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 58
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 64
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 64
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 65
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 67



[ToBEPXHOCTh MEXKOY CTPYKTYPHBIMHM JIMHUSAMI . . . .« . « o o v v v v e e e e e e e oo 68

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 69
2.05 Ctrork m akkymymammsa (D8) . . . . . . . . . . e e e 70
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 71
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 72
2.09 BEPIIFHEL ¥ SIMBIL . . . + 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 72
2.10 DeMo-pembed . . . . . . . . L e e e e e e e e e e e e e e e e e 73

ITapa MOBEPXHOCTEM OIS OOBEMOB . . . v v v v v v v v e e e e e e e e e e e e e e e e 74

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 74

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 75

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 75

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 75

[TapaMeTPBI . . . . . . o o e e e e e e e e e e e e e e e e e 75
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 76

OTHUET . . . . o o et e e e e e e e e e e e e e e e e 76

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 76

[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 77

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 77

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 77

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 78

[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 78
2.14 CuATUe CTyleHeH (CTlak¥UBaHUE C OTPAHUYEHUEM) . . . . . . . o v v o o v v v o o o 78

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 79

[MTapaMeTPBL . . . . . . . . o o e e e e e e e e e e e e e e e e e e e e 79

2. Tonorpadus (IpoaoIKeHue) 79
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 79

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 80

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 81

’'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 81

Pacueétr mo CIT 33-101-2003 . . . . . . . . . . o e e e e e e e 81

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 82
2.16 Bopmoc6op. JIMHUU ¥ KOHTYPHL (KAHABBI, KAPBEPHEL) . . .« « « ¢ v v v v v o v e e e e e o 82

Kak 9T0 PABOTACT . . . . . .« . v e o e e e e e e e e e e e e e 82

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 83

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 83

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 83

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 84



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 84

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 85
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 86
[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 86
IMToueMy 1M pPHI PACXOOATCS C APYTUMU HOPOTPAMMAMM . . . . .« + « « v v o v v o o v v . 86
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 86
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 87
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 87
['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 88
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 90
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 91
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
2.24 Cuatue MocToB Cc LIMP . . . . . . . . e e e 93
3. JomoaHMUTEIbHbIE HHCTPYMEHTHI aHa/Iu3a 94
3.01 KaTteropmaabHbId UHOUKATOPHBIA KPUTHHT . . . . .« v« v v v v e v e v e e e e e e e a 94
Kak CUHUTAETCT . . . . . . . o o ot e e e e e e e e e e e e e e e e e e e e e 95
Korpa ckBakmHa He TIONA/Ia B CBOIO 30HY . .« .« + « v v v v v v v e e e e e e e e e e 95
UTO HA BEIXOME . + 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 e e e 97
BeKTOpHEBIE TPQHUIIEL 10 BEPOSITHOCTAM . . . « « v v v v o v e e e e e e e e e e e e e 98
3.02 Kpurusr c BHemnuM gpeti¢om (External Drift) . . . . . . . . . . ... ... ... 98
B 4éM OTNIHYME OT CHATHUS TPEHIA . . . « « v « v v e e e et e e e e e e e e e e e 99
Kak CUHMTAETCT . . . . . . . o o o o e e e e e e e e e e e e e e e e e e e e 99
[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 99
BapuorpaMMa 0 OCTATKAM . . . . « v+ v v e v e e e e e e e e e e e e e e e e e 100
3.03 KapTa BEPOSITHOCTU HPEBBIIEHUST . . . « « « « v« v e v e e e et e e e e e e e e 100
Kak CUHUTAETCT . . . . . . o v et e e e e e e e e e e e e e e e e e e e e e 101
Kak HOMYYHUTE BXOTBL . & « 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 101
[MTapaMeTPBL . . . . . . . . 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 101
TIPUMEHEHHUE . . . . 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 102
3.04 TugpaBIMYeCKUY IPagueHT M HAIIPABIEHUE TTOTOKA . . . . « « v « « v o v v v e v o u 102
Be3 IPOHUIMAEMOCTH . . . . « v v v v v v et et e e e e e e e e e e e e e e e e 102
[TapaMeTpPHl ¥ CTHAKHMBAHUE . . . . . « v v v v e v e e e e e e e e e e e e e e e e 102
CTPENIKM U3 TOYEK . .+ .+ v v v v i v e e e e e e e e e e e e e e e e e e e e e e e 103
VYUEOHBIM ITHKIT . . . o« « v v o v e e e e e e e e e e e e e e e e e e e 103
3.05 YoenbHBIM pacxof (3aKOH [TapPCH) . . . . . v v v v v v e e e e e e e e e e e e e e 103
UTO CUUTACTCT . . . 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 106
Kak monmyuute pactper Ku T . . . . . . . . . . o e e e e 106
[MTapaMeTPBL . . . . . . . . o o e e e e e e e e e e e e e e e e e e e e 106
YTO TEKHUT B CIIOE CTPEIIOK . .+ + v v v v e e e e e et e e e e e e e e e e e e e e e 107
TIPEUMEHEHHTE . . . . 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 107
3.06 T'ayccoBa cumynsamus (SGS) . . . . . . . . . . e e e e e e e 107
TTapaMeTPBL . . . . . . o o o e e e e e e e e e e e e e e e e e e e e e 108
BuObl KPUTHHTA: KAKOM BEIOPATD . . . « + v v v v e v e e e e e e e e e e e e e e e e 108
MIDapramKa . . . . . 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 e e e e e e 109
PaBHBIE PACCTOSHUSA Ha TPAHUIIE OTOOPA . . . + v« v v o v e e e e e e e e e e e 109
Korga cucTeMa HE PEIMAETCH . . « « v« v v v v e e e e e e e e e e e e e e e e 110
3.07 II1oTHOCTE O 3aMepaM (IEPEMEHHAT OTIOPA) . . . + « v « v v 4 v e v e e e e e e 110

4



BBIXOO ¥ MHBAPHAHT . . . .+ 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 9UTaTh . . . . . . o o o o e e e e e e e e e e e e e e e e e e 110
OxHOo «KapTa IJIOTHOCTU» (KMBOM IIPEAIIPOCMOTP) « « v « v v v v e v e e e e e e e e o 111
3.08 IpuMep AN IAOTHOCTH (HEMO) . . v« 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. Pazpe3 112
4.01 Pa3Bpe3 MO MUHUHM . . . + v v v v e v e e e et e e e e e e e e e e e e e e e e e e e 112
Kak 3a0aroTCS IIITACTBL . . . .« 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 112
Pa3pe3 1Mo OJHOM MOBEPXHOCTH . . « v+ v v v v e v e e e e e e e e e e e e e e e e 112
ITopsimoK ITOBEPXHOCTEM 3aHA€T MEePEBO CIIOEB . . . . v v v v v v e v e e e e e e e 112
BBEIXODEL . . . . . . o e e e e e e e e e e e e e e e e 113
BepTUKamBHBIM MACIITAO . . . . . + v v v v v e et e e e e e e e e e e e e e e e e 113
HecKONMBbKO pa3pe30B 3@ OOUH TPOTOH . . . & v & v v v v v v e et e e e e e e e e e e 114
LIBeT mMOMoC: CIPAaBOYHUK TITTACTOB .« . + v v v v v v e e e e e e e e e e e e e e e e e 114
ATPUOYTHI BRIXOOHBIX CIHOEB . . . & 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 115
[MTapaMeTPBI . . . . . . . . o o e e e e e e e e e e e e e e e e e e e e e 116
Kak mompo0OBaTE HA JTIEMO . . . . v« v v v v e e e e e e e e e e e e e e e e e e 117
CBsa3b ¢ QGIS . . . . e 117
4.02 CkBaxXXMHLI Ha pa3pe3e (MOOEb OVPEHMST) . . . . &+ v v v v v v e e e e e e e e e e e 117
MoOZEemnmb OYPEHEST . .+« 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 117
HaKIOHHBIE CKBAZKHIHBL . . . .« + « v v v v v v e e e e e e e e e e e e e e e e e e 118
CKBAXXMHEI 063 MHTEPBATOB . . . . . & v v v e e e et e e e e e e e e e e e 118
Korpa yCThsl 1 MHTEDPBAEL HE CXOOATCST . . .« « o« v v v e e e e e e e e e e e e e e 118
TEPHIUMEBIM YUTATEIID . . . « « 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 118
[TaKeTHOCTD ¥ COBMEIIEHME . . . . « © v« v v e e e e e et e e e e e e e e e e e 119
PackpacKa M JIETEHOA . . . . « 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 119
OOpe3Ka IO YEPTEKY M PAMEKE . . . & & v v v v e v e e e e et e e e e e e e e 119
IIBET KOJIOHOK: CIPABOYHUK IIJTACTOB . . . « v & v v v v e v e e e e e e e e e e e e 119
TTAapPaMETPBI . . . v v v o e o et e e e e e e e e e e e e e e e e e e e e e e e 120
PackpacKa IO COOEPIKAHMIO . . . v « v v v v v v e e e e e e e e e e e e e e e e e 120
4.03 CoCTaB IIJIACTA HA PA3PE3BE . . + 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 120
OBA PEIRIMA . .« 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 e e e 121
[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 e 121
OmnpeneneHue pa3pe3a U OOIIHe MAPAMETPBI . . . . . v« v v v v e e e e e e e e e e e e 121
ManudecT MOOeTr BMECTO CHMCKA CITOEB . . . . v « © v v v v e e e e e e e e e e e e 122
4.04 TlepecedeHUE IIOBEPXHOCTEM C PA3PE3OM . . . + « v v v v v v e e e e e e e e e e e e 124
[MTapaMeTPBL . . . . . . . . o o e e e e e e e e e e e e e e e e e e e 124
4.05 TlepecedeHne BEKTOPOB C PA3PE30OM . . . v & v v v v v e et e e e e e e e e e e 124
TTAaPaAMETPBI . . . v . v 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 125
VMS ¥ CTUID UCXOMHOTO CIIOST + + v v v v v v v e e e e e et e e e e e e e e e e e 126
OOpe3Ka Mo penbedy U JIMHUM HU3A . . . .« + « « v v v e e et e e e e e e e e e e e 126
ATPUOYTHI OOBEKTOB HA PA3BPE3E . & v v v v v v v v e e et e e e e e e e e e e 126
4.06 ITepecedenne TIN C Pa3pe30OM . . . . . . . v v v i v v e it e e e e e e e e e e 127
[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 127
[1emOYKY ¥ 3aMKHYTHIE CEUECHUST . . . . « « v v v v v v e e e e e e e e e e e e e e 128
4.07 TTpoeKIHs OOBEKTOB HA PA3PES . .+ & v v v v v v e e e et e e e e e e e e e e e 129
Bce pa3pesnl OIIPEAETIEHMS . . .« 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 129
UMS U CTUJIb HCXOOHOTO 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 e 129
4.08 COpOEHHPOBATE C PA3PE3A . « + « « v v v v e e e e e e e e e e e e e e e e e e e 130
OOpaTHBIM XO/I: MPaBKa KOHTAKTA HA PA3PE3E . . . & v v v v o vt e e e e e e e 130
PackoIl: BCE BOPTA CPABY . & 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 130
4.09 Pa3BEpTKA CTEHKM CTBOMA (0€TA) . . . . . . . v v v i i i e et e e e e e e e e e e 130
4.10 Ipumep Ong pa3pe3a (MEMO) . . . . . . v v v v e i e e e e e e e e e e e e e e 131
CKBaXXWHEI C MHTEPBATIAMHU OMPOOOBAHMST . . . . . . &+ v« v ot e v e e e e e e e e 131
Crom IeMO M X QTPUOVTBL . . .+ v v v v v v e et e e e e e e e e e e e e e e 132
TTAapaMETPBI . . . . v v 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 133
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* Pa3pes - nocTpoeHuE re0JIOTUUYECKUX Pa3pPe30B.

* 'eonoruuyeckasi Mmoaenb (0eTa) - COTTaCOBAaHHOCTD ITAYKHU IIJIACTOB U YUeOHBLINM NPUMED pas-
pe3a.

* 'mpgpoiorusi pex - CTBOPH, KPHUBEIE PAaCXOO0B U 3aTOIJIEHUE.

* @®paKTaJIbLHBIH AHA/IU3 - PA3MEPHOCTH [TOBEPXHOCTEM, MaCOK U JTUHUI.

* O0OMeH DaHHBIMH - YTeHUe 1 3anuch LandXML.

HeckobKO TEPMUHOB, KOTOPHIE BCTPEYAIOTCS Hajee. BapuorpamMma OIMCHIBAET, HACKOJIBKO CHITh-
Hee Pa3IMYaloTCs 3HAaYEeHUS C POCTOM PACCTOSTHUS MeXKOy ToukaMmu. CHUIII - YpOBEHb, Ha KOTOPHIH
OHAa BHIXOOUT (O/IM30K K OUCHEePCUH OaHHBX). HarreT (0T aHriI. nugget, «addekT camopogka») - CKa-
YOK BapHOrpaMMBEbI Y HYyJId, TO €CThb pa36poc Ha CKOJIb yronHo MaJIbIX PAaCCTOAHUAX, B]:I3B8.HHBII:I n3-
MEPUTEJIbHLIM IITYMOM M MHKPOU3MEHYUBOCTEIO. Jlajiee 1o TEKCTY - IIPOCTO «HATTeT>».

YcranoBKa u PacCIIoIo2KeHHue

OcHoBHOM c11ocob - u3 odurmansaOro peno3utopus QGIS. OTkpoiiTe Mogynu — YpaBieHUe U yCTa-
HOBKa Mopmyniel — BKJamka «Bce», B moucke Habepute «Isoliner», BeIOepuUTe MJIaTuH U HAXKMUTE
«YcranoButTh». Ilpu ycranoBke u3 perno3utopus QGIS caMm coobIaeT 0 BHEIXOOE HOBBIX BEPCUH U
OOHOBJISIET NIJIaTMH 10 KHOIIKE.

AnbTepHaATHUBHEBIH c11oco0 - u3 ZIP-daiina. Mogynu — YopaBiieHue U yCTaHOBKa MofAyJjel — YcraHo-
BUTB U3 ZIP. 3T0 ymoOHO st o¢hIaliH-yCTaHOBKY U ITPEOPETU3HEIX COOPOK.

ITocrie yCTaHOBKY MHCTPYMEHTHI IOSIBJIAIOTCSA B maHenu «O6paboTka», y mpoBavmepa «Isoliner», Te-
MU XKe ceMblo rpynmnamu. PaboratoT ouu B QGIS 3.16 1 HoBee. Huuero goycraHaBIuBaTh He HYXKHO,
BCE cuuUTaeTCs IITaTHEIMU cpefacTBamMu QGIS.

OOHOBJ/ICHHE

[Tpu ycranoBke u3 peno3utopusa QGIS nmoka3riBaeT yBeqoMJIeHUE 0 JOCTYIIHOM HOBOU BEPCHUM - 3Ha-
YOK B CTPOKE COCTOSTHMS M CIIMCOK BO BKJIagke «OOHOBIsIEMbIE» MeHeIxkepa Moayneii. OGHOBIeHUE
BBITIOJTHSIETCS OOHOM KHONKOM. IIpu ycraHoBKe U3 ZIP HOBasi BepCUs CTAaBUTCS TeM K€ IIyTEM, IO-
BEPX CTapou.



[InaruH KOPPEKTHO Mepe3arpykaeTcs «Ha leTy», nepe3anyck QGIS He TpebyeTcs. [Tocne o6HOBIIE-
HHUS UHCTPYMEHTHI Cpa3y OOCTYIIHEI B ITIaHEIIH.

CopaBKa H 00IIIHEe 3JIEeMEHThI JHa/Iora

B mmanore kaXxporo MHCTpyMeHTa eCcTh KHoIlKa CIipaBKa, OTKpEIBaromasa 3T1o pykoBoncTtso (PDF B
KOMIIJIEKTe TJIarvHa). [IpaBas maHesb guajora IIoKa3kliBaeT KPaTKYIO CIPaBKy II0 UHCTPYMEHTY, a
IMoACKa3Ka K II0JIIO IT0SBJIEeTCS IPY HaBeeHUM Ha Hero. PYKOBOACTBO U CBeeHUS O BEPCUU OOCTYII-
HBI ¥ 6€3 OTKPHITHUS UHCTPyMeHTa. B meHio Momynu ecth moameHio Isoliner, B HéEM cTosiT KapTa
m10THOCTH, ITomocHoBa, O mjJaruHe C BepcHuel, CChUIKaAMU, UCTOPUEN M3MEHEHUU U PYKOBO[-
ctBOoM, A3bIK 1 2KypHaJl.

A3bIK HHTEpP(dEeca U CIpaBKH

A3vIK nHTEPdetica u I3bIK CITPAaBKU BEIOUPAIOTCS OTOEJIbHO, B OKHe Momyiau — Isoliner - A3bIK. To
Ke OKHO OTKpHIBAeT KHONKa ¢ OyKBaMu «A» u «f» Ha rmaHesm HHCTPyMeHTOB Isoliner. K natepdeiicy
OTHOCSTCS MEHIO, Ha3BaHUS MHCTPYMEHTOB U IIOAIINCH II0JIeH, a K CIIpaBKe IIpaBas IIaHeJlb Iuasora,
nopcka3ku nojieit u pykosonctBo PDF. Tak MOKHO nepkaTh aHruiickuit uurepderic QGIS u uuraTh
CIIpaBKy O-PYCCKHU, U Ha0OOPOT.

YV Kaxmoro u3 OBYX SA3LIKOB Tpu 3HaueHusd: Kak B QGIS, Pycckuii 1 English. ITo ymonmuauuio o6a
unyT 3a 13elkoM QGIS, kak u pansine. Ha3BaHUA A3LIKOB B CIIMCKE HAalMCaHEL HA CAMUX 9TUX SI3BIKAX,
II03TOMY CBOM SI3BIK HAaXOOUTCS, MaKe eCIU OKHO OTKPBIJIOCh Ha HE3HAKOMOM.

MeH10 ¥ Ha3BaHUS MHCTPYMEHTOB B IaHenu OOpaboTKU IlepecTpauBaloTCs cpa3y II0C/ie HaxXKaTus
OK, nepesanyckatk QGIS He HykHO. CIIpaBKa CMEHUTCS IIPHU CIIEOYIOIIEM OTKPHITUN NHCTPYMEHTA.

Kanan pacTpa BO BceX MHCTPYMEHTaxX BHIOMPAaEeTCs BBHINAAIOIIUM CIUCKOM C MMEeHaMHU KaHaloB. Y
MHOTOKAHAaJILHOTO I'PHIa IIJIaCTa B HEM CTOSIT «KPOBJISI», «IIOMOIIBAa» ¥ MMEHA CJII0EB IIapaMeTpoB.

Bce HHCTPYMEHTBI

Huxke Bech cocTaB IMpoBaiiepa, KakK OH CTOUT B IaHenu OdopadoTKka.

1. I'pua ¥ K30/ IMHUHA

.01 2D Kriging (Touku — pacTp)

.02 MuHMManbHas KpUBU3HA (TOYKH — PacTp)

.03 MBA: mynbTHCeTOUHBIE B-crilaliHbl (TOYKH — pPacTp)
.04 I30nmuHUM U3 pacTpa

.05 JlekmacTepusanus (Beca)

.06 BapuorpamMmma (3KcriepuMeHTaIbHA)

.07 BapuorpaMmMHasa KapTa (aHU30TPOIN)

.08 Kpocc-Banupganus BapuorpaMMEL

.09 Kpocc-Banupauusa metona (LOO)

.10 IIpumep cKkBaxXuH (ZeMo)

.11 ITpumep reodpusnyeckux npodunei (meMo)

.12 Bpe3ka nonpo6HOi TOBEPXHOCTH B PETHMOHAJILHYIO

1
1
1
1
1
1
1
1
1
1
1
1

2. Tonmorpadus

.01 3arpy3ka LIMP 1o pamke

.02 3arpy3kKa TOIIOOCHOBHI 110 paMKe
.03 Topo2Raster (penved 13 BeKTOPOB)
.04 TTonroToBKa penbeda

.05 CToK 1 akkymynsauusa (D8)

.06 PeuHas ceThb

.07 baccelHb ¥ Bomopa3enbl

.08 YKIJIOH ¥ 9KCHO3ULINSA

.09 BepIIUHEL 1 STMBI

L]
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.10 [Temo-penbed

.15 OTYET 10 CTBOPY

.16 Bomoc6Oop. JIunuu 1 KOHTYPH (KaHaBhl, KapPhePHI)
.17 OT4YET 110 TOTOBOMY BOmOCOGOpy

.18 Hacrhinmu 1 BeieMKU (00BEMBI PaboT)

.19 KargupmaTsl 6pOBOK U ITOMOIIB

.20 BpoBKY U MOOOIIBH B paboTy

.21 Ilpumep Kapbepa (memo)

.22 IIpodunupoBaHue 0TKOCOB

.23 JIUHUU CTOKA OT TOYEK, TUHUU U KOHTYPOB
.24 Custue moctoB c IIMP

2. Tonmorpadmusi: tTMarHOCTHUKA U IIpaBKa

* 2.11 Pa3nmenuTh TOPUI30OHTAIH OISl IIPOBEPKU

* 2.12 HeBsi3Ka ropusoHTaneu npotus LIMP

e 2.13 [luarHoCcTUKa Teppacurra LIMP

* 2.14 CHATHE CTyIleHeH (CrilaXX¥UBaHMe C OTPaHUYEeHUEM)

3. JomoJIHUTEIbHbIE HHCTPYMEHTEI aHa/In3a

3.
.02 Kpurunr c BHemHuM ngperigom (External Drift)

.03 KapTa BepOSITHOCTH IIPEBHIIIEHU S

.04 'mapaBnnyecKull TpagueHT U HallpaBJIeHHeEe ITOTOKa
.05 YenbHBIM pacxof (3akoH [lapcu)

.06 "'ayccoBa cumynsanus (SGS)

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

.08 IIpumep nons nnoTHOCTHU (OeMo)

wwwwwwuw

01 KaTeropuanbHBIU UHOAUKATOPHEIN KPUTUHT

4. Pa3pe3

R R LR T T T T T U~ S S

.01 Pa3pes o nuHUMN

.02 CKBaXXMHHI Ha pa3pe3e (Momesb OypeHus)
.03 CocTas mjiacTa Ha pa3pese

.04 [TlepeceuyeHune MOBEPXHOCTEH C pa3pe3oM
.05 [lepecedyeHune BEKTOPOB C pa3pe3oM

.06 ITepeceuenne TIN c pa3pe3om

.07 IIpoekius o6OBEKTOB Ha pa3pes

.08 Cripoe1iupoBaTh C pa3pes3a

.09 Pa3BépTKa CcTeHKU CcTBOJIa (6eTa)

.10 [Tpumep Oy pa3pesa (memo)

.11 O6pa3el] cupaBOYHUKA IIJIAaCTOB

.12 DIeMeHTHI 3aJieTaHus 10 CleAy BhIXoma
.13 CopiepaKaHusI 110 IIJIaCTY B YCTBSIX

5. T'eosrorudyeckasi Mmonejab (0era)

[, BN G, RS, B, IO, B |

.01 CorJTacoBaHHOCTD MAYKH IIJIACTOB

.02 IIpumep pa3pesa (gemo)

.03 C6opKa mauku oT peibeda

.04 Koppekiius MavyKy M0 CTaTUCTHKE MOIIHOCTEMH
.05 Manudect Mmogenu

.06 CKJTaZl9aTOCTh TOBEPXHOCTHU

6. I'mgponorus pex

6.
6.
6.
6.

01 CTBOPHI ¥ KPUBBEIE PACXOMOOB
02 IToTUTOH 3aTOMNJIEHUS

03 UMmopT TabIuil CTBOPOB

04 ITpumMmep peku (Oemo)
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7. PpakTaJIbHBIA aHAIHA3

* 7.01 ®paKTajabHas Pa3MeEpPHOCTh

* 7.02 Box-counting macku

e 7.03 Pa3MepHOCTDb IMHUUA U TPAHUI]

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

8. O0OMeH maHHLIMHA

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

9. CoBHKEeHHus

* 9.01 Hak/oHHB ¥ KpUBH3HA I10 OCEaHUSIM
* 9.02 'opusoHTabHLIE HedhopMalliu
* 9.03 [Ipumep MynbOH (HEMO)

Bcezo uncmpymenmos: 78

BBICTPBIM CTAPT

WHCTPYMEHTOB B IIJTaTMHE MHOTO, ¥ BHIOMpPATh U3 OOIIETr0 CIHUCKA TSAXKEeI0. ITOT pa3fesl YCTPOeH
WHaue - He [10 MHCTPYMEHTaM, a 110 3afadyaM. HaiiguTe Ty, 4TO IMoXozXkKa Ha Ballly, ¥ UOUTeE IO L1aram,
OCTaJIbHOE MOJKHO HE YUTAaTh.

O61J1ee IIPAaBUJIO OOHO - HHCTPYMEHTBI He JOraabIBalOTCs, OHH CIIPAIIIUBAIOT U NOKJIaAbIBAIOT.
ITouyTy KaxXabLIi TUIIET B ZKYPHAaJI, YTO UMEHHO OH DPEeIInJI, ¥ ITI049YeMy IIOJIYYUJIOCh CTOJIEKO 06'BeKTOB,
a He MHa4ve. }KypHan CTOUT OTKPHBIBATH BCerna, 0CcoOeHHO B II€PBLEIE PA3HI. TaM OOBLIYHO M JI€XKUT
OTBET Ha BOIIPOC «IIOYEMY BEIIIJIO HE TO>».

ECTh CKBaiXKHHBI, HYZ2KEeH PacCTp U U30/IHHHUHA

Camas yacTas 3afjla4ya ¥ camMasi CTapas - TOYKH C 3aMepaM¥ MPEeBPaTUTh B IOBEPXHOCTD. [IOCTaTOYHO
OBYX UHCTPYMEHTOB.

1.01 2D Kriging cTpouTt pacTtp mo toukaM. OpaguHapHbBI# KPUTUHT OLIEeHMBAET 3HadYeHUEe B S4Uel-
Ke KakK B3BelIeHHOe cpefHee OIMXKaMNIINX 3aMepPOB, IPUYEM Beca OH He BBHIIYMHIBAET, @ BHIBOIUT
M3 TOTO, KaK OBICTPO 3HAYEHUS PACXOMSITCSI C PacCTOsHMEM. 3amaTh HaMo IToJie 3HAaYeHUS U TPU
napaMeTpa Mopenu. Paguyc - masnbllle HEro 3aMephl yKe HU 0 4éM He roBopsaT. Ilopor - oOmiumii
pazbpoc. Harrer - pa30bpoc, ocTalomuiicad Ha HYJIEBOM PAacCCTOSHUM, IIOTPEIIHOCTh 3aMepa IIJIIOC
M3MEeHYHUBOCTh MeJlbue Inara ceTu. A4eiiky 6epuTe IPUMEPHO B YeTBEPTh-IATYIO YacTh CPeOHEro
paccTosTHUSA MeXOy CKBaKMHaMHu. Menbye He JOOaBUT TOYHOCTH, @ CHUTATHCSA OyHeT JOJbIIIe.

BmecTe ¢ mOBEPXHOCTHIO MHCTPYMEHT BHIAAET KapTy OIMIMOKH KPUT'HHTA, U CMOTPETh €€ Hafl0 BCe-
roa. CaMa MOBEPXHOCTH BHITJISOUT OOWHAKOBO IJIaIKO U TaM, I'le CKBaXXMH MHOT0, ¥ TaM, I'ie Pe3yJib-
TaT OEepKUTCSA Ha OOHOM [AJIEKOM 3aMepe. Pa3HUIly MeXOy STUMU OBYMS CIIydasMHU IIOKa3bIBaeT
TOJIPKO KapTa OIIUOKY.

1.04 U30/1MHMHU U3 pacTpa IIpeBpaIlaeT IO0BEPXHOCTh B TOPU3OHTAJIM C IOANUCSIMHU, a ITPHU Hamoo-
HOCTU U B IIOJIMTOHBI AMana3oHoB. CeueHue 3a0aéTCs YUCIIOM WU miaroM. [ns penbeda TaMm ke
ecTb ¢dnaxkok Tonorpadpryeckux nopnucer. OHM Pa3BOpPavUBaIOTCA TakK, YTOOB BEPX CMOTpPEN Ha
BBICOKYIO CTOPOHY.

IMTorrpo6oBaTh MOXKHO 1 6e3 cBouX gaHHBIX. 1.10 IIpuMep cKBazKuH (IeMo0) BLIIAET TOTOBLIM HaGop
TOYEK C PeaJIUCTUUYHOMN IIPOCTPAHCTBEHHOMN CTPYKTYPOHU.

HansbIine, Korga ﬂOTpEﬁyeTCﬂ 00O0CHOBaHHeE. HapaMeTpLI MOIOeIxl MOXKHO He HOJI6I/IpaTB Ha rias.
1.06 Bapnorpamma CTPOHUT UX II0 CaMUM OAaHHBIM U PDUCYET Fpa(l)I/IK, Ha KOTOPOM BHUOHO, €CTh JIN

11



B DAHHBLIX TPOCTPAHCTBEHHAs CBs3b BO0OIIEe. Eciy 9KCciepuMeHTaTbHEIE TOYKH JIOXKATCSA OeCcropsi-
IOYHO, HUKAKOM MeTof eé He co3macT. 1.07 BapuorpamMMHasi KapTa II0Ka3blBaeT aHU30TPOIIHIO
- KOrga CXOoOCTBO TAHETCA BOOJIb OOHOI'O HalIPpaBJIEHUWA CHUJIbBHEE, 4YeM nonepéK, " 3TO HAaOO Y4YeCTh.
1.09 Kpocc-Banmunanus meroaa (LOO) youpaeT KaxOyl0 CKBaXKUHY 110 0Yepeau, Ipefacka3biBaeT
3HaQUeHUe 110 OCTAJILHLIM U BRIBOJUT PACXOKAEHME YUCJIOM - IPSIMOM OTBET Ha BOIIPOC, HACKOIBKO
MOJKHO BEPUTH KapTe. YOauHBIH HaOop mapaMeTpoB coxpaHsaeTcs npoduieM, 4TOOL He HabupaTh
€ro 3aHOBO.

ECTh OTKpBITasi MECTHOCTh, Hy2keH pejibed U TOIIOOCHOBA

CBoux CHEMOK HET, a KapTa HyXHa - ClIydyall paHHUN U caMbIil 4YacThI. Bcé 6epEeTcst M3 OTKPHITHIX
HCTOYHUKOB IpsiMo B QGIS, 6e3 pyyHOro CKauuBaHUS apPXUBOB.

2.01 3arpy3ka IIMP nmo paMke Ka4daeT BEICOTH II0 3agaHHOMY oxBaTry - Copernicus GLO-30 u
OpYyTHe OTKPHITEIE HAOOPHL. [IpUXOOUT pacTp B MeTpax, yKe IIPUBEOEHHHBIN K METPUYECKOM CUCTEME
KoopouHaT. TpuanaTsh METPOB A4Yeiku - 3To MaciuTab mopsaaka 1:25000: X0JIMEL, TOTUHEL ¥ BOOOpPa3-
OeJibl YUTalTCs, a 6poBKa Kaphepa WK DOPoXKHasd HACHIIb - HeT. [IoHMMaTh 9T0 Hafio cpa3y, nHaue
OT pe3ynbTaTa XKIOYT HEBO3MOXKHOTIO.

2.02 3arpy3ka TONOOCHOBBI IIO0 paMKe OepéT Mo TOU Ke paMKe BEKTOPHYI0 OOCTaHOBKY W3
OpenStreetMap: BogHBIE IIJIOMIAON, PEKU, OOPOTH, 3MaHus, 1ec. BomHble 00BEKTH IIPUXOOST IIOIH-
TOHaMU, BKJII0O4Yas COCTaBHEIE - 03€P0 C OCTPOBOM OCTAETCS 03€pPOM C BHYTPEHHUM KOJIBIIOM, a He
CIJIOLIHBIM HOJIUTOHOM. DTO TOT CJIOM, KOTOPHIA Hasbllle TOOAETCS B MHTEPIOSINI0 YPE30M BOTHI,
ecnu MoHagoOuTCs MepPecUYnTHBaTh perbed.

CkauanHasi LIMP nouTu Bcerpma tpebyeT nHcTpyMeHTa 2.04 IToaroroBka penbeda. B oTKpPHITHIX
Habopax BCTPeYalTCs IMYCTOTHI, IIIYM U JIOKaJIbHEIE SIMBI, KOTOPHIX B IPUPOJie HET. 3al0JIHEHUE T10-
HUXKeHUM 30ech 00s13aTeibHO, 6€3 HEero CTOK He CUHMTAETCs BOBCE, BOOA YTHIKAETCS B IEPBYIO XKe
ToXHYI0 AMy. [locne mogroToBku paboTaioT TpU MHCTPyMeHTa nompsan. 2.05 CTOK B aKKyMYyJIsi-
ITUsI Ja€T HallpaBlIeHUs ¥ HakomneHue. 2.06 PeuHast ceThb IIpeBpalliaeT HAaKOMNJIEHNUE B IMHUY Tallb-
BEroB ¢ nopsagkamu. 2.07 BacceMHbI M BOOOpa3aesibl PeXeT TEPPUTOPUIO Ha BOOOCOOPHI.

2.09 BepuiuHbI H sIMbI HaXOOUT XapaKTepPHEIE TOYKU penbeda - Te caMble OTMETKY, KOTOPHIE Ha
OyMazkHO# KapTe NOLIUCHBAIOT YKCcIoM. BmecTe ¢ TanbBeraMu u3 2.06 oHU 06pa3yioT CKeIeT MeCT-
HOCTY, KOTOPBIM IIOTOM MOXKHO nofaTth B 2.03 u mepecuuTarts penbed yKe C y4€TOM T'HOPOJIOTUH.

M 3mech riIaBHBIHM IIar, paJgd KOTOPOTro BCE mpeabiayinee u gexaaock. CkavanHas IIMP rum-
pOIOTrUYeCKU HEBEPHA. B Hell eCTh TOXKHEBIE IMBI, DEKHW MeCTaMU TeKYT B I'OPY, a 03épa UMeI0T yKJIOH.
HcnpaBnsaTh 3T0 punabTpaMu 6€CCMBICIIEHHO - 3alI0JTHEHUE TTOHUXKEHUH YCTPaHAET CJIEICTBUE, HO HE
npuyuHy. [IpaBUNLHLIN IYTh OPYro# - cobpaTh U3 CKaYaHHOT'O pPacTpa CKeJIeT MECTHOCTH U Iepe-
CUYHUTATh NMOBEPXHOCTHh 3aHOBO C YYETOM TOT'O, YTO MHI IPO HEE y3HAIIH.

Bcé, uTo mobOrITO Ha mpembimyIux marax, ugeT B 2.03 Topo2Raster kaxmoe cBoUM BXogoM. ['opu-
3oHTanu u3 1.04 - xXEécTKUMU y37aMu. To4yku BEICOT U3 2.09 - ToXKe KECTKUMU, U C BecoM OoIblile
e[OVHUIE, eCJI XOTUTe, YTOOH BePIIMHEI IIepeBellInBany BEPIINHEL TOPU30HTalle! B 00111ell suelike.
TansBeru us 2.06 - IpuHyXKIOeHNEM TafleHNsI BHU3 10 TEUEHHIO, II09TOMY PEKM Ha HOBOM penbede
TapaHTUPOBAHHO TEKYT BHU3. BomHble momuroHsl u3 2.02 - ype3oMm BOOEL, UM 03€pa JIOKATCS IIIOC-
KOCTBIO, @ He C YKJIOHOM. Ha BEIXOfie IOJIy4aeTCsl THAPOIOTHYECKH KOPPEKTHHIH peibed, gero
CKaYaHHBIM pacTp caM 110 cebe He JaérT.

Hzonubaun u3 1.04 Hy>KHBI B 9TOH II€IIOYKe OBAXK[BI, CIIePBa KaK CII0CO0 ITIOCMOTPETh Ha MECTHOCTD,
IIOTOM KakK BXOI B mepecuéT. Ceuenue 6GepuTe Mo MaciTady ¥ XapaKTepy MEeCTHOCTH - Ha PaBHUHE
IISITh METPOB, B rOpax ABaAlaTh MSATh. [[Mama30H BEICOT MHCTPYMEHT IIOACKaXKeT B XKypHane. CIuIi-
KOM YacCToe CedYeHHe 37IeCh TOJILKO BpeauT. OHO IIepEeHEeCET B HOBLIM pesibed IITyM UCXOTHOTO PacTpa,
pagu ycTpaHeHHus KOTOporo paboTa ¥ HaYWHAJIACh.

Crano mydille Wid IPOCTO MHAUe, ITI0OKAa3bIBAIOT Te XKe OBa UHCTPYMEHTAa, UYTO U B CJIEOYIOIIeM clie-
Hapuy, - 2.12 HeBsi3Ka ropusontajaed nporuB IIMP u 2.13 [IHuarHOCTHKA TeppacHHra. A
2.05 CToK 1o HOBOMY penbedy OOIKeH aTh PeKu 6e3 pa3phIiBOB U 0e3 JIOKHBIX 03€D, ¥ 3TO caMas
HarnaggHas 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.

3mecs paboTtaet 2.03 Topo2Raster - MynbTHCceTOYHasd MHTEPHOJsAus mo MmotuBam ANUDEM. I'mas-
HO€ OTJIN4YMEe OT KPDUT'YMHI'a B TOM, 9YTO Yy KaXK[0TI'O THUIIa BXOOa CBOs POJIb. FOpI/ISOHTaT[I/I 1 TOYKHU BBICOT
OaloT JKECTKUe Y3JIbl, TaM OTMeTKa IIPUKOoJioTa. TajnbBeru 3amaloT NpUHYXKAeHUe NafeHusT BHU3 110
Te4YeHMIo, T09TOMY PEKM Ha IIOCTPOEHHOM penbede He TeKYyT B ropy. OOpEIBE paboTaloT 6aphepom,
BIOJIb HUX Ilepellaj He pa3Ma3bIBaeTCs CrilakKUBaHUEM. Ype3 BOIH KJIagET 03€pa IIJIOCKOCTHI0 UIIN
HaKJIOHSAET BOOJb PycCa.

f4elKy 3aaBaiiTe SBHO, MHA4Ye YMOTYaHUE MOXKET 0Ka3aThCs TPy0dee TOTo, YTO BH XOTUTE YBUMETE.
3To mepBasd U3 PaAcCIPOCTPAHEHHKBIX OMTMO0OK. Ha KMITOMETPOBOM yYaCTKE aBTOMAaTUYECKUHN pa3Mep
OAéT TPUALATUMETPOBYIO STYEHMKY, U YCTYII B CEMb METPOB B TAKOM CETKE IIPOCTO HE CYIIEeCTBYET.
HUracTpyMeHT 00 9TOM IIpenynpeXkpaaeT B XKypHase, HO JIydllle 3afaTh cpasy.

I[TpoBepsAThL pe3ynbTaT Hafjo He Ha rj1as. 2.11 Pa3meIuTh TOPH30HTAIHN AJISI MPOBEPKH OTKJIaAH-
BaeT YacTh MuHui, 2.12 HeBsi3Ka ropu3oHTasiei npotus LIMP mepsieT, HaCKOJIbKO ITOCTPOEHHAsT
IIOBEPXHOCTH Pa30IIach C OTJIOKEHHBIMHU. DTO TOT Ke IIPUEM, UTO KPOCC-Balugalus B KPUTUHTE,
U OH OTBedaeT Ha TOT ke Bonpoc. OtaensHo ecTh 2.13 [ImarHoCTUKa TeppacHHra - UIleT Xapak-
TepHBEIU medheKT MHTEPIONSAINN 10 TOPU30HTANAM, KOTr[a MOBEPXHOCTh BCTAET CTYIEHIMHU BOOJb
HWCXOOHBIX NMuHWY, 1 2.14 ero yCcTpaHseT.

EcTs m10oTHAsA C'BéMKa, HY2XKHbI ﬁpOBKI/I H IIOJO0IIIBbI

Crnémka c BITJIA unu 1a3epHOT0 CKAHUPOBAHUS NAET penbed, IOe YCTYIE BUOHE, HO He oludpoBa-
HBI. O poBEIBaTh UX BPYYHYIO - HOJTO, U Isoliner ymeeT HaXxOOUTh UX CaM.

Mexanuka B 2.19 KanoumaTsl OPOBOK M IIOJOINB Takas. [[pu3Hak u3noMa 3TO He YKIIOH, a CKO-
POCTh ero u3MeHeHHusi. Ha poBHOM OTKOCe, Jaxe OTBECHOM, YKJIOH IIOCTOSHEH U IMPU3HaK Mall.
Benuk oH TaM, r'Ie YKJIOH MEHSIETCS, TO €CTh Ha camMoi OPOBKe M Ha caMoU IofoIlBe. 3HAaK KPUBU3-
HBI JeIUT HaWdeHHbIe JIMHUY Ha OPOBKU U IIOMOIIBE aBTOMAaTHUYECKH.

[IBa mapameTpa 37ieCh HeOUYeBUIHH. Ba3a 3aMepa - MONyIIHPUHA OKHA, B KOTOPOM MepsieTcs Iie-
pemnap monepék muHWH. Ilepemnan B aTpubyTe drop CYUTAETCS UMEHHO B HEH, TO3TOMY V IEeCATUMET-
poBOTO ycTyma mpu 6a3e B TPU SUYEWKU OH MOKaXeT TPU MEeTpa, a He JecsaThb. baly 3amaBaiTe 10
IIUPHUHE OTKOCA B g4eikax. OTceduka mo mepemnany - GUIbTP MIyMa, HO HE KPUTEPUH 3HAYUMO-
ctu. ®opManpHOr0o NpuU3Haka OPOBKM He CYIIECTBYET, M PelaTh, YTO CUUTATh YCTYIOM, OCTAETCS
yenoBeKy. [I09TOMy MHCTPYMEHT HapO4YHO OTHAET OoJbille HyKHOTO. Yucna ajias orbopa OH KiIameT
B aTpuOyTH, a TPOLIEHTUIN Tepernaa medyaTaeT B XypHaJl, W Oajbllle Bh OBUTaeTe QUILTP CII0s,
THISAAS Ha KapTy, HUYEero He TTepecyYuThIBas.

Ianbire 2.20 BpoBKH U HMOOOIIBLI B Pa0OTy CHUMaeT OTMETKH C pejbeda u codupaeT QOpPMEHI.
ITaphl OHa ompemesnsieT CIIyCKOM II0 CKJIOHY, a He ITo 6;1m30cTu. Boma ¢ 6pOBKYM CKaThIBAETCSI POBHO
K €€ IIO[IOIIBE, a Ha KPUBOM OOPTY C y3KHUMHU GepMaMu OIuUzKaIIas 10 PacCTOSTHUIO TIOOOIIBA YacTO
MIPUHAIJIEKUT coceHeMy ycTymy. dopMa mojiydaeTcs M3 OOHOM ITOMOIIBE M HECKOJIBKUX OPOBOK
IIpU Hel, IOTOMY YTO TPAaCCUPOBKA PeXeT MINHHYI0 OPOBKY Ha KyCKH, HO CIIyCKaIOTCS BCe KYyCKU K
OIOHOM M TOM XKe momoIliBe. HemapHble TUHUY He IIPOIAgaloT, OHU YXOMSAT B OTOENbHEIN CIIOH, The B
aTpubyTe 3amucaHa IPUYMHA - COYCK He JOIIEN H0 HOMOIIBLI MJTH PA30IIENCS 10 PAa3HEIM HOOOIIBAM.

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

Ectb Kapbeép B TOIIOIIVIaHEe, HO FOpH3OHTaHeﬁ BHYTPH HET

Cnyyaii, KOTOPBIM BBITTISAUT Oe3HaAOEXKHBIM, ITOKa He pa3obparbcs. [1o HOpMaATUBY TOPU3OHTAIIU
BHYTPHU IJIOMIaAHBIX KAPhEPOB, BELIEMOK, HACHIIIEN ¥ OTBAJIOB HE OMUCHIBAIOTCS - COTIaCyeTCs TOJIb-
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KO BHEIITHUYM KOHTYP. 3HAYUT peibed 10 TaKOMYy IJIaHy UMEeT OBIPY POBHO TaM, I'Ie BeIpaboTKa, U
3aml0JTHUTh €€ HeueM, KpoMe OPOBOK U MOMOIIIB.

3arso3gKa B TOM, 4YTO Yy JIMHUY OTKOCa B YepTeke HeT OTMeTOK. Ho oHM eCTh y TOpU30HTasnel, Ko-
TOpPEIE K 9TUM JIMHUSAM IPUMEIKAIOT, - HOPMAaTHUB TPeOyeT MOBOOUTEL UX [0 JIMHUK OIMKCAHUS 00heKTa
y310BBIMU TOUKaMmu. 2.22 IIpodHuIupoBaHHe 0TKOCOB COOMPaeT 3T TOUKU 1 BOCCTAaHABIMBAET IO
HUM Opo¢HIb BCeH JIMHUK, TAK YTO OTMETKa BHEIXOOUT IMePEeMEeHHOM, U3 CaMHUX JaHHBIX, a He OOHUM
YKCJIOM Ha BeCh 00OBHEKT.

Haneire 2.20, HO yxke 06e3 IIMP. Korga y TUHUN €CTh CBOM OTMETKH, CITYCK II0 CKJIOHY HEe HYXKEH,
IMOOOIIBOYM CUMUTAETCS OnMuzKaMimas TUHUS HUXKe OPOBKU. ITO BAaXKHO, ITIOTOMY YTO MHA4Ye PacCyxkK-
OeHHe 3aMBIKAaeTCsI B KPYT - UYTOOHI IIOCTPOUTH penbed, HyKHEBI Hapkl, a OJjIs Iap CIyCKOM HYXKeH
penbed, KOTOPOTO eIllé HeT.

3ameikaeT 2.03. 'opusoHTanmu UAYT KaK 0OBIYHO, a ()OPMEI I0al0TCsI BO Bxonsl Bepx ¢popm u Hus
¢dopm. [ToBepXHOCTL MEXKy OPOBKOM U ITOAOIIBOM CTPOUTCS METOIOM PACCTOSHUM, TEJIO YXOOUT B
WHTEPIIONSIUI0 XKECTKUMHU y3JlaMU, rpaHulia paboraetr 6aprepoM. [lopora 3HaYUMOCTU B UHCTDPY-
MEeHTe HeT HaMepeHHO. 3afJaHbl IBEe CTOPOHBI - CTPOUTCS ITOBEPXHOCTh, 3ajlaHa ofHa - paboTaeT
GapbepoM. PelrreHue MpUHUMAaET YeJIOBEK, KOTHa PUCYET BTOPYIO JTMHUIO.

HyKeH reojioru4ecKui pa3pes

Paspes B Isoliner - 3T0 He uaAOCTpalus, a cucreMa KoopauHat. 4.01 Pa3pe3 mo JTUHHH IIpeBpa-
IIaeT JIMHUIO Ha KapTe B MJIOCKOCTh YepPTezKa C OCSIMUM PacCTOSSHUE-BLICOTA M BRIJAET, KPOME CaMOT0
yepTexka, CIyKeOHBIH CJI0M onmpeaeieHre pa3pe3a. Bce ocTanbHble MHCTPYMEHTH T'PYIIIIE TPUHU-
MaloT ero Ha Bxop u Oarogapsi eMy KJIaayT CBOM OOBEKTH B Te€ XKe KoopamHaTH. OTClofa ITpaBuIio.
Cnepsa 4.01, moToM BC€ ocTanbHOe, U B ntone «Omnpemenenue pa3pel3a» mogaércs Buixod 4.01, a He
UCXOOHAas JIMHUS.

Beprtukanpabl Macmtab 3agaéTcst TpeMs cnocofaMu, ¥ BEIOOD HeodeBuOeH. MHOKUTEIE IPOCT, HO
TpebOyeT 3HAHUS OJIVHEL pa3pe3a - Ha KUJIOMETPOBOM IIpoduie MHOXKUTENIb 3 JacT IJIOCKYIO JIEHTY.
OTHOIIIeHHe TAa0aPHUTOB YepTezKa Ioad0HupaeT MHOKUTENL CaMO TaK, YTOOHI IITUPUHA OTHOCHUJIIACh
K BHICOTE KaK 3aflaHo, 1 paboTaeT Ha pa3pe3e M000H OIUHBE, HAYHUTE C Hero. IIoMHUTE, YTO TIpe-
BBILIIEHME MCKaXKaeT Bce yribl. [1pu MHOXKUTENEe 10 HAKIOH B 5 rpafycoB nsiKeT Ha Oymary mom 41
TPamycoM, MO3TOMY YTJIHI IIO YEePTEXKY TPAHCIOPTUPOM HE MEPST.

[anbine Ha pa3pes HAHOCUTCS comepxkuMoe. 4.02 CTaBUT CKBAXKUHEI C MHTEPBaJIaMU OIPOOOBaHMUSI,
4.04 1poBOANT MOBEPXHOCTHU U3 PACTPOB, 4.05 HAHOCUT BEKTOPHEIE 00BEKTHI 10 TOYHOMY Iiepecede-
HUIO C IMHUEN. Y moCJIegHero IIPaBujIo 3aBUCHUT OT TUIla 00beKTa. [I7ocKast MTuHUS TaéT BepPTUKAIIh,
IIOTOMY YTO M3BECTHO T'Tle, HO HEM3BECTHO Ha KaKou riy0uHe, TpeéxMepHas JUHUS OaeT TOYKY Ha
peanbHOM BHICOTE, a IOJIUTIOH JAaE€T BEPTUKaAIbHYIO IT0JIocy. Eciu 3amaHbl yTon U a3uMyT HaleHus,
BepPTHKaJIb IpeBpalllaeTCs B HaKJIOHHBIN Clief], a I10JIoca - B ITapajijieJiorpaMM.

HauaTtpk mpoine Bcero ¢ gemo. 4.10 IIpumep njisi pa3pe3a (IeMo) BEIAET IMIeCTh IOBEPXHOCTEH,
MISITH IIJIACTOB, TPY JIMHUM Pa3pPe30B, CKBAXKWHLI, 30HHI M CJIOW OJIS IPOBEPKH YIIOB mameHus. Ha
HEM BCS LIETIOYKa ITPOXOOUTCS 3a IIATh MUHYT, U OIIMOUTHCS HETHE.

HyXHbI 00b€MBI PadoT

2.18 HachIn¥M M BBIEMKH CPpaBHUBAET OBE€ ITOBEPXHOCTU M CHUTAET, CKOJILKO BBEIHYTO XM CKOJIBKO
ynoxeHo. OOGBIYHO 3TO penbed [0 paboT U Iocyie, UM MPOEKTHAs IOBEPXHOCThL NIPOTUB dakTUde-
CKOM.

CuuraeTcsd Mo s4euKam, Pa3HOCTBb BEICOT YMHOXKAETCs Ha IIJIoIadb AYEUKHU, TOJIOKUTENbHEIE U OT-
punaTejabHbIe CYMMHUDPYIOTCS Pa3Oe/IbHO. OTcroga cjieayeT BaXKHO€ - TOYHOCTb o0BEéMa yanupaeTcsi
B TOYHOCTEL 00eHXx HOBerHOCTEﬁ, U eCJIM OJHa U3 HUX IIOCTPOEHaA II0 PpeJKUM TO4YKaM, KpaCuBoe
YKCJIO B OTUYETE HEe 3HAYUT HUYETO. KapTa OILIHOKHU KPUTHMHTa U HEBA3KA I10 OTJIIOZKEHHBIM I'OPHU30H-
TaJIsdM - KaK pa3 IIPO 3TO.
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I'panuiyy cuéra 3apaBaiiTe IMOJIUTOHOM, WHa4Ye 00BHEM ITOCYMTAETCS IO BCEMY IEPEKPHITHUIO PaCT-
POB, BKIo4as 061acT, KOTOPHEIX pabOTH He Kacalauch. DTO BTOpas U3 PaCIpPOCTPAaHEHHEIX OMMOOK.
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: Bech mpoliecc Ha CTeHepHPOBAHHOM IIpUMepe: CKBaXXUHBI C U3MEPeHUusIMH (CJieBa) IpeBpa-
IIIAIOTCSI B CIUIOIIHOW I'PUI KPUTUHTOM (B I[@HTPE), II0 KOTOPOMY CTPOSITCS U30JIMHUYM U KOHTYPHBIE
IIOJIUTOHEI (CITpaBa).

3al'IYCK U3 MOIJEe/IM U U3 CKPHIITa

OKHO IapaMeTpOB 3allOMUHAaEeT BBeNEHHEIE 3HAUEHNU U IIOACTaBIsAEeT UX IPU CIEOVIOIEM 3allyCcKe
TOTO K€ WHCTPYMEHTa. DTO YHOOHO IIPH ITOBTOPHBIX IPOTOHAX IO TeM XK€ JaHHHIM M paboTaeT Kak
paHblie.

Ha BEI30B U3 KOHCTPYKTOpPA MOAENIeN WU U3 CKPUIITA 3TO He PacIpoCTpaHsaeTcs. TaM mapaMeTpsl,
KOTODEIE BEI30B He 3apai, 6epyTcst u3 o0bSIBIEHUS CAaMOT0 MHCTPYMEHTA, a He U3 TOTO, YTO OBLIO
BBeeHO B OKHe HaKaHyHe. M lHaYe OOWH U TOT K€ CKPUINT cYuTas O II0-pa3HOMY Ha Pa3HBIX Malllu-
Hax, B pa3HbX npodunsax QGIS u mpocTo B pa3Hble AHU, U 10 XKyPHAJIy 9TO He YUTANIOCh Obl. Ecin
HEeIOCTaloUIMi ITapaMeTp OTJIMYaeTCs OT TOTO, UTO JIEKUT B NaMATH OKHA, UHCTPYMEHT IuuIieT 06
3TOM B XypHaJl ¥ Ha3bLIBaeT 1apaMeTp.

OTcioma IIPABUJIO OJIA Mopenel. 3amaBaliTe B BEI3OBE BCe IIapaMeTpPHhI, 3Ha4Y€eHHN A KOTOPHBIX BAa2KHBI JIA
pe3ynbTarTa. YmMmomnuanue WHCTPYMEHTA U3BECTHO U 3allMCaHO B 3TOM PYKOBOACTBE, IIaMAThL OKHA HE
N3BE€CTHaA HUKOMY, KpoMe TOM MaIIIUHEI, I'7le OHa CII0XKUJIACh.

Ha3Bauus nojeu

HMeHa 1iojieil y CJI0OEB, KOTOPHIE BHIAAIOT MHCTPYMEHTEHI, TaTUHCKHME U KOpoTKue: eta_mm, hole _id,
roof. Ha 3T; mMeHa CChLTal0TCS BEIpAaXKEHUs, IOANKNCH, CTUIIN U CIIEAVIOIINe HHCTPYMEHTH IIEITOYKN.
ITosToMy oHU He 3aBUCAT OT si3biKa QGIS, u mpoekT, cobpaHHEi B pycckoM QGIS, oTKprIBaeTcs B
QHTINUCKOM 6e3 II0JIOMOK.
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YuraTh TAOMUIY II0 TAaKUM MMeHaM HeymoGHO, ITOSTOMY y IIOJIeH CTOST IICeBOOHHUMEI. B pycckom
QGIS Tabnuna atpubyToB, (GOPMBI M OKHO ONpeIeieHus 00BbEKTOB ITOKa3biBaioT «Ocemanue, MM»,
«CKkBaxuHa», «OTMeTKa KpOBIIY, M», B @HTJIMMCKOM ITOKa3bIBalOTCS aHTINMCKYE Ha3BaHus. Tak mof-
IIMCAHEI II0JIA BCE€X UHCTPYMEHTOB, KOTOPHEIE€ BEIIAOT BEKTOPHEBIE CJIOHN.

[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.

TIceBmOHUMEI CTOSIT U V BPEMEHHKIX CIIOEB. ECnu Tako# Cjo¥ mojgaTh B MHCTPYMEHT, KOTOPHIM KO-
MIUPYeT II0JIsI BO BpeMeHHEIH BEIX0M, HampuMep B Oydep uiu BHIOOPKY mo aTpudyTy, QGIS Hamuier
10 KaXaoMy II0JII0 ITpenynpexkaeHue «Aliases are not compatible with scratch layers». Pacuét nipu
9TOM HUAET KakK OOBIYHO, a YTOORI IIPeayIpexRaeHui He OBII0, COXPAaHUTE BPEMEHHEBIH CIOM B (haiil.

TOYHOCTH YHCEeJI B TaO/IHIIax

Yucrna B ITOJIIX BEIXOOHEIX CJIOEB OKPYTISIOTCS 00 Pa3yMHOU TOYHOCTHU 110 egUHUNAM Tong. OTMETKY,
MOIITHOCTY U PACCTOSHUS B METPaxX IUIITYyTCS OO CAHTUMETPA, OCEeNaHUs B MUIIIUMETPax [0 OeCATOH,
HAKJIOHBI B MM/M IO TBICSTYHOM, YTJIBEI IO OECATOM Irpamyca, IJIOManu 1 00BEMEI 0 AecsaTol. Benuyn-
HBI 6€3 eCTeCTBEHHOTO MacITaba, HanpuMep K03bPUIMeHT GUIbTPaIu, BeC UIU YKIIOH, MUY TCS
4YeTHIPHMSA 3HaYamMMU IudpamMu. [IBeHanIiaTh 3HaKOB II0CJIE 3alsTON ¥ OTMETKU KPOBJIM TOYHOCTHU
He npubaBidIoT, a B Tabnulle U Ipu BEIpy3Ke B Excel memaror.

ITonst Bamux BXOOHBIX CJIOEB HE OKPYTJIAIOTCSA. Ecnu mone BLIXOOa Ha3bIBAaeTCS TakK Ke, Kak II0Jie
BXOOa, MOOYJIb OCTABJIA€T €0 3HAa4YEeHNsA KaK €CTh.

ITomocHOBa

Ha nmanesnu Isoliner ectb kHonka ITogoCcHOBA - KapTa U/IM KOCMOCHUMOK IO TaHHbIe OMHUM JIBUIKE-
Huem. OTMeThTE HY2KHBI€ NCTOYHUKHU, HA2KMUTE HOﬁaBI/ITB, U CJIOU JIATYT B IIPOEKT. OKHO OoCTaéTca
OTKPBITBEIM, IIOTOMY YTO ITOMOCHOBHI IIOOOUPAIOT, TJISOs Ha KapTy. Jo0aBuiIu OOHY, IOCMOTPEIH, OO-
0aBUIU OPYTYIO.

B nmoctaBke ceMb UCTOYHHUKOB - OpenStreetMap, OpenTopoMap, KOCMOCHUMKHU, TOIIOOCHOBA, CXEMa,
OTMBIBKA penbeda U YKIOHBLI. Y KOCMOCHHMKOB PSIIOM C UMEHEM IIOMeYeHO, YTO eCTh IIOIyIIpo3pay-
HBIM BapuaHT. OH KJIaZeTCs MOBEPX HaHHEBIX, @ He N0 HUX, U 110 HEMY CBEPSIOT IIOJIOKEHUE.

®naxok I10/102KUTH MO OCTa/IbHbBIE CJIOH OIyCKaeT foOaBjIeHHOE B CaMbIMl HU3 epeBa, YTOOH
IIOJOCHOBA He 3aKphiBasa paboTy.

CBoli ncTOUHUK JobaBiseTcs 6e3 mpaBKu Koga. HacTpoiiTe cioi B QGIS Kak 0O0LIYHO. 3aTeM IIPaBoi
KHOIIKOIH B JiepeBe CJI0EB BEIOepuTe IKCHopT - CoXpaHUTH KaK (aHiI onpeae/IeHusi CI0sI.

[Tonmy4eHHBIH .qlr TIOJIOKUTE B TATMKY basemaps IJIaruHa. [IOPSOOK B CIIHMCKE 3aMaéTCST YKUCIIOBHIM
npedukcom nmenu daiina. OnpenesneHne ciIosi BLIOPaHO He CiIy4YalHo. B HEM yXKe JIeKUT U CTPOKa
TIOOKJTIOYEHMsI, U CUCTeMa KOOPAWHAT, ¥ CTHUJIb C IIPO3PAYHOCThIO, @ COOPAHHBIN BPYYHYIO agpec 3TO
TepsieT.

IToOCHOBEI OTHAIOTCS B BeO-TPOEKITMH, a IMIPOEKT OOBIYHO paboTaeT B MECTHOM cucteme. Ecimu y
CHCTEMEI KOOPOUHAT IPOEKTa 3adaH JaTyM, Iepexo CYUTAeTCs U IIOJOCHOBa coBMelnaeTcs. Ecmu
OaTyM He 3aJaH, CHUMOK CMECTHUTCS MOJda, II09TOMY OKHO IIpedynpexmgaeT o0 3TOM 3apaHee, Mo
mo0aBIeHUS.
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1. I'pua 1 B30/ IMHUHU

OTrMmeTKa u3 reoMeTpHmn

TMone 3HayeHuss Z HeoOs3aTeIbHO B KPUTMHTE, MUHMMAJIbHOW KPHBH3HE, BapHoOrpaMMe, BapHO-
TpaMMHOM KapTe, 00eux KpOoCc-Bamuaalusax U JeKnacTepu3anuu. Eciu moje He yKa3aHo, OTMETKa
OepéTcst U3 TPeThell KOOPOUHATHL 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 TEOMETPUH U TIOJIe CO 3HAYEHHUEM 03HA4alOT Pa3Hoe. Z 0OBIYHO OTMETKa ChEMKH, a IojIe UHTEeP-
nojupyeMasi BenruuuHa. [1Ji MOIIHOCTEN U cofepzKaHUM Iojie yKa3kiBaloT ABHO. Colt 6e3 Z u 6e3
yKa3aHHOTI'0 IIOJII OTBEPTaeTcs C COOOIIEHNEM, a He IpephIBaeT Pacu€T B CepefuHe.

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)

24

MeJib4de = IIJlaBHee, HO OOJIbIIe
I10 CJIOIO

PEKOMEHOYyeTCs BKIL.

He 3adaH

MyCTO

JIokanbHasi aHU30TPONHUSL

OOBLIYHO AHHU30TPOIInuA 3aJIaéTC5{ OOHUM a3UMYTOM Ha Be€Ch Y4aCTOK. Tawm, roe PYOHEBIE 30HEI UJTU T'€0-
XUMHU4YECKHE OPEOJIbI I/I31"I/168.IOTCH, 9TOr'0 MaJio, HalIPpaBJIEHKWE BEITAHYTOCTHU MEHAETCH I10 IIJIOIIaaun.

Ilone IIPOCTHUPAHUsA B TOYKaAX BKIIIOYAET JIOKaJIbHBIN PexXunumMm. Y kaxpgou l'[pO6I:I CBOE 3HAYEHUE B
I'PagycCax OT CeBepa, U B KaxXOou sT4yeuke KPUTHUHT yCpeOHdaeT ero I10 TeM 2Ke 3aMepaM, KOTOPEhIe

18



Paguyc noMcka v YWCo cocegHWX ToYek

BHE paguyca (He y4TeHbl)

B paanyce (yyTeHsl)
y3en

paguyc nowncka

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

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

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

ITpocTupaHue MOHUMAETCS KaK OCh, a He KaK HampaBiieHue. [Tepuon y HETO CTO BOCEMBAECST TPafy-
coB, toaToMy 170 u 10 oTnuyaroTca Ha OBaALaTh TPagyCoB, a He Ha CTO IIECTbIECIT, U yCPeITHEeHUe
UOET Yepes yOBOeHHIH yron. OOsIYHOE cpemHee maio Obl 3[eCh IIePIeHOUKYISIP K HCTUHE, 1 OImrOKa
OblTa OB TUXOM. KapTa BEITSIHYIACh OB IOTIEPEK CTPYKTYPH! U BHITJISIIENa Obl 3aKOHOMEPHOM.

KoadduimeHnT cxkaTus ocTaéTcs oOIIMM IJI y4acTKa, MEHSETCS TOJILKO HalrpaBieHue. Bropoi me-
HSIIOIIMICS MMapaMeTp aan Obl BO3MOXKHOCTD MOOOTHATh KapTy OO OXKUAaHWE, a KPOCC-Balugalus
39TOT'0 He IIOKaXKeT.

Tawm, roe HaOopaBIeHUS COCeNel PacXOIOsaTCs, JIOKAILHEIN ITIOBOPOT He MPUMeHsaeTCs 1 paboTaeT 00-
o1asga MOoageJlb. HaHpaBneHHe, KOTOPOT'O HET B JAaHHBEIX, UHCTPYMEHT He IIPUOyMEbBIBA€ET.

