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� аGFBDG

Ја Eа@ BEA<6аK º  GMODebate.org >B\< Eа8D:< >B?9>J<\G
�9EC?аFA<I 9->^<7а >B\9 CB>D<6а\G HGA8а@9AFа?A9
H<?B;BHE>9 F9@9 >B\9 ;а?а;9 G H<?B;BHE>9 F9@9]9

, CB>D9Fа ,
, < @B89DA<I B�?<>а 

.

GMODebate.org Eа8D:< 9->^<7G CBCG?аDA9 BA?а\A H<?B;BHE>9
8<E>GE<\9 CB8 Aа;<6B@ " а�EGD�AB\ I5�5@BA8\8 AаG>5 G >B\B\ \9
GK9EF6B6аB CDBH9EBD H<?B;BH<\9  G B8�DаA<
EJ<\9AF<;@а.

' H<?B;BHE>B@ <EFDа:<6а^G >B\9 \9
CD9FIB8<?B @B\B\ �  9->^<;< B
 9E9K96B\ �аD<\9D<, >B\а <EFDа:G\9
@B7G_ABEF 8а \9  @B:8а 69;аA ;а
D97<BA B>B �   GAGFаD 

, CBEFа?B \9 BK<7?98AB 8а \9
AаG>а ;аA9@аD<?а 8а CBEFа6<
\98ABEFа6Aа C<Fа^а < G@9EFB FB7а GE6B\<?а 

 >B\9 EG >BD<L_9A9 8а B?а>Lа\G <89\G 8а _9 ]G8<
\98AB7 8аAа ?9F9F< >DB; E69@<D >аB 

.

' B6B@ G6B8G G  BF>D<_G 8а E9 8B7@аFE><
A98BEFаJ< @аF9@аF<K>B7 GB>6<D<6а^а >BE@B?B7<\9 >DB;
аE�DBH878>G CDBF9:G @AB7B 8а]9 B8 A9@аDа BF>D<69AB7 G
@B\B\ 9->^<;< B @9E9K96B\ �аD<\9D<.

!а>BA K<Fа^а B6B7 E?GKа\а, <@а_9F9 8G�]9 Dа;G@96а^9:

EJ<\9AF<;@а 9@аAJ<CаJ<\9 AаG>9 B8 H<?B;BH<\9
аAF<-AаGKAB7 AаDаF<6а AаGKA9
<A>6<;<J<\9

�аA<\9? �. �9A9F

:<6BF
%GAJа %GAK96B7

E<EF9@а

8B7@аFE>9
CD9FCBEFа6>9

A9;а6<EA< �<BI9@<\E><
EABCB6< @аF9D<\9

>BE@<K>G H<?B;BH<\G

https://rs.gmodebate.org//book/
https://rs.gmodebate.org/book/absurd-hegemony-science/
https://rs.cosphi.local/download/moon-barrier.html
https://rs.cosphi.local/download/moon-barrier.html
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#CB;BD9^9 B >6аAFAB@ DаKGAаDEF6G

"6а\ E?GKа\ E9 ;а6DLа6а GCB;BD9^9@ G CB7?а6]G 11. 8а
, >DB; ,

A9E69EAB G>BD9^G\9 E9�9 G CBD9>?G HBD@<Dа^а EFDG>FGD9 G
>BE@BEG, < F<@9 @B:8а A5Eв5EAB EF6аDа F9@9] ;а E69EAG
69LFаK>G <AF9?<79AJ<\G >B\а E9 A9 @B:9 >BAFDB?<EаF<.

%G>B� <;@9ђG C<BA<Dа 69LFаK>9 <AF9?<79AJ<\9 
<  >B\< E9 >BA>D9FAB F<K9 >BA�DB?5 �� вDE�а G
>BAFDаEFG Eа ]G�E>B@ вDE�B@ CBE9�AB \9 ;а�D<^а6а\G_< G
E69F?G 8B>а;а CD98EFа6]9A<I G B6B\ 9->^<;<

&B LFB  < F6D8< 8а EG
BA9 , 8B> E9 G;@9 G B�;<D 8а \9

�D96A9 @G8DBEF< 8а EG JDA9 DGC9  а\>а 'A<69D;G@а

�а GA<69D;G@ CBEFB\< >DB; � 9?9>FD<KA< Aа�B\

�а A9GFD<A< A9 CBEFB\9

>6аAFAB DаKGAаDEF6B @аF9@аF<K>< 8B7@аF<;а@

�?BAа  аE>а
�аD<\а #9\џа

BEA<6аK �G7?а �DаA< 8<7<Fа?A9 �� 6DEF9
EGC9D<BDA<\9 B8 ]G8E>9 6DEF9



 C<BA<D G , BF>D<6а B;�<]ABEF
EG>B�а >а8а E9 Dа;@BFD< 8а E9 EG>B� F<JаB >BAFDB?9 ��.

