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IpenuciioBne

Llenn n npuHIMOBI cTaHxapTH3anMu B Poccuiickoi denepany yCTaHOBICHBI
e nepaibHBIM 3aKOHOM OT 29.06.2015 Ne 162-®3 «O crangaprusaimu B Poccuiickoi
denepanum»; 00bEKTHl CTAHAAPTU3ALMY U O0MIME MOJIOKCHUS NPU pa3paboTKe U
NPHUMEHEHUH CTaHAApTOB opranu3auuii Poceniickoii @enepauuu - 'OCT P 1.4-2004
«Cranpaptuzauus B Poccuiickoit denepauyn. Cranaaptsl opraHmzaumit. OO6ume
HOJIOKEHUs»;, 00mmme TpeGOBaHHUA K MOCTPOCHHIO, H3JIOKEHHIO, O(QOPMIICHHUIO,
COZEPXKaHHI0 W OOO3HAYEHUIO MEXTOCYJApCTBEHHBIX CTaHAApTOB, MNpaBUI H
PEKOMEHAAIMN 110 MEXIOCYJIapCTBEHHON CTAHAAPTU3AlMKM U U3MEHEHHWH K HUM -
I'OCT 1.5-2001; mpaBmia MOCTPOSHHS, H3NOXKEHHA, OhOpMICHAS W 0003HAYCHASL
HallMOHAJIBHEIX cTaHtapToB Poccumiickoii ®enepauuu, oOmue TpeOoBaHUS K HX
COJICPKAHMIO, a4 Taloke MpaBuna O(GOPMIICHHS U M3JIOXKCHUSA M3MEHEHHH K
HAUMOHAILHBIM cTanaapraM Poccntickoit ®enepaumn - TOCT P 1.5-2012.

Ceenennsi 0 CTaHJApPTE OpraHu3sanuu

1 PABPABOTAH
AO «Hayuno Texandeckuii eHTp DeaepanbHoii ceTeBoii
KOMIIQHHH €[IMHOHA SHEPrOCHCTEMBI»

2 BHECEH
JlenapraMeHTOM KanuTanbHOTo crpoutenbeTBa [TAO «PocceTny

3 VTBEPXJIEH Y BBEJIEH B JIEICTBHE
Pacropsoxennem ITAO «Poccery ot 26.04.2019 Ne 224p.

4 BBEJIEH BITEPBLIE

3ameuanns u npenoxerns mo HTJ] cneayer Hanpaemsate B ITAO «Poccetu»
COTJIACHO KOHTAKTaM, YKa3aHHBIM Ha OQUIHATEHOM HHPOPMAIIMOHHOM PECypee, WK
3MEKTPOHHOM OYTOMN Mo anpecy nto@rosseti.ru.

Hacmoswuti Ookymenm ne Mojcem ObiMo HOMHOCMBIO UNH UACHUYHO 60CHPOU3GEOCH,
mupacicuposan U paACNPOCMPAner 6 Kavecmee OQuUyUANbHO2O u30anus 0e3 paspewienus
I1IAO «Poccemuy. [lannoe ospanuvenue ne npedycuampueaem 3anpema HA NPUCOCOUHEHUE
CMOPOHHUX OP2ARU3AYUIE K HACMOSAUEMY CIMAHOAPMY U €20 UCROTb306AHUE 8 UX NPOU3E00CNEEHHO-
xossiicmeennoil Oesmensrocmii. B ciyuae npucoeunenus k cmanoapmy cmoponneti opeanusayun
Heobxo0umo yeedomums I[IAO «Poccemuny.
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Beenenne

Hacrosumii CTO ycTaHaBIuBaeT TUIIOBHIE TEXHUUYECKHE TpeOOBaHUS K
000pYAOBaHHUIO CETEH MepeJaun JaHHbIX — IPOMBIILICHHEIM KOMMYTaTOpaMm, IIpH HX
npuMeHeHnn Ha SHeproobwextax 30 ITAO «PocceTi» (HOBOE CTPOMTEIBCTBO,
pacmmpenne, PeKOHCTPYKIMS M TEXHUIECKOE TIEPEBOOPYKEHHE).

B nactosmii CTO 1omkHBI OBITE BHECEHBI U3MEHEHHS B CIIy4asxX BBOJA B
JeficTBHE HOBBIX TEXHHYECKHUX pEIJIAMEHTOB M HANMOHAIBHEIX CTAHIAPTOB,
cozepkalx TpeOOBaHUS, HEYUTEHHEIE B CTAHIAPTE, & TAKkKe IIpU HE0OX0IUMOCTH
BBEICHWS HOBHIX TpeOOBaHUH M peKOMeHnaruii, OOYCIIOBIECHHBIX Da3BHTHEM
TEXHUKH.

1 OdnacTh NpHMeHEHHsT

TpeboBarus Hacrosmuero CTO pacmpocTpaHsioTcss Ha 000pyJdoBaHHE
KOMMYTalui NNakeToB I/IH(I)O]DMB_LII/II/I CCTH NEPEaaYn JaHHBIX, TPECAHASHAYCHHOC AT
TOIKTIOUEHNS] HECKOIBKUX y3710B JIBC 00BeKTa J/IEKTPOIHEPIeTUKH, OTHOCAIUXCS
K OJHOM WIX HECKOIBKMM BBIJICIEHHBIM IPYNIIaM CETH IIE€PEAaud JaHHBIX —
BUPTYaQIBbHBIM JIOKAIBHBIM CCTAM W yCTAHABIMBACMBIX Ha 3Hepr006'beKTaX
TTAO «Poccetn» (mmoacTaHIMM, TNEPEKIIOYATENbHbIE NMYyHKTBI M T.A.) (Janee —
KOMMYTaTOPBI).

CranpapT OpraHM3anuy yCTaHABIMBAET Kiaccu(pukanuo koMmMyTatopos [1],
MpUMeHseMbIX B cocTaBe KomriekcoB P3A u ACY TII anekTposHepreTHIecKux
00BEKTOB, TPeOOBaHHA K COCTaBy OCHOBHBIX (PYHKIMOHAJBHBIX OJIOKOB H
nnTepdeiicoB, mepedeHs TpeOyeMBIX (QYHKIWI W IIPOTOKONOB, OOIME TEXHUUESCKHE
TpeOGoBaHUs K ycTpoiicTBam, o0ecreyuBaOMM HHPOPMALIHOHHBINT OOMEH MEXy
UHTEIUICKTyIbHBIME ycTpoiicTBaMu koMmmiiekcoB P3A u ACY TII mocpeactsoM
BBICOKOCKOPOCTHEIX TEXHOJIOrHit MakeTHOM mepenaun faHHEIX Ethernet [2].

CraHpgapr opraHu3alMd He ompeaenseT TpeOoBaHHS K MapIIpyTH3aTopam,
KpunrorpaguyeckuM ILTIO3aM, CHCTEMaM OOHAPY>KEHWS BTOPXKEHHUS U IPYTOMY
ceTeBOMy 060pYI0BaHIIO, KPOME IIPOMBIIIEHHBIX KOMMYTaTopoB ceTd Ethernet.

Hopmbst u t1pebosanuss CTO nomiexxar coOmMOIeHHI0 CyOBeKTaMHu
XO34ACTBEHHON NEATENBHOCTH HA TeppuTopuu Poccuiickoii deaepaunn, KOTOPHIE
OyayT y4acTBOBATh B MOCTaBKax cucteM u ob6opynoeanus mis 130 ITAO «Poccern»
B KayecTBE M3TOTOBHUTENA, MO0 B KadecTBe HCHoJHUTENEH pabot (ycnyr), eciu
TpeboBaHme 1o cobmonenuto ganHoro CTO yka3aHO B JOroBOpe (KOHTpakTe) Ha
CO3aHUE CHCTEMBI UITH €€ KOMIIOHEHTOB.

B nacrosawmii CTO nomkHBl ObITh BHECEHBI U3MEHEHUS B CIyYasX BBOJA B
JCHCTBHE HOBBIX TEXHMYECKMX pPEIVIAMEHTOB M HAIOHANBHBIX CTaHAApTOB,
cozepKaluxX TpeOOBaHUs, HEYUYTEHHbIE B CTAHIAPTE, a Takke IPH HEOOX0IUMOCTH
BBEJCHUS HOBBIX TpPeOOBaHWH M PEKOMEHAALMH, OOYCIIOBJICHHBIX Da3BUTHEM
TECXHUKH.



2 HopMaTuBHBIE CCBIITKH

B wHacTosmieM craHAgapTe HCIONB30BAaHbl HOPMATUBHBIE CCHUIKH HAa
CIIEIYIOIIHE TOKYMEHTBIL:

T'OCT 15150-69 Mamveel, mpuOOPEl U JpPYrue TEXHAYECKUE W3ACIHA.
Ucnonuenust WIS Pa3aMIHBEIX KIMMATHUeCKUX paifoHoB. Kateropmu, ycmoBus
OKCIUTyaTallMy, XPAaHEHWs W TPAHCIOPTHPOBAHUS B 4YacTU BO3AcicTBHA
KJIMMATAYECKUX (hakTopoB BHeNTHe cpexsl (¢ M3menenusamu Ne 1, 2, 3, 4, 5).

TOCT 17516.1-90 M3penus snexrporexaudeckue. OOmme TpedoBaHus B
4aCTH CTOMKOCTM K MEXaHWYeCKHM BHEIIHHM Bo3AeiicTByrommM (akropam (c
UsmenenusaMu Ne 1, 2).

TOoCT 23216-78 W3penus SIEKTPOTEXHUIECKHUE. Xpanenue,
TPAHCTIOPTUPOBAHKE, BPEMEHHAs IPOTHBOKOPPO3UOHHAS 3aIlUTA, yIakoBKa. Obmme
TpeboBaHMs U METOABI NcnbITaHmi (¢ M3MeHeHIAMHI Ne 1, 2, 3).

TOCT P 51179-98 (M3BK 870-2-1-95) YerpoiicTBa M CHCTEMEI TEIEMEXAHUKH.
Uacte 2. VYcmoBus skcrnyaramud. Pazgen 1. VICTOYHMKM —DOHWTaHAS W
3JIEKTPOMArHUTHAs! COBMECTAMOCTB.

T'OCT 12.2.007.0-75 Cucrema cranmaproB Oe3omacHoctu Tpyaa (CCBT).
W3 penms snekrporexHndeckue. O6ume TpedoBanus Oe30macHOCTH (¢ M3MeHeHHIMA
N 1,2,3,4).

T'OCT 30631-99 OOmue TpeOoBaHHMs K MalidHaM, NpuOoOpaM W APYrUM
TEXHAYSCKAM M3JIECTUSIM B YacTM CTOMKOCTH K MEXaHHYECKMM BHEIIHNM
BO3IEHCTBYIOINM (aKTopaM IpHU SKCILTyaTaliu

TOCT 30546.1-98 O6mue TpeGoBaHHWS K MamdHaM, MpuOopaMm W JPYTHM
TEXHIIESCKAM HM3JCTMSIM M METOJBl PacdeTa WX CIIOXKHBIX KOHCTPYKIWIf B 9acTH
ceiicmocroiikoctu (¢ M3ameneHuem N 1)

TOCT 31581-2012 Jlazepnas Oe3omacHocTh. OOmme TpeboBaHHs
0e30TacHOCTH MpH pa3paboTKe M HKCIUTyaTalllH JIA3ePHBIX U3/IEHH.

