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HAUWOHANDBbHBIWN CTAHOAPT POCCUNCKOWN ®EQLEPALUM

FEOMETPUYECKUE XAPAKTEPUCTUKN U3OENNN (GPS)

CTpyKTypa noBepxHocTU. Apean
YacTtb 2
TepMuHbLI, onpeaeneHUa U napameTpbl CTPYKTYPbl NOBEPXHOCTU

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

Data BBeaeHua — 2016—01—01

1 O6bnactb NpUMeHeHnA

HaHHas Yactb MCO 25178 ycTaHaBnuBaEeT TePMUHbI, ONPEAENEeHNa U napameTpbl Ans OLEHKU CTPYK-
TYPbl NOBEPXHOCTU NPOPUINBHBIMU METOAAMMU.

2 HopmaTUBHbIe CCbIUKU

Cnenyrou.me AOKYMEHTbI, HA KOTOpPbi€ AaHbl CCbINKKU, ABNAIOTCA obsasarenbHbIMU Ang NpUMEHEeHuA
3TOro AOKYMeHTa. [aTMpPOBaHHbIE CChIMKKA C YKA3bIBAIOT TONBKO HA LMTUPYEMOe usaaHue. HeaatmpoBaHHbie
CCbINKM YKa3bIBAIOT HA NocneaHee u3jaHue ynoMMHaemMoro AoKyMeHTa (Bknioyas nmobbie nonpaskm).

NCO/TS 16610-1:2006 M'eomeTpuyeckne xapakrepuctuku nzgenuin (GPS). dunetpauus. Yactb 1: O6-
30p 1 0CHOBHble noHsATuA (ISO/TS 16610-1:2006, Geometrical product specifications (GPS) — Filtration —
Part 1: Overview and basic concepts)

MCO 17450-1:2011 F'eomeTpuueckue xapakrepuctuku usgenun (GPS). Obwue koHuenuuu. Yactb 1:
Moaenb reoMeTpu4ecKkor xapaktepuctuku u ee noaresepxaenusn (ISO 17450-1:2011, Geometrical product
specifications (GPS) — General concepts — Part 1: Model for geometrical specification and verification)

NCo 25178-3:—' [eomeTpuueckue xapakrepuctuku usgenuin (GPS). Ctpyktypa noBepxHocTu. Apean.
Yactb 3. Oneparopbl xapakrepuctuk (ISO 25178-3.—1), Geometrical product specifications (GPS) — Sur-
face texture: Areal — Part 3. Specification operators)

3 TepmuHbI 1 onpeaeneHust

B HacToawem crtangapte npumeHeHbl TepMmuHbl no MCO 17450-1 n ISO/TS 16610-1, a Take cneay-
IOLLME TePMUHbI C COOTBETCTBYIOLLUMMU ONpeaenNeHUsiMu.

3.1 O6wume TepMUHbBI

3.1.1 Mogenb HeupaeanbLHOW NOBEPXHOCTU, Moaernb KOXM (non-ideal surface model skin model):
Moaenb hrM3n4ecKkoro KOHTakTa U3genus C OKpyXxatoLlen cpeaoi.

[MCO 17450-1:2011, 3.2.2]

3.1.1.1 MexaHnuyeckas noBepxHocTb (mechanical surface): FpaHuUbl 3po3uun, chHepudeckun wap ¢
paguycoM r, TOMKU LEHTpa naeanbHON TakTUIbHON cdepbl, TAKKe C paguycoMm r, C nepekaTtom vepes mMo-
Jenb KOXu nsgenus.

" ByneT ony6rukosaH.

M3paHue opnumnanbHoe
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[MCO 14406:2010, 3.1.1]

3.1.1.2 anekTpOMarHMTHaa NOBEPXHOCTb (electromagnetic surface): MoBepxHOCTb, MONYy4YEeHHasA ny-
TEM 3MeKTPOMArHUTHOIO B3auMOAENCTBUA C MOAENbIO KOXUN U3aenus.

[MCO 14406:2010, 3.1.2]

3.1.2 cuctema KoopaMHaT xapaktepucTukm (specification coordinate system): Cucrema koopauHar,
B KOTOPOM yKasaHbl napaMeTpbl CTPYKTYPbl NOBEPXHOCTH.

Mpumevanme — Ecnm HOMMHANBLHAsA NOBEPXHOCTb ABMAETCA MMOCKOCTLI (MMM YaCTbIO MIOCKOCTK), TO
06bI4YHO (Ha MPaKTUKE) UCMOMb3yeTCH NPSIMOYroNibHas CMCTEMAa KOOpAMHAT, B KOTOPOW ocu 06GpasyloT npaso-
CTOPOHHIOIO AEKapTOBY CUCTEMY, OCb X U Y TakKe pacrnonararoTcs Ha HOMUHaNbHON NOBEPXHOCTU, @ OCb Z
HanpaBrieHa Hapyxy (0T mMaTepuana K OKpyxatwwlein cpeae). [aHHOe yCnoBue MPUHATO B OCTaBLUEMCS
dhparmeHTe gaHHon yactu UCO 25178.

3.1.3 nepBuuyHaaA noBepxHOCTb (primary surface): Yacte NOBEPXHOCTU, NOSIy4EHHAs B TOM Cny4ae,
Koraa AaHHas YacTb NpeAcTaBreHa B BUAE ONpeaerieHHOo| NEPBUYHON MaTEMATUYECKON MOAENN C onpeae-
NeHHbIM UHOEKCOM pa3MeLLEHuS.

[MCO/TS 16610-1:2006, 3.3]

MpumedaHune — B gaHHoi Yactn MCO 25178 anga nornyyYeHWs NepBUYHON MOBEPXHOCTU UCMONb3yeTcs S-
puneTp.

3.1.3.1 nepBuYyHasa U3BneYeHHasa nNoBepxHOCTb (primary extracted surface): KoHeyHblit Habop To-
YEYHbIX AaHHbIX, NONYYEHHbIX C MEPBUYHON NOBEPXHOCTH

[MCO 14406:2010, 3.7]

3.1.4 dunbTp noBepxHocTH (surface filter): Oneparop hunbTpauun, NPUMEHSAEMbIA K MOBEPXHOCTH.

MpuMeyaHne — Ha nNpakTuke onepartop dunbTpa ByAeT NPUMEHATLCH K NEPBUYHOWA U3BIIEYEHHOW NOBEPX-
HOCTM.

3.1.4.1 S-cpunbTp (S-filter): MNoOBEPXHOCTHLIN (DUNLTP, KOTOPLIN yAAnsAeT C NOBEPXHOCTU MENKWe na-
TeparnbHbl€ KOMIMOHEHTbI, MPUBOASA K MOSYYEHUIO NEePBUYHON| NOBEPXHOCTMU.

3.1.4.2 L-dounbTp (L-Afilter): MoBEepXHOCTHLIN (PUNLTP, KOTOPLIA yaanseT ¢ NEPBUYHON MOBEPXHOCTU
nnu S-F-noBepxHOCTU KPyNHble naTtepanbHble KOMMOHEHTHI.

3.1.4.3 F-onepauus (F-operation): Onepauus, koTopas yaanseTt hopMbl C NEPBUYHON NOBEPXHOCTH.

Mpumeuvanue 1— Hekotopble F-onepauun (Hanpumep, onepauun o6veanMHEHNS) UMEIOT AeUCTBUE, BECH-
Ma OTNM4YHOe OT hUnbTpaumn. U XoTa ux JeidcTBUe MOXET orpaHuuMBaTh HGonee kpynHble MacwTabbl natepasbHOro
KOMMOHEHTa NOBEPXHOCTH, laHHOe 1ENCTBUE SABIISETCA O4eHb HeYETKUM. HeveTkan nuHua peictens F-onepauun npea-
CTaBrieHa Ha pucyHke 1.

MpuMmeyaHune 2— MHorne L-punbTpel 4yBCTBUTENbHLI K hOpMe U Nepes NpUMeHeHneM TpebytoT BbINoJi-
HeHus F-onepauum B KayecTBe NpefjBapUTENbHOMO PUNLTPOBAHUS.

3.1.5 S-F noBepxHocTb (S-F surface): MoBepxHOCTb, NOMy4EHHAA U3 NEPBUYHON NOBEPXHOCTU NYTEM
yaanexusa opMbl npu nomowm F-onepayuu.

MpumMmeyaHune — PucyHok 1 unnoctpupyeT cBAsb Mexay S-F noBepxHOCTbIO U S-chunsTpom, a Takke F-
onepauue.

3.1.6 S-L noBepxHocTb (S-L surface): MoBepxHOCTb, NOMy4eHHAA U3 S-F-noBepxHOCTM NyTem yaane-
HWUSA KOMNOHEHTOB BoMbLIOro macurabda npu nomowwm L-cmneTpa.

MpumMmeyaHue —oBepxHOCTb, NoNy4eHHan U3 S-F-NOBEPXHOCTU NyTEM yAaneHUs KOMNOHEHToB GonbLuo-
ro macwraba npu nomowm L-cpunbtpa. PUcyHok 1 unniocTpupyeTt cBssb Mexay S-L NoBepxHOCTbIO U S-unbTpoMm, a
Takke L-punbTpom.
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PucyHok 1 — cBsisan mexgy S-hunbTpom, L-chmnbTpom, F-onepaumeit, a Takke S-F 1 S-L noBepxXHOCTAMM

3.1.7 noBepxHOCTb OrpaHuyeHHoro macwtaba (scale-limited surface): S-F nosepxHocTb unm S-L
NOBEPXHOCTb

3.1.8 aTanoHHas noBepxHocTb (reference surface): MoBepxHOCTb, CBA3aHHAsi C MOBEPXHOCTbIO Orpa-
HMYEHHOro macwitaba B COOTBETCTBMU C KPUTEPUEM.

MpumedaHue 1— PesynbTaT UCMONbL3YETCA B KAYECTBE 3TA/IOHHOW MOBEPXHOCTW A4S NapameTpoB CTPYK-
Typbl NOBEPXHOCTU.
MpumedvaHue 2— MNpumepbl 3TANIOHHLIX NOBEPXHOCTEN, BK/OYAs MAOCKOCTb, UMAUHAP U cdepy.

3.1.9 o6nacTtb oueHkmn (evaluation area): YacTb NOBEPXHOCTU OrpaHMYEHHOro macwTaba Aansa onpe-
OeneHnss oueHmBaemoi ob6nacTtu.

MpumeyaHune — ansa NOMyYEeHUs [ONOSHUTENBbHOI MHopmaummn cm. MCO 25178-3.

3.1.10 o6nacTtb onpegeneHun (definition area): Yactb 0651acTu OUEHKM ANA onpefeneHnsa napamet-
pOB, XapakTepun3yLIMX NOBEPXHOCTb OFPaHNYEeHHOro MacluTaba.

3.2 TepMmuHbI reomeTpuyeckux napameTpos

3.2.1 napametp nons (field parameter): MapameTp, onpeAeneHHbli Ha OCHOBAHUWM BCEX TOYEK Mo-
BEPXHOCTU OrpaHnyeHHoro macturaba.

MpumeyaHune — MapameTpbl NOJS ONPELENEHbI B NMyHKTE 4.

3.2.2 napameTp yHkuuu (feature parameter): MapameTp, onpeaeneHHblii B NoAarpynne 3apaHee 3a-
[aHHbIX Tonorpauuecknx yHKLU Ha OCHOBaHUK NMOBEPXHOCTU C OrPaHUYEHHbIM MacLUTabomM.

MpumeuyaHue — MapameTpbl OYHKUUM ONpeaeneHbl B NyHKTe 5.

3.2.3 V-napametp (V-parameter): MNone o6bema maTepuana wim o6bema MNycToT, WM napameTp

yHKLNN.

3.2.4 S-napameTp (S-parameter): [NapameTp nons uam yHKUAM, KOTOpbIA He aBnseTca V-
napameTpom.

3.2.5 BbicoTa (height): MognucaHHoe HopMasibHOE pPacCTOSIHUE OT 3Ta/IOHHOW MOBEPXHOCTM 4O MO-
BEPXHOCTU C OrPaHUYEHHbIM MacLUTaboMm.

MpumeyaHune 1— PaccTosiHne onpeaenseTcs No HOPMaIN K 3Ta/IOHHOM NOBEPXHOCTY.
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MpumeuyaHne 2 — BbicoTa oTpuuUaTenbHa, €cC/M OT 3TaNlOHHON MNOBEPXHOCTU Touka pacnonaraeTcs B
Hanpas/iieHun martepuana.

3.2.6 3HauyeHue Ha ocu opaunHart z(x,y) (ordinate value z(x,y): BbicOTa NMOBEPXHOCTW C OFPaHUYEHHbLIM
MacTabom B MOSIOXKEHUN X,V.

MpumeyvyaHune — cucrtema KoopamnHaT OCHOBaHa Ha 3TasIOHHOW NOBEPXHOCTH.

3.2.7 BEKTOp NOKaNbHOTO rpagmeHta ; (local gradient vector
~axopy {mx nyJd

pafneHT NOBEepPXHOCTU C OrpaHNYEHHbIM MaclTabom B MO0OXKEHUN X,)y.

MpumevaHnune — [519 KOHKPETHOro npumeHeHns cMm. MCO 25178-3.

3.2.8 dyHkuma aBTokoppensaunn fACF (tx,ty) (autocorrelation function fACF (tx,ty) :

®yHKUMS, KOTOpas OnucbiBaeT KOPPEeNnsiuuMio MeXAy MOBEPXHOCTbH WM aHasIorMyHO MOBEPXHOCTbIO,
npeobpasoBaHHOli Npu nomowm {tx.ty)

JJz(Xx,y)z(x - tX,y- ty)dxdy

A
JaCF ({x'{y) ~ JJz(x,y)z(x,y)dxdy

A

Mpnuem A — obnacTtb onpepeneHns.
3.2.9 npeob6pasosaHne dypbe (fourier transformation F(p,q): OnepaTtop, KOTOpbIN NpeobpasyeT no-
BEPXHOCTb C OrpaHUYeHHbIM MacLlTaboM B NPOCTPaAHCTBO dypbe.

F(p,q)= JJz(x,y)e-"+®)dxdy
A

npvuem A — 06/1acTb onpeaeneHus.

3.29.1 yrnosoin cnektp "PS”  (angular spectrum /APS(s): CnekTp MOLWHOCTM Aas 3afaHHOro
HanpaBfeHNs1 OTHOCUTE/NIbHO YKa3aHHOrO HanpaB/ieHUsi B B NJIOCKOCTU 06a1acT onpefeneHus.

L
Zaps< \]le[rsin(s-(Q), rcos(.v-")]|2dr
r2

roe Ri _ R 2anana3oH vHTerpauvy B paguasibHOM HanpaB/ieHun, a S — ykaszaHHOe Hanpas/ieHue.

MpumeyvyaHune 1— MonoxutenbHasa oCb X ONpefenseTca Kak HyneBoW yron.
MpumeyvyaHune 2-Yron ABNAETCA MONOXUTENbHbIM B Hafnpas/ieHWN NPOTUB YacOBON CTPE/IKM OT OCU X.

3.3 TepMWUHbl FeEOMETPUYECKUX NPU3HAKOB

3.3.1 nuk (peak): Touka Ha MOBEPXHOCTU, KOTOPasi Bbile BCEX OCTasIbHbIX TOYEK MOGMAN30CTM OT AaH-
HOIi TOYKM.

MpumevaHnne 1— [ONa ANCKPETHbIX AaHHLIX HEOOXOAMMA TPUAHTYNIALUA NOBEPXHOCTU.

MpumeyvyaHune 2 — CyuwecTByeT TeopeTnyeckas BO3MOXHOCTb NAaro. Ha mpakTuke 3TOro MOXHO n3bexartb
nyTem MCNosib30BaHUA CTPEMALLErocsa K Hy/l0 HaknoHa.

MpunmeuvaHnne 3— [1na9 KOHKPEeTHOro npuMmeHeHuns cm. NCO 25178-3.

3.3.1.1 rop6 (hill): O6bnacTb BOKPYr Nvka, B KOTOPOW BCE BapumaHTbl TPAEKTOPMM MaKCUMasbHOro nogb-
ema 3aKkaH4MBalTCA Ha MnuKe.
3.3.1.2 nnHuga kypca (course line): Kpusas, pasgensiowas cocegHue ropoeol.
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3.3.2 npoBan (pit): Toyka Ha NOBEPXHOCTU, KOTOPAA pacnonaraeTCs HUXe BCEeX OCTarbHbIX TOYEK No-
©n130CTU OT AAHHOW TOYKM.

MpumeyaHune 1— [Ona AUCKPETHBIX AaHHBIX HEOOX0AMMAE TPUAHTYNALMS NOBEPXHOCTY.

MpumedaHune 2— CyuecTByeT TeopeTudeckas BO3MOXHOCTb NNaTo. Ha npakTike aTOro MoXHo usbexars
nyTem UCNonb3oBaHUA CTPEMALLErocs K HyNto HakmoHa.

MpuMeyaHune 3—[nd KoHkpeTHOro npuMeHeHua cm. UCO 25178-3.

3.3.2.1 xeno6 (dale): ObnacTb BOKpYr npoBana, B KOTOPOI BCE BapUaHTbl TPAEKTOPUM MaKCUMarnbHO-
ro cnycka 3akaH4uBatoTCA B npoBane.

MpuMeyaHne — MoTtus apeana — xenob, cm. MCO 12085.

3.3.2.2 nunua xpeodTa (ridge line): Kpusas, pasgensiowas coceaHue xenoba.

3.3.3 cegno (saddle); Habop Touek Ha MOBEPXHOCTU OrPaHUYEHHOro macwrtaba, B KOTOPbIX NMHUM
xpebTa 1 NMHUK Kypca nepecekaroTcs.

