





TerleKOMMYHUKauunum

Opranmnsanus nepegadym JaHHBIX
110 HECKO/IBKVIM KaHaIaM

HOmvutpnii lennaguesny BUTOINIHOB
PykoBopuTenb oTaena TeXHMYECKO MOANEePsKKI
TOO «<ADVANTEK SYSTEMS»

IIpoonemul césa3u 6 Kpumuueckou unppacmpykmype

Komnanuu kpumuueckoii ungppacmpyxkmyper (KH), maxue
KaK 9Hepeemuueckue KOMNAHUU, Hepmezazogvle KOMNAHUU,
mpancnopm, 8000CHAOICEHUe U OP2aHbl 00UeCME8EHHOU 6e30-
NACHOCMU, CMANKUBAIOMCS C MHOICECMBOM Npobnem 6 oona-
Cmu MereKOMMYHUKAYULL U CEA3U:

* Vemotiuusocmov  cesazu u  pesepsuposanue. Cucmemul,
KpUMuyecKu 8axicHvle 0/ 8bINOIHEHUS 3a0ad, OONHCHbL OblMb
VCMOUYUbIMU, UMOObL BbIOEPAHCAMb CIUXULIHbIE OedCmausl,
Quszuyeckue amaku, eanoaiusm u opyaue omkasvl. Pezepsu-
posanue, KaxK 8 niame KOMMYHUKAYUOHHBIX KAHAL06, MAK U 8
niane yeuHmpog oopabomKu OAHHBIX, AGNAEMCA BANCHLIM Ois
N000epIHCAHUSA HENPEPBIBHO20 0OCTIVIHCUBAHUA U OecnepedoliHOl
pabomuoi.

* Mooepnusayus. Beicmpuiil npoepecc 6 mexnono2usax npeo-
Jnazaem Hogvie, bojiee KOMNAKMHbIE U IKOHOMUYHbIE PEUEeHUs,
KOMOopble 3aMeHA0M WUPOKO pACIPOCMPAHEHHbLE YCMAapesuiue
cucmemot SCADA (Supervisory Control And Data Acquisition),
ucnonvzyemvie 6 mexnonozuieckux cemsax KUII. Cospemennvie
yempoticmea unmepnema eewjeii (IoT) u npomviuiienno2o un-
mepuema eewjeli (lloT) menepv docmyntel 018 MOOepHU3AYUU
UHDpACMpyKmMypol U pacuuperus MOHUMoOpuUH2d 3a Heynpas-
agemviMu yacmamu obopyoosanus KHIL. Omu ycmpoiicmsa
O0MIHCHBL DbIMb A2PeUPOBAHBL U C8A3AHDL, UMOObl 0c0O0e GHU-
Manue yoensims Cucmemam, 8 KOmopulx CoCywecmsylom ycma-
pesuiue 0amyuKy u KOHMpOLIepbl C HOBbLIMU.

» Veposwl kubepbesonacnocmu. Ilockonbky Kpumuyeckas
UHppacmpykmypa cmanogumcs éce 0onee 83aumMoCceA3aHHOl,
OHA Makdice CIManosumcs boinee YsA36umoll 0 Kubepamax, no-
CKONILKY BO3MOUCHOCU OISl AMAKU IKCNOHEHYUATLHO paAcmen.
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Obecneuenue 6e30nacHoll 63U U NOOKIIOUCHUS UMeem
nepeocmenennoe 3HayeHue, NOCKONbKY HAPYULEHUEe MOdICem
UMeMb CePbe3HbLE U 0ANCE Y2POACATOUUE IHCUZHU NOCTEOCTBUSL.

» Cobmooenue pezyrupyiowux npasui. HMs-3a eviuweykazan-
HbIX NPOOIeM KOMIAHUU, 3AHUMATOWUECs: KPUMUYEeCKOU UHPDPa-
CMPYKMypotl, maxaice no08epearomcest yCUIeHHoOM) pe2yiuposd-
HUI0, Komopoe onpeoensiem, Kax OO0INCHbl 00pabamuvleamscs
dannvle.

[l pewenus smux npodiem KOMNAHUU, 3AHUMAIOUWUECS]
KPUMU4ecKkou Un@pacmpykmypot, UCnoib3yiom pasiuyHble
MUNbl KAHAI08 CE:3U 8 KA4ecmee OCHOBHLIX CPEOCME C6s3U 6
OT-cemu. Dmo kax npasuio uiu paduopeneiunas Junus cesa3u,
unu onmogonokHo. Eciu opeanuzoeams 6bloenennbill Kanal He-
BO3MOJICHO U €20 PA3BEPMBIBANHUE CTUULKOM 00PO20, OHU PAC-
emampusarom mexuono2uu 4G/LTE/5G 0nst nookiouenus coux
akmueos. Komnanuu maxaice uufym Hoebie KOMMYHUKAYUOHHbIE
WTIO3bL, KOMOPbLE UCHOIL3VION MEXHONO2UU  WUDPOsaHs,
Opanomayspul u opyeue Qynxyuu 01 obecneuenus 6e30nacHo-
cmu OnepayuoHHuIX Oannvlx. Takue wniozvl maxice O0AHCHbI
obecneuusams CEA3HOCMb MeHCOy VOAICHHbIMU caumamu u
YEHMPATbHIMU CEPEepamu YNpaeieHus. i KOHmMpOous Kaxk O7is
cywyecmayrowux cucmem SCADA, max u 0aa ycmpoucme Ho-
6020 NOKOJLCHUSL, UCNOIb3YIOWUX HOBbLE NPOMOKOJIbL, MAKUE KAK
IEC 61850 GOOSE, MMS u SV.

Oonaxo, camasn 6onvbuas 3a0aua s611emcs 803MONCHOCHIb
VOO0BIEMBOPEHUsL 6CeX IMUX MPehOSANHULL ¢ NOMOUBIO MOTLKO
00HO20 U MO20 JHce ULTI03.

Bce smu 3a0auu ycnewno pewaiomes npu nomowu ooopy-
008aHUSL U NPOSPAMMHO2O Obecneyenus npeodrazaemozo Uspd-
unvcroti komnanueti RAD Data Communications.

IToagep)kKa MHOXKeCTBEHHBIX

nyTeit VPN B mrose SecFlow

o3 SecFlow IIoT xommanuu RAD
HOJEP>KIBAET TEXHOIOTMIO MHOTOIyTe-
Boit VPN mst peutennst npobmem KU u
obecIledeHns HaJe)KHOro, 6€30IIacHOrO I
cTabunbHOro nopKmdenns. OH I03BOIA-
€T VCIIO/Ib30BaTh CYIIECTBYIOIINE IPIIO-
JKEHVISI, KPUTUYECKY Ba)KHBIE IJIsI BBIIIOT-
HEHUsA MUCCUM, a TaKXke obecrednmpaer
rUOKOCTD [T MOAAEPKKU OyAYLINX Tpe-
60BaHMUIT KPUTUIECKOI NHPPACTPYKTYPBHL

KpaTkoe onmcanne

[nro3 SecFlow-1p u mporpammHoe
obecnevennsnMultipath GW mossosnsior
OpPraHM30BaTb HECKO/IbKO MapIIPyTOB
II0 PasHBIM KaHaJaM CBA3MU C JMICIONb30-
BaHueM VPN, TyHHenIAMU U ByIUIMKALM-
eif makeToB, obecreunBas 100%-e pesep-
BJMPOBaHMe KaHa/a Iepeflaul JAHHBIX C
VCIIO/Ib30BAHMEM PA3INMIHOrO 060PYyHO-
BaHUA CBsA3YU, Kak PPJI um onToBOJIOKHO,
TaK ¥ CETV COTOBBIX OIIE€PATOPOB.

