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MOJEJN TOBEPXHOCTH '

_ B. C. [IPO3JY .
. B ‘ : (Mocned)

Paccma'rplmae'rcn III/IpaMI/IlIaJILHaH MOfeIb MHKpOHePOBHOCTe}I moBepxHocTH. ['eo-
MeTpHs NOBEPXHOCTE CUHTAETCH HBBOCTHON, ecld 3aJaHa IIOTHOCTh (yHRImME _pacipe-.
JeNeHUs -MAKPOHEPOBHOCTell 1O BHICOTAM H yINaM MeMAY pebpaMm ¥ BEICOTOM ' mHpa-
Mmupsl. [l sajamEOf ' TeoMeTpPHH IIePOXOBATON IOBEPXHOCTH ¥ CBOMCTB CMAaBKI IIPO-
H3BOJUTCS ‘PacderT HOMMHAJIHLHOLO MABICHHA, KAacaTelAbHOIr0 HAIDMKEHHA ¥ Kod(pgumu-
eHTA TPEHHA MEMIY JKECTKOH IIepoXoBATOH M TVIANKOH WIEATHHO KeCTKOIIACTHIECKON
HOBEPXHOCTAMM B 3aBHCHMOCTH OT COMIDKeHHs. JaHEI ONGHKH YKasaHHEIX BeJHINH.ODPH
npegensEoM cOimxerny. TIpoMesKyTOUHble 3HAYCHHA IIOIYYEHH IIHTepHOJII/IPOBaHIIeM mo
1139aJbHOMY . YIACTKY H ApeflellbHBIM TOYKAM.

PeasnHble, BOMUEAIGHO DOBHbIG NOBEPXHOCTH M3-33 HAIHYMA IIepOX0BaTOCTeiH, oﬁpa—
3YIOIIHX Mmcpope.nbe(i) KOHTAKTHPYIOT MeKIY -c000H B pucKpeTHRIx ofmactax [! 2],
Heolxopmmo 3HATH reoMeTpHYECKHe XaPAKTEPHCTHKHM MHKpopeibeda mi. pacyera - you-
aui, QarTHIeCKUX mIomafell KOHTAKTR, ko3P PUIMenTa TPEHIA W APYTAX xapamepnc'rm{.

B paHHO#t paboTe paccMaTpHBAeTCH NHDAMHNAILHAR MOMENb HEPOBHOCTEH IOBEPX-
HOCTH H IPOBOXWTCH pacyer (PPUKMMOHHBIX XapaKTePHCTHR KOHTAKTA KECTKOR _mIepoXo-
BATOH M INIAfKOH HIACTHYECKOH nonepxnocTeu .

1L PaCCMOTp]Z[M reoMeTpHYECKIe XapaKTepPHCTHKA lIOBerHOGTH Heoﬁxop;n—
MEie Ui pacdeTa YKasaHHEIX BeImduH. Beemem CIELYIOIYIO CHCTeMY 1{oop1m-
mar (¢ur. 1). OCL Z HAUPAaBUM IEPHEHIUKYJIAPHO HOMEHHAIBLHO POBHOM -ImO-
BePXHOCTH IIEPOXOBATOIO Tela, 0Ch ¥ OPHEHTHDPYeM B HAIPABICHHH CKOJLHKC-
H¥S, 0Ch Y KOMOJIHAET ‘6a3I/ICHyIO TPOMKY BEKTOPOB 0 MpaBoil cucreMmst. Béswan

®ur. 1 - . dur. 2 .

