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3. OcHOBaHUA AASI NPOEKTUPOBaHUA

UHBecTUUMOHHaA nporpamma 000 «EBpasdHeproTpaHc» Ha TEPPUTOPUN
CeepanoBckoii obaacti Ha neproa 2025-2029 roa.

4. HasHaueHue, BUA CTPOUTEALCTRA
(HoBOE, peKoHCTPYKUMA)

PeKkoHCTpyKuua

5. PaloH cTpouTenbcTBa

CBepanoBCKasa 0bAacTb, I. KaukaHap

6. MNpoeKkTHas opraHuaauua-reHe-
PaAbHbIA MPOEKTUPOBLLWK

7. 3aKa3uuK NPOEKTHbIX paboT

000 «EBpaz3HeproTpaHc»

8. 0bume YCAOBUA MPOEKTUPOBAHUS:

Mpu npoektuposaHn TM TC-3 PyKOBOACTBOBATLCHA CAEAYOLLMMM
HOPMaTUBHbIMU AOKYMEHTaMM:

— Y3 ¢ y4€TOM HOBbLIX rA@B 7-r0 U3AGHHA,

- Obuwme TexHuueckne TpeGOBAHUA K MUKPONPOLIECCOPHBIM YCTPOIA-
CTBaM 3alLUMTblI M aBTOMaTUKK aHeprocuctem. PA 34.35.310-97;

- NMocTaHoBAeHKe npaBuTeAscTBa PO ot 16.02.2008 Ne87 «O cocTase pas-
AENOB NPOEKTHON AOKYMEHTaLWK 1 TPEBOBAHUAX K X COAEDKAHUION;

- CHuM 11-01-95;

- MpaBuAa TEXHOAOTMYECKOTO GYHKLUMOHMPOBAHUSA 3AEKTPO3HEPreTH-
YECKUX CUCTEM, YTBEPXKAEHHbIE NocTaHOBAeHWEM MpaBuTeabcTBa PoccHii-
cKoi @eaepaumnu ot 13.08.2018 Ne937;

- TpeboBaHNA K OCHALLEHWUIO AMHUI SAEKTPOnepeAayun u obopyaoBa-
HUA OObEKTOB 3NEKTPOIHEPTETUKK KAACCOM HanpsxeHus 110 kB u Bbile
YCTPOMCTBAMMW U KOMMAEKCAMU PEASIHON 3aLLMTLI U aBTOMATHKK, @ TaKxe
K npuHUMNam GyHKLMOHUPOBAHUA YCTPOMCTB U KOMMAEKCOB PEAeIHOI 3a-
WKUTEI 1 aBTOMATUKK, YTBEPXKAEHHBIMUW Npukaszom MUHUCTepcTBa aHepre-
TMKK Poccuiickont ®eaepaumu ot 13.02.2019 Ne101;

- lpaBrAa B3aMMOAEICTBUA CYOLEKTOB 3AEKTPOSHEPreTUKU, NoTpebu-
TeAei SAEKTPUYECKON 3HEepPruu Npu NOArOTOBKE, BblAAYUe W BbIMOAHEHUM
33AaHUI MO HacTpoiKe YCTPOMCTB pPeAeiHON 3aluTbl U aBTOMATUKM,
YTBEPXAEHHBIMU NpuKazoM MuHUCTepcTBa aHepretuku Poccuiickoin de-
Aepauuu ot 13.02.2019 Ne100;

- TpeboBaHWA K peAeiiHOi 3aluMTe U aBTOMATUKE PasAMYHbIX BUAOB U
ee ¢PYHKUMOHUPOBAHUIO B COCTABE IHEProCMCTEMbI, YTBEPKAEHHBIMU NpPU-
Kasom MuHucTepcTBa aHepretMku  Poccuiickoid  depepauun ot
10.07.2020 Ne546;

- MpaBunaa cospaHna (MOAEPHU3ALMM) KOMMNAEKCOB W YCTPOICTB pe-
AEMHON 3alMTbl U aBTOMATUKU B 9HEProcucTeMe, yTBepxAeHHble MNpuka-
30M MuHaHepro Poceuu o1 13.07.2020 Ne556;

- HOpMbI TEXHOAOTMYECKOrO NPOEKTUPOBAHWUA MOACTAHUMIA NEpeMeH-
HOro TOKa ¢ BbICWKUM HanpaxeHuem 35-750 kB (HTM MNC) CTO 56947007-
29.240.10.248-2017;

-TOCT 24.104-85. «<ABTOMa@TM3MPOBaHHbIE CUCTEMBI YripasaeHus. O6-
wue TpeboBaHus»,
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-TOCT 34.201-89. «KOMNAEKC CTaHAAPTOB Ha aBTOMAaTW3MpOBaH-
Hble CcUCTeMbl. BUAbI, KOMMNAEKTHOCTb U 0003HAUYEHWE AOKYMEHTOB Npwu
CO3AaHMK aBTOMATU3UPOBAHHBIX CUCTEMD,

- FOCT 34.601-90. «ABTOMaTU3MpPOBaHHbLIE CUCTEMbI. CTaAuK CO3A8-
HUsD»,

- TOCT 26.205-88. «KomMnAeKcbl UM YCTPOICTBA TeAeMexaHuKK. 0bLwue
TEXHUYECKHE YCAOBUA»,

- TOCT P M3K 60870 uacti 1-6. «YCTPOWCTBA U CUCTEMbI TEAEMEXA-
HUKH»,

- TOCT 8.596-2002. «CucteMbl WHGOPMaLUMOHHO-U3MEPUTEABHbIE.
MeTponorvueckoe obecneueHme. OCHOBHbIE MOAOXEHUAN.

- PA 50-34.698-90. «MeTtoau4eckMe ykasaHWA. KOMMNAEKC cTaHAap-
TOB U PYKOBOASILLMX AOKYMEHTOB Ha aBTOMaTU3WPOBAHHbLIE CUCTEMBI.
TpeboBaHUA K COAEPXaHWUIO AOKYMEHTOB.

