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Annotation 

The thesis is dedicated to the development of functional packaging for pencils 

using environmentally friendly materials and 3D printing technologies. The primary 

material is PLA plastic, a biodegradable polymer made from renewable resources. The 

use of Fused Deposition Modeling (FDM) technology allows for the production of 

high-precision designs, ensuring reliable storage of pencils and ease of use. 

The project includes the development of the packaging structure and an 

accompanying paper wrapper that serves as an informational carrier. Strength 

calculations for the plastic components, modeling, and optimization of the production 

process have been carried out. The packaging features a compact design, prevents 

pencil damage during transportation, and includes special elements for improved 

usability. 

The developed packaging meets modern requirements for environmental 

sustainability, cost efficiency, and functionality. It can be utilized in the production of 

stationery, reducing environmental impact and catering to individual user needs. The 

results of the work demonstrate the potential for creating innovative solutions that 

support sustainable industrial development. 

Key words: design, packaging, pencils, FDM 3D printing, PLA plastic, 

technology complex.
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>1'є:BV2 H0@ 70 H0@><. *59 <5B>4 ?>?C;O@=89 7024O:8 A2>W9 4>ABC?=>ABV 

B0 2V4=>A=> =87P:V9 20@B>ABV, I> @>18BP 9>3> V450;P=8< 4;O ?>G0B:V2FV2 V 

?@>D5AV>=0;V2. 

▪ SLA (Stereolithography) 4 F5 <5B>4 3D-4@C:C, I> 28:>@8AB>2Cє 

D>B>?>;V<5@=V A<>;8, O:V 70B25@4V20NBP ?V4 4VєN C;PB@0DV>;5B>2>3> (UV) 

A2VB;0 01> ;075@0. *O B5E=>;>3VO 2V4><0 A2>єN 28A>:>N B>G=VABN, 

740B=VABN AB2>@N20B8 4C65 45B0;P=V >1'є:B8 V 3;045=P:V ?>25@E=V. �W 

70AB>A>2CNBP C B0:8E 30;C7OE, O: N25;V@=5 28@>1=8FB2>, <548F8=0 B0 

?@>B>B8?C20==O. 

▪ SLS (Selective Laser Sintering) 4 F5 V==>20FV9=0 B5E=>;>3VO 3D-4@C:C, O:0 

28:>@8AB>2Cє ;075@ 4;O A?V:0==O ?>@>H:>28E <0B5@V0;V2, AB2>@NNG8 

B25@4V >1'є:B8 H0@ 70 H0@><. !0 2V4<V=C 2V4 SLA G8 FDM, 45 

28:>@8AB>2CєBPAO @V48=0 01> ?;0AB8:, SLS 28:>@8AB>2Cє  
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?>@>H:>?>4V1=V <0B5@V0;8, I> 40є <>6;82VABP AB2>@N20B8 <VF=V B0 

DC=:FV>=0;P=V 45B0;V 7 GC4>28<8 <5E0=VG=8<8 2;0AB82>ABO<8. 

"4=VєN 7 B5=45=FV9 є ?V428I5==O 5D5:B82=>ABV 265 =0O2=8E <5B>4V2 3D-

4@C:C, B0:8E O: FDM (Fused Deposition Modeling), SLA (Stereolithography), SLS 

(Selective Laser Sintering). !0?@8:;04, B5E=>;>3VO FDM, O:0 ?5@5206=> 

28:>@8AB>2C20;0AO 4;O AB2>@5==O ?@>B>B8?V2, AP>3>4=V 0:B82=> 70AB>A>2CєBPAO 

4;O 283>B>2;5==O DC=:FV>=0;P=8E 45B0;59, 0 =>2V ?>:>;V==O D>B>?>;V<5@V2, I> 

28:>@8AB>2CNBPAO 2 SLA, 70157?5GCNBP ?V428I5=C ABV9:VABP 4> C;PB@0DV>;5BC B0 

28A>:C EV<VG=C ABV9:VABP.  5B>4 SLS AB0є ?>?C;O@=8< 4;O AB2>@5==O 28@>1V2 V7 

<5B0;528E ?>@>H:V2, I> <0є >A>1;825 7=0G5==O 4;O <0H8=>1C4C20==O B0 

02V0FV9=>W ?@><8A;>2>ABV. 

&0:>6 28:>@8AB>2CNBPAO 3V1@84=V <5B>48 4@C:C. �>=8 ?>є4=CNBP 2 A>1V 3D-

4@C: 7 V=H8<8 28@>1=8G8<8 <5B>40<8, B0:8<8 O: D@575@C20==O, ;075@=5 @V70==O 

B>I>, I> 4>72>;Oє 283>B>2;OB8 28@>18 7 28A>:8< @V2=5< 45B0;V70FVW B0 <VF=>ABV. 

�=B53@0FVO @V7=8E <5B>4V2 >1@>1:8 2 є48=89 ?@>F5A 7=0G=> 7=86Cє 28B@0B8 G0AC 

B0 @5AC@AV2 =0 >1@>1:C 45B0;59 ?VA;O 4@C:C, 0 B0:>6 A?@8Oє @>7H8@5==N 

70AB>AC20==O 3D-4@C:C 4;O 283>B>2;5==O A:;04=8E 28@>1V2. 

"4=8< V7 =091V;PH ?@>3@5A82=8E =0?@O<:V2 є 1V>4@C:, O:89 ?5@5410G0є 

28:>@8AB0==O 1V>;>3VG=8E <0B5@V0;V2, 7>:@5<0 :;VB8= B0 1V>AC<VA=8E 3V4@>35;V2, 

4;O AB2>@5==O B:0=8= V >@30=V2, ?@840B=8E 4;O <548G=8E 4>A;V465=P V 

B@0=A?;0=B0FVW. �V>G>@=8;0, I> 28:>@8AB>2CNBPAO 2 FV9 30;C7V, 4>72>;ONBP 

D>@<C20B8 B@828<V@=V AB@C:BC@8, O:V ?V4B@8<CNBP 68BBє4VO;P=VABP :;VB8= B0 

<>6CBP V=B53@C20B8AO 7 B:0=8=0<8 >@30=V7<C, I> 2V4:@820є =>2V ?5@A?5:B828 C 

;V:C20==V V @535=5@0B82=V9 <548F8=V. 

�8A>:0 H284:VABP 28@>1=8FB20 B0 <>6;82VABP 283>B>2;5==O 28@>1V2 7 

V=482V4C0;P=8<8 E0@0:B5@8AB8:0<8 A?@8ONBP 70AB>AC20==N 3D-4@C:C C 

A5@V9=><C 28@>1=8FB2V. 
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&0:>6 =5 ?>B@V1=> 701C20B8 ?@> V==>20FVW 2 30;C7V 25;8:><0AHB01=>3> 3D-

4@C:C, O:V 4>72>;ONBP 4@C:C20B8 1C4V2;V B0 V=D@0AB@C:BC@=V >1'є:B8, B0:V O: 

<>AB8 B0 C:@8BBO. &0:V ?@>5:B8, O: 28:>@8AB0==O 15B>==8E AC<VH59 4;O 4@C:C 

1C4V25;P, 7=86CNBP 20@BVABP V G0A 1C4V2=8FB20, >A>1;82> 2 @53V>=0E 7 >1<565=8< 

4>ABC?>< 4> @5AC@AV2. 

1.1.1. $>728B>: =>2VB=VE <0B5@V0;V2 

�0AB>AC20==O =>2VB=VE <0B5@V0;V2, 7>:@5<0 D>B>?>;V<5@V2, <5B0;528E 

?>@>H:V2 B0 1V><0B5@V0;V2, 40є <>6;82VABP 7=0G=> @>7H8@8B8 AD5@C 

70AB>AC20==O 3D-4@C:C, =040NG8 7<>3C AB2>@N20B8 28@>18 7 28A>:>N 

B5<?5@0BC@=>N B0 EV<VG=>N ABV9:VABN. !0?@8:;04, :><?>78B=V <0B5@V0;8 7 

2C3;5F528<8 2>;>:=0<8 70157?5GCNBP 28A>:C <VF=VABP ?@8 =87P:V9 207V, I> 

@>18BP WE ?@840B=8<8 4;O 02V0FV9=>W B0 02B><>1V;P=>W ?@><8A;>2>ABV. 

 0B5@V0;8 4;O 3D-4@C:C <>6CBP 1CB8 C4>A:>=0;5=V B0 <0B8 740B=VABP 4> 

A0<>2V4=>2;5==O B0 5;5:B@>?@>2V4=>ABV, I> 4>72>;Oє 283>B>2;OB8 «@>7C<=V» 

45B0;V 4;O @V7=8E V=4CAB@V9. !0?@8:;04, 5;5:B@>?@>2V4=V <0B5@V0;8 4>72>;ONBP 

V=B53@C20B8 ?@>ABV 5;5:B@>==V DC=:FVW 157?>A5@54=P> C AB@C:BC@C 28@>1C, I> є 

?5@A?5:B82=8< 4;O 28:>@8AB0==O C 5;5:B@>=VFV B0 �=B5@=5BV @5G59. 

1.1.2.  0A>20 :0AB><V70FVO 

3D-4@C: A?@8Oє ?5@A>=0;V70FVW 28@>1=8FB20, >A>1;82> C AD5@V <548G=8E 

?>A;C3, 45 28:>@8AB>2CєBPAO 4;O 283>B>2;5==O V<?;0=B0BV2, ?@>B57V2 B0 V=H8E 

28@>1V2. �024O:8 <>6;82>ABV V=B53@0FVW F8D@>28E 3D-A:0=V2 <>6=0 283>B>2;OB8 

?@>4C:B8 7 C@0EC20==O< V=482V4C0;P=8E ?>B@51 ?0FVє=B0. 

�0 4>?><>3>N HBCG=>3> V=B5;5:BC <>6=0 >?B8<V7C20B8 3D-4@C:, 4>72>;ONG8 

?@>2>48B8 0=0;V7 <>45;59 V >18@0B8 =095D5:B82=VHV ?0@0<5B@8 4@C:C 4;O 

4>AO3=5==O 28A>:>W O:>ABV :V=F52>3> ?@>4C:BC. �@V< B>3>, 02B><0B870FVO 

?@>F5AV2 4@C:C 7=86Cє 2?;82 ;N4AP:>3> D0:B>@C V 7<5=HCє @878: ?><8;>:, I> 

є 206;828< 4;O <0A>2>3> 28@>1=8FB20. 
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 �>4@C:0@Aь:0 ?V43>B>2:0 3D-4@C:C 
�>4@C:0@AP:0 ?V43>B>2:0 4;O 3D-4@C:C є 206;828< 5B0?><, I> 2?;820є =0 

O:VABP :V=F52>3> 28@>1C. �>=0 2:;NG0є :V;P:0 >A=>2=8E :@>:V2: 

1. %B2>@5==O 3D-<>45;V. 

2. #5@52V@:0 B0 28?@02;5==O <>45;V. 

3. �>=25@B0FVO C D>@<0B 4;O 3D-4@C:C. 

4. $>7<VI5==O B0 =0;0HBC20==O =0 ?;0BD>@<V 4@C:C. 

5. !0;0HBC20==O ?0@0<5B@V2 4@C:C (2 A;09A5@V). 

6. %8<C;OFVO B0 ?>?5@54=O ?5@52V@:0. 

7. "AB0B>G=V ?5@52V@:8. 

1. %B2>@5==O 3D-<>45;V. 

 >45;V 4;O 4@C:C AB2>@NNBPAO 70 4>?><>3>N 3D-<>45;N20==O. #@>3@0<8, 

O:V <>6CBP 28:>@8AB>2C20B8AO 4;O <>45;N20==O, F5: Blender, TinkerCAD, 

SolidWorks B0 V=HV. #V4 G0A AB2>@5==O <>45;V =5>1EV4=> 2@0E>2C20B8 <0B5@V0;, 

O:89 1C45 28:>@8AB0=>, V B5E=>;>3VN 4@C:C. 

#VA;O <>45;N20==O AB2>@5=C <>45;P ?>B@V1=> >?B8<V7C20B8. "?B8<V70FVO 

<>45;V 3 F5 7<5=H5==O ?>;V3>=V2 01> @5403C20==O A:;04=8E 45B0;59 4;O 

C=8:=5==O ?><8;>: ?V4 G0A 4@C:C. 

2. #5@52V@:0 B0 28?@02;5==O <>45;V. 

#VA;O <>45;N20==O ?>B@V1=> 7@>18B8 ?5@52V@:C <>45;V =0 =0O2=VABP 

2V4:@8B8E ?>25@E>=P, A0<>?5@5B8=V2 B0 V=H8E 45D5:BV2. 

/:I> 28:>@8AB0=5 73;046C20==O, ?>B@V1=> CAC=CB8 ?><8;:8 <>45;V, O:V 

<>6CBP 2?;8=CB8 =0 O:VABP 4@C:C. 

#>B@V1=> ?5@52V@8B8, G8 28AB02;5=0 ?@028;P=0 B>2I8=0 ABV=>:, >A:V;P:8 4;O 

:>6=>3> <0B5@V0;C є A2>W <V=V<0;P=V @>7<V@8 B>2I8=8 ABV=:8. �E ?>B@V1=> 

2@0E>2C20B8, I>1 ?V4 G0A 4@C:C <>45;P =5 ?>G0;0 ;0<0B8AO. 

  

12 



 

 

 230660.К .06.00 .�З І=д. 
7<і=.

Д4т4 
68д4==я �о6

АDкуH
13/68 

 

 

3. �>=25@B0FVO C D>@<0B 4;O 3D-4@C:C. 

#VA;O ?5@52V@:8 ?>B@V1=> 7@>18B8 5:A?>@B <>45;V C D>@<0B STL 01> OBJ. *5 

=091V;PH ?>H8@5=V D>@<0B8 4;O 3D-4@C:C. �E <>6=0 7020=B068B8 C ?@>3@0<C 

4;O 3D-4@C:C (A;09A5@) 4;O ?>40;PH>W ?V43>B>2:8. 

4. $>7<VI5==O B0 =0;0HBC20==O =0 ?;0BD>@<V 4@C:C. 

#VA;O B>3> O: :>=25@BC20;8 <>45;P, ?>B@V1=> ?@028;P=>3> @>7B0HC20B8 

<>45;P =0 ?;0BD>@<V 4@C:C, I>1 <V=V<V7C20B8 28:>@8AB0==O ?V4B@8<>: V 

?V428I8B8 O:VABP. 

�>4020==O ?V4B@8<>: <>65 1CB8 02B><0B8G=5 01> @CG=5. �>4020==O 

?V4B@8<>: =5>1EV4=5 4;O G0AB8= <>45;V, O:V <>6CBP ?@>28A0B8 ?V4 G0A 4@C:C. 

5. !0;0HBC20==O ?0@0<5B@V2 4@C:C (2 A;09A5@V). 

� =0;0HBC20==OE ?@>3@0<8 4;O 4@C:C <>45;59 ?>B@V1=> ?@028;P=> 281@0B8 

B>2I8=8 H0@C, H284:VABP 4@C:C, 70?>2=5==O B0 V=HV ?0@0<5B@8. &>2I8=0 H0@C 

2?;820є =0 45B0;V70FVN, 0 70?>2=5==O 3 =0 <VF=VABP V 203C. &0:>6 ?>B@V1=> 

7@>18B8 =0;0HBC20==O B5<?5@0BC@8 4;O =03@V20==O 5:AB@C45@0 V ?;0BD>@<8, 0 

B0:>6 H284:>ABV ?>40GV <0B5@V0;C. #VA;O G>3> ?@>2>48BPAO ?5@52V@:0 =0 

2V@BC0;P=><C 4@CFV, I> 4>72>;Oє 2V7C0;P=> ?5@52V@8B8 <>6;82V ?@>1;5<8. 

6. %8<C;OFVO B0 ?>?5@54=O ?5@52V@:0. 

%8<C;OFVN 4@C:C ?@>2>4OBP 4;O B>3>, I>1 28O28B8 <>6;82V ?@>1;5<8, B0:V 

O: =52V4?>2V4=V H0@8 G8 A:C?G5==O <0B5@V0;C. �0 =5>1EV4=>ABV, 4;O A:;04=8E 

45B0;59 G0AB> 28:>=CNBP B5AB>289 4@C: =0 =525;8:><C <0AHB01V 01> ;8H5 

G0AB8=V <>45;V. 

7. #5@52V@:0 B0 ?V43>B>2:0 >1;04=0==O. 

�8@V2=N20==O ?;0BD>@<8 3D ?@8=B5@0 ?>B@V1=5 4;O ?@028;P=>ABV 4@C:C. 

"A>1;82> F5 ?>B@V1=> 4;O FDM-?@8=B5@V2. !5?@028;P=5 28@V2=N20==O <>65 

?@8725AB8 4> 45D>@<0FVW <>45;V. 
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#5@54 ?>G0B:>< 4@C:C ?>B@V1=> ?5@5:>=0B8AO C 2V4ACB=>ABV 70;8H:V2 2V4 

?>?5@54=VE <0B5@V0;V2, I> <>6CBP 2?;8=CB8 =0 =>289 4@C:. 

#VA;O ?@>2545==O 2AVE >?5@0FV9 @>7?>G8=0єBPAO 4@C: <>45;V =0 3D ?@8=B5@V. 

