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1. O01ee onucanue

@yHIaMEHTANBHON 1LEeNbl0 IporpaMMHoro komiuviekca «WHrerpanusa ¢ KLIP»
(manee — IIK) sBasercs oOecrneueHrWe aBTOMATU3ALMKM TPOLECCOB HHTErpaluu
BEIOMCTBEHHbIX HH(popManmoHHblx cuctem (naizee - BUC) ¢ KHOP ®PIY nns
OKa3aHUs MAacCOBBIX COLIMANIBHO-3HAUYUMBIX ycayr (nanee - MC3VY) B aeKTpoHHOM
BUJE€ C TPUMEHEHHWEM MAIIMHOYUTAEMbIX UUMPOBBIX  ATIMUHUCTPATUBHBIX
PErIAMEHTOB B COOTBETCTBUU ¢ JaHHBIM OO3.



2. Texunueckoe onucanue INK

IIporpaMMHBIM KOMIUIEKC IOCTPOEH IIO TPEX3BEHHOW apXUTEKType Ha Mono
software platform, u pyHkmonupyer B cpene Linux COBMECTHUMBIX ONEpPaIIMOHHBIX
CUCTEM.

[IporpammHuo-Texnuyeckoe pemenue IIK  peanmzoBaHo Ha  OCHOBE
TPEX3BEHHOM apXUTEKTYpbl, BKIIOUAIOIIEH B ce0s:

- ypOBEHb XpaHeHus 1 00paboTku qaHHbIX: PostgreSQL Server;

— yposenb npunoxenuii: NGINX u Mono software platform;

- YPOBEHb MPEACTABICHUS TaHHBIX: Opay3ep Ha KIMEHTCKON MalluHe.

Hoctyn nones3oBateneii k IIK ocymecTBiseTcss Mo NPUHLOHUNY «TOHKOIO
KITUEHTAa.

VYcTaHoBKa MOXKET ObITh BBIMOJIHEHA IO OAHOMY U3 CIEAYIOIIMX BapUAHTOB:

1) OmHOMAIIMHHAS YCTaHOBKA

Bce tpu kommnonenTa — PostgreSQL Server, NGINX, Mono u T1K — gomxHbI
OBITh YCTAaHOBJIEHBI Ha OJHOW MamuHe. B 3TOM ciiydae cucremMa yCTaHOBIIEHA W
paboTtaeTr Ha oJIHOM MaminHe. JIokaabHas ceTh He TpedyeTcs.

2) YcraHoBka B HeOoubIHX ceTsax (10 200 paboumnx mMecr)

B cetu opranusyercs cepBep, Ha KOTOPBIH YCTaHABJIMBAIOTCS CEPBEPHBIC
koMroHeHThI — PostgreSQL Server, NGINX, Mono u I1K.

KnueHnTckuii KOMIOHEHT - Opay3ep — HaXOAUTCS Ha KaxaoM pabodyeM MecTe B
CETH, M C HETO MPOUCXOAUT MOAKITIOUEHUE K CEPBEPY.

3) Ycranoska B [10/e (200-2000 pabounx mecr)

B [1O/le pa3zBopauuBaeTrcs 2 cepBepa:

e cepBep nmpuiiokeHuit — Ha HeM ycra"aBiauBaeTcss NGINX, Mono u I1K
e cepBep 0a3 manHbIX PostgreSQL Server,

KnueHnTckuii KOMIOHEHT - Opay3ep — HaXOAUTCS Ha Ka)XJI0M padodyeM MecTe B

CETH, M C HETO MPOUCXOAUT MOAKITIOUEHUE K CEPBEPY MPUIOKEHUH.



3. HporpaMMHme H anmnmapaTHbIC TpCﬁOBaHI/IH

Tak kak TeXHWYECKHUE TPEOOBAHUS W3MEHSIOTCS ITOCTOSHHO, TO HIDKE
npuBeAeHbl TpeboBaHUs B 0000IIEHHOM Buae mo coctosguuto Ha 2021 rox. s
MOJIYYEeHHSI aKTyaJIbHbIX TpeOOBaHUI 00paTUTECh K pa3pabOTUHKY.

