
�0E@іGA0S $і?0EBHіS
#2B47іAO ў >0E@іKAGR Hі?0EBHіR.

На8Dука6ана 26 Eн9:ня 2024 7.

CosmicPhilosophy.org
РазG@еAAе КBE@аEG CDаз Фі?аEBHіN

https://be.cosmicphilosophy.org/


З@9EF
1. #2B47іAO
1.1. �D0 0ўF0D0
1.2. �0CSDQ460AA5 CD0 >20AF02OS 2O?іKQAAі

2. �  �EFD0Hі7і>0

3. 'BDAOS 47іDO S> « 0Jі» >BE@0EG
3.1. �03@0FO7@ 04ABEіA @0FQDOі і @0EO
3.2. З2S7>0 E>?040A0EJі EFDG>FGDO і 3D02іF0JOі

4. !5=FDOA0 !5 ІEAGRJP
4.1. !CDB10 �07153AGJP «�SE>BAJ0= �0475?PA0EJі»
4.2. «�4EGFA0S ЭA5D3іS» S> �47іAO �B>07 ІEA020AAS !5=FDOA0
4.3. �10DBA0 $і7і>і !5=FDOA0
4.4. �іEFBDOS !5=FDOA0
4.5. «�4EGFA0S ЭA5D3іS» �0-D0A5=L0@G �47іAO �B>07
4.6. 99% «�4EGFA0= ЭA5D3іі» G �  З2OLAB20=
4.7. 99% «ЗAі>L0= ЭA5D3іі» G  BJAO@ #705@0475SAAі
4.8. �EJO?SJOі !5=FDOA0 (�5D0ўF20DQAAі)
4.9. ¿  !5=FDOAAO "G@0A: �B>07O "03B, (FB !5=FDOA0 !5  B3GJP ІEA020JP

5. �3?S4 Э>EC5DO@5AF0ў 7 !5=FDOA0:

6. ø  �4@BўAO Э?5>FDOKAO З0D04 (-)
6.1. ⚛ �F0@
6.2. Э?5>FDBAAOS �  �GD10?>і, |  �DOLF0?і і ❄  �ё4
6.3. Э?5>FDBAA05 ☁  �B1?0>0

7. �20D>і

8. ⚛ !5=FDBA
9. ✴  !5=FDBAAOS ЗBD>і
9.1. %0?B4A05 S4DB
9.2. �4EGFA0EJP E25F?02B30 2OCD0@5AP20AAS
9.3. �4EGFA0EJP 2SDKQAAS 01B C0?SDA0EJі
9.4. �5D0ўF20DQAA5 ў KBDAOS 47іD>і
9.5. �0DO7BAF C0475=
9.6. ∞ !іA3G?SDA0EJP

10. ²  З2OLAB20S
10.1. �0DOKA52OS >0D?і>і
10.2. "   03AіFA05 F0D@06QAA5: �B>07 Aі7>0= EFDG>FGDO @0FQDOі

11. �20AF02OS 2O?іKQAAі і D07G@AO (І
11.1. �20AF02OS C0@O?>і
11.2. Э?5>FDBAAO ECіA і «�0D040> 7 A5C0D04>G»
11.3.  07G@AO (І: «$GA40@5AF0?PA0S 04EGFA0EJP >0AFDB?R»
11.4. �0AH?і>F Google-І?BA0  0E>0 A0>BAF «1SEC5>і (І»



#

 � З � З � �  1 .

#2B47іAO ў >0E@іGAGR Hі?0EBHіR

1714 3B475 AS@5J>і Hі?BE0H  - «
» - CD0C0A020ў FQBDOR , S>0S, IBJP і 74020?0ES 40?ё>0=

04 Hі7іKA0= DQ0?PA0EJі і EGCSDQKO?0 EGK0EA0@G , 1O?0
C5D00EQAE020A0 ў E2SF?5 D072іJJS  і 1B?PL >0A>DQFA0 .

�5=1AіJ, G E20R K0D3G, 1Oў 3?O1B>0 C04GC?O20AO 3DQK0E>і@ Hі?BE0H0@  і
EF0D06OFA0= . /3B  @05 2O40FA05
C04015AEF20 7 , S> 0CіE0A0 ў 7A0>0@іF0= 

 �?0FBA0

�QF0S Q?5>FDBAA0S >Aі30 C0>060, S> Hі?0EBHіS @B60 1OJP 2O>0DOEF0A0 4?S
40E?54020AAS і D07G@5AAS >BE@0EG 40?ё>0 70 @560@і @03KO@0EJSў A02G>і

 � З � З � �  1 . 1 .

�D0 0ўF0D0

/ 7'Sў?SRES 70EA020?PAі>0@ º  GMODebate.org, S>і 7@SLK05 >0?5>JOR 1SEC?0FAOI
Q?5>FDBAAOI >Aі3, S>іS 0IBC?і20RJP HGA40@5AF0?PAOS Hі?0EBHE>іS FQ@O, LFB
C03?O1?SRJJ0 ў Hі?0EBHE>іS 0EAB2O , DGIG «

», « » і EGK0EAOI HBD@0ў .

GMODebate.org 7@SLK05 Q?5>FDBAAGR >Aі3G C0CG?SDA0= 0A?0=A-Hі?0EBHE>0=
4OE>GEіі C04 A0720= «ПD0 01EGD4AGR 3535@BAіR A02G>і», G S>B= CD0H5E0D Hі?0EBHіі

 G475?PAіK0ў G 010DBA5 EJO5AFO7@G.

# Hі?0EBHE>і@ 40E?54020AAі, S>B5 C0CSDQ4AіK0?0 @0ё= �  Q?5>FDBAA0= >Aі75 CD0
 5ESJB2O 10D'5D, S>0S 40E?54G5 @03KO@0EJP F03B, LFB  @B60 1OJP
01@56020A0 DQ3іёA0@ 20>B? �   G @560I , EF0?0 2і402BKA0,
LFB A02G>0 70AS410?0 CDBEFOS COF0AAі і 70@5EF 3QF030 CDOAS?0 

�BFHDO4 �5=1AіJ 0CBLAі ўAі25DE0?PAO 35Aі=
E25FG ∞ 1SE>BAJOI @0A04

A02G>B20@G DQ0?і7@G
EGK0EA0= Hі7і>і A5?0>0?PA0EJі

�?0FBA0@
3DQK0E>0= >0E@іKA0= Hі?0EBHіS= FQBDOS @0A04
�?0FBA0ўE>і@ E25F0@ $BD@0ў �?53BDOі

CSKBDO

ШFB IаDа>FаDOзG5 Hі?BEаHа?

/: «З040K0 Hі?0EBHіі @B60 70>?RK0JJ0 ў FO@, >01 40E?54020JP CD0IB4AOS L?SIі
C5D04 CDO?і20@.»

(і?BE0H: «/> D07254KO>, Cі?BF Jі CD0204OD?»

/: «/> .»іAFQ?9>FG4?PAO C9DL4CD4IB8;9J

EJO5AFO7@G 2O720?5AAS A02G>і 04
Hі?0EBHіі 0AFOA02G>B2030 A0D0FO2G A02G>B20= іA>2і7іJOі

�QAіQ? �. �QA5F

6OJJё
!BAJ0 !BA5KA0= EіEFQ@O

403@0FOKAOS

https://gmodebate.org//book/
https://gmodebate.org/book/absurd-hegemony-science/
https://gmodebate.org/book/absurd-hegemony-science/
https://gmodebate.org/book/absurd-hegemony-science/
https://be.cosphi.local/download/moon-barrier.html
https://be.cosphi.local/download/moon-barrier.html


, S>іS 1O?і 2O>0DOEF0AO 4?S C04FDO@>і і4Qі, LFB
?R47і >0?і-A51G47P 1G4GJP ?SF0JP CD07 >BE@0E S> 

.

# 3QFO@ G2B47іA5 ў  S D0E>DOR, LFB
403@0FOKAOS I20DB1O @0FQ@0FOKA030 H0D@іD020AAS >0E@0?B3іі
CD07 0EFD0Hі7і>G D0EC0ўER4620RJJ0 7A0KA0 40?5=, KO@
70AS410AA5, 2OSў?5A05 ў @0ё= Q?5>FDBAA0= >Aі75 CD0 @5ESJB2O 10D'5D.

�0E?S CD0KOF0AAS 3QF030 2OC04>G, 2O 1G475J5 @5JP 1B?PL 3?O1B>05 D07G@5AA5:

 � З � З � �  1 . 2 .

�0CSDQ460AA5 CD0 >20AF02OS 2O?іGQAAі

�QFO 2OC040> 70>0AK205JJ0 C0CSDQ460AA5@ G D07475?5 11., LFB 
, CD07 , 9A5E2S4B@0: G>0D0ASRJJ0 ў C0IB460AAі

H0D@іD020AAS EFDG>FGDO ў >BE@0E5, і FO@ E0@O@ @B3GJP 9A5E2S4B@0: EF20D0JP
0EAB2G 4?S D07G@A030 (І, S>і A9@47KO@4 >4AFD4?S64JP.

�0AH?і>F C0@і6 CіSA5D0@і (І  і  04ABEA0 @5A02іF0
«>0AFDB?R A04 2і40@і (І» G C0D0ўA0AAі 7 9K0?025KO@ 2і40@: 0E01?і20 FDO2B6AO ў
E2SF?5 4B>070ў, CDO25475AOI G 3QF0= Q?5>FDBAA0= >Aі75

"B5, LFB  і EJ2SD4605, LFB SAO
« », G?іK20RKO, LFB  7'Sў?S5JJ0 CіSA5D0@ G

, C0>07205 EGD'ё7A0EJP >0AH?і>FG, >0?і ў?іKOJP, LFB >0AH?і>F
FOKOўES >0AFDB?R A04 (І.

