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PACUYET HAJIEXKHOCTH MHOT' OJIE3BUMMHOI'O MHCTPYMEHTA

[pemnokeHa MeToIUKa pacdera HaJCKHOCTH
MHOTOJIC3BUIHOTO PEKYIIEr0 MHCTPYMEHTA C YYETOM
BapHa0CIFHOCTH Tpollecca pe3aHus. PaccMoTpeHbI
OCHOBHBIC CTOXaCTUYCCKHE MOJICITH OTKA30B PEKYIIETO
WHCTPYMEHTa: BeepHas MOJAENb M3HOCA, MOICTh
HaKOILJIEHWS HM3HOCA, KOMILIEKCHAs MOJENbh HM3HOCA,
MOJIeNb pa3pyIIeHNsI M 0000IIeHHAs MO/IETb OTKA30B.
[Toka3zaHbl 3aBUCUMOCTH CPEIHErO MEPUOJA CTOMKOCTH

n kod(p¢uuMeHTa BapHallMKM IEpUoja CTOHKOCTH OT
yycia JIE3BUM pEeXyIlero MHCTPYMEHTa Ui Cilydas,
KOI'/la MHOTOJIE3BUMHBIN PEXYIIMH UHCTPYMEHT CUH-
TaeTCsl 0TKA3aBIINM IIPU OTKa3e JII000T0 JIe3BHSI.

KiiroueBble c¢j10Ba: MHOIOJE3BUMHBIN pexy-
MU MHCTPYMEHT, HAJEKHOCTb, NEPHOJ CTOHKOCTH,
KO3 PHUIHIEHT BapHanny, BapHabeIbHOCTh, CTOXACTH-
YyecKast MOJIENb.

A.B. Antsev

CALCULATION OF MULTI-BLADE CUTTING TOOL RELIABILITY

The process effectiveness of blade cutting is de-
fined considerably with the prediction accuracy of cut-
ting tool durability term. But, in spite of that cutting
processes have a probabilistic character, in modern
mechanical engineering there are used durability de-
pendences describing only the dependence of an aver-
age period of blade cutting tool durability upon cutting
modes without taking into account a stochastic nature
of tool wear depending upon many factors. For ac-
counting cutting process variability there are offered
stochastic models of cutting tool failure, but they hold
good for a cutting tool with one cutting edge and in the
case with a multi-blade cutting tool they must be speci-
fied.

In the paper it is defined that at a fan wear mod-
el with the increase of the blade number the period of
cutting tool durability decreases, as failure likelihood
of even one blade increases because of the blade prop-
erties spread of one tool. The factor of a durability pe-
riod variation decreases with the growth of the blade
number because of the decrease of an average durabil-

BBenenue

OPheKkTHBHOCTH TPOIIECCOB 00PabOTKH
pE€3aHUEM JIE3BUNHBIM PEXYIIUM UHCTPYMEH-
TOM B 3HAYUTEJIBHOW Mepe OIpeaensiercs
Ha3HAa4aeMbIMU Ha OCHOBE HM3BECTHBIX CTOM-
KOCTHBIX 3aBUCHMOCTEN PEXKYIIETO HHCTPY-
MCHTa PpCXKHUMaMU pPE3aHHUA U ICPUOANYIHO-
CThIO BOCCTAHOBJICHUSI WJIM 3aMEHbl UHCTPY-
MeHTa. OJIHaKO, HECMOTPS Ha TO YTO MPOIIEC-
Chl pe3aHusi UMEIOT BEPOSTHOCTHBIM Xapak-
TEPp, B COBPCMCHHOM MAalIMHOCTPOCHHUU HC-
MOJIB3YIOT CTOMKOCTHBIE 3aBUCHUMOCTH, OIHU-
CBIBAIONIUE JUIIb 3aBUCUMOCTb CPEJIHETO Iie-
proJa CTOMKOCTH JIE3BUMHOIO PEXYLIEro MH-
CTPYMEHTA OT PEKMMOB PE3aHUA U HE YUUTHI-

30

ity period decrease. In the case of a wear accumulation
model the multi-blade tool reliability does not depend
upon the blade number. The dependences of an average
period of durability and a factor of variation at a com-
plex model of wear are similar to the case with the fan
model of wear, but their values will be higher. In the
case of a destruction model the factor of multi-blade
tool durability variation does not depend upon the
blade number, but an average durability depends con-
siderably upon the blade number, but the dependence
appearance corresponds to the dependence of an aver-
age durability at a fan model of wear. The type of the
dependence of durability average period upon on the
blade number at a generalized model of failures is simi-
lar to the cases considered previously, and a kind of the
dependence of a variation factor changes depending on
model parameters.

