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[Modn. u dama

1 BBEAEHWE

NlanHoe pykobodcmbBo codepxum uHdopmauuw 0 cucmemHoM dnoke MR-466219.015
(BOHP.466219.015) (danee no mekcmy - u3denue unu ycmpolcmBo), npedHasHaYeHHYw
dna KoHe4yHo20 nonb3obamens usdenus.

B puykobodcmbe codepxumcs uHdopmauua o0d opz2anax ynpabneHus u3denuem,
uHdopMauus o0 nodkAKYeHUU U 3anycke u3denus, 0 NOOKAKWYEHUU K u3denuiw
nepudeputHoz2o  odopydobaHus @  makxe  onuCaHel  Memoduku ~ MEeXHUYeckK020
0dcnyxubanus usdenus.

CucmeMubil dnok MR-466219.015 npedcmabnsem codou Kopnyc € pasMeweHHbIMU
® HeM MamepuHckoU naamou, OANOKOM NUMAHUS, NPOUECCOPOM € paduamopoMm
oxnaxdeHus, onepamubHoOU NAMSMBK U HOKONUMENeM.

M3denue npedHasHa4eHo Jns  op2aHusauuu  padovux Mecm  cBAsaHHbIX C
odpadomkol Bcex Budob uuppobol uHpopmauuu (mekcm, zpaduka, 3byk, Budeo), dns
web ceppuHz2a u uudppobeix KOMMYHUKAUUU.

Ycmpoucmbo  He  npedHasHaveHo  dns odpadomku  donbwux  0dbemob
Mynbmumedua, NpodonxXumensHblX maxensix BelyucneHulu u donz2ou HenpepblbHOU padomel.

Bo3MoxHa 3kcnayamauus usdenus B doMawHux ycnobusx.

Ycmpoucmbo donxHo 3kcnayamupobambcs B 3awWUweHHbIX OM  AMMOCHEPHbIX

abneHut nomeweHusx 0dopydobaHHbix dbimobol cembiw 3nekmpocHadxeHnus 220B.

NHB. N° nodn.

M3m|/Tlucm] N° dokuym. | Modn. |dama

BAHP.466219.015P3 [~

Konupoban $dopmam Ak




[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

NHB. N° nodn.

2 MEPbI NMPEAOCTOPOXHOCTH

Meped ucnonb3obaHueM daHHO20 cucmeMH020 0n0KA 0093aMenbHO NpoYmume u
noumume Bcio uHPOpMauulw No mexHuke de3zonacHocmu 6 daHHO20 u3denus.

3ma  UHGOPMAUUS  NOMOXem  CHU3UMb  puck menecHsie nobpexdenus u/unu
nobpexdeHus ycmpoucmba:

* W3denue donxHo Obimb ycmaHobBneHo Ha paccmosHuu He MeHee B 30 cM om
nonb3obamens.

* He nodBepzaime ycmpolcmbo BosdedcmBuio Bricokux memnepamyp/Baazu. 3mo
Moxem npubecmu k B3peiBY / KOPOMKOMY 3aAMbIKAHUK.

* Pacnonazaume usdenue ucknw4umensHo Ha pobHou, cmadunbHou nobepxHocmu.

* Hu 6 koeM cay4ae He dnokupyume BenmunsuuoHHbie ombepcmus ycmpoucmba. [lpu
ycmaHobke ydedumecb, 4mo bBokpyz ycmpoucmba docmamoyHo cBododHoz0 Mecma, He
pasmMewaume €20 CAUWKOM dnu3ko Kk dpyaum npedmemaM, B ocodeHHocmu Kk dpy2um
padomawwuM ycmpoucmbam.

* He 3acopsaume BewmunsuyuoHHbie ombepcmus u He noMewaume B Hux HuKakux
npedmemod.

* HopmanbHaa padoyas memnepamypa cpedsl dng danHoz20 ycmpoucmba - om 5 do
35 °C.

* [lpu wucnonb3obaHuu ydnuHumens ydedumecb, He npebblwaem AU MOWHOCMb
NOJKANK4YeHHbIX K Hemy ycmpoucmb mMakcumansHo donycmumykw dng Modenu ydauHumens.

* He Hacmynaume Ha npoboda u He noMewaume Ha Hux msaxecmu. He Beidep2ubaume
wmekepsl pe3ko, He donyckaume HamsaxeHus npobodob.

* B Bbiknwo4eHHOM cocmosHuu  ycmpoucmbo makxe Haxodumcs nod  HedoNbWuM
HanpsxeHueM. leped vucmkou ycmpoucmBa omkawyaume om Hezo Bce npoboda.

* [lpu Bo3HukHOBeHuu kakux-nudo npodnem c ycmpoucmbom, npedocmabnsume bBce
odcayxubaHue monbko kbBanudpuuupobaHHOMY nepcoHany.

* Ycmpoucmbo He npedHasHadeHo 0ns9  ucnonb3obanus  dembMU U AuuaMU  C
02PAHUYEHHBIMU pU3UYECKUMU, CEHCOPHBIMU UAUu ymcmBeHHbIMU cnocodHocmaMu, KpoMe cayyaed,
k020a Had HuMu ocywecmbnsemcs kOHMpoAb dpy2umu Auuamu, ombemcmBeHHbIMU 3a UuX

de3onacHocmb. He no3Bongume demam uzpamb ¢ ycmpoucmbom.

M3m|/Tlucm] N° dokuym. | Modn. |dama
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[lodn. u dama

Modn. u dama  |B3aM. unb. N°|UHB. N° dyda.

3 Ob30P CUCTEMHOIO B/10KA

3.1 Bud cnepedu
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PucyHok 1 — Bud cucmemHoz20 dnoka cnepedu

1 — omcek npuboda DVD (onuus).

2 — omcek Hakonumens (onuus).

3 — KHONKa bKMO‘-IEHUH/beK/’IH]‘-IeHUﬂ cucmeMHo20 0n0Ka.

L — cbemoduod akmubHocmu Hakonumens.

5 — KHOnka 01 nepesdz2pysku ycmpoucmBa.

6 — pa3beM 019 NOGKAK4YEeHUS MUKPOGOHQ.

7 — pasbem 315 NodKAKHYEHUS KONOHOK/HAYWHUKOB.

