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AnHoTanus. [IpeanoxkeHsl alropUTMBbl OLIEHKU U3HOCA Naphl TPEHUS KaUeHUs! ¢ IPOCKAIb3bIBAHUEM THIMA ,,JUCK
MO IUCKY" IpU UCHBITaHUSAX HA MamuHe TpeHus CMII-2. [IpuBeneHsl Tpu BapuaHTa PeXHMa IIPOCKANb3bIBAHUS JUCKOB
IPY MOJICTMPOBAHUN TPEHHS CKOJNBXEHHUS M KadeHUs Ha IpUMEpe OCHOBHBIX BHIOB MOBPEXICHUH 3yOUaThIX Mepeaad.
B ocHOBy anroputMmMoB pacyera JMHEWHOH M 00BEMHOIH M3HOCOCTOMKOCTH IMCKOB, B CIy4ae TPEHMS CKOJBKCHHS OT
MPOCKaIb3bIBaHM, NONOKeH MeTox block-on-ring. Pabora akryansHa /Uit u3ydeHusi (akTopoB, BIUSIONIMX HA H3HOC.
[IpennoxeHHas 1 000CHOBaHHAs METOMKA TOTOBA K IIPUMEHEHHIO TP UCTIBITAHUSX T1ap TPEHHUS TUIIA ,,TUCK TI0 JIHCKY" .
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Abstract. Algorithms for estimating the wear of a rolling friction pair with slippage of the “disk on disk” type during
tests on an SMC-2 friction machine are proposed. Three variants of the disc slip mode are given when simulating sliding
and rolling friction on the example of main types of damage to gears. The algorithms for calculating the linear and volu-
metric wear resistance of discs, in the case of sliding friction against slippage, are based on the block-on-ring method.
The work is supposed to be relevant for studying wear affecting factors. The proposed and substantiated technique is
ready for use in testing friction pairs of the “disk-on-disk” type.
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Beenenmne. [Ipu ncnpiTanusx oO6pa3oB MaTepuaIoB Ha U3HOC IMIMPOKO MPUMEHSIOTCS TPUOO-
meTpbl Tuna CMLI-2, ocHaleHHbIE MapaMu TpeHUs cKoibxkeHus U Kadenwus [ 1]. Haubonee adpdek-
TUBHBIC TIApBI TPEHUS CKOJBKEHUS THIA ,,0pPyCOK IO TUCKY", WM ,,block-on-ring* [2], cocTosAT U3
W3HAIIMBaeMoOro obpasia B BUJE IUIOCKOro Opycka 2 M M3HAIIUBaromiero ero aucka / (puc. 1, a).
VY napsl TpeHHs KaueHHs THIA ,,AUCK 10 AUCKY, WiH ,ring-on-ring* (RR), n3HammBaembIii oOpaszerr
npecTaBisieT co0o0i BpallalomMNUCs AUCK 2, KOTOPBIA MOXKET MPOCKAIb3bIBaTh OTHOCUTEIBHO CO-
npsiraeMoro ¢ HuM aucka / (puc. 1, 6—2) [1].

[Ipu TpeHuu CKONBXKEHHUSI M3HOC oOpasua A/ mposBIISETCS B BUAE HEKOTOPOTO YMEHBIUICHHUS
€ro pasMepoB M MacChl 32 Ha3HAYCHHOE BpEMs CEaHCa WCIBITAaHHWH, YTO MO3BOJSET OLIEHUBATH
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JUHEHHYIO €, 1 00BEMHYIO € M3HOCOCTOMKOCTh KaK XapaKTEPUCTHKY TPUOOJOTHUYECKHX CBOWCTB

nap TPEeHHsL.
0)