Pe3ymnbTaT IpoBepsANTE KPOCC-BamuAalne Ha yaepKaHHou BrIiOopKe. JIokambHas aHU30TPOIIUA Ae-
7laeT KapTy IIOX0XKel Ha reoJIOTUYEeCKYI0 UIEl0, U B 9TOM €€ CHJla U €€ OIacHOCTh. IIpu HeBepHOM
MIPOCTUPAHUU KPUTUHT BEITSIHET aHOMAJIMK BOOJIb OITNOKY.

VYparauHsbie mpoObI OTHAEIBHBIM CJI0€M

OT6pOH.IeHHbIe OTCEBOM TOYKH MOZKHO IIOJIYYHUTDH BEIXOOOM - KOOPOWHATHI, 3HAYEHKWE U IIPDUNYNHA, HU-
JKe UJIM BHIIIE KaKOou I'PaHUIIHI. ITo YMOJIYaHHWIO BBIXOMO BBIKJIIOYEH.

CmotpeTth ux crtouT. OTCEeB II0 NMEPIEHTUIII0 He OT/IMYaeT OIMOKYy 3aMepa OT HACTOsIIeHd aHoMa-
JIUM, @ pellleHue 3[eCh e0JIOTUYEeCKoe, U CKOIJIEHNEe OTOPOIIEeHHBIX TOYEK B OMHOM MecTe OOBIYHO
O3HayaeT He Opak, a Hey4TEHHOE TeJlo.
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ABTOMaAaTH4YeCKHE 3HAYE€HHUSsI

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

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

OOpe3Ka Mo KOHTYPY CKBaiKWH

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

BapuorpamMmMa M Harrert

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

PacCToAHNE MeXay TOYKaMKn h

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

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

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

Kak Harrer BIusieT Ha pe3yJibTarT:
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HarreT KpyrnHsIM raaHom

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

nonyaucnepcua y(h)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(manasi/TnaBHAA)

MMOITePEK/BOOIIL ocu. 1 =
M30TPOITHO.

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

rnaegHas ocb
(bonblwion paauych

Manas oCb

£ asamyT

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

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

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

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

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

OTceB yparaHHbIX IPOO

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

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

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

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

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

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

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

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

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

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

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

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

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

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

o CKBaXWHbI
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&
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10.0

o
w
CTaHOgapTHaA owmnbka

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

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

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

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

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

CHsaATHEe TpeHIa (perpeccusi-KpuruHr)

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

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

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

26



Perpeccua-KpurinHr Ha peanbHelx oTmeTkax Kpll (Z8): noMoraeT NoKansHo, BpeanT raobansHo

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

—+— cupoe Zs r

800 | —e— ocraThn /

LOO RMSE, m
LOO RMSE, M

o 1000 2000 3000 4000 5000 6000
nar, M

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

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

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

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

B/I0YHBIH KPUTHHT

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

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

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

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

Pa3aoMbl

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

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

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

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

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

ITouemy pa3/I0M HE IEPEBOJUTCS B CETKY

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

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

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

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

Ilena mpudIHKEeHHUST

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

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

Kaxk IIPOBEPHUTH Ha yqeﬁnmx JaHHBIX

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

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

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

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

1.02 MuHuMa/IbHasi KPUBU3HA (TOYKH — pacTp)

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

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

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

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

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

PaznomMmer JImHUYM, BOOIb KOTOPHIX 110 KeJIaHUIO
IIOBEPXHOCTH PBETCH.

INpup (MUHUMAaJbHAS BrixomHOU pacTp. -

KPUBU3HA)

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

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

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

Pa3aoMbl

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

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

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

IMoroca MeMOpaHbI BAOIb THHHHA

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

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

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

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

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

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

[TapameTp

YTto 3amaeT

ITo ymonm4gaHnuio / cCOBET

Touku c 3amepamu / Ilosne
3HaYEeHUusd

Bxom.

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

s9eek (gom.) OTKa3kbIBaeTcs paboTaTh.

Yem Oepér

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

VaopaBieHHe pelmeéTKaMu

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

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

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

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

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

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

Yero He maéT

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

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

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

I'paHuIBI pe3yabTaTa

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

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

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

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

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

PHUBATHh KaK OILIEHKY.

1.04 A30/1MHUM U3 pacTpa

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

[TapameTp

YTo 3amaeT

ITo ymomuyauuto / coBeT

Pactp
Tar u3onuHUM

Hauanbubill ypoBeHb (offset)

fBHEIE YPOBHU

['71aBHAS U30JIHHUSA KaxXaas
N-sa

MuH. gnuHa IUHUN

Bukybuyeckoe criaxxuBaHUe

Cxpyrnenue nuauy (Chaikin),
urepaumi

3amnucarh 3HadYeHue B 7
reoMeTpUu

ITpopexxuBaHUE KOHTYPOB,
OOJIS TYerKHU (moIl.)

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

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

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

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

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

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

YOupaeT BEPIIUHEBI, OTCTOSIITHE
OT JINHUY MeHbIIle 3aJaHHON
monu syevku. ®opma
coxpaHsieTcsi, 00BEM atina
nagaeT. 0 = BBIKII.
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CHSATO

0.25



[TapameTp Yrto 3amaéT ITo ymonyaHuio / COBET
CtopoHa OepriuTpuxoB U CTopoHa CKJIOHA AJif IITPUXOB  aBTOMATUYECKU
nopnucei (morm.) OEenpeCcCUOHHOT0 CTUIA U
HalpaBJIeHUe
TororpadmuYeCcKux MOANnucei
pa3om.
WM 11051t 3Ha4YeHUus Wms aTpubyTa YpOBHS B ELEV
BBIXOOHBIX TUHUSX.
Kanan (mom.) Homep KaHasa BXOIHOTO 1
pacrtpa.
W3onuruu /| KoHTypHEIE Brixognrle ciou. [Tonurosel -
IIOJINTOHEL CTPOSITCS 110 YMOJIYaHUIO BO
BPEMEHHBI CIIOU.
Terna noscoB (3aMKHYTEIE TpeTuii BEIXOA: TOT XK€ II05IC IPONYyCK

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

3a0aTb Ha3HA4YEHHUe.

BrIxonHbIE ITOJIA:

Cnoit IMomne Tun YTo comepKUT

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

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

KouTypHEbie nonmurodel  ELEV _MIN YKCJIO Huxanui ypoBeHb
nosica.

KontypHrie nonurousl ELEV MAX YUCJIO BepxHuit ypoBeHb
rnosica.

Tena nosicoB ELEV MIN, YUCJIO OTMEeTKY HUXKHEN U

ELEV MAX BEepXHEU KPBIIIKU

Tena.

Tema nmosicos shell nenoe 1 y Tena - oTnyaer

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

CriaaxxuBaHHe M30/IHHHH

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

IIOTIONTHUTENIPHO €CTh JIETKoe CcKpyrieHue nuHuit anroputMom Chaikin (komudecTBo uTepanmii).
OHo crabee GuKyOMYECKOTO U OOBIYHO He TPeOyeTcs, eCliM CryllleHHe BKIIo4YeHo. FiMeeT CMEBICT
Kak OBICTpast albTepHATHBA Ha rpy0OM Ir'pue, Korga CryliaTh He X04eTCs.

34



CrnaxxuBaHUe CaMOTO IIOJII 9TO OTHesIbHas OIepallys, U BEIIOJTHIETCS OHa He 3[0eCh, a B UHCTPY-
MmeHTe «2D Kriging». Tam oHO MOET IO TPUAY A0 KOHTYPHUHTa W yOMpaeT He yrjIOBaTOCTh JIMHUMH,
a 6y1"pI/ICTOCTb II0JIsA, Te CaMhbIe «OBIYbH TJIA3a» BOKPYTI' CKBAaXKWH. BI/IKy6I/I‘-IeCKoe Cr'JIa2KMBaHUEe U
TayCCOBO CTilaXkuBaHUe 1101 OOIIONHAI0T OPYT Opyra - IepBoe youpaeT yrioBaTOCTh CETKY, BTOPOE
OyrpuCTOCTh OaHHBEIX. KOHTYPHBIM pacTp KPUTMHTA IPU 3TOM He MEHSETCS, CTIaXkKUBaeTCs JIUIIb
BpeMeHHas KOIus.

KoHTYypHBbIE IIOJIUT OHBI (I10sICa)

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

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

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

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

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

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

IIpsimble rpaHu Ha 9epTezke IOsICOB

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

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

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

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

Tena mosicoB

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

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

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

Odopmaenne ciI0éB

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

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

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

3HayeHHue B Z reOMEeTPHHA

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

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

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

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

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

IIpopexxuBaHNe KOHTYPOB

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

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

Tonmorpadudyeckue MOaAIIHUCH

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

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

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

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

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

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

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

Hpenynpe}KneHHe O INIOCKHX YPOBHSAX

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

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

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

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

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

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

He cuuTaTth - IOBEEHUE II0 YMOJIYaHHNIO, HUYEero He MEHSETCs.

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

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

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

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

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

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

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

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

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

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

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

Pa3aomMbl

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

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

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

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

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

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

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

HauMeHbIIIasi TOJIIIIHHA MMOJIUTOHA

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

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

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

1.05 [IexknacTrepu3amnus (Beca)

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

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

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

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

CkoOJIbKO pa3MepoB nepedpatt  CKOJIBKO Pa3MepoB STUYEHKH 24

(dom.) IPUMEPUTE.

CooTHOUmEHUE SYeUKU Y/X AHU30TPONIUS SUEUKU. 1

(Hor.)

CMellleHU# Hadajla CeTKU YcpenHeHMe IO cOBUATaM 4

(Oom.) CEeTKH.

Touku c BecamMu Cnoii Touexk c noyieM wt. -

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

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

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

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

1.06 BapuorpaMmMma (3KCrnepuMeHTa/IbHAs)

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

3ayeM HyKeH HPeanpocMoOTp

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

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

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

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

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

ITapamMmeTpsl

[TapameTp Yrto 3amaér ITo ymonyaHuio / COBET

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

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

To4yKu CO 3HAYEHUSAMU

[Tone 3HaveHud Z (IIycTo = u3
TeoOMeTpPHUH)

3aIIOMHUHAETCS MEeXIY
3arycKaMu

[Tone rpynnupoBKH (Oo1I.) BBIKII.

[Tome BecoB meKnacTepu3aluu
(mor.)

KomnuuecTBo 11aros
MaxkcumManbHOe PaCCTOSTHUE
I[Tomo6paTh MOOENb

(pekomeHmaIms)

Mogpenb ons mopbopa (mort.)

Beca u3 1.05
HekIacTrepu3anus Ois
B3BEIIIEHHOU OLIEHKU.

Ha cxonmbKO MHTEPBAIOB
paccTossHus pa3duBaeTCs
o6ako map.

HanpHUM Kpall BapuoOrpPaMMEHI,
B eOUMHUIIaX Cyos (Ois

METPOBHIX KOOPOUHAT - METPEHL).

0 = nonoBmHa guaroHaau
oxBarTa.

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

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

MuHMMyM TO4YeK B rpynne, %
(mom.)

YcToiuuBasi onieHKa
(Kpeccu-XokuHca) (mor.)

[Toka3zaTk 061aKko map (mor.)

HanoxuTth 3afaHHEyI0 MOIEb
BapUOTrpaMMEHI (ZOII.)

Yparauubeie IpoOH (IO1I.)

Wwmst mpodusist aiist TaGIuITkL

IomucaTk B TaGnuily Momenei

Mopens BapuorpaMMH (HOBas
TabnuIia)

Tab6miiia BapruorpaMMEL

Otuétr (HTML)

Yparauubie IpPoOH! (BEIXOT)

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

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

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

Brixoq: paccTosiHue, 3Ha4YEHUE
Yy, KOJIMYEeCTBO I1ap.

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

2

BBIKIJI.

BEIKIJI.

BBIKIJI.

BBIKIJI.

IIyCTO

He 3aJaHa

Cco3TaéeTcs

BPEMEHHBIN CIIOU

BPEMEHHEIN (pann

BEIKJIIOYEH

3ayeM CMOTPETh Ha OTOPOIIIeHHELIe TOYKHK, cKa3aHo B 1.01.

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

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

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

ITomne Tun YTO comepXKUT

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

lag opobHoe CpepHee pacCTOsIHUE MeXAy TOUYKaMU ITapkl BHYTPHU

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

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

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

ITose rPpyNIIUPOBKH U Pa3HOIUIOTHOCTHAsI pa3BeaKa

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

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

OTMeTKa KpoBAW No Tunam passenku (none Tun)

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

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

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

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

2500 A

2000 A

yih)

1500 A

1000 4

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

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

TpH THIIMYHBIE I'eO0JIOTH4YeCKHe CUTyalluHu

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

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

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

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

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

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

MaxkcuMaabHOe PacCTOosiHMe H BbBIXO0/[ Ha IIaTO

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

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

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

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

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

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

IIpHM3HAKH HENPHUTOTHOH MOIETH

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

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

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

PaGounii MUKJI C KPOCC-Ba/IHAAIlHeH

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

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

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

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

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

Taduia MogejieH BapHorpaMM

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

CocTaB Tad/IHMIbI

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

[Tone Tun CopepxkaHue

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

field CTpOKa [Tosie 3HAYEHUS, K KOTOPOMY
nonobpaHa Mozenb

struct 1esoe Homep CTpyKTypHI, OT
eOUHUIIEI

model 1nesoe Momenb: 1 chepuueckas, 2

9KCIIOHEeHIInajbHasa, 3
rayccosa, 4 cTereHHas

sill BeIlleCTBEHHOE Bkmapn ctpykTyphl C

range BellleCTBEHHOEe Paguyc Koppensauuu a

azimuth BeIlleCTBEHHOE A3MMyT I'ITaBHOU OCH, I'PagyChl

anis BEIleCTBEHHOE AHU30TPOIIKS, OTHOIIIEHNE
MaJlo¥ OCH K TJIaBHOU

nugget BEIIeCTBEHHOE Harret CO. OOt oiist

npodus, IOBTOPSIETCS B
KaXOou ero CTpokKe

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

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

fitted CTPOKa Iata mombopa

author CTPOKa KTo mogoGpan

note CTpPOKa [TpuMeyaHue: 4YeM ITOTyUEHEI

3HA4YE€HHsd, YTO IIPOBEPEHO

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

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

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

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

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

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

Pa36op cTpok

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

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

1.07 BapuorpaMMHasi KapTa (aHU30TPOIIHS)

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

910 TakKoe AHHU30TPOIIHUA U 3a9YeM eé BHOETHb

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

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

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

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

INNANC aHW30TPONKMKW = = rNaBHaA OCb

1000

500

nar no cegepy h_y
(=]

-500

-1000

-1000 -500 0 500 1000

nar Nno BOCTOKY h_x

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

HaIlpaBJIEHHWE U aHU30TPOIINIO.

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

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

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

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

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

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

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

OneHKa a3uMyTa, aHH30TPOIIMH U paguyca

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

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

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

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

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

Korpga paguyc ynupaercsi B OKHO

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

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

PacTp nnoBepxHocru

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

1.08 Kpocc-Baiuganmusi BApHOTrPaMMbI

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

[TapameTpsr:

[TapameTp YTo 3amaéT ITo ymonmganuio / COBET

Touku co 3HAUEHUSIMU
I[Tone 3HaueHus Z

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

ITone ID gns mopgnucel B
OTYETEe U CJI0e OCTATKOB.

[Tosie HOMepa CKBAXXKUHEI HeoO0sI3aTenbHO

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

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

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

dakT/omterka/ommubKa (CM.

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

QQ-rpaduk, METPUKHU.

B ZKypHan BEIBOOSATCSI METPUKU:

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

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

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

R - K03hDUIITMEHT KOPPENSIINYA «OlleHKa - (paKT».

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

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

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

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

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

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

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

ITonst cj1051 OCTATKOB:
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Kpocc-Banupauma: oueHka vs pakT

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

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

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

TTone I[TceBmoHUM OnucaHue

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

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

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

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

abs_error Mopaynb omubKu AOCoJIIoTHAS BeIu4YnHa OIInOKH,
|error|.

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

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

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

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

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

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

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

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

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

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

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

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

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

ITopsimok pelreHuM TaKOM.

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

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

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

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

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

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

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

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

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

Hopma

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

KBaHTUNW owmnbok (z)
o
L

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

Ckoc (acuMmeTpua)

Ilyra BMecTo NpAMoiA.

PacnpeneneHue HECUMMETPUYHO -

MoxHo nonpoboBaTe TpaHcthopMaLKio.
F
.

.

¥ 27
o

o

o

=

El

o 04
=

=

= s om
=

€&

@

x =2 4
_4_

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

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

KBaHTUNK ownbok (z)

KBaHTUNKM owmnbok (z)

Ta)KEnble XBOCTHI

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

Teop. KBaHTUAKU (HOPM.)

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

1.09 Kpocc-Banmuganusi metoga (LOO)

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

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

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

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

HazHaueHue

[TapameTp

ITo ymonmuaHuio

TouykHM CO 3HAYEHUSIMU

[Tone 3navenus Z (IycTto = U3
TeoOMeTpHUN)

[Tonie HOMEpPA CKBaXKUHEL

ITpoOwI.

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

MeToq Kpurusar unu MuHUMaIbHas Kpuruur
KPHBU3HA.

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

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

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

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

(Oot.) IIOpor, UTepalunu.

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

(Oom.)

[TpoBepsaTs pu Z B guana3oHe OO61acTh KOHTPOJS 10 HeT

(Oom.) 3HAYEeHHIO.

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

OmubKM KPOCC-BanumaIiniu

HTML-oTuéT

Cnoit Touek ¢ nonsMu dakra,
OIIeHKHU U OIIUOKH.

I'paduk orreHkKa/daxT,
THCTOTPAMMa, METPUKH.

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

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

1.10 IIpuMep CKBaKHuH (OeMo0)

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

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

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

[TapameTpsr:

[TapameTp

YTo 3amaeT

ITo ymonm4gaHuio / COBET

O06sacTh (9KCTEHT)

KomnuuecTBO CKBaxkuH
MuHEMYM / MAKCEMYM
3HayeHus X

I'magkocTh (MOJIst oxXBaTa)

KpoBmnst, MOIITHOCTh: MUH/MaKC

(Jor.)

Hons warrera (Jorr.)

I[To6GaBUTH KaTeropuaibHOE
I10JiIe MUHTHUIIa

[To6GaBuTH moOJIe Halopa

Ho6aButs monsg K u T u Hamop

3epno I'CY ([or.)

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

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

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

Owuamna3oHsl monew roof u thick.

Hons oucrepcuu Ha
KOPOTKOMAaCIITaOHBIN IIIyM:
GoJIbIle - HUXKEe
IIPEeCKa3yeMOCThb.

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

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

300

0/50

0.15

Kak y Kpll

0.35

BBIKIJI.

BEIKIJI.

BBIKIJI.

BBHIKJI. (ITPOIIYILEH)

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

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

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

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

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

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

ITons pe3dynbrara:

ITone Tun YT0 comepxuT

well TEKCT HomMmep ckBaXkuHH, GopmMaT
SK-0001.

roof 4HCIIO AGcommoTHas OTMEeTKa KPOBJIH
mjacTa, M.

thick YUCJIO MoIHOCTE [I1acTa, M.

X 4UCII0 Copep:xaHue abCTPaKTHOTO
KOMIIOHEHTa, %.

head YUCIIO Hamnop (mbe3oMeTpuYecKui

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

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

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

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

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

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

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

1.11 IIpumep reopusndeckKux npoduieu (aemMo)

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

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

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

KpHI‘HHI‘ HJIA MUHHHMAa/IbHasi KPUBHU3Ha

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

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

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

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

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

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

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

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

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

(Oom.) Type.

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

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

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

(Oom.) TTOBEPXHOCTH.

l'eodusnyeckue npodumu Cmnoi ToOYeK C MOJISIMHU. -

ITons anekTpopa3BeaKM:

» profile - Homep npodus;

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

* Z - OTMeTKa IIOBEPXHOCTHU, M;

* tho _k - px, OM'M;

* tho_true - pk 6e3 myma;

* sp - EII, mB;

* vp - BII, MB/B.

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

1.12 Bpe3Ka NoapoOHOH MOBEPXHOCTH B PErHOHAIBHYIO

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

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

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

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

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

f4elika pe3ynbTaTa 0 - kak y nogpo6Hoit 0
[TOBEPXHOCTH.

IIpepen pa3Mepa pel3ynabTara, Beriiie HEro0 HHCTPYMEHT 50

MITH siueek ([mor.) OTKa3hkIBaeTCs paboTaTs.

MuHUMYyM s4eeK IepeKpeiTuss  HwuxXke 9TOro ducina nompaska 200

(mom.) CUUTaeTCs HeHaAEXHOH, 1 00

3TOM IIHUIIEeTCsA B 2KYpPHaJI.

[IBe CTyIleHH, 1 OHH PAa3HOM MPHPOILI

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

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

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

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

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

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

OxBaT ¥ pa3penieHue pe3yjabTaTra

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

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

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

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

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

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

30Ha Bpe3KH JOJIZKHA OBITH YK€ ChbéMKH

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

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

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

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

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

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

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

U rnaBHoe. CTynieHbKa Ha IIIBE BO3HUKAET HE OT CItoco0a CKJIEHKH, a OT CUCTEMATHYECKOTO PaCcX0XK-
meHus MexXay Habopamu. Ecyiu ero He CHSITH, IIOB OCTAHETCS BO BECh AATYyM, YEM [BIPY HU 3aII0THAMN.
Ha nipoBepoYHOI ClleHe 3aKPHITh OBIPY PETUOHANBHOM 063 CHATHUSA PACXOXKAEeHUI HaéT ycTyn 14.4 M,
a CIIMBKa C IIOompaBKoM - 1.62 M nipu ¢poHe penbeda 2.18 M.

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

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

[anbiie UOET TOMHBIM TUAPONIOTUYECKUM HAOOp - 3alOTHEHUE TTOHUKEHUM, CTOK UM aKKyMYJISIIIHSI,
peuHas ceThb, 6aCCeMHE, YKJIOH C 9KCHO3UIINel U BepIIuHEL. Huuero moycraHaBauBaTh OJIS 9TOTO HE
HykKHO, HU GRASS, Hu SAGA, HU OPYyTrUX CTOPOHHUX MOMOYJIEH.

PsimoMm crout rpynna «2. Tomorpadusi: jmarHoOCTHKa U MpaBKa». B Heé BEIHECEHE HHCTPYMEH-
THI IPOBEPKU T'OTOBOTO pesbeda - pasmeneHue ropu3oHTanel Ha Habopkl, HeBsI3Ka NpoTuB LIMP u
nouck Teppacunra. OTgenbHas rpynia HyXKHa II0TOMY, YTO oArpyni B Processing HeT, a mepxkaThb
IIPOBEPKY BHYTPU pabouell 1eloYKU HeynoOHO, OHa pa3phlBaeT II0CJIef0BaTEIbHOCTh IIOCTPOEHUS.
HywMmepa1uss HHCTPYMEHTOB IIPU 9TOM CKBO3HAs C Tolorpaduein.

Bce BEIXO[HEIE CJIOM TPYIIIEI CKIaNBIBAIOTCS B IPYIIIY Tonmorpadmusi nepeBa ClI0EB, YTOOHI HE TO-
HYTh CpeaH pabounx cjI0€B MpoekTa. MHCTPYMEHTHI TPYIIIH CTHIKYIOTCS OPYT C YT OM. 3arpy3umk
2.01 oTmaéT roToByI0 MeTpudecKyio LIMP, Kotopasi 663 BCIKMX MaAHUMYJISAIUN UOET B M30JTUHUU
(1.04) u B mo6oit pacuéT rpynmnbl. BomoToku u3 2.02 u peuHas ceTh u3 2.06 mogxomgsT TalbBeraMu
B Topo2Raster (2.03) KaK ecTb, IOTOMY YTO UX BEPIIMHEI UOYT BHU3 II0 TEYEHUIO.

Puc. 17: IlonmHas OeImro4YKa I'PDYIIIIEL Ha ;u;eMo-peJILe(be: OTMEIBKA, pe4YHasa CEThb TOJ'II.T.IPIHOfI II0 TIOPAOKY
Ctpanepa (2.06), rpanuie 6acceiion (2.07) u Bepiuss (2.09).

IMonubIM TepedYeHb I0JIel BEIXOIHBIX CJIOEB - B Ipunoxenuu IIpodunu snexrpopa3Beaku / IIpo-
bunu ocemanuu (pasmen «I1osst meMo-CI0€B» B KOHIIE PYKOBOLCTBA).
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2. Tomorpadpus

2.01 3arpy3ka IIMP o pamke

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

0aTLIBAETCS aBTOMATHYECKH.

[TapameTp

YTto 3amaéT

[To ymomr9yaHuIoO / COBET

HcTouHuk penbeda

Pamka 3arpysku

IleneBas CK

Pa3Mep sueliku, M

Crnaputh penved (FPDEMS)

l'upgporioruyeckast KOppeKuusa

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

CrnaxkuBaHue: KOJIMYeCTBO
IIPOXOMIOB (IO1I.)

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

[Mpemen KOMUYeCcTBa IJIUTOK
1x1 rpagmyc (mot.)

LIMP (meTtpuueckass CK)

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

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

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

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

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

Brixoguou pactp float32, ciou
B rpytmie Tomorpadus.

GLO-30

MyCTO

30

BEIKIJI.

BKII.

11

15

0.001

25

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

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

[TapameTpsr:

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

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

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

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

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

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

2.02 3arpy3kKa TONOOCHOBBI II0 paMKe

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

[TapameTp YTo 3amaét ITo ymonm4gaHuio / COBET

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

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

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

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

2.03 u xkoHTpOJNL Ong 2.09.

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

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

2.03 Topo2Raster (penbed U3 BEKTOPOB)

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

[TapameTp

YTo 3amaéeT

[To ymMom4aHuio / COBET

Touku BEICOT
ITose BBICOTHI TOUEK

H3o0nmuuun

ITosie BEICOTHI U30INHUM
TanbBeru (BHU3 II0 TEYEHUIO)

OOpuIBH (Dapbeprl
CTJIaXXKUBaHUA)
Bec nuamMepeHHBIX OTMETOK

(mom.)

Bepx dopm, Hus dpopm

[Tomne cBsi3u GOPMEI

[Tonme oTMeTKU CTOPOH (HOpM
(morr.)

OyHKIMSA (GOPMEI ITOTIEPEK
(mor.)

O3épa u ype3 BOILI

[Tone oTMeTKYU ype3a

OxBar

PasMmep s4yeliku, M

Crno#t oTMEeTOK (HaIlrpuMep,
BepiuHL 2.09).

ATpubyTt Z y TO4exk.

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

ATpubyT YyPOBHS Y U30TUHUH.
JIuHWY peK, BEePIIUHEL
HamnpasJeHH BHU3. CeTh 2.06 u
OSM nogxopsaT Kak eCTb.
JImHWM, BOONIE KOTOPHIX
Iepenajg He pa3Ma3blBaeTCH.
B of1ed siuelike u3MepeHue
TepPeBeNMBaeT BEPUINHY

o pPOBaHHOM TOPUIOHTAIIH.
1 = KakK paHbIIe.

CTtopousl GOopM C OTMETKaMM:
OPOBKHU U ITOMOIIBEI, TPeOHU U
OCHOBaHMUS, BeplINHAa TOYKOIM.
Cwm. pazgen «IloBepxHOCTH
MeXAy CTPYKTYPHLEIMU
TIMHUSIMUI».

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

JInHeliHas - HPOEKTHHIN OTKOC,
IJIaBHAS - CKpYyTJIeHue ¥
KPOMOK.

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

Pamka BrIxOga. IlycTo = mmo
BXOIOHBIM CJIOSIM.

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

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

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

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

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

Penved BrixomHot pacTtp float32. -

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

Kaxxmerit TuI BXxoma padoTaeT CBOMM OTPaHUYEHUEM:

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

* TanbBeru - IpUHYOUTEIbLHOE MOHOTOHHOE TTaJiIeHUe BHU3 10 TeUeHNI0. BEPIINHLI TUHUH TOTXK-
HBI UOTHU BHU3 II0 TeueHUIo, BogoToku OSM (2.02) u peuyHas ceTb (2.06) moOgxomsT KakK ecCTh.
MuHuManbHOE IIafieHNe Ha S4elKy 3afa€Tcs B [JONOITHUTEJIBHO.

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

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

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

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

TpéxMepHbIe TaJIbBEeru

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

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

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

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

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

HOBerHOCT]: MeXKNy CTPYKTYPHBIMH JINHUSAMH

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

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

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

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

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

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

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

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

I'paHuIIa 06/IaCTH HOCTPOEHHUST

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

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

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

2.04 IToagroToBKa penbeda

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

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

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

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

(mom.) arpeccuBHee.

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

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

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

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

— pcxonHasa LMP

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

200 1

190 T

0 500 1000 1500 2000 2500 3000 3500
paccToaHue, M

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

2.05 CToK u akkymynsuus (D8)

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

[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET
Bxomouas LIMP PacTp penbeda. -
3anonHUTL NOHMXKEHUA nepen  [mapomorudeckas KOPPEKIUsS  BKIIL.
pacuyéTtom mo D8, nHaye IMOTOK BCTAHET B
siMax.
Epsilon yknona npu MuHUMAaNbHBIY YKIIOH Ha 0.001
3amnoJIHeHuU, M (OOII.) IJIOCKOCTSX.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

HamnpaBnenus cToka (KOOEL Brrxon: 6@aiiTOBEIN pacTp -
ESRI) Hampasneunuu. E=1, SE=2,
S=4, SW=8, W=16, NW=32,
N=64, NE=128, ctok=0.
AKRKyMynamnus, sdeek Brixon: float32, konuuecTso -
si9eeK BBHIIIE 10 TEUEHUIO.

CeMaHTHKa I'paHUIl BEIOpaHa OCO3HAHHO. fuyelika Ha paMKe TpHOa YXOOUT HApyXKy TOJBKO KOTHA y
Heé HeT 6oJiee HM3KOTO Cocefia BHYTPH, WHAUe PBaIKCh ObI TOTOKM, UAYIIKE BOONL Kpas. Bepero-
Bas g4eiika, Hao00pOT, MbET B cocemumit nodata (Mope, BEIpe3) maxe MpU Hamuuuu 601ee HU3KOTO
cocefa Ha CyIe.

®axk0oK 3amOTHUTHh MOHHUZKEHHUSI Iepe PacueéToM BKIIYEH [0 YMOJIYaHUIO, Ha ChIpoi LIMP
IIOTOK OCTAHABJIMBAETCSA B siMaX U aKKyMYJIALIUA 06prBaeTCH. Pacuér BEKTOPHU30BaH ITOJIHOCTEIO,
rpupg 2000x2000 cuutaeTcs 3a CEKyHIHI.

2.06 PeuHas ceThb

H3BnekaeT peuHyio ceTh u3 LIMP. d4eliku ¢ aKKyMyIsa1Uel He HUXKe II0poTa CBI3bIBAlOTCS B 3BEHBS
OT UCTOKOB Y Y3JIOB CIIMSAHUA BHU3 I10 TEYEHHUIO.

[TapameTp YTo 3amaéT ITo ymonmganuio / COBET
Bxognas LIMP PacTp penveda. -
[Topor akKyMyNnamuu, s4eek MuHUMYM ssueeK BomocHopa 1000

o1 Hadasa pycna. ['yme cets -
meHbIre mopor. 1000 opu 30 m
npumepHo 0.9 KB. KM.

3anoMHUTL IOHUXKEHUST Iepen  ['ugpormoruyueckas KOppeKUus  BKIIL

pacuétom OO TPACCUPOBKH.

Epsilon yknoHa npu MuHMMaIbHEN YKJIOH Ha 0.001
3aloJIHeHuH, M ([JoII.) TIJIOCKOCTSIX.

Peunas cetp Brixoq: muHMM C mojsiMu order -

(Ctpanep), acc_out, length m.
BepmuHbl HanrpaBieHE BHU3
[0 TEeYEHMUIO.

ITopor akKyMYyJIsSIHH 33a[0a€TCS B TYEHKaX U 03HAYaeT II/I0aab Bogocbopa, C KOTOPOM HauuHaeT-
CsI peka, To eCTh IJIoIagbk BomocOopa UCTOKA, MENEHHYIO Ha Iioilanb suerku. Ias LIMP 30 m mopor
1000 maéT Hayaso pek ¢ BogocOopa okono 0.9 KB. KM. MeHbIIINM ITOPOT JaéT I'yIIe CETh.

INons BeIXOAa - order (mopsigmok CTpasiepa, Y UCTOKOB 1, IIpU CIMSAHUY IBYX PAaBHBIX IIOPSAOOK PACTET),
acc_out (akKyMyJAIusa B 3aMbIKaHNUM 3BeHa) U length_m (mnuHa). BepmuHel TUHUN UOYT BHU3 110
TedyeHM10. [ToaToMy co¥t 6e3 MOATOTOBKM MOAXOAUT TanbBeramu B 2.03 M cpaBHUBAETCS C BOIOTO-
kKamu OSM u3 2.02.

HanoxxeHue U3BJIEUEHHON CETH Ha peanbHYIO 3TO ObICTPAas IIPOoBepKa KauecTtBa LIMP.

2.07 BaccedHBI H BOIOpPa3/eibl

[lenuT TepPUTOPHIO Ha 6ACCEeHHEI CTOKA, IPAHMIILI IIOJIMTOHOB - BOIMOPA3aeibl.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

Bxomxas LIMP

Pactp penweda.

Touyku 3aMBIKaHUSA TOYKH-CTBOPHI OACCEHHOB. IyCTO
[TycTo = GaCCeWHHBI OT YCTHEB
10 TIOPOTY.
[Topor aKKyMyISIIUU YCThS, ITopor gns yCcTheB, KOoraa 1000
ss9eeK TOYKHU He 3aJaHHI.
3amonHUTL NOHMXKeHUs nepen  [uapomorudeckas KOPPEKIUsS  BKIL.
pacuyétom o pacyéTa.
Pagnyc nIpuUTaXKKH TOYEK, M Touyka 3aMBIKaHUSA 150
(mot.) NIPUTATUBAETCSA K MaKCUMyMy
AKKyMYJISIIUY B 9TOM paguyce.
Epsilon yknona npu MuHUMAaNbHBIY YKJIOH Ha 0.001

3aIoJIHeHuH, M (OoI.)
BacceiHE (IIOIUTOHEI)

BacceliHbl (pacTp METOK)

MIJIOCKOCTSIX.
BrIxoq: MOJIMTOHEI C IOJISIMU
basin, area m2.

Brixon: pacTp e104YnCIeHHBIX

METOK 0acCenHOB.

IIBa pexunuma. C ToukKaMH 3aMbIKAaHHsI KaXKaas TOYKa IIPDUTATUBAETCA K ssyelke ¢ HauOOIbIlIeHn
aKKYMYJ'IﬂHI/IeI;I B panuyce IIPpUTAXKKHA U CoﬁupaeT BeChb BOJIOC60p BEIIIIE ceO0s.

Be3 nmpuTsaXkKM TOYKa, IIOCTaBJIEHHAS Ha Tjla3 PSIIOM C PEKOH, cobpasia Obl KPOIIeYHBINH CKIIOHOBHIN
Oacceiit. be3 Touek 6acCceiHbl CTPOSTCS aBTOMATUYECKU OT YCTHEB, TO €CTh OT sTUeeK, OTKy[a II0-
TOK TTOKHUAET TPUJ, C aKKyMyJIsluel He HuXKe rmopora. fJ4eliku, He TOoNaBIline HU B OMUH 0acCeiH,
MoJTy4aioT MeTKy O U B ITOJIMTOHBI HE BEIBOTSITCH.

IMons Berxoma - basin (Homep 6acceiiHa) 1 area_m2 (IIJI0ITAOb IT0 KOJTUYECTBY sTueeK). [JOTIoTHUTEITh-
HO MOZKHO 3aIIMCaTh PacTp MeTOK. PazaMeTKa €T NpEIKKAMU YKa3aTesel 1mo rpady CToka, IO3TOMY
maxe OITMHHBIE U3BUIIMCTHIE BOOOCOOPHI CYMTAIOTCS 3a MOJIN CEeKYHIEI.

ITonsg ucxogHOTO O0BEKTa IIEPEHOCATCS B BHIXOH. BribeprTe HYKHEIE B JOIOJTHUTEJILHLIX ITapaMeT-
pax, u B BogocOope MosIBATCS Ha3BaHWe PEeKM, HOMED CTBOPA WJIK YTO TaM eCTbh. 5e3 3Toro B BLIXOZE
OCTaéTCs TOIMBbKO HOMED, U 9el 3TO BogocOop, IPUXOOUTCS UCKaTh B MCXOOHOM cioe. [Ipu coBmame-
HUW UMEHU K IIPUIIEIIeMY IT0II0 go6aBnseTcs IpeduKC Src .

2.08 YVK/IIOH M 3KCIO3HUIIUSA

VKJI0H B rpafiycax U 3Kcmo3uius 1o aapy Horn 3x 3, kak B gdaldem. OKcro3unus - a3uMyT Hallpas-
JIeHUs CIIyCKa B rpajycax OT ceBepa 0 4acoBOM cTpenke, ceBep 0, BocTok 90. ¥ miockux sdyeek
9KCHO3ULIMS paBHA -1, 4ToOB He MyTaTh €€ C ceBepHOM. Ayeiiku nodata M UX coceOu IMMOTydaroT
nodata, ssmpo 3X3 yepe3 MPOIMYCKU HE CUUTAETCS.

[TapameTp YTo 3amaéTt

BxomHas IIMP
YKII0H, TpagycChl

ITo ymonmgaHuio / COBET

PacTp penbeda. -
Brixogn: pactp ykinoHa (Horn -
3x3, kak gdaldem).

BrIxon: a3uMyT CIIyCKa, -
IJIOCKUE y49acTKu = -1.

OKCIIO3UIINS, TPAOYCHI

2.09 BepIuHEBI U SIMbI

Haxomgut BEPIINHEI - STYEeMKHU, caMble BEICOKHE B KBaOPaTHOM OKHE 3aaHHOT'O paguycCa, C IIPEBHIIIE-
HHEM Had MUHHMYMOM OKHA H€ MEHBbBIIIEe I1Iopora.
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Puc. 20: YknoH (cneBa) u skcno3unus (cupasa) geMo-penbeda. Llukinndeckas najauTpa S5KCIO3ULINU
cumBaeT 0 m 360 rpagycos.

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

BEDIIUH B 9TOM paguyce.
MuHmManbHOe NpeBuieHne, M OTcekaeT Menkue Oyrpel Huxke 20
ropora Haf, OKpyXeHHEM.
BepiiuHe U IMEL (TOYKM) BreIXOn: TOYKU C IOISIMU Z, -
drop. JIekapcTBO Oj19 MaKylIIek
BHIIIIE TIOCJIeOHEN 3aMKHYTOU
TOPU30HTAH.

IIBa ¢punbTpa paboTaioT B mape. Pamuyc OKHa 0TCeKaeT BTOPOCTEIIEHHbIe MaKyIlIK1 PSIAOM C T'JIaB-
HOM, U3 OBYX BepIIMH OJIMxKe paguyca OCTaéTcs 0ojiee BhICOKasi. MHHHMMA/IbHOE IPEBbINICHHE
OTCeKaeT KOYKM Ha PaBHUHE, JIOKAIbHEIM MaKCUMYM, ITOTHUMAIOIINNACS Hafl OKPECTHOCTHLIO Ha METD,
BEPIIUHOMN He cuuTaeTcs. [[J10CKMe MaKyIIKY [ai0T OOHY BEPIIHUHY, @ HE POCCHIIIb.

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

2.10 demo-pensed

CrnyxkeOHEBIM TeHEPaTOP CUHTETUYECKOT0 penbeda U3 HAaKJIOHHON PaBHUHBI, XOIIMOB U U3BUJIUCTOMN
OOJIWHEI C IOCTOSTHHLIM ITafgeHueM. Penped neTepMIHMPOBAH 10 3€PHY, MEXKIY X0JIMaM# 0CO3HAHHO
OCTalOTCs JIOKAJIbHEIE MOHUIKEHUS, YTOOB MHCTPYMEHTY 3allOJIHEeHMs OBLJIO YTO IIOKa3kBaTh. Bece
WUJITIOCTPAIMY 3TOU TJIaBhl TIOCTPOEHH Ha HEM.

[TapameTp Yrto 3amaér ITo ymomyauuro / coBeT
[MlupuHa, s4yeek Pa3smep memo-rpuga mo X. 300

BricoTa, siueek Pasmep gemMo-rpupga 1o Y. 300

Pazmep sueliku, M [ITar memo-rpuna. 30

3epro I'CY (Hor.) Bocnpou3sBoguMoCThb 42

cny4JadHoOTO penbeda.
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[TapameTp YTo 3amaeT ITo ymonuanuio / COBET
CK BrIXOpa (MeTpHudyeckas) CucrteMa KoopouHAT EPSG:32640
meMo-pacTpa.

KomMmnakTuruil int16 (morr.) IHenmouyncineHHBIU BBIXOM IOJISI BBIKII.
IIOCTAaBKH OEMO.

Oemo-penbed BrixopmHOU pacTp. -

Touku CTBOPOB (HeEMO) Tpu TOYKM y TaJIbBETOB O/ co3maéTcs
UHCTpyMeHTa 2.15.

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

Honst omoiagy mon 001acThb Pazmep obGmacTu mom 04

pabort (morm.) IPOEKTHYIO [JIOUIanKy.

COBUT OTMETKHU IIJIOIAAKM, M YBomuT 6anaHC B IPUBO3HOM 0

(mom.) WU BEIBO3HOM I'PYHT.

[IpoekTHAaS IOBEPXHOCTH [Tapa k penbedy Ons BEIKIJI.

(memo monsa 2.18) WHCTpyMeHTa 2.18.

YuyacTku pabot (geMmo gis Tpu nonmuroHa ays pa3duBKU BBIKIJI.

2.18)

BemoMmocTu 2.18.

NHCTPYMEHT HYXKeH i y4eOHBIX IPUMEPOB U [jid paboThl 6e3 cetu. 2Kusble maHHble AaéT 2.01.
®naxok KommakTHbBIH int16 oTOaéT pacTp B I[e/IBIX MEeTpax [JIs TOCTaBKU OeMO-(pparMeHTOB.

ITapa moBepxHOCTEH AJIs1 00bEMOB

IIBa BBRIXOMA, IO YMOJTYAHUIO BHIKIIIOYEHHBIX, HAlOT TOTOBYIO Iapy O uHCTpyMeHTa 2.18 Hacski-
IIM M BbIEMKH - IPOEKTHYIO IJIOIIANKY ¥ IIOJIMTOHEI YYAaCTKOB paboT. IInolagka ropu3oHTalbHasd,
CHapyZxu o6acTy paboT OCTAETCSI HaTypPaIbHLIN penbed.

OTmMmeTKa IIoIIagKy OepeTcs CpeaHUM penbeda BHYTPU 00JIaCTH, U 3TO TOYHBIN OTBET, @ HE TIPOU3-
BOJIBHBIN BEIOOP. OOBEM eCTh CyMMa pa3HOCTelM, YMHOXKEeHHas Ha IUIoIaAb si4erKu, U HeTTo obpa-
IIIaeTCs B HOJIb POBHO TOT{a, KOT'a OTMeTKa paBHa cpegHeMy. MenvaHa OeNUT IIONOJIaM S4YelKH, a
He KyOoMeTphl, 1 6ajlaHC IpU Hel He cxomuTcs. [loaToMy geMo cpaldy JaéT comenmuicsa OanaHc, a
COBUT OTMETKHU B JOIOTHUTENIBHEIX lIapaMeTpaxX YBOOUT €r0 B IPMBO3HOM MM BHIBO3HOU I'PDYHT, TakK
4TO BCE TPU BepAukKTa 2.18 nmpoBepsAOTCS B ABa IPOTOHA.

BmecTe ¢ penbedoM BHIOAIOTCSI TPU AEMO-TOYKK CTBOPOB M IBE OeMO-TPacChl KaHaB. Haropuas ka-
HaBa ITPOXOIUT BRIIIIE CAMOT'O CUJIBHOT'O TajlbBera, KIOBET HUXKe IT0 CKJIOHY. O6Ge TpaccChHl TOMaHbIE C
M3JIOMOM, YTOOHI TPOBEPsIIach pacTepU3aIisa TPACChl C IOBOPOTOM. TOUKM CTABSATCS Y CAMBIX CHUJTb-
HBIX TAJIbBETOB, Pa3HECEHHLIX I10 I'PHUAY, U HAPOYHO COABUTAIOTCS Ha HECKOJIBKO g4eeK B CTOPOHY OT
BOIOTOKA, YTOOHI OBIIIO BUAHO, KaK MPUTSAKKA B UHCTPYMeHTe 2.15 Bo3BpalllaeT CTBOP Ha BOAOTOK.
Touku meTepMUHUPOBAHEI TEM XK€ 3€PHOM, UTO U penbed.

OBpaxkHO-0a/I0YHAsI CEeTh

®raxok OBpaKHO-0a/I0OYHasI CETh BpPe3aeT B pejibed TalbBETH C KPYTHIMU 60PTaMU U OTBEPIIKa-
MU, BXOIOSIIIUMU O OCTPHIM yTJI0M. Bpe3 yriny0sieTcss BHU3 IO TEUEHHUI0, KaK Y HACTOSIIETO 0BPara,
BEPIIIMHA MeJIKasi, YCThe TIIyOoKoe.

HyxeH 3TOT peXXuM [IJisi IPOBEPOYHEIX HAOOPOB. Y3KUU Bpe3 MeXKAy COCENHUMU I'OPU30HTAIIMU
9TO CaMOe€ TSXKEJI0e MECTO [Jis JII000M UHTEePIONAIuU. [OpU30HTalIl ero IIOYTH He ONMCHIBAIOT, U
IIOBEPXHOCTH, IIOCTPOEHHAsA 110 HUM, cpe3aeT oBpar. Ha npodune nomnepéx 3To BUOHO Cpa3y, a UH-
cTpyMeHTH 2.11 u 2.12 gaioT 3TOMY 4YHCIIO.
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Kyma JI0KHTCSI IeMO

Ecnu oxBaT He 3afaH, JeMO JIOXKHUTCS K CJI0SIM ITpoeKTa. X obIuii 0XBaT IPUBOOUTCA K BLIOPAHHOMN
cucTeMe KOOpOUWHAT 1 OepETCs 3a MeCTO YKIagKu. B IIyCTOM IIpoeKTe OIepeThCs He Ha YTO, ¥ IeMO
CO3MaéTcs B YCIIOBHOM MeCTe, OJTHOM U TOM K€, YTOOBI ITPHMepPhl PYKOBOICTBA BOCITPOU3BOOUIIHCE.
B MecTHO¥ cucTeMe KOOPOWHAT, HAalpuMep PYTHUYHOM, YCIIOBHOE MECTO OKa3hIBAeTCS HAIEKO OT
pabouux maHHBIX.

[ToaToMy B IIyCTOM IIPOEKTe 3amaBaiiTe napameTp Kyaa monoKurh (oxBar). Penbed nsKeT Tyna,
a pa3Mep rpupa MOCYUTAETCS OT OXBaTa U pa3Mepa SIEeHKHU.

2. Tomorpadus: tMarHOCTHKAa H MpPaBKa

2.11 Pa3genuTh TOPU30HTA/IH /IS IPOBEPKH

HNHCTPYMEHT menuT HaOop rOpu30HTaIel Ha aBa. I10 OmHOMY CTPOSIT pesked, IT0 BTOPOMY IIPOBEPS-
0T pe3yJbTarT. Hy}KeH OH 3aTeM, YTOOEI IIOJIYYUTHh YHUCJIEHHYIO OLIEHKY, IIPDUTOOHYIO OJId OTYETA.

3aueM pa3denaaTh

CaMBbIii ITPOCTOM CIIOCOO MPOBEPKH BBEITTIIOUT TaK - B3SITh UCXOMHBIE TOPU30HTAJIN, CHSATH C IIOCTPO-
eHHo¥ LIMP 3HaueHMS B UX TOYKaxX M IMOCYUTATh HEBA3KY. Pe3ynbTaT BHIUIOET XOPOIIUM, HO OH U3-
MepsieT He TO, YTO KaxXKeTcCs. MHTepmoJsaTop 3TH TOYKM BUOEI, OHU OBITM BXOOHBIMU OAaHHBIMU, U
BOCIIPOM3BECTH UX OH ITOYTHU 00513aH. DTO IIPOBEpPKa BOCIIPOU3BENEHUS BX0/a, @ He TOYHOCTH IIpef-
CKa3aHus.

Hacrosiast mpoBepka TpeOyeT JaHHBIX, KOTOPBIX MOJENb He Bumena. MX ¥ co3maéT 3TOT UHCTPY-
MEHT.

l'queMy OeJInMM II0 OTMeTKaM, a He 110 o0BeKTaM

Y6paTh U3 TTOCTPOEHUS OTHEJIbHEIE 3BEHbS OOHOU TOPU30HTAIM OECCMBICJIEHHO, COCETHUE 3BEHBS
TOTO K€ YPOBHS IIOACKAXKyT OTBET, ¥ IIPOBEpPKa OKAXKEeTCs 3aBLIIIEHHOHW. [I03TOMY OTJIOKEHHEIH
YPOBEHb HCUe3aeT IIeJIUKOM, CO BCEMU CBOMMHM 3BEHbSIMU. BOCCTaHOBUTH €T0 HHTEPIIOJISITOP MOXKET
TOJILKO II0 COCETHUM YPOBHSIM, a 3TO U eCThb IpPefCcKa3aHue.

Kpatinue oTMeTku Habopa BCeTa OCTAIOTCS B MMOCTPOEHUU. 3a mpeaenaMu Habopa WHTEPIIOISITOP
9KCTPAIMONUPYET, ¥ HEBSI3Ka TaM u3Mepsijia OBl He TO, pagy Yero MpoBepKa U OeaeTCH.

YTO0 Ha BBIXOJE

IIBa cyosi, Topu30HTaJIN AJIs1 MOCTPOoeHusi ¥ I'opu3oHTaAIN Oj1s1 mpoBepKu. O6a moy4aioT Imo-
nie hold, Honb OIS HOCTPOEHUS U eNUHUIIA O IpoBepku. MHCTpyMeHT HeBsi3Ka ropu3oHTaIeH
npotuB IIMP 570 11oJie y3HAET caM U IIeYaTaeT ABe IUGPH OTOEbHO, II0O3TOMY MIPOIlle II0gaTh eMy
00beqUHEHHBIM HAaO0p, YeM CUHUTATh OBAKIHI.

PaGounii MOPSAIOK

Pa3menuTs TOPU3OHTAJIM, IIOCTPOUTH penbed mo HabGOpy OIS HOCTPOEHUS, HAIPUMEDP dYepes
Topo2Raster, n3MepuTh HEBA3KY Cpa3y 110 000MM HabopaM U CPaBHUTH ABE IIUDPHI.

ITapaMmeTpsI
[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET
l'opuszoHTanu (MTUHUN) Hcxomubi HaGop. -
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

ITone oTmMeTKH

YucioBoe I10Jie BEICOTHI
TOPU30HTAIIH.

OTknapeiBaTh KaXkayio N-1o IIlar mpopeXXuBaHUS I10 4

OTMETKY YPOBHSAM. 4 03HaA4aeT, 4YTO B
MIPOBEPKY YXOOUT IMPUMEPHO
4eTBEPTh.

Cpsur Bri6opa (Ilor.) CMmenraeT BLIOOD YPOBHEH, 0

4TOOHI IPOTHATH TPOBEPKY MO
Pa3HBIM OOMHOXKECTBaM.

2.12 HeBsi3Ka ropu3oHTa/ieu nporus IIMP

HHCTpYyMEHT U3MepsieT, HaCKOJIbKO IToCcTpoeHHasa [IMP BOCIIpOM3BOOUT UCXOOHBEIE TOPU3OHTaNIU. B
TOYKax BIOJIb TOPU30HTaIU OepETCSA 3HAaYEHNE pacTpa ¥ CPAaBHUBAETCS C OTMETKOM caMOi TOPU30H-
Tanu. HeBsa3Ka nonoxuTtenbHa TaM, rage [IIMP nexxuT HuXe ropu3oHTaslu.

Kakue yucia BbIIaloTCs

CpenHee 3TO CMellleHUe, U HEHyJIeBOe O3Ha4aeT, YTO IIOBEPXHOCTH B II€JIOM CABHHYTA II0 BEICOTE.
CKO u RMSE aTo0 pa3bpoc. MenuaHa MOAyJs YCTOMYMBA K eUHUYHLEIM BEIOpPOCAM, MaKCUMYM ITOKa-
3BIBaET XyAlllee MeCTO Ha IIOanu.

OTHesbHO CYMUTAETCS OOMSI TOUEK, IIPOMAaXHYBIIUXCS OObIlle YeM Ha MOJIOBUHY ceueHus penbeda.
ITo MpaKTUYecKasi BenIuunuHa. Eciiy oHa 3aMeTHa, TOPU30HTalb, IPOBeAéHHas mo Takou LIMP, Bcrta-
HEeT He TaM, rme Oblyla MCXOOHAasI, 1 KapTa IlepecTaHeT COBIIaaTh caMa C COOOM.

Ceuenwne penbeda HHCTPYMEHT ONpPeHessieT 10 Habopy OTMETOK caM, KaK HauMEeHBIIYI0 Pa3HOCThb
MeKOy COCeqHUMHU ypoBHSAMH. Eciim Habop coOpaH M3 pa3HBIX UCTOYHUKOB, 3aJaiiTe CeYeHUe BPyU-
HYIO.

OBe mudpsI BMECTO OTHOMH

Ecnu B ciioe ecth mosie hold ot uHcTpymMeHnTa 2.11, HEBSI3Ka CYUTAETCS OTHOENBHO OJIS IIOCTPOEHUS U
IJISI TIPOBEPKH, U B XKYpPHA yXoosaT obe cTpoku. [lepBasi TOBOPUT, KaK MOJIEIb BOCIIPOU3BOOUT BXOI,
BTOpas - KaK OHa IIpeficka3biBaeT. BTopas Bcerga xyxe IepBOM, U 3TO HOpMaabHO. CMOTPETH Hafo
Ha Pa3phIiB MexkOy HUMHU. ECJTM OH BeJIMK, MOIEJIh XOPOIIIO 3alIOMUHAET U IJIOX0 0000IIaeT, TO eCTh
¢dopma penveda MexkAy TOPU30HTAJIIMU BOCCTaHaBNIUBaeTCsa HeBepHO. be3 nmonsa hold uHcTpyMeHT
cuuTaeT OOHY IMGPY U IpeaylpexaaeT B XKypHale, 4YTO 3TO BOCIIPOU3BEeleHHE BXOa.

OTtuéTr

HTML-0T4Y4ET COmepPKUT YETHIPE YaCTH - TAaOIUIly Ynuces 1o HabopaM, THCTOTPaMMy HEBSI30K C OTMe-
YeHHBLIMM I'paHUIlaMU B IIOJIOBUHY CedYeHUs, pa3bpoc cpelHel HEeBA3KM 110 OTMETKaM M KOPOTKUU
pa36op pe3ynbTaTa.

Pa36op oTBeuaeT Ha 4YeThIpe Bompoca. ECcTh 1M cucTeMaTH4YecKoe CMeIleHHWe, BelIuK JIM pa3tpoc
OTHOCHUTEJIbPHO Ce€4YeHUsd, 3aMeTHa JIU OO0JId IMIPOMAaX0B U €CTh JIM PAa3PBIB ME2KYy BOCIIPDOU3BEIEHNEM
¥ TpefiCKa3aHueM.

P836pOC II10 OTMETKaM CMOTPUTE BHUMATEJIBHO. Ecnu HeBsA3Ka paCTéT K BE€PpIIXWHAaM HJIU K TaJIbBETadM,
3TO 'OBOPHUT O CpE3aHUHN (bOpM, a He O CJ'Iy‘-I&fIHOM aryMe.

C0M TOUYeK

Brigaércst ToueuHHIN cio¥ HeBA30K ¢ nonsamu fid_src (06peKT ucxomHOU ropu3oHTanm), elev (ot-
MeTKa), z_dem (3HaueHue LIMP), resid u abs_resid, hold. PackpacsTe ero no resid pacxogsiiencs
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IIKaJIOh - U MecCTa, Tae IIOBEPXHOCTHh CHUCTEMATHUYECKHU YXOOUT BHU3 UJIKN BBEPX, BUOHEI CPA3y, 6es3

BCSIKOM CTATUCTHUKHU.

ITapamMmeTpsl

[TapameTp

YTto 3amaéeT

[To ymomrgyaHuIO / COBET

lopuzoHTanu (JIMHUM)

ITone otmeTKHU
IIMP (moCcTpOeHHBIN penbed)

Crno#t c otMeTKaMu. 'oguTcs

00beqUHEHHBIM HAaGOp C IojIeM

hold.
YucioBoe€ 1m0OJI€ BEICOTHL.
PacTp, KOTOpEBIY IPOBEPSEM.

Kanan LIMP ([To.) Kanan pacTtpa. 1
[ITar orpo6oBaHus BOOIb 0 - TONBPKO BEPIINHEL. BoJibliie 0
TOPU30HTAJHU Hyns mo0OaBjisieT TOYKHU Ha
OJIMHHBIX IPSMBIX ydacTKax.
Bri6opka pactpa (Hor.) BunuHeiHO MM GIUXKaNIINN, OUIMHENHO
718 TTagKoU IOBEPXHOCTH
TOYHee OUITUHENHO.
Ceuenue penbeda ([Jo.) 0 - ompenenuTs IO OTMETKAaM. 0
ToukY HEBSA30K BrIXxogHOU TOYEYHEIN CJION. co3maéTcs
OTtuért o HeBsA3Kax (HTML) Tabmnuita, rucTOorpaMMma, co3maeTcs

pazbop.

2.13 Iunarsocruka reppacunra IIMP

HUHCTPYMEHT MIIET TEPPACUHT, XapaKTEPHHIN medeKT penbeda, MOCTPOEHHOTO 0 TOPU30HTAJISIM.
CKJIOH UOET CTYIEHSIMH, BO3JIe YPOBHS TOPU30OHTAIN IIOJIKA, MEXKIY YPOBHIMH pe3kuil copoc. Ha
OTMBIBKE 5TO BUOHO KaK CHUCTEMY KOHIIEHTPUYECKUX II0JIOK, Ha Ipoduie KaK CTyIeHHU. YKIIOHH B
TaKOM pejibede HeBepHH], a PaCYETH CTOKA II0 HEMY PBYTCH.

HBa HEe3aBHCHMBIX IIPU3HAKa

BepTuKajnbHasi KpUBH3HA 3TO BTOpas IIPOU3BOAHAA BOOJIb CKJIOHA. Y CTylIeH4YaTOU TOBEPXHOCTU
OHa [aéT BCIJIeCKH Ha cOpocax ¥ MOYTH HYIH Ha II0JIKaX, a BCS KapTHUHA II0JI0OCaMU IOBTOPSET PU-
CYHOK ropu30HTane#. PacTp KpuBU3HH BLIJAETCS Ha BHIXOM, M TEPPACUHT Ha HEM BHUIEH I'Jla3aMH,
0e3 BCSIKOM CTaTUCTUKHU.

IIpuTsizkeHHEe OTMETOK K YPOBHSIM 3TO IIpSIMasi IIPOBEPKaA 10 caMUM 3Ha4eHusM, 6e3 Ipou3BOg-
HBEIX. Y HEHMCKaKEHHOU MMOBEPXHOCTH OTMETKHU MeXOy COCeTHUMHU YPOBHSIMU paciipefefieHs 0onee-
MeHee PAaBHOMEPHO, ITO9TOMY HOJIS sTUeeK B Y3KOM I0JI0Ce BOKPYT YPOBHS OM3Ka K MIMPUHE 3TOM
TOJIOCHI, ¥ OTHOIIIEHUE BBIXOOUT OKOJIO €OWHUIIL. Y TePPacCUPOBAHHOM MOBEPXHOCTH OTMETKH CKaTll-
JINBAIOTCSI Y YPOBHEM, ¥ OTHOLIEHUE PACTET.

YuTaeTrcs oTHOIIeHWe TakK. OKOJIO eUHUITH TPU3HAKOB HET, IIOJITOPA 3TO IIOBOJ IOCMOTPETH PacTp
KPHBH3HEBI T'JTa3aMHU, JBa U BHIIIE 3TO TEPPACHHT.

[IBa mpu3HaKa CTOUT CMOTPETh BMecTe. KprBu3Ha yOeguTenbHa BU3yalbHO, HO €€ BCIIIECKH OBIBAIOT
¥ OT HacToswux GopM penbeda, Hampumep OT OPOBOK. [IPUTAKEHNE K YPOBHSIM JAET YKUCIIO, HO HE
IIOKA3kIBAET, ITle UMEHHO HapylleHne. BMecTe OHM OTBEYAIOT M HA BOIPOC «ECTh JIM», U Ha BOIIPOC
«Tame».

Ceuenue penbeda

HWHCTPpYyMEHT cuuTaeT ¢paly OTMETKU BHYTPHU CEUEHUs, IO3TOMY CedeHue eMy HeoOxoaumo. ETo Moxk-
HO 3aaTh BPYYHYIO UJIM [TOOATh CJI0M TOPHU30HTaNIeH, ¥ Toraa 6epyTcs u cedeHue, 1 6a30Bas OTMETKa
OT peayibHOr0 Habopa. BTopoii myTh Haf€xKHee, eClIU OTMETKY He HaYMHAIOTCS OT KPYIJIoro Yucia.
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IInnockue y4acTKH B CYET HE HAYT

f4elKy C OKOJIOHYIEBBIM YKJIOHOM HMCKIIIOYAIOTCS U3 UHAEKCa NPUTsIKeHus. [lopor 3afgaéTcs monen
cedeHUsd. d4deliKa He yYUTEIBAETCS, €CJIU IIepenay BEICOT Ha HeW MEHbIIIe COTOU OOJIM CeYeHU s, IPpHU
ceueruu 0.5 M 3T0 5 MM Ha f4eiiky. [lapameTrp He yYHUTBHIBaTh T4Y€HKH C IIepenajioM MeHbIIIe,
HOJIsi CeYeHMsI JIEKUT B OOIIOJIHUTEJILHBIX, HOJIb €I'0 OTKJIIOYaEeT.

Be3 3Toro oTCeBa UHIEKC UCKaXKaeTCs Ha JIto00i peaslbHOM MaTpulle ¢ BomoéMoM. OTMEeTKU BOTHOM
ITOBEPXHOCTU CTOSIT Ha OJJHOM MECTe U BCe IIOIafaloT B OofHY ¢a3ly BHYTPU CeUeHUs, pacrpenee-
HUe IIepeKalluBaeTCs, M MHOEKC 3aHuKaeTCs, TOKa3kIBas JI0XKHoe Onaromony4due. Ha maTpune, roe
BOOOXPAHUIIHINE 3aHUMao 44.5 mporeHTa mioianu, HHaekc 6e3 orcea gaBai 0.50 smecto 0.97, a
o ogHOU cytie Beixopuino 1.00.

Homns WCKJIIOUEHHBIX sTUeeK IIeYaTaeTCs B KYPHAJl ¥ IIO0IIagaeT B OTYET. ITO BAXKHO BUOeTh. Ecriu
WHCTPYMEHT B]:IGpOCI/IJ'[ IIOJIOBUHY IIJIOIIAOX, BBl OOJIZKHBEI 3HATH 00 3TOM, a He uCKaThb IIPDUYNHY U3-
MEHEeHHs Pe3yJibTaTa CaMOCTOATEIJIBHO.

OTtuér

HTML-oT4éT comepKuT TabJHIy 4YHCelI U THCTOrpaMMy (a3bl, TO €CThb paclpeneeHrne OTMETOK
BHYTpPHU ceueHUus. POBHasa rucrorpaMma O3HadaeT, YTO TeppacuHra HeT. [Iuk B HyJie 03Ha4aeT, 4To
OTMETKHU COOUPAIOTCS Y YPOBHEM, U IIOBEPXHOCTh CTyIIeHYaTas.

Kak ycTrpaHaTs

TeppacuHT yCTPaHSIETCSA CTPYKTYPHBIMU JTUHUSMU (TanbBeru, OPOBKHU, BOOOPA3desibl) U VIIJIOTHEHU-
€M HMCXOOHBIX TaHHBIX, a He criaxkuBaHueM. CriaxuBaHue yOepEeT CTyIeHu BMecTe ¢ popmMaMu pe-
needa, ¥ IUOPH CTAaHYT JIy4YIlle IPU TOM, YTO KapTa CTaHeT XyXkKe.

