
Átalakítók,
berendezések

Molnár Károly
c. egyetemi docens

ÓE-KVK
fejlesztési igazgató

PowerQuattro Zrt.



2

MSPQ230/48-15 főáramkör

R1

470K

AC
2

AC
3

+
1

-
4

GR1

SKB B250C5000/3300

R2

100K

R3

100K

FET1
IRFP450

FET2
IRFP450

D1
MR856

D2
MR856

RT1

NTC 60-4A

X21

X8

R4

100ohm

R5 R6 R7 R8 R9

C4
1NF 1600V

R10
4K7

Vin
1

G
N

D
2

+12V
3

V1 MC7812BT

Vin
2 G

N
D

1

-12V
3

V2 MC7912BT

C7

100UF 35V 105RAD

C8

100UF 35V 105RAD

GND

+UT

-UT

D3
MUR3060PT

RS1

RS2

UF-

UA-

C6

470UF 35V 105RAD

X2

X1
X7 X10

X11

X12

X9

X13

X20

X15

X16

X14

X18

X19

X17

1 2

43

L1

431-33008102

1 23
45

RE2

G2R-1 24V DC

1 23
45

RE1

G2R-1 24V DC

X6X4

X5

C10
3N3 1000V FKP 1

VF1
CX1

330NF 275V AC X

CX2
33

0N
F

 2
75

V
 A

C
 X 1

4

A
2

B
2

A
1

B
1

2
3

431-13083101

5

6

TR1

X8-raX21-re

AV1/5
AV1/4

S1

G2
S2

G1

IKI-

UKI+

IKI+

IA-
IA+

X13

X20

RE2/1
RE2/2

RE1/1
RE1/2

JP4/2
JP3/2
JP2/2

JP5/1
MP1
MP2

VEZÉRLÉS

MSPQ5-02.SCHDOC

GND

RV1

V275LA40A275V

6x

VF2

C5

1000UF 35V 105RAD

120mm,kék
120mm,piros
170mm,piros
130mm,barna
120mm,barna
190mm,barna

KIRF/J1-re

UKI-

XFA

C3

0,
22

U
F

10
00

V

C113N
3 

10
00

V
 F

K
P

 1

GND

AC
2

AC
3

+
1

-
4

GR2

B80C1500

1

5
TR2A

EI 4,5VA 230/2X15V

6

7

TR2B

9

10

TR2C

K L

4 5

AV1
431-43003101

R13

47
 5

W

R12

47 5W

CY1

4,7nF 250V AC Y2

CY2

4,7nF 250V AC Y2

CY3

4,7nF 250V AC Y2

CY4

4,7nF 250V AC Y2

CSILLÁM SZIG.TO220-HOZ

CS1,2

SZIG.GYŰRŰ TO220 STAB.-HOZ

SZGY1,2

C1

47
0U

F 
40

0V
 1

05
C

C2

47
0U

F 
40

0V
 1

05
C

C9

10000UF 40V 105C

11
2
3
4
5
6

KSZ1/B

Kábelszett 40

KSZ1/A

Kábelszett 40



3

MSPQ230/48-15 szabályzó, vezérlő

3

2
1

4
11

IC2A
TL084 I N

10

9
8

IC2C
5

6
7

IC2B

10

9
8

IC3C

+UT

-UT

R26 47K C24
1N 100V C2235

R29 1M5

R25
10K

P1

64W 10K

R27
47K

D11 1N4148

CT2
100N 63V C2235

CT22

100N 63V C2235GND

GND

GND

GND

D12

1N4148

R32 10K

R33
10K

R34
10K

R30
100ohm

R31
100ohm

R35 47K

R36
47K

R37

68K

C28

1N 100V C2235

D13 1N4148

D14

1N4148

P2

64W 10K GND

GNDGND

GND

+REF

+REF

R42 47K

R43

47K

C32

100N 63V C2235

GND

GND

P3

64
W

 10
K

+REF

3

2
1

4
11

IC3ATL084 I N

+UT

-UT

CT3

100N 63V C2235

CT33

100N 63V C2235

GND

GND

R45

47K
P4

64W 10K
R48
10KC34

100N 63V C2235

Z1

ZPD 5V6

R47

1K
+UT

R46
8K2

GND GND GND GND GND

IKI-

UKI+

3

2
6

1 5

7
4

IC4

TL081 I P

C47
100N 63V C2235

P5
64W 10K

R86

33K

R85
10K

Z4

ZY 12

C46

1UF 63V

R84
10K

R83
47K

C48

100N 63V C2235

R88

1M

