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ANNOTATION

This qualification paper describes the process of developing a top-down game

using the Unity engine. The work includes three chapters covering different aspects

of the project.

The introduction explains the relevance of the chosen topic and indicates the

purpose and objectives of the work.

The first chapter is an overview of the subject area. It contains general

information about games, the Top-Down genre, the history of this genre, and its

features. It also analyzes the existing popular solutions of a similar or the same genre.

Analyzing these solutions, we create our own tasks for game development.

The second section shows the development of the game structure. The tools

and their advantages and technologies were considered, namely, the Unity game

engine, the C# programming language, and the Blender software package. The

general structure of the system, the components included in the project, as well as the

modules and their interaction are described.

The third chapter describes the implementation of the developed game. It

shows the stages of testing various functions and mechanics, the user interface and

other components.

In the conclusion, all the results of the development are summarized, the tasks

set and the possibilities for improving the project are evaluated.

The list of references contains a list of literature, other resources or materials

that were used in the process of developing and writing the qualification work.

KEYWORDS: 3-D GAME, TOP VIEW, UNITY, GAME DEVELOPMENT,

BLENDER, C#.
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/:I> @>73;O40B8 V3@8 O: 1V7=5A, B> V BCB є GC4>2V <>6;82>ABV 4;O

?@>AC20==O ?@>4C:BV2 V ?>A;C3, =02G0==O A?V2@>1VB=8:V2, ?V428I5==O

?@>4C:B82=>ABV B0 ?>:@0I5==O >1A;C3>2C20==O :;Vє=BV2.

#>B@518 :>@8ABC20GV2 C ACG0A=8E V3@0E:
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�0E>?;NNG89 B0 48=0<VG=89 V3@>289 ?@>F5A: �@02FV E>GCBь, I>1 V3@8

1C;8 70E>?;NNG8<8 B0 48=0<VG=8<8, I>1 W< 1C;> =5 =C4=>.

�06;82VABь E>@>H>3> V3@>2>3> ?@>F5AC:

− FV:0289 AN65B: AN65B <0є 1CB8 70E>?;NNG8<, I>1 3@02FO< 1C;>

FV:02> 4V7=0B8AO, I> 1C45 40;V. /:I> V3@>289 ?@>F5A 1C45 =54>AB0B=ь>

70E>?;NNG8<, 3@02FV H284:> 2B@0BOBь V=B5@5A;

− A:;04=V 70240==O: 70240==O ?>28==V 1CB8 4>A8Bь A:;04=8<8, I>1

:8=CB8 28:;8: 3@02FO<, 0;5 A:;04=8<8 2 <V@C, B0: O: 2>=8 <>6CBь 740B8Aь

:>@8ABC20G0< =5<>6;828<8, I> 28:;8G5 C =8E =530B82=V 5<>FVW.

/: ?@8:;04 <>65<> 284V;8B8 B0:C 3@C O: The Legend of Zelda: Breath of

the Wild:

The Legend of Zelda: Breath of the Wild – 3@0 ?@>?>=Cє 3@02FO< >48= 7

=091V;ьH8E 2V4:@8B8E A2VBV2, O:89 <>6=0 4>A;V46C20B8 1C4ь-O:8< A?>A>1><.

�8A>:>O:VA=0 3@0DV:0 B0 2V7C0;ь=V 5D5:B8:

�@02FV >GV:CNBь 2V4 3@8 ?@8є<=C 4;O >G59 3@0DV:C. $>7@>1=8:8 ?>28==V

282G0B8 B0 28:>@8AB>2C20B8 ACG0A=V B5E=>;>3VW B0 V=AB@C<5=B8 4;O AB2>@5==O

=0ABC?=8E ?C=:BV2:

− 45B0;V7>20=5 A5@54>28I5: =02VBь 7 >1<565=>W ?5@A?5:B828, A2VB8 3@8

<0NBь 1CB8 2V7C0;ь=> FV:028<8 4;O 3@02FV2 B0 A?>2=5=8<8 45B0;59;

− @50;VAB8G=VABь ?5@A>=06V2: ?5@A>=06V ?>28==V <0B8 ?@8201;8289

2V7C0;ь=89 283;O4 0 B0:>6 GVB:> >:@5A;5=V @8A8 >1;8GGO, >4O3 B0 0=V<0FVN;

− 2@060NGV 2V7C0;ь=V 5D5:B8: 2V7C0;ь=V 5D5:B8 <0NBь 4>?>2=N20B8

V3@>289 ?@>F5A, 0;5 3>;>2=5 I>1 2>=8 =5 2V42>;V:0;8 3@02FV2 2V4 >A=>2=>W 4VW.

/: ?@8:;04 <>6=0 @>73;O=CB8 3@C Path of Exile: �@0 28:>=0=0 2 B5<=8E B0

?>E<C@8E B>=0E, I> =040NBь W9 3>B8G=>W 0B<>AD5@8. #5@A>=06V B0 <>=AB@8

2V7C0;ь=> FV:02V B0 @V7=><0=VB=V, 0 2V7C0;ь=V 5D5:B8 28:>@8AB>2CNBьAO 4;O

?V4:@5A;5==O 1>9>28E 4V9.

�>ABC?=VABь:

�3@8 ?>28==V 1CB8 <0:A8<0;ь=> 4>ABC?=8<8 4;O 2AVE 3@02FV2, =570;56=>

2V4 WE=VE DV78G=8E 01> :>3=VB82=8E 74V1=>AB59. !0?@8:;04:
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⎼ 7@>7C<V;89 V3@>289 ?@>F5A: ?V4 F8< ?C=:B>< <0єBьAO =0 C207V GVB:5

?>OA=5==O ?@028; 3@8, =040==O ?V4:07>:, 0 B0:>6 <>6;82VABь =0;0HBC20B8

A:;04=VABь 3@8;

⎼ @V7=V 20@V0=B8 :5@C20==O: 3@02FV ?>28==V <0B8 <>6;82VABь

28:>@8AB>2C20B8 =5 BV;ь:8 :;02V0BC@C B0 <8HC, 0 I5 9 @V7=V :>=B@>;5@8,

46>9AB8:8, A5=A>@=V 5:@0=8;

⎼ 4>?><V6=V B5E=>;>3VW: <>6=0 B0:>6 28:>@8AB>2C20B8 <>2=V :><0=48,

7G8BC20GV 5:@0=0 B0 V=HV V=AB@C<5=B8, O:V 1 4>?><030;8 ;N4O< 7 V=20;V4=VABN

3@0B8 2 V3@8.

$>7@>1=8:8 ?>28==V ?0<9OB0B8, I> 4>ABC?=VABь – F5 ?@>1;5<0 O:C =5

<>6=0 V3=>@C20B8. $>1;OG8 A2>W V3@8 4>ABC?=8<8 4;O 2AVE 3@02FV2, @>7@>1=8:8

<0NBь <>6;82VABь @>7H8@8B8 0C48B>@VN B0 7@>18B8 A2VB 3@8 1V;ьH

V=:;N782=8<.

1.2 "3;O4 Vc=CNG8E @VH5=ь

3D V3@8 7 284>< 725@EC (Top-Down 3D Games) AB0;8 4>2>;V ?>?C;O@=8<

60=@><, I> ?@>?>=Cє 70E>?;NNG89 V3@>289 ?@>F5A, O:89 ?>є4=Cє 2 A>1V 1030B>

@VH5=ь. &0:V V3@8 G0AB> E0@0:B5@87CNBьAO V7><5B@8G=>N ?5@A?5:B82>N, 45

:0<5@0 @>7B0H>20=0 =04 V3@>28< A2VB><, I> 40є <>6;82VABь 3@02FO< >B@8<0B8

GVB:5 CO2;5==O ?@> =02:>;8H=є A5@54>28I5 B0 A2>WE ?5@A>=06V2.

 5B>N 40=>3> 4>A;V465==O є >3;O4 VA=CNG8E Top-Down 3D V3>@,

@>73;O40==O WE <5E0=V:, >A>1;82>AB59 B0 DC=:FV>=0;C, I> =040;8 W< B0:>W

?>?C;O@=>ABV. �=0;V7CNG8 B0 282G0NG8 40=89 60=@, <>6=0 >B@8<0B8 ?52=V

28A=>2:8 ?@> @>728B>:, A;01:V B0 A8;ь=V AB>@>=8 40=8E ?@>5:BV2.

' FV9 @>1>BV 1C4CBь @>73;O=CBV VA=CNGV @VH5==O 60=@C Top-Down 3D V3>@,

2V4 A0<>3> 9>3> 70A=C20==O, 4> ACG0A=8E ?@>5:BV2. � 28?04:C 725@=5<> C203C =0

DC=:FV>=0;, <5E0=V:8, 2V7C0;ь=89 AB8;ь B0 V=HV :;NG>2V 0A?5:B8. %?8A>:

2V4:@820є 3@0 Ultima Underworld: The Stygian Abyss (1992) (@8A. 1.1).
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$8AC=>: 1.1 – �59<?;59 3@8 Ultima Underworld: The Stygian Abyss (1992)

"Ultima Underworld: The Stygian Abyss" (1992) AB0;0 287=0G=>N ;0=:>N C

@>728B:C RPG B0 top-down V3>@. )>G0 3@0 28:>@8AB>2C20;0 ?5@A?5:B82C 2V4

?5@H>W >A>18, 0;5 WW V=>20FVW 7=0G=> 2?;8=C;8 =0 48709= B0 <5E0=V:C top-down B0

RPG V3>@ 7030;><.

�@0 70?@>?>=C20;0 ?>2=>FV==89 B@828<V@=89 A2VB 7 B5:ABC@0<8 B0

48=0<VG=8< >A2VB;5==O<, I> 40;> <>6;82VABь W9 28ABC?8B8 7@07:>< 4;O V=H8E

V3>@, 2:;NG0NG8 BV, I> 28:>@8AB>2CNBь 284 725@EC. �?@>20465==O @50;VAB8G=>W

DV78:8 B0 270є<>4VW 7 >19є:B0<8 4>40;> 3;818=8 V3@>2><C ?@>F5AC, I> AB0;>

=0BE=5==O< 4;O top-down 60=@C, 45 >19є:B8 B0 ?5@A>=06V B0 ?5@A>=06V

270є<>4VNBь 1V;ьH @50;VAB8G=>.

"Ultima Underworld"[20] 225;0 =5;V=V9=89 359<?;59, 4>72>;ONG8 3@02FO<

2V;ь=> 4>A;V46C20B8 A2VB B0 28:>=C20B8 70240==O C 2;0A=><C B5<?V. *59 ?V4EV4

2?;8=C2 =0 B>?-40C= RPG, 45 A2>1>40 4>A;V465==O B0 281V@ 3@02FO AB0;8

206;828<8 5;5<5=B0<8. �8A>:89 @V25=ь V=B5@0:B82=>ABV 7 >B>G5==O<,

2:;NG0NG8 718@0==O ?@54<5BV2, 28@VH5==O 3>;>2>;><>: B0 28:>@8AB0==O

@V7=8E >1'є:BV2, AB02 AB0=40@B>< 4;O V3>@ 7 284>< 725@EC, 45 270є<>4VO 7

>B>G5==O< є :;NG>2>N A:;04>2>N 359<?;5N.
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"Ultima Underworld" AB0;0 7@07:>< 4;O 1030Bь>E <091CB=VE RPG,

2:;NG0NG8 B>?-40C= V3@8, O:V =0A;V4C20;8 B0 24>A:>=0;N20;8 WW V==>20FVW.

�?;82 3@8 2V4GCB=89 C B0:8E A5@VOE, O: "Baldur's Gate", "Fallout" B0 "Divinity:

Original Sin". �==>20FVW B0 <5E0=V:8, ?@54AB02;5=V 2 "Ultima Underworld", 1C;8

24>A:>=0;5=V B0 @>7H8@5=V 2 =0ABC?=8E B>?-40C= RPG, I> A?@8O;> @>728B:C

60=@C B0 AB2>@5==N 1V;ьH 3;81>:8E B0 FV:028E V3>@.