ITapaMmeTpsbI
[TapameTp YTo 3amaét ITo ymonmgaHnuio / cCOBET
IIMP (mpoBepseMbIil penbed) PacTp, KOTOpEBIY IPOBEPSEM.
Kanan LIMP ([To.) Kanan pacTtpa. 1
Ceuenue penbeda 0 - B34Th U3 CJI0g 0
TOPHU30HTAJIEN.
lopusonTanmu gnsa Heo06si3aTenbHBIN CIIOH, U3 -
onpeneeHus CeUeHU Hero 0epyTCs ceueHue u

0a30Bas OTMETKa.
[Tone OTMETKU TOPU30HTaNIekn YucJioBoe MoJie BEICOTHI. -

ba3oBas oTMeTKa ypOBHEU OTCUYET ypOBHEH, eciu 0
(Oom.) cedeHHe 3aJaHO BPYYHYIO.
[TonymuprHa M0JI0CH BOKPYT [onsa cegernns. OxupaemMas 0.1
ypoBHA ([Jom.) IOJIs1 paBHA YOBOEHHOMY
3Ha4YEeHUIO.
BepTukanbHasa KpUBU3HA BrrxomHoO# pacTp. co3maéTrcs
OTtuért o Teppacuure (HTML) Tab6muia, rucTorpaMmMa ¢assl, co3maéTcs
pazbop.

2.14 CusitHe cTyneHeH (CrjiakKuBaHHE C OTPAaHUYEHHEM)

I/IHCTPYMGHT YCTPaHsAET TePpaCUuHr, TO €CTb y6HpaeT CTYII€HHU CO CKJIOHOB, HE COBUTad CaMU Iropu-
30HTAJIN.
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Kak 3T0 BO3MO2KHO

HOBerHOCTb CriIa2KUBae€TCA UTEePaTHUuBHO, HO KaXIOou TOYKe 3allpelneHo YXOOUuTh OT UCXOOHOI'O 3Ha-
4YeHUS Oajbllle 3aJaHHOU monu cedeHusd. Ilo YMOJIYaHHIO 3TO IIOJIOBMHA CEe4YeHHud, TO €CTb POBHO
omnbKa KBAaHTOBAHUSA. HOBerHOCTB, IIOCTPOEHHAa II0 TOPU3OHTAIsAM C IIIaroM Ce4eHusd, U TaK H3-
BE€CTHa He TOYHeEe.

Ortcroma gBa CBOMCTBA, pagu KOTOPHIX BCE U AeaeTcsa. MeTo He MOXKET BHIAYMAaTh (POPMEI TOHBIIIE,
YeM IO3BOJISIET UCXOOHOE CeYEeHNe, TIOTOMY YTO pa3Max MPaBKHU OTPAaHUYEH CBEPXY. U OH HE MOXKET
IIEPEeKNHYTh TOYKY Yepe3 rOPU30HTAlb, TaK KaK COBUT MEHbIIIe IIOJIOBUHEL Iara MeKIY YPOBHSIMU.

Ha aTasniorHOM CTyneH4YaTOM penbede NHAEKC NpuTsakeHus mamaeT ¢ 5.00 mo 1.13, a cpegHsas ommo-
Ka IIPOTUB UCTUHHOU IoBepxHOCTU C 1.25 M 70 0.12 M.

IIpaBKa caMmonposepsieMasi

HHOeKCc NpUTSIKEeHus K YPOBHSIM CUYMTAETCS OO U II0CJIe IIpaBKu, o0e Iudphl yXOOsaT B XKypHal BMe-
cTe ¢ HaubonbIIuM GaKTUYECKUM CIBUTOM ITOBEPXHOCTHU. EC/Iu Imocie mpaBKy UHAEKC OCTAJICS BHIIIIE
OBOUKH, MHCTPYMEHT IIPSIMO TOBOPHUT, UTO CTYIIEHU HE VIIIM, U COBETyeT mo0aBUTh UTEPAIUi WU
IIPOBEPUTH CEYEHUE.

Otuétr HTML copmepzkuT TabauIly YUCETI [0 U IIOCJIe, ABE TUCTOTPAaMMEI a3kl psAAoM U pa3dop. ITo
TOTOBHIM JOKYMEHT [JIsI 3aKa34YrWKa HJIM PelieH3eHTa, 110 HeMY BUIHO, YTO OBLIIO, YTO CTAI0 ¥ KaKOu
LIEHOMU.

Yero HHCTPYMEHT He OeJiaeT

OH He BO3BpalllaeT TOTO, Yero B MaHHBIX HeT. EC/Iu y3KuM Bpe3 cpe3aH IIpH IOCTPOeHUuU penbeda,
CTakMBaHWEe er0 He BOCCTAHOBHUT, TPAaBKa OrpaHMYEHa ITOJIOBHHOIN cedeHHUs, a Bpe3 rioyoxe. Ha
BOIHOM TJIafy OH TOXKE He IIOMOXKET, TaM Hy2KHa MacKa, a He CrllakKuBaHUeE.

ITapameTpsl
[Tapametp Yrto 3apaéT ITo ymonyaHuo / COBET
LIMP co ctyneHsiMu [TpoBepsieMbIl pacTp. -
Kanan IIMP (Hor.) Kanan pactpa. 1
CeueHue pesnbeda 0 - B3SITh U3 CJIOS 0
TOpPU30HTAJIEN.

l'opusoHTanu gnsa
onpeneneHns CeUeHUus
[Tone oTMeTKHM TOpU30HTaJEeHn

Heo0Os3aTenbHBINA CII0H, U3 -

Hero OepéeTcd mar.
YHCIIOBOE TI0JIE BEICOTHL.

HUrepamuit crnaXxuBaHUSA Borsnbitie 3HaYUT rnaxe. 50
IToncoTHM XBaTaeT IIOYTHU
BcCerja.
HoIyCTUMBIN COBUT, OIS Honp 3amnpeiiaet npasky 0.5
ceuenus (Jor.) BOBCE.
Penved 6e3 cTynenei BrixogHoU pacTp. co3maéTcs
Otuét mo u nociie (HTML) Tabmuita, THCTOTPAMMEI, co3maéTcs

pazbop.

2. Tonorpadusi (mpogoIKeHHe)

2.15 OTYéT mo CTBOPY

HUHCTPYMEHT cYyuTaeT MOpGOMETPUIO BOOOCOOpa OT CTBOPA - TOYKHW 3aMBIKaHUs Ha BOJOTOKE. DTO
KJlacCMYecKasl 3ajladya MHKEHEPHOUM T'MOPONOTHUY U M3BICKAHWM, XapaKTepUCTUKu OacceiiHa OT 3a-
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maHHOM Touku. MHCcTpyMeHTH 2.05 - 2.07 maioT CTOK, PEUYHYIO CeThb U OaCCelHHl 110 TEPPUTOPUU B
menoMm, a 2.15 oTBedYaeT Ha BOIPOC ITPO KOHKPETHBIN CTBOP.

ITons ncxogHOTO 06BEKTA MEPEHOCSTCS B BEIXOI TEM K€ IopsAnKoM, uTo B 2.07. HyxkHbie BEIOUPAIOT-
Cs1 B IOIIOJTHUTENBHEIX ITapaMeTpax, IIPU COBIIaleHUN UMeHU fobaBisieTcs npedukc src .

Kaxk 310 pa6oTaer

Kaxkpast ToOuKa CTBOpa IPUTSATUBAETCH K sT9eHKe ¢ HauOOJIbIIeH aKKyMyJIsSIIued B Paguyce IPUTIK-
KM, I09TOMY CTBOP CT@BUTCS Ha I'Jla3 PSALOM C TaJIbBEIOM U IIONafaTh MHEIIILIO B TYEUKy BOOOTOKA He
HyX)HO. OT IPUTSIHYTON SUEeNKU coOMpaeTCs IMOJIHBEIM BOmOCOOp, M [0 HEMY CUUTAETCS 30HaJIbHas
cTaTucTuka. ['maBHEIN BOOOTOK TPACCUPYETCS BBEPX II0 PEIIETKE, U3 KaXIOU S4elKY OejlaeTcs 1iar
B cocefa C HauOOJIbIlel aKKyMyIsIued, ¥ TaK OO sT9eiKu 0e3 MPUTOKOB.

Bomoc6Gopsl cocegHMX CTBOPOB Ha OOHOM BOMIOTOKE BKIAALIBAIOTCS OPYT B Apyra. KaxKmwldi CTBOP
MOoJTy4YaeT CBOM ITOJTHEIM OacceliH, a He OCTATOK IT0CJie BHIIeeskaIero. 3to oraudaet 2.15 ot 2.07,
TTe TEPPUTOPUS IENUTCS Ha HemepeceKarolecs 6acCeiHHI.

Y10 cuHuTaercs

ITokasaTtenb ITone EpvHuIE
IInomane 6acceitHa area km?2 KM?
CpepnHsis BEICOTa Z _mean M
MuHuManbpHas BLICOTaA Z_min M
MakcumasnbHas BeICOTa Z_max M
CpepnHuii yKiioH GacceifHa slope deg rpanych (Horn 3x3)
OTMeTKa CTBOpa z_gauge M

[InuHa rI1aBHOTO BOOOTOKA stream km KM
ITageHue BomoTOKa fall m M
CpenHul yKJIOH BOOOTOKA slope ppm IpPOMHUJIIE
CpenHuil yKIJIOH CKJIOHOB Ick mmo CII sp_slope ppm IPOMHUJIIIE
CyMMapHasi OirHa rOPHU30HTaIeH sp_iso km KM
CpenHeB3BeLIeHHBIN YKIOH BOgOoTOKa Imo CII  sp stream ppm npomuine
I[InuHa peyHOM ceTH BHYTPHU BogocOopa net km KM
I'ycTroTa peuyHou cetu net dens KM Ha KM2
fAugeexk B Oaccerine cells IIT.

IIsate nonen BHU3Y Ta6J'II/II_IbI 3allOJIHAKTCA TOJIBKO IIPpHU BKJIIOUEHHEIX IIapaMeTpax. TpI/I II0JIA C ITpH-
CTaBKOM SP_ IIOABJIAIOTCA IIPU 3addaHHOM CE€YeHUHU l"OpI/I3OHTaJ'IefI, OBa IIOJIA net_ IIPX 3adaHHOM
Imopore aKKymMmyJsalilii, HHa4e OHU OCTAlTCA IIYCTBIMH.

BeHI/I‘-II/IHa, KOTOPYIO IIOCYUTATh HE U3 Yero, IIHUIIEeTCA IIYyCThIM 3Ha4YEeHHUueM, a He HYJ'IeM Homnb aTO
“3MepeHue, MyCTO 3TO er0 OTCYyTCTBHE.

TpH OjIUHBI, KOTOPHIE JIETKO IIepenyrarb

B tabnune aTpubyTOB PSILOM CTOSIT TPH IIOJIS C OJIMHAMU, U 10 KODOTKUM MMeHaM OHHU He pa3jimda-
1oTcsi. B 3aromoBkax Tabmuilkl aTpuOyTOB CTOSIT IOAMKUCH CJIOBAMH, HO TIPHU BHITPYy3Ke B CSV unu npu
paboTe uepe3 BEIpaXKeHUs OCTAlOTCS UMeHa, I03TOMY pa3Hulla Ha3BaHa 3[eCh IIPSIMO.

stream_km - JJIMHA I'JTABHOT' 0 BOOOTOKA, OT CTBOPA BBEPX I1O HauboJbIIen AKKYMYJIALINU 00 UCTOKaA.
OpgHa nMuHus, IIPUTOKHU B Heé He BXOOAT.

net_km - qiuHa BCeM peyHO ceTu BHYTPH BomocOOpa, TIaBHBEIM BOMOTOK BMECTE C HPUTOKAMM.
3anonHsAeTCS IPU 3aJaHHOM IIOPOre aKKyMYJISIIUH.

sp_iso_Km - ifluHa ropu30HTAIeH, a He BOOOTOKOB. DTO MHOXKUTEb 2li B popMysie CpegHero yKio-
Ha CKI0HOB 1o CII, ¥ OH Ha [Ba mOpsigKa GOblile OJIMHEI CETH, IIOTOMY YTO TOPU3OHTAIM MAYT II0
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BCeH IIoIagu Yepe3 KaxKaoe cedeHue 1o BeicoTe. [I71s BomocOopa B 54 KM? IpU CEYEeHUH 5 M II0Ty-
qgaeTcsd oKojio 2800 KM, ¥ 9TO HOPMAaJIbHO.

ITapamMmeTpsl

[TapameTp

YTto 3amaéeT

[To ymomrgyaHuIO / COBET

Bxomxas LIMP

To4ku CTBOPOB

Penved B MeTpax B
meTpudeckou CK.

To4yeuHEBIN CJIOU, II0 TOYKE Ha
CTBOP.

CeuyeHue ropu3oHTaneu ojs Bkmtougaet nons sp_. Home 10

pacuéTa o CII, m OTKJIIOYaerT.

[Topor akKyMyIIiUuU OJist Bkitouaet nionng net . Honb 0

ONIVHLI PEYHOU CceTHu, s4eeK OTKJII0YaeT.

Pagnyc npuTaXkKH TOYEK, M OKHO IoMCKa MaKCUMaJIbHOMU 150

(mom.) AKKyMYJISIUH.

3anoMHUTL TOHUXKEHUS [TonroToBKa penbeda mnepen BKIJI.
pacyeéToM CTOKa.

Epsilon yknona, M (gom.) HakJioH 3achIinKu Ipu Kak B 2.04
3amlo0JIHEHUH.

Bomoc6opEl CTBOPOB [TonuroHs! ¢ aTpubyTaMu 110 Cco3maéTCs

(TIONTUTOHEL) Tabuile BHIIIE.

Otuér no crBopam (HTML) Tabmuila Ha KaXaBIM CTBOD. co3maéercs

KmtoueBnie nudprI 110 KazKI0My CTBOPY AyOIUPYIOTCS B KYypHAaI Processing AByMst CTpPOKaMu, YTOOBI
pe3ynbTaT YyuTaucsa 6e3 OTKPHITUSA TaGIUILl aTPUOYTOB.

BbrIicTpasi npoBepka Ha IeMo

3anyctute 2.10 [Iemo-penbed. Kpome pacTpa oH BeIgacT cioii TodkH CTBOPOB (AeMo) - Tpu
TOYKH YV TaJbBETOB, COBUHYTHIE B CTOPOHY OT BOomoTOoKa. IlomatiTe pembed u 3TH TOYKHU B 2.15 C
pamguycoM IPUTSIKKU 10 yMOM4YaHuIo. [IOIUTOHE JISTYT IO BOomopa3desiaM, a B OTYETE Y CTBOPOB
OOHOTO BOOOTOKA COBIIANET MafgeHue u OyOeT pacTH YKJIOH BBEPX IO TEYEHUIO.

I'paHUIIBI IPUMEHUMOCTH

WracTpyMeHT cunuTaeT MopdoMeTpuio HacceliHa 1 TONBKO e€. Pacxomer, MOOyIu CTOKA, THOPAaBIINKA
U CHeroTasiHUEe CO3HaTeJIbHO He BXOOAT B 3a7ady, 9TO pacyéTHas THOPOJIOTHS II0 HOpMaTuBaM, OT-
menbHas TeMa. EqmHUIE IpennonaraoTca MeTpudeckumuy, [IMP B MeTpax B METPUYECKOU CUCTEME
KOOPOHUHAT.

Bomoc60opE! CTPOSITCS II0 TOHOJIOTHH penbeda. Ha TeppuTopusax 6e3 YETKUX I'PAHUIL CTOKA - IIIIOCKUX
MoMMax, IIPU TUAPABINYECKHUX IIEPEeTOKaX U MOAIOPax - Pe3yJIbTaT CIeqyeT IIPOBEPSATh THOPOAUHA-
MHYEeCKHM MOIeJIMPOBaHHEM.

PacuéTt o CII 33-101-2003

T'ugposnoru cYuTalT CTOK 110 HOPMaTUBHOM METOOUWKE, ¥ OBe BEIMYUHLI B HEM oIlpenessaioTcs dop-
MyJlaM#, KOTOPhIE He COBIAMAioT C Ghu3nudeckuMu. [lapaMeTp cedeHHe rOPHU30HTAIeH BKI0YaeT
WX PacyéT, HOJIb OTKJII0YaeT.

CpeaHui YKJIOH CKJIOHOB ICK cunTaercs mo ¢popmyie
Ick = h - Zli/ (2A),
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rge h - ceuenune ropuzonTane, Xli - cyMMapHas OiiMHA TOPU30HTAJIEN B mpepenax Bogoc6Gopa, A
- ero miomanb. 'opu30HTANM pajy 3TOr0 He CTPOATCS, OJIMHA CUYUTAETCS IONCUETOM IIEPEXOIOB
yepe3 YPOBEHb MEXKIY COCEIHUMH sS4YelKaMUu U BEIBOOUTCS B ITojie sp_iso_km.

Ick aTO He pu3zmueckuil yKiIoH. Ha mmockoctu ¢hopmya AaéT MOTOBUHY TaHT€HCA, TOTOMY UTO IBOH-
Ka B 3HaMeHaTeJle YYUTHEIBaeT IBYCTOPOHHOCThL CKJIOHOB, BOfla CT€KaeT K BOLOTOKY C 060ux 60pPTOB
OonuHEL. BenmnynHa OCMBICTIEHHA TOJIBKO BHYTPU MeTOonuku ClI, m03TOMY I€3KUT OTHAEIBLHEIM I10JIEM
pAnoM ¢ GU3NYECKUM YKJIIOHOM, & He BMECTO HErO.

CpeI[HeB3BeIHeHHbIﬁ YKJIOH BOJOTOKaA CUNTAETCA KaK IMPOU3BEJEHNME YaCTHBIX YKJIOHOB y4acCT-
KOB MeXy TO4YKaMH HeperI/IGa HpO(l)I/IJ'[H, KaXObIM B CTEIIeHU [I0JIM CBOeM IauHbIL. Ha POBHOM IIPO-
(1)I/IJ'Ie COBIIaaeT C IIPOCTBIM IIad€HHWEM Ha OJINHY, Ha JIOMAaHOM J:[aéT MEHBbIIIEe, BeOb PeKa C KPYTEIM
BEPXOBLEM H IIOJIOTUM HH30BEEM OOHHWM OTHOIIIEHHMEM HE OIIMCEIBAE€TCs.

[I71 cpaBHEHUSA B BBIXOJE OCTAIOTCA U pU3NUECKUe BeIUYUHEH - slope_deg (cpegHUU YKIIOH S4eeK
o Mmetony XopHa) u stream_ppm (nageHue BOOOTOKA, OeJIEHHOE Ha ero AJIUHY).

[I1uHA peYHOH CeTH

[TapaMeTp MOPOT aKKYMYJISIIHH [UIsI UIMHBI PEYHOM CeTH BKIIoYaeT nois net_km u net_dens,
HOJIb OTKJIIOYaeT.

CeTb 9TO TUEHKHU, B KOTOPHIX aKKyMYJISIIIUS JOCTUTJIa IOPOTa, TO €CTh TOT Ke ITPU3HaK BOOOTOKA, YTO
B 2.06 PeyHnasi ceTh. [ITMHa CUUTAETCS II0 3BEHBSIM PEHIETKH CTOKA, MUArOHAJIbHOE 3BEHO BECUT
KOPEHB 13 [IBYX Pa3MepoB SUEeHKHU, I03TOMY YHCJIO COBIIaAaeT C AJINHOM JIMHUM, KOTOPHIE ITIOCTPOMUIia
Orr 2.06 Ha TOM XKe ITOpPoTe.

3BEHO 3aCYHUTHIBAETCS, TOJIFKO KOrfa o0e ero siueliku BHYTPU BomocOopa. 3BeHO, YXOOsIIee 3a rpa-
HUILy, IPUHAOJIEXKUT yKe COCEeTHEMY BOOOCOODYy, ¥ NPUIIMCHIBATH €r0 CIofa 3HAYUIJIO OBl CUUTATh
OOHY PEKY OBaXK[IEL.

HOpOT peliaeT, 4TO CHUTAThk BOOOTOKOM, U NOJIMHA CETHM MEHAeTCd BMeCTe C HMM B PA3HI. Ha Mma-
JIEHBKOM IIOPOT'e CEeTh IpopacTaeT B KaxXKAVIO JIOKOWHY, Ha GONBIIOM OCTAIOTCS TOJBKO KPYIIHEHIE
BOOOTOKHM. [ToaToMy umcio 6e3 yKa3aHUs IIOpora He 3HAUUT HUYETOo, U B XKYpPHAJI IOPOT TTUIIETCS
PSOOM C OJIMHOM.

I'ycrora cetu net_dens 3To gjimHa ceTH, AeJjIEHHASA Ha IJIOIagb BogocOopa, B KHMJIOMETpax Ha
KBaApaTHBIM KujioMeTp. BenuumHua 6e3pa3mMepHas 110 CMBICIY U CpaBHUMAas MexXay 6acceliHaMu, B
OT/IMYUeEe OT CaMOM [JIUHEL.

2.16 Boooc6op. JINHUHU U KOHTYPHI (KaHaBbI, Kapbephbl)

NHCTPYMEHT CUMTaET IJIOIaAb BogocOopa IpuEMHMKA - HAarOPHOM KaHaBH, JIOTKA, KIOBETA JOPOTHU
UM KOHTypa Kapbepa. Bompoc crtaBuTcsa Tak. Kakyoo Iioliagb mepexBaThIBaeT IMPUEMHUK, €CITU
caMmoro npuéMHuka Ha [IMP e1é Her.

IMomnst ncxogHOTO 00BEKTA MEPEHOCSTCS B BEIXOI TEM 2Ke IOpPsAOKoM, uTo B 2.07. HykHbIe BEIOUPAIOT-
CsI B AOIIOTHUTENBHBIX ITapaMeTpax, IIPKU COBIIaieHUN UMeHH mo0aBiisieTcs mpedukc src .

Kaxk 3T0 pa6oTaer

BpesaTh Tpaccy B penbed OjIs 3TOTO He HYyKHO. Tpacca pacTepulyeTcs B SUelKHU I'pPupa, BCe OHU
OepyTcs IpUEMHHUKAMU, ¥ BOHOCOOP coOupaeTcss KakKk MHOXKECTBO ST4YeeK, Yel MyTh CTOKA IPUXOIUT
B NM00yI0 STYeUKy TpaccChl. Tpacca MoxkeT OBITH JIOMaHOM, MOXKeT IiepeceKaTb Bogopa3nesl, MOXKeT
BBIXOOUTH 3a paMKy LIMP - HapyKHas 4acTb IPOCTO HE Y4aCTBYET.

Pactepuzanusa UAET C I1aroM NOMbIUYENKY, I03TOMY Ha M3JI0MaxX U AuaroHamnsX TPpacCH HeT IIPOIyC-
KOB, 4epe3 KOTOPHIE BOJa «IIpoTeKajia» 6k MUMO ITPUEMHHUKA.

82



Bomoc60opel coceqHUX TPAacC BKIIAABIBAIOTCS OPYT B APyTa, HUKHSS IO CKJIOHY KaHaBa IIOJIydaeT U
TO, YTO IIepexBaThIBAE€T BEPXHASA. ITO TO K€ IIOBENEHUE, YTO Y CTBOPOB B 2.15, U OHO IpPaBUJIBHOE -
Kaxkpjas Tpacca [Iojy4JaeT CBOU IIOJIHBEIM BOmocOOp, a He OCTAaTOK.

KoHTyp BMeCTO JTUHUHU

Bxomom IIPUHUMAIOTCA U JIMHUU, W ITIOJIUT OHEIL. [Tonmuron cuuTtaeTcsa HpI/IéMHI/IKOM LOEeJINKOM, U KOHTYD,
U BCH IIJIOIIaOdb BHYTPH.

[st Kapkepa 3TO IPUHLUUNINAIBHO. BHYTpY OH mempeccus, mocye 3aloTHEHUs TOHUKEHWH Halmpas-
JIEHUS CTOKA TaM CTAHOBSITCH YCIIOBHBIMH - ITOPSAAOK 00X0ma IJIOCKOM 3aJIUTOM ITOBEPXHOCTH Ha3Ha-
YaeT MX IPOU3BOIILHO. ECi MpHEMHUKOM B3SITh TOJIBKO JIMHUIO O0PTa, 9aCTh BHYTPEHHUX ST4YeeK
«CTE€YET» MMUMO HEE 10 3TUM YCJIOBHBEIM HaIpaBJIEHUSM M YBEOET 3a co00 BHemrHMe. Onopa Ha BCIO
BHYTPEHHOCTb CHUMaET BOIIPOC O HAIIPABJIEHUAX B AMeE. KakoBEI OB HM OBLIN 9TH HallpaBJIEHUd, BCA
eé myolangb yX&ke B BogocOope, a CHapyKu BoJla TPacCUPYeTCs 110 pealbHOMYy penbedy.

BHyTpeHHMe KOIblla ITOJIMT0HA BXOMSAT B IPUEMHUK HapaBHEe C OCTAJIbHOM IIJIOIIAILIO - BHEIITHET'O pe-
nmeeda BHYTPU KOHTypa HET. MyIbTUIONUTOH oOpabaThiBaeTcs 1Mo 4acTtsaM. O6BOgUThE OOPT JIMHUEH
Oorblile He HYXXKHO, TOOAETCS TOTOBHIM KOHTYP.

Bpe3ka Tpaccsl

OTpenpHas ranoyka Bpesars Tpaccy B penbed oTBeuaeT Ha APYrod BOIPOC - YIEPKUT JIU KaHa-
Ba IIOTOK, €CJIM OHa MeJibue MeCTHHIX (opm penrveda. Bpeska omyckaeT penbed BOOIb TPAcChHl Ha
3aJjaHHYIO TIyOWHY, ¥ Jaiblle CTOK CYUTAETCH yKe 0 U3MEHEHHOMY pebedy.

Bpe3ka MeHseT rugpoJIOruI0 HaMepPeHHO, II03TOMY I10 YMOJIYaHUIO BHIKJIIOYEHA, a pe3ysbTaT 3aBU-
CUT OT 3apmaHHoi rinyouHEl. @aKT Bpe3KM U riiyOuHa IledaTaloTcs B XKypHal u nomnagaiotr B HTML-
OTYET, YTOOH! ITUPPY HENMb3s OBLIO IPUHSATh 3a PACUET II0 UCXOTHOMY pernbedy.

9TO0 cUHTaeTcsa

IToka3aTtenb ITome Enuanne
ITnomame BomocGopa area km2  km?
CpepHsas BEICOTaA Z_mean M
MuHrManbHasa BEICOTA Z min M
MakcumanbpHas BEICOTA Z max M

CpepnHuii ykioH Bogocbopa  slope deg rpapyce (Horn 3x3)
[nvHa Tpacce uwiu KOHTypa trace km  km

IInomans NpUEMHUKA seed km2 km?
fAgeek mpuéMHUKA trace cells mIT.
fgeek B BomocHope cells IIIT.
ITapaMeTpsbI
[TapameTp YTo 3amaéT ITo ymonyaHuo / COBET
Bxopguas LIMP Penved B MeTpax B -
MmeTpudeckou CK.
Tpaccel 1 KOHTYDPEHL JIMHUM UTU OJIUTOHEL, 10 -
00BEKTY Ha IPUEMHUK.
Bce 00beKTH KaK OIMH OO61muit Bomoc60op BMECTO BBIKIJI.
BOHOCOOp OTHEeJIbHBIX.
Bpe3aTs Tpaccy B penbed [IpoBepka yoepKaHUS II0TOKA.  BBHIKIL.
'nmyObuHa Bpe3KH, M (IO1.) HackonbKo onyCcTUTh penbed 2.0

BOOJIb TPACCHI.
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[TapameTp YTo 3amaeT ITo ymonuanuio / COBET
3amoIHUTDL ITOHUXKEHUS [TogroToBKa penbeda mepen BKIJI.
pacyéToM CTOKa.
Epsilon yknona, M (gom.) HakmoH 3achIIIKYA IPHU Kak B 2.04
3aII0JTHEeHUH.
Bomoc6ops! Tpacc (monmurousl)  [TonuroHs! ¢ aTpubyTaMu 1o co3maéeTcs
TabJINIle BEIIIE.
OtuéT no Tpaccam (HTML) Tabnuila Ha KaXKayio Tpaccy. co3maéeTcsa

BricTpas npoBepka Ha IJeMoO

2.10 Temo-penbed BrimaeT cinoii Tpacchl KaHaB (AeMO0): HaTrOPHYIO KaHaBY BHIIIE CUJILHOTO Tallb-
Bera U KIOBET HUXKE II0 CKIOHY, 00e JmoMaHble ¢ u3noMoM. IlomaviTe penbed u 3TOT cioi B 2.16.
Bopoc60op moKeH Jieub BHIIIE TPACC IO CTOKY M VIIEPEeThCSA B BOJOPA3Iesikl, a He B paMKy I'pufa.

rpaHHHBI IIPHMEHHMOCTH

I/IHCTp}TMeHT OTB€4YaeT Ha BOIIPOC O IIJIOIIaAu, a HEe O pacxone. Pacxonsr, MOOYJIX CTOKaA U IIPOITYCK-
Hasi ClIOCOOHOCTh KaHaBHI - paC‘-IéTHaH TUOPOJIOTHUSA II0 HOPMATHUBAM, U B 3ad4y He BXOOAT. EguHuIE
IIpepmojlaraloTCa MEeTPpUu4YeCKUMHU.

Bopoc6opst cTposiTcs 1Mo Tonosioruu penbeda. Ha Tepputopusix 6e3 4€TKUX I'PAHUIL CTOKA - IIJIOCKUX
morvMax, IIpyu TUAPaBINYEeCKUX IIepeToKax U MOAIopax - pe3yabTaT CcJenyeT IPOBePATh TUAPOIUHA-
MUYECKUM MOOeIUpPOBaHUEM.

2.17 OTYEéT Mo rOTOBOMY BOI0OCOOPY

HNHCTpyMeHT cuuTaeT MOPGOMETPHIO [0 TOTOBBIM ITOJIUTOHAM BOOOCOOPOB - IJIOIIalb, CPEOHIOI U
KpaliHre OTMEeTKH, CpeIHUM YKJIOH 6acceliHa, IJIMHY I'JIaBHOTO BOOOTOKA U IaZleHUe.

OH HyXKeH TaM, e BomocOop yKe eCTh, HapMCOBAH BPYYHYIO, B3SIT M3 YYXKOTO ITPOeKTa MU II0-
CUMTaH APYro¥ mporpaMMoi. ['paHUILI HE IIEPECUUTHIBAIOTCS - PACUET UAET II0 TOMY IIOIUTOHY,

KOTOPHIN ITofiany, Have OTBET OBLI OBbI ITPO OPYTO¥M BOZocOOp.

[TapameTp

YTto 3amaeT

[To ymom4aHuUIO / COBET

Bxomxas IIMP

[Tomurous! BomocHopoB

PaCTp OTMETOK, II0 KOTOPOMY
CUHHUTAIOTCSA XapPaKTEPUCTUKH.
['oToBBIE KOHTYPEI, IIO
KOTOPBIM CHHUTATBh.

ToukY 3aMBEIKaHUSA CtBopst. [IycTo - TOUKa IIyCTO
OepéTcst o HaubOoIbIlen
AKKyMYJISIIUY BHYTPU
[IOJIUTOHA.
CuuTaTh OJIUHY BOOOTOKa U TpebyeT TpaccupoBku 1o [IMP  BKIIoueHO
nageHue U 3aMeTHO JIOpOXKe
OCTaJIbHOTO.
CeyeHue ropusoHTaneu ojs Bxkmtougaet nons sp_. Home 10
pacuéTa o CII, m OTKJII0YaeT.
[Topor akKyMynanquu Oiist Bkmnouaet nons net . Honb 0
ONVHBI PEYHOU CeTHu, s49eekK OTKJIIOYaeT.
Pamuyc nputsakKu ToO4eK IIBUTaET CTBOP K STUYEUKe C 0

(mom.)

HauObOoJIbIIeH aKKyMYISaIuen
mo6IM30CTH.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

3anoJIHUTh TOHUXKeHusd (mo1.) bes 3anonmHeHus Boaa BKJIIOYEHO
OCTaHaBJIMBAETCS B JIOKAJIBHBIX
amax ITMP.
Bomoc6ops! ¢ BrIxon: Te 3Ke IOJIUTOHEI C -
XapaKTepUCTUKaMu OOMMCAHHBIMU ITOJISIMHU.

IToJis1 BBIXOOHOT O CJI0SI

IToka3aTenpb TTone EpuHune
IInomans BogocHopa area km?2 KM?
CpenHsig BeICOTa Z_mean M
MuHuManbHas BEHICOTa Z _min M
MakcumasnbHas BEICOTa Z_max M
CpepnHuii yKII0OH BogocHopa slope mean rpanychl (Horn 3x3)
OTMeTKa TOYKH 3aMBIKaHUS Z_gauge M

IIJIMHa rI1aBHOTO BOJOTOKA stream km KM
ITapmenue BomoTOKA stream fall m M
CpepHuii yKJIOH BOOOTOKa stream ppm IpoMUILIE
CpepHul yKIOH CKJIOHOB Ick o CII sp_slope ppm IPOMHUJIIIE
CyMMapHas A/iiHa FOPH30HTAJIeH sp_iso _km KM
CpenHeB3BeUIeHHBIN YKIOH BOZoTOKa Imo CII  sp stream ppm npoMmuimne
[nuHa peuHo#l ceTH BHYTpU BogocHopa net km KM
I'ycToTa pedyHoM ceTn net dens KM Ha KM?
Croco6 BeIOOpPAa TOYKH 3aMEIKAHUS outlet -

fgeek B BomocbHope cells IIIT.

IMTons c Hpe(bI/IKCOM SP_ 3allOJIHAIOTCA IIPHU 3aJaHHOM CE9YEeHUNU l"OpPI3OHT&J'I€fI, I10JIA net_ IIPpY 3adaH-
HOM IIOpPOTre aKKYMYVYIJIALINHY, I10JI5d BOOOTOKaA IIPKU BKJIIOYEHHOM raJIouyKe OJINHBL. B oCcTambHBIX ClIy4dasax
OHH OCTAIOTCHA IIYCTBIMH, a ITYCTO 3TO OTCYTCTBHE U3MEPEHU, HE HOJIb.

Tpu OnuHEL B 3TOM TabJulle JIerKo IIepenyTaTh, U pa3Hulla MeXay HUMU CyIecTBeHHasd. stream_km
9TO [JIMHA T'JIaBHOTO BOAOTOKA, OJHOM JIMHUM OT TOYKU 3aMBIKaHUA [0 ucToka. net_km 3To gnmuHa
BCeil CeTH BMeCTe C IPUTOKaMu. Sp_iso_km 3To gyinHa ropu30oHTaIe , MHOXUTENb 2li B hopmyrne
yKIIOHa CKjI0HOB 1o CII, 1 oHa Ha OBa ImopsigKa 0O0JIbIlle OJIUHEI CETH, IIOTOMY YTO TOPHU30HTAJIN UOYT
II0 BCeH IUIOMIagM Yepes3 Kaxkaoe ceueHwue 1o BeicoTe. [ BomocOGopa B 54 KM? IIpHU CEYEHUH D5 M
BRIXOOUT 0KO0JI0 2800 KM, 11 9TO BEPHOE YHCIIO, a He COOI.

B 3aromoBkax TabmuIkl aTPUOYTOB CTOAT MOANKUCH CII0BaMU, HO TIPU BHITPy3Ke B CSV u B BhIpaxe-
HUSIX OCTAIOTCS UMEHAa MOJIeH.

Touka 3aMbIKaHHS

[nuHa BOOOTOKA M IMafeHue OTCUYUTHIBAIOTCS OT TOYKHU, Kyda CTeKaeT Boma. [Ipu MOCTPOEHUH BOOO-
c6opa OHa U3BECTHA M3 CTBOPA, @ Y TOTOBOI'0 IIOJIUTOHA €€ HeT.

Ecnu Touku 3apaHbl, 6€PyTCSd OHM, U CTBOP MIIETCS BHYTPH KaXaoro IojimroHa. Eciu He 3amaHHI,
OepéeTcs stuerika ¢ HauboIbIel akKKyMyIslye BHYyTPU KOHTYpPa - UMEHHO C HauboJIbIllel akKyMyJIs-
umen, a He caMasl HU3Kas. Husmaa Touka MOXKeT 0Ka3aThCsd B IMe BHYTPU IUJIOIAAU WIXU Ha Kpalo,
3a[eBIIEM COCEIOHIOI OOJIMHY, U BOJOTOK MOTSHYJCS Obl He Tyma. B mone outlet 3anmcano, kakoi
crtoco6 cpaboTai O Kaxkagoro IIOJIUT0Ha.

BopoTok oO6pe3aeTcs rpaHullel IOIUTOHA, AJINHA CYUTaeTCsl BHYTPU 3alaHHOI'0 BogocOopa, a He 110
BCel Tpacce, KOTopas MOXKeT YUTHU 3a ero Ipenerlkl.

85



ITomst “CXOOHBIX IIOJIMTOHOB COXPAHAIOTCS, PACYETHHIE MOIUCHIBAIOTCS K HUM. [Ipy COBIIageHUH nMe-
HHY K PAaCYETHOMY II0JII0 mobaBnsieTcs cyddukrc.

Pacuét mo CII 33-101-2003 u minHa peYHOH CeTH

CuunTalOTCAd Te Xe BEeIUYUHBI U TEMHU XKe dopmysiamu, 4To B 2.15 OTuéT mo crBOpy. [TlapameTp
cedyeHHE TOPHU3OHTAIEH BKIIIOYAeT CPeNHUM YKIIOH CKIIOHOB ICK ¥ CpeIHEeB3BeIIeHHHIN YKIIOH BO-
OOTOKA, MapaMeTp MOPOr aKKyMYJISIIIHM - IJINHY PEeYHOM ceTu u e€ rycrtory. Pazbop dopmyn u
CMBICJI KaKIOT0 II0JISI OIIMCaHbl TaM XKe.

Otnuune ogHo. Pu3nyeckuil yKIoH GacceliHa IeXUT 37ech B mojie slope_mean, a He slope_deg.

2.18 Hacsinu ¥ BbiIeMKH (00BE€MBI padoT)

UHCTPYMEHT CUUTAET OO BEMBI 3EMJISTHBIX PAOOT MEKAYy ABYMS MMOBEPXHOCTSIMHU - YTO HACKITIAHO, YTO
CHSATO ¥ cxoguTcs mu 6ananc. OH Hy>KeH Be3[ie, TIe eCTh ChEMKA [0 U II0CJIe UK IPOEKTHAs ITOBEePX-
HOCTh, OyIb TO IIJIOLIafKa IO IVIAHWUPOBKY, OTBAJI, Kaphep, 3aujieHue IIpyna WiK OCeTaHusl 3eMHOU
TTOBEPXHOCTH.

dopmMyJia IIpemesibHO MPOCTa - PA3HOCTbL OTMETOK II0 sSYelKaM, YMHOXKEeHHasi Ha IIJIoanb sSTYerKu.
Bcst CJTOKHOCTE JIEZKUT HE B HEM, a BOKPYT HEE, 1 00 3TOM OCTaJIbHBEIE PA3dEITH.

3HaK U IIOBEPXHOCTHh CPAaBHEHHsL

Pa3zHoCTE cunTaeTcs «cTajo MuHyc 66110 . ITomoxkMTEIbHAS PA3HOCTD 3TO HACHIIIL, MaTepuasl fo0aB-
neH. OTpuliaTeabHas 3TO BEIeMKa, MaTepuai cHAT. B ArcGIS B uncTpyMenTe Cut/Fill 3HaK o6paTHEIH,
U IIPpU CBepKe Iudp 5TO HaJO YIYUTHIBATE.

I[ToBepXHOCTb CpaBHEHUS 3aMaETCS PACTPOM HJIH, €CJTU €€ HET, OMHOM OTMEeTKOM yucjioM. OTMeTKa
ynoOHa OIS IJIOIIafKy II0f IIJIaHUPOBKY U [OJIs IIOACYETa OT ype3a BOOHI, IofaBaTh PacTpP IIOCTOSH-
HOM BBICOTHI pafiyi 3TOTO He HYXKHO.

HpHBeneHne K OI[I-IOfI CceTKe

IIBe MaTpULIBEI TIOYTH HUKOTIA HE JIeKaT Ha OOHOM ceTKe. X03IUHOM CETKM OepETCcs mepBas IoBepX-
HOCTb, BTOpAs IPUBOOUTCS K Hel OunnHeiiHo. binxaiinmi coceq 3ieCch He TOOUTCS, OH BO3BpaIaeT
CTyIIEHH, POBHO T€, UTO JIOBUT AUArHOCTHKA TEePpPaCHHTa. 3a KpaeM [aHHBIX 00BEM HE CUHUTAETCH,
BBICOTEL HE 3KCTPAIOIUPYIOTCH.

B XypHas medaTaoTCsd HadYaJio CEeTKH, IIar U KOJIMYECTBO sdyeeK o0enx MaTpPHl, a TakxKe ObII0 JIu
npuBepenre. C 9TUX CTPOK ¥ HAUYMHAIOT CBEPKY 0OBEMOB C OAPYTro¥M HPOrpaMMOM, KaK OIKCAHO B
clemyomeM pa3nesie.

IMoyeMmy mu@psI pacXogsaTCsi C IPYTHMH IMPOrpaMMaMH

IMouTtu HUKOTOA He u3-3a (GopMyIbl. BunnHelHOe IpuBedeHne 00BEM COXpPaHsIET, Beca OUIUHEUKHU
B CyMMe [JalT eOUHHUIYy, II09TOMY COBUTI CETKHU CaM II0 cebe HUYEero He MeHseT.

PacxoxgeHue faéT cocTaB g4YeekK - UyTh HHaue oOpe3aHHas paMKa, Ipyras Macka, IIojiiara Ha rpa-
Hulle y4acTKa pabort. [Toatomy nipu cBepke ¢ Civil, Kpenmo unu nro6o# Ipyroi mporpaMMoii cHadasa
CpaBHUBANTE ONMMCAaHWE CETKY U3 XKypPHAJIa ¥ KOJTUYECTBO YYTEHHEBIX TUE€EK, ¥ TOJILKO IIOTOM OOBEMHI.
B meBsiTu crydasix U3 OEeCATH Ha 9TOM PACXOXKIEHUE U 00BICHSIETCH.

MéprBasi 30Ha

IIBe IIOBEPXHOCTH, ITOJIYYEHHEIE DAa3HBIMU CHOCO6aMI/I, BCerga IuyMsT Ha CAHTHUMETPHI. Bbes orceuku
BeChb 3TOT (l)OH II0IMagaeT TO B HACKIIlb, TO B BEIEMKY U 3adBHIIIIAET obe BEJIMYHWHEBI, HE MEHAA HETTO.
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MeépTBas 30Ha 3afae€Tcs B MeTpax. A4eliky, roe MOOyJIb Pa3HOCTU MEHbIIIEe 3TOT0 YUCJIa, CUYUTAIOTCS
HeHn3MeHHBIMU. [10 yMOT4aHUIO OTCEYKHU HET. 3afjaBaiiTe €€ 0CO3HAHHO 1 YKa3bIBaliTe B OTYETE, OHA
BXOOHUT B BEZOMOCTE OTHEIbHOM CTPOKOW UMEHHO [JI 9TOTO.

YuyacTKH H 0aj1aHC

ITonuroxHsl Y4aCTKOB CHUTAKTCSA OTHEJILHO, KaXKOBIHM CO CBOMMH 4ucJiaMu. [1ojie Ha3BaHUsI y4dacCTKa
MOXKeT OBITh YHCJIOBLEIM MJIM TEKCTOBEIM. B BE€OOMOCTH I10 y4aCTKaM €CTh CTPDOKa UTOI'a, ¥ OHa O0JIZK-
Ha CXOOUTHCS C IAIIKOU. ITO IIpOCTad u Haﬂé}KHaH IIPOBEPKaA TOIr'0, 4YTO paCTepu3alrsa Y4aCTKOB He
II0TEPsSJla U HE 3aABOHJIa SAYEUKHU.

BepoukT 1o 6aymaHCy CMOTPHUT Ha AOJII0 HETTO B 000POTE, a He Ha ero Beu4yuHy. CTo KyOOB HEBSI3KHU
mpu 060POTE B CTO THICSAY 3TO 6anaHc, a mpu 060poTe B ABECTU KyOOB 3TO BEIBO3 MOJIOBUHEL. [JOTyCK
3afaéTcs goiei 060poTa, II0 YMOJTYAHUIO IISITh IPOIIEHTOB.

BbIixoabl

PacTp pa3HOCTH B METpax, IMOM0XKUTEJIbHOEe 3TO Hackinb. BegomocTte HTML ugé€Tt ¢ utoroM, pa3ous-
KOM MO0 yJaCcTKaM H omHcaHueM ceTKH. CIoll YY4aCcTKH C 00béMaMH 3TO T€ XK€ IOJIMTOHBI, YTO
MoJanayd Ha BXO[, ITIOC 00BEMEI B aTpubyTax (fill vol, cut vol, net vol, IJIOMIamu, HauOObIIHUE OT-
METKH, KOJINYECTBO sTYeeK U BEPOUKT). BeoMOCTh Hy2KHa [JIs1 COTJIaCOBaHMs, a IOAIINCATh Y4aCTKU
MIPSIMO Ha KapTe MOXKHO TOJIbKO aTpuOyTaMu, MO3TOMY BHIXO[ OTHEIbLHBIHN.

®naxok O0pe3aTh pacTp Pa3HOCTH IO YYaCTKaM TaCUT Pa3HOCTh 3a KOHTYPOM paboT. 3a KOH-
TYPOM OHA CKJIagbIBAaeTCs U3 IIyMa ChEMKH, a PAaCTSIHYTasl Ha Heé 1IBeTOBas IIKasla IpsadYeT TO, paau
Yero pacTp u cMOTpsT. Ha uncia o6pes3ka He BAUSIET, CTATUCTHKA CYUTAETCS N0 HEE, ¥ B BEIOMOCTH
ocTarTCs 00a UTOra, 0 BCEH IIJIOIIAAM U 10 Y4aCTKaM.

JlmHus HYJEBHIX paboT OTHENbLHBIM HHCTPYMEHTOM HE CTPOUTCS, U 3TO OCO3HAHHO. JTO U30JIUHUSA
HYJI 110 PacTPy Pa3HOCTH, CTPOUTe eé nHcTpyMeHToM 1.04 U30/1MHUHU U3 pacTpa.

ITapaMeTpsI

[TapameTp Yrto 3apaér ITo ymom4gaHnuio / COBET

[ToBEPXHOCTH «CTAIO» [TpoekTHast unIu HOBasg ChEMKa. oOs3aTebHa
3amaéT ceTKy.

[ToBEpPXHOCTH «OBITIO» HUcxopHas cbreMKa. I1ycTo - IyCTO
CpaBHEHHE C OTMETKOM.

OTMeTKa CpaBHEHUS, M Pa6oraeT, Korga pacTpa 0
«OBITIO» HET.

Yyactku paboT (ITOIUTOHBI) Pa3buBKa BETOMOCTH I10 IIyCTO
y4acTKaM.

ITonne Ha3BaHUA y4acTKa YucnoBoe uiu TEKCTOBOE. IyCTO

MeépTBas 30Ha II0 BEICOTE, M Otceuka (poOHOBOTO LTyMa. 0

O6pe3aTh pPacTp Pa3HOCTH II0 l'acuT pa3HOCTh 3a KOHTYPOM. BBIKII.

y4acTKaM Ha uyucrna He BIuser.

Yyactku ¢ 06bEMaMu [TomuUroHsl y4acTKOB C co3maéTcs

(TIOJIUTOHBI) o6bEéMaMu B aTpubyTax.

Iomyck 6anaxca (morr.) Ions o6opoTa A1 BEPOUKTA. 0.05

Pactp pa3soctu BrIxopmHOM pacTp, HaCHIIIb co3maéeTcs
MMOJIOKUTEIbHA.

BemomocTthk 06b€M0B (HTML) OTYET C UTOTOM M Y4aCTKaMHU. CcOo3TaeTcs

BrIicTpasi mnpoBepKa Ha JeMO

2.10 Oemo-penbed BHIOAET TOTOBYIO Iapy. BriiouyuTe Buxonnl IIpoeKTHasi HOBEPXHOCTH (Ie-
Mo0) 1 YuyacTku padot (memo). [TogaiiTe miomangKy Kak «CTajo», penbed Kak «OBIIO», YHaCTKH
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MonuTroHaMu. Hackimb M BeIeMKa 00s3aHBI BHIUTH PAaBHBIMHM YKCJIO B YHCIIO, HETTO HYJIEBHIM, Bep-
OUKT IPO colnemmmuicsa 6ananc. COBUT OTMETKHU IIIOMIAOKH B OOIIOJIHHUTENIbHEIX ImapaMmerpax 2.10
yBOOuT GajlaHC B IPUBO3HOM WMJIM BEHIBO3HOU I'PYHT, TAK YTO BCE TPU BEPOUKTA ITPOBEPSIOTCS B OBa
IIPOTOHA.

CoBmageHne HaACHIIIU C BEIEMKOM IIPDU HYJIEBOM COBUT€ 3TO er.ué 1 He3aBHCHMasA IIPOBEPKa CaMOro
HHCTPYMEHTa. Ombka B (bopMyne HWJINA B IIPDUBEOEHNH CETOK 30ECh OBl U IIPOABHUIIACE.

I'paHUIIBI IPUMEHHUMOCTH

O0BEM reoMeTpUUYECKUH. Pa3prIXjIeHne, VINIOTHEHHe U IIOCIIONHBIE TPYHTHI 3IeCh He TPHUMEHSI0TCS,
3TO paboTa IPOEKTHUPOBIIUKA.

TouHOCTE Y rpaHUIIEI paboT ompemenseTcs padMepoM sueliku. O60BEM BOOIbL KOHTYpPa BCerga cMe-
IIEH HA BEeIUYUHY ITOPSOKa ITONMysTYeMKH Ha IIOTOHHBIM MeTp IpaHulibl. Ha MenKoM KOHType IIpHu
KPYIIHOM sSg4elKe 3TO CMeIleHUe MOXKET IIPEBHICUTh caM O00BEM, IO3TOMY MENIKHE IINIOIIAaKU CUU-
TalWTe Ha CEeTKe, COpa3MepPHOU UX pa3Mepy.

HWHCTPYMEHT HEe CTPOUT OTKOCH C 3a/70KeHueM, OepMEI, ITOCTIOMHBIE BEIOMOCTH U HE caXXaeT IIpo-
eKTHYIO IIOBEPXHOCTE Ha penbed. ITo paboTa CUCTEM aBTOMATH3MPOBAHHOTO ITPOEKTHPOBAHUS.

2.19 KanaugaThl OPOBOK M IIOJOIIB

Haxoput MecTa, Iie YKJI0H MeHsIeTCsI ObICTPee BCEro, ¥ TPACCUPYeT UX B JIMHUU - OPOBKU U ITOIOIIBEI
yCTyIOB, 60pTa KapbepoB, KPOMKH HACHITIEN 1 BPE30B.

[TapameTp YTo 3amaéT ITo ymonmganuio / COBET

Bxopguas LIMP Pactp penveda mo rpyHTY, HE -
DSM. fdyelika U3 IIJIOTHOCTHU
cpéMku: 20-25 cm npu 20
TOYKax Ha KBafipaTHEIU MeTp.
MuHUMAaNbHBIN IIepenan, M Ortceuka myma: rpebeHb 0.5
npu3Haka 00si3aH HaOpaTh
9TOT Iepenap penbeda B 6a3e

3aMepa.
MuHuManbHas givHa JINHUH, OTcekaeT OOPBIBKH. 10
siueeKk
baza 3amMepa nepenaga, sueek [lonylmmvpuHa OKHa, B KOTOpoM 8
(Oot.) MepsieTCs Iepemnan IonepeK

JIUHUU.

IIpu3HaK M3710Ma - 3TO rPaJHEeHT YKJIOHA, a He YK/JIO0H. Ha poBHOM OTKOCe, faxke OTBECHOM,
VKJIOH IOCTOSIHEH U Ipu3HakK Man. [Ipu3Hak BenuK TaM, Ije YKJIOH MEHSeTCs, TO eCTh Ha caMOu
OpoBKe 1 Ha caMOM ITOMOIIBe. 3HAK MPOPUIbHON KPUBU3HLI OJIUT HalleHHble TUHUU. BHIITYKIIBIHN
M3JIOM Ja€T OPOBKY, BOTHYTHIM ITOMOIIBY, ¥ 3TO yXonuT B mojie kind 3Hauenusimu brow u toe.

HN3m0M O0e3 mepernaga He U37I0M. [peGeHb IpU3HaKa O0TOPACHIBAETCS A0 BCSIKHX IIOPOTOB, €CIIH
B €r0 OKPEeCTHOCTH HeT 3afaHHOro Iepenana penbeda. IIyM IIJIOTHOW CHEMKM B CAHTHMETPHI He
HabupaeT ero HUKOT{a, OKPECTHOCTDh HACTOsAIelH OPOBKU HabupaeT Bcerma. DTO TJIaBHBIN GUILTD,
¥ OH (PU3UYECKHUH, a He CTaTUCTUYECKUI. [Ioporu BHYTpeHHeH MaTeMaTUKHU IIOO0MPAiOTCI CaMu U
HapyXy He BLIHECEHHI.

Ilepeman MepsieTcsi B 0a3e 3aMepa, a He IO BCeH HIMPHUHE yCTyma. JTO IIepBas U3 PacIpo-
CTPaHEHHHIX OITUOO0K. Y IeCcITUMETPOBOTO yCTyIla npu 0a3e B TpU sA4Ueiku nojie drop mokaxeT TpU
MeTpa, a He JecAThb. ba3a o ymonuaHuio 8 s4yeek B KaKAYI0 CTOPOHY, HA METPOBOU si4elike 3T0 =8
M, 4ero xBaTaeT Ha KapbepHHI ycTyn. lIluprHa 0OTKOCa U3BECTHA BaM, @ He UHCTPYMEHTY, IO9TOMY
0a3y 3apaBaiTe 110 Hel. B XKypHan 6a3a mevaTaeTcs U B S4elKax, ¥ B MeTpax.
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ITonsa Beixoma - kind, drop (nepenaz, M), length_m u slope_deg (cpenauii ykinoH cTopoH). Cioi
MIPUXOOUT PacCKpallleHHBIM MO0 TTepernany, OpOBKY TETIBIM, ITOAOIIBL XOIOOHEIM. KTacChl IOSTBIISIIOT-
CsI, TONIBKO KOTHa Iepenan OelCTBUTEIbHO pa3Hbi. Ha Kaphepe ¢ OmMHAKOBBIMHU ycTynamu pasbpoc
COCTaBJISIET €OUHHUIILI ITPOIIEHTOB, eIeHNe Ha KJIaCcChl pe3asio Ol IIyM, ¥ TaM OCTAETCS OOUH KJIacc
Ha BHUL.

ITopor 3HAaYHMMOCTH OCTAETCsA 4eIoBeKy. PopMallbHOT0 IpU3HaKa OPOBKH He CYIIeCTBYEeT, pac-
IT03HaBaHUe OePXKUTCS Ha OIbITe Tomorpada. CylnecTByeT meperan, KOTOPHIH BB TOTOBH CUUTATh
YCTYIIOM, 1 OH pa3HHIN Ha Kapbepe, IOPOXKHOM HackIu 1 6eperoBoM ycrylie. IloaToMy UHCTPYMEHT
HApPOYHO OTHAET OOJbIlle, YeM HYZKHO, BMECTE C YHCJIaMU st oTO0pa, a B XXypHAaI IlevaTaeT IIpo-
LIEHTUJTN TIepenajia - TOTOBYIO TOACKa3Ky, Toe pe3aTh. OTOMpaiTe QuUILTPOM CIIOS TI0 MO0 drop,
TIISAOs Ha KapTy, IePeCYUTHIBATE [IPH 9TOM HHUYEro He Hamo.

2.20 BpoBKH M OJOIBHI B padoTy

IIpeBpaillaeT JUHUK OPOBOK M MOMOIIB B paboune CTPYKTypHBIE TuHUH. CHUMaeT oTMeTKu ¢ LIMP,
cobupaeT GpopmMbI 6POBKA-IIOOIIBA M PACKIAAbIBAET UX IO OIBYM CJIOSIM.

Crnenapues aBa. [IepBuiil - TUHUY DpUIIn u3 2.19 o IJIOTHOM ChEMKe. BTOpOi - TUHUU yKe eCTh
B TOmOTrpaduiYeCcKOM KOMMIJIIEKTe, I'me OPOBKM OMUCHIBAIOTCS 005S3aTEeTbHO M CBOMMM KOJaMu Kjac-
cudpukaTopa. [leTeKTOp TaM He HY>KeH BOBCe, HY2KHO POBHO TO, YTO AejlaeT 3TOT UHCTPYMEHT. Bupg
JIMHUY 3aKOOUPOBAaH, a KaKas OPOBKa C KaKOH IOOOIIBOM 00pa3yioT GopMy, HEeT, ¥ CBSI3b IPUXOOUTCSI
cobupaTh. TaKMX KOMILIEKTOB MHOTO, a IJIOTHBIX CBEMOK Majlo.

[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET

Kaupgupgate! (BeIxom 2.19) JInHeWHLIN CJIOH C IIOJIEM BUOA. -
T'oguTCst U CI0MH OPOBOK C
II0O0IIIBaAMU U3

ToTmorpauuecKoro

KOMIIJIEKTA.
OMP Ta ke, 4TO mmomaBsajiach B 2.19. Heo0OsA3aTeIbHO
ITone Buma ITone co 3HaYEHUSIMU brow u kind

toe.
OTceuka II0 Iepenany, M [MoBTOpsAEeT GunbTp 2.19, 0 (B34TBH BCE)

4TOOHI HE 3aBOOUTH OTHEJIHLHBIN
OoTGUITLTPOBAHHEIN CJIOH.

[Ipepen nyTu Cciycka, M Iamnplie 3TOro CIIyCK 50
ImpeKparlaeTcs, u 6poBKa
VXOOUT B HETIapHEIE.

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

®opMBbI COOHMPAIOTCSI CITYCKOM IO CKJIOHY, a He Mo 0/1u30CcTH. OT TpOOHLIX BEPIINH OPOBKU
WOET CIyCK II0 HaIlpaBJIeHUSM CTOKa, II0Ka He BCTPETUTCS IIOHOINBA, ¥ IIOHOIIBHEL I'OJIOCYIOT. Tak
paboTtaeT pu3muKa ycTyma - Boma ¢ OPOBKM CKaTHIBAETCS II0 OTKOCY POBHO K ero nopouse. Ha kpuBom
6opTy ¢ y3kuMu OGepmMamMu GuzKaWInas mo PacCTOSHUIO IIOJOIIBA YaCcTO IPUHAAJIEXKUT COCETHEMY
YCTYILy, ¥ BEIOOP IO 6130CTH ommbaeTcs TaM, Ifie COycK mpaB. [Ipegern nyTu mepxuTe OIM3KUM K
3aJI02KeHUI0 0TKoca. CIHUIIKOM OOJIBIIION IIpefell II03BOIUT OpoBKe fo6exKaTh 40 YyKO0H IIOIOUIBEL U
COCTaBUThH C Hel IPaBHonof00HYIO0 JIOKHYIO Iapy.

IIMP nHeoOs3aTenbHa. CIIYCK II0 CKJIOHY OTBeYaeT Ha OOWH BOIIPOC - rae Hu3. Korga y nuHuMi
ecTb COOCTBEHHEIE OTMETKH (BBIXOH 2.22), OTBET yXKe B HAaHHBIX, U peibed He HyzKeH, MOMOOIIBOMH
cuYmuTaeTcs OnMuxKauIas TUHUSA, JTexkalasa Huxke OPOBKH.

Bes aToro Tonorpaduyeckuii cieHapui X0aus no Kpyry. YTobwl mOoCTPOUThL penbed dopmMamMu, HyXK-
HBI ITaphl, @ YTOOBI cOOpaTh Mapkl CIIyCKOM, HyKeH pelbed - KOTOPOTO eIl€ HeT, ero Kak pa3 U CTPOoAT.
[Mpuxopunock genath 4epHOBOU npoxon 2.03 1o ogHUM TOPHU30HTANAM, 3Hasd, YTO BHYTPU Kapbepa

89



OH HeBepeH. Temeph MOPAOOK IpsMoi. 2.22 maéT orMmeTkKH, 2.20 6e3 LIMP cobupaet mapsl, 2.03
CTPOHUT ITIOBEPXHOCTE.

C LIMP paboTaeT mpezKHUM CIIYCK, ¥ Ha KPUBOM OOPTY C Y3KUMH OepMaMM OH TOYHee, TaM OuxKari-
IIIas 10 PACCTOSHUIO IIOMOIIBA YacTO IPUHANJIEKUT COCEJHEMY YCTYILY.

®dopMa 3TO OJHAa [OIOIIIBAa H MHOKECTBO OPOBOK IIPH He#. TpacCUPOBKa PexkeT IIUMHHYI0 OPOB-
Ky Ha KYCKH, Che3[] pa3pheiBaeT KOHTYp, MPHU3HaK IIpephiBaeTCs Ha MOJIOTHUX ydacTKaX. Bce KyCKH
CITYCKAIOTCA K TOH XKe IIOOO0IIIBE, IIO3TOMY PE3YIJIbTAT I'PYIIINPYETCH I10 IIOOOIIIBE, a HEe BHIIIKCBEIBAET-
cs mapamu. I[logoinBa momamaeT B BRIXOM OOUWH pa3, a eé OpoBKH Imony4daroT obiree mose link. 3to
TOT K€ B3TJISIH, YTO M B IIOCTPOEHUH ITOBEPXHOCTH MEXKAY CTPYKTYPHEIMHU JIMHUSMHU, TOEe CTOPOHEI -
MHOXKECTBa, a He OTHe/IbHbIe JINHUH.

HenapHble JTHHHHA He MPOMAaaal0T MoIda. TpeTuil CjoW cobupaeT UX C MPUYUHON B aTpudyTe.
JIn6o cyck He OOIIEN [0 MOMOIIBLI, KOTIa MaJl ITpeaesl Iy TH Uitk OPOBKa JI02KHAas, IM00 CIIyCK pa3o-
IIEJICS IO PA3HBIM IIOAOOIIIBAM, KOI'Ha JIMHUWSA CKJI€HWJIa OBa YCTYyIIa. Hawnmenbiasa OOJIsA COI'JIaCHBIX
npob mmeyaTtaeTcs B XKypHAJ U CIYKUT yKalaTeJieM Ha TaKylo CKIIEHKY.

Brixomel Bepx u Hu3 unyt LineStringZ c monsimu kind u link, otmetku cHsatel ¢ LIMP B reomert-
pHio. OTO rOTOBEIE BXOMOBI AJIS IIOCTPOEHUS IIOBEPXHOCTH U [JISI BRITPY3KH TPEXMEPHBIMU JIUHUSMU B
ABTOKA]I u Kpepo.

2.21 IIpumep Kapbepa (HemMo)

CTpouT geMo-Kaphkep U UCTUHHBIE CTPYKTYPHBIE IMHUU K HeEMY. [lapa pacTp-THHUM CIIYKHUT 3TAJIO-
HOM 15t 2.19, BXO[IOM /11 IOCTPOEHUS IOBEPXHOCTH U yI€OHBIM IIPUMEPOM, U BCE 3TO 6€3 3aKPBITHIX
OaHHBIX.

[TapameTp Yro 3amaér ITo ymonyaHnuio / COBeT
[MlupuHa, BricoTa, s4ueek Pa3mep rpuga. 400 x 300
Pazmep sueliku, M IITar rpuna. 1
3epuo I'CY (Hor.) [ToBTOpssiemocTs. OOQHO 3€PHO 7
OaéT OOWH U TOT XKe Kaphbep.
CK BrIxXOma MeTtpuueckas. [Tpu mecTHOU EPSG:32640
CK mpoekTa BLIOHpaiiTe eé xKe.
KonuyecTBO yCcTynIOB CKOIBKO yCTYIIOB B O0DPTYy. 3
BricoTta ycTtyna, M ([om.) [TpeBrIllIEHUE OOHOTO YCTYyIIA. 10
ITym crémku, M (Ho.) WMuTanus morpenHocT 0.03
IIJIOTHOM CHEMKMU.
OTBamn, CxogdIasicsad KaHaBa HomomHuTENbHBIE (OPMEL. BKJTIOUEHHI
(Dorm.)
Kyna nonoxuts (0xBarT) KnapgéTt memo Ha mMecTo, 10 CJI0sIM IIPOEKTa

pa3Mep He MeHseT.