J3/8

R89
2K2

J3/7

R90 2K2

Z5

ZPD 4V7

R91
4K7

T7
ZTX653

D35
BY 135

RE2/1

RE2/2

X13

3

2
6

15

7
4

IC8

TL081 I P
GND

+UT

-UT

R96

150K

C51

1UF 63V

R95

4K7

P7
64W 1K

R94

4K7

CIC8

100N 63V C2235

GND

C49
100N 63V C2235

C50100N 63V C2235

Z6

ZPD 5V6

Z7

ZPD 5V6

R92

1K

R93

1K

GND

+UT

-UT

+V1
1

-V1
2

+V2
16

-V2
15

COMP
3

DTC
4

CT
5

RT
6

C1
8

C2
11

OC
13

VREF
14

E1
9

E2
10

V
C

C
12

G
N

D
7 IC1

TL494IN

GND

+UT

CT1100N 63V C2235
GND

GND

GND
+UT

+UT

G1

S1

R81
2K2

G2

S2

R82
2K2

R62
2K2

Z3

ZPD 33

D26

1N4148

+UT

GND

T5
BC301

R63
470ohm

GNDGND

R64
1K

D27

1N4148

C42
1N 100V C2235

R61
12K

GNDGND

C40
1UF 63V

T6
ZTX753

R57 4K7

R59
100K

GND

C39

100N 63V C2235

GND

+REF

D17

1N4148

R49

100K

C35

100N 63V C2235

D18

1N4148

1

2
3

14
7

IC5A

CD 4093 BP

5

6
4

IC5B

GND

+UT
CT5

100N 63V C2235

GND

R50

470K

C36 10
0N

 6
3V

 C
22

35

D19
1N4148

GND+UT

GND GND

GND

+UT

J3/6

5

6
7

IC3B

C37

100N 63V C2235

R54
47KZ2

ZPD 5V1

R52 47K

R53 1K

+UT

+UT

GND GND

GND

D20

1N4148

D21
1N4148

Z9
ZPD 12

D23

1N4148

R56

10K

C38

10N 100V C2235 Z8

ZPD 33

D24
1N4148

GND

R58
4K7

D22

1N4148

J3/5

P6
10K

C45

100N 63V C2235
GND

+UT
CT6

100N 63V C2235

GND

2
1

J1

GND

8

9
10

IC5C

R104
100K

GND

+UT

UKI+

D32
BY 135

RE1/1

RE1/2

T9
ZTX653

R70
4K7

GND
GND

D33
1N4148

R65/1
10M

C43

100N 63V C2235

GND

GND

+UT

+UT

CT7

100N 63V C2235

GND

J3/3

J3/2

R71
220K

C44

1UF 63V

GND

D36

1N4148

R108
47K

GND

12 13
11

IC5D

1
2
3
4
5
6
7
8
9
10

J3

IDH-10LP-S3-TR

+UT

J3/2
J3/3
J3/4
J3/5
J3/6
J3/7
J3/8

R28 1M

D25
1N4148

R98 2K2

R97 2K2

C41

10N 100V C2235
GND

C27

100N 63V C2235

Akku fesz. alacsony

UKI magas

Üzem

Hiba

Hővédelem

CF2
1UF 63V

AV1/4

1

2

A
1

A
2

431-13085101

3

4

5

6

R100
150ohm

GND

R60
10K

GND

GND

+UT

J4/2

J4/4

J4/3

RE2/1

RE2/2

UKI+

IKI+

UKI-

GND

AV1/5

R44
RÖVIDZÁR

D16

1N4148

RF1

10K

CF3

330N 63V C2235

TR4

X8-ra

X8-ra

C33

47UF/16V 105RAD

D28

SF24G

D30

SF24G

B-C (piros) a J2/2-be, E (kék) a J2/1-be,

R65/2

10M

C52
10UF 35V 105RAD

J2/1
J2/2

CF5

330N 63V C2235

CF6 330N 63V C2235

CF4

330N 63V C2235

R79

10ohm

T2

ZTX753T1

BC212 A

R77
1K

R80

10ohm

T4

ZTX753T3

BC212 A

R78
1K

D29

SB160

D31

SB160

R102
150ohm

12

13
14

IC2D
R24
6K8

R21 47K

R22 47K

R23

6K8

GND

UKI+

GND GND

R11

4K7

C12

68N 63V C2235

UKI-

JP3/2

JP4/2

JP3/1

JP3/2 KIRF

JP4/1

JP4/2 KIRF

12

13
14

IC3D

R38
100ohm

R39
