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1. Hazuauenue

HacTosuuii  NOKYMEHT COAEpXKHUT HHOoOpMauuw © TpedoBaHUSX K
000pY10BaHHKD KOMMYTATOPOB AOCTYMNa I NPOBEIEHHSI TEHAEPOB Ha IOCTABKY
[TAO «bamuHpOpMCBA3bY.

2. TepmuHbI, OnIpeie/IeHHs] H COKPALIleHH
B HacTosuem JOKYMEHTE MCIIOJIB3YHOTCA CIICAYIOUIHE OIIPEACTICHHU AL

e 3akazuuk - [IAO «bamHbopMCBsI3bY;

e [MocTraBuuk - [locTaBumuk o60py10BaHUS KOMMYTATOPOB J10CTYIIA.
B HacToseM JOKYMEHTE UCTIONb3YIOTCS CJIEAYIOLIME COKPALLEHHA:

e K/1 - KommyTarop gocryna;

¢ ETTH - Ethernet To The Home (croco® MMOCTOSHHOIO IMOAKIIOYEHHS K
Wureprety no npotokoay Ethernet ¢ mpoknanxoi onrtuyeckoro xabens 10
Ka)X10r0 TMOAK/IH0YaeMOro I0Ma);

¢ FTTB - Fiber to the Building (apxuTeKkTypa KOMIbIOTEPHOH CETH, B KOTOPOH
OT y371a CBS3M 10 3[aHHs, B KOTOPOM pacrionaraercss aDOHEHT, J0XOIUT
BOJIOKOHHO-OITHYECKUH Kabenb, Janee 10 aDOHeHTa - MeAHbIH kaldels);

e VLAN - Virtual Local Access Network (BUpTyanbHas JlOKallbHas CeTh);
¢ VoIP - Voice over IP (nepenaya rosocoBod uHpopmauuu no [P);

e LI/ - [LInpoKONONOCHBIH JOCTYI B CETh ME€peAayy JAaHHbIX;

e 3UII - 3anacHoe UMYLIECTBO U NPHUHAJICHKHOCTH;

o [II'O - nocierapaHTHHHOE 00Cy/KMBAHUE;

° PVC - Permanent Virtual Circuit (mocTOsSHHBII BUPTYabHbIH KaHal);

e CPE - Customer premises equipment (aboHeHTCKoe 000py10BaHuUe);

¢ MOK - MexayHapoaHas 371eKTPOTEXHHUYECKas KOMUCCHS;

e MC?D - MexxayHapOaHbIH COIO3 JIEKTPOCBA3H.

3. O6was ungopmaumst

KoMMmyTatop JocTyna sBAS€TCs OKOHEYHBIM YCTPOWCTBOM CeTH J0CTyra
oriepatopa W [peJHa3Ha4yeH 18 MOAKIo4YeHUs KiueHToB. KJ| nomxkeH ObITh
YKOMIUIEKTOBaH [ByMs U Oonee marucTpaibHbIMH nopramu Gigabit Ethernet u 24
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MopTamMM JOCTyMa ¢ Mcronb3oBaHWeM crtaHgapta Fast Ethernet 10/100 (100Base-
TX) nnu 10/100/1000 Gigabit Ethernet 1T'6ut/c (1000BASE-T).

4. TpeGoBanus K 000py10BAaHHIO KOMMYTATOPOB A0CTYyNa

4.1. UnTepdeiicnl
4.1.1. KonnyecTBO NMOpTOB J0OCTyMNa — HE MeHee 24;

4.1.2. Untepdeiicel poctyna - RJ-45 10/100 Base-TX wuam 10/100/1000
1000BASE-T;

4.1.3. Uplink noptsl — He MeHee 2-x combo GE 10/100/1000 1000BASE-T,
1000BASE-X SFP u He meHnee 2x noproB (ornuuonanbHo) Combo GE
10/100/1000 1000BASE-T, 1000BASE-X SFP wuau 2-x nopros
1000BASE-X SFP (SFP — cranpapthbiit Form factor)

4.1.4. TToanep:KKa aBTOMATH4eCKOro onpeaeneHue noaxaoderus MDI/MDIX

4.2, KommyTauus

4.2.1. ®abpHKa KOMMYTalHH:
- 1aas yerpouctsa ¢ 2 GE unrtepdeiicamu He menee 8,8 ['6uTt/c,
- s ycrpoiictea ¢ 4 GE unrtepdeiicamu He menee 12,8 ['ou1/c;
4.2.2. Pazmep Oydepa kaapoB — He MeHee 256 KOaiT;
4.2.3. Pazmep tabauusl MAC-anpecos — He MeHee 8K.
43. YnpaiieHUe TPAPHKOM

4.3.1. Tloanepxka npotokosos rpynmnsl Spanning Tree (RSTP, MSTP), BPDU
(GUIBTPOB Ha KaXIOM KIMEHTCKOM MOPTY (MStp JO/UKHO MOAAEpKUBATH
64 instance);

