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PazBopaumBaHune ceteBoro cepBepa + HomeAsistant + Grafana

YcraHoBKa u HacTpouka b/J], Node-red n 6pokepos

1) YcranoBka CYB/J, AMQP 6pokepa, MQTT 6pokepa un cpeactBa 3anycka Docker npuaoxxeHuii:

apt install postgresql rabbitmg-server mosquitto docker-compose

2) Hacrpoiika PostgreSQL:

1. OTkpbITb Gann /fetc/postgresql/<version>/main/postgresql.conf v yCTaHOBUTb 3HAUEHUSA CNEAYIOLWMUX NEPEMEHHbIX:

listen_address = '*'
max_connections = 500
shared_buffers = 8192MB

shared_buffers Hy>xHO ycTaHOBKTb B 25-30% OT 06beMa AOCTYNHOW onepaTMBHOW NaMATW. B gaHHOM cnyyae obwnii o6vem 32G

2. OtkpbITb dann fetc/postgresql//main/pg_hba.conf v o6aBUTb B KOHLE CTPOKY:

host all all 172.16.0.0/12 scram-sha-256

Mpn HeObXOANMOCTH:

1. 3amenuTb password_encryption Ha scram-sha-256

2. 3ameHuUTb md5 Ha scram-sha-256

3. Mepe3zanyctntb PostgreSQL komaHzoM:

systemctl restart postgresql

4. Co3zatb nonb3oBaTensa n 6asy faHHbIX, YCTAaHOBUTbL Maposib NOJb30BATENO M BblAaTh NpaBa Ha co3gaHHyto b/:

sudo su - postgres

createuser airbit

createdb airbit_server

psql -c "alter user airbit with encrypted password '89hkhsdfH63d1q’;"
psql -c "alter schema public owner to airbit;"

psql -c "alter database airbit_server owner to airbit;"

B Bepcusx postgesql 15+ npu HeO6XOAMMOCTA BbINOAHUTB:

psql -c "grant all on schema public to airbit;"
psql -c "grant all privileges on database airbit_server to airbit;"

5. Co3pgatb paclumpeHms:

psql --dbname "airbit_server" -c "create extension ltree; create extension pgcrypto;"

6. Co3gaeM nonb3oBaTens v Aaem eMy npasa Ans otaenbHon b/l napameTpoB, nepesaBaeMbix B rpadaHy

sudo -u postgres createuser --login --pwprompt airpi
sudo -u postgres psql -c "CREATE DATABASE parametrs WITH OWNER = airpi;"
sudo -u postgres psql -c "GRANT ALL PRIVILEGES ON DATABASE parametrs TO airpi;"

3anpocuT naposb Ana noab3osatensd. lNapoab no ymonyanuto: 97HJhd1IsFF

3) Hacrpoiika RabbitMQ:


https://git.air-bit.eu/SergeyGalitsin
https://git.air-bit.eu/SergeyGalitsin

1. Bkatountb Management Plugin ans goctyna B Beb-nHTepdeic:

rabbitmg-plugins enable rabbitmg_management

2. Co3patb Nonb3oBaTens v BblgaTb NpaBa Ha BUPTyasbHbl XocT /"

rabbitmqctl add_user airbit 97HJhd11sFF
rabbitmgctl set_user_tags airbit administrator

rabbitmqctl set permissions -p / airbit ".*" " *" " k"

3. YaanuTb rocteByto YUYETHYHO 3anmchb:

rabbitmqctl delete_user guest

4) Hactpoiika MQTT:

