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ABSTRACT 

DEVELOPMENT OF AN INTERACTIVE WEBSITE FOR PRESENTATION OF 

SERVICES AND ACCEPTANCE OF APPLICATIONS FOR 3D PRINTING 

The goal of this project is to design and develop an interactive website for LETMAKE3D 

that effectively showcases its 3D printing services. 

Project objectives: conducting a market analysis of 3D printing services and the relevant 

industry; researching current approaches and technologies in front-end development; designing 

the architecture, structure, and design of the website; software implementation of the user interface 

and order form; implementation of a serverless system for collecting and processing orders without 

a proprietary database; development of an administrative panel for managing requests; testing the 

developed system and evaluating its effectiveness. 

The subject of the study is the methods, technologies, and software tools for developing an 

interactive website to automate the acceptance of orders for 3D printing services. 

The object of the study is the process of information interaction between a 3D printing 

service provider and its customers in a web environment. 

The research is based on the production activities of the company LETMAKE3D. 

Based on the results of the study, a fully functional single-page web application (SPA) was 

designed and implemented using a native HTML5/CSS3/JavaScript ES6+ stack. A serverless 

order processing system was developed through the integration of Google Apps Script and Google 

Sheets, which allows for the automatic storage of customer data, the receipt of 3D model files on 

Google Drive, and the sending of email notifications to the administrator. A password-protected 

admin panel was implemented, featuring filtering, order status changes, and data export to CSV. 

Implementation of the system reduced the processing time for a single order by 30340% compared 

to the previous approach using instant messengers. 

The results obtained can be used by other companies in the technology services sector to 

digitize their own business processes and automate customer interactions. 

The thesis consists of 38 pages, 10 figures, a bibliography of 40 references, and 3 

appendices. 

Keywords: 3D printing, additive manufacturing, website, SPA, front-end development, 

HTML5, CSS3, JavaScript, serverless architecture, Google Apps Script, order automation, admin 

panel. 

Year of thesis completion: 2026. 

Year of thesis defense: 2026. 
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:V=F52>3> 28@>1C, @V2=O 28<>3 4> 45B0;V70FVW B0 1N465BC 70<>2=8:0. 
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A53<5=BV. #@8=F8? @>1>B8 107CєBьAO =0 5:AB@C7VW @>7?;02;5=>3> 

B5@<>?;0AB8G=>3> ?>;V<5@C (C 283;O4V DV;0<5=BC =0 :>BCHFV) G5@57 

<V:@>A>?;> 7 ?>40;ьH8< C:;040==O< <0B5@V0;C =0 @>1>GC ?;0BD>@<C H0@0<8. 

,8@>:89 A?5:B@ <0B5@V0;V2 3 PLA, PETG, ABS, TPU, Carbon Fiber 3 @>18Bь 

FDM AB0=40@B>< 45-D0:B> 4;O AB2>@5==O V=65=5@=8E ?@>B>B8?V2, :>@?CAV2 

?@8AB@>W2 B0 DC=:FV>=0;ь=8E 45B0;59[2]. %0<5 FO B5E=>;>3VO є >A=>2>N 

28@>1=8G8E ?>BC6=>AB59 :><?0=VW LETMAKE3D. 
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&5E=>;>3VO SLA (Stereolithography) B0 WW <0A>G=0 <>48DV:0FVO MSLA 

(Masked SLA) 70A=>20=V =0 ?@8=F8?V D>B>?>;V<5@870FVW 3 @V4:0 D>B>?>;V<5@=0 

A<>;0 B25@4=5 ?V4 4VєN C;ьB@0DV>;5B>2>3> 28?@><V=N20==O ;075@0 01> LCD-

<0B@8FV. *V <5B>48 70157?5GCNBь <V:@>==C B>G=VABь 2V4B2>@5==O 45B0;59 V 

H8@>:> 70AB>A>2CNBьAO C AB><0B>;>3VW, N25;V@=V9 A?@02V B0 28@>1=8FB2V 

28A>:>45B0;V7>20=8E <V=V0BN@[3]. !0O2=VABь SLA->1;04=0==O C ?0@:C 

:><?0=VW LETMAKE3D 40є 7<>3C >E>?;N20B8 70<>2;5==O, 45 :@8B8G=> 

206;820 B>G=VABь ?>25@E=V B0 4@V1=V 45B0;V. 

�;>10;ь=89 @8=>: 048B82=>3> 28@>1=8FB20 45<>=AB@Cє ABV9:5 B0 

?@>3=>7>20=5 7@>AB0==O ?@>BO3>< >AB0==ь>3> 45AOB8;VBBO. �0 40=8<8 

0=0;VB8G=>3> 72VBC Wohlers Report 2024, 7030;ь=89 >1AO3 A2VB>2>3> @8=:C 3D-

4@C:C C 2023 @>FV 2?5@H5 ?5@5B=C2 ?>7=0G:C C 20 <V;ьO@4V2 4>;0@V2 %,�, 0 

?@>3=>7>20=89 A5@54=ь>@VG=89 B5<? 7@>AB0==O (CAGR) 4> :V=FO ?>B>G=>3> 

45AOB8;VBBO A:;040є ?>=04 20 2V4A>B:V2[4]. �;NG>28<8 4@0925@0<8 Fь>3> 

7@>AB0==O є 45<>:@0B870FVO B5E=>;>3V9 (7=865==O 20@B>ABV FDM->1;04=0==O), 

@>7H8@5==O ?0;VB@8 <0B5@V0;V2 B0 AB@V<:89 @>728B>: ?@>3@0<=>3> 

70157?5G5==O 4;O ?V43>B>2:8 3D-<>45;59 4> 4@C:C. 

� C<>20E ':@0W=8 @8=>: ?>A;C3 3D-4@C:C =01C2 A?5F8DVG=8E @8A B0 

AB@0B53VG=>3> 7=0G5==O, I> 28E>48Bь 40;5:> 70 <56V ACB> :><5@FV9=>3> 

V=B5@5AC. #>?@8 A:;04=V 5:>=><VG=V >1AB028=8 2>є==>3> G0AC, 048B82=V 

B5E=>;>3VW AB0;8 >4=8< V7 :;NG>28E V=AB@C<5=BV2 70157?5G5==O ABV9:>ABV 

28@>1=8G8E V ;>3VAB8G=8E ;0=FN3V2. �0DV:A>20=89 3V?5@B@>D>20=89 ?>?8B =0 

;>:0;ь=5 28@>1=8FB2>: 2V4 283>B>2;5==O 45DVF8B=8E 02B><>1V;ь=8E B0 

?@><8A;>28E 70?G0AB8= 4> <0A>2>3> 28@>1=8FB20 :><?>=5=BV2 4;O 

>1>@>==>3> A5:B>@C 3 E2>AB>28:V2 4;O 05@>@>72V4:8, 70E8A=8E :59AV2 4;O 

5;5:B@>=V:8 B0 A?5FV0;V7>20=8E :@V?;5=ь 4;O B5@<V=0;V2 Starlink[5]. 

(C=:FV>=C20==O ACG0A=>3> ?V4?@8є<AB20 3D-4@C:C 28<030є 3;81>:>W 

B5E=VG=>W :><?5B5=B=>ABV O: C <0B5@V0;>7=02AB2V, B0: V 2 V=65=5@=><C 

?@>є:BC20==V B0 ?V43>B>2FV <>45;59 4> 4@C:C. &8?>289 28@>1=8G89 F8:; 
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28:>=0==O 70<>2;5==O 2:;NG0є :V;ь:0 ?>A;V4>2=8E 5B0?V2: >B@8<0==O B0 

?5@28==0 20;V40FVO F8D@>2>3> D09;C 70<>2=8:0 (C D>@<0B0E .stl, .obj, .step); 

B5E=VG=89 0C48B 35><5B@VW <>45;V 7 ?5@52V@:>N B>2I8=8 ABV=>:, 0=0;V7>< 

728A0NG8E 5;5<5=BV2 B0 >?B8<V70FVєN B>?>;>3VW; ?V43>B>2:0 :5@CNG>3> :>4C 

(B0: 720=0 >?5@0FVO A;09A8=3C) 7 =0;0HBC20==O< ?0@0<5B@V2 70?>2=5==O, 

?V4B@8<>: V B5<?5@0BC@=8E @568<V2; DV78G=0 35=5@0FVO >1'є:B0 70 4>?><>3>N 

?@8=B5@0; ?>AB>1@>1:0 28@>1C 3 <5E0=VG=0 H;VD>2:0 01> EV<VG=5 

>1@>1;5==O[6]. 

�07>N 4;O ?@0:B8G=>3> 4>A;V465==O B0 2?@>20465==O @>7@>1;5=>W 2 

@0<:0E :20;VDV:0FV9=>W @>1>B8 ?@>3@0<=>W A8AB5<8 є :><?0=VO LETMAKE3D, 

I> 74V9A=Nє A2>N 4VO;ь=VABь C AD5@V 28A>:>B5E=>;>3VG=>3> F8D@>2>3> 

28@>1=8FB20 2 <VABV "1CEV2 �8W2Aь:>W >1;0ABV. �8@>1=8G89 ?0@: ?V4?@8є<AB20 

D>@<CєBьAO =0 >A=>2V ACG0A=>W 5:>A8AB5<8 ?@8=B5@V2 2V4 :><?0=VW Bambu Lab 

3 <>45;59 A1, A1 mini B0 P1S Combo ($8A1.1) . #@8=F8?>20 >A>1;82VABь Fь>3> 

>1;04=0==O ?>;O30є C =0O2=>ABV A8AB5< 02B><0B8G=>W 7<V=8 DV;0<5=BC (AMS 3 

Automatic Material System), I> 40є 7<>3C 74V9A=N20B8 ?>2=VABN 

02B><0B87>20=89 1030B>:>;V@=89 4@C: B0 28:>@8AB>2C20B8 2>4>@>7G8==V 

?V4B@8<:8 2 <560E >4=>3> 28@>1=8G>3> F8:;C 157 2B@CG0==O >?5@0B>@0[7]. 

 
$8A.1.1 #@8=B5@0 O:V 28:>=CNBьAO 4;O FDM 4@C:C 

 

%B@C:BC@0 :><?0=VW A?8@0єBьAO =0 420 :;NG>2V 25:B>@8 3 V=65=5@=>-

B5E=VG=89 B0 2V7C0;ь=>-5AB5B8G=89. �8@5:B>@ B0 ?@>2V4=89 V=65=5@ �=B>= 

�=4@V9GC: >G>;Nє B5E=>;>3VG=89 =0?@O<: ?@>є:BC20==O, <>45;N20==O, 

:>=DV3C@0FVN A:;04=8E 71V@>:, 2:;NG=> 7 :><?>=5=B0<8 4;O 157?V;>B=8E 
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02V0FV9=8E A8AB5< B0 3010@8B=8E <5E0=VG=8E @0<. �@0DVG=89 48709=5@ ";ь30 

&0@010= 2V4?>2V40є 70 EC4>6=V9 4@C:, ?V41V@ D0:BC@ B0 :>;>@8AB8:C 28@>1V2. 

&0:89 @>7?>4V; @>;59 40є 7<>3C :><?0=VW >E>?;N20B8 H8@>:89 A?5:B@ 

70<>2;5=ь 3 2V4 AB@>38E DC=:FV>=0;ь=8E <5E0=V7<V2 7 :0@1>=>28E DV;0<5=BV2 

4> EC4>6=VE V=B5@'є@=8E >1'є:BV2 7 PLA ($8A. 1.2) B0 PETG[8].  