8.1. CTapMiAHOCTL NPOEKTUPOBAHMUA:

MpoeKkTHan AOKyMeHTaums. Pabouas AOKyMEHTaLuA.

8.2 Cpok NpoeKTUpoOBaHUA

01.03.2029r. - 01.07.2029r.- yctaHoBka OlC u BuaeoHabaoaeHua INC-
3. PeKoHCTPYKUMA cUCTEMbI TenemexaHuku MNC-3

8.3 Cpok noctaBk1 060pyAOBaHUA

01.07.2029r. - 01.09.2029r.

8.4 BbINOAHEHWE CTPOUTEABHO-
MOHTaXHbIX 1 MYCKOHAaAAAQUHbIX paboTt

01.09.2029r.-25.11.2029r.

9. OcHoBHOM 06beM paboT U YCAYT.

1. MpoBectv NpeanpoexkTHoe o6cAepAOBaHWE OOBLEKTOB MPOEKTUPO-
BaHuWA ¢ pa3paboTkoi oTyeTa.

2. PaspaboTka npoekTHoW 1 paboyeit AOKyMEeHTauuu B COOTBETCTBUM
C AEMCTBYHOLLMMHK HOpMamMu M npaeBunamu P®. B npouecce pa3paboTku
NPOEKTHOM AOKYMEHTALMKU YTOYHUTb CTAAMMHOCTL BbINOAHEHUS paboT.

3. M3rotoBAEHWE M MOCTaBKa OCHOBHOrO, BCMOMOraTeAbHOro obopy-
AOBaHWA, MaTepHUan0B, 3anacHbiX YacTen;

4, UlepmoHTtax obopyaosaHua (Np1 HEOBXOAMMOCTH);

5. CTpOWUTEABHO-MOHTaXHbIe PaboTbl COrAAcHO pa3paboTaHHOi Npo-
E€KTHOM 1 paboyeit AOKYyMEHTaLUU;

6. MyckoHanapo4Hble paboTbl (COrAacHO YTBEPXAEHHOW M COrAaco-
BaHHOW NporpamMme nycCKOHaAaAQuYHbIX pabor);

7. CocTaBAGHWE WCMOAHUTEALHON AOKYMEHTauuW, B obbeme He me-
Hee ykasaHHoro B nyHkre 10.5.

10. O6beM NPOEKTHbIX U CTPOU-
TEAbHO-MOHTaXHbIX pabor.

BbINOAHWUTL MPOEKT - «PekoHCTpyKuMa cuctemsl MNC-3, ¢ yctaHoekon OlC
U BuaeoHabaoaeHua Ha MNC-3. NpoekToMm NpeaycMOTPETh:

1. YetaHosky OMNC u BupeoHabaaeHWs Ha [1C-3 C BbIBOAOM WH-
dopmaumnu Ha nyast YOI UHTEpAOK-T.

2. MoaepHHU3aLMIO YCTPOICTB TeaeMexaHuku Ha OPY-110 kB u 3PY-
6 kB NC-3.

3. MpoeKToM NpeAyCMOTPeTb opraHusaumto cbopa, 06paboTku 1 otobpa-
XEHUA MHOOPMaLMKU NOMELLEHUU AMCNETYEPCKON C BbIBOAOM UHPOPMa-
UMW Ha BUACOCTEHY.

C6op, 06paboTky MHPOPMaLMK NPEAYCMOTPETL MOCPEACTBOM OCHOBHOMO
1 PEe3epBHOro CEPBEPOB C YCTAHOBAEHHbBIM CneunaAnsuposanHeiM Mo u
paboralolWmx B pexume ropsavero pesepsa. [lapameTpbl cepBepHOro
060pyAOBaHMA ONPEAEAUTb MPOEKTOM HO He medee : Intel Core™ i3-
9100HL 2,9 ITL, 03y 16 b non-ECC DDR-4, 2 x SSD 240 6 M.2
NVME, 2B 220B (AC/DC), 4xLAN (10/100/1000 BASE-Tx), 2xHDMI,
DVI-D;




