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Fig. 3c:

1~230V /50Hz

m
in

. 1
0

0
0

m
m

H
R

H
A

!16

11 14

14

12

6

10



Fig. 4: 

OK

Fig. 5a: 



Fig. 5b:

OK

Fig. 6a: Fig. 6b:

a

e

b

c

d
a

b

e

c

d

h i

BN BU GNYE BN BU GNYE

WJ Jetson MHI Multi-H



Fig. 6c: Fig. 6d:

a

b

ce

h
i

d

BNBUL
N

GNYE
HiMulti3
Claris Home

BN BN

BUBU
GNYE

GNYE

PE N L

Fig. 7a: Fig. 7b:

a

e

b

c

d

a

b

e

kj

d c

BK
BN
BU

BN
BK

BUGNYE

BK BN BU GNYE
BK BN BU GNYE BK BN BU GNYE



Fig. 8a: Fig. 8b:

p
e 

[b
ar

]

pa [bar]

p
e 

[b
ar

]

pa [bar]

Fig. 9a: Fig. 9b: Fig. 9c:



Fig. 10a: 

16

19 19 18

19

17 19

7

BN

BN

BK

BN

BU BU

BU

GNYE

BK

BN BN
BU

BU
GNYE

BK

BN BN
BU

BU
GNYE

Fig. 10b:

16

20

7

BN

BN

BK
BU

BN

BU

BU

GNYE

BK
BK

BK
BN

BU

19

19



ǪȍȋȋȄȂȃ

66 WILO SE 01/2016 

1 ǨǻȓǺș ȂȇȎȈȊȆǺȐȂș............................................................................................................................69
1.1 ǢȇȎȈȊȆǺȐȂș Ȉǻ ȗȌȈȆ ǾȈȄȍȆǿȇȌǿ .....................................................................................................................69
1.2 ǫǿȊȌȂȎȂȄǺȌ ȋȈȈȌǼǿȌȋȌǼȂș ǾȂȊǿȄȌȂǼǺȆ ǟǫ ....................................................................................................69

2 ǬǿȏȇȂȄǺ ǻǿȁȈȉǺȋȇȈȋȌȂ .......................................................................................................................69
2.1 ǨǻȈȁȇǺȑǿȇȂș ȊǿȄȈȆǿȇǾǺȐȂȃ Ǽ ȂȇȋȌȊȍȄȐȂȂ ȉȈ ȗȄȋȉȅȍǺȌǺȐȂȂ....................................................................69
2.2 ǤǼǺȅȂȎȂȄǺȐȂș ȉǿȊȋȈȇǺȅǺ .................................................................................................................................69
2.3 ǨȉǺȋȇȈȋȌȂ ȉȊȂ ȇǿȋȈǻȅȘǾǿȇȂȂ ȊǿȄȈȆǿȇǾǺȐȂȃ ȉȈ ȌǿȏȇȂȄǿ ǻǿȁȈȉǺȋȇȈȋȌȂ ..............................................69
2.4 ǜȕȉȈȅȇǿȇȂǿ ȊǺǻȈȌ ȋ ȍȑǿȌȈȆ ȌǿȏȇȂȄȂ ǻǿȁȈȉǺȋȇȈȋȌȂ ...................................................................................69
2.5 ǪǿȄȈȆǿȇǾǺȐȂȂ ȉȈ ȌǿȏȇȂȄǿ ǻǿȁȈȉǺȋȇȈȋȌȂ Ǿȅș ȗȄȋȉȅȍǺȌȂȊȍȘȓǿȃ ȈȊǽǺȇȂȁǺȐȂȂ ....................................69
2.6 ǪǿȄȈȆǿȇǾǺȐȂȂ ȉȈ ȌǿȏȇȂȄǿ ǻǿȁȈȉǺȋȇȈȋȌȂ ȉȊȂ ȉȊȈǼǿȊȄǿ Ȃ ȍȋȌǺȇȈǼȄǿ ......................................................70
2.7 ǫǺȆȈǼȈȅȖȇȈǿ ȂȁȆǿȇǿȇȂǿ ȄȈȇȋȌȊȍȄȐȂȂ Ȃ ȂȁǽȈȌȈǼȅǿȇȂǿ ȁǺȉǺȋȇȕȏ ȑǺȋȌǿȃ...............................................70
2.8 ǧǿǾȈȉȍȋȌȂȆȕǿ ȋȉȈȋȈǻȕ ȗȄȋȉȅȍǺȌǺȐȂȂ ..........................................................................................................70

3 ǬȊǺȇȋȉȈȊȌȂȊȈǼȄǺ Ȃ ȉȊȈȆǿȀȍȌȈȑȇȈǿ ȏȊǺȇǿȇȂǿ ............................................................................70

4 ǧǺȁȇǺȑǿȇȂǿ (ȂȋȉȈȅȖȁȈǼǺȇȂǿ ȉȈ ȇǺȁȇǺȑǿȇȂȘ)................................................................................70

5 ǯǺȊǺȄȌǿȊȂȋȌȂȄȂ ȂȁǾǿȅȂș ..................................................................................................................71
5.1 ǪǺȋȒȂȎȊȈǼȄǺ ȌȂȉȈǼȕȏ ȈǻȈȁȇǺȑǿȇȂȃ ..............................................................................................................71
5.2 ǬǿȏȇȂȑǿȋȄȂǿ ȏǺȊǺȄȌǿȊȂȋȌȂȄȂ ..........................................................................................................................71
5.3 ǤȈȆȉȅǿȄȌ ȉȈȋȌǺǼȄȂ.............................................................................................................................................72
5.4 ǩȊȂȇǺǾȅǿȀȇȈȋȌȂ (ȈȉȐȂȈȇǺȅȖȇȈ).....................................................................................................................72

6 ǨȉȂȋǺȇȂǿ Ȃ ȎȍȇȄȐȂȂ ..........................................................................................................................72
6.1 ǨȉȂȋǺȇȂǿ ȂȁǾǿȅȂș ..............................................................................................................................................72
6.2 ǩȊȂȇȐȂȉ ȎȍȇȄȐȂȈȇȂȊȈǼǺȇȂș ȍȋȌȊȈȃȋȌǼǺ ......................................................................................................72

7 ǦȈȇȌǺȀ Ȃ ȗȅǿȄȌȊȈȉȈǾȄȅȘȑǿȇȂǿ .....................................................................................................72
7.1 ǭȋȌǺȇȈǼȄǺ .............................................................................................................................................................72
7.2 ǷȅǿȄȌȊȈȉȈǾȄȅȘȑǿȇȂǿ ........................................................................................................................................73

8 ǜǼȈǾ Ǽ ȗȄȋȉȅȍǺȌǺȐȂȘ .........................................................................................................................74
8.1 ǩȊȈǼǿȊȄǺ ȆǿȆǻȊǺȇȇȈǽȈ ȇǺȉȈȊȇȈǽȈ ȊǿȁǿȊǼȍǺȊǺ ............................................................................................74
8.2 ǡǺȉȈȅȇǿȇȂǿ Ȃ ȍǾǺȅǿȇȂǿ ǼȈȁǾȍȏǺ......................................................................................................................75
8.3 ǧǺȋȌȊȈȃȄǺ ȆǺȇȈȆǿȌȊȂȑǿȋȄȈǽȈ ǼȕȄȅȘȑǺȌǿȅș................................................................................................75
8.4 ǩȊȈǼǿȊȄǺ ȇǺȉȊǺǼȅǿȇȂș ǼȊǺȓǿȇȂș ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș .................................................................................78
8.5 ǜǼȈǾ Ǽ ȗȄȋȉȅȍǺȌǺȐȂȘ .........................................................................................................................................78
8.6 ǜȕǼȈǾ Ȃȁ ȗȄȋȉȅȍǺȌǺȐȂȂ .....................................................................................................................................78

9 ǬǿȏȇȂȑǿȋȄȈǿ ȈǻȋȅȍȀȂǼǺȇȂǿ.............................................................................................................78

10 ǧǿȂȋȉȊǺǼȇȈȋȌȂ, ȉȊȂȑȂȇȕ Ȃ ȋȉȈȋȈǻȕ ȍȋȌȊǺȇǿȇȂș ........................................................................79

11 ǡǺȉȑǺȋȌȂ................................................................................................................................................80



ǪȍȋȋȄȂȃ
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ǢȇȋȌȊȍȄȐȂș ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ ǥǿǽǿȇǾȕ Ȅ ȂȅȅȘȋȌȊǺȐȂșȆ:

ǪȂȋ. 1 
Ȃ 2

ǤȈȇȋȌȊȍȄȐȂș

1 ǧǺȋȈȋ
2 ǪǿȁȖǻȈǼǺș ȉȊȈǻȄǺ Ǿȅș ȁǺȉȈȅȇǿȇȂș/ȍǾǺȅǿȇȂș 

ǼȈȁǾȍȏǺ
3 ǪǿȁȖǻȈǼǺș ȉȊȈǻȄǺ Ǿȅș ȈȉȈȊȈȀȇǿȇȂș
4 ǦǿȆǻȊǺȇȇȕȃ ȇǺȉȈȊȇȕȃ ȊǿȁǿȊǼȍǺȊ
5 ǦǺȇȈȆǿȌȊ
6 ǫǿȌǿǼȈȃ ȄǺǻǿȅȖ ȋȈ ȒȌǿȄǿȊȈȆ (ȌȈȅȖȄȈ ȈǾȇȈ-

ȎǺȁȇȕȃ)
7 ǦǺȇȈȆǿȌȊȂȑǿȋȄȂȃ ǼȕȄȅȘȑǺȌǿȅȖ
8 ǷȅǺȋȌȂȑȇȕȃ ȇǺȉȈȊȇȕȃ ȒȅǺȇǽ
9 ǝǺȁȈǼȕȃ ȇǺȉȈȅȇȂȌǿȅȖȇȕȃ ȄȅǺȉǺȇ
L2/P1 ǪǺȋȋȌȈșȇȂș ȆǿȀǾȍ ȄȊǿȉǿȀȇȕȆȂ ȈȌǼǿȊȋȌȂșȆȂ

ǪȂȋ. 3a ǩȊȂȌȈȑȇȕȃ ȊǿȀȂȆ (ȊǿȁǿȊǼȍǺȊ)

6 ǫǿȌǿǼȈȃ ȄǺǻǿȅȖ ȋȈ ȒȌǿȄǿȊȈȆ (ȌȈȅȖȄȈ ȈǾȇȈ-
ȎǺȁȇȕȃ)

10 ǩȊȍȀȂȇȇȕȃ ȉȊȂǿȆȇȕȃ ȄȅǺȉǺȇ
11 ǡǺȉȈȊȇǺș ǺȊȆǺȌȍȊǺ ȇǺ ȉȊȂȌȈȑȇȈȃ ȋȌȈȊȈȇǿ/  

ȇǺ ȋȌȈȊȈȇǿ ǼȋǺȋȕǼǺȇȂș
12 ǡǺȉȈȊȇǺș ǺȊȆǺȌȍȊǺ ȋ ȇǺȉȈȊȇȈȃ ȋȌȈȊȈȇȕ
14 ǤȊǿȉȅǿȇȂǿ Ǿȅș ȌȊȍǻȕ
16 ǩȈȉȅǺǼȄȈǼȕȃ ǼȕȄȅȘȑǺȌǿȅȖ (ȋȊǺǻǺȌȕǼǺȘȓȂȃ 

ȉȊȂ ȈȌȋȍȌȋȌǼȂȂ ǼȈǾȕ)
HC ǜȕȋȈȌǺ ȉȈǾȋȈǿǾȂȇǿȇȂș ȉȊȂȌȈȑȇȈǽȈ ȌȊȍǻȈȉȊȈ-

ǼȈǾǺ
HR ǜȕȋȈȌǺ ȉȈȌȊǿǻȂȌǿȅș

ǪȂȋ. 3b ǩȊȂȌȈȑȇȕȃ ȊǿȀȂȆ (ȋǿȌȖ ȉȂȌǺȇȂș)

6 ǫǿȌǿǼȈȃ ȄǺǻǿȅȖ ȋȈ ȒȌǿȄǿȊȈȆ (ȌȈȅȖȄȈ ȈǾȇȈ-
ȎǺȁȇȕȃ)

11 ǡǺȉȈȊȇǺș ǺȊȆǺȌȍȊǺ ȇǺ ȉȊȂȌȈȑȇȈȃ ȋȌȈȊȈȇǿ/  
ȇǺ ȋȌȈȊȈȇǿ ǼȋǺȋȕǼǺȇȂș

12 ǡǺȉȈȊȇǺș ǺȊȆǺȌȍȊǺ ȋ ȇǺȉȈȊȇȈȃ ȋȌȈȊȈȇȕ
13 ǨǻȊǺȌȇȕȃ ȄȅǺȉǺȇ
14 ǤȊǿȉȅǿȇȂǿ Ǿȅș ȌȊȍǻȕ
15 ǫȑǿȌȑȂȄ ȈǻȔǿȆǺ
HR ǜȕȋȈȌǺ ȉȈȌȊǿǻȂȌǿȅș

ǪȂȋ. 3c ǪǿȀȂȆ ǼȋǺȋȕǼǺȇȂș

6 ǫǿȌǿǼȈȃ ȄǺǻǿȅȖ ȋȈ ȒȌǿȄǿȊȈȆ (ȌȈȅȖȄȈ ȈǾȇȈȎǺȁȇȕȃ)
10 ǩȊȂǿȆȇȕȃ ȄȅǺȉǺȇ
11 ǡǺȉȈȊȇǺș ǺȊȆǺȌȍȊǺ ȇǺ ȉȊȂȌȈȑȇȈȃ ȋȌȈȊȈȇǿ/  

ȇǺ ȋȌȈȊȈȇǿ ǼȋǺȋȕǼǺȇȂș
12 ǡǺȉȈȊȇǺș ǺȊȆǺȌȍȊǺ ȋ ȇǺȉȈȊȇȈȃ ȋȌȈȊȈȇȕ
14 ǤȊǿȉȅǿȇȂǿ Ǿȅș ȌȊȍǻȕ
16 ǩȈȉȅǺǼȄȈǼȕȃ ǼȕȄȅȘȑǺȌǿȅȖ (ȋȊǺǻǺȌȕǼǺȘȓȂȃ 

ȉȊȂ ȈȌȋȍȌȋȌǼȂȂ ǼȈǾȕ)
HA ǜȕȋȈȌǺ ǼȋǺȋȕǼǺȇȂș
HR ǜȕȋȈȌǺ ȉȈȌȊǿǻȂȌǿȅș

ǪȂȋ. 4 ǭȋȌǺȇȈǼȄǺ/ȆȈȇȌǺȀ

ǪȂȋ. 5a 
Ȃ 5b

ǩȈǾȔǿȆ/ȌȊǺȇȋȉȈȊȌȂȊȈǼȄǺ

ǪȂȋ. 6a 
Ȃ 6b

ǦǺȇȈȆǿȌȊȂȑǿȋȄȂȃ ǼȕȄȅȘȑǺȌǿȅȖ 
ȈǾȇȈȎǺȁȇȕȃ (ȌȂȉ PM)

A ǭȋȌǺȇȈǼȈȑȇȕȃ ǼȂȇȌ Ǿȅș ȇǺȋȌȊȈȃȄȂ ǾǺǼȅǿȇȂș 
ǼȕȄȅȘȑǿȇȂș

b ǭȋȌǺȇȈǼȈȑȇȕȃ ǼȂȇȌ Ǿȅș ȇǺȋȌȊȈȃȄȂ ȊǺȁȇȈȋȌȂ 
ǾǺǼȅǿȇȂș (ǾǺǼȅǿȇȂǿ ǼȕȄȅȘȑǿȇȂș)

c ǤǺǻǿȅȂ/ȉȈǾȋȈǿǾȂȇǿȇȂș ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș
d ǩȊȂȌȈȑȇȕȃ ȌȊȍǻȈȉȊȈǼȈǾ/ȉȈǾȋȈǿǾȂȇǿȇȂș ȋǿȌȂ
e ǩȈǾȋȈǿǾȂȇǿȇȂș ȁǺȁǿȆȅǿȇȂș (PE)
h ǫȏǿȆǺ ȉȈǾȋȈǿǾȂȇǿȇȂș ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș WJ 

(EM)
I ǫȏǿȆǺ ȉȈǾȋȈǿǾȂȇǿȇȂș ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș MHI (EM)
ǰǼǿȌǺ 
ȄǺǻǿ
ȅǿȃ

BN ǤȈȊȂȑȇǿǼȕȃ
BU ǫȂȇȂȃ
BK ǱǿȊȇȕȃ
GNYE ǡǿȅǿȇȈ-ȀǿȅȌȕȃ

ǪȂȋ. 6ȋ ǦǺȇȈȆǿȌȊȂȑǿȋȄȂȃ ǼȕȄȅȘȑǺȌǿȅȖ 
ȈǾȇȈȎǺȁȇȕȃ (ȌȂȉ PM) ñ ȇǺȋȈȋ HiMulti3

A ǭȋȌǺȇȈǼȈȑȇȕȃ ǼȂȇȌ Ǿȅș ȇǺȋȌȊȈȃȄȂ ǾǺǼȅǿȇȂș 
ǼȕȄȅȘȑǿȇȂș

b ǭȋȌǺȇȈǼȈȑȇȕȃ ǼȂȇȌ Ǿȅș ȇǺȋȌȊȈȃȄȂ ȊǺȁȇȈȋȌȂ 
ǾǺǼȅǿȇȂș (ǾǺǼȅǿȇȂǿ ǼȕȄȅȘȑǿȇȂș)

c ǤǺǻǿȅȂ/ȉȈǾȋȈǿǾȂȇǿȇȂș ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș
d ǩȊȂȌȈȑȇȕȃ ȌȊȍǻȈȉȊȈǼȈǾ/ȉȈǾȋȈǿǾȂȇǿȇȂș ȋǿȌȂ
e ǩȈǾȋȈǿǾȂȇǿȇȂș ȁǺȁǿȆȅǿȇȂș (PE)
h ǤȅǿȆȆȇǺș ȄȈȊȈǻȄǺ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș (HiMulti3)
I ǩȈǾȋȈǿǾȂȇǿȇȂǿ Quick-Connector (HiMulti3)
ǰǼǿȌǺ 
ȄǺǻǿ
ȅǿȃ

BN ǤȈȊȂȑȇǿǼȕȃ
BU ǫȂȇȂȃ
BK ǱǿȊȇȕȃ
GNYE ǡǿȅǿȇȈ-ȀǿȅȌȕȃ

 

ǪȂȋ.  
6d

ǩȈǾȄȅȘȑǿȇȂǿ ȄǺǻǿȅș ȋ ȋȈǿǾȂȇǿȇȂǿȆ  
Quick-Connector HiMulti3

ǪȂȋ. 7a 
Ȃ 7b

ǦǺȇȈȆǿȌȊȂȑǿȋȄȂȃ ǼȕȄȅȘȑǺȌǿȅȖ ȌȊǿȏȎǺȁȇȕȃ 
(ȌȂȉ PT)