TI'OCT IEC 60825-2-2013 be3onacHocts na3epHoil anmaparypsl. Yacts 2.
Be3zonacHOCTh BOJIOKOHHO-ONTHYECKHX CHCTEM CBSI3H.

T'OCT P 52931-2008 ITpuGopbl KOHTPOJIS X PETYIUPOBaHUS TEXHOIOTHYECKIAX
npoteccoB. OOIIHE TEXHHYESCKUE YCIIOBHUS

I'OCT P M3K 60715-2003 Anmaparypa pacnpeAciicHHs M YIpaBlcHUS
HHU3KOBOJIBTHAs. YCTAHOBKA M KPCIUICHUE HA peiikax JIEKTPUYECKUX alllaparoB B
HH3KOBOJIBTHBIX KOMIUIEKTHBIX YCTPOWCTBAX pactpeacNieHHs U YIPaBICHHS

I'OCT P M3K 61850-3-2005 Cetn 1 cuCTEMBI CBSI3M Ha MOACTaHIUAX. HacTh
3. OcHOBHBIE TpeOOBaHHSA

T'OCT 12.1.004-91 Cucrema crangaproB OesonacHoctu Tpyzaa (CCBT).
TMoxapHas 6e3onacHocTb. OOIe TpedoBanus (¢ 3mMenenueM Ne 1).

T'OCT P 50779.30-95 Crarucruueckue MeToabl. IIpueMOuHBI KOHTPOJIb
kadectBa. OOLME TpeOOBAHHUSL.

T'OCT 20.57.406-81 KoMmmekcHas CHCTEMa KOHTpPONSA KadecTBa. M3memus
JNIEKTPOHHOM TEXHUKM, KBAHTOBOM JJIEKTPOHUKM M JNEKTPOTEXHUUYECKHE. MeToabl
ucnbitannii (¢ M3menennsamu NeNe 1-10).
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T'OCT 16962.1-89 H3zpnenus 31€KTPOTEXHUYECKHE. METOARl MCIBITaHWH Ha
YCTOWYMBOCTE K KIAMATHYSCKMM BHEIIHHM BO3AeHCTBYOIMM (aKkTopaMm (C
Uzmenennem Ne 1),

T'OCT IEC 60255-5-2014 Pene snekrpuueckue. Yacte 5. Koopaunaims
H30JIAIAN H3MEPUTENLHEIX PENE U 3aLUTHBIX YCTPOHCTB. TpeOoBaHUs U HCTIBITAHUSL.

TOCT P 51317.6.5-2006 (M3K 61000-6-5:2001) CoBMECTHMOCTD
TEXHIYECKAX CPENCTB 3ICKTPOMArHUTHAS. YCTOHUMBOCTH K 3JIEKTPOMArHUTHBIM
TmOMEXaM TEXHWYECKMX CPEACTB, TIPHMCHAEMBIX HA JNEKTPOCTAHIMAX H
TOACTaHIMSIX. TpeGOBaHMUS M METOIE! HCTIBITAHUIA.

TOCT 30804.4.2-2013 (IEC 61000-4-2:2008) COBMECTHUMOCTh TEXHUYECKHUX
CPEICTB 3ICKTPOMArHWTHAS. YCTOWYMBOCTH K IJNEKTPOCTATHYECKUAM paspsiiaM.
TpeboBauus 1 METO/IBI MCITBITAHUHA.

TOCT 30804.4.30-2013 (IEC 61000-4-30:2008) OnekTpuueckas SHEPrus.
COBMECTHMOCTh TEXHHUESCKHX CPEACTB BIICKTPOMArHWTHAsA. MeETOABl HU3MEpPEHHMit
TOKAa3aTeNed KauecTBa SIIEKTPUIECKOM DHEPIHH.

TOCT 30804.4.4-2013 (IEC 61000-4-4:2004) COBMECTHMOCTh TEXHHYECKHUX
CPEICTB SICKTPOMATHHTHAS. YCTOWYHWBOCTh K HAHOCCKYHAHBIM HMITYJIbCHBIM
omexam. TpeGoBaHKs 1 METO/IBI HCIIBITAHHHA.

T'OCT P 51317.4.5-99 (MOK 61000-4-5-95) CoBMECTUMOCTb TEXHUYECKUX
CPEeICTB 3JEKTPOMAarHWTHas. YCTOHYMBOCTD K MHKPOCEKYHIHBIM HMIYJIbCHBIM
moMexaM OobInoit sHepruu. TpeboBaHus 1 METOBI MCILITAHUIA.

TOCT P 51317.4.6-99 (M3K 61000-4-6-96) COBMECTUMOCTb TEXHUYECKUX
CPEICTB  SNEKTPOMArHUTHAS. YCTOWYMBOCTH K  KOHIYKTUBHBIM — IIOMEXaM,
HaBEICHHBIM PaAMOYACTOTHEIMM DJICKTPOMArHHUTHBIMH TOJAMH. TpeboBaHust u
METO/IBI MCIIBITAHUMN.

T'OCT P 50648-94 (M3OK 1000-4-8-93) CoBMECTUMOCTD TEXHUYECKUX CPECTB
SIEKTPOMArHUTHAS. Y CTOHYMBOCTE K MAPHUTHOMY TIOJTFO TIPOMBIIITEHHOH 9aCTOTHL.
TexHudeckne TpeOOBAHUS M METO/IHI MCIIBITAHMIL.

T'OCT 30336-95 (MOK 1000-4-9-93)TOCT P 50649-94 (MK 1000-4-9-93)
COBMECTHMOCTD TEXHHYECKWX CPEACTB SIICKTPOMATHATHAs. YCTONYMBOCTH K
HUMIyTECHOMY MaTHATHOMY TTOJTI0. TexHn9eckie TpeOOBAHMS U METObl HCTILITAHHIA.

T'OCT P 50652-94 (MOK 1000-4-10-93) CoBMECTHMOCTh TEXHHYECKHX
CPEICTB AJEKTPOMAarHUTHas. YCTOMUYMBOCTh K 3aTyXaroleMy KoaeOaTenbHOMY
MarHMTHOMY NOM0. TexHuueckue TpebOBaHKs U METOIbI UCTIBITAHUIA.

T'OCT IEC 61000-4-12-2016 OnektpoMarHuTHas coBMecTHMOCTH (OMC).
Yacts 4-12. MeTOABl MCOBITAHUH U M3MepeHuid. MchbTaHue Ha yCTOHYHUBOCTH K
3BCHSILEH BOJIHE.

TOCT P 51317.4.16-2000 (MOK 61000-4-16-98) CoBMECTHMOCTD
TEXHMIECKAX CPEACTB OICKTPOMATHHTHAS. YCTOWYMBOCT K KOHJAYKTHBHEIM
nomexam B nojoce gactot ot 0 1o 150 kI'n. TpebGoBaHH U METOIbI MCTIBITAHUH.

ToCT P 51317.4.28-2000 (MBOK 61000-4-28-99) CoBMECTHMOCTb
TEXHIIECKAX CPEACTB JJIEKTPOMATHUTHAS. YCTOMYMBOCTE K M3MEHEHUSAM TacTOTHI
MUTAIOLIET0 HAIPSLKEHUs. TpeOoBaHusl M METOABI MCTIBITAHMIA.
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rocTt 32137-2013 CoBMeCTUMOCTD TEXHUYECKUX cpencTs
9NeKTpOMarHuTHas. TEXHHYECKAE CPE/ICTBA /IS aTOMHBIX cTaHImit. TpeOoBaHus u
METOJBI HCTILITAHUIA.

TOCT 30805.22-2013 (CISPR 22:2006) CoBMECTUMOCTb TEXHHYECKHX
cpencTtB anmekTpoMarHutHas. OOopynoBaHue HHGOPMAIIMOHHBIX TEXHOJIOTHUH.
PamuonoMexu HHIyCTpUaTbHbIe. HOPMBI M1 METOIBI H3MEPEHUI.

T'OCT 30804.4.11-2013 (IEC 61000-4-11:2004)/[TOCT P 51317.4.11-2007
(M3K 61000-4-11:2004)] CoOBMECTHMOCTD TEXHUYECKHAX CPEACTB
AIEKTPOMATHHUTHAS. Y CTOMTIMBOCTS K IPOBAIaM, KPATKOBPEMEHHBIM IIPEPEIBAHKAM U
M3MEHEHUSIM HANPSHKEHUS dJeKTponuTanus. TpeGoBaHus U METOIBI UCTIBITAHUHA.

TOCT P 513174172000 (MBK 61000-4-17-99) CoBMECTHMOCTh
TEXHAYECKUX CPEICTB  DICKTPOMArHUTHAS. YCTOWYMBOCTE K  IyJIbCALIASAM
HaNpPSOKEHHST DJCKTPONMTaHMS MOCTOSHHOrO Toka. TpeOoBaHUS U METOZB
WCIIBITAHHHA.

T'OCT 30804.4.13-2013 (IEC  61000-4-13:2002)  CoBMECTUMOCTB
TEXHAYECKAX CPEACTB DIEKTPOMArHUTHAS. YCTOWUYMBOCTE K  HCKOKCHUAM
CHHYCOMTATEHOCTH HAMPSDKSHAS SIICKTPOTTHTAHHS, BKITFOUAs epefady CHTHAJIOB 10
DJIEKTPUIECKUM ceTsM. TpeCoBaHUs U METOBI UCIIBITAHUH.

TOCT P 513174142000 (MDK 61000-4-14-99) CoBMeCTUMOCTb
TEXHHYCCKUX CPEACTB  UICKTPOMATHWTHAs. YCTOWYMBOCTE K  KOJEOaHUAM
HaNpPsDKEHUS dJeKTponuTanus. TpeOoBaHus U METObI UCTILITAHUH.

TOCT P 27.607-2013 HaneskHOCTh B TEXHHUKE. YIPABICHHE HAJACKHOCTBIO.
YcrnoBus MpOBEAEHUS UCIIBITAHUH Ha 0€30TKA3HOCTh U CTATUCTHYCCKAE KPUTEPHH U
METO/IBI OTIEHKH X PE3YJIBTATOB.

T'OCT ISO 9001-2015 Cucremsl MEHEI)KMEHTA KauecTBa. TpeCoBaHuA.

T'OCT P 53246-2008 HudopmauroHHbie TeXHONOTHH. CUCTEMBI KaOelbHbIE
CTPYKTYpHpPOBaHHBEIC. I[IpOEKTHpOBaHWE OCHOBHBIX Y3/IOB CHCTeMBL. OOmue
TpeOoBaHHUSL.