JlaBajiTe paccMOTpUM PpasIUYHbIE

BapuaHThl, mpennaraembie SecFlow-1p
kommaHuu RAD:

banancupoBka Harpysku Ha ypoBHe 3

SecFlow-1p ¢ TexHONOIMEl MHOTO-
ITyTeBOI Iepefiauy NAHHBIX paclipemen-
eT makeThl L3-Tpaduka Mo HEeCKOMbKUM
KaHazmaM. Bec KaXXZoOro KaHamza MOXeT
OBITH HACTPOEH, B 3aBUCUMOCTH OT IIPO-
IYCKHOI CIIOCOGHOCTM CeTV KaXXOTO U3
OIIepaTOPOB. YNOPAOYMBaHNE ITAKETOB
UCKJIIOYaeT MX IepeMellBaHMe Ha CTO-
pOHe TmoTyJarers.
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Puc. 1. OpzaHumuuﬂ MHOAHCECMBEHHBIX

kananog VPN meorcoy SecFlow-1p

Ha pucynke 2 mokasaHo INOJK/IOYe-
Hue nurosa Secflow-1p K 2-M coTOBBIM
ornepaTtopam. Iy yBemMueHns IPOIyCK-
HOIl CIOCOOHOCTM KaHa/lIOB, JjaHHbBIE
IepefaTcsd OHOBPEMEHHO uepe3 2-X
COTOBBIX OIIEPATOPOB, NpUYEM JAHHbIE
nenAarca. 25 % JaHHbIX IlepefaeTcs Yepes
omeparopa 1, u 75 % HaHHBIX 4epes olle-
paropa 2.

IIpenmymecrsa:

o YBemuueHme IPOIYCKHON CIOCO6-
HOCTH, TIyTeM pacIpefeneHus Tpaduka
II0 /IBYM OT/I€/IbHBIM CETSIM.

o bBonee BbBICOKasg OTKa3OyCTONYM-
BOCTb II0 CPABHEHUIO CO CTaH/JapPTHBIMMU
IIPOTOKO/IAMM MApIIPyTU3aluy, TaK KaK
Tpaduk 6e3 mpobreM IEepPeHOCUTCS Ha
IPYTyI0 aKTUBHYIO CETb.

 besomacHas nepepayda, Tak kKak BCE
MaKeThbl MI(PYIOTCS € NCIONb30BaAHNEM
SSL.

Hy6nuposanue

KaHaJIoB CBA3M Ha ypOBHe 3

Ha pucynke 3 mokasana Ta e cxe-
Ma C 2-MA COTOBBIMM OIlepaTOpaMM, HO
st 100 % mocTaBKM JAaHHBIX O TOYKU
Ha3Ha4YeHMsI HACTPOEHO [yOnmpoBaHue
tpadPuka.

B atom pexxnme paboTs! makeTs L3
RyOMupyoTCs 1 TepefalTcs OXHOBpe-
MEHHO II0 HECKOIbKUM ceTAM. B ciyyae
IoTepy IaKeTa B OfHO} CeTM, HMaKeT
npuOyzmeT Ha MHOTO ITyTEBOI LITI03 de-
pes [pyroii KaHaj, TeM CaMbIM YMEHb-
masA norepio nakeros o HYJIA. Onare
Ke, YNOpAMOYMBaHME ITAKETOB MCKIIIO-
YyaeT IAaKeTbl, HaXojsAllyecsd B Hempa-
BIIPHOM IOPsAJIKE Ha CTOPOHE IIOTy4Ya-
Tes.

Puc. 2. banancuposka nazpysxu

MedHcOy 2-Ms KaHAIAMU CEA3U

IIpenmymecrpa:

o Becnepeboitnas pabora ¢ HYJIE-
BOJ norepeit nakeros: [lakeTst ay6mm-
PYIOTCA IO ABYM KaHAJIaM, ¥ JaXkKe eCn
IaKeThl IOTePAHbI B ONHOM KaHajle, OHM
BHOBb BCTaBJIAIOTCA B KOHEUHBIN ITOTOK
IIaKeTOB.

« besomacuas nepefava, Tak kak BCE
HaKeThl MI(PYIOTCSA C UCHOIb30BAHNEM
SSL.

TynnenmupoBanne

YPOBHs 2 IOBEPX YPOBHA 3

E1e ogHol pacipocTpaHeHHOI Ipo-
61emoit st MHOTUX onepatopos K siB-
7s1eTCst HeoOXOAMMOCTD TIepefaun Tpa-
¢uka ypoBHs 2 IO MOOMIBHBIM CETSM,
takuMm Kak 4G/LTE wmmm 5G, xoTopble
HOJIIeP>KUBAIOT TONBKO TpaduK ypOB-
Hs1 3. SecFlow-1p kommauuu RAD uH-
KarncynupyeT Tpaduk ypoBHs 2 MOBepX
yPOBH: 3, a 3aTeM ¢ pyeT MaKeTsl I1e-
pen ux nepepadeit 10 COTOBBIM CETAM.

TynMYHBIM NPYMEpOM HCIIONb30Ba-
HUA 3TON TEXHONOTMM SB/IAETCA IEePEXOf
37IEKTPOIHEPreTNYeCKMX KOMIIAHMI Ha
cuctemsl Ha 6ase IEC 61850.

IEC 61850 Bce wuamie BHefpseTCA
37IEKTPOIHEPTeTUYEeCKMMI  KOMITAHUA-
M, TpeOysl OT HUX Hepefaun Tpaduka
IEC 61850 GOOSE ot opHOIT aneKTpu-
4eCKOJT IOACTAaHIUU K HeCKOTIbKUM JApy-
TUM, a TaKXe JUIA MOAKIIOYEHN HOBBIX
pacrpene/ieHHbIX SHEepPreTU4ecKux pe-
cypcoB (DER) K a9/meKTpu4eckoil ceTi.
Yerporictsa IEC 61850 GOOSE nepepa-
IOT MHOTOAJpecHble IakeThl L2 Mexmpy
yIa/IeHHBIMY OKOHEUYHBIMI YCTPOIICTBa-
mu (RTU) u uHTeNIeKTyambHBIMI S7€K-
TpoHHbIMU ycTpoiicTBamu (IED).

Bupryanbubiii moct B IloT-mmose
RAD SecFlow-1p monydaeT aTu makerts
U TepecblmaeT ux kiameHTy Multipath,
KOTOPBIN MHKAIICYIMpyeT nakeTsl L2 1mo-
Bepx L3, mudpyer ux ¢ momourpio SSL u
nepefaeT IO COTOBOMY KaHaly (MM /io-
60My pyroMy JOCTYITHOMY KaHay IJI0-
6anpHoit cetn). Ecnmu SecFlow-1p Takxe
HOAIK/I0YEH K CYLIeCTBYIONIEHl ONTOBO-
nokonnoit cetu (G-PON, SDH, SONET,
MPLS), makeTsI TaK)Ke ITepechlIal0TCS Ha
9TOT COOCTBEHHBIT MHTEepdeiic 6e3 MH-
Kancymsanuy L3 s 6bIcTpoit mepegadn
Ha COoCefjHIe MIOACTaHIINN.

IIpenmymrecrsa:

o DBpICTpBINI TyTh Iepemauy JaHHBIX
GOOSE no BblfieNneHHOMY KaHajy CeTH,
€CJIM TAKOBOJI IMEeTCA.

o besomacuas mepemaua GOOSE mo
corosbM ceTsAM 4G/LTE/5G nmu6o B ka-
JecTBe OCHOBHOTO KaHasla, mbo B Kade-
CTBe Pe3epBHOTO COENMHEHMUA, eC/IN BbI-
Ie/IeHHBII KaHa He paboTaer.

o 3nanne VLAN o kxagpax GOOSE,
obecrieunBaeT MOAKIIOUEHNE K COCEN-
HVYM IOJCTAHIMAM Ha OCHOBE WJIEHTH-
¢ukaropos VLAN.