 

                                    

$8A. 1.2 �078 =04@C:>20=V 7 5:>-?;0AB8:C 

 

�> ?>G0B:C @50;V70FVW Fь>3> ?@>є:BC :><?0=VO AB8:0;0AO 7 B8?>2>N 4;O 

<0;>3> B5E=>;>3VG=>3> 1V7=5AC ?@>1;5<>N 3 2V4ACB=VABN є48=>3> F8D@>2>3> 

F5=B@C :><C=V:0FVW 7 :;Vє=B0<8. #@89>< 70<>2;5=ь, >B@8<0==O D09;V2 2V4 

70<>2=8:V2 B0 ?>3>465==O 20@B>ABV 2V41C20;8AO G5@57 @>7@V7=5=V :0=0;8: 

<5A5=465@8, A>FV0;ь=V <5@56V B0 B5;5D>==V ?5@53>2>@8. *5 ?@872>48;> 4> 

A8AB5<0B8G=>W 2B@0B8 45B0;59 70<>2;5=ь, C=5<>6;82;N20;> ?5@28==C 

20;V40FVN >B@8<0=8E 3D-<>45;59 B0 7=86C20;> ?>:07=8: :>=25@AVW 

?>B5=FV9=8E :;Vє=BV2 C @50;ь=8E 70<>2=8:V2 G5@57 A:;04=89 B0 =5?@>7>@89 

H;OE 725@=5==O[9]. 

�=0;V7 :>=:C@5=B=>3> A5@54>28I0 ?>:0702, I> ?>=04 65 2V4A>B:V2 

;>:0;ь=8E A5@2VAV2 3D-4@C:C 2 ':@0W=V =5 <0NBь 2;0A=8E 

?>2=>DC=:FV>=0;ь=8E 251A09BV2 01> <0NBь 70AB0@V;V AB0B8G=V AB>@V=:8-

2V78B:8, I> =5 2V4?>2V40NBь ACG0A=8< 28<>30< UX/UI-48709=C B0 =5 740B=V 

70157?5G8B8 02B><0B87>20=89 ?@89>< A?5F8DVG=8E D09;>28E D>@<0BV2[10]. 

&0:8< G8=><, @>7@>1:0 V=B5@0:B82=>3> 251A09BC 4;O LETMAKE3D є =5 ;8H5 
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<0@:5B8=3>28< V=AB@C<5=B><, 0 =5>1EV4=8< :@>:>< 4> ?>2=>FV==>W 

F8D@>2V70FVW 1V7=5A-?@>F5AV2 ?V4?@8є<AB20. 

1.2. !CG0A=V ?V4E>48 4> 251@>7@>1:8: B5E=>;>3VW, 0@EVB5:BC@0 B0 
V=AB@C<5=B0@V9 

#@>F5A AB2>@5==O ACG0A=8E 2514>40B:V2 52>;NFV>=C202 2V4 =0?8A0==O 

=09?@>ABVH8E B5:AB>28E 3V?5@B5:AB>28E 4>:C<5=BV2 4> @>7@>1:8 A:;04=8E 

V=B5@0:B82=8E A8AB5<, I> 28:>=CNBьAO 157?>A5@54=ь> C 1@0C75@V :;Vє=B0 V 70 

A2>єN DC=:FV>=0;ь=VABN =01;860NBьAO 4> ?>2=>FV==8E 45A:B>?=8E ?@>3@0<. 

%ь>3>4=V 251@>7@>1:C :;0A8DV:CNBь 70 =0?@O<0<8: D@>=B5=4-@>7@>1:0 

(Frontend Development) >E>?;Nє 2A5, I> 157?>A5@54=ь> 10G8Bь V 7 G8< 

270є<>4Vє :V=F5289 :>@8ABC20G C 1@0C75@V; 15:5=4-@>7@>1:0 (Backend 

Development) AB>ACєBьAO A5@25@=>W ;>3V:8, 107 40=8E V API[11]. 

' :>=B5:ABV ?@>є:BC20==O 251A09BC 4;O :><?0=VW LETMAKE3D 

:;NG>2>N 28<>3>N 1C;0 28A>:0 H284:VABь 7020=B065==O, ?>2=0 040?B82=VABь 

?V4 @V7=><0=VB=V ?@8AB@>W, 28A>:0 5AB5B8G=0 ?@8201;82VABь C AB8;VAB8FV 

B5E=>;>3VG=>3> 1@5=4C B0 =04V9=0 <>6;82VABь ?5@540GV :;Vє=BAь:8E D09;V2. 

�;O @50;V70FVW F8E 70240=ь >1@0=> 0@EVB5:BC@=89 ?V4EV4 =0 >A=>2V =0B82=>3> 

D@>=B5=4-AB5:C 3 HTML5, CSS3 B0 JavaScript AB0=40@BC ES6+ 3 157 70;CG5==O 

206:8E :;Vє=BAь:8E D@59<2>@:V2[12]. 

 >20 3V?5@B5:AB>2>W @>7<VB:8 HTML5 є DC=40<5=B0;ь=8< H0@>< 1C4ь-

O:>3> 251?@>4C:BC. �W ?'OB0 A?5F8DV:0FVO, 70B25@465=0 :>=A>@FVC<>< W3C, 

?@8=F8?>2> 7<VAB8;0 D>:CA 7 ACB> 2V7C0;ь=>W @5?@575=B0FVW :>=B5=BC =0 9>3> 

A5<0=B8G=5 7=0G5==O[13]. �8:>@8AB0==O A5<0=B8G=8E B53V2 3 B0:8E O: header, 

nav, main, section, article, footer 3 2V4V3@0є :@8B8G=> 206;82C @>;ь C 28@VH5==V 

42>E ?@0:B8G=8E 70240=ь. 

#>-?5@H5, F5 ?>:@0I5==O 4>ABC?=>ABV (Accessibility). #@>3@0<8 

5:@0==>3> 4>ABC?C (Screen Readers), O:8<8 :>@8ABCNBьAO ;N48 7 2040<8 7>@C, 

740B=V :>@5:B=> V=B5@?@5BC20B8 A5<0=B8G=C AB@C:BC@C AB>@V=:8 B0 >72CGC20B8 

WW 7<VAB C ;>3VG=V9 ?>A;V4>2=>ABV. &0:0 @>7<VB:0 2V4?>2V40є 28<>30< 
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<V6=0@>4=>3> AB0=40@BC 4>ABC?=>ABV WCAG 2.2[14]. #>-4@C35, A5<0=B8G=0 

@>7<VB:0 ACBBє2> ?>:@0ICє ?>HC:>2C >?B8<V70FVN (SEO). +VB:0 Vє@0@EVO B53V2 

703>;>2:V2 (h13h6) B0 AB@C:BC@>20=8E 1;>:V2 :>=B5=BC 40є 7<>3C ?>HC:>28< 

@>1>B0< Google B0 V=H8E A8AB5< B>G=VH5 287=0G0B8 B5<0B8:C AB>@V=:8 B0 

@0=6C20B8 WW 70 @5;520=B=8<8 70?8B0<8 ?>B5=FV9=8E 70<>2=8:V2. 

�0A:04=V B01;8FV AB8;V2 B@5Bь>3> ?>:>;V==O (CSS3) є >A=>2=8< 70A>1>< 

2V7C0;ь=>3> >D>@<;5==O 2514>40B:V2. �;O ?@>є:BC LETMAKE3D 48709= 

@>7@>1;O2AO 7 C@0EC20==O< :;NG>28E B5=45=FV9 ACG0A=>3> F8D@>2>3> 48709=C 

3 7>:@5<0 AB8;VAB8:8 :V15@?0=:C B0 V=B5@D59AV2 28A>:>B5E=>;>3VG=>3> 

28@>1=8FB20 (Dark Mode Design). 

�0AB><=V CSS-7<V==V (Custom Properties) 3 >48= V7 =09?>BC6=VH8E 

V=AB@C<5=BV2 ACG0A=>3> CSS. �5:;0@0FVO 3;>10;ь=8E ?0@0<5B@V2 48709=C C 

:>@5=52><C ?A524>5;5<5=BV :root (=0?@8:;04, >A=>2=89 :>;V@ D>=C, 0:F5=B=V 

:>;ь>@8, 107>2V @>7<V@8 H@8DBV2) 70157?5GCє 01A>;NB=C :>=A8AB5=B=VABь 

AB8;VAB8:8 =0 2AVE AB>@V=:0E B0 A?@>ICє 2=5A5==O 7<V= 4> :>;ь>@>2>W AE5<8 C 

1C4ь-O:89 <><5=B[15]. �D5:B Glassmorphism 3 ACG0A=89 UI-?0B5@=, I> 

AB2>@Nє V;N7VN 3;818=8 ?@>AB>@C G5@57 ?>є4=0==O =0?V2?@>7>@>3> D>=C B0 

CSS-DV;ьB@0 @>7<8BBO (backdrop-filter: blur). *59 5D5:B 70AB>A>20=89 4;O 

:0@B>: <0B5@V0;V2 B0 ?@>DV;V2 :><0=48. 

#@8=F8? Mobile First ?5@5410G0є ?@>є:BC20==O V=B5@D59AC =0A0<?5@54 

4;O <>1V;ь=8E ?@8AB@>W2 7 ?>40;ьH8< <0AHB01C20==O< 4> 25;8:8E 5:@0=V2. 

"A:V;ь:8, 70 @V7=8<8 >FV=:0<8, ?>=04 ?>;>28=0 ACG0A=>3> 251B@0DV:C 

35=5@CєBьAO A<0@BD>=0<8, 040?B82=0 25@AB:0 (Responsive Web Design) є 

AB0=40@B><, 0 =5 >?FVєN[16]. �8:>@8AB0==O CSS Grid Layout 3 7>:@5<0 

2;0AB82>ABV grid-template-columns: repeat(auto-fit, minmax(300px, 1fr)) 3 40є 

7<>3C :0@B:0< 02B><0B8G=> ?5@51C4>2C20B8Aь ?V4 H8@8=C 2V:=0 1@0C75@0 157 

=0?8A0==O =04;8H:>28E <54V0-70?8BV2. 

JavaScript є є48=>N <>2>N ?@>3@0<C20==O, I> =0B82=> 28:>=CєBьAO 

157?>A5@54=ь> C 1@0C75@V :;Vє=B0, @>1;OG8 WW =570<V==8< V=AB@C<5=B>< 4;O 
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@50;V70FVW 1C4ь-O:>W V=B5@0:B82=>ABV 251V=B5@D59AC. %B0=40@B ES6+ 

(ECMAScript 2015 V =>2VHV) ACBBє2> @>7H8@82 28@07=V <>6;82>ABV <>28, 

70?@>20482H8 AB@V;:>2V DC=:FVW, 45AB@C:BC@870FVN, H01;>==V @O4:8 B0 

:>=AB@C:FVN async/await 4;O @>1>B8 7 0A8=E@>==8<8 >?5@0FVO<8[17]. 

�;O @50;V70FVW 251A09BC LETMAKE3D 1C;> A2V4><> ?@89=OB> 

0@EVB5:BC@=5 @VH5==O 28:>@8AB>2C20B8 =0B82=89 JavaScript (Vanilla JS) 157 

?V4:;NG5==O 7>2=VH=VE D@59<2>@:V2 3 React, Vue 01> Angular. "1ґ@C=BC20==O 

Fь>3> 281>@C є 1030B>@V2=528<. #>-?5@H5, <0AHB01 V DC=:FV>=0;ь=0 

A:;04=VABь ?@>є:BC =5 28<030NBь A:;04=>W A8AB5<8 C?@02;V==O AB0=>< =0 

AB>@>=V :;Vє=B0 (State Management), O:C =040NBь D@59<2>@:8. #>-4@C35, 

2V4<>20 2V4 7>2=VH=VE 70;56=>AB59 @048:0;ь=> 7<5=HCє >1AO3 

7020=B06C20=>3> :;Vє=B>< :>4C, I> 157?>A5@54=ь> ?>78B82=> 2?;820є =0 

<5B@8:8 H284:>ABV 7020=B065==O[18]. #>-B@5Bє, =0B82=89 AB5: 30@0=BCє 

<0:A8<0;ь=C 4>23>B@820;C ?V4B@8<:C 157 70;56=>ABV 2V4 7<V= API AB>@>==VE 

1V1;V>B5:. 