1. B dawin /fetc/mosquitto/mosquitto.conf nponwucaTs:

# Place your local configuration in /etc/mosquitto/conf.d/
#

# A full description of the configuration file is at

# /usr/share/doc/mosquitto/examples/mosquitto.conf.example
pid_file /var/run/mosquitto/mosquitto.pid

persistence true

persistence_location /var/lib/mosquitto/

log _dest file /var/log/mosquitto/mosquitto.log

log_type error

log_type warning

log_type notice

log_type information

log_type websockets

websockets_log level ©

include_dir /etc/mosquitto/conf.d

2. Co3gatb darin KoMaHAoM:

touch /etc/mosquitto/conf.d/default.conf

B dann nomecTtnT:

listener 1883

3. Co3gatb darin KoMaHAoM:

touch /etc/mosquitto/conf.d/password_auth.conf

B dain nomecTtnt:

allow_anonymous false

password_file /etc/mosquitto/passwd

MyHKTbI 4-5 onumoHanbHO, ToNbKO ecan Tpebyetca SSL 1 umeetcs ceptudmkat

4. B dawin /fetc/mosquitto/conf.d/ssl.conf nponucarb:

listener 8883

cafile /etc/ssl/certs/ca.file

certfile /etc/ssl/certs/public_cert.crt
keyfile /etc/ssl/certs/private_key.key

5. B dawnn /fetc/mosquitto/conf.d/websocket.conf nponucars:

listener 9001
protocol websockets

http_dir /var/lib/mosquitto/www

listener 9883



protocol websockets

http_dir /var/lib/mosquitto/www

cafile /etc/ssl/certs/ca.file

certfile /etc/ssl/certs/public_cert.crt
keyfile /etc/ssl/certs/private_key.key

6. Co3gaTb nonb3oBatensa MQTT:

Maponb 6yaeT 3anpoLueH, ycTaHaBAMBaeM Kak ans RabbitMQ

mosquitto_passwd -c /etc/mosquitto/passwd airbit
chmod 0640 /etc/mosquitto/passwd

chown root:mosquitto /etc/mosquitto/passwd

7. Mepe3anyctnte mosquitto:

systemctl restart mosquitto

5) Hacrpoiika Node-RED:

1. Ycranosutb Node-RED:

docker run -d -p 1880:1880 --add-host=host.docker.internal:host-gateway --restart=unless-stopped --name mynodered nodered/node-red

2. 3avitn B Node-RED: <ip adpec sokansHol ycmaHosku >:1880

3. HactpaunBaem norvky cornacHo UHCTPYKLUK:
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v lWar 5

WamennTe y3en function

e

J £+ CeoiicTBa ‘

® VA lfunciion 1 ” -4
‘ £+ Setup H HacTpoiika H DYHKLUMA H 3aKpbTue ‘
1 Par‘ dev_eui = msg.payload.dev_eui; Faram €
2 war data = usg.payload.data[ﬂ]; e T
3 wvar time = data.time;
4 delete data.time;
5
6 if(time === undefined) {
7 | time = Math.floor(Date.now() / 1600);
8 1
]
18  msg.payload = {
11 time: time,
12 dev_eui: dev_eui,
13 data: JSON.stringify(data)
14}
15

16 return msg;

m O BrnwueHo

B dyHKuUMIO War 5 konupyem:

var dev_eul = msg.payload.dev_eui;
var data = msg.payload.data[@];
var time = data.time;

delete data.time;

if(time === undefined) {
time = Math.floor(Date.now() / 1000);

msg.payload = {

time: time,

dev_eui: dev_eui,

data: JSON.stringify(data)
¥

return msg;

v Llar 6
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per message [ 1 ]
[& Query

1 INTQ sensor_data (dev_eui, data, tin

2 VALUES ('{{msg.payload.dev_euil}}', ('{{{msg

8 (/0 Buwoweno |
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AZMEHWTE y32M postgresgl = MaMeHUTR Y2en postgre SQOLConfig

OTMeHa OOHOBATL

YRANUTE
£+ CEORCTBA i 5
® Name dbConnactian

Connection Security Pool

& User * L Sipi

& Fassword ¥ L eseerssssiesns

B | O BenwouyeHo &z Ha BCEX NOToKAN w
JlorvH n naposib o1 nosb3osatens b/l ¢ Ha3BaHMeM "parametrs”

