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BJIMAHUE DAKTOPOB
OKPYXXAIOLLEM CPE[bI

HA PACINPOCTPAHEHME YNPYTUX
KOJIEBAHUU B TPYBOIMNPOBO/E

J[ins COBepPLIEHCTBOBAHMSI aKTMBHbIX BUOPOAKYCTHYECKUMX CMCTEM KOHTPOSI COCTO-
SIHMS TPYOGONPOBOAOB aKTyanbHOM SIBNSIETCS 33afa4a MX afjlanTauMu K M3MEeHslo-
LWMMCS YCRIOBUSIM OKPYXKaloLei cpefbl. B paboTte MccneoBaHO BAMSIHME BAAXHO-
CTM FPYHTA, YacTOThbl yNPyrux KonebaHuit M ray6uHbl norpyxenus Tpybonpoeoaa
Ha 3aTyxaHue ynpyrux KonebaHuit NOCpeCTBOM NpoBefeHnsl (PAKTOPHOro 3Kcne-
PMMEHTA M NMOJTyYEeHUs] PErPECCMOHHOM MOJENM, NO3BONMBLLEN OLLeHUTb B3aMMHOE
BnMsiHMe (haKTOPOB Ha ynpyrue KonebaHus B Tpybonpoeopfe. BbigeneHbl YacToThbl
AMNAMTYJHOrO CMEKTPa CMrHaNa C MaKCMManbHbIM MOrJOLWEHMEM TPYHTOM, MC-
nonb30BaHMe KOTOPbIX B CMCTEMAX KOHTPOSS NO3BOAMT obecneunts obHapyke-
HMe M3MEHeHMs CBOMCTB KOHTAKTMPYIOLLMX CPef.

KnioueBble cnoga: Tpy6onpoBof, 3aTyxaHMe ynpyrux kone6aHui, (hakTOpPHbIA IKC-
NepMMEHT, perpeccMoHHasl MOfenb, OKpYXKalollasa cpeja.
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[NIpuaeraromuii 'pyHT U €ro CBOMCTBA OKAa3bIBAIOT
BAMSHME HA PACIpPOCTPAHEHHE YIPYIUX KOAeOaHUU
B TpyOonpoBoape. KOHTPOABL COCTOAHUSA TPYyOOIIPOBOAA
TIePUOANYECKHUM 30HAMPOBAHMEM aKyCTUUYECKUMU WM-
IIyABCAMU BO3MOJKEH IIPHA HEM3MEeHHOCTU COCTOSHHUSA
CpeAbl IIpoAeraHusi TpyObl [1]. B mpoTuBHOM caydae
HeOOXOAUMO pacIionaraTb AAQHHBIMHM O COBMECTHOM
BAUSIHUNM Ha PACIPOCTPAHSIEeMBIM CHUTHAA Pa3sAWYHBIX
(PaKTOPOB AASI KOMIIEHCAITUN MX BO3AEUCTBUS C IIEABIO
MUHUMU3AIUN OMMOKN OOHAPYKEHHUSI.

Ha 3arayOAeHHOM AEHNCTBYIOIIEM TPYOOIPOBOAE
C BOAOM OBIA INPOBEAEH DSKCIEPHUMEHT, €ero Xapak-
TepusyeT (puc. 1). HazeMusni#f TpyOOIpoBOA IIPOXO-
AUA depe3 3eMASHYIO HacChIIb IPOTS>KeHHOCTBHIO 5 M.
B Tpex Toukax TpPyOBl yCTaHaBAMBAAWCHL IPUEMHUKY,
OAWH U3 KOTOPBIX (PUKCUPOBAACH Ha yAareHUHM 15 cMm
OT Kpas HacChIIU B CO3AaHHOM Irypde. ['eHepaTop aKy-
CTUYECKUX UMIYABCOB [2] yCTaHaBAMBAACS Ha PaccTo-
aaun 100 M OT MecTa perucTpaly CUTHAAOB.

®opma curHanoB mpuBepeHa Ha puc. 2. CHekTp
B TOuKax | ¥ 2 IOKa3aH Ha pHUC. 3a. 3HAUUTEABHBIX
OTAMYMU B YAaCTOTHOM XapaKTePUCTHUKE CUTHAAOB HeT.
B Touke 2 mMeeTcsd pa3aMuMe aMIIAUTYA B TOuKe 1
B noaoce gactoT 50— 1500 'l ¢ MaKCUMyMOM pa3HUIIbI
Ha 15 Ab (puc. 30).