�81V@ H@8DBV2 (B8?>3@0DV:8) B0 :>;ь>@>2>W ?0;VB@8 є >4=8< V7 :;NG>28E 

@VH5=ь C ?@>F5AV ?@>є:BC20==O :>@8ABC20Fь:>3> V=B5@D59AC. *V 5;5<5=B8 

=5ACBь =5 ;8H5 5AB5B8G=5 =020=B065==O, 0 9 0:B82=> 2?;820NBь =0 

?A8E>;>3VG=5 A?@89=OBBO 1@5=4C B0 @V25=ь 4>2V@8 ?>B5=FV9=>3> 70<>2=8:0[19]. 

�;O ?@>є:BC LETMAKE3D 48709=-A8AB5<0 ?>1C4>20=0 =0 :>=F5?FVW High-Tech 

/ Cyberpunk Aesthetic. 

"A=>2=89 H@8DB 703>;>2:V2 Orbitron (7020=B06CєBьAO G5@57 Google Fonts 

API) 70 A2>єN 35><5B@8G=>N D>@<>N 0A>FVNєBьAO 7 DCBC@87<><, :>A<VG=8<8 

B5E=>;>3VO<8 B0 B>G=8< <0H8=>1C4C20==O<, I> V450;ь=> 2V4?>2V40є 

?>78FV>=C20==N :><?0=VW 2 A5:B>@V 048B82=>3> 28@>1=8FB20. �;O >A=>2=>3> 

<0A82C B5:ABC 28:>@8AB>2CєBьAO ACG0A=89 3@>B5A: Exo 2, I> 2V4@V7=OєBьAO 

28A>:>N G8B015;ь=VABN =0 F8D@>28E 48A?;5OE @V7=8E @>7<V@V2. /: 

0:F845=B=89 5;5<5=B, I> 2=>A8Bь 2V4GCBBO «;N4O=>ABV» 2 AC2>@89 B5E=VG=89 

48709=, V=B53@>20=> @C:>?8A=89 H@8DB Caveat[20]. 
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�>;ь>@>20 ?0;VB@0 ґ@C=BCєBьAO =0 :>=B@0ABV 3;81>:>3> G>@=>3> D>=C 

(Hex-:>4 #050505) B0 OA:@028E =5>=>28E 0:F5=BV2 3 :V0=>289 (#00f2ff) V 

75;5=89 (#00ffaa). &0:89 ?V4EV4 =5 ;8H5 7=86Cє =020=B065==O =0 >GV ?@8 

B@820;><C ?5@53;O4V, 0 9 70157?5GCє <0:A8<0;ь=89 :>=B@0AB <V6 D>=>< B0 

D>B>3@0DVO<8 28@>1V2 3 I> є ?@8=F8?>28< 4;O 45<>=AB@0FV9=>3> ?>@BD>;V> 

3D-4@C:C. �@V< B>3>, @V25=ь :>=B@0ABC <V6 B5:AB>< B0 D>=>< 2V4?>2V40є 

28<>30< AB0=40@BC WCAG 2.2 70 :>5DVFVє=B>< :>=B@0AB=>ABV[21]. 
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 ����� 2. � �Є�"#����/ "� � �� ����  ������&�/ 
���!��"# �������� LETMAKE3D 

2.1. ПD>є:FG64==я 4DхіF5:FGD8, EFDG:FGD8 F4 48749=G 655E49FG 

#@>F5A AB2>@5==O 1C4ь-O:>W V=D>@<0FV9=>W A8AB5<8 B@048FV9=> 

@>7?>G8=0єBьAO 7 5B0?C 0=0;V7C 28<>3 B0 A8AB5<=>3> ?@>є:BC20==O. ' @0<:0E 

40=>W @>1>B8 F59 5B0? 2:;NG02 45B0;ь=5 282G5==O 1V7=5A-?@>F5AV2 :><?0=VW 

LETMAKE3D, 0=0;V7 ?>B@51 FV;ь>2>W 0C48B>@VW (O: C A53<5=BV B2C – ?@820B=V 

70<>2=8:8, B0: V B2B – <0;89 B0 A5@54=V9 1V7=5A), 0 B0:>6 4>A;V465==O 251-

@5AC@AV2 :>=:C@5=BV2. З0 ?V4AC<:0<8 0=0;V7C AD>@<>20=> <0B@8FN 

DC=:FV>=0;ь=8E B0 =5DC=:FV>=0;ь=8E 28<>3 4> A8AB5<8[22]. 

�> DC=:FV>=0;ь=8E 28<>3 A8AB5<8 =0;560Bь: 70157?5G5==O 157?5@5@2=>W 

=02V30FVW <V6 @>74V;0<8 157 ?5@57020=B065==O AB>@V=:8; ?@575=B0FVO ?>2=>3> 

?5@5;V:C B5E=>;>3VG=8E <>6;82>AB59 :><?0=VW 7 45B0;V7>20=8< >?8A>< 

<0B5@V0;V2 4;O 4@C:C; ?>2=>FV==89 <>4C;ь 4;O 7020=B065==O :;Vє=BAь:8E 3D-

<>45;59 C D>@<0B0E .stl, .obj, .step; A?5FV0;V7>20=89 @>74V; 4;O :><C=V:0FVW 

I>4> A>FV0;ь=> >@Vє=B>20=8E ?@>є:BV2 =0 ?V4B@8<:C З%'; 0 B0:>6 

04<V=VAB@0B82=0 ?0=5;ь 4;O >1@>1:8 2EV4=8E 70<>2;5=ь. 

!5DC=:FV>=0;ь=V 28<>38 @53;0<5=BCNBь O:VA=V E0@0:B5@8AB8:8 

A8AB5<8: G0A 2V4>1@065==O ?5@H>3> 5:@0=0 =5 ?>28=5= ?5@528IC20B8 1,5 

A5:C=48; ?>2=0 040?B82=VABь 4;O ?@8AB@>W2 7 @>7@V7=5==O< 2V4 320 4> 1920 

?V:A5;V2 ?> H8@8=V; :@>A1@0C75@=0 AC<VA=VABь 7 0:BC0;ь=8<8 @CHVO<8 Blink 

(Chrome, Edge), WebKit (Safari) B0 Gecko (Firefox); 2V4?>2V4=VABь 28<>30< 

4>ABC?=>ABV AB0=40@BC WCAG 2.2. 

!0 >A=>2V 7V1@0=8E 28<>3 >1@0=> 0@EVB5:BC@=89 ?0B5@= Single Page 

Application (SPA) – >4=>AB>@V=:>289 2514>40B>:. !0 2V4<V=C 2V4 :;0A8G=>W 

1030B>AB>@V=:>2>W 0@EVB5:BC@8 (MPA), 45 :>65= ?5@5EV4 <V6 @>74V;0<8 28<030є 

=>2>3> HTTP-70?8BC 4> A5@25@0 V ?>2=>3> @5=45@8=3C =>2>W HTML-AB>@V=:8, 

SPA-?V4EV4 7020=B06Cє є48=89 HTML-:0@:0A ?@8 ?5@H><C 2V4:@8BBV. 

#>40;ьH0 =02V30FVO 2V41C20єBьAO H;OE>< 48=0<VG=>W <0=V?C;OFVW CSS-
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:;0A0<8 2V4>1@065==O G5@57 JavaScript, 157 1C4ь-O:>3> 725@=5==O 4> A5@25@0. 

&5 70157?5GCє <8BBє289 2V43C: V=B5@D59AC B0 D>@<Cє 157?5@5@2=89, 

«157H>2=89» :>@8ABC20Fь:89 4>A2V4[23]. 

І=D>@<0FV9=0 0@EVB5:BC@0 251A09BC ?>1C4>20=0 =0 ;V=V9=V9 =02V30FV9=V9 

<>45;V 7 GVB:>N Vє@0@EVєN :>=B5=B=8E 1;>:V2. %?@>є:B>20=> HVABь ;>3VG=8E 

A5:FV9, :>6=0 7 O:8E 28:>=Cє :>=:@5B=C DC=:FVN 2 7030;ь=V9 2>@>=FV 270є<>4VW 

7 2V42V4C20G5<. �>;>2=0 AB>@V=:0 (Home) 28:>=Cє @>;ь ?5@H>3> 2@065==O V 

<VAB8Bь C=V:0;ь=C FV==VA=C ?@>?>78FVN B0 70:;8:8 4> 4VW. $>74V; ?>A;C3 

(Scanning & Services) =040є 45B0;ь=C V=D>@<0FVN ?@> <5B>48 4@C:C B0 B5E=VG=V 

?0@0<5B@8. �0B0;>3 <0B5@V0;V2 (Filament) є ?>2=>FV==8< 4>2V4=8:>< 70 

4>ABC?=8<8 B8?0<8 DV;0<5=BV2 7 >?8A>< WE 2;0AB82>AB59. $>74V; «#@> =0A» 

(About) ?5@A>=0;V7Cє :><?0=VN B0 ?V428ICє 4>2V@C ?>B5=FV9=8E 70<>2=8:V2. 

%>FV0;ь=> >@Vє=B>20=89 @>74V; «�@C: �@<VO» (Army) :><C=V:Cє CG0ABь 

:><?0=VW C 2>;>=B5@Aь:8E ?@>є:B0E. $>74V; Market 70@575@2>20=89 4;O 

<091CB=ь>3> <0AHB01C20==O C =0?@O<V 5;5:B@>==>W :><5@FVW[24]. 

#@>є:BC20==O :>@8ABC20Fь:>3> V=B5@D59AC 74V9A=N20;>AO 2V4?>2V4=> 4> 

?@8=F8?V2 UX-48709=C – 7>:@5<0 ?@8=F8?C <V=V<0;ь=>3> :>3=VB82=>3> 

=020=B065==O (70:>= �V:0) B0 ?@8=F8?C ?>A;V4>2=>W 2V7C0;ь=>W Vє@0@EVW. 

�8709=-A8AB5<0 D>@<CєBьAO =02:>;> :>=F5?FVW Dark Mode 7 =5>=>28<8 

0:F5=B0<8. /: >A=>2=89 V=AB@C<5=B C?@02;V==O AB8;O<8 28:>@8AB0=V CSS 

Custom Properties – :0AB><=V 7<V==V, I> 45:;0@CNBь CAV :;NG>2V :>;ь>@8 B0 

@>7<V@8 C є48=><C <VAFV. &5 70157?5GCє 01A>;NB=C :>=A8AB5=B=VABь 

7>2=VH=ь>3> 283;O4C =0 2AVE AB>@V=:0E V 40є 7<>3C ;53:> 2=>A8B8 7<V=8 4> 

:>;ь>@>2>W AE5<8[25]. 

(09;>20 AB@C:BC@0 ?@>є:BC >@30=V7>20=0 70 ?@8=F8?>< <V=V<0;V7<C B0 

?@>7>@>ABV. �8@5:B>@VO ?@>є:BC <VAB8Bь 3>;>2=89 D09; index.html, 

04<V=VAB@0B82=C AB>@V=:C admin.html, є48=89 D09; AB8;V2 style.css, D09; 

?@>3@0<=>W ;>3V:8 script.js B0 ?0?:C 7 <54V0-@5AC@A0<8 (7>1@065==O B0 2V45>). 

