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Annotation  

The explanatory note for the bachelor's qualification work on the topic 

"Development of the design and manufacturing technology of polymer 

packaging" contains 63 pages of text description of the development, 6 tables, 26 

figures, including 5 diagrams, and 18 literary sources. The design and 

manufacturing technology of polymer packaging for cheese snacks has been 

developed, ensuring the convenience and reliability of preserving cheese products 

during transportation, storage, and use. The packaging has an attractive design 

that meets aesthetic and informational needs and creates a positive impression on 

consumers. The technological scheme includes the stages of packaging 

production and the equipment for each stage. An eco-friendly laminated material, 

consisting of oriented polyethylene film PE-MDO and barrier film $� (EVOH), 

will be used as the material for making the package. After use, the packaging can 

be recycled in an economically efficient manner. 

 

Key words: polymer packaging, 3D package with 4 sides, cheese snacks, oriented 

polyethylene film PE-MDO, barrier film $� (EVOH), recycling.  
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1.4. &5E=VG=5 70240==O =0 ?@>5:BC20==O B0 283>B>2;5==O C?0:>2:8 

&01;8FO.1. 

№№ #0@0<5B@ �=0G5==O 

1 !09<5=C20==O B>20@C %8@=V A=5:8 2 D>@<V :C;P>: 

2 !0720 <0@:8 %8@=V �0A>IV 

3 !5>1EV4=VABP 48709=C !>289 B>20@;  VAF520 

040?B0FVO; 

4 �V;P:VABP B8?V2,A<0:V2 $V7=V B8?8 

A8@C,=0?@8:;04:=#0@<570== 

5 "@Vє=B>2=0 @>74@V1=0 FV=0  115 3@= -300 3 

6 %:;04 100% A8@ ?0@<570=, 

(<>;>:> :>@>2'OG5 

?0AB5@87>20=5, AV;P 

:CE>==0, 70:20A:0 

10:B5@V0;P=8E :C;PBC@ 

<57>B5@<>DV;P=8E 

<>;>G=8E 10:B5@V9, 

D5@<5=B=89 ?@5?0@0B) 
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7 )0@G>20 FV==VABP =0 100 3@0< 1V;:8 342,3g (3); 68@8 3

46,8g (3); 2C3;52>48 30g (3);  

8 5=5@35B8G=0 FV==VABP =0 ?>@FVN 

?@>4C:BC: 

605kkal (:�0;)  

9 '<>28 715@V30==O �15@V30B8 2 ACE><C 

?@>E>;>4=><C <VAFV ?@8 

B5<?5@0BC@V =5 28I5 20-25C 

V 2V4=>A=V9 2>;>3>ABV =5 

1V;PH5 75% C=8:0NG8 

1;87P:>ABV A8;P=8E 70?0EV2. 

10 %B@>: ?@840B=>ABV  30 4V1 

11 &8? ?@>406V2  $>74@V1=V :0=0;8 

12 �0@0=BVO ?5@H>3> @>7:@8BBO  �0?0O=89 H>2 

13 �030 =0 >48=8FN B>20@C/ C?0:>2:8 !5BB> 3003 

14 *V;P>20 0C48B>@VO G>;>2V:8, 6V=:8 V 

4VB8 2V4 10 4> 60 @>:V2 

6-25 @>:V2 

15 !5>1EV4=VABP 707=0G5==O 40B8 

28:>@8AB0==O / 26820==O 

*8D@>289 4@C: =0 

72>@>B=V9 AB>@>=V C?0:>2:8 

16 %?>682G0 C?0:>2:0 3D ?0:5B 7 4 AB>@>=0<8, 

4=>< B0 7 7V?-70ABV1:>N 9 

=0AVG:0<8 

17 /: 28:>@8AB>2CєBPAO %?>6820єBPAO 4;O 

H284:>3> ?5@5:CAC 01> 

A?>6820==O< <V6 
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?@89><0<8 W6V, I>1 

=0A8B8AO 

 

18 +8A;> AB>@V=  7 5B8:5B:>N 

(;>3>B8?><) 4;O :>=B0:BV2 7 

?>:C?F5<  

 

4 AB>@>=8 B0 4=> <>6CBP 

<0B8 =04@C:>20=5 

7>1@065==O B0 B5:AB>2C 

V=D>@<0FVN 

 

 

2. �>=AB@C:B>@Aь:0 G0AB8=0 
2.1 $>7@>1;5==O :>=AB@C:FVW C?0:>2:8 

 5B0 :20;VDV:0FV9=>W @>1>B8 - @>7@>1;5==O :>=AB@C:FVW B0 B5E=>;>3VW 

283>B>2;5==O ?>;V<5@=>W C?0:>2:8 4;O A8@=8E A=5:V2.   

$57C;PB0B8 ?@>2545==>3> <0@:5B8=3>2>3> 0=0;V7C B0 >?8BC20==O 

FV;P>2>W 0C48B>@VW A?>6820GV2 4>72>;8;8 AD>@<C;N20B8 28<>38 4> 

:>=AB@C:FVW C?0:>2:8 4;O A8@=8E A=5:V2:   

• C?0:>2:0 4;O D0AC20==O 300 3 A8@=8E A=5:V2; 

• C?0:>2:0, O:0 <>65 70157?5G8B8 =04V9=5 B0 B@820;5  715@565==O 

O:>ABV ?@>4C:BC 2 ?@>4>26 B5@<V=C 715@V30==O, 7024O:8 28:>@8AB0==N 

?0:C20;P=>3> <0B5@V0;C 7  2V4?>2V4=8<8 10@’є@=8<8 2;0AB82>ABO<8 I>4> 

:VA=N B0 2>;>38;  

• C?0:>2:0 7 DC=:FVєN ?>2B>@=>3> 70:@820==O 4;O 7@CG=>ABV 

:>@8ABC20==O B0 <V=V<V70FVW ?@>=8:=5==O 2>;>38 C A5@548=C C?0:>2:8;  