&0:8< G8=><, "Ultima Underworld: The Stygian Abyss" (1992) 7@>18;0

7=0G=89 2=5A>: C @>728B>: B>?-40C= 60=@C, 70?@>?>=C202H8 =>2V B5E=>;>3VG=V

4>AO3=5==O, A:;04=89 359<?;59 B0 28A>:89 @V25=ь V=B5@0:B82=>ABV. �W 2?;82

2V4GCB=89 C 1030Bь>E =0ABC?=8E V3@0E, O:V =0A;V4CNBь B0 24>A:>=0;NNBь WW

V==>20FVW. "Ultima Underworld" 2AB0=>28;0 =>2V AB0=40@B8, O:V 70;8H0NBьAO

0:BC0;ь=8<8 V 4> Aь>3>4=V, ?@>4>26CNG8 D>@<C20B8 <091CB=є 60=@C. %?8A>:

?@>4>268Bь 3@0 Legend of Zelda (1986)(@8A. 1.2).

$8AC=>: 1.2 – �59<?;59 3@8 Legend of Zelda (1986)
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"Legend of Zelda" (1986) AB0;0 @52>;NFV9=>N 3@>N, O:0 2=5A;0 7=0G=89

2:;04 C D>@<C20==O B0 @>728B>: Top-Down 60=@C 2 2V45>V3@0E. �@0 ?>40;0

3@02FO< 25;8:89, 2V4:@8B89 A2VB 4;O 4>A;V465==O, I> 1C;> =>20B>@Aь:8< 4;O

A2>3> G0AC. �@02FV <>3;8 2V;ь=> ?5@5AC20B8AO ?> @V7=8E ;>:0FVOE V 28:>=C20B8

70240==O 2 1C4ь-O:><C ?>@O4:C, I> AB2>@N20;> =>289 @V25=ь A2>1>48 2 V3@>2><C

?@>F5AV. !5;V=V9=89 359<?;59 70>E>GC202 4>A;V465==O V 5:A?5@8<5=B8,

4>72>;ONG8 :>6=><C ?@>E>465==N 1CB8 C=V:0;ь=8<[19].

�8709= @V2=V2 2 "Legend of Zelda" B0:>6 1C2 =>20B>@Aь:8<. $V7=><0=VB=V

;>:0FVW 7 C=V:0;ь=8<8 E0@0:B5@8AB8:0<8 B0 28:;8:0<8 @>18;8 3@C 1V;ьH

1030B>3@0==>N B0 70E>?;82>N. %:;04=V B0 1030B>@V2=52V ?V475<5;;O 7 157;VGGN

?0AB>:, 2>@>3V2 V 3>;>2>;><>: 28<030;8 2V4 3@02FV2 @5B5;ь=>3> ?;0=C20==O V

AB@0B53VG=>3> <8A;5==O.

'A?VE "Legend of Zelda" 2AB0=>282 =>2V AB0=40@B8 4;O Top-Down V3>@, O:V

1C;8 ?@89=OBV 1030Bь<0 <091CB=V<8 V3@0<8. �W 2?;82 <>6=0 ?>10G8B8 2 B0:8E

A5@VOE, O: "Secret of Mana", "Alundra", "Terranigma" B0 1030Bь>E V=H8E. 'A?VE 3@8

=048E=C2 1030Bь>E @>7@>1=8:V2 AB2>@N20B8 V3@8 7 2V4:@8B8< A2VB><, A:;04=8<8

3>;>2>;><:0<8 B0 V=B5@0:B82=8<8 5;5<5=B0<8.

&0:8< G8=><, "Legend of Zelda" (1986) 7@>18;0 7=0G=89 2=5A>: C @>728B>:

Top-Down 60=@C, 70?@>?>=C202H8 =>2V ?V4E>48 4> 48709=C V3@>2>3> A2VBC,

359<?;5N B0 <5E0=V:. �>=0 2AB0=>28;0 =>2V AB0=40@B8, O:V 70;8H0NBьAO

0:BC0;ь=8<8 V 4> Aь>3>4=V, V 2?;8=C;0 =0 1030B> =0ABC?=8E V3>@ C Fь><C 60=@V.

+C4>28< ?@8:;04>< AB0=5 3@0 Diablo III(@8A. 1.3).

"Diablo III" (2012) 2=5A;0 7=0G=89 2:;04 C @>728B>: Top-Down 60=@C,

70?@>?>=C202H8 =87:C V==>20FV9 B0 24>A:>=0;5=ь. �@0 2V47=0G8;0AO A2>єN

?>;V?H5=>N 3@0DV:>N, 28:>@8AB0==O< ACG0A=8E 3@0DVG=8E B5E=>;>3V9 B0

DV78G=>3> @CHVO Havok, I> 4>40;> @50;VAB8G=>ABV B0 V=B5@0:B82=>ABV V3@>2><C

>B>G5==N. #>:@0I5=0 <5E0=V:0 359<?;5N 2:;NG0;0 @V7=><0=VB=V :;0A8

?5@A>=06V2 7 C=V:0;ь=8<8 =028G:0<8, A8AB5<C @C= 4;O <>48DV:0FVW =028G>:, I>

71V;ьH8;> <>6;82>ABV 4;O =0;0HBC20==O ?5@A>=06V2 B0 AB@0B53VG=>3> ?V4E>4C

4> 1>N [9].
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$8AC=>: 1.3 – �59<?;59 3@8 Diablo lll(2012)

�@0 >B@8<0;0 V=BCWB82=89 :>@8ABC20Fь:89 V=B5@D59A, O:89 A?@>IC202

:5@C20==O ?5@A>=065<, 270є<>4VN 7 ?@54<5B0<8 B0 =02V30FVN 2 V3@>2><C A2VBV,

@>1;OG8 3@C 4>ABC?=VH>N 4;O =>28E 3@02FV2 B0 7@CG=VH>N 4;O 25B5@0=V2 A5@VW.

�?@>20465==O 02B><0B87>20=>3> 718@0==O 7>;>B0 B0 ;CBC 7<5=H8;> @CB8=C,

4>72>;ONG8 3@02FO< 7>A5@548B8AO =0 1>N B0 4>A;V465==V. "Diablo III" B0:>6

70?@>?>=C20;0 7@CG=89 1030B>:>@8ABC20Fь:89 @568<, I> 4>72>;O2 3@02FO<

;53:> 7'є4=C20B8AO 7 4@C7O<8 B0 A?V;ь=> ?@>E>48B8 3@C, ?V428ICNG8 A>FV0;ь=C

A:;04>2C B0 4>40NG8 5;5<5=B A?V;ь=>3> 4>A2V4C. )>G0 0C:FV>==89 4V< 1C2

A?>G0B:C AC?5@5G;828<, 2V= 4>402 5:>=><VG=89 0A?5:B 4> 3@8.

'A?VE "Diablo III" 2AB0=>282 =>2V AB0=40@B8 4;O 3@0DV:8, 359<?;5N B0

:>@8ABC20Fь:>3> V=B5@D59AC, AB02H8 7@07:>< 4;O 1030Bь>E <091CB=VE V3>@ C

60=@V action RPG B0 hack and slash. �?@>20465==O >=;09=-5;5<5=BV2, B0:8E O:

?>ABV9=5 ?V4:;NG5==O 4> V=B5@=5BC B0 >=>2;5==O :>=B5=BC, AB0;> AB0=40@B><

4;O 1030Bь>E ACG0A=8E V3>@, O:V ?@03=CBь ?V4B@8<C20B8 0:B82=C 107C 3@02FV2 B0

=04020B8 =>289 :>=B5=B. &0:8< G8=><, "Diablo III" 7@>18;0 7=0G=89 2=5A>: C

@>728B>: Top-Down 60=@C, 70?@>?>=C202H8 =>2V B5E=>;>3VG=V 4>AO3=5==O B0

V==>20FVW, I> ?@>4>26CNBь D>@<C20B8 <091CB=є 60=@C. � 7025@H8Bь A?8A>: 3@0

Stardew Valley (@8A 1.4).
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$8AC=>: 1.4 – �59<?;59 3@8 Stardew Valley

"Stardew Valley" (2016) 7@>18;0 A2V9 2=5A>: C @>728B>: B>?-40C= 60=@C,

?@>45<>=AB@C202H8, O: CA?VH=> <>6=0 ?>є4=C20B8 5;5<5=B8 RPG, A8<C;OB>@0

D5@<5@AB20 B0 A>FV0;ь=>3> A8<C;OB>@0. �@0 >1'є4=0;0 <5E0=V:8 RPG 7

5;5<5=B0<8 A8<C;OB>@0 D5@<5@AB20, =040NG8 3@02FO< <>6;82VABь :5@C20B8

D5@<>N, 270є<>4VOB8 7 <5H:0=FO<8 A5;0, 28:>=C20B8 :25AB8 B0 4>A;V46C20B8

?V475<5;;O. &0:89 ?V4EV4 ?>:0702, I> @V7=V 60=@>2V 5;5<5=B8 <>6CBь

30@<>=V9=> A?V2VA=C20B8 C 3@V 7 284>< 725@EC.

�@0 ?@>?>=Cє 3@02FO< 2V4:@8B89 A2VB, 45 2>=8 <0NBь A2>1>4C 4V9. �>=8

<>6CBь 709<0B8AO @V7=8<8 2840<8 4VO;ь=>ABV – 2V4 D5@<5@AB20 B0 @81>;>2;V 4>

A>FV0;ь=8E 270є<>4V9 B0 4>A;V465==O ?V475<5;ь. *59 0A?5:B A2>1>48 B0

2V4:@8B>3> A2VBC AB02 =0BE=5==O< 4;O 1030Bь>E B>?-40C= V3>@, 45 3@02FO<

=040єBьAO <>6;82VABь >18@0B8 A2V9 2;0A=89 H;OE B0 @>72820B8 ?5@A>=060 =0

A2V9 @>7AC4 [18].

"Stardew Valley" 0:F5=BC20;0 C203C =0 A>FV0;ь=8E 270є<>4VOE, 4>72>;ONG8

3@02FO< 1C4C20B8 AB>AC=:8 7 NPC, I> 2?;820є =0 V3@>289 ?@>F5A V @>728B>:

AN65BC. �@02FV <>6CBь >4@C6C20B8AO, 702>48B8 4@C7V2 B0 270є<>4VOB8 7

<5H:0=FO<8 #5;V:0= &0C=. *5 ?V4HB>2E=C;> V=H8E @>7@>1=8:V2 4> 2:;NG5==O
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3;81>:8E A>FV0;ь=8E 5;5<5=BV2 C A2>W B>?-40C= V3@8, 45 270є<>4VO 7 NPC AB0;0

206;82>N G0AB8=>N 359<?;5N.

�8:>@8AB0==O ?V:A5;ь=>W 3@0DV:8 C "Stardew Valley" AB0;> ?@8:;04><

B>3>, O: :;0A8G=89 2V7C0;ь=89 AB8;ь <>65 1CB8 ?@8201;828< V CA?VH=8< C

ACG0A=V9 3@V. *59 AB8;ь =048E=C2 1030B> V=4V-@>7@>1=8:V2 =0 AB2>@5==O V3>@ 7

@5B@>-2V7C0;ь=>N 5AB5B8:>N, 45 ?V:A5;ь=0 3@0DV:0 28:>@8AB>2CєBьAO 4;O

AB2>@5==O ?@8201;828E V 0B<>AD5@=8E A2VBV2.