OI0CKOCTE, ]IapaJIJIeJIBHaH IIOCKOCTH :cOy, am6o neJIHKOM ‘JIEKUT B MaTe-
pHaje MOLYIPOCTPAHCTER, 160 B CBOEM CEUeHHH ¢ IIePOXOBATHIM - HOJYLIPO-
‘CTPAHCTBOM MMEeT DAA AUCKPETHBIX 3aMKHYTHIX oOnacreif. Ilpm srom” mare-
puai, OTCeKAEMBI OT IOy IPOCTPAHCTBA ILIOCKOCTDIO, ‘Gyzer - 00pa3oBHIBATE .
BBICTYIBI, a HYCTOTH IOJ ILIOCKOCTHIO — BOAIHHBEL Pacnonomnm KOOpJMHAT-
HyI0 mIocKocTh 20y Tak, 94706 06beM BIamuE ObLI paBeH 00beMy BHICTYHOB,
PEKCHPYSA TeM CaMBIM CHCTEMY KOOPAWHAT OTHOCHTENBHO HOXYIPOCTPAHCTBA.
" . Muoroumcienssle uccIeNOBaAHAL MOKA3GIBAIOT, 9TO HEPOBHOCTH IPH KOH-
TaKqupOBaHnﬂ ‘IIOBEPXHOCTEH B3AUMOJEHCTBYIOT cBomMM BepmmEamm [ *].
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Ecim camrars, 910 TEOMETPHA BHCTYHOB ¥ BIAAWH He PasiHIaeTcst HPHHIN-
omanbHEo, TO Parrmyeckas miromanb cedeEms rOy OGymer cOCTABIATH OKOIO
mostoBuAEl HoMEmHEANbHOA, Tar Kak axrTHIecKas MIOMANh B 3aJadaX TPeHHS
¥ PYTHX 3a7]a9aX O KOHTAKTEPOBAHUM IIOBEPXHOCTEHl MHOTO MEHbINE IOJIOBH-
HBI, MO}{HO PacCMaTPWBATh TONBKO BHCTYIH. B GonbmuHECTBE 3a7aY HeT HE06-
XOJEMOCTH PACCMATPABATH EOMETPAIECKAE XaPAKTEPHCTUKYE DOBEPXHOCTHE IpHI
z<<0.. .. , : o .

BymeMm MojeampoBaTh MAKDPOHEPOBHOCTH IOBEPXHOCTE NIHWPaMHTAMH, pac-
HONOMEHAHMA HA TMATKOM OCHOBAHHM. 1I10CKOIbKY HEPOBHOCTH, KAK MOKABHI-
BAIOT DKCHEPHMEHTH, MMEIOT BEITAHYTYIO B HAPABIEHUN CKOIbKEHHS (opmy
[2], 6ynmem cumraTs pomMO OCHOBaHHEM KayKIOM OWPaMUBL; YIIB: pebep ¢ BBI-
coroit mmpaMunasl b o6osHawUM Y, ¥ Y. (¢ur. 2). IlupamunanbEas MOTEIs MIK-
POHEPOBHOCTe} OBBONACT YIECTh BHTAHYTOCTh MEKPOHEPOBHOCTEH, Habmoae-

'MyI0 IpH CROJbKEHHW, W B, TO jKe BPEMJ He IPUBOJHUT, IPH OIPeJeJIeHHEIX
OpedmoNoReBNAX, K 0C000MY YCIOKHEHHIO DPeIIeHHsS IPH PacCMOTPEHHH
IIaCTAIecKoro AeopMAPOBAHUA MaTepraia. : : ) '

CoBorymHOCTh B3 N ImpaMup, PacmoloKeHHHX Ha mmomamu A.,. Gymer
XapaKTepuaoBaThCs QyHKIEeH pacIpeselleHus HePOBHOCTeH II0 BhICOTaM A K
YIIAM Yy, Yo € WIOTHOCTHIO [ (h, Y1, Y2).. YM0OHO paccmarpmBath GespasMepHBIe
BEeJUYMHE], BBOJA HX CIe[ylomMAM 00pasoM: po"=pa/ Ts, Ta =T/ Ts, B'=
=h/ Bmax, A=A/ hinax, THE Ts — mpefes TeKYIeCTH ILIACTHYECKOr0 Mare-
pHana, Ama — MAKCEMAIbHAA BHCOTA MUKPOHEDOBHOCTH U3 PacCMaTpUBaeMOR
COBOKYIHOCTH. B pambHeimem ralogxy 6ymeM ooycKarh, IIOXpasyMeBas Besje
GespasMepHBIe BeJIMIMHBL . . ' '