A ǭȋȌǺȇȈǼȈȑȇȕȃ ǼȂȇȌ Ǿȅș ȇǺȋȌȊȈȃȄȂ ǾǺǼȅǿȇȂș 
ǼȕȄȅȘȑǿȇȂș

b ǭȋȌǺȇȈǼȈȑȇȕȃ ǼȂȇȌ Ǿȅș ȇǺȋȌȊȈȃȄȂ ȊǺȁȇȈȋȌȂ 
ǾǺǼȅǿȇȂș (ǾǺǼȅǿȇȂǿ ǼȕȄȅȘȑǿȇȂș)

c ǩȊȂȌȈȑȇȕȃ ȌȊȍǻȈȉȊȈǼȈǾ/ȉȈǾȋȈǿǾȂȇǿȇȂș 
ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș

d ǩȊȂȌȈȑȇȕȃ ȌȊȍǻȈȉȊȈǼȈǾ/ȉȈǾȋȈǿǾȂȇǿȇȂș ȋǿȌȂ 
«LINE» (ȉȊǿǾȈȋȌǺǼȅșȘȌȋș ȁǺȄǺȁȑȂȄȈȆ)

e ǩȈǾȋȈǿǾȂȇǿȇȂș ȁǺȁǿȆȅǿȇȂș (PE)
J ǫȏǿȆǺ ȉȈǾȋȈǿǾȂȇǿȇȂș ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș DM 

(3~400 ǜ)
k ǫȏǿȆǺ ȉȈǾȋȈǿǾȂȇǿȇȂș ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș DM 

(3~230 ǜ)
ǰǼǿȌǺ 
ȄǺǻǿ-
ȅǿȃ

BN ǤȈȊȂȑȇǿǼȕȃ
BU ǫȂȇȂȃ
BK ǱǿȊȇȕȃ
GNYE ǡǿȅǿȇȈ-ȀǿȅȌȕȃ

ǪȂȋ. 8a 
Ȃ 8b

ǞȂǺǽȊǺȆȆȕ ȆǺȇȈȆǿȌȊȂȑǿȋȄȈǽȈ ǼȕȄȅȘȑǺȌǿȅș

ǪȂȋ. 
8a

ǦǺȇȈȆǿȌȊȂȑǿȋȄȂȃ ǼȕȄȅȘȑǺȌǿȅȖ PM5/PT5

ǪȂȋ. 8b ǦǺȇȈȆǿȌȊȂȑǿȋȄȂȃ ǼȕȄȅȘȑǺȌǿȅȖ ȌȂȉ PM12/PT12
pa 
[ǻǺȊ]

ǞǺǼȅǿȇȂǿ ǼȕȄȅȘȑǿȇȂș

pe 
[ǻǺȊ]

ǞǺǼȅǿȇȂǿ ǼȄȅȘȑǿȇȂș



ǪȂȋ. 9a 
- 9c

ǤȈȇȌȊȈȅȖ ǾǺǼȅǿȇȂș ǽǺȁǺ ȇǺ ǼȏȈǾǿ 
ȆǿȆǻȊǺȇȇȈǽȈ ȇǺȉȈȊȇȈǽȈ ȊǿȁǿȊǼȍǺȊǺ

ǪȂȋ. 9a ǫǻȊȈȋ ǾǺǼȅǿȇȂș ȇǺ ȍȋȌǺȇȈǼȄǿ
ǪȂȋ. 9b ǭǾǺȅǿȇȂǿ ȄȈȅȉǺȑȄǺ ȄȅǺȉǺȇǺ
ǪȂȋ. 9c ǢȁȆǿȊǿȇȂǿ ǾǺǼȅǿȇȂș ǽǺȁǺ ȇǺ ǼȏȈǾǿ

ǪȂȋ. 
10a

ǨǾȇȈȎǺȁȇǺș ǼǿȊȋȂș HWJ/HMHI, ȋȏǿȆǺ 
ȉȈǾȋȈǿǾȂȇǿȇȂș Ǿȅș ȈȉȐȂȈȇǺȅȖȇȈǽȈ 
ȉȈȉȅǺǼȄȈǼȈǽȈ ǼȕȄȅȘȑǺȌǿȅș 
(ȋȊǺǻǺȌȕǼǺȘȓǿǽȈ ȉȊȂ ȇǿȏǼǺȌȄǿ ǼȈǾȕ)

7 ǦǺȇȈȆǿȌȊȂȑǿȋȄȂȃ ǼȕȄȅȘȑǺȌǿȅȖ
16 ǨȉȐȂȈȇǺȅȖȇȕȃ ȉȈȉȅǺǼȄȈǼȕȃ ǼȕȄȅȘȑǺȌǿȅȖ
17 ǤȅǿȆȆȇǺș ȄȈȊȈǻȄǺ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș WJÖ/EM
18 ǤȅǿȆȆȇǺș ȄȈȊȈǻȄǺ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș MHIÖ/EM
19 ǞȈȉȈȅȇȂȌǿȅȖȇȕǿ ȋȈǿǾȂȇȂȌǿȅȖȇȕǿ ȄȅǿȆȆȕ
ǰǼǿȌǺ 
ȄǺǻǿ-
ȅǿȃ

BN ǤȈȊȂȑȇǿǼȕȃ
BU ǫȂȇȂȃ
BK ǱǿȊȇȕȃ
GNYE ǡǿȅǿȇȈ-ȀǿȅȌȕȃ

ǪȂȋ.  
10b

HiMulti3 , ȋȏǿȆǺ ȉȈǾȋȈǿǾȂȇǿȇȂș Ǿȅș 
ȈȉȐȂȈȇǺȅȖȇȈǽȈ ȉȈȉȅǺǼȄȈǼȈǽȈ ǼȕȄȅȘȑǺȌǿȅș 
(ȋȊǺǻǺȌȕǼǺȘȓǿǽȈ ȉȊȂ ȇǿȏǼǺȌȄǿ ǼȈǾȕ)

7 ǦǺȇȈȆǿȌȊȂȑǿȋȄȂȃ ǼȕȄȅȘȑǺȌǿȅȖ
16 ǨȉȐȂȈȇǺȅȖȇȕȃ ȉȈȉȅǺǼȄȈǼȕȃ ǼȕȄȅȘȑǺȌǿȅȖ
19 ǞȈȉȈȅȇȂȌǿȅȖȇȕǿ ȋȈǿǾȂȇȂȌǿȅȖȇȕǿ ȄȅǿȆȆȕ
20 ǤȅǿȆȆȇǺș ȄȈȊȈǻȄǺ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș HiMulti3 

ȋ ȋȈǿǾȂȇǿȇȂǿȆ Quick-Connector
ǰǼǿȌǺ 
ȄǺǻǿ-
ȅǿȃ

BN ǤȈȊȂȑȇǿǼȕȃ
BU ǫȂȇȂȃ
BK ǱǿȊȇȕȃ
GNYE ǡǿȅǿȇȈ-ȀǿȅȌȕȃ

ǪȍȋȋȄȂȃ

68 WILO SE 01/2016 



ǪȍȋȋȄȂȃ

ǢȇȋȌȊȍȄȐȂș ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ ǞȈȆȈǼȕǿ ǼȈǾȈȉȊȈǼȈǾȇȕǿ ȋȂȋȌǿȆȕ Wilo HiMulti3..H.. /HMHI/HWJ 69

1 ǨǻȓǺș ȂȇȎȈȊȆǺȐȂș

1.1 ǢȇȎȈȊȆǺȐȂș Ȉǻ ȗȌȈȆ ǾȈȄȍȆǿȇȌǿ
ǨȊȂǽȂȇǺȅ ȂȇȋȌȊȍȄȐȂȂ ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺ-
ȌǺȐȂȂ ȋȈȋȌǺǼȅǿȇ ȇǺ ȇǿȆǿȐȄȈȆ șȁȕȄǿ. ǜȋǿ 
ȈȋȌǺȅȖȇȕǿ șȁȕȄȂ ȇǺȋȌȈșȓǿȃ ȂȇȋȌȊȍȄȐȂȂ șǼȅș-
ȘȌȋș ȉǿȊǿǼȈǾȈȆ ȈȊȂǽȂȇǺȅȖȇȈȃ ȂȇȋȌȊȍȄȐȂȂ. 
ǢȇȋȌȊȍȄȐȂș ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ șǼȅș-
ǿȌȋș ȇǿȈȌȔǿȆȅǿȆȈȃ ȑǺȋȌȖȘ ȂȁǾǿȅȂș, ȉȈȗȌȈȆȍ 
ǿǿ ǼȋǿǽǾǺ ȋȅǿǾȍǿȌ ȏȊǺȇȂȌȖ ȊșǾȈȆ ȋ ȂȁǾǿȅȂǿȆ. 
ǬȈȑȇȈǿ ȋȈǻȅȘǾǿȇȂǿ ǾǺȇȇȈȃ ȂȇȋȌȊȍȄȐȂȂ șǼȅș-
ǿȌȋș ȈǻșȁǺȌǿȅȖȇȕȆ ȍȋȅȈǼȂǿȆ ȂȋȉȈȅȖȁȈǼǺȇȂș 
ȍȋȌȊȈȃȋȌǼǺ ȉȈ ȇǺȁȇǺȑǿȇȂȘ Ȃ ȄȈȊȊǿȄȌȇȈǽȈ 
ȍȉȊǺǼȅǿȇȂș ǿǽȈ ȊǺǻȈȌȈȃ.
ǢȇȋȌȊȍȄȐȂș ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ ȋȈȈȌ-
ǼǿȌȋȌǼȍǿȌ ȆȈǾǿȅȂ ȂȁǾǿȅȂș, Ǻ ȌǺȄȀǿ ȈȋȇȈǼȇȕȆ 
ȉȈȅȈȀǿȇȂșȆ Ȃ ȇȈȊȆǺȆ ȌǿȏȇȂȄȂ ǻǿȁȈȉǺȋȇȈȋȌȂ, 
ǾǿȃȋȌǼȍȘȓȂȆ ȇǺ ȆȈȆǿȇȌ ȋǾǺȑȂ Ǽ ȉǿȑǺȌȖ.

1.2 ǫǿȊȌȂȎȂȄǺȌ ȋȈȈȌǼǿȌȋȌǼȂș ǾȂȊǿȄȌȂǼǺȆ ǟǫ
ǤȈȉȂș ǾǿȄȅǺȊǺȐȂȂ Ȉ ȋȈȈȌǼǿȌȋȌǼȂȂ ǾȂȊǿȄȌȂǼǺȆ 
ǟǫ șǼȅșǿȌȋș ȑǺȋȌȖȘ ȇǺȋȌȈșȓǿȃ ȂȇȋȌȊȍȄȐȂȂ ȉȈ 
ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ. ǩȊȂ ǼȇǿȋǿȇȂȂ ȌǿȏȇȂ-
ȑǿȋȄȂȏ ȂȁȆǿȇǿȇȂȃ Ǽ ȍȄǺȁǺȇȇȍȘ Ǽ ǾǿȄȅǺȊǺȐȂȂ 
ȄȈȇȋȌȊȍȄȐȂȘ ǻǿȁ ȋȈǽȅǺȋȈǼǺȇȂș ȋ ȂȁǽȈȌȈǼȂȌǿ-
ȅǿȆ ȂȅȂ ȉȊȂ ȇǿȋȈǻȅȘǾǿȇȂȂ ȋȈǾǿȊȀǺȓȂȏȋș Ǽ 
ȂȇȋȌȊȍȄȐȂȂ ȉȈ ȗȄȋȉȅȍǺȌǺȐȂȂ ȍȄǺȁǺȇȂȃ ȉȈ Ȍǿȏ-
ȇȂȄǿ ǻǿȁȈȉǺȋȇȈȋȌȂ ȉǿȊȋȈȇǺȅǺ ȉȊȂ ȊǺǻȈȌǿ ȋ 
ȂȁǾǿȅȂǿȆ ǾǿȄȅǺȊǺȐȂș ȌǿȊșǿȌ ȋǼȈȘ ȋȂȅȍ.

2 ǬǿȏȇȂȄǺ ǻǿȁȈȉǺȋȇȈȋȌȂ
ǞǺȇȇǺș ȂȇȋȌȊȍȄȐȂș ȋȈǾǿȊȀȂȌ ȈȋȇȈǼȈȉȈȅǺǽǺȘ-
ȓȂǿ ȊǿȄȈȆǿȇǾǺȐȂȂ, ȄȈȌȈȊȕǿ ȇǿȈǻȏȈǾȂȆȈ ȋȈǻ-
ȅȘǾǺȌȖ ȉȊȂ ȆȈȇȌǺȀǿ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ. ǩȈȗȌȈȆȍ 
ǾǺȇȇǺș ȂȇȋȌȊȍȄȐȂș ȇǿȈǻȏȈǾȂȆǺ ȆȈȇȌǺȀȇȂȄǺȆ Ȃ 
ȉȊǿǾȋȌǺǼȂȌǿȅșȆ ȗȄȋȉȅȍǺȌȂȊȍȘȓǿȃ ȈȊǽǺȇȂȁǺȐȂȂ 
Ǿȅș ȈȋȍȓǿȋȌǼȅǿȇȂș ȆȈȇȌǺȀǺ Ȃ ǼǼȈǾǺ Ǽ ȗȄȋȉȅȍǺ-
ȌǺȐȂȘ. ǧǿȈǻȏȈǾȂȆȈ ȋȈǻȅȘǾǺȌȖ ȇǿ ȌȈȅȖȄȈ ȈǻȓȂǿ 
ȌȊǿǻȈǼǺȇȂș ȉȈ ȌǿȏȇȂȄǿ ǻǿȁȈȉǺȋȇȈȋȌȂ, ȉȊȂǼǿǾǿȇ-
ȇȕǿ Ǽ ǾǺȇȇȈȆ ȊǺȁǾǿȅǿ «ǬǿȏȇȂȄǺ ǻǿȁȈȉǺȋȇȈȋȌȂ», 
ȇȈ Ȃ ȋȉǿȐȂǺȅȖȇȕǿ ȌȊǿǻȈǼǺȇȂș ȉȈ ȌǿȏȇȂȄǿ ǻǿȁȈ-
ȉǺȋȇȈȋȌȂ, ȈȌȆǿȑǿȇȇȕǿ ȋȂȆǼȈȅǺȆȂ ȈȉǺȋȇȈȋȌȂ Ǽ 
ȉȈȋȅǿǾȍȘȓȂȏ ȊǺȁǾǿȅǺȏ.

2.1 ǨǻȈȁȇǺȑǿȇȂș ȊǿȄȈȆǿȇǾǺȐȂȃ Ǽ ȂȇȋȌȊȍȄȐȂȂ ȉȈ 
ȗȄȋȉȅȍǺȌǺȐȂȂ

ǫȂȆǼȈȅȕ:
ǨǻȓȂȃ ȋȂȆǼȈȅ ȈȉǺȋȇȈȋȌȂ

ǨȉǺȋȇȈȋȌȖ ȉȈȊǺȀǿȇȂș ȗȅǿȄȌȊȂȑǿȋȄȂȆ ȌȈȄȈȆ

ǭǤǚǡǚǧǢǟ: ...

ǫȂǽȇǺȅȖȇȕǿ ȋȅȈǼǺ

ǨǩǚǫǧǨ!
ǱȊǿȁǼȕȑǺȃȇȈ ȈȉǺȋȇǺș ȋȂȌȍǺȐȂș.
ǧǿȋȈǻȅȘǾǿȇȂǿ ȍȄǺȁǺȇȂș ǼǿǾǿȌ Ȅ ȋȆǿȊȌȂ ȂȅȂ 
ȌșȀǿȅȕȆ ȌȊǺǼȆǺȆ.

ǨǫǬǨǪǨǠǧǨ!
ǩȈȅȖȁȈǼǺȌǿȅȖ ȆȈȀǿȌ ȉȈȅȍȑȂȌȖ (ȌșȀǿȅȕǿ) 
ȌȊǺǼȆȕ. «ǨȋȌȈȊȈȀȇȈ» ȍȄǺȁȕǼǺǿȌ ȇǺ ǼǿȊȈșȌ-
ȇȈȋȌȖ ȉȈȅȍȑǿȇȂș (ȌșȀǿȅȕȏ) ȌȊǺǼȆ ȉȊȂ ȇǿȋȈǻ-
ȅȘǾǿȇȂȂ ȍȄǺȁǺȇȂș.

ǜǧǢǦǚǧǢǟ!
ǫȍȓǿȋȌǼȍǿȌ ȈȉǺȋȇȈȋȌȖ ȉȈǼȊǿȀǾǿȇȂș ȂȁǾǿ-
ȅȂș/ȍȋȌǺȇȈǼȄȂ. ǩȊǿǾȍȉȊǿȀǾǿȇȂǿ «ǜȇȂȆǺ-
ȇȂǿ» ȈȌȇȈȋȂȌȋș Ȅ ǼȈȁȆȈȀȇȕȆ ȉȈǼȊǿȀǾǿȇȂșȆ 
ȂȁǾǿȅȂș ȉȊȂ ȇǿȋȈǻȅȘǾǿȇȂȂ ȍȄǺȁǺȇȂȃ.

ǭǤǚǡǚǧǢǟ:
ǩȈȅǿȁȇȈǿ ȍȄǺȁǺȇȂǿ ȉȈ ȂȋȉȈȅȖȁȈǼǺȇȂȘ ȂȁǾǿȅȂș. 
ǨȇȈ ȌǺȄȀǿ ȍȄǺȁȕǼǺǿȌ ȇǺ ǼȈȁȆȈȀȇȕǿ ȋȅȈȀȇȈȋȌȂ.
ǭȄǺȁǺȇȂș, ȊǺȁȆǿȓǿȇȇȕǿ ȇǿȉȈȋȊǿǾȋȌǼǿȇȇȈ ȇǺ 
ȂȁǾǿȅȂȂ, ȇǺȉȊȂȆǿȊ:

ï ȋȌȊǿȅȄǺ ȇǺȉȊǺǼȅǿȇȂș ǼȊǺȓǿȇȂș,
ï ȈǻȈȁȇǺȑǿȇȂș ȉȈǾȋȈǿǾȂȇǿȇȂȃ,
ï ȎȂȊȆǿȇȇǺș ȌǺǻȅȂȑȄǺ,
ï ȉȊǿǾȍȉȊǿȀǾǺȘȓȂǿ ȇǺȄȅǿȃȄȂ,
ȇǿȈǻȏȈǾȂȆȈ ȈǻșȁǺȌǿȅȖȇȈ ȋȈǻȅȘǾǺȌȖ Ȃ ȉȈǾǾǿ-
ȊȀȂǼǺȌȖ Ǽ ȉȈȅȇȈȋȌȖȘ ȑȂȌǺǿȆȈȆ ȋȈȋȌȈșȇȂȂ.

