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A4 8<E9DF4JV=AG DB5BFG ��� ��Є�� %F4AVE?464 $GE?4AB6<K4 
«#V8FD<@>4 CD<=AOFFO DVL9Aь CD< 6<DBMG64AAV EBAOLA<>G A4 BEAB6V 

J<HDB6BW F9IAB?B7VW H9ABF<CG64AAO», 
CB84AG A4 ;8B5GFFO A4G>B6B7B EFGC9AO 8B>FBD4 HV?BEBHVW ;4 EC9JV4?ьAVEFN 

124 %<EF9@A<= 4A4?V; 
 

А:BC0;ь=VABь B5<8 4>A;V465==я 

 
%FD4F97VKAV BDVєAF<D< >BAJ9CJVW Agriculture 4.0 8<>FGNFь 

A9B5IV8AVEFь HBD@G64AAO O>VEAB AB6B7B VAHBD@4JV=AB-4A4?VF<KAB7B 54;<EG 
8?O CB5G8B6< J<HDB6<I 86V=A<>V6 (Digital Twins) G DBE?<AA<JF6V. �?NKB64 
A4G>B64 CDB5?9@4, A4 DB;6'O;4AAO O>BW ECDO@B64AB 8<E9DF4JVN, CB?O74є 6 
CB8B?4AAV E<EF9@AB7B DB;D<6G @V: 6<EB>BN CBFD95BN G 6VDFG4?V;4JVW 
5VB?B7VKA<I B5'є>FV6 F4 HD47@9AF4DA<@ I4D4>F9DB@ C9D6<AA<I 
H9ABF<CB6<I 84A<I, CB;546?9A<I GAVHV>B64AB7B E9@4AF<KAB7B >BAF9>EFG. 
�4EFBEG64AAO 4C4D4FG BAFB?B7VKAB7B @B89?N64AAO 8B;6B?<?B EF6BD<F< 
є8<A<= >BAJ9CFG4?ьA<= >4D>4E CD98@9FABW B5?4EFV, MB 6<EFGC4є 
HGA84@9AF4?ьABN VAHB?B7VKABN BEAB6BN 8?O CB84?ьLB7B CDBє>FG64AAO 
J<HDB6B7B 86V=A<>4 DBE?<A<.  

!4G>B64 JVAAVEFь DB5BF< ;G@B6?9A4 684?<@ VAF97D4JV=A<@ 
CBє8A4AAO@ VAEFDG@9AFV6 >B@C'NF9DAB7B ;BDG (8?O CDB7D4@AB7B 6<?GK9AAO 
@9FD<KA<I B;A4> B5'є>FV6 @B6BN Python) F4 BAFB?B7VKAB7B VA:<AVD<A7G 
(46FBDEь>4 @B89?ь HELIANTUS V; DB;8V?9AAO@ DV6AV6 TBox V ABox).  

&4><= 4?7BD<F@VKA<= >BAFGD ;459;C9KGє E<EF9@4F<;4JVN E<D<I 84A<I 
F4 WI FD4AEHBD@4JVN G HBD@4?V;B64AG 54;G ;A4Aь V; @B:?<6VEFN 
46FB@4F<KAB7B ?B7VKAB7B 6<6989AAO DVL9Aь. #D98EF46?9A4 8<E9DF4JV=A4 
DB5BF4 є 4>FG4?ьABN, @4є F9BD9F<KAG F4 CD<>?48AG ;A4KGMVEFь V 6V8CB6V84є 
CDBHV?N EC9JV4?ьABEFV 124 «%<EF9@A<= 4A4?V;». 
 

З2'я7>: @>1>B8 7 =0C:>28<8 ?@>3@0<0<8, ?;0=0<8, B5<0<8 

 
$B5BF4 6<>BA4A4 6V8CB6V8AB 8B C?4AV6 A4G>B6B-8BE?V8A<I DB5VF 

!4JVBA4?ьAB7B GAV69DE<F9FG «�4CBDV;ь>4 CB?VF9IAV>4» G @9:4I F9@: 
��05022 ($� 0121U113264) «$B;6<FB> @9FB8V6 8BE?V8:9AAO E>?48A<I 
EBJV4?ьAB-9>BAB@VKA<I E<EF9@ A4 BEAB6V VAF9?9>FG4?ьA<I F9IAB?B7V=» F4 
!�$ № 05014 «#D<=AOFFO 9H9>F<6A<I DVL9Aь A4 BEAB6V VAF9?9>FG4?ьA<I 
F9IAB?B7V= F4 6V8>D<F<I 84A<I».  

