 KJjlacca, HOMb Be3me WHade. KaxXOwlli MHOUKATOP KPUTYeTCS OTHENIBHO
OpPAMHAPHLIM KPUTHUHIOM, KaK OOBIYHOE MOJie, W HAET ITOBEPXHOCTb OT HYJIS A0 €OUHUIIL, 3TO U
€CTb BEPOSITHOCTH KJlacca. BapuorpamMmma mHAMKATOpa IogdupaeTCcs aBTOMaTUYECKH CcheprudecKoi
MOAEbI0 10 9KCIIEPUMEHTaIbHOMU.

MHJJ,MKaTDprII}"I KPWUTMHI. BEPOATHOCTb 30HbI 3aMelleHNA

- 0.8

o
[=)]
P(zamelueHne)

o
~

0.2

0.0

© CUNLBUHUT (0)
® 3amelleHue (1)

Puc. 21: UHguKaTOPHBIM KPUTUHT Ha CUHTETHKE: CKBAaXKUWHEI C KaTeropuen (KpacHbIe - 3aMeIlleHue,
Gernble - CUIbBUHUT) IIPEBPAIIAIOTCS B KapTy BEPOSITHOCTH Kiacca. [Toporom 0.5 u3 Heé pexercs
KOHTYP JOMEHa.

PazpmenbHbie HWHAOWKATOPEI B CYMMe He Jal0T POBHO €JUHUITY U MOTYT HEMHOT' O BEIXOOUTH 3d JUAIlIa30H,
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9TO HM3BECTHOE CBOWCTBO MeToda. I103TOMy OIlleHKa KaxKOoro Kjacca oOpes3aeTcs B HOJIb OOHH, a
3aTeM BEPOSITHOCTH II0 KJjlacCaM HOPMHPYIOTCS TakK, YTOOBI B KaXKIOOH siYeHKe X CyMMa PaBHSIIACh
eOUHHUIIE.

Korga ckBazkuHa He momasjia B CBOIO 30HY

OOnluHOe 3aMedaHue Takoe. CKBaXKMHA ONACHOI'O KJjlacCa OKa3ajlaCh BHE OIIACHOH 30HBI. JTO
He cOoi momOopa, a CBOMCTBO CaMOpPOOKa, M pPa300paThCsd B HEM HAOO OO HPABKU OCTAJTbHBIX
ImapaMeTpoB.

PoBHO B TOYKe 3aMepa KPUTUHT TOYEH ITpU JII0O0OM CaMOpPOKe, OlleHKa B Y3J1e, KOTOPBIH JIET Ha YCThE,
paBHa caMoOMy MHOUKATOPy. HO y3en ceTKu mo4Ty HUKOI'a HE CajguTCs Ha yCThe. IIpu HEeHyIeBOM
CaMOpPOIKe ITOBEPXHOCTEL OKOJIO TOYKM TEPIIUT Pa3phIB, U yKe B HECKOJBKUX METpPaxX OT CKBaXKUHEI
OlleHKa IIPOBA/JINBAETCSI K MECTHOMY cpemHeMy. BoT uucnosout npumep. [Ipu Harrete 0.5 B ndatu
MeTpax OT OOJWHOYHOU CKBaxXWHE Kinacca «B» BeposaTHOCTS nmamaeT 0o 0.47, TO eCTh yXOOUT IIO[,
mopor 0.5, a mpu oO6HyJIEHHOM HarreTe octaércs 0.97.

Ortcroma mapametp [oyst camopoaka. [TycToe mmoje ocTaBisieT aBTonoabop Kak ects. Homb menaeT
IIOBEPXHOCTH TJIafAKOM y NaHHEBIX, U CKBaXKWHa yIepKUBaeT CBOM KjlacC B cBoell suerke. OOInas
OUCTIepCUsl NPU TIepeHOoCe MOOJIM COXPaHSEeTCs, MEHSIeTCS TOJIbKO TJIaJKOCTh, IIO3TOMY MaciiTab
BepOATHOCTeM He NEIBET. [lomobpaHHBIe MOJIU 110 KJIaccaM lledaTaloTCcs B JKypHaJl, U cHadajla CTOUT
IIPOCTO TIOCMOTPETh Ha HUX. BOJIBIION HArreT O3HaA4daeT, YTO KJIAaCChl IIepeMelllaHbl Ha KOPOTKUX
PacCTOSHULX, M 3TO COOepzKaTelbHbIN (haKT O JaHHHIX, a He IToMexa.

OOHYNIATH CAMOPOMOOK HYXKHO C OTKPHITHIMM Tna3damu. OH He BBEIAyMKa moadopa, a Mepa TOro,
HaCKOJIbKO COCEHME CKBaXXUHBI PAcXoOsTCs B Kjtacce. Homb o3HavaeT pellleHre CUYUTaTh KaKIbIU
3aMep TOYHBIM U 00s13aTENbHBIM K MCIIOJHEHMIo. 711 KapT OIIaCHOCTM 3TO YacCTO IIPaBUJIBHO,
IIOTOMY YTO lieHa IIpOomyCcKa U lieHa JIOKHON TPEeBOTM HECHUMMETPHUYHEB, HO KapTa IIOCJie 3TOTO0
CTAHOBUTCS XXKECTYe U IMATHUCTEE.

BTopoe, oT 4yero 3aBUCHUT NollafaHue, - s4ekika. OlleHKa CUMTAETCS B IIEHTpPe S4YEeUKH, U eCliU B
OOHY SYEeNKY Ilolajii CKBa*XWHHBI Pa3HBIX KJIaCCOB, HUKAKOW CaMOPOOOK WX He pPa3BeleT. A4delky
3ayaBaliTe Mejbde PaCCTOSAHUS MEXKOYy COCeIHUMM CKBaXMHaMHu. TpeThe - rpaHHlla IOJUTOHA.
IToyiockl BEPOSATHOCTH CTPOSATCA M3 pacTpa CO CryIaXXWBaHUEM W CKpyrJieHueM, o6a HEMHOI'O
OBUTAIOT JIMHUIO YPOBHS OTHOCHUTENBHO f4YeeK. Ecmu Todka BHIIIA 3a I[0OJIOCY Ha BOJIOCOK,
IIPOBepbTE CHavasa 3To, CHAB 00a CriakKuBaHUS.

YTo Ha BBIXOJE

Tpu pesynbraTa. MHOTOIIOJIOCHBIM pPacTp BEPOSTHOCTEHM, OOHA IIOJioca Ha KJjacc, MMs Kilacca
3amucaHo B olIMcaHue 1oyIockl. KapTa 30H, KO caMOr'o BePOsITHOI'O Kjlacca B Tuelike, COOTBETCTBUE
KOOOB U KjaccoB medartaetrcss B 2KypHan. Heo0s3aTenbpHBEIN PacTp YBEPEHHOCTH, MaKCUMyM
BEPOSITHOCTH B s9elKe, II0 HEMY BHUOHO, TAe KJIAaCC YBEPEHHBIHM, a I'le 30HHl CIOPSAT U IPOXOOUT
TpaHuIa.

Ha paunbIX ¢ BHIOpOCaMM BUHA €I1€ OffHa 0CO0eHHOCTh. OOBIUYHEBIM KPUTUHT BHIHYXKI€H UHTEPIIOIUPOBATh
BEJIMYUHY, ¥ OJHA aHOMaJIbHas poba JiloMaeT BapuorpaMmy - apa 6JIM3KUX TOUeK C HECOIIOCTaBUMBIMU
3HQUEeHUAMHU IIOJHUMAaeT HAITeT, U KapTa BHIPOXKIaeTcs B cpemHee. MHAoukaTop paboTaeT He C
BEIMYUHOMN, a ¢ (paKToM IIPUHALNIEXKHOCTH K KJacCy, IO3TOMY aHOMaJlbHOe 3HaudeHUe B HEM
HEOT/IMYUMO OT JII000T0 OPYyroro IO Ty XK€ CTOPOHY Iopora. TaM, rge IloKasaTellb MeHSETCS
Pe3K0 U HeperyJsapHO, a BOIPOC II0 CYTH ABOWYHEBIN, MHOUKATOPHBEIM NyTh HaOeXHee IPIMOU
WHTEPIIOISAIUH.

KaTeropuanpubii nmoaxopn ymoOeH TeM, 4TO He TpeOyeT 3apaHee IPOBOOUTH rpaHully. He HyKHO
pemiath, CUMTATh JIM YaCTUYHOEe 3aMelleHue onacHbIM. KapTwpyioTcsa Bce THIEL KaK eCTh, a
HYXKHYI0 KOMOMHAIIMI0 KJIacCOB COOHMpPAIOT IIOTOM U3 BeposTHOCTeN. Pemkue KiacCel ¢ MalbIM
KOJTMYECTBOM CKBaXWH [alOT MIYMHYIO BapHOTrpaMMy, WHCTPYMEHT IIpenynpexmaaeT o0 3TOM B
KypHas, BEpOSITHOCTb IO TAKOMY KJIacCy YUTANUTE OCTOPOXKHO.
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Puc. 22: Pe3ynbpTaT KaTerOpUaabHOTO MHANKATOPHOTO KPUTHHTA: KapTa CaMOTr0 BEPOSITHOTO Kjlacca
10 MHUHEPanbHOMY TuIy, (OH CHIBBHHHUTA C OYaraMu 3aMEIIeHUs], CBEPXYy HAHECEHBI TOYKH
CKBAXXUH.

YToOB OCBOUTL MHCTPYMEHT 0e3 peasybHBIX HAHHHIX, BKIIOUYHTE B IIpuMep CKBaxkKuH (IeMo)
ranky [1o0aBUTh KaTeropHajJibHOE II0jIe MHHTHIA. B cioi go6aBuTcs 1moie mintype ¢ GpoHOM
CUJIBBMHHTA ¥ OdYaraM{ 3aMeIeHus o o0pas3ily PygHWKaA, Ha HEM HMHCTPYMEHT MOXKHO Cpas3y
IIPOTHATh.

[Ipy HEPAaBHOMEPHOU CETH MOXKHO 3ajaTh Heobsi3aTeIbHOE I0Jie BecoB wt u3 mHCTpyMeHTa 1.05
Oexmacrepu3anusi. Torga WHOMKATOP KaXKAOTO KijlacCa KPUI'YETCS K ero HeKJIaCTepHU30BaHHOM
fojie, a He K HYJIIO, I09TOMY BHa/Id OT JaHHBIX BEPOSITHOCTh CTPEMHUTCS K IIPEICTABUTEILHOHN HOJIe
Kjacca. be3 BecoB moBefieHNE IPEKHEE.

BeKToprIe I'PaHHIIBI 110 BEPOATHOCTIAM

KapTa 30H oTBeuaeT Ha BOIPOC «KTO MTOGEOUI B TYEHKe», ¥ 9TOTO YacTO MaJio. [ ImITaHuPOBAHUS
Hy>KHee TI0JI0ca ITepexofia - TAe KjlacC YBEPEHHHBIH, T{ie CIIOPHEIH, TIe YBePEeHHO APYTroi. ITo JatoT
IOBa HeoOs3aTeIbHBIX BEKTOPHAIX BEIXOMA, 10 YMOIYAHUIO BEIKITIOUEHHEIX.

YpoBHU 3agaroTcsa mapaMeTpoM, 1o ymondanuio 0.25, 0.5 1 0.75, TO eCTh YeTBIPE IOJIOCH - YBEPEHHO
HET, OBe CIIOPHEBIE U YBEPEHHO Aa. JIMHUK HeCyT KJIacC ¥ yPOBeHb. [I0IUTOHEL HECYT KJIacC, TPaHUIIL
nonnockl B nonsax P_MIN u P_MAX u roToByio IOANUCE ITONOCH B ntone band Buga «0.25 - 0.5». ITo
9TOM MOAMHKCHU CJION cpaldy pacKpalllnBaeTCs KaTETOPUSAMM OT 3eJIEHOTO K KPacHOMY, HaCTpauBaTh
JIETEHOY BPYYHYIO He HYXKHO.

OpHa moyioca MOXKET IpuexaTb HECKOJIbKMMM OOBEeKTaMM, €ClIM OHa pa3buTa Ha OTHeJIbHBIE
YYaCTKHY IUIOIIAaAK. DTO HOPMAJILHO U yIOOHO, IO CIUTAIOTCS 110 KaXKIOMY y4acCTKY OTHEJIBHO.
B mereupe mpu 5TOM POBHO CTONBKO CTPOK, CKOJIBKO TI0JI0C, TIOTOMY YTO pacKpacka HUIET I MOJI0Ce,
a He 10 OHOMU €€ TpaHuIle.

'paHUIIEI CTPOSITCS IO KaHally BEPOSITHOCTEM, a He II0 KapTe 30H, M 3TO cyllecTBeHHO. KapTa 30H
XPaHUT TONBKO IMOOemuTens B gsdelike. I'me UMEHHO BHYTPHU SYEHKH IIPOIIa TPaHUIA, B HEH yKe
IIOTEPSIHO.

I[ToaToMy KOHTYP TaKOM KapThl UAET CTYIIEHSIMU I10 KpasM siueek. CriiakuBaTh TaKyio CTYII€HYaTOCTh
3HAQUUT BBIIYMEBIBAThH II0JI0KEHME TpaHulbl. [lose BeposSTHOCTEM 3Ty MHOOPMAIUIO AEPXKUT, U
KOHTYD II0 HEMY JIOXKUTCS TyHa, KyJa ero CTaBUT caMa MOLEJb.

ITpu mByx Knaccax ypoBeHb 0.5 coBIafaeT ¢ rpaHUIled 30H, Kiacc mobexkKgaeT POBHO TaM, THe €ro
BEPOSITHOCTH BHIIIIE ITOJIOBUHEL. [T03TOMY OfivH ypoBeHD 0.5 maéT 06bIyHyI0 OMHAPHYIO KapTy, TOIBKO
C TJIaJIKO¥ IpaHUIlel BMeCTO cTymneH4YaTou. [Ipu Tpéx u Oojiee Kimaccax 3TO yKe He OOHO U TO Ke.
I[ToGenuTh MOXKHO U C BeposiTHOCTBHIO 0.4, a 37Iech CTPOUTCS MMEHHO BEPOSITHOCTDL OBITH MaHHBIM
KJIaCcCOM, a He TpaHuIla mo0emuTens.

ITpu OByX Kitaccax BOuckBarTe B Kj1acc myisi KOHTYPOB HHTEPECYIONU. BEpOATHOCTH [OIIOTHSIOT
OpYyT OpyTa [0 eOUWHUITH], ¥ BTOPOM HaGop O6ymeT 3epKaabHLIM Ay0jieM IIepBOTO.
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3.02 Kpurunur ¢ BHemrHuM apeudom (External Drift)

HNucTpymenT Kpurunar ¢ BHemrHuM aperdom (External Drift) omenuBaeT mose mo Todkaw,
KOTZla OHO 3aKOHOMEPHO CBSI3aHO C BeJIMYMHOM, KOTOopas yXKe M3BeCTHaA BCIOAy B BUIEe pacTpa.
Takoi pacTp Ha3bBaloT AperdoM. MM MoxKeT ObITh CTPYKTYPHAsSI IOBEPXHOCTh COCEOHEro MJIacTa,
rpybass pervoHasjibHasi MOMAEesb, ITOBEPXHOCTb II0 PEOKOM CeTKe WU CEeUCMHUYECKHM aTpubyT.
OOBIYHBINM KPUTUHT BUOUT TOJIBKO CaMM CKBaKWHHI, 30eCh XKe K HUM f00aBiisgeTcs 3HaHue 0 ¢hopMe
MOJIS MeXKIOy HUMHU, U TaM, Te CKBaXXUH HeT, OlleHKa OIupaeTcsa Ha 3Ty GopMy.

WHCTpYMEHT CTOUT B rpynme [OIOJIHUTEIbHbIE MHCTPYMEHTHI aHa/IM3a U CUUTAeT TeM XKe
kpuruuroM, uto u 2D Kriging. MaTteMmaTuka KpuruHra He MeHseTcsi. MeHsIeTCSI TOJIBKO TO, II0

YeMy CHUMa€eTCsa PEeruoHaJIbHasd COCTaBIIAIOIIANA.

[TapameTpsr:

[TapameTp

YTto 3amaeT

ITo ymonm4ganuio / COBET

ToueuHBIN CIIOU
ITone 3HaueHud (Z)
PacTp BHemIHero mpeiida

Kawuan pactpa mpetida ([om.)
Crenensb gpetida

Tun kpuruHra, paguyc,
MUWH./MaKC., HarTeT, CTPYKTYPHI
Crnamuts rpug (I'aycc),
paguyc criaxXuBaHUS

PacTp kpuruHra c npeidom

CraHmapTHas ommbKa
KPUTHUHTA

HcxomHble TOYKH.
HUuTepnonupyeMsii aTpubyT.
CTOpPOHHSS IOBEPXHOCTE S,
u3BeCTHas BCooAy. B ogHOU
CRS ¢ Toukamu, IOKpPHIBAET
00J1acTh.

[Tomoca MHOTOIIOIOCHOTO
pacTpa gpenda.

JIuneninas (a0+al-s) unu
KBagpaTU4Has CBA3b.
KpuruHr octaTkoB - Kak B «2D
Kriging».

Heob6s3aTensHoe
CTaXkuBaHUe pe3yJibTaTa.
BrixogHast orieHKa (mpeid +
KPUTHUHT OCTAaTKOB).
Heo6si3aTenbHEBIN pacTp
CTaHIOapPTHOM OIIUOKHN

1 (JTMHEeNWHBIN)
Kak y «2D Kriging»

BBRIKI. / 1

IPOUyIIeH

OCTaTKOB.

B 4éM oT/IMYHe OT CHATHS TPpeHIa

®naxok CHAATH NOJIMHOMHAJIbHBIHN TpeH A y 2D Kriging onuceiBaeT pernoHaNIbHY0 COCTABIISIONIYIO
MOJIMHOMOM OT KOOPAMHAT, TO €CTh HaKJIOHHOW WM U30THYTOU IIJIOCKOCTBHIO. DTO TOAUTCS, KOTHa
IlafleHue IylacTa OOHOPOOHO U ero ¢opMa mpocTa. Ho ecnu y mons ecTs BHIpazKeHHas CTPYKTypa,
IIOBTOPSAIOIIAas U3BECTHYIO IOBEPXHOCTS, IJIOCKOCTh €€ He OIUIIET.

Buemnuil gpetid cHUMaeT peruoHasibHYI0 COCTABISIONIYIO He 10 KOOpAHWHATaM, a 10 CTOPOHHEMY
pacTtpy. BriBaeT, 94TO KpOBJISI MHTEPECYIOIIEr0 IIjIacTa IIOBTOPSIET penbed IIOACTUIIAIONIETrO, OJIS
KOTOPOT'O IIOBEPXHOCTH yXKe IIOCTpoeHa. Takyl CBSI3b CHUMAIOT Perpeccuey Ha MOACTUIIAIOIIYIO
IMOBEPXHOCTb U KPUTYIOT Y2Ke OTKIIOHEeHUuS oT He€. [Ipend 3mech He QyHKIMS MecTa Ha KapTe, a
dyHKUMSA 3HaUeHUS BHEIIHEro pacTpa B TOM Ke TOukKe. BCE ocTambHOE COBIIafaeT CO CHSITHUEM
[MOJINMHOMHUAJBPHOTO TPeHAa. ITO Ta K€ CXxeMa perpecCHUs-KPUTHUHT.

Kaxk cuuraercs

CHaugasna pacTp apedda CUMTHIBAGTCS B KaXXKOOW CKBaXKHHE, OMITMHEHHO MO0 YEeTHLIPEM COCeOHUM
d4YerkaM. 3aTeM 3HadeHHe II0JI PerpeccupyeTcs Ha O95TO CUYHTaHHOEe 3HadeHHe MeTOoOoM
HaWMEHBITUX KBaApaToB. CTenens apeuda 3amaét Bup cBsizu. CTemneHsb 1 9To NUHEHHBIH OApeid
BUIa 3HadveHue paBHO a0 nmioc al Ha Apeid, oObuHbM BeIOOP mias External Drift. Ctenens 2

98



OIMCHIBAET M30THYTYIO CBSI3b C KBAApaToM apelda, HO MoxkeT BOOpaTh B cebsi 4acTh peaybHOU
CTPYKTYPHI, IO3TOMY IIOCJIe HEE€ CTOUT IIOCMOTPETH HA BApUOIPaMMy OCTATKOB.

Ilanpile KPUTYIOTCS OCTATKM PErpeccuy, POBHO Kak oOwrrgHOe mojsie B 2D Kriging, co cBoeit
BapHoTrpaMMO¥, ITIOMCKOM U aHU30Tpomnueil. Ha mocienHeM miare pactp aperda nepecuyuThBaeTCs
Ha CETKy KPUTHMHTA, U Opeid mobaBisieTcs K KPUTOBAHHOMN OLIEHKE OCTAaTKOB oO6paTHO. UToroBas
OlleHKa B KaXK[oN s4elKe paBHa IOpeldy IJIOC KPUTHMHT ocTaTKa. [I0CKONBKY Apelid H3BeCTEH
BCIOZly, OIleHKa MeX[y CKBaXXMHaMM TSHETCS He K JIOKaJlbHOMY cpefHeMy, a K dopMe BHEIIHEU
IIOBEPXHOCTH.

N B pazpeiBe AaHHX 0BbMHBIR KOATWHT CrNAMWBRETCA K CPEHEMY, .
BHEeLWHAR NoBepxHOCTE (apeind) s A KPATHHI BMHPETSHE TPy BHewred nosepxiocTy. KPUTWHE © BHELWHWM Apendiom no dz

@ a0z

~120
~140
~160
-180
----- : L -- : . F— ! ~200
—220

=240

Puc. 23: Kpuruur ¢ BHEIIHUM [pel¢doM Ha pa3pexkKeHHBbIX CKBaxKnHaxX (pacdét B Isoliner). Crnesa -
BHEIITHSST ITIOBEPXHOCTD S (Opeid). B meHTpe oOLIYHBIN KPUTHHT 110 dz: B pa3phiBe JaHHBIX OIIEHKA
criaxkuBaeTcs K cpemHemy. CrpaBa KPUTHMHI C BHEIIHUM papedidom mo dz moBTOopsieT ¢dhopMy
BHEIIIHel ITOBePXHOCTH TaM, I'le CKBaXXWH HeT. [[yHKTUPOM 00BeIEH pa3pHIB HaHHEIX.

CxBaXWHBI, KOTOPHIE TIOTIAJIM 3a TIPEesThl pacTpa apelida, B mogdop He UAYyT, UHCTPYMEHT CO00IaeT
B 2KypHamn, CKOIMbKO WX OTOpomeHo. dYeldKu CEeTKM, He TOKPHITEHIE PAacTPOM Aperda, AOCTPOUTH
HedeM, I03TOMY OHM OCTAIOTCS IIYCTHIMM BMECTE CO CTaHOAPTHOM OIMUOKOM B HUX.

ITapaMeTpsbI

ToyeuyHbIH CJIOH U IMOJIe 3HaYeHHs Z 3amaTcsa Kak B 2D Kriging. [TapameTp PacTp BHeUIHero
apeida 3TO ¥ eCTh CTOPOHHSS IIOBEPXHOCTD, U3BECTHAas BCcioAy. Heobsi3aTembHBIN KaHaI pacTpa
npe#da BEIOHPAET MOJIOCY MHOT'OIIOJIOCHOTO pacTpa. ITouCcK, pa3Mep siYeiKH, oXBaT, o6pe3Ka I10
KOHTYPY CKBaXXWH, HarTeT U CTPYKTYPhl BapuOTrpPaMMEl, OTCEB yparaHHBLIX NPo0 U CTiiakUBaHUE
rpuma paboTaioT Tak ke, kak y 2D Kriging. Onucanve u yMOT4aHUSA TE XKe.

Baxnoe ycroBue. PacTp mapeiicda ¥ TOYEUHBIM CJIOM OOJIKHBEI OBITH B OOHON CHCTEMe KOOPAHWHAT,
vHaye 3HaueHHe [Opelida cHuUMeTCsS He B ToM ToudkKe. I[Ipu HecoBmameHuum CRS MHCTpyMeHT
npenynpexngaetr B ZKypHasn. Pactp mperida mOJIKeH HMOKPHIBATh BCIO 00/1aCTh OIEHKM, MHAYe I10
KpasiM IOSIBSITCS IIYCThIE STYEHKMU.

Bapnorpamma II0 OCTaTKaM

Kak u nipu cHATUU TpeHOa, BapuorpaMMy 3[ecCh 3a[al0oT II0 OCTaTKaM Perpeccuy, a He II0 CHIPOMY
3"HaueHuto. [Tocne cHaTus Opelida BapuorpaMMa OCTAaTKOB BO3BpalllaeTCso K HOPMAaJIbHOMY BULY,
BBIXOIOMT Ha IOPOT C HAIrTETOM, M PAagWyC OTpazkaeT UCTHUHHBIM MaciiTad JIOKAaJIbHOM KOPPEISIHNU.
PacTp cTaHmapTHOUN OMIMOKH B 9TOM PEXKHMeEe 3TO OIMOKa KPUTHUHTa OCTATKOB. [Ipeld cuuTaeTcs
OEeTEPMUHUPOBAHHLIM M COOCTBEHHOM ITOTPEITHOCTH K Hell He mobGaBsierT.

ITomo6paTh BapuorpaMMy OCTAaTKOB, HEe BBIXOMOsS M3 MHCTPYMEHTa BapHUOTPaMMEI, II0OKa HEb3s,
II03TOMY OCTaTK{ OIIEHMBAIOT II0 [O0Jie CHATOW OUCIEPCHH, KOTOPYH HHCTPYMEHT IedaTaeT B
XKypHan. Ecnu gpeti¢d yOpan 3aMeTHYIO 94acTh pa3bpoca, CBsI3b C BHEITHEH ITOBEPXHOCTLIO pealbHa

99



¥ gpeid ymecTteH. Ecinu mouTu HUYEro He yopajl, moJjie C 3TUM PAacTPOM He CBsI3aHO, M OOBIYHEIN 2D
Kriging gacT TOT XKe pe3ynabTaT HPOIIE.

3.03 KapTra BEpOsATHOCTH MPEBHINICHUS

HNHcTpyMeHT KapTa BeposiTHOCTH IIPEBBINIEHUsI OTBEYaEeT Ha BOIIPOC He «CKOJIBKO», @ «KaKoBa
BEPOSITHOCTh, YUTO 3HAUEHWE IIPEeBBICUT IOpor». M3 pacTpa OIeHKM KPUTHHTa M pacTpa ero
CTaHOAPTHOM OMMOKY UHCTPYMEHT CTPOUT PaCTp BeposiTHOCTH OT 0 10 1, u B KaXKOH sT9eHKe CTOUT
BEPOSITHOCTH TOTO, UTO UCTUHHOE 3HAUYEHUEe BHIIIE 3a[JaHHOT0 IOPora.

UHCTPYMEHT CTOUT B Tpymne [1ONOJIHUTEJIbHBIE MHCTPYMEHTHI aHajIW3a W paboTaeT Kak
mocto6paboTKa, MOJOOHO TMOPABINYECKOMY rpagueHTy. CBOEro KPUTHMHTA OH HE BBIIOJHSET U
okHO 2D Kriging He Tporaet, a 6epéT yKe rOTOBHE PacTpel. [109TOMy OH OOMHAKOBO paboTaeT C
BBIXOZOM OOBIYHOTO KPUTHHTA ¥ KPUTHHTA C BHEIITHUM OperidomM.

Kak cuuraercs

Kpurusr gaét B KaxkOou s4elKe OIeHKY U €€ CTaHAapPTHYIO OIMUOKY, a JIOKaJIbHOE pacupeneieHue
3HaYeHUs DPUHUMAETCS HOPMAaJbHBEIM. BenmuunHa B ssUelKe CUMTAETCs HOPMAJIbHOM CO CPEIHUM,
PaBHBIM OII€HKE, ¥ CTaHOAPTHHEIM OTKIOHEHUEM, PAaBHLIM OIIMOKe KPUTHUHTA.

I[Ipu TaKOM OOMYIEHHWHW BEPOSITHOCTDL IIPEBHIIIEHUS IIOpPOTa CYHTAETCHA OOHOM (GopMyJioN uepes
(byHKITMIO HOPMAIBHOTO pacipenesieHus. I'me omeHKa 3aMeTHO BEHIIIEe IOPOTa, BEPOSTHOCTh OJIM3Ka
K eguHWlle, TOe HUXKe, OMM3Ka K HYJIO, a Ha CaMOM IIOPOre paBHAa IIOJIOBHHE. YeM O6oJibIe
CTaHgapTHas omnbKa, TeM 6oJiee MIaBHLEIM CTAHOBUTCS MePeXol. Baamy oT CKBaXXKUH YBEPEHHOCTH
MEHBIIIE, ¥ BEPOSITHOCTb TIHETCS K 0.5.

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

10

r 0.6

r 0.4

0.0

Puc. 24: CrneBa olLleHKa KpWUTMHTa C IIOPOrOM KOHIOMIIMK, CIIpaBa KapTa BEPOSTHOCTU €ro
TIpEeBHIIIEHUs. 3eéHoe - OepéM yBEepeHHO, KpaCHOe - yBEepeHHO He OepéM, 3a TrpaHunen
pa3bypeHHOCTH KapTa cxoguTcs K 0.5.

OTHOenpHOTO KPUTHHTA AJISI 9TOT0 HE HYXKHO, ITO9TOMY KapTa CTPOUTCS MTHOBEHHO. [omyIieHue o
HOPMAaJIbHOCTH MeCTaMHu I'py00BaTO, 0COOEHHO [IJI CHUJILHO CKOIIIeHHEIX II0JIel Bpode ComepKaHuM
C MJIIMHHBEIM IPABBIM XBOCTOM. TaM, Tfie 9TO BaXXHO, TOYHee paboTaeT MHOWKATOPHHIA KPUTHHT 110
moporaM, KOTOPHIM He omupaeTcs Ha popMy pacmpeqeneHus.
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Kak IIOJIYIHATH BXO0ObI

3anyctute 2D Kriging (unu KpHruHr ¢ BHEUIHHM apeH@poM) 10 CBOEMY IIOJI0 U BK/IIOYUTE
HeoOsI3aTenbHLINM BHIBOO CTaHmapTHasi OMIMOKA KpPHUTrHWHra. [lolyuyuTe OBa pacTpa, OIEHKY U
ommOKy, U IofaiTe UxX Cciofa. PeETKY y HUX COBIIAIaiOT, TaK KaK OHU M3 OJHOTO 3allyCKa, HO eCJIH
MoAaTh PACTPHI C Pa3HOM CETKOM, oInbKa OyoeT mpuBefeHa K CETKe OIeHKU OUJIMHENHO.

ITapaMmeTpsI

[TapameTp Yrto 3amaér ITo ymomyaHnuto / COBET

PacTp oneHKU (KPpUTHUHT) PacTp olleHKM 1mOns -
(pe3ynbTaT KpUTUHTA).

PacTp cTaHgapTHOM OMMOKH PacTp cTangapTHOM OMMOKHN -

KPUTHUHTA TOTO K€ 3aIyCckKa.

CtopoHa CunuTaTh BEPOSITHOCTD BHIIIE BRIIIIE
nopora P(Z>mopor) unu Huxke
P(Z<mopor).

ITopor 3Ha4YeHue, OTHOCUTEJIBHO 0
KOTOPOT'O CUUTAETCS
BEPOSITHOCTD.

Kanan pacTpa oLieHKH, KaHall [Tomochl MHOTOTIOIOCHBIX 1

pacTtpa ommubku (Io1.) PacTpoB.

PacTp BepositiocTm (0...1) BrixomHOM pacTp BEPOSITHOCTH. -

IIpumenenue

IlepBoe mpuMeHeHHe - OOPTOBEIE comepzkKaHuA. [Topor paBeH KOHOUIIMM, M KapTa IIOKa3bIBaeT
BEPOSITHOCTBh TOTO, YTO COOepzKaHHe BHIIIe KOHOUIIUH. DTO HarsgHee OOHOU JIMHUM IIO OLIeHKeE,
IIOTOMY YTO Y TPAHUIILI PYOHOIO Tejla YBEPEHHOCTh MafaeT, ¥ KapTa BEPOSITHOCTH 3TO IIOKa3bIBaEeT.
BTopoe - 30HH pHCKa 10 JIIOO0OMYy HOpOry, Oyab TO MOIIHOCTb HUXKE KPUTUYECKOW HJIM OTMETKa
BEIIIIE MJTM HUZKE OTTacHOoM. KapTa BepOSTHOCTH [OTIOJTHAET KapTy OIeHKU TaM, Te BaXKHa He TOIbKO
BeIMYKWHA, HO U YBePEHHOCTh B HEH.

3.04 T'uapaBIHYEeCKHH I'PaJHEHT M HallpaBJ/IEeHHEe IMMOTOKa

HUHCcTpyMeHT I'MapaB/IMYeCKUH I'PaJHEHT U HallpaB/IeHHE MOTOKa paboTaeT C IojeM Halopa,
TO eCThb C Hbe30MeTpI/I‘-IeCKOﬂ IIOBEPXHOCTBIO, MU IIOKA3BIBAET, Kylda M HACKOJIBKO KPYTO TEYEeT
non3eMHas Boga. Ha Bxop momaé€Tcs pacTp Hamopa, 06urgyHo pe3dynbTaT 2D Kriging mo ypoBHSAM B
CKBaxKMHaX. [171g rugporeosora 3TO TaKOW Ke eCTeCTBEHHBIN IIar II0CJie IOCTPOEeHUS IOBEPXHOCTU
Haropa, KaK U30JIMHUU I10CJIe KPUTUHTA.

Ha Brixome Tpu cios. PacTp Momyiisi rpagueHTa II0OKa3blBaeT KPYTHU3HY [IOBEPXHOCTH HAIOpa,
TUOpaBIMYECKuM rpapgueHT i paBeH wmopmyiio Vh u 6Ge3pasmepeH. PacTp a3umyTa XpPaHUT
HallpaBlleHVe II0TOKa B rpafgycax, I'le HONb 9TO CeBep, a OTCUYET HUAET II0 4acOoBOU CTPEJIKE.
TodedHBIN CJI0M BEKTOPOB MOTOKAa IIPOPEXeH II0 CeTKe U cpa3y 0QopMJIeH CTpeIKaMH, I09TOMY
KapTuHa ¢uiabTpanuy BugHa 6e3 HaCTPOUKYU CUMBOJIUKH.

HamnpasneHue cuutaeTcs CTporo. Boma Te4éT BHU3 10 rpafiueHTy, OT OOJIBIIIET0 HAllopa K MEHBIIIEMY,
II09TOMY CTpeJIKa CMOTPHUT B CTOPOHY ITafeHus MOBEePXHOCTH. Ha moyorux ydacTtkax, I'me Harop
IIOYTH IIOCTOSTHEH, HallpaBJleHUe He ONpefieIeH0, ¥ a3UMYT TaM OCTaéTCs IIYCTHIM.

be3 IIPOHHUIIAE€MOCTH

HWHCTPYMEHT OMUCHIBAET F'€OMETPUIO MOJI HAllopa, HO He CKOPOCTh IoToKa. CKOPOCTh pumbTpanmu
1o 3aKoHy [lapcu paBHa MHHYC Ko3addumueHT ¢punbTpaiuu K, yMHOKEHHBIN Ha TPagueHT, U I
Heé HyXkeH caM KospduiueHT K, KOTOpOro MHCTPYMEHT He 3alpallluBaeT U He cuuTaeT. MHaude
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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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TOBOPS, KapTa OTBeYaeT Ha BONPOC KyZa ¥ HACKOJIBKO KPYyTO, HO He Kak OwicTpo. Korgma K mmm
BOOIIPOBOAMMOCTE T M3BECTHEHI IO IINOIMIAaAN, CKOPOCTh GUIBTPAIMU U PACXOf CUUTAEeT COCETHUU
WHCTPYMEHT «Y[OelnbHBIN pacxor (3akoH Japcu)», HIOMHOXKas 3TOT I'PagueHT Ha CBOMCTBA IIjlacTa.

ITapaMeTpshl U CrjlaKuBaHHUE

Bxom 5TO pacTp Hamopa ¥ ero KaHaj. [lapaMeTp BeKTOpPbHI MOTOKA, HIar MpPOpPeKHBaHHU
3amaéT, yepe3 CKOJIbKO ST9eeK CTaBUTh CTPEJIKY, YTOOBI OHU HE CJIMBAJIUCh, IO YMOJTYaHUIO BOCEMb.
[TapaMeTp criakKMBaHHME Hamnopa nepel pacdéToM youpaeT MeJKylo psiOb rpupma, 3afaéTcs B
si9efKax, 10 YMOJTYaHUIO BHIKITIOYEH.

[TapameTp Yrto 3amaér ITo ymomyanuto / cCoBeT

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

Kanan (Horr.) [Tomoca BXOOHOTO pacTpa. 1

CrnaxkuBaHUe Hallopa nepern FacuTt mym rpupga nepeq 0

pacuéTomM, ss4eek ouddepenimporanueM. 0 =
6es.

BekTopsl IOoTOKA: HIar Yepes CKOIBKO TYe€eK CTaBUThL 8§

IPOpeXUBaHUS, TUEeK CTpEJIKY.

l'uapaBIu4ecKUy rpagueHT BrrxopHoi pactp |Vh|. -

(Mmopmyn)

HampaBneHue nmoTtoka (a3uMyT) BrIxogHOMN pacTp a3uMyTa CO37aéTCs II0 YMOTYaHHUIO
(BHU3 IO TPAUEHTY).

BeKkTophl mOTOKa (TOYKHU) ToueuHBIH CIIOM CTPENIOK (TIOIsT  CO3[AaéTCsI IO YMOTYaHUIO
az, grad).

CrnaxkvBaHVeE BKJIIOYAIOT HEe [JIT KPaCOTHl, a mo cyllecTBy. HuddepeHInpoBanmue yCUIUBAET
IIIyM, IIO3TOMY HaXe aKKypaTHBIM I'PUIO KPUTHHTa CIIOCOO0EH maTh HMSTHUCTOE MOJie TpPagueHTa C
OEPraHbIMU CTPenKaMu. JIErKoe criakMBaHUe BO3BpalllaeT KapTHUHY K yuTaeMoMy BuUmy. Toro xke
3¢ deKTa MOKHO HOOUTHCS, CTIaguB caM Hamop emé B 2D Kriging.

