OueHKa MHHOBALNIN «3MNEKTPOTNMUTUKNY:
KaK MOHATb, YTO Tebsa He oOMaHbIBaloT.

KoHdepeHuunsa
MexayHapogHon Accounaummn dyHaameHToCcTpouTenemn

26 — 28 uioHsa 2024 ., CaHkT-lNeTepbypr

' «Onopbl 1 pyHoameHTbl ansa BJl: TexHonorum

NMPOEKTUPOBAHUSA U CTPOUTENBCTBAY

bunpoH

MHHOBAUHWOHHbIE TEXHOAOIHUHA
ANEKTPO3aLmThbl

benos Mntpun AHaTonbeBNY,

leHepanbHbIM gnpekTop (ynpasnsawowmni) AO «HIMO «bunpoH»
pynna komnanu «BUNPOH»



AKTyanbHOCTbL (BBEEHME).

[aHHble no anekTpuyeckum cetam 6-10 kKB (cpegHue, crapewnwiee TexHorormyeckoe

pelweHune B Poccun), cornacHo JaHHbIM 351IEKTPOCETEBbLIX KOMMNAHUN, cnegyoLwne:

» akcnnyatmpytotca BJ1 anekTponepegad obuien npoTsikeHHOCTbIo 6onee 1,1 MIH KM.

* pacnpocTpaHeHbl cryvan, Korga Ans KOMMeHcauum HegocTtatka HOBbIX  FIMHUK
AOMyCKaeTCa MNpeBbILEHNE HOPMATUBHBIX 3HAYEHUN AOUCTAHUUKW MeXAy OMOPHbIMMN
ctonbamu (pekomeHagyemoe mexornopHoe pacctosiiue BJ1 — 70 M), KoTopoe gocturaet
aBa u 6onee pas [1].

* B €BPOMNEenckomn Yactu ctpaHbl 0 60% BJ1 6binn 3anyweHbl B akcnnyaTauuio 4o 1975
roga v ucyepnanm CBOW HOPMAaTUBHBIA 3KCMyaTauMOHHBIM pecypc. OnuTenbHOCTb
oTknoveHns (2022 r.) nogaym anekTpoaHeprum coctaesndet ot 70 go 100 vacos B roga,
YTO NMpeBbILLAET aHaNoOrMYHbIN NoOKasaTenb B 3anagHblX CTpaHax NoyTn B 2 pasa.

« Ha kaxgble 100 km BJl anekTpuyeckux ceTen exerogHo perucTpupyrotca o 26
OTKNtoYeHun [1].

Tekywasa cuTyaums B anektpoceTeBoM Komrnekce JleHaHepro (dunmnan POCCETW)
(2023 r.) npuBegeHa Ha cnavgax.

OCHOBHblIe MpPUYMHbLI aBapun, MNpuBOAALWMX K OTKMoYeHuto BJl: obpbiB npoBoaa;
MEeXaHMU4YecKoe MOBPEeXOEeHMEe Ornop M U30NATOPOB; PU3MYECKMMA M3HOC MaTepuanos W
obopyaoBaHnd; 3amMblkaHMe Ha 3eMi (HEUCNPAaBHOCTb 3a3eMSSIOLWEero YCTpoucTea) U
Apyrve TexHonornyeckme u NnoCTOPoOHHUE BO3AENCTBUS.

B cpeaHecpoyHon nepcrnektuee apdekTnBHbIMU cTaHyT BJ1 ¢ HU3KMM ypOBHEM MoTepb U
BbICOKOW NPOMYCKHOW CMNOCOBHOCTBIO MPU BbICOKOW XKe MPOTSXKEHHOCTU JIMHUMW.

Ona noBbiweHNa 3¢heKTUBHOCTU CYLLIECTBYHOLWMX W BHOBb BBOAUMBbIX BJ1 vy
onepaTopoB CETEN €CTb PS4 BO3MOXHOCTEN: B TOM YuUChe, NpoBeAeHne MogepHU3aumm v
3aMeHa 3reMeHTOB MHPPACTPYKTYpPbl, YEN HOPMATUBHBLIN CPOK JKCMSlyaTaumn NpeBbILLEH;
obecneyeHne aganTUBHOCTU CETEMN K YBESIMYEHUIO ANEKTPUYECKMX HArpy3oK, BHeAPEHUIO
HOBbIX TEXHOJIOrMN N aBTOMaTMU3auUnmM INEKTPOCETEN U Ap.