B dyHKkUMtO Wwar 6 konupyem:

INSERT INTO sensor_data (dev_eui, data, times)
VALUES ('{{msg.payload.dev_eui}}', ('{{{msg.payload.data}}}'::json), to_timestamp('{{msg.payload.time}}"'));

v lWar7
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CHauana gobaBnsem cepsep v NoJb30BaTeNs aHaNOTMYHbIE LLIECTOMY Luary, 3aTem 3arnoHAeM Nos

WameruTE y2en inject
=
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¥ A I Test I

rirn
[J ornpasuts yepes CeK, 3aTem

C lNoBTopATL [ C WHTEpBANoMm VI
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WameHuTs y2en postgresql

e

JOCnoicTBa ‘

Name [ Mma J

£ Server [ airpi@host.docker.internal:5432) v |I|

[ Split results in multiple messages

Number of rows
per message l 1 l

[& Query
1 CREATE OR REPLACE FUNCTION delete old_recor “aicii |
> i

2 RETURNS VOID AS $% e
3 BEGIN

4 -- lMpoBepAeM KONW4YECTBO Zanuceld B Tabnw

5 IF (SELECT count(*) FROM sensor_data) >

6 -- Ecnu konw4ecTeo cTpok Gonbwe 1€€

7 DELETE FROM sensor_data WHERE id In

8 | SELECT id FROM sensor_data ORDE

9 )

18 END IF;

11 END;

12 $% LANGUAGE plpgsql;

13

14 SELECT delete_old_records();
15

B ¢dyHkuuMto Wwar 8 konunpyem:

CREATE OR REPLACE FUNCTION delete_old_records()
RETURNS VOID AS $$
BEGIN
-- lpoBepsemM KoOAMYeCTBO 3anucei B Tabauue
IF (SELECT count(*) FROM sensor_data) > 1000000 THEN
-- Ecnm Konu4ecTBO CTpoOK 6onbwe 1000, ynansem 100 cambix CTapbiX 3anucen
DELETE FROM sensor_data WHERE id IN (
SELECT id FROM sensor_data ORDER BY times ASC LIMIT ((SELECT count(*) FROM s
)s
END IF;
END;
$$ LANGUAGE plpgsql;

ensor_data)-1000000)
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SELECT delete_old_records();

YcTaHOBKa ceTeBOro cepBepa

1. KOMaHAOl)lI CO34aTb Nanky B ANPEKTOPKN NOJIb30BaTENA!

mkdir ~/1ns
cd ~/1ns

2.CkonupoBsaTb B KaTanoru dannbl docker-compose.yaml v .env . AkTyanbHble Bepcum $ainoB nexar no agpecy: https://git.air-bit.eu/airbit/lora-
server/-/tree/develop/contrib/docker/prod

3. CkoHburypumpoBaTb .env dain:

® Ykazatb Version (TekyLLyto akTyanbHYHO BEPCUIO)

® FRONTEND_HOSTNAME (Ins-pi.air-bit.local)

® |AImeHa xocTOB cMeHUTb Ha host.docker.internal

® [laposv BbICTaBUTb aHalOrM4YHble 3agaHHbIM ans b/l, 6pokepos

® YcTaHOBWUTL SI0rMH 1 napoAab ans #HTTP REST API (Mapoab: Fyh!236G)

® (CmeHWUTb Ha3BaHwusa B/l

® Hactpoutb HTTP_DOWNLINK_URI=http://airpi@air-bit.eu:airpi62@host.docker.internal/api/data/

Mpun HeobxoammocTn B docker-compose yaml npoBepuTb B environment KOHTEMHEPOB, KOTOPbIe NCMOAb3YHOT redis Hasnume CACHE_URL
(CACHE_URL=redis://redis:6379/0)