CTpejIKH U3 TOYeK

Crioif BEKTOPOB 3TO TOUKH, a CTPEJIKK PUCYeT CUMBOJIMKA. [IpeceT HaK/IaasIBAeTCS aBTOMAaTUYECKH.
Mapkep-CTpenKa MOBOPAYMBAETCS IO MO0 aZ, MMO03TOMY IOKa3hiBaeT HallpaBlIeHWe MOTOKa, a
pa3Mep MaciTabupyeTcs 1mo moio grad, Mo3TOMy CTpelikKa [JIHHHee TaM, Ihae I'PafiueHT Kpyde.
Pa3mMep 3aflaH B MUJITUMETPAX U HEe 3aBUCHUT OT MaciuTaba KapThl. CUMBOJIMKY MOXKHO IIOMEHSITh B
CBo#icTBax cimosi. Ecnu Hy»XHa KjlacCHYecKasi KBUBep-guarpaMma, roe OJInHa CTPeIKH OTJI0KeHa B
eOUHHUIIAX KapTH, MapKep 3aMeHSI0T reHepaToOpoM IeOMEeTPHHM, 3ar0TOBKA JIEXKUT B IIallKe CTUJIEH
PAIOM C IIPEeCeToM.

ITomst cmoss BEKTOPOB MOTOKA:

[Tone Tun YTO comepxXRUT

az YUCII0 A3uMyT HanpaBIeHUS IOTOKA,
rpagpycsl (0 = cesep, 11O
4YaCOBOM CTpeJIKe, BHU3 10
rpajueHTy).

grad YHUCII0 Mopgyb THOPaBIHUYECKOTO
rpagueHTa \
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V4eOHBIN ITHKII

YToOBl IPOUTHU BeCh IIyTh 6€3 peasibHBLIX OHaHHBIX, BKIoYuTe B [IpuMep CKBaKUH (OeMO) rajiky
HoGaBuTH nojIe Hanopa. B cnoit mo6asutcs nose head ¢ BEIpakeHHBIM PETHMOHAIBHEIM YKIIOHOM.
IMocTporiTe mo Hemy rpupm B 2D Kriging, nmomaiiTe pacTp cioja, U CTPEJIKM IIOWAYT BHU3 II0
CKJIOHY Hamopa. TOoT 3Ke CKBO3HOU CIleHapui, YTO M OJiI OCTaJIbHBEIX MHCTPYMEHTOB, TOJILKO IIPO
TUOPOTE0JIOTHIO.

3.05 YaoenbHBIM pacxoq (3akoH [TapcHu)

HUHCTpYyMEeHT Yae/IbHBIH Pacxo 100aByIsieT K TeOMeTPHUH IT0TOKA TPOHUIIaeMOCTh. [ upaBIudeCKui
TpagueHT ITOKa3kIBaeT, Kylla ¥ HaCKOJILKO KPYTO MaJaeT Hamop, HO He CKOJILKO BOOHI TEYET. 3aKOH
Iapcu cBs3bIBAaeT 3TH BEJIMYMHBI Yepe3 CBOMCTBA IIJlacTa - YeM BHIIIE IMPOHHUIIAEMOCTH M Kpyde
rpagueHT, TeM Ooibllle pacxon. M3 pacTpa Hamopa ¥ pacTpoOB CBOMCTB MJlacTa MHCTPYMEHT CTPOUT
du3nueckuii MOTOK, a He 6e3pa3MepPHBIN I'PaIHeHT.

UHCTPpYyMEHT CTOUT B Ipynne [IOIOJIHUTEIbLHBIE HMHCTPYMEHTHI aHajiIW3a U paboTaeT Kak
rnoctobpaboTka. CBOM KPUTUHT He BBLIIIOJIHAETCSI, PACTPHI CBOMCTB I'OTOBAT OTHEJIBHO KPUTUHTOM 110
TOYKaM HCHBITAHUN.

Y9TO0 cUHTaeTcsa

CkopocTh ¢punbTpanuu (yoenabHEN pacxop) 1o 3akKoHy [lapcu paBHa IIpou3BefeHuio Koadpdunrenra
dbunpTpaumy Ha rugpaBnIUYecKu rpagueHT, d = K-|Vh|, pa3MepHOCTL METpP B CYTKHU. ITO OO BEM BOIHI
yepe3 eIUHUITY IUIOIAanN CedeHUs B eQUHULY BpeMeHU. Ecnu BMecTo KoadduinerTa punsrpanuu
3aaH pacTp BOOOIPOBOOUMOCTH, HHCTPYMEHT CUUTAEeT PacxXxo 4yepe3 eqUHUIY IINPHUHEL IOTOKa Q =
T-|Vh|, pasamepHOCTb KBaipaTHLIN METP B CYyTKHU. BomonmpoBOoaAMMOCTD 3TO KO3GGUIIMEHT PUIbTPaALINY,
VMHOXKEHHBIU Ha MOITHOCTD, II09TOMY PacXof[ 4yepe3 MINPUHY y2Ke YUYUTHIBaeT MOIIHOCTE ITJlacTa U He
TpebyeT e€ oTmenbHO. HanpaBneHue 060uX MOTOKOB COBIIafaeT C HallpaBIeHUEM IrpagueHTa, BHU3
[0 CKJIOHY Halopa.

HcTtuHHASA CKOPOCTH OBUIKEHUS BOIHBI IIOJIy4YaeTCs AeIeHueM yHeabHOr0 pacxona Ha 3(pHeKTUBHYIO
MMOPUCTOCTBD, V = g/n. [IoprCTOCTU B faHHBIX OOBIYHO HET, TO3TOMY UHCTPYMEHT €€ He 3alpalinBaeT
U UCTUHHYIO CKOPOCTb He cuuTaeT. [Ipu HeoOXOOWMOCTHU pa3fesiuTe pacTp ( Ha HOPUCTOCTH B
pPacTpoBOM KalIbKyIITOPE.

Kak moayyuts pactpet Ku T

CsoricTBa IIJIaCcTa M3BECTHBI B TOYKaxX HCIBLITAHMM (OTKA4YKW, HaAJWBHI), a HYXKHHB BCciogy. Ux
WHTEPIIOIUPYIOT KPUTHUHTOM, Kak Jrio6oe moe. ECTh BaxkHast TOHKOCTL. KoadduimeHT punbrpanuu
¥ BOOONPOBOOMMOCTEL IIOYUTH BCETrfa JIOT-HOPMalbHBI, WX 3HAUYEHHUS pal30pocaHbl HA ITOPSOKH.
KpuruHr mo caMuM 3HA4YeHMSM HCKa3UT pe3ynbTaT, 03TOMY KPUTYIOT norapudM. IIpoiile Bcero
BKIMIOuuTh B «2D Kriging» mpeo6pasoBanue In, Torma kpuryercs ln, a pacTp BO3BpallaeTcs
yXKe B HCXOOHBIX eOWHUIaX, U 30ech rajka Iln He HyxXKHa. Eciu XKe BB KpUTyeTe 3apaHee
3anmorapudMuUpoBaHHOe II0JIe, BKIIOUNUTE B 3TOM HHCTpyMeHTe PacTtpel K m T 3amaHbl Kak
In, ¥ 3HauyeHHWsT BEPHYTCS OSKCIIOHWpPOBaHWeM. Hamopuble u Oe3HAIMOpPHBIE IINIACTHI Pa3yMHee
KPUT0BaTh pa3febHo, y HUX pa3Has (pu3mKa MOIIHOCTH.

ITapaMmeTpsI
[TapameTtp Yro 3amaér ITo ymon4aHuo / COBET
Pactp Hamopa [Ire3omMeTpuYecKas -

IIOBEPXHOCTH (Pe3ysbTaT
KPUTHHTA 110 YPOBHAM).
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

PacTp koadduinenTa CBOHCTBO IIJIacTa O -

dunprpaumuu K (M/cyT) CKOPOCTH (UIbTPAIUH.
Heo6si3aTeneH, HO HyK€eH XOTS
Onl omviH U3 K, T.

Pactp BopmonpoBogumoctu T CBOUCTBO IJIacTa OjId pacxoma -
(m2/cyT) 4yepes IIUPUHY.
PacTpet K u T 3apmaHb! Kak In [TpMeHUTE €Xp K BXOOHBEIM BBHIKJI.
pactpaM (mng nor-gkpuruara K
uT).
CriaxuBaHUe HAIopa, s4eekK lacut mym Hanopa nepeq 0
ouddepeHIpOBaHUEM.
BekTophl MOTOKA: Iar Yepes CKOIBKO AY€EK CTaBUTL 3
IPOpeXMBaHUI CTPETIKY.
Kanansl pactpos ([To1.) ITos10CHI MHOTOIIOJIOCHBIX 1
pacTtpoB Hanopa, K, T.
CkopocTb QunbTpaIuu ( = BrrxopwHoit pactp q = K-|Vh]|. co3maéTcs, ecnu 3agaH K
K-|Vh| (m/cyT)
Pacxopn uepes mupuny Q = BrrxopHoi pactp Q = T-|Vh]|. co3maeTcs, ecnu 3amaH T
T:|Vh| (m2/cyT)
HampaBneHue nmotoka (a3uMyT) BEIXOOHOM pacTp a3uMmyTa. HeobOs3aTeIbHBIN
BekTopEsl oTOKA (TOYKHU) C0#i CTpeJioK: IIOBOPOT IO CO3IaETCs 10 YMOJTYaHUIO

IIOJIXO az, Ppa3MeD IIO IIOJIIO q.

YTO 1€eXKHUT B CJIOE CTPEJIOK

Y KaxXmoi CTPEJIKU YeTHIPe II0JISA. az 9TO a3UMYT IOTOKA B Ipagycax, 10 HeMy CTpeJiKa IOBOPauYrBaeTCs.
g 9TO caMO 3HA4YEeHWEe PacxXofa, II0 HEMY CTPenKa MacIuTabupyeTcs. kind TOBOPUT, KaKasi UMEHHO
BeJIMYHHA ITOCYMTAHA, flux 9TO CKOPOCTh GUIbTpaIuy, flux width 3TO pacxon yepe3 IIMPUHY. units
TIOBTOPSIET EOANHUILY U3MEPEHUSsI, m/day UIIH m2/day.

Bupn BeTMUMHLI M €IWHHUIA JIeXKaT B CJIoe He OJIsT KpacoThl. IIpu 3aganHoM K B mosie q momamaer
CKOPOCTh (hUIbTPAIIMU B METPaxX B CyTKH, ITPU 3afaHHOM T - pacxop 4epes MIMPUHY B KBaJPaTHHIX
MeTpax B CyTKu. Uucjia HECOIOCTAaBHUMEI, a CJIOM BHEIIHE OOWHAKOBE, U 0€3 3THX [ABYX IIOJeH
OT/JIMYUTh OOWH 3allyCK OT OPYroro Henb3sd. 3HAYEHUS IOJIed He NepeBOASTCS, 3TO HaHHEBIE, U
ITPOEKT, OTKPHITBEIM C aHTIUHCKUM HHTepdelicoM, YUTaeTCs TakK JKe.

Ecnu He 3aman HU K, HE T, “HCTPYMEHT OTKa3bIBAETCS CUYMUTATh U TOBOPHUT 00 3TOM. Pacxom o
Iapcu 3TO mpomM3BedeHHEe TpPafueHTa Ha OOHO W3 HUX. [IJIT OgHOTO JIMINb I'pPafiueHTa Haropa C
HaIlpaBlIeHHEeM II0TOKa eCTh OTHEe/IbHEIN HHCTPYMeHT, [HapaB/IM4YeCKUH I'PAlHEHT.

IIpumenenue

I'me Boma mBuKeTCs OLICTPEe U I'Tie MeOJIeHHee, OIleHKa IIPUTOKOB K BEIPAa00TKaM, 30HEI IIOBLIIIIEHHOMN
dunbTpanuy BOOIbL NPOHUIIAEMEIX TaueK. COBMECTHO C KapTO#W BEPOSITHOCTU IIPEBLIIIIEHUS MOXKHO
IMOKa3aTh He TOJIbKO OXKUIaeMbIM pacxXofl, HO U YBEPEHHOCTDb B HEM TaM, I'Ie TOYEK UCIILITaHUN MaJlo.

3.06 I'ayccoBa cumyiasanusa (SGS)

KpuruHr maét ogHYy CTilazkKeHHYIO IIOBEPXHOCTh U AUCIIePCUIO OIleHKH. [locmemoBaTesibHAs rayccoBa
CUMYIISIUS OTBeYaeT Ha OPYroM BOOPOC - KaKoBa HeolpemenéHHoCcTb. OHa CTpouT aHcaMmOIb
PaBHOBEPOSTHBLIX peanu3alluii, ¥ KaxKpaas BOCHPOU3BOOUT TUCTOTPAaMMYy M BapHOTrpaMMYy OaHHBIX,
IIPOXOOUT UYepe3 CKBAXWHBI M IOTOMY OCTAaE€TCS IIepINaBO¥, a He crilaxeHHOU. [Io Habopy
peanu3anui B KaXaoM y3Jjie HabupaeTcs pacrpeneseHue 3HaYeHWH, ¥ OTCIOfla BUTHO, TIe OIleHKa
Hag€xXKHa, a I'me JaHHbIe MOoJT4Yar.

106



SGS: aHcamBNL peannIaumi -> cpeaHes W HeonpeaeneéHHocTs | ensemble -> mean and uncertainty

Peanuiaumns 1/ Realization 1 Peanuzauwa 3

N

Peanuaauma 3 Cpeanes [E-type) / mean

CT. oTKnoneHwe [ std
‘ 4
3

Puc. 27: Aucambib peanu3lanuii SGS 1 IPoOU3BOOHEIE OT HETO CPefHee U HeoIPeOeléHHOCTh.

Kak sTo paGoTaeT. 3HaueHUs IePEeBOASTCS B HOpMaJibHBIe Oasiibl (normal score), U CUMYISLUS
UOET B TAyCCOBOM IIPOCTPAHCTBE. Y3 Ipuaa 00X0OsTCS B CIIy4aliHOM HOpsAaKe. B Kaxk oM ITPOCTOMH
KPUTHUHT II0 COCeOsaM M yXKe CHUMYyJIMPOBaHHBEIM TOYKaM [daeT JIOKaJbHOe cpefHee KU OUCIIEPCHIO,
M3 3TOr0 HOPMAaJbHOTO pacIpefesieHus pas3brpPhlBaeTCs 3HA4YeHMWe, M OHO TYT JKe CTAaHOBUTCS
00yCJIaBIUBAKOIIMM [JI5 CHEeOVIOMMNX y3710B. CKBAXXWHBI ITPUBS3LIBAIOTCS K OMHUKAUIIUM y371IaM
1 GUKCHUPYIOTCS BO BCeX peanu3aliusx. B KoHIle KaxKpas peanu3alusi IIepeBOOUTCS oOpaTHO B
WCXOOHBIE eOUHUIIE. BapuorpaMMa HOPMaJbHEIX 0ajiioB IMOOOHpPAeTCss aBTOMaTUYECKH, €€ IMOpor
O6JIM30K K eIUHUIIE.

OOpe3ka 0 MacKe Takas ke, Kak B 1.01, 1 mpuMeHsieTCcs K KaxXao¥ peanusainuu. Ha 60mbIIoM
aHcaM0Jie 9TO 3aMeTHOE BpeMs, U eCJIM OHO MelllaeT, 00pe3aiiTe CTONKY OTHEJILHO IIOCJIe PacyéeTa.

ITapaMeTpsI

[TapameTp

YTo 3amaéeT

[To ymom49aHuio / COBET

Touku (CKBAZKUHEI)
ITone 3HaYeHUa

TouyeuyHBIN CIOM C DAHHBIMH.
YucoBoit aTpubyT Oiis

CUMYJISITAN.

Pazmep sueliku Tar rpupa. O - aBTO, 0
min(oxsarT)/50.

KonuyecTBo peanusanui CKOJIBKO IIPOTOHOB ycpenHATh. 60 (50-100)

[Topor oTceuku BxiroyaeT KapTy BEPOATHOCTU  He 3aJaH
IIPEBHIIIIEHUA.

BeposaTtrocTs BbBIIIE nopora HamnpasieHue BepOsSITHOCTH. oa

OxBaT pacTpa [TpsIMOYTOJILHUK pe3yJibTaTa. 10 CJIOI0

Mogenb BapuorpaMMel 0aiioB  Momens aasi HOPMaJIbHBIX aBTO

(Oort.) 0aJIjIoB.

Makc. Konu4decTBo cocereli Ha CKOJILKO TOYEK B IPOCTOM 16

y3en ([or.) KpPUTHHTE y3Ja.

Pagmyc moucka ([om.) 0 = aBTO, 3 paguyca 0
BapuOTrPaMMHI.

3epno I'CY (Ior.) st BOCIIPOU3BOAUMOCTH. 0 = 0
CIIy4auHo.

[Tone BecoB mekynacTepulanuu  Beca wt u3 uactpymerrta 1.05, Her

(Oom.) Heo0Os3aTeIbHO.

Brerxogbl 3TO pacTpel mo anHcamb6nio. CpemHee (E-type) moxoxke Ha KpuruHr. CTaHOapTHOe
OTKJIOHEHHUE I10Ka3hIBaeT HEONPENeJIEHHOCTh, Majyl0 y CKBaXXUH U OOJILIIYI0O BOAJIM OT HUX.
KeauTtunu P10, P50, P90 ouepunBaioT BEPOSTHLIU OUana30H, a BepoaATHOCTH NPeBBIMIEeHUs IIPU
3aJlaHHOM IIOpOTe JaéT HelapaMeTPUYeCKylo ajlbTepHATUBY KapTe U3 UHCTPYMEeHTa BEPOSTHOCTH.
Bpemsi pacTéT c pa3MepoM TpHOa M KOJIHMYECTBOM pealu3alluii, I09TOMY HadMHANTe C rpy0oi
STYEUKH.
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Ecnu maHHBIE CTYIIIEHE HEPABHOMEPHO, IIOJaNTe I10Jie BeCcoB wt 13 nHCcTpyMeHTa 1.05 [leKnacTrepu3anusi.
Torma HOpMasbHO-OanIbHOE HpeoOpa3oBaHWE CTPOUT (QYHKIMIO paclpenesieHusT C BecaMu, H
TUCTOrpaMMa aHcaMO0JIs He IIEPEKOIIeHa B CTOPOHY IIepepa3BeflaHHbIX O0TaTHX YYaCTKOB.

Buabl KPUTHHIa: KAKOH BBIOPATh

ITom CIOBOM «KPUTHUHT» B IJIaTMHE CKPBHITO CEMENCTBO METOMOOB, X BBEIOOP MeEXKOy HHUMHU BJIHSIET
Ha pe3ynbTaT CHUJIBHEE, YeM TOHKas HACTPOMKa BapuorpaMMEI. Bce BUOBI peIlaloT OOHY U Ty Ke
CUCTEMY YpaBHEHHUM C KOBapHaIlMSIMKU M3 BAapUOTPAMMEI. Pa3snu4yaioTCs OHM TeM, YTO CUMTAETCS
M3BECTHBEIM PO CpedHee II0ojie ¥ YTO MMEHHO OLIEHWBAETCS - TOYKA, OJIOK MM BEPOSTHOCTL. JTa
riaBa 0630pHas. [TapamMeTphl KaXKa0Tr0 MHCTPYMEHTAa ONKMCAaHbl B CBOMX I'JIaBaX.

IIpocrou kpurunr (SK) mpepmnosaraer, 94To CpefHee IIOJsi U3BECTHO 3apaHee M IMOCTOSIHHO II0
rIomtaay. BOmu3nu CKBaXKWH OIleHKa CIIeAyeT JaHHBIM, 10 Mepe yOaleHUs CTATUBAeTCS K 3aJaHHOMY
cpenuemy. BepuTe ero, Korja cpemHee MOATBEPKAEHO CTAaTUCTUKOM I10 ITPEICTaBUTEIILHOM BEIOOPKE
TOTO XK€ JOMeHa, CpefHee «Ha IJjla3» YBOOUT BCce Hemopa3lOypeHHBIE Kpas B CTOPOHY OIIUOKH.
BxmtouaeTtcst BeibopoM Tuna B 2D Kriging.

OpouHapubiid kpuruar (OK) cpemHero He 3HaeT W OIEHHBAET €ro JIOKAJIbHO B KaxKOoH
OKPECTHOCTH - 3a 3TO OTBedaeT OONIOJIHUTEJIbHOe ypaBHEHUE C YCJIOBUEM «CyMMa BeCOB paBHa
emuHuIle». Boamu OT CKBaXKWH OllEHKA TSHETCS K cpemHeMy OnuKaMinedl OKPeCTHOCTH, a He K
rno6aabHOMY. DTO BEIOOD IO YMOTUYaHUIO, U €CJIM He 3HaeTe, C 4Yero HayaTh, HauHute ¢ OK.

KpuruHr c tpeHpgom (ranka cHsaTus TpeHpma B 2D Kriging) - mnsa monelt ¢ 3aKOHOMEPHBIM
pPervoHanbHEIM YKJIOHOM, BpOoO€e KPOBIY Ha MOHOKJIMHAJIM WX KpbIja CKiaagku. [lonmuaoM 1-1 unu
2-u creneHu cHuMaeTcsa MHK, KpuryioTcsa ocTaTK{, TPeHI BO3BpallaeTcs K OolleHKe. [IpaBuiI TyT
OBa. BapmorpaMmy 3amaBaliTe IO OCTaTKaM, M €CIH [0JII CHSATON AUCIIEPCHUM, KOTOPYIO IledaTaeT
IJTaTuH, Majla, TPeHHO He HyXKeH. M He 9KCTpamonupyuTe KBagpaTUUYHBIN TPEHI maneko 3a 00J1ako
CKBaXXWH.

Kpurusr c BHerrHuM apeidom (riaBa 3.02) - Korma TpeHI U3BeCTeH He Kak GpopMyJia, a Kak IoJie,
OyOb TO CTPYKTYpPHAs MOBEPXHOCTh COCEIHETO IIJlacTa, peruoHaabHasi MOOEJb MM CEMCMHUYECKU
aTpuOyT. CxeMa Ta e - perpeccus Ha apeid, KpUruHT OCTAaTKOB, BO3BPAT PETPECCUH.

brnouyHbIi KpuruHr (mapametp guckpetusanuu B 2D Kriging) oienunBaeTr cpenuee mo GIIOKY,
a He 3HAYeHHe B Touke. [IpaBas YaCThb CHCTEMBI YCPEOHSETCS M0 OUCKPEeTU3aIluM, TUCIIePCHS
oImuOKH TTafaeT, BEIOPOCH racaTcs. bepuTe ero s moacuéTa 3amacoB II0 CeTKe 0JIOKOB M IIOMHUTE
mpo addekT HocuTens - rpun OJIOYHOTO KPUTHMHIA 3aKOHOMEPHO TIJjlaXke TOYEYHOTO, CPaBHHUBATH
comepxkaHue IMPOoOH U cofepzkKaHue 6JI0Ka HAIIPSIMYIO HEIb3s.

WUHOUKaTOPHLIM KpuruHr (riasa 3.01) - gias KaTeropui, TO eCTb OIS MHUHTHIIA, (Palluu, 30HEI
3amelnenusi. Kateropusi npeBpaiaetrcss B uHgukatop 0/1, kpuryercst ooeraaeiM OK, pesynbrat -
BEPOSTHOCTH KJIacCca B TOYKe, IIOPOTOM K3 He€ MI0JIy4aloT JOMeHE. BapuorpaMMa HHOUKAaTOPOB CBOS
1 OOBIYHO KOpPOYe BapUOTPAMMEI COEePXKAHUS.

I'ayccoBa cumynsanus (rnaBa 3.00) - He KPpUTHHT, a €ro AOIoIHeHne. BMecTo ogHOM CriiakeHHOHU
IIOBEPXHOCTH OHa [OaéT aHcaMOJIb PABHOBEPOSTHBHIX IIEPIIaBLIX peanu3alluii, U3 KOTOPOTO
HEOoIpenenéHHOCTh BUOHA HAIPSIMYIO.

IIImapraaka

3amaya Bun I'me BkIIt0O4aeTcs
YHuBepcanbHEY coy4dal, ctapt OppuHapsbl (OK) 2D Kriging, Tun o

0001 3amayu YMOTYaHUIO

IaHHBEIX MHOTO, CpefHee ITpocToit (SK) 2D Kriging, Tun SK + cpenaee
moMeHa 060CHOBaHO

Kposnsa unu nogoisa ¢ C TpeHOOM 2D Kriging, cHsiTUE TpeHOa

pPernoHaJIbHBIM YKIJIOHOM
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3agada Bun I'me BKJIIO4WaeTcs

TpeHn n3BeCTeH KakK pacTp C BHemHUM apelidoMm rnasa 3.02

3armacsl 1o ceTke OJI0KOB BrnouHbIl 2D Kriging, ouckpeTu3anums
MuHTHUII, 3aMeEIIeHNE, NHOUKaTOPHBIN riaasa 3.01

KaTeropuu

O1eHKa HEOMMPEeNenEéHHOCTH Cumynsuusa SGS rnaBa 3.06

OKpeCcTHOCTh HOMCKa 00Iasi [Ojid BCeX BUAOB KPUTHMHTA. BOJBIMMHCTBO IIPOOIEeM CHUMAIOT TPHU
IIpaBuia.

Paguyc OepyT mopsimKa paguyca BapuoTrpaMMEI, MAaKCHUMYM COCeHded mepzkaT B mpemenax 12-16, a
QHU30TPOIINIO OKPECTHOCTH COTJIaCyIOT C aHM30TPOIIMEN BapuOTrpaMMbl U3 BapUOTPaMMHOU KapTHI.

PaBHBIE PacCTOSIHHSI Ha rPaHHIle 0TOOpa

Ha mpaBuIbHOM CeTH 3aMepPOB y3€eJI OIIeHKH YaCcTO OKAa3bIBAETCS PABHOYHOAJIEH CPa3y OT HECKOJIBKUX
mpob6. Cocemelt OepETCsI CTOIBKO, CKOJIPKO 3agaHO MaKCHMyMOM, ¥ T'paHHIla OTOOpa pacceKaer
TPYINYy PAaBHBIX PACCTOSTHUM - MECTO OMHO, TPETEHIEHTOB HECKOIIBKO.

BriGop MAéT IO caMMM IOaHHBIM - MeEHbIIas KoopAauHata X, NPHU PaBHBIX X MeEHbIIas Y, IpHU
COBIIAZIECHUU U N0 HeW MeHbIllee 3HadyeHuMe. Koy BhIOpaH TaK HaMEpPeHHO, IIOTOMY 4YTO OH He
3aBHUCHUT OT TOTO, B KAKOM IOPSAAKe MPOOLI 3allCaHbl BO BXOJHOM cjioe. TOT Ke CJI0M, COXpPaHEHHBIN
B OIPYTOM IOPAOKe, JAaeT Ty Ke KapTy. [lopsamoK ypaBHEHUN B CUCTEMe IIPUBOOUTCS K ODHOMY BUIY
10 TOMY XK€ KJIIO4y U 110 TOU XKe IIPUYMHE.

[lepecTaHoBKa ypaBHEHHN MaTeMaTU4YeCKU HUYEr0 He MeHSeT, HO apudMeTHKa C IIJIaBaloIlei
TOYKOM He acCoIlMaTUBHA, U IIOCTIeqHYE pa3psAnbl pacXomuauck Onl. [TpakKTU4YeCKuUil CMBICH ITPOCTOM.
OTMeTKM Ha KapTe 6oybllle He 3aBUCAT OT IOpPAOKaA CTPOK. DKCIOPT TOro ke Habopa u3 6ashl C
[PyTro# COPTUPOBKOW, O0BE[UHEHUE CIIOEB B APYrOM NOPsAKE, MOBTOPHAs BHIIPY3Ka - HUYTO U3
9TOr0 KapTy HE MEHSseT.

Korga cucrema He pellaeTrcs

Cucrema KpuruHra OblBaeT BEIPOXKIeHHON. OObIYHbEIE IPUYUHEL - COBIIafal0IIMe IPOOLl C Pa3HBIMU
3HAYEHUSAMH, HYJIEBOM HArTeT M BapuorpaMma, Ipu KOTOPOM MaTpulla TepseT 0O0yCIIOBIIEHHOCTE. B
TaKOM y3Jie olleHKa 0epeTcs 3allaCHBEIM CIIOCO00M, II0 OOpaTHEIM PACCTOSHUSIM [0 TeX XKe cocefel,
a OUcnepcusi NpUHUMaeTCs HaubOoJIbIlle BO3MOXKHOM.

9To MMEHHO 3allac, a He KPUTHHT, ¥ KapTa CTaHOAPTHOM OIMMOKM B TAaKUX SYEHKaX 3aBHIIIEHA.
I[To3aTOMYy MHCTPYMEHT IIEPEYUCIIAET UX B XKypHaJie, KOJIMYEeCTBO SUYEEK U NOJTI0 OIeHEHHOH IIJIOIIaaH.
EnuHHUYHBIE SYEHKH UOYT COOOIIeHreM, MO OT IPOIIeHTa U BHIIIE - IpenylIpexaenneM. [I0sBHUIOChH
mpeaynpexaeHne - CMOTPETh HaZlo He Ha KapTy, a Ha BapuorpaMMy ¥ Ha COBIIAQAAIOIINe TPOOHI.

3.07 IIITOTHOCTH O 3aMepaM (mepeMeHHasi OIopa)

NHCTPYMEHT CTPOUT KapTy IIJIOTHOCTH, TAe 3aMep 3afaH He TOYKOM, a HOCUTEJEeM KOHEUHOTO
pa3Mepa - TOYKOM C CUTMOM HEONPENEeIEHHOCTH, OTPE3KOM JTUHUU (KOPUOOPOM IOJIYIITUPUHEI) WU
nonuroHoM. EnuHuYHaa Macca 3aMepa pa3Mas3blBaeTcs 110 CBOeMY HOCUTeN0. Macca coxpaHsieTcs,
a IUIOTHOCTh oOOpaTHa MJIoIIafgyd HOCHUTENS, II03TOMY TpyOble IIPUBSI3KKM CaMOOCIabISIOTCS
reoMeTpuYecKu, 0e3 MOpPoOroB U (UILTPOB. IDTO OIEHKA IIJIOTHOCTH (CKOJLKO W Tfe), a He
WHTEPIONAINA 3HAaYEeHUA - OJId 3HA4YeHUN OCTAETCs KPUT'WMHT.

Tun reoMeTpuu OOWH Ha 3amyck. CMeIaTh TOYKHU, IMHUU U TTOJTUTOHB MOXKHO Cepued 3amyCKOB B
oauH pacTp (pexkuM JomuckiBauus). [1o KaxkmoMy THITY Macca pPacKJlagbIBaeTCs IIO-CBOEMY:

* To4ka - rayCCOBO IISITHO C CUTMOM M3 TOJIST TOYHOCTH, 00pe3Ka Ha TPH CUTMHL. CUTrMa HUXKE
TOJIyTUYeNKHY IIOOHUMAETCS [0 IIOJIyTUYelKH.
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» JIMHUA - KOPUOOP MATKUX Kpa€eB. [IoNMunmHuS YIUIOTHSIETCS, Macca OeIUTCA 110 OInHe, KaXaas
IOOTOYKa 3TO IayCccoB Npodunb ¢ curMmoun-nonymupunoi. ITomsa from m/to m BeIpe3aioT
UHTEepBasl 10 TUHENHON NPUBSI3KeE.

* TTonUroH - Macca OeJUTCS IO IUIOIIAaA¥ paBHOMepHO 1100, B Ja3sUMETPUUYECKOM DexXUMe,
IIPONIOPLIMOHATbHO BCIIOMOTraTEILHOMY pacTpy (HaceseHue, 3acTpoiika). [Ipu nmyctom pactpe
BHYTPU IIOJIUTOHA - OTKAT Ha paBHOMEPHOE.

BbIixog M nHBapHaHT

OCHOBHOU BEIXOJ - TPEXKaHANLHEIM pacTp. KaHan 1 - IJIOTHOCTE B Macce Ha KM? (He 3aBUCHUT OT
pa3mepa stueriku). Kananbl 2 u 3 cinykeOHbIe (Xm-0 1 m), YTOOBI IOIMCHIBAHNE CEPUSIMU B KapTa
3¢ PeKTUBHOM CUTMEI OCTaBaJIUCh TOUHEIMU. HeoOsa3aTebHEIM BTOPOU pacTp - CpefHeB3BellIeHHas
curmMa mo siuedike, kKaprta 3¢pdekTuBHOM TOoyHOCTH. OHA OTHENAET IUIOTHOCTb, 00ECIEeYEeHHYIO
TOYHBIMHM IIPUBS3KaMH, OT pa3Ma3aHHOHW, U 3TO aHAJOr KPUTHMHTOBOM IOUCIEPCHUU OIS 3dTaxka
IIJIOTHOCTH.

WHBapuaHT TyT OOWH - UHTETPaJI IJIOTHOCTH TI0 PACTPy PaBeH cCyMMe Macc Bxoma. CuuTaeTcst Bcerga
¥ TIMIIIETCS B XKypHAas. PacxoXxaeHue - MPU3HAK TOTO, YTO HOCUTEJTH BHIIIUTH 3a 00/1aCTh, a TOBETIEHUE
3aJaéT MepekIIIoYaTenb Kpast (HOHOPMUPOBATH BHYTPH MJIM ITOTEPSATH MAcCy C IPENYIPEXIECHUEM).

Kak uurarthb

[ImoTHOCTE HMOKa3bIBaET, I'Oe CTyIIAIOTCS 3aMephl C y4YETOM KX HAAEXKHOCTH. TodHas IpHUBSA3Ka
OaéT KOMIIaKTHOe MATHO, Tpybas - pa3aMbeIiToe U HU3Koe. [To kKapTe 3 GHEeKTUBHON CUTMBI BUIHO, T
IUIOTHOCTh HaOpaHa TOYHHEIMU HOCUTEJISIMHU, a I'le pa3Ma3aHHBIMU - TaM IOBEPUS MEHbIIIE.

[TapameTp Yro 3amaér ITo ymonmuaHu1o

3amepH

ITone macchl
IIone TouHOCTHU

ToukH, TUHUY HUIIN IIOJIUTOHEI
(oguH THI).

Macca o6BexKTa.

Curma TOYKHU HUJIN
MMOJIyIINPUHA JIMHUH.

1
CUrMa I10 YMOJI9YaHHUIO

Pa3mep ssueliku, M IlTar ceTkH. 50

O6mnacTs OKCTEeHT. IO CJIOIO

Hocurens 3a KpaeM IToHOPMUPOBATH BHYTPU WU OIOHOPMHUPOBATH
IOTEPATH Maccy.

CurMma 1o ymosdanuto (Iom.) Korpa none TodHOCTH IIYCTO. nonysdeunka

from m /to m (Horr.) Bripe3ka mHTepBaila JIUHUU. BCS JIMHUS

Bcnoowm. pactp (Horm.)
HormrcaTk B pacTtp ([do.)

I[TnoTHOCTDL

OdbdexkTrBHASA cUrmMa

HasuMeTpHus OJid IOIUTOHOB.
Cy1iecTByOIINM’
TPEXKaHANLHLIN pacTp.
TpéxkaHalbHEIHN PacTp
(IIOTHOCTE, 2M-0, Xm).

KapTa addpeKkTuBHOM TOUYHOCTU

(Heobs13aTEeNIbHO).

OkHO «KapTa IJIOTHOCTH» (XKHBOHU MPEIIPOCMOTP)

JIu1IoM WHCTPYMEHTa CIyXKUT oTaenbHoe oKHO Kapra mmoTrHocTH Ha maHenu Isoliner. Cnesa

3a[al0TCs CJIOM U IOJIsA, CIIpaBa MAET IPEANPOCMOTP Ha rpy0oil CEeTKe.

I[TpegmpocMOTP CYUTAETCS 3a MUJIIUCEKYHIH,
n3o00paxkeHue cpaldy, a He I0Cie 3alycka. BHU3Y MOCTOSHHO MOKa3aH MHBApPMAHT - Macca BXOa,

MacCCa Ha CeTKe U O07Jid, IIOTEePAHHasA Ha Kpalo.

Kuonka [deMo co3maéT yueOHBIM Habop uHcTtpyMeHToM 3.08. KHonka 3anucarh pacTp 3alycKaer

MO3TOMY CHUTMa ¥ pa3Mep SYEeWKH MEeHSIOT

MIOIHBIM PacyéT TeM ke anroputMoM 3.07 u KiIame€T pe3ynabTaT Ha KapTy y2Ke OJeThIM.
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Ha KapTy moxKaTcs IICEBAOLBET C ITPO3PaYHBIMU HYISIMU, U30JIMHUU IIJIOTHOCTU U CII0M 9pDeKTUBHOMK
CUTMBI KaK KapTa pmoBepusi. ®opma Processing ocTaé€rcsi O Momeniel M HaKeTHHIX ITPOTOHOB,
pe3ynbTaT y HUX TOT XKe.

3.08 IIpuMmep OJisi IJIOTHOCTH (OeMO0)

HHCTPYMEHT CcO3maéT CUHTeTHYeCcKud HaOop mns 3.07 ¢ u3BECTHOM CyMMapHOM MacCOM, YTOOBI
WHBApPUAHT MOXKHO OBIJIO IPOBEPUTH CYETOM. [leMo BEHIOAET YeTripe Habopa.

IecsaTh TOYEK C pa3HBEIMU CUTMaMU, OT OoJiel S4elKy OO KpynHEX, Macca 500. [IBe TUHUM MacCou
200, y omHOM BhIpe3aH MHTepBaa nojasaMu from m u to m. JIBa monurona maccou 300, omuH U3 HUX
nomd masuMeTpuio. BcnoMorartenbHbId pactp. MToro macca 1000.

ITporornute 3.07 Ha cJ0e TOYEK, W UHTETrpas IJIOTHOCTU B XypHayle gonxkeH gaTte 500, Ha TUHUAX
200, va monuronax 300. [Tons crnoes - mass, prec, from_m, to_m.

[Tapametp Yro 3amaér ITo ymomyauuio
O6mnacTh (9KCTEHT) I'paHUIIEI TeHEPAILUH. -

fAdgelika BCIIOM. pacTpa, M [llar BcmoMmoraTtensHOro pactpa. 50

3epuo I'CY (Hor.) [ToBTOPsSIEMOCTHL IPUMEPA. 1

IHeMOo-TOYKY / TUHUU [/ TIOJITUTOHEL TPHU CJI0ST 3aMEepPOB. -

Bcnowm. pactp Pactp onsa masumeTtpumn. -

[NonuEM epedYeHb IOJIEU BEIXOOHEIX CJIOEB - B npuiaoxeHuu IlnorHOCTh (meMo) (pa3gen «Iloms
OeMO-CJIOEB» B KOHIle PyKOBOLCTBA).