MO KoMMAeKca AOAKHO BbINMOAHATE CAGAYIOLLME GYHKUMM:
- ABTOMaTU3UPOBaHHOE AUCMETUEPCKOE YrPaBAEHUE TEXHOAOTUHECKIUM
obopyaoBaHuem;
- Obecneuerne MHPOPMaLMOHHOM BE30MaCHOCTH U pasAeAeHUe NpaB
NnoAb3oBaTEAEH;
- Pabota B pesepBMpOBaHHbIX 1 OTKA30yCTOMUYMBLIX KOHDUIYPALMAX;
- KpoccnaathopmeHHOCTb — BOSMOXHOCTb 3anycka sapa cepeepa Ha
pasHbix annapaTtHbiX NAaTGopMax C UCNOAb30BAHUEM ONEepPaLMOHHbIX CU-
ctem Windows u Linux;
- Nepepaya MHOOPMaLMK NO KaHaAAM CBA3M;
- ApXMBauMa AaHHbIX;
- Bblaaya KoMaHA ynpaBAeHUA, PYYHON BBOA 3HAUYEHUI;
- KOHTPOAL TEXHOAOTMYECKUX YCTAaBOK, OTKAOHEHUIA OT HOPMAABLHOTO CO-
CTOAHMA U cpabaTblBaHWUsA aBapUItHO-NPEAYNPEAUTEABHOM CUrHAAU3ALIAK:
- BeaeHWe XypHanoB TPEBOT U COBLITUIA C HArAAAHBIM MOHUTOPUHIOM U
rMOKOI CUCTEMOI DUABTPALMM;
- MHOroypoBHeBasA AMarHocTuka paboTkl KOMMIAEKEaA:;
- CuntbiBaHKE U NPOCMOTP OCLMAAOTPAMM C yCTporcTs P3A;
- CospaHue ¢popm otobpaxeHus B bopmMaTe onepaTuBHbIX MHEMOCXEM,
SVG-rpaduku, CBOAHLIX NaHeAel Excel u ap.
- leHepaumsa U NPOCMOTP BEAOMOCTEH U OTUYETOB;
- NMopaepxka dyHKUKA TUC ¢ BOSMOXHOCTLIO BbIBOAA AMHAMMUYECKHX aAE-
MEHTOB (B TOM YMCAE CO 3HAYEHUAMU TEAEMETPUM), TDEKUHT NepemeLa-
loLWwMxcn 06bLEKTOB;
- YcTaHoBKa nnakatos 6€30MacHOCTW M NePeHOCHbIX 3HaYKOB C MoOMEeT-
KamMu NPOU3BOALHOTO COAEPXKaHHWA, ¢ GUKCALMEN B apXUBE COBLITUI;
- Moandukauusa nHTepdeiica NoA HYXAbl NOAb30BATEAEN, B TOM YUCAE C
NOMOLLLIO TMBKOW CUCTEMbI BUAXKETOB;
- BeTpoeHHbiit Beb-nopTan (AOCTYNn K MHEMOCXEMaM, MOHUTOPUHT TPEBOT
1 coBbITWi1, NPOCMOTP apXMBOB U T.N.), paboTatoLLuii ¢ nomoLLbio 6pay-
3epa Ha AoBOM YCTPOICTBE;
- BO3MOXHOCTL OpraHnsaumrm pacchIAKK OMOBELLLEHUIA OT KOMMAEKEa Mo e-
mail, SMS, Telegram u T. n.
MpeaycMOTpeTs rapaHTUPOBaHHOE NUTaHue 060PYAOBaHUA CUCTEMbI OT
2X UCTOUHWKOB. B cAyyae nponaAaHuA BHELLHErO NUTaHKA cucTeMa
AONKHA ObITh paboTocnocobHa B TEYEHMU HE MeHee 2X Yacos.
4. CeTu CBA3U:
O6MeH UHOPMaLME MEXAY CEPBEPOM U YCTPOCTBAMU OBBLEKTOB AOA-
XeH ocylecTBAATLEA o npoTokoAy TOCT P M3K 60870-5-104-2004
no ABYM GUIMYECKM HE3ABUCHMbBIM KaHAAAM CBA3MW - NPAMOIA NPOBOAHOM
KaHaA CBA3W U ALOBOI U3 APYrUX KAHAAOB CBA3U: PAAUOCBA3b, MOAEMHas
CBA3b MO BbIAGAEHHOW AMHWMKU, GSM - KaHaA cBA3K U T.NM. AMHWKM CBA3M
AOAXHEI paboTaTe C BO3MOXHOCTBIO ropadvero pesepsa (Bblibop kaHana ¢
HaWAYYLIMM KayecTBOM CBA3M) Ha annapaTtHoOM ypoBHe (6e3 Bmeluatens-
cTBa onepatopa).
Mpoussect obeaepoBaHue cylecTsytowmx tpace AM ot MNC-3 po UAM
AR OMPEeAEAEHUA BO3MOXHOCTH Npokaaaki BOAC no cyliectByrowmm ono-
pam.
PaspabortaTb cXxemy KpenaeH1a onTMYecKoro Kabeas K AepeBsHHLIM U Xe-
Ae306ETOHHLIM OMopamM € NOMOLLbIO apMaTypel.
06opyaosaxue MNC u PI:
TpeboBaHWA K MapLIpyTU3aTOpPaM He XyXe:

e 2xCombo 10/100/1000BASE-T/ 1000BASE-X

e 2xEthernet 10/100/1000BASE-T

e 1xConsole (RJ-45)
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USB 3G/4G/LTE moaem

* [poussoanTeAbHocTs Firewall/NAT/MapLupytusaumm (Gpeiims
1518B) - 3,7 6ut/c; 307k nKki/c

» [lpousBoauTenbHocTs Firewall/NAT/mapLupytusaumm (Ppermbl
70B) - 230 M6ut/c; 390k nkt/c

*  [1pOU3BOAUTEALHOCTE L2 KoMMyTaumK (dppeiimbl 1518B) - 3,7
réur/c;
307k nkt/c

» [poussoantensHocTb IPsec VPN (ppeiimbl 1456B) - 0,50 réur/c;
43k nkt/c

» [poussoanTeAbHocTb IPS/IDS 10k npasuA - 146 M6ut/c; 32,2k
nKi/c

e [1pOM3BOAUTEABHOCTL KOMMYTaLMK MPLS (dpeiimbl 1518B) - 3,62

réur/c;

299k nkt/C

Konnyectso VPN-TYyHHeAel - 250

Cratnyeckue mMapLipytbl - 11k

KOAWYECTBO KOHKYPEHTHbIX ceccuii - 256k

NMoaaepxka VLAN - oo 4k akTBHbIX VLAN B COOTBETCTBUM C

802.1Q

Koanuecteo mapupytoe BGP - 2,6M

Koanuecteo mapLupytos OSPF - 300k

Koanuecteo mapuupytos RIP - 10k

Tabanua MAC-aapecoB - 2Kk 3anuceit Ha BprAX

Moaaepxka PPTP/PPPoE/L2TP/OpenVPN/IPsec XAUTH

Moaaepxka IPOGRE, EoGRE

MNoaaepxka IPIP

Moaaepxka L2TPv3

Moaaepxka LT (inter VRF routing)

Kommytaums naketos (bridging)

Arperauusa uHTepdeiicos LAG/LACP (802.3ad)

Moaaepxka VLAN (802.1Q)

LLDP, LLDP MED

VLAN Ha ocHoBe MAC

Moaaepxka NAT, Static NAT, ALG

MoaaepXKa cTaTMYECKUX MapLIPYTOB

Moaaepxka RIPv2, OSPFv2/v3, IS-IS, BGP

Mopaepxka VRF

Moaaepxka PBR

Moaaepxka BFD ana BGP, OSPF, cratnyeckux MapLupyToB

Moaaepxka cucteMbl 06HapYXeHUs U NPeACTBPaLLLeHUA BTOPXe-

Hui (IPS/IDS)1

o [lopaepxka Web-duastpauumn no URL, no copepxumomy (cookies,

ActiveX, JavaScript)