Key words: multi-blade cutting tool, reliabil-
ity, durability period, factor of variation, variability,
stochastic model.

BAOIME CTOXACTHYECKYI0 TPHUPOIY H3HOCA
WHCTPYMEHTA, 3aBHUCSIIYID OT MHOXECTBa
(hakTOpOB: peXUMOB pe3aHus [1], pexyrmx
CBOMCTB MHCTPYMEHTOB [2], CBOWCTB HHCTPY-
MEHTaJIbHOTO MaTepuaia [3] u MOKpBITHS pe-
KYIIUX UHCTpyMeHTOB [4; 5], Buma o6pabor-
KH, TBEPJIOCTH 00pabaThiBacMbIX Jetajeii [6],
BEJIMYUHBI TIPUITYCKOB Ha 00pabOTKy, Tpe-
BapUTEILHOTO HaATPSDKEHHO-
ne(OpMUPOBAHHOTO cocTOsiHUS [7], BuOpa-
muu  [8], TeoMeTpUYecKHuX TMOTrpelrHoCTeH
cranka [9; 10], cMa304YHO-OXJIaXKIAIOIICH
xuakoctd [11] m 1.1, JlanHOE 0OCTOSTENB-
CTBO HE MO3BOJISICT ITPH Ha3HAYCHUHU PEIKUMOB
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pe3aHus M MEePUOJUYHOCTH BOCCTAHOBIICHUS
WM 3aMEHBI PEXKYIIEr0 HMHCTPYMEHTA y4YeCTh
BapuabenpbHOCTh Iponecca pezanus [12]. [Ipu
3TOM pa30poc mepuoja CTOMKOCTH B Tpene-
Jax OJHOM MapTUU UHCTPYMEHTOB MOXET JI0-
xoauThb 10 15-35 % [13].

s ydera BapuabelbHOCTH TMpoliecca
pe3aHus MPEeIOKEHBI CTOXaCTUYECKUE MOJIe-
JH OTKa30B pEXyIero uHCTpymenrta [14],

Beepuasi Moesib M3HOCA

PaccMoTpuM BHavajie ciiydail OTKa30B B
COOTBETCTBHHM C BECPHON MOJEIBI0 H3HOCA,
COIJIACHO KOTOPOM pa3dpoc mepuoja CTOWKO-
CTH CBSI3aH TOJIBKO C Pa30dpOCOM PEXYIIUX
cBoiictB nHcTpyMeHTa [14]. Ecim Ty — Hapa-
00TKa Ha OTKa3 PEKYIIEr0 WHCTPYMEHTa, a
GYHKIMS HAISKHOCTH HHCTPYMEHTA KakK Be-
POSITHOCTH TOTO, uTo 11 >1, paBHa Pi(t), To

MHOTI'OJIE3BUMHBIN HHCTPYMEHT C N JIE3BUAMHU
TaKOro € TUIIA IIPU MIPOYNX PABHBIX YCIOBH-
AX UMeeT (PYHKIUIO HaJIS)KHOCTH

P () =R"(1). (1)

[Ipn »TOM mpeamnonaraercsi, 4YTo OTKa3

MHOT'0JIE3BUIIHOIO HHCTPYMEHTa HacTylaeT

IIpU OTKa3e XOTsl Obl OJHOro u3 Jyie3Buil. To
ecTb

T, =minT{), )

rae T(J) — MOTEHIMalIbHas HapaboTKa | -TO

JIe3BUsA JI0 OTKas3a, | =1,...,Nn.

|
A= ™

3nech q)*(x) — HOPMHPOBaHHOE HOP-

MaJIbHOE pacmpesiesieHne; 1 — CpeaHereo-
METPHUYECKUN MEePHOJ] CTOMKOCTH; O — Tapa-
MeTp pa3dpoca croitkoctu. KoaddunueHt

Bapuamuu Ky = \/exp(SZ) -1.

