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HALWOHAI/NDBbHEBI N CTAHOAPT POCCUWNCKOMN PEOLEPALMUMN

FEOMETPUYECKWNE XAPAKTEPUCTUKW U3LENNN (GPS)

CTpyKTypa noBepxHocTu. Apean
YacTtb 2
TepMuUHbI, onpejesieHUsa U NnapaMmeTpbl CTPYKTYpPbl NMOBEPXHOCTH

Geometrical Product Specifications (GPS). Surface texture. Profile method.
Part 2:Terms, definitions and surface texture parameter

fAata BBegeHns — 2016—01—O01

1 06n1acTb NpMMEHeHns

JaHHaa yacte NCO 25178 ycTtaHaBNnuBaeT TEPMUHbI, OnpeaesieHUa U napamMeTpbl 4719 OUEHKN CTPYK-
Typbl MOBEPXHOCTN NPOMUABHLIMU MeTodamu.

2 HopmaTtuBHble CCbUTKN

Cnepytowme [OKYMEHTbl, Ha KOTOpble AaHbl CCbIIKA, ABAAKTCA 06A3aTe/NlbHbIMU ANS MPUMEHEHUs
3TOro f0KyMeHTa. [laTupoBaHHbIe CCbIJIKA C YKa3blBalOT TO/IbKO Ha UMTUpyemMoe usgaHne. HegatnposaHHble
CCbIJIKM YKa3blBalOT Ha NocnefHee n3gaHne ynoMMHaemMoro foKyMeHTa (Bktovas obble nonpasku).

MNCO/TS 16610-1:2006 NeomeTpnyeckne xapakrepuctmkm nagennii (GPS). dunbtpaynsa. Yactb 1: O6-
30p U OCHOBHble NoHATUA (ISO/TS 16610-1:2006. Geometrical product specifications (GPS) — Filtration —
Part 1: Overview and basic concepts)

MCO 17450-1:2011 FeomeTpuyeckne xapakrepuctunkm magenuin (GPS). Ob6wmne koHuenuun. Yactb 1:
Mofenb reoMeTpUYECKOW XapakTepucTuku 1 ee noaTeepxaeHus (ISO 17450-1:2011, Geometrical product
specifications (GPS) — General concepts — Pari 1: Model for geometrical specification and verification)

NCO 25178-3:—"' NeomeTpuyeckme xapakrepucTmkm nagennii (GPS). CTpykTypa noBepxHocTu. Apean.
YacTb 3. OnepaTtopbl xapaktepucTtuk (ISO 25178-3:— 1), Geometrical product specifications (GPS) — Sur-
face texture: Areal — Part 3: Specification operators)

3 TepMuUHbI 1 onpepeneHns

B HacToswem cTtaHfapTe NpuUMeHeHbl TepMuHbl No MCO 17450-1 n ISO.TS 16610-1. a Takxe cnepy-
e TepMUHbI C COOTBETCTBYIOLWMMUY ONpeAeeHNAMU.

3.1 O6wmre TEPMUHBI

3.1.1 moaenb HeupeanbHOl NoBepxHOCTU, Moaenb Koxu (non-ideal surface model skin model):
Mopgenb hn3nyecKoro KOHTakTa U3fenus c okpyxawoueli cpegoil.

(WCO 17450-1:2011,3.2.2]

3.1.1.1 mexaHu4yeckas noBepxHocTb (mechanical surface): FpaHnybl 3po3un, chepuyeckuini wap c
paguvycom TI. TOYKM LeHTpa ujeasnbHOl TaKTUNbHOW cdepbl, Takke C paguycom [, C nepekaTtoMm 4yepes Mo-
Aenb KOXW nsgenuvs.

BygeT ony6ankoBaH.

N3paHne ocnunanbHoe
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[WCO 14406:2010. 3.1.1]

3.1.1.2 aneKTpomarHutTHaa noBepxHocCTb (electromagnetic surface): MMOBEepXHOCTb, NOJSly4YeHHas ny-
TeM 3/1eKTPOMarHMTHOTo B3auMoAelicTBNSA C MOAENbI0 KOXU U3aenns.

(MCO 14406:2010. 3.1.2]

3.1.2 cwucTema KoopauHaT xapakTepuctukun (specification coordinate system): Cuctema KoopauHar,
B KOTOPOW yKasaHbl NnapamMeTpbl CTPYKTYpPbl MOBEPXHOCTH.

MpnmeyaHne — EC/iM HOMUHaIbHas NOBEPXHOCTb SABASETCH M/IOCKOCTbIO (MM YacTblO M/IOCKOCTU), TO
06bIYHO (Ha NPakKTUKE) UCMOb3yeTcs NPSAMOYro/sibHasi CUCTeMa KOoOpAUHaT, B KOTOPOii ocn o6pa3ytoT npaBo-
CTOPOHHIOK AeKapToBY CUCTEMY, oCb X 1 Y Takxe pacnonaratoTcs Ha HOMWHas/IbHOl NOBEPXHOCTU, a OCb Z
Hanpas/sieHa Hapyxy (0T maTepuana K OKpyxawleid cpepe). [laHHOe ycrioBne MNPUHATO B OcTaBlleMcs
(hparmeHTe faHHoli yactn MCO 25178.

3.1.3 nepBuYHas noBepxHocTb (primary surface): HacTb NOBEPXHOCTU, NOJIyYeHHass B TOM cnydae,
Korga fgaHHas yacTb npejcTaB/ieHa B BUAe onpefeneHHON NepBUYHON maTeMaTuyecKkoli MoAesnun ¢ onpeje-
NEHHbIM NHOEKCOM pa3MelleHus.

[MCO/TS 16610-12006.3.3]

MpumeyaHne — BpAaHHOM YacTn MICO 25178 Ansi NONyYeHUsi NepBUYHOM NMOBEPXHOCTU UCMO/b3yeTcs S-
nnbTp.

3.1.3.1 nepBUYHasA M3B/ieYyeHHaa NoBepXxHOCTb (primary extracted surface): KoHeuHbIli HaGop To-
YeYHbIX AaHHbIX, MONYYEHHbIX C MePBUYHOI NOBEPXHOCTH

(MCO 14406:2010, 3.7]

3.1.4 punbTp noBepxHocTu (surface filter): Onepatop puUnbTpaLMn, NPUMEHSIEMbI K MOBEPXHOCTU.

MpumMmedyaHne — Ha NpakTvke onepartop hunbTpa 6yAeT NPUMEHATLCS K NEPBUYHON U3BIEYEHHOW NoBepx-
HOCTW.

3.1.4.1 S-dpnnbTp (S-filter): NMoBepXHOCTHbIA PUNLTP, KOTOPbIA yAanseT ¢ NOBEPXHOCTU Mesnkue na-
Tepa/ibHble KOMMOHEHTbI, MPUBOASA K NOIYYEHUIO NePBUYHOM NOBEPXHOCTU.

3.1.4.2 L-dounbTp (L-filter): NMoOBEepPXHOCTHbIN OUNBTP, KOTOPbI yaanseT ¢ NepBUYHON NMOBEPXHOCTU
nnn S-F-noBePXHOCTU KPYyMHble faTtepasnbHble KOMMNOHEHTbI.

3.1.4.3 F-onepauus (F operation): Onepauus, koTopasi yaansiet (ooOpMbl C NepPBUYHO NOBEPXHOCTMU.

MpumeuvuaHune 1— HekoTopble F-onepaunn (HanpumMep, onepaunn 06 begUHEHUS) UMEIOT AeliCTBMe, BECb-
Ma OT/IM4HOe OT unbTpaumn. M xoTa mx AelicTBUe MOXET orpaHnyumsaTthb 6osiee KpyrHble MacliTabbl narepasibHoro
KOMMOHEHTa MOBEPXHOCTU, ;AHHOE feliCTBME ABNSETCS O4YeHb HeueTknM. HeyeTkas NnHus AeiicTBusa F-onepauun npega-
CTaB/ieHa Ha pucyHke 1.

MpumeyaHune 2— MHorve L-dounbTpbl YyBCTBUTENbHBI K (hopMe 1 nepen NnpuMeHeHeM TpebytoT BbINos-
HeHus F-onepauun B KauecTBe NpeaBapuTenbHOro ubTPOBaHUS.

3.1.5 S-F noBepxHocTb (S-F surface): NNoBepxHOCTb, NOSIyYEeHHAss N3 NEepPBUYHOIK NOBEPXHOCTU MYTEM
yAaneHus dopmbl Npy nomouwmn F-onepayuu.

MpumeyaHne — PUCyHOK 1 nnnioctpupyeT cBA3b Mexay S-F noBepxHOCTbO U S-punbTpom, a Takke F-
onepauwei.

3.1.6 S-L noBepxHoOCTb (S-L surface): [MoBepXHOCTb, NOSly4yeHHaa M3 S-F-NoBepxHOCTU NyTeMm yaane-
HVUS KOMNOHEHTOB 6o/ibWOro macwTaba Npyn nomowun L-cbunbTpa.

MpumedyaHune — MNOBEPXHOCTb, NOSyYeHHass 13 S-F-NOBEPXHOCTU NyTeM yAa/ileHNs KOMMOHEHTOB 60/1bLLIO-
ro macwraba npu nomowm L-thunbTpa. PUCYHOK 1 nnnocTpupyeT CBs3b Mexay S-L noBepxHOCTbIO 1 S-chunbTpoMm, a
Takke L-chHNbTpOM.



FoOCT P NCO 25178-2—2014

5 L F
« b

nManbln macwTab.
OBonbwoii macwTtab
COcb MaclwTabupoBaHUs. :
dF-onepauHfl. Trrrrrr/rlrrrrr/wr Trrwrern. m
6S-chnnbTp.

S SF
" L-chunbTp. e RIS

S S-L #

HTHTTES iy

PucyHok 1 — cBs3n mexay S-punbTpom. L-ddnnbTtpom. F-onepauymneid, a Takxke S-F n S-L noBepxHoCcTAMMU

3.1.7 noBepxHOCTb OrpaHm4yeHHoro macwTaba (scale-limited surface): S-F noBepxHOoCTb wunn S-L
NOBEPXHOCTb

3.1.8 aTtasniloHHas noBepxHocTb (reference surface): [ToBepXHOCTb, CBAA3aHHAA C MOBEPXHOCTbIO Orpa-
HWYEeHHOro maclwTaba B COOTBETCTBUW C KpUTEPMEM.

MpumeuyaHune 1— Pe3dynbTaT NCNOJb3YeTCS B KAYeCTBE 3Ta/IOHHOV NMOBEPXHOCTM A/1A NapamMeTpoB CTPYK-
Typb! NMOBEPXHOCTU.
MpumeyaHne 2 — lMNpUMepbl 3TAJIOHHbLIX MOBEPXHOCTEM, BK/KOUAsA NIOCKOCTb, UMANHAP 1 cdepy.

3.1.9 o6nacTb oueHkn (evaluation area): YacTb NMOBEPXHOCTM OrpaHM4YeHHOro mMacwTtaba A8 onpe-
[eneHus oueHMBaeMon o6nacTtu.

MpumeyaHne — AN NOMyYeHUS JOMNOSTHUTENbHOW MHpopmaumm cM. CO 25178-3.

3.1.10 o6nactb onpegeneHunsa (definition area): HacTb o61acTtn oueHkKu ANA onpegeneHnsa napamer-
pOB. XapakTepu3ylLWmnx NOBEPXHOCTb OrpaHN4YeHHOro macwTtaba.

3.2 TepMWHBbI TEOMETPUYECKUX NapaMeTpoB

3.2.1 napameTp nonsa (field parameter): MapameTp, onpeaesieHHblA HA OCHOBaHMW BCeX TOYeK Mo-
BEPXHOCTU OrpaHMyeHHOro macwraba.

NMpumeyaHune — MapameTpbl NOMs onpeaeneHbl B NyHKTE 4.

3.2.2 napameTp dyHkuumn (feature parameter): MNMapameTp, onpeAesieHHbIi B noarpynne 3apaHee 3a-
AaHHbIX Tonorpaduyecknx PyHKUN i Ha OCHOBaHUM NOBEPXHOCTU C OrPaHNUYeHHbIM MaclwTabom.

MpumeyaHune — MapameTpbl YHKLMM ONpeaeneHbl B NyHKTe 5.

3.2.3 V-napameTp (V parameter): lNone o6bema mMatepuana wnam obbema nNycToT, UAM napameTp
hyHKUMN.

3.2.4 S-napameTp (S-parameter): MapameTp nons wunuM QYHKUMN, KOTOpbli He saBnseTca V-
napamMmeTpom.

3.2.5 BbicoTa (height): MognncaHHoe HOpMasibHOE pacCTOsiHWE OT 3Ta/IOHHOI MOBEPXHOCTW A0 NO-
BEPXHOCTN C OrpPaHNYEHHbIM MaclTabom.

MpumeuyaHunme 1— PaccTosiH/e onpeaensieTcs no HopMaam K 3TaA/IOHHOW NOBEPXHOCTY.
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MpumeyvaHune

2 — BbIcOTa OoTpuuaTesibHa, €Ccny OT 3Ta/IOHHOW MOBEPXHOCTU TOuKa pacrofnaraeTcs B
Hanpas/fieHny Matepuana.

3.2.6 3HaueHWe Ha ocu opauHaTt z(x,y) (ordinate value zfx.y): BbicOTa NOBEPXHOCTU C OFPaHUYEHHbIM
MacwtaboM B MOMOXEHUU X,Y.

MpumMmeyaHne — cuctema KOOPAMHAT OCHOBaHA Ha 3Ta/IOHHOW MNOBEPXHOCTY.

3.2.7 BeKTOp fnokanbHoro rpagueHTta | —.— (local gradient vector | — )

Kax ry) {Ax ry)
rpa,ql/leHT NMOBEPXHOCTU C OrpaHNYeHHbIM MacLTaboM B MOJTOXEHUU X)Y.

MpumeyaHune — [I9 KOHKPETHOro nNnpumeHeHus cm. NCO 25178-3.

3.2.8 dyHKUMA aBTOKOppenauyumn [ACF ty ) (autocorrelation function fACF (tx, ty):

®YHKUMA, KOTOpas ONUCbiBaeT KOPPensauuio Mexay NOBepXHOCTbIO W aHanorM4YHOi MOBEPXHOCTLIO,
npeo6pasoBaHHO npu nomouwu ((,,/,)

JJ *(Wi)r(x - Ixy - id.rdr

a

[ acf )= -

Jir(x;)r(xj)dvdr
n

Mpuuem A — o6nacTb onpeaeneHus.

3.2.9 npeob6pasoBaHne ®ypbe (fourier transformation F(p.gq): OnepaTtop, KOTOpbIi Npeobpa3yeT Mo-
BEPXHOCTb C OrpaHNYEeHHbIM MacwTaboM B NPOCTPaHCTBO Pypbe.

f(M I-

npnyem A — obnacTb onpegenieHns.

3.2.9.1 yrnosoii cnekTtp "APs(-¥) (angular spectrum /APS(s): CnekTp MOLWWHOCTN ANS 3a[aHHOro
HanpaBJ/IeHNA OTHOCUTENIbHO YKa3aHHOro HanpaesieHus 9 B N1OCKOCTU 061acTn onpegeneHus.

ffiP$(s)= J r|F[rsin(.v-0)./-cos<s-0)J dr
1f2

roe 9, _ R2pvana3oH vHTerpauvm B pajvasibHOM HanpaB/fieHUW, a S — yKa3aHHOe HanpaB/ieHue.

MpumeyaHune 1— MoONOXMTENbHAsA OCb X ONPEAENSETCS Kak Hy/1eBO yTon.
MpumeyaHne 2-Yron aBaseTca NOMOKUTENbHBIM B HanpaB/fieHUN NPOTUB YaCOBOW CTPESIKMA OT OCH X.

3.3 TepMUHbI TeOMETPUYECKUX NPU3HAKOB

3.3.1

nuk (peak): Touka Ha MOBEPXHOCTU, KOTOpas Bbille BCEX OCTas/IbHbIX TOUYEK MNOGAM30CTM OT AaH-
HOW TOYKM.

NMpumedaHune 1— [Na ANCKPETHbIX JaHHbIX HEOGX0AMMA TPUAHTYISILMS NMOBEPXHOCTU.
MpumeyaHune 2— CyuwecTByeT TeopeTuyeckasi BO3MOXHOCTb M/1aTo. Ha npakTuke 3TOro MOXHO n3bexartb
NyTEM MCMNO/Ib30BaHNSA CTPEMSILLEFOCS K HY/IHO HaK/IOHa.

MpumeuvyaHune 33— [N KOHKPETHOIO NpUMeHeHus cMm. MCO 25178-3.

3.3.1.1 rop6 (hill): O6nacTb BOKpYr N1ka, B KOTOPOW BCe BapMaHTbl TPAeEKTOPUU MaKCUMasibHOIo NoAb-
eMa 3aKkaH4YMBalTCA Ha nuke.

3.3.1.2 nnHnga kypca (course line): KpuBas, pasgenswouan cocegHue ropbbl.
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3.3.2 npoBan (pit): Touka Ha NOBEPXHOCTWN, KOTOpas pacnosiaraeTcs HMXe BCeX OCTasibHbIX TOYEK MO-
611130CTM OT fAaHHOI TOYKN.

MpumeyvaHne 1— [59 AUCKPETHbIX AA@HHBIX HEOOXOAMMA TPUAHTYIALUSA MOBEPXHOCTU.

MpumeyaHune 2 — CylecTByeT TeopeTnyeckas BO3MOXHOCTb NaTo. Ha npakTuke 3TOro MoOXHoO usbexatb
nyTem MCMosib30BaHNA CTPEMSLLErOCA K HY/IH0 Hak/loHa.

MpumeyvyaHwune 3 — [NA KOHKPETHOrO nNpumeHeHus cm. NCO 25178-3.

3.3.2.1 xeno6 (dale): O6nacTb BOKpPYr npoBasa, B KOTOPOV BCe BapunaHTbl TPAEKTOPUN MaKCUMasibHO-
ro crnycka 3akaHumBaloTCs B npoBare.

MpunmeyaHne — MoTuB apeana — xeno6, cm. MCO 12085.