T'OCT P M3K 60950-1-2014 O6opyanosanue HH(GOPMAIIMOHHBIX TEXHOJIOTHIA.
Tpebosarus 6ezonmacaoctr. Yacts 1. O6ume TpeGoBaHUS.

TOCT P M3K 61850-5-2011 Cetu M CHCTEMBI CBA3M Ha MOACTAHLMIX.
Yactp 5. TpeboBanus K CBs3U i QyHKLKI U MOJEINCH YCTPOHCTB.

T'OCT P 54429-2011 Kabenw cBA3M CHMMETPHYHBIE UIA IU(PPOBHIX CHCTEM
nepeaadn. OOMue TEXHHYECKUE YCIOBU.

TOCT P HCOMBK 9594-8-98 «HHpOpManMOHHAS  TEXHOIOTHSL
B3anMOCBA3b OTKPBITHIX cHcTeM. CrpaBOHUK. YacTs 8. OCHOBBI ayTeHTH (KA

T'OCT IEC 61000-4-29-2016 OnexrpomMarHutHas coBMecTHMOCTh (OMC).
Yacte 4-29. MeToapl UCIBITAHUH M M3MEpEeHUiA. McnbiTaHus Ha yCTOHYHMBOCTH K
IpoBalaM HANPSDHKEHUsS, KPATKOBPEMEHHBIM TIPEPHIBAHMSM M M3MCHEHHUAM
HAIpsDKEHUS Ha BXOJHOM IIOPTE 3NEKTPONUTAHMS NOCTOSHHOTO TOKA.



3 TepMuHbI 4 onpeaeieHus

ApromaTmzuposannas cuctema (ACY) - cucteMa, COCcToAIIAs U3 EpcoHana
M KOMIUIGKCA CpPEICTB ABTOMATH3AMU €r0  JICATENIBHOCTH, peam3ylomas
HH(POPMALMOHHYIO TEXHOJIOTHIO BBIIOIHEHHUS YCTAHOBICHHBIX (DYHKITHIA.

ABTOMATH3MPOBAHHASI CHCTEMa YNPABJICHHS NPOH3BOJICTBCHHBIMH H
TexHonormueckumu nponeccamu (ACY TII) - ACY, 00beKTOM yIpaBlIeHHUS
KOTOPOH ABJIAETCS TEXHOIIOTHIESCKHH MPOLIECC;,

Hupopmannonnas Oezonacnocte (MB) - cocTosiHME 3alMIIEHHOCTH
JMYHOCTH, OpraHru3alii 1 rocy1apCTBa 1 X HTHTCPECOB OT YIPO3, ACCTPYKTUBHLIX U
MHBIX HETATHBHBIX BO3ICHCTBHI B WH)OPMAIMOHHOM TIPOCTPAHCTBE.

KommyTaTtop - oOopymoBaHWe KOMMYTAllMM TNAKETOB WH(OpPMaLUHM CETH
Nepefaun IAHHBIX, OPSAHA3HAYCHHOS IS TOTKITFOYEHAS HECKOIBKHX y31moB JIBC
00BeKTa OJICKTPOSHCPTCTUKU, OTHOCAIINXCA K OZ[HOﬁ HJIA HECCKOJIbKUM BBIACIICHHBIM
CPYIIAM CEeTH TIepeiauil JAHHBIX - BUPTYATBHBIM JOKATHHBIM CETSIM.

Kputuunbie coObiTusi — coObiTUsA, TPeOYyIOINE MTOBBIMIEHHOIO BHUMAHUS
aIMHUHUCTPATOpa H/YITM OTIEPATHBHOTO TepcoHana (ommOKH, cO0M B HporpaMMe, u
T.IL).

JlokanbHast BerunciaureabHasi cetb (JIBC) (Local Area Network - LAN) -
KOMMYHUKAIIMOHHAST CEeTh, HpEAHA3HAWYCHHAs Ul CBSA3BIBAHUS MEXTy coloit
KOMIIBIOTEPOB M IPYITUMX UHTEIUIEKTYalbHbIX YCTPOHCTB B  OIpPaHMYCHHOMH
reorpaguueckoii oOnactu (00sI4HO B peaesax 10 km).

MapumpyTuzatop - o00pyI0BaHHE MapHIpyTH3alMKU MakeToB MH(popmarmu
CCTH mCpcaavu AaHHBIX, MPCOAHA3HAYCHHOC JId 06'E>CZ[I/IH6HI/I$[ CEIrMCHTOB CCTH
Hepeiaud JaHHBIX U €€ 3JIEMEHTOB MOCPEICTBOM Mepeaul MAaKeToB ¢ JAHHBIMU Ha
OCHOBE ONPECICHHBIX IIPABUIL.

MekceteBoii dkpaH - 000pyIOBaHHE KOHTPOJS M (HIBTPaUNM MaKeTOB
rH(OpMaHM CeTH Mepefaul JaHHBIX, OCYLIECTBIIIONEEe KOHTPOIb 1 GIIIBTparmio
MPOXOASAIIMX Yepe3 HEero MakeToB HHMOPMALMU CETH Mepejadd OaHHBIX B
COOTBETCTBHM C 3aJaHHBIMU IpaBwiaMu. OOOpyIOBaHHE COCTOWT M3 KOMIDIEKCa
anmapaTHEIX W/ IPOTPaMMHBIX CPEICTB.

IloMex0yCcTOHYHBOCTL - CIOCOOHOCTh anmaparypbl BBHINOJHSTH CBOM
(yHKIMM NpH BO3ACHCTBUH IOMEX.

IIpomMbIlIeHHOE HCNO/IHEHHE - HCIOHEHWE W3MIENHs, KOTOPOE JOJLKHO
COXpaHATE CBOM NapaME€Tpbl B mpEAciiax HOPM, YCTAaHOBJICHHBIX TCXHUYCCKHUMH
TpeOOBaHUAMHA B TEUCHHE CPOKOB CITYHOBI M CPOKOB COXPAHSIEMOCTH, YKA3aHHBIX B
TEXHUYECKOM CTaHJApTE, MOCcie U (WIM) B IPOLECCEe BO3ACHCTBUS KITMMATHYECKHX
(hakTOpOB, 3HAYCHHS KOTOPBIX YCTAHOBIICHE! HACTOSIIAM CTAHIapTOM.

Peneiinan 3ammura m apromatuka (P3A) - peneiiHas 3ammrta, cereBas
aBTOMATHWKA, MPOTUBOABAPUIiHAS ABTOMATHKA, PEXXUMHAS ABTOMATHKA, PETHCTPALHS
aBapUIHBIX COOBITHI ¥ TPOLECCOB, TEXHOJOTHYECKas aBTOMATHKa OOBEKTOB
3MEKTPOSHEPTETHKH.

Ynanennnlii goctyn (remote access) - HCMOJB30BAHHE CHCTEM, KOTOPHIC
HAXOIATCA B TIpEAENax TEPHMETpa 30HB O€30TMaCHOCTH, MPEAYCMOTPCHHOE M3
Opyroii  reorpaduyeckoif  TOYKH, TMpUYeM  YKA3aHHOE  MCIOJIL30BAHUE
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OCYIIECTBIAETCS HA TEX e MPABax, KaK ecy OBl CHCTEMBI (PU3MUECKH HAXOIUIIUChH

B 3TOi1 TOUKE.

4 O003Ha4YeHHs1 H COKPALLEHUSI

ACY TII ABTOMAaTH3WPOBaHHAs CHCTEMA YIIPABJICHUS NPOM3BOACTBCHHBIMA
H TEXHOJIOTHYECKUMH IPOIECCaMH
roct MesxrocyaapcTBenHblii cranaapT B Coapyxectse Hezasrcnmeix
T'ocynapcrs (CHI')
T'OCTP T"ocynapcrBennslii cranaapt Poccutickoli @enepanuu
KPY KoMmiekTHOE pacpeaeTMTeNbHOE YCTPOHCTBO
JIBC JlokasibHast BHIYMCIHTENBHAS CETh
M3BK MexayHapoaHas NEKTPOTEXHUIECKAS KOMUCCHS
HTI HopmaTtnBHO-TEXHHYECKHI JOKYMEHT
oIy OO01menoACTaHIIHOHHBI MYHKT YTPaBICHUS
oPY OTKpBITOE pacpe/IeMTENFHOE YCTPOHCTBO
1o TTporpamMmHOE oOecneucHne
P3A Peneiinas 3ammra v aBTOMaTHKA
CX CreneHb KeCTKOCTH
CIig Certb nepeaun JaHHbIX
CTO Crangapr oprau3anyu
T Texanueckas JOKYMEHTALWs
TY TexHuyeckne yCinoBus
IIC ITndporas HOACTAHIMS
SMC OJEKTPOMArHUTHAS COBMECTHUMOCTH
AAA Authentication, Authorization, AyTeHTH(HKALHN, aBTOPU3ALIAN
Accounting Y aKKayHTHHTa
DSCP DiffServ Code Point Touka koma
au(depeHInPOBAHHEIX YCIYT
ERPS Ethernet Ring Protection Switching | CeTeBoii mpoToko,
KCIOJIb3YOLIUACA 1J1
HCKJIOUYCHHs 00pa30BaHus
KOJIEII B TOTIOJIOTHH
HSR High Availability Seamless ITpoTokoa «OECIOBHOTO
Redundancy PE3ePBHPOBAHMS BHICOKOM
JOCTYITHOCTH»
IEEE Institute of Electrical and WHCTUTYT MHXEHEPOB 10
Electronics Engineers 3JIEKTPOTEXHUKE 1
PaSHOITEKTPOHHKE
1P Internet Protocol npoTokon MHTepHeT
1Pv4 Internet Protocol version 4 npoTtokoa MHTepHET Bepeud 4
IPv6 Internet Protocol version 6 npoTokoa MIHTepHET Bepcus 6
L2 Layer 2 KomMyTaTOpBI, KOTOPEIE
paboTaroT HA KAHAJIBHOM YPOBHE
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L3

Layer 3

KommyTtaTopsl, kOTOpBIE
paboTalOT Ha CETEBOM YPOBHE

LDP

Label Distribution Protocol

IIporokon pacnpenenenns
METOK

LLDP

Link Layer Discovery Protocol

TIpoTOKOII KaHATBHOIO YPOBHS,
KOTOPBIH IT03BOJISAET CETEBBIM
YCTPOMCTBAM aHOHCHUPOBATH B
ceTh MH(pOopMaImIo o cede 1 0
CBOMX BO3MO)KHOCTSIX

MAC

Media Access Control

YVHHKaTbHBIH HACHTUGHKATOD,
TIPUCBAUBACMBIN KaXKIOH
€IVMHALIEC aKTUBHOTO
obopyaoBaHus

MRP

Media Redundancy Protocol

TTpoTOKOI KOIBLIEBOH
TOIOJIOTHH CETH

MSTP

Multiple Spanning Tree Protocol

ITpoToKOM KOMBIEBOH
TOTIOTIOTHY CETH PACIIUPEHIE
STP xotopoe ofecnednBaeT Kak
OBICTPYIO CXOOUMOCTB CETH, TaK
¥ BO3MOXKHOCTH OarnaHca
HarpysKu B C€TH