YhnpapneHne mro3aMu

SecFlow-1p u SecFlow IIoT Gateway

Knmuent Multipath na SecFlow-1p, a
raioke nrmo3 Multipath Gateway, pacrmo-
JIOKEHHBIII B LIeHTpe YIIpaBJIeHNA, YIIPaB-
nsaTca ¢ nomoinbo CLI, REST nan mnat-
¢dopmsl ceteBoro ympasierns RADview
ot RAD. RADview npencraBnsiet co60ii
MIOJTHOLEHHBIN U JPY>KeCTBEHHBIN TIpa-
¢budecknit mHTepderic T HACTPONKM
CKBO3HBIX CEPBJCOB ¥ MOHUTOPMHIA BCEX
CEepBUCOB I KaHAJIOB.
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Puc. 3. Jlybnuposanue mpagpghuxa medxncoy 2-ms xananamu
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SecFlow-1p ¢ Multipath VPN wupe-
aJIbHO TIO[XOMIUT [II OMIEPATOPOB SITEK-
TpOSHepI‘eTI/I‘{eCKI/IX KOMHaHI/If/L a TaK>Xe
[IOCTABIUKOB YCIYT CBS3M, IIPEJIara-
myx yernyru IloT.

SecFlow-1p or RAD

¢ TexHomorueit Multipath -

OCHOBHBIE XapaKTepI/ICTI/IKI/I:

o IIporpamMmHO-OIIpenensemMble BO3-
MOXXHOCTH, paboTarolie Ha 11060M 060-
pyﬂOBaHI/H/I, OYE€HDb FI/I6KVIC n HpOCTbIe B
pasBepThIBAHNN.

o DBesomacHoe pesepBHOE KOMMpO-

BaHME U aBapUIHOE IEPEK/IIOYEHNe I
TIOJK/TIOYEHVA TI0 OCHOBHOMY OITOBOJIO-
KoHHOMY Kabemo/GPON - rapantns mo-
CTYIHOCTY KPUTUYECKU Ba>KHBIX YCIIYT —
4epe3 Mo6wibHBIe yenyru LTE/4G/5G.

o JIOIIOTTHNTEIBHBI BTOPOJ MOOWIb-
Hbii cepBuc LTE/5G pna Ge3omacHbIX
KPUTUYECKM BaKHBIX YCIIYT.

« DamaHcupoBka Harpyskm u my6mm-
poBaHME KaHA/IOB, oObecHednBaromue
HYJIEBVIO noTteplo makeToB 1 IOCTOSIH-
HYIO JOCTYIIHOCTb KPUTUYECKM BaXKHBIX

YCIIyT.

o Becniepe6oitHsle, 6e3omacHble 1 3a-
HIMIeHHbIE OIlepallIOHHbIE YCITYTH.

o BO3MOXHOCTH IITTABHOTO IIEPEK/IIo-
gyenns npu cb6oe misi SCADA yposus 2,
IEC 61850, xpuTH4YeCKM Ba>KHBIX CEPBMU-
cos IIoT.

3amumenusni mnio3 SecFlow-1p

OcHOBHbIE XapaKTePUCTUKIN:

o 3ammumienupii 103 10T, mmos3
npotokona SCADA pmna IEC-101, IEC-
104, Modbus-RTU/TCP*.

o Ilepudepnitabie BbIYMCIEHUS 34
cYeT pasMellleHMs CTOPOHHEro KOHTell-
HEPHOTO MPOrPaMMHOr0O obecredeHns
I/ VHAVBUYIbHBIX TIPUTOKEHUIA.

« Hynesas nogroroska.

o TepMmHANbHBIN cepBep.

o OnuH MMM fBa BCTPOEHHBIX COTO-
BBIX MOfieMa ([JOTIONHUTENbHBIN BTOPOIL
COTOBBIN MOJieM, TOUKa IOCTyIa U K/IK-
ent Wi-Fi unu LoORaWAN).

o [IBe SIM-KapTbl 7151 MaKCMMa/IbHOM
YCTOMYMBOCTU COEAVHEHNA.

 IlocnemosarenbHOE TYHHENMPOBa-
Hune Kk TCP/IP, Bxkmrouass DNP3.

« Cyxume KOHTaKTBhI.

e GPS mns oTyeTa 0 MeECTOIOIOXKe-
HUN.

o 30Ha/IbHBII MEXCETeBOil 9KpaH C
OTC/IEXXMBAHMEM COCTOSHMA.

SecFlow®-1p, Bxopsmmnit B Habop 3a-
muieHubix Ethernet-mpopykros RAD
SecFlow, mpepcraBisier coboit  mmpo-
MBIIUIEHHBIN 1UII03 VIHTepHeTa Beleil.
IToMumMo cBOMX KOMMYHMKAIIIOHHBIX
BO3MOXXHOCTEII, 9TO OTKpbITast IIaTPop-
Ma /I pasMelleHNs CTOPOHHEro Ipo-
TPaMMHOTO 0becIedeHs.

OC SecFlow’-1p - aro 3ammuiieH-
Has OIlepallfOHHas CMCTeMa, ONTUMMU-
3MpOBaHHas A/ obecHedeHMs MaKCH-

Ma/IbHOM  IPOM3BOAUTEIBHOCTH  IIPU
HebONBPIIOM OOBEMe IPOrPaMMHOTO
obecredeHnsI.

B MakcuManbHOI KOHUIypanuu
SecFlow-1p mMeeT 4eTbIpe MeIHBIX IIOP-
ta GbE u 1Ba mopra GbE SFP, nBa nocre-
JOBaTe/IbHBIX OpTa (OAMHOYHBII TIOPT).

IMopt RS-232 ymn opuu RS-232 nmroc
opuH RS-485/2W), BcTpoeHHBIT MofeM
Wi-Fi, GPS-npuemMHuK #1141 onpepenenns
MECTOIOJIOXKEHNA U COTOBBINI MOJEM C
pBymsa SIM-kapTamMyu MM ABYMS MOfie-
MaMI I MaKCUMaJIbHON HafIe)KHOCTH
COeIVHEHN.

SecFlow-1p ocHamleH IOCIefoBa-
Te/IbHBIMU MHTepdeiicaMit /IS HOFKIIIO-
4eHMs ycrapeslero obopymosaHus. B
KadecTBe LIUII03a OH IpeobpasyeT ycra-
peBlINe IOC/IefoBaTe/IbHble IIPOTOKO-

JIbl B COBPEMEHHBIe IIPOTOKOMBL Ha base
IP, obecnieunBas Gecrepe6oiHyIO CBSI3b
mexay IP SCADA kak co ctapbIMM, Tak
u ¢ HoBbiMM RTU. 310 obecmeunBaer
eflTHOe pelleHNe 1 MyIbTI CePBUCHBIX
NpPWIOKEHMII M IIaBHBIN IIepexof, Ha
ONMHOCThIO IP-ceTn.

IIpn ocHameHunm pagmoOCUCTEMON
LoRaWAN SecFlow-1p o6begunseT He-
CKOIbKO MAJIOMOIHBIX JaTYMKOB/U3-
MepUTeNIell C HU3KOM NPOIYCKHON CIIO-
COOHOCTBIO, PasBepPHYTBIX Ha OOJIBIIOIN
Tepputopun. 10 obecrednBaeT wupe-
a/lbHOE pellleHMe JJid CeNbCKUX U Apy-
TUX PaiflOHOB C HEGOMBIION MIOTHOCTDHIO
Hace/leHMs, II03BOJIAIlIee 3KOHOMMTD
KaIluTa/lbHble U 9KCIUTyaTallIOHHbIE pac-
XOJIBI.