4. Pa3pe3

4.01 Pa3pe3 1m0 TUHHHA

UuctpymMeHT Pa3pe3 mo JIMHHUHM CTPOUT Ie0JIOTMYECKUH pa3pe3 u3 Habopa MOBEPXHOCTEU. ITO
He TpPOCTO KpHBas Npoduasg, a IJIacThl KaK 3ajiuThle II0OJIOCHI MEXKOYy KPOBJIENM U IIONOILIBOM.
IToBepxXHOCTM OOBIYHO MOIYYAIOT KPUTHUHTOM, & MHCTPYMEHT cOOMpPAaET UX B pa3pe3 BHOJIb 3aJaHHON
TIMHUY.

HNucTpyMeHT cTouT B rpynmne Pa3pe3 u paboTaeT Kak nmocrobpaboTka TOTOBHIX pacTpoB. CBoOH!
KPUTUHT OH He BHITIOJIHSIET.

Kak 3amaroTcsi 1iacTbl

[ToBepxHOCTU TOJAIOTCS COUCKOM M YIOPSAOOYMBAKIOTCSA CBEPXy BHU3 - KPOBJIS, IIOOOIIBA, IIPU
HeoOXOIUMOCTH ClleAyIomias KPOBId U Tak fJajee. [17macTh CTPOSTCS Kak MOJIOCH MeXKIY COCeTHUMU
IIOBEPXHOCTSAMHU, NO3TOMY U3 N IOBEPXHOCTEHW Iony4daeTca N MHHYC OOWH mjacT. [Ij1g OmHOTO
IjlacTa JOCTATOYHO OBYX IIOBEPXHOCTEM, KPOBIU M IIOAOIIBHL. /IS Ia4YK{ IIJIaCTOB moOaBIsgUTe
IIOBEPXHOCTH 110 NOPSAAKY 3aneranus. OgHa I0BEPXHOCTh TOXKE NONyCTUMa, 9TO pa3pes 10 pensedy
0e3 IJ1acToB, CM. CIeAyIoIul pa3gel.

Pa3pe3 mo OHOM MOBEPXHOCTH

OmHa ITOBEPXHOCTH 3TO 3aKOHHBIM chy4dai, a He omwumbka. [ImacToB mpu Hel He OymeT IIo
ompeneneHnuIo, 3aTO CTPOSITCA JNHUHUS penbeda, paMKa, OCHU C OTMETKaMHU, YIJIOBble TOYKH U
ompepesieHue paspes3a. C 9TOro reoJoruYecKuil pa3pe3 OObLIYHO U HaunHaeTcs. CHavana Tpoguib
o LIMP, roBepx Hero nepecedeHus C IJIaHOBOU IreojioTuel nHCTpyMeHTOM 4.05, a reosorus BHU3
pHcyeTcs Bpy4HYIO.
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IMonoce! mwiactoB u 3a6op 3D B TaKOM IIPOTOHE HE CTPOSITCS, U CJIOM [OJI HUX HE CO3OAI0TCS BOBCE.
ITycToii cnoii B MPOEKTE BRHITJISOUT IIOJIOMKOM, XOTS BCE IIOCTPOEHO BEPHO, II03TOMY €TI0 JIy4llle He
co37aBaTh, YeM CO37aBaTh U NPSATATh.

Penbed BeIXOOUT cimoeM JIMHMHM MOBEPXHOCTEH Ha YepTezke. 3aJaiiTe eMy CBOU CTU/Ib JTUHUU U
MIOAIINCH, YEPTEK N00GOPMIILETCI IOBEPX 3TOTO CJIOS.

Hwu3 paMKu B TAKOM pa3pes3e 3aJlaBaliTe OTMETKOM B IOMIOTHUTENbHLIX ITapaMeTpax. be3 Heé paMka
OXBaThIBaA€T HJAaHHBIE BIIJIOTHYIO, C HeOOJIbIIIUM OTCTYIIOM, 1 PHUCOBATHE 110N peﬂbe(l)OM Herpge. OTrmMeTKa
YYUTBIBAETCA OO0 pacqéTa BEPTUKAJIBHOTO MacmTa6a, II0O3TOMY B pPE€XHKWME€ OTHOIIEHUA I‘aﬁapI/ITOB
YepTEXK BHIXOOUT B MaciTabe MMEHHO TOM PaMKM, KOTOPYIO BH yBuauTe. OTMETKa BBHIIIE MTaHHBIX
UTHOPUPYETCS, 9TO HU3 PaMKH, a He oOpe3Ka CBepPXY.

Bepx paMKu 3afaéTcs TakK XKe U II0 TOH ke ImpuuyuHe. YepTEéxK YacTO MPOMOJIKAIOT BBEPX, YTOOEI
BOLIJIN YCThsA CKBA2KMH, OTMETKHMN YPOBHS BOIOBI UJIX IIOOIINMCH, KOTOPHIX Cpean CaMux HOBerHOCTeﬁ
HeT. Bepx HUXKe HM3a OTBEPraeTCs - paMKa BEIBEPHYJIach OBl HaU3HAHKY.

BmecTe ¢ paMKoOil 3afjaliTe ¥ Iar OTMETOK Ha oOcsX. [Io yMom4YaHWIO MOANMNCU BHIOMpAIOTCH
OKPYTJIEHHBIMY YHCJIAMHU T10 UX KOJIMYECTBY, W 9TO yOOOHO, ITOKAa paMKa caMa Io JaHHBIM. Korpa
paMKa 3amaHa 4ucjIaM¥, IIOOIHMCHU X04YeTcsl TeMu ke umcnamu. lllar B gBa MeTpa IpH paMKe OT
CTa IMATUOEeCATH OO0 CTa CeMHUuuecCdaTu JIaéT POBHO T€ OTMETKH, KOTOPHEIE OKHNIOaelllb YBUIOETh. Honpb
BO3BpalllaeT aBTOMaTUYEeCKUM BLIOOD.

CBsI3Ka mmojie3Ha Ha CepHnu pa3pe30BsB. OpuHakoBas PaMKa ¥ OOUHAKOBEIE ITOOITNCH IIO3BOJIAIOT KJIIaCTh
YepTexXKHu psaAgoM Ha JINCT 6e3 IIOOTOHKH.

ITopsimOK IHOBEPXHOCTEH 3aJaéT JepeBo CII0EB

9To TrnaBHOE, YTO HYXKHO 3HAThb IIPO MHCTPYMEHT. [IOpSOK MMOBEPXHOCTEM HEe BTOPOCTEMNEHHas
meTanb opOPMIIEHUSI, a UCXOOHBEIe MaHHBIE HapaBHE C CAMHUMHM rpugaMu. MMeHHO OH OImpemenserT,
Kakad II0JIoca 4Yel IIJIacT.

ITo YMOJIYaHHUIO ITOPAOOK 6epéTCH U3 gepesa CIIOEB IIPOEKTa, CBEPXY BHU3, POBHO KadK IIOKAd3aHO
B nma"Henu Caom. UTo BUOWTE B IIAHEIH, TO U IIOJIY4YHUTE Ha 4YepTexkKe. OTMETKH B MYJIBTHCEJIEKTE
3a4al0T, KaKHe IIOBEPXHOCTHU Y4aCTBYIOT, HO HE B KaKOM OHHU IMOPAOKE.

OTcioma mpocrtoe mnpaBwio paboTel. IIpexpe deM CTPOUTH pa3pes3, Pa3fIOKUTE IIOBEPXHOCTH B
TaHesyiu CJI0EB IO 3ajieraHuio, KPOBJII BepXHEU BMellalolleidl BBepXy, IOMOIIBAa HUXKHEUW BHU3Y.
[lepeTamuTte CJIOU MEIIIBIO, €CIIM OHU PACHOJIOKEHHI B IIPOM3BOJILHOM IMOPSOKE. JTO 3aWMET
IMOJIMUHYTHL 1 ©30aBUT OT pa3bopa pe3ynbTarTa.

Ecnu mopsimok HapylleH, MHCTPYMEHT He BHImAcT omubkKy. OH IIOCTPOUT IIOJIOCEI MEXOY TeMH
rapaMu, KOTOpPHEIE BEI eMy Aaiu. YacTh Imap OKaXKeTCs IePeBEPHYTOM, Y HUX ITO[I0IIIBA BHIIIIE KPOBJIH,
TakKue I0JIOCH O0TOPACHBAIOTCSA MoJidya. BHeIIHe 3TO BHITISAUT Tak. [11acTOB Ha YepTeke MEHBIIIE,
YyeM OXKH[AJIoCh, UNIM OHU JieKaT B HeIpaBmonomgoOHOM IIO0CIefoBaTENNbHOCTH. YBHUOEIU TaKoe -
IIEPBLIM [IEJIOM ITPOBEPHTE MOPANOK B AHEJIU CJIOEB, a HE TapaMeTPhl KPUTHHTA.

Korpa mopspmok B [OepeBe IO KaKMM-TO NpHUYMHAM He TOOUTCS, CHUMHUTe ranoudky Ilopsmok
IIOBEePXHOCTEeH M3 JepeBa CJI0éB mpoekTa. Torga Mmopsmok 0epéTcs uM3 MOCIem0BaTeIbLHOCTH
OTMETOK B CIMCKe, KaK B IPexKHUX Bepcusx. CIou, KOTOPHIX HET B lepeBe mpoeKTa (moOaBiIeHHbIE
daiimoM mpssMo B BUOXKETE), YXOOAT B KOHEI] CIIMCKAa, COXPaHsIs B3aUMHBIN ITOPSIIOK.

T'enepaTtop mpumepa (4.10) caM packKilagblBaeT IIIEeCTb IIOBEPXHOCTEM B JepeBe II0 3ajleraHUIo,
[I09TOMY Ha [AeMO-JaHHBIX HUYero epeKyaablBaTh He HYKHO.

BbpIxoabl

YepTék paspesa 3TO MOJUTOHBI B OCSX PACCTOSHUE BIOOIL JUHWU U BBICOTA. BEICOTY MOXKHO
PacTsSHYTb BEPTUKANILHEIM IPeyBeInYeHreM, YTOOR TOHKUE IIIaCThHl YUTAIUCh. DTOT CIIOW KIamyT
B MaKeT [IeYaTH KaK TOTOBHIH pa3pe3. CucTeMa KOOPOUHAT y HETro YCJIOBHAS, PACCTOsSIHUE U BLICOTA
B eOUHUIIAX KapPTHI.
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JIMHUY TTOBEPXHOCTEH 9TO KaxX[as MoJaHHas MOBEPXHOCTb OTHOEIbHON JIMHUEH B 0CSAX YepTexka, C
MIONIIMH Sec, sec_id, num 1 name. Pa3puiBE 110 OTCYTCTBUIO MaHHEIX COXPaHSOTCA. IIpu paboTe
C IIJIaCTaMH CJIOM HeoOsi3aTesieH, KPOBJIS M IIOMOIIBAa M TaK BUOHBI KaK Kpas IIOJIOC, HO C HHUM
JIMHUIO KPOBJIM MOXKHO IIOOIINCATE U OPOPMUTE OTAEILHO OT 3aJIUBKH. [IpH OOHOI IOBEPXHOCTH 3TO
eOWHCTBEHHEIH CIO0M C penbedoM.

3abop 3D 3TO Te XxKe MOJIOCH], HO KaK BepTUKalbHEIe CTeHKH PolygonZ B peanbHBIX KOOpauHaTax. Mx
cMoTpsAT B 3D Map View psiioM C ITOBEPXHOCTSIMHU KPUTHHTa. ' pun 3amaéTcs penbedoMm, a CTeHKHU
pa3pesa II0Ka3bIBAlOT IIJIaCTHl B IPOCTPAHCTBE.

BepTUKaIbHBIH MacuITa0

TopusoHTanb pas3pes3a (OJIMHaA TUHUKU) U BEpPTUKaNb (OEeCATKU METPOB IIJIaCTOB) HECOIIOCTaABUMHEI,
mo9TOMy 0€e3 pacTsIKEHHUS II0 BLICOTE YEPTEXK BBITJIAOUT IIOCKUM. MacmTabd 3amaéTcs TpeMs
cnocobamu.

PexuMm oTHOommeHHe MacmTa6oB I':B (1:N) sTo mpuBLIYHAS YepTEKHas 3amuchb. 3HadeHune 50
o3Hauaet [':B = 1:50, To eCcTh BEpPTHKAJIFHEIN MaclITab KPyIHEEe TOPU30HTAIBHOTO B IIATHAECIT Pas.
Tak 3apatoT MaciTab Ha KaTHMHEIX pa3pes3ax, Tode TOPU30HTalbh UAET KUIOMEeTPaMu, a MOITHOCTH
U3MEPSIOTCS MeTpaMu. MHOKHUTEINDb PacTsIXKeHus paBeH N.

PeXyM MHOZKHTEJIb 3TO TO XK€ YHUCJIO, TOOAHHOE HANPsAIMYI0, 6e3 4epTEKHONU (HOPMYITUPOBKH.

PexxuMm oTtHOmieHHe I':B (mmpuHA:BBICOTA UYepTexka) paboTaeT oT rabapuToB. BEl 3amaéTe
ZKeJjlaeMoOe OTHOIIIeHre IIMPUHEI JINCTa K BEICOTE, HAalIpUMEDP 10, d MHOXKHUTEJIb MHCTPYMEHT CHUTAEeT
caM, IO OJWHEe JTMHUKW M pa3Maxy BHICOT. YOoOeH, KOTrma BaXXHO BIHCATh pa3pe3 B JIMCT, a He
BLIOEpPIKaTh 3adaHHBIN MacITad.

®aKTUUYECKUN MHOXKUTEIb IedaTaeTCs B XKypHas. s TOYHOTO HaJOXKEHWS CJIOEB OH [OJIXKEH
COBIIafiaTh y pa3pes3a, CKBaxKUH M cocTaBa. B pexume I':B paspes3 (4.01) BuguT Bech pa3pe3 IO
BeIcoTe. CxBaxkuHbl (4.02) OepyT MHOXKUTEJb U3 OIpefeNieHus U coBMeIraioTcs camu. CocraB
(4.03) cumTaeT OTHOLIEHUWE IO OOHOMY IIJIacTy, IIO3TOMY OJI HAJIOXKEHUS BO3BMUTE MHOXKHUTEIID,
HanedataHHbIM 4.01, u 3apmaniTe ero B 4.03 B pexXuMe MHOXKHTEIb.

HeckonbKo pa3pe30B 3a OOJUH IIPOroHn

ITo yMOT49aHUIO UHCTPYMEHT CTPOUT Pa3pe3 Mo KaXKO0W TUHUM CJI0ST. ITO OOBIYHBIN PEKUM PAbOTHI.
JIuHeUHHIH CclIoM ¢ mpoduiasaMu oOpabaThHIBaeTCs IIeJIMKOM, 3allyCKaTh WHCTPYMEHT II0 pa3y Ha
JIMHUIO He HyKHO. ECyiu HyXKHHBI He BCe TUHWH, BHIOEJINTE HYKHBIE Ha KapTe U BKIOUYuTe TOMBKO
BbIlle/IeHHbIE 00BEKTHI ¥ TapaMeTpa JuHuu. CHsITas rajoyka Pa3pes mo KaxKIoH JIMHUH CJI0S
BO3BpalllaeT MpeXXHee MoBeAeHWe, pa3pes Mo MEPBOM JTUHUH.

Bce pa3pesnl OMafaoT B OOWH KOMIUIEKT CJIOEB U PA3/IMYAlOTCS aTpuOyTaMu, a He OTAEeIbHBIMU
CJIOSIMH Ha KaXXObIH CTBOP. Tak UX ymoOHO MOAMKUCHBATE U (DUILTPOBATh BEIPAXKEHUEM, a CTUJIH He
MIPUXOOUTCS Ha3HA4YaTh 3aHOBO. MiMst pa3pe3a 6epéTcst U3 IMOJIst TUHEHHOTO CJI0sI, €CJIK OHO 3a[laHO
mapaMeTpoM ITojie UMeHH pa3pe3a, HHadye pa3pe3bl HyMePYITCS 110 TOPSIKY.

Ha yepTexke pa3pes3sl pa3BOASTCS PACKIIagKOH B 00l 4epTEXKHOM cucTemMe KoopauHaT. CTOMKOH
CBepxXy BHH3 CTaBUT UX OOWH MHOO OPYTHM C OOIIMM HYJIEM PACCTOSHHM, W JIEBBHIH Kpail y BCexX
coBIamaeT. B psim cjeBa HampaBO CTaBUT UX 00K O OOK C 00Iieil OTMETKOM BBICOTHI, TOT'Ta
IITKaJjia BEICOT CKBO3HAs IJIs Bcero nucTa. CeTKoM coyeTaeT oba IpaBuiia, CTPOKA MEPKUT OOIIyI0
OTMETKY, CTO0EI - 00N HOJIb PACCTOSHUM, a KOJIMYECTBO CTOJIONOB 3aa€TCSA B HOMIOTHUTEIbHBIX
nmapameTtpax. [llar peméTku 6epETCcs OT CaMOro KPYIIHOTO YepTezka ILII0C 3a30P, ITI03TOMY YePTeXRU
He MepeceKaroTcs, Kak OBl HU pa3MuYanych OJIMHE CTBOPOB. 3a30p 3amaéTcs moynel oT rabapuTa,
o ymonganwuio 0.15.

BepTukanbHBIH MaciiTa® Ha BeCh IIPOTOH OOuH. MHaye KOPOTKHM CTBOP M IJIMHHBIN BBIIUIA OBI
B PA3HOM PACTIXKEHWH M CTajli Obl HEeCOIIOCTABHUMELI HAa OOHOM JIMCTEe. B pexuMax OTHOIIEHHUS
MacmTaboB M MHOXKHTEJSI 3TO MPOCTO 3aJaHHOe YKCIIo. B pexkuMme OTHOIIEHUS rabapuToB
MHOXKHUTENIb CUYHUTAeTCsS MO0 CaMOM OIHHHOW JHHMKM W MO o0IlleMy pa3Maxy BBICOT B Habope.
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3a[aHHYI0 IPOMOPIMIO0 TOYHO IMOIy4YaeT CAMBIH IIWPOKUHN YepTEXK, a OCTaJIbHBLIE BHIXOOST BEIIIE
Hero B TOM ke MmacIiiTtabe.

3abop 3D packimankoi He cMmelraeTcsi. OH CTOUT B PeaIbHEIX KOOPAMHATAaX, Kakaas CTeHKA Ha CBOEM
cTBope, u B 3D Map View HaGop pa3pe30B BHITJISAOUT KaK HaCTOSIIUM 3a60p 10 IJIOIIagHu.

ITepBrIl pa3pes Bcermga oaydaeT HyJIeBoe CMellleHre, I03TOMY IIPOTOH II0 OTHOM TUHUY JaET POBHO
TOT K€ YepPTEXK, UTO U PaHbIIe.

IIBeT monoc: CIIPAaBOYHHK II'IaCTOB

ITomocsl mnacToB KpPacCsATCsA 110 UMEeHH KPOBJIHN. bes CIIPaBOYHHKaA IIBET CHUTAETCA OT CaMOI'o KUM€EHH,
OH HE MEHAeTCd MeXKOy IIPOroHaMu, HO OH yCJ’IOBHbIﬁ.

Heob6s13aTenbHbIN Bxoq CIPpaBOYHUK IJIACTOB (Tad/IuIa) feaeT IIBET OCMEBICTIEHHBIM. CITPaBOYHUK
39TO OOBIYHBIM cyo¥M mpoekta, GeoPackage mmu tabmuila Excel, rome Ha KaX[pObli IJIACT ¥ KaXKpoe
MeXOYIUIaCcThe MPUXOOUTCS OOHA CTPOKA CBEPXy BHU3 IO pa3pe3y. O6s3aTelbHBIX KOJIOHOK TPU
- KOII Tejla, HOMEP CBepXy BHU3 M Teyo. LIBeT HeoOs3aTeNleH, HO UMEHHO pagy Hero CIPaBOYHUK
yaIlie BCero U moparoT.

KoloHKa Te10 COOEePKUT CIIOBO «IIJIaCT» UJIU «MeXKOYyIJIaCThe», U 3TO 3aK0H, a He iorazika. BeiBecTu
Teso U3 Koga Henb3d. [InacT AB 1o HallMCaHUIO BRITJISOUT KaK «A 1itoc b», Ho 9To 11eJIbHBIH II71acT,
BHYTPH KOTOpOro nexatT A, b, kopx A-A’ u A’. Mexnynnactbe Bb-B 110 KOOy He BEIBOOUTCS BOBCE,
noToMy 4uTo myiacta b B ciucke HeT, ecTb AB. OnipenensieT Teno reojior, MallliHa He IEPECYUTHEIBAET.

ITopsimok CBepxy BHHU3 OAET CIIPABOYHUKY BTOPYIO CIIOCOOHOCTH - HAXOOUTh TEJI0 MEXKAY HOBYMS
rpanuniamu. Ecnu Ha paspe3e unyTt Kposnu Kpll m Kpllla, To MeXOy HUMU I10 IOPSOKY JIEKUT
mexpynnactee Kpll-Kplll, u nmonoca mony4aeT ero uMs U 1BeT. [In1acTel, KOTOPHIX Ha pa3pese He
0Ka3aJioch, IIOMeYalTCs CEPBHIM, a UX NlepedyeHb leYaTaeTcsl B XKypHaJl, U II0 HeMy Cpa3y BUIHO,
4Yero He XBaTaeT B HaOope IIOBEPXHOCTEN.

HMMeHa CII0E€B pPEIKO COBMAAAIOT C KOJTAaMM [IOCJIOBHO, TIO3TOMY ITOMCK HOET JIECTHUIIEH OT CTPOTOTO
K Tepriumomy. CHavasa mpoOyeTcss TOUHBIM KO, 3aTeM TOT Ke Kof 6e3 y4éTa perucrpa u KpanHux
mpo6enoB, 3aTeM ITPUBEAEHHBIN BUI, TTe CHSAT XBOCT POJIM _top, bottom, kpoena, nopowsa, a JJATMHCKUE
OBOUMHUKY OYKB CJIOZKEHBI B Kupuinuity. [locnenuei mpoOyeTcst Ta XxKe 3anuck 6e3 anoctpodoB. Tak
KpII top HaXOoOuUT KOfm KpII, a A'E top HaXOduT Ab. CTporue maru MAYyT IIEPBLHIMHU, IIO3TOMY €CIIH B
CIIpaBOYHUKE €CTh U AB, M A'E KaK pa3HbIe Tejla, KaXKIBIHM ITOTy4YuT CBOE.

ToTt xKe CIIPABOYHUK l'IO,'E[aéTCH B4.02, u TOrga oJI0CH ¥ KOJIOHKY CKBaXKUH T'OBOPAT Ha OOHOM SA3BIKE
KOIOOB M COBIIQOAIOT IIO IIBETY.

ToToBeIi 0OOpazel] Ajsi BepxHeKaMCKOTO MECTOPOXOEHHS JIeXKUT B Ianke templates BHyTpH
KaTasiora IjlarMHa. 9TO0 36 CTPOK OT IIOKPOBHBEIX OTJIOKEHUM OO HUXKHEN KaMeHHOUW COJHu, C
nBeTaMu u Temamu. ®auil ecTh B OBYX BUOaX, plast reference vkmks.xlsx U plast reference vkmks.csv.
Bo3bpMuTE €ro 3a OCHOBY M IpaBbTe ITO[ CBOE MecTopoxkaeHue. KOTOHKY ToOJIIIA U MpUMedYaHHue
HeoOsi3aTenbHbIe, OHU YMTAIOTCS, HO TOKA He HCIOJIb3YIOTCsI, ¥ OCTaBJIEHH! 101 Oyaylllee pa3BUTHUE.

ATpuOYTHI BHIXOTHBIX C/IOEB

Bce cmom pa3pe3a HecyT OBa OOIIMX IIOJII - S€C C MMeHeM pa3pe3a u sec_id ¢ HOMepom
00beKTa HUCXOOHOM JHMHUH. [0 HUM IIOANMCHIBAIOT 4YEepPTEeXH, (PUIBTPYIOT CJIOM Ha OOWH CTBOP
¥ PaAcKpallnBaloT pa3pe3kl 0-Pa3HoMy.

OmnpepeneHue pa3pes3a - 10 TMHUY Ha KaXKObIH Pa3pes, C UCXOMHOM TeOMeTPHUEHR CTBOPA U TOISIMH,
KOTOpPEIE YHUTAIOT IIOCIIeAYIOIne HHCTPYMEHTHI TPYIIIIEL:

ITone YTo comepXKuUT
sec, sec_id WM pa3pe3a 1 HOMep UCXOOHOU JTUHUM.
vex BepTukanbHOe IIpeyBeIudeHNe YepTexkKa.
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ITone YT0 comepXuUT

step [ITar nukeTaxa, M (BepILINHEL TOMaHOU
BKJIIOYAIOTCS B ITMKETaXX BCeTHa).

zmin, zmax [Irama30H OTMETOK depTexXkKa.

0X, 0y CMelneHre yepTexa B packinagke. Homb y

OIMHOYHOTO pas3pesa.

Pa3pe3 (3D-3ab0p) - BepTuKanbHbie cTeHku MultiPolygonZ Bmomnb cTBOpa, IO OOHOM Ha IJIACT:

Ilone YTo comepxKUT

sec, sec_id HMwms pa3pe3a U HOMep UCXOOHOU JIMHUU.

bed Homep ninacta cBepxy BHHU3.

top, bot HmMmeHa 1TOBEPXHOCTEN KPOBIU U ITOHOIIBHI.

t mean CpepHsisa MOIIHOCTG IJIacTa BOOJIbE CTBOPA, M.

seclen IOnuHa cTBOpa, M.

color LiBeT nytacTa CTPOKOM #RRGGBB, TOT K€, UTO Ha YepTexke.

CTeHKa pexkKeTCsl II0 3BEHbSIM TPACCH, CBOE IIOJIOTHHUIIE Ha 3BEHO, M BCE OHU COOpPaHHI B OOUH
MHOTOYAaCTHBIE 00BeKT. OOHUM KOJIBIIOM CTEHKY OTHOaBaTh Henmb3s. Komblo «Bepx Tyma, HU3
00paTHO» BBEIXOOWUT MJIMHHBLIM M CHUJIbHO HEBBINYKJIBEIM, TPEXMEPHBIE CIEHBI TPUAHTYIUPYIOT TaKoe
BEepoM OT IIEePBOM BEPIIWHBI, U pa3pe3 MoJIydaeTCs OBIPSIBHIM. YeTHIPEXYTOIbHUK 3BEHA IIJIOCKUY
10 TIOCTPOEHUI0, IIOTOMY YTO [BAa COCEIHUX y3Jla 3aal0T BEPTUKAJIbHYIO IIJIOCKOCTh, U 00€ 0TMETKHU
JiexxarT B Hel.

IIBeT mnacTta UAET OBYyMS OyTSAMM Cpa3y, KaTeTOpUAMHU Ha CJioe, KaK Ha dyepTeXe, U IIojeM color
B aTpubyTax. CUMBOJIMKY YHTAIOT HE BCE MOTPEeOUTENH - TPEXMEpPHAasl ClieHa KPAcCHUT IO CBOEMY
paBuily, a moapaguyuky cumBonuka QGIS HepmocTymHa BOBCE, - IIO3TOMY IIBET IIPOAYyOIMPOBAH B
OaHHBIX.

VrioBBI€e TOUKH pa3pe3a HecyT sec U sec_id, num (HoMmep yria), name (uma YI-1, ¥I'-2, ...) u pos
(Bepx unu HU3). Hamnbiie uayT d (IHKeT, M), X U y (KOOpAMHATEL Ha KapTe), az (a3uMyT ClIeQyIoIIero
KomneHa) u label (rotoBas nmopnuce). F'opu30HTaANbHBIE OCH HECYT Sec, sec_id, elev (otmeTKa ocy,
M) u label. TaGauna yrioB HeceT sec, sec_id, kind (Tun ctpoku) u text (comepkuMoe TUYeUKHU).

ITapaMeTpsI
[TapameTp Yro 3amaér ITo ymon4aHuio / COBET
JInaus pa3pesa JInaeninby cnou. 'oguTcsa -

ragodyka ToabkKo
BbIIeJIEHHBIE 00 BHeKThI.
[ToBepXHOCTU CBEPXY BHU3 Crrcok -
PacTpPOB-IIOBEPXHOCTEMH.
Hy>XHO MUHUMYM OBeE.
[TopsAmOK IMOBEPXHOCTEHU U3 IMopsimok 6epeTcs u3 maHenu BKJTIOYEHO
IepeBa CI0EB IIPOEKTa Ciou cBepxy BHU3. CHATas
rajouka BO3BpalllaeT HOPSALOK
OTMETOK B CITHCKE.
Paspe3 mo kaxpou nmuaNU cnosd [lakeTHbIM pexxuMm. CHITas BKJIIOYEHO
rajouka CTPOUT pa3pe3 1o
[IepPBOU JIMHUU.
[Tonne umenu pa3pesa [Tone NUHENHOTO CII04, U3 -
KoToporo 6epércs ums4. Ilycro -
HyMepalus 1o IOoPsSaKy.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET
Packnanka HECKOJIBKUX CTOnKOMH, B psAf UNU CETKOU. CTONKOH

pa3pes30B

[ITar BLIOOPKHM BOOJIEb THHUU Yepes CKOJILKO eauHuIll KapTel O

BepTukanbHBIM MacmTab

6patpb oTcuéT. 0 - To pasmepy
AYEeUKH.

PexXuM: OTHOIIIEHHNE
rabapuToOB, MHOXKUTEIDL HUIIH
oTHoIIeHKWe MacITabos I[':B.

OTHOIIIEHHE l"aGElpI/ITOB

3HaueHue Macirraba OTHOIlIEeHUEe IIUPUHA:BBICOTA, 10
MHOXKUTENb unu N u3 3anucu
1:N.
Cronb61oB B ceTke ([o1.) KonmnuecTBo CTONOIIOB OIS 2
packiIagKu CETKOM.
3a3op MexXOy pa3pe3aMu Iomns oT rabapuTa yepTexka. 0.15
(Dom.)
Bri6opka pacTtpa (Hor.) BunuHelHo unym 6uXKanm. OUIUHENHO
CrnpaBOYHUK IIJIaCTOB LiBeT, Teo U TOPSAOK U3 IyCTO
(Tabnuia) OAHHBIX.
Hu3s pamku, orMeTKa (ZOII.) OmnyckaeT paMKy, 4YTOOBI OBIZIO  IIYCTO
roe pucosarts. [lycto - o
OaHHBIM.
Bepx pamku, ormeTKa (Hort.) [TogHUMaeT paMKYy: YCThs IIyCTO
CKBaKWH, YPOBHU BOIHI,
nognucu. I1ycTo - 1o maHHBIM.
IITar oTMeTOK Ha ocsax (mor.) IMTopmucu Cc 3agaHHBIM IIIATOM 0
BMECTO OKPYTJIEHHBIX 110
Konmm4yecTBy. O -
ABTOMAaTHUYECKHU.
JInHuYM ITOBEPXHOCTEH Ha BrixogHOU TUHEWHBIN CJIOH, II0  CO3MaéTcs
yepTexke JIMHUU Ha TOBEPXHOCTh.
YepTexk pa3pes3a (paccTosHue  BBIXOOHOU IOIUTOHAIBHBIN Cco37maeTcs
X BBICOTA) cJiou Ons MakeTa. He
CO3Ma€Tcs IPU OTHOMU
[TOBEPXHOCTH.
3ab6op 3D (PolygonZ) BrIXOomHOM CIOM BEPTUKANBHLIX CO3MAETCH

CTEHOK B PeaJIbHBIX
KoopouHaTax. He co3maércs
IIPKU OOHOM IIOBEPXHOCTH.

Kax[plit II71acT IoJjiydaeT aTpUOyTHl - HOMEpP, UMeHa KPOBJIH M MOMOINBEI, CPEOHIO MOIITHOCTL U
OIWHY pa3pes3a. PackpallinBaiTe CJI0H 10 HOMEPY IIacTa WU IO MOIITHOCTU. TaM, Tfie TOBEePXHOCTh
He ompefeneHa (nodata), mosioca pa3peIBAeTCs, U MIACT paclafaeTcss Ha HECKOIBKO MTOJTUTOHOB.

Kak nmonpodoBaTh Ha I1eMO0

ToToBeIi yueOHBIM HabGop maéT mHCTpymMeHT Ilpumep st pa3pe3a (memo), oH xke 4.10. B
Habope IIeCTh MOBEPXHOCTEN CBEPXYy BHU3, TPU JIMHUU Pa3pPe30B, mapa CJIOEB Moaenu OypeHus
collar u interval 1 MHOTOKaHasbHbLIE TPUOEI IIJIACTOB. II0BEPXHOCTY OH PacCKagbIBaeT B OepeBe I10
3ayieraHuIo CaM.

Tpu MUHUM PA3HOM OJIMHBI M C PA3HHIM KOJUYECTBOM H3JIOMOB YHOOHEI, YTOOB ITOCMOTPETH
packiagky ¥ OO0IIMi BepTHUKaIbHBIM MacinTab®. 3amyCTUTE ero, 3aTeM MHOoHaWTe ITOBEPXHOCTH U
nuHuio cioga. [Tapy collar u interval BMecTe ¢ onpenmenenuem nogaiite B CKBaxkKMHbI Ha pa3pes3e,
a rpupn nnacTta ¢ KaHanamu 1, 2 1 3 B CocTraB IUlacTa Ha pa3pe3e. [TonHbM cocTaB Habopa B
pa3gene 4.10.
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CBa3s ¢ QGIS

IIpoctyro kpuByr0 mnpodumss Mo OOHOMY TIpuay cTpouT IntaTHas mnaHenb Elevation Profile,
OTHEJNbHEIM MHCTPYMEHT OJIsl 3TOTr0 He HyXeH. Paspe3 ke Moka3blBaeT MMEHHO IIJIACTHl MEXKIY
IIOBEPXHOCTSIMY, 4Yero IITATHBIE CPencTBa He pnenaioT. IloBepxHocTh KpuruHra B 3D MOXKHO
IIOCMOTPeTh U 6e3 pa3pe3a, Ojsa 3Toro B 3D Map View rpup 3amaioT penbedoM.

4.02 CKBaXKuHBbI Ha pa3pe3e (MoaeiIb OypeHus1)

HNucTpyMeHT CKBazKHHBI Ha pa3pe3e KIaméT CKBaKMHHI Ha YePTEeXKHU Pa3pe30B U3 IMaphl CII0EB
Momenu Oypenusi. OH cTOUT B rpynie Pa3pes3 u paboTaeT MakKeTHO, OOWH ITPOTOH 00CITyKUBaeT Bce
pas3pe3nl OTIpeesiIeHusI.

Mopens OypeHus

CxBaXXWHBI OMMUCHIBAIOTCS OBYMsI TaOIUIlaMU 10 MUHUMAaJIbHON MOOENH TOpHEIX makeToB (Leapfrog,
Micromine, Datamine, Surpac). collar 3To ToueuHbIH ci0it ycTui c nonamu hole_id (upentudurarop,
CTpOKa), z (oTMeTKa yCcThs) U eoh (rnybuHa 3abos mo crTBoiy). interval sTo oOwruHas Tabmuiia
nHTepBanoB ¢ nojasMu hole _id, from, to 1 code, mo kKoTopoMy U KpacsT, 6yOb TO HHOEKC IJIacTa,
JIMTOTHUII UJTH KJTacC. I'TyOuHBI CYUTAIOTCS IO CTBOJTY OT YCThS, BHU3 IIOJIOKUTEIbHEIE, HE OTMETKAMH,
IMO3TOMY HaKJIOHHBIE CKBAXKUHEI MOMIE/Ib He JIOMatoT. JIfo0ble mpoYyre KOJIOHKYM TabJIMITEI MHTEPBAIOB
emoyT B aTpuOyTH YepTezkKa KakK eCThb.

Takyio mapy Beiga€T Ilpumep ajst pa3pe3a (memo) (4.10) u KoprnopaTuBHAas BRITpPy3Ka. [losis
o06eunx TabIUIl MTHCTPYMEHT HaXOOUT CaM I10 OKUIaeMbIM UMEeHaM U PAacCIIPOCTPaHEHHBIM CHUHOHUMAaM
(Hole ID, elev, depth from, litho), peructp He BaxeH. Bribop momnei cupsitaH B [OIOJITHUTEILHEIE
rapaMeTpHl ¥ HY2KEeH TOIBKO AJIsI HECTaHOaPTHHIX CJI0EB. YTO HAIIIOCH, ITeYaTaeTCs B XKypHas OJHOM
CTPOKO1.

Hak/I0HHBbIE CKBazKHHBI

TpeTbs TabIulla, HHKJIMHOMETPHSI, HeoOGsi3aTenbHa. be3 Heé CKBaXXMHA CYNTAETCS BePTUKAIbHOM,
riyOuHa II0 CTBOJIY IIE€PEBOMUTCS B OTMETKY BEIYMTAHWEM M3 YCThsI,  KOJIOHKA CTOUT B OJHOM TOYKeE
paspesa.

NHKIVHOMETPHUS 3ada€T OCh 3aMepaMH - CKBaXKWHA, IiyOuMHA IO CTBOJIY, a3UMyT OT CeBepa IIo
YacoBOM CTpeJIKe, 3€eHUTHHIM yrojl OT BepTuKanu. Hojib 3eHWTa 3TO BepTHUKaJbHas CKBaXKWHA,
OEeBSHOCTO - TOPU30HTalNbHaA. Takoe coryallleHre IPUHATO B 6YpOBOM TOKYMEHTAILMH.

Ochb CTPOUTCS METOOOM MUHHMMAIbHONU KPUBU3HBL, MEKAY COCEOHUMH 3aMepPaMHU CTBOJI CYUTAETCH
Oyrou okpyxHOCTH. KacaTenbHBIM METOH, IPU KOTOPOM BECh y4aCTOK CYHUTAETCS II0 HUXKHEMY
3aMepy, IIPpU PeOKuX 3aMepax YBOOUT 3a00i Ha NeCSTKHU METPOB.