OmpepesM 1wIoIfafb, 06pasyoOUIy0Cs OPH CeYeHHH MOJENbHOH HupaMm-
JaIBHOH IOBEPXHOCTH ILIOCKOCTBIO ‘z=const. Iliomanp cedeHMs OJ[HOTO BBI-

. cTyHa ompefelgerca Tak: - \ ‘ 1
P , . . _A0=2(h__z)2tg ,\{1 tg A{Z - (1-1)

Cymmapras IIomajs cedenus Bcex N mepopEOcTeit Ax(z) Gymer pasma

-

. . .
4:@=([[ 20— tevitgrs Nk, 1, 12) ddydys (1.2)
. . Zyvy . ) . .
Hpm z=0 Besmuuna Ay (z) paer mWIomagh oCHOBaHHH BeeX [V MUKDOHEDOB- -
HOCTeH; pacIoIoKeHHbX Ha muomanu A,. [lasa Brifpanmoil Mofenn HOBEPXHO-
CTH ¢ Y9ETOM TOTO, 9T0 00'beM BIA[UH paBeH 00beMy BBICTYIOB, A,=2A43(0).
PaceMOTpeHHbIe BeTMINHEL 6y/IyT UCHOIB30BAHEI JIIA OIPe/ielleHUs YN,

' JeficTBYOIUX HA eUHIIHYI0 MHKPOHEPOBHOCTH HPH pacderé Kosduumenra
TpeHHA. YUWTHIBAH, UTO TPW- HeGOIBIIMX CONMKOHUAX BIAUMHBIM BIHSHEEM
MOJKHO HpeHeGpedh, OlpefieliM yCUIne, AeAcTByIoIee Ha e MHITHEIA IBIKY-
IUiics MHPAMUAIbHEL BEICTYH. MaTepual MOIympoCTpPAHCTBA Ipe[monara-
eTCA MAealbHO KECTKOIIACTHYECKUM ¢ 6e3pasMepHBIM MHpe[elloM TeKydJecTH,
paBHHIM efjEHALE. JlIacTHdecKoe IMOXYIPOCTPAHCTBO MPEJINONATALTCS TIALKAM.

[lpu BHexpeRAN Ha TAyOEEY h, U ABwKeEWE B HanpasieHus Or MaTepuat
THIACTHYECKOTO MOIYIPOCTPAHCTEA BEITECHIETCA B CTOPOHEI, 06pasys BO3BHIIIe-
Hust Boaue rpamei (mr. 3). ByneM camrarh, 9TO TEIeHUE Marepuaja IPH Ta-
KOM TBUKGHAN DUPAMANEI IIPOMCXOMUT 110 HpHHATOH B [°] cxeme, T. e. TeueHue
IPEe/IoNaraeTeA KBA3HINIOCKAM ¥ IPOMCXONAMHAM B INIOCKOCTH PEL. B upe-
neTsHOM ciydae Y,—-90° aTa cxeMa IPHBOJUT K 337iaUe O BHOJPEHUK 6901{01‘1@1—
Horo B HampasleEm: Oz KimpEa (K 3ajage ILIOCKOTO HRe(OPMEPOBAHHOTO €O-
crosams). 1lo MpUEATOH CxeMe OIPOJENHM BePTHKAIBHYI0 KOMIOHEHTY CHIbL,
HeiicTBYOIMeH Ha eUHNYHYI0 ODEPaMALy, 0003HAIUB ee 0.°. ‘

Pemas mIOCKyI0 3aady O BHEJDEHMW KIMHA B MOJYIPOCTPAHCTBO 4] pus
CIIOSA , TOAIMUHELL d, PACIONOKEHHOT0 HAPAJIeNbHO IIOCKOCTH PEL, moxyaum

