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MownOdounc

Bce ynomsiHyTble B 3TOM JJOKyMeHTe Ha3BaHUS NPOJYKTOB, JIOTOTHMIIbI, TOPrOBble MapKU M

TOBAapHbBIE 3HAKY IPUHAJIJIEXXAT UX BJIaJIe/IbIIaM.

Tosapubie 3Haku «MoiiOduc» u «MyOffice» npunammexar OOO «HOBbBIE OBJIAYHbBIE
TEXHOJIOT'UWN».

Hu mpu kakmx 0OCTOSITENILCTBAX HEJb3sl MCTOJIKOBBIBATH JII0OOE COIEepXKMMOe HACTOSIIero
JOKYMEHTa KakK IMpsIMOe WM KOCBEHHOe TpefoCTaBJieHHe JIMIIeH3WW WA paBa Ha WCIIOJIb30BaHHUE
TOBApPHBIX 3HAKOB, JIOTOTUIIOB UJIM 3HAKOB 0OCITY>KUBaHUS, IPUBE/IEHHBIX B HEM.

JIro6oe HECaHKIIMOHMPOBAHHOE WCIIOJIb30BaHHe 3THUX TOBAPHBIX 3HAKOB, JIOTOTHIIOB WJIH

3HAKOB 00OCITy>XKMBaHUs 0e3 MMChbMEHHOTO pPa3pelleHns UX MpaBoobyafaTesist CTPOTO 3aIpereHo.
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IMEPEYEHB COKPAIIIEHNN 1 OBO3HAYEHUN

B HacrosimeM [1OKyMeHTe TIPUMEHSIOT Cllefylolllie COKpalleHuss U 00O03HaueHus

(cm. Tabmuy 1).

Tabmuia 1 — CoxkpaiiieHust ¥ pacimbpoBKU

CoxkparteHust Pacmmdposka
I1o [IporpammHoe obecrniedenve
I[IK [TepcoHasnbHBIN KOMIIBIOTED
ocC OmnepanuoHHas cucTeMa
CO CucreMa pelakTUPOBAHUS U COBMECTHOM pabOoThI
CPU Central processing unit, npomeccop
PGS CucreMa xpaHeHUs TaHHBIX
RAM Random-access memory, onepaTtvBHas TaMsITh
IOPS Input/output operations per second, KOJTM4YeCTBO OMepalnyii BBOJIa-BHIBO/IA B CEKYHTY
HDD Hard(magnetic) disk drive, ycTporicTBo xpanenust nHbopManuu (HaKOIIATEh)
OCHOBaHHOE Ha IMPUHIIUITe MAaTHUTHOMW 3aITUCH
sSD Solid-State Drive, TBepAOTeNbHbIN HAKOMUTEb, OCHOBAHHBIN HAa 3HEprOHe3aBUCHMOM

HeMeXdHNUYeCKOM IIpUHIUIIe
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1 CEPBEP C POJIBIO OPERATOR

Ins  BBINOJIHEHWS ONEepaTOpoOM [AeHMCTBUM 1O HACTpPOMKe W YCTaHOBKe MPOJyKTa

«MoitOduc YactHoe O6mako 3» HE0oOXOAUMO TIOATOTOBUTH CepBep C POJIbI0  operator,

OTBevalol1i TpeOOBaHUSIM, ONIMCAHHBIM B 3TOM pasJiele.

1.1 AnnapaTHslie TpeOOBaHHS K cepBepy operator

AnmapartHbie TpeOOBaHUS K CEPBEpPY C POJIbIO operator yKa3aHbI B TabmuIle 2.

Tabnuita 2 — AmnmapaTHble TpeOOBaHUS K CepBepy C POJIbIO operator

MuHuManbHbIe Pexomennyembie
MuHuMasnbHbIe
TpeboBaHUS TpeboBaHUS
[TapameTp TpeboBaHUS . .
ISl KITACTePHOM ISl KITACTePHOM
Iutst ycTaHoBKuU standalone
YCTAaHOBKU YCTAaHOBKU
[Ipouieccop x86-x64 nokoeHus x86-x64 nokoneHus x86-x64 nokoneHus
Sandy Bridge wu Sandy Bridge wmu Sandy Bridge wu
BBIIIIE BBIIIIE BBIIIIE
(Intel Xeon E5 nnu (Intel Xeon E5 nnu (Intel Xeon E5 nnu
BBIIIIE) BBIIIIE) BBIIIIE)
Komuuectro simep CPU 1 vCPU 4 vCPU 4 vCPU
OnepaTupiias MaMrs: 4 T'6aiir 4 T'6aiir 8 [6aiir