8 — pasvembl USB.

9 — 3a2nywka omceka pasvema USB Type-C.

10 — omcek SD card reader (onuus).

BOAHP.466219.015P3

NHB. N° nodn.

N3m

flucm

N® dokum. [Nodn.
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[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

3.2 Bud c3adu
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PucyHok 2 — Bud cucmeMHoz20 dnoka c3adu

1 — AUDIO pasbemsl.
2 - Mopm USB 3.2.
3 - Mopm USB TYPE_C.

L

O 00 N o U

Pasbem HDMI IN.
Pasbem Mini DP.
Pasvem DVI.
Pa3vem HDMI OUT.
Pasvem DP.

Pasvem VGA.

10 — Mopmbl USB 3.2.
11 — PasweMm RJLS Ethernet LAN 10/100/1000/2500 Mdum/c.

12 — Pa3beM dna nodknw4YeHus kKadens NUMAHUS.

NHB. N° nodn.

N3m

flucm

N® dokum. [Nodn.

flama
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[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

3.3 TexHu4eckue xapakmepucmuku

Tadnuua 1 - TexHuYeckue XOpaKMEPUCMUKU CUCMEMHO020 dn0Ka

Modensb

MR-£466219.015

Modenb MamepuHckoU NAamsl

HN-469579.015

Yuncem

AMD B850

MNpoueccop

AMD Socket AM5

NpedycmaHobnernnas onepamubHas
namsmb

Do 4x modyned namsmu (* & 3abucumocmu om ycnobud koHmpakma):
* HN-DDR5 U-DIMM BAOHP.467522.004-008 8I'd
* HN-DDRS U-DIMM BAOHP.467522.004-016 1678
* HN-DDRS U-DIMM BAOHP.467522.004-024 2413
* HN-DDRS U-DIMM BAOHP.467522.004-032 32I'%

Mpadbuyeckue Nopmel 1 nopm HDMI IN Chip MS2109 1 nopm Mini DP
3EB$ED naxenu ’ 1 nopm HOMI OUT 1 nopm VGA
1 nopm DP Out 1 nopm DVI Yun MS9332
Hezpadudeckue nopmel 1 passem Type C 10 Gb 1 pasbem RJLS 2,5G
pas P 2 pasvema USB3.2Gen! 5Gb 1 pasvem Audio

3adHeld naHenu

1 pasbem USB3.2Gen2 10Gb

M.2

2 nopma M.2 SSD M key 2242/2280 PCl4.0 x4 SSD
1 nopm M.2 SSD M key 2242/2280 PCI4.0 x4 SSD

MNpedycmaHobneHHbil MOdynb
M.2

Do 2x SSD M.2 2280 (* & 3abucumocmu om ycnodud koHmpakma):
* TbepdomenbHbil Hakonumenb uHdopmauuu HN-467532.001 2567
* TbepdomenbHbil Hakonumenb uHdpopmauuu HN-467532.001 512I'6
* TbepdomenbHbil Hakonumenb uHdopmauuu HN-467532.001 102476
* TbepdomenbHbil Hakonumenb uHdopMauuu HN-467532.001 204876

CucmeMa xpaHeHus

Lx nopma SATA3.0

Cemb 1x adanmep Realtek RTL8125B 2500 Mdum/c

Ayduo Moddepxubaem Realtek® ALC897 High Definition Audio
1 cnom PCle PCI5.0x16 slot CPU

Cnom 1 cnom PCle PCl4.0x16 (Slot x&4)

1 cnom PCle PCI3.0x4

BHympeHHue pasbeMms

1 pasvem F_AUDIO 2 pasbema CPU_FAN

1 pasvem F_USB3.0 1 pasvem F_Type-C Alternate mode
1 pasbem CLR_CMOS DP USB TYPE-C 10Gb 15W

1 pasbem COM 1 pasbeM numaHus ATX_24P

2 pasbema SYS_FAN 1 pasbeM numaHusi ATX_8P

1 pasbem TPM 1 pa3bemM numaHus ATX_4P

2 pasbema F_USB2.0 1 pasvem M.2 WIFI

1 pa3bem F_PANEL

Ynpabnernue Ha nepedHel naHenu

KHonku: numaHue, pecem

[Modn. u dama

Pasmepsl, WxBxI, He donee

168 x 355 x 290 MM

Macca, He donee

L ke

Moddepxka OC

Windows, Linux

flucm

NHB. N° nodn.

N3m

Aucm] N° dokyM. | Modn. |dama
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4 BHYTPEHHWMW BWUO CMCTEMHOIO B/10KA

4.1 KoMnnekmywowue cucmemMHo20 dn0Ka
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E PucyHok 3 - BHympeHnHuu Bud cucmeMHo20 dn0kKa

'? 1 — MamepuHckas naama.

; 2 — lNpoueccop AMD Socket AM5 ¢ kynnepom.

= 3 — Cnoms 03Y DIMM DDRS,

g L — Taama ynpabnerus cucmemHbIM ONOKOM.

§ 5 — Hakonumenu M2 SSD NVME.

- 6 — Carom PCI5.0x16.

El | 7~ crom PC3OX

Z 8 — Cnhom PCI4.0x16.

E 9 — Bnok numaHus.

; Nucm
E Mamf/lucm| N° dokym. | Modn. |lama BﬂHP466219015P3 9
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[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

NHB. N° nodn.

4.2 CHamue KkpbIWKU KOpNYca

PucyHok & - CHAmue kpblwku Kopnyca

[ns docmyna Kk KOMNOHEHMAM u30enust HYXHO CHSMb KpbIwKY kopnyca. [ns

amoz0 omkpymums 0ba BuHma no3. 3, ydepxubawwue kpblwky (cM puc. 4) U odHOU

Pykou 3a Ppyyky (cM. puc. 4) cHsmb kpelwky 6 HanpabneHuu cmpenku (cM. puc. 4)

npudepxubasa ycmpoucmbo dpyzou pykou

N3m

flucm

N° dokuMm.