Zone-based Firewall

Moaaepxka puabTpauuu daepsoromM Ha 6aze L2/L3/L4 noael u

no NPUAOKEHHUAM

MoaaepXKa CNUCKOB KOHTPOAS AocTyna Ha 6ase L2/L3/L4 noaen

MNoaaepxka sawmtel oT DoS/DDoS atak 1 onoselleHue 06 atakax

NornposaHue cobbiTWi atak, cobbiThii cpabaTtbiBaHUA NpaBuA

Moaaepxka L2- n L3-npuoputusaumnu tpaduka (802.1p, DSCP, IP

Precedence)

MpeaoTBpalweHue neperpysku ovepeaeit RED, GRED

¢ HasHauyeHue npuopuTeToB NO nopram, no VLAN

e CpeacTBa nepemMapKUpoBaHHUA NPUOPUTETOB
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MpumereHue noAnTHK (policy-map)

YnpaBAeHUe NoAOCoi nponyckatua (shaping)

Moaaepxka VRRP v2,v3

Moaaepxka Tracking Ha ocHoBaHWW VRRP uan SLA Tecta
Moaaepxka 6araHcMpoBkM Harpyakn Ha WAN-uHTepdeiicax, nepe-
HanpaBAEHWE NOTOKOB AGHHLIX, MEPEKAIOUYEHWE NPU OLEHKE Kaye-
CTBa KaHana

Moasepxka pesepsBupoBaHue ceccuii firewall

Moaaepxka cTaHAapPTHBIX U pacluMpeHHbix SNMP MIB, RMONvL

Moaaepxka ayTeHTUdUKaLMK MO AOKaAbHOI Base NoAb3oBaTeAei,
RADIUS, TACACS+, LDAP

Moaaepxka Syslog

Moaaepxka HTTP(S)

Mopaepxka NTP

Moaaepxka Netflow v5/v9/v10 (akcnopt ctatuetku URL ans
HTTP, host ans HTTPS)

Moaaepxka npotokoaoB Telnet, SSH (IPv4/IPv6)
Mopaepxka SLA

MNoaaepxka npotokona LDP

Moaaepxka L2VPN VPWS

Moaaepxka L2VPN VPLS Martini Mode
Moaaepxka L2VPN VPLS Kompella Mode
Moaaepxka L3VPN MP-BGP

TpeboBaHuA K KOMMyTaTOpam He XyXe:

8 nopros 10/100/1000BASE-T (RJ-45)

2 nopra 10/100/1000BASE-T/1000BASE- X/100BASE-FX Combo
MponyckHaa cnocobHocTk - 20 MBuT/c

Mpon3BoAUTEABHOCTL Ha NakeTax AAMHOK 64 Haital - 14,7 MPPS
O6bem BydepHoit namatu - 1,5 Mbair

O6bem O3Y (DDR3) - 512 Mbaiit

O6bem N3Y (RAW NAND) - 512 Mbaiit

Tabanua MAC-appecos - 16384

KoanuecTtso ARP-3anucei? - 820

Tabauua VLAN - 4094

Koanuecteo L2 Multicast-rpynn - 2047

KoanuecTeo npasua SQinQ - 958 (ingress/egress)

Koanuecteo npasua ACL - 958

Koaunuecteo Mmaplupytor L3 IPv4 Unicast3 - 818

Koauyecteo mapuupytoB L3 IPv6 Unicast®- 210

Koaunuecteo mapwpytos L3 IPv4 Multicast (IGMP Proxy,

PIM)3 - 412

Koanuectso mapupytoe L3 IPv6 Multicast (IGMP Proxy,

PIM)3 - 103

Koanuecteo VRRP-mapLupytusatopos - 255

MakcumanbHblit pasmep ECMP rpynn - 8

KoanuecTeo VRF - 16 (Brarouas VRF no ymoayaHuio)
Koaunuectso L3-uHtepdeiicos - 130

Link Aggregation Groups (LAG) - 48, ao 8 noptoB B oaHOM LAG
KauectBo 06cAyKuBaHKUA Q0S - 8 BLIXOAHBIX OUEREAEN ANA KaXK-
AOro nopra

MopAEpXKa CTEKMPOBAHUA - 8 YCTPOMCTB

Moaaepxka Voice VLAN

MNoaaepxka 802.1Q

MNoanepxka Q-in-Q
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Moaaepxka GVRP

Moaaepxka npotokora STP (Spanning Tree Protocol, IEEE 802.1d)
Moaaepxka RSTP (Rapid Spaning Tree protocol, IEEE 802.1w)
Moaaepkka MSTP (Multiple Spanning Tree, IEEE 802.1s)
Moaaepxka STP Multiprocess

Moaaepxka PVSTP+

Noaaeprkka RPVSTP+

Moaaepxka Spanning Tree Fast Link option

Moaaepxka STP Root Guard

MNoaaepxka STP Loop Guard

Moaaepxka BPDU Filtering

Moaaepxka STP BPDU Guard

Moaaepxka Loopback Detection (LBD) Ha ocHose VLAN
Mopaepxka ERPS (G.8032v2)

Noaaepxka Flex-link

MNoaaepxka Private VLAN, Private VLAN Trunk
Moaaepxka Layer 2 Protocol Tunneling (L2PT)
Moaaepxkka ctatTuueckux |IP-mapLupyTos

Moaaepxka RIPv2, OSPFv2, OSPFv3, IS-IS (IPv4 Unicast),
BGP4(IPv4 Unicast, IPv4 Multicast, IPv6 Unicast)
Moaaepxka npotokoaa BFD (ans BGP)

Moaaepxka Policy-Based Routing (IPv4)