NTP

Network Time Protocol

HpOTOKOJ'I CCTCBOr0 BPECMCHHU

OSI

Open System Interconnection

B3aumonelcTBIE OTKPBITHIX
CUCTEM

Port
security

BesonacHocTs mopra

(byHKIMS KOMMYTATOPA,
To3BONISFOIas ykaszars MAC-
ajipeca XOCTOB, KOTOPBIM
pa3penIeHO nepeJaBaTh JaHHBIE
qepes mopT

PRP

Parallel Redundancy Protocol

IIpoTokoJ mapauienbHOro
Pe3epPBUPOBAHUS

PTP

Precision Time Protocol

1IpoTOKON TOYHOIO BPEMEHU

QoS

quality of service

Texnonorus npegoCcTaBIeHUs
Pas3TMYHBIM KJ1accaM Tpaduka
Pa3TMYHBIX IPHOPUTETOB B
00cnyKMBaHUU

RADIUS

Remote Authentication in Dial-
In User Service

IIpoTokon s peanu3anuu
ayTeHTHU(UKAIH, aBTOPU3ALMU
u cOopa ceeneHuii 06
WCIMOJIB30BAHHEIX pecypcax

RSTP

Rapid spanning tree protocol

CeteBoil POTOKOII,
WCTIOJIB3YIOIIMIACS IS
HCKITFOUeHHS 00pa30BaHusA
KOJIELl B TOTIOJIOTHH U
TOCTPOEHHUS JIEPEBa




SSH Secure Shell CeTteBoli IpoTOKOI
IIPUKIIJHOTO YPOBHS,
[IO3BOJIAOIINIA POU3BOAUTE
yAaIEHHOE YIpaBiIcHHE
OTEpaMOHHON CUCTEMOM U
TyHHENupoBanue TCP-

COCTMHEHUH
TACACS | Terminal Access Controller Access | LleHTpanbHBIi cepBep, KOTOPHIi
Control System MPAHAMAET PEIICHHUE,

pa3peLInTh WIKM HE Pa3pelInTh
OnpeacnEHHOMY MONB30BATENIO
HOAKJIIOUUTHCS K CETH

TCP Transmission Control Protocol IIpotokon ynpasneHus
nepenavci

VLAN Virtual Local Area Network Jloruueckast («<BUpTyaabHas)
JIOKaNbHas BEAACIHTEIBHASL
CETh

WFQ Weighted fair queuing MexaHu3M IIaHUPOBAHUS

HAKETHBIX IOTOKOB JIAHHBIX C
Pa3IHIHBIMH NPHOPHTETAMHA

5 OcHOBHBIC HOPMATHBHBIE MOJIOKEHHSI

5.1 Knaccuukamus KOMMyTaTopoB

CoBpeMEHHBIE KOMMYTAaTOPbl TO3BOJIIIOT YOPABJIATE KOMMYyTarueil Ha
KaHAJILHOM YPOBHE - L2 KOMMYTaTopsl U ceTeBoM (TpeTheM) ypoBHe Moaenau OSI -
L3 kommyTaropel. KoMMyTaTopsl MNO3BONSAIOT HACTPAaWUBaTh AOMONHHUTENBHBIE
byakmm: VLAN, QoS, arpernpoBanue, 3epKalMpOBaHHE, CETMEHTAUNs Tpaduka
MEXTy TOPTaMH, KOHTPOJIb Tpadika Ha IpeMET «IITOPMOBY, 00HAPYKECHHE TIETeNb,
OrpaHUyeHUE KOJINYECTBA H3y4YaEMBIX mac-aJipecos, OrpaHHYeHUE
BXOIATICH/MCXOIAMIEN CKOPOCTH Ha MOpTax, YHKIMH CHHCKOB JOCTYTA U T.II.

L3 xoMMyTaTopbl AOMOJHUTENBHO MO3BOJAIOT BRINOJMHATH MAPHIPYTH3AIUIO
cereBoro Tpadduka MEKIy MOJCETAMH.

Ha o0BekTax 3IEKTPOCETEBOr0 XO3siCTBa LEJECO0OPasHO TPUMCHCHHE
KOMMYTaTOPOB TTPOMBILICHHOTO HCIOJIHEHUS B CHIIy MOBBILIEHHBIX TpeOoBaHmil K
HAaJe)KHOCTH, JIEKTPOMArHUTHOI COBMECTUMOCTH B IOMEXOYCTOiunBOCTH [4].

TTpon3BOANTENEHOCTE W TpeOyeMblli  (YHKIMOHAN —OMPEAENAIOTCS  OT
Ha3HAUEHWs KOMMYTaTopa WIM TPUHALIECKHOCTH K TOM WM HHOH MOACETH
noacranuuy (Ipunoxenue A).

B crangapre BBIISIAIOT KOMMYTATOPBI CIEAYIOIIUX TUIIOB:

Knace 1. KoMMyTaTtops! HOIEBOTO YPOBHA - 0OOPYIOBaHHE KOMMYTAIHMH
TaKeTOB MH(OPMAIMY CETU MEPEauy JaHHbIX, YCTAHOBJIEHHOE B HENOCPEACTBEHHOI
GAM30CTH K KOMMYTALIOHHEIM —amnmaparaM W/HWIH APYTEM  HCTONHHTEITHHEIM
MexaHu3Mam (BKJIIoYas YCTaHOBKY B HeortamnuBaeMblx KPVY, mikapax na OPY,
BCTPaWBAECMBIX B TICPBUYHOE 000PYIOBAHUE U T. 1. ).



Knacc 2. KomMmyTtaropsl
OpraHu3aiMy IHHBI TPOLECcca, MIUHBI CTAHUMHN U YCTaHABIMBAEMbIX B HIKadax,
pacronaraeMbix B oTammuBaeMbix OITY.

Knacc 3. KomMMyTaTOpel CHUCTEMBI YNpaBIEHUs, NpeqHa3HAYCHHBIC IS
arperupoBaHuss WH(GOPMALMOHHBIX MOTOKOB BCETO OOBEKTa W PACMONAracMbIX B
CIICIAATIGHBIX CEPBEPHBIX MOMEIICHHAX.

Knaccudukanus KoMMyTaTOpOB IpUBEACHA B Ta0IMLE 1.

HINWHBI
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NOACTAaHIHMH TMPCAHA3HAYCHHBIC 1JId

Tabnuna 1 - Knaccu(ukaiys B COOTBETCTBUH C TPEOOBAHUSIMHU.

Hassanue | OcHoBHOH (PyHKIHOHAJ YcaoBus pasMelieHUs C::E:g;b
Kaace 1 L2, QoS, 802.1q, 802.1X, HenocpencreenHas 61u30cThb K 100BASE,
802.1w, noanepskka KaapoB | KOMMYTAaLIMOHHBIM annapaTam OnuuoHaJIBEHO
PRP, PTP, ERPS, HSR, W/WJIM IPYTHM UCIOJHHTEIbHBIM 1000BASE
MRP, RSTP, SSH MeXaHU3MaM (BKJIIO4asi YCTAaHOBKY
B HeoTamueaeMbx KPY, mkagax
Ha OPY, BCTpauBaeMbIX B
nepBu4YHOe 000Opy/IOBaHue U T.1.)
Knace 2 L2, QoS, 802.1q, 802.1X, Ikacsi, pacmosiaraeMsie B 100BASE,
802.1w, monneprkka kanpoB | orarumBaembix OITY 1000BASE
PRP, PTP, ERPS, HSR, OmnuUOHAIBHO
MRP, RSTP, SSH 10GBASE
Kaace 3 L3, QoS, 802.1q, 802.1X Jlomyckaercs pa3MeInaTh B 1000BASE
802.1w, ERPS, HSR, MRP, | cneuuanbHbIX CEPBEPHBIX OmniuoHaIBHO
RSTP, SSH, static routing, | noMeleHUIX 10GBASE
RIP v1/v2, OSPFv2/v3 40GBASE

B03MOXHBI BapHaHThl OTHECEHUS! OMPENETICHHBIX KOMMYTaTopoB K PasHBIM
CMEKHBIM KJIACCaM.

52

KommyTaroper  Bcex

THIIOB HC

JOJIXKHBI

JIOTYCKATh

MOJIHOH

UHUTMATA3AIMA KOMMYyTaTopa (TpephIBaHus MEPENavyd KaapoB, HE 3aTPOHYTHIX
UCKITIOUMTENBHOM cUTYyaIueit ), Mpy eperpy3ke OTAENIbHBIX TOPTOB, BO3HUKHOBEHUH
UCKJIIOYCHUH BO BCTpoeHHOM [10.

5.3 IlepcieKTUBHBIE HANIPABICHHS PA3BATUS IPOMBILUICHHBIX KOMMYTaTOPOB

Cetb

nepeaavn

CIIEIYIOIIMMHI OCHOBHBIMY MPUHIIMIIAMH M HATPABJICHUAMH;
MOBBIIEHHAS HAJIC)KHOCTh KAHAJIOB CBSI3HU, PE3€PBUPOBAHUE KAHAJIOB U

rapaHTHPOBAHHAS [JOCTaBKA KPUTHUYECKH BAKHOW HHGOPMAIHUU KO

JaHHBIX J0JDKHA pa3BUBATbCA B COOTBECTCTBHHU CO

BCEM

koMnoHeHTaM KomiiekcoB P3A u ACY TII anekTposHepreTHUeckux 00beKTOB;
NOBBIIIEHHBIH YPOBEHb HHPOPMALOHHOMH Oe30nacHOCTH [5, 6],

KJaccuuKanus

COOTBETCTBYIOLIAS MPUOPUTHA3ALINS,
CO3/IaHHE W BHEJIPEHHE €MHONW CUCTEMBI YIIPABICHUS U MOHUTOPHHTA
Ha YPOBHE 00BEKTa O KPUTHIHBIX COOBITHSX [7].

Tpaduka 1O

CTCIICHHU

KPUTHYHOCTH Hu
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6 Texnudyeckue TpeGoBaHus kK napamerpam odopyaosanusi CIIJI

KoMmyTtatop (yHKUMOHMpYET Ha KAaHATBHOM (BTOpOM) YPOBHE MOJIETH

B3aMMOIEHCTBHUSA OTKPHITBIX CHCTEM (OS]) 1 00ecieunBaeT BHIOTHEHHUE CIIETYOMIHX
(byHKUHHL:

- HENPEPHIBHOCTh

CBA3U

Mexnay — ycrpoiicteamu  JIBC

u

MapIIpyTH3aTOpoOM JUIsi BO3MOJKHOCTH Tepedadd Tpaguka HHOMY CETEBOMY
CEeTMEHTY;
- MOCTPOEHUE €MHCTBEHHOTO MApIIpyTa nepeaaun fanubix mo JIBC 6e3
METeNb KOMMYTALMHY, PUBOALINX K ITMPOKOBEINATENIHHBIM IITOPMAM Ha JTAHHOM
yuactke JIBC,
- YCTaHOBKA MPUOPHUTETOB B JOCTYIIE K PecypcaM CETH ONMPEAEICHHBIM
BUJIaM TpaduKa.
KomMmyTarop MoskeT obecnieunBaTh (GyHKIMHA MApIIPYTH3ATOPa TIPH HATHYHH
COOTBETCTBYIOIINX TEXHUUECKNX BO3MOKHOCTEH.