Cocras penbeda mogobpaH Tak, 4To0H Kaxkaas popMa IIpoBepsijia CBOI0 CTOPOHY OeTeKTopa. DIUINI-
TUYECKHUU Kapbep C yCTynaMu ¥ 0epMaMHU Oa€T MPaBUIbHEIE Haphl. Che3[, Mpope3aroiuil YCTYIIH,
IA€T HACTOSIINIMH Pa3pbIB - Ha €ro Ayre UCTUHHLIE IMHUU OOPBIBAIOTCS, W KaHOUOATH 00s3aHBI
oOpeIBaThCA TaM Xke. OTBaJl C MJIOCKUM BepXOM Ha€T 3aMKHYTYIO Iapy. Cxopdllasicsa HaropHas Ka-
HaBa OAéT TPU JIMHUU, CXOOAIIMecs B TOYKY, - TOT CIIy4al, Ile BeC IOBEPXHOCTHU MeXKIY JTUHUIMU
BBIPOKIAETCS, a OTMETKA OCTAETCS BEPHOU.

OxBaT K/JIaJ€T OJeMO Ha MeCTO U He MeHsieT ero pasmep. QopMmbl Kapbepa QU3UYHEL, YCTYII
10 M ipu oTKOCce 7 M. PacTSHYTHEIM OO KMJIIOMETPOB Kaphep IIpeBpallaeTcs B IIJIOCKOCTh, Ha KOTO-
PO meTEKTOPY HeYero UCKaTh, MO3TOMY pa3Mep 3adaioT TonbKo «IIlupuHa» u «BricoTa». OTOENnbHO
PO cucTeMy KoopauHaT. Eciu y mpoekTa oHa MeCcTHasi U Heu3BecTHas, Beibepurte eé xke B «CK
BeIXOo#a». IlepecyéT oxBaTa U3 Heu3BeCTHOU cucTteMbl B UTM paéT HeBepHBIN pe3ysbTaT, U AeMO
OKaXkeTcs JaJieKO OT Hy2KHOTO MecCTa.
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BTopoii BEIXOI, HCTHHHBIE JIUMHUH, HeceT 1o kind (brow, toe, thalweg) u link, a oTmMeTKu jiexkat B
reomeTpuu Z. ITo HeMy IIOJTHOTa ¥ TOYHOCTh JETEKTOPA MEPSIOTCS YHUCJIOM, a He rlTa3aMu. [TonoxuTe
KaHOuOaToB U3 2.19 moBepxX UCTUHHEBIX TUHUNA U IIOCMOTPHUTE, TIOEe OHU PA30IIIIHCE.

2.22 TIpo¢dunupoBaHHe OTKOCOB

[MaéT HeMBIM TUHHUSIM TPOQUIb 110 TOPUIOHTAJIAM, KOTOPHIE K HUM IIPUMBIKAIOT.

[TapameTp Yro 3amaéT ITo ymonuaHuio / COBET
Jluauwm 6e3 0OTMETOK BpoBKY 1 MOAOILIBEL U3 -
KOMIUIEeKTa unu u3 2.20.
T'opusonTanu Coit Topu30HTaJIEN TOTO XKe -
KOMIIJIEKTA.
[Tome BEICOTHI TOPU3OHTATIENU ATpubyt otmeTku. IlycTo - Z ELEV
BEpIIUH.
IOoIIyCK IpUMBIKaHUS, M HackonbKo KOHeI] 0.5
TOPU30HTAJIUM MOXKeT He JOUTH
OO JIUHUH.

OTKyaa 6epyTcsi OTMETKH. Y OPOBKH B TOOTpad®uUIeCKOM YepTexkKe CBOeH OTMEeTKH HeT, ¥ 3TO I0JI-
TO BHITJISITENIO TynIuKoM. Ho HopMaTHB TpebyeT HOBOOUTH TOPHU30OHTAIIH IO TUHUY ONTHMCAHUA 00heKTa
C (l)OpMI/IpOBaHI/IeM y3.TIOBI>IX TOYEK, U KaXKIad TaKad TO4YKa HeCéT OTMeTKy CBOGI:I TOPHU3O0HTAJIN.
OTCIOJIa 1%} HpO(l)I/IJ'IB BCGfI JIMHUY - IIePEMEHHAas OTMETKa U3 CaMUX NAaHHBIX, a HEe OOHO YKCJIO Ha BeChb
00BEeKT.

Baxknas nonpaBka. ['opr30HTanb He HAET MO OpoBKe. [To 0TKOCaM IOPHU30HTAIU PEXYTCS, U Ta
eIMHCTBEHHAas, 4TO JIeTJia BA0JIb OPOBKY, JIOKUTCS TaK JIMIIL IPX COBIIafIeHUN OTMETKHU C CEUEHUEM,
TO eCThb ciIy4aiiHo. PaboTaeT UMeHHO IIpUMBLIKaHNe, a He COBIIafleHue.

YTo cuuTaeTcsi BCTpeden. [lepeceuenne MTMHUHU C TOPU30HTAJIBIO HACKBO3b M KOHEI[ TOPHU30HTAIIN
B IIpefenax OoIycKa. MexkOy BCTpedyaMu OTMeTKa HHTEePIIOIHUPYEeTCs M0 Oyre JIMHUY, 3a KpauHUMU
OEePKUTCS ITOCTOSTHHOM. DKCTPANOJIMPOBATh YKIIOH BOOJIF OPOBKHM OMIACHO, OH YacTO MEHSeTCsS Ha
ITOBOPOTAX.

IIpenensr MmeToma. MeTton paboTaeT POBHO HACTOJIBKO, HACKOJIBKO KOMIUIEKT TOIIOJIOTUYECKU CO-
ryacoBaH. Ecyiu TOpu30HTaMM A0 TUHWY He OBEAEHbI, IMHUS OCTAETCSI HEMOU U YXOOUT B OTHEMbHBIN
cro# ¢ mpuunHO#. Konmu4yecTBO OMOPHBIX TOYEK MUMIETCS B aTPUOYT n_samples U B XKypHAJI MEIUAHOMN
v MuHEMYyMOM. OfHA TOYKAa O3HA4YaeT IIOCTOSHHYIO OTMETKY II0 BCEH JIMHUU, ¥ 9TO BULHO CPasy.

MecTo B KoHBe#epe. Boixon - LineStringZ, rotoBasi ctopoHa ¢hopMbl [y BxomoB Bepx dopm u
Hu3 dopm unctpymenTta 2.03. Bmecte ¢ 2.20, KOTOpBIM coOMpaeT maphl ¥ 3allOHSIET II0Jjie CBS-
3M, 3TO 3aMBIKaeT Tonorpadudeckuit crieHapuii. [lnomanssie Kapbephl, BHIEMKHY, HAaCBhITIN U OTBAJTHI,
BHYTPHY KOTOPBIX TOPU30HTAJIN 10 HOPMATHUBY HEe OIMCHIBAIOTCS, IOJIyYaloT ITIOBEPXHOCTDL U3 OOHUX
OPOBOK M TIOIOIIB.

BBICOTHBIE OTMETKH KaK BTOpOﬁ HCTOYHHUK

Tomomnan, mpuiledmui U3 ABTOKama, 9acTO He HECET Z y OPOBOK UM OTKOCOB. Tomorpad cTaBUT
OTMETKHU OTOEJIBHBIMU TOYKAMH, a IMHUU OCTaBJISAET IIJIOCKUMH, IIO3TOMY BTOPBEIM UCTOYHUKOM UOYT
BBICOTHBIE€ OTMETKH.

TouyKa MUHUIO He IIepeceKaeT, 3HAUUT BCTpedel CYuUTaeTcs 0Iu30CTh. TOYKa He masblile JomycKa
MIPUMBIKAHUS JA€T OIMMOPHYIO0 OTMETKY Ha CBOeH MyTroBOM KoopauHaTe. [lasbIile BCEé KaK C TOPU30HTa-
JISIMU - ITPOMHUITBL CTPOUTCS IO BCEMY PSIAY OIMOPHBIX TOYEK.
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Ky,ua CTaBsATCs BEPIIIHNHBI

OTMeTKa XKHUBET B BEPIIHHE, a BCTPEUH CIIyYalOTCs I'Oe HPUOETCS, II03TOMY BEPIINHBI IIPUXOTUTCS
moGaBnsiTh. [IpaBuo Takoe. Eciiu BepIinHa yKe CTOUT PSIAOM CO BCTpedel, 6/TukKe OOIIyCcKa ITPUBSI3-
KM, HOBasl He MOoOaB/IsSIETCS, a BCTPeYa OTHOCUTCS K CYIIECTBYIOIIIEH BEPIITUHE - OTMETKa 3aHaéTCs B
HeHM TOYHO, U KOJIMYECTBO Y3JI0B JINHUM He pacTeT. Ecnu Onmuzxkariinas BepIIvHa faibllle, BepIInHa
BCTABJISIETCSI B TOYKE BCTPEYH.

BcTaBku mMpopekmBaTCd HAMMEHBIIIUM LIaTOM, ABE TTOAPSALN He 6JiMKe 3aJaHHOTO0 paccTosHus. Ha
TYCTBIX TOPU30HTAJIAX 6€3 93TOT0 MUHUSA o0pacTaeT y3jiaMu I'yine, 4yeM HyKHO penbedy. ITpoba, Ko-
TOPO#M He NOCTalIOCh BEPIIUHEI, IIPK 9TOM He IIpoIafaeT - IpodUIb CYUTAETCS 10 BCEMY PSAAY IIPOO,
¥ COCEeIHUE BEPIIUHL K Hel TSIHYTCH.

2.23 JIUHUH CTOKA OT TOYEeK, IHHUH U KOHTYPOB

Kyna cTeuér Boma 13 3amaHHOro Mecta. OT KaXKA0#i CTapTOBOU AYENKU UMHCTPYMEHT UIOET BHU3 110

CKJIOHY IIO HallpaBJIeHUAM CTOKa D8 u pucyeTt npougeHHBU NyTh TUHUEH.

[TapameTp

YTo 3amaeT

ITo ymonmgaHuio / COBET

Bxomxas IIMP

OTKypOa cTekaeTr

[TpuéMHUKYT

Penved B MeTpax B METPOBOU
cucTeMe KOOpauHaT.

To4YKM, TUHUY UITU KOHTYPHI.
Touka JaéT ogHy STYeMKy,
JIUHUS TYeHKH IIox cob0H,
MMOJIUTOH BCE SYENKU BHYTPH.
Bomoémznl, peku, KaHaBHI.
Tpacca ocTaHaBIMBaeTCH,
MIPUOS B HUX.

OcTaHaBIMBaTHCA Ha OcTaHOB B A4€lKe, Kyaa 0
BOIOTOKE: IIOPOT, TUYEEK cTeKkaeT OoJIbllle 3aJlaHHOI'0O
KonuuyecTBa s4eek. [lopor ToT
Xxe, 4T0 B 2.06. 0 = BHIKJIL.
OcTraHaBIMBaTLCA Ha OcTaHOB TaM, rge NOTOK 0
BBIIIOJIAXKMBAHUU: VKIIOH, TepseT cuny. 0 = BEIKIIL.
rpagychH
[InuHa 1Ionororo y4acTtka, M Kopoue 3To#i AIWHE OJIKA 50
IIPOIyCKaeTCs.
30Ha 3apoXKAeHUs: YKIIOH, OT6op Tpacc, y KOTOPEIX €CTh 0
rpagych OOCTaTOYHO KPyTOU y4acTok. 0
= He IIPOBEPSATh.
IIrHa 30HEL 3aPOXKIOEHUA, M Kaxko# miuHEBI HONXKeH ObITh 100
KPYyTOH y4acCTOK.
OOpHIBaTH Tpaccy npu Tpacca obprIBaeTCs, BAUBIINCHL CHSATO
CIIUSHUU B yKe IIPONeHHYIO.
CrnaxuBaHue TpPaccCH, Ckpyrnenue ctyneseun D8 gnma 0
urepanuu (gor.) yepTexka. OTMETKHU He
MEHSIOTCH.
[TepenecTHu Do NCXOOHOTO Kakue aTpubyTH UCTOUYHUKA -
oOGbeKTa (mor.) jle4b B Tpaccy.
3amoJIHUTh BIaJUHEL [Mnaumou-Iap0y mepen BKII.

TpacCupoBKou. MHaye nyTh
OCTaHaBJIMBAETCS B IIEPBOM XKe
aMe.

IInomiaguble HCTOYHHKH. KaHaBa B BOCEMb STUE€EK I[aéT BOCEMb JIMHUMH, KOHTYP OTBaJla CTOJIBKO,
CKOJIBKO Ad4Y€€eK OH HaKpPEIBAE€T. Huxe 1o CKJIOHY TPACCHI CXOOsATCA B OOHO PYCIIO, U 6e3 O6prBa II0
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HeMy OPOMOET KaxKmasi - THICSYa sTYeeK OTBalla JAacT THICSIYY KOOUI OmHOTro pycia. Prnaxkok OopsbI-
BaTh TPAcCCy IPH CJIMSTHUM IIPEeBPaIaeT IIy4Y0K B AePEBO, TAe Kaxkaas sdeiKa IpolieHa OO1H pas,
a CBSI3HOCTH COXPAHSAETCS, TPAacca MOBOIUTCS OO MECTa CIUSHUA.

30Ha 3apozKaAEeHHsI OTOUPAET TPACCH MO0 KPYTU3HE, OCTAIOTCS T€, Y KOTOPHIX €CTh yY4aCTOK Kpyde
3aJaHHOTO yIjla ¥ He KOpPOoYe 3a[aHHOM MIWHEL. TakK WIMyT CXOJ JIaBUHEI - OHA CPHIBAETCS TaM, TOe
CKJIOH IePKUT KPYTU3HY Ha IPOTIKEHUHU, a He B OOHOH siuelike. OOBIYHBIE ITOPOTH 25 IPayCcoB U
COTHS METPOB, [I/INHA HaWAeHHOI'0 y4acTKa ITHUIIETCS B IIOJIe steep m.

BrinosiazkuBaHHe 00PLIBAET TPACCY Y IOOHOXKMS CKJIOHAQ, HA Teppace, Ha oiMe. YKJIOH MepseTCs
OCPemHEHHO 110 ITOCJIEeJHUM MeTpaM IIyTH, U OJINHA 3TOr0 yJacTKa 3afaéTcs psspoM. KopoTkas nmonka
BHYTPH KPYTOTO CKJIOHA CpefHee He YPOHUT U IMPOIIYCKAETCS, HAaCTOSIIee BHITIOIaKUBAHNE YPOHUT.
PexeTcs o Havaly y4acTKa, 9TO ¥ €CTh MECTO, I'le IIOTOK PaCTeKaeTCH.

ITouemy B rpaaycax. [Toporu 3amaroTcs yriioM, a He OTHOIIeHHeM. JIaBUHHbIE U TeOTEeXHUYEeCKUe
KpUTEepUU NUNIYT B Irpamycax, U pacTp YKJIOHa y Tonorpada Toxke B Irpagycax.

Hpnqnna OCTAHOBKHM IIUIIETCHA B II0JI€ reason U PA3JIMYAE€T YEThIPE ClIydasd:

* CTOK - HUXKE HEKYyIa;

» Kpamu nucra - penbed KOHYUIICS;

e [IpuéMHMUK - IPUIIIIY B 3alaHHBIN BOJOEM MU BOOOTOK;
e CiausiHHe - TpPacca BIIUIACh B YKe IIPONIeHHYIO.

ITons BEIXOOA:

* src_id - HOMep MCXOOHOTO OOBEKTa;
* cells - KOIUYECTBO STYEEK;

* length_m - OJIMHA IIyTH;

* drop_m - IIepernan;

* slope - CPEOHUU YKJIIOH;

® z start ¥ z _end - OTMETKU KOHIIOB;

* reason - IPUYMHA OCTAHOBKHU.

Tpacca D8 upméT mo BocbMU HANPABIEHUSM U IIOTOMY BHITJIIIUT CTYHEeHSMU Iof 45 rpagycoB. ITo
CBOMCTBO MeTO[a, a He omnbKa, U CrilakvBaHUe CKPYTJISeT JIOMaHyIo Ojid YepTexka, OTMETKU IIPU
9TOM He MeHSI0TCSA. JIMHUA CTOKa IOKa3bIBaeT IIYTh II0 TONOJIOTHU penbeda U He YUUTHIBAeT HU
BIUTHIBaHUE, HU IIOOIIOD, HA TPYOHL.

2.24 Casitue moctoB c IIMP

Y6upaeT MmocThi ¢ LIMP u CTaBUT Ha UX MECTO ITOBEPXHOCTH PeKu. CIIyTHUKOBAS MOMIEJTh TIOBEPXHOCTH
CHMUMaAaEeT BLICOTY IO BEpPXy HACTHJIA, IIO9TOMY MOCT JIOKMTCS IONEPEK PEeKH IUIOTHUHOM. CTOK IO
TAaKOW MOZEJIM yIHUPAETCs B HACHIIb, BEIIIIE MOCTA PAa3JIMBAETCS JIOKHOE 03€PO0, a pedYHasl CeTh U3
2.06 pBETCS Ha mepexone.

[TapameTp Yrto 3amaér ITo ymomyauuro / coBeT

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

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

[MlupurHa MOCTa OJIs OCer, M IIo KaKOU IIAPUHEBI 20
pacuupsieTcss ocb. Ha KOHTYpEI
He BJIUMAET.

3amnac BOKPYT MOCTa, T9eeK Ha ckomnbpKo siueek pacmiuputsh 1
MOCT IIepef IIepecyETOM.

ILIMP 6e3 MOCTOB BrixogHoit pactp float32, cimoit -

B rpynine Tomorpadus.
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Kak nepecuyuThbIBaeTCsi MOBEPXHOCTD. AYeiKM ITo] MOCTOM IIEPECUYUTHLIBAIOTCS I10 STYeliKaM BO-
KPYT Hero, 1o mponértaM. M3 Kaxkao# s4yedku O0epeTcsi MUHEeNHass WHTEPIIONSIINS MeXay OmuzKai-
IIUMU TYEeUKaMU OKPYKEHHUS 110 CTPOKe, CTONOIY ¥ ABYM OHaroHansM. M3 HampaBieHu ¢ CaMBIMU
KOPOTKHUMMU HpOJ'IéTaMI/I BbIﬁI/IpaeTCH caMoe HH3KOe 3HadueHue. MocCT Y30K BOOJIb PEKU U BHEITAHYT
BIOJIb IOPOTH, TI09TOMY KOPOTKHKE MPOJIETH y TYEUKHU 10 HACTUJIOM UAYT MOIEPEK moporu. [Iponéer
C BOMBI BRIIIE TI0 TEUEHMWIO Ha BOOY HUXKE MAET YPOBEHb BOOBI C TEM K€ MaJeHUeM, YTO Yy PEKH, a
MIPOJIET, 3afeBInui Oeper, DaéT BhIlle. BepéTcs HU3KUM, U TOBEPXHOCTh BCTAET Ha YPOBEHBb BOHI.
Ecnu peka ugéT HauMCKOCh K CETKE, KpaTYaMIlInii ITPOJIET MOXKET yIIePeThCs B O0PT MONMUHEL. Torma
B PACY€T UOET U MPOJIET IO BOBOE OJIMHHEE, HO TOJIBKO eciu 00a ero KoHIla CTOAT Ha HU3Y OKpyXKe-
HUS, TO €CTh Ha Bofe. Tak HaXOOUTCS PYycCJio, a OOPT OOJIMHLI HEe cpe3aeTcs. Y OIIop BCe KOPOTKUE
ITPOJIETHI UAYT 110 Oepery, U TaM MOBEPXHOCTh BRIXOOUT Ha Oeper.

[ToBepXHOCTH TOIBKO OIIyCKaeTcd. fdelika, KOTOpas ¥ TaK HUXKe WHTEPIIONAIUM, HallpuMep BOMa,
BUIHAs MEXKIY HPOJIETaMHU, OCTAETCS Kak Oblla. d9elKy 3a KOHTYPOM MOCTa HE MEHSIOTCS.

3amac. Kpait HacTu/Ia B MOJesi IOBEPXHOCTHY Pa3MbIT Ha SS4eliKy. bes 3amaca okpyKeHHueM CTaHEeT
sg4eliKa Ha CKJIOHEe HacCTulla, U Boda IIOJ MOCTOM BCTaHeT BhIlle Hacrtosmieili. Ha IIMP c guyeiikoi
30 M MOCT 3aHMMAaEeT OOHY-IOBe sTYeHKH, U 3allac B OOHY AYEHKy OOBIYHO HyXKeH. Hackimu mogxomos
KCKaXKaloT penbed He MeHbIe IIPOoJIETa, UX 0OBOASIT BMECTEe C MOCTOM.

Kak o0BoauTh. KOHTYP IIPOBOOUTCS IO HAaCTHUIIY OT Oepera mo 6epera, Y3KOM ITOJIOCOM IOIIEPEK
peku. OGBOOUTH MOCT IIMPOKUM KBafipaTOM He HYXKHO: YEM IITHPE MSITHO BAONTL PEKU, TEM IIUHHEE
MIPOJIET C BOXOHI HA BOAY U TEM OOJIBIIIE B TIOBEPXHOCTH ITOL MOCTOM OKPECTHHIX 6eperoB. Eciti MoCTH
yKe eCTh TUHUSIMH, HanpuMmep u3 OpenStreetMap, uxX IOAAOT KaK OCH ¥ 3a[al0T LIUPUHY.

2KypHaj. I1o KaXXoMy MOCTY IUIIETCSI, CKOJIBKO siYe€eK IlepeCYUTaHO, HACKOJIBKO OIIyIlleHa II0BEPX-
HOCTb U KaKWe OTMETKHU Yy OKPYKeHusA. MOCT, 110 KOTOPEIM HUYEro He ONYCTHUJIOCh, OTMedaeTCsa
npenynpexaeHneM, 0ObIYHO 3TO KOHTYD He Ha CBOEM MecCTe.

3amnosiHeHUe TOHUXKEHUN UHCTPYMEHT He menaeT. 1715 pacuyéTa CTOKa ucnpasneHHyio LIMP nmogatot
B 2.04 IToagroroBka penbeda, a 3ateM B 2.05 u 2.06. [IpoBepuTh pe3yabTaT IIPOIIEe BCETO PEYHOMR
CeThIO: Ha mepexofe OHa OONbIle He PBETCS.

3. [lonmoJIHUTE/IbLHbIE HHCTPYMEHTBbI aHA/TU3ad

3.01 KaTeropuajJibHBIH HHIUKATOPHBIM KPUTHHT

HUucTpyMeHT KaTeropuaaibHbIH HHIUKATOPHBIM KPHUTHHI CTPOUT KapTy BEPOSITHOCTH II0 KaTe-
TOPHAILHOMY IIOJII0 - MUHEPAIbHOMY THUITY, IUTOTUITY, TI0OOMY TEKCTOBOMY Kjlaccy. B oTnuuue oT
OOBIYHOTO KPUTHUHTA, KOTOPHIY MHTEPIIOINPYET BETUYUHY, 30EeCh OlIeHUBAETCS, HACKOJILKO BEPOSITEH
KaXKJBIHM KJTacC B KaXOOM TOYKe IJIomany. JTo HyKHO TaM, I'le BaXKHa He BeJIM4YWHa, a TpUHaIIeX-
HOCTH K THIIYy - I'le OXKUOATh 3aMellleHre, TOe CMeHSIeTCS COCTaB IIflacTa, TOe NPOXOOUT I'paHuIlla
MeXKOy Pa3HOCTSIMHU.

[TapameTpsr:
[TapameTp YTo 3amaéTt [To ymonm4gaHuio / COBET
TouyeuHBIN CIIOU HcxomHbIE TOYKH. -

KaTteropuanbHoe none (kimacc) Ilone kimacca (MUHTHII, -
nutotun). [Iycteie u NULL He

UOyT.
Pagmyc noucka, MyuH./Maxc. ITouck u ceTka - KaK B «2D Kak y «2D Kriging»
TO4YEeK, pasMep S4YerKu, oXBaT Kriging».

Iosns caMmopoaka Hosns camoponka B IyCTO

nmogoOpaHHOM BapHorpaMMe,
ot 0 mo 1. IlycTo - KaK
mogo0Opasnocsk.
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

BeposiTHOCTH 110 KJTaccaM
(MHOT'OIIOJIOCHBIH)

Kapra 30H (caMbIii BEPOSITHBIN
KJ1acc)

Pactp: ogHa nosnoca Ha Kiacc,
UM Kjlacca B OIIMUCaHUU
IIOJIOCHL.

Pactp xopma camoro
BEPOSITHOTO KJlacca,
COOTBETCTBUE KOOB B
Kypnar.

YBepeHHOCTh (MakKc. PacTp makcumyma Heo0sI3aTeIbHBIH
BEPOSITHOCTD) BEPOSATHOCTH: I'le KJlacc
YBEPEHHEIN, TOE CIIOPHEBIN.
YpoOBHU BEPOSATHOCTH YpoBHY OJ11 BEKTOPHEBIX 0.250.50.75
rpasul, gonu ot 0 mo 1.
Kmnacc st KoHTypoB HNMs Kmacca pOBHO Kak B II0Jie  IIYCTO
KyaccosB. IlycTo = Bce Kj1acCCHI.
BukyOuyeckoe criaxkuBaHUE CrylueHue rpuga nepeq X2
rpasui (mor.) KOHTYPHUHTOM, Kak B 1.04.
Ckpyrnenue rpanuil (Chaikin), TomomHUTENIbHOE TETKOE 2
urtepamnuiu (go.) CKpyTJIEeHHE.
['paHuULIEl yPOBHEU JluHVMY ypOBHEU C KJIaCCOM U Heo0sI3aTeIbHBIH
BEPOSATHOCTHU (JIMHUM) YPOBHEM.
[Tomocsl BEPOSITHOCTH [Tomocsl MeXOY YPOBHSIMHU C Heo0sI3aTeTbHBIN

(TIONTUTOHBI)

TOTOBOU pacKpacKOI.

O6pe3Ka 10 Macke Takas ke, Kak B 1.01, - MONMUroH u3 npoekra aub0 BeIIyKIas 0007I049Ka TOUEK C
O0ydepom. Macka MpUMeHSIETCS KO BCEM TPEM BEIXOHaM, BEPOSITHOCTSIM, 30HAaM U YBEPEHHOCTH.

Kaxk cuuraercs

KoguposaTs Kimaccel yucjaamu 1, 2, 3 1 UHTEPIIOIUPOBATE 3TOT KOO HENMb3s1. Y KaTEerOpUMl HET MOPSII-
Ka, KJlacc 3 He «painbliie» Kjacca 1, u cpefHee Mexnay HUMU 6eccMBICTIeHHO. [IoaTOMy UHCTPYMEHT
UOET MHOUKATOPHBIM ITyTEM. Ha KaXKIblil KjlacC CTPOUTCS UHAMKATOD - eQUHUIIA TaM, e CKBaXXMHa
3TOr0 Kjlacca, HOIb Be3e MHade. KaxXObli UHOUKATOP KPUTYETCS OTAENbHO OPIUHAPHBIM KPUTHUH-
TOM, KakK OOBIYHOE II0JIe, M TaET IIOBePXHOCTh OT HYJISI IO €OUHUIIL, 3TO U €CTh BEPOSITHOCTD Kilacca.
BapuorpamMmma MHOMKaTOpPa MOOOMPAETCS aBTOMATHYECKH CHepUUeCcKOd MOEINbI0 0 3KCIIePUMEH-
TaJIbHOMH.

PasgenbHEBIE WHOWKATOPEI B CyYMMe He Jal0T POBHO €IJMHUITY 1 MOTYT HEMHOT' O BEIXOOUTHE 3a JUMAlla30H,
9TO M3BECTHOE CBOMCTBO MeTOJa. HOSTOMY OLIEHKa KaXKOoro KilaCCa 06p63&eTC5{ B HOJIb OOWH, a
3aTeéM BE€POSATHOCTH II0 KJIaCCaM HOPMHUHPYIOTCA Tak, 4yTOORI B KaXOou A4enKe UxX CyMMa PaBHAJIACb
€InHHUIIE.

Korga ckBazkuHa He ImoIajia B CBOIO 30HY

OOrIyHOe 3aMedaHue Takoe. CKBaXKHWHA OIIACHOI'O KJacCa OKa3ajach BHE OMACHOM 30HBI. DTO He
cboit mombopa, a CBOMCTBO CaMOPOAKa, ¥ pa3odpaThbCcs B HEM HaMlo OO IMIPaBKH OCTAJILHEIX TapaMeT-
pOB.

PoBHO B TOYKe 3aMepa KPUTUHT TOYEH ITpU JII000M CaMOpPOIKe, OlleHKa B Y3J1e, KOTOPHIH JIET Ha YCTEHE,
paBHa caMoMy MHOUKATOPy. HO y3en ceTkKy nmo4TH HUKOTZA He CaOuTCs Ha yCThe. [Ipu HeHylIeBoOM
CaMOpPOJKe IIOBEPXHOCTDH OKOJIO TOYKM TEPIUT Pa3phIB, U y2Ke B HECKOJIBKUX MeTpaX OT CKBa’KUHEI
OIleHKa IIpPOBaMBaeTCs K MECTHOMY cpenmHeMy. BoT umcinoBou npumep. [Ipu mHarrete 0.5 B naTH
MeTpax OT OOUHOYHOU CKBaxXXWHEI Kjlacca «B» BeposATHOCTL mapmaeT mo 0.47, TO eCTh yXOOUT IIOf,
nopor 0.5, a mpu o6HyIEHHOM HarreTe octaércs 0.97.

Orcropa mapametp [Hosisi camopoaka. [TycToe mose ocTasiseT aBTOIOAO0Op Kak ecThb. Homb pmena-
€T IIOBePXHOCTb IVIaJKOH y HaHHBIX, U CKBaXKMHa yOoepXKUBaeT CBOM Kjacc B CBoel guelike. OOmas
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MHJJ,I/IKaTOprII?I KPWUIrnHr: BEPOATHOCTb 30HbI 3aMeELLEHWA

- 0.8

=
[e)]
P(3zameLlueHune)

o
~

0.2

0.0

© cunbBUHUT (0)
@ 3ameleHue (1)

Puc. 21: MEOguKaTOPHBINM KPUTUHT Ha CUHTETHKE: CKBaXXMHEI C KaTeropueu (KpacHele - 3aMellleHue,
Oenble - CUIBBUHUT) IIPEBpaIlaloTCa B KapTy BEPOSTHOCTHU Kiacca. IToporom 0.5 u3 He€ pexkercs

KOHTYP OOMEHa.
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OUCIePCHUs IPU IIepeHoce MO COXPaHsAeTCs, MEeHsSIeTCS TOJIBKO I'IagKOCTh, II03TOMY MacIiiuTab Be-
posiTHOCTEeM He NMILIBET. [TomoOpaHHbIe MOJIM II0 KJjlacCaM IedaTaloTCs B XKYpPHAaJl, ¥ CHadajla CTOUT
IIPOCTO IMOCMOTPETL Ha HUX. BOJBINION HArreT 03HAdaeT, YTO KJIACCHI IepeMeIllaHbl Ha KOPOTKUX
PacCCTOSIHUSX, ¥ 9TO COOEPXKaTeIbHBIN (DaKT O JaHHHIX, a HE IToMeXa.

OOHYJISITH CAaMOPOOOK HYXKHO C OTKPBITHIMM Tjla3zaMu. OH He BHIAyMKa Iombopa, a Mepa TOro, Ha-
CKOJILKO COCeIHMNEe CKBAaXXHHEI PAcXOsTCA B Kilacce. Holmb 03HauUaeT pellleHne CUNTATh KaXK/IbIH 3a-
Mep TOYHBIM U 003aTeTbHBIM K UCIIOIHEHUIO. [IJ1sT KapT OMMacHOCTH 3TO YacCTO IIPABUJIBHO, IIOTOMY
YTO I[eHa MIPOITyCKa U IeHa JI0KHOM TPEeBOTY HECUMMETPUYHBI, HO KapTa IIOC/Ie 3TOT0 CTAaHOBUTCS
KECcTUe U NATHUCTEE.

BTopoe, OT 4ero 3aBUCHUT IollafaHue, - sueiika. OeHKa CYUTAeTCH B IIeHTPe sTYeHKHU, U eCJI B OOHY
sTYeHKy TOoMalu CKBAXKWHBLI PAa3HBIX KJIACCOB, HUKAKOM CaMOPOMOK HX He pa3BeméT. AdueliKy 3ama-
BaiiTe MelIbue PACCTOSHUSI MEXKIY COCeOHUMH CKBaXXWHaMH. TpeThe - TpaHulla Monurona. [1omocs
BEPOATHOCTHU CTPOATCHA U3 PAaCTpPa CO CrilaXKUuBaHUEM U Cprr‘J’IeHI/IeM, 068 HEMHOTI'O OIBUTI'alOT JINHUIO
VPOBHS OTHOCHUTENILHO fAYeeK. Eciiu Touka BEHIINIJIA 3a MOJIOCY Ha BOJIOCOK, IPOBEephTe CHavasa 3To,
CHSIB o0a CrilaXKMBAaHUSA.

9T10 Ha BBIXOOE

Tpu pedynbTaTa. MHOTOIIOJIOCHBIN PACTP BEPOSITHOCTEM, OOHA IOJIoCa Ha KJ1acc, UMsI Kjlacca 3amnuca-
HO B OIIMCaHue Ioyiockl. KapTa 30H, KO caMOT0 BepPOSITHOI'O KJjlacca B T4elKe, COOTBETCTBHUE KOMIOB
¥ KJTaccoB mmeuaTaeTcs B 2KypHain. Heo6Gsi3aTeIbHEIN PACcTP YBEPEHHOCTH, MAKCUMYM BEPOSITHOCTH
B sTYeliKe, TI0 HEMY BUOHO, I'Tie KIacC YBePEeHHLIH, a Tlle 30HbI CIIOPST U MTPOXOIUT TPaHUIIa.

KapTta 3oH P{zameweHue) YEepeHHOCTE

- : , 10 - 10
64 Y 3aMelleHue 6 0.8 64 0.8
5 4 5 54
7 0.6 0.6
= 44 1 . = Z 44
=49 " vacrwinoe 2 4 z4
- - =
ER f f 3 0.4 34 0.4
& : 4 02 & 02
CHNBBANKT
14 . 1 14
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04 0 04
£ a 2 4 L] -
X, KM

Puc. 22: Pe3ynbTaT KaTerOpUaTbHOTO HHANKATOPHOTO KPUTHHTA: KapTa CaMOTr0 BEPOSITHOTO Kjlacca
M0 MUHEpPaTbHOMY TUIY, (OH CHITLBUHUTA C OYaraMM 3aMeEIIeHus], CBepPXy HaHECEHHl TOYKU CKBa-
KUH.

Ha manHBIX ¢ BEIOpOCaMu BUOHA eIll€ OmHa 0CO0eHHOCTh. OOBIYHBIM KPUTUHT BEIHYKOEH UHTEPIOJIH-
poBaTh BeJIMUMHY, U OOHA aHOMaJIbHAasA Npoba JIoMaeT BapuorpaMMy - mapa OJU3KuX TOYEK C Heco-
ITOCTaBUMBLIMHK 3HAYEHUSIMHU MMOJHUMAET HATTEeT, ¥ KapTa BHIPOXKAAETCS B cpenHee. MHOMKATOP pa-
0oTaeT He C BeJIMYWHOM, a ¢ PaKTOM MPUHAMIEKHOCTH K KJIAacCy, IT0O3TOMY aHOMaJlbHOe 3HaYeHue
B HEM HEOTJIMYMMO OT JI000T0 OPYTOTO MO Ty K€ CTOPOHY mopora. TaMm, Toe moKa3aTelb MEHseT-
CsI Pe3K0 W HEeperyiaspHO, a BOIPOC II0 CYTH OBOWUYHEBIN, HHOWKATOPHBIM OyTh HagEéxXKHee IIPSMOMH
WHTEPIIOSIIINH.

KaTeropuasneHbii mogxon yooOeH TeM, 4TO He TpeOyeT 3apaHee IPOBOOUTE rpanuIly. He HyKHO pe-
II1aTh, CYUTATh JIM YACTUUHOE 3aMellleHre OMacHBIM. KapTUpPYIOTCS BCe THUMH KaK €CTh, a HYXKHYIO
KOMOMHAIMIO KJ1acCoB COOUPAIOT IIOTOM U3 BEepPOSTHOCTel. Pellkue Kiacch ¢ MajlbIM KOJIMYeCTBOM
CKBaXXWH AAlOT IIYMHYI0 BApUOTPaMMy, MHCTPYMEHT Ipenynpexpaetr o6 aToM B 2KypHas, BepOsT-
HOCTH II0 TAKOMY KJIaCCy YUTAWTe OCTOPOXKHO.

YToOBI OCBOUTE MHCTPYMEHT 0€e3 peasibHBIX JaHHBIX, BKI0YnTe B IIpuMep CKBazKuH (IeMo0) raiky
[ModaBUTH KaTeropuajabHOE Mojie MHUHTHIIA. B croit mo6aBuTcs moye mintype ¢ GoHOM CUIBBU-
HUTA ¥ oYaraMu 3aMelleHus 110 00pa3ny pyoHUKa, Ha HEM MHCTPYMEHT MOXKHO Cpa3y IIPOrHaThb.
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ITpu HepaBHOMEPHOUN CETH MOXKHO 3ajaTh HeoOs3aTeJbHOE mojie BecoB wt u3 mHcTpymMeHnTa 1.05
exknacrepu3anusi. Torga MHOUKATOP KaXK OO0 Kjlacca KPUTYETCS K eT0 IeKIaCTEePU30BaHHOM H0-
jie, a He K HYJIO, ITI09TOMY BOAIK OT MaHHBIX BEPOSTHOCTb CTPEMHUTCS K IIPENCTaBUTEILHOM mojie
Kiacca. be3 BecoB moBefeHne npexHee.

BeKTOPHBIe I'PaHHIIBI I1I0 BEPOATHOCTIAM

KapTa 30H 0TBe4aeT Ha BOIIPOC «KTO MOGEeAusT B T4eiKe», ¥ 9TOTO YaCTO Maslo. [IJIisi mIaHupPOBaHUS
HyXKHee I10JI0Ca Mepexofa - TIe KIacC YBepPeHHBIH, ITie CIIOPHEIN, THe YBEPEHHO OPYTroi. DTO JaioT
OBa Heo0A3aTeIbHLIX BEKTOPHBIX BEIXOMA, II0 YMOIYaHHUIO BHIKITIOUEHHEIX.

YpoBHU 3agaroTcsa napaMeTpoM, 1o ymongasuio 0.25, 0.5 u 0.75, TO eCTh YeTBIPE IOJIOCH - YBEPEHHO
HET, ABe CIIOPHEBIE U YBEPEHHO Aa. JIMHUM HEeCyT Kj1acC ¥ YPOBeHb. [I0TUTOHEI HECYT KJIacC, TPAHUIILI
nonnoctl B nonsax P_MIN u P_MAX u rotoByio IOANUCH TONOCH B ntonie band sBuga «0.25 - 0.5». ITo
9TOU MOAIMCH CJIOM Ccpa3y pacKpalluBaeTcs KaTeropusaMU OT 3eJIEHOT0 K KpaCHOMY, HacTpauBaTh
JIeETeHOY BPYYHYIO He HYXKHO.

OpHa 1mojioca MOXKeT IIpHexaTh HeCKOIbKUMU O0ObeKTaMU, eCclii OHa pa3bura Ha OTHeJIbHEIe y4acT-
KU TIJIOMIagu. DTO HOPMAJIbHO ¥ YOOOHO, TIJIOMIAgHM CUYUTAIOTCS IO KaXaOMy Y4acTKy OTAesbHO. B
JlereHze IIPU 3TOM POBHO CTOJIBKO CTPOK, CKOJIBKO II0JIOC, IIOTOMY YTO pacKpacka HOET II0 II0JIOCeE,
a He II0 OMHOM €€ rpaHulle.

I'paHUIIEI CTPOATCS IO KaHaJly BEPOSITHOCTEN, a He 110 KapTe 30H, U 3TO CymecTBeHHO. KapTa 30H
XPaHUT TONBKO IMOOeOuTeNsd B g4elike. I'me UMEHHO BHYTPHU SYEUKH MPOIJIa I'PAaHUIA, B HEH yXKe
IIOTEPSHO.

HOSTOMy KOHTYP TaKou KapPThI I/IJIéT CTyII€HAMHU IIO KpasiM d4YeeK. CrmaxuBaThb TaKyIO CTyII€eH4Ya-
TOCTBb 3HAYHUT BBIOYMEIBATE IIOJIO2KEHHUE I'DAHUIIBL. ITone BepOﬂTHOCTeﬁ 3Ty I/IH(bOpMaI_II/IIO OEPZXKUT, 1
KOHTYDP IIO HEMY JIOZKHUTCA TyOa, Kyda €ro CTaBUT CaMa MOIEJIb.

ITpu mByx Knaccax ypoBeHb 0.5 coBIIafilaeT C rpaHUIled 30H, Kjacc nobexkgaeT POBHO TaM, I'le ero
BEPOSITHOCTD BHIIIIE ITIOJTIOBUHEL. I[ToaTOMYy oguH ypoBeHb 0.5 gaéT oObruyHy0 OMHAPHYIO KapTy, TOIbKO
C TJIafKo# rpaHullel BMeCcTO CcTynmeH4YaTolu. [Ipu Tpéx u 6ojee Kilaccax 9TO yKe He OOHO U TO XKe.
IMoGeguTh MOXKHO M C BEPOSITHOCTHIO 0.4, a 31eCh CTPOUTCS MMEHHO BEPOSITHOCTb OHITH HaHHBIM
KJIaCcCOM, a He T'paHuIa modbeauTens.

ITpu OByX Kytaccax BouckBarTe B Kiracc ojisi KOHTYPOB MHTEPECYIONUi. BEepoATHOCTH TOTIOTHSIOT
OpYT Opyra 0o eqWHUIIH, ¥ BTOPOM Habop 6ymeT 3epKajlbHEIM Ay6JieM IIepBOro.

3.02 Kpurusar ¢ BHemrHuM apeudom (External Drift)

HUuctpymenT Kpurunr ¢ BuemHuMm apeudom (External Drift) oreHuBaer moje 1mo ToYykaM, KO-
Tra OHO 3aKOHOMEDHO CBSI3aHO C BEIMYUWHOM, KOTOpas y2Ke M3BEeCTHa BCIOAY B BUAe pacTpa. Takou
pacTtp HaswBaloT apelidoM. M MoKeT OBITh CTPYKTYpPHAsI IIOBEPXHOCTb COCEOHET0 IjlacTa, rpybas
peruoHanbHas MOJeJlb, IOBEPXHOCTD 110 PEIKOM CeTKe UIU celicMudecKuil aTpudyT. OOBIYHBIN KPU-
THHT BUIOUT TOJIBKO CaMU CKBAXKWHEI, 3I€Ch Ke K HUM HobaBisieTcs 3HaHUE 0 HOpMe OIS MeXOY
HUMU, U TaM, I'le CKBaXXUH HeT, OlleHKa ONUpaeTcs Ha 3Ty GopMmy.

HHCTpYMEHT CTOUT B rpyie [JonoJIHUTEIbHbIe HHCTPYMEHTHI aHa/IM3a U CYUTaeT TeM XKe KPU-
runaroM, 4to u 2D Kriging. MaTemaTuka KpuruHra He MeHsieTCa. MeHsSeTCs TOJIbKO TO, 110 YeMY
CHUMaeTCsI pernoHabHasi COCTaBIISAoIIasN.

[TapameTpsr:

[TapameTtp Yro 3amaér ITo ymon4aHuio / COBET
ToyeuHEBIN CIIOU HUcxomHEIE TOYKHA. -

[Tone 3HaueHus (Z) HHTeprnonupyeMsidi aTpuoyT. -
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[TapameTp

YTto 3amaéeT

ITo ymomgaHuUIio / COBET

PacTp BHemHero apetida

Kanan pactpa gpetida (o)
CreneHs apeiida

Tun KkpuruHra, paguyc,
MUH./MaKC., HarTeT, CTPYKTyPHL
Crnamuts rpup (Iaycc),
pamuyc criaxkKuBaHUSA

PacTp kpuruHra c gpeidom

CraHmapTHas omubKa
KPUTHUHTA

CTOpPOHHSISI TIOBEPXHOCTS S,
U3BeCTHas BCOAy. B ogHOU
CRS c Toukamu, TOKpPHEIBAET
00/1aCTh.

ITormoca MHOTOIIOIOCHOTO
pacTpa gpeiida.

JIuneninas (a0+al-s) unu
KBafpaTU4YHas CBS3b.
Kpurusar octaTkos - Kak B «2D
Kriging».

Heo0Os3aTensHOE
CcrilakvBaHUe pe3ybTaTa.
BrixomHast orieHKa (mpeid +
KPUTHUHT OCTATKOB).
Heo0si3aTenbHEBIN pacTp
CTaHIOAPTHOU OIUOKHN

1 (MUHEeMHBIN)
Kak y «2D Kriging»

BBRIKJ. / 1

IPOIyIeH

OCTaTKOB.

B uéM oT/IMYHE OT CHATHSI TPpeHIa

®naxok CHATH MOIHHOMHAIBHBIH TpeH[ y 2D Kriging onuckiBaeT peruoHanbHYI0 COCTaBIIS-
IOIIYIO MTOJTMHOMOM OT KOOPAOWHAT, TO €CTh HAKJIOHHON WM M30THYTON IJIOCKOCTHIO. DTO TOOUTCS,
KOrja IajeHue IjacTa OGHOPOZHO U ero ¢dopma mpocta. Ho ecnu y omnst ecTh BEIpaXkeHHas CTPYK-
Typa, IOBTOPSIOINIAS N3BECTHYIO ITIOBEPXHOCTD, IIIOCKOCTEL €€ He OITHIIET.

Buemrnu#l mperid cCHUMaeT PEeruoHaIbHYI0 COCTABSIONIYIO He 10 KOOpAMHATaM, a 0 CTOPOHHEMY
pactpy. BriBaeT, 4TO KpPOBJISI UHTEPECYIOIIETO IIJIacTa IOBTOPSAET pefbed NONCTUIAIOIIEro, A1 KOTO-
POTO IMOBEPXHOCTH y2Ke MOCTPOoeHa. Takyro CBI3b CHUMAIOT Perpeccrued Ha IOACTHUIIAIONIyI0 ITOBEPX-
HOCTh U KPUT'YIOT YK€ OTKJIOHEeHHUS oT Heé. [Ipeiid 3mechk He QYHKIUSI MecTa Ha KapTe, a QyHKIUSA
3HaYeHHNs BHEITHer o pacTpa B TOH XKe TouKe. BCEé ocTanmbHOE COBHALAET CO CHATHEM IOJTMHOMUAIIE-
HOT'O TpeHaa. ITO Ta XKe CXxeMa PerpecCUs-KPpUTHHT.

Kaxk cuuraercs

CHaugasa pacTp gpeida CUUTEIBAeTCA B KaXXOOM CKBaXKHHE, OMITHHENHO 0 YeTHIPEM COCeTHUM sTIei-
KaM. 3aTeM 3Ha4YeHUe I0JIs PErPeCcCCUPYeTCs Ha 9TO CYUTAHHOE 3HAYEeHWE METOIOM HauMEeHBIINX
KBagpaToB. CTenmeHb Aperda 3am0aét Bup cBsi3u. CTemneHb 1 3TO MTMHENHBIN Apeid BUAa 3HaYEHUE
pasuo a0 nmioc al Ha apeiid, oOpruHbIM BEIOOD my1a External Drift. CTenens 2 onuckiBaeT U30THYTYIO
CBsI3b C KBagpaToM gpelida, Ho MokeT BOOpaTh B ce0s1 YaCTh PealbHON CTPYKTYPHI, IO3TOMY IIOCTIE
He€E CTOUT IIOCMOTPEeTh Ha BApUOrpaMMy OCTATKOB.

IlarnpIiie KPUTYIOTCSI OCTATKM Perpeccuu, poBHO Kak 00wrdyHOe mosie B 2D Kriging, co cBoei Bapuo-
TpaMMOM, TOMCKOM U aHU30TpoIuel. Ha mocienHeMm 1are pactp apetida rmepecyuThHIBAeTCS Ha CeT-
Ky KpUTHHTa, U Opetid mobaBiasieTCss K KPUTOBAHHOM OllEHKEe OCTAaTKOB 00paTHO. MiToroBast olleHKa B
KaxXaoi sueliKe paBHa Opeidy IIl0c KpUTUHT OocTaTKa. [I0CKONIBKY Apeiid n3BecTeH BCIOAy, OLleHKa
MeXK[y CKBaKMHaMM TSHETCS He K JIOKaJIbHOMY CpeIHeMYy, a K ¢opMe BHEIIHElN ITOBEPXHOCTH.

CKBaXMHBI, KOTOPHIE TIOIAIN 3a Ipeesbl pacTpa apeida, B mom6op He UAYT, MHCTPYMEHT Coo0IIa-
eT B JKypHaJl, CKOTbKO UX OTOPOIIEeHO. JYelKu CEeTKH, He TTOKPHITEIE PAacTpOM Apeida, HOCTPOUTH
HeYeM, T0O3TOMY OHM OCTAIOTCS IMTYCTHIMU BMECTE CO CTAaHOAPTHOM OIMUOKOM B HUX.

ITapamMeTpsI

ToYyeuyHbIN CJIOH U IMOJIe 3HaYeHHs Z 3amaTcs Kak B 2D Kriging. [TapameTp PacTp BHeIHero
npeuda 3TO ¥ eCThb CTOPOHHSAS MMOBEPXHOCTh, U3BECTHAs BcCooAy. Heobs3aTelnbHEIH KaHAI pacT-
pa apeida BHIOMpPAET IIOJIOCY MHOTOIIOJIOCHOT0 pacTpa. [IoucK, pa3Mep s4eiKu, oXBaT, oOpe3ka
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_ B pazpeiBe NaHHbX 0BbMHBIA KPUTHHT CTNAMABARTCA K CREOHEMY, _
BHELIHAR NoBEpXHOCTL (Apeind) s 2 MPUTHH MM DETAAETIPoPRY BHewred nosepxnocTy. KPUTWHE C BHELIHWM apeddiom no dz

=120
=140
—160
=180
=200
—220

=240

Puc. 23: Kpurusr ¢ BHeIIHUM OpelidoM Ha pa3peXeHHBIX CKBaxkuHaxX (pacuéT B Isoliner). Cnesa -
BHEIITHSS ITOBEPXHOCTDL S (apeid). B meHTpe OOLIUHBIN KPUTHHT 110 dz: B pa3phiBe JaHHBIX OIIEHKa
CcriaxkuBaeTcs K cpegHeMy. CIipaBa KpUTMHT C BHEIIHUM aApeiidoM mo dz moBTopsieT ¢popMy BHEII-
HeU ITOBEPXHOCTH TaM, T'Ie CKBaxKWH HeT. [IyHKTupoM 0OBEeNEH Pa3phIB JaHHLIX.

110 KOHTYPY CKBaXXUH, HarTeT U CTPYKTYPhl BApUOTPaMMbl, OTCEB YparaHHBIX IPO0 U CrilaXXMBaHUe
rpuma paboTaioT Tak ke, kak y 2D Kriging. Onucanve u yMOT4aHUSA TE XKe.

Baxknoe ycioBue. PacTp mapetlida ¥ TOYEUHBIM CJIOM OOJIZKHBEI OBITH B OOHON CHCTEMEe KOOPHAHWHAT,
UHadYe 3HaueHUe Opelda CHUMETCS He B TOM Touke. [Ipu HecoBnameHuu CRS MHCTPyMeEHT Ipeny-
npexpaeT B KypHasn. Pactp mpetida fonmkKeH MOKPHIBAThH BCIO 06/1aCTh OIEHKU, MHA4de 110 KpasM
TOSIBSITCS IIYCThIE STYEHKMU.

BapnorpaMma II0 OCTaTKaM

Kak u mpu CHATUM TpPeHOa, BapuorpaMMy 37ech 3aJaloT II0 OCTaTKaM Perpeccuu, a He 110 CEHIPOMY
3HayeHuIo. Ilocne cHATUS Opelida BapuorpaMMa OCTAaTKOB BO3BpalllaeTCsl K HOPMaJIbHOMY BUIY,
BBIXOIOMT Ha IOPOT C HArTETOM, ¥ PagWyC OTpPazkaeT UCTHUHHBIM MaciiTad JIOKAJIbHOM KOPPEISIuU.
PacTp cTaHmapTHOU OMIMOKH B 3TOM PeXKHMeEe 3TO OIMMOKa KPUTHUHTA OCTATKOB. [Ipeld cuuTaeTrcs
OeTePMHUHUPOBAHHLIM ¥ COOCTBEHHOU IMOTPEITHOCTH K Hel He moOaBsieT.

I[Topo6paTh BaprorpaMMy OCTAaTKOB, He BHIXOAS U3 MHCTPYMEeHTa BapuorpaMMEI, TOKa Helb3sd, 10-
9TOMY OCTATKM OLIeHUBAIOT II0 [0JIe CHATOU OUCIIEPCUU, KOTOPYIO UHCTPYMEHT IIedaTaeT B XKypHall.
Ecnu mpetid yOpan 3aMeTHYIO 94acTh pa30poca, CBSI3b C BHEITHEH MOBEPXHOCTHIO peasibHa U Apeud
yMmecTeH. Ecimu mouty HuYero He yGpari, Imojie ¢ 9TUM PacTpoM He CBsi3aHo, u o0uruHblM 2D Kriging
OacT TOT XKe Pe3yJIbTaT IIPOIIle.

3.03 KapTa BepOsATHOCTH NpPEBbIIIECHUSI

HNuctpyMmeHT KapTa BeposiTHOCTH MPEBBIIIEHUsI OTBEYaeT Ha BOIIPOC HE «CKONMBKO», a «KaKOBa
BEPOSITHOCTh, YTO 3HAYEHNE IIPEBLICUT IMopor». M3 pacTpa OIleHKH KPUTHMHTa ¥ pacTpa ero CTaH-
OapTHOH OIMKMOKY MHCTPYMEHT CTPOMUT PACTP BeposTHOCTH oT O mo 1, ¥ B KaXOou AYelKe CTOUT
BEPOSITHOCTh TOT0, UYTO UCTUHHOE 3HAUeHUe BEHIIIIe 3aJaHHOTO IIOPora.

HUraCTpyMEHT cTOUT B rpynme [JomoIHUTEILHBbIE HHCTPYMEHTHI aHa/In3a U paboTaeT Kak II0CTO-
6paboTKa, IOLOOHO I'UAPaBINYEeCKOMY rpanueHTy. CBoero KpUruHra OH He BHIIIOJIHSET U OKHO 2D
Kriging #e Tporaet, a 6ep€T yXKe roTOBEIe pacTphl. [I03TOMY OH OOMHAKOBO paboTaeT C BHIXOOOM
OOBIYHOT'O KPUTHUHTA M KPUTHUHTA C BHEUTHUM ApeidoM.
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Kak cuuraercs

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

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

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

10

r 0.6

r 0.4

0.0

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

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

Kaxk IIOJIYYUTH BXO0ObI

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

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

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

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

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

HUHCcTpyMeHT I'MapaB/InYeCcKHH I'PaJHEHT U HalpaB/IeHHe IMOTOKa paboTaeT C IojieM Halopa,
TO €CThb C Ibe30MEeTPUUECKOM IOBEPXHOCTHIO, U TOKA3EIBAeT, Kya ¥ HACKOIBKO KPYTO TEYET ITOA3EM-
Has Boma. Ha Bxop momaéTcs pacTp Hamopa, o6eraHo pe3ynbraTt 2D Kriging mo ypoBHSIM B CKBazXKHu-
Hax. [IJ1s TUOPOTeO0Jiora 9TO TaKOM XKe eCTEeCTBeHHLIH ITTar MOCjie IOCTPOeHUS IIOBEPXHOCTH HaIopa,
KaK M30JIMHUU I10CJI€ KPUTHUHTIa.

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

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

be3 mpoHUIIaeMOCTH

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

ITapaMeTpsbl U CrjlaKkuUBaHHE

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

[TapameTtp Yro 3amaér ITo ymon4aHuIo / COBET

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

Kanan (Hor.) [Tomoca BXOOHOTO pacTpa. 1

CrinaxkuBaHUe Hallopa nepen Facut mym rpupga nepeq 0

pacuéTomM, s4eek ouddepeniuporanueM. 0 =
Ges.

BekTopsl IOoTOKA: HIar Yepe3 CKOIBKO AY€EeK CTaBUThL 8

IPOPEXKUBaHUS, TIeeK CTPEJIKY.

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

(Mmopmyn)

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

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

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

CTpejIKH U3 TOYeK

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

ITomst cmoss BEKTOPOB OTOKA:

[Tone Tun YT0 comepXRuUT

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

grad 4HUCJIIO Mopynb TUOPaBIUYECKOT 0
rpagueHTa \

V4eOHBIN ITHKII

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

3.05 YaoenbHBIH pacxo[ (3akoH [TapcHu)

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

YTO0 cuHTaeTrcs

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

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

Kak moinyuyurs pactpbl Ku T

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

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

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

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

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

IIOJIXO az, pa3Mep IIO IIOJIIO q.

YTO 1€eXKHUT B CJIOE CTPEJIOK

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

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

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

IIpumenenue

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

3.06 T'ayccoBa cumynsauus (SGS)

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

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

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

1!:' : TR o _. - _.-‘ - i

o8

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

Kaxk sT0 paboTaeT. 3HaueHUs IePEBOLATCS B HOpMaJibHEIEe 6@kl (normal score), U CUMYTIAIIUS UOET
B FayCCOBOM ITPOCTPAHCTBE. Y3/Ibl TpuAa 00X0OATCSA B CIy4aliHOM IOpsigkKe. B KakaoM mMpocToi Kpu-
THHT II0 COCEIsM M y2Ke CUMYJIUPOBAaHHEIM TOYKaM JaeT JIOKAJIbHOE CPefHee U OUCIIEPCHI0, U3 9TOI'0
HOPMAaJIbHOTO pacipefeeHnsT pa3birPEIBAETCS 3HAYEHUE, M OHO TYT K€ CTAaHOBUTCS 00yClaBiIHBa-
OIIUM [JI CJiemyiomux y370B. CKBaKUHEBI TPUBA3LIBAIOTCA K OJIMXKaANIIUM y371aM U QUKCUPYIOTCS
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BO BCEX peanu3anuax. B KoHIe Kaxmas peanu3alus IepeBoguTCs 0O0paTHO B MCXOOHBLIE €IHUHUIIL.
BapuorpamMmma HOpMaJIbHBEIX 6aJIJI0B TOOOUPAETCST aBTOMAaTUYECKHU, €€ TTOPOr OJIM30K K euHUIIE.

O6pe3ka mo Macke Takas xke, Kak B 1.01, u mpuMeHsieTCcs K KaXOou peanu3aruu. Ha 6osbimoM
aHcaM0Jie 9TO 3aMeTHOE BpeMs, U eCJIM OHO MelllaeT, 00pe3aiiTe CTONKY OTHEJILHO IIOCJIe PacyéeTa.

ITapaMeTpsI

[TapameTp

YTo 3amaéeT

[To ymom49aHuio / COBET

Touku (CKBAZKUHEI)
ITone 3HaYeHUSa

TouyedHBIN CJIO0M C JaHHLIMH.
YucoBoit aTpudbyT Oiis

CUMVYJIALINAN.

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

KonuuyecTBo peanusanui CKOJIBKO IIPOTrOoHOB ycpenHATh. 60 (50-100)

[Topor oTceuku BxiroyaeT KapTy BEPOSATHOCTU  HeE 3aJaH
IIPEBHIIIIEHUA.

BeposatrocTs BbBIIIE nopora HanpasieHue BepOsSITHOCTH. oa

OxBaT pacTpa [TpsIMOYTOJILHUK pe3yibTaTa. 10 CJIOI0

Mogenb BapuorpaMMel 0aioB  Mofens aisi HOPpMaJlbHBIX aBTO

(ITom.) 6aJIos.

Makc. Konu4decTBo cocefieti Ha CKOJILKO TOYEK B IPOCTOM 16

y3en ([or.) KpUTHHTE y3Ja.

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

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

[Tone BecoB mekynacTepulanuu  Beca wt u3 uHctpymerrta 1.05, Her

(Oom.) Heo0s3aTesIbHO.

BreIxombl 3T0 pacTps o ancam6irio. Cpeguee (E-type) nmoxoxe Ha KpuruHr. CTaHAapTHOE OTKJIO-
HEeHMe IT0Ka3bIBaeT HeOoIpeneIeéHHOCTh, Malyl0 y CKBaXMUH U OOJIBIITYIO BOANM OT HUX. KBaHTHUIU
P10, P50, P90 ouepuuBaroT BePOSATHEIN qUaNa30H, a BeposaTHOCTH NPeBBINMIEHUSI IIPU 3a0aHHOM
Iopore Ha€T HellapaMeTPUUECKYIO albTePHATUBY KapTe U3 UHCTPYMeHTa BepOsITHOCTU. BpeMsa pac-
TET C Pa3MepoOM I'puaa U KOJIMYECTBOM peau3alinii, I03TOMY HauMHANTe C TPy0o SUYEHKH.

Ecnu paHHBIE CTYILEHE HEPAaBHOMEPHO, IofdaliTe noje BecoB wt u3 nactpyMmeHnTta 1.05 [Iekacre-
pu3anus. Torga HopManbHO-0anIbHOe IIpeodpa3oBaHue CTPOUT QYHKIIUIO paclpefelleHNs C Beca-
MU, ¥ TUCTOTpaMMa aHcaM0Oiid He IepeKollleHa B CTOPOHY Ilepepa3BefaHHBIX 00raThIX YYaCTKOB.

BuObI KDUTHHIa: KAKOH BBIOpPATh

TTom c7TOBOM «KPUTHHT» B IIJIaTHE CKPLITO CEMEeHCTBO METOMO0B, K BLIOOP MeXKy HUMH BIHSAET Ha pe-
3yNIbTAT CUNIbHEE, YeM TOHKas HaCTPOoiKa BapuorpaMMEL. Bce BUIBI PeIIaiT OOHY U Ty K€ CUCTEeMY
ypaBHEHUI C KOBapHallUsSIMHU U3 BApUOTPAaMMbI. Pa3muyaioTCs OHM TEM, YTO CUMTAETCS U3BECTHBEIM
PO CpefiHee MoJjie ¥ YTO UMEHHO OI[eHMBAEeTCs - TOYKA, OJIOK MJIM BEPOSITHOCTD. DTa r1aBa 0030pHas.
I[TapaMeTpsl Ka’kA0ro HHCTPYMEHTA ONMCAHBl B CBOUX I'JIaBax.

IIpocrou xkpurunr (SK) mpenmnonaraer, 4To CpefHee MOJIs W3BECTHO 3apaHee M IIOCTOSHHO II0
rIoiiagu. BO/IM3u CKBaXKUH OIl€HKA CJIelyeT HaHHBIM, [0 Mepe yOajeHus CTITUBaeTCs K 3aJaHHO-
My cpemHeMy. bepute ero, Korga cpegHee MOOTBEPXKIEHO CTaTUCTHUKOM II0 IPeOCTaBUTEIbHOM BHI-
GOpKe TOro Ke MOMeHa, CpefiHee «Ha rj1a3» YBOOUT BCce Hemopa30ypeHHbIe Kpasi B CTOPOHY OIUOKH.
Brmroyaercs Ber6opom tuna B 2D Kriging.

Opaunapubiii Kpuruar (OK) cpemHero He 3HAaeT W OIEHMBAET €ro JIOKAJIbHO B KaXKIOOH OKPECT-
HOCTH - 3a 9TO OTBeYaeT OOIOJIHUTEIbHOE YpaBHEHUE C YCIOBHEM «CyMMa BeCOB pPaBHa €OUHUIIE>.
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Bmanmu oT CKBaXKWH OIlEHKA TSHETCS K CpegHeMy OJmKaWIiel OKPEeCTHOCTH, a He K TJI00aIbHOMY.
910 BHIOOP IO YMOMYAHUIO, ¥ €CJIM He 3HaeTe, C 4ero HavaTh, HauHuTte ¢ OK.

Kpurusr c TpeHgoMm (ranka cHATusA TpeHOa B 2D Kriging) - ois moneil ¢ 3aKOHOMEPHBIM Peru-
OHaNIbHBLIM YKJIOHOM, BPOO€E KPOBJIM Ha MOHOKJIMHAIU MJIX KpHINa CKiaagku. ITonmuHoM 1-U unm 2-u
crtenienu camMaeTcsa MHK, KkpuryroTcss ocTaTKH, TPeHI Bo3BpallaeTcsd K oueHKe. [IpaBum TyT OBa.
BapuorpaMmy 3agaBaiiTe II0 OCTaTKaM, ¥ €CJIH OOJIsSI CHSATOM OUCIIEPCUM, KOTOPYIO IleYaTaeT MJlaruH,
Maa, TPeH[ He HyXKeH. M He sKCTpanonupyiTe KBagPaTUYHLIN TPEHM JaJIeKO 3a 00J1aKO CKBaXKMH.

