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C. 0. COKOJI c-Tt HTY «XIII»

AHAJI3 ICHYIOUUX METOAIB BHUPIBHIOBAHHA
HAIIPY’KEHOCTI 1 ITIOTEHIUAJIY B31OBX CTPUXHA
TYPBOTEHEPATOPY HA BHXOJI WOro 13 TA3Y
CTATOPA

IlpuBeneni icHyroui MeTOAM BHUPIBHIOBAHHS EJIEKTPUYHOTO MOJNS B 30HAX MiJBHIICHOL
HAIPY>KEHOCTI Ta Ha BUXOJ(i CTPHXKHS i3 1a3y, HaBeJeHi IporpaMHi po3paxyHKH i HoOyI0BaHa
KapTHHA pPO3MOALTY HANPYKEHOCTI eJIeKTPHYHOro IOJisI 0e3 BHKOPHCTAaHHS Ta 3
BUKOPHCTaHHSM HAIBIPOBITHOI CTpiuky.. PO3IISHYTI MOXIIMBOCTI rpaJyBaHHs i30JILIl Ta
[I0KAa3aHO MOJKJIMBICTh BHHHUKHEHHS IIOBEPXHEBHX Ta YAacTKOBUX pO3psAAIB B  30HI
HEpiBHOMIPHOT HAIPY>KEHOCTI eIeKTPUIHOTrO OIS .

KoiouoBi ciioBa: 4acTKOBMH pO3psi, KOPOHYBAaHHS, HAIPYKEHICTh EIEKTPHYHOrO
TI0JIs1, HAMIIBIIPOBiJHE OKPHUTTSA.

Beryn. Ilpu i30moBaHHI eNEKTPUYHMX JeTallell TypOoreHepaTopiB
Mae wMicue mpodiema: B OUIBIIOCTI BHUNAAKIB TP  KOHCTPYIOBAaHHI
ENIEKTPUYHOI 13011 HE BAAETHCSI BUKOPHCTOBYBATH HalKpaiy ii popmy 3
TOYKM  30py  3m00yTTsl  HaWOLIBII  BWUTIAHOrO  JUIs  pPoOOTH
eNIEKTPOI30JIHHUX MaTepiaiiB piBHOMipHOTro nonst. [1, 2, 3]

Ile oOymoBieHO THUM, IO B pPIBHOMIPHOMY TOJi JUISHKA
eNIEKTPOI3ONIIMHOIO ~ Marepially  MaloTh  NPAaKTUYHO  OJIHAKOBY
HaNpy)XeHICTh MO, TOOTO Mae Micle HalKpalle HOro BUKOPUCTaHHSA. Y
HEPIBHOMIPHOMY MO OKpEeMi IUISIHKH €JIEKTPOI30JNIAIIHHOI KOHCTPYKIT
HECyTh IIJBHUIICHE €IEeKTPUYHE HaBaHTa)XEHHS, 110 MOXE NPUBECTH 0
JIOCUTh HIBHIKOTO PYHHYBaHHS MartepialiB IMX oOJacTed, a Ha YaCTHHH,
0 3aJIMIIWINCS, TiSITUME MiJIBUIEHA HAIPYXXEHICTh ITOJIS, 10 NpHU3BEe
JI0 iX pyHHYBaHHS.

Ananiz giteparypu.llpy HeomHOpiTHOMY €JIEKTPHUYHOMY MO
MOXHa IJBUIIUTH IPALE3JIaTHICTh EJIEKTPUYHOI 130JsMii, 3HIKYIOUN
HalpY)XEHICTh TONIi B HAHOUIBII HAaBAaHTAXKEHWX JAUTSHKaX [UISIXOM
301IbIIEHHsT PO3MIpiB KOHCTpYKLiH. OJHAaK TakWid HUISIX €KOHOMIYHO He
BunpaBaaH. Jlpyruii MOXIJIMBHH IUISX — BUPIBHIOBAHHS EJIEKTPUYHOTO
mons B KOHCTPYKHii, IUIIXOM  PEryjIioBaHHS  (BUPIBHIOBaHHS)
ENIEKTPUYHOTO  TIOJIS, CTBOPIOIOTH  OUIBII  PIBHOMIpHMH  PO3MOALT
EJIEKTPUYHOTO HABAHTAXKEHHSI Ha OKPEMHUX NUISHKAX eJeKTPOi30JIsImiiHIX
MaTepiajiB, 110 MiIBUILYE, K TPaBHIO, iX
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TIpane3aTHICTb. PerynioBaTu eJekTpuyHe Mojie MOXKHa JJBOMa CIioco0amu:
3MiHIOIOYM a00 aKTHBHY NPOBIJIHICTb, 200 €MKICTh OKPEMHX IiISHOK
1300smii.