100ohm

R40

10K

R41
10K

GND

IA+

GND GND

IA-

MP1

MP2

C29
100N 63V C2235

C30
100N 63V C2235

MP2 KIRF
MP1 KIRF

UKI- JP1

JP2/2

JP2/2

UKI+
JP2/1

KIRF

UKI+

X20

1
2

4
3

OP1

SFH620-3

R74
4K7

+UT

J3/4

R73
220K

GND

Kimeneti biztosító hiba

JP5/1 JP5/2

JP5/1KIRF

R51 3K3

R67

3K3

R66

3K3

R75

3K3

R72

3K3

R69
3K3

R55

82ohm

10 11

IC6E

1 2

7
14

IC6A
CD 40106BE TEXAS

8 9

IC6D

56

IC6C

34

IC6B

12 13

IC6F

1213

IC7F

1 2

7
14

IC7A

CD 40106BE TEXAS

10 11

IC7E

5 6

IC7C

3
4

IC7B

89

IC7D

piros

kék

KSZ1/C
Kábelszett 40



4

HPQ230/48-50 



5

HPQ230/48-50 főáramkör

AC1

AC
2

+ 3

-
4

GR1
36MB80A

230V /18A
50Hz

48V / 50A

HPQ 230/48-50
1 MODUL, HOSSZÚ

J9/1

IKI+    J3/1

1UKI-  J8/1

UKI+  X1

CPU  J13

ELŐLAPI CSATL.  J1

LED8  J2

J6/1  IPR1

J12/1  HŐV.

J10/1  +12V

J4    FELTÖLTŐKÖR

J14/1  GND

J5/1  +5V

-UC  J9/2

IKI-    J3/2

2UKI-  J7/1
2UKI+  J7/2

J10/2  G

J12-2  GND

J14/2  *SINOK
J14/3  *UCOK
J14/4  SIND

J5/2  GND

J11/1  +12V
J11/2  GND
J11/3  -12V

J10/3  S

1UKI+  J8/2

J11/1  +12V

J11/3  -12V

BNY7

HV-04

HVGND    J7/1

2USIN-    J3/1

1USIN-    J2/1

GND   J6/1

J5/1    +12V

J4/1    +12V

X1    IALAP

IBE-   J1/2

D   J6/2
G   J6/3

1USIN+    J2/2

2USIN+    J3/2

*SINOK    J7/2
*UCOK    J7/3

SIND    J7/4

J4/2    KOLL

J5/2    GND
J5/3    -12V

J5/1    +12V
J5/3    -12V

BNY8

SVH1-02
KI

X1  F

X7  VF

X2  N

F  X3

N  X4

F  X5

N  X6

BNY1
RF100A-09

L3
LHSZIN50

BE_ER4
30A ER

BE_ER3

BE_ET3 30A KEK-ER TARTO
BE_ET4 30A FEK-ER TARTO

BE_LKK1 30A LUKAS

1

23

4

FH1 4 POL FIX HAZ

BE_ER2
30A ER VF-APA

Z

BE_ET2 30A ER TARTO VF-APA

KI_ER1
75A ER

KI_ER2
75A ER

KI_ET1 75A KEK-ER TARTO

KI_ET2 75A PIR-ER TARTO

+

_

C2
10UF 450V AC

A1

A2

A3

A4
A5

A6
A7

A8

A9

A11
A12

B1
B2
B3

B4
B5

B6
B7

B9

B10
B11

B12
B13

H1
H2
H3

H4
H5
H6
H7

H8
H9

H10

H1
H2
H3

H4
H5
H6
H7

H8
H9

H10
A8

A9

A1

A2

S1
S2

S3

S
1

S
2

S3

F

F

F

F

N

N

N

N

X1  +

X2  -

+  X3

-  X4

X7  VF

BNY3
RF100A-10X1

X2

1

5

3
4

2
RE1

2 1J1

D1

1N4148

R1
33 16W D1

HFA25PB60

2 13JB6

D5
MUR160

T1-3
IRFP460

R12-14

2K2

R9-11
47

G SD

SZIN.VEZ.

R15

2K2

21JB7

R16
2K2

2 1 JB8

T5
IRG4PC50UD

T4

D6
BYT12P--600

D7
BYT12P--600

XB11
XB12

XB13

XB14

D4
DSEI 120-06A

D3

XB17

R18
47 2W

C8
1N 1600V

XB16

XB15
D2

DSEI 120-06A

R17
47 2WC7

1N 1600V

XB18

C9
CR 1UF

D4 K

C1

470UF 450V NXA2

C2 C3

A3

-V
O/P
+V

AV1
CSNP 661

A4

L5
LH1KIM50

L6
LH2KIM50

1

2

PR.TR2A

1

2

PR.TR1A

A

TR2C

A

TR1C

3

4

SZ.