40CGLKQAAі
A570?56AOS

1іSIі@іKAOS CGK>і @0FQDOі

>0E@іKAGR Hі?0EBHіR

!F0D06OFA0= @G4D0EJі CD0 FB5, LFB KBDAOS 47іDO 7'Sў?SRJJ0 « 0Jі» !GE25FG

(FB EGE25F іEAG5 CD07 � Q?5>FDOKAO 70D04

(FB A5=FDOA0 A5 іEAGRJP

>20AF02OS
2O?іKQAAі @0FQ@0FOKAO 403@0FO7@

І?BA0@  0E>0@ �0DO �Q=460@

70EA020?PAі> Google 010D0AS5 «?іK102OS 2і4O (І»
C5D02OL0RJP K0?025KO 2і4 Google
>20AF02OI 2O?іKQAASI



 07475? 11.: >20AF02OS 2O?іKQAAі C0>07205, LFB C5DL05 04>DOJJё 
 G 2024 3B475 (A5>0?P>і @5ESJ0ў F0@G), 0CG1?і>020A05 >іD0ўAі>B@

E?G61O 1SEC5>і , S>і D0ECD0JBў205 >20AF02OS 2O?іKQAAі, @03?B
1OJP 704G@0A0 S> C0CSDQ460AA5.

?іK102OI HBD@
6OJJS Google

Google DeepMind AI



 � З � З � �  2 .

�  �EFD4Hі;і>4
9 0FQ@0FOGA05 01D0@?5AA5: >0E@0?B3іі

 0FQ@0FO>0 D072і20?0ES D070@ 7 Hі?0EBHіS=, і 
. !0CDO>?04,  E>070ў G :

« 0FQ@0FO>0, CDO CD02і?PAO@ D073?S475, 20?B405 A5 FB?P>і CD0ў40=, 0?5 і
2OLQ=L0= CDO306BEJR... П0KGJJё ўE503G?PA030 70>BAG, S>B5 405 EG7іD0AA5
A501IB4A0= CD0ў4O, 1O?B 4?S @SA5 і, S 4G@0R, 4?S @AB3іI іALOI, >DOAіJ0=
3?O1B>030 DQ?і3і=A030 C0KGJJS.»

 0FQ@0FO>0 1O?0 C0ECSIB20= G EG04ABEіA0I 7 FO@, LFB ?іKOJJ0 «
» 47S>GRKO E0@B= CDODB475 , 04A0> 

.

�QF0 1O?B CD0і?REFD020A0 ў @0і@ 012SD6QAAі @0FQ@0FOKA030 40E?54020AAS, S>B5
CD0C0A020?0, LFB KBDAOS 47іDO @B3GJP @5JP ∞ 1SE>BAJ0EJP HBD@, G FB= K0E S>
9 : A5 @B60 1OJP CDO@SAі@0S 40 DQ0?PA0EJі, 1B SA0
HGA40@5AF0?PA0 70?56OJP 04 DB7G@G @0FQ@0FO>0.

@AB3іS 2O1іFAOS Hі?BE0HO 1O?і
@0FQ@0FO>0@і �5DFD0A  0EQ? �O2GKQAAі @0FQ@0FO>і

70>BA0@і
CDODB4O ў7BDG і DOF@G ў CDODB475 @0FQ@0FO>0
C0 E20ё= EGFA0EJі 70EF05JJ0 @5AF0?PA0= >0AEFDG>JOS=, LFB 07A0K05, LFB E0@0 C0
E015 @0FQ@0FO>0 A5 @B60 A5C0EDQ4A0 04ABEіJJ0 40 DQ0?PA0EJі

@0FQ@0FOKA0S 1SE>BAJ0EJP



/: «&і @B6A0 E>070JP, LFB 40E?54020AA5 0125D3AGF0?»

GPT-4: «&0>, @B6A0 E>070JP, LFB 40E?54020AA5, S>B5 EJ2SD4605 @03KO@0EJP
іEA020AAS 1SE>BAJ0= >B?P>0EJі HBD@ KBDAOI 47іD 157 >0AFQ>EFG K0EG, 0125D3AGF0 7
40C0@B30= Hі?0EBHE>030 D072060AAS.»

(2023) �569D7AGF4 Hі?4EBHіS=: « 4FQ@4FO>і ;A4IB8;SJP 5SE>BAJ4EJP @47KO@OI HBD@
KBDAOI 8;іD»
Source: / ?R1?R Hі?0EBHіR

 і  7'Sў?SRJJ0 947іJё@: @0FQ@0FO>і, 0 
.

�0>B?P>і @0FQ@0FO>0 C0 E20ё= EGFA0EJі 7'Sў?S5JJ0 @5AF0?PA0= >0AEFDG>JOS=,
>20AF020S FQBDOS A5 @B60 D0EF?G@0KOJP 10702OS 7'S2O і ў ?5CLO@ 2OC04>G 405
FQIA0>D0FOKAOS 97A0KQAAі:.

І4QS «>20AF02030 E25FG» іEAG5 FB?P>і ў DB7G@5 @0FQ@0FO>0ў, G FB= K0E S> SAO
2O>?RK0RJP E2B= G?0EAO DB7G@ 7 GD0ўA5AASў, LFB і?REFDG5JJ0 2S4B@O@ «

» G >20AF020= Hі7іJO.

# 3QF0= Q?5>FDBAA0= >Aі75 S C047S?RES CDO>?040@і, S>іS C0>0720RJP, LFB
Hі?0EBHE>05 01D0@?5AA5 >0E@0?B3іі @B60 40C0@03KO 0FDO@0JP D07G@5AA5 CDODB4O
40?ё>0 70 @560@і C0FQAJOS?G A02G>і.

$і7і>0 >20AF020S FQBDOS 0EFD0Hі7і>0 7'Sў?S5JJ0
9@0FQ@0FOKAO@ 01D0@?5AA5@: >0E@0?B3іі

ЭH5>F0@
A07іD0?PAі>0

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


!

 � З � З � �  3 .

�D03AB7: 'BDAOS 47іDO 7@SAH0RFF0 CDO C0475AAі
@0FQDOі

C0K0F>G CDBEFO CD03AB7, S>і L0>іD020ў 1O EGK0EAO EF0FGE->2B A02G>і: KBDA4S
8;іD4 5G8;9 ;@SAL4JJ4, >0?і @0FQDOS C0405 ў іI S4DB, і KBDA0S 47іD0 1G475 D0EJі 7
H0D@іD020AA5@ >0E@іKA0= EFDG>FGDO ў іI 0ESDB447і, LFB CD04EF0ў?5A0 « ø

CD0Sў?5AA5@ 04@BўA030 Q?5>FDOKA030 70D04G (-)».

!F0FGE G A02GJO EёAAS: A020F A5 D073?S405JJ0

�D07 @5ESJ C0E?S F03B, S> S 0CG1?і>020ў CD03AB7 A0 Hі?0EBHE>і@ HBDG@5, A02G>0
DB1іJP E20ё C5DL05 904>DOJJё:, LFB KBDAOS 47іDO @B3GJP 1OJP 72S70AO 7 DBEF0@
>0E@іKA0= EFDG>FGDO, 72S70AO@ 7 «Jё@A0= QA5D3іS=».

(2024) 'BDAOS 8;іDO @B7GJP >іD464JP C4LODQAA9@ %GE69FG, C4>4;649
AB649 84E?98464AA9
�EFD0AB@O, @03KO@0, 7A0=L?і 70I0C?S?PAOS 4B>07O F03B, LFB Jё@A0S QA5D3іS — F0S@AіK0S
QA5D3іS, S>0S >іDG5 C0E>BD0AO@ C0LODQAA5@ A0L030 %GE25FG — @B60 1OJP 72S70A0 7 KBDAO@і
47іD0@і.
КDOAіJ0: LiveScience

# EF0D06OFAOI >G?PFGD0I KBDAOS 47іDO K0EF0 0CіE20?іES S> .

�QFO 2OC040> C0>060, LFB Hі?0EBHіS @B60 ?ё3>0 D0EC07A0JP HGA40@5AF0?PAGR
EG2S7P C0@і6 E>?040A0EJR EFDG>FGDO і 3D02іF0JOS=, і D07G@5AA5 CDODB4O 40?ё>0 70
@560@і 3QF030, 7 40C0@B30= CDBEFOI COF0AASў.

 � З � З � �  3 . 1 .

�03@0FO7@ 04ABEіA @0FQDOі і @0EO
# D0@>0I EF0FGE->2B A02G>B2030 D07G@5AAS 72OK0=A0 @SD>G5JJ0 >0DQ?SJOS C0@і6
@0FQDOS= і @0E0=. # 2OAі>G, HGA40@5AF0?PAO@ 40CGLKQAA5@ G 0EFD0Hі7іJO
7'Sў?S5JJ0 FB5, LFB C040RK0S @0FQDOS C02S?іK205 @0EG KBDA0= 47іDO.

�4A0>, AS3?547SKO A0 @0LF01AOS 40E?54020AAі, A0>іD020AOS A0 D07G@5AA5 DBEFG
KBDAOI 47іD, і AS3?547SKO A0 03G?PA05 @5D>020AA5, LFB C040RK0S @0FQDOS 2S475 40
DBEFG, .

!02G>BўJO 2O2GK0?і Q20?RJOR KBDAOI 47іD A0 CD0JS3G 4752SJі @і?PSD40ў 304Bў,
0E01?і20 70ESDB4620RKOES A0 72OL@0EіўAOI KBDAOI 47іD0I G JQAFD0I 30?0>FO>. !0
EёAASLAі 475AP G 2024 3B475 AS@0 4B>070ў F03B, LFB C040RK0S @0FQDOS 2S475 40 DBEFG
KBDAOI 47іD.