Modn.

flama

BOAHP.466219.015P3
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[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

5 MATEPUHCKASA TNATA

5.1 KOMNOHeHmbl MaMEepPUHCKOU NAGMbI

BrewHuu Bud MamepuHckou nAambl CUCMEMHO20 OA0KA C PACNONOXEHUEM HA Heu

koMnoHeHmob npedcmabnen Ha pucyHke 5:

DDR5 UDIMM ATX_PWR F_TYPEC

[lodn. u dama

CPU FAN
SATA
B850
Chipset
CPU FAN
F_USB3.0
AMD AMS
Socket .
; F_USB2.0
2
" i ESPI
EE' F_PANEL
IX
COM
ATX_12V_2
o SYS FAN
F_AUDIO
DP
HDMI OUT b .
= PCI5.0x16 PCI3.0x4 PClI4.0x16
M.2_2
. LAN _ B
ﬁﬁiﬁn UsB AUDIO M.2_WiFi
VGA USB Type-C
DVI Mini DP
PucyHok 5

NHB. N° nodn.

BAHP.466219.015P3 =
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[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[lodn. u dama

NHB. N° nodn.

5.2 3adHa9 naHenb BBoda-briboda

B HuxHeu 4yacmu kopnyca Haxodumcs naHens BBoda-Bbiboda. Brewruu Bud
naHenu B6oda-bBeiboda MamepuHckOU nAambl C PACNONOXEHHbIMU HA Heu pa3beMamu

npedcmabneH Ha pucyHke 6.

DP VGA Mini DP usB LAN 2,5G

LINE IN

LINE OUT

MIC IN

HDMI  OUT DvI HDOMI IN USB TYPE-c usB

PucyHok 6

B madnuue 2 npedcmabneHo onucaHvue cocmosHus uHdukamopo® nopma LAN.

Tadnuua 2 - CocmosiHus undukamopa LAN 2,5

Wrdukamop nodkniyerus/padomel Ckopocmb nepedayu GaHHbIX
CocmosiHue OnucaHue CocmosiHue Onucaxue
BbiknioyeH He nodknwyeH k] h BbiknioyeH 10 Mdum/cex

Xeamsil ModkyeH ﬂ 3enenbll 100/1000 Mdum/cex
Muzaem Mepeda4a GaHHbIX

B madnuue 3 npedcmabneHo onucaHue pasbemob 3bykobou kapmoi.

Tadnuua 3 - OnucaHue uHmepdedca nodknwyeHus 3bykoBbold kapmsl (Pasbem TRS)
Lilbemoboe 0do3Ha4eHue pa3bema Ha3Ha4eHue pa3bema

Cunul/Tonydod Ayduo bxod dns nodknwyerus BHewHud ayduo ycmpolcmb (nneepa,
paduonpuemMHuka, menebusopa)

3eneHsbid Ayduo bbixod dns nodkniyveHus BHewHux ycmpolcmd BocnpousbedeHus 3byka
(KONOHKU, HAYWHUKU)

Po3obbit MukpogoHHbIU Bx0d

M3m|/Tlucm] N° dokuym. | Modn. |dama

BAHP.466219.015P3 [
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[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

6 YCTAHOBKA OBOPYO0BAHWUA

6.1 Ycmarnobka npoueccopa

Haudume Ha MamepuHckou nname cokem AMS5 dnsa dns ycmaHobku npoueccopa

(cM. puc. 7).

Hadabume Ha koHeu pbi4a2a ¢ukcamopa cokema u ombedume e20 cnezka B

cmopoHYy om 2He3da 4modbl 0cbododumb NPUXUMHYK NAGCMUHY U OMKUHbMe ez20 Habepx.

0
\"‘:\

PucyHok 7

OmkuHbme Habepx NPUXUMHYKW NAGCMUHY

KOHMOKMAM pa3bemMa Unu Npoueccopa

(cM. puc.

PucyHok 8

8). He npukacaimecs K

NHB. N° nodn.

M3m|/Tlucm] N° dokuym. | Modn. |dama
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Ydepxubaa npoueccop dbymsa nanbuaMu 3a CMOPOHBI C YwKAMu COpuUeHmupyume
e20 nepbuil BeiB0d (0d03HA4eH mMpeyz0nbHOU MemkoU HA KOpnyce npoueccopd) ¢ nepdsiM
BeibodoM cokema. AkkypamHo ycmaHobume npoueccop B cokem He npungzas ycunud.
Ydedumecb 4mo Hanpabnswwue cokema € yskux CMOPOH MO4YHO nonanu B
coombemcmbyowue npopesu kopnyca npoueccopa (cm. puc. 9).

Bbydbme akkypamwbl, He nobpedume kKoHMakmbl cokema. Ecau ux no2HYmb, MOXHO
Boibecmu u3 cmpos MamepuHCKYyw naamy.

[lpobepbme, 4mo npoueccop ycmaHobneH kKoppekmHo, u omcymcmbywm Kakue-

nudo Ndmel.

o

E

o

© PucyHok 9

3

S

2 CHumume ¢ ¢ukcamopa nnacmmaccobyw kpeiwky (cM. puc. 10). Heodxodumo ee
= COXpaHumb - Hanpumep, nonoxub 6 kopodky u3-nod MamepuHckou naamsl. B
(=]

S danbHeuweM, Npu ydaneHuu NPOUeCcopd, ecAu OH Cpa3y Xe He 3aMeHsemcs Ha HoBbiy,
=

o dna 3awumsl KoHMakmod cokema 3my Kpblwky cnedyem ycmaHobumb odpamHo.

=

=

o

I

3

=

o
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: Pucyrok 10
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= Nucm
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Onycmume ¢ukcamop (Bo3MoxHO, npudemcst Npunoxums HedoAbwue ycuaus, mak
4ymo neped 3muM ewe pa3 ydedumeck, ymo CPU ycmaHobnen BepHo). 3adukcupyime ezo

pblyazom (cM. puc. ).