TR2B
3

4

SZ.

TR1B

XA5

C5

XA8

C4

10000UF 63V N

XA9

C6

XA10

XA6

RS4
RS3

12.3A/60MV

UKI +

RS2
RS1

XA7

UKI +

JA
5/

1

JA
1/

1
JA

1/
2

(J
A

1/
3)

2 1 JA1

A
1

A
2

A
3

JA
4/

1
JA

4/
2

(J
A

4/
3)

R6
220K

R3
220K

R4
220K

R7
220K

R2
5K6 R5

5K6

JA
2/

1

JA
2/

2

JA
3/

1

JA
3/

2

2 1JA2 2 1JA3

VÉD.SZAB.

2U
S

-
2U

S
+

1U
S

-
1U

S
+

R22
12K

R21
1K2

R24
12K

R23
1K2

R20
10

R19
12K

A5A6

UC-

UKI -

JB
9/

6
JB

9/
5

JB
9/

4
JB

9/
3

JB
9/

2
JB

9/
1

2 1 JB921JB1021JB11

UCSZABVÉD

-U
C

1U
K

I+

2U
K

I+

1U
K

I-

2U
K

I-

B
9

B
10

B
11

B
12

B
13

21JA5

JA
5/

2
A

11
A

12

XA1

IKIT5 VEZ T4 VEZISZIN

B
1

B
2

B
3

A
4

A
5

A
6

A
7

B
4

B
5

B
6

B
7

H50FA2,
H50FB2

INDUKTIV ELEMEKKEL
HRE-01

XA3 XA4

(J
B

8/
2)

(J
B

8/
1)

(JB7/1) (JB7/2)