« 0Jі» !GE25FG

A5 1O?B 7AB=475A0 4B>070ў CD02і?PA0EJі 3QF0= і4Qі

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


�B1?0EJі, S>іS A5C0EDQ4A0 0>DG60RJP KBDAOS 47іDO, K0EF0 C0710ў?5AO @0FQDOі, LFB
EGCSDQKOJP і4Qі 01 FO@, LFB KBDAOS 47іDO C0EF0SAA0 A070C0L20RJP 2S?і>GR
>B?P>0EJP @0FQDOі 4?S C04FDO@>і E20=3B @0EіўA030 DBEFG. �QF0 EGCSDQKA0EJP
7'Sў?S5JJ0 40ўAS= 70304>0= G 0EFD0Hі7іJO.

 A07іD0ў A5>0?P>і 7 E0@OI D0AAіI 2S4B@OI
KBDAOI 47іD 7 @0E0= G @і?PSD4O D07Bў 1B?PL0= 70 @0EG �  !BAJ0, S>іS EH0D@іD020?іES
CD07 A5>0?P>і EBJ5AP @і?PёA0ў 304Bў C0E?S @5D>020A030 �S?і>030 �O1GIG. �>D0@S іI
@5D>020A030 9D0AAS30 ў7DBEFG:, 3QFOS KBDAOS 47іDO 1O?і 7AB=475AO «047іAB>і@і» і
D07@5LK0AO@і ў 0ESDB447і, C0710ў?5AO@ @0FQDOі 4?S C04FDO@>і іI DBEFG.

(2024) JWST 48>DOў 48;іAB>іS >64;4DO, S>іS EGCSDQK4JP FQBDOS@ DBEFG @4FQDOі-@4EO
!07іD0AAі �0E@іKA030 FQ?5E>BC0 Д6Q=@E0 'Q10 (JWST) 2O>?і>0RJP 70@SL0AA5, 1B і70?S20AOS KBDAOS
47іDO C02іAAO 1O?і 1 7@030JJ0 70 A070C0L20AA5 40EF0F>B20= @0EO, >01 40ES3AGJP 72OL@0EіўA030
EF0FGEG, 0E01?і20 ўES3B CD07 A5>0?P>і EBJ5AP @і?PёA0ў 304Bў C0E?S �S?і>030 �O1GIG.
Source: LiveScience

�QFOS A07іD0AAі EF02SJP C04 EG@A5ў @5D>020AOS 04ABEіAO @0FQDOі і @0EO KBDAOI
47іD.

 � З � З � �  3 . 2 .

�D3G@5AFO A0 >0DOEFP 72S7>і E>?040A0EFі EFDG>FGDO і
3D02іF0FOі

!S3?547SKO A0 2і402BKAGR ?03іKAGR EG2S7P C0@і6 DBEF0@ E>?040A0EJі EFDG>FGDO і
A5CD0C0DJO=AO@ C025?іKQAA5@ 3D02іF0JO=AOI QH5>F0ў, 3QF0S C5DEC5>FO20 A5
D073?S40?0ES ў D0@>0I 0EABўA0= >0E@0?03іKA0= EFDG>FGDO.

�B>07O 3QF0= ?03іKA0= EG2S7і 2і402BKA0 A07іD0RJJ0 A0 DB7AOI G7DBўASI Hі7іKA030
E25FG. �4 0F0@A030 і @0?5>G?SDA030 ў7DBўASў, 475 @0E0 EFDG>FGD A5 @B60 1OJP CDBEF0
2O25475A0 7 EG@O іI E0EF0ўAOI K0EF0>, 40 >0E@іKA030 @0LF01G, 475 і5D0DIіKA05
H0D@іD020AA5 1G=A0@0LF01AOI EFDG>FGD EGCD0204605JJ0 DQ7>і@ C025?іKQAA5@
3D02іF0JO=AOI 7'Sў, G;BD SEAO і C4E?S8BўAO.

�0 @5DO DBEFG E>?040A0EJі EFDG>FGD, 72S70AOS 7 і@і @0E0 і 3D02іF0JO=AOS QH5>FO
C0>0720RJP Q>EC0A5AJOS?PAO, 0 A5 ?іA5=AO DBEF. �QFO A5CD0C0DJO=AO DBEF
3D02іF0JOі A5 @B60 1OJP CDBEF0 4DG30EAO@ Jі 2OC04>B2O@ A0EFGCEF20@, 0 IGFKQ=
C0>07205 A0 3?O1B>GR, GAGFD0AGR EG2S7P C0@і6 CD0JQE0@і H0D@іD020AAS EFDG>FGDO і
CD0Sў?5AA5@ 3D02іF0JO=AOI 7'Sў.

"O@ A5 @5AL, AS3?547SKO A0 ?03іKAGR CD0EF0FG і A07іD0?PAGR C04FDO@>G 3QF0=
C5DEC5>FO2O, SA0 70EF05JJ0 ў 7A0KA0= EFGC5Aі A570ў2060A0= 01B @0D3іA0?і7020A0= G
D0@>0I 40@іAGRKOI >0E@0?03іKAOI FQBDO= і @04Q?Sў. !02G>B20S EGCB?PA0EJP 70@5EF
3QF030 70ESDB47і?0 E20R ў203G A0 0?PFQDA0FOўAOI >0AJQCJOSI, F0>іI S> 03G?PA0S

�0E@іKAO FQ?5E>BC �6Q=@E0 #Q10 (JWST)

https://www.livescience.com/space/black-holes/james-webb-space-telescope-sees-lonely-supermassive-black-hole-powered-quasars-in-the-early-universe
https://www.livescience.com/space/black-holes/james-webb-space-telescope-sees-lonely-supermassive-black-hole-powered-quasars-in-the-early-universe
https://www.livescience.com/space/black-holes/james-webb-space-telescope-sees-lonely-supermassive-black-hole-powered-quasars-in-the-early-universe
https://www.livescience.com/space/black-holes/james-webb-space-telescope-sees-lonely-supermassive-black-hole-powered-quasars-in-the-early-universe
https://www.livescience.com/space/black-holes/james-webb-space-telescope-sees-lonely-supermassive-black-hole-powered-quasars-in-the-early-universe
https://www.livescience.com/space/black-holes/james-webb-space-telescope-sees-lonely-supermassive-black-hole-powered-quasars-in-the-early-universe
https://www.livescience.com/space/black-holes/james-webb-space-telescope-sees-lonely-supermassive-black-hole-powered-quasars-in-the-early-universe
https://www.livescience.com/space/black-holes/james-webb-space-telescope-sees-lonely-supermassive-black-hole-powered-quasars-in-the-early-universe
https://www.livescience.com/space/black-holes/james-webb-space-telescope-sees-lonely-supermassive-black-hole-powered-quasars-in-the-early-universe


FQBDOS 04ABEA0EJі, Jё@A0S @0FQDOS і Jё@A0S QA5D3іS, S>іS A5 ў?іK20RJP DB?R
H0D@іD020AAS EFDG>FGD G Q20?RJOі !GE25FG.

І4QS EC0?GKQAAS EFDG>FGDO і 3D02іF0JOі 70EF05JJ0 ў 7A0KA0= EFGC5Aі A984E?98464A4=
і A9;D4;G@9?4= G A02G>B20= EGCB?PA0EJі. �QFO A540IBC G203і ў 0EABўAO@
>0E@0?03іKAO@ 4OE>GDE5 7'Sў?S5JJ0 CDO>?040@ 403@0FOKA0= CDODB4O
@0FQ@0FOKA030 H0D@G?S20AAS >0E@0?B3іі.



 � З � З � �  4 .

!9=FDOA4 !9 ІEAGRJP
�4EGFA0S ЭA5D3іS S> �47іAO �B>07 ІEA020AAS !5=FDOA0

 - 3QF0 Q?5>FDOKA0 A5=FD0?PAOS K0EJіJO, S>іS C5DL0C0K0F>B20 1O?і
704G@0AO S> CDOAJOCB20 A52OSў?S?PAOS, іEAGRKOS FB?P>і S> @0FQ@0FOKA0S
A501IB4A0EJP. �07A5= K0EJіJO 1O?і 2OSў?5AO ўE>BEA0, L?SI0@ 2O@SDQAAS

«04EGFA0= QA5D3іі» CDO 7'Sў?5AAі іALOI K0EJіJ G EіEFQ@5.

!5=FDOA0 K0EF0 0CіE20RJJ0 S> « », C0>B?P>і SAO @B3GJP CD0?SJ5JP
CD07 @0FQDOR A570ў206A0, CDO 3QFO@  G DB7AOS
@0E02OS 20DOSAFO, S>іS >0DQ?RRJP 7 @0E0= K0EJіJ, LFB 7'Sў?SRJJ0. "Q0DQFO>і
@SD>GRJP, LFB A5=FDOA0 @B3GJP GFDO@?і20JP >?RK 40 D07304>і HGA40@5AF0?PA030
«'0@G» >BE@0EG.

 � З � З � �  4 . 1 .

!CDB10 �07153AGFP «�SE>BAF0= �0475?PA0EFі»

�QFO 2OC040> 2OS2іJP, LFB  1O?0 C0EFG?іD020A0 ў 403@0FOKA0=
ECDB15 C07153AGJP 9 :.

# 1920-I 3040I Hі7і>і A07іD0?і, LFB  , S>іS 7'Sў?SRJJ0
CDO , 1Oў «15EC5D0COAAO@». �QF0 C0DGL0?0 

, C0>B?P>і 07A0K0?0, LFB QA5D3іS @03?0 1OJP C0475?5A0 1SE>BAJ0.