@OyHKIMSA HAJCKHOCTH MHOTOJIC3BHIA-
HOT'O MHCTPYMEHTA C N JIe3BUSIMH B COOTBET-
crBum c (1)

In(t /T))]

P(t)=[1-®( (7

Mokazatemu Ty, Kt (n), fa(t) paccun-
ThIBatOTCS 110 (2)-(5) mocie moactanoBkH (6).

o[- M]dt_l o
252
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OJIHAKO OHU CIIPABEIJIMBBI JUIsl CIydas pexy-
LIEr0 MHCTPYMEHTA C OJHUM DPEXYIIUM Jie3-
BUEM. B cilyyae ¢ MHOTrOJE€3BUHHBIM PEXKY-
UM UHCTPYMEHTOM YyKa3aHHbIE MOJEIU OT-
Ka30B JIOJDKHBI ObITh yTOuHEeHBL. [Ipu 3TOoM
HCIOJIb3yeMasi MOJIeNTb OTKAa30B OyJeT BIUSTh
Ha CBSI3b MEXAY HAIEKHOCTHIO PEXKYIIEro
WHCTPYMEHTA C OJIHUM PEXKYIIUM JIE3BUEM U
MHOT0JIE3BUHHOTO UHCTPYMEHTA.

Cpennsis HapaboTka Ha OTKa3 (Win
CpeAHUIN TICPUO] CTOMKOCTH)

T, = [R" (. @
Jucnepcus Ha(;)a60TKH Ha OTKa3

D(T,) = 2Ojopn (ttdt — T,
Koaddunuent BapP(I)auI/H/I CTOMKOCTH

Ky (n) = ‘/ﬁ (4)

n
[InotHOCTH pacmpeneneHuss HapaOOTKH
Ha OTKa3

fo (1) =~ =n(RM)" ). 6B)

Ecmu napaboTka Ha OTKa3 ammpoOKCH-

MHpYeTCsl JIOTHOPMAJIBHBIM pacpe/ieleHHeM
[14], To

dpy (1)
dt

In(t/T)) )

Ecim Ty kak ciyyaiiHas BelIWYMHA arl-

NPOKCUMUPYETCsl pacnpenelieHneM BeitOyma
[15], To ecTh

R =exp[-(1)],
p

TO IOCIE UHTETPUPOBAHUS IOJIYy4aeM OTHO-
CUTEINIbHO MPOCTHIE SIBHBIE (DOPMYIIBI.

Py (1) = exp[~(-)],
Pn

e pp =p/nte.

(8)

(9)
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COOTBETCTBEHHO

Ty =pl(l+1/0)/nt/ ¢ =T/t Ky (n)=

£ () =% () Lexp[-(-1)%],

Pn

Pn
rae I'(X) — ramma-QyHKIuS.

Mopaesib HAKOIIEHUS U3HOCA

PaccmoTpum Teneph cirydait 0TKa30B 10
Mojesin HakoruieHus [1], korga Bce Je3BUS
UJCHTUYHBI TI0 PEXYIIUM CBOMCTBaM, a pas-
Opoc CTOHKOCTH CBsI3aH ¢ pa3dpocoM oOpada-
THIBAEMOCTH 3arOTOBOK M3-3a pa30dpoca TBep-
JOCTH, TIpUITyCKa Ha 00paboTky u ap. Jle3Bus
Ha OJIHOM MHCTPYMEHTE M3HAIIMBAIOTCS OJU-
HAKOBO, MIOATOMY

KoMmiekcHass MoaeIb H3HOCA

[Ipu oTka3ax MO KOMILIEKCHOW MOJICIH
n3Hoca [1] pa3dpoc CTOMKOCTH CBs3aH Kak C
pa3dpocoM pEeXyIUX CBOWCTB JIC3BUH, KaK B
BEEpHOI MOJIENH, TaK U ¢ pazdbpocom oOpabda-
TBIBAEMOCTH 3arOTOBOK, Kak B MOJCIHU
HakoruieHusa. OYHKIMS HAJEKHOCTH OT/AEINb-
HOTO JIE3BHS B 9TOM Clly4yae

R() = [w U (H)da,

rjae U — CpeIHsiss HHTEHCMBHOCThH U3HOCA JIe3-
Bust; y(U) — MJIOTHOCTH pacripeseseHus] HH-
TEHCUBHOCTH M3HOCA 10 BCCH MapTUH PEKY-
MUX HWHCTPYMCHTOB OJHOI'0 ITOCTAaBIIWKA,
R,(t) — BeposiTHOCTE 0e30TKa3HOW PaOOTHI