3.3.2.2 nuHua xpebTa (ridge line): KpuBas, pasgensiouias cocefHue xenoba.

3.3.3 ceagno (saddle): Habop To4Yek Ha NMOBEPXHOCTU OrpPpaHNUYEHHOro MacwTtaba, B KOTOPbIX JIMHUU
xpebTa 1 NMHUKN Kypca nepecekaroTcs.

3.3.3.1 Touka cegna (saddle point): Cegno, coctosilee U3 04HOM TOUKN.

3.3.4 Tonorpaduyeckasa xapaktepucTumka (topographic feature): XapakTepucTuka apeana, SIMHUK
WM TOYKM Ha NOBEPXHOCTU OrpaHUYeHHOro maclTaba.

3.3.4.1 xapakTepucTtuka apeana (areal feature): Ffop6 nnm xeno6.

3.3.4.2 xapakTtepuctuka nuHun (line feature): JinHna kypca nnm nuHnusa xpebTa.

3.3.4.3 xapakTepuctuka Toukn (point feature): Touka nuka, nposasa unu ceana.

3.3.5 nnHnsa koHTypa (contour line): J/INHMA Ha NOBEPXHOCTMU, COCTOSALWAA U3 TOYEK PABHOW BbICOTbI.

3.3.6 cermeHTauna (segmentation): Meton, KOTOpbIli pa3fenaeT NOBEPXHOCTb OFpPaHMYeHHOro mac-
wTaba Ha OTAesIbHble 30HbI.

3.3.6.1 cbyHKUMA cermeHTaymm (segmentation function): ®yHkuuMA, KoTopas pasgensieT Habop «sBne-
HU» Ha ABa pas/IMYHbIX Habopa, Ha3BaHHbIX 3HAYNMbIMW U HE3HAYUMbIMU ABMEHUAMU, N yAOB/eTBOpPSAeT
Tpem O0COBEHHOCTAM cermMeHTayuu.

MpumevyaHune 1— lNpumepbl ABAEHWI: 3HAYEHNA OPAVHATbI, XapaKTEPUCTUKM TOYKM U T. 4.

MpumeyaHune 2— MNonHOe MaTteMaTMyeckoe onuncaHne oyHKLUM cerMeHTaumm n Tpex ocobeHHoCTel cer-
MeHTaunn npeacTaBieHo B OKyMeHTe Scott (2004) (cm. cebinky (16)).

MpumeyaHune 3 — MaremaTuyeckyto 06paboTKy (DYHKLMM CermeHTaumMm n 0CO6eHHOCTU cermMmeHTauumn ne-
peHecyT B 6yayLmii AOKyMeHT cepun MCO 16610 no cermeHTauuu.

3.3.6.2 nepBoe cBoiicTBO cermeHTaymm Pl (first segmentation property P1): CBOWCTBO, cocToslee B
TOM. 4YTO KaXzoe siB/iIeHNe OTHOCHAT K HAGOpY 3HAYMMbIX ABMEHU UM Habopy HEe3HAYNMbIX SIB/IEHWIA, HO He K
o6oum Habopam.

PL:\fACE. Y(A)ly®(A\=A a MA)nd(A) =0

rne E— HaGop Bcex siBNeHWid;

</{) — kapTupoBaHue AABNEHWI B Ha6ope 3HAUYNMbIX ABEHWUIA:

»{.) — KapTupoBaHue siB/IeHNA B Ha6ope He3HaUYNMbIX SIBNEHWIA.

3.3.6.3 BTOpOe cBoOlicTBO cermeHTauumn P2 (second segmentation property P2): CBolicTBO, cocTos-
uee B TOM. YTO eC/in 3HA4YMMoOe siBMleHWe yaanuTb U3 Habopa siBMeHuli, TO ocTas/ibHble 3HauYMMble SIB/IEHUA
COXpaHATCSA B HOBOM HaGope 3HAYMMbIX SIBNIEHUIA.

P2: V/lcflc E. ®(A)ED(B)

rne E— Habop Bcex siBNeHWid;

»{.) — KapTupoBaHue AB/IEHN B Ha6ope He3Ha4YNMbIX SABNEHNA.

3.3.6.4 TpeTbe cBoOWCTBO cermeHTayumm P3 (third segmentation propeny P3): CBolicTBO, cocTosilee
B TOM. UTO €C/N yaannTb He3HayMmoe siB/ieHne U3 Habopa ABJIEHWUH, TO 3TO NPUBOANT K NOIYHEHUIO aHaso-
r’MYHOro Habopa 3HaYNMbIX ABMEHUA.

P3: T1EN=>Y bl =Y<L,
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rae E— Habop Bcex sBNeHui;

Ip[.) — kapTupoBaHue siBieHNH B Ha6ope 3HAYNMbIX SABAEHWUA.

3.3.7 pepeBOo n3meHeHunii (change tree); Mpacdunk, B KOTOPOM Kaxngasi IMHUS KOHTypa npeacTaBrieHa B
KayecTBe TOUYKM OTHOCUTEsIbHO BbICOTbl TakMM 06pa3oM, 4YTO6bl cocefHME JIMHUM KOHTypa MpeacTaBisaAn
coboli cocegHne TOUYKN Ha rpadoumke.

MpMeuaHMe — MVKM U NPOBaIbI MPEACTAB/IEHbI HA AEPEBEe U3MEHEeHUl K KOHUY /HWA. Toukm cegna
npeAcTaBneHbl Ha AepeBe M3MeHeHUl Mpu MOMOLUY 06 bEeAVHSIIOLMXCS NIMHWIA. [loMONHUTENbHbIE CBEAEHUS O AepeBe
N3MEHeHUsi NMPeACTaBEHb! B MPUIOXKEHN A.

3.3.7.1 oTceyeHue (pruning): MeTopa ynpouweHus gepeBa U3MeHEHWU, B KOTOPOM yAaneHbl NHUK OT
NUKOB (UK NPOBasioB) A0 6/INXKANLWNX COeAUHEHHbIX TOYEeK ceana.

3.3.7.2 nokanbHasa BbicoTa nuka (local peak height): PasdHnua mexay BbICOTOW Nuka v BbICOTON 6/1m-
Xailwero coefUHEHHOro cesa Ha AepeBe U3MEHEeHUA.

3.3.7.3 nokanbHaa BblicoTa npoBana (local pit height): PasHuuya mMexay BbICOTOW Gamxanwero co-
e[INHEHHOTO ceAsla Ha flepeBe U3MEHEHMI 1 BbICOTOl npoBana.

3.3.7.4 oTceveHue no Bonbdy (wolf pruning): OTceyeHne, Npu KOTOPOM JIMHUU y[aNsalwTCA B NO-
psAAKe OoT MMKaynpoBasa C HaMMeHbllUel NoKasbHOWM BbICOTOM Muka/mpoBana A0 Nuka/nposana C yka3aHHON
NOKaNbHO BbICOTOMN.

MpumMmeuyaHUe — fokabHas BbicoTa nnKafapoBana GyAeT M3MeHSITbCSi B MpoLecce oTceveHusi Bonbga,
MOCKOJIbKY yAansieMble IMHAN U3 fiepeBa 3MeHEHWsl Takke NpUBEaYT K yAasieHNio CBA3aHHON TOUKY cefna.

3.3.8 BbicoTa nuka no Bonbdy (wolf peak height): MuHumanbHbIli nopor, Npn KOTOPOM MUK OTceka-
eTca Npu NoMolM npasuna otcoyeHns Bonbda.

3.3.9 BbicoTa npoBasia no Bonbdy (Wolf pit height): MMHMManbHbIN NOpor, NpM KOTOPOM MUK OTCe-
KaeTcs Mpy nomouwu npaBusia otTcedyeHns Bonbda.

3.3.10 BbicoTa nuka (peak height): BbicoTa nuka.

3.3.11 BbicoTa npoBana (pit height): Beicota npoBana.

3.3.12 pasnunueHune BbicoT (height discrimination): MMHnmManbHaa BbicoTa Nuka no Bonbdy nan mu-
HMMasbHas BbiCOTa nMposana No Bonbdy Ha NOBEPXHOCTU OrpaHM4YeHHOro macwTtaba, KOTOpyk cnepyet
6paTb B pacuerT.

MpumMmeyaHMe — pasMyeHNe BbICOT 06bIYHO YKa3aHO B NpoueHTax oT Sz (4.1.6).

4 OnpepgeneHnsa napameTpoB nongd

B TepMVHOMIOTMYECKUX 3anucsix, NPeAcTaB/IeHHbIX HUXE, 3a KaXAblM TepMUHOM criefyeT ero napa-
MeTp (COKpalweHHbIi TEPMUH), @ 3aTeM ero CUMBOJ. W XOTA COKpalleHHble TePMUHbI MOTYT cCOAepXaTb
MHOXeCTBO 6YKB, CUMBO/IbI BK/IOUAIOT TOSILKO OfHY BYKBY C MHAeKCOM (Npu Heo6xoAnMocTu). CUMBObI UC-
Mofb3ylTCs B ypaBHeEHUAX, NpeAcTaB/ieHHbIX B HacToslWeM AoKyMeHTe. MpuynMHa Takoro pasfgefieHusi co-
CTOUT B TOM, 4TO6bl N36eXaTb HEMPABULHON UHTEPNpPEeTaLun COCTaBHbIX BYKB KakK 3HaKa YMHOXEHUS MEX-
LY KOJIMYeCTBEHHbIMW NapaMeTpamy B ypaBHeHUsiX. [apaMeTpbl (COKpalleHHble TEPMUHbI) UCMONbL3YIOTCS B
OOKYMeHTauun n3genus, pucyHkax u nctax TeXHUYEeCKUX AaHHbIX.

4.1 MapameTpbl BbICOTbI

Bce napameTpbl BbICOTbI OnpefesieHbl B 061acTn onpegeneHus.

4.1.1 CpepgHekBagpaTU4YHOe 3HayeHMe BbICOTbl MOBEPXHOCTU OrpaHMyeHHoro macwTtaba Sq, Sq
(root mean square height of the scale-limited surface Sq, Sq): CpegHekBagpaTMyHOe 3Ha4YeHNe opAanHaTbl B
obnacTtn onpegeneHuns (A)
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4.1.2 acuMmeTpusa MNOBEPXHOCTW orpaHunyeHHoro macwTaba Ssk, Slk (skewness of the scale-
limited surface Ssk. Ssk)OTHoOwWeHNe cpefHEro opanHaTbl B TpeTbell cTeneHn n ky6a Sgq B o6nactu onpe-
pnenexHuns (A)

4.1.3 aKcuecc NMOBePXHOCTM OorpaHMyeHHoro macwrtaba Sku, S” (kurtosis of the scale-limited sur-
face Sku, S<u): OTHOWeHME CcpeaHEro 3Ha4YeHUA opanHaTbl B YeTBEPTOW cTeneHn n Sq B 4YeTBEpPTOl cTene-
HU B o6nacTtn onpegenexHusa (/1)

4.1.4 makcumanbHas BbICOTa NuMKa NOBEPXHOCTW OrpaHM4YeHHoro macwTtaba Sp, Sp (maximum
peak height of the scale limited surface Sp. Sp): Han6onblwee 3Ha4YeHWe BbICOTbI NMKa B 06/s1acT onpege-
neHus.

4.1.5 makcnmanbHas BbiCcOTa NpoBasia NOBEPXHOCTN OrpaHNYeHHOro macwTraba S,. S* (maximum
pit height of the scale limited surface Sv, Sv): OTpuuaTenbHoe 3HauYeHWe HanmbosblUeil BbICOTbI NpoBasa B
ob6nacTu onpegeneHuns.

4.1.6 MmakcMManbHasa BblCOTa NOBEPXHOCTWN OrpaHMyeHHOro macwrtaba Sz, Si (maximum height of
the scale-limited surface Sz, Sz): Cymma MakcumasibHOWM BbICOTbl MUKA U MaKCMManbHOW BbICOTbI NpoBasia B
ob6nacTu onpegeneHuns.

4.1.7 apnpmeTnyeckoe cpefHee 3HaYeHME BbICOTbl MOBEPXHOCTN OrpaHUYeHHOro macwTab Sa,
Sa (arithmetical mean height of the scale limited surface Sa. Sa): ApndmeTnyeckoe cpegHee abCcoNOTHOIO
3HayeHna opAuHatbl B o6nactu onpegenenns {A)

5a dvdv

4.2 TIpocTpaHCTBEHHble NapaMeTpbl

Bce npocTpaHCTBEHHbIE NapaMeTpbl onpegesieHbl B 06/1aCTW onpeaeneHuns.

4.2.1 pnwHa aBTOoKoppenauuun Sal, Sa (autocorrelation length Sal. Sal): Topn3oHTanbHOEe paccTosHue
KOTOopoe 6blcTpee Bcerga ymeHbllaeTcs A0 YKa3aHHOro 3HavyeHus s.0s s< 1

MpumeyvyaHune 1— EcCnuHe ykasaHo MHOe, 3HaYeHMe S MO ymMonyaHuio npegcrtasnedHo s NCO 25178-3.
MpumeuyaHune 2— [padurueckoe OTpaxeHWe npoueaypbl pacyeta Sal NnpeAcTaB/ieHO Ha PUCYHKe 2.
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a) PyHKUMS aBTOKOPPENALUM NOBEPXHOCTH b) Mopor aBTOKOpPpeNALUN Npu s (HEPHbIE TOUKM
pacnonoxeHbl Bbille Nopor

SjJ /~ran

c) MoporoBas rpaHuya LEeHTpanbHOM YacTn nopora d) MonspHbie KOOPAUHATLI, BeAyUe K ANUHE
aBTOKOPPENALUYN B Pa3/IMUHbIX HANpaBaeHNAX

PucyHok 2 — Mpoueaypa pacuyeta Sal n Str
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4.2.2 COOTHOLWEHMWE TeoMeTpPUYECKNX pa3smMepoB CTPYKTypbl Str, S;r (texture aspect ratio Str. Str):
OTHOWeHNe ropusoHTanbHOro pacctosiHua fA C  KoTopoe 6GbiCTpee BCEro CHWXaeTcs A0 YyKasaHHOro
3HAYeHMNA S. K TOPU30OHTa/IbHOMY PacCTOAHUIO ) C HaMMeHbLL el CKOPOCTbIO CHMXKEHNA A0 S, MPY 3TOM
O0ss< 1

min | p n
Iv,lve W '*
*tr = max
ft

A- (N*1,):lact(M v)~ s|

n **

** — 0COBEHHOCTb, COrslacHO koTopoi fACFT s Ha npsiMoit NMHUKM, coeanHSAIOWeER TouKy C Hauva-
NI0M KoopAuHaT.

MpumeyvyaHne 1— ECNuU He ykaszaHO MHOE, 3HaYeHMe S MO yMos14aHuo npeacrtassieHo B8 NCO 25178-3.
NMpumeyaHwne 2— padumyeckoe oTpaxeHUe npoueaypbl pacyeta Str npeAcTaBfeHO Ha pUCYHKe 2.
4.3 TwubpuagHble napameTpbl

43.1 cpefHekBagpaTUUHbIN rpagneHT MOBEPXHOCTU OrpaHM4YeHHoro macwTtaba Sdq, S*, (root
mean square gradient of the scale-limited surface Sdq. Sdq): CpegHekBagpaTnyHoe 3HadyeHwe rpagueHTa
noBepxHOCTU B o6nacTu onpegeneHns (A) NOBEPXHOCTM OrpaHNYeHHOro MaclwTaba

J’dq -

4.3.2 pa3BepHyTOe COOTHOWEHWEe MNOrpaHM4YHOl nnowann MOBEPXHOCTM OrpaHMYeHHOro Mac-
wTtaba Sdr, Sdf (developed interfacial area ratio of the scale-limited surface Sdr. Sdr): OTHowWweHNe nNpupocTa
norpaHn4yHol nnaouwaan NOBEpPXHOCTU OrpaHWYeHHOro Macwrtaba B o6nactu onpegeneHus (>4) Kk obnactun
onpegenexHus

NMpumMmeyaHue — ANs NPaKTUYECKOrO MCMOMNbL30BaHUSA AaHHOMO NapameTpa CM. CCbiky [10].

4.4 ®YHKUMN N CBA3AaHHbIE C HUMUW NapamMeTpbl

4.4.1 dhyHKLNA KoadhdUuMeHTa CMATUA apeasia Ha NOBEPXHOCTM OrpaHUYeHHoOro macwTaba (ar-
eal material ratio function of the scale-limited surface): ®yHkuusa, KkoTopas oTpaxaeT KOIPDPULNEHT CMATUA
apeasia NOBEPXHOCTWN OFPaHUYEHHOro MacluTaba Kak (PyHKLUIO BbICOTbI.

MpumeyvyaHune — JaHHy0 YHKUMIO MOXHO MHTEPNPETUPOBaTh Kak (PYHKUMIO MHTerpasibHOW BEPOSTHOCTMN
opauHart z(x-/) obpasua B 061acTu onpeaeneHuns.
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4.4.2 KO3 D ULNEHT CMATUA apeasia NOBEPXHOCTM OrpaHMyeHHoro macwtaba Smr(c), Snf(c) (ar-
eal material ratio of the scale-limited surface Smr(c), Shir(c)): OTHoweHne nnowaan maTepuana nNpu yka-
3aHHOIi BbICOTe C K 06/1aCTW OLLEHKN.

MpumeyaHune 1— Smr(c)06bIMHO BbIpaXXaeTCsa B NPOLEHTaXx.

MpumeuyaHune 2 — BbicoTy 6epyT 13 3Ta/IOHHOI NMIOCKOCTU. CM. PUCYHOK 3.
MpumedyaHune 3— [laHHasA PyHKUMA CBA3AHA C MHTErpasibHOM (PyHKLME BepoATHOCTU opAauHaT obpasLa.

YcnoBHble 0603HaveHunsa: X — xoapduymemt cmatua apeana Snu(c). B npoyeHTax,
Y — BbicOTa. ‘ YKa3aHHas BbicoTa, .'STanoHHanA NNOCKOCTb.