Puc. 1

Pemenue 3Tol 3a1auu MOXKHO TTOKa3aTh Ha IPUMEPE U3MEPECHHs M3HOCOB MeTo10M block-on-
ring Mpy M3HAIIMBAaHUHU MPSIMOYTOJBHOTO Opycka MUPUHONU Hj, B IUNIOCKOCTh KOTOPOTO Bpe3aercs
JIUCK PaJINyCOM ¥, 00pa3ys U3HOC B BUJIC CETMEHTA ¢ XOpIoH (IUIMHOMN L) Ha TTOBEPXHOCTHU 3a BpeMs
ceaHca ucnbeiTanuii ¢ (puc. 1, a). Ha 6pycok aeiicTByeT nmocTrosiHHas Harpy3ka F, a IMCK BpaIaercs ¢
yactoToi 7. Torma nepeMeHHoe yaenbHoe naBieHue Ha oopasen P=F/D (Mlla), rne D=Hj L (Mm?) —
IIonaib MsATHa KOHTakTa. [lpu BpamieHUH AMCKa OTHOCUTENIBHO HEMOJBMXKHOTO o0Opaslia Kakaas
TOYKAa KOHTAaKTa COBEpIIACT NyTh TpeHHs S=2mrnt (MM), 9TO COOTBETCTBYET pabOTE€ TpPEHUS
A=10"FS (H-m) [1].

Kak BugHO u3 puc. 1, a, nepeMeHHas IauHa XOpAbl L ompezensercs J00bIM MEpPUTEIbHBIM
UHCTpyMEHTOM. [Ipu 3TOM OHa SBJsIETCSl apryMeHTOM BceX (YHKIMA, BXOIAIIUX B allTOPUTM pacue-
Ta yNpoIIeHHOT0 BapuaHTa Metoja block-on-ring.

JluneliHasi U3HOCOCTOMKOCTD € MPEACTABIIIET COOON OTHOIICHHUE MYyTH TPEHUS S K JTUHEUHO-
My u3HOCYy A/ (MM) 3a BpeMsi ceaHca UCIIBITaHUH £, a 00beMHast U3HOCOCTOHKOCTD € (H-M/MM?) —
9TO oTHOIIeHUE paboThl TpeHus A (H-M) k 00bemy nmpoaykToB uzHoca W (MM?) 3a TO ke BpeMms.

B cootBerctBuu co crangaprom ASTM G77 metona block-on-ring mpeagycmaTpuBaeTcst O1ieH-
Ka TOJIbKO O0OBEMHOM M3HOCOCTOMKOCTHU &y. st aTOoro Obuia momydeHa ¢opmyna pacuera oobema
MPOAYKTOB U3HOca W [2—4]:

L L

W= | r?arcsin| — |- =
2r 2

3 5 7 3
L, L 3 g~Ltu o
127 16077  35847° 127

KOTOpasi Oblia YHpOIlIeHa B 3aBUCUMOCTU OT JJMHBI XOpJbl L ¢ MOTrpemHocThio He 6onee 2—3 %
MyTeM pasyiokeHus: TouHOTO BhIpakeHus (1) B psag Teitnopa. Otcrona ciaeayeT ynpoiieHHas QyHk-
WS TUHEHHOTO n3HOoca A/ OT Xopabl L:
2
A=W |D=W/LH; ~—. (2)
127
TakuM oOpa3om, MOIY4YEHBI BCE NMEPEMEHHBIC, HEOOXOMAUMBIC ISl TIepexoaa OT (DYHKIUU
00BEMHOI U3HOCOCTOMKOCTH £

N 10°A/F _10C°AW | oo 3)
Ah W/D F/D P
K QYHKITUU JTUHEHHON N3HOCOCTOMKOCTH €/
P=F/D=F/LH; (4)
¢ yuetom opmyn (2) u
gy =A/W=10" FS/w (5)
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st u3Hoca Al u nasnenus P. Otverum, 4to dopmyna (4) sBISICTCS YHUBEPCATHHBIM 3aKOHOM IS
CPaBHMTENILHON OLEHKHM M3HOcOcTOHKOCTH MatepuainoB o I'OCT 23.001-2004" kak mpu IOCTOSIH-
HOM, TaK U IEPEMEHHOM JIaBJICHUH (BHE 3aBUCUMOCTH OT CI0c00a MPOBEICHUS UCTIBITAHUIT).