Texuuueckue TpeOOBaHMS K IapaMeTpaM KOMMYTATOPOB HPHBEACHBI
Tabmuue 2.

Tabmiua 2 - Texundeckue TpeOOBaHNUS K ITAPAMETPaM KOMMYTAaTOPOB.

B

N TexHuueckue TpedoBaHUs

w/n ITAO «Poccern» TpeGyemoe 3HAYeHHE
(HanMeHOBaHHe MapaMeTpa)

1. TpeGoBanusi K pyHKIHOHHPOBAHHIO 000PYAOBAHHS

1.1. | TpeGosanus k 1. Ilogaepskka MpoTOKONa KOHTPOJIS U YIPaBIECHHS
(byHKIHOHATBHEIM SNMP v3
XapaKTEePUCTHUKAM 2. BosmoxHocTb onpeneneHus cepeepos RADIUS,
yIpaBIeHHs 802.1X, TACACS (TACACS+)

3. ABTOMaTHu4eCcKOe NEePEKTIOYEHHE Ha JIOKATBHYIO
6a3y nosb3oBaTeneil Mpu OTCYTCTBUH OTBETA OT
RADIUS cepsepos AAA.

4. ITonmepka yAaneHHOTO JOCTYMA K YCTPOHCTBY 1O
npotokoy SSH v2

5. IToanepkka NETCONF mmm RESTCONF
(OMLMOHAJIBHO)

1.2. | TpeGopanus k nporpammHomy | 1. [Tonnep:kka xpaHeHHs: Ha YCTPOICTBE pe3epBHOMN
obecneyeHuIo KOH(UTypaluy yCTpOHCTBa.

2. BO3MOXXHOCTb OOHOBJICHHSI IPOTPAMMHOTO
o6ecnel1eH1/m, B TOM YHCJI€ YAAJICHHOIO npu
obecneuennn uaeHTudUKaLnn OOHOBJIEHUs H
MOCIeAyIomero GyHKUHOHABHOTO TECTHPOBAHHUS
(MeToaMKa TECTUPOBAaHHA NOJKHA ObITH OMKMCaHa B
JOKYMEHTALUH HA KOMMYTaTop)

1.3. | Peanuzanus MexaHU3MOB 1. Knaccudukaums Tpaduka Ha ocHOBe nHpOpMAaLHH,
obecneveHus KayecTBa conep:kameiics B nojie DSCP 3aronoska IP.
obcnysxusanus (QoS) 2. Knaccudukarius Tpaguka Ha ocHOBe HHPOPMALIUH

QoS, comepskaiueiics B nose 802.1p 3aronoska
Ethernet.

3 Iopnepxka ouepeneii crpororo mpuopurera (SPQ).
4. TTonnepika B3BeUIeHHBIX odepeneil (WFQ).
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Texuuueckue TpeGoBanus

r'][f] IMAO «PocceTn» TpeOyemoe 3HaUeHHE
(HaMMeHOBAHME MapaMeTpa)
5. Bo3mokHOCTB obecreueHne npuopurera Tpaduka B
3aBUCUMOCTHU OT Mapkuposku noiist 802.1p B
3aBMCHMMOCTH OT KJlacca Tpadpuka
1.4. | ®ysxuun 3epkaaupoBaHUsL 1. [oaneprxka 3epKapoBaHus PU3NUECKUX TOPTOB
Tpaduka SPAN. Onuuonansao RemoteSPAN
1.5. | ITogmep:xka OCHOBHBIX 1. TTonnep:kka MPOTOKOJIOB CBSI3bIBAIOIIErO AepeBa
MPOTOKOJIOB Mapinpytuzawuy | Spanning Tree: IEEE 802.1d
U KOMMYTalluN 2. TTonnepsxka nporokoios Rapid Spanning Tree: IEEE
802.1w.
3. Ionnepsxka IEEE 802.1s MSTP - Multi Spanning
Tree Protocol
4. BO3MOXHO NPUMEHEHHUE APYTUX CTAHAAPTHBIX
IIPOTOKOJIOB Pe3epBUPOBaHU. B 3TOM Cciry4ae
HCTIONB3YEMEBIH MPOTOKOJ TODKEH MOANSP KUBATECA
BCEMH KOMMYTaTOpPaMH Ha SHEProoObeKTe, KOTOpble
HAXOJSITCS B KOJIBLIEBOH TOIIOJIOTHH.
5. IMonnepxxa IEEE 802.1AB LLDP — Link Layer
Discovery Protocol
6. Static routng, RIP v1/v2 OSPF v2/v3 (0ns knacca 3);
1.6. | Ilogmepxka MPOTOKONOB IEEE 802.1q
TerupoBaHus Tpadrka Maxkcumanmpaoe kommiecTBO VLAN nomkHO ObITh
orpaxeHo B T/]
1.7. | TpeboBaHUs K BCTPOCHHOI JlomkHa KOHTPOJIUPOBATH COCTOSIHUE TIOPTOB
CUCTEMEC NUATHOCTHKH KOMMYTATOpa, 3arpy>K€HHOCTb IaMATU U NIponeccopa
KOMMYTaTOpa, pexKuM paboThl KOMMYTATOpa,
TEMIIepPaTypy BHYTPH YCTPOICTBA, HCIIPABHOCTDb OJIOKOB
IIUTAHUA C BbIgadel HHQOPMALMH B SIUHYIO CHCTEMY
ynpasieHus 1 MoHuTopuHra, SCADA-cucremy npu
nomoinu nporokoaa SNMP v3 unu IEC61850-8-1.
DopMHUPOBaHHUE XYyPHAJAa B SHEPTOHE3aBUCUMOI1
nmaMsaTHu
1.8. | Tpe6GoBanue mo Tloanep>kka NpOTOKOJOB:
CHHXPOHU3AIUU BPEMEHU - NTP,
- PTP v2 (cranpapr IEEE 1588-2008 Precision Time
Protocol (PTP)); (0ns kraccos [ u 2)
1.9. | TpeGoBanus k 3amepike MaxkcumaneHas 3anepxka nakeros Tuna GOOSE B
nepenavu uHGopMauum B KOMMyTaTope He bonee 15 Mkc
KOMMYTaTOpax Ionnepxka cranpapra Time Sensitive Networking
(TSN) obsi3arenbHa ¢ 2023 r.
2. TpeGoBanusi K HHTepdeficam
2.1. | Uurepdeiicoi 1. BO3MOXXHOCTB YCTAaHOBKH/MCHOIb30BAHHS

uHTepdencoB:

- 10/100, onuuonansuo 1000 BASE; (on: knacca 1),
- 100/1000, onuuonansHo 10G BASE (0n4 knacca 2),
- 1000, onuuonanbHo 10G/40G BASE (0ns1 knacca 3)

2. ITapamerpbl HHTEP(PEHCOB NOIKHBI COOTBETCTBOBATD
TpeboBanusim HITA «IIpaBuiia npuMeHeHHS
000pynOBaHUs KOMMYTALMH M MapIIPYTH3ALUH
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TexnuuecKHe TPeGOBAHHSA

11‘2)1 MHAO «PocceTn» Tpebyemoe 3HaueHHE
(HAMMeHOBAHHE nmapaMeTpa)
nakeToB nH(Gopmanumy, yTB. IIpuka3zom MUHKOMCBS3H
Poccuu ot 23.04.2013 Ne 144 (npunoskeHue 5)
3. ITopTs! KOMMYTaTOPOB AOJIKHBI TIONAEPKUBATE ABTO-
COIIACOBAHHE CKOPOCTeH OOMeHa 1 pexkuMa mepeadm.
4. Insa ontuyeckux unrepdeiicos 100/1000 nprumMeHsITH
pazbéMm Trna LC
2.2. | Uurepdeiic ynpasneHus Homxna OpiTe 00eceueHa BO3MOKHOCTb OpraHU3aLHU
BBIIEJICHHOTO [TOPTa YIIPABJICHNUS, HE CBSI3aHHOTO C
o01ei KOMMYTALIOHHO# IIHHON KOMMYyTaTopa,
MpeAHa3HaYEeHHOTO TOJNBKO JJISI CEPBUCHBIX (YHKIIHH.
JIOCTyT K TAKOMY HOPTY OJDKEH ObITh BO3MOXKEH MPH
JF0OOM COCTOSIHMM KOMMyTaTopa (OImubo9HOM
KOH(HUrypHpoBaHue, OTKa3bl M T.IL),
2.3. | Ilonnepskka pasmepa Jumbo He menee 1522
KaJIpoB
24. | Ilonnepxxa PRP Ionnepxxa pazmepos kaapos Ethernet ¢ yaerom PRP
Tpeiliepa
2.5. | MakcuManbHOE KONHYECTBO JomxkHo 6bITh OTpakeno B HTJ{
VLAN
3. Iloka3aTesiH KAYECTBA NMepeAayH AAHHBIX
3.1. | YpoBeHb notepu Kaapos He xy:xe 0,005% npu 80% 3arpyske kaHana
(Frame Loss Rate): (0na kaacca 1 u 2, npumensiemvix 8 wiuHe npoyecca
HIIC),
4. TpeboBanusi K HH()OPMALIMOHHOMH (0€30MACHOCTH
4.1, | dysakuuu 6€30MacCHOCTH Port security, dunbrpaiust mo MAC (Ons knacca 1 u 2);
4.2. | Joxymentsl, oareep:xparomue | Hamimuane
peanusanmio TpeboBaHUH K
BCTPOEHHBIM CPENCTBAM
3aIUTH HHPOPMALIH
ABTOMATHU3MPOBAHHBIX CHCTEM
TEXHOJOTUYECKOTO YIIPABIICHNST
3NEKTPOCETEBOTO KOMIDIEKCa
TPYIIIbl KOMIIAHUH
ITAO «Poccern»
43. | TpeboBaHUE K KOHTPOJIIO U Cornacuo ITpunoxenuro I' CTO 56947007-
yIpasieHuo obopynosanueM, | 33.180.10.240-2016
ympasieHue 6€30MacHOCTBIO.
5. BHemHee Bo3aeiicTBHE, XpAHEHHE H TPAHCIIOPTHPOBKA
5.1. | YcToMUHBOCTD K KIMMAaTHYECKHM BO3nelcTBusM (npu pasmenienun B OITY)
5.1.1| Knumatuueckoe ucnonuenne | B2T'OCT P 52931-2008 (0215 knacca 3);
U YCITIOBUSI pa3MeLIeHHs B4 TOCT P 52931-2008 (025 knacca 2);
C4TOCT P 52931-2008 (st xnacca 1);
C2TOCT P 52931-2008 (mnst knacca 1, KOMMYTaTOpBI
B uikagax Ha OPY u B cocrase [epBUYHOTO
obopynosanus Ha OPY);
5.1.2| BepxHee 3Ha4eHue paboyeit +40°C (0na knacca 3),