3D 4@C: A0< ?> A>1V 28B@0G0є 4C65 1030B> G0AC. �@C: >4=VєW <>45;V <>65 

A:;040B8 2V4 45:V;P:>E 3>48= 4> 45:V;P:>E 4V1, F5 70;568BP 2V4 B8?C 4@C:C, 0 

B0:>6 @>7<V@V2 A0<>W <>45;V. 

#VA;O 70:V=G5==O 4@C:C ?>B@V1=> ?@>25AB8 ?VA;O 4@C:0@AP:V >?5@0FVW. 

 #VA;O4@C:0@Aь:0 >1@>1:0 
#VA;O4@C:0@AP:0 >1@>1:0 <>45;59 є 206;828< 5B0?><, I> ?>:@0ICє 

7>2=VH=V9 283;O4, <VF=VABP B0 DC=:FV>=0;P=VABP =04@C:>20=8E 28@>1V2. 

$>73;O=5<> >A=>2=V <5B>48 >1@>1:8 4;O @V7=8E B8?V2 3D-4@C:C: 

1. �=OBBO ?V4B@8<>:. 

2. ,;VDC20==O B0 ?>;V@C20==O. 

3. )V<VG=0 >1@>1:0. 

4. (0@1C20==O B0 ?>:@8BBO. 

5. �1V;PH5==O <VF=>ABV. 

6. �'є4=0==O 45B0;59. 

7. %?5FV0;V7>20=V <5B>48 >1@>1:8. 

8. &5@<VG=0 >1@>1:0. 

9. #V43>B>2:0 4> DC=:FV>=0;P=>3> 28:>@8AB0==O 

1) �=OBBO ?V4B@8<>:. 

�;O 2840;5==O ?V4B@8<>: 28:>@8AB>2CNBP ?;>A:>3C1FV, =>6V 01> A?5FV0;P=V 

V=AB@C<5=B8. *5 ?>G0B:>289 5B0?, O:89 4>?><030є ?>71CB8AO 70928E G0AB8=. *59 

?@>F5A 28:>=CєBPAO 2@CG=C. 

�5O:V <0B5@V0;8 ?V4B@8<>: (=0?@8:;04, PVA) <>6=0 @>7G8=OB8 C 2>4V, I> 

7@CG=> 4;O B>G=8E <>45;59. 
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2) ,;VDC20==O B0 ?>;V@C20==O. 

,;VDC20==O 3 2840;5==O =5@V2=>AB59 B0 A;V4V2 H0@V2 70 4>?><>3>N 

H;VDC20;P=>3> ?0?5@C (@V7=>W 75@=8AB>ABV). #>G8=0NBP 7 3@C1>75@=8AB>3>, 

?>ABC?>2> ?5@5E>4OG8 4> 4@V1=>75@=8AB>3> 4;O >B@8<0==O 3;045=P:>W ?>25@E=V. 

#>;V@C20==O 3 4>40B:>2> 28:>@8AB>2CNBP A?5FV0;P=V ?>;V@C20;P=V ?0AB8 01> 

V=AB@C<5=B8 4;O 4>AO3=5==O 3;O=F52>3> 5D5:BC =0 ?>25@E=V. 

3) )V<VG=0 >1@>1:0. 

!04@C:>20=C <>45;P <>6=0 >1@>18B8 ?0@0<8 0F5B>=C 4;O 4>AO3=5==O 

3;045=P:>W, 1;8A:CG>W ?>25@E=V. �8?0@>2C20==O 28:>@8AB>2CєBPAO 4;O ABS 

?;0AB8:C. 

�5O:V <0B5@V0;8 <>6=0 >1@>18B8 V=H8<8 EV<V:0B0<8 4;O ?>:@0I5==O 

7>2=VH=P>3> 283;O4C. !0?@8:;04, A?8@B 28:>@8AB>2CNBP 4;O ?>;V@C20==O 

<>45;59 7 PLA. 

4) (0@1C20==O B0 ?>:@8BBO. 

#VA;O H;VDC20==O <>45;P <>6=0 703@C=BC20B8, 0 ?>BV< D0@1C20B8 

0:@8;>28<8 D0@10<8 01> 05@>7>;O<8. *5 ?>:@0ICє 7>2=VH=V9 283;O4 B0 4>40є 

:>;P>@C. 

&0:>6 є <>6;82VABP =0=>A8B8 ;0: 01> 70E8A=89 H0@ O:89 4>40є 1;8A:, 

ABV9:VABP 4> ?>4@O?8= V 70E8AB 2V4 2>;>38. 

5) �1V;PH5==O <VF=>ABV. 

�1V;PH8B8 <VF=VABP <>45;V <>6=0 70 4>?><>3>N 5?>:A84=>W A<>;8. 

!0=5A5==O 5?>:A84=>W A<>;8 ?V428ICє <VF=VABP V 4>40є 1;8A:C. *5 >A>1;82> 

:>@8A=> 4;O 25;8:8E 01> B>=:>ABV==8E >1'є:BV2. 

�0;82:0 A<>;>N 01> V=H8<8 7<VF=N20;P=8<8 @5G>28=0<8 ?V4E>48BP 4;O 

?>@>6=8AB8E <>45;59, 45 A<>;0 28:>@8AB>2CєBPAO 4;O 70?>2=5==O V ?V428I5==O 

<VF=>ABV. 
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6) �'є4=0==O 45B0;59. 

/:I> <>45;P A:;040єBPAO 7 >:@5<8E G0AB8=, B>4V WE A:;5NNBP A?5FV0;P=8<8 

:;5O<8, =0?@8:;04: F80=>0:@8;0B 4;O PLA 01> ABS. #VA;O FP>3> H28 <>6=0 

H;VDC20B8 V D0@1C20B8. 

�;O 45O:8E <>45;59 <>65 1CB8 =5>1EV4=8< 28:>@8AB0==O 328=BV2 01> 1>;BV2 

4;O =04V9=>3> 7'є4=0==O. 

7) %?5FV0;V7>20=V <5B>48 >1@>1:8. 

!0 <>45;P B0:>6 <>6=0 =0=>A8B8 <5B0;525 ?>:@8BBO. �8:>@8AB>2CєBPAO 2 

45:>@0B82=8E B0 DC=:FV>=0;P=8E 5;5<5=B0E, 45 ?>B@V15= <5B0;5289 283;O4 01> 

5;5:B@>?@>2V4=VABP. 

&0:>6 <>65 1CB8 28:>@8AB0=0 ?VA:>AB@C<5=520 >1@>1:0. �>=0 AB2>@Nє 

>4=>@V4=C <0B>2C ?>25@E=N. #V4E>48BP 4;O ?;0AB8:V2 V <5B0;528E <>45;59, 

>A>1;82> C 28@>10E, 45 ?>B@V1=5 A?5F8DVG=5 B5:ABC@C20==O. 

8) &5@<VG=0 >1@>1:0. 

�5O:V <>45;V <>6=0 >1@>18B8 30@OG8< ?>2VB@O< 4;O CAC=5==O 4@V1=8E 

45D5:BV2 01> 45D>@<0FV9. 

&0:>6 45O:V <0B5@V0;8 <>6CBP 7<VF=8B8AO V AB0B8 1V;PH 4>23>2VG=8<8 ?VA;O 

>1@>1:8 C A?5FV0;P=8E ?5G0E. 

9) #V43>B>2:0 4> DC=:FV>=0;P=>3> 28:>@8AB0==O. 

�0;56=> 2V4 ?@87=0G5==O <>45;V, WW ?5@52V@ONBP =0 2V4?>2V4=VABP @>7<V@0<, 

DC=:FV>=0;P=VABP V B>G=VABP @CE><8E 5;5<5=BV2. 

/:I> <>45;P ?@87=0G5=0 4;O 715@V30==O @V48=8 01> 5:A?;C0B0FVW C 2>;>38E 

C<>20E, WW ?>:@820NBP 35@<5B8G=8< H0@>< 4;O 71V;PH5==O 2>;>3>70E8ABC. 

#@028;P=0 ?VA;O4@C:0@AP:0 >1@>1:0 @>18BP <>45;P 1V;PH 5AB5B8G=>N, 

4>23>2VG=>N V DC=:FV>=0;P=>N, @>7H8@NNG8 WW <>6;82>ABV B0 AD5@8 

70AB>AC20==O. 
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 #@>3@0<=5 70157?5G5==O 4;O 3D-4@C:C 
#@>3@0<=5 70157?5G5==O 4;O 3D-4@C:C 70728G09 2:;NG0є 2 A515 :V;P:0 

:0B53>@V9, :>6=0 7 O:8E 28:>=Cє A2>N @>;P 2 ?@>F5AV AB2>@5==O 3D->1'є:BV2. 

!86G5 =02545=> >A=>2=V B8?8 ?@>3@0<=>3> 70157?5G5==O, O:5 <>65 

28:>@8AB>2C20B8AO: 

1. CAD (Computer-Aided Design) ?@>3@0<=5 70157?5G5==O: 

AutoCAD 3 H8@>:> 28:>@8AB>2CєBPAO 4;O AB2>@5==O 2D B0 3D <>45;59. 

SolidWorks 3 ?>BC6=5 CAD ?@>3@0<=5 70157?5G5==O, O:5 A?5FV0;V7CєBPAO =0 

A>;V4 3D-<>45;N20==V. 

Fusion 360 3 ?@>3@0<=5 70157?5G5==O 2V4 Autodesk, O:5 ?>є4=Cє CAD, CAM B0 

CAE. 

2. #@>3@0<=5 70157?5G5==O 4;O ?V43>B>2:8 4> 4@C:C (Slicing software): 

Cura 3 ?>?C;O@=0 157:>HB>2=0 ?@>3@0<0 4;O @>7@V70==O 3>B>28E <>45;59 4;O 

3D-4@C:C. 

PrusaSlicer 3 ?@>3@0<=5 70157?5G5==O 4;O @>7@V70==O 3>B>28E <>45;59, 

@>7@>1;5=5 4;O 3D-?@8=B5@V2 Prusa, 0;5 ?V4E>48BP V 4;O V=H8E <>45;59. 

Simplify3D 3 ?;0B=5 ?@>3@0<=5 70157?5G5==O, I> ?@>?>=Cє @>7H8@5=V DC=:FVW 

4;O >?B8<V70FVW 4@C:C. 

3. #@>3@0<=5 70157?5G5==O 4;O @5403C20==O <>45;59: 

Blender 3 157:>HB>2=5 ?@>3@0<=5 70157?5G5==O 4;O ?>;V3>=0;P=>3> 3D-

<>45;N20==O, 0=V<0FVW B0 @5=45@8=3C. 

Meshmixer 3 V=AB@C<5=B 4;O @5403C20==O B0 ?V43>B>2:8 3D-<>45;59 4> 4@C:C. 

4. #@>3@0<=5 70157?5G5==O 4;O :>=B@>;N ?@8=B5@0: 

OctoPrint 3 251-V=B5@D59A 4;O :>=B@>;N 3D-?@8=B5@0 G5@57 Raspberry Pi. 
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Repetier-Host 3 ?@>3@0<=5 70157?5G5==O 4;O C?@02;V==O 3D-?@8=B5@><, O:5 

2:;NG0є 2 A515 DC=:FVW <>=VB>@8=3C B0 :>=B@>;N. 

5. #@>3@0<=5 70157?5G5==O 4;O 3D-A:0=C20==O: 

Agisoft Metashape 3 AB2>@Nє 3D-<>45;V 7 D>B>3@0DV9. 

3DF Zephyr 3 ?@>3@0<=5 70157?5G5==O 4;O 3D-A:0=C20==O 7 ?V4B@8<:>N 

D>B>3@0<<5B@VW. 

 "?8A B0 =54>;V:8 VA=CNG8E C?0:>2>: 4;O >;V2FV2 
%CG0A=V C?0:>2:8 4;O >;V2FV2 ?@54AB02;5=V H8@>:8< 281>@>< 20@V0=BV2, I> 

2V4@V7=ONBPAO 70 <0B5@V0;><, 48709=><, DC=:FV>=0;P=VABN B0 @V2=5< 70E8ABC. 

"A=>2=V 2848 C?0:>2>: 2:;NG0NBP :0@B>==V :>@>1:8, <5B0;52V :59A8, ?;0AB8:>2V 

DCB;O@8, B:0=8==V ?5=0;8 B0 @C;>=8, 0 B0:>6 BC1CA8. �>65= 7 =8E <0є A2>W 

>A>1;82>ABV B0 ?@87=0G5=89 4;O @V7=8E FV;59 V 0C48B>@V9. 

�0@B>==V :>@>1:8 3 =09?>H8@5=VH89 B8?. �53:V, :><?0:B=V B0 <0NBP 

10@28AB89 48709=. +0AB> 28:>@8AB>2CNBPAO 4;O =01>@V2 2V4 6 4> 24 :>;P>@V2, 

?@87=0G5=V 4;O H:>;O@V2 B0 0<0B>@V2. 

  

 <EGAB> 1.1�D<>?48 >4DFBAA<I >BDB5B>. 

 5B0;52V :>@>1:8 3 <VF=V B0 =04V9=V, 70E8I0NBP >;V2FV 2V4 7;0<C. 

�8:>@8AB>2CNBPAO ?5@5206=> 4;O ?@>D5AV9=8E =01>@V2, 7 :V;P:VABN >;V2FV2 4> 

72 V 1V;PH5. �5:>@>20=V <0;N=:0<8 01> 1@5=4>28<8 ;>3>B8?0<8. 
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 <EGAB> 1.2 �D<>?48 @9F4?96<I >BDB5B>. 

&C1CA8 3 70728G09 283>B>2;5=V 7 :0@B>=C G8 ?;0AB8:C, F8;V=4@8G=>W D>@<8. 

�@CG=V 4;O B@0=A?>@BC20==O, ;53:> 70:@820NBPAO, :><?0:B=V, 28:>@8AB>2CNBPAO 

O: 4;O ?@>D5AV9=8E, B0: V 4;O 0<0B>@AP:8E =01>@V2. 

  

 <EGAB> 1.3 �D<>?48 FG5GEV6. 

&:0=8==V ?5=0;8 B0 @C;>=8 3 ?>?C;O@=V A5@54 EC4>6=8:V2 ?@>D5AV>=0;V2. 

�83>B>2;5=V 7 B:0=8=8 01> H:V@8, 7 >:@5<8<8 2V44V;5==O<8 4;O :>6=>3> >;V2FO. 

�3>@B0NBPAO 2 @C;>= 4;O 7@CG=>ABV 715@V30==O B0 B@0=A?>@BC20==O. 
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 <EGAB> 1.4. �D<>?48 C9A4?G F4 DG?BAG. 

#;0AB8:>2V :>@>1:8 3 <VF=V B0 ABV9:V 4> C40@V2. �8:>@8AB>2CNBPAO 4;O 

48BOG8E =01>@V2, G0AB> <0NBP 70ABV1:8 01> :@8H:8 7 DV:A0FVєN, I> 4>?><030є 

B@8<0B8 >;V2FV >@30=V7>20=8<8. 

  

 <EGAB> 1.5 �D<>?48 C?4EF<>B6<I >BAF9=A9DV6. 

�8709= C?0:>2>: 20@VNєBPAO 2V4 ?@>AB8E 4> :@50B82=8E V OA:@028E, 7 

V;NAB@0FVO<8, I> ?V4E>4OBP 4;O @V7=8E FV;P>28E 0C48B>@V9 3 2V4 4VB59 4> 

?@>D5AV9=8E EC4>6=8:V2. 
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 #@54<5B V @53;0<5=B ?0B5=B=>3> ?>HC:C V=D>@<0FVW ?> 
283>B>2;5==N C?0:>2>: 4;O >;V2FV2. 

� <5B>N 2V4?>2V4=>ABV ACG0A=8< 28<>30< 1C;> 206;828< 74V9A=8B8 ?>HC: 

V=D>@<0FVW I>4> =0O2=8E 20@V0=BV2 283>B>2;5==O C?0:>2:8, 2:;NG0NG8 

<>6;82>ABV 3D-4@C:C, O:V <>6CBP 1CB8 28:>@8AB0=V 4;O 28@VH5==O 70240=P, 

?>AB02;5=8E C <560E ?@>є:BC. �0AB>AC20==O B5E=>;>3V9 3D-4@C:C 4>72>;Oє 

AB2>@N20B8 V==>20FV9=V, ?5@A>=0;V7>20=V C?0:>2:8, O:V <>6CBP 1CB8 040?B>20=V 

4> A?5F8DVG=8E 28<>3 ?@>4C:BC B0 A?@8OB8 >?B8<V70FVW 28@>1=8G8E ?@>F5AV2. 

"45?<JO 1.1  97?4@9AF C4F9AFAB7B CBLG>G. 

#@54<5B 
?>HC:C  5B0 �@0W=8 �;0A8DV:0FV9=V 

V=45:A8 

$5B@>-
A?5:B8-

2=VABP 

�65@5;0 
V=D>@<0FVW 

1.Pencil 

box 

2.Pencil 

case 

�87=0G5==O 
B5=45=FVW @>728B:C 
B0 24>A:>=0;5==O 
?0:>20==O  
4;O >;V2FV2. 

':@0W=0, 
�8B09, 
�>@5O, 
/?>=VO, 
%,�. 

�65 
A45 

C11 

10 @>:V2 �=B5@=5B 465@5;0: 
ua.patents.su 

espacenet.com 

patents.google.com 
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"45?<JO 1.2 �4F9AF< 6V8V5D4AV ;4 D9;G?ьF4FB@ CBLG>G. 

