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� 71V@=8:C B57 ?@54AB02;5=> 0=>B>20=89 7<VAB 4>?>2V459 =0C:>2>-
?5403>3VG=8E ?@0FV2=8:V2, =0C:>28E A?V2@>1VB=8:V2 B0 0A?V@0=BV2 !'�V#; 
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#>AB0=>2:0 ?@>1;5<8. %CG0A=5 <>;>G=5 28@>1=8FB2> 7=0G=>R <V@>R 

70;568BP 2V4 5D5:B82=>W B0 =04V9=>W @>1>B8 <>;>G=>-4>W;P=>3> >1;04=0==S. 
/:VABP 4>W==S, ?@>4C:B82=VABP ?@0FV, 0 B0:>6 74>@>2’S B0 :><D>@B B20@8= 
157?>A5@54=P> 2?;820RBP =0 :V=F5289 @57C;PB0B @>1>B8 D5@<8. &5E=VG=89 
AB0= 4>W;P=8E 0?0@0BV2 V A8AB5< 28<030є ?>ABV9=>3> :>=B@>;R B0 
A2>єG0A=>3> 4V03=>ABC20==S, 0465 =02VBP =57=0G=V 2V4E8;5==S 2 ?0@0<5B@0E 
>1;04=0==S <>6CBP ?@8725AB8 4> 7=865==S S:>ABV <>;>:0, ?>H:>465=P 
28<5=V C :>@V2, 71V;PH5==S 5:A?;C0B0FV9=8E 28B@0B B0 ?@>AB>W2 C @>1>BV [1]. 

https://doi.org/10.1016/B978-0-12-352065-4.X5040-8
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� >3;S4C =0 F5, 2?@>20465==S =04V9=8E <5B>4V2 V B5E=VG=8E 70A>1V2 
4V03=>ABC20==S є 206;82>R A:;04>2>R <>45@=V70FVW <>;>G=>-4>W;P=8E 
:><?;5:AV2. �G0A=5 28S2;5==S B5E=VG=8E =5A?@02=>AB59 4>72>;Sє 70?>1V3B8 
020@V9=8< A8BC0FVS<, ?V428I8B8 @5AC@A >1;04=0==S V >?B8<V7C20B8 ?@>F5A 
>1A;C3>2C20==S [2]. 

�=0;V7 >AB0==VE 4>A;V465=P. !572060RG8 =0 7=0G=89 @>728B>: 
<>;>G=>-4>W;P=>W B5E=V:8, C ?@0:B8G=V9 4VS;P=>ABV D5@<5@AP:8E 
3>A?>40@AB2 4>AV VA=CRBP A:;04=>IV 7 >?5@0B82=8< V B>G=8< 287=0G5==S< 
B5E=VG=>3> AB0=C 4>W;P=>3> >1;04=0==S.  >;>G=>-4>W;P=5 >1;04=0==S <0є 
2V4?>2V40B8 <V6=0@>4=8< B5E=V:>-B5E=>;>3VG=8< 28<>30< (ISO 3918 [3], 
ISO 5707 [4], ISO 6690 [5]). %B0=40@B ISO 3918 287=0G0є B5@<V=>;>3VR, S:0 
28:>@8AB>2CєBPAS C <>;>G=><C 28@>1=8FB2V, 7>:@5<0 2V= 287=0G0є B5@<V=8 
4;S 4>W;P=>3> >1;04=0==S, B5E=>;>3V9 >1@>1:8 <>;>:0, :;0A8DV:0FVW <>;>:0 
B0 <5B>4V2 28@>1=8FB20 CAB0B:C20==S. ->4> AB0=40@BV2 ISO 5707 B0 ISO 
6690 2>=8 >A=>2>?>;>6=V 4;S 4>W;P=8E CAB0=>2>: B0 4>W;P=>3> 
CAB0B:C20==S, 0 A0<5 ISO 5707 2AB0=>2;Rє 28<>38 4> :>=AB@C:FVW, 157?5:8 
B0 DC=:FV>=0;P=8E E0@0:B5@8AB8: 4>W;P=8E CAB0=>2>:, ISO 6690 >?8ACє 
AB0=40@B8 ?@>2545==S <5E0=VG=8E B5ABV2 4>W;P=8E A8AB5< 4;S 
?V4B25@465==S WE. �0AB0@V;VABP AB0=40@B87>20=8E <5B>4V2 4V03=>AB8:8 B0 
=54>AB0B=S 02B><0B870FVS :>=B@>;R ?@872>4SBP 4> ?V7=P>3> 28S2;5==S 
=5A?@02=>AB59, I> =530B82=> ?>7=0G0єBPAS =0 5D5:B82=>ABV 28@>1=8FB20. 