TeMIIEePaTy Pl

+50°C (0nsa knacca 2),
+50°C (Oas kaacca 1),
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Texnuueckue TpefoBaHUA

r']j; MAO «PocceTn» TpeGyemoe 3HaAUeHHE
(HauMeHOBAHHE MApPaMeTPa)
+80°C (0ns knacca I, xommyraropsl B wkadax Ha OPY
1 B COCTaBe MepPBUYHOrO 00opynosatus Ha OPY)
5.1.3 | Huxxuee 3HaueHue paboueit +5°C (ons knacca 3),
TeMIIepaTyphbl +5°C (onsa knacca 2),
- 30°C (Ons kaacca 1)
- 40°C (oas kaacca 1, kommyTtaropsl B uikagax Ha OPY
1 B COCTaBE MePBUUHOr0 00opynosanus Ha OPY)
5.1.4| OTHOCUTENBHAS BIAXKHOCTD He Gonee 75 % npu +30°C (0215 xknacca 3)
BO3JyXa He Gonee 80 % npu +35°C (0na kaacca 2)
95 % npu +35°C 6e3 koHAEHCaLwH (014 k1acca 1)
5.1.5] YcnoBus skcmtyaTanuy IIpombiinyienHas arMocdepa Tuna 2
5.1.6| Ycnosust npu 5 (OX4) ot +50°C no (-50)°C ('OCT 15150-69)
TPaHCTIOPTUPOBAHUU
5.1.7] YcnoBusi mpu XpaHEHHU 2 (C) or +40°C o -50°C
5.2. | YcToMuMBOCTD K MEXAHHYECKHM Bo3aeiicTBusiM (npu pasMemenun B OITY)
5.2.1) I'pynna MexaHU4eCKOro M40
HCTIOJTHEHUS
5.2.2| CeiicMOCTOHKOCTD 9 GamnoB (k03 duIMEeHT A YPOBHEH YCTAaHOBKH Hax
HyJieBOH oTMeTkoH, oT 0 1o 10 M, Hike O 1O HUXKHETO
ypoBHs DyHIaMEHTa)
5.2.3| YcnoBus npu xpaHeHHN OJI ('OCT 23216-78)
6. IlpombinLieHHAs1 6€30NACHOCTD
6.1. | DnexTpuueckas IPOYHOCTb 1. BXozxHbIe U BBIXOJHBIE LIETTH 000pYAOBaHHMSA C
HM30JISILIHI HOMHHAJIBHBIM HaNpspkeHHeM a0 60 B (suHuu cBsAsu u
H30JIMPOBaHHBIC BTOPHYHBIE LENH) AOJKHBI
BBIICPKHBATE:
- HaNpsKEHHUE MPOMBILIUIEHHOH YacTOTHI (CperHee
KBaJpaTHYHOE 3HaueHue) B TeueHue 60 c, 0,5 kB;
- HanpspkeHue umnyiisca 1,0/50 mxc, 1 xB.
2. Ilen 31eKTPONUTAaHUSA O0OPYAOBAHHS TOCTOSIHHBIM
TOKOM C HOMHHAJIbHBIM HarpsbkeHueM a0 60B nomkHbI
BbIICPIKHBATh:
- HaNpsDKEHHUE MPOMBILIUICHHON YacTOTHI (CpeHee
KBaJipaTUdHOE 3HauYeHHe) B Teuenue 60 ¢, 1 kB;
- HanpspkeHue umnyabca 1,0/50 mxc, 2 kB.
3. Lemnu asiexTponuTanusi 00Opy/IOBaHHS C
HOMUHAJIbHBIM HanpsbkeHueM Bbime 60 B nomkHb
BBbIICPIKHBATH:
- HalpsDKEHHE MPOMBIILICHHON 9aCcTOTHI (CpenHee
KBaJIpaTHYHOE 3HaueHue) B Teuenue 60 ¢, 2,5 kB,
- HanpsbkeHue ummyieca 1,0/50 mkc, 5 kB.
6.2. | Dnexrpobe3onacHOCTh Kiacc 3a1uTer OT MOpaXXeHHs 3JIEKTPUIECKUM TOKOM

He Hke «I»

1. ConpoTuBiieHHE MEXIY 3a3eMJIAIOLIMM GONTOM H
KaXKIOH JOCTYHOM MPUKOCHOBEHHUIO METAJTUYECKON
HETOKOBEAYIIeH 4acThi0 060pyAOBaHHs, KOTOpast
MOJKET OKa3aThCsl IO HATPSKEHHEM, IOJIKHO OBITh HE
6onee 0,1 Om.
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TexHu4YecKHe TPeGOBAHMS

l"]l\j“-l]'l MMAO «PocceTn» TpeGyemoe 3HaAUeHHE
(HauMeHOBAHHE MapamMeTpa)
2. Hanuume 3aIuThl OT CIy4aifHOr0 NPHKOCHOBEHHS K
TOKOBEZLYLIIEMY 3JIEMEHTY 000pYIOBaHHS.

6.3. | Jlazepnas 6e30macHOCTh Hanune mep, obecreunBaroniuX 3aLUTy OT JIa3€PHOTO
n3nyuenust, ycranosieHHsle [OCT 31581, Burovas
obecrieuenre (GYHKLUNY BBIKJIFOYEHMS ONTHYECKO
MomHOCTH Ha Beixone B coorsercTBuu ¢ ['OCT IEC
60825-2

6.4. | IToxxapoGe3onacHOCTb B obopynoBanuu HOMKHO OBITE UCKIIFOYEHO!

- UCIIOJIb30BaHUE JIETKOBOCILIAMEHSFOLIIUX C5T
MAaTepHaoB,;
- TIePerpeB Y3JI0B U feTajiell BO BCeX pexiMax paboThL

7. JuexTpomarauTHasi coBMecTumMocTh (KK® A) CTO 56947007-29.240.044-2010

7.1. | YcTOMUHMBOCTb K MATHUTHOMY IIOJIK) MIPOMBILLIEHHOM YacTOTHI (IOPT Kopmyca)

- IJIUTEJILHOMY CX 5,100 A/m
- KPATKOBPEMEHHOMY CX 5, 1000 A/m
72. | YCTORYHMBOCTD K CX5, 1000 A/m,
HMITYJIbCHOMY MarHHTHOMY
o0 (TIOPT KOpIIyca)
7.3. | YcTONUHBOCTD K 3aTyXarUIeMy KojiebaTelbHOMY MarHUTHOMY MOJIKO (IIOPT KOpITyca)
- yacrora konebanuit SKMIT | CXK 5, 100 A/m
100 kI'u, He MeHee 2¢
- yactora konebanuii SKMIT | CXK 5, 100 A/m
1MTI'i, He MeHee 2¢
7.4. | YCTONYHBOCTD K 3JCKTPUYECKUM paspsizaM (IIOPT KopIyca)
- KOHTAKTHBIHN CX 3, +6 xB
- BO3AYIIHBIH CX3,+8 kB
7.5. | YcTOHYHBOCTD K PaAHO9aCTOTHOMY 3JIeKTPOMarHUTHOMY Homo 80-1000 MI'y (mopr
Koprmyca)
JUIHTEJIbHOE BO3ACHCTBHEC [ CXK3, 10 B/m
7.6. | YcTOHYMBOCTb K HAHOCEKYHIHBIM UMITYJIbCHBIM OMEXaM
IlopT snexTponuranus CX4,4xB
CursanbHbIe TOPTEHI CX3,1xB
JIOKaJIbHBIE
Curnaneasle noptel nosiesbie | CXK 4, 2 kB
Iopr pyHKuMOHANBHOTO CX4,4xB
3a3eMIICHHSI
7.7. | YcToiunBOCTh K MUKPOCEKYHIHBIM UMINYJIbCHBIM MOMeXaM OOJIBLIOI 3HEpruu
IopT saekTponUTaHuS
- mo cxeme «nposox-nposony | CXK 3, 2 kB (6osiee 60 B), CK 2, 1 kB (menee 60 B)
- [10 CXeMe KIIPOBOA-3EMJIS» CX 4, 4 xB (6onee 60 B), CX 3, 2 kB (menee 60 B)
CurHanpHble OPTHI HOJIEBbIE
- mo cxeme «mposoa-npoeom» | CXK2, 1 kB
- IT0 CXEME «IPOBOJI-3EMIISD» CX3,2 B
CurHajibHble OPTHI JIOKAIbHBIE
- o cxeme «mposoa-nposoay | CX1, 0.5 kB
- TTO CXEME «TIPOBOJI-3EMILSD» CX2,1xB
7.8. | YcroitumBocTh K KOHAYKTHBHBIM IIOMEXaM, HaBEACHHBIM PaJHO4YaCTOTHBIMU

3JiekTpoMarHuTHBIMH momexamu ot 150 k' mo 80 MI'y
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TexHuuecKHe TpefoBaHHA

rﬁ HAO «Poccern» TpeOdyemoe 3HaUeHHE
(HAMMEHOBAHHE MapaMeTpa)
ITopotsl 3n€KTpONUTAHUS, CX3,10B
CHTHaJIbHbIE TIOPTHI, MOPT
3a3eMJICHHS .
7.9. | YcroitunBocTs Kk KosieOaTeNbHBIM 3aTYXAIOIHM IIOMEXaM
TTopT 3nekTponuTaHus
*1J1s1 OMMHOYHBIX
- o cxeme «mposoa-nposoay | CXK4, 2 kB
- 110 CX€M€ (IIPOBOMA-3EMJIS» CX4, 4 xB
*1J1s1 MOBTOPSAIOIMAXCS
- no cxeme «nposog-niposogy | CXK 3,1 kB
- [10 CXEME «IPOBOA-3EMIIS» CX3,25kB
CurHajibHble NOPTEI
* U ONMHOYHBIX
- o cxeme «mposoa-posom» | CXK 3,1 kB
- 10 CX€M€ KIIPOBOA-3EMJISI» CX3,2xB
* JUTA TIOBTOPSTFOIUX CST
- o cxeme «mposon-posom» | CXK 2, 0,5 kB
- 10 CXE€ME KMPOBOA-3EMILD) CX2,1xB
7.10. | ITomexoamuccust
HanpsoxkeHue Ha raesgax
SJIEKTPONTUTAHUS
0,15 -0,5MI'g Ksasummkosoe <79 nb (MkB)
Cpenue <66 nb(MxB)
0,5 -30MI'g Ksazumnukosoe <731b (MxB)
Cpennee <60 nb (MkB)
HanpsixkeHHOCTE MOJIs
paguonomex(KBa3HIIMKOBOE)
30-230MI'u 40 nb (MxB/m)
230 — 1000 MI'g 47 nb (MxB/m)
7.11.| YcrofuuBocTs k rapMoHukaM | Kiacce snexrpomarHutHoi obcraHoBku 3
U MHTePrapMOHHUKAaM B He 6omnee 12 %
HANPSHKEHUU CETH
[IEPEMEHHOTO TOKa
7.12.| YCTOWYHBOCTD K CX 430B, 50T
KOHAYKTUBHBIM TIOMEXaM B 30-3-30 B, 15T1-150 &Iy
nonioce yacto ot 0 mo 150xI 11
- IITUTENIbHOE BO3AEHCTBHE CX 4, 30B, 50I'a
30-3-30B, 15T'u-150kI"1
- KPATKOBPEMEHHOE CX 4, 100B, 50I'ry (1c)
BO3fCHCTBUE
7.13.| YcToitunBOCTb K IpOBAJIAaM M | Y CTOIYHBO:
IIpepbIBAHUAM HAIPSKEHUS - k ipoBanam Hanpspkenust 30 % (1 ¢), 60 % (0,1 c);
(TOpTHI 3MEKTPONUTAHUA - K nIpepbiBaHusAM Hamnpspkerus 100 % (0,5 c).
TIOCTOSTHHOTO TOKA)
7.14. | Ycrorunsocts k mynbcanusaM | CXK 3 Iynscauu He Boime 10 %