PerysiroBaHHS ~ €IEKTPUYHOTO TONS 33  JONOMOTOK  aKTHBHOI
MIPOBIHOCTI 3IACHIOETHCS IIISIXOM ITiIBUINCHHS AKTHBHOI IPOBiTHOCTI
OKpEeMHUX IUISHOK i30JIS1i1, [0 HABOMUTH 10 3MEHIIEHHS Ha HUX NaJliHHS
HaNpYTH, 1 OMNOpY ENEKTPOI3ONAIHOI KOHCTPYKIMH, ajie NpU IbOMY
301IBIIYIOTHCS AMENEKTPUYHI BTPATH 1 MiJBUIIYETHCS Temmeparypa. Tomy
pETYJIIOBaHHS TOJIS 32 JIONMOMOIOI0 AKTHBHOI MPOBITHOCTI OOMEXYETHCS
JIOITyCTUMUMH ~ OTIOPAMH  CJIEKTPUYHOI  130yAIii 1 HAHOUTBIIOK 11
TEMIIEpaTypOIo.

MasnoeeKkTUBHE PErytOBaHHS TOJNS 3MIHOK AKTHBHOI MPOBIIHOCTI
MIPY BUCOKIHM 4YacToTi i MpH IMIYJIBCHOMY PEXHMI i3-3a2 BETUKOI €MHICHOI
MIPOBITHOCTI €JIEKTPUYHOI 130isi1ii. PerymoBaHHS IMOJST 3a JIONMOMOTOIO
aKTHBHOI NPOBIHOCTI AOIIIFHO BUKOPUCTOBYBATH Ha ITOCTIHHIN 1 3MiHHIN
Harpy3i HU3bKOI YaCTOTH.

3MiHM aKTUBHOI ITPOBITHOCTI MOYKHA TOOUTHCS JIEKITBKOMA IIISIXaMH:

1) miGopoM eneKTPOI30IALIHHNX MaTepiajiB 3 PI3HOIO NPOBIHICTIO;

2) BUKOPUCTAHHSIM aKTUBHHX JIILHHUKIB HAIPYTH;

3) YCTaHOBKOIO KOPOHYIOUHX €JICKTPOIIB;

4) BXXKMBaHHSIM HaIiBIIPOBIIHUX TTOKPHUTTIB.

[epmmii BapiaHT cCIiJi BHKOPHCTOBYBAaTH TIpH KOHCTPYIOBaHHI
KOMOIHOBaHOI 130JALil, po3Millyloun B 00JacTi OLIbIIOl HANPYXEHOCTI
mois  Marepiand 3 MiJABHIIEHOI  mpoBigHicTio.  [linbupatoun
eNIEKTPOI3OJIALIMHI MaTepiajad, MOXHa 3HAaYHO BHPIBHATH  PO3MOALT
MOTeHIiaNiB B eNeKTpuyHil i3omsmii. [Ipore Takwmit minOip He 3aBxau
MOXIIUBHH, OCKIJIBKH €JIEKTPOI30JsIiHHUN MaTepiajl MOBHHEH OJHOYACHO
BIJMIOBiIaTH TIEBHUM BUMOTaM II0 MEXaHIYHUM, TEIUIOBUM 1 1HIIHM
BIacTUBOCTSM. JIITbHUKA HALIPYTH /TSI PETYJIUPOBAHUS €IIEKTPUIHOTO TTOJIS
JIOLJIFHO 3aCTOCOBYBAaTH B THX BHIIQJKaX, KOJNW BIH OJIHOYAcHO Oyze
BHUKOPHCTOBYBATHCh 1 B IHIIMX LUIAX, HANPUKIAA Ui BUMIpY HampyrH.
TakuM IPHUKIIAJOM MOXKE CITYKUTH €JIeKTPOCTATHYHHUI TeHEepaTop.