PucyHok M

[pobepbme, HaHecew nu mepMouHmep¢elc (mepMonacma) Ha ocHobawue Bawed
cucmembl oxnaxdeHus. Ecnu HaweceH - nponycmume 3mom waz2. Ecau ke Hem -

OMKpOUMe Npunazamnwuucs K kynepy mwduk ¢ mepmonacmou u Beidabume odHy kannw B

[w]
E .
S UEHMP mennopacnpedenumencHOU  KPblWKU — NPOUECcopa, NocAe 4e20  QKKYPAmHO
jus
c pa3Maxbme ee MOHKUM C10eM no Bceu KpblwKe.
(g =)
o
= YcmanoBume  npoueccopHyw  cucmeMy  oxnaxdeHus B  coombemcmbuu
S npunazawuwelcs K Hel uHcmpykuuel. 3akpyy4ubalume kpenexHble BuHMbI Kpecm-Hakpecm
=)
(g =) -
e C oduHakobbiM ycunueM. Imo nomMoxem mepMmouHmepdeucy pabHoMepHo pacnpedenumbCs
< no bceu nnowadu mennopacnpedenumensHOU Kpblwku u npedomBpamum MexaHu4eckoe
N
= noBpexdeHue cokema.
o
I
jus |
z BHMMAHWE!
o™
[an]
o * [leped ycmaHobkou unu 3ameHoU npoueccopa, Heodxodumo OMKAKYUMb Kadenb
5
© NUMaHU$.
jus |
S * [loxanylcma, COXpPAHUME 3QWUMHYK KPblWKY NPOUECCOPHO20 COKema nocne
o
 —
ycmaHobku npoueccopa. /lwdble Bo3MOXHbIe 2apaHmuuHble cayyau, cdsasanHble ¢ padomou
<
1=}
o
c
= Nucm
< BOHP.466219.015P3
=| WMsm|Nucm] N° dokym. | Modn. |Aama ) ) 15
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[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

MamepuHckou naamsl, dydem paccMampubdamb MOALKO, NPU HAAUYUU 3AWUMHOU KPblWKU
HOQ NPOUECCOPHOM COKeme.

* [lpu ycmaHoBke npoueccopa ods3amenbHO ycmaHobume NpoueccopHbIU Kynnep.
Kynnep, npedcmabnswwul codou cucmeMy oxnaxdeHus npoueccopa, npedomBpawaem
nepezpeb u odecnevubaem cmadunbHyw padomy cucmeMsi.

* [leped BknwyeHueM cucmembl npobepbme HadexHocmb coeduHeHus Mexdy
NPOUEeCccopoM u paduamopoM.

* [lepezpebd ™oxem npubecmu k cepbesHomy nobpexdeHuw npoueccopa U
MamepuHckou nnamsl. Bcezda npobepsume padomocnocodHocmb  BeHmunamopa  dns
3awumsl npoueccopa om nepezpeba.

®* Ecnu  npoueccop He  ycmaHobneH, Bcez2da  3awuwaume  KOHMAKMbI
NPOUECCOPHO20 COKema naacmukoBol KpbiwKou.

®* Ecnu  Bel npuodpenu omdenbHO NPOUECCOP UAU  NPOUECCOPHLIU  Kynnep,

nodpodHoe onucaHue ycmaHobku cMompume dokymeHmauuu kK GAHHOMY Kynnepy.

6.2 YcmaHobka namamu

Cnomsl  DDRS5_A1, DDR5_A2, DDRS5_B1 u DDR5_B2 npedHasHa4eHbl 0ns
ycmarobku modyns(ned) onepamubHold namsmu DDRS ¢opmama UDIMM. Mopsidok
3anonHeHus cnomo® Modynsamu namamu: A2, B2, A1, B1 [loxaanyucma, ycmaHoBume

Modynb(nu) onepamudHold namsmu UDIMM & cnom(bl) DIMM, kak nokasaHo Ha pucywke 12.

PucyHok 12

NHB. N° nodn.

M3m|/Tlucm] N° dokuym. | Modn. |dama

BAHP.466219.015P3 [

Konupoban $dopmam Ak




[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

BHUMAHME!

* [lna donee cmadunbHou padomsl cucmembl B dbyxkaHanbHOM pexume, mModynu
namMamu donxHel dbimb 0duHakoB020 mMuna U eMKoCmu.

* Hekomopble MOQJyau NAMSMU NpU pas32oHe Moz2ym padomamb HA 4ACMOMAXx
Huxe 3asbneHHou npousbodumenem, nockonbky Beicmabnsemas dns namamu Yacmoma
3abucum om uHdpopmauuu, 3anucaHHol B SPD (Serial Presence Detect). 3audume & BIOS
u Buidepume onuuw DRAM Freguency, 4modbl ycmanobumb 3aabneHHyw unu Qonee
Bbicokyw Hacmomy.

® llpu ycmaHobke namsmu 6o Bce cnombl, @ mMAaKxXe NpuU ee Ppa32oHe,
pekoMeHdyemcs ucnonb3obamb donee 3pdexkmubHy cucmemy oxnaxdeHus namsmu.

* Cobmecmumocmb u cmadunbHocmb padomsl ycmaHodneHHbix mModyned namsamu

npu pasz2oHe 3abucum om ycmaHoBneHHO20 npoueccopa u dpyz2ux ycmpoucmd.

6.3 YcmaHobka Hakonumeneu SATA.

Pasbembl SATA npedcmabnsiom codol uHmepdeicHslie nopmsl SATA 6Id/c. K

kaxdoMy nopmy Bo3MoxHO nodkak4umb 00HO ycmpoucmbo SATA.
BHMMAHME!

* V3dezaume nepezudod kadens SATA — BosMoxHa nomeps GAHHbLIX NpU
nepedaye.

* Kadenu SATA ocHaweHsl 0GUHOKOBBIMU KOHHEKMOPAMU C 00eux CMOPOH.
OdHako, pekomeHdyemcss 0Gng 3KOHOMUU 30HUMOEM020 npocmpaHcmbBa k MamepuHckou
naame NOOKAK4YAMb NAOCKUU Pa3beM.

* [lononHumensHo umeemcst Bo3moxHocmb ucnonb3oBamb pasbembl SATA  dns
co3daHus annapamHo20 RAID-maccuba 0/1/5/10. Bonee nodpodHbie cbedeHus M. b

pasdene «RAID-maccub».

NHB. N° nodn.

M3m|/Tlucm] N° dokuym. | Modn. |dama

BAHP.466219.015P3 ==

Konupoban $dopmam Ak




6.4 YcmaHobka M.2 SSD NVME (Knwy M)

[ng ycmaHobku Hakonumens SSD M.2 Heodxodumo Bbikpymumb BuHm kpennexus

M.2 Hakonumens, Bcmabumb Hakonumenb, KAK NOKA3QHO HA pucyHke 14.