C WHKIUHOMETPHUENH MEHSIOTCS TPUW Belu. MHTepBasikl BHIHOCATCS BOOMb OCH, TTO9TOMY KPOBIIS
¥ TIOJOIIIBA IIJTaCTa CTOST Ha PA3HBIX PACCTOSHUSAX MO pa3pe3y. CTBOJI BHIXOOUT JIOMAHOM, a He
oTpe3koM. OTOOpP IO KOPUAOPY HUAET IO BCEH OCH, a HEe II0 YCThIO, HHAa4Ye CKBaXKWHA C HATIEKUM
yCThEM, HO 3a00eM y caMO¥ TUHWH, He Ionaya Ob Ha 4YePTEXK.

HaxknoH Ha yepTexe C IIpeyBelIM4YeHHueM OTMETOK BEITJIAOUT cna6ee, yeM OH ecTb. OTMETKH
PaCTAHYTHL B VE€X PA3, 4 PACCTOsAHHWE BOOJIb JIMHUKW HET, IIO3TOMY BUIUMBIN yrojl CX uMaeTCsa BO
CTOJIBKO ZKe€. HpI/I vVeX OKOJIO MeCTHuOeCsATH CTBOJI C HAKJIOHOM B COPOK IIATH I'PaOdyCOB BBITJIAOUT
BEPTHUKAJIBIO. HHCTPYMGHT BBEIBOOUT B 2XKYPHAJI KOJIMYECTBO HAKJIOHHBIX CTBOJIOB H HaunOoJIbIIee
cMellenue 3ab60s o TOPHU3O0HTAJIX - II0O HUM HAKJIOH IIPOBEPAIT YHUCJIOM, a He I'JIa30M.

CKBaKHUHBI 0€3 HHTEPBAJIOB

Tabnuila HTEPBAIOB TOoXe HeoOsi3aTenbHa. be3 Heé Ha YepTEXK WUOYT CTBOJEL M IOAIKCH, BeOb
IMOJIOKEHUEe W TIIyOMHY CKBAXKMH ITOKA3BIBAIOT ¥ HA CTAAWUM IIPOEKTA, KOrja TeoJioTHUs eIlle He
oIlKCaHa.
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[nuHy cTBONA B 9TOM CJiydyae 3amaéT ToJIbKO 3aboit eoh. CkBaxkmHa 6e3 3a60si IpPONyCKaeTcs, U
KOJINYEeCTBO TAKWX BEIBOOUTCS B JKypHAJI, IOTOMY YTO BBIAYMEIBATE I'NTYOMHY HEIIPABUILHO.

Korga YCThdA KU HHTEPBaAJIbI HEe CXO0OsATCA

Camas gacTas ommubKa KOMIIJIEKTa - HecoBnameHue hole id mexay Tabnmunamu. YutaTeab cOoOIIaeT
He TONMBKO KOJIMYECTBO OCHPOTEBIINX UHTEPBAJIOB, HO M CaMHU KIIIOYH C 00eUX CTOPOH.

PaCHO3HaHHYIO IIPUYNHY OH HA3BIBAET IIPAMO - PA3JIM4YaA€TCsA TOJIBKO PErucTp, CTPOKHU HaﬁpaHBI B
PA3HBIX PACKIIaOKaX HUJIM CTPOKH PA3JIMYAIOTCA TOJIBKO HpO6€‘J’IaMI/I. IlocnenHee 0Cc00EeHHO BaXHO,
IIOTOMY YTO KHPHUJININYECKas H u natunckas H Ha 3KpPaHe HEeOTJIINYNMEI.

Ecnu KimiouuW pasaudaloTCs II0 CYIIeCTBY, IpUYMHA He BHEIOYMBIBaeTCsA. Torma CBepsiOT HOMepa
CKBaXXWH B OBYX TaOIUIlaX BPYYHYIO.

TepnuMbIH YHTATEIb

,]:[aHH]:Ie YUTaTCa 0e3 npenBapHTeanOﬁ YUCTKHU. YUTaTemnb WHTEPBAJIOB TEPIIMM K OHAaHHBIM, HO
HHYero 3a reojiora He peliaert.

IlycThle M HEYHCIIOBEIE T'JIYOMHBI IIPOITYCKAIOTCS, IepenyTaHHbe from u to MeHSI0TCS MeCTaMHu,
VHTEPBaJIH 3a 3a60eM PUCYIOTCS KaK eCcThb. [IepexIECcTH He pa3pemnanTcs U He IPSIYyTCs, Pa3PhIBEL
MeXOy COCeOHUMH{ HWHTEepBajlaM{d He 3allOJHSIOTCS, MHTepBaiabl 0e3 yCTbs IpPOmIycKaioTcsi. Bcé
MIPOIYIIEeHHOE U TPUHSATOE C OTOBOPKOM CYUTAETCS U BEIBOOUTCS B XKYpPHAJI KOPOTKOM cBomkori. Ha
YMCTHIX JaHHBIX CBOJKA COCTOUT M3 OOHOM CTPOKM. Pa3phiB B KOJIOHKE Ha YepTexkKe O3HadaeT, YTo
Ha 9TU TJIyOUHBI B TaOJINIIe HHTEPBAJIOB HET CTPOK.

I/IHCTPYMGHT pucyeTt OaHHBIE MU HHUYEro He OOoOyMEBIBaeT. KonmuecTBo Pa3pPEIBOB OH IIedYaTaeT B
CBOJOKE.

IIakeTHOCTHh U COBMeEIllleHHe

JIuHWY, BePTUKAJIbHEIN MaciTab ¥ packiagka 6epyTcs U3 OompefesieHus pa3pe3a, KOTOpoe BHOAET
Pa3pe3 mo nuHHH. Kaxnas CKBaXMHA MPOENUPYETCA Ha KaXKOYI0 JHHMUIO W IIOoMafaeT Ha Te
yepTexKu, K KOTOPBIM OHa Omnuxke kKopumopa (0 - Ha Bce). ['mMyOMHEI HEepPEBOOSITCA B OTMETKHU
BBIUMTAHUEM U3 Z, MHOXKUTEJIb VeX OOIINI U3 OIpeIesIeHus, [I09TOMY KOJIOHKH JI02KATCS Ha IIJTaCThI
II0 BEICOTE 06e3 IMOATOHKH.

Cnoyt ycTuMl MOIKET JieKaThb B OPYTrOM CHUCTEMEe KOOPOWHAT, YeM OIIpefejieHue, HanmpuMep IIpu
BBITPY3Ke K3 KOPIOpaTUBHOM 6a3bl B pabodel cucteMe npennpusatusi. MHCTPYyMEHT IepPeBOAUT
VCThSI B CUCTEMY OIIpelesIeHUs caM U IedaTaeT 00 3TOM CTPOKY B XKypHaJl BMeCTe C KoopauHaTaMu
IIepBOro ycThs. [Ipy mycTOM KOPUOOPE XKypHAJ coo0IaeT ynaneHrue OJIMKANUIIero YCTh OT JIUHUH,
¥ 110 9TOMY YHCJIy Cpa3y BUIHO, V30K JI KOPUAOP WX CJIOU JKMBYT B Pa3HEIX MECTax.

Packpacka u jJjeresHiga

Cror MHTEepBaJIOB Cpal3y BHIXOOUT pacKpalleHHBIM. Ha KaXXOpli KOL 3aBOOUTCS KaTEropus, B
TOPSIIKE IEPBOTO IIOSBIEHUS CBEPXy BHU3, @ IIBET CUMTAETCS OT CAaMOTO KOJa U He MEHSeTCH
MeXK[y MIPOroOHaMu ¥ MalluHaMu. JlereHma «KOO - IIBET» IIOSIBISIETCS B OepeBe CJIOEB caMa.
IlocnemHe# cTOUT cepasi KaTeropus Ipodyee, B HeE€ MomagaeT BCE, YTO HE COIMIOCTAaBUIIOCH C
M3BECTHBIMHU KOOaMH, II09TOMY HHMYEro He ucde3aeT Monda. KolmoHKM o0BeOeHbl TOHKUM YEPHBIM
KOHTYPOM M YHUTAIOTCS IIOBEPX IIOJIOC pa3pe3a. Ilonockl nnacToB B Pa3pe3 1o JIMHHUHM KPacsaTcs
TeM JKe MEXaHU3MOM, 10 UMEHH KPOBJIM, IO3TOMY IIJIaCT, Ha3BaHHHBIM TEM Ke KOIOM, YTO B TabuIe
WHTEPBAJIOB, COBIIQAaeT IIO0 IIBETy C KOJIOHKaMu caM co000i. CTBOJIBI PUCYIOTCSI TOHKOH CepoM
JTUHUEH OT YCThs OO0 3a00s, YCThS TOYKAMHU C KOPOTKOM MOONUCHI0. ITommuch OepeéTcs u3 MmoJis
number cnosa yctuitl (cuHOHUMEI name u label), a 6e3 Hero u3 hole id, cocraBHOU UOeHTHUPUKATOD
ITPHU 3TOM OCTAETCS B aTpuOyTax OJjIsi CTEIKOBKH.
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OOpe3Ka o YepTekKy H paMKe

ITo ymMonm4aHHUI0O KOIOHKK 00pe3aioTcs paMKOH depTezka - HHTePBAJIOM OTMETOK zmin M zmax us3
ompenernenusi. UHTepBan Ha KPOMKe IIOApe3aeTcss A0 KPOMKH, WHTEPBajl LEIHKOM 3a PaMKOMH
MTPOITYCKAaETCsI, CTBOJI M IOAIKUCH 3aKMMAaIOTCS PAMKOM, CKBaXXKMHa IIEJIMKOM 3a PaMKOU BHITIaaeT
13 YepTexka. ['ajlouka BHIKITI0YaeT 00Pe3Ky COBCEM.

PaMka ogHa Ha BeCh 4ePTEXK, a KPOBJIA BepxXHel TOIIIN B KaXKI0M ToYKe CBos. [IJ15 cpe3a Io IjlacTaM
nmopariTe HeoOs13aTe IbHBIN Bxon YepTeéK pa3pe3a, TO eCTh IOJIMTOHEI I10JI0C 13 Pa3pes 1Mo JTHHHH.
KomoHKM pexyTcsl IO BepxXHeW M HUXKHEeH orubalolnei IT0JI0C B CBOEW IMO3UIIMM, CKBAaXKUHBI HE
BBIJIE3AIOT 3a YEepPTEXK, KaK B TOPHBEIX ITaKeTaX. 3a KpaeM II0JIOC 9TOT BXOX He OeMCTByeT, TaM
nmpopmosikaeT paboTaTh paMKa.

[lomyCcK B HOTIOJTHUTEILHBIX TapaMeTpax PaclIupseT PaMKYy U OJIOCH HapyXKy, B €HUHUIIAX OTMETKH.
O6pe3aeTcs TOTBKO reoMeTpus, B aTpubyTtax ztop u zbot ocTaroTcsa HacTosIIIMEe OTMETKH MHTEPBAIA.

IIBeT KOJIOHOK: CIIPaBOYHHK IIJIaCTOB

I[Io ymonmuaHMiO IIBET MHTEpPBajla CYUTAETCSI OT €ro KoJa M He MEHSeTCS MeXKAy IIPOroHaMu.
Heo6s3aTenbHblii Bxon CHpaBOYHHK IUIACTOB (TaO/MIIa) 3aMeHSeT 3TH IIBeTa Ha IIBeTa
CIIpaBOYHUKA.

HaiimenHBIE KOOBI KPAcsSTCs W3 HETO, TMOPSNOK KaTeropui B JIeTeH[e UAET MO 3ajIeTaHuI0 CBEPXY
BHM3, @ KOOI BHE CITPABOYHMWKA COXPAHSIOT TPEXHUH IIBET. B XKypHaie MOSBIISAIOTCS CBOIKA YTEHUS
¥ CTPOKAa O TOM, CKOJIBKO KOIOB HAIIJIOCh.

CuopaBounuK y4.01 1 4.02 MoxKeT ObITh OOUH U TOT K€, ¥ 3TO €0 CUJIbHAS CTOPOHA. [10JI0CH YepTexa
HEeCyT KOJI IJlacTa, a UHTEePBaJbl CKBaXKUH 4acTO HecyT nopoay. Eciu B Tabiuile MHTEPBAIOB €CTh
1oJie C MHOEKCOM IIlacTa, yKaXKUTe ero Kak I1ojie Kofa 1 IIoJalTe TOT Ke CIpaBOYHUK, 4To B 4.01.

Torma KOJIOHKM COJBIOTCS C IIOJIOCAMH IIO OBETy, W Ha 4YepTexXKe OCTaHEeTCd BHIOHO TOJIBKO
PacxoxageHne CKBaXXHWHEBI C HOCTpOGHHOfI IIOBEPXHOCTEIO. Ecnm xke HWHTEPBaJIbl HECYT JIMTOJIOTHUIO,
CIIPaBOYHUK IIJIaCTOB el He TIOMOXKEeT, TaM HY2KHa CBOs JIETeHOa.

ITapamMmeTpsI

[TapameTp

YTto 3amaeT

ITo ymoi4yaHUIO

Omnpepenenue paspesa

YcTes ckBaxkxuH (collar)
WuTepBansl cKkBaxkuH (interval,
TabJIMIIa)

JIluuuu, vex U packiaagka OT
Pa3pe3 mo TUHHH.
To4YeyHEIN CIIOU YCTHU.
Tabnuita UHTEPBAJIOB.

Kopupop ot nmuHuuU Bydep, enununs kKapThl. 0 - 0
BCe CKBaXXMHHI Ha BCe pPa3pesHl.
O6pe3aTh UHTEPBAJILI IO Pamka zmin u zmax u3 BKJTIOYUEHO
paMKe yepTexka ornpenesieHus.
YepTéxk pa3pesa (ansg BeicOThl  [Tonurons! momoc u3 4.01, cpe3  mycTo

paMKu)
ITons collar u interval (Horr.)

10 OTHUOAIOIIUM.
INepeonpenenenne
aBTOIIOMCKaA IIOJIeH.

HaXoOgsaTCsA CaMHu

[Tone nmopmucu ycths (Hoir.) OTKyna KOpOTKas IMOAIUCH number
VCThA.

Iomyck o6pe3ku ([or.) Pacminpenue paMkKu U IIOJIOC, 0
€OUHUIIEl OTMETKH.

CrpaBOYHUK IIJIaCTOB LiBeT 1 IOPSAOOK KOOOB U3 IyCTO

(Tabnuia) OAHHBIX.

WHTepBansl CKBaXKuH (4epTEXK) BepTukanbHBIE OTPE3KU C Cco37maeTcs

packKpacko I10 KOmy.
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[TapameTp YTo 3amaéT ITo ymonmuanuio

CTBOJBI CKBaXUH (UEPTEK) JImaum ot ycTha 0o 3abo4. co3maéeTrcs
YcThsl Ha yepTexke Touku c mogmuceio u3 number. co3gaéTcs
HHTepBanbl ckBaxkuH (3D) LineStringZ B peanbHBIX 10 3a1pocy

KOoOpIuHarTax, IriIyouHa B Z.

BI)I6paHHbIe CJIOM 1 KOPHUOOP 3allIOMHMHAIOTCA, CJ'Ie,'E[YIOU.II/Iﬁ 3aIlyCK B TOM K€ ITPOEKTE OTKPhIBAETCsA
C YyXKe IMoOCTaBJIEHHBEIMHU BXOOaMH.

PaCKpaCKa II0 COdepPzKaHHIO

YeTBéprasa Tabnuma, xuMusi, HeoOs3aTenbHa. C Hell KOJIOHKA KPAaCHUTCS He II0 KOAy MJjlacTa, a Mo
comepxkaHui0. BribepuTe 10Jie, U IIOJIOCHI IIONIy4aT HENPEepPHIBHYIO WIKAaNy OT OemHON K I'yCTOM.
Pazmax 3HaYeHUM, MeruaHa U KOTUYECTBO NPoO CO 3HAUEHUEM yXOHsAT B XKypHaJ, 6e3 3TUX YUCeI
TYCTOU IIBET HeUeM HCTOJIKOBATh.

ITpu 3apaHHOM XUMUHY KOJIOHKA PEXEeTCS NPpodaMH, a He IJlacTaMu. JTO OIpyrasi Hape3Ka, U B ODHOM
clioe OHH He coBMemaioTcsa. [Ipoby 6epyT mo KepHy, I'PAHUIILI [IJIACTOB IIPOBOASAT 10 ONHUCAHUIO, U
OIHAa IT0JI0Ca He MOXKET OBITh OMHOBPEMEHHO U TeM, U OPYTUM. MHTEpBaJIEl TUTOJIOTHUH B 9TOM CJIydae
Ha YepTEXK He UAYT, U UHCTPYMEHT TOBOPUT 00 3TOM B XKypHaJie.

[IpoGa Ge3 3HAYEHUST OCTAETCS CEPOM IOJIOCOH, a He MpolagaeT C YepTexka. ITO He 0opOopMIIeHHE.
[IpormaBImasi mojoca YUTAETCS KaK OTCYTCTBHE KePHa, Yero B JaHHBIX HET.

T'oTOBRIM IIBET KaXKIOM OJIOCH ITHUIIETCS B aTPUOYT ccolor, KAk ¥ IIPU PacKpacke I10 KOOy, IO3TOMY
rmevyaTHast KOMIIOHOBKA U UyXKHe CTUIIHU BUOAT TO XKe, YTO U SKpaH.

4.03 CocTaB mjiacTa Ha pa3pe3e

HWuctpymeHnT CocTaB IiacTa Ha pa3pe3e KpacuT II0JI0CYy OOHOTO IIjlacTa II0 TPUAY COCTaBa BOOTb
nmHru. OH 6ePET KPOBIIIO, ITIOIOIIBY M I'PUJ] COCTaBa, CBOM KPUTHUHT He fiefiaeT, ¥ paboTaeT 110 OmMHOMY
miacTy 3a pas. OH ctout B rpynmne Pa3pes.

Tak MOKa3BIBAIOT CMEHY JIMTOIOTMYECKOr0 COCTaBa BHYTPH IIPOMEIIIJIEHHOIO IJIacTa BOOJb
pa3pesa. I'pupg cocTaBa rOTOBSAT OTHAEJBHO, COOepKaHue OOBIYHEIM KPUTHHTOM, MUHEPAJITbHBIN THII -
VHOUKATOPHBEIM (MHCTpyMeHT KaTeropuajlibHBIH HHIUKATOPHBIM KPUTHHT).

IIBa pexuma

HenpepuiBHoe comepxkanue (KCIl, HepacTBOpUMEIM O0CTaTOK) UOET TaK. [Tomoca pexkeTcs Ha TOHKHUE
BEpTUKAJIbHBIE CPE3bl, KaXObI CO CpegHUM 3HaueHueM. CTUIIb CJIOS CTaBbTe I'PalueHTHHIM (110
mosito value), Torma BOOJTh ITOJIOCH BUIEH MIIaBHBIM epexo ComepKaHus.

KaTeropuanbHbIi MHUHEPAIbHBIM THII WM (Qaruu (CUIBBUHUT, 3aMellleHue, TajluT) UOyT WHaue.
CMexXHBIE Cpe3bl OOHOT'O KjlacCa CIMBAIOTCS B (alumanbHble 30HL. CTHIIL CTABbTE II0 KAaTETOPUAM
(mo mosro class). 30HEBI 3aMelleHUsT BUOHLI KaK CMeHa IIBeTa BOOJIb JIMHUH.

ITapamMmeTpsl
[TapameTp YTo 3amaéT ITo ymonyaHuio
Jluuus pa3pesa Ta xke TUHUS, YTO U OIS -
pa3peasa.
Kposns mmacrta Pactp kpoBnu. -
[TopomBa mmacTa PacTp nogomBeL. -
I'pupg cocrasa PacTp conepxaHus unu -
KJlacca.
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[TapameTp YTo 3amaéT ITo ymonmuanuio

CocTtas HenpepriBHOE Unu HeIIPEepPBIBHOE
KaTeropuasbHOe.

[ITar BLIOOPKYM BOOJIb THHUN Yepe3s CKOIBKO eIUHUI] OPaTh 0
oTc4€rT. 0 - o g4elKe.

BepTukanbHbIN MaciiTabd Pexwuwm: oTHOIIEHUE I':B unu I':B
MHOXXUTEb.

3HaueHue MaciTaba OtrowmeHnue I':B unu 10
MHOXKUTEbD.

Bri6opka pactpa (Ho.) BunuHeHO MM OIUKaNIIAN OUIIMHENHO
(nnms kyacca Bcerga
OIUKAUIINH).

CocraB nacTa (4epTéx) BEIXOOHEIE TIOJIUTOHEL B OCSIX co3maéercs
paccTossHUE X BEICOTA.

Cocras miacra (3D) ITonmurousl PolygonZ B 10 3a1pocy

PeallbHBIX KOOpOUHAaTaXx.

3aHYCKaﬂTe WHCTPYMEHT IIO KazXKOOMYy IIPDOMBIIIJIEHHOMY IIJIaCTy OTHOEJIbBHO, CO CBOMM I'DHUIOOM
COCTaBa. HOTIOCY COCTaBa KJlaguTe IIOBEPX YepTezXKa pa3pe3a. 11 TOYHOTO HAJIOXKEeHUS BO3bMUTE
MHOXKHUTEJb, HalledaTaHHbIN HWHCTPYMEHTOM Pa3pe3 MO0 JIMHHUM, U 3aJaliTe ero 30ecCh B pexnuMme
MHO2KHTEeJIb.

OTtHomenue I':B 30eChb CHUTAEeTCHd I10 OJHOMY IIJIaCTy U OJId HAJIO2KE€HUNSA He TOOUTCsA.

Omnpepenenue pa3pe3a M 00IIHe IIapaMeTpPhl

T'eoMeTpuYeCcKHU pa3pes 3a[atoT IBe BeIllY - TUHUS B peaibHOU CUCTeMe KOOPAWHAT ¥ BePTUKATbHEIH
Macitab vex. UHCTpyMeHT Pa3pe3 mo JTMHHH BEIOAET UX BMECTe cjioeM OmpeneieHne pa3pesa,
10 JIUHWY Ha KaXKOBIH pa3pes.

ITons crost - sec, sec id, vex, step, zmin, zmax, ox 1 0y. 3TO OOIUN MCTOYHUK IIPABIHL.

NHCTPYMEHTHI IIepecedeHuss, MPOEKIMM, 00paTHOM MPOEKIUM YUTAIOT JIUHUIO M VEX U3 3TOTO
oIpefeNieHus, II03TOMY UX DPe3ylIbTaThl JIOKAaTCA Ha pa3pe3 0e3 pydyHOU IOOTOHKM MacliTaba.
ITocTpoiiTe pa3pe3 OOWH pa3, OmpefesieHUEe IEePEeHOCUTCS BMeCTe C IIPOEKTOM U TIOHAETCS B
OCTaJlbHble UHCTPYMEHTHI IPYIIIIH.

Korpa pa3pe3oB HECKONLKO, oIpeneneHue HeceT ux Bce. WHcTpymMeHThl 4.04, 4.05 u 4.06
o0pabaTrIiBalOT BeCh HAOOP 3a OOUH IIPOTOH.

Kaxpgbiii pe3ynbTaT TOXKUTCS Ha CBOM YePTEXK II0 CMEIIeHUIO U3 MOJIeH 0X M Oy U IIOJIy4YaeT MOJId
sec u sec id. HyxeH omuH pa3pes3 - mocTaBbTe (QUIBTP HA CJIOM OIPENEJIEeHWs WM BHIAEIUTE
HYXKHYVIO JIMHUIO, IIOPSIOOK 00BEKTOB COXpaHseTcsi. Pa3pe3nl ¢ pa3HBIM VeX B OMHOM OIIpPEeNeIeHun
TTOSTBJISTIOTCS, €CJIM CKJIEUTH OMpefeNieHusT OT Pa3HBIX 3alyCKOB. MHCTPYMEHT TPEeOyIpenuT, YTo
YepTexKU HeCOIMOCTAaBUMEI, ¥ IIOCOBETYeT IIepeco0paTh UX OQHUM IPOTOHOM.

HNucTtpymenTH CocTaB miacTta Ha pa3pe3e (4.03), 4.07 u 4.08 noka paboTaioT 110 OHHOMY pa3pe3y
u OepyT u3 ompeneneHus mepBhii. CKBaxkHHBI Ha pa3pe3e (4.02) obpabaThiBaioT BeCb Habop
nakeTHO. [Ipy HECKONBKUX pa3pes3ax lofaBaiiTe UM oIpenereHue, OTOUIBTPOBAHHOE Ha HYXKHEIN
CTBOD.

Crnou onpemeneHus, coejlaHHBIe TPEXKHUMH BEPCUSIMH IIJIarvHa, YUTAIOTCA ITo-cTapomy. ITomei sec
1 OX B HUX HET, ITI09TOMY HMMSs BHIXOOUT MyCTHIM, CMEIleHHe HYIeBBEIM, U Pe3yJIbTaT JIOKHUTCS POBHO
TakK ke, KaK paHblIIe.

HNucTpyMeHT CocTaB IjlacTa Ha pa3pe3e IPUHUMAET ONpefeeHHe pa3pe3a Heo0s3aTeTbHbIM
BxonoMm. [Ipu 3ajlaHHOM ONpPeNeIeHUN BePTUKAIbHEIN MaciinTab 6epEeTCcst U3 HETro, U I1ojIoca CoCTaBa
TOYHO JIOKUTCS Ha IJIaCThI 10 BhIcOTe. CKBazKMHBI Ha pa3pe3e paboTaloT TOIbKO OT OlIpefesieHus,
OTAENIbHOT0 BhIOOpa MaciiTaba y HUX HET.
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Pa3pes Takxke 00pe3aeT BHIKJIMHUBAHUSA. ['Ie KPOBJISI OMYCKAETCS [0 MOAOIIBHI, IJIACT IPOMafaeT u
1moyioca He cTpouTcs. Tak B IeM0O BTOPOY IPOMBINUIEHHEBIN IJIACT BRIKJIMHUBAETCS K BOCTOKY.

151 momaHoOM MUHUYM «Pa3pes3 mo MTUHUKU» 110 3aIPOCY BHIAAET TPHU CITY2KEOHBIX C/I0S B OCAX YepTezKa.
YrnoBele TOYKU CTaBATCA Ha KaXXAoOM y3Jie JIOMaHOM, CBEPXY M CHU3Y pa3pe3a. Y TOYKM eCTh II0JIs
HoMepa, uMenu (YI'-1, VI'-2 ...), CTOPOHEH! (BepX U/IU HU3), PACCTOSHUS BOOJIb JINHUY, IIJTAaHOBEIX X U Y,
a3uMyTa OTpe3Ka U roTOBOU nopmnucu. CBepxXy MOOIUCHBAETCSI UMS, CHU3Y - IIJITaHOBBIE KOOPOUHATEL
X n Y, oKpyTieHue OO0 COThIX. ASUMYT ¥ PACCTOSIHUE OCTAIOTCS IIOJIIMU CJIOsI, UX YIOOHO BEIHECTH B
Tabnuily Maketa. IIpunaraeTcsi CTUIb - BBEPXY TPEYTIONbHUK BePIINHON BBEPX, BHU3Y IIOJIKA.

OmnmuoHaNbHO BHIOAETCS TabJulla yIriioB - CJION-TIOJIMTOHEI IO pa3pe3oM. Adueiiku jiekaT MeXmoy
VIJIOBBIMU BEPTUKAJISIMM, TPaHUIEl IPOXOAAT IO HMMM, a CTPOK ABe, OJIMHA U a3uUMyT OTpe3Ka
MeX[y COCeTHUMHU yTJIaMH, IIOAMUCH 10 NeHTPY, 3ajuBKa 6esasi. OHa pUCyeTCs IPSIMO Ha X0JICTE U
TIEePEHOCUTCS B MaKeT BMECTe C pa3pe30M. YIJIOBEE BePTUKANY - IMHUM Ha y3/1aX JIOMaHOU Ha BCHO
BBICOTY pa3pe3a. 'opu30HTaNbHbIE OCH - IUHUYM PAaBHOM BLICOTHL C OTMETKaMU (10 YMOJTYaHUIO IISATh,
C XOPOIIIUM OKPYTJIEHWEeM) [JIs1 HIKaJbl BEICOT. [1071 yepTezka pacuIupeHsl Ha OS9Th IPOIIEHTOB BBEPX
U BHU3, YIJIOBEIE TOYKHU JiexKaT Ha 9TUX KpasX.

¥r-1 ¥r-2 ¥r-3 ¥T-4
A A A A

skr-006, SKEO1S, o SKR-013

X 462354 X 8929.82 X 1752787
¥ 17386.26 ¥ 19403.63 ¥ 19216.34 ¥ 21270

d 4755.39 4651.14 433991

Aa 64.90 9231 65.55

Puc. 28: OdopmneHme pa3pe3a: paMKa C YIJIOBEIMM BepTHUKAJISMHU U TPEyrojbHUKaMH,
TOPU30HTAJIbHEIE OCH C OTMETKaMHU CjieBa U Tabiuila yriioB IOf pa3pe3oM.
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MaHI/I(l)eCT MOIOe/IX BMeCTO CIIHCKa CJIOEB

UnactpymerT Mauudect mogenu (5.05) 3anmceiBaeT B CBOMCTBA IPOEKTA, KAKyI0 POIb UTPAET
KaJXObIU CJIOM - OIIOPHAas IOBEPXHOCTh, KOHTAKT TeJla, CThsI, UHTEPBAJIL], 3aMePHl OCH, CIIPAaBOYHUK.
Pa3pe3 u CKBaXKMHLI 3Ty Pa3MeTKy YUTAIOT.

Ecnu moBepxHocTu B 4.01 He 3amaHbl, 6epyTCs BCe CJIOM C POJIBI0 KOHTaAKTa Tejla, B IOPSOKe
mepeBa cnoés. Ecnu B 4.02 He 3afaHbl YCThs, UHTEPBAJIBl UJIM UHKJIMHOMETPUS, KaXOBIM U3 3TUX
BXOJIOB HIIeTCS 10 CBOoel poyu. B3siToe u3 MaHu(pecTa Ha3blBaeTCA B XKypHalie MOUMEHHO, YTOORI
IO CTAHOBKA He 0CTalach He3aMeUYeHHOH.

IMTpaBuno oguo. ManudeCcT CoOKpalllaeT IIyTh, HO HE CTAHOBUTCS ycjioBueM paboTwel. HeT porew,
TMOTOMY YTO ITPOEKT YyKOM UJIM YHACJIeIOBaHHEIM, - BCE paboTaeT Mo IBHOMY BHIOOPY, KaK paHbIIIe.

4.04 TlepeceuyeHHue NMOBEPXHOCTEH C pa3pe30oM

HUuctpymeHT IlepeceuyeHrne MOBEPXHOCTEH C pa3pe30M HAaHOCUT MOBEPXHOCTU-TPUALI Ha pa3pes3
JIMHUSAMMHU B OCAX PaCCTOAHKE-BEICOTA. Ka}KHBIfI rpun BbI6I/IpaeTCH BOOJIb JINMHUUM OIIPpEedeJIEeHud, U ero
cedyeHUe JIOKUTCS Ha YePTEXK PSIOOM C IIjlacTaMu. JIMHUS U vex OepyTcs U3 oIpefesieHus pa3pesa,
II09TOMY COBIIafleHUE C Pa3pPe30M aBTOMATUUYECKOe.

Tak Ha pa3pe3 HAHOCAT BOOOHOCHBLIE T'OPM30HTH, MapKUPYIOIINe IIOBEPXHOCTU, KPOBIIO COIH,
IIOBEPXHOCTU aHOoManuii. Ha BXop - onpeneneHue pa3pe3a M CIHCOK I'PUIOB, Ha BHIXOOE JIMHUU B
ocsax pa3pe3sa (u npu xkenauum 3D-TUHUM B peajibHBIX KOOPOUHATAX).

ITapaMmeTpsI
[TapameTp Yrto 3amaér ITo ymomyauuto / COBET
OmnpepmeneHue pa3pesa Crnou omnpenenenus ot 4.01: -
JIMHUS C IOJISIMHU Vex U step.
3amaéT nuHuo, MacimTab u
BBICOTY PaMKH.
[ToBEPXHOCTU-TPULHI CIuCcoK pacTpOB, YbW CEUEHUST -
HAHOCSITCS Ha pa3pe3
TTUHUSMMU.
[ITar BLIOOPKYM BOOJIb THHUU Yepes CKONMBKO €IUHUIl KapTel 0
(Oorm.) O6paTh oTcuért. 0 - o pa3Mepy
STYEUKHU.
Bri6opka pactpa (Hoir.) BunuHerHo uin OJIUKAUIINHA. OUIIUHENHO
JIuHUYM ITOBEPXHOCTEHN Ha BrIixogHBIE TUHUU B OCSAX co3maéTcs
pa3pe3e (UepTex) paccTossHHe X BBICOTA.
JIunuu nmoBepxHocTel (3D) BrixogHble 3D-TUHUU B 10 3ampocy

PeallbHBIX KOOPpOWHAaTaX.

4.05 IlepecedyeHHe BEKTOPOB C pa3pe30M

Ecnu IIOBEPXHOCTH 4.04 HaHOCSATCS rpugaMy, TO 3TOT MHCTPYMEHT HAaHOCHUT Ha Pa3pe3 BEKTOPHbIE
OOBEKTHI IT0 TOYHOMY ITepeCedeHHnuIo C IUHuEHU pa3pesa. Tun pe3yiabTaTa 3aBUCHUT OT 00BeKTa.

JIuuus 6e3 OTMEeTKH BBICOTHI (II7I0CKAs B IIJIaHe - pa3/IoM, TPaHuIla, KOHTYP) HaéT BePpTHKAJIb Ha
BCIO BBICOTY B CTaHIIMU epeceueHusi. U3BeCTHO, TOe pa3pe3 eé mepecekKaeT Mo TOPU3IOHTAIIN, HO
He Ha KaKoii rIyO0uHe, T03TOMY MeTKa UOET Yepes BCIO paMKYy. JINHUS C OTMETKOH Z TaéT TOYKY Ha
peanbpHOM BRICOTE B MECTe IepecedeHusi. Takol MuHUEN OBIBaeT TPEXMEPHBIH 00BEKT, HAKITOHHAST
TIMHUS WU KOHTYP IIOBEPXHOCTHU, U KOHTYDP KPOBJIM C OTMETKOH JIOKUTCS TOYKOM POBHO Ha IIJIACT.
ITonuroH (30Ha B IINIaHe - 3aMelleHNe, MIaXTHOe I10J1e, JINLEH3K) NaéT BePTHKAIBHYIO [I0JIOCY Ha
WHTEepBae, Toe pa3pes3 UAET CKBO3b 30HY.
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JluHus, vex ¥ BBICOTA PaMKu OepyTCcs U3 OIpefesieHus: pa3pesa - ero nuiret Pa3pe3 mo JTUHHUH,
¥ B HEM TellePb XPaHUTCS BEPTUKAJIBHEIM pa3Max. [losTomy nmst 00beKToB 6e3 Z rmojaBaTh HUYEro
He HYXKHO. [I711 cTaphlX ompenesieHui 0e3 BEICOTH OCTAETCS 3allacHOM myTh - UepTeéxk pa3pe3a
HeoO0sI3aTeMbHBIM BXOOOM WITHM OHAIA30H Z B OONONHUTENbHBIX. Korma y o6beKTa ecTh Z, BEICOTa
He Hy’XHa, TOYKa CTaABUTCH 10 OoTMeTKe. IlycThkle BEHIXOOH HEe CO3[AIOTCS, Pas3JioM HAET TOJIBKO
BEPTHUKAJIM, MapKep TOJIBKO TOYKHU, 30HA TOJILKO ITOJIOCHI.

B oTnuune oT IIpoeKnmuu 00BEKTOB Ha pa3pe3 (IpubIu3uTeIbHOM, 0 KOPUAOPY) 3TO TOYHOE
IepecedyeHne - MeTKa MOSBISIETCS TOJIBKO TaM, TAe TeOMeTpUus peajibHO pexXeT JIMHUIO pa3pesa.
Ha Bx0m momaéTcsi cpa3y HECKOJIBKO CJI0€B, TMHUKW W TOJUTOHH B OOHOM CIHCKe. Bce oHM
oOGpabaThiBaloTCS 3a OOMH MPOTOH, KaK CIIMCOK ITOBEepPXHOCTEMH B 4.04.

B BHIXOmaxX IIOJIe SIC XPaHUT CJIOH-MCTOYHUK KaXXOOH METKH. [leMo-TeHepaTop BHIIAET pasiioM,
MapKep ¢ Z ¥ 30HYy 3aMellleHus, mepecekalolire IeMo-pa3pes, - Ha HUX WHCTPYMEHT IpobyeTcs

cpasy.

ITapaMmeTpsI

[TapameTtp

YTo 3amaéT

ITo ymMom4aHuio / COBET

OmpepneneHue pa3pes3a

Cnou gns nepecedyeHus

YepTE€x pa3pes3a

[TepeHOCUTH aTPUOYTHI
00BLEeKTOB Ha pa3pe3

COXpaHHTB UMsA UCXOOHOT O
CJI04d

COXpaHHTB CTHJIb UCXOOHOTI'O
CJI04

Jlunus penveda Ha yepTexe

JIuruS HU3a Ha yepTexe

ITone HUKHEM OTMETKH II0JIOC
U BepTUKaJeu

HuxHsst oTMeTKa 3TO rimyOuHa
oT Bepxa (Horm.)

Hu3s guanasona Z (Iom.)

Crnou onpenenenus ot 4.01:
JIUHUS, VeX U BEICOTA PaMKHU.
IOnst 00BeKTOB 6e3 Z 3TOoT0
OOCTAaTOYHO.

JIMHUM ¥ TOJIMTOHBLI B OMHOM
CITMCKeE, 3a OJIUH IIPOTOH. B
BRIXOfIaXx ITI0JIe SI'C XPaHUT
CJIOM-UCTOYHUK.

3aracHoOM UCTOYHUK BBICOTEI
paMKHu OJIs CTaphIxX
onpeneneHuit 6e3 zmin/zmax.
IToJisa UCXOMHBIX OOBLEKTOB
YXOOST B BEIXOOBI, YTOOHI
KPaCHUTh U IIOOIIHUCHIBATH METKH
10 CBOMM HJaHHBIM.

BrIxom Ha3BIBAETCS MO
KCXOIHOMY CJIOIO0, KOTZla OH
OMMH.