3a /I01OMOroI0 JIPHUKA HAaNpyrd HaBpsl Y MOXKJIMBO OTPUMATH
PIBHOMIpHHMI PO3MOAIT MOTEHI[iaNiB, OCKUIBKM Uil LLOTO HEOOXOIAUMO
Oy110 0 MaTH OE3KIHEYHO BEITUKE YMCIIO 30H/IIB 1 €JIEMEHTIB JUTBHUKA.

Koponytodi e1ekTpoay migBHIIYIOTh TPOBIAHICTE AUITHKA MPOMIXKKY,
0COOJIMBO 3HAYHO B MICIi iCHYBaHHSI KOPOHHOTO po3psiay. Takum YuHOM, B
MICTI KOPOHHOTO pO3psAY MaAiHHS HaNpyrd 3MEHIIYETbCS 1 PO3IMOILI
TIOTEHIiaIiB cTaHe Oiabll piBHOMIpHMM. B TO#l e 4yac, BUKOpPHCTaHHS
KOPOHHOT'O PO3PSAY IJIsl PErYIIIOBAHHS €IEKTPUYHOIO MOJIsl Mae OOMEKEHe
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BXKUBAHHS 13-3a Py CEpHO3HUX HEMOMIKIB: BUAUISIOTHCS XIMIYHO aKTUBHI
MIPOAYKTH, BUKJIMKAIO4i PYHHYBaHHS €JIEMEHTIB KOHCTPYKIIii; KOpOHHMM
paspsia B piAvHI BUKIUKAE ii pyHHYBaHHS; CTBOPIOIOTHCS PaJlioNepenIKoq,
0 MOXX€ IIPUBECTH 0 IOPYIIEHHS HOPMAJIBFHOTO BHCOKOYACTOTHOTO
3BSI3KY MO JIHISX eJeKTpolepenayi; IIyM BiJi KOPOHHOI'O pO3PSIy
HETaTHBHO BIUTMBAE Ha Mpale3aTHICTh 00CIyroBYIOUYOro MepcoHay.

HamiBripoBigHi ~ MOKpUTTS ~ 3a3BHYail  BHUKOPHCTOBYIOTH ISt
BUPIBHIOBAHHS €JIEKTPUYHOTO IOJIST B 130J5TOpax, 130JLii €IeKTpUIHHX
MaluH, Kabensx i IHMMX KOHCTPYyKUisx. KOHCTpyKIis HamiBIPOBIAHUX
TIOKPUTTIB JIOCUTH TpocTa. [Ipu perenbHOMY BHKOHAHHI MOXKHAa OTpUMAaTH
NPAaKTHYHO DPIBHOMIDHMHM pO3MOAI  MOTeHmiady. E€MKicHI crocoOu
PETyIIOBaHHs CICKTPUYHKX ITOJIiB 3aCHOBAHI Ha 30UTBIICHHI €MKOCTI THX
JUJISTHOK €JICKTPUYHOI 130I411i1, B SIKMX HEOOXiJHE MOHU3UTH TaiHHS
Hanpyru. 30UIbIIEHHS €MKOCTI OKPEMHX HUISHOK 130JIAIi1 OTPUMYIOTh
HACTYITHUMHU crocoOamu: 1) pO3MIlIEHHSIM B THX MICIPIX, Jie IOTpiOHE
TIOHU3UTHU MAJIHHS HANPYTH, AIEIEKTPUKIB 3 IMiJBHUIIECHOIO JieIeKTPHYHOIO
MIPOHUKHICTIO (TpasMpyBaHHs 130JSIMM); 2) BXKUBAHHSAM BHYTPIIIHIX 1
30BHIIHIX €KpaHiB; 3) BHUKOPHCTaHHSIM KOH/EHCATOPHUX OOKJIaJIaHb.
EMKoCTHI crocoOu perymoBaHHS €NEKTPUYHHUX TONiB e(eKkTHBHI mnpu
3MIiHHIH Harpy3i 1 IMITyJIbcax.

BxuBaHHA  HANIBOPOBIAHMX  ITOKPUTTIB  MIABHIIYE  HANPYry
BUHHMKHEHHS TTOBEPXHEBHUX PO3PSIIB B Pe3y/bTaTi 3HW)KEHHS HaHO1IbIIOl
HATIPY)KEHOCTI OIS 110 KOPAOHY PO3JLTY JBOX cepenoBuil. HamiBrpoBinHi
TIOKPUTTS TiIBUILYIOTh TEMIIEpaTypy 130J1sMii 32 paXyHOK CTpYMY BUTOKY,
IO CIpusi€ IMiACYIIYBaHHIO 1i TOBEpXHi 1 30UIBIIECHHIO PO3PSIHUX
XapaKTEPUCTUK Y BOJIOTIH 1 3a0pymaHeHiit atmocdepi.