PEXYIIEro MHCTPYMEHTa IpH CpeAHed HH-
TEHCUBHOCTH M3HOca U. Tak Kak OoTKa3 MHO-
TOJIE3BUMHOTO MHCTPYMEHTAa HACTyNaeT To-
r7ia, KOrja M3HOC XOTsl Obl OJHOTO JIE3BHUS
Y =U;t npeBbicUT npenenbHyto BenmuuuHy L,

TO MNEPBBIM OTKAXCT TO JIC3BUC U3 n Je3Buu
MHOT0JIE3BUMHOIO MHCTPYMEHTA, Y KOTOPOIO
HMHTCHCHUBHOCTH U3HOCA

U =max(uj),

j=1..,n.

OyHKIMS pacnpeneneHus] UHTEHCUBHO-
ctu U
u
Fn(u) =[[w(u)du]", (12)
0

a INIOTHOCTB PACTIPCACIICHHUA U

32

r(l+2/a)

r’(1+1/ o) g 10

(11)
Pn

Pa(t) =Pi(t),
TO €CTh HaJEKHOCTh MHOTOJIE3BHHHOIO HH-
CTPYMEHTa HE 3aBHCHUT OT YHUCJIA JIC3BUU MPHU
MPOYUX PABHBIX YCIOBHUAX, HAIPUMEP €CIU
mojaya Ha 3y0 ¢ pOCTOM N OCTaeTcsl OJMHa-
KOBOM.

= N[R W)y (u).

(13)
WroroBass (QyHKUUS HAISKHOCTH IS
MHCTPYMEHTA C N JIE3BUAMHU

P, = [w,(WR,(Odu.

=50

(14)

L
3nece Ry()=[oi(y)dy — dynxums
0

HAJIEKHOCTH JIC3BUSL TNPHU  (DUKCHPOBAHHOM
MHTEHCUBHOCTH HM3HOca U, a ¢¢(y) — mioT-
HOCTh pacmpeseneHuss u3Hoca Y  Tocie
Hapabotku t. B pabore [1] mast y(u) mpen-
JIOXKEHO JIOTHOPMAJIbHOE pacIpeelieHue, TO
ecThb

1 In?(u/U)
u) = exp[— :

y(u) 250 X[ 252 ]

a g ¢¢(y) — HOpMalbHOE pacIpeseeHue,

TO €CTh

4.(y) = exp[-

\/27z0'2t 20"
U, S8 uoc - napaMmeTpsl pacrpenese-

1 (y—ut)®
t I

amit: U — cpejiHee TeoMeTpHYecKoe 3HAYCHHE
WHTCHCUBHOCTH HM3HOCA IO BCEH MapTHH pe-
KYIIUX MHCTPYMEHTOB OJHOTI'O MOCTaBIIMKA,
0 — KBaJpaTU4HOE OTKJIOHEHHE Jorapupma
uHTeHcuBHOCTH U, G — KBajJpaTHUYHOE OT-
KJIOHEHHWe n3Hoca Y 3a eIMHUILy HapaOOTKH.
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Monaenas pa3pyuieHus

IIpn oTka3zax Mo MOJENM pa3pyLICHUS
[1], xak u a7st BeepHOI MO, UMEET MECTO
cootHomenue (1); mpu QpyHKIIMHE HATEKHOCTH

0000meHHass MoJeJIb 0TKA30B

[Ipu 0600IIEeHHON MOJIETN OTKa30B, KO-
rla yYUTHIBAIOTCS BCE OTMCUCHHBIC BBIIIE
(dakTopbl ¥ (GaKTOPhl M3HOCA U PA3PYIICHUS
JEHCTBYIOT HE3aBUCUMO JIPYT OT JApyra, WTO-
roBast QyHKIIHS HAJICHKHOCTH

P.t)=P_ () Ppas ®), (15)
e, KaKk B KOMIUJIEKCHONH MOJENIN, COTrJIaCHO
(14),

PesyabTaTsl

[IpemiosxkeHHbIe MOJETU OBUIM TIPOBE-
PEHBI C MOMOILBIO KOMIIBIOTEPHOTO MOJEIIHN-
poBanusl Uil yucia je3Bud ot 1 go 10 npu
YeThlpeX 3HAYEeHUAX KodpduuueHTa BapHa-
LMY [EepUoJia CTOMKOCTH IO JIE3BUSM U Clie-
IOYIOIUX UCXOIHBIX JAHHBIX:

— CpEOHUN TEPUOJ CTOMKOCTH OJIHOTO
se3Bus - 100 MuH;

— IIPENENIBbHBIA U3HOC PEXYIIEH KPOMKHU
ne3Bus - 0,4 mm;

— K03 (UIMEeHT BapualMyd H3HOCA 3a
€IMHUILY HapabOTKU JUId KOMIUJIEKCHOH U
00001enno Mmoxenei - 0,2;

100
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0

[lepuon croHkocTH, MUH

1 2 3 4

(8) cripaBeIMBBIMU OKAa3bIBAIOTCS U COOTHO-
menus (9)-(11).

P (®) = v, ()R, (H)du
1, KaK B MOJICJIU pa3pylIeHUs, COrIacHo (9),
P s (0 = {0 ()T = op[—(-)7].
p Pn

T, u K¢(n) paccunrsBarorcs mo hop-
myaam (3) u (4) ¢ yaetom (15).

— ImapaMeTpbl pacnpezaencHus BeinOy:-
7a B cioydyae 060o0menHoi moaenu - p =200
Uo=2.

Ha puc. 1 u 2 npexncraBieHbl 3aBUCH-
MOCTH TI€PHOJIa CTOMKOCTH MHOTOJIE3BUITHOTO
uHcTpyMenTa T (N) u kos(duiuenTa Bapua-
i Ki(n) oT umcna pexymux Je3BHH N

IpHU Pa3IWYHBIX 3HAYCHUAX Kod(h(uImenrta
BapHalMi CTOMKOCTH OJHOTO JIE3BHS B CIIy-
4yae BEEPHOW MOJCIHM H3HOCA IIPU JIOTHOP-
MaJbHOM DACIpENEICHUN IEpUOJa CTOMKO-
CTH JIE3BHS.

6 7 8 9 10

Yucno nessuid

K, —e—0,] —8—03 ——0,6 ——]

Puc. 1. 3aBHCHMOCTb MepHo/Ia CTORKOCTH MHOTOJIe3BHItHOrO HHCTpyMenTa 1 (N)

OT YHuCJIa JE3BUM B ciydae BeepHOf/'I MOJEJIM U3HOCA IIPH PA3HBIX 3HAYCHUAX

Kod(uUIIneHTa Baprualii CTOWKOCTH OJHOTO JIE3BUS Kt
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Puc. 2. 3aBucumocts kodddunpenta sapuannn Ky (N) ot uucna nespuii B cyqae

BEEPHOI MOJIETM U3HOCA TIPH Pa3HBIX 3HAUECHHUAX Kod(duImeHTa Bapraiu

CTOMKOCTH OTHOTO JIC3BU Kt

Kak BunHo u3 puc. 1, mo mepe yBenu-
YEeHUsl YUCIIa JIe3BUIM Mepuoja CTOMKOCTH pe-
KYLIETO MHCTPYMEHTA CHMIKAeTCs, TaK Kak
YBEJIMUMBAETCSI BEPOATHOCTh OTKa3a XOTs Obl
OJTHOTO JIe3BHsI M3-3a pa3dpoca CBOWCTB Jie3-
BUM onxHOro wuHcTpyMmeHTa. Koadoumuenr
Bapuallly Mepuoaa CTOMKOCTH (puc. 2) ¢ po-
CTOM YHCJIA JIE3BUM CHU)KAETCS M3-32 CHIKE-
HUSl CPEHETO MIEPHOIa CTOMKOCTH.

B ciydae monenu HakoIJIeHHs M3HOCA
HaJEKHOCTb MHOTOJIE3BUMHOIO MHCTPYMEHTA
HE 3aBUCUT OT YHUCIA JIe3BUI IpU MPOUYMX
PaBHBIX YCIOBUSX, TaK KaKk B JTAaHHOH MOJIEIH
IIPENIOIIaraeTcs, 4YTO BCE JIE3BUS PEXYLIETO
MHCTPYMEHTA M3HAIIKMBAIOTCS PAaBHOMEPHO U
OTKa3 y HUX NIPOUCXOIUT OJHOBPEMEHHO.