&0:0 ?;>A:0 AB@C:BC@0 ($8A 2.1) є AB0=40@B>< 4;O AB0B8G=8E SPA-4>40B:V2, I> 
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ACBBє2> A?@>ICє @>73>@B0==O =0 1C4ь-O:8E E>AB8=3>28E ?;0BD>@<0E. �81V@ =0 

:>@8ABь є48=>3> D09;C AB8;V2 B0 є48=>3> JS-D09;C (70<VABь 45:V;ь:>E <>4C;V2) 

>1ґ@C=B>20=89 >?B8<V70FVєN :V;ь:>ABV HTTP-70?8BV2 ?@8 ?5@H><C 

7020=B065==V AB>@V=:8[26]. 

":@5<>W C2038 70A;C3>2Cє @50;V70FVO 3>;>2=>W A5:FVW A09BC (Hero Section), 

O:0 є ?5@H8<, I> 10G8Bь 2V42V4C20G ?@8 2V4:@8BBV 251A09BC. � B>G:8 7>@C UX-

48709=C, 3>;>2=0 A5:FVO 2V4V3@0є 28@VH0;ь=C @>;ь C D>@<C20==V ?5@H>3> 

2@065==O B0 CB@8<0==V C2038 2V42V4C20G0. �;O 251A09BC LETMAKE3D 2 O:>ABV 

D>=>2>3> 7>1@065==O 3>;>2=>W A5:FVW 28:>@8AB0=> 2V45>70?8A ?@>F5AC 3D-

4@C:C, I> >4@07C =0>G=> 45<>=AB@Cє >A=>2=89 284 4VO;ь=>ABV :><?0=VW 157 

70928E ?>OA=5=ь. �03>;>2>: B0 ?V4703>;>2>: A5:FVW 28:>=0=V H@8DB>< Orbitron 

@V7=8E @>7<V@V2, I> CB2>@Nє 28@07=C 2V7C0;ь=C Vє@0@EVN. �0:;8:8 4> 4VW 

?@54AB02;5=V 42><0 :=>?:0<8: ?5@28==0 :=>?:0 2545 4> D>@<8 70<>2;5==O, 

2B>@8==0 3 4> @>74V;C 7 >?8A>< ?>A;C3. &0:89 ?V4EV4 2V4?>2V40є ?@8=F8?C 

GVB:>3> =0ABC?=>3> :@>:C 2 UX-48709=V V 4>72>;Oє >E>?8B8 42V :;NG>2V 

:0B53>@VW 2V42V4C20GV2: B8E, EB> 3>B>289 >4@07C 7@>18B8 70<>2;5==O, V B8E, EB> 

A?>G0B:C E>G5 4V7=0B8AO 1V;ьH5 ?@> ?>A;C38 :><?0=VW. 

%5:FVO ?>A;C3 @50;V7>20=0 7 >A>1;82>N C203>N 4> ?5@540GV B5E=VG=8E 

E0@0:B5@8AB8: C 7@>7C<V;V9 4;O H8@>:>3> 7030;C D>@<V. �5B0;ь=89 >?8A 

B5E=>;>3V9 FDM B0 SLA ?>40=89 =5 C 283;O4V ACB> B5E=VG=>3> B5:ABC, 0 G5@57 

?@87<C ?@0:B8G=>W FV==>ABV 4;O 70<>2=8:0: O:V <0B5@V0;8 ?V4E>4OBь 4;O O:8E 

7040G, O:0 B>G=VABь 4>AO6=0, O:V 28@>18 <>6=0 V =5 <>6=0 283>B>28B8 :>6=8< 

<5B>4><. &0:89 ?V4EV4 4> =0?8A0==O :>=B5=BC 2V4><89 C <0@:5B8=3C O: <>20 

283>4 V є 1V;ьH 5D5:B82=8< 4;O :>=25@B0FVW 2V42V4C20GV2 C @50;ь=8E :;Vє=BV2 

?>@V2=O=> 7 B5E=VG=8< ?5@5@0EC20==O< E0@0:B5@8AB8:. �=D>@<0FV9=V 1;>:8 

?@> ?5@52038 28:>=0=V C 283;O4V ;0:>=VG=8E 3>@87>=B0;ь=8E <VB>: 7 V:>=:0<8 

B0 :>@>B:8< >?8A><, I> 4>72>;Oє 2V42V4C20GC H284:> A:0=C20B8 :>=B5=B, =5 

G8B0NG8 ACFV;ь=>3> B5:ABC. 
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�06;828< 5;5<5=B>< D078 ?@>є:BC20==O AB0;> B0:>6 A:;040==O 

45B0;ь=>3> B5E=VG=>3> 70240==O =0 @>7@>1:C C 283;O4V A?5F8DV:0FVW 28<>3. *59 

4>:C<5=B >?8AC202 =5 ;8H5 DC=:FV>=0;ь=C ?>254V=:C A8AB5<8, 0 9 287=0G02 

:>=:@5B=V <5B@8:8 O:>ABV, O:8< ?>28==0 2V4?>2V40B8 :V=F520 @50;V70FVO: G0A 

2V4?>2V4V V=B5@D59AC =0 4VW :>@8ABC20G0, <0:A8<0;ь=> 4>?CAB8<89 >1AO3 

7020=B06C20=8E @5AC@AV2, 0 B0:>6 28<>38 4> AC<VA=>ABV 7 1@0C75@0<8 B0 

>?5@0FV9=8<8 A8AB5<0<8. !0O2=VABь GVB:>W A?5F8DV:0FVW 4>72>;8;0 5D5:B82=> 

:>=B@>;N20B8 ?@>F5A @>7@>1:8 B0 A2>єG0A=> 28O2;OB8 2V4E8;5==O 2V4 

70?;0=>20=8E ?>:07=8:V2 O:>ABV. �@V< B>3>, A?5F8DV:0FVO 28ABC?0;0 5B0;>==8< 

4>:C<5=B>< ?V4 G0A DV=0;ь=>3> B5ABC20==O 3>B>2>3> ?@>3@0<=>3> ?@>4C:BC. 

!0 5B0?V ?@>B>B8?C20==O 4;O :;NG>28E AB>@V=>: B0 5;5<5=BV2 

V=B5@D59AC 1C;8 @>7@>1;5=V 4@>BO=V <0:5B8 (wireframes), I> 2V4>1@060;8 

7030;ь=C :><?>=>2:C :>=B5=BC 157 45B0;V7>20=>3> >D>@<;5==O. *59 ?V4EV4 є 

AB0=40@B=>N ?@0:B8:>N 2 UX-48709=V V 4>72>;Oє =0 @0==ь><C 5B0?V C73>48B8 

7 70<>2=8:>< ;>3V:C @>7B0HC20==O 5;5<5=BV2, =02V30FV9=V ?0B5@=8 B0 

V=D>@<0FV9=C Vє@0@EVN 4> B>3>, O: 1C45 28B@0G5=> G0A =0 45B0;ь=5 2V7C0;ь=5 

>D>@<;5==O.  0:5B8 40;8 7<>3C 28O28B8 @O4 ?>B5=FV9=8E ?@>1;5< 7 

=02V30FVєN <V6 A5:FVO<8 I5 =0 @0==ь><C 5B0?V B0 2=5AB8 =5>1EV4=V :>@5:B828 

4> ?>G0B:C =0?8A0==O :>4C. �>:@5<0, 2 ?@>F5AV >13>2>@5==O <0:5BV2 1C;> 

?@89=OB> @VH5==O ?@> @>7<VI5==O D>@<8 70<>2;5==O 157?>A5@54=ь> 2 

>:@5<V9 A5:FVW 251A09BC, 0 =5 C 283;O4V <>40;ь=>3> 2V:=0, I> ?>:@0I8;> 

4>ABC?=VABь B0 7=878;> :>3=VB82=5 =020=B065==O =0 :>@8ABC20G0. 

 

$8A. 2.1 %B@C:BC@0 D09;>2>W A8AB5<8 A09BC 
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2.2. �@>3@0<=0 @50;V70FVя :;Vє=BAь:>3> V=B5@D59AC 

�57?>A5@54=O @50;V70FVO 251A09BC 74V9A=N20;0AO 2 A5@54>28IV @>7@>1:8 

Visual Studio Code V7 28:>@8AB0==O< ?;03V=V2 Live Server 4;O ;>:0;ь=>3> 

?>?5@54=ь>3> ?5@53;O4C, Prettier 4;O 02B><0B8G=>3> D>@<0BC20==O :>4C B0 

GitLens 4;O C?@02;V==O 25@AVO<8. #@>F5A @>7@>1:8 ?@>E>482 VB5@0B82=>: 

A?>G0B:C AB2>@N20;0AO A5<0=B8G=0 HTML-AB@C:BC@0, O:0 ?>BV< ?>A;V4>2=> 

71030GC20;0AO CSS-AB8;O<8 B0 JavaScript-;>3V:>N[27]. 

%5<0=B8G=0 @>7<VB:0 3>;>2=>3> 4>:C<5=B0 index.html AC2>@> 2V4?>2V40є 

A?5F8DV:0FVW HTML5. �;NG>2>N AB@C:BC@=>N >48=8F5N є =01V@ 5;5<5=BV2 

section 7 C=V:0;ь=8<8 V45=B8DV:0B>@0<8 (home, scanning, filament, about, army, 

market). �>6=0 A5:FVO 70 70<>2GC20==O< <0є CSS-:;0A hidden, I> ?@8E>2Cє WW 

2V4 :>@8ABC20G0. #@8 =02V30FVW JavaScript-DC=:FVO <0@H@CB870B>@0 

showSection() 2840;Oє F59 :;0A C FV;ь>2>W A5:FVW B0 4>40є :;0A active, >4=>G0A=> 

?@8E>2CNG8 2AV @5HBC A5:FV9. &0:8< G8=>< @50;V7CєBьAO SPA-?>254V=:0 157 

28:>@8AB0==O 6>4=>3> AB>@>==ь>3> <0@H@CB870B>@0[28]. 

!02V30FV9=0 ?0=5;ь ($8A2.2) @50;V7>20=0 7 ?V4B@8<:>N <>1V;ь=>3> 

«1C@35@-<5=N» – :><?0:B=>3> 5;5<5=B0 :5@C20==O, I> B8?>2> 7>1@06CєBьAO 

B@ь><0 3>@87>=B0;ь=8<8 ;V=VO<8 B0 ?@8 =0B8A:0==V @>73>@B0є ?>2=5 <5=N 

=02V30FVW. �>3>B8? :><?0=VW LETMAKE3D @50;V7>20=89 28:;NG=> 70A>10<8 

HTML B0 CSS – 157 28:>@8AB0==O @0AB@>28E 01> 25:B>@=8E 7>1@065=ь. &5 

28:;NG0є 1C4ь-O:C 2B@0BC O:>ABV ?@8 <0AHB01C20==V =0 48A?;5OE V7 28A>:>N 

IV;ь=VABN ?V:A5;V2 (Retina Display) B0 ?@8A:>@Nє 7020=B065==O AB>@V=:8. 