�84 V =><5@ >E>@>==>3> 
4>:C<5=BC, 

:;0A8DV:0FV9=89 =><5@ 
 ��, :@0W=0, I> 2840;0 
?0B5=B, C :204@0B=8E 

4C6:0E =><5@ ?>A8;0==O 7V 
A?8A:C 28:>@8AB0=8E 

465@5;. 

�0O2=8: 7 2:07V2:>N :@0W=8, 
=><5@C 70O2:8, 40B8 

?@V>@8B5BC, :>=25:FV9=89 
?@V>@8B5B, 40B0 ?C1;V:0FVW. 

%CBP ?>40=>3> B5E=VG=>3> 
@VH5==O V <5B0 9>3>  

74V9A=5==O 70 7<VAB>< >?8AC 
28=0E>4C. 

1 2 3 

!><5@ ?0B5=BC:  
73204 

�=45:A:  
B65D 85/00 

�@0W=0 ?>E>465==O: 
':@0W=0 

)>@C689 $. �. (':@0W=0) 
04.04.2012 

$>7@>1;5=89 :>=B59=5@ 
?@840B=89 4;O 715@V30==O 
1C4P-O:8E ?@54<5BV2, 0 
=0O2=VABP ?07;0 =0 1VG=V9 
?>25@E=V =040є 4>40B:>2V 

<>6;82>ABV ?> 28:>@8AB0==N 
:>=B59=5@0 O: @>72060;P=>3> 

?@8AB@>N, 3@8 G8 
3>;>2>;><:8 

!><5@ ?0B5=BC:  
US D903,301 S 

�=45:A:  
D3 / 205 , 206 , 315-317 

�@0W=0 ?>E>465==O: 
 %,� 

Li Chen, (�8B09) 
01.12.2020 

�0?@>?>=>20=89 48709= 
?5=0;C 4;O >;V2FV2, 

>A=>2=8<8 ?5@52030<8 O:>3> 
є <>6;82VABP 7@CG=>3> 
4>ABC?C 4> =8E B0, 70 
?>B@518, DV:A0FVW 

!><5@ ?0B5=BC: 
CN203740369U 

�=45:A:  
B65D5/18; B65D5/42;  

B65D5/70; B65D85/28; 

�@0W=0 ?>E>465==O:  
�8B09 

Ma Yingda (�8B09) 
30.07.2014 

�>@8A=0 <>45;P >?8ACє 
?0:C20;P=C :>@>1:C 4;O 
:>;P>@>28E >;V2FV2, 
283>B>2;5=C 7 ?;>A:>3> 
0@:CH0 ?0?5@C, O:89 

A:;040єBPAO B0 A:;5NєBPAO, 
CB2>@NNG8 :>@?CA :>@>1:8 V 
25@E=N :@8H:C. �>@?CA <0є 
?5@54=N B0 704=N ?>25@E=V 7 
>B2>@0<8 4;O 2AB02:8, I> 
70157?5GCNBP 7@CG=89 4>ABC? 
4> 2<VABC. �5@E=O :@8H:0 
A:;040єBPAO 7 ?5@54=P>W B0 
704=P>W ?>25@E>=P, 7’є4=0=8E 
4V;O=:>N 4;O A:;5N20==O, B0 
<VAB8BP 2AB02=89 O78G>: 4;O 
70:@8BBO. !0 25@E=V9 :@8HFV 
є >B2V@ 4;O 30G:0 V >3;O4>289 
>B2V@ 4;O 7@CG=>3> ?5@53;O4C  
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�DB8B6:9AAO F45?<JV 1.2 

1 2 3 

  

>;V2FV2. &0:0 :>=AB@C:FVO 
A?@>ICє 715@V30==O V 
28:>@8AB0==O :>@>1:8, 
@>1;OG8 WW 7@CG=>N 4;O 

ABC45=BV2. 

!><5@ ?0B5=BC: 
CN104544872A 

�=45:A: 
A45C11/34; A45C15/00; 

�@0W=0 ?>E>465==O: 
�8B09 

WU PEIJING (�8B09) 
29.04.2015 

#>@B0B82=89 ?5=0; <0є 
=0C:>289 48709=, 7@CG=89 C 
28:>@8AB0==V B0 =>AV==V, <0є 
DC=:FVN ?@>B8:>270==O, 0 
B0:>6 DC=:FVN 2V4>1@065==O 
B5<?5@0BC@8, 2>;>3>ABV B0 
:0;5=40@O, 0 B0:>6 <0є :@0IC 

D0:B8G=C FV==VABP 
70AB>AC20==O B0 

?>?C;O@870FV9=C FV==VABP 

!><5@ ?0B5=BC: 
KR200474789Y1 

�=45:A: 
A45C11/34; 

�@0W=0 ?>E>465==O: 
�>@5O 

안민석 (�>@5O) 
07.10.2014 

�0=0 <>45;P 28@VHC20;0 
70240==O AB2>@5==O 

A:;040=>3> ?5=0;C, 2 O:><C 
?5=0;, I> <VAB8BP ?8AP<>289 
V=AB@C<5=B, <>6=0 ;53:> 
715@V30B8 2 <VAFV 715@V30==O 
H;OE>< 7<V=8 D>@<8 ?5=0;0 
2V4?>2V4=> 4> D>@<8 <VAFO 

715@V30==O 

!><5@ ?0B5=BC: 
JP2020039765A 

�=45:A: 
A45C11/34; 

�@0W=0 ?>E>465==O: 
/?>=VO 

Tochio Yosuke (/?>=VO) 
19.03.2020 

� ?0B5=BV >?8A0=> 
42>AB>@>==V9 ?5=0; 4;O 
715@V30==O ?8AP<>2>3> 

?@8;044O C ?5@54=V9 V 704=V9 
A5:FVOE 715@V30==O. �V= 1C2 
@>7@>1;5=89 4;O 7@CG=>ABV 
:>@8ABC20==O =0 >1<565=><C 
?@>AB>@V ?0@B8 H:>;O@0< O: 7 
?@02>N 254CG>N @C:>N, B0: V 

;V2>N 

!><5@ ?0B5=BC: 
KR20190006860A 

�=45:A: 
B43K19/02; B43K23/00; 

B43K23/02; 

�@0W=0 ?>E>465==O: 
�>@5O 

Shin Gyeom Min (�>@5O) 
21.01.2019 

%CBBє2>N ?@>1;5<>N ?@8 
28:>@8AB0==V >;V2FV2 є WE 

?04V==O ?V4 G0A 
28:>@8AB0==O. $>7@>1;5=> 
:>;P>@>289 ?5=0;, O:89 
738=0єBPAO ?V4 G0A 

28:>@8AB0==O >;V2FV2 V A;C3Cє 
?V4AB02:>N 4;O =8E. 

�8:>@8AB0==O <03=VBV2 C  
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�DB8B6:9AAO F45?<JV 1.2 

1 2 3 

  

FP><C 28=0E>4V (2 >;V2FOE V 
?5=0;V) A?@8Oє C=8:=5==N 

?04V==O >;V2FV2 

!><5@ ?0B5=BC: 
CN104490061A 

�=45:A: 
A45C11/34; 

�@0W=0 ?>E>465==O: 
�8B09 

Huang Xinqiong (�8B09) 
08.04.2015 

�030B>DC=:FV>=0;P=89 ?5=0; 
<>6=0 70:@8B8 ?VA;O B>3>, O: 
CG5=P 2V7P<5 >;V25FP B>I>, V 
02B><0B8G=> 70:@820є 

<03=VB=89 2A<>:BC20;P=89 
1;>: :>@>1:8 :@8H:>N 
?5=0;0, 7024O:8 G><C 2V= 
7@CG=89 C 28:>@8AB0==V. 

!><5@ ?0B5=BC: 
KR102553313B1 

�=45:A: 
A45C11/34; A45C13/00; 

A45C13/10; B43K19/02; 

�@0W=0 ?>E>465==O: 
�>@5O 

Kim Taeheung; Choi 

Hyeoncheol (�>@5O) 
04.07.2023 

�>;P>@>289 ?5=0; <VAB8BP: 
:>@?CA DCB;O@0, I> <0є 

157;VG >B2>@V2 4;O 2AB02;5==O 
:>;P>@>28E >;V2FV2; B>G8;:0 
4;O >;V2FV2, @>7B0H>20=0 =0 
:>@?CAV; :@8H:0, 7'є4=0=0 7 
25@E=P>N G0AB8=>N :>@?CAC 
4;O ?>:@8BBO :>;P>@>2>3> 
>;V2FO V <03=VB, O:89 

?V4B@8<Cє 7'є4=0=89 AB0= 
:>@?CAC V :@8H:8. 

!><5@ ?0B5=BC: 
KR102570176B1 

�=45:A: 
A45C11/34; A45C15/04; 

A45C15/06; 

�@0W=0 ?>E>465==O: 
�>@5O 

김태성 (�>@5O) 
21.08.2023 

&>=CNG0 ?;V2:0 7 
?@>?CA:0==O< 2848<>3> 
A2VB;0 2V4 15% 4> 25%, 
?@8:@V?;5=0 4> ?@>7>@>W 

:@8H:8 ?5=0;0. Є 2=CB@VH=є 
>A2VB;5==O, 2AB0=>2;5=5 

2A5@548=V >A=>2=>3> :>@?CAC 
?5=0;0. �>;8 B>@:=CB8AO 
?5@5<8:0G0 ?;V2:8, 2V4 =P>3> 
=04E>48BP A83=0; @>1>B8 
>A2VB;5==O V 0:B82Cє 9>3>. 
%2VB;> 28?@><V=NєBPAO 
2A5@548=C :>@?CAC ?5=0;C, 
O:89 70:@8B> ?@>7>@>N 

:@8H:>N, B0: I> :>@8ABC20G 
<>65 ?5@52V@OB8 2<VAB 
?5=0;C, =02VBP =5 
2V4:@820NG8 9>3>. 
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%5@54 70?0B5=B>20=8E V459, @>7@>1;5=8E 28=0EV4=8:0<8 @V7=8E :@0W=, 

?5@52060NBP A?@>18 7@>18B8 :>@>1:8 4;O >;V2FV2 1V;PH DC=:FV>=0;P=8<8, 

=040B8 <>6;82VABP 28:>@8AB>2C20B8 WE =5 ;8H5 70 ?@O<8< ?@87=0G5==O< 3 O: 

C?0:>2:C G8 :>=B59=5@ 4;O 715@V30==O. &0:, )>@C689 $. �. (https://ua.patents.su/6-

73204-universalnijj-kontejjner.html) 28@VHC202 7040GC ?V428I5==O 7@CG=>ABV 

28:>@8AB0==O V @>7H8@5==O >1;0ABV 70AB>AC20==O ?@8 AB2>@5==V C?0:>2:8 7 

?0:C20;P=>3> H0@C20B>3> <0B5@V0;C =0 >A=>2V ?0?5@C. $>7@>1;5=89 =8< 

:>=B59=5@ ?@840B=89 4;O 715@V30==O 1C4P-O:8E ?@54<5BV2, 0 =0O2=VABP ?07;0 =0 

1VG=V9 ?>25@E=V =040є 4>40B:>2V <>6;82>ABV ?> 28:>@8AB0==N :>=B59=5@0 O: 

@>72060;P=>3> ?@8AB@>N, 3@8 G8 3>;>2>;><:8. 

Li Chen 

(https://patents.google.com/patent/USD903301S1/en?q=(Pencil+box)&oq=Pencil

+box) 70?@>?>=C202 48709= ?5=0;C 4;O >;V2FV2, >A=>2=8<8 ?5@52030<8 O:>3> є 

<>6;82VABP 7@CG=>3> 4>ABC?C 4> =8E B0, 70 ?>B@518, DV:A0FVW (@8A.1.6). 

 

 <EGAB> 1.6 �9A4? 8?O B?V6JV6, C4F9AF USD903301S1 

� O:>ABV 0=0;>3V2 V ?@>B>B8?V2 A2>3> 28=0E>4C Li Chen 2:07C202 G>E;8 V 

DCB;O@8 4;O V=H8E @5G59, =0?@8:;04 V=30;OB>@0 

(https://worldwide.espacenet.com/patent/search?q=pn%3DCN203740369U), 

>A=>2=>N ?5@5203>N O:8E є ;53:VABP 2V4:@820==O V <>6;82VABP 70:@V?8B8 G>E>; 

2 7@CG=><C <VAFV. 
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#>@B0B82=89 ?5=0; (?0B5=B CN104544872A, =0;568BP DV@<V WU PEIJING) 

<0є =0C:>289 48709=, 7@CG=89 C 28:>@8AB0==V B0 =>AV==V, <0є DC=:FVN 

?@>B8:>270==O, 0 B0:>6 DC=:FVN 2V4>1@065==O B5<?5@0BC@8, 2>;>3>ABV B0 

:0;5=40@O, 0 B0:>6 <0є :@0IC D0:B8G=C FV==VABP 70AB>AC20==O B0 

?>?C;O@870FV9=C FV==VABP 

(https://worldwide.espacenet.com/patent/search?q=pn%3DCN104544872A) 

 

 <EGAB> 1.7�BDF4F<6A<= C9A4?: 

1 4 :>@?CA ?5=0;C, 2 4 3C<>20 ?@>:;04:0, I> =5 :>270є, 3 4 283=CB0 @CG:0, 

4 4 B5@<><5B@, 5 4 3V3@><5B@, 6 4 5;5:B@>==89 :0;5=40@. 

#@54AB02=8:8 ?V245==>:>@59AP:>W DV@<8 안민석 

(https://worldwide.espacenet.com/patent/search/family/052142866/publication/KR20

0474789Y1?q=pn%3DKR200474789Y1 ) 28@VHC20;8 70240==O AB2>@5==O 

A:;040=>3> ?5=0;C, 2 O:><C ?5=0;, I> <VAB8BP ?8AP<>289 V=AB@C<5=B, <>6=0 

;53:> 715@V30B8 2 <VAFV 715@V30==O H;OE>< 7<V=8 D>@<8 ?5=0;0 2V4?>2V4=> 4> 

D>@<8 <VAFO 715@V30==O (@8A. 1.8). 
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 <EGAB> 1.8 !>?48A<= C9A4? (C4F9AF KR200474789Y1; KR20140005211U) 

� ?0B5=BV O?>=AP:>3> 28=0EV4=8:0 Tochio Yosuke >?8A0=> 42>AB>@>==V9 ?5=0; 

4;O 715@V30==O ?8AP<>28E V=AB@C<5=BV2 C ?5@54=V9 V 704=V9 A5:FVOE 715@V30==O 

(@8A.1.9). �V= 1C2 @>7@>1;5=89 4;O 7@CG=>ABV :>@8ABC20==O =0 >1<565=><C 

?@>AB>@V ?0@B8 H:>;O@0< O: 7 ?@02>N 254CG>N @C:>N, B0: V ;V2>N 

(https://worldwide.espacenet.com/patent/search/family/069799046/publication/JP202

0039765A?q=pn%3DJP2020039765A). 
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 <EGAB> 1.9�6BEFDBAAV= C9A4? (C4F9AF JP2020039765A; JP6897978B2) 

%CBBє2>N ?@>1;5<>N ?@8 28:>@8AB0==V >;V2FV2 є WE ?04V==O ?V4 G0A 

28:>@8AB0==O. �0@V0=B 70?>1V30==O FP><C 70?@>?>=C202 SHIN GYEOM MIN, 

@>7@>182H8 :>;P>@>289 ?5=0;, O:89 738=0єBPAO ?V4 G0A 28:>@8AB0==O >;V2FV2 V 

A;C3Cє ?V4AB02:>N 4;O =8E. �8:>@8AB0==O <03=VBV2 C FP><C 28=0E>4V (2 >;V2FOE V 

?5=0;V) A?@8Oє C=8:=5==N ?04V==O >;V2FV2 

(https://worldwide.espacenet.com/patent/search/family/065277792/publication/KR20

190006860A?q=pn%3DKR20190006860A) 

 

 <EGAB> 1.10 КB?ьBDB6V B?V6JV V C9A4? 8?O A<I: 

1 3 <03=VB; 2 3 DCB;O@; 3 3 :>;P>@>2V >;V2FV 

�030B>DC=:FV>=0;P=89 ?5=0;, 70?0B5=B>20=89 Huang Xinqiong 

(https://worldwide.espacenet.com/patent/search?q=pn%3DCN104490061A), <>6=0 

70:@8B8 ?VA;O B>3>, O: CG5=P 2V7P<5 >;V25FP B>I>, V 02B><0B8G=> 70:@820є 

28 

https://worldwide.espacenet.com/patent/search?q=pn%3DJP2020039765A
https://worldwide.espacenet.com/patent/search?q=pn%3DJP6897978B2
https://worldwide.espacenet.com/patent/search?q=pn%3DCN104490061A
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<03=VB=89 2A<>:BC20;P=89 1;>: :>@>1:8 :@8H:>N ?5=0;0, V 2V= 7@CG=89 C 

28:>@8AB0==V. 

 

 <EGAB> 1.11 �474FBHGA>JVBA4?ьA<= C9A4? 

�8:>@8AB>2C20B8 <03=VB8 ?@>?>=CNBP V Kim Taeheung; Choi Hyeoncheol 

(https://worldwide.espacenet.com/patent/search?q=pn%3DKR102553313B1). 