• C?0:>2:0 <0є ?>2B>@=> ?5@5@>1;OB8AO ?VA;O 28:>@8AB0==O, 1CB8 

5:>=><VG=>N B0 5:>;>3VG=>N; 

• C?0:>2:0 <0є 1CB8  >D>@<;5==0 7 28:>@8AB0==O< 28A>:>O:VA=>3> 

4@C:C, 1CB8 V=D>@<0B82=>N B0 2V4?>2V40B8 ?0:>20=><C ?@>4C:BC. 
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3D ?a:5B 7 4 AB>@>=a<8 B0 4=>< - F5 >?B8<0;P=89 281V@ :>=AB@C:FVW 4;O 

=>2>W C?0:>2:8. !>20 C?0:>2:0 <0є 283;O4 ?0:5BC 7  @51@0<8 6>@AB:>ABV, O:V 

D>@<CNBPAO 70 @0EC=>: CB2>@5==O G>B8@P>E 1>:>28E 70@=8E H2V2, 0 B0:>6 

G>B8@P>E 4>==8E 720@=8E H2V2, O:V D>@<CNBP 4=> ?0:5BC. #0:5B 

E0@0:B5@87CєBPAO ABV9:>ABPN 7024O:V B0:>W :>=AB@C:FVW B0 4>1@5 715@V30є 

D>@<C, I> 70157?5GCє 7@CG=VABP C 28:>@8AB0==V B0 ?@8201;8289 283;O4 

?0:>20=>3> ?@>4C:BC C AC?5@<0@:5BV. ' 25@E=V9 G0ABV ?0:5B <0є <5E0=VG=V 

=0AVG:8 4;O ;53:>3> 2V4:@8BBO C?0:>2:8, 0 B0:>6 7V?-70ABV1:C 4;O 

?>2B>@=>3> 70:@8BBO ?0:5BC B0 7@CG=>ABV 28:>@8AB0==O B0 A?>6820==O 

?0:>20=>3> ?@>4C:BC.  

3D ?0:5B 7 4 AB>@>=0<8 B0 4=>< <0є B0:V ?5@52038: ABV9:VABP, 5D5:B82=5 

28:>@8AB0==O ?0:C20;P=>3> <0B5@V0;C =0 >48=8FN ?0:>20=>3> ?@>4C:BC. 

!>20 C?0:>2:0 ?@825@B0є 1V;PH C2038 ?>B5=FV9=8E A?>6820GV2 C ?>@V2=O==V 

7 V=H8<8 C?0:>2:0<8, 2>=0 <0є  25;8:C ?;>IC 4;O 4@C:C20==O :@50B82=>3> 

48709=C, O:V9 2V4?>2V40є ?@>4C:BC B0 <0є >1>2’O7:>2C V=D>@<0FVN 

2V4?>2V4=> 4> 28<>3 70:>=>402AB20. #0:5B <0є ?@>7>@V 1>:>2V 3@0=V, O:V 

A;C3CNBP 4;O 45<>=AB0FVW ?@>4C:BC B0 :>=B@>;N 9>3> 28:>@8AB0==O.  

' O:>ABV <0B5@V0;C 4;O 283>B>2;5==O ?0:5BC  1C45 28:>@8AB0=89 

5:>;>3VG=89 ;0<V=>20=89 <0B5@V0;, O:89 A:;040єBPAO 7 >@Vє=B>20=>W 

?>;VєB8;5=>2>W ?;V2:8 $� 3MDO, B>2I8=>N 25 <:<  B0  284C2=>W 

:>є:AB@C7V9=>W ?;V2:8 PE 7 H0@>< EVOH, B>2I8=>N 50 <:<.  #VA;O 

28:>@8AB0==O C?0:>2:0 <>65 ?>2B>@=> ?5@5@>1;OB8AO 5:>=><VG=> 

5D5:B82=8< H;OE><. 

�;O  =0=5A5==O 28A>:>O:VA=>3> D;5:A>3@0DVG=>3> 4@C:C 1C45 

28:>@8AB0=0 $� -  D" ?;V2:0 3 <0є 28A>:C 6>@AB:VABP, <VF=VABP =0 @>7@82, 

=57=0G=5 2V4E8;5==O 2V4 =><V=0;P=>W B>2I8=8. 

�84C2=0 :>є:AB@C7V9=0 ?;V2:0 (PE/ EVOH) <0є 2V4<V==V 720@N20;P=V B0 

10@’є@=V 2;0AB82>ABV, I> 30@0=BCє 35@<5B8G=VABP C?0:>2:8 B0 =04V9=VABP 

715@565==O ?@>4C:BC 2?@>4>26 B5@<V=C ?@840B=>ABV. 
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�0<V=>20=89 <0B5@V0; $� 3  D", 25// PE/ EVOH, 50 <0є =5>1EV4=V 

10@’є@=V 2;0AB82>ABV 4;O 70E8ABC ?0:>20=>3> ?@>4C:BC 2V4 ?@>=V:=5==O 

:8A=N B0 2>;>38, I> є 3>;>2=>N 28<>3>N 4> C?0:>2:8 A8@=8E A=5:V2. 

                                  

                                    $8A.2.1. 3D <>45;P C?0:>2:8.   

               &5E=VG=V E0@0:B5@8AB8:8 ?;V2:8  D"- $�, P>lysack 

&01;8FO.2.1. 