PucyHok 14

Odpamume BHuMaHue Ha ka4 pa3bema M.2. He neimaumecs Bcmabumb & pa3bem
ycmpoucmba ¢ dpyauMm KawyoM. [loMHume: 4Ype3MepHOe ycuaue nNpu  ycmaHobke

Hakonumens Moxem Beibecmu u3 cmpos paském M.2, ycmpoucmbo unu  Jdaxe

o

E

s MAMEPUHCKYKW naamy.

: -

J= Odpawaem Bawe BHuMaHue Ha mo, 4mo Hocumenu ycmaHobneHHbie B daHHbIU

o

= pasbeM He Moz2ym Obimb codpaHbl B Maccub RAID us3-3a mexHudeckux ocodeHHoCcmeu

S KOMNOHOBKU MamepuHCcKoU NAGMBbI.

S|

=

E: 6.5 Ycmarobka Modyns M.2 WiFi (Knwoy E)

=

< [lna pacwupeHus ¢yHKUUOHANABHOCMU cucmeMHo20 dnoka umeemcs BO3MOXHOCMb

3

§ dodadumb Modyns decnpobodHeix unmepgedcob (cm. puc. 15).

[aa] - . .
Meped ycmaHobkou ™Modyns 6 pasbém M.2 HeodxoduMO NOOJKAKYUMb PA3bEMBI

[w] -

E aHmeHH Kk Modynw. [lodkawyamb ux 060 ycmaHobku modyns ydodHeu u  UCKAKYUM

[y

= usnuwHee dabneHue HQ MAMEpPUHCKYKW nAamy.

S

o

 —

<

1=}

o

c

= Nucm

E BOHP.466219.015P3
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[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

01 L% %
MprnaraemMel i 4%

BHHT anA M. 2

-

PucyHok 15
Ycmarnobka modyns npousbodumcs aHanoz2udyHo Modyaw SSD B npedbidywem

napazpade.

6.6 Ycmanobka ycmpoucmb PCI-E

CucmeMHbil Onok uMeem Bo3MoxHOCMb YycmaHobku odHOU NAAMbl pAcWUpPeHUs
PCI-E nonobuHHou Bbicomsl, dnuHHOU He Qdonee 14 caHmumempoB, wupuHou He Jonee
dbyx Mecm, ¢ numaHuemM monbko om wuHbl PCI-E de3 dononHumMenbHO20 NUMaHUs.

Qnsa ycmanobku nnamsl pacwupeHus Heodxodumo nomsHymb Bbepx 3a yzonok
Kpblwku-pukcamopa ycmpoucmbda PCI-E, cmMompawulu Ha nauuebyw 4Hacmb  Kopnyca,
ocbododud e2o om Hoxebbix pukcamopod, u omkuHymb e20 B cmopoHy 3adHeUu naHenu
Kopnyca. Bo3MoxHO npudemcs NpuaoXumb ycuaus, dukcamopel depxam  KpblWKY-
pukcamop 6oBonbHO Kpenko.

YcmaHobumbe nnamy pacwupeHus & pasvem PCI-E. Ydedumbcs 4mo KOHMAKMbI
nnamsel HadexHo Bownu B pasvem de3 nepekocob. Ydedumbcsi 4MO KpOHWMEUH NAAMSI
npabunbHo Bcman B kopnyc, ombBepcmus  KpenneHus  KpoHwmeuHa cobnanu ¢
ombepcmueM Kopnyca.

JawenkHymb  H@  Mecmo KpOHWMeUH-pukcamop  ycmpoucmba PCI-E.

3adukcupobamb kpoHwmelH K kopnycy Bunmom #6-32x5.

BHAMAHME!

* [leped ycmaHobkou unu usbneveHuem nnam pacwupeHus ydedumecb, 4MO

kadenb NUMAHUS OMKAKWYEeH OM 3neKmpuyeckou cemu. [lpoymume JOKYMEHMAUUK Ha

NHB. N° nodn.

M3m|/Tlucm] N° dokuym. | Modn. |dama

BAHP.466219.015P3 =

Konupoban $dopmam Ak




[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

kapmy pacwupeHus u bBeinonHume HeodxoduMble GONOAHUME/bHbIE ANNAPAMHbLIE UAU
NPO2pAMMHbIe U3MeHeHUs 0ns GaHHOU Kapmbl.
* Bcw HeodxoduMyw uHPOpPMAUUK O MAMEPUHCKOU NAGME MOXHO Haumu b ee

«Pykobodcmbe no 3kcnayamauuu» BOHP.469579.015P3.

6.7 F_AUDIO: Pasbem ayduo Ha nepedHed naHenu

[laHHbIU pasbem npedHasHayveH 0na nodkawyeHus ayduo pasbemod nepedHeu

(nuuebod) naHenu cucmeMHo20 Onoka. KoHmakmbl GQHHO20 pa3beMd NOKA3AHLI Ha

pucyHke 17.
1 MIC L 2 Ground
i 10 3 MIC R i NG
[ AR B [ ]
alalalalas 5 Head Phone B & MIC Detection
1 g i SEMSE SEND ! No Pin
Q Head Phone L 10 Head Phone Detection

PucyHok 17

6.8 F_PANEL: Pa3bembl uHdukamopob cocmosHus nepedHel naHenu

Pasbembl uHdukamopob nepedHel naHenu cayxam 0459 NOOKAKYEHUS KHONOK U
cbemoduodHbix uHdukamopob, pacnonoXeHHbIX Ha nepedHeU NAHeAU K MAmepuHCKoUu

nname. KoHmakmsl JQHHO20 pasbeMa NOKA3QaHbl HA pucyHke 18.

| Power LED | [Power Switch | ! HDDLED + 2 Power LED +
Mo 3| HDDLED- | 4 | PowerLED-
! : : : : TJT 5 Reset Switch & Power Switch
& T Reserved : :
Ld L 7 Reset Switch H Power Switch
|HDD LED | |[Reset Switch | g S 10 K i
PucyHok 18

BAHP.466219.015P3 [

NHB. N° nodn.