4. Co3gatb nanky ansa SSL ceptudmkaros:grafa

mkdir -p /etc/ssl/1lns-pi.air-bit.local

5. Co3gaTtb camo NOAMMUCHbIE CEPTUDUKATBLI B CO34aHHOM Narke:

openssl req -x509 -newkey rsa:4096 -keyout private.key -out public.crt -days 3650 -nodes -subj "/CN=lns-pi.air-bit.local"

6. ABTOpM30BaTbHCS KOMaHAOM:

ByneT 3anpoLueH forvH 1 naposb Ha Haw gitlab

docker login registry.air-bit.eu/v2/airbit/lora-server

7. MpoBepouHo 3anyctutb LNS komaHgom:

docker-compose up

Ecan 3anyck npousoLuen ¢ ownOKOW, BbINOAHUTL MYHKT 8

8. MocMoTpeTb N0rY KOMaHAOW:

docker-compose logs

nan

docker-compose logs <name-of-service>

ae name-of-service nMsa cepBmUca KOTOPbIM 3aMyCTUACA C OLLMOKOWN

9. Co3pgatb cynepagmumHa:

docker run -it \
-e DATABASE_URI=postgresql://airbit:89hkhsdfH63d1q@172.17.0.1:5432/airbit_server \

registry.air-bit.eu/airbit/lora-server/lns-base:latest python manage.py create_admin -i
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1. Mpw HeobxoaMMOCTM latest 3aMeHNTb Ha yCTaHaBAVMBAEMYHO BEPCUMIO

2. CtanzapTHOe NIorVH: airpi@air-bit.ru naponb: airpi62

10. JobaBuTb Nnepuoanyeckmne 3aganHus B cron: Moy nosb3osatenem root OTKpbITb hain KOMaHAOM:

sudo crontab

BHectn B danin:

0 3
(7] 3
0 6
5 *
5 * *
5 * *
5 * *
5 * *
5 * *
5 3
5 3 *
5 3

* B R

docker
docker
docker
docker
docker
docker
docker
docker
docker
docker
docker

docker

run

run

run

run

run

run

run

run

run

run

run

run

--add-host=host.
--add-host=host.
--add-host=host.
--add-host=host.
--add-host=host.
--add-host=host.
--add-host=host.
--add-host=host.
--add-host=host.
--add-host=host.
--add-host=host.
--add-host=host.

docker.
docker.
docker.
docker.
docker.
docker.
docker.
docker.
docker.
docker.
docker.

docker.

internal

internal:
internal:
internal:
internal:
internal:

internal:

internal
internal

internal:
internal:

internal:

:host-gateway

host-gateway
host-gateway
host-gateway
host-gateway
host-gateway
host-gateway

:host-gateway
:host-gateway

host-gateway
host-gateway
host-gateway

--env-file
--env-file
--env-file
--env-file
--env-file
--env-file
--env-file
--env-file
--env-file
--env-file
--env-file

--env-file

~/1ns/.
~/1ns/.
~/1ns/.
~/1ns/.
~/1ns/.
~/1ns/.
~/1ns/.
~/1ns/.
~/1ns/.
~/1ns/.
~/1ns/.
~/1ns/.

env

env

env

env

env

env

env

env

env

env

env

env

registry.
registry.
registry.
registry.
registry.
registry.
registry.
registry.
registry.
registry.
registry.

registry.

air-bit

air-bit.
air-bit.
air-bit.
air-bit.
air-bit.

air-bit.

air-bit
air-bit

air-bit.
air-bit.

air-bit.