Kpurusur c BHeurHum apeudom (rnaea 3.02) - Korga TpeH[I ©3BECTEH He Kak ¢GopMyIia, a KakK IoJe,
OyOb TO CTPYKTYpPHAas MOBEPXHOCTh COCENHETO IIjlacTa, peruoHanbHas MOLEsb UM CeMCMUUYeCKUN
aTpubyT. CXxema Ta e - perpeccus Ha apelid, KpUTHUHT OCTAaTKOB, BO3BPAT PETrPECCUM.

BrnouyHbId KpUruHr (mapametp guckperusanuu B 2D Kriging) oieHuBaer cpenHee 1mo 60Ky, a
He 3Ha4YeHWe B To4Ke. [IpaBast 4acThb CUCTEMBI YCPEMHSIETCS 110 OUCKPETU3alUuM, UCIIEPCUS OLIN0-
KU T1afiaeT, BEIOPOCH racsTcsi. bepuTe ero mjs moacyéTa 3amacoB 10 CeTKe OJI0OKOB U IIOMHUTE IIPO
9¢hGEKT HOCUTEJISA - TPUL OJIOYHOTO KPUTHMHIa 3aKOHOMEPHO T'JlaXke TOYEYHOI'0, CPaBHUBATL COIEP-
XKaHue MPoOLl U comepKaHue 6JI0Ka HAIPSIMYIO HEIb3s.

HUHauKaTOopHbIM KPUruHr (riasa 3.01) - o KaTeropui, To ecTh OJis MUHTHIIA, (allni, 30HH 3a-
MmelneHusi. Kateropus nmpespaiaercs B nagukatop 0/1, kpuryercs oosraabiM OK, pe3ynbTart - BEpo-
SITHOCTB KJIacCa B TOYKe, IOPOTOM U3 HEeé MOoJIy4aloT MoMeHHl. BapuorpaMma MHOUKATOPOB CBOSI U
00BIYHO KOPOYe BapuorpaMMEl COOepKaHUs.

TI'ayccoBa cumynsinus (rnasa 3.06) - He KpUTHHT, a ero A0IoJIHeHUe. BMecTo oHOM criaXkeHHOM
ITOBEPXHOCTH OHA AAéT aHcaMO0JIb PABHOBEPOSITHRIX INEPIIaBBEIX pPeann3alnii, u3 KOTOPOTo Heolpe-
OeJIEHHOCTDL BUOHA HaAIPSAMYIO.

MMnmapranka

3apaua Bun I'me BKIIOYaeTCs
YHuBepcanbHLM ciiyda, ctapt OppuHapHbiik (OK) 2D Kriging, Tun o

mo6oi 3amayu YMOTYaHHIO

IHaHHBEIX MHOTO, CpefjHee ITpocToii (SK) 2D Kriging, Tun SK + cpenzee
moMeHa 060CHOBaHO

KpoBns unu nogoirsa C C TpeHpgom 2D Kriging, cHaTHe TpeHOa
peruoHaabHBIM YKIJIOHOM

TpeHpg n3BecTeH KakK pacTp C BHelTHUM apeiidom riaasa 3.02

3armachl 1o ceTke GJIOKOB BrnouHbii 2D Kriging, onuckpeTtu3anus
MuHTHI, 3aMeIlleHNE, MHOuKaTOPHBIN rnaBa 3.01

KaTeropuu

OueHKa HeonlpenelEHHOCTHI Cumynanus SGS rnasa 3.06

OKpeCTHOCTh MOMCKa 00IIas OJjis BCeX BUOOB KPUTHHTA. BONMBIIMHCTBO ITPo6ieM CHUMAIOT TPH IIpa-
BUJIA.

Paguyc GepyT mopsifKa pajuyca BapuoTrpaMMEBI, MAKCUMYM COCefiel fepzKaT B mpepernax 12-16, a
QHU30TPOIHIO OKPECTHOCTH COTJIACYIOT C aHM30TPOINKMEH BapUOTrPaMMbI M3 BAPUOTPAMMHOM KapTHI.

PaBHBIE PAaCCTOSIHHS Ha I'PaHUIlE OTOOpa

Ha mpaBuibHOM ceTH 3aMepOB y3€Jl OLIEHKH YaCTO OKa3bIBAETCSI PAaBHOYHAIEH Cpa3y OT HECKOJIb-
Kux 11po6. Cocepneit 6epETCS CTOJIBPKO, CKOJIBKO 3aJaH0 MaKCHMYMOM, W TPaHulla oTO0pa pacceKaer
TPYIIY PAaBHEIX PACCTOSHUM - MECTO OJHO, TPETEHIEHTOB HECKOJIBKO.

BrIGOp MOET IO CaMUM HAaHHBIM - MEHbBIIas KOOpOuHaTa X, IPH PaBHBEIX X MeHbIas Y, IPU COBIa-
OEeHUH U [0 Hel MeHblllee 3Ha4YeHue. Kiou BeIOpaH Tak HaMepPeHHO, IIOTOMY YTO OH He 3aBHUCHUT OT
TOTO, B KaKOM IIOPSIOKe ITPOOHI 3alliCalHbl BO BXOMHOM cJioe. TOT XKe CIIOM, COXPaHEHHBIN B IPyTOM
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IIO0psAOKe, JIaéT Ty XK€ KapTy. HOpHJIOK ypaBHeHI/IfI B CuCTeMe IIPUBOOUTCA K OOHOMY BUOY IIO TOMY
XKe KJII04Yy U I10 TOM XKe IIpUYHHE.

ITepecTaHOBKa ypaBHEHWN MaTeMaTUUYECKA HUYEro He MeHseT, HO apudMeTuKa C IlaBaloliei Tod-
KOM He acCOIlMaTHuBHA, ¥ IIOCIeOHUE Pa3psaabl PACXOOUINUCE Obl. [IpaKTHYEeCKUM CMEICH IPOCToii. OT-
METKHU Ha KapTe OO0JIbIlle He 3aBUCST OT MOPSIAKA CTPOK. DKCIOPT TOTO XKe Habopa u3 6a3kl C APyrou
COPTHUPOBKOMH, 00beqUHEeHNEe CIIOEB B APYTOM IIOPSOKe, IOBTOPHAS BEITPY3Ka - HUUTO U3 3TOT'0 KapTy
He MeHSeT.

Korga cucrema He pelaeTrcs

CucTteMa KpuruHra ObIBaeT BEIPOKAEeHHOU. OOBIYHBIE TPUYUHEL - COBIIaJAOIIMe TPOOH C Pa3HBIMHU
3HAYEHUSIMH, HYJIEBOU HArTeT M BapuorpaMMa, Ipu KOTOPO# MaTpulla TepsieT 0oO0yCIOBIIEHHOCTE. B
TaKOM Yy3Jie OlleHKa GepEeTCs 3amaCHLIM CII0co00M, IO 0OPaTHBIM PACCTOSTHUSM [0 TeX 2Ke Cocefel,
a qucnepcusi NpUHUMaeTCs HaubOoJIbIlle BO3MOKHOM.

9To UMEHHO 3alac, a He KPUTHUHT, ¥ KapTa CTaHTapPTHOM OIMMOKHK B TAKKUX siUeiKax 3aBuiiieHa. I1o-
9TOMY MHCTPYMEHT IIePEUUCIIIeT UX B XKypHaJie, KOJIMYEeCTBO S4Ye€eK U AOJII0 OLeHEHHOU IIJIOManH.
EpmHuYHBIE SYENKU UAYT COOOIIEHUEM, AOJIS OT IIPOIIEHTa U BHIIIE - IpeaynpexaeHneM. [I0IBUIIOCH
mpeaynpexaeHne - CMOTPETh Hallo He Ha KapTy, a Ha BapuorpaMMy U Ha COBIIAQAAIOIINe TPOOHI.

3.07 IIITOTHOCTH O 3aMepaM (mepeMeHHasi OImopa)

WHCTPYMEHT CTPOUT KapTy IJIOTHOCTH, I'Tle 3aMep 3aJlaH He TOYKOM, a HOCHUTEJIEM KOHEUYHOT0 pa3-
Mepa - TOYKOM C CUTMOM HeONPEeOeIEHHOCTH, OTPE3KOM ITUHUU (KOPUOOPOM IOJIYIITUPUHEI) UJIU T10-
nuroHoM. EquHUYHAasg Macca 3aMepa pa3Ma3biBaeTcs II0 CBOEMY HOcHUTeslo. Macca coxpaHseTcs,
a IJIOTHOCTH oOpaTHAa IUJIOIagyu HOCHUTEJIS, II03TOMY I'pyOble MPUBSA3KHU CaMO0O0CIabIsA0TCa TeoMeT-
pudecku, 6e3 MOpPoroB ¥ GUILTPOB. DTO OIEHKA IIJIOTHOCTU (CKOJILKO U T'He), & He UHTEPIIOIALINS
3HA4YeHUS - OJId 3HaUYeHUU OCTAETCSI KPUTHUHT.

Tun reoMeTpuu OOWH Ha 3amyck. CMeIaTh TOYKH, IMHUU U TTOJTUTOHB MOXKHO Cepued 3amyCKOB B
oAvH pacTp (peXXuM JomuckiBaHus). [1o KaxKaoMy THITY Macca pPacKjiagbIBaeTCs II0-CBOEMY:

* Touka - rayCcCOBO ISITHO C CUTMOM W3 IIOJII TOYHOCTH, 00pe3Ka Ha TPU CUTrMHL. CUrMa HUXKE
IONIysTYEeUKU NIOOHUMAETCS 00 MOIyTYEUKH.

* JIMHUSA - KOPUZOP MATKUX Kpaés. [lomunmHusa yOJIOTHIETCS, Macca OEJIUTCS 10 OJINHe, KaX-
Iasi MOATOYKA 3TO rayccoB Ipoduiab ¢ curMmou-nonaymmpuron. Ilons from m/to m BeIpe3aioT
UHTEepBaJI 10 TUHENHOU NIPUBI3KE.

* TToIUroOH - Macca JeJIUTCS II0 IJIOMAaaA PABHOMEPHO JIn00, B 4a3UMETPUYECKOM PEKUME, TIPO-
IIOPIIOHATBHO BCIIOMOTaTENIBHOMY PacTpy (HaceyleHue, 3aCcTpoiika). [Ipu mycToM pacTpe BHYT-
PpH IIOJIUTOHA - OTKaT Ha paBHOMEPHOeE.

BbIixog M n"HBapHaHT

OCHOBHOU BBIXOJ - TPEXKaHaNLHBIM pacTp. KaHan 1 - IJIOTHOCTE B Macce Ha KM? (He 3aBUCHUT OT
pa3mepa stueriku). Kananbl 2 u 3 cinykeOHbIe (Xm-0 1 m), YTOOBI IOIMCHIBAHNE CEPUSIMU U KapTa
3¢ PeKTUBHOM CUTMBI OCTaBaJIUCh TOUHEIMU. HeoOsa3aTeIbHEIM BTOPOU pacTp - CpefHeB3BelIeHHas
curMa 1o siuedike, kapta 3pdekTuBHOM TogHOCTH. OHA OTHENSET IMJIOTHOCTDL, 00ECIIEYEHHYIO TOYHEI-
MU IPUBA3KaMM, OT pa3Ma3aHHOY, U 9TO aHAJIOT KPUTHHTOBOU OUCIIEPCUH IJI 9TaxKa IJIOTHOCTH.

WHBapuaHT TYT OOWH - UHTETPaJI IJIOTHOCTH II0 PACTPy PaBeH cyMMe Macc Bxoma. CuuTaeTcs Bcerga
¥ TIMIIIETCS B XKypHas. PacxoXaeHue - MPU3HaK TOTO, YTO HOCUTEJTH BHIIILITH 3a 00/1aCTh, a TTOBETieHNe
3aMaéT MepeKIYaTe b Kpas (HOHOPMUPOBATh BHYTPHU MJIM MTOTEPSATH MACCy C IPEOYIPEXKIAECHUEM).

Kak uyuTarhb

I1710THOCTE MOKAa3bIBAET, Te CTYIIAl0TCs 3aMepHl C YYETOM MX HageéXXHOCTH. TouHas MpuBsS3Ka Oa-
€T KOMIIaKTHOE IISITHO, Ipy0asi - pa3MbeITOe M Hu3Koe. 1o KapTe 3GHEeKTUBHOM CUTMBEI BUIHO, Te
IJIOTHOCTh HaOpaHa TOYHHEIMU HOCUTEJISIMH, a Ifie Pa3Ma3aHHBIMU - TaM JOBEPUS MEHBIIIE,
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[TapameTp

YTto 3amaéeT

ITo ymon4aHuUIO

3amepsl

ITone macchl
ITone TouHOCTHU

PasMmep s4eliku, M
O6mnacTb
Hocutens 3a Kpaem

CurMma no ymonganuto ([om.)
from m /to m (Hom.)

Bcmom. pactp ([or.)
HOomrcatk B pactp ([o.)

Touyku, TUHUY UJIU ITIOJIUTOHBI
(oguH THI).

Macca o6BeKTa.

CurMa TOYKM UJIH
MONyIIMPUHA TUHUU.

IIIar ceTkmn.

ODKCTEeHT.

IToHOPMUPOBATh BHYTPU WU
IIOTEPSTH Maccy.

Korpa nose To4HOCTU IIYCTO.
Bripe3ka uHTepBajia TUHUH.
HazuMeTpus OJisd IOIUTOHOB.
Cy1iecTByoOIIUT

1
CUI'Ma [10 YMOJIYaHUIO

50
IO CJIOIO
OOHOPMHUPOBATH

nonysiyenka
BCs TUHUSA

TPEXKaHAIbHBEIN PacTp.
TpéxkaHanbHEIN PacTp -
(ImoTHOCTE, 2M-0, Xm).

Kapra a¢pdekTruBHOM TOUHOCTHU
(Heo0s13aTEeNIbHO).

ITnoTHOCTB

ddbdekTUBHAA CUTMa

OxHO «KapTa IVDIOTHOCTH» (KHBOHM IPEIIPOCMOTP)

JIuiioM MHCTPYMEHTA CIYXKUT oTHelbHOe OKHO KapTa nmiaoTHocTH Ha naHesnu Isoliner. CreBa 3a-
OAIOTCS CJIOH U IIOJIs, CIIpaBa UAET IIPEeOIIPOCMOTP Ha rpy0oM ceTke.

HpeI[HpOCMOTp CUUTAETCA 3a MUJIJIMCEKYHIBI, IIO3TOMY CHUI'Ma M Pa3MeEpP SAYEUKU MEHSIOT H306pa-
2KeHue Cpa3dy, a He II0CJIe 3allyCKa. BHI/I3y IIOCTOSAHHO ITOKAa3adH MHBAPHUAHT - MaCCa BX0OIada, MadaCCa Ha
CeTKe U [0Jid, IOTEPSAHHAad Ha Kpalo.

Kuonka [deMo co3maéT yueOHBIM Habop uHCTpyMeHTOM 3.08. KHOomKa 3anucarh pacTp 3alycKaer
ITOJTHBEIM pacyéT TeM ke anroputmMom 3.07 u KIaméT pe3ynabTaT Ha KapTy yKe OOeThIM.

Ha kapTy m0aTcs MCEBOOLUBET C MPO3PAaYHLIMU HYISIMM, U30JIMHUU TIJIOTHOCTHU U CJIOH 3G ¢HEKTUB-
HOM CHUTMEHI KakK KapTa moBepusi. opma Processing ocTaércs mjis Momesiell U IaKeTHBIX IIPOTOHOB,
pe3yJbTaT y HUX TOT Ke.

3.08 IIpuMmep OJisi IJIOTHOCTH (IeMo0)

HHCTPYMEHT cOo3maéT cuHTeTu4YecKuit Habop Ot 3.07 ¢ U3BECTHOM CyMMapHON Maccoi, YTOOH UH-
BapHaHT MOXKHO OBIJIIO ITPOBEPUTH CUETOM. [leMo BHIOAET YeTkpe Habopa.

IecsaTs TOYEK C pa3HBIMU CUTMaMU, OT OOJIed A4EeUKHU OO0 KpynHEX, Macca 500. [IBe muHEUU Maccou
200, y ogHOU BEIpe3aH mHTepBas noiaaMu from m u to m. [IBa nmonuroxHa macco 300, oguH U3 HUX
mon ma3uMeTpuio. BecriomoratenbHBIN pacTp. MToro macca 1000.

[Iporouute 3.07 Ha cjioe TOYEK, M UHTEerpas IJIOTHOCTH B XypHale JojxKeH gaTtek 500, Ha TUHUIX
200, va monuronax 300. [Tosns cmo€B - mass, prec, from_m, to_m.

I[TapameTp YTo 3afaéT ITo ymom4aHuio

O6acTs (9KCTEHT)

fAgelika BCIIOM. pacTpa, M

3epno I'CY (Ior.)

IIeMo-TOYKY / TUHUMY / IIOJTUTOHEI
Bcmom. pactp

['paHuIlEl reEepanuu. -
[ITar BcmomoraTtensHOro pacrpa. 50
I[ToBTOPSIEMOCTEL TPUMEPA. 1
Tpu crmos 3aMepoB. -
PacTtp nnsa masumeTpuwu. -

ITonHBIM epedeHb IOJIeN BHIXOOHEBIX CJIOEB - B npuiiokeHuu IInoTHOCTSL (memo) (pa3pen «Ilomns
OeMO-CJIOEB» B KOHIIE PYKOBOOCTBA).
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4. Pa3pe3

4.01 Pa3pe3 1o TUHUHA

HNucTpyMeHT Pa3pe3 mo JIMHUHM CTPOUT I'e0JIOTUYECKUM pa3pes3 3 Habopa IOBEPXHOCTEN. ITO HE
IIPOCTO KpUBas MPoduJisi, a IJIacThl KaK 3aJIUTHE OJIOCH MeXAY KPOBJiel u nomoiBoi. [loBepxHO-
CTU OOBIYHO MOJTy4aloT KPUTUHIOM, @ UHCTPYMEHT coOUpaeT UX B pa3pe3 BIOJIL 3ajaHHON JIMHUU.

HHCTpyMeHT cTouT B rpynne Pa3pes u paboTaeT Kak nocTo6paboTKa rOTOBEIX pacTpoB. CBOM KpH-
TUHT OH HE BHITIOJTHSET.

Kax 3a1a10TCs1 IIaCThI

IToBepXHOCTHM IOOAIOTCS CIMCKOM U VIIOPSAOYUBAIOTCS CBEPXY BHU3 - KPOBJIS, IIOMOIIBA, IIPU HEOO-
XOOWMOCTH CJIELVIOIasi KPOBIS M Tak fanee. [11acTel CTPOATCSA Kak IIOJIOCH MEXAY COCETHUMU I10-
BEPXHOCTSIMHU, IT03TOMY U3 N ImoBepxHOCTel nmonydaercsa N MUHYC OOWH IIJIacT. 1711 OOHOTrO IjacTa
OOCTaTOYHO IBYX IIOBEPXHOCTEMN, KPOBJIM U IIONOUIBHL. [I715 Ta4YKU IJIaCTOB H0OAaBJIANTE IIOBEPXHOCTHU
10 IOPSIOKY 3asieranusi. OmHa MOBEPXHOCTH TOXKE OOMYCTUMA, 9TO pa3pes Mo penbedy 6e3 mIacTos,
CM. CIIEOYIOIIUU pa3perl.

Pa3pe3 mo OIHOM MOBEPXHOCTH

OpHa IMOBEPXHOCTDH 3TO 3aKOHHBIM CIIydal, a He ommOKa. [1nacToB mpu Hel He OyOeT IO olpefe-
JIEHUIO, 3aTO CTPOSATCS JIMHUSA penbeda, paMKa, OCH C OTMeTKaMH, yIJIOBble TOUYKH U OomIpenesieHue
pa3pesa. C 3TOro reojioruyeckuil pa3pe3 0OBIYHO U HaymHaeTcsa. CHavana mpoduns no IIMP, mo-
BEpX HEro IiepecedeHus C MJIaHOBOU reojyiormein nHCTpyMeHTOM 4.05, a reonorus BHU3 PUCYETCS
BPYYHYIO.

ITomock! macToB 1 3a6op 3D B TaKOM IIPOTOHE HE CTPOSITCS, W CJIIOU OJIT HUX HEe CO3TaloTCs BOBCE.
ITycToit cnoi B MPOEKTE BRHITJISOAUT IIOJIOMKOM, XOTS BCE IIOCTPOEHO BEPHO, IIO3TOMY €T0 JIy4llle He
co3maBaTh, YeM CO37aBaTh U IPSATaTh.

Penbe(b BBIXOOUT ciioeM JIMHUH HOBerHOCTeﬁ Ha 4YepTeixke. 3apaniTe eMy CBOM CTUIIb IMHUU U
IIOOITNCH, I-IepTé}K I[OO(bOpMJ'IHeTCH IIOBEPX 3TOTI'0 CJIOA.

Hu3 paMKu B TaKOM pa3pe3e 3afjlaBaliTe OTMETKOU B JOIIOJIHUTENbHEIX TapaMeTpax. be3 Heé paMKa
OXBaThIBa€T JaHHBIE BIIJIOTHYIO, C HeOOJIbIIINM OTCTYIIOM, M DHUCOBATH I10Q peﬂbe(bOM Herpge. OTMeTKa
VUUTHIBAETCS [0 pacyéTa BEepPTHUKaJIbHOI'O MacuiTaba, IO3TOMY B PeXXUMe OTHOUIeHUsS rabapuToB
YepTEXK BHIXOOUT B MaciiTabe MMeHHO TOM paMKM, KOTOPYIO Bl yBUAUTe. OTMeTKa BHIIIEe OaHHBIX
WTHOPUPYETCS, 9TO HU3 PAaMKH, a He 00pe3Ka CBEpXy.

Bepx paMKu 3agaéTcs Tak XKe M [0 TOU Ke IMpuYuHe. YepTEK 9acTO MIPOIOJIKAIOT BBEPX, YTOORI
BOIIJIY YCThSI CKBaXMH, OTMETKM YPOBHS BOIOBI WJIU HMOAIUCH, KOTOPHIX CPEIYN CaMUX IIOBEPXHOCTENR
HeT. Bepx HUXKe HM3a OTBEPTraeTCs - paMKa BEIBEpHYJIach OBl HaU3HAHKY.

BmecTe ¢ paMKoO# 3ajaliTe U IIar OTMETOK Ha OCsIX. [0 yMOT4YaHHIO IOAIKUCH BEIOMPAIOTCS OKPYT-
JIEHHBLIMH YHCJIAMU II0 UX KOJIMYECTBY, XU 3TO YOOOHO, ITOKa paMKa cama ITo maHHbBIM. Korga pamka
3ajlaHa YMCJIaMH, MOMIINCH X0UeTCsI TeMH XKe urnciaaMu. I1lar B Ba MeTpa IIPH paMKe OT CTa ISATHOe-
CSITHM [IO CTa CEMHUIECSATH HAaéT POBHO Te OTMETKH, KOTOPhIe 0XKHUOaells YBuoeTh. Hombk Bo3BpalliaeT
aBTOMATHYECKHUI BEIOOD.

CBsI3Ka [MoIe3Ha Ha cepuu pa3pe30B. OQuHAKOBas paMKa 1 OJMHAKOBLIE IOOIIMCH ITI03BOJISIOT KJIACTh
YepTexkH PANOM Ha IUCT 6e3 IOATOHKH.
ITopAXOK MOBEPXHOCTEH 3aJaéT HepeBo CII0EéB

9To TIaBHOE, YTO HY2KHO 3HATh ITPO UHCTPYMEHT. [TopsimoK MOBEPXHOCTEN HEe BTOPOCTEIIEHHAS [e-
Tallb 0(1)OpMJ'[eHI/IH, d UCXOOHBIE NJAHHBIE HapaBHe C CaMuMunu l"pI/IJIaMI/I. I/IMeHHO OH onpenenﬂeT, Ka-
Kasi IoJjIoca 4Yew IIJjIacT.
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ITo YMOJI9YaHHUIO ITOPAOOK 6epéTCﬂ U3 OepeBa CJIOEB IIPOEKTa, CBEPXYy BHHU3, POBHO KadK IIOKdA3adHO
B nmaHenu Cnaom. UTo BUAWTE B IIAHENIH, TO U IIOJIY4YHUTE Ha 4YepTexkKe. OTMEeTKH B MYJIBTUCEJIEKTE
3a0al0T, KaKHe IIOBEPXHOCTHU Y4aCTBYIOT, HO HE B KAKOM OHHU IIOPAIOKE.

OTcioma mpocToe mpaBuiIo PaboTH. [Ipexkae YeM CTPOUTh pa3pes, Pa3loXUTe TOBEPXHOCTH B MaHe-
JIK CJIOEB IO 3ajIeraHH’I0, KPOBJISI BepXHEeH BMeIllalollled BBepXy, MOOOoIlBa HUXHel BHU3Y. [lepeTa-
IIIATE CJIOW MBIIILIO, €CJTH OHM PACIIOJIOKEHEl B IIPOU3BOILHOM IOPSAKe. ITO 3aiMET IMTOJIMUHYTEL U
n30aBUT OT pa3bopa pe3ybTaTa.

Ecnu mopsmok HapylleH, HHCTPYMEHT He BBIIACT OMIKMOKYy. OH ITOCTPOUT IMOJIOCH MEeXKOy TeMH Iia-
paMu, KOTOphEIe BEI eMy manu. JacTh map OKaXeTCs IepeBEéPHYTOM, y HUX MOMOIIBA BHIIIE KPOBIIH,
TaKHue II0JIOCHl OTOPACHIBAIOTCS MOJIYa. BHeIIHe 3TO BBITJISIOUT TakK. [171acTOB Ha 4epTexke MEeHbIIe,
YeM 0KHMOAJIOCh, UJIM OHU JIesKaT B HEIPABOOIMIOAOOHOM TOCIe0BaTENLHOCTH. YBUOEHN TaKoe - Iep-
BBIM [IEJIOM IIPOBEPHTE IOPSIAOK B IIAHEIH CJIOEB, a HE TapaMeTPhl KPUTHUHTa.

Korpa mopsiiok B mepeBe M0 KaKUM-TO TPUYNHAM He TOOUTCS, CHUMHUTE Talouky ITIopsimoK moBepx-
HOCTeH M3 JepeBa CJI0EB mpoeKTa. Toraa nopsigok 6epéTcs U3 moCcIeqoBaTeTbHOCTY OTMETOK B
CHIMCKe, KaK B IPEeXHUX Bepcusx. Cjiou, KOTOPHIX HET B AepeBe MpoekTa (moOaBieHHbIE (aiimom
IIPSIMO B BUIXKETE), YXOOSAT B KOHEIl CIINCKA, COXPaHsAs B3aUMHEBIHM ITOPSIOK.

I'enepaTtop npumepa (4.10) caM packiafbiBaeT IIeCTh TOBEPXHOCTEN B [epeBe I10 3ajieraHuio, I10-
9TOMY Ha OeMO-OaHHBEIX HUYEro IIepeKlaablBaTh HE HYXKHO.

BbIixoabl

YepTEK pa3pe3a 9TO MOJUTOHBI B OCAX PACCTOSTHUE BOOML JIMHUM M BHICOTA. BHICOTY MOXKHO pac-
TSIHYTh BEPTUKATBHBIM MPEyBeTUYEeHNEeM, YTOOR TOHKHWE TJIAaCThl YMUTAJIMCh. ITOT CJIOU KIaAyT B
MakeT IIeYaTy KakK rOTOBHIM pa3pe3. CucTeMa KOOPAWHAT Y HETO YCJIIOBHAS, PACCTOSIHHUE U BHICOTA B
eOVHUIAX KapTHL.

JInuun HOBerHOCTeﬂ 9TO KaXasd IIoJaHHasa IIOBEPXHOCTH OT,'E[eJ'IbHOI;I JIUHUEHN B OCSIX yepTexKa, C
nonssMu sec, sec_id, num v name. Pa3puIBEL 10 OTCYTCTBUIO MAaHHBIX coxpaHsioTcsA. [Ipu pabote
C IIJIacTaMM CJIOM HeoOs3aTesleH, KPOBIS U ITOMAOIBA M TaK BUIOHHI KaK Kpas II0JI0C, HO C HUM JIU-
HHUIO KPOBJIM MOXKHO MOONUcCaTh U 0POPMUTH OTHETbHO OT 3alUBKU. [Ipu OHOM IIOBEPXHOCTHU 3TO
€IMHCTBEHHEBIN CJION C pesibedoM.

3a6op 3D 3T0 Te Ke MIOJIOCH, HO KaK BepTUKalbHEle CTeHKU PolygonZ B peasibHEIX KOOpAUHAaTax. Ux
cMoTpaT B 3D Map View psiioM ¢ TOBEPXHOCTSIMU KpUTHHTA. ['pup 3amaércs penbedoM, a CTEHKHU
pa3pe3sa IIOKa3bIBAlOT IJIACTH B IIPOCTPAHCTBE.

BepTHKaIbLHBIA MacHITa0

T'opu30HTasb pa3pesa (OIuHa TUHUK) U BePTHKAJh (HeCATKH MeTPOB IIJIaCTOB) HECOIIOCTAaBUMEI, TIO-
aToMy 0e3 pacTSIXKEeHHs II0 BEICOTe YePTEXK BHITIAMUT IIOCKMM. MaciinTab 3amaéTcss TpeMs CIIOCO-
oaMu.

Pexxum oTHomenue MacimTaboB I':B (1:N) 570 nmpuBbIYHas 4depTEXKHasl 3anuch. 3HadeHue 50
o3Hauaet [:B = 1:50, To ecTh BepTUKAJILHBEIN MacuiTab KpyHee TOPU30HTAIBHOTO B MATHAECAT Pas.
Taxk 3apmaroT MacmTab Ha KaJIMWHBIX pa3pe3ax, TOe TOPU30HTalb UAET KUJIOMETPAMHU, @ MOIIHOCTH
U3MEPSIOTCSI MeTpaMu. MHOXKHUTEJb PACTsIKeHuSI paBeH N.

PeXyM MHOZKHMTEJIb 3TO TO XK€ YHMCJIO0, IOOaHHOe HapPsIMylo, 663 4epTEXHON (OPMYIIMPOBKH.

Pexxum orHOomienue I':B (InMpuHa:BEICOTa YepTezka) paboTaeT oT rabapuToB. Brl 3amaéTe xkena-
€MOe OTHOIIIeHWE IMIUPUHHI JINCTA K BhICOTE, HampuMep 10, a MHOXKUTEIb UHCTPYMEHT CUYUTAET CaM,
IO OJIMHE JIMHUHU U pa3Maxy BBICOT. YIoOGeH, KOrga BaXKHO BIIMCATh Pa3pe3 B JIKCT, a He BhIIEPXKaTh
3amaHHBIM MacmTab.

QaKTUYECKUI MHOXKUTEIb ITeYaTaeTCs B XKypHasl. [ TOUHOT0 HaJIOXKEHUS CII0OEB OH OJIKEH COB-
rmajaTh y paspesa, CKBaXkXMH U cocTaBa. B pexume I':B paspes (4.01) BUAUT Bech pa3pes II0 BLICOTE.
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CkBaxuHH (4.02) 6epyT MHOKUTEb U3 ONpeIeNeHus u copMmeraiorcsi camu. Coctas (4.03) cuura-
€T OTHOIIIeHMe 110 OMHOMY IIJIaCTy, IIO9TOMY [JI5 HaJll0XKEeHUS BO3bMUTE MHOXKHUTEIL, HalledaTaHHBIA
4.01, u 3agaiite ero B 4.03 B pexkUMe MHOXKHUTEJIb.

HecKo/IbKO pa3pe30B 3a OJUH MPOrOH

ITo yMOT9YaHHUIO UHCTPYMEHT CTPOUT pa3pes3 I10 KaxKAo¥ JUHUHU CJIOSA. DTO OOBIYHBIN pexkuM paldo-
ThI. JIMHEUHBIN ClI0oM ¢ TpodunsaiMu oO6pabaThiBaeTCs IEIUKOM, 3aIllyCKaTh HHCTPYMEHT II0 pa3y Ha
JIMHUIO He HyKHO. Ecu Hy>KHEL He BCe JIMHUM, BHIIEINTE HyKHEBIE Ha KapTe U BKiounute TOIBKO
BbIIe/IeHHbIe 00bEKThI y ITapaMeTpa TuHun. CHATasA rajouka Pa3pes mo KaxKIoH JITHHHUH CJI0sSA
BO3BpalllaeT IIpexHee IIOBeMleHNe, pa3pe3 110 IePBOM JTUHUH.

Bce pas3pe3rl momafaoT B OOWH KOMIIJIEKT CJIOEB U Pa3/IMYaloTCs aTpubyTaMu, a He OTAeIbHBIMU
CIOSMHU Ha KaXKIblM cTBOP. Tak ux ynoOHO MOONUCHIBATE U (GUIBTPOBATH BHIPAXKEHUEM, a CTUIU He
IIPUXOAUTCS Ha3HadyaTh 3aHOBO. MiMsa pa3pe3a OepéeTcs M3 IIOJs TUHENHOT0 CIIOs, eCNIU OHO 3afaHo
napaMmeTtpoM Ilone uMeHH pa3pe3sa, HHade pa3pe3bl HyMepPYyIOTCS 10 IOPAOKY.

Ha uepTexke pa3pesnl pa3BOSITCS PAaCKIagKoH B 00Iel 4epTEKHOU cucTeMe KooparuHaT. CTONKOH
CBepXy BHHU3 CTABUT UX OOWH ITOJ OPYTUM C 0OIITUM HYJIEM PAaCCTOSHUM, U JIEBLIN Kpal Yy BCEX COBIa-
maeT. B psig cieBa HampaBoO CTaBUT UX 00K 0 60K c 0011eit OTMETKOM BLICOTHI, TOTHA IIKajia BEICOT
CKBO3Has [Jis Bcero nmucta. CeTKOM couetaeT 00a MpaBuiia, CTPOKa AEPKUT OOIIYI0 OTMETKY, CTOJI-
6eIr - oOIIMH HOMb PACCTOSIHUM, a KOJIMYEeCTBO CTOJIOIOB 3aHaéTCsI B HOIOTHUTEILHEIX ITapaMeTpax.
[ITar peméTky 6ePETCS OT CaMOT0 KPYITHOI'O YepTezKa IJII0C 3a30p, ITI03TOMY YEPTEXKU He IepeceKa-
I0TCsI, KakK OBl HY pa3/IMyaiuch IJIMHBI CTBOPOB. 3a30D 3ala€TCs monel oT rabapuTa, 0 YMOJTYaHUIO
0.15.

BeptukanbHbIl MacmTab Ha BECh MPOTOH OOWH. MMHaue KOPOTKUM CTBOP ¥ OJIMHHBINA BHIIIIHA OBl B
Pa3HOM DPACTSKEHWM U CTaju OBl HECOIIOCTAaBUMEI Ha OOHOM JINCTE. B pexkvMax OTHOWIEHMS Mac-
mTaboB ¥ MHOXKUTEIIS 5TO IPOCTO 3afaHHOEe YUCIIO. B pexkuMe OTHOIIEHUS rabapuTOB MHOKUTEID
CYUTAETCS II0 CaMOM ITMHHOM TMHUY U 0 00I1leMy pa3Maxy BEICOT B Habope. 3aJaHHyI0 TPOIIOPITHUI0
TOYHO TTONyYaeT CaMbI¥ IMIMPOKUH YePTEK, a OCTAIbHBLIE BLHIXOIST BHIIIIE HETO B TOM JKe MacIuTabe.

3abop 3D packnmankoii He cMmeliaeTcss. OH CTOUT B peaibHBIX KOOPAMHATAaX, KaXXaas CTeHKa Ha CBOEM
ctBope, ¥ B 3D Map View Habop pa3pe30B BEITIAOUT KaK HACTOSIINI 3a00p 10 MJIOIAIN.

[NepBHIil pa3pes Bcerga mojilydaeT HyJIeBoe CMellleHue, II03TOMY IIPOTOH 110 OGHOM JIMHUU JaeT POBHO
TOT K€ YePTEK, YTO U paHbllle.

IIBeT mosioc: CIIPAQBOYHHK II'IaCTOB

Tlonocsr mmacToB KPAcCsATCHA I10 UMEHU KPOBJIHU. Bes CIIPABOYHHUKaA IIBET CHUTAETCA OT CaMOI'O UMEHH,
OH HEe MEHAEeTCA MeXOy IIPOTrOHaMHt, HO OH y'CJ'IOBHI:II;I.

Heo6s3aTenbHE Bxon CipaBOYHHK IUIACTOB (TAad/IMIa) JeslaeT IIBET OCMEICIIEHHEIM. CIipaBod-
HHUK 3TO OOBIYHBIN oM mpoekTa, GeoPackage unu Tabnuiia Excel, roe Ha KaXKObIH IIacT ¥ Kaxkagoe
MEeXKAYIJIaCThe MPUXOAUTCSA OOHA CTPOKa CBEPXY BHHU3 IO pa3peldy. O6s3aTenbHBIX KOJIOHOK TPH -
KOf Tejla, HOMep CBepXy BHU3 U Teso. lIBeT HeoOsi3aTeneH, HO UMEHHO paAy Hero CIIpPaBOYHUK da-
IIle BCEro " IoparoT.

KonoHKa Te1o COOepKuT CJI0BO «IJIaCT» UJIN «MeXKOyIJIaCTbe», U 9TO 3aKO0H, a He Joragka. BeiBectu
Teqlo u3 Koga Henb34. [Inact AB 1o HalMCaHUIO BRITJISOUT KaK «A 111i0Cc b», HO 3TO IIeNbHBIM IIJIAaCT,
BHYTPH KOTOpOro nexart A, b, kopx A-A’ u A’. Mexnynnactee B-B 110 KOy He BEIBOOUTCS BOBCE,
IMOTOMY 4UTO I71acTa b B criucke HeT, ecTh AB. OnipeesnisieT Teno reojior, MallliHa He IEPeCYUThHIBaeT.

ITopsimoK CBEPXY BHU3 HAET CIIPABOUYHUKY BTOPYIO CIIOCOOHOCTD - HaXOOUTh TEJIO MeXKOy AByMs rpa-
HunaMmu. Ecnu Ha pa3pese unyT Kposnu Kpll u Kpllla, To Mexxay HUMU 10 HOPSAOKY JI€KUT MEXKIYII-
nactee KplI-Kplll, 1 mosoca nmojxy49aeT ero uMs 1 0BeT. [[71acTEl, KOTOPHIX Ha pa3pe3e He 0Ka3aylock,
IIOME€4YaIl0TCs CEPEIM, a UX IIEePEYEeHb I1€4YaTaeTCs B 2KYPHaAJI, U I10 HEMY CPa3y BUOHO, YE€Tr0 HE XBaTaeT
B Habope ITOBEPXHOCTEMN.
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HMeHa CII0€B peOKO COBIIAAAlOT C KOJaMHU OOCJIOBHO, IIOSTOMY IIOMCK UMET JIECTHULIEN OT CTPOrOTo
K TepnuMoMy. CHadasia TpoOyeTcss TOUHBIM KOfI, 3aTeM TOT K€ Koj 6e3 y4éTa peructpa ¥ KpauHux
HpoﬁeHOB, 3aTeM HpI/IBeJIéHHBIfI BUI, TOE CHSIT XBOCT POJIN _top, bottom, kposns, nopowsa, a JAQTHHCKHE
OBOMHUKY OYKB CIOXKEHBI B Kupunnully. [locnenuei mpobyeTcs Ta ke 3amuch 6e3 armoctpodos. Tak
KpII top HaAXOOWT Kof KplIl, a A'E top HaXoguT Ab. CTporue Iiaru UAyT IIEPBBIMHU, ITIO3TOMY €CIU B
CIIPAaBOYHMKE €CTh U Ab, ¥ A'b KaK pa3Hble Tejla, KaXObIN ITOJTYYUT CBOE.

ToT ke cripaBOYHUK nomaéTcs B 4.02, ¥ Tora I0JIOCH ¥ KOJIOHKY CKBaXKUH I'OBOPSIT Ha OJTHOM SI3BLIKE
KOJIOB ¥ COBIIaZaloOT II0 IIBETY.

T'oToBEIM 0Opa3zel] anst BepxHeKaMCKOro MECTOPOXKIEHUS JIeXKUT B manke templates BHyTpu KaTa-
Jiora maruHa. 9To 36 CTPOK OT IIOKPOBHEIX OTJIOXKEHUM OO HUXKHEW KaMeHHOU COJIH, C IIBeTaMU U
TenaMu. ®ais eCcTh B ABYX BUIAX, plast reference vkmks.xlsx U plast reference vkmks.csv. Bo3pMuTe €ro
3a OCHOBY U ITPaBbTE II0[] CBOE MeCTOpoxkaeHre. KOIOHKY ToJIIIa ¥ IpUMedYaHue HeoOs13aTebHEIE,
OHM YUTAIOTCS, HO MMOKa He UCIIOIb3YIOTCS, U OCTABIEHHI IO OyayInee pa3BUTHE.

ATpHOYTHI BEIXOTHBIX CJIOEB

Bce cmou pa3pe3a HECYT [Ba OOIIUX II0JIS - SeC C UMeHeM pa3pe3a u sec_id ¢ HomMepoM oGbeKTa HC-
XOMHOM TUHUHU. [10 HUM MOATIUCHBAIOT YEPTEXY, PUITHTPYIOT CIIOM Ha OOWH CTBOP M PACKPAIINBAIOT
pas3pessl o-pa3HoMy.

Onpegesnenue pa3pe3sa - I10 JIMHUU Ha KaXKObIM pa3pes3, C UCXOOHOU reOMEeTPHUEN CTBOPA U IIOJISIMU,
KOTOPHBI€ YHUTAIOT IIOCIEAYIOINEe NHCTPYMEHTEI I'PYIIIIHL:

ITome YTo comepKUT

sec, sec_id HWwMmsa paspesa v HOMep UCXOOHOU JTUHUM.

vex BepTukanbHOE IIpeyBeInUYeHHEe YepTexKa.

step [llar nukeTaxka, M (BepIIUHE IOMaHOU
BKJIIOYAIOTCS B ITMKETaXX BCeTaa).

zmin, zmax IIrama30H OTMETOK depTexXkKa.

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

OIMHOYHOTO pa3pesa.

Pa3pe3 (3D-3ab0p) - BepTukanbHbie cTeHku MultiPolygonZ Bmonb cTBOpa, 110 OOHOM Ha IIJIACT:

ITomne YTOo comep=XKUT

sec, sec_id HMwmsd pa3pe3a U HOMep UCXOOHOU JIUHUU.

bed Homep mmnacTa cBepxXy BHU3.

top, bot HMMeHa 1oBepXHOCTEM KPOBIU U ITOMOOIIBHI.

t mean CpepHss MOIIHOCTG IJIacTa BOOJIbL CTBOPA, M.

seclen IInuHa cTBOpa, M.

color LiBeT mytacTa CTPOKOM #RRGGBB, TOT K€, UTO Ha YepTexke.

CTeHKa peXkeTcs 10 3BEHbSIM TPACCH, CBOE IIOJIOTHUIIE Ha 3BEHO, U BCE OHU COOPAHEl B OOUH MHO-
rogacTHbM 00beKT. OOHUM KOJIBLIOM CTEHKY OTHAaBaTh Henb3s. KONbIlo «Bepx Tyma, HU3 oOpaTHO»
BBIXOOUT OJIMHHBIM U CHUJIBHO HEBBIIYKJIEIM, TPEXMEPHEIE CIIeHH TPUAHTYIMPYIOT TAKOEe BEEPOM OT
TEePBOM BEPIIUHEI, ¥ Pa3pe3 NoJydaeTCs ObIPSABHIM. YeTHIPEXYTOMbHUK 3BEHA MJIOCKUHU 10 IOCTPO-
€HUIO, IIOTOMY 4YTO [Ba COCEIHUX y3Jla 3aJal0T BePTUKAaIbHYIO IIJIOCKOCTh, U 00e OTMETKU JieXKaT B
He.

IIBeT nnmacTa UOET OBYMS IIyTSAMM CPa3y, KATeropusiMu Ha CjIoe, Kak Ha 4yepTexXe, U II0JIeM color B aT-
pubyrax. CUMBOIUKY YUTAIOT HE BCE MMOTPEOUTEINH - TPEXMEPHAS ClleHa KPacCUT 10 CBOEMY ITPaBUILy,
a moapsamuuky cumBonuka QGIS HemocTymHa BOBCe, - TO9TOMY LIBET IPOAYyOIMPOBaH B MaHHEIX.
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VrioBBIe TOYKH 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 nopnuce). 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 TUYeHKHU).

ITapaMeTpsI

[TapameTp

YTo 3amaéeT

[To ymom4aHuio / COBET

JInaus pa3pesa

HOBerHOCTI/I CBEPXY BHU3

[TopsAmoOK IMOBEPXHOCTEHU U3
IepeBa CI0EB IIPOEKTa

Pa3pes mo Kaxgou JIMHUU CII0S

ITone umeHu paspesa

Packnagka HECKOIBKUX
pa3pe30B
[ITar BLIOOPKY BOOJIb TUHUU

BepTukanbHBIE MaciTad

3HaueHue macliitabda

CronbuoB B ceTke (Horr.)

3a3op MeXOy pa3pe3aMu

(Iom.)

Bri6opka pactpa (Hoir.)
CrpaBOYHUK I1JIaCTOB
(Tabmuia)

Hwu3s pamku, otMeTKa (ZOII.)

Bepx pamku, ormMeTKa (1I011.)

IITar oTMeTOK Ha ocax (moIr.)

JluHUU TOBEPXHOCTEN Ha
yepTexe

JlunevnbIl criou. 'ogurcs
rajouka TonbKo
BbIIeJIEHHbIE OO BHEKThI.
Crnucok
PacTpPOB-IIOBEPXHOCTEH.
HyxHO MUHUMYyM OBe.
[Topsimok 6epeTcs u3 maHenu
Cinou cBepxy BHU3. CHATasA
rajioyka BO3BpalllaeT MOPSII0K
OTMETOK B CIIUCKE.

[TakeTHBIN pexXuM. CHATas
rajouka CTPOUT pa3pe3 1o
[IepBOU JIMHUU.

[Tone NUHENHOTO CIOd, U3
KoToporo 6epétcs ums4. Ilycro -
HyMepalus 1o IOPSaKy.
CTONKOM, B PAL UJIA CETKOM.

Yepe3 CKOJIBKO €IUHUL] KapTH
O6paTh oTCcu€eT. 0 - IO pa3mMepy
STYEUKHU.

Pexum: oTHOIIEHHE
raGapuToB, MHOXKUTEJIb UITH
oTHoOIIeHue Maciitabos I':B.
OTHOIIIeHUe IITUPHUHA:BLEICOTA,
MHOXKUTEeNIb UM N U3 3allucCU
1:N.

KonugecTBo cTONMOLIOB A1
packinamKyd CEeTKOMH.

Ions ot rabapuTa yeprexa.

BunuHeHO UMy OIUKANIINHN.
LiBeT, Teno u MOPAOOK U3
OaHHBIX.

OmnyckaeT paMKy, YTOOBI OBIJIO
roe pucosarts. Ilycto - 1o
OaHHBIM.

[TogprMMaeT paMKy: yCThS
CKBaXWH, YPOBHU BOIHI,
nopgnucu. IlycTo - 1o qa’HHEIM.
[NTogmucu ¢ 3agaHHBIM IITaroM
BMECTO OKPYTJIEHHBIX 110
Konm4yecTBy. O -
aBTOMAaTHUYECKH.

BrIxogHOU NTUHENHBIN CJIOH, 110
JIVHUU Ha IOBEPXHOCTh.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

YepTéxk pa3pesa (paccTosiHue  BHIXOOHOU NMOJTUTOHAJILHBIN co3maéeTrcs
X BBICOTA) cJjioi nOJisi MmakeTa. He

CO3MaéTCs ITPU OOHOMU

ITOBEPXHOCTH.
3a6op 3D (PolygonZ) BEIXOmHOM CJIOM BEPTUKAIBHBEIX CO3HAETCS

CTEHOK B peasibHBIX
KoopouHaTtax. He co3maércs
IPU OOHOU MOBEPXHOCTH.

Kax[pli IJIaCT IOJIyd4aeT aTPpUuOyThI - HOMEpP, UMeHa KPOBJIM M MOMOIIBEI, CPEOHIO MOIIHOCTL U
OJIMHY pa3pes3a. PackpaluBaiiTe CJI0¥ 0 HOMEPY IJIACTa WK II0 MOIIHOCTHU. TaM, rme HOBePXHOCTh
He ompepenieHa (nodata), mosoca pa3peIBaeTCs, U MIACT PaclafaeTCs Ha HEeCKOJIbKO ITOJIMTOHOB.

Kak monpo6oBarhb Ha IeMO

T'oToBeilt yueOHBIN Habop maéT uHCcTpyMeHT Ilpumep nisi pa3pe3a (memo), oH ke 4.10. B Habo-
pe IIeCTh TOBEPXHOCTEN CBEPXY BHU3, TPHU JIMHUU Pa3pe30B, Iapa CJIOEB Moaenu OypeHus collar u
interval 1 MHOTOKaHaJIbHLIE TPUOLI IIJIACTOB. ITOBEPXHOCTH OH pAacKIaObkIBaeT B iepeBe II0 3ajera-
HUIO CaM.

Tpu NMUHUK Pa3HOU OJIMHBL U C Pa3HBIM KOJIMYECTBOM U3I0MOB YOOOHBI, YTOOHL IOCMOTPETD PacKaf-
Ky ¥ OOIIMY BEPTUKAJIPHBEIN MacIITab. 3alyCTUTE ero, 3aTeM IIoJlalTe ITIOBEPXHOCTH U JIMHUIO CIOfa.
IMapy collar u interval BmecTe c onipefmenenueM nofgarite B CKBaKMHBI Ha pa3pe3e, a Tpuf Ijacra
c ka"Hanamu 1, 2 u 3 B CocTaB mjaacTa Ha pa3pe3e. [lonHb# cocTaB Habopa B pa3merne 4.10.

CBsa3sb ¢ QGIS

[Tpoctyro KpuByio IpoGumis o OGHOMY I'PUAY CTPOUT InTaTHas naHenb Elevation Profile, otoens-
HBIM MHCTPYMEHT [OJISI 9TOrO He HyXKeH. Pa3pe3 ke moka3plBaeT UMEHHO IJIaCThHl MeXOy IIOBEPXHO-
CTSIMU, YeTro LITaTHEIE CPeNCTBa He fJenaioT. [IoBepXHOCTh KpuruHra B 3D MOXKHO IOCMOTPETH U Oe3
pas3pe3a, ois aToro B 3D Map View rpup 3amaioT penbedoM.

4.02 CKBaXuHBbI Ha pa3pe3e (MoaelIb OypeHust)

NHaCcTpyMeHT CKBa’KHHBI Ha pa3pe3e KIagEeT CKBAaXXWHBI HA YEPTEKU Pa3pe30B U3 Iaphl CI0EB
mopernu Oypenusi. OH cTouT B rpynmie Pa3pes3 u paboTaeT MakeTHO, OOWH IIPOTOH OOCIIy>KUBaET BCE
pas3pe3bl OIpeesIeHu .

Mopens OypeHus

CKBaXMHEBI OIIMCHIBAIOTCS OBYMS TaOJIUIlaMU 10 MEHUMAJIbHOM MOJeN ropHbIX nakeToB (Leapfrog,
Micromine, Datamine, Surpac). collar 5To To4YeuHbIl ciou ycTuit ¢ nonsaMmu hole_id (upenTuduka-
TOP, CTPOKA), Z (0TMeTKa yCcThsi) u eoh (rnybuna 3a6os 1o cTBoiy). interval aTo o6riyHas Tabnuia
uHTepBanos ¢ nonsamu hole_id, from, to u code, 1o KoTopomy u KpacsT, 6yAb TO UHIOEKC IJIacTa, JIU-
TOTUII MJIM Kj1acc. ['TyOMHBI CYUTAIOTCS IO CTBOJIY OT YCThsI, BHU3 IOJIOXKUTEILHEIE, HE OTMETKaMH,
II09TOMY HaKJIOHHBEIE CKBAXKMHELI MOZIEJIb He JIOMAroT. JI100kIe Ipodre KOJIOHKY TabJINIE MHTEPBAJIOB
enyT B aTpuOyTH YepTezka KakK eCTh.

Takyro mapy Beima€t Ilpumep miisi pa3pe3a (memo) (4.10) u KopnopaTuBHas BHTpPy3Ka. [Tons obe-
ux TabIUIl UHCTPYMEHT HAaXOOUT CaM II0 OXMIaeMBIM MMeHaM M PaclIpOCTPaHEHHBEIM CUHOHUMaM
(Hole ID, elev, depth from, litho), peructp He BaxeH. BriGop mosnei cupsiTad B OOTOJHUTEIIEHEIE
ImapaMeTpHl U HyK€H TOJBKO AJI HeCTaHOapPTHHIX CJI0EB. YTO HAIIJIOCH, IeYaTaeTCs B KypHaJl Of-
HOM CTPOKOM.
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Hakx1oHHBIE CKBaKHHBI

TpeThs Tabnuila, HHKJIMHOMETPHsI, Heobsi3aTebHa. be3 Heé CKBaXKKMHa CYUTAETCS BEPTUKAIILHOM,
riyOuHa 10 CTBOJIY IIE€PEBOMUTCS B OTMETKY BEIYUMTAHWEM U3 YCThsI, U KOJIOHKA CTOUT B OJHOM TOYKeE
paspesa.

NHKIMHOMETPUS 3afaéT OCh 3aMepaMu - CKBaKWHa, TTyOMHA 10 CTBOJY, a3UMYT OT ceBepa 110 9aco-
BOH CTpeJKe, 3eHUTHBIM yToJI OT BepTuKanu. Holb 3eHUTa 9TO BepPTUKaJIbHAT CKBAaXKKUHA, HeBIHOCTO
- TOpU30HTaNlbHasA. Takoe coryallleHne IPUHSITO B OYypPOBOU MOKYMEHTAIIHH.

Ocp cTpoUTCAa METOOOM MHHUMAJIBHON KPUBU3HE], MEXKIY COCEOHUMU 3aMepaMM CTBOJI CUUTAETCS
Oyroi OKpyXKHOCTHU. KacaTenbHEIM MeTO[, IIPU KOTOPOM BECh YYaCTOK CYUTAETCS 110 HHUXKHEMY 3a-
Mepy, IPU PEeIKUX 3aMepax YBOOUT 3a00i Ha MEeCATKU METPOB.

C MHKIMHOMETpUEN MEHSIOTCS TP Belll. MIHTepBasbl BEHIHOCATCSA BOOJIbL OCHU, IIO3TOMY KPOBIS U
ITOJIOMIBA IIJIACTA CTOST Ha Pa3HbIX PACCTOSHUSX IO pa3peldy. CTBOJI BEIXOOUT JIOMAaHOM, a HE OTPE3-
koM. OTO0p 10 KOPUZOPY UAET II0 BCeH OCH, a He 10 YCThIO, MHAYe CKBAKMHA C JAJIEKUM YCThEM, HO
3aboeM y caMo¥ TMHUM, He molana Obl Ha YepPTEXK.

HaxkiioH Ha yepTexe C IIpeyBelIn4YeHrueM OTMETOK BBITJIAOUT cinabee, ueM OH eCThb. OTMETKHU pPacTa-
HYTEI B Vé€X Pa3, a PpaCCTOsAHKWE BOOJIb JIMHUMU HET, IIO3TOMY BUIOUMBIN YIoJl CZKUMaeTCsA BO CTOJIBKO
Xe. ]._.[pI/I VEX OKOJIO IMIeCTUOEeCATH CTBOJI C HAKJIOHOM B COPOK IIATHh I'PAAYCOB BRITTIAOUT BEPTHUKAIIBIO.
I/IHCTPYMGHT BBIBOOUT B KYPHAJI KOJINYECTBO HAKJIOHHBIX CTBOJIOB U HaunboJIbIlIee CMellleHnue 3ab60s
II0 TOPU3OHTAJIX - II0 HUM HAKJIOH IIPOBEPAIOT YUCJIOM, a He I'JIa30M.

CKBaKHUHBI 0€3 HHTEPBAJIOB

Tabuiia MHTEPBAJIOB TOXKe HeoOs3aTenbHa. be3 Heé Ha YepTEXK UAYT CTBOJIBL ¥ IOAINCH, BEOb II0-
JIOKeHYe U I'TyOUHY CKBa’KMH IT0Ka3bIBAIOT U Ha CTA[UY IIPOEKTa, KOTfla I'e0JIOTUs ellé He OIucaHa.

[nvHy cTBO/MA B 9TOM CJiydae 3afaéT ToIbKO 3aboit eoh. CkBaxkmHa 6e3 3a60si IPONyCKaeTCs, U
KOJINYEeCTBO TAKMX BEHIBOOUTCS B JKypHAJI, HIOTOMY YTO BBIAYMEIBATh I'NTYOMHY HEITPABUILHO.

Korga YCThs U HHTEPBaAJIbl HEe CXO0OsATCHA

Cawmas yacTas omubKa KOMIIJIeKTa - HecoBnameHue hole id mexkay Tabnunamu. YutaTeab cooOIIaeT
He TONBKO KOJIMYECTBO OCHPOTEBIINX UHTEPBAJIOB, HO M CaMU KJIIOYH C 00eUX CTOPOH.

Pacno3HaHHYI0 IPUYKUHY OH Ha3bIBAET IPAMO - Pa3jINYaeTCs TOJIbKO PETUCTP, CTPOKU HaOpaHHl B
pa3HbBIX pacKinalKax UM CTPOKM pasnuyaloTcs TOJIBKO Ipobenamu. IlocnenHee ocoOeHHO BaxKHO,
noroMmy uTto Kupumnudeckas H v natuHckas H Ha sKkpaHe HEOTIMYHUMEL.

Ecnu x11049y pa3nuyaroTCs 10 CYIIeCTBY, IPUYWHA He BRIAyMBIBaeTCs. Torga cBepsioT HoMepa CKBa-
KWH B ABYX TaOIUIlaX BPYYHYIO.

TepnuMbIH YHTATEIb

,HaHHbIe YUTaTCA 6e3 HpeHBapI/ITeﬂbHOﬁ YUCTKHU. YuTaTemnb MHTEPBAJIOB TEPIIMM K HAaHHBIM, HO
HHYero 3a reojiora He peliaer.

IlycThle M HEYHCIIOBEIE TJIyOMHEI IPOIYCKAIOTCS, TIEpenyTaHHble from ¥ to MEHSI0TCS MecTaMu, UH-
TepBabl 3a 3a60eM PUCYIOTCS KaK ecThb. [lepexyIECcTh He pa3pelIaloTcs U He MPAYYTCs, Pa3PhIBL
MeXK[y COCeOHUMH WHTepBajlaMH He 3allOIHSII0TCS, HHTePBalbl 6e3 yCThs MPOIyCcKaTcsa. Beé mpo-
MyIlleHHOe U MPUHSATOE C OTOBOPKOYM CYMTAETCS W BHIBOOUTCS B KYpPHaJl KOPOTKOM CBOOKOM. Ha uu-
CTBHIX TAHHBIX CBOOKA COCTOUT M3 OOHOM CTPOKU. Pa3pHIB B KOJIOHKE HA YEPTEXkKe O3HAUaeT, 4TO Ha
9TH TJIyOUHHI B TaOIHIle MHTEPBAJIOB HET CTPOK.

I/IHCTPYMGHT pucyeT JaHHBEIE€ U HUYETrO He JOOYMEIBA€eT. KonmuecTBo Pa3pPEIBOB OH I1€4YaTaeT B CBO[-
Ke.
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ITakeTHOCTH H COBMeEIIleHue

JIvHWY, BePTUKAIbHEINA MaciiTad ¥ pacKiaagka 0epyTcs U3 ompefesieHus pa3pes3a, KOTOPoe BHIOAET
Pa3pe3 nmo auHuHK. Kaxkmas CKBaXXHHA IPOEIUPYeTCS Ha KaXK/yio JIMNHUIO U IToNafaeT Ha Te YepTe-
KU, K KOTOPHIM OHa 6ruxke Kopumopa (0 - Ha Bce). I'TyOUHEI TTIEPEBOMSITCS B OTMETKH BEIYUTAHUEM
13 Z, MHOXUTEJIb vVexX O6H.[HI:I U3 OIIpenesyieHusd, HOSTOMY KOJIOHKH JIOZKATCsA Ha IIJIACTHI IIO BBEICOTE
0e3 IIOATOHKH.

Crnot yCTHI MOXKET JeXaTh B IPYTroi CHUCTeMe KOOPOWHAT, YeM oIlpedesieHHe, HallpUMep IIPU BHI-
Tpy3Ke 13 KOPIIOpaTUBHOM 0a3bl B pabodel cucTeMe NpeanpusaTus. MHCTPYMEHT NepeBOOUT YCThs
B CUCTEMY OITpefesIeHHsI caM U ImedaTtaeT 00 3TOM CTPOKY B XKYypHaJl BMECTE C KOOPAMHATaMHU IePBO-
TO yCcTha. [Ipu IyCTOM KOPHUAOPE KypHAJ COo0IaeT yaaneHue OMuKaWIIero ycThs OT JIUHUHU, U 110
3TOMY YMCITY CPa3y BUOHO, Y30K JIM KOPUAOP UJIM CIIOU XKUBYT B PAa3HBIX MECTaX.

Packpacka u j1eresHaga

Crot “HTEepPBAJIOB CPa3y BHIXOAUT pacKpallleHHBIM. Ha KaXKaplil Kof 3aBOAUTCS KaTeTropus, B IIO-
PSOKe IEePBOTO MOSABJIEHUS CBEPXY BHU3, a IBET CYUTAETCSA OT CaMOro KoJla ¥ He MeHsSeTCs MeXOy
IIPOTOHaAMM ¥ MamuHaMu. JlereHOa «Ko[ - IIBET» HOSBIISIETCSA B AepeBe CIIOEB caMa. [locienHei cTo-
WUT cepas KaTeropus Hpodee, B Heé IIonafaeT BCE, YTO HE COIOCTABUIJIOCH C U3BECTHHIMU KOIaMH,
II03TOMY HMUYETO He umcyesaeT Morda. KonoHky 06BeieHBl TOHKUM YEPHBIM KOHTYPOM U YUTAIOTCS
II0BepX II0JIoCc pa3pe3a. [lonock njacToB B Pa3pe3 mo JIMHUHM KPacsAaTCa TeM Ke MexaHW3MOM, 110
MMeHHU KPOBJIM, IO3TOMY IIJIaCT, Ha3BaHHKIN TEM Ke KOJIOM, YTO B TabJiulle MHTEPBAJIOB, COBIaaeT
IO IIBETY C KOJIOHKaMu caM c000#. CTBOJIBI PUCYIOTCSI TOHKOM CEPOM JMHUEN OT yCTbs A0 3abos,
YCTBSI TOYKaMU C KOPOTKOM nopnuckio. [Tognucek 6epércs u3 noss number cnos ycTuil (CHHOHUMEL
name u label), a 6e3 Hero u3 hole id, cocTaBHOM HOeHTUDUKATOP IIPHU 3TOM OCTAETCS B aTpubyTax
OJisi CTBIKOBKH.

OOpe3Ka o 4epTeKy U paMKe

ITo yMOT4aHUI0 KOJIOHKK 00pe3aioTCcsd pPaMKOH depTexka - HHTEPBAJIOM OTMETOK zmin M zmax Hus3
ompepnenenusi. MHTepBan Ha KPOMKE TTOOPE3aeTCs [0 KPOMKHU, MHTEPBA IIeJTMKOM 3a PaMKOU Tpo-
IIYCKAETCS, CTBOJI M IOMIIHNChH 3aKMMAIOTCS PAMKOM, CKBAXKHHA ITEJIMKOM 3a PAMKOH BBIIIagaeT U3
yepTexka. ['ajloyka BHIKII0YaeT 00pe3Ky COBCEM.