[1] Cm. OcHOBHbIE MPUYUHBI aBaAPUINHBLIX OTKITIOYEHWI 3neKTpuyecTBa B ceTax 6-10 kB. OnekTpoHHoe n3ganne TEST-
energy.ru. URL: https://test-energy.ru/ avariynye-otklyucheniya-setey-6-10-
kv/?utm_source=mail&utm_medium=digest_teleinfo&utm_campaign=2022_11_ 23&utm_content=01&utm_ term=digest_
160&elink=470933570_2988702

@POCCETH

POCCETH

TEKYLLAR CUTYALUA B 3/IEKTPOCETEBOM KOMM/IEKCE
U3HOC OCHOBHbIX ®OHA0B

TEKYLUAA CUTYALIUA B SNEKTPOCETEBOM KOMIMNEKCE

OCHODNME NPINRI TEXHANOIWMECHWY HAPYLIRM M
NPOMIOWRAWMX Ha DORENTRX JNONTROCETEROMD
wamnnexca » 2021 rany




YTo Takoe nHHoBaLUUs U HEOOXOANMOCTb €€ N3YYeHMs

MNon TexXHONorn4eckou MHHOBaLUuewn 0b6bI4YHO
nogpasymeBaeTcad OObLEKT, BHEAPEHHbI B MPOU3BOACTBO B
pesynsrate NpoBeAEeHHOr0 WCCneaoBaHMsA WM cOENaHHOro
OTKPbITUS, KAYECTBEHHO OTMIMYAOLNNCA OT MpPeaLecTBYOLWEro
aHanora [2].

Takum obOpasom ynydweHHaa TexHonorusi, Tem 6onee
s3awmwaeman PUL (m306peteHmne nnu nonesHasi Mmogenbs), ecTb
MHHOBAaLUMA.

Kak e oueHumb ee Ho8U3HY, a¢bgheKmueHOCMb U rNPUMeHUMb
OdelicmeumeribHO repedosoe peuweHue / ornbim paspabomyuka /
rnpouseodumerisi UHHOBaUUOHHO20 06opydosaHUs?...

3apa4vya KOHKPeTHON MHHOBaLUUK

PaspaboTka cnocoba 3a3eMIrieHus, NCKNIoYarLwero nnm
MUHUMU3MPYIOLLEro HeaocTaTku  TPagauLMOHHONO  3a3eMISHLWEro
yCTpouncTBa:

- CesoHHas HecTabunbHOCTb nokasarens CONPOTUBIIEHNS

(nocTosiHHOE yaep)XaHue B npegenax HopMuMpyemMoro nokasaTtensi B
nepuoa OnMTeNnbHOro Cpoka aKcnnyaTauun);

- WcknoyeHne oTpuuatenbHbiX NOCNeacTBUiA MOPO3HOMO NyYeHus;

- YMeHblueHVe nnowagn pasmelleHusi, 0COOEHHO B BbICOKOOMHbIX
rpyHTaXx;

- OKoHoMmMYeckasi 3(PEPEKTUBHOCTbL C YYETOM 3SKCMyaTauMOHHbIX
3aTpaT XU3HEHHOTO LMKIa SHEpPreTM4eckoro oobekTa.

Cnoco6 pelweHUs — ANEeKTPOrIMTUYECKoe 3azemMrneHne
[MpumeHeHMe B KadecTBe arnekTpoda nosion nepgopupoBaHHON
Tpy6bl, 3aNONIHEHHOW BHYTPU CYXUM XMMWYECKUM COCTaBOM (COSISIHOM
MO4ymnb), B COYETaHUNM C 3aMEHOW T[pyHTa B OKOJIO3M1EKTPOLHOM
NPOCTPaHCTBE HA HU3KOOMHBIN COCTaB (aKTUBAaTop rpyHTa).

TexHonorma npouecca: nod BO3OENCTBUMEM €E€CTECTBEHHOW Bnaru
XUMUYECKNIA COCTaB BHYTPU TpyObl obpasyer aneKTpOonuT, KOTOpPbIn
yepe3 nepgopaunto MPOHUKAET HapyXy W CO34aeT YCTONYUBYHO
SNEKTPUYECKYD CBA3b anekTpoda C novson. [lpu 3TOoM aktmBaTtop
rPyHTa 3Ha4MTENbHO YyBenuuuBaeT aKTUYeCcKytd (M pacyETHYHO)
nrowaab TOKooTAaumM anekTpoaa B coctase 3Y.