SecFlow-1p ocHamlaeTcsi KperieHu-
eMm Ha DIN-peliKky, CTeneHbI0 3aIlNUThI
IP30 » WIMPOKMM AMAIIa30HOM pabo-
yyx Temmeparyp (ot —-40 °C mo 65 °C)
6e3 BEHTUIATOPOB. BapuaHThl MUTAHUSA
BK/IIOYAIOT BCTPOEHHBINl M30/IMpOBaH-
HBIJl MCTOYHUK NIUTAHMA MOCTOSHHOTO
TOKa, OTBEYAIOUINII CyPOBBIM 3KOJIOTU-
YeCKUM TPeOOBaHMSAM.

CEI'MEHTBI

PbIHKA M ITPYIMEHEHME

SecFlow-1p OpueHTMpOBaH Ha pbI-
HOK TIpOMBIIIZIEHHOTO VIHTepHeTa Be-
el ¥ IpefijaraeT TakKye IPUIOKEHMs,
KaK:

o be3onacHbIl ¥ O0TKa30yCTONYMBBIN
tpancopt SCADA.

o Yripasnienue aktusamu IIoT.

o VIHTeNNEeKTyanbHbIi MOHUTOPUHT
9/IeKTpOCeTell A 3/IeKTPOIHepreTmye-
CKMX KOMIIaHUI.

« YIIpaB/ieHVe BOTHBIMU PeCypcaM.

o YMHBII1 U3MEPUTENIb-KOHLEHTPATOP.

OJVHOYHBIE/IBOVIHBIE

MOJEMEBI LTE 1 GPS

SecFlow-1p o6ecneunBaer IMOKyI0
KOHUrypanuio ajst ogHoro moema LTE
c pymsa SIM-kapramu unm gByX BCTPO-
eHHbIx MogeMoB LTE gnsg makcumanbHOM
OTKa30yCTOIYMBOCTU. Takyke [OCTyIHa
noapepxxkka GPS pgna ompepenenusa me-
CTOIIO/IOKEHM .

becniposopnasa Texnonorua 5G, uc-
nonb3yemas SecFlow-1p, mpegHasHadena
1 oOecriedeHus 60ee BBICOKMX IMKO-
BBIX CKOPOCTell Iepefaul OAaHHBIX (IO
HeCcKOMbKMx [6UT/C), CBEpXHM3KON 3a-
Hep>XKn, 6OJIblIIell HaeXKHOCTH, OTPOM-
HOII MPOIYCKHOI CIIOCOOHOCTH CeTH,
HOBBILIEHHOI [OCTYIHOCTH, Gojiee BbI-
COKOJ1 IpOM3BOJUTENIbHOCTU U 3HEPTO-
s dexTUBHOCTI.

YCTOMYMBOCTD

MexaHu3M pe3epBIUpPOBAHM KAHATIOB
II03BOJIAET OTC/IEKMBATD IO/IK/IIOUEHME K
onpepeneHHblM IP-ampecam, ucnonbsya
BO3MOXXHOCTU PAaCHPOCTPAHEHNA OLIK-
60Kk 1 IP-MoHMTOpMHTA.

MAPHIPYTU3AIVA

SecFlow-1p mommepxmuBaeT cTaTnde-
cxyio mapmpyTtusanuio, OSPF u BGP.

VPN-YCIIYIU

YerpotictBo ocHameno VPN-mumo-
30M C ABYMSI peXXMIMaMu paboThL:

o MesxcaiiToBOe cOoefuiHeHNe C JWC-
nonb3oanueM 30 Tynneneit IPsec.

o YIaZeHHbI JOCTYI IONIb30BaTENIEN
¢ ucnonbzopanueM SSH.

MeskcaitToBoe 3amndpoBaHHOE Coe-
ouHeHMe Ha ocHOoBe VPN o6ecreunBaer
IIpo3payHoe coefyHeHne L3 calitoB ce-
teit Ethernet. [Ins ymamenHoro gocryma
MapUIPyTU3aTOP MCIO/Nb3YyeT TYHHENb C
mudposanuem SSH ¢ ayrenTudukanmeit
MI0/Ib30BaTe/A M CHelMaabHOI aBTOPU-
3anuen JoCTyIa.

KOHTEJHEPBHI -

HOBBIV YPOBEHb I'MTBKOCTU

SecFlow-1p MoXxeT pasMelaTh KOH-
TeilHepHble mepudepuiiHble MIPUIOXKe-
HUS, TOAJepX1Bas o0Oble CTOPOHHNUE
KOHTEIHephl, 4YTO paclIMpsIeT €ro uc-
XOIHYI0 (PYHKIIMOHAIBHOCTD O HOBOTO
YPOBHA [l pellleHNi TPOMBIIIIEHHOTO
VnTepHera Bewe.

KoHTeitHeppl MOXHO JIETKO yCTaHaB-
JIMBaTh M YIPaBIATh umy depes Docker
CLL

YIIPABJIEHVE U

BE3OITACHOCTD

SecFlow-1p MOXHO yIIpaB/IATb Yepes
Wnrepnet, CLI mnu NETCONE.

RADview mnoppepXuBaeT yIpaBe-
HIe OTKa3aMMy, YyIpaBeHMe 3ajlayaMy U
BeO-SIPIIBIKIL.

Yro6s! onTumnsnposarb SecFlow-1p
LIS YIOB/IETBOPEHMs PACTYIIUX TOTPe6-
HOCTel1 6e30IIaCHOCTI PaCIIpefie/IeHHBIX
cpen, B OC BK/IIOYEHBI BCTPOEHHbIE
¢dyHKUMY 1 onuy 6€30MacHOCTH, TaKue
KaK MeXXCeTeBOIl 9KpaH C OTC/IEXKMBaHM-
eM COCTOSIHISA, 30HA/IbHBIII MeXKCEeTEBOIL
9KpaH U 3alljuTa OT yrpos™.

OBECIIEYEHME

HYJIEBBIM KACAHVIEM

Iliist mpocToro u 6€30macHOro Macco-
BOro paspeprTbiBaHusA RAD mpepnaraer
HacTpoitky Zero Touch, uto cokpamaer
9KCIIZTyaTallMOHHbIE PacXofibl U IIpefo-
CTaBjIsIeT IPOCTOIl Crocob 6e30macHo-
rO pa3BepTHIBAHUA THICAY 2TE€MEHTOB B
ceTn.

TefleKOMMYHUKauunuum

SecFlow-1p Takxe mOAmepXMBaeT
pas/InM4HbIe IPOTOKOJIBI HOCTYIIA, BKIIIO-
yas SFTP.

OCHOBHBIE  BBIITyCKaeMble MOJE/N
0308 Secflow-1p:

« SE-1P/E1/DC/4U2S/2RS/2R.

IIutanne 12/24B, 4 nopra
10/100/1000BASE-T n 2 moprta SFP, 2
nopra RS-232, 2T'b O3Y.

« SF-1P/E1/DC/4U2S/2RS/L1/G/2R.

IIutanne 12/24B, 4 nopra
10/100/1000BASE-T u 2 nopra SFP, LTE
mopeM, GPS, 2 mopra RS-232, 2I'b O3Y.

« SE-1P/E1/DC/4U2S/2RS/L1/G/L1/2R.

ITutanne 12/24B, 4 nopTa
10/100/1000BASE-T u 2 nopra SFP, 2 mo-
nema LTE, GPS, 2 mopta RS-232, 2T'b O3Y.

« SF-1P/E1/DC/4U2S/2RSM/5G/2R.

IIutanne 12/24B, 4 nopra
10/100/1000BASE-T u 2 nopra SFP, 5G
mopmeM, 1 mopt RS-232, 1 mopt RS-485,
2I'b O3V.

o SF-1P/E1/DC/4U2S/2RSM/5G/G/
LRB/2R.