J2/1  G

+12V  J1/1  
G  J1/2  
S  J1/3  

J2/2  S

J3/1  G
J3/2  S

BNY6

MEGH-02.SCH

J1

BNY11

LED8R-02.SCH

-12V  J1/6

+5V  J1/2
GND  J1/3
+12V  J1/4
GND  J1/5

SK1/1  F

SK1/2  N

BNY10

HTE1-01.SCH

J1/1  N
GND  J2/2
+12V  J2/1

-12V  J2/3

J1/2  F

BNY9

SPQTAP03.SCH



6

SVH1 02 panel

3

2
7

1
58

4

6 IC1
LM311P

3

2
1

8
4

IC3A
TL082 C P

-12V

+12V

R1

100KR6
6K2

R16
1K

+12V

-12V

+12V

R23

3K3

R24
3K3

3

2
6

1 5

7
4

IC4
LT1022CN8

-12V

+12V

5

6
7

IC3B
TL082 C P

R25

1K2

R26

620

R27

620

R2

180K

R29
100K

C2
1UF 50V

C5
10N 100V R35

1K2

R17

1K

R36

10K

1 2

7
14

IC5A
MM74C14

8

9
10

IC7CC6
10N 100V

GND

56

IC5C

1213

IC6F

GND

+12V

T1
ZTX653

+12V

GND

3

2
7

1
5 8

4

6

IC2
LM311P

+12V

-12VGND

C8
330PF 100V KER

GND

R7
2K2

+12V

R18

100

R44
820K

+12V

R37
47K

C9
100N 63V

GND GND

R19

1K
+12V C18

C19

-12V

+12V

GND

C20

C21

-12V

+12V

C22

C23

-12V

+12V

3

2
1

4
11

IC8A
TL084 C N

5

6
7

IC8B
TL084 C N

10

9
8

IC8C
TL084 C N

R45
47K

R46
47K

GNDGND

R47
47K

R48
47K

12

13
14

IC8D
TL084 C N

-12V

+12V

R51

47K

R52
47K

GND

C13
100N 63V

GND

R49
47K

R50
47K

R32
470K

C3
1UF 50V

R8

10K

R33

470K

R20

1KR9
1K

GND

P1
64W 10K

GND

C4
1UF 50V R53

220K

R38

47K

R39

47K

GND

-12V

+12V

GND

C33
100UF 35V

C34
100UF 35V

3

2
1

4
11

IC9A
LM324N

P2

64W 10K

P3

64W 10K

P4

64W 10K

R10
10K

R11
10K

R12
5K6

GND GND GNDGND

-12V

GND

C14
100N 63V

R21
1K

+12V

10

9
8

IC9C
LM324N

R54

1M

R40

47K

1213

IC5F
1011

IC5E

12

13
14

IC9D
LM324N

GND

+12V

R3

100K

C15
100N 63V

GND

5

6
4

IC7B

GND

+12V

1

2
3

14
7

IC7A

C16
100N 63V

R34
470K

GND

+12V

+12V

GND GND

R56
4K7

12

13
11

IC7D

+12V

R61

2K2

R57
4K7

1
2

4
3

OP1
SFH617G-3

LED1

+12V

R58
4K7

1
2

4
3

OP2
SFH617G-3

+12V

1
2

4
3

OP3
SFH617G-3

GND

5

6
7

IC9B
LM324N

C17
100N 63V

GND GND

R41
47K

R42
47K

R22
1K

GND

+12V

+12V

89

IC6D

GND

+12V

1011

IC6E
MM74C14

C7
10N 100V

R4
100K

R13
10K

+12V

GND

HVGND

*UCOK

*SINOK

SIND

3
4

IC6B

56

IC6C
12

7
14

IC6A
R14
10K

+12V

R59

4K7

R60
4K7

+12V +12V

R62
2K2

X1

2
1

J1
2MX508T
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GND

C30

+12V

GND

C31

+12V

GND

C32

+12V

GND

CD4093 74C14 74C14

8mm

230V
100Hz

FŐKÖR
BEMENETI SÖNT

FŐKÖR
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HV-04a panel
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R12
4K7

R76
47KR77

8K2

R78
8K2

R13
4K7

R79
47K

R80
47K
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D9
1N4148D10

1N4148

D11
1N4148

D12
1N4148

D13
1N4148

D14
1N4148

D15
1N4148

D16
1N4148

R94
47K
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TL084 C N

10

9
8

IC4C
TL084 C N

3

2
1

4
11 IC2A

TL084 C N
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HV-04b panel
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HV-04c panel
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1 16
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8
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2 15
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GND

GND

+5V

GND

+5V

+12V
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REED

ENG

VEZETO

+12V OK

UKI MM

UKI M

*SIN OK
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HOVED

GYTBE

TILT

MEGY

R116
1M

R66

100KR67
100K

GND GND

13

12

11

IC13D

75C189

GYTKI

R51
10K

GND

JP3
JP1

+5V

4

5

6 IC14B

75C189

10

9

8IC14C

75C189

10

9

8
IC15C

75C189

1

2

3

14
7

IC15A

75C189

1

2

3

14
7

IC14A
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13

12

11IC14D
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13

12

11
IC15D
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4

5

6
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4

5

6

IC13B
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10

9

8
IC13C
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1

2

3

14
7
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GND

+5V

GND

+5V

GND

+5V

C7

1UF 50VGND
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100N 40V KER

C38

100N 40V KER
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100N 40V KER

C40

100N 40V KER

C41

100N 40V KER

C42

100N 40V KER

C43

100N 40V KER

C44
100N 40V KER

GND

GND

GND

GND

GND

GND

GND

GND

LED1

LED2

LED3

LED4

LED5

LED6

LED7
C59

470N 63V

C60
10NF 40V KER

GND

SC

SL
SDI

+5V +5V

R52
10K

R53
10K

C45

+5V

GND

C46

+5V

GND

C47

+5V

GND

C48

+5V

GND

C49

-12V

GND

SIND

IPROK

R54
10K

R55
10K

+12V

+12V

R19
4K7

1 16

9
8

IC12A
ULN 2003A

GND

+12V

2 15
IC12B

ULN 2003A

3 14
IC12C

ULN 2003A

4 13
IC12D

ULN 2003A

5 12
IC12E

ULN 2003A

6 11
IC12F

ULN 2003A

7 10
IC12G

ULN 2003A

6 11
IC11F

ULN 2003A

T6
BC212 A

R20
4K7

+12V

R21
4K7

7 10
IC11G

ULN 2003A

GND

LD2

LD2

SL

SL

UKIM2

UKIM2

SIND1
LD7

LD7

IPR

IPR

OSC
HOV

HOV

SC
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LD6

LD6

LD3

LD3

UKIM1

UKIM1

MEGY

MEGY

LD5

LD5

LD1

LD1

GYT

GYT

UCOK

UCOK

TESZT

TESZT

LD4

LD4

UTOK

UTOK

ENGI

ENGI

VEZ

VEZ

RED

RED

SDI

SDI

TLT

TLT
ALF

ALF

GND

GND

+5V

1
2
3
4
5
6
7
8

J15
TÜSKE8

+5V

+5V

+5V

+5V

+5V

C61

100N 40V KER

GND

C62
100N 40V KER

GND

C63

100N 40V KER

GND

C64

+12V

GND

12

13
14

IC5D

TL084 C N

FG1

PLCC44F
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HPQ 230/48-7,5
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FDPQ típusú DC/DC modul
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FHUPQ egyenirányító/inverter modul
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Köszönöm 
a 

figyelmet!


