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Annotation 

The qualification work is devoted to developing individual packaging for 

transporting books, which, after performing its main function - transportation - will 

perform an additional function of a construction toy, and its production line.  

To familiarize ourselves with current trends in transport packaging for books, 

we analyzed the offers of well-known manufacturers and patent documentation and 

conducted in-depth interviews with users of such products. The article considers 

packaging for A5 books in the form of a parallelepiped with a total thickness of up to 

50 cm. 

The proposed transport packaging for books provides a sufficient level of 

protection. Its design includes the wrapping of the packaged product, which makes it 

possible to adjust the thickness of the package. Curved flaps are provided to ensure 

sufficient rigidity and prevent damage to the side surfaces of the books. The package 

has self-adhesive and tear-off tape. Inside the package, it is proposed to place tabs 

with stickers that can be glued to the used packaging and further used as a material 

for making three-dimensional toys, puzzles, etc. The corrugated cardboard used for 

the packaging ensures the safety of books during transportation and is an inexpensive 

and environmentally friendly raw material. 

A technology complex for the production of this packaging has been designed, 

which includes a PERFECTA 225 L-TS single-knife cutter, a PRO-MELT PM100 

gluing machine, an AccurioPress C3080P printing press, and an iECHO PK-0705 

PLUS plotter. 

Key words: design, packaging, books, corrugated cardboard, technology 

complex. 
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6<>>D<EF>6G64F< ?D54<5F< 4?O F6>DG<E 74644=L, >>=EFDGN64==O 45> 

V=F5D4>F<6=>7> =46G4==O. 

�4EF>EG64==O G?4>>6>< 4?O 4<FOG>7> D>76<F>G 6V4>D<64T =>6V 

<>6?<6>EFV O> 4?O E?>6<64GV6, F4> V 4?O 6<D>5=<>V6. � >4=>7> 5>>G, F5 

4>76>?OT ?V46<M<F< FV==VEFL G?4>>6>< F4 74?GG<F< L<DLG 4G4<F>DVN 

?>>G?FV6, 7>>D5<4 EV<5= 7 4VFL<<. � V=L>7> 5>>G, F5 EF<<G?NT 6<D>5=<>V6 

4> ?>LG>G V==>64FV==<E DVL5=L G 4<74==V G?4>>6><, M> 6V4?>6V44NFL 

6<<>74< DG=>FV>=4?L=>EFV, 557?5>< F4 5>>?>7VG=>EFV. &4>V DVL5==O <>6GFL 

6>?NG4F< V=F5D4>F<6=V 5?5<5=F<, ?47?<, D>7<4?L>6>< 45> >>=EFDG>F>D<, O>V 

=5 ?<L5 D>76464NFL 4VF5=, 4 = E?D<ONFL WE=L><G V=F5?5>FG4?L=><G F4 

F6>DG><G D>76<F>G. 

&4><< G<=><, 6?D>64465==O 5474F>DG=>FV>=4?L=>W G?4>>6>< T 

5D5>F<6=<< DVL5==O< 4?O >4=>G4E=>7> 6<DVL5==O >V?L>>E ?D>5?5<: 

755D565==O FV?VE=>EFV >=<7 ?V4 G4E FD4=E?>DFG64==O, 7<5=L5==O 

5>>?>7VG=>7> =464=F465==O F4 ?V4FD<<>< V45= ?>6F>D=>7> 6<>>D<EF4==O 

D5EGDEV6. $>76<F>> F4><E V==>64FV==<E ?V4E>4V6 T 646?<6<< 5F4?>< =4 

L?OEG 4> EF6>D5==O EF4?<E F4 5>>?>7VG=> 557?5G=<E E<EF5< 4>EF46>< F4 

E?>6<64==O ?D>4G>FVW. 
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1. ������ ��%����% ����% �� �$���&'����/
1.1.  %GG4E=V F5E=>?>7VW F4 F5=45=FVW D>76<F>G 6<7>F>6?5==O F4 

?>?V7D4DVG=>7> >D>D<?5==O G?4>>6>< 4?O V=4<6V4G4?L=>7> 
FD4=E?>DFG64==O >=<7 

 �<7>F>6?5==O G?4>>6>< 4?O V=4<6V4G4?L=>7> FD4=E?>DFG64==O >=<7 <4T 
E6>W >E>5?<6>EFV, V EGG4E=V F5E=>?>7VW 7=4G=> E?D<ONFL D>76<F>G FL>7> 
=4?DO<G.  

$>77?O=5<> >E=>6=V F5=45=FVW F4 V==>64FVW G 6<D>5=<FF6V F4 

?>?V7D4DVG=><G >D>D<?5==V ?4>G64==O 4?O >=<7: 

 1. �>>?>7VG=VEFL

 �<>>D<EF4==O 5>>?>7VG=<E <4F5DV4?V6. '?4>>6>< 4?O >=<7 7476<G4=

6<7>F>6?ONFL V7 ?5D5D>5?5=>7> >4DF>=G, V=>>?< - 7 6<>>D<EF4==O< 74E<E=<E 

5V>D>7>?44=<E <4F5DV4?V6 (??V6>>, ?4>V6), M> 7<5=LGT L>V4?<6<= 6??<6 =4 

=46>>?<L=T E5D54>6<M5. 

 �V=V<V74FVO 6V4E>4V6. %F6>D5==O G?4>>6>> F>G=> ?V4 D>7<VD >=<7<, 7 

6<>>D<EF4==O< >?F<<V7>64=<E ?5>4?, M> 4>76>?OT 7<5=L<F< 6<FD4F< =4 

<4F5DV4?< F4 <V=V<V7G64F< 74?<L>>6<= <4F5DV4?. 

 2. �==>64FV==V <4F5DV4?< F4 F5E=>?>7VW 4DG>G

 &<DD>6<= 4DG>. �464O>< D>76<F>G F<DD>6<E F5E=>?>7V= 4DG>G,

<>6?<6> =4=>E<F< V=4<6V4G4?L=V 4<74==<, =46VFL, 4?O <4?<E F<D46V6, M> 

5D5>F<6=> 4?O V=4<6V4G4?L=<E 74<>6?5=L. 

 '$-4DG> F4 D>?L7G64==O. &V F5E=>?>7VW 4>76>?ONFL =44464F< G?4>>6FV 

>E>5?<6<= 6<7?O4 7 6<E>>>O>VE=<< >74>5?5==O< F4 F5>EFGD>64=<<< 

5?5<5=F4<<. 

 $5?LTD=5 F<E=5==O. �464O>< FL><G, EF6>DNNFLEO  >59T<=V 5D5>F< =4 

G?4>>6FV, D>5?OG< WW 5V?LL 5EF5F<G=>N F4 ?D<645?<6>N 4?O E?>6<64G4. 

  

4
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 3. �5DE>=4?V74FVO F4 V=F5D4>F<6=VEFL

 �=4<6V4G4?L=<= 4<74==. �>6?<6VEFL ?57>> 6=>E<F< 7<V=< 6 4<74== 

G?4>>6><, 755DV74NG< WW >>=EFDG>FVN, M> 4>76>?OT EF6>DN64F< G=V>4?L=V, 

?5DE>=4?V7>64=V G?4>>6>< 4?O >>6=>7> >?VT=F4, 4DG>GNG< 5?5<5=F< 

?5DE>=4?V74FVW. 

 �>4464==O QR->>4V6 F4 AR-5?5<5=FV6. � 4<74== G?4>>6>< <>6GFL 

5GF< V=F57D>64=V V=F5D4>F<6=V 5?5<5=F<, M> 4>76>?ONFL >?VT=F4< E>4=G64F< 

>>4 V ?5D5E>4<F< =4 V=F5D=5F EF>DV=>< (45> <5E5=465D<) 7 4>44F>>6>N 

V=D>D<4FVTN ?D> >=<7G, 46F>D4 45> 6<446FO. 

 4. �>E<?5==O 74E<E=<E 6?4EF<6>EF5=

 �==>64FV==V 6=GFDVL=V 6EF46><. �<>>D<EF4==O 6EF46>> V7 ?>D>?>=G, 

>4DF>=G 45> ?>6VFDO=<E ?>4GL>> 74557?5GGT 4>44F>>6<= 74E<EF 4?O >=<7< ?V4 

G4E FD4=E?>DFG64==O. 

 �4E<E=V ?4>< F4 ?4<V=G64==O. �>>D<FFO G?4>>6>< 5V>D>7>?44=<<< 

?4>4<< 45> ?4<V=G64==O 5V>D>7>?44=<<< ??V6>4<< ?V46<MGNFL WW 

7=>E>EFV=>VEFL, EFV=>VEFL 4> 6>?>7< F4 ?>4DO?<=. 

 5. �><?4>F=VEFL F4 ?57>VEFL 75>DG

 %>?444=V >>D>5>< 7 <V=V<4?VEF<G=<< 4<74==><. �<>>D<EF4==O 

>>D>5>> 7 <V=V<4?VEF<G=<< EF<?L=<< 4<74==><, O>V ?57>> 75<D4NFLEO F4 

>><?4>F=> FD4=E?>DFGNFLEO, 4>76>?OT  7<5=L<F< 6<FD4F< =4 ?>7VEF<>G, 

E?D>EF<6L< WW.   

1.2. �4D>5F<=7>6V 4>E?V465==O F5E=>?>7V=  G ED5DV G?4>>6>< 4?O 

V=4<6V4G4?L=>7> FD4=E?>DFG64==O >=<7 

 �4D>5F<=7>6V 4>E?V465==O G ED5DV G?4>>6>< 4?O V=4<6V4G4?L=>7> 

FD4=E?>DFG64==O >=<7 4>?><474NFL 6<O6<F< 74?<F< E?>6<64GV6, 6<7=4G<F< 

>?NG>6V F5=45=FVW, >FV=<F< >>=>GD5=F=5 E5D54>6<M5 F4 7D>7G<VF< ?5DE?5>F<6< 

D>76<F>G D<=>G. �E=>6=V 4E?5>F<, 4>FG4?L=V 4?O F4>>7> 4>E?V465==O: 

4
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 1. �=4?V7 ?>?<FG F4 FV?L>6>W 4G4<F>DVW

 �>?<F =4 ?5DE>=4?V7>64=G G?4>>6>G. �474F> E?>6<64GV6 =444NFL 

?5D5647G G=V>4?L=V=, ?5DE>=4?V7>64=V= G?4>>6FV 4?O >=<7, >E>5?<6> >>?< 

=45FLEO ?D> ?>44DG=>>6V 5>75<??OD<. &5 EF<<G?NT 6<446FV6 F4 V=F5D=5F-

<4747<=< >=<7 ?D>?>=G64F< E?5FV4?L=V ?4>G64?L=V DVL5==O. 

 �>>?>7VG=V ?DV>D<F5F< E?>6<64GV6. �4 D57G?LF4F4<< <4D>5F<=7>6<E 

4>E?V465=L, 7=4G=4 G4EF<=4 >?VT=FV6 765DF4T G647G =4 5>>?>7VG=VEFL ?4>G64==O, 

M> EF4T 6<7=4G4?L=<< D4>F>D>< ?V4 G4E 6<5>DG 5D5=4G 45> ?D>446FO. 

 �>?G?OD=VEFL V=F5D=5F-?>>G?>>. �D>EF4==O >V?L>>EFV ?>>G?>> >=<7 

>=?4== ?V46<MGT ?>FD55G 6 =44V==V= V ?D<645?<6V= G?4>>6FV, O>4 74557?5G<FL 

557?5G=5 FD4=E?>DFG64==O = EF6>D<FL ?>7<F<6=5 6D465==O G >?VT=FV6. 

2. &5=45=FVW F5E=>?>7V= ?4>G64==O

 �==>64FV==V <4F5DV4?<. $>7D>5>4 <4F5DV4?V6, F4><E O> 5V>??4EF<>, 

?5D5D>5?5=<= >4DF>= V 5V>D>7>?44=V 5?5<5=F<, T ?>?G?OD=>N E5D54 

6<D>5=<>V6, O>V ?D47=GFL 744>6>?L=<F< ?>FD55< 5>>?>7VG=> E6V4><<E 

E?>6<64GV6. 

 �5DE>=4?V74FVO G5D57 F<DD>6<= 4DG>. �4 D57G?LF4F4<< <4D>5F<=7>6<E 

4>E?V465=L, >><?4=VW 7>F>6V 6>?444F< 5V?LL5 G 6<E>>>O>VE=V F4 ?5DE>=4?V7>64=V 

F5E=>?>7VW 4DG>G, M>5 7D>5<F< G?4>>6>G 6V7G4?L=> ?D<645?<6>N. 

�4E<E=V F5E=>?>7VW F4 5474F>L4D>6V >>=EFDG>FVW. �<>>D<EF4==O 

6=GFDVL=VE 5?5<5=FV6 74E<EFG F4 5474F>L4D>6<E >>D>5>> 4>76>?OT 7=<7<F< 

D<7<>< ?>L>>465==O >=<7< ?V4 G4E FD4=E?>DFG64==O, M> T 646?<6<< 4?O 

4>6VD< >?VT=FV6. 

3. �>=>GD5=F=<= 4=4?V7

 �E=>6=V 7D46FV D<=>G. �4D>5F<=7>65 4>E?V465==O 4>76>?OT 6<7=4G<F< 

>?NG>6<E >>=>GD5=FV6 G 74?G7V G?4>>6>< 4?O >=<7 V >FV=<F< WE=V ?V4E>4< 4> 

>D>D<?5==O, <4F5DV4?V6 V F5E=>?>7V=. 

 '=V>4?L=V ?D>?>7<FVW >>=>GD5=FV6. �4?D<>?44, 45O>V >><?4=VW D>5?OFL 

4
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4>F5=F =4 6<>>D<EF4==V ?>6=VEFN 5>>?>7VG=>W G?4>>6>< 45> ?D>?>=GNFL 

64DV4=F<, M> <>6GFL 6<>>D<EF>6G64F<EO ?>6F>D=>, ?V46<MGNG< F4><< G<=>< 

?>O?L=VEFL >?VT=FV6. 

 &V=>6V EFD4F57VW. �4?56=> 6V4 <4F5DV4?V6 F4 DV6=O ?5DE>=4?V74FVW, 

6<D>5=<>< ?D>?>=GNFL DV7=V FV=>6V 64DV4=F<. �<6G5==O FV=>6>W ?>?VF<>< 

4>76>?OT 5D5>F<6=VL5 ??4=G64F< ?D>?>7<FVN 4?O E?>6<64GV6. 

4. �>654V=>>6V >E>5?<6>EFV ?>>G?FV6

 %E<?L=VEFL 4> ?>6F>D=<E ?>>G?>>. �>E?V465==O ?>>47GNFL, M> O>VE=4 

F4 5EF5F<G=> ?D<645?<64 G?4>>6>4 EF<<G?NT ?>6F>D=V ?>>G?><, >E>V?L>< 

E?>6<64GV >FD<<GNFL =5 ?<L5 >=<7G, 4 = 744>6>?5==O 6V4 D>7?4>G64==O. 

 �=F5D5E 4> 5D5=4V6 7 5>>?>7VG=<<< FV==>EFO<<. %?>6<64GV 4544?V 

G4EFVL5 >5<D4NFL 5D5=4<, O>V ?>7<FV>=GNFL E555 O> 5>>?>7VG=> 6V4?>6V44?L=V, 

M> D>D<GT ?>O?L=VEFL V ?>7<F<6=<= V<V46 >><?4=V=, O>V 6<>>D<EF>6GNFL 

5>>?>7VG=V <4F5DV4?< 6 G?4>>6FV. 

 �>?G?OD=VEFL V=F5D4>F<6=<E 5?5<5=FV6. �>4464==O QR->>4V6 45> AR-

5?5<5=FV6 =4 G?4>>6>G F4>>6 ?>7<F<6=> 6??<64T =4 V=F5D5E E?>6<64GV6, 

>E>5?<6>, E5D54 <>?>4V. 

5. &5E=>?>7VG=V V==>64FVW F4 =>6V <>6?<6>EFV

 &<DD>6V ??4FD>D<< F4 V=EFDG<5=F< 4?O 4<74==G. �>=< 4>76>?ONFL 

EF6>DN64F< V=4<6V4G4?L=V 4<74==< G?4>>6>< 557?>E5D54=L> ?V4 74?<F 

74<>6=<>4. 

 �6F><4F<74FVO 6<D>5=<FF64. �4EF>EG64==O 46F><4F<7>64=<E ?V=V= 7 

6<E>>>N F>G=VEFN ?V46<MGT L6<4>VEFL 6<D>5=<FF64 V 7=<6GT 6<FD4F<, M> 

?>7<F<6=> 6??<64T =4 64DFVEFL 7>F>6>W G?4>>6><. 

 �=F57D4FVO 7 5?5>FD>==>N >><5DFVTN. �D>D<?5==O 74<>6?5=L =4 

?5DE>=4?V7>64=V G?4>>6>< F4 4>EF46>4 WE 557?>E5D54=L> >?VT=FG 44T 7<>7G 

?D>446FO< >=<7 ?V46<M<F< >?VT=FEL><= 4>E6V4. 

4
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6. �5DE?5>F<6< F4 D5>><5=44FVW

 �D>EF4==O D<=>G. �D>7=>7GTFLEO, M> ?>?<F =4 V=4<6V4G4?L=V F4 

5>>?>7VG=> 557?5G=V G?4>>6>< 4?O >=<7 ?D>4>66G64F<<5 7D>EF4F<. 