Moaaepxka npotokona VRRP

Moaaepxka ¢yHKuuu IP Unnumbered

Moaaepxka ECMP

Moaaepxka VRF

Moaaepxka LAG

Moaaepxka Multi-Switch Link Aggregation Group (MLAG)
Moaaepxka DHCP Snooping

Moaaepxka IP Source Guard

Moanepxka Dynamic ARP Inspection

MNMoaaepxka First Hop Security

MNMopaepxka sFlow

MoaaepxXKa NPoOBEPKU NOAAMHHOCTU MO NopTam Ha ocHoBe 802.1x
Mopaepxka Guest VLAN

MoaaepXKa cermeHTaunu Tpaduka

MpepoTtBpalleHue atak BPDU

NMoaaepxka puasTpaumm NetBIOS/NetBEUI

Moanepxka PPPOE Intermediate Agent

Moaaepxka L2-L3-L4 ACL (Access Control List)
Noaaepxka Time-Based ACL

Moaaepxka QoS

MopaepXKa kaacca obeayxuBaHua 802.1p

Moaaepxka Storm Control AAR pasanuHoro Tpaduka (broadcast,
multicast, unknown unicast)

YnpaBAeHWEe NOAOCOH NPONYCKaHKSA

O6paboTtka ouepeael no arroputmam Strict priority/Weighted
Round Robin (WRR)

HasHauyeHue metok CoS/DSCP Ha ocHoBaHuu ACL
Hactpoiika npuoputeta 802.1p ara VLAN ynpasaeHus
Mepemapkupoeka DSCP to CoS, CoS to DSCP
HasHaueHue metok 802.1p, DSCP aaa npotokoaa IGMP
MNoaaepxka SNMP

MNopaepxka Syslog

Mopaepxka SNTP (Simple Network Time Protocol)

e & @& & ® & & @& & & & & & @ & & & 9 2 & B 5 @ @
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e [lopaepxka duabTpaumMK IP-appecor ana SNMP
¢ Noaaepxka NTP (Network Time Protocol)
e [lopaepxka LLDP (802.1ab) + LLDP MED
[ ]

MoaaepXKa aBTOpU3aLMK BBOAMMbIX KOMaHA C MOMOLLBIO cepBepa
TACACS+

¢ KaueHt RADIUS, TACACS+ (Terminal Access Controller Access
Control System)

®yHkuma Change of Authorization (CoA)

Moaaepxka SSH, Telnet

Moaaepxka SSL

Moaaepxka DHCP

DHCP Relay (Option 82)

DHCP Option 12

DHCPv6 Relay, DHCPv6 LDRA (Option 18,37)

AobaenaeHue Tera PPPOE Circuit-ID

Cepsep DNS (Resolver)

Cratuctuka UHTEPODECOB

YaaAneHHbli MoHUTOpHr RMON/SMON

Moaaepxka IP SLA

MoHuTopuHr 3arpysku CPU no 3aaavam 1 no tuny Tpadpuka
MOHUTOPUHT 3arpy3k1 onepaTMBHOM namsaATK (RAM)
MOHWTOPWHT TEMMNEPATYPSI

MoHuTopuHr TCAM

TpeboBaHua k 3/4G MapLpyTU3aTOPy HE XyXe:
o [lpoueccop MIPS 24KEc 580 Mhz
* AunHamuyeckoe O3Y 128 MB
e Flash-namate 32 MB
e Ethernet 10/100 Mbit
e AGLTE: FDD B1/B3/B7/B8/B20/B28A, TDD Band 38/Band
40/Band 41
3G: WCDMA Band 1/Band 8
2G: GSM/EDGE Band 3/Band 8
Wi-Fi: 2,4 TTu |IEEE 802.11b/g/n
Mopaepxka PAT/NAT
CHHXPOHU3aUMA BHYTPEHHUX YaCOB C BHELWHWMW UCTOYHUKaMMU
O6cayxuBaHue, ynpaBAeHUE U MOHUTOPUHT (OAM) uepes Web-uH-
Tepodetic
DHCP Server
Firewall (iptables)
AnnapaTHblii cTopoxesoi Tarivep (Watchdog)
Moaaepxka OSPF, BGP, RIP)
8P8C — Ethernet 10/100 M6éwut/c
6P6C — pasbem NUTaHKA
2 X SMA-pasbem GSM-aHTEHHbI
2 X RP-SMA pazbeM Wi-Fi-aHTEeHHBbI
2 x cnoT SIM-KapThbl

5. 06opyaoBaHue TM 1 nporpaMMHbIA KOMIMAEKC.

MC obopyaOBaTb CUCTEMON TEAEMEXAHUKU C NepeAayueil AaHHBLIX Ha AMC-
neTyepckuit NyHKT no npotokoAy FOCT P M3K 60870-5-104-2004.
KOHTpOAAEP TEAEMEXAHUKW AONKEH UMETD:

- pe3epBUPOBaHHbIE UCTOYHUKK NMUTAHWUA C ropaAYeil 3aMeHo;

- pesepBUPOBaHHLIE NPOLECCOPHLIE MOAYAK;

- BCTPOEHHble yackl peaAbHoro BpemeHu U TAOHACC npuemMHuK;
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- BCTPOEHHbIM Moaem BecnpoBoaHoi cBA3n GPRS / 3G / LTE ;

- CMHXPOHM3aLUWA BpemeHW oT BcTpoeHHoro MOHACC npuemHuka uam
NTP/1PPS, PTP (IEEE 1588v2);

- NOAAEPXKa NPOTOKOAOB pesepsuposaHua RSTP, PRP, HSR, nponpuetap-
Hblit Smart Ring;

- OXA@XAEHWe eCTeCTBEHHOW KOHBEKLMEN;

- onepauroHHas cucteMa peanbHOro BPEMEHH;

- NepeAaya He3aBUCHMBbIX HABOPOB AaHHBIX A0 6 HaNpPaBAEHWIA B NPOTOKO-
nax M3K 61850-8-1 (MMS), M3K 60870-5-104, M3K 60870-5-101,
DLMS/COSEM (CMOA3C), CRQ, SNMP;

- NPUCBOEHWE METOK BPEMEHU C TOYHOCTbIO 1 MC:

- apXMBMpPOBaHWe MHGOPMALIMK MO AMCKPETHBIM M @aHAAOrOBbLIM CUTHAAAM:
- BeAEHUWE 1 0ToBpaXeHWe XypHaNoOB COBbITUI;

- oToBpaxeHne NapameTpPOB INEKTPUYECKON CETU U yUeTa INEKTPOIHEPrUM
Ha BbLIHOCHOM AMCMAEE.