)0@0:B5@8AB8:8 
 5B>4 

B5ABC20==O 

"48=8FV 

28<V@C 
�=0G5==O 

%5@54=O B>2I8=0 ASTM D 374 µ 25 ± 5% 

!5?@>7>@VABP ASTM D 1003 % 8 3 11 

 VF=VABP =0 @>7@82 

(?>274>26=O) 

ASTDM D 882 

N/<<2 >200 

 VF=VABP =0 @>7@82 

(?>?5@5G=0) 
N/<<3 >25 

 VF=VABP =0 @>7BO3 

(?>274>26=O) 
N/<<4 >2000 

 VF=VABP =0 @>7BO3 

(?>?5@5G=0) 
N/<<5 >1200 
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#>4>265==O ?@8 

@>7@82V (?>274>26=є) 
% >20 

-V;P=VABP 
�=CB@VH=V9 

<5B>4 3 P>lysack 
3/A<3 0,954 ± 5% 

&5:CGVABP 
�=CB@VH=V9 

<5B>4 3 Polysack 
<2/:3 41,93 ± 5% 

�030 =0 >48=8FN 

?;>IV 

�=CB@VH=V9 

<5B>4 3 Polysack 
3/<2 23,83 ± 5% 

!5?@>7>@VABP ASTM D 1003 % 8 3 11 

�>5DVFVє=B >1@>1;5=>W 

AB>@>=8 

AB0B8G=89/48=0<VG=89 
ASTDM D 1894 

  0,25 - 0,35 

�>5DVFVє=B  =5 

>1@>1;5=>W AB>@>=8 

AB0B8G=89/48=0<VG=89 

  0,15 - 0,25 

#>25@E=5289 =0BO3 

>1@>1;5=>W AB>@>=8 
ASTDM D 2578   ≥38 

#@>4>265==O B01;8FV 2.1 

 

&5E=VG=V E0@0:B5@8AB8:8 ?@>7>@>W :>5:AB@C7V9=>W ?;V2:8 PE/EVOH,  

TAS EVOTEK 

&01;8FO.2.2 

)0@0:B5@8AB8:8 

?;V2:8 

 5B>4 

B5ABC20

==O 

"48=8FV 

28<V@N2

0==O 

�=0G5==O 

 

&>2I8=0 
ASTM 

D 6988 
µm 

50±

10

% 

60±

10

% 

70

±1

0% 

80

±1

0% 

90

±1

0% 

10

0±

110

±10

% 
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10

% 

�030 =0 >48=8FN 

?;>IV 

�=CB@V

H=V9 

<5B>4 

3/<2 

49,

0±1

0% 

58,8

±10

% 

68,

6±

10

% 

78,

4±

10

% 

88,

3±

10

% 

98,

0±

10

% 

107,

8±1

0% 

�V0?07>= 

B5<?5@0BC@8 

720@N20==O 

�=CB@V

H=V9 

<5B>4 

˚C 120 - 180 

 VF=VABP 

720@N20

==O 

MD/TD 

ASTM 

F88/F88

M - 

(130-

180˚C, 

(1±0,1)s

, 

(1,5±0,1

) bar) 

N/15<< ≥ 10,0 ≥ 12,0 
≥12,

5 

 VF-

=VABP =0 

@>7@82 

MD/TD 
ASTM 

D 882 
 ?0 15-40 / 15-25 

�V4=>A=5 

?>4>265

==O ?@8 

@>7@82V 

MD/TD 

MD/TD 
ASTM 

D 882 
% 200-750 / 300-850 

�>5DVFVє=B B5@BO 
ASTM 

D 1894 
- 0,1 - 0,5 
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WVTR 

ASTM F 

1249 

(38°%, 

100 % 

r.h.,24 

h) 

g/ <2 · 

24h 
0,1-0,5 

OTR 

ASTM 

D 3985 

(23°%, 0 

% r.h. 

24h) 

cm3 /m2 

24h 
1-150 

#>25@E=5289 =0BO3 
ASTM 

D 2578 
mN/< ≥38 

#@>4>265==O B01;8FV 2.2 

 

2.2 $>7@0EC=>: 35><5B@8G=8E ?0@0<5B@V2 C?0:>2:8  
�0 @57C;PB0B0<8 <0@:5B8=:>3>  0=0;V7C C?0:>2>: 4;O A8@=8E A=5:V2 B0 

?@>2545=>3> 5:A?5@8<5=B0;P=>3> 287=0G5==O 281@0=V =0ABC?=V 35><5B@8G=V 

@>7<V@8 =>2>W C?0:>2:8. 

 &01;8FO  2.3. �5><5B@8G=V @>7<V@8 ?0:5BC  

#0@0<5B@ �=0G5==O, << 

�>268=0  60 

,8@8=0 120 

�8A>B0 200 

2.3 $>7@0EC=>: ?0:C20;ь=>3> <0B5@V0;C 4;O 283>B>2;5==O =>2>W 
C?0:>2:8 

$>7@0EC=>: ?0:C20;P=>3> <0B5@V0;C $�-MDO// PE/EVOH 4;O 283>B>2;5==O 

>4=>3> ?0:5BC 7 1>:>28<8 A:;04:0<8 B0 4=><. 
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#0:5B A:;040єBPAO 7 42>E ;VFP>28E ?>25@E>=P (0) 7 @>7<V@0<8 200 E 120 (<<), 

42>E 1>:V2 (1) 7 @>7<V@0<8 200 E 60 (<<) B0 4=0 (2) 7 @>7<V@0<8 120 E 60 (<<). 

 

                                  $8A.2.2 �5><5B@8G=V @>7<V@8 ?0:5BC 

#;>I0 <0B5@V0;C 4;O 283>B>2;5==O >4=>3> ?0:5BC 4>@V2=Nє: 0,0792 <2 . 

 

�87=0G8<> <0AC <0B5@V0;C, O:V ?>B@V15= 4;O 283>B>2;5==O C?0:>2:8. 

1. #;V2:0 MDO 3 $� B>2I8=>N 2 25 <:<, <0є 203C 23,83 3/<2. 

 0A0 FVєW ?;V2:8, O:0  =5>1EV4=0 4;O 283>B>2;5==O C?0:>2:8: 

 23,83 × 0,0792= 1,88 3. 

     2. #;V2:0 PE/EVOH  B>2I8=>N 50 <:< <0є <0AC 2 49,0 3/<2,  0A0 FVєW 

?;V2:8, O: 0 =5>1EV4=0 4;O 283>B>2;5==O C?0:>2:8: 

           49,0 × 0,0792= 3,88 3.  