!5=FDOA0 701SEC5KO?0 ECBE01 «C07153AGJP» A0EFGCEF20ў 1SE>BAJ0= C0475?PA0EJі і
7D01і?0 A501IB4AO@ @0FQ@0FOKA05 C0ASJJ5 « », S>B5 CD04EF0ў?5A0

.

 BJA05 ў705@0475SAA5 1O?B C0EFG?іD020A0 CD07 5 304Bў C0E?S A5=FDOA0 S> ?03іKAO
2OAі> ECDB1O C07153AGJP 1SE>BAJ0= C0475?PA0EJі.

$і?0EBHіS @05 3іEFBDOR 40E?54020AAS і4Qі 1SE>BAJ0= C0475?PA0EJі CD07 DB7AOS
2S4B@OS Hі?0EBHE>іS Q>EC5DO@5AFO 4G@>і, G>?RK0RKO , 

,  і  �5DFD0A0  0E5?0.

�B?PL 3?O1B>05 40E?54020AA5 ECD02O @B60 40JP 3?O1B>іS Hі?0EBHE>іS 2OEAB2O.

! 5=FDOA0

K0EJіJO-CDO2і4O
0EJO?RRKO (FD0AEH0D@GRKOES)

K0EJіJ0 A5=FDOA0
∞ 1SE>BAJ0= C0475?PA0EJі

QA5D35FOKAO EC5>FD Q?5>FDBA0ў
S475DAO@ 1QF0-D0EC0475 CDOAJOC

70I020AAS QA5D3іі

E0@B= 4DB1A0EJі
@BJAO@ G705@0475SAA5@

�0D04B>E ЗSABA0 �0D015?P
"QE5S �0D04B>E !0DOF0 �D3G@5AF �SE>BAJ030  Q3DQEG



#

 � З � З � �  4 . 2 .

«�4EGFA0S ЭA5D3іS» S> �47іAO �B>07 ІEA020AAS
!5=FDOA0

�B>07O іEA020AAS A5=FDOA0 3DGAFGRJJ0 2O>?RKA0 A0 і4Qі «04EGFA0= QA5D3іі», і 3QF0S
QA5D3іS F03B 6 FOCG, LFB і 99% «04EGFA0= QA5D3іі» G Ā  , S>0S Aі1OF0
9C5D0ABEіJJ0 A5=FDOA0:, 01B 99% QA5D3іі, S>0S CDOCіE205JJ0 

.

 � З � З � �  4 . 3 .

�10DBA0 $і7і>і !5=FDOA0

�0E?S 6BDEF>0= 4OE>GEіі E0 ECDB10= GPT-4 010D0AіJP , SA0 CDO=L?0
40 2OEAB2O:

�0L0 EJ2SD46QAA5 [LFB 047іAO@ 4B>070@ 7'Sў?S5JJ0 «04EGFA0S QA5D3іS»]
40>?04A0 04?REFDBў205 EGK0EAO EF0A Hі7і>і A5=FDOA0:

'E5 @5F04O 2OSў?5AAS A5=FDOA0 ў >0AK0F>B2O@ 2OAі>G 010CіD0RJJ0 A0 ўE>BEAOS
2O@SDQAAі і @0FQ@0FO>G.
ГQFOS ўE>BEAOS 2O@SDQAAі HGA40@5AF0?PA0 70EA020AO A0 >0AJQCJOі «04EGFA0= QA5D3іі».
)BJP іEAGRJP DB7AOS 7'S2O, A07іD05@OS ў DB7AOI Q>EC5DO@5AF0?PAOI GEF0ABў>0I (EBA5KAOI,
0F@0EH5DAOI, DQ0>F0DAOI і 3.4.), іAFQDCDQF0JOS 3QFOI 7'Sў S> 4B>070ў іEA020AAS A5=FDOA0
ўEё SLKQ 2OAі>05 7 C5DL0C0K0F>B20= CD01?5@O «04EGFA0= QA5D3іі».

�10DBA0 >0AJQCJOі A5=FDOA0 K0EF0 ў>?RK05 C0ASJJ5 9DQ0?PAOI 7'Sў:, F0>іI S>
K0E02OS EG04ABEіAO і >0DQ?SJOS C0@і6 A07іD0AAS@і і C0475S@і. !0CDO>?04,

 Aі1OF0 «2OS2іў ».

З Hі?0EBHE>030 CGA>FG 3?5460AAS A5 @05 7A0KQAAS, Jі іEAG5 7'S20 4?S F?G@0KQAAS.
�OF0AA5 ў FO@, Jі CD020@5DA0 C0EFG?іD020JP K0EJіJG A5=FDOA0, і 3QFO 2OC040>
2OS2іJP, LFB 047іAO@ 4B>070@ іEA020AAS A5=FDOA0 ў >0AK0F>B2O@ 2OAі>G
7'Sў?S5JJ0 FB?P>і «04EGFA0S QA5D3іS».

 � З � З � �  4 . 4 .

�іEFBDOS !5=FDOA0
1920-I 3040I Hі7і>і A07іD0?і, LFB QA5D35FOKAO EC5>FD Q?5>FDBA0ў, S>іS
7'Sў?SRJJ0 CDO S475DAO@ 1QF0-D0EC0475, 1Oў 915EC5D0COAAO@:, 0 A5
4OE>DQFAO@ >20AF020AO@ QA5D35FOKAO@ EC5>FD0@, S>і K0>0ўES A0 C04EF025

70I020AAS QA5D3іі.

72OLAB20=
@BJA0@G

ў705@0475SAAR

Hі7і>G A5=FDOA0

Q>EC5DO@5AF �BўQA0- Q=AE0 0AFOA5=FDOA0 7 S475DA030 DQ0>F0D0



9�5EC5D0COAA0EJP: A07іD05@030 QA5D35FOKA030 EC5>FD0 04ABEіJJ0 40 F03B H0>F0, LFB
QA5D3іі Q?5>FDBA0ў GF20D0RJP 3?04>і, 15EC5D0COAAO 4OSC07BA 7A0KQAASў, 0 A5
01@S6Bў20RJJ0 4OE>DQFAO@і, >20AF020AO@і QA5D35FOKAO@і ў7DBўAS@і. #
@0FQ@0FOJO 3QF0S EіFG0JOS CD04EF0ў?5A0 «E0@B= 4DB1A0EJR», >0AJQCJOS=, S>0S
JSC5D 2O>0DOEFBў205JJ0 S> 0EAB20 4?S і4Qі >20D>0ў (4DB1AOI Q?5>FDOKAOI 70D040ў)
і S>0S E0@0 C0 E015 9ёEJP: FO@, LFB A07O205JJ0 @BJAO@ G705@0475SAA5@.

"QD@іA «QA5D35FOKAO EC5>FD» @B60 1OJP A5>0?P>і C04@0A?і2O@, C0>B?P>і ёA 1B?PL
HGA40@5AF0?PA0 72S70AO 7 A07іD05@O@і 7A0KQAAS@і @0EO.

�BD0AP CD01?5@O - 7A0>0@іF05 ўD0ўA5AA5 �?P15DF0 Э=ALFQ=A0 E=mc², S>B5
ўEF0A0ў?і205 Q>2і20?5AFA0EJP C0@і6 QA5D3іS= (E) і @0E0= (m), 0C0EDB4>020AGR
IGF>0EJR E2SF?0 (c), і 403@0FOKA05 40CGLKQAA5 >0DQ?SJOі @0FQDOі і @0EO, S>іS D070@
701SEC5K20RJP 0EAB2G 4?S і4Qі 70I020AAS QA5D3іі.

 0E0 Q?5>FDBA0, S>і 7'S2іўES, 1O?0 @5AL0= 70 DB7AіJG @0E C0@і6 C5DL0C0K0F>B2O@
A5=FDBA0@ і >0AK0F>B2O@ CD0FBA0@. �QF0S «04EGFA0S @0E0» 1O?0 A5ў?іKBA0=, LFB
C04>0720?0 іEA020AA5 K0EJіJO A5=FDOA0, S>0S Aі1OF0 «C5D0ABEі?0 QA5D3іR
A570ў206A0».

�QF0S CD01?5@0 «04EGFA0= QA5D3іі» 1O?0 2OD0L0A0 ў 1930 3B475 0ўEFDO=E>і@ Hі7і>0@
�B?PH30A30@ �0G?і 7 S3B CD0C0AB20= A5=FDOA0:

«/ 7D01іў 60I?і2GR DQK, S C0EFG?іD020ў K0EJіJG, S>GR A5?P30 2OS2іJP.»

# 1956 3B475 Hі7і>і  і  D0ECD0J020?і Q>EC5DO@5AF 4?S
A5C0EDQ4A030 2OSў?5AAS A5=FDOA0, 2OD01?5AOI G . ІI
Q>EC5DO@5AF G>?RK0ў D07@SLKQAA5 2S?і>030 DQ75D2G0D0 7 
CB10K 7 S475DAO@ DQ0>F0D0@.

�0?і  A5=FDOA0 Aі1OF0 ў705@0475=AіK05 7 CD0FBA0@і (
) G , 3QFOS CD0FBAO @B3GJP CD0IB47іJP CD0JQE, S>і

A07O205JJ0 . # 3QF0= DQ0>JOі 
ў705@0475=AіK05 7 CD0FBA0@, GF20D0RKO  і . �07іFDBA, GF2BD0AO ў
3QFO@ G705@0475SAAі, IGF>0 0Aі3і?R5 7 Q?5>FDBA0@, GF20D0RKO 420 .
З0FO@ 30@0-CD0@SAі ў705@0475=AіK0RJP 7 @0FQDOS?0@ EJOAFO?SF0D0, 2O>?і>0RKO
ўECOL>G 10KA030 E2SF?0 ( ).