3aTyxaHue CHUTrHaAd 3aBUCUT OT YCAOBHM CPEABI
Ha MOMEHT IIPOBEAEHUSI ONBITOB: BAAKHOCTL TPYHTA U
rAyOMHa NOTPY’KeHus TPyOHl B IPyHT. [Ipu n3MeHeHUU
XapaKTepPUCTUK CPeAbl BO3MOJKHO M3MeHeHHe HabOAlo-
AaeMoOM aMIAUTYAHO-4aCTOTHOM 3aBUCHUMOCTH [3, 4].
Tax Kak aHAAMTHUYECKU OIPEACAUTb 3aBUCHMOCTH KO-
apdunrenTa 3aTyxaHUs C yIeTOM OAHOBPEMEHHOTO

BAUAHHUSA AQHHBIX (PAKTOPOB He NPEACTABASIETCS BO3-
MOJKHBIM, IIDEAAAraeTCs CO3AATh 3MIIMPUUYECKYIO MO-
AeAb Ha OCHOBe (DaKTOPHOTO 3KCIIePUMEHTA.

AAS IIOCTAaHOBKM aKTHBHOTO 3KCIIepHMeHTa HeoO0-
XOAMMO pacIoAaraTb (PU3UYeCKOM MOAEABIO HUCCAEAY-
eMOro o0'beKTa.

OCHOBBIBaSACH Ha pe3yAbTaTaxX, IIPU IIEPEXOAE OT
pearbHOr0 OOBEKTa K €ero yMeHBIIEeHHOW KOIHNU He-
00XOAMMO BBIIIOAHUTH YCAOBHUE IIO OOeCIleYeHHIO pa-
OOTHI B AAABHEM 30He, T.e. B YCAOBUSIX HCKAIOUEHHUS
oOpa3oBaHUs CTOSYMX BOAH. KpoMe TOro, pasMephl
00AQCTU TPYHTA C OKPYJKAIOLIEM €ro CPeAOM AOAKHBI
B HECKOABKO pa3 IPEeBBIIATh AMaMeTp TPyOBl, 4TOOBI
OTpa’kKeHHe BOAHBI OT BHEIIHMX I'DaHHUI] MacCuBa He
BHOCHAHU TIOTPEIIHOCTH B Pe3yAbTAThl M3MepeHUs WH-
TEeHCUBHOCTU PaCIPOCTpaHgIoONlelcs o Tpyde YIpy-
O BOAHBL.

I[ThaHupoBaHUe SKCIIEPUMEHTA IO3BOASIET BAPBUPO-
BaThb pAA PAKTOPOB U MOAYYATH OAHOBPEMEHHO KOAHU-
4JeCTBEHHBIE OIIeHKU BCeX IPOABAAIOINXCA 3 (eKTOB.
[Mpu sTOM, B OTAMYME OT KAACCHUUECKOTO perpeccu-
OHHOTO aHaAM3a, HEOOXOAUMO H30eraTb KOPPEASIIUIo
MeXXAy Ko3(hdunueHTaMu ypaBHEHUsI pPErpecCuu.
IIpu craTUCTHYECKOM IIOAXOAE MaTeMaThyecKasd Mo-
AeAb OO'BEKTa MAM IIpOollecca IMPeACTABASIETCS B OOIeM
BHAE YpPaBHeHUeM perpeccuu [9]:

V(X X)) = by + ZbiXi + Zbi;'XiX,- '

rae b, — CBOOOAHLIN 4neH; b, — AuHENHBIe d9(P(EeKTDL;

bi]. — 5(pdeKThl TapHOr0 B3aUMOAENUCTBUS; X — 3Haue-
HHe IlapaMeTpa.
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Puc. 3. CneKTp CUrHaAoB B Toukax 1, 2 (a) u 2, 3 (6)