M3m|/Tlucm] N° dokuym. | Modn. |dama
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[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

6.9 F_USB2.0 _1-2: Pa3ssem USB 2.0

[lanHbil  pa3beM npedHa3HadeH G6na  nodknwdeHus nopmod USB 2.0 Ha
nepeaHeﬂ/ﬁoKoboﬂ/nuueboﬂ naHenu cucmemHozo dnoka/mMoHodnoka. KoHmakmer USB 2.0

pasbeMob nokasaHel Ha pucyHke 19.

1 YCC© 2 VYCC
i 10 K| LUSB0- & LUSB1-
[ | [ R ]
- 5 LUSBED+ & USBE1+
1 9 7 Ground 8 Ground
9 Mo Pin 10 MNC
PucyHok 19
BHuMaHue!

* Bo u3dexaHue nobpexdeHus nodkanw4aembix ycmpoucmd  Heodxodumo

npabuncHo nodknwyvamb koHmakmel VCC u Ground.

6.10 F_USB3.0: Paswem USB 3.2 Genl1 5 I3/c

[laHHbIU pa3beM npedHa3HayeH 0ns nodknwyeHus nopmob USB 3.2 Gen? 55/ c.

Ha mMamepuHckod naame BuideneH ubemoBuiM peweHueM (canamoBsid/cunud).

1 Power il USB2.0+
2 USB3_RX_DN 12 USB2.0-
3 USB3_RX_DP 13 Ground

0 E E 1 4 Ground 14 USB3_TX_C_DP
5 USB3_TX_C_DN 15 USB3_TX_C_DN
b USB3 TX C DP 16 Ground

: - 7 Ground 17 USB3_Rx_DP
8 USB2.0- 18 USB3_RX DN
9 USB2.0+ 19 Power
10 Ground 20 No Pin
Pucynok 20

6.11 ATX, 8pin_ATX: Pasbembl numaHus

[laHHble pasbeMbl npedHasHayeHsl 615 NOGKAKWYeHUs dn0Ka nNumaHus dopmama
ATX.

BAHP.466219.015P3 =

NHB. N° nodn.

M3m|/Tlucm] N° dokuym. | Modn. |dama

Konupoban $dopmam Ak




[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

NHB. N° nodn.

1 +3.3V 13 +3.3V
2 +3.3V 14 -T2V
- 3 Ground 15 Ground
12 |39 2 4 45V 18 PS-ON#
88 5 Ground 17 Ground
EE & +8V 18 Ground
Sg] 7 Ground 19 Ground
ale 8 PWR OK 20 Res
: % . 9 5VsB 21 +5V
10 +12v 27 +5V
n +12v 23 +3V
12 +3.3V 24 Ground
8 5 1 Ground 5 +12V
2 Ground & +12v
ooog 3 Ground 7 +12V
4 ! 4 Ground 8 +12V
PucyHok 21
BHumaHue!

* [Ina odecneveHus cmadunbHOU padomsl MamepuHckoU naamsl npobepbme

HadexHocmb nodknyeHus Bcex pasbemob ATX u 8pin_ATX, a makxe kadened numaHus

220 B.

6.12 COM: Pa3beM nocnedobamensHo20 nopma

PasbeM npedHasHaveH dna nodknwyeHus nocnedobamenbHo20 nopma. KoHmakmb
JdaHHO20 PA3beMa NOKA3aHbl HA pucyHke 22.

1 DCD 2 SIN
2 10 3 souT 4 DTR
: : : : s 5 Ground [ DSk
1 9 7 RTS B CTS
9 RI 10 No Pin

PucyHok 22

6.13 CPU_FAN1-2, SYS_FAN1-2: Pa3bembl BenmunsamopoB

Pasbemsl  Benmunsmopob ¢ PWM  (WWKMM) ynpabneHuem Heodxodumsl 03NS
NOOKAKYEHUS cucmeMbl OxNGXOeHUs Npoueccopa, 4 MAkxe KOPNYcHoU cucmeMmsb

oxnaxdeHus, ecaru makoBas umMeemcs; odecnevubawm ynpabnenue Bo3dywHbIM NOMOKOM

BAHP.466219.015P3 =

M3m|/Tlucm] N° dokuym. | Modn. |dama

Konupoban $dopmam Ak




[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

(CFM) nocpedcmbom usmeHeHus 4ucna odopomod  kpeinbdamku.  [lns Haudonbwed

3¢dpekmudHocmu pekomendyemcs ucnonb3obame Lpin-obeie BeHmunsmopsl.

s n mu| HazHaueHne KoOHTAKTOB
— | pasweMa ana pexuMa PWM

1 Ground 2 +12W

3 Sense 4 | Speed Control Signal

Pucyrok 23
BHuMaHue!

* [lononHumensHble napaMempbl ynpabneHus docmynHel B cucmeme «BIOS» —

MeHi «[ononHumensHo» — «CocmosiHue padomocnocodHocmu [1K».

6.14 F_TPEC: Pasbem USB 3.1 Gen2 Type-C

Pasbem npedHasHaveH 0n9  NOOKAKYEHUS K nuuebol/dokoBol  nawenu
dononHumensHo20 BeiHOCHO20 pasbema/adanmepa Type-C. [lanHbld paskem sbasemcs

0e30NACHbLIM U 30WUWeH oM cAYy4auHou owudku Npu NOGKAKYEeHUU.

sBU2 | VBUS
SBUA |_ — TX2+
cc1 [ TX2-
VBUS — | | GND
RX1-_ | | RX2+
RX1+ —— — RX2-
GND _ - GND
TX1- — — B
X1+ | — D+
VBUS —] cc2
PucyHok 24

6.15 CLR_CMOST: pa3bem cdpoca CMOS-namMamu MamepuHckoU namsmu

Pa3bem npedHa3HayeH dna cdpoca (MOS-namsmu MamepuHckou naamel 9ns

Bosbpama k 3abodckuM HacmpoukaMm.

NHB. N° nodn.

BAHP.466219.015P3 =

M3m|/Tlucm] N° dokuym. | Modn. |dama
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[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

6.16 SPI_TPM: pa3bem nodknwyeHus modyns TPM.

PasbeM npedHasHa4veH dna nodknwyeHus modyns wuppodarus TPM.

6.17 ESPI: pasbem dng nodknwyeHus nepudepulHbix ycmpoucmb

PasbeM npedHasHayeH 4ng nodkAwYeHUs nepudepuuHbix ycmpoucmd 4Yepes

uHmepdeuc eSPI.