&><C 0:BC0;P=8< є @>7@>1;5==S B0 >1�@C=BC20==S ACG0A=8E <5B>4V2 V 
B5E=VG=8E 70A>1V2, S:V 4>72>;SRBP 74V9A=R20B8 :><?;5:A=89 <>=VB>@8=3 
:;RG>28E B5E=VG=8E ?0@0<5B@V2 <>;>G=>-4>W;P=>3> >1;04=0==S 2 
@50;P=><C G0AV. *5 40ABP 7<>3C ?V428I8B8 =04V9=VABP @>1>B8 A8AB5<, 
7=878B8 5:A?;C0B0FV9=V 28B@0B8 V ?>:@0I8B8 C<>28 CB@8<0==S B20@8=.   

 5B0 4>A;V465=P ?>;S30є 2 >1�@C=BC20==V B0 @>7@>1:8 AB5=4C 4;S 
28?@>1C20==S 4V9:>2>W 3C<8. 

$57C;PB0B8 4>A;V465=P. �;S 4V03=>AB8:8 B5E=VG=>3> AB0=C 4V9:>2>W 
3C<8 @>7@>1;5=> A?5FV0;V7>20=89 28?@>1C20;P=89 AB5=4 (@8A. 1). �V= 
?@87=0G5=89 4;S 287=0G5==S A8;8 =0BS3C 4V9:>2>W 3C<8 70;56=> 2V4 ABC?5=S 
WW 284>265==S, 0 B0:>6 4;S 4>A;V465==S ?>254V=:8 3C<8 ?V4 2?;82>< 
20:CC<C B0 ?C;PA0FV9. %B5=4 ?V4B@8<Cє 420 @568<8 @>1>B8: 

3 ?5@H89 3 @>7BS3C20==S 7 28<V@R20==S< A8;8 =0BS3C; 
3 4@C389 3 4>A;V465==S ?@>F5AC @5;0:A0FVW <0B5@V0;C ?VA;S 

=020=B065==S. 
%8;0 =0BS3C 28<V@RєBPAS 2 3@0<0E, 284>265==S 3 C <V;V<5B@0E. �;S 

:>=B@>;R @V2=S 20:CC<C 28:>@8AB0=> 420 40BG8:8 B8A:C MPX5100DP, S:V 
4>72>;SRBP DV:AC20B8 20:CC< C :#0 (@8A. 2). �8?@>1C20==S <>6=0 
?@>2>48B8 7 1C4P-S:8< B8?>< 4V9:>2>W 3C<8 3 S: AB0=40@B=>W :@C3;>W, B0: V 
B@8:CB=>W 3 70 4>?><>3>R 7<V==8E ?5@5EV4=8:V2, ?>?5@54=P> =04@C:>20=8E 
=0 3D-?@8=B5@V. ' @568<V @>7BS3C20==S AB5=4 A?>G0B:C ?>2V;P=> @>7BS3Cє 
4V9:>2C 3C<C, ?VA;S G>3> 74V9A=Rє WW ?>ABC?>25 AB8A:0==S. �0 ?V4AC<:0<8 
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28?@>1C20=P D>@<CєBPAS 3@0DV:, S:89 2V4>1@060є 7<V=C AB0=C 3C<8 
?@>BS3>< F8:;C =0BS3C V AB8A:0==S, I> 40є 7<>3C >1’є:B82=> >FV=8B8 WW 
DV78:>-<5E0=VG=V 2;0AB82>ABV 2 C<>20E, =01;865=8E 4> @50;P=>W 
5:A?;C0B0FVW. 

 

 
$8A. 1. �030;P=89 283;S4 AB5=4C 4;S 28?@>1C20==S 4V9:>2>W 3C<8. 
 
%B5=4 ?V4:;RG0єBPAS 4> :><?’RB5@0 70 4>?><>3>R USB-:015;R, I> 

4>72>;Sє 74V9A=R20B8 157?>A5@54=R ?5@540GC 5:A?5@8<5=B0;P=8E 40=8E 4> 
B01;8FP Excel 4;S ?>40;PH>3> 0=0;V7C, 2:;RG0RG8 ?>1C4>2C 3VAB5@578A=8E 
:@828E B0 @>7@0EC=>: ?;>IV ?5B;V 3VAB5@578AC. 

 

 
$8A. 2. �@0DV: 7<V=8 AB0=C 4V9:>2>W 3C<8, 75;5=89 3 =0BS3, G5@2>=89 3 AB8A:. 