�>;P>@>289 ?5=0; (@8A.1.12) <VAB8BP: :>@?CA (110) DCB;O@0, I> <0є 157;VG 

>B2>@V2 (115) 4;O 2AB02;5==O :>;P>@>28E >;V2FV2; B>G8;:0 4;O >;V2FV2 (120), 

@>7B0H>20=0 =0 :>@?CAV (110); :@8H:0 (130), 7'є4=0=0 7 25@E=P>N G0AB8=>N 

:>@?CAC (110) 4;O ?>:@8BBO :>;P>@>2>3> >;V2FO (10); V <03=VB (140), O:89 

?V4B@8<Cє 7'є4=0=89 AB0= :>@?CAC (110) V :@8H:8 (130). 

 

 <EGAB> 1.12 �9A4? 8?O >B?ьBDB6<I B?V6JV6 

$>7@>1;5=V 9 :>=AB@C:FVW ?5=0;V2, 7@CG=V C 28:>@8AB0==V, O:V <0NBP 4>A8BP 

A:;04=C :>=AB@C:FVN, 2:;NG=> 7 1;>:>< :5@C20==O 
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(https://worldwide.espacenet.com/patent/search?q=pn%3DKR102570176B1). 

&>=CNG0 ?;V2:0 7 ?@>?CA:0==O< 2848<>3> A2VB;0 2V4 15% 4> 25%, ?@8:@V?;5=0 

4> ?@>7>@>W :@8H:8 ?5=0;0 B0:, I>1 ?@>7>@C :@8H:C ?5=0;0 <>6=0 1C;> 

28:>@8AB>2C20B8 O: 475@:0;>. �=CB@VH=є >A2VB;5==O, 2AB0=>2;5=5 2A5@548=V 

>A=>2=>3> :>@?CAC ?5=0;0; ?5@5<8:0G ?;V2:8, ?@8:@V?;5=89 4> 7>2=VH=P>W 

AB>@>=8 B>=C20;P=>W ?;V2:8; �>;8 B>@:=CB8AO ?5@5<8:0G0 ?;V2:8, 2V4 =P>3> 

=04E>48BP A83=0; @>1>B8 >A2VB;5==O V 0:B82Cє 9>3>. %2VB;> 28?@><V=NєBPAO 

2A5@548=C :>@?CAC ?5=0;C, O:89 70:@8B> ?@>7>@>N :@8H:>N, B0: I> :>@8ABC20G 

<>65 ?5@52V@OB8 2<VAB ?5=0;C, =02VBP =5 2V4:@820NG8 9>3>.  

&0:8< G8=><, ?@>BO3>< >AB0==VE 10 @>:V2 2 A2VBV 2840=> 1030B> ?0B5=BV2 =0 

:>@>1:8, DCB;O@8, ?5=0;8 4;O >;V2FV2. #5@5206=0 1V;PHVABP F8E @>7@>1>: 

A?@O<>20=0 =0 70157?5G5==O 7@CG=>ABV :>@8ABC20==O V ?V428I5==O 

DC=:FV>=0;P=>ABV. 
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 &5=45=FVW @>728B:C 70 @57C;ьB0B0<8 ?0B5=B=>3> ?>HC:C 
�=0;V7CNG8 40=V ?0B5=B=>3> ?>HC:C, <>6=0 4V9B8 28A=>2:C, I> 4;O 

283>B>2;5==O C?0:>2:8 4;O >;V2FV2 28@>1=8:8 G0AB> 28:>@8AB>2CNBP @V7=V 

D>@<8 7 ?52=8<8 :>=AB@C:FV9=8<8 5;5<5=B0<8, O:V @53;0<5=BCNBPAO 

2=CB@VH=V<8 =>@<0<8, 707=0G5=8<8 C B5E=VG=8E C<>20E (&').  

#@8 @>7@>1FV =>2>3> ?0:C20==O B5E=>;>3VG=0 :0@B0 2:;NG0є B0:V 5B0?8: 

• $>7@0EC=>: >1AO3C ?@>4C:FVW B0 281V@ 2V4?>2V4=8E <0B5@V0;V2 4;O 

C?0:>2:8. 

• #V41V@ >1;04=0==O 4;O 283>B>2;5==O C?0:>2:8 7 C@0EC20==O< ?>B@51 

28@>1=8FB20.  

• #@8 ?>B@51V 4 4>4020==O 4>40B:>28E 5;5<5=BV2 01> <>4C;V2 G8 

2=5A5==O 7<V= C 265 3>B>2V G0AB8=8 <0H8=. 

• �=B53@0FVO >1;04=0==O C 28@>1=8GC ;V=VN. 

�;O 4>AO3=5==O C=V:0;P=8E 5;5<5=BV2 48709=C 28@>1=8: <>65 4>4020B8 

4>40B:>2V B5E=>;>3VG=V >?5@0FVW, A?8@0NG8AP =0 <>6;82>ABV 2;0A=>3> 

>1;04=0==O 01> 725@B0NG8AP 4> V=H8E 28@>1=8:V2, O:V 28:>=CNBP >:@5<V 

5;5<5=B8. �> :>6=>W 4>40B:>2>W >?5@0FVW @>7@>1;ONBPAO 2;0A=V B5E=VG=V C<>28. 
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230660.К .06.00 .�З

 $>7@>1:0 :>=AB@C:FVW ?0:>20==O 4;O >;V2FV2 

 "1ґ@C=BC20==O  B5E=>;>3VW 
�83>B>2;5==O C?0:>2:8 4;O >;V2FV2 7 28:>@8AB0==O< B5E=>;>3VW 3D-4@C:C 

<5B>4>< <>45;N20==O ?>H0@>2>3> =0?;02;5==O (FDM) є >1ґ@C=B>20=8< V 

?5@A?5:B82=8< @VH5==O<, I> 2V4?>2V40є ACG0A=8< 28<>30< 5:>;>3VG=>ABV, 

DC=:FV>=0;P=>ABV B0 040?B82=>ABV 28@>1=8G8E ?@>F5AV2.  

"A=>2=8< <0B5@V0;>< 4;O 28@>1=8FB20 28ABC?0є PLA ?;0AB8:, I> є 

B5@<>?;0AB8G=8< B0 1V>@>7:;04=8< ?>;V<5@><, O:89 283>B>2;OєBPAO 7 

2V4=>2;N20=8E @5AC@AV2, =0?@8:;04, :C:C@C47O=>3> :@>E<0;N 01> FC:@>2>W 

B@>AB8=8. PLA є V450;P=8< 4;O 3D-4@C:C 7024O:8 A2>W9 740B=>ABV CB2>@N20B8 

<VF=V, AB01V;P=V AB@C:BC@8 ?@8 ?>@V2=O=> =87P:8E B5<?5@0BC@0E ?;02;5==O, I> 

7=86Cє 5=5@3>28B@0B8 =0 28@>1=8FB2> B0 <V=V<V7Cє 2?;82 =0 =02:>;8H=є 

A5@54>28I5. �8:>@8AB0==O PLA 2 C?0:>2FV 4;O >;V2FV2, 7>:@5<0 7 7040=8<8 

E0@0:B5@8AB8:0<8 >;V2FV2 (4>268=0 4 175 <<, 4V0<5B@ 4 7 <<), є AB@0B53VG=8< 

281>@><, O:89 ?V4:@5A;Nє ?@8E8;P=VABP 4> 5:>;>3VG=8E AB0=40@BV2 V AB0;>3> 

@>728B:C, 0465 B0:0 C?0:>2:0 ;53:> ?V440єBPAO ?5@5@>1FV 01> 157?5G=><C 

@>7:;040==N. 

&5E=>;>3VO FDM-4@C:C 70157?5GCє B>G=5 2V4B2>@5==O @>7@>1;5=>W 

:>=AB@C:FVW C?0:>2:8 7 C@0EC20==O< @>7<V@V2 B0 D>@<8 >;V2FV2, I> 4>72>;Oє 

AB2>@N20B8 V450;P=> ?V4V3=0=C C?0:>2:C, 2 O:V9 >;V2FV 715@V30NBPAO =04V9=> V 

:><?0:B=>. "A:V;P:8 >;V2FV <0NBP AB0=40@B=V @>7<V@8, :>=AB@C:FVO C?0:>2:8 

<>65 1CB8 @>7@0E>20=0 B0:, I>1 ?5@5410G8B8 A?5FV0;P=V 2V44V;5==O 01> =0?@O<=V 

4;O :>6=>3> >;V2FO. *5 4>72>;8BP C=8:=CB8 WE ?5@5<VI5==O 2A5@548=V C?0:>2:8 

?V4 G0A B@0=A?>@BC20==O 01>  
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28:>@8AB0==O, I> ?V428ICє 7@CG=VABP 4;O A?>6820G0. �024O:8 B0:V9 <>4C;P=>ABV 

:>=AB@C:FVW <>6=0 AB2>@N20B8 C?0:>2:8, I> ;53:> 040?BCNBPAO ?V4 

V=482V4C0;P=V 70?8B8 :;Vє=B0, ?@8 FP><C 715@V30NG8 =5>1EV4=89 @V25=P 70E8ABC 

B0 5AB5B8G=C ?@8201;82VABP ?@>4C:FVW. 

FDM-4@C: PLA-?;0AB8:>< є B0:>6 5:>=><VG=> 283V4=8< 4;O AB2>@5==O 

=525;8:8E ?0@BV9 B0 H284:>3> ?@>B>B8?C20==O, I> є 206;828< =0 5B0?V 

B5ABC20==O 48709=C G8 ?@8 28@>1=8FB2V V=482V4C0;P=8E 70<>2;5=P. *5 4>72>;Oє 

28@>1=8:C 3=CG:> ?V4E>48B8 4> 283>B>2;5==O @V7=8E 20@V0=BV2 C?0:>2:8 157 

?>B@518 2 4>@>38E ?@5A-D>@<0E, E0@0:B5@=8E 4;O B@048FV9=8E <5B>4V2 

283>B>2;5==O, B0:8E O: ;8BBO ?V4 B8A:><. ' @07V =5>1EV4=>ABV 7<V=8 :>=AB@C:FVW 

01> 4>4020==O =>28E 5;5<5=BV2 28@>1=8: <>65 H284:> 2=>A8B8 :>@5:B828 C 

F8D@>289 D09; <>45;V B0 <8BBє2> 283>B>2;OB8 =>2C ?0@BVN 7 >=>2;5=8<8 

E0@0:B5@8AB8:0<8. 

�024O:8 28:>@8AB0==N 3D-4@C:C C?0:>2:8 <>6CBP B0:>6 <VAB8B8 C=V:0;P=V 

:>=AB@C:FV9=V 5;5<5=B8, O:V ?V428ICNBP 7@CG=VABP :>@8ABC20==O: F5 <>6CBP 

1CB8 70:@C3;5=V :@0W 4;O :><D>@BC ?@8 2V4:@8BBV,  A?5FV0;P=V 2=CB@VH=V 

>1<56C20GV, I> 70157?5GCNBP DV:A0FVN :>6=>3> >;V2FO. �>4020==O B0:8E 

5;5<5=BV2 =5 ?>B@51Cє A:;04=8E <5E0=VG=8E >?5@0FV9, >A:V;P:8 3D-?@8=B5@ 

<>65 ;53:> AD>@<C20B8 WE @07>< V7 >A=>2=>N G0AB8=>N C?0:>2:8, AB2>@NNG8 

FV;VA=C V DC=:FV>=0;P=C :>=AB@C:FVN. 

&0:8< G8=><, 28:>@8AB0==O B5E=>;>3VW 3D-4@C:C <5B>4>< FDM V7 PLA-

?;0AB8:>< 4;O 283>B>2;5==O C?0:>2:8 4;O >;V2FV2 70157?5GCє ?>є4=0==O 

5:>;>3VG=>ABV, 3=CG:>ABV B0 5:>=><VG=>W 5D5:B82=>ABV. *5 @VH5==O 2V4?>2V40є 

28<>30< ACG0A=>3> @8=:C I>4> ABV9:>ABV 28@>1=8FB20, 040?B82=>ABV ?V4 @V7=V 

>1AO38 B0 <>6;82>ABV ?5@A>=0;V70FVW ?@>4C:BC, I> 4>72>;Oє =04020B8 

A?>6820G0< V==>20FV9=C B0 5:>;>3VG=> 157?5G=C C?0:>2:C, O:0 ?V4:@5A;Nє 

FV==VABP ?@>4C:BC B0 7@CG=VABP 9>3> 28:>@8AB0==O. 
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 $>7@>1:0 :>=AB@C:FVW 
� >A=>2V @>7@>1:8 1C;0 FV;P ?>:@0I8B8 :>@8ABC20==O >;V2FO<8, 4;O G>3> V 

1C;0 @>7@>1;5=0 V @>7@0E>20=0 C?0:>2:0. �>;>2=>N >A>1;82VABN C?0:>2:8 

AB0;> @>7B0HC20==O >;V2FV2 B0 7@CG=VABP WE 28:>@8AB0==O. 

' E>4V @>7@>1:8 1C;8 ?>AB02;5=V B0:V FV;V: 

• C?0:>2:0 <0є 1CB8 5:>;>3VG=>N; 

• 7@CG=5 B0 ;53:5 28:>@8AB0==O; 

• 283>B>2;5==O <0є 1CB8 =0 ACG0A=><C >1;04=0=V V7 ACG0A=8<8 

B5E=>;>3VO<8; 

• <0є 4020B8 4>AB0B=V9 70E8AB 4;O >;V2FV2. 

�@0EC202H8 40=V 28<>38, 1C;> ?>AB02;5=> 7040GC @>7@>18B8 =>2C 

:>=AB@C:FVN C?0:>2:8 V =040B8 W9 30@=89 7>2=VH=V9 283;O4. 

' ?5@HC G5@3C 1C;> @>7@0E>20=> 3010@8B=V @>7<V@8 7 C@0EC20==O< @>7<V@V2 

>;V2FV2 2 :V;P:>ABV 12 HBC:. �;O @>7@0EC=:V2 1C;> 27OB> >;V2FV 7 @>7<V@0<8: 

4>268=0 4 175 <<, 4V0<5B@ 4 7 <<. #VA;O G>3> @>7@>1;O;0AO 3D <>45;P, O: 

2@0E>2C20;0 @>7<V@8 >;V2FV2 B0 WE :V;P:VABP. 

#V4 G0A AB2>@5==O <>45;V 1C;> 28@VH5=> @>18B8 WW 7 B@P>E 45B0;59: 

• =86=P>W G0AB8=8 (@8A.2.1); 

• :@8H:8 (@8A.2.2); 

• 2=CB@VH=P>W G0AB8=8 (@8A.2.3). 
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 <EGAB> 2.1 �<:AO K4EF<A4 

 

 <EGAB> 2.2 КD<L>4 
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 <EGAB> 2.3 !9D98AO K4EF<A4. 

#V4 G0A @>7@>1:8 F8E <>45;59 1C;> @>7@>1;5=> <5E0=V7< :@V?;5==O B0 

2V4:@820==O :@8H:8. �@8H:0 <0є A?5FV0;P=89 <5E0=V7<, 70 4>?><>3>N O:>3> ?V4 

G0A WW 2V4:@820==O B0:>6 @CE0єBPAO V 2=CB@VH=O G0AB8=0 (@8A.2.4). 

 

 <EGAB> 2.4 ЗV5D4A4 @B89?ь 6 DB;>?489AB@G 6<7?O8V. 
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�0=0 <>45;P <0є C 2=CB@VH=V9 G0AB8=V 12 ?>A04:>28E >B2>@V2 4;O >;V2FV2 C 

420 @O48. �024O:8 B0:><C @>7<VI5==N 7@CG=> 1@0B8 >;V2FV O: V 7 ?5@H>3> @O4C, 

B0: V 7 4@C3>3>. 

&0: O: 4;O 283>B>2;5==O 1C4CBP 28:>@8AB>2C20B8AO 3D ?@8=B5@8, ?>B@V1=> 

1C;> @>7@0EC20B8, A:V;P:8 <>6;82> >4=>G0A=> 4@C:C20B8 <>45;59 70 >48= @07. 

&><C 1C;> 28:>@8AB0=0 A?5FV0;P=0 ?@>3@0<0 Cura 2 O:C ?>B@V1=> 7020=B068B8 

40=C <>45;P. #VA;O G>3> ?@>3@0<0 A0<0 @>7@0ECє V @>7<VAB8BP <0:A8<0;P=C 

:V;P:VABP <>45;59 =0 @>1>GV9 ?>25@E=V. #>BV< 40=0 ?@>3@0<0 @>7@0E>2Cє G0A, 

:V;P:VABP 28:>@8AB0=>3> <0B5@V0;C 4;O 4@C:C 40=8E <>45;59. 

 

 <EGAB> 2.5  B;@VM9AAO @B89?9= A4 DB5BKV= CB69DIAV CD<AF9D4. 

!0 @>1>GC ?>25@E=N 40=>3> ?@8=B5@0 ?><VI0єBPAO 18 5:75<?;O@V2 <>45;V 2 

A:;045=><C 283;O4V (@8A.2.5). &0:>6 ?@>3@0<0 A?5FV0;P=> 4;O ?@8=B5@V2 4V;8BP 
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2AV <>45;V =0 H0@8, ?> O:8< 265 ?@8=B5@ 1C45 4@C:C20B8, 2>=8 A:;040NBP 0,2 <<. 

�024O:8 B0:V9 B>2I8=V H0@C 1C45 =09:@0I0 O:VABP 4@C:C, 2 @57C;PB0BV G>3> ?VA;O 

4@C:C ?>B@V1=> 1C45 28B@0G0B8 <5=H5 G0AC =0 ?VA;O 4@C:0@AP:C >1@>1:C. 