&0:8< G8=><, "Stardew Valley" (2016) 7@>18;0 7=0G=89 2=5A>: C

70A=C20==O B0 @>728B>: B>?-40C= 60=@C. �W V==>20FV9=89 ?V4EV4 4> V=B53@0FVW

60=@V2, AB2>@5==O 3;81>:>3> B0 =0A8G5=>3> A2VBC, 0:F5=B =0 A>FV0;ь=8E

270є<>4VOE, ?@8201;8289 2V7C0;ь=89 AB8;ь, 3=CG:VABь C =0;0HBC20==V B0

C?@02;V==V @5AC@A0<8, 0 B0:>6 ?>ABV9=89 @>728B>: B0 ?V4B@8<:0 3@8 2AB0=>28;8

=>2V AB0=40@B8 4;O B>?-40C= V3>@. �024O:8 2Aь><C Fь><C "Stardew Valley" AB0;0

>@Vє=B8@>< 4;O 1030Bь>E <091CB=VE ?@>5:BV2 C Fь><C 60=@V, 2?;820NG8 =0

@>7@>1=8:V2 V 3@02FV2 B0 45<>=AB@CNG8, O: AB2>@8B8 3;81>:89, =0A8G5=89 B0

FV:0289 V3@>289 4>A2V4.

1.3 #>AB0=>2:0 7040GV

�8E>4OG8 7 ?@>2545=>3> 0=0;V7C, 1C;> ?@89=OB> @VH5==O @>7@>18B8 3D-3@C

7 284>< 725@EC, 7 28:>@8AB0==O< V3@>2>3> 4283C=0 Unity. �@0 1C45 ?@8A2OG5=>N

2V@BC0;ь=V9 71V@FV :><?9NB5@0. � ?@>F5AV ?@>5:BC20==O 3@8, 1C45 @>7@>1;5=> B0

@50;V7>20=> =0ABC?=V :><?>=5=B8:

− V3@>289 A2VB: 3>;>2=>N ;>:0FVєN 1C;> 28@VH5=> 7@>18B8 70B8H=C

<09AB5@=N, O:0 <>65 7CAB@VB8Aь C :>6=><C :CB>G:C A2VBC. �>=0 =5 2V4@V7=OєBьAO

@>7:VHHN, 0;5 2 =V9 ?0=Cє 0B<>AD5@0 B2>@G>ABV B0 <09AB5@=>ABV;

− V3@>289 ?@>F5A: 3@025Fь @>7?>G8=0є 3@C 7 >B@8<0==O 70<>2;5==O =0

718@0==O :><?9NB5@0, 70<>2;5==O <VAB8Bь =5>1EV4=V :><?;5:BCNGV. ' <09AB5@=V

@>7<VI5=V ?52=V BC<18 7 ?>A>@B>20=8<8 :><?>=5=B0<8, 2V4?>2V4=> 4>
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70<>2;5==O 3@025Fь >18@0є ?>B@V1=89 9><C :><?>=5=B. 'AV ?>AB02;5==V

:><?>=5=B8 C A8AB5<=89 1;>: 2V4>1@060NBьAO =04 A0<8< :>@?CA><;

− V=B5@D59A :>@8ABC20G0: V=B5@D59A :>@8ABC20G0 @50;V7>20=> 4>2>;V

?@>AB> B0 7@>7C<V;>, C ;V2><C 25@E=ь><C :CBV 5:@0=0 @>7<VI5=89 A?8A>:

70<>2;5=ь, 0 C =0 BC<10E ?>7=0G:8 2V4?>2V4=8E :><?;5:BCNG8E;

− V3@>289 0C4V>AC?@>2V4: <VAB8Bь C A>1V <5;>4VN, I>1 V3@>289 ?@>F5A

1C2 FV:02VH8<.

�8A=>2:8 4> @>74V;C 1

$>74V;8 A2V4G0Bь ?@> 206;82VABь V=B5@0:B82=8E V3>@ C =02G0==V B0

@>72030E, 7>:@5<0 2 :>=B5:ABV 2V@BC0;ь=>W 71V@:8 :><?'NB5@V2. �=0;V7 :;NG>28E

V3>@ C 60=@V Top-Down 3D ?V4:@5A;Nє 7=0G=89 2=5A>: B0:8E ?@>5:BV2, O:

"Ultima Underworld", "Legend of Zelda", "Diablo III" B0 "Stardew Valley", C

@>728B>: 60=@C V 2AB0=>2;5==O =>28E AB0=40@BV2 O:>ABV B0 V==>20FV9. *V V3@8

=048E=C;8 ?>40;ьH89 @>728B>: 30;C7V, 71030B82H8 WW V=B5@0:B82=VABN,

A:;04=VABN 359<?;5N B0 2V7C0;ь=>N ?@8201;82VABN.

!0 >A=>2V Fь>3> 0=0;V7C 1C;> ?@89=OB> @VH5==O @>7@>18B8 3D-3@C 7 284><

725@EC, O:0 1C45 4>?><030B8 :>@8ABC20G0< 282G0B8 >A=>28 A:;040==O

:><?'NB5@V2. *5 2V4?>2V40є ?>B@510< ACG0A=8E 3@02FV2 C FV:02><C B0

?5403>3VG=> FV==><C 2V@BC0;ь=><C 4>A2V4V, 0 B0:>6 A?@8Oє ?>40;ьH><C

@>728B:C 60=@C Top-Down 3D.
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$"���� 2. $"�$"��� %&$'�&'$�

2.1. �81V@ 70A>1V2 4;O @50;V70FVW

*59 @>74V; >?8ACє 70A>18 @50;V70FVW, O:V 28:>@8AB>2C20;8AO 4;O AB2>@5==O

3@8.  5B0 Fь>3> @>74V;C - ?@>7>@> ?@>45<>=AB@C20B8 B5E=>;>3VG=89 AB5:

?@>5:BC B0 =040B8 @>7C<V==O V=AB@C<5=BV2, O:V 1C;8 =5>1EV4=V 4;O 2BV;5==O

V3@>2>W :>=F5?FVW 2 68BBO.

� >A=>2V ?@>5:BC ;568Bь ?>BC6=89 V3@>289 4283C= Unity. �V= A;C3Cє

DC=40<5=B><, =0 O:><C 1C4CєBьAO 25Aь 2V@BC0;ь=89 A2VB. Unity =040є 2A5

=5>1EV4=5 4;O AB2>@5==O 70E>?;NNG8E 2D B0 3D V3>@, ?@>?>=CNG8 H8@>:89

A?5:B@ V=AB@C<5=BV2 4;O @>1>B8 7 3@0DV:>N, 0=V<0FVєN, 72C:><, DV78:>N B0

V3@>2>N ;>3V:>N.

+><C Unity:

⎼ C=V25@A0;ь=VABь: Unity 4>72>;Oє AB2>@N20B8 V3@8 4;O #�, <>1V;ь=8E

?@8AB@>W2, :>=A>;59, 2V@BC0;ь=>W B0 4>?>2=5=>W @50;ь=>ABV. *5 @>18Bь 9>3>

GC4>28< 281>@>< 4;O @>7@>1=8:V2, O:V ?@03=CBь >E>?8B8 H8@>:C 0C48B>@VN;

⎼ ?@>AB>B0 28:>@8AB0==O: Unity <0є V=BCWB82=> 7@>7C<V;89 V=B5@D59A

B0 2V7C0;ь=C A8AB5<C ?@>3@0<C20==O, I> @>18Bь 9>3> 4>ABC?=8< =02VBь 4;O

?>G0B:V2FV2. *5 7=0G=> 7=86Cє 10@'є@ 4;O 2E>4C B0 4>72>;Oє 7>A5@548B8AO =0

AB2>@5==V :>=B5=BC;

⎼ ?@>4C:B82=VABь: Unity >?B8<V7>20=89 4;O 28A>:>W ?@>4C:B82=>ABV,

I> 30@0=BCє ?;02=89 V3@>289 ?@>F5A =02VBь =0 A;01:8E ?@8AB@>OE. *5 @>18Bь

9>3> GC4>28< 281>@>< 4;O @>7@>1=8:V2, O:V ?@03=CBь AB2>@8B8 4>ABC?=V B0

48=0<VG=V V3@8;

⎼ A?V;ь=>B0: Unity <0є 25;8:C B0 0:B82=C A?V;ь=>BC @>7@>1=8:V2, O:0

702648 3>B>20 4>?><>3B8 B0 ?>4V;8B8AO A2>W<8 7=0==O<8. *5 @>18Bь 9>3>

FV==8< @5AC@A>< 4;O =>20G:V2 B0 4>A2V4G5=8E @>7@>1=8:V2.
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 >6;82>ABV Unity[14]:

⎼ 2D B0 3D @>7@>1:0: Unity ?V4B@8<Cє O: 2D, B0: V 3D @>7@>1:C, I>

@>18Bь 9>3> C=V25@A0;ь=8< V=AB@C<5=B>< 4;O AB2>@5==O @V7=8E B8?V2 V3>@;

⎼ AB2>@5==O ?5@A>=06V2 B0 0=V<0FVO: Unity =040є ?>BC6=V V=AB@C<5=B8

4;O AB2>@5==O @50;VAB8G=8E ?5@A>=06V2 B0 0=V<0FVW. *5 4>72>;Oє @>7@>1=8:0<

AB2>@N20B8 682V B0 48=0<VG=V 2V@BC0;ь=V A2VB8;

⎼ DV78:0 B0 @50;VAB8G=VABь: Unity <0є @50;VAB8G=C DV78G=C A8AB5<C,

O:0 4>72>;Oє AB2>@N20B8 48=0<VG=V B0 70E>?;NNGV V3@8;

⎼ HBCG=89 V=B5;5:B: Unity ?V4B@8<Cє V=B53@0FVN 7 A8AB5<0<8

HBCG=>3> V=B5;5:BC, I> 4>72>;Oє @>7@>1=8:0< AB2>@N20B8 1V;ьH A:;04=8E B0

@>7C<=8E =5 V3@>28E ?5@A>=06V2;

⎼ <5@5652V <>6;82>ABV: Unity ?V4B@8<Cє <5@5652V <>6;82>ABV, I>

4>72>;Oє AB2>@N20B8 <C;ьB8?;5є@=V V3@8;

⎼ @>7H8@N20=VABь: Unity <0є 25;8:89 <03078= 0AA5BV2 B0 ?;03V=V2, I>

4>72>;Oє @>7H8@N20B8 9>3> DC=:FV>=0;ь=VABь B0 AB2>@N20B8 C=V:0;ь=V V3@8.

Unity 2 4VW: Unity 28:>@8AB>2CєBьAO 4;O AB2>@5==O 157;VGV ?>?C;O@=8E V3>@,

B0:8E O: Pokémon GO, Cuphead, Among Us B0 Monument Valley. *V V3@8

45<>=AB@CNBь @V7=><0=VB=VABь B0 ?>BC6=VABь Unity, 0 B0:>6 9>3> 740B=VABь

AB2>@N20B8 70E>?;NNGV B0 V==>20FV9=V V3@>2V A2VB8.

Unity - F5 ?>BC6=89 B0 C=V25@A0;ь=89 V3@>289 4283C=, O:89 =040є

@>7@>1=8:0< 157;VG V=AB@C<5=BV2 B0 <>6;82>AB59 4;O AB2>@5==O 70E>?;NNG8E

2D B0 3D V3>@. �024O:8 A2>W9 ?@>AB>BV 28:>@8AB0==O, ?@>4C:B82=>ABV B0 25;8:V9

A?V;ь=>BV, Unity є GC4>28< 281>@>< O: 4;O ?>G0B:V2FV2, B0: V 4;O 4>A2V4G5=8E

@>7@>1=8:V2.

�06;82> 707=0G8B8, I> unity 28:>@8AB>2Cє <>2C ?@>3@0<C20==O C#, O:0

B0:>6 28:>@8AB>2CєBьAO ?@8 AB2>@5==V V3@>2>W ;>3V:8 B0 A:@8?BV2.