 �=65EF<FVW G EF4?<= D>76<F>>. �><?4=VW, O>V 6?D>6446GNFL 5>>?>7VG=V 

F4 F5E=>?>7VG=> V==>64FV==V DVL5==O, <4F<<GFL >>=>GD5=F=G ?5D5647G. 

$>7L<D5==O 64DV4=FV6 ?5DE>=4?V74FVW. �44464F< ?>>G?FO< 

<>6?<6VEFL 6<5>DG 4<74==G G< 4>44F>>6<E >?FV= G >D>D<?5==V G?4>>6>< <>65 

EF4F< 6<7V4=>N ?D>?>7<FVTN 4?O D<=>G. 

1.3. �D54<5F V D57?4<5=F ?4F5=F=>7> ?>LG>G V=D>D<4FVW ?> 

6<7>F>6?5==N G?4>>6>< 4?O V=4<6V4G4?L=>7> FD4=E?>DFG64==O >=<7 

&45?<FO 1.1 $57?4<5=F ?4F5=F=>7> ?>LG>G. 

�D54<5F 
?>LG>G 

�5F4 �D4W=< 
�?4E<DV>4FV==V 

V=45>E< 

$5FD>-

E?5>F<-

6=VEFL 

�65D5?4 
V=D>D<4FVW 

1. 
�=4<6V4G4?L=4 
FD4=E?>DF=4 
G?4>>6>4 4?O 
>=<7 

2. 
Transportation 

packaging for 

books 

�<7=4G5==O 
F5=45=FV= 
D>76<F>G F4 
64>E>>=4?5==O 
V=4<6V4G4?L=>W 
FD4=E?>DF=>W 
G?4>>6>< 4?O 
>=<7 

'>D4W=4, 

�<F4=, 

�>D5O, 

/?>=VO, 

%,�. 

�65 

A45 

C11 

10 D>>V6 �=F5D=5F 465D5?4: 

ua.patents.su 

espacenet.com 

patents.google.com 

2. %?>EV5
6<7>F>6?5==O
DGF?OD4 4?O
>=<7

'>D4W=4 B65D 81/02 

B68F 1/00 

A45C 11/00 

https://sis.nipo.gov
.ua/ 

4
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&45?<FO 1.2 �4F5=F< 6V4V5D4=V 74 D57G?LF4F>< ?>LG>G. 
�<4 V =><5D >E>D>==>7> 

4>>G<5=FG, 
>?4E<DV>4FV==<= =><5D 
���, >D4W=4, M> 6<44?4 

?4F5=F, G >644D4F=<E 
4G6>4E =><5D ?>E<?4==O 
7V E?<E>G 6<>>D<EF4=<E 

465D5?. 

�4O6=<> 7 6>47V6>>N >D4W=<, 
=><5DG 74O6><, 44F< ?DV>D<F5FG, 

>>=65>FV==<= ?DV>D<F5F, 44F4 
?G5?V>4FVW. 

%GFL ?>44=>7> F5E=VG=>7> 
DVL5==O V <5F4 =>7> 

74V=E=5==O 74 7<VEF>< >?<EG 
6<=4E>4G. 

1 2 3 

�><5D ?4F5=FG: 

CN111717544A 

�=45>E: 

B65D5/18 

�D4W=4 ?>E>465==O: 
�<F4= 

JINGYE DONGGUAN 
PRINTING PACKAGING 

FACTORY CO LTD (�<F4=) 
Multifunctional packaging 

box : patent CN111717544A 
China : B65D5/18. No. 

CN202010453162A·2020-

05-26 ; applied on
26.05.2020 ; published on 

29.09.2020. 

�474F>DG=>FV>=4?L=VEFL 
?4>G64?L=>W >>D>5>< 
74557?5GGTFLEO 
<>4<DV>4FVTN >D<L>< 74 
D4EG=>> DV7=<E 64DV4=FV6 WW 
E>?444==O. �4=4 7 <>6?<6<E 
>>=EFDG>FV= ?D<7=4G5=4 4?O 
FD4=E?>DFG64==O, V=L4 3 4?O 
755DV74==O >=<7. 

�><5D ?4F5=FG: 

77119 

�=45>E: 

B65D 81/02 

B68F 1/00 

A45C 11/00 

�D4W=4 ?>E>465==O: 
'>D4W=4 

�G7L<<=EL><= %5D7V= 
�V>F>D>6<G [UA] 

%?>EV5 6<7>F>6?5==O 
DGF?OD4 4?O >=<7 

�><5D ?4F5=FG: 
CN209582159U 

�=45>E: 
B65D5/32; 

B65D5/42; 

�D4W=4 ?>E>465==O: 

�<F4= 

JINGYE DONGGUAN 
PRINTING PACKAGING 

FACTORY CO LTD  (�<F4=) 
Book packaging box 

 : patent CN209582159U 

China : B65D5/32, 
B65D5/42. No. 

CN201920111325U·2019-

01-22 ; applied on
22.01.2019 ; published on 

05.11.2019. 
�4DF>==4 ?4>G64?L=4 
>>D>5>4 4?O 755DV74==O V 
74E<EFG >=<7 E>?444TFLEO 7 
FDL>E >E=>6=<E G4EF<=, 

4
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�<4 V =><5D >E>D>==>7> 

4>>G<5=FG, 
>?4E<DV>4FV==<= =><5D 
���, >D4W=4, M> 6<44?4 

?4F5=F, G >644D4F=<E 
4G6>4E =><5D ?>E<?4==O 
7V E?<E>G 6<>>D<EF4=<E 

465D5?. 

�4O6=<> 7 6>47V6>>N >D4W=<, 
=><5DG 74O6><, 44F< ?DV>D<F5FG, 

>>=65>FV==<= ?DV>D<F5F, 44F4 
?G5?V>4FVW. 

%GFL ?>44=>7> F5E=VG=>7> 
DVL5==O V <5F4 =>7> 

74V=E=5==O 74 7<VEF>< >?<EG 
6<=4E>4G. 

79T4=4=<E <V6 E>5>N. 
'=V>4?L=<= 4<74== 
E?DO<>64=<= =4 
?D<65D=5==O G647< 
E?>6<64GV6 V 74557?5GGT  
E>D>L<= EFG?V=L 
V45=F<DV>4FVW >=<7, 
D>7<VM5=<E 6 G?4>>6FV. 

�><5D ?4F5=FG: 
CN219948841U 

�=45>E: 
B65D5/18 

�D4W=4 ?>E>465==O: 

�<F4= 

SHANGHAI HUIXIONG 
PACKAGING CO LTD 

�>D<E=4 <>45?L D>7>D<64T 
OM<> 4?O 755DV74==O >=<7, 
O><= <VEF<FL =<6=N 
??4EF<=G, ?4D4 ?5DL<E 
5VG=<E ??4EF<= 6V4?>6V4=> 
7'T4=4=4 7 ?4D>N 
?D>F<?56=<E 5VG=<E >D4W6 
=<6=L>W ??4EF<=< 
6V4?>6V4=>; ?4D4 4DG7<E 
5VG=<E ??4EF<= 6V4?>6V4=> 
7'T4=4=4 7 V=L>N ?4D>N 
?D>F<?56=<E 5VG=<E >D4W6 
=<6=L>W ??4EF<=< 
6V4?>6V4=>; G>F<D< 
7'T4=G64?L=V ??4EF<=< 
6V4?>6V4=> 7'T4=4=V 7 5G4L-

O><<< G>F<D<4 5VG=<<< 
>D4O<< ?4D< ?5DL<E 5VG=<E 
??4EF<= V/45> ?4D< 4DG7<E 
5VG=<E ??4EF<=; >D<L>4 
7'T4=4=4 7 5G4L-O>>N 7 ?4D< 
?5DL<E 5VG=<E ??4EF<= 45> 
?4D< 4DG7<E 5VG=<E ??4EF<=; 
?5DL4 ?V=VO D>D<G64==O T 
>D4T<, E?V?L=<< <V6 ?4D>N 
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�<4 V =><5D >E>D>==>7> 

4>>G<5=FG, 
>?4E<DV>4FV==<= =><5D 
���, >D4W=4, M> 6<44?4 

?4F5=F, G >644D4F=<E 
4G6>4E =><5D ?>E<?4==O 
7V E?<E>G 6<>>D<EF4=<E 

465D5?. 

�4O6=<> 7 6>47V6>>N >D4W=<, 
=><5DG 74O6><, 44F< ?DV>D<F5FG, 

>>=65>FV==<= ?DV>D<F5F, 44F4 
?G5?V>4FVW. 

%GFL ?>44=>7> F5E=VG=>7> 
DVL5==O V <5F4 =>7> 

74V=E=5==O 74 7<VEF>< >?<EG 
6<=4E>4G. 

?5DL<E 5VG=<E ??4EF<= V 
=<6=L>N ??4EF<=>N; 4DG74 
?V=VO D>D<G64==O T >D4T<, 
E?V?L=<< <V6 ?4D>N 4DG7<E 
5VG=<E ??4EF<= V =<6=L>N 
??4EF<=>N; FD5FO D>D<GNG4 
?V=VO T >D4T<, E?V?L=<< 4?O 
G>F<DL>E E?>?GG=<E 
??4EF<=, >>?< G>F<D< 
E?>?GG=V ??4EF<=< 7'T4=4=V 7 
G>F<D<4 5VG=<<< >D4O<< 
6V4?>6V4=>; V G5F65DF4 
D>D<GNG4 ?V=VO T >D4T<, 
E?V?L=<< 4?O =4>D<6=>W 
??4EF<=< F4 5VG=>W ??4EF<=<. 
�D<EFDV= 4?O 75D<5F<74FVW 
>>D>5>< ?D>EF<= 74 
EFDG>FGD>N, =>7> <>6=4 
E>?444F< F4 D>D<G64F< 
>4=>G4E=>, EF45V?L=<=, 
F65D4<= V =5 EE<?L=<= 4> 
?>L>>465=L, EFG?V=L 
7DGG=>EFV 75D<5F<74FVW 
>>D>5>< F4 D>75<D4==O 
>>D>5>< ?>>D4M5=>, 4 F4>>6 
?>>D4M5=> 4>E6V4 
>>D<EFG64G4. 

�4?D>?>=>64=4 46F>D4<< [5] >>=EFDG>FVO E>?444TFLEO 7 46>E G4EF<= 3 

=<6=L>W G4EF<=< >>D>5>< (D<E. 1 4) V >D<L>< (D<E. 1 5). �>D?GE =<6=L>W 

G4EF<=< >>D>5>< 6V4=>E=> ?D>EF<= 74 EFDG>FGD>N F4 E>?444==O<. �>D>6=<EF4 

>D<L>4 7 V-?>4V5=<< >F6>D>< =4 65DE=V= G4EF<=V <>65 5GF< ED>D<>64=4 

?D>EF<< E>?444==O< >>D>5>< G 46>E 64DV4FVOE (D<E.1 6) L?OE>< 7<V=< 

?>?>65==O ?5D54=VE V 5VG=<E ?4=5?5=. �4=4 7 <>4<DV>4FV= >>=EFDG>FVW 

G?4>>6>< ?D<7=4G5=4 4?O FD4=E?>DFG64==O, 4DG74 3 4?O 755DV74==O. 
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�4>D<F4 >>=EFDG>FVO <>65 5D5>F<6=> 74E<EF<F< >=<7< 6E5D54<=V 

>>D>5>< V 74?>5V7F< WE ?>L>>465==N ?V4 G4E FD4=E?>DFG64==O, ?D<G><G 

=4O6=VEFL V D>7F4LG64==O ?4=5?5= ?V46<MGT 7474?L=G >>=EFDG>F<6=G <VF=VEFL 

>D<L><. �V4>D<F4 >>=EFDG>FVO ?D<7=4G5=4 4?O 755DV74==O >=<7. �47>D <V6 

??4FD>D<>N, 6 O>G FD4=ED>D<>6GTFLEO >D<L>4, F4 >>D>5>>N <>65 5GF< 

6<>>D<EF4=<= 4?O 6V4>5D465==O >5>?44<=>> >=<7. V-?>4V5=<= DV>EGNG<= ?47, 

D>7<VM5=<= =4 65DE=V= G4EF<=V ??4FD>D<<, <>65 DV>EG64F< D>77>D=GFV >=<7<, 

44NG< <>6?<6VEFL WE 45<>=EFDG64F<, M> EF6>DNT 4>44F>>6G 7DGG=VEFL 4?O 

>>D<EFG64GV6. 
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$<E. 1. �474F>DG=>FV>=4?L=4 >>D>5>4 4?O >=<7 

�4?4F5=F>64=4 >>D<E=4 <>45?L [6] (D<E.2) T ?4>G64?L=>N >>D>5>>N 7 

>4DF>=G 4?O >=<7, O>4 E>?444TFLEO 7 65DE=L>W, =<6=L>W F4 ?5D54=L>W >5>?>=>>, 

E>DV??5=<E <V6 E>5>N. �?O D>D<G64==O G?4>>6>< 6<>>=GTFLEO ?D>EF5 

E>?444==O D>77>DF>> 65DE=L>W, =<6=L>W F4 ?5D54=L>W G4EF<=, EFV=>5 7'T4=4==O 

4



230658.�$.06.001.�� �=4. 7<V=.  �4F4 6<44==O   �>64 
  UA 

�D>GL 

 

GF6>DNTFLEO L?OE>< 674T<=>7> 77<=4==O. &4>4 G?4>>6>4 <>65 5GF< 

6<>>D<EF4=4 4?O 755DV74==O >=<7 F4 WE =44V==>7> 74E<EFG. �4>G64?L=4 >>D>5>4 

4?O >=<7 7 G=V>4?L=>N D>D<>N <>65 EF<<G?N64F< 5464==O ?>>G?FV6 

>G?G64F<, 6>=4 <4T E>D>L<= EFG?V=L V45=F<DV>4FVW F4 >>D<E=4 4?O >>D<EFG64G4, 

M>5 D>7DV7=<F< 6<VM5=V >=<7<. 

$<E.2. %E5<4F<G=<= 6<7?O4, M> ?>>47GT 7474?L=G EFDG>FGDG >=<6>>6>W 

G?4>>6>< [6] 

1.4. &5=45=FVW D>76<F>G 74 D57G?LF4F4<< ?4F5=F=>7> ?>LG>G 

�4 D57G?LF4F4<< ?4F5=F=>7> ?>LG>G G ED5DV G?4>>6>< 4?O 

V=4<6V4G4?L=>7> FD4=E?>DFG64==O >=<7 <>6=4 6<>>D5<<F< >V?L>4 >E=>6=<E 

F5=45=FV=: 

1. �>>?>7VG=V <4F5DV4?< F4 EFV=>5 ?4>G64==O

 �474F> ?4F5=FV6 74D47 E?DO<>64=V =4 D>7D>5>G 5>>?>7VG=> G<EF<E 

<4F5DV4?V6 4?O G?4>>6><, F4><E O> ?5D5D>5?5=<= >4DF>= 45> 5V>D>7>?44=V 

<4F5DV4?<. &5 6V4?>6V44T 7?>54?L=<< F5=45=FVO< EF4?>7> D>76<F>G, 

7<5=L5==N ??4EF<>>6<E 6V4E>4V6 V <V=V<V74FVW 6??<6G =4 =46>>?<L=T 

E5D54>6<M5. 

4
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2. �5DE>=4?V74FVO G?4>>6><

 �D>EF4T ?>?G?OD=VEFL ?5DE>=4?V7>64=>7> ?V4E>4G 4> G?4>>6>< >=<7, M> 

G4EF> 6>?NG4T V=F5D4>F<6=V F4 G=V>4?L=V 5?5<5=F<. �4?D<>?44, ?4F5=F< 

45<>=EFDGNFL 6?D>64465==O F4><E >E>5?<6>EF5=, O> V=F57D4FVO QR->>4V6, 

4G4V> ?>6V4><?5=L 45> V=L<E F<DD>6<E >><?>=5=FV6 4?O EF6>D5==O 

V=F5D4>F<6=>7> 4>E6V4G (O> G ?4F5=FV 720180236806). &5 >E>5?<6> 4>FG4?L=> 

4?O ?>44DG=>>6<E >=<7 45> E?5FV4?L=<E 6<44=L. 

3. $>7L<D5=V DG=>FVW 74E<EFG

 �?O G=<>=5==O ?>L>>465=L >=<7 ?V4 G4E FD4=E?>DFG64==O D>7D>5=<>< 

?D<4V?ONFL G647G >>=EFDG>FV==<< 5?5<5=F4<, M> ?V46<MGNFL EFV=>VEFL 

G?4>>6>< 4> G44DV6. �4?D<>?44, 6<>>D<EF4==O 6=GFDVL=VE ?V4>?44>>, 

E?5FV4?L=<E D555D 6>DEF>>EFV 45> ?>6VFDO=<E >4<5D 4>76>?OT 7=4G=> 

?>>D4M<F< 74E<E=V 6?4EF<6>EFV G?4>>6><. 