IIntanne 12/24B, 4 nopra
10/100/1000BASE-T u 2 nopra SFP, 5G
mopmeM, 1 mopt RS-232, 1 mopt RS-485,
GPS, LoraWan mogem, 2I'b O3YV.

. SF-1P/E1/DC/4U2S/2RSM/5G/
LRA/2R.

IIntanne 12/24B, 4 nopra
10/100/1000BASE-T u 2 nopra SFP, 5G
mopeM, 1 mopt RS-232, 1 mopt RS-485,
GPS, LoraWan mogem, 2I'b O3YV.

e SF-1P/E1/DC/4U2S/2RSM/L1/G/
LRA/2.

IIntanne 12/24B, 4 nopra
10/100/1000BASE-T u 2 nopra SFP, LTE
mopmeM, 1 mopt RS-232, 1 mopt RS-485,
GPS, LoraWan mogmem, 2I'b O3YV.

e SF-1P/E1/DC/4U2S/2RSM/L1/G/
WE/2R.

IIntanne 12/24B, 4 nopra
10/100/1000BASE-T u 2 nopra SFP, LTE
mopmeM, 1 mopt RS-232, 1 mopt RS-485,
GPS, WiFi agantep, 2I'b O3V.

TOO «<ADVANTEK SYSTEMS» -
oduIanbHbI TapTHEP
U3pamabcKoi kommanum RAD
B Pecrry6rmike Kasaxcran
¢ 2010 ropma.

ITo Bcem Bompocam
HOJEPXKKY 0OpaliaifTech K
HAIIVM CIEI[VaTVICTaM.

I. Anmarsl, yi1. TaiimanoBa 150A,
ten. +7(727) 2777700
iy IunmTe Ha sales@as.kz
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OTPAC/IEBBIE BbICTABKM U KOH®EPEHLIMK MO
ABTOMATU3ALIMK

7 ebicmasok nod oOHoOU Kpbiweu

MECTO NPOBEOEHWUA: BbICTABOYHBIIA LLEHTP CTAMBY/A - IFM
BEPEMSA NPOBEAEHMUA: 18-19-20-21 AEKABPH 2024T.

BbictaBka n Cumnosnym Ha Temy: UHTennektyanbHble PewweHns ans
OpraHusauum XpaHeHUAa n TpaHCNOPTUPOBKU

BbictaBka u CUMNO3nym no teme: YMHb.liil 3asop no lNpuHuymnnam UHaycTtpun 4.0
ABTOMaTH3auuA I'Ipou,ecco.B BbictaBka 1 Cumnosnym
UHBecTULUM B P060TOB.Bb|CTaBKa n Cumnosnym
BbictaBka u Cumnosunym no Teme: 3aBo:1b| n 3paHus, lNMpoussoasaLwme AHepruro
BbicTaBka n Cunosnym no teme: ;OTnbl n Cocyabl noa laBneHnem
|

BbictaBka 1 Cumnosmnym no CeMcMoCcTomMKoCcTu 3aaHnn

CoBmecTHO: ENOSAD- ﬁﬂﬂﬂl.l“ﬁl.ll‘lﬂ I'Ipummu.mem-mﬁ ABTUHHTHEEIHHH
NOAAEPXKA

OPTAHU3ATOP
STALTERNATIF

KOSGEB
Opranviaumna Pazeutva Manoro 1
CpegHero BuaHeca B TypummH

KBSB
Accoumauyua «KoTne 1 Cocyasl nog
Aasnedvem B NPpoMEILIEHHOCTHS

Deglider Deprem lzolasyon Dernedji
FM HS Accoumauma no CeflcmocToikomy Typeukan ACCOUMALMA NO
CTpOMTENLCTEY CeAcmuueckol Maonaumu

WHOOPMALLMOHHBIW CNIOHCOP

INDUSTRY
RADIO

KOHTAKT

Mpogaxa Buictaekw, Pabota ¢ Komnanuamw no

Baepckoit Nporpamme, a takxe ¢ foknaguukamu: INVITEXPO

WhatsApp +90 541 232 0462
+90 505 766 5590

MNovurta: natalya@invitexpo.com

4 PP O

BbICTABKA U CUMNO3WYM NO TEME: «3ABOAbI U

3AHHA, NPOU3BOAALLUE IHEPTHID»
www.enerjisiniuretenfabrikalar.com

NMPO®UIb IKCMOHEHTA TEMbI

CHCTEMB BBTOMATHIALUMA YMHBEX 30aHHRA

SHeproapPerTHEHOCTE

HMccnegoBaMna aHeproatpdekTHEHOCT

YTEYKM CHATOMND BOIAYXA

FHepro3PPekTHEHOCTE NPOMBILLNEHHBIX HACOCOE

MNpoM3BOACTED NPOMBILLNEHHBIX KOTNOE H

naporeHeaparopon

KoreHepauyMoHHEE W TPHIeHEPALWOHHEIE CHCTEMBI

l'.:HI:TEHI;I CDHHEHHEE SHEPFHH HA I:Phll.l.lE

BHEPTOMOHHTORWHT W UMHPOBAIALWA

CHCTeME pEUMPRKYNALWN goxieeol Bogs

KpoeeneHbe, hacafHue 0 HI0NAUMOHHBIE

MAaTERHaNL

» MaTtepvans gnAa paAcnpegeneHna INEKTPOIHEPTHNA
W pacnpeiendTensHbix yCTPORCTE

« CHCTEMBI NPOW3IBOACTEA W PACNPEAENEHHA
INSKTPOIHEPIHA

» MCcTOUHWER GECNEpeBodHOro NHTAWWA W CHCTEMBI
HAKOMAEHWA IHEDIWH

¢ CHCTEMBl MOMHMEIAWMTEI

» OCBETHTENBHBIE NPHGOPE W IKOHOMHYHBIE
NpoayETbi

« CHCTeMB ynpaanedua, NMAK v SCADSA

» Matepuans gnA pacnpegeneHna 3NeKTROIHEPTHN

H pacnpedenuTensHX YCTPOACTE

- - - - -

- " & & W & &

B & & & &

NpoAyETEl W YCAYIM:

CHUCTEMBl ABTOMBTHIALMK

MOHATOpWHT aHepronoTpednenwa, MAK w SCADA
CHETEMBl OCBEWEHNA

CONHEYHBIE NAHENW W CTPOUTENBCTED
OBopyAOBAHWE ONA CONHEMHBIX INEKTPOCTAHUWA
HMIonAUMOHHEE H CTROWTENEHEIE XHMHAKATE
HMEcToUHMKH BecnepeboiHoro NMTAHWA M
HAKDMWATENW 3H EPFH 4]

Marepuans NS pacnpefenesys 3NeKTpoIHePruM
W pacnpegenuTensHey yCTpoicTe
FacnpageniTensHel® CHCTEMBI

KavyecTeo 3NeKTPOIHEPIHA W 3HepronoTpebnenune
KoMmneHcauua

Kpené

NpoaykTel ANA pACNpejeneHMA W 3ALNTE IHEPrHM
CHUCTEMBl NPOW3BOACTEA W PACAPELENEHHA
INEKTPOIHEDPTHH

WMCTOYHHMKEH NHTAHKA

KaGenu w oGopyaoBadKe ANA nepefaqm
INEKTPOIHEPTHH

CHCTEMBl MOAHHEIALLWT b

CHCTEMEl OTONNEHWA, OXNAKAEHHUA, BEHTHAALMKA
ANOMWHHEBWE (DACAQHBIE CHCTEMEI

CTANGHBIE KOHCTPYKLMH

OoopyaoBaHKE ONA oXpaMsl Tpyga
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C obuneem!