C# - F5 ACG0A=0 B0 1030B>DC=:FV>=0;ь=0 <>20 ?@>3@0<C20==O, O:0 V450;ь=>

?V4E>48Bь 4;O @>7@>1:8 V3>@. �W 5;530=B=89 A8=B0:A8A, ?>BC6=V <>6;82>ABV B0

28A>:0 ?@>4C:B82=VABь @>1;OBь WW GC4>28< 281>@>< 4;O AB2>@5==O

70E>?;NNG>3> 359<?;5N [11].
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#5@52038 C# 4;O @>7@>1:8 V3>@:

⎼ ?@>AB>B0 28:>@8AB0==O: C# <0є GVB:89 B0 7@>7C<V;89 A8=B0:A8A, I>

@>18Bь 9>3> 4>ABC?=8< =02VBь 4;O ?>G0B:V2FV2. *5 4>72>;Oє @>7@>1=8:0<

H284:> >A2>WB8 <>2C B0 7>A5@548B8AO =0 AB2>@5==V V3@>2>W ;>3V:8;

⎼ 3=CG:VABь: C# ?V4B@8<Cє ?0@0483<8 >1'є:B=>->@Vє=B>20=>3>

?@>3@0<C20==O, I> @>18Bь 9>3> V450;ь=8< 4;O @>7@>1:8 A:;04=8E Vє@0@EVG=8E

AB@C:BC@ 2 V3@0E;

⎼ ?@>4C:B82=VABь: C# :><?V;NєBьAO 2 <0H8==89 :>4, I> 70157?5GCє

28A>:C ?@>4C:B82=VABь B0 H284:VABь 28:>=0==O ?@>3@0<. *5 @>18Bь 9>3>

GC4>28< 281>@>< 4;O @>7@>1:8 48=0<VG=8E V3>@ 7 28A>:8<8 28<>30<8 4>

?@>4C:B82=>ABV;

⎼ ?V4B@8<:0 Unity: C# - F5 <>20 ?@>3@0<C20==O, I> 28:>@8AB>2CєBьAO

70 70<>2GC20==O< 2 Unity. *5 @>18Bь 9>3> V450;ь=8< 281>@>< 4;O @>7@>1=8:V2,

O:V ?@0FNNBь 7 F8< ?>?C;O@=8< V3@>28< 4283C=><;

⎼ A?V;ь=>B0: C# <0є 25;8:C B0 0:B82=C A?V;ь=>BC @>7@>1=8:V2, O:0

702648 3>B>20 4>?><>3B8 B0 ?>4V;8B8AO A2>W<8 7=0==O<8. *5 @>18Bь 9>3>

FV==8< @5AC@A>< 4;O =>20G:V2 B0 4>A2V4G5=8E @>7@>1=8:V2.

C# 2 4VW: C# 28:>@8AB>2CєBьAO 4;O AB2>@5==O 157;VGV ?>?C;O@=8E V3>@,

B0:8E O: World of Warcraft, League of Legends, Unity, Minecraft B0 Factorio. *V

V3@8 45<>=AB@CNBь @V7=><0=VB=VABь B0 ?>BC6=VABь C#, 0 B0:>6 9>3> 740B=VABь

AB2>@N20B8 A:;04=V B0 70E>?;NNGV V3@>2V <5E0=V:8.

C# - F5 ?>BC6=0 B0 5;530=B=0 <>20 ?@>3@0<C20==O, O:0 є =570<V==8<

V=AB@C<5=B>< 4;O @>7@>1:8 V3>@. �024O:8 A2>W9 ?@>AB>BV 28:>@8AB0==O,

3=CG:>ABV, ?@>4C:B82=>ABV B0 BVA=V9 V=B53@0FVW 7 Unity, C# 4>72>;Oє @>7@>1=8:0<

>682;OB8 A2>W 2V@BC0;ь=V A2VB8 B0 AB2>@N20B8 70E>?;NNGV V3@>2V 2@065==O.

C# >682;Oє 2V@BC0;ь=89 A2VB ;>3V:>N B0 48=0<V:>N, 0;5 A0<5 Blender

=0?>2=Nє 9>3> 2V7C0;ь=>N :@0A>N B0 @50;VAB8G=VABN. Blender - F5 3D-?0:5B,

O:89 A;C3Cє =0< 2V@=8< ?><VG=8:>< C AB2>@5==V 70E>?;NNG8E 3D-<>45;59,

0=V<0FV9 B0 45:>@0FV9[10].

#5@52038 Blender 4;O @>7@>1:8 V3>@:
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⎼ 157:>HB>2=VABь: Blender - F5 157:>HB>2=89 ?@>3@0<=89 ?0:5B, I>

@>18Bь 9>3> 4>ABC?=8< 4;O @>7@>1=8:V2 7 1C4ь-O:8< 1N465B><;

⎼ 3=CG:VABь: Blender ?@>?>=Cє H8@>:89 A?5:B@ V=AB@C<5=BV2 4;O

<>45;N20==O, A:C;ь?B8=3C, B5:ABC@C20==O, 0=V<0FVW B0 48=0<VG=>W A8<C;OFVW, I>

4>72>;Oє @50;V7C20B8 2V7C0;ь=V 5D5:B8 1C4ь-O:>W A:;04=>ABV;

⎼ ?@>4C:B82=VABь: Blender ?>ABV9=> >=>2;NєBьAO B0 >?B8<V7CєBьAO, I>

70157?5GCє 9>3> 28A>:C ?@>4C:B82=VABь B0 H284:VABь @>1>B8;

⎼ A?V;ь=>B0: Blender <0є 25;8:C B0 0:B82=C A?V;ь=>BC :>@8ABC20GV2,

O:0 702648 3>B>20 4>?><>3B8 B0 ?>4V;8B8AO A2>W<8 7=0==O<8. *5 @>18Bь 9>3>

FV==8< @5AC@A>< 4;O =>20G:V2 B0 4>A2V4G5=8E EC4>6=8:V2;

⎼ V=B53@0FVO: Blender ;53:> V=B53@CєBьAO 7 Unity, I> @>18Bь ?@>F5A

AB2>@5==O V3@>28E 0AA5BV2 <0:A8<0;ь=> 7@CG=8<.

Blender 2 4VW: Blender 28:>@8AB>2CєBьAO 4;O AB2>@5==O 3D-<>45;59 B0

0=V<0FV9 4;O 157;VGV ?>?C;O@=8E V3>@, B0:8E O: Doom Eternal, Half-Life: Alyx,

Assassin's Creed Valhalla B0 The Witcher 3: Wild Hunt. *V V3@8 45<>=AB@CNBь

@V7=><0=VB=VABь B0 ?>BC6=VABь Blender, 0 B0:>6 9>3> 740B=VABь AB2>@N20B8

2V7C0;ь=> 2@060NGV B0 @50;VAB8G=V 2V@BC0;ь=V A2VB8[3].

Blender - F5 ?>BC6=89 B0 C=V25@A0;ь=89 3D-?0:5B, O:89 є =570<V==8<

V=AB@C<5=B>< 4;O @>7@>1:8 V3>@. �024O:8 A2>W9 157:>HB>2=>ABV, 3=CG:>ABV,

?@>4C:B82=>ABV B0 BVA=V9 V=B53@0FVW 7 Unity, Blender 4>72>;Oє EC4>6=8:0< B0

@>7@>1=8:0< AB2>@N20B8 2V7C0;ь=> 2@060NGV B0 @50;VAB8G=V 2V@BC0;ь=V A2VB8.

2.2. �030;ь=0 AB@C:BC@0 A8AB5<8

�030;ь=0 AB@C:BC@0 A:;040єBьAO 7 =0ABC?=8E ?C=:BV2: V3@>289 A2VB, V3@>289

?@>F5A, V=B5@D59A :>@8ABC20G0, 72C:, V=HV :><?>=5=B8.

�3@>289 A2VB:

⎼ <09AB5@=O: F5 2V@BC0;ь=0 <09AB5@=O, 45 ?5@A>=06 1C45 718@0B8

:><?'NB5@8. �>=0 >1;04=0=0 @V7=8<8 @>1>G8<8 AB>;0<8 4;O :><?;5:BCNG8E,
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V=AB@C<5=B0<8 B0 V=H8<8 5;5<5=B0<8, O:V AB2>@NNBь 0B<>AD5@C @50;ь=>W

<09AB5@=V;

⎼ 7>=0 70<>2;5=ь: F5 <VAF5, 45 ?5@A>=06 1C45 >B@8<C20B8 =>2V

70<>2;5==O =0 71V@:C :><?'NB5@V2. &CB <>6=0 1C45 ?>10G8B8 V=D>@<0FVN ?@>

70<>2;5==O, 2:;NG0NG8 A?8A>: =5>1EV4=8E :><?;5:BCNG8E.

�3@>289 ?@>F5A: 0) A8AB5<0 70<>2;5=ь: FO A8AB5<0 1C45 35=5@C20B8

70<>2;5==O =0 71V@:C :><?'NB5@V2 7 @V7=8<8 E0@0:B5@8AB8:0<8; 1) A8AB5<0

281>@C :><?;5:BCNG8E: 3@025Fь 1C45 <0B8 4>ABC? 4> :><?;5:BCNG8E O:V AB>OBь

C =ь>3> 2 <09AB5@=V ?> >:@5<8< BC<10<; 2) A8AB5<0 71V@:8: 3@025Fь 1C45

28:>@8AB>2C20B8 :;02V0BC@C, I>1 2V@BC0;ь=> 718@0B8 :><?'NB5@. *5 2:;NG0B8<5

2AB0=>2;5==O ?@>F5A>@0, >?5@0B82=>W ?0<'OBV, 2V45>:0@B8.

�=B5@D59A :>@8ABC20G0: V=48:0B>@ 70<>2;5==O – F59 V=48:0B>@ 1C45

?>:07C20B8 V=D>@<0FVN ?@> ?>B>G=5 70<>2;5==O, 2:;NG0NG8 A?8A>: =5>1EV4=8E

:><?;5:BCNG8E, 1N465B :;Vє=B0 B0 G0A, I> 70;8H82AO 4> 70:V=G5==O

70<>2;5==O.

�2C: – <C78:0: 3@0 1C45 <VAB8B8 D>=>2C <C78:C, O:0 1C45 AB2>@N20B8

>A>1;82C 0B<>AD5@C.

2.3. %B@C:BC@0 ?@>5:BC

�<VAB :>@5=52>W 48@5:B>@VW (@8A. 2.1).

$8AC=>: 2.1 – �>@5=520 48@5:B>@VO ?@>є:BC
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� :>@5=52V9 48@5:B>@VW @>7<VI5=V 206;82V :0B0;>38 ?@>є:BC[14], 0 A0<5:

– assets – O2;ONBь A>1>N @5AC@A8, O:V 28:>@8AB>2CNBьAO 4;O @>7@>1:8

V3>@ B0 V=B5@0:B82=8E 4>40B:V2. �>=8 <>6CBь 2:;NG0B8 2 A515 7>1@065==O,

72C:8, <>45;V, B5:AB8, 0=V<0FVW, A:@8?B8, H5945@8 B0 V=HV D09;8, O:V

28:>@8AB>2CNBь 4;O AB2>@5==O 2V7C0;ь=>3> 7<VABC ?@>3@0<8. Assets <>6=0

703@C78B8 O: 7>2=VH=V< H;OE>< B0: V AB2>@8B8 C A0<><C A5@54>28IV Unity;

– library –40=89 :0B0;>3 O2;OєBьAO >4=8< 7 =093>;>2=VH8E :0B0;>3V2,

O:V AB2>@NNBьAO 02B><0B8G=> A0<8< A5@54>28I5<. �0B0;>3 <VAB8Bь B8<G0A>2V

40=V B0 D09;8, O:V 35=5@CNBьAO ?V4 G0A :><?V;OFVW, V<?>@BC20==O @5AC@AV2, 0

B0:>6 ?V4 G0A 28:>=0==O ?@>є:BC;

– logs – 40=89 :0B0;>3 O2;Oє A>1>N <VAF5, 45 715@V30NBьAO ;>3-D09;8,

O:V ?>29O70=V 7 @>1>B>N A0<>3> A5@54>28I0. �>38 @540:B>@0 <VABOBь V=D>@<0FVN

?@> ?>4VW, ?><8;:8 B0 V=HC 4V03=>AB8G=C V=D>@<0FVN, I> AB>ACєBьAO @>1>B8

@540:B>@0, B0:V O: 7020=B065==O, 70?CA: ?@>є:BC, 28:>@8AB0==O A:@8?BV2 B>I>.

