Pe3ynbTaThl
nccgenoBaHuu

n paboT y4yeHbiX
N KOHCTPYKTOPOB

YIOK 553.98:554.72.02

B. A. Mypuyoskuu
OOO “He¢rerasreopusmka”

UCNOJIb3OBAHUE METOAA AAEPHO-MATHUTHOIO
PE3OHAHCA ANA ONPEAENEHUA CMAYUBAEMOCTH
roPHbIX noroa

MpeonoxeHa HoBasi METOAMKA OMpeAEreHns CMavynBaeMocT NMOBEPXHOCTN MOp
ropHbIX Mopod. B ee ocHoBe MeXuT KanunnsipHo-pelleToyHasi Mofesib NopUcTon
cpeabl. [ins peanusauuyM METOAWKW B Ka4eCTBE UCXOAHbIX [AaHHbIX MUCMOMb3YTCA
CMEeKTPbl AAEPHO-MarHMTHOro pesoHaHca (AMP) v KpuBble KanuIsPHOro AaBreHuns,
roflyYyeHHble Ha uccredyembix obpasuax ropHsix nopoa. lNpueeneHs npumMeps
NpaKkTUYecKoro UCMonb3oBaHWs NpeafiaraemMon METoaMKM A4St OnpefeneHnsl cma-
4YMBAEMOCTM MOBEPXHOCTM MOp Ha obpasilax KepHa.

KntoyeBoie ci0Ba: 2opHbie nopodsl, nopucmasi cpeda, cmaqduBaemocms, KpuBsie Ka-
nunnsipHozo daBaexus, cnekmpol AMP.

CMaunBaeMOCTh OBEPXHOCTHU HOP FOPHBIX IIOPOJ SIBIIETCS BAXKHBIM
(U3UYSCKUM CBOMCTBOM KOJUIEKTOPA, KOTOPOE B 3HAUUTEILHOU CTEIIEHHU
ompenensaeT mpoiecc u3BiIedeHuss HePpTu U3 mnacra. OT Hee 3aBUCAT
KalWJUISIPHOE JaBJICHUE, OTHOCHTENIbHBIE (ha30BBIe IPOHHUIIAEMOCTH, a
TaKke K03GUIHEHT U3BIICUYCHUS yIIeBOA0poi0B. 1o 3TOM npudnHe THI
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CMa4MBa€MOCTH KOJUIEKTOPA HAPSAIY C €T0 (PUIBTPAIHOHHO-EMKOCTHBIMH
CBOMCTBaMHU HEOOXOJUMO YUYHUTHIBATh B IIPOCKTE Pa3pabOTKH MECTOPOXK-
JICHUSL.

B HacTosmee BpeMs B IpaKTHKe J1a0OPaTOPHBIX HCCICHOBAHUN HC-
IIOJIb3YOT HECKOJIBKO METOHLOB OIIPEAEIICHHS] CMaYMBaeMOCTHU TBEPBIX
moBepxHocTel. [IpuMeHUTENBHO K HOPUCTHIM FOPHBIM IIOPOIaM HaubGoee
LIMPOKOE PACIpOCTpaHEeHUe IMOIYYMIN MeTo AMOTTa U MeToa T opHOro
6ropo CIIA (USBM) [1, 8]. Tem He MeHee KaxK/blii U3 CYIIECTBYIOIIUX
METOJIOB HE JIMIIEH OIIPEeNeIeHHBIX HEOCTATKOB, UYTO JeIaeT IeIeCO00-
Pa3HBIM IIPOJOIDKEHNE IIOMCKa HOBBIX PEIIeHH MpoOieMsl onpeaeieHus
CMa4MBaE€MOCTH MOBEpXHOCTH Op. ONHUM U3 HaIpaBIeHUIH IOLOOHOro
IIOMCKa, B YACTHOCTH, SIBIAIOTCS PAOOTHI, UCIIOIB3YIONMIME I OLIEHKH
cmaumnBaemMocTu 3@dexr IMP-penakcanuu QuonI0B, 3aMOIHIIONIUX
nopsl [10].