[NopiBHSABIIM BCi MOXJIMBI CIIOCOOM BHUPIBHIOBaHHS EIEKTPUYHOTO
MoJsl, MOXXHa 3pOOMTH BHUBIA TPO Te, MO Uil BUPIBHIOBAHHS IO B
reHeparopi HEOOXiZHO 1 Hal3pydHille 3acToCyBaTH HaMiBIIPOBIAHI
nokputTs. He auBisiuMch Ha Te, IO MO HUM MPOTIKAE CTPYM 1 JONATKOBO
rpi€ 130NIAIiI0, 1HIIOrO JOIUTBHOTO CIIOCOOY BHUPIBHITH TMOJE B
oOMexxeHOMY TIpocTopi HeMmae. Terwio, 10 BUALIUTHCS i3-3a MPOTIKAHHS
CTpyMy TIO HaIliBOPOBIJHUX ITOKPUTTSX BPAaxOBYETbCS Ha  eTar
BUPOOHMIITBA 1 BXOJIUTH B TEIUIOBUI PO3PaXyHOK.

Po3paxyHok napamerpis

PosrnsiHeMo kapTHHY mois, NMpH Hampysi Ha crpwkHi 24kB, mo
130JIbOBAaHUH CKJIOCTPIYKOI0 3 TMPOCOYEHHsSIM (€=2.3) TOBIIMHOIO B 3MM,
SIKIIIO HE 3aCTOCOBYBATH 0COONMBUX 3ax0MiB. E= 1.26 MB/m.
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st po3paxynky HampyxeHocti monss Ha EBM Oyino BukopucTaHo
nporpamy FEMM 4.2, V niii nporpami CTBOPIOETBCS MOJENb Masza i
CTPIDKHIO Ha BUXOJ i3 HbOr0. bepyTbcst MozenbHi po3Mipy KOHCTPYKIIi,
3a[1a€ThCs TOBIIMHA 130JI1i1 HAa CTPYOKHI 1 11 JieNeKTpHYHa TPOHHUKHICT.
3amaeTbcs Hampyra Ha crpwkHI 24 kB, mo BigoMo 1 Hampyra Ha
MarHiTonpoBoai cratopa 0 B — ockinbku BiH 3a3emuieHuit. [Iporpama
PO3paxoBye pO3IOLT MOTEHIIIaliB, P BUKOPUCTaHHI JOMATKOBOI (PyHKIIiT
MIpOrpaMu, BOHA BioOpakae PO3MOT HATIPYKCHOCTI 1 YHCIIOBI 3HAYCHHS.
I'padiku po3moniiay MOTEHINANIB i HAMPYKEHOCTI IMOJSA, a TAKOX YUCIIOBI
3HA4YEHHs IpeJcTaBieHi Ha puc. 1 i 2.

1,900e+004 | »2,000e+004
1.800e+004 : 1.900e+004
1,700e+004 | 1,800e+004
LAODR+004 ¢ 1.7008+004
| 1.500e+004 ¢ 1.600e+004
1,400e+004 | 1,500e+004
1.3008+004 © 1.4008+004
1,200e+004 | 1.300e+004
1.100e+004 ; 1.200e+004
1,000e+004 © 1,100e+004
0,000e+003 ¢ 1.000e+004
8.000e+003 | 9,000e+003
7.000e+003 : 8.000+103
6,000e+003 | 7.000e+003
5.000e+003 ; 6,000e+003
4,000e+003 : 5.000e+103
3.000e+003 ; 4,000e+003
2.000e+003 ; 3,000e+003
1,000e+003 : 2,000e+003
<0,000e+000 : 1.000e+003

Density Plot; ¥, Yolts

Puc.1 — KapTuna po3nofiny nmoTeHIiiagiB Ha BUXOAI CTPIDKHIO i3 Masa
TypOoreHeparopa