B Mopeab BKAIOYeHBI TpU (pakTopa: rAyOHMHA IIO-
rpy>keHusi TpyObl B TPYHT ((PAKTOp Z,), BAAKHOCTH
(bakTop z,), yacTtoTa (pakrop z,). PaccmoTpum 3aTyxa-
HHe CHUTHaAa B 4aCTOTHOM OOAACTU C y4eTOM BAUSHUSA
MAHHBIX (PAKTOPOB C IIeAbI0 OOOCHOBaHUS BEIOPAHHBIX
obAacTel AAS BKAIOUEHMS UX B MOAeAb. [Ipepnaraercs
BapbUpOBAThL ITapaMeTpPbl U HCIOAL30BaTh YaCTOTHEIE
AVaNia30HBI (YPOBHU AAST MOAeAH 2K), KOTOpBIe MOXXKHO
OIMCATh SMIMPUYECKOM 3aBHCHUMOCTEIO. VI3MepeHwus
NIPOM3BOAUAUCE Ha MaKeTe B AAOOPATOPHBIX YCAOBUSIX
c Tpybol pAmameTpoM 50 MM 0e3 >KUAKOCTH.

[TpepraraeTcsi BKAIOUUTH B MOAEAb YaCTOTHBIM AMa-
TMa30H, YyBCTBUTEABHBIM K N3MEHEHHUIO COCTOSIHUS TPY-
0OMMPOBOAA U, BMECTE C 3THUM, UMEIOIINA MaKCUMaAb-
HOe 3aTyxaHue CHUrHard. Pe3yabTaThl BapbUPOBAHUSA
rapaMeTpoB U300pa’keHbl Ha puc. 4.

3aTyxaHUe B 3arryOA€HHOM TPYyOOIIPOBOAE MOJKET
UMeTb OTKAOHEHUS OT 3KCIIOHEHITMAaABHOTO 3aKOoHa
3aTyXaHus yHOPYTUX BOAH (puc. 4). AaHHBIM 3(QdeKT
HaOAIOA@eTCd [IPU KOHTAaKTe BOAHOBOAA C TPYHTOM,
UMEIOIIUM CBOU KO3(M@UIIUEHT MOTAOIIeHUs aKyCTHU-
YeCKOM BOAHBI, 3aBUCSIIAN OT YaCTOTHI C HaAAWUYMEM
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Puc. 5. AMIOAUTYAHO-4aCTOTHBII CIEKTP 3aTyXaHUsl CUTHaAa NpPH 3allOAHEHUH 1mypda rpyHTOM

pe3KO BBIDA’KEHHBIX MaKCUMYyMOB. l3BecTHa 4acTOT-
Hasl XapaKTepUCTUKA PAa3AUYHBIX IIOPUCTBHIX IIOTAO-
TuTeAe [6]. I'pyHT, B KOTOpBIM IOrpy>karach TpyoOa
IIpA IIPOBEACHUU IIOAHO(MAKTOPHOIO JKCIIEPUMEHTAQ,
TaK’Ke MOJKHO OTHECTU K KAACCY IIOTAOTHUTEAEH, NMelo-
X CBOIO YaCTOTHYIO XapPaKTEePUCTHUKY ITOTAOIIEHUSI.

CoBpeMeHHBIE 3KCIIEpUMEHTaAbHBIE HCCAEAOBA-
HHUSA B 0OAQCTU U3yUYeHUs] aKyCTUUeCKOTO IOTAOLIEeHUs
B IIeCHaHbIX CMeCdaX YKa3bIBAIOT HA MaKCHUMAABHOE
noraouienue B obractu 1200 I'm [7, 8] ¢ BO3MOKHBIM
CMellleHrueM MaKCUMyMa KO3((UIUeHTa MOTAOIIeHUS
B 3aBUCHMOCTH OT IIJapaMeTpOB CMeCH.

OKCIIepUMeHT 110 UMUTAIIUM CO3AaHUA LIypda BhI-
SIBUA BBICOKYIO HH(OPMATUBHOCTb AQHHOT'O YaCTOTHOTO
puanazona (600 —900 I'n, puc. 4, 5) mpu oOHapy KeHUU
OTKAOHEHUsI TPYOOIIPOBOAHOM CHCTEMEI OT HOPMBI, TaK
Kak aMHAHTyAHO-qaCTOTHBIfI CIIEKTD IIPKX BO3HHUKHOBE-
HHUU IIypda nMeeT MaKCUMaAbHOe OTKAOHEHMe aMIIAU-
TyAbl Ha TeX ’Ke 4acTOTaX, KaK M B CAydae C H3Me-
HeHHeM TAyOMHBI IOIPY’KeHUs] U BAAKHOCTH TDYyHTA.
Toukamu Ha pUC. 5 OTMEUYEH COBIAAAIOUINM AMAIa30H
gacToT. [TocTpouM perpeccruoHHYIO MOAEAL B AQHHOM
YaCTOTHOM AVAalla30He, OIPEAEASIONIyIO 3HaueHme 3a-
TyXaHUs CUTHAAQ, IIePeA@HHOIO IO 3arAyOAeHHOU Tpy-
Oe B IPYHT Ha OAWH MeTp, B 3@aBUCHUMOCTH OT BAAYKHO-
CTH I'PYHTQ, 4aCTOThI CUTHAAA U I‘AYGI/IHI:I IIOTPYy>KeHusd.