Ha puc. 1, 6—e mnoxazaHbl Tpu BapuaHTa 3CKU3a U1 TPEX BapHAHTOB PAOOTHI Maphl TPEHUS
,rng-on-ring* ¢ yueroM ko3 uimeHTa mpocKanb3bIBaHUS kj . YUeT MPOCKaIb3bIBAaHUS TOBEPXHO-
CTH KOHTaKTa MMeeT MPUHIMIHUAIBFHOE 3HaYeHHe I pacyeTa U3Hoca mapbl TpeHUs ,ring-on-ring™.
B obmem ciiyyae BeMuuHA JIMHEHHOTO M3HOCA 3aBUCUT OT OCTATOYHOTO IyTH TPEHUS ISITHA KOH-
takTa AS 1 ko3 unrenTa ckonbxeHus k,, KOTOpbIE OMPEIENAIOTCS 10 popMysiam:

1
UL

Pexxum maper Tpenust puc. 1, 6 (6e3 mpocKaab3bIBaHMS) COOTBETCTBYET BapHaHTy, KOrja
nir1=n2r; u k =1-1=0. DTOT BapuaHT COOTBETCTBYET PEKUMY TPECHHUs KAUCHHS, KOT/1a TTOBPEXK/IC-
HUSl TIOBEPXHOCTU BO3HUKAIOT B BHJE KaBEpH HM3-3a ACHCTBHS 3HAKONEPEMEHHBIX HANpSKEHUN B
MAacJIEHOM CJI0€, OJIPOOHOE PACCMOTPEHHE KOTOPBIX HE BXOAMT B PAMKH 3a]]a4 HACTOSIIEH paboThI.

Ecnu menpro MCnbITaHUNA MOJEIH ,,ring-on-ring* sSBJSETCS OIEHKa M3HOCOCTOMKOCTH MaTe-
puana aucka 2, To clieyeT NPUMEHUTh CXeMy Mapbl TpeHus puc. 1, 6 (Ipu HEMOABUKHOM COCTOSI-
HUU AKCKa), koraa nyry= 0, a kxy =1-0=1. B 3TOM cirydae HaOII01af0TCSI YUCTOE CKOJBKEHUE U TTOJI-
HBII JTMHEHHBIN U3HOC 0€3 MpU3HAKOB TpeHMs KaueHus. [103ToMy MosBIsSEeTCS BO3MOKHOCTD OLICHH-
BaTh M3HOCOCTOMKOCTH Marepuaja mo Meroay block-on-ring ¢ yuerom Toro, uro auck / Bpe3aercs
HE B IUIOCKYIO, a B KPYTJIyI0 MOBEPXHOCTH Aucka 2. Kak BugHO U3 puc. 1, 6, moniaas Bpe3aHus co-
CTOWT M3 JIBYX MEPECEKAIONINXCS CETMEHTOB a U b ¢ 00mieit xopaoi L. O0beM u3HOCa KaXKI0W YacTh
CerMeHTa MOXKHO ompenenuTs 1o ¢opmyne (1), a 3aTem paccunTaTh OOIMMA CyMMapHBIA U3HOC T10
dbopmyne:

3
W=W,+W,= L L+L . (8)
12 nooon

Janee, ucnonp3ys IIIOMAAb MATHA KOHTaKTa D, onpenenseM JIMHEHHBINH n3HoC Al U yaensHoe

nasienne P (MIla), a 3aTeM paccuuThiBaéM OOBEMHYIO € U JTUHEHHYIO €. M3HOCOCTOMKOCTBH TIO

dopmynam:

(1 1
A=W|D=W/|LH, ~—| —+— |; (9)
12 \ R r2
P=F/D=F/LH,; (10)
gy =A/W=10" FS/W=10" F2nrnt(1+0)/W; (11)
€
g = 1000?W. (12)

N3 cpaBHenus pacyera napameTpoB 1o Gopmynam (1)—(5) u (8)—(12) MOXHO 3aMETUTh, YTO
MeToa block-on-ring siBIsieTCS YacTHBIM ClIydaeM METoja ring-on-ring (cM. puc. 1, 8) pu r, —© U
1/ 7, — 0. DTO MO3BOJSAET CPABHUTDH UX MIPH OJIMHAKOBBIX UCXOIHBIX JaHHBIX (Ta0m. 1).

Tabauya 1
HMcxoanble JaHHBIE
L vm | Hp mm n, 00/MuH F. H {, MHH S, MM A, Hm D, mm?
4 10 100 200 10 1,57 10° | 3,142 10" 40

* o~ (v
P 50—95—388. Pexomenaamun obecrnedenre N3HococTolkocTH n3nenuii. OcHoBHbIe nojyoxeHus. M.: I'ocynap-
ctBeHHbIlt komuteT CCCP no cranaapram, 1989.
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PesynwpTaTe pacuera mo nporpamme MATHCAD npuBenens! B Ta0i. 2, U3 KOTOPOU CIEAyeT,
YTO IO CpaBHEHHUIO ¢ puc. 1, a (merox block-on-ring) BapuanT puc. 1, 6 (MeTox ring-on-ring) 3a o-
HO U TO € BpeMs MOKa3bIBaeT OoJiee BhICOKUI n3HOC (4,8 MM> mpoTuB 2,1 MM?) U COOTBETCTBEHHO
MeHbIIyI0 H3HococToikocTs (1,31 10° mporus 2,95 10°).

Tabauya 2
Pe3ysbTaThl pacyeTa NapaMeTpoB H3HOCOCTOHKOCTH
Bapuanr | Ry, mm | W, mm® | Ah,mm | P, MIla | gy, Hw/mm? €7, MM/MM 0 HB, MIla
Puc. 1, 6 20 4,8 0,12 5 6545 1,31 10° 2,6 58
Puc. 1, a 25 2,1 0,05 5 14630 2,95 10° 3,1 98

Paznuune M3HOCOCTOMKOCTH PACCMOTPEHHBIX BapUAHTOB Map TPEHUS MOXKHO OOBSCHUTH pa3-
HOW TBEpAOCTHIO MaTepuiia HccielyeMbIX 00pa3loB. 3HaueHHsI TBEPJAOCTH Mo Ikane Mooca 0 u

Bpunenns HB (MIla), onpenenennsie no [S], mpuBeneHsl B Ta0I. 2:
0,25
0=tk, (10_68L) : (13)

HB=56>". (14)

B dopmyne (13) koaddurment k,= 2,4 npu rpaHUYHOM TPEHUH CO CMa3Kow, k, = 1,4 — mipu cy-
XOM abpa3uBHOM TpeHuH. OTCro/1a Clie/lyeT, YTO IpU OJIMHAKOBBIX Xopae L = 4 MM, yacToTe BpallleHUs
n= 100 06/MuH 1 BpeMeHHU uctbITanuii ¢ = 10 MUH HauMeHbIasi TBepAoCTh Marepuaia HB = 58 Mlla
Ha0JIr01aeTCsl y BapuaHTa puc. 1, 6 BBUIY O0JbIero oobema mpoyKToB uzHoca W= 4,8 mv®. Bapuant
puc. 1, 6 pekoMeHyeTCsl IPUMEHSATD JUIsl OIpe/ieJIeHHs] CBOMCTB MaTepHaia aucka. [{is Oonee TBep-
JIBIX MaTepUaJIOB HEOOXOIUMO ,,yCHIIMBATh  PeXuM UcnbiTanuii. Hampumep, npu n = 800 o6/Mun
MOSIBJISIETCSI BO3MOYKHOCTD MCIIBITBIBATh MaTepual mpu TBepaoctu 10 HB = 250 MIla (craib).