3.3.3.1 Touka cegna (saddle point): Ceano, cocrosiee n3 0aHON TOYKMU.

3.3.4 Tonorpacdmyeckana xapakrepuctuka (topographic feature): Xapakrepucrtuka apeana, nuHuu
MW TOYKM HA NMOBEPXHOCTU OrPAaHUYEHHOro macLuTaba.

3.3.4.1 xapakTtepucTuka apeana (areal feature): Fop6 unu »xenob.

3.3.4.2 xapakrepucTtuka nuHum (line feature): IluHus kypca nnu nuHus xpebra.

3.3.4.3 xapakTepucTuka Toukm (point feature): Touka nuka, nposana unu ceana.

3.3.5 nuHua koHTypa (contour line): JIMHUA HA NOBEPXHOCTU, COCTOALLIAA U3 TOYEK PABHOMN BbICOTHI.

3.3.6 cermeHTauua (segmentation): Metoa, KOoTOpbIii pasgenaeTr NOBEPXHOCTb OrPaHMYEHHOro Mac-
wraba Ha OTAEeNbHbIE 30HbI.

3.3.6.1 doyHKUMA cermeHTauum (segmentation function): ®yHkuua, kotopas pasgenser Habop «saBne-
HWIY» Ha ABa pasnuyHblX Habopa, HasBaHHbIX 3HAYUMbIMU U HE3HAYUMbBIMU ABRIEHUAMU, U YAOBNETBOPAET
TpemM 0CODEHHOCTAM CerMEeHTaLuMu.

MpuMeyvyaHune 1 —TIpumepbl ABMEHNA: 3HAYEHUA OpANHATLI, XapaKTePUCTUKN TOYKU U T. 4.

MpumevyaHune 2—TlonHoe MateMaTuieckoe onucaHue pyHKUMU cermeHTauumn n Tpex ocobeHHocTel cer-
MeHTauuW npegcTasneHo B 4okyMeHTe Scott (2004) (cM. cebinky [16]).

MpuMeyvyaHune 3 — MaTematuyeckyro o6paboTky PyHKLMU cerMeHTauum U ocobeHHOCTN cerMeHTauumn ne-
peHecyT B 6yayLuit okyMeHT cepun MCO 16610 no cermeHTaLum.

3.3.6.2 nepBoe ceoicTBO cermeHtauun P1 (first segmentation property P1): CBoiicTBO, COCTOSLLIEE B
TOM, UTO KaKaoe ABNEeHUEe OTHOCAT K HaOOPy 3HAYUMBIX SIBNEHUI UNK HABOPY HE3HAYMMBIX ABAEHUNA, HO HE K
oboum Habopam.

P1: VACE, ¥(DHUP(l)y=4 A V(D)=

rae E — Habop Bcex ABNEHUN;

W(.) — KapTupoBaHue ABNEeHU B HAOOPE 3HAUYUMbIX SIBNEHUN;

@(.) — kapTupoBaHue ABNEHU B Habope He3HAUYUMbIX SIBITEHUMN.

3.3.6.3 BTopoe cBoicTBO cermeHTauum P2 (second segmentation property P2): CBo#icTBO, COCTOS-
Lee B TOM, YTO €CNKu 3HAYMMOE SIBNEeHUe yaanuTb M3 Habopa SIBNeHui, TO OCTanbHble 3HAYUMbIE SIBREHUS
COXPaHAIOTCS B HOBOM Habope 3HAUUMbIX ABIEHUA.

P2: VACBCE, ®(A)cd(B)

rae E — Habop BCeX ABNEHUN;

@(.) — KapTupoBaHue ABNEHUI B HAOOpe He3HAUYNMbIX SABITIEHUMN.

3.3.6.4 TpeTbe cBoOCTBO cermeHTaumum P3 (third segmentation property P3): CBoiicTBO, cocTosiee
B TOM, YTO €CNY yAanUTb HE3HaYMMOe siBfieHUe n3 Habopa ABMEHUN, TO 3TO NPUBOAUT K NOMYYEHUIO aHArO-
MMYHOTO HAbopa 3HAYUMbIX ABNEHUN.

P3: VACBCE, ¥(B)c A=Y (M)=¥(B),
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raoe E — Habop Bcex sABNEHWi;

(i(.) — KapTupoBaHue ABNEHWIA B Habope 3HAYNMbIX ABEHWNIA.

3.3.7 pepeBo usmeHeHunii (change tree): M'pacuk, B KOTOPOM Kaxpgas /IMHUS KOHTypa npeacTaBieHa B
KayecTBe TOYKM OTHOCUTENbHO BbICOTbl TakuUm 06pa30|v|, yTOoObI cocegHne NNHUM KOHTypa npeactaBnanu
co60i1 cocefHNe TOYKN Ha rpaduke.

MpumeuyaHUe — MNUKM U NpoBasbl NpPeAcTaB/eHbl Ha AepeBe W3MEHEHWI K KOHUYy NuHMiA. Touku cepna
npeacTaBfieHbl HA AepeBe WU3MEHEHMWIA NpPU NOMOWM 06BLEAUHSAWMUXCA NUHKUIA. [JoNoNHUTENbHbIE CBEAEHUS O AepeBe
U3MEHEHUS MPeACTaBEHbl B MPUIOXeHUN A.

3.3.7.1 oTceyeHue (pruning): MeTog ynpolleHNss AepeBa W3MEHEHW, B KOTOPOM yAaneHbl IMHUK OT
nMKoB (WM NpPoBasioB) A0 6AMXalilux coeMHEHHbIX TOUEK ceana.

3.3.7.2 nokanbHas BbicoTa nuka (local peak height): PasHuua Mexay BbICOTOW MuKa U BbICOTOR 61M-
Xanwero coegMHEHHOTo cegsia Ha AepeBe U3MEHEHMWIA.

3.3.7.3 nokanbHasa BbicoTa npoBana (local pit height): PasHuua mexay BbICOTON 6aumxanwero co-
e[IMHEHHOro ceana Ha fepeBe U3MEHEeHWH 1 BbICOTOW npoBana.

3.3.7.4 otceyveHne no Bonby (wolf pruning): OTceyeHne, Npu KOTOPOM NUHUWN YAANAOTCA B MNO-
psake OT nuka/mpoBasia C HaUMEHbLUEN NOKaNbHOW BbICOTONM Nuka/mpoBana A0 Nuka/mpoBana C yka3aHHOA
NIOKanbHOMN BbLICOTOM.

MpumMmeuyuaHue — fokanbHas BbicoTa Nuka/mpoBana 6yaeT M3MEHSATLCA B npouecce oTceveHus Bonbga,
NOCKO/bKY yAansemble NUHUN 13 AepeBa U3MEHEHUs Takxke NpuBeayT K yAaneHuo CBSA3aHHONM Touku ceana.

3.3.8 BoicoTa nuka no Bonbdy (wolf peak height): MuHumanbHbIli NOpor, Npu KOTOPOM MUK OTCeKa-
eTca Npu NomMoLLM npaBuia oTcevyeHus Bonbda.

3.3.9 BbicoTa npoBana no Bonbdy (Wolf pit height): MuHMManbHbIA NoOpor, NpU KOTOPOM MUK OTce-
KaeTcs npu nomMowuM npasuna oTcevyeHns Bonbda.

3.3.10 BbicoTa nuka (peak height): BeicoTa nuka.

3.3.11 BbicoTa npoBana (pit height): BeicoTa nposana.

3.3.12 pa3nuyenune BbicoT (height discrimination): MMHMManbHaa BbicoTa nuka Mo Bonbdy wan mu-
HMManbHas BbiCOTa npoBana no Bonby Ha NOBEpPXHOCTU OrpaHUYeHHOro MmacwTaba, KoTopyw cnegyet
6paTb B pacuer.

MpumeyvyaHne — pasnnyeHne BbICOT 0ObIYHO YKa3aHO B npoueHTax oT Sz (4.1.6).

4 OnpepgeneHus napamMeTpoB MNons

B TepMuHoOnornyeckux sanucax, NpeacTaB/eHHbIX HWXKe, 3a KaxAblM TEPMWHOM crnegyeT ero napa-
MeTp (COKpalleHHbI/i TepMWH), a 3aTemM ero cuMBO/. WM XOTA cOKpalleHHble TEePMWHbI MOFyT coAepXaTb
MHOX€eCTBO OYKB, CUMBOJIbl BKMOYAKT TONbKO OA4HY OYKBY C MHAEKCOM (Npy Heob6xoaumocTn). CUMBOJIbI UC-
NoNib3YKHTCA B ypaBHEHUAX, npeactaB/ieHHbIX B HacToAWEeM OOKyMEeHTe. I'Ipmqlea Takoro pasgefsieHna co-
CTOUT B TOM, yTo6LI N3bEXaTh HEHpaBMﬂbHOﬁ MHTEpnpeTaynn CcoCTaBHbIX 6yKB KaK 3Haka YMHOXeHUA MeX-
4y KONNYecTBEHHbIMU NapamMeTpamu B ypaBHeHuax. MapameTpbl (COKpalleHHble TEPMUHbI) UCNONb3YIOTCA B
[OKYMEeHTaLun nsfennsi, pucyHkax n IMctax TeXHUUYeCKNX AaHHbIX.

4.1 MapamMeTpbl BbICOTHI

Bce napameTpbl BbICOTbI OnpejesieHbl B 061acTu onpefeneHus.

4.1.1 CpepHekBaapaTMyHOe 3HayYeHWe BbICOTbI MOBEPXHOCTM OrpaHMyYeHHOro macwTraba Sq, Sq
(root mean square height of the scale-limited surface Sq, Sq): CpegHekBagpaTU4yHOe 3HAYEeHUe opAnHaThl B
o6nactn onpegenerHun(A)
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4.1.2 acuMmMeTpusi NOBEPXHOCTU OrpaHMyeHHoOro macwraba Ssk, Ssk (skewness of the scale-
limited surface Ssk, Ssk):0THo LueHne cpegHero opauHatbl B TpeTbeil cTeneHn u ky6a Sg B o6nactu onpe-
aenenus (A)

4.1.3 aKcuecc NOBEPXHOCTM orpaHmyeHHoro macwtaba Sku, Sku (kurtosis of the scale-limited sur-
face Sku, Sku): OTHoOWweHME cpedHEro 3Ha4YeHWs OpAuHaTbl B YUETBEPTON cTeneHn 1M Sq B YETBEPTON cTene-
HU B 06nacTn onpefeneHuns (A)

4.1.4 makcumanbHas BbiCOTa MWKa NMOBEPXHOCTW OrpaHMyeHHoro mMacwtaba Sp, Sp (maximum
peak height of the scale limited surface Sp, Sp): Hanbonblwee 3HayeHne BbICOTbI NMKa B 06nactn onpege-
neHus.

4.1.5 makcMmanbHas BbicOTa NpoBasa NMOBEPXHOCTWM OrpaHMyeHHoOro macwraba Sy, Sv(maximum
pit height of the scale limited surface Sv, Sv):. OTpuuaTtensHoe 3HavyeHWe Haubosblleli BbiCOTbI NpoBana B
o6nactn onpegeneHuns.

4.1.6 makcumasnbHas BbiCOTa MOBEPXHOCTW OrpaHnyeHHoro macwTraba Sz, Sz(maximum height of
the scale-limited surface Sz, Sz): Cymma MakcumasnbHO BbICOTbl MUKa W MakCMMasibHOW BbICOTbI NpoBasia B
o6nactu onpegeneHuns.

4.1.7 apupmeTnyeckoe cpefHee 3HayeHne BbICOTbl MOBEPXHOCTU OrpaHUYeHHOro macwTab Sa,
Sa (arithmetical mean height of the scale limited surface Sa, Sa): ApudpmeTnyeckoe cpegHee abCOMOTHOIO
3HavyeHusa opanHatbl B ob6nactu onpegenexus (A)

4.2 TlpocTpaHCTBEHHbIE MapamMeTpsbl

Bce npocTpaHCTBEHHbIE MapameTpbl onpejesneHbl B 061acTy onpegeneHus.
4.2.1 annHa aBTokoppensumn Sal, Sd (autocorrelation length Sal, Sal): Mopu3oHTanbHOE paccTosiHue
fkef{tx,ty), kKoTOpOe 6bICTpee Bcerga yMeHbluaeTcs [0 YKa3aHHOro 3HaveHusa s, 0<s<1

roe

MpumeyaHnne 1— Ecan He ykaszaHO MHOe, 3HayeHWe S Mo ymonyaHuio npegcrasnedHo s MCO 25178-3.
Mpumevyanune 2— Ipahuueckoe oTpaxeHne npoueaypbl pacyeta Sal npefcTaB/ieHO Ha PUCYHKe 2.
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a) GyHKLMS aBTOKOppPEensiLuM noBepxHOCTU b) Mopor aBToKoOppensLun Npu s (YepHble TOUKM
pacnosnoxeHbl Bbille Nopor

Sal Rmin
Str" ~mir/ "max

c) MoporoBas rpaHnua LeHTpasbHOi YacTu nopora d) MonspHble KoOpAUHATHI, Beaylwne K AnnHe
aBTOKOPPENALUN B PA3/IMYHbIX HANPaBIEHUNAX

PucyHok 2 — lMpoueaypa pacyeta Sal n Str
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4.2.2 COOTHOWEHNE TeoMeTpUYecKnx pasmMepoB CTPYKTypbl Str, Str (texture aspect ratio Str, Str):
OTHOLIEeHNEe TOpU3oHTa/IbHOrO pacctosiHus AN, ty), KoTopoe GbiCTpee BCEro CHWXAETCS A0 YKa3aHHOro
3HaUYeHNs s, K ropu3oHTanbHOMY paccTosiHnio FACHtXty) ¢ HaMeHbLIeli CKOPOCTbI CHUXEHUS A0 S, MPU 3TOM
O0<s<1

min ,9 7
trt,e # CT7
5r-m
max
tXj vsQ

roe

Q = \(tX'ty): Jacf("r'ty)—s n **}

** _ 0co6eHHOCTb, cornacHo kotopoli fAOF> s Ha npsiMoii NMHWMK, coeaunHsioweld Touky (txty) ¢ Hava-
JIOM KoopAuHar.

MpunmeuvaHnune 1— Ecnm He yka3aHO MHOe, 3HAYEHME S MO ymonyaHuio npeacrtasneHo B NCO 25178-3.
MpunmeuaHune 2— Ipahuueckoe oTpaxeHne npoueaypbl pacyeta Str npefcTaB/IEHO Ha PUCYHKe 2.

4.3 TunbpuaHble napameTpsbl

4.3.1 cpefHekBaApaTUYHbIA rpaguMeHT NOBEPXHOCTU OrpaHuMyeHHoro macwrtaba Sdq, Sd (root
mean square gradient of the scale-limited surface Sdqg, Sdq): CpegHekBagpaTUyHOe 3HayeHve rpagueHTa
NnoBepxHOCTU B 06s1acTu onpegeneHns (A) NOBePXHOCTU OrpaHMYeHHOro mMaclutaba

432 pa3BepHyTOe COOTHOLIEHWEe MNOrpaHW4YyHOW naowajaM MOBEPXHOCTW OrpaHWYeHHOro Mac-
wraba Sdr, Sdr (developed interfacial area ratio of the scale-limited surface Sdr, Sdr): OTHoweHne npupocTa
norpaHMyYyHoON njowaan MOBEPXHOCTM OrpaHMYeHHOro MacwTaba B obnactu onpegeneHus (A) Kk obnactu
onpegeneHuns

(dz(x,y)f y(dz(x.y)
Sdr= - ﬂ 1+ d.vdy
0X ay

MpnmeuyaHne — ANsA NPaKTUYECKOrO MCMO/Ib30BAHUS AAHHOTO napaMeTpa cM. ccbiniky [10].

4.4 ®OYHKUMUKN U CBA3AHHbIE C HAMU MapamMeTpsbl

4.4.1 dyHKuMS KoadpdUUNEHTA CMATUSA apeasa Ha NOBEPXHOCTW OrpaHWYeHHOro mMacwTaba (ar-
eal material ratio function of the scale-limited surface): ®yHkuMs, KOoTOpas oTpaxaeT KO3IPPULUEHT CMATUSA
apeana NOBEPXHOCTU OFPaHUYEHHOro mMacluTaba kak OYHKLMI0 BbICOTbI.

MpumeuvaHune — [aHHyl0 QPYHKLUNIO MOXHO MHTEpPNpeTUpoBaTb Kak (YHKLMIO MHTerpanbHOli BeposATHOCTH
opauHaT z(x,y) o6pasua B 061acT onpeaeneHus.
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4.4.2 KOa(hhmymneHT cmMATUA apeana NMOBEPXHOCTU OrpaHMYeHHOro macwtaba Smr(c), Snr(c) (ar-
eal material ratio of the scale-limited surface Smr(c), Smr(c)): OTHOWeEHNe naowanM matepuana npu yka-
3aHHOW BbICOTE C K 061aCTW OLLEHKM.

MpumeyvaHunme 1— Smr(c) 06bIYHO BblpaXKaeTCcs B NpPOLEHTax.
MpumeyvyaHune 2— BbicoTy 6epyT U3 3TaNOHHON NAOCKOCTU. CM. PUCYHOK 3.
MpumeyvyaHune 33— [laHHaa PyHKLMA CBSI3aHA C MHTEerpanbHOi yHKUMeli BEPOSITHOCTM opAuHaT obpasua.

YcnoBHble 0603HadYeHuns: X — koahuuneHT cmsatua apeana Smr(c), B NpoLeHTax;
Y — BbICOTa;aYka3aHHas BbICOTA, C;bITasIOHHAA MJI0CKOCTb.