 

 



 

!BC?V=ь >1ґ@C=B>20=>ABV =0C:>28E ?>;>65=ь, 28A=>2:V2 9 
@5:><5=40FV9, AD>@<C;ь>20=8E C 48A5@B0FVW 
 

!4G>B64 AB6<;A4 B89D:4A<I D9;G?ьF4FV6 

1. '8BE>BA4?9AB EFDG>FGDG J<HDB6BW @B89?V DBE?<A< EBAOLA<>G A4 
BEAB6V KBF<D<DV6A96BW 4DIVF9>FGD< Digital Phenotyping System, O>4 
;459;C9KGє VAF97D4JVN CDBJ9EV6 ;5BDG, ;59D9:9AAO, B5DB5>< F4 4A4?V;G 
DV;ABDV8A<I 84A<I. �4CDBCBAB64A4 4DIVF9>FGD4 CBє8AGє D9;G?ьF4F< 
?45BD4FBDAB7B F4 CB?ьB6B7B H9ABF<CG64AAO ; C4D4@9FD4@< A46>B?<LAьB7B 
E9D98B6<M4, 47DBF9IAB?B7VKA<@< H4>FBD4@< F4 8:9D9?4@< 8<EF4AJV=AB7B 
@BAVFBD<A7G, MB EF6BDNє BEAB6G 8?O CB5G8B6< J<HDB6B7B 86V=A<>4 
DBE?<A< F4 D94?V;4JVW CD98<>F<6AB7B @B89?N64AAO WW DB;6<F>G.  

2. '8BE>BA4?9AB CD98@9FAG BAFB?B7VKAG @B89?ь 47DBE<EF9@< 
6<DBMG64AAO EBAOLA<>G HELIANTUS, O>4 ;459;C9KGє E9@4AF<KAG 
VAF97D4JVN 79A9F<KA<I, H9ABF<CB6<I, 47DB>?V@4F<KA<I F4 F9IAB?B7VKA<I 
84A<I G @9:4I є8<AB7B VAHBD@4JV=AB7B CDBEFBDG. �4CDBCBAB64A<= CV8IV8 
C9D9854K4є FD4AEHBD@4JVN D9;G?ьF4FV6 J<HDB6B7B H9ABF<CG64AAO G 
HBD@4?V;B64AV ;A4AAO A4 BEAB6V >BAJ9CJV= TBox F4 ABox, MB EF6BDNє 
@B:?<6VEFь ;4EFBEG64AAO @9I4AV;@V6 ?B7VKAB7B 6<6989AAO 8?O 
46FB@4F<;B64AB7B 4A4?V;G CD<K<AAB-A4E?V8>B6<I ;6'O;>V6 G E<EF9@V 
«79ABF<C – E9D98B6<M9». 

3. �C9DL9 DB;DB5?9AB @9FB8 J<HDB6B7B H9ABF<CG64AAO DBE?<AA<I 
B5'є>FV6 A4 BEAB6V ;B5D4:9Aь, O><= D94?V;Gє BCF<@V;4JVN C4D4@9FDV6 
D9єEFD4JVW 84A<I.  9FB8 ;459;C9KGє 46FB@4F<;B64A9 6<8V?9AAO F4 
6<EB>BFBKA9 BJVAN64AAO @BDHB?B7VKA<I, EFDG>FGDA<I V >B?VDA<I 
I4D4>F9D<EF<> A4EVAAO EBAOLA<>G ;4 >V?ь>VEA<@< 89E>D<CFBD4@<.  

4. '8BE>BA4?9AB J<HDB6G F9IAB?B7VN H9ABF<CG64AAO V; HBD@G64AAO@ 
VAF97DB64A<I A45BDV6 84A<I (datasets), O>4 ;459;C9KGє E9@4AF<KAB 
G;7B8:9A9 HBD@G64AAO A45BDV6 84A<I 6V8CB6V8AB 8B BAFB?B7VKABW @B89?V 
HELIANTUS F4 WI CB84?ьLG VAF97D4JVN 8B 54;< ;A4Aь.  