4.3.2. B mpolecce BbINOTHEHHUs 3arpy3KH KOMMYTAaTopa MOPThl HE JOJKHbI
MponyckaTh TpaQuK M Y4acTBOBaTh B Mepejade TpaHKa, W3y4yeHHH
MAC-anpecoB ¥ M3MEHEHHMH TOMNOJOTWH, [0 3aBepLUeHHs Mpolecca 3a-

TPY3KH;

4.3.3. [lonnepxka 4k craruueckux VLAN, noanepxkka Ha noprax ¢GuibTpa-
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LIMM BXOASALLMX TETHPOBAHHBIX TAKETOB;
4.3.4. INoaaepxka MexaHH3Ma H30JALHHU NTOPTOB (port-isolation);

4.3.5. [Topnepxka nporokona 802.1ad (QinQ), port-based u selective QinQ -
ycraHoBka S-VLAN B 3aBucumocTd ot C-VLAN. Tlonnepxka 3ananus
ethertype6. INoanepxka PROTOCOL-BASED VLAN selection;

4.3.6. [lognepixka oOHapyKeHUs M ynpaBieHHs broadcast, unknown unicast 1
multicast IITOPMOB Ha Ka)JAOM MOPTY, HE3aBUCMMO OT JPYIHX IOPTOB C
warom 64 kOuT/c, Cc pa3aelbHOH HACTPOHKOHM KaKI0ro rmnapamerpa.
HactpauBaemas reHepauus Syslog coobiuienus u reHepauus SNMP Trap
O HACTYILJIEHHH COOBITHS MPEBbILIEHUs [10POra;

4.3.7. Tlognepxka Jumbo Frame He menee 2030baiiT;

4.3.8. [Monnepxkka mportokosa LACP, oOvenvHeHre He MeHee 4 MOpTOB B

rpyniy,

4.3.9. [lonaepxxka NpOTOKO1a OOHapyXKeHHs  OJHOCTOPOHHMX  JIMHKOB
(UDLD);

4.3.10. [Tonnepxka mac-based vlan (nomxHa ObITb BO3MOXKHOCTB 3a1a-

HKs NpeUKCOB (He MeHee 64 nMpeHKCOB));

43.11. [Noanepxka ip-based vlan, Ha ocHoBe pacumpeHHbIX ACL.
4.4. be3zonacHocTh

4.4.1. Tlonnepxka Port security reHepauus Syslog cooluieHHs U reHepalus
SNMP Trap o HacTyIUIeHHH cOOBITUs cpadaThiBAHHS MEXaHU3Ma;

4.4.2. Orpanuyenue konnyectsa MAC-aipecos Ha OPT;

4.4.3. [Nonnepxkka omnpeneseHHs MeTelb HAa MOPTY NpH BeIkAroYeHHOM STP
(Non-stp loop-detect);

4.4.4. TToguepxka onpeaeneHus neresib Ha nopty npu BkaoyeHHom STP (STP
Loop Guard) B ciny4ae, koraa OJOKMpPOBaHHBIA MOPT B C/IEACTBHM aBa-
pun/ouinbku nepectaér nonaydate BPDU u nepexomuTt B cocTosiHHe
forwarding;

4.4.5. Bo3MOXHOCTb YCTaHOBKM NapoJs Ha bootrom (B TOM 4MCle He 4epes
bootrom);
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4.4.6. Static IP’/MAC binding/ARP Inspection;

4.4.7. TTonnepxka IP Source Guard;

4.4.8. [Toanepxka DHCP Option 82;

4.49. lMonnepxka pynkund PPPoE Intermediate Agent (PPPoE Plus);
4.4.10. [Ipenotspaiienne ARP Spoofing;

4.4.11. MouwuTtopuHr u 3awmra CPU ¢ pasnenenuem no npoueccam (Miu
0 TUIY TpagHKa);

4.4.12. [MpencrasneHune uHpopmauu o napone B CLI u daiine kondury-
pauuH B 3alIM(QPOBAHHOM BHJE.

4.5. Tpedosanus aas Opt 82

4.5.1. 3nayenue Opt82 momxkHo ornpasaatbes kak ASCII wiu HEX crpoxa,
(Gopmar 3anaeTcs KOHbUrypal1eid 000py10BaHuUs;

4.5.2. Tpebosanus s Remote-ID (naentudukarop KOMMyTaTopa 10CTyMNa).
3HaueHHe JOJKHO HAaCTPaMBaThCA KaK [POU3BOJIbHAS CTPOKA;

4.5.3. Tpe6osanus ais Circuit-ID (MaeHTupuKaTop nopra 10cTyna),

4.5.4. 3gayeHye JOKHO COAepKaTb OOs3aTeNbHble MapaMeTpbl «UIEHTU(H-
KaTop I1accH/ WaeHTH(KUKaTOp UHTepQelica/ uaeHtudukatop Vlany;

4.5.5. Tlonnep:xxka DHCP Snooping ¢ HacTpo#Ko# A5 OTAENBHOTO Vlan;

4.5.6. [Ipu npocmotpe Tabnuusl DHCP Snooping B BbiBoae 00s3aTesbHO
_ HaJIM4Ke napaMeTpa OCTaBLLUerocs BpeMeHH apeHsl (Lease time).