Odopmnenue 6epéTcs y
MCXOOHOTO CJIOS, a He U3
IITAaTHOTO CTUIST MOOYJIS.
Croii TUHUY ITOBEPXHOCTEU OT
4.01. Bepx 30H U pa3jioMOB
JIOKUTCA 110 penbedy, a He 110
paMke.

ToT Ke CJI0# UK ero 4acTh.
Hu3 30H 1 pa3jioMOB TOXKUTCSA
110 TIOAOIIIBE, a He 10 paMKe.
Hu3s xkaxXmoro o6beKTa U3 ero
coOCTBEHHOTO aTpulbyTa.
[lepekioo4daeT YTeHUE OIS C
abCOMIOTHOM OTMETKH Ha
ryOuHy.

HuzxHss1 oTMEeTKa paMKU, eCIIu
HET HU OIIPeHeNeHus C
BBICOTOM, HU 4YepTezxkKa.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Bepx gpuanazona Z ([om.) Bepxusasa otmeTka paMku B ToM 0
XKe ciydae.
BepTukanmu Ha pa3pese Breixon miis nuHMi 63 Z co3maéTcs

(paznomM, rpaHuIla): BEPTUKAIb
Ha BCIO BEICOTY.

Touku nnepeceyeHus Beixon mmist muHMM ¢ Z (KOHTYP  CO3HAETCH
C OTMETKOM): TOYKa Ha
peanbHOU BEICOTE.

[Tomockl 30H Ha pa3pese BreIxopn Oy MOJIMTOHOB (30HA B CO3HAETCA
IIJTaHe): BepTUKaIbHas 1ojoca
Ha UHTepBaje.

IlycThie BEIXOOBI HE CO3MAIOTCS, KaXKIbIM TUI 00BEKTa UOET TOJIBKO B CBOM CJIOH.

HAMs1 ¥ CTHJIBL HCXOTHOI'O CJIOS

IIBe ramo4ykm OIS ClIy4as, KOrma Ha BXOO IIOOaH OOWH croii. O6e 1O YMOJIYaHHUIO BBIKJIIOYEHHI,
IIO3TOMY IIPEXKHUE IIPOTOHEBI BOCIIPOU3BOOATCA 0e3 u3MeHeHUH.

CoxpaHsITh HMsI MCXOTHOIO CJIOsi. BLIXxon Ha3bIBAETCS II0 MCTOYHUKY, U CIOM I'€OJIOTHMU HAET
«[eonorus Ha pa3pe3e» BMECTO YHHUBEPCAIbLHOT 0 «IT0JIOCH 30H Ha pa3pe3e». ECIiu OOuH CII0H POIUI
Cpa3y HeCKOJIbKO BUIOB 00BEKTOB, K UMEHU NOOaBISIeTCS BUI, HHAUE TPH CJIOS B MepeBe Ha3bIBaIUCh
OBl OMUHAKOBO.

CoxpaHsITh CTHJIb MCXOTHOTO cjosi. OdopMmienue OepETCS y CaMOT0 CJIOsI, a He U3 IITATHOTO
cTuiIs Monynsi. BmecTe ¢ mepeHoCcoM aTpuOyTOB 3TO CHUMAET I'JIaBHYIO PY4YHYI0 paboTy Ha pa3pese.
KaTeropuiiHass packpacka I'e0JIOTHH IO IIOJIIO JIOKUTCS Ha IOJIOCH KaK eCTh, IOBTOPSATh HNaJIUTPY
BPy4YHYIO He HyKHO. CTUIIb IEPEHOCUTCS, KOTa TUIl TeOMEeTPUU COBIIaZaeT, IIOJIUTOHEL B IIOJIOCHL,
mHUYM 6€3 OTMETKM B BEPTHKaJM. JIMHKUS C OTMETKOM Z JaéT TOYKY, JIMHEWHHINW CTU/Ib Ha Heé€ He
BCTAHET, U TaM OCTAETCS IIITATHHIM.

Cnoés II0JaHO HECKOJIBKO - o0e rajioyku Mojr4ar, IIOTOMY 4YTO BBEIXOOBI CBOOAT BC€ HCTOYHUKHU B OOTUH
CJIOH, U B 2KyYPHAJI YXOOUT CTPOKa II04YeMY.

O0Ope3ka no peabedy U THHHHA HA3A

30HBI ¥ PA37IOMBI II0 YMOJYAHHIO PHUCYIOTCS Ha BCIO BHICOTY PaMKH, BeOb U3BECTHO, I'le OOBEKT
repecekaeT NUHUIO, M HEW3BECTHO, Ha KakKoM OH rinybmHe. Tpu HeoOs3aTelIbHHIX HapaMeTpa
CHMMAIOT 3TO OTPaHUUYEHKE 110 KPasiM.

JIuaus penbeda Ha deprexke obOpesaeT 00BLEKTH cBepxy. IlomaBaiiTe cnodl nuHUHN penbeda,
KOTOphIY BeimaéT 4.01 Pa3pe3 mo nuHUH. Bepx 30H U paljioMOB JIIKeT IO penbedy, a KpoMKa
II0JIOCHI IIOBTOPUT €0 IIEePEJIOMEL, @ He OCTAHETCS IIPSIMOM.

O6pe3ka UOET UMEHHO II0 JINHUU C YepTexXka, a He 1Mo pactpy LIMP, u 3To oco3nanHo. Pa3pes mor
CTPOUTHLCS MO APYIroM MOBEPXHOCTH, M TOTTla PacTpP C 4epTekoM pazounyTcsi. Ob6pe3aTs HaAHO IO
TOMY, 4YTO 4YeJIOBeK BUAUT Ieper coOoli. Pa3pes3rl comocTaBisioTCA IO Hoio sec_id, moatoMmy B
IMaKeTHOM IIPOTOHE KaXKIOHU YePTEXK PeKeTCSI CBOUM IIpoduieM.

JInHMsI HU3a Ha 4JeprTezke obpe3aeT 00OBEKTHI CHU3Y U YCTPOEeHa Tak XkKe. [logaBaliTe ITOMOIIBY,
ITOYBY IIJ1aCTa UJIA J'IIO6YIO HH2KHIOIO ITIOBEPXHOCTE C TOI'O 2K€ 4YyepTexKa. JInaun HEeT, HUu3 OCTaéTcsd o
paMke.

Ecnu B cmoe HECKOJIbKO IIOBEPXHOCTEM, o0pe3Ka UAET II0 orubarollell, cBepXy II0 CaMOl BEICOKOH,
CHHM3Y II0 caMO¥ HU3KOM. [109TOMY BbIxo JIMHHM MOBEPXHOCTEH HA YepTezKe rOOUTCS KaK eCTh,
IIofaBaTh €ro MOJXKHO cpal3y B o6a Bxozma. Korga HyKHa omHa KOHKpeTHas IIOBEPXHOCTH, IToJaiTe
cJo#, oT¢UILTPOBAHHBIM II0 IIOJII0 Name.
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KpOMKH CYMTAIOTCS B OOHMX M TeX K€ CTAHIUSX, Y3JIbl 00eMX JTUHUNA CBOOSATCS B OOIIMI HaOOp.
HMHaue BepX ¥ HU3, IOCYUTAHHBIE KAXKIbIM [0 CBOMM CTAHIUSIM, [TI€PECEKIUChH Obl MEeXK/Y y3/IaMH U
IIOJIOCA BHIIIJIA 61)1 BBIBepHYTOﬁ. Hus He IIOOHWMAETCH BHIIIIE BEPXa, U TaM, I'le JINMHWA HHU3a IIPOIIlJia
Hapg penbedoM, IOJIOCA CXJIOMBIBAETCS M OOBEKT He BBIIAETCS BoBce. KOMMYecTBO Cpe3aHHBIX
IIEeJTUKOM Te4aTaeTCs B XKypHaJI, 0OOBIYHO 3TO 30HHI, JIexXKallie BhHIIe penbeda.

IToie HUKHEH OTMETKH 3a1a€T HU3 II0JIOC ¥ BEPTUKAIeH MOUITYYHO, U3 aTpubyTa caMoro 00beKTa.
I[To ymom4uaHUWIO 3HadeHUe YHTaeTCAd KakK abcomoTHas orMeTka. OIaXOK B [OIOJHUTEIIBHEBIX
ImapaMeTpax IIepeKiovYaeT ero Ha TIyOMHY OT Bepxa O00BeKTa, 4YTO ymoOHO, KOoTha B MaHHBIX
3amnurcaHa MOIITHOCTE 30HHI, a He e€ TooIlBa. Huke paMKy HU3 HE OMTyCKAeTCs HU B KaKOM CJTydae.

ATpudOyTHI 00BEKTOB Ha pa3pe3e

®naxok IIepeHOCHUTH aTPHOYTHI 00BEKTOB Ha Pa3pe3 BKITIOYEH 110 YMOJT4aH1i0. CMBICTI TPOCTOM.
ITomockl ¥ BepTUKAIU Ha YepTexKe KPacATCSA U IIOANMCHIBAIOTCS 10 BAIIUM JKe MOoIsaM, 6e3 pydHOro
CBSI3BIBAHUS C UCXOOHEIM CJIOEM.

Cro€éB nnoaé€Tcsa HeCKOJIBKO, CXeMEl Y HUX Pa3HEle, I03TOMY KOJIOHKY CBOISITCS B OOUH 00IIui Habop.
ITome, KOTOPOTO Y CJIOS HET, OCTAETCA NMyCcThIM. OMMHAKOBOE MM B PA3HBIX CJIOSIX CUHUTAETCS OTHOM
KOJIOHKOM, TUIl 6€pPETCS OT IIEPBOI'0 CJI0s, I'le OHO BCTPETUIIOCh.

HNmMeHa, coBmaparomiue co ciayxkebHbiMu (sec, src, label, d, z, d1, d2), mepeuMeHOBHIBAIOTCS
c cybdukcom. Ito He odopmuenue. Komonka d HeCET pacCTOsIHHE BIOOJNIb pa3pe3a, U aTpubyT
00BbeKTa C TeM Ke MMEeHEM MOJI4a ITOJAMeHUI OBl KOOPAWHATY - 3aMEeTHUJIH ObI 3TO yKe Ha 4epTeke.
KonuuecTBO cOOpaHHBIX KOJIOHOK ITIeYaTaeTCs B XKypPHal.

Yroa u A3HMYT IIaJdeHHUsl. JIuHansa 6e3 OTMETKH II0 YMOJI9YaHHUIO I[aéT BEPTHUKAJIb, B€Ob U3BECTHO
roe, HO HEU3BECTHO 10O KAaKUM YI'JIOM. Ecnu 3apmaHbL Yol 1 a3UMYT IIad€HUsA - II0JIIMHU 110 KMEHHU
U ITIOCTOSTHHBEIMHU Ha CJIOH, - BMECTO BEPTHUKAJIM PUCYETCA Clie[ IIageHusda OT IIOBEPXHOCTHU BHU3, a
II0JIOCa 30HBI CTAHOBUTCSA IIapajljieJIorpaMMOM.

Ha uepTéxK BBEIXOOUT HEe UCTUHHBIN yTOJI, a BHIMMBIN:
tg(BuanMmbIn) = tg(MCTUHHBIK) - cos(a3uMyT MapgeHus - a3uMyT pa3pesa)

Pa3pe3 BKpPECT IMPOCTHUPAHUS OAET UCTUHHBIA yroJjl, pa3pe3 II0 IPOCTUPAHUIO - HOJb, U OOBEKT
JIOKUTCS TOPU3OHTAJIFHO. A3UMYT pa3pe3a OepéTcs mo 3BeHY, Ha KOTOPOM JIEKUT IepecedeHue,
II03TOMY Ha JIOMaHOM IIpo¢uie HAaKJIOH B pa3HbLIX MeCTaX pPa3HbIN.

A3umyT 00s3aTeNIeH ¥ U3 TEOMETPUHN HE BRIBOOUTCS, OOWH U TOT K€ 0OBEKT MOXKET MafiaTh B JIIO0YI0
CTOpOHY. Be3 Hero o0BEKTHl OCTAIOTCS BEPTHKAILHLIMM - MOJIYaIMBOE [OIMYINEeHHE <«IIJIOCKOCThb
MIepIeHOIUKYIsSpHa pa3pe3y» U eCTh YacTas oimubKa rmocTpoeHus. CTOpPOHY HaKJIOHA 3afaBaTh He
Hajo, eé pelllaeT 3HaK KOCUHYyCa.

[InuHa cnema 3afaéTcs IO TOPU30OHTAJM B MeTpaX, HOJIb O3HAadYaeT OO0 paMKu. KopoTkuit cnepm-
yKa3aTesb 00BIYHO 6epyT B ITONTOPA-gBa caHTUMeTpa Ha nucte, npu 1:2000 ato 30-40 M.

B aTpubyTel nuiryTcs Tpu uucia - dip (uctunnbiii), dip_az u app_dip (Bummmbiii). MepuTh yromn
TPAHCIIOPTUPOM IO YEPTEXKY HEJb3sl, BEPTUKAIbHEIN MacIiTa® MCKaXkaeT HapHUCOBAaHHBIN HAKJIOH,
KaK MCKaXKaeT M BCE OCTaJbHOE Ha pa3pese.

4.06 Ilepeceuyenue TIN c pa3pe3oMm

PacTpossiit rpup (4.04) - 9T0 z = f(x, y), OOHO 3HaYEHHUE BLICOTH Ha TOYKY IJIaHa. OIPOKUHYTYIO
CKJIaJKy OH IepedaTh He MOXKeT B IPUHLMIE, BeOb Hal OOHON TOYKOMN Y HEE€ HECKOJIBKO OTMETOK
OOHOU MOBEPXHOCTU. DTOT UHCTPYMEHT pexkeT pa3pe3oM TIN - moBepxHOCTh M3 HacTtosamux 3D-
TPEYTOIbHUKOB, KOTOpas yMeeT HaBUCATh.

MexaHrMKa YHCTO reoMeTpuuecKas. Pa3pe3 - BepTHKalbHAs INTOpPa BOObL JIOMaHOW. KaxKObii
TpeyronbHuK TIN mepecekaeTcsi C BepTHUKaJIbHOM IIJIOCKOCTBIO CBOETrO CETMEHTa, HAaET OTPEe30K
(cTaHUumMs BOONL JTUHWH, PeajibHaAsA BBEICOTA), U BCE OTPE3KM COOMPAloTCS B TPacCy ITOBEPXHOCTH.
HaBucaHue BOCIIPOU3BOAUTCS 0€3 MOIIOTHUTENbHEIX meicTBui. Ham omHOM cTaHIIMeH OKa3kIBAeTCSI
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HECKOJIBKO OTPE3KOB IIO BBHICOTE, M TpacCCa 3aBOPAYHMBAETCA - KPBIJIbA OHpOKHHYTOﬁ CKJIagKHN
JIOZKAaTCd KaK €CTh.

Ha Bxop - cmou 3D-monuronoB (PolygonZ, rpanu TIN, mpu 3TOM He-TPeyTroIbHUKU pPa3buBaioTCs
BeepoM Ha TPEYrONbHUKHU) U IPU JKeTaHWUW MeII-CJI0H. JIMHUS U vex 6epyTcs U3 OIpeneeHus
pa3pesa, BLICOTA - C caMUX rpaHei, mosTomMy ajist TIN 3ajaBaTh HUYETO0 He HYy>KHO. KpoMe uepTEKHOM
Tpacchl MOXKHO IIOJIyYUTDh €€ U B peanbHBIX 3D-KooparHaTax.

BaxkHoe orpanundenue. Mem QGIS - 3Tto 2.5D, BEICOTa B HEM CKaJlsp Ha BepIIrHEe, HaJl TOYKOHU
CHOBa OOHO 3HA4YeHUeE, OIIPOKUHYTOE B Mellle He coxpaHseTcda. IIoaToMy HaBHUCaHVe OArT TOJIBKO
Hactosmue 3D-rpanm oT reomopeninepa (Leapfrog, Micromine u momo6HBIe). MeIl IPUHUMAETCSI
oy OoOLIHOCTH, Ha OOHO3HAYHHIX ITOBEPXHOCTSX. [leMo-TeHepaTop BHLIOAET OIPOKMHYTyIO0 TIN-
CKJIaZKy - Ha Hel 3aBOPOT TPacCH BUOEH Cpa3sy.

ITapaMeTpsbI
[TapameTp YTo 3amaét ITo ymonm4gaHnuio / COBET
Omnpepenenue pa3pesa Cnoii onpenenernus oT 4.01: -

NUHUS U vex. BricoTa 6epéTcs
C caMUuX rpaHem.
I'paru TIN (PolygonZ) Crnou 3D-TIONMUTOHOB - TPaHU Heo0s3aTeJIbHO
TIN oT reomopennepa.
HaBucanue u OIPOKUHYTOE
BOCIIPOU3BOMASTCH.
Meit-cno# (2.5D) Merm QGIS gy 0OIIHOCTH. Heo0sa3aTeIbHO
Hapg Toukol OmHO 3HaYeHUe,
OIIPOKUHYTOE B MeIlle He

COXpaHseTCH.
Tpacca TIN Ha pa3pese BrixogHas 2D-Tpacca B ocsax co3maéTcst
(uepTéXK) pas3pes3a, MOXKeT
3aBOpaYMBaThCA.
Tpacca TIN (3D) BrIxomHas Tpacca B pealbHEIX  II0 3alpoCy
3D-kKoopouHaTax.
3aMKHYThEIE CEYEHUS Konwna ceuenusi, cobpaHHble 110 3ampocy
(TTONTUTOHBI) U3 OTPE3KOB.
[TepeHecTH IOJIS UCXOOHOTO HNMeHa monei yepes 3amsaTyio. -
obbekTa (mor.) HUpyT B KONbLIA.
IIOIIyCK CMBIKaHUSA KOJel] B egunmnax yeprexa. KoHITE 0.001
(mom.) COCEOHUX TPEYTOJIbHUKOB

COBIIQAAIOT IPUOIUKEHHO.

IMopatiTe X0Tst 6BI OMUH U3 ABYX BXOMOB - rpanu TIN umu mer.

Henqun M 3aMKHYThIE€ ceueHus

Pe3ka maéT 1o OTPe3Ky Ha TPEYTrONbHUK, a y OOOJIOYKHM MX [ECATKH ThHICSY. TakKue OTPE3KHU
CIIMBAIOTCS B LIETIOYKY, U Ha YEPTEXK UMAET OfHA IOJUIMHUSA Ha IIEMOYKY, IOTOMY YTO CJIOEM U3
OTPEe3KOB HU MOANUCAaTh, HU BHIOPaTh, HU OOPMUTE.

Lemouku CO6I/IpaIOTC$I II0 UCTOTYHHKY. Kaxpas o6oJ10YKa pexeTCd CBOMMHU TPEeyIrOJIbHUKaMH, U
CMellInBaTh UX B OOUH H8.60p HeJIb35d - COCeqHHue TeJjla COIIIINCH OBI B OOHY JIMHUIO.

3aMKHYTHIE IIETIOYKH MOOMOJIHUTEJIPHO BBIXOMSAT IIOIUTOHaMu. Y 00OJIOYKKM 3TO TEIO B pa3pese, C
MJIOIAAbI0, KOTOPYIO MOKHO CYUTATh 1 MOAIINCHIBATh.

Konb1io momydaeTcss caMo, eCli Ilell0YKa COMKHYIach. [JOMEIKaTh BCE OIS HEeJb34, ¥ BOT II0OYEMY.
3aMKHYTHIH KOHTYP TapaHTHUPOBAH TOJIBKO Y 3aMKHYTOM 000JIOYKH, a CeueHue MoBepxHoCcTH - TIN
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penbeda, KPOBIIY IJIACTA, 11000 OTKPHITOM I'PAHU - PA30MKHYTO 10 IIOCTPOEHUIO, €T0 KOHIIEI JIeKaT
Ha Kpalo moBepxHocTu. COeQUHUTD UX 3HAYUT IIPOBECTHU XOPAY, KOTOPOU B TaHHLIX HET, ¥ IOCUYUTATh
II0 HeW IJI0Ianb, KOTOPOH He CYIIEeCTBYET.

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

B XypHan NUIIETCS KOJMYECTBO IIENOYeK, M3 HUX 3aMKHYTBHIX U OTKPHITHIX, U HaAMUOOJBIIMHI
3a30p MexkAy KoHmaMu. Eciu pes3anach 3aMKHyTas 000JI0YKa, a IEIMOYKM BHIIUIA OTKPHITHIMH,
3a30p ¥ IMOACKaXKeT, YTO HejlaTh, - YBEJIMUbTE OOIYCK CMBIKaHMS. KOHIBI OTPE3KOB OT COCEIHUX
TPEyTOJbHUKOB COBIIQAIOT JIMIIH IPUOIUKEHHO, U NOIIYCK CBOOUT WX B OJUH y3€Jl.

BHYTpeHHee KOJIBIIO COGI/IpaeTCH OTOEeJIbHO OT BHEIIIHEero, II0O3TOMY Ceé4YeHHne TeJla C IIOJIOCTEIO oaéT
OBa IIOJIMTOHAa, a He OOUH.

ITonst ucxomHOTO OOBEKTA IMEPEHOCSATCS B KOJIbIlA, €CIU IIEePEeYUCIIUTh WX MMeHa depe3 3amlsiTyio.
CnoéB rpaHel OpIBAaeT HECKOJIBKO, IIOJISI ¥ HUX Pa3HBIE, W MOJIe, KOTOPOTO B CJI0€ HET, OCTAaHETCS
MYyCTHIM. 3HAYEHUS KJIaAyTCSA TEKCTOM, YTOOHI He pa30upaTh TUIILI HA CTOPOHE BhIXOHma. KpoMe HUX
V KaXXAoU 1IeTIOUYKU eCTh IPU3HaK 3aMKHYTOCTHU closed ¥ 3a30p gap B KOHIIaX, a y IIOJIUTOHOB €IIE U
IJIOIIAnh B eOWHUIIAX YepTexka. [101g UCTOYHUKA TTEPEHOCSTCS U B JIMHUY, U B TIOJTUTOHBL.

4.07 IIpoeknusi 00LEKTOB Ha pa3pe3

HUuactpyMeHT IIpoeKIusi 00bEKTOB Ha pa3pe3 IPOeUupPyeT TOUKHU, JTMHUU U TOJTUTOHBL Ha TUHUIO
pas3pe3a. [nsg KaXpmoW BepIIMHBI TOPU30HTAJNb 3TO PACCTOSHUE BOOJb JIMHUU OO €€ IIPOEKLWH,
BEICOTA - OTMeTKa u3 3D-reoMerpuu uim u3 BeIOpaHHOrO moJs. ampHue 0OBEKTH OTCEKAIOTCS
KOPUIOPOM.

[TapameTp Yro 3amaér ITo ymonyaHuio / COBET
OmnpepeneHue pa3pesa JInHusa pa3pe3a Cc IOIeM vVex -
(BepTHKaIbHOE
IpeyBeInYeHue).
OOBEKTHI OJIs1 TPOEKUINU Crnoit, 06BeKTH KOTOPOTO -
ITPOEIUPYIOTCS Ha MJIOCKOCTh
paspesa.
[Tone oTmMeTKU ATpubyT Z, ecinu reoMeTpus -
00BbeKTOB 0e3 Z.
Kopupop ot nuHuu [MMuvpuHa IOJIOCH 3axBaTa OT 0
nuHUYU pa3pe3a. 0 = Bce
0OBEKTHI.
CoxpaHATh UM UCXOTHOTO WMs BBIXOH@ CTPOUTCS OT CHSTO
cios UMEeHU UCTOYHUKA.
CoxpaHSTh CTUJIE UCXOOHOTO Odopmnenue 6epéTcs y CHSITO
cios CaMoro CJos, a He U3

IIITATHOT'O CTHIIS.
OOBeKTH Ha pa3pese (uepTéxk) Brxom: 0OLEKTH B -
KOOpOHHATax YyepTexka
pas3pe3sa.

9T0 0600IIIeHIe TPOEKIINN CKBaXKHUH Ha JII00ble 00BEKTH - aHOMAaIUH, TOUYKY OIIPOOOBaHUS, TPACCHI,
KOHTYpPHL. Pe3ynbTaT B 0CsIX pa3pesa, KJIafeTcs IT0BEepPX YepTezxKa.

Bce pa3pe3sl onnpeaeieHus

HNucTpyMeHT paboTaeT mo BCeM pa3pe3aM ONpefesieHus, a He 1o ImepBoMy. KaxXmeiii 00BEKT
BBIHOCUTCSA Ha TOT ‘-IepTé}K, K JIMHUU KOTOPOT'O OH IIOIIaJI B KOPHUOOP.

B anI/I6YTaX OCTAaKTCA UMA Pa3pe3a U ero HoOMeED, 110 HUM PEe3YJIbTAT OEJIMTCA Ha 9YepPTeXKHu, a CaMu
YepTezKHU PA3HOCATCA CMEIIIEHUEM U3 OIIpenesIeHnsa, KakK B 4.01.
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lanoyka BBIHOCHTH Ha BCe pa3pe3bl CHUMaeT OTOOp IO KOPHUOOPY, XU OOBEKT IOXKUTCS Ha
KaXKIBbIH 9epPTEXK. ITO HYXKHO [JIsI TUHUNA CaMHUX CTBOPOB U IJII OOBEKTOB, OOIINX Ha BCIO IJIOIIAMb,
II0 PACCTOSHUIO OHU II0Iafasiu Obl TOJIBFKO Ha CBOM pa3pes.

HAMs1 ¥ CTHJIBL HCXOOTHOI'O CJIOS

[IBe TalmOYKH [JId TeX, KTO y2Ke HaCTPOous ohopMieHHe B maaHe. UMs BEIXofla CTPOUTCS OT UMEHH
MCTOYHUKA, a opopmiieHre 6epéTcs y caMoro ciosi. KaTeropuiHbIM CTUIIb JIOXKUTCS Ha pa3pes Kak
€CTb, U JIeTeHla OCTaéTcs npexHel. Tak ke ycTpoeHo B IlepecedeHHH BEKTOPOB C pa3pe30M
(4.05).

CTunp IIePEeHOCUTCS, KOTha THII T'eOMEeTpPHH BHIXOJa COBIIAJaeT C THUIOM MCTOYHHWKA. ToYKu
IpoenupyrTCAad TOYKaMH, IIOJIUT'OHBI IIOJIOCAMHU - TaM O(bOpMJ'IeHI/Ie BCTaAET OOWH B OOUH. JInHUuSg C
OTMETKOM Z HaéT Ha pa3pes3e TOYKY, JIMHelHoe o¢opMIieHNe Ha HEE He BCTAHET, U B 9TOM CJiydae
OCTa€TCs MITAaTHHIM CTUIb, O YEM CKa3aHO B XKypHaJle.

4.08 CopoennpoBaTh C pa3pe3a

HUHcTpyMeHT CropoenmupoBaTh C pa3pe3a [fenaeT ob6paTHoe. OOBEKTH, HAapPUCOBAaHHLIE Ha
yepTeke pas3pe3a, OH BO3BpalllaeT B peasibHble KOOPAWHATHL. ['OpU30HTAIb BEPIIWMHBEI YUTAETCS
KaK PacCTOSHHWE BIOOJb JTUHUU (HAET IJlaH), BHICOTA - KAaK OTMETKA Z = BHICOTA / VeX. JIMHUS U VexX
OepyTcs U3 TOTO XKe OIpeAesIeHus], I0 KOTOPOMY CTPOUJICS YEePTEXK.

[TapameTp Yro 3amaér [To ymonuaHuio / coBeT
Omnpepenenue pa3pesa JImHUS pa3pe3a C IOJIeM Vex. -
OOBEKTHI C UepTezKa pa3pes3a OOGBEKTH B KOOPOUHATAX -

yepTerKa [Jid Bo3BpaTa B IJIaH.
OOBEeKTH B IIJIaHe (C OTMEeTKOM  BnIXom: 0OBLeKTHI B IIJIAHOBLIX -
Z) KOOpOMHATaxX C

BOCCTAHOBJIEHHOI OTMETKOM.

Tak HapuCcoOBaHHLIYM BPYYHYIO Ha pa3pe3e 00bEKT - KOHTYP 3aJieXKH, HapyllleHue, TpaHulla - IonagaeT
oOpaTHo B my1aHd 1 B 3D ¢ oTMeTKOu Z.

OOpaTHBIH X0/I: MIPaBKa KOHTAKTa HAa pa3pe3e

Iukn 3aMbIKaeTCs TaK. ['eonor BUAMT Ha 4YepTexXke, YTO KOHTAKT IjlacTa IIPOBeEH HEBEPHO, U
PHUCYeT ero IpaBUJIBHO JWHHWEU B OCSAX pa3pes3a. MHCTpyMEHT BO3BpalllaeT 3Ty JIMHUIO B IIJIaH C
OTMETKOM Z y KaXKIOU BEPIIUHHI.

lanmouyka OTHaBaTh BepUIMHAMM IIpeBpalllaeT pe3yiabTaT B TOUYKU. Tak cOelaHO IIOTOMY, 4YTO
masbllle OTMETKY UIOYT B IOCTPOEHNE TOBEPXHOCTH, a Tyla IPUHUMAIOTCI HabmogeHnsa ToukaMu. B
KPUTHWHTEe TaKas TOYKa 3aKpellisdeT IOBEPXHOCTh TOYHO IIPU HyJleBoM HarreTe, B Topo2Raster oHa
CTAHOBUTCS JKECTKHUM y3JIOM.

[Tose Src moMedYaeT Ipoucxoxaenue. KOHTAKT, CHSTHIN C pa3pe3a, 9TO HHTePIIpeTallns, a He 3amep,
1 B 0011e#l BLIOOPKE CO CKBAXKMHAMMK €r0o Hafo OTIMYaTh. II0 9TOMY IIOJII0 TOYKE 3aal0T MEHBIITHUH
BeC I10JIEM BECOB MEeK/JIaCTePU3allvi, ¥ PUCYHOK MIEePeCTaéT BECUTh CTOJIBKO K€, CKOJIbKO CKBAXKHHA.

Packomn: Bce dopTa cpa3y

YV packomna uiau Kapbepa II0 KaXol CTeHKe CTPOUTCS CBOM pa3pes3. UepTexku JIOKATCSA Ha OOUH
XOJICT PSIIOM, pa3HEeCEHHBIE CMEIeHUEM U3 OpeIeieHus. 'e0sioT pUCyeT CJIOM Ha KakKI0M YepTexke
110 OPTO(MOTO CTEHKHU.
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OOpaTHBIM X0 BO3BpAlllaeT HApPMCOBAHHOE B IJIaH, ¥ KaXKObI OOBEKT CAOUTCS Ha JIMHHUIO CBOETO
pa3pe3a. Pa3pes3 BHIOMpaETCsl IO TOMY, B Ybel II0JI0Ce YepTexka OObeKT HapuCcoBaH. PaccTosiHue
BIIOJIb OCH OTCUHTAHO OT Hadalla CBOEro pa3pesa, ¥ Ha YyKO¥ JTUHUK OHO YKa3bIBaso Ovl HEe Tyda.

Tun reoMeTpuun COXpPaHAeTCsd. Toukn BO3BpPAIllalOTCA TO4YKaMH, JIMHUU JIMHUAMM, IIOJIUTIOHBI
BEPTUKAJIBHBIMHU IIJIOMIQOsAMU. BepTI/IKaJ'[I:HaH IIJIOIIaOb IIPABUJIBHO BBITTIAOWUT B 3D, HO B mIJ1aHE 3TO
II0JIOCA Ha JIMHHUH pa3pe3a C HYHGBOﬁ IIJI0IIIaablo, IIO3TOMY OJIA paC‘-IéTOB 10 Hel 6GPYT BEPIIINHEI.

[anpiie KOHTAKTH CO BCeX CTEHOK COOUPAIOTCS B OOHY BBIOOPKY, K HUM [00aBISIOTCS TOYKHU
KPOBJIM, CHSITHle BHYTPU packomna, u 1o o06iieil BEIOOPKE CTPOUTCS IIOBEPXHOCTh. KOHTaKTHI C
paspe3a 3TO HHTepIpeTanus oo dororpaduy, a CHITble TOUYKU - MHCTPYMEHTAIbHBIN 3aMep,
II09TOMY IIPOMCXOXKIEHNEe CTOUT IIOMETUTH I10JIEM SI'C U 3afaTh Pa3HbIM BEC B KPUTHHTE.

4.09 Pa3BEépTKa CTEHKH CTBOJIa (D0eTa)

HHcTpyMeHT Pa3BEépTKa CTEHKH CTBOJIa CTPOUT IMIMHOPUYECKUI pa3pe3. BOKpyr ocu cTBOIA
Ha 3aJjaHHOM paaumyce OepETCS OKPYKHOCTh C YIJIOBEIM IIaromM (o ymomdaHuio 1 rpagyc), u
MMOBEPXHOCTU-TPUILI BHIOUPAIOTCS BOOJIb Heé. Pa3BEPTKaA JIOKHUTCS B OCH [JIMHA OYTH II0 OKPYXKHOCTH
- BEICOTA.

[TapameTp YTo 3amaér ITo ymomyauuto / COBET
Och cTBOJIA (TOYKA YCTHS) Touka yCcThs CTBOJA. -
Pagmyc cTBOna, en. KapTel Papguyc pa3BEépPTKU CTEHKHU. 4
[ToBepXHOCTU-TPULEL 'pupbl HOBEPXHOCTEMN, -
(MapkupyIoime) OTMETKM KOTOPHIX HAHOCSATCS
Ha pa3BEPTKY.
YrnoBou mar, rpagycChl IITar o6xoma CTEeHKHU II0 1
a3uMyTy.
BepTukanbHbIl MacurTad PexxuM BepTUKaIbHOTO OTHOIIIEHNEe

mpeyBenndeHus (OTHOIIEHUE
I':B 111 MHOXUTEID).

3HaueHue MaciTaba Ywucno npeyBeIuYeHUs 110 10
BHIOPAHHOMY PEXKHUMY.

Bribopka pactpa (moi.) Cmoco6 CHSATHS 3HAUYEHUS C -
rpua IOBEPXHOCTH.

Pa3BépTKa cTeHKM (myra X BrIxon: pa3BépTKa CTEHKU -

BBICOTA) CTBOJIA.

Kaxmast MapKupyrolllasi TOBEPXHOCTh HAéT TWHUIO CBOETO IIepeceveHuss CO CTEHKOM CTBOJMA - TP
TTaJleHuH’ TIJTaCTOB JIMHUY HAKJIOHEHHI ¥ BOMTHUCTH. OCh 3aHaéTCsT TOYEUHBIM CJIOEM YCThSI, PAAuyC B
eOWHUIIAX KapThl, BEPTUKAJIbHEIN MacmTab Kak y pa3pesa.

4.10 IIpumep o151 pa3pe3a (meMo)

HNuctpymenT IIpumep a5t pa3pe3a (IeMo0) roTOBUT IIOJTHEIM yueOHEBIM Habop Ay rpynins Pa3pes,
4TOOHI OITPOOOBATL €€ MHCTPYMEHTH 0€3 KPUTMHTa pPeasibHbBIX JaHHBIX. B IMaHesu OH CTOUT B IPYyIIie
Pa3pes nocnegHuM.

3a ogWH IIPOTOH BHIIAETCS BECh HA0OP HaHHBIX OIS T'PYIIIEL pa3pe3a:

* MIECTh ITOBEPXHOCTEM CTOINKOM, C MaJeHWeM UM IIepeMEeHHOM MOITHOCTBIO, ISITh IJIaCTOB B
nepeciiauBaHUM, BTOPOM U YeTBEPTHIM IIPOMELIIIIEHHBIE 1 TOHKHUE;

* TPM IUHUHU Pal3pe30B Uepe3d IMIouladb, JIoMaHasd C OBYMS M3JI0MaMH, KOpPOTKas IpsAMas Hu
HaKJIOHHAsI C OOHUM HM3JIOMOM;

* TOTOBAs IIapa CJIOEB Momesnu OypeHus u Tabiuia UHKIIMNHOMETPUH;

* 10 ODHOMY MHOTOKaHaJIbHOMY I'PHUAY Ha KaXObIM IPOMBIIIJIEHHEBIN II71acT.
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Kaxpast TpeThsl CKBakvHa B HaOope HaKJIOHHAsA, 3eHUT OT 45 1o 70 rpamycoB ¢ HaGOPOM II0 CTBOJY,
a3UMyT BOOJIb JIMHUYM pa3pe30B. CKBaXXWHa, HAKJIOHEHHAS IIONEPEK pa3pe3a, IPoenrpoBanach Ob
IMOYTH B TOYKY, ¥ TPOBEPUTH II0 HEH BEIHOC MHTEPBAJIOB BAOJIb OCH OHIJIO OBl He Ha YeM. OCTaIbHBIE
CKBaXXWHBI BepTUKaIbHEIE, YTOOH Ha OJHOM Habope OBIJI0 BUOHO U TO, U OPYToe IToBefeHue. KaHamet
Tpufa IlacTa pacCTaBlieHHl II0 corjalleHuio. Kanan 1 9To KpoBjs, KaHajl 2 IIOZOILIBa, KaHaEBL C
TPETHET0 HECYT MapaMeTPHL. 3AeCh 3TO COOePKaHNe U MUHEPAJIBHEIN TUTI C 30HOM 3amereHus. [lons
COIepxKaHus y [JIaCTOB HE3aBUCUMEIE, CTOXaCTUYECKHE.

OpuH ¢aiin omUCHIBaET IIACT I[eJIMKOM, KakK O1ouHass Mopesb. HoBrle mapaMeTphl H00aBIISIOTCS
K HeMy KaHajamu. [I711 MHCTPYMEHTOB IlepecedeHus Ho0aBlIeHBl TEeMOHCTPALMOHHbBIE BEKTOPHI -
pazsiom 6e3 OTMETKM BHICOTHI, MapKUPYIOWIN# KOHTYP C Z, 30Ha 3aMellleHus U onpokuHyrtas TIN-
ckiapka u3 3D-rpaneit PolygonZ.

CKBazKHUHBI C HHTEPBaJIaMH ONIPOOOBaHHUS

ITapa coés Mmopmenu OypeHUs BEITAETCS TOTOBOM, B TOM Ke (popmaTe 06MeHa, B KOTOPOM BEITPYKAET
l'eokoHCTPYKTOP. BMecTe ¢ Hell BEITAETCS CIPABOYHHUK IJIACTOB JAEMO - T€ XK€ KOMBI, UYTO CTOAT B
WHTEepBasiax, C IOPSIOKOM 3ajieTaHus, TeJIOM 1 IBeToM. [locTaBnsseMbIi cipaBoYHUK u3 4.11 cobpan
1o BepxHeKkaMCKOMYy MeCTOPOXKIOEHUIO ¥ KOOOB NeMO He 3HaeT, I03ToMy 0e3 CBOero CipaBOYHUKA
KOJIOHKM IeMO OCTaBalluch Oe3 1BeTa.