#F20DQAA5 A5=FDBA0ў G CD0JQE5 0420DBFA030 1QF0-D0EC04G CD04EF0ў?S5 C025?іKQAA5
@0EO і C025?іKQAA5 EFDG>FGDA0= E>?040A0EJі EіEFQ@O:

, LFB 2S475 40 1B?PL E>?040A0= S475DA0= EFDG>FGDO.
'2S475AA5 , >B6A0S 7 S>іI @05 E205 ўAі>0?PAOS ў?0EJі20EJі.
З015ECSKQAA5 .

�?0=4 �BўQA $DQ4QDO>  Q=AE
S475DAO@ DQ0>F0DO

204>і@ EJOAFO?SF0D0@

E?0105 ў705@0475SAA5 S4D0@і
2040DB4G EJOAFO?SF0DO

0420DBFAO@ 1QF0-D0EC040@ 0AFOA5=FDOA0
C07іFDBA A5=FDBA

30@0->20AFO

EJOAFO?SJOR

�025?іKQAA5 >B?P>0EJі K0EJіJ G S4DO
і70FBCAOI 20DOSJO=

1B?PL LODB>030 4OSC07BAG S475DAOI G705@0475SAASў і CD0JQE0ў



«�4EGFA0S QA5D3іS» 7-70 C025?іKQAAS @0EO 1O?0 HGA40@5AF0?PAO@ C0>07KO>0@, S>і
CDO2ёў 40 2OEAB2O, LFB A5=FDOA0 C02іAAO іEA020JP S> DQ0?PAOS Hі7іKAOS K0EJіJO.

 � З � З � �  4 . 5 .

«�4EGFA0S ЭA5D3іS» �0-D0A5=H0@G �47іAO �B>07

�0AJQCJOS «04EGFA0= QA5D3іі» C0-D0A5=L0@G 70EF05JJ0 047іAO@ 94B>070@:
іEA020AAS A5=FDOA0.

!GK0EAOS 4QFQ>F0DO, F0>іS S> FOS, LFB 2O>0DOEFBў20RJJ0 ў Q>EC5DO@5AF0I C0
0EJO?SJOі A5=FDOA0, C0-D0A5=L0@G 010CіD0RJJ0 A0 DQ0>JOR 1QF0-D0EC04G,
C04B1AGR 40 0DO3іA0?PA030 Q>EC5DO@5AF0 �BўQA0- Q=AE0.

# �0?0DO@5FDOKAOI �O@SDQAASI, A0CDO>?04, >0AJQCJOS 2OSў?5AAS «04EGFA0=
QA5D3іі» 72S70A0 E0 7Aі6QAA5@ EFDG>FGDA0= E>?040A0EJі, A07іD05@0= G CD0JQE0I 1QF0-
D0EC04G. ЗAі60A0S @0E0 і QA5D3іS >0AK0F>B2030 EF0AG ў C0D0ўA0AAі 7
C5DL0C0K0F>B2O@ A5=FDBA0@ - 3QF0 FB5, LFB CDO2B47іJP 40 QA5D35FOKA030
4OE10?0AEG, S>і CDOCіE205JJ0 A5A03?S405@0@G 0AFOA5=FDOA0, S>і Aі1OF0 «04?SF05
A570ў206A0».

 � З � З � �  4 . 6 .

99% «�4EGFA0= ЭA5D3іі» G �  З2OHAB20=

99% QA5D3іі, S>0S Aі1OF0 «7Aі>05» G , 2OSў?S5 >BD0AP CD01?5@O.

�0?і 7BD>0 EF0AB2іJJ0 72OLAB20=, SA0 4D0@0FOKA0 і Q>EC0A5AFA0 C02S?іK205 E20R
, LFB C02іAA0 >0DQ?S20JP E0 7A0KAO@ 2O?GKQAA5@

. �4A0> A07іD05@0S J5C?020S QA5D3іS E>?0405 @5AL 70 1% 04 K0>0A0=
QA5D3іі. �01 D0EF?G@0KOJP 0EF0FAіS 99% K0>0A030 2O?GKQAAS QA5D3іі, 0EFD0Hі7і>0
CDOCіE205 3QFGR «7Aі>LGR» QA5D3іR A5=FDOA0, S>іS Aі1OF0 S5 2OABESJP.

# D07475?5 CD0 A5=FDBAAOS ✴ 7BD>і 9. 1G475 C0>070A0, LFB A5=FDOA0
2O>0DOEFBў20RJJ0 і ў іALOI @5EJ0I 4?S F?G@0KQAAS 7Aі>A5AAS QA5D3іі. 

 4Q@0AEFDGRJP IGF>05 і Q>EFDQ@0?PA05 0I0?046QAA5 C0E?S іI H0D@іD020AAS ў
72OLAB20=, і «7Aі>L0S QA5D3іS», G?0EJі20S 3QF0@G 0I0?046QAAR, Aі1OF0 «2OABEіJJ0»
A5=FDOA0.

# D07475?5 CD0 �  72OLAB2GR 10. CDO2B47SJJ0 1B?PL C04D01S7AOS 725EF>і CD0
EіFG0JOR 7 3D02іF0JOS= G 72OLAB20=.

72OLAB20=

3D02іF0JO=AGR @0EG ў S4DO
J5C?02B= QA5D3іі

!5=FDBAAOS
7BD>і



 � З � З � �  4 . 7 .

99% «ЗAі>H0= ЭA5D3іі» G  BFAO@ #705@0475SAAі

 Aі1OF0 «72S7205  (K0EF>і Q?5>FDOKA030 70D04G) D070@ G
».  07475? CD0 Q?5>FDBAAO ❄  ?ё4 6.2. C0>07205, LFB @BJA05 ў705@0475SAA5

ёEJP , LFB 07A0K05, LFB @BJA05 ў705@0475SAA5
7'Sў?S5JJ0 .

 BJA05 ў705@0475SAA5 1O?B C0EFG?іD020A0 CD07 5 304Bў C0E?S A5=FDOA0 S> ?03іKAO
2OAі> ECDB1O .

 BJA05 ў705@0475SAA5 Aі>B?і A5 A07іD0?0ES A5C0EDQ4A0, 0?5 CD07 
 A02G>BўJO EёAAS 25D0JP, LFB SAO 7@B3GJP 2O@5D0JP S3B 7 40C0@B30=

1B?PL 40>?04AOI іAEFDG@5AF0ў, S> E254KOJP CG1?і>0JOS 2023 3B40 ў K0EBCіE5
Symmetry:

ЗаAа4Fа @а?B5 4?я AазіDаAAя
« 0E0 >20D>0ў 04>07205 FB?P>і 70 >0?S 1 CD0JQAF0 ,» >060

, Q>EC5DO@5AF0F0D, S>і CD0JG5 ў 
, 475  - K0EJіJ0-C5D0ABEKO> @BJA030 ў705@0475SAAS - 1Oў GC5DLOAR

04>DOFO ў 1979 3B475.

«�EF0FAS5 - 3QF0 QA5D3іS, S>0S 7@SLK05JJ0 ў .  0E0 @0FQDOі
2O7A0K05JJ0 QA5D3іS= @BJA030 ў705@0475SAAS.»

(2023) '4@G F4> E>?484A4 6O@9D4JP @BJA49 ў;49@48;9SAA9?
Source: '0EBCіE Symmetry

 BJA05 ў705@0475SAA5 04>07205 70 99% @0EO CD0FBA0.

$і?0EBHE>іS 4B>07O ў D07475?5 CD0 Q?5>FDBAAO �  ?ё46.2. C0>0720RJP, LFB @BJA05
ў705@0475SAA5 7'Sў?S5JJ0 E0@B= @0FQ@0FOKA0= 4DB1A0EJR, LFB 07A0K05, LFB 3QF0S
99% QA5D3іS 7Aі>?0.

П48EG@Bў64RKO:
1. «ЗAі>L0S QA5D3іS» S> 4B>07 іEA020AAS A5=FDOA0.

2. 99% QA5D3іі, S>0S «7Aі>05» G �  72OLAB20= і S>0S Aі1OF0 2OABEіJJ0 A5=FDOA0.

3. 99% QA5D3іі, S>GR CD04EF0ў?S5 @BJA05 ў705@0475SAA5 ў 2O3?S475 @0EO.

�QF0 ўEё 04ABEіJJ0 40 04AB= і FB= 60 «7Aі>L0= QA5D3іі».

�0?і A5=FDOA0 2O>?RK0RJJ0 7 D073?S4G, A07іD05JJ0 9EC0AF0AA05 і і@3A5AA05:
7'Sў?5AA5 04@BўA030 Q?5>FDOKA030 70D04G ў 2O3?S475 ?5CFBA0ў (Q?5>FDBA0ў), LFB
>0DQ?R5 7 9CD0Sў?5AA5@ EFDG>FGDO: ( ) і @0E0=.

 BJA05 ў705@0475SAA5 >20D>і
CD0FBA5

9E0@0 4DB1A0EJP: (@0FQ@0FO>0)
@0FQ@0FOKA0= Hі>JOS=

C07153AGJP 1SE>BAJ0= C0475?PA0EJі

@0FQ@0FOKAO
403@0FO7@

@0EO AG>?BA0
�0JSDOA0 �іC>0 AS@5J>і@ 40E?54KO@ JQAFDO
DESY 3?RBA

DGIG 3?RBA0ў

C0D040> 7 A5C0D04>G

https://www.symmetrymagazine.org/article/whats-so-hard-about-measuring-the-strong-force
https://www.symmetrymagazine.org/article/whats-so-hard-about-measuring-the-strong-force
https://www.symmetrymagazine.org/article/whats-so-hard-about-measuring-the-strong-force
https://www.symmetrymagazine.org/article/whats-so-hard-about-measuring-the-strong-force
https://www.symmetrymagazine.org/article/whats-so-hard-about-measuring-the-strong-force


�

 � З � З � �  4 . 8 .