4.6. YnpagJ/ieHue
4.6.1. Nognepxka Telnet, SSH v1/v2, SNMP v2c¢/v3. He menee 8 ceccui,
4.6.2. He meHee 2-x unTepodeiicos vlan ipv4, u He MeHe 2-X ipvo;
4.6.3. [Moanepxka NTP 1 aBTOMaTH4YeCKOro Nepexoa Ha JeTHee BpeMs;

4.6.4. 3epxajipoBaHHe MOPTOB C BO3MOXKHOCTBIO HACTPOHKHM CHATHS 802.1q
METOK ¢ 3epKanupyemMoro Tpaduka. [Togaepxka RSPAN;
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4.6.5. Hanuue KOHCONBHOTO YIpaBieHHs Mo nportokoiy RS-232, cranaapr
pa3bemMa KoHcoabHoro nopra RS232 unu RJ45;

4.6.6. Bo3sMOXXHOCTb cOXpaHeHHs ¢aia KOHOUrypallu B TEKCTOBOM BHE, C
MOCJIeAYOLIUM BOCCTAHOBIEHHEM [OJIHOM KOHGUIrypaluuMHd KOMMYTaTopa
npu ee OOHYJIEHHH NYTeM BCTABKM JAHHOTO TEKCTOBOro Qaiila B OKHO
TepMUHasa 4yepe3 Oydep oOmeHa;

4.6.7. I'enepauus Syslog cooOuieHHH NPU U3MEHEHUM COCTOSHUS KOHUrypa-
LIMM YCTPOMCTBA,

4.6.8. uauMBuayanbHO HacTpadBaeMas 11 Kaxaoro nopra nocsuika SNMP
trap MO U3MEHEHHIO COCTOSHHS;

4.6.9. Accounting BBoaMMbIX KomaHa no nportokony TACACS+/RADIUS u
Syslog;

4.6.10. [lognepxka aBTOpPH3aLIUH 5 ayTeHTU(HUKALIUK
TACACS+/RADIUS npu yaaneHHOM

4.6.11. JOCTyNE K KOMMYTaTOpY C pa3fe/eHHEM YPOBHEH IpaB I0CTyIIa
1U151 YHeTHBIX 3allMCcel M0J1b30BaTeeH;

4.6.12. [Toanepxka ping (IPv4/IPv6) u traceroute (IPv4/IPv6);
4.6.13. IMoanepxka TFTP/FTP ans 3arpysku ¢aiisnos [10;
4.6.14. [Tognepxxka Xmodem ais 3arpy3ku/Beirpy3ku ¢aiiaos [10, koH-

(Gurypauui, J0ros;

4.6.15. B03MOKHOCTb aBTOKOH(QUIYPHPOBaHUS KOMMYTATOpa, OOHOBIe-
nue [1O u bootrom ¢ nomomso DHCP onuwii;

4.6.16. Bo3moxkHOCTE XpaHeHHs He MeHee 2-x obpa3zos [10 u 2-x daiinos
KOH(pUIYpaLHKH;
4.6.17. B03MOXHOCTb 3amUCH CUCTEMHBIX COOOLIEHUH U NPHUMEHSEMbIX

KOH(MUIYpallMOHHBIX KOMaH/ Ha 3HeproHe3aBMcHMY namsth (Bo flash).
B03MOXHOCTb OrpaHHYeHUs pa3Mepa XpaHUMoro ¢aina.;

4.6.18. Bo3smoxxHocTh koH$Urypuposanus speed duplex capabilities Ha
noprax RJ-45;

4.6.19. B03M0OKHOCTB BBIK/IIOYEHHS mac-learning B 3aaaHHbIX vian (or-
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LIHOHAJIBHO);
4.6.20. B03MOXHOCTb NpPOCMOTPa CEPUHHOI0 HOMEpa KOMMYTaTopa H

uHbopMauuu o sfp moayne (uepes cli u snmp);

4.6.21. BosmoxHocTs npocmoTpa uHpopmaun DDM ¢ monyss SFP B
CLI unrepoeiice;

4.6.22. TMonnepxka byHkuuoHanma virtual cable test (M3MepeHue napa-
METPOB MeJHOro Kabens);

4.6.23. Bo3MmoxkHocTh oToOpaxkeHus Uptime nopToB uepes cli u snmp;

4.6.24. duKcHpOBaHHAs MPHUBA3KA SNMP HHIEKCOB K (PU3UYECKUM I10D-
Tam (He 3aBHcsias OT KOHGUrypauuy U Nopsika KOHQUIrypHpPOBaHHS );