– obj – :0B0;>3 C O:><C 70728G09 715@V30NBьAO B8<G0A>2V D09;8,

?>29O70=V 7 :><?V;OFVєN B0 V<?>@B>< @5AC@AV2, 0 B0:>6 ?>1C4>2>N AF5= B0

V=H8<8 ?@>F5A0<8 @>1>B8 7 ?@>5:B><;

– packages – 40=89 :0B0;>3 715@V30є 2 A>1V 40=V B0 D09;8, O:V ?>29O70=V

7 C?@02;V==O< ?0:5B0<8, O:V 2 A2>N G5@3C 70AB>A>2CNBьAO 4;O >@30=V70FVW B0

:5@C20==O 70;56=>ABO<8 ?@>є:BC. Є 45:V;ь:0 284V2, V=D>@<0FV9=V – F5 D09;8

:>=DV3C@0FVW B0 <5B040=V, :5H>20=V – F5 7020=B065=V 25@AVW ?0:5BV2 O:V

:5HCNBьAO 4;O ?@8A:>@5==O ?@>F5AC @>1>B8 7 =8<8, ;>:0;ь=V – 2;0A=V ?0:5B8

O:V 28:>@8AB>2CNBьAO 4;O ;53:>3> 4>ABC?C B0 C?@02;V==O ?@>є:B><, 70;56=>ABV

B0 25@AVW – 715@V30NBьAO D09;8, O:V 2:07CNBь =0 70;56=>ABV <V6 @V7=8<8

?0:5B0<8 B0 WE 25@AVO<8;

– projectSettings – 40=89 :0B0;>3 <VAB8Bь C A>1V :>=DV3C@0FV9=V D09;8

B0 =0;0HBC20==O, O:V 28:>@8AB>2CNBьAO 4;O =0;0HBC20==O ?0@0<5B@V2 ?@>є:BC

B0 A5@54>28I0 @>7@>1:8 Unity;

– userSettings – :>@8ABC20Fь:89 :0B0;>3, O:89 <VAB8Bь C A>1V

:>@8ABC20Fь:V D09;8 B0 :>=DV3C@0FVW.
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�=HV D09;8 A;C3CNBь 4;O :>@5:B=>W @>1>B8 ?@>є:BC. &5?5@ @>73;O=5<>

:>65= :0B0;>3 1V;ьH 45B0;ь=>.

�<VAB :0B0;>3C Assets (@8A. 2.2)

$8AC=>: 2.2 – �<VAB :0B0;>3C Assets

_Assets O2;Oє A>1>N 7020=B065=89 =01V@ 0AA5BV2 (@8A. 2.3), O:V

28:>@8AB>2CNBьAO 4;O AB2>@5==O 2V7C0;ь=>W G0AB8=8 3@8, 0 B0:>6

28:>@8AB>2CNBьAO >1'є:B8 7 O:8<8 270є<>4VO 3>;>2=89 35@>9 [17].

$8AC=>: 2.3 – �<VAB 7020=B065=>3> ?0:0 _Assets
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�030;>< 3>B>289 =01V@ A:;040єBьAO 70 =0ABC?=8E :0B0;>3V2:

– animations – :0B0;>3 C O:><C <VABOBьAO ?>A;V4>2=VABь @CEV2 4;O

<>45;59 B0 =0;0HBC20==O 4;O :5@C20==O 0=V<0FVO<8;

– materials – :0B0;>3 C O:><C 7=0E>4OBьAO 7>1@065==O, O:V =0=>AOBьAO

=0 <>45;V 4;O =040==O W< @50;VAB8G=>3> 283;O4C, 0 B0:>6 =0;0HBC20==O 4;O

<0B5@V0;V2;

– prefabVisuals – :0B0;>3 O:89 70728G09 <VAB8Bь @5AC@A8, O:V =5>1EV4=V

4;O H284:>3> B0 5D5:B82=>3> AB2>@5==O >19є:BV2 C 3@V;

– sounds – :0B0;>3 <VAB8Bь C A>1V 72C:>2V 5D5:B8 4;O 3@8;

– textures – >48= 7 =093>;>2V=H8E :0B0;>3V2 2 3>B>28E ?0:0E, >A:V;ь:8

<VAB8Bь B5:ABC@8, O:V 28:>@8AB>2CNBьAO 4;O =040==O 2V7C0;ь=>3> 283;O4C @V7=8<

>19є:B0< C 3@V.

Prefabs(@8A. 2.4) O2;Oє A>1>N =01V@ >A>1;828E >1'є:BV2 O:V 4>72>;ONBь

715@V30B8, 2V4B2>@N20B8 0 B0:>6 @5403C20B8 <>45;V G8 3@C?8 >1'є:BV2. �>=8

O2;ONBьAO >A=>2=8< A?>A>1>< AB2>@5==O A:;04=8E V ?>2B>@N20=8E >1'є:BV2 C

3@V, I> 4>72>;Oє 5:>=><8B8 G0A V 7CA8;;O ?@8 @>7@>1FV.

$8AC=>: 2.4 – �<VAB :0B0;>3C Prefabs

' 40=><C :0B0;>7V =0O2=V 420 ?V4:0B0;>30:

– components - F59 :0B0;>3 70728G09 <VAB8Bь C A>1V >:@5<V G0AB8=8

01> <>4C;V, O:V <>6=0 28:>@8AB>2C20B8 4;O AB2>@5==O A:;04=VH8E >19є:BV2 01>

DC=:FV9 C 3@V;

– counters – 40=><C 28?04:C <VAB8Bь >19є:B8 O:V =5>4=>@07>2>

28:>@8AB>2CNBьAO C 3@V.
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Scenes <VAB8Bь >A=>2=V 1;>:8, O:V ?@54AB02;ONBь A>1>N >:@5<V @V2=V,

<5=N,5:@0==V V=B5@D59A8 01> 1C4ь-O:V V=HV G0AB8=8 ?@>5:BC O:V 28<030NBь

@V7=8E =0;0HBC20=ь V 5;5<5=BV2.

ScriptableObjects (@8A. 2.5) :0B0;>3, O:89 <VAB8Bь C A>1V :;0A8, O:V

O2;ONBьAO ?>BC6=8< V=AB@C<5=B>< 4;O 715@V30==O V C?@02;V==O 40=8<8. �>=8

40NBь <>6;82VABь AB2>@N20B8 >1'є:B8 O:V =5 ?@82'O70=V 4> AF5=8 G8 :>=:@5B=>3>

V3@>2>3> >1'є:B0, I> 40є <>6;82VABь 715@V30B8 40=V =570;56=> 2V4 V3@>28E

>1'є:BV2.

$8AC=>: 2.5 – �<VAB :0B0;>3C ScriptableObjects

#V4:0B0;>38 ComponentSO B0 RecipeSO O2;Oє A>1>N =01V@ :><?>=5=BV2,

O:V 28:>@8AB>2CNBьAO 4;O :><?>=C20==O ?52=8E 0A?5:BV2 ?@>є:BC.

Scripts (@8A. 2.6) є >A=>2=8< :0B0;>3>< 4;O 715@V30==O CAVE A:@8?BV2

?@>є:BC. *5 4>72>;Oє ;53:> V >@30=V7>20=> 7=0E>48B8 A:@8?B8, I>

28:>@8AB>2CNBьAO 4;O C?@02;V==O ;>3V:>N 3@8, 270є<>4VW <V6 >1'є:B0<8,

>1@>1:8 ?>4V9 B0 V=H8E 70240=ь.

�84V;8<> :V;ь:0 =09>A=>2=VH8E D09;V2 D09;8:

– player.cs – 2V4?>2V40є 70 ;>3V:C 3>;>2=>3> 35@>O B0 9>3> 270є<>4VN 7

V=H8<8 >19є:B0<8;

– Aomponents.cs – 2V4?>2V40є 70 ;>3V:C :><?>=5=BV2;

– deliveryManager.cs - 2V4?>2V40є 70 35=5@0FVN 70<>2;5=ь.

Settings 40=89 :0B0;>3 28:>@8AB>2CєBьAO 4;O 715@V30==O @V7=><0=VB=8E

=0;0HBC20=ь ?@>є:BC, B0:8E O: :>=DV3C@0FVO 3@8, =0;0HBC20==O 3@0DV:8,72C:C B0

V=H8E ?0@0<5B@V2 O:V O2;ONBьAO ;53:>4>ABC?=8<8 B0 O:V <0NBь <>6;82VABь
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@5403C20B8AO. *5 4>?><030є F5=B@0;V7C20B8 C?@02;V==O =0;0HBC20==O<8, I>

@>18Bь WE ;53H8<8 4;O ?V4B@8<:8 V 7<V=8.

$8AC=>: 2.6 – �<VAB :0B0;>3C Scripts

Shaders :0B0;>3 4;O 715@V30==O 2AVE H5945@V2 ?@>є:BC. ,5945@8

28:>@8AB>2CNBьAO 4;O AB2>@5==O 2V7C0;ь=8E 5D5:BV2, B0:>6 4;O 287=0G5==O

B>3>, O: 1C4CBь 283;O40B8 >1'є:B8 ?@8 2V4>1@065==V =0 5:@0=V, V 4;O C?@02;V==O

A:;04=8<8 3@0DVG=8<8 ?@>F5A0<8. #@028;ь=0 >@30=V70FVO 40=>3> :0B0;>3C

70157?5G8Bь ?>@O4>: B0 5D5:B82=5 C?@02;V==O 3@0DVG=8<8 @5AC@A0<8 ?@>є:BC.

TextMesh Pro :0B0;>3 O:89 <VAB8Bь 2 A>1V D09;8, I> ?>2'O70=V 7 H@8DB0<8

B0 =0;0HBC20==O<8 B5:ABC, O:V 28:>@8AB>2CNBьAO 2 ?@>5:BV.

VNB-Gaming Set - :0B0;>3 2 O:><C <VABOBьAO 7020=B065==V 7 7>2=VH=ь>3>

@5AC@AC 0A5B8, 45O:V 5;5<5=B8 28:>@8AB>2CNBьAO 2 A0<><C ?@>є:BV.

#5@5206=> CAV D09;8 7 @>7H8@5==O< .meta AB2>@NNBьAO 02B><0B8G=>

A5@54>28I5< ?@8 4>4020==V 01> 7<V=V @5AC@AV2 B0 >1'є:BV2 C ?@>є:BV. �>=8

28:>@8AB>2CNBьAO 4;O 715@V30==O 4>40B:>2>W V=D>@<0FVW, 0 A0<5 =0;0HBC20==O

:><?>=5=BV2, B538, H0@8 B0 ?>A8;0==O =0 V=HV @5AC@A8. *5 4>72>;Oє Unity

715@V30B8 V=D>@<0FVN, O:0 =5 2E>48Bь 157?>A5@54=ь> 4> D09;C >1'є:B0, 0;5

157?>A5@54=ь> 206;820 4;O ?@028;ь=>W @>1>B8 ?@>є:BC.
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�8A=>2:8 4> @>74V;C 2

�81V@ 70A>1V2 4;O @50;V70FVW 3@8 1C2 74V9A=5=89 7 C@0EC20==O< WE=ь>W

?>BC6=>ABV, ?@>AB>B8 28:>@8AB0==O B0 ?V4B@8<:8 H8@>:>3> A?5:B@C

<>6;82>AB59. Unity, O: >A=>2=89 V3@>289 4283C=, 1C2 >1@0=89 70 9>3>

C=V25@A0;ь=VABь, ?@>4C:B82=VABь B0 ?V4B@8<:C @V7=8E ?;0BD>@<, 0 <>20

?@>3@0<C20==O C# 28:>@8AB>2CєBьAO 4;O @50;V70FVW V3@>2>W ;>3V:8 B0 A:@8?BV2,

7024O:8 A2>W9 ?@>AB>BV B0 V=B53@0FVW 7 Unity. Blender 28:>@8AB>2CєBьAO 4;O

AB2>@5==O 2V7C0;ь=8E 5;5<5=BV2 3@8 7024O:8 A2>W9 157:>HB>2=>ABV, 3=CG:>ABV B0

25;8:><C =01>@C V=AB@C<5=BV2 4;O <>45;N20==O B0 0=V<0FVW.