4. �57>5 6V4>D<64==O

 '<E?5==V ?4F5=F< 7>E5D5465=V =4 D>7D>5FV G?4>>6>>, M> 74557?5GGNFL 

?57><= 4>EFG? 4> >=<7<, =4?D<>?44, 7464O>< E?5FV4?L=<< E<G6>4< 4?O D>7D<6G 

45> L6<4>>7> 6V4>D<64==O. &5 7<5=LGT D<7<> ?>L>>465==O O> >=<7<, F4> V 

E4<>W G?4>>6>< ?D< D>7?4>G64==V, M> T 646?<6<< 4?O 5EF5F<>< F4 7DGG=>EFV 

5. �>4G?L=<= F4 G=V65DE4?L=<= 4<74==

 '?4>>6>4, O>4 <>65 5GF< 444?F>64=4 4?O DV7=<E D>7<VDV6 >=<7, EF4T 

?>?G?OD=>N, >E>V?L>< F5 7=<6GT 6<FD4F< =4 6<D>5=<FF6> V E?D>MGT ?>7VEF<>G. 

�5O>V ?4F5=F< ?D>?>=GNFL ?4>G64==O, O>5 <>6=4 7 ?57>VEFN =4?4LF>6G64F< 

?V4 DV7=V F<?< 6<44=L, 7464O>< G><G 6<446FV <>6GFL >5E?G7>6G64F< L<DLG 

4G4<F>DVN, 6<>>D<EF>6GNG< >4=G <>45?L G?4>>6><. 
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1.5. �>45?N64==O F5E=>?>7VG=>7> ?D>F5EG 

 �>45?N64==O F5E=>?>7VG=>7> ?D>F5EG 6<7>F>6?5==O G?4>>6>< 4?O 

V=4<6V4G4?L=>7> FD4=E?>DFG64==O >=<7 <>65 6>?NG4F< F4>V >?NG>6V 5F4?<: 

 1. �=4?V7 6<<>7 4> ?D>4G>FG

 $>D<G64==O 6<<>7. �5D54 EF6>D5==O< G?4>>6>< =5>5EV4=> 

?D>4=4?V7G64F< D>7<VD<, 647G F4 F<? >=<7, M> FD4=E?>DFG64F<<GFLEO, 4 F4>>6 

6<<>7< 4> 74E<EFG 6V4 ?>L>>465=L, 5EF5F<G=<= 6<7?O4 F4 5>>?>7VG=VEFL. 

 �<7=4G5==O <4F5DV4?V6. �4?56=> 6V4 6<<>7 >5<D4NFL <4F5DV4?<, O>V 

6V4?>6V44NFL >D<F5DVO< <VF=>EFV, 74E<E=<< 6?4EF<6>EFO<, 5>>?>7VG=>EFV F4 

<>6GFL 6<FD<<G64F< =5>5EV4=V =464=F465==O ?V4 G4E FD4=E?>DFG64==O. 

 2. �D>5>FG64==O G?4>>6>< F4 EF6>D5==O ?D>F>F<?G

 $>7D>5>4 3D-<>45?V. �<>>D<EF>6GNFLEO ?D>7D4<< CAD (F4>V O> 

AutoCAD G< SolidWorks) 4?O EF6>D5==O <>45?V G?4>>6><. �>45?N64==O 

4>76>?OT 6<7=4G<F< >?F<<4?L=G D>D<G, F>6M<=G, D>7F4LG64==O 74E<E=<E 

5?5<5=FV6 (6>?44>>, 4<>DF<7GNG<E L4DV6). 

 �D>F>F<?G64==O. %F6>DNTFLEO DV7<G=<= ?D>F>F<?, O><= F5EFGTFLEO =4 

6V4?>6V4=VEFL 4<74==G, 7DGG=VEFL G 6<>>D<EF4==V F4 <>6?<6VEFL <4E>6>7> 

6<D>5=<FF64. &5 <>65 5GF< ?4?5D>6<=, >4DF>==<= 45> ??4EF<>>6<= ?D>F>F<?, 

M> 4>?><>65 >FV=<F< <VF=VEFL F4 5D5>F<6=VEFL >>=EFDG>FVW. 

 3. �<5VD F5E=>?>7VW 4DG>G F4 >5D>5><

 �<5VD E?>E>5G 4DG>G. />M> G?4>>6>4 <4T 4DG>>64=V 5?5<5=F< (?>7>F<?, 

F5>EF, 6V7G4?L=V 45F4?V), >5<D4TFLEO 6V4?>6V4=4 F5E=>?>7VO 4DG>G, =4?D<>?44, 

>DE5F=<=, F<DD>6<=, '$-4DG>, 74?56=> 6V4 <4F5DV4?G F4 >5EO7V6 6<D>5=<FF64. 

 �74>5?5==O. �?O ?V46<M5==O ?D<645?<6>EFV <>6GFL 6<>>D<EF>6G64F<EL 

F5E=>?>7VW ?4<V=G64==O, F<E=5==O 45> D>?L7G64==O. &5 4>44T G?4>>6FV 74E<E=V 

6?4EF<6>EFV (EFV=>VEFL 4> 6>?>7<, ?>4DO?<=) F4 6V7G4?L=G ?D<645?<6VEFL. 
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 4. $>7>DV= <4F5DV4?V6 V 6<DG5>4

 $>7>DV=. �<7>F>6?5==O G?4>>6>< 7 >4DF>=G 45> V=L>7> <4F5DV4?G 

?5D5454G4T D>7>DV= =4 >E=>6V ?V47>F>6?5=>7> 4<74==G. �<>>D<EF>6GNFL 

<4L<=< 4?O D>7>D>N, O>V 74557?5GGNFL F>G=VEFL V <V=V<V74FVN 6V4E>4V6. 

 �<DG5>4. �4 FL><G 5F4?V 74V=E=NTFLEO D>D<G64==O >E=>6=<E 45F4?5= 

G?4>>6><, F4><E O> >>D?GE, 74E<E=V ?4=5?V, >DV??5==O. �<>>D<EF>6GNFLEO 

6<DG5=V <4L<=< 4?O EF6>D5==O 7444=<E D>D< F4 5?5<5=FV6 G?4>>6><. 

 5. %>?444==O F4 F5EFG64==O 7>F>6>W G?4>>6><

 %>?444==O. �<>>D<EF>6GNG< 46F><4F<G=V ?V=VW 45> DGG=G ?D4FN, 

G?4>>6>G 75<D4NFL, 4>44NG< =5>5EV4=V ?D>>?44><, E>?5N64?L=V 5?5<5=F< G< 

DV>E4F>D<. 

 &5EFG64==O. '?4>>6>G F5EFGNFL =4 EFV=>VEFL 4> ?>L>>465=L ?V4 G4E 

FD4=E?>DFG64==O (F5EF =4 ?44V==O, G44D, 6>?>7>74E<EF). �5D56VDONFL F4>>6 

7DGG=VEFL 6V4>D<FFO, 6V4?>6V4=VEFL D>7<VDG >=<7< F4 755D565==O WW O>>EFV. 

 6. �4E>65 6<D>5=<FF6>

 �4?4LFG64==O F5E=>?>7VG=>W ?V=VW. �4?4LF>6GNFLEO <4L<=< 4?O 

<4E>6>7> 6<D>5=<FF64, O>5 <>65 6>?NG4F< D>7>DV=, 4DG>, E>?444==O F4 

?4>G64==O 7>F>6>W ?D>4G>FVW. 

 �>=FD>?L O>>EFV. ' >>6=V= ?4DFVW ?5D56VDONFL O>VEFL 7>F>6>W ?D>4G>FVW 

=4 6V4?>6V4=VEFL EF4=44DF4< V 6<<>74<, 4 F4>>6 74V=E=NNFL >>=FD>?L 6V4E>4V6 

4?O 74557?5G5==O 5>>?>7VG=>W 5D5>F<6=>EFV 6<D>5=<FF64. 

�<E=>6>>: 

%GG4E=V F5=45=FVW 6 ?>?V7D4DVG=><G >D>D<?5==V F4 6<7>F>6?5==V 

G?4>>6>< 4?O >=<7 >DVT=F>64=V =4 5>>?>7VG=VEFL, ?5DE>=4?V74FVN, 6<>>D<EF4==O 

=>6VF=VE F5E=>?>7V= 4DG>G F4 V==>64FV==<E <4F5DV4?V6, 4 F4>>6 =4 74557?5G5==O 

<4>E<<4?L=>W 7DGG=>EFV G 6<>>D<EF4==V F4 FD4=E?>DFG64==V. �<5VD 

F5E=>?>7VG=>7> ?D>F5EG <4T <4>E<<4?L=> 744>6>?L=OF< 77444=V 6<<>7<, 4 
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<>45?N64==O F4>>7> F5E=>?>7VG=>7> ?D>F5EG 4>76>?OT >?F<<V7G64F< 

6<D>5=<FF6>, 7=<6GNG< 6<FD4F< =4 <4F5DV4?< F4 74557?5GGNG< 6<E>>G O>VEFL 

7>F>6>7> ?D>4G>FG. 

4
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�<4 4>>G<5=F4 
�>OE=N64?L=4 74?<E>4 

%F4FGE 4>>G<5=F4 

�4764, 4>44F>>64 =4764 
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$>7D>5=<> 4>>G<5=F4 
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2. $��$���� ���%&$'�&�� ��������/ ��/ �������'��,����
&$��%��$&'����/ ���� 

$>7D>5>4 >>=EFDG>FVW ?4>>64==O 4?O V=4<6V4G4?L=>7> FD4=E?>DFG64==O 

>=<7 T 646?<6<< 74644==O<, O>5 <4T 6D4E>6G64F< O> DG=>FV>=4?L=V, F4> V 

5EF5F<G=V 6<<>7<, F4 6>?NG4T >V?L>4 5F4?V6, >>65= 7 O><E E?DO<>64=<= =4 

74557?5G5==O 557?5G=>7>, ?D<645?<6>7> F4 DG=>FV>=4?L=>7> 4<74==G. 

' FL><G D>74V?V 5G45 >5�DG=F>64=> F5E=>?>7VN, M> 74557?5GGT =44V==<= 

74E<EF >=<7 ?V4 G4E FD4=E?>DFG64==O, 5>>?>7VG=VEFL 6<>>D<EF4=<E <4F5DV4?V6 V 

7DGG=VEFL 4?O >V=F56>7> E?>6<64G4. 

2.1. �E=>6=V ?>>47=<><, M> 6??<64NFL =4 6<5VD F5E=>?>7VW 6<7>F>6?5==O 
?4>>64==O 

ï $>7<VD V 6474 >=<7<. �<5VD D>7<VDV6 G?4>>6>< 74?56<FL 6V4 D>D<4FG, 647<,

>D<E>>EFV F4 F>6M<=< >=<7<. �5>5EV4=> 74?<L<F< <V=V<4?L=<= 747>D <V6

>=<7>N F4 G?4>>6>>N 4?O 74E<EFG 6V4 G44DV6. $>7D>5?OTFLEO ?4>>64==O 4?O

>=<7< 45> 45>V?L>>E >=<7 D>D<4F>< �5, F>6M<=>N 6V4 10 4> 50 <<.

ï �VF=VEFL <4F5DV4?G. �4>>64==O <4T 74557?5GG64F< 74E<EF 6V4 7>6=VL=VE

6??<6V6, F4><E O> G44D<, 6V5D4FVW, ?>4DO?<=< F4 6>?>7VEFL. /> <4F5DV4? 4?O

6<7>F>6?5==O ?4>>64==O 4?O >=<7 =4=G4EFVL5 6<>>D<EF>6GNFL >4DF>=,

7>DD>>4DF>= 45> >><5V=>64=V <4F5DV4?<, M> 74E<M4NFL 6V4 <5E4=VG=<E

?>L>>465=L.

ï �D7>=><VG=VEFL. �>=EFDG>FVO ?>6<==4 5GF< ?57>>N, 7DGG=>N G

6<>>D<EF4==V F4 6V4?>6V44F< D>7<VD4< >=<7, 4?O ?4>G64==O O><E 

?D<7=4G5=4. 

ï �>>?>7VG=VEFL. �<>>D<EF4==O <4F5DV4?V6, M> ?V4?O74NFL 6F>D<==V=

?5D5D>5FV F4 <V=V<V7GNFL 6??<6 =4 =46>>?<L=T E5D54>6<M5.

4
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ï �EF5F<G=V 6<<>7<. �4>>64==O <4T 6<7?O44F< ?D<645?<6> 4?O >V=F56>7>

E?>6<64G4, >E>5?<6>, O>M> F5 3 ?>44DG=>>6<= 64DV4=F. �>7>F<?<,

>>?L>D>6V <4?N=>< 45> 5D5=4>64=V 5?5<5=F< <>6GFL 4>44F< 5EF5F<G=>W

FV==>EFV F4 E?G7G64F< 5?5<5=F>< <4D>5F<=7G.

ï �4DFVEFL. &5E=>?>7VO ?>6<==4 5GF< 5>>=><VG=> 6<7V4=>N ?D< <4E>6><G

6<D>5=<FF6V.

2.2. �<<>7<, M> ?D549O6?ONFLEO 4> ?4>G64?L=>7> <4F5DV4?G 

�<<>7< 4> ?4>G64?L=>7> <4F5DV4?G 4?O V=4<6V4G4?L=>7> FD4=E?>DFG64==O 

>=<7 <>6=4 D>74V?<F< =4 >V?L>4 >E=>6=<E >4F57>DV=: 

1. �5E4=VG=V F4 74E<E=V 6?4EF<6>EFV

ï �VF=VEFL V 6>DEF>VEFL. �4F5DV4? ?>6<=5= 74557?5GG64F< 4>EF4F=V= 74E<EF

6V4 <5E4=VG=<E ?>L>>465=L, O>->F G44D<, F<E>, ?44V==O, M>5 G=<>=GF<

?>L>>465==O >=<7 ?V4 G4E FD4=E?>DFG64==O.

ï %FV=>VEFL 4> EF<D4==O. �4>G64?L=<= <4F5DV4? ?>6<=5= 5GF< EFV=><< 4>

F5DFO F4 EF<D4==O, M>5 G=<>=GF< ?>L>>465==O 7>6=VL=L>7> 6<7?O4G.

ï �<>DF<74FVO. />M> ?5D5454G4TFLEO FD4=E?>DFG64==O =4 4>67V 6V4EF4=V,

<4F5DV4? ?>6<=5= <4F< 4<>DF<7GNGV 6?4EF<6>EFV, M>5 ?>7?<=4F< 5=5D7VN

6V4 G44DV6 V 6V5D4FV=. '4EF> 6<>>D<EF>6GNFLEO >><5V=4FVW 7 7>DD>>4DF>=><

45> ?V=><4F5DV4?4<<.

2. �>>?>7VG=VEFL

ï �V>D>7>?44=VEFL F4 ?5D5D>5>4. %GG4E=V ?4>G64?L=V <4F5DV4?< ?>6<==V

5GF< 5>>?>7VG=> 557?5G=<<<, 6<7>F>6?5=<<< 7 5V>D>7>?44=<E 45>

?5D5D>5?N64=<E <4F5DV4?V6 (>4DF>=, >D4DF-?4?VD, 5V>?>?V<5D<).

ï �V4?>6V4=VEFL =>D<4< 557?5><. �4F5DV4? <4T 6V4?>6V44F< 5>>?>7VG=<<

EF4=44DF4< V =5 <VEF<F< L>V4?<6<E D5G>6<=, M> <>6GFL 745DG4=N64F<

=46>>?<L=T E5D54>6<M5.

4
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3. �EF5F<G=V F4 <4D>5F<=7>6V 6<<>7<

ï �D<44F=VEFL 4?O 4DG>G. �?O 74557?5G5==O 5D5=4G64==O F4 5EF5F<G=>W

?D<645?<6>EFV <4F5DV4? <4T 5GF< EG<VE=<< 7 F5E=>?>7VO<< 4DG>G, F4><<<

O> >DE5F=<= 45> F<DD>6<= 4DG>, M>5 =4 =L><G <>6=4 5G?> 6V4F6>DN64F<

O>VE=V 7>5D465==O.

ï �>?VD=4 EFV=>VEFL. �4F5DV4? ?>6<=5= 755DV74F< OE>D46VEFL 4DG>>64=<E

5?5<5=FV6 V =5 6<F6VF4F< ?V4 6??<6>< E6VF?4, F5<?5D4FGD< G< 6>?>7>EFV.

4. �>?>7>74E<E=V F4 54D9TD=V 6?4EF<6>EFV

ï %FV=>VEFL 4> 6>?>7<. �?O 74E<EFG >=<7 6V4 6>?>7< ?4>G64?L=<= <4F5DV4?

?>6<=5= <4F< 6>4>6V4LF>6EG64?L=5 ?>>D<FFO 45> 4>44F>>6V 74E<E=V L4D<,

>E>5?<6> ?D< FD4=E?>DFG64==V 6 G<>64E ?V46<M5=>W 6>?>7>EFV.

ï �7>?OFV==V 6?4EF<6>EFV. �56=V ?4>G64?L=V <4F5DV4?< <4NFL 74557?5GG64F<

V7>?OFVN 6V4 ?<?G F4 745DG4=5=L, M> F4>>6 74E<M4T >=<7G.

5. �>>=><VG=VEFL F4 ?D>EF>F4 6<D>5=<FF64

ï �>EFG?=VEFL V 64DFVEFL. �4F5DV4? ?>6<=5= 5GF< 4>EFG?=<< V =5 =44F>

4>D>7<<, M>5 74557?5G<F< 5>>=><VG=> 5D5>F<6=5 6<D>5=<FF6> G?4>>6><.