 

�<A9E9AV A4 ;4I<EF CB?B:9AAO 6V8B5D4:4NFь A4G>B6V D9;G?ьF4F< 
46FBD4 F4 є B5ґDGAFB64A<@<. "5ґDGAFB64AVEFь D9;G?ьF4FV6 DB5BF< 
CV8F69D8:GєFьEO 6<>BD<EF4AAO@ ;474?ьABA4G>B6<I F4 EC9JV4?ьA<I @9FB8V6 
8BE?V8:9AAO: @9FB8< E<EF9@AB7B 4A4?V;G – 8?O 6<;A4K9AAO 4DIVF9>FGD< 
E<EF9@< J<HDB6B7B H9ABF<CG64AAO; HBD@4?V;4JVW ;484KV J<HDB6B7B 
H9ABF<CG64AAO DBE?<AA<I B5'є>FV6 O> BCF<@V;4JV=ABW ;484KV 6<5BDG 
C4D4@9FDV6 HBFBHV>E4JVW, MB ;459;C9KGє A4=@9ALG CBI<5>G 6<@VDN64AAO 
@BDHB?B7VKA<I B;A4>, CB5G8B6< @9FB8G J<HDB6B7B H9ABF<CG64AAO 
DBE?<AA<I B5'є>FV6 A4 BEAB6V ;B5D4:9Aь; @9FB8< BAFB?B7VKAB7B 
@B89?N64AAO – 8?O >BAJ9CFG4?V;4JVW CD98@9FABW B5?4EFV 8BE?V8:9AAO, 4 
E4@9 6<DBMG64AAO EBAOLA<>G; @9FB8< 89E>D<CF<6ABW ?B7V>< – 8?O 



CB5G8B6< ?B7VKAB7B >4D>4E4 BAFB?B7VKABW 54;< ;A4Aь, 8?O ;459;C9K9AAO 
46FB@4F<;B64AB7B ?B7VKAB7B 6<6989AAO = 69D<HV>4JVW EFDG>FGD< @B89?V; 
@9FB8< @4F9@4F<KABW EF4F<EF<>< – 8?O HBD@G?N64AAO F4 C9D96VD>< 
EF4F<EF<KA<I 7VCBF9; MB8B ;A4KGMBEFV 6<O6?9A<I C9D9647 C96A<I A45BDV6 
C4D4@9FDV6 ;=B@><; @9FB8< J<HDB6BW B5DB5>< ;B5D4:9Aь F4 4?7BD<F@V;4JVW 
– 8?O CDB7D4@ABW D94?V;4JVW 4?7BD<F@V6 46FB@4F<;B64AB7B 6<@VDN64AAO 
H9ABF<CB6<I B;A4> A4EVAAO EBAOLA<>G. 

 

!B@C:BC@0 B0 7<VAB 48A5@B0FVW  
 

�<E9DF4JVO E>?484єFьEO ; 4ABF4JVW, C9D9?V>G G@B6A<I CB;A4K9Aь, 
6EFGCG, KBF<DьBI DB;8V?V6, 6<EAB6>V6, EC<E>G 6<>BD<EF4A<I 8:9D9? V 
8B84F>V6.  

 

' 6EFGCV DB;>D<FB 4>FG4?ьAVEFь A4G>B6BW CDB5?9@4F<><, KVF>B 
EHBD@G?ьB64AB @9FG = CV8CBDO8>B64A<= W= >B@C?9>E 8BE?V8A<Jь><I 
;4684Aь, B>D9E?9AB B5'є>F F4 CD98@9F DB;DB5><. �6FBD A46B8<Fь 
E<EF9@4F<;B64A<= BC<E @9FB8B?B7VKAB7B VAEFDG@9AF4DVN, 6<E6VF?Nє 
9?9@9AF< A4G>B6BW AB6<;A<, 6<>?484є CD4>F<KAG JVAAVEFь B89D:4A<I 
D9;G?ьF4FV6, 4 F4>B: CB84є 6<K9DCAG VAHBD@4JVN MB8B 4CDB54JVW CB?B:9Aь 
DB5BF< F4 WI 6<E6VF?9AAO G H4IB6<I CG5?V>4JVOI. 

