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3adava onpedeneHus euda u mecma asapul-
HbIX PEXUMOB 8 3IeKMPUYECKUX Cemsix sensemcs
gaxHolU u akmyarneHol. B cemsx knacca 110 kB u
gbile pa3pabomaHo MHO20 MemMOOUK U npubopos
0bHapyxeHus agapuliHbix pexumos. [lpu 3mom
0ns pacdema agapuliHo20 pexuma ece yauje uc-
nonb3yemcs memod ¢asHbix KoopOuHam. B pac-
npedenumerbHbix cemsx 0,38-6-10-35 kB memod
asHbIX KOOPAUHaM UCNOMb3Yemes NoKa 02paHu-
yeHHo. Kpome moeo, Ons pacnpedenumesbHbixX
cemell NPOMbILLIEHHOCMbIO HE 8bINYCKAKMCS CO-
omeemcmeyroujue npubops!. [pumeHeHue 8 pac-
npedenumenbHbIX cemsax npubopos, paspabo-
maHHbIX 0ns cemeli knacca 110 kB u ebiwe, He-
3HEKMUBHO KaKk MEXHUYECKU, maK U 3KOHOMUYe-
cku. 3mo mpebyem Heobxodumocmu pa3pabomku
cneyuanbHbix Memodos u npubopos, npedHasHa-
YeHHbIX UMEHHO On1si pacnpedenumenbHbix cemed.
OnpedeneHue suda U Mecma agapuliHO20 pexuma
mpebyem pa3pabomku cneyuasbHbIX Kpumepues.
Ha ce200HAWHUl OeHb 60bWUHCMBO 3MuX Kpu-
mepues 0CHOBAHO Ha COOMHOWEHUSIX HanPsKeHUU
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U Mmokog 8 KoopduHamax mpex CUMMEMmPUYHbIX
cocmaenstowux. OOHako celiyac udem ux 3ameHa
COOMHOWEHUSIMU pearbHbIX HanpsKeHul U MoKos
8 hasHbIx kKoopOuHamax. Cmambs sensiemcs npo-
domkeHuem uccnedogaHutl, edyujuxcs Ha kageo-
pe UH(OPMAUUOHHbIX MEXHOI02Ull 8 3meKkmpo-
aHepeemuke ®60Y BO «Kocmpomckasi [CXA».
B OdaHHolU pabome nocmaeneHa 3adaya pa3pa-
bomku kpumepues onpedeneHusi sudos asapull-
HbIx pexumos 6 cemsix 0,38 kB. Cam pacyem aea-
PUUHbIX pexumMos npoussodusncs Memodom ¢has-
HbIX KoopduHam. MccnedosaHbl mpu Kpumepus
onpedeneHusi 8ud08 asapuliHbIX Pexumog cemell
0,38 kB ¢ ucnosnb308aHueM OMHOWEHUU Hanpsixe-
HUU NnoBpex0eHHbIX (ha3 K HanpsKeHUsM Heno-
8PEXO0EHHbIX (ha3; OMHOWEHUL MOKO8 nogpe-
KOEHHbIX ha3 K MOKaM HENnoBPeXOeHHbIX (ha3;
CYMMbI 3mux OmHoweHul. [locmpoeHbl uHmep-
8aslbl U 8biggreHbl duana3oHbl 3mMuX Kpumepues,
KOmopble Nno3eonslom 00HO3HaYHO onpedenums
gud asapuliH020 pexuma, kak npu memarnnuye-
CKOM 3aMblKaHUU, maK U Nnpu 3aMbIKaHuU 4epe3
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nepexo0Hoe conpomusneHue. [lony4yeHHble pe-
3ynbmamb| MOXHO UCNO/Ib308amb npu paspabom-
ke cnocobog u npubopos onpedeneHus guda u me-
cma 803HUKHOBEHUS agapuliHO20 pexuma 8 cemsix
0,38 kB. Kpome paspabomku HosbIx npubopos, no-
JIy4eHHble pesynbmambl MOXHO UChO/b308amb 8
COBPEMEHHbIX MUKPONPOUECCOPHbIX ycmpolicmeax
3awumsi amux cemed, Hanpumep 6 npubope CU-
PUYC-2-0,4. To ecmb MOXHO paclupums (hyHK-
yuu amozo npubopa u 0obasumb 8bIHUCIUMESTb-
HblIl 6710K, OCHOBaHHbIU Ha pesyrbmamax npose-
OeHHbIX uccredosaHudl.

Knroyeebie cnoea: asapuliHbili pexum, 6ud
pexuma, cemb 0,38 kB, kpumepuu, uHmepsarn,
Memarnnuyeckoe 3ambikaHue, hepexodHoe conpo-
muereHue.

The problem of determining the type and loca-
tion of emergency operation in electric networks is
important and urgent. In the class of networks of
110 kW and higher, many techniques and emer-
gency modes have been developed for detection
devices. At the same time the calculation of the
emergency operation is increasingly used as meth-
od of finding phase coordinates, but this method is
limited for finding the phase coordinates in 0.36-6-
10-35 kW distribution. In addition the industry does
not yet produce the appropriate fittings for these
distribution networks. The use of the distribution
networks in the devices designed for networks of
110 kW and higher is neither technologically nor
economically effective. As such, there is a need to
develop special methods and instruments designed
specifically for these distribution networks. Deter-
mination of the type and place of the emergency
operation requires the development of specific cri-
teria. Nowadays most of these criteria are based on
the ratios of voltages and currents in the coordi-
nates of three symmetrical components. However,
replacement ratios of actual voltage and current in
phase coordinates can now be used. This article is
a continuation of the research being conducted in
the department of Information Technology for elec-
trical power at Kostroma state agricultural acade-
my. The goal of this article is to develop criteria for
determining the types of emergency operation in
networks 0.38 kW. The calculation emergency op-
eration was carried out by the phase coordinates
themselves. Three criteria were investigated in or-
der to determine the types of alarm modes for 0.38

kW networks. They included the relationship of
stress in the corrupted phase to phase voltages left
intact, the relationship of flow during the corrupted
phase to flow during intact phases, and the sum of
these relations. Intervals were built, and the ranges
of these criteria were identified, allowing for the ex-
act identification of the type of emergency mode,
using both metal circuit, and in-circuit through con-
tact resistance. The results can be used to develop
methods and devices determining the type and lo-
cation of an emergency mode in the networks of
0.38 kW. In addition to developing new devices, the
results can be used in modern microprocessor de-
vices in order to protect these networks, for exam-
ple, in the device SIRIUS-2 0.4. That is, basing on
the results of this research, the functionality of this
device can be extended and added to the calcula-
tion process.

Keywords: emergency regime, the type of re-
gime, 0.38 kW network, criteria, interval, metal
short circuit, transitional resistance.

BeegeHue. Onpegenexvie BUOOB aBapuUiHbIX
pexumoB (AP) B pacnpeaenuTenbHbIX anekTpuye-
ckux cetsax 0,38-6-10-35 kB sBnseTca akTyanbHoOM
3apgaven [1, 2]. Mpu 3TOM MOXHO WCMOMb30BAThH
pasnnyHble kputepuun. B Bbinyckatowmxcs npubo-
pax B OCHOBHOM WCMOMb3YKT KPUTEPUM, OCHOBAH-
Hble Ha COOTHOLIEHWSX pearlbHbIX 3HAYeHui
HanpsbkeHun n TokoB a3 [3]. OgHako aTu Kpute-
pUK CUIBHO 3aBUCAT OT BCEX NapameTpoB (uaepa:
OfWHBI  TIMHAK, NApamMeTpoB TPaHCGOPMaToOpOB,
Harpysku, Ce4eHus NpoBOLOB U Tak Aanee. Moato-
My 9pheKTUBHEE MCMOMb30BaTb HE CaMu peasib-
Hble 3HAYEHUSI HANPSHKEHUI 1 TOKOB, @ UX OTHOLLE-
HUS.

Llenb uccnegoBanus. Paspabotka kputepues
onpeneneHns BUOOB aBapuiHbIX PEXWUMOB CeTeil
0, 38 kB.

PesynbTatbl U ux obcyxaeHue. B [4] uccne-
[0BaHa BO3MOXHOCTb NPUMEHEHUS KPUTEPUS B Ka-
YeCTBE WHTEPBANOB OTHOLIEHUS HAMPSHKEHUIA MO-
BPEXOEHHbIX (a3 K HanpsKeHWsM HemnoBpexaeH-
HbIX (ha3 (Unp/UHnp). Bbina uccnegosaHa cnpa-
BEA/IMBOCTb 9TOM0 KPUTEPUS NPU pasfiMyHbIX na-
pameTpax duaepos 0,38 kB: onuHa nuHUM; koop-
AVHATBI 1 CEYEHWS MPOBOAOB; MOLHOCTb HarpysKu;
TaHreHC yrna Harpy3ku; HeCUMMETPUS Harpysku;
npuneraroLlas 3HeprocucTemMa; MOLLHOCTb MUTato-
wero TpaHcdopmaTopa [4]. beino nokasaHo, 4TO
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9TV MHTEPBanbl UMEKT YaCTUYHOE MepeceyeHue.
UTobbl yCTPaHUTL 3TOT HELOCTATOK, B KayecTee
KPUTEPUS MOXHO MCMOMb30BaTh M OTHOLLEHWS TO-
koB. PaccmoTpum elle ABa LOMOMHUTENbHBIX Kpu-
TEpUs: OTHOLUEHME TOKOB MOBPEXAEHHbIX (ha3 K
TOKaM HenoBpexaeHHbIX a3 (Inp/IHnp), a Takke
CyMMa OTHOLLUEHWUIA HaNPSHKEHUA MOBPEXAEHHBIX
(a3 K HanpsKeHUsM HEMOBPEXAEHHbIX (a3 u oT-
HoLeHuit ux TokoB (Unp/Unnp+Inp/IHnp).

Takum 06pa3om, pacCMOTPUM TPK KPUTEPUS:

1 — oTHowweHune Unp/UHnp.

2 — oTHoweHwe Inp/IHnp.

3 — cymma otHoweHuit Unp/Unnp+Inp/IHnp.

O603HauMM 3TV KPUTEPUU:

K=oy W0 g Unn | dnn

UnHI DSicing Unnn  laam

B cet 0,38 kB moryT npoucxogutb MeTannu-
yeckue KOpOTKME 3aMblKaHUs WK 3aMblkaHus Ye-
pe3 nepexodHoe conpoTueneHne. B [9] nokasaHo,
yto B ceTu 0,38 KB ans aTux cryyaes MOXHO NoMb-
30BaTbCA CNEAYLMMN 3HAYEHNAMI NEPEXOAHOTO
COMPOTUBNEHMUS: MPWN METANNIMYECKOM 3aMblKaHWM
- 0,1 Om, a npu 3amblkaHUK Yepe3 NepexoaHoe
conpotuenenne — 50 Om. lpn 3TUX 3HaYeHWsX
HacTynaet ctabunusaumns TOKOB 1 HanpshKeHWi, TO
€CTb OHU YXe He UBMEHSIOTCS.

Mpu nccnenoBaHMsx ObinK paccynTaHbl cnegy-

loLLMe aBapunHble PEXUMbI: OAHOMA3HbIE KOPOT-
kve 3amblkanus (K3) Ha Hynesom nposog A-0, B-0,
C-0; pByxdasHble kopoTkue 3amblkaHus A-B, A-C,
B-C; TpexdasHoe kopoTkoe 3ambikaHue A-B-C-0;
obpbiBbl ha3 A, B, C; ogHotasHble KopoTkue 3a-
MbIKaHWs  OHOBpPEMEHHO ¢ obpbiBom A-0+A, B-
0+B, C-0+C; ogHodhasHble 0bpbIBLI € OAHOBpE-
MEHHbIM KOPOTKMM 3amblkaHnem A+A-0, B+B-0,
C+C-0.

1. Kpumepuu npu Mmemannu4yeckom 3aMbikaHuUU

Mpumem, yto B (huaepe 0,38 kB kopoTkue 3a-
MbIKaHWUS NPOMCXOAAT Be3 nepexogHoOro conpoTms-
nenus (Rnep=0,1 Om).

Ha pucyHke 1 npefctasneHbl WHTEpBanbl CO-
rnacHo nepBoMy kputeputo k1. BuaHo, YTo UHTEp-
Banbl HaNPSHKEHUA UMEKT YaCTUYHOe nepeceye-
Hue.

Ha pucyHke 2 npeacTaBneHbl WHTepBanbl CO-
rnacHo BTOPOMY KpuTepuio k2. BugHo, YTo MHTEp-
Barnbl TOKOB TaKKe UMEIT YaCTUYHOE nepeceve-
HWe, HO B Apyroi 06nacTv 1 ¢ ApYrvMi peXUMamu.

Ha pucyHke 3 npefctaBneHbl WHTEpBanbl CO-
rnacHo TpeTbeMy kputepuio k3. BuagHo, 4to uHTep-
Banbl Takke UMET YacTUYHOE NepeceyeHune, HO B
Apyroi 0brnacTti v ¢ Apyrumm pexmuMamu.

O6pbIBA M K3 A-0
1,253 1,769

AAAAAAAAAAA

vvvvvvvvvvv

K3 A-0 n o6pbIBA
0,049 0,607

OOpbIBA
1,253

00000000000

1.0

K3 A-0

0,043 0,607
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Puc. 1. Mlumepearnbi coznacHo nepsomy kpumeputo k1=Unp/UHnp

O6pbIB A 1 K3 A-0
0
d K3 A-0 n oOpbIB A
1,573 1,904
OGpbIBA
0
K3 A-B-C-0
1,0
2,743 K3 A-C 26,825
2,876 K3A-B 26,93
K3 A-
1,575 1,947
Puc. 2. lumepearnbi coanacHo 8mopomy Kkpumepuro k2=Inp/IHnp
O6pbIB A n K3 A-0
1,254 1,77
vvvvvvvv K3 A-0 n o0OpbIBA
1,911 2,229
O6pbIBA
1,254 1,730
K3 A-B-C-0
1958 2005
3,698 K3 A-C 27,696
3,685 K3A-B 27,784
K3 A-0
1,953 2,227

Puc. 3. lumepesarnbi coenacHo mpembsemy kpumeputo k3=Unp/UHnp+Inp/IHnp

Takum 06pa3oM, NPUMEHEHNE KaXaoro U3 pac-  CMOTPEHHbIX Tpex Kputepues (k1, k2, k3) B oT-
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OENbHOCTU He JaeT CTPOroro onpeaeneHns B1ooB
Bcex AP.

OpHako, NPUMEHsIS OOHOBPEMEHHO BCE Tpu
KPUTEPUS, MOXHO OHO3HA4YHO OMpesenuTb BuAbl
BCEX aBapUiMHbIX PexMMOB. MokaxeM 3To.

1. PaccmoTpum pexxum 0gHOha3sHOro KOpOTKOro
3amblkaHus A-0:

- COrnacHoO NepBOMY KpUTEPUIO, OH NepecekaeT-
ca ¢ Tpems pexumam: K3 A-B; K8 A-C n K3 A-0 ¢
06pbiBOM A;

- COrMacHo BTOPOMY KpUTEPWIO, OH NepecekaeT-
cs Tonbko ¢ pexxumom K3 A-0 ¢ 06pbiBom A;

- COrMacHO TpeTbeMy KpUTEPUIO, OH NepecekaeT-
cA TaKke Tonbko ¢ pexumoM K3 A-0 ¢ 06pbisom A.

Takum obpasom, pexumbl K3 A-0 n K3 A-0 ¢
006pbIBOM COBMAAaroT.

X MOXHO onpegenuTb, ecnu:

0,043<k1<0,607 n 1,575<k2<1,947 n
1,953<k3<2,227 u la/lb>1 n la/lc>1.

2. PaccmoTpum pexum ABYX(asHOro KopoTKoro
3aMblkaHus A-B:

- COrNacHo NepBoOMY KpUTEPUIO, OH NepecekaeT-
ca ¢ Tpemst pexumamu: K3 A-C; K3 A-0 n K3 A-0 ¢
06pbiBoM A;

- COrMacHo BTOPOMY KpUTEPWIO, OH NepecekaeT-
cs Tonbko ¢ pexumoM K3 A-C 1 He nepecekaeTcs ¢
K3 A-0 n ¢ K3 A-0 c ogHoBpeMeHHbIM 0BpLIBOM
tasbl A;

- COrMacHo TPeTbEMY KpUTEepUIo, OH nepeceka-
€TCA Takke TONbKo ¢ pexumom K3 A-C.

OTOT PEXUM MOXHO ONpesenuThb, eCnu:
0,419<k1<0,914 1 2,876<k2<26,93 1
3,685<k3<27,784 n la/lc>1 n Ib/lc>1.

Takum obpasom, pexum K3 A-B onpepensietcs

OLHO3HAYHO.

3. PaccmoTpum pexum ABYX(asHOro KOpOTKOro
3amblkaHns A-C:

- COrMacHoO nepBoOMy KpUTEPUIO, OH NepecekaeT-
ca ¢ Tpemst pexumamu: K3 A-B; K3 A-0 n K3 A-0 ¢
06pbiBoM A;

- COrflacHo BTOPOMY KpUTEPUIO, OH nepecekaeT-
cs Tonbko ¢ pexumom K3 A-B 1 He nepecekaetcs ¢
K3 A-0 n K3 A-0 ¢ ogHoBpeMeHHbIM 06pbiBOM tha-
3bl A;

- COrMacHo TPETbEMY KpUTEpUIO, OH nepeceka-
eTCA TaKKe TONbKO ¢ pexumom K3 A-B.

OTOT PEXMM MOXHO ONpeaenuThb, eCru:
0,411<k1<1,015 1 2,743<k2<26,825
3,698<k3<27,696w la/lb>1 n Ic/lb>1.

Takum obpasom, pexum K3 A-C onpepensietca

OLHO3HAYHO.

4. PaccMOTpUM pexum TpexdgasHoro KopoTkoro
3amblkaHus A-B-C-0:

- COrMacHo nepBoMy KpUTEPUIO, OH NepecekaeT-
ca ¢ asyms pexumamut: K3 A-B; K3 A-C;

- COrnacHoO BTOPOMY KpUTEPUIO, OH HEe nepece-
KaeTCs HU C KakuM PEXUMOM;

- COrMacHoO TPeTbeMY KPUTEPUIO, OH nepeceka-
eTcs Tonbko ¢ pexumamun K3 A-0 n K3 A-0 ¢ o6pbl-
BOM A.

OTOT PEXMM MOXHO OrnpesenuTb, ecru:
0,999<k1<1,01 1 0,999<k2<1,01 n
1,958<k3<2,005.

Takum obpasom, pexum K3 A-B-C-0 onpegens-
€TC 0AHO3HAYHO.

5. Paccmotpum pexum obpbisa asbl A:

- COrNacHo NepBOMY KpUTEPUIO, OH NepecekaeT-
cs ¢ pexumom obpbiea A 1 K3 A-0;

- COrMacHoO BTOPOMY KpUTEPWIO, OH NepecekaeT-
cs ¢ pexumom obpbiea A 1 K3 A-0;

- COrMacHO TPeTbEMY KpUTEpUIo, OH nepeceka-
eTca ¢ pexumom 06pbiea A 1 K3 A-0.

Takum obpa3som, pexum obpbiBa asbl A 1 06-
pbiBa ¢hasbl A ¢ 0gHOBpPeMEHHbIM K3 coBnagator.

TN PEXMMbBI MOXHO OMpeaenuTb, ecnu:

1,253<k1<1,728 1 0,001<k2<0,002 1
1,254<k3<1,73.

6. PaccMOTpuM pexum 0gHOGa3Horo KOpOTKOro
3amblkaHns A-0 n ogHoBpeMeHHoro obpbiBa asbl
A:

- COrnacHo nepBoMy KpUTEPUIO, OH NepecekaeT-
ca ¢ Tpemsi pexumamm: K3 A-B; K3 A-C n K3 A-0;

- COrMacHoO BTOPOMY KpUTEPWIO, OH NepecekaeT-
€81 TONbKO ¢ pexumom K3 A-0;

- COrMacHoO TPeTbeMy KpUTEPUIO, OH nepeceka-
eTcsi ¢ pexumom K3 A-0 n K3 A-B-C-0.

Takum obpasom, pexum K3 A-0 n K3 A-0 ¢ ob-
PbIBOM COBMAaZatoT.

/X MOXHO onpeaenuTb, ecnu:

0,049<k1<0,607 n 1,573<k2<1,904 un
1,911<k3<2,229 n la/lb>1 v la/lc>1.

Takum 06pasom, npu MeTanIMyeckoM 3amblka-
HWW NpeanoXeHHble Tpu kputepus (k1, k2, k3) nos-
BOMAOT OAHO3HAYHO OMpedenuTb BCe BMAbl aBa-
PUNHBIX PEXUMOB.

2. Kpumepuu npu nepexodHom conpomuenieHuu

Mpn nccnenoBaHmsx Obinn NPUHATLI ABa 3Ha-
YEeHUs MepexoaHOro COMPOTWBMEHUS: Manoe -
Rnep=10 Om v BonbLwoe — Rnep=50 Om. B oboux
cnyyasx WccnefoBaHWs nokasanu, YTo no pac-

108



Becmuux, KpacTAY. 2016. He8

CMOTPEHHbIM Tpem kputepuam (k1, k2, k3) MoxHO
OQHO3HAYHO OnpeaenuTb BCE BMAbl ABAPUMHBIX
pexumoB. [lpuBedeM nuLb MCCREAoBaHUs Mpu
Rnep=50 Om. Bbinn nocTpoeHbl UHTEPBAnbI, aHa-
nornyHble pucyHkam 1-3. Mx aHanus nokasan, 4to
NPUMEHEHNe KaXOoro W3 PacCMOTPEHHBIX TPEX
KpUTEPUEB B OTAENBHOCTM TaKKe HE MO3BONSET
cTporo onpegenuts Bce Buasl AP. OpgHako, npu-
MEHSIS1 OQHOBPEMEHHO BCE TPU KPUTEPUS, MOXHO
OQHO3HAYHO OMpeaeniTb BUAbl BCEX aBapPUMHbIX
peXnMOB. B pesynbtate uccrnegoBaHui noslyyeHsbl
crnegyroLme COOTHOLLEHMS.

1. Pexum ogHoda3HOro KOpOTKOro 3aMblkaHWs
A-0 onpefenseTcs OQHO3HAYHO, €CIN KpuTepuw
COOTHOCATCS Kak

0,947<k1<0,976;
1,984<k3<2,023.

2. Pexum aByx@asHOro KopoTKOro 3amMblKaHust
A-B onpepensieTcs OQHO3HAYHO, €Cnn KpuTepuw
COOTHOCATCS Kak

0,969<k1<0,981; 1,056<k2<1,108 "
2,026<k3<2,09 u la/lc>1 n Ib/lc>1.

3. Pexum aByx@asHoro KOpoTKOro 3aMblKaHus
A-C onpepensieTcs OQHO3HAYHO, €CNN KpUTEpUM
COOTHOCATCS Kak

0,985<k1<1,017; 1,021<k2<1,102 "
2,038<k3<2,087 u la/lb>1 n Ic/Ib>1.

4. Pexxum TpexasHoro KopoTKOro 3aMblKaHust
A-B-C-0 onpegensietcss 0gHO3HA4HO, €CN KpuTe-
pUK COOTHOCSTCA Kak

0,97<k1<0,989;
1,991<k3<1,996.

5. Pexum 0bpbiBa thasbl A (3TOT pexum cosna-
[aeT ¢ pexumom obpbiBa asbl A ¢ OAHOBPEMEH-
HbIM KOPOTKUM 3aMblkaHWEeM) OnpeaensieTcs 0aHo-
3Ha4HO, ECIN KPUTEPUM COOTHOCATCS Kak

1,253<k1<1,728; 0,001=<k2<0,002 "
1,254<k3<1,73.

6. Pexxum 0aHOMA3HOMO KOPOTKOMO 3aMblKaHMS
A-0 n ogHoBpemeHHOro obpeiBa asbl A onpege-
NAeTCA OOHO3HAYHO, eCn KPUTEPUM COOTHOCSTCS
kaK

1,251<k1<1,654;
1,332<k3<1,75.

BbiBoabl. Takum obBpasom, kak npu meTannu-
YeCKOM 3aMblKaHWK, TaK W NPU 3aMblkaHUM Yepes
nepexogHoe COMPOTUBNEHUE NPEASIOXKEHHbIE TPU
kputepus (k1, k2, k3) no3sonstoT OAHO3HAYHO
onpeaenuTb BCe BUAbI aBapUiAHbIX PEXUMOB B Ce-
Tax 0,38 kB. MonyyeHHble pesynbTaTbl MOTYT BbITh

1,021=<k2<1,065 "

1,007<k2<1,021 n

0,076=k2<0,095 "

MCMONb30BaHbI kak npu paspaboTke crnewlnanbHbIX
npubopos onpeaenexus Buga u mecta AP, Tak 1 B
KayecTBe  [OMOMHUTENbHOTO  BbIYUCAMTENBHOMO
Bnoka B CyWeECTBYIOWMX MUKPONPOLECCOPHbIX
ycTpowcTteax 3awutbl ceten 0,38 kB, Hanpumep B
npubope CPUYC-0,4 [6].
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