KOHTpOAAEP TEAEMEXBHUKN AOAKEH BbINMOAHATE GYHKLMM:

- 06pabotka A0 5000 UHGOPMALIMOHHBIX NapaMeTpOB;

- MakcrmManbHas npoussoanTeAbHoCcTs 3000 napameTpoB B 1 CekyHAY;

- obpaborka a0 100 aaroputmos (OBP);

- 06pabotka Aorikn CABC/FLISR A0 50 KOHTPOAUPYEMBIX Y3A0B;

- BBOA AMCKPETHbIX curHanos 24 VDC van 220 VDC/VAC;

- 06paboTka ABYXBUTHBLIX AMCKPETHLIX CUrHAAOR;

- BbIBOA AMCKPETHbLIX CUTHAAOB W KOMaHA ynpasaeHusa 24 VDC uau 220
VDC/VAC;

- BBOA YHUPUUMPOBAHHBIX aHAAOTOBbIX CUIHAAOB TOKa W HanpsKeHUs;

- BbINOAHEHWE MOAL30BaATEALCKMX 8ATOPUTMOB, aATOPUTMOB ONEPaTUBHBLIX
BAOKUPOBOK;

- 06MeH AaHHBIMU U KOMaHAAMK B LMGPOBLIX NPOTOKOAAX NEpeAayuu AaH-
HbIX CO CMEXHBIMU ycTpoiictBamu (MIT P3A u ap.);

- NOAAEPXKA Pa3AUYHbIX KaHaNOB CBA3W (OMTHUKa, papMopeneiHan cBAsb,
BY-cBA3b) AAA MHTErpaUMM C PasAMyHbIMKU cucTemamu TM, B TOM 4ncae
yCTapeBLUMH,

AR U3MepeHHA NnapameTpoB INEKTPUHECKON CETU MPUMEHUTb MHOTObYHK-
UMOHaAbHbIE U3MEPUTEAbHBLIE NPeobpasoBaTEAU C MOAAEPKKOI MPOTOKO-
nos modbus, FOCT P MOK 60870-5-101/104.

Cuctema TM pAonxHa obecneunBaTb BbINOAHEHUE CAEAYHOLLIMX GYHKLMIA:

- TeneynpaBaeHHUe 060pyAOBaHUEM Ha 06beKTax (BKA./OTKA.);

- OTobpaxeHne UHGOPMaLIMKM O COCTOAHUU 0BOPYAOBAHUSA (BKA./OTKA.);

- U3amepeHne napaMmeTpoB ceTu (HanpsXXeHue, TOKW Harpysku, yacrora);

- OtobpaxeHue UHGOPMaUUKU O COCTOAHUKU YCTPOWUCTB P3A, onpoc MUKPO-
NPOUECCOPHbLIX TEPMUHAAOB 3aLLMT MPU UX HAAUUYUK,

- Peructpaumio aBapviHbIX CoBbITUIA W U3MepeHUe 3HaUYEeHHNIA aBapUiHbIX
napameTpoB;

- [peAynpeAUTEALHYIO U aBapUIHYKO CUTHAAU3aLIKIO;,

- Pernctpaumio pAenctBuii AucneTtyepa npu BbINOAHEHUU OYHKUWIA TeAe-
ynpaBAEHUS,

- MpuBA3KY BO BPEMEHU B CUCTEME K EAMHOMY acTPOHOMUYECKOMY Bpe-
MEHU € TOYHOCTLIO He Xyxe 10,5 cek;

- DopMHpOBaHKE OTYETHOCTH NO 3aAaBaeMbliM NapamMeTpam B TabAUUHON
U rpadurueckoin dopmax;

- ApXUBUpPOBaHUE HHOOPMALMU U OTYETHOCTH B CYTOUHOM, MECAUYHOM U ro-
AOBOM paspesax;

- ®opMmUpoBaHUE OTYETOB B PEXMME PEAABHOIO BPEMEHM MO KOMaHAGM
NoAb30BaTENEN;
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- BOBMOXHOCTL BHECEHNA cnpaBoYHOM MHPOPMAaLMK C NPUBASKON K 0OD-
eKTam;

- AnarHoctu Ky nporpamMmmMHoO-annapaTHbIX CPEACTB CUCTEMbI.

Pesyabtatom pabortsl fiBARETCA:
Ha Nc-3:
* ycTaHOBKa 060pyAOBaHWA OXPaHHO-NOXaPHOW CUTHAAM3ALMK.
e ycTaHOBKa 060PYyAOBAHUA CUCTEMbI BUACOHAOAIAEHMS
*  MOAEPHMU3aLMA YCTPOINCTB TEAEMEXAHUKW Ha OPY-110 kB 1 3PY-6
KB MC-3 ¢ npoknaakoii BOAC ao LAT.