2.2 ǤǼǺȅȂȎȂȄǺȐȂș ȉǿȊȋȈȇǺȅǺ
ǩǿȊȋȈȇǺȅ, ǼȕȉȈȅȇșȘȓȂȃ ȆȈȇȌǺȀ, ȍȉȊǺǼȅǿȇȂǿ Ȃ 
ȌǿȏȇȂȑǿȋȄȈǿ ȈǻȋȅȍȀȂǼǺȇȂǿ, ǾȈȅȀǿȇ ȂȆǿȌȖ ȋȈȈȌ-
ǼǿȌȋȌǼȍȘȓȍȘ ȄǼǺȅȂȎȂȄǺȐȂȘ Ǿȅș ǼȕȉȈȅȇǿȇȂș 
ȊǺǻȈȌ. ǫȎǿȊȕ ȈȌǼǿȌȋȌǼǿȇȇȈȋȌȂ, ȈǻșȁǺȇȇȈȋȌȂ Ȃ 
ȄȈȇȌȊȈȅȖ ȇǺǾ ȉǿȊȋȈȇǺȅȈȆ ǾȈȅȀȇȕ ǻȕȌȖ ȊǿǽȅǺ-
ȆǿȇȌȂȊȈǼǺȇȕ ȗȄȋȉȅȍǺȌȂȊȍȘȓǿȃ ȍȋȌȊȈȃȋȌǼȈ 
ȈȊǽǺȇȂȁǺȐȂǿȃ. ǟȋȅȂ ȉǿȊȋȈȇǺȅ ȇǿ ȈǻȅǺǾǺǿȌ ȇǿȈǻ-
ȏȈǾȂȆȕȆȂ ȁȇǺȇȂșȆȂ, ȇǿȈǻȏȈǾȂȆȈ ȈǻǿȋȉǿȑȂȌȖ 
ǿǽȈ ȈǻȍȑǿȇȂǿ Ȃ ȂȇȋȌȊȍȄȌǺȀ. ǩȊȂ ȇǿȈǻȏȈǾȂȆȈȋȌȂ 
ȗȄȋȉȅȍǺȌȂȊȍȘȓǺș ȍȋȌȊȈȃȋȌǼȈ ȈȊǽǺȇȂȁǺȐȂș 
ȆȈȀǿȌ ȉȈȊȍȑȂȌȖ ȗȌȈ ȂȁǽȈȌȈǼȂȌǿȅȘ ȂȁǾǿȅȂș.

2.3 ǨȉǺȋȇȈȋȌȂ ȉȊȂ ȇǿȋȈǻȅȘǾǿȇȂȂ ȊǿȄȈȆǿȇǾǺȐȂȃ 
ȉȈ ȌǿȏȇȂȄǿ ǻǿȁȈȉǺȋȇȈȋȌȂ
ǧǿȋȈǻȅȘǾǿȇȂǿ ȍȄǺȁǺȇȂȃ ȉȈ ȌǿȏȇȂȄǿ ǻǿȁȈȉǺȋ-
ȇȈȋȌȂ ȆȈȀǿȌ ȉȊȂǼǿȋȌȂ Ȅ ȌȊǺǼȆȂȊȈǼǺȇȂȘ 
ȅȘǾǿȃ, ȁǺǽȊșȁȇǿȇȂȘ ȈȄȊȍȀǺȘȓǿȃ ȋȊǿǾȕ Ȃ ȉȈǼ-
ȊǿȀǾǿȇȂȘ ȂȁǾǿȅȂș/ȍȋȌǺȇȈǼȄȂ. ǧǿȋȈǻȅȘǾǿȇȂǿ 
ȍȄǺȁǺȇȂȃ ȉȈ ȌǿȏȇȂȄǿ ǻǿȁȈȉǺȋȇȈȋȌȂ ǼǿǾǿȌ Ȅ 
ȍȌȊǺȌǿ Ǽȋǿȏ ȉȊǺǼ ȇǺ ǼȈȁȆǿȓǿȇȂǿ ȍǻȕȌȄȈǼ.
ǧǿȋȈǻȅȘǾǿȇȂǿ ȉȊǿǾȉȂȋǺȇȂȃ ȉȈ ȌǿȏȇȂȄǿ ǻǿȁȈ-
ȉǺȋȇȈȋȌȂ ȆȈȀǿȌ, Ǽ ȑǺȋȌȇȈȋȌȂ, ȂȆǿȌȖ ȋȅǿǾȍȘ-
ȓȂǿ ȉȈȋȅǿǾȋȌǼȂș:

ï ȆǿȏǺȇȂȑǿȋȄȂǿ ȌȊǺǼȆȕ ȉǿȊȋȈȇǺȅǺ Ȃ ȉȈȊǺȀǿȇȂǿ 
ȗȅǿȄȌȊȂȑǿȋȄȂȆ ȌȈȄȈȆ, ȆǿȏǺȇȂȑǿȋȄȂǿ Ȃ ǻǺȄȌǿ-
ȊȂȈȅȈǽȂȑǿȋȄȂǿ ǼȈȁǾǿȃȋȌǼȂș;

ï ȁǺǽȊșȁȇǿȇȂǿ ȈȄȊȍȀǺȘȓǿȃ ȋȊǿǾȕ ȉȊȂ ȍȌǿȑȄǺȏ 
ȈȉǺȋȇȕȏ ȆǺȌǿȊȂǺȅȈǼ;

ï ȆǺȌǿȊȂǺȅȖȇȕȃ ȍȓǿȊǻ;
ï ȈȌȄǺȁ ǼǺȀȇȕȏ ȎȍȇȄȐȂȃ ȂȁǾǿȅȂș/ȍȋȌǺȇȈǼȄȂ;
ï ȇǿǼȈȁȆȈȀȇȈȋȌȖ ǼȕȉȈȅȇǿȇȂș ȉȊǿǾȉȂȋǺȇȇȕȏ Ǿǿȃȋ-
ȌǼȂȃ ȉȈ ȌǿȏȇȂȑǿȋȄȈȆȍ ȈǻȋȅȍȀȂǼǺȇȂȘ Ȃ ȊǿȆȈȇȌȍ.

2.4 ǜȕȉȈȅȇǿȇȂǿ ȊǺǻȈȌ ȋ ȍȑǿȌȈȆ ȌǿȏȇȂȄȂ 
ǻǿȁȈȉǺȋȇȈȋȌȂ
ǧǿȈǻȏȈǾȂȆȈ ȋȈǻȅȘǾǺȌȖ ȍȄǺȁǺȇȂș ȉȈ ȌǿȏȇȂȄǿ 
ǻǿȁȈȉǺȋȇȈȋȌȂ, ȉȊȂǼǿǾǿȇȇȕǿ Ǽ ȇǺȋȌȈșȓǿȃ Ȃȇȋ-
ȌȊȍȄȐȂȂ ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ, ȋȍȓǿȋȌ-
ǼȍȘȓȂǿ ȇǺȐȂȈȇǺȅȖȇȕǿ ȉȊǿǾȉȂȋǺȇȂș ȉȈ 
ȌǿȏȇȂȄǿ ǻǿȁȈȉǺȋȇȈȋȌȂ, Ǻ ȌǺȄȀǿ ǼȈȁȆȈȀȇȕǿ 
ȊǺǻȈȑȂǿ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȈȇȇȕǿ ȂȇȋȌȊȍȄȐȂȂ ȗȄȋ-
ȉȅȍǺȌȂȊȍȘȓǿȃ ȈȊǽǺȇȂȁǺȐȂȂ.

2.5 ǪǿȄȈȆǿȇǾǺȐȂȂ ȉȈ ȌǿȏȇȂȄǿ ǻǿȁȈȉǺȋȇȈȋȌȂ Ǿȅș 
ȗȄȋȉȅȍǺȌȂȊȍȘȓǿȃ ȈȊǽǺȇȂȁǺȐȂȂ
ǥȂȐǺȆ (ǼȄȅȘȑǺș ǾǿȌǿȃ) ȋ ȎȂȁȂȑǿȋȄȂȆȂ, ȋǿȇȋȈȊ-
ȇȕȆȂ ȂȅȂ ȉȋȂȏȂȑǿȋȄȂȆȂ ȇǺȊȍȒǿȇȂșȆȂ, Ǻ ȌǺȄȀǿ 
ȅȂȐǺȆ, ȇǿ ȈǻȅǺǾǺȘȓȂȆ ǾȈȋȌǺȌȈȑȇȕȆȂ ȁȇǺȇȂ-
șȆȂ/ȈȉȕȌȈȆ, ȊǺȁȊǿȒǿȇȈ ȂȋȉȈȅȖȁȈǼǺȌȖ ǾǺȇȇȈǿ 
ȍȋȌȊȈȃȋȌǼȈ ȂȋȄȅȘȑȂȌǿȅȖȇȈ ȉȈǾ ȄȈȇȌȊȈȅǿȆ ȂȅȂ 
ȇǺȋȌǺǼȅǿȇȂǿȆ ȅȂȐǺ, ȈȌǼǿȌȋȌǼǿȇȇȈǽȈ ȁǺ ǻǿȁȈȉǺȋ-
ȇȈȋȌȖ ǼȕȒǿȍȉȈȆșȇȍȌȕȏ ȅȂȐ. 
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ǧǿȈǻȏȈǾȂȆȈ ȄȈȇȌȊȈȅȂȊȈǼǺȌȖ ǾǿȌǿȃ, ȇǿ ǾȈȉȍȋ-
ȄǺș ȂǽȊ ȋ ǾǺȇȇȕȆ ȍȋȌȊȈȃȋȌǼȈȆ.

ï ǟȋȅȂ ǽȈȊșȑȂǿ ȂȅȂ ȏȈȅȈǾȇȕǿ ȄȈȆȉȈȇǿȇȌȕ ȂȁǾǿ-
ȅȂș/ȍȋȌǺȇȈǼȄȂ șǼȅșȘȌȋș ȂȋȌȈȑȇȂȄȈȆ ȈȉǺȋ-
ȇȈȋȌȂ, ȌȈ Ǽ ȆǿȋȌǿ ȗȄȋȉȅȍǺȌǺȐȂȂ ȈȇȂ ǾȈȅȀȇȕ 
ǻȕȌȖ ȁǺȓȂȓǿȇȕ ȈȌ ȄȈȇȌǺȄȌǺ.

ï ǜȈ ǼȊǿȆș ȗȄȋȉȅȍǺȌǺȐȂȂ ȂȁǾǿȅȂș ȁǺȉȊǿȓǺǿȌȋș 
ȋȇȂȆǺȌȖ ȁǺȓȂȌȍ ȈȌ ȋȅȍȑǺȃȇȈǽȈ ȉȊȂȄȈȋȇȈǼǿȇȂș 
Ȅ ǾǼȂȀȍȓȂȆȋș ǾǿȌǺȅșȆ (ȇǺȉȊȂȆǿȊ, ȆȍȎȌǿ). 

ï ǨȌǼȈǾ ȍȌǿȑǿȄ (ȇǺȉȊ., ȇǺ ȍȉȅȈȌȇǿȇȂȂ ǼǺȅǺ) ȈȉǺȋȇȕȏ 
ȉǿȊǿȄǺȑȂǼǺǿȆȕȏ ȀȂǾȄȈȋȌǿȃ (ȇǺȉȊ., ǼȁȊȕǼȈȈȉǺȋ-
ȇȕȏ, șǾȈǼȂȌȕȏ, ǽȈȊșȑȂȏ) ȇǿȈǻȏȈǾȂȆȈ ȈǻǿȋȉǿȑȂȌȖ 
ȌǺȄȂȆ ȈǻȊǺȁȈȆ, ȑȌȈǻȕ ȗȌȈ ȇǿ ȋȈȁǾǺǼǺȅȈ ȈȉǺȋȇȈȋȌȂ 
Ǿȅș ȉǿȊȋȈȇǺȅǺ Ȃ ȈȄȊȍȀǺȘȓǿȃ ȋȊǿǾȕ. ǧǿȈǻȏȈǾȂȆȈ 
ȋȈǻȅȘǾǺȌȖ ȇǺȐȂȈȇǺȅȖȇȕǿ ȉȊǺǼȈǼȕǿ ȉȊǿǾȉȂȋǺȇȂș. 

ï ǡǺȉȊǿȓǺǿȌȋș ǾǿȊȀǺȌȖ ǼǻȅȂȁȂ ȂȁǾǿȅȂș ȅǿǽȄȈ-
ǼȈȋȉȅǺȆǿȇșȘȓȂǿȋș ȆǺȌǿȊȂǺȅȕ.

ï ǫȅǿǾȍǿȌ ȂȋȄȅȘȑȂȌȖ ȊȂȋȄ ȉȈȊǺȀǿȇȂș ȗȅǿȄȌȊȂȑǿȋ-
ȄȂȆ ȌȈȄȈȆ. ǧǿȈǻȏȈǾȂȆȈ ȋȈǻȅȘǾǺȌȖ ȆǿȋȌȇȕǿ ȂȅȂ 
ȈǻȓȂǿ ȉȊǿǾȉȂȋǺȇȂș [ȇǺȉȊȂȆǿȊ, IEC, VDE Ȃ Ȍ. Ǿ.] Ȃ 
ȍȄǺȁǺȇȂș ȆǿȋȌȇȕȏ ȉȊǿǾȉȊȂșȌȂȃ ȗȇǿȊǽȈȋȇǺǻȀǿȇȂș.

2.6 ǪǿȄȈȆǿȇǾǺȐȂȂ ȉȈ ȌǿȏȇȂȄǿ ǻǿȁȈȉǺȋȇȈȋȌȂ ȉȊȂ 
ȉȊȈǼǿȊȄǿ Ȃ ȍȋȌǺȇȈǼȄǿ
ǷȄȋȉȅȍǺȌȂȊȍȘȓǺș ȈȊǽǺȇȂȁǺȐȂș ȈǻșȁǺȇǺ Ȉǻǿȋ-
ȉǿȑȂȌȖ ȉȊȈǼǿǾǿȇȂǿ Ǽȋǿȏ ȊǺǻȈȌ ȉȈ ȆȈȇȌǺȀȍ Ȃ 
ȌǿȏȇȂȑǿȋȄȈȆȍ ȈǻȋȅȍȀȂǼǺȇȂȘ ȍȋȌȊȈȃȋȌǼǺ ȄǼǺ-
ȅȂȎȂȐȂȊȈǼǺȇȇȕȆȂ ȋȉǿȐȂǺȅȂȋȌǺȆȂ, ȂȆǿȘ-
ȓȂȆȂ ǾȈȉȍȋȄ Ȃ ǼȇȂȆǺȌǿȅȖȇȈ ȂȁȍȑȂǼȒȂȆȂ 
ȂȇȋȌȊȍȄȐȂȘ ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ.
ǪǺǻȈȌȕ ȊǺȁȊǿȒǿȇȈ ǼȕȉȈȅȇșȌȖ ȌȈȅȖȄȈ ȇǺ ȂȁǾǿ-
ȅȂȂ/ȍȋȌǺȇȈǼȄǿ, ȇǺȏȈǾșȓǿȆȋș/ȇǺȏȈǾșȓǿȃȋș Ǽ 
ȋȈȋȌȈșȇȂȂ ȉȈȄȈș. ǧǿȈǻȏȈǾȂȆȈ ȈǻșȁǺȌǿȅȖȇȈ 
ȋȈǻȅȘǾǺȌȖ ȉȈȋȅǿǾȈǼǺȌǿȅȖȇȈȋȌȖ ǾǿȃȋȌǼȂȃ ȉȈ 
ȈȋȌǺȇȈǼȄǿ ȂȁǾǿȅȂș/ȍȋȌǺȇȈǼȄȂ, ȉȊȂǼǿǾǿȇȇȍȘ Ǽ 
ȂȇȋȌȊȍȄȐȂȂ ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ.
ǫȊǺȁȍ ȉȈ ȁǺǼǿȊȒǿȇȂȂ ȊǺǻȈȌ Ǽȋǿ ȉȊǿǾȈȏȊǺȇȂȌǿȅȖ-
ȇȕǿ Ȃ ȁǺȓȂȌȇȕǿ ȍȋȌȊȈȃȋȌǼǺ ǾȈȅȀȇȕ ǻȕȌȖ ȍȋȌǺȇȈǼ-
ȅǿȇȕ ȇǺ ȋǼȈȂ ȆǿȋȌǺ Ȃ/ȂȅȂ ȉȊȂǼǿǾǿȇȕ Ǽ ǾǿȃȋȌǼȂǿ.

2.7 ǫǺȆȈǼȈȅȖȇȈǿ ȂȁȆǿȇǿȇȂǿ ȄȈȇȋȌȊȍȄȐȂȂ Ȃ 
ȂȁǽȈȌȈǼȅǿȇȂǿ ȁǺȉǺȋȇȕȏ ȑǺȋȌǿȃ
ǫǺȆȈǼȈȅȖȇȈǿ ȂȁȆǿȇǿȇȂǿ ȄȈȇȋȌȊȍȄȐȂȂ Ȃ ȂȁǽȈ-
ȌȈǼȅǿȇȂǿ ȁǺȉǺȋȇȕȏ ȑǺȋȌǿȃ ȇǺȊȍȒǺǿȌ ǻǿȁȈȉǺȋ-
ȇȈȋȌȖ ȂȁǾǿȅȂș/ȉǿȊȋȈȇǺȅǺ Ȃ ȅȂȒǺǿȌ ȋȂȅȕ 
ȉȊȂǼǿǾǿȇȇȕǿ ȂȁǽȈȌȈǼȂȌǿȅǿȆ ȍȄǺȁǺȇȂș ȉȈ Ȍǿȏ-
ȇȂȄǿ ǻǿȁȈȉǺȋȇȈȋȌȂ.
ǜȇǿȋǿȇȂǿ ȂȁȆǿȇǿȇȂȃ Ǽ ȄȈȇȋȌȊȍȄȐȂȘ ȂȁǾǿȅȂș 
ǾȈȉȍȋȄǺǿȌȋș ȌȈȅȖȄȈ ȉȊȂ ȋȈǽȅǺȋȈǼǺȇȂȂ ȋ ȂȁǽȈȌȈǼȂ-
ȌǿȅǿȆ. ǮȂȊȆǿȇȇȕǿ ȁǺȉǺȋȇȕǿ ȑǺȋȌȂ Ȃ ȊǺȁȊǿȒǿȇȇȕǿ 
ȂȁǽȈȌȈǼȂȌǿȅǿȆ ȉȊȂȇǺǾȅǿȀȇȈȋȌȂ ǽǺȊǺȇȌȂȊȍȘȌ 
ȇǺǾǿȀȇȍȘ ȊǺǻȈȌȍ ȂȁǾǿȅȂș. ǩȊȂ ȂȋȉȈȅȖȁȈǼǺȇȂȂ 
ǾȊȍǽȂȏ ȁǺȉǺȋȇȕȏ ȑǺȋȌǿȃ ȂȁǽȈȌȈǼȂȌǿȅȖ ȇǿ ȇǿȋǿȌ 
ȈȌǼǿȌȋȌǼǿȇȇȈȋȌȂ ȁǺ ǼȈȁȆȈȀȇȕǿ ȉȈȋȅǿǾȋȌǼȂș.