 $>7@>1:0 ?0?5@>2>W >13>@B:8 

' E>4V @>7@>1:8 1C;0 AB2>@5=0 A?5FV0;V7>20=0 ?0?5@>20 >13>@B:0 4;O 28@>1C, 

O:0 28:>=Cє DC=:FVN V=D>@<0FV9=>3> =>AVO. *O >13>@B:0 4>72>;Oє @>7<VIC20B8 

:;NG>2C V=D>@<0FVN, I> A?@8Oє 1V;PH ?>2=><C @>7C<V==N 2;0AB82>AB59 V 

?@87=0G5==O 28@>1C. &0:89 ?V4EV4 =040є <>6;82VABP 5D5:B82=> V=B53@C20B8 

V=AB@C:FVW, B5E=VG=V E0@0:B5@8AB8:8 B0 @5:><5=40FVW 7 28:>@8AB0==O, I> є 

ACBBє2>N ?5@5203>N 7 B>G:8 7>@C DC=:FV>=0;P=>ABV B0 5@3>=><VG=>ABV. 

#0?5@>20 >13>@B:0 B0:>6 28:>=Cє @>;P V=B5@0:B82=>3> 5;5<5=BC, O:89 7=0G=> 

?V428ICє FV==VABP ?@>4C:BC 7 B>G:8 7>@C 9>3> :>@8ABC20FP:>W V=D>@<0B82=>ABV. 

�>=0 70157?5GCє ;53:89 4>ABC? 4> 206;828E 40=8E, 7>:@5<0 I>4> 5:>;>3VG=>ABV, 

5:A?;C0B0FV9=8E 2;0AB82>AB59 B0 ?@028; 157?5:8. 

$>7@>1:0 B0:>3> 5;5<5=B0 2V4?>2V40є ACG0A=8< B5=45=FVO< V=B53@0FVW 

4>40B:>28E V=D>@<0FV9=8E =>AVW2 C ?0:C20==O ?@>4C:FVW, I> 70157?5GCє 

5D5:B82=C ?5@540GC V=D>@<0FVW 157 =5>1EV4=>ABV 4>40B:>28E 5;5:B@>==8E G8 

B5E=VG=8E 70A>1V2. �8:>@8AB0==O ?0?5@>2>W >13>@B:8 4;O F8E FV;59 є 5:>;>3VG=> 

4>FV;P=8< @VH5==O<, O:5 4>72>;Oє 7=878B8 >1AO38 4>40B:>28E ?0:C20;P=8E 

<0B5@V0;V2 V 2V4?>2V40є ?@8=F8?0< AB0;>3> @>728B:C. 

 
 <EGAB> 2.6 �D4HVKA9 ;B5D4:9AAO 84ABW B57BDF><. 

!86G5 ($8A. 2.7) ?@54AB02;5=> @>73>@B:C 40=>W ?0?5@>2>W >13>@B:8, O:0 

45<>=AB@Cє 2AV WW 5;5<5=B8. !0 @>73>@BFV 45B0;P=> ?>:070=> @>7B0HC20==O 

V=D>@<0FV9=8E 1;>:V2, 2:;NG0NG8 7>=8 4;O B5E=VG=8E E0@0:B5@8AB8:, 

V=AB@C:FV9 7 5:A?;C0B0FVW B0 @5:><5=40FV9 7 157?5:8. �024O:8 >?B8<V7>20=><C 
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48709=C, V=D>@<0FVO =0 >13>@BFV @>7<VI5=0 ;>3VG=> B0 V=BCWB82=> 7@>7C<V;>, I> 

?>;53HCє WW A?@89=OBBO :>@8ABC20G5<. 

�@V< B>3>, @>73>@B:0 2@0E>2Cє <>6;82VABP :><?0:B=>3> A:;040==O >13>@B:8 

=02:>;> <>45;V, 715@V30NG8 ?@8 FP><C FV;VA=VABP CAVE V=D>@<0FV9=8E 1;>:V2. 

&0:89 ?V4EV4 70157?5GCє 5D5:B82=5 28:>@8AB0==O ?;>IV ?>25@E=V, <V=V<V7Cє 

=04<V@=VABP <0B5@V0;V2 V A?@8Oє 7@CG=><C @>7<VI5==N >13>@B:8 ?V4 G0A 

28@>1=8G>3> ?@>F5AC. 

$>7@>1:0 @>73>@B:8 B0:>6 ?5@5410G0є <>6;82VABP 28:>@8AB0==O @V7=8E 284V2 

?0?5@C, I> 4>72>;Oє 040?BC20B8 <0B5@V0; 4> A?5F8DVG=8E C<>2 28:>@8AB0==O 

<>45;V. *5 ?V428ICє 7030;P=C DC=:FV>=0;P=VABP >13>@B:8, @>1;OG8 WW =5 BV;P:8 

V=D>@<0B82=>N, 0;5 9 ?@0:B8G=>N C 70AB>AC20==V, =570;56=> 2V4 C<>2 

5:A?;C0B0FVW. 

 $>7@0EC=:8 =0 <VF=VABь ?;0AB8:>2>W G0AB8=8 

�;O ?@>2545==O @>7@0EC=:V2 =0 <VF=VABP 1C;0 28:>@8AB0=0 ?@>3@0<0 Solid 

Works, 2 O:V9 V 1C;> 7<>45;P>20=> 3D-<>45;P. �0 4>?><>3>N 4>40B:0 Simulation 

1C;> ?@>2545=> @>7@0EC=>: =0 <VF=VABP. �>3> @57C;PB0B8 A2V4G0BP, I> 

@>7@>1;5=0 :>=AB@C:FVO C?0:>2:8 28B@8<0є ?@8:;045=V =020=B065==O. 
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 <EGAB> 2.7 �>6V64?9AFAV A4CDG:9AAO 

 

 <EGAB> 2.8 �9D9@VM9AAO 
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 <EGAB> 2.9 �9HBD@4JVO 

 �81V@ :>;ь>@>28E @VH5=ь, :><?>78FVW B0 H@8DBV2. 
�;O 48709=C C?0:>2:8 >;V2FV2 1C;> >1@0=> OA:@02C :>;P>@>2C 30<C, I> 

?@825@B0є C203C B0 28:;8:0є 0A>FV0FVW 7 B2>@GVABN V =0BE=5==O<. �8:>@8AB0==O 

=0A8G5=8E :>;P>@V2, B0:8E O: G5@2>=89, 6>2B89, A8=V9 V 75;5=89, A?@8Oє 

5<>FV9=><C 70;CG5==N A?>6820G0, >A>1;82> <>;>4H>W 0C48B>@VW, 4;O O:>W 

206;82>N є 2V7C0;P=0 ?@8201;82VABP. 

":@V< :>;P>@V2, 4;O >D>@<;5==O C?0:>2:8 1C;> >1@0=> 01AB@0:B=89 AB8;P 

7>1@065==O, I> 2:;NG0є 35><5B@8G=V D>@<8 B0 0A8<5B@8G=V 5;5<5=B8. &0:89 

?V4EV4 4>40є 2V4GCBBO 2V;P=>3> A0<>28@065==O, I> V450;P=> 2V4?>2V40є :>=F5?FVW 

?@>4C:BC, >@Vє=B>20=>3> =0 @>728B>: :@50B82=>ABV. �1AB@0:B=89 48709= =5 ;8H5 

AB2>@Nє 5AB5B8G=89 5D5:B, 0;5 9 4>72>;Oє A?>6820G52V 2V4GCB8 3=CG:VABP V 

1030B>3@0==VABP 28:>@8AB0==O >;V2FV2. 
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 <EGAB> 2.10 �D<>?48 45EFD4>FA<I >4DF<A. 

&0:8< G8=><, OA:@02V :>;P>@8 2 ?>є4=0==V 7 01AB@0:B=8<8 7>1@065==O<8 

4>?><030NBP ?V4:@5A;8B8 C=V25@A0;P=VABP V B2>@G89 ?>B5=FV0; ?@>4C:BC, 

AB2>@NNG8 ?@8201;8289 V ACG0A=89 283;O4 C?0:>2:8. 

 �8<>38 4> <0:5BV2 B0 :>;ь>@>?>4V; 

#@8 283>B>2;5==V 1C4P-O:>W C?0:>2:8 206;82> 2@0E>2C20B8 D>@<0B D09;V2, 

=040=89 70<>2=8:><, 0465 2V4 FP>3> 70;568BP B>G=VABP V O:VABP @50;V70FVW 

?@>є:BC. �0<>2=8: =040є 2AV =5>1EV4=V <0B5@V0;8 4;O 70157?5G5==O 

157?5@5H:>4=>W @>1>B8 =04 C?0:>2:>N, 2:;NG=> 7V A?5F8DV:0FV9=8<8 

@>7<V@0<8, >:@5<8<8 5;5<5=B0<8 48709=C, ;>3>B8?0<8, H@8DB0<8 B0 V=H8<8 

3@0DVG=8<8 :><?>=5=B0<8. *5 4>72>;Oє 48709=5@C ?@028;P=> @>7<VAB8B8 2AV 

45B0;V 9 70157?5G8B8 C73>465=VABP 5;5<5=BV2 C <0:5BV. 

(>@<0B D09;V2 157?>A5@54=P> 70;568BP 2V4 ?@>3@0<=>3> 70157?5G5==O, O:5 

28:>@8AB>2Cє 48709=5@ 01> 70<>2=8: 4;O AB2>@5==O 5;5<5=BV2 C?0:>2:8.  

�>6=5 28@>1=8FB2> <0є ?52=89 A?8A>: D>@<0BV2 D09;V2, O:V 2>=> <>65 

?@89=OB8, >A:V;P:8 @V7=V 28@>1=8GV ?@>F5A8 B0 >1;04=0==O 28<030NBP A2>WE 

AB0=40@BV2 4;O 70157?5G5==O >?B8<0;P=>W @>1>B8. �06;82>, I>1 D>@<0B8 

2V4?>2V40;8 B5E=VG=8< 28<>30< 4@C:0@AP:>3> >1;04=0==O, I> <V=V<V7Cє @878:  
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?><8;>: ?V4 G0A 4@C:C 9 70157?5GCє 2V4?>2V4=VABP :V=F52>3> ?@>4C:BC 48709=C. 

#@8 @>7@>1FV 40=>3> ?@>4C:BC 1C;> 28:>@8AB0=> =0ABC?=V ?@>3@0<8, O:V є 

AB0=40@B>< V=4CAB@VW: 

• Solid Works 3 2 FV9 ?@>3@0<V 1C;> A?@>5:B>20=> 3D-<>45;P ?;0AB8:>2>W 

G0AB8=8 C?0:>2:8. 

• PrusaSlicer 3 A?5FV0;V7>20=0 ?@>3@0<0 4;O 3D 4@C:C. 

• Adobe Illustrator 3 ?@>3@0<0, 2 O:V9 1C2 AB2>@5=89 <0:5B ?0?5@>2>W 

>13>@B:8. 

$>7@>1:0 40=>W C?0:>2:8 1C;0 A?@O<>20=0 =0 28:>@8AB0==O 3D 4@C:C =0 3D 

?@8=B5@0E, 2 O:8E є <>6;82VABP 4@C:C20B8 PLA ?;0AB8:><. � 4;O ?0?5@>2>W 

G0AB8=8 1C2 >1@0=89 F8D@>289 A?>AV1 4@C:C, I>1 ?@8 =5>1EV4=>ABV <>6=0 

1C;> ;53:> 7<V=N20B8 O: <0B5@V0;8 4@C:C, B0: V <0:5B8. 

 

 

 <EGAB> 2.11 КB?ьBD< Key F4@ Yellow 

 

 

 <EGAB> 2.12 КB?ьBD< Magenta F4 Cian 6V8CB6V8AB 
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�ідпо6ід4ль=4
оD74=і74FіяН'Х&

ТеE=іG=е 
у77од6е==я

�8д доку<е=т4
�оOE=N64ль=4 74п8Eк4

!т4туE доку<е=т4

�4764, дод4тко64 
=4764

 е7ульт4т8 
=4уко68E 

 о7Dо5=8к 
доку<е=т4

!46Gук  .О.
Доку<е=т 

74т6еDд6е=о
�4664 О.�.

�л4E=8к 
доку<е=т4

Н'Х&
=д. 
7<і=.

Д4т4 
68д4==я

�о64 АDкуH
44/68 

230660.К .06.00 .�З

 $57C;ьB0B8 =0C:>28E 4>A;V465=ь. 

 &5=45=FVW @>728B:C 3D-4@C:C 
' ACG0A=><C A2VBV 3D-4@C: @>72820єBPAO 4C65 48=0<VG=>, V F59 @>728B>: 

>E>?;Nє @V7=V 0A?5:B8. �@>AB0є :V;P:VABP 30;C759, 45 70AB>A>2CNBP 048B82=V 

B5E=>;>3VW (�&). !0?@8:;04, C <548F8=V AB2>@NNBP V=482V4C0;P=V ?@>B578, 

V<?;0=B0B8 B0 =02VBP B:0=8=8 4;O B@0=A?;0=B0FVW. � 02V0:>A<VG=V9 30;C7V 3D-4@C: 

28:>@8AB>2CNBP 4;O 283>B>2;5==O ;53:8E V <VF=8E 45B0;59 A:;04=>W 35><5B@VW, 

O:V 7=0G=> ?V428ICNBP 5D5:B82=VABP ;VB0:V2 B0 :>A<VG=8E 0?0@0BV2. 

�2B><>1V;P=0 ?@><8A;>2VABP B0:>6 0:B82=> 2?@>2046Cє FN B5E=>;>3VN 4;O 

28@>1=8FB20 C=V:0;P=8E 45B0;59, 7>:@5<0 C ?@5<VC< A53<5=BV. 

&5E=>;>3VW 3D-4@C:C ?>ABV9=> 24>A:>=0;NNBPAO. $>7@>1;ONBPAO =>2V 

<0B5@V0;8, O:V @0=VH5 1C;> 206:> 28:>@8AB>2C20B8 C 28@>1=8FB2V. !0?@8:;04, 

?;0AB8:8 7 ?V428I5=>N ABV9:VABN 4> <5E0=VG=8E ?>H:>465=P, <5B0;52V ?>@>H:8 

B0 :><?>78B8 2V4:@820NBP =>2V <>6;82>ABV. #>;V?HCєBPAO V ?@>3@0<=5 

70157?5G5==O, AP>3>4=V 2>=> 4>72>;Oє =5 ;8H5 ?@>є:BC20B8 45B0;V, 0;5 9 

>?B8<V7C20B8 25AP ?@>F5A 4@C:C, <V=V<V7CNG8 @878:8 1@0:C. 

�5;8:8< ?@>@82>< є V=B53@0FVO 048B82=8E B5E=>;>3V9 7 V=H8<8 F8D@>28<8 

V=AB@C<5=B0<8, B0:8<8 O: HBCG=89 V=B5;5:B. *5 40є 7<>3C 02B><0B87C20B8 

?@>F5A8 B0 ?V428IC20B8 ?@>4C:B82=VABP. �=86CєBPAO V 20@BVABP B5E=>;>3V9 3 F5 

@>18BP WE 4>ABC?=8<8 =5 ;8H5 4;O 25;8:8E :><?0=V9, 0 9 <0;>3> 1V7=5AC. 

' <091CB=P><C >GV:CєBPAO ?>40;PH5 @>7H8@5==O 70AB>AC20==O 3D-4@C:C, 

>A>1;82> C 28A>:>B5E=>;>3VG=8E 30;C7OE, B0:8E O: <548F8=0, 02V0 B0 

02B><>1V;51C4C20==O, �0;C7P ?@>4>26C20B8<5 @>72820B8AO 7024O:8 =>28< 

<0B5@V0;0<, B5E=>;>3VO< V 7@>AB0==O< ?>?8BC =0 :0AB><V7>20=C ?@>4C:FVN. 
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%2VB>289 @8=>: 048B82=8E B5E=>;>3V9 2 ?5@V>4 7 2014 ?> 2020 @@. <02 

A5@54=P>@VG=89 @VAB =0 19,3%, AO3=C2H8 4> 2020 @. >1AO3C <0965 2 12 <;=. 4>;. 

�3V4=> 7V 72VB>< GlobalData, =8=V =0 G0AB:C @8=:C 3D-4@C:C ?@8?040є <5=H5 0,1% 

2V4 7030;P=>3> A2VB>2>3> 28@>1=8G>3> @8=:C, O:89 >FV=NєBPAO 2 12,7 

B@;=.4>;.(@8A 3,1) 

 

 <EGAB> 3.1 !F4A V CDB7AB; (2020-2027 DD.) B5EO7G E6VFB6B7B D<A>G �", 
@?D8.8B?. 

"A=>2=89 >1>@>B 30;C7V 40NBP ?>A;C38, H284:> @>ABCBP A53<5=B8 ?@>406C 

<0B5@V0;V2 V CAB0B:C20=P. �0 ?@>3=>70<8 A2VB>28E 5:A?5@BV2, A2VB>289 @8=>: �& 

4> 2027 @. AO3=5 ?>:07=8:0 41,6 <;@4.4>;. �8A>:89 ?>?8B <0B8<CBP A0<5 ?>A;C38 

3D-4@C:C.(@8A 3,2) 

45 



 

 

 

230660.К .06.00 .�З І=д. 
7<і=.