Takol BO3MOXKHOCTH HET MPHU HUCIIOJIB30BAaHUM OOIIEro BapuaHTa puc. 1, e mis Meroja ring-
on-ring ¢ pa3HbIM K03 GUIIMEHTOM NPOCKAIB3bIBAHUS TIPH 1 71 >Nt >0 1 0<k;<1, TOCKOJNBKY U3-
HOCY IOJIBEpraercsi BCsl KpyroBas OBEpXHOCTh aucka 2. Torga oObeMHBIM M3HOC BTOPOTO AMCKA
OyneTr paBeH o0beMy W M3HOIIEHHOTO CJIOS, TOJMIIMHOW A/l MM (JIMHEWHBIA W3HOC). Benmnuuna W
onpenensercs mo hopmyie

W= %( 2 _(ry - AR) )Hk 2%(7’22— P2 12ARr — A?)=

, (15)
_@y AR o AR~ H AR =D Ah
2 Ty
C YUETOM YTIJia =27 paj ¥ IJIOLIa/ 1 MsITHA KOHTaKTa D
D=2nr, H; (16)

WIM METOJIOM B3BeUIMBaHUs oOpasua o ¢popmyne W = AG/y, rne AG (Mr) — Macca U3HOLIEHHOTO
marepuana, Y (Mr/Mm*) — IJIOTHOCTh MaTepHara.

K ykazaHHbIM BapuaHTaM OIEHKH 00beMa W OTHOCATCS COOTBETCTBYIOIIME CIOCOOBI OIpee-
JIeHUs] TUHEHHOTO u3HOoca A/ (MM): IPU WHOM METOJIC B3BEIIMBAHUS OH paccuuThiBaeTcs mo (15) ¢
Y4€TOM IUIOLIAAM NsATHA KoHTakTa D (14):

AhW /4

== (17)
D 2nr,H;

[Ipu HHCTPYMEHTAILHOM CIIOCO0€ M3MEpPEHUN BEMMYUHY A/ MOKHO OIEHUTh METOJIOM MCKYC-

CTBEHHBIX 0a3 ¢ mpuMeHeHueM cBepia [6]. [nomanp nsaTHa KOHTaKTa D Takke MPUMEHSETCS C I1e-

JBIO pacyeTa yeabHOro JaBieHus P
F F

D 2= ”2 Hk
HckoMoe 3HaueHrne 00BEMHOI U3HOCOCTOMKOCTH YCTaHaBJIMBACTCA 110 q)OpMyHe

(18)
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-3 -3
sW:m FAS:210 Fnrlnltk _10°3 Fnltr_llirznz (19)
w 2nr, Hy Ah H, Ahr, nm
C Y4€TOM OCTaTOYHOTO ImyTH TpeHus AS (6) U3-3a CKOJIbKEHUS:
JlBa BapraHTa OLCHKH JTUHEHHOIN U3HOCOCTOMKOCTH &7, U & OTPAXKAIOT (POPMYJIbI
€

g = IOOOTW’ (20)

AS 2mnnt 2 mrngt 0%
g (b )=—="—"1"k =—11-11-22|. (1)

Ah Ah Ah nm

Bripaxenus (20) u (3) ciyxat 3aKOHOM B3aWMOCBSI3H JIMHEHHON U 00BEMHON M3HOCOCTONKO-
CTH, KOTOpbIi mo3BoiseT ucnonb3oBarb ['OCT 23.001-2004 nns cpaBHUTENBHOIO TECTHUPOBAHUS
MaTepHalioB MPU U3MEPEHUH U3HOCA METOJOM B3BemuBaHus [3]. VicxoaHble naHHBIE A7 pacyera
U3HOCOCTOMKOCTHU Mapbl TpeHUs THMa puc. 1, e mpuseneHs! B Tadn. 3. [Ipu onpeneneHuu €, U € 1Mo
dopmynam (20) u (21) pe3ynbTaThl COBMATAIOT, KaK ATO MOKA3aHO B Ta0. 4.