�030;ь=0 AB@C:BC@0 ?@>5:BC =040є GVB:5 CO2;5==O ?@> >@30=V70FVN 3@8,

70157?5GCNG8 ;>3VG=VABь B0 4>ABC?=VABь @5AC@AV2 4;O @>7@>1=8:V2, 0 B0:>6

5D5:B82=C @>1>BC 7 =8<8 ?V4 G0A @>7@>1:8 B0 ?V4B@8<:8 ?@>5:BC.
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3. $������*�/ &� &�%&'��!!/ %�%&� �

3.1. $50;V70FVO A8AB5<8

' 40=><C @>74V;V ?@54AB02;5=> @50;V70FVN 3@8, @>7@>1;5=>W 2 @0<:0E

:20;VDV:0FV9=>W @>1>B8. "A=>2=>N <5B>N @>7@>1:8 1C;> AB2>@5==O 5D5:B82=>3>

B0 70E>?;NNG>3> V3@>2>3> ?@>3@0<=>3> 70157?5G5==O. �;O 4>AO3=5==O FVєW <5B8

1C;8 28:>@8AB0=V ACG0A=V <5B>48 B0 ?V4E>48 4> @>7@>1:8 V3>@.

' Fь><C @>74V;V 1C45 45B0;ь=> @>73;O=CB>, O: 1C;0 @>7@>1;5=0 V3@>20

;>3V:0 ?5@A>=060, 2:;NG0NG8 9>3> @CE8 B0 270є<>4VN 7 V=H8<8 V3@>28<8

5;5<5=B0<8. #>:070=V D@03<5=B8 :>4C V;NAB@CNBь :;NG>2V ?@>3@0<=V @VH5==O

B0 <5B>48, 28:>@8AB0=V 4;O 70157?5G5==O 70E>?;NNG>W ?>254V=:8 ?5@A>=060.

$>73;O=5<> :>4 D09;C Player:

public static Player Instance

{

get; private set;

}

public event EventHandler OnPickedSomething;

public event EventHandler<OnSelectedCounterChangedEventArgs>

OnSelectedCounterChanged;

public class OnSelectedCounterChangedEventArgs : EventArgs

{

public BaseCounter selectedCounter;

}

[SerializeField] private float moveSpeed = 7f;

[SerializeField] private GameInput gameInput;

[SerializeField] private LayerMask counterLayerMask;

[SerializeField] private Transform componentObjectHoldPoint;

�0=0 G0AB8=0 :>4 >3>;>HCє :;0A Player 7 @50;V70FVєN H01;>=C Singleton,

4>72>;ONG8 ;8H5 >48= 5:75<?;O@ Fь>3> :;0AC 2 3@V. �V= B0:>6 <0є 42V ?>4VW:
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>4=0 4;O <><5=BC, :>;8 3@025Fь ?V418@0є ?@54<5B (OnPickedSomething), 0 4@C30

4;O <><5=BC, :>;8 7<V=NєBьAO 281@0=89 ;VG8;ь=8: (OnSelectedCounterChanged).

�@V< B>3>, 2V= 287=0G0є :V;ь:0 ?>;V2, O:V <>6CBь 1CB8 =0;0HB>20=V G5@57

V=A?5:B>@ Unity, B0:8E O: H284:VABь @CEC 3@02FO, 22V4 3@02FO, <0A:0 H0@C

;VG8;ь=8:V2 B0 B>G:0 B@8<0==O >1'є:BV2 [13].

private bool isWalking;

private Vector3 lastInteractDir;

private BaseCounter selectedCounter;

private Component component;

private void Awake()

{

if (Instance != null)

{

Debug.LogError("There is more than one Player

instance");

}

Instance = this;

}

private void Start()

{

gameInput.OnInteractAction += GameInput_OnInteractAction;

}

private void GameInput_OnInteractAction(object sender,

System.EventArgs e)

{

if (selectedCounter != null)

{

selectedCounter.Interact(this);

}

}

*59 :>4 4>72>;Oє 3@02FN 270є<>4VOB8 7 >1'є:B0<8 (;VG8;ь=8:0<8) C 3@V 70

4>?><>3>N 22>4C, >1@>1;NNG8 2V4?>2V4=V 4VW G5@57 ?>4VW. #>;O 715@V30NBь

V=D>@<0FVN ?@> AB0= 3@02FO, >AB0==V9 =0?@O<>: 270є<>4VW, 281@0=89 ;VG8;ь=8:

V :><?>=5=B.  5B>4 Awake @50;V7Cє Singleton, 30@0=BCNG8, I> є BV;ь:8 >48=
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5:75<?;O@ Player.  5B>4 Start ?V4?8ACєBьAO =0 ?>4VN 270є<>4VW 7 22>4C 3@02FO.

 5B>4 GameInput_OnInteractAction >1@>1;Oє ?>4VN 270є<>4VW, 28:;8:0NG8

<5B>4 Interact =0 281@0=><C ;VG8;ь=8:C, O:I> 2V= VA=Cє.

private void Update()

{

HandleMovement();

HandleInteractions();

}

public bool IsWalking()

{

return isWalking;

}

private void HandleInteractions()

{

Vector2 inputVector =

gameInput.GetMovementVectorNormalized();

Vector3 moveDir = new Vector3(inputVector.x, 0f,

inputVector.y);

if (moveDir != Vector3.zero)

{

lastInteractDir = moveDir;

}

�>4 28:;8:0є <5B>48 HandleMovement V HandleInteractions, :>65= :04@ 4;O

>1@>1:8 @CEC V 270є<>4VW ?5@A>=060 7 >B>G5==O<.  5B>4 IsWalking ?>25@B0є AB0=

E>4ь18 ?5@A>=060 G5@57 7<V==C isWalking. ' <5B>4V HandleInteractions

2V41C20єBьAO ?5@52V@:0 =0?@O<:C @CEC =0 >A=>2V 22545==O :>@8ABC20G0 V

>=>2;NєBьAO 7<V==0 lastInteractDir, O:I> 25:B>@ @CEC =5 є =C;ь>28<.

float interactDistance = 2f;

if (Physics.Raycast(transform.position, lastInteractDir,

out RaycastHit raycastHit, interactDistance, counterLayerMask))

{
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if (raycastHit.transform.TryGetComponent(out

BaseCounter baseCounter))

{

if (baseCounter != selectedCounter)

{

SetSelectedCounter(baseCounter);

}

*59 D@03<5=B :>4C ?@87=0G5=89 4;O 287=0G5==O >1'є:BV2, O:V 7=0E>4OBьAO

2 ?>;V 7>@C (01> 2 <560E 4>AO6=>ABV) V <0NBь :><?>=5=B BaseCounter. /:I>

B0:89 >1'є:B 7=0945=89 V 2V= 2V4@V7=OєBьAO 2V4 ?>B>G=>3> 281@0=>3> >1'є:B0

(selectedCounter), 2V= AB0є =>28< 281@0=8< >1'є:B><.

} else

{

SetSelectedCounter(null);

}

}else

{

SetSelectedCounter(null);

}

}

private void HandleMovement()

{

Vector2 inputVector =

gameInput.GetMovementVectorNormalized();

Vector3 moveDir = new Vector3(inputVector.x, 0f,

inputVector.y);

*O G0AB8=0 :>4C >1@>1;Oє 270є<>4VW ?5@A>=060 7 >1'є:B0<8 =0 ?52=V9

2V4AB0=V (70 4>?><>3>N V=48:0B>@0 281>@C ?@54<5BC, O:89 ?V4A2VGCє ?52=89

?@54<5B) V @CE ?5@A>=060 =0 >A=>2V :>@8ABC20Fь:>3> 22545==O. /:I> ?@><V=ь

2;CG0є 2 >1'є:B, 2V= ?5@52V@Oє =0O2=VABь :><?>=5=B0 BaseCounter V 2AB0=>2;Nє

F59 >1'є:B O: 281@0=89.
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float moveDistance = moveSpeed * Time.deltaTime;

float playerRadius = .7f;

float playerHeight = 2f;

bool canMove = !Physics.CapsuleCast(transform.position,

transform.position + Vector3.up * playerHeight, playerRadius, moveDir,

moveDistance);

*O G0AB8=0 :>4C >1G8A;Nє 2V4AB0=ь, O:C ?5@A>=06 ?>28=5= ?@>9B8 70 F59

:04@, 287=0G0є @>7<V@8 :0?AC;8, O:0 ?@54AB02;Oє >1'є< ?5@A>=060, V ?5@52V@Oє,

G8 є ?5@5H:>48 =0 H;OEC @CEC FVєW :0?AC;8. /:I> =0 H;OEC =5<0є ?5@5H:>4,

?5@A>=06 <>65 @CE0B8AO 2 7040=><C =0?@O<:C.

if (!canMove)

{

///:I> =5 240єBьAя ?5@5<іAB8B8Aь 70 moveDir

//Р>18<> @CE ;8H5 ?> >Aі X

Vector3 moveDirX = new Vector3(moveDir.x, 0,

0).normalized;

canMove = !Physics.CapsuleCast(transform.position,

transform.position + Vector3.up * playerHeight, playerRadius, moveDirX,

moveDistance);

if (canMove)

{

//РCE Bі;ь:8 ?> >Aі Х

moveDir = moveDirX;

}

else

{

///:I> @CE ?> >Aі Х =5<>6;8289

//Т>4і @>18<> @CE ?> >Aі Z

Vector3 moveDirZ = new Vector3(0, 0,

moveDir.z).normalized;

canMove = !Physics.CapsuleCast(transform.position,

transform.position + Vector3.up * playerHeight, playerRadius, moveDirZ,

moveDistance);
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*59 :>4 ?5@52V@Oє <>6;82VABь @CEC ?5@A>=060 C 28?04:C, O:I>

?>G0B:>289 =0?@O<>: 701;>:>20=89. %?>G0B:C ?@>1Cє @CE0B8AO BV;ь:8 ?> >AV X,

0 O:I> F5 =5<>6;82>, B> ?> >AV Z. /:I> @CE ?> >4=V9 7 >A59 <>6;8289, B>

2V4?>2V4=89 =0?@O<>: AB0є =>28< =0?@O<:>< @CEC ?5@A>=060[8].

if (canMove)

{

//РCE Bі;ь:8 ?> >Aі Z

moveDir = moveDirZ;

}

else

{

//РCE =5 <>6;8289 =і ?> я:і9 >Aі

if (canMove)

{

transform.position += moveDir * moveDistance;

}

isWalking = moveDir != Vector3.zero;

float rotateSpeed = 15f;

transform.forward = Vector3.Slerp(transform.forward,

moveDir, Time.deltaTime * rotateSpeed);

}

*O G0AB8=0 :>4C 7025@HCє >1@>1:C @CEC ?5@A>=060, ?5@52V@ONG8

<>6;82VABь @CEC ?> >AV Z, O:I> @CE ?> >AV X =5<>6;8289, V >=>2;Nє ?>78FVN

?5@A>=060, O:I> @CE <>6;8289. �@V< B>3>, >=>2;NєBьAO 7<V==0 isWalking, I>

2:07Cє =0 B5, G8 @CE0єBьAO ?5@A>=06, V =0?@O<>: >15@B0==O ?5@A>=060 70

4>?><>3>N ?;02=>W V=B5@?>;OFVW.

private void SetSelectedCounter(BaseCounter selectedCounter)

{

this.selectedCounter = selectedCounter;

OnSelectedCounterChanged?.Invoke(this, new

OnSelectedCounterChangedEventArgs
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{

selectedCounter = selectedCounter

});

}

public Transform GetComponentFollowTransofrm()

{

return componentObjectHoldPoint;

}

SetSelectedCounter(BaseCounter selectedCounter): "=>2;Nє 281@0=89

>1'є:B selectedCounter V 28:;8:0є ?>4VN OnSelectedCounterChanged 4;O

?>2V4><;5==O ?@> 7<V=C. GetComponentFollowTransofrm(): #>25@B0є Transform

>1'є:B0 componentObjectHoldPoint, I> 28:>@8AB>2CєBьAO O: B>G:0 4;O CB@8<0==O

01> A;V4C20==O V=H8E >1'є:BV2.

public void SetComponent(Component component)

{

this.component = component;

if (component != null)

{

OnPickedSomething?.Invoke(this, EventArgs.Empty);

}

}

public Component GetComponent()

{

return component;

}

public void ClearComponent()

{

component = null;

}

public bool HasComponent()

{

return component != null;

}

}
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*59 :>4 2:;NG0є <5B>48 4;O >1@>1:8 281@0=>3> >1'є:B0 (;VG8;ь=8:0) V

270є<>4VW 7 :><?>=5=B0<8.