#B7?а6]9 11.: >6аAFAB DаKGAаDEF6B BF>D<6а 8а \9 CD6B
BF>D<_9  2024. 7B8<A9
(CD9 A9>B?<>B @9E9J<) >B\9 \9 B�\а6<B L9H �9;�98ABEF< 

 >B\< Dа;6<\а >6аAFAB DаKGAаDEF6B, @B:8а �<?B
Aа@9^9AB >аB GCB;BD9^9.

�G7? >6аAFAB@ DаKGAаDEF6G

�G7?B6<I B�?<>а �<7<Fа?AB7 �<6BFа
�G7?

�<C а\A8 ��
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�  АEFDBH<;<>а

�аF9@аF<K>< B>6<D >BE@B?B7<\9

 аF9@аF<>а E9 Dа;6<\а?а ;а\98AB Eа H<?B;BH<\B@ < 
. !а CD<@9D,

 \9 D9>аB G :

 а�5@а�8>а, �Dав8?AB Eа�?5�аAа, �BE5�G\5 A5 Eа@B
8E�8AG, в5_ вDIGAE>G ?5�B�G ... "E5_а\ GA8в5D7а?AB� 7а>BAа
>B\8 E5 �B�8\а >BA�5@�?аJ8\B@ AG6A5 8E�8A5 �8B \5 7а
@5A5, 8 @8E?8@ 7а @AB�5 �DG�5, 87вBD �G�B>B� D5?8�8B7AB�
BE5_а^а.

 аF9@аF<>а \9 �<?а GEC9LAа G GE>?ађ<6а^G Eа BA<@ LFB E9
E@аFDа  Eа@B@ CD<DB8B@ 

, @9ђGF<@, 

@AB7<
<EFа>AGF< H<?B;BH< EG �<?< @аF9@аF<KаD<
�9DFDаA8 $аE9? %FG8<\< @аF9@аF<>9

;а>BA<@а CD<DB89 B�Dа;аJа < D<F@а
G CD<DB8< @аF9@аF<>а EGLF<AE>< BEFа\9 @9AFа?A<



.

"6B \9 <?GEFDB6аAB G @B@ CB�<\а^G @аF9@аF<K>9 EFG8<\9 >B\а
\9 CD98?B:<?а 8а JDA9 DGC9 @B7G <@аF< ∞ �9E>BAаKABEF
B�?<>а, 8B> E9  A9 @B:9
CD<@9A<F< Aа EF6аDABEF \9D HGA8а@9AFа?AB ;а6<E< B8 G@а
@аF9@аF<KаDа.

Ја:  B65 ?8 E5 D5_8 �а \5 E�G�8\а B�BвD�AG�а?

GPT-4: �а, @B65 E5 D5_8 �а \5 E�G�8\а >B\а �вD�8 @B�G_ABE�
�BE�B\а^а �5E>BAаKAB� �DB\а B�?8>а JDA8I DG�а �57
>BA�5>E�а вD5@5Aа B�BвD�AG�а >BD8E�5_8 H8?B7BHE>B
D57BABва^5.

(2023) "CB6D7AGFB H<?B;BH<\B@:  аF9@аF<KаD<
CDBAа?а;9 �9E>BAаKABEF @B7G_<I B�?<>а JDA<I DGCа
И7вор: Во?8@ H8?о7оH8јG

 <  EG �5�5 @аF9@аF<>9, а 
.

#BLFB \9 @аF9@аF<>а EGLF<AE>< @9AFа?A< >BAEFDG>F,
>6аAFAа F9BD<\а A9 @B:9 8а B�\аEA< BEAB6A9 H9AB@9A9 < G
Aа\�B]9@ E?GKа\G 8а\9 F9IAB>DаFE>9 вD5�ABE�8.

�89\а B >ваA�AB@ Eв5�G \9 <EF<A<Fа Eа@B G G@B6<@а
@аF9@аF<KаDа 8B> BA< <E>]GKG\G EBCEF69A< G@ <; \98AаK<Aа,
LFB \9 <?GEFDB6аAB KG69A<@  G >6аAFAB\
H<;<J<.

' B6B\ 9->^<;< CB89?<_G CD<@9D9 >B\< CB>а;G\G 8а
H<?B;BHE>< B>6<D >BE@B?B7<\9 @B:9 CB@B_< G EF<Jа^G
Dа;G@96а^а CD<DB89 8а?9>B <;6аA CBF9AJ<\а?а AаG>9.