6.18 F_USB3: pasvem USB3.0

[lanHbil  pa3beM npedHasHaveH 8na  nodkawdeHus nopmod USB 3.0 Ha

nepeaHeG/ﬁoKoboﬂ/nuueboD NAHeNu CUCMeMH020 6/10K(1/M0H06/10K0

6.19 XMP1. nepekniw4amens Boidopa pexuma XMP

Nepeknwyamens pexuma padomsl XMP onepamubHou namsmu.

6.20 CN_UART: pasbem UART

PasbeMm npedHasHayeH G6n5 nodkawdeHus dpyz2ux uudpobuix ycmpoucmb no

npomokony nocnedobamensHou cba3u.

6.21 CN_I2C: pa3swbem 12C

PasbeM npedHa3HaveH 48na  nodkawdeHus  uudpobbix  ycmpoucmb  Yepes

uHmepoeuc 12C.

NHB. N° nodn.

N3m

flucm

BAHP.466219.015P3 =

N°® dokum. | Modn. |Nama
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[lodn. u dama

Bsam. unb. N°|MHB. N° dudn.

[Modn. u dama

7 TEXHMYECKOE OBCNYXUBAHWE CUCTEMHOIO B/10KA

Ha npednpusmusx  0dbl4HO — mexHudeckoe — odcayxubaHue  onpedensemcs
peznaMeHmoM. B 3abucumocmu om npuHadnexHoCmMu MEeXHUKU K mou uAu  UuHou
Kamez2opuu peznaMeHmoM onpedensimcs 0dbeMbl U nepuoduyHocmb 0dcayxubaHus.

[lpu doMawHem ucnonb3obaHuu docmamoyHo npobBodumb no Mepe 3a2psA3HEHUS
oyucmky noBepxHocmeu OM NbIAU C NOMOWbLKW MS2KOU MKOHU CMOYEHHOU CAadbiM
pacmBopoM He azpeccubHoz20 Mowwez0 cpedcmba nudo cneuuancHeiM cpedcmBom  dng
04uCmKU MOHUMOPOD.

Mlpu 3kcnayamauuu 6  302psi3HeHHbIX  ycnobusx Audo npu  nodo3peHuu Ha
nepezpeb npobodsm ouucmky kopnyca, cHab npedbapumenbHO KpbIWKY, OM NbIAU C
noMowbl cxamozo Bosdyxa unu neinecoca.

Bce padomsl donyckaemcss npobodumb mMOAbKO NPU  OMKAKYEHHOM OmM cemu

WHYpe numaHus.

NHB. N° nodn.

N3m

flucm

N° dokuMm.

Modn.

flama

BOAHP.466219.015P3

flucm

25
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8 BO3MOXHbIE MPOBAEMbI U METOLbI MX YCTPAHEHUSA

Mposbnernue Heucnpabrocmu

Bo3MoxHas npu4uHa
HeucnpabHocmu

Memod ycmpaHeHus
HeucnpabHocmu

Ycmpoucmbo He Bkawvaemcs.
WHdukamop "Power” Ha
CUCMeMHOM dnoKe He
3az2opaemcs.

He nodknwyeH kadenb numaxus.
BbiknwyeH Boiknovamens bl
usdenus. BeiknwyeHn cemeBou
¢unbmp unu UBIM k komopomy
nodkAwYeHo usdenue.

Mpobepumb npabunbHocmb
nodknyeHus kadens. Bkawyums
Boiknwyamens Ha Bll, cemeboM
dunbmpe unu UBIT.

Ycmpoucmbo 3az2pyxaemcs,
uHdukamop nokassibaem
akmubHocmb Xecmkoz2o ducka,
HOQ MOHUMOPEe Hem u300paxeHus.

HeHadexHoe coeduHeHue kadens
MOHUMOPQ C PA3bEMOM
Budeokapme. MoHumop BbiknwYeH
UNU K HEMY He NOJKAK4YEeHO
numaue.

Mpobepbme nodknw4yeHue kadens
MOHUMOPQ, 3adukcupyume
30XUMbl HO pasbeme kadens
numaHus. Bkaw4ume MoHUmMoOp.

Ha 3kpaHe MoHumopa
nosibasemcs coodweHue
Checksum error».

«CMOS

Paspsdunace damapes CMOS.

3ameHume damapew CMOS.
Hacmpoume napamempsl ¢
nomowbio BIOS Setup.
CoxpaHume.

CoodweHue Ha 3kpaHe npu
3a2py3ke «Keyboard error» unu
«Keyboard not present».

He nodkniwyeHa knabuamypa.

Npobepumb nodknw4eHue
knabuamypesi.

Komnbiomep Bknwvaemcs,
uHdukamop “Power” cbemumcs,
ONepauuOHHas cucmeMa He
3az2pyxaemcs. Ha MoHumope

B BIOS He BepHo
CKOHdU2ypupobaHO 3a2pYy304HOe
ycmpoucmbo.

Mpobepbme onpedensemcs Au
xecmkuu duck B BIOS Setup,
ykaxume BepHbil nopsdok
3a2pysku. Ecnu duck He BudeH B

U -

E nosbnsemcs Hadnucb “Boof BIOS odpamumecs & cepbucHbil

© disk failure” unu "Non system UeHmp.

: . . n

- disk or disk error”.

D -

2 Komnbiomep Bknwyaemcs, Cdou unu omKa3 cucmemMHo20 Beiknoyumb u cHoba Bknwyumb
uHdukamop “Power” cbemumcsa, |dnoka. cucmeMHblU 00K 4epes

= ONepauuOHHas cucmeMa He 1-2 Munymsl. Ecau cumyauus

gn 3az2pyxaemcs. CucmeMHbIU nobmopsemcs, odpamumbcs B

s dnok usdaem npepbiBucmbil cepBucHbIl ueHmp.

S 3bykobou cuzHan u3 koMduHauuu

z KOPOMKUX U GAUHHBIX

= 2ydkob.

o

I

3

=

o

[32]

[aa]

]

€

=}

[y

s )

c

D

o

 —

<

1=}

o

c

= Nucm
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9 XPAHEHUWE

U3denue B ynakobke uszomobumens donxeH xpaHumbcs B omannubaeMsix
nomMeweHusx npu memnepamype om 1°C do 40°C, omHocumensbHou BaaxHocmu Bo3dyxa
He donee 80%.