.
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DelIeHne, KOTOPOe [ JalbHeHIINX BRIKAaZOK yIOOHO HPENCTABATH B BHUie
' - dQ.°dx=2L(Y, T)hdx o (13)

rae dQ,° — cuna, feficTBYOMas Ha eNWHNLY TOJNIWHEL HIEMEHTA, hy — DryOm-
Ha BHEJIDEHUS DI6MEHTA, T — KacaTelbHOe Hampamenue Ha rpanu AEL, opmen- -
THPOBAHHOE IapAJLIeNbHo jrmauu £L, K , ' '
Tar xar xampgyw rpams mupamupsl APE uw ALE wmomHO paccMaTpuBaTh
HesaBHCHMO, T0 B BEIpa;reHme (1.3) BBemem Mmomumreas 2. B saBmemMocTm oT

3

'

f

SHAYEHUA BONMIMHBI T U YIila Yy MEOMKUTENb L(Y,, T) HMeer pasnmambiit QyHK-
umoHanbEH BUR [“]. B mamsoM ciyuae mmeer smagenume JInHeHHAS 3aBHCH-
MOCTh CHJEL 0T IiyOuHbl BHenpenusd. He xomrpermsmpys ¢ymummo L(y,, 1),
paccMoTpEM 3ajady B 06mem Brpe. HerpymHo BEEeTH, UTO

h=(hitg1—a) /tgy. (1.4)
Ucnonssys (1.4), maimem aus moxsod cuast Q,° BEIpaKeHnme
‘ hytg vz - . . .
0:°=2 | L(y,0) hudz=L(y,7)tg y2hs* (1.5)

0

Taxum obpasom, ycmwnwe, meficTByiomee Ha NEPaMHAY CO CTOPOHBI JBYX
rpaHei, IPONOPUUOHAIBHO KBaApaTy riyOoummsr Bmempesus. Ilo mByM apyrmm
TPAHAM B CIITYy HeOOpaTHMOCTH IIACTHIECKUX JeopManuil MaTepraira KOHTAKT
OTCYTCTBYeT. - : o S )

TopmsorTameroe yeummme Q.° Hajiiem us Gamamca paGoTHi, BaTPauHBAEMO
Ha IepeMelleHNe mupamujisl B Hampasiermu Oz. Taxum obpasom ompepermm
COCTABIAIINYI0 TOPH30HTAIBHOTO YCHINA, CBABAHHYI HEIOCDECTBEHHO ¢ pa-
Goroit mo pmeopMmpoBaHMI0 MaTepWala. YUHTHIBAL HTO, B fanbHeimeM e
dopmanmonnyo wacts yemmmsa Q.° OymeM ofosHaZarb depes Quy -

IIpn uepememenny mupamMeEAsl Boxs oc (0r Ha Beamumpy dz coBepmiaer-
ca pabora dW=Qudz. C apyroii cTOPOHEI, e(MHCTBEHHLIM DPE3YIbTATOM HTOR
paborsr ABngercs neopMupoBaHme MarepHala obwemoMm dV=h?tg y,dz.

Har ciexyer ws pemieHms INIOCKOH 3aj{a9W 0 BHEIDEHWHM KIHA [°]:

AW=[L(y,,x)/tgy1dV -~ . (1.6)
[MpupasEnBag BEIpasKeHMsI [t pabot, Haligem . 3 ’
o Qu®/ (R tg ) =LYy, v) /tg Y. A ()

Orcroma’ morydaeM 3aBHCHMOCTD MEXTY Ne(OpPMAIIHOHHOH COCTABIAIOMEH

. . : i ! o . ‘ . .
FOPU30HTAILHON CHIBI I Try6muoi BHeApeHUT Q=L (Y, T)h.’. Ecim ma rpa-
HAX NUPaMUjibl OPECYTCTBYIOT KacaTeIbHble HANDS/KEHHS, MMEIOIHe IPOeK-