ITonocer nnacTtoB B 4.01 meMo-CIpaBOYHUK HE KpPaCUT, U 9TO He HEJOHeJIKa, a YyCTPOUCTBO IIOUCKA.
IMnact B 4.01 ompenmenseTcss 0 UMeHaM CJI0EB KpoBnu u nopousel. Y cinosa KpIl _top cHumaeTtcs
ponb, octaércs kon Kpll, u mo HeEMYy oIpalluBaeTCs CIIPaBOYHUK. [TOBEPXHOCTU OEeMO Ha3BaHBI
HOMepaMHU U Kofa [jlacTa He HEeCYyT, II03TOMY IIOJIOCHL OCTAIOTCS B IIBETaX 10 YMOITYaHUIO.

Ha cBomx maHHBIX, I'TIe CIIOM Ha3BaHBI KOJAMM IIJIaCTOB, TOT XK€ CIIPABOYHHUK KPACHUT MU IIOJIOCHI, B
KOJIOHKH.

Vcerbsa collar 3To ToueuHEIN CII0# ¢ OTMETKOM yCThs U INyOnHoM 3a6os. UHTEepBassl interval sTo
Tabiula ¢ riiyOMHaMu 110 CTBOJIy OT yCThSI M KOOOM ILJIacTa.

ITosTomy wuHCTpyMeHT 4.02 CKBaXHWHBI Ha pa3pe3e mnpobOyercsa 0e3 CBOMX MOaHHEIX W 0e3
obpamenus K 6ase. 3amyctute 4.10, 3atem 4.01 mo mio6Goi mu3 Tpéx nuHUM, 3ateMm 4.02 ¢ aTOH
ITapo, ompedeneHWeM pa3pe3a W OeMO-CIIPAaBOUYHMKOM. KOJIOHKM CKBaXKHH IIOJIydaT IIBET U
TTOPSIAOK B JIETEHME.

CKBaXWHEI CTOSIT BOOJIb BCEX Tpex JIMHUM, TaK YTO KOJIOHKU JIATYT Ha 10001 t-IepTé}K.

Ta ke mapa TOOUTCS W OJIsT TPEXMEPHOro mpocMoTpa. TaM rioyOMHa yXOOuT B Z Hampsmylo, 6e3
BEPTHUKAJIFPHOTO MacinTaba ¥ CMeIleHUsT PAaCKIIaaKH.

MHorokaHanbHblh rpug nnacra (GeoTIFF)

Kanan 1 - KPOBJIAl (oTMeTKn Z)
reoMeTpusa nnacra
Kanan 2 - NOAOLUBA (oTMeTku Z)

(S
J

napameTpbl (bnoyHan mogens)

-+ 3.03: kpoBna=1, nogowea=2, cocTag=3
+ 3D-npocMoTp: «Tena NNacToB», KaHan napameTpa 3+

Puc. 29: KouBeHIIMsI MHOTOKaHa/IbHOTO TpHUAa IJlacTa: KaHanbl 1-2 HecyT reoMeTpuio (KpoBiA U
MogolIBa), KaHalkl 3 U gasee - napaMeTphl. OguH dhaia KOpMUT UHCTPYMeHT 4.03.
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CjI0M IeMO H MX aTPHOYTHI

Crnon

l'eomeTpus

ATpubyTHI

JIunuu pa3pes30B (meMo)

YcTes ckBaxkuH collar (memo)

WuTepsans interval (memo)

CripaBOYHUK IIJIACTOB (IeMO)
30Ha (geMo, IMOJIUTOH)
Paznom (gemo)

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

IToBepxHOCTSL 1...6
IMnact 1-1/2-11 mpom.

JINHUA

TOYKH

Tabnuila

Tabmuia
TIOJIUT OH
JIMHUS

TuHuA Z

IIOJIUTOHEI Z

pacTp
pacTp

name (Pa3zpes 1, 2, 3). Tpu
CTBOpa pa3HOM OJIMHBKI:
JloMaHas C OBYMS U3JIoMaMH
(BepIIMHEI IPOBEPSIOT
MUKeTaXx), KOPOTKas nmpsamas u
HaKJIOHHAS C OOHUM HU3JIOMOM.
hole id, z (otmeTKa ycThs), ech
(rmy6una 3a60s51), number ms
MTOMATINCH.

hole id, from, to (rmyOGuHEI 11O
CTBOJIy OT yCTbs), code
(MHOeKc II1acTa).

code, order, body, color, strata.
ITom KOoObI MHTEPBAJIOB JEMO.
name. [111 UHCTPyYMEHTA
nepecedeHus BeKTopos 4.05.
name. Ceky1as CTBOpa,
cMellleHa C U3/7I0Ma JINHUU.
name. [IpoBepka
3D-reometpuii B 4.05.

name. ONpoKMHYyTas CKIagKa
ons 4.06.

OpuH KaHal OTMETOK.

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

Pa6ouui#t 1imka nokas3aH B pasmesie 4.01. [ToBepxHocTu unyT B Pa3pe3 mo jJuHHH, Tapa collar u
interval 8 CkBa:KMHBI Ha pa3pe3e, rpug coctasa B CocTaB mjaacTra Ha pa3pe3e, JeM0-BEKTOPEI
u TIN B unCcTpyMeHTH nepecedeHus 4.05 u 4.06. Tak BCcg rpylia pa3pe3a HDpPOKaTEIBAETCA Ha

COT'JIaCOBAaHHBIX NaHHBIX.

ITapaMmeTpsI

[TapameTtp

YTo 3amaéT

[To ymMmom4aHuio / COBET

O6sacTh (3KCTEHT)

3epno I'CY ([o1.)

IToBepxHOCTSH 1...6

Jlunuu pa3pe30B (3 mIT.)

YcTesa ckBazxkuH collar

[TpsAMOYTOJIBHUK, B KOTOPOM
reHepupyeTcs Habop.
BocnpoussonumocTs Habopa. 0
= CJIy4YaWlHO IPHU KaxKaoM
3amycke.

[ITecThs PacTPOB CBEPXY BHU3:
KPOBJIH M OIOIIIBEI
BMEIIAIOMNX U ABYX
ITPOMBIIIIJIEHHEIX 1JTaCTOB.
Tpu cTBOpa yepes miaollanb
o1 rmomayu B 4.01.
HWHCTPYMEHT IO YMOTYaHUIO
CTPOUT Pa3pe3 Mo KaxkaoMy.
ToueuHBI CJION MOJEesHn
oypenus (hole id, z, eoh,
PointZ).
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

HWuTepBansl CKBaxuH interval Tabnuita Mmomenu OypeHus co3maéTcs
(hole id, from, to, code, kcl).
[Mnact 1-1 mpom. MHoOroKaHaIbHBIY TPU;: 110 3a1Ipocy

KPOBJIsI, TIOHOIIIBA,
comepkKaHue, MUHTHII.

[MmacT 2-% mpoM. To xe gJist BTOpPOTro 10 3ampocy
ITPOMBIIIJIEHHOTO IIJIacTa, IOJIs
He3aBUCUMEIE.

PaszmomMm, mapkep ¢ Z, 30Ha HeMmo-BeKTOpH! ais 4.05: 110 3a1pocy

nmHusA 6e3 Z, KOHTYD C Z,
IIOJINTOH 30HHL.

Onpoxkunytas TIN 3D-rpaHu ONIPOKUHYTOU 10 3ampocy
cknanku ans 4.06.

CTpPYKTypHBI€E 3JIEMEHTHI H CJIebl BBIX0a. [IeMo OTHaéT qBa CHO0S C aHATUTUYECKUM 3TaT0HOM
OJIs1 TPOBEPKU VTJIOB.

CTpyKTypHEIE 3JIEMEHTH YCTPOEHHl TakK. 1pHU JIUHUK IepeceKaloT npsaMmou Paspe3 2 mpu ogHOM
HCTUHHOM yTJle B 25 I'padyCcOB U PaA3HBIX a3uMyTaxX IIaJeHUus, [I09TOMY BUAUMEIE YIJIbI BBIXOOST
25, 18.25 u Honb. OXUOaeMoe 3HAUYEHNE 3allUCaHo B I10JIe app_exp, u pe3ynbraT 4.05 cBepseTcs
YMCJIOM, a He Ha rja3. [IpsaMo pa3pes BhIOpaH HapO4YHO, BeOb Ha JIOMaHOM a3UMyT 3BeHa MEHSIETCS
10 XOMOY, ¥ 9TAJIOH IIepPecTaéT ObITh OMHO3HAYHBIM.

Cnenpl BeIxOma miid 4.12 takue - nmosoru#t (20 rpapycoB), KpyTo# (72) u HaMepeHHO NIPSIMOM B
maHe. [To mepBEIM ABYM MHCTPYMEHT 00513aH BEPHYTDH YKcia u3 nojiei dip true m az true. Tperuii
ITPOBepPsSIeT 0TKAa3 - 3aJIeTaHue 10 IPSIMOMY Cliedy He onpeaeneHo. KpyToi HyzKeH OTIeIbHO, IOTOMY
YTO HOATOHKA IO Z Ha HEM MIOIIILIIA OI.

ITonHBIN ITepeYeHb IT0JIel BEIXOOHBIX CIIOEB - B IpuIoxkeHuu [laHHBIE OJIsi pa3pe3a (pa3gen «Ilons
OeMO-CJIOEB» B KOHIIe PYKOBOACTBA).

4.11 O6pa3en cupaBOYHHKA IVIAaCTOB

HWHCTPYMEHT KIaO€ET B IIPOEKT MOCTaBIIsSIeMEIN 0oOpa3ell CopaBOYHUKA ITJIaCTOB - TOT CAMBIN, KOTOPHIH
yurtaioT 4.01 1 4.02. HyKeH oH 110 TpocTo# mpuduHe. O6pa3zelr 1eKUT (paiIoM B KaTajore IjIariHa,
Kylla TI0JIb30BaTejib OOBIYHO He 3arjisigbiBaeT. bes 3Toro Iara CIIPaBOYHUK IPUXOOUTCS MCKATh
BPYYHYIO, a He HaM[s, IToaTh B pa3pe3 MPOU3BOIbHYIO TaGIUIY U MOJIYYUTh YePTEXK Oe3 IIBeTa.

I[TapameTpoB y uMHCTpyMeHTa HeT. OOUH IPOTOH - U cjoi CnpaBOYHHK m1acToB (0oOpa3em)
MIOSIBJISIETCS B IIPOEKTE M CPa3y BUAEH B BHINAAAIOIIEM CIIMCKE MHCTPYMEHTOB pa3pesa.

YTo BHYyTPH

Ta6m/ma oe3 reoMeTpHrny, OOHaA CTPOKaA Ha IINIaCT HUJIM MEeXKOYIIJIaCThE, CBEPXY BHHUI3 IIO pPa3pesy.
KomoHku Takme - KOf Tena, HOMeEpP CBePXYy BHU3, TEJIO (l'IJ'IaCT U Me}KﬂynﬂaCTbe), IIBEeT, a TaKXe
HeoOs13aTeJIbHBIe TOJIIIa U IIpUMeYaHHWe, KOTOPEIE€ YUTAIOTCs, HO IIOKA HE UCIIOJIb3YIOTCA.

O6pa3er cobpaH no BepxHekaMCKOMY MECTOPOXKOEHHI0, 37 CTPOK OT IIOKPOBHBIX OTJIOXKEHUMN [0
HUXKHEN KaMeHHOU COnH. [[/1s Opyroro MecTOPOXAEHUS OH CIIYKUT OCHOBOUM. COXpaHHUTE CIIOU B
datin mratHEIMUu cpepctBaMu QGIS u mpaBbTe KOIHI, MMOPSAAOK U IIBETA IO CBOIO CTPaATUTrpaduio.

Temo 3amojIHsIET reojior

I[ToBTOPHMM riaBHOE IIPO CIPABOYHHUK. T€J0 M3 KOoma He BeIBOOUTCA. [Ilnact AB 1o HamucaHUIO
BHITJIIOUT KakK «A mmoc B», HO 9TO OebHEIN IIJIacT, BHYyTPU KOTOPOTro jexaT A, b, kopx A-A’ u A’.
Mexpyminactee b-B 13 Kola He BEIBOOUTCS BOBCe, IOTOMY 4YTO IlacTa b B cniucke HeT, ecTb AD.
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HWHCTPYMEHT 3Ha4YeHUS Tejla He IIePEeCUYUTHIBAET U B 3TOM CMHEIC/Ie He YMHEe YeI0BeKa, KOTOPHIH UX
ITPOCTABUII.

CocTaBHBIE TeJia cepbie

B o6pasiie ects KpIlla+6 - cocTaBHOe Teno, cymMma Kpllla, mexagynmacTtes Kpllla-6 u Kplll6. Takue
KOHTJIOMepaTHl B CIIPaBOYHUKE KPacsAaTCS CEPHIM, TeM K€ OTTEHKOM, KaKUM IIJIaTMH IIoMedYaeT
Heollo3HaHHOe. [IprYnHa B TOM, UTO I[BET COCTABHOTO Tejla M3 LIBETOB €ro 4acTell He BEIBOOUTCH.
YacTtu MOryT OBITH pPa3HBIX LIBETOB, U J1I000M BHIOOP OB OBl mpou3BoJsioM. Cephlli YUTAETCS Kak
«IBET He 3afjaH», U er0 CTaBUT YEI0BEK.

CocencTBO 1I€JIOT0 C YaCTSMH B OOHOM CHUCKe UMeeT IleHy. [IopsAmoK CBepXy BHU3 €UH, I09TOMY
mexny KpllIo u KpIIIB Temeps y1exkaT mBa Teja, a He ogHo. [lapa Takux rpaHul] Ha pa3pe3e JacT
Cepylo II0JIOCY C IIepedYHeM BMeCTO MMEHU MeXAyIIacThsa. Ha KpymHOU IpaHyJIAPHOCTH, MEXOy
KplIIla+6 u KpIIIB, BCE cxonuTcss 0OBIYHBIM 00pPa30M.

Tot ke dain Bue QGIS

OO6pa3zerr 1exuT B nanke templates BHyTpu KaTajora njaruHa B IBYX BUIAX, plast reference vkmks.xlsx
U plast reference vkmks.csv. B kHure Excel ecTb BTOpOM HMUCT C IMpaBUjiaMU 3alolIHEeHUs. [IpaBbTe
JT100BIM YIOOHBIM CITOCOO0M, MHCTPYMEHTHI pa3pe3a IPUHUMAaIoT U Tabnuiry nmpoekTa, 1 GeoPackage,
u CSV.

4.12 9n1eMeHTHhI 3ajIeraHMus IO CjIeay BbIX0Oa

Cuuraet YroJl 1 a3uMyT IIadeHUud I10 TpéXMepHOMy ciieny BBIXOOaA I'PAHMUIIBI HA IIOBEPXHOCTE.

[TapameTp YTo 3amaéTr ITo ymongaHuio / COBET
Crnenpl BEIXOOa JInuum c orMmeTKaMu (Z B -
BepIINHAaX).
OKHO, BepUInH 0 - omHO 3ameraHue Ha BeCh 0
cjieq], "Ha4Ye CKOJIb34Illee OKHO.
HawumMeHbIllasd M30THYTOCTh [Topor 06yCIOBIEHHOCTH, 0.15
(mot.) HUXKe KOTOPOTO CJjiefyeT OTKa3.

OTKyna Oepércsi 3ajeranue. Eciu rpaHuIla mjacta WM pasjoMa onudpoBaHa C OTMETKaMH,
IIJIOCKOCTh II0 HEe¥ BOCCTAHABIMBAETCS OOHO3HAYHO, a M3 IIJIOCKOCTH BHIIAAAIOT 00a 3jIeMeHTa
3ayeranusi. [IpaBuUIO TPEX TOYEK - MUHUMAJBHBIN CITydal, 30eCh CYUTAETCS MO BCEM BEPIIMHAM

cpaasy.

Meton B3AT mo AnbMeHOWHTepy. HopMmanbk K IIJIOCKOCTH 3TO COOCTBEHHBIM BEKTOP MaTPHIIBI
OpHEHTAllMY IIPY HAaWMEHBIIIeM COOCTBEeHHOM 3HaueHuH. [IoOroHKa BHOA z = a*x + bry + c IPOIIeE,
HO pa3Ba/INBaAeTCs Ha KPYTHIX 3ajeraHusX, rae Ko3pGUIIMEeHTH YXOOsiT B 6€eCKOHEYHOCTh. Yepes
COOCTBEHHBIE BEKTOPH KPYTHU3HA MEPECTAET OLITL 0OCOOBIM ClIydaeM.

IIpsiMmoli B IUIaHe CJIe[ 3a/IeraHusi He ompenmesasier. Yepe3 oOHy MNPSIMYyI0 B IIPOCTPAHCTBE
mpoxoouT OEeCKOHEeYHO MHOIO IIJIOCKOCTEHM, OHM BPAIalOTCSd BOKPYTr HEE KaK CTPAHUILI BOKPYT
KOopemka. MHCTPYMEHT BHUOWUT 3TO II0 OTHOIIEHWI0 COOCTBEHHBIX 3HAYEHWN M OTKaA3bIBaeT C
MPUYUHON BMECTO YBEPEHHOTO YMCJ/la U3 IIyMa OKpyriieHus. Mepa nuinercs B mojie planar, roe
HOJIb 3TO TOYKU Ha IMPSAMOH, a eqUHUIIa pa3Max B IByX HallpaBJI€HUX.

CKJIaJlKa JIOBHTCSI HEeBsI3KOH. MeTo[ IIpeamnosaraeT, YTO CJIeI JIeXHUT Ha OJMHON IIJIOCKOCTH, a
OJIMHHAS TPaHUIla PEOKO JIEXKUT, e MellaloT (Gekcypa, CMellleHrue pa3noMoM, neperud. Cpemusis
HEeBsI3Ka TOYEK OT TIJIOCKOCTH TIHUINETCS B IMOJIe rms, ¥ OOIbIlioe 3HaYeHHe 03HadaeT, YTO OJHOTO
3ajleTaHUs Ha BeCh Cjel] He CylecTByeT. Torha BKIOYANUTE OKHO, 3ajieTaHWE CYMUTAETCS II0
CKOMb3sIIEeMy Y49aCTKy, U Ha BHIXofe OymeT ero m3MeHeHUe BOOIb I'PaHMIIEl, a He OOHO cpemdHee
3HaAYEeHHe.
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MecTo B memnouke. Brixon nogaérca npsamo B 4.05, roe mondg dip u dip az u oxupgamorca. Ecnou
penbed 3amaH TOPU3OHTAISIMU, a cJiefd IIJIOCKHM, MPOBEOUTE ero ciiepBa 4depe3 2.22 - OTMETKHU
CHUMYTCS C IPUMBIKAIONIUX TOPU30HTAJIEN.

4.13 CogepzKaHHUs IO IUIACTY B YCThAX

CBoput n1poOBl OTPOOOBaHUS K OOGHOMY YHCIIY Ha CKBAXKWHY U KJIaHET €Tr0 B TOYKY YCThsI. ITO BXO[
OJIs1 KpUTHHTA, Jalbllle KapTa cofepxkanuii crpoutcs 1.01, kak mobas gpyrast KapTa, CBOUX CPeICTB
WHTEPHOISIIIUY 30eCh HeT.

UHCTPYMEHT 3aMbIKAET LIEMOYKY OT 6a3bl 4O KapThl. [ €OKOHCTPYKTOP BHITPYKaeT MPoOkl Tabmuten
chem, pa3pe3 kpacutcs mo HuM B 4.02, a 3mech Te xKe mPoOH IPEBPAIAIOTCS B TOYKH, 110 KOTOPHIM
CYHTAETCS IJIOIagHOE PacIpeesieHue.

IMToyeMy CTBIKOBKA HAET IO I TyOMHAM

Hape3ka onmpo6oBaHmMS U Hape3Ka JIMTOJIOTMM COBIIamaloT penko. I[Ipoba MoxkKeT jekaTb BHYTPH
IacTa, IepecekKaTh TPAHUIy ABYX HJIM IOKPHIBATH HECKOJIBKO, Begb IMpoOy O6epyT M0 KEepHY, a
TPaAHULEl TPOBOAST IO OMMCAHUIO. [I09TOMYy CTHIKOBATh 110 HOMEPY 3allMCHU HeJb3sl, CTHIKYIOT IO
rnybuHaM OT YCThA.

Bec HpOﬁBI 3TO OJINHA eé IIEPEKPHITUA C ITJIaCTOM. Hpo6a, IIOIIaBIIIasA B IIJIACT HAIIOJIOBHUHY, X1 BECHUT
ITOJIOBUHY cBoeu anmHbL. Ecnm mnact BCKPEIT CTBOJIOM OBaXKJIHI, o6a WHTEPBaljyla CBOOATCSA B OOHO
YKCJIO, U B€C Kaxa0ro 3TO OJINHa, obecrneueHHas OJaHHBIMH.

OTCyTCTBYyIOIIEe coaepKaHue He HOJIb

9TOo mpaBUIIO, pagy KOTOPOTO MHCTPYMEHT YCTPOEH MMEHHO TaK. Y Pa3HBIX NPEANpPUATHI pPa3HbIN
HabOp KOMITOHEHTOB, T'IEe-TO €CTh OPOM M MOIIHOCTb, THe-TO HeT. IlycTas gdedkKa O3HAYaAeT, YTO
KOMIIOHEHT He OIIPEeessiyii, a He YTO ero HeT B IIOPOJE.

HOSTOMy npo6a 0e3 3HAYEHHUA II0 KOMITIOHEHTY BBIIIaJae€T U3 CPpegHero sMecre CO CBOMM BECOM.
ITogctaHOBKa HYJIAd Oalla OBl 3aBeIOMO 3aHHU2KEHHO€E CpeHee, U TEM CHUJIbBHEE, 4YeM pezKe KOMIIOHEHT
BCTpe4dYaeTC. CuurtaTh Tak OUCKPUMHWHAHTHYIO (by'HKI_II/IIO 3HAYUT IIOJIYYUTH YBepeHHBIﬁ u HGBGprII:I
OTBET.

BMecTe co cpedHUM B CIIOH KIIamETCs OXBAT 10 KAXXA0OMY KOMIIOHEHTY OTHOe/ILHO, TO €CTh KaKasi MOJIs
MOIITHOCTH I1JIacTa obeclieyeHa JaHHBIMU UMEHHO 110 HeMy. Y XJIOPHUCTOTr0 KaInusa OXBaT MOXKET OBITh
IIOJIHBIM, ¥ 6poMa ITOJIOBUHHBIM, M OIHO 00Illee YHCJIO 3TO CKPHIJIO OFI.

ITapamMmeTpsl

[Tapametp YTto 3amaéT ITo ymonyaHuUIo / COBET

YVctbs ckBaxkuH (collar, Touku) TodyeuHBIN CIIOM YCTHEB. -

HWHuTepBanknl 10 CTBONIY JluTonorusi c KogaMu mJjacToB. -

(interval, Tabmnuia)

[Tpo6rr orpoboBanus (chem, [Tpo6®I ¢ TTyOMHAMU U -

Tabnuia) copepKaHUSIMU.

[Tonsa cogepKaHuM Kakye KOMIIOHEHTHI CUHATATh. BRIOMpaeTCS U3 Ionen

TaOIUIEL TTPOO

Kop nnacta OpuH Kof M3 IO Koma "Hanpumep Kpll
WHTEPBAJIoB.

Haumenbimui oxBaT naacra [Topor gins moMeTKu 0.5

npobamu (Ho.) HeHaJEXKHBIX.

ComepxXkaHHUA B YCThSIX BBIXOOHOM TOYEYHBINA CJIOH. -
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IMTonsa I/II[eHTI/I(bI/IKaTopa n FJ'IyﬁI/IH HUIOYTCA II0 OKHUIOA€eMBIM HMEHAM CaMH, 3adaBaTb UX BPYYHYIO
HY2KHO TOJIBKO Ha HECTAaHOAPTHEIX NaHHBIX.

YTO0 B BBIXOOAHOM CJIO€

B crioe nmexat ToYKa yCThsI, KO IJIaCTa, MOIITHOCTD IIJIacTa II0 CTBOJY, OXBAT IIPo6aMHu 1 KOITUYECTBO
3aAeBIUX IIPoo.

Hanpire UOYT II0 OBa II0JId Ha KOMIIOHEHT - CaMO COOEepP2XKaHue U OXBAT II0 HEMY C HpI/ICTaBKOI;I cov_.

3HaYeHHUsT C HU3KUM OXBAaTOM U3 CJIOSI He BRIOPACHIBAIOTCS, PeIlaTh 3a II0JIb30BaTeIsl, KaKOi OXBaT
OOCTaTO4YeH, HenpaBuabHO. OTOMpaNTe 0 MO0 COVer Imepeq Nogadell B KPUTHUHT, @ UHCTPYMEHT
ITUIIIEeT B XKypHAaJl, CKOJIbKO TaKUX CKBAXKWH.

IMepekpriTus IPo6 MexkAy co00M CUHUTAIOTCSA U ITONafaloT B CBOAKY. [IBe mpoObl Ha OfOHY I'JIyOUHY
3TO CIIOP B HaHHKIX, U MOJTYaTh O HEM HeEJIb34.

I'eosrornuyeckasi Moaejib

I'pynna cobupaeT MHCTPYMEHTH], paboTamwllie He C OQHON MOBEPXHOCTHIO, a C Imaykoi. Kposnu u
ITOOOIIBEI COCEIHUX TEJI CBSI3aHHI MexXKay co0ol, U CBsI3b 3Ta Mu00 cobimomaeTcs, TuO0 HapylleHa.
IIpoBepuTh €€ W ecTh IepBas 3agadya. Bropas - UMeETh B PACIOPSXKEHHUM 3aBEIOMO M3BECTHBIHN
MaTepuall, Ha KOTOPOM BHUIHO, THe I'PUOOBOe IIpeficTaBleHne paboTaeT, a Toe IepecTaér.

5. 'eos1torunueckasi moaesin (0erTa)

5.01 Corj1acoBaHHOCTSH INAYKH II'ITACTOB

KpoBnu 1 momoIBel OOBIYHO CTPOSITCS MOPO3Hb, KaXkaast IOBEPXHOCTb HHTEPIIOIUPYETCS 10 CBOUM
3aMepaM ¥ HUYero He 3HaeT O CYIIeCTBOBAHUHU COCeOHUX. I10Ka IIacTH BRIIEPKAHEI, 3TO OCTAETCSI
He3aMeTHLIM. B 30He BHIKIMHHUBAHUS MOIIHOCTbL MOET K HY/IIO, U JBEe HE3aBHCHUMO IIOCTPOEHHEIE
IIOBEPXHOCTH IIOYTH Hen30eKHO IIepeceKarTCs.

Ianpire apudMeTHKa MO0 TAKOM ITadYKe OaéT OTpUIlaTeNbHBIE MOIIHOCTH U OOBLEMBI, a Ha pa3pese
9TO BUIHO BHIBEPHYTHIMU IOJIOCaMMU. MHCTPYMEHT OTBeYaeT Ha BOIIPOC, ECTH JIM TAKWE MECTa U Ie
MMEHHO.

YTO0 cuHuTaeTrcs

BbeIKJIMHUBaHHE - MOIIIHOCTH B IIpefesiax [OIIyCcKa OT HyJsI. DTO I'e0JIoOTHs, a He fedeKT, I03TOMY
CUNTAETCS OTHOEJILHON 30HOH.

OTpHHaTeJ’ILHaﬂ MOILITHOCTB - KPDOBJIA IIJIaCTa HU2Ke €r0 IIOOOIIBEI.

ITepexI€cT coceleM - IOMOIIBa BEIIIENIEXKAIlero OIyCTHUIach HUXKe KPOBIIHM HUKeIeXKalllero.
[IpoBepka oThenbHas M He CBOOUTCSA K IpefbIayIlel, BeOdb KaxKOBIM IJIaCT II0 OGUHOYKE MOXKET
OBITH II€JI, @ BMECTE OHU IIePEeKPLIBAIOTCS.

HaumMeHbIINN 3a30pP MexXOy cocegsiMu BBIJIaéTCH KapTOfI, a He TOJIBKO 4ucjoM. Hucmno T'OBOPHUT,
CKOJIBKO, KapTa - Irge, 1 TaM HepeXJ’[éCT BO3HUKHET IIPDHU CIIeAyIoIllleM HepecqéTe HOBerHOCTeﬁ.

IIpu3HaK NepeBEPHYTOI0 MOPsIAKA cpabaTHBaEeT, €CIM MEePEXIECT 3aHsJI MOYTH BCIO IIOIIAIb, a
BHYTPH TIJIaCTOB YHUCTO. [ €0TOTHS TaK He BHITJISIAUT, HACTOSIINY TePeXIECT MECTHBIHM U COCEICTBYET
C BEIKJIMHMBaHUEM. ITo4YTH HaBepHSIKA IIJIaCTH TOOAaHbl CHHU3Yy BBEPX.

HOHYCK BEIKJIMHUBAHUW A 3aﬂaéTCH IIapaMeTpoM H II0 CMEICIIY PaBE€H TOYHOCTH IIOCTPOEHHUA
HOBerHOCTeﬁ. HpI/I HYJIEBOM OOIIYCKe YUCJIEHHBIN IITYyM B 30HE CXOXKOEHMS IMOCHIIIJIETCSA B OIMOKH.
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OTKyma 0epéTcsi MOPsSI0K IUIAaCTOB

INopsimok 3ameraHusi CBEPXYy BHU3 MHCTPYMEHT OepET M3 ImepeBa CIIOEB MPOEKTa, a eClu IogaH
CIIPABOYHUK IIJIACTOB - U3 Hero. ITopsamok BeIOOpa (daiinoB B guanore He 3HauuT Huuero, QGIS ero
He COXpaHseT, U IIoJjlaraThbCs Ha HeTo Hefb3sA. OTKyAa B3SAT IOPSAAO0K, IIedaTaeTCsa B XKypHal.

COpaBOYHMK HMPUMEHSAETCS, TOJIbKO €CJIM OMNKCHIBAET IMOOaHHBIE IINTAcThl. UyKO0H CIPABOUYHHK, HE
COBIIAHAIOIINYN HU OOHUM KOIOM, HTHOPHUPYETCS C COOOIIIeHHEeM, a He 3a[aéT CIyJYalHbIH IOPSOoK.

Y9TO0 Ha BBIXOJE

Ha BmIXOme pacTp 30H C KOJaMHU - COTJIacOBAHO, BHIKJIMHWMBaHWE, OTpHUIlaTelIbHAs MOIIHOCTS,
MepexJIECT - U KapTa HauMeHbIIIero 3a30opa 10 COCEOHETO IIJlacTa. B XKypHa Mo KaXXgoMy IIJIacTy
WOET Ouama30H MOITHOCTH M IIJIOIIaAX 30H, IO KaXKOo# Ilape cocefel - HaUMEHBIIWNW 3a30p U
IIJIOIaAhb IepexaecTa.

ITnoiamu mevaTaloTCs B TEKTapax, a He B siuelKaX, Bedb THICSYa SYeeK Ha MEeTPOBOM CEeTKe W Ha
TPUOLATUMETPOBOM Pa3TUYaOTCSA B AEBITHCOT Pa3.

Yero HHCTPYMEHT HE peliaeTt

OTpunaTtenbHasi MOITHOCTL OLIBAET OBYX ITPOMCXOXKIEHUM, U apuPMETHUKON HX HEe Pa3IUudYUTh, 3TO
6o orubKa WHTEPIIONAINUY, JTH00 OMPOKUILEIBAHUE MJacTa Ha CKiIagke. MHCTPYMEHT oTMedaeT
MecCTa U IedaTaeT YKcia, HO IIPUTOBOpa He BEHIHOCUT. Pa3mnyaioT UX maHHBIe OypeHus. Eciu Kogsl
IO CTBONY UOYT HEe B CTpaTUTpaduueCcKOM MOPSIIKe, 9TO MPU3HAK ONMMPOKUILIBAHUS, U CUUTAETCSA OH
IIPSIMO I10 MOmenu OypeHus.

OTnuuuTh Cpe3 OT BHIKJIMHUBAHUA oe3 IIOBEPXHOCTH PAaCTBOPEHHUA Ha BXOOe TO2XKE HeJIb34. y cpe3a
MOIITHOCTB O6pI>IBaeTCH Ha 3eépKajie, Y BEIKIIMHUBAHWA KPOBJIA C TOOOIIIBOM CXOOSATCS MexXny CO60ﬁ,
da Ha KapTe 30H oba Clly4as BBHITTIAOAT OOJXMHAKOBO.

5.02 IIpumep pa3pe3a (memo)

UHCTPYMEHT CTPOUT y4eOHBIM pa3pe3 BEPXHEKAMCKOTO THUIIA CO BCEMH CIy4asMU, Pagu KOTOPHBIX
CyLIeCTByeT oOcCTajbHasA rpynmna. [loje3eH OH TeM, YTO OTBET HW3BECTEH 3apaHee, W Joboe
pacxoxkmeHHWe C HUM eCTh OITnOKa MHCTPYMEHTA, a He MaHHBIX.

YTo B npuMepe

KosoHKa B35iTa U3 CIIPAaBOYHHMKA IIJIACTOB LIEJTMKOM, TPUALATH IIIECThb TeJl CBepxy BHH3. CHavasa
IIOKPOBHEIE OTJIOZKEHU A, ITECTPOILBETHAA U TeppI/IFeHHO-KapGOHaTHaH TOJIIIH, COJIAHO-MeprejibHasda
ToJa. [lasnbile Cojib C IEePEXOOHOM ITaYK0oM, TOKPOBHOM KaMEHHOM COJIbI0, KapHaJlJINTOBOM 30HOH
C MeXOYyIIacTbsIMHU. 3aTE€M CHUILBUHUTOBEIE IIJIACTHI, IIOACTHUIAIONIAS COIb, MAaPKUPYIOIIas TTHHA U
HUXKHSSA COJIb. MeXOyIIacThs 30eCh TaKue e Tejla, KaK MJIaCTH.

Jlezxxadyasi CKjaaka B cepeguHe IIJIoIIanu. Y eé 3amka BEpPTHUKaAJIbHasA CKBaXHWHa IIepecCeKaeT
OOHO M TO 2K€ TeJIO TPUZXKObI, B TOPU30HTAJILHOM KDPEIJIE, B BerHefI aoyre u B HUXKHEM, a cocemHee
BCKPHEIBAETCA OBAXKIHI. Hap Touko1i B IIJTaHe OKa3bIBaeTCsI HECKOJIBKO KPOBEJIb, U OTMETKA HepeCTaéT
OBITh q)YHKL[I/IeI;I OBYX KOOPDOWHAT. Hukakas mIIOTHOCTbL CETH 3TOTO He HUCIIPDABUT.

BBIKIMHHBaHHE CBOOUT MOIIHOCTE OOQHOTO IIJTacTa K HYIIIO CriaxKeHHOU CTYII€EHBIO MEXYy OBYyM:
I'PaHUIIaMHU. FpaHI/I]_[BI BBHIOAIOTCA JIMHUAMU - TEM CaMbIM BXOOO0M, KOTOprﬁ HY2KEH [OJId IIOCTPOEHUudA
TPpeHOga MOITHOCTH.

CoJISIHOM KYIIOJI CO CPe3aHHOM BepXYUIKOM CTOMT B CTOPOHE OT CKJIAAKH. KyIoj mogHuMaeT
COJb IIeJIMKOM, a IIOBEPXHOCTh PACTBOPEHHUS Cpe3aeT MOOHSATOE CBEPXY, U CPe3aeTCs He OJHO Tello,
a BCSI KOJIOHKA BHU3 OO YPOBHSI PAaCTBOPEHUs. 3epKaJjio 3TO KPOBJIS He Ha3HAUYEHHOI' 0 Tejia, a TOTO,
KOTOpOeE yIleJiesio, - B CTOPOHE OT KYIIOoJla MepeXoqHas mavkKa, HaJ CBOAOM MOKPOBHAS COJIb.
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COJ'IFIHO-Mepl"eJ'IbHaH TOJIIIa JIETJIa Ha CPE3aHHYIO COJIb U 3aIlOJIHAET BCé OO ITIOOOIIBEI TEPPUT€HHO-
Kap60HaTHOﬁ, IIO3TOMY Ha KYIIOJIOM OHa TOHKad, a B CTOPOHE IIOJTHad.

rpHJILI B 30H€ CKJIaJKH HeBepPHbI HAPOYHO

I[ToBEpPXHOCTH CTPOSITCA IO MEPBOMY CBEPXY BCKPBITHIO, TO €CTh POBHO TaK, KaK uMX coOpaj O
YyeJIoBeK, pa300paBIIui 3aMephl U3 CKBAaKWH M HE 3aMETHUBIINHN OIMPOKUOLIBAHUSI. B 30HEe CKIagKu
OHU HEeNEeNCTBUTEbHBI 10 IIOCTPOEHHUIO, W 3TO COEIaHO HaMepeHHO, Bemb 5.01 Ha Takux rpumax
o0s13aHa IT0Ka3aTh IIEPEXJIECT U OTPHUIIATETbHbIe MOIIHOCTU. KOHTYp 30HBI BHIIAETCS OTHETHLHBIM
crnoeM, 4TOOH He IPUHUMATD €€ 3a OIMOKY MHCTPYMEHTa.

YT0 Ha BBIXOIE

I[ToBepXHOCTH IMHUIIYTCS B HAIKy II0 (aiay Ha KOHTAKT M I'PY3STCS B I'PYINY B IIOPSOKE KOJIOHKH.
TpupguaTh ceMb OTHETBHBEIX CTPOK B AUANIOTe OTKPHIBATh OBIIIO OBl HEYEM, MOITOMY B ITapaMeTpax
CTOMT OfHa IMallKa.

KpomMe nmoBepxHOCTEM BHIIAETCS BCE, YTO HYXKHO M1 pabOTH C TaYyKON. DTO 3epKajio PaCTBOPEHUS
¥ KapTa BbIXOa IIOf 3epKaJio, MOIIHOCTh BOAO3AaIUTHOM TOJIIN OT KPOBNM IjlacTa B mo 3epkarna,
YCTBhSI ¥ MHTEPBAJIBI MOAeIy OYPEeHMsI C HOMEPOM BCKDHITHS B Iojie entry. [lanbiie UOyT IPAHUIIEL
BEIKJIMHUBAHUS JIMHUSMY, KOHTYD 30HBl CKJIQIKM UM CIPABOYHUK IIJIaCTOB C KOOAMH, IIOPSTKOM,
BUIOM TeJjla U IIBETOM.