 

$8A. 2.2 !02V30FV9=0 ?0=5;ь 

 

(>=>289 0=V<>20=89 5D5:B G0AB8=>: @50;V7>20=89 =0 >A=>2V 5;5<5=B0 

canvas HTML5 B0 2V4?>2V4=>3> JavaScript API. #@8 V=VFV0;V70FVW A:@8?B 

>1G8A;Nє >?B8<0;ь=C :V;ь:VABь G0AB8=>: 70;56=> 2V4 @>74V;ь=>W 740B=>ABV 

5:@0=0 (?;>I0 2 ?V:A5;OE 4V;8BьAO =0 :>=AB0=BC 20 000). �>6=0 G0AB8=:0 є 

>1'є:B>< V7 :>>@48=0B0<8, 25:B>@>< H284:>ABV, @04VCA>< B0 :>;ь>@><. (C=:FVO 
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2V4B2>@5==O (draw) 28:;8:0єBьAO @5:C@A82=> G5@57 requestAnimationFrame – 

AB0=40@B=89 1@0C75@=89 <5E0=V7<, I> A8=E@>=V7Cє ?5@5<0;ь>2C20==O canvas 7 

G0AB>B>N >=>2;5==O <>=VB>@0 B0 02B><0B8G=> ?@87C?8=Oє 0=V<0FVN C D>=>28E 

2:;04:0E 4;O 5:>=><VW @5AC@AV2[29].  V6 1;87ь:8<8 G0AB8=:0<8 (2V4AB0=ь 

<5=H0 70 100 ?V:A5;V2) 02B><0B8G=> 2V4B2>@NNBьAO =0?V2?@>7>@V A?>;CG=V 

;V=VW, I> AB2>@Nє 5D5:B 682>W =59@>==>W <5@56V. 

%5:FVO 45<>=AB@0FVW <0B5@V0;V2 4;O 4@C:C (DV;0<5=BV2) ($8A2.3) 

,?>1C4>20=0 =0 B5E=>;>3VW CSS Grid. �>65= B8? <0B5@V0;C – PLA, PETG, ABS, 

TPU, Carbon Fiber, SLA-A<>;0 – ?@54AB02;5=89 >:@5<>N :0@B:>N C AB8;V 

Glassmorphism. �0@B:8 <VABOBь =072C <0B5@V0;C, :;NG>2V DV78:>-<5E0=VG=V 

E0@0:B5@8AB8:8 (B5<?5@0BC@0 4@C:C, <VF=VABь =0 @>7BO3, @5:><5=4>20=V 

70AB>AC20==O) B0 2V7C0;ь=89 0:F5=B-V:>=C. #@8 =02545==V :C@A>@0 (hover-

5D5:B) :0@B:0 ?V4=V<0єBьAO 23>@C 70 4>?><>3>N CSS-B@0=AD>@<0FVW translateY 

V =01C20є ?V4A2VGC20==O =5>=>28< :>=BC@><, I> @50;V7Cє V=B5@0:B82=89 

72>@>B=89 72'O7>:.  

 

$8A. 2.3 %5:FVO 45<>=AB@0FVW <0B5@V0;V2 

 

%5:FVO «#@> =0A» ($8A 2.4)  ?5@A>=0;V7Cє ?V4?@8є<AB2> G5@57 ?@>DV;ь=V 

:0@B:8 G;5=V2 :><0=48. (>B>3@0DVW >1@0<;5=V :@C3>2>N @0<:>N 7 =5>=>28< 

?V4A2VGC20==O< (CSS border-radius: 50% B0 box-shadow 7 :>;ь>@>< 0:F5=BC). 

�VG8;ь=8:8 AB0B8AB8:8 (:V;ь:VABь 28:>=0=8E ?@>є:BV2, :;Vє=BV2, <0B5@V0;V2) 

0=V<CNBьAO ?@8 ?5@H><C 2V4>1@065==V 2V4?>2V4=>3> @>74V;C – G8A;0 
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?>A;V4>2=> 7@>AB0NBь 2V4 =C;O 4> FV;ь>2>3> 7=0G5==O ?@>BO3>< 1,8 A5:C=48 70 

DC=:FVєN ?;02=>ABV easeOutExpo[30]. 

 

$8A. 2.4 "?8A ?@> ?@0FV2=8:V2 B0 ?@8=B5@  

�;NG>2>N DC=:FV>=0;ь=>N 28<>3>N 4> @>7@>1;N20=>W A8AB5<8 1C;0 

02B><0B870FVO ?@>F5AC ?@89><C 70<>2;5=ь 2V4 :;Vє=BV2 – 7 <V=V<0;ь=8< 

@CG=8< 2B@CG0==O< 7 1>:C 04<V=VAB@0B>@0 B0 157 =5>1EV4=>ABV @>7@>1:8 V 

?V4B@8<:8 2;0A=>W A5@25@=>W 1078 40=8E. #VA;O 0=0;V7C <>6;828E 

0@EVB5:BC@=8E @VH5=ь 1C;> >1@0=> ?V4EV4, I> 107CєBьAO =0 V=B53@0FVW B@ь>E 

270є<>?>2'O70=8E :><?>=5=BV2: :;Vє=BAь:>W D>@<8 70<>2;5==O =0 251A09BV, 

E<0@=>3> A5@2VAC Google Apps Script O: serverless-?>A5@54=8:0 B0 02B><0B8G=> 

D>@<>20=>W B01;8FV Google Sheets O: AE>28I0 70<>2;5=ь[31]. 

(>@<0 70<>2;5==O ($8A. 2.5) @>7B0H>20=0 2 >:@5<V9 A5:FVW 251A09BC V 

<VAB8Bь ?>;O 4;O 22545==O V<5=V 70<>2=8:0, :>=B0:B=>3> B5;5D>=C, 04@5A8 

5;5:B@>==>W ?>HB8, B5:AB>2>3> >?8AC B5E=VG=>3> 70240==O, 0 B0:>6 

A?5FV0;V7>20=89 5;5<5=B 7020=B065==O D09;C (file upload). �;O ?>;O 

7020=B065==O D09;C @50;V7>20=> A?5FV0;ь=C 2V7C0;ь=C 7>=C – Drag & Drop area 

– I> ?V4A2VGCєBьAO ?@8 ?5@5BO3C20==V D09;C. #VA;O 281>@C D09;C ?V4 :=>?:>N 

7020=B065==O 48=0<VG=> 2V4>1@060єBьAO 9>3> =0720 B0 @>7<V@ C :V;>109B0E. 
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                  $8A. 2.5  (>@<0 ?@89<0==O 70<>2;5=ь 

 

 5E0=V7< 2V4?@02:8 70<>2;5==O @50;V7>20=89 ?>2=VABN 0A8=E@>==> 

70A>10<8 Fetch API – AB0=40@B=>3> 1@0C75@=>3> V=B5@D59AC 4;O 28:>=0==O 

HTTP-70?8BV2 157 ?5@57020=B065==O AB>@V=:8. #@8 =0B8A:0==V :=>?:8 

«!04VA;0B8 70<>2;5==O» A?@0Fь>2Cє >1@>1=8: ?>4VW submit D>@<8. � ?5@HC 

G5@3C 28:;8:0єBьAO DC=:FVO preventDefault(), I> A:0A>2Cє AB0=40@B=C 

?>254V=:C 1@0C75@0 (2V4?@02:0 D>@<8 7 ?5@57020=B065==O< AB>@V=:8). #>BV< 

7V1@0=V 40=V 7 ?>;V2 D>@<8 B0 2:;045=89 D09; 3D-<>45;V ?5@5B2>@NNBьAO =0 

@O4>: D>@<0BC JSON V 0A8=E@>==> ?5@540NBьAO =0 URL Google Apps 

Script[32]. 

/:I> :;Vє=B ?@8:@V?82 D09; 3D-<>45;V, A:@8?B 7G8BCє 9>3> 2<VAB O: 

@O4>: C D>@<0BV Base64 70 4>?><>3>N 1@0C75@=>3> File Reader API. &5 40є 

7<>3C ?5@540B8 1V=0@=89 2<VAB D09;C C 283;O4V B5:AB>2>3> @O4:0 2 BV;V JSON-

70?8BC. #VA;O CA?VH=>W 2V4?@02:8 :=>?:0 =04A8;0==O >B@8<Cє 2V7C0;ь=5 

?V4B25@465==O 7 ?>7=0G:>N «✓ З0<>2;5==O ?@89=OB>!» B0 7<V=Nє :>;V@ 

:>=BC@C =0 =5>=>289 75;5=89. '5@57 B@8 A5:C=48 D>@<0 02B><0B8G=> 

>G8I0єBьAO V ?>25@B0єBьAO 4> ?>G0B:>2>3> AB0=C – 3>B>20 4> =0ABC?=>3> 

70<>2;5==O. 
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!0 AB>@>=V Google Apps Script @>73>@=CB> A?5FV0;V7>20=89 251-

70AB>AC=>:, I> 28ABC?0є 2 @>;V serverless-15:5=4C. %:@8?B >?@0Fь>2Cє 2EV4=89 

POST-70?8B 2V4 D>@<8, @>7?0:>2Cє JSON 7 40=8<8 70<>2;5==O B0 28:>=Cє B@8 

?0@0;5;ь=V 4VW ($8A. 2.6). #>-?5@H5, 2V= 4>40є =>289 @O4>: 7 CAV<0 40=8<8 

70<>2;5==O (V<'O, B5;5D>=, ?>HB0, >?8A, 40B0, G0A) 4> B01;8FV Google Sheets, I> 

28:>=Cє DC=:FVN AB@C:BC@>20=>3> 6C@=0;C 70<>2;5=ь. #>-4@C35, O:I> C 

70?8BV ?@8ACB=V9 Base64-@O4>: D09;C, A:@8?B 45:>4Cє 9>3> B0 715@V30є D09; 

3D-<>45;V 157?>A5@54=ь> =0 Google Drive C 2V42545=C ?0?:C – 7 02B><0B8G=8< 

?@8A2>є==O< V<5=V D09;C 2V4?>2V4=> 4> ?@V728I0 70<>2=8:0 B0 40B8 725@=5==O. 

#>-B@5Bє, =0 :>@?>@0B82=C 04@5AC Gmail 02B><0B8G=> =04A8;0єBьAO 

A?>2VI5==O 7 CAV<0 45B0;O<8 =>2>3> 70<>2;5==O[33]. 

 

$8A. 2.6 %:@8? Google Apps Script 4;O serverless-15:5=4C 

 

&0:89 ?V4EV4 <0є ACBBє2V ?@0:B8G=V ?5@52038 ?>@V2=O=> 7 :;0A8G=>N 

@50;V70FVєN =0 >A=>2V A5@25@=>W 1078 40=8E. #>-?5@H5, 2V= =5 28<030є >@5=48 

B0 =0;0HBC20==O A5@25@=>W V=D@0AB@C:BC@8, I> @048:0;ь=> 7=86Cє 28B@0B8 =0 

?V4B@8<:C A8AB5<8. #>-4@C35, Google Sheets O: V=B5@D59A ?5@53;O4C 70<>2;5=ь 

є 4>1@5 7=09><8< 04<V=VAB@0B>@C V=AB@C<5=B>< V =5 ?>B@51Cє 6>4=>3> 

=02G0==O. #>-B@5Bє, Google Drive 02B><0B8G=> >1A;C3>2Cє 715@V30==O D09;V2 V7 

30@0=B>20=>N =04V9=VABN E<0@=>3> ?@>20945@0. #>-G5B25@B5, Gmail-

A?>2VI5==O 70157?5GCNBь <8BBє289 A83=0; ?@> =>2V 70<>2;5==O 157 

=5>1EV4=>ABV <>=VB>@8=3C A?5FV0;ь=>W A8AB5<8[34]. 