�EFO?SFOі !5=FDOA0 (�5D0ўF20DQAAі)
06GJP, LFB A5=FDOA0 F0S@AіK0 0EJO?RRJP C0@і6 FDO@0 EF0A0@і E@0>G
(Q?5>FDBAAO, @RBAAO, F0ў) C04K0E D0EC0ўER4620AAS, 7'S20 2S4B@0S S>

.

�B>07O 0EJO?SJOі 3DGAFGRJJ0 A0 FB= 60 CD01?5@5 «7Aі>L0= QA5D3іі» G 1QF0-D0EC0475.

"DO E@0>і A5=FDOA0 ( ,  і  A5=FDOA0) A5C0EDQ4A0 72S70AO 7
04C0254AO@і , S>іS @0RJP DB7AGR @0EG.

 7'Sў?SRJJ0 EC0AF0AA0 і і@3A5AA0 7 CGA>FG 3?5460AAS EіEFQ@O, >0?і 1 A5
A5=FDOA0, S>іS Aі1OF0 92O>?і>0RJP: іI 7'Sў?5AA5.

З'S20 0EJO?SJOі A5=FDOA0, S> і C5DL0C0K0F>B2OS 4B>07O іEA020AAS A5=FDOA0,
HGA40@5AF0?PA0 70EA020A0 A0 >0AJQCJOі «7Aі>L0= QA5D3іі» і ECDB15 C07153AGJP
1SE>BAJ0= C0475?PA0EJі.

 B7AіJ0 ў @0E5 C0@і6  A5C0EDQ4A0 72S70A0 7 DB7A0EJR @0E
?5CFBA0ў, S>іS 7'Sў?SRJJ0.

# 2OAі>G: 047іAO@ 4B>070@ іEA020AAS A5=FDOA0 7'Sў?S5JJ0 і4QS «7Aі>L0= QA5D3іі»,
AS3?547SKO A0 A07іD05@GR DQ0?PAGR 7'S2G 7 DB7AOI CGA>F0ў 3?5460AAS, S>0S
C0FD01G5 F?G@0KQAAS.

 � З � З � �  4 . 9 .

!9=FDOAAO &G@4A
�B>07O "03B, (FB !5=FDOA0 !5  B3GFP ІEA020FP

!S40ўAі A02G>B2O 0DFO>G? CD0 A5=FDOA0, >0?і S3B >DOFOKA0 CD00A0?і7020JP 7
40C0@B30= Hі?0EBHіі, C0>07205, LFB A02G>0 A5 CDO7A05 FB5, LFB C02іAA0 ?іKOJJ0
6і846BKAO@: A5=FDOA0 A5 @B3GJP іEA020JP.

(2024) Э>EC5DO@5AFO 7 Jё@A0= @0FQDOS= 0FDO@?і20RJP C5DLO CB3?S4 A0
9A5=FDOAAO FG@0A:
!5=FDOAAO FG@0A C07A0K05 AB2O ECBE01 A07іD0AAS A5=FDOA0, 0?5 ў>07205 A0 C0K0F0> >0AJ0
2OSў?5AAS Jё@A0= @0FQDOі.
Source: Science News

0EJO?SJOS A5=FDOA0

Q?5>FDBAAO @RBAAO F0ў
04@BўA0 70D0460AO@і ?5CFBA0@і

�5CFBAO

E@0>0@і A5=FDOA0

https://www.sciencenews.org/article/neutrino-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutrino-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutrino-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutrino-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutrino-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutrino-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutrino-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutrino-fog-dark-matter-experiments


Э>EC5DO@5AFO C0 2OSў?5AAR Jё@A0= @0FQDOі ўEё 1B?PL GE>?04ASRJJ0 FO@, LFB
JSC5D A07O205JJ0 « », LFB 07A0K05, LFB 7 C025?іKQAA5@
04KG20?PA0EJі 2O@SD0?PAOI 4QFQ>F0D0ў, A5=FDOA0 Aі1OF0 ўEё 1B?PL
970FG@0AP20RJP: 2OAі>і.

&і>020 ў 3QFOI Q>EC5DO@5AF0I FB5, LFB A5=FDOA0 ў705@0475=AіK05 7 GEі@  S>
JQ?O@, 0 A5 FB?P>і 7 0EB1AO@і , F0>і@і S>  Jі , LFB
07A0K05, LFB Hі?0EBHE>0S >0AJQCJOS  01B («

») CDO@SAS?PA0S.

�QF0 «>035DQAFA05» ў705@0475SAA5 C0FD01G5, >01 A5=FDOA0 ў705@0475=AіK0?0 7
A5>0?P>і@і AG>?BA0@і (K0EF>0@і S4D0) 04A0K0EB20 і, LFB E0@05 206A05, і@7A9AA4.

І4QAFOKA0EJP GES3B S4D0 (GE5 K0EF>і D070@) HGA40@5AF0?PA0 D0EC07A05JJ0 A5=FDOA0
ў S3B 9>035DQAFAO@ G705@0475SAAі:.

І@3A5AA0S, >0?5>FOўA0S CDODB40 >035DQAFA030 
HGA40@5AF0?PA0 EGCSDQKOJP S> 

 і F0@G DB5іJP >4AJQCJOR A9=FDOA4 A9E4CD4ў8A4=.

A5=FDOAAO@ FG@0A0@

S4DB@
AG>?BA0@і CD0FBAO A5=FDBAO

@BJA0= Q@5D46QAFA0EJі 1B?PL KO@ EG@0
K0EF0>

ў705@0475SAAS A5=FDOA0 7 S4DB@
K0EJіKA0@G, F0> і I20?5C04B1A0@G 0CіE0AAR

A5=FDOA0



 � З � З � �  5 .

�3?S4 Э>EC5DO@5AF0ў 7 !5=FDOA0:

.  і?PSD4O 4B?0D0ў З(� ў>?0475AO ў
 C0 ўEі@ E25J5.

!0CDO>?04,  >0LF020ў 3,3
@і?PSD40 4B?0D0ў З(�, і F0>іI 1G4G5JJ0 L@0F.

"O@ K0E0@, Hі?0EBHіS @B60 7D01іJP A0@AB30 ?5CL 70 3QF0:

(2024) !9EGC48;9AA9 @4EO A9=FDOA4 @B:4 C4IіEAGJP 4EAB6O >4E@4?B7іі
�0E@0?03іKAOS 40475AOS C0>0720RJP A5K0>0AOS @0EO A5=FDOA0, G>?RK0RKO @03KO@0EJP AG?S2B=
01B 04@BўA0= @0EO.
Source: Science News

�QF05 40E?54020AA5 C0>07205, LFB @0E0 A5=FDOA0 7@SAS5JJ0 ў K0E5 і @B60 1OJP
04@BўA0=.

«�0?і CDOASJP GEё 70 KOEFGR @0A5FG, LFB 7'Sў?S5JJ0 2S?і>0= 0302BD>0=..., F04O
A0@ 2і402BKA0 C0FDQ1A0 AB20S Hі7і>0,» >060 >0E@B?03 

 ў ІF0?іі, 047іA 7 0ўF0D0ў CD0JO.

$ і7і>0 A5=FDOA0 - 3QF0 2S?і>і 1і7A5E
Q>EC5DO@5AFO C0 2OSў?5AAR A5=FDOA0

�?O1B>і �0475@AO !5=FDOAAO Э>EC5DO@5AF (DUNE)

&7SA@QAPE>0S �0475@A0S �5=FDOAA0S �1E5D20FBDOS (JUNO) - �5EJ07A0IB460AA5: КіF0=
NEXT (�5=FDOAAO Э>EC5DO@5AF 7 КE5ABA020= TPC) - �5EJ07A0IB460AA5: ІEC0AіS

 - М5EJ07A0IB460AA5: �0ў4Aё2O CB?REù  �5=FDOAA0S �1E5D20FBDOS IceCube

 - М5EJ07A0IB460AA5: Мі675@A05 @BD0KM3NeT (КG1іKAO Кі?0@5FD �5=FDOAAO "Q?5E>BC)
 - М5EJ07A0IB460AA5: Мі675@A05 @BD0ANTARES (�EFD0AB@іS 7 �5=FDOAAO@ "Q?5E>BC0@ і �0E?54020AA5 �1іE0?PA030 �ESDB447S)

 - М5EJ07A0IB460AA5: КіF0=�5=FDOAAO Э>EC5DO@5AF �0S-�Q=
 - М5EJ07A0IB460AA5: /CBAіSЭ>EC5DO@5AF "B>0= 40 К0@іё>0 (T2K)

 - М5EJ07A0IB460AA5: /CBAіS!GC5D-К0@іS>0A40
 - М5EJ07A0IB460AA5: /CBAіS�іC5D-К0@іS>0A40

 - М5EJ07A0IB460AA5: /CBAіSJPARC (/CBAE>і КB@C?5>E �0E?54020AASў �D0FBAAOI �0E>0D0?PAі>0ў)
 at (5D@і?01�D03D0@0 К0DBF>010702OI �5=FDOA0 (SBN)
 - М5EJ07A0IB460AA5: ІA4OSІA4O=E>0S �5=FDOAA0S �1E5D20FBDOS (INO)

 - М5EJ07A0IB460AA5: К0A040!0415DO=E>0S �5=FDOAA0S �1E5D20FBDOS (SNO)
 - М5EJ07A0IB460AA5: К0A040SNO+ (!0415DO=E>0S �5=FDOAA0S �1E5D20FBDOS �?RE)

 - М5EJ07A0IB460AA5: (D0AJOSDouble Chooz
 - М5EJ07A0IB460AA5: Г5D@0AіSKATRIN (К0D?EDGQE>і "DOJі52O �5=FDOAAO Э>EC5DO@5AF)