Bcé meTepMHUHHUPOBAHO, ONHU U T€ XKe IIapaMeTpHl JaloT OOUH ¥ TOT XKe pas3pes.

Kak 3TuM no/JI530BaThCs

IMocTpotiTe mpuMep, momaiiTe ero mosepxHoctu B 5.01 u ybeguTech, 4TO MEPEXIECT HAXOOUTCS B
30HEe CKJIaJIKW, a BEIKJIMHUBAHUE TaM, T'Ie 3aJaHbl TPaHULIbl. 3aTEM IIPOBEOUTE IUHUIO pa3pe3a uepes3
CBOJ KyIojna unHCcTpyMeHTOM 4.01, momaB CIIpaBOYHUK I1acToB. [10moCk 0OpHIBAlOTCS Ha 3€pKaile,
HaJl CBOOOM BEPXHET0 Tejla HET BOBCE, a CJIefyolilee 000pBaHO. DTO U €CTh KapTUHA, KOTOPYIO HaéT
9PO3UOHHHBIM KOHTAKT, U IO Hel yOOOHO IPOBEPSATh, KakK BemyT ce0si pa3pe3kl Ha HaCTOSAIUX AaHHbIX.

5.03 Coopka mauyku oT penbeda

KomoHKa CTpOUTCS CBepXYy BHU3, TEJIO 3a TEJIOM II0 CIPABOYHUKY. [[J19 KaXKI0T0 Tejla UHTEPIIOIUPYETCS
MOIITHOCTh II0 CKBaXXMHAaM, IIOIOINBA TMOJIy4YaeTCs BHIYMTAHHWEM MOIIHOCTH U3 BHIIIEIeXalleh
TTOBEPXHOCTH, ¥ OHA XK€ CIyKUT BEPXOM [IJIST CJIEQYIOIIETO.

IMouemy 3TO HagEKHO

Ecnu MoOUIIHOCTU HeOTpPHUILlaTEeJIbHBI, ITOBEPXHOCTH HE€ MOI'yT IIepeCeé4dYbCd, OHH IIOJIy4YalTCsAa
BEIYMTaHHEM OOHaA U3 JIpyTOIZ. HerOTI/IBope‘-II/IBOCTB BEIXOOUT IIO IIOCTPOEHHIO, a He HpOBepKOfI
II0CJIe.

YeM 3a 3TO IJIATAT

Ommbka KaXOOW MOIIHOCTU CKJIagbIBAE€TCS C IpegelgyInmMu, 1 K HU2KHHM TeJlaM HAKOIIJIEHHOe
OTKJIOHEHHE CIIOCOOHO IIPEBBICUTE CaMy MOIIHOCTE. CxemMa romuTrcs Ons HGFHY6OKI/IX I1a4exK u
WH2KEHEPHEBIX 3aaa4, roe BerHI/Iﬁ KOHTAKT U €CThb JHEeBHad ITIOBEPXHOCTE.

st TmyGoOKMX MadyeK MOHANTe OMOPHOM MPOCIEXKEHHBIM KOHTAKT UM YKaXWTe, Ybel KPOBJIEH OH
cnyxuTt. Torga c6opka UOET OT HEro B 00e CTOPOHHI, BHU3 BHIYMUTAHUEM U BBEPX HNpUOABIEHUEM,
¥ ommOKa OEeIUTCS TI0I0JIaM.
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YTO0 cCUMTAaeTCsI MOIMIHOCTHIO

MorrHoCTh GEPETCSA MO CTBOJY W TPUBOOUTCS K BEPTHKAIM IO YIJIy TageHuWs. Y HaKJIOHHOM
CKBAXXWHBI BCKPHITAsi MOITHOCTD OOJIbIIe UCTUHHOMN, U 6€e3 IMOIpaBKy CyMMapHas MOITHOCTDb a4k
3aBBIIAETCS. YTOJI YUTAETCHA U3 II0JIS ¥ YCThs, 6€3 Hero CTBOJI CUHUTAETCS BEPTUKAILHEIM.

OTcyTCcTBUE Tejla B CKBaXHWHE 3TO HOJIb, @ He NPONyCK. MexX[Oy TaKoW CKBaXKMHOM U COCedHeM
MOIITHOCTD YXOOUT B HOJIb, ¥ TEJIO BHIKJIMHUBAETCSI caMo, 0e3 OTeTbHOT0 MeXaHU3Ma.

JIMHUHM KOHTaKTa

TaM, rOe Teno BHIXOOWUT Ha MOBEPXHOCTh, MOIIHOCTH BCErO BHIIIEJIeXKalllero paBHa HYJIIO IO
oIpenesieHHI0 TPAHHUIIL, ¥ 9TO 3HAaYEeHHE U3BECTHO, a He OI[eHEHO. Y3IIbl TUHUU ITPOPEKUBAIOTCS C
IIIaTOM HOPSAKa STYEeHKH, ITIOTOMY YTO I'yCTOTa OIM(POBKY HE MOJIKHA IIpeBpallaThCs B BEC.

5.04 KoppeKIusi Ma4YKH 10 CTaTHCTHKE MOUIHOCTEH

[TpaBUT yHaAcIeOOBaHHYIO MA4YKy, KOTOPYI0 HUKTO HE CTAHET mepecobupaTh 3aHOBO. [lo 3amMepam
CUMTAETCS CTAaTUCTHUKA MOIIHOCTH KaXJ0T0 Tejla U 0epETCS MOBEPUTEJILHEIM HHTEPBaI. MOIUIHOCTH
Ha TpHUe CPe3aloTCcs IO ero TPaHullaM, BCE BHIIIEIIee 3a HUX 3aMEHSIeTCSI CaMOM I'PDaHULIEH, U U3
HCITPaBJIEHHBIX MOIITHOCTEH ITaykKa cOOMpaeTcs: 3aHOBO.

KonuyecTtBo siueek IIpU 3TOM H€ MEH{AEeTCd, B OTIIM4YHe OT BI:IGpaCBIBaHI/IH, - MeCTO OCTaéTCH,
U3MeHeHa TOJIbKO BeIn4YrHa. B cTaTuCTUKe aneM HA3BIBAETCA BUH30PHUPOBAHHUEM.

CpesaHue oTmenseT apTedakT HHTEPIIONSIMH OT TeoJIOTHKM. MOIIHOCTL BHe HHTepBajla Ha
BBIJEP2XKAHHOM TeJle IMTOYTHU HaBEepPHSKa €CTh PAa3rOH MeTOoda MeXIy CKBaXHMHAaMH, a HE HACTOsIlee
yTonileHue. TaM, rae Tejlo 3aKOHOMEpPHO MeHsSeT MOIIHOCTh, WHTEepBall IIMWPOK, W IIpaBKa He
cpabaThHIBaerT.

CraTucTuka Oep€Tcs M3 3aMepoB, €ClIM OHU HomaHbl. be3 HUX MHTEepBaJl CUMTAETCS II0 CaMOMY
rpunmy, u 310 cijabee, BeOb TPHUM yKe COOEPKUT apTedaKT, KOTOPBLIM MBI HilleM. MHCTpyMeHT 00
9TOM TIpPedyIpexaaeT.

5.05 ManudecT Mmogenn

3amnucheIiBaeT, KaKyl POJIb UTpaeT KaXKablM CJIOM ITPOEKTa, - ONOPHAs MOBEPXHOCTh, KOHTAKT Tela,
3epKajio, YCThsl, MHTEPBAJIE, 3aMePHl OCH, CIIPABOYHUK, Ha3eMHbIEe HAaOIIIOIEeHNsI, CTBOP, Pa3pes.

ITocme cOOpKU IIPOEKT IIpeBpaliaeTcss B Habop pacTpoB u Tabmuil 6e3 sIBHOM CTPYKTYyphl. YTO u3
3TOTO YTO, 3HAET MOIb30BaTE b, HO 9TU CBEEHUS HE TePefaloTCsi BMECTE C TPOEKTOM. MaHudect
XKUBET B II0JIb30BATEILCKUX CBOMCTBaX mpoekTa QGIS - mTaTHOe MeCTO, KOTOPOe COXPaHseTCs B
(daiine mpoekTa ¥ IePEeHOCUTCS BMECTE C HUM.

IIpaBuno Takoe. WHCTPYMEHTH 4YHTalOT MaHU(ECT, HO He TpPeOyioT ero. ECTb pONM - BXOMEBI
HaxonsATcsA caMu. HeT ponel, MOTOMYy 4TO IPOEKT Yy:KOM UIU yHACJIeOBaHHHIH, - BCE paboTaeT 1o
SIBHOMY BHIOOPY. MaHudecT cokpallaeT MyTh, a He CTAHOBUTCS yCJI0BUEM PabOTHI.

Ponu yrapeiBaloTCs 110 IMeHaM CJI0EB U BBIIAIOTCS TabnuIei Ha IPOBEPKY, IOTOMY YTO UMS HUYETO
He rapaHTupyeT. Uyxue poJH, 3alKCaHHEE [PYTHMHU MOZIYJISMH, COXPaHSIOTCS, Befb MaHU(ECT
0o01uii, ¥ ymaneHue He3HAKOMOT0 HapyIinuiao 66 paboTy cOCeIHUX MOAYIIeH.

IToBepxHOCTH, cOenanHble cO0pKOi mayku (5.03), pacno3naroTcs 6e3 moragok. COOpKa BEHIKJIaAbIBaeT
MMOBEPXHOCTHU (haiIaMy M IIPH 3aIlMCH MoMeYaeT KaxKObld ¢aia ero poiibio. MeTKa eeT BMECTE C
daiinom.

Crnoii MOXKHO IIepEeHMEHOBaTh, IIEPEHECTH B APYTrOU NPOEKT UM OTHATh COCEny - POJIb OCTAHETCS
npu HEM. PaHbIlle TaKye TOBePXHOCTH Ha3biBanuch «01 KOI» m HU IOJ OMHY MOACKA3Ky 10 UMEHU
He TOAXOOUJIU, TO eCTh COOCTBEHHBIE BEIXOOHI MOIYJISI OCTABaJIMCh HEpa3Me4YeHHBIMU.
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HctouyHuKY ponu 6epyTcs IO CTapIIMHCTBY - CHadajla MaHudecT ImIpoeKTa, 3aTeM MeTKa B ¢aiine,
3aTeM [orajika o UMeHH. PellleHue yenoBeKa, 3alicaiHoe B MaHU(ECT, He OTMeHsIeTCSI Hi (paiaoMm,
HHU JOTAOKOM.

5.06 CK/1ag4aTOCTh NOBEPXHOCTH

CuunTaeT, HAaCKOJIPKO MOBEPXHOCTh CMSITA, IT0 Pa3bpPOCy OTMETOK BOKPYT MECTHOTO HaKJIOHA.

Cknam4yaToOCTh MEPUTCS IO ITIOBEPXHOCTH, @ He IO MOIIHOCTH, Bedb ITUJIMHAPUYECKas CKiamKa C
IMOCTOSTHHOM MUCTUHHOM MOIIHOCTHIO CYIIIECTBYET U 10 MOIITHOCTHA HEBUOMMA BOBCE.

[Ipsmas gucnepcus OTMETOK He romutcsa. Ha oOumeM Hak/IOHe OHa BeJiMKa BCIOAY, U CIIOKOWHBIN
CKJIOH IIOJIy4YaeT Ty JKe OIIEHKY, YTO CMsTas 30Ha. I103TOMy B KaXK[IOM OKHE IIOATOHSIETCS IIJIOCKOCTh
¥ cuuTaeTcs pa3bpoc 0CTAaTKOB BOKPYT HEE, TOra HAaKJIOH YXOOUT, @ U3BUWIKCTOCTb OCTAaETCs. TpeHy
MMEHHO JTMHENHBIN, KBaJpaTUYHLIN BoOpas Ob B cebs 4acTh CaMOM CKJIam9aTOCTH.

OpOHO OKHO HUYETO He pelnaeT. [Iucrepcus 3aBUCUT OT MaciinTaba, ¥ TpaBUIbHAS Mepa 3TO CKOPOCTh
€€ pocTa c pa3MepoM OKHa. HaKJloH B IBOMHOM JiorapudMe U eCTh 3Ta CKOPOCTh. Ha CIIOKOWHOH
TIOBEPXHOCTH OH OKOJIO HYJISI, Ha CMSITOM 3aMETHO OOJIbIIIE.

OcTaToOK NOBEPXHOCTH BHIIAETCS OTHAEILHO U T'OOUTCS BXOIOM AJis ppaKTanbHONM pa3MepHOCTH, BEIb
Ha JeTPEeHOIUPOBAHHOMN ITOBEPXHOCTH HAKJIOH BApHUOTPaMMHEI OIIMCHIBAET U3BUIHUCTOCTE, a He ofIee
rnageHue CJIosl.

MomHOoCTh U3 6a3bl 0CTAETCS BTOPBIM, HE3aBUCUMBIM ITPU3HAKOM CKiaguyaTocTH. OHa BCKPHITAs, a
He WCTHUHHAS, W Ha KPBUIe PacTET TeM CHUJIbHEee, 4eM Kpyde 3ajieraHue. [[Ba pa3HBIX M3MEPEHHUs,
CXOMSIINXCS B OMHOM MeCTe, HaméXXHee OQHOTO.

I'maposorusi pexk

I'pymma oTBe4YaeT Ha BOIIPOC, KOTOPLIM 000CHOBBIBAIOT 3aTOII/IeHHe. [10 KaKOM OTMETKH IIOTHUMETCS
BOMla IIPY 3aJaHHOM pacXofie M KaKOW pacxop IIPOXOOUT IIPHU 3aJaHHOM oTMeTKe. CBSI3b MEXKMOY
pacxomoM ¥ OTMETKOM CTPOMUTCS II0 CTBOPY M HA3bIBAETCSI KPUBOM PACXOOB.

3ajava mpuUIlia U3 DIpakTUKU. [MOPOIOrY CTPOSAT TaKKWe KPUBBIE B IIporpaMMax C PYYHBIM BBOAOM,
rOe Imaphl pacCTOsSHMe-OTMeTKa BBOOATCHA Tabnuied 0 KaXOoMy CTBODPY, a KO03DGUUMEHTH U
VKJIOHBI 3aMlal0OTCS BPY4YHYIO. MexXay TeM BCE IlepedHuCclieHHOe - maHHBle, KoTophle B I'MC yxke
ecThb. PaccTossHUS 3aj102K€HBI B reoMeTpumr CTBOPA, OTMETKHU B IIPOMEPAX, YKIIOH MeXIy CTBOpaMH
CUUTaETCs U3 KUIoMeTpaxa.

BeTKka caMOCTOSITEIbHA ¥ C TEOJIOTMUYECKON MOIEJbI0 He TepeceKaeTcs, O0Iero y HUX TOJIBKO
armapaT IpoguiIe.

6. I'magpojorus pek

6.01 CTBOpPBI U KPUBHBIE PACX0I0B

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

Kak cuuraercs

ITpoduns 6epéTcs Mo BepIIuHAM CTBOPA, OTMETKa M3 Z BepIIWHLEL. IIpoMepeHHas OTMETKa TOYHee
060 Mopenu pebeda, I03TOMY UCTOYHUKOM CITYKUT caMa I'eOMeTPHs CTBOPA, a He cpe3 LIMP.

ITpoduns menuTcs Ha JIEBHIHM Oeper, pyciio u npaBeiii 6eper. CuuTaTh pa3fuenbHo 00s13aTeNbHO, BEIb
IIIEPOXOBATOCTh IIOMMBI M pPyCja Pa3IM4YaeTcs B pPas3bl, W eOUHBIM CYET 3aHMIKaeT PYCJIOBYIO
cocTaBisionlylo. Ha KaxpmoM ydYacTKe CYHMTAIOTCS IUIOMIAAbh ZKWBOTO CEeUYEeHWs, IIWUPUHA IIO0
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3epKajy, CMOYEeHHEIH TIepUMEeTpP U TUAPaBINYEeCKUH paguyc, 3aTeM pacxof 1o dopMmyine MaHHUHTa.
CyMMapHBIU PacXof €CThb CyMMa y4aCTKOBEIX.

CMmoueHHBI mepuMeTp OepéTcs MmO TBEPABIM TpaHHIlaM, TO €CTb II0 OHY M OTKocaM, 0e3
BEPTUKAJILHBIX T'PAHUI] y4acTKOB. MeTOOMKM 30eCh PacxXoOsdaTcs, U IPUHATO INIPOCTelllee U3
corylallleHu.

YuyacTku

3agaéTcs OOHMM M3 OBYX CIIOCO00B. JIuOO CTBOP IPUXOOHT ONHOM JIMHHEH, a TPAHHIBl CTOST
B IIONISIX PACCTOSHUSMH 110 Ipoduio. JInbo TpeMs JTHUHUSMH C IIOJIeM POJIM U OOIIUM HMEHEM,
u Torma pa30uBKa KUBET B IeOMETPHH, KaK THAPOJIOTH ¥ PUCYIOT mpoduiau. BTopoi cmocob
MIPEeNnoYTUTEIbHEE, PACCTOSIHUS BPYYHYIO HE HYKHHI.

IITepox0BaTOCTH U YKJIIOH

BepyTcst u3 moneld CTBOpa, a He U3 MTapaMeTPOB MHCTPyMeHTa. [IpuunHa He B yno6cTBe. CTBOPOB
MHOTO, V KaXKJOTO CBOM 3HA4YeHMSs, U IIapaMeTpaMM 3TO He BHIPA3UTh, a KalIUuOpPOBKa IIPU IIOJIAX
CBOIUTCA K IIpaBKe Tabnuilsl. [lapaMeTpl ciiyKaT yMOJT4YaHUEM [Jig CTBOPOB 6e3 Mojiel, IPUHSTEIE
3HAQUEeHUS IeYaTaloTCs B XKypHaI.

VKIIOH yMeeT CYUTATHLCS MO MemoYKe CTBOPOB. Eciiu 3aalbl KMJIOMETPAaX U OTMETKH MHA, YKIIOH
Kakaoro 6epéTcs K cocegHeMy 110 Pa3HOCTH OTMETOK ¥ PACCTOSTHUIO BIOJIb PeKU. B cymecTByomiein
MTPaKTHUKE €ro TMPOMUCHIBAIOT OTHOCUTETFHO MTPEABIAYIIEro CTBOPa BPYUHYIO, 3[ECh Ta K€ BeTUYUHA
BBEIXOOUT M3 aTpuOyTOB cama.

ITonsi m emquHUNBI  CTBOPHL Ha BXOIe:

rnoiue 4TO eOUHUIIEL

sec UMS CTBOPA, 110 HEMY TEKCT
TPYIIUPYIOTCS TUHUU

km KHUJIOMEeTpaX OT yCThi KM

role pOJIb INHUM IIPU 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 IIepOXOBaTOCTL MaHHUHTA IT0  Oe3pa3MepHas
y4acTKaM
slope VKJIOH BOOHOI IIOBEPXHOCTH M/M

Tabmuiia npoMepoB Ha Bxome 6.03 HecEéT momns sec, dist, elev 1 km. IToje dist 9TO pacCTOSHUE II0
CTBOPY B MeTpax, elev aOCOIIOTHAsA OTMeTKa B MeTpax. PacuéTHble IO/ IEepPeHOCSATCS, eCJIU OHU
€CTb.

Tabmuita pacxomoB oO6eCcIIedyeHHOCTH HECET prob B MPOIEHTaxX U q B KyboMeTpax B ceKyHOy. Tabmuia
HabOII0maeMBIX YPOBHEH HECET level B MeTpax U label TEKCTOM.

KpuBasi Ha BBIXOfie HECET level M, area M?, width M, perim M, radius M, v M/C, g M3/C, n 6e3pa3MepHYI0 U
slope M/M.

YepTEXK CTBOPOB HECET TIOJA sec, km, kind (WaCTh yepTezKa), part, row, text ¥ value. JIMHUS y4acTKa B
HEM HECET eIllé XapaKTepPUCTUKHN Ha OTMEeTKe IIoBaa:

* level, width, area, perim, radius, v, q, n ¥ slope B T€X K€ €OUHUIIAX, YTO Yy KpI/IBOfI;
* depth_avg - cpenHss ri1yOuHa B MeTpax;
® gq_pct - 4OJIA OT CYMMapHOTI'O pacCXoaa B IIPOLIEHTaX;
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®* part_no - HOMED y4YacCTKa;
® soil ¥ cover - TPYHT U IIOKPHBITHE, IIPUXOMSAT IIYCTEIMU U 3alIOJIHAIOTCS BPYYHYIO.

OTMeTKH 3eMJIn OTOEeJIbHBIM CJIOEM HE BBIXOOAT. OTMeTKa JIeXKUT B Z BEPIINH HpO(l)I/IJ'[H, U IIOOIINUCHU
0epyTCsi CTUIIEM U3 T€EOMETPUH.

YpoBHM 110 CTBOpaM Ha KapTe HECYT sec, level M, q M3/C, prob IIPOIIEHTHI, label HOANHUCE U kind (BHUL
VPOBHSI, prob PAaCUETHHIH, obs HaGIIOaeMbIi).

B Kakux edHUHHIIAX YKJIOH 0e3pa3MepeH, 3TO OTHOIIeHHe IaJeHus K OIHHe, MeTp Ha MeTp. B
MOJISIX U ITapaMeTpax OH 3afjaétcs uMeHHO Tak, 0.0004, a He B TpOMUIITIE.

[ITepoxoBaToCTh 3amaércsa Koabdunmentom Manuunra, 0.030 gna wucrtoro pycna, 0.070 pns
3apocmeit mouMel. CTporo roopsi, Ko3dduimueHT He 6Ge3pa3MepeH, Pa3MEpPHOCTh MPSYETCS B
dopmyne, mosTomy popmynia MeTpudecKas.

Pacxop BEIXOOUT B KyOOMeTpax B CEKYH/Y IIPU IJIOMIaAN B KBapaTHLIX MeTPax U Paguyce B MeTpax.
s ¢yToB popmyna morpedoBasnia OB CBOET0 MHOKUTEIIS.

I[Tons ¢ oxupmaeMbIMuM uMeHaMu - sec, km, div 1, div r, n left, n channel, n right, slope -
IIOOXBaTHIBAIOTCSI 0€3 ydacTus IIOJIb30BaTeslsl, NOAXBaueHHBIe IIe4aTaloTCsl B XKypHasl. fBHBIN
BBEIOOD BCerga cTaplilie HalIeHHOTO.

YpoBHH

Pacxomsr o6ecrieueHHOCTH - 1, 5, 10 IIPOIEHTOB - MOmaTCs TabmuIel map 06ecineYeHHOCTh-Pacxo.
CuyuTaTh UX U3 PANOB HaOJIOOEHUN MHCTPYMEHT He OepEeTCs, 3TO TMAPOJIOTHYEecKasl CTAaTHUCTHUKA.
ITo KpMBOM KaXKAOMYy PacCXOAy HAXOAUTCS OTMETKa, W YPOBHU BHIXOMOSAT JIMHUSIMHU B YEPTEKHBIX
KOOpOWHATaxX C TOTOBRIMM mopmucsamu Buma YBB1%, Kak ux ¥ HAHOCST Ha THAPOCTBOpe. Pacxop
BEIIIIE KPUBOM HAET MpenynpexkaeHue, a He 9KCTPAIOJISIuIIO.

Hab6mromaeMble YPOBHHY ITOAIOTCS CBOEH TabJIuIled, OTMETKOM U IOANUCHI0. DTO 3aMep, a He pacueérT,
Ha KPUBYIO OH HE ONUPAETCs M JIOXKUTCSA PAOOM C pacuyeTHBIMH, Bupma YB 472.90 X/2021. B cnoe
YPOBHEH Ha KapTe TaKue CTPOoKMU noMmedeHnl kind=obs, pacuéTturie kind=prob. B gyepTezke cTBOpPOB
UM cooTBeTCTBYIOT kind=level obs u kind=level, u o sTomy m0II0 UM 3a0aETCS PA3HBLIN CTUIIE.

YepT€K CTBOPOB OTHHM CJIO€M

Bech 4epTEXK THOPOCTBOPA BHIXOOUT OOHHUM CJIOEM. DTO IPOdHIb IO y4acTKaM, JTUHUK YPOBHEH
¥ BepTUKajJbHAas IIKaja OTMETOK, a IIO[BaJl PUCYeT CTHU/Ib IO IIOJSM JIMHHUHM y4YacTKoB. YacTu
pasnuyarorcs nojyeMm kind, u opopmiieHrne BelllaeTCsl CTHJIEM Ha HEro, IO3TOMY JIMCT coOOupaeTcs
OOWH Pas, a gajbllle MEeHSIOTCSA TOJIbKO TaHHEIE.

OTMeTKa 3eMJTH JIEXKUT B Z BEPIIUH MPOQUIIs, TO3TOMY OTAETbHBIM TOYEUHLIN CIOY pagyu MOAMUCEH
He HyXeH. BepTukanbHOe MOpeyBelnnuYeHHe 3amaéTcsa mapamMeTpoM OTHOIIIEHHE MacHITa0oB,
BEPTHKA/JIb K TOPHU3O0HTAJIH, [10 YMOJIYAaHHUIO OECSATh, KaK Ha THAPOCTBOPAX U 4EPTAT. YepTéxk
CTPOUTCS B COOCTBEHHOM MHKEHEPHOU CHUCTEME KOOPOUHAT, K MECTHOCTH OH HE IIPUBSI3aH.

ITogBan yeprexka

HOJIBa_TI He COGI/IpaeTCH U3 OTOEJIBbHLBIX AYEEK. XapaKTepI/ICTI/IKI/I Y4aCTKa Ha OTMETKe I1o[gBaJla BUCAT
B aTpuOyTax caMo¥ MTUHUY yYacTKa. DTO IUPUHA, CPeOHsIs ITyOrHa, IIJIoMagh CeYeHUsT, CMOYEHHEIH
MepuMeTp, TUOPABINYECKUIH PAJuyC, YKIOH, KO3(P(HUIIMEeHT MIepoXoBaTOCTH, CKOPOCTh, PAcXom U
OOJIsI OT CyMMapHOoro. CTPOKH IOBaia PUCYIOTCS CTHUJIEM II0 3THUM MOJISIM, II03TOMY IIPaBKa MAaHHBIX
He TpebyeT mepecOOpPKU IHUCTa.

OTtmMmeTKa 3amaércs mapamerpoM OTMeTKa 151 mMoaBaia 4epreka. be3 Heé 6epETCcs HauBHICIIUH
M3 pacYETHHIX YPOBHEN, BeOb IIOBAJl CYUTAIOT Ha BLICOKOM Bofe. [IpuHsATass oTMETKA I1eYaTaeTcs B
XKypHal.
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OTMeTKH 3eMJIM IOOMNKCHBAIOTCSA CTHJIEM Ho Z BepimuH mpodunsd. JIuct cobupaeTcs medaTHOH
KOMITOHOBKOM, MHCTPYMEHT OTHAET AaHHEIE, a 0hOpMIIEHNE XKUBET B I1abIoHe.

Y10 BaKHO 3HATh O MeToae

®opmyna MaHHUWHTa ONMCHIBAaE€T YCTAHOBUBIIEECS PaBHOMEPHOe ABHKeHMe. KpuBasg mo HEU 3TO
TUOpaBInYecKas XapaKTepUCTUKa CTBOPA, a He PAacyYeT BOJIHEI IIOIYCKa, U MHCTPYMEHT OO0JIbIIIeTro
He obeIraer.

YKJI0H BXOOUT B pacxon 1mog KOpHeM, ITIO3TOMY omnOKa B HEM CKa3bIBaeTCs IIPpSAMO. Ha PABHUHHEIX
PEeKax OH MaJl, U 3Ha4YeHHue BCerga redaraeTCd B 2KypHall, YTOOBI IIPUHATOE OBIIIO BHOHO.

YT0 Ha BBIXOIE

Tabmuila KpUBOM IO yYacTKaM M CYyMMAapHO C MJIOMIAMbI0, INMHUPHHOMN, IEPUMETPOM, PamuyCoM,
CKOPOCTBIO ¥ PACXOIOM Ha KaxKaoh oTMeTKe. YepTEéK CTBOPOB OOIHHM CJI0O€M B UEPTEKHBIX
KOOpIMHATaX ¥ YPOBHH IO CTBOpaM Ha Kapre (s 6.02) B KkoopouHaTax KapThl. I'paduk
KPHBOH PacxonoB (YepPTEK) BKIIOYAETCS OTHEbHO.

HTML-oTuéT peyaeTcss IO KaXXOoOMy CTBOpPy. B HEéM mnpodusns C HaHECEHHBIMM YPOBHAMU U
TpaHUIaMU y49aCTKOB, IrpadmK 3aBUCHUMOCTH pPacxofa OT OTMETKU C JIMHUSIMHU 00eCIedYeHHOCTH,
Tabnuia ypoBHeN u Tabnuila KpPWBOW. PHUCYHKM BCTPOEHBI B CaMy CTPAHUILY, IO3TOMY OTYET
oCTaéTrcs omHUM (aiioM, KOTOPHIM MOXKHO ITepeciiaTh.

I'paduK KpHBOH pacxoaoB

KpuBasi oTma€Tcsi BEKTOPHBIM 4YeEpTEXKOM - JIMHUS, OCHU, IIKAJbl C 3aceYykKaMW U IIOOIIUCSMMU,
MIYHKTUPHBIE 3aCEYKU YPOBHEM 00eciedeHHOCTU. TOT caMbIli I'padUK, KOTOPHIM BCTABJISAIOT B OTUET,
TOJIPKO €T0 MOXKHO IIPABUTh KaK OOBIYHEBIN CIIOM.

YTo OTKJIagbIBaeTCs II0 T'OPHU30HTANIM, BEIOMpaeTcCs mapaMeTpoM - pacxop Q, miomanb KWBOTI'O
ceuenust W uim cpemHssi CKOPocTh V. CKOPOCTh HY2KHa TaM, TIle KPUBYIO YUTAIOT HE Pajiu Pacxoma,
a pagu pa3MbIBa, IOTOMY YTO JOIyCTUMAas Hepa3MHBIBalolllasi CKOPOCTh IPYHTa CPAaBHUBAETCS IIPSIMO
1o rpadukKy.

I'paduk UOET OTHENBLHBIM CIIOEM U B COOCTBEHHEIX OCSIX, II0 TOPHU30HTAJIM BEHIOpaHHAas BeJIMYNHA, 10
BepTHKasu oTMeTKa. COBMeEIIaTh ero ¢ mpogduiaeM CTBOpPa B OMHOM CJIOE HEJTb35T - METPHI PACCTOSHUS
1 KyOOMEeTpPH B CEKyHIYy HECOIIOCTaBUMEI, 00Ilero Macintaba y HUX He cyiiecTByeT. Ha muct oba
KJTagyTCSd MakKeTOM.

IIar mkasabl OTMETOK CTaBUTCS B METpP OJId HOPMATHUBHOI'O 4YepTeXKa, IIarl' IIKAJIbl PaCXOoda HOJIb
O3HA4YadeT OKPYTIIJIbI€ 9YHCJIla II0 pa3Maxy. CTBOpr PaCKIIaagbeIBalOTCA B PAM, KaXX[ILI B CBOEM O110Ke.

YpoBHU 06€CIIEYEeHHOCTH IIPUXOOSAT PACXOIOM, @ OTMETKA [JIs 3acedku 0epeTcsi oOpaTHHIM XOOOM
10 TOM Ke KPUBOM, IT03TOMY 3aceuKa JIOXKHUTCS Ha Heé TOUHO, a He PAAOM. YPOBEHD BHE Mala3oHa
KPHUBOU IIPOIIyCKAEeTCs.

IMTone kind B aTpubyTax pasnudaeT 4YacTu depTexka - curve, axis, tick, mark, label. ITo Hemy
HacTpauBaeTcs odhopMIIeHUe.

6.02 ITo/IMTOH 3aTOIVICHUS

Pexert IIOBEPXHOCTH OTMETKOU BOIHI 1 BI:IJIaéT KOHTYD 3aTOIIJIEHUA U PACTP FHyﬁI/IHBI.

OTMeTKy 3a4alioT IPsIMO UM depe3 pacxopn. IIpu 3agaHuy pacxomoM oHa 6epéTcst 0OpaTHEIM XOOOM
o KpuBo¥ 0T 6.01, u 3TO TO camMoOe ABUKEHNEe, KOTOPO€e Ha PYYHBIX IIOCTPOEHUSAX PUCYIOT KpacHOU
cTpenkoi. KpuBas nomaércst Tabmuiled, pacxo YUCJIOM, IIPUHSTas OTMETKA IledaTaeTCs B XKypHall.

HUHCcTpyMeHT oTHesiéH oT 6.01 HaMepeHHO. Y Hero Opyrol BXOI ¥ APYTroil NoTpebuTe b, U BEIIIOIHATD
BeCh PaCY€T KPUBOU pafy OOHOTO IIOJIUTOHA He3adeM.
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YPOBeHL BIOOJIb PEKH He€ IIOCTOsIHEH

BBer II0 TEYEHHUIO OH BEHIIIE, U CPE3 BCEM MJIOMIagu OOHOM OTMETKOM 3ajIiBaeT OOJINHY TaM, I';je OJHO
HUXKe 3TOU OTMETKH, XOTS BOoaa TyHda He JOXOOUT. HOSTOMy YPOBHHU IIOOAIOTCA IIO CTBOPaM, U3 HUX
IIOOHMMAaeTCs IIOBEPXHOCTE BOOEBI, 1 FJIyﬁI/IHa CUHUTAETCS OT HeE.

EcThk mBa nyTu. ['0OTOBBIE YPOBHU JIMHUSMU - OEPETCSA BHIXOI YPOBHH IO CTBOpPAM Ha KapTe U3
6.01. Vnu xkxemaeMBlll pacxof IO yXKe IIOCUUTAHHOU KPUBOU, U TOTOa HOZAIOTCS CTBOPHL Ha KaprTe,
TabuIla KPUBOM U YHCIIO, a IO KaXKIOMYy CTBOPY OTMETKa HaXOOUTCST 0OPAaTHBEIM XOIOM.

BTopo#i nmyTh OoTBedaeT Ha YacCTHIM BOIIPOC O KaTacTpoduYeCKOM ClleHapuu. KpuBas oT pacxoma
HEe 3aBHCHUT, OHA XapaKTEepPUCTHKA CTBOPA, IMO3TOMY J000M pacxof, a HEe TOJBKO PACYETHEHIH,
pexetcs 6e3 nmepecuéra 6.01. CTBOpP, Y KOTOPOT'O PAcCXOfl BHIIIEN 3a BEPX KPUBOU, ITPONYCKAETCS
C mpeOymnpexkaeHueM, Belb KpuBasi CTPOUTCS OO0 Bepxa MPoGuIisi, U BHIIIE HETO OTMETKY B3STh
HeoTKyHa. Ecnm Takue clleHapuu HYXKHBI, ITOOHMMHTE BepXHIOI0 OTMeTKy B 6.01, u Kpusas
ITPOMIOJIKUTCS C 3aIllacoM.

YepTEXKHBIN CJIOM YPOBHEU OJig KapTH He TOOUWTCS, ¥ HETrO 10 TOPU30HTAJIM PAcCTOSHKE BOOJIb
CTBOpa, a He KoopauHaTa. MHCTPYMEHT 3TO PacHo3HAET U OTKa3hblBaeT C OObSICHEHUEM, KaKOM
BBIXO[ OpaTh.

Menkue OsTHa OTCEKAIOTCS 10 mnomiagu. Ha paBHHHHOﬁ IouMe OOUHOYHLIE SYEUKHN HUKE yYpe3a
OarlT Kpall, K Pa3JINBy OTHOIIEHHWS He UMEIOIINH.

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

6.03 UMmnopT Tad/IHL CTBOPOB

ITpeBpaliiaeT TabIUIy TPOMEPOB B CTBOPH C OTMETKAMHU B BEPIITMHAX.

CyirecTByIOIle TIPOrpaMMbl OepzkKaT NOpoduiIb IapaMd pacCTOsSHME OT Haudajla CTBOpa H
abcosiioTHass OTMETKa, W 3a Trombl paboThl Takux TaOMWUIl HaKalJMBaeTCs MHOTO. BBOOUTL uUX
3aHOBO panu nepexona B [MC He3aueMm.

Ecnmu cTBOpPH yKe onu(dppOBaHbE Ha KapTe, MOgaWTe UX CJIoeM. [IpoMeps! IATyT BOOJIb HACTOSIINX
JIMHUM, U PACCTOSIHUE II0 CTBOPY CTAHET PAacCTOSHUEM BOOIb JIMHKUM. CTBOP, [/ KOTOPOIr'O JIMHUU
He HaIJIOCh, CTPOUTCS CXeMOU C IpenynpexaeHueM, IPOMepHl AJINHHEE TUHUN TPUKUMAIOTCS K €€
KOHIIy TOXE€ C IpeaynpexXaeHueM.

Be3 cos nuHNYN reoMeTpHus CTPOUTCS NIPSIMEIMU CTBOPAMU 110 a3UMYTy M KUJIOMeTpaxy. ITO CXeMa,
a He CbEMKA, M Ha pacyeT KPpUBOU OHa He BIMSAET BOBCE, KPUBOW HYKHEI PACCTOSHUS BAOIb CTBOpPa
U OTMETKHU.

BmecTe c mpoduieM mepeHOoCATCsS pacuEéTHHEIE CBOMCTBA, €CIM OHH B TaOIHIle €CTh, - TPAHUIILI
Y4aCTKOB, IIIePOX0BATOCTH U YKIOH. be3 HuX BepHysach Ol TeOMETPHS, HO He PacyéT, ¥ KpuBasi o
BOCCTAHOBJIEHHBIM CTBOPAM Pa30IIIack OBl C MICXOOHOM.

6.04 IIpumep peku (aemo)

I/IHCTPYMGHT CTpoOHuT yqe6Hy10 OEeII04YKy CTBOPOB C U3BECTHHIM OTBETOM. HonuHa mMeeT pyciio u
IOBe IOWMEI, OTMETKHM CTOST B Z BEPIIINH. IMTons Y4aCTKOB, IIEPOX0BATOCTH, YKJIOHA U KUJIOMETpPazKa
3allOJIHEHEI.