PucyHok 3 — KoadhdhmuneHT cmaTua apeana

443 obpaTHbIi KO3 hUUNEHT CMATUA apeana MNOBEPXHOCTW OrFpaHMYEHHOro MacwTtaba
Smc(mr), Smc(mr) (inverse areal material ratio of the scale-limited surface Smc(mr), Smc(mr)): BbicoTa ¢,
npu KOTOPOW focTuraeTcs 3agaHHblii KoadhhuymeHT cmaTns apeana (material ratio, mr).
MpumedyaHne — BbICOTy 6epyT C 3TASIOHHO NIOCKOCTU (CM. PUCYHOK 4).

10
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X
YcnoBHble 0603HaYeHNs: X — Ko3thhMLMEHT CMATUA apeana Smc(mr), B npoueHTax; Y — BbicOTa.
PrcyHok 4 — O6paTHbIil k0adhPULMEHT CMATUA apeana
4.4.4 napameTp apeana Ansa cTpatuuuMpoBaHHON (YHKLMOHANbHON MOBEPXHOCTWM OrpaHu-

yeHHoro macuwTaba (areal parameter for scale-limited stratified functional surfaces): MapameTp, KOTOpbIit
oTpaxaeT KO3(MUMEHT CMATUS apeana CTpaTuMUMPOBaHHON (YHKLMOHATbHOW MOBEPXHOCTW OrpaHu-

UEHHOro mMacwTaba Kak (yHKLMIO BbICOTbI.
4.4.4.1 noBepxHoCTb agpa (core surface): MoBEPXHOCTb OFrpaHMUYeHHOro MacliTaba, 3a UCKIUEHNEM

BbICTynawLnx 3a npeaensl sapa ropbos 1 Xenobos (CM. pUCYHOK 5).
4.4.4.2 BbicoTa Agpa Sk, Sk(core height Sk, Sk): PacctosiHue mexay HanbonblWMM U HAUMEHbLUWUM

YPOBHEM MOBEPXHOCTU siapa. (CM. PUCYHOK 5).
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YC/0BHblEe 0603HAYEHNS: X — KO3((ULMEHT CMATUA apeana; Y — MNOMOXKEHNE NIMHAN nepecedeHns. 1 — cekaHc; 2 — ceKaHc ¢
HaMMEHbLUNM TPAAUEHTOM; 3 — 3KBMBA/IEHTHAA NpsMas NnHUs; Sk — BbicoTa sapa; Smrl, Smr2 — koathULUEHTLI CMATUS.
[N NPOCTOTbI UAMOCTPALMM AaHHBIA PUCYHOK 4EMOHCTPUPYET NPOohn/b, a He NoLaAb NoBepXHOCTU. MpUHLMN aHanormyeH ans
nowazan nNoBepxXHoCTy.

PucyHok 5 — PacueTt 3HayeHuit Sk, Smrl n Smr2
4.4.4.3 cHuxeHHasa BblcoTa nuka Spk, Spk (reduced peak height Spk, Spk): CpegHee 3HauyeHue Bbl-
COTbl BbICTYyNnawLWmnX NMKOB Haj NMOBEPXHOCTbIO A4pa.
MpumeyvyaHune — lpouecc ycpegHeHNs B MyHKTe 5 CHWXKaEeT BAMSIHME BbIGPOCOB Ha AaHHbIN napameTp.

4.4.4.4 cHuxeHHasa BbicoTa xenoba Svk, Swk (reduced dale height Svk, Svk): CpeaHee 3HauyeHue
BbICOTbl BbICTYNaOLWNX XeM060B HMUXKE NOBEPXHOCTU sAapa.

MpumeyaHue — lpouecc ycpeaHEHNs B MyHKTE 5 CHUXAET BAUSIHUE BbIGPOCOB Ha flaHHbI napameTp.

4.4.45 koappuymeHt cmAaTna Smrl, SnM (material ratio Smrl, Smrl): OTHOwWweHNe <nNuMKoB> ob6Na-

CTV mMaTepuana Ha /IMHUM nepeceyvyeHuns, KoTopas oTAenseT BbicTynawwme ropbbl OT NMOBEPXHOCTU fA4pa, K
06/1aCTN OLEHKN.

MpumevyaHne — OTHOLWeHne Bblpa>KeHO B NnpoLueHTax.

4.4.4.6 Koapchuunet cmatua Smr2, Sm2 (material ratio Smr2, Smr2): OTHoweHne <xenobos> obna-

CTV MaTepuana Ha NIMHUU NepecedvYeHns, KoTopasa oTAensAeT BbicTynawwue xenoba oT NOBEPXHOCTU a4pa, K
06/1aCTN OLEHKN.

MpumeuvyaHune — OTHOLIEHNE BbIPaXXEHO B MPOLEHTaXx.

12
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4.4.47 KpnBaa BEpPOATHOCTN CMATUA apeana (areal material probability curve): OTo6paxeHue kpnBoit koadu-
LMeHTa CMATMA apeana, B KOTOpPO/ KoadhduUMEeHT 061acTu CMATUSA BbipaxaeTcsa B BUAE raycCoBO BEpPOSAITHOCTU B 3Ha-
YeHUAX CTaHAaPTHOrO OTK/IOHEHWUS, OT/OXEHHbIX IMHERHO Ha rOPU3OHTaNbHOI ocu.

MpumeyvyaHune — [laHHasa Wwkana BblpaxaeTcs SIMHENHO B CTaHAAPTHbIX OTK/IOHEHWSAX COTrNacHoO pacnpege-
neHuto laycca. B faHHoli Wkane kpuBas koadpduuMeHTa CMATUA apeana npu rayccoBoM pacnpefjesieHnn CTaHOBUTCA
npsMoii nuHuein. Ana cTpatnduyMpoBaHHbIX MOBEPXHOCTeN, NpeAcTaB/iEHHbIX ABYMS pacnpefenenusmu [aycca, Kpu-
Basf BEPOATHOCTM KoadppuumeHTa CMATUS apeana NokaxeT ABe NUHeWHbIX o6nactu (cm. 1 1 2 Ha pucyHke 6).

MT V/IIKM

YcnoBHble 0603HaYeHnAM — obnacTb nnato; 2 — obnacTb xenoba; 3 — ocTaTku UK BbIXOASALWME 3a ONpeAesieHHble npefesbl NUKA B
AaHHbIX (MTOBEPXHOCTb OrpaHNyYeHHoro macwTaba); 4 — rnybokme Haceuku Uau Bbixogslime 3a onpejesieHHbie npegensl xenoba B
LaHHbIX (NTOBEPXHOCTb OrpaHMYeHHOro macwTaba); 5 — HecTtabunbHas obnacTb (M3rnb), BKIOYEHHAA B TOUKY nepexoga naato-xenob
Ha OCHOBaHWW KOM6MHaLWK ABYX pacnpegeneHuii.

PucyHok 6 — KpuBasi BEpPOATHOCTM Ko3ahdhuumeHTa cmaTua apeana

4.4.4.8 cpegHekBagpaTtnyHoe OTKNOHeHUe xenoba Svqg, Sw (dale root mean square deviation Svq,
Svq): Yron HakioHa nuHumM perpeccun B o6nactu xenoba (CM. pUCYHOK 7).

MpumeyaHne — Takum ob6pa3om, 3HaueHne Sv(q MOXHO WHTEpPNpPeTUpOBaTb Kak 3HayeHue Sqg, B MUKPO-
MeTpax, ciay4yaliHoro npouecca, KOTopblii 06pa3yeT KOMNOHEHT Xeno6a Ha NMOBEPXHOCTH.

4.4.49 cpefHekBagpaTuyHoe OTKNOHeHMe nnaTto Spg, Spqg (plateau root mean square deviation
Spg, SpQ): ¥Yron HaknoHa ANHUKM perpeccun B o61acTu nnarto.
CM. pUCYHOK 7.

MpumeuyaHne — Takum o6pasom, 3HauyeHme SpPg MOXHO WHTEPNPeTMpPOBaTb Kak 3HauyeHue Sp (B MUKPO-
mMeTpax) cay4yaitHoro npouecca, KOTopblii 06pa3yeT KOMMNOHEHT MAaTo Ha NOBEPXHOCTH.

4.4.4.10 koappbuymeHT cmaTma Smq, S™ (material ratio Smq, Smq): KoacdhdunyneHt cmatua apeana
<nnaTto-xeno6> Ha nepecevyeHun nnaTto uxenoba (CM. PUCYHOK 7).

MpumeuyaHune — KoapdULMEHT BbIpaXeH B NPOLEHTAX.
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445 o6bem nyctoT Vv(p), W(p) (void volume Vv(p), W(p)): O6bem nNycToT Ha eguHuLy naowaan
npy 3agaHHOM Ko3aghpuumMeHTe CMATUS, pacCyYnTaHHOM Ha OCHOBaHWW KPUBOM KoadhuumeHTa cMATUS ape-
ana

100 %

M P}~ 100d J [Snc(/?)—StcO)]*
P

rae K — koacbhuumeHT nepecyeta B MUNAVMETPbI HA KBaApaTHbIl MeTp.
4451 06bemM nycToT xenoba NOBEPXHOCTU orpaHnyeHHoro macwrtaba Vvv, Vw (dale void vol-
ume of the scale-limited surface Vvv, l/w): O6bem xenoba npu koaPuuymeHTe cmMaTusa p

Vw = VAP).
MpunmeyaHune — 3HayeHns P No ymosvaHuio npegcrassieHsl B MMCO 25178-3.
4452 06beM NycTOT sapa NOBEPXHOCTM OrpaHMyYeHHoro macwTraba Vve, Wc (core void volume

of the scale-limited surface Vvc, Wc): Pasnuune o6bema nyctoT mexay koadduumeHTamm cMATUa p 1 q

V., =W(p)-V v{a).

MpunmMmeyaHne — 3HayeHna P 1 g no ymonyaHuo npepcrasneHsl 8 NCO 25178-3.

uvL

YcnosHble 0603Havenns: LPL — HwkHWIA npegen nnato; LVL — HWxHWIA npefen xenoba; UPL — BepxHuii npegen nnaro;
UVL — BepxHuit npegen xenoba; Rmg — OTHOCUTE/IbHbLIN KO3(P(ULMEHT CMATUSA B MeCcTe nepeceyeHns Naarto uxenoba,;
Rpg — yron HaknoHa nMHMKM perpeccun B 06n1acTvi Nnarto; Rvg — yron HaknoHa NnHUM perpeccun B obnactu xenooba.
[ns npocToTbl UNACTPaLMK JaHHbIA PUCYHOK 4EMOHCTpUpYeT npodhunb, a He Niowadb NoBepxHoOCcTU. MpUHLMM aHanornyeH ans
niowaan noBepxHocTu.

PucyHok 7 — MOBEPXHOCTb OFpaHNyYeHHOro mMaclitaba ¥ COOTBETCTBYHOLLASA KPMBAs BEPOATHOCTU CMSTUS
apeana, a Takxe 0671acTu, UCMNO/Ib30BaHHbIE NpK ONpeAeseHnn napaMmeTpoB Spg, Svg 1 Smq

4.4.6 o6bem matepuana Vm(p), Vmp) (material volume Vm(p), Vm(p)): O6bemM maTepuana Ha egu-
HULY naouwaan npu 3agaHHOM Ko3dUUMeHTe CMATUSA, pacCYMTaHHOM Ha OCHOBaHMMK KPUBOW KO3dhhULMEeH-
Ta cMATUS apeana

P
Vi (p)*J”~% \smc(q)-Sdc(p)dqg

0
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rae K — koadhhuuneHT nepecyeta B MUIIMMETPbLI HA KBaApaTHbIA MeTp.

MpumevyaHnne — CM. PUCYHOK 8.

YcnoBHble 0603Ha4eHNs: X — KO3(h(OULMEHT CMATVA apeasia, B MpoLEeHTax; Y — BbicoTa.

PrcyHok 8 — MapameTpbl 06bema nycToT u o6bema matepuana

4.4.6.1 o6bemM matepuana nvka NOBEPXHOCTM orpaHnyeHHoro macwraba Vmp, Vnp (peak material
volume of the scale-limited surface Vmp, Vmp): O6bem matepuana npu 3HavyeHun p
MpumeyaHne — 3HauveHne P Mo ymosnyaHuio npeacrtasneHo s MCO 25178-3.

4.4.6.2 06beM maTepuana sapa NOBEPXHOCTW OrpaHnyeHHoro macwraba Vme, Ve (core material

volume of the scale-limited surface Vmc, Vmc): Pasnuune ob6bema maTepuana mexgy KoadduumeHTamm
CMATUA p U Q

Vme= Vm(q) — Vm( p).

MpumevyaHune — 3HayeHus p u g no ymonyaHuo npegacrasneHsl B NCO 25178-3.
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4.4.7 makcumanbHas BbicOoTa nuka Sxp, Sxp (peak extreme height Sxp, Sxp): Pasnunuue BbICOTbI
Mexay KoaduumeHTamMmm cMATUS p 1 q

Sp—Snt(p) Snc(Q.

MpumeyaHune — 3HavyeHusa p 1 g Mo ymonyaHuo npegcrasnieHsl B UCO 25178-3.

4.4.8 pyHKUMA rpagueHTa nnoTtHocTu (gradient density function): M'pagueHT NNOTHOCTM pPacCYUTHI-
BaeTCsA A/19 NOBEPXHOCTU OrpaHNYeHHOro macwraba M nokasbiBaeT OTHOCUTE/IbHYI0 YacTOTy OTHOCUTE/IbHO
yrna camoro KpyTtoro rpagueHta a(x, y), a Takxe HanpaB/eHMe camMoro KpyToro rpagueHta B(x, y) npotus
4yacoBOli CTpPesikn OT 0CK X (PUCYHOK 9).

MpumeuyaHue 1— MNpumep PyHKUMM TpagmeHTa NIOTHOCTY NPeACTaBeH Ha pucyHke 9.
MpumeyaHue 2— Camblil KpyTO rPaAMEHT @, a Takke Hanpae/ieHWe CaMoro KpyToro rpagveHta B npeg-
CTaBfeHbl Ha pucyHke 10.

YCroBHble 0603HaUEHNS: X — Hanpae/eHie CaMoro KpyToro rpaayeHTa /3 B rpadycax; Y — camblii KpyToil IpaaueHT a, B rpaaycax;
Z — yacToTa BO3HUKHOBEHMS.

PucyHok 9 — MpumMep pyHKLUN TpaaneHTa NAOTHOCTK
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PucyHok 10 — Camblii KpyTOi rpagmMeHT a, U HanpaB/fieHNe caMmoro KpyToro rpagueHTa /3

4.4.9 dpakTanbHble METOAbI

4.4.9.1 cdyHKyna macwTtaba-o6bema Svs(c), Svs(c) (volume-scale function Svs(c), Svs(c)): O6bem
Mexay MopdosIorMyeckum 3aKkpbiTUEM U OTKPbITMEM MNOBEPXHOCTM OrpaHWYeHHOro Maclutaba npv nomoLm
KBapaTHON rOpM30HTasIbHOl MNOCKOCTU Kak CTPYKTYPHOrO 3/1eMeHTa B 3aBMCUMOCTU OT pasmepa CTPYKTyp-
HOro 3/1eMeHTa.

MpumeuaHue — OYHKUMIO 3aBUCKMOCTI 06bEMA OT MacllTaba 06bIMHO MPEACTAB/AT Ha rpadivke npu
MOMOLL ABOViHbIX JTOrapuMUUECKIIX LLKAJT.

4.4.9.2 cyHKUMA oTHOcuTenbHOl nnowanmn Srel(c), Sre(c) (relative area function Srel(c), Srel(c)):
OTHOLUEeHMe nnoLwaan, paccyMTaHHOW NyTeM pasfesnieHns NOBEPXHOCTU Ha TPeyrosibHble NAWTKM B onpege-
NleHHOM macwTabe ANnHbI, K 061acTu onpegeneHnsa Kak yHKuusa macwrtada anvHbl.

MpumeyaHne — OYHKUMIO OTHOCUTENBHON NMOLWRAAM OObIMHO NPEACTaBNAoT Ha rpacvke Mpyu MOMOLL
[ABOVHbIX OraputPMUUECKVX LLIKaV.

4.4.9.3 macwTab agnunbl Habnwogenns (length scale of observation): MacwTab gAnHbI, NPU KOTOPOM
BbINOIHAKT pacyeTbl PyHKUUM MaclTaba o6beMa Wan OTHOCUTENBHOW naowaau.

4.4.9.4 cnoxHocTb hpaktana ob6vema Svfc, SVC(volume fractal complexity Svfc, Svfc): MapameTtp
CMOXHOCTKW, MOMyYEHHbIA NpU nomowyM yHKUMM MaclwiTaba o6bemMa, paBeH YMHOXeHHOMy Ha 1000 yray
HaK/0Ha [ABONHOrO I0rapMdMmMyeckoro rpagiuka 3aBucMMoCcT obbema oT maclTaba ANnHbI HabnwaeHus.

4.4.9.5 cnoxHocTb (ppakTana apeana Safe, SdC (areal fractal complexity Safe, Safe): MapameTtp
CNOXHOCTMW, MOYYEHHbIA NPy NOMOLWM (DYHKLMN OTHOCUTENbHOW Mnowann, paBeH YMHOXEHHOMY Ha 1000
yrny HaknoHa ABOMHOro norapudmmyeckoro rpacuka 3aBUCUMOCTU OTHOCUTENIbLHOTO 06bema OT maclwTaba
O/IMHBI HAGNIAEHUS.

4.4.9.6 macwTtab nepexofa (crossover scale): Macwtab A/MHbI HabNOAEHNUS, NPU KOTOPOM Mpouc-
XOAUT U3MEHEeHWe yrna HakioHa hyHKLMM OTHOCUTENbHOM niowaan uin qyHkumm macwtaba obbema.