Ha puc. 2 npuBeneHbI 3aBUCUMOCTH U3HOCOCTOMKOCTH € (21) u TBepaocTu mo Moocy 6 (13)
oT kodddunuenta ckonbxenus ki (7). ['paduxu moarBepxaaroT, 4ro npu k;=0,7 U3HOCOCTOHKOCTH
er=¢~4,4-10" (xpuBas ), a 0=6,181 (2).

Tabauya 3
HcxoaHble JTaHHbIE
r, r, Hk, Ah, F, n, np, t,
MM MM MM MM H 00/MuH 00/MuH MHH
25 25 10 0,01 200 200 60 20
Tabauya 4
Pe3yJbTaThl pacueTa napamMeTpoB H3HOCOCTONKOCTH
D, VV, P, Ew, €L, k e
MM? MM3 MPa Hwm/mm? MM/MM ko
1,57-10° | 15,708 0,127 56:10° | 4,410 0,7 6,181

Hcxonnbie nannple Taba. 3 11 npoBeACHUS MCIIBITAHUI Map TpeHus Tuma puc. 1, e onpene-
JSIFOTCS CIICAYIOIIUM 00pa3oM: paauyc AUCKOB 7| U 1, — MyTeM U3MEPEHUI MepUTEeNbHBIM HUHCTPY-

MEHTOM, M3HOC A/ — METOJIOM HMCKYCCTBEHHBIX 0a3 [7], Harpy3ka F' — ¢ IOMOIIbIO OpPTaHOB
yIIpaBJICHUs] MAIIMHBI TPEHUS, BPEMS { — YCTAaHOBKOM XpOHOMETpA B peKUME OyIHIbHUKA.
€, MM 0, Mmm
6x10’ 4
5
4x10
14
7| 7
2x10" |, 13
2
0 02 04 06 08 Kk
Puc. 2

JI71s1 OLIEHKW YacTOThI BpallleHus 1) U 1, (00/MUH) 11e51ec000pa3Ho MPUMEHATHh CTPOOOCKOITHI,
Harpumep, testo-476 tuma trobe™ (puc. 3) [7], KOTOPHIA MO3BOISAET U3MEPATH YaCTOTY BPAIICHUS B
nuarnaszone oT 30 g0 12 500 06/mMuH (BCHBIIMICK B MUHYTY).
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B 3axirouenue nenecooOpa3Ho MPOAHATU3UPOBATh OCOOEHHOCTH MPAKTUYECKOTO TPUMEHEHHUSI
pacCMOTPEHHBIX BApPMAHTOB Iap TPEHUs THHA ,ring-on-ring*: puc. 1, 6 npu k, =0,1; puc. 1, 6 npu
k,=1 u puc. 1, 2 mpu 0<k, <I.

CornacHo onucanuto mammubl CMLI-2, napa TpeHus tuna ,,JUCK MO AMCKY* mpeaHa3HayeHa
JUISL U3YYCHUS TTOBPEXKACHUN HEKOTOPBIX YCTPOMCTB, HampuMep 3youateix nepenad [1]. Ha puc. 4
MOKa3aHbl KX XapaKTEepPHBIC Ne(PEKThI: @ — CKOJI 3yObeB; O — YCTAJIOCTHOE BBIKPAIIMBAHUE Pa00OIHNX
MOBEPXHOCTEH 3yOhEeB; 6 — WM3HAIIMBAHUE ITOBEPXHOCTEH 3yOheB; ¢ — 3aenanue 3yones [9].