KAHTUKNHY
Tumypy Mudraxosuuay

7 mapma 2024 200a ucnonnunocs 70 1em 00HOMY U3 camblX U38ECMHbIX CHEYUATUCTIO8
6 cihepe amomnoul snepeemuxu Tumypy Mugpmaxoeuuy KAHTUKUHY

Tumyp Mucdraxosud popmncs 7 mapta 1954 roga B Anmare. Orery — Mudrax Ky-
aHbIIIKa/IMeBNY — )KyPHa/INCT, MaTb — Carupa PaxmeToBa — nezaror. Yumscs B 1IKoie
Ne 10, sakorum mkomy Ne 23 B Anmatsl. 3aTeM B 1971 ropy mocTynua Ha Gy3ndecKuii
¢daxynbrer HOBOCHOMPCKOTrO TOCYAapPCTBEHHOTO YHUBEPCUTETA, KOTOPBIII 3aKOHYIIT B
1976 ropy 1O CIeUManbHOCTN «ABTOMATM3AIN (PUSUKO-TEXHIIECKUX M3MEPEHMIl»,
HONTY4UB FUIUIOM ¢ KBanudukanueit «Pusnka 1 IpUKIafHas MaTeMaTHKay.

B tom xe 1976 ropy 1o pactpenenenuio JKauntukun T.M. Hadan paboTats B VIHCTH-
TyTe sifepHoit pusukn Axagemun Hayk Kasaxckort CCP crapum mab6opantom Jlabopa-
TOpUM HENTPOHOTpadMIeCcKNX UCCIENOBAHNIT, 3aHMMABIIENCS SKCIIEPYMEHTATbHBIMA
Y 9aCTUYHO TEOPETUYECKMMI UCCTIEHOBAHMAMMN PAIUALOHHBIX 9((HeKTOB B pasind-
HBIX TBeP/bIX Telax. B 1987 rogy samm iy auccepTaumio mo cBouM paboraM B 067acTu
sIIePHBIX TaMMa-pe30HaHCHBIX (MeccOayapoBCKIUX) UCCTIEHOBAHNUIT TOHKO CTPYKTYPBI
Pa/iMallMOHHbIX IOBPEX/IeHNiI KOHCTPYKIIMOHHBIX CIJIABOB HA OCHOBE MHTEpMeTal-
NUAOB ¥ aMOP(HBIX CTPYKTYP SKeesa U HMUKeJIs, IOTyIMB CTelleHb KaHAngara GpusnKo-MareMaTUu4IecKux Hayk. B 1992 roxy 6bin
IpUITIAIIEH B HEJABHO CO3JaHHOE ATEHTCTBO II0 aTOMHOI 9Heprun Pecny6nmky KasaxcTaH Ha JO/DKHOCTh HavanpHyKa Hayd-
HO-TEXHIYECKOTO OTHe/a. ITO ObIIO BpeMsi CTAHOBJIEHSI OT€4eCTBEHHOI sIIePHOII TPOMBIIITIEHHOCTH, KOI/ja MOJIOfast pecIryOmmKa
6pana B cBOM PyKHM BCIO sfepHyo nudpacrpykrypy 6siBuiero CCCP, HaxopuBIuIyocs Ha ee Teppuropuu. Kpome AreHTCTBa 110
aTOMHOII 9Hepruu ObUIM CO3[aHbl HayYHbIE ¥ IIPOMBIILIIEHHbIE OPTAHU3ALNY PeCIyOIMKy, Takye Kak HaloHa/IbHBII SfiepHBII
teHTp, KATSII, 13 KOTOpOro BIIOCTIEACTBIUM BBIIIEN U3BECTHBII CerofjHs BceM «KazaTommpom». Boia Hauara paboTa 1o CTpyKTy-
PUPOBAHNIO TOCYAAPCTBEHHBIX OPTaHOB, Pa3paboTKe 3aKOHOAATEIbHOI ¥ HOPMATUBHOIL 6a3bl B 00/1aCTI PeryIMPOBaHUA AAEPHOI
[esITeNIbHOCTH — B 9TOl pabore KasaxcTaH omepean Ha HeCKOJIBKO JieT Bce cTpansl 6biirero CCCP.

ViMest Ha cBOeII TEPPUTOPUY 3HAYUTENBHBII sAEePHbIT apceHasn, Kasaxcran cpasy >ke B3sI Kypc Ha OTKa3 OT oO/TafaHms sifep-
HBIM OPY>KIeM, IPUCOEAMHUBIINCD K [IoroBOpY 0 HepacIpOCTpaHEHUN ATNEPHOTO OPY KN, [/1s1 BBIIIO/THEHNA ITOJI0KEHNIT KOTOPOTo
ArenTcTBOM 110 aTOMHOI sHepruu BMecTe ¢ MI[lom 65110 noaroTosieno mopmcanye Cornamenns ¢ MATATS o npuMeHeHUN
IIOJTHOOXBATHBIX rapaHTuii. CI0)KHOCTb 3aK/II04aach B TOM, YTO B 3TO BpeMs Ha Tepputopuy KasaxcraHa Bce ellje HAXOMIOCh
sflepHOE OPY>KUe 1 OfIHO 13 UCIIBITATeIbHBIX SIIEPHBIX YCTPOICTB. Bee aTo 6b110 BrepBbie B mpaktuke MATATO 1 npuxoamnnoch
pelIaTh MHOTO HENPOCTBIX BOIIPOCOB, KaK C TOUKM 3pEHNA MEX/[YHapOJHOro IPaBa, TaK 1 IPAaKTUYeCKOTo IPUMEHEeH) I TapaHTUi
MATATOS. BnuBminch B KOIEKTUB ATeHTCTBA IO aTOMHOI sHepruy, Kantuxkun T.M. npuHMMan HeMOCPeCTBEHHOE yyacTue B
neperoBopax ¢ MATATO npu nmoproroBke u peanusaruy CoralieHns o IpMMeHeHI) rapaHTuit. B To sxe Bpemst Benach pabora mo
CO3JJaHMIO Ka3aXCTAHCKON CHCTeMbI y4eTa ¥ KOHTPOJIA SIIEPHBIX MaTepuasioB, OGHIM U3 37IEMEHTOB KOTOPOII MOCTY>KI/IA afjallTh-
pOBaHHasA IIpOrpaMMa y4eTa ANepHBIX MaTepuaIoB, MCIOIb30BaBIIasAcA B Hafg3opHoM oprane IlIBenum (SKI) - 3pech JKantuku-
Hy T.M. npuiiocs BCIOMHUTD CBOE YHUBEPCUTETCKOE 0OpasoBaHie U HABBIKM IPOrPAMMUPOBAHIISL.

B nocnenyromiue rofpl 610 HECKOIBKO KPYIIHBIX IPOEKTOB, B KOTOPbIX yuacTBoBasl JKantukuu T.M. 310 nukBugaiys saep-
HOTO 3apsiia, OCTaBILIETroCs Ha Tepputopuyt CeMUIIaTaTHHCKOTO MOMUTOHA — 3a 9Ty pabory Xantukux T.M. B cocTaBe IPyIIIIbI 1C-
nonHuTesneit 6bu1 HarpaxkzeH [Ipemueit IlpaButenbcta PD; coznanne MexxpyHapofHOro 6aHKa HI3KOOOOTAIeHHOTO ypaHa — 3TO
HECKOJIbKO 7IeT eperoBopos ¢ MATATD, B KoTopbIx akTuBHO ydactBoBat JKautukun T.M. u opraHusaiontas pabora ¢ psgom
OTeYeCTBEHHBIX I 3aPYOeXHBIX 9KCIIEPTHDIX TPYIII B Pas/IMYHbIX 00/IACTAX HAYKM U TEXHMKIL.