(RAM)

CkopocTb ceTeBo
IIOJICHCTeMBbI

1 I'6but/c u BhIIE

1 I'6ut/c u BbILIE

1 I'6but/c u BbIIE

O0OBeMm XecTKoro JUCcKa

50 I'6aitr HDD

50 I'6aitr HDD

50 I'6aitr HDD

1.2 IIporpamMmMHBIe TPeOOBaHMSI K cepBepy operator

[TporpamMMHBIe TpeboBaHUS K CepBepy C POJIbIO operator yKa3aHbl B TabmuIe 3.

Tabnuna 3 — IIporpammHble TpebOBaHUS K CepBepy C POJIbIO operator

Tun gononauTtensHoro 110

HaumenoBanue

Bepcus

[Topnep:xuBaeMble BeG-Opay3epsl

[TonnepxuBaeMble BeO-Opay3eph! Ipe/iCTaB/IeHbl B paszerie

«IIporpammusie TpeboBanus k [TK

I10JIb30BaTeJIA»

CrenyanbHOe MTPOTPaMMHOE
obecrieyenue

Python

3.6.8 miia CentOS 7.9,
ycraHaBiauBaetcst u3 EPEL
nmakerom python3
3.8+ g oCTaILHBIX
nopanepxuBaeMbix OC

Docker

ot 24.0.0 o 26.0.1
(npoBepka noaziepkKu Hosee
TO3JHUX BEPCHUM He

MIPOBOJIATIACK)
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Tun qononuutensHoro 110 HaumenoBanue Bepcus
Mopynu Python, ansible-core 2.11.12 pna CentOS 7.9
yCTaHABJIMBaeMble U3 pip WK 2.11.12 - 2.12.10 nng ocTranpHBIX
CUCTeMHBIX IIaKeTOB nogpepxxuBaeMbix OC
(ITomyxupHBIM HIpUGTOM cffi 1.15.1+
OTMeYeHbI IIpsIMble 3aBUCHUMOCTH, cryptography 40.0.2+
BCe OCTaJIbHble SIBJISIFOTCS dnspython 2.2.1+
TPaH3UTUBHBIMH) importlib-resources 5.4.0+

Jinja2 * 2.10+

jmespath 0.10.0+
MarkupSafe 2.0.1+

netaddr 0.10.1+
packaging 21.3+
passlib 1.7.4+

pip 21.3.1+
pycparser 2.21+
pyparsing 3.1.1+
PyYAML 6.0.1+
resolvelib 0.5.4+
Zipp 3.6.0+

* — ycranoBka uimm obHoBjeHue [10 Jinja2 mus OC CentOS BeinomnHsieTcs ¢ Ji060ro w3

MepevrciieHHbIX perto3utopueB OpenStack:

— http://mirror.centos.org/centos/7/cloud/x86 _64/openstack-train/

— https://mirror.yandex.ru/centos/7/cloud/x86 64/openstack-train/

© 000 «HOBBIE OBJIAYHBIE TEXHOJIOI'MW», 2013-2024



http://mirror.centos.org/centos/7/cloud/x86_64/openstack-train/
https://mirror.yandex.ru/centos/7/cloud/x86_64/openstack-train/

MownOdounc

2 CEPBEPHBIE KOMIIOHEHTbBI
2.1 AnmmapaTHbIe TpeOOBaHHSA K CepBepaM CHCTeMbI

2.1.1 Kondurypamus 6e3 orkasoycroiiunBoctH (standalone)

B Ta6JII/IL[e 4 InpruBe/ieHbl MUHHWMAJIbHbIE Tpe6OBaHI/I$I IJisl pa3BEepPThIBAHUA CUCTEMBI oe3

0TKa30yCTOMYMBOCTH CO CJIEAYIOIIMM MaKCUMaIbHBIM TPOGUIIEM 3KCIUTyaTallUN:
— BCero mnosib3oBarteneii — 999;
— KOJIM4eCTBO OJHOBPEMEHHO aKTUBHBIX Moyib3oBaTesielt — 400;

— KOJIMYeCTBO NOKYMEHTOB, pelaKTUPYEMBIX OTHOBPEMEHHO — 200.