�;O =0=5A5==O ?>;V3@0DVG=>3> >D>@<;5==O A5@54=O <0A0 <0A8 D0@18 

A:;040є 2,5 3/ <2, B>6 =0 >4=C C?0:>2:C <0є<>:  

            2,5 × 0,0792 = 0,19 3  

�;O ;0<V=C20==O A5@54=O <0A0 :;5N A:;040є 2,5 3/ <2, B>6 =0 >4=C C?0:>2:C 

B0:>6 = 0,19 3. 

 �030;P=0 <0A0 <0B5@V0;C 4;O >4=VєW C?0:>2:8:                                             

1,88+ 3,88 + 0,19 + 0,19 = 6,14 3. 
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3.$>7@>1;5==O EC4>6=ь>3> >D>@<;5==O C?0:>2:8. 
�8709= - F5 2V4>1@065=89 2 7@07:0E, :@5A;5==OE, <0;N=:0E, <0:5B0E, 

<>45;OE, 2V@BC0;P=V9 @50;P=>ABV 704C< @0FV>=0;P=>W ?>1C4>28 C?0:>2:8, 

O:89 2V4?>2V40є WW A:;04=><C DC=:FV>=C20==N =0 AB04VOE 2V4 283>B>2;5==O 

4> CB8;V70FVW, 7 2@0EC20==O< 28=8:0NG8E ?@8 FP><C 28<>3. � V=H>3> 1>:C 

48709= 3 F5 A0< ?@>F5A EC4>6=P>3> :>=AB@CN20==O C?0:>2:8.  

    � B>G:8 7>@C 48709=C 28<>38 4> C?0:>2:8 C<>2=> <>6=0 @>74V;8B8 =0 

B@8 3@C?8: CB8;VB0@=V, 4>40B:>2V V 5AB5B8G=V. 

- "A=>2=V (CB8;VB0@=V) - 70157?5GCNBP 70E8AB ?@>4C:FVW  B0 

=02:>;8H=P>3> A5@54>28I0,  0 B0:>6 70157?5G8B8 28<>38 28@>1=8FB20 V 

5D5:B82=>W 4>AB02:8 ?@>4C:FVW A?>6820GC.  �28G09=> 2>=8 2:;NG0NBP 

<0B5@V0;, :>=AB@C:FVN, D>@<C, @>7<V@8 B0 <VAB:VABP C?0:>2:8. 

- �>40B:>2V - @5:;0<=V, V=D>@<0FV9=V, :><C=V:0B82=V, A?>682GV. 

'?0:>2:0 AB2>@Nє B>20@C ?@8201;8289 V<V46, 5D5:B82=> 70<V=Oє ?@>402FV2 

V :>=AC;PB0=BV2, ?5@5:>=Cє 2 =04V9=>ABV B>@3>2>W <0@:8 B0 AB0є 

7025@H0;P=8< V 28@VH0;P=8< 0:B>< @5:;0<=>W :><?0=VW. 

- �AB5B8G=V 3 72’O70=V 7 30@<>=V70FVєN CB8;VB0@=8E V 5AB5B8G=8E 70?8BV2 

A?>6820GV2,  AB2>@5==O< :@0A828E, ?@8201;828E V DC=:FV>=0;P=8E 28@>1V2. 

�07CєBPAO =0 =52V44V;P=>ABV C?0:>2:8 2V4 >B>GCNG>3> =0A A8=B5B8G=>3> 

A5@54>28I0 - A2VBC ?@54<5BV2 V B>20@V2 B0 A?8@0єBPAO =0 >A>1;82V 

2V4=>H5==O, O:V 28=8:0NBP 2 FP><C A5@54>28IV. �8E>48BP V7 VA=CNG>W 

:C;PBC@8 ?>1CBC, E0@0:B5@C A?>6820==O B8E 01> V=H8E B>20@V2, 2@0E>2Cє 

B@048FVW, <5=B0;VB5B V >1@07 <8A;5==O =0A5;5==O, 28:>@8AB>2Cє :C;PBC@=V 

FV==>ABV, O:V =0:>?8G5=V 2 @V7=8E :@0W=0E. 

�8709= C?0:>2:8 4 F5 ?>є4=0==O D>@<8, AB@C:BC@8, <0B5@V0;V2, 

:>;P>@C, 7>1@065=P, B8?>3@0DV:8 B0 =>@<0B82=>W V=D>@<0FVW 7 4>?><V6=8<8 

5;5<5=B0<8 48709=C 7 <5B>N 7@>18B8 C?0:>2:C, O:0 1C45 5D5:B82=> 

28:>=C20B8 <0@:5B8=3>2C DC=:FVN. #@>D5AV9=89 48709= C?0:>2:8 

4>?><030є 7@>7C<VB8 ?@87=0G5==O ?@>4C:BC, ?@825@=CB8 C203C A?>6820GV2, 
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?@54AB028B8 ?0:>20=89 ?@>4C:B 2 =091V;PH ?@8201;82><C 283;O4V V, 

=093>;>2=VH5, 28:;8:0B8 1060==O :C?8B8 9>3>. 

3.1. �81V@ B8?C :><?>78FVW 
�><?>78FVO - F5 30@<>=VG=5 @>7B0HC20==O B0 ?>є4=0==O 5;5<5=BV2 

7>1@065==O, 70A=>20=5 =0 0=0;V7V A?@89=OBBO ;N48=>N 7>@>2>W V=D>@<0FVW. 

 

 

 

                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$8A.3.1. �8709= ;VFP>2>W AB>@>=8 C?0:>2:8 
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$8A.3.2  �8709= 72>@>B=P>W AB>@>=8 C?0:>2:8 
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$8A.3.3  �8709= ;VFP>2>3> 1>:C C?0:>2:8 7 ?>7=0G5==O< 5;5<5=BV2 48709=C. 