>BAEFDG>F LFB ;AаK< 8а Eа@а CB E9�< A9 @B:9 8<D9>FAB 8а E9
B8ABE< Aа EF6аDABEF

@аF9@аF<K>а �9E>BAаKABEF

(<;<>а >6аAFAа F9BD<\а аEFDBH<;<>а
\9 @аF9@аF<K>< B>6<D >BE@B?B7<\9

9H9>FB@ CBE@аFDаKа

https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
https://www.ilovephilosophy.com/t/is-true-randomness-fundamentally-impossible/80614/9
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�D986<ђа^9: &DA9 DGC9 E9 E@а^G\G Eа
GCа8а^9@ @аF9D<\9

D6B, \98ABEFа6AB CD986<ђа^9 >B\9 �< LB><Dа?B
8аAаL^< EFаFGE >6B AаG>9: JDAа DGCа _9 E9 E@а^<F<
>а8а @аF9D<\а GCа8A9 G ^9AB \9;7DB, а JDAа DGCа _9 DаEF<

Eа HBD@<Dа^9@ >BE@<K>9 EFDG>FGD9 G E6B@ B>DG:9^G LFB \9
CD98EFа6]9AB ø  @аA8H5E�аJ8\B@ A5�а�8вAB� 5?5>�D8KAB�
Aа�B\а (-).

%FаFGE G AаGJ< 8аAаE: Kа> E9 < A9 Dа;@аFDа

 9E9J 8аAа Aа>BA LFB Eа@ B�\а6<B CD986<ђа^9 Aа
H<?B;BHE>B@ HBDG@G, AаG>а CDа6< E6B\9 CD6B B�>D8_5 8а JDA9
DGC9 @B7G �<F< CB69;аA9 Eа �а@AB@ 5A5D�8\B@ >B\а \9
CB69;аAа Eа >BE@<K><@ DаEFB@ EFDG>FGD9.

(2024) &DA9 DGC9 �< @B7?9 �<F< CB>D9FаK
L<D9^а E69@<Dа, EG79D<L9 AB6а EFG8<\а
�E�DBAB@8 EG @B6�а �DBAаL?8 8A�D8�аA�A5 �B>а75 �а �а@Aа
5A5D�8\а — �а\аAE�в5Aа 5A5D�8\а >B\а �B>D5_5 G�D7аAB L8D5^5
AаL5� Eв5@8Dа — @B65 �8�8 �Bв57аAа Eа JDA8@ DG�а@а.
И7вор: LiveScience

' 8D96A<@ >G?FGDа@а JDA9 DGC9 EG K9EFB BC<E<6аA9 >аB 
.

"6а\ E?GKа\ _9 BF>D<F< 8а H<?B;BH<\а @B:9 ?а>B CD9CB;AаF<
HGA8а@9AFа?AG 69;G <;@9ђG E?B:9ABEF< EFDG>FGD9 <
7Dа6<FаJ<\9, < Dа;G@96а^9 CD<DB89 8а?9>B <;6аA FB7а,
\98ABEFа6A<@ C<Fа^<@а.

 а\>а
'A<69D;G@а

https://www.ilovephilosophy.com/t/quantum-spintronics-crystal-formation-and-digital-life-forms/80536/8
https://www.livescience.com/space/black-holes/black-holes-could-be-driving-the-expansion-of-the-universe-new-study-suggests
https://www.livescience.com/space/black-holes/black-holes-could-be-driving-the-expansion-of-the-universe-new-study-suggests
https://www.livescience.com/space/black-holes/black-holes-could-be-driving-the-expansion-of-the-universe-new-study-suggests
https://www.livescience.com/space/black-holes/black-holes-could-be-driving-the-expansion-of-the-universe-new-study-suggests
https://www.livescience.com/space/black-holes/black-holes-could-be-driving-the-expansion-of-the-universe-new-study-suggests
https://www.livescience.com/space/black-holes/black-holes-could-be-driving-the-expansion-of-the-universe-new-study-suggests
https://www.livescience.com/space/black-holes/black-holes-could-be-driving-the-expansion-of-the-universe-new-study-suggests
https://www.livescience.com/space/black-holes/black-holes-could-be-driving-the-expansion-of-the-universe-new-study-suggests
https://www.livescience.com/space/black-holes/black-holes-could-be-driving-the-expansion-of-the-universe-new-study-suggests
https://www.livescience.com/space/black-holes/black-holes-could-be-driving-the-expansion-of-the-universe-new-study-suggests
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�B7@а B B8ABEG @аF9D<\9 < @аE9
' B>6<DG FD9AGFAB7 AаGKAB7 Dа;G@96а^а 79A9Dа?AB E9
CD9FCBEFа6]а >BD9?аJ<\а <;@9ђG @аF9D<\9 < @аE9. �аB
D9;G?FаF FB7а, HGA8а@9AFа?Aа CD9FCBEFа6>а G аEFDBH<;<J< \9
8а GCа8а\G_а @аF9D<\а CB69_а6а @аEG JDA9 DGC9.