ï �D>EF>F4 >5D>5><. �46?<6>, M>5 <4F5DV4? ?57>> ?V444646EO >5D>5FV,

E>?444==N F4 75<D4==N, >E>5?<6> ?D< <4E>6><G 6<D>5=<FF6V, M> 7=<6GT

6<D>5=<GV 6<FD4F< V G4E =4 ?4>G64==O.

&V 6<<>7< 4>?><474NFL 74557?5G<F< >?F<<4?L=<= 54?4=E <V6 74E<EF><

>=<7<, 5>>?>7VG=VEFN, 5EF5F<G=VEFN F4 5>>=><VG=VEFN, M> T >?NG>6<<< 

4E?5>F4<< G EF6>D5==V ?4>>64==O 4?O >=<7. 

2.3. �F4?< ?D>F5EG ?D>5>FG64==O G?4>>6>< V F5E=>?>7VW WW 6<D>5=<FF64 

�?O 6?D>64465==O 6<D>5=<FF64 ?4>>64==O =5>5EV4=V =4EFG?=V 5F4?<: 

ï $>7D>5>4 (?D>5>FG64==O) >D5E?5=L G=V65DE4?L=>W >>=EFDG>FVW ?4>>64==O, 6
O><E <4NFL 6D4E>6G64F<EL 6EV 747=4G5=V 6<<>7<.

ï �<7>F>6?5==O F5EF>6>7> 7D47>4 (?D>F>F<?G64==O) 4?O ?5D56VD>< =>7>

4
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6V4?>6V4=>EFV 6<<>74< F4 E4D4>F5D<EF<>4<. &5 D>5<FLEO 7 <5F>N 

>?F<<V74FVW >>=EFDG>FVW F4 <>6?<6VEFN 6=5E5==O 7<V= G >>=EFDG>F<6=V 

5?5<5=F< 4?O ?V46<M5==O WE=L>W 5D5>F<6=>EFV F4 7=<65==O E>5V64DF>EFV. 

ï �<5VD <5F>4G 6<7>F>6?5==O ?4>>64==O, 6<>>D<EF>6GNG< <4>E<<4?L=G

>V?L>VEFL 46F><4F<7>64=>7> >5?44=4==O 4?O 6<DV74==O, 5V7G64==O,

E>?444==O F4 7'T4=4==O >><?>=5=FV6.

ï �>=FD>?L O>>EFV 3 ?5D56VD>4 =4 <VF=VEFL, ?D>6545==O F5EFV6 =4 <5E4=VG=G

EFV=>VEFL V EF45V?L=VEFL ?D< FD4=E?>DFG64==V, 7DGG=VEFL V 6V4?>6V4=VEFL

5>>?>7VG=<< EF4=44DF4<.

2.4. �D>5>FG64==O V=4<6V4G4?L=>7> ?4>G64==O 4?O FD4=E?>DFG64==O 
>=<7 

�476<G4=, O> >E=>6=<= <4F5DV4? 4?O G?4>>6>< >=<7 6<>>D<EF>6GNFL >4DF>= 

6<E>>>W MV?L=>EFV, >D4DF-?4?VD 45> 7>DD>>4DF>=, >E>V?L>< 6>=< ?57>V, <VF=V, 

5>>?>7VG=V, F>5F> ?V444NFLEO ?5D5D>5FV F4 T 5V>D>7>?44=<<<. �?O 4>44F>>6>7> 

74E<EFG <>6GFL 6<>>D<EF>6G64F<EL 5V>D>7>?44=V ?>?V<5D< G 6<7?O4V ??V6>< 4?O 

?4<V=G64==O 45> ?4>G. 

�47=4G5=V <4F5DV4?< <4NFL F4>V 6?4EF<6>EFV: 

ï �>DD>>4DF>= - ?57><=, <VF=<=, 5>>?>7VG=<= <4F5DV4?, M> 74557?5GGT

6<E>><= DV65=L <5E4=VG=>7> 74E<EFG.

ï �4DF>= 6<E>>>W MV?L=>EFV - <4F5DV4?, M> 4>76>?OT EF6>DN64F< >><?4>F=V

F4 5>>?>7VG=V >>=EFDG>FVW.

�?O EF6>D5==O G?4>>6>< >5<D4T<> 7>DD>>4DF>= F>6M<=>N 2 <<, O><= <4T

4>EF4F=N <VF=VEFL, =565?<>G FV=G V T 5>>?>7VG=<< <4F5DV4?><. 

�?O 6<7>F>6?5==O ?4>G64==O >5<D4T<> 7>DD>>4DF>=. �?O ?>44?LL<E 

D>7D4EG=>V6 646?<6> 6<7=4G<F<EO 7 =>7> DV7<G=<<< 6?4EF<6>EFO<<. 

�GEF<=4 <4F5DV4?G Ã 6<7=4G4T =>7> <4EG =4 >4<=<FN >5'T<G V 6??<64T =4 647G 

G?4>>6><. �GEF<=4 7>DD>>4DF>=G 0.430.8 7/E<³. 

4
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&>6M<=4 <4F5DV4?G (t) 

&>6M<=4 ?4>G64?L=>7> <4F5DV4?G 6<7=4G4T =>7> <VF=VEFL F4 744F=VEFL 

74E<M4F< 6<VEF G?4>>6>< 6V4 ?>L>>465=L. �?O DV7=<E 6<4V6 7>DD>>4DF>=G 

F>6M<=4 <>65 7=4G=> 64DVN64F<EO 3 6V4 2 4> 7 << (6 74?56=>EFV 6V4 F<?G 7>DD< 

F4 74EF>EG64==O). &>6M<=4 <4F5DV4?G 6??<64T =4 =>7> <5E4=VG=V 6?4EF<6>EFV, F4>V 

O> 744F=VEFL 4> D>7FO7G64==O F4 D>7D<6G, 4 F4>>6 =4 =>7> 74E<E=V E4D4>F5D<EF<><. 

�VF=VEFL =4 D>7FO7G64==O V D>7D<6 (Ã) 

�VF=VEFL <4F5DV4?G =4 D>7FO7G64==O E4D4>F5D<7GT 744F=VEFL G?4>>6>< 

6<FD<<G64F< =464=F465==O 557 D>7D<6G. �>DD>>4DF>= <4T E>D>LG <VF=VEFL, 

G4EF> 6<>>D<EF>6GTFLEO 4?O EF6>D5==O >>D>5>>, >E>V?L>< <>65 6<FD<<G64F< 

7=4G=V =464=F465==O 557 45D>D<4FVW. �VF=VEFL =4 D>7FO7G64==O 6<<VDNTFLEO 6 

<574?4E>4?OE (��4). 

�>DD>>4DF>= 4>E<FL EFV=><= 4> EF<D4==O, 4?5 <>65 ?>L>>46G64F<EO 74 

E<?L=>7> F5DFO. 

�>DD>>4DF>= <4T E5D54=V= DV65=L F5D<>EFV=>>EFV, ?V4E>4<FL 4?O 5V?LL>EFV 

G<>6. 

�>=EFDG>FVO, O>4 D>7D>5?OTFLEO, ?>6<==4 6V4?>6V44F< 6EV< ?5D5D4E>64=<< 

6 ?. 2.1 6<<>74<, 6 F><G G<E?V 5GF< ?D<44F=>N 4?O ?4>G64==O >4=VTW 45> >V?L>>E 

>=<7 DV7=>W F>6M<=<. 

&D44<FV==> =4 >E=>6V D>7<VDV6 >=<7< D>7D>5?OTFLEO >4D>4E G?4>>6><, M> 

6>?NG4T >E=>6=<= >>D?GE F4 74E<E=V ?4=5?V. �E=GNFL DV7=V F<?< >>=EFDG>FV= 4 

>>D>5>< 7 >D<L>>N, >57>DF>< 7 >?4?4=4<<, >>D>5>< 7 DV>E4F>D4<< F>M>. 

�4<< =4 >E=>6V D>7<VDV6 >=<7< D>D<4FG �5 D>7D>5?5=<= >4D>4E ?4>>64==O G 

6<7?O4V 6>DEF>>7> DGF?OD4 45> >>D>5>< 7 DV>EGNG<<< 5?5<5=F4<< (74E<E=<<< 

?4=5?O<) 6E5D54<=V. �>=EFDG>FVO 5G45 <VEF<F<: 

ï �57?>E5D54=L> E4< >>D?GE ?4>>64==O, M> 6<7>F>6?5=<= 7 7>DD>>4DF>=G

(4?O 6>DEF>>EFV) 45> >4DF>=G 6<E>>>W MV?L=>EFV. �V= <4F<<5 D>D<G

?4D4?5?5?V?54G V7 <>6?<6VEFN 444?F4FVW 4> DV7=<E D>7<VDV6 >=<7 F4 WE

>V?L>>EFV 6 ?4>>64=V. �E=>6=>N DG=>FVTN G?4>>6>< 7 >4DF>=G T

74557?5G5==O 74E<EFG >=<7< (>=<7) 6V4 <5E4=VG=<E ?>L>>465=L.

4
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ï $>74V?L=<>< 45> 6EF46><, M> GFD<<GNFL >=<7G 6 F5=FD4?L=><G ?>?>65==V

4?O 74?>5V74==O ?5D5<VM5==N >=<7< 6E5D54<=V ?4>>64==O. �V4E<?5=V

6EF46>< 4?O 74?>5V74==O 7<<=4==N >D4W6.

ï �5E4=V7<4<< 74>D<FFO ?4>>64==O <>6GFL 5GF<: 74<>< 7 >4DF>=G, ?<?GG><

45> >?5=>V EFDVG>< 4?O =44V==>7> 74>D<FFO ?4>>64==O, O>V 74557?5GGNFL

5474F>D47>65 6<>>D<EF4==O.

'?4>>6>4 ?>6<==4 ?57>> 6V4>D<64F<EO V =5 6<<474F< E?5FV4?L=<E

V=EFDG<5=FV6. �D>?>=GTFLEO 6<>>D<EF>6G64F< E?5FV4?L=V ?5DD>D>64=V ?V=VW 45> 

E<G6>< 4?O L6<4>>7> 6V4>D<64==O, O>V 7DGG=V 4?O >V=F56>7> E?>6<64G4. &5 F4>>6 

7=<6GT D<7<> ?>L>>465==O >=<7< ?V4 G4E D>7?4>G64==O. 

�?O >?F<<V74FVW 6<D>5=<G>7> ?D>F5EG V 7=<65==O 6<FD4F =4 G?4>>6>G, 64DF> 

>5D4F< >>=EFDG>FVN, O>G ?57>> 75<D4F<. &5 E>>D>GGT 6<FD4F< =4 D>5>GG E<?G F4 

G4E, ?>FDV5=<= 4?O E>?444==O G?4>>6>< =4 6<D>5=<GV= ?V=VW.  

�4 D<E.2.1. =46545=4 D>77>DF>4 D>7D>5?5=>W G?4>>6><, =4 D<E. 2.2 3 ?>>D>6V 

4VO WW E>?444==O 6 ?D>7D4<V Package Desiner. 

$<E. 2.1. 3 $>77>DF>4 D>7D>5?5=>7> ?4>>64==O 

4
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$<E. 2.2. 3 �>>D>>>64 4VO E>?444==O G?4>>6>< 6 ?D>7D4<V Package Desiner 

4
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�?O F>G=>W 6V7G4?V74FVW F4 ?5D56VD>< ?D46<?L=>EFV 4<74==G EF6>D5=4 

FD<6<<VD=4 <>45?L G?4>>6>< 74 4>?><>7>N E?5FV4?V7>64=>W ?D>7D4<< 

SolidWorks. &5 4>76>?OT >FV=<F< F>G=VEFL 4<74==G F4 ?5D56VD<F< ?D>?>DFVW F4 

DG=>FV>=4?L=VEFL >>=EFDG>FVW, 7>>D5<4 WW <VF=VEFL, M5 =4 5F4?V D>7D>5>< 

(?D>T>FG64==O). 

$<E. 2.3. 3 &D<6<<VD=4 <>45?L G?4>>6><, EF6>D5=4 6 ?D>7D4<V SolidWorks 

 �4 >E=>6V 4<74==G <>45?V 6<7>F>6?5=<= DV7<G=<= ?D>F>F<?, O><= 

4>?><>65 >FV=<F< 7DGG=VEFL E>?444==O, <VF=VEFL F4 5EF5F<G=VEFL G?4>>6><. 

�D>F>F<? ?D>E>4<FL 6<?D>5G64==O =4 <VF=VEFL F4 7DGG=VEFL 6<>>D<EF4==O. 

�4 EF44VW F5EFG64==O ?4>G64==O =>7> ?5D56VDONFL =4 <VF=VEFL V 7DGG=VEFL 

6<>>D<EF4==O. 

ï �5E4=VG=V 6<?D>5G64==O: �4>>64==O ?D>E>4<FL F5EFG64==O =4 EFV=>VEFL

4> G44DV6, ?44V==O, F<E>G, 6V5D4FVW, M> E<<G?NT G<>6< D54?L=>7>

FD4=E?>DFG64==O. &5 4>?><474T 6<O6<F< E?45>V <VEFO F4 ?>>D4M<F<

>>=EFDG>FVN.

ï &5EF =4 7DGG=VEFL 6<>>D<EF4==O: �FV=NTFLEO, =4E>V?L>< ?57>>

6V4>D<64F< G?4>>6>G V G< =5 ?>L>>46GTFLEO >=<74 ?V4 G4E D>7?4>>6G64==O.

�FV=NTFLEO 7>6=VL=V= 6<7?O4 G?4>>6><, <>6?<6VEFL 5D5=4G64==O,

4
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=4=5E5==O 4DG>G F4 V=L<E 45>>D4F<6=<E 5?5<5=FV6. 

�4 5F4?V 4>>?D4FN64==O 4?O D>7D>5?5=>W G?4>>6>< <>6GFL 74EF>E>6G64F< 

>74>5?5==O F4 =4=>E<F< 4DG>. �4 FL><G 5F4?V <>6GFL 4>4464F<EO >>?L>D>6V 45> 

5D5=4>64=V 5?5<5=F< (?>7>F<?<, =4>?5=><), ?4<V=G64==O 45> F<E=5==O. 

�>?V7D4DVG=V F5E=>?>7VW 4>76>?ONFL 4DG>G64F< =4 >4DF>=V OE>D46V >>?L>D>6V 

7>5D465==O, ?>7>F<?<, 4>44F>>6V 5?5<5=F< 5D5=4G. �<E>>4 O>VEFL 4DG>G 

(=4?D<>?44, >DE5F=<= 45> F<DD>6<= 4DG>) ?V46<MGT 6V7G4?L=G ?D<645?<6VEFL 

G?4>>6>< V D>5<FL WW ?D<645?<6>N 4?O E?>6<64GV6. 

�<D>5=<FF6> 7>F>6<E 6<D>5V6: �VE?O F5EFG64==O V 74F65D465==O G?4>>6>< 

6<D>5?OTFLEO ?4DFVO 7 GD4EG64==O< 6<5D4=>W F5E=>?>7VW 6<7>F>6?5==O F4 

<4F5DV4?V6. �?O 74557?5G5==O O>>EFV >>6=>W ?4DFVW G?4>>6>< =4?47>46GTFLEO 

?D>F5E >>=FD>?N O>>EFV =4 >>6=><G 5F4?V 6<D>5=<FF64. 

&4>5 E<EF5<4F<G=5 ?D>5>FG64==O G?4>>6>< 4?O >=<7 4>?><474T 4>EO7F< 

74E<EFG F4 5EF5F<G=>W ?D<645?<6>EFV G?4>>6><, 74557?5GGNG< ?D< FL><G 

5>>=><VG=VEFL F4 5>>?>7VG=VEFL. 

�4D47 E?>EF5DV74TFLEO F5=45=FVO ?>4>665==O 6<FFT6>7> F<>?G 6<D>5V6. 

'?4>>6>4 =4E4<?5D54 <4T 6<>>=G64F< FD4=E?>DF=G DG=>FVN, 4?5 6>=4 <>65 EF4F< 

V <4F5DV4?>< 4?O EF6>D5==O V7D4L>>->>=EFDG>F>DV6. �V4?>6V4=5 7>5D465==O 

45F4?5= <4=5GF=L>7> 6<D>5G <>6=4 =4=>E<F< 45> 557?>E5D54=L> =4 6=GFDVL=N 

EF>D>=G ??4E><E 4V?O=>> G?4>>6>< 7 7>DD>>4DF>=G, 45> 6>?444F< 6 E5D54<=G 

G?4>>6>< 6>?44<FV V7 >>?L>D>6<<< E4<>>?5==<<<< =4?V?>4<<. &5 44EFL 

<>6?<6VEFL 4>44F>>6> 557 EGFFT6<E 6<FD4F EF6>D<F< >>D<E=G 45> FV>46G DVG. 

2.4.1. �>?44<LV 7V EE5<>N 4?O 6<DV74==O ?> >>=FGDG 7 7>DD>>4DF>=G 
4?O ?>44?LL>7> 6<>>D<EF4==O >FD<<4=>7> 6<D>5G 

�<>>D<EF4==O 6>?44<LV6 7V EE5<>N 4?O 6<EV>4==O >>=FGDG 7 7>DD>>4DF>=G 

4?O ?>44?LL>7> 6<>>D<EF4==O >FD<<4=>7> 6<D>5G O> 4>44F>>6>7> 5?5<5=F4 

G?4>>6>< 45> 45>>DG 3 F5 4V=E=> FV>464 V45O. 