B manHO# paboTe paccMOTpEHa eIlle OfHA HOBas BO3MOKHOCTD HCITOJb-
30BaHMs MeToma SIMP nis ompeneneHHs CMauMBaeMOCTH MTOBEPXHOCTH
IIOp FTOPHEIX IOPOJ B 1a00PATOPHBIX YCIOBUAX. UTOOBI OHATE CYTh IIPEI-
Jlara€éMoM METOIUKH, PACCMOTPUM BOOOpa)kaeMyI0 CHUTYaIlHi0, KOTIa Ha
o6pasile BOIOHACHIIIEHHOH TOPHOM MOPOABI IPOBENEHBI BA N3MEPEHHUS
KPMBBIX KalMJLIAPHOIO JABJIEHMS, TO €CTh IMOJIYYEHBI JBE 3aBUCUMOCTH
KaIllUJUIAPHOTo JaBieHus (P,) ot koadduimeHTa BOMOHACHIIICHHOCTH (;):
IIEPBOE — IIPU UJEANBHON CMaYNBAaEMOCTH TOBEPXHOCTH II0P, & BTOPOE —
IIPU YXyOIIEHHON CMaYyrBaeMOCTH.

PesynbTaTel MOTOOHBIX U3MEPEHHH CXeMaTHUECKH TOKa3aHbl Ha pUC. 1,
rae Kpupas / COOTBETCTBYET HMAeallbHONW CMayMBaeMOCTH, a KpHUBas
2 — yxynuieHHO#. B oboux cirydasx mms TOro 4roObl HAa4asCcs MPOIECC
BBITECHEHHS] CMa4UBaIOIIEH >XUIKOCTH U3 TIOP MOPOIBI, K STOH KHIKOCTH
HEO00XOAMMO IIPUIOXKUTH BHEITHEE TABIICHHE, PEBHIIIAIOIIEE KAITMUIIPHOE
B Haubosee KpymHbIX mopax. IToaroMy ais KpuBsIX [ u 2 naxe mnpu k, = 1
BEIIIONIHsETCA ycioBue P > 0. Haubonesmee 3Hauenue P, npu jiro6oMm k,
OyzneT HabmOnaThCS B Cllydae UAEANbHOM cMaunBaeMoCTH (Kpusas [).

IIpn HEKOTOPOM IPOU3BOJIBHOM 3HAaYeHUU KO3PGUIMEHTA BOIOHA-
CBIIIEHHOCTH k,; KpuBBIM / U 2 (puc. 1) GymIyT COOTBETCTBOBATH Pa3HBIE
JlaBJIEHUs] BBITECHEHHUs. /{7 paccMaTpuBaeMBIX CIIydaeB HIEadbHOMU U
YXYALIECHHON CMauMBaeMOCTEH 3TH JaBlieHus, cornacHo Gpopmyire Jlamnaca,
6yIyT, COOTBETCTBEHHO, PABHbI

4o
P, =—, 1
K.ls 53 ( )
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e O, — MUHHUMAIBHBIN XapaKTepHBIN pasMep (IHaMeTp) mop, U3 KOTOPBIX
IIPOU3OIIJIO BEITECHEHUE )XKUIKOCTH IIPU 3aJaHHOM f, ; G — K03 puiueHt
ITOBEPXHOCTHOTO HATSHKEHUS CMaYyUBaroIIei :uIKoCcTH; 6, — KpaeBoii yroiu
CMauYMBaHU TOP C pazMepoM J; s — HoMep u3Mepenus. [lockoapKy Gpopma
Op MOXXET OBITH MPOHM3BOJIBHOM, mOf O, MoApa3yMeBaeTcsi HEKOTOPHIH
XapaKTepHBIH pa3Mep IOop, OTpaKaromuid ux Macmrabd. Pemas cucremy
ypaBuenuii (1) u (2), MOXKXHO OTIPENeNUTh pa3mMep mop O, X COOTBETCTBY-
IOIIUH 3THM [TOpaM yrod 6, XapakTepHu3yImUuil CMaIiBA€MOCTb:

4
8 ==, 3
PK.ls
0, = arccos Fas 1 4)

k.ls

Ortcrona, B YaCTHOCTH, CIENYeT, 9T eciu (P ,/P. ;) = const, To Bce
nopsl 00JIaal0T ONMHAKOBOI cMaduBaeMOCThIO. B mpoTuBHOM ciydae,
onpenenss (P /Py 15) IPU Pa3HBIX 3HAYCHUAX k., MOKHO MOIYYHTH
pacnpeneieHre KpaeBoro yria cMaunBanus 0, mo pasmepam mop 9.