PucyHok 3 — KoaphmumeHT cMsaTuA apeana

4.4.3 ob6paTHbIi KO3 (PUUMEHT CMATUA apoasa MNOBEPXHOCTU OrpaHUYEeHHOro MacwTaba
Smc(mr), Smctmr) (inverse areal material ratio of the scale-limited surface Smc(mr), Smc(mr)): BbicoTa c.
Npu KOTOPOW gocTuraetTcs 3afaHHblii KOachduumeHT cmaTua apeana (material ratio, mr).
MpumeyaHne — BbICOTy 6ePYT C ATA/IOHHO MIOCKOCTU (CM. PUCYHOK 4).

10
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YcnoBHble 0603HayYeHnsi: X — ko3 ULMEeHT cMATUS apeana Smc|mr), B npoueHTax: Y — BbicoTa.

PrcyHOKk 4 — OG6GpaTHblli KO3 PUUMEHT CMATUA apeana

4.4.4 napameTp apeasa ANA cTpaTuuuMpoBaHHOW (PYHKLWOHaNbHOW MOBEPXHOCTW OrpaHu-
YyeHHoro macwTa6a (areal parameter for scale-limited stratified functional surfaces): MapameTp, KoTOpbIi
oTpaxaeT Koa(hpuumeHT cmATUA apeana cCTpPaTUdOULMPOBAHHOW (DYHKLUWOHANIbHOW MOBEPXHOCTU OrpaHu-
YeHHOro MacwTaba Kak MYHKLMNIO BbICOThI.

4.4.4.1 noBepxHOCTb Afapa (core surface): [TOBEpXHOCTb OFPaHNYEHHOTO MacwTaba, 3a UCKIIYeHNneM
BbICTynawLuinmx 3a npegenbl sgpa ropbos 1 xenobos {CM. pUCyHok 5).

4.4.4.2 BbicoTa agpa Sk, £* {core height Sk. Sk): PaccTosiHne mexay HanboNbWNM N HAUMEHbLIUM
YPOBHEM MOBEPXHOCTU aapa. (CM. pUCYHOK 5).
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YcnoBHble 0603HaYeHUs: X — KO3 PULUEHT cMATUA apeana. Y — NONOXeHUEe IMHUN nepeceyeHns. 1 — cekaHc. 2 — ceKaHc ¢
HaMMeHbW UM rpagueHTom: 3 — 3KBUBANEHTHaA npaAmMas nuHuA. Sk — BbicoTa agpa: Smrl, Smr2 — koad UUMEHTbI CMATUA.
ANs NpocTOThl MAMOCTPALNN AAHHbI PUCYHOK A€MOHCTPUPYET Npodub, a He naowajb NOBEPXHOCTU. [IPUHLUN aHaNOrn4eH Ans
nnowagu NOBEPXHOCTH.

PncyHok 5 — PacueT 3HadyeHunn Sk. Smrl n Smr2

4.4.4.3 cHuxeHHas BbicoTa nuka Spk, Sp* (reduced peak height Spk, Spk): CpegHee 3HayeHue Bbl-
COTbl BbICTYNaKLWNX NMMKOB HaZ NMOBEPXHOCTbIO siapa.

MpumeuyaHune — lNpoLeccycpeaHeH sl B MyHKTe 5 CHUXAET BWsIHME BbIGPOCOB Ha AaHHbIli napaMeTp.

4.4.4.4 cHnxXeHHaa BbicoTa xenoba Svk, S\ (reduced dale height Svk. Svk): CpegHee 3HayeHue
BbICOTbl BbICTYNalLWMX Xeno60B HMXKe NOBEPXHOCTU Agpa.

MpumeyaHune — lpouecc ycpeaHeEHNS B NYHKTE 5 CHUXAET BVSHE BbIGPOCOB Ha faHHbIV napameTp.

4.4.45 koadhpuumeHT cmatua Smrl, S™, (material ratio Smrl, Smrl): OTHOoweHMe <NMKOB> ob6na-
CTU MaTepuana Ha JIMHUM NepeceyvYeHusi, KOTopas oTAenseT BbicTynatwouwme ropbbl OT NMOBEPXHOCTU sigpa, K
06/1aCTV OLEHKMN.

MpumeyaHune — OTHOWEHNE BbIPAOKEHO B MPOLIEHTaX.

4.4.4.6 Koadbdunymetr cmatua Smr2, 4 =2 (material ratio Smr2, Smr2): OTHoweHne <xenob6oB> o061a-
CTM MaTepuana Ha IMHUN NepeceyeHns, KOTopas oTAeNnseT BbiCTynakwlne xenoba OT NOBEPXHOCTN AApPa, K
06/1acTV OLEHKMN.

n punmeyaHne — OTHOLWeHne BbIPa>XeHO B NpoueHTax.
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4.4.4.7 xpnBasa BEpPOATHOCTU cMATUA apeana (areal material probability curve): OTobpaxeHne KpuBoi koadhdn-
LMeHTa CMATUA apeasna, B KOTOPOW KO3(hULIMEHT 061aCTN CMATUS BblpaXaeTcsl B BUAE rayCCOBOM BEPOATHOCTU B 3Ha-
YeHUAX CTaHAAPTHOTO OTK/IOHEHUS!, OT/IOXKEHHbIX JIMHEHO Ha rOpPU30OHTasIbHO OCK.

NMpumeyaHne — [laHHan WKana BbIpaXaeTcs IMHENHO B CTaHAAPTHbIX OTK/IOHEHUAIX COMNacHO pacnpepje-
neHuto Maycca. B gaHHOl wWkane kpyBas KoadipuLmeHTa CMATUS apeasia Npu raycCoBOM pacnpefesieHun cTaHOBUTCSA
NpAMON NHWeR. [ns cTpatuduumMpoBaHHbIX MOBEPXHOCTEN, NpeAcTaBfeHHbIX ABYMA pacnpegeneHuamu Faycca, Kpu-
Basi BEPOSTHOCTU KO3(DhMLIMEHTA CMSITUSI apeasia NOKaKeT ABe JSIMHeNHbIX 061acTu (CM. 1 1 2 Ha puUcyHKe 6).

HT  ‘MKM

YcnoBHble 0603HaYeHnAM —mo61acTb NnaTo; 2 — 061acTb xeno6a: 3 — ocTaTku UK BbIXOASME 38 ONpee/ieHHble npefenbl NUk1 o
AaHHbIX (TOBEPXHOCTL OfpaHUUYeHHOo MacwTaba); 4 — rny6okue Haceuykn Uaun BbIXOAAULME 3a ONpejeneHHble npejensl xenoba u
AaHHbIX (TOBEPXHOCTb OrpaHMyeHHoro macwTra6ba); 5 — HecTabunbHaa o6nacTb (M3rn6), BKAOUYEHHAA B TOUKY nepexoja nnato-xeno6
Ha OCHOBaHWM KOMGUHaLUN ABYX pacnpejeneHunii.

PrcyHOK 6 — KpuBasi BEPOATHOCTU KO3(hhurLMeHTa cMATHUA apeana

4.4.4.8 cpegHekBaapaTnyHoe OTK/IOHeHUe xenoba Svq, (dale root mean square deviation Svq,
SvQq): Yron Hak/ioHa NnHUM perpeccuun B o6nactum xxenoba (CM. pUCYHOK 7).

MpumeyaHune — Taknm 06pasom, 3Ha4YeHWE SvQq MOXHO MHTEPNpPeTMpoBaTb Kak 3HauyeHwe Sg. B MUKPO-
MeTpax. cny4aliHoro npouecca, KoTopblii 06pa3yeT KOMMOHEHT Xesno6a Ha NoBEPXHOCTU.

4.4.4.9 cpegHekBagpaTuyHoe OTK/IOHeHMe nnato Spg, SO0q (plateau root mean square deviation
Spg. SpQ): Yron Hak/ioHa /IMHUK perpeccun B o6aacTu naato.
CM. PUCYHOK 7.

MpumeyaHune — Takum 06pasoM, 3HaUeHVe Spg MOXHO MHTEpPNpPeTMpoBaTb Kak 3HauyeHue Sp (B MUKPO-
MeTpax) C/y4aiiHoro npouecca, KOTopblii 06pa3yeT KOMMOHEHT M1aTo Ha NOBEPXHOCTU.

4.4.4.10 koadppununeHT cmATMAa Smq, Sn0 (material ratio Smq, Smq): KoaddurumeHT cmaTtua apeana
<nnaTto-Xxeno6> Ha nepecevyeHUn Naarto nxenoba (CM. PUCYHOK 7).

NMpumMmeuvyaHune — KoaprUMeHT BbIPKEH B NPOLIEHTAX.
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4.4.5 o6bem nycTtoT Vv(p), VAp) (void volume Vv(p). W(p)): O6beM NycToT Ha eauHuUy niowaamn
npu 3ailaHHOM KO3 (PULMNEHTE CMATUS, PACCYNTAHHOM Ha OCHOBAaHWU KPMBOW KoadhduuneHTa CMATUS ape-
ana

100%

Y(p)=1lo00% J [~<'> -~ < >1n]
»
rae K— koadpduumneHT nepecyeTta B MUIIMMETPbI Ha KBaApaTHbIN MeTp.
4451 06beM NycTOT Xxesioba NOBEPXHOCTU OrpaHMyeHHoro macwTtaba Vvv, Vw (dale void vol-
ume of the scale-limited surface Vvv. Wv): O6bem xenoba npu koapdununeHte cMATma p

V,=K(P).
MpnmeyaHune — 3Ha4YeHNa p Mo ymos4yaHuio npegcrasneHsl B MCO 25178-3.
4.45 2 o6bem NyCcTOT siApa NOBEPXHOCTM OrpaHMyeHHoOro macwTtaba Vvc, Wc (core void volume

of the scale-limited surface Vvc, Wc): Pasnunune o6bema nycToT mexay KoachduymeHtamm cMatma p n q

Y«=K{p)-K(c.

MpumMmeyaHne — 3Ha4YeHUA p U g N0 yMOM4YaHuO npeactasneHbl B MCO 25178-3.

UvL

YcnoBHble 0603HaueHns: LPL — HuxHWii npegen nnato. LVL — HuxHUiA npegen xenoba; UPL - BepxHWit npegen nnato;
UVL — BepxHuii npegen xeno6a; RMg — OTHOCUTENbHbIA KO3 DULUUEHT CMATUA B MeCTe NepeceyeHns nnarto uxenobal
Rpg — yron HaknoHa NMHUM perpeccun B o6nactu nnato; Rvg — yron HaknoHa NMHWKM perpeccun aobnacTtu xenoba.
ANa NpocTOTbl UANOCTPALUN AaHHbI PUCYHOK AEMOHCTPUPYeT Npocunb, a He naowajb NOBEPXHOCTU. MPUHLKUN aHaNOTnYeH ANs
nnoujagn NOBEpPXHOCTHU.

PucyHok 7 — MoBepxXHOCTb OrpaHNYeHHoro macwraba n cooTBETCTBYIOWAsA KpMBas BEPOATHOCTU CMATUS
apeana, a Takxke o6s1acTu, MCNo/Ib30BaHHble Npy onpeaesneHUn napameTpos Spg, Svg 1 Smq
4.4.6 o6bem matepuana Vm(p), Vim(p) (material volume Vm(p). I/m(p)): O6bem maTepuana Ha eaun-

HULY naowaan npu 3agaHHoOM KoaddruneHtTe cMATUS, pacCYMTaHHOM Ha OCHOBaHUW KpPUBOI KoaddurumneH-
Ta cMATUA apeana

loo",,J-Snc*'/)
o
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rae K — koathpuumneHT nepecyeta B MUANMMETPbI Ha KBagpaTHbI MeTp.

MpumeyaHune — CM. pUCYHOK 8.

YcnosHble 0603Ha4YeHUs. X — KO3 (hULUEHT CHATUA apeana, B NpoyeHTax; Y — BbicOTa.

PucyHok 8 — MapameTpbl 06bema NycToT n o6bema matepuana
4.46.1 o6beM mMaTepuana nuka NOBEPXHOCTU orpaHnyeHHoro macwTtaba Vmp, YT1p (peak material

volume of the scale-limited surface Vmp. /np): O6bem maTtepuana npu 3Ha4YeHUmn p
MpumeyvaHne — 3HadveHue p No ymosiyaHuio npeacrasneHo B MCO 25178-3.

4.4.6 2 06beM MaTepuana siapa NOBEPXHOCTU OrpaHMyeHHoOro macwrtaba Vme, (core material
volume of the scale-limited surface Vmc. Wnc): Pasznuumne o6bema matepuana mMexay KoadduumeHTammn
cMATUA P u q

Vn*=Vm(q )-V m(p).

MpumeyaHune — 3Ha4YeHUs p 1 g Mo ymon4yaHuio npeacrasneHbl B NCO 25178-3.
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4.4.7 makcumanbHass BbicoTa nuka Sxp, S*p (peak extreme height Sxp, Sxp): Pasnuuue BbICOTbI
Mexay KoathduymneHtamm cmatna p n q

Sip=Sue(p) — Ske(9)

MpumeyaHne — 3HadyeHUsa P U [ NO yMon4aHuo npegcrasneHbl B UCO 25178-3.

4.4.8 dyHKLMA rpagmeHTa nnotHocTu (gradient density function): MpagneHT NJIOTHOCTU paccynTbl-
BaeTCs A1 NOBEPXHOCTUN OrpaHMYeHHOro macwrtaba M NokasbliBaeT OTHOCUTE/IbHYIO HYaCcTOTY OTHOCUTESIbHO
yrna camoro KpyToro rpagueHTa a(x, y), a Takxe HanpaBsieHMe camMoro KpyToro rpaauveHTta LLx. y) npoTtus

YacoBoli CTpenkn ot ocu X (PUCYHOK 9).

MpumeuvaHune 1— MNpumep YHKLUUM FPAANEHTA MNSIOTHOCTU NPeACTaB/IEH HA PUCYHKe 9.
MpumeuaHune 2— CaMblii KDYTON rPafMEHT a. a TaKkke Hanpas/ieHue CaMoro KpyToro rpagveHTta B npeg-

cTaB/ieHbl Ha pucyHke 10.

YcnoBHble 0603HauYeHUs: X — HanpaBneHWe camoro KpyToro rpajMeHTa fi. B rpajgycax; Y — camblii KpyToii rpagueHT 0. B rpajycax:
Z — yacToTa BO3HUKHOBEHUS.

PncyHok 9 — lMpumep yHKUUU rpagmeHTa naoTHOCTU
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PucyHok 10 — CaMblii KpyTO# rpaiMeHT a, U HanpaBJ/ieHWe CamMmoro KpyToro rpagumeHTa p

4.49 ®dpaKTalibHble MeTOAbI

4.4.9.1 dyHKuMa macwTaba-o6bema Svs(c), Sc) (volume-scale function Svs(c), SVs(c)): O6bem
Mexay MopdoNIorMyYecknm 3aKpbiTUEM U OTKPbITUEM MOBEPXHOCTWM OrpaHUYeHHOro MacwTtaba npu nomMoLu
KBaApaTHOW roprM3oHTasIbHOWM NMAIOCKOCTU KakK CTPYKTYPHOIO 3/1eMeHTa B 3aBUCUMMOCTM OT pa3mepa CTPYKTyp-
HOrO 3/1eMeHTa.

MpumeuvyaHune — DYHKUMIO 3aBUCUMOCTM O6bema OT MacliTaba 06bIYHO NPeACTaBNAT Ha rpadvike npu
NOMOLLV ABOVHbIX 10rapuMNYecKnX LKas.

4.4.3.2 dhyHKUNA oTHOcUTenbHOU nnowapaun Srel(c), S),.,(c) (relative area function Srel(c), Srel(c)):
OTHOWeHMe naowanmn, paccuynTaHHOW NyTeM pasfesieHUs NOBEpPXHOCTU Ha TpeyrosibHble MAUTKM B onpeje-
NeHHOM MacwTabe AMHBI, K 061acTn onpegeneHnsa kak QyHKUMa macwtaba ganHbI.

NMpumMmeyaHne — ODYHKUMIO OTHOCUTESIbHON M/IOWAAM O6bIMHO NPEACTaBASOT Ha rpadvike Npy MOMOLLM
[BOVHbIX /TOrapMMUYECKUX LUKas

4.4.9.3 macwTab anuHbl HabnoaeHns (length scale of observation): MacwTab AMHbBI, NPU KOTOPOM
BbIMOJIHSAIOT pacyeTbl PyHKUUM MacwTaba o6bema Uanm OTHOCUTENBHOW Niowaau.

4.4.3.4 cnoxHocTb (hpakTana obbema Svfc, S,*. (volume fractal complexity Svfc. Svfc): MapameTp
C/NOXHOCTW, MOJIyYeHHbIA Npu MoMouwun yHKUMM MacwTaba ob6bema, paBeH YMHOXeHHOMY Ha 1000 yrny
Hak/loHa ABOMHOTO filorapndMnuyeckoro rpadmka 3aBMcMMOCTN 06bemMa OT MacwTaba AIMHbI HAGNAeHUS.

4.4.3.5 cnoxHocTb (ppakTana apeana Safe, S,c (areal fractal complexity Safe, Safe): MapameTp
C/MIOXHOCTW, MOJYYEHHbI NpU NoMowmn (PyHKLUM OTHOCUTENbHOW nnaouwaan, paBeH YMHOXeHHOMY Ha 1000
yray HaknoHa ABOMHOro norapmdgMmmyeckoro rpacmka 3aBMCMMOCTU OTHOCUTENIBHOTO o6bema OoT macwTaba
ONUHBbI HabnoeHUs.

4.4.3.6 macwTtab nepexopa (crossover scale): MacwTtab gNnHbI HabNOAEHUS, NPM KOTOPOM MpowUcC-
XOAUT U3MEHEHME yrfa Hak/oHa PYHKLUN OTHOCUTENbHOW niowaan unm pyHkunm macwtaba o6bema.