4.6.25. MIB (6ubnuorexku SNMP) n0/mKHBI NpeloCTaBIsATLCS MPOU3BO-
aurenem KJ1 6e3 3aknodyeHUs KaKUX-THOO JOMOTHUTEbHBIX COIVIAlLIeHUH
yepe3 MyOJMYHO-OCTYHbIA pecype Ha caiTe KOMIaHMH TPOU3BOIUTE]IS;

4.6.26. B03MOKHOCTh NPOCMOTpPa HacTpOeK Ha MHTepdeiice OQHOM KO-
MaH/0# - HAaCTPOHKH HHU3MUYECKUX NapaMeTpoB, pexuma padboTsl L2, npu-
napiexHocts VLAN, npumenénnpie noautukn W ACL na nopry,
HacTpoiiku nporokosnos L2 (STP, LACP, LLDP).

4.6.27. B03MOKHOCTE MPOCMOTPa OAHOH KOMAHIOH COCTOSHHS HHTEp-
berica puznUecKOro/ JOrH4eCKOro, KOJIM4YeCTBa MPUHATHIX/OTIPABICHHBIX
MaKeToOB C pasjelieHdeM Mo Tumam (unicast/broadcst/multicast), xonuue-
CTBa OLIMOOK ¢ pa3lieseHreM MO TUIaM, KOJIMYecTBa OTOPOLICHHBIX MaKe-
TOB rocje MexaHusma QoS, ycpeaHEHHONH CKOpOCTH nepeaadu/mpuéma,
BpEMEHH [10cJIe MOC/eHe aKTUBHOCTH Ha In 1 out. Bo3MoKHOCTS 3a/a-
HHS BpeMEHH yCpeJHeHHs MoKa3aTesel CYETUNKOB (MMHUMAJIbHOE 3Haye-
HUE 5 CeK).

4.6.28. Bo3moxkHOCTB npocMoTp cocTosHus QoS oyepeneit: 3arpyKeHHo-
CTH, KOJIMYECTBA MOCTYMHMBIIMX MAKETOB, KOJHYECTBO OTOPOLIEHHBIX Ma-
KETOB JUIS KaXA0ro uHTepderica.

4.6.29. [Ipu IPOCMOTpE BpEMEHHU paboThl ycTpoicTBa
(uptime)/COCTOSIHUS YCTPOHCTBa HEOOXOAMMO YyKa3zaHWe IPHYHHBI [10-
clie[(HEN Tepe3arpy3Kd yCTpO#CTBa: 10 MUTAHHIO, [10 3aMpocy aAMHHH-
cTpaTopa, fepe3arpy3ka npu BO3HUKHOBEHHH KPHTHYECKOI'O COCTOAHHS.

4.6.30. Jlo/KHa HMMeTbCSl BO3MOMKHOCTb OTJaAKH (debug) OCHOBHOTO
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npumeHsemoro ¢ynkuronana: DHCP snooping, Port security, STP,
IGMP, MVR, LACP. I'lpu 3TOM 10/%HBI BBIBOJAHTHCS/TOTHPOBATHCH 00-
MeH COOOLIeHUAMH U Bcex (a3 MPOTOKOJIOB.

4.6.31. B03MOKHOCTb NPUBEICHUS] HACTpOeK MHTepdeica B COCTOsHHE
10 YMOJIYaHHIO OTHOH KoMaH 10/ (aHasor cisco — default interface).

4.7. Mopaep:xkka cnucka KOHTPOJst Aoctyna (ACL)
4.7.1. Tlopnepxkka He meree 100 ACL pasHoro tuna;
4.7.2. loanepxka ACL Ha ocHOBe NOPTOB;

4.7.3. lNonnepxkka ACL Ha ocHoBe MAC-anpecoB - MACL (3anpelueHHble
MAC-aapeca He JOJIKHbl U3y4aThCs );

4.7.4. lonnepxka ACL Ha ocHose [P anpecos;

4.7.5. Iloanepxka ACL Ha ocHose noptos TCP/UDP;
4.7.6. [Tonaepxka ACL Ha ocHose 802.1p;

4.7.7. Tlonnepxka ACL Ha ocHoBe TOS;

4.7.8. TTognepxka ACL Ha ocHoBe DSCP;

4.7.9. INonnepxka ACL HaIOCHOBe VLAN ID;

4.7.10. [Topnepxka ACL Ha ocHoBe Ether Type.