MpumMmeuaHne — [OCKOMbKY U3MEHEHWE YIMia HaK/OHAa He BCerga SIBMSeTCS PE3kVM OTHOCWTESIbHO Mac-
wraba, HEO6X0AMMO NPOBOAUTL MPOLEAYPY ONpefeNieHn st MacllTaba, Mpu KOTOPOM MPOUCXOAUT U3MEHEHME.
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4.4.9.7 macwTad nepexoda OT IMAaAKOM K WePOXOBaTOM NOBEPXHOCTU fsre, fsre (SMooth-rough
crossover scale fSRC, fSRC): MNepsbiii MmacwTab nepexoga BCTPEYAETCA Npu nepexoae OT CPaBHUTENbHO
Gonee KpynHbIX MacluTaboB, rae NOBEPXHOCTb ABNAETCH rnagkon, oo 6onee menkux macwrabos, rge no-
BEPXHOCTb LUEepOXoBaTas.

MpumeyaHue —fSRC — ato macwTab, BbiLLE KOTOPOro dpakTanbHble pasmMepbl NPUMEPHO paBHbI EBKAN-
LOBbIM, @ Takke MacliTab, HUXe KoToporo dpakTasnibHble pasMepbl 3Ha4MMO MpPEBLILLAOT eBKINA0BLI. [Topor oTHOCU-
TenbHO Nnowaaun ucnonsayetcsa ans onpegenenuns SRC B MacluTabe ANKUHbI, @ Takke aHanmnaax OTHOCUTENIbHON Mio-
Wwaau (cMm. npunoxeHue B).

4.4.9.8 NMopor Th, T, (threshold Th, Th): 3HayeHWe OTHOCUTENbLHOW NNowaan unu o6bLEMA, UCNONb3Y-
eMbIX Npu onpeaeneHnn macwraba nepexoga ot rnaakoi K LLepoxoBaTon NOBEPXHOCTH.

MpumevyaHune 1 —Tlpu nepexope oT HanbonblIMX MaclLTaboB K HaUMeHbLUMM Ans oueHkn SRC ucnonb-
3yeTCs NepBOe 3HaYeHne OTHOCUTENbHON NnoLagn unu o6bema, NpeBsblLatoLLee Nopor.

MpuMeyaHUe 2— 3HadeHNe OTHOCUTENLHO Nnowaan unu obbeMa MoxeT BbITb YCTAHOBIIEHO ANSA NOPO-
ra nMGo nopor MoXeT 6biTb BeIGpaH Kak HeKOTOpPbI MPOLUEHT P oT dyHKUMKM Hanbonblueidl OTHOCUTENbLHOM NNoLWaamn unu
obbema (F) npu NoMoLLW crnefyHoLLlero ypaBHeHuUs

Th=1+(P) (F—1).

MpumedaHune 3—Tlloporosoe aHadeHune no ymondauuto npeacrasneHo 8 UCO 25178-3.

4.5 Pa3anunyHble napameTpbl

4.5.1 HanpaBneHue CTPYKTYpPbl NOBEPXHOCTU OrpaHUYEeHHOro Macwraba Std, Sy (texture direction
of the scale-limited surface Std, Std): Yron, oTHOCMTENBLHO yKa3aHHOTrO HanpasneHus 6, abComnoTHOrO Mak-
CMManbHOro 3Ha4eHMUs YroBOro CNekTpa.

MpumeyaHune — YcraHoBKa S = Sy MAaKCUManbLHO yBenuunBaeT abconioTHoe 3HayeHue fAps(s — 0).

5 OnpepeneHuve napamMeTpoB apeana Aana  crpatudpuuUpoBaHHbIX
P YHKLMOHANbHbIX MOBEPXHOCTEN OrpaHUYeHHOro MacwTtaba

5.1 Pacyet napameTtpoB Sk, Smr1 u Smr2

OKBUBANEHTHAA NPAMAasn NNHUA, pacCUUTaAHHASA B COOTBETCTBUM C NYHKTOM 5.2, nepecekaeT 0 % u 100
% NWHWIA NO ocu Smr (CM. pUCYHOK 5). OT 3TUX TOYEK ABE NUHUKU CNEAYIOT NAapanfenbHo ocu X; OHW onpe-
JAEeNA0T NOBEPXHOCTb Apa NYTEM pa3feneHnus BuICTynalLwmx ropbos u xenobos.

BepTukanbHoe paccTosiHue Mexay AaHHbIMU IMHUAMK nepecedeHns — Bbicota sgpa Sk. Ux nepece-
YeHue ¢ KpUBON KoachduumneHTa cMATUA onpeaensaeT KoadduuneHTol cmatua Smr1 n Smr2.

5.2 PacyeTt 3KBUBANeHTHON NPAMON NMHUN

OKBMBanNEHTHas NpAMasn fIMHUA PacCYUTLIBAETCA ANA LEHTPanNbHOro pernoHa Kpusoi koadduuueHta
cMATUS apeana, koTopas BkmovaetT 40% u3MepeHHbIX ToYeK NOBEepXHOCTU. [laHHaa «ueHTpanbHas 006-
nacTb» pacnonaraercs TaMm, raie CekaHC KpuBon Koachduumenta cmatTua apeana 6onee 40% koadhcpuumen-
Ta CMATMA apeana AeMOHCTPUPYET HAaUMEHbLUMI rpagueHT (CM. PUCYHOK 5). 3TO onpeaensaeTca nyTeMm ne-
pemeLueHna cekywen nuium ana AM, = 40 % Baonb kpuBOon ko3dpduumMeHTa CMATHA apeana, HaduHas B
nonoxexnun AM, = 0 % (cMm. pucyHok 5). Cekywasa nuuua ana AM, = 40 %, umetowas HaumMeHbLNN PASUNEHT,
onpegensieT «LUeHTpanbHylo 06nacTby KPUBOIM KO3ULUMEHTA CMATUA apeana aAna pacyeTa 3KBUBANEHTHO-
ctu. Mpu HanUuMm MHOXecCTBa 06MAaCTW C 3KBUBANEHTHBIMU MUHUMANbHLIMU TpagueHTaMu Bbibupaiot 06-
nactb, KOTopasi BCTPeTUnach nNepeoi. 3atem AnsA AaHHOW «UEHTpanbHOW obnactu» paccyuTbiBaeTCs npsi-
Mas NUHUS, KOTOpas AaeT HaUMEHbLUEE KBaAPaTUYHOE OTKIIOHEHWE B HAaNPaBNEHUM OpAUHAT NOBEPXHOCTHU.

Ona obecneyeHnss BaNnUAHOCTU KPUBOMN KOI(pULIMEHTA CMATUA apeana BbiGUPAlOT AOCTATOMHO Ma-
bl KNacC LUMPUHBI OPAUHAT NOBEPXHOCTU OrpaHUYEHHOro macwraba, 4tobbl No meHbLen mepe 10 knac-
COB MoNajanu B «LeHTpanbHylo o6nactby». [Ina noBepxHOCTEN C NOYTU UAeanbHbIM FEOMETPUYECKUM MNaTo,
CTONb Menkas knaccudukaumsa MOXeT ObiTb HENPUMEHMMA B CBA3U C OTPAHWMYEHHbIM paspeLleHneM CUcTe-
Mbl U3MepeHusi. B gaHHOM crnyyae B pe3ynbratax Tecta creyeT ykasbiBaTb YUCHO KNaccoB, UCMOSb3yeMbIX
npu pacyete 3KBUBANEHTHOMN NPAMON NUHUK.
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5.3 PacueTt napameTpoB Spk u Svk

Ha pucyHke 5 npefcTaBneHbl 3aLUTPUXOBaHHbLIE 30HbI, PACMONOXEHHBIE BbILLE W HUKE 00nactu Kpu-
BOI KOShdMLUMEHTA CMATUS apeana, KoTopas orpaHuuMBaeT BbICOTY fiapa Si. OHM COOTBETCTBYIOT NroLua-
[V NonNepeYHOro ceYeHns NoOBEPXHOCTM ropGoB 1M NPOBanoB, KOTOPLIE BLICTYNAIOT 3a Npeaesbl NOBEPXHOCTH
aapa.

Kakgbiii u3 napameTpoB Spk n Svk paccuuTbiBalOT Kak BbICOTY MPSAMOYrOSbHOIO TPEeyrofbHuKa, no-
CTPOEHHOrO Tak, YTO €ro nnowaAb paBHa «nnowjaam ropbay unu «nnoLaamn nposana» CoOOTBETCTBEHHO (CM.
pucyHok 11). MpsAMOYronbHbIi TPeyrosibHUK, COOTBETCTBYIOLMIA «nnowaan rop6a A1», uMeeT B OCHOBAHUK
Smr1, a COOTBETCTBYIOLLUMIA «NoLWaamn npoeana A2» uMeeT B Ka4ecTBe OCHOBaHMA pasHuuy mexay 100 % u
3Ha4yeHnemM Smr2.

MapameTpbl Sk, Spk, Svk, Smr1 1 Smr2 gormkHbl paccYnTbIBATLCA NULLL B TOM CRy4ae, ecrin KpuBas
KoathuuMeHTa CMATUA apeana umeet S-o0pasHylo hopMy, Kak Ha pUCyHkax 5 u 11, T.e. UMEeTCs TONbKO
oaHa Todka usrnba. OnbIT nokasan, YTto Takas hopma Bcerga HabnioaaeTca B CnydYae NEepekpbITbiX BHa-
XNECT, NONUPOBAHHbLIX UKW LWNNPOBAHHbIX MOBEPXHOCTEN.

5.4 Pacyet napameTpoB Spq, Svq u Smq

Ha kpuBOWi BEPOATHOCTU CMATUA apeana, U300paXKeHHON Ha PUCYHKE 6 ANA U3MEPEeHHbIX AaHHbIX NO-
BEPXHOCTU ABYX MPOLIECCOB, MOTYT MPUCYTCTBOBAaTb TPU HeNMUHENHbIX adydpekta. 3TU 3PdeKTbl A0MKHbI
YCTPaHSITLCA NYyTEM OTPAHWMYEHUSI MOAOTHAHHBIX YaCTEeN KPUBOW BEPOATHOCTU CMATMA apeana npu NOMOLLK
TONbKO CTATMCTUYECKM OBOCHOBAHHON rayCCOBOM YaCTU KPUBOW BEPOATHOCTU CMATUA apeana, 3a UCKniove-
HUEM pPsiaa BIUSAHMIA.

Ha pucyHke 6 npeacraBneHbl HenUHenHble aghdeKTbl, MPUUUHBI KOTOPLIX cCneayiowme:

- OCTaTKM MMM BbIXOASILUME 32 onpeAeneHHble npeaensl ropdbl B AaHHbLIX (NOBEPXHOCTb OFPaHUYEHHOro
macwraba) (mapkuposka 3);

- rnyboKMe Haceukn Unu BbIXOAsLUME 3a onpeeneHHble npeaerns! xenoba B AaHHbIX (NOBEPXHOCTbL OrpaHu-
YeHHoro macwraba) (MapkupoBka 4); a TaKke

- HecTaburnbHan o6nactb (M3rub), BKNIOYEHHaAs B TOUKY nepexofa nnaro-xenod Ha 0CHOBaHMKU KOMBUHaLMK
ABYX pacnpeaeneHuii (Mmapkuposka 5).

OTU UCKIIOYEHUS MO3BONAT CTAabUNM3MPOBaThL NapameTpbl AN NOBTOPHLIX M3MEPEHUIA AAHHOW no-
BEPXHOCTHU.

PucyHOK 7 AeMOHCTPUPYET NPocdub U COOTBETCTBYIOLLYIO KPUBYIO BEPOSITHOCTM CMSATUA apearna ¢ 06-
nacrtamu nnato u xenoboB, a TaKKe 4acTu NOBEPXHOCTH, KOTOpLIe onpeaensaioT Ase obnactu. Mpoduns
uMeeT ropb, BbIXOAALLUIA 3@ YCTAHOBMEHHbIE npeaensbl. PUCYHOK AeMOHCTpUpyeT OTCYTCTBUE €ro BIUAHUA
Ha napameTpbl. PUCYHOK 7 Takke NOKa3biBAET, YTO HWXKHIOK YacTb CaMmbix rnybokux xxenobos, kotopas Oy-
JeT 3Ha4YMMO BapbUpOBaTb B 3aBUCMMOCTU OT MECTA BbINOSIHEHUS U3MEPEHUIN HA NOBEPXHOCTU, NPU onpe-
AeneHnn napameTpoB MOXHO UIHOPUPOBATL. [nsA NPOCTOTHI UNMIOCTPALMKU PUCYHOK 7 IEMOHCTPUPYET Npo-
unb, a He nnowaab nosepxHocTu. MpUHUMN aHanoruyeH AN NNOLWAaan NOBEPXHOCTH.

Mpouecc onpeaeneHus npeaenoB nNUHeNHbIX obnacten npeactaeneH B UCO 13565-3:1998, npuno-
XKeHue A.
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YcnoBHble 0603HaveHns: X — KOadULMEHT CMATUSA; Y — MNOJIOXEHNE NIMHUW NepeceyeHns; 1 — aKBMBasIEHTHAA NpsAMas JIMHUS;
Al — nnowagb ropba; A2 — nnowagb xenoba; Smrl, Smr2 —koatpuumeHTbl CMATUSA; SK — OTHOCUTENbHBIA KOIPULMEHT CMATUS
B MeCTe nepeceyeHuss NaaTo uxenoba; Spk — yron HakfoHa IMHUK perpeccun B 061acTu Niaro;

Svk—yron HaknoHa NMHUK perpeccun B obnactu xenoba.

MpeobpasoBaHne «obnactn ropba» un «o0bnactn xenoba» B IKBUBASIEHTHBIV NMPAMOYTO/bHbIA TPEYTObHUK.

PucyHok 11 — Pacuyet Spk n Svk Ha ocHoBaHuM daHHbIX Ans Rpk n Rvk

6 OnucaHne xapakKTepucTunk

6.1 O6buwune TpeboBaHns

OnucaHve xapakTepucTuUK He UMeET crneunudnyecknx napamMeTpoB, Of4HAKo BMECTO 3TOr0 CyllecTByeT
apceHas1 TEXHO/IOTUIA pacrno3HaBaHus obpasa, KOTOpbIi MOXHO MCMOMb30BaTb A1 U3YUYEeHNs1 0COBObIX Xapak-
TEPUCTUK Ha NMOBEPXHOCTM OrPaHUYeHHOro maclitaba. MNpouecc onucaHusa xapakTepucTuk MMeeT NATb cTa-
Jal7 17
- BbIOOP TMNa XapakTepuUCTUKMA CTPYKTYpbI;

- cerMmeHTauus;

- onpeenieHne 3HaUNMbIX XapaKTepUCTUK;

- BbIGOp MnokasaTeneil xapakTepucTuk,;

- KO/IMYECTBEHHAs OLlEeHKa CTAaTMCTMYECKMX NapamMeTpoB NokasaTesieil XxapakTepUCTUK.

MoBepxHOCTb, NpeACTaBNeHHAst HA PUCYHKe 12, UCNOMb3yeTCs B KAYecTBE WIMOCTPATUBHOIO npuMepa
B J@HHOM pasgerne.
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PucyHok 12 — MpumMep MAaCcTpaTUBHOK NOBEPXHOCTU

6.2 TUn xapakTepucTukn CTPYKTYpbl

Tpy OCHOBHbIX TUNa XapakTepUCTUK CTPYKTYpbl — 3TO XapakTepuctukn apeana (ropbbl v xenoba), xa-
PaKkTEPUCTVKA IUHUK (MHUM Kypca 1 XxpebTa), a Takke XapakTepuCTUKU TOUKM (MKW, NPOBasibl U TOUKM cef-
na); cm. Tabnuyy 1. Ana paboTbl C OLEHVWBAEMOI MOBEPXHOCTbID BAXHO BblbpaTb COOTBETCTBYHOLMA TWN
XapakTepucTuKn CTPYKTYpbI.

Ta6nuua 1— Tunbl XxapakTepUcTUK OrpaHUYeHHOro mMacltaba

Knacc orpaHuyeHHol XxapakTe- TuN XapaKTepPUCTVIKV OrpaHNYeHHOro O603HaueHne

pUCTUKN macitaba

Apean op6 H

Xeno6 D

JIvHna JlvHuna kypca C

NnHus xpebTa R

Touka Mnk P

Mposan \

Touka cepna S
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6.3 CermeHTauyusa

CermeHTauuMsa ucnonb3yeTtcs ANs onpegeneHns obnacteid NOBEpPXHOCTU OrpaHWYeHHOro Mmaclutaba,
KOTOpble OMNpPefensaT XapakTepuUcTUKN OrpaHuYeHHoro macwraba. lMpouecc cerMeHTauuMnm HavymHaeTcs C
rnoucka Bcex ropbos 1 xesiob0B Ha NOBEPXHOCTU OrpaHnyeHHoro Macwraba. 310 06bIYHO NPUBOAMUT K U30bI-
TOYHOIA CermMeHTauuy MOBEPXHOCTU W OTCeYeHMI0 «bosiee Mesnikmx» CEerMeHTOB, YTOObl OCTaBUTb COOTBET-
CTBYIOLLYIO CEermMeHTauunio NMOBEPXHOCTM OrpaHMYeHHOro macwraba. HekoTopble Kputepuu pasmepoB npeg-
CTaB/fieHbl B Tabnvue 2, KOTOPYH MOXHO MCMNOMb30BaTb ANS OonpejenieHns nopora u «bonee Menkux» cer-
MEHTOB [719 OoTceyeHus. Hanpumep, Nnpu NOMOLLM NMOBEPXHOCTW, NPEeACTaB/NEHHON Ha pUcyHke 12, Ha pUCYH-
ke 13 n3obpaxeHsl ropbbl, NOAyYEHHbIE METOAOM OTCeYeHus no Bonbdy ¢ ncnonb3osaHnem 10 % Sz

Ta6nuua 2— Kputepum pasvepa cerMeHTaLym

Kpurepim pazvepa O6osHaveHvie Mopor
OTHOLLEeHNe BbICOTbI JIOKUTbHOrO MuKa/npoBasia (OTceuveHne Wolfprune % Sz
Bonbpa), cm. pucyHok 13
O6bem ropbahxenoba (Mpu BbICOTE COEAWMHEHHOrO cefsia Ha VolS YKazaHHbIn 06beM
Jepese V3MeHeHui)
Mnowaas ropbahxenoda Area % obnacTu onpeaene-

HYs

OKpYyHOCTb rop6a/xesnoda Circ Yka3aHHas p/inHa

6.4 OnpepeneHne 3HaYNMbIX XapakTepucTuk

«DYHKUMS» B3aMMOAENCTBYET CO BCEMU XapaKTepUCTUKAMU HEeoAMHAKOBbIM 06pa3oM; pas/inuHble Xa-
PaKTEPUCTMKN B3aMMOAENCTBYIOT MO-pasHoMy. TakuMm 06pas3om, MPUHLMUNWAILHO pasfinyaTb Te XxapakTtepu-
CTUKM, KOTOpble MMET (PYHKLMOHA/IbHYIO 3HAUMMOCTb, OT (OYHKUMOHANILHO He3HauMMbIX. [15 KaKAOW KOH-
KPETHON PYHKUMM NOBEPXHOCTU cnedyeT onpefeNinTb (YHKUUIO CEerMeHTauuu, KoTopas BbISBASIET 3HAUU-
Mble N HE3HAUMMbIE XapaKTePUCTUKW, ONpeaensieMble cerMeHTauuein. 3To Habop 3HAUMMBbIX XapaKTePUCTHK,
UCNOSb3yEMbIX A1 OnucaHusi. MeTofbl onpeaeneHnss 3HauYMMbIX XapakTePUCTUK NpefcTaB/ieHbl B Tabnuue
3. Bce OHM OTHOCATCA K QYHKUMAM CErMEeHTaLUu.