HAaIPSKEHUS HJIEKTPOTHTAHS
(OPTHI DJIEKTPOITUTAHUS
ITOCTOSIHHOTO TOKA)
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Texnnueckune TpedoBanus

lf;:‘l ITAO «Poccern» Tpebdyemoe 3Hauenue
(HAHMEeHOBaHME MapaMeTpa
7.15.| YcroitunBocTh K npoBasiaM M | Y CTOIMYMBO K npoBasiaM HanpskeHus (npu ¢a3zoBbix
NpepBIBAaHKAM HAIPSIKEHUS yraax 0, 90, 270 rpagycos) AU 30% (50 nepnonos),
(OPTBI 3NEKTPONUTAHNA AU 60 % (50 nepuonos).
MEePEMEHHOTO TOKa) Ycroiiunso k nposaiam HanpspkeHus AU 100 % (25
TIEPUOMOB).
7.16.| YcrotiuuBocTh k usMenenusiM | CXK 3 OtHocuTenbHOE H3MEHEHHE YacTOThl +4, -6 %
4aCTOTHI IUTaHUA B CETH Ilepexonnbiii naTepBan BpemMeHu 10 ¢
TIePEMEHHOTO TOKA (TIOPTHI
JJIEKTPONUTAHUA
[IEPEMEHHOI0 TOKA)
7.17.| YcrotiuuBocTs k kojebanusam | CXK 3 £0,12-Uy
HAIPSDKEHUS JIEKTPOTTUTAHUS
(TIOPTHI DJIEKTPOITUTAHHS
HIepEMEHHOT0 TOKa)
8. TpeGoBanus K 2JI1eKTPONHUTAHHIO
8.1. | Onexrponuranue OnexTponuTaHie 000PyIOBaHHS TOIKHO
obopynoBaHus OCYIIECTBISITLCS OT ABYX MK OONee NCTOUHUKOB
IIOCTOSTHHOTO W/WJIN TIEPEMEHHOTO TOKA, (ONYUOHATLHO
onsa kaacea 1),
8.2. | Dmexrponuranue 1. Dnextponuranue 0OOPyIOBaHUS AOIKHO
00opymoBaHus OT CETU OCYIIECTBIIATECS OT HCTOYHUKOB!
MOCTOSIHHOI'O TOKA! - 110 B unmu 220 B mocTOSHHOTO TOKA,
2. ObopynoBaHue TOKHO COXPAHATh
paboTocnocoGHOCTb TP U3MEHEHHH HANPSKEHUs
HCTOYHHKOB DJIEKTPONITAHHSA MIOCTOSHHOTO ToKa (B):
- ucrounuk 110 B: ot 88,0 mo 121,0;
- uctouHuk 220 B: ot 176,0 no 242,0
8.3. | DnexrponuTaHue 1. O6opynoBaHue HOKHO COXPAHATh
000pyIOBaHHs OT CETH paboTocnocoGHOCTb NP U3MEHEHHH TIAPaMETPOB
MEePEMEHHOIO TOKa! HCTOYHHUKOB 3JIEKTPONUTAHHUS IEPEMEHHOTO TOKA:
- HanpspkeHue cetd ot 90 B no 265 B;
- jonycrumas yactora ot 47,5 ' mo 52,5 'y
9. AnnapaTHbie XapaKTePHCTHKH
9.1. | HagexHoctb 1 - Ha4Ke ayOiIMpOBaHHBIX OJIOKOB MUTAHMS,
pe3epBUPOBaHUE (onyuonanvno ona knacca 1),
- 6.]'[OKl/I nuTaHusi C BO3MOXKHOCTBIO I‘Opﬂ'—leﬁ 3aMCEHbI
(obszatenbHo ¢ 2023 1)
- HCNIONHEHHE 0e3 IBIDKYIINXCS 4acTeil (BeHTHIISTOPOB
H T.IL.) (OnYyuonanbHo ona kaacca 3),
- HAJIMYHE KCYXUX KOHTaKTOBY 110 MUTaHUIO
HEUCIPABHOCTH
9.2. | PesepeupoBanne quHmMi cBsa3u | [lepexorn ¢ OCHOBHOI Ha Pe3ePBHYIO CETh NODKEH
[IPOUCXOUTH aBTOMATHYECKH Oe3 1oTepy HHPOpMAIHN
(ue mpumennmo st cetu PRP)
9.3. | BusyanbHas cBeTOBas JomkHa oTpaxaTh

WHIAKALS

- 001y HCITPABHOCTD YCTPONCTBA;

- HCTIPaBHOCTB/PEXXUM pabOThI KAKIOIO CETEBOTO
TopTa,

- HAUIMYHE TUTAHUST Ha KOKIOM U3 OJIOKOB IMUTAHMS.
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Texunueckue TpeGoBaHHS

rﬁ MAO «PocceTn» Tpebyemoe 3Hauenue
(HaMMeHOBAHHE APaAMeTPa)
10. | TpeboBaHus K HANEKHOCTH
10.1. | Cpoxk cayxkObI He menee 15 ser
10.2. [ Cpennee Bpems He 6onee 30 MuH Ha OHY HEHUCTIPABHOCTb.
BOCCTaHOBJICHHUS PYYHO#T
nepe3arpysKH,
KOH(GUTYPUPOBaHUSA WU
3aMeHbI OJIOKA) PH HAJIUYHH
3amacHbIX OJIOKOB
10.3. | Hapaborka Ha oTKa3 (kpome He menee 200 000 gac
CaMOBOCCTaHABJIMBAEMBIX )
10.4. | TapanTuitHeIil Cpok He menee 3-x ner
SKCIUTyaTaIlMH C JaThl BBOJA B
SKCILTYaTaIHIo
11. | TpeOooBanne K KOHCTPYKLHH
11.1. | KoHCTpyKTHBHOE HCTIONIHEHHUE | - A YCTAHOBKHU B IIKa(bl H CTONMKH,COOTBETCTBYOLINE
cranmaptam 'OCT 28601.1 (ons kracca 2 u 3);
- U1 YCTaHOBKH Ha MOHTaXHYIO peiiky Tuna TH35 no
I'OCT P M3K 60715 (0asa knacca 1 u 2)
11.2.| Beoxn muranus Ha xopmyce o60opynoBaHUs WIIH HA MOJyJI€ MUTAHUSA
0o0opynoBaHusi
11.3. | IToaxmoueHue uutepdeiicHeix | C NHLEBOIH UM THUIBHOH CTOPOHBI 000PYXOBAHMSL.
kabeneii HcknroueHa BO3MOXKHOCTb HEIPABHIIBHOTO
HOAKIIIOYEHHs HHTepdelicHbIX Kabeneit
11.4.| 3amuTHOE 3a3eMIICHHE KneMma 11 noakroueHNs MpOBOAA 3alUTHOTO
3a3eMJICHHS A0JDKHA OBITh 0003HAYEHA CHMBOJIOM @
M PacroaraThCs Mo BO3MOXKHOCTH PAAOM C KJIeMMaMH
NPUCOSTUHEHHS] HICTOYHHKOB NUTaHuUs. MaTepuan
KJIEMMBI 3a3€MJICHHS1 TOJDKEH ObITh raIbBAHHYECKH
COBMECTHUM C 3a3eMJIIOIIUM MPOBOXHNKOM. JloyokHA
ObITh OO€ceyeHa HEBO3MOKHOCTD OCIalIeHus
3a3eMJBTIOIIEro COETHHEHUS BPYUHYIO.
12. | TpeGoBaHusi K MAPKHPOBKE H YIIAKOBKE
12.1.| MapkupoBka JloJbKHA POU3BOAUTBLCA HA HECHEMHBIX YacTsIX
obopynoBaHus, AOCTYMHBIX i 0030pa.
Jlomkaa ObITh YCTONYHBOM B TEYEHHE BCETO CPOKA
ciryx0b1 060pyAOBaHHH, MEXaHUYECKU TTPOYHON U HE
JOJDKHA CTUPAThCS MJIH CMBIBaThCS KHIKOCTAMH,
HCTOJIB3YEeMBIMU MPH SKCIUTyaTaLUH HIIH JIETKO
BOCCTaHABJINBATbCA B MPOLIECCE 3KCIUTyaTallui
12.2. | YnakoBka JomxkHa obecrieynBaTh COXpPaHHOCTE 000PYIOBaHUS
TPH TPAHCTIOPTHPOBAHHH U B YCIIOBUSAX XPaHEHHUS.
13. | TpedoBaHuS K IKCILIYATALMOHHOH JOKYMEHTAIIHH
13.1.| JomxHa npuiaratbcs K 1. KoMnuiekT 3KCIuTyaTaliliOHHON JOKYMEHTalUH Ha

OCTABJISIEMOMY
000pyIOBaHHIO

obopynoBaHue, B COCTABE:

- PYKOBOZACTBO 10 SKCIUTyaTaluH, BKIIIOUaroLee B ceOsl
TEXHUYECKOE ONNCaHUE, TEXHUYECKHE XapaKTEPUCTHKHU
obopynosauus corsacHo TY npou3BoaMTENs MK
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TexHn4yeckue TpedGOBaAHUS