A
Py

Pesi
Py i

Puc. 1. Kpusble kanunnsapHoro gaesneHunst npn naeansHou (1) u yxyaweHHow (2)
CMa4y/BaeMOoCT/ MOBEPXHOCTU MOp
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Onnako Ha IPaKTHKE PACCMOTPEHHBIN BBIIIE METOJ ONpeAeTIeHHUs
CMaYUBa€MOCTHU TOPHBIX MOPOJA HE MPUTOACH IS HCIOJbL30BaHUA 6e3
HEKOTOPBIX JOIOJIHHUTEIbHBIX MPOUEAYp. DTO CBA3AHO C TEM, YTO B
HAJIWYMKM OOBIYHO HMMEETCS TONBKO KPHBas KaNWJUISPHOTO AaBICHHS,
COOTBETCTBYIOIIAasi HEU3BECTHOM (yXyALIEHHON) cMadynBaeMocCTH (puc. 1,
KpHBas 2), a KpuBas KallMUIIPHOTO JaBJICHUSA TIPH WAEaIbHOM cMaduBae-
MocTH (kpuBas /) HeusBecTHa. OTMBIBaHUE IOBEPXHOCTH MOP C MOMOIIHIO
Pa3iIUYHbIX PACTBOPUTENIEH M XMMUYECKHX PEarcHTOB HE TapaHTHPYET
JNOCTHXCHUS UIIE€ATBHON cMaunBaeMOCTH. OHUM U3 BO3MOXKHBIX ITyTel
peLICHUs 3TOM NPOOIEMBI ABIAETCS TEOPETHYSCKUIM pacueT KPUBOM Ka-
MWIIAPHOTO JAaBIeHUs NIPU UICATBHON CMaYrBa€MOCTH, OCHOBAHHEIN Ha
HCITOJIb30BAHHUH OINPEAEIECHHBIX MOAENIBHBIX MPECTABICHHM O MpoIecce
BBITCCHCHUS CMaYMBAIOIIEH XKHUIKOCTH H3 UCCIIEAYEMOH TOPUCTOM CPEMEIL.
PaccMoTpuM 5TOT MOgX0A K OIHCAHHIO IPOLIECCa APEHAXKA HKUIKOCTH H3
TOpHOM TOpoJE! Gosee moapobHoO.

BaxHbIM (hakTOpPOM, OTIPENENISIONINM MIPOIECC BEITECHEHHS KHIKOCTH
U3 IIOPUCTOM CPEJIbI, ABIAETCSA XapaKTep PaCHpeeIICHHS [IOP [T0 Pa3MEPAM.
Onnum n3 Haubonee 3QPEKTHBHBIX METOIOB HOIYYESHHS TAKOTO paclpe-
TeJieHus SBJIAETCSA METOJ ANEPHO-MarHUTHOTO pe3onanca [2, 10]. On
OCHOBaH Ha TOM, 4TO MeToA SIMP mo3BosseT onpenensaTs pacupeneacHue
00BEMOB Op II0 BpEMEHaM IorepedHoi 7, (Wi mpononsHoi 7)) penax-
Cally HAMAarHWYEHHOCTH KU IKOCTH, 3aIIOJHSIOMEH MOpsl. THIHYHEINA BUI
TaKoI0 pacHpeneseHus, moiny4eHnoro Mmerogom SIMP na o6pasue ropuoit
MOPOJIbI, HACBHIICHHONW BOIOW, NMpEACTaBieH Ha puc. 2, tae Ak, — Hous
o0uIeli MOPUCTOCTH k,;, COOTBETCTBYOLIAS BPEMEHHU PeNaKcanuu Ty;.