[2]. ArapkoB C.A. n pgp. WHHOBaAUMOHHBLIA MEHEMKMEHT W TOCygapCTBEHHas MoNuTUKa
[anekTpoHHbIN ncTouHKK]. URL: https://monographies.ru



https://monographies.ru/

Ce30HHasa cTabunbHOCTL 3Y

SNeMEHT OLEHKN
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Puc. Mpaguk cmabunsHocmu conpomusnerun 3Y u3 33K bunpoH no cpasHEeHUKo ¢
mpaduyUuOHHbIM KOHMYPOM, hakmu4deckue 3amepbl O3 3a 2 200a

MpumeHeHmne xumuyeckoro cocrasa (conaHoi mogynb):
pucku obpazoBaHuA COMOHYAKOBbIX NMOYB, 30HA Ta/IUKa

K conoHyakam omHocamcsa 3aconeHHsie no4yasl, cooeprauwjue e
cnoe 0...30 cm 6onee 0,6% coOdevl, unu bonee 1% xnopudos, unu
bonee 2% cynbgbamoes. Ecau makoe xce konuyecmeao conel
Haxodumcsa 2nybxce 30 cm, mo no4sol

Ha3b18AHOMCA COMOHYAKOBbIMU.

NHHoBauus

Hble pelueHus

e Bec komnnekta — 140 / 145 kr, B TOM
yuncne xnopugos - 0 kr (Mogynb
Mapku «K»),

e Obvem TpaHwewu 0,28 M3 — 406 «r
4 semnu.

* Hopma o 4,06 kr xnopuaos (1%).
3anecb 0%

e 30Ha Tanuka B pa3sMepax CKBaXXWHbI
/ TpaHweun

NMpumeHeHue Qe3araNQreHUAHOQ

COCTaBa 3NeKTPONUTU4YeCcKoro
MOAYISA NONHOCTbLIO UCKMIOYaeT
pucku o6pasoBaHuUs
CONOHMAaKOBbLIX NOYB

* BEC KoMmnnekta — 327 kr, B TY.
Xnopuaos — He meHee 38,5 Kr,

*» Obbvem TpaHwewu 0,29 m3 — 420,50 kr
3eMnu.

* Hopma o 4,21 kr xnopuagos (1%).
3aecb 9,14%

» 30Ha Tanuka He pernameHTUpoBaHa
(He ynpaesnaema).

* BEC KOMNneKkTa — 442 kr, B T.u.
Xnopuaos — He meHee 155 kr,

* Obbem TpaHwewu 0,77 m3 — 1116,50 Kr
3eMnu.

« Hopma go 11,17 kr xnopugos (1%).
3neck 13,88%

30Ha Tanuka He u3BecTHa (Mmogens
2019 r)




KDppﬂEHGHHaH CTOWKOCTb MeTanna snekrpoga

SNemMeHT OLIEeHKU
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Pucymok 1 — 2aBMCUMOCT b MyGUHE KOPPOIMK CTANLHEX JA3EMITHTENSR S, OT BPEMEHN ANA DaINKYHX
EOpPPOIMOHHEDX 30H

MNpumeHeHMe xummn4ecKkoro cocrasa (X/1I0puAHbIIA CONAHOMN

MoAaynb):
Bep - 30HA 340

MOCT P 58882-2020 3azemnsawowune yctpoilctea. Cuctema
YPaBHUBAHUA MOTEHUMWAnNoB. 3azeMnutenn. 3azeMmnsaoime
NPOBOAHWKMN.

OAO «®CK E3C», CTO 56947007- 29.130.15.105-2011
METOOUYECKMEe  yKalaHWsA MO  KOHTPOJKO  COCTOAHUA
3a3eMIALLIKUX YCTPOWUCTB 3M1eKTPOYCTaHOBOK.

NHHoBaums

Hepx. ctane AlSI niobas

[pumeHeHne Qe3ranereHNAHOI

cocTaBa aN1eKTPONUTUYECKOTO
MOZAYIIS NOMHOCTHK UCKMKYaeT
KOppO3U1I0 HEPXKaBEKLLEW cTanu
nbon Mapkn B Te4EHUE BCETO
CpoKa aKcnnyartauuu

[Mpumep

MHble pelueHns

[lpumeHeHWe cocTaBa Ha OCHOBe

xnopuaa (ranoreHuaa NaCl):

« Hepx. ctane AlSI 304 u gp. paxe
Npy TOMNWWUHE CTEHKU 4 MM — He
bonee 5 net (Ha doto 2,5 roga).