5 MexaHEKa TBepHoro reja, Ne 6
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.m0 HA HampasieHHe JBYKeHUA, TO PaboTa coBepmiaeTci M B o0paTHOM Ha-
IpaBIeHUE TOe. B COOTBETCTEMU C LPUHATON repmummonorueir [*°] cocras-
amomyo yemtus Q.°, CBASAHHYI0 ¢ 9TUMH KACATeNLHBIMU YCHIAAME, IeJIe-

o

coo6pasEo HasBaTh A[Te3HOHHOL. COCTABIAIOMIEH I o6ozraunTh Qxs. Taxr xe-
rak u B [°], Oynmem cumrarh, gto Ha Tpanm AEL feificTBYeT HAOpAKeHHe Ty,
napamiensroe JwEnn AB (¢ur. 3). Ero mpoexius Ha HaUpaBIeHUE ABHIKE-
HES GY/eT T COS (¢, T7ie YIOI ¢ OTPeeNsIeTCs us clIeAyIoIneil TeoMeTPHIeCKOR
3aBmecEMOCTH: tg =tg Y./ tg Ya. '

AfresmoEHAS COCTABIAIONIAA PAaBHA

Qu’=T2c0s @ 4;° - (1.8)

rie A,° — axTmdeckas MIOMAL KOHTAKTA MemAy DEpaMUKON ¥ HOJYIPO-
CTDAHCTBOM, paBHAs YABOGHHOW ILIONIA/MA TPEYTONbHUKA AEL (pur. 3).

“Hyers OE=h,, Torfa u3 pacCMOTPEHUA TpeyronpHuka ABE HeTpyQHO Hal-
i, aro AK (AK_L BE) pasHO ' -

h Vtg* v, +tg? . ’
o t £
AK — 1 V187 Y1 T8 Ve coS i, tg 'Y:_:_g_“{i—_gL__Z—: (19)
coS-y ' Vtg® yottg ya .

Kax caefyer m3 pemremus ILIOCKoi samaum [*], nimna orpeska EL cBssana
¢ TiyGmHON BHE[[PEHHA COOTHOMEHWEeM EL=B(y, t)h,. Torma monyamm cie-
[yloIjee BEIpaMKeHHe [JIA YABOGHHON IIOMAAX TPeyTONbHAKA AEL:

tg® Y1 12" Y2

A 5=B (Vi v |1+ cos et (140)

R g Y T gt e
Hoperasisna sepamenue (1.10) 3 (1.8), HalleM s Q;/z 3aBHCHMOCTE
‘ | gt o
Qx°="7B (1, 1) tg Y2 €0S Y4 1/1—1— -Tg-'h——g——z'h— h (1.11)
- ' tg* Y T g7 e

HonyquHaa» aATre3uoHHaA COCTaBJIHIODIa}I He ABJIAETCA YUCTO aI{I‘e.BHOHHOI'i’I,

TOCKOJBKY 3aBHCHT OT T'eOMETpPUE IHPaAMUIbL K rry6unsr ee BHenpenma. GyM-
MapHas cuiaa Q. Oymer paBHA cyMMe Q:°+0Q.°. s epuEATHOTO BEICTYNA
ornomenre Q.°/Q,° MOMHO YCIOBHO Ha3BaTh roapumeHTOM TPEHUS 'eu-
HEYHOr BRICTYHA K° , S

k°=Q;°/Oz°=Q=1°/Qz°+0az°/oz° ‘ (1.12)

"TlepBoe caraeMoe B TOM BHIPay{eHNN MPUHATO HasHBATh neopManAoH-
HoM cocrapimiomedt Koaddummenta Tpemma k. Hax® Jerko BHIeTS, kL=
=1/tg .. Taxum 06pasoM, IPE CTPEMIEHHE yria T, K 90° xoaddpunment k,°
CTPeMETCS K Hydo. JTO CBA3AHO € TEM, ITO CHIA Q x1 C U3MEHEHHeM YTIa Yz
He MeHseTcs,; a cuia Q.° HeOTPaEMIeHHO BO3PACTACT. - .