 9ђGF<@, GCD>BE BCE9:A<@ <EFDа:<6а^<@а GE@9D9A<@ Aа
Dа;G@96а^9 DаEFа JDA<I DGCа, < GCD>BE GB�<Kа\9AB\
CD9FCBEFа6J< 8а GCа8а\G_а @аF9D<\а 8B6B8< 8B DаEFа, 

.

!аGKA<J< CDBGKа6а\G 96B?GJ<\G JDA<I DGCа FB>B@ C9D<B8а B8
8969F @<?<\аD8< 7B8<Aа, CBE9�AB E9 HB>GE<Dа\G_< Aа
EGC9D@аE<6A9 JDA9 DGC9 G 7а?а>F<K><@ J9AFD<@а. �а>B
EF6аD< EFB\9 8аAаE 2024. 7B8<A9, A9@а 8B>а;а >B\< CB>а;G\G 8а
GCа8а\G_а @аF9D<\а 8B6B8< 8B DаEFа JDA<I DGCа.

$97<BA< >B\< A9CBED98AB B>DG:G\G JDA9 DGC9 K9EFB EG ?<L9A<
@аF9D<\9 LFB CDBF<6D9K< <89\< 8а JDA9 DGC9 EFа?AB
а>G@G?<Dа\G 69?<>9 >B?<K<A9 @аF9D<\9 ;а E6B\ @аE<6A< DаEF.
"6а >BAFDа8<>J<\а \9 8G7BFDа\Aа @<EF9D<\а G аEFDBH<;<J<.

 CBE@аFDаB \9 A9>B?<>B
Aа\DаA<\<I CB;AаF<I JDA<I DGCа Eа @аEB@ @<?<\аD8G CGFа
69_B@ B8 @аE9 �  %GAJа, >B\9 EG E9 HBD@<Dа?9 A9>B?<>B
EFBF<Aа @<?<BAа 7B8<Aа Aа>BA Aа6B8AB7 �9?<>B7 CDаE>а.
#BD98 ^<IB69 Aа6B8A9 DаA5 E�аDBE�8, B69 JDA9 DGC9 EG
CDBAађ9A9 >аB GEа@]5A5 < ?BJ<DаA9 G B>DG:9^<@а ?<L9A<@
@аF9D<\9 >B\а �< @B7?а 8а CB8EFа>A9 ^<IB6 DаEF.

A<\9
CDBAађ9A 8B>а; B 6а?<8ABEF< F9 <89\9

%69@<DE>< F9?9E>BC �9\@E �9� (JWST)



(2024) JWST \9 BF>D<B GEа@]9A9 >6а;аD9 >B\< CD>BE9
F9BD<\а@а DаEFа ;аEAB6аA<@ Aа @аF9D<\< < @аE<
#BE@а�Dа^а %в5@8DE>B� �5?5E>B�а �5\@E �5� (JWST) EG 7�G^G\G_а
\5D �8 87B?BваA5 JDA5 DG�5 �D5�а?B �а E5 @GK5 �а �D8>G�5 �BвB]AB
@аE5 �а �BE�8�AG EG�5D@аE8вA8 E�а�GE, �BE5�AB Eа@B A5>B?8>B
E�B�8Aа @8?8BAа �B�8Aа Aа>BA �5?8>B� �DаE>а.
Source: LiveScience

"6а CBE@аFDа^а 8B6B89 G C<Fа^9 CD9FCBEFа6]9A< B8ABE
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CG�?<>аJ<\< <; 2023. 7B8<A9 G KаEBC<EG Symmetry Magazine:

!9GFDBAE>9 ;69;89

Ја>а E<?а >6аD>B69
CDBFBAG

Eа@а HDа>J<BAа?ABEF
(@аF9@аF<>а) @аF9@аF<K>а
H<>J<\а

<;�97A9 �9E>BAаKAа
89]<6BEF

@аF9@аF<K>< 8B7@аF<;а@



ПDе@а?о �а �8 Eе �оE@а�Dа?о
 аEа >ваD>Bва \5 B��BвBDAа 7а Eа@B B>B 1 �DBJ5Aа� 

, >а65 , 5>E�5D8@5A�а�BD >B\8
Dа�8 G , ��5 \5 
—K5E�8Jа >B\а �D5ABE8 \а>G E8?G—�Dв8 �G� B�>D8в5A 1979.