4.8. Ka4ecTBO 00Cay:KHMBAHUS

4.8.1. [Topnepxka IEEE 802.1p u DSCP CoS He meHee 4 ouepeneii (oaHa U3
HUX C YpOBHeM OOCIY)KMBaHHS «strict priority») Ha KaKIbli MOpT, BO3-
MOYKHOCTb pacnpelensTsh quana3oH 3HayeHui CoS 802.1p B Ty uau uHyHO
ouepeb Ha nopty. Pacnpenenenue no ouepeasim Ha ocHose DSCP;

4.8.2. ®yHKUUSI OrpaHU4YEHHS CKOPOCTH JUIS BXOASALIErO M MCXOISALLEro Tpa-
¢buka (rate limit) Ha KaXJI0M MOPTY ¢ WaroM 8 kOUT/c.

4.8.3. [Tomnepxka nepeMapkupoBkH Tpaduka oauu 802.1p priority B Apyrow,
onud DSCP npuoputer B apyroii, 802.1p 8 DSCP, DSCP B 802.1p.

4.8.4. Tlonnepxkka anroputmoB pabotel ¢ ouepeasmu WRR/WFQ, Streect
Priority (SP), SP+WRR
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4.9. ['pynnoBbie pacchlIKH
4.9.1. lNonnepxka IGMP Snooping/Filtering v1/v2/v3, MVR;

4.9.2. lonnepxka IGMP Snooping v2 u v3 oaHoBpeMeHHO 10 256 rpynm,
texnosnoru IGMP «Fast Leave» Ha KaX10M NOPTY OTAEIbHO OT JApPYIHX;

4.9.3. IGMP dunsTpauus Ha KaxaoM nopty ¢ BosmoxHocTsio 3aaanus g0 10
POU3BO/ILHBIX JHANa30HOB MHOI0APECHON PaCChLIKH.

4.9.4. TTognepxxkka IGMP-snooping-per-VLAN (B03MOXKHOCTE BKINOYEHHS H
eiktoueHus IGMPsnooping B kaxaoM VLAN). o ymonuanuro IGMP-
snooping A0mKeH ObITh OTKIHO4EH BO Bcex VLAN.

4.10. Tloanepxka IPv6
4.10.1. [Tonnepxka IPv6 nis ynpasieHus,
4.10.2. [Tonnepxka IPv6 ACL;
4.10.3. [Moanepxka [Pv6 ICMP;
4.10.4. [Momnepxka IPv6 B noasx DHCP Option 82 u PPPoE Plus.
4.11. @uzHyecKHe H VIEKTPHUYECKHE XaPAKTEPUCTHKH
4.11.1. Jlnanazon pabouux Temnepatyp 0 .. +50 C;

4.11.2. McnonHenue 1iid ycTaHOBKHM B wikad/ctoiiky 197, Beicota - 1RU,
rinyOuHa - He Gonee 250 mm;

4.11.3. PacnonoxxeHue: moptel AocTyna, uplink-1, KOHCOIbHBIN NOPT - Ha

- TepeHed MaHea, MOIYJIH MUTaHMA - HA NepeHeN MaHe M (ONUMOHAb-
HO);

4.11.4. DIeKTPONMUTAHHE: MePeMEHHOro ToKa Hanpsxkendem 190-230

BoasT, THI pazbeMa 3JIeKTpONUTaHus Ha obopyaosanuu - IEC320-C14. B

[TOCTABKE K KOMMYTATOpY JO/KEH MPUCYTCTBOBaTh Kabellb 3J1eKTPOIUTa-
uus ¢ pazbemamu IEC320-C13 u C4 (I'OCT 7396.1-89), anunoi ot 1 1o 2

M;
4.11.5. MakcumanbHas norpedisemas MOLHOCTL 25 BT;

4.11.6. OTCyTCTBHE BEHTHJISTOPOB;
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4.11.7. JInana3oH OTHOCHTEIILHOM BIAXKHOCTH Bo3/1yXa npu padore 20-80%

S. TpeboBaHusi K IPOU3BOAUTEIIO 000PYIOBAHUS

5.1. Heobxonumo Haimuyue cOOCTBEHHOIO MPOM3BOACTBA C MOIIHOCTBIO BBIITYCKa
NpOAYKIHH, crrocoOHOoM obecnieunts norpedHocTH 1TAO «bamundopMeBs3E»
B 000pYy/I0BaHUH.