2.8 ǧǿǾȈȉȍȋȌȂȆȕǿ ȋȉȈȋȈǻȕ ȗȄȋȉȅȍǺȌǺȐȂȂ
ǧǺǾǿȀȇȈȋȌȖ ȗȄȋȉȅȍǺȌǺȐȂȂ ȉȈȋȌǺǼȅǿȇȇȈǽȈ 
ȂȁǾǿȅȂș ǽǺȊǺȇȌȂȊȍǿȌȋș ȌȈȅȖȄȈ ȉȊȂ ȍȋȅȈǼȂȂ ǿǽȈ 
ȂȋȉȈȅȖȁȈǼǺȇȂș ȉȈ ȇǺȁȇǺȑǿȇȂȘ Ǽ ȋȈȈȌǼǿȌȋȌǼȂȂ 
ȋ ȊǺȁǾǿȅȈȆ 4 ǾǺȇȇȈȃ ȂȇȋȌȊȍȄȐȂȂ ȉȈ ȆȈȇȌǺȀȍ Ȃ 
ȗȄȋȉȅȍǺȌǺȐȂȂ. ǩȊȂ ȗȄȋȉȅȍǺȌǺȐȂȂ ȇȂ Ǽ ȄȈǿȆ 
ȋȅȍȑǺǿ ȇǿ ǼȕȏȈǾȂȌȖ ȁǺ ȊǺȆȄȂ ȉȊǿǾǿȅȖȇȕȏ ȁȇǺ-
ȑǿȇȂȃ, ȍȄǺȁǺȇȇȕȏ Ǽ ȄǺȌǺȅȈǽǿ/ȋȉǿȐȂȎȂȄǺȐȂȂ.

3 ǬȊǺȇȋȉȈȊȌȂȊȈǼȄǺ Ȃ ȉȊȈȆǿȀȍȌȈȑȇȈǿ 
ȏȊǺȇǿȇȂǿ
ǩȊȂ ȉȈȅȍȑǿȇȂȂ ȇǿȆǿǾȅǿȇȇȈ ȉȊȈǼǿȊȂȌȖ ǾȈȆȈǼȍȘ 
ǼȈǾȈȉȊȈǼȈǾȇȍȘ ȋȂȋȌǿȆȍ ȇǺ ǼȈȁȆȈȀȇȕǿ ȉȈǼȊǿȀ
ǾǿȇȂș ȉȊȂ ȌȊǺȇȋȉȈȊȌȂȊȈǼȄǿ. ǩȊȂ ȈǻȇǺȊȍȀǿȇȂȂ 
ȉȈǼȊǿȀǾǿȇȂȃ ȉȊȂ ȌȊǺȇȋȉȈȊȌȂȊȈǼȄǿ ȉȈǾǽȈȌȈǼȂȌȖ 
ȋ ȗȄȋȉǿǾȂȌȈȊȈȆ ȇǿȈǻȏȈǾȂȆȕǿ ȆǿȊȕ ȋ ȋȈǻȅȘǾǿ
ȇȂǿȆ ȋȈȈȌǼǿȌȋȌǼȍȘȓȂȏ ȋȊȈȄȈǼ!
ǜǧǢǦǚǧǢǟ! ǪȂȋȄ ȆǺȌǿȊȂǺȅȖȇȈǽȈ ȍȓǿȊǻǺ!
ǧǿȉȊǺǼȂȅȖȇǺș ȌȊǺȇȋȉȈȊȌȂȊȈǼȄǺ Ȃ ȉȊȈȆǿȀȍ-
ȌȈȑȇȈǿ ȏȊǺȇǿȇȂǿ ȆȈǽȍȌ ȉȊȂǼǿȋȌȂ Ȅ ȉȈǼȊǿȀ
ǾǿȇȂȘ ȂȁǾǿȅȂș.
ǩȊȂ ȌȊǺȇȋȉȈȊȌȂȊȈǼȄǿ Ȃ ǼȊǿȆǿȇȇȈȆ ȏȊǺȇǿȇȂȂ 
ȋȅǿǾȍǿȌ ȁǺȓȂȓǺȌȖ ǾȈȆȈǼȍȘ ǼȈǾȈȉȊȈǼȈǾȇȍȘ 
ȋȂȋȌǿȆȍ ȈȌ ǼȅǺǽȂ, ȆȈȊȈȁǺ Ȃ ȆǿȏǺȇȂȑǿȋȄȂȏ ȉȈǼ-
ȊǿȀǾǿȇȂȃ ǼȋȅǿǾȋȌǼȂǿ ȌȈȅȑȄȈǼ Ȃ ȍǾǺȊȈǼ.
ǩȊȂ ȌȊǺȇȋȉȈȊȌȂȊȈǼȄǿ Ȃ ȏȊǺȇǿȇȂȂ ǾȈȆȈǼǺș 
ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ ȇȂ Ǽ ȄȈǿȆ ȋȅȍȑǺǿ ȇǿ 
ǾȈȅȀȇǺ ȉȈǾǼǿȊǽǺȌȖȋș ȌǿȆȉǿȊǺȌȍȊǺȆ, ǼȕȏȈǾș-
ȓȂȆ ȁǺ ȉȊǿǾǿȅȕ ȌǿȆȉǿȊǺȌȍȊȇȈǽȈ ǾȂǺȉǺȁȈȇǺ ȈȌ 
- 10 °C ǾȈ + 50 °C.

4 ǧǺȁȇǺȑǿȇȂǿ (ȂȋȉȈȅȖȁȈǼǺȇȂǿ ȉȈ 
ȇǺȁȇǺȑǿȇȂȘ)
ǞȈȆȈǼȕǿ ǼȈǾȈȉȊȈǼȈǾȇȕǿ ȋȂȋȌǿȆȕ ȉȊǿǾȇǺȁȇǺ-
ȑǿȇȕ Ǿȅș ǾȈȀǾǿǼȈȃ Ȃ ȌǿȏȇȂȑǿȋȄȈȃ ǼȈǾȕ Ȃ ȋȅȍȀǺȌ 
Ǿȅș ȉǿȊǿȄǺȑȂǼǺȇȂș ǼȈǾȕ Ȃȁ ȊǿȁǿȊǼȍǺȊȈǼ, ǼȈǾȈ-
ǿȆȈǼ, ȊȍȑȖǿǼ Ȃ ȄȈȅȈǾȐǿǼ Ǿȅș ǼȈǾȈȋȇǺǻȀǿȇȂș, 
ȂȊȊȂǽǺȐȂȂ, ȉȈȅȂǼǺ Ȃ ȈȊȈȒǿȇȂș Ǽ ǻȕȌȈǼȈȃ ȋȎǿȊǿ. 

Ǣȏ ȇǿȉȈȋȊǿǾȋȌǼǿȇȇȈǿ ȉȈǾȋȈǿǾȂȇǿȇȂǿ Ȅ Ȉǻȓǿ-
ȋȌǼǿȇȇȈȃ ȋǿȌȂ ȏȈȁșȃȋȌǼǿȇȇȈ-ȉȂȌȖǿǼȈǽȈ ǼȈǾȈ-
ȉȊȈǼȈǾǺ ȇǿ ȊǺȁȊǿȒǺǿȌȋș.

ǜ ȁǺǼȂȋȂȆȈȋȌȂ ȈȌ ȋȅȍȑǺș ȉȊȂȆǿȇǿȇȂș ȂȋȉȈȅȖ-
ȁȍȘȌȋș ȇȈȊȆǺȅȖȇȈǼȋǺȋȕǼǺȘȓȂǿ ȂȅȂ ȋǺȆȈǼȋǺ
ȋȕǼǺȘȓȂǿ ȇǺȋȈȋȕ. 

ǧȈȊȆǺȅȖȇȈǼȋǺȋȕǼǺȘȓȂǿ ȇǺȋȈȋȕ (HiMulti3; MHI) 
ǾȈȅȀȇȕ ȊǺǻȈȌǺȌȖ Ǽ ȉȊȂȌȈȑȇȈȆ ȊǿȀȂȆǿ (ȇǺȉȊȂ-
ȆǿȊ, ȋ ȂȋȉȈȅȖȁȈǼǺȇȂǿȆ ȊǺȋȉȈȅȈȀǿȇȇȈǽȈ ǼȕȒǿ 
ȊǿȁǿȊǼȍǺȊǺ (ȊȂȋ. 3a) ȂȅȂ ȋǿȌȂ ȉȂȌǺȇȂș (ȊȂȋ. 3b), ȌǺȄ 
ȄǺȄ ȈȇȂ ȇǿ Ǽ ȋȈȋȌȈșȇȂȂ ȍǾǺȅșȌȖ ǼȈȁǾȍȒȇȕǿ ǼȄȅȘ
ȑǿȇȂș Ȃȁ ǼȋǺȋȕǼǺȘȓǿǽȈ ȌȊȍǻȈȉȊȈǼȈǾ.
ǫǺȆȈǼȋǺȋȕǼǺȘȓȂǿ ȇǺȋȈȋȕ (HiMulti3-P; WJ) 
ǻȅǺǽȈǾǺȊș ȌǿȏȇȂȄǿ ǼȈȁǾȍȏȈȈȌǼȈǾǺ Ǽ ȇǺȋȈȋȇȈȃ 
ǽȂǾȊǺǼȅȂȄǿ ȋȉȈȋȈǻȇȕ ȈȌȄǺȑȂǼǺȌȖ ǼȈȁǾȍȏ Ȃȁ 
ǼȋǺȋȕǼǺȘȓǿǽȈ ȌȊȍǻȈȉȊȈǼȈǾǺ, ȉȈȗȌȈȆȍ ȈȇȂ 
ȉȈǾȏȈǾșȌ Ǿȅș ȉǿȊǿȄǺȑȂǼǺȇȂș ȀȂǾȄȈȋȌǿȃ Ȃȁ 
ȇȂȁȄȈ ȊǺȋȉȈȅȈȀǿȇȇȕȏ ȊǿȁǿȊǼȍǺȊȈǼ (ȇǺȉȊȂȆǿȊ, 
Ȃȁ ȄȈȅȈǾȐǿǼ ȂȅȂ ȐȂȋȌǿȊȇ).

ǞȈȉȍȋȌȂȆȕǿ ȉǿȊǿȄǺȑȂǼǺǿȆȕǿ ȀȂǾȄȈȋȌȂ:
ï ǼȈǾǺ ǻǿȁ ȌǼǿȊǾȕȏ Ȃ ȈȋǺȀǾǺȘȓȂȏȋș ǼǿȓǿȋȌǼ (ǻȕȌȈ-
ǼǺș, ȏȈȅȈǾȇǺș, ȈȏȅǺȀǾǺȘȓǺș Ȃ ǾȈȀǾǿǼǺș ǼȈǾǺ).
Ǟȅș ȉȊȂȆǿȇǿȇȂș ȋ ǾȊȍǽȂȆȂ ȉǿȊǿȄǺȑȂǼǺǿȆȕȆȂ 
ȀȂǾȄȈȋȌșȆȂ ȂȅȂ ȉȊȂȋǺǾȄǺȆȂ ȌȊǿǻȍǿȌȋș ȊǺȁ
ȊǿȒǿȇȂǿ ȄȈȆȉǺȇȂȂ Wilo

ǨǩǚǫǧǨ! 
ǨȉǺȋȇȈȋȌȖ ǼȁȊȕǼǺ! ǞǺȇȇȍȘ ǾȈȆȈǼȍȘ ǼȈǾȈ-
ȉȊȈǼȈǾȇȍȘ ȋȂȋȌǿȆȍ ȇǿ ȊǺȁȊǿȒǺǿȌȋș ȂȋȉȈȅȖ
ȁȈǼǺȌȖ Ǿȅș ȉǿȊǿȄǺȑȂǼǺȇȂș ǼȈȁǽȈȊǺȘȓȂȏȋș 
ȂȅȂ ǼȁȊȕǼȈȈȉǺȋȇȕȏ ȋȊǿǾ!



ǪȍȋȋȄȂȃ
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5 ǯǺȊǺȄȌǿȊȂȋȌȂȄȂ ȂȁǾǿȅȂș

5.1 ǪǺȋȒȂȎȊȈǼȄǺ ȌȂȉȈǼȕȏ ȈǻȈȁȇǺȑǿȇȂȃ

ǩȊȂȆǿȊ: HiMulti3H50-24P

HiMulti3
ǬȂȉ ȇǺȋȈȋȈǼ
= Wilo-HiMulti3

H = Hauswasserwerk (ǾȈȆȈǼǺș ǼȈǾȈȉȊȈ-
ǼȈǾȇǺș ȋȂȋȌǿȆǺ)

20
50
100

ǨǻȔǿȆ ȊǿȁǿȊǼȍǺȊǺ
= ȊǿȁǿȊǼȍǺȊ ǿȆȄȈȋȌȖȘ 20 ȅȂȌȊȈǼ 
= ȊǿȁǿȊǼȍǺȊ ǿȆȄȈȋȌȖȘ 50 ȅȂȌȊȈǼ
= ȊǿȁǿȊǼȍǺȊ ǿȆȄȈȋȌȖȘ 100 ȅȂȌȊȈǼ

2
4

= ȇȈȆȂȇǺȅȖȇǺș ȉȈǾǺȑǺ Q Ǽ Ȇ³/ȑ ȉȊȂ 
ȈȉȌȂȆǺȅȖȇȈȆ ȄȈȗȎȎȂȐȂǿȇȌǿ ȉȈȅǿȁȇȈǽȈ 
ǾǿȃȋȌǼȂș

3
4
5

= ȑȂȋȅȈ ȋǿȄȐȂȃ

P

ǤȈȇȋȌȊȍȄȐȂș ȇǺȋȈȋǺ
= ȇȈȊȆǺȅȖȇȈǼȋǺȋȕǼǺȘȓȂȃ ȇǺȋȈȋ  
(ǻǿȁ ȋȉǿȐȂǺȅȖȇȈǽȈ ȈǻȈȁȇǺȑǿȇȂș)
= ȋǺȆȈǼȋǺȋȕǼǺȘȓȂȃ ȇǺȋȈȋ

ǩȊȂȆǿȊ: HWJ-204-EM-50

H = ǾȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ ȋ 
ȇǺȋȈȋȈȆ

WJ
ǬȂȉ ȇǺȋȈȋȈǼ
= Wilo-Jet

2 = ȇȈȆȂȇǺȅȖȇǺș ȉȈǾǺȑǺ Q Ǽ Ȇ³/ȑ ȉȊȂ 
ȈȉȌȂȆǺȅȖȇȈȆ ȄȈȗȎȎȂȐȂǿȇȌǿ ȉȈȅǿȁȇȈǽȈ 
ǾǿȃȋȌǼȂș

02
03
04

ǤǺȌǿǽȈȊȂș ȆȈȓȇȈȋȌȂ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș 
P1 (Ǽ ǜȌ)
= 890 ǜȌ
= 1100 ǜȌ
= 1300 ǜȌ

EM
DM

= ȈǾȇȈȎǺȁȇȕȃ ȌȈȄ 1 ~ 230 ǜ
= ȌȊǿȏȎǺȁȇȕȃ ȌȈȄ 3 ~ 400 ǜ

50

= ȊǿȁǿȊǼȍǺȊ ǿȆȄȈȋȌȖȘ 20 ȅȂȌȊȈǼ  
(ǻǿȁ ǾȈȉȈȅȇȂȌǿȅȖȇȈǽȈ ȈǻȈȁȇǺȑǿȇȂș)
= ȊǿȁǿȊǼȍǺȊ ǿȆȄȈȋȌȖȘ 50 ȅȂȌȊȈǼ

ǩȊȂȆǿȊ: HMHI-403-EM

H = ǾȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ ȋ 
ȇǺȋȈȋȈȆ

MHI
ǬȂȉ ȇǺȋȈȋȈǼ
= Wilo-Economy MHI

2
4

= ȇȈȆȂȇǺȅȖȇǺș ȉȈǾǺȑǺ Q Ǽ Ȇ³/ȑ ȉȊȂ 
ȈȉȌȂȆǺȅȖȇȈȆ ȄȈȗȎȎȂȐȂǿȇȌǿ ȉȈȅǿȁȇȈǽȈ 
ǾǿȃȋȌǼȂș

02
03
04
05
06

= ȑȂȋȅȈ ȋǿȄȐȂȃ

EM
DM

= ȈǾȇȈȎǺȁȇȕȃ ȌȈȄ 1 ~ 230 ǜ
= ȌȊǿȏȎǺȁȇȕȃ ȌȈȄ 3 ~ 400 ǜ

5.2 ǬǿȏȇȂȑǿȋȄȂǿ ȏǺȊǺȄȌǿȊȂȋȌȂȄȂ
ǬȈȑȇȕǿ ǾǺȇȇȕǿ ȉȈ ȗȅǿȄȌȊȈȉȂȌǺȇȂȘ Ȃ ȆȈȓȇȈȋ-
Ȍȇȕǿ ȏǺȊǺȄȌǿȊȂȋȌȂȄȂ ȆȈȀȇȈ ȇǺȃȌȂ ȇǺ ȎȂȊ-
ȆǿȇȇȈȃ ȌǺǻȅȂȑȄǿ ȇǺȋȈȋǺ Ȃ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș.