PucyHok 13 — [op6bl, onpegeneHHble Npy NOMOLLM oTceyveHus Bonbda ¢ ncnons3osaxHnem 10 % Sz
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Ta6nuuya 33— MeTofbl ONpesesieHNs 3HAUYUMbIX XapaKTePUCTUK

Knacc xapakrepu-
CTVIKN

Apean

Touka

Apean,
To4Yka

NMNHUA,

MpunmeyvyaHne

MeTog, onpefeneHns 3HaUMbIX XapakTepUCTMK

XapakTepuctuka apeana fBASIeTCA 3Ha4YMMOi, ec-
/M He cBA3aHa C Kpaem Ha AaHHON BbicoTe (CM.
pucyHok 14, xapaktepuctuka A).

XapakTepuctuka apeana fBASeTCA 3HAa4YMMON, ec-
N cBfi3aHa C Kpaem Ha [aHHOM BbicOTe (CM. pucy-
HOK 14, xapakTepucTtuka B).

lMuk aBnseTcsa 3Ha4YMMbIM, €C/IM OH UMeeT OAUH U3
nokasartefiein BbICOTbl MakKCMMasibHOro nuka Bonb-

da N

lMpoBan sABnseTca 3HaYUMbIM, €C OH UMeeT OfUH
U3 nokasaTeneli BbICOTbl MaKCMMasibHOro nposasna
Bonbda N

Vicnonb3oBaHne BCeEX XapakTepucTuk

FOCT P NCO 25178-2—2014

O6o3HaueHne

Closed (3akpbl-

TO)

Open (OTKpbLITO)

Top (cBepxy)

Bot (cHu3y)

Al (Bce)

EAVHALLI U3MEPEHUSI
napameTpoB

BbicoTa 3ajaHa Kak
KOapPNLNEHT  CMA-
Tnal

BbicoTa 3afjaHa Kak
KoahpULUNEHT  CMS-
™A

N — 310 uenoe uuc-
no.

N — ato uenoe uuc-
no.

1 — Oxupaetcs, 4To B ByAyWMX AOMNOMNHEHUAX K AaHHOW yacTm MCO 25178 6yayT npeg-

CTaB/ieHbl MpoYMe CTaHf4apTM3MpOBaHHbIe MeTOAbl onpefeneHns yHKUW cermeHTaumm ana onpeaeneHHbiX QYHKUWIA.
MpumeuvyaHne 2— MNpumepbl 3aKPbITbiX TOPOOB, OTKPbLITLIX FOPOOB N OTKPbLITLIX XEN060B NpeacTaBeHbl Ha
pucyHKe 14 ¢ NOMOL b0 MOBEPXHOCTU Ha pUCYHKe 12.

MpunmeyvyaHne

3 — Onpejgenexns 3akpbiTbiX TOp60B, OTKPLITLIX TOP6OB U OTKPLITLIX Xeno6oB TpebyT A0-

MOMHWUTENBHOTO M3y4YeHUs Ana o6ecneyeHuss ux MoJsiHON CTabWIbLHOCTM (B CBSI3U C «HA/IMYMEM/OTCYTCTBUMEM COefuHe-
HUSI» ¢ KpaeMm). OxugaeTcs, 4yTo B 6yayLUX 4ONONHEHUSAX K AaHHO yacTn NCO 25178 6yayT onpefeneHbl cTabunbHble
BEPCUU AaHHbIX KOHLENnLUuii.

YcnoBHble 0603HaYeHNs: A — NpUMEp 3aKpbITOro ropba, T .. He COeAMHEHHOro ¢ kKpaem (6enbliif); B— npumep oTKpbITOro ropba, T. €.
COEAVHEHHOTO C KpaeMm (YepHbli); C — npuMep OTKPbITOrO Xesnoba, T. €. COEANHEHHOIO C KpaeMm (Cepblit).

PucyHok 14 — [op6bl Bbille nopora BbICoTbl (KOadhduumeHT cmaTtua 50 %), nokasaHbl coeguHeHHbIe C
KpaeMm (4YepHble) U He coeaMHEHHbIE C Kpaem ropbbl (6esble)
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6.5 Pasgen nokasartenei xapakTepucTmk

Mocne onpeaeneHns Habopa 3HAYUMbIX XapakTepUcTMK HEOBX0ANMO OnpeaenuTb COOTBETCTBYIOLLNE
nokasaTenu XapakTepucTuK AN UX onucaHusi. BonbLIMHCTBO NoKasaTenei oTpaXxaloT pa3Mep Xapakrepu-
CTUKW, Hanpumep ASMHY, NNowaab unnm obbeM XxapakTepucTuK. HekoTopble nokasaTenu XapakTepuCTUK
npeacTaeneHsl B Tabnuue 4.

Tabnuuya 4 —MNokasaTenn xapakTepucTuk

Kracc xapaKkTepucTiku MokasaTenm xapakTepucTuk ObosHaueHne
Apean JlokanbHas BbicoTa nukahkenoba Lpvh
XapakrepucTuka obbema apeana (Ha Bbl- VoIS
COTe COefWHEHHOro ceana Ha Aepese Us-
MeHeHWI)
XapakrepucTuka obbema apeana (Ha Bbl- VolE
COTe CoefMHEHNA C KpaeMm)

XapaKkTepucTuka nnoLaan apearna AreaE

XapaKTepucTuKa OKpYXHOCTH apeana Cleng

JTnHuns AnvHa nuHum Leng

Touka JlokanbHas BbicoTa nNukahkenoba Lpvh
JlokanbHasa KpUBU3Ha B KPUTUYECKON TOYKE Curvature (kpuBu3sHa)
Apean, nuHUA, Todka MokasaTenb NPUHUMaEeT 3HaYEHUe eJUHN- Count (konu4yecTBo)

bl

MpumMedaHune — OxuaaeTcs, 4To B BygyLynx AoNoNHeHMsAX gaHHoi yactu NCO 25178 byayT npepcras-
NeHel CTaHAAPTU3NPOBaHHLIE METOAEI ONpeAerieHNs NokasaTeneil XxapakTepucTUKN AN onpegeneHHbIX YHKLUA.

6.6 CTaTucTMyeckue napameTpbl NoKasaTenemn

3aKnYMTENbHbIM 3TaroM OMUCAHWA XapakTEPUCTUKN ABNAETCA pacyeT COOTBETCTBYIOLMX CTAaTUCTU-
YEeCKUX napameTpoB nokasaTenen 3Ha4YMMbIX XapakTepuCTMK, napameTpa XapakTepucTUKW UNW e TUCTo-
rpaMMbl 3Ha4YEHU nokasatensi. HekoTopble CTaTUCTUYMECKME CBOMCTBA NOKasatenen npeacraBneHbl B Tab-
nvue 5.

Tabnunya 5— CraTuctudeckne napameTphl NokasaTtenei

CraTncTUYeckuil NnapameTp nokasatens Obo3sHaveHre Mopor
ApudpmeTnyeckoe cpefiHee 3Ha4YeHUin nokasa- CpefHee 3HayeHne —
Tenem
MakcumarbHoe 3HayeHWe nokasartens Max —
MuHuMansHoe 3HadeHne nokasaTerns Min —
CpepHekBapaTU4Hoe 3Ha4YeHWe nokasartens RMS —
MpOLEHT BhlLLE YKa3aHHOro 3Ha4YeHus Perc 3HaveHWe nopora B e41HK-
Liax nokasaTens
cTorpamma Hist —
CyMMa 3Ha4eHwWii nokasartenei Sum —
CyMMa Bcex 3HadeHuii nokasaTtenew, AeneH- Density —

Has Ha obnacTb onpegeneHnAa

MpumMedaHnune — Oxuaaercs, 4To B ByayLLUMX JOMNOSNHEHUSX K JaHHOR YacTn MCO 25178 6yayT npepcTae-
neHbl cTaHAapTM3NPOBaHHbIE METOALI HAaMMEHOBaHUA ONpefeneHHbIX CTaTUCTUYECKUX NapaMeTpoB nokasaTenei.
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6.7 CornaweHue no onUCcCaHUIO xapakTepucTuk

Ons peructpauun onucaHnsi XapakTepucTukn HeobxoaAUMO nokasate CrneuuanbHble MHCTPYMEHTLI, UG-
NONb30BAHHBIE HA KAXI0M U3 MATW 3TANOB. STOr0 MOXHO AOCTUYb NPU MOMOLLM CreayoLLEro CornawleHums.
- Hauunatb cnegyet ¢ 6yks FC, yToGbl MOKa3aTh, YTO 3TO OMMCAHWUE XapaKTEPUCTUKN.
- B cBOIO o4vepeab, ANs KaXAoro atana Mcnonb3yloT 0603Ha4YeHne u3 COOTBETCTBYIOLLEH Tabnuupl AnS yka-
3aHUsA HEOOXOAMMOrO UHCTPYMEHTA.
- HekoTopbie MHCTPYMEHTBI aTana TpebyloT AONONMHUTENBHLIX 3HAYEHUI ANS NONHOTHI. CUMBON «;» UCNOMb-
3YI0T ANA pasgerneHnsn aTanos, a CUMBON «:» — ANA pasjgeneHuit B npeaenax arana.
- Ecnu B gaHHOI Yactu NCO 25178 UHCTPYMEHT He ykasaH, TO BMECTO 3TOr0 MOXHO WCNOJIb30BaTh CCbISNKY
Ha onpeaeneHne NHCTPYMEHTa.
NMPUMEP: FC;D;Wolfprune:5%;Edge:60%;AreaE;Hist.

6.8 HasBaHHble napamMeTpbl XapakTepUCTUKKN

B TepMMHONOrMYECKMX 3anucsX, NPEACTaBMNEHHbIX HWKE, 3@ KaKablM TEPMUHOM CrieayeT ero napa-
MeTp (COKpaLLEHHbI TePMMUH), a 3aTeM ero CUMBOS. M XOTA COKpalleHHble TEPMUHbI MOTYT COAEepXaTb
MHOXXeCTBO GYKB, CUMBON BKMIOYAET TOMbLKO OAHY OyKBY C MHAEKCOM (Npu HeobxoaumocTtun). CUMBOSbI UC-
Nonb3ylTCA B YpaBHEHUSAX, NPEACTABIIEHHbIX B HACTOsILLeM AOKyMeHTe. [puynHa Takoro pasgeneHusi co-
CTOMUT B TOM, YTOObI U36exaTb HENPaBUNLHON UHTEPNPETaLMN COCTaBHbIX OYKB Kak 3HaKa YMHOXEHUSI Mex-
Ay KONUYEeCTBEHHbIMM NapaMeTpamu B ypaBHeHusIX. [NapameTpbl (COKpaLLeHHbIe TEPMUHbI) UCNOMb3YIOTCA B
JOKYMEHTaLMUN U3Aenus, PUCYHKAX U NUCTaxX TEXHUYECKUX AaHHbIX.

6.8.1 nnoTtHocTb nukoB Spd, Spd (density of peaks Spd, Spd): Yncno nukoB Ha eAMHULY NnoLLaan

Spa = FC;H; Wolfprune:X%;All;Count;Density.

MpumeyaHune 1—YcnosHele 0603HaYeHNs NpeacTaBneHsl B Tabnuuax 1—>5.
MpumeyaHne 2—EcnuHe ykazaHo nHoe, s3HaveHne X % o ymonyaHuio npeacrasneHo B MICO 25178-3.

6.8.2 apudmeTnyeckoe cpegHee KpMBU3HbI NuKa Spc, Sy (arithmetic mean peak curvature Spc,
Spc): ApncmeTrudeckoe cpegHee rmaBHOW KPMBU3HbI MMKOB B 0O6NacTu onpeaeneHus

S, = FC;P;Wolfprune:X%;All;Curvature;Mean.

MpuMevaHune 1—YcnoeHble 0603Ha4YeHNs NpeacTaBneHbl B Tabnuyax 1—5.
MpumMmeyaHue 2—EcnuHe ykazaHo UHoe, 3Ha4eHne X % no ymonyaHuio npeacrasneHo B MICO 25178-3.

6.8.3 BbICOTA NOBEPXHOCTU NO AecATH ToukaM S10z, Sy, (ten-point height of surface S10z, S10z):
CpepaHee 3HaueHue BbICOTbI MATU NUKOB C HaubornbLel obLLel BLICOTOM NMKa NMIOC CpeHEe 3HAYEHUE Bbl-
COTbl NATM NPOBanoB ¢ HanbonbLuen obLuel BLICOTON NpoBana B 0bnactu onpeaeneHus

Si0z = Ssp + Ssv

6.8.3.1 BbICOTa NMKa nNo nATH Toukam S5p, Ss, (five-point peak height S5p, S5p): CpeaHee 3HaueHune
BLICOThI NATU MUKOB C HAaUOoNbLLENH 00LLEN BLICOTON NUKa B 06nacTu onpeaeneHust

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

MpumMmeyaHue 1—YcnosHble 0603Ha4YeHns NpeacTaBneHsbl B Tabnuuyax 1—5.
MpumMmeyaHue 2—EcnuHe ykazaHo UHoe, 3Ha4eHne X % no ymonyaHuto npegcrasneHo B MICO 25178-3.

6.8.3.2 BbicOoTa npoBana no nATu Toukam S5v, S;, (five-point pit height S5v, S5v): CpeaHee 3Have-
HUE BLICOThI NSATU NPOBANOB C HaubonbLIEel O6LLEN BLICOTOW NpoBana B 06nacTu onpeaeneHus.

S5, = FC;D;Wolfprune:X%;Bot:5;Lpvh;Mean.
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MpumevyaHune 1 — ycrnoBHble 0603Ha4YeHNA NpeacTaBfeHbl B Tabnuuyax 1—>5.
MpumevyaHune 2 — Ecnu He ykazaHo UHOe, 3HadeHne X % no ymonyaHuio npeactaeneHo B MCO 25178-3.

6.8.4 cpeagHsas nnowaab xenoba Sda(c), Sy,(c) (mean dale area Sda(c), Sda(c)):

S¢(€) = FC;D;Wolfprune:X%;Open.c/Closed:c;AreakE;Mean.

MpumevyaHune 1 — YcnoBHele o6o3Ha4eHUs npefcTaBneHsl B Tabnuuax 1—5. «Open:c/Closed:c» obec-
reynBaeT Nonb30BaTENo BEIGOP «OTKPLITO MPU BLICOTE C» UMU «3aKPLITO MpK BbICOTE C».

MpumeyvyaHune 2 — Ecnun He ykazaHo UHoe, 3HadeHUe X % no ymonyaHuto npeacrasneHo 8 NCO 25178-3.

MpumeyvyaHune 3 — EcnuHe ykazaHo WHOE, 3HAYEHWNE KOTKPLITO/3aKpbITO» NpeacTaBneHo B MCO 25178-3.

6.8.5 cpegHaa nnowaab rop6a Sha(c), Spa(c) (mean hill area Sha(c), Sha(c)):

Sha(€) = FC;H;Wolfprune:X%;Open.c/Closed.c;AreaE;Mean.

MpumevyaHune 1 — YcnoBHele 06o3Ha4YeHUs npefcTaBneHsl B Tabnuuax 1—5. «Open:c/Closed:c» obec-
neynBaeT Norb3oBaTENto BLIGOP «OTKPLITO NPU BLICOTE C» UMM «3AKPLITO NPU BLICOTE C».

MpumeyvyaHune 2 — EcnuHe ykasaHo UHoe, 3Ha4YeHne X % no ymonyaHuio npeacrasneHo B MCO 25178-3.

MpumeyvyaHune 3 — Ecnun He ykazaHo MHOE, 3Ha4YeHWe «OTKPLITO/3aKpbITo» NpeacTaBneHo B UCO 25178-3.

6.8.6 cpegHunit 06beM xenoba Sdv(c), Syy(c): (mean dale volume Sdv(c), Sdv(c)):

Sav(€) = FC;D;Wolfprune:X%;Open:c/Closed:c;VolE;Mean.