4
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�EL >V?L>4 4>44F>>6<E 4E?5>FV6, O>V 64DF> 6D4EG64F< ?D< D>7D>5FV F4><E 

6>?44<LV6: 

�<<>7< 4> <4F5DV4?G F4 4DG>G 

ï -V?L=VEFL ?4?5DG. %?V4 >5<D4F< 5V?LL MV?L=<= E4<>>?5NG<= ?4?VD, M>5

6<DV5 7 7>DD>>4DF>=G 5G6 <VF=<< V EFV=><< 4> 45D>D<4FV=.

ï />VEFL 4DG>G. '>D=>-5V?<= 4DG> ?>6<=5= 5GF< GVF><< V >>=FD4EF=<<, M>5

?V=VW D>7DV7G 5G?< 4>5D5 6<4<<V.

ï %FV=>VEFL 4> EF<D4==O. �>5D465==O =4 6>?44<LV =5 ?>6<==> EF<D4F<EO

?D< 5474F>D47>6><G 6<>>D<EF4==V.

ï %FV=>VEFL 4> 6>?>7<. />M> 6>?44<L 5G45 >>=F4>FG64F< 7 6>?>7>N, 64DF>

6<5D4F< 6>4>EFV=><= <4F5DV4? F4 G>D=<?>.

�<<>7< 4> 4<74==G 

ï �V=VW D>7DV7G ?>6<==V 5GF< GVF><<< V ?D>EF<<<, 557 4DV5=<E 45F4?5=, M>5 WE

5G?> ?57>> 6<DV74F<.

ï $>7<VD 6>?44<L4 F4 <4ELF45 7>5D465==O ?>6<==V 6V4?>6V44F< D>7<VDG

>=<7< (?4>>64==N 4?O FD4=E?>DFG64==O >=<7<) F4 5464=><G D>7<VDG

7>F>6>7> 6<D>5G 7 7>DD>>4DF>=G.

ï �<DV5 7 7>DD>>4DF>=G ?>6<=5= <4F< ?D4>F<G=5 74EF>EG64==O, =4?D<>?44,

5GF< ?V4EF46>>N 4?O >=<7<, F5?5D>=G, >>D>5>>N 4?O 4DV5=<E ?D54<5FV6,

5?5<5=F>< 45>>DG 45> >>D5<<< 6<D>5><, O><= E>?444TFLEO 7 45>V?L>>E

45F4?5=.

�D>F5E 6<7>F>6?5==O 

1. �4>?5N64==O 6>?44<L4 =4 7>DD>>4DF>=.

2. �<EV>4==O 45F4?V 7 7>DD>>4DF>=G ?> ?V=VOE, =4=5E5=<E =4 6>?44<LV.

3. �5VD>4 7>F>6>7> 6<D>5G.

�D<>?44< 6<>>D<EF4==O ($<E. 2.4.): 

ï �V4EF46>4 4?O >=<7<: �>?44<L <>65 <VEF<F< 6<>DV=>G ?V4EF46>< G D>D<V

5G>6< 45> DV7GD<, ?>6'O74=>W 7 F5<4F<>>N >=<7<.

4



230658.�$.06.002.�� �=4. 7<V=.  �4F4 6<44==O   �>64 
  UA 

�D>GL 
 

ï �>D>5>4 4?O 4DV5=<E ?D54<5FV6: �>6=4 EF6>D<F< 6<>DV=>G =565?<>>W

>>D>5>< 4?O 755DV74==O 74>?44>>, >?V6FV6 45> V=L<E 4DV5=<E ?D54<5FV6.

ï �?5<5=F 45>>DG: �>?44<L <>65 <VEF<F< 6<>DV=>G DV7GD><, O>4 5G45

?D<>D4L4F< ?>?<FN 7 >=<74<<.

�46?<6> 747=4G<F<: �?O 6<7>F>6?5==O E>?44=<E 6<D>5V6 7 7>DD>>4DF>=G <>65 

7=44>5<F<EO E?5FV4?L=5 >5?44=4==O F4 =46<G><. 

4
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$<E. 2.4. 3 �D<>?44< 6<>>D<EF4==O 6>?44<LV6 7V EE5<>N 4?O 6<EV>4==O 

>>=FGDG 7 7>DD>>4DF>=G. 

4
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2.5. $>7D4EG=>> ?4>G64?L=>7> <4F5DV4?G =4 6<7>F>6?5==O G?4>>6>< 

$>7D4EG=>> ?4>G64?L=>7> <4F5DV4?G 4?O 6<7>F>6?5==O G?4>>6>< 4?O 

V=4<6V4G4?L=>7> FD4=E?>DFG64==O >=<7 6>?NG4T >V?L>4 5F4?V6, ?>6'O74=<E 7 

>FV=>>N =5>5EV4=<E D>7<VDV6, <4F5DV4?V6, >V?L>>EFV G?4>>6>> F4 6<FD4F =4 

6<D>5=<FF6>.  

$>7D4EG=>> ??>MV ?4>G64?L=>7> <4F5DV4?G 

�?O 747>F>6>< G?4>>6><, O>4 5G45 6<>>D<EF>6G64F<EO 4?O FD4=E?>DFG64==O 

>=<7<, <>6=4 6<>>D<EF>6G64F< EF4=44DF=G D>D<G?G ??>MV ?4>G64?L=>7> 

<4F5DV4?G �: 

A= L× H 

45 L 4 4>66<=4 747>F>6><, 

� 4 6<E>F4 747>F>6>< G?4>>6><, 

A=0,711 × 0,31=0,22041 <2
 

�VE?O >5G<E?5==O ??>MV 747>F>6>< 6V4=V<4TFLEO ??>M4, O>4 6<44?OTFLEO ?D< 

6<7>F>6?5==O >?4?4=V6 V 5?5<5=FV6 74>D<FFO ?4>G64==O, V 74 ?>FD55< 4>44TFLEO 

??>M4 4>44F>>6<E 5?5<5=FV6, F4><E O> 6>?44><, DV>E4F>D< 45> 6=GFDVL=V 

?5D57>D>4><, O>M> 6>=< =5>5EV4=V 4?O 74557?5G5==O 74E<EFG. 

�?O 6<7=4G5==O <4E< G?4>>6>< � ?>FDV5=> 7=4F< WW ??>MG F4 MV?L=VEFL 

<4F5DV4?G: 

M=A×d, 

45 A 4 ??>M4 ?4>G64?L=>7> <4F5DV4?G, d 4 MV?L=VEFL <4F5DV4?G 6 7/<². 

�>DD>>4DF>= 7476<G4= <4T MV?L=VEFL 6V4 200 4> 500 7/<². 

�=0,22041×300 = 66 7 

4
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2.6. $>7D4EG=>< =4 <VF=VEFL G?4>>6>< 4?O FD4=E?>DFG64==O >=<7 

�VF=VE=V D>7D4EG=>< >4DF>==>W ?4G>< 6>?NG4NFL 6 E555 >FV=>G 744F=>EFV 

G?4>>6>< 6<FD<<G64F< =464=F465==O 557 ?>L>>465=L. &5 =5>5EV4=> 4?O 

74557?5G5==O WW =44V==>EFV ?D< FD4=E?>DFG64==V F4 755DV74==V F>64DV6. �E=>6=V 

D4>F>D<, O>V 6D4E>6GNFLEO ?D< <VF=VE=<E D>7D4EG=>4E >4DF>==>W G?4>>6><, 

6>?NG4NFL <5E4=VG=V 6?4EF<6>EFV 7>DD>>4DF>=G, 75><5FD<G=V ?4D4<5FD< 

G?4>>6><, 4 F4>>6 =464=F465==O, O><< ?V444TFLEO G?4>>6>4 ?V4 G4E WW 

6<>>D<EF4==O. 

$>7D4EG=>< =4 <VF=VEFL 6<>>=4=V G 4>44F>G Simulation ?D>7D4<< Solid Works, 

6 O>V= V 5G?4 7<>45?L>64=4 3D-<>45?L G?4>>6><. �D< ?>EF4=>6FV 7444GV >5D4=> 

<4F5DV4? G?4>>6>< 3 7>DD>>4DF>=, 7444=> >?>D=G ?>65DE=N V =464=F465==O. 

�D<=<4T<>, M> >>D>5>4 ?5D55G64T 6 =4=5V?LL =5E?D<OF?<6<E G<>64E ?D< 

FD4=E?>DFG64==V = =4 =5W F<E=5 V=L<= ?>4V5=<= 64=F46 647>N 300 � (D<E. 2.5). 

$<E.2.5. �D4=<G=V G<>6< 7444GV =464=F465==O >>D>5>< 

�<>>=4=V D>7D4EG=>< 4?O E<?, M> 4VNFL =4 65DE=N G4EF<=G G?4>>6>< V =4 WW 

D55D4. 

�>6V64?5=F=V =4?DG65==O ?> �V75EG 6 G?4>>6FV 4>DV6=NNFL 3,1ç10^6 �4 

(D<E. 2.6.), M> <5=L5 6 1,3 D47< 6V4 7D4=<G=>7> =4?DG65==O 4?O 7>DD>>4DF>=G, 

O>5 4>DV6=NT 4 ��4. 

4
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$<E. 2.6. �4?DG65==O ?> �V75EG 6 G?4>>6FV 

�4>E<<4?L=V ?5D5<VM5==O E?>EF5DV74NFLEO 6 F5=FD4?L=V= G4EF<=V 

G?4>>6>< ?> WW >D4OE V EF4=>6?OFL 0,12 <<. 

4
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�VF=VE=V D>7D4EG=>< >4DF>==<E G?4>>6>> 4>76>?ONFL 74D4=FG64F<, M> 

G?4>>6>4 5G45 6<>>=G64F< E6>W DG=>FVW ?D< 7444=<E  =464=F465==OE. �>=< 

4>?><474NFL =5 ?<L5 74557?5G<F< =44V==VEFL F4 755D565==O F>64DG ?V4 G4E 

FD4=E?>DFG64==O, 4?5 = >?F<<V7G64F< 6<FD4F< =4 <4F5DV4?< F4 6<D>5=<GV ?D>F5E<. 

$57G?LF4F< D>7D4EG=>G =4 <VF=VEFL E6V4G4FL, M> D>7D>5?5=4 >>=EFDG>FVO 

G?4>>6>< 6<FD<<4T ?D<>?445=V =464=F465==O. 

4



�V4?>6V44?L=4 >D74=V74FVO 
�'%& 

&5E=VG=5 G77>465==O 
'5?5?N> �.�. 

�<4 4>>G<5=F4 
�>OE=N64?L=4 74?<E>4 

%F4FGE 4>>G<5=F4 

�4764, 4>44F>>64 =4764 

$��'�,&�&� ��'����% 

��%������, 

$>7D>5=<> 4>>G<5=F4 
�>7G?O %.�. 

�>>G<5=F 74F65D465=> 
�4664 �.�. 

   �?4E=<> 4>>G<5=F4 

�'%& =4. 7<V=. �4F4 6<44==O �>64 
UA 

�D>GL 
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3. $57G?LF4F< =4G>>6<E 4>E?V465=L
3.1. %F4= D<=>G G?4>>6>< 7 7>DD>>4DF>=G 

�>DD>>4DF>= 6 >E=>6=><G 6<>>D<EF>6GTFLEO 4?O 6<D>5=<FF64 ?4>>64=L, O>V 

6<>>D<EF>6GNFLEO ?5D5646=> 4?O FD4=E?>DFG64==O F4 755DV74==O F>64DV6 45> O> 

6F>D<==4 G?4>>6>4, ?D<7=4G5=4 4?O 755DV74==O ?D>4G>FV6, D>7<VM5=<E G 

?5D6<==V= G?4>>6FV. 

�4>>64==O 7 7>DD>64=>7> >4DF>=G T =4=5V?LL ?D54EF46=<FL>>N >4F57>DVTN 

7 G4EF>>N D<=>G 75%.  

$<=>> 7>DD>G?4>>6>< E57<5=F>64=<= 74 >><?4=VO<<, D57V>=4<< (>D4W=4<<), 

F<?4<< F4 74EF>EG64==O<<. �4 D<=>G 7>DD>G?4>>6>< ?V45D4<< T: �V6=VG=4 

�<5D<>4 (%,�, �4=444), �6D>?4 (�V<5GG<=4, $D4=FVO, �5?<>>5D<F4=VO, �F4?VO); 

�7V=EL>>-&<E>>>54=EL><= D57V>= (�<F4=, /?>=VO, �V645==4 �>D5O, �=4VO, 

�6EFD4?VO, �=4>=57VO, &4W?4=4, �4?4=7VO); �4F<=EL>4 �<5D<>4 (�5>E<>4, 

�D47<?VO, �D75=F<=4, �>?G<5VO); �?<7L><= %EV4 V �DD<>4 (&GD5GG<=4, %4G4V6EL>4 

�D46VO, ���). �4=5V?LL<<< 6<D>5=<>4<< 7>DD>F4D< G E6VFV T: DS Smith 

Packaging, Packaging, International Paper, Menasha, Corrugated Container, Atlantic 

Corrugated Box, Wisconsin Packaging, Arabian Packaging, Cascades, Klabin, GWP, 

Mondi, TGI Packaging, Georgia-Pacific, Smurfit Kappa, Westrock, Rengo, Saica, 

Pratt Industries, Oji Holdings. 

/> E6V4G4FL D57G?LF4F< =4G>>6<E 4>E?V465=L, ?D>6545=<E =4 7?>54?L=><G, 

D57V>=4?L=><G, =4FV>=4?L=><G DV6=OE, EFDV<>5 7D>EF4==O ?>?G?OD=>EFV 

7>DD>G?4>>6>< 6 E6VFV 557?>E5D54=L> ?>69O74=> 7 D>76<F>>< ?D>446V6 G5D57 

V=F5D=5F 3 5?5>FD>==>W >><5DFVW, O>V EGFFT6> 75V?LL<?<EO ?V4 G4E ?4=45<VW 

COVID-19. ' 76VFV UNCTAD <VEF<FLEO V=D>D<4FVO ?D> F5, M> G4EF>4 5?5>FD>==>W 

>><5DFVW G ED5DV D>74DV5=>W F>D7V6?V ?V4 G4E ?4=45<VW 7D>E?4 7 16% 4> 19% G 2020 

D>FV, V =444?V FV F<DD< ?D>4>66<?< 7D>EF4F<. �=F5D=5F-<4747<=< EE<?L=V 4> 

>?F<<V74FVW ?>7VEF<G=<E ?D>F5EV6, =4<474NG<EL <V=V<V7G64F< = 6<FD4F< =4 

4
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?>7VEF<>G. �>DD>>4DF>= O> ?4>G64?L=<= <4F5DV4? 4G65 7DGG=<=, >E>V?L>< 

>>LFGT 6V4=>E=> =54>D>7>, 4?5 4>5D5 74E<M4T F>64D, O><= V=>4V 4>6>4<FLEO 

=44E<?4F< =4 65?<>V 6V4EF4=V, 6<>>D<EF>6GNG< DV7=<= FD4=E?>DF F4 >V?L>4 

?5D564=F465=L. �7V4=> 7 >FV=>4<< GMI, D<=>> 7>DD>G?4>>6>< <4T ?5D56<M<F< 

91,3 <V?LOD44 4>?4DV6 4> 2028 D>FV 74 G<>6<, M> F5<?< D>76<F>G 5?5>FD>==>W 

>><5DFVW G E6VFV 74?<L4FLEO =4 ?D>7=>7>64=><G DV6=V. 

�4D47 E6VF>6<= ?>?<F =4 G?4>>6>G 4?O 5?5>FD>==>W >><5DFVW EF4=>6<FL 75,3 

<?D4 4>?4DV6. �>DD>G?4>>6>4 <4T =4=6<M<= F5<? 7D>EF4==O 3 9,5% M>DVG=> 4> 

2029 D>>G [�4=5GF=T G?4>>6>< 4?O 5?5>FD>==>W >><5DFVW 4> 2029 D>>G | ��& 

'?4>>6>4. �D>6V4=<= V=D>D<4FV==<= E4=F 6 ?4>G64?L=V= V=4GEFDVW | ��& 

'?4>>6>4. URL: https://www.upakjour.com.ua/novini/kopiya-klub/the-future-of-e-

commerce-packaging-to-2029 (44F4 765D=5==O: 04.12.2024).]. 

$<E.3.1. %6VF>6<= ?>?<F =4 G?4>>6>G 4?O 5?5>FD>==>W >><5DFVW ?> F<?4< 

<4F5DV4?V6 

�?5>FD>==4 >><5DFVO ?>D>4<?4 ?>O6G E<EF5< fit-to-product (FtP) 45> E<EF5< 

box-on-demand, 7G<>6?5=<E, 7>>D5<4, ?>FD554<< E?5FV4?V7>64=<E ?D>446FV6 

5?5>FD>==>W >><5DFVW, F4><E O> Amazon V Staples. &O F5E=>?>7VO 44T <>6?<6VEFL 

6<7>F>6?OF< V=4<6V4G4?L=G 6F>D<==G G?4>>6>G =4 >E=>6V F>G=>7> D>7<VDG 

?D>4G>FG, M> ?4>GTFLEO, 6>?NG=> 7 =5EF4=44DF=<<< D>D<4<<. �?O >V=F56>7> 

>>D<EFG64G4 F5 GEG64T ?>FD55G G 65?<><E 74?4E4E >>D>5>> EF4=44DF=>7> D>7<VDG, 

O>V G4EF> ?>FD55GNFL 65?<>>W >V?L>>EFV =4?>6=N64G4. 