ǷȅǿȄȌȊȈȉȂȌǺȇȂǿ Ȃ ȆȈȓȇȈȋȌȇȕǿ ȏǺȊǺȄȌǿȊȂȋȌȂȄȂ

ǝȂǾȊǺǼȅȂȑǿȋȄȂǿ ȏǺȊǺȄȌǿȊȂȋȌȂȄȂ

ǜȕȋȈȌǺ 
ȉȈǾȋȈǿǾȂȇǿȇȂș 
ȉȊȂȌȈȑȇȈǽȈ 
ȌȊȍǻȈȉȊȈǼȈǾǺ

ǫȆ. ȎȂȊȆǿȇȇȍȘ ȌǺǻȅȂȑȄȍ

ǪǺȋȏȈǾ ǫȆ. ȎȂȊȆǿȇȇȍȘ ȌǺǻȅȂȑȄȍ
ǞǺǼȅǿȇȂǿ ǼȄȅȘȑǿ-
ȇȂș/ǼȕȄȅȘȑǿȇȂș

ǫȆ. ȎȂȊȆǿȇȇȍȘ ȌǺǻȅȂȑȄȍ

ǦǺȄȋȂȆǺȅȖȇȈǿ 
ȊǺǻȈȑǿǿ ǾǺǼȅǿȇȂǿ

ǜ ȁǺǼȂȋȂȆȈȋȌȂ ȈȌ ȌȂȉǺ ȇǺȋȈȋǺ (ȋȆ. 
ȈȌǾǿȅȖȇȍȘ ȂȇȋȌȊȍȄȐȂȘ ȉȈ ȆȈȇ
ȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ ȇǺȋȈȋǺ, Ǻ 
ȌǺȄȀǿ ȎȂȊȆǿȇȇȍȘ ȌǺǻȅȂȑȄȍ)
6/8/10 ǻǺȊ

ǨǻȔǿȆ ȆǿȆǻȊǺȇ-
ȇȈǽȈ ȇǺȉȈȊȇȈǽȈ 
ȊǿȁǿȊǼȍǺȊǺ

ǫȆ. ȎȂȊȆǿȇȇȍȘ ȌǺǻȅȂȑȄȍ

ǞǺǼȅǿȇȂǿ ǽǺȁǺ ȇǺ 
ǼȏȈǾǿ ȆǿȆǻȊǺȇȇȈǽȈ 
ȇǺȉȈȊȇȈǽȈ 
ȊǿȁǿȊǼȍǺȊǺ

ǫȆ. ȎȂȊȆǿȇȇȍȘ ȌǺǻȅȂȑȄȍ Ȃ ȌǺǻ-
ȅȂȐȍ 1

ǦǺȄȋ. ǼȕȋȈȌǺ ȇǺǾ 
ȍȊȈǼȇǿȆ ȆȈȊș

1000 Ȇ

ǜȕȋȈȌǺ ǼȋǺȋȕǼǺ-
ȇȂș

ǜ ȁǺǼȂȋȂȆȈȋȌȂ ȈȌ ȌȂȉǺ ȇǺȋȈȋǺ/ȈȌ 
NPSH (ȋȆ. ȈȌǾǿȅȖȇȍȘ ȂȇȋȌȊȍȄȐȂȘ 
ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ ȇǺȋȈȋǺ)

ǩȈǾȋȈǿǾȂȇǿȇȂǿ Ȅ 
ǼȉȍȋȄȇȈȆȍ ȉǺȌ-
ȊȍǻȄȍ
HiMulti3-Ö

WJ 2..
MHI 2..
MHI 4Ö

ǜ ȁǺǼȂȋȂȆȈȋȌȂ ȈȌ ȌȂȉǺ ȇǺȋȈȋǺ 
(ȌǺȄȀǿ ȋȆ. ȈȌǾǿȅȖȇȍȘ ȂȇȋȌȊȍȄȐȂȘ 
ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ ȇǺȋȈȋǺ)
G1 (ǼȇȍȌȊǿȇȇșș ȊǿȁȖǻǺ)DIN ISO 228 T1
ǩȊȂȅǺǽǺǿȌȋș ǺǾǺȉȌǿȊ ȋ ǾǼȍȏȋȌȈȊȈȇ-
ȇǿȃ ȇǺȊȍȀȇȈȃ ȊǿȁȖǻȈȃ
G1 (ǼȇȍȌȊǿȇȇșș ȊǿȁȖǻǺ)DIN ISO 228 T1
G1 (ǼȇȍȌȊǿȇȇșș ȊǿȁȖǻǺ)DIN ISO 228 T1
G1¼ (ǼȇȍȌȊǿȇȇșș ȊǿȁȖǻǺ)DIN ISO 228 T1

ǩȈǾȋȈǿǾȂȇǿȇȂș Ȅ 
ȇǺȉȈȊȇȈȆȍ 
ȉǺȌȊȍǻȄȍ

Rp1 (ǼȇȍȌȊǿȇȇșș ȊǿȁȖǻǺ ȋȈǽȅǺȋȇȈ 
DIN 2999 ȂȅȂ ISO 7/1)

ǞȂǺȉǺȁȈȇ ȌǿȆȉǿȊǺȌȍȊ

ǬǿȆȉǿȊǺȌȍȊǺ 
ȉǿȊǿȄǺȑȂǼǺǿȆȈȃ 
ȀȂǾȄȈȋȌȂ

ȈȌ +5 °C ǾȈ +35 °C

ǦǺȄȋ. ȌǿȆȉǿȊǺȌȍȊǺ 
ȈȄȊȍȀǺȘȓǿȃ ȋȊǿǾȕ 

+40 °C

ǷȅǿȄȌȊȂȑǿȋȄȂǿ ǾǺȇȇȕǿ

ǷȅǿȄȌȊȈȉȈǾȄȅȘ-
ȑǿȇȂǿ Ȅ ȋǿȌȂ

ǫȆ. ȎȂȊȆǿȇȇȍȘ ȌǺǻȅȂȑȄȍ ȇǺȋȈȋǺ/
ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș
1~230 ǜ/50 ǝȐ
1~220 ǜ/60 ǝȐ 
3~230/400 ǜ/50 ǝȐ
3~220/380 ǜ  
ǾȈ 3~254/440 ǜ/60 ǝȐ

ǤȅǺȋȋ ȁǺȓȂȌȕ IPX4 (ȋȆ. ȈȌǾǿȅȖȇȍȘ ȂȇȋȌȊȍȄȐȂȘ ȉȈ 
ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ ȇǺȋȈȋǺ)

ǤȅǺȋȋ ȇǺǽȊǿǼȈ-
ȋȌȈȃȄȈȋȌȂ ȂȁȈȅș-
ȐȂȂ ȗȅǿȄȌȊȈǾǼ.

F (155 °C) (ȋȆ. ȈȌǾǿȅȖȇȍȘ ȂȇȋȌȊȍȄ-
ȐȂȘ ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ 
ȇǺȋȈȋǺ)

ǜǿȋ ǫȆ. ȎȂȊȆǿȇȇȍȘ ȌǺǻȅȂȑȄȍ
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5.3 ǤȈȆȉȅǿȄȌ ȉȈȋȌǺǼȄȂ
ï ǞȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ ȋȈǽȅǺȋȇȈ ȈǻȈȁ-
ȇǺȑǿȇȂȘ

ï ǢȇȋȌȊȍȄȐȂȂ ȉȈ ȆȈȇȌǺȀȍ Ȃ ȗȄȋȉȅȍǺȌǺȐȂȂ (ǾȈȆȈǼȈȃ 
ǼȈǾȈȉȊȈǼȈǾȇȈȃ ȋȂȋȌǿȆȕ Ȃ ȇǺȋȈȋǺ ȋȈǽȅǺȋȇȈ ȌȂȉȍ)

ï ǭȉǺȄȈǼȄǺ

5.4 ǩȊȂȇǺǾȅǿȀȇȈȋȌȂ (ȈȉȐȂȈȇǺȅȖȇȈ)
ï ǩȊȂǿȆȇȕȃ ȄȅǺȉǺȇ
ï ǜȋǺȋȕǼǺȘȓȂȃ ȎȂȅȖȌȊ
ï ǜȋǺȋȕǼǺȘȓȂȃ ȒȅǺȇǽ
ï ǩȅǺǼǺȘȓȂȃ ȁǺǻȈȊ ǼȈǾȕ ȋ ȈǻȊǺȌȇȕȆ ȄȅǺȉǺȇȈȆ 
ȂȅȂ ǻǿȁ ȇǿǽȈ 

ï ǩȈȉȅǺǼȄȈǼȕȃ ǼȕȄȅȘȑǺȌǿȅȖ
ï ǩȊȂǻȈȊ ȍȉȊǺǼȅǿȇȂș ȋ ȉȈǽȊȍȀȇȕȆ ȗȅǿȄȌȊȈǾȈȆ

6 ǨȉȂȋǺȇȂǿ Ȃ ȎȍȇȄȐȂȂ

6.1 ǨȉȂȋǺȇȂǿ ȂȁǾǿȅȂș 
ǞȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ ȉȈȋȌǺǼȅș-
ǿȌȋș Ǽ ȄǺȑǿȋȌǼǿ ȉȈȅȇȈȋȌȖȘ ȋȆȈȇȌȂȊȈǼǺȇȇȈǽȈ Ȃ 
ȋȈǿǾȂȇǿȇȇȈǽȈ ȉȊȈǼȈǾǺȆȂ ȍȁȅǺ. 
ǜ ȇǿǿ ǼȏȈǾșȌ ȋȅǿǾȍȘȓȂǿ ȈȋȇȈǼȇȕǿ ȄȈȆȉȈ-
ȇǿȇȌȕ (ȋȆ. ȊȂȋ. 1 Ȃ 2):
1 - ȇǺȋȈȋ
2 - ȊǿȁȖǻȈǼǺș ȉȊȈǻȄǺ Ǿȅș ȁǺȉȈȅȇǿȇȂș/ȍǾǺȅǿ-

ȇȂș ǼȈȁǾȍȏǺ
3 - ȊǿȁȖǻȈǼǺș ȉȊȈǻȄǺ Ǿȅș ȈȉȈȊȈȀȇǿȇȂș
4 - ȆǿȆǻȊǺȇȇȕȃ ȇǺȉȈȊȇȕȃ ȊǿȁǿȊǼȍǺȊ
5 - ȆǺȇȈȆǿȌȊ
6 - ȋǿȌǿǼȈȃ ȄǺǻǿȅȖ ȋȈ ȒȌǿȄǿȊȈȆ  

(ȌȈȅȖȄȈ ȂȋȉȈȅȇǿȇȂǿ EM, ȋǿȌǿǼȈǿ ȉȂȌǺȇȂǿ 
1~230 ǜ)

7 - ȆǺȇȈȆǿȌȊȂȑǿȋȄȂȃ ǼȕȄȅȘȑǺȌǿȅȖ
8 - ȗȅǺȋȌȂȑȇȕȃ ȇǺȉȈȊȇȕȃ ȒȅǺȇǽ
9 - ǽǺȁȈǼȕȃ ȇǺȉȈȅȇȂȌǿȅȖȇȕȃ ȄȅǺȉǺȇ ȆǿȆǻȊǺȇ-

ȇȈǽȈ ȇǺȉȈȊȇȈǽȈ ȊǿȁǿȊǼȍǺȊǺ
ǞǿȌǺȅȂ, ȄȈȇȌǺȄȌȂȊȍȘȓȂǿ ȋ ȉǿȊǿȄǺȑȂǼǺǿȆȈȃ 
ȀȂǾȄȈȋȌȖȘ, ǼȕȉȈȅȇǿȇȕ Ȃȁ ȄȈȊȊȈȁȂǿȋȌȈȃȄȈǽȈ 
ȆǺȌǿȊȂǺȅǺ. ǤȈȊȉȍȋ ȇǺȋȈȋǺ ȍȉȅȈȌȇǿȇ ȉȈ ȈȌȇȈ-
ȒǿȇȂȘ Ȅ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅȘ ȋȄȈȅȖȁșȓȂȆ ȌȈȊ
ȐȈǼȕȆ ȍȉȅȈȌȇǿȇȂǿȆ.
ǜǧǢǦǚǧǢǟ!
ǧȂ Ǽ ȄȈǿȆ ȋȅȍȑǺǿ ȇǿ ǾȈȉȍȋȄǺȌȖ ȋȍȏȈǽȈ ȏȈǾǺ 
ȇǺȋȈȋǺ. ǩȊȂ ȉȈǼȊǿȀǾǿȇȂșȏ ȇǺȋȈȋǺ, ǼȕȁǼǺȇ-
ȇȕȏ ȋȍȏȂȆ ȏȈǾȈȆ, ǽǺȊǺȇȌȂș ȂȁǽȈȌȈǼȂȌǿȅș 
ȌǿȊșǿȌ ȋǼȈȘ ȋȂȅȍ.
Ǟȅș ȁǺȓȂȌȕ ȇǺȋȈȋǺ ǾȈȆȈǼȈȃ ǼȈǾȈȉȊȈǼȈǾȇȈȃ 
ȋȂȋȌǿȆȕ ȈȌ ȋȍȏȈǽȈ ȏȈǾǺ Ȇȕ ȊǿȄȈȆǿȇǾȍǿȆ 
ȂȋȉȈȅȖȁȈǼǺȌȖ ȋȈȈȌǼǿȌȋȌǼȍȘȓȂǿ ȉȊȂȇǺǾȅǿȀ

ȇȈȋȌȂ, ȇǺȉȊȂȆǿȊ, ȉȈȉȅǺǼȄȈǼȕȃ ǼȕȄȅȘȑǺȌǿȅȖ, 
ǾȈȉȈȅȇȂȌǿȅȖȇȕȃ ȆǺȇȈȆǿȌȊȂȑǿȋȄȂȃ ǼȕȄȅȘȑǺ-
ȌǿȅȖ ȂȅȂ ȉȊȂǻȈȊ ȍȉȊǺǼȅǿȇȂș ȋ ȗȅǿȄȌȊȈǾǺȆȂ 
ȍȊȈǼȇș.
ǜǧǢǦǚǧǢǟ!  
ǪȂȋȄ ȉȈǼȊǿȀǾǿȇȂș ǾȈȆȈǼȈȃ ǼȈǾȈȉȊȈǼȈǾȇȈȃ 
ȋȂȋȌǿȆȕ!
ǪȂȋȄ ȉȈǼȊǿȀǾǿȇȂș Ǽ ȊǿȁȍȅȖȌǺȌǿ ȇǿȉȊǺǼȂȅȖ-
ȇȈǽȈ ȈǻȊǺȓǿȇȂș ȉȊȂ ȌȊǺȇȋȉȈȊȌȂȊȈǼȄǿ Ȃ ȏȊǺ-
ȇǿȇȂȂ.
Ǟȅș ȈǾȇȈȎǺȁȇȕȏ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅǿȃ (ȂȋȉȈȅȇǿ-
ȇȂǿ EM, 1~230 ǜ) ȌǿȊȆȂȑǿȋȄȈǿ Ȋǿȅǿ ȗȅǿȄȌȊȈǾǼȂ-
ǽǺȌǿȅș ȈȌȄȅȘȑǺǿȌ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅȖ ȉȊȂ 
ȉǿȊǿǽȊȍȁȄǿ. ǩȈȋȅǿ ȈȏȅǺȀǾǿȇȂș ȗȅǿȄȌȊȈǾǼȂǽǺ-
Ȍǿȅș Ȉȇ ȋȇȈǼǺ ǺǼȌȈȆǺȌȂȑǿȋȄȂ ǼȄȅȘȑǺǿȌȋș. 

6.2 ǩȊȂȇȐȂȉ ȎȍȇȄȐȂȈȇȂȊȈǼǺȇȂș ȍȋȌȊȈȃȋȌǼǺ
ǞȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ ȈȋȇǺȓǿȇǺ Ȑǿȇ-
ȌȊȈǻǿȀȇȕȆ ȇǺȋȈȋȈȆ ȋ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅǿȆ, ȊȂȋ. 1 
Ȃ 2, ȉȈȁ. 1), ȆǺȇȈȆǿȌȊȂȑǿȋȄȂȆ ǼȕȄȅȘȑǺȌǿȅǿȆ 
(ȊȂȋ. 1 Ȃ 2, ȉȈȁ. 7) Ȃ ȆǿȆǻȊǺȇȇȕȆ ȇǺȉȈȊȇȕȆ 
ȊǿȁǿȊǼȍǺȊȈȆ (ȊȂȋ. 1 Ȃ 2, ȉȈȁ. 4). 
ǧǺȋȈȋ ȉȈǼȕȒǺǿȌ ǾǺǼȅǿȇȂǿ Ȃ ȉǿȊǿȄǺȑȂǼǺǿȌ ȉǿȊǿ-
ȄǺȑȂǼǺǿȆȍȘ ȀȂǾȄȈȋȌȖ ȉȈ ȌȊȍǻȈȉȊȈǼȈǾȍ ȉȈȌȊǿ-
ǻȂȌǿȅș Ȅ ǼȈǾȈȁǺǻȈȊȇȕȆ ȌȈȑȄǺȆ. Ǟȅș ȗȌȈǽȈ Ȉȇ 
ǼȄȅȘȑǺǿȌȋș ȂȅȂ ǼȕȄȅȘȑǺǿȌȋș Ǽ ȁǺǼȂȋȂȆȈȋȌȂ ȈȌ 
ǾǺǼȅǿȇȂș. ǦǿȏǺȇȂȑǿȋȄȂȃ ȆǺȇȈȆǿȌȊȂȑǿȋȄȂȃ 
ǼȕȄȅȘȑǺȌǿȅȖ ȉȊǿǾȇǺȁȇǺȑǿȇ Ǿȅș ȄȈȇȌȊȈȅș ȂȆǿ-
ȘȓǿǽȈȋș ǾǺǼȅǿȇȂș Ǽ ȌȊȍǻȈȉȊȈǼȈǾǿ ȉȈȌȊǿǻȂȌǿȅș. 
ǩȊȂ ȉȈǼȕȒǿȇȂȂ ȁǺǻȈȊǺ ǼȈǾȕ ǾǺǼȅǿȇȂǿ Ǽ ȅȂȇȂȂ 
ȉȈȌȊǿǻȂȌǿȅș ȉǺǾǺǿȌ. ǩȈ ǾȈȋȌȂȀǿȇȂȂ ǾǺǼȅǿȇȂș 
ǼȄȅȘȑǿȇȂș, ȇǺȋȌȊȈǿȇȇȈǽȈ ȇǺ ȆǺȇȈȆǿȌȊȂȑǿȋȄȈȆ 
ǼȕȄȅȘȑǺȌǿȅǿ, ǾȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ 
ǼȄȅȘȑǺǿȌȋș. Ǣ ȇǺȈǻȈȊȈȌ, ȉȊȂ ȉȈȇȂȀǿȇȂȂ ǼȈǾȈ-
ȁǺǻȈȊǺ (ȁǺȄȊȕȌȂȂ ǼȈǾȈȊǺȁǻȈȊȇȈȃ ȌȈȑȄȂ) ǾǺǼȅǿ-
ȇȂǿ Ǽ ȌȊȍǻȈȉȊȈǼȈǾǿ ȉȈȌȊǿǻȂȌǿȅș ȉȈǼȕȒǺǿȌȋș. 
ǩȈ ǾȈȋȌȂȀǿȇȂȂ ǾǺǼȅǿȇȂș ǼȕȄȅȘȑǿȇȂș, ȇǺȋȌȊȈ-
ǿȇȇȈǽȈ ȇǺ ȆǺȇȈȆǿȌȊȂȑǿȋȄȈȆ ǼȕȄȅȘȑǺȌǿȅǿ, 
ǾȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ ǼȕȄȅȘȑǺǿȌȋș. 
ǭȋȌǺȇȈǼȅǿȇȇȕȃ ȆǺȇȈȆǿȌȊ (ȊȂȋ. 1 Ȃ 2, ȉȈȁ. 5) 
ȋȅȍȀȂȌ Ǿȅș ǼȂȁȍǺȅȖȇȈǽȈ ȄȈȇȌȊȈȅș ǾǺǼȅǿȇȂș.
ǪǺȁǾǿȅǿȇȂǿ ȆǿȆǻȊǺȇȇȈǽȈ ȇǺȉȈȊȇȈǽȈ ȊǿȁǿȊǼȍ-
ǺȊǺ ȇǺ ǼȈǾșȇȈȃ Ȃ ǽǺȁȈǼȕȃ ȈȌȋǿȄ ȈȋȍȓǿȋȌǼȅș-
ǿȌȋș ȁǺ ȋȑǿȌ ȆǿȆǻȊǺȇȕ. ǜȈǾșȇȈȃ ȈȌȋǿȄ 
ȉȊǿǾȇǺȁȇǺȑǿȇ Ǿȅș ȉȊȂǿȆǺ ȂȅȂ ȋǻȊȈȋǺ ȉǿȊǿȄǺ-
ȑȂǼǺǿȆȈȃ ȀȂǾȄȈȋȌȂ ȉȊȂ ȉǿȊǿȆǿȇȇȈȆ ǾǺǼȅǿ-
ȇȂȂ Ǽ ȌȊȍǻȈȉȊȈǼȈǾǿ ȉȈȌȊǿǻȂȌǿȅș. ǝǺȁ, 
ȇǺȏȈǾșȓȂȃȋș Ǽ ǽǺȁȈǼȈȆ ȈȌȋǿȄǿ, ȋȀȂȆǺǿȌȋș ȉȊȂ 
ȉȊȂǿȆǿ ȉǿȊǿȄǺȑȂǼǺǿȆȈȃ ȀȂǾȄȈȋȌȂ, Ǻ ȉȊȂ ǿǿ 
ȋǻȊȈȋǿ ȋȌǿȉǿȇȖ ȋȀǺȌȂș ǽǺȁǺ ȍȆǿȇȖȒǺǿȌȋș.
ǮȍȇȄȐȂș ȆǿȆǻȊǺȇȇȈǽȈ ȇǺȉȈȊȇȈǽȈ ȊǿȁǿȊǼȍǺȊǺ 
ǼȅȂșǿȌ ȇǺ ȑǺȋȌȈȌȍ ǼȄȅȘȑǿȇȂȃ. ǩȊȂ ȉȈǼȕȒǿȇȂȂ 
ȈǻȔǿȆǺ ȊǿȁǿȊǼȍǺȊǺ ȑǺȋȌȈȌǺ ȉȍȋȄȈǼ ȋȇȂȀǺǿȌȋș. 
Ǟȅș ȈȉȌȂȆȂȁǺȐȂȂ ȉȍȋȄǺ ȇǺ ȆǿȆǻȊǺȇȇȈȆ ȇǺȉȈȊ-
ȇȈȆ ȊǿȁǿȊǼȍǺȊǿ ȋȅǿǾȍǿȌ ȇǺȋȌȊȈȂȌȖ ǾǺǼȅǿȇȂǿ 
ǽǺȁǺ ȇǺ ǼȏȈǾǿ, ȋȈȈȌǼǿȌȋȌǼȍȘȓǿǿ ǾǺǼȅǿȇȂȘ 
ǼȄȅȘȑǿȇȂș (ȋȈǽȅǺȋȇȈ ȌǺǻȅȂȐǿ 1, ȊǺȁǾǿȅȍ 8).