C npyroii CTOPOHBI, H3BECTHO, YTO BPEMS PEIAKCALIUH B KAXKI0H OTIeIIh-
HOM TIOp€ 3aBUCHT OT €€ pa3Mepa. [I03ToMy 4TOGHI ITONyYUTh U3 CIIEKTPA
SIMP pacnpenenenue nop 1o pasmMepam, He0OXOANMO 3HATh CBA3b MEXKIY
BpeMEHEM perlakcaluu U pasmepoM nop. B pabote [9] Obu10 mMokazano,
YTO JJIsl OTAEJIBHOU MOPHI CIIPABEIIMBO COOTHOIIEHUE

1 v
=—-—

p s
re v — 00beM IOPEL; s — IUIONAaJb IIOBEPXHOCTH MOPHI; P — MOBEPXHOC-
THas pelaKkCaliOHHAs aKTHBHOCTH, XapaKTEPHU3YIOIlas CIOCOOHOCTH
MOBEPXHOCTH TOPHI BHI3BIBATH PENAKCAI[MI0O MATHUTHBIX MOMEHTOB SI/IEP
Boztopoza. C MoMOIIBIO 3TOr0 COOTHOIICHHS PACIPEAEIEHUE TOPHCTOC-

TH II0 BPEMEHAM DeNaKkcallly, IPEJCTaBICHHOE Ha PUC. 2, MOXKET OBIThH
npeo6pa3oBaHO B pacIpeiesicHHE MOp 10 PasMepaM.

T (5)
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Puc. 2. PacnpegeneHue nopuctoctu B obpasie ropHou nopofbl no BpemeHam
nornepeyHon penakcauuun T,

B cBoro ouepens, 3HaT MogoOHOE paclpenciaeHue, N ONUCAHUAL
neTpoPU3NIECKUX CBOMCTB FOPHBIX MOPOJ MOXXHO BOCIIOIB30BaThCS
KaWUISIPHO-PEIIETOYHON MOJEIbI0, BO3MOKHOCTH HCIOIB30BaHUS KO-
TOopoil ommcansl B paborax [3—5]. Takas Mozelb NpeACTaBILCT cOOOH
HECKOJILKO Pa3HOMACHITAOHBIX TPEXMEPHBIX KyOMYEeCKHX PEIIETOK Ka-
nuLIApoB. KonnyecTBO penieToK OnpenessieTcss 0COOCHHOCTAMHI HMEI0-
LIETOCS PEANBHOTO PACIPEAeNICHHS ITOP 10 pazMepaM. UTo6kI yIpOCTUTE
[IOHMMAaHHeE TpeyIaraeMoil B HacToAIeH paboTe METOAUKH OIPEeIEeHUs
CMaYyHuBaeMOCTH, OTPAaHUYHM JajibHeHIIee paCCMOTPEHNE CIIy4aeM OJHO-
pEUIETOYHON MOZEIH.

Taxas MOZEIb IPEACTABILET COO0H TPEXMEPHYIO KyOHMYeCKY IO KallkI-
JIPHYIO penieTKy. B cBOIO ouepenpb TaKyro penieTKy MOKHO IPEICTaBUTh
COCTOAIIEH U3 OONBIIOTO YHCIIa OJWHAKOBBIX IO pa3Mepy KyOHdecKHX
sueek (puc. 3). IIpu sTOM CTpyKTypa mop BO BCEX sdeiikax Tarkxke OymeT
OJMHaKoBa (B BHE TPEX B3aUMHO [I€PECEKAIOITUXCS KAMIIIAPOB PaBHOTO
CEUEHHMA), a OTIMINE MEXAY siueKkaMu OyZeT 3aKII09aThCs JIMIIb B pas-
Mepe COOTBETCTBYIOIIMX MM KammniapoB. Pacmpenenenue ke pa3mepos
KaIllUUIAPOB I10 siYefKaM 3aaeTCsl B COOTBETCTBUH C MMEIOIIMMCA PaCIIpe-
IEJIEHUEM IT0p TI0 pa3dmepam [6, 7], KOTOpOe MOXKET OBITH MOIYUYEHO I
rccireayeMoil ropHoi mopoasl MmetogoM SAMP. JIns ynpoleHnus pacyeroB
CYUMTAETCs, YTO KamWULIPhl UMEIOT KBaapaTHOe cedeHue. Pasmep Bcex
sIYEEK, KOTOPBIM 0003HAYNM 4Yepe3 a, IPUHUMAETCs PaBHBIM MaKCHUMallb-
HOMY pasMmepy Iop. '
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a