4
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�=L<< D4>F>D><, M> E?D<OT D>76<F>G D<=>G 7>DD>G?4>>6><, T D>76<F>> 

F5E=>?>7V= F<DD>6>7> 4DG>G. �=GG>VEFL 4>66<=< F<D46V6, 5>>=><VO 6<FD4F =4 

=4?4LFG64==O, <>6?<6VEFL ?5DE>=4?V74FVW M>4> 5D5=4V6, D57V>=V6, <4747<=V6 G< 

>>D5<<E >EV5, 4 F4>>6 DV65=L O>>EFV, O><= F5?5D 4>EFG?=<= 7464O>< =>6VF=V< 

F5E=>?>7VO<, 4 GE5 F5 EF6>DNT «V454?L=<= LF>D<» <>6?<6>EFV 7D>EF4==O 4?O 

6<D>5=<>V6 G?4>>6>< V 4DG>4D5=L. 

�4DF>==4 G?4>>6>4 F4>>6 6V4GG64T =>6V F5E=>?>7VW 4DG>G, O>V 6>?NG4NFL 

=45474F> 5V?LL5, =V6 ?D>EF> =>6V >>?L>D<. �>E?5D<<5=FGNFL V7 5V?LL 

4<=4<VG=<<< E?5FV4?L=<<< ?>>D<FFO<<, O>V 6>?NG4NFL G=V>4?L=V 7<V=< >>?L>DG 

F4 4D><4F<G=V V==>64FVW, O>V 4>76>?ONFL >><?4=VO<-6<D>5=<>4< G?4>>6>< 

D>7D>5?OF< 5V?LL DV7=><4=VF=<= 4E>DF<<5=F EF<?V6 G?4>>6><. �4=<< V7 6V4><<E 

=>6<E 6<=4E>4V6 G ED5DV 4DG>G T NanoInk =4 6>4=V= >E=>6V, O>5 ?4<V=GTFLEO 

557?>E5D54=L> =4 G?4>>6>G, =5 D>7D<64NG< WW. �V= =5 FV?L>< <>65 ?>7?<=4F< 

E6VF?>, 4?5 F4>>6 T 5V?LL G=V65DE4?L=<< V 5>>=><VG=> 5D5>F<6=<<. [Future Trends 

in Cardboard Packaging - General Partition Company. General Partition Company. 

URL: https://www.generalpartition.com/future-trends-in-cardboard-packaging/ (date 

of access: 24.11.2024)]. 

�> 2021 D>>G D<=>> ?4>>64=L 7D>EF46 EF45V?L=>, >4=4> =4 =L>7> EGFFT6> 

6??<=G?< D>EV=EL>4 47D5EVO ?D>F< '>D4W=< F4 ?4=45<VO, E?D<G<=5=4 COVID-19. 

�V==4, M> FD<64T <4=65 FD< D>><, E?D<G<=<?4 ?>?VF<G=G F4 5>>=><VG=G 

=5EF45V?L=VEFL, M> ?D<765?> 4> 7=<65==O >G?V65?L=>W E?D><>6=>EFV E?>6<64GV6 

G D57V>=V. �DV< F>7>, ?4=45<VO E5D=>7=> ?>DGL<?4 ?4=FN6>< ?>EF46>>, M> 

?D<765?> 4> ?D>5?5< G 6<D>5=<FF6V F4 4<EFD<5GFVW 4?O 6<D>5=<>V6. ' D57G?LF4FV 

>GV>GTFLEO ?>6V?L=5 7D>EF4==O D<=>G G5D57 EG>G?=<= 6??<6 F<E D4>F>DV6. �4 F?V 

74DV>E>64=>7> G 2023 D>FV E>>D>G5==O <4=65 6EVE 6<4V6 G?4>>6>< G?4>>6>4 7 

?4?5DG V >4DF>=G 74?<L4TFLEO >4=VTN 7 =4=5V?LL D5?D575=F4F<6=<E G 6EL><G 

E5>F>DV 6 F>==4E: 33% G4EF>< D<=>G F4 26,8% 74 >5EO7>< >5>D>FG, ?>EFG?4NG<EL 

?<L5 ??4EF<>>6V= G?4>>6FV. 

�E>FV4FVW ?4?5D>6>W ?D><<E?>6>EFV DV7=<E >D4W=, O>V 6>?NG4NFL E5>F>D 

?4?5D>6>W F4 >4DF>==>W G?4>>6><, DV>EG64?< ?><VF=G F5=45=FVN 4> 7=<65==O G  

4



230658.�$.06.003.�� �=4. 7<V=.  �4F4 6<44==O   �>64 
  UA 

�D>GL 
 

2023 D>FV. �>E?5DF< 66464NFL, M> F5 5G?> D57G?LF4F>< F5E=VG=>7> 

?5D5>E=4M5==O V 7=<65==O 6<D>5=<G<E 6<FD4F: ?VE?O 7=4G=>7> 7D>EF4==O 6<FD4F 

=4 6<D>5=<FF6>, 74DV>E>64=>7> G 2022 D>FV, FV=< 6?4?< =4EFG?=>7> D>>G, 

6EF4=>6<6L<EL =4 =<6G<E 7=4G5==OE V, O> =4E?V4>>, 7<5=L<6L< 64DFVEFL 

F>64D>>5V7G. 

�=4?V7 44=<E M>4> E<FG4FVW 6 27 >D4W=4E �6D>?< ?>>4746, M> 6<D>5=<FF6> 

?4?5D>6>W ?D><<E?>6>EFV 6?4?> =4 -7,3%, F>4V O> >5>D>F 3 =4 -12,3%; =4 >EF4==V= 

?>>47=<> E<?L=> 6??<=G?> ?44V==O 6<D>5=<FF64 6 �V<5GG<=V, O>5 7465DL<?> 

2023 DV> V7 ?44V==O< >5>D>FG =4 -15,4%. &O F5=45=FVO F4>>6 E?>EF5DV74?4EO 6 

�>?LMV, �E?4=VW F4 $D4=FVW, 45 ?44V==O 74664< 6<D464?>EO 46>7=4G=<<< 

F<DD4<<, 4?5 <5=L>W V=F5=E<6=>EFV. 

� 2023 ?> 2030 DV> D<=>> 7>DD>G?4>>6>< 74 ?D>7=>74<< 5>E?5DFV6 

45<>=EFDG64F<<5 EF45V?L=5 7D>EF4==O. �>=> >5G<>6?5=5 7D>EF4==O< E?>6<6G>7> 

?>?<FG, ?D>7D5E>< G F5E=>?>7VOE V 7<V=>N E?>6<6G<E G?>4>54=L. 

$<=>> ?4?5D>6>W G?4>>6>< 6 '>D4W=V 6 >E=>6=><G ?D54EF46?5=<= 

?D>4G>FVTN 6VFG<7=O=>7> 6<D>5=<FF64, >4=4> 6V= T G4EF>>6> 74?56=<< 6V4 

V<?>DFG >E=>6=>7> 6<4G E<D>6<=< (G4EF>4 V<?>DF>64=>W <4>G?4FGD< E>?4?4 ?>=44 

32 % G 2023 D.). 

�<=VEFL D<=>G G?4>>6>< 7 >4DF>=G V ?4?5DG 4?O E4DG>6<E ?D>4G>FV6 G 2023 

D>FV E>?4?4 10 <?D4 7D<65=L, M> =4 4 <?D4 <5=L5 6V4 ?>>47=<>4 T<=>EFV D<=>G 

4>6>T==>7> 2021 D>>G F4 646VGV 5V?LL5 6V4 FL>7> 6 ?>>47=<>4 74 2022 DV>. &5 

6>47GT =4 4>6>?V L6<4>5 6V4=>6?5==O ?D>4G>F<6=>W 4VO?L=>EFV FL>7> D<=>G, 

=46VFL 6 G<>64E 6V==<. &4>, 74 ?5DLV 5 <VEOFV6 2024 D>>G T<=VEFL D<=>G 665 E>?4?4 

70% 6V4 ?>>47=<>4 2023 D>>G F4 <>65 ?5D56<M<F< ?>>47=<> 2021 D>>G. 

%5>F>D 6<D>5=<FF64 ?4>G64?L=>W ?D>4G>FVW <4T 7=4G=<= ?>F5=FV4? 4?O 

74?GG5==O O> 6=GFDVL=VE, F4> V 7>6=VL=VE V=65EF<FV=, >4=4> >?NG>6<< D4>F>D><, 

M> 6<7=4G4T 74?GG5==O V=65EF<FV=, 5G45 5>>=><VG=4 F4 ?>?VF<G=4 EF45V?L=VEFL 6 

>D4W=V. %F4=>< =4 2023 DV> ?D>4G>FVO G>D4W=EL><E 6<D>5=<>V6 <4T ?>?<F 

?5D5646=> 6 EGEV4=VE >D4W=4E. �D4E>6GNG< ?>7VEF<G=V E>?44=>MV F4 ?D>7=>7< 

7D>EF4==O FV= =4 ?4?<6>-<4EF<?L=V <4F5DV4?< 6 '>D4W=V F4 >D4W=4E �%, 64DF> 
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E?D>5G64F< D>7L<DN64F< 665 =4?47>465=G E?V6?D4FN 7 =4=5?<6G<<< >D4W=4<< 

7 >>D>F><< ?>7VEF<G=<< ??5G5< 3 $G<G=VTN, �>?74DVTN, '7>DM<=>N, 4 74 G<>6< 

6V4=>6?5==O <>DEL>>W F>D7V6?V 6 ?>6=><G >5EO7V 3 &GD5GG<=>N [�=4?V7 D<=>G 

?4?5D>6>W F4 >4DF>==>W G?4>>6>< 4?O E4DG>6<E ?D>4G>FV6 (?5D6<==>W, 6F>D<==>W, 

FD4=E?>DF=>W) 6 '>D4W=V. 2024 DV>. Pro-Consulting. URL: https://pro-

consulting.ua/ua/issledovanie-rynka/analiz-rynka-bumazhnoj-i-kartonnoj-upakovki-

dlya-pishevyh-produktov-pervichnoj-vtorichnoj-transportnoj-v-ukraine-2024-

god (44F4 765D=5==O: 30.11.2024).]. 

&4><< G<=><, ?5DE?5>F<6< D>76<F>G D<=>G G?4>>6>< ?5DE?5>F<6=V, 

>GV>GTFLEO =>7> EFV=>5 7D>EF4==O. 

3.2. �??<6 ?4>>64==O 7 7>DD>>4DF>=G =4 5>>?>7VN 

�46?<6>N DGLV==>N E<?>N D<=>G 7>DD>G?4>>6>< T 7D>EF4NG4 >5V7=4=VEFL 

E?>6<64GV6 ?D> 74>D>69O F4 5?47>?>?GGGO. &O ?V46<M5=4 E6V4><VEFL ?D<765?4 4> 

DV7>>7> 7D>EF4==O ?>?<FG =4 7>DD>G?4>>6>G, O>4 E?D<=<4TFLEO O> 5V?LL 74>D>64 

F4 ?D<D>4=4 4?LF5D=4F<64. �DV< F>7>, F5E=>?>7VG=<= ?D>7D5E G 74?G7V 

7>DD>G?4>>6>< ?D<76V6 4> ?>O6< V==>64FV==<E, 5D5>F<6=VL<E V EFV=><E <5F>4V6 

6<D>5=<FF64, M> M5 5V?LL5 E?D<O?> 7D>EF4==N D<=>G. 

�5V?LL5==O 6<>>D<EF4==O 7>DD>>4DF>=G ?>69O74=5 V7 =>7> 5>>?>7VG=VEFN, =4 

M> 4G65 765DF4T G647G <>?>45 ?>>>?V==O E?>6<64GV6. �>>?>7VG=VEFL EF4T 6E5 

5V?LL 646?<6<< ?<F4==O< G 6EL><G ?4=FN6>G EF6>D5==O 64DF>EFV 3 =>7> ?57>> 

?5D5D>5<F<, 4 F5?N?>7=>-?4?5D>64 ?D><<E?>6VEFL G65 6?D46=> ?5D5F6>DNT =>7> 

=4 =>6V ?>>>?V==O F4D=>7> >4DF>=G. &V O>>EFV >7=4G4NFL 7D>EF4==O ?>?G?OD=>EFV 

7>DD>64=<E 74E<E=<E D>D<4FV6 ?>DV6=O=> 7 4?LF5D=4F<64<< =4 ?>?V<5D=V= 

>E=>6V, F4><<< O> ?V=>?>?VEF<D>? (EPS) [Five trends changing the corrugated 

packaging market | Smithers. Smithers. 

URL: https://www.smithers.com/resources/2019/jan/trends-changing-the-corrugated-

packaging-market (date of access: 25.11.2024)]. 

70-90% 7>DD>>4DF>=G ?57>> ?5D5D>5?OTFLEO G< D>7>?444TFLEO =4

76<G4==><G E<VFFT764?<MV. $57G?LF4F< 4=4?V7G COMIECO 3 >>=E>DFVG<G 
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>D74=V74FVW CONAI, M> 74=<4TFLEO 74557?5G5==O< 75>DG ?4?5DG F4 >4DF>=G 3 

E6V4G4FL ?D> 7D>EF4==O >V?L>>EFV ?5D5D>5?5=>W G?4>>6>< =4 +7,7% (4,7 <?= F>==) 

?D< >4=>G4E=><G ?44V==V >5EO7V6, M> 6<?GE>4NFLEO 4?O E?>6<64==O. $V65=L 

?5D5D>5>< G 2023 D>FV 7DVE 4> 92%, F>4V O> G 2022 D>FV 6V= EF4=>6<6 80%. %E>6V 

F5=45=FVW E?>EF5DV74NFLEO G 5474FL>E D>76<=5=<E >D4W=4E. 

�<6G5 =46545=V 44=V 74 ?5DV>4 7 1960 ?> 2018 DV> (F45?.3.1, D<E.3.2), M> 

EF>EGNFLEO 7474?L=>W >V?L>>EFV F>== ?4?5DG F4 >4DF>=G, 6<D>5?5=<E, 

?5D5D>5?5=<E, >><?>EF>64=<E, E?4?5=<E V7 D5>G?5D4FVTN 5=5D7VW F4 6<6575=<E =4 

E<VF=<> G %,�. 

&45?<FO 3.1. - 1960-2018 �4=V M>4> ?4?5DG F4 >4DF>=G 6 F65D4<E ?>5GF>6<E 
6V4E>44E 74 647>N (G F<EOG4E F>==, %,�) 

1960 
DV> 

1970 
DV> 

1980 
DV> 

1990 
DV> 

2000 
DV> 

2005 
DV> 

2010 
DV> 

2015 
DV> 

2017 
DV> 

2018 
DV> 

�<D>5?5=> 29 990 44,310 55,160 72 
730 

87 
740 

84 
840 71,310 68 

050 67 010 67390 

�5D5D>5?5=> 5080 6770 11740 20230 37560 41960 44570 45320 44,170 45 
970 

�><?>EF>64=> - - - - - - - - - - 
%?4?5=> 7 
D5>G?5D4FVTN 
5=5D7VW 

- 150 860 8930 9730 7800 4740 4450 4490 4200 

�64?<M5 24 910 37390 42560 43570 40450 35080 22000 18280 18350 17220 
�D>G5D> G F45?<FV >7=4G4T, M> 44=V =54>EFG?=V. 

�65D5?>: AF&PA 3 �<5D<>4=EL>4 ?VE>64 F4 ?4?5D>64 4E>FV4FVO. 

AF&PA ?>6V4><?OT, M> DV65=L ?5D5D>5>< ?4?5DG G 2022 D>FV EF4=>6<6 

67,9%, 45M> 7=<7<6L<EL ?>DV6=O=> 7 ?>>47=<>>< 2021 D>>G G 68%, ?D< FL><G 

5G?> ?5D5D>5?5=> 49,1 <V?L=>=4 F>==. ' 2022 D>FV DV65=L ?5D5D>5>< >4DF>=G 

EF4=>6<6 93,6%, M> =4 2,4% ?5D56<MGT ?>>47=<> 2021 D>>G. �4 44=<<< FVTW 

4E>FV4FVW, 7>DD>64=<= >4DF>= V ?4?VD T =4=5V?LL ?5D5D>5?5=<< ?4>G64?L=<< 

<4F5DV4?>< G %,�. 
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$<E. 3.2. �5=546<5=F 6V4E>4V6 ?4?5DG V >4DF>=G 1960 3 2018 D>>< 

�5D5D>5>4 6V4E>4V6 ?4?5D>6>W F4 >4DF>==>W G?4>>6>< 6 �6D>?5=EL>><G 

%>N7V (�%-27) 7 2005 ?> 2022 DD. FD<<4TFLEO =4 EF45V?L=> 6<E>>><G DV6=V 

(D<E.3.3), 7 ?5DE?5>F<6>N 7D>EF< 4> 85% 4> 2030 D>>G (D<E.3.4). 