" lnsa afgresmoEHOM COCTABIAIOEH MONyIUM

— B(“{i, ’II) "V tgz Y‘ tgz Yz PN . N ‘
k=7 cos {+— 1.13
*L(y,7) T tg® v+ tg" 12 (413)

BaMeTnM, 9T0 KOd(PEOUIUEHT TPEHUS eUHMYIHOTO BBHICTYHA He 3aBACAT OT
rIyOmEBl BHELPeHHs, a OIpefeNaercs TeOMeTpHeH BHICTYIA M OTHOIIEHWEeM
HAIPAKEHNA T, K IPeJlelly TeKyIecTH T, MaTePHala HOIyIpocTPAHCTEa.

2. OunpepeanM Kod(QQEIEEHT TPEHHS MY FHECTKHM IIePOXOBATLIM "
TIAJRAM TIACTHIeCKAMA HOIYIPOCTPAECTBAMH. KonararT MesmIy HOBEPXHOCTA-
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Mu Gyper, ecim 3<<1, rje z=const — ypaBHeHHe IIOBEPXHOCTH ILIACTHIECKOTO
TOYIPOCTPAHCTBA B CHCTeMe KOOPIMHAT, CBASAHHOM .¢ secTREM TenoM. Torma
rryOWHA BHEIDEHHS eUENTHOTO BEHICTYNA PaBHA hy=Ff—z. L '

" VauTHBaA BEIpAMKEHUA JIA CHI, AeHCTBYOIUX Ha eNMHNYHBLL BHCTYH,
B cxydae N BBICTYIIOB HMeeM )

0=N[[[ Lt n ey i by ydhdpdy,  (21)

Z Y2

rge (. — BePTHKAIbHOE YCWIWe, BOCHDHHEMAEMOE BCEMH BBICTYIAMH, yda-
CTBYIOIUMH B KOHTaKIE, - : ’

Hasa pedopmanmonroit cocraBusiomeit Q. TOPE30HTATHHOLO yemnus Q. mo-
ayqom . P

Q=N [[[L() =0)f (v v dhav dy, + (22)
. 29Tz . i .

A,[II‘GSHOHH&}I COCTaBJAAIOIIAaA paBHA .

1 . tgz th .
Qut [f [uBCrtgrocos |1+ L LI o yeriy vy anaya,

tg® Yatg® v,

‘2T Te
(2.3)

Homunanbroe faBmenue p, M HOMEEaIbHOE KACATENbHOe HALNDSIKEHTE To
OIPeNeNAIOTCA Kak Pa=Q,/ A., Te=Q./ 4.. 3aMeTuM, TTO B paccMATPEBAEMOM
. CIyvae HOMHHANBHOE JaBIeHWe W KacaTelbHOe HALPSMKEHHEe DABHBI COOTBET-

CTBEHHO KOHTYPHOMY NaBIEHWIO H KOHTYDHOMY KaCaTelIbHOMY HAIpAIKEHHIO.
Ilpx safammm reoMeTPHIECKAX XaPAaKTEPHCTHK [IOBEDXHOCTH I CBONCTE CMA3KH,
OnpefieNAI0INUX HAUPAMEHNE Ty, To=7Ts(2), pa=p.(z). IlosTOMy KacaremxbmOE
HaUpA/KReHWe MOMHO PacCMaTPHBATh KaK (DYHKOUIO HOMUHAILHOTO ‘TABIEHMIA:
Te="Ta(pa). EclIE Her Koppenamunm Me;XIy YIIOBHIM I /BHICOTHBIM pacmpeqene-
HIAMH, 10, KaX BunHo m3 (2.1) — (2.3), saBmcnMocTs MemIY T, M p, MHHEHHAS.
Ilpn srom xosmmument mpomopnmoRaIbEOCTH % GyXeT BABHCETH OT YIIOBOTO
pacuperelenns W KaCATEIbHOI0 HANDSKEHHA Ty, HO HE 0T PACHpPeIeNeHNHs IO - -
BricoTaM. B obmem ciryuae nospdunment TpeEms Momer GHITH HpeICTABIEH
B Bufie k=k,tka, tme k;=Qx/Q., ks=Qx/Q.— cooTBETCTBEHHO axresmOHHAsT
7 eOPMaNMOHHAS COCTABIAIOMIHE., o o T .