[Tonomky 1 3aenaHue 3yObeB MOXHO OTHECTH K BHE3AITHBIM aBApUHHBIM OTKa3aM M3-3a JI0C-
THOKEHUS TPEAETIbHO JIOMYCTUMBIX YCTAJIOCTHBIX HANpPSKEHUH MM U3HOCOB 3yObEB IO TEXHOJIOTHU-
YECKUM WJIM DKCIUTyaTallMOHHBIM IPUYHUHAM.

YcranoctHoe BBIKpalIMBaHHE PabOYMX MOBEPXHOCTEH 3yObeB MOXKHO MOAEITHPOBATH IyTeM
UCTIBITaHUSA TIap TpeHus (Tuma puc. 1, 6) Ipu HYIEBOM CKOJIbKEHUH. BOZHUKHOBEHHE MMOBPEXKICHUI
TaKOT0 POJAA XapaKTepHO I Mepeay 3aKpbITOro Tuna 0e3 momajgaHus B cMa3Ky aOpa3uBHBIX dac-
tu1l. Takoe rccae0BaHNEe HE OTHOCUTCS K TEMAaTUKE HACTOSIICH CTaTbU, XOTS OHO MOXKET OBITh HC-
NOJIb30BAHO JIJIs1 OLICHKU BpPEMEHH (pecypca) TOCTHKEHUS IPEeIbHO JOMyCTUMOrO pa3Mepa KaBepH
U peIIeHUs IPYTUX HAyYHBIX IPOOJIEM MPH HEMOIBHUIKHOM JTUCKE 2.

Wcnpitanust nap TpeHust Tuna puc. 1, 6 mpu HEMOABMKHOM JMCKe 2 U k= 1 SBIAIOTCS peKOMEH-
JyeMBIM METOJIOM HCCIIEJOBaHUs MpOLlecca M3HAIIMBAHHUS MaTepHaia MOBEPXHOCTH 3yObEeB OTKPBITHIX
nepeaay ¢ LENbi0 OLIEHKHU M MOBBIIIEHHUS MX M3HOCOCTOMKOCTH 3a CUET BHIOOpA ONTUMAJIbHOW TBEPIO-
CTH, cMa3ku U 1p. J1g umuTanmy abpa3suBHOTO M3HOCA PEKOMEH/IYETCsl Ha IMCK / HAKJICUTh MEJIKO3ep-
HHCTYIO a0pa3uBHYIO HIKYPKY U IPOBOJMTH UCTIBITAHUS TIPU HETIOJBHKHOM JIUCKE 2 M PA3INYHBIX YPOB-
HSX TBEPAOCTU. MeTorKa pacyeTa H3HOCOCTOMKOCTH Mapbl TPEHUSI TUIIA PUC. 1, 6 OIIMCaHa BBILIE.

B ciydae npumMeHenus napsl TpeHus tumna puc. 1, e npu 0<k;<l Ha qUCKe BOZHHUKAIOT MPHU3HA-
KM KaK HM3HAIMBaHUA, TaK U YCTAJOCTHOIO pa3pyllIEHUs NOBEPXHOCTU. B 3TOM cirywyae menbto uc-
CJICZIOBAaHUSI MOXET OBITh OIIEHKA 3aBHCHUMOCTU CTEIEHU OMACHOCTH 3THUX MOBPEKICHUN OT KOA(-
¢duIMeHTa MPOCKaIb3bIBAHUS, PEKUMA HCIIBITAHUHN (Harpy3Kd, 4acTOTHI BPALICHUS, YHCIa [IUKIOB),
BUJIa TPEHUS, CBOICTB CMa30YHOI0 MaTepHaa, yCIoBUH paboOTHI U Jp.

Takum 00pa3om, orucaHHast B HACTOSILIEH paboTe METOIMKA MOKET OBbITh PEKOMEH/I0BaHA IS TPaK-
THYECKOTO MPUMEHEHUSI TIPU UCTIBITAHUSX Map TPEHHs THIIA ,,ring-on-ring" Ha Tpudomerpax CMLI-2.
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