Buumanue:
— M3-3a HEBO3MO)XHOCTH MaCIITabMpOBaHUs KOHPUTYyparnuK 6e3 0TKa30yCTONYUBOCTH
(standalone) B TekyIem pesxruMe MaKCUMAJIbHO JIOTYCTUMOE KOJIMYeCTBO T0Ih30BaTesei

<1000;
— TpeGOBaHMUS PaCIIPOCTPAHSIOTCS HA CUCTEMBI C OOIIMM KOJIMYeCTBOM OJIb30BaTeNIei OT
1 no 999.
[Tonpob6Hee maHHast kOHUrypalus onucaHa B JokyMeHTe «"MoiOduc YactHoe Obiako 3".
ApxuTeKTypay.
Tabmuua 4 — MuHuMaibHble TpeOoBaHUS [l yCTaHOBKH standalone
TpeboBanus
[Tapametp Cucrema pelakTUPOBAHUS U
. Cucrema XpaHeHUs! JAHHBIX
COBMECTHOM paboThI
[Tporeccop x86-x64 mokosnenus Sandy x86-x64 mokosnenus Sandy
Bridge wu Boimme (Intel Xeon E5 | Bridge vy Beimze (Intel Xeon E5
WY BbIIIIE) WJTH BBIIIIE)
KonmuectBo simep CPU 8 vCPU 8 vCPU
OmneparusHast namsth (RAM) 20 I'baut 20 I'baviT
CKOpOCTh CeTeBOM MOICUCTEMBI 1 I'6ut/c u BoIIIE 1 I'6uTt/c u BBIIIE
O0OBeMm XecTKoro JUCKa 100 I'baititr SSD 100 I'bairT SSD*
IOPS 1000/500 IOPS 1000/500

* be3 yuema k6ombl noav3oBamens.

C6poc daHHbix Ha duck uepe3 fsync donsiceH ykaadvibambcs 6 10 mc.

s yemaro6ku 6e3 omkxasoycmotiuuocmu ¢ uHbiM npoguneM 3Kkchayamauuu Heob6xodumo ob6pamumscs

K BeHdopy O pacuema.
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2.1.2 Kondurypaius ¢ 0TKa30yCTOHIHBOCTBIO

2.1.2.1 TpeboBanus nis kiaacrepa ¢ npodpuiaem no 2000 monb3oBaTesieit

B Ta6m/1ue 5 IprBeJieHbl MUHUMdJIbHbIE TpeGOBaHI/Iﬂ IJisl pa3BepPTbIBaHW CUCTEMbI B peXXuMe

KJIacTepa CO CJIeyIOIIUM IIpoduiieM 3KCIUTyaTalluu:

— Bcero mnosnb3oBareneit — 2000;

— KOJINYeCTBO OJIHOBPEMEHHO aKTUBHBIX Mosib3oBatesert — 1000;

— KOJIMYeCTBO NOKYMEHTOB, peilaKTUPYEMBIX OTHOBPEMEHHO — 90.

[Tonpob6Hee naHHast kOHUrypalys onucaHa B JJokyMeHTe «"MoiOduc YactHoe Obiako 3".

ApxuTeKTypay.
Tabnuna 5 — MunuManbHble Tpeb0oBaHUs [JIs KJIACTEPHOM YCTaHOBKHU
CucreMa pefaKTHPOBAHUS U
[TapameTp . Cucrema xpaHeHHS TaHHBIX
COBMECTHOU paboThI
x86-x64 nokonenus Sandy Bridge | x86-x64 mokonenus Sandy Bridge
[Ipouieccop vy Beite (Intel Xeon E5 mn vy Beiie (Intel Xeon E5 nmm
BBIIIIE) BBIIIIE)
KonuyecTBo BUpTYyaIbHBIX 6 1
MallIVH
KomuuectBo sgep CPU 44 vCPUs 76 vCPUs
OmneparuBHas namsath (RAM) 108 I'6auT 116 I'6auT