 

� O:>ABV >4=>3> 7 4>40B:>28E 5;5<5=BV2 48709=C 28:>@8AB>2CєBPAO 

7>1@065==O 30@=8E B0 OA:@028E D>B> =0@V70=>3> H<0B>G:0<8 A8@C,O:89 

:>=B@0AB=> 284V;OєBPAO =0 1V;>-AV@><C D>=V C?0:>2:8,B8< A0<8< 

?V4G5@:CNG8 I> ?@>4C:B 28@>1;5=89 BV;P:8 7 <>;>G=8E ?@>4C:BV2,157 

EV<VW. 5B>N 28:>@8AB0==O FP>3> 5;5<5=BC є ?@825@B0==O C2038 A?>6820GV2 

B0 V=D>@<C20==O ?@> =>289 ?@>4C:B. 

 

 

 

 

�>1@065==O ?0:>20=>3> ?@>4C:BC 

!0720 ?0:>20=>3> ?@>4C:BC 

&>@3>20 <0@:0 
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3.2.�=D>@<0FV9=V B0 EC4>6=V 5;5<5=B8  
#@8 @>7@>1FV =>2>W C?0:>2:8 =09206;82VH8<8 є V=D>@<0FV9=V V 

>1@07>B2>@GV 5;5<5=B8.  

�8709= C?0:>2:8 <0є 2:;NG0B8 =5>1EV4=C V=D>@<0FVN 2V4?>2V4=> 4> 

28<>3> �0:>=C ':@0W=8 № 2639-19 «#@> V=D>@<0FVN 4;O A?>6820GV2 I>4> 

E0@G>28E ?@>4C:BV2». 

 

!0 ;VFP>2><C B0 72>@>B=P><C 1>FV C?0:>2:8, 0 B0:>6 =0 4=V C?0:>2:8. 

?@54AB02;5=0 =0ABC?=0 V=D>@<0FVO: 

1. !0720 E0@G>2>3> ?@>4C:BC 

2. #5@5;V: V=3@54Vє=BV2 ?@>4C:BC 

3. �C4P-O:V V=3@54Vє=B8 01> 4>?><V6=V <0B5@V0;8 4;O ?5@5@>1:8, O:V 

28:;8:0NBP 0;5@3VG=V @50:FVW 01> =5?5@5=>A8<VABP 

4. �V;P:VABP ?52=8E V=3@54Vє=BV2 01> :0B53>@V9 V=3@54Vє=BV2 

5. �V;P:VABP E0@G>2>3> ?@>4C:BC C 2AB0=>2;5=8E >48=8FOE 28<V@C 

6.  V=V<0;P=89 B5@<V= ?@840B=>ABV 01> 40B0 "A?>68B8 4>" 

7. �C4P-O:V >A>1;82V C<>28 715@V30==O V / 01> C<>28 28:>@8AB0==O (C @07V 

?>B@518) 

8. !09<5=C20==O V <VAF5 7=0E>465==O >?5@0B>@0 @8=:C, I> 2V4?>2V40є 70 

V=D>@<0FVN ?@> E0@G>289 ?@>4C:B; 0 4;O E0@G>28E ?@>4C:BV2, I> 

V<?>@BCNBPAO, - =09<5=C20==O V <VAF57=0E>465==O V<?>@B5@0 

9. �@0W=0 ?>E>465==O 01> <VAF5 ?>E>465==O (AB>A>2=> <'OA0 01> 

?@>4C:BV2, =0720 O:8E <>65 225AB8 2 ><0=C 2V4=>A=> :@0W=8 ?>E>465==O) 

10. І=D>@<0FVO ?@> ?>682=C FV==VABP E0@G>2>3> ?@>4C:BC 

 

�>:>2V ?>25@E=V C?0:>2:8 28@VH5=> 70;8H8B8 ?@>7>@8<8 157 =0=5A5==O 

4@C:>20=>3> 7>1@065==O 7 <5B>N 45<>=AB0@0FVW ?0:>20=>3> ?@>4C:BC B0 

?>40;PH>3> 2V4A;V4:>2C20==O 70;8H:C ?@>4C:BC 2 ?@>F5AV A?>6820==O. 
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3.3. �81V@ :>;ь>@>28E @VH5=ь C?0:>2:8 

�>;P>@8 2V4V3@0NBP 206;82C @>;P 2 <0@:5B8=3C, @5:;0<V B0 ?0:>20==V 

B>20@C.  �0 4>?><>3>N :>;P>@C ;N48=0 CA2>Nє  1V;PH5 80% 2AVєW V=D>@<0FVW 

V B><C ?A8E>;>3VG=89 B0 5<>FV9=89 2?;82 :>;P>@C C?0:>2:8 25;8G57=89.   

�V= 4><V=Cє =04 2AV<0 V=H8<8 70A>10<8 7201;5==O ?>:C?FO.   

�>;V@ 3  203><0 A:;04>20 48709=C C?0:>2:8, O:89 28:;8:0є =091V;PH 

H8@>:89 B0 H284:89 2V43C: C ;N459, ?>@>46Cє 4C<:8, ?>GCBBO, 5<>FVW, 

2G8=:8.  �>;V@ C?0:>2:8 - F5 A83=0;, A?5F8DVG=0 <>20, O:0 ?5@540є =0< 

V=D>@<0FVN ?@> C?0:>20=89 B>20@, >48= V7 =09206;82VH8E, <>3CB=VE V 

0:B82=8E 5;5<5=BV2 :><?>78FVW.  �V= 740B5= 7<V=8B8 =0HC CO2C ?@> D>@<C, 

O:VABP, A<0:, ?@8=048 C?0:>2:8, =04020B8 W9 68BBO V ?@82=>A8B8 =04E=5==O. 