Puc. 3. KanunnspHo-peliueToyHas mogerbs NOpuUcToii cpeabl

B pa6orte [4] 6buT0 MOKAa3aHO, YTO 715 HOLOOHON MOICIH B COOTBETC-
TBUU ¢ (HOPMyYNO#t (5) MOKHO CUHTATh, YTO

8i = 4pT2ia (6)

rae 7T5; — BpeMs IOIEPeYHOi peakcay HaMarHU4eHHOCTH >KHUAKOCTH
B siUEHKE ¢ pasMepoM KammwuipoB O;. C MOMOIIBIO 3TOTO COOTHOIICHHS
cuextp SIMP no T, momy4eHHBIH I HCCIeAyeMOi TTOPOIbI, MOTOOHBIH
NIPUBCICHHOMY Ha PHC. 2, MOXET OBITH IPeoOpa3oBaH B pacIpeeicHIe
HOPHCTOCTH IO pa3MepaM mop O, KOTOPOe M MCHONb3yeTCs I pacuera
Ha OCHOBE MOJEIH KOHKPETHBIX METPOYU3HICCKUX TaPAMETPOB MOPOIBL.

OzmHako Bce 3TO CIPaBEMIMBO, €CIM W3BECTHA BEJMYHHA PelaKca-
LMHOHHON aKTHMBHOCTHU IOBEPXHOCTH mop P. Ecnm e p He U3BecTHA, TO
ONpPEAETIUTh 3TY BCIUYMHY MOXKHO, U3MEPHUB NPOHUIIAEMOCTH HOPOIHL.
M35t 3TOrO0 MOXHO BOCIIOIB30BaTHCS MONYIEHHOM B paboTte [6] Ha 0CHOBE
KaIMJUIIPHO-PEIIETOYHOM MoJeu hOpMyYIIOii [T pacuera IPOHUIIAEMOCTH

oo 037ii( )AfAf,, %

ll]l

rmne
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AN
Afyjy=a’—=2, ®)
Vi(j)
THC Vi(j) =(3a—28i(j))8i2(j) — 00BeMBl KalWUIIPOB B i-¥ U j-U gueiikax
cootBeTcTBeHHO. [loacTaBiss (6) B (7), HaxXoauUM

2
n n 3 3 .
ey = L129°T3, X 3, (J;Z’T”Z e ©)
’ i=1j=1| Li + Ty 30y, =21y 3T, =215

Wsmepus k,, u onipenenus criextp SIMP ucciexyemoi mopozsl, U3 310~
rO ypaBHEHUS] MOXHO HAaWTH BEIMYMHY pelIaKCcaIlliOHHON aKTUBHOCTH .
ITocite aTOTO, UCITONB3YSI COOTHOIICHHE (6), MOXKHO IEPEBECTH BPEMEHA
penakcauyu B COOTBETCTBYIONINE UM pasMeps! Iop.

B pesynwrare sToro, 3Has pacmnpenesieHHe NOPUCTOCTH II0 pa3MepaM
IIOp, MOXHO C ITOMOIIBI0 MOIENIH IOCTPOUTH TEOPETHUECKYI0 KPHUBYIO
KaIIIIIPHOTO JABJICHUSI, COOTBETCTBYIOIIYIO UACaIbHON CMauBa€MOCTH.
BennunHy KanuiispHOTO AABJICHUS MPHU UI€aJbHON CMauuBaeMOCTH, TO
ecth korma cos 0, = 1, moxHO Haiith 1o ¢opmyne (1). A mis pacuera
ko3 dunHeHTa HACHIIEHHOCTH MOPOJABI CMayMBaIomell )KUAKOCTHIO B
pabote [10] OBLIO MOyYEHO BHIpa’KEHUE

r 1 s—lAk 6 n
Bszk_ ; ni+Fs ;Akni’ (10)

o \i=1 i=s
rae F, — BEpOSATHOCTh TOTO, YTO pa3Mep KalWUIApOB O; B CIy4aifHO BBI-
OpaHHOM sA4elike OyIeT yHOBIETBOPATH HepaBeHCTBY O; < §,. B ciyudae
ruapoGUIBHBIX TOPHBIX MOPOH Ky, MPEICTABIACT CO00H KOIPGUIIEHT
BOJIOHACKHINNICHHOCTH NPU JaBiIC€HUU BhITeCHeHUs P,. lns F, coracHo