�>4 D09;C PlayerAnimator:

public class PlayerAnimator : MonoBehaviour

{

private const string IS_WALKING = "IsWalking";

[SerializeField] private Player player;

private Animator animator;

private void Awake()

{

animator = GetComponent<Animator>();

}

private void Update()

{

animator.SetBool(IS_WALKING, player.IsWalking());

}

}

�0=89 :>4 2V4?>2V40є 70 0=V<0FVN 3@02FO. �V= A8=E@>=V7Cє AB0= 0=V<0FVW 7

?>B>G=8< AB0=>< 3@02FO B0 9>3> @CE><. &0:8< G8=>< :;0A 8PlayerAnimator9

70157?5GCє 02B><0B8G=5 >=>2;5==O 0=V<0FV9=>3> AB0=C 3@02FO =0 >A>=>2V 9>3>

?>B>G=8E 4V9.

�>4 D09;C GameInput:

public class GameInput : MonoBehaviour

{

public event EventHandler OnInteractAction;

private PlayerInputActions playerInputActions;

private void Awake()

{

playerInputActions = new PlayerInputActions();

playerInputActions.Player.Enable();

playerInputActions.Player.Interact.performed +=

Interact_performed;

}



40

�0=0 G0AB8=0 :>4C ?>:07Cє, O: =0;0HBC20B8 >1@>1:C 22>4C 70 4>?><>3>N

Input System. �V= AB2>@Nє =>289 5:75<?;O@ :;0AC PlayerInputActions, 0:B82Cє

9>3> V ?V4?8ACє =0 ?>4VN, O:0 28:;8:0єBьAO ?@8 270є<>4VW 3@02FO.

private void

Interact_performed(UnityEngine.InputSystem.InputAction.CallbackContext

obj)

{

OnInteractAction?.Invoke(this, EventArgs.Empty);

}

public Vector2 GetMovementVectorNormalized() {

Vector2 inputVector =

playerInputActions.Player.Move.ReadValue<Vector2>();

inputVector = inputVector.normalized;

return inputVector;

}

}

�0=89 :>4 70157?5GCє >1@>1:C 270є<>4VW B0 @CEC 3@02FO 7 V=H8<8

:><?>=5=B0<8 3@8, 28:>@8AB>2CNG8 ?>4VW(V25=B8)[10].

�>4 D09;C BaseCounter:

public class BaseCounter : MonoBehaviour, IComponentObjectParent

{

[SerializeField] private Transform counterTopPoint;

private Component component;

public virtual void Interact(Player player)

{

Debug.LogError("BaseCounter.Interact();");

}

public Transform GetComponentFollowTransofrm()

{

return counterTopPoint;

}

*59 :>4 287=0G0є :;0A BaseCounter, O:89 =0A;V4Cє 2V4 MonoBehaviour V

@50;V7Cє V=B5@D59A IComponentObjectParent.
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public void SetComponent(Component component)

{

this.component = component;

}

public Component GetComponent()

{

return component;

}

public void ClearComponent()

{

component = null;

}

public bool HasComponent()

{

return component != null;

�;0A, A;C3Cє 4;O AB2>@5==O V=B5@0:B82=8E >19є:BV2 C 3@V, I> 70157?5GCє

107>2C DC=:FV>=0;ь=VABь 4;O @>1>B8 7 :><?>=5=B0<8 B0 270є<>4VW 7 3@02F5<.

�>4 D09;C ClearCounter:

public class ClearCounter : BaseCounter

{

[SerializeField] private ComponentSO componentSO;

public override void Interact(Player player)

{

if (!HasComponent())

{

// К><?>=5=B0 =5<0

if (player.HasComponent())

{

//Г@025Fь I>Aь =5A5 2 @C:0E

player.GetComponent().SetComponentObjectParent(this);

}
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� 40=V9 G0AB8=V 945 >3>;>H5==O :;0AC ClearCounter, O:89 =0A;V4Cє 2V4

BaseCounter. *5 >7=0G0є, I> ClearCounter CA?04:>2Cє 2AV 2;0AB82>ABV B0 <5B>48

BaseCounter, 0 B0:>6 <>65 WE ?5@5287=0G0B8 V 4>4020B8 =>2V. �B@81CB

[SerializeField] 4>72>;Oє 2V4>1@060B8 ?@820B=C 7<V==C componentSO 2 V=A?5:B>@V

Unity.

else

{

//Г@025Fь =5<0є =іG>3> 2 @C:0E

}

} else

{

//К><?>=5=B є

if (player.HasComponent())

{

//Г@025Fь I>Aь =5A5 2 @C:0E

if(player.GetComponent().TryGetCase(out

CaseComponentObject caseComponentObject))

{

//Г@025Fь B@8<0є A8AB5<=8:

if

(caseComponentObject.TryAddComponent(GetComponent().GetComponentSO())){

GetComponent().DestroySelf();

}

$>73;O=5<> ?@>4>265==O <5B>4C Interact :;0AC ClearCounter. *59 <5B>4

?5@52V@Oє AB0= :><?>=5=BV2, O:V 3@025Fь =5A5 01> O:V 265 7=0E>4OBьAO =0 BC<1V, V

2V4?>2V4=8< G8=>< >1@>1;Oє 270є<>4VN.

} else

{

if (GetComponent().TryGetCase(out

caseComponentObject))

{
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if

(caseComponentObject.TryAddComponent(player.GetComponent().GetComponent

SO()))

{

player.GetComponent().DestroySelf();

}

}

}

}

else

{

//Г@025Fь =5<0є =іG>3> 2 @C:0E

GetComponent().SetComponentObjectParent(player);

}

}

}

}

�0=89 :>4 4>40є :>=:@5B=C ;>3V:C 4;O @>1>B8 7 :><?>=5=B0<8,

70157?5GCNG8 ?@8 Fь><C V=B5@0:B82=VABь V 3=CG:VABь 270є<>4VW <V6 3@02F5< V

>19є:B0<8 3@8.

�>4 D09;C DeliveryManager:

public class DeliveryManager : MonoBehaviour

{

public static DeliveryManager Instace { get; private set; }

[SerializeField] private RecipeListSO recipeListSO;

private List<RecipeSO> waitingRecipeSOList;

private float spawnRecipeTimer;

private float spawnRecipeTimerMax = 4f;

private int waitingRecipesMax = 4;

private void Awake()

{

Instace = this;
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waitingRecipeSOList = new List<RecipeSO>();

}

�>4 @50;V7>2Cє C?@02;V==O 4>AB02:>N 70<>2;5=ь C 3@C. �V= 715@V30є A?8A>:

>GV:CNG8E 70<>2;5=ь, 2AB0=>2;Nє B09<5@ 4;O ?>O28 =>28E 70<>2;5=ь B0

287=0G0є <0:A8<0;ь=C :V;ь:VABь >GV:CNG8E 70<>2;5=ь.

private void Update()

{

spawnRecipeTimer -= Time.deltaTime;

if (spawnRecipeTimer <= 0f)

{

spawnRecipeTimer = spawnRecipeTimerMax;

if (waitingRecipeSOList.Count < waitingRecipesMax)

{

RecipeSO waitingRecipeSO =

recipeListSO.recipeSOList[Random.Range(0,

recipeListSO.recipeSOList.Count)];

Debug.Log(waitingRecipeSO.recipeName);

waitingRecipeSOList.Add(waitingRecipeSO);

}

}

}

�0=89 D@03<5=B :>65= :04@ 2V4A;V4:>2Cє B09<5@ 4;O ?>O28 =>2>3>

70<>2;5==O. /:I> B09<5@ 4>AO30є =C;O, 2V= >18@0є 28?04:>25 70<>2;5==O 7V

A?8A:C 4>ABC?=8E 70<>2;5=ь V 4>40є 9>3> 4> A?8A:C >GV:CNG8E 70<>2;5=ь, O:I>

:V;ь:VABь 70<>2;5=ь C A?8A:C =5 ?5@528ICє <0:A8<0;ь=> 4>?CAB8<C

:V;ь:VABь[7].

public void DeliverRecipe(CaseComponentObject

caseComponentObject)

{

for (int i = 0; i < waitingRecipeSOList.Count; i++)

{
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RecipeSO waitingRecipeSO = waitingRecipeSOList[i];

if (waitingRecipeSO.componentSOList.Count ==

caseComponentObject.GetComponentSOList().Count)

{

bool caseContentMatchesRecipe = true;

foreach (ComponentSO recipeComponentSO in

waitingRecipeSO.componentSOList)

{

bool componentFound = false;

*59 :>4 ?>G8=0є ?@>F5A ?5@52V@:8 B>3>, G8 2V4?>2V40NBь :><?>=5=B8 C

caseComponentObject 70<>2;5==N. �0;V 2V= ?5@518@0є 2AV :><?>=5=B8 C

70<>2;5==V B0 HC:0є 2V4?>2V4=V :><?>=5=B8 C caseComponentObject.

foreach (ComponentSO caseComponentSO in

caseComponentObject.GetComponentSOList())

{

if (caseComponentSO == recipeComponentSO)

{

componentFound = true;

break;

}

}

if (!componentFound)

{

caseContentMatchesRecipe = false;

}

}

�>4 ?5@52V@Oє, G8 :><?>=5=B8 2 >1'є:BV caseComponentObject 2V4?>2V40NBь

?52=><C 70<>2;5==N, ?@54AB02;5=><C 7<V==>N recipeComponentSO.

if (caseContentMatchesRecipe)

{

Debug.Log("Г@025Fь 2і4?0@282 ?@028;ь=C

71і@:C");
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waitingRecipeSOList.RemoveAt(i);

return;

}

}

}

Debug.Log("Г@025Fь =5 2і4?@0282 ?@028;ь=C 71і@:C");

}

}

�0=89 D@03<5=B 70:V=GCє ?5@52V@:C 2V4?>2V4=>ABV :><?>=5=BV2 C

caseComponentObject 70<>2;5==N. /:I> 6>4=0 71V@:0 =5 2V4?>2V40є

70<>2;5==N, B> 282>48BьAO ?>2V4><;5==O, I> 3@025Fь =5 2V4?@0282 ?@028;ь=C

71V@:C.

3.2 &5ABC20==O @>1>B8 A8AB5<8

&5ABC20==O ?5@5<VI5==O ?5@A>=060 (@8A. 3.1), 2 :>=A>;V 282>48BьAO

H284:VABь 7020=B065==O D09;C B0 40є DV415: G8 ?@0FNє A8AB5<0 ?5@5<VI5==O

?5@A>=060. �>3V:0 ?>;O30є 2 B><C, I> :>;8 :>@8ABC20G =0B8A:0є >4=C 7 :;02VH

<W, A, S, D= 01> AB@V;:8 =0 :;02V0BC@V, B> ?5@A>=06 @CE0єBьAO C 2V4?>2V4=C

AB>@>=C.