�8:>@8AB0==O :>;P>@C 3 ?@5:@0A=89 A?>AV1 H284:> =0;03>48B8 72’O7>: V7 

A?>6820G0<8. �>;V@ C?0:>2:8 <8BBє2>, 157 2AO:8E A;V2 40є 7@>7C<VB8, O:C 

:>@8ABP 40є C?0:>20=89 ?@>4C:B V O:V ?>B@518 2V= <>65 704>2>;P=8B8.  

�;O >D>@<;5==O C?0:>2:8 4;O A8@=8E A=5:V2 28:>@8AB0=V B0:V >A=>2=V 

:>;P>@8. 

 

�V;89 :>;V@  

        

 

$8A.3.4. #@8:;04 :>;P>@C 

�>>@48=0B8 

RGB 241 241 241 
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�>2B>-3>@OG89 :>;V@ 

 

 

$8A.3.5. #@8:;04 :>;P>@C 

�>>@48=0B8 

RGB 255 204 102 

 

 

&5<=>-AV@89 :>;V@  

 

 

$8A.3.6 #@8:;04 :>;P>@C 

�>>@48=0B8 

RGB 51           51  102 

�5;5=89 :>;V@ 

 

 

$8A.3.7 #@8:;04 :>;P>@C 

�>>@48=0B8 

RGB 153           204  102 
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%2VB;>-6>2B89 :>;V@ 

 

$8A.3.8 #@8:;04 :>;P>@C 

�>>@48=0B8 

RGB 255           255 153 

 

#>є4=0==O 281@0=8E :>;P>@V2 AB2>@Nє 2V4?>24=5 A?@89=OBBO ?@>4C:BC, O:5 

?>2’O70=5 7 9>3> =0BC@0;P=VABBN, :>@8ABN B0 28A>:>N O:VABN. 

�8:>@8AB0==O OA:@02>3> 5;5<5=BC 6>2B>-3>@OG>3> B0 A2VB;>-6>2B>3> 

:>;P>@C <0є =0 <5BV ?@825@B0==O C2038 A?>6820G0 4> =>2>3> B0 O:VA=>3> 

?@>4C:BC B0 A?>=C:0є 4> 9>3> ?@8410==O. 

3.4. �81V@ H@8DBC. 
�;O =0?8AV2 =0 ?0:>20==V H@8DB ?V418@0єBPAO C 2V4?>2V4=>ABV 7V 

AB@0B53VG=8<8 70240==O<8 :><?0=VW, 0 B0:>6 DV@<5==8< AB8;5< WW C?0:>2:8, 

>@Vє=BCNG8AP =0 A<0:8 V ?5@52038 BVєW 3@C?8 A?>6820GV2, 4;O O:8E 

?@87=0G5=89 B>20@. �@0DVG=5 @VH5==O C?0:>2:8 @5B5;P=> 

?@>?@0FP>2CєBPAO, B8?8 V @>7<V@8 70AB>A>20=8E H@8DBV2 C2O7CNBPAO  <V6 

A>1>N. 

�81V@ H@8DBV2 4;O =0?8AV2 =0 ?0:>20==V ?@>2048BPAO 2 70;56=>ABV 2V4 

7030;P=>3> 704C<C V ?>1C4>28 48709=C. ,@8DB O2;OєBPAO >4=8< V7 

:><?>=5=BV2 DV@<5==>3> AB8;N 48709=C, O:89 70157?5GCє @>7?V7=0==O 

C?0:>20=>3> B>20@C. 

�;O =>2>W C?0:>2:8 70AB>20=V B0:V H@8DB8:Niagara 

Engraved,16;Washington 36 B0 27;Babaevc,28;Take cover,48

38 



 

 

$8A. 3.9 #>7=0G5==O 

H@82BV2 =0 48709=V 

C?0:>2:8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4 �8<>38 4> <0:5BV2 ,I> ?@54AB02;ONBьAO 70<>2=8:0< 2 
5;5:B@>==><C 283;O4V 
      3.4.1 (>@<0B D09;V2  
�;5:B@>==V <0:5B8 <0NBP 1CB8 2 =0ABC?=8E D>@<0B0E:  

• PSD 3Adobe Photoshop 

• CDR 3 CorelDraw 

• AI 3 Adobe Illustrator 
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 0:5B 4;O 4@C:C 
�@><:8 15 << �8709= 200 (;VF5) + 200 (72>@>B=V9)   �V: 60  �=> 60 

 

 

 

  

 $8A. 3.10 $>7B0HC20==O 48709=V2 =0 @C;>=V 
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4. &5E=>;>3VG=0 G0AB8=0  ?@>5:BC 
4.1 $>7@>1:0 B5E=>;>3VG=>W AE5<8 ?@>F5AC 283>B>2;5==O C?0:>2:8 

   

 

�83>B>2;5==O ?0:5BV2 2:;NG0є B0:8 5B0?8.  

1. #@8410==O 5:AB@C7V9=8E $� ?;V2:8 4;O ;0<V=0FW B0 ?;V2:8 $� 3 MDO 

4;O =0=5A5==O @525@A=>3> D;5:A>3@0DVG=>3> 4@C:C.  

2. (;5:A>3@0DVG=89 4@C: =0 ?;V2FV $�- MDO, 2V4@V70==O B5E=>;>3VG=8E 

:@><>:. 

3. �57A>;25=B=5 0<V=C20==O ?;V2>: $�-MDO V $�. 

�83>B>2;5==O 3� ?0:5BV2, 
220@N20==O 7V?-70ABV1:8 

яВ 

(;5:A>3@0DVG=89 4@C: =0 
?;V2FV $�- MDO 

 

�0<V=0FVO ?;V2>:  
$�-MDO V $�/EVOH 

 

#@8410==O ?;V2>: 
$� - MDO V $�/EVOH, D0@1 

B0 0435782V2 

�>=B@>;P O:>ABV 3>B>28E 
?0:5BV2 

$>7@V70==O =0 @C;>=8 4;O 
283>B>2;5==O 3� ?0:5BV2 
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4. $>7@V70==O @C;>=C <0B5@V0;C ?VA;O ;0<V=>20==O =0 @C;>=8 ?>B@V1=>W 

H8@8=8 4;O 283>B>2;5==O 3� ?0:5BV2. 