CkopocTb ceTeBot
IIOJICHCTeMBbI

1 I'6but/c u BbIIE

1 I'6but/c u Bl

O0OBeMm XecTKoro JUCcKa

0,44 T6aitr SSD

IOPS 1000/500

0,25 T6ait SSD
0,38 T6aitr HDD*

* be3 yuema k6ombl nonwb3obamens.
Cbpoc daHHbix Ha duck uepes fsync domiceH ykaadvibambcs 6 10 mc.
Ipu ucnoavzoBaquu xpaHunuwa GlusterFS.

Jlnsa nazpyosicenHozo kaacmepa pekomeHdyromes NVMe ducku.

2.1.2.2 TpeboBanus nis kiacrepa ¢ npodpuiem dosee 2000 monb30BaTesnei

Jl1s1 KjlacTepHOM YCTAaHOBKH, Ha KOTOPOM IuiaHUpyeTcs: pabora 6osee 2000 mosib3oBaTesiei,

HeoOXoquMO O0OpaTUTbCS K BEHAOPY [JIsl pacdeTa pa3MepoB CepBEpHBbIX PeCcypCcoB W IIOJTy4YeHUs

peKoMeHJalvi 110 06beJUHEHUIO POJIey.
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2.1.2.3 TpedoBanusa k IOPS PGS

TpeboBanus IOPS k paznu4HbIM posisiM IpeficTaBjieHbl B Tabsule 6.

Tabmuna 6 — Tpe6osanus IOPS nns ponen

HavnmenoBanwue pomua® Cpennee 3nagenune IOPS MaxkcumainbHoe 3Hauenre [OPS
PGS-APP 70 100
PGS-BE 30 100
STORAGE 3aBHCHUT OT KOJIMYECTBa 3aBHUCHT OT KOJIMYECTBA
OJTHOBPEMEHHO PeJIaKTUPYeMbIX OJTHOBPEMEHHO PeJIaKTUPYeMBbIX
JIOKYMEHTOB TIOKyMEHTOB
PGS-DB 3aBHCHUT OT KOJIMYECTBa 3aBHUCHUT OT KOJIMYeCTBa
OTHOBPEMEHHO peJJaKTUPyeMbIX OTHOBPEMEHHO peJJaKTUPyeMbIX
JIOKyMEeHTOB JIOKYMEHTOB
PGS-LOG 20 50

* — omrcanue poiieii cM. B okymeHTe «"'MoinOduc YactHoe Obsako 3". ApXUTEKTypay.

[IpumepHBIi pacdeT TpeOOBaHWUM K AMCKOBOM TIIOJICHCTeMe i POJjied STORAGE U DB

BO3MOXeH 110 clefyouiei ¢popmyie:
KOJIMYeCTBO O/JHOBPEMEHHO peJJaKTUPyEMBbIX JJOKYMEHTOB

= 06 I0PS
KOBQ)CIJHLU/IEHT TpeObOBaHHA K

KoaddurmenT nyist pacyera TpeboBaHUM ITpe/ICTaBieH B Tabmuiie 7.

Tabmuma 7 — Koaddurment IOPS nms poneit

HaumenoBanue MakcumanbHOe
% CpenHee 3HavYeHMe [Ipumeuanue
poTH 3HaYeHUe
STORAGE 52 9 Popmyna paboraet ot 1000
OJTHOBPEMEHHO peJlaKTHPYyeMbIX
JIOKyMEeHTOB
PGS-DB 90 55 ®opmyma paboraer ot 5000
OJTHOBPEMEHHO PeJIaKTUPYeMBbIX
JIOKyMEeHTOB

* — omrcanue poiieii cM. B okymeHTe «"'MoinOduc YactHoe Obsako 3". ApXUTEKTypay.
[Ipu pacuete cinefgyeT NpUHATH BO BHUMaHHe OIIeHOYHBIM XapakTep GOpMYIIbI.