3. Ilpusefiernble BHIITe COOTHOIIGHMA ~GyAyT CHpABEMIMBEL LPH MAJHIX
CONIKEHAAX, KOTIa OTCYICIBYeT B3aWMHOe BIWAHWE HEPOBHOCTE. Corzacuo
[°], BsaumEOe BIEAEMe HaTmHaeT craskiBaThe Opw 5<<0.34. Pemenne zamaan
C y4eTOM B3aHMOJEHCTBHA HPECTaBIACT BHAUMTENbHSIE TPyHHOCTH. IloaTomMy
TIpom3BeaeM OIEeHKY HOMEHAIHHOTO KAaCaTeNhHOIO HANDAMEHHS UPH Ipelellh-
HOM HOMHHAIBHOM JaBieEm#. B aToM ciywae BsamMHOe BIHSHHEe MUKDOBHICTY- -
OB OPUBOJAT K BOSHMKHOBOHHIO IIACTHYECKOr0 TEUEHHS B OGNACTH MaTe-
pmaja, pasMephl KOTOPOH COM3MEPHMEI ¢ HOMIHANBHOH INIOMANBI0 KOHTAKTA
IIEPOXOBATOTO Texda. [IA clydas KOHTAKTA OTPAENISHHOTO Tejia C IOLYIpPO-
. CTPAHCTBOM IIpeflelIbHOe JaBIeHUE po=(2+m). . '

Marepuan momympocrpaECTBa, BEITECHSEMBLE BEICTYIAME, He MOIHOCTEHIO
-BAIONHAT BIAJUHE, U daKTATeCKad ILIOMAb KOHTAKTA GymeT MeHbIIe (PaKTH-
9eCKOil IJIOMa[¥ IIOBEPXHOCTH MIEPOXOBATOTO Tela. 3a C4er JTOT0 IeHCTBH-
TelIbHbIe HAUPAKEHUS Gn>>P,, & IPENeIbHOEe COCTOSHNE HACTYIHT IpH 2=2°>>0.
OpEaxo, Kak HOKAshIBAeT aHANM3 DPe3YAbTaToB [°], 2°/ hmax~0.04; mosrTomy
OIeHOYHO mpuMmeM z°~(, - ' ‘

CansaEme mTacTHIecKUX oGracTell OTHENHEBIX MEKDOBEICTYIOB HPHBOSAT K
BRHIDABHUBAHUI HODMAILHEIX HAUPAKEHHUH 0, HA MOBEPXHOCTH KOHTAKTA. B 0T-

j

1 5*
\
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JUYme OT HEHACHIIEHHOIO KOHTAKTA IPeAIoNaraercs, dro AedopMammoHHAL
COCTABIAIOMIAA IPeHEOPEIRUMO Mala 110 CPABHEHMIO ¢ aJre38MOHHOH COCTABIAI-
meit Kodd@uIueHTa TPEHAS 3a CI6T OOTEKAHUA BBHICTYIOB IIACTHIECKAM Ma-
repmanom. Torja BepTHKATbHOE yomiIue, feficTByioliee Ha eUHUTIHYI0 MUKPO-

. HEPOBHOCTH
Q=R tg Y tg YePe -, @Y

TopusoHTANBHOE yCHIHNe, leficTByIoIlee Ha MIKDPOHEPOBHOCTH, OLMpPe/eLaes-
¢ BHIPAsKEHUEM , '

T2 B H:t'gz Y1 tg® Y2 . ’ ) .l
o’ =4 —1 V1 2 B T pr : 9).
.Qz  Oa g1 tg® v T tg® Y (3.2)

CyMMOpoBaHEE 0 BCeM MHKDOHEPOBHOCTAM Jaer

N

- i . . Y N 1
T o tg? vy, tg?
Qu—t oz e [ [[rtg 721/1 +T§Y_Y%£{-, F (R 12) dh Ay, Ay, (3.3)
n : 1 2z o .