 
�030;><, 28:>@8AB0==S 40=>3> AB5=40 40є 7<>3C ?@>2>48B8 :><?;5:A=V 

4>A;V465==S 4V9:>2>W 3C<8 @V7=8E B8?V2 V 28@>1=8:V2 3 S: =>2>W, B0: V B0:>W, 
I> ?@>9H;0 287=0G5=89 702>4><-28@>1=8:>< 5:A?;C0B0FV9=89 @5AC@A. 
#>@V2=S;P=89 0=0;V7 >B@8<0=8E @57C;PB0BV2 4>72>;Sє 28S28B8 7<V=C A8;8 
=0BS3C 3C<8 C ?@>F5AV WW 7=>HC20==S, I> 157?>A5@54=P> 2?;820є =0 S:VABP B0 
?>2=>BC 4>W==S. �@V< B>3>, FV 40=V <>6CBP 1CB8 28:>@8AB0=V 4;S 
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?@>3=>7C20==S 4>23>2VG=>ABV 4V9:>2>W 3C<8, 0 B0:>6 4;S 25@8DV:0FVW 
B5E=VG=8E E0@0:B5@8AB8:, 70S2;5=8E 28@>1=8:><. &0:8< G8=><, AB5=4 є 
5D5:B82=8< V=AB@C<5=B>< 4;S >1�@C=B>20=>3> 281>@C :><?;5:BCRG8E, I> 
70157?5GCRBP AB01V;P=C ?@>4C:B82=VABP 4>W;P=>3> >1;04=0==S. 

�8A=>2>:. %B5=4 4;S 28?@>1C20==S 4V9:>2>W 3C<8 ?@8;04 S:89 
4>72>;Sє 287=0G8B8 A8;C =0BS3C 4V9:>2>W 3C<8 2 70;56=>ABV 2V4 284>265==S. 
#>1C4>20=89 =0 107V Arduino Mega 2560 7 :;02V0BC@>R C?@02;V==S, 
3@0DVG=8< 48A?;5є<, >1;04=0=89 42><0 40BG8:0<8 B8A:C MPX5100DP, 
?>2=VABR 02B><0B87>20=89 70 @0EC=>: 28:>@8AB0==S :@>:>2>3> 4283C=0 B0 
:V=F528:V2. %B5=4 4>72>;Sє 4>A;V48B8 1C4P-S:89 B8? 4V9:>2>W 3C<8, 1C4P-
S:>3> 28@>1=8:0. �>A;V482H8 2 7@07:8 4V9:>2>W 3C<8, =>289 B0 AB0@89, <8 
>B@8<Cє<> 40=V S:V 4>72>;SRBP @5403C20B8 @53;0<5=B 70<V=8 4V9:>2>W 3C<8, 
040?BC20B8 9>3>, B0 ?5@5410G8B8 70740;53V4P 2B@0BC @>1>G8E 2;0AB82>AB59 
4V9:>2>W 3C<8, S:V ?@S<> 2?;820RBP =0 S:VABP 4>W==S. 

%?8A>: 28:>@8AB0=8E 465@5; 
1. Aliiev, E., Paliy, A., Paliy, A., Kis, V., Levkin, A., Kotko, Y., 

Levchenko, I., Shkurko, M., Svysenko, S., & Sevastianov, V. (2022). Increasing 
energy efficiency and enabling the process of vacuum mode stabilization during 
the operation of milking equipment. Eastern-European Journal of Enterprise 
Technologies, 6(1(120)), 62369. 

2. ,52G5=:>, �.�., �;Vє2, �.�. (2013). !0C:>2>-<5B>48G=V @5:><5=40FVW 
7 1030B>:@8B5@V0;P=>3> 28@>1=8G>3> :>=B@>;R 4>W;P=8E CAB0=>2>:. 
�0?>@V66S: �:F5=B �=25AB-B@594. 156 A. 

3. International Organization for Standardization. (2007). ISO 3918: 
Milking machine installations 3 Vocabulary. Geneva, Switzerland. 

4. International Organization for Standardization. (2007). ISO 5707: 
Milking machine installations. Construction and performance. Switzerland. 

5. International Organization for Standardization. (2007). ISO 6690: 
Milking machine installations 3 Mechanical tests. Geneva, Switzerland. 
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!572060RG8 =0 4>A8BP 28A>:89 ACG0A=89 @V25=P B5E=V:8 4;S 

<0H8==>3> 4>W==S, 281@0:>2:0 :>@V2 2 =0A;V4>: <0AB8BC є 7030;P=>A2VB>2>R 
?@>1;5<>R, S:0 ?@8B0<0==89 4;S D5@< 7 @V7=8< @V2=5< B5E=V:>-
B5E=>;>3VG=>3> 70157?5G5==S. �V4B0: =01C20RBP 0:BC0;P=>ABV B5E=VG=V 
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1. �!�$��/, ��� �&, ��&" �&���*�/ &� $"�"&���*�/ 
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4. &�)!�+!� "%!�-�!!/ %'+�%!"�" �� ��$"�%&��  
$><0=0H5=:> ".�., �0;8G І.�. 20 
  
5. APPLICATION OF PM² IN ENVIRONMENTAL PROJECTS: 
TOOLS, CHALLENGES, AND PRACTICAL EXAMPLES 

 

Melnyk V.І. 23 
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