NMpumeyaHmne — T[lOCKONbLKY U3MEHEHME Yrfa Hak/lOHa He Bcerpja siIBSeTCS Pe3KUM OTHOCUTEsSIbHO Mac-
wraba. He06X0AMMO NPOBOAUTL MPOLEeAYpPY ONpPeAeneHnst MacliTaba, Npy KOTOPOM MPOUCXOAUT U3MEHEHME.
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4.4 9.7 macwTab napoxopga OT rnagkoin Kk wepoxoBaToi noBepxHocTu fsRC, fSRC (smooth-rough
crossover scale fSRC. /SRC): MNepBblii MmacwTab nepexona BCTpeyaeTcss Npu nepexone OT CPaBHUTENIbHO
6onee KpynHbIX MacwTaboB, rge NOBEPXHOCTb ABAAETCA rNafKkoi, 4o 6onee menkux macwrtabos, rge no-
BEPXHOCTb WepoxoBaTas.

MpumevyaHune — ISRC — aT0o MacwTab, Bbille KOTOPOro hpakTasibHble pasmepbl NMPUMEPHO paBHbl EBKN-
[OBbIM. & TaKke MaclTad, HKe KOTOPOoro dpakTtasibHble pasMepbl 3HAYMMO NPEeBbLILAKT eBKIMAOBbI. MNopor oTHoCK-
TeNbHOM nnowaan ncnonb3yetca Ansa onpegeneHnsa SRC B macliTabe A/IMHbI, a Takke aHaIn3ax OTHOCUTESIbHO no-
waaun (cM. npunoxeHuve B).

4.4.9.8 Mopor Th, T, (threshold Th. 7h): 3HayeHne oTHOCUTeNbHOW Naowagn Unn ob6bemMa, NCNosb3y-
eMbIX Npy onpegenieHMn macwtaba nepexoga OT rMafKoN K LLepoOXoBaToO MOBEPXHOCTU.

MpumeuaHune 1 — lNpn Nepexode OT HAMBONbLUNX MAcLITAbOB K HAVMEHbLUUM A/18 oueHkn SRC mcnonb-
3yeTcs NepBoOe 3HayeHue OTHOCUTEeNbHON naowaam win o6bema, npesbllLatoLLee Mnopor.

MpumeyaHune 2— 3HayeHNe OTHOCUTENBLHON MOWAAN UM 06beMa MOXET ObiTb yCTaHOB/IEHO A1 MOPO-

ra NM60o Nopor MOXeT ObITb BbIGPaH Kak HEKOTOPbIV NPOLEHT POT (PyHKUUN HaNGO bLUel OTHOCUTENBHOW Nnowaam uim
ob6bema (F) Npy nomoLLy cneayowero ypaBHeH s

7b=1+(A)(P-1).

MpnmeyvyaHune 3 — [lOporoBoe 3HayeHVe Mo ymonyaHuo npeacrasseHo B NCO 25178-3.

4.5 PasnunuHble napameTpbl

4.5.1 HanpaB/ieHWe CTPYKTYpbl MOBEPXHOCTU OrpaHM4YeHHOro macwrtaba Std, Sw (texture direction
of the scale-limited surface Std. Std): Yron, oTHOoCMTeNbHO yKa3aHHOro HanpassieHus 0. abCONOTHOIO Mak-
CUMasibHOTrO 3HaYeHUs Yr10BOro crekTpa.

MpnmeyaHMe — YcTaHOBKa S= Sa MakCMMasibHO yBenunuymBaeT abcontoTHOe 3HaveHne /aps (s — 9)-

5 OnpegeneHve napamMeTpoB apeasia And  CTpaTUUUUMPOBaHHbLIX
PYHKLUMOHAIbHbIX NOBEPXHOCTEl OrpaHNyYeHHOro Maclitaba

5.1 PacuyeT napameTpoB Sk, Smrl n Smr2

OKBMBasIeHTHaA Npamas /IMHUA, paccynTaHHass B COOTBETCTBUU C NYHKTOM 5.2. nepecekaeT 0 % n 100
% NWHUIA No ocu Smr (CM. PUCYHOK 5). OT 3TUX TOYEK ABE J/IMHUM CNeaytT napanaesbHO ocu X: OHWU onpe-
[EeNAlT NOBEPXHOCTb AApa NyTemM pasfesieHNs BbICTynawLwmx ropbos 1 xenob6os..

BepTukanbHoe paccTosHne MexAy AaHHbIMU NNHUSAMU NepeceyeHnss — BbicoTa Agpa Sk. Mx nepece-
YeHMe C KpUBOWN KO3huumneHTa cMATUS onpeaensieT KOapdUUMeHTbl cMaTuss Smrl n Smr2.

5.2 PacyeT 3KBUBa/EHTHOI NPAMOI NUHUN

JKBUBANIEHTHAsA NpsMas /IMHUSA pacCUYnTbIBAETCA AS LEeHTPasbHOro pentoHa KpYBOK KoadduumeHTa
cMATUSA apeana, KoTopasi Bkito4vaeT 40% WU3MepPEHHbIX TOYeK NOBEPXHOCTWU. [laHHas «UeHTpaslbHas 06-
nacTb» pacnosiaraeTcs Tam. rge cekaHc KpMBOW KoadhduumneHTa cmaTus apeana 6onee 40% koadpduymneH-
Ta CMATUA apeasia AEMOHCTPUPYET HaUMEHbLWWNI rPagueHT (CM. PUCYHOK 5). 9TO onpeaensieTcs nyTem ne-
peMelleHns cekyuwein nuuum gna AM, = 40 % BAONb KPUBOWN KO3(hpULMEHTa CMATUS apeana, HauyuHas B
nonoxeHnn AM, = 0 % (cm. pucyHok 5). Cekywaa nuHua gna AM, =40 %. nmerolwas HaMMEHbLIWA TpagneHT,
onpeaensaeT «UeHTPasibHY 061acTb» KPUBOWN KOapuLmeHTa CMATUS apeana ANs pacyeTa 3KBUBA/IEHTHO-
cTn. Mpu HanMyMM MHOXecTBa 06/1acTV C 3KBUBANIEHTHbIMU MWUHUMaNbHLIMU TpajueHTaMmn BbliGuparoT 06-
nacTb. KoTopasi BCTpeTunacb nepBoii. 3atem ANa AAaHHOW «UeHTpasbHOW o6nacTu» paccymTbiBaeTcs nps-
Masi IMHUA, KoTopasl faeT HaVMMeHbLIee KBagpaTUYHOe OTK/IOHEHME B HanNpaB/ieHUN OpPAUHAT NOBEPXHOCTU.

[ns obecnevyeHnss BanMAHOCTU KPUBOW KoaghuumeHTa cMsATUS apeana BblGMpalOT AOCTATOYHO Ma-
Nblii KNacc WWPUHBbI OPAUHAT NMOBEPXHOCTU OrpaHMyeHHoro macwrtaba, 4Tobbl NO MeHbleli mepe 10 knac-
COB nonaganu B «UeHTPasibHYt 06/1acTb». [[Na NOBEPXHOCTEW C NOYTU NAeanbHbIM FEOMEeTPUYEeCcKUM Nnaro,
CTONb Menkas Knaccudukaumsi MoxeT 6blTb HENPUMEHMMA B CBSA3N C OrpaHUYEeHHbIM pa3pelleHnemM cucTe-
Mbl U3MepeHns. B gaHHOM cnydae B pesysibTartax TecTa crefyeT yKasblBaTb YMC/O KNACCOB, UCMO/b3yeMbIX
npu pacuyete 3KBMBAJIEHTHOW NPSIMON NUHUN.
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5.3 PacueT napameTpoB Spk un Svk

Ha pucyHke 5 npeacTaB/ieHbl 3allTPUXOBaHHbIE 30Hbl, PACMOJIOXEHHbIE Bbille N HUXe 06s1acTn Kpu-
BOW KoadphuymeHTa cMATUA apeana, KoTtopas orpaHuumnBaeT BbICOTy Agpa A . OHM COOTBETCTBYIOT naouwa-
OV NOMNepeyvYHOro ceYyeHMs NOBEPXHOCTM rop6boB 1 NPOBasiOB, KOTOPbIE BbICTYNalOT 3a Npefesibl MOBEPXHOCTH
anpa.

Kaxabli n3 napametpoB Spk n Svk paccunTbiBaloT Kak BbICOTY MPSAMOYFO/IbHOrO TpeyrosibHuUKa, no-
CTPOEHHOrOo TakK. YTO ero naowajb paBHa «nsouwaamn ropba» nan «naowann npoBana» COOTBETCTBEHHO (CM.
pucyHok 11). MpsAMOYronbHbI TPeyronbHUK, COOTBETCTBYOLWMIA «nnowann ropéa Al». nmeeT B OCHOBaHUMN
Smrl. a cooTBeTCTBYWOWMUI «nowaamn npoeasna A2» nMeeT B KayeCTBe OCHOBaHUA pasHuuy mexay 100 % un
3HayeHuem Smr2.

MapameTpbl Sk, Spk, Svk. Smrl 1 Smr2 f0O/IXHbl paccYnTbIBaTbCA J/INWb B TOM C/lyyae, eCnvn Kpusas
KoadhdrumeHTa CcMATUA apeana nmeeT S-ob6pasHylo JOpMy, Kak Ha pucyHkax 5 n 11. T.e. nmeeTcsa TONbKO
ofHa Touka m3rmba. OnNbIT Nokasan, YTO Takasa dopma Bcerga HabnwpaeTcs B C/iyvyae NepekpbITbIX BHa-
XN1ecT. NOANPOBaHHbIX WY WANGOBaHHbIX NMOBEPXHOCTEN.

5.4 Pacuyet napameTpoB Spq, Svg n Smq

Ha KpuBOIi BEPOATHOCTN CMATUS apeana, U300paxXeHHOW Ha pPUCYHKe 6 ANA U3MEPEHHbIX AaHHbIX NO-
BEPXHOCTU ABYX MPOLECCOB, MOFyT MPUCYTCTBOBaTb TPU HeNMHelHbIX addekTa. T ahdekTbl AOMKHbI
YCTPaHATbLCA NyTeM OrpaHUYeHusi NOAOrHaHHbIX YacTell KpUBOI BEPOATHOCTU CMSATUA apeana npu nomMoLyu
TO/IbKO CTaTUCTMYECKN OGOCHOBAHHOW rayccoBOW YacTW KPUBOW BEPOSITHOCTU CMATUA apeasna, 3a UCKIYe-
HVYeM psga BAVSHUIA.

Ha pucyHke 6 npegcTtaBnieHbl HenuHeliHble 3 eKTbl, NPUUNHBI KOTOPbIX cheaytowme:

- OCTaTKM WM BbIXoAslUiMe 3a onpejenieHHble npefenbl ropbbl B AaHHbIX (MOBEPXHOCTb OrpPaHUYeHHOro
MacwTtaba) (MmapkupoBka 3);

- rny6okme Haceuyku UAW BbiXoAsline 3a onpeAesieHHble npeaenbl Xeno6a B AaHHbIX (MOBEPXHOCTb OrpaHu-
YyeHHOro macwTaba) (MapkupoBka 4); a Takxe

- HecTabunbHasa ob6nacTb (M3rnb), BKAOYEHHAA B TOUKY nmepexoda naaTo-xesiob Ha OCHOBaHWW KOMOGWHaLUn
ABYyX pacnpepeneHunii (mapkmposka 5).

3TV MCK/OYEHMS NO3BONAIT cTabunmsnpoBaTb nNapamMeTpbl A5 NOBTOPHbIX U3MePeHWUii AaHHOW no-
BEPXHOCTW.

PucyHok 7 feMoHCTpupyeT Npocnaib U COOTBETCTBYIOL YO KPUBYIO BEPOSTHOCTU CMATUS apeasia ¢ 06-
nacTtssMM nNnaTo M XenoboB, a Takke 4acTu NMOBEPXHOCTWU, KOTOpble onpeaenstT ABe ob6nactu. Mpodunb
nmeeT rop6, BbIXoAsAWMIA 3a yCTaHOB/IEHHble Npegenbl. PUCYHOK AeMOHCTpUpyeT OTCYTCTBMUE €ro BAUSHUA
Ha napamMeTpbl. PUCYHOK 7 TakxXe MokasbiBaeT, YTO HWKHIOI YacTb cambiX ryGokux xenob6oB, koTopas Gy-
AeT 3HaYMMo BapbMpoBaTb B 3aBUCUMOCTWU OT MecTa BbINOJSIHEHUSA M3MEPEeHUi Ha NOBEPXHOCTU, Npu onpe-
AeNneHnn napameTpoB MOXHO UrHOpuMpoBaTb. 18 NPOCTOTblI UAMOCTPALMN PUCYHOK 7 AEMOHCTPUpyeT Npo-
unnb. a He Naowanb NOBEPXHOCTU. MPUHUUN aHanorMyeH AN naowann noBepxHOCTH.

Mpouecc onpeaeneHna nNpefenoB NMHeRHHbIX o6nacTei npepctaBneH B MCO 13565-3:1998. npwuno-
XeHue A.
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Spk

YcnoBHble 0603HayeHusa: X — KOSqu]I/lLI'MeHT cMATUA. Y — MONOXEHNE NUHUN nepeceyeHus; 1 — 3kBMBaNeHTHasa npamas nnHunAa:
N1 — nnowapb Topba. A2 — nnouwagb xenoba: SriJfl. Smr2 —koadhhuunMeHTbl cMATUA. SK — OTHOCUTENbHbIN KOI D ULUUEHT CMATUA
B MecTe nepeceyeHusa nnato u xenoba. Spk — Yron Hak/ioHa InHUK perpeccun a o6nacTtu nnato:

Svk —yron HakaoHa IMHUM perpeccuu B o6acTi xenoba.

Mpeo6pasoBaHne ko6nacTtu rop6a» n «ob6nactu xenoba» B IKBUBANEHTHbI NPAMOYTONbHbI TPEYronbHUK.

PucyHok 11 — PacueT Spk n Svk Ha ocHoBaHuMKn AaHHbIX Ana Rpk n Rvk

6 OnuncaHue xapakTepucTuk

6.1 O6uwwune Tpe6oBaHUA

OnncaHne xapakTepucTuK He nMeeT crneumdmryeckmx napameTpos, OAHAKO BMeCTO 3TOro cyuiectByeT
apceHan TexHonoruii pacno3HaBaHus o6pasa, KOTOPbIi MOXHO MCMOMb30BaTb A1 U3YyYeHUA 0cobbIX xapak-
TEPUCTMK Ha MOBEPXHOCTN OrpaHM4yeHHOro macwrtaba. Mpouecc onvcaHna xapakTepucTuK uMeeT MNATb cTa-
LNiA:

- BbIGOP TMMa XapakTePUCTUKN CTPYKTYPbl;

- cermMeHTaumna:

- onpepgesieHNe 3HAYMMbIX XapakTepUCTUK:

- BbIGOp nokasaTesieil XxapakTepucTuk;

- KO/IMYecTBEHHAaA OLeHKa CTaTUCTUYECKMX NapameTpoB NnokasaTeneli xapakTepucTuk.

MoBepXxHOCTb, NpeAcCTaB/ieHHAsA Ha PUCYHKe 12, nCnosib3yeTcsA B Ka4ecTBe W/IIOCTPATUBHOIO Nnpumepa
B laHHOM pasgene.
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PucyHoK 12 — TpumMep UANICTPATUBHON NOBEPXHOCTH

6.2 Twun xapakKTepUCTUKU CTPYKTYpbl

Ta6nuuya 1— Tvnbl XapakTePUCTVK OFPaHUYEHHOTO MacluTaba

pUCTUKN MacwTaba

Apean Fop6
Xenob6

JInHna JInHnA Kypca

JvHna xpebTa
Touka Muk
Mposan

Touka cegna

Tun XapakTepucTtnukn orpaHuyeH «oto

TpY OCHOBHbIX TVMa XapaKkTEPUCTUK CTPYKTYpPbl — 3TO XapaKTepucTukn apeana (rop6bl 1 xeno6a), xa-
pPakTepPUCTUKM NUHUM (IUHUM Kypca 1 XpebTa), a TaKKe XapaKTepuUCTUKM TOUKM (MUKW, NMPOBasibl U TOUKN Cen-
na); cMm. Taénuyy 1. ina pa60oTbl C OLEHMBAEMON NOBEPXHOCTbI0O BaXHO BblGpaTb COOTBETCTBYHOLWMUIA TUMN
XapaKTepuUCTUKN CTPYKTYpbI.

O6o03HaueHune

w < T 1w O U I
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6.3 CermeHTayusa

CermeHTauus ucnonb3yetca Ans onpegeneHns ob6nacTeil NOBepPXHOCTW OrpaHWYeHHOro maclTaba,
KOTOpble OMpefensioT XapakTePUCTUKN OrpaHWyYeHHOro macwTtaba. lpouecc cermeHTauuMm HauymHaeTcs C
nouvcka Bcex ropboB 1 Xeno60B Ha MOBEPXHOCTM OrpaHUYeHHOro macwraba. 3To 06bIYHO NPUBOAMUT K N36bI-
TOYHOI cermMeHTaunMy MOBEPXHOCTU N OTCEYEHUID «Bosiee MesIKUX» CerMeHToB, YTO6bl OCTaBUTb COOTBET-
CTBYIOLLYIO CEerMeHTaLunio MOBEPXHOCTM OrpaHnyeHHOro macwrtaba. HekoTopble KpuTepun pasmepoB npepj-
cTaBfieHbl B Tabnnue 2, KOTOPYK MOXHO MCNO/b30BaTb A4N1A OnpefesieHnsa nopora n «6onee MesikKux» cer-
MEHTOB A8 oTceyeHus. HanpumMep, Npyv NOMOLLM NOBEPXHOCTU, NPeACTaBNIEeHHON Ha pUCyHKe 12. Ha PUCYH-
ke 13 n3obpaxeHbl ropbbl, NOy4YeHHble MeTO4O0M OTcevyeHnsa No Bonbdy ¢ ncnonbsoBaHuem 10 % Sr

Ta6nuuya 2— KpuTepun pasmepa cerMmeHTauum

Kputepuun pasmepa O603HaueHue Mopsbl
OTHOLWeEHNe BbICOTbl NIOKA/IbHOTO NMKapoBana (OoTceyeHue Wolfprune % Sz
Bonbda), cm. pucyHok 13
O6beMm ropba'xenoba (Npy BbICOTE COEAMHEHHOIO cepsla Ha VolS YKa3aHHbI 06beM
[iepeBe N3MEHEHNIA)
Mnowaab ropbaxenoba Area % obnacTtun onpegene-

HUSA

OKpyXHOCTb rop6a‘xenoba Circ YkaszaHHas gavHa

6.4 OnpegeneHne 3HAYUMbIX XapakTepPUCTUK

«DPYHKUMSA» B3aMMOLeNcTByeT CO BCEMM XapaKTepucTMKaMun HeoAMHaKOBbIM 06pa3oM; pass/iMyHblie Xa-
pPakTePUCTUKM B3auMOAelicTBYOT No-pasHoOMy. Takmum o6pa3om, NpUHLUNMANBHO pasfinyaTb Te xapakTepu-
CTUKWN, KOTOpPble UMET (PYHKLUMOHaNbHY 3HAYMMOCTb, OT PYHKUMOHANIbHO HE3HaYMMbIX. NS KaXAO0W KOH-
KPeTHOW (DYHKLMN NMOBEPXHOCTU criefgyeT onpenenntb (MYHKLUIO CerMeHTauuu, Kotopas BbIABMSeT 3Hauu-
Mble U HE3HAUMMble XapaKTeEPUCTUKK, ONpeaensieMble CErMeHTaumel. 3To HaAbop 3HAUMMbIX XapaKTepPUCTUK,
MCNoNb3yeMbIX ANA onucaHusa. MeToabl onpeAesnieHNns 3HaYMMbIX XapaKTepPUCTUK NpeacTaB/eHbl B Tabnuue
3. Bce OHM OTHOCATCA K PYHKUMAM CermeHTaynn.