7 ǦȈȇȌǺȀ Ȃ ȗȅǿȄȌȊȈȉȈǾȄȅȘȑǿȇȂǿ
7.1 ǭȋȌǺȇȈǼȄǺ

ǞȈȆȈǼȍȘ ǼȈǾȈȉȊȈǼȈǾȇȍȘ ȋȂȋȌǿȆȍ ȋȅǿǾȍǿȌ 
ȆȈȇȌȂȊȈǼǺȌȖ Ȃ ȗȄȋȉȅȍǺȌȂȊȈǼǺȌȖ ȋȈǽȅǺȋȇȈ Ȇǿȋ-
ȌȇȕȆ ȉȊǿǾȉȂȋǺȇȂșȆ. ǟǿ ȋȅǿǾȍǿȌ ȍȋȌǺȇǺǼȅȂǼǺȌȖ 
Ǽ ȁǺȄȊȕȌȈȆ, ȋȍȏȈȆ, ȏȈȊȈȒȈ ǼǿȇȌȂȅȂȊȍǿȆȈȆ 
ȉȈȆǿȓǿȇȂȂ, ǽǾǿ ȌǿȆȉǿȊǺȌȍȊǺ ȇǿ ȈȉȍȋȄǺǿȌȋș 
ȇȂȀǿ ȇȍȅș. ǜ ȉȈȆǿȓǿȇȂȂ Ǿȅș ȆȈȇȌǺȀǺ ȋȅǿǾȍǿȌ 
ȈǻǿȋȉǿȑȂȌȖ ǾȈȋȌǺȌȈȑȇȕȃ ǼȈǾȈȈȌǼȈǾ ȉȈȅǺ ȋ 
ȉȈǾȋȈǿǾȂȇǿȇȂǿȆ Ȅ ǼȈǾȈȈȌǼȈǾȍ ȁǾǺȇȂș. ǷȄȋ-
ȉȅȍǺȌȂȊȍȘȓǺș ȈȊǽǺȇȂȁǺȐȂș ȈǻșȁǺȇǺ ȂȋȄȅȘ-

ǪǺȁȆǿȊȕ Ȃ ȉȊȈȑǿǿ

ǪǺȋȋȌȈșȇȂǿ ȆǿȀǾȍ 
ȄȊǿȉǿȀȇȕȆȂ 
ȈȌǼǿȊȋȌȂșȆȂ
L2 x P1 
(ȊȂȋ. 1 Ȃ 2)

ǪǿȁǿȊǼȍǺȊ 20 ȅȂȌȊȈǼ Ô 170 x 230 ȆȆ
ǪǿȁǿȊǼȍǺȊ 50 ȅȂȌȊȈǼ Ô 235 x 253 ȆȆ
ǪǿȁǿȊǼȍǺȊ 100 ȅȂȌȊȈǼ Ô 310 x 248 ȆȆ

ǧǿȈǻȏȈǾȂȆȕǿ ȄȊǿȉǿȀȇȕǿ ǼȂȇȌȕ: 4 x Ø8 ȆȆ (ȊǿȁǿȊǼȍǺȊȕ 
20 ȅ Ȃ 100 ȅ) ȂȅȂ 4 x Ø6 ȆȆ (ȊǿȁǿȊǼȍǺȊ 50 ȅ)
ǨȋȌǺȅȖȇȕǿ ȊǺȁȆǿȊȕ ȋȆ. ȇǺ ǽǺǻǺȊȂȌȇȈȆ ȑǿȊȌǿȀǿ/ 
Ǽ ȄǺȌǺȅȈǽǿ/Ǽ ȌǿȏȇȂȑǿȋȄȈȆ ȉǺȋȉȈȊȌǿ

ǷȅǿȄȌȊȈȉȂȌǺȇȂǿ Ȃ ȆȈȓȇȈȋȌȇȕǿ ȏǺȊǺȄȌǿȊȂȋȌȂȄȂ
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ȑȂȌȖ ȄȈȋǼǿȇȇȕǿ ȍǻȕȌȄȂ, ǼȕȁǼǺȇȇȕǿ ǼȕȏȈǾȈȆ 
ǾȈȆȈǼȈȃ ǼȈǾȈȉȊȈǼȈǾȇȈȃ ȋȂȋȌǿȆȕ Ȃȁ ȋȌȊȈș, 
ȇǺȉȊȂȆǿȊ, ȁǺȌȈȉȅǿȇȂǿȆ ȉȈȆǿȓǿȇȂȃ, ȉȊȂȇșǼ 
ȋȈȈȌǼǿȌȋȌǼȍȘȓȂǿ ȆǿȊȕ (ȇǺȉȊȂȆǿȊ, ȋȆȈȇȌȂȊȈ-
ǼǺǼ ȍȋȌǺȇȈǼȄȍ Ǿȅș ȋȂǽȇǺȅȂȁǺȐȂȂ ȈȒȂǻȈȄ ȂȅȂ 
ǺǼȌȈȆǺȌȂȑǿȋȄȍȘ ǾȊǿȇǺȀȇȍȘ ȋȂȋȌǿȆȍ). ǜȋǺȋȕ-
ǼǺȘȓȂȃ Ȃ ȇǺȉȈȊȇȕȃ ȌȊȍǻȈȉȊȈǼȈǾ ȍȋȌǺȇǺǼȅȂ
ǼǺȘȌȋș ȁǺȄǺȁȑȂȄȈȆ. Ǟȅș ȉȈǾȋȈǿǾȂȇǿȇȂș ǼȋǺ-
ȋȕǼǺȘȓǿȃ ȅȂȇȂȂ ȋȅǿǾȍǿȌ ȂȋȉȈȅȖȁȈǼǺȌȖ ǼȏȈ-
ǾșȓȂȃ Ǽ ȄȈȆȉȅǿȄȌ ȉȈȋȌǺǼȄȂ ǺǾǺȉȌǿȊ.
ǜǧǢǦǚǧǢǟ!
ǪȂȋȄ ȉȈǼȊǿȀǾǿȇȂș ȇǺȋȈȋǺ!
ǱȍȀǿȊȈǾȇȕǿ ȌǿȅǺ ȂȅȂ ȁǺǽȊșȁȇǿȇȂș Ǽ ȄȈȊȉȍȋǿ 
ȇǺȋȈȋǺ ȆȈǽȍȌ ȇǿǽǺȌȂǼȇȈ ǼȅȂșȌȖ ȇǺ ȎȍȇȄȐȂȈ
ȇȂȊȈǼǺȇȂǿ ȂȁǾǿȅȂș.

ï Ǧȕ ȊǿȄȈȆǿȇǾȍǿȆ ȁǺǼǿȊȒȂȌȖ Ǽȋǿ ȊǺǻȈȌȕ ȉȈ 
ȋǼǺȊȄǿ Ȃ ȉǺȃȄǿ ǾȈ ȍȋȌǺȇȈǼȄȂ ǾȈȆȈǼȈȃ ǼȈǾȈ
ȉȊȈǼȈǾȇȈȃ ȋȂȋȌǿȆȕ.

ï ǩǿȊǿǾ ȆȈȇȌǺȀȈȆ Ȃ ȍȋȌǺȇȈǼȄȈȃ ǾȈȆȈǼȈȃ 
ǼȈǾȈȉȊȈǼȈǾȇȈȃ ȋȂȋȌǿȆȕ ȇǿȈǻȏȈǾȂȆȈ ȉȈȅȇȈ
ȋȌȖȘ ȉȊȈȆȕȌȖ ȄȈȇȌȍȊ.

ï ǩǿȊǿǾ ȍȋȌǺȇȈǼȄȈȃ ȍǾǺȅȂȌȖ ȁǺǽȅȍȒȄȂ ȇǺ ȄȈȊ-
ȉȍȋǿ ȇǺȋȈȋǺ.
ǩȊȂ ȇǿȉȈǾǼȂȀȇȈȃ ȂȅȂ ȋȌǺȐȂȈȇǺȊȇȈȃ ȍȋȌǺȇȈǼȄǿ 
ǾȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ ȄȊǿȉȂȌȋș 
ȋȂȅǺȆȂ ȁǺȄǺȁȑȂȄǺ Ȅ ȉȈȅȍ. ǩȈǼǿȊȏȇȈȋȌȖ Ǿȅș 
ȆȈȇȌǺȀǺ ȍȋȌǺȇȈǼȄȂ ǾȈȅȀȇǺ ǻȕȌȖ ǽȈȊȂȁȈȇȌǺȅȖȇȈȃ 
Ȃ ȊȈǼȇȈȃ. ǫȅǿǾȍǿȌ ȍȑǿȋȌȖ ȊǺȁȆǿȊȕ ȉȊȈȋȌȊǺȇȋȌǼǺ, 
ȇǿȈǻȏȈǾȂȆȈǽȈ Ǿȅș ȉȊȈǼǿǾǿȇȂș ȊǺǻȈȌ ȉȈ 
ȌǿȏȈǻȋȅȍȀȂǼǺȇȂȘ.
ǭǤǚǡǚǧǢǟ:
ǧȂ Ǽ ȄȈǿȆ ȋȅȍȑǺǿ ȇǿ ȆȈȇȌȂȊȈǼǺȌȖ ǾȈȆȈǼȍȘ 
ǼȈǾȈȉȊȈǼȈǾȇȍȘ ȋȂȋȌǿȆȍ ȇǺ ȇǿȊȈǼȇȈȆ ǽȊȍȇȌȈ
ǼȈȆ ȈȋȇȈǼǺȇȂȂ!
ǜȈ ȂȁǻǿȀǺȇȂǿ ȉǿȊǿǾǺȑȂ ȄȈȊȉȍȋȇȈǽȈ ȒȍȆǺ ǾȈȆȈ-
ǼȍȘ ǼȈǾȈȉȊȈǼȈǾȇȍȘ ȋȂȋȌǿȆȍ ȋȅǿǾȍǿȌ ȉȈǾȄȅȘ
ȑȂȌȖ ȉȈȋȊǿǾȋȌǼȈȆ ȗȅǺȋȌȂȑȇȕȏ ȒȅǺȇǽȈǼȕȏ ȉǿȊǿ
ȏȈǾȇȂȄȈǼ Ȅ ǼȋǺȋȕǼǺȘȓǿȆȍ Ȃ ȇǺȉȈȊȇȈȆȍ ȌȊȍǻȈȉ-
ȊȈǼȈǾȍ. Ǟȅș ȗȌȈǽȈ ȈǻșȁǺȌǿȅȖȇȈ ȂȋȉȈȅȖȁȈǼǺȌȖ 
ȋȔǿȆȇȕǿ ȊǿȁȖǻȈǼȕǿ ȋȈǿǾȂȇǿȇȂș ȌȊȍǻ. 
ǩȊȂ ǾȈȉȈȅȇȂȌǿȅȖȇȈȆ ȄȊǿȉȅǿȇȂȂ ȇǺ ȉȈȅȍ ȋȂȅǺȆȂ 
ȁǺȄǺȁȑȂȄǺ ȉȊȂȇșȌȖ ȋȈȈȌǼǿȌȋȌǼȍȘȓȂǿ ȆǿȊȕ ǼȈ 
ȂȁǻǿȀǺȇȂǿ ȉǿȊǿǾǺȑȂ ȄȈȊȉȍȋȇȈǽȈ ȒȍȆǺ (ȇǺȉȊȂ-
ȆǿȊ, ȉȈȋȊǿǾȋȌǼȈȆ ȉȊȈǻȄȈǼȈȃ ȉȈǾȄȅǺǾȄȂ, 
ǾǿȆȉȎǿȊǺ Ȃ ȉȊ.). Ǟȅș ȄȊǿȉȅǿȇȂș ǾȈȆȈǼȈȃ ǼȈǾȈ-
ȉȊȈǼȈǾȇȈȃ ȋȂȋȌǿȆȕ ȇǺ ȉȈȅȍ ȇǺ ȆȈȇȌǺȀȇȕȏ ȇȈȀ
ȄǺȏ ȉȊǿǾȍȋȆȈȌȊǿȇȕ ȋȈȈȌǼǿȌȋȌǼȍȘȓȂǿ ȈȌǼǿȊȋȌȂș 
(Ǿȅș 4 ǼȂȇȌȈǼ Ø6 ȆȆ (50 ȅ) ȂȅȂ Ø8 ȆȆ (20 ȅ Ȃ 100 ȅ) 
ñ ȇǿ ǼȏȈǾșȌ Ǽ ȄȈȆȉȅǿȄȌ ȉȈȋȌǺǼȄȂ) (ȋȆ. ȊȂȋ. 1 Ȃ 2 Ȃ 
ȌǺǻȅȂȐȍ «ǷȅǿȄȌȊȈȉȂȌǺȇȂǿ Ȃ ȆȈȓȇȈȋȌȇȕǿ ȏǺȊǺȄ
ȌǿȊȂȋȌȂȄȂ» Ǽ ȊǺȁǾǿȅǿ 5.2).

7.1.1 ǞȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ (ȊȂȋ. 3a Ȃ 3b)
ǫȇǺǻȀǿȇȂǿ ȇȈȊȆǺȅȖȇȈǼȋǺȋȕǼǺȘȓǿǽȈ ȇǺȋȈȋǺ 
ǼȈǾȈȃ ȈȋȍȓǿȋȌǼȅșǿȌȋș ȉȈȋȊǿǾȋȌǼȈȆ ȉȈǾȄȅȘ
ȑǿȇȂș Ȅ ȉȊȂȌȈȑȇȈȆȍ ȌȊȍǻȈȉȊȈǼȈǾȍ (ȋȆ ȊȂȋ. 3a Ȃ 
3b). ǫȇǺǻȀǿȇȂǿ ȌǺȄȀǿ ȆȈȀǿȌ ȈȋȍȓǿȋȌǼȅșȌȖȋș 
Ȃȁ ȊǺȋȉȈȅȈȀǿȇȇȈǽȈ ǼȕȒǿ ȊǿȁǿȊǼȍǺȊǺ (ȊȂȋ. 3a) 
ȂȅȂ ȐǿȇȌȊǺȅȖȇȈȃ ǼȈǾȈȉȊȈǼȈǾȇȈȃ ȋǿȌȂ (ȊȂȋ. 3b). 
ǜǧǢǦǚǧǢǟ!
Ǟȅș ȈǻǿȋȉǿȑǿȇȂș ǻǿȁȍȉȊǿȑȇȈȃ ȗȄȋȉȅȍǺȌǺȐȂȂ 
Ǿȅș ȇǺȋȈȋȈǼ ȌȊǿǻȍǿȌȋș ǽȂǾȊǺǼȅȂȑǿȋȄȂȃ 
ȁǺȌǼȈȊ Ǽ 300 ȆȆ, Ȍ. ǿ. ȇǺȑǺȅȈ ȌȊȍǻȈȉȊȈǼȈǾǺ 
ȉȈȌȊǿǻȂȌǿȅș ȋȅǿǾȍǿȌ ȉȊȈȄȅǺǾȕǼǺȌȖ ȉȈ ȄȊǺȃ
ȇǿȃ ȆǿȊǿ ȇǺ 300 ȆȆ ǼȕȒǿ ȇǺȋȈȋǺ.
ǜ ȉȊȂȌȈȑȇȕȃ ȌȊȍǻȈȉȊȈǼȈǾ Ȃ ȌȊȍǻȈȉȊȈǼȈǾ ȉȈȌȊǿ-
ǻȂȌǿȅș ȋȅǿǾȍǿȌ ȆȈȇȌȂȊȈǼǺȌȖ ȉȈǾȏȈǾșȓȂǿ ȁǺȉȈȊ
ȇȕǿ ȄȅǺȉǺȇȕ (ȊȂȋ. 3Ǻ Ȃ 3b, ȉȈȁ. 11 ȂȅȂ 12). ǩȊȂȌȈȑ-
ȇȕȃ ȌȊȍǻȈȉȊȈǼȈǾ ȋȅǿǾȍǿȌ ȈȋȇǺȋȌȂȌȖ ȈǻȊǺȌȇȕȆ 
ȄȅǺȉǺȇȈȆ (ȊȂȋ. 3b, ȉȈȁ. 13) ȂȅȂ ȉȊȍȀȂȇȇȕȆ ȉȊȂǿȆ-
ȇȕȆ ȄȅǺȉǺȇȈȆ (ȊȂȋ. 3Ǻ, ȉȈȁ. 10). ǞȂǺȆǿȌȊ ȉȊȂȌȈȑ-

ȇȈǽȈ ȌȊȍǻȈȉȊȈǼȈǾǺ ȇȂ Ǽ ȄȈǿȆ ȋȅȍȑǺǿ ȇǿ ǾȈȅȀǿȇ 
ǻȕȌȖ ȆǿȇȖȒǿ ǾȂǺȆǿȌȊǺ ȉȈǾȋȈǿǾȂȇǿȇȂș Ȅ ȉȊȂȌȈȑ
ȇȈȆȍ ȉǺȌȊȍǻȄȍ ȇǺȋȈȋǺ. 
ǜȈ ȂȁǻǿȀǺȇȂǿ ȉǿȊǿǾǺȑȂ ȇǺȉȊșȀǿȇȂȃ ȁǺ ȋȑǿȌ ǼǿȋǺ 
ȌȊȍǻȈȉȊȈǼȈǾȈǼ Ȃȏ ȋȅǿǾȍǿȌ ȁǺȎȂȄȋȂȊȈǼǺȌȖ ȇǺ 
ǽȊȍȇȌȈǼȈȆ ȈȋȇȈǼǺȇȂȂ ȉȈǾȏȈǾșȓȂȆȂ ȄȊǿȉǿȀȇȕȆȂ 
ȉȊȂȋȉȈȋȈǻȅǿȇȂșȆȂ (ȊȂȋ. 3Ǻ Ȃ 3b, ȉȈȁ. 14).