 

' C9DLB@G DB;8V?V «#DBJ9E< J<HDB6BW FD4AEHBD@4JVW 47D4DABW 
74?G;V» ;4>?489AB >BAJ9CFG4?ьA<= 54;<E DB5BF< A4 BEAB6V 4A4?V;G 
E6VFB6B7B 8BE6V8G ; H9ABF<CG64AAO, J<HDB6<I 86V=A<>V6, >B@C'NF9DAB7B 
;BDG, BAFB?B7VKAB7B VA:<AVD<A7G F4 �%##$. "5ґDGAFB64AB V@C9D4F<6 data-
driven CV8IB8G 6 E9?9>JVW EBAOLA<>G F4 6<;A4K9AB 7D4A<KAV B5@9:9AAO 8?O 
@B89?N64AAO 6V8CB6V8AB 8B �%&' 2240-93, �%&' 4138-2002 V �%&' 
7160:2020. �B6989AB A9484CFB64AVEFь 7?B54?ьA<I BAFB?B7V= 8B 
47DB9>B?B7VKA<I G@B6 #V68AO F4 %IB8G '>D4WA<, 4 CDB6989A<= SWOT-

4A4?V; 6<O6<6 >?NKB6G EGC9D9KAVEFь @V: @4ELF45AVEFN 47DB84A<I F4 
WIAьBN E9@4AF<KABN DB;'є8A4AVEFN, MB = ;G@B6<?B CBEF4AB6>G CB84?ьL<I 
;4684Aь 8BE?V8:9AAO. 

 

' 8DG7B@G DB;8V?V «�BAJ9CFG4?ьAV ;4E48< F4 VAEFDG@9AF4DV= 
CB5G8B6< J<HDB6<I @B89?9= DBE?<A< EBAOLA<>G» CD98EF46?9AB 
F9BD9F<>B-@9FB8B?B7VKA9 CDBє>FG64AAO 4DIVF9>FGD< J<HDB6BW @B89?V 
EBAOLA<>G ; GD4IG64AAO@ HGA84@9AF4?ьABW 89F9D@VA4JVW «79ABF<C – 
E9D98B6<M9». �6FBDB@ ;4CDBCBAB64AB F4 89F4?V;B64AB KBF<D<DV6A96G 
E<EF9@G VAF97D4JVW 79F9DB79AA<I 84A<I (Digital phenotyping system), O>4 
;459;C9KGє CB6A<= J<>? BCD4JN64AAO VAHBD@4JVW – 6V8 C9D6<AAB7B 



4C4D4FAB7B ;AV@4AAO E<7A4?V6 8B CB5G8B6< CD98<>F<6A<I @B89?9=. 
%HBD@B64AB EFDG>FGDB64A<= >4D>4E, MB CBє8AGє CV8E<EF9@< 
H9ABF<CVKA<I C4D4@9FDV6 V; @4FD<JO@< ;B6AVLAVI 6C?<6V6, V; KVF><@ 
6<;A4K9AAO@ 8:9D9? V @9FB8V6 47D974JVW 84A<I. �B6989AB, MB 6<>BD<EF4AAO 
CD98@9FA<I BAFB?B7V= V E9@4AF<KA<I CD46<? є >D<F<KABN G@B6BN 
FD4AEHBD@4JVW HD47@9AF4DA<I D9;G?ьF4FV6 H9ABF<CG64AAO G HBD@4?V;B64A9 
E9D98B6<M9 ;A4Aь, O>9 6V8CB6V84є @V:A4DB8A<@ CD<AJ<C4@ FAIR. &4>B: 
6<>?489AB >BAJ9CFG4?ьAV ;4E48< = >D<F9DVW @9FD<KABW BJVA>< CB5G8B64A<I 
BAFB?B7V=. 