Pycno u mouMBl MMEIOT pa3HyI0 IIIepOXOBaTOCTh, IIOSTOMY Ha KPMBOU BUIOHO, KaK BKJIIOYaETCS
noiiMma. Jo OpOBOK pacxopn pacTET KPYyTO, a BEHIIIE IleperoMa IoiiMa mobaBiseT IJIoliagb, HO
pacxoma moOaBiisieT MaJio.

Kpowme cTBOpOB BhIAAIOTCS Tabnulla IPOMEPOB U IOBEPXHOCTD JOJIWHEL pacTpoM. Tabiulia 3TO BXON
onsa 6.03, moBepxXHOCTH BXOA Ansa 6.02, BeOb pe3aTh 3aTOIJIEHUIO HEYeTo, IT0Ka NOJIMHA CYIIeCTBYET
TOJIBKO JIUHUSMU.
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I[ToBEPXHOCTb CTPOUTCS U3 Te€X Ke CTBOPOB, UTO U KPUBBIE, IO3TOMY IIOJIUTOH 3aTOIIEHUS U KPpUBas
pacxonoB TOBOPSAT 00 OMHOM [HOIHWHE, @ HE O ABYX ITOX0XKHUX.

OTJIeJIBHbIM BBIXOOOM I/II[éT 9TaJIOHHad KpHBasd, IMOCHHUTAHHAA HAIIPAMYIO IIO 3adaHHOMY CTBODY.
PacxoxpneHue ¢ TeM, uTo macT 6.01 Ha 3TUX Ke CTBOpax, eCTh OlInOKa UHCTPYMEHTA, a He JaHHHIX,
IIOTOMY YTO OTBET U3BECTEH 3apaHee.

Kak nmpoBepsiTb rpynmny

IMocTpotiTe mpumep, mopaitTe CTBOPHl B 6.01 u cBepbTe TAOMUIy KPUBOM C 3TAJIOHHOM - OHU
00s13aHBl COBIIACTh. 3aTeM momaiTe TaOmuIily mpoMepoB B 6.03 BMecTe CO CJI0eM CTBOPOB AeMO, U
BOCCTaHOBJIEHHEIE CTBODEHI JIATYT IIOBEPX MCXOOHEIX ¥ JamyT Ty Ke KpuByio. HakoHel, nopalite B
6.02 MOBEPXHOCTDb MOIUHEI, KPUBYIO PACXOM0B M PACXOJ - IIOJIyYUTE KOHTYP 3aTOIIEHUS U TITyOuHY.

Yero B rpynmne noxa Hert

ITIpoMepHl OTHENILHEIM CII0eM TOodeK u cpe3 mpodunsa ¢ IIMP gns ctBopoB 6e3 Z. BatumeTpus 3To
oTHesibHAA 3afjada. BoccTaHOBJIeHUE OHA MEXAY IPOMEPHLEIMU CTBOPaAMH BOOJIb PycJjia UMeeT CBOIO
AHU30TPOIINIO, ¥ O HET'O KPUBBIE CHUTAIOTCA I10 IIOBEPXHOCTAM, I't€ NHO €CThb.

7. ®paKkTaJIbLHBLIH aHATH3

7.01 ®pakKTajgibHasi pa3MepPHOCTHb

HHCTPYMEHT CTPOUT KapTy (ppaKTalabHONW PAa3MEPHOCTH IMOBEPXHOCTH BapHMOTPaAaMMHBLIM METOOM,
POOHBIM OJiA HJIarMHa. B CKOMb3sIIeM OKHEe CYUTAETCS JIOT-JIOT BapHorpaMmMa II0 IIfaraM OT OOHOU
oo N siueek. Illar B ogHy SS94€lKy 3TO COCEeOHUE AUYEUKH, IIar B YeThIpPe 3TO SYEUKHU depe3 TPHU.

Ilo HaK/IOHY BapuorpaMMEI OIIpefensieTcsa moKa3laTenb Xépcra H. PasamepHocTts paBHa D = 3 - H.
Ha rnagkux guddepeHIMpPyeMBIX ydacTKax D OKO0Jio 2, Ha M3Pe3aHHBIX U IIYMHBIX - Onuxke K 3.
3HaueHus D amoT ypoBeHb U3PE3aHHOCTH, a Tepenanbl D moKa3bsBaloT IpaHuIlbl, UMU IIPOSIBIISIOTCS
30HHI TEKTOHUYECKUX HapYIIeHWUH, TpaHulLl 6JI0KOB U CMeHa XapakTepa pefbeda KpOBJIHU.

I'pup D cpa3y moxHO nogats B 1.04 U301mHuM U3 pacTpa U NOJIy4YUTh U30JIUHUU Pa3MEPHOCTH.
B ponmonmHUTENBHBIX apaMeTpax IpPegyCMOTpeHa BO3MOXKHOCTH 3anucare H BTOPEIM KaHaIOM.
I'mo6anmpuble D u H 1Mo BCceli TOBEPXHOCTHU BHIBOOATCS B XKypHaIl.

Kak dyurTarsh KapTy

AGcormoTHEIE 3HaYeHUs D BazKHBI MEHbBIIE, YeM UX Hepenagbl. JIMHEeNHLIN Tepenay yepes miIouanb
- IUHeaMeHT, KaHOuJaT B TEKTOHUYEeCKoe HapylleHue. [T9THO TOBHIIIEHHON D - 30Ha UHTEHCUBHOU
CKJIaf4aTOCTH UJIM U3pe3aHHOr o penbeda KpoBnu. OOIIMPHEIE POBHBIE IT0JIS HU3KOU D - CIOKOMHEIE
6s10KH. [17151 YTeHUsI MOXKHO IPUMEHHUTH OJHOKaHaIbHYIO IICEBOOIIBETHYIO CHMBOJIUKY C KOHTPACTHOM
MaJuTPON U Kinaccudukaumenl KBaHTUISIMH. 151 OTYETHOTO IJIaHa IO Ipuny D CcTposaTCs U30IUHUN
C mossicaMu MHCTpyMeHTOM 1.04, 1 30HBI HapyLUIeHN OKOHTYPUBAIOTCSA KaK U30THUIICHL.

BbIiOOp OKHA U IIarosB

Marnoe okHO (5-8 sTueek) IoKa3kBaeT MUKPOCTPYKTYPY U JIOKalbHbEIEe HapylleHus, 6omnbinoe (12-20)
- pervoHalbHBIE 30HHL. [Ipu COMHEHUM MOXKHO ITocYuTaTh 0o0a u cpaBHUTHL. KonuuecTBo maros 4
IIOOXOOUT IMOYTU Bcerga, a OoJbllle IIAroB JAa€T yCTOMYMBEE HAKJIOH, HO TOJIIle MUHUMAaIbHBIN
MacmTalb, KOTOPHEIM MeTon crnocob6eH pa3nuyuuTh. OKHO M IIaru OrpaHUYeHbl pa3MepoM TIpuia,
MHCTPYMEHT IIPOBEPSIET 3TO CaM.
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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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KpoBnsa mmacra u3 kpuruHra nopaércsa B 7.01 ¢ okHoMm 8, momyueHHwmIM rpupm D upét B 1.04
HN301mHUHU U3 pacTpa, KaHal 1, ¥ moBepx CTPYKTYPHOTIO IIJIaHa JI03KaTCs U30JIMHUU Pa3MepHOCTH
c nosicamu. I'mobGanbHOE D 13 XKypHAana - OQHO YKCJIO HAa IIOBEPXHOCTH, 110 HEMY MOXKHO CPaBHUBATh
y4aCTKA WM TJIaCTHl MeXAy co0oi. PacTp mosjkeH OBITH B METPUYECKON CHUCTEME KOOPOWHAT.
[1eMO-TIOBEPXHOCTH ITOAXOOAT KaK €CThb.

ITapaMeTpsbI

[TapameTp Yrto 3amaérT ITo ymonyaHnuio / cCoBeT
I[ToBepxHOCTE (pacTtp) I'pup penbeda uau 1000MH TOBEPXHOCTH. -

ITonypaguyc OKHa, S4eeK Pa3mep CKONb34IIero oKHa. 8

Kommuectso miaros ([Jorr.) [lTaru BapuorpaMMHI OT omHOM o0 N siueek. 4

Kanamn BricoT ([Jo1m.) Kanamn ¢ oTMeTKaMu. 1

3anucaTtk H (HJom.) IMo6aBuTh H BTOPHEIM KaHaJIOM. BBIKJI

OpakTanbHasd pa3MepHocTk ['pung D (u H npu ranke). -

7.02 Box-counting macku

Knaccuueckuit box-counting mns OuHapHBIX MacokK. PacTp OmHapusyeTcss NOporoM (0OBEKT -
3HaueHUd OOJIbIEe ITOpPOTra), Macka IMOKPLIBAaeTCS fAdeiiKaMu yORIBalollero pa3Mepa, HakyioH log N
ot log(1l/pa3mep) maéT ogHy pa3MepHOCTh D Ha BCIO MacKy. JImHeHHBIH 00beKT maéT D okomo 1,
MISITHO - OKOJIO 2, M3pe3aHHble KOHTYPHI 30H 3aMeIeHus UJIH BEIPaO0TaHHBIX TPOCTPAHCTB JI0ZKATCS
Mexkay. TOYHOCTh Ha KOHEYHEBIX MacKax nopsnka +0.1, mosTomMy MeTon IPUTOfdeH OIS CPaBHEHUS
MacoK MexXpny coboil, a He Kak abcojioTHass Mepa. Pe3ynbTaT BHIBOOUTCS B JKypHaJl BMECTE C
Tabnuiel pa3MepoB U CUETOB M BOo3BpalllaeTcs 4yucjaoM D, KOTOpoe MOXKHO UCIOJIL30BaTh Oajblle
B Mopensax Processing.

Koeép CepnMHCKOro: HaknoH 1.8928 (Teopwa 1.8928) Kpweana Koxa: HaknoH 1.254 (TeopwAa 1.2619), R?=0.999
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0.5 ¥ kapTa BEpPOSATHOCTH IIPEBHIIIEHUS C IOPOTOM KOHOUIUN. YeTBEPTHIN 3TO BEKTOPHEIE KOHTYPHI
BEIDAOOTOK HJIM 30H, PACTEPU30BAaHHBIE INTATHEIM HHCTPyMeHTOM «Pacrepm3anus (BEKTOp B
pactp)». CpaBHUBAThL UMeeT CMBICI D Macok OmHOM IPUPOXOLl Ha OOHOM ceTKe. POCT U3pe3aHHOCTU
KOHTypa 3aMeleHus OT IJIacTa K IJIacTy UJIU OT rofia K FOAY 3TO COfepzKaTeIbHBIM CUTHAII.

[TapameTp YTo 3amaéT ITo ymonuanuio
Pactp macku JIi060i pacTp, Macka - 3Ha4eHud BHIIIE Iopora. -

IMTopor I'paHuIla «00LEKT/POH». 0.5

Kanan (Jom.) Kawxan pacTpa. 1

7.03 Pa3MepHOCTH IMHUH U I'PAaHHUIL

HWHCTpYMEHT cuHuTaeT Pa3MEPHOCTh KaXAoW JUHUM MeTomoM IupkKynsa (PudappcoHa). JIuHuS
IIPOXOOUTCS XOpOaMu yOBIBaloIIero pactsopa, u HakiaoH log N orT log r maér D. IlpsaMas maé€Tt
eOUHUITy, U3pe3aHHass JTUHUS - Oosblile. [TOMUTOHBI IPUHUMAIOTCS HapaBHE C JIMHUSAMHU, y HHUX
MepsieTCSl BHEIIHEee KOJIbLI0O T'PaHUIbl, O3TOMY H3PE3aHHOCTb KOHTYPOB 30H M BOOOCOOPOB
cunTaeTrcs 6e3 IpeIBapUTEILHOTO Mpeobpa3oBanusa. BEIX0I - Te Ke 00LeKTH ¢ monamu D u steps,
cpenHee D BrIBopuTCsa B XypHasil. KopoTkue nuHHMU Inony4airoT nycroe D. Meron nmposBepeH Ha
aTasioHax, KpuBas Koxa maét 1.262 npu Teopetuyeckux 1.2619.

HPI&I'HOCTHK& CriIaXK¥BaHHsI H30IMHHUA

IlepecrnazkeHHbIe HU30JIMHUU TEPSIOT M3PE3aHHOCTh, U D mamaeT K emuHuiie. [Iopsagok pabOTHI
Tako¥. M30MMHUM CTPOSITCS ABaXObl, 6e3 CriaxuBaHUS U C pabouuMu mapaMerpamu, o06a CJios
IIPOTOHAIOTCS 4Yepe3 MHCTPYMEHT, cpegHue D w3 XKypHasna cpaBHUBAKOTCs. [laleHre Ha COTEHIE -
odpopmienue, ¢popMa coxpaHeHa. [lajeHUe Ha HOeCsSThle - CTIaXXWBaHUE pas3pyllaeT I'eOMEeTPUIo
TIOJIsI, U CKPYTJIEHWE CTOUT OCJIa0UTh UK OCTAaBUTh TONBKO meHcudukaiuio. I1o moso D B atpubyTax
MOXKHO HalTU ¥ KOHKPETHBIE JINHUM, IIOCTPA/iaBIlINE CUIIbHEE IIPOYUX.

IIpyrue npuMeHeHUus

I/IHCTDYMGHT HY2KEeH TaM, I'l€ U3BUJIUCTOCTh JIMHUU NOOJIZKHaA CTAThb YHCJIOM, - 3TO U3PE3aHHOCTb
KOHTYPOB 30H B IIJlaHE€, CPaBHEHHE HOEeTaJIbHOCTHU OI_II/I(prBKI/I I'PaHUILl U3 PA3HBIX MCTOYHMKOB U
KOHTPOJIb T€HEePaInu3alluy IIPpU IIOATOTOBKE MEeJIKOMAaCIITaOHBIX IIJIAHOB.

[TapameTp YTo 3amaétr ITo ymonganuio

JIuaunu JIuHeWHBIN CJTOU (M30JIMHUM, KOHTYPHI). -
JIvHum c pa3aMepHOCThI0 Te XKe NUHUYU C nonsaMu D u steps. -

7.04 Pa3dMepHOCTh MHHKOBCKOIO (BEKTOpPbI)

Box-counting HampsMyio 1o BekTopaM, 0e3 pacrTepu3anuu. JIMHUM U TPaHWIL IIOJIMTOHOB
MMOKPHIBAIOTCS CETKOM yOBIBAIOMIETO pa3Mepa, u HakioH log N oT log(1/pa3mep) maéT pa3MepHOCTh
MuwunkoBCcKOro. [IpsaMas MUHUSA U TIafJKas rpaHulia gaioT D OKOJIo eOUHUITH, pedHas ceTh - 1.1-1.5,
CUJILHO u3pe3aHHas OeperoBas nuHUA - 00 1.3 u Beime. Kaxpawiii 06beKT mojiydaeT nojist D mink
u D r2 (xayecTtBo jior-jor amnnpokcumManuu, Huxe 0.85 olieHKe [OBEPAThH Henb3sa). OTHOENBHO
CUMTAEeTCsI U BEIBOOUTCS B XypHal D cI0s Kak eguHOr0 MHOXKeCTBa. [IJI1 pedyHO’ CeTU 3TOo
Pa3MEepHOCTh CETHU LIEJIUKOM, ¥ OHa 3aKOHOMEPHO BHIIIIEe Pa3MEPHOCTY OTHEeJIbHBIX DYKaBOB.

MeTtogn gononHsaeT HUPKyb u3 7.03. LIupKynib MepseT U3BUJIUCTOCTh OOHOM ITUHNUM, MUHKOBCKUY -
3amoJIHEHME IIJIOCKOCTU HabopoM 00BeKTOB. Pa3MepHOCTh BO3BpAIllaeTCs ¥ YHUCJIOBBIM BBIXOIOM AJI
mopernel Processing.
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t f B Posmpacn 3 nassees 1 spos. i ‘

Puc. 32: Jemo-peku ¢ nmopnucaMu D mink mo pykaBaM: IIOYTH TJlafiKie pPyKaBa [al0T 3HAYEHUS
OKOJIO €eQUHUIIEI, CETh LIEJINKOM - BHIIIIE.

[TapameTp YTo 3amaéTr ITo ymom4anuio
JINHUY U1K HOJIUTOHEBL BeKTOpHLIN CIOM, YV IOTUTOHOB -
OepyTcCst KOJiblla T'PaHUII.
KonnuyecTBO pa3aMepoB CETKHU KonuyecTBO cTynesen, 8
(K) (Oom.) cnuikoM 6osbioe K yBogut

AYEeHKHN HUXKE JeTAJIbHOCTH
JIMHUU U 3aHuxkKaet D.

CoBUroB CEeTKH Ha pasMep Crny4daliHble CMeEIIeHNs, 3
(Oom.) 6epéTcs MUHUMAJIbHOE
MIOKPEITHE, IPUBA3Ka K CETKe
CHUMaeTCH.
®akTop ynnoTHeHu ([om.) [ITar BEIOOPKM BIOOJIb 0.5

CEerMeHTOB B JoJax s4deiky, O -
TOJIPKO BEPIIUHEI.

7.05 IIpumep ojisi ppakTaioB (HemMo)

UHCTPYMEHT CO3maéT ydeOHBIe OOBEKTHI IOJI BCEW (PpaKTaNbHOU TPYHIEL - BETBSIIYIOCS PEYHYIO
ceThb C mmojieM order, TO eCTb C MOPSOKOM IIPUTOKA, IIOJIMIOH BogocOopa ¢ M3pe3aHHOU IpaHunen
U OTHENbHYI0 6eperoBy JIMHUIO, IOCTPOEHHYIO CPEIUHHBIMU CMEIIeHUSIMHU. PeKM MOXKHO IOOATh
B 7.04 u mony4YuTh pa3MepHOCTb ceTu. beper u rpanuny Bomocbopa - B 7.03 u 7.04, u cpaBHUTH
LUPKYIb ¢ MUHKOBCKUM. BomocGop pacTepusyeTcs MITaTHLIM MHCTPYMEHTOM U CIIYyKUT ITPUMEPOM
st 7.02.

I[TapameTp YTo 3amaéT ITo ymom4anuio

Oxsat [Inomangs reHepalyu.
3epuo I'CY (dom.) IloBTOpsieMoCTh mpuMepa. 1
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8. O0OMeH NaHHBIMH

I'pynna cobupaeT MHCTPYMEHTHI 00MeHa c mporpaMMamu, Kotopsle pabortatoT He B ['MIC. Celiuac
aT0 LandXML - o6MeHHEBIN ¢popMaT nporpaMM 06paboTKM TaXeoOMeTPUYECKOM ChEMKM U HOPOKHOTO
npoekTupoBanus. Cxema 1.2 pepxkurca ¢ 2008 roma u moyuTH He MeHsach, IO3ToMy darin,
3alMCaHHBIM OOHON IIPOTrpaMMOiM, YUTAETCSI OCTAJIbHBEIMHU.

HWHCTpYMEHTEHI TPYIIIL HEUTPAJIbHEI K cogepKuMoMy. OHU IIEPEHOCAT TOYKY, JIMHUN, IIOBEPXHOCTh
¥ TPaccy CO CTBOpPaMH, a 4TO 3TO 3a 0OBEKTHI [0 CMEICITY, PelllaeT II0Ib30BaTelb.

8.01 ITpunsite LandXML

UucTpyMeHT unTaeT oOMeHHHN ¢aiin LandXML. B sTom popmaTe oTmaioT pe3yabTaT IPOTrPaMMEbL
o0paboTku TaxeoMeTpuueckoi cwveéMKH - Credo, Trimble Business Center, Topcon Magnet, Leica
Infinity, Civil 3D, Bentley. Cxema 1.2 gepxxkuTtcs ¢ 2008 roma 1 IIo4TH He MeHsJIach.

ITo aTOTO MHCTPYMEHTA AaHHbIE U3 TAKUX IIPOTPAaMM HPUXOAUI0CH IPUBOOUTD K TabIUIlaM BPYYHYIO.
CtBopel ¢ nukeTamMu B QGIS He YyMTanl HUKTO.

YTO0 YHTaeTcs

Paspen ¢gatina

YTo 3TO

Brixop,

CgPoints TOYKU CHEMKU C UMEHEM, TOYEYHBIA CJIOM C OTMETKaMU
KOJIOM U OIIMCaHUEM

PlanFeatures UMeHOBaHHBIE TUHUU C KOOJaMM JMHEUHHIN CJIION C OTMETKaMu

Surfaces TPUAHTYIIALIUA CJION TPEXMEPHEBIX TPaHeN

Alignments Tpacca C IUKeTaxkeM JIMHEUHBIU CJIOU C HadajioM
NUKeTaXka U OJINHOU

Profile IPOIOONIBHBIN TPOGUID JINHUS TPACCHL C OTMETKaMu U3
npodus

CrossSects CTBOPEI JIMHUU IIONEPEK TPaCCHI C
OTMEeTKaMu

Brixomer HeoOsi3aTenbHble. CHUMHUTE HEHYKHBIE, (aiiyl BCE paBHO pa3bupaeTcs OOUH pas.

[ToBepXHOCTh BBHITAETCS TPEXMEPHBIMU T'PaHSIMHM, a HE MeIIeM, U 9TO CIOelaHO HaMepPEeHHO - TaKou
cnou cpaly npuauMaeT UHCTpyMeHT 4.06 Ilepecedenue TIN ¢ pa3pe3om. CTBODHI JI0KaTCA Ha
MECTHOCTH nor[epéK TpacCChI, ¥ TAaKYIO JIMHUIO C OTME€TKaMM IMMPUHUMAKT MHCTPYMEHTHI I'DYIIIIbL 6.
I'maposiorus pex.

KapacTpoBble y4acTKH, TPYOOIIPOBOOHBIE CETH, MOPOXKHBIE OOBLEKTHI, IIOJIeBBIE H3MEPEeHUs Hu
MelKeBble 3HaK{M He YHUTAIOTCS HaMepeHHO. DTO YyXKHe HmpeaMeTHhe 001acTH, W HMOOmepKaTh UX
HaIIOJIOBUHY 3HAYUT OOelaTh TO, Yero HeT. HalimeHHbIe B (atline, OHM NepPedrCIaIOTCSA B XKy pHae.

ITapaMmeTpsI

[TapameTp YTo 3amaét

®arn LandXML

ITo ymon4ganuio / cCOBET

BxopgHoit ¢aiin. -

B ¢datine cuauana ceBep, 3aTeM [lopsamok Yucesn B 3allUcCHU BKJTIOYEHO
BOCTOK TOYKH.
Cucrema KoopauHaT [TycTo - 6epétcst u3 ¢daiina, a IIyCTO
IIPpU €€ OTCYTCTBUM CUCTEMA
IIpoeKTa.
Iomyck cipsiMJIEHUS KPUBHIX, Crpenka nporuba npu 0,05

M (morm.) pa30ueHuu OyrT.

149



CTaHJIapTHLIe JJIEMEHTBI CXeéMbI

®aiin LandXML cocTouT U3 pa3fenoB BEPXHETO YPOBHSI. MHCTPYMEHT YUTAET TE, YTO IIEPEUUCIIEHEI
HUXKe, 1 6epEeT U3 HUX clenyiollee.

Units 3agaéT equHUIEI U3MepeHUsa. YuTaeTcsa linearUnit, 3HaUYeHUE IIEPEBOOUTCSA B MeTphl. MeTp,
KUJIOMETP, CaHTHUMETP, MUJIJIMMETP, MeXAyHapomHb ¢yT, PyT reomesuyeckor créMiu CIIIA,
OIOUM, gpO U MUIS Pa3IudaloTCsd MHOXKUTeNsAMH. Pa3fena HeT - 4unucia OepyTcs KakK eCThb C
npenynpexaeHueM.

CoordinateSystem 3amaéT cucteMy KoopmuHaT. YUTaAIOTCSA name U epsgCode. KoI mmepekprIBaeTcs
CUCTEMOM, 3aJlaHHOM B MapaMeTpax HHCTPYMeEHTa.

CgPoints comep)XuT TOUKHU CHEMKHU. Y KaXKOOM CgPoint YUTAIOTCS aTPUOYTHI name, code, desc ¥ TEKCT
3JIeMeHTa C KoOpOuHaTaMu. I1ap B TEKCTe ABE UK TPH - CEBEP, BOCTOK U MPU HAJIMYUU OTMETKA.

PlanFeatures comep>XuUT UMeHOBaHHLIE TUHUU. Y PlanFeature YHUTAIOTCS name M desc, @ T€OMETPHUS
cobupaeTcs u3 CoordGeom - 9TIEMEHTOB Line, Curve, Spiral ¥ IrregularLine C PntList2D ¥ PntList3D.

Surfaces coOepXKUT TPUAHTYNAIUIO. B Definition YMTAIOTCS Pnts C 3JIeMeHTaMH P, Y KaXOoTo
aTpulOyT id ¥ KOOPOUHATHL B TEKCTE, U Faces C 3JIEMEHTAMU F, TOe CTOSIT TPU CCHIIKU Ha id. ['paHb C
aTpubyTOM i="1" CUMTAETCS CKPBLITOM U IIPOIIYCKAETCS CO CYETOM.

Alignments cogepKUT Tpacchl. ¥ Alignment YUTAIOTCS name, desc, staStart ¥ length. BHyTpHu mexar
CoordGeom C TOM XKe reoMeTpHel, YTO y JIMHUU, Profile C IPOOOJBLHEIM IIpoduieM U CrossSects CO
CTBOpaMHMU.

Profile naét nmpopmoneHbl mpodune. YutaeTcs ProfAlign C 3JIEMEHTaMH PVI, B KaXKAOM Mapa MUKET U
oTtMeTKa. [Ipy OTCYTCTBUH ProfAlign YUTAETCS ProfSurf C PntlList2D, IIe Haphl UAYT IOOPSM.

CrossSects maét CTBOPEL. Y CrossSect YMTAIOTCS sta K name, BHYTPHU JiexKaT CrossSectSurf C
VUMEeHEM IIOBEPXHOCTH CEYEeHHS, a B HUX CrossSectPnt C Iapo¥l cMeIlleHHME U OTMeTKa. JTa Iapa
He TIepecTaBJIseTCs IMPaBUJIOM «CHadajla CeBep», MOTOMY UTO IIPABUJIO OTHOCUTCS K TOYKaM Ha
MEeCTHOCTH, a 30eCh CMellleHre U OTMeTKa.

Pa3mentl Parcels, PipeNetworks, Roadways, Survey, Monuments ¥ ITpoune He unTaloTcs. HalimeHHubie B daiine,
OHU IEePEYHUCIIIOTCA B XKypHaJle C KOIMYeCTBOM BXOXKIOEHUH.

ITo/is1 BEIXOOHBIX C/I0EB

Cnoit ITone YTo B HEM
Touku CLEMKM hame UM TOUYKU U3 daiina
code KOJl CbEMKH
desc oIrcaHue
z OTMeETKa, IIyCTO IIPU €€ OTCYTCTBUHU B (daiine
JInuum name M4 JINHUA
desc oIrcaHue, a IIPU ero OTCYTCTBUM UMS Habopa MUHUMN
npts KOIUYECTBO BEPUINH
IToBepxHocTh  surface UMSI ITIOBEPXHOCTH U3 daiina
tri HOMEP I'PaHU BHYTPHU ITOBEPXHOCTH, C €OUHUIIEI
Tpaccel name UMS TPacChl
desc oITrcCaHue

sta_start nuKeT HavYana TPACCH
length m pgnuHa, 0OBsBIIEHHAS B (aiiiie

ITpoduns align UMS CBOEM TPacChH

npts KOJINYEeCTBO OTMETOK
CTBOpHI align UMS TPACCHI

sta IUKET CTBOpa

name UMs cTBopa u3 (atina

surf UMS TIOBEPXHOCTH CEYEHUS
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Crnon TTone YTo B HEM

npts KOJINYECTBO TOUEK

I uHa Tpacce 6epeTcsa 0ObIBIEHHOM B (hatine, a He U3MePSIeTCs II0 JIOMaHo, BeOb Ha CIPSIMIIEHHEIX
KPHUBBIX 3TU OBE BEIUYUHBI PACXOOSITCS.

Y Touku 6e3 OTMETKH IIOjIe Z OCTAETCs IIYCTBIM, a B reOMEeTPHUU CTOUT HOIJIb. HYCTOG II0JI€ 3TO
OTCYTCTBHE U3MEPEHUS, HOJIb B TEOMETPUHN 3TO Tpe6OBaHI/Ie (bopMaTa CJIO4.

Kaxxkpaprii 00beKT CI0si TIOBEPXHOCTH 3TO OOWH TPEYIOJIbHMK. Y OJHOTO CTBOpa B (aiiyie OnIBaeT
HECKOJIbKO TIOBEPXHOCTEM CedeHMs, 3eMJIT M MNPOEKT, U KaxXfasd HaéT CBOI0 JIMHWUIO CO CBOUM
3HaueHueM B nojie surf.

IMopsAmOK KOOpOHHAT

B cxeme TOdYKa 3amMcaHa KakK «CEBEP, BOCTOK», TO eCTh Y panbiie X. YacTb mporpaMM MHIIET
Hao0O0pOT, U mepPenyTaHHBN MOPSAOOK AAaET 3ePKAJIbLHBIN ITOBOPOT Ijiomanku. Ha ygacTke B COTHIO
MEeTPOB TAKOU IOBOPOT 3aMETUTh TPYLHEe, YeM KarKeTCs.

I[TosTOMy MHCTPYMEHT IledaTaeT B XKypHaJl 0XBaT IPOYUTAHHOT0. CBEPhTE €ro C oxKugaeMelM. Eciu
KOOpPOUHATH IOMEHSIUCh MECTaMH, 3TO BUOHO II0 IEPBOM e CTPOKE.

EguHUIIBI H3MepeHus

Epununsr 6epyTcs U3 3arojioBka (atisia ¥ IepecyuThBaloTCa B MeTprl. ®aiin B ¢pyTax uuTaercs 6e3
equHoOM ommOKU U 6e3 nepecdéra gajn 66l OTMETKYM BTPOe MeEHbIIIe.

HOSTOMY OTCYTCTBUE €OUHHIl B (bafme IIommagaeT B IPEeAaylpexXneHNtsi, a HEN3BEeCTHOE Ha3BaHHE
€OWHUIBI HE TOJIKYETCS Hayram.

MexnyHapomHbIT GyT 1 QyT reome3ndeckoit cbeémku CIIIA pa3nuyaroTcs B IIECTOM 3HaKe, U B (paiine
OHM Ha3BaHHI II0-pa3HoMy. O6a NepPeCYUTHIBAIOTCA CBOUM MHOXKUTEJIEM.

Kpussie

Tpacca B (bafme COCTOHUT U3 IPAMEIX, KPYT'OBBIX KPHUBBIX W IIE€PEXOOHBIX. Hps{Ma;{ IIePEeHOCUuTCA
KaK €CTb, KPYyIroBas KpHUBasi pa361/IBaeTC$I JIOMaHOU II0 3aJaHHOU CTpeEJIKe r[porH6a, a KOHIEI OyT'HA
CTaBATCsA TOYHO. HepexouHaﬂ KpuBas 3aMeHAeTCsA XOp,E[OfI, U KOJIMYEeCTBO TaKHX 3aM€EH IIedaTaeTCsa
B XKYPHaJl, Ha HUX OJIMHA TPACCEl 3aHNXKEHa.

KpuBas 6e3 1leHTpa ToXkKe 3aMeHseTcs xopmoi. ITo ogHMM KoopauHaTaM Hadala M KOHIIa Ayra He
BOCCTAHaBIMBAETCS, U yraOblBaTh €€ He3aueM.

CTBOpBI Ha MEeCTHOCTH

HOHepe‘{HI/IK B Q)afme 3a[JaH IIMKETOM U IIapaMH «CMeIllleHHne, OTMEeTKa». I/IHCTPYMGHT CTaBHUT €TI0
Ha MECTHOCTDb - HaXOOUT HaA TPACCe TOYKY 3dadaHHOT'O IIMKeTad U OTKJIadblBaeT CMeEIlleHHnusA HOHepéK
X0Oa, IOJIOZKUTEJIBHEIE BIIPABO. B BepPIINHaX JIMHUU CTOAT OTMETKH.

Ecnu y Tpacchl B (aiiyie HeT TeOMeTpPHUH, CTBOPHI ITPOIYCKAIOTCS C COOOIIeHHueM O KOIUYeCTBe
MIPOMYINEeHHLIX. BEIJAaTh UX B YCIIOBHBIX KOOPOMHATAX PSIIOM C OCTAJIbHEIMHU CJIOSMH HENIb3s, OOUH
CJIoM oKa3aJjicsa OBl cpa3y B OBYX CUCTeMaX KOOPOWHAT.

8.02 3anucarr LandXML

HNuctpyMeHT cobupaert ¢aitn LandXML u3 cnoés npoekTa. Takow ¢aiin orkpriBatoT Credo, Trimble
Business Center, Topcon Magnet, Leica Infinity u Civil 3D.
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YTO0 3anuChIBAETCs

Bxon YTto yxomuT B darin

Touku CbEMKU CgPoints c umeHeM 1 KOIOM U3 BEIOPaHHBIX
noneu

JInaun PlanFeatures c mmeHeM U3 BEIOPAHHOTO 10T

I[ToBEPXHOCTH: CIION TPEXMEPHEIX I'PaHen Surfaces, TpeyroibHUKaMHU

Tpacca (omHa MTUHUS) Alignment ¢ nukeTaxeM U IPOAOTIbHBIM
npoduieM 1o oTMeTKaM BEPIIUH

CTBOPH (IMHUU C OTMETKaAMU) CrossSects nipu 3ajaHHOM Tpacce

Bxomwer HeoOs13aTeNnbHEIE, OepETcs To, uTo 3amaHo. daiii Bcerga IHIIETCS B MeTpax M IO CXeme,
TO €CThb CHauajla CeBep, 3aTeM BOCTOK. CHcTeMa KOOpAMHAT OePETCs y IePBOr0 3aJaHHOTO CJI0S U
3amnuckiBaeTcsa kogoMm EPSG.

CTBOpHI M Tpacca

CTBOpBI 3allMCHIBAIOTCA TOJIBKO BMeECTe C TpaCCOfI. CwMellleHHEe TOYKH CTBOpPa CYHMUTAETCd OT OCH,
u 6e3 ocu ero HEeOTKyda B34Th. CwMellleHre BBLIXOOUT ITOJIOKUTEJILHBIM CIIpaBa IIO0 XOOy TpPAcCCHI,
OTPpHUIIATEJIbHBIM CJIEBA, KaK IIPUHATO B I[OpO}KHOI;I IIPAKTHUKE.

IMukeT cTBOpa 6epETCs M3 BLIOPAHHOTO I10JIs1. Be3 IoJst OH BRIYUCISIETCS KaK CPeOHUH TUKET BePIINH
JIMHUHU, CITPOEIMPOBAHHLIX Ha TPACCy.

I'paHunbI

rpaHBIO IIOBEPXHOCTHU CHUTAETCs TOJIBKO TPEYIOJIbHUK. ITonuroHEI C OPYTUM KOJIM4YEeCTBOM BEPIIINH
MIPOIYCKAIOTCS CO CYETOM B XKypHAJle, TPUAHTYIUPOBATh UX HA[O 3apaHee.

Criou B rpafiycax HHCTPYMeHT oTBepraeT. LandXML XpaHUT IJIOCKHE KOOPAUHATEI, ¥ I'PAdyChl B HEM
CTAHOBSTCSI OECCMBICIIULICH.

8.03 ITpumep LandXML (memo)

WUnuctpymenT nuitler Habop ¢daiinoB LandXML ¢ ogHOM M TOM K€ MECTHOCTBIO, 3alMCaHHOM IO-
pasHoMy. HyXeH oH myisa oBYX Beted. YToOk IPOBEPUTh UTEHUE HA MaTepHUase, OTBET 110 KOTOPOMY
VM3BECTEH 3apaHee, ¥ YTOOH! yBUAETh, KaK BEITTISAOUT (halji, IPUIIEOITNI U3 YyKOU IIPOTPAMMEI.

l'eomeTpus Bo Bcex daiyiax omHa. [BeHanIaTh ChHEMOYHBLIX TOYEK, OBE JIMHUU, ITOBEPXHOCTH M3
OBafIlaTU TOYeK, Tpacca manuHou 240 MeTpoB C KPYTroBOM KPUBOM, NPONONLHEINM NPOGUIbL U TPHU
cTBopa. PasnuyaeTcsa TOMbKO cioco® 3amucy, MO3TOMY pe3yJibTaThl YTEHUS COIIOCTABUMBI MEXMOY
coboii. ITpoyuTariTe m00LIe OBa (aiijia ¥ CPAaBHUTE - PACX0XKOEHUN OLITh HEe TOJXKHO.

BapuaHTshI
daun YeM oTnu4daeTcs
landxml_base.xml MeTpHl, KOOPAUHATHI CEBEP-BOCTOK,

IIOBEPXHOCTh TOYKAMHU U I'PAHAMHU. OJIHa T'DaHb
IIOMEe4Y€eHa HeBPIJII/IMOfI 1 B YTEHHE He I/I,E[éT.
landxml east first.xml KoopamHaThl 3amrcaHbl BOCTOK-CEBED.
YuTaeTcsi BEPHO TOJILKO CO CHATHIM (hJIakKKOM
IIOPAOKa KOOPpOWHAT.
landxml_imperial.xml @OyTHI, TEOOEe3NYEeCKUY aMepPUKAHCKUN.
IIpoBepsieT mepecyéT B METPHI.
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Qaun YeMm oTuyaeTcs

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 CUMTAIOTCS OCelaHus B penepax, o HuM crpoutcs rpufg (1.01, 1.02 unu 1.03), 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.

CricOoK MHCTPYMEHTOB OJIUHHBIN, M 3TO ITyraeT IIPU IIepBOoM 3HaKoMcTBe. Haunute ¢ niatu - 1.01,
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. 1.10 ITpumep 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. 1.01 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.

Hamneiie mo BKycy. 1.06 u 1.07 mmokaxyT, eCTh I B JaHHLIX aHU30Tponud, a 1.09 oueHUuT 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 (HeMo) - uHCTpyMeHT 1.10

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)
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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.

ITpodniu 3/1eKTpopa3BeaKH - HHCTPyMeHT 1.11, pexkum 371eKTpopa3BeaKH

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 1.11, 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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