5.2. HeobxonumMo Hanmuuue pyCCKOS3BIYHOW TEXHUYECKOH MOJIEPIKKH II0 CXEME
24x7.

5.3. Hanuuune nMHEHKHM KOMMYTaTopoB JOCTyIa ¢ He MeHee 4eM 2-Ms MOJEJISIMH
pa3HOH NOPTOBOKH EMKOCTH.

6. TpeOoBanus K cOCTABY I0CTABJISIEMOH JOKYMEHTAUH

6.1. IlocTaBIIMKOM MAOMKHBI OBITH IMpPEACTaBIEHbl JaHHbIE O MpearaeMoil K
MOCTaBKe SKCIUIYaTallMOHHO-TEXHUYECKON JOKYMEHTAIMU B COCTaBe U o0beme
JOCTAaTOYHOM JUIl OCYILIECTBIEHUS MOHTaXa, BBOJA B OIKCIUIyaTallMIO W
TEXHHYECKOro 00CIyKMBaHHsl (BKJIIOYas TEXHUYECKHe OIMUCAHWS, HHCTPYKIIUU
[0 JKCIUTyaTallMH, PYKOBOACTBA I10 MOHTaXXy M BBOJY B OKCILTyaTallHIO,
PYKOBOJCTBa oOlleparopa M aJMHHUCTpPATOpa BCEX TMOACUCTEM, THITOBbIE
HACTPOMKH 00OpYJOBaHMS KOMMYTAaTOpOB JIOCTyNa JUISl OpraHu3aliu
npenocrasiaenus yciyr kinveHTam [TAO «bammHdopMcBs3b», pyKOBOICTBA 110
uncrasanuu [10, mnonHoe onucaHue Bcex peaJM30BaHHBIX IPOTOKOIBHBIX
CTeKOB HHTep(eHcoB, ONUCaHWEe TPOrpaMM U METOOUK HCIIEITaHHHN)
00Opy/IOBaHMS KOMMYTAaropoB JOCTyIla, BKJIOYash BXOJSIIME B COCTaB
HOKYTHBIE (y TPEThUX CTOPOH) arnmaparHo-IPOrpaMMHEIE CPECTBA.

6.2. Bea noxkymeHTanusi O/DKHA COOTBETCTBOBATh IPUHSATHIM cTaHmapraM. Ilo
BO3MOKHOCTH, JIOJDKHBI OBITh UCIOJIB30BaHbl CTAHIAPTU3UPOBAHHBIE CHMBOJIBI
U TEpMHHBI, pekomen1oBanHble MCD nu MOK.

6.3. JlomyckaeTcst TOCTaBKa cXeM U crielid(UKaIfi Ha aHTTTMHCKOM SI3BIKE,

6.4. JloxymeHTaI[Msl HA PYCCKOM SI3bIKE JIOJDKHA IOCTABIISATLCA KaK B I1€4aTaHHOM
BUJIE, TaK U B 3JIeKTpoHHOM BuJie (Ha CD-ROM B dopmare Adobe Acrobat wim
MS OFFICE). Mcnons3oBanue Apyroro mporpaMMHOr0 o0ecrie4eHus J0KHO
OBITH COMIACOBAHO C 3aKa34YMKOM JIOMOTHUTEIBHO.
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6.5. Hannune MIB- daiinos.

6.6. Besa mpoxykums no/mKHa MMeTh JiedcTByronmii ceprudukar «PoccBa3p» Ha
KOMMYTAaTophl JIOCTYNa, M MHYIO pa3pelIdTeNbHYI0 JOKYMEHTalUi0 B
COOTBETCTBHH C JIEHCTBYIOLIMM 3aKOHOJATe bcTBOM P® [yisi mpuMeHeHUs Ha
cetH cBs3u [TAO «bammnadopmcBs3bY.

7. TpeOoBaHUs1 K rapaHTUHHBIM 00s13aTEILCTBAM

7.1. IlocTaBUMK NO/DKEH rapaHTHpPOBAaTh COOTBETCTBUE KayecTBa 00OpYyHOBaHHs
TpeOOBaHHUSIM HACTOSIIMX TEXHUYECKUX TpeOOBaHUH.

7.2. Hanuuue CEpBHCHOTO LEHTpa M CIYXKObl TEXHUYECKOH TOMJIEPIKKH Ha
teppuropun Poccuiickoii Menepanuu.

7.3. 'apaHTuiHBIM CpOK J0DKeH OBIThH He MeHee 12 MecsIeB ¢ MOMEHTa BBOJA B
aeiicTBue 00OpyIOBaHMUS.

7.4. B rTteyenue rapaHTuiiHOro cpoka [locTraBmMK JOKEH IPOM3BOAUTH
0e3BO3ME3JHYI0 3aMeHy WJIM peMOHT obopyaoBaHus. [apaHTud He
pacnpocTpaHsoTCs Ha JeeKThl, BOZHUKAIOIINE BCIIEACTBUE HEKOMIIETEHTHOIO
obpatueHus, 00CIyKMBaHUs, XPAHEHHSI U TPAHCIIOPTHPOBAHHS.

7.5. Ilocne ucredenus rapantuitHoro cpoka [locTaBmuk nomkeH obecreyuTs 1o
JIOTIOJIHUTEIILHOMY JIOIOBOPY O IIOCJIErapaHTUHHOM OOCITY’KMBaHHH IUIATHYIO
[IOCTABKY 3allaCHOro MMylnecTsa U npuHaainexsocrei (3UIT) B Teuenue Bcero
cpoka ciry:x0bl obopynosanusi. CocraB nocierapantuiinoro 3UIT u yciaoswus
IIOCTaBKH JIOJI>KHBI OrOBapHUBaThCs JOMOJIHUTEIBHO.