PrcyHoK 13 — Fop6bl, onpeaeneHHble Npy NoMoLLM oTcedeHns Bonbga ¢ ncnonb3osaHmem 10 % Sz
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Ta6nuuya 3 — MeToabl onpeaesieHNs 3Ha4YMMbIX XapaKTePUCTUK

Kriacc xapakrepu-
CTUK

Apean

Touka

Apean,
TOuKa

NIHYSA,

MpumevaHwne

MeTop, onpeseneHsi 3HaUVMbIX XapaKTEPUCTUK

XapakTepucTuka apeana siBNsieTCs 3Ha4MMONA, ec-
NN He cBA3aHa C KpPaeM Ha faHHOol BbicoTe (CM.
pUCYHOK 14. xapakTepucTuka A).

XapakTepucTuka apeasna sIBNsieTCS 3Ha4YMMOl, ec-
NN cBA3aHa C KpaeM Ha [aHHOW BbicOTe (CM. pucy-
HOK 14. xapakTepucTuka B).

MK aBNAeTcs 3Ha4YMMbIM, €C/i OH UMeeT OAVH U3
nokasareneii BbICOTbl MakCUMa/lbHOro nuka Bonb-

da N

MpoBan ABNAETCA 3HAYMMbIM, €C/IN OH UMEEeT OANH
13 nokasaTesiell BbICOTbl MaKCMMaslbHOrO MpoBasia
Bonbda N

Vicnonb3oBaHMe BCeX XapakTepucTuk

FoOCT P NCO 25178-2—2014

O603Ha4eHVe

Closed (3akpbl-

TO)

Open (OTKPbLITO)

Top (cBepxy)

Bot (cHu3y)

AH(Bce)

EayHiLb! svepeHns

napameTpoB
Bbicota 3ajaHa Kak
koadppuLmMeHT  cms-

s/

Bbicota 3ajaHa Kak

Ko3hpMLMEHT  CMs-
™s

N — 3TO uenoe uuc-
no.

N — 3To uenoe uuc-
no.

1 — OxupgaeTcs, YTo B ByAylmMX AOMNOMHEHUsIX K AaHHOM yactn MCO 25178 6yayT npea-

cTaB/ieHbl MpoYMe CTaHJapTU3NPOBaHHbIE MeTOAbI onpeAeneHns pyHKLWI cermeHTauumn Ans onpeaesieHHbIX yHKUMNA.
MpumeyvyaHune 2 — lNpumepbl 3axXpbITbIX TOPGOB, OTKPbITLIX TOPGOB 1 OTKPbITLIX XXeN060B NpeAcTaBeHbl Ha
pucyHke 14 ¢ NOMOLLBbIO NMOBEPXHOCTU HA PUCYHKe 12.
MpumeyvyaHune 3— OnpegeneHns 3aKpbITbiX rOp6OB, OTKPbLITLIX FOPOOB U OTKPbITLIX )Xe/1060B TPeGYoT f0-
NOJSIHUTE/TIbHOTO M3YYeHUs A1 06ecrneyvyeHnss Nx NosIHOM CTabunbHOCTM (B CBSI3U C «Ha/IMYMEM.'OTCYTCTBMEM COeanHe-
HUs» C Kpaem). OxunaaeTcs, YTO B ByAyLLMX AOMOSHEHUSIX K fAaHHOl yacTu MCO 25178 6yayT onpefesieHbl CTabuibHble
BEPCUM AaHHbIX KOHLEMLWIA.

YcnoBHble 0603HaYeHUsA: A — NpuMep 3akpbiTOl rop6a, T .e. He COeJUHEHHOK C «paeM (6enblil): 8 — npumep oTKpbITOro rop6a, T. e.
COeANHEHHOro C KpaeM (4epHblil). C — npumep OoTKpbITOl xenoba, r. e. COEAUHEHHOTO C Kpaem (cepblif).

PucyHok 14 — Top6bl Bbilwe nopora BbICOTbl (KO3 UuneHT cmatusa 50 %). nokasaHbl COeAUHEHHbIE C
KpaeM (Y4epHble) N He COeANHEHHbIE C KpaeM ropbbl (6enble)
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6.5 Pasgen nokasaTenel xapakTepucTuk

Mocne onpegeneHusi Habopa 3HAUYMMbIX XapakKTEPUCTUK HEO6XOANMO ONpesesiuTb COOTBETCTBYOW e
rnokasaTesiu XapakTepucTUK ANA WX onucaHusl. BOMbLWIUHCTBO MokKasaTefneil oTpaxalT pasMep xapakTepu-
CTUKU. HanpuMep A/IMHY, MOWaAb WUAN O06beM XapakTepucTuk. HekoTopble mokasaTesi XapakTepucTuk
npeacraBneHbl B Tabnuue 4.

Tab6nwunuya 4 — lNokasarenu xapakTepncTuk

Kracc xapaKkTepucTuku Mokasaresn xapakTepucTuk O603HaveHVe
Apean JlokanbHas BbICOTa NMKa-xenoba Lpvh
XapakTepucTrka ob6bema apeana (Ha Bbk VolS
COTe COe/IJMHEHHOrO ce//1a Ha [iepese n3-
MeHeHW)
XapaktepucTtuka o6bema apeana (Ha Bbk VolE
COTe COejUHEHNS C KpaeMm)
XapakTepucTuka nnowaan apeana AreaE
XapakKTepucTuKa OKpY>XHOCTU apeana Cleng
JInHns AnviHa iMHuM Leng
Touka JlokanbHas BbiCOTa /MKa-"kenoba Lpvh
JlokanbHas KpMBM3Ha B KPUTUYECKON TouUke Curvature (KpUBM3Ha)
Apean, NMMHUA.TouKa [MokasaTenb NPUHUMAET 3Ha4YeHne eanuHNn- Count (KosM4ecTBO)
bl
MpumeuvuaHune — Oxngaercs, YTo B ByAyLMX AOMO/HEHNAX AaHHOW yacTn MCO 25178 6yayT npeacras-

NeHbl CTaH4aPTU3MPOBaHHbIE METOAb! ONPeAesieHns nokasareseli XapakTepucTVKy A1 onpeseneHHbIX (oyHKLWIA.

6.6 CTaTucTMyeckue napameTpbl nokasaTesiei

3akno4unTesIbHbIM 3TaNoOM ONUCAHUSA XapakKTEPUCTUKN ABNAETCA pacyeT COOTBETCTBYIOWMUX CTaTUCTU-
YecKMX napameTpoB MokasaTesieil 3HaYMMbIX XapakTepuUCTUK, NapameTpa XapakTepucTUKU WM Xe TUCTOo-
rpaMmbl 3Ha4YeHWUt nNokasaTesisi. HeKOTOpble CTaTUCTUYECKME CBOWCTBA NokasaTeneii npeacTaBrieHbl B Tab-
nuue 5.

Ta6nuuya 5— CraTucTuyeckue napameTpbl rnokasaresnei

CraTt/cTHecKuii NapameTp nokasaress O603HaqeHVe TMopor
ApucbmeTnyeckoe cpefiHee 3HaYEHWU nokasa- CpepfHee 3HayeHune —
Tenei
MakcumanbHoe 3HayeHuWe nokasarens Max —
MuHUManibHoe 3HayeHue nokasatens Min —
CpepgHekBagpaTtuyHoe 3Ha4YeHue rnokasaresis RMS —
MpOLEHT Bbllle yKa3aHHOro 3Ha4eHus Perc 3HaveHuVe nopora B eAnHN-
Lax nokasartens
'mcTorpamma Hist —
Cymma 3HayeHwWli nokasarenei Sum —
CymMma Bcex 3HayeHuii nokasartenei, geneH- Density —

Has Ha obnacTb onpeaeneHns

MpumeuvyaHune — OxugaeTcs, U4To B OyAyLIMX AOMOSTHEHUAX K AaHHOM yacTn MCO 25178 6ypayT npepcrtas-
JNeHbl CTaHAAPTU3NPOBaHHbIE METOAbl HAMMEHOBaHWUS OnpefesieHHbIX CTaTUCTUYECKMX NapaMeTpoB nokasaTesei.
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6.7 CornaweHne No oNMcaHUIO xapakTepucTuk

Ans pernctpauum onMcaHnsa xapakTepucTukM He06Xo4MMO NnokasaTb creunasbHble UHCTPYMEHTbI, MC-
NONb30BaHHbIe Ha KaXA0M U3 NATK 3TanoB. TON0 MOXHO AOCTWUYb MPU MOMOLLN C/IeAYIOLWEro coraweHuns.
* HaunHaTb cnegyetT ¢ 6ykB FC. 4To6bl Nnoka3aTb, YTO 3TO ONUCaHUe XapakTepUCTUKN.
* B cBOlO oyepeAb, ANA KaXA0ro atana Mcnosib3yoT 0603HauYeHne U3 cooTBeTCTBYOWel Tabnuubl 4Na yka-
3aHMA Heob6X04MMOro MHCTPyMeHTa.
- HekoTopble MHCTPYMEHTbI 3Tana TpebyloT AONONHUTENbHbIX 3HAYEHWUI 419 NONAHOTbl. CUMBOJT «;» UCNO/b-
3yl0T 418 pa3fesieHns 3Tanos, a CUMBOJ «:» — ANA pasgesieHnii B npegenax atana.
- Ecnu B gaHHoi yactn MCO 25178 MHCTPYMEHT He yka3aH, TO BMECTO 3TOr0 MOXHO WNCMNO/1b30BaTb CCbIJIKY
Ha onpejesieHNne MHCTPyMeHTa.
NMPUMEP: FC;D;Wo!fprune:5%;Edge:60%;AreaE;Hist.

6.8 Ha3BaHHble NapameTpbl XapakTepucTuKun

B TepMUHOMOrMYeckux 3anucax, npegcTaB/ieHHbIX HUXe, 3a KaxAblM TEPMWHOM criefyeT ero napa-
MeTp (COKpallyeHHbIi TepMWH), a 3aTeM ero CUMmMBOJ. W XOTS COKpaleHHble TEPMUHbI MOTyT cojepxXaTb
MHOXeCTBO OyKB, CUMBOJ/ BK/lOYaeT TONIbKO OA4HY OYKBY C uHgekcom (npu HeobxogammocTun). CUMBObLI UC-
NoNb3ylTCA B ypaBHEHUAX, NpefcTaB/IeHHbIX B HacToslWeEM fOKyMeHTe. lpuynHa Takoro pasgefneHus co-
CTOWUT B TOM. 4TOGbI M36exaTb HeMpaBU/bLHOW MHTepNpeTaunun cocTaBHbIX BYKB Kak 3HaKa YMHOXEHUS MeX-
OY KO/IMYEeCTBEHHbIMW MapamMmeTpamMun B ypaBHeHUAX. MNapameTpbl (COKpaleHHble TEPMUHbI) NCNOMAb3YIOTCA B
AOKyMeHTauum nsgenns, pucyHkax u inctax TeXHUYeCKnx AaHHbIX.

6.8.1 nnoTHocTb NukoB Spd, Spd (density of peaks Spd. Spd): Yucno nNuKoB Ha egMHULY nNaowaaun

S& = FC;H;Wolfprune:X%;Ali;Count:Density.

MpumeyaHune 1— YcnoBHble 0603HaYeHUA NpeacTaBneHbl B Tabvuax 1—5.
MpumeyvyaHune 2— EcnmHe ykaszaHo MHoe, 3Ha4eHne X % no ymonyaHuio npegcrasseHo B VCO 25178-3.

6.8.2 apnhmeTnueckoe cpegHee KpMBU3HbI nuka Spc, SpC (arithmetic mean peak curvature Spc.
Spc): ApudMeTUYeCKoe cpejHee rNaBHOW KPMBU3HBLI NMUKOB B 06/1aCTV onpeesieHns

SRC= FC:P;Wolfpfune:X%;All:Curvature:Mean.

MpumeuvaHne 1— YcnoBHble 0603HaYeHNs NpeAcTaBeHbl B Tabavuax 1—5.
MpumeyaHune 2— Ecnm He ykasaHO UHOe, 3HaveHne X % no ymonyaHuto npegctasneHo B ICO 25178-3.

6.8.3 BblCOTa NOBEPXHOCTU Mo gecAaTn Touykam S10z, SIR (ten-point height of surface S10z, S10z):
CpepHee 3HayYeHUe BbICOTbI MATU NUKOB C HaMbosbluell 06l el BbICOTOM NUKa N/OC cpegHee 3HaA4YeHUe Bbl-
COTbl NATW NPOBAaNoOB C HaMbonbllei obuweli BbICOTOW NpoBana B o6s1acTn onpeaeneHns

Sica = SsP+ Sgv

6.8.3.1 BblcOTa NuKa no nATK Toukam S5p, Ssp (five-point peak height S5p. S5p): CpeaHee 3HayeHune
BbICOTbI MATW NUKOB C Hanbo/blieli 06LWel BbICOTOW NMKa B 06/1aCTU onpeAeneHns

S5 = FC:H:Wolfprune:X%:Top:5:Lpvh:Mean.

NMpumeyaHune 1— YcnoBHble 0603Ha4YeHNA NpeAcTaBeHbl B Tabnmuyax 1—5.
MpumeuvaHune 2— Ecnm He ykasaHo MHOe, 3HadeHre X % Mo ymosiyaHuio npeacrassieHo B MUCO 25178-3.

6.8.3.2 BbICOTa NnpoBasia no naTnm toykam S5v, S*v (five-point pit height S5v, S5v): CpeaHee 3Have-
HVe BbICOTbI MATU NMPOBasOB C Hanbonbluel o6Lieli BbICOTOW NpoBana B 06/1acTn onpeAeneHuns.

Ssv= FC;D:Wotfprune:X%:Bot:5;Lpvh;Mean.
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MpumeuvuaHune 1 — ycrnoBHble 0603HaYeHUs NpeacTasieHbl B Tabnnuax 1—>5.
MpumeyaHune 2 — ECAY He ykasaHO UHOe, 3HaYeHne X % no ymonyaHuo npegcrasneHo B MCO 25178-3.

6.8.4 cpeaHaa nnowafb xenoba Sda(c), Sdac) (mean dale area Sda(c), Sda(c)):

Sdyc) = FC:D;Wolfprune:X%;Open:c'Closed:c;AreaE;Mean.

MpumevyaHune 1 — YcnoBHble 0603Ha4YeHnss nNpefcTaBreHbl B Tabnunuax 1—5. «OpemcClosedic» obec-
neynBaeT MOJIb30BaTENO BbIGOP «OTKPbITO MPU BbICOTE C» WM «3aKPbITO NPU BbICOTE C».

MpumeyaHune 2 — ECM He ykasaHo MHoe, 3HaYeHne X % no ymonyaHuo npegcrasneHo B MCO 25178-3.

MpumeuvaHune 3 — EcnmHe yka3aHO MHOe, 3HaUeHNE «OTKPbITO/3aKpbITO» NpeacTasneHo B UCO 25178-3.

6.8.5 cpegHaa nnowaab rop6a Sha(c), S™alc) (mean hill area Sha(c). Sha(c)):

Su{c) = FC;H;Wolfprune:X%:0Open:c/Closed:c:AreaE:Mean.

MpumeyaHune 1 — YcnoBHble 0603HaYeHUs npeactaBneHbl B Tabnuuax 1—5. «Open:c/Ck>sed:C» obec-
neyvBaeT NOb30BaTE/I0 BbIOOP «OTKPLITO MPY BbICOTE C» UM «3aKPbITO MPY BbICOTE C».

MpnmeyvyaHne 2 — ECNM He yka3aHo MHOe, 3HayeHne X % no ymonydaHuio npeacrasneHo B MCO 25178-3.

MpumeuvaHune 3 — EcnamHe yka3aHO MHOe, 3HaUeHNe «OTKPbITO/3aKpbITO» NpeacTaBneHo B NCO 25178-3.

6.8.6 cpeaHunihi o6bem xenoba Sdv(c), SA{c): (mean dale volume Sdv(c), Sdv(c)):

Sd.(c) = FC;D:Wotfprune:X%;0Open:c,iClosed:c:VolE;Mean.

MpumeuaHune 1 — YcnoBHble 0603HaYeHMA MpeAcTaBreHbl B Tabmuax 1—5. «Open:oQos©d:c» obec-
neynsBaeT Nosib30BaTeNt0 BbIOOP «OTKPLITO NPY BbICOTE C» UK «3aKPbITO NPU BbICOTE C».

MpumeyvaHune 2:—Ecnn He yka3aHo MHOe, 3HaveHne X % no ymonyaHuto npegcrasneHo B NCO 25178-3.