Kantuxna T.M. 61 B cocTaBe Tpex IPYII COBeTHMKOB [eHepanpHOro nupexropa MATATS - mo BompocaMm IpUMeHEeHUs
rapantuit (SAGSI), o Bompocam siiepHoit ¢usndeckoit 6esomacHocTn (AdSec) u Mo TeXHMYECKOMY COTPYHAHMYECTBY, a TaKXKe
601 wieHoM TexHudeckoro komutera MATATO mo 6esomacHoMy obpaleHNIo ¢ pagynoakTuBHbiMu otxofgamu. JKantukuu T.M.
npencrasnst Kazaxcran B Komuccnn rocygapers-ydactankos CHI 110 MCIIONIb30BaHIUIO AaTOMHOIT 9HEPTUM B MUPHBIX L[e/IsIX, ObII
94JIEHOM Ka3aXCTaHCKOIT IPYIIIbI («Cy-IIepIiar, T.e. IOMOIIHKK IJIaBbI IPYIIbI) [7T06aIpHOr0 caMMNUTa 110 sAepHOIT 6e30IacHOCTH,
nuniyyposanHoro CIIA (2010-2016 IT.), B KOTOPOM y4acTBOBA/IM IT1aBbI Oojtee 60 TOCYIApCTB U MeXX/YHAPOIHBIX OPraHM3aL{ViL.

ITocre 3aBepiIeHNsI TOCYAAPCTBEHHOI CTy>K6bI B MapTe 2018 ropa JKantukun T.M. 601 mpuriarues B komnanuio «Kasaxcran-
CKIfe aTOMHbIE 9TIeKTPUUIeCKIe CTAHINIY, e U TPYAUTCs ceropHs. KoMmanum nopydena paspaborka mpoeKkTa CTPOUTEIbCTBA B
Kasaxcrane aToMHOIt cTaHImu. [IpOeKT BaXKHBIIL, HO3BOIAIONINIT COXPAHUTD SHEPTeTUKY PECIYOINKIL B YCTOBUSAX YCU/IMBAIOIIETO-
Cs1 JaBJIeHMsI Mep II0 COXPaHEHUI0 K/IMMATa, 1 KO/UIEKTUB KOMIIAaHUM paboTaeT C YBEPEHHOCTDIO, YTO UX OIBIT U 9Heprus OyAyT un
BIIpefib BOCTPeOOBAHBI BO 0/1ar0 CTPaHBI.
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AXMETOBY
Antein6exy KaykenoBuuy

20 aseycma 2024 200a ucnonnsiemcs 85 nem u3z8ecmHomMy Ka3axcmancKoM) IHepeemuKy
Anmuinbexy Kaykenosuuy AXMETOBY

Antein6ex Kaykenosud popmicsa 20 aBrycra 1939 ropa.

TpynoBylo leATeIbHOCTb HaYala B HENOJIHbIE 17 /eT B TpecTe «Ajl-
MaaTao0ICTPOii».

B mepuopg 1958-1963 romos yumnca B KasaXcKoM cenbCKOXO3AM-
CTBEHHOM MHCTUTYTe Ha (aKy/nbTeTe 3/eKTPUPUKALNI CETbCKOTO XO-
3AJCTBA.

[Tocne ero okonuanus B 1963-1964 ropax paboTan MHKeHEPOM-3-
nexTpukoM B VIHcTuTyTe «Kasrumposém».

B 1964 ropy Hauan paboTaTh B YIpaBJIeHUN 9JIeKTPOCeTell — CHava-
Na IeXYPHBIM MOHTEPOM, Ha4aJTbHMKOM JIKYPHOIO IIYHKTA, a 3aT€M
Haya/IbHMKOM y4YacTKa, B 1968 rogy 6bU1 Ha3HaUeH HavyaJIbHMKOM paii-
OHa, a B 1974 — Ha4YaZIbHMKOM IIPOU3BOACTBEHHO-TEXHNYECKOIO OT/ie-
7a, a IOTOM — 3aMeCTUTE/IEM [JIABHOTO MHXKEeHepa.

C 1976 ropa Ha3Ha4yeH HavaTbHMKOM CIielanusypoBaHHOTO YIIpaBiie-
HIA «INIEKTPOMOHTAX», @ 3aT€M — 3aMECTUTE/IEM YIIPaBJIAOILIEro TPeCTOM
«KasanekrpocerbcTpoii». B 1978-1980 roppl 661 fypeKTOpoM A/Ma- ATMHCKOTO 9/IeKTPOMEXaHIYeCKOro 3a-
BOJa; ¢ 1981 mo 1985 roga paboTas 3aMecTuTeNeM YIPAB/IAIOIEr0 TPeCTOM «AIMa- ATacTpOIMeXaHM3 AL,

B 1985 roxy navyan paborarb B AMa-ATVHCKOM IPEANPUATUN /IEKTPOCETel, a M03XKe B «AJIMAThI
[Taysp Konconupeiiren» HauanbHuKOM PO C-6, a mo3)xe Ha4aIbHUKOM CITYXXOBI IMHMIA.

YBaxkaembiit AnTbiH6ek KaykeHosud! JO6mmeit — 3To 3aMedaTenbHOE COOBITIE B KM3HY KaXXIOTO de-
JI0OBeKa, MOABeJeHNe MTOTOB 1 POX/IeHNe HOBBIX 3aMBIC/IOB. 3a IIe4aMy OOTaThblll KM3HEHHBIN OIIBIT,
€CTb Ha 4TO OINIAHYTbCH, YTO BCIIOMHUTD, Y€M ropAuThca. 3a Bammmy njievyaMy 3HaYMTENbHbIE JOCTH-
JKEHIA VM YeCTHBIN TPy/A. Bamr BbIcokmuit mpodeccroHanusM, ONbIT, OTBETCTBEHHOCTD, YMeHNUe paboTaThb
C JIIObMU, YEIOBEYHOCTD ¥ B3aMIMHOE YBaKe€Hle K KOJ/UIEKTUBY IIOMOTAIOT pellaTh caMble C/I0KHbIE BO-
IPOCHI yIIPaBAEHNUS.

Kemaem Bam, AnTpiH6ex KaykeHoBWY, 4TOOBI B Bamreit >k3HM 6b1710 60JIbIIIe JHEI IOTHBIX PUATHBIX
CIOPIIPU30B, PaffOCTU OOIeHNA ¢ OIU3KUMM U JPY3bAMH, 30POBbSA U CIACTH!

ITyctb omopoit B Bammux memax Bcerga 6yayT BepHble 1 IeHAmMe Bac apysbsa un komnern!

Coro3 unorcernepos-snepeemuros Pecnyonuku Kasaxcman, konneeu u opy3vs

www.kazenergy.kz
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TIOPNIHY
BsayecnaBy Ieopruesuuy

9 anpens 2024 200a ucnoanunoco 80 1em u38eCmHOMY UHIICEHEPY-IHEP2eMUK)
Bsauecnasy 'eopeuesuuy THOPUHY

YBakaembiii Bauecnas IeoprueBmy! ) €2,
T e
Ko/nekTnB efMHOMBIIIICHHUKOB 1 KOJIJIET, IOYTEHHBIX 1 3aC/Ty>KeHHBIX 9HepreTukoB Pecniybmmkn Kaszaxcran o
i
nosppassteT Bac ¢ 80 - netuem! . 3