Ha LUATM:
1. MoAEpHM3aUMIO YCTPOICTE TeAEMEXaHWUKU B AUCMETYEPCKOM NOMe-
LLLEHWHK

2. Opranuzaunsa APM Ha pabouem mecte mactepa CMeHbl

10.1. TexHuueckue TpebosaHUA

1. Pexum paboTbl KpYrAOCYTOUHbIN, KPYrAOrOAUYHbIN

10.3. Cocras MNCA

[MpoekTHan AOKYMEHTaLMA:

1.Pazaen 1 «[loAcHUTeAbHAA 3anucKan:

4. Paspen 4 «<KOHCTPYKTUBHbIE pelleHus».

5.Paspen 5 «CeeaeHns 06 UHXEHEPHOM 060PYAOBAHUH, O CETAX U CU-
cTemMax UHXeHepHo-TexHUYeckoro obecneyeHus»,

6. Pazpen 6 «TexHOAOTUUYECKWUE PELLEHUA».

7. Paspen 7 «[IpoeKT opraHW3auuu CTPOUTEALCTBA», COAEPXKALLMA B
TOM YUCAE NPOEKT OpraHM3aumrun paboT No cHocy 06bLEKTOB KanuTaAbHOro
CTPOUTEABLCTBA, UX YacTeH;

8. CopepxaHue paspenoB NPUHATL COrAacHO: «lTOAOXKEHMUSA O cocTare
pas3Aen0B NPOEKTHOM AOKYMEHTaUUU U TPeBOBaHMAX K UX COAEPXKaHUION,
yTBEPXAEHHOro nocraHoeAeHuem [lpasuteabctBa PP or 16 despand
2008r. Ne87 (pepakuma ot 27.05.2022).

9. MNpoeKTHasA AOKYMEHTaLUA AOMKHA COAEPXaTb!

- o060CHOBaHWEe (OPUEHTUPOBOYHBLIE pacyeTbl) HOMWHAAbHOM
Harpy3ku BTOPUYHLIX 06MOTOK TT M TH Ha ocHoBaHUM 060CHOBLIBAID-
LLMX PacyYeToB C YYETOM YCTAHOBAEHHbIX YCTPOMCTB, UX NOTpebAeHUs,
OPHEHTUPOBOYHbLIX AAMH Kabenel, AOMYCTUMOM MOrpPeLwHOCTH;

— CXeMbl pacrnpeAeAeHus no TpaHchopmaTopam ToKa U Hanpsaxe-
Hua yctpokcte P3A, MHGOPMAUHMOHHO-UBMEPUTEALHBIX CUCTEM (aBTO-
MaTtu3npoBaHHbIX MHPOPMALUOHHO-USMEPUTEABHBIX CUCTEM KOMMEp-
YECKOro y4yeTa SAEKTPO3Hepriu)

10.4. Coctae pabouei AOKYMEHTaLIMH

Pabouan AoKkymMeHTauus (COCTOALLAA U3 AOKYMEHTOB B TEKCTOBOM dopme,
pabouunx yepTexew, cneuudukaumnm o6opyAOBaHUA U UBAEAUIA.):
1. O6wMe AaHHbIE;

2. Beibop obopyaoBaHUs;

3. CxeMbl CTPYKTYPHbIE;

4., Cxembl GYHKUMOHAABHLIE;

5. CxeMbl IAEKTPUYECKUE MPUHLIMNUAABHBIE;

6. CxeMbl MOAKAIOYEHUSA;

7. YCcTaHOBOUHbIE YEPTEXN TEXHUYECKUX CPEACTB;

8. YepTexu obLMX BUAOB LWKAGOB, LWTOB U NYALTOB;

9. CneundurKauma NOKYNHLIX U3ACAUN;

10. KabeAbHbII XypHan;
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11. NepeyvHn BXOAHBIX U BbIXOAHBIX CUTHAAOB;

12. OnpocHble AUCTbI Ha 060PYAOBAHME;

13. Mporpamma 1 METOAMKN UCTIBITAHUIA;

14. TMporpamma NycKOHaAAAOUHBIX paboT, CorAacoBaHHas C 3aKas3uMKoM.

10.5.CoctaB UCMOAHUTEABHOW AOKY-
MeHTauum

HcnoAHUTEABHAN AOKYMEHTALIMA:

1. BeAOMOCTb  TEXHWUYECKOI AOKYMEHTAUWM, MPeAbABASEMOI npw
CAQYe-NPUEMKE INEKTPOMOHTaXHbIX paboT.

2. BeAoMOCTb M3MEHEHUIA U OTCTYNAEHUIA OT MPOEKTa.

3. BEAOMOCTb 9AEKTPOMOHTaXHbIX HEAOAEAOK, He MpPenaTCTBYIOLLUX
KOMMNAEKCHOMY onpo6oBaHuio.

4. CnpaBKa 0 AMKBUAGLMWU HEAOAEAOK.

5. BeAOMOCTb CMOHTUPOBAHHOIO 3AEKTPOOBOPYAOBAHUS.

6. AKT NpUemMKK-nepesayUu oBopyAOBaHUA B MOHTAX.

7. AKT OCBMAETEALCTBOBAHUSA CKPbIThIX paborT.

8. AKT 06 OKOHYAHWK NYCKOHaAaAOUHbLIX pabor.

9. AKT KOMnNAeKcHoro onpoboBaHuA.

10. KomMnAeKT paboynx Yeprexein INeKTPOTEXHUUYECKON YaCTU: CXEMBbI,
NA@Hbl, cneuupukaums.

11. KomnAekT 3aBOACKOM AOKYMEHTauMu: nacnoprta aneKkrpoobopyao-
BaHWA, MNPOTOKOAbI 32BOACKUX MCMbITAHWIA, MHCTPYKUMKM MO MOHTaXY,
HanaAKe M IKCNAyaTaumu U T.n.

12. CeptudpuKaTtel COOTBETCTBUA.

13. TexHuuyeckue nacnopta, GoOPMyAspbI.

14. CsuMAETEALCTBO O AOMNyCKE K paboTam, KOTOpble OKa3bIBaKOT BAUAHWE
Ha 6€30MacHOCTb OBBLEKTOB KanUTaAbHOIO CTPOUTEALCTBA, AVLIEH3NA.