« Hepx. ctane AlSI 316L coots.
[OCT P 50571.5.54-2013 / M3K
60364-5-54:2011.




Mopo3Hoe ny4yeHue ONEeMEHT OLIEHKM

ONeKTpoNUTUYECKOE 3aseMieHne AKTuBaTOp rpyHTa (rpyHTOBas 3acbinka):

- pgonxkeH obnagatb CONPOTUBIEHUEM He
bornee 0,5 Om

BonbWKWMHCTBO nNpou3BoauUTENnen npoLunu
| ncneitaHmna B PI'Y HedTn 1 raza (HAY) um.
MM. [ybkumHa (r. MockBa) Ha 30-net

paboThl

MHHoBauuA WHble pelueHuna
«MATI-2000» NMeeT ConpoTUBNEHKUE, KaK NPaBuno, He
c reneobpasoBarenem Oonee 0,25 Om

Hukakum  0DpasoM  He  WUCKMKYaeT
Wimeet conpotuenenue He 3MdeKTbl MOPO3HOTO NYYEHUS FPYHTA,
bonee 0,09 Om UHOI akTMBaToD | TK MO UCTEYEHUE HENPOAOIKUTENLHOTO

y 0 P
Pabouuin auanasoH + 60°C BpeMeHu (3-5 neT) npeBpawjaeTca B
it rpyHTa «BEHTOHWUTOBBI KOKOH»,

TY M58.002 42233182012

FOCT P MoK (251112014 MONHOCTLIO UCKIlouaeT pacTpeckMBaercs, oBpasyrTca

(nyag 3achkInka) BO3AYLWHbIE MONOCTH, 4TO BNeyeT
CHWXeHWe CTabDMNbHOCTK CONPOTUBNEHUA
3Y W nNpMBOAMT K BbiTankKMBaHWUKO

3NEKTpoaa U3 No4Bbl

MOPO3HOE Nny4yeHue




YBenuyeHue cpoka paboTkl cONAHONO Moaynsa

MHHOoBaUKA WMHEle pelueHunA
- — = CneunansHan He vyuacTByeT B  npouecce
T e N I (BOpOoHKOODpasHan)dpop perynupoBaHunAa BblOeneHuA
' | ‘ Ma nepdopauumn SNeKTponuTa, HaxoauTcA B
B 5 LLHJ'IHHHPH'—IEGHEH HeynpaenAemMol 3aBWCUMOCTH OT
U | NomMOoLLEHHWA  TPYHTOBBIX d=3=4 MM rPYHTA

26-0-00080000000000000s0na Rt 1N YMeHbLUaeT
KOn1u4ecTeo BblBegeHWA
Hapy:Ky anekTponuTa

F
Moaynb WMMEET COCTOSHUE | Vpanuuedne obLema u | He WMEET pacyeTHOro 0GOCHOBAHUA
MpuMeHeHNe TPYAHOPACTEOPMMOTO ACTIONB30BAHME CKOPOCTH PACTBOPEHWA CONEei;
KpUCTanna, 4ro Donee 4em e YBENU4YMBEaeT  puckd  oOpasosaHuA
KpUCTannorngpatHblX 10 pa3 VBENWYMBAET CDOK EIF[]ECCI-"'IEHI::IE{ xnopyuaoBe CONOHYAKOB:
COCTaBOB ero paboTel N0 CPABHEHMID C pasnu4yHoOWN CTeneH! CyLWECTEEHHD YCHMMBAET KOPPO3MOHHO
TeM #e 00beMoM XNOPUAOE NNOTHOCTK ONACHYH Cpeny ANA MeTanna snexkTpoaa

Cnoco6 npucoegMHeHNA 3NeKTpoaa K ropu30oHTaNbHOMY NPOBOOHUKY (MarMcTpanbHOW LWKWHE)

‘ﬁ T WNOBARA CXEMA NPHCOSMHEHHA ANEHTPO/ Kak npaeuno ona CBapHoOro coegWHeHWA

BUNPOH» K FOPHIOHTAMLHOMY NPOBOOHMMY 5 (BO3MOxeH DONTOBOW 3aHMM), HE OYEeHb
YHueepcanbsHbii cnocod | yooBHoO  w3rMBaTe  MpUM  CO3OEHWM
KpenneHWA: KOHTAKTHOW CBA3W

Lerm =

- CBapHOe cCcogfWMHEeHWE _
MY npegycMatTpyMeacT DONTOBOKW 3a#KMM

(cornacHo 1Y3); ?
_ ( n s Edk OoNyCTHMBIW BapHUaHT OnA
DONTOBON 3EHKNM A ﬁﬁ -.! i ,[I,DMDIDSHHCTE {HE: pEeROMEHOOBaHO ONA

AOMOX03AWCTB). m ‘a NPOMBILLNEHHbLIX 00LEKTOB).