7.1.2 ǞȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ Ǽ ȊǿȀȂȆǿ 
ǼȋǺȋȕǼǺȇȂș (ȊȂȋ. 3ȋ)
Ǟȅș ȋǺȆȈǼȋǺȋȕǼǺȘȓȂȏ ȇǺȋȈȋȈǼ ȂȅȂ Ǽ ȐǿȅȈȆ 
Ǿȅș ȊǿȀȂȆǺ ǼȋǺȋȕǼǺȇȂș ȋ ȇȈȊȆǺȅȖȇȈǼȋǺȋȕǼǺ-
ȘȓȂȆ ȇǺȋȈȋȈȆ Ȃȁ ǻȈȅǿǿ ȇȂȁȄȈ ȊǺȋȉȈȅȈȀǿȇȇȕȏ 
ȊǿȁǿȊǼȍǺȊȈǼ ȋȅǿǾȍǿȌ ȆȈȇȌȂȊȈǼǺȌȖ ȈȌǾǿȅȖȇȕȃ 
ǼǺȄȍȍȆȉȅȈȌȇȕȃ ǼȋǺȋȕǼǺȘȓȂȃ ȌȊȍǻȈȉȊȈǼȈǾ, 
ȍȋȌȈȃȑȂǼȕȃ Ȅ ǾǺǼȅǿȇȂȘ, ȋ ȉȊȂǿȆȇȕȆ ȄȅǺȉǺ-
ȇȈȆ (ȊȂȋ. 3ȋ). ǟǽȈ ȋȅǿǾȍǿȌ ȍȋȌǺȇȈǼȂȌȖ ȋ ȉȈȋȌȈ-
șȇȇȕȆ ȉȈǾȔǿȆȈȆ ȈȌ ȊǿȁǿȊǼȍǺȊǺ ǾȈ 
ȉȈǾȋȈǿǾȂȇǿȇȂș ȇǺȋȈȋǺ ȇǺ ȋȌȈȊȈȇǿ ǼȋǺȋȕǼǺȇȂș. 
ǩȊȂǿȆȇȕȃ ȄȅǺȉǺȇ ȋȅǿǾȍǿȌ ȊǺȋȉȈȅȈȀȂȌȖ ȌǺȄȂȆ 
ȈǻȊǺȁȈȆ, ȑȌȈǻȕ ȋȈǻȅȘȋȌȂ ȊǺȋȋȌȈșȇȂǿ ǾȈ ǾȇǺ 
ȊǿȁǿȊǼȍǺȊǺ 100 ȆȆ Ȃ ȈǾȇȈǼȊǿȆǿȇȇȈ Ȉǻǿȋȉǿ-
ȑȂȌȖ ȆȂȇȂȆǺȅȖȇȕȃ ȋȅȈȃ ǼȈǾȕ 200 ȆȆ ȉȊȂ 
ȆȂȇȂȆǺȅȖȇȈȆ ȍȊȈǼȇǿ ǼȈǾȕ.
ǪǿȄȈȆǿȇǾȍǿȌȋș ȂȋȉȈȅȖȁȈǼǺȌȖ ȄȈȆȉȅǿȄȌ ǼȋǺȋȕǼǺȘ-
ȓȂȏ ȒȅǺȇǽȈǼ, ȋȈȋȌȈșȓȂȃ Ȃȁ ǼȋǺȋȕǼǺȘȓǿǽȈ ȒȅǺȇǽǺ 
Ȃ ȉȊȂǿȆȇȈǽȈ ȄȅǺȉǺȇǺ. ǱȌȈǻȕ ȂȁǻǿȀǺȌȖ ǼȋǺȋȕǼǺȇȂș 
ǽȊȍǻȕȏ ȁǺǽȊșȁȇǿȇȂȃ ȋȈ ǾȇǺ ȊǿȁǿȊǼȍǺȊǺ, ȋȅǿǾȍǿȌ 
ȆȈȇȌȂȊȈǼǺȌȖ ȉȅǺǼǺȘȓȂȃ ȁǺǻȈȊ ǼȈǾȕ.
ǜ ȌȊȍǻȈȉȊȈǼȈǾ ȉȈȌȊǿǻȂȌǿȅș ȋȅǿǾȍǿȌ ȍȋȌǺȇȈǼȂȌȖ 
ȉȈǾȏȈǾșȓȂǿ ȁǺȉȈȊȇȕǿ ȄȅǺȉǺȇȕ (ȊȂȋ. 3ȋ, ȉȈȁ. 12).
ǜȋǿ ȋȈǿǾȂȇȂȌǿȅȖȇȕǿ ȌȊȍǻȈȉȊȈǼȈǾȕ ȆȈȇȌȂȊȈǼǺȌȖ 
ȇǺ ȍȋȌǺȇȈǼȄȍ ǻǿȁ ǼȇȍȌȊǿȇȇȂȏ ȇǺȉȊșȀǿȇȂȃ ȉȈȋ-
ȊǿǾȋȌǼȈȆ ȈȌȋȈǿǾȂȇșǿȆȕȏ ȋȈǿǾȂȇǿȇȂȃ. ǡǺȎȂȄȋȂ-
ȊȈǼǺȌȖ Ǽǿȋ ȋȈǿǾȂȇȂȌǿȅȖȇȕȏ ȌȊȍǻȈȉȊȈǼȈǾȈǼ ȇǺ 
ǽȊȍȇȌȈǼȈȆ ȈȋȇȈǼǺȇȂȂ ȉȈȋȊǿǾȋȌǼȈȆ ȉȈǾȏȈǾșȓȂȏ 
ȄȊǿȉǿȀȇȕȏ ȉȊȂȋȉȈȋȈǻȅǿȇȂȃ (ȊȂȋ. 3ȋ, ȉȈȁ. 14).

7.2 ǷȅǿȄȌȊȈȉȈǾȄȅȘȑǿȇȂǿ
ǨǫǬǨǪǨǠǧǨ! ǨȉǺȋȇȈȋȌȖ ȍǾǺȊǺ ȌȈȄȈȆ!

ï ǜȋǿ ȈȉǺȋȇȈȋȌȂ ȉȈȊǺȀǿȇȂș ȗȅǿȄȌȊȂȑǿȋȄȂȆ 
ȌȈȄȈȆ ǾȈȅȀȇȕ ǻȕȌȖ ȂȋȄȅȘȑǿȇȕ.

ï ǪǺǻȈȌȕ ȇǺ ȗȅǿȄȌȊȈȈǻȈȊȍǾȈǼǺȇȂȂ ǾȈȅȀȇȕ 
ǼȕȉȈȅȇșȌȖȋș ȌȈȅȖȄȈ ȋǿȊȌȂȎȂȐȂȊȈǼǺȇȇȕȆ 
ȆǿȋȌȇȕȆ ȉȊǿǾȉȊȂșȌȂǿȆ ȗȇǿȊǽȈȋȇǺǻȀǿȇȂș 
ȗȅǿȄȌȊȂȄȈȆ Ȃ Ǽ ȋȈȈȌǼǿȌȋȌǼȂȂ ȋ ǾǿȃȋȌǼȍȘ-
ȓȂȆȂ Ǽ ȆǿȋȌǿ ȍȋȌǺȇȈǼȄȂ ȉȊǿǾȉȂȋǺȇȂșȆȂ 
(ȇǺȉȊȂȆǿȊ, ȉȊǿǾȉȂȋǺȇȂșȆȂ VDE)!

ï ǩǿȊǿǾ ǼȕȉȈȅȇǿȇȂǿȆ ȅȘǻȕȏ ȗȅǿȄȌȊȂȑǿȋȄȂȏ 
ȋȈǿǾȂȇǿȇȂȃ ȋȅǿǾȍǿȌ ȈǻǿȋȌȈȑȂȌȖ (ǼȕȄȅȘ-
ȑȂȌȖ) ȍȋȌǺȇȈǼȄȍ Ȃ ȉȊǿǾȈȏȊǺȇȂȌȖ ǿǿ ȈȌ ȇǿȋǺȇ-
ȄȐȂȈȇȂȊȈǼǺȇȇȈǽȈ ȉȈǼȌȈȊȇȈǽȈ ǼȄȅȘȑǿȇȂș.

ï Ǟȅș ǽǺȊǺȇȌȂȂ ǻǿȁȈȉǺȋȇȈȋȌȂ ȆȈȇȌǺȀǺ Ȃ ȗȄȋ-
ȉȅȍǺȌǺȐȂȂ ȍȋȌǺȇȈǼȄȍ ȇǿȈǻȏȈǾȂȆȈ ȉȊǺǼȂȅȖȇȈ 
ȁǺȁǿȆȅȂȌȖ ȋ ȉȈȆȈȓȖȘ ȄȅǿȆȆ ȁǺȁǿȆȅǿȇȂș 
ȐǿȉȂ ȗȅǿȄȌȊȈȉȂȌǺȇȂș.
ǜǧǢǦǚǧǢǟ!
ǞǿȎǿȄȌȇȈǿ ȗȅǿȄȌȊȂȑǿȋȄȈǿ ȋȈǿǾȂȇǿȇȂǿ 
ȆȈȀǿȌ ȉȈǼȊǿǾȂȌȖ ǾǼȂǽǺȌǿȅȖ.
ǷȅǿȄȌȊȈȄǺǻǿȅȖ ȇȂ Ǽ ȄȈǿȆ ȋȅȍȑǺǿ ȇǿ ǾȈȅȀǿȇ 
ȋȈȉȊȂȄǺȋǺȌȖȋș ȋ ȌȊȍǻȈȉȊȈǼȈǾȈȆ ȂȅȂ ȍȋȌǺ-
ȇȈǼȄȈȃ. ǤȊȈȆǿ ȌȈǽȈ, Ȉȇ ǾȈȅȀǿȇ ǻȕȌȖ ȉȈȅȇȈ-
ȋȌȖȘ ȁǺȓȂȓǿȇ ȈȌ ǼȈȁǾǿȃȋȌǼȂș ǼȅǺǽȂ.
ǪǿȄȈȆǿȇǾȍǿȌȋș ȉȈǾȄȅȘȑǺȌȖ ǾȈȆȈǼȍȘ ǼȈǾȈ-
ȉȊȈǼȈǾȇȍȘ ȋȂȋȌǿȆȍ ȉȈȋȊǿǾȋȌǼȈȆ ȍȋȌȊȈȃȋȌǼǺ 
ȁǺȓȂȌȇȈǽȈ ȈȌȄȅȘȑǿȇȂș ȉȊȂ ȉǿȊǿȉǺǾǿ ȇǺȉȊș-
ȀǿȇȂș. Ǟȅș ȂȋȉȈȅȖȁȈǼǺȇȂș Ǽ ȉȅǺǼǺȌǿȅȖȇȕȏ 
ǻǺȋȋǿȃȇǺȏ Ȃ ȋǺǾȈǼȕȏ ǼȈǾȈǿȆǺȏ ȋȅǿǾȍǿȌ ȋȈǻ-
ȅȘǾǺȌȖ ȋȈȈȌǼǿȌȋȌǼȍȘȓȂǿ ȉȊǿǾȉȂȋǺȇȂș 
ȋȈǽȅǺȋȇȈ VDE 0100, ȑǺȋȌȖ 702.
ǫȈǿǾȂȇǿȇȂǿ ȋ ȋǿȌȖȘ:
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ï ǢȋȉȈȅȇǿȇȂǿ EM: ȉȈǾȋȈǿǾȂȇǿȇȂǿ ȉȈȋȊǿǾȋȌǼȈȆ 
ȄǺǻǿȅș ȗȅǿȄȌȊȈȉȂȌǺȇȂș ȋȈ ȒȌǿȄǿȊȈȆ (ȊȂȋ. 1 - 
3, ȉȈȁ. 6, ȊǿǺȅȂȁȍǿȌȋș ȇǺ ȁǺǼȈǾǿ ȋȈǽȅǺȋȇȈ 
ȉȊǿǾȋȌǺǼȅǿȇȇȕȆ ȇǺ ȊȂȋ. 6a - 6d ȋȏǿȆǺȆ ȋȈǿǾȂ-
ȇǿȇȂș, Ǽ ȋȈȈȌǼǿȌȋȌǼȂȂ ȋ ȈȋȈǻǿȇȇȈȋȌșȆȂ 
ȂȋȉȈȅȖȁȍǿȆȈǽȈ ȇǺȋȈȋǺ).

ï ǢȋȉȈȅȇǿȇȂǿ DM: ȉȈǾȋȈǿǾȂȇǿȇȂǿ ȉȈȋȊǿǾȋȌǼȈȆ 
ȄǺǻǿȅș ȗȅǿȄȌȊȈȉȂȌǺȇȂș, ȉȊǿǾȈȋȌǺǼȅșǿȆȈǽȈ 
ȁǺȄǺȁȑȂȄȈȆ (ȋȆ. ȋȏǿȆȍ ȇǺ ȊȂȋ. 7b).
ï Ǟȅș ȗȌȈǽȈ ȋȅǿǾȍǿȌ ȍǾǺȅȂȌȖ ȄȊȕȒȄȍ ȆǺȇȈ-
ȆǿȌȊȂȑǿȋȄȈǽȈ ǼȕȄȅȘȑǺȌǿȅș (ȊȂȋ. 7).

ï ǧǺ ȄȅǿȆȆȕ «LINE» (ȎǺȁȕ) Ȃ ȁǺȁǿȆȅșȘȓǿǿ 
ȉȈǾȋȈǿǾȂȇǿȇȂǿ (ȀǿȅȌȈ-ȁǿȅǿȇȈǿ) ȋȅǿǾȍǿȌ 
ȉȊȈȅȈȀȂȌȖ ȑǿȌȕȊǿȏȀȂȅȖȇȕȃ ȄǺǻǿȅȖ.

ï ǞȈȆȈǼȍȘ ǼȈǾȈȉȊȈǼȈǾȇȍȘ ȋȂȋȌǿȆȍ ȊǺȁȊǿȒǺ-
ǿȌȋș ȗȄȋȉȅȍǺȌȂȊȈǼǺȌȖ ȌȈȅȖȄȈ ȋ ȗȅǿȄȌȊȂȑǿȋ
ȄȂȆ ȋȈǿǾȂȇȂȌǿȅȖȇȕȆ ȌȊȍǻȈȉȊȈǼȈǾȈȆ (ȌǺȄȀǿ 
ȍǾȅȂȇȂȌǿȅȖȇȕȆ ȉȊȈǼȈǾȈȆ), ȄȈȌȈȊȕȃ ȄǺȄ 
ȆȂȇȂȆȍȆ ȋȈȈȌǼǿȌȋȌǼȍǿȌ ȊǿȁȂȇȈǼȈȆȍ ȌȊȍǻȈ-
ȉȊȈǼȈǾȍ ȌȂȉǺ H07 RNF ȋȈǽȅǺȋȇȈ DIN 57282 
ȂȅȂ DIN 57245.

ï ǧǺ ȁǺǼȈǾǿ ǾȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ 
ǻȕȅǺ ȉȈǾǽȈȌȈǼȅǿȇǺ Ǿȅș ȉȈǾȄȅȘȑǿȇȂș Ȅ ȋǿȌȂ 
3~400 ǜ. ǟȋȅȂ ǼȕȉȈȅȇșǿȌȋș ȉȈǾȄȅȘȑǿȇȂǿ Ȅ 
ȋǿȌȂ 3~230 ǜ, ȌȈ ȉǿȊǿǾ ȉȈǾȄȅȘȑǿȇȂǿȆ Ȅ ȋǿȌȂ 
Ǽ ȄȅǿȆȆȇȈȃ ȄȈȊȈǻȄǿ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș 
ȇǿȈǻȏȈǾȂȆȈ ȋȈȈȌǼǿȌȋȌǼȍȘȓȂȆ ȈǻȊǺȁȈȆ 
ȂȁȆǿȇȂȌȖ ȊǺȋȉȈȅȈȀǿȇȂǿ ȄȅǿȆȆȇȕȏ ȋȈǿǾȂ
ȇǿȇȂȃ (ȊȂȋ. 7b, ȉȈȁ. j Ȃ k).