15. CBMAETEALCTBO O PETUCTPaLMM INEKTPOTEXHUUECKOH AaBopaToOpUn.
MpoTOKOABI:

16. MpOTOKOALI BbICOKOBOALTHLIX UCMLITAHWIA U U3MEpPeHUit 0BopyAo-
BaHWA U MaTepuanoB.

17. TpOTOKOABI HAAAAKM YCTPOWCTB TEAEMEXaHUKU.

18. Otyer 0 NpoOBEAEHUU NYCKOHAAAAO4YHLIX pabor.

XKypHaabl:

19. KabeAbHbIi XypHaA.

20. >XypHan npou3BoacTBa paboT, B KOTOPOM oToBpaxaeTca Bech X0A
NnpousBoAcTBa pabor.

10.6 TpeboBaHWE K y4aCTHUKY

HaAnuue AMLEH3UpPYEMOI AEATEABHOCTH:

1. ®epepansHOl CAYKObI MO TEXHUUECKOMY M 3KCMIOPTHOMY KOHTPOAIO
Ha ocyuwecCTBAeHWe BUAOB AEATEABHOCTH MO TEXHUYECKON 3awmuTe KOH-
dUAEHUMAABHOW MHPOPMaLUH

2. YOCB Poccuu Ha ocylLecTBAEHUE AEATEABHOCTH NO paspaboTke, Npo-
M3BOACTBY, PAcNpPOCTPaHEHUID WWPPOBAAbHLIX (KpUNTOrpapuueckux)
CPeACTB, MHGOPMALMOHHBIX CUCTEM W TEAEKOMMYHWKAUMOHHLIX CH-
CTEM, 3aLUMLLEHHbIX C UCMOAL30BAHWEM WUPPOBAALHLIX (KpunTorpadu-
YECKUX) CPEACTB, BbIMOAHEHWIO PaboT, OKasaHMIO YCAYT B 0BAGCTH LKd-
pOBaHUA MHOOPMALMK, TEXHUYECKOMY OBCAYXWBaHMWIO WW$POBANbHbIX
(kpunTorpadunyecKkux) cpeacTB, UHGOPMALMOHHbBIX CUCTEM U TEAEKOM-
MYHWK@UMOHHbLIX CUCTEM, 3alUMLLEHHbBIX C WCMOAb3OBaHWEM LWKbPO-
BaAbHbIX (KpunTorpapuueckux) CpPeAcTB (3a WMCKAIOYEHMEM CAyYas,
€CAM TexHMUeckoe 06CAYXUBaHME WUPPOBAABHBIX (KpunTorpaduue-
CKMX) CPEACTB, MHPOPMALMOHHBIX CUCTEM U TEAEKOMMYHUKaLMOHHbIX
CUCTEM, 3aLUMLLEHHbBIX C MCMOAB30BAHMEM LUMPPOBAABHbIX (KpUnTOrpa-
GUUECKKX) CPEACTB, OCYLLECTBAAETCA AAA obecneyeHusa COBCTBEHHbIX
HYXXA FOPUAMYECKOTO AMLE UAU MHAMBHMAYBABHOTO NPEANPUHUMATEAR)
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11. UcxoaHble AaHHbIE AARl TPOEKTH-
poBaHusA, NpeAcTaBAREeMble 3aKas-
YUKOM

CxeMbl aNEKTPUUYECKUE OAHOAMHENHDBIE;

MaaHbl 3PY;

MaaHbl OPY;

Maaxbl ONY;

CyuiectBytolIMe NPUHUMNUAABHBIE CXEMbl BTOPUYHBLIX LEneil 3aluT,
ynpasAeHWA U CUTHAAM3ELIUHK;

Cxembl 3AEKTPUYECKUE MPUHUMNUAABHLIE SAEKTPONMUTAHWUA COBCTBEHHbBIX
HYXA;

Cxembl 3AEKTPUYECKME NPUHLMNUAABHBIE CUCTEMBI ONEPATUBHOIO MOCTO-
AHHOrO TOKa;

Cxema pasmeLleH1sa 3aLUUT, UHPOPMALMOHHO-UBMEPUTEALHBIX CUCTEM MO
06moTkam TpaHCHOPMAaTOPOR TOKa U HANPAXEHUS.

12. UtoroBasi AOKyMeHTaLus

lpeACTaBUTbL MPOEKT, Pabouylo AOKYMEHTALMIO B YETbIPEX 3K3eMMAApPaX
Ha ByMaXHOM U IAEKTPOHHOM HOCUTEAE, CO BCEMMU UBMEHEHUAMM U HEOB-
XOAUMBIMH COrACOBAHUAMMU NO OKOHYAHWUK NPOEKTUPOBAHMKA.
lpoektHyto 1 pabodyio  AOKYMeHTauuio coraacoeats ¢ 000
«EBpa3dHeproTpaHc».

He aonyckaetcs nepeaaya NPOEKTHOW AOKYMEHTaLWMU B opraHbl 3KCnep-
TM3bl 63 NoAyuyeHua coraacosanua 000 «EspasdHeproTpaHc», coBCTBEH-
HUKOB 0BLEKTOB, TEXHOAOTMYECKU CBA3AHHBLIX C 0GBLEKTOM NPOEKTUPOBa-
HUA, U coBCTBEHHUKaMKU 0BbEKTOB, Ha KOTOPbIX NMPEAYCMaTPUMBAaETCA Bbli-
noAHeHue pabot (npu Heo6XxoAMMOCTH).

Mocne NpoBEeAEHWA PEKOHCTPYKUMM NPEAOCTABAAETCA MCMNOAHMTEABHARA AO-
KYMeHTauuda B Tpex 3k3emnaapax Ha BymaxxHoM Hocuteae, B 0bbeme He
MeHee ykasaHHoro B nyHkre 10.5.

3amecTuTenb AMpeKTopa GpuArasa no ceTam // - _}” A. A. Kucenaes

COrNACOBAHO:

3am. TEXHUUECKOro AUpeKTopa
noKP,PucC

M.0.TexHuyecKkoro ampektopa ¢uanana

000 «EBpas3HeproTpaHc»

B. A. Eropywkos