Taxum yuHOM BUJHO, IO JJI1 BHKIHOYCHHS IJ_IKiI[J'H/IBOFO BIUIMBY

i0HI3aIll MK CTPW)KHEM 1 Ma30M HEOOXITHO TPHUHATH 3aXOqH IO
BUPIBHIOBAHHIO TIOJISI.
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1.1980+006 : >1.261e+005
1,133e+006 ; 1,193e+006
1.072e+006 : 1.135e+H106
1.009e+006 : 1.072e+006
3.461e+005 ; 1,009e+006
8,830e+005 ; 9.461e+005
8,199e+005 ; 8.930e+005
7.969e+003 ; 8,199e+003
6.938e+005 ; 7.560e+005
§:307e+005 : 6.938e+003
5.676e+005 ; 6,307e+005
5.046e-+005 : 5.676e+003
4,415e+0035 ; 5.046e+003
3.784e+005 : 4.415e+005
3.154e+0035 ; 3, 784e+003
2.523e+005 : 3.154e+005
1.8928+003 : 2.523e+005
1.2619+005 : 1.992e+105
6.307e+004 : 1.261e+003
<2.051e-001 : 6,307e+004

Density Plat: [E], ¥/m

Puc.2 - KapTrna nosnst Hanpy>KeHOCTi Ha BUXOAI CTPIDKHIO 3 Masa
TypOoreHeparopa

Ha pwuc.3 mokazaHo po3moin HaIpyKeHOCTI MOJsl NMpW TI'pajyBaHHI
13051011, KONM BOHA CKJQJAETHCS 3 KUIBKOX IIapiB 3 pI3HUMHU
JIEeNeKTPUIHUMH TPOHUKHOCTSIMH. [Ipy po3paxyHKy Oyjo BHKOpHCTaHO 3
IapOBY MOJIENb 3 €=7, &=1, £3=2.3 BiJINIOBITHO.

Lleit Meron 3HAWIIOB INIMPOKE BUKOPHUCTAHHS, OOIPYHTOBaHWI
€KOHOMIYHOIO JOIUIBHICTIO 1 MPOCTOTOIO TEXHOJIOTIYHOI'O BIPOBAKEHHSL.

Ha puc.4 moxazaHo 30HM IiJBHIIEHOI HANPYXXEHOCTI EIEKTPHYHOTO
TIOJIS B 130JIAIIIT CTPYIKHS B MICILIX HOTrO BUXOY 3 a3y TypOoreHepaTopy.

Po3paxyHKH MOKa3yrOTh, II0 B LUX 30HAX MOMJIMBO BHUHUKHEHHS
TIOBEPXHEBUX Ta YACTKOBHUX PO3PSIIB B 130JIAIII1.
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Puc.3 — Pe3ynbraTé po3paxyHKy HAaIPYKEHOCTI eIeKTPHIHOTO MO 6e3

BHKOPHUCTAHHS TpalyBaHHsI 1301111 (2) Ta 3 HUM (0)

1.192e+006 : >1.261e+006
1.135e+006 : 1.195e+006
1.072e+006 : 1.13Se+006
1.009e+006 @ 1.072e+006
9.451e+005 : 1.009e+006
2.830e+005 : 9.461e+005
8.1992+005 : 8.830e+005
7.5692+005  2.199e+005
6.9382+005 ;| 7.569e+005
6.2307e+005 : 6.938e+005
5.676e+005 : 5.207e+005
5.046e+005 : S.675e+005
4.415e+005 : S5.0462e+005
3.7842+005 : 4.4152+005
2.1542+005 : 3.7842+005
2.523e+005 : 3.154e+005
1.892e+005 : 2.523e+005
1.261e+005 : 1.892e+005
5.2307e+004 ; 1.261e+005
=2.051e-001 : 6.307e+004

Density Plot: |E|, W/m

OO,

Puc.4 — Po3monin Hanpy:Xe€HOCT1 eNEKTPIIHOTO OIS Ha BIXOJI
CTPIDKHIO i3 TMa3y cTaropa TypOoreHeparopa
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BucnoBok: 1. [lpuBeneni icHyroui MeTOAM BHPIBHIOBaHHS
€IIEKTPUYHOTO TIOJISL.

2. HaBenmeHi KapTUHM PO3MOJTY HANpPYKEHOCTI €IEKTPUYHOTO
TIOJISL B3JIOBXK CTPIDKHS Ha BUXOJII HOTO 13 1a3y craTtopa TypOooreHeparopa.