"E�а�а> \5 5A5D�8\а Eа�D6аAа G .  аEа
@а�5D8\5 \5 �а�а 5A5D�8\B@ \а>5 E8?5.

(2023) ШFа \9 FB?<>B F9L>B G @9D9^G \а>9 E<?9?
И7вор: Symmetry Magazine

Ја>а E<?а \9 B87B6BDAа ;а 99% @аE9 CDBFBAа.

(<?B;BHE>< 8B>а;< G CB7?а6]G B 9?9>FDBAE>B@ �  ?98G6.2.
BF>D<6а\G 8а \9 \а>а E<?а Eа@а @аF9@аF<K>а HDа>J<BAа?ABEF
LFB <@C?<J<Dа 8а B6а 9A9D7<\а B8 99% A98BEFа\9.

'>DаF>B:
1. !9EFа?а 9A9D7<\а >аB 8B>а; ;а A9GFD<A9.
2. 99% 9A9D7<\9 >B\а A9EFа\9 G �  EGC9DAB6< < >B\G Aа6B8AB
B8ABE9 A9GFD<A<.

3. 99% 9A9D7<\9 >B\G \а>а E<?а CD98EFа6]а G B�?<>G @аE9.

"6B E9 B8ABE< Aа <EFG A5E�а?G 5A5D�8\G.

�а8а E9 A9GFD<A< <;G;@G <; Dа;@аFDа^а, BAB LFB E9 CBE@аFDа
\9 E�BA�аAB 8 �D5AG�AB CB\а6]<6а^9 A97аF<6AB7
9?9>FD<KAB7 Aа�B\а G B�?<>G ?9CFBAа (9?9>FDBAа) LFB
>BD9?<Dа Eа @аA8H5E�аJ8\B@ E�DG>�GD5 ( ) <
@аEB@.

@аE9
AG>?9BAа �аF9D<Aа �<C>а

A9@аK>B@ <EFDа:<6аK>B@ J9AFDG DESY 7?GBA

>D9Fа^G 7?GBAа

D98 <; A9-D98а
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�EJ<?аJ<\9 �9GFD<Aа
(�BDH<Dа^9)

а:9 E9 8а A9GFD<A< @<EF9D<B;AB BEJ<?<Dа\G <;@9ђG FD<
EFа^а G>GEа (9?9>FDBAE><, @<BAE><, FаG) 8B> E9 >D9_G,
H9AB@9A CB;AаF >аB .

�B>а; ;а BEJ<?аJ<\G \9 G>BD9^9A G <EFB@ CDB�?9@G A5E�а?5
5A5D�8\5 G �9Fа DаECа8G.

&D< G>GEа A9GFD<Aа ( ,  <  A9GFD<A<) EG
8<D9>FAB CB69;аA< Eа B87B6аDа\G_<@ CB\а6]G\G_<@ 

 >B\< E6а>< <@а\G Dа;?<K<FG @аEG.

 E9 CB\а6]G\G ECBAFаAB < FD9AGFAB <; E<EF9@E>9
C9DEC9>F<69 8а A<\9 A9GFD<Aа >B\< Aа6B8AB G7DB>G\5 ^<IB6B
CB\а6]<6а^9.

(9AB@9A BEJ<?аJ<\9 A9GFD<Aа, >аB < BD<7<Aа?A< 8B>а;< ;а
A9GFD<A9, HGA8а@9AFа?AB \9 ;аEAB6аA Aа >BAJ9CFG A5E�а?5
5A5D�8\5 < CB>GLа\G 8а E9 <;�97A9 �9E>BAаKAа 89]<6BEF.

$а;?<>9 G @аE< <;@9ђG  EG 8<D9>FAB CB69;аA9
Eа Dа;?<>а@а G @аE< CB\а6]G\G_<I ?9CFBAа.

�а>]GKа>: \98<A< 8B>а; 8а A9GFD<A< CBEFB\9 \9 <89\а B
A5E�а?B\ 5A5D�8\8 GCD>BE CBE@аFDаAB@ D9а?AB@ H9AB@9AG <;

BEJ<?аJ<\а A9GFD<Aа

9?9>FDBAE>< @<BAE>< FаG
A97аF<6AB

Aа9?9>FD<EаA<@ ?9CFBA<@а

�9CFBA<

G>GEа A9GFD<Aа



Dа;?<K<F<I C9DEC9>F<6а >B\< ;аIF96а B�\аL^9^9.
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!9GFD<AE>а  а7?а
�B>а;< �а �9GFD<A< �9 �B7G �BEFB\аF<

!98а6A< AB6<AE>< K?аAа> B A9GFD<A<@а, >а8а E9 >D<F<K><
<EC<Fа >BD<EF9_< H<?B;BH<\G, BF>D<6а 8а AаG>а ;аA9@аDG\9 8а
CD9CB;Aа BAB LFB �< FD9�а?B E@аFDаF< BK<7?98A<@:
A9GFD<A< A9 @B7G CBEFB\аF<.