3aBUCUMOCTH CpPEIHEro Mnepuoja CToM-
KOCTH M Ko3(duimenta Bapranuu mnpu Kom-
IJIEKCHOW MOJENN M3HOCA AHAJOTUYHBI CIIy-
4ar C BEEPHOW MOJEJBI0 U3HOCA, HO MX 3Ha-
4yeHUs! OyJIyT BBILIE.

B ciydae mozenu paspyiieHus Kodd-
GuIueHT Bapualuu CTOMKOCTH MHOTIOJe3-
BUHHOIO MHCTPYMEHTA HE 3aBUCHT OT YHUCIA
JIE3BUI, HO CpE/IHsAs CTOMKOCTh CYIIECTBEHHO

34

3aBUCHT OT N, a BHEIIHUN BHJI 3aBUCHMOCTH
COOTBETCTBYET 3aBUCHMOCTU CpPEOHEN CTOM-
KOCTH TIpH BeepHOH Mojenu u3Hoca. Tak, npu
a=1, 4Yro coorBeTcTBYeT KOIPDUIUEHTY

Bapuaunn Ky (n)=1, T, =Ty/n. Pacnpene-
nenue BeiiOymaa o6namaeT BakKHBIM ITpe-
JE€IbHBIM CBOMCTBOM, COCTOSILMM B TOM, YTO
ecim t1,t,...,t, — ONMHAKOBO M HE3aBUCHMO

pacripesie/iecHHbIe TOJOKHTEIbHBIC —CITydaii-
HBIE BEMYMHBL, TO MiN(ty,...,t,) mpu N — oo

UMeeT B TIpesienie pacmpejerienue BeiiOyia
[3-6]. Ha aTom ocHoBanuu T,,, coriacHo (2),

MOKHO CUUTaTh paclpeieleHHbIM TPUOIH3U-
TEJIBHO TIO 3aKOHY BelOyinna, u TeM TOYHee,
gyeMm Oosbie N u uem Ommxe P(t) k 3akoHy

Beiioyma.

Bun 3aBucHMMOCTH cpeqHEero mnepuoaa
CTOMKOCTH OT YHCJa JIE3BHU MpU 0000IIeH-
HOM MOJIeNHM OTKa30B aHAJOTHUYEH MpeAbIay-
UM PaCCMOTPEHHBIM CITydasiM, a BUJ| 3aBH-
CUMOCTH KOd(UITUEHTAa BapUAIIUU MEHSETCS
B 3aBHCHUMOCTH OT IapaMeTpOB MOAETH (pHC.

3).
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Yucno ne3Bui
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Puc. 3. 3aBucumocts koadduimenta sapuaun K (N) or uucna nespuit B ciyuae

00001IIEeHHOH MOJICNTH 0TKA30B IIPY Pa3HbIX 3HAYCHUSIX KOG PHUIMCHTa Bapualuu

CTOHMKOCTH OJHOTO JIC3BUA Kt

3aBucuMocTh K03 (HUIIEHTa BapHalun
Ki¢(n) ot umcna ne3Buii B cirydae 0000IIEH-

HOM MOJenu OTKa30B MMEET OoJibliee pa3Ho-
oOpa3ue BCIEICTBUE TOTO, YTO B 3aBUCHUMO-

3akaouyeHune

HanexHocTh MHOTOJIE3BUMHOIO PEXY-
LIEr0 UHCTPYMEHTA CHUXKAETCs 110 MEpe yBe-
JINYEHMS 4Yucia Jie3Buid. PacueTHblil cpenHmii
IEPUOJ CTOMKOCTH 3aBUCHUT OT UCIIOIb3yEMOU
MOJIETIM OTKAa30B PEXYIIEr0O HHCTPYMEHTA,
II03TOMY TIIPU TPAKTUYECKOW pean3aluu
MPEJI0KEHHOTO MOAX0/1a K OLIEHKE CPEAHErO
nepuofa CTOMKOCTH HWHCTPYMEHTa HEO00Xo-
JTUMO BBIOMpaTh MOJEb, HauboJee MOIX0-
JSLYIO U1l KOHKPETHBIX YCIOBUU IPOU3BOA-
CTBA.
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CTH OT TIapaMeTPOB MOJECIU MpeodIiagaromniee
BIIMSIHME HA OTKa3 PEXYLIEr0 HHCTPYMEHTA
OKa3pIBaeT JM00 ITOCTENEHHBIN H3HOC, JIHMOO
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