3. TlokazaHo, 110 HEPIBHOMIpPHMH pPO3MOALT HANPYrW B3IOBX
CTPIDKHS MOKE€ TPH3BOAMUTH 10 IMOBEPXHEBUX Ta YAaCTKOBUX PpO3PsNiB B
1300s0ii.
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B. JI. YYIJIIEEB, Benyuwmii wumwxenep HTIL[ ITAO «3ABOJ
«HOXKKABEJIb», Xapbkos;

B. M 30/I0TAPEB, n-p TexH. Hayk, ['enepanbHbiii qupextop ITAO
«3ABO/JI «KOXKKABEJIby, XapbKos,

E. B. YYJIEEBA, xaHn. TexXH. HayK, [IJIaBHBbIA CHEHUAIUCT IO
nonumepubiM Matepuanam HTL TTAO «3ABOJ «HOXKABEJIby,
XapbKoB;

C. KO. AHTOHEI], wnayanpHUK J7a00paTOpUU  3JIEKTPUYECKUX
UCIBITAHMNA W ToxapHod Oe3omacHoctr [[3J1 TTAO «3ABO/]
«FOXKABEJIby», Xapbkos.

UCCJIEJOBAHUE DJJIEKTPO®U3UYECKHUX CBOMCTB
KOMITO3UIIUA HA OCHOBE NOJIMBUHUJIXJIOPUIA JIJISI
N30/ mnn CHJIOBBIX KABEJIEA HHU3KOI'O
HAIIPSOKEHU A

IIpencTaBieHbl pe3yiabTaTbl TEOPETHYECKUX M SKCIIEPUMEHTANbHBIX HCCIEJOBAaHUM MO
OIPEJIEIEHNIO  IEKTPOPUIHMIECKHX CBOHCTB IOJHMEPHBIX KOMIO3HIMH Ha OCHOBE
nonmuBuHMIxIopuaa (I1IBX). M3ydens! BIMSHUS MHTPEIUEHTOB HA TEXHOJIOIMYECKHE CBOICTBA
IIBX xommosuruii. OmpeneneHsl OCHOBHBIC OTJIMYHS  OJIEKTPO(H3MYEUKHX CBOMCTB
MaTepuaIoB U30JSALUH B 3aBUCUMOCTH OT BOJOIOTJIOIIEHUS!.

KmioueBble ciaoBa: nomuBuHmwixiopun (IIBX), ynensHoe 00BbeMHOE DIEKTPHYIECKOE
CONPOTHBIIEHHUE, AUIEKTPUUECKAsl IPOHUIAEMOCTb, TAHT€HC yIJla AUBJIEKTPUUECKHX MOTEpPb,
BPEMsI BBIIEPIKKH B BOJI€, BOJONOTJIOIEHUE, H30JISLUS, TOTUMEPHAS KOMITO3HIIHS.

Homusuamnxiopuy (ITBX) sBnsiercs oqHUM U3 HanOoOJIee W3BECTHBIX
MHOIOTOHHQ)KHBIX M IPAKTHUYECKH BA’KHBIX MOJIMMEPHBIX NMpoaykToB. Ha
€ro OCHOBE TNONY4YaroT MONYMSATKHE W MsrKue (TUIacTu(HUIMpOBaHHBIE)
TIONIMMEPHBIE  KOMITO3MIIMH, HCIIOJIb3yeMble B MPOW3BOJCTBE Kabenell wu
IIPOBOJIOB.

OcHoBHOW mpobnemorr [IBX sBisercs ero BechbMa  HH3Kas
cTabuiabHOCTh. [lo3TOMy TpM XpaHeHWH, mHepepaboTKe W HKCILTyaTaliy
IIBX, a Taxxe Npu MONTY4E€HUH, XPAHEHUU U UCIOJIb30BAaHUH MOIUMEPHBIX
KOMITO3MLIMA 1 KabenpHO-poBogHKKoBOM mnpoxykimu (KIIII) Ha ero
OCHOBE HEOOXOIUMO NPHMEHATH COBOKYITHOCTH METOJIOB, IPHBOISIINX K
TOBBILIEHUIO ycToiunBOoCcTH [1BX K eHCTBUIO pa3iindHBIX (AKTOPOB, K €T0
crabwimm3anui [1].

B [2] nokazaHa 3eKTHBHOCTb UCIIOIB30BAHMS COYETAHMUS CONIEH
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