 

' FD9FьB@G DB;8V?V «"AFB?B7VKA9 @B89?N64AAO 6<DBMG64AAO 
EBAOLA<>4» ;8V=EA9AB @4F9@4F<>B-?B7VKAG HBD@4?V;4JVN, CB5G8B6G F4 
C9D96VD>G O>VEA<I I4D4>F9D<EF<> BAFB?B7VKABW 54;< ;A4Aь HELIANTUS. 
�8B5G64K 89F4?ьAB HBD@4?V;G646 6<@B7< 8B @B89?V = 89F9D@VAG646 
VAHBD@4JV=AV CBFD95< >BD<EFG64KV6, CVE?O KB7B @B89DAV;G646 CD98@9FAG 
@B89?ь 47DBE<EF9@<, ;459;C9K<6L< E9@4AF<KA<= E<AF9; 79A9F<KA<I, 
H9ABF<CB6<I, 47DB>?V@4F<KA<I V F9IAB?B7VKA<I 84A<I. �4:?<6<@ 
;8B5GF>B@ є CDB6989AAO E9@4AF<KAB7B BJVAN64AAO F4 6<;A4K9AAO 
FBCB?B7VKABW O>BEFV EFDG>FGD< DB;DB5?9ABW BAFB?B7VW ;4 8BCB@B7BN 
@4F9@4F<KA<I @9FD<>. $B;8V? ?B7VKAB G;474?ьANєFьEO 6<EAB6>4@< MB8B 
EFDG>FGDAB-E9@4AF<KABW ECDB@B:ABEFV @B89?V HELIANTUS F4 
B>D9E?9AAO@ C9DEC9>F<6 WW DB;L<D9AAO L?OIB@ 46FB@4F<;4JVW A4CB6A9AAO 
CDBEFBDG H4>FV6 V; 6V8>D<F<I A4G>B6<I 8:9D9?. 

 

' K9F69DFB@G DB;8V?V «Ц<HDB64 F9IAB?B7VO H9ABF<CG64AAO F4 
HBD@G64AAO datasets» 6<E6VF?9AB 68BE>BA4?9AG J<HDB6G F9IAB?B7VN 
H9ABF<CG64AAO = 4?7BD<F@< 79A9D4JVW VAF97DB64A<I 84F4E9FV6, E9@4AF<KAB 
G;7B8:9A<I V; @B89??N HELIANTUS 8?O WI 59;C9D9L>B8ABW V@C?9@9AF4JVW 
6 54;G ;A4Aь. !4G>B69 F4 CD<>?48A9 ;A4K9AAO @4є DB;DB5?9A<= 46FBDEь><= 
@9FB8 J<HDB6B7B H9ABF<CG64AAO A4 BEAB6V FD48<JV=AB7B >B@C'NF9DAB7B 
;BDG, MB BFD<@46 CB6AG CDB7D4@AB-4?7BD<F@VKAG D94?V;4JVN. 
#D4J9;84FAVEFь DB;DB5?9AB7B CDB7D4@AB7B ;459;C9K9AAO 8?O 4A4?V;G 
@BDHB?B7VW A4EVAAO ;4 HBFB;B5D4:9AAO@< CV8F69D8:9AB E9DVєN 
6<CDB5G64Aь A4 D9CD9;9AF4F<6A<I 6<5VD>4I V; DV;AB@4AVFA<@< 
F9>EFGDA<@< I4D4>F9D<EF<>4@<, MB 8B69?B ECDB@B:AVEFь @9FB8G 
@VAV@V;G64F< 64DV4F<6AVEFь J<HDB6<I 84A<I. #D4>F<KAG ;A4KGMVEFь 
F9IAB?B7VW CB6AVEFN ;4E6V8K9AB WW GECVLA<@ 6CDB648:9AAO@ G E9?9>JV=AG 
CD4>F<>G �AEF<FGFG B?V=A<I >G?ьFGD !��! '>D4WA<. 

 

�474?ьAV 6<EAB6>< 8<E9DF4JV=ABW DB5BF< CV8EG@B6GNFь >?NKB6V 
A4G>B6V F4 CD<>?48AV ;8B5GF>< 8BE?V8:9AAO, G CB6AV= @VDV 6V8B5D4:4NFь 
6<>BA4AAO GEVI CBEF46?9A<I ;4684Aь V CV8F69D8:GNFь 6<EB><= 
F9BD9F<KA<= F4 CD4>F<KA<= DV69Aь 6<>BA4AB7B A4G>B6B7B CBLG>G. 