PamMmka omHa Ha BeChb 4YepTEXK, a KPOBJIS BepXHEU TOJIIIM B KaXKAOM TOUKe CBOsA. [I71s cpe3a 1o Iuia-
CcTaM IomaiiTe HeoOs3aTeNnbHEIH BXon YepTézK pa3pe3a, TO eCTh IOJUIOHH II0JI0oC 13 Pa3pes3 mo
nuaun. KoJIoHKY pexkyTcs 10 BepxHell u HuXKHel orubaroleil Mojoc B CBOel MO3ULNY, CKBaXKUHEI
He BHIJIE3AIOT 3a YEepPTEXK, KaK B TOPHBIX ITaKeTaX. 3a KpaeM II0JIOC 3TOT BXOHd He HEeMCTBYET, TaM
IIpomoXxKaeT paboTaTh paMKa.

J:[OHYCK B OOIIOJTHUTEJIBHBIX ITIapaMeTpaX PaCliupsaeT PaMKY U IIOJIOCEL HAPY2XKYy, B €eJUHUIIaX OTMETKH.
OGpe3aeTcst TOJBKO TeOMeTpusi, B aTpubyTax ztop u zbot ocTaloTcst HaCTOSIIMEe OTMETKY HHTEPBAIa.

IIBeT KOJIOHOK: CIIPAaBOYHHK II'IaCTOB

Ilo YMOJIYaHHUIO LIBET UHTEPBaJla CHUTAETCA OT €ro KOola U Hé MEHSAEeTCAd MeXKOy IIPOrOHaMu. Heo06s-
3aTENIbHEIN BXO]I Cl'[paBO'-IHI/IK IINIaCTOB (Taﬁﬂnua) 3aMeHdeT 3THU IIBe€Ta Ha IIBe€Ta CIIPABOYHHUKaA.

HaiimeHHBIE KOOBI KPACSTCS U3 HEro, IMOPSOOK KaTeroOpuil B JIETEHOEe HOET II0 3ajIeTaHUIO0 CBEePXY
BHM3, @ KOOI BHE CITPABOYHMWKA COXPAHSIOT MIPEXHU ITBET. B XKypHase MosBIAIOTCS CBOIKA UYTEHUSI
¥ CTPOKA O TOM, CKOJIBKO KOMOB HAIIIIOCh.

CuopaBounuk y4.01 u 4.02 MoxeT OBITE OOQUH U TOT XK€, ¥ 3TO eT0 CUJIbHasA CTOpoHa. [ToJiockl uepTexka
HEeCYT KOJI IIJIacTa, & MHTEePBaJIbl CKBaXKWH YacTO HecyT nmopoay. Eciu B Tabinile MHTEPBAIOB €CTh
[1oJie C MHOEKCOM IljIacTa, yKaXKUTe ero Kak IIojie Kofga M IIofauTe TOT JKe CIpPaBOYHUK, 4To B 4.01.

Torpa KOJIOHKU COMNBIOTCS C II0JI0CaMU I10 OBETY, U Ha 4ePTezKe OCTaHEeTCsA BUOHO TOJIBKO PacCXoxKae-
HHWEe CKBa>KHUHHI C HOCTpOGHHOfI ITIOBEPXHOCTEHIO. Ecnu xe UHTEPBAJIBI HECYT JIMTOJIOTUIO, CIIDAaBOYHUK
I1JIaCTOB €l He ITIOMOXKET, TaM HY2KHa CBOsA JIeTeHIa.
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ITapaMeTpsbI

[TapameTp

YTto 3amaeT

ITo ymomgaHuio

OnpemeneHue pa3pes3a

YcT1ea ckBaxkuH (collar)
HMHTepBaibl CKBaxKuH (interval,
Tabnuiia)

JIunny, vex u packiagka oT
Pa3pe3 o TUHUH.
To4euHEBIN CIOU YCTHUH.
Tabnuiia HHTEPBAJIOB.

Kopupop ot nuHuu Bydep, eguauIie kapTh. 0 - 0
BCe CKBaXXKMHEI Ha BCE pPa3pe3Hl.
O06pe3aTb MHTEPBAJIHL IO Pamka zmin u zmax u3 BKJIIOYEHO
paMKe yepTexa onpeneneHus.
YepTéxk pa3pes3a (ans BeicoThl  [lonurons! nmonoc us 4.01, cpes  mycto

paMKu)
ITonsa collar u interval (Jor1.)

II0 OTrU0AaIOIIHM.
Ilepeonpenenenuve
aBTOIIOMCKA IIOJIeH.

HaXoOgsATCsA CaMUu

[Tone nopmnucu yctha ([o1.) OTKynma KOpoTKas IMONMIUCH number
VCThA.

Iomyck o6pe3kwu ([lor.) PacmpeHnue paMKu U I0JI0C, 0
€OUHULIBI OTMETKH.

CnpaBOYHUK IIJIaCTOB IIBeT u TOPAZOK KOOOB U3 IIyCTO

(Tabnuina) OaHHBIX.

HHTepBanbl CKBaXUH (4epTExk) BepTUKanbHBEIE OTPE3KU C co3maéTrcs
pacKpacKou II0 KOLy.

CTBOJIBI CKBaKUH (YePTEK) JlmHMM OT yCThs OO 3ab0s. Cco37maéeTcs

YcTesa Ha yepTexe Touku c mogmuckio U3 number. co3maéeTcs

HWuTepBansl ckBaxuH (3D) LineStringZ B peanbHEIX 10 3ampocy

KOOpOuWHaTax, riIyOuHa B Z.

BriOpaHHBIE CJION ¥ KOPUOOP 3allOMUHAIOTCS, CJIEAYIOIIUN 3aIllyCK B TOM XK€ ITPOEKTEe OTKPBIBAETCS
C yXKe IOACTaBIeHHLIMUA BXOIaMU.

Packpacka 1o cogepzKaHHIO

YetBépTasa Tabnuila, XHMHusi, HeoOsi3aTenbHa. C Hel KOJIOHKA KPACUTCS He 10 KOy IjlacTa, a Ito Co-
mepxKaHuio. BeIGepuTe mmose, 1 IOJIOCH IOIyYaT HeIIPePLIBHYIO IIKAaIy OT OJIeIHOM K I'yCToM. PasmMax
3HAYEHUN, MeguaHa ¥ KOJIUYEeCTBO NPod CO 3HaYEeHHEeM YXOOsT B XKypHaJl, 6e3 9TUX YHCeJI TyCTOH
IIBET HEUYEeM HCTOJIKOBATD.

ITpu 3agaHHOM XUMUHU KOJTOHKA PEeXEeTCs MPpodaMH, a He TIacTaMu. TO OApyrasi Hapes3Ka, U B OQHOM
CJloe OHM He coBMeIIaiTcs. [Ipoby 6epyT mo KepHy, TPAHUILI MIAaCTOB IMIPOBOASAT MO OMUCAHUIO, U
OHa IT0JI0Ca He MOXKEeT OBITh OMHOBPEMEHHO U TeM, U OPYTUM. MHTEepBaJIbl TUTOJIOTHH B 9TOM CJIydae
Ha YepTEXK He UOYyT, U HHCTPYMEHT TOBOPUT 00 3TOM B XKypHaJe.

IIpoGa 6e3 3HaUYEHUS OCTAETCS CEPOU IIOJIOCOM, a He IpomafgaeT C YepTexka. DTO He odopMIIEeHUE.
HponaBmaﬂ II0JI0Ca YUTAEeTCA KaK OTCYTCTBHUE KE€PHA, Yero B IaHHEIX HET.

T'oTOBBIN IIBET KazKIOM MOJIOCH! MUIIETCS B aTPUOYT ccolor, KaK U MPHU PacKpacke I0 KOOy, TO3TOMY
IevyaTHas KOMIIOHOBKA M UyXKWe CTUJIM BUOST TO JKe, 9TO U 9KpaH.

4.03 CocTaB 1mj1acTta Ha pa3pe3e

HucTtpymeHrT CocTaB ITacTa Ha pa3pe3e KPacUT II0JI0CYy OOHOTO IjIacTa II0o TPUAY COCTaBa BOOJIb
nuHuu. OH 6epEeT KPOBIIIO, ITIOJOIIBY U I'PU COCTaBa, CBOM KPUTHUHT He fejiaeT, u paboTaeT 110 OMHOMY
naacTy 3a pa3. OH cTtout B rpymnmne Pa3pes.
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Tak moka3bsIBalOT CMEHY IMTOJIOTUYECKOT0 COCTaBa BHYTPU IIPOMBIIIIIEHHOTO IIJIaCcTa BIOJIb pa3pesa.
I'pun cocTaBa rOTOBST OTHEJIBHO, COOepKaHue OOBIYHEIM KPUTMHTOM, MUHEDAJIbHEIN TUII - UHOUKA-
TOPHBIM (MHCTpyMeHT KaTeropuaabHbIH HHIHNKATOPHBIH KPUTHHT).

IIBa pexuma

HenpepriBHOe copepxkanue (KCl, HepacTBOpUMEIN OCTATOK) UAET Tak. [looca pexeTcss Ha TOHKUE
BepTUKAJIbHBIE CPE3HI, KaXKabIM CO CpeOHUM 3HadeHueM. CTUIIb CJI0S CTaBbTe TPAaUEeHTHBIN (110 I10-
mio value), Torma BOOJIb IOJIOCH BUIEH IIJIaBHBIM IIepexol COmepKaHus.

KaTeropuanbHbl MUHEpasbHBIM TUII UMK daluu (CUIbBUHUT, 3aMellleHue, TajJuT) UOYT HHaye.
CMexkHBIE CpPe3bl OOHOT'O KjlacCa CIMBAIOTCSA B (panmanbHble 30HBI. CTHIIL CTaBbhTE II0 KAaTETOPUAM
(rmo momnto class). 30HB 3aMeIlleHNsT BUOHBEI KaK CMeHa IIBeTa BOOJIb TUHUU.

ITapaMmeTpsI

[TapameTtp

YTo 3amaéT

ITo ymonyaHuio

JInausa pa3pesa

Kposna nnacta
[TopoiBa mtacra
I'pup cocrasa

Ta XKe TUHUSA, YTO U OIS
pa3pesa.

PacTtp kposnu.

PacTp nogomBeL.

PacTp cogepxanus unu
KJlacca.

Cocras HemnpepriBHOE UnHn HeIIpPepPBIBHOE
KaTeropuasbHOe.

[ITar BEIOOPKM BHOOJIL JIMHUU Yepes CKOIBKO eIuHUI] OpaTh 0
orcuérT. 0 - mo syelike.

BepTukanbHbIM MacirTab Pexuwm: oTHOIIeHUe [':B unu I':B
MHOXKUTEbD.

3HaueHue MacmTaba Otrowmenue I':B unu 10
MHOXKUTEb.

Bri6opka pacTtpa (Hor.) BunuHeitHo unu 6MuXKanummnn OuIUHENHO
(onnms Knacca Bcerga
ONMUZKaAUIINH).

Cocras 1macTa (4epTex) BrIXoOHBIE ITOJIUTOHEL B OCSIX co3maéTcs
PacCTOosHME X BLICOTA.

Cocras miacTta (3D) [MTonurons PolygonZ B 110 3ampocy

PeallbHBIX KOOPpOWHATaX.

3amyckaiTe MHCTPYMEHT I10 KaXKIOMYy IPOMEBIIIIEHHOMY IIJIaCTy OTHEJIbHO, CO CBOMM T'PHUAOM CO-
ctaBa. Iloslocy cocTaBa KJjlamuTe IIOBEPX YepTexka pas3pesa. g TOYHOTO HAJIOXKEHUS BO3bMUTE
MHOXKUTeNIb, HalledaTaHHBIM UHCTPyMeHTOM Pa3pe3 1o JIMHUM, U 3aJaiiTe ero 3[ech B pPeXUMe
MHOXKHUTE/Ib.

OtrowmeHnue I':B 3mech cuuTaeTcsa 10 OOHOMY [JIACTy U IOJIs HAJIOKEHUS HE TOOUTCH.

OnpenesieHHe pa3pe3a U 00IIHe IIapaMeTpPhI

l'eoMeTpHUYeCKM pa3pes3 3a4al0T OBE BEIIY - TUHUS B peaslbHOM CUCTeMe KOOPAMHAT U BePTUKAJIbHBIHN
MacirTab vex. MHCTpyMeHT Pa3pe3 Mo THHHH BHIAET UX BMecTe cioeM OmpeaeieHHe pa3pesa,
110 TUHUHU Ha KaXObIM pa3pes.

IMons crnos - sec, sec_id, vex, step, zmin, zmax, ox 1 0y. 3To 0OIIUN UCTOYHUK ITPABIHL.

I/IHCprMeHTBI ImepecedeHusd, IIPpOeKIuu, O6paTHOﬁ IIPOEKIUHU YUTAIOT JIMHUIO U VE€X U3 3TOIr'0 OIIpe-
OeJIeHNns, IIO3TOMY UX PE3YIJIbTATEHI JIOZKATCA Ha Pa3pe3 6e3 py‘{HOﬁ IIOOTOHKH Maciraba. HOCTpOﬁTe
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pa3pe3 OOUH Pa3, OoIIpeneslIeHne IIEPEHOCUTCA BMECTE C IIPOEKTOM U HOJIaéTCH B OCTAJIBHBIE UHCTPY-
MEHTEI I'DYIIIIEL.

Korma pa3pe30B HECKOJIBKO, OolpenesieHre HeceT ux Bce. UucTpymeHTH 4.04, 4.05 u 4.06 o6paba-
THIBAIOT BeCh HAOOP 3a OAVH IIPOTOH.

KaxmbIii pe3ynabTaT JIOKUTCS Ha CBOM YEPTEXK II0 CMEIIeHHUIO U3 IIOJIel 0X U Oy U IIOJIyYaeT IIOJIsT Sec
u sec id. HyzkeH omuH pa3pe3 - TocTaBbTe QUILTP Ha CIOM ONPENesIeHUs HUIIH BHIOEIUTE HYXKHYIO
JIMHUIO, TIOPANOK 00HEKTOB COXpaHseTcs. Pa3pe3kl ¢ pa3HBEIM VEX B OHOM OIIpefeSIeHUU ITOSBIIS-
I0TCSI, €CITU CKJIEUTDH OTIpeeJIeHusI OT Pa3HBIX 3allyCKOB. MHCTPYMEHT HNPedyIpeanT, YTO YePTEeXKHU
HECOTIOCTAaBUMEI, ¥ TTOCOBETYET mepecodpaTh UX OOHUM TTPOTOHOM.

HuctpyMmeHTH CocTaB mIacTa Ha pa3pe3e (4.03), 4.07 u 4.08 noka paboTaiT [0 OOHOMY pas3pe-
3y u 6epyT u3 ompeneneHus: nepBhiii. CKBaKHHBI Ha pa3pe3e (4.02) o6pabaTeiBalOT BeCh HaboOp
nakeTHO. [Ipy HECKONBKUX pa3pe3ax [IofgaBaliTe UM onpenesieHue, OTPHUIbTPOBaHHOE Ha HYXKHBINA
CTBOD.

Crnowu onpemeneHus, coeaHHbIe TPEXXKHUMH BEPCUSIMH IIJIarvHa, YUTAIOTCS ITo-cTapomy. ITomei sec
M OX B HUX HET, ITI03TOMY HMMSs BHIXOOUT MyCTHIM, CMEIIeHWe HYIeBBIM, U Pe3yJIbTAaT JIOKHUTCS POBHO
TakK JXe, Kak PaHblIIe,

HUucTpyMmeHT COCTaB IJIaCcTa Ha pa3pe3e IpUHUMaeT opee/ieHne pa3pe3a Heo6si3aTeTbHBIM BXO-
nom. ITpu 3alaHHOM OTNIpeie/IeHUHU BepTUKaIbHEIM MaciiTab 6epETcs U3 Hero, u IoJjioca CoCTaBa TO4-
HO JIOKMTCSI Ha TJIACTH 1O BeicoTe. CKBazKHHBI Ha pa3pe3e paboTaioT TOJbKO OT OIpefesieHus,
OTHeNIbHOTro BbIGOpa MaciiTaba y HUX HeT.

Pazpes Takxke oOpe3aeT BHIKIIMHUBAHUA. ['1e KPOBJISI OMyCKaeTCs A0 IMOAOIIBEI, IIJIaCT IIPOoIlaiaeT U
IoJjI0ca He CTPOUTCSA. Tak B JeM0 BTOPOM MPOMBIIIJIEHHBIHN TIJIaCT BEIKITMHUBAETCS K BOCTOKY.

I moMaHoOM MUHUYN «Pa3pes o TUHUK» I10 3aIIPOCY BLIOAET TPU CIIYKEOHBIX CII0SI B OCSAX YepTekKa.
VrioBele TOYKM CTaBSITCHA Ha KaxKOoM y3Jie JIOMaHOM, CBEPXY M CHM3Yy pa3pe3a. Y TOYKH eCTb II0JIS
HoMmepa, umenu (YI'-1, YI'-2 ...), cTOpoHEI (BepX UIIHM HU3), PACCTOSTHUS BOOJb JINHUY, ITIAHOBLIX X 11 Y,
HSI/IMYTa OTpe3Ka u TOTOBOﬂ mogmnucu. CBerY IIOOIINCHIBAETCA UMA, CHI/13y - IIJIaHOBEIE€ KOOPAMWHATHI
X u Y, okpyrjieHue A0 COTHIX. ASUMYT U PaACCTOSTHUE OCTAIOTCS IOJIIMU CJIOS, UX YIOOHO BEHIHECTHU B
Tabnuily MakeTta. [IpunaraeTcs CTUID - BBEPXY TPEYTOMbHUK BEPIINHON BBEPX, BHU3Y IIOJIKA.

OmIIMoHaIbHO BEITAETCS TaOIKUIIA YIIIOB - CJION-TIOJIUTOHEI IO pa3pe3oM. AYelKH j1exkaT Mexmy yr-
JIOBEIMHY BEPTHUKAJISIMH, TPAHUIIB ITPOXOASAT IOA HUMH, a CTPOK IOBe, IIMHA 1 a3UMYT OTPe3Ka MexXay
COCEeTHUMH yTIIaMH, TIOATIUCH I10 IIeHTPY, 3auBKa 6enas. OHa pUCyeTCs IPSMO Ha X0JICTe U IIePeHo-
CHUTCS B MaKeT BMECTe C Pa3pe30M. YTJIOBble BePTHUKAIX - IMHUH Ha y3JIaxX JIOMaHOM Ha BCIO BEICOTY
pa3pes3a. ['opu30HTaIbHEIE OCH - JTUHUH PABHOI BLICOTHI C OTMETKaMH (IO YMOIYaHUIO MSTh, C XO-
POIIUM OKPYTIIeHreM) OIS IIKaIbl BHICOT. I10JIs YyepTexkKa pacIIupeHbl Ha IISTh MPOLEeHTOB BBEPX U
BHM3, YTJIOBBIE TOUKH JIeZKaT Ha 3TUX Kpasx.

Manudect MogeId BMECTO CIIMCKA CJI0EB

HNucTpyMeHT ManudecTt mopesnu (5.05) 3anuchiBaeT B CBOMCTBa IPOeKTa, KaKylo pOJib UTPaeT KaxK-
Hblﬁ CJIOH - OIIOPHAa4 IMTOBEPXHOCTHh, KOHTAKT TeJla, YCThsA, UHTEPBAJIbI, 3aMePhI OCH, CIIDABOYHUK. Paz-
pe3 ¥ CKBaXXUHEI 9Ty PAa3METKY YUTAlOT.

Ecnu moBepxHoCcTHu B 4.01 He 3amaHbl, 6PYTCS BCE CJIOU C POJIbIO KOHTAKTA Teja, B MOPSAKE HepeBa
cnoéB. Ecnu B 4.02 He 3amaHbl YCThS, UHTEPBAJIbl UM WHKIMHOMETPHUSI, KaXXObIH U3 ITUX BXOHOOB
WIIETCS II0 CBOeH posu. B3saToe u3 MaHudecTa Ha3kIBAaeTCsS B XKypHalie MOMMEHHO, YTOOBI IIOACTA-
HOBKa He 0CTajlaCh He3aMe4YeHHOH.

HpaBI/IHO OIOHO. MaHI/I(lJeCT COKpalllaeT IIYyTh, HO HEé CTAaHOBUTCA yCJIOBUEM paﬁoTbI. Het poneﬁ, I10-
TOMY 4YTO IIPOEKT T{y'}KOI‘;I uimn YHaCHeJIOBaHHBIfI, - BCé pa60TaeT II10 ABHOMY BI:I60py, KaK PaHBbIIIE.
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X 462354 |% 8929.82 X1367718 X 1752787
Y 17386.26 ¥ 1940363 ¥ 1921634 ¥ 2101270

d 475539 4651.14 433991

A 64.90 9231 6555

Puc. 28: ObopmneHue pa3pesa: paMKa C yrJIOBEIMU BEPTUKANISIMU U TPEYTOJIbHUKaMU, TOPU30HTalb-
HBbI€ OCH C OTMETKaMHU CJIeBa U T&6J‘II/IH8. YT'JIOB IIOA Pa3pe30M.
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4.04 TlepecedyeHue NMOBEPXHOCTEH C pa3pe3oM

HNHcTpyMmeHT IlepeceuyeHHne MOBEPXHOCTEH C pa3pe30M HaHOCUT MOBEPXHOCTU-TPUALI HAa pa3pes
JINHUSIMU B OCSIX PACCTOSTHUE-BEICOTa. Kakawiii rpup BEIOMPAETCS BOOJIb JIUHUY OIPENEIeHNs, U ero
CcedeHUe JIOKUTCS Ha YePTEXK PANOM C IjtacTaMu. JImHusa u vex 6epyTcs U3 oIpenesieHus pa3pesa,
ITO9TOMY COBHafieHHWe C pa3pe30M aBTOMaTHYeCKOe.

Tak Ha pa3pe3 HAHOCST BOOOHOCHBLIE TOPU30HTHE, MAaPKUPYIOIIHEe IIOBEPXHOCTH, KPOBIIO COJIH, IIO-
BEPXHOCTH aHOMalnui. Ha BXop - omrpemesieHre pa3pe3a U CIKCOK I'PUOOB, Ha BEIXOOE JIMHUU B OCSIX
pa3pesa (1 npu xKenauuu 3D-TUHUK B pealbHHIX KOOPAWHATAX).

ITapaMeTpsbI
[TapameTp YTo 3amaéT ITo ymom4gaHnuio / COBET
Onpenenenue pa3pesa Cnoi1 onpenenernus oT 4.01: -
JIUHUS C MOJIIMH VeX U step.
3amaéT MUHUI0, MaciTab u
BBICOTY PaMKH.
[ToBEPXHOCTU-TPUIE CIuCOK pacTpPOB, YbW CEUYEHUST -
HaHOCATCS Ha pa3pe3
TUHUSIMMU.
[ITar BEIGOPKHU BOOJIb JIMHUH Yepes CKONMBKO emuHUIT KapTel 0
(Oort.) 6pathb oTCcYET. 0 - IO pa3Mepy
STYEHKH.
Bri6opka pacTtpa (Hor.) BunuHeiHo unym 6IuXKanuIInm. OUIUHENHO
JIuHuu MOBEPXHOCTEM Ha BEIXOOHBIE TUHUH B OCSIX co3maéeTrcs
pa3pese (uepTéx) paccTosiHKe X BBHICOTA.
JIuauu nmoBepxHocTel (3D) Brixomuble 3D-TMHUN B 10 3a1pocy

peasibHBIX KOOPAUHATAaX.

4.05 IlepeceyeHHe BEKTOPOB C pa3pe30oM

Ecnu moBepxHoCTH 4.04 HAHOCSATCS IPUIAMH, TO STOT HHCTPYMEHT HAHOCUT Ha pa3pe3 BeKTOPHbIE
0OBEKTHI TI0 TOYHOMY TTIepeCcedYeHuIo C TUHUEeH pa3pe3a. Tun pe3ynabTaTa 3aBUCUT OT 00HEKTa.

JluHusa 6e3 OTMEeTKH BBICOTHI (IIJIOCKAs B IJIAHE - Pa3/I0M, TPAaHUIIa, KOHTYDP) Aa€T BepTHKAJIb Ha
BCIO BBICOTY B CTaHINU IepeceueHusi. U3BeCTHO, roe pa3pes3 eé mmepecekKaeT 10 TOPU30HTAIN, HO
He Ha KaKoW I'IIyOuHe, I09TOMY MeTKa UOET Yepes BCIO paMKYy. JIMHUS C OTMETKOM Z TaéT TOYKY Ha
peanbHOM BHICOTE B MECTe MepecedeHusi. TakKoM muHuel OBIBaeT TPEXMEPHHIM 00BEKT, HAaKJIOHHASA
JIMHUS UM KOHTYP ITOBEPXHOCTHU, M KOHTYP KPOBJIM C OTMETKOM JIOXKUTCSA TOYKOUW POBHO Ha ILJIACT.
ITonuroH (30Ha B IINTaHe - 3aMelleHNe, IaXTHOE II0Jle, INLEH3M) NaéT BePTHKaJIbHYIO II0JIOCY Ha
VHTEpBAaje, TOe pa3pes3 UOET CKBO3b 30HY.

JIuHUs, veX ¥ BEICOTA paMKu OepyTCs U3 OmpefeneHus pa3pesa - ero nuiireT Pa3pe3 Mo THHUH, U
B HEM Telepb XPAaHUTCS BEPTUKANLHEIN pa3Max. [109ToMy mOiist o0beKTOB 6e3 Z mofaBaTh HUYETo He
HYXKHO. [[JI CTapeIX ompeaeneHuii 63 BHICOTH OCTAETCS 3aMacHOM My Th - YepTéK pa3pe3a HeoOst-
3aTeJIbHBIM BXOOOM WJIH OUANa30H Z B OOMOTHUTENbHEIX. Korfa y 00 beKTa ecTh Z, BRICOTA HE HYXKHA,
TOYKa CTAaBUTCS IO OTMeTKe. [IycThle BEIXOOE HE CO3MAIOTCS, PAa3/IOM JAET TOIBKO BEPTUKAIN, Map-
K€ep TOJIBKO TOYKH, 30Ha TOJILKO IIOJIOCHL.

B otnuuue ot IIpoeKnuu 00HEKTOB Ha pa3pe3 (IpubIn3uTeNbHOM, 10 KOPUAOPY) 9TO TOYHOE 1Ie-
pecedeHue - MeTKa MOSBISETCSA TOJILKO TaM, I'le TeOMeTpUs peajibHO PexXKeT JIUHUI0 pa3pe3a. Ha
BXOJI IOTAETCsI CPa3y HECKOJIBKO CJI0€B, THHWHU U IIOIUTOHBl B OMHOM CITHcKe. Bce oHu o6pabaThi-
BAIOTCS 3a OJWH IPOTOH, KaK CIMCOK ITOBepxHOCTel B 4.04.

B BEIXOMAx II0JIE STC XPAHUT CJIOM-MCTOYHMK KaxkOoi MeTKH. [leMo-TeHepaTop BLAAET Pas3jioM, Map-
Kep C Z ¥ 30Hy 3aMellleHusI, TepeceKarolue 1eMo-pa3pes, - Ha HUX HUHCTPYMEHT IIpo0yeTcs cpasy.
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ITapaMeTpsbI

[TapameTp

YTto 3amaeT

ITo ymonmgaHuio / COBET

OnpemeneHue pa3pes3a

Crou fOjisa riepecedyeHus

YepTEXK pa3pesa

[TepeHOCHTH aTPUOYTHL
00BEKTOB Ha pa3pe3

COXpaHHTB M UCXOOHOT O
CJI04

COXpaHHTB CTHJIb UCXOOHOTI' O
CJI04d

Jluuusa penveda Ha YepTexe

JIuaus HU3a Ha YepTexe

[Tone HUXKHEN OTMETKU I10JI0C
U BepTUKaneu

Huxuss oTMeTKa 910 rmyOmHa
ot Bepxa (Hor.)

Hu3z guanasona Z ([om.)

Bepx nmuamnasoHa Z ([To.)

BepTukanu Ha pa3pese

Touku nepecedyeHus

[Tomockl 30H Ha pa3pese

Cnoit onnpenenenus ot 4.01:
JIUHUS, VeX U BEICOTA PAMKH.
Onst 00beKTOB 0e3 Z 3TOT0
OOCTATOYHO.

JIMHUY 1 TONMUTOHBLI B OTHOM
CIIMCKE, 3a OOWH IIPOTroH. B
BBIXOHAX IT0JI€ SI'C XPaHUT
CJIOM-UCTOYHUK.

3anacHO MCTOYHUK BEICOTHI
PaMKH OJIsi CTaphIX
ompepeneHud 6e3 zmin/zmax.
ITossa HCXOOHBIX 00OHEKTOB
YXOISIT B BBIXOIBI, YTOORI
KPacCuTh U IOAIUCHBATL METKH
IO CBOMM HAaHHEIM.

Brixonm Ha3wIBaeTCS 110
HCXOOHOMY CJIOI0, KOT[ia OH
OJIMH.

Odopmnenue Gepércs y
HMCXOOHOTO CJIOSI, a He U3
HITaTHOTO CTUJISI MOOYJIA.
Coil TUHUU TOBEPXHOCTEN OT
4.01. Bepx 30H U pa3ioMOB
JIOKUTCS IO penbedy, a He 1o
paMke.

ToT ke ciou UIN ero 4acTh.
Hwu3 30H 1 pa3/710MOB JTOKUTCH
10 TIOIOIIIBE, a He II0 PaMKe.
Hu3 Kaxkmoro o0beKTa U3 ero
cobCcTBEeHHOTO aTpudyTa.
[TepekmnoyaeT 4YTeHUE MO C
abCOIIOTHOM OTMETKH Ha
rIIyoOuHY.

HuxHsg oTMeTKa paMKH, eCliu
HET HU OIIpedeNIeHus C
BEICOTOM, HU yepTezKa.
BepxHsiss oTMEeTKa paMKH B TOM
XKe ciy4dae.

Brixoqn miia nmuHui 6e3 Z
(pa3nomMm, rpaHuIla): BEPTHUKAIb
Ha BCIO BEICOTY.

Beixop o nuHUYM C Z (KOHTYP
C OTMETKOM): TOYKa Ha
peasibHOU BBHICOTE.

BrIxom Oyt mOIUTOHOB (30HA B
IJIaHe): BepTUKalbHas moJjioca
Ha WHTepBale.

II0 2K€JIaHHUIO

BKJIIOUEHO

BEIKJIIOYEHO

BEIKJIIOYEHO

I10 2KeJIaHUIO

I10 2KeJIaHHIO

I10 2KEeJIaHUIO

BEIKJIFOYEHO

0

co3TaéTcs

co3maéTcsa

co3TaeTcs

ITycThie BEIXOABI HE CO3MAIOTCS, KaXKIBIM TUI 00BbEKTa UOET TOJILKO B CBOM CJIOM.
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HWMs1 1 CTH/Ib HCXOTHOI'O CJIOS

IIBe rajoyKu OJIsA CIy4das, KOrfaa Ha BXO[M IIoJaH omuH ciioi. O6e Mo YMOTYaHUI0 BEIKITIOUEHBI, II09TO-
My IIpeKHUe MPOTOHH BOCHPOU3BOOSITCS 03 N3MEHEeHUH.

CoxpaHsTh HMSsI HCXOTHOI'O CJIOsi. BEIXOD Ha3kIBAaETCSI IT0 UCTOYHUKY, U CJIOM I'e0JIoTHH maeT «I'eo-
JIOTHSI Ha pa3pe3e» BMEeCTO YHUBEPCanbHOTO «I107I0CH 30H Ha pa3pe3e». Ecnu ouH CIo# pooui cpa-
3y HECKOJILKO BUIOB OOBEKTOB, K UMEHU O00aBJIsIeTCS BUO, UHAYE TPU CII0S B HepeBe Ha3bIBaIUCh
OBI OIMHAKOBO.

CoxpaHsITh CTH/Ib HCXOTHOTO Cj10si. OdhopmiieHre GepETCS Yy caMOro CJIosi, a He M3 IITAaTHOI'O
CTUISL MOnyJisi. BMecTe ¢ mepeHOCOM aTpuOyTOB 3TO CHUMAET I'JIaBHYIO Py4YHYI0 paboTy Ha pa3pese.
KaTteropuiiHas pacKpackKa I'€OJIOTUHU II0 IIOJII0 JIOKUTCS Ha IIOJIOCH KakK eCTh, IOBTOPSAThH IaIuTPy
BPY4YHYIO He HyKHO. CTUIb IIEPEHOCUTCS, KOT'Da TUII T€eOMETPUU COBIIamaeT, IIOJIUTOHEL B IIOJIOCH,
nuHuYu 6e3 OTMETKM B BepTUKanu. JIMHUS C OTMETKOM Z maéT TOYKYy, TUHEWHBIM CTHUJIb Ha HEeE He
BCTaHET, U TaM OCTa€ETCS IITaTHEHIN.

CI10éB 11oJ1aHO HECKOJIBKO - 00€ TaJIoOYKH MOJTYaT, IIOTOMY YTO BEIXOOHI CBOAST BCE UCTOYHUKY B OOUH
CJIOH, U B XXyPHAaJI yXOOUT CTPOKA II0UYEMY.

O0pe3ka no penbedy U ITUHUU HU3A

30HHI ¥ PA3JIOMEI TTO0 YMOJTUAHUIO PUCYIOTCS Ha BCIO BHICOTY PaMKHM, Bedb U3BECTHO, THe OOBHEKT IIe-
pecekaeT TUHUIO, U HEM3BECTHO, HA KAaKO# OH rinybuHe. Tpu HeoOs3aTeNbHEIX TapaMeTpa CHUMAOT
9TO OTPAaHUYEHUE 10 KPasM.

JInaus peabeda Ha yeprezxke oOpe3aeT 0OBEKTH CBepxy. [logaBaiTe oM TUHUY pebeda, KOTO-
priit BEIgaéT 4.01 Pa3pe3 mo auHUH. Bepx 30H U pa3jIoMOB JISIXKET 10 pejibedy, a KpOMKa I0JIOCH
IIOBTOPHUT €T0 IIEPEIOMEI, @ He OCTaHETCS IPSIMOHU.

OOpe3Ka ugeT UMEHHO 110 IUHUM C YepTexka, a He no pactpy LIMP, u aTo oco3HaHHO. Pa3pe3 mor
CTPOUTHLCS MO OAPYrO¥M MOBEPXHOCTH, WM TOT{A PACTP C 4epTexkoM pazoumyTcs. Ob6pes3aTh HAMO IO
TOMY, YTO 4YeJIOBEK BUOUT mepeqn co0oi. Pa3pes3sl COMOCTaBISIOTCS II0 MO0 sec_id, mo3ToMy B ma-
KETHOM ITPOTOHE KaX[IbIM YePTEK PeXKETCSA CBOUM ITPOPUIIEM.

JIuHUsTI HU3a Ha 4deprTezke oOpe3aeT 00LEKTHI CHU3Y U yCTpOeHa Tak Xke. [logaBaiiTe MOmOIIBY,
IIOYBY IIJIACTA MJIU T00YI0 HUKHIOIO IIOBEPXHOCTH C TOT'O XK€ YepTexKa. JINHUYM HEeT, HU3 0CTAETCS 110
paMKe.

Ecnmu B cl1oe HECKOJIBKO ITOBEPXHOCTEH, oOpe3Ka UAET mo orubaroiied, CBepxy II0 caMOM BBICOKOM,
CHHM3Y II0 CaMO¥ HU3KOH. [To3ToMy BEIXOn JIMHHMH IMOBEPXHOCTEH Ha YepTexkKe IOOUTCH KaK eCTh,
IMogaBaTh er0 MOXKHO cpa3y B 00a Bxoma. Korpga HyXHa ofHa KOHKpPETHas IMOBEPXHOCTh, MoaainTe
CII0, OT¢GUIBTPOBAHHEIM IT0 IIOII0 NaIne.

KpoMKu cumTaloTCst B OOHUX U TeX K€ CTAHIUAX, Y3JIbl 00eMX TUHUN CBOASTCS B oOmIui Habop. MHa-
4Ye BePX U HU3, IIOCHUTaHHEIE Ka}KJI]:IfI II0 CBOMM CTaHIIUAM, II€PEeCEKIINCH OBI MeXIy y3JIaMH U I10J10-
ca BhIIITa OB BEIBEPHYTOM. H13 He mOJHUMAaeTCs BLIIIIE BepXa, ¥ TaM, T'Ie TUHUS H13a OPOoIIia Haf
penbedoM, IoJioca CXJIOMBIBAETCSI U O0BEKT He BEIIAETCSA BoBce. KOMYeCTBO Cpe3aHHBIX I[eJINKOM
rmevyaTaeTcs B XKypHas, 0OBIYHO 3TO 30HHI, JIezKallie BhHIIIe penbeda.

IToie HUKHEH OTMETKH 3a1a€T HU3 II0JIOC ¥ BEPTUKAJIEH MTOUITYYHO, U3 aTpubyTa caMoro 00beKTa.
ITo yMOoT4YaHWIO 3HAYEHWEe YNUTAEeTCs KakK abComoTHass oTMeTKa. ®IaXkoK B MOMOTHUTEJIBHEIX ITapa-
MeTpax IepeKJoyaeT ero Ha riIyouHy oT Bepxa 00beKTa, 4To yoqoOHO, KOrfa B HJaHHEBIX 3alucaHa
MOIITHOCTB 30HHI, @ He €€ mopomBa. Huke paMKu HM3 He OMyCKaeTCs HU B KaKOM CJIydae.

ATpuOyTHI 00BEKTOB Ha pa3pe3e

®naxok IIepeHOCUTH aTPUOYTHI 00BEKTOB Ha pa3pe3 BKITIOUEH IT0 YMOTYaHNui0. CMBICT TIPOCTOMH.
IToJyiockl ¥ BepTUKAIU Ha YepTeKe KPaCATCS U MOANUCHBAIOTCS 110 BAlllUM Ke [OoIsIM, 6e3 py4HOro
CBSI3BIBAHUS C UCXOOHEIM CJIOEM.
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CnoéB momaéTcst HECKOJIBKO, CXeMBI Y HUX pa3HbIe, IO3TOMY KOJIOHKH CBOMSITCS B OOUH OOIIHE Habop.
ITome, KOTOPOTO Y CJIOST HET, OCTAETCS IMyCcThIM. OMMHAKOBOE UMSI B PA3HBIX CJIOSIX CUUTAETCS OIHOM
KOJIOHKOM, TUII 6€PETCS OT IIEePBOTO CJIOS, THe OHO BCTPETHUIIOCE.

HmMeHa, coBmamarolue co cinyxkebHsMu (sec, src, label, d, z, d1, d2), neperMeHOBLIBAIOTCS C CYyd-
dukcomMm. 310 He odpopmnenue. Komonka d HECET pacCTOssHUE BOOJb pa3pe3a, U aTpubyT o0beKTa C
TeM Xe HMeHeM MOoJI4a IOAMeHHJI Okl KOOPOUHATY - 3aMeTH/IX OBl 3TO y2Ke Ha uepTexke. KonnuecTBo
COOpaHHEBIX KOJIOHOK IeYaTaeTCs B XKypHall.

Vroa u asumyT nageHusi. JIuuus 6e3 OTMETKHM 10 YMOJTYaHUIO JAéT BEPTUKAJIb, BeOb U3BECTHO
roe, HO HEU3BECTHO IOJ KaKUM yriaoM. Eciu 3amaHE yroa ¥ a3suMyT IafeHus - IOJISIMU 110 UMEeHU
WJIN ITOCTOSHHBIMU Ha CJION, - BMECTO BEPTUKAJIM PUCYETCS Cliel MafeHus OT IIOBEPXHOCTU BHU3, a
[0JI0Ca 30HBI CTAHOBUTCH IIapasjieIorpaMMOoM.

Ha uepTéxK BEIXOAUT HEe UCTUHHBIN yTOJI, a BHOMUMBIH:
tg(BuamMMbIN) = tg(MCTUHHBIA) - cos(a3uMyT MapgeHus - a3uMyT pa3pesa)

Pa3pes3 BKpeCcT IPOCTUPAHUS Ja€T UCTUHHBIN YTOJI, pa3pes II0 IPOCTHPAHHUIO - HOJIb, M 00BEKT JIOKUT-
CsI TOPU30HTAIbHO. ABMMYT pa3pe3a OepéTcs Mo 3BeHY, Ha KOTOPOM JIEXKHUT IepecedeHue, I03TOMY
Ha JToMaHOM IIpodusie HAKJIOH B Pa3HBIX MeCTaX Pa3HHIM.

ASI/IMYT o0si3aTejIeH U U3 TreoOMeTpPHUU He BEIBOOUTCHA, OOUH U TOT XK€ 00BEeKT MOXKET IIagaTh B JIIOGYIO
cTopony. be3 Hero o6beKTH OCTAIOTCS BEPTUKAJIBHEIMU - MOJTYaJINBOE OOMYyIIeHNe «IIJIOCKOCTh Iep-
MEeHAUKYJISIPHA pa3pe3y» U eCTh YacTas omubka moctpoeHusi. CTOPOHY HAKJIOHA 3aflaBaTh He HAMO,
€€ pelllaeT 3HAK KOCHHYCa.

[nvHa crepa 3amaéTcs 110 F'OPU3OHTAIM B MeTpax, HOJb O3HadaeT OO0 paMKu. KopoTku#t cnepn-
yKa3aTeJib 00bIYHO OepyT B ITOJITOPa-OBa CaHTUMeTpa Ha nucte, ipu 1:2000 ato 30-40 M.

B aTpulOyTel nuirytcsa Tpu yucia - dip (uctunnnii), dip_az u app_dip (Bupumeiil). Meputs yromu
TPAHCIOPTUPOM II0 YepPTeKYy HeJIb3sl, BEPTUKAIbHEIN MacliTa® MCKakaeT HapUCOBAHHBIN HAKJIOH,
KaK MCKaXKaeT U BCE OCTAaJIbHOE Ha pa3pese.

4.06 Ilepeceuenue TIN c pa3pe3omMm

Pactposwiti rpup (4.04) - 310 z = f(x, y), OODHO 3HA4YEHHUE BHICOTHl HA TOYKY IJIaHa. OIPOKUHYTYIO
CKJIaIKy OH IepefaTh He MOXKET B IPUHLNIE, BEOb Hal OOHON TOYKOM Y HEE€ HECKOJIbKO OTMETOK
OOHOU IMMOBEPXHOCTU. DTOT MHCTPYMeHT pexkeT pa3pe3oM TIN - moBepxHOCTh M3 HacTosammux 3D-
TPEYTOIbHUKOB, KOTOpasi YMEEeT HaBUCATh.

MexaHrKa 4uCTO reoMeTpryeckasi. Paspes - BepTukanbHas IITOpa BOOIb JIoMaHOU. Kaxpawlil Tpe-
yronsHUK TIN mepecekaeTcs C BEpTUKaIbHOU IIJIOCKOCTBIO CBOETO CEerMeHTa, Hae€T OTPe30K (cTaH-
IKsI BOOJb JIWHWY, PeajibHas BEICOTA), U BCe OTPE3KH coOMpaloTcs B Tpaccy noBepxHocTtu. HaBuca-
HYE BOCIIPOU3BOAUTCS 0€3 IOIOTHUTEIbHEIX AeficTBUI. Ham ogHOM cTaHIMel OKa3bIBaeTCsT HECKOJITh-
KO OTPEe3KOB II0 BHICOTE, U TpPacca 3aBOpadYUBaEeTCs - KPBUIbS ONIPOKMHYTOW CKJIQIKU JIOXKaTCS Kak
€CTb.

Ha Bxop - ciou 3D-monuronoB (PolygonZ, rpauu TIN, mpu 3TOM He-TPeyTroJIbHUKKA Pa30HBaiOTCS
BEepoM Ha TPeYTroJbHUKM) U IPU KeJIaHuW MeIln-Ccaou. JINHUS u vex 6epyTcs U3 oIpeneieHus pas-
pe3a, BRICOTA - C caMux rpaHei, mostomy aiaa TIN 3amaBaTh HUYETro He HyKHO. KpoMe uepTEXKHOMU
TPacChl MOXKHO IIOJIYyYUTh €€ U B peanbHbIX 3D-KooOpaAnHaTax.

Baxnoe orpanudenue. Mem QGIS - 3to 2.5D, BeICOTa B HEM CKaJllsIp Ha BepIIMHE, HaJl TOUKOU
CHOBa OIHO 3Ha4eHVe, OIIPOKUHYTOE B Mellle He coxpaHsieTcs. [loaToMy HaBUCaHMe OaloT TOJIBKO Ha-
crosimue 3D-rpanu oT reomopernepa (Leapfrog, Micromine u mogo6GHBIe). Melll TPUHUMAETCS OIS
OOIITHOCTH, HA ONHO3HAYHLIX IIOBEPXHOCTSX. [JeMo-reHepaTop BEIIAET onpokuHyTyio TIN-cKiIagky -
Ha Hel 3aBOPOT TPAcCCH! BUTEH Cpas3y.

ITapaMeTpsI
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

OnpeneneHune pa3pes3a Cnou onpepenenus ot 4.01: -
JUHUS U vex. BricoTa 6epéTtcs
C caMUuX rpaHei.
I'panu TIN (PolygonZ) Cnou 3D-IIOJIUTOHOB - T'PaHu Heo0s3aTeIbHO
TIN oT reomopennepa.
HaBucaHue 1 OIIPOKUHYTOE
BOCIIPOU3BOISATCS.
Merr-cnoi (2.5D) Mermr QGIS gyt oOIIHOCTH. Heo0s3aTeIbHO
Hap Touko¥M OOHO 3HAYEHHUeE,
OIIPOKUHYTOE B Mellle He

COXpaHseTCs.
Tpacca TIN Ha pa3pese BrixogHas 2D-Tpacca B ocsax co3maéTcs
(uepTéx) paspe3a, MOXKeT
3aBOpPauYMBaThHCS.
Tpacca TIN (3D) BrixomHas Tpacca B peajlbHEIX  II0 3alpoCy
3D-kKoopOuHaTax.
3aMKHYThEIE CEYEeHUS Konwna ceuennsi, cobpaHHble 10 3ampocy
(TIOJTUTOHEI) U3 OTPE3KOB.
[lepeHecTHu OIS UCXOOHOTO HWmMeHna nonen yepes 3a0daTyio. -
o6bekTa (morr.) HUpyT B KOJIBIIA.
[onyCK CMBIKaQHUS KOJIeI] B enuannax yeprexka. KoHmn! 0.001
(mom.) COCEOHUX TPEYTOJIbHUKOB

COBIIaMAIOT IPUOIUKEHHO.

IMopatiTe X0Tst GBI OMUH U3 ABYX BXOHOB - rpanu TIN unu mer.

LHemo4yku u 3aMKHYThIE€ CeéYeHHus

Pe3ka maéT 1o oTpe3Ky Ha TPEYTroJbHUK, a Y 000JI0YKM UX OECSATKU THICSY. Takue OTpPe3KH CIIMBa-
IOTCS B LIETIOYKY, U Ha YEPTEXK UAET OfHA IOJIMJIMHUSA Ha I[eNN0YKY, IIOTOMY YTO CJI0eM U3 OTPE3KOB
HY HOOMNKCATh, HU BEIOpPATh, HU OOPMHUTE.

Llemmouku cobuparoTCs MO HCTOYHHMKY. Kaxmas o000/l04Ka PeXKeTCsI CBOMMH TPEeyroIbHUKAMH, U
CMeIUBaTh UX B OOUH HAOOP HeJb3s - COCEMHUE Tella COIIUCH OBl B OMHY JIMHUIO.

3aMKHy'TbIe HEeII0YKY JOIOIHUTEILHO BEIXOIST IIOIUTOHAMHU. Y 000JIOYKHY 3TO TEJIO B pa3pese, C IIJI0-
IIagbl0, KOTOPYIO MO2KHO CHUTATh U IIOOIINCEIBATE.

Komnelo nonyyaeTcs caMo, €ClIU [IeTI0YKa COMKHYIach. [JOMBIKaTh BCE ITOAPSAM HEJIb3s1, U BOT IOYEMY.
3aMKHYTHIY KOHTYD I'apaHTHPOBaH TOJIBKO ¥V 3aMKHYTOM 000JIOUKY, a cedeHue moBepxHocTH - TIN
penveda, KpOBJH IyIacTa, 10060 OTKPHITOM I'PAaHU - PA30MKHYTO I10 IIOCTPOEHUIO, €T0 KOHIIEI JIeXKaT
Ha Kpalo noBepxHocTu. COeQUHUTH UX 3HAUUT IIPOBECTHU XOPAY, KOTOPOU B IaHHLIX HET, U IOCUUTATh
10 Hel MJIoIaAb, KOTOPOU He CYIIEeCTBYeT.

ITosToMy 1jemIo4YKa, He COMKHYBIIIASICS CaMa, OCTAETCS JIMHUEHN U B IIOJIUTOHEL HE UAET.

B XKypHan MUIIETCS KOTUYECTBO IIEM0YEK, M3 HUX 3aMKHYTHIX M OTKPHITHIX, ¥ HAMOOJIBIIUN 3a30p
MeXKOy KoHaMmu. Ecnu pe3anach 3aMKHYyTasi 000I04YKa, a IIEIOYKH BHIIIIM OTKPBITHIMU, 3a30p U
MMOACKaXKeT, YTO AeJlaTh, - YBEIUUYbTE AOIIYyCK CMBIKaHUS. KOHIIBI OTPE3KOB OT COCEOHUX TPEYTrOib-
HUKOB COBHAMAIOT JIUIIL MPUOIUKEHHO, U MOIYCK CBOOUT UX B OOUH y3eIl.

BHYTpeHHee KOJIBIIO CO6I/IpaeTCH OTHOEJIBHO OT BHEIIIHEr O, II03TOMY Ce4YeHHe Tejia C IIOJIOCTBIO maéT
OBa IIOJIUTOHAa, a HEe OOUH.

IMonst uCXOmHOTO OOBEKTA MEPEHOCATCS B KOJIbIIA, €CIIU TMEPEYUCTIUTh UX MMEHa dYepe3 3amsaTyio.
CnoéB rpaHel ObIBaeT HECKOJIBKO, IIOJISI Y HUX Pa3HBIe, W MOJie, KOTOPOTO B CJIoe HEeT, OCTaHeTCs
MIyCTHIM. 3HAYEHUS KJIaAyTCSA TEKCTOM, YTOOH He pa30upaTh TUIIHI Ha CTOPOHE BhIXOma. KpoMme HuX
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y KaXIOou IIeIIOYKU eCThb IIPpH3HAK 3aMKHYTOCTHU closed ¥ 3a30pD gap B KOHIIAX, a y IIOJIUTOHOB eU.Ié n
IIjiomagb B €JUHUIIaX YepTezxKa. ITons mcTouHuKa IIEPEHOCATCA U B JIMHNHU, U B IIOJIMTOHEI.

4.07 IIpoeknusi 00LEKTOB Ha pa3pe3

UnactpymenT IIpoeKnusi 00beKTOB Ha pa3pe3 IPOelupPyeT TOUKY, JIMHUY U ITOJTUTOHBL Ha JTUHUIO
pa3pesa. 119 KaXkXOou BepIINHL TOPU30HTAIIb 5TO PACCTOSHYE BOOJIb IUHUHU [0 €€ IPOEKIUY, BLICO-
Ta - oTMeTKa u3 3D-reoMeTpuu UM U3 BEIOPAHHOTO 110JIs1. [lanbHUE 0OBEKTH OTCEKAIOTCS KOPUOO-
poM.

[TapameTp Yro 3amaér ITo ymonyaHuio / COBET
OmnpepeneHue pa3pesa JImHus pa3pe3a Cc IoIeM vex -
(BepTHKaIbHOE
IpeyBeIn4eHue).
OOBEKTHI OJIs1 TPOEKUINU Crnoit, 06BEeKTH KOTOPOTO -
IIPOEIUPYIOTCS Ha MJIOCKOCTh
pa3peasa.
[Tone oTMeTKU ATpubyT Z, eciu reoMeTpus -
00BbeKTOB 6e3 Z.
Kopupop ot nuHuUM [MMupuHa IOJIOCH 3axBaTa OT 0
nuHUYU pa3pe3a. 0 = Bce
0OBEKTHI.
CoxXpaHATh UMS UCXOTHOTO HWMs BBIXOHA CTPOUTCS OT CHSTO
cios UMEeHU UCTOYHUKA.
CoxpaHSTh CTUJIE UCXOOHOTO Odopmnenue 6epéTcs y CHSITO
cios CaMoro CJos, a He U3

IITATHOT'O CTHIIS.
OOBeKTH Ha pa3pe3se (uepTéxk) Brxom: 0OLEKTH B -
KOOpOHWHATax YyepTexka
pas3pe3a.

9T0 0600IIIeHIe TPOEKIINN CKBAaXKHUH Ha JII00bIe 00BEeKTH - aHOMAaIUH, TOUKH OIPOOOBaHMUS, TPACCHI,
KOHTYpPHL. Pe3ynbTaT B 0CsIX pa3pesa, KJIaJeTcsa IT0BepX YyepTezxa.

Bce pa3pes3ssl onpeaeieHAst

HucTpyMeHT paboTaeT II0 BCeM pa3pe3aM OIlpedesieHus, a He Mo nepBoMy. KaxXabiii 06 bEKT BBIHO-
CUTCSI Ha TOT YEePTEXK, K JIMHUU KOTOPOT'O OH IIoIall B KOPUIOoP.

B aTpubyTax oCTalTCsT MM pa3pes3a U ero HOMEp, 0 HUM Pe3ynbTaT AeTUTCS Ha YePTEeXKU, a CaMHu
YepTeRM Pa3HOCATCS CMeIleHUeM U3 OmpefesieHus, Kak B 4.01.

lanoyka BHLIHOCHTH Ha BCe pa3pe3bl CHUMaeT O0TOOP II0 KOPUIOOPY, ¥ OOBEKT JIOXKHUTCS Ha KaxK-
OBIM 9epPTEXK. ITO HYKHO [JId TUHUN CaMHUX CTBOPOB M AJIsT OOBEKTOB, OOIITUX Ha BCIO IJIOMIAAb, I10
PacCTOSTHUIO OHU MoTafganu OBl TOMBKO Ha CBOM pa3pes.

HAMs1 1 CTHIb HCXOTHOI'O CJIOS

IIBe TamOYKM [JI TeX, KTO yKe HacTpous ohopMieHHe B maaHe. UMs BEIXOla CTPOUTCS OT UMEHU
MCTOYHUKA, a opopMiieHre 6epeTcs y caMoro ciosi. KaTeropuiHbIM CTUIIb JIOXKUTCS Ha pa3pes Kak
€CTb, U JIeTeHJa OCTaéTCs MpexkHel. Tak ke ycTpoeHo B IlepecedyeHHH BEKTOPOB C pa3pe30M
(4.05).

Ctunb IIEPEHOCUTCA, KOIrga THUII TeOMETPHUHN BEIXOOa COBIIagaeT C TUIIOM MCTOYHHKaA. Toukn IIpoenu-
PYIOTCA TOYKAaMH, IIOJIMTOHEI IIOJIOCAMMU - TaM O(l)OpMJ'[eHI/Ie BCTAET OOUH B OOUH. JIMHUS C OTMETKOM
Z JIaéT Ha pa3pe3e TOYKY, JTHHEeWHOoe O(I)OpMJ'[eHI/Ie Ha Heé He BCTAHET, U B 3TOM Cliy4dae ocTaéTcs
IITATHBIN CTHIIb, O YEM CKa3aHO B 2KypHaIle.
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4.08 CopoenupoBaTh C pa3pe3a

HucTpyMeHT CipoeiupoBaTh C pa3pe3a faenaeT oopaTHoe. OOBEKTH, HapUCOBAaHHEIE Ha YepTexkKe
pas3pes3a, OH BO3BpalllaeT B peasibHbIe KOOPOUHATHL. ['OPU30HTAIb BEPIINHEI YUTAETCS KaK PacCcTOosI-
HUE BOOJIb JIMHUM (HAéT IJIaH), BEICOTA - KaK OTMEeTKa Z = BeICOTa / veX. JIuHusg u vex 6epyTcs us
TOTO XK€ ONpefeeHns, IT0 KOTOPOMY CTPOUIICS YepPTEXK.

[TapameTp Yrto 3apaér ITo ymomuyauuto / coBeT
OnpepeneHue pa3pesa JIuHusa pa3pesa C [0JIEM VEX. -
OOBEKTHI C UepTezka pa3pes3a OOGBEKTH B KOOPOUHATAX -

yepTerKa [Jid Bo3BpaTa B IJIaH.
OOBEeKTHI B IIJIaHe (C OTMEeTKOM  BnIXom: 0OBLEeKTHI B IIJIAHOBEIX -
Z) KOOpOMHATaX C

BOCCTAHOBJIEHHO OTMETKOM.

Tak HapUCOBAHHBIM BPYUYHYIO Ha pa3pe3e 00beKT - KOHTYP 3ajIexXH, HapylleHne, TPaHulla - IolafaeT
obGpaTHo B 1yiaHd 1 B 3D ¢ oTMeTKOU Z.

OOpaTHBIN XO/: MpaBKa KOHTAaKTa Ha pa3pe3e

ITukn 3aMbIKaeTcs Tak. ['eosior BUOUT Ha YepTexke, YTO KOHTAKT IIJIacTa IIPOBEEH HEBEPHO, U PUCY-
€T ero IIPaBUJILHO JINHUEN B 0CSAX pa3pes3a. MHCTPYMEHT BO3BpalllaeT 3Ty JUHUIO B IIJIaH C OTMETKOM
Z y KaXJ0¥ BEepIINHHI.

l'anoyka OTmaBaTh BEepHIMHAMU IIpeBpallaeT pe3yabTaT B TOUKU. TakK cOejaHo IOTOMY, YTO Hallb-
IIle OTMETKHU UAYT B IIOCTPOEHNE IIOBEPXHOCTH, a Tya IPUHUMAIOTCS HabIogeHuss To4KaMu. B xpu-
TUHTE TaKas TOYKa 3aKpeIllisieT IOBEPXHOCTh TOYHO IIPpU HYJIEeBOM Harrete, B Topo2Raster oHa cra-
HOBHUTCS XKECTKUM Y3JIOM.

ITomne src nomeuaeT IIPOUCXOXKIOEeHHNeEe. KOHTaKT, CHATEIN C pa3pe3a, 9TO UHTEePIIPpeTalluid, a He 3aMeED,
B 061.1.{61;'1 BLI60pKe CO CKBaxXKHMHaMM €ro Hamo oTiaudaTth. [1o 9TOMY IIOJIIO TOYKE 3aJaloT MEHBIINH’
BeC II0JIeM BECOB JEeKJlaCTepu3allu, U PUCYHOK nepeCTaéT BECHUTH CTOJIBKO 2K€, CKOJIBKO CKBaxKMHa.

Packom: Bce 6opTa cpa3y

Y packoma unm Kapbepa Mo KaXKOo¥ CTEeHKe CTPOUTCS CBOM pa3pe3. UepTezku JI0KATCA Ha OOUH
XOJICT PSIZOM, Pa3HECEHHBIE CMEIEHUEM U3 OTIPENesIeHusI. [ €0I0T PUCYET CIIOH Ha KaXKA0M YepTexKe
110 OPTO(OTO CTEHKHU.

OOpaTHEIM X0 BO3BpalllaeT HAPMCOBAHHOE B MJIAaH, ¥ KaXKOLIH OOBEKT CAgUTCS HA JTUHUIO CBOETO
pa3pes3a. Pa3pe3 BrIOMpaeTcs IO TOMY, B Ubeil 1ojioce duepTexka OoOBbEKT HapucoBaH. PaccTosinue
BIOJIb OCH OTCUUTAHO OT Hadajla CBOEro pa3pes3a, U Ha YyzKO0i JIMHUU OHO yKa3kIBajo OBl He Ty[ha.

Tun reomeTpun coxpaHseTcs. TOYKHM BO3BPAIIAIOTCS TOYKAMU, TUHUM JIUHUSIMU, TTOJTUTOHLI BEPTHU-
KaJIbHBIMHU IUIOIMAAsIMY. BepTuKanbHas II0anh IPaBUiIbHO BEIIAOUT B 3D, HO B IIJTaHe 3TO II0JI0Ca
Ha JIMHUU pa3pe3a C HyJIeBOH IIOIIanbio, ITI03TOMY [JIS PACYETOB 110 HEHW OepyT BEPIIUHEIL.

I[lanblile KOHTAKTHI CO BCEX CTEHOK COOMPAIOTCS B OJHY BHIOOPKY, K HUM 00aBIISIIOTCS TOYKU KPOB-
JI¥, CHSITHIE BHYTPH PACKOIIA, U 1O 00111e¥ BEIOOPKE CTPOUTCS MOBEPXHOCTh. KOHTAKTH C pa3pe3a 3To
vHTepupeTtauus o Gororpadmu, a CHATHEE TOYKY - MHCTPYMEHTAILHBIN 3aMep, II03TOMY TPOUCXOXK-
OeHue CTOUT IIOMETUTH II0JIeM SIC U 3aJaTh PAa3HHIN BeC B KPUTHHTE.

4.09 Pa3BEépTKa CTEHKH CTBOJIa (0eTa)

HNucTpyMeHT Pa3BépTKa CTEHKH CTBOJIa CTPOUT LMJIMHAPUYECKUHM pa3pe3. Bokpyr ocu cTBO-
7la Ha 3aJaHHOM paguyce OepEeTCs OKPYXKHOCTL C YIJIOBHIM ITaroM (mo yMondaHuio 1 rpamyc), u
IMOBEPXHOCTU-TPUIBI BEIOMPAIOTCS BOOJIb HEE. Pa3BEpPTKA JIOKUTCS B OCU OJIMHA OYTH 10 OKPYKHOCTHU
- BBICOTA.
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[TapameTtp Yrto 3amaéT ITo ymonyaHuio / COBET

Ocs cTBOJIA (TOYKA YCTHS) Touka ycThsl CTBOIA. -
Papguyc cTBOma, ed. KapThH Paguyc pa3BEPTKU CTEHKHU. 4
[ToBEPXHOCTU-TPUOHI ['puael MOBEPXHOCTEH, -
(Mapkupytomme) OTMETKM KOTOPHIX HAHOCSATCS

Ha pPa3BEPTKY.
YrnoBoi miar, rpagychl [ITar o6x0oma CTEHKHU I10 1

a3UMYVTYy.
BepTukanbHbIE MacmTad PexumMm BepTHUKaIbHOTO OTHOIIIEHUE

IIpeyBeNnuYeHus: (OTHOIIIEHUE
I':B 111 MHOXUTEJD).

3HaueHue MacmTaba Yucro npeyBelvyeHus 110 10
BLIOpAHHOMY PEXKUMY.

Bribopka pactpa (moi.) Cmoco6 CHSATHS 3HAUEHUS C -
rpuaa IMOBEPXHOCTH.

Pa3BépTKa cTeHKHU (Oyra X Brixomd: pa3BEpPTKa CTEHKU -

BBICOTA) CTBOJIA.

Kaxmast MapKupyroliasi TOBEPXHOCTL HAET JTUHUIO CBOETO IIepeceueHuss CO CTEHKOM CTBOJA - TP
TTaJleHUH’ TIJTaCTOB JIMHUY HAKJIOHEHHI ¥ BOTHUCTH. OCh 3a4aéTCsT TOYEUHBIM CJIOEM YCThSI, PAguycC B
eOVWHHUIIAaX KapThl, BEPTUKAJIbHLIN MaciTab Kak y pa3pesa.

4.10 IIpumep o015 pa3pe3a (meMmo)

HNuctpymeHT [IpuMep aj1si pa3pe3a (IeMo) roTOBUT IIOTHBIHN yueOHBIH Habop A1t rpyninsl Pa3pes,
4TOOHI OITPOOOBATH €€ MHCTPYMEHTH 063 KPUTMHTA PeaJIbHBIX JaHHBIX. B IMaHesin OH CTOUT B IPYIIIIe
Pa3pes nocnegHuM.

3a OMH IPOTOH BEITAETCS BeCh HAOOP MAHHEBIX AJIsSI TPYIIIEL pa3pe3a:

* IIIECTh ITIOBEPXHOCTEM CTOMKOM, C MafeHNueM U IIepEMEHHOM MOIITHOCTHIO, IISITh IIJIaCTOB B IIepe-
CcllauBaHMWU, BTOPOM M YeTBEPTHINM IPOMEIIIJIEHHEIE U TOHKUE;

* TPU JIMHUHU Pa3pe30B depe3 IJIomanb, JIoMaHas C OByMs M3JIoMaMM, KOpPOTKas OpsMas U Ha-
KJIOHHas C OODHUM H3JIOMOM;

* TOTOBAs I1apa CJIOEB Mofenu OypeHus u Tabnulla UHKINHOMETPUH;

* I10 OHHOMY MHOTOKaHaJIbHOMY I'PUAY Ha KaXObIM IPOMBIIIJIEHHBIH TIJ1acT.