Д4т4 
68д4==я �о6

АDкуH
46/68 

 

 

 

 <EGAB> 3.2 �<A4@V>4 V CDB7AB; ;474?ьAB7B B5EO7G D<A>G �". 

#5@54CAV<, O: V 2 40=89 G0A, ?@>3=>7CєBPAO 0:B82=5 7@>AB0==O A2VB>28E 

@>7@>1>: V 2?@>20465==O �& 2 02V0 B0 >1>@>==V9 30;C7OE, 5;5:B@>=VFV B0 

02B><>1V;P=V9 ?@><8A;>2>ABV (@8A 3,30). #>@O4 7 F8<8 30;C7O<8 0:B82=> 

@>72820єBPAO 048B82=5 28@>1=8FB2> V AD5@V AB><0B>;>3VW B0 28@>1=8FB2V 

V<?;0=BV2. $07>< FV 30;C7V 1C4CBP 709<0B8 1V;PH5 50% @8=:C (@8A 3,31) 

 

 <EGAB> 3.3  V69Aь 6CDB648:9AAO 3D-8DG>G CB 74?G;OI. 
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 �8:>@8AB0==O 5:>;>3VG=> 157?5G=8E <0B5@V0;V2 
%CG0A=89 A2VB 0:B82=> ?5@5E>48BP 4> 28:>@8AB0==O 5:>;>3VG=> G8AB8E 

<0B5@V0;V2, 7C<>2;5=89 =5>1EV4=VABN 7<5=H5==O H:V4;82>3> 2?;82C =0 4>2:V;;O 

B0 70?@>20465==O ?@8=F8?V2 AB0;>3> @>728B:C. 

"4=8< V7 =091V;PH8E =0?@O<V2 є @>728B>: 1V>@>7:;04=8E <0B5@V0;V2, B0:8E O: 

PLA-?;0AB8:, 1V>?>;V5B8;5= V V=HV. �>=8 283>B>2;ONBPAO 7 ?>=>2;N20=8E 

@5AC@AV2, B0:8E O: :C:C@C47O=89 :@>E<0;P, FC:@>20 B@>AB8=0 01> 2>4>@>ABV. &0:V 

<0B5@V0;8 @>7:;040NBPAO C ?@8@>4=><C A5@54>28IV 70 :>@>B:89 G0A. "A=>2=V 

30;C7V 70AB>AC20==O 1V>?;0AB8:V2 2:;NG0NBP C?0:>2:C, E0@G>2C ?@><8A;>2VABP 

B0 3D-4@C:. 

&5E=>;>3VW 24>A:>=0;5==O F8E <0B5@V0;V2 4>72>;OBP ?V428I8B8 WE=N ABV9:VABP 

4> B5?;0, 2>;>3>ABV B0 <5E0=VG=8E =020=B065=P, I> @>18BP 1V>?;0AB8:8 

?@840B=8<8 4;O 28:>@8AB0==O 2 H8@>:><C A?5:B@V 28@>1=8FB20. �@V< B>3>, 

:><?0=VW 0:B82=> ?@0FNNBP =04 AB2>@5==O< 7<VH0=8E <0B5@V0;V2, B0:8E O: ?0?V@ 

7 1V>?>;V<5@=8< ?>:@8BBO<, O:V ?>є4=CNBP 5:>;>3VG=VABP V DC=:FV>=0;P=VABP. 

 0B5@V0;8 7 2B>@8==>W A8@>28=8, B0:V O: ?5@5@>1;5=89 ?0?V@, B5:AB8;P 01> 

?;0AB8:, AB0;8 ?>?C;O@=8<8 7024O:8 WE=V9 5:>;>3VG=V9 4>FV;P=>ABV B0 

5:>=><VG=8< ?5@52030<. �><?0=VW 2?@>2046CNBP 70<:=5=V F8:;8 28@>1=8FB20, 

45 2V4E>48 AB0NBP =>2>N A8@>28=>N. 

$>728B>: B5E=>;>3V9 ?5@5@>1:8 4>72>;Oє 7<5=H8B8 5=5@3>A?>6820==O V 

2B@0B8 O:>ABV <0B5@V0;V2 ?V4 G0A 2B>@8==>3> 28:>@8AB0==O. *5 AB2>@Nє 

<>6;82>ABV 4;O V=B53@0FVW ?5@5@>1;5=8E <0B5@V0;V2 C 1V;PH B5E=>;>3VG=> A:;04=V 

?@>4C:B8, B0:V O: 02B><>1V;P=V 45B0;V 01> 28A>:>B5E=>;>3VG=5 >1;04=0==O. 

#>?@8 0:B82=89 @>728B>:, 28:>@8AB0==O 5:>;>3VG=> G8AB8E <0B5@V0;V2 

AB8:0єBPAO 7 @O4>< 28:;8:V2, �> =8E =0;560BP 28A>:0 20@BVABP 1V>?;0AB8:V2 

?>@V2=O=> 7 B@048FV=8<8, ?>B@510 2 A?5FV0;P=8E C<>20E :><?>ABC20==O, 0 B0:>6 

=5>1EV4=VABP <>45@=V70FVW 28@>1=8G8E ?>BC6=>AB59 4;O >1@>1:8 =>28E 

<0B5@V0;V2. 
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&0:8< G8=><, 5:>;>3VG=> G8ABV <0B5@V0;8 AB0NBP :;NG>28< 5;5<5=B>< 

AB0;>3> @>728B:C, ?@>?>=CNG8 @VH5==O, O:V A?@8ONBP 715@565==N ?@8@>4=8E 

@5AC@AV2 B0 7<5=H5==N =530B82=>3> 2?;82C =0 4>2:V;;O. 

  >45;N20==O B5E=>;>3VG=>3> ?@>F5AC. 
"FV=:0 B0 281V@ ?@V>@8B5B=8E ?0@0<5B@V2 4;O ?@>4C:FVW, I> ?@>5:BCєBPAO. 

�:A?5@B0<8 ?@>0=0;V7>20=V B0:V 2;0AB82>ABV V E0@0:B5@8AB8:8 C?0:>2:8: 

7@CG=VABP (�), 4>ABC?=VABP (�), 5:>;>3VG=VABP (�), 5:>=><VG=VABP (��), 

?@0:B8G=VABP (#), A:;04=VABP 283>B>2;5==O (%), H8@>:0 FV;P>20 0C48B>@VO (,). 

"45?<JO 3.1 �4FD<JO 9>EC9DFA<I BJVAB> HGA>JV= GC4>B6><. 

)V (�) (�) (�) (��) (#) (%) (,) 
%C<0 
aj 

�030 
?0@0<5B@0 

 
(�) 1,00 1,25 1,25 1,00 1,00 1,00 0,75 5,50 16%  

(�) 0,75 1,00 1,00 0,75 1,25 1,50 1,25 4,75 14%  

(�) 0,75 1,00 1,00 1,00 1,00 1,00 1,00 4,75 14%  

(��) 1,00 1,25 1,00 1,00 0,50 1,00 1,25 4,75 14%  

(#) 1,00 0,75 1,00 1,50 1,00 1,00 1,25 5,25 16%  

(%) 1,00 0,50 1,00 1,00 1,00 1,00 1,00 4,50 13%  

(,) 1,25 0,75 0,75 0,75 0,75 1,00 1,00 4,25 13%  

        
33,75 100%  

        34,00 100%  
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 <E. 3.4. �V47D4@4 BJVAB> 9>EC9DFV6 

�0 @57C;PB0B0<8 5:A?5@B=8E >FV=>: <>6=0 7@>18B8 B0:V 28A=>2:8: 

• �@CG=VABP 3 є =091V;PH8< ?0@0<5B@>< 70 4V03@0<>N. �;O 70157?5G5==O 

7@CG=>ABV 1C;> @>7@>1;5=> A?5FV0;P=C D>@<C B0 <5E0=V7< 4;O @>1>B8 7 

>;V2FO<8. �0 4>?><>3>N FP>3> <5E0=V7<C є <>6;82VABP 7@CG=> =8<8 

:>@8ABC20B8AO. 

• #@0:B8G=VABP 3 ?>;O30є 2 B><C I> 7024O:8 3D-4@C:C PLA ?;0AB8:>< =0H 

DCB;O@ є ;53:8<, <VF=8< V <0є 5AB5B8G=89 283;O4. � ?@8 FP><C 40=89 ?;0AB8: 

=5 284V;Oє B>:A8G=8E @5G>28= V є 157?5G=8< C 28:>@8AB0==O, B><C =8< 

<>6CBP :>@8ABC20B8AO =02VBP 4VB8 157 H:>48 4;O 74>@>2’O.  

• �>23>2VG=VABP 3 F59 ?>:07=8: 70;568BP 2V4 C<>2 5:A?;C0B0FVW. ' ?@8<VI5=V 

B0 ?@8 4109;82><C 28:>@8AB0==V B0:89 DCB;O@ 1C45 A;C68B8 @>:0<8, 

>A:V;P:8 <0B5@V0; <VF=89 V ABV9:89 4> 7=>HC20==O. #@>B5 40=89 <0B5@V0; 

GCB;8289 4> 28A>:8E B5<?5@0BC@, I> 2 @57C;PB0BV ?@8 4>23><C 2?;82V FP>3> 

D0:B>@C <>65 ?@8725AB8 4> @>7B@VA:C20==O. 

• �:>;>3VG=VABP 3 28:>@8AB>2Cє<> PLA ?;0AB8:, O:89 є 5:>;>3VG=VH8< 70 

1V;PHVABP <0B5@V0;V2, >A:V;P:8 283>B>2;OєBPAO 7 2V4=>2;N20=8E @5AC@AV2, 

B0:8E O: :C:C@C47O=89 :@>E<0;P, V є 1V>@>7:;04=89 70 2V4?>2V4=8E C<>2. 

(�) (�) (�) (��) (#) (%) (,)
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• �:>=><VG=VABP 3 ?>;O30є 2 7<5=H5==V <0B5@V0;P=8E 28B@0B 7024O:8 

<V=V<V70FVW 2V4E>4V2 V <>6;82>ABV 28:>@8AB>2C20B8 ?5@5@>1;5=89 ?;0AB8:, 

2V4ACB=>ABV ?>B@518 C 4>@>38E V=AB@C<5=B0E B0 ?@5A-D>@<0E, H284:><C 

?@>B>B8?C20==N V 3=CG:>ABV C 7<V=V 48709=C. 3D-4@C: 4>72>;Oє 28@>1;OB8 

45B0;V 157?>A5@54=P> =0 <VAFV, I> 2 A2>N G5@3C A:>@>GCє 28B@0B8 =0 

B@0=A?>@BC20==O V є 5=5@3>715@V30NG8< ?>@V2=O=> 7 B@048FV9=8<8 <5B>40<8. 

�024O:8 FP><C 7<5=HCNBPAO 28B@0B8 =0 28@>1=8FB2>, ;>3VAB8:C V B5ABC20==O 

?@>4C:FVW, I> @>18BP F59 <5B>4 >A>1;82> 283V4=8< 4;O <0;>A5@V9=8E 01> 

A5@54=P>A5@V9=8E 28@>1=8FB2. 

• %:;04=VABP 283>B>2;5==O 3 ?@8G8=>N A:;04=>ABV 283>B>2;5==O є B5, I> 

?>B@V1=> ?@028;P=> 7@>18B8 <>45;P, 2<VB8 ?@028;P=> =0;0HBC20B8 ?@8=B5@, 

0 A0<5: H284:VABP 4@C:C, B>2I8=C H0@C, B5<?5@0BC@C ?;02;5==O. /:I> 

7@>18B8 =5?@028;P=V =0;0HBC20==O, <>6CBP 28=8:=CB8 ?@>1;5<8 7 4@C:><, 

B0:V O: 45D>@<0FVO 01> ?>30=5 ?@8;8?0==O H0@C ?;0AB8:C. 

• ,8@>:0 FV;P>20 0C48B>@VO 3 40=89 0A?5:B <>65 2:;NG0B8 2 A515 

28:>@8AB0==O 40=>3> DCB;O@0 B0:>N 0C48B>@VєN O:: ABC45=B8, H:>;O@V, 

>DVA=V ?@0FV2=8:8, EC4>6=8:8 V 1030B> V=H8E ;N459, O:V HC:0NBP 7@CG=5, 

5:>;>3VG=5 B0 5AB5B8G=5 @VH5==O 4;O 715@V30==O B0 28:>@8AB0==O >;V2FV2.  
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�ідпо6ід4ль=4
оD74=і74FіяН'Х&

ТеE=іG=е 
у77од6е==я

�8д доку<е=т4
�оOE=N64ль=4 74п8Eк4

!т4туE доку<е=т4

�4764, дод4тко64 
=4764

�Dоекту64==O 
ко<плекE=о7о 
теE=оло7Vч=о7о 

 о7Dо5=8к 
доку<е=т4

!46Gук  .О.
Доку<е=т 

74т6еDд6е=о
�4664 О.�.

�л4E=8к 
доку<е=т4

Н'Х&
=д. 
7<і=.

Д4т4 
68д4==я

�о64 АDкуH
51/68 

230660.К .06.00 .�З

 #@>5:BC20==O :><?;5:A=>3> B5E=>;>3VG=>3> ?@>F5AC 

28@>1=8FB20 

 #@><8A;>25 70240==O =0 @>7@>1;5==O ?@>5:BC ?V4?@8є<AB20 ?> 
283>B>2;5==N ?@>4C:FVW 7 PLA ?;0AB8:C 

�;O 70157?5G5==O ?@>4C:B82=>ABV 10000HB/@V:, 707=0G5=>W C 70240==V =0 

?@>5:BC20==O, 7 C@0EC20==O< H284:>ABV 4@C:C20==O 73>48= =0 >4=C <>45;P 

?>B@V1=> 2AB0=>28B8 9 ?@8=B5@V2 4;O 3D 4@C:C. !0 :>6=><C 7 ?@8=B5@V2 

>4=>G0A=> 4@C:CєBPAO 18 ?;0AB8:>28E DCB;O@V2 4;O >;V2FV2, B><C 7030;P=0 

:V;P:VABP <>45;59 4;O >4=>G0A=>3> 4@C:C 18×9=162. 

"45?<JO 4.1 �DB@<E?B69 ;4684AAO 8?O 3D-8DG>G. 

№ 
&8?8 

?@>4C:FVW. 

�V;P-
:VABP 
=072 =0 
@V: 

$>7<V@8 
<>45;V, <<. 

�>268=0 
?;0AB8:C 
2 @C;>=V, 
<. 

�V;P:VABP 
<>45;59 4;O 
>4=>G0A-
=>3> 4@C:C, 
HB. 

&8@06, 
HB. (0@1>2VABP 

1 

#;0AB8:>2
89 DCB;O@ 
4;O 
>;V2FV2 

1 74×28×203 300 162 10000 

�0;568BP 
2V4 :>;P>@C 
?;0AB8:C 
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"45?<JO 4.2 �DB@<E?B69 ;4684AAO 8?O C4C9DB6B7B 6<DB5A<JF64 

№ 
&8?8 

?@>4C:FVW. 
�V;P-:VABP 
=072 =0 @V: 

(>@<0B, 
<<. 

(>@<0B 
4@C:0@AP:>3> 
0@:CH0, 
<<. 

�V;P:VABP 
>48=8FP 
=0 >4=><C 
0@:CHV, 
@>73>@BFV. 
HB. 

&8@06, 
HB. (0@1>2VABP 

1 

�>6CE 4;O 
:>@>1:8 
>;V2FV2 
(4@C:, 
?;>B5@=0 
@V7:0) 

1 204×35 
SRA3 

320×450 
18 10000 4+0 

2 

�V78BV2:8 

(4@C:, 
?;>B5@=0 
@V7:0) 

25 
90×50 

85×55 

SRA3 

320×450 
25 - 4+4 

3 

�8ABV2:8 

(4@C:, 
?;>B5@=0 
@V7:0) 

10 

210×297 

148×210 

100×210 

105×148 

 

SRA3 

320×450 

SRA4 

225×320 

2 - 4+4 
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4 

�>@>1:8 
4;O @V7=>W 
?@>4C:FVW 
(4@C:, 
?;>B5@=0 
@V7:0, 

1V3C20==O) 

10 - 
SRA3 

320×450 
2 - 4+0 

5 

%BV:5@-
?0:8, 
=0;V?:8 

(4@C:, 
?;>B5@=0 
@V7:0) 

15 148×210 
SRA3 

320×450 
4 - 4+0 
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 �81V@ B5E=>;>3VW B0 AB@C:BC@8 28@>1=8G8E ?@>F5AV2. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 <EGAB> 4.1 �?B>-EI9@4 CDBJ9EG 6<7BFB6?9AAO GC4>B6><. 

3D-4@C: 

�>4@C:0@AP:0 ?V43>B>2:0 4;O 

F8D@>2>3> 4@C:C 

�>4@C:0@AP:0 ?V43>B>2:0 4;O 

3D-4@C:C 

"1@>1:0 <>45;V 

(>@<C20==O 20=B06C 2 

3@C?>2V9 C?0:>2FV 

%:;040==O 28@>1C 

%:;5N20==O ?0?5@>28E 

:>6CEV2 

#;>B5@=0 @V7:0, 1V3>2:0 

*8D@>289 4@C: %B2>@5==O <0:5BC 4;O 

?;>B5@=>W ?@>3@0<8 

"1@>1:0 

7>1@065==O 

%8@>28=0 

$50;V70FVO 

%:;040==O ?;0AB8:>2>W 

G0AB8=8 
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#5@H8< 5B0?>< 4;O 40=>3> 28@>1=8FB20 є ?V43>B>2:0 A8@>28=8 4;O 

?>40;PH>3> 28:>@8AB0==O:  

• �;O 3D-4@C:C 3 F5 ?;0AB8:, O:89 1C45 28:>@8AB>2C20B8AP 2 4@CFV.  