MpumevyaHue 1 — YcrnosHble 0603Ha4YeHUs npeacTasneHbl B Tabnuuax 1—5. «Open:c/Closed:c» obec-
neYvBaeT Nonb3oBaTENto BbIGOP «OTKPLITO NpU BLICOTE C» UMK «3AKPLITO NPU BLICOTE C».

MpumeyvaHune 2. —Ecnu He ykazaHo UHoe, sHaveHue X % no ymondaxuio npeactasneHo B UCO 25178-3.

MpumevyaHune 3 — Ecnun He ykazaHo UHOE, 3HAYEHUE «OTKPLITO/3aKpbITO» NpeacTaBneHo B UCO 25178-3.

6.8.7 cpeaHuit o6em ropca Shv(c), Syy(c) (mean hill volume Shv(c) Shv(c)):

Shv(c) = FC;H;Wolfprune:X%;Open:c/Closed:c;VolE;Mean

MpumeuyaHnune 1 — YcnoBHble 0603Ha4YeHus1 NpeacTasrneHsbl B Tabnuuax 1—5. «Open:c/Closed:c» obec-
neymBaeT Nonb3oBaTesio BLIGOP «OTKPLITO MPU BLICOTE C» UIKN «3aKPLITO MPU BLICOTE C».

MpumeyvaHue 2—Ecnu He ykaszaHo uHoe, 3HadeHmne X % no ymonyanuio npegcrasneHo 8 UCO 25178-3.

MpumeyaHune 3—EcnuHe ykazaHO MHOE, 3HA4YEHNE KOTKPLITO/3aKpLITO» NpeacTasBneHo B UCO 25178-3.
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Mpunoxexue A
(cnpaBouHoe)

CermeHTauun

A.1 CerMeHTauma NOBEpPXHOCTHU

Bonee 100 neT Hasag Maxwell [12] npeanoxun pa3genats naHawadT Ha o6nactu ¢ ropbamu, a Takke obnactu ¢
xenobamu. Mop6 MakcBenna — 3710 obnacTb, OT KOTOPOW NyTWU, HanpaBleHHbIE MaKCUManbHO BBEPX, BEAYT K OJHOMY
onpeaeneHHoMy nuky. XXenob Makcsenna — 3To 06nacTb, OT KOTOPOW MYTWU, HaNPaBeHHbIE MakCUManbHO BHWU3, BeayT
K OfiHOMY onpefeneHHomy npoBany. Mo onpegeneHuio rpaHULaMu Mexay ropbamu SBRATCA NUHUK Kypca (pycna), a
rpaHuuammn Mexay xenobamm — nuHuKM xpebta (NMMHUKM Bogopasaena). MakcBenn cMor nokasaTb, YTO SIMHUKM Kypca n
NMHUK XpebTa nNpeacTaBnAT coboit NyTH, HanpaBneHHble MakcMMarbHO BBEPX U BHU3, KOTOpble 6epyT Ha4ano oT To-
YeK cefifla U 3aKaH4MBatOTCA Ha NWUKax U B nposanax. HepasHo xenob Makceenna (NUHUM Bogopasaena) cTanu cunTaTb
OCHOBHbIM MHCTPYMEHTOM MaTeMaTu4eckoi Mopdorioruu Npu cermMeHTauun nsobpaxeHus B npouecce NOAroTOBKU K
pacnosHaBaHuWio obpasa.

K coxaneHuto, cerMeHTaLua NoBepxHOCTH UNu usobpaxeHusa Ha xenoba Makcsenna Hepefko He onpasibiBaeT
HaAexz, NOCKONbKY NOBEPXHOCTL/M306paKeHUe Ype3MepHO CErMeHTUpYeTCA Ha 60MbLIoe YNCNO HE3HAYUTENBHLIX Men-
KuX Hernybokux xenoboB, a He Ha HEeCKONbKO 3HAYMTENbHLIX KPYNHBIX U rMy6okux xenobos. Bece, uto Heobxoaumo —
06beMHUTL He3HauMMble xenoba B Gonee KpynHble 3Ha4YMMble Xenoba.

MpeanoxeHo pacluMpuTb onpepeneHus MakceBenna W onpegenuTtb Xenob kak oguH AOMUHUPYIOWMIA NpoBar,
OKpPYXEHHBI KONbLOM U3 NUHKIA xpebTa, KOTOpble COEUHSIIOT MUK U ToYKM ceana. Kpome Toro, ropb onpegensieTcs kak
OAVH LOMUHAHTHEIA MUK, OKPY>XEHHBIA KOMbLOM U3 MUHWUIA Kypca, COeqUHAOWMX NpoBankl U ToYkn cegna. B xenobe unu
rop6e MOryT HaxoAuTbCA Mpodne MpoBanbl/MUKU, ofHaKo Bce OHW ByAyT He3HauyuMMbl NO CPAaBHEHUIO C AOMUHAHTHBIM
npoBanoM/MMKoM.

Yenob — aT0 apean, sKBUBaNeHTHbI MOTMBY npodunsa (cM. MCO 12085). Mopb — aTo Takke nonesHoe fonorn-
HWTenbHoe NoHATUe. Mo aHanorun ¢ MoTuBoM Npodunsa ropbel K xenoba xapakTepuayTCs HECKONbKUMKU TUNaMM cre-
LMdrYeCKUX TOMEK M NTMHUIA NoBepxHOCTU. OHU BKITIOYAIOT KPUTUYECKUE TOYKW (MUKW, NpoBarkl U TOYKK ceana), a Taioke
KpUTUYeCcKkue nuHum (NuHuK XpebTa 1 MUHUK Kypca). (CM. pucyHok A.1).

Takxe BaxKHO yuuTbIBaTh 3dhdbekThl kpas. MNpuHumn (6putea) Okkama (non sunt multiplicanda entia praeter neces-
sitatem — o6beKkmbl He nodnexam YMHOXEHUO ceepx Heobxodumocmu) UCNONb3yeTca ANA pacnpoCTpaHEeHNA KOHTYp-
HbIX MTUHWIA 3@ Npefensl NpefcTaBnaoLei MHTepec 06nacT Takum ob6pasom, YTobkl BbIN0 co3gaHo MUHUMANLHOE YnC-
110 HOBLIX KpuTWYeckux Todek. MMpuHumn Okkama BeAeT K ABYM BO3MOXHbLIM PELUEHUAM, Ha3BaHHBIM «BUPTYaNbHLIM
NpoBanomM» U «BUPTYarbHbIM MUKOMY», KaXAblii ABNAeTCSH 4BOWHUKOM Apyroro. MpuHATa KOHUEeNUWa BUPTYanbHOro npo-
Bana [13]. lNMpeanonaraeTcs, YTO BUPTyanbHbIA NpoBan — 3TO TOYKa BbICOTHI 3@ BbIMETOM HECKOHEYHOCTU, C KOTOPOW
coeAuHeHbl Bce Touku rpanHuusl. (MpeanonaraeTcs, YTo BUPTYanbHbIA MUK — 3TO To4Ka O€CKOHEYHOW BBICOTHI, C KOTO-
poii coeiuHeHbl BCE TOYKN rpaHuLbl).

A.2 CoyeTaroLinecsi cermeHTbl

A.2.1 flepeBO U3MEeHEHUM

MoneaHelM MeTOAOM OpraHuW3alun CBA3El MeXZY KPUTUYECKUMMW Toukamu B ropGax u xernobax ¢ coxpaHeHuem
BaXXHOW WHOpMaLMKU aBnseTea AepeBo UaMeHeHUn. Kweon n Kanade [14] npefnoxunu KoHuenuuio gepesa U3MeHe-
HWA orpaHuyeHHoro MacwTaba ANsS ONUCaHWs BO3MOXHOCTW COEAMHEHUsI MOBEPXHOCTU. [JlepeBO U3MEHEHUI OTpaxaeT
CBA3b MeXAY KOHTYPHBIMW NIUHUAMM OT NMOBEPXHOCTU U SABMAETCA OOHUM NpuUMepHOM Gonee oblero TONONOrMYECKoro
obbekTa, HazBaHHoro rpacgukom Reeb [13]. BepTukanbHoe HanpaBrieHne Ha AepeBe U3MeHeHWId COOTBETCTBYET BbICO-
Te. [pu 3agaHHOl BeICOTE BCE MHAMBUAYaNbHBIE KOHTYPHbIE NIUHUM MpefcTaBneHbl TOYKOW. MocnefHAA aBnseTca yva-
CTBHIO FTIUHUM, OTpaxaroLweil TOT qakT, YTO KOHTYPHaSA NUHWUA HENPEPLIBHO M3MEHSETCHA B 3aBUCUMOCTM OT BBICOTHI. TOYKM
cefjna npefcTaBrieHbl 06beguHEHNeM ABYX v Bofiee Takux IMHWIA B OfHY; NMUKU U NpoBaribl NpeAcTaBneHbl npekpa-
LEHUEM JINHUH.
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VvV VvV

YcnoBHble 0603HaueHUst: P— nvku; V — npoBavibl; S — Toukn ceia; W — BUPTYasibHbIl Nposa.

PucyHok A1 — KOHTypHasi KapTa, Ha KOTOPOW NpeacTaBneHbl KPUTUYECKME NIMHUM U TOUKM

MpeactaBuM cebe NocTeneHHoe 3anosiHeHWe xeno6a BoAoi. Touyka, B KOTOpOiW Bofa cHavana BbiTekaeT U3 Xe-
no6a, — 3T0 Touka ceana. lMpoean B xenobe COeAVHEH C JaHHOI Toukoli cefna B AepeBe U3MeHeHwii. Mpu npogonxe-
HUW 3anoJIHEHNS HOBOrO 03epa cliefytlias Touka, B KOTOPOl BoAa BbiTeKkaeT M3 03epa, Takxe sBNsSeTcs TO4YKol cepna.
M cHOBa NuHMA Ha AepeBe U3MEHEeHWi, oTpaxarwLlas KOHTYp 6eperoBoii NMHUKN 03epa, byaeT coefguHeHa C faHHOW Tou-
Koli cefna B AepeBe W3MEHEHWI. [aHHbIi nNpouecc MOXET MPOAOIKATLCS W ONpefensieT CoeMHEHNe Mexay nposana-
MKW, TOUKaMu cefnlia v AepeBOM M3MeHeHMiA. MNocre nepeBopoTa NaHawadgTa Takum 06pa3oM, 4To6bl NWKM CTann npoBa-
namu W T. 4., CXOAHbI/ npouecc chopMUpyeT COefMHEHME MEeXAY NuKamu, TouKamu cefna U 4epeBOM VM3MEHEHWIA.

CyuiecTByeT Mo MeHblUel Mepe Tpu Tuna AepeBa U3MeEHEHMWIA:

-f,epeBO MOJIHOr0 M3MEHEHUS, KOTOPOEe OTpaxaeT CBA3b MeXAy KpUTUYecKMMU Toykamu B ropbax u xenobax (PUCYHOK
A.2);

-0epeBO M3MEHeHUs xenoba, KOToOpoe oTpaxaeT CBA3b MexAy nposanamu n Toukamu cegna (pucyHok A.3);

- lepeBO U3MeHEeHUsa ropba, KOTopoe OTpaXaeT CBSA3b MexXAy nMMkaMu U Toukamu ceana (pUcyHok A.4).
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YcnoBHble 0603Ha4eHus: A — BbicOTa, MKM; P — nuku; V — npoBanbl; S — Toukun cegna; W — BUPTYasibHbIA NpoBast

PucyHok A.2 — lMonHoe gepeso PucyHok A.3 — [lepeso PucyHok A.4 — [lepeBo
N3MEeHeHNIA N3MEHeHWIH xenoba N3MEHEHNIA rop6a

CnepyeTt OTMETUTb, YTO AEPEBO M3MEHEHUIA Xenoba n ropba MOXeT pacCUMTbiBaTbCA Ha OCHOBaHUUW MOJIHOTO Ae-
peBa M3MEHeHWii. B ocTanbHOW YacTn AaHHOT0 MPUIOXEHUSA NOA «4EepPeBOM U3MEHEHW» nofgpasymeBaeT NosiHoe aepe-
BO W3MEHEHWNA.

A.2.2 KombunHayuns apeana

Ha npakTuke nepeBO M3MEHEeHMUi MOXeT M306110BaTb OUeHb KOPOTKUMMU KOHTYPHLIMU NIMHUSMUW K3-3a
wymMa U T. ., 4TO MellaeT UHTepnpeTauun (M36bITOUHAA CerMeHTalmMsi NOBepPXHOCTU/M306paxeHust rop6amu
n xenobamu MakcBenna). Heo6xoAMM MexaHu3M OTCeueHuss fepeBa W3MEeHEHWId, KOTOPbIA CHUXAaeT LyMm,
HO OCTaBsieT BaXHyl MHGopMaLuio. TakuMm MexaHM3MOM siBMileTCs KOM6UHauus apeana; 3To ynpoljaet
[lepeBo U3MEHeHWi, CoXpaHss Npu 3TOM BaXHYH MHDOPMALUIO.

A.2.3 MpaBuna kombnHaynum apeana

Hwxe npefcTtaBneHo onucaHue anropMTma KomMbuHauuvm apeana [A/s MNOJHOTO AepeBa U3MEHEHWNA.
[aHHbI anropuTM MOXeT 6biTb 1€MKO U3MEHEH A8 KOMOMHaUWUA xenoba mam ropba, NoO3TOMy AaHHbIE CNy-
Yyaun He GyAyT 34echb 06cyxaaTbes MpeAcTaBieHHbIN 34eCh YNPOLLEHHbIR anropuTm npegnonaraet Hanoxe-
HMe yC/noBUiA BUPTyasibHOro nposana.

Jtan 1: npegnonaras ycnoBus BUPTYasibHOro nposana, uwyT Bce ropbbl nxenoba MakcBenna, dop-
MUPYS NOIHOE LEePEBO U3MEHEHWUIA.

3Tan 2: knaccMuLMpyT BCe MUKW, NPOBasbl, Kpas MMKOB U Kpas NPOBAJIOB Ha 3HAYMMbIEe WM He3Ha-
YMMble COrnacHo PYHKLUN NOBEPXHOCTMU.

3Tan 3: KOMOUHMPYIOT He3HauyuMmble MVKW WM NPOBasbl C MpuserawLeli TOYKO ceana, ¢ KOTOPOW OHM
coefiMHeHbl B lepeBe N3MEHEHUIA.

MonyyeHHoe AepeBO U3MeEHEeHWi GyfeT oTpaxaTb 3HauYuMMble MUKW, NPOBasbl, KpaeBble MUKW W Kpae-
Bble MpoBasibl, a Takke CBA3M MexAy HUMU. Takum o6pasom, AepeBO M3MEHEHW nodpesanu, CHUXas LuyM,
HO COXpaHsia BaxHyl nHdopMauumio.
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A.2.4 Kakue cermeHTbl nognexar KoMouHauum

®DyHKUMA CermMeHTauMu BKIIOYaEeT pacluennieHue Habopa «sBnEHWMN» Ha ABa OTAerNbHbIX Habopa,
Ha3BaHHbIX «3HAYUMBIMU ABMEHMAMMUY U KHE3HAYUMbBIMU ABREHUAMUY . UTOOLI DYHKUMA CermeHTauum aaBa-
1a yHUKarnbHble U CTabunbHbIE pe3ynbTathl, OHA AOJHKHA YAOBNETBOPATL Cneaylowmm Tpem TpeboBaHusm
[20]:

- P1: Kaxxgoe siBneHme OTHOCAT K OAHOMY U TONbKO 04HOMY Habopy u3 AByX NnepeyvucneHHbIX (T. €. Habopsbl
3HAYUMBIX U HE3HAUMMbIX SBMEHUMN).

- P2: Ecnn 3HaunMoe siBneHne yaanutb u3 Habopa ABneHum, TO OCTasnbHble 3HAYUMbIE ABIEHUS COXPaHs-
I0TCSA B HOBOM HAbope 3HAYUMBbIX SBNEHUN.

- P3: Ecnu HesHauumoe siBneHue yaanutb U3 Habopa aBneHun, Noy4aeTcs aHanorMyHbIi nNepeyeHb 3Ha-
YMMbIX ABIIEHUN.

MoxHo nokasatb, [16], uTo BCe PYHKLUMKU CermMeHTauuu, KOTopble YAOBNETBOPAIOT AAHHLIM TPEM Tpe-
6oBaHusIM, MOTyT ObITb NPEACTABNEHBI HA CXEME B COOTHOLLEHUM OAUH K OAHOMY B ONpeaeneHHOn Noarpyn-
ne mopdonoruyeckux 3akpbipatomx punbTpos. Mopdonoruyeckue sakpoipaowme PUnNbLTPLI LLIMPOKO UC-
nonb3ylTCA Npu aHanu3e usobpaxeHui. OHn nNpeacTaBnAlT coO0n arperupyowme pyHkUMM CO cneayio-
MMM Tpemsa onpeaensiowmmMm cesoincreamu [17]:

a) Bce MHOXECTBA NPEACTaBNAIOT COO0M NOAMHOXECTBA C COOCTBEHHLIM 3aMblKaHUEM;

b) 3amblkaHue 3aMblKaHUS1 MHOXXECTBA — 3aMblkaHUE OPUrMHANBHOTO MHOXECTBA;

C) 3aMbikaHUe NOAMHOXECTBA — MOAMHOXECTBO 3aMblKaHUA OPUTMHANBHOTO MHOXKECTBA.

KoHKpeTHOe NOAMHOXECTBO  3aKpbiBalOWMX UNLTPOB, HA KOTOPble KapTUPYIOT  byHKUUK
cermMeHTauum, — 3akpbiBaomue unbTPbl CO CNEAYIOWUMU CBOWCTBAMM.

Ecnu 0ea Habopa sieneHuli obecrieqyusaiom o0HO U MO Xe 3a, MO UX nepecedeHue makxe daem aHa-
JI02UYHOE 3aKpbimue.