�;O C?@02;V==O =04E>465==O< =>28E 70O2>: 1C;> B0:>6 =0;0HB>20=> 

A?5FV0;V7>20=89 >1;V:>289 70?8A Gmail, I> 28:>@8AB>2CєBьAO 28:;NG=> 4;O 
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>?5@0FV9=>W :><C=V:0FVW 7 70<>2=8:0<8. !0;0HBC20==O DV;ьB@V2 B0 <VB>: C 

?>HB>2V9 A:@8=ьFV 70157?5GCє 02B><0B8G=5 A>@BC20==O 2EV4=8E 70<>2;5=ь 70 

AB0BCA0<8: =>2V, 2 >1@>1FV, 28:>=0=V. &0:5 @VH5==O 4>72>;8;> C=8:=CB8 

7<VHC20==O >A>18AB>3> B0 @>1>G>3> ;8ABC20==O V 70157?5G8;> ?@>7>@VABь C 

2V4AB565==V AB0BCAC :>6=>3> 70<>2;5==O. 

�06;828< 0A?5:B>< 0@EVB5:BC@=>3> @VH5==O I>4> 28:>@8AB0==O Google 

Apps Script O: A5@25@=>3> ?>A5@54=8:0 є B0:>6 ?8B0==O =04V9=>ABV B0 

2V4<>2>ABV9:>ABV A8AB5<8. "A:V;ь:8 Google Apps Script 28:>=CєBьAO =0 

V=D@0AB@C:BC@V Google, O:0 70157?5GCє 30@0=B>20=89 @V25=ь 4>ABC?=>ABV SLA 

99.9%, 9<>2V@=VABь =54>ABC?=>ABV 15:5=4C є 2:@09 =87ь:>N. �>4=>G0A, =0 

28?04>: B8<G0A>2>W =54>ABC?=>ABV A5@2VAC, 2 :;Vє=BAь:V9 G0AB8=V @50;V7>20=0 

>1@>1:0 ?><8;>:: ?@8 =5240;V9 A?@>1V 2V4?@02:8 D>@<8 :>@8ABC20G >B@8<Cє 

2V4?>2V4=5 ?>2V4><;5==O B0 @5:><5=40FVN 72’O70B8AO 7 :><?0=VєN G5@57 

0;ьB5@=0B82=89 :0=0;. &0:8< G8=><, =02VBь 2 @07V 28=8:=5==O B5E=VG=8E 

?@>1;5<, 70<>2=8: =5 70;8H8BьAO 157 <>6;82>ABV 72’O70B8AO 7 ?V4?@8є<AB2><. 

�;O ?V428I5==O =04V9=>ABV ?5@540GV 40=8E C A8AB5<V @50;V7>20=89 

<5E0=V7< ?5@52V@:8 CA?VH=>ABV 2V4?@02:8 =0 AB>@>=V :;Vє=B0. #VA;O :>6=>W 

A?@>18 2V4?@02:8 D>@<8 JavaScript-:>4 0=0;V7Cє 2V4?>2V4ь 2V4 Google Apps 

Script B0 287=0G0є, G8 1C;0 >?5@0FVO 28:>=0=0 CA?VH=>. ' @07V CA?VEC 

:>@8ABC20G >B@8<Cє 2V7C0;ь=5 ?V4B25@465==O C 283;O4V 0=V<>20=>3> 

?>2V4><;5==O. ' @07V ?><8;:8 A8AB5<0 V=D>@<Cє :>@8ABC20G0 ?@> 28=8:=5==O 

?@>1;5<8 B0 ?@>?>=Cє ?>2B>@8B8 A?@>1C 01> A:>@8AB0B8AO 0;ьB5@=0B82=8< 

A?>A>1>< 72’O7:C. *5 @VH5==O ?V428ICє 7030;ь=C =04V9=VABь A8AB5<8 B0 

D>@<Cє 4>2V@C C 70<>2=8:0 4> ?@>F5AC 270є<>4VW 7 ?V4?@8є<AB2>< G5@57 

251A09B. 

#0@0;5;ь=> 7 :;Vє=BAь:8< 251A09B>< 1C;> @>7@>1;5=> >:@5<C 

04<V=VAB@0B82=C ?0=5;ь – D09; admin.html – I> є 70E8I5=8< V=B5@D59A>< 4;O 

?5@A>=0;C :><?0=VW LETMAKE3D. �>;>2=0 <5B0 Fь>3> <>4C;O ?>;O30;0 C 

=040==V 04<V=VAB@0B>@C є48=>3>, 7@CG=>3> B0 AB@C:BC@>20=>3> @>1>G>3> 
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?@>AB>@C 4;O ?5@53;O4C B0 >1@>1:8 2EV4=8E 70<>2;5=ь 157 =5>1EV4=>ABV 

?>ABV9=> ?5@5<8:0B8AO <V6 2:;04:0<8 1@0C75@0 B0 0@:CH0<8 Google 

Sheets[35]. 

З B>G:8 7>@C 157?5:8, 4>ABC? 4> 04<V=VAB@0B82=>W ?0=5;V ($8A2.7) 

70E8I5=89 <5E0=V7<>< ?0@>;ь=>W 02B>@870FVW, @50;V7>20=8< 70A>10<8 

JavaScript =0 AB>@>=V :;Vє=B0. #@8 2V4:@8BBV AB>@V=:8 admin.html 

2V4>1@060єBьAO D>@<0 22545==O ?0@>;O. #0@>;ь E5HCєBьAO B0 ?>@V2=NєBьAO V7 

70E8I5=8< 7=0G5==O<, 715@565=8< C :>4V A:@8?B0. ' @07V CA?VH=>W 02B>@870FVW 

2V4?>2V4=89 AB0BCA 715@V30єBьAO 2 sessionStorage 1@0C75@0 – B0:8< G8=><, 

04<V=VAB@0B>@ 70;8H0єBьAO 02B>@87>20=8< C?@>4>26 ?>B>G=>3> A50=AC 

@>1>B8, 0;5 ?VA;O 70:@8BBO 2:;04:8 ?>2B>@=> ?>B@51Cє 02B>@870FVW. &0:89 

@V25=ь 70E8ABC є 4>AB0B=V< 4;O 2=CB@VH=ь>3> V=AB@C<5=BC <0;>3> 

?V4?@8є<AB20, 45 ?0=5;ь 28:>@8AB>2CєBьAO 7 4>2V@5=8E ?@8AB@>W2[36]. 

 

$8A. 2.7 �4<V=VAB@0B82=0 ?0=5;ь  
 

І=B5@D59A 04<V=VAB@0B82=>W ?0=5;V 28B@8<0=> 2 є48=V9 48709=-A8AB5<V 7 

:;Vє=BAь:8< A09B>< – B5<=89 D>=, =5>=>2V 0:F5=B8, H@8DB Orbitron 4;O 

703>;>2:V2. �>;>2=89 5:@0= ?VA;O 02B>@870FVW 2V4>1@060є 72545=C ?0=5;ь 

?>B>G=>3> AB0=C 70<>2;5=ь: 7030;ь=0 :V;ь:VABь =>28E 70O2>:, :V;ь:VABь 

70<>2;5=ь 2 >1@>1FV, 28:>=0=8E B0 A:0A>20=8E. �;O :>6=>3> 70<>2;5==O 2 

?0=5;V D>@<CєBьAO >:@5<0 :0@B:0 7 B0:8<8 ?>;O<8: V<'O 70<>2=8:0, :>=B0:B=V 

40=V, :>@>B:89 >?8A B5E=VG=>3> 70240==O, 40B0 V G0A =04E>465==O 70O2:8, 0 
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B0:>6 ?>A8;0==O 4;O 7020=B065==O ?@8:@V?;5=>3> D09;C 3D-<>45;V 7 Google 

Drive. 

 
 

�4<V=VAB@0B>@ <>65 2AB0=>2;N20B8 AB0BCA :>6=>3> 70<>2;5==O G5@57 

V=B5@0:B82=89 28?040NG89 A?8A>: ($8A. 2.8). #@8 7<V=V AB0BCAC A8AB5<0 

02B><0B8G=> =04A8;0є AB0=40@B87>20=>3> ;8AB0 70<>2=8:C 7 2V4?>2V4=8< 

?>2V4><;5==O< – =0?@8:;04, «�0HC 70O2:C ?@89=OB> 2 @>1>BC» 01> «�0H5 

70<>2;5==O 3>B>25 4> 2840GV». &59 <5E0=V7< @50;V7>20=89 G5@57 28:;8: 

2V4?>2V4=>W DC=:FVW Google Apps Script, I> D>@<Cє B0 =04A8;0є email 2V4 V<5=V 

:>@?>@0B82=>W ?>HB8. &0:8< G8=><, 04<V=VAB@0B82=0 ?0=5;ь 70157?5GCє =5 

;8H5 ?5@53;O4, 0 9 0:B82=C 42>AB>@>==N :><C=V:0FVN 7 70<>2=8:0<8 7 

є48=>3> V=B5@D59AC. 

           

$8A. 2.8 �AB0=>2;5==O AB0BCAC 70<>2;5=V 

 

":@5<8< <>4C;5< 2 04<V=VAB@0B82=V9 ?0=5;V є @>74V; 0=0;VB8:8. &CB C 

283;O4V =0>G=8E 3>@87>=B0;ь=8E ?@>3@5A-10@V2 2V4>1@060єBьAO @>7?>4V; 

70<>2;5=ь 70 B8?0<8 <0B5@V0;V2 – A:V;ь:8 2V4A>B:V2 2V4 7030;ь=>3> >1AO3C 

70<>2;5=ь ?@8?040є =0 PLA, PETG, ABS, TPU B0 D>B>?>;V<5@=C A<>;C. 

�=V<>20=V ?@>3@5A-10@8 ?@8 7020=B065==V AB>@V=:8 ?;02=> 70?>2=NNBьAO 4> 

0:BC0;ь=>3> 7=0G5==O – F59 5D5:B @50;V7>20=89 70A>10<8 CSS-?5@5E>4V2 B0 

JavaScript[37]. 
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&0:>6 ?0=5;ь <VAB8Bь @>74V; C?@02;V==O 2<VAB>< A09BC (CMS-

DC=:FV>=0;ь=VABь C A?@>I5=><C 283;O4V). '5@57 D>@<C C Fь><C @>74V;V 

04<V=VAB@0B>@ <>65 >?5@0B82=> >=>28B8 B5:AB>289 2<VAB :;NG>28E A5:FV9 

A09BC – =0?@8:;04, A?8A>: <0B5@V0;V2, ?>B>G=V B5E=VG=V E0@0:B5@8AB8:8 01> 

:>=B0:B=C V=D>@<0FVN – 157 =5>1EV4=>ABV 157?>A5@54=ь> @5403C20B8 D09;8 

HTML. "=>2;5=V 40=V 715@V30NBьAO C LocalStorage 1@0C75@0 B0 ?@8 =0ABC?=><C 

2V4:@8BBV A09BC ?V420=B06CNBьAO JavaScript-A:@8?B><, 70<V=NNG8 

AB0=40@B=89 2<VAB 2V4?>2V4=8E 1;>:V2. 

�06;828< 0A?5:B>< O:VA=>3> ACG0A=>3> 251V=B5@D59AC є 9>3> «6202VABь» 

=0O2=VABь ?@>4C<0=8E <V:@>V=B5@0:FV9 B0 0=V<0FV9, O:V 70157?5GCNBь 

:>@8ABC20GC ?>ABV9=89 2V7C0;ь=89 72>@>B=89 72'O7>: B0 @>1;OBь 270є<>4VN V7 

A09B>< 1V;ьH ?@8є<=>N V ?@8@>4=ь>N[38]. ' ?@>є:BV LETMAKE3D 

@50;V7>20=> :V;ь:0 :;NG>28E 0=V<0FV9=8E A8AB5<. 