 - М5EJ07A0IB460AA5: ІF0?іS/ГD0A-!0EBOPERA (�D05>F �EJO?SJO= 7 Э@G?PEі=AO@ "DQ>іA302O@ �C0D0F0@)
 - М5EJ07A0IB460AA5: З?GK0AOS ШF0FOCOHERENT (К035DQAFA05 �DG3>05  0EE5=20AA5 �5=FDOA0-/4DB)

 - М5EJ07A0IB460AA5:  0EіS�0>E0AE>0S �5=FDOAA0S �1E5D20FBDOS
 - М5EJ07A0IB460AA5: ІF0?іSBorexino

 - М5EJ07A0IB460AA5: ІF0?іSCUORE (КDOS35AA0S �0475@A0S �1E5D20FBDOS 4?S  Q4>іI �0475=)
 - М5EJ07A0IB460AA5: К0A040DEAP-3600

 - М5EJ07A0IB460AA5: ІF0?іSGERDA (�0Eіў �5D@0Aі52OI �QFQ>F0D0ў)
 - М5EJ07A0IB460AA5: К0A040HALO (�5?і520S і !2іAJB20S �1E5D20FBDOS)

 - М5EJ07A0IB460AAі: З?GK0AOS
ШF0FO, Г5D@0AіS і  0EіS
LEGEND (�S?і>і #71030K0AO �5D@0Aі52O Э>EC5DO@5AF 4?S �57A5=FDOAA030 �20=AB30 �QF0- 0EC04G)

 - М5EJ07A0IB460AA5: З?GK0AOS ШF0FOMINOS (�BLG> �5=FDOAAOI �EJO?SJO= A0 �0?BўAO@ ІA6Q>F0DO)
 - М5EJ07A0IB460AA5: З?GK0AOS ШF0FONOvA (З'Sў?5AA5 νe C0-70 2BEER NuMI)

 - М5EJ07A0IB460AAі: ІF0?іS, З?GK0AOS ШF0FOXENON (Э>EC5DO@5AF C0 &ё@A0= �0FQDOі)

!0AAі �0APёJJі 7 "DQAJ>030
ўAі25DEіFQF0

https://www.sciencenews.org/article/neutron-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutron-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutron-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutron-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutron-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutron-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutron-fog-dark-matter-experiments
https://www.sciencenews.org/article/neutron-fog-dark-matter-experiments


$і?0EBHіS @B60 CDO7A0JP, LFB 3QFOS «01EGD4AOS» 2OAі>і C0IB47SJP 7 403@0FOKA0=
ECDB1O C07153AGJP .∞ 1SE>BAJ0= C0475?PA0EJі



 � З � З � �  6 .

ø  �8@BўAO Э?9>FDOKAO З4D48 (-)
�5DH0EA0S !і?0 ІEA020AAS

"D04OJO=AO CB3?S4 A0  K0EF0 D073?S405 a  
 (+) S> HGA40@5AF0?PAGR Hі7іKAGR 25?іKOAR, DBўAGR і EGCD0JP?53?GR ø

 (-). �4A0>, 1B?PL Hі?0EBHE>і 013DGAF020AO C04OIB4
- D073?S40JP 4040FAO 70D04 S> @0FQ@0FOKAGR >0AEFDG>JOR, S>0S CD04EF0ў?S5
«K0>0AA5» 01B «G7Aі>A5AA5» 107020= EFDG>FGDA0= H0D@0JOі, S>0S 1B?PL
HGA40@5AF0?PA0 CD0Sў?S5JJ0 CD07 04@BўAO Q?5>FDOKAO 70D04 (Q?5>FDBA).

 � З � З � �  6 . 1 .

⚛ �F0@
 0FQ@0FOKA05 0CіE0AA5 ⚛  - 3QF0 S4DB, S>B5 7@SLK05 CD0FBAO (+1 Q?5>FDOKAO
70D04) і A5=FDBAO (0), 0>DG60A05 0D1іF0?PAO@і Q?5>FDBA0@і (-1 Q?5>FDOKAO 70D04).
�B?P>0EJP Q?5>FDBA0ў 2O7A0K05 і4QAFOKA0EJP і ў?0EJі20EJі 0F0@0.

Э?5>FDBA CD04EF0ў?S5 JQ?O ?і> ø  04@BўA030 Q?5>FDOKA030 70D04G (-1).

�F0@ 2O7A0K05JJ0 10?0AE0@ C0@і6 4040FAO@ 70D040@ CD0FBA0ў G S4DO і 04@BўAO@
70D040@ 0D1іF0?PAOI Q?5>FDBA0ў. �QFO 10?0AE Q?5>FDOKAOI 70D040ў 7'Sў?S5JJ0
HGA40@5AF0?PAO@ 4?S ў7Aі>A5AAS 0F0@A0= EFDG>FGDO.

!S40ўAS5 40E?54020AA5, 0CG1?і>020A05 ў Nature ў 25D0EAі 2024 3B40, 2OS2і?0, LFB
Q?5>FDBAO @B3GJP C5D0ў7OIB47іJP іA4O2і4G0?PAO >0AFQ>EF 0F0@0 і ўF20D0JP
EF01і?PAOS, HGA40@5AF0?PAOS EG2S7і E0@0EFB=A0, 157 0F0@A030 >0AFQ>EFG. �QF0 405

Q?5>FDOKAO 70D04 4040FAO Q?5>FDOKAO
70D04
04@BўA0@G Q?5>FDOKA0@G 70D04G

0F0@0



Q@CіDOKA05 E254K0AA5 F03B, LFB 04@BўAO Q?5>FDOKAO 70D04 (-) C02іA5A 1OJP
HGA40@5AF0?PAO@ 4?S EFDG>FGDO 0F0@0, G>?RK0RKO S3B CD0FBAAGR EFDG>FGDG.

(2024) �іAGE ПB?іA7 5Oў CD46O: !46G>BўJO C4J69D8;і?і EFB748B6GR FQBDOR Q?9>FDBAA4=
EG6S;і
ПD0DOўAB5 40E?54020AA5 C0J25D47і?0 іEA020AA5 EF01і?PA0= 04A0Q?5>FDBAA0= >020?5AFA0= EG2S7і
C0@і6 42G@0 A570?56AO@і 0F0@0@і 2G3?SDB4G.
Source: SciTechDaily | Nature

 � З � З � �  6 . 2 .

Э?9>FDBA
�  �GD10?>і, |  �DOHF0?і і ❄  �ё4

Э?5>FDBAO @B3GJP E0@00D30Aі7Bў20JJ0 ў EFDG>FGD020AOS EF0AO, F0>іS S>
, 157 CDOEGFA0EJі 0F0@0ў, LFB 40?5= 40>07205, LFB Q?5>FDBAO

A570?56AOS 04 0F0@A0= EFDG>FGDO.

# EF0A5 , , і
 ў 3QF0= EіEFQ@5, A0720AOS , CD0Sў?SRJP

, S>іS A5 7'Sў?SRJJ0 JQ?O@і >D0FAO@і
HGA40@5AF0?PA030 JQ?030 04@BўA030 70D04G Q?5>FDBA0 (-1). �QF0 405 Hі?0EBHE>05
E254K0AA5 , Hі?0EBHE>0= >0AJQCJOі, S>0S 0CіE205 H5AB@5A, 475
ў?0EJі20EJі, C02B47іAO 01B EFDG>FGDO 2OLQ=L030 ў7DBўAR ў EіEFQ@5 A5?P30 725EJі 40
01B CD04>070JP 7 >0@C0A5AF0ў Aі6Q=L030 ў7DBўAR і іI G705@0475SAASў, LFB
72OK0=A0 A07O20RJP « ».

, G?0EJі2O , 7'Sў?S5JJ0
CD0S20= , 0 A5 CD04EF0ў?5AA5@ EF01і?PA0=,
Hі7іKA0= EFDG>FGDO.

, C0>B?P>і SAO
CD04EF0ў?SRJP 15EC5D0COAAO, C04B1AO A0 204>0EJP CD0JQE H0D@іD020AAS
EFDG>FGDO.

 5A02іF0 1070205 2OD0ўABў20AA5 ECіA0 04@BўA030 Q?5>FDOKA030 70D04G (-1),
CD04EF0ў?5A05 Q?5>FDBA0@, 7'Sў?S5JJ0 0EAB20= 4?S @0FQ@0FOKA030 0CіE0AAS
4DB102030 70D04G, S>і CD04EF0ў?S5 ў7Aі>?GR >DOLF0?іKAGR EFDG>FGDG Q?5>FDBAA0=
1GD10?>і, C0>0720RKO, LFB 04@BўAO 70D04 7'Sў?S5JJ0 HGA40@5AF0?PAO@ 4?S
ў7Aі>?0= EFDG>FGDO і, F0>і@ KOA0@, HGA40@5AF0?PAO@ 4?S ў7Aі>A5AAS EFDG>FGDO ў
C5DLGR K0D3G.