Kaxkpas TpeThs CKBaXXKMHa B Habope HaK/IOHHas, 3eHUT oT 45 mo 70 rpamycoB ¢ Ha6OPOM 110 CTBOJTY,
a3uUMYyT BOOJIb JIMHUIM pa3pe30B. CKBaXKWHA, HAKJIIOHEHHAs ITONEPEK pa3pesa, IIPoenupoBasachk Obl
IOYTHU B TOYKY, ¥ IPOBEPUTH 10 HEM BEIHOC MHTEPBAJIOB BAOJIL OCU OLINIO OB He Ha YeM. OcTaibHbIE
CKBaXKWHBI BePTHKAIbHEIE, YTOOBI Ha OJHOM Habope OBIJI0 BUOHO U TO, ¥ OPYToe IoBemeHue. KaHamst
rpupa mnacTta pacCTaBiieHBl IO cornameHnio. KaHam 1 3To KpoBisd, KaHal 2 HOOOIIBA, KaHalbl C
TPEThEro HeCyT IapaMeTpHL. 34eCh 9TO COfepzKaHue U MUHEPaJIbHBIM TUII C 30HOM 3aMelneHud. [1ons
copepzKaHUsA y IJIaCTOB HE3aBUCUMBIE, CTOXaCTUYECKUeE.

OpuH ¢dain onuchHBaeT IJIACT LEeJIUKOM, KakK 6104Has Mopenb. HoBrle mapaMeTpsl o0aBISIOTCS
K HeMy KaHajlamu. [IJ11 MHCTPYMEHTOB IlepecedeHuss oOaBIeHBl HEeMOHCTPAIIMOHHBIE BEKTOPHI -
passom 6e3 OTMETKH BHICOTHI, MAaPKUPYIOMINH KOHTYP C Z, 30Ha 3aMellleHus: ¥ onpokuHyTas TIN-
cknanka u3 3D-rpareu PolygonZ.

CKBazKHUHBI C HHTEPBaJIaMH ONIPOOOBaHUS

ITapa cnoés Mmopenu OypeHUs BEITAETCS TOTOBOM, B TOM Ke (popMate 06MeHa, B KOTOPOM BEII'PYKaeT
l'eokoHCTPYKTOP. BMecTe ¢ Hell BEIHAaETCS CIIPAaBOYHHK IIJIACTOB JEMO - Te Ke KOIbI, YTO CTOSAT B
WHTEepBasax, C IOPSIIKOM 3ajieTaHus, TeJIOM U IBeToM. [locTaBnsseMuit cripaBoyHUK u3 4.11 cobpan
110 BepxHeKaMCKOMY MEeCTOPOXKOEHUIO ¥ KOOOB AeMO He 3HaeT, T03ToMy 0e3 CBOero CipaBOYHUKA
KOJIOHKM J€MO OCTaBaJiuch 0e3 1BeTa.

131



[Tonocer nnactoB B 4.01 meMo-CIIpaBOYHUK He KPacCuUT, U 3TO He HeIoOeslKa, a YCTPOUCTBO IIOKCKA.
IImact B 4.01 ompemenseTcs: M0 UMeHaM CJI0EB KpoBnu u nopowsel. Y cinosa KpIl _top cHumaeTtcs
ponb, octaércsa Kom Kpll, u 1o HeMy oIlpalliiBaeTCs CIIPaBOYHUK. [IOBEpXHOCTHU AeMO Ha3BaHHEL HO-
MepaMU U KOfa IJjiacTa He HECYT, II03TOMY II0JIOCH OCTal0TCs B IIBeTax I10 YMOJIYaHUIO.

Ha cBoux maHHBIX, TI€e CJIIOKW Ha3BaHBI KOJaMH IIJIaCTOB, TOT XKe CIIPABOYHHUK KPACHUT U IIOJIOCHI, U
KOJIOHKH.

Ycrbsa collar 3To TouewHEIN CIIOH ¢ OTMETKOM yCThs U ryOnHoM 3a6osi. UHTEepBasnsl interval sTo
Tabiula ¢ riIyOMHaMu 110 CTBOJIY OT yCThSI M KOOOM IIJIacTa.

ITostomy uHCTpyMeHT 4.02 CKBaKHUHBI Ha pa3pe3e npobyercs 6e3 CBOMX HaHHHEIX U 6e3 obpa-
meHus K 6ase. 3anycture 4.10, 3ateMm 4.01 mo mo6oi 13 Tpéx nuHUi, 3ateM 4.02 ¢ 3TO¥ mapoy,
onpenereHUeM pa3pe3a U IeMO-CIIPaBOYHUKOM. KOJTOHKM CKBaxKWH I10JIy4aT IIBET U MOPSLNOK B Jie-
TeHme.

CKBaXKHMHBI CTOST BOOJIb BCEX TPEX IUHUM, TaK YTO KOJIOHKH JIATYT Ha JII000N YepTEXK.

Ta ke mapa roguTCs M OJIsT TPEXMEPHOTO IpocMoTpa. Tam rinyOrHa yXoguT B Z HanpsaMyto, 6e3 Bep-
THKAIbHOTO MacimTaba ¥ CMemeHusT PACKIIagKH.

MHorokaHanbHblh rpug nnacra (GeoTIFF)

Kanan 1 - KPOBJIAl (oTMeTKn Z)
reoMeTpusa nnacra
Kanan 2 - NOAOLUBA (oTMeTku Z)

napameTpbl (bnoyHan mogens)

-+ 3.03: kpoBna=1, nogowea=2, cocTag=3
—+ 3D-npocmoTp: «Tena nnacToB», KaHan napaMmeTpa 3+

Puc. 29: KoHBeHIIUs MHOTOKaHaJIbHOTO I'pUIa IIjlacTa: KaHalbl 1-2 HeCyT reoMeTpuio (KpOBIs U
TOMOIBa), KaHalkl 3 U fajee - mapaMeTphl. OquH ¢aia KopMUT UHCTPyMeHT 4.03.

Ciou peMo u ux aTpuOyThI

Crnout T'eomeTpus ATpubyTH

JIuHuu pa3pe30B (IeMo) JIUHUS name (Pa3pe3s 1, 2, 3). Tpu
CTBOPA Pa3HOU OJINHBHI:
JIOMaHad C AByMd M3JIOMaMu
(BepIIMHLI TPOBEPSIIOT
NUKeTaxK), KOPpOoTKas mpsMasi 1
HaKJIOHHAs C OOHUM HM3JIOMOM.

Yctes ckBaxxuH collar (memo) TOYKH hole id, z (otmeTKa ycThs), eoh
(rmy6una 3a60s51), number mms
TIOATINCH.

HuTtepsasntl interval (memo) Tabnuia hole id, from, to (rnyOuHEI IO

CTBOJIy OT yCTbs), code
(MHOEeKcC IJ1acTa).

CrnpaBOYHHUK IIJIaCTOB (ZeMO) Tabnuna code, order, body, color, strata.
ITog xoOBl MHTEPBAJIOB OEMO.
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Cnoit T'eomeTpus ATpubyTHI

3oHa (ZeMo, IOIUroH) [IOJINTOH name. [I715 UHCTPyYMEHTa
nepecedyeHus BeKToposB 4.05.

Paznom (memo) JIUHUS name. CeKyIllasi CTBOpPa,
cMellleHa C U3JI0Ma JINHUU.

Mapkep ¢ Z (gemo, 3D) nuHuA Z name. IIpoBepka

Onpokunytasa TIN (memo)

IToBepxHOCTE 1...6
[MTnacT 1-11/2-# mpom.

TIIOJIUTOHELI Z

pacTp
pacTtp

3D-reometpuii B 4.05.

name. ODpoKMHyTas CKjlagka
ons 4.06.

OnuH KaHall OTMETOK.

Kanansl: 1 XpoBsis, 2 IOOOIBa,
3 cogepkaHnue, 4 MUHTHII.

Pa6ouwnit 1uky moka3ad B pasmerne 4.01. IToBepxHocTu uayT B Pa3pe3 o JHMHUM, ITapa collar u
interval 8 CkBa:kKMHBI Ha pa3pe3e, rpuf coctaBa B CocTaB IUlacTa Ha pa3pe3e€, IeMO-BEeKTOPH U
TIN B uHCTPpYMeHTH nepeceuernus 4.05 u 4.06. Tak Bcs rpyliiia pa3pe3a IpoKaThIBaeTCs Ha COTrjia-

COBaHHBIX NaHHBIX.

ITapaMmeTpsI

[TapameTp

YTo 3amaéT

ITo ymomgaHUIio / COBET

O06sacTh (3KCTEHT)

3epuo I'CY (Hor.)

[ToBepxHOCTE 1...6

JIlunuu pa3pes30B (3 IT.)

YcTea ckBazkuH collar

HMHTepBaibl CKBaxKuH interval

[MTnacT 1-#% mmpoM.

[Tnact 2-1 npoM.

Pa3znom, mapkep c Z, 30Ha

Onpokunytasa TIN

[TpsIMOYTOJILHUK, B KOTOPOM
reHepupyeTcs Habop.
BocmpouzBomgumocTh Habopa. 0
= CJIy4YalHO IPHU KaxXKaoM
3amycke.

[ITecTh pacTPOB CBEPXY BHU3:
KPOBIIH U MOMOIIBEI
BMeIaIInX U ABYX
ITPOMBIIITJIEHHEIX TIJTaCTOB.
Tpu cTBOpa Yepes miuollamb
os momayu B 4.01.
HWHCTPYMEHT II0 YMOJTYaHUIO
CTPOHUT pa3pes 10 KaKOoMYy.
To4yeuHBIN CIION MOJIEITH
oypenus (hole id, z, eoh,
PointZ).

Tabnuila Mmomenu OypeHus
(hole id, from, to, code, kcl).
MHoOTroKaHalbHBIN I'PULI:
KPOBJIS, IIOMIOIIIBA,
comepXkaHue, MUHTHIIL.

To ke myss BTOPOTo
IIPOMEINIJIEHHOTO IIJIacTa, IIOJIS
He3aBHUCHUMEIE.
IOemo-BekTOpPH Oy1g 4.05:
nuHus 6e3 Z, KOHTYP C Z,
TIOJINTOH 30HHI.

3D-rpaHu OIPOKUHYTOU
cknagku s 4.06.

3a4aTh I10 IIPOEKTY

0

CO30alTCsA

CO30aKTCA

co3maeTcs

co3maeTcsa

II0 3ampocCy

IO 3aTmpocy

II0 3amIpoCy

II0 3aIIpocCy

CTpPYKTypHBI€E 3JIEMEHTHI H CJIeIbl BBIX0a. [IeMo 0THaET OBa CI0s C aHATUTUYECKUM 3TaTOHOM

OJIs IIPOBEPKHU YT JIOB.
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CTpyKTypHBIE 3JIEMEHTH YCTPOEHH! TaK. Tpu NUHUYU IlepeceKaloT npsaMoil Pa3pes 2 mpu OgHOM HC-
THHHOM yTJIe B 25 IpafyCoB U Pa3HBEIX a3uMyTax [afeHus, I03TOMY BUOMMBIE YIJIBI BEIXOOAT 25,
18.25 u Homb. OXUgaeMoOe 3HaUeHMe 3alKucaHo B [10JIe app_exp, 1 pe3ynbraT 4.05 cBepsAaeTcs 4yuc-
JIoM, a He Ha rnia3s. [IpsMoii pa3pes BEIOpaH HapOYHO, BeOb Ha JIOMaHOM a3UMyT 3BeHa MEHSETCS 110
XOIy, ¥ 9TAJIOH IIepecTaéT ObITh OOHO3HAYHBIM.

Cnenpl BeIxoga ajist 4.12 takue - monoruii (20 rpagycoB), KpyToi (72) 1 HaMepeHHO IIPSIMOH B IIJIaHe.
ITo mepBBIM ABYM MHCTPYMEHT 005i3aH BEPHYTH Yucia u3 nonew dip true m az true. Tpetuii mpose-
pseT oTKas - 3ajieTaHue 10 IPAMOMYy cJieny He onpenesneHo. KpyTol HyKeH OTHENIbHO, IIOTOMY 4YTO
IIOATOHKA MO0 Z Ha HEM TOIIbIIA OI.

IToytHBIN TEpEeYEeHbD MOJIEH BRIXOOHBIX CJIOEB - B IPUJiokeHuu [laHHBIE Oj1s1 pa3pe3a (pa3pen «Ilons
OeMO-CJIOEB» B KOHIIe PyKOBOLCTBA).

4.11 OOpa3en cipaBOYHHUKA IUIACTOB

HHCTPYMEHT KIaAg€ET B IIPOEKT IIOCTaBIsIeMbIM oOpa3ell CIIpaBOYHUKA IIJIaCTOB - TOT CaMbIM, KOTO-
peiit uuTaoT 4.01 u 4.02. HyxXeH OH 1m0 mpocTou mpuyuHe. O6pas3ell JIeKuT (aujoM B KaTajaore
IJIarWHa, Ky[da II0JIb30BaTelNlb OOBIYHO He 3arjisfabiBaeT. be3 3Toro mara CIpaBOYHHUK ITPUXOOUTCS
HMCKaTh BPYYHYIO, @ He HaW[sA, MOAaTh B pa3pe3 MPOU3BOJIBHYIO TAOIUIy U IOJIyYUTh Y4epTEXK Oe3
1IBEeTA.

I[TapaMeTpoB y HHCTPpyMeHTa HeT. OOuH HPOTOH - ¥ ciol CIpaBOYHHK IIJIaCTOB (0Opa3elr) mosiB-
JISIeTCs B MMPOEKTe U Cpa3y BUIEH B BHIMAHAIOIeM CHHMCKe HHCTPYMEHTOB pa3pe3a.

YrTo BHyTpH

TaGJmua oe3 reoMeTpHH, OOHA CTPOKaA Ha IIJNIaCT UJIM MeXKIOYIINIaCThe, CBEPXY BHU3 IIO PA3pe3y. Ko-
JIOHKH TaKHe - KO TeJla, HOMeP CBePXy BHU3, TEJIO (HHaCT U Me}KJIyTIJ'IaCTbe), IIBET, a TaK2XKe Heo0s-
3aTeJIbHBIE TOJIIIAa U IIPUMeYaHne, KOTOPhIe YUTAIOTCA, HO II0OKa He UCIIOJIb3YIOTCs.

O6pa3er; cobpaH no BepxHeKaMCKOMY MECTOPOXKOEHHUIO, 37 CTPOK OT IIOKPOBHBIX OTJIOXKEHUMN [0
HUXKHEN KaMeHHOU COnd. [[/1s Opyroro MecTOPOXKAEHUS OH CIYKUT OCHOBOUM. COXpaHHUTE CIIOU B
daiin mratHeiIMu cpeacTBaMu QGIS u mpaBbTe KOMOHI, ITIOPSIIOK U IIBETA IIOA CBOIO CTPATUTPadUIO.

Temo 3anmojIHsIET reojior

IToBTOPHM TJTaBHOE IIPO COPaBOYHHUK. Teno U3 Koma He BuIBOoOguTCs. [Inact AB mo HanmcaHUIO BEHI-
TISOUT KaK «A 1mioc Bb», HO 3TO IeJIbHBIN IIJIaCT, BHYTPHU KoToporo nexat A, b, kopx A-A’ u A’.
Mexpynnactee B-B 13 Koa He BEIBOOUTCS BOBCE, IIOTOMY 4TO ItacTa b B cnucke Het, ecth Ab.
HHCTPYMEHT 3HAUEHUS Tejla He IEPECUUTHIBAET U B 3TOM CMBICIIE HE YMHEE 4YeJIoBeKa, KOTOPBIN UX
IIPOCTaBUII.

CocTaBHBIE TeJia cepbie

B obpasue ects KpIlla+6 - coctaBHoe Teno, cymMa Kpllla, mexnymnactest Kpllla-6 u KplIIl6. Ta-
Kre KOHTJIOMEPAaTH B CIIPAaBOYHUKE KPACATCSA CEPHIM, TeM K€ OTTEHKOM, KaKWUM IIJIaTUH IIOMedaeT
HeoIlo3HaHHOoe. [Tpu4ynHa B TOM, 4TO IBET COCTABHOT'0 TeJla U3 IIBETOB €ro YacTel He BEIBOOUTCH. Ya-
CTU MOTYT OBITh PA3HBIX IIBETOB, U 11000 BEIGOP ObIT OBI TPOM3BOIOM. CephIii YNTAETCS KaK «IIBET
He 3ajaH», U eT0 CTaBUT YeJIOBEK.

CocencTBO 11€JIOT0 C YaCTSIMU B OOHOM CHUCKe MMeeT IieHy. [IopsAmoK CBepXy BHU3 €IUH, I09TOMY
Mmexny KpllIo u KpIIIB Temeps exkat aBa Teja, a He ogHo. [lapa Takux rpaHul] Ha pa3pe3e JacT
Cepylo II0JIOCy C IepedYHeM BMEeCTO MMEHU MeXAyIIacThsa. Ha KpymHOM TpaHyJIAPHOCTH, MEXOy
KplIlla+6 u KpIIIB, BCE cxonuTCss OOBIYHBIM 00Pa30M.
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Tort xe daiu1 e QGIS

OO6pa3zerr 1exkuT B nanke templates BHyTpH KaTajora njaruHa B IBYX BUOAX, plast reference vkmks.x1sx
U plast_reference vkmks.csv. B kHure Excel ecTh BTOPOM HMUCT C IpaBUJIaMU 3alojIHeHUs. IIpaBbTe
JTI00BIM YIOOHBIM CITOCO00M, MHCTPYMEHTH pa3pe3a MPpUHUMAIOT u Tabsuily mpoekTta, u GeoPackage,
u CSV.

4.12 9n1eMeHTHI 3a/IeraHus IO CjIeay BbIX0Oa

Cuuraer Yrojl 1 a3uMyT IIadeHUud I10 TpéXMepHOMy ciieny BBIXOOaA I'PAaHMIIBI HA IIOBEPXHOCTE.

[TapameTp Yrto 3apaér ITo ymomyauuro / coBeT
Crnenrnl BRIXOOA JIuuuu c ormMmeTKaMu (Z B -
BepHIIVHAaX).
OKHO, BepIINH 0 - ogHO 3aneraHue Ha BeCb 0
Cle[l, “Ha4e CKOJIb3slIlee OKHO.
HaumeHnsbIiasg n30rHYTOCTh [Topor o6yCIIOBIEHHOCTH, 0.15
(mom.) HIKe KOTOPOTro cjiefyeT OTKa3.

OTKyma 0epéTcs 3ajmeranue. Eciiu rpaHulia acTa UM pa3ioMa onudpoBaHa C OTMETKaMH, TII0C-
KOCTB 110 He# BOCCTaHaBIMBAETCS OMHO3HAYHO, a U3 IJIOCKOCTH BHITIAZa0T 00a 9IeMeHTa 3aIeTaHusl.
ITpaBumno Tpéx TOYEK - MUHUMAaIbHLIN CIIy4Yal, 3[leCh CUUTAeTCs IO BCEM BepIIMHAM Cpasy.

MeTon B34T o AnbMeHOUHTEPY. HopMask K MJIOCKOCTH 3TO COOCTBEHHBIM BEKTOP MATPUIEI OPH-
eHTallu} IPU HauMeHbIIeM COOCTBEHHOM 3HauyeHMHU. [IOATOHKA BUOA z = a*x + b'y + c IIPOIIE, HO
pa3BajMBaeTCs Ha KPYTHIX 3ajJeraHusX, rae Ko3pUIMeHTH yXOOsaT B 6eCKOHEYHOCTh. Yepes3 cob-
CTBEHHBIE BEKTOPHI KPYTU3HA IIE€PEeCTaET OLITh 0COOBIM CITydaeM.

IIpsiMo¥ B IJIaHe c/ieq 3a/IeraHus He ompenesieT. Yepes ooHy IIPSIMYI0 B IPOCTPAHCTBE IIPOXO0-
ouT OECKOHEYHO MHOTO IJIOCKOCTEM, OHM BPAIAiOTCSI BOKPYT HE€ KaK CTPAHUIIBI BOKPYT KOpEeIKa.
NHCTPYMEHT BUAUT 3TO 110 OTHOIIEHUIO COOCTBEHHHBIX 3HAYEHUN M OTKA3bIBAET C IIPUYUHON BMECTO
YBEPEHHOTO YHCJIa M3 IIIyMa OKPYriIeHus. Mepa nuiieTcs B mmose planar, roe HOJIb 3TO TOYKH Ha
MIPsIMOM, a eNHUIIA Pa3MaxX B AByX HallpaBIEHUSX.

CxKiagKa JIOBHTCSI HeBsA3KOM. MeTo[ IIpeamnoaraeT, 4YTo Cjeq JIeXKHUT Ha ONHOM IIJIOCKOCTH, a
OJIMHHAS TPaHUIla PEOKO JIEXKUT, e MellaloT (Gekcypa, CMellleHrue pa3noMoM, neperud. Cpemusis
HEeBsI3Ka TOYEK OT IIJIOCKOCTH IHINETCS B IoJjie rms, U 00JIbIIoe 3HaYeHHe 03HA4YaeT, YTO OJHOTO
3ajieraHUs Ha BeChb cJief He CYIIeCTByeT. Torga BKIII0OYalTe OKHO, 3aJleTaHWe CUMTAEeTCS M0 CKOMb-
35I1IeMY Y4aCTKY, ¥ Ha BeIXofe OyoeT ero n3MeHeH1e BIOIb I'PaHUIIB, a HE OIHO CpefiHee 3HaYeHUe.

MecTo B nenouke. Brixon nomaércsa npsmo B 4.05, raoe nonda dip u dip az u oxupatorcss. Ecinu
penbed 3amaH rOPU30OHTAISIMHU, a CJie[] IIJIIOCKUM, ITPOBEOUTE €To CliepBa uepe3 2.22 - OTMETKU CHU-
MYTCsA C IIPUMBIKAIOIIIUX I‘OpPI3OHT&J'I€I>i.

4.13 CogepzKaHUs IO IUIACTyY B YCThAX

CromuT mmpo6rl OITPOOOBaHUSA K OQHOMY YHCIIy Ha CKBAaXXKMHY U KJIQIET €T0 B TOYKY YCThs. ITO BXO
OJIs KpUTUHTA, JasibIllle KapTa comepxkauuii ctpouTcs 1.01, Kak ymobas gpyras KapTa, CBOUX CPeACTB
WHTEPIIOIAIUN 30eCh HeT.

HWHCTPYMEHT 3aMbIKaeT [eIIOYKYy OT 0a3bl MO KapThl. | €OKOHCTPYKTOP BHIIPYKaeT IPOoOH TabmuIei
chem, pa3pe3 Kpacutcs mo HuM B 4.02, a 3mech Te ke IPOOH! ITPEeBPAIal0OTCS B TOYKH, IO KOTOPHIM
CUmMTaeTcs IUIOIagHOE pacupenesieHue.

IToueMy CTHIKOBKA HAET MO IIyOHHaAM

Hape3ska onpo6GoBaHus 1 Hape3Ka JIMTOJIOTHY COBIIafaioT PeaKo. ITpoba MoKeT JiezKaThb BHYTPH IIjIa-
CTa, mepecekaTh PAHMITy OBYX WX IOKPHEIBATh HECKOILKO, Bedb P00y GepyT M0 KEPHY, a IPAHULIBI
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IIPOBOMOSIT IO OIIUCAHUIO. [I03TOMY CTHIKOBATH IO HOMEPY 3aIKUCH HEIb35, CTHIKYIOT 10 TIyOMHaM OT
YCTBSI.

Bec mpoG6hI 9TO ArHa €€ TTePeKPHITUS C IIacToM. [1poba, momnagiias B IIIacT HAIlOJIOBUHY, ¥ BECUT
IIOJIOBHHY CBOEM ONIMHEI. ECNIM II/TacT BCKPBIT CTBOJIOM OBaX[bkl, 00a MHTEepBajia CBOOATCS B OOHO
YHCII0, ¥ BEC KaXKOOr0 9TO AJinHa, o0ecrieyeHHAss JAaHHBIMU.

OTCYTCTBYIOIJ.Iee cogep2KaHHue He HOJIb

3To mpaBuIO, Pagu KOTOPOTO MHCTPYMEHT YCTPOEH UMEHHO TaK. Y Pa3HBIX MPEANPUSITUH Pa3HBIN
Habop KOMIIOHEHTOB, I'Ie-TO €CTh OPOM M MOIIHOCTH, rae-To HeT. IlycTtas sigelika o3HA4YaeT, 4To
KOMIIOHEHT He OIIPeleJisay, a He YTO ero HeT B II0OPOJe.

[TosTomy npoGa 6e3 3HaYeHUS [10 KOMIIOHEHTY BHITaaeT U3 CPeIHEro BMeCTe CO CBoUM BecoM. ITon-
CTaHOBKa Hy/s fasna Obl 3aBeJOMO 3aHUKEHHOe CpefHee, U TeM CHUJIbHEee, 4YeM pexXe KOMIIOHEHT
BcTpedaeTcsi. CYUTATh TaK JUCKPUMUHAHTHYIO QYHKINWIO 3HAYUT ITOIYYUTh YBEPEHHBIN U HEBEPHBIHN
OTBET.

BMecTe co cpeqHUM B CJIOH KITamETCsI OXBAT 10 KaXXA0My KOMIIOHEHTY OTHOEIbHO, TO eCTh KaKast OIS
MOIIIHOCTH IIJIaCTa obecIrieyeHa OAaHHBIMU UMEHHO I10 HEMY. y XJIOPHUCTOTI'O KaJInd OXBaT MOXKET OBITH
MOJIHBIM, ¥ 6poMa ITOJIOBUHHEIM, ¥ OOHO 00lllee YHCJIO 3TO CKPHIJIO OFI.

ITapamMmeTpsbI

[TapameTp Yrto 3amaér ITo ymomyauuro / coBeT

YcThs ckBaxkuH (collar, Touku) TodedHBIN CIIOM YCTHEB. -

HWHTepBasksl 10 CTBOLY JIutosnorus ¢ KogaMu IJIaCTOB. -

(interval, Tabmuia)

[Tpo6rr ontpoboBanus (chem, [Tpo6rl ¢ TIyOMHAMU U -

Tabnuia) comepXKaHUSIMH.

[Tons cogepkaHuM Kakue KOMIIOHEHTHI CUUTATh. BRIOMpAETCS U3 MOJIeH

TaOIHUIIEI TTPOO

Kop nimacta OnuH Kof U3 OIS KoJa "HanpuMep Kpll
UHTEPBAJIOB.

HamMeHbIINM O0XBaT IJjacTa IMTopor gns moMeTKHu 0.5

npobamu (o) HeHaOEXHBIX.

CopepzkaHUSA B YCThIX BrIXOOHOM TOYEYHEBIN CIIOH. -

IMTonsa I/II[eHTI/I(bI/IKaTopa n FJ'IyﬁI/IH HUIOYTCA IIO0O O2KHUOA€MBIM HMMEHAM CaMH, 3adaBaTb UX BPYYHYIO
HY2KHO TOJIBKO Ha HECTAaHOAPTHEIX NaHHBIX.

Y10 B BBIXOAHOM CJIO€

B crioe nmexat ToYKa yCThsI, KO IJIaCTa, MOIITHOCTD IIJIaCTa 10 CTBOJY, OXBAT IIPo6aMHu U KOIHUYECTBO
3a[eBINUX IIPoo.

Hanpiie UOYyT II0 OBa II0JId Ha KOMIIOHEHT - CaMO COOep2KaHue U OXBAT II0 HEMY C HpPICTElBKOI:I cov_.

3HaYeHHUsT C HU3KUM OXBAaTOM U3 CJIOSI He BEIOPACHIBAIOTCS, PeIlaTh 3a II0JIb30BaTeIsT, KaKOW OXBaT
OOCTaTO4YeH, HenpaBuabHO. OTOMpalTe 10 MO0 COVer mepej Nogavel B KPUTHUHT, a UHCTPYMEHT
ITUIIIEeT B XKypPHAaJl, CKOJIbKO TaKUX CKBAXKWH.

IMepekpriTus IPo6 MexkAy co00M CUUTAIOTCSA U IONafaloT B CBOAKY. [IBe mpoObl Ha OfOHY IJIyOUHY
3TO CIIOP B JaHHKIX, U MOJIYaTh O HEM HeJIb34.
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I'eonnornuyeckasi MmogeJjib

I'pymnna cobupaeT MHCTPYMEHTEI, paboTawIlie He C OOQHOM MOBEePXHOCTHIO, a C MavyKou. KpoBnu u
MMOMOIIBEI COCEIHUX TeJI CBSI3aHBI MeXKay co00ii, U CBsI3b 3Ta Tub0 cobmogaeTcs, Mub0 HapylleHa.
I[IpoBepuUTh €€ U eCcTh IIepBasi 3agada. Bropas - UMeTh B PacIlopsi>KeHHUHU 3aBeIOMO U3BECTHRIN MaTe-
pua, Ha KOTOPOM BHOHO, TIle TPHUO0BOE IpecTaBieHne paboTaeT, a rjae IepecTaeT.

5. 'eos1toruuyeckasi moaesin (0era)

5.01 Corj1acoBaHHOCTS IIAQYKH II)TACTOB

KpOBJ’II/I U IIOOOIIIBEI OOBIYHO CTPOATCHA IIOPO3HB, KaXKas IIOBEPXHOCTbL UHTEPIIOJIMPYETCA II0 CBOUM
3aMeépaM M HHUYEero Heé 3HaeT O CyLIeCTBOBaHWU COCEOHUX. Iloka mmacThel BEIOEPZKAHBI, 3TO OCTaéT-
Cd He3aMeTHHIM. B 30He BLIKJIMHUBaAHUS MOIIHOCTD I/IJIéT K HYJIIO, 1 IB€ HE3daBHUCHUMO IIOCTPOEHHEBIE
IIOBEPXHOCTH IIOYTHU Hen30exXKHO IIepeceKarnTCsd.

Manvine apudMeTHKa IO TAaKOM Mayke HAéT OTpHUIlaTEILHEIE MOIIHOCTH M OOBLEMEI, a Ha pa3pes3e
9TO BUOHO BBEIBEPHYTBIMHU ITOJIOCAMHU. I/IHCTpYMeHT OTBe4YaeT Ha BOIIPOC, €CTh JIM TaKHWe MeCTa U rge
UMEHHO.

Y9TO0 cUHTaeTcsa

BBIK/IMHHBaHHE - MOIITHOCTh B IIpefesiax OOomycKa OT HY/Is. DTO Teojorusi, a He medeKT, I03TOMy
CUNTAETCSI OTHOEILHON 30HOM.

OTpPI].IaTeJIbHaH MOIITHOCTDB - KPOBJIA IIJIaCTa HUZXKe €ro IIOOOIIIBEI.

HepexnéCT coceneﬁ - IIOOOIIBA BHIIIEJIEZKaIller0 OIIYCTUJIaCh HU2KEe KPOBJIX HUZKeJIezXKalllero. HpO-
BEPKa OTOeJIbHasA U He CBOOUTCA K npenbmymeﬂ, BeOb KaXXOBIM MJIACT II0 OOMHOYKE MOXKET OBITh
oeJl, a BMeCTe OHHU IMePEKPBIBAIOTCA.

HauMeHbIIHH 3a30p MeXOy COCeOsMH BBITAaETCsS KapToi, a He TOIBKO YUCIoM. YHCII0 TOBOPHT,
CKOJIBKO, KapTa - TOe, ¥ TaM IIePeXJIECT BO3HUKHET IIPHU CIeAYIOIIeM IIepecdeTe IOBEPXHOCTEM.

IIpu3HaK NepeBEéPHYTOr 0 MOPSAAKaA cpabaThIBAET, ECITU MEePEXIIECT 3aHA TOYTH BCIO TIOIIAAb, a
BHYTPH TJIACTOB YHUCTO. ['€07IOTHS TaK HE BHITJISIAUT, HACTOSIINUIM ITePEXJIECT MECTHBIM U COCEICTBYET
C BBIKJIMHUBaHUEM. [10YTH HaBepHSKA IJIACTHI ITOAAHbI CHU3Y BBEDX.

[lonyCK BHIKJIMHUBAHUSA 3aJa€TCs TapaMeTPOM U IO CMBICIIY PaBeH TOYHOCTHU IIOCTPOEHUS ITOBEPX-
HocTel. [Ipu HyJIeBOM [OOIyCKe YMCIIEHHEIH IITyM B 30HE CXOXK[EHUS IIOCHIIeTCS B OIINOKH.

OTKyaa 0epeéTcsi MOPsIIoK IJIaCTOB

IMopsimok 3ayeraHusi CBePXy BHM3 HHCTPYMEHT OEPET U3 JepeBa CJIOEB IIPOEKTAa, a €CJIH MOAaH CIipa-
BOYHUK IIJIACTOB - U3 Hero. [lopsmok BriGopa daiiyioB B quanore He 3HauuT HU4Yero, QGIS ero He
CoxXpaHseT, U MojlaraThCs Ha Hero Henb3sA. OTKyna B34T MOPANOK, lleYaTaeTCs B KypHaJl.

CIpaBOYHUK NPUMEHSIETCS, TOJIBKO €CJIM OMMCHBAET IMOJAHHEIE IJIACTHL. YyXKOW CIPaBOYHUK, HE
COBIIQAAIONINYM HU OOHUM KOJIOM, HTHOPUPYETCS C COOOIIIEHNEM, a He 3aJaéT CIIydalHbIN TOPSAO0K.

YTo0 Ha BBIXOJE

Ha BBIXOME pacTp 30H C KOJaMH - COrJIaCOBaHO, BHIKJIMHUBAHUE, OTPUIlATEIbHAS MOIITHOCTD, IIepe-
XJIECT - U KapTa HaumMeHbIIero 3a30pa A0 COCefHero IylacTa. B XKypHas 10 KaXXJoMy IIJIacTy UOET
OUana3oH MOIIHOCTH U IJIOMIaAW 30H, IIO KaXKAOH Ilape cocepmel - HaUMEHbIINY 3a30p K IJIOIIaab
repexJécrTa.

[Tnomany medaTaioTcs B reKrapax, a He B sideliKaX, BeOb THICA4a g9eeK Ha MeTPOBOM CETKe U Ha
TPUOIATUMETPOBOM Pa3TUYal0TCA B IEBITHCOT Pas3.
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Yero HHCTPYMEHT He pellaeT

OTpuIlaTelbHass MOIIHOCTL OLIBAET [BYX ITPOHUCXOXKOEHWIH, U apu(pMETUKON UX He Pa3IUUYUTh, 3TO
6o orubKa UHTEPIIONAINUY, TH00 OMPOKUILRIBAHUE IJacTa Ha CKiIagke. MHCTPYMEHT oTMedaeT
MecCTa U TedaTaeT YKCcia, HO IIPUTOBOpa He BHIHOCUT. Pa3mnyaioT ux JaHHBIe OypeHus. Eciu KOsl
IO CTBONY UOYT HEe B CTpaTUTpaduueCcKOM MOPSIIKe, 9TO MPU3HAK ONMPOKUILIBAHUS, U CYUTAETCSA OH
IIPSIMO I10 MOomenu OypeHus.

OTnUYUTE Cpe3 OT BHIKIIMHUBaHUSA 0e3 ITOBEPXHOCTH PACTBOPEHHUS Ha BXOMe TOXKe Helb3sd. Y cpesa
MOIITHOCTDL OOPBLIBAETCS HAa 3epKaie, V BRHIKIIMHUBAHUS KPOBJIS C ITOOOIIBOM CXOOSTCS MEXKOy Co0O0MH,
a Ha KapTe 30H 00a ciry4dast BRITJISOSAT OOUHAKOBO.

5.02 IIpumep pa3pe3a (HemMo)

I/IHCTPYMGHT CTpoOHuT y‘-Ie6HBIfI pa3pe3 BEPXHEKAMCKOI'O THUIIa CO BCEMHU CIIy4asaiMH, Padud KOTOPEBIX Cy-
IIeCTBYET OCTaJIbHas I'PYIIIIa. ITome3eH OH TeM, YTO OTBET U3BECTEH 3apaHee, u moboe pacxoxigeHnue
C HUM eCThb ouIInbKa WHCTPYMEHTAQ, a HE JaHHBIX.

YTo B npuMepe

KosoHKa B3siTa U3 CIIPAaBOYHMKA IIJIACTOB LIETMKOM, TPUALATH IIIECTh TeJl CBepxy BHH3. CHavasa
IIOKPOBHEIE OTJIOZKEHU A, MIECTPOLBETHAA U TeppI/IFeHHO-Kap6OHaTHaH TOJIIIY, COJITHO-MeEeprejibHasda
ToJa. [lasnbie cojib C IEePEXOHOM ITaYK0oM, MOKPOBHOM KaMEHHOM COJIbI0, KapHaJlJINTOBOM 30HOU
C MeXOYyIIacTbsIMHU. 3aTEM CHUILBUHUTOBEIE IIJIACTHI, ITIOACTUIAIONIAS COIb, MAaPKUPYIOIIas TTHHA U
HUXKHSS COJIb. MeXOyIIacThbs 30eCh TaKue e Tejla, KaK MJIaCTH.

JIekadasi CKJIaJKa B CepeUHe IINomany. Y e€ 3aMKa BepTUKalbHas CKBaXKMHa IIepecekaeT 0OHO
U TO e TeJI0 TPUKIE], B TOPU30HTAILHOM KpPEBIJIE, B BEepXHEeU Ayre U B HUXKHEHU, a CoceJgHee BCKPHI-
BaeTcs OBaxknbl. Hag TOUKOM B IIJlaHe OKa3bIBAeTCS HECKOIBKO KPOBEJIb, U OTMETKA ITIepecTaéT ObITh
dyHKIIMEN OBYyX KOOpAUHAT. HUKaKas NIOTHOCTL CETH 3TOTO HEe UCIIPABUT.

BBIKIMHHBaHHE CBOOUT MOIIHOCTE OOQHOTO IIJTacTa K HYIIIO CriaXkeHHOMU CTYII€EHBIO MEeXYy OByM:
I'PDaHUIIaMU. FpaHI/I]_[BI BBHIOAIOTCA JIMHUAMU - TEM CaMbIM BXOOO0M, KOTOprﬁ HY2KEH [OJId IIOCTPOEeHUudA
TPpeHOga MOITHOCTH.

CoJISTHOM KYyHOJI CO CPe3aHHOH BEpPXYIIKOM CTOHUT B CTOPOHE OT CKJIagKu. Kymoyi mogHuMaeT
COJIb LIEJINKOM, @ II0BEPXHOCTh PACTBOPEHUS CPe3aeT MOOHSATOE CBEPXY, ¥ Cpe3aeTCs He OTHO TEJIO,
a BCSI KOJIOHKA BHHU3 [I0 YPOBHSI PACTBOPEHUS. 3€PKajio 3TO KPOBJISI HE HA3HAUYEHHOTO TeJIa, a TOro,
KOTOPOE YyIIesIesio, - B CTOPOHE OT KYIIOJIa IepexofHasi mavyka, Hafl CBOLOM IIOKPOBHAS COJIb.

COHHHO-MepFeHBHaH TOJIIlIa JIeTJIa Ha CPE3aHHYIO COJIb ¥ 3aIlOJIHAET BCE IO ITOOOIIBEI TEPPUTEeHHO-
Kap6OHaTHOfI, IIO3TOMY HA KYIIOJIOM OHA TOHKAf, a B CTOPOHE IIOJIHAA.

I'puasbl B 30HE CKJIAJKH HeBePHbI HAPOYIHO

I[ToBEPXHOCTH CTPOSITCS II0 IIEPBOMY CBEPXY BCKPBITHIO, TO €CTh POBHO TaK, KaK ux coOpai Ohl 4eno-
BEK, pPa300paBIINi 3aMepHl U3 CKBAaXKWH M HE 3aMETHUBIIHNN ONPOKUABBAHMUS. B 30HE CKIIaJKU OHU
HeOeMCTBUTENLHEI 110 ITIOCTPOEHHI0, X 3TO CAeIaHO HaMepeHHO, Bedb 5.01 Ha Takux rpumax o0s3a-
Ha IT0Ka3aTh IEPEeXJIECT U OTPUIlaTEIbHEIE MOIITHOCTH. KOHTYP 30HBI BEIHAETCS OTOEIbHBIM CJIOEM,
4yTOOBI HE TPUHUMATh €€ 3a OMUOKYy HHCTPYMEHTA.

Y9TO0 Ha BBIXOJE

HOBerHOCTH MMAIMIYTCA B IIAIIKy IIO q)afmy Ha KOHTAKT U I'PDY34TCsA B I'DYIIITY B IIOPAOKE KOJIOHKH.
TpI/II[HaT]) CeéMb OTHEJIBHBEIX CTPOK B OHAJIOT€ OTKPBIBATH OBITIO GBI He4YeM, IIO3TOMY B IIapaMeTpax
CTOHUT OOHa IIaIllKa.

KpomMe mnmoBepxHOCTEH BEIIAETCS BCE, YTO HYXKHO /i PabOTH C HaYyKoN. DTO 3ePKaJjio PaCTBOPEHU S
¥ KapTa BHIXOfa IO 3epKasio, MOIIHOCTh BOJO3AaIIUTHOM TOJIIIM OT KPOBJIHU IjIacTa B g0 3epkaina,
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YCThA X1 UHTEPBAJIBEI MOOETIN 6ypeHI/IH C HOMEPOM BCKPBITHSA B II0JIE entry. Hamnbiie UOYT I'PAHUIIEI BBI-
KIIMHUBAHUA JTMHUAMUA, KOHTYD 30HEI CKJIaAKH U CIIPDABOYHHK IIJIaCTOB C KOOaMH, ITOPAOKOM, BUOOM
TeJla 1 IIBETOM.

Bcé meTepMHUHHUPOBAHO, ONHU U TE XKe IIapaMeTpHl JaloT OOUH ¥ TOT XKe pa3pes.

Kak 3TuM 0/JI530BaThCs

IMocTpotiTe mpuMep, momaiiTe ero mosepxHocTu B 5.01 u ybeguTech, 4TO MEPEXIECT HAXOOUTCS B
30HE CKJIaK¥, a BEIKJIMHMBAHME TaM, TOe 3aJaHbl TPaHULIbL. 3aTEM IIPOBEAUTE JIMHUIO pa3pe3a 4yepes
CBOJ KyIiona nHCcTpyMeHTOM 4.01, momaB CIpaBOYHUK m1acToB. [10moCk 0OpHEIBAlOTCS Ha 3€pKaile,
HaJl CBOOOM BEPXHET0 Tejla HET BOBCE, a CJIefyolilee 000pBaHO. DTO U €CTh KapTUHA, KOTOPYIO HaéT
9PO3UOHHKBIM KOHTAKT, U IO Hel yOOOHO IPOBEPSTh, KakK BemyT ce0s pa3pe3kl Ha HaCTOSAIUX AaHHbIX.

5.03 Coopka madyku oT penabeda

KomoHKa cTpouTCs CBepXy BHU3, TEJIO 3a TEJIOM I10 CITPABOYHUKY. [IJIs KaXKa0T0 Tejla MHTEePIIOIUPY-
eTCsI MOIITHOCTh TI0 CKBazKWHAaM, IIOMOIIIBA T0JTyYaeTCs BEIYMTAHUEM MOIITHOCTH U3 BHIIIEIeXallei
TTOBEPXHOCTH, ¥ OHA XK€ CIyKUT BEPXOM [IJIST CJIEQYIOIETO.

IMouemy 3TO HagEKHO

Ecnu momiHOCTH HeOTpPHUllaTeJIbHEI, IIOBEPXHOCTHU HE MOTI'YT IIepeCeYbCsd, OHU IIOJIYy4alOTCs BEIYHTA-
HHEeM OO0Ha U3 )IperI;I. HerOTI/IBOpe‘-II/IBOCTB BEIXOOUT I10 IIOCTPOEHHUIO, a HE HpOBepKOfI IIociie.

YeM 3a 3TO IUIATAT

OmubKa KaXIOM MOIIHOCTHU CKJIAJLIBAETCS C IIpegelgymrMy, U K HU2KHUM TeJlaM HaKOIIJIEHHOE OT-
KJIOHEHHE CIIOCOOHO IIPEBBICUTH CaMy MOIITHOCTS. CxeMa rogouTCs OJIs Hel"J'IY6OKI/IX IIa4YeK U HUHXKEe-
HEepPHEBIX 3aJa4, rge BerHI/Iﬁ KOHTAaKT U €CThb JHEeBHas IIOBEPXHOCTE.

7151 TTy0OKUX TIAYeK IMOoaiTe ONOPHOM IIPOCIIEXKEHHBIN KOHTAKT U YKaXXUTE, Ybel KPOBJIEH OH CITy-
xuT. Torga c6opka UAET OT HETO B 00€e CTOPOHBI, BHU3 BEIYUTAHUEM U BBePX MpubaBiIeHNeM, U Ommb-
Ka JeJIUTCA IIOII0JIaM.

YTO0 CUMTAEeTCS MOIMIHOCTHIO

MoutHoCTh 6epéTC5{ II0 CTBOJIY U IIPUBOOUTCSA K BEPTHUKAJIU I10 YI'JIy IIaJ€eHN . Y HaKJIOHHOI CKBaXM-
HBI BCKPBITasd MOIITHOCTB OoJIbIIIe WCTUHHOH, U oe3 IIOIIPAaBKH CyMMapHAad MOIIIHOCTE ITIAYKHX 3aBHIIIIA-
eTCs. YTONl YnuTaeTCs U3 Mo Y YCTh4, 0e3 Hero CTBOJI CUUTAETCS BEPTUKAJIBHBEIM.

OTcyTCcTBUE Tejla B CKBajXKUHE 9TO HOJIb, @ He IIPOIIyCK. MeXOy TaKo! CKBaXXMHOU U COCemHel MOII-
HOCTb YXOOUT B HOJIb, Y T€JIO BHIKJIMHUBAETCS caMo, 0e3 OTHEeJIbHOTO MeXaHU3Ma.

JIMHUHM KOHTaKTa

TaM, Tme Telo BLHIXOOUT Ha MOBEPXHOCTh, MOIITHOCTEL BCETO BHIIIEIEKAIlero paBHa HYJIIO II0 OHpee-
JIEHWIO TPAHUITL], ¥ 9TO 3HAaYEeHHe U3BECTHO, a He OIeHEeHO. Y3JIbl TUHUU IIPOPEeKUBAIOTCS C IIIaroM
MOPsifKa SYEHKH, IOTOMY 4YTO T'yCTOTa OIU(GPOBKHU HE MOJIZKHA IPEeBpallaThCs B BEC.

5.04 KoppeKuusi Ma4KH [0 CTAaTHCTHKE MOIIHOCTeH

[TpaBUT yHacIeOOBaHHYIO MA4YKy, KOTOPYIO HUKTO HE CTAHET mepecobupaTh 3aHOBO. [lo 3amMepam
CUMTAETCS CTAaTUCTHUKA MOIIHOCTH KaXX0T0 Tejla U OEPETCS MOBEPUTEJIbHEIM HHTEPBAI. MOIUIHOCTH
Ha TpHUe CPe3aloTCs IO ero TPaHuIlaM, BCE BHIIIEIIee 3a HUX 3aMEHSIEeTCSI CaMOM I'PDaHULIEH, U U3
KCITPaBJIEHHBIX MOIITHOCTEMH ITaYykKa COOMpaeTCsi 3aHOBO.
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KonmuecTBo ss49eek IIPX 3TOM HE€ MEHsAETCHA, B OTIInN4YHEe OT BLIﬁpaCbIBaHI/IH, - MECTO OCTaéTCs, U3Me-
HeHa TOJIBKO Beln4YMnHa. B cTaTUCTUKE aneM Ha3bIBA€TCs BUH30PHUPOBaHUEM.

Cpesanue oTmesnseT apTedakT UHTEPIIONSAIUN OT Te0IoTHH. MOIITHOCTh BHE MHTEpBaja Ha BHOEP-
JKaHHOM TeJie TTIOUTH HaBePHSIKa eCTh pa3roH METOMla MeXKIOy CKBaXMHaMH, a He HaCTOsIIee YTOJIIIIe-
Hue. Tam, roe Teno 3aKOHOMEPHO MEHSIET MOIIIHOCTh, MHTEPBAJ IIUPOK, U TIPAaBKa He cpabaThIBaeT.

CraTucTtuka 6epETCs U3 3aMepPOoB, €CJIH OHU ITOaHbl. be3 HUX MHTepBal CYUTAETCS II0 CAaMOMY I'PH-
oy, U 9To ciabee, Bedb TPUJ YKE COMEPKUT apTedakT, KOTOPLIM MBI uilleM. MHCTPYMEHT 00 3TOM
IpeaymnpexmaerT.

5.05 Maunudect mogenu

3amuchIiBaeT, KaKyl0 POJIb UTPaeT KaXKablM CJIOM ITPOEKTa, - OIOPHAs MOBEPXHOCTh, KOHTAKT Tela,
3epKa’so, YCThs, MHTEPBAIbl, 3aMePHl OCH, CIIPAaBOYHUK, Ha3eMHEIe HaOII0qe s, CTBOP, pa3pes.

ITocne cH6opku MPOEKT MIpeBpallaeTcss B Habop pacTpoB u Tabmuil 6e3 SABHOM CTPYKTYpPHL. UYTO U3
9TOTO 4YTO, 3HAET IT0JIb30BaTEJIb, HO 3TU CBEJIEHUS He IIepenaloTcsi BMECTe C ITPoeKToM. MaHudecT
KUBET B II0JIh30BaTEILCKUX CBOMCTBax mpoekTa QGIS - mrraTHOe MecTO, KOTOPOe COXPaHsIeTCS B
(datine mpoeKTa U IePeHOCUTCSA BMECTE C HUM.

ITpaBusno Takoe. UHCTPYMEHTH YUTAIOT MaHudecT, HO He TPeOyIOT ero. ECTh poiu - BXOOH HAXOMST-
cst camMu. HeT ponel, MOTOMY 4TO IIPOEKT YYy>KOM UM YHACJIeNOBaHHBIM, - BCE paboTaeT 10 IBHOMY
BEIOOPY. MaHudecT cokpalaeT IyTh, @ He CTAHOBUTCS YCJIOBUEM PAOOTHI.

Ponu yrageiBaloOTCs IO UMEHaM CJIOEB M BHIHAIOTCS TaOIUIled Ha MMPOBEPKY, ITIOTOMY UYTO UMS HUUE-
T'O Hée r'apaHTUpPYeT. qy}KHe PpoOJin, 3aluCaHHbIe IPYTUMU MOOYJIAMHU, COXPaHAKTCSA, BEOb MaHI/I(l)eCT
o0IIui, ¥ yoajieHne He3HaKOMOI'0 HapyIIuiIo Obl paboTy COCEOHUX MOIYIEH.

IToBepxHOCTH, coenanHble cOopkol mauyku (5.03), pacmo3HaroTcs 6e3 moramok. COOpKa BHIK/IAObIBa-
€T ITIOBePXHOCTH (aiilaMM U IPU 3allMCHU IIoMevaeT KaXXOhi (aiii ero poiso. MeTKa eieT BMecTe
¢ ¢anom.

Crno# MOXKHO IlepeMMeHOBaTh, IIePEHECTH B APYroM MPOEKT UM OTAATh COCENY - POJIb OCTAHETCS
pu HEM. PaHbIlle TaKue TOBEPXHOCTH Ha3kBamuch «01 KOII» u HU MOJ OOHY MTOACKA3Ky II0 UMEHU
He MOAXOMOUIIN, TO €CTh COGCTBEHHbIE BEIXOABI MOMYJISI OCTABaIUCh HEPAa3MEeYEeHHBIMU,

Ucrounuku ponu 6epyTcs IO CTAPIIMHCTBY - CHadaja MaHUMeCT IIPOEKTa, 3aTeEM MeTKa B (daiine,
3aTeM Jorajka 1o MMeHHU. PellleHne YeloBeKa, 3allMCaHHOE B MaHUPECT, He OTMeHseTCSA HU (aiiioMm,
HY OOTaJKOou.

5.06 Cxj1ag4aTOCTh MOBEPXHOCTHU

CuunTaeT, HAaCKOJIPKO MOBEPXHOCTh CMSITA, IT0 Pa3bPOCy OTMETOK BOKPYT MECTHOTO HaK/IOHA.

Cknam4yaToCTh MEPHUTCS M0 ITOBEPXHOCTHU, @ HE 10 MOIITHOCTH, Beb MUJIMHAPUYECKas CKJIagKa C Io-
CTOSSHHOM MCTUHHOU MOIIHOCTHIO CYIIECTBYET U I10 MOIIIHOCTA HEBUOMMA BOBCE.

IIpssmasi gucmepcusi OTMETOK He roguTcsi. Ha obmem HakjOHe OHA BeJiMKa BCIOAY, ¥ CIIOKOMHBIN
CKJIOH II0JIy4YaeT Ty Ke OIIeHKY, YTO CMsTas 30Ha. I103TOMy B KaXX[IOM OKHE IIOATOHSIETCS IIJIOCKOCTh
¥ cuuTaeTcs pa3bpoc 0CTaTKOB BOKPYT He€E, TOrZla HaKJIOH yXOOUT, @ U3BUJIKCTOCTb OCTaeTcs. TpeHy
MMEHHO JTUHENHBIN, KBapaTUYHLIN BoOpas Ob B cebs 4acTh caMOM CKJIam4aTOCTH.

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

OcCTaTOK MOBEPXHOCTH BBIIAETCS OTHEIILHO U TOIUTCS BXOIOM Jisi (ppakTanbHOM Pa3MepHOCTH, BeOb
Ha JeTPEeHOUPOBAHHOMN ITOBEPXHOCTH HAKJIOH BApUOTPaMMHbI OIIMCHIBAET U3BUIUCTOCTD, a He obIee
nageHue CJos.
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MoiHOoCTh U3 6a3bl 0CTAETCS BTOPBIM, HE3aBUCHUMBIM ITPU3HAKOM CKiaguyaTocTH. OHa BCKpBITAs, a
He UCTUHHAS, W Ha KPBIJIe PacTET TeM CHUJIbHEee, 4eM Kpyde 3ajieraHue. [[Ba pa3HBIX U3MEPEHHUs,
CXOMSIIUXCS B OMHOM MeCTe, HagéXXHee OQHOTO.

I'mapoiorusi pexk

I'pymma oTBe4YaeT Ha BOIIPOC, KOTOPHIM OO0CHOBHIBAIOT 3aTOIlIeHue. [0 KaKoi OTMETKH IOJIHUMET-
CsI BOJa ITpU 3aJaHHOM PacXoje M KaKOM pacxof IIPOXOOWT HPH 3aJaHHOM oTMeTKe. CBA3b MEXKIY
pacxomoM ¥ OTMETKOM CTPOUTCS II0 CTBOPY M HA3bIBAETCSI KPUBOM PACXOIOB.

3ajaya mpuUIlia U3 NpakTUKU. [MOPOIOTHY CTPOAT TaKKWe KPUBBIE B IIporpaMMax C PYYHBIM BBOAOM,
TIe maphl PaCCTOSTHUE-OTMETKA BBOOATCS TaOIUIlE! IO KaXXKOOMYy CTBODPY, a KO3GhDULIMEHTH U YKIIO-
HBI 3aal0TCS BPYYHYIO. MeXIOy TeM BCE IlepeuuciieHHOoe - faHHble, KoTophle B I'MIC yxke ecTh. Pac-
CTOsIHHSA 3aJIOZKEHBI B TeOMETPHUU CTBOPA, OTMETKH B ITPOMeEpPaXx, YKIIOH MeXy CTBOPAMU CHUTAETCA
U3 KUJIoMeTpaxa.

BeTka camocCTOsITEIbHA U C T€0JIOTUUECKOM MOMIeNbI0 He ITepecekaeTcs, 00IIero y HUX TOJIBKO ala-
pat npoduner.

6. I'mapojorus pexk

6.01 CTBOpPBI U KPUBHBIE PACX0I0B

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

Kaxk cuuraercs

ITpoduns 6GepéTcs Mo BepIIuHAM CTBOPAa, OTMETKa M3 Z BepIIWHLEL. IIpoMepeHHas OTMETKa TOYHee
060 Mopenu pebeda, IO3TOMY UCTOYHUKOM CITY2KUT caMa I'eOMeTPHs CTBOPA, a He cpe3 LIMP.

ITpoduns menuTcs Ha JIEBHIHM Oeper, pyciio u npaBeiii 6eper. CuuTaTh pa3menbHo 0013aTeNbHO, BEOb
IIIePOXOBATOCTh ITOHMMEI M PyCJla Pa3/IndaeTCs B pa3kbl, ¥ eIUHBINA CUET 3aHUXKAET PYCIIOBYIO COCTaB-
nsronIyio. Ha KaxOooM y4JacTKe CUMTAIOTCS IIOIadgb KHUBOIO CeYEeHHUs, IIHMPUHA II0 3epKay, CMO-
YeHHBIN IepUMEeTP U TUapaBIndeCcKU paguyc, 3aTeM pacxop no popmyne Maruuura. CyMMapHBIT
pacxop eCTb CyMMa Y4aCTKOBBIX.

CMOYeHHHIH IIepuMeTp 6€péTC$I I10 TBép,'E[I:IM I'PaHUIlaM, TO €CTh II0 OJHY M OTKOCaM, be3 BEPTHUKAJIb-
HBIX 'PAHHUII Y9AaCTKOB. MeToOuKku 3mech pacxogaTcCsa, U IIPUHATO HpOCTGfII.HGG U3 COTTIAlIEHUMN.

YuyacTku

3amaéTcst OgHUM M3 OBYX CII0c000B. JInG0 CTBOP MPUXOOUT OOHOM JIMHUEH, a TPAHUILI CTOSIT B TIOJIAX
paccTosTHUSAMH 10 Ipoduiio. JInbo TpeMs TUHUSAMHU C IIOJIEM POJIX ¥ OOIIMM MMEHeM, U TOTha pas-
OMBKAa XKUBET B TEOMETPHUH, KaK T'MAPOJIOTH U PUCYIOT Tpoduiiu. BTopoi cmocob mpennoYTUTe IbHEE,
paccTosHUS BPY4YHYIO HE HY>KHHEL.

IITepox0BaTOCTH H YK/IIOH

BepyTcst u3 moneyd cTBOpa, a He U3 MTapaMeTPOB UHCTPyMeHTa. [IpuunHa He B yno6cTBe. CTBOPOB
MHOTO, V KaXKJIOTO CBOM 3HA4YEHMs, U IIapaMeTpaMM 3TO He BHIPA3UTh, a KalIuOpPOBKa IIPU IOJIAX
CBOIUTCA K IpaBKe Tabnuilsl. [lapaMeTprl cliyKaT yMO/T4YaHUEM [Ji CTBOPOB 6e3 Mojiel, IPUHSTEIE
3HaQUEeHUA IIeYaTaloTCs B XKypHaI.

VKIIOH yMeeT CUYUTATHLCS MO MemoYKe CTBOPOB. Eciiu 3amalbl KMJIOMETPAaX U OTMETKH MHA, YKIIOH
KaXXgoro 6epETcs K COCETHEeMY 10 PAa3HOCTH OTMETOK ¥ PACCTOSHUIO BAOITL PeKU. B cylllecTByOIIEH
IIPaAKTHKE ero IIPOIKCHBAIOT OTHOCUTEILHO IPEeIBIAYIINero CTBOpa BPYYHYIO, 3eCh Ta Ke BeJTuYnHa
BBIXOIOMT M3 aTPUOYTOB caMa.
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ITonsi m emquHUNLI  CTBOPHL Ha BXOIeE:

rnoiue 4TO eOUHUIIEL

sec UM CTBOPAQ, II0 HEMY TEKCT
TPYIIUPYIOTCS TUHUU

km KHUJIOMEeTpaX OT YCThAI KM

role pOJIb IMHUM IIPU ITIofJade TPEMS TEKCT: JIEBBHIN, PYCJIO, IPaBhIi
JIMHUSMU

div_1, div_r TPaAHUIIE YYaCTKOB, M

PACCTOSIHUS 10 TPODUITIO OT
Hayvajla TUHUU

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

Tabmuiia mpoMepoB Ha Bxome 6.03 HecEéT mons sec, dist, elev 1 km. IToje dist 9TO pacCTOSHUE II0
CTBOPY B METpPaAX, elev aOCOJIIOTHASI OTMETKA B MeTpax. PacuéTHbie moius IIePEeHOCATCdA, €CJIh OHHU
€CTb.

Tabmuita pacxomoB 00ecIIedYeHHOCTH HECET prob B MPOIEHTaX U q B KyboMeTpax B ceKyHOy. Tabmuia
HabOII0maeMBIX YPOBHEH HECET level B MeTpax U label TEKCTOM.

KpuBast Ha BBIXOZIEe HECET level M, area M?, width M, perim M, radius M, v M/C, g M3/C, n 6e3pa3MepHYyI0 U
slope M/M.

YepTEK CTBOPOB HECET ITONS sec, km, kind (YJaCTh 4epTexa), part, row, text ¥ value. JIMHMSA y4acTKa B
HEM HECET eIllé XapaKTepPUCTUKHN Ha OTMeTKe IIoBaa:

* level, width, area, perim, radius, v, q, n ¥ slope B T€X K€ €OUHUIIAX, YTO Yy KpI/IBOfI;
* depth avg - CpenHssA rTyOMHA B MeTpax;

* g pct - IOJIT OT CYMMapHOTO pacxofa B IPOILleHTax;

®* part_no - HOMEDp y4YacCTKa;

® soil U cover - T'PYHT U IIOKPBITHE, IIPUXOOAT IIYCTBIMUA U 3AIIOJIHAKTCSA BPYYHYIO.

OTMeTKH 3eMJIn OTOEeJIbHBIM CJIOEM HE BBIXOOAT. OTMeTKa JIeXKUT B Z BEPIINH HpO(I)I/IJ'[H, U IIOOIINUCHU
0epyTCsi CTUIEM U3 T€OMETPUH.

YpoBHU 0 CTBOpaM Ha KapTe HeCyT sec, level M, g M3/C, prob ITPOIIEHTHI, label TTOATIMCH U kind (BUL,
VPOBHSI, prob PAaCUYETHEIM, obs HaGTIOaeMBbIi).

B Kakux egUHHIIAX YKJIOH Oe3pa3MepeH, 3TO OTHOIIeHHe IMaJeHus K OIHHe, MeTp Ha MeTp. B
[IOJIAX ¥ IlapaMeTpax OH 3afmaeTcsa uMeHHO Tak, 0.0004, a He B IpoMUIe.

[ITepoxoBaToCTh 3afmaeTcs Koapdunuentom Mauuunra, 0.030 gnsa uucrtoro pycna, 0.070 gnis 3apoc-
mieit moiMel. CTporo roeops, KoadpdbunumeHT He 6e3pa3MepeH, Pa3MepPHOCTh NpsAYeTcsa B popmyie,
o3ToMy (hopMyJia MeTpUIecKas.

Pacxox[ BBIXOOUT B Ky6OMeTan B CEKyHY IIPHU IIJIOIIaaX B KBAaPATHBIX METPAX U PaJuyCce B MeTpaxX.
s pyToB hopmyna nmorpedoBasia GBI CBOETO MHOKUTEIIS.

ITons ¢ oxXumaeMBIMU MMeHaMH - sec, km, div 1, div r, n_left, n channel, n right, slope - nogxsaTsI-
BaloTCca 6e3 yJacTus II0JIb30BaTesIs, TogXBadeHHbIe ITevaTaloTCs B XKypHail. fBHBIN BHIOOD Bcerna
CTapllle HalugeHHOTrO.

YpoBHH

Pacxomsr o6ecrieueHHOCTH - 1, 5, 10 IIPOIEHTOB - MOma0TCsI TabIuIel map 00ecneYeHHOCTh-Pacxo.
CuunTaTh UX U3 PIOOB HAOITIOJEHUN MHCTPYMEHT He OepPETCs, 9TO THAPOJIOTUYECKas CTaTUCTHUKA. 10
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KPHUBOM KaXKIOMYy pPacXOny HaXOOUTCS OTMETKAa, U YPOBHU BHIXOOSAT NUHUSMHU B YEPTEKHBIX KOOP-
OuWHaTaxX C TOTOBBIMM IOOmnucsaMu Buaa YBB1%, Kak uxX m HaHOCAT Ha THAPOCTBOpe. Pacxopn BEIIIIE
KPHBOU IAET NpenynpexkaeHre, a He 3KCTPaIOJIAILINIO.