MpumeuyaHune 3 — ECM He ykaszaHO UHOe, 3HaYEHNE «OTKPbITO/3aKpbITO» NpeacTaBneHo B MCO 25178-3.

6.8.7 cpepHunih o6bem ropba Shv(c), S~c) (mean hill volume Shv(c) Shv(c)):

ShAc) = FC:H;Wolfprune:X%;Open:ciClosed:c:VolE;Mean

MpumeyaHune 1 — YcnoBHble 0603HaYeHUA npeactaBneHbl B Tabnuuax 1—5. «Open:c.'Ctosed:c>* obec-
neyvBaeT Nosib30BaTeNt0 BbIOOP «OTKPLITO MPY BbIOOTE C» WM «3aKPbITO MPY BbICOTE C».

MpumeyaHne 2— EcCnn He ykaszaHO MHOe, 3HadYeHne X % No ymosyaHuio npeacrasneHo B NCO 25178-3.

MpumeuaHune 3 —EcnnHe ykasaHO NHOe, 3HaYeHMe «OTKPbITO/3axpbITOo» NpeAcTassieHo B NICO 25178-3.
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MpunoxeHune A
(cnpaBo4HOE)

CermeHTayms

A.1 CermeHTauma NOBEpPXHOCTU

Bonee 100 neT Hasag Maxwell [12] npegnoxmn pasgenaTb naHawadT Ha o6nactu ¢ ropbamu, a Takke obnactm c
xenobamu. rop6 MakcBenna — 370 061acTb, OT KOTOPOW MyTW, HarpaB/ieHHble MaKCUMaslbHO BBepX, BedyT K O4HOMY
onpegeneHHomy nvky. XXenob6 Makceenna — 3ro 06/1acTb, OT KOTOPOW MyTW, HanpaB/ieHHble MaKCUMaslbHO BHU3, BeayT
K OfiHOMY onpefeneHHoOMy npoBasly. [0 onpefeneHnio rpaHuLamMmmn Mexay ropéamu ABASTCA MHUK Kypca (pycna), a
rpaHvLamMn mexay xenobamm — nMHUM xpebTa (MHUKM BoAopasaena). MakcBen/1 CMor MokasaTb, YTO JIMHUK Kypca 1
nuHUKN xpebTa NpeacTaBAAOT CO6OV NyTWN, HanpaB/eHHble MakCUMa/lbHO BBEPX U BHU3, KOTOpble 6epyT Hayano oT To-
Yek cefia 1 3aKaHUMBAKOTCA Ha NKax U B npoBasiax. HegaBHO xeno6 Makceenna (MMHUM BoAopasaena) cTav cuntatb
OCHOBHbIM WHCTPYMEHTOM MaTemaTU4eckoi mopdhoniornm npy cermMeHTauum n3o6paxeHus B Npouecce MoAroToBKW K
pacnosHaBaHu1Io obpasa.

K coxaneHuto, cermMeHTaums NoBepxXHOCTU UM M306paxeHns Ha xenoba MakcBenna Hepefko He onpasAplBaeT
Hafex, NocKosbKy MOBEPXHOCTL/M306paXKeHe Ype3MepHO CErMeHTUPYeTCS Ha 60/bLIOe YMC/IO HE3HAUUTE IbHBIX Men-
KVX HEerslyboKmxX esoboB, a He Ha HEeCKOIbKO 3HauMTeslbHbIX KPYMHbIX U FNy6oKuX xeno6os. Bce. 4To HeobxoAMMo —
06beAVHNTL He3HauMMble Xeslio6a B 60s1ee KpyrnHble 3HaUnMble Xesnoba.

MpeanoxeHo pacwmpuTb onpedeneHns MakcBesiia U onpeaenunTb Xenob kak oavH AOMUHWUPYIOLWMIA nNpoBas,
OKPYXXEHHbI KOMbLIOM M3 NIMHWI Xpe6Ta, KOTopble COeAUHAIOT MMKN 1 TOUKM ceana. Kpome Toro, rop6 onpegensiercsa kak
OAMH AOMWNHAHTHBIW NUK. OKPYXEHHbIM KOMbLIOM U3 IMHWUIA Kypca, COeAMHSIOWMX NPOBasibl 1 TOUKM cedna. Bxenobe wim
rop6e MOryT HaxoguTbCsi Npouyue NpPoBasibI/MUKN. OAHAKO BCE OHW ByAyT He3HauMMbl MO CPABHEHUIO C AOMWHAHTHbIM
NpoBasIOM/NNKOM.

Xeno6 — 3T0 apean, 3KBMBA/IEHTHbIA MOTUBY npodunns (cm. MCO 12085). Nop6 — 3TO Takxke NnosesHoe A0mnosi-
HUTeNbHOE MOHsITUE. o aHanorMn ¢ MOTUBOM MPOMUS FOpGbl 1 Xenoba xapakTepusyrTCst HECKOMIbKUMK TUNnamu cre-
LMMHEeCKX TOUEK U INHUIA NOBEPXHOCTN. OHM BK/IHOYAIOT KPUTUYECKME TOYKM (MUKK, NpoBasibl U TOYKM cesia), a Takke
KpUTMYECKNe NMMHUK (NMHUKN XpebTa 1 NMHUKM Kypca), (CM. pUCyHoK A.1).

Takke BaXHO yunTbiBaTb adhdhekTbl kpas. MpuHumn (6putea) Okkama {non sunt multiplicanda entia praetor neces-
sitatem- 06bEKTbI HE NOAEXaT YLIOXBHUIO CBEPX HEOOXOAMMOCTW) MCMO/b3YETCS A1 PACNPOCTPAHEHUSI KOHTYP-
HbIX IMHWI 3a Npefenbl NpeAcTaBnstolleli nHTepec 061acT Takum 06pa3oM, YTo6bl 6bI10 CO34aH0 MUHUMasIbHOE YmnC-
10 HOBbIX KPUTUYeCcKMX Todek. MpuHumn Okkama BefeT K ABYM BO3MOXHbIM PELUeHUAM, Ha3BaHHbIM «BUPTYaslbHbIM
NpoBa/loM» N «BUPTY&/TbHbIM MUKOM», KaXXAbIV ABASETCA ABOWHUKOM Apyroro. MNMpuHSATa KOHUEeNnuus BUPTyasibHOro npo-
Bana [13]. MpegnonaraeTcs, YTO BUPTYa/lbHbI/i NPOBaUT — 3TO TOYKA BbICOTbI 3a BbIYETOM GECKOHEYHOCTW, C KOTOPOU
coeflHeHbl BCe TOYKM rpaHuubl. (MpegnonaraeTcs, YTO BUPTYaslbHbIA MUK — 3TO TOYka 6eCKOHEeYHOl BbICOTbI, C KOTO-
poii coefiHeHbl BCe TOUKU rpaHuLbl).

A.2 CoyeTarlmecs CerMeHTbl

A.2.1 lepeBO N3MeHeHUI

MonesHbIM MeTOAOM OpraHu3aLuy CBS3ei Mexay KpUTUYecKMMMU Toukamu B ropbax u xenobax ¢ coxpaHeHunem
BaXXHOI MHOpMaummn aBnsieTcs AepeBo n3MeHeHuin. Kweon n Kanaiie [14] npefnoxunin KOHUeNUuio gepesa U3meHe-
HWI1 orpaHWYeHHOro MacluTaba A1 onNMcaHUss BO3MOXHOCTU COeAMHEHUsI MOBEPXHOCTU. [lepeBO M3MEHEHWI OoTpaxaeT
CBSA3b MeXAy KOHTYPHbIMU JIMHUSAMU OT NOBEPXHOCTU U ABMASETCA OAHVMM MNPYIMepHOM 60s1ee O6LLero TonosIorm4eckoro
cbbekTa. HasBaHHOro rpadwmkom Reeb [13]. BepTukanbHoe HanpaBnieHve Ha AepeBe M3MeHeHWli COOTBETCTBYET BbICO-
Te. Mpu 3a4aHHON BbICOTe BCE MHAMBUAYa/IbHbIE KOHTYPHbIE JIMHUKM NpeAcTaB/ieHbl TOUKOW. MocneaHss siBnseTcsa 4va-
CTbIO NIHUW, OTpaXaroLeli TOT (hakT, YTO KOHTYPHas JIMHWUA HEMpepbIBHO U3MEHSETCA B 3aBUCUMOCTU OT BbICOTbI. TOUKM
cefnia npeAcTaBneHbl 06beAVHEHNEM ABYX WU Goslee TakuX JIMHWIA B OAHY; MWKV 1 NpoBasibl NpeAcTaBeHbl Npekpa-
LleHNEeM JIHUW.
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W

YcnoBHble 0603HayeHns: P — nukn; V — npoBansl: S — Touku cegna: W — BUpPTyanbHblii npoBan.

PucyHok A.1 — KoHTypHas kapTa, Ha KOTOpOi npeAcTaB/ieHbl KpUTUYECKNE JIMHUN U TOUKK

npeACTaBVIM cebe nocTeneHHoe 3arnosiHeHne xenoba BO,CI.OVI. Touka, B KOTOpOVI BOAa CHa4dasia BbITEKAET U3 XKe-
no6a. — 310 Touka cepna. Nposan Bxeno6e CoOeMHEH C AAaHHOW TOYKOWN ceanla B iepeBe U3MeHeHWA. Mpu npoaoke-
HUN 3an0J/IHEHUA HOBOIo o3epa cneayruias To4ka, B KOTOpOVI BO/Ja BbITEKaeT U3 03epa, Takxke ABAAeTcA TOUKOW ceana.
M cHoBa NUHMA Ha AepeBe M3MEHEHWI, OTpaxaroLasi KOHTYp GeperoBoii IMHUK 03epa, ByAeT coefHEeHa C JaHHOM Tou-
KOl cegna B AepeBe M3MeHeHul. [laHHbI/i NpoLecc MOXeT NPOA0/PKaTbCA U OnpeaesnisieT coeAnHeHne Mexay nposana-
MW. TOYKaMu cefiia u iepeBoM M3MeHeHWiA. MNocie nepeBopoTa NaHawadTa Takum o6pasoM, YToObl NMUKK CTanIn NpoBa-
amMmm U T. 4. CXO,D'HbIVI npouecc ccbopMMpyeT coeavHeHne mMexay nukamMmun, Todkamu cegna v aepesom N3MEHEHWIA.
CyliecTBYyeT MO MeHbLLUEe Mepe Tpy Tuna AepeBa U3MeHEHWIA:
- oepeBo MNOJIHOIo U3MEHEHNA, KOTOPOE OTpaXaeT CBA3b MeXAy KPUTUYEeCKMMU TOYKaMn B rop6ax " xenobax {pI/ICyHOK
A2);
- AepeBO U3MEHEHUS xenoba, KOTOpoe OTPaxXaeT CBA3b MeXAy npoBasiamMmn U Toukamu cegnia (pUcyHok A.3>:
- lepeBO N3MeHeHns ropba, KOTopoe oTpaxaeT CBA3b MexXay Nukamu 1 Todkamu ceana (pucyHok A4).
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YcnoBHble 0603HAYEHUS: A — BbICOTA, blKbl: P — MUKW, V — npoBanbl: S — Touku cegna. VV — BUpPTyanbHblii nposan

PucyHok A.2 — TonHoe gepeso PucyHok A.3 — [lepeBo PucyHok A.4 — [lepeBO
N3MEHEeHUN M3MeHeHu xenoba n3meHeHwuii rop6a

CnepyeT OTMETUTD, YTO AEPEBO U3MEHEHUI Xenoba 1 ropba MoXeT pacCUMTbIBATLCA HA OCHOBaHWW MOJTHOTO Ae-
peBa M3MeHeHWU. B oCcTa/IbHOW YacTy aHHOTO NPUIOXEHWS MoJ, «AepeBOM U3MEHEeHW» nogpasymeBaeT MNosiHoe Aepe-
BO U3MEHEHWIA.

A.2.2 Komb6unHaumnsa apeana

Ha npakTuke AepeBO M3MEHEHUi MOXEeT M306M/10BaTh OYEHb KOPOTKAMU KOHTYPHbLIMU JIMHUSIMW U3-3a
Wwyma 1 T. 4., UTO MellaeT UHTepnpeTaunn (M36bITOUHAsE CerMeHTaL sl NOBEPXHOCTU/M306paxeHuns rop6amm
nxeno6amu MakcBenna). Heo6Xxo4MM MexaHW3M OTCeYeHUs AepeBa M3MeHEHWI, KOTOPbIN CHMXAeT WyM.
HO OCTaB/IsieT BaXHYI0 UHMOpPMauunio. TakumM MexXaHU3MOM SIB/IIeTCS KOM6uHauusi apeana, aTo ynpouiaet
[epeBO U3MEHEHU, coxpaHsas Mpy 3TOM BaXKHYH MHOPMaLUIO.

A.2.3 MNpaBunna komb6uHaunn apeana

Huxe npeacTaB/ieHO onucaHWe asroputTMa Kom6uHauuu apeana Afs MOJIHOTO AepeBa WU3MEHEHW.
[aHHbI anropuT™M MOXeT 6bITb 1IEFKO NM3MEeHeH AN KOMOUHauuMii xenoba nnm ropba, No3TOMy AaHHble Cry-
yaun He 6yayT 3a4ecb o6cyxaaTbes MpeacTaB/eHHbIV 34eCb YNPOLULEHHbIW afiropuTM npeanosiaraetT Hanoxe-
HUEe YCNOBWii BUPTyasibHOTO NpoBarna.

Jtan 1: npegnonarasi yc/ioBUsi BUpTyasibHOro npoBasia, UlyT Bce rop6bl 1 xeno6a MakcBenna, op-
MUPYS NOSTHOE AEPEBO U3MEHEHUI.

3Tan 2: KnaccuuuMpyoT BCe NUKK, NPOBasbl, Kpas NUKOB 1 Kpasi NPOBas/ioB Ha 3HaYMMble WU He3Ha-
YMMble COTNlacHO (PYHKLUUN NOBEPXHOCTU.

OTan 3: KOMGUHUPYIOT He3HaUYMMble MUKW U NPOBasbl C NpUerallWen TOUKOi ceana, ¢ KOTOPOU OHU
COoefNHEHbI B AepeBe N3MEHEHUA.

MonyyeHHoe fepeBO U3MEHEHMWI OyAeT oTpaxaTb 3HauYMMble MUKW, NpoBasibl, KpaeBble MUKN U Kpae-
Bble NPOBasibl, a TakKXe CBA3M Mexay HUMWU. TakuM 06pasoMm, AepeBO U3MEHEHU noapesanu, CHMXKas LWyM.
HO COXpaHAA BaXHYH MHOpMaLUio.
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A.2.4 Kakne cermMeHTbl NoAsi0XaT KOMGUHayuum

PYHKLMA CerMeHTauuum BKAOYaeT pacliennieHve Habopa «sBMeHWli» Ha fABa OTAeslbHbIX Habopa,
Ha3BaHHbIX «3HAYUMbIMU ABMEHUAMU» U «KHE3HAUYUMBIMUN ABEHUAMMN». UTOGbI (DYHKUUA cermeHTaumMu gasa-
na yHuKasbHble U CTabu/ibHble pe3ynbTaTbl, OHAa AOJIKHA YAOBAETBOPATh C/AeAyloWUM Tpem TpeGoBaHUAM
[20]:

- P1: Kaxpoe saBfeHNe OTHOCAT K OAHOMY U TO/IbKO OAHOMY HaGopy U3 ABYX NepeyncrieHHbIX (T. e. Habopbl
3HAYNMbIX U HE3HAYUMbIX SABAEHWIA).

e P2: Ecnun 3HauyMmoe siBfieHWe yAanuTb U3 Habopa siBIEHWIA, TO OCTaslbHble 3HAYUMbIE SIBNIEHUST COXPaHS-
I0TCA B HOBOM Habope 3HaYUMbIX SABIEHWIA.

- P3: Ecnn He3HauyMmoe siBieHMe yaanuTb U3 Habopa siB/IeHWI, NosyvyaeTca aHa/orMyHbllii nepeyeHb 3Ha-
YUMBbIX ABSIEHWNIA.

MoXHO nokasaTb, (16], 4TO BCe (PYHKUUM cerMeHTaLuun, KOTOpble YAOBMEeTBOPSAIOT AaHHbIM Tpem Tpe-
60BaHMsIM. MOTYT GbITb NpeACcTaB/ieHbl HA CXeMe B COOTHOLEHUN OA4UH K O4HOMY B onpejesieHHO’ noarpyn-
ne mMopcosiorMyecknx 3akpbiBaloWUX MUabTPoB. Mopdonormyeckne 3akpbiBawlime UNbLTPbI WKUPOKO UC-
nonb3ylTCA Npu aHanmse nsobpaxeHuii. OHM NpeacTaBnAlT co6oli arperupytowme yHKUUN CO criefyto-
wW1Mn Tpems onpegensowmmm ceoncTeamu [17]:

a) Bce MHOXecTBa npefCcTaBNAOT CO60I NOAMHOXECTBA C COGCTBEHHbIM 3aMblKaHUEM;

b) 3aMblkaHVe 3aMblKaHUA MHOXeCTBa — 3aMblKkaHWe OPUTMHaNIbHOTO MHOXeCTBA;

C) 3amMblkaHWe NOAMHOXeCTBa — MNOAMHOXECTBO 3aMblKaHUS OPUTMHANILHOTO MHOXECTBaA.

KOHKpeTHOe MNOAMHOXECTBO  3akpblBalWwux (UAbLTPOB, Ha KOTOpble KapTUPYT  YHKLUK
cermeHTauMmn. — 3akpbiBalolme GUNbLTPbLI CO CeAYyIOWUMN CBONCTBaMN.

Ecnn pge3 Ha6bopa ABneHnii obecneunBaroT OAHO M TO Xe 3a. TO UX NepeceyeHne Takxke fgaeT aHa-
NOrnyHoe 3akpblTHe.

Nio6oe 3akpbiTVe, KOTOPOe yAOB/eTBOPSAET AaHHOMY Tpe6GoBaHUIO, MOXeT 6blTb KAPTUPOBAHO B COOT-
HOWEeHUN OAMH K OAHOMY Ha onpeaesieHHol hyHKLMN cermeHTauum cnegytowmm ob6pasom.