Q?5>FDBAAO �  ?ё4

Q?5>FDBAA030 ?ё4G Q?5>FDBAO ўF20D0RJP >DOLF0?5C04B1AGR EFDG>FGDG
G71G46QAAі Q?5>FDBAAO@і �  1GD10?>0@і
4DB102OS Q?5>FDOKAOS 70D04O

@BJA474 ў;Aі>A9AAS

1B?PL KO@ EG@0 K0EF0>

�DB102O 04@BўAO Q?5>FDOKAO 70D04 Q?5>FDBAAO@ 1GD10?>0@
E0@B30 CD0JQEG H0D@іD020AAS EFDG>FGDO

Э?5>FDBAAOS 1GD10?>і C0 E20ё= CDODB475 7'Sў?SRJJ0 4OA0@іKAO@і

https://scitechdaily.com/linus-pauling-was-right-scientists-confirm-century-old-electron-bonding-theory/
https://scitechdaily.com/linus-pauling-was-right-scientists-confirm-century-old-electron-bonding-theory/
https://scitechdaily.com/linus-pauling-was-right-scientists-confirm-century-old-electron-bonding-theory/
https://scitechdaily.com/linus-pauling-was-right-scientists-confirm-century-old-electron-bonding-theory/
https://scitechdaily.com/linus-pauling-was-right-scientists-confirm-century-old-electron-bonding-theory/
https://scitechdaily.com/linus-pauling-was-right-scientists-confirm-century-old-electron-bonding-theory/
https://scitechdaily.com/linus-pauling-was-right-scientists-confirm-century-old-electron-bonding-theory/
https://scitechdaily.com/linus-pauling-was-right-scientists-confirm-century-old-electron-bonding-theory/
https://scitechdaily.com/linus-pauling-was-right-scientists-confirm-century-old-electron-bonding-theory/
https://www.nature.com/articles/s41586-024-07965-1
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Э?5>FDBAA05 ☁  �B1?0>0
$5AB@5A  CD04EF0ў?S5 SLKQ 047іA CDO>?04 F03B, S> 04@BўAO
Q?5>FDOKAO 70D04 G2B47іJP E0CD0ў4AGR A02і7AG і A572B4A0EJP. !FDG>FGDG
Q?5>FDBAA030 2B1?0>0 A5?P30 CD04>070JP 01B 7@04Q?S20JP 7 2540AAS S3B 0EB1AOI
K0EF0>.

# E2SF?5 H5AB@5A0ў , 0>FOўA0S і
0D30Aі7GRK0S DB?S Q?5>FDBA0 ў 10?0AE020AAі 4040FA030 70D04G S4D0 0F0@0 405 4B>07O
F03B, LFB Q?5>FDBA 7'Sў?S5JJ0 HGA40@5AF0?PAO@ 4?S EFDG>FGDO 0F0@0, LFB 07A0K05,
LFB 04@BўAO Q?5>FDOKAO 70D04 (-1) C02іA5A 1OJP HGA40@5AF0?PAO@ 4?S CD0FBA0
(+1).

Q?5>FDBAA030 2B1?0>0

Q?5>FDBAA030 �  ?ё4G, �  1GD10?0> і ☁  2B1?0>0
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�64D>і
�DB102OS Э?5>FDOGAOS З0D04O

 0FQ@0FOKA05 0CіE0AA5 CD0FBA0 (+1) E>?0405JJ0 7 FDBI , S>іS
HGA40@5AF0?PA0 2O7A0K0RJJ0 : 420 «25DIAіS» >20D>і
(+2/3 Q?5>FDOKA030 70D04G) і 047іA «Aі6Aі» >20D> (-1/3 Q?5>FDOKA030 70D04G).

 0FQ@0FOKA0S >0@1іA0JOS FDBI 4DB102OI Q?5>FDOKAOI 70D040ў 405 ў 2OAі>G JQ?O
4040FAO Q?5>FDOKAO 70D04 CD0FBA0 +1.

�O?B ўEF0ABў?5A0, LFB 04@BўAO 70D04 Q?5>FDBA0 7'Sў?S5JJ0 HGA40@5AF0?PAO@ 4?S
0F0@A0= EFDG>FGDO і F0@G C02іA5A 1OJP HGA40@5AF0?PAO@ F0>E0@0 4?S EG10F0@A0=,
CD0FBAA0= EFDG>FGDO. �QF0 07A0K05, LFB 4DB102O 04@BўAO 70D04 >20D>0 (-1/3)
C02іA5A CD04EF0ў?SJP 10702O H5AB@5A H0D@іD020AAS EFDG>FGDO.

�QF05 Hі?0EBHE>05 E254K0AA5 C0>07205, LFB @5A02іF0 94DB1020EJP S> F0>0S:
(@0FQ@0FO>0) HGA40@5AF0?PA0 2O7A0K05 FB5, LFB A07O205JJ0 « », S>0S
Aі1OF0 «72S7205 >20D>і (4DB1і Q?5>FDOKA030 70D04G) D070@ G CD0FBA5».

>20D>0ў
4DB10@і Q?5>FDOKA030 70D04G

@BJA0= Eі?0=

dd
uuuu
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⚛ !9=FDBA
 0FQ@0FOGA0S $і>FOS, S>0S �D04EF0ў?S5 З2S7>G !FDG>FGDO-

�D02іF0FOі

# E2SF?5 2OLQ=CDO25475AOI 2OC04>0ў, 1O?B 1 ?ё3>0 7D07G@5JP, LFB  - 3QF0
@0FQ@0FOKA0S Hі>JOS, S>0S CD04EF0ў?S5 «@аEG» A570?56A0 04 >0DQ?S20A0=
CD0FBAA0= EFDG>FGDO ў >0AFQ>EJ5 E>?040A0EJі EFDG>FGDO, LFB 40?5= C04FDO@?і205
і4QR 72S7>і EFDG>FGDO-3D02іF0JOі, S>0S 1O?0 D0EF?G@0K0A0 ў D07475?5 3.2..

�0 @5DO F03B S> 0F0@O EF0AB2SJJ0 1B?PL E>?040AO@і, 7 1B?PL 2OEB>і@і 0F0@AO@і
AG@0D0@і, >B?P>0EJP CD0FBA0ў G S4DO C02S?іK205JJ0. �QF0S C02S?іK0A0S E>?040A0EJP
CD0FBAA0= EFDG>FGDO EGCD0204605JJ0 A501IB4A0EJR ў?іK20JP 04C0254AO
Q>EC0A5AJOS?PAO DBEF @0EO. �0AJQCJOS A5=FDBA0 E?G6OJP @0FQ@0FOKA0=
01EFD0>JOS=, S>0S CD04EF0ў?S5 Q>EC0A5AJOS?PA05 C025?іKQAA5 @0EO, 72S70A05 7
D0EFGK0= E>?040A0EJR CD0FBAA0= EFDG>FGDO.

!5=FDBAO A5 7'Sў?SRJJ0 E0CD0ў4O «E201B4AO@і» і A570?56AO@і K0EJіJ0@і, 0?5
HGA40@5AF0?PA0 70?560JP 04 CD0FBAA0= EFDG>FGDO і @BJA0= S475DA0= Eі?O, S>0S S5
2O7A0K05. !5=FDBA @B6A0 D073?S40JP S> @0FQ@0FOKAGR Hі>JOR, S>0S CD04EF0ў?S5
G7Aі>A5AA5 E>?040AOI 0F0@AOI EFDG>FGD і HGA40@5AF0?PAGR EG2S7P 7
Q>EC0A5AJOS?PAO@ DBEF0@ 3D02іF0JO=AOI QH5>F0ў, 0 A5 S> HGA40@5AF0?PAGR
K0EJіJG E0@G C0 E015.

�0?і A5=FDBA D0EC0405JJ0 A0 CD0FBA і Q?5>FDBA, EіFG0JOS ў>?RK05 7Aі6QAA5
EFDG>FGDA0= E>?040A0EJі. З0@5EF Hі?0EBHE>030 ?03іKA030 L?SIG і CDO7A0AAS «72S7>і
E>?040A0EJі EFDG>FGDO і 3D02іF0JOі», S> 0CіE0A0 ў D07475?5 3.2., A02G>0 2OA0IB47іJP
Hі>FOўAGR 9K0EJіJG:.

!5=FDBA
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�4 ⚛ !5=FDBAA0= ЗBD>і 40 'BDA0= �7іDO
4QS CD0 FB5, LFB A5=FDBAO CD04EF0ў?SRJP FB?P>і @0EG 157 >0DQ?S20A0= @0FQDOі
01B ўAGFD0A0= EFDG>FGDO, C04@0JBў205JJ0 4B>070@і 7 .

!5=FDBAAOS 7BD>і ўF20D0RJJ0 ў Ā  , C0475і, >0?і  (8-20
D07Bў @0EO ) E>і4205 E205 7A5LAіS C?0EFO, 0 S5 S4DB IGF>0 C02S?іK205 Eі?G
CDOJS3A5AAS.

ЗBD>і 7 @0E0= @5AL 70 8 EBA5KAOI @0E EF0AB2SJJ0 , G FB= K0E
S> 7BD>і 7 @0E0= 1B?PL 70 20 EBA5KAOI @0E EF0AB2SJJ0 . �06A0
047A0KOJP, LFB >0DOKA52O >0D?і> 72OLAB20= CDOAJOCB20 04DB7Aі205JJ0 04
>0DOKA52030 >0D?і>0 « », S>і ў7Aі>05 ў 2OAі>G 

.

!0EFGCAOS 4B>07O C0>0720RJP, LFB EіFG0JOS 7 A5=FDBAA0= 7BD>0= G>?RK05
Q>EFDQ@0?PAGR 3D02іF0JOR 157 >0DQ?SJOі 7 @0FQDOS=:

1. Х4?B8A49 S8DB: �D0>FOKA0 A5 2OSў?S5JJ0 J5C?02B5 2OCD0@5AP20AA5. �QF0
A0ўCDBEF EGCSDQKOJP і4Qі, LFB іI Q>EFDQ@0?PA0S 3D02іF0JOS 2O>?і>0A0
@0FQDOS= 25?P@і 2OEB>0= LKO?PA0EJі, C0>B?P>і F0>0S LKO?PA0S @0FQDOS
C02іAA0 1O?0 1 2OCD0JBў20JP 7A0KAGR ўAGFD0AGR J5C?OAR.

�02B4?5 EF0A40DFA0= FQBDOі, «04EGFA0S QA5D3