$8AC=>: 3.1 – &5ABC20==O ;>3V:8 ?5@5<VI5==O
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&5ABC20==O :>;V7VW ?5@54 WW @50;V70FVєN (@8A. 3.2), ?5@A>=06 ?@>E>48Bь

:@V7ь >19є:B8. #@8 AB2>@5==V V=H8E >19є:BV2 ?5@A>=06 ?@>E>48Bь :@V7ь ABV=8,

>A:V;ь:8 ;>3V:0 7VB:=5=ь 7 >19є:B0<8 I5 =5 1C;0 @50;V7>20=0 F5 є =>@<>N.

$8AC=>: 3.2 – &5ABC20==O 270є<>4VW 7 >1'є:B0<8 4> @50;V70FVW :>;V7VW

&5ABC20==O :>;V7VW ?VA;O WW @50;V70FVW(@8A. 3.3), 2 @57C;ьB0BV 28:>=0==O :>4C,

?5@A>=06 70<VABь B>3> I>1 ?@>E>48B8 - <240@OєBьAO= 2 V=H89 >19є:B.

$8AC=>: 3.3 – &5ABC20==O 270є<>4VW 7 >1'є:B0<8 ?VA;O @50;V70FVW :>;V7VW
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&5ABC20==O @50;V70FVW 281>@C >19є:B0 (@8A. 3.4), I>1 3@02FO< 1C;>

7@>7C<V;VH5 7 O:8< >19є:B>< ?5@A>=06 1C45 270є<>4VOB8, 1C;> 28@VH5=>

?V4A2VGC20B8 >19є:B8 7 O:8< >Aь >Aь 2V41C45BьAO 270є<>4VO.

$8AC=>: 3.4 – &5ABC20==O 281>@C >1'є:B0

&5ABC20==O 270є<>4VW 7 >19є:B0<8 (@8A. 3.5), ?5@A>=06 <>65 1@0B8 >19є:B8

7 BC<1 B0 AB028B8 WE =0704.

$8AC=>: 3.5 – &5ABC20==O 270є<>4VW 7 >1'є:B0<8
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&5ABC20==O 270є<>4VW ?5@A>=060 7V AE>28I5< :><?;5:BCNG8E (@8A. 3.7), є

206;828<, >A:V;ь:8 F5 >4=0 7 3>;>2=8E <5E0=V:.

$8AC=>: 3.7 – &5ABC20==O 270є<>4VW ?5@A>=060 7V AE>28I5< :><?;5:BCNG8E

�;O :>6=>W :><?;5:BCNG>W є A2>O >:@5<0 BC<10, 72V4:8 ?5@A>=06 1C45 WW

1@0B8 4;O A2>WE 70<>2;5=ь, BCB 206;82> I>1 :><?>=5=B8 =5 ?>2B>@N20;8Aь.

' 3@V @50;V7>20=0 DC=:FVO 2840;5==O ?@54<5BC (@8A. 3.8), O:I> 3@025Fь

28?04:>2> 27O2 =5 B>9 :><?>=5=B I> ?>B@V1=>, 01> ?@>AB> E>G5 28:8=CB8

;8H=V9 :><?>=5=B, FO DC=:FVO 1C;0 @50;V7>20=0 C 283;O4V A<VB=8:0, I> 4>40є 3@V

B@VH:8 3C<>@C.

$8AC=>: 3.8 – &5ABC20==O 2840;5==O :><?>=5=B0 7 @>1>G>W >1;0ABV
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' 2V4?>2V4=><C <VAFV 35=5@CNBьAO A8AB5<=V 1;>:8 (@8A. 3.9), O:V 3@025Fь

28:>@8AB>2C20B8<5 2 ?>40;ьH><C 4;O 70<>2;5==O, A8AB5<=V 1;>:8 35=5@CNBьAO

C <0:A8<0;ь=V9 :V;ь:>ABV 4HB, 0 B0:>6 3@025Fь >4@07C <>65 270є<>4VOB8 7 =8<8.

$8AC=>: 3.9 – &5ABC20==O 35=5@0FVW A8AB5<=8E 1;>:V2 B0 270є<>4VW 7 =8<8

�V7C0;ь=5 2V4>1@065==O :><?>=5=BV2 (@8A. 3.10), O:V 3@025Fь ?><VAB82 C

A8AB5<=89 1;>:.

$8AC=>: 3.10 – &5ABC20==O 2V4>1@065==O ?><VI5=8E :><?>=5=BV2



51

�8A=>2>: 4> @>74V;C 3

' 40=><C @>74V;V 1C;> @5B5;ь=> @>73;O=CB> @50;V70FVN 3@8,

7>A5@546CNG8Aь =0 :;NG>28E 0A?5:B0E, B0:8E O: V3@>20 ;>3V:0 ?5@A>=060,

270є<>4VO 7 >1'є:B0<8 B0 >1@>1:0 22545==O 3@02FO. �024O:8 28:>@8AB0==N

ACG0A=8E <5B>4V2 @>7@>1:8 V3>@ B0 3;81>:><C 0=0;V7C :>4C, 240;>AO AB2>@8B8

5D5:B82=5 B0 FV:025 ?@>3@0<=5 70157?5G5==O.

#@>2545=V B5AB8 28O28;8 @V7=V 0A?5:B8 DC=:FV>=C20==O 3@8, B0:V O:

?@028;ь=VABь ?5@5<VI5==O ?5@A>=060, :>@5:B=VABь 270є<>4VW 7 >1'є:B0<8 B0

=0;56=VABь @50;V70FVW >A=>2=8E <5E0=V: 3@8.

$57C;ьB0B8 B5ABC20==O ?V4B25@48;8 ?@0F5740B=VABь B0 5D5:B82=VABь

A8AB5<8 3@8, 0 B0:>6 28O28;8 <>6;82V ?@>1;5<8 B0 =54>;V:8, O:V 1C;> CA?VH=>

28?@02;5=>. �=CG:0 AB@C:BC@0 :>4C B0 28:>@8AB0==O >?B8<0;ь=8E 0;3>@8B<V2

4>72>;8;8 4>AO3B8 28A>:>W O:>ABV B0 AB01V;ь=>ABV 359<?;5N.
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��%!"���

� ?@>F5AV 28:>=0==O @>1>B8 1C;> A?@>5:B>20=> 3D 3@C 7 283;O4>< 725@EC

=0 107V V3@>2>3> 4283C=0 Unity.

� ?5@H><C @>74V;V 1C;> 74V9A=5=> 0=0;V7 ?@54<5B=>W >1;0ABV, @>73;O=CB>

0=0;>38 B0 28:>=0=> ?>AB0=>2:C 7040GV.

� 4@C3><C @>74V;V 1C;> >?8A0=> AB5: B5E=>;>3V9, I> 2:;NG0є V3@>289

4283C= Unity, <>2C ?@>3@0<C20==O C#, 3D-?0:5B Blender, 0 B0:>6 V=HV @5AC@A8,

B0:V O: 0AA5B8, 72C:>2V 5D5:B8.

�0@B> 707=0G8B8, I> Unity A;C3Cє DC=40<5=B>< 4;O 2V@BC0;ь=>3> A2VBC,

=040NG8 H8@>:89 A?5:B@ V=AB@C<5=BV2 4;O @>1>B8 7 3@0DV:>N, 0=V<0FVєN,

72C:><, DV78:>N B0 V3@>2>N ;>3V:>N. C# 28:>@8AB>2CєBьAO 4;O AB2>@5==O V3@>2>W

;>3V:8 B0 A:@8?BV2, 70157?5GCNG8 5;530=B=89 A8=B0:A8A, ?>BC6=V <>6;82>ABV B0

28A>:C ?@>4C:B82=VABь. Blender 70AB>A>2CєBьAO 4;O AB2>@5==O 3D-<>45;59,

0=V<0FV9 B0 45:>@0FV9, @>1;OG8 2V@BC0;ь=89 A2VB 2V7C0;ь=> 2@060NG8< B0

@50;VAB8G=8<.

�030;><, >1@0=89 AB5: B5E=>;>3V9 4>72>;82 AB2>@8B8 70E>?;NNGC B0

2V7C0;ь=> ?@8201;82C 3@C, O:0 2V4?>2V40є 2AV< ?>AB02;5=8< 28<>30<.

� B@5Bь><C @>74V;V >?8A0=> @50;V70FVN 3@8. �C;> ?@54AB02;5=> :>4

:;NG>28E :><?>=5=BV2 3@8, 0 B0:>6 ?@>45<>=AB@>20=> @57C;ьB0B8 B5ABC20==O.

"A=>2=V <><5=B8 @50;V70FVW:

— ;>3V:0 ?5@A>=060: ?5@A>=06 <>65 :5@C20B8AO 70 4>?><>3>N

:;02V0BC@8, ?5@5<VI0B8AO, 270є<>4VOB8 7 >1'є:B0<8, ?V418@0B8 B0 @>7<VIC20B8

:><?>=5=B8 :><?'NB5@0;

— @>1>B0 7 :><?>=5=B0<8: 3@025Fь <>65 ?V418@0B8 :><?>=5=B8 7 BC<1,

@>7<VIC20B8 WE C A8AB5<=8E 1;>:0E, 0 B0:>6 2840;OB8 WE 7 @>1>G>W >1;0ABV;

— A8AB5<0 70<>2;5=ь: 3@0 35=5@Cє 70<>2;5==O, O:V 3@025Fь ?>28=5=

28:>=0B8, ?@028;ь=> ?V4V1@02H8 B0 @>7<VAB82H8 :><?>=5=B8 2 A8AB5<=><C

1;>FV;
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— 2V7C0;ь=5 >D>@<;5==O: 3@0 <0є 3D-<>45;V, B5:ABC@8 B0 V=B5@D59A,

I> 70157?5GCє 7@CG=5 B0 ?@8є<=5 4;O :>@8ABC20G0 V3@>25 A5@54>28I5;

— 0=V<0FVO: ?5@A>=06 B0 V3@>2V >1'є:B8 <0NBь 0=V<0FVN, I> @>18Bь 3@C

1V;ьH 48=0<VG=>N B0 @50;VAB8G=>N;

— 72C:: C 3@V ?@8ACB=V 72C:>2V 5D5:B8, O:V 4>?>2=NNBь V3@>289 ?@>F5A.

&5ABC20==O:

#@>2545=> B5ABC20==O :;NG>28E :><?>=5=BV2 3@8, B0:8E O: ;>3V:0

?5@5<VI5==O ?5@A>=060, 270є<>4VO 7 >1'є:B0<8, @>1>B0 7 :><?>=5=B0<8, A8AB5<0

70<>2;5=ь, 2V7C0;ь=5 >D>@<;5==O, 0=V<0FVO B0 72C:. &5ABC20==O ?>:070;>, I> 2AV

:><?>=5=B8 3@8 DC=:FV>=CNBь ?@028;ь=>.

�030;><, ?@>є:B є CA?VH=8< V <>65 1CB8 28:>@8AB0=89 O: >A=>20 4;O

AB2>@5==O 1V;ьH A:;04=8E B0 1030B>DC=:FV>=0;ь=8E V3>@.

#@0:B8G=0 FV==VABь @>7@>1:8 ?>;O30є, 2 B><C I> 3@0 <>65 1CB8 =5 ;8H5

70E>?;NNG>N @>7203>N, 0;5 9 :>@8A=8< V=AB@C<5=B>< 4;O =02G0==O. �@02FV

AB8:0NBьAO 7 28:;8:>< 7V1@0B8 #� 28:>=CNG8 70<>2;5==O :;Vє=BV2, I> 40@Cє W<
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