7.6. IlocTaBUMK J0/DKEH MpeCcTaBUTh JaHHbIe 0 HeoOxonumoM komiuiekre SUIT
ans obecrieueHust JKCIUTyaTallMM OOOpYJOBaHMS B TeYEHHE TrapaHTHIHOTO
CpOKa, €  y4eTroM reorpaguueckoro  pasHeceHHsl  IIpeJIoJiaraeMoil
KOH(UTypaIUH.

8. TpeboBanusi K peMOHTY

8.1. IlocraBmMK B TeyeHHUEe CpoKa CiyxObl oOopymoBaHUss 00eCTIEUHBAET €ro
pemoHnT. Ilocie ucTedenust rapaHTUHHOTO Mepuo/ia o TpeOOBaHUIO 3aKa3yuKa
IlocTaBIIMK BBIIIOJIHAET HEOOXOMUMBIM PEMOHT (npeanoyTuTeNbHo B Poccun B
CEpBUCHOM LIEHTpe (GUPMBI 32 JIONIOJTHUTEIBHYIO 11Ty ).
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8.2. Bpemsa peMOHTa AOJKHO COCTaBIATh He Oonee 3 (TpéX) MecslEB C JaThl
NOJyYeHUs] yBENOMIIEHHs OT 3aka3uMka. BpeMs peMOHTa HCUMCIAETCS C
MOMeHTa nepenayu obopynosanus IlocTaBiiuky 10 MOMeHTa ero Bo3Bpara
3aKa3quKy.

8.3. IlocTaBumuk npeacrasiseT 3aKa3quKy OTYET O KaXKJI0M IIPOBEJICHHOM PEMOHTE,
yKa3bIBaeT PUYUHY ITOBPEXKJACHUs U OITMCAHHE BBINIOJIHEHHON pa0dOoThI, a TaKKe
€KErofHO OOIIYI0 CBOJHYIO CTATUCTHYECKYI0 HMH(MOPMAIHIO O MPOBEIEHHBIX
pEMOHTAaX.

9. TpeOboBanUsl K KOHTPOJIbLHO-H3MEPUTEIBbHOM annaparype

9.1. TlocraBUMK JOMKEH IPEJOCTaBUTh PEKOMEHIOBAHHBIM CIIMCOK MPHOOPOB,
HEOOXOQUMBIX [UIsl IMPOBEAEHHS HOPMAJbHOM 3KCIUTyaTaudd 0oOOpyIOBaHHS
. KOMMYTaTOpOB AOCTyNa (JIOKaIW3alii HEUCIPABHOCTEH M MX YCTpaHEHHs, a
TaK)Ke IPOBEPKH COOTBETCTBUS [1apaMeTPOB YCTAHOBIIEHHBIM HOPMaM).

9.2. 3aka3uuK peuraer BOIpoc o Lesecoo0pa3sHOCTH NpuodpeTeHus MPUOOPOB s
SKCIIyaTalMOHHbIX 1ened y IloctaBmumka o0opy1oBaHHMS KOMMYTAaToOpOB
nocryna, 100, HENoCpeICTBeHHO, Y (UPM-MOCTABIIMKOB H3MEPHTEIBHOIO
000pynOBaHUs Ha OCHOBAaHHM aHAllN3a TEXHUYECKHUX U CTOMMOCTHBIX JaHHBIX.
3aKa3uuK IMPOU3BOJAUT 3aKYyINKY HU3MEPHUTENbHBIX NPUOOPOB U TEXHUYECKON
SKCIUIyaTallMy IO OT/IEIbHBIM KOHTPAKTaM.

9.3. Ilpuemo-caaTouHble MCTIBITAHUS JAOJDKHBI MPOH3BOJUTLCSA C MCIIOJIBE30BaHUEM
npubopoB, uMerolMX ceprudukar o0 yrBepxkaeHuu Tumna [occrangapra Pd,
CBUJETENILCTBA O IOBEepKe JHO0 KalIHOpPOBOYHBIE CEPTH(HKATHI, BEIJIAHHBIE
aKKpeIUTOBAaHHBIMU METPOJIOTHYECKUMH J1a00paTOpUsAMHU.

10. TpeOoBanusi K y4eOHO-TPEHHPOBOYHBIM CPeICTBAM

10.1.  bas3oBblif Kypc TIOAIOTOBKM CIELUMAIMCTOB 3akazyvka IPOBOIUTCS
cneunanucramu IlocraBuimka B yueOHbIX weHTpax [locraBiruka u/uiu
3aka3umka. ba3oBbIA Kypc IIOJIOTOBKHM JIOJDKEH OXBaThIBaThb OOydeHHe II0
paboram (MOHTaX, HacTpoiika, JKciuTyarauus, uHctawsinus [10) co Bcem
TpebyeMbIM 000pyIO0BaHHEM U IPUOOPAMH.