IJJ“';_I IMAO «Poccern» Tpebyemoe 3HaUeHHE
(HauMeHOBAHHE NapamMeTpa)
TEXHUYECKOM crieruuKayuy U HHCTPYKIUH 10
KOH(UTYPUPOBaHHUIO,
- PYKOBOZCTBO ITO MOHTaXXy U HalazKe,
- METOIMYECKHEe YKA3aHUs 10 TEXHIIECKOMY
00CITy>KHBaHHUIO;
- yKa3aHUA 110 ONIEPATUBHOMY OOCITY KUBAHHIO,
- PYKOBOZCTBO OIlepaTopa o uHrepdeicy
noJsip3oBarens u cepsucHomy I10;
- PYKOBOACTBO IO MPUMEHECHUIO C OIMUCAHUEM THIIOBBIX
(6a3oBbIX) KOHUTYpaLHi,
- (hopMyIIsIp WM MACTIOPT.
2. Best mpencrasiisieMast JOKYMEHTALIUSL TOJDKHA ObITH
Ha PYCCKOM SI3BIKE.
3. Best nokyMeHTauusA JOKHAa COOTBETCTBOBATh
npuHaThiM B ITAO «Poccern» cranaaptaM. JIOmKHBI
OBITb UCTIONb30BAaHbI CTAHIAPTH30BAHHbIE CHMBOJIBI H
TepMuHbl, pekomeHnoBaHHble MCO-T u MOK
14. | Ceprudurarsl TP TC u rocyaapcTBeHHbIX PeryJjsiropoB
14.1. | HOetictByromuii ceprudukar Obs3arenbHas cepTudUKaLms
COOTBETCTBUS CHCTEMBI
cepTuduKanuy B 00IacT
CBSI3U
14.2. | HdetictByrowmuii ceprudukar JobpoBosibHast cepTuduKaLms
COOTBETCTBHs CUCTEMBI
ceprudukannu TpebOBaHUAM
6esonmacHoctu 'OCT IEC
60950-1-2014
14.3. | HefictByromuii cepTuduKaT JobposorbHas cepTudukanus
COOTBETCTBHS CTAaHIAPTY
TI'OCT P M3K 61850-3
14.4.| Ceptuduxar no tpedopanusM | Ceprudukarus Ha COOTBETCTBHE TPEOOBAHHUIM IO
CHCTEeMBI CepTU(UKALIUT 6e30macHOCTH HH(pOPMAIIMH CPEICTB 3aIUTHI
OCTIK Poccuu Ne POCC nH)OPMAIIMH HE HIDKE 4 KJIacca 3alUThL.
RU.0001.01bM00 Ha ITpoBepka 1o 4 ypOBHIO KOHTPOJISL OTCYTCTBHUS
COOTBETCTBHE TPEOOBAHUIM HEJeKJIAPHUPYEMBIX BO3MOXKHOCTEH
besonacHOCTH HH(POPMALUH
15. | TpeboBanus K npeanpUSITHIO-H3TOTOBHTEIO
15.1. | MakcumaipHblil CpOK 6 MecsLeB
TIOCTaBKU 00OpPYAOBAHUS
15.2. | Hanuuue npucnocobneHHbx u | Hamuane
OCHAIIEHHBIX TEXHIUECKUMHI
CpeACTBaMU MOMEIIeHUH Iis
U3rOTOBJICHUA, HAJIAAKHA U
XpaHEHUA TOTOBOI
MPOAYKLMH U 3alaCHbIX
yacTel
15.3. | Hanuuue ucneiTaTeIbHON Hanuuue

0asbl




22

n/n

TexHuueckue TpeGoBaHUA
ITAO «Poccern»
(HauMeHOBaHMeE MapaMeTpa)

TpeGyemoe 3HaAYUeHHE

15.4.

Hanuuue cucremMsl
IIOATOTOBKYU IIE€pPCOHANA
SKCIUTYaTUPYIOIIHX
OpraHu3aLui

Hannuune

15.5.

CeprudukaTr cOOTBETCTBHS
CHCTEMbI MEHEIIKMEHTA
kagectsa TpeboBanmsim UCO
9001 nu T'OCT HCO 9001

Hannuune

15.6.

I'apaHTys Ha MOCTABKY JIFOOBIX
3aIlaCHBIX YacTel, peMOHT
W/unu 3aMeHy Jro6oro OJ10ka
060pynoBaHusl.

B teuenue 10 yet, ¢ naThl OKOHYAHUS rapaHTUHHOTO
CpOKa.

16.

TpeGoBaHus K CEPBUCHBIM LIEHTPAM

16.1.

INomernenusi, CKIaz 3amacHbIX
yacTel 1 PeMOHTHOH 0a3bl
ZUISL OCYIIECTBIICHUS
TapaHTUHHOIO U IIOCT
TapaHTHHHOTO PEMOHTA.

Hanuuue

16.2.

ATTeCTOBaHHbBIE
IIPOU3BOAUTEIIEM
CIELIMAIMCTOB IJIs
OCYILECTBIICHHs
TapaHTUHHOrO U
[IOCJIETaPaHTUHHOIO PEMOHTA

Hannuue

16.3.

VYuebnast 6aza, maTepuabl
Jutst 00ydeHus mepcoHana
SKCILTyaTHpYIOLeit
OpraHu3alyy,

Hanuuwne

16.4.

ABapuiiHbIi pe3eps
3amyacTei.

Hannune

16.5.

Koncynbsranuu u Beigaya
PEKOMEHAALNH TI0
IKCILUTyaTALMH U PEMOHTY
obopynoBaHust
CHENUaCTaMU
MOTpeOUTEISIM 3aKPEILICHHOTO
peruoHa

HomxkHa obecrieunBaThCs

16.6.

OnepaTtuBHOE
KOMaH/IUPOBaHHE
CHELMATHCTOB CEPBUCHOTO
LEHTPa Ha OOBEKTBI, TAC
BO3HHUKAIOT NPOOIEMBI C
YCTaHOBJIEHHBIM
obopynoBaHreM

CEPBHCHOTO KOHTPAKTa

16.7.

IlocTaBka 3amacHBIX YacTeu
Juist 0bopynoBaHums

B cpok He Goniee 3 MecsiLieB ¢ MOMEHTa OIHCAHHS
JIOrOBOPA Ha MOKYIIKY

B Teuenne 72 yacoB B paMKax rapaHTHIHOTO CPOKa HIIH
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[NpunoxeHne A
K CTaHZapTy

PekomeHZyeMble MecTa MPUMEHEHUS KnaccoB KOMMYTaTOpOB

KommyTartopbl
Knacca 2 1 3



24

bubauorpapus

1 Crammapt ITAO «®CK E3C» CTO 56947007-33.180.10.240-2016
TexHonornueckas cBa3b. Turnopkie TexHUUeckre TpeboBanus. OG0pyI0BaHHE CETH
nepeaayn JaHHBIX. KOMMYTaTOphl, MapIpyTH3aTOPbl, MEKCETEBIE IKPAHEL.

2 Crangapt TTAO «®CK E3C» CTO 56947007-29.240.10.167-2014
«HMHpOopMaIMOHHO-TEXHOIOTHYECKAasd HHQpacTpykTypa TojacTaHumid. Tunosbie
TEXHUYECKUE PEILICHUSD).

3 Cranpapr ITAO «®CK E3C» CTO 56947007-25.040.40.226-2016
O6ume Texandeckue TpedoBanus k ACYTII [IC EHOC. OcnoBHbIE TpeOOBaHUS K
MPOTPaMMHO-TEXHUYECKUM CPEJCTBAM U KOMILIEKCAM.

4 Cranpapr ITAO «®CK E3C» CTO 56947007-29.240.044-2010
Mertoaudeckie yka3aHus Mo o0ecTeueHnIo dNEKTPOMArHUTHOM COBMECTHMOCTH Ha
00BEKTaX MEKTPOCETEBOIO XO3AHCTBA.

5 Cranpapt ITAO «®CK E3C» CTO 56947007-29.240.01.148-2013
Cucrema obOecmeuenns uHpopmammonHoii Oe3zomacHoctt OAO «DPCK E3C».
TpeboBaHus K ABTOMAaTH3MPOBAHHBIM CHCTEMAM YIIPABICHHS TEXHONOTMYECKUMHU
IPOLECCaMU.

6 Cranpapt I1AO «Poccetn» CTO 34.01-6.1-001-2016 IlporpamMmHo-
TEXHUYECKHE KOMIUIEKCH mozacranumii 6-10 (20) xB. OOmme TexHMYecKue
TpeboBaHMsL.

7 Crangapt ITAO «Poccetm» CTO 34.01-6.1-002-2016 TlporpamMmHO-
TEXHUYECKUE KoMILIeKch moxactanumii 35-110 (150) xB. OOmue TexHUYecKue
TpeOOBaHMUsI.

8 T'OCT P M3K 62443-3-3-2016 CeTd IPOMBIIUIEHHOH KOMMYHUKALIUH.
BezonacHocts ceteit u cucteM. Yacts 3-3. TpeGoBaHMs K CHCTEMHOM 6€30MacHOCTH
1 ypOBHU O€30MaCHOCTH.

9 Pesymeratet HAIOKP «Pa3paboTka 3JIEKTPOHHOTO KaTaiora THIOBBIX
IOPOEKTHBIX PELICHUI 171l TPOSKTUPOBAHUS M KOHQUIYpUpoBaHUsS 000pYyIOBaHUS
CHCTEMBI 3anmmThl, ynpaeneHus T1C, Bxmodas pemenus mo Lludposemv TIC ¢
TIPAMEHEHUEM HAWTY9IIIX JOCTYIHBIX TEXHOIOTHITY.

10 Cepuss cranmaproB IEEE  802.1 CraHmapTel  MEXCETEBOrO
B3ammoseitcTeust 802-LAN / 802-MAN apXUTEKTYp, ¥ APYTUX IT00ANBHBIX CETEH.

11 IEC 62439 IIpomsiuienHsie cetu cBsizu - Cetu [EEE 1588-2008 (PTP
version 2). TIPOTOKON TOYHOM CHHXPOHW3ALMM BPEMEHM /IS U3MEPUTENBHBIX H
VIIPABTIAIONAX CHCTEM.

12 PJI 45.047-99 Jlunuum nepefadd BOJOKOHHO-ONTUYECKAE HA
MarucTpajbHOM W BHYTPU30HOBBIX NepBuyHBIX ceTsx BCC Poccuu. Texnmueckas
JKCIUTYaTanys. PYKOBOISINM TEXHIUESCKAH MaTepHaL.

13 IIpukaz3 MununpopmeBszu Poccum ot 06.12.2007 Ne 144 «O6
yTBepkaAcHHH [ IpaBr MpuMEeHEHHs 000PYIOBAHHS KOMMYTALMHA W MapLIPYTH3ALUH
IAKeTOB UH(pOpMay.
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14  TIpukaz MunnpoMropra Poccuum or 30.11.2009 Ne 1081 «O6
yTBepkacHUH [lopsmka TpOBEOEHWS WCHBITAaHMH CTAHAAPTHHIX OOpasLoB WiIH
CpeICcTB U3MepeHHit B Lessix yreepxaeHus tuna» (ITP 50.2.104-09).

15  Pacnopspkenue TTAO «Poccetny Ne 282p «TpebGoBanust K BCTPOSHHBIM
cpercream  3ammtel  (BC3W) wH@opMaumu aBTOMATU3MPOBAHHBIX CHUCTEM
TEXHONOTHYECKOTO YIPABICHNs 3JIEKTPOCETEBOTO KOMIDIEKca ['pymmbl KOMMaHHH
«Poccetu».
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