B Taba. 1 —3 OoTpa’keHBl 3KCIIEPUMEHTAABHBIE CTa-
THCTUYECKHUEe AQHHBIE, Ha OCHOBE KOTODPBLIX CTPOMAACH

MOA€eAb. B TaOA. 4, 5 moAydeHa MaTpuUlla IAAHUPOBAHUSA

OKCIIepuMeHTa.

UHCAO IOBTOPHBIX OIBITOB: M = 3, YUCAO Pa3HBIX
onbITOB: g = 8. Bcero onbiToB: N = mg = 3-8 = 24.

Bocnpou3BOAMMOCTE OIBITOB 11O KpuTeputo Koxpe-
Ha [9]:

2
Smax

Gax = 5 =0192.

max Z Sg

Tabanuneli KpuTepuii KoxpeHa BBIOMpAETCSa AAL
snavenuit: =005 = g = 8 f, = m—1=3—-1=2
AoBepureabHOU BeposTHOCTH P=0,95 cooTBeTCTByeT
snauenue C,° =0,816. Tabanunoe 3HaueHwe GOAbLIE
PacyéTHOTO, CA€AOBATEABHO, OIBITHI BOCIIPOM3BOAUMEI.

KoadduiuenTsl perpeccuu:

b,=9,704, b, = 1,282, b,=2,291, b,=7,283,

b=

12

0,697, b, = —0,785, b,,=0,982, b,,.= —0,76.

YpaBHEHUE perpeccumn:

y(x, X, X;) = 9,70375 + 1,2821x, + 2,2913x, + 7,2829x, —

—-0,697x,x, + 08746x,x, + 09821x,x, — 0,76x,x,X;,

rAe X, — TAyOMHA TIOrPY>KeHUsi TPYObl B IPYHT; X, —
BAQKHOCTB I'PYHTQ; X, — YaCTOTa; y(X,, X, X,) — (yHK-
1M 3aTyXaHUs.

Heo0x0AUMO BBIIOAHUTE OILLEHKY CTATHUCTUYECKOU
3HAUMMOCTH Ka’KAOTO U3 KO3((UINEHTOB ypaBHEHUS
perpeccun.



Tab6auna 1

COOp AQHHBIX AAS DKCIIEPUMEHTA (aMIIAMTYAQ Ha paccrosHuu 1 M)

I'rybuna, MM BaaskHOCTD @ YacroTa, I'g Amnautypa, Ab Amnautypa, Ab Amnautypa, Ab CpepHee
25 0,4 600 —61,65 —61,85 —61,69 —61,73
50 0,4 600 —62,45 —62,31 —62,5 —62,42
25 09 600 —64,13 —64,32 —64,22 —64,22
50 09 600 —653 —65,14 —65,05 —65,16
25 0,4 900 —53,73 —53,95 —53,89 —53,85
50 0,4 900 —61,3 —61,03 —61,23 —61,18
25 0,9 900 —63,35 —63,41 —63,5 —63,42
50 0,9 900 —64,71 —64,85 —64,9 —64,82

Tabauna 2
COop AAHHBIX AASI DKCIIEpUMEHTa

T'rybuna, MM BaaskHOCTB @ Yacrora, ' Amnantypa, Ab Amnantypa, Ab Amnantypa, Ab Cpepnee
25 0,4 600 —60,81 —61,13 —60,95 —60,96
50 0,4 600 —60,81 —61,13 —60,95 —60,96
25 09 600 —60,81 —61,13 —60,95 —60,96
50 09 600 —60,81 —61,13 —60,95 —60,96
25 04 900 —43,87 —43,67 —43,73 —43,75
50 0,4 900 —43,87 —43,98 —43,73 —43,86
25 0,9 900 — 43,87 —43,98 —43,73 — 43,86
50 09 900 —43,87 —43,98 —43,73 —43,86