09473

~ Torga HOMHHAJIbHOE KACATENbHOE HANPAMKEHHe BBIPA;KAETCA  COOTHOIIE-
HEEM -, ‘

. . : . E
1:2 ' 1 ‘l/ tga Yi tgz ,\{2
C o gg=—dpa, J=— ht 1+ —=""2"" f(h,i, dh dv. d
K On P ()] jj‘j‘ g YZ tgz 'Yi + tgz. Y2 f( ’Yi ﬂ{Z) ,Yi/ ‘YZ
' : 07y¥2 . . . /

(3;4)

. a . : . , _ -
()] = ijhz tg v, tg 'Yzf(h, Y1y ‘Yz) dh d'\{i d'Yz ' | ]

S07(T2 .

- TaxuM 06pasoM, [l MOCTPOGHUS KPUBEIX p,=pa(2) 7 T.=Ta(z) mMeerCH
'HAUaJbHHIA yIACTOK, pPAaCCYMTHIBAEMBIH 0. OpMyTaMm (2.4) — (2.3) upm
0.34<z<<1, u mpefelsEble TOYKA, ONEHUBAEMEIE -IIPH. HOMOIIA COOTHONIIEHAH
mas p. 1 T, upn z=0. Tlocrpoerue PyHENEE B HeJOCTAOMUX 00IACTAX MOMKET
.6BITH LIPOBEJCHO MATEPIOIAPOBAHAEM N0 HAYAJNBHOMY Y9ACTKY M M3BECTHBIM

"HpeNelbHBIM TOIKAM.
!
- B xawecrBe IpuMepa..CHeIaH 'pacteT HOMHHAJBHOTO NARIEHHA pg W KacaTeJbEOIO;
HAUDAMOHMA To AIA MIéPOXOBATOH I[OBEPXHOCTH CO CJEyIOmIeH $ysrOMe. - ITOTHOCT]
B pacIpefeleHus: . -

08 )
e ; , (o, Y1, 2) = f1 () (11 —85°) 8 (Y2—87°),
/[ o ‘ . 4h npa  h<05

// A )".{4(14») mpr 0.5<hs<{

.
Pa

/

d i 04 - roe 8§(z) — meapTa-QyHEKIAA. -
3111 PesyapTaTE pacdyeTa BeIWIHH Do U Tz B 3aBH-
/! : cuMocTd OT cOmmKernms mo gopmyram (2.1)—(2.3)
7 mpefcTaBieHH Ha (mr. 4 CINIOMIHBIMA JIMHAAMA. -
. Toukx A, B COOTBETCTBYIOT IPEREILHLIM 3HATEHH-
/ aM. IIyEKTHPHEIMA JMHHAMA OTMEYCHHl YIACTKE
uATepIoimpoBaEna. Hpmsag I COOTBETCTBYeT HO-
AR MAUHAJILHOMY JABIEHUIO P, BiHAHAE CMa3KH Ha Be-
_ [  JIHYEAY BATPSIREEMA T. (KpuBee 2, J) OIeHHBa-
025 075 JIOCH PacueToM IIPH PasINIHBIX 3HAYEHUAX Iapa-
: METDOB CIBArOBOM IPOYHOCTH MOJEKYIIPHOH CBASH

Our. 4 , To, B
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Kpupaa 2 monywena. mpu ycimosmm To=0, p=0, T. e. IpE HaNEYEM TONBKO Hedopma-
THOHHOH COCTaBIAIOMmedt Koa(hrumenTa TPeHus. 3aBACHMOCTh COOTBETCTBYeT  3HAYEHN-
aM to=0.4, p=0.15, mpaxTmaecrn OTPaHWYHBAIONUM CBEPXY 00:1acTh M3MEHEHHS To, P [2].

, Hocrynmna 17 1 1979
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