JTroboe 3akpbiTe, KOTOpPOe YAOBMETBOPSET AAHHOMY TpeboBaHUO, MOXET ObiTb KAPTMPOBAHO B COOT-
HOLUEHMW OAWMH K OAHOMY Ha ONpeAeneHHON YHKUMKU CermeHTauum cneayiowmm obpasom.

Ons moBoro Habopa ABneHWi paccMaTpuBaloT HauMEHbLUMn nNogHabop AaHHOro Habopa, KOTOpbIv
[JaeT aHanorm4yHoe 3aKpbITMe G OPUrMHanbHbIM Habopom ABneHui. MOXHO Noka3aTb, YTO AaHHbIN nogHabop
YHUKAIEH, XOpoLO ONpeAesieH 1 COOTBETCTBYET HAOOPY 3HAYUMMbIX SABMEHMWIA, a ero AOMNONHEHUEe C TOYKU
3peHusa Habopa siIBNEeHN COOTBETCTBYET HABOPY HE3HAUUMbIX SIBREHUI. Takke XOpOoLUOo onpeaeneHo obpat-
HOe KapTupoBaHue. [JokasaTenbCTBO AaHHbIX PE3yNbTaToOB NPEACTABIEHO B CCbinke [16].

OTOT BaXHbI pe3ynbTaT NO3BONsSEeT CO3AaBaTb BCe BO3MOXHbIE (PYHKLUMM KOMOMHAUMM CEermMeHTauum
oT (punbTpoB MOPEONOrMYECKOrO 3aKPbITUS, CBONCTBA KOTOPLIX O4YEHb XOPOLUO U3BECTHbI, BKIOYas cnocod
Nony4YeHnsa BCeX BO3MOXKHbIX KOHEYHbIX 3aKpbiBaloWmnX punbTpoB [17].

A.3 OTtceueHue BeTBen gepeBa U3MEHEeHUM

A.3.1 O6wue ceBegeHust

B coBpeMeHHOI nutepaType MMeeTca HeCKONbKO ONyONMKOBAHHBIX CCbINIOK HA METOAbI, aHANOIMYHbIe
OTCEYeHUIO BETBEW AepeBa usmeHeHun (CM. cebinku [18], [19] u [20]).

Wolf [18] npeacTasnseT MeToi, 9KBUBANEHTHbIM OTCEYEHMIO BETBEH AepeBa U3MEHEHMUIH. DTO 00CYyx-
naetcsa B pasgene A.3.2.

CoBceM HegaBHO B nuTepaType NOSIBUANCL METOAbI CusiHUA Bogopasaenos (kenobos MakceBenna)
[19], [20]. CnusiHMe BOoOOpAa3aENoOB 3KBUBANEHTHO OTCEYEHUIO BETBEN AepeBa U3MEHEHUN NULLL B TOM CRny-
Yyae, ecnu npeanonaraeTcs, YTo Tpuanrynauua pebepHoi pelueTkn npeactaBnsieT coboi HenpepbiBHYIO
NOBEPXHOCTL (T. €. TPEYrofbHbIe haCeTKH).

Moka3aHo, YTO BCE yKa3aHHble BbllLE METOAbl OTCEYEHUS YAOBNETBOPAIOT CBOMCTBAM, NPEACTaBNeH-
HbIM B pasaene A.2.4.

A.3.2 OTceyeHue no Bonbody

CHauana Ans Kaxxgoro nuka u npoBana pacCuYUTLIBAIOT pasfMuue BbICOTbI MeXay NMUKOM MNKU nNposa-
oM M cocefiHel TOYKOW ceana, ¢ KOTOPOW OHW COEAMHSIIOTCA Ha AepeBe usMeHeHuin. Metoa oTcevenus
Bonbda BknoYaeT NoMcK nuka Mnu Nposana ¢ HaMMEHbLUMM Pas3fiMuMeM BbICOTbI U COEAMHEHUE ero C Co-
CeHelN TOYKOM ceana Ha AepeBe U3MeHeHuin. Jpyron NUK Unu NnpoBarn, KOTOpbIi Takke COeMHEH C AAaHHOW
TOYKON ceana, COeAUHAIOT C APYrUM CeArioM; €ro OTfIMYME MO BbICOTE KOPPEKTUPYIOT ANsl OTPAXKEHUS AaH-
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HOro (hakta. 3aTem npouecc NOBTOPAKT B OTHOWEHWM MWKa WX MpoBasia C HaMMeHbLUM pasnnyvem no
BbICOTE C MpwuserawLieil TOUKOW cedsia He gepeBe M3MEHEHWU, KOTOPYK YCTPaHAT A0 AOCTUXEHUS HEKO-
TOporo nopora. [laHHblii Nopor gocturaeTcs B TOM c/y4vyae, KOrga Bce OCTaBLlUMeCs pasnnumsa BbICOTbI Mnpe-
BblLWAT (DMKCUPOBAHHOE 3HavyeHue, NMBO Korga octaetcs (WMKCMPOBAHHOE YMCNO MUKOB WM MPOBasIoBs.
MOXHO Nerko fgokasaTtb, YTO 06a KpuTepus BedyT K (PYHKUMM CerMeHTauuu, KoTopas yAO0BJ/IETBOPAET TPEM
Heo6Xo4MMbIM CBOWCTBaM, npefcTaB/ieHHbIM B NyHKTe A.2.4. pu nomowm gepesa U3MEHeHui, npeacras-
NIeHHOro Ha pucyHke A.2, Bce anemMeHTbl P6-S7, P2-S2 n V1-S3 npuHUMaloT 3Ha4YeHne HauMeHblUeid pasHu-
ubl Mo BbicOTe, T.€. 0,5. x oTceveHne faeT gepeBo U3MEHEHWI, NpeacTaB/IeHHOe Ha pUcyHke A.5.
Mcnonb3oBaHne oTcevyeHus Bonbha 4o Tex nop, noka Ha NMOBEPXHOCTU He OCTaHeTCA NATb NMUKOB UK
NATb NpoBasioB, obecrneynmBaeT cTabunbHOe onpegeneHve napameTtpa BbicoTbl No 10 Toukam. JaHHble nu-
Ku/nposasibl MOTYT He 6bITb MakCUMasibHbIMU/ MUHUMASIbHBIMU, HO OHU 6YAYT CaMbiMX BbICOKAMW.

MpumeyaHNWe — BepwUHA ropsl OBEPECT MOXET GbiTb HA MaKCUManbHOW BbICOTE Ha 3emM/ie, HO ropa He
ABNAETCSA caMOl BbICOKOWN (OT OCHOBaHUA A0 nNuka). [laHHbIN pekopa NpuHagnexuTt rope MayHa Kea Ha aBaiisx.

A P4 A 4
10 o
8 8
6 6
4 4
2 2
0 0
-2 -2
-4 4
A A

a) [lo otceuveHus 6) Mocne oTceyeHus
YcnoBHble 0603HaYeHus: A — BbicOTa, MKM; P — nukun; V — npoBasbl; S — Toukn cegna; W — BUPTYasibHbI NpoBa.

PucyHok A.5 — OTceueHve Bonba g8 pucyHka A.2
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MpunoxeHvne B
(cnpaBo4Hoe)

®pakTasibHble MeToAbl

B.1 Uto Takoe chpakrtan?

®pakTan — 370 06LEKT, KOTOPbI/ BbITASAUT NPUMEPHO OAMHAKOBO B OMpeAeNieHHOM AuMana3oHe MacluTaboB wuim
YyBEINYEHUS, T.e. 0OBbEKT JO/MKEH ObITb CTATUCTMYECKM NofobeH camomy cebe, cM. pUcyHOK B.1. O6bekT He JO/KeH
[EeMOHCTPMpOBaTb TOYHO TaKyl Xe CTPYKTypy Npu BCcex Maclitabax, OfHAKO aHa/IOrMYHbIA «TWUM» CTPYKTYPbl AO/DKEH
NosIBNATLCA B HEKOTOPOM JAMana3oHe mMacluTabos.

PucyHok B.1 — ®pakTanbHblii Npodnab AEMOHCTPUPYET aHaNOTMYHbIe CTPYKTYpPbl NpM Bcex MaclTadax

B uenom, «pasmep hpaktana» MOXHO paccuuTaTb U3 MOBEPXHOCTM (hpakTana npu MOMOLLM Pas/IMyHbIX MeTo-
[0B,[21], [22], BkIOYas METOA M3MEHUMBOCTU [23] M aHa/IM3 OTHOCMTENIbHOW nowagun.[24]. MocnegHwii MeToh Cnoco-
6eH gaBaTb napameTpbl, UMelLme cuibHble (DYHKLMOHAMbHbIE CBSA3N C aaresveit [25], 3NeKTpoXMMUYeckuM umnegaH-
com [26], TpeHuem [27], 6neckom[28], XOpowrM pasgeneHvem 3yb4yaToro MvkpousHoca [29], ycnoBusmn LwAMgoBaHus
[30], nepeHocom macchl npu Harpese [31], a Takke npeccoBaHHbIM MOPOLLKOM.[32].

dpakTasbHbI pa3Mep — 3TO NokKasaTeflb FeOMEeTPUYECKON CIOXKHOCTU WK C/IOXHOCTU KOMMOHEHTOB hpakTana
M60 YacTUYHO thpakTanbHON MOBEPXHOCTU. PpakTabHble pasMepbl YBENMYMBAIOTCA MO Mepe yBE/IMYEHUS C/IOXHOCTU.
dpakTanbHbIli pasmep 60nblie UM paBeH eBKIMAO0BY pasmepy, T.e. 6onblue uam paseH 1 1 MeHblue 2 ans npoduns, a
Takke 60Mblle WM paBeH 2 1 MeHblue 3 AN1S MOBEPXHOCTY.

PeasibHble NOBEPXHOCTY ABAAKOTCA YAaCTUYHO (dpakTasibHbIMW MO TOW MPUYUHE, YTO MOTYT GbiTb OXapakTepu3oBa-
Hbl, anmnpoKCYMUPOBaHbI WX CMOAENMPOBaHbI Kak UMEKLIME FeoMeTpUYeckne KOMMOHEHTbI HernpaBWbHON (hopMbl B
onpefeneHHOM Auana3oHe MacwTaboB HabnwogeHuii. VpeanbHble dpakTanbHble MOBEPXHOCTU — MaTemaTuyeckme
MOAeNu, UMeKLLMe HenpaBu/bHbIe KOMMOHEHTbI NPK BCeX MacliTabax HabnoaeHus.

Mepuoguyeckne 1 KBasunepuoauMyeckMe reomMeTpuyeckne KOMMOHEHTbl MOBEPXHOCTM HE WCKIYalT Hamuus
KOMMOHEHTOB (ppakTana Ha faHHOW MOBEPXHOCTM, a Takxe ee yCrnellHoe onvcaHne MeToAoM (hpakTasibHOro aHanmsa.

B.2 MeTobl M3MEHYNBOCTM

MycTb F(s) 6ynet o6beMOM Mexay KOHBEPTOM MOPO/IOrMYEcKOro 3akpbiTsi M KOHBEPTOM MOPOIOrMYeckoro
OTKpbITUA MOBEPXHOCTM hpakTana € KBaApaTHbIM CTPYKTYPHbIM 3/IEMEHTOM FOPWU30HTasIbHOW MAI0CKOCTU C MacLiTaboMm s
(s no s).
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Torga, npy yCroBuUU CyLLECTBOBAHWS NPeaesos,

: d(loge[F(.v)]) |
= |lim .
o iige(s)] |

Pasmep chpaktana, paccyvTaHHblii Npyv MOMOLWM MeToAa W3MEHYMBOCTW, 3KBUBAIEHTEH pa3mepy Minkowski-
Bouligand. MokasaHo [23], 4TO MeTOA M3MEHUMBOCTA UMEET HaWMEHbLLLYH HeonpeaeneHHOCTb N0 CPaBHEHUKO CO BCEMU
COBpPEMEHHbIMM MeTofaMu A/t pacyeTa pasvepa paktana. ®pakTasibHblii pasmMep MOBEPXHOCTY GOJiblUEe WM paBeH
OBYM 1 OTpaXaeT C/MIOXHOCTb (hpakTasibHOW MoBepxHOCTU. Uem 6onblue pasmep dpakTana, Tem 605ee CNoXHOW win
HenpaBWIbLHO sSiBNsieTCs ppakTasibHasi MOBEPXHOCTb.

B.3 MeToa nsmeHumBoCTH, I'IpVIMeHﬂeMbIVI K NOBEPXHOCTN OrpaHN4YeHHOro MacwTtaba

B cTporom maremMaTuyeckoM CMbIC/e MOBEPXHOCTU OrpaHWYEHHOro MacluTaba He SBAAITCA UCTUHHOW hpakTanb-
HbIMW, MOCKOJ/IbKY MMEKT YMbIL/IEHHO C/1adKeHHYH NMOBEPXHOCTb NPU HEKOTOPOM onpeaeneHHOM MaCLIJTaGE, no3TomMy He
coaepxar «nofJo6HbIX CTPYKTYp Npu BCex MacliTabax» BmecTe ¢ Tem, NOBEPXHOCTW OrpaHUYEHHOro Maclitaba moryTt
OEeMOHCTpPUpoBaTh «NoBedeHne No TUMy gpakTana» B guana3oHe macwtabos. paduk macwtaba-o6bema (npepcras-
NIeHHbI Ha pucyHke B.2) oyeHb MOMoOraeT B pernctpauum HeKoTOpbIX BapuaHTOB Takoro nosefeHus B HabniogaemMom
AvanasoHe macluTabos.

pachuk macwTtaba-o6bema Svs(s) npeacTaBnseT coboi rpadvk norapupma o6bema Mexay KoHBepTamu Mop-
h0N10rMYECKOro 3aKpbITUS U OTKPbLITUSI MOBEPXHOCTU OrpaHMYeHHOro Maclutaba npy NOMOLM KBaApaTHON ropusoHTaslb-
HOW M/IOCKOCTM B KauyecTBe CTPYKTYPHOrO 3/IEMEHTa B 3aBMCUMMOCTM OT SI0rapuddMUYECcKoi LKasbl CTPYKTYPHOro asne-
MeHTa.

YcnoBHble 0603HavYeHusi: X — maclitabd, B MKM; Y — 06beM, B Kybuuecknx MkM; a — Macwrtab; b— obobem.

PucyHok B.2 — Ipadnk macwTtaba-o6bema 419 NOBEPXHOCTM OrpaHMYeHHOro macwTraba
BONbLIMHCTBO rpadvkoB MacluTaba-obbema 475 MOBEPXHOCTM OrpaHWYEeHHOro maclitaba GyayT oTpaxaTb He-
CKONbKO obnacTeil, B KOTOPbIX KpMBas nNpeAcTaBnsloT co60i NpubnnsmTenbHO NPSMY0 NMHUIO. B Kaxaoi u3 aTux onpe-
[AeNeHHbIX 0bnacTeil cBA3b Mexay MacliTabom s n o6bemomM Svs(s) npuobpeTtaeTt popmy

Sws(s) = c msd
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3TO CTEeNeHHON 3aKoH, MOCKO/IbKY 06beM SVS(S) U3MEHSIETCA MO aHaNorMM Co CTeneHbl MacliTaba S. Yron Hakmo-
Ha NpPAMON NMHWMK, Ha rpadmke macwTaba-o6bemMa, npeactaBnaseT cob60i MPOCTO IKCMOHEHTY d, a ee OTPe3ok ob6bema
— log(c).

B aTux gmanasoHax macwTaboB, rae AelicTBYeT onpefefieHHblli CTeNeHHON 3aKoH (T. e. B COOTBETCTBYIOLLEM
AvanasoHe rpadka Maclitaba-o6bema, rae Kpuas NpUGM3NTENIbHO COOTBETCTBYET MPsSIMOl NIMHWM), MOBEPXHOCTb
orpaHMyeHHoOro macwrtaba 6yget camonofo6bHa (T. €. 4acTu NOBEPXHOCTU MOC/e COOTBETCTBYIOLLErO yBEMUYEHNUS ByayT
BbINSAAETb Kak opurmHasibHas NoBepxHOCTb). Takum 06pasoM, NOBEPXHOCTb OFPaHUYEHHOro Maclutaba B onpefeneH-
HOM Amana3oHe MacliTaboB Npuban3uTensHO NpeacTaBnseT coboli pakTanbHy0 NOBEPXHOCTb C pa3MepoM pakrana
2 + d. Takum obpasom, yem 6Gonee KpyTbiM SBNSETCA Yro/ HakloHa rpauka macwraba-ob6bema, Tem 6onee croxHa
NOBEPXHOCTb A4/ AAaHHOr0 ONpeAeneHHOro Avana3oHa MacluTabos.

Kak yxe 6bi10 yka3aHO Bblwe, GO/bLMHCTBO rpachukoB macwTaba-o6bema OyayT MMETb HECKOSIbKO obnacTel,
roe Kpueasi nNpuGAM3UTENIbHO COOTBETCTBYET MPAMOW NuHMKW. MaclwTtab, npu KOTOPOM OTMEeYalT W3MEHEHWe yrna
Hak/oHa OT OAHOW 0651acTU, annpPOKCUMUPYEeMOl NPAMOI NNHKE, K Apyroli 06/1acTu HasbiBaOT «MaclTabom nepekpe-
CTa». Ha npakTuke BO3MOXHO NoOcCTeneHHoe usMeHeHwe. Mo 3Toli NpuyMHe HeobxoAuma npoueaypa Ans onpefeneHus
macluTaba, npu KOTOPOM MPOUCXOAUT M3MeHeHue. OnpegeneHre MaclTaboB nepekpecTa BaxHO MO TOW MpuuMHe, 4To
OHMN OTpaXxakT N3MEeHeHNne OCHOBHOIo MexaHusma, BNnArLWero Ha noBepxXHOCTb OrpaHNYeHHoro MaCLIJTa6a, nivnn npo-
Lueaypbl oueHkn. Mpumep npeacTasneH Ha pucyHke B.3. Mpu nepekpecTe OT cpaBHUTENbHO 60MbLUMX MaclwTabos, rae
Yron HakioHa 61M30K K Hy/, K MEHbLUMM Maclitabam, rae Hak/loH Kpyye, mepBblii MacliTab nepekpecta cBuaeTeNb-
CTBYeT 06 M3MEHEHUN OT CpPaBHWUTE/ILHO [1aAKON NMOBEPXHOCTU Npu 60see KpynHbIX MaclTabax Kk 601ee LwepoxoBaToi
NMOBEPXHOCTM MNpW MesnkMx MacwTtabax. Takum 06pa3oM, Ha ypOBHe Bbille AaHHOrO MEepBOro MacliTaba nepekpecta
onpefeneHHas ata NoOBEpPXHOCTb OrpaHMYeHHOro MacliTaba MOXeT paccMaTpuBaTbCA Kak riagkas.