10.2. B TexHuko-koMMepueckoM npeanoxeHuu [locTaBImK JOMKeH MpeICcTaBUTh
noJApoOHBIe MPOrpaMMbl KypcoB OOYYEeHHS CIIELHATUCTOB, BKIIKOYas o0yueHne
pabote ¢ anmaparypod, a TakXe Te acleKThl, KOTOpbIe CBSI3aHBI C
o0cTy)KMBaHMEM arapaTypbl, COIIACOBATh UX C 3aKa34MKOM IO IOIIIMCAHMUs
KOHTpaKTa.

10.3. KOHTpONIBHBINM KOMIUIEKT y4eOHBIX MaTepHasioB JO/DKeH ObITh MepeaaH
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HE [Mo34HEE ABYX MECALCB J0 Ha4d la yqe(’ibl.

10.4. [MocTaBLIMK BHayajle oOy4eHHs J0DKEeH O0DeCTeuHTh KamA0ro ciyilare-
NSt TMYHBIM KOMIUIEKTOM Y4eOHOM NOKyMEeHTalWW Ha Oymare M MarHUTHLIX
(MJIM ONITHYECKHMX ) HOCHTENAX HA PYCCKOM SI3bIKE.

10.3. [TocTaBUIKMK A0KEH NPEeIOCTaBUTh 3aKa3uuKy KOMUKO YHYEOHOro Mpo-
rpaMMHOro odecredeHusi W MpaBo (JIMLEH3HIO) HA €ro MHCHOIb30BaHHE B
yyeOHOM LleHTpe 3aKa3yuKa /s [OBbIILEHHs KBATH(HUKALKUKW CBOMX CllellHa-
THCTOB.

10.6. [TocTaBILMK AOMKEH MPEAOCTaBUTh 3aKa34UKY [PEITOKEHHE O CTOHMO-
CTH KypCOB 00yUeHUs, BK/IIOHAs y4eOHYI0 JOKYMEHTALIHIO Ha PYCCKOM SI3bIKE.

11. TpeOoBaHHS K HCTIBITAHUAM

11.1; [TocTaBIUMK J0OJKEH NMPOUTH OMBITHYIO 30HY [10 TECTUPOBAHUIO 00OPY-
JOBaHHS B COOTBETCTBMM C TUIIOBOHM YTBEPKAEHHOHN NMPOrpamMmoi H MeTOdH-
kod ucneiTanus (ITMHM) ¢ uensro geMoHcTpauuu 3aka3zyuMky TOro, 4YTO MO-
cTaBagemMoe o0opyaoBaHUe QYHKUMOHUPYET B COOTBETCTBHM ¢ TexHHYecKu-
MU TpeOOBaHHAMM.

11.2. ObecneyeHue MOCTaBKM AOMNOJIHUTEIBHOr0 000pYy10BaHHA, HEOOXOau-
MOTO [J15 IPOBEACHUS UCIbITAHMH W HE BXOAALIErO B CIIHCOK MOCTABIACMOI0
obopynoBaHus 3aka3uuKy A1s (QyHKUMOHHpoBaHHUs/OOCTyKHUBaHUS CHUCTeM,
aBiseTcs odg3areascTBoM [locTaBiuka.

11.3. OnbITHas 30Ha J0/KHa MPOBOAMTLCS [pejcTaBuTe]eM 3akazuuka C
yyacTHeM npeactaBuTeneil [ToctaBunika. Pe3yabTaThl 101%HBI ObITh 3aper-
CTPUPOBaHbl IPOTOKOJIOM U 3aBEPEHbIl MOANUCAMH OTBETCTBEHHbIX JHLL.

12. TpeGoBaHus K YCJIOBHSM TPAHCIOPTHPOBKH H XpaHEHUS

He NpeabABAAKOTCA B CBA3KM C TEM, HTO OTBETCTBCHHOCTD 34 JOCTABKY BO3Jlara-
ercs Ha [locTaBiuuka.

13. TpeGoBaHHS K MOHTAKY

[TocTaBUIMK JOKEH YKas3aThb BCe MEPOIpPHUATHS MO MOJATOTOBKE MecTa 1.4
MOHTaKa, KOTOpBIe JOJIKeH BBITIOJIHUTH 3aka3uuk. [loctaBuink obsg3an npeio-
CTaBMTh 3aKa34MKY 10 ero TpedOBaHHIO MOOYI0 HEOOX0AMMYIO HH(MOPMAaLIHIO.
CTIOCOOCTBYIOLIYIO 3aKa34MKY B IPOBEASHUM MOHTa)a.
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14. XpaHeHue ¥ apXUBHPOBaHHE

[NopuHHKK HacTosAKMX TexHHUuecKUX TpeOOBaHUI BO BpeMsi CpOKa AeHCTBUSA
* B coorBercTBUM ¢ MHcTpykuueit no neronpoussoactsy B [IAO «bawmHpopm-
CBSI3bY.