• �;O F8D@>2>3> 4@C:C 3 ?V43>B>2:0 ?0?5@C, O:89 28:>@8AB>2CєBPAO 4;O 

283>B>2;5==O :>6CEV2. 

�@C38< 5B0?>< є 4>4@C:0@AP:0 ?V43>B>2:0: 

• �;O 3D-4@C:C 3 F5 ?V43>B>2:0 <>45;V B0 =0;0HBC20==O ?@8=B5@0. 

• �;O F8D@>2>3> 4@C:C 3 ?V43>B>2:0 48709=C, ?5@52V@:0 =0 2V4?>2V4=VABP 

@>7<V@0<, B0 :>;P>@>2V9 AE5<V. &0:>6 @>7@>1:0 ?;>B5@=>W ?@>3@0<8 4;O 

?>40;PH>W @V7:8. 

&@5BV< 5B0?>< є 157?>A5@54=P> A0< 4@C:: 

• �;O 3D-4@C:C 3 28:>=0==O 4@C:C =0 3D ?@8=B5@0E A0<>W <>45;V. 

• �;O F8D@>2>3> 4@C:C 3 =0=5A5==O 7>1@065==O =0 ?0?V@ 70 4>?><>3>N 

F8D@>2>3> 4@C:C20;P=>3> ?@8AB@>N. 

+5B25@B8< 5B0?>< є ?VA;O4@C:0@AP:0 >1@>1:0: 

• �;O 3D-4@C:C 3 7=OBBO >?>@, H;VDC20==O, ?>:@8BBO D0@1>N 01> ;0:>< 

70 =5>1EV4=VABN. 

• �;O F8D@>2>3> 4@C:C 3 ?@>2>48BPAO @V7:0 B0 1V3>2:0 =0 ?;>B5@V 4;O 

?>40;PH>W @>1>B8 7 28@>1><. 

#’OB8< 5B0?>< є A:;040==O 28@>1V2 @07><. %N48 2E>48BP A:;040==O V 

A:;5N20==O :>6CE0 B0 =04V20==O 9>3> =0 DCB;O@. 

#VA;O FP>3> ?@>F5A ?5@5E>48BP =0 7025@H0;P=89 5B0? 28@>1=8FB20 3 F5 

A:;040==O ?@>4C:FVW 2 3@C?>2C C?0:>2:C 4;O ?>40;PH>W @50;V70FVW. 
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 �81V@ >1;04=0==O B0 <0B5@V0;V2 
�;O 283>B>2;5==O 40=>3> DCB;O@C 4;O >;V2FV2 3>;>2=8<8 28@>1=8G8<8 

<0H8=0<8 1C4CBP: 

• 3D-?@8=B5@. 

• �@C:0@AP:0 <0H8=0. 

• #;>B5@. 

/:I> 725@=CB8 C203C =0 ?@>4C:B82=VABP 10000HB./@V:, <>6=0 7@>18B8 

28A=>2>:, I> 4;O 40=>3> 28@>1=8FB20 <>6=0 28:>@8AB>2C20B8 =502B><0B8G=C 

B5E=V:C. �;O 704>2>;5==O ?>B@51 ?V4?@8є<AB20, 1C;> 28@VH5=> 28:>@8AB>2C20B8 

>1;04=0==O 7 ?@>4C:B82=VABN =525;8:8E 28@>1=8FB2. 

#5@H8< 5B0?>< 1C45 281V@ ?@8=B5@V2 4;O 3D-4@C:C. �;O =0H>W <>45;V B0 

?@>4C:B82=>ABV 1C;> ?@89=OB> >18@0B8 ?@8=B5@8 7 B8?>< 4@C:C FDM. �>;>2=>N 

E0@0:B5@8AB8:>N 4;O 281>@C ?@8=B5@0 є <>6;82VABP 4@C:C PLA ?;0AB8:>< 7 

?@028;P=8< A?V22V4=>H5==O< H284:>ABV V O:>ABV 4@C:C. �0 B0:8<8 :@8B5@VO<8 

1C;> >1@0=> ?@8=B5@ Prusa MK4S. �0=89 ?@8=B5@ <0є ?><V@=C FV=C 2 @>7<V@V 

40000 3@=., @>1>G0 ?>25@E=O 40=>3> ?@8=B5@0 220×210×250, FV ?0@0<5B@8 

?>2=VABN ?V4E>4OBP 4;O =0H>W <>45;V. �;O =0H>3> 28@>1=8FB20 =0< ?>B@V1=> 9 

?@8=B5@V2 Prus MK4S, I>1 70157?5G8B8 28@>1=8FB2> 40=>3> DCB;O@0 2 @>7<V@V 

10000HB. 

!0ABC?=8< 5B0?>< 1C45 281V@ 4@C:0@AP:>W <0H8=8 7 B5E=>;>3VєN F8D@>2>3> 

4@C:C. �>;>2=8<8 E0@0:B5@8AB8:0<8 B0:>W <0H8=8 <0є 1CB8 <>6;82VABP 

4@C:C20B8 =0 0@:CH0E D>@<0BC SRA3 B0 A5@2VA=0 ?V4B@8<:0 2 ':@0W=V 4;O 

B5E=VG=>3> >1A;C3>2C20==O. �0 40=8<8 ?>:07=8:0<8 1C;> >1@0=> ?@8=B5@ DV@<8 

Konica Minolta Accurio Press C3080. #5@52030<8 40=>W <0H8= є B5 I> 2>=0 <0є 

28A>:C ?@>4C:B82=VABP 4;O <0;8E B0 A5@54=VE >1AO3V2 4@C:C, 28A>:C O:VABP 4@C:C 

=0 @V7=8E <0B5@V0;0E, =0O2=VABP A5@2VA=>3> >1A;C3>2C20==O 2 ':@0W=V. 

#VA;O G>3> ?>B@V1=> >1@0B8 >1;04=0==O 4;O @V70==O B0 1V3C20==O :>6CE0, O:89 

1C45 >4O30B8AO =0 ?;0AB8:>289 DCB;O@. �>;>2=8<8 E0@0:B5@8AB8:0<8 ?@8 281>@V 
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40=>3> >1;04=0==O є =0O2=VABP D;N35@=>3> =>60 B0 =0O2=VABP V=AB@C<5=B0 4;O 

1V3C20==O ?@>4C:FVW. �0 F8<8 :@8B5@VO<8 1C;> >1@0=> 02B><0B8G=89 @V6CG89 

?;>B5@ iECHO PK0604 PLUS. �0=0 <>45;P <0є 2AV =5>1EV4=V E0@0:B5@8AB8:8 4;O 

=0H>3> 28@>1=8FB20, <0:A8<0;P=0 @>1>G0 ?;>I0 40=>3> ?;>B5@0 є 600×400<<. 

-> 2 A2>N G5@3C 704>2>;P=Oє =0HV 28<>38 V 40є <>6;82VABP 4;O @>1>B8 7 

1V;PH8<8 D>@<0B0<8 4@C:>20=>W ?@>4C:FVW. 

 "@30=V70FV9=0 AB@C:BC@0 28@>1=8FB20 
#V4?@8є<AB2> 7 283>B>2;5==O ?0:>20=P <>65 <0B8 B0:V ?V4@>74V;8 

�D74AV;4JV=A<= CV8DB;8V?: 

• :5@V2=8FB2> ?> @>1>BV 7 ?5@A>=0;><; 

• 1CE30;B5@VO. 

�B8DG>4DEь>4 F4 8DG>4DEь>4 B5DB5>4: 

• 2V44V; 4>4@C:0@AP:>W >1@>1:8; 

• 4@C:0@AP:0 4V;P=8FO; 

• <VAF5 4;O 2V7C0;P=>W >FV=:8 4@C:C O: F8D@>2>3>, B0: V 3D. 

�VE?O8DG>4DEь>4 B5DB5>4: 

• 4V;P=8FO 4;O ?;>B5@=>W @V7:8 ?@>4C:FVW; 

• <VAF5 4;O 2V7C0;P=>W >FV=:8 O:>ABV B0 ?@028;P=>ABV @V7:8; 

• <VAF5 4;O A:;5N20==O ?0?5@>2>W G0AB8=8 28@>1C; 

• <VAF5 4;O ?>2=>3> A:;040==O 28@>1C. 

�5E?G7B6GNK<= 6V88V?: 

• :V<=0B0 4;O 715@V30==O V=AB@C<5=BV2 B0 4>:C<5=B0FVW; 

• <VAF5 4;O 715@V30==O ?@818@0;P=8E 70A>1V2. 

"9IAVKAV CD<@VM9AAO: 

• A0=B5E=VG=89 2C7>;. 
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КV@A4F< C9DEBA4?G: 

• @>74O30;P=V; 

• 218@0;P=V; 

• :V<=0B0 2V4?>G8=:C. 

!>?48Eь>V CD<@VM9AAO: 

• A:;04 7 A8@>28=>N (?0?V@, ?;0AB8:); 

• A:;04 7 3>B>2>N ?@>4C:FVєN. 

 �>=AB@C:FVO B0 ?@8=F8? @>1>B8 >1;04=0==O Prusa MK4S 

�;O 45<>=AB@0FVW DC=:FV>=0;P=>ABV B0 7>2=VH=P>3> 283;O4C 1C;> >1@0=> 3D-

?@8=B5@ Prusa MK4S. *59 ?@8AB@V9 ?@87=0G5=89 4;O 283>B>2;5==O <>45;59 

<5B>4>< ?>H0@>2>3> =0?;02;5==O ?;0AB8:C. $>1>G89 ?@>F5A >@30=V7>20=89 

B0:8< G8=><, I>1 70157?5G8B8 AB01V;P=VABP O:>ABV 4@C:C B0 7@CG=VABP 

28:>@8AB0==O. 

(V;0<5=B 2AB0=>2;NєBPAO =0 B@8<0G :>BCH:8, ?VA;O G>3> ?>40єBPAO C 

5:AB@C45@ G5@57 =0?@O<=V B@C1:8. Nextruber >A=0I5=89 ?;0=5B0@=8< @54C:B>@>< 

V A5=A>@>< Loadcell I> 70157?5GCє B>G=C ?>40GC <0B5@V0;C. �0 4>?><>3>N 

=03@VB>W A>?;>2>W 3>;>2:8 ?;0AB8: ?;028BPAO B0 ?>H0@>2> =0=>A8BPAO =0 

4@C:>20=C ?;0AB8=C, AB2>@NNG8 >1’є:B. 

�@C:>20=0 ?;0AB8=0 V7 <03=VB=8< :@V?;5==O< @>7B0H>20=0 =0 =03@V20;P=V9 

?;0BD>@<V V 70157?5GCє @V2=><V@=89 @>7?>4V; B5<?5@0BC@8 ?> 2AV9 @>1>GV9 

?>25@E=V. �024O:8 FP><C AB2>@NNBPAO C<>28 4;O =04V9=>W 04357VW ?5@H>3> H0@C, 

0 ?VA;O 7025@H5==O 4@C:C <>45;P ;53:> 7=V<0єBPAO. 

#@8=B5@ ?@0FNє 7 B@828<V@=>N A8AB5<>N :>>@48=0B: 

• Z-2VAP 70157?5GCє 25@B8:0;P=V ?5@5<VI5==O 7024O:8 42>< :@>:>28< 

4283C=0< B0 @V7P1>28< AB@86=O<. 

• )-2VAP, O:0 A:;040єBPAO 7 3;04:8E AB@86=V2, <>B>@0 B0 @5<5=O, 4>72>;Oє 

5:AB@C45@C @CE0B8AO ?@02>@CG B0 ;V2>@CG. 
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• Y-2VAP :5@Cє @CE>< 4@C:>20=>W ?;0BD>@<8 2?5@54 V =0704. 

'?@02;V==O ?@8=B5@>< 74V9A=NєBPAO 70 4>?><>3>N A5=A>@=>W ?0=5;V 01> 70 

4>?><>3>N ?>2>@>B=>W @CG:8 7 :=>?:>N A:840==O, @>7B0H>20=>N =86G5. �;O 

7020=B065==O <>45;59 28:>@8AB>2CєBPAO USB-?>@B 01> ?V4:;NG5==O G5@57 Wi-

Fi. 

#VA;O 7025@H5==O 4@C:C 3>B>289 28@V1 <>6=0 7=OB8 7 ?;0AB8=8 B0 70 ?>B@518 

28:>=0B8 DV=VH=C >1@>1:C. �0=89 ?@8B5@ 45<>=AB@Cє 28A>:C ?@>4C:B82=VABP, 

O:VABP 4@C:C B0 =04V9=VABP, I> @>18BP 9>3> >?B8<0;P=8< 20@V0=B>< 4;O 

?@>D5AV9=>3> 28:>@8AB0==O. 

 

 <EGAB> 4.2 З474?ьA<= 6<7?O8 @4L<A< Prusa MK4S. 

1. �>BCH:0 7 DV;0<5=B><. 

2. $0<0. 

3. Z-2VAP 3 25@B8:0;P=0 2VAP, I> A:;040єBPAO 7 @V7P1>28E V 3;04:8E AB@86=V2, 

?5@5<VICє Nextruder. 

4. Nextruder 3 =>20 5:AB@C45@=0 A8AB5<0 =0ABC?=>3> ?>:>;V==O 7 ?;0=5B0@=8< 

@54C:B>@>< V A5=A>@>< Loadcell.  

5. �@>:>289 4283C= >AV X 3 ?5@5<VICє Nextruder ;V2>@CG B0 ?@02>@CG. 

6. �;5:B@>==89 1;>: 3 :>@?CA 4;O ?;0B8 xBuddy. 
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7. �@>:>289 4283C= >AV Z 3 >48= V7 42>E 4283C=V2, O:V ?5@5<VICNBP Nextruder 

23>@C B0 2=87. 

8. LCD 5:@0= 3 28:>@8AB>2CєBPAO 4;O :C@C20==O B0 =0;0HBC20==O ?@8=B5@0. 

9. &@8<0G :>BCH:8. 

10. �VAP ) 3 7030;P=0 =0720 2AVєW 3>@87>=B0;P=>W A:;040;P=>W >48=8FV, O:0 

A:;040єBPAO 7 42>E 3;04:8E AB@86=V2, <>B>@0 >AV ), @5<5=O B0 ?;0AB8:>28E 

G0AB8=. 

11. �;>: 682;5==O. 

12. �@C:>20=0 ?;0AB8=0 3 CB@8<CєBPAO 70 4>?><>3>N A8;P=8E <03=VBV2. 

13. !03@V20;P=0 ?;0BD>@<0 

14. USB-?>@B 3 28:>@8AB>2CєBPAO 4;O 4@C:C V >=>2;5==O A8AB5<8. 

15. #>2>@>B=0 @CG:0 3 >A=>2=89 5;5<5=B :5@C20==O. 
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�ідпо6ід4ль=4
оD74=і74FіяН'Х&

ТеE=іG=е 
у77од6е==я

�8д доку<е=т4
�оOE=N64ль=4 74п8Eк4

!т4туE доку<е=т4

�4764, дод4тко64 
=4764

�8ттT689 F8кл 
уп4ко6к8

 о7Dо5=8к 
доку<е=т4

!46Gук  .О.
Доку<е=т 

74т6еDд6е=о
�4664 О.�.

�л4E=8к 
доку<е=т4

Н'Х&
=д. 
7<і=.

Д4т4 
68д4==я
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230660.К .06.00 .�З

 �8BBє289 F8:; C?0:>2:8 

$>7@>1;5=89 =0<8 DCB;O@ 4;O >;V2FV2 ?@>E>48BP 2AV 5B0?8 68BBє2>3> F8:;C. 

"A=>2=0 V45O B0:>3> 28@>1C 3 70157?5G8B8 7@CG=VABP C 28:>@8AB0=V, >4=>G0A=> 

<V=V<V7CNG8 =530B82=89 2?;82 =0 4>2:V;;O. 

!0 ?>G0B:>2><C 5B0?V AB2>@5==O DCB;O@0 74V9A=NєBPAO 28@>1=8FB2> 

A8@>28=8. #;0AB8:>289 :>@?CA 283>B>2;OєBPAO 7 PLA-?;0AB8:C, O:89 є 

1V>@>7:;04=8< <0B5@V0;><. �>3> >B@8<CNBP 7 2V4=>2;N20=8E @5AC@AV2, B0:8E O: 

:C:C@C47O=89 :@>E<0;P 01> FC:@>20 B@>AB8=0. *O A8@>28=0 є 5:>;>3VG=>N 

0;PB5@=0B82>N B@048FV9=8< =0DB>EV<VG=8< ?;0AB8:0<, 0465 ?V4 G0A CB8;V70FVW 

@>7:;040єBPAO C ?@8@>4=8E C<>20E. �;O 283>B>2;5==O ?0?5@>2>W G0AB8=8 

28:>@8AB>2CєBPAO ?0?V@, O:89 G0AB> >B@8<CNBP 7 ?5@5@>1;5=>W A8@>28=8. *5 

7<5=HCє =020=B065==O =0 ;VA>2V @5AC@A8 B0 A?@8Oє ?>2B>@=><C 28:>@8AB0==N 

<0B5@V0;V2. 