Jlnst paboThI cepBuca MPOIYCKHasi CIIOCOOHOCTb JMCKOBOM TOJICHCTEMBI JIOJDKHA OBITH He

HIDKe cpeqiHero 3HadeHus: [OPS.

st kompopTHOM pabOoThI MPOITYCKHAsi CIIOCOOHOCTD JOMKHA OBITH BBIIIE MaKCHUMAaJIbHOTO

TpeboBanus IOPS.
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2.1.2.4 XapakTepucTuku Hakonureei Ha 6aze HDD

B tabnuue 8 npuBeseHa cripaBo4Has UHPOpMAIUS O [TOKa3aTessiX IPOU3BOAUTENILHOCTH /ISl
pa3’M4YHBbIX BUJOB HakonuTesel Ha 6a3ze HDD. Pa3mep 6ii0ka, ucnosnb3yemMblii P TECTUPOBaHUH,
CYILLIeCTBEHHO BJIMsIeT Ha KOJIMYECTBO Ollepalliii BBOJA-BbIBOJA B CEKYHIY, BBIIOJIHSEMBIX JaHHBIM
THIIOM JIMCKa.

Tabnuia 8 — XapakTepuCTHUKU pa3IMuHbIX BUI0B HakonuTesed Ha 6aze HDD

IOPS MB/s IOPS MB/s
Huck (Bnoi(zplf baiir (Bmok 64 (Bmok 64 (bmok 512 (bmok 512 (BJ'IMIFI/ Sr
(T /RPM) [ | Koai, KGair, K6air, KGair, " ?leni‘i agl‘;
random) random) random) random) q
SATA /
5400 o7 55 3.5 44 22.6 -
S?ZTO%/ 73-79 69 - 76 44-49 47 - 63 24.3-32.1 43.4-97.8
FC /10K 142 - 151 130 - 143 8.3-9.2 80 - 104 40.9-53.1 | 58.1-107.2
SAS /10K 142 - 151 130 - 143 8.3-9.2 80 - 104 40.9 - 53.1 58.1-107.2
FC/ 15K 163 - 178 151 - 169 9.7-10.8 97 - 123 49.7-63.1 | 73.5-127.5
SAS /15K 188 - 203 175-192 11.2-12.3 115-135 58.9 - 68.9 91.5-126.3

MuHuManbHasi — MPOU3BOAUTENBHOCTh  OBITOBBIX  SSD  nji1  aHAJOTMYHBIX — TECTOB
coorBerctByeT 2000 - 3000 IOPS wu Bhllle, ypoBeHb NPOMBIIIJIEHHBIX AUCKOB TUma SSD Moxer
nmocturathb 3Ha4enu# B 100 teic. IOPS.

2.2 CucreMbl BUPTya/IN3alily

,HJ'IFI obecrieyeHust pa6OTbI MPpOAYKTa IMOAAEPXUBAIOTCA CUCTEMbI BUPTYdJ/IM3dlITUN, YKd3dHHbIE

B Tabsure 9.
Tabnuna 9 — Cucrembl BUpTyanu3anuu
Cucrema BUpTyaIM3aliuu Bepcust
VMWare vSphere ESXi 6.5 u BbIIIIE
KVM 3asucut ot Bepcun OC
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2.3 IIporpaMmMHEbIe TPe0OBaHUS K CepBepaM CHCTeMbI

[TporpamMmHBbIe TpeboBaHUS K cepBepaM yka3aHbl B Tabsuiie 10.

Tabmuna 10 — IIporpammubie TpebOBaHUS K cepBepam

[Tapametp

3HayeHue

[TopnepxuBaembie OC

— Astra Linux Special Edition 1.7
«Opemn» (6a3oBbIi);

— Astra Linux Special Edition 1.7
«Boponex» (ycuneHHbIN)*;

— Anst 10.1;

— PE]I] OC 7.3 Mypom (Bepcuss PCTIK);

— CentOS 7.9;

— Ubuntu 22.04

Crangaptasle peniodutopuu OC

[NogxmoueHne Bcex cTaHAAPTHBIX periozutopreB OC
WIY UX 3epKaJjl BO BHyTpeHHel CeTH I yCTaHOBKU
1O 6e3 gocTyna K ceTH UHTEpHET

Penozuropwii epel (mis CentOS 7)

[MonxroueHue JIOKAJILHOW KOIIWYU PeIIO3UTOPHUS AJIst
ycraHoBkHU [10 6e3 mocTyma k ceTd UHTepHeT