ǷȅǿȄȌȊȂȑǿȋȄȂǿ ȒȌǿȉȋǿȅȖȇȕǿ ȋȈǿǾȂȇǿȇȂș ȋȅǿ-
ǾȍǿȌ ȍȋȌǺȇǺǼȅȂǼǺȌȖ Ǽ ȁǺȓȂȓǿȇȇȈȆ ȈȌ ȁǺȌȈȉȅǿ
ȇȂș Ȃ ǼȅǺǽȂ ȆǿȋȌǿ. ǦȈȇȌǺȀ ȗȅǿȄȌȊȂȑǿȋȄȈȃ ȍȋȌǺ-
ȇȈǼȄȂ ȋȅǿǾȍǿȌ ȉȊȈǼȈǾȂȌȖ ȋȈǽȅǺȋȇȈ ȉȊǿǾȉȂȋǺ-
ȇȂșȆ ȋȈȈȌǼǿȌȋȌǼȍȘȓȂȏ ȂȇȋȌȊȍȄȐȂȃ ȉȈ ȗȄȋȉȅȍǺ
ȌǺȐȂȂ. ǫȅǿǾȍǿȌ ȉȊȈǼǿȊȂȌȖ ȌǿȏȇȂȑǿȋȄȂǿ ȏǺȊǺȄ-
ȌǿȊȂȋȌȂȄȂ ȉȈǾȄȅȘȑǺǿȆȕȏ ȌȈȄȈǼȕȏ Ȑǿȉǿȃ ȇǺ 
ȋȈǼȆǿȋȌȂȆȈȋȌȖ ȋ ȗȅǿȄȌȊȂȑǿȋȄȂȆȂ ǾǺȇȇȕȆȂ 
ǾȈȆȈǼȈȃ ǼȈǾȈȉȊȈǼȈǾȇȈȃ ȋȂȋȌǿȆȕ. Ǟȅș ȗȌȈǽȈ 
ȇǿȈǻȏȈǾȂȆȈ ȋȈǻȅȘǾǺȌȖ ǾǺȇȇȕǿ ȇǺ ȎȂȊȆǿȇȇȈȃ 
ȌǺǻȅȂȑȄǿ ȗȅǿȄȌȊȈǾǼȂǽǺȌǿȅș ȇǺȋȈȋǺ. 
ǩȊǿǾȈȏȊǺȇȂȌǿȅȖ ȋȈ ȋȌȈȊȈȇȕ ȋǿȌȂ ȋȅǿǾȍǿȌ 
ȈȋȇǺȋȌȂȌȖ ȂȇǿȊȌȇȕȆ ȉȊǿǾȈȏȊǺȇȂȌǿȅǿȆ 10 A.
ǨǩǚǫǧǨ! ǨȉǺȋȇȈ Ǿȅș ȀȂȁȇȂ!
ǜ ȄǺȑǿȋȌǼǿ ȁǺȓȂȌȇȈȃ ȆǿȊȕ ȋȅǿǾȍǿȌ ȁǺȁǿȆȅȂȌȖ 
ȗȅǿȄȌȊȂȑǿȋȄȍȘ ȍȋȌǺȇȈǼȄȍ Ǽ ȋȈȈȌǼǿȌȋȌǼȂȂ ȋ 
ȉȊǿǾȉȂȋǺȇȂșȆȂ (Ȍ. ǿ. ȋȈǽȅǺȋȇȈ ȆǿȋȌȇȕȆ ȉȊǿǾ-
ȉȂȋǺȇȂșȆ Ȃ ȍȋȅȈǼȂșȆ). ǩȊǿǾȍȋȆȈȌȊǿȇȇȕǿ Ǿȅș 
ȗȌȈǽȈ ȉȈǾȋȈǿǾȂȇǿȇȂș ȈȌȆǿȑǿȇȕ ȋȈȈȌǼǿȌȋȌǼȍ
ȘȓȂȆ ȈǻȊǺȁȈȆ (ȄȅǿȆȆǺ ȁǺȁǿȆȅǿȇȂș ȇǺ ȗȅǿȄȌ-
ȊȈǾǼȂǽǺȌǿȅǿ).
ǭǤǚǡǚǧǢǟ:
ǧȂ Ǽ ȄȈǿȆ ȋȅȍȑǺǿ ȇǿ ȉȈǾȇȂȆǺȌȖ, ȇǿ ȌȊǺȇȋȉȈȊ-
ȌȂȊȈǼǺȌȖ Ȃ ȇǿ ȁǺȄȊǿȉȅșȌȖ ǾȈȆȈǼȍȘ ǼȈǾȈȉȊȈ
ǼȈǾȇȍȘ ȋȂȋȌǿȆȍ ȁǺ ȄǺǻǿȅȖ Ǿȅș ȗȅǿȄȌȊȈȉȈǾ-
ȄȅȘȑǿȇȂș Ȅ ȋǿȌȂ. ǧǺȋȈȋ ȇǿ ǾȈȅȀǿȇ ȉȈǾǼǿȊ-
ǽǺȌȖȋș ǼȈȁǾǿȃȋȌǼȂȘ ȉȊșȆȈȃ ǼȈǾșȇȈȃ ȋȌȊȍȂ.
ǩȈǼȊǿȀǾǿȇȇȕǿ ȄǺǻǿȅȂ ȂȅȂ ȒȌǿȄǿȊȕ ǾȈȅȀȇȕ 
ǻȕȌȖ ȁǺȆǿȇǿȇȕ ȋȈȈȌǼǿȌȋȌǼȍȘȓǿȃ ȁǺȉǺȋȇȈȃ 
ǾǿȌǺȅȖȘ ȋȂȅǺȆȂ ȉȊȈȂȁǼȈǾȂȌǿȅș ȂȅȂ ȋǿȊǼȂȋ
ȇȈǽȈ ȈȌǾǿȅǺ ȉȊȈȂȁǼȈǾȂȌǿȅș. ǩȊȂ ȗȌȈȆ ȗȅǿȄȌ-
ȊȈȉȈǾȄȅȘȑǿȇȂǿ ǾȈȅȀȇȈ ǻȕȌȖ ǼȕȉȈȅȇǿȇȈ 
ȋȈǽȅǺȋȇȈ ȋȈȈȌǼǿȌȋȌǼȍȘȓȂȆ ȋȏǿȆǺȆ ȋȈǿǾȂȇǿ
ȇȂș (ȊȂȋ. 6 ȂȅȂ 7).
ǬȈȅȖȄȈ Ǿȅș ȂȋȉȈȅȇǿȇȂș EM:
ȉȊȂ ȂȋȉȈȅȖȁȈǼǺȇȂȂ ǾȈȉȈȅȇȂȌǿȅȖȇȈǽȈ ȉȈȉȅǺǼ-
ȄȈǼȈǽȈ ǼȕȄȅȘȑǺȌǿȅș, ȇǺȉȊȂȆǿȊ, Ǿȅș ȈȌȄȅȘȑǿ-
ȇȂș ǾȈȆȈǼȈȃ ǼȈǾȈȉȊȈǼȈǾȇȈȃ ȋȂȋȌǿȆȕ ȉȊȂ 
ȈȌȋȍȌȋȌǼȂȂ ǼȈǾȕ, ǿǽȈ ȋȅǿǾȍǿȌ ȉȈǾȄȅȘȑȂȌȖ 
ȋȈǽȅǺȋȇȈ ȋȏǿȆǿ ȇǺ ȊȂȋ. 10Ǻ ȂȅȂ 10b, ȉȈȁ. 3).

8 ǜǼȈǾ Ǽ ȗȄȋȉȅȍǺȌǺȐȂȘ
ǜȈ ȂȁǻǿȀǺȇȂǿ ȋȍȏȈǽȈ ȏȈǾǺ ȇǺȋȈȋǺ ȉǿȊǿǾ ǿǽȈ 
ǼǼȈǾȈȆ Ǽ ȗȄȋȉȅȍǺȌǺȐȂȘ ȋȅǿǾȍǿȌ ȉȊȈǼǿȊȂȌȖ, 
ȂȆǿǿȌȋș ȅȂ ǾȈȋȌǺȌȈȑȇȕȃ ȍȊȈǼǿȇȖ ǼȈǾȕ Ǽ 
ȈȌȄȊȕȌȈȆ ȉȊȂǿȆȇȈȆ ȊǿȁǿȊǼȍǺȊǿ ȂȅȂ ȄȈȅȈǾȐǿ, 
Ȃ ȋȈȋȌǺǼȅșǿȌ ȅȂ ȉȈǾȉȈȊ Ǽ ȉȊȂȌȈȑȇȈȆ ȌȊȍǻȈ-
ȉȊȈǼȈǾǿ ȄǺȄ ȆȂȇȂȆȍȆ 0,5 ǻǺȊ.
ǩȊȂ ȇǺȅȂȑȂȂ ȉȈȉȅǺǼȄȈǼȈǽȈ ǼȕȄȅȘȑǺȌǿȅș ȂȅȂ 
ȗȅǿȄȌȊȈǾȈǼ ȊǺȋȉȈȅȈȀȂȌȖ Ȃȏ ȌǺȄȂȆ ȈǻȊǺȁȈȆ, 
ȑȌȈǻȕ ǾȈȆȈǼǺș ǼȈǾȈȉȊȈǼȈǾȇǺș ȋȂȋȌǿȆǺ 
ȈȌȄȅȘȑǺȅǺȋȖ ȉȊȂ ȇǺȅȂȑȂȂ ȍȊȈǼȇș ǼȈǾȕ, ǼǿǾȍ-
ȓǿǽȈ Ȅ ǼȋǺȋȕǼǺȇȂȘ ǼȈȁǾȍȏǺ.
ǜǧǢǦǚǧǢǟ!
ǧȂ Ǽ ȄȈǿȆ ȋȅȍȑǺǿ ȇǿ ǾȈȉȍȋȄǺȌȖ ȋȍȏȈǽȈ ȏȈǾǺ 
ȇǺȋȈȋǺ. ǞǺȀǿ ȄȊǺȌȄȈǼȊǿȆǿȇȇȕȃ ȋȍȏȈȃ ȏȈǾ 
ȆȈȀǿȌ ȉȊȂǼǿȋȌȂ Ȅ ȉȈǼȊǿȀǾǿȇȂȘ ȋȄȈȅȖȁș-
ȓǿǽȈ ȌȈȊȐȈǼȈǽȈ ȍȉȅȈȌȇǿȇȂș. ǩȊȂ ȉȈǼȊǿȀǾǿ-
ȇȂșȏ ȇǺȋȈȋǺ, ǼȕȁǼǺȇȇȕȏ ȋȍȏȂȆ ȏȈǾȈȆ, 
ǽǺȊǺȇȌȂș ȂȁǽȈȌȈǼȂȌǿȅș ȌǿȊșǿȌ ȋǼȈȘ ȋȂȅȍ.
ǩǿȊǿǾ ȁǺȉȍȋȄȈȆ ǾȈȆȈǼȈȃ ǼȈǾȈȉȊȈǼȈǾȇȈȃ ȋȂȋȌǿȆȕ 
ȋȂȋȌǿȆȍ ȇǿȈǻȏȈǾȂȆȈ ȁǺȉȈȅȇȂȌȖ ǼȈǾȈȃ (ȊǺȁǾǿȅ 8.2).

8.1 ǩȊȈǼǿȊȄǺ ȆǿȆǻȊǺȇȇȈǽȈ ȇǺȉȈȊȇȈǽȈ ȊǿȁǿȊǼȍǺȊǺ
Ǟȅș ȈȉȌȂȆǺȅȖȇȈȃ ȗȄȋȉȅȍǺȌǺȐȂȂ ǾȈȆȈǼȈȃ ǼȈǾȈ-
ȉȊȈǼȈǾȇȈȃ ȋȂȋȌǿȆȕ ȌȊǿǻȍǿȌȋș ǾǺǼȅǿȇȂǿ ǽǺȁǺ ȇǺ 
ǼȏȈǾǿ ȆǿȆǻȊǺȇȇȈǽȈ ȇǺȉȈȊȇȈǽȈ ȊǿȁǿȊǼȍǺȊǺ, ȋȈȈȌ-
ǼǿȌȋȌǼȍȘȓǿǿ ǾǺǼȅǿȇȂȘ ǼȄȅȘȑǿȇȂș. ǧǺ ȁǺǼȈǾǿ 
ǽǺȁȈǼȕȃ ȈȌȋǿȄ ȆǿȆǻȊǺȇȇȈǽȈ ȇǺȉȈȊȇȈǽȈ ȊǿȁǿȊǼȍǺȊǺ 
ǻȕȅ ȁǺȉȈȅȇǿȇ ǺȁȈȌȈȆ Ȃ ȇǺȋȌȊȈǿȇ ȇǺ ȈȉȊǿǾǿȅǿȇȇȕȃ 
ȉȈǾȉȈȊ (ȋȆ. ȎȂȊȆǿȇȇȍȘ ȌǺǻȅȂȑȄȍ). ǩǿȊǿǾ ǼǼȈǾȈȆ Ǽ 
ȗȄȋȉȅȍǺȌǺȐȂȘ Ȃ ȉȈȋȅǿ ȂȁȆǿȇǿȇȂș ȇǺȋȌȊȈǿȄ ȆǿȆǻ-
ȊǺȇȇȈǽȈ ǼȕȄȅȘȑǺȌǿȅș ȋȅǿǾȍǿȌ ȁǺȇȈǼȈ ȉȊȈǼǿȊȂȌȖ 
ǾǺǼȅǿȇȂǿ ǽǺȁǺ. Ǟȅș ȗȌȈǽȈ ȋȅǿǾȍǿȌ ȈǻǿȋȌȈȑȂȌȖ 
ǾȈȆȈǼȍȘ ǼȈǾȈȉȊȈǼȈǾȇȍȘ ȋȂȋȌǿȆȍ Ȃ ȋȇșȌȖ ǾǺǼȅǿ-
ȇȂǿ ȋ ȆǿȆǻȊǺȇȇȈǽȈ ȇǺȉȈȊȇȈǽȈ ȊǿȁǿȊǼȍǺȊǺ ȋȈ ȋȌȈ-
ȊȈȇȕ ǼȈǾȈȉȊȈǼȈǾǺ. ǩȊȈǼǿȊȂȌȖ ǾǺǼȅǿȇȂǿ ǽǺȁǺ ȇǺ 
ǼȏȈǾǿ ǽǺȁȈǼȈǽȈ ȇǺȉȈȅȇȂȌǿȅȖȇȈǽȈ ȄȅǺȉǺȇǺ ȆǿȆǻ-
ȊǺȇȇȈǽȈ ȇǺȉȈȊȇȈǽȈ ȊǿȁǿȊǼȍǺȊǺ (ȊȂȋ. 1 Ȃ 2, ȉȈȁ. 9) ȋ 
ȉȈȆȈȓȖȘ ǼȈȁǾȍȒȇȈǽȈ ȆǺȇȈȆǿȌȊǺ (ȊȂȋ. 9a - 9c).
ǨǫǬǨǪǨǠǧǨ! ǨȉǺȋȇȈȋȌȖ ȍǾȍȒȖș ȈȌ ǺȁȈȌǺ! 
ǢȁȆǿȊǿȇȂǿ, ǾȈȁǺȉȈȅȇǿȇȂǿ Ȃ ȋȉȍȋȄ ǺȁȈȌǺ ȇǺ 
ȆǿȆǻȊǺȇȇȈȆ ȇǺȉȈȊȇȈȆ ȊǿȁǿȊǼȍǺȊǿ ȊǺȁȊǿȒǺ-
ǿȌȋș ȉȊȈǼȈǾȂȌȖ ȂȋȄȅȘȑȂȌǿȅȖȇȈ ȄǼǺȅȂȎȂȐȂ-
ȊȈǼǺȇȇȕȆ ȋȉǿȐȂǺȅȂȋȌǺȆ.
ǨǫǬǨǪǨǠǧǨ! ǨȉǺȋȇȈȋȌȖ ȌȊǺǼȆ!
ǫȅȂȒȄȈȆ ǼȕȋȈȄȈǿ ǾǺǼȅǿȇȂǿ ǽǺȁǺ ȇǺ ǼȏȈǾǿ 
ȆȈȀǿȌ ȉȊȂǼǿȋȌȂ Ȅ ȊǺȁȊȍȒǿȇȂȘ ȆǿȆǻȊǺȇȇȈǽȈ 
ȇǺȉȈȊȇȈǽȈ ȊǿȁǿȊǼȍǺȊǺ. ǧǿȅȖȁș ȉȊǿǼȕȒǺȌȖ 
ȆǺȄȋȂȆǺȅȖȇȈ ǾȈȉȍȋȌȂȆȈǿ ȊǺǻȈȑǿǿ ǾǺǼȅǿȇȂǿ 
ȋȈǽȅǺȋȇȈ ȎȂȊȆǿȇȇȈȃ ȌǺǻȅȂȑȄǿ. ǜ ȉȊȈȐǿȋȋǿ 
ȁǺȉȈȅȇǿȇȂș ȋȅǿǾȍǿȌ ȄȈȇȌȊȈȅȂȊȈǼǺȌȖ ǾǺǼȅǿ-
ȇȂǿ ǽǺȁǺ ȇǺ ǼȏȈǾǿ, ȂȁȆǿȊșș ǿǽȈ. ǩȊȂ ȂȋȉȈȅȖȁȈ-
ǼǺȇȂȂ ȂȁȆǿȊȂȌǿȅȖȇȕȏ ȉȊȂǻȈȊȈǼ ȋ ȈȌȅȂȑǺȘ
ȓȂȆȋș ǾǿȅǿȇȂǿȆ ȒȄǺȅȕ (ǿǾȂȇȂȐǺȆȂ ȂȁȆǿȊǿ-
ȇȂș) ȋȅǿǾȍǿȌ ȈǻșȁǺȌǿȅȖȇȈ ȍȑȂȌȕǼǺȌȖ ȉȊǿǾ-
ȉȂȋǺȇȂș ȉȈ ȉȊǿȈǻȊǺȁȈǼǺȇȂȘ ȁȇǺȑǿȇȂȃ! 
ǫȈǻȅȘǾǺȌȖ ȈǻȓȂǿ ȉȊǿǾȉȂȋǺȇȂș ȉȈ ȌǿȏȇȂȄǿ 
ǻǿȁȈȉǺȋȇȈȋȌȂ ȉȊȂ ȈǻȊǺȓǿȇȂȂ ȋ ȇǺȉȈȊȇȕȆȂ 
ȊǿȁǿȊǼȍǺȊǺȆȂ.
ǡȇǺȑǿȇȂǿ ǾǺǼȅǿȇȂș ǽǺȁǺ ȇǺ ǼȏȈǾǿ (PN2) ǾȈȅȀȇȈ 
ȉȊȂǻȅȂȁȂȌǿȅȖȇȈ ȋȈȈȌǼǿȌȋȌǼȈǼǺȌȖ ǾǺǼȅǿȇȂȘ 
ǼȄȅȘȑǿȇȂș ȇǺȋȈȋǺ (pE) ȁǺ ǼȕȑǿȌȈȆ 0,2-0,5 ǻǺȊ 
(ȂȅȂ ǾǺǼȅǿȇȂȘ ǼȄȅȘȑǿȇȂș ȇǺȋȈȋǺ ȁǺ ǼȕȑǿȌȈȆ 
10 %) (ȋȆ. ȌǺǻȅȂȐȍ 1)!
ǩȊȂ ȋȅȂȒȄȈȆ ȇȂȁȄȈȆ ǾǺǼȅǿȇȂȂ ǽǺȁǺ ȇǺ ǼȏȈǾǿ 
ǿǽȈ ȋȅǿǾȍǿȌ ȈȌȄȈȊȊǿȄȌȂȊȈǼǺȌȖ, ǾȈȁǺȉȈȅȇȂǼ 
ȊǿȁǿȊǼȍǺȊ. Ǟȅș ǾȈȁǺȉȈȅȇǿȇȂș ȊǿȄȈȆǿȇǾȍǿȌȋș 
ȂȋȉȈȅȖȁȈǼǺȌȖ ǺȁȈȌ, Ȍ. Ȅ. ǾǺȇȇȕȃ ǽǺȁ ȋǼȈǾȂȌ Ȅ 
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