$<E.3.3. %F4= ?5D5D>5>< 6V4E>4V6 ?4?5D>6>W F4 >4DF>==>W G?4>>6>< 6 �% 

4
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$<E. 3.4. &V?V ?5D5D>5>< G?4>>6>< 6 �6D>?5=EL>><G %>N7V (�%-27) G 2025 V 2030 

D>>4E 74 F<?>< 

3.3. �>45?N64==O F5E=>?>7VG=>7> ?D>F5EG 

�FV=N64==O F4 6<5VD ?DV>D<F5F=<E ?4D4<5FDV6 4?O ?D>4G>FVW, M> 

?D>5>FGTFLEO, 6<>>=4=> <5F>4>< 5>E?5DF=<E >FV=>>. 

,5EF< 5>E?5DF4< 5G?> 74?D>?>=>64=> >FV=<F< 646?<6VEFL ?9OF< 

E4D4>F5D<EF<> G?4>>6><: 5>>?>7VG=VEFL (�), ?D>EF>F4 6<7>F>6?5==O (�); 

5>>=><VG=VEFL (�>), DG=>FV>=4?L=VEFL ($); 7DGG=VEFL (�). '7474?L=5=4 V=D>D<4FVO 

=46545=4 6 F45?.3.2. 

&45?<FO 3.2 �4FD<FO 5>E?5DF=<E >FV=>> E4D4>F5D<EF<> G?4>>6>< 

(�) (��) (�>) ($) (�) %G<4 �474 
?4D4<5FD4, 
% 

(�) 1 1,0 1,166667 1 1 5,2 20,7 
(��) 1,0 1 1,5 1 1 5,5 22,0 
(�>) 0,833333 0,5 1 1,0 1 4,3 17,3 
($) 1 1 1,0 1 1,2 5,2 20,7 
(�) 1 1 1 0,8 1 4,8 19,3 

25,0 100 

4
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->5 >FV=<F< 4>FV?L=VEFL 6<5>DG E4D4>F5D<EF<> G?4>>6><, =4 O>V =4E4<?5D54 

?>FDV5=> 76464F<, G7474?L=NT<> 44=V 6 F45?.3.3 V 5G4GT<> 4V47D4<G �4D5F> 

(D<E.3.5). 

&45?<FO 3.3. '7474?L=5=4 <4FD<FO 5>E?5DF=<E >FV=>> 

%4D4>F5D<EF<>
4 ?4>>64==O 

EG<4 
54?V6 

5>E?5DFV
6 

�474 
?4D4<5FD4

, % 
�4>>?<G5=<
= 6V4E>F>> 

(��) 5,5 22 22 
(�) 5,2 20,7 42,7 
($) 5,2 20,7 63,4 
(�) 4,8 19,3 82,7 

(�>) 4,3 17,3 100 

$<E. 3.5. �V47D4<4 �4D5F> =4 >E=>6V >FV=>> 5>E?5DFV6 

�4 >E=>6V >FD<<4=<E D57G?LF4FV6 D>D<G?NT<> 6<E=>6><: 

ï � ?9OF< D>77?O=GF<E E4D4>F5D<EF<> 74 ?D46<?>< «75/25» G<==<>4<<,

O>V <>6GFL 6<7=4G<F< GE?VE G?4>>6><, M> D>7D>5?OTFLEO, =4 D<=>G, T ?D>EF>F4 

6<7>F>6?5==O (�); 5>>?>7VG=VEFL (�), DG=>FV>=4?L=VEFL ($); 7DGG=VEFL (�). 

�>>=><VG=VEFL (�>) G?4>>6>< V, 6V4?>6V4=> WW FV=4 =5 T 6<7=4G4?L=<< G<==<>><.  

ï �D>EF>F4 6<7>F>6?5==O ?5D5454G4T 4>EF4F=L> ?D>EFG >>=EFDG>FVN,
4?O 6<7>F>6?5==O O>>W <>6=4 6<>>D<EF>6G64F< G=V65DE4?L=5, 4?O 6<>>=4==O 
E6>WE DG=>FV=, >5?44=4==O. 
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ï �>>?>7VG=VEFL 3 FD5=4 EGG4E=>EFV, FGD5>F4 ?D> =46>>?<L=T

E5D54>6<M5 >5G<>6?NT ?D<==OFFO 5474FL>E DVL5=L, V G 6<D>5=<FF6V, = G ?>5GFV. 

�<>>D<EF4==O 7>DD>>4DF>=G 4?O EF6>D5==O G?4>>6>< 6V4?>6V44T F<< 74?<F4<. 

ï $G=>FV>=4?L=VEFL G?4>>6>< ?5D5454G4T <>6?<6VEFL WW 6<>>D<EF4==O

=5 ?<L5 74 ?DO<<< (FD4=E?>DFG64==O), 4 = 4>44F>>6<< ?D<7=4G5==O< (>D74=V74FVO 

4>76V??O, 7D4). &5 ?>4>66GT 6<FFT6<= F<>? G?4>>6>< V 74>M446GT O> <4F5DV4?L=V, 

F4> V E<D>6<==V D5EGDE<. 

4



�V4?>6V44?L=4 >D74=V74FVO 
�'%& 

&5E=VG=5 G77>465==O 
'5?5?N> �.�. 

�<4 4>>G<5=F4 
�>OE=N64?L=4 74?<E>4 

%F4FGE 4>>G<5=F4 

�4764, 4>44F>>64 =4764 
�D>5>FG64==O >><??5>E=>7> 

F5E=>?>7VG=>7> ?D>F5EG 
6<D>5=<FF64 

$>7D>5=<> 4>>G<5=F4 
�>7G?O %.�. 

�>>G<5=F 74F65D465=> 
�4664 �.�. 

   �?4E=<> 4>>G<5=F4 

�'%& 

=4. 7<V=. �4F4 6<44==O �>64 
UA 

�D>GL 
 

230658.�$.06.004.�� 

4. �$���&'����/ �������%���� &�%������'����
�$�&�%' ��$����&&�� 

4.1. �D><<E?>65 74644==O =4 D>7D>5?5==O ?D>5>FG ?V4?D<T<EF64 ?> 

6<7>F>6?5==O F4 ?>?V7D4DVG=>7> >D>D<?5==O G?4>>6>< 4?O V=4<6V4G4?L=>7> 

FD4=E?>DFG64==O >=<7 

&45?<FO 4.1.  3 �D><<E?>65 74644==O =4 >4DF>==5 6<D>5=<FF6> 

7 &<?< ?D>4G>FVW 
�V?L>VEFL 

=476 =4 DV> 

$>D<4F, 

<< 

$>D<4F 

4DG>4DEL>>7> 

4D>GL4, << 

�V?L>VEFL 

6<D>5V6 =4 

>4=><G 

4D>GLV, 

D>77>DFFV 

LF. 

&<D46, 

F<E. 

$4D5>6V

EFL 

1 

�=4<6V4G4?L=5 

FD4=E?>DF=5 

?4>>64==O 4?O 

>=<7 7 

7>DD>>4DF>=G 

(6<EV>4==O F4 

5V7G64==O =4 

??>F5DV) 

1 310E711 

�<7>F>6?5==O   

?V4 

74<>6?5==O 

330E720 

1 200 0+0 
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&45?<FO 4.2.  3 �D><<E?>65 74644==O =4 ?4?5D>65 6<D>5=<FF6> 

7 &<?< ?D>4G>FVW 
�V?L>VEFL 

=476 =4 DV> 

$>D<4F, 

<< 

$>D<4F 

4DG>4DEL>>7> 

4D>GL4, << 

�V?L>VEFL 

6<D>5V6 =4 

>4=><G 

4D>GLV, 

D>77>DFFV 

LF. 

&<D46, 

F<E. 

$4D5>6V

EFL 

1 

�>?44<LV 7 

>>=FGD4<< 

6<DV74==O =4 

E4<>>?5NG><G 

?4?5DV 

(4DG>, ?>DV7>4 =4 

DV74>G) 

1 
�5 

148E210 
320E450 8 1600 1+0 

2 

�6D>D?4TD 

(4DG>, ?>DV7>4 =4 

DV74>G) 

1000 100E210 320E450 6 4+4 

3 

�6D>5G>?5F 

(4DG>, ?>DV7>4 =4 

DV74>G, 

5V7G64==O) 

100 

210E297 

(100E210 

6 E>?445-

=><G 

6<7?O4V) 

320E450 2 4+4 

4 

�<EFV6>4 

(4DG>, ?>DV7>4 =4 

DV74>G) 

500 
�4 

210E297 
320E450 2 4+0 

5 

�<EFV6>4 

(4DG>, ?>DV7>4 =4 

DV74>G) 

250 
�4 

210E297 
320E450 2 4+4 

6 

�<EFV6>4 

(4DG>, ?>DV7>4 =4 

DV74>G) 

500 
�3 

297E420 
320E450 1 4+0 
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7 &<?< ?D>4G>FVW 
�V?L>VEFL 

=476 =4 DV> 

$>D<4F, 

<< 

$>D<4F 

4DG>4DEL>>7> 

4D>GL4, << 

�V?L>VEFL 

6<D>5V6 =4 

>4=><G 

4D>GLV, 

D>77>DFFV 

LF. 

&<D46, 

F<E. 

$4D5>6V

EFL 

7 

�<EFV6>4 

(4DG>, ?>DV7>4 =4 

DV74>G) 

200 
�3 

297E420 
320E450 1 4+4 

8 

�V7<FV6>4 

(4DG>, ?>DV7>4 =4 

DV74>G) 

250 50E90 320E450 24 4+4 

9 

�V7<FV6>4 �6D> 

(4DG>, ?>DV7>4 =4 

DV74>G) 

100 55E85 320E450 25 4+4 

10 

�<EFV6>4 

E4<>>?5NG4 7 

DV7GD=>N 

6<EVG>>N 

(4DG>, ??>F5D=4 

?>DV7>4, 

DV=4?L=4 ?>DV7>4 

6 D>D<4F =4 

DV74>G) 

200 
�5 

148E210 
320E450 4 4+0 

11 

�<EFV6>4 

E4<>>?5NG4  

<5F4?V7>64=4 7 

DV7GD=>N 

6<EVG>>N 

(4DG>, ??>F5D=4 

?>DV7>4, 

DV=4?L=4 ?>DV7>4 

100 
�5 

148E210 
320E450 4 4+0 

4
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7 &<?< ?D>4G>FVW 
�V?L>VEFL 

=476 =4 DV> 

$>D<4F, 

<< 

$>D<4F 

4DG>4DEL>>7> 

4D>GL4, << 

�V?L>VEFL 

6<D>5V6 =4 

>4=><G 

4D>GLV, 

D>77>DFFV 

LF. 

&<D46, 

F<E. 

$4D5>6V

EFL 

6 D>D<4F =4 

DV74>G) 

12 

�4?>4 4?O 

4>>G<5=FV6 

(4DG>, 5V7G64==O 

F4 6<EV>4==O =4 

??>F5DV) 

50 305E440 330E500 1 4+0 

13 

�>=65DF 

(4DG>, 5V7G64==O 

F4 6<EV>4==O =4 

??>F5DV, 

?>>?5=>4) 

100 110E220 330E470 2 4+0 

14 

�>D>5>4 

(4DG>, 5V7G64==O 

F4 6<EV>4==O =4 

??>F5DV, 

?>>?5=>4) 

50 320E450 2 4+0 

4
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4.2. �<5VD F5E=>?>7VW F4 EFDG>FGD< 6<D>5=<G<E ?D>F5EV6. 

$<E. 4.1 �?>>-EE5<4 ?D>F5EG 6<7>F>6?5==O ?4>>64==O 

4
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4.3. �<5VD >5?44=4==O F4 <4F5DV4?V6. 

4.3.1. �<5VD >5?44=4==O. 

$>7D>5>4 F4 6<7>F>6?5==O ?4>>64==O 4?O V=4<6V4G4?L=>7> FD4=E?>DFG64==O 

>=<7 6<<474T 74EF>EG64==O 6<E>>>O>VE=>7> >5?44=4==O, O>5 74557?5GGT F>G=VEFL, 

L6<4>VEFL V 5D5>F<6=VEFL ?D>F5EG 6<D>5=<FF64. �<6G5 >5�DG=F>64=> 6<5VD 

>5?44=4==O F4 <4F5DV4?V6, =5>5EV4=<E 4?O EF6>D5==O =44V==>7>, DG=>FV>=4?L=>7> 

= 5EF5F<G=>7> ?4>>64==O. 

�5?44=4==O 4?O 6<7>F>6?5==O ?4>>64==O. 

�?>F5D iECHO PK-0705 PLUS 

�D<7=4G5==O: F>G=5 6<DV74==O >>=EFDG>F<6=<E 5?5<5=FV6 V7 >4DF>=G G< ?4?5DG. 

�E>5?<6>EFV: 

�E=4M5=<= E<EF5<>N 46F><4F<G=>7> =46545==O 4?O ?D5F<7V==>7> DV74==O. 

�V4FD<<>4 D>5>F< 7 <4F5DV4?4<< DV7=>W F>6M<=<. 

$>5>G4 ??>M4 4 700 x 500 <<, M> >?F<<4?L=> 4?O 6<D>5=<FF64 ?4>>64==O. 

�5D5647<: 

�=GG>VEFL G 6<7>F>6?5==V =5EF4=44DF=<E >>=EFDG>FV=. 

�<E>>4 F>G=VEFL, M> 7=<6GT 6<FD4F< <4F5DV4?V6. 

$<E.4.2. �474?L=<= 6<7?O4 ??>F5DG 

4



230658.�$.06.004.�� �=4. 7<V=.  �4F4 6<44==O   �>64 
  UA 

�D>GL 
 

$<E.4.3. $V6GG<= F4 5V7G64?L=<= V=EFDG<5=F< ??>F5DG 

$<E.4.4. %FV? E4<>=4>?44G ??>F5DG 

�4=>=>6>6<= DV74> PERFECTA 225 L-TS 

�D<7=4G5==O: ?>DV7>4 ?4?5DG F4 >4DF>=G =4 =5>5EV4=V D>7<VD<. 

�E>5?<6>EFV: 

�?5>FD>==4 E<EF5<4 G?D46?V==O 7 E5=E>D=<< 4<E??5T<. 

&>G=VEFL DV74==O 4> 0,1 <<. 

�4>E<<4?L=4 L<D<=4 DV7G 4 2250 <<. 

�5D5647<: 

�454?L=> ?V4E>4<FL 4?O 65?<><E >5EO7V6. 

�4557?5GGT G<EF>FG F4 F>G=VEFL DV7G. 

4
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�4L<=4 4?O E>?5N64==O PRO-MELT PM100 

�D<7=4G5==O: 7'T4=4==O 5?5<5=FV6 ?4>>64==O 74 4>?><>7>N F5D<>>?5N. 

�E>5?<6>EFV: 

�?46=4 D57G?OFVO F5<?5D4FGD< 4?O DV7=<E F<?V6 >?5W6. 

�<E>>4 ?D>4G>F<6=VEFL V7 <V=V<4?L=<<< 6<FD4F4<<. 

�5D5647<: 

,6<4>5 F4 =44V==5 E>?5N64==O >>=EFDG>F<6=<E 5?5<5=FV6. 

�V4E>4<FL 4?O D>5>F< 7 5>>?>7VG=<<< >?5=>6<<< <4F5DV4?4<<. 

4
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�DG>4DEL>4 <4L<=4 AccurioPress C3080P 

�D<7=4G5==O: 4DG> 7D4DVG=<E 5?5<5=FV6, ?>7>F<?V6 V F5>EFG =4 7>6=VL=V= 

?>65DE=V ?4>>64==O. 

�E>5?<6>EFV: 

�<E>>4 D>74V?L=4 744F=VEFL (4> 2400 x 2400 dpi). 

%G<VE=VEFL V7 L<D>><< E?5>FD>< <4F5DV4?V6 (?4?VD, >4DF>=). 

,6<4>VEFL 4DG>G 4> 81 EF>DV=>< D>D<4FG �4 74 E6<?<=G. 

�5D5647<: 

�4557?5GGT OE>D46V = GVF>V 7>5D465==O. 

�>>=><VG=<= 4DG> =46VFL =565?<><E F<D46V6. 

4
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�4F5DV4?< 4?O 6<7>F>6?5==O ?4>>64==O: 
�>DD>>4DF>= 

&<?: 7>DD>>4DF>= E5D54=L>W 45> 6<E>>>W MV?L=>EFV. 

�D<7=4G5==O: >E=>6=<= <4F5DV4? 4?O EF6>D5==O >>D?GEG ?4>>64==O. 

�5D5647<: ?57>VEFL V <VF=VEFL, 6V4?>6V4=VEFL 5>>?>7VG=<< EF4=44DF4<. 

&5D<>>?5= 

&<?: 5>>?>7VG=<= F5D<>>?5= =4 >E=>6V EVA (5F<?5=6V=V?4F5F4FG). 

�D<7=4G5==O: E>DV??5==O >>D5<<E 5?5<5=FV6 >>=EFDG>FVW. 

�5D5647<: =44V==VEFL V <VF=VEFL 79T4=4==O, L6<4><= ?D>F5E E>?5N64==O. 

%4<>>?5NG<= ?4?VD 

�D<7=4G5==O: 6<>>D<EF>6GTFLEO 4?O =4=5E5==O 5F<>5F>>, <4D>G64==O 45> 

4>44F>>6>7> 45>>DG =4 ?4>>64==O. 

�E>5?<6>EFV: 

�>65 5GF< 7 4DG>>64=<< 45> G<EF<< L4D>< 4?O ?>44?LL>7> =4=5E5==O 

V=D>D<4FVW. 