YcnoBHble 0603HaveHus: X — macLumad, B MKM; Y — 06beM, B KyGUUYEeCKMX MKM; a — MacLLTab nepeoro nepekpecra; b—wvacwrab
BTOPOro nepekpecTa.

PucyHok B.3 — TeopeTunyeckuii rpauk o6bema-mMacluitaba, AEMOHCTPUPYOLW KA MacliTabbl nepekpecta

B.4 AHanns3 oTHOCUTENbHOI nnouwagn

Mo6oit pasmep D noBepxHOCTM, hpakTanbHOW WM eBKIWMAOBON, MOXHO NpeAcTaBuUTb B BMAE OTHOLUEHWUS nora-
puchma umcna anemeHToB apeana N K jorapngmy 06paTtHOro OTHOLLEHMS IMHEAHOTO MaclwTabupoBaHus, r[33]

0 = (log N) / [log (1/r)].

[na noeanbHoW chpakTanbHON NOBEPXHOCTU MpeAcTaB/ieHHOE Bbille YPaBHEHUE OTPaXaeT yrofl HakoHa ABaKAbl
norapndymmnueckoro rpaguka OTHOCUTENbHOW MOWaamn, MOCKO/bKY OXBaydeHbl BCe Maclutabbl, Bknoyas r = 1 (B aTol
Touke N Takke paBHO 1). na peasibHbIX NMOBEPXHOCTEl AaHHOE MNpaBu/o, Kak NpaBuio, HeBepHOo. Ha peanbHbix No-
BEPXHOCTAX (ppakTasibHble pasMepbl PaccuMTbIBAOT MO Yr/y HakOHa AaHHbIX rpadukos B AvanasoHe macliTtaba, B
KOTOPOM NOBEPXHOCTb SABNSAETCH CamMONoL06HOA.

Habniogaemas nnowafb M3MEpeHHO MNOBEPXHOCTWM paccymTbiBaeTCcs kak yHKUMs maclitaba B cepun BUPTY-
a/lbHbIX OTCEYEHUIA C OXBATOM M3MEPEHHOW MOBEPXHOCTU B SIOCKYTHOM pexume.[24], [34] O6nactu nauTok, um dopar-
MEHTOB, NPEACTaBNANT MacwTabbl apeana HabnwaeHnsa. OTceveHns NOBTOPSAT C MIMTKaMU NOCTENEHHO YMeHbLuato-
Lieica nnowaan gnsa onpegeneHvs HabnawgaeMbix naowaael kak yHkummM maclwitaboB apeana HabnogeHns (PUCYHOK
B.4).[34].
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A =1270 000 HM2 72 B C =1,052
A =263 000 HM2 409 B C =1,181
A =52 900 Hm2 2416 B Cc =133

YcnoBHble 0603HaYeHMs: A — MacliTab; B — anemMeHT Mo3anyHoro nsobpaxenus; C — oTHOCUTeNbHas naowasb.
Pa3vep TpeyronbHoi NANTKKU, UK hparMeHTOB, NPeACTaB/IEHHbI B ON1caHun, NpeacTasnseT coboi MmacwuTadb HabnogeHus.
HoMuHanbHble nokasaTenu nowaaun, nokpbiBaeMble Npu KXAOM npremMe parMeHTaumMm n3o6paxeHns, npeacTaBeHbl CBepxy
KaOK[,0M AYeikn.

PucyHok B.4 — YeTbipe npvema pparmeHTaumm n3obpaxeHusa no gaHHbIM aHann3a OTHOCUMTEe bHOA
naowaau

Ha6nogaemas nnouwajb — 3TO YMCAO MANTOK, Wan cparmMeHToB, ANA OAHOr0 BMPTyanbHOro npuema no dpar-
MeHTauun, YMHOXEHHOe Ha naowagb nNAuTku, unn dparmeHta (T.e. macwTtab HabnwgeHus). Hanpumep, uamepeHHas
nnowanb coctaBnset 18 331 nautka x 7830 HM2= 143 531 730 Hm2npu macwTabe 7 830 HM2. Habnwogaemas nnouwagb
— 9T0 fABHaA naowajb B onpeAesneHHoOM MacwTabe HabnwgeHus, Kkotopas JO/HKHA MMeTb CCbiJIKY Ha 3TOT maclTtab,
nockonbky Habnwgaemas nnowajb MeHAeTcA B 3aBUCMMOCTM OT macwTaba HabnwogeHws. HomuHanbHas nnowagb —
370 naouwafjb OAHOroO Mpuema parMeHTauMy n3obpaxeHus c nNpoekuueir Ha HOMUHAsIbHYI0 MOBEPXHOCTb, T.e. MaowWwajb
Ha HOMUWHaNbHO NOBEPXHOCTMW, MOKPbITas 3a OAWH npuem dparmeHTauun. JnNa HOMUHANBHON NOBEPXHOCTU MOXET uUC-
nonb30BaTbCA MAOCKOCTb HaMMEHbLWNX KBAAPaTOB WU AaHHble n3MepeHus. OTHOocuTenbHas naowafb — 3TO Habnwo-
fnaemas nnowajb B onpeAeneHHOM MacwTabe, geneHHas Ha HOMUHaslbHYIO nnowapb. [25], [34] CnepoBaTtenbHo, MU-
HUMaJ/lbHasA OTHOCUTENbHAasA njowanb paBHa efuHuue.
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Fpaduk oTHOCUTENbHON nNaowaam — 3To 6GunorapudmMuyecknii rpauk oOTHOCUTENbHBLIX Naowaneli B 3aBUCKMO

CTM oT MacwTaba HabnwgeHus (pucyHok B.5). Pasmep D B onpegeneHHOM AuanasoHe macwtaba MOXET paccyuTbl
BaTbCA MO YrAy HaknoHa b rpadmka oTHOCUTENbHON Naowaan creaylowmum obpasom

D=2—2b

YTO MOXET 6blTb NOKA3aHO Kak NPOM3BOAHOE NpeAblaywero ypasHeHus ansa D.

YcnoBHble 0603HavYeHnsi: X — macwTtab HabnwgeHnn (HM2; Y — oTHOoCUTeNbHasA naowagb; aYroa HaknoHa.
dpakTanbHbIi pa3mep cocTaBasieT 0Koo 2,144,

PucyHok B.5 — 'pacdmk OTHOCMTENBLHOI NAowaan, BKAYas pesynbTaTbl CEPUIAHON hparmeHTaumm
N300paxeHnin Ha pucyHke B.4
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Mpunoxenue C
(cnpaBouHoe)

OCHOBBbI ANA CTaHAAPTOB CTPYKTYPbl NOBEPXHOCTU apeana

C.1 Mpacpuk cobbITHiA

Huxe npeacTaBneH rpaduk cobbiTuid, NpuBeALLIMX K NyGnukaLum faHHoi cepun MexgyHapoaHbIX cTaHAapToB no

CTPYKTYpe NOBEPXHOCTU apearna.
Anpens 1990 roga — anpens 1993 roga

CeHTa6pb 1993 roga

Anpenb 1998 roga — anpens 2001 roga

Maii 1998 roga — mait 2001 roga

Aneapb 2002 roga

WioHb 2002 roga

AHBapb 2003 roga

Mair 2003 roga

MioHb 2003 roga

C.2 CcbInku no npeamety

®uHaHeupyemslit EC npoekT noa HassaHueM «Paspabomka memodos dna
U3y4eHUs wepoxosamocmu 8 mpex UsSMepeHUax» Nop pykoBoAcTBoM bup-
MWHremckoro yHusepcuteTa. PaspaboTaHa oCHOBa ANsl U3y4eHUs] CTPYKTY-
pbl noBepxHocTu apeana. OT4eT Mo npoeKTy“O] npeAcTaBun napameTphbl
CTPYKTYpbl MOBEpXHOCTU apeana «Birmingham 14» n u3yyan npoTokosnbl
nepefadv AaHHbIX, KOTopble BKIOYanu dopmaTel daiina gaHHbIX.

Ony6nukoeaHa «CuHAS kHUray» [21] ¢ nogpo6HbIMKU pe3ynsTaTaMu npea-
cTaBneHHoro Bblle npoekta EC. [JaHHaa kHura ctana ¢akTuyecku crtaH-
[apToM AN U3y4eHUsi CTPYKTYpbl NOBEPXHOCTU apeana.

Mpoekt AUTOSURF nog pykoBofcTBoM yHuBepcuteta PoBepa/bpyHens. B
LlaHHOM npoekTe, crnoHcupyemom EC, paspaboTaHbl MeTOAbl U3yvyeHUs
CTPYKTYpbl MOBEPXHOCTW apeana Ana NUCTOBLIX MaTepuarnoB Ans aBToMe-
XaHu4eckoro mcrone3oaHusa. Clofja OTHOCUTCA U3yYeHUe yaepXaHusi Mac-
na BO BpeMsi XpaHeHWUs KoneL, XapakTepucTWK AaBreHus u okpacku. Uc-
nofib30BaH WHCTPYMEHT «XapakTepucTuka» ANna pelueHusa npobnem cTpyk-
Typbl pearnbHO NOBEPXHOCTH.

Mpoekt SURFSTAND nop pykoBofcTBOM YHuBepcuteTa Xaaaepcdhunga.
HaHHbliA cnoHempyemeblid EC npoekT 3anoxun oCHOBY ANs cTaHAapTu3auum
aHarnmaa CTPyKTypbl NOBEPXHOCTUN apeana. B cepun oTaenbHbIX uccneposa-
HWIA oueHuBanacb QyHKUWOHAaNbHaaA NPUrogHoCTb napaMeTpoB «Birming-
ham 14». OnpeaeneHns CTPYKTYpbl apeana 6blnM NepecMoTpeHbl, YTO Npu-
BeSI0 K cosfaHuio «bornee CTPoOrux» onpegefieHuidi napameTpoB «Nons» u
BBEJEHUIO WHCTPYMEHTa «XxapakrepucTuka». Pa3paboTaHbl YCTOWYMBLIX
TEXHOMOMMIA N TeXHONOrni BeiBneT-puneTpa. HakoHel, U3y4eHbl BOMpPOCHI,
CBA3aHHbIE C KanUBPOBKON MHCTPYMEHTa apeana.

MpeseHTaumun npoektoB SURFSTAND n AUTOSURF nepef TEXHUYECKAMM
komutetamn NCO/TC 213 B Magpuae, NcnaHus.

TexHuyeckne komutetbl MCO/TC 213 yupeaunnu pabouyyto rpynny no CTpyk-
TYpe noBepxHOCTW Ans onpepenieHns TpeboBaHwiA K cTaHfapTUsaLvu
CTPYKTYPbI NOBEPXHOCTM apeana.

TexHuueckue komuteTbl MCO/TC 213 yupeaunu Hosyto Pabouyto rpynny
WG 16 ans pa3paboTkn HOBOW CUCTEMEI CTPYKTYPEI NOBEPXHOCTU B pamKax
crnegytowiero nokoneHus GPS.

Ony6nukoBaHa «3eneHas kHuray [11] ¢ nogpobHLIMK pesynsTaTaMu npoek-
Ta SURFSTAND.

Ony6nukosaH ASME B46.1-2003. CoaepXWUT OCHOBEI chpaKTanbHeIX MeTo-
[OB OLIEHKW CTPYKTYypbl MOBEPXHOCTU apeana, a TakKe KiaccuduraLlmio
WHCTPYMEHTOB AJSI CTPYKTYpPbl MOBEPXHOCTM.

Cchblinkn, ucnonb3yeMble B JaHHOW cepun MexayHapoAHbIX CTaHAapTOB MO CTPYKType MOBEpXHOCTW apeana,
npeacTaBneHsl B 6ubnuorpadpumn. Cebinku, He cooTBeTcTBytowmne MCO, oTCOpTUMPOBaHLI Mo MO0 NpeaMeTa.
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MpunoxeHve D
(cnpaBo4Hoe)

Onarpammbl KoHUenuum

D.1 O6wme TepMUHBI
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D.2 TepMUHbI TeOMETPUYECKNX NapaMeTpoOB

D.3 TepMUHbI TEOMETPUYECKNX XapaKTEPUCTUK

D.3.1 XapaKkTepuctuku
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D.3.2 AHann3 xapakTepucTuk

40



rocT P UCO 25178-2—2014

MpunoxeHue E
(cnpaBouHoe)

CBsi3b C MaTPUYHON MOAENbIO reOMeTPUUYECKUX XapakTepucTuk uspenumn (GPS)

E.1 O6wue gaHHbIe

Bce nogpobHble cBefeHun o MmaTpuuHoi mogenu GPS npeactaenersl B UCO/TR 14638.

NCO/GPS OcHoBHasa cxeMa, npefcTaBneHHas B UCO/TR 14638, cogepxut 063op cuctemel MICO/GPS, vacTbto
KOTOpON ABNAETCA AaHHbIA AoKyMeHT. DyHaameHTanbHele npasuna NCO/GPS, npegctaenerHble B UCO 8015, npume-
HUMBI K AaHHOMY AOKYMEHTY, a npasuna NpuUHATUA pelleHniA No yMonyaHuto, npefcTtasneHHslie B MICO 14253-1, npume-
HWMBI K cneumdukaLusm, cocTaBieHHbLIM B COOTBETCTBUM C HACTOSILLUM AOKYMEHTOM, €CIN He YKa3aHo UHoe.

E.2 NHcbopmaumsa o HacTosALLEM OOKYMEHTE U ero MCNONb3OBaHUU

HaHHaa vacte MCO 25178 ycTaHaBnvBaeT TepMUHbI, ONpefeneHns 1 napameTpbl AN OLEHKU CTPYKTypbl no-
BEPXHOCTU (LLIEPOXOBATOCTb, BOSIHUCTOCTL U NEPBUYHAA NMOBEPXHOCTb) apeanbHbiMU MeTogamMu.

E.3 PacnonoxeHue B maTtpuyHoit Mmogenu GPS

HacToswas yactb MCO 25178 npepcTasnseT coboit obwuii craHaapT GPS, KoTopblit BMMAET Ha 2-e 3BeHO Leno-
YeK CTaHAapToB MO CTPYKTYype NOBEPXHOCTU B MaTpuYHO cTpykType GPS, 4To rpadudecky npefcTaBneHo Ha pUcyHKe

aA.
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rmobaneHble cTaHAapTsl GPS

Obuwas matpuuya GPS

Homep 3BeHa Lenu 1 2 3
Pasmep
dyHAaMeHTanbHble cTaHAapTbl
GPS PaccTtosHue
Paguyc
Yron

dopMa NUHUK, He3aBUCUMOIA OT JaHHbIX

dopMa NUHUK, 3aBUCUMON OT AaHHBIX

dopmMa MOBEPXHOCTH, He3aBUCUMOW OT
JaHHbIX

®opMma NoBEPXHOCTH, 3aBUCUMOIA OT faH-
HbIX

OpueHTauus

PacnonoxeHune

KpyroBoii nporoH

MonHLIA NporoH

[aHHble

Mpounb WepoxoBaTocTn

Mpocunb BOMHUCTOCTH

MepBUYHLIA Npothunb

HepocTaTku NoBEpXHOCTH

Kpas

CTpyKTypa NoBepxHOCTH apeana

PucyHok E.1 PacnonoxeHue B MaTtpuyHon mogenu GPS

E.4 Cea3aHHble MeXXAyHapoAHble CTaHAAPTbI

CBsi3aHHble CTaHAapThl OTHOCATCA K LensM CTaHfapToB, NpeAcTaBleHHbIX Ha pucyHke E. 1.
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Npunoxenue JA
(cnpaBouHoe)

CBeneHuA 0 COOTBETCTBUU CCbINTOYHbLIX MeXAYHApPOAHbIX CTaHAAPTOB
HauuoHanbHbIM cTaHaapTam Poccuinckon depepauum

Ta6nunya OAA1

0O60o3HaueH1e CCbINoYHOro
MeXAyHapoAHOro ctaHaapTa

CreneHb
COOTBETCTBUSA

O6o3HaveHVe N HauMeHoBaHne COOTBETCTBYIOLLEro
HaUuMoHarbHOro ctaHgapTa

WNCO/TS 16610-1:2006
NCO 17450-1:2011
NCO 25178-3:—"

*

*

*

" ByneT ony6nukoBaH.

*CoOTBETCTBYIOLLMIA HaLMOHanbHLIA cTaHAapT oTcyTcTBYeT. [lo ero yTBepxJeHns pekoMeHiyeTca WCnonb3o-
BaTb NepeBOf, Ha PYCCKUA A3bIK JaHHOro MexAyHapofHoro ctaHaapTa. [epeBoj faHHOro MeXAyHapoAHOro cTaH-
fapTa HaxofuTes B PeflepansHOM MHOPMaLMOHHOM hOHAEe TEXHUYECKUX PErfNaMeHTOoB M CTaHAapToB.
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