[7], cipaBeyIMBO BBHIpa)KEHUE

F=3u, (1)
i=1

Bocnomns3oBaemuck popmynamu (1) u (10), MOXXHO IOCTPOUTE TEOpe-
THYECKYIO KPUBYIO KAIIMJUIIPHOTO JaBICHUS JJISI UI€aIbHO CMaduBaeMOU
MOBEePXHOCTH TOp (puc. 1, kpuBas ), a IpH HATUYNUU SKCIIEPUMEHTAIbHOMN
KpUBOH KalWJIIIPHOTO NaBiieHus (KpuBasl 2) IO ONHMCAHHOM BBINIE Me-
TOIHMKE MOXHO IOJIYIUTH paclpenesieHHe CMauylBacMOCTH IO pasMepaM
IOp AJIsI UCCIENyEeMOM TOPHOU MOPOMBL.
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[ns mpoepku paboTOCTIOCOOHOCTH MpeTaraeMoil METOOUKN OBLIH
BBIOpaHBI J[Ba JIECATKAa 00pa3IOB TOPHBIX MOPOI, OTOOPAHHBIX ¢ PA3HBIX
IIyOuH NpHu OypeHUH CKBa)KHH Ha YETHIPEX HE(PTEra30BBIX MECTOPOXKIE-
Husix 3ananHod Cubupu. Benuduny npoHHIaeMOCTH ky, Wis ompexene-
HUs PENaKCAllMOHHON aKTUBHOCTH P M3MEpsUTH MO (GHIBTPAlU a30Ta.
Cuexrtpel SIMP BogoHACHIIEHHBIX 06Pa310B MOIYyYaH HA PETAKCOMETPE
CoreSpec-1000. KanumisipumeTpuro mpoBoguu 10 12 amm.

TunuuHEI IpIMEP KPUBBIX KAMMIUIAPHOTO NABICHUS, IOJYyYEHHEIX HA
uccirenyeMelx obpasuax, mpuseneH Ha puc. 4. Kpusas / mpencrasnser
co060¥ pe3ynbTar ee pacuyeTa Ha OCHOBE KallH/UIIPHO-PENIETOYHON MOIEIH
o ¢opmynam (1) u (10) u COOTBETCTBYET UAEANLHON CMAaYMBAEMOCTH
MIOBEPXHOCTH IIOP, @ KpUBas 2 — Pe3ylIbTaT €€ U3MEPEHHUS MPU peaTbHOM
CMaYUBa€MOCTH. 3a HCKIIOYEHHEM ABYX TOYEK B 00IacTH HU3KHX ki,
KpuBas /, Kak U CIEI0BAJIO OXKHUAATh, JCKUT UyTh BHIIIE KPUBOH 2.

Py, atm

0 0,2 04 0,6 08 1,0

Puc. 4. Kpuble kanunnspHoro aaeneHns ans o6pasiua ropHon nopoab:

1- TeopeTnyeckasi 3aBUCMMOCTb, COOTBETCTBYIOLLASA naearnbHON CMa4YMBaeMocTH; 2 — 3KC-
nepuMeHTarnbHas 3aBUCUMOCTb, COOTBETCTBYIOLLAS pearnbHON CMaqYuBaeMoCTH

Bocmone30BaBmKCh 3TUMU KPUBEIMY, MOXHO ¢ TOMOIIBIO hopmyi (3)
u (4) paccuuTaTh pacupeneieHre KOCHHYCa KPaeBoro yIjia CMauuBAEMOCTH
0 pasmepam Iop. Pe3ynsraTsl Takoro pacueTa IpeACTaBIeHBI HAa PHUC. 5.
CornacHo npeacTaBIeHHBIM JaHHBIM, CMauHBaeMOCTh IOBEPXHOCTH IIOP
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yIIy4lIaeTcs 1o Mepe YMEHBIIEHUS UX pa3sMepa. Hauxynmiei cMaunBae-
MOCTH, HabII01aeMoH B KPYIHBIX MOpaxX, COOTBETCTBYET cos O = 0,5, 9To
OTBEYaeT KpacBOMY yIily cMaduBaHusa 60°.