5. 283>B>2;5==O ?0:5BV2 B0 220@N20==O 7V?-70ABV1:8. 

6. :>=B@>;P O:>ABV 3>B>28E ?0:5BV2. 

1. �8EV4=V <0B5@V0;8: ?;V2:8 $� (EVOH) 3 MDO V $�. 

�V4><8< 28@>1=8:>< ?;V2:8 $� (EVOH) 3  D" є :><?0=VO P>lysack B><C 

:>5:AB@C79=C >@V5=B>20=C C <0H8==><C =0?@O<:C ?;V2:C, B>2I8=>N 25 

<:< B0 H8@8=>N 1220 << 28@H5=> ?@8410B8 C FVєW :><?0=VW, I>1 

70157?5G8B8 28A>:C O:VABP <0B5@V0;C B0 ?@89=OB=C FV=C. 

"4=8< 7 ;V45@V2 7 283>B>2;5==O :>5:AB@C79=8E ?;V2>: є :><?0=VO &�S 

Evotek - 2V4G87=O=89 28@>1=8: ?>;V<5@=8E ?;V2>: B0 ?0:C20;P=8E 

<0B5@8V0;V2 28A>:>W O:>ABV, B><C 284C2=C  $� ?;V2:C B>2I8=>N 50 <:< B0 

H8@8=>N 1070 << 4;O ;0<V=C20==O 28@8H5=> ?@8410B8 C FVєW :><?0=VW.  

2.$525@A=89 D;5:A>3@0DVG=89 4@C: =0 >@V5=B>20=C C <0H8==><C =0?@O<:C 

?;V2:C $� 3  D". �;O FP>3> 5B0?C >1@0=0 D;5:A>3@0DVG=0 4@C:0@AP:0 

<0H8=0 F&K 16S F24007 

 

42 



 

 

 $8A.4.1 (;5:A>3@0DVG=0 4@C:0@AP:0 <0H8=0 4@C:0@AP:0 <0H8=0 F&K 

16S F24007. 

 

#@8 281>@V A0<5 FVєW 4@C:0@AP:>W <0H8=8 1C;> 725@=CB> C203C =0 WW 

5D5:B82=VABP, ?@>4C:B82=VABP B0 @5=B015;P=VABP. �><?0=VO F&K  є >4=8 7 

;V45@V2 =0 @8=:C  B0 ?>ABV9=> 2?@>2046Cє V==>20FVW C 30;C7V 

<0H8=>1C4C20==O 4;O ACG0A=>W ?0:C20;P=>W 30;C7V 2 B><C G8A;V.  
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&�)!�+!� %#�*�(���*�/ 

&5E=VG=V E0@0:B5@8AB8:8   

*5=B@0;P=89 10@010= 01> O@CA=>3> 
B8?0 

*5=B@0;P=89 10@010= 

&8? D0@1 =0 >A=>2V @>7G8==8:V2 

�V;P:VABP :>;P>@V2 8 

 0:A. H8@8=0 ?>;>B=0 1400 << 

 0:A. H8@8=0 4@C:C 1350 << 

 8=. -  0:A. 4>268=0 4@C:C 370 - 800 << 

 0:A. H284:VABP 400 </E2 

&8? @07<>BC20;P=8:0 �2B><0B8G=89 @52>;P25@=>3> 
B8?C 

 0:A. 480<5B@ @C;>=C, I> 
@>7<>BCєBPAO 

1000 << 

 0:A. 480<5B@ @C;>=C, I> 
=0<>BCєBPAO 

1000 << 

&8? ACH:8 #0@0 

�>=B@>;P :@0N :@><:8 &0: 

�V45>:0<5@0 &0: 

�:B820B>@ &0: 

�2B><0B8G=0 >G8AB:0 &0: 

�>=B@>;P 2’O7:>ABV &0: 

�1C4>20=0 @V7:0 &0: 
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2.!0ABC?=>N AB04VN є ;0<V=0FVO <5B>4>< 157A>;25=B=>3> ;0<V=C20==O. PE 

:>є:AB@C789=>W ?;V2:8 B0  ?;V2:8 $� (EVOH) ?VA;O =0=5A5==O 

D;5:A>3@0DVG=>3> 4@C:C. 

�;O ;0<V=C20==O >1@0=89 ;0<V=0B>@ :><?0=VW !>@4<5E0=V:0 

(Nordmeccanica) <>45;V SUPER COMBI 2000. 

 

&5E=VG=V E0@0:B5@8AB8:8  

�8@>1=8: NORDMECCANICA 

 >45;P SUPER COMBI 2000 

�8:>@8AB0==O Duplex lamination 

&8? ;0<V=C20==O Solventless/Solvent base 

$>1>G0 H8@8=0 (<<) 1100 

 0B5@V0;8 LDPE, BOPP, PETP, OPA,NYLON 

CAST, 

ALU, PP CAST 

,284:VABP 350 

Max 480<5B@ =0<>BC20==O 

(<<) 

1000 

%CHV==O 2 7>=8 , 4>268=0 BC=5;N 6 < 

�>@>==0 >1@>1:0 2:;NG5=0 
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$8A.4.2. �0<V=0B>@ SUPER COMBI 2000, Nordmeccanic0 

 

$8A.4.3. �0<V=0B>@ SUPER COMBI 2000, Nordmeccanic0 
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3. $>7@V70==O 3>B>2>3> ;0<V=>20==>3> <0B5@V0;C =0 B@8 @C;>=8 4;O 

283>B>2;5==O 3>B>28E ?0:5BV2. �;O FVєW >?5@0FVW >1@0=0 @V70;P=0 <0H8=0 

:><?0=VW �0mpf.  

