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Pedepar. bonee 70 % Harpy3ku B MeTaTypruH, TOPHO-, Fa30100BIBAIOIINX U APYTHUX OTPACIAX
B CHI" cocTaBnsIOT aCHHXpOHHBIE ABUTATENHN. AKTyalbHON 3a1a4dell A7l BCeX MPEAIPHUITUH SBISA-
€TCsl CHIDKCHHUE MOTPeOICHHsT PEaKTUBHOM MOLIHOCTH B CETH M obecliedeHNe HaJeKHOTO ITycKa
JBHUTATENS 32 CUET KOHTPOJIS BEIMYMHBI CONPOTHBICHNMS ero m3oiiuu. Hanbonee s dekrinBHOE
MEpOMPHUITHE IO KOMIIEHCAIIMN PEaKTHBHON MOIHOCTH — pa3MeIleHne KOHJEHCATOPHBIX OaTapeit
HETOCPE/ICTBEHHO B TOYKAX MOAKIIOYEHHs ACHHXPOHHOTO ABUraTelNs — JIOKaIbHAs KOMIICHCALHS
peakTUBHON MOIIHOCTH. Llenplo uccienoBaHUl OBUIO CHIDKCHHE Ce0ECTOMMOCTH BBITYyCKaeMOM
HPOAYKIMH HPEANPUATHS, YTO 00eCIeYnBacT KOMIICH AU PEAKTUBHOW MOIIHOCTH, a B IIEPHOJ
TEXHOJIOTMIECKO} Iay3bl HCIIONb30BaTh MOIIHOCTB, 3allaCeHHYIO0 B Oarapee KOHIEHCATOPOB JUIS
KOHTPOJIsI U3MEHEHUs BEIMYMHBI CONpPOTUBNIEHUs u3ominuu. [locne oTkmroyeHus nBuUratens oT
MHTAOIEH CeTH U ero OCTAaHOBKH K OOMOTKaM MapajuielbHO MOAKIIOUAoT 6aTapero KOHIEeH caTo-
poB. Pa3psin koHAEHCaTOpa OCYIIECTBISIETCA B KOHTYPE COCTOSILETO U3 MHIYKTHBHOCTH OOMOTKHU
JBHTaTeNs, KOMIUIEKCHOTO COMPOTHBICHHS M30JSIIUK M EMKOCTH Oatapen. XapakTep MepexoHo-
o mpouecca paspsijia KOHICHCAaTOpa 3aBUCUT OT BEJIMUUHBI DJIEMEHTOB CXEMbI 3aMeleHus. [lepe-
XOJHBIN IPOLECC MOKET HOCUTH allepUOJUUECKU U epuoaudeckuil xapakrep. CtapeHue U3ois-
MM OOMOTKH JBUTATENs IPUBOJUT K YMEHBIICHHUIO BEJIMYMHBI €€ CONpPOTUBICHHS. JoCTrmkeHne
BEITMYMHON CONPOTUBIICHUS H30JSIIUH KPUTHUECKOTO 3HAYEHHSI TPUBOJHUT K M3MEHEHHIO XapaKTe-
pa mporecca. PaspaboTanHoe yCTpOHCTBO OCYIIECTBISIET KOHTPOIb COCTOSIHUSI M3OJIAILMN JIBUTa-
TNl W TUTAIOIETO Kabenmst BO BpeMs TEXHOJOTHUYECKUX Tay3 0e3 HM3KOBOJBTHOTO HMCTOYHHKA
NUTAHUS U TOTNOJIHUTENBHBIX KOMMYTAIUH.
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Diagnostic of the Insulation State
of the Asynchronous Motor and the Power Supply Cable
under Conditions of Local Compensation

V. E. Krivonosov"

DPriazov State Technical University (Mariupol, Ukraine)

Abstract. More than 70 % of the load in metallurgy, mining, gas, and other industries of the CIS
consist of asynchronous motors. A relevant objective for all enterprises is to reduce consumption
of reactive power in the network and ensuring reliable start of the engine by controlling the re-
sistance value of the insulation. The most effective measure for reactive power compensation
is placing the capacitor batteries directly at the points of connection of the asynchronous motor
i. e. local reactive power compensation. The aim of the present research was to reduce the cost of
production of the enterprise (which provides reactive power compensation), and in the period
of technological pause to use the power stored in the capacitor to batteries in order control the
changes of resistance value of insulation. After disconnecting the motor from the mains and
its stop, the windings is being connected in parallel to the capacitor bank. The discharge of the
capacitor is performed in the circuit consisting of the inductance of the motor winding, the integra-
ted insulation resistance and battery capacity. Characteristic features of the transitional discharge
process of the capacitor depend on the size of the equivalent circuit elements. The transition
process may be aperiodic and periodic in its nature. Aging of motor winding causes a decrease
of its impedance. When the magnitude of the insulation resistance reaches a critical value, this
causes a change of the nature of the process. The device that has been developed monitors the
insulation condition of the motor and the power supply cable during technological pauses without
the low voltage power source and additional switching.

Keywords: asynchronous motor, capacitor bank, reactive power compensation, insulation re-
sistance, transition process

For citation: Krivonosov V. E. (2017) Diagnostic of the Insulation State of the Asynchronous
Motor and the Power Supply Cable under Conditions of Local Compensation. Energetika. Proc.
CIS Higher Educ. Inst. and Power Eng. Assoc. 60 (6), 536-543. DOI: 10.21122/1029-7448-2017-
60-6-536-543 (in Russian)

Ha ceronusiimauil JeHb akTyaJIbHOM 3a/iaueil i BCEX MPEANPUATUHN SIBISET-
Csl CHW)KEHHE TOTpeOJIEeHUs] PEaKTHBHON MOIMHOCTH B CETH W OOecleyueHwue
HaJeKHOTO ITyCKa aCHHXPOHHOTO JABUTATE s (A/J]) 32 CUET KOHTPOIIS BETHMYIUHBI
COINPOTHBJICHHUS €T0 U3OJISILIHH.

Hapymienue TeXHOIOrH4ecKoro HUKIIa — BaXKHBIN (akTop, BIMSIOMINIA Ha ceOe-
CTOMMOCTH BBIITYCKAEMOM  NPOAYKIMK M SKOHOMHYECKHX IOKazaTeled Jr000ro
npeanpustas. bonee 70 % Harpy3ku B METaTypruu, TOPHO-, Ta30100BIBAIOIIEH
n apyrux orpacisix CHI' cocraBmsifor acMHXpOHHBIE aBurarend [1], W3 KoTo-
peix 3040 % paboTaroT ¢ ATUTENHFHBIMHA, KPAaTKOBPEMEHHBIMH TEXHOJIOTHYECKIMHU
nay3aMH WIH B pexxuMe ropsiuero pesepsa [2]. AJl, paboTaromiye B Takux pexumax,
TIOABEPTAIOTCsI BO3ACHCTBHSAM IMOBBIIICHHOW BIAYKHOCTH, 3allbUICHHOCTH U JIPYTHX
(hakTOpoB arpeccuBHOM cpezbl. OCHOBHBIM TpeOOBaHHUEM, NIPEIbsIBIsIEMbIM K AJl,
SIBJISIETCSI HaZ@KHBIN ITyCK, KOTOPBIH 0OEeCTIeunBaeT UCTIPaBHAS U30JIAIUS OOMOTOK
cratopa A/l [3]. [lyck AJl, kora BenudrMHa COTIPOTHUBIICHHS U3OJISIUN CTAaTOPHBIX
oomotok Hike 0,5 MOw, 3anpenieH. B GonpmmacTBe ciydaeB (85-90 %) ortka-
361 AJ] CBSI3aHBI C MTOBPEKACHUEM U30JISIIMK OOMOTOK [4].

ACUHXpPOHHBIC JIBUTaTEeJId — CaMble MAacCOBBIC TOTPEOUTENIM PEaKTHBHOMN
anekTpudeckoil sHeprun. Hanbonee s GeKTHBHBIM MEPOTIPUATHEM 110 KOMIICH-
caluil PEaKTHBHON MOIIHOCTH SABIISIETCS pa3MelleHhe Oarapeil KOHJIEHCAaTo-
pos (bK) HenocpencTBeHHO B Toukax mofkitodeHns AJl — mokampHas KOMITCH-
calys peakTUBHOU MOIIHOCTH [5, 6].
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JUi TUarHOCTUKHM COCTOSHMS M30UMu AJl B NEpUON TEXHOJIOTMYECKUX
nay3 pa3paboTaHbl criocoObl U yCTpolcTBa [7, 8], MO3BOJSAIOMINE U3MEPSTH Be-
JIMYUHY COINPOTUBIICHUS U30JLIIMU Hocie oTKIoYeHust AJl ot cetu, quarHocTu-
pPOBaTh €€ COCTOSIHHE U BBIABISTH NPUYMHBI CHWKEHUSI COIPOTHBIEHUS. B mn3-
BECTHBIX YCTPOMCTBAX IS MPOBEACHHSI KOHTPOJISI COCTOSHHUS M30JISLUN HMEIOT-
Cs MCTOYHMK IMTAaHWS, KOMMYTAllMOHHAs amnaparypa, HIPOU3BOAWUTCS  PAA
NEePeKIIOUeHUN 1 HECYTCS AONOTHUTENBHBIE YSHEPTeTHUECKUE 3aTPaTHI.

AxTyasnbHas 3ajjaya — CHIDKCHHE Ce0ECTOMMOCTH BBIITYCKAeMOH NPOIYK-
UM OPEANPHUATHS, YTO OOecleurnBaeT KOMIICHCALUsl PEAKTUBHON MOLIHOCTH,
a B TEPHOJA TEXHOJOTUYECKOW IMay3bl HCIOIh30BAaTh MOLIHOCTh, 3allaCEHHYIO
B bK 17151 KOHTpOMNS M3MEHEHHUST BETMYMHBI COMPOTHUBIICHUS U30JISAIIAH.

B nmanHO# pabore paccMOTPEeHO HCHOJIB30BaHUE 3HEPruH, 3amaceHHo B BK,
BKJIFOUEHHOH MapajuieibHo 0OMoTkaM A/Jl, Ul TMarHOCTUPOBAHKS COCTOSHUS U30-
TSI 0OMOTOK aCHHXPOHHOT'O JIBUTATEIISI B MOMEHT €0 OTKITFOUSHUSI OT CETH.

ITo mpasunam ITY3 [3], npu otkmouennn bK oT cetn oHu 3ambIKaroTCs Ha
paspsaHble CONPOTHBIICHUSI WM JIAMIIBl HAKaWBaHWS. Takue MepeKItoYeHus
H03BOJIIIOT TPeoOpa3oBaTh 3amaceHHyro B BK anekTpuueckylo SHepruro B Terl-
JIOBYIO.

Cxema nonkmroueHHol BK k oOMoTkamu cratopa AJl mpuBeneHa Ha puc. 1,
cXeMa 3aMelIeHns mocje ocTanoBku AJl — Ha puc. 2.

A

B

C

KM1
KM2 L
Cox—-Cix Crx
AL
Puc. 1. Cxema noakIrodeHus 6arapen Puc. 2. Cxema 3aMelleHNs TT0CJIE OCTAHOBKHU
koHzeHcaTopa: Cpx — eMKOCTh OaTapen ACUHXPOHHOTO JIBUTATEIIS:
KOHJIEHCATOPA C OCTATOYHBIM HAMPSIKEHUEM Xraj> Raj — VIHIYKTHBHOE M aKTUBHOE
[OCJIE €€ OTKIIOUEHHUS OT CETH CONPOTHUBIICHHST OOMOTKH CTaTOpa aCHHXPOHHOTO

nsurarens; Ry, C, — aKTUBHAS U EMKOCTHAs
COCTABJISIOIIME COMPOTUBIICHUS U30JIALUH
0OMOTKH aCHHXPOHHOTO JABHUTATEIIs

Fig. 1. Wiring diagram for battery capacitor:
Cyk — battery capacity of the capacitor
with the residual voltage

after disconnection from the network Fig. 2. Equivalent circuit after stopping

the asynchronous motor: X; s, Ray— inductive
and active resistance of the stator winding
of the asynchronous motor; R,, C, — active
and capacitive components of the insulation
resistance of the winding
of the asynchronous motor

[IpuarMas 11s1 YIpoOIIeHus pacdeTa COMPOTHUBICHHE TUAIEKTPHKA aKTHUB-
HbIM U HE YUYUTHIBas MaJlO€ IO BEIMYMHE aKTHBHOE CONPOTUBICHHE OOMOTKH
cratopa AJl, cxeMy 3aMelIeHus NpeCTaBUM, Kak Ha puc. 3.
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Xians
N CBK
Puc. 3. YnpouieHHas cxema 3aMeIleHHs

Fig. 3. The simplified equivalent circuit

ITon neiicTBMEM OCTAaTOYHOI'O HAMpsKEHUs Ha KoHAeHcatope Upx B Lienu
Bo3HUKaeT TOK U BK HaumHaeT paspsixkaTbes. YpaBHEHHUE 1IEMH, MPEJICTaBICH-
HOH Ha pucC. 3, UMEET BU

E=IR, Uy, )]
dl 1
rone E=-L AL L oy — MHAYKTUBHOCTB OOMOTKH; Uy = ——jldt.
dt Crx
ITocie moacTaHOBKH

dl 1

L. R —
Mdr T Cye

[IpousBogHas OT JNEBOW W MpaBOil yacTel ypaBHEHHsS HpeAcTaBiseTes Aud-
(epeHIManbHBIM yPaBHEHUEM BTOPOT'O MOPsAKa

d’I R, dI I
>+ —+ =
dt Ly dt  LyCuy

j Idt =0. @)

0, 3

peleHre KOToporo

“

XapakTtep MepexoJHOro MpoIecca B NElH 3aBUCUT OT COOTHOIEHHS Iapa-

2
RAII

MeTpoB R, Cgk, Lag. Ilpu cooTHOmEHNN MEPEXOTHON TIPO-
sclag  \ 2Lag

IIECC B LIENH HOCUT allepuouieckuii xapakrep. CKOpOoCTh M3MEHEHUST HANPsDKe-
HUs Upk 3aBHCUT OT BEIMYMHBI R, — aKTUBHOI'O CONPOTHBIIEHUS THIIIEKTPHKA.
PesynbTaThl <MaTeMaTuuecKoro MojenupoBaHus paspsga BK mnpencraBieHs
Ha puc. 4. s MoaenupoBaHus Mpoliecca MPUHATHI TapaMeTphl: IBUTATEH ce-
pun 4A; KOpOTKO3aMKHYTHIN poTop A112M4VY3 momHuocThi0 P = 5,5 kBT 1
Harnpspkenruem 380 B; cosa ~ 0,85; unciio 060poToB 1,5 = 1480 06/MuH.

Pesymprarel MozenupoBaHUS TO3BOJMIM pa3padoTaTh CHocod KOHTPOJIS
momsuu AJl u uraroriero kabens [9].

B pa6ouem pexxume BK moakmoduena mapamiensHO oOMoTKaM ctatopa A/l,
OCYIIIECTBIISICTCS KOMIICHCAIIMSI PEaKTUBHOW MOIHOCTH. HenmpephlBHO u3Mepsi-
€TCsl CKOpPOCTh M3MeHeHus HanpsbkeHus Ha BK. [lo n3MeHeHuto 3HaueHU CKO-
POCTH HANPSHKCHUS ONPEICIISIOT MEXayha3Hoe, 0JIHO-, IBYX-, TpeX(a3zHoe KO-
POTKOE 3aMBbIKaHUE B CETH, HemoiHo(a3Hble pexxuMbl paboTsl AJl, ¢ mocieny-
FOLLIEH CUTHAIM3ALUEN U OTKIIOUYEHUEM ABUTATENS OT CETU.
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Puc. 4. PesynpTar MoaenupoBaHus alepuoIu4ecKoro mnpouecca

Fig. 4. The result of a simulation of aperiodic process

IIpu otxmouennu AJl 1 BK oT muTaromieii ceTu (peXuM TEXHOJIOTHICCKOM
nays3sl) HanpspkeHue Upg Ha oqHOM u3 koHzaeHcaTopoB Cpk ocraercst Uy, =U, ¥

1
NI EU b KOH,I[GHCEITOP paspsKacTCd Ha COIMPOTUBIICHUC 00MOTKH cTaTtopa u

COITPOTHBIICHUE H30JISIIUH.

Bo Bpems paborsl AJ] HeoOpaTHUMBIE MPOIECCH CTAPSHHS M30JISAILMH 0OMO-
ToK A/l 1 Kabens MpPOTeKAIOT 3HAYUTEIHLHO UHTCHCUBHEE, YeM Y KOHJICHCATOPA,
COIIPOTHBIICHUE M30JISIIIUU YMEHbIaeTcst. Koria conpoTUBIICHUS U30IISIHHA 00-
MoTok AJl u kabOejst CTaHyT MeHbIe aomycTuMoi Benuuunbl 0,5 MOwM, Oyzaer
BBITIQTHSITHCS HEPABEHCTBO

Zopg <<Zgx-

CkopocTh TIaZicHusS HaNpsOKCHUS Ha KoHJeHcaTope Oymer B 50 m Ooiee pas
WHTCHCHUBHEE, YeM TPY 3HAYCHUU HOBOU M30JISIIHH.

2
1 Ryy

IIpu > KOPHH XapaKTePUCTHYECKOTO BBIPAKECHHUS OKa3bl-
CrxLag 2L,

2
1 RA}I

CoxLag | 2Ly
XapakTep NEepexoIHOro Ipolecca CTAaHOBUTCS mepuonudeckum. [lepuomnu-
YeCKHil 3aTyXaroluii mpouecc paspsaaa KOHAeHcaTopa MpeACcTaBieH Ha pUc. 5.

MojienupoBaHue MEPEXOIHBIX MPOIIECCOB MO3BOIMIO Pa3padoTaTh CTPYKTY-
py ycrpoiicTBa 3amutel Al u anroputm ero padots [10].

BalOTCs KOMIUIEKCHBIMH, KO3()PUIUEHT Y =
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Puc. 5. Pezynbrar MOJAGIMPOBAHUS IEPUOINIECKOTO TIpoliecca

Fig. 5. The result of a simulation of the periodic process

brok-cxema ycTpoictBa koHTpons M 3amuThl AJl u mwmratomero kabems
MpeJICTaBIeHa Ha pHC. 6.

R
-:1 v o\4
L.
] 5
.
1 H2 H 3 H 4
i I

M

Puc. 6. briok-cxema yCTpOﬁCTBa 3alIATBl aCHHXPOHHOI'O ABUTATEJIA U IMATAOMICTO Kabens

Fig. 6. A block diagram of the protection device of the asynchronous motor and power cable
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YerpoiicTBo Ha puc. 6 cOCTOWT M3 OJO0Ka KOHACHCATOPOB 1, OJ0Ka BBICO-
KOOMHBIX JCIHUTENEH 2, MUKPOITPOIIECCOPHOTO 010Ka 3, KOMMYTAIIMOHHOTO 0J10-
ka 4, OJ0Ka MUTaHus 5 ¥ mycKates O.

[Ipu OTKJIIOUEHHH >JEKTPOABUraTeNsl OT MHUTAIOLIEH CETH Ha KaXKAOM U3
KOHJICHCATOPOB COXpaHseTCsl ocTaTouHoe HampsbkeHue. [lo dakrty mcue3HoBe-
HUS TIEPEMEHHON COCTAaBJISIOIIEH U MOSBICHUS MOCTOSHHOW COCTABISIOLIEH Ha
KOoHJIeHcaTopax (0yoka 1) mporpaMMHBIM OJIOKOM 3 AenaeTcsi BBIBOJ O TEXHOJO-
TUYECKOi nay3e.

[Ipn OTKITIOYEHUH 3IEKTPOJBUTATENS OT CETH IyCKaTelIeM HampsKEHHs 3a-
psima KoHpaeHcaropa Onoka 1 OyayT MOBTOpATH BenW4uHy, (Gopmy u - daso-
BBl YTOJI MTHOBEHHBIX 3HAYCHUIN HANPSDKEHUS KaKOU (has3bl MUTAIOICH CETH.
Uepe3 BHICOKOOMHBIE PE3UCTOPHI OJIOKA 2 MPOUCXOIUT Paspsii KOHICHCATOPOB
1 TeM caMbIM (POPMHUPYETCSI CUTHAN AJSl MUKPOKOHTPOJIIEpa MUKPOIIPOLIECCOp-
HOTO OJI0KA.

[IporpammHoe obecriedeHne MUKPOKOHTPOJUIEpA BHIOMpACT MaKCHMAaIbHOE
MTHOBEHHOE 3HAYCHUE HAINpPsDKEHHS, MOCTYMAIOIIEro M3 OJioKa 2, BBIYHMCISET
MIPOU3BOIHYIO H3MEHEHHUS HANPSHKCHHS BO BPEMEHH Ha MaKCHMAaJIbHO 3apshKeH-
HOM KOHJIEHCATOpe, T. €. CKOPOCTh paspsja KOHJEHCATopa Ha CBOM BBICOKO-
OMHBIN JenuTenb. [lo BenMunHEe CKOPOCTH M3MEHEHMS HaIpSKEHUH ompeaess-
€TCSl CONPOTHBIIEHUE H30JIAIMKA OOMOTKH JJIEKTPOJBUTATEINS, a TaKKe KabOes,
MUTAFOIIETO AJIEKTPOJIBUTATEh. DTO BO3MOXKHO, TaK KaK BO BPEMS TEXHOJIOTH-
YECKOM May3bl 3KBUBAJICHTHOE COMPOTHBIICHUE W3OJIALMHU JIBUTATENs IUIIOC CO-
MPOTHUBIICHNE H3OJIAIMH - KaOelnsl BKIIOYEHBI TMapajlielbHO OJIOKYy 2 BBICOKO-
OMHBIX JIeNTUTeNeH.

[Tpu xopoleM cOCTOSHHU H30JIALIUH 0OMOTOK JBUraTelsl U MUTAIOIIETO Ka-
0enst X CONPOTUBJIEHUE CTPEMHUTCS K OECKOHEYHOCTH, 8 CKOPOCTh pa3psijia KOH-
JeHcaTopa 00yCIIOBIIEHa TOKOM paspsija, BeIHMYNHA KOTOPOTO OIpe/eieHa 3Ha-
YEeHHEM COIIPOTUBIICHUH BBICOKOOMHOTO JIEJIUTEIS.

[Mpy Hanuumm JedexTa Wik eCTECTBEHHOTO CTAPEHUS M3OJSIMU €€ COTpO-
TUBJICHHE CTPEMHTCS K HYIO, TOK paspsaa KOHAeHcaTopa — K OECKOHEYHOCTH,
CKOPOCTh Ha/ICHUs HAMPsDKEHUST MakcuManbHas. [lepexomHblif poriece paspsiia
KOH/IGHCATOpa MEepPEexXouT U3 allepuoIU4YeCKOro B MEPUOANYECKUil, TaKOW mepe-
XOJI SIBISIETCS. MOMEHTOM OTIPEICTICHHS TIPEICTbHON BETMYNHBI COTIPOTHUBIICHHS
W3OJISAIINN.

Takum 00pa3oM, MPEATOKEHHOE YCTPOMCTBO OCYIIECTBISIET KOHTPOJIb CO-
CTOSHUSI M3OJISIMM JBUTATeNsl W MUTAIOUIEr0 KaOels BO BpeMsl TEXHOJIOTHYe-
CKHX Tlay3 0e3 HH3KOBOJBTHOTO MCTOYHHMKA MHUTAHUSA W JAOMOIHUTEIHHBIX KOM-
MYTAaLMH.

BbIBO/IbI

1. Mcnionb30Banne Oaraper KOHIEHCATOPOB JUIS JIOKAILHOW KOMITCHCAITHH
PEaKTUBHOW MOIIHOCTH MO3BOJSET CHU3UTH MOTEPH AIEKTPOIHEPTHU B TPAHC-
(hopmaropax, MUTAOIIUX JIMHASX, KOMMYTAIIMOHHOH armapaType.

2. DHeprus, 3amaceHHas B 0aTapee KOHJACHCATOPOB NPU KOMITCHCAIINH Peak-
TUBHOW MOIIHOCTH, JAET BO3MOXHOCTh 0€3 JOMOJHUTEIHHBIX UCTOYHUKOB ITH-
TaHUS IPOU3BOIUTH HEMPEPHIBHBIM KOHTPOIb COCTOSHUS M30JIALINN — KaKk 0OMO-
TOK aCHHXPOHHOTO JIBUTATENIS, TAK ¥ IMUTAIOIICH KabeIbHOM JINHUH.
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3. XapakTepuCTUKH pa3psijia KOHJICHCATOPOB B MEPUOJIBI pabOThl aCHHXPOH-
HOTO JIBUTATEIT MOXXHO HCIOJIB30BaTh JIISL 3alIUTHl OT MEXIYy-, OJTHO-, IBYX-,
Tpexda3HbIX KOPOTKUX 3aMBIKaHUH 1 00pbIBa (ha3.

4. 3MeHeHne xapakTepa MepexoHOTo Tporiecca paspsia dataper KOHJICH-
CaToOpPOB CITY)KUT KPUTEPUEM, OTIPEICIISIONUM TIPEICIbHOE 3HAYCHNE BEITMYMHBI
COTIPOTHBIICHUS H30JISIIINH.

5. V3aMepeHnne cONpOTUBIICHHS H30JISIIUH TIOCJIEC OTKIIFOUYCHHSI aCHHXPOHHOTO
JIBUTATENS OT CETH TMO3BOJISIET KOHTPOJIMPOBAThH €€ UCTHHHOE 3HAUCHUE.
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