�@0:B8G=5 7=0G5==я >B@8<0=8E @57C;ьB0BV2 

 

#D4>F<KA4 ;A4KGMVEFь D9;G?ьF4FV6 8BE?V8:9AAO ;G@B6?9A4 
EF6BD9AAO@ >B@C?9>EAB7B CDB7D4@AB7B, 4?7BD<F@VKAB7B F4 BAFB?B7VKAB7B 
VAEFDG@9AF4DVN CV8FD<@>< CD<=AOFFO DVL9Aь CD< 6<DBMG64AAV F4 E9?9>JVW 
EBAOLA<>G. �6FBDEь>9 CD<>?48A9 #� ;459;C9KGє 46FB@4F<;B64A9 6<?GK9AAO 
B5'є>F<6A<I @BDHB@9FD<KA<I I4D4>F9D<EF<> A4EVAAO ; J<HDB6<I 
;B5D4:9Aь. %HBD@B64A4 A4 BEAB6V BAFB?B7VW HELIANTUS 54;4 ;A4Aь 
G@B:?<6?Nє 6<O6?9AAO CD<K<AAB-A4E?V8>B6<I ;4?9:ABEF9= G E<EF9@V 
«79ABF<C – E9D98B6<M9», 4 KBF<D<DV6A964 4DIVF9>FGD4 Digital Phenotyping 

System EF6BDNє A4?9:A<= VAHBD@4JV=A<= 54;<E 8?O DB;5G8B6< J<HDB6<I 
86V=A<>V6 DBE?<A<. 

#D<>?48A4 JVAAVEFь D9;G?ьF4FV6 8<E9DF4JV=AB7B 8BE?V8:9AAO 
�98@98є64 %. $. ;4E6V8K9A4 E9DVєN GECVLA<I 6CDB648:9Aь G BE6VFAV= 
CDBJ9E !4JVBA4?ьAB7B GAV69DE<F9FG «�4CBDV;ь>4 CB?VF9IAV>4» A4 >4H98DV 
E<EF9@AB7B 4A4?V;G F4 B5K<E?N64?ьABW @4F9@4F<>< G 6<>?484AAO H4IB6<I 
8<EJ<C?VA (4>F 6CDB648:9AAO 6V8 28.11.2025 D.); G A4G>B6G F4 E9?9>JV=AG 
CD4>F<>G �AEF<FGFG B?V=A<I >G?ьFGD !��! '>D4WA< 8?O EF6BD9AAO 
CD<?48G H9ABF<CG64AAO A4EVAAO, HBD@G64AAO 54;< @BDHB?B7VKA<I B;A4> 
?VAV= (4>F № 448 6V8 20.12.2023 D.), 4 F4>B: 8?O 6<>BA4AAO 
HGA84@9AF4?ьA<I ;4684Aь ;4 CDB7D4@4@< #!� 17 F4 #!� 25 MB8B 
EF6BD9AAO 8:9D9? V 8BABDV6 JVAA<I 7BECB84DEь><I B;A4> (4>F № 162 6V8 
18.06.2026 D.). 
 
ВV4><>ABV ?@> 4>B@8<0==я 0:045<VG=>W 4>1@>G5A=>ABV 
 

�<E9DF4JV=A4 DB5BF4 F4 A4G>B6V CG5?V>4JVW �98@98є64 %F4AVE?464 
$GE?4AB6<K4 CB6AVEFN 6V8CB6V84NFь 6EF4AB6?9A<@ EF4A84DF4@ 4>489@VKABW 
8B5DBK9EABEFV.  

 

З0C2065==я 4> 7<VABC B0 >D>@<;5==я 48A5@B0FVW 

 

#B;<F<6AB BJVANNK< A4G>B6B-F9BD9F<KA<= DV69Aь 8<E9DF4JV=ABW 
DB5BF< �98@98є64 %. $., WW CD<>?48AG ;A4KGMVEFь, E<EF9@AG JV?VEAVEFь F4 
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