Penozutopun elrepo u docker-ce, ppa:canonical-
kernel- team/ppa

[Tonkroyenue penosuropures elrepo
(http://elrepo.org) u docker-ce
(https://download.docker.com/linux/centos/docker-
Ce.repo) Jiyisl YCTAHOBKHU COOTBETCTBYIOIIUX ITAKETOB
snapa Linux u 1O docker, He BXoggmmx B cocTaB
nocTtaBkH Jijist ycraHoBkU [10 6e3 mocTyma k cetu
WHTepHeT

Hoctyn

Jig KaXX[I0ro cepBepa, Ha KOTOPOM BBITIOJTHSIETCS
YCTaHOBKa, NOJKeH ObITh 06ecreden SSH-mocTyr:
— ¢ sudo npUBHUIIETUSIMU

(ALL=(ALL) NOPASSWD:ALL);
— 6e3 mapoJist (HOCTYII IO KJII0YY)

* JlononmHumensbHble mpeboBaHus dnsa darHoli OC ykazaubl 6 credyrouiux 0oKyMeHmax:
— «*MoiiO¢uc YacmHoe Obaako 3”. Cucmema pedakmupoBarus u cobmecmroli pabomst (CO).

Pyxo6odcmBo no ycmaroBke»;

— «*MoiiO¢uc Yacmroe Obaako 3”. Cucmema xpaHeHus daHHbix (PGS). Pyko6odcm6Bo no ycmaHobke»
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2.4 [lonoiHUTeIbHBIE TPEDOBAHHUS K CePBepHOMY IIPOrPaMMHOMY 00ecriedeHHI0

2.4.1 TpeboBanus k ¢paiI0Boii cucreme

[Ipu ycranoBke OC Ha cepBephl kj1lacTepa He0HXOAUMO:
— st CentOS u PEJT OC — ucnonb3oBath ¢aityioByto cucreMy xfs ¢ ¢marom ftype=1;

— st AltLinux, AstraLinux, Ubuntu — ucnonbs3oBaTh GaitioByIo cuctemy exté4.

2.4.2 [Ipyrue TpebOBaHUS K CepBepaM CHCTEMBI

[TonnepxuBaetcs Tonbko IPv4 ampecarust.

TPE6OB8HI/IH K HpOHYCKHOﬁ CITOCOOHOCTH KaHAJIOB JUIS TI0JIb30BaTeJIbCKUX IMOAKJIIOYeHUN

yKa3aHbl B Tabmuiie 11.

Tabmuna 11 — TpeboBaHus K IPOITyCKHOM CIIOCOOHOCTH KaHAJIOB

KomnudectBo mosib3oBaTesneit [IpomyckHast criocobHOCTh
1000 200 M6/cex
10000 1,5 T'6/cex
100000 15 I'6/cex
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3 KIIMEHTCKUE KOMIIOHEHTBI
3.1 Beo-kineHTBI

3.1.1 Annapatssle TpedoBanus K IIK mons3oBarens

Anmnaparssle Tpe6oBanus i [IK nonb3oBatens ykaszans! B Tabmne 12.

Tabmuna 12 — Annapatssle Tpe6oBanus i 1K nonbp3oBaTens

[Tapametp MuHuManbHOe 3HaYeHe PexomeHyeMoe 3HaueHue
[Ipoueccop x64, ¢ TakToBoit yactorou 2 [T, 2 x64, Intel Core i5 nokosienue 6 u
spa BBIIIIE
OmnepartuBHas namstb (RAM) 4 I'6apiT 8 I'GaiiT u BhIllIE
[IpocTpaHCTBO [IJ1s yCTAaHOBKHU 10 I'baiiT cBOOGOIHOTO MecTa 10 I'6aiit cBobOHOTO MecTa (SSD)
HAa ’KeCTKOM JIKCKe
MonwuTop Paspemienue 1024x768 Pazpemenrie 1920x1080 u Boite
HNucTpymeHTHI KrnaBuatypa, Mbiib KnaBuatypa, Mbiib
B3aUMOJIEHUCTBUS C
uHTepdeicom