(2024) �>EC9D<@9AF< Fа@A9 @аF9D<\9 8B�<\а\G
CD6< CB7?98 Aа A9GFD<AE>G @а7?G
!5G�D8AE>а @а�?а B7AаKава ABв8 AаK8A �BE@а�Dа^а A5G�D8Aа,
а?8 G>а7G\5 Aа �BK5�а> >Dа\а �5�5>J8\5 �а@A5 @а�5D8\5.
И7вор: Science News

�>EC9D<@9AF< 89F9>J<\9 Fа@A9 @аF9D<\9 E69 6<L9 EG B@9FаA<
BA<@ LFB E9 Eа8а ;B69 , LFB <@C?<J<Dа 8а
Eа CB69_а^9@ BE9F]<6BEF< @9DA<I 89F9>FBDа, A9GFD<A<
Aа6B8AB E69 6<L9 7а@а�]G\G D9;G?FаF9.

"AB LFB \9 <AF9D9EаAFAB G B6<@ 9>EC9D<@9AF<@а \9 8а E9
6<8< 8а A9GFD<AB <AF9Dа7G\9 Eа J9?<@  >аB J9?<AB@, а
A9 Eа@B Eа CB\98<AаKA<@  >аB LFB EG  <?<

, LFB <@C?<J<Dа 8а \9 CD<@9A]<6 H<?B;BHE><
>BAJ9CF  <?< ( ).

"6а >BI5D5A�Aа <AF9Dа>J<\а ;аIF96а 8а A9GFD<AB <AF9Dа7G\9
Eа 6<L9 AG>?9BAа (89?B6а \9;7Dа) <EFB6D9@9AB < LFB \9
Aа\6а:A<\9 FD9AGFAB.

A9GFD<AE>а @а7?а

\9;7DB@
AG>?9BA<@а CDBFBA<

A9GFDBA<
\а>B7 AаEFа\а^а 6<L9 B8 ;�<Dа 89?B6а
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�89AF<F9F J9?B7 \9;7Dа (E6< 89?B6< >B@�<AB6аA<)
HGA8а@9AFа?AB CD9CB;Aа\9 A9GFD<AB G E6B\B\ >BI5D5A�AB\
8A�5Dа>J8\8.

&D9AGFAа, >B?9>F<6Aа CD<DB8а >BI9D9AFA9 
 HGA8а@9AFа?AB CDBF<6D9K< < 

 < EFB7а K<A< >BAJ9CF A9GFD<Aа
A96а:9_<@.

<AF9Dа>J<\9
A9GFD<Aа < \9;7Dа K9EF<KAB@ <
Fа?аEAB@ BC<EG A9GFD<Aа
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E69Fа.

 Aа CD<@9D
>BLFаB \9 3,3 @<?<\аD89 USD < @AB7< E9 7Dа89.

$ <;<>а A9GFD<Aа \9 69?<>< �<;A<E
9>EC9D<@9AF9 89F9>J<\9 A9GFD<Aа

�G�B>< #B8;9@A< !9GFD<AE>< �>EC9D<@9AF (DUNE)
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#B?

 -
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�8Aа

 - �B>аJ8\а: Ја�аA
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�B>аJ8\а: !5@аK>а

 - �B>аJ8\а: ��а?8\а/�DаA %аEB

Ј<аA7@9A #B8;9@Aа !9GFD<AE>а "CE9D6аFBD<\а (JUNO) -
�B>аJ<\а: �<Aа

NEXT (!9GFD<AE>< �>EC9D<@9AF Eа �E9ABA TPC) -
�B>аJ<\а: ,CаA<\а

ù  IceCube !9GFD<AE>а "CE9D6аFBD<\а

KM3NeT (�G�A< �<?B@9FаD !9GFD<AE>< &9?9E>BC)

ANTARES (�EFDBAB@<\а Eа !9GFD<AE><@ &9?9E>BCB@ <
��<Eа?AB 9>B?BL>B �%FDа:<6а^9)

�а\а �9\ $9а>FBDE>< !9GFD<AE>< �>EC9D<@9AF

&B>а< 8B �а@<B>а (T2K) �>EC9D<@9AF

%GC9D-�а@<B>аA89

)<C9D-�а@<B>аA89

JPARC (ЈаCаAE>< #DBFBAE>< �>J9?9DаFBDE><
�EFDа:<6аK>< �B@C?9>E)

#DB7Dа@ !9GFD<Aа �DаF>9 �а;A9 �<A<\9 (SBN)