Ha6mniomaeMble YPOBHHU IIOAIOTCS CBOEM Tabuiieil, 0OTMETKOMN U MOANKCHIO. DTO 3aMep, a He pacuer,
Ha KPUBYIO OH He ONUPAEeTCd M JIOXKUTCSA PAOOM C pacuyéTHBIMHU, Bupma YB 472.90 X/2021. B cnoe
YPOBHEM Ha KapTe TaKHe CTPOKHU IToMedeHH kind=obs, pacuérurie kind=prob. B yepTezxke cTBOpOB
uM CcooTBeTCTBYIOT kind=level obs u kind=level, 1 110 3TOMy I10JI}0 UM 3aa€TCS PAa3HBLINA CTUJIb.

YepTEéK CTBOPOB OIHUM CJI0EM

Bech 4epTEéXR r'UOPOCTBOPA BEIXOOUT OOHUM CJIOEM. DTO HPOdHUIb 10 yYaCTKaM, JTUHUM YPOBHEU U
BEPTUKAJIbHA IIKaJla OTMETOK, a II0ABAJl pPUCYyeT CTHUJIb I10 II0JIAM JIUHUN Y4aCTKOB. Yactu pasnuyda-
1otcs monem kind, u odhopmMmiieHnre BelllaeTCs CTUIEM Ha Hero, II03TOMY JIMCT COOMpaeTcs OOuH pas,
a Jasnblle MEeHSITCS TOIBKO OJaHHBIE.

OTMeTKa 3eMJIM JIEXKUT B Z BePUINH NPOoDUIIs, IO3TOMY OTHENIbHBIN TOUEYHHIHN CII0M pafy IOoAIucen
He HyXKeH. BepTukanbHOe IIpeyBendeHne 3agaéTcs napamMerpom OTHOIIEHHEe MacIITaboB, Bep-
THKaJIb K TOPHU30HTAJIH, 10 YMOJTYaHUIO IeCATh, KaK Ha TUAPOCTBOPaxX U YepPTAT. HepTEXK CTPOUTCSA
B COOCTBEHHOM MHXKEHEPHO! CUCTEME KOOPOUHAT, K MECTHOCTH OH He ITPUBSI3aH.

ITogBan yeprexka

ITomBain He coOUpPaeTCs U3 OTHENbHEX TueeK. XapaKTePUCTUKU YYacTKa Ha OTMETKe II0[BaJjla BUCST
B aTpubyTax caMoii TMHHUU yIacTKa. DTO IMIHPHHA, CPeIHsISA TTyOuHa, IJI0IIadb CeYeHUST, CMOYEeHHEIH
IIepuMeTp, TUAPABINYECKUNH PaguyC, YKIOH, KO3(G(HUIMEHT MIepOoX0BaTOCTH, CKOPOCTh, Pacxomd
OOJIst OT CyMMapHOro. CTPOKH TOMIBaja PUCYIOTCS CTHUJIEM II0 3THUM IOJISIM, II09TOMY IIpaBKa MaHHBIX
He TpebyeT nepecOGOpPKYU IUCTa.

OTtmMmeTKa 3afaéTcs nmapaMmerpoM OTMeTKa Jj1s1 MoABaIa 4yeprexka. be3 Heé 6epETcsa HauBHICIIUHI
M3 PACUYETHHIX YPOBHEM, BeIb ITOABAJI CYMTAIOT HA BHICOKOM Bofe. IIpuHsATas OTMETKA ITevYaTaeTCs B
KypHal.

OTMEeTKY 3eMJIM TIOONUCHBAIOTCS CTHUJIEM 110 Z BepIIuH mpoduisa. JIuct cobupaeTcss me4aTHON KOM-
TTOHOBKOM, MHCTPYMEHT OTHAET JaHHBIE, a ohopMJIeHHNe XKUBET B ITabJIOHE.

Y10 BaxKHO 3HATh 0 MeToae

®opmysia MaHHMHTA OMIKMCLIBAET YCTAHOBUBIIIEECS PAaBHOMEPHOe IBuKeHne. KpuBas 10 Hel 9TO T'H-
paBIuuYecKas XapaKTepUCTHKa CTBOPA, a He PacuéET BOJIHEI IIOIYCKa, ¥ MHCTPYMEHT OOJILIIIEro He
obelraer.

VKIJIOH BXOOMT B PacXofl IO KOPHEM, II03TOMY OIIHOKa B HEM CKa3bIBAaeTCsS MPsiMo. Ha paBHUHHEBIX
peKax OH MaJ, ¥ 3Ha4YeHue BCerfla mevaTaeTCs B XKypPHaJ, YTOOH IPUHATOE OLIJIO BUTHO.

Y10 Ha BBIXOJE

Tabmuila KPpUBOM IO y9acTKaM M CyYMMapHO C IUIOIIAAbIO, IIIMPUHOM, IEPUMETPOM, PaguyCcoM, CKO-
POCTBIO ¥ PACcXOAoOM Ha KaXAod oTMeTKe. YepTE:K CTBOPOB OTHHM CJIOEM B YEPTEXHBIX KOOP-
OVHaTax ¥ YPOBHH IO CTBOpPaM Ha Kapre (mist 6.02) B KoopauHaTax KapTh. I'paduk KpuBOH
pacxonoB (Y4epTexK) BKIIIOYAETCS OTHEIBHO.

HTML-oTuéT menaeTcs IO KaXaoMy CTBOPY. B HEM mpoduns ¢ HaHECEHHBIMU YPOBHSIMU U I'PaHU-
IaM¥ Y49aCTKOB, rpaduK 3aBUCUMOCTH PacxXofa OT OTMETKHU C JIMHUSAMM 00ecredyeHHOCTH, TabiIuma
ypoBHEM u Tabnulla KPpUBOM. PUCYHKM BCTPOEHHI B CAaMy CTPAHUITy, IO3TOMY OTYET OCTAETCS OOHUM
daiiroM, KOTOPEIM MOXKHO IIepecyaTh.
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I'paduK KPpHUBOH PacxXoaoB

KpuBast 0THa€TCst BEKTOPHBIM YEePTEZKOM - JIMHUS, OCH, IITKAJIbI C 3aCeYKaMU U IMMOONUCSIMU, TYHKTUP-
HBbIE 3aCEeYKH YPOBHel o6ecnedyeHHOCTH. TOT caMblil rpaduK, KOTOPBIM BCTABJISIOT B OTYET, TOIBKO
ero MOXXHO IMPAaBUTh KaK OOLIYHEIN CJIOH.

YTo OTKIIaAbIBAeTCs II0 TOPU3OHTAIM, BEHIOMpPAETCS mapaMeTpoM - pacxon Q, mioIilamb XKHUBOTO Ce-
yenusi W UM cpedHsisi CKOPOoCTh V. CKOPOCTh HYKHa TaM, I'Ie KPUBYIO YUTAIOT HE Pagu pacxomda, a
pamu pasMbIBa, IOTOMY YTO OOIIYCTHMAasi Hepa3MbIBAIOIasi CKOPOCTh IPYHTa CPAaBHUBAETCS IIPSIMO
1o rpadukKy.

I'paduk UOET OTHENBLHBIM CJIOEM U B COOCTBEHHEIX OCSIX, 10 TOPHU30HTAJIM BHIOpaHHAast BEJIMYMHA, 10
BepTHUKaJiu oTMeTKa. CoBMeIlaTh ero ¢ mpoduiaeM CTBOpa B OHOM CJIOE HEJIL35 - METPHL PACCTOSHUS
1 KyOOMeTpHl B CEeKyHIy HEeCOIIOCTaBUMEI, 00Iero Maciraba y HUX He cymlecTtByeT. Ha nuct oba
KJIamyTCS MaKeTOM.

IITar mKkanel OTMETOK CTABUTCSH B MeTP AJIST HOPMATUBHOT'O YepTesKa, IIar IIKaJlbl Pacxoma HOJIb
O3HaYaeT OKPYTJIbIe YHCJIa 110 pa3Maxy. CTBOPH PaCKJIagbIBAIOTCS B PSIfI, KaXKALIM B CBOEM OJI0KE.

YpoBHU 00ecreueHHOCTH IPUXOMOST PacXodoM, a OTMEeTKa [JIs 3acedku OepeTcss 00paTHHIM XOO0M
10 TOM XK€ KPUBOH, IT03TOMY 3aceydkKa JIOKUTCS Ha He€ TOYHO, a He PSIOOM. YPOBEHDb BHE Mama3oHa
KPHUBOH IIPOITYCKAETCsI.

ITone kind B aTpubyTax pa3nudyaeT 4aCTH YepTexka - curve, axis, tick, mark, label. ITo Hemy HacTpa-
uBaeTcsa opopMIIEeHHE.

6.02 ITo/IMIrOH 3aTOoIVICHUSA

PexkeT MOBEPXHOCTh OTMETKOM BOMHI W BRIHAET KOHTYP 3aTOIIEHUS M PacTp TIyOUHHI.

OTMeTKy 3afaloT OpsIMO UK yeped pacxop. [Ipu 3amaHum pacxonoM oHa 6epeTcsi 06paTHHEIM XOIOM
Mo KpuBoO# oT 6.01, 1 3TO TO caMoe ABUKEHUE, KOTOPOE Ha PYYHHIX MMOCTPOEHUSTX PUCYIOT KPAaCHOM
cTpenkoii. KpuBast momaércst Tabnuiei, pacxo YMCJIOM, IPUHSATAass OTMETKA ITeYaTaeTCs B KypHall.

UnactpymeHT otaenéH ot 6.01 HaMepeHHO. Y Hero Opyroi BXOX ¥ OPYToM HOTPeOUTEeNb, ¥ BEIIOIHITh
BeCh PacY€T KPHUBOM pafy OOHOTO IIOJIUTOHA He3adyeM.

YpoBeHb BOO/Ib PEKH HE MOCTOSIHEH

BBepx 110 TeYEHHUIO OH BHIIIE, U CPe3 BCeU IJIOManu OGHOM OTMETKOM 3aJIMBaeT AOJIMHY TaM, TOe OHO
HUKe 9TOU OTMETKH, XOTS BoAa TyZa He moxonuT. [103ToMy ypoBHU IOJAOTCSA IO CTBOPaM, U3 HUX
MMOOHUMAaETCS ITOBEPXHOCTH BOJEI, U TTyOMHa CUMTAETCS OT HEE.

EcTh mBa myTu. [OTOBBIE YPOBHH JTMHUSIMU - O€PETCSA BHIXOI YPOBHH MO CTBOpPAM Ha KapTe Hu3
6.01. Mnu xxenaeMbl¥ pacxop II0 y2Ke IIOCYUTaHHOM KPUBOM, U TOTHa IIONAIOTCSA CTBOPHL Ha KaprTe,
T&6J’II/I]_[a KpI/IBOfI ¥ YUCJIO, a II0O KaXKOOMYy CTBOPY OTMETKa HaXOOUTCHA 06paTHbIM XOO0M.

BTopoii myTh OTBeYaeT Ha YaCTHIM BONPOC O KaTacTpoduueCKOM clieHapuu. KpuBasi OT pacxoma He
3aBUCHUT, OHA XapaKTepUCTUKa CTBOPA, ITI03TOMY /1000 pacxof, a He TOJILKO PaCUETHBIN, PeKeTCS
6e3 nepecuéra 6.01. CTBOP, Y KOTOPOI'0 PAacXo[ BHIIIIEN 3a BEPX KPUBOM, ITPOITyCKAETCS C IpeayIpe-
XKOeHNeM, Beb KpuBas CTPOUTCS [0 Bepxa Npoduiisi, U BLIIIEe HETO OTMETKY B3STh HEOTKyHa. Ecinu
Takue CIleHapuU HyKHEI, IOOHUMUTE BEPXHIOIO OTMETKY B 6.01, U KpuBas MPOJOIXKUTCS C 3a1acoM.

YepTEKHBIN CII0M YPOBHEH /I KapPTH He TOOUTCS, Y HETO 10 TOPHU30HTAIHN PAaCCTOSHUE BOOJb CTBO-
pa, a He KoopauHaTa. MHCTPYMEHT 3TO PAcCHO3HAET U OTKA3LIBaeT C OOBLsICHEHHEeM, KaKOH BBIXO[,
OparTk.

Menkue nsaTHa OTCEKAlOTCA IO Itomanu. Ha paBHUHHOM IOMMe OOMHOYHBIE SUEWKU HUXKEe ypes3a
OaroT Kpall, K pa3jIuBy OTHOIIEHUS HE NMEIOIINH.

CBSI3BHOCTB C PYCJIOM He IIPOBepsieTcs, U 00 3TOM CKa3aHO B XypHale. 3aMKHYThIe ITOHUXKEHHUS B
CTOpPOHE OT PEeKH OCTaHyTCS B KOHTYpe, Ha KapTe 3TO BUIHO.
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6.03 UMmmopT TAaO/IMII CTBOPOB

ITpeBpataeT TabIMily TPOMEPOB B CTBOPHI C OTMETKAMHU B BEPIIMHAX.

CyliecTBylolyie IPOrpaMMEL AepkaT IpoduIb IapaMy PACcCTOsIHME OT Hadajla CTBOpa U abCcomoT-
Hasd OTMETKa, U 3a I'OObl paGOTbI TaKHuX Ta6J'II/II_I HaKallJIuBaeTCsa MHOTIO. BBOJII/IT]: UX 3aHOBO pagu
nepexona B 'MIC He3aueM.

Ecnu cTBOpPH yKe olu(ppPOBaHBEl Ha KapTe, MogalTe uX cjioeM. IIpoMepsl JIATYT BOOJb HACTOSIINX
JIMHUYM, ¥ PACCTOSIHUE II0 CTBOPY CTaHET PAacCTOsSHUEM BOOIb MHHWHK. CTBOP, O/ KOTOPOrO JIMHUH
He HAIJIOCh, CTPOUTCSI CXEMOM C IpeaynpexRaeHrneM, IPOMEePH! AJINHHEE TUHUN TPUXKUMAIOTCS K €€
KOHITy TOX€e C IpedylIpexkIeHueM.

be3 cnos nurui reoMeTpusa CTPOUTCA IIPAMBIMHU CTBOPAMMU I10 a3MMYTY U KUJIOMETPAXKY. ITO cxeMma,
a He CbEéMKa, U Ha paC‘IéT KpPIBOI;'I OHa He BJIUsEeT BOBCE, KpPIBOfI HYZKHEBI PaCCTOAHUA BOOJIb CTBOPa
N OTMETKHU.

BwmecTe ¢ mpoduieM nepeHoCsTCS pacu€éTHLIE CBOMCTBA, €CJIIU OHU B TAaOJIUIIE €CTh, - TPAHUIIHI YY9aCT-
KOB, IIIEPOX0BATOCTH U YKJIOH. be3 HUX BepHYyJiach Obl TeOMeTpUs, HO HE pacyeéT, ¥ KpuBas 110 BOC-
CTaQHOBJIEHHBLIM CTBOPaM pa30uuiachk OBl C UCXOTHOM.

6.04 IIpumep peku (aemo)

HWHCTPYMEHT CTPOUT YU4eOHYIO LIEIIOYKY CTBOPOB C U3BECTHLIM OTBETOM. [T0IMHA UMEET PYCJIO U IBE
IIO¥MBI, OTMETKH CTOSIT B Z BepIIUH. [10/1g y4aCTKOB, IIePOXOBATOCTH, YKIJIOHA M KMJIOMeTpaXKa 3a-
IIOJIHEHHEL.

Pyciio ¥ MOMMBI UMEIOT Pa3HYIO IIIePOX0BAaTOCTh, IO3TOMY Ha KPHBOM BHIHO, KaK BKIIIOYAETCS MO-
Ma. JJo GPOBOK pacxof PacTET KPyTo, a BEHIIIe IlepejioMa IoiMa mobaBiisgeT IJoaab, HO pacxona
mobasiigeT MaJlo.

Kpome cTBOpPOB BBIIAIOTCS Tabmulila IIPOMEPOB U MMOBEPXHOCTh OHOMUHBI pacTpoM. Tabiuia 3To BXo[,
ons 6.03, moBepxHOCTH BXOA A1 6.02, BeOb pe3aTh 3aTOIJIEHUIO HeYero, IoKa OJOIUHa CYIIeCTBYET
TOJIBKO JIMHUSIMH.

TToBEpXHOCTEL CTPOUTCS U3 TEX XKe CTBOPOB, UTO ¥ KPUBLIE, TTIO3TOMY ITOJIMTOH 3aTOIINIEHUS U KPHUBast
pacxomoB TOBOPST 00 OHOM MONMHHE, @ He 0 OBYX ITOXOXKUX.

OTOenbHBIM BEIXOOOM I/IJIéT 9TaJIOHHAasA KPHUBaAs, IIOCYUTAHHASA HAIIPAMYIO I10 3adaHHOMY CTBODY. Pac-
XOXKMOeHne C TeM, 4To macT 6.01 Ha 3TuUX XKe CTBOpPAx, e€CThb ommbKa HWHCTPYMEHTA, a4 H€é OAaHHBIX,
IIOTOMY YTO OTBET U3BECTEH 3apaHee.

Kak nmpoBepsaTs rpynny

IMocTpoiiTe mpumMep, momaitTe CTBOPH B 6.01 1 cBephbTe TabJHIy KPUBOM C 3TAJIOHHOM - OHU 005-
3aHBI COBIIACTh. 3aTeM IogarTe TabGuily mpoMepoB B 6.03 BMecTe CO CJIOEM CTBOPOB IEMO, U BOC-
CTaHOBJIEHHEIE CTBOPEHI JIATYT IIOBEPX UCXOOHBIX U OamgyT Ty Ke KpuByl. Hakoneln, nopmalite B 6.02
IMOBEPXHOCTH JOJIMHEI, KPUBYIO PACXOIOB U PacxXof - IOJIyYUTe KOHTYP 3aTOIJIEHUS U TIyOuHy.

Yero B rpynmne moxa Hert

I[IpoMephl OTOENTLHEIM CIIOEM TO4YeK u cpe3 mpoduns ¢ IIMP gns ctBopoB 6e3 Z. BaTumeTrpust 3To
OTHeNbHas 3agada. BoccTaHOBIeHYe OHA MEeXAY IIPOMEPHEIMU CTBOPaMU BOOJIb PYCJia UMEET CBOIO
QHU30TPOIIHNIO, U IO HETO KPUBEIE CUMTAIOTCS 10 IOBEPXHOCTAM, I'Te THO €CThb.

145



7. ®paKkTaJIbLHBIA aHATH3

7.01 ®paKkTaabHasi pa3MEePHOCTH

HWHCTPYMEHT CTPOUT KapTy (ppaKTaabHOM Pa3MepPHOCTH MOBEPXHOCTH BAapHOTPAMMHBLIM METOIOM,
POOHBIM OJIST MJIaTWHA. B CKOMB3AIIEM OKHE CYMTAETCS JIOT-JIOT BapuorpaMMa IO IaraM OT OJHOM
mo N s4eek. lllar B ogHY T94€MKY 3TO COCeqHUE STYEeMKH, IIaTr B YeThIpe 9TO AUYEeNKU Yepe3 TPH.

ITo Hak/IOHY BapuorpaMMEl OTIpefeisaeTcs mokKa3aTesb Xépcrta H. PasmepHocts paBHa D = 3 - H.
Ha rnapgkux gquddepeHIMpPyeMEIXx yyacTKax D OKOJIO 2, Ha M3Pe3aHHBIX U IIYMHBIX - O1uxke K 3.
3HaueHus D maioT ypoBEeHb U3PE3aHHOCTY, a Iepenafsl D MoKa3kBaloT IPaHUIIbl, UMU IIPOSBISIOTCS
30HBI TEKTOHMYECKUX HaPYIIEHUH, TPaHULEl OJIOKOB U CMeHa XapakTepa penbeda KpOBIu.

I'pun D cpa3y moxkHO nnogath B 1.04 U30/IMHUH U3 pacTpa U IOJIYyYUTh U30JIMHUKU Pa3MEPHOCTH.
B ponmonHUTENbHBIX TapaMeTpax IPeaycMOTpeHa BO3MOXKHOCTE 3anucath H BTOpeIM KaHanoM. ['no-
O6anbHBle D 1 H 110 BCeli TOBEPXHOCTYU BHIBOOATCS B XKypHaJl.

Kak uurars Kaprty

AGcomioTHbIe 3HaUeHUsT D BazKHEI MEHbIIle, YeM UX Iepernanbl. JINHeNHbIH Iepenal yepe3 niIoilanb
- IMHeaMeHT, KaHOuOaT B TEKTOHUYECKOoe HapylleHue. [T9THO MOBHIIIEHHOM D - 30Ha MHTEHCUBHOM
CKJIaYaTOCTH UJIN U3PEe3aHHOro penbeda Kposiu. OOIMIIPHLIE POBHLIE IOJIS HI3K0H D - CIIOKOMHEIE
OJIOKH. ,]1}'[5{ YTEeHHUsA MO2XKHO IIDUMEHUTHh OJHOKAHAIbHYIO IICEBOOLBETHYIO CUMBOJIUKY C KOHTpaCTHOﬁ
MajauTPOM U Kimaccuduraiyel KBaHTUAIMU. 7151 OTYETHOTO IIJIaHa 1o rpuAy D cTposiTCA U30IUHUU
c nosicaMu uHCTpyMeHTOM 1.04, 11 30HLI HapyLIeHUY OKOHTYPUBAIOTCS KaK U30TUIICHI.

Kpoena: rnagkue BNoKWM W 30Ha HapyLueHWi KapTa (hpakTancHoW pazmepHocTm D = 3 - H
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Puc. 30: CuHTeTHYEeCKasI KPOBJIA C UAroHaILHOM 30H0I ApobieHns U e€ KapTa D: CIIOKOMHEIE 6JIOKH
OKOJIO 2, 30Ha HapylIIeHUuU NPOsIBUIaCh SPKUM JINHEAMEHTOM.
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BbIOOp OKHA U IIAroB

Mamnoe okHO (5-8 sTueeK) OKa3kBaeT MUKPOCTPYKTYPY U JIOKanbHEIEe HapylleHus, 6ombinoe (12-20)
- perrvoHanbHbIe 30HHL. [Ipy COMHEHMU MOXKHO IIOCYUTaTh 00a U cpaBHUTL. KonudyecTBo Im1aros 4 nop-
XOOUT IIOYTHU BCera, a O0Iblile I1aroB JaeT yCTONUYNBee HaKJIOH, HO TOJIIle MUHUMAaIbHBIN MacmTab,
KOTODEIM MeTof, CIIocoOeH pa3nuuuTh. OKHO U IIaryd OorpaHUYeHHl pa3MepoM I'pHpa, UHCTPYMEHT
IIPOBEPSIET ITO CaM.
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Pa®ouuit MUK

Kposnsa nmacrta u3 kpurusra nopaérca B 7.01 ¢ okHom 8, monydennsdi rpun D uner B 1.04 U30-
JIMHUHU U3 pacTpa, KaHan 1, ¥ IoBepxX CTPYKTYPHOTO IJIaHa JIOXKATCSA U30JIMHUU Pa3MEPHOCTH C
nosicamu. I'mobanbHOe D 13 XKypHaa - OOHO YUCJIO Ha IIOBEPXHOCTH, II0 HEMY MOJKHO CPaBHHUBAaTh
y4aCTKU WIH IIJIaCTH MeXAy coboi. PacTp moskeH OBITH B METPUUECKOM cCUCTeMe KOOpauHart. [leMo-
MMOBEPXHOCTH IIOAXOOAT KaK €CThb.

ITapaMeTpsI

[TapameTp Yro 3amaér ITo ymomuaHwuio / COBET
IToBepxHOCTE (pacTp) I'pupg penbeda unu 11000 TOBEPXHOCTH. -

ITonypapguyc OKHa, A4eeKk Pa3mep CKOJB3AIIETO OKHA. 8

KomnnuectBo maros (Ho1r.) [Taru BapuorpaMMsI OT ogHOU #0 N suyeexk. 4

Kanamn BricoT ([Jo1.) KaHan ¢ oTMeTKaMu. 1

3anucats H (Jom.) Mo6GaBuTh H BTOPEIM KaHAJIOM. BBIKII

®pakTanbHas pasMepHocTk ['pupn D (u H npu ranke). -

7.02 Box-counting macku

Knaccuueckuit box-counting mns 6mHapHBIX MacoK. PacTp OuHapu3yeTcs: moporoM (0OBEKT - 3Ha-
yeHUs OOJIBIIIE IOpPOTra), Macka IOKPHIBAETCS sdelKaMu yOBIBAIOIero pa3Mepa, HakioH log N ot
log(1/pa3mep) gaéT ogHY pa3MepHOCTb D Ha BCIO MacKy. JImHeWHbIH 00BeKT maéT D oKomo 1, msiTHO
- OKOJIO 2, U3pe3aHHbIe KOHTYPHl 30H 3aMeIeHUs MM BEIPaO0TaHHBIX TPOCTPAHCTB JIOKATCA MEXK-
oy. TouHOCTh Ha KOHEUHBIX MacKax nopsaaka +0.1, TosToMy MeTon IPUTOAEH IOJII CPaBHEHHSI MaCcOK
Mexknay co0ol, a He KaK abcoioTHass Mepa. Pe3ynbTaT BEHIBOOUTCS B KypPHAJI BMECTe C Tabmuilei
pa3MepoB ¥ CUETOB M BO3BpPAIAETCS YUCIIOM D, KOTOpPOoe MOXKHO HMCITOTb30BaTh [AJIbIlle B MOTEIISX
Processing.

Koeép CeprnMHCKOro: HaknoH 1.8928 (Teopua 1.8928) Kpweana Koxa: HaknoH 1.254 (Teopwa 1.2619), R?*=0.999

-45  -40  -35 -30 -25 -20 -15 -10 20 25 30 35 4.0 45 5.0 5.5
log(1l/pa3mep) log(1/pa3mep)

Puc. 31: [IpoBepKa OIIeHITMKOB Ha 3TajloHax: KoBEp CepnuHCKOro naéT HakJioH 1.8928 npu TeopeTu-
yeckux 1.8928, kpusast Koxa - 1.254 mipu 1.2619. Touku Ha NpsIMOM - CTEIIEHHON 3aKOH BBEIAEPIKaH.

OTKyma 0epérTcsi MacKa

Macky 6epyT U3 4eTHPEX UCTOUYHUKOB. IIepBEle TPU 3TO KaHajl MUHTHIIA TPUa IJIacTa C IIOPOTOM
MeKOy KOOaMH KJIaCcCOB, TPU BEPOSITHOCTH HHOUKATOPHOTO KPUTHHTa ¢ moporoM 0.5 1 KapTa Bepo-
SITHOCTY ITPEBBIMIEHUS C ITIOPOTOM KOHIOMUIIMK. YeTBEPTHIN 9TO BEKTOPHBEIE KOHTYPHI BHIPAOOTOK HIIH
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30H, pacTepU30BaHHLIE IITaTHHIM MHCTPYMEHTOM «PacTepu3alus (BeKTOp B pacTp)». CpaBHUBATh
uMeeT cMbICI D MacoK ogHOU IIPUPOLEI Ha OOHOU CeTKe. POCT U3pe3aHHOCTH KOHTYypa 3aMelleHus
OT IJIacTa K IIJIaCTy UJIM OT Tofa K rofly 9TO comepzKaTeIbHBIM CUTHAII.

[TapameTp YTo 3amaét ITo ymonyanuio
Pactp macku JI1060ii pacTp, Macka - 3Ha4eHUs BHIIIE IOpora. -

ITopor I'panunia «06beKT/HOH». 0.5

Kanan (Jom.) Kawman pacTpa. 1

7.03 Pa3MepHOCTD IMHUH U I'PaHHUIL

HHCTPpYMEHT cYUTaeT pa3MeEPHOCTh KaxKOOM JIMHUU MeTOomoM IupKynsa (PudappcoHa). JIMHUSA mpo-
XOOUTCS XOpHAaMu yOhIBAIOLIETO PAacTBOPa, ¥ HakIoH log N ot log r gaét D. IlpsaMas ma€T equHUIy,
n3pe3aHHas TUHUS - 00sbIite. [T0TMTOHBI IPUHUMAIOTCS HapaBHe C TUHUSIMU, Y HUX MePSeTCs BHEII-
Hee KOJIbIIO I'PAaHUIIL], II03TOMY U3PE3aHHOCTh KOHTYPOB 30H U BOOOCOOPOB cuuTaeTcs 6e3 mpenBa-
puTenbHOro npeobpal3oBaHusi. Beixoq - Te XKe 00BbeKTH ¢ monsiMu D u steps, cpemHee D BHIBOOUTCS B
XKypHasn. KopoTkue nuHUU nojydaioT nyctoe D. MeTon npoBepeH Ha 9TajlloHaX, KpuBas Koxa maéTt
1.262 pu Teopetudeckux 1.2619.

HH&I‘HOCTI/IK& CriIaX¥BaHHsI H30JIMHHUM

INepecrnakeHHBIE U30JIMHUY TEPSIOT U3PE3aHHOCTD, M D mamaeT K equHulie. [Topsamok paboTH TaKOM.
W3onmuHuM CTPOSITCA OBaXKOH, 6€3 CriiakuBaHUA U ¢ paboYynMu rapaMeTpamMu, 06a CJI0s IPOTOHSIOT-
Cs1 Yepe3 MHCTPYMEHT, cpenHue D U3 XKypHajla cpaBHUBAIOTCS. [lageHue Ha COTHE - 0QOpMIIeHNE,
dopma coxpanena. [lameHue Ha JecsaThle - CrilaXXUBaHUe pa3pyllaeT reOMeTPUIO TI0JS, U CKpPYyTJie-
HUEe CTOUT OCJIabUTh MM OCTABUThH TOJBKO meHcudmkanuwmio. ITo momio D B aTpubyTax MOKHO HAUTH
¥ KOHKPETHEIE JIMHUY, IIOCTPafaBlIe CUIbHee IPOYMX.

IIpyrue npuMeHeHHs1

I/IHCTPYMGHT HY2KE€H TaM, I'i€ U3BUJIUCTOCTh JIMHUU JOJI2ZKHa CTATh YHUCJIOM, - 3TO U3PE3aHHOCTb KOH-
TYPOB 30H B IIJIaHE, CDABHEHNE JETAaJIbHOCTHU OHH(prBKH T'PaHUIl M3 PAa3HBIX KICTOYHHUKOB U KOHTPOJIb
TeéHepaJIn3alluu IIPU II0OTrOTOBKE MEeJIKOMAaCIHITAOHBIX IIJIAHOB.

[TapameTp YTo 3amaét ITo ymonm4aHuio

Jluaun JIuHeWHBIN cJToM (M30JIMHUM, KOHTYPHI). -
JIuHuu ¢ pa3aMepHOCThI0 Te XKe nuHUU C nonsaMu D u steps. -

7.04 Pa3MepHOCTh MHHKOBCKOIO (BEKTOpPbI)

Box-counting Hanpsmyo 1o BekTopaM, 0e3 pacTepusanuu. JIMHUYN U TPAaHUIILI IOJIUTOHOB TOKPHIBA-
IOTCsI CEeTKOM yOBIBaIOIEero pa3Mepa, u HakioH log N ot log(1/pa3mep) maéT pa3aMepHOCTh MUHKOB-
ckoro. [IpsMmas nuHUA U TIagkKas paHulla gailoT D OKOJIo eOuMHUIIE, peuyHasa ceThb - 1.1-1.5, cunpHO
n3pe3aHHasa OeperoBasi nuHUS - 0o 1.3 u Bhime. Kaxaeili 06bekT nonydaeT nonsg D mink u D r2
(kauecTBO nor-70r annpokcuManuu, HuxKe 0.85 oneHKe HOBEPATH Helb3s). OTOENbHO CUUTAETCI U
BBIBOOUTCS B KypHan D c10s Kak eqUHOT0 MHOXKeCTBa. [ peYHOU CeTH 3TO Pa3MEpPHOCThL CEeTU
LIETUKOM, ¥ OHa 3aKOHOMEPHO BHIIIIE PAa3MEPHOCTH OTHAENIbHBEIX PYKaBOB.

Mertop gononHseT nupKyab u3 7.03. LIupkyns MepsieT U3BUINCTOCTh OOHOM JIMHUYN, MUHKOBCKHUM -
3amo0JIHEHUE IIJIOCKOCTH HabopoM 00BeKTOB. Pa3MepHOCTh BO3BPAIllaeTCs ¥ YHUCJIOBBIM BBIXOIOM AJIST
moperniel 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 MHCTPYMEHTH 060MeHa ¢ mporpaMMamu, KoTopeie paboratot He B TUC. Ceituac 3To
LandXML - o6MeHHBIN (popMaT mporpaMM o6paboTKM TaXeOMETPUUYECKOM CHhEMKH U [TOPOIKHOTO IIPO-
ekTupoBaHusi. Cxema 1.2 gepxkuTtcs ¢ 2008 roma 1 mOUTH He MeHSJIach, ITI03TOMY daiil, 3aluCaHHbIi
OJTHOM MTPOTpaMMOM, YUTAETCS OCTAIbHBIMHU.

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.

KamacTpoBble yuyacTKU, TPYOOIIPOBOOHEIE CETH, TOPOXKHBIE 0OBEKTHI, ITIOJIEBbIE U3MEPEHUS U MeXKe-
Bble 3HAKM HE YHTAIOTCS HaMEepPEeHHO. DTO YyXKue IIpegMeTHhIe 00JIacTH, ¥ HOOOepKaTh UX HAIlOJI0-
BUHY 3HA4YUT 00eIaTh To, 4ero HeT. HalimeHHbIe B (haiiie, OHU IIEPEYUCISIIOTCS B XKypHAJIe.

ITapaMmeTpsI

[TapameTp YTo 3amaét

®arn LandXML

ITo ymon4ganuio / cCOBET

BxopgHoit ¢aiin. -

B ¢datine cuauana ceBep, 3aTeM [lopsamok Yucesn B 3allUcCHU BKJTIOYEHO
BOCTOK TOYKH.
Cucrema KoopauHaT [TycTo - 6epétcst u3 ¢daiina, a IIyCTO
IIPpU €€ OTCYTCTBUM CUCTEMA
IIpoeKTa.
Iomyck cipsiMJIEHUS KPUBHIX, Crpenka nporuba npu 0,05

M (morm.) pa30ueHuu OyrT.
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CTaHJIapTHLIe JJIEMEHTBI CXeéMbI

®aiin LandXML cocTouT U3 pa3fenoB BEPXHETO YPOBHSI. MHCTPYMEHT YUTAET TE, YTO IIEPEUUCIIEHEI
HUXKe, 1 6epEeT U3 HUX clenyiollee.

Units 3agaéT equHUIEI U3MepeHUsa. YuTaeTcsa linearUnit, 3HaUYeHUE IIEPEBOOUTCSA B MeTphl. MeTp,
KUJIOMETP, CaHTHUMETP, MUJIJIMMETP, MeXAyHapomHb ¢yT, PyT reomesuyeckor créMiu CIIIA,
OIOUM, gpO U MUIS Pa3IudaloTCsd MHOXKUTeNsAMH. Pa3fena HeT - 4unucia OepyTcs KakK eCThb C
npenynpexaeHueM.

CoordinateSystem 3amaéT cucteMy KoopmuHaT. YUTaAIOTCSA name U epsgCode. KoI mmepekprIBaeTcs
CUCTEMOM, 3aJlaHHOM B MapaMeTpax HHCTPYMeEHTa.

CgPoints comep)XuT TOUKHU CHEMKHU. Y KaXKOOM CgPoint YUTAIOTCS aTPUOYTHI name, code, desc ¥ TEKCT
3JIeMeHTa C KoOpOuHaTaMu. I1ap B TEKCTe ABE UK TPH - CEBEP, BOCTOK U MPU HAJIMYUU OTMETKA.

PlanFeatures comep>XuUT UMeHOBaHHLIE TUHUU. Y PlanFeature YHUTAIOTCS name M desc, @ T€OMETPHUS
cobupaeTcs u3 CoordGeom - 9TIEMEHTOB Line, Curve, Spiral ¥ IrregularLine C PntList2D ¥ PntList3D.

Surfaces cogepXKUT TPUAHTYALMIO. B Definition YUTAIOTCSA Pnts C 3IeMEeHTaMM P, y KaxXKOoTo aT-
pubyT id U KOOpAMHATH B TEKCTE, U Faces C 3JIeMEeHTaMHU F, I'lie CTOSIT TPU CCBHUJIKM Ha id. I'paHb C
aTpubyTOM i="1" CUMTAETCS CKPBLITOM U IIPOIIYCKAETCS CO CYETOM.

Alignments cofgepKUT Tpacchl. ¥ Alignment YUTAIOTCS name, desc, staStart ¥ length. BHyTpHu mexat
CoordGeom C TOM XKe TeOMeTpUeN, YTO y IMHUY, Profile C IPOOOIBHEIM IIPOGuUIeM U CrossSects CO CTBO-
pamu.

Profile naét nmpopmonpHbl mpodune. YutaeTcs ProfAlign C 3JIeEMEHTaMHu PVI, B KaXKIOM Mapa MUKET U
oTMeTKa. [Ipy OTCYTCTBUH ProfAlign YUTAETCS ProfSurf C PntlList2D, IIe Haphl UAYT IOOPSM.

CrossSects 0aéT CTBOPHL. Y CrossSect YUTAIOTCS sta ¥ name, BHYTPHU JIeXKaT CrossSectSurf C UMEHEM
IIOBEPXHOCTU CEYEeHMs, a B HUX CrossSectPnt C IapoO CMellleHHe U OTMeTKa. JTa [apa He IIepecTas-
JIieTCsI IPaBUJIOM «CHadaja ceBep», IOTOMY 4YTO IIPaBUJIO OTHOCUTCS K TOYKaM Ha MECTHOCTH, a
3IeCh CMellleHUe U OTMETKa.

Pa3mentl Parcels, PipeNetworks, Roadways, Survey, Monuments ¥ ITpoune He unTaloTcs. HalimeHHubie B daiine,
OHU IEePEYHUCIIIOTCA B XKypHaJle C KOIM4eCTBOM 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 6€3 OTMETKH II0JIe Z OCTAETCH IIYCTBEIM, d BT€OMETPUU CTOUT HOJIb. HyCTOG‘ IIojie 3TO OTCYyT-
CTBHE NSMEPEHUsA, HOJIb B TEOMETPHUHU 3TO Tpe6OBaHI/Ie (bopMaTa CJ104.

Kazxkpaprii 00beKT CI0si TIOBEPXHOCTH 3TO OOWH TPEYIOJIbHMK. Y OJHOTO CTBOpa B (aiiyie OnIBaeT
HECKOJIbKO TIOBEPXHOCTEM CedeHMs, 3eMJIsT M NPOEKT, U KaxXfasd HaéT CBOI0 JIMHWUIO CO CBOUM
3HaueHueM B nojie surf.

IMopsAmOK KOOpOHHAT

B cxeMe Touka 3amrcaHa KakK «CeBep, BOCTOK», TO eCTh Y paHbIre X. YacTs mporpamMm muieT Hao6o-
POT, ¥ NIEepEeNyTaHHLIN MOPSA0K HAET 3ePKaJIbLHEIN ITOBOPOT IUTomanku. Ha ydyacTke B COTHIO METPOB
TaKOU IIOBOPOT 3aMETUTh TPyOHEE, YeM KaXKeTCs.

I[TosTOMy MHCTPYMEHT IledaTaeT B XKypHaJl 0XBaT NIPOYUTAHHOT0. CBEPHTE €ro C oxKugaeMulM. Eciu
KOOpPOUWHATH IOMEHSIUCh MECTAaMH, 3TO BUOHO II0 IEPBOM e CTPOKE.

EnguHUIIBI H3MepeHus

Epununsr 6epyTcs U3 3arojioBka (atisa ¥ IepecyuThBaloTCsa B MeTprl. ®aiin B ¢pyTrax uuTaercs 6e3
equHoOM ommOKU U 6e3 nepecyéra gaj 66 OTMETKHM BTPOe MEHBIIIE.

HOSTOMy OTCYTCTBUE €0JUHUII B d)aﬁne IIoImagaeT B MpenyIlnpexXaeHusa, a HEu3BeCTHOE Ha3BaHUe eu-
HUIIBI HEe TOJIKYEeTCsd Hayral.

MexnyHaponmHbIT GyT 1 QyT reome3ndeckoit cbémku CIIIA pa3nuyaloTcs B IIECTOM 3HaKe, U B patine
OHM Ha3BaHHI IT0-pa3HoMy. O6a NepeCYUTHIBAIOTCA CBOUM MHOXKUTEJIEM.

Kpussie

Tpacca B (bafme COCTOHUT U3 IIPAMBIX, KPYT'OBBIX KPUBEIX U IIE€PEXOOHEIX. HpHMaH IIePEeHOCUTCA KakK
€CTh, KPyroBad KpHBas pa361/IBaeTCH JIOMaHOU II0 3aJaHHOU CTpeEJIKe HpOFI/IGa, da KOHIEBI OyTHY CTa-
BATCA TOYHO. HepexonHaH KpHBas 3aMEHAEeTCA XOpJIOfI, N KOJINYECTBO TaKHX 3aM€EH IIedaTaeTCsa B
XKYPHAJI, Ha HUX OJIMHA TPACChl 3aHU2KEHa.

KpuBast 6e3 1leHTpa ToXKe 3aMeHseTcs xopmoi. ITo ogHMM KoopauHaTaM Hadana M KOHIIA Ayra He
BOCCTaAHaBIMBAETCS, U YyraOblBaTh €€ He3aueM.

CTBOpBI Ha MECTHOCTH

HOHepe‘{HI/IK B Q)afme 3a[JaH IINKETOM U IIapaMH «CMeIllleHHne, OTMEeTKa». I/IHCTPYMGHT CTaBHUT €TI0
Ha MECTHOCTDb - HaXOOUT Ha TPACCe TOYKY 3adaHHOT'O IIMKeTad U OTKJIadblBae€T CMeEIlleHnusA HOHepéK
X0Oa, IOJIOZKUTEJIBHEIE BIIPABO. B BepPIINHAaX JIMHUMU CTOAT OTMETKH.

Ecnu y Tpacch B (aiiyie HeT TeOMeTPUH, CTBOPH MMPOITYCKAIOTCS C COOOIIEeHEeM 0 KOJIMYEeCTBE IIPO-
MyILIEeHHBIX. BHIIATh UX B YCIIOBHBEIX KOOPOUHATAX PSIIOM C OCTAJIbHEIMU CIIOSIMU HETb35T, OMUH CIION
oka3zajics OBl Cpa3y B ABYX CUCTEMAaX KOOPOMHAT.

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

CTBOPH 3alMCHIBAIOTCS TOIBKO BMECTe C Tpaccol. CMelleHne TOYKM CTBOpa CUYUTAEeTCHA OT OCH, U
0e3 ocu ero HeOTKyna B3sATh. CMellleHre BHIXOOUT MOJIOXKUTENbHEIM CIIpaBa II0 XOOy TPacCHl, OTPU-
HaTeJIbHEIM CJIeBa, KaK IPUHSTO B JOPOXKHOM MPaKTHUKE.

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.

T'eomeTpus Bo Bcex ¢aiinax ogHa. [IBeHaOnaTh ChEMOYHEIX TOYEK, [BE JTMHUY, IOBEPXHOCTh U3 [IBa-
OuaTH TO4YeK, Tpacca AnuHou 240 MeTpOB C KPYTOBOM KPUBOM, IPOAOIbHEIN MIPODUIIL U TPU CTBO-
pa. PasnuyaeTcs TOMBKO CIOCOO 3allUCH, TOSTOMY pPe3yJIbTaThl YTEHUS COIIOCTaBUMEI MeKAYy COOOI.
ITpounTaiiTe nM00LIe OBa (aiijia ¥ CPAaBHUTE - PACXOXKOEHUHN OBITh HE TOJIXKHO.

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

BapuaHTE 0TBEUYAIOT TOMY, YTO IPOTPaMMEI ITUUIYT Ha AeJle, a He NpUayMaHbl. OyTE U TOBEPXHOCTD
omHUMHU TOYKaMmu 6e3 rpaHei BeirpyxkaetT Civil 3D, y Hero pexkuM BHITPY3KH OBEPXHOCTH TaK U Ha-
3eiBaeTcs. [ToBepxHOCTh ogHMMHU OpoBKamu nuineT Trimble Business Center, Korma oToaéTt Tpaccy
MMOBEPXHOCTHIO 10 6poBKaM. [TopsaIoK KOOPAMHAT B CXeMe He 3aKPeIieH, To3ToMy ¢aiin c o6paTHEIM
MOPSIIKOM BCTpPeYaeTcs PeryisapHo. Pasmen eguHUI U cUCTeMa KOOPAUHAT 110 cxeMe Heo0s3aTelb-
HBL.

Yero B HaGoOpe HET - TOYHOTI'0 BOCITPOM3BEIEHUS BEITPY3KH KOHKPETHOM ITPOrpaMMHI. [1JIsT 3TOT0 HYXK-
HBI HaCTOSIIHe (hakiTbl OT KaXKOOM U3 HUX, ¥ KOTIa OHHU ITOSIBATCS, HaGOp MOMOTHUTCH.

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'pynmna cuutaeT gedopMaluy 3eMHOM ITOBEPXHOCTH II0 OCedaHUsIM perepoB. ®OpPMYIIbl B3SITHL U3
«YKazaHWM 0 3alllUTe PyOHUKOB OT 3aTOIIEHUS U OXpaHe nmogpabaThiBaeMbIX 00BEKTOB Ha BepxHe-
KaMckoMm MecTtopoxnenuu» (' YpO PAH), pasnen 4. lllectas penakius ajs [TAO «Ypankanui» u
Yxkazauusa Tanumnkoro 'OKa 2024 roga B 9TOM 4aCTH COBIQOaloT.

Ocepanue 6epéTca Pa3HOCTHI0O OTMETOK B peliepe 3a BEIOpaHHBIN MEepPUO, a He BRIUUTAHUEM [OBYX
rpumoB. Pa3HOCTEL B pemepe TOYHAs, a ¥ KaXXOOro IPUAa CBOS OMIMOKA WHTEPIIOJISAIUY, U IIPU BEHI-
YWTAHUU OHU CKIamelBaioTcs. K Tomy ke HaGOp pemnepoB OT IIWKIA K UMKy MeHseTcsa. [losTomy
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.

KoadduimeHTr meperpy3ku MHCTPYMEHT He MpUMeHsieT. I CyIeCTBYIOMMUX 00BEKTOB (haKTHUde-
ckue medopMaluu o mpoduUIbHLIM TUHUSIM CPAaBHUBAIOTCS C HOIyCKaMu 6e3 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.

Bornblilioe pacxoxkaeHWe 3HAYUT, YTO TPHUMA CPe3aeT MyIbAy MeXAy IPOGUIISIMH UK sSUYelKa CIIHII-
KOM KpyImHas. Torma CTOUT B3SITh OPYTYI0 MOOEIb HHTEPIIONAIUN UIH YMEHbIIUTh SYEHKY.

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

HWHCTpYMEHT cunTaeT TOPU30OHTAIbHEIE OedopMallny, pacTsaKeHUe U cKaTue, OByMs OyTaMu. Pac-
TSI2KEeHUe UOET CO 3HaKOM IIIIOC, cXKaTHue CO 3HaKOM MUHYC, KakK B 6a3e HabnIomeHu.

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)

HWHCTPYMEHT CTPOUT MYJIBOY OCeOaHUs Hal NPSIMOYTOIbHOM BEIPAOOTKOM 110 TUIIOBOM GYHKIIUU S(Z)
n3 Tabnuuel 1 YKazauuii. Hak/moH ¥ KpuBU3HA TaKOW MYJIbObl M3BECTHHI 3apaHee, U Ha Hel mpoBe-
psaorcsa 9.01 u 9.02.

BripaGoTKa CTOUT B IIeHTPe, AJIMHHOM 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 uaeT monyMmyiabga onuHoi L. Henomuyio mogpa®oTKy YKa3aHUs CUUTAIOT MHAUe, 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 ocepanuto npumMmep nobasinseT CKOpocTu. IIpembimyiuii Typ 6epEeTCs Kak Ta XKe MyJiblla, YMHOXKEH-
Has Ha [HoJ110 NpeabIayIIero Typa, 3a Cpok MexKay TypaMHu MyJibAa yriyouiachk Ha OCTaBIIYIOCS
qacTb. CKOPOCTh OCEIaHUs UAET BTOPLIM pacTPoOM B MUIJIMMETPAX B T'OMl, CO 3HAKOM, KaK Y OCeJaHUsl.
Taxkoi pactp mogaétcs B 9.01 Tak e, Kak oceflaHNWe, ¥ Ja€T CKOPOCTH HAKJIIOHOB U KPUBU3HHI.

TpeTuii BLIX0[ 3TO Penepnl OBYX MPOGUILHEIX JINHUM 110 TJ1aBHEIM ceueHusaM [-1 u II-II yepes 11eHTp
mynbgrL. llar penepos o ymonuanuio L/10, kak B . 4.26.2 YKa3aHuil. Y KaxXI0T0 penepa ecTh oce-
OaHUe TeKyllero Typa eta_mm, npepgsigymiero eta_prev_mm u CKOpocTh rate_mm_y. ITpu Takom
IIIare HAKJIOHH M KPUBU3HA IO pernepaM COBIaAaioT ¢ popmynamu Ykazauui TOUHO. [Ipu riy6une
okosio 357 m (L = 500 M) u ocepgauuu 1 M OHU ITOBTOPSIOT Tabnuiy 2 pemakiuu 2014 roma, KpoMme
ctpoku z = 0.20. B Hell KpuBM3Ha HalevyaTaHa C OIMMMOKOM, 10 ¢opmysie BuxomuT -0.450-1074 1/m
BMecTO -0.630.

ITopsiZOK pOBEepKH

IMocTpotiTe npuMep u nnogauTe pactp B 9.01, a penepsl 4eMo B CBEPKY C noneM eta mm. Pacxoxpe-
HYMEe HaKJIOHa U KPUBU3HHI 110 TPUAY C PeliepaMu JOJIXKHO OBITh MajbkIM. 3aTeM IofaiiTe KPUBU3HY B
9.02 u cpaBHUTE OLIEHKY C YHUCJIaMHU B XKypHaJle.

[TapameTp Yro 3amaér ITo ymomyaHuio
I'mybuna pa3spaboTtku H, m I'mybuHa, OoT He€ 3aBucur L. 350
InwuHa BeipaboTku D11, m Pa3mep ¢ 3amapma Ha BOCTOK. 1200
[MMupusa BeipaboTku D12, M Pa3mep c rora Ha cesep. 900
MaxkcumanbHOe OcefaHue, M OcenaHue Ha OHE MYJIbIEL. 1.0
I'paHuila BEIpaboOTaHHOTO ['parnmyHEbl yroa 55° unm 65°. HOOCTOsSHHasA
IIPOCTPAHCTBa
Illar penepos, M [ITar penepoB Ha nmpodumnsax, 0 - 0

L/10.
Cpok MexXay TypaMu, Mec Bpems Mexpay npenbimymum u - 12

TEKYIIUM TyPOM.
Homns npegeigyIero Typa Kakas yactb ocegaHust Obina 0.9
(Hdorm.) yX&Ke B IIPEOBIAYIIEM Type.
Pasmep suetiku, M (Io11.) fAdyelika pacTpa, Menbye Iara 5

pemnepos.
CK BrIXOfa (MeTpu4uecKas) CucrteMma KoopauHatT npuMmepa. EPSG:32640
Kyma monoxuth (0xBar) CoBuraeT IIpuUMep, pa3Mep He -

MeHSeT.

THNUYHbIE CHTYAdIIHH H pellIeHus1
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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
CBoux maHHEBEIX He HYKHO. B KaxXK[1oM ClieHapH¥ IIePBHIY IIar CO3MaeT UJIK 3arpyzKaeT OaHHBIEe caM,
[I09TOMY IIPOWUTH MapIIPyT MOXKHO Ha IIyCTOM 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.

ITocne Kaxkpmoro mara HalucaHo, YTO HOJIZKHO IIONIYYUTHCS. ECiiu momy4unocs opyroe, Hamo OCTaHO-
BUTHCS M pPa300paThCs, a He UATH Habllle.

CueHapuu 1. Y MeHsI TOUKH

ITate MuryT. CKBaXKHHBI, ITPOOLI, 3aMepEHI, 1I00asd HeperyJasipHas CeTb HabJIIOOeHU .

IIar 1. 1.10 IIpumep cKkBaxKuH (OeMo0) MUHUMYM - HUYETo 3aZlaBaTh He HY2KHO, BCE II0 yMOJI4a-
Huto. Ecnu y Bac eCcTs CBOM TOYKY, IPONyCTUTe War. IToaydyumcs - TOUeUHBIU CJIOK B IIPOEKTE.

IIIar 2. 1.01 2D Kriging (Touku — pactp) MunumyM - ToukH, ITojie 3Hayenusi, Pasamep ssuei-
Ku. OcTaspHOE 110 yMOI49aHuio. [Toayuyumcs - pacTp U CJIOM CTaHmapTHOU omubku. OmubKa pacTET
TaMm, rae ToO4YeK MaJjio, U CMOTPETh Ha He€ Haflo B IIEPBYIO OYepeds.

IIar 3. 1.04 A301uHuHN U3 pacTpa MunumyM - Pactp, Ceuenue, CTHIb H30ITHHUH = CTPYyK-
Typa / runicomeTpus. CedeHue nogbepuTte Tak, YTOOH JTUHUN OBIJIO BUOHO, HO He CIIJIOIIHASA UITPU-
X0BKa. [Tosyyumcsa - U30JIMHUU C MOANNCSAMYU ¥ KOHTYpPHEBIE I105ICa, TPAHUITE KOTOPEIX COBIAAAIOT C
JTUHUSIMHU.

Hamnpire mo BKycy. 1.06 u 1.07 1mokKaxyT, eCTh I B JaHHLIX aHU30Tponud, a 1.09 oeHuT MeToq
IIePeKpPECTHOU ITPOBEPKOU.

Cuenapuu 2. MHe HyXKeH pejibed

I[IaTHaguaTh MUHYT. ['TIaBHBIM CIIEHAPUM - CTPOUM pefbed, MPOBEPSIEM €ro YKUCIaMU U yCTPaHsIeM
HalgeHHoe.
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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.

IIMar 5. 2.09 BepmuHsbl ¥ asMbl MuaumyM - IIMP u3 mara 1, Paguyc moucka B sueiikax. [1oay-
Yyumcs - TOYKU JTOKaJIbHBEIX MaKCUMyMOB C OTMETKaMMu.

IIIar 6. 2.02 3arpy3ka TOIIOOCHOBBHI II0 paMKe MuHUMYM - Ta ke Pamka. 113 OSM GepurTe 1io-
IagHBIe BOJOEMEL U CyXHe PyCia, a PeKU U BepIIuHH He Oepure. OHU yXKe IIOCUYUTAHEL 10 penbedy
B Iarax 4 u 5 U corjlacoBaHel ¢ HUM, a u3 OSM IpunyT U3 OPyroro UCTOYHUKA U C MaTPUILIEU MOTYT
He CoBIacTh. [Tosyyumces - 0o NSATHU CJIOEB B rpymnie Tonorpadus.

IIIar 7. 2.03 Topo2Raster (penabed U3 BeKTOPOB) MUHUMAaIbHEIN HaO0Op BXOOOB:

e U30/1MHMH U3 IlIaTa 2 U II0JI€e BHICOTHI;

e TapBeru us mara 4;

e ToukHM BBICOT U3 IIIara 5 U IoJjie OTMETKH;

* O3épa u ype3 BOObI 13 Il1ara 6 u mojie OTMEeTKHU ype3a;

* Pasmep siueinku. OGPHIBEI IOOANTE, €CIIH OHU €CTh B TOIMOOCHOBE. IToyuumcs - HOBBIHM pacTp
penbeda, IOCTPOEHHKIN M0 TUIIN3UPOBAHHLEIM BEKTOPaM, a He 0 OOMHUM T'OPU30HTAISM.

IIar 8. 2.12 HeBsi3Ka ropu3oHTasied npoTus [IMP MuuumMyM - [OpH30HTAJIHM U3 IT1ara 2, moJie
BbICOTHI, IIMP u3 mara 7. I[Toayuumcs - TOYEUHBIN CJION HEBsSI30K u oTuéT HTML. CMoTpuTe Ha
CpelHee CMellleHNe U Ha [O0JII0 TOYEeK, IIPOMaXHYBIINXCs OOJIbIIle YEM Ha IIOJIOBUHY CEUEHUS.

IIlar 9. 2.13 Iuaraoctuka treppacunra IIMP Muuumym - IIMP u3 mara 7 u Ceuenne penbeda,
TO Ke, 4TO Ha Iare 2. [foayuumcsa - UHOEKC IPUTSIKEHUS OTMETOK K yPOBHAIM. OKOJIO eTUHUIILI
O3Ha4aeT, YTO CTyIeHelU HeT, ABa U BHIIIEe O3Ha4YaeT TEPPACHUHT.

IIar 10. 2.14 CHsiTHe cTyleHeH (CriiazkuBaHHe C orpaHuYeHrueM) HyxkeH, TOJTbKO eCIIH ITPeabl-
OYIMUH I1ar HaIén Teppacur. Munumym - IIMP co crynensimu, Ceuenue penbeda, UTepanui
50. IToayyumeces - uCIIpaBJIeHHBIN pesibed U OTUET OO0 U mocie. MHOeKC OOJIKeH OIYCTUThCHA K elu-
HUIlE.

Ecnu xoTuTe IpoOBEepUTH He CBOM OAHHEIE, & caM MeTOo[, 3aMeHUTe HepBeil miar Ha 2.10 demo-
penbed c bnaxkoMm OBpaxKHO-0a109Hasi ceTh. Torga NCTUHHASA II0BEPXHOCTh U3BECTHA 3apaHee,
¥ BUOHO, YTO UMEHHO TePSeTCs IPU nocTpoeHuu. OBparu TepsoTCsS IePBLIMU.

CBepHTh C UCTUHON MOXKHO OByMs cmocob6amu. HarisigHO - MOCTPOMTE M30IMHUY 110 BOCCTAHOBJIEH-
HOMY penbedy C TEM Ke CedeHUEM U HaJIOXKNUTe UX Ha TOPU30HTAJIU ITara 2 OpyTruM IBeToM. JInHuN
OOJIXKHEI JIeUb APYT Ha Opyra U BIpaBe Pa3oUTHCh TOJIBKO Ha MaKyIIKax BHIIIE MOCIeOHEeN ITOPU30H-
Tanu. YUCIeHHO - KaJIbKYJISTOP PAacTPOB, BEIpaXkKeHHWe «BOCCTAHOBJIEHHLIM MUHYC UCTUHA», U CTaTHU-
CTHMKa PA3HOCTHU B CBOMCTBAX CJos. [Ipu ceyeHUHW 5 M OKHUIOAETCS CpedHee OKOJIO HYIIS U pa3dpoc
MopsifiKa MeTpa, a HamboJIbIlINe PacXoXkOeHus Ha BepinHax. Eciau mo6aBuTh B Imar 7 TOYKHU Bep-
IITMH U3 IIara 5, PacCxXoXOeHNsi Ha MaKyIlIKaX 3aMEeTHO COXMYTCHA, U 3TO POBHO TOT OTBET, 3a4YeM
TOl’IOl"pa(l)bI IIOAIIMCEIBAIOT OTMETKH BEPIIINUH.
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Cuenapuui 3. MHe Hy2KE€H pa3pe3
Tpu MUHYTHI.

IIlar 1. 4.10 IIpuMep o151 pa3pe3a (meMo) MUHUMYM - HU4Ero 3afaBaTh He HY2KHO, BCE 10 YMOJI-
yanwuio. [Toayuyumcs - Habop cyI0€B B rpynime [Ipumep pa3pesa.

IITar 2. 4.01 Pa3pe3 no 1uHUU MuHUMyM - JInHUS pa3pe3a, IlIoBepxHOCTH CBEepXy BHU3, Bep-
THKAJIBHBIM MacmITao. [Toayyumcs - 4epTéXK pa3pesa B MHXKEHEPHOU CHCTeMe KOOPAWHAT, C OCsI-
MU, OTMEeTKaMHU U II0JI0CaMU I1JIaCTOB.

Kyma uaru ganabiiae

PyKOBOZICTBO OIIMCHIBAET KaXKObIH HHCTPYMEHT ITOAPOOHO, C TapaMeTpaMH ¥ OTOBOPKaMu. 37ech Ha-
MEepPeHHO HeT HU OIIWM, HU TEOPHH. 3ajada CTPAHUIIEI MPOBECTH BacC II0 MOAYIIIO OOWH pa3, a He
3aMEeHUTDH MOKYMEHTAIHUIO.

IDanubie OpenStreetMap - © yuactHuku OpenStreetMap, ODbL. Matpuns Copernicus GLO-30,
GEDTM30 u Mapzen Terrain Tiles pacripocTpaHs0TCSI CBOOOTHO.

IIpunoxkenue. ITojisi 1eMo0-C/I0€B

CBopKa 110Jiel BCeX reHepaTOPOB JIeMOHCTPAITMOHHEIX MaHHBIX C eAUHUITaMK. 3HaUYeHUs IeMOHCTpa-
IIMOHHEIE, U TaM, T'Ie BeTHnuYrHa abCTpaKTHA, €IUHUIILI YCIIOBHHEI.

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), KaHam 2 mofoliBa (M), KaHan 3 copepkaHue (IPOIeHT), KaHall 4 MUHTHUII (KaTe-
ropusa 1 unm 2).

* Paznom (memo, 2D), nuHUS, II0JIe name.

* Mapkep c Z (zemo, 3D), nuHNUSA C OTMETKOU Z, II0JIe name.

e 30Ha (DeMoO, IIOJIMTOH), IOJIUTOH, IIOJIe name.

* Onpoxkunyrtasi TIN (memo), 3D-rpaHu, Iojie name.

[Hanuabie Ojisa PppaKTajaoB - HHCTPyMeHT 7.05

* Pexku (memo), nuHuH, mojie order (11ejioe) - IOPSIIOK IPUTOKA B EPAPXUU CETH.
* Bogoc6op (meMo), ITOIUT0H, II0JIE Name.
* Beper (memo), MUHNS, II0JIE Name.

IInmoTHOCTH (HEeMoO) - uHCTpyMeHT 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

BcmoMoraTtenbHbIM pacTp BecmoM. pacTp (Ha3uMeTpHsi) - TpaueHT 3HaUeHUHN OIS Ja3uMeTpuye-
ckoro pexuma 3.07, yciu. eq.

IIpunoxenue. IINMOTHOCTL IePEeMEHHOH OIMOPHI: MOIIAr0BO

Paz6op mHCcTpyMeHTOB 3.07 u 3.08 OoT reHepanuu OeMo [0 TOTOBOTO pe3yjibTaTa, C IOSICHEHHEM
Kaxpaoro napamerpa. [IpuMep mokasnsBaeT, KaK IPOBEPUTH NHBAPUAHT MaCCHL CUETOM.

IITar 1. CrenepupoBarts aemo (3.08)

3anyctute 3.08 IIpuMep OJis1 IJIOTHOCTH (TeMo).

* O0/1acTh (3KCTEHT) - TPAHUIIEI TeHePaluy. 3afaiiTe IPSIMOYTOJIbHUK Ha KapTe WU I10 CJIOI0.
ToguTcs mo6o¥M MeTPpUYEeCKUI 0XBaT, 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 oTOpackBaeT BHIIEAIIYIO 3a Kpal 9acTh C IIpeaynpexaeHueM. g TpoBepPKU NHBAPH-
aHTa OepuTe JOHOPMUPOBATE.

* 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 BcrioMoraTesnbHOTO pacTpa Macca II0JIUTOHA PAacK/IaikiIBaeTCsI PABHOMEPHO 110 ero IIIoIia-
Oou.

* 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 06oux pexuMax, MeHsSeTCs TONbKO (opMa pacupefeeHuss BHYTPHU IIOIUTO-
HOB.

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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» BTopoii u TpeTui - B mapaMeTpe JomucaTh B CYIIECTBYIOIMIUHA pacTp (Jom.) yKaxXuTe pacTp
U3 MPEIBIOYIIero 3alycka. MHCTPpyMeHT YuTaeT TPU KaHajia, moOaBjisieT HOBYIO MacCy M BO3-
BpaIlraeT 0OHOBIEHHEIN 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 pa3BuBaeTCs Ha 3ajiadyax pPeajibHEIX IPefuIpusTiii. MEl BHIIONIHIEM OopaboTKU 10N peria-
MEHT IIPOMU3BOACTBA, 3aK/II0UaeM JOTOBOPH TEXHUYECKOU MOANEPKKY C TapaHTHel U BHEOPSAEM MO-
OyJ7ib B TPOU3BOACTBEHHEIN ITUKJI, BKJIIOUas MHTETpalliio C KOPIIOPAaTUBHEIMU 6a3aMu JaHHBIX. [1o-
opobHOoCTH - https://www.informpp.ru/rnaBHas-cTpaHuLa/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».
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