KAMPF SL 104 Z 

 

$8A.4.4. $V70;P=0 <0H8=0 :><?0=VW KAMPF SL 104 Z 

 

&5E=VG=V E0@0:B5@8AB8:8 

$>1>G0 H8@8=0 -1400 << 

�V0<5B@ @>7<>B:8 -1200 << 

�V0<5B@ =0<>B:8 -1200 << 

,284:VABP- 500 < / E2 

�V;P:VABP =0<>B>G=8E A5:FV9- 1 HB. 

�0;8 ?V4 2BC;:8 -76<<, 152<< 

�8A:>2V =>6V 

�>=B@>;P :@0N. 
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4. �;O d83>B>2;5==O 3D ?0:5BV2 281@0=0 ?0:5B>@>1=0  <0H8=0 DSM600-

SFZHS, DOOSAN. �8EV4=V <0B5@V0;8 - @C;>=8 ;0<V=>20=>3> <0B5@V0;C 

B@P>E 284V2, O:V 1C;8 >B@8<0=V =0 ?>?5@54=P>W AB04VW. 

 

                           $8A.4.5. #0:5B>@>1=0  <0H8=0 DSM600-SFZHS 

&5E=VG=V E0@0:B5@8AB8:8: 
%8AB5<0 A5@2>?@82>4V2: 4 A5@2>?@82>4C C?@02;V==O B@0=A?>@BC20==O< 

<0B5@V0;V2 B0 AB0=FV9 =03@V2C, >E>;>465==O B0 78??5@=>W A20@:8. 

,8@8=0 >A=>2=>3> ?>;>B=0: 400 - 1250 <<., Ø800 << 

 5E0=VG=0 H284:VABP <0H8=8: 4> 240 B0:BV2 /H2. 

&8?8 ?0:5BV2:, 3D ?0:5B, 2-E H>2=O9 ?0:5B, 4>9-?0: A> A:;04=8< 4=>< 

,284:VABP <0H8= 70;568BP 2V4 B>2I8=8 ?;V2>:, O:>ABV B0 A:;04C <0B5@V0;V2, 

B8?V2 B0 @>7<V@V2 ?0:5BV2. 

 

4.2 "A=>2=V ?0@0<5B@8 O:>ABV C?0:>2:8 B0 <5B>48 :>=B@>;N 

�>=B@>;P O:>ABV ?@>4C:FVW 2V4?>2V4=> 4> 28<>3 =>@<0B82=>-B5E=VG=>W 

4>:C<5=B0FVW ?@>2>48BPAO =0 :>6=><C B5E=>;>3VG=><C 5B0?V 28@>1=8FB20). 

4.2.1 �>=B@>;ь O:>ABV 4@C:C. 
�;O ?@>2545==O :>=B@>;N O:>ABV 4@C:C, 7@07>: 2V44@C:>20=>3> <0B5@V0;C 

?>@V2=NNBP  7 5B0;>=><, O:V9 1C2 70B25@465=89 70<>2=8:><. 
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4.2.2 �>=B@>;ь O:>ABV ;0<V=>20=>3> <0B5@V0;C. 
 5B>48 :>=B@>;N B0 >A=>2=V E0@0:B5@8AB8:8 B0 =02545=V C B01;8FV 4.1 

&01;8FO 4.1 

)0@0:B5@8AB8:8   5B>4 B5ABC20==O "48=8FV 28<V@N20==O 

&>2I8=0 ASTM D 6988 µm 

 VF=VABP =0 

@>7@82 
MD/TD ASTM D 882  ?0 

�V4=>A=5 

?>4>265==O 

?@8 @>7@82V 

MD/TD 

MD/TD ASTM D 882 % 

 VF=VABP 720@N20==O, 

MD/TD 

ASTM F88/F88M - (130-

180˚C, (1±0,1)s, (1,5±0,1) 

bar) 

!/15 << 

"?V@ @07H0@C20==N ASTM F 904 !/15 << 

 VF=VABP =0 ?@>:>; ASTM F 1306 ! 

OTR 

ASTM D 3985 

(23°C, 0% 

r.h.,24h) 

A<3/<3 

243>4. 

WVTR 

ASTM F 1249 

(38°C, 100% 

r.h.,24h) 

3/<2 

253>4. 

�>5DVFVє=B B5@BO ASTM D 1894 - 
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4.2.3 �>=B@>;ь O:>ABV 3>B>28E ?0:5BV2. 
�>=B@>;P O:>ABV ?0:5BV2 є 70:;NG=8< 5B0?>< 283>B>2;5==O. !86G5 A:070=V 

>A=>2=V E0@0:B5@8AB8:8, 0 A0<5: 

- �>2=VH=89 283;O4 

-  VF=VABP 720@N20==O H2V2 

-  VF=VABP 220@N20==O 7V?-70ABV1:8  

- �5><5B@VG=V @>7<V@8 

 

&01;8FO 4.2. "A=>2=V E0@0:B5@8AB8:8 B0 <5B>48 :>=B@>;N  

)0@0:B5@8AB8:8   5B>4 B5ABC20==O 
"48=8FV 

28<V@N20==O 

�>2=VH=89 283;O4 (=0O2=VABP 

?CE8@V2, B@VI8=, 

=5?@>4@C:>20=8E >1;0AB59 B0 

V=H8E 45D5:BV2) 

�V7C0;P=> 01> 7 

28:>@8AB0==O< ;C?8 7 

2-5 :@0B=8< 

71V;PH5==O< 

 

�5><5B@VG=V @>7<V@8 "?B8G=0 ;V=V9:0 << 

 VF=VABP 720@N20==O H2V2 ?0:5BC 

B0 4=0 

ASTM F88/F88M - 

(130-180˚C, (1±0,1)s, 

(1,5±0,1) bar) 

!/15 << 

 VF=VABP 220@N20==O 7V?-

70ABV1:8 

ASTM F88/F88M - 

(130-180˚C, (1±0,1)s, 
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