Ons nw6oro Habopa siBNEHWI paccmaTpuBalT HaMMeHblUWii nogHa6op AaHHOro Habopa, KOTopblii
AaeT aHaNorMyHoe 3aKpbiTMe C OpUTMHa/IbHbIM HAa6OPOM SiBNIeHMA. MOXHO nokasaTb, YTO AaHHbIW NnogHa6op
YHUKaNeH, XOpoLwWo onpejesieH U COOTBETCTBYeT HaGOpPy 3HAUYMMbIX SIB/IEHWUIA, a ero AOMNOJIHEHWE C TOYKM
3peHunsa Habopa siBNEHN cooTBeTCTBYeT Habopy HE3HAUMMbIX SIBNEHWIA. Takxke XopoLwo onpeaesneHo obpart-
HOoe KapTupoBaHue. [loka3aTeNbCTBO AaHHbIX Pe3y/ibTaToOB NpeAcTaB/ieHO B ccbifike [16].

OTOT BaXHblii pe3ynbTaT NO3BOMSAET cO3f4aBaTb BCE BO3MOXHble DYHKUMN KOMGUHALUWM cerMeHTauni
OT (hMNbTPOB MOPHONOrMYECKOro 3aKpbITUSA, CBOCTBA KOTOPbIX OYEHb XOPOLLO M3BECTHbI, BK/OYasi CNoco6
Nosy4yeHns BCeX BO3MOXHbIX KOHEUYHbIX 3aKpblBalOWMX unbTpos [17].

A.3 OTceuveHne BeTBeN gepeBa U3MEHEHWI

A.3.1 O6bwwne cBepgeHns

B coBpeMeHHOI nuTepaTtype MMeeTcsi HECKONIbKO OMy6/IMKOBaHHbIX CCbIIOK HAa MeTOo/bl, aHa/lofuYHble
oTceyeHNto BeTBeN AepeBa N3MeHeHun (cMm. ccbinikm [18]. [19] n [20]).

Wolf [18] npeacTaBnsieT MeTof, 3KBUBANIEHTHbI OTCeYeHUIO BeTBeW AepeBa U3MeHeHUli. IT0 06CyxX-
paetcs B pasgene A.3.2.

CosceM HefaBHO B /iTepaType NOABUINCL MeTOAbl CNUAHUA BoAopasfenosB (kenob6os Makceesnna)
[19], [20]. CnusiHMe BopoOpas3fenoB 3KBUBASIEHTHO OTCEYEHUIO BETBEN AepeBa U3MEHEHU NUWb B TOM Chy-
Yae. ecnin npepgnonaraeTcs, YTO TpuaHrynauus pebepHON pelweTkn npeacTaBsiseT cob60li HenpepbIBHYIO
NOBEPXHOCTb (T. €. TpeyrosibHble haceTkn).

lMoka3aHO, YTO BCe yka3aHHble Bbllle MeTOAbl OTCEYEeHUS Y[O0B/eTBOPAOT CBOMicTBaM, NpefcTaB/eH-
HbIM B pa3gene A.2.4.

A.3.2 OTceuyeHune no Bonbdy

CHayana Ans Kaxaoro nvka v nposasa paccuUuTbIiBalOT pasnvyvie BbICOTbI MeXAYy NMUKOM WU npoBa-
NIOM 1 cocefHeil TOYKOW cepsia, C KOTOPOIi OHM COEAMHAIOTCA Ha AepeBe U3MeHeHuil. MeTop oTceuveHuMs
Bonbda Bk/HOYAET MOUCK MUKA WAN NpoBasa C HaMMEHbLMM pas3fIMinemM BbICOTbl U COEAMHEHME ero c Co-
ceflHell TOUKOW ceAna Ha fepeBe M3MeHeHW. [pyroii NMK nan nNpoBasl, KOTOPbIA TakXe coefuHEH C AaHHOM
TOYKOW cepna, CoeAVHSIIOT C APYrMM CeAJsIOM; €ro OT/iIMYMe NOo BbICOTE KOPPEKTUPYIOT ANS OTPaXeHUs AaH-
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Moro dpakta. 3aTtem npouecc NOBTOPSAIOT B OTHOLWEHUM MUKa WK NpoBasa C HaUMMEHbLWUM pasfimunem no
BbICOTe C Mpuneratoleli TOUkoli cefna He gepeBe WU3MEHEHWUN, KOTOPY YCTPaHAT A0 JOCTUXEHUSA HEKO-
Toporo nopora. [laHHblli NOpor gocTuraeTca B TOM c/lyyae, Korga Bce OCTaBLIMeCs pas/iMyma BbICOTbl Mpe-
BbIlWaOT (PUKCMpOBaHHOe 3HayeHWe, NMBO Korga ocTtaetcs (PUKCMPOBAHHOE YMC/IO MUKOB WAW NMPOBAsIoB.
MOXHO flerko gokasaTb, 4TO 06a KpuTepua BeayT K DYHKUUM CermeHTaumn, Kotopas yAoBneTBOpPsAeT TpeMm
Heo6xo4MMbIM CBOWCTBaM, NpeAcTaB/ieHHbIM B NyHKTe A.2.4. Mpu nomowm gepesa U3MeEHEHWN, npeacTas-
NIEHHOTO Ha puUcyHKe A.2. BCe 3fieMeHTbl P6-S7, P2-S2 n V1-S3 npuHMMaloT 3Ha4YeHne HauMeHblleli pasHu-
ubl No BbicOTe, T.e. 0,5. IX OTCceueHne faeT AepeBO U3MEHEHWI, NpeACTaB/IEHHOe Ha pUcyHke A.5.
Mcnonb3oBaHue oTceuyeHns Bonbga A0 Tex nop, noka Ha NOBEPXHOCTU He OCTaHeTCA NATb NMUKOB Uan
nATb NpoBasioB, ob6ecrneunBaeT cTabunbHoe onpegeneHne napameTrpa BbICOTbl MO 10 Toukam. [laHHble nu-
Ku/nposasibl MOryT He 6bITb MaKCUMaSibHbIMU/MUHUMAIbHBIMUW. HO OHU BYAYT CaMbIMU BbICOKUMMU.

NMpumMmeyaHne — BeplMHA ropbl IBEPECT [IOKET GbITb HA MaKCUMaslbHOW BbICOTE Ha 3eMJie, HO ropa He
SIB/ISIETCA CaMoli BbICOKOI (OT OCHOBaHVsi 0 NuWKa). [laHHblii pekopg, npuHanexvT rope MayHa Kea Ha aBaiisix.

a) flo oTceyeHunsn 6) Mocne otceyeHus
YcnoBHble 0603HavYeHua. A — BblcoTa, MKM; P — nuku: V — npoBanbl: S — Touku cegna: VV — BUpTyanbHblii npoBan.

PucyHok A.5 — OTceyeHue Bonbda ansa pucyHka A.2
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MpunoxexHne B
(cnpaBou4HOe)

(DpaKTaan ble METOAbI

B.1 YTto Takoe dppakTan?

®pakTasl — 3TO OGBEKT, KOTOPbINA BbIMSAUT NPYMEPHO OAMHAKOBO B OMpeAesieHHOM Auanas3oHe MacliTaboB um
YBEJ/IMYEHNS, T.6. OGBEKT AOMKEH ObITb CTATUCTUYECKM Nofob6eH camoMmy cebe, CM. PUCYHOK B.1. OGBEKT He [OSIKEH
[EMOHCTPUPOBAaTL TOYHO Takyto Xe CTPYKTYypy Mpu BCEX MacluTtabax, OAHAKO aHa/IOTMYHbIA «TUM» CTPYKTYPbl AO/MKEH
NosiIBNATLCA B HEKOTOPOM AManasoHe mMaclitabos.

PricyHok B.1 — ®pakTasibHblii NpoUib AeMOHCTPUPYET aHanorMyHble CTPYKTYpbl Npy BCcex MaclwTabax

B uenom, «pasmep chpaktana» MOXHO paccyuTaTb U3 MOBEPXHOCTW hpakTasia Mpu MOMOLM Pas/INYHbIX MeTO-
£oB.[21], (22). BkNOYas MeTOoA M3MEHUMBOCTM (23) 1 aHa/IM3 OTHOCUTE/IbHOW nowaan.[24]. MocnegHnii meToa cnoco-
6eH AaBaTb NapameTpbl, UMetoLme CubHble (PYHKUVMOHa/IbHbIE CBA3W C aare3ueit [25]. 3n1eKTpPOXMMUYECKUM MMneaaH-
CcOoM (26). TpeHueMm (27). 6neckom[28), XxOopoWnM pasfesieHnemM 3ybyatoro MMKpomsHoca [29]. ycrnosuamn wnndosBaHms
[30]. nepeHocom Macchl Npu HarpeBe [31]. a Takxe NpeccoBaHHbIM MOPOLLKOM.[32].

®pakTasibHbIl pasamep — 3TO MokasaTeslb FeOMEeTPUYHECKOW C/TOXHOCTU WM C/IOXHOCTM KOMMOHEHTOB hpakTasnia
60 HacTUYHO (hpaKTasibHOl MOBEPXHOCTN. PpaKTasibHble pasMepbl YBE/IMUMBAIKOTCS M0 Mepe YBEe/IMHEHNUS CIOKHOCTU.
DdpakTasibHbI pasMmep 60Mblue UK paBeH eBKIMAOBY pa3mepy, T.e. 60nblue uav paBeH 11 MeHblue 2 A4ns npocuns, a
Takke 60/blle UM paBeH 2 1 MeHbLue 3 4711 MOBEPXHOCTW.

PeanbHble NOBEPXHOCTU ABAAIOTCSA HYACTUYHO DpakTasibHbIMM MO TOW MPUYMHE, YTO MOryT GbITb OXapakTepusoBa-
Hbl, anmnpPOKCMMUPOBaHbI WX CMOAENNPOBaHbl Kak MMELoLMe reoMeTpruyeckne KOMMOHEHTbI HernpaBuibHOM (hopmMbl B
onpegesieHHOM AuanasoHe MacluTaboB HabnwogeHuin. VaeanbHble pakTasibHble NMOBEPXHOCTM — MaTemaTuyeckme
MoZenu, NTetoLLe HerpaBuibHbIE KOMMOHEHTbI NPy BCex MacluTabax HabtoaeHus.

Mepvogunyeckne 1 KsBasunepuoguyeckne reoMeTpuveckne KOMMOHEHTbl MOBEPXHOCTW HEe WCKIYaloT Hannuuns
KOMMOHEHTOB (hpakTasia Ha AaHHOl NOBEPXHOCTU, & Takxke ee yCreLlHoe onvcaHne MeToAoM (hpaKkTasibHOro aHasIm3a.

B.2 MeToAbl U3MEHUYMBOCTHN

MycTb F{s) 6yaeT 06bemMoM Mexay KOHBEpPTOM MOPJIOSIONMUEcKOro 3aKpbITUsi U KOHBEPTOM MOPEIOIOrMYecKoro
OTKPbITUSI MOBEPXHOCTM (PpaKTasna C KBagpaTHbIM CTPYKTYPHbIM 3/1EMEHTOM FOpPU30HTa/IBHO MIOCKOCTY C MacluTaboM S

(s nos).
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Toraa, Npy ycnoBuu CyLLEeCTBOBaHWS NpPeaesioB.

. d(loge[F<.v))) |
O, - lim
4 4 |Qel] |

Pa3smep chpakTana, paccuvMTaHHbIii MPU nopnowu PETOAA U3MEHUMBOCTW, 3KBUBASIEHTEH paspnepy Minkowski-
Bouligaod. Moka3aHo (23). 4To p/eTof M3MEHUMBOCTU MPUEET HAMMEHbLLYIO HeoNpeAeeHHOCTb N0 CPaBHEHUIO CO BCEMM
coBpeprieHHbIMW p/eTogamy AN pacyeTa pa3mepa pakTana. PpakTa/ibHbIA pasprep NOBEPXHOCTU 6OsblUe VN paBeH
OBYPM N OTpaXkaeT C/IOKHOCTb (PpakTasibHOW NOBEPXHOCTU. UeM Gonblue paspuep pakTana, topu GOMEE CMNOXHOW mUnm
HenpaBW/IbLHOW ABNSeTCA pakTasibHas MOBEPXHOCTb.

B.3 MeTof, n3ameH4YMBOCTH, anIMeHFIEMbIVI K MOBEPXHOCTN OrpaHN4YeHHOro Macltaba

B CTporom puaremaTtniyeckoM CMbIC/ie MOBEPXHOCTU OrPaHUYeHHOro maclutaba He SBAAOTCA UCTUHHOM chpakTanb-
HbIMW. MOCKO/IbKY UMEIT YPUBILLIEHHO C/TAKEHHYIO NOBEPXHOCTb NMPU HEKOTOPOM ornpesesieHHOM MacluTabe, Mo3ToMy He
cofepxat «MoAo6HbIX CTPYKTYP NP BCEX MacLuTabax» Bpuecte ¢ Tepr, NOBEPXHOCTY OrpaHNYEHHOro priaclutaba MoryT
[EMOHCTPMPOBATL «NOBEAEHME MO TUNY hpakTasia» B AnanasoHe praclirabos. Mpaduk macwtaba-obbep/a (npeacras-
NleHHbIA Ha pucyHke B.2) oyeHb nomoraeT B perMcTpauun HeKOTOpbIX BapuaHTOB Takoro nosedeHVs B Habrogaep/opy
Anana3oHe MacluTaboB.

Ipadhmk pnacwtaba o6bema Svs(s) npeacTaBnseT coboii rpadvk orapudma obbepra Mexay KoHBepTamu Mop-
(PONOrMYECKOro 3aKPbITUS U OTKPbITUS NMOBEPXHOCTU OFPaHUYEHHOrO /acluTaba npu not/clin KBagpaTHOW ropu3oHTasb-
HOW MIOCKOCTN B KayecTBe CTPYKTYPHOrO 3/1eMeHTa B 3aBWCMMOCTU OT /10raputMmUyeckoli WKasibl CTPYKTYPHOTO ane-
MeHTa.

YcnoBHble 0603HaveHnsa: X — macwrab, B M«M; Y — 06beM, B Ky6UYECKNX bIKM, a — MaclwTab; b— o6bem

PucyHok B.2 — paduk pnacwtaba o6bemMa 418 NOBEPXHOCTU OrpaHNUYeHHOro maclwTaba
BonblwmHCTBO rpadhmkoB p-eacluraba-obbepra 4158 NOBEPXHOCTM OrpaHWYEeHHOro pnacliraba 6yayT oTpaxaTb He-
CKOJIbKO 06/1acTeld, B KOTOPbIX KpMBas NpeAcTaB/ifaioT coboi NpubAn3vTenbHO NPAMYIO IMHUIO. B kaokgol ns atmx onpe-

JeneHHbIX 06nacTei cBA3b prie3fy MaclTaboM s n 06bep/oM Sw(s) NnpuobpeTaeT hopmy

S,.(s}=cs .
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3TO cTeneHHol 3aKOH, MOCKO/bKY 06BbeM S,,(S) U3MEHSIETCS MO aHa/IorMM CO CTeneHbio MaclTaba S. Yron Hakio-
Ha MPsIMON NMHWK, Ha rpadivke MacliTaba-o6beMa, NPeAcTaBsieT cO6oi NPOCTO SKCMOHEHTY d, a ee OTPe30K o6bemMa
— tOx(c).

B aTux grnanasoHax macliTaboB, rae AelcTBYyeT onpefefieHHbli CTeneHHOW 3akoH (T. e. B COOTBETCTBYOLEM
OouanasoHe rpadmka maclwtaba-o6bema, rae Kpvsas NpuGIVM3UTENIBHO COOTBETCTBYET MPSIMOL NIMHMK), NMOBEPXHOCTb
orpaHnyeHHoro maclwtaba 6yget camonogo6bHa (T. e. 4acTu NOBEPXHOCTM MOC/e COOTBETCTBYIOLErO YBe/IMYeHUs 6yayT
BbIrNIA4eTb Kak OpUrMHasibHasi NMOBEPXHOCTb). TakvM 06pa3om, NMOBEepXHOCTb OrpaHMYeHHOro maclutaba B onpepesieH-
HOM Aunana3oHe MacliTaboB NpnbansnTenLHO NpeacTassisieT cobo hpaKTa/ibHYI0 NOBEPXHOCTb C pasmepom hpakTana
2 + d. Takum o6pas3om, uem 6osiee KpyTbIM SIBMSIETCS Yro/l Hak/IoHa rpacduka Maclwtaba-o6bema, Tem 6osee CroxHa
NoBepXHOCTb A1 JAHHOTO ONpeAesieHHOro Avana3oHa MacluTaGoB.

Kak yxe 6bln10 ykasaHo Bbllle, 60/bLUMHCTBO rpadivkoB MacluTaba-o6bema GyayT MMeTb HEecKOsIbko 06nacTei,
rae KpviBasi NpuoGavM3UTesIbHO COOTBETCTBYET MPSIMOA /IMHWMKW. MacwTtab, npu KOTOPOM OTMeuyaloT M3MEHEHMe yrna
HakK/I0Ha OT OAHO 06/1acTU, anMpPOKCUMUPYEMOU NPSAMOI NMHWENR, K Apyroli 061acTu HasbiBalOT «MacluTabom nepekpe-
cTa». Ha npakTuke BO3MOXHO MOCTENeHHoe n3MeHeHue. Mo 3Toli NpuunHe Heo6xoAvMa npoueaypa A5 onpeaeneHust
MaclTaba, NPy KOTOPOM MPOUCXOAUT n3MeHeHue. OnpegeneHne MacliTaboB nepekpecTa BaXHO MO TOW MpUYMHE, YTO
OHV OTPaXarT M3MEHEHNE OCHOBHOIO MexXaHV3Mma, B/IMSIIOLLEro Ha MOBEPXHOCTb OrpaHWYeHHOro Maclitaba, u/wav npo-
Leaypbl oueHkn. MpumMep npeAcTaBrieH Ha pucyHke B.3. MNpu nepekpecTe OT cpaBHWUTENBbHO 60MbLUMX MacluTaboB, rae
Yron HakioHa 67M30K K Hy/1t0, K MeHbLUMM MacluTabam, rae Hak/oH Kpyde, nepBblii MacluTtab nepekpecta cBupeTesnb-
CTBYeT 06 N3MEHEHWUM OT CPaBHUTE/ILHO 1aAKOW NMOBEPXHOCTU Npu 6osiee KPyMHbIX MaclTabax k 6onee LiepoxoBaTon
NMOBEPXHOCTU MpU MeNKuX Maclutabax. TakuM 06pa3oM, Ha YpOBHe Bbllle AaHHOro MepBoro maclutaba nepekpecrta
onpegesieHHas aTa NOBEPXHOCTb OFPaHNYEHHOrO MacluTaGa MOXeT paccMaTpMBaTbCS Kak rnajakas.