Ta6aumna 3
Omnpepenrenue KodhduipeHTa 3aTyxXaHus
I'rybuna, MM BaaskaOCTD @ Yacrora, I' 3aryxanue, Ab S S?
25 0,4 600 0,77 0,064 0,004
50 0,4 600 1,46 0,243 0,059
25 0,9 600 3,26 0,065 0,004
50 0,9 600 4,2 0,255 0,065
25 0,4 900 10,1 0,216 0,046
50 0,4 900 17,33 0,242 0,058
25 0,9 900 19,56 0,183 0,033
50 0.9 900 20,96 0,182 0,0333

Hesnauumble KO3 PUIIMEHTEL CAEAYET UCKAIOYUTH
U3 ypaBHEHHUs. 3HAUUMOCTb KO3(p(PUIMEHTOB ypaBHe-
HUS:

Tabanunei kputepunt CrthropeHTa [10] mpm ypos-
He 3HaumMmocTu o=0,05 1 umcae cTereHer CBOOOABI:
v=gm—1)= 16; t-a=00516=212.

Bce koadhduIMeHTH ypaBHEHUS Perpeccum sBAL-
IOTCSl 3HAUUMBIMH, TaK KaK PACYETHBIE 3HAUEHUS t AN
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Horo t_ (Taba. 6).
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Tab6auna 4

Marpuia NAaHuPOBaHUs SKCIIePUMEHTa

Homep DaKTOpHL B HATypPaAbHOM MaciuTabe ®DakTOopkl B 6€3pa3MepHO# cucTeMe KOOPAUHAT BbIxOAHOM IapaMeTp
omerra Z, MM z, z, Ty X, X, X, X, 3aryxanue, Ab
1 25 0,4 600 1 —1 —1 —1 0,77
2 50 0,4 600 1 1 —1 —1 1,46
3 25 0,9 600 1 —1 1 —1 3,26
4 50 0,9 600 1 1 1 —1 4,2
5 25 0,4 900 1 —1 —1 1 10,1
6 50 0,4 900 1 1 —1 1 17,33
7 25 0,9 900 1 —1 1 1 19,56
8 50 0,9 900 1 1 1 1 20,96
Ta6auna 5
PacmupeHHasi MaTpulia MAAQHUPOBAHUS YKCIepUMeHTa
Homep 3 B
P— X, X, X, X, XX, XX, X, X, X, XX, aTyxaHue, A
1 1 -1 —1 —1 1 1 1 -1 0,77
2 1 1 —1 —1 —1 —1 1 1 1,46
3 1 -1 1 —1 -1 1 -1 1 3,26
4 1 1 1 -1 1 —1 —1 —1 4,2
5 1 -1 —1 1 1 —1 —1 1 10,1
6 1 1 —1 1 —1 1 —1 —1 17,33
7 1 —1 1 1 —1 —1 1 —1 19,56
8 1 1 1 1 1 1 1 1 20,96
Ta6auna 6
3Ha4YMMOCTh KO3((PUIUEHTOB ypaBHEHUS
bl tl bI tl tcm
b, 9,704 242,59 b, —0,697 — 17,427
b, 1,282 32,052 b, 0,875 21,865
2,1199
b, 2,291 57,281 b,, 0,982 24,552
b, 7,283 182,07 b, —0,76 —18,99

ITonyueHHOe ypaBHeEHHEe perpeccuu He Y4YUTHIBA-
eT pa3MepPHOCTH BEAUUYHUH AN Ka’KAOTO 13 (PaKTOPOB,
HO OTpakaeT CTelleHb BAUSHHSA KaXAOro akropa
Ha 3aTyxaHHe. AN IPUBEAEHUsI MOAEAM K BHAY, CO-
OTBETCTBYIOIIEMY HATypaAbHBIM BEAMUYMHAM (MUAAU-
MeTpaM AASL TAYyOMHBI U KO3M(PUINEHTYy OOBEMHOU
BaaKHOCTH OT 0,4 po 0,9), BEIpa3uM HaTypaAbHBIE

mepeMeHHbIe M3 KOAMPOBAHHLIX Yepe3 IeHTP TMAaHa U
VHTEepBaA BapbUpPOBaHUs (TabA. 7).