.eu/ai

eu/ai
eu/ai
eu/ai
eu/ai
eu/ai

eu/ai

.eu/ai

.eu/ai

eu/ai
eu/ai

eu/ai

Mpwn HeobxoammocTh B Ins-base:latest latest 3aMeHUTb Ha pa3BepHYTYHO BEPCUIO

11. Mocne Bcex NPOBEPOK A1 3anycka B pexnme AeMOHa, 3anyCTUTb KOMaHZAOW:

docker-compose up -d

12. BbITM U3 yyeTHOW 3anucy gitlab nocne okoHuYaHms paboT:

docker logout

YctaHoBKa n Hactpounka Grafana n HomeAssistant

1) YcraHoBKka 1 HacTpoiika Grafana

1. YcraHoBuTb Grafana komaHgom:

docker run -d \
--restart=unless-stopped \
-p 3000:3000 \

--name=grafana \

-e GF_SECURITY_ADMIN_USER=airpi\
-e GF_SECURITY_ADMIN_PASSWORD=airpi62 \

grafana/grafana

2. 3ainTn 1 aBTopm3osatbcs B Grafana: <ip adpec nokanbHoli ycmaHosku >:3000

Mo ymonuaHuto norun:airpi v naposs: 97HJhd1IsFF

3. [obasneHune nopaep>xkm PostgreSQL

v LlWar 1
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@ PostgreSQL
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Grafana Labs Core
I Add new connection

& Overview

Grafana PostgreSQL Data Source - Native Plugin

Grafana ships with a built-in PostgreSQL data source plugin that allows you to query and visualize data from a PostgreSQL compatible database.

Adding the data source

1. Open the side menu by clicking the Grafana icon in the top header.

2. In the side menu under the Dashboards link you should find a link named Data Sources.
3. Click the + Add data source button in the top header.

4. Select PostgreSQL from the Type dropdown.

http://docs.grafana.org/features/datasources/postgres

4. 106aBNTb HOBbI UCTOYHNK
Vv Lar 1
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Mo ymonyaHuro noruvH: airpi u naposb: 97HJhd1IsFF

& grafana-postgresql-datasource N

it Settings

grafana-postgresql-datasource Default

/ the documentation

v User Permissions

The database user should only be granted SELECT permissions on the specified database & tables you want to query.
Grafana does not validate that queries are safe so queries can contain any SQL statement. For example, statements like DELETE FROM user;
To protect against this we Highly recommend you create a specific PostgreSQL user with restricted permissions. Check out the docs for more information.

and | DROP TABLE user; would be executed.

Connection

Host URL *

host.docker.internal

Database name *

parametrs

Authentication

Username *
airbit

Password *

Username *

airbit

Password *

TLS/SSL Mode @
disable

Additional settings
PostgreSQL Options

Version @

15

Min time interval &

TimescaleDB ©

Connection limits
Max open

100

Auto max idle @

(]
Max idle @

100

Max lifetime ©

14400

Delete Save & test

5. Mpumep HacTpoikn BUAXKeTa
v LWar 1
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Bbibrpaem co3saHHbIN paHee NCTOYHUK JaHHbIX, BbIbMpaeM Heobxogmmyto Tabavuy, 3agaem GuabTPaLMIo/rpynnMpoBKy NO HEOHXOANMBIM NapameTpam

B Queries 1

Data source ) grafana-postgresql-datasourc @ Query options  MD = auto = 160¢ 3 Query inspector

D @ 1

Filter €& Order €@ Preview > Run query Builder

Table

parametrs

Column Aggregation

+

Filter by column value - optiona

-+

Order by

Hanpumep, BbIBOAUM BCe MapameTpbl yCTPONCTBA ¢ onpegeneHHbiM DevEUI n ynopsgouvBaem 1x no BpeMeHu

Column Aggregation

GEIE]

Column Aggregation

times

+

Filter by column value - optiona

-+

dev_eui 3630313073386E19

Order by

times

Ecnn HeobxoAMMO BbITalLMTb KOHKPETHbIA napameTp 13 JSON, BbinoaHseM war 5

Ecnn grafana ans ctonbua "times" He MoxeT HasHauuTh alias:"time", To gobaBnsiem 310T cToNbeL, sql 3anpocom (s 3Toro HeobxoaMMO
nepekarYnTL 0TObpakeHme HaxaTtnem uns pexxuma "Builder" B pexxum "Code"): SELECT data, times as time FROM sensor_data LIMIT 50

v lWar 5

HactpanBaem cornacHo CKpUHLLIOTY, BbibupaeM Heobxoanmble NapaMeTpbl YCTPOMCTBA, HaNnpuUMep BpemMsa 1 TeMneparypy

v 4 Transformations 2 0

1- Extract fields
Source
Format
1. Field
+ Add path
Replace all fields (]