Bcs Bama 6ornee 4em 55-71eTHASA TPyAOBas )KM3HDb CBA3aHA C PasBUTUEM /IeKTPO3HEPreTM4ecKoit orpaciu Pe-
criy6nmukn Kasaxcran u crpan Llentpanbhoit Asun. O6y4vasicy Teopuu B VIOV nmenn B.J. Jlennna Bor ocBonm
KOHCTPYKIIVIM, OCHOBbI PEMOHTA ¥ SKCIUIyaTal[My SHEPIeTUYeCcKOoro o0OopyAoBaHMsA, paboTas MO CIeLrocIpo-
rpamMe Ha VIBI'POC - ognoit n3 nepsbIx anekTpoctanumii miaana FOIJIPO.
CBOI0 MHXEHEPHYIO [IeATEIbHOCTD ITOC/Ie OKOHYAHMA MHCTUTYTA B 1968 rofy Bbl Hauaim MacTepoM IycKo-Ha-
JIAJlOYHOTO yIpaB/ieHns Tpecta «Cpena3sHeproMOHTaX», a Y)Ke depes3 YeThIpe Iofja BO3ITIABM/IVI KOMIIIEKCHYIO
IyCKO-Hamajounylo 6puragy Ha CoippapbuHckoit [POC. Bece BoceMb /1eT Haafo4HO-KOMaHAVPOBOYHON >KU3HI
OBI/IV ITOCBSIIEHbI TOATOTOBKE K YCIIEIIHBIM ITyCKaM 13 MOHTa)ka 000py0BaHisI 9HEPTOOIOKOB IIEPBBIX Ouepeniei
EpmaxkoBckoit n Coippappuackoit [POC, a takxe oTaenbHbIX arperatos >xamo6ynbckoit IPOC, TlaBmomapckoit
TOII-1, TOII-2 KapmeTkoMmOuHaTa U APYTUX STE€KTPOCTAHIINIL.
OCHOBHBIE aCIIEKTBbI PaOOThI 3aKa34MKa II0 CTPOUTEIbCTBY SHEPreTUYECKUX 00BEKTOB B IIOC/IEAYIOINE IeCTh
net Bel momyunny, paboras B I'YKCe Munsnepro Kaszaxckoit CCP mox pykoBOACTBOM 3HAMEHUTBIX SHEPreTH-
koB — baryposa T.JI., Aponsona J1.C., [Tanadanaconyno IA. u fpyrux. OTu 3HaHUA ¥ TPUOOPETEHHDIN OIBIT
Mo3BO/M/IN BaM B Jja/ibHeNIIEM yCIIEIHO BO3ITIAaBATD KaK 3aKa34MKy CTPOUTEIbCTBO BTOPOI ouepenyt AJIMaTHH-
ckoit TOII-2, a B mocefyomieM Bce KaluTalbHOE CTPOUTENBCTBO CTONMNYHOI aHeprocuctembl, AO «KEGOC» nHa Sl
HayajbHOM 3Talle ero cTaHoBneHus:. Ilocnennne neBATHaALATD €T Baleit TpyioBOI 1eATE€TbHOCTY MOCBALEHbBI 'FM,L&.;?; /
pa3paboTKe IPOEKTOB IO CTPOUTEIbCTBY JOCTATOYHO CEPbe3HBIX 9IEKTPOCeTeBbIX 00bekToB KazaxcTana — 310 SRR s,
BJI 500 kB CeBep — 3anaj, oguH u3 yqacTkoB BToporo tpansuta 500 kB Cesep — IOr, 06beKThI BbIJa41t MOIIHOCTH i/,
Moitnakckoit ['9C n psap gpyrux. Bol BosrmaBumm paboTy 6puragbl MeXIyHapOSHBIX KOHCY/IbTaHTOB Ha CTPOU-
TenbcTBe camoit MoitHakckoit '9C, uto obecneunno Tpebyemoe KadeCcTBO pabOT ¥ CBOEBPEMEHHDII ITyCK S7I€K-
tpoctannyu. B porm I'MITa Ber yenenu nopaborarh Ha codfanuy Heckonbkux Manbix [9C, aTo KapakbicTakckad,
Typrennckas I'9C u gpyrue.
Bamm HesaypsHble CHOCOOHOCTH, TPO(ECCHMOHAIBHBII 1 )KVMI3HEHHDII OIIbIT, MHUIVIATIBA 1 Lie/IeyCTpeM/IeH-

HOCTBD 1103Bo/Mu Bam n Bamemy 6/mmxaiiineMy OKpy»KeHIIO JOCTOIHO IPeOfi0IeTh BCe TPYAHOCTHU HEePeCTpPOIKIL, ' ¥y Vs % kS ' :-J;’.-.

BCE/INTH ONTVIMU3M U BEpy B CBeT/IOe OyAyllee Halllell OTPAaciyu B Nepyof mxux 90-X ¥ BHECTY CBOY JOCTOHBIN o ; F f ﬁ e

BKJIaJ] B JOCTUTHYTBIII 32 COBETCKIII IIEPUO, U 3aKAHYMBAIOLIVIICS CETOMHS YPOBEHDb HA/IeKHOCT 37IEKTPOCHA0- / ' % b s

xeHMs norpeburenert Kasaxcrana. B mo6oit pabore, Ha mo60oM nocTy Bac Bcerga oTIM4yaoT IpMHININATBHOCTD : : B /& : ' @;’ = www.tilkz
Yl OTBETCTBEHHOE OTHOILIEHNE K IOPYUYEHHOMY JieNy, @ YYBCTBO [O/ITa, TAKTA, OOIIVpPHBIE 3HAHVS 11 He3aypsiiHast i . 5?;_:’, -
SpYAMUNSA CHUCKaNU BaM 3acmy>KeHHBIIT aBTOPUTET 1 YBasKEHNUE KOJIJIET [0 COBMECTHOI pabore. .a-;"_:},? WWW.pri bor.kz

YBaxxaembiii Bauecnas [eopruesnd, B 3STOT 3aMedaTeNbHbIN I€Hb IPYMUTE HAIIM ICKPEHHME TI0)KeTaHMs KpeTl- 7 & _ e V- e b 1 UEEUEU r. ANMaTbl
KOTO 3/I0POBbs, CEMEITHOTO O/IaroIoNIyyns, CBET/ION KU3HEHHO JOPOTY ¥ JOITUX IUVIOZOTBOPHBIX JIeT B Hallel ' \ — L !

COBMECTHOII paboTe 110 Ia/IbHeIlIeMy PasBUTHIO M COBEPIIEHCTBOBAHIIO SHEPTeTUKI HALIE) CTPAHBI. (g i il i 4 /7 R g TN yn_Pg3h|ﬁa KUeBa, 1 84!
| " BT e .. /379]99) 55
. chakc: 379198193
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@nopuad Puwep

%, Menegxep No NPooyETY

MNpenoTepaTuTe He3anNaHWpPOBaHHLIE OTKNIYEHKA!
OueHuTe cneayioWwmnin YpOBEHE MCNBITAHMA 3ALUMT

FKOHOMETE BREMA W NOBHIUAATE EAYLCTED HCNBTAHAA, NPOEEDAA NPABMNBHOLTE
NOBEEHAA BALWHE JALLMT ¢ noMowb RelaySimTest, nporpa MMHOND DEWEHHS
ONA CHCTEMHOMD TELCTHRDEIHUA PAMA,

* flerko ofHapY=MBIATE CEPRITRE OWHWEKH B HACTPORKAX, NOTHEE WK
TOMNOMOrMAMK CACTERME

= [oAABanTe ABTOMATAYLCKH PALCHETAMMBE DEATTACTHYHER TELTOERE CATHAF B

* HononeayAte cneywaneHee hyHeymn RelaylimTest ans geyxdanof cetk
HENEIHOA BOPOrH

* [[pOEEPES HEZABHOHMD OT THNA PENE W €0 NPOHIB0NMTENA

wwwo.omicranenergy.com/relaysimiest

3IKPA Kazaxcran BI{[:IFI T
Q0059 Anwame | Kazaxcraw
«FTAT 72 8112 | infod@ekea ks | wwarekra ez

OMICRON