3.1.2 IIporpammusbie TpedoBanus k IIK mosb3oBaTens

«MoitOduc Yactaoe O6mako 3» paborocnocobHO Ha IulatpopMax U Opaysepax,
nepevrciieHHbIX B Tabmuie 13.
Jlns xoppekTHOM pabotbl Beb-Bepcun kiumeHTa «MonOduc YactHoe Obmmako 3» 6paysep
JIOJDKEH OTBeYaTh CIIelyI0IIMM MUHHUMANIbHBIM TPeOOBaHUSIM:
— nopnepxxka cranpapros: HTTP 1.1, HTML 5.0, CSS3, JavaScript (ECMAScript 2015
(ES6)), Service Workers, Websocket;
— paspelieHO UcIoyib30BaHUe: cookie, localStorage, sessionStorage, JavaScript, IndexedDB,
BCIUIBIBAIOIIMX OKOH;
— HajlMuve BCTPOEHHOro MexaHu3Ma npocmorpa PDF-daiinos.

Tabmuna 13 — Ilepeuens nopanepxyuBaeMbIx 6pay3epoB U IUIAaTHOPM

OrnepanyionHas cucremMa [TonnepxuBaemble Be6-6pay3epst

Windows 7 (64-pa3psinHasi Bepcus) — Google Chrome 109.0.5414.120;

— Mozilla Firefox 115.10+;

— Sunexc bpaysep 24.1+;

— Microsoft Edge Chromium 109.0.1518.140

Windows 8.1 (64-pa3psinHas Bepcust) — Google Chrome 109.0.5414.168;

— Mozilla Firefox 115.8+;

— Sunexc bpayzep 24.4+;

— Microsoft Edge Chromium 109.0.1518.140
Windows 10 (64-pa3psiaHast Bepcust) — Google Chrome 124.x+;
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OmneparoHHas CUCTeMa

[Tonnep>xuBaemble BeO-6pay3epsl

— Mozilla Firefox 124.0 +;
— Sunexc bpaysep 24.4+;
— Microsoft Edge Chromium 123.x+

Windows 11 (64-pa3psiaHast Bepcust)

— Google Chrome 124.x+;

— Mozilla Firefox 124.0+;

— Sunexc bpaysep 24.4+;

— Slupexc Bpaysep KopriopatusHbiii 24.1+;
— Microsoft Edge Chromium 123.x+

AnwT Pabouas crannus 9 u K9.2 (64-paspsanas
Bepcus)

— Mozilla Firefox 105.0 +;
— Supexc bpaysep 23.7+;
— Microsoft Edge Chromium 97.0.4692.99

Anbt Pabouas crannus 10 u K10 (64-paspsinHas
Bepcust)

— Mozilla Firefox 112.0 +;
— Supexc bpaysep 23.9+;
— Microsoft Edge Chromium 116.0.5845.96

Astra Linux Common Edition penmz «Open» 2.12
(64-paspsiHas Bepcus)

— Mozilla Firefox 124.0.2+:
— Supexc bpaysep 23.1+;
— Microsoft Edge Chromium 111.0.5563.64

Astra Linux Special Edition penu3 «CMoneHcK»
1.6 (64-pa3psiHas Bepcus)

— Mozilla Firefox 123.0.1+;
— Sunexc bpaysep 24.4+;
— Microsoft Edge Chromium 108.0.5359.98

Astra Linux Special Edition «Boponex» 1.7
(64-paspsiHas Bepcus)

— Snpexc bpaysep KopnopatuBHbiii 23.9+;
— Microsoft Edge Chromium 117.0.5938.132

Astra Linux Special Edition «Cmomnenck» 1.7
(64-paspsiHas Bepcus)

— Motzilla Firefox 118.0+;
— Slupexc Bpaysep 24.1+

macOS (Tekylias Bepcusi)

— Google Chrome 124.x+;

— Mozilla Firefox 125.0+;

— Sunexc bpaysep 24.1+;

— Apple Safari 17.x+;

— Sunexc bpaysep KopriopaTusHbiii 24.1+

3.2 MoOnIbHBIe KJIUeHTHI

TpeboBanus mpescraBieHbl B JIokyMeHTe «"MouOduc JlokymeHTH" Jis MOOHIIBHBIX

maTdopm. CucteMHbIe TpeOOBaHUS.
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