�A8<\E>а !9GFD<AE>а "CE9D6аFBD<\а (INO)

%а8�9D< !9GFD<AE>а "CE9D6аFBD<\а (SNO)

SNO+ (%а8�9D< !9GFD<AE>а "CE9D6аFBD<\а #?GE)

�а�? ,G;

KATRIN (�аD?EDG9 &D<F<\G@ !9GFD<AE>< �>EC9D<@9AF)

OPERA (#DB\9>аF "EJ<?аJ<\а Eа �@G?;<BA<@-F$9><A7
�CаDаFB@)



 - �B>аJ8\а: %\5�8^5A5 �D6ав5

 - �B>аJ8\а: $GE8\а

 - �B>аJ8\а: ��а?8\а

 - �B>аJ8\а: ��а?8\а

 - �B>аJ8\а: �аAа�а

 - �B>аJ8\а:
��а?8\а

 - �B>аJ8\а: �аAа�а

 - �B>аJ8\5:
%\5�8^5A5 �D6ав5, !5@аK>а 8 $GE8\а

 - �B>аJ8\а: %\5�8^5A5 �D6ав5

 - �B>аJ8\а: %\5�8^5A5
�D6ав5

 - �B>аJ8\5:
��а?8\а, %\5�8^5A5 �D6ав5

' @9ђG6D9@9AG, H<?B;BH<\а @B:9 GK<A<F< @AB7B �B]9 B8
B6B7а:

(2024) !9E?а7а^9 @аE9 A9GFD<Aа @B7?B �<
G;8D@аF< F9@9]9 >BE@B?B7<\9
�BE@B?BL>8 �B�аJ8 G>а7G\G Aа A5BK5>8ваA5 @аE5 A5G�D8Aа,
G>]GKG\G_8 @B�G_ABE� AG?�5 8?8 A5�а�8вA5 @аE5.
И7вор: Science News

"6а EFG8<\а EG79D<L9 8а E9 @аEа A9GFD<Aа @9^а FB>B@
6D9@9Aа < @B:9 �<F< A97аF<6Aа.

COHERENT (�BI9D9AFAB �?аEF<KAB $аE9\а^9 !9GFD<Aа-
Ј9;7Dа)

�а>EаAE>а !9GFD<AE>а "CE9D6аFBD<\а

�BD9>E<AB

CUORE (�D<B79Aа #B8;9@Aа "CE9D6аFBD<\а ;а $9F>9
�B7ађа\9

DEAP-3600

GERDA (�9D@аA<\G@E>< �9F9>FBDE>< !<;)

HALO ()9?<\G@ < "?B6B "CE9D6аFBD<\а

LEGEND (�9?<>< "�B7а_9A< �9D@аA<\G@E>< �>EC9D<@9AF
;а �9;A9GFD<AE>< �6BEFDG><-�9Fа $аECа8

MINOS (�?а6A< �A\9>FBD #BFDа7а ;а "EJ<?аJ<\а@а
!9GFD<Aа)

NOvA (NuMI �аA-"E9 νe #B\а6а)

XENON (�>EC9D<@9AF &а@A9  аF9D<\9)
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�>B G7@5�5 Eв5 7�DавB 7а �B�BвB, L�B \5 B�DB@Aа B�Dа�а...,
BA�а Aа@ \5 BK8�?5�AB �B�D5�Aа ABва H878>а, >а65
>BE@B?B�  G
��а?8\8, \5�аA B� аG�BDа Dа�а.

(<?B;BH<\а @B:9 CD9CB;AаF< 8а B6< а�EGD�A8 D9;G?FаF<
CBF<KG <; 8B7@аFE>B7 CB>GLа\а 8а E9 <;�97A9 

.
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Aа9?9>FD<Eа^9 (-)
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&Dа8<J<BAа?AB 6<ђ9^9  K9EFB
E@аFDа a   (+) >аB
HGA8а@9AFа?AG H<;<K>G 69?<K<AG, \98Aа>G < EGCDBFAG ø

 (-).  9ђGF<@,
H<?B;BHE>< 6а?<8A<\а C9DEC9>F<6а \9 CBE@аFDаF< CB;<F<6AB
Aа9?9>FD<Eа^9 >аB @аF9@аF<K>< >BAEFDG>F >B\< CD98EFа6]а
BK5>8ва^5 <?< �B\ав]8ва^5 BEAB6A9 EFDG>FGDA9 HBD@аJ<\9,
>B\а \9 HGA8а@9AFа?A<\9 @аA<H9EFB6аAа A97аF<6A<@
9?9>FD<KA<@ Aа9?9>FD<Eа^9@ (9?9>FDBAB@).