IIK oOecneunBaer paboTy CHEHMAIUCTOB C 0a30M JAaHHBIX Ha CIEAYIOIIEM
TEXHUYECKOM O0ECIeUCHUH:

1) Ceprep npusioxenuii (BeO-cepsep):

e 8snep, 16 I'6 RAM, cBob6oanoro mecra Ha gucke ot 2501°0;

e Linux OS (Linux- coBMeCTHMBIC OINEPALMOHHBIC CHCTEMbI TaKHE KaK
Ubuntu Server 20.04, Debian 10, Astra linux), Nginx;

2) CepBep 06a3 TaHHBIX:

e 16 sanep, 64 I'6 RAM,;

e HDD o6bemom 1T6 unu SSD, obecnieunBaroniuii mporu3BOAUTEIHLHOCTh
HE HWXE: MocienoBaTeiabHoe ureHue/3anuch: 400MOut/c, ciydaiitHoe
MHOTOIOTOYHOE uTeHue/3anuck (6s10ku 4K): 80Mb/s;

e Linux OS (Linux- coBmecTuMbIe ONEpaIMOHHBIC CHUCTEMbI TaKHE Kak
Ubuntu Server 20.04, Debian 10, Astra linux);

3) ABromMaTU3UpOBaHHbIE paboure MecTa MOJIb30BaTeIICH

o 32-paspsanubiii (x86) mmu 64-pazpsiaHbiid (X64) mporeccop ¢ TaKTOBOM
yactoroi 2 I'T' mimm BeINIIE;

e 2 I'b (mna 32-pazpsguoit cuctemsbl) unu 4 I'b (mus 64-paspsgHoii
CUCTEMBI) OTIEPAaTUBHOM MaMSITH;

e 16 I'b (mna 32-pazpsigHoii cucteMsbl) unu 20 I'b (ms 64-paspsaHoit
CUCTEMBI) CBOOOTHOTO MECTa Ha KECTKOM JIMCKE;

e wucrnonb3dyeMbie Opaysepsl: Internet Explorer 10, FireFox 64, Opera 57,
Chrome 61 u Gosee Mo31HUE BEPCHUU.

JIOTIOMHUTENTBHO PEKOMEHAYETCS BBIACIUTh B CETH CEPBEP XPAHCHHS
PE3epBHBIX KOMHMIA 0a3 TaHHBIX: 0K0JI0 STO MUCKOBOTO MPOCTPAHCTBA.

Kanan cBs3u mexny cepBepamu He Menee 10 ['Out/c. Kanmam cBsizu ot
KIIMEHTCKOW MaIlluHBI 10 cepepa He Menee 50 Mout/c.
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4. YcraHoBKa aBTOMaTI/ISI/IPOBaHHOﬁ CHCTEMBI

[IporpammHoe obecnieueHue, UCIoIb3yeMOE MPU IKCILTYyaTallMi CUCTEMBI:

e OmnepanuoHHasi CHCTeMa, TMpEIHA3HAYCHHAs JUISI  OpraHU3aluH
CEpBEPOB B BBIUMCIIUTEIBHBIX CETIX C COBPEMEHHBIM O0OpYIOBAHHEM :
Linux (Linux- coBMecCTHMBbIC OIEPAIMOHHBIC CUCTEMbI TaKHE Kak

Ubuntu Server 20.04, Debian 10, Astra linux).

e Nginx - OecrmiaTHBI NPOrpaMMHBIA BeO-cepBep, CIyXKalUi IS

OaJIaHCUPOBKHU Harpy3Ku Ha CaiT.

e Mono - peanuzanus Texnosoruu .NET Framework ot Microsoft B Buze

OTKPBITOTO IIPOTPAMMHOTO oOecreueHus

o PostgreSQL — cepep 0a3 mannbix. Cucrema paboTaeT Ha BepcHUAX

cepsepa 13 u BbIIIIE.

e bpaysep: Internet Explorer 10, FireFox 64, Opera 57, Chrome 61 u

OoJiee MO3HUE BEPCHUM.
Ycranasiausath [10 ciaeayer cTporo B ONMMCAHHOM MOCIEA0BATEIBHOCTH:
e VYcranoska Linux
e VYcranoBka NGINX
e VYcranoska Mono
e VYcranoska PostgreSQL Server

YcranoBka CUCTeMBbI TPOU3BOAUTCS U3 TEPMHUHAIIA.
B kauecTBe kaTajgora ycTaHOBKH Oy/IeM MCIIOJIB30BaTh /var/www/aspnet/
Co3nanue karajora

mkdir /variwww
mkdir /var/www/aspnet



5. YcranoBka Nginx

Nginx (mau Engine X) - sto OecrnaTHbIi, ¢cBOOOAHbIH 1 MomHbH HTTP- u
MPOKCU-CEPBEP C OTKPBITBIM HCXOJHBIM KOJOM W apXUTEKTYypOll Ha OCHOBE
o0paboTku coObiTui. OH HamucaH Ha s3blke MnporpammupoBaHuss C U MOXET
paboTath B Unix-moJ0OHBIX CUCTEMAX.

Ilepen 00O ycTaHOBKOW Bcerna OOHOBIANMTE JIOKAJIbHBIM PEMNO3UTOPHA,
YTOOBl yOEQUTBHCSA, YTO BBl 3arpy’kaere IMOCJIEAHIOI BEPCHIO MPOTrPaMMHOIO
oOecrieyeHusl.

I[anee BCC HCﬁCTBHH 6yI[yT BBIIMTOJIHATHECA OT UMEHHU root €CJIh BbI pa60TaeTe
110 OTACJIIBbHBIM ITOJIB30BATCJICM, HCO6XOI[I/IMO nepea KoManJaaMu I[O63BJ'I$ITB sudo.

BueceMm n3MeHeHUs B CIUCOK PCIO3UTOPUCB.
vi /etc/apt/sources.list

ynamum s’ B http://download.astralinux.ru/astra/stable/orel/repository/ orel
main contrib non-free

3any31/IM CIIMCKH IIaKCTOB U3 PCIIO3UTOPUCB U OOHOBHUM HX.
apt update

¥YcranoBka mc (Midnight Commander ¢aitioBbIii MeHeKED).
apt install mc

Ha JaHHOM 3TaIllC Mbl MOJKCM YCTAHOBHTD ITAKCT.

apt-get install mono-complete

[IpoBepum Bepcuro makeTa mono KOTOPYO Mbl YCTAHOBHIIH.
mono --version

JlomkHa ObITh 4

Haunnaem oOHOBJIEHHE AKETAa MONO.

sudo apt install apt-transport-https dirmngr gnupg ca-certificates
Jlo6aBbTe peno3utopuit Mono B Bally CUCTEMY.

sudo apt-key adv --keyserver hkp://keyserver.ubuntu.com:80 --recv-keys
3FATE0328081BFF6A14DA29AA6A19B38D3D831EF
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echo "deb https://download.mono-project.com/repo/debian stable-stretch
main" | sudo tee /etc/apt/sources.list.d/mono-official-stable.list

BpeMmeHnHo 3a610kupyeM JocTyn K opuluaibHOMy peno3utopuio Astra.

# deb http://download.astralinux.ru/astra/stable/orel/repository/ orel main
contrib non-free

OOHOBUM CIHCKH ITaKETOB.

apt update

YcranoBuM ux 0osiee HOBbIE BEPCHH.
apt upgrade

[IpoBepum Bepcuio MakeTa mono .
mono --version

Bepcusi nomxna ObITh He MeHblne 6.12. Temepb HEOOXOIUMO YCTaHOBHUTH
nginx. Jlo6aBuM COOTBETCTBYIONIUI PEIIO3UTOPHIA

deb [trusted=yes] http://nginx.org/packages/debian/ stretch nginx
OOHOBHUM CIHUCKHU AKETOB.

apt update

3amyckaeMm yCTaHOBKY Nginx.

apt install nginx

YtoOs1 3amycTUTh cepBUC NginX, BHITIOTHUTE.

systemctl start nginx

3atemM HE0O0X0AUMO AO0OABUTH MPOrpaMMy B aBTO3arpy3Ky.
systemctl enable nginx

Ecnu Bce ObUIO clielaHO MPaBUIIbHO, TO, OTKPBIB aIpeC CepBepa, Ha KOTOPHIN
Bbl yCTaHABIUBaAJIM NgInX, Bbl yBUIUTE CTPAHUILY [0 YMOJIYAHUIO.

He 3a0biBaiiTe ynansiTb HEHY>KHbIE CTOPOHHHUE PEMO3UTOPUU MOCIE TOro, KaK
YCTaHOBKA U3 HUX 3aBEPUICHA.



5.1 Hacrpoiika Firewall

Nginx Bkitodaet B ceOs ciyxeOHble Qaitnbl firewalld, koTopsie yka3bIBaroT,
yro ciayx0a ucnonaszyer noptel 80 (HTTP) m 443 (HTTPS) nns BeG-Tpaduka.
[loaToMy BamM HEOOXOAUMO OTKPBITh U BKIIOUUTH 3TH MOPTHI, YTOOBI pa3pelInThb
MOCTOSIHHBIN JOCTYIIL.

Otkpoiite nopt HTTP u HTTPS ¢ nomomibro koman:

sudo firewall-cmd --permanent -—-zone=public -—add-
service=http --add-service=https

sudo firewall-cmd --reload

sudo firewall-cmd --list-services —--zone=public

5.2 IIpoBepka gocryma

Ucnonb3yiiTe netstat, 4ToOBI BBIBECTH CHHCOK BCEX OTKPBITHIX IMOPTOB H
yOeIuThCA, YTO BbI yCTEeHO OTKpbUTH 80 u 443:

netstat -tulpn

Haiinute IP-ampec u ckomupyiite ero. UtoOwml yBumers I[P-ampec Bamiero
cepBepa, BBEAUTE B TEPMUHAJIE CICAYIOUIYO0 KOMaHY:

ip addr

3arem oTKpoiiTe BeO-Opay3ep u BcTaBbTe [P-aapec (wnm umst JoOMeHa) B CTPOKY
URL. Ortkpoercs cTpaHuna mnpuUBETCTBUS NginxX, MMOATBEPKIAONIAs, YTO BBI
YCHEIIHO YCTAHOBWJIM U HACTPOUIIU CEPBEP.

5.3 Hactpoiika Nginx

3/mecy W Jajee WCIONb3yeM HMs KOMIIbIOTepa webserver name W NIyTh K
KOMILIEKCY /var/www/webserver name/

[TpuBeaem KOHGUT K TAKOMY BUY:

[etc/nginx/nginx.conf

user www-data;

worker_processes auto;

pid /run/nginx.pid;

include /etc/nginx/modules-enabled/*.conf;

events {
worker_connections 768;
# multi_accept on;
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http {

#H
# Basic Settings
#H

sendfile on;

tcp_nopush on;
tcp_nodelay on;
keepalive_timeout 65;
types_hash_max_size 2048;
# server_tokens off;

# server_names_hash_bucket_size 64;
# server_name_in_redirect off;

include /etc/nginx/mime.types;
default_type application/octet-stream;

H#
# SSL Settings
H#

ssl_protocols TLSv1 TLSv1.1 TLSv1.2; # Dropping SSLv3, ref: POODLE
ssl_prefer_server_ciphers on;

HH
# Logging Settings
Ht

access_log /var/log/nginx/access.log;
error_log /var/log/nginx/error.log;

Ht
# Gzip Settings
H#E

gzip on;

# gzip_vary on;

# gzip_proxied any;
# gzip_comp_level 6;
# gzip_buffers 16 8k;
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# gzip_http_version 1.1;
# gzip_types text/plain text/css application/json application/javascript text/xml
application/xml application/xml+rss text/javascript;

#H
# Virtual Host Configs
#H

include /etc/nginx/conf.d/*.conf;
include /etc/nginx/sites-enabled/*;

#mail {
# See sample authentication script at:
# http://wiki.nginx.org/ImapAuthenticate WithApachePhpScript

# auth_http localhost/auth.php;
# pop3_capabilities "TOP" "USER";
# imap_capabilities "IMAP4revl” "UIDPLUS";

server {
listen localhost:110;
protocol pop3;
proxy  on;

}

server {
listen localhost:143;
protocol imap;
proxy  on;

R e e e E e e

}

Cosznaem daitr mecedit /etc/nginx/conf.d/aspnet.conf ¢ conepxxumbim:
server {

listen 80;

server_name localhost;

access_log /var/log/nginx/access.log;

root /var/www/webserver _name/;

client_max_body_size 20M;

charset UTF-8;

location / {
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index index.html index.htm default.aspx Default.aspx;
fastcgi_index default.aspx;

fastcgi_pass 127.0.0.1:9000;
include /etc/nginx/fastcgi_params;

B ¢aiin /etc/nginx/fastcgi params mo6aBisieM ClieIyIONIIUe CTPOKH:

fastcgi_param PATH_INFO
fastcgi_param SCRIPT_FILENAME $document_root$fastcgi_script_name;

co3JiaeM mamky /var/www/webserver name/

mkdir -p /var/www/webserver_name

chown www-data:www-data /var/www/webserver _name/
chmod 777 /var/www/webserver _name/

B a1y manky yctaHaBIMBaeM KOMILIEKC.

Cnenaem poBepKY.

nginx —t

O1munOoK OBITH HE TOJDKHO.

3aTeM JieslaeM pecTapr:

nginx -s reload

Ycranosum fastcgi-mono-server4 u mono-xsp4

apt-get install mono-fastcgi-server4 mono-xsp4



13

6. YcranoBka PostgreSQL

Jannas uHcTpykuus paspadorana s Astra Linux Special Edition 1.6
Bepcuto OC MOXKHO NPOBEPUTH € MOMOIIBIO KOMAH/IbI.

Isb_release -a

WIn

cat /etc/astra_version

BHumanue kpaiiHe HEe peKOMEHAYETCS UCIOIb30BaATh JIs aIMUHUCTPUPOBAHUS
noJjib3oBarensi root. B cucrteme HeoOX0AMMO cO3/1aTh OTAEIBHOTO MOJIH30BATENS U
OCYLIECTBIIATh YCTAHOBKY W JaJIbHEWIEE aJIMUHUCTPUPOBAHUE, HCIIONb3YS OTY
y4eTHYIO0 3anuch. [lonb30BaTenb, BBITOMHAIOMINI YCTAHOBKY, JOJKEH UMETh ITpaBa
Ha BBINOJHEHUE KOMaHIbl sudo. JlOMONMHUTENbHYI0 HH()OPMAIMIO MOXKHO HAWTH B
"Noxymentanmu OC", "PykoBoacTBO aaMuHUCTparopa, ydacth 1" B pazgene "l.
AIIMUHUCTPUPOBAHUE OC".

Pexomennyercs PostgreSQL He Huxke Bepcum 12. PaccMoTpeHa ycTaHOBKA U
Hactpoiika PostgreSQL Bepcum 14.

JUist  yCTaHOBKM HEOOXOJMMO TMOAKIIOYUTh O(UIMAIbHBIE PETO3UTOPUHU
PostgreSQL.

Astra Linux SE 1.6 moctpoena na OC Debian 9 (Stretch). [ns mobasnenus
PEMO3UTOPUS BBIIIOJIHUTE:

sudo sh -c ‘echo "deb http://apt.postgresql.org/pub/repos/apt stretch-pgdg
main" > /etc/apt/sources.list.d/pgdg.list’

Y cTaHOBUTE KIIFOY IPOBEPKU NOJJIMHHOCTH

wget -O - https://www.postgresgl.org/media/keys/ACCC4CF8.asc | sudo
apt-key add -

B pesynpraTte ycTaHOBKM MOkeT BO3HUKHYTH ommbOka "OIIMUBKA:
Ceptudukar «www.postgresql.org» Hen3BecTHO KeM BbinyieH." Jljig ee ycTpaHeHus
HEOO0XO0AUMO:

1. IIpoBepuTh, 9YTO ycTaHOBIICH MakeT ca-certificates.
dpkg -s ca-certificates

Ecnu naket He yCTaHOBIIEH, YCTAHOBUT:

sudo apt install ca-certificates

2. IlpoBeputh Hanuuue kopHeBoro ceprudukara DST Root CA X3.
awk -v cmd="openssl x509 -noout -subject’ ' /BEGIN/{close(cmd)};{print |
cmd}' < /etc/ssl/certs/ca-certificates.crt | grep "DST Root CA X3"
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V¥ ceprupuxara DST Root CA X3 wuctek cpok neictBus 30 centsiops 2021
roja.

Ero nanuuue B cucrteMe MOXET MPUBOAUTH K MpoOiemMaM MpU JOCTyHE K
caiitam, ucrosib3yromuM ceprudukar ot Let's Encrypt.
JI71s1 uckIIroueHus cepTUu(UKaTa BHIMOIHUTE KOMAaH/IbI:
sudo sed i

's/mozillaV/DST_Root_CA X3.crt/'mozillaV/DST_Root CA X3.crt/* /etc/ca-
certificates.conf

sudo update-ca-certificates

[Tocinie 3TOro MOBTOPUTE YCTAaHOBKY KIItOYa, MpobeMa He JOJIKHA BOZHUKHYTh

wget -O - https://www.postgresgl.org/media/keys/ACCC4CF8.asc | sudo
apt-key add -

OOGHOBHTE CIHUCOK PEMO3UTOPUEB:
sudo apt update

Jlns ycranoBku PostgreSQL BeImOSTHUTE KOMaHTY .
sudo apt install -t stretch-pgdg postgresql-14

3anyctute b/ ¥ BKIIIOUMTE aBTO3arpy3Ky, MOCJE Yero NpoBEephTE CTaTYC.
sudo systemctl enable postgresql

sudo systemctl start postgresql
systemctl status postgresql

Jnst  mpoBepku pabOTOCTIOCOOHOCTH TEPEKITIOYMTECh Ha  TMOJIb30BATEIIs
postgres, aBTOMaTUYECKU CO3/IaHHOTO MPU YCTAHOBKE:

sudo -i -u postgres
[IpoBepbTe 3aTPOC U3 KOHCOJIH, 3aIIPOCUB BEPCUIO:

psql -c "SELECT version();"

Boitaute B koHconb PostgreSQL, BbimosHMB kKomaHay psql u, Hampumep,
3aMpOCHUTE CIHMCOK 0a3 TaHHBIX, KOMaH10M \I

psql
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Jns nactpoiiku PostgreSQL Boiigute B koHconb PostgreSQL. Buumanue,
00s13aTeNIbHO YCTAaHOBUTE MAPOJIb JJISI OJIb30BaTENS postgres

\password postgres

[To ymomuanuto noctyn K cepBepy 0a3 maHHbIx PostgreSQL ocyiectBisieTcs
TOJIBKO C JIOKAJIBHOT'O XOCTA.

ss -tunelp | grep 5432

Jlns  paspemieHus: J0CTyla U3 CETU HYXHO OTpeJakTHUpoBaTh (aiin
postgresgl.conf.

sudo nano /etc/postgresqgl/14/main/postgresgl.conf
Haiinure ctpoky
#listen_addresses = 'localhost'
PackomMmentupytite ee u 3amenute 'localhost' Ha '*'.
listen_addresses = "*'
[Iepe3amycTture cepBuc.
sudo systemctl restart postgresqgl
[IpoBepbTe, YTO TOPT NPOCIYIIUBAETCS I BCEX AAPECOB
ss -tunelp | grep 5432
Otpenaktupyiite daiin pg hba.conf

echo "host all all all md5" | sudo tee -a
letc/postgresql/14/main/pg_hba.conf

[IepesamycTture cepBuc
sudo systemctl restart postgresql
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7. YcranoBka IIK:

[1K MOXeT ObITh YCTAHOBJICH TOJBKO, €CIIM Ha KOMITBIOTEPE YK€ YCTAHOBICHBI
BBIIIICTICPEUNCIICHHBIE KOMIIOHEHThI (OnepanuonHas cucrema Linux Server, Nginx,
Mono, PostgreSQL cepsep).

Ckauaiite ¢ FTP-cepBepa pazpaboturika U pazapxuBupyiite dain
uHcrausitopa ASPnetSetupl0.06.116.exe. (HomMep BepCcHMU MOXKET OTIAYATHCH).
ConepxuMoe Manku CKOMUPYUTE B Katallor /var/www/webserver name/ CO31aHHBIH
B Xo1¢ HacTpoiku NgIinX (cM. 1. 5.3 JaHHOW HHCTPYKIUK).

Jlaree HY)KHO Tepe3alyCTHTh NZINX BOCIOJIH30BABIINCH KOMAaHIO0H OT UMEHU

pyra:

service nginx restart
Taxxe Hy>kHO niepe3anyctTutb Mono:
systemctl restart mono

[Tocne ycranoBku 1K GpyHKIIMOHUPYET KOPPEKTHO.