204 C0SO

051 T—

8, MKM

Puc. 5. PacnpepeneHue KocuHyca KpaeBoro yrria cMadvMBaHus no pasmMepam rnop

JBa 3HaveHuns cos O B 061aCTH MUHUMAJIBHBIX Pa3MEPOB IIOP IIPEBLI-
marT 1, 9T0 SABIIAETCS HEKOPPEKTHBIM PE3YJIBTaTOM, MOCKOIBKY IOIyC-
TUMBIMHU A1 GYHKIHU KOCHHYCA SBISIOTCS 3HadeHus cos O < 1. Takoe
aHOMAaJbHOE MOBEICHNUE HANHIEHHOTO pacIlpeleieHus B 00JaCTH MalIbIX
IIOp UMeEeT cleAymomlee 0ObsICHEHHE.

YacTe MEIKHX IOp B TOPHOH IOPOZe BCErna KOHTAKTUPYET ¢ Goiee
KpYIHBIMH IOpaMu. B pe3ynsraTe Mexay HUMH MOCTOSHHO HPOHUCXOIUT
IuGPy3rOHHBIH OOMEH MOJEKYJIaMH, COACPKAIMMH PEIaKCHPYIOLIUE
agpa Bogopoza. [TockonbKy B KpyIIHBIX IOpax MPOLECC PelaKcallii HAET
MEIJIEHHEE, TO TakoH nud(dy3noHHBIH 0OMEH MPUBOAMT K 3aMEIJIEHHIO
penakcanuy B MEIKUX nopax. M3-3a storo curxan AIMP ot takux mop
cMmemaerca B 061acTk Oolee NIMHHBIX BpeMeH penakcanuu. [ostomy
crnexrp SIMP naet 3aHMXEHHBIE 3HAYEHHS TOPUCTOCTH B JUAMIA30HE MEJI-
KHX TIOp, YTO, B CBOIO OY€PE/h, IPUBOJUT K 3aHMKCHUIO TEOPETHUECKUX
3Ha4eHuH k, (puc. 4, kpuBas /) IO CPAaBHEHHIO C DKCIEPUMEHTAILHEIMH
(xpuBas 2) B aToM nuanaszone. CIeCcTBHEM 3TOTO U ABJIAETCA 3aBBIIICHHE
PACCYUTAHHBIX 3Ha4YeHUU cOos O 11 Hambolee MENKUX TI0P.
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B 3akmroueHne MOXKHO CIENATh CICAYIOLINE BBIBOIBL.

PaccMoTpeHHas MeToaMKa IIO3BOJISIET IPOBOIUTE OIEHKY CMaunBa-
€MOCTH IOBEPXHOCTH IIOP B TOPHBEIX Iopojax. JUIs peanusaiuu 3Toi
METOOHMKH, HapsAAy CO CTaHAapPTHBIMHM AAHHBIMHU HNETPO(PHU3UUECKUX
HCCIEN0BAaHUM, TAKUMH KaK IPOHHUIIAEMOCTh M KPHBBIC KallUJUISIPHOTO
JaBJIeHHs, He0OXOIMMO elle pacroiarars ciekrpamu SIMP, oy yeHHsIMu
Ha BOJOHACHIIIEHHBIX 00pasnax Mmoposl.

OCHOBOI PacCMOTPEHHOM METOIMKH SBISIETCS KalHJUIIPHO-pelIe-
TOYHAst MOJENb, IO3BOJAIONIAsA IPOBOAUTE pacueT MeTpoHU3UIECKHX
XapaKTEPUCTUK TOPHBIX IOPOJ, UCHOb3ys cuekTpsl SIMP.
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