%8AB5<0 ?>O28 5;5<5=BV2 ?@8 ?@>:@CBFV (Scroll Animation) – CAV 7=0GCIV 

:>=B5=B=V 1;>:8 (:0@B:8 <0B5@V0;V2, A5:FVW ?>A;C3, ?@>DV;V :><0=48) >A=0I5=V 

CSS-:;0A>< animate-up. ' 28EV4=><C AB0=V FV 5;5<5=B8 <0NBь opacity: 0 B0 

7<VI5=V 2=87 70 4>?><>3>N CSS-B@0=AD>@<0FVW translateY(30px). JavaScript-

DC=:FVO triggerAnimations() ?>A;V4>2=> 4>40є W< :;0A visible 7 =525;8:>N 

70B@8<:>N (80 <V;VA5:C=4 <V6 5;5<5=B0<8), I> 70?CA:0є CSS-?5@5EV4 V 

5;5<5=B8 ?;02=> 7'O2;ONBьAO 7=87C, =V18 «28@8=0NG8» 7-?V4 ;V=VW 2848<>ABV. 

&0:89 ?@89>< =040є AB>@V=FV 48=0<V:8 V :>=F5=B@Cє C203C 2V42V4C20G0[39]. 

�=V<0FVO ;VG8;ь=8:V2 AB0B8AB8:8 @50;V7>20=0 4;O 1;>:C «!0HV 

@57C;ьB0B8» =0 3>;>2=V9 AB>@V=FV. #@8 ?5@H><C 2V4>1@065==V FVєW A5:FVW 

70?CA:0єBьAO DC=:FVO animateCounters(), O:0 4;O :>6=>3> G8A;>2>3> 5;5<5=B0 

74V9A=Nє 0=V<0FVN 7@>AB0==O 2V4 =C;O 4> FV;ь>2>3> 7=0G5==O (2:070=>3> 2 

0B@81CBV data-target) ?@>BO3>< 1800 <V;VA5:C=4. �;O ?@8@>4=ь>3> 283;O4C 

70AB>A>20=> DC=:FVN ?@8A:>@5==O easeOutExpo – G8A;> 7@>AB0є H284:> 

A?>G0B:C V ?>ABC?>2> C?>2V;ь=NєBьAO =0?@8:V=FV, V<VBCNG8 DV78G=89 @CE. 
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�=V<0FVO ?@>3@5A-10@V2 C A5:FVW Market 45<>=AB@Cє C<>2=89 @>7?>4V; 

?>?8BC =0 @V7=V B8?8 <0B5@V0;V2. �>65= 3>@87>=B0;ь=89 10@ ?@8 7020=B065==V 

0=V<>20=> 70?>2=NєBьAO 4> 7040=>3> 2V4A>B:>2>3> 7=0G5==O (715@565=5 2 

0B@81CBV data-width) 70 4>?><>3>N CSS-?5@5E>4C transition =0 2;0AB82>ABV 

width. #0@0;5;ь=> 0=V<CєBьAO G8A;>289 ?V4?8A 2V4A>B:0 – B0: A0<> 70 

0;3>@8B<>< easeOutExpo. 
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I> 28:>@8AB>2CNBьAO ?V4?@8є<AB20<8 AD5@8 3D-4@C:C 2 ':@0W=V, =0>G=> 

45<>=AB@Cє :>=:C@5=B=V ?5@52038 @50;V7>20=>3> ?V4E>4C. #5@5206=0 1V;ьHVABь 
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@>728B>: F8D@>2>W V=D@0AB@C:BC@8 <0;>3> B5E=>;>3VG=>3> 1V7=5AC. 

�030;ь=0 >FV=:0 @>7@>1;5=>W A8AB5<8 4>72>;Oє AB25@46C20B8, I> 2>=0 

?>2=VABN 2V4?>2V40є ?>AB02;5=8< 28<>30< V 4>AO30є 287=0G5=>W <5B8 
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?>40;ьH>3> <0AHB01C20==O F8D@>2>W V=D@0AB@C:BC@8 ?V4?@8є<AB20. 

�>4=>G0A 4>A2V4 @50;V70FVW 40=>3> ?@>є:BC 28O282 =87:C ?5@A?5:B82=8E 

=0?@O<V2 4;O ?>40;ьH>3> 24>A:>=0;5==O 3 7>:@5<0 I>4> V=B53@0FVW 

@>7H8@5=>W 0=0;VB8:8 ?>254V=:8 2V42V4C20GV2, 2?@>20465==O A8AB5<8 

?>@V2=O;ь=>3> B5ABC20==O ;5=48=3>28E 5;5<5=BV2 B0 ?V4:;NG5==O G0B-1>B0 =0 

107V HBCG=>3> V=B5;5:BC 4;O ?5@28==>W ?V4B@8<:8 :;Vє=BV2 C @568<V @50;ь=>3> 

G0AC. $50;V70FVO F8E =0?@O<V2 C ?5@A?5:B82V 4>72>;8Bь I5 1V;ьH5 ?V428I8B8 

5D5:B82=VABь F8D@>2>3> :0=0;C 270є<>4VW :><?0=VW LETMAKE3D 7 WW 

:;Vє=B0<8 B0 7<VF=8B8 :>=:C@5=B=V ?>78FVW ?V4?@8є<AB20 =0 @8=:C ?>A;C3 
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@>7@>1:8 V=B5@0:B82=>3> 251A09BC B0 A8AB5<8 ?@89><C 70<>2;5=ь 4;O 

?V4?@8є<AB20 3D-4@C:C LETMAKE3D. !0 >A=>2V ?@>2545=>3> 4>A;V465==O 

AD>@<C;ь>20=> B0:V 28A=>2:8. 

�=0;V7 @8=:C ?>A;C3 3D-4@C:C ?V4B25@482 AB@V<:5 7@>AB0==O 30;C7V B0 

28O282 ACBBє289 45DVF8B O:VA=8E F8D@>28E V=AB@C<5=BV2 270є<>4VW 7 :;Vє=B0<8 

A5@54 2VBG87=O=8E ?V4?@8є<AB2. �V;ьHVABь <0;8E 3D-A5@2VAV2 2 ':@0W=V =5 

<0NBь DC=:FV>=0;ь=>3> 251A09BC, I> є :>=:C@5=B=8< =54>;V:>< B0 30;ь<Cє 

@>728B>: WE :;Vє=BAь:>W 1078. $>7@>1:0 V=B5@0:B82=>3> 251@5AC@AC 4;O 

LETMAKE3D є >1ґ@C=B>20=>N B0 0:BC0;ь=>N 7040G5N. 

!0 ?V4AB02V 0=0;V7C DC=:FV>=0;ь=8E B0 =5DC=:FV>=0;ь=8E 28<>3 

>1ґ@C=B>20=> B0 @50;V7>20=> 0@EVB5:BC@C Single Page Application =0 107V 
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D@59<2>@:V2. #@89=OB5 @VH5==O 70157?5G8;> <V=V<0;ь=89 @>7<V@ :>4C, 
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Script, Google Sheets B0 Google Drive. *5 @VH5==O 70157?5G8;> ?>2=C 
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�"��&��  
�>40B>: � 

(@03<5=B8 CSS-:>4C (style.css) 

(@03<5=B �.1. "3>;>H5==O CSS Custom Properties B0 3;>10;ь=V AB8;V: 

:root { 

    --bg: #050505; 

    --neon-blue: #00f2ff; 

    --neon-green: #00ffaa; 

    --white: #ffffff; 

    --glass: rgba(255, 255, 255, 0.03); 

    --neon-glow: 0 0 15px rgba(0, 242, 255, 0.5); 

    --transition-smooth: cubic-bezier(0.4, 0, 0.2, 1); 

} 

* { margin: 0; padding: 0; box-sizing: border-box; } 

body { 

    background: var(--bg); 

    color: var(--white); 

    font-family: 'Exo 2', sans-serif; 

    overflow-x: hidden; 

    font-weight: 300; 

} 

 

(@03<5=B �.2. %B8;V header B0 =02V30FVW: 

header { 

    display: flex; 

    justify-content: space-between; 

    align-items: center; 

    padding: 25px 8%; 

    border-bottom: 1px solid rgba(0, 242, 255, 0.1); 

    position: sticky; 

    top: 0; 

    background: rgba(5, 5, 5, 0.85); 

    backdrop-filter: blur(24px); 

    z-index: 1000; 

    animation: slideDown 0.8s ease forwards; 

} 

.nav-link { 

    font-family: 'Orbitron', sans-serif; 

    font-weight: 700; 

    font-size: 11px; 

    letter-spacing: 2px; 

    margin-left: 40px; 

    text-transform: uppercase; 
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    position: relative; 

    padding-bottom: 4px; 

} 

.nav-link::after { 

    content: ''; 

    position: absolute; bottom: 0; left: 0; 

    width: 0; height: 1px; 

    background: var(--neon-blue); 

    transition: width 0.3s ease; 

} 

.nav-link:hover::after { width: 100%; } 

 

(@03<5=B �.3. %B8;V :=>?>:: 

.btn-primary { 

    padding: 18px 45px; 

    background: transparent; 

    border: 2px solid var(--neon-blue); 

    color: #fff; 

    font-family: 'Orbitron'; 

    font-weight: 700; 

    cursor: pointer; 

    transition: 0.45s var(--transition-smooth); 

    border-radius: 12px; 

    text-transform: uppercase; 

    letter-spacing: 2px; 

    font-size: 13px; 

    position: relative; 

    overflow: hidden; 

} 

.btn-primary::before { 

    content: ''; 

    position: absolute; inset: 0; 

    background: var(--neon-blue); 

    transform: translateX(-101%); 

    transition: transform 0.4s var(--transition-smooth); 

    z-index: 0; 

} 

.btn-primary:hover::before { transform: translateX(0); } 

.btn-primary:hover { color: #000; box-shadow: 0 0 30px var(--

neon-blue); } 

 

(@03<5=B �.4. �40?B82=0 AVB:0 :0@B>:: 

.features-grid, .audience-grid { 

    display: grid; 

    grid-template-columns: repeat(auto-fit, minmax(280px, 1fr)); 

    gap: 30px; 

    width: 100%; 
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    margin-bottom: 80px; 

} 

.glass-card { 

    background: var(--glass); 

    padding: 45px 40px; 

    border-radius: 28px; 

    border: 1px solid rgba(255, 255, 255, 0.05); 

    backdrop-filter: blur(12px); 

    position: relative; 

    overflow: hidden; 

} 

.glass-card:hover { 

    border-color: rgba(0, 242, 255, 0.4); 

    transform: translateY(-12px) scale(1.02); 

    box-shadow: 0 20px 50px rgba(0, 242, 255, 0.12); 

} 

@media (max-width: 900px) { 

    .main-title { font-size: 2.5rem; } 

    nav { display: none; } 

    .burger { display: flex; } 

} 

@media (max-width: 600px) { 

    .main-title { font-size: 1.9rem; } 

    .main-actions { flex-direction: column; } 

} 
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�>40B>: � 

(@03<5=B8 JavaScript-:>4C (script.js) 

(@03<5=B �.1. �=VFV0;V70FVO B0 =02V30FVO <V6 A5:FVO<8: 

function showSection(id) { 

    document.querySelectorAll("main section").forEach(s => { 

        s.classList.remove("active"); 

        s.classList.add("hidden"); 

    }); 

    const active = document.getElementById(id); 

    if (active) { 

        active.classList.remove("hidden"); 

        active.classList.add("active"); 

        setTimeout(() => { 

            triggerAnimations(); 

            if (id === "market") animateBars(); 

            if (id === "home") animateCounters(); 

        }, 100); 