#@>F5A 28@>1=8FB20 DCB;O@0 @>7?>G8=0єBPAO 7 283>B>2;5==O ?;0AB8:>2>3> 

:>@?CAC <5B>4>< ?>H0@>2>3> =0?;02;5==O (FDM-4@C:) 70 4>?><>3>N ACG0A=8E 

3D-?@8=B5@V2. *59 <5B>4 4>72>;Oє 4>AO3B8 <0:A8<0;P=>W B>G=>ABV B0 

<V=V<V7C20B8 :V;P:VABP 2V4E>4V2, >A:V;P:8 ?;0AB8: 28B@0G0єBPAO ;8H5 =0 

AB2>@5==O DC=:FV>=0;P=8E 5;5<5=BV2 28@>1C. �0;V 70 4>?><>3>N 4@C:0@AP:8E 

F8D@>28E <0H8= 283>B>2;OєBPAO ?0?5@>289 :>6CE. �@:CHV ?0?5@C 4@C:CNBPAO 

2V4?>2V4=> 4> 48709=C, ?VA;O G>3> WE @V6CBP V >1@>1;ONBP 4;O 4>AO3=5==O B>G=>3> 

?@8;O30==O 4> :>@?CAC. �025@H0;P=8< 5B0?>< 28@>1=8FB20 є A:;040==O, ?V4 G0A 

O:>W ?;0AB8:>289 :>@?CA V ?0?5@>289 :>6CE >1’є4=CNBP 2 є48=89 28@V1. 

�>B>289 DCB;O@ ?>B@0?;Oє 4> A?>6820G0, 45 28:>=Cє A2>N >A=>2=C DC=:FVN 

3 715@V30==O B0 B@0=A?>@BC20==O >;V2FV2. �024O:8 ?;0AB8:>2><C :>@?CAC DCB;O@  
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<0є B@820;89 B5@<V= A;C618, 0 ?0?5@>289 :>6CE, I> A;C3Cє 45:>@0B82=8< V 

V=D>@<0FV9=8< 5;5<5=B><, <>6=0 CB8;V7C20B8, ?5@54 F8< >7=09><82H8AP 7 

V=D>@<0FVєN. 

' @07V 7025@H5==O B5@<V=C 28:>@8AB0==O DCB;O@0 206;828< є ?@028;P=5 

?>2>465==O 7 2V4E>40<8. #;0AB8:>289 :>@?CA, 283>B>2;5=89 7 PLA-?;0AB8:C, 

<>65 1CB8 2V4?@02;5=89 =0 ?@><8A;>25 :><?>ABC20==O, 45 2V= @>7:;045BPAO =0 

?@>ABV A?>;C:8, 2>4C B0 2C3;5:8A;89 307. *5 2V41C20єBPAO C A?5FV0;P=8E C<>20E, 

B0:8E O: ?V428I5=0 B5<?5@0BC@0 9 2>;>3VABP. #0?5@>289 :>6CE B0:>6 ;53:> 

?V440єBPAO CB8;V70FVW. �>3> <>6=0 28:8=CB8 2 A?5FV0;P=V :>=B59=5@8 4;O 

<0:C;0BC@8. 

&0:>6 <>6=0 707=0G8B8, I> >18420 <0B5@V0;8 3 ?;0AB8: B0 ?0?V@ 3 <>6CBP 

1CB8 ?>2B>@=> 28:>@8AB0=V. PLA-?;0AB8: ?VA;O CB8;V70FVW <>65 1CB8 

?5@5?;02;5=89 4;O AB2>@5==O =>28E 28@>1V2, 0 ?0?V@ 3 ?5@5@>1;5=89 4;O 

283>B>2;5==O =>2>W ?0?5@>2>W ?@>4C:FVW. &0:8< G8=><, 68BBє289 F8:; 40=>3> 

DCB;O@C =01C20є 70<:=CB>3> E0@0:B5@C, I> є 206;828< 4;O 7<5=H5==O 

5:>;>3VG=>3> A;V4C. 

$>1;OG8 ?V4AC<:8, 68BBє289 F8:; 40=>3> DCB;O@0 7 ?0?5@>28< :>6CE>< 

2V4>1@060є ACG0A=89 ?V4EV4 4> 28@>1=8FB20 3 ?@03=5==O AB2>@8B8 

DC=:FV>=0;P=89 V 4>23>2VG=89 ?@>4C:B 7 <V=V<0;P=8< 2?;82>< =0 ?@8@>4C. 
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=4764
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 о7Dо5=8к 
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230660.К .06.00 .�З

 &5E=V:>-5:>=><VG=5 >1ґ@C=BC20==O ?@>5:BC 
"45?<JO 6.1 �5EB?NFAV F9IAV>B-9>BAB@VKAV CB>4;A<>< CDB9>FG 

№ !09<5=C20==O ?0@0<5B@C "48=8FO 28<V@C �5;8G8=0 
1 $VG=89 28?CA: ?0:>20=P <;=. HB. 0,01 

2 +8A5;P=VABP ?@><8A;>2>328@>1=8G>3> ?5@A>=0;C >AV1 5 

3 �030;P=0 G8A5;P=VABP ?@0FV2=8:V2 >AV1 12 
4 �030;P=0 ?;>I0 28@>1=8FB20 <2 648 
5 �8A>B0 ?>25@EC 28@>1=8FB20 < 6 
6 �030;P=0 :C10BC@0 28@>1=8FB20 <3 3888 
7 �030;P=0 ?;>I0 75<;V <2 750 

8 �0@BVABP 2?@>20465==O ?@>5:BC 28@>1=8FB20 <;=. 3@= 10 

"45?<JO 6.2 �V8ABEAV F9IAV>B-9>BAB@VKAV CB>4;A<>< CDBє>FG 

№ &5E=V:>-5:>=><VG=V ?>:07=8:8 ?@>є:BC "48=8FO 
28<V@C 

$>7@0E>20=5 
7=0G5==O 

 

1 

�V;P:VABP ?@>4C:FVW 
a) =0 1 :2. < ?;>IV; 
b) =0 1 :C1. < >1’є<C ?@8<VI5==O; 
c) =0 1 :2. < 75<;V 

B8A. HB 

 

a) 0,015 
b) 0,002 
c) 0,013 

2 
�8B@0B8 5;5:B@>5=5@3VW 4;O B5E=>;>3VG=8E ?>B@51 

a) =0 @VG=89 28?CA: ?@>4C:FVW 
b) =0 1000 HBC: C?0:>2:8 

<;=. 3@= 
 

a) 0,27 
b) 0,02 

3 �8B@0B8 5;5:B@>5=5@3VW =0 >A2VB;5==O B8A. 3@= 2,3 

4 
�8B@0B8 2>48 

a) =0 @VG=89 28?CA: ?@>4C:FVW 
b) =0 1000 HBC: C?0:>2:8 

B8A. 3@= 
 

a) 0 
b) 0 

5 
&@C4><VAB:VABP 

a) =0 @VG=89 28?CA: ?@>4C:FVW 
b) =0 1000 HBC: C?0:>2:8 

 

=>@<>33>4 
 

 

a) 7400 
b) 740 

6 #>2=0 A>1V20@BVABP B8A. 3@= 521,241 
7 *V=0 ?0:>20==O B8A. 3@= 800 

8 

#@81CB>:, 3@=: 
a) =0 1 :2. < ?;>IV; 
b) =0 1 :C1. < >1’є<C ?@8<VI5==O; 
c) =0 1 :2. < 75<;V 

B8A. 3@= 

 

a) 0,43 
b) 0,072 
c) 0,37 

9 $5=B015;P=VABP % 25 
10 &5@<V= >:C?=>ABV @>:V2 5,3 
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�8A=>2>: 

' E>4V 28:>=0==O :20;VDV:0FV9=>W @>1>B8 1C;> @>7@>1;5=> DC=:FV>=0;P=C 

C?0:>2:C 4;O >;V2FV2 V7  28:>@8AB0==O< 5:>;>3VG=> 157?5G=>3> PLA-?;0AB8:C B0 

ACG0A=8E B5E=>;>3V9 3D-4@C:C. #@>2545=> :><?;5:A=89 0=0;V7 ACG0A=8E 

B5E=>;>3V9 3D-4@C:C. #@>2545=> :><?;5:A=89 0=0;V7 ACG0A=8E B5=45=FV9  C 

AD5@V 048B82=8E B5E=>;>3V9, >1ґ@C=B>20=> 281V@ <0B5@V0;V2 V <5B>4V2 

28@>1=8FB20, 0 B0:>6 A?@>5:B>20=> :>=AB@C:FVN C?0:>2:8, O:0 ?>є4=Cє 2 A>1V 

5:>;>3VG=VABP, 7@CG=VABP V 5AB5B8G=C ?@8201;82VABP. 

 "A=>2=8< @57C;PB0B>< @>1>B8 є AB2>@5==O <>45;V C?0:>2:8, O:0 2V4?>2V40є 

ACG0A=8< 28<>30< AB0;>3> @>728B:C. �8:>@8AB0==O PLA-?;0AB8:C O: >A=>2=>3> 

<0B5@V0;C 4>72>;Oє 7=878B8 =530B82=89 2?;82 =0 4>2:V;;O, 70157?5GCNG8 ?@8 

FP><C 28A>:C O:VABP V 4>23>2VG=VABP ?@>4C:FVW. �024O:8 70AB>AC20==N B5E=>;>3VW 

?>H0@>2>3> =0?;02;5==O (FDM) AB0;> <>6;828< AB2>@5==O C?0:>2:8 7 28A>:>N 

B>G=VABN, 040?B>20=>W ?V4 AB0=40@B=V @>7<V@8 >;V2FV2, 0 B0:>6 @50;V70FVO 

5:>=><VG=> 283V4=>3> 4@V1=>A5@V9=>3> 28@>1=8FB20 3 ?5@V>4 ?>25@=5==O 

V=25AB8FV9 AB0=>28BP 5,3 @>:8. 

$>7@>1;5=0 C?0:>2:0 45<>=AB@Cє, O: V==>20FV9=V ?V4E>48 <>6CBP A?@8OB8 

28@VH5==N ACG0A=8E 5:>;>3VG=8E 28:;8:V2. #@54AB02;5=V 2 @>1>BV @VH5==O 

<>6CBP 1CB8 CA?VH=> 2?@>20465==V C 28@>1=8FB2> :0=F5;O@AP:8E B>20@V2, I> 

>@Vє=BCєBPAO =0 5:>;>3VG=> A2V4><8E A?>6820GV2. *5 ?V4B25@46Cє 4>FV;P=VABP 

28:>@8AB0==O 3D-4@C:C B0 5:>;>3VG=8E <0B5@V0;V2 4;O AB2>@5==O ?0:C20;P=>W 

?@>4C:FVW, O:0 2V4?>2V40є 28<>30< @8=:C B0 A?@8Oє 715@565==N =02:>;8H=P>3> 

A5@54>28I0. 
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%?8A>: 28:>@8AB0=8E 465@5; 

1. �.> �=4@>IC:. �48B82=V B5E=>;>38: ?5@A?5:B828 V ?@>1;5<8 3d-4pCkC. 

DSpace Repository :: Electronic Kyiv-Mohyla Academy Institutional Repository. 

URL: https://ekmair.ukma.edu.ua/server/api/core/bitstreams/a3298ea5-614c-

4937-9771-b5f54600bfb2/content (40B0 725@=5==O: 26.10.2024). 

2. �>@>H5=:> �. %B0= V B5=45=FVW @>728B:C @8=:C 3d-B5E=>;>3V9 O: 5;5<5=BC 

F8D@>2V70FVW 28@>1=8FB20 ?@>4C:FVW 7 ?>;V<5@V2 V <5B0;V2. �>;>2=0. URL: 

https://www.mao.kiev.ua/biblio/jscans/svitogliad/svit-2021-16-6/svit-6-2021-

doroshenko-012.pdf (40B0 725@=5==O: 26.10.2024). 

3. ". �. %B@CB8=AP:0. #5@53;O4 %CG0A=89 AB0= V ?5@A?5:B828 @>728B:C 

B5E=>;>3V9 B@828<V@=>3> <>45;N20==O B0 4@C:C20==O. !0C:>2V G0A>?8A8 

'�' V<5=V  8E09;0 �@03><0=>20. URL: 

https://sj.udu.edu.ua/index.php/kosn/article/view/60/62 (40B0 725@=5==O: 

26.10.2024). 

4. #>AV1=8: ?VA;O >1@>1:8 4;O 3d-4@C:>20=8E DV3C@ B0 <>45;59 - B5E=>;>3VO 

7=0=P - makeit | FACFOX, INC. #>A;C38 3D-4@C:C 2 �8B0W, ;8BBO 7 C@5B0=C, 

28@>1=8:8, ?>AB0G0;P=8:8, D01@8:0 4;O ;8BBO ?V4 B8A:>< - FACFOX. URL: 

http://ua.insta3dm.com/info/a-post-processing-guide-for-3d-printed-figures-

42700959.html (40B0 725@=5==O: 26.10.2024). 

5. ,81:> �. #5@A?5:B828 @>728B:C 3d-B5E=>;>3V9. %CG0A=89 AB0= B0 

?5@A?5:B828 @>728B:C =0C:8 / chair ". #>=><0@P>20. 2020. URL: 

https://doi.org/10.36074/18.12.2020.v6.08 (40B0 725@=5==O: 26.10.2024). 

6. 3D 4@C:. 10 =09?@>ABVH8E :@>:V2 4;O ?V43>B>2:8 D09;C. 3 3dprinter. 3Dprinter 

3 %09B 7 ?@>406C 34 ?@8=B5@V2, ?>A;C3 34 4@C:C B>I>. URL: 

https://www.3dprinter.ua/3d-druk-10-najprostishyh-krokiv-dlya-pidgotovky-

fajlu/ (40B0 725@=5==O: 26.10.2024). 
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7. SUGINO ?@54AB02;Oє =>289 ?>:@0I5=89 3V1@84=89 3D-?@8=B5@. 

MonoFilament -  0B5@80;O 4;O 3d ?@8=B5@0, ?;0AB8: 4;O 34 @CG:8, =8B8. 

�852, )0@P:>2, �P2>2, �=5?@. URL: https://monofilament.com.ua/ua/blog-

novini-3d-druku-ta-additivnih-tehnologij/sugino-predstavljaje-novij-

pokraschenij-gibridnij-3d-printer (40B0 725@=5==O: 26.10.2024). 

8. �2B><0B8G=89 @V6CG89 ?;>B5@ iECHO PK PLUS. Media Print Ukraine. URL: 

https://mediaprint.ua/product/avtomaticheskiy-rezhushchiy-plotter-iecho-pk-

plus.html (40B0 725@=5==O: 16.12.2024). 

9. �5;5=0 @52>;NFVO 2 3D-4@C:C: O: Bambu Lab 7<V=Nє V=4CAB@VN. 3D 4@C:, 3D 

?@8=B5@8, 3D @CG:8, 3D ?;0AB8: 2 ':@0W=V. URL: 

https://3d4u.com.ua/uk/blog/post/146-eco-friendly-3d-printing-bambu-lab-

innovations-for-sustainable-

future?srsltid=AfmBOor246Tfx3ebvRA6gvm_pw1btLzJnquc0EXoghpv6gdBUC

D9fpfd (40B0 725@=5==O: 16.12.2024). 

10. #@8=B5@ 4;O ?@>D5AV9=>3> 4@C:C AccurioPress C3080. KONICA MINOLTA 

Ukraine 3 =04V9=89 IT ?0@B=5@ =0 H;OEC 4> B@0=AD>@<0FV9 | KONICA 

MINOLTA. URL: https://www.konicaminolta.ua/uk-ua/hardware/professional-

printing/accuriopress-c3080 (40B0 725@=5==O: 16.12.2024). 

11. Original Prusa 3D printers directly from Josef Prusa. Prusa3D by Josef Prusa. 

URL: https://www.prusa3d.com/product/original-prusa-mk4s-3d-printer-5/ (date 

of access: 16.12.2024). 

12. #0B5=B:  73204 https://ua.patents.su/6-73204-universalnijj-kontejjner.html 

13. #0B5=B: USD903301S1 

https://patents.google.com/patent/USD903301S1/en?q=(Pencil+box)&oq=Pencil

+box 

14. #0B5=B: 3DCN203740369U 

https://worldwide.espacenet.com/patent/search?q=pn%3DCN203740369U 

15. #0B5=B: 3DCN104544872A 

https://worldwide.espacenet.com/patent/search?q=pn%3DCN104544872A 
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16. #0B5=B: 3DKR200474789Y1 

https://worldwide.espacenet.com/patent/search/family/052142866/publication/K

R200474789Y1?q=pn%3DKR200474789Y1 

17. #0B5=B: 3DJP2020039765A 

https://worldwide.espacenet.com/patent/search/family/069799046/publication/JP

2020039765A?q=pn%3DJP2020039765A 

18. #0B5=B: 3DKR20190006860A 

https://worldwide.espacenet.com/patent/search/family/065277792/publication/K

R20190006860A?q=pn%3DKR20190006860A 

19. #0B5=B: 3DCN104490061A 

https://worldwide.espacenet.com/patent/search?q=pn%3DCN104490061A 

20. #0B5=B: 3DKR102553313B1 

https://worldwide.espacenet.com/patent/search?q=pn%3DKR102553313B1 

21. #0B5=B: 3DKR102570176B1 

https://worldwide.espacenet.com/patent/search?q=pn%3DKR102570176B1 
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