YcnoBHble 0603HaYeHna: X — maclwTtab, B MKM, Y — 06bem, B Ky6U4ecknx Mkbl; @ — Maclwtab nepsoro nepekpecrta: b—macwTrab
BTOpOro nepekpecTa

PucyHok B.3 — TeopeTunuecknin rpacdmk o6bema-macwtaba, LEMOHCTPUpPYOLWNA MacwTabbl nepekpecTa

B.4 AHann3 oTHOCUTeNbHOW nnowaamn

Jo6oii pasmep O NMOBepPxXHOCTK, dpakTasibHOM UM eBKINAOBONM, MOXHO MPeAcTaBuUTb B BUAE OTHOLLEHUS flora-
pudma uncna anemeHToB apeasia N k norapudgmy 06paTHOro OTHOLLEHUS NMHENHOTrO MacluTabupoBaHus, [33]

D = (log Al)/(log <1/i)l.

[ns naeansbHoOW (hpakTasibHOM NOBEPXHOCTM NpeAcTaB/IeHHOE Bbille YpaBHeHVE OTpaxkaeT Yros Hak/ioHa ABaxabl
niorapugMmyeckoro rpacprka OTHOCUTENBHOW MIoLWaamn, MOCKOsIbKY OXBayeHbl BCe MaclTabbl, BKIoYas ©= 1 (B 3Toi
Touke N Takke paBHO 1). AN peasbHbIX NOBEPXHOCTEN AaHHOe MpaBWuIo, Kax NpaBusio, HeBepHO. Ha peasibHbIX Mo-
BEPXHOCTSIX (ppakTasibHble pasMepbl PacCUMTLIBAIOT MO YI/ly Hak/oHa AaHHbIX rpacmkoB B AvanasoHe macwTtaba, B
KOTOPOM MOBEPXHOCTb SIB/ISIETCS CAMONOA06HOM.

Ha6nogaemas niowanb M3MepeHHOW MOBEPXHOCTU PacCUUTLIBAETCH Kak (PYHKUMS maclitaba B cepun BUPTY-
a/lbHbIX OTCEYEHWI T C OXBATOM M3MEPEHHOI MOBEPXHOCTU B JIOCKYTHOM pexume.[24j, [34] O6nactn nantok, wnm dpar-
MEHTOB. MPeACTaB/AlOT MaclTabbl apeana HabmogeHnss. OTCeUYeHUsI MOBTOPSIKOT C MJIMTKAMMW MOCTENEHHO YMEHbLUAo-
Lierica nnowaan gns onpegeneHvs HabnogaeMbix niowagaern kak doyHKUMM macwutaboB apeana HabnwogeHUs (PUCyHOK
B.4).(34).
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A =1270 000 Hm1 72 B C =1.052
A =263 000 HMr 409 B Cc=1181
A =52 900 HmMr 2416B C=133
A =7 830 Hmr 18331 B C=1461

YcnosHble 0603HaYeHna: A «— macwTtab: B — anemMeHT mo3anyHoro n3obpaxeHua; C — oTHocUTeNbHas naowagb.
Pa3mep TpeyrofibHOW NAUTKM, MW hparMeHToB, Npe/AcTaB/ieHHbli B ONMCaHUK, NpejcTaBnseT co6oit macwTa6 HabnoAeHUs.
HoMuHanbHble nokasaTtenu naowanmn, NoKpbiBaeMble NPU KaxAom npueme pparMeHTaunm nsobpaxeHua, npeacrtaBneHbl CBEPXY
caXpaol saueliku.

PucyHok B.4 — UeTblpe npuema cpparmeHTaynm n3o6paxeHns no gaHHbIM aHasiM3a OTHOCUTENIbHOM
naowaanmn

Habntogaemas nnowagb — 3TO YMC/O MIMTOK, MU (DParMeHToB, ANS1 OAHOrO BUMPTYaslbHOro nprema no cpar-
MeHTauun, YMHOXEHHOe Ha Mowadb NaiTkn, unn dparmeHTta (T.e. macwtab HabnwogeHus). Hanpumep, namepeHHas
nnowaab coctasnset 18 331 nantka * 7830 HM* = 143 531 730 HM* npu macwTabe 7 830 HM*. Habntogaemasa nnowanb
— 3TO ABHas n/iowaAb B onpeAesieHHOM Maclitabe HabnoaeHVs, KoTopas AO/DKHA UMETb CCbIIKY Ha 3TOT macliTtab,
nockosnbky Habntogaemas niowaib MeHseTcsl B 3aBUCMMOCTM OT MacluTaba HabnogeHus. HoMuHanbHas naowagbs —
3TO NAowWwaab OAHOro Npuema dparMmeHTauMmn N306paxeHns ¢ Npoekumeli Ha HOMUHaIbHYO MOBEPXHOCTb, T.e. nowagib
Ha HOMVHa/IbHOW NOBEPXHOCTW, MOKPbITast 3a OAVH nNpuemM parmeHTaumun. [N HOMVHa/IbHOW NOBEPXHOCTU MOXeT u1C-
No/sb30BaTbCA M/IOCKOCTb HaVMEHbLUUX KBaApaToB UM AaHHble n3MepeHus. OTHOCUTeNbHas nowanb — 3TO Hab/to-
Aaemas nnowaab B onpefesieHHOM maclutabe, AesleHHas Ha HOMUHaIbHYHO niowaab. (25). (34) CneposartesibHO, MU-
HUMasIbHast OTHOCUTE IbHAs NIoWaAb paBHa eAnHULE.
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padhvk OTHOCUTENbHOWM NNowaam — 370 GunorapnmMmnyeckmii rpadnk OTHOCUTEBbHBIX NIOWanen B 3aBUCUMO-
CTM OT MacwTaba HabnoaeHns (pucyHok B.5). Pasmep D B onpeseneHHoM Auana3oHe Maclutaba [okeT paccuuTbl-
BaTbCS MO YI/ly HaKMoHa b rpadouka oTHOCUTeNbHON NoWaamn creayowym o6pasomM

0-2- 2b.

4YTO MOXET GbITb NOKa3aHO Kak NPOM3BOAHOE NpeablayLlero ypaBHeHust ans D.

YcnoBHble 0603HaveHns: X — macwrtab HabnwoaeHnin (HMr); V — oTHOCMTeNbHaA naowagb: *Yron HaknoHa.
®pakTanbHbIi pasnep coctaBnseT 0kono 2.144.

PucyHok B.5 — padpk OTHOCUTENBHOW Nnaowaaun, Bkaoyas pelysbTaTbl CEPUIHON pparmeHTaLnm
n3o6paxeHnii Ha pucyHke B.4
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MpunoxeHune C
(cnpaBo4HOE)

OCHOBbI A1 CTaHAAPTOB CTPYKTYPbl NMOBEPXHOCTU apeasia

C.1 I'pachuk cobbITnii

Hwxe npeacTasrieH rpadvik cOBbITWIA, NPUBEALLNX K MYGAMKaUMN faHHOW cepun MeXayHapoaHbIX CTaHAapToB Mo

CTPYKTYpe NoBepxHOCTU apeana.
Anpenb 1990 roga — anpens 1993 roga

CeHTA6pb 1993 roga

Anpenb 1998 roga — anpenb 2001 roga

Maii 1998 roga — maii 2001 ropa

AxBapb 2002 roga

MioHb 2002 roga

AxBapb 2003 roga

Maii 2003 roga

MioHb 2003 roga

C.2 CcbIfikn No npegmeTy

®uHaHcvpyemblii EC NpoekT nog, HazBaHveM «Pa3paboTka MeTomoB Ans
M3YUeHS LLIEPOXOBATOCTU B TPEX U3MEPEHUAX» NOJ, pPyKoBOACTBOM Bup-
MUHIEMCKOro yHMBepcuteTa. Pa3paboTaHa OCHOBa A1 U3YUYEHUs CTPYKTY-
pbl NoBepxHOCTU apeana. OTYET MO NPOeKTy ™ npeacTtasu/i napameTpbl
CTPYKTYpbl MOBepxHOCTU apeasia «Birmingham 14» n u3yyan NpoOTOKONbI
nepegayn gaHHbIX, KOTOpble BK/IOYa/M hopmMaThbl halina AaHHbIX.

Oony6nvkoBaHa «CUHASA KHUra» [21] ¢ nNogpo6HbIMKM pe3ynbTaTtamn npea-
CTaBJ/IeHHOrO Bbille npoekta EC. JaHHaa KHura ctana hakTU4eckm cCTaH-
AapTOM AN N3yYeHWs CTPYKTYpbl NOBEPXHOCTY apeana.

Mpoekt AUTOSURF nop, pykoBOACTBOM YHMBepcuTeTa PoBepa/BpyHens. B
AaHHOM npoekTe, crnoHcupyemom EC. paspaboTaHbl MeToAbl W3y4eHus
CTPYKTYPbl MOBEPXHOCTU apeana [/ /IMCTOBbIX MaTrepunanos An1s aBToMe-
XaHWYEeCKoro 1cnosb3oBaHuA. Clofa OTHOCUTCA M3ydYeHne yaepxaHus mac-
Nla BO BpeMsi XpaHeHWUs1 Koslel, XapakTepuUCTUK AaB/IeHUS N OKpacku. Vc-
Nnosib30BaH MHCTPYMEHT «XapakTepUCTUKa» A/ pelueHns npobrem CTpyk-
Typbl peasibHO NOBEPXHOCTU.

Mpoekt SURFSTAND nopj pykoBoACTBOM YHuBepcuTeTa Xaagepccunga.
[aHHbIli cnoHcrpyeMblii EC NpoekT 3a/10Xwi1 OCHOBY A/19 CTaHJapTusauum
aHasM3a CTPYKTypbl NMOBEPXHOCTU apeasia. B cepun oTaenbHbIX UccrenoBa-
HWIA oueHMBasiacb (PyHKUMOHaNbHass MPUrogHOCTb MapamMeTpoB «Birming-
ham 14». OnpegeneHns CTPyKTypbl apeasa 6blIM NepecMoTpeHbl, YTO Npu-
BesI0 K CO34aHn0 «Gosiee CTPOrux» onpeaenieHnii napaMmeTpoB «Mosis» 1
BBEAEHWIO WHCTPYMEHTa «XapakKTepucTuka». Pa3paboTaHbl YCTOWUMBLIX
TEXHOMOIWiA 1 TexHonoruii BeliBneT-connbTpa. HakoHew, n3yyeHbl BOMPOChI,
cBA3aHHble C KA/IMOPOBKOW MHCTPYMeHTa apeana.

MpeseHTauum npoektoB SURFSTAND n AUTOSURF nepef TeXxHU4ECKUMU
komutetamm CO/TC 213 B Magpuge. Vcnanus.

TexHuueckne komuteTsl MCO/TC 213 yupeannu pabouyto rpynmy no cTpyk-
Type TMOBEPXHOCTV [AMsi OnpegesieHns TpeGoBaHwii K CcTaHAapTUsaumm
CTPYKTYpbl NOBEPXHOCTUN apeana.

TexHuyeckme komuteTbl VCO.TC 213 yupegunu HOByk0 Pabouyto rpynny
WG 16 gns pa3paboTky HOBOI CUCTEMbI CTPYKTYPbl MOBEPXHOCTU B pamkax
cnepyrouero nokoseHus GPS.

Ony6nukoBaHa «3esieHas KHura» [11] ¢ noapo6HbIMM pesynbTaTtamu Npoek-
Ta SURFSTAND.

Ony6nmkoBaH ASME B46.1-2003. CoaepXnT OCHOBbI (DpakTa/ibHbIX METO-
0B OLIEHKM CTPYKTYpbl MOBEPXHOCTU apeasia, a TakKke Kiaccudukaumo
VHCTPYMEHTOB /151 CTPYKTYPbl NOBEPXHOCTH.

CcblIKY, UCTOfIb3yeMble B [aHHOU cepun MexayHapoAHbIX CTaHAapTOB MO CTPYKTYpe MOBEpPXHOCTV apeana,
npeacTaBneHsbl B 6u6nnorpadmu. Cebifiky, He cooTBeTcTBYytoWwme MCO. 0TCOpTMPOBaHbI NO MOS0 NpeameTa.
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D.1 O6uwme TepMUHbI
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D.2 TepMWHbI reOMeTPUYECKUX NnapameTpoB

D.3 TepMUHbI FTEOMETPUUYECKNX XapaKTEPUCTUK

D.3.1 XapakTrepuncTukun
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D.3.2 AHanIn3 xapakTepucTumk
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MpunoxeHue E
(cnpaBo4HoOE)

CBA3b C MAaTPUUHOI MOAENbIO TEOMETPUYECKUX XapaKTepucTuk nsgenuii (GPS)

E.1 O6wue gaHHbIE

Bce nogpobHble cBeAeHNs 0 MaTpuyHoi mogenn GPS npeactasneHsbl B ICO,MT? 14638.

NCO/GPS OcHoBHasa cxema, npeactasneHHaa B VICO/TR 14638. cogepxut 063op cuctembl NCO/GPS. yacTbio
KOTOPOI ABNSETCA AaHHbI AOKYMEHT. dyHAamMeHTasibHble npaBuna CO/GPS, npeactaBneHHble B ICO 8015, npume-
HVMbI K JaHHOMY AOKYMEHTY, a NpaBuia NPUHATUA pelleHnii Mo yMon4yaHuio, npeacTasrieHHble B UCO 14253-1, npume-
HVMBI K cneuudmrkaumsam, cocTaB/IeHHbIM B COOTBETCTBMM C HACTOSALLMM JOKYMEHTOM, €C/IM He yKa3aHO MHOe.

E.2 NHdopmaLmsa o HacTosilem AOKYMEHTE U ero NCrnosib3oBaHnn

[JaHHasi yacTb ICO 25178 ycTaHaB/nvMBaeT TEPMUHbI, OMpPeAesieHns 1 napaMeTpbl A5 OLEHKU CTPYKTYpbl No-
BEPXHOCTU (LLIEPOXOBATOCTb, BOSIHUCTOCTb M MepBUYHasi MOBEPXHOCTb) apeasibHbIMU METOAAMMU.

E.3 PacnosioxeHue B maTpuyHoii mogenu GPS

HacToswasn yactb NCO 25178 npeacTaBnsieT co6oi obwmii ctaHaapT GPS. KOTOpbIi BMSET Ha 2-e 3BEHO Lieno-
YeK CTaHAApPTOB MO CTPYKTYpPEe MOBEPXHOCTU B MaTpUYHOl CTPYKType GPS. uTo rpachmyeckn npeacTaBfeHO Ha pUCYHKe

a1,
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no6anbHble cTaHgapTbl GPS

O6uwas matpuua GPS

Homep 3BeHa uenu 1 2 3
Pa3mep
dyHAaMeHTa/IbHbIE CTaHAAPTbI PacCTOsHUE
GPS
Pagnyc
Yron

dopma IMHUN, HE3aBNCUMOW OT AaHHbIX
dopma IMHUW, 3aBUCUMOM OT AaHHbIX

dopma NOBEPXHOCTW, HEe3aBUCUMOWN OT
AaHHbIX

dopma NoBepPXHOCTU, 3aBUCMMOIA OT AaH-
HbIX

OpvieHTaums
PacnonoxeHve

KpyroBolii nporoH

MonHbIN NporoH

[JaHHble

Mpodnnb WepoxoBaTocTu
Mpodnnb BOHNCTOCTH
MepBrYHBIA Npodnb
HegocTaTkn noBepxHOCTU
Kpas

CTpyKTypa NoBepxHOCTU apeana

PricyHok E.1 PacnofioXeHHO B MaTpuiHoii mogenu GPS

E.4 CBs3aHHble MexAyHapoHble cTaHAapTbl

CBA3aHHble CTaHAAPTbl OTHOCATCS K LieNsiM CTaHAApTOB, NpeAcTaB/eHHbIX Ha pucyHke E.1.

42



FoOCT P NCO 25178-2—2014

Mpunoxexnune JA
(cnpaBo4HOE)

CBe/fleHVs1 0 COOTBETCTBUMN CChIJIOUHbIX MEXAYyHAPOAHbIX CTaHAApPTOB
HaUMOHa/IbHbIM CTaHAapTaM Poccuiickoii degepaunn

Tab6bnuuya JA1

O603Ha4YeHNe CCbINOYHOTO CTeneHb O603HauYeHNe U HAMMEHOBaHNE COOTBETCTBYIOL Er0
MexXAyHapoAHOro ctaHaapra COOTBETCTBUSA HaLMOHaNbHOro cTaHaapTa

MCO/T8 16610-1:2006 *

MCO 17450-1:2011 - *

NCO 25178-3:— - *

'COOTBETCTBYIOLWMI HaUMOHa/IbHbLIA CTaHAAPT OTCYTCTBYET. [0 ero yTBepXAeHuss peKoMeHAyeTCsi UCMO/b30-
BaTb NepeBOf Ha PycCKuii si3bIK AaHHOTO MeXAyHapoAHOro cTaHgapTa. MMepeBof AAaHHOTO MeXAyHapoAHOro CTaH-
AapTa Haxogutca B ®efepasibHOM MHOPMaLMOHHOM (DOHAE TEXHNYECKMX perflaMeHTOB W CTaHA4apToB.

’ ByaeT ony6/nMkoBaH.
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