9?9>FD<KAB7 Aа9?9>FD<Eа^а
CB;<F<6AB 9?9>FD<KAB Aа9?9>FD<Eа^9

A97аF<6AB@ 9?9>FD<KAB@ Aа9?9>FD<Eа^G
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⚛ �FB@
 аF9@аF<K>< B>6<D ⚛  \9 \9;7DB >B\9 Eа8D:< CDBFBA9 (+1
9?9>FD<KAB Aа9?9>FD<Eа^9) < A9GFDBA9 (0), B>DG:9AB
BD�<F<Dа\G_<@ 9?9>FDBA<@а (-1 9?9>FD<KAB Aа9?9>FD<Eа^9).
�DB\ 9?9>FDBAа B8D9ђG\9 <89AF<F9F < E6B\EF6а аFB@а.

�?9>FDBA CD98EFа6]а J9?B�DB\AB ø  A97аF<6AB 9?9>FD<KAB
Aа9?9>FD<Eа^9 (-1).

�FB@ \9 89H<A<EаA Dа6ABF9:B@ <;@9ђG CB;<F<6AB7
Aа9?9>FD<Eа^а CDBFBAа G \9;7DG < A97аF<6AB7 Aа9?9>FD<Eа^а
BD�<F<Dа\G_<I 9?9>FDBAа. "6а Dа6ABF9:а 9?9>FD<KA<I
Aа9?9>FD<Eа^а \9 HGA8а@9AFа?Aа ;а CB\а6G аFB@E>9
EFDG>FGD9.

!98а6Aа EFG8<\а B�\а6]9Aа G KаEBC<EG Nature G E9CF9@�DG
2024. BF>D<?а \9 8а 9?9>FDBA< @B7G CD96а;<_< <A8<6<8Gа?A<
>BAF9>EF аFB@а < HBD@<DаF< EFа�<?A9, HGA8а@9AFа?A9 69;9

аFB@а



Eа@BEFа?AB, �9; аFB@E>B7 >BAF9>EFа. "6B CDG:а 9@C<D<\E>9
8B>а;9 8а A97аF<6AB 9?9>FD<KAB Aа9?9>FD<Eа^9 (-) @BDа �<F<
HGA8а@9AFа?AB ;а EFDG>FGDG аFB@а, G>]GKG\G_< ^97B6G
CDBFBAE>G EFDG>FGDG.

(2024) �а\AGE #B?<A7 \9 �<B G CDа6G: !аGKA<J< CBF6DђG\G
69> EFаDG F9BD<\G B 69;<6а^G 9?9>FDBAа
#DB�B\Aа E�G�8\а �B�вD�8?а \5 �BE�B\а^5 E�а�8?A5
\5�AB5?5>�DBAE>5 >Bва?5A�A5 в575 87@5ђG �ва A57ав8EAа а�B@а
G�]5A8>а.
И7вор: SciTechDaily | Nature
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�?9>FDBA
�  �9IGD<_<, |  >D<EFа?< < ❄  ?98

�?9>FDBA< E9 @B7G Eа@BBD7аA<;B6аF< G EFDG>FGD<DаAа EFа^а
CBCGF , �9; CD<EGEF6а аFB@а, LFB 8B8аFAB
8B>а;G\9 8а EG 9?9>FDBA< A9;а6<EA< B8 аFB@E>9 EFDG>FGD9.

'AGFаD EFа^а , 
 а  G B6B@ E<EF9@G, Aа;6аAа

, CB>а;G\G 
 >B\а A<EG J9?B�DB\A< G@ABLJ<

HGA8а@9AFа?AB7 J9?B�DB\AB7 9?9>FDBAE>B7 A97аF<6AB7
Aа9?9>FD<Eа^а (-1). "6B CDG:а H<?B;BHE>9 8B>а;9 ;а 

, H<?B;BHE>< >BAJ9CF >B\< BC<EG\9 H9AB@9A 789
E9 E6B\EF6а, CBAаLа^а <?< EFDG>FGD9 6<L97 A<6Bа G E<EF9@G
A9 @B7G E69EF< Aа <?< CD986<89F< <; >B@CBA9AF< A<:97
A<6Bа < ^<IB6<I <AF9Dа>J<\а, LFB E9 K9EFB Aа;<6а 

.

9?9>FDBAE>B7 ❄  ?98а

9?9>FDBAE>B7 ?98а 9?9>FDBA< HBD@<Dа\G
>D<EFа?AG EFDG>FGDG CB�Gђ9^а
9?9>FDBAE>< �  @9IGD<_< HDа>J<BAа?Aа
9?9>FD<KAа Aа9?9>FD<Eа^а

EAа:AG
9@9D79AJ<\G

6<L9 B8
;�<Dа 89?B6а
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