�4557?5GGT L6<4>5 ?D<>?5N64==O 557 4>44F>>6<E >?5=>6<E <4F5DV4?V6. 

�5D5647<: 

�D>EF>F4 6<>>D<EF4==O F4 5>>=><VO G4EG =4 6<D>5=<FF6V. 

�44V==4 DV>E4FVO =4 DV7=<E ?>65DE=OE. 

�>6?<6VEFL EF6>D5==O V=4<6V4G4?L=<E 4<74==V6 4?O 5D5=4<=7G. 

�5D5647< >5D4=>7> >5?44=4==O F4 <4F5DV4?V6 

�<>>D<EF4==O 747=4G5=>7> >5?44=4==O 4>76>?OT 74557?5G<F< F>G=VEFL, 

L6<4>VEFL, 5>>?>7VG=VEFL V O>VEFL 6<D>5=<FF64 ?4>>64==O. 

�>>?>7VG=V <4F5DV4?< 6V4?>6V44NFL EGG4E=<< FD5=44< EF4?>7> D>76<F>G. 

�5?44=4==O ?V4E>4<FL 4?O EF6>D5==O O> <4E>6<E, F4> V V=4<6V4G4?L=<E 

74<>6?5=L. 

4

4.3.2. �<5VD <4F5DV4?V6. 
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4.4. �D74=V74FV==4 EFDG>FGD4 6<D>5=<FF64 

�<D>5=<FF6>, M> ?D>5>FGTFLEO, <4T =4EFG?=G >D74=V74FV==G EFDG>FGDG: 

4
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4.5. �>=EFDG>FVO F4 ?D<=F<? D>5>F< >5?44=4==O 

1. �DG>4DEL>4 <4L<=4 AccurioPress C3080P ($<E. 4.8.)

�>=EFDG>FVO:

%>?444TFLEO 7 >E=>6=>7> 4DG>4DEL>>7> 5?>>G, E<EF5<< ?>44GV ?4?5DG,

4DG>4DEL><E F<?V=4DV6, EGL<?L=>7> 5?>>G = E<EF5<< ?D<=><G 7>F>6>W ?D>4G>FVW. 

�E=4M5=4 E5=E>D=<< 5>D4=>< 4?O >5DG64==O, E<EF5<>N 46F><4F<G=>7> 

>4?V5DG64==O >>?L>DV6 F4 44FG<>4<< O>>EFV 4DG>G. 

�>?NG4T <>4G?L 4?O 46>EF>D>==L>7> 4DG>G (4G??5>E) F4 ?V4FD<<GT DV7=V 

D>D<4F< ?4?5DG. 

�D<=F<? D>5>F<: 

�<EF< ?4?5DG 7464=F46GNFLEO 6 E<EF5<G ?>44GV. 

�4 4DG>4DEL><E F<?V=4D4E D>D<GTFLEO 7>5D465==O 74 4>?><>7>N F>=5D4. 

�<EF< ?D>E>4OFL G5D57 7>=G DV>E4FVW, 45 F>=5D 74>DV??NTFLEO ?V4 4VTN 6<E>>>W 

F5<?5D4FGD<. 

�>F>6V 4DG>>64=V ?<EF< ?>FD4??ONFL 4> ?>F>4 ?D<=><G. 

4
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$<E. 4.8. %E5<4F<G=5 D>7F4LG64==O F4 >?<E 6=GFDVL=VE E5>FV= ?D<=F5D4. 
[1] %5>FVO E>4=5D4 [2] &>=5D<
[3] �475D< [4] �>4G?V ?D>O6><
[5] �>F>> DGG=>W ?>44GV ?4?5DG [6] %5>FVO 4G??5>EG
[7] &D4=E?>DF ?>44GV ?4?5DG 7 1 F4 2
?>F>V6 [8] �>D>FD>=<

[9] 1 F4 2 ?>F>< ?>44GV ?4?5DG [10] %5>FVO D5TEFD4FVW F4 6<DV6=N64==O ?4?5DG
[11] %5>FVO 4DG7>7> ?5D5=>EG [12] �<=VEFL 6V4?D4FL>64=>7> F>=5DG
[13] %5>FVO 7=OFFO EF4F<G=>7> 74DO4G [14] �<EV4=4 E5>FVO F4 D565DE

[15] �<EV4=<= ?>F>> [16] �G7>? F5D<VG=>7> 74>DV??5==O ($LN75D
45> ?VG>4)

[17] %FDVG>4 ?5D5=>EG
F>=5DG(7>5D465==O) [18] �6F>?>4464G >D<7V=4?V6 E>4=5DG

[19] $>F>54D454=< [20] �4=5?L >5DG64==O

4
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2. �?>F5D iECHO PK-0705 PLUS ($<E. 4.9.)
�>=EFDG>FVO:

%>?444TFLEO 7 D>5>G>W ??4FD>D<< (700 x 500 <<), DV6GG>7> =>64,

64>GG<=>7> EF>?G 4?O DV>E4FVW <4F5DV4?G F4 5?>>G >5DG64==O. 

�E=4M5=<= E<EF5<>N 46F><4F<G=>7> =46545==O =4 >E=>6V >4<5D<, M> 

74557?5GGT F>G=5 DV74==O ?> 7444=<E >>=FGD4E. 

�D<=F<? D>5>F<: 

�4 D>5>GG ??4FD>D<G D>7<VMGTFLEO <4F5DV4? (?4?VD, >4DF>=). 

�4>GG<=4 E<EF5<4 DV>EGT <4F5DV4?, 74?>5V74NG< =>7> 7<VM5==N. 

$V6GG<= =V6 DGE4TFLEO 6V4?>6V4=> 4> 7444=>7> F<DD>6>7> >>=FGDG, 6<DV74NG< 

5?5<5=F< ?4>>64==O. 

�>F>6V 45F4?V 7=V<4NFLEO 7 ??4FD>D<< 6DGG=G 45> 74 4>?><>7>N 

46F><4F<7>64=<E E<EF5<. 

$<E. 4.9.  �?>F5D iECHO PK-0705 PLUS 

4
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3. �4=>=>6>6<= DV74> PERFECTA 225 L-TS ($<E. 4.10.)

�>=EFDG>FVO:

%>?444TFLEO 7 DV74?L=>7> =>64 [3], ?D<F<E>=>7> <5E4=V7<G 4?O DV>E4FVW

<4F5DV4?G [2], D>5>G<E EF>?V6: ?5D54=L>7> [4] , 744=L>7> [6] F4 E<EF5<< 

46F><4F<G=>7> =4?4LFG64==O D>7<VDV6 DV74==O, 6>?NG4NG< 74F? [5]. 

�E=4M5=<= 5?5>FD>==>N E<EF5<>N G?D46?V==O G5D57 E5=E>D=<= 5>D4= [1]. 

�D<=F<? D>5>F<: 

�4F5DV4? (?4?VD 45> >4DF>=) ?>44TFLEO =4 D>5>G<= EFV? V DV>EGTFLEO 

?D<F<E>=<< <5E4=V7<><. 

�V6 DGE4TFLEO 65DF<>4?L=> 6=<7, D>7DV74NG< <4F5DV4? =4 =5>5EV4=V D>7<VD<. 

�VE?O 7465DL5==O DV74==O <4F5DV4? 46F><4F<G=> ?>44TFLEO 4> 7>=< ?D<=><G. 

$<E. 4.10.  �4=>=>6>6<= DV74> PERFECTA 225 L-TS 

[1] %5=E>D=<= 5>D4=.

[3] DV74?L=<= =V6
[5] 74F?

[2] ?D<F<E>=<= <5E4=V7< 4?O DV>E4FVW 
<4F5DV4?G
[4] ?5D54=V= D>5>G<= EFV?
[6] 744=V= D>5>G<= EFV?

4
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4. �4L<=4 4?O E>?5N64==O PRO-MELT PM100 ($<E. 4.11.)

�>=EFDG>FVO:

%>?444TFLEO 7 D575D6G4D4 4?O F5D<>>?5N, =47DV64?L=>7> 5?>>G, 4>7GNG>W

E<EF5<<, 4??V>4F>D4 4?O =4=5E5==O >?5N F4 >>=65TD4 4?O ?5D5<VM5==O 45F4?5=. 

�E=4M5=4 D57G?OF>D>< F5<?5D4FGD< F4 44FG<>4<< ?>44GV >?5N. 

�D<=F<? D>5>F<: 

&5D<>>?5= G 6<7?O4V 7D4=G? 7464=F46GTFLEO 6 D575D6G4D V =47DV64TFLEO 4> 

DV4>>7> EF4=G. 

�>7GNG4 E<EF5<4 74557?5GGT DV6=><VD=5 =4=5E5==O >?5N =4 ?>65DE=N 

45F4?5=. 

�5F4?V ?>44NFLEO =4 >>=65TD, 45 6V45G64TFLEO 79T4=4==O 5?5<5=FV6 ?4>>64==O. 

%>?5T=V 45F4?V ?D>E>4OFL G5D57 >E>?>46G64?L=G 7>=G 4?O 74>DV??5==O >?5N. 

$<E. 4.11.  �4L<=4 4?O E>?5N64==O PRO-MELT PM100. 

1) $575D6G4D 4?O F5D<>>?5N, 2) �47DV64?L=<= 5?>>, 3) �>7GNG4 E<EF5<4,

4) �??V>4F>D 4?O =4=5E5==O >?5N, 5) �>=65TD 4?O ?5D5<VM5==O 45F4?5=

4
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'7474?L=5==O 

'EV >><?>=5=F< >5?44=4==O ?D4FNNFL 7?47>465=> 4?O 74557?5G5==O 

6<E>>>W F>G=>EFV, L6<4>>EFV F4 O>>EFV 6<7>F>6?5==O ?4>>64==O. 

�6F><4F<74FVO 5V?LL>EFV ?D>F5EV6 <V=V<V7GT ?N4EL><= D4>F>D V ?V46<MGT 

5D5>F<6=VEFL 6<D>5=<FF64. 

4



�V4?>6V44?L=4 >D74=V74FVO 
�'%& 

&5E=VG=5 G77>465==O 
'5?5?N> �.�. 

�<4 4>>G<5=F4 
�>OE=N64?L=4 74?<E>4 

%F4FGE 4>>G<5=F4 

�4764, 4>44F>>64 =4764 
&�%����-�������'�� 

���$'�&'����/ 

$>7D>5=<> 4>>G<5=F4 
�>7G?O %.�. 

�>>G<5=F 74F65D465=> 
�4664 �.�. 

   �?4E=<> 4>>G<5=F4 

�'%& 

=4. 7<V=. �4F4 6<44==O �>64 
UA 

�D>GL 
 

230658.�$.06.005.�� 

5. &�%����-�������'�� ���$'�&'����/ �$���&' 
&45?<FO 5.1. 3 �5E>?NF=V F5E=V>>-5>>=><VG=V ?>>47=<>< ?D>T>FG

7 �4=<5=G64==O ?4D4<5FDG �4<=<FO 6<<VDG �5?<G<=4 

1 $VG=<= 6<?GE> ?4>>64=L <?=. LF. 0,2 

2 
'<E5?L=VEFL ?D><<E?>6>36<D>5=<G>7> 
?5DE>=4?G 

>EV5 8 

3 �474?L=4 G<E5?L=VEFL ?D4FV6=<>V6 >EV5 30 

4 �474?L=4 ??>M4 6<D>5=<FF64 <2 54,11 

5 �<E>F4 ?>65DEG 6<D>5=<FF64 < 5,8 

6 �474?L=4 >G54FGD4 6<D>5=<FF64 <3 313,85 

7 �474?L=4 ??>M4 75<?V <2 1050,0 

8 
�4DFVEFL 6?D>64465==O ?D>5>FG 
6<D>5=<FF64 

<?=. 7D= 50 

&45?<FO 5.2. 3 �V4=>E=V F5E=V>>-5>>=><VG=V ?>>47=<>< ?D>T>FG 

7 &5E=V>>-5>>=><VG=V ?>>47=<>< ?D>T>FG 
�4<=<FO 
6<<VDG 

$>7D4E>64=5 
7=4G5==O 

1 

�V?L>VEFL ?D>4G>FVW 
a) =4 1 >6. < ??>MV;
b) =4 1 >G5. < >59T<G ?D<<VM5==O;
c) =4 1 >6. < 75<?V

F<E. LF 
a) 0,15
b) 0,026
c) 0,064

2 

�<FD4F< 5?5>FD>5=5D7VW 4?O F5E=>?>7VG=<E ?>FD55 

a) =4 DVG=<= 6<?GE> ?D>4G>FVW
b) =4 1000 LFG> G?4>>6><

<?=. 7D= a) 0,345600
b) 0,001728

3 �<FD4F< 5?5>FD>5=5D7VW =4 >E6VF?5==O F<E. 7D= 2,88 

4 

�<FD4F< 6>4< 

a) =4 DVG=<= 6<?GE> ?D>4G>FVW
b) =4 1000 LFG> G?4>>6><

F<E. 7D= a) 48,00

b) 0,24

5 

&DG4><VEF>VEFL 

a) =4 DVG=<= 6<?GE> ?D>4G>FVW
b) =4 1000 LFG> G?4>>6><

=>D<>37>4 a) 4800

b) 20

6 �>6=4 E>5V64DFVEFL F<E. 7D= 3276,480 

7 &V=4 ?4>>64==O F<E. 7D= 6000,00 

8 

�D<5GF>>, 7D=: 
a) =4 1 >6. < ??>MV;
b) =4 1 >G5. < >59T<G ?D<<VM5==O;
c) =4 1 >6. < 75<?V

F<E. 7D= 
a) 12,58
b) 0,35

c) 0,87

9 $5=F455?L=VEFL % 54,608 

10 &5D<V= >>G?=>EFV D>>V6 8,4 
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6<7=4G<F< GE?VE ?D>5>F>64=>W G?4>>6>< =4 D<=>G, T ?D>EF>F4 6<7>F>6?5==O, 

5>>?>7VG=VEFL, DG=>FV>=4?L=VEFL, 7DGG=VEFL. �>>=><VG=VEFL G?4>>6>< V, 

6V4?>6V4=> WW FV=4 =5 T 6<7=4G4?L=<< D4>F>D><. 

�4?D>?>=>64=4 >>=EFDG>FVO G?4>>6><, O>4 ?VE?O 6<>>=4==O FD4=E?>DF=>W 
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<>6=4 =4=>E<F< 6V4?>6V4=5 7>5D465==O 45F4?5= <4=5GF=L>7> 6<D>5G =4 

6=GFDVL=N EF>D>=G ??4E><E 4V?O=>> G?4>>6>< 7 7>DD>>4DF>=G, 45> 6>?444F< 6 

G?4>>6>G >>?L>D>6V E4<>>?5==V =4?V?><. �<>>D<EF4=4 G?4>>6>4 EF4=5 >E=>6>N 

4?O 6<7>F>6?5==O 3D ?47?V6 V >59T<=<E DV7GD. &5 44EFL <>6?<6VEFL =5 ?<L5 

4>?D46<F< >=<7G E?>6<64G4<, 4 = 4>44F>>6> 557 EGFFT6<E 6<FD4F EF6>D<F< 

FV>46G 45> >>D<E=G DVG. 

�?O EF6>D5==O G?4>>6>< >5D4=> 7>DD>>4DF>= F>6M<=>N 2 <<, O><= <4T 

4>EF4F=N <VF=VEFL, =565?<>G FV=G V T 5>>?>7VG=<< <4F5DV4?><. 

�?O >?F<<V74FVW 6<D>5=<G>7> ?D>F5EG V 7=<65==O 6<FD4F =4 G?4>>6>G, 

>5D4=> >>=EFDG>FVN, O>G ?57>> 75<D4F<. �?4E=5 >>D?GE ?4>G64==O <4F<<5 

D>D<G ?4D4?5?5?V?54G V7 <>6?<6VEFN 444?F4FVW 4> DV7=<E D>7<VDV6 >=<7 F4 WE 

>V?L>>EFV 6 ?4>>64=V. �D>?>=GTFLEO 6<>>D<EF>6G64F< E?5FV4?L=V ?5DD>D>64=V 

?V=VW 45> E<G6>< 4?O L6<4>>7> 6V4>D<64==O, O>V 7DGG=V 4?O >V=F56>7> 

E?>6<64G4. 

$57G?LF4F< D>7D4EG=>G =4 <VF=VEFL E6V4G4FL, M> D>7D>5?5=4 >>=EFDG>FVO 

G?4>>6>< 6<FD<<4T =464=F465==O, O>V 6>=4 <>65 747=464F< ?V4 G4E 

FD4=E?>DFG64==O. 

�> E>?44G E?D>5>F>64=>W F5E=>?>7VG=>W ?V=VW 6<D>5=<FF64 747=4G5=>W 

G?4>>6>< 6E>4OFL >4=>=>6>6<= DV74> PERFECTA 225 L-TS, <4L<=4 4?O 

E>?5N64==O PRO-MELT PM100, 46V 4DG>4DEL>V <4L<=< AccurioPress C3080P V  
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O><E 6 <?= 3 64DFVEFL >5?44=4==O, ?5DV>4 ?>65D=5==O V=65EF<FV= EF4=>6<FL 8,4 

D>><. 

�<5VD F5E=>?>7VW ?4>G64==O 4?O >=<7 �DG=FGTFLEO =4 V=F57D4FVW 74E<E=<E 
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