B cknadckux nomeweHusix He donxHO Obimb NApob kucnom, wenoyeu unu dpya2ux
xumuyecku akmubHbix Bewecmb, napbl u 2a3bl komopbix Moz2ym bBei3bamb koppo3uk.
Cknadckue noMeweHus GOAXHbI dbiMb 3AWUWEHbI OM 2pbi3yHOb.

[lpu xpaHeHuu u3denus B ynakobke uszomobumens dGonoAHUMENbHbIE Mepbl
kKoHcepbauuu He mpedywmcs.

Cpok xpaHeHus B ynakobke uszomobumens — He donee mpex nem.
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10 TPAHCTNOPTHUPOBKA

M3denue u Hocumenu dadHbiXx 6 ynakobke Moz2ym mpaHcnopmupoBambcs
abmoModunbHbIM, Xene3HoG0poxHsIM U abuauuoHHbIM (B 2epMemu3upobaHHbiXx Omcekax)
Budamu mpaHcnopma Ha Awdoe paccmosiHue, npu ycnobuu 3awumsl ux oM 2psA3uU U
amMocdepHbix ocadkob

Tpancnopmupobka no xenesHou dopoz2e donxHa ocywecmbnsmbcs B Kpbimbix
BazoHax, a npu nepebo3ske B omkpbimbix BazoHax — 6 koHmeuHepax. Pa3MeweHue u
KpenneHue MPAHCNOPMHOU mapsl € ynakoBaHHbiMU u3denusMu B MPAHCNOPMHbLIX
cpedcmbax  donxHbl odecnequbamb ee ycmouyuboe nonoxeHue u He donyckamb
nepemeweHus bo Bpema mpaHcnopmupobku.

[lpu noz2pyske u pasz2pyske usdenus donxHbl cmpo2o BbinonHsmbcs mpedobaHus

MAHUNYASAUUOHHBIX 3HAKOD u Hadnuceu Ha ynakobke
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1 9YTUAN3AUNA

PeweHus 0  npekpaweHuu  3kKCNAYyamauuu,  ymuAausauuu  NpuHuMaem
3KCNAYamupyowee AUUO UAU OP2aHU3AUUS.

locne okoH4aHus cpoka cnyxdbl usdenus e20 Henb3s beidpacekibamb BMecme c
00bl4HbIM dbiMOBLIM MycopoM. Bmecmo 3mozo oHo nodnexum cdayve HA ymunusauuw B
coombemcmbyowul NYHKM NPUEMA 3N1eKMPUYeCcKo20 U 3N1eKMPpOHHO20 o0dopydobaHusa dns
nocnedyrwweu nepepadomku U ymuausauuu B coombemcmBuu c ¢edepanbHbIM unu
MeCmHbIM 3akoHodamenbcmbom.

Odecneyubas npabunbHyw ymunudauuw danHoz2o0 npodykma, Bel nomMozaeme
cdepeyb npupodHble pecypckl u npedombpawaeme ywepd 0ns okpyxawweu cpedsl U
3dopobbs nwded, komopeil Bo3MoxeH B cayy4ae Hewadnexaweu ymuauzauuu usdenus.

Bonee nodpodHyw uHGOPMAUUKW O NYHKMAX NPUEMA U ymuAau3auuu GaHHOZ20
NPOdYKMa MOXHO NoAyd4umb B MEeCMHbIX MYHUUUNGAbHBLIX O0pP2AHAX UAU HA Nnpednpusimuu

no BeiBo3y deimoboz2o Mycopa
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12 TAPAHTUMHBIE OBA3ATE/IbCTBA

N3zomobumens 2apaHmupyem coombemcmbue kavecmba usdenus mpedobaHusm
mexHu4eckux ycnobuu npu codnwdeHuu nompedumenem ycnobuu u npabun xpaHeHus,
mpaHcnopmupobaHus, MOHMAxXa U 3KCNAYamauuu, ycmaHobaeHHbIX 3KCNAYamauuoHHOU
dokyMeHmauueu.

[apaHmMuUHLIU CPOK 3KCNAyamauuu u3denus — He MeHee 00H020 20da C
MOMeHMa OM2pYy3Ku nompedument.

llonyckaemcs no coznacobaHuw npednpusimusi-u3zomobumens ¢ nonb3obamenem
ycmaHabaubamb uHble 3HaYeHus 2apaHmuuHbIX Cpokob u npabuna ux ucyvucneHus, ecau
3mo npedycMompeHo B dozobope Ha nocmabky.

[apaHMUuUHLIU CPOK HAQ KOHKpPemHblU 3k3eMnnsp ycmpoucmba yka3aH B ezo
nacnopme.

BoccmanobneHue usdenus, Bbiwedwezo u3 cmpos & meyeHue 2apaHMuUUHO20
cpoka, ocywecmbnsemca 3a c4em  npednpusmus-us2omobumens  opz2aHu3auued,
ocywecmbnswweu 6800 & 3kcnayamauuw U mexHudeckoe  odcayxubaHue, unu

npednpusmueM-u3zzomoBumenem.

o

E -

S N3zomobumens ocbodoxdaemcs om 2apaHmulHbix 0ds3amenscmb, ecnu:

3

- ® HapyweHsl ycnobus 3kcnayamauuy;

D

o

= * omcymcmbyem nacnopm u3denus;

S ®* kopnyc unu cocmabrble 4Yacmu usdenus uMewm BHewHue ¢u3suveckue,
=)

(g

s XUMuYeckue u mepmuyeckue nobpexdeHus;

E ® ycmpaHeHue HeucnpabHocmeu npou3bodunocb He YNOAHOMOYEHHLIMU HA MO
= auuaMuU.
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13 KOHTAKTHI

000 «Mezanonuc-TenekoM Pe2uoH».

Adpec dns HanpabneHus koppecnoHdeHyuu: 664007, 2opod Mpkymck, a/s 131

Ten./®dakc: +7 (395) 255-88-88
+7 (924) 542-20-00

E-mail: sale@megapolis-telecom.ru
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