Keep time (]

2 - Filter fields by name
From variable

Identifier

+ Add another transformation x Delete all transformations

2) YcTraHoBKa U HacTpoiika HomeAssistant

1. YcraHoBuTb HomeAssistant komaHa0:

docker run -d \
--name homeassistant \
--privileged \
--restart=unless-stopped \
-e TZ=MY_TIME_ZONE \
-v /homeassistant:/config \
-v /run/dbus:/run/dbus:ro \
--network=host \

ghcr.io/home-assistant/home-assistant:stable
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2. 3antn n aBTOpmM3oBaThcs B HomeAssistant: <ip adpec sokaneHol ycmarHosku >:8123

JlornH v naposb 3asat0TCA NPU NepPBOM BXO4e

3. [obasneHve nogaepxkn MQTT

v LUar 1
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v Llar 2

WHTerpaLum YcTpoiicTea
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JIorH 1 Naposib aHaNorMyHble TeM, KOTopble 3agaBanu ana MQTT 6pokepa
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MQTT @ X

BeeguTe MHbOpPMAaLMIO O NOGKNHYEHMK K Bawemy Gpokepy MOTT.

Bpoxep®

<ip apgpec NoOKansHoOW YCTaHOBKW>

=
=
£
@
i
i
=
o
i

-agpec eawero Gpoxepa MOTT.

MNopr, koTopeiH NpecnywKueaeT eaw Gpokep MOTT. Hanpumep, 1883.

M nonbaosarenn

Airbit

Mma noneaceaTenr 4nA exone B Gporep MOTT.

Maponb
- ©
MNapone ana exona e Gpokep MOQTT.
NoOOTBEPOMTE
v Llar 6

[obasnsem B pann koHdura MQTT, No ymonUyaHuo KOHOUT HAXOAUTLCS B AUPEKTOPUN YKa3aHHOW B MyHKTe 1

linclude dir _merge named themes

platform: google_translate

on: !include automations.yaml
linclude scripts.yaml
linclude scenes.yaml

linclude modbus.yaml

de sensor.yaml

linclude media_player.yaml

4. flobaBneHwne ycTponcTea
V¥ MNpumep koHdurypauum yaml darina
B ToW e ampekTopumn, rae HaxoauTcs obLwmin KoHdur cosgaem darin "maqtt.yaml”, HacTpanBaem nosyyeHvie NapamMeTpoB U3 TOMNKOB
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d display precision:

of measurement:

Ecnmn yctpoiictBa Ha ceTeBOM cepBepe fobasneHbl B rpynny “"Grafana”, To gaHHble 6yayT noctynath B Tonuku: grafana/{devEUI_ycTtporicTBa}

5. Mpumep pobasneHus gawbopsa
v LWar 1
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[o6aBnseM HOBbIN AaWbOpPA/KapTOUKyY

=¢  Home Assistant

|. roToBo | (7]

0630p

-~

SHeprus

XKypHan coBbITHil
m WicTopus

o MynsTuMeana

Vad MaHenb pazpaboTynka

* HacTpoiiku

‘ YEeA0MNeHHs (1]

a airpi + [OBABMTb KAPTOYKY
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Bbibupaem T1n kapTouku, Hanpumep: "ob6bekT"

’-

X Kakyo KapTo4dKy Bbl xoTenu 6ol 4o6aBUTb B pa3gen ‘Home'