Aaree MOACTaBUM 3HA4YEHUs IIePEMEHHBIX B HaTy-
PaArbHOM MaclITabe BMECTO KOAMPOBAHHBIX M YIIPO-
CTUM BBIpa’KeHUe:

V(2. 25, 25) = 13,5753 — 08926967, — 47,7128z, +



OrnpeaeneHue LeHTPa NAaHa, MHTePBaAa BapbUPOBaHUS
M 3aBHCHUMOCTH KOAUPOBAHHOM IT€PEMEHHOI OT HaTypPaAbHOM

Tab6auna 7

®dakTop Bepxunii ypoBens | Huskuuit ypoBeHb LenTtp HurepBan SaBHCIZD;z:;;yI;gﬁ:Sg;aHHOﬁ
z, 50 25 37,5 12,5 (z,—37,5)/12,5
z, 0,9 0,4 0,65 0,25 (2,—0,65)/0,25
z, 900 600 750 150 (z,—750)/150

CpaBHeHNe A@HHBIX MoAeAnpoBaHus (M) ¢ smnupuyeckumn ()

TaGaAuma 8

TayGuHa 25 MM, I'ay6una 25 MM, TayGuna 50 M, Tay6una 50 MM,
BA@KHOCTE 0,4 BA@KHOCTE 0,9 BA@KHOCTE 0,4 BA@KHOCTE 0,9
F, 'y M 2 M ¢} M 2 M 2
602 0,858 0,907 3,418 3,195 1,611 1,491 4,364 4,198
646 2,198 1,654 5,758 4,385 3,889 3,521 6,770 5,624
689 3,537 4,212 8,098 7,042 6,167 6,043 9,176 8,528
732 4,877 5,643 10,438 9,434 8,446 8,814 11,581 11,508
775 6,217 7,031 12,779 10,713 10,724 10,142 13,987 13,513
818 7,556 8,144 15,119 13,13 13,00 11,564 16,393 15,545
861 8,896 9,013 17,459 17,125 15,281 14,014 18,799 18,176
904 10,236 9,89 19,799 19,521 17,559 17,221 21,205 20,855
R? 0,977 0,989 0,899 0,997

15
Satymnne, 4B
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0 Baryxanue, AG

Baryxanme, AB

Puc. 6. 3aBuCHUMOCTB 3aTyXaHUs OT YaCTOThI
¥ 00'b€eMHO¥ BA@XXHOCTHU

+0,99296z,z, — 00254824z, + 0,00152032z,z, +
+0,0869893z,7, — 0,00162133z,2,7,/

rAe z, — TAyOWHAa IOTpy’KeHusi TPyObl B IPyHT (25—
50 Mm); z, — oObeMHast BAaKHOCTL rpyHTa (0,4—0,9);

Puc. 7. 3aBUCHMOCTH 3aTyXaHHUs OT YaCTOTBI
M TAYOMHBI IOTPY>KEHUS

z, — vacrora (600—900 I'u); y(z,, z, z,) — yHKIHUA
3aryxanusd, Ab Ha 1 MeTp.

Or1eHKa pe3yAbTaTOB MOAEAUPOBAHUS B CPAaBHEHUN
C OMIUPUYECKUMU AQHHBIMH OTpakeHa B TaOA. 8. Ko-
3P PUITNEHTEl AeTepMUHAIINY HaXOASATCSI B AMalla3oHe

or 0,899 apo 0,997, 4TO yKa3blBaeT Ha aAe€KBATHOCTH

™
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MPUBOPOCTPOEHUE, METPOAOTUS U UHOOPMALIMOHHO-U3MEPUTEABHBIE MPUBOPBI M CUCTEMbI

MOAeAHU. 3aTyxXxaHHWe CUrHara B 3aBUCHUMOCTH OT ua-
CTOTHI U OOBEMHOU BA@KHOCTU IPU (PUKCUPOBAHHOM
rnapaMeTrpe «rayomHa 25 MM» H300pa’keHO Ha pHcC. 6,
npu (PUKCHUPOBAHHOM IapaMeTpe «0ObeMHas BAaK-
"octhb (0,4)» — Ha puc. 7.

Takum oOpa3oM, NOpPU MCIOAB30BAaHUU AAHHOTO
ypaBHEeHUs perpecCuu BO3MO’KHO BapbUpPOBaHUE KaK-
AOTO M3 TpeX (PaKTOPOB AASI OIIPEAECACHUSI 3HAUEeHUs
3aTyxaHus CUrHana Ha 1 meTp 3arayOaeHHOro TpyOo-
IIPOBOAQ.
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