    } 

    window.scrollTo({ top: 0, behavior: "smooth" }); 

    setActiveNav(id); 

    document.querySelector("nav").classList.remove("open"); 

} 

function toggleMenu() { 

    document.querySelector("nav").classList.toggle("open"); 

} 

 

(@03<5=B �.2. �=V<0FVO G0AB8=>: (canvas): 

(function initParticles() { 

    const canvas = document.getElementById("particles-canvas"); 

    if (!canvas) return; 

    const ctx = canvas.getContext("2d"); 

    let W, H, particles; 

    function resize() { 

        W = canvas.width = window.innerWidth; 

        H = canvas.height = window.innerHeight; 

    } 

    function createParticles() { 

        const count = Math.floor((W * H) / 20000); 

        particles = Array.from({ length: count }, () => ({ 

            x: Math.random() * W, 

            y: Math.random() * H, 

            vx: (Math.random() - 0.5) * 0.3, 

            vy: (Math.random() - 0.5) * 0.3, 

            r: Math.random() * 1.5 + 0.3, 

            alpha: Math.random() * 0.6 + 0.1, 
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            color: Math.random() > 0.5 ? "0,242,255" : 

"0,255,170", 

        })); 

    } 

    resize(); createParticles(); draw(); 

    window.addEventListener("resize", () => { resize(); 

createParticles(); }); 

})(); 

 

(@03<5=B �.3. �=V<0FVO ;VG8;ь=8:V2 AB0B8AB8:8: 

function animateCounters() { 

    document.querySelectorAll(".stat-number[data-

target]").forEach(el => { 

        const target = +el.dataset.target; 

        const duration = 1800; 

        const start = performance.now(); 

        function step(now) { 

            const progress = Math.min((now - start) / duration, 

1); 

            const eased = progress === 1 ? 1 : 

                1 - Math.pow(2, -10 * progress); 

            el.textContent = Math.floor(eased * target); 

            if (progress < 1) requestAnimationFrame(step); 

            else el.textContent = target; 

        } 

        requestAnimationFrame(step); 

    }); 

} 

 

(@03<5=B �.4. �=V<0FVO ?>O28 :0@B>: B0 ?@>3@5A-10@V2: 
function triggerAnimations() { 

    document.querySelectorAll(".animate-up").forEach((el, i) => { 

        setTimeout(() => el.classList.add("visible"), i * 80); 

    }); 

    document.querySelectorAll(".stagger-card").forEach((el, i) => 

{ 

        setTimeout(() => el.classList.add("visible"), 150 + i * 

100); 

    }); 

} 

function animateBars() { 

    document.querySelectorAll(".animated-bar").forEach((bar) => { 

        const targetWidth = bar.dataset.width; 

        const target = parseInt(targetWidth); 

        setTimeout(() => { bar.style.width = targetWidth; }, 

300); 

        const percentEl = 
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            bar.closest(".dev-item").querySelector(".dev-

percent"); 

        if (percentEl) { 

            const duration = 1500; 

            const start = performance.now(); 

            function step(now) { 

                const progress = Math.min((now - start) / 

duration, 1); 

                const eased = progress === 1 ? 1 : 

                    1 - Math.pow(2, -10 * progress); 

                percentEl.textContent = 

                    Math.floor(eased * target) + "%"; 

                if (progress < 1) requestAnimationFrame(step); 

                else percentEl.textContent = target + "%"; 

            } 

            setTimeout(() => requestAnimationFrame(step), 300); 

        } 

    }); 

} 

  



   

                                                                                                                                                46 

  

�>40B>: � 

%B@C:BC@0 D09;V2 ?@>є:BC B0 =02V30FV9=0 :0@B0 251A09BC 

(09;>20 AB@C:BC@0 ?@>є:BC LETMAKE3D: 

letmake3d/ 

 - index.html          # Є8<A4 HTML-EFBDіA>4 (SPA) 

 - style.css           # Є8<A<= H4=? EF<?і6 (~820 DO8>і6) 

 - script.js           # Є8<A<= JS-H4=? (~200 DO8>і6) 

 - admin.html          # А8@іA-C4A9?ь >9DG64AAO ;4@B6?9AAO@< 

 - images/ 

     - Anton.jpg           # (BFB АA8Dі=GG>4 А.А. 

     - Olla.JPG            # (BFB &4D454A �.�. 

     - A1.png              # (BFB CD<AF9D4 Bambulab A1 

     - A1mini.jpg          # (BFB CD<AF9D4 Bambulab A1 mini 

     - p1s.jpg             # (BFB CD<AF9D4 Bambulab P1S combo 

     - Filament.jpg        # (BFB Hі?4@9AFG 

     - 54@5G?45_8DG>Gє.jpg # (BFB 8?O Hero-HBAG 

 

!02V30FV9=0 :0@B0 251A09BC (Single Page Application): 

LETMAKE3D (index.html — SPA, 6 E9>Fі=) 

 | 

 |-- [home]     �B?B6A4 

 |       - Hero-E9>FіO (;47B?B6B> + >ABC><) 

 |       - %F4F<EF<>4: 500+ CDBє>Fі6 / 3 CD<AF9D< / 6 @4F9Dі4?і6 
/ 487 

 |       - �9D9647< (3 glass->4DF><: Ш6<8>іEFь / AMS / 
�B5і?ьAіEFь) 

 |       - АG8<FBDіO (4 >4DF><: ІA:9A9D< / А6FB / �<;4=A / АD@іO) 

 | 

 |-- [scanning] 3D %>4AG64AAO / �DG> 

 |       - Benefit pills (4 C9D9647<) 

 |       - (BD@4 ;4@B6?9AAO (І@'O / &9?9HBA / Email / �C<E / 
(4=?) 

 |       - �48E<?4AAO A4 Google Apps Script 

 | 

 |-- [filament] (і?4@9AF 

 |       - 6 >4DFB> @4F9Dі4?і6: 

 |         PLA (BIO) / PETG (POPULAR) / Nylon / TPU / ASA / 

Carbon (PRO) 

 | 

 |-- [about]    �DB A4E 

 |       - КB@4A84: 2 G?9A< (�<D9>FBD / �<;4=A9D) 

 |       - АDE9A4?: 3 CD<AF9D< Bambulab (A1 / A1 mini / P1S) 

 | 

 |-- [army]     �DG> АD@іO 

 |       - %9>FіO Cі8FD<@>< З%' 

 |       - &97<: %><8< / )6BEFB6<>< / Starlink / КBDCGE< 
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 | 

 |-- [market]   3D Market 

         - Coming soon (glitch-4Aі@4FіO) 

         - �DB7D9E-54D< DB;DB5>< (UI 85% / DB 60% / Payment 40%) 

         - (BD@4 Cі8C<E>< A4 email-ECB6іщ9AAO 

 

 

%B@C:BC@0 04<V=-?0=5;V (admin.html): 
admin.html — А8@іA-C4A9?ь LETMAKE3D 

 - А6FBD<;4FіO (login-screen ; C4DB?9@) 

 - %F4F<EF<>4 ;4@B6?9Aь (4 >4DF><: �EьB7B / �B6і / � DB5BFі / 
�<>BA4AB) 

 - &45?<FO ;4@B6?9Aь ; Hі?ьFDB@ і EBDFG64AAO@ 

 - З@іA4 EF4FGEG B8A<@ >?і>B@ (�B69 → � DB5BFі → �<>BA4AB → 
%>4EB64AB) 

 - �B84?ьA9 6і>AB 89F4?9= ;4@B6?9AAO 

 - �>ECBDF 6 CSV 

 - �і8>?NG9AAO 8B Google Sheets G9D9; Apps Script API 
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�>40B>: � 

%B@C:BC@0 D09;V2 ?@>є:BC B0 =02V30FV9=0 :0@B0 251A09BC 

(09;>20 AB@C:BC@0 ?@>є:BC LETMAKE3D: 

letmake3d/ 

 - index.html          # Є8<A4 HTML-EFBDіA>4 (SPA) 

 - style.css           # Є8<A<= H4=? EF<?і6 (~820 DO8>і6) 

 - script.js           # Є8<A<= JS-H4=? (~200 DO8>і6) 

 - admin.html          # А8@іA-C4A9?ь >9DG64AAO ;4@B6?9AAO@< 

 - images/ 

     - Anton.jpg           # (BFB АA8Dі=GG>4 А.А. 

     - Olla.JPG            # (BFB &4D454A �.�. 

     - A1.png              # (BFB CD<AF9D4 Bambulab A1 

     - A1mini.jpg          # (BFB CD<AF9D4 Bambulab A1 mini 

     - p1s.jpg             # (BFB CD<AF9D4 Bambulab P1S combo 

     - Filament.jpg        # (BFB Hі?4@9AFG 

     - 54@5G?45_8DG>Gє.jpg # (BFB 8?O Hero-HBAG 

 

!02V30FV9=0 :0@B0 251A09BC (Single Page Application): 

LETMAKE3D (index.html — SPA, 6 E9>Fі=) 

 | 

 |-- [home]     �B?B6A4 

 |       - Hero-E9>FіO (;47B?B6B> + >ABC><) 

 |       - %F4F<EF<>4: 500+ CDBє>Fі6 / 3 CD<AF9D< / 6 @4F9Dі4?і6 
/ 487 

 |       - �9D9647< (3 glass->4DF><: Ш6<8>іEFь / AMS / 
�B5і?ьAіEFь) 

 |       - АG8<FBDіO (4 >4DF><: ІA:9A9D< / А6FB / �<;4=A / АD@іO) 

 | 

 |-- [scanning] 3D %>4AG64AAO / �DG> 

 |       - Benefit pills (4 C9D9647<) 

 |       - (BD@4 ;4@B6?9AAO (І@'O / &9?9HBA / Email / �C<E / 
(4=?) 

 |       - �48E<?4AAO A4 Google Apps Script 

 | 

 |-- [filament] (і?4@9AF 

 |       - 6 >4DFB> @4F9Dі4?і6: 

 |         PLA (BIO) / PETG (POPULAR) / Nylon / TPU / ASA / 

Carbon (PRO) 

 | 

 |-- [about]    �DB A4E 

 |       - КB@4A84: 2 G?9A< (�<D9>FBD / �<;4=A9D) 

 |       - АDE9A4?: 3 CD<AF9D< Bambulab (A1 / A1 mini / P1S) 

 | 

 |-- [army]     �DG> АD@іO 

 |       - %9>FіO Cі8FD<@>< З%' 

 |       - &97<: %><8< / )6BEFB6<>< / Starlink / КBDCGE< 
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 | 

 |-- [market]   3D Market 

         - Coming soon (glitch-4Aі@4FіO) 

         - �DB7D9E-54D< DB;DB5>< (UI 85% / DB 60% / Payment 40%) 

         - (BD@4 Cі8C<E>< A4 email-ECB6іщ9AAO 

 

 

%B@C:BC@0 04<V=-?0=5;V (admin.html): 
admin.html — А8@іA-C4A9?ь LETMAKE3D 

 - А6FBD<;4FіO (login-screen ; C4DB?9@) 

 - %F4F<EF<>4 ;4@B6?9Aь (4 >4DF><: �EьB7B / �B6і / � DB5BFі / 
�<>BA4AB) 

 - &45?<FO ;4@B6?9Aь ; Hі?ьFDB@ і EBDFG64AAO@ 

 - З@іA4 EF4FGEG B8A<@ >?і>B@ (�B69 → � DB5BFі → �<>BA4AB → 
%>4EB64AB) 

 - �B84?ьA9 6і>AB 89F4?9= ;4@B6?9AAO 

 - �>ECBDF 6 CSV 

 - �і8>?NG9AAO 8B Google Sheets G9D9; Apps Script API 
 

 

 