KAPTO4YKMH

OBBEKTHI
F.
Q [MowWCK KapToyek
Kapta KHonka MyneTUMegna
Mcnonb3yeTcA ona oTo6pameHunna B
MossonAeT oTo6pamaTe 06bEeKThI Ha WHTepdedce meagwanneepa c
KapTe. MPOCTLIMK B MCNONb30BaHWUK
3nemMeHTaMK ynpaBneHusa.
O6beKkT 06beKkTbI OceelleHne
sl Yepesz 17
€5 SuncCre.
4Yacose
Sun Cnepytowuit pacceet B Yepes 7 Mo3BONAET KOHTPONMPOBaTL UCTOYHMK
€5 SuncCre.
28 Map‘ra 20251 YacoB CBeTa, U3MEHATb APKOCTb.
Yepes 12
€5 SuncCre.
4Yacose
MaHens cUrHanUsauum Mnutka Mporxos norogkbl
MosBonAeT ynpaBnaTb NaHenbo .
e e o e e .a:  Sun Cnepylowmii pacceeT O6nayHo v

OTMEHHWTD
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Bbibrpaem BblUNTbIBaEMBbIN 13 TOMWKOB MapaMeTp, HaCTpPanBaeM BM3yasn3aLnio 1 COXpaHAeMm

e n n
X HacTpoika KapTodku 'O6beKT (7]
HACTPOWKMW BUAWMOCTD
OcBelweHHOCTb

D6bewT* qu

Um_lux X~

HazsaHue

OCBELLEHHOCTD © Vikonka h

ATpHGYT

Unit of measurement X~ EAMHMLIA M3MEPEHMA

Tema (HeoBA3aTeENLHO) - MoKasblBaTh UBET COCTOAHKMA »

TEKCTOBEbIH PEQAKTOP OTMEHWUTE COXPAHMTDb

Co3aaHune obpasa HaCTPOEHHON CUCTEMDI

Co3paHue obpasa:

1. Co3zatb 0bpa3 cucTeMbl:

sudo dd if=<nyTb Ao KapTbl mamaTuM> of=<Ha3BaHue ¢anna>.img bs=1M status=progress

Mpy HeObXOAMMOCTN YMEHbLUNTL NapameTp bs n/mamn cxatb rotoBbii 06pa3 cornacHo NyHKTy 2

2. YctaHoBuTb pishrink komMaHzoM:

sudo apt install pishrink

nnan

wget https://raw.githubusercontent.com/Drewsif/PiShrink/master/pishrink.sh
chmod +x pishrink.sh
sudo mv pishrink.sh /usr/local/bin/pishrink

CxaTtb 0bpa3 KoMaHZOW:

sudo pishrink <nyTb go ¢daina, ero HasBaHue>.img

3. B3AaTb kapTy namat, cbpocnTb Ha Hel darinoByto cucteMy. Hanpumep npv nomowm "YnpasneHune auckamu” B Windows

4. CkonupoBsaTtb 0b6pas:

sudo dd if=<nyTb go ¢aina, ero HasBaHue>.img of=<nyTb A0 KapTbl MamATU> bs=1M status=progress

Mpw HEOBXOAMMOCTN YMEHbLINTL NapameTp bs

[MepBbIN 3anyck

1. CraHZapTHOE NoruH: airpi@air-bit.ru napoak: airpi62
2. Ecnny Bac HeT ivLeH3mK, TO B OTKPbIBLUEMCA OKHE HEOBXOAMMO HaXkaTb Ha KHOMKY cKaumBaHusa daina AMLEH3UN U NpUCaaTh e€ Ha NouTy

support@air-bit.ru (Tak>ke NPUAOXNTE KaPTOUKY KOMMaHWNK)

Mocne nonyyeHma OTBeTHOro q)a|7|na NNUEH3NN, HeO6XOAI/IMO €ro 3arpysntb 1 akKTMBNpPOBAaTb Ha TON Xe CTpaHuue
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3. Co3gatb xoTs 661 04HY ceTb (Pasgen "Hactporikn" -> "Cetun")

4. Co3paTb XOTs Obl O4MH YaCTOTHbIV NaaH (Pa3gen "Hactporikn" -> "YacToTHbIA naan")