YAobeH B MCNONb30BaHUKM, HO UCKNIDYaeT
BEApPMAHT 3NEKTPOAYTOEOW CBAPKN.




POCCHHECKEAR GENEPAMIEA

EPTTT

YHUKasbHbIN MHHOBALMOHHbLIW NPOAYKT

“HATEHT

CHCTEMA CEPTHOHEAILHM roCT P
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nnocmwo ‘Bunpon” (RU)

BUNPOH

s 3 HHHOBAUMOHHBIE TEXHOAO MM
Y DAEKTPOIALWMTEY

POAYKLIMA Mespasnasst

5 00000

ubanoa Anexceis Cepeeeaus (RU)

amowa e 2013133146

Tlporoxoa Ne 143-18/1 o1 S oxrubps 2018 1.

T no sorowopy Ne 143-18 01 06.06.2018 r
€ 000 «bupors

D 5 6 35 0 360 0 0 0

IMAI-2009
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v . Henommereawunsh mpecrop MUMHM TOK, )
i+ | MuHepanbHbI aKTUBATOP rPyHTa st WO snpob (R 0kt
Smne TY 2458-002-92123319-2012
SR TR rOCT P M3K 62561-7-2016

Mockna, 2018

- [pakTukon yctaHoOBMNEeHo, 4YTO CHwxeHue kornuyectsa MAI B 1,5 — 2 pasa, ucnonb3yemMoro Ans 4YacTUYHOro 3aMeLLeHUsl TpyHTa Npu MOHTaXe MarucrpasibHOW
WWHbI, NoBblwaeT 3dEKTUBHOCTL Nonockl Ha 30% W 3awmuiaeT MeTan OT KOppo3un, YTo B 3 — 5 pa3 yMeHbLUaeT KONMMYeCcTBO MOMoChl, Noanexailiee sameHe
(koppo3usa 50% un 6onee) npu pesnsnn. NpUuMeHeHNe AaHHOW TEXHOMOMMKU ABASETCA peKOMeHaaLmMen Npon3BoamTens.

- HeobxoguMoO OTMETUTb, YTO OCHOBAHHbIA Ha OTYeTax O ANUTENbHbLIX OMbITHO-NPOMBILMEHHOW 3KCMNyaTauMm U NoaTBEpPXOEHHbIM OT3biBaMu [loTpebutenen
MHOFOMIETHUN ONbIT MPOU3BOACTBA MNOKasasn, YTO B TeYeHwe nepuoga crtabunusaumm nocne BBOAA B 3KCNnyatauuio uU nepBoro roga paboTbl nokasatenuv
conpoTtusneHus 3Y n3 33K «bunpoH», ynyywatca kak MMHUMYM Ha 15%, a nHorga 6onee 4em B 2 pasa.




- 'K «bunpoH» (OO0 - r. Akytck, AO - r. Mockea, OIl —
MockoBckast 06n.) ocywlecTBAAT MOMHbIM LUUKA pa3paboTku u
N3roTOBMEHUS NPOAYKUMM HA CODCTBEHHOM NMpoun3BoacTBe (BNMAOTb
OO0 TpaHCNoOpTHOW ynakoBku). [lpon3BoaCTBEHHAA nrowanka
pacnonoxeHa B 6numkHem NogmockoBbe: obwaa nnowags 6asbl 2
ra, B TOM 4YMcrie nNpou3BOACTBEHHbIX nnowagen 6bonee 1500 m2.
[Mlpon3BoAMTENBLHOCTL Ha  cerogHAwHuMm geHb go 1500
KOMMNEKTHbIX u3genMn B Mecsay. 3a CYeT  BHeapeHus
COBPEMEHHbIX NPOLIECCOB aBToOMatusaumm npousBoacTtBa U
CHWXEeHUs N3OEpPXKEK, Hawa rpynna cnocobHa
NPeanioXNTb KOHKYPEHTHbIE LEHbl, NPW BbICOYAWLLEM KadecTBe
COBCTBEHHOW NPOaYKLNN,

- Bca npoaykuma nsrotaBnnBaeTCcs U3 CbipbS M KOMIMNEKTYOLWNX
TONbKO POCCUINCKOro NPONCXOXOEeHNS (nonHoe
MMNOPTO3aMeELLlEHNE B  COOTBETCTBUM C  MOCTaAHOBMEHUEM
[MpasutenbctBa Poccunckon depepaumm ot 16.09.2016 Ne 925
(pea. ot 10.07.2019) «O npuoputeTe TOBApPOB POCCUNCKOro
npoucxoxaeHns, paboT, Yycnyr, BbINOMHAEMbIX, OKa3blBAEMbIX
POCCUNCKMMW NLAMMN, MO OTHOLLEHMIO K TOBapam, NPOMCXoaaL MM
n3 MHOCTPaHHOro rocygapcrea, paboTam, ycnyram,
BbINOSHSAEMbIM, OKa3blBaeMbIM MHOCTPAHHLIMU NULaMmn» ).




Tematndeckne nyonukaumm «bBUNpoH»

- «OCcoBeHHOCTN 3a3eMeHns ANeKTPOYyCTaHOBOK B BEYHOMEPSIIIbIX N OPYrUX FPYHTax C U30NMPYIOLWUM OCHOBaHWe, Npobnemsl n cnocobsbl
nx peweHnsa. KoHuenumsa «bunpoH.». XypHan «OYHOAMEHTbI» Ne 4/2021. C. 56-57. URL: https://energybase.ru/news/articles/features-of-
grounding-electrical-installations-in-permafrost-and-other-soils-wit-2022-08-18

- «HekoTopble cnocobbl yBENNYEHNA KOPPO3IMOHHOM YCTONYMBOCTU B TEXHOMNOMKN INEKTPONUTUYECKOro 3asemneHnd.» XKypHan «Kopposusi.
Tepputopud HEDTEIAS» Ne 1(47)/2022. C. 66-67. URL: https://disk.yandex.ru/d/Pv4pAs5DO56 Xgw;
https://energybase.ru/news/articles/ways-to-increase-corrosion-resistance-in-electrolytic-grounding-technology-2022-08-16

- «VHHOBaLMM 9NEKTPONMUTUYECKOro 3a3eMJSIEHUS: YTO 3TO U KaK npumeHuTb?». XKypHan «QHEPTOTEX OKCIMO» Ne 22/2022. C. 48-49.
URL: http://eg22.prompages.ru; https://energybase.ru/news/articles/innovations-of-electrolytic-grounding-what-is-it-and-how-to-apply-it-2022-
08-22

- «Kommeplb»: kak Hac MoryT He3ameTHO obmaHyTb. Pasbepemcs Bmecte». XypHan «HEDPTEMA3 SKCIMO» Ne 22/2022. C. 9.
URL:  http://ne24.prompages.ru;  https://energybase.ru/news/articles/kommers-how-we-can-be-imperceptibly-deceived-lets-figure-it-out-
together-2022-09-05

- «KommeplUb»: kak npaBunbHO BblbpaTb anekTponutuyeckoe 3asemrieHne. Paccygum coobuway. XypHan «9QHEPTOTEX 3KCIMO» Ne
23/aHBapb/2023. C. 56-57. URL: http://eg23.prompages.ru

-  «KommeplU'b»: MonHuesawwmTa no-HoBomy. Mayyaem onbIT — co3gaem nHHoBauumy». XypHan «HESTEIA3 SKCIMO» Ne 25/mapt/2023. C.
84-85. URL.: http://eg25.prompages.ru;

- «Kommepl'b»: TexHonmormm anekTponuTnyeckoro 3asemrneHus». [aseta «QHepreTnka n npombiwsieHHocTe Poccum» Ne 07(459) anpenb
2023. C. 28. URL: https://www.eprussia.ru/epr/articles/lkommerts-tekhnologii-elektroliticheskogo-zazemleniya.htm

- «KommeplUb»: pasbupaemca B owunbkax 3azemnenusiy. XKypHanol «3OHEPIOTEX OKCIMO» Ne 24/moHb/2023. C. 46-47
n "OKCMNOo3numA HESTb TA3". Ne 4/moHb/2023 . URL:__ http://eg24.prompages.ru__n  https://2023.runeft.ru/4/bipron.
KypHan "OKCIMO3NUMNA HEDTb M A3". Ne 4/voHb/2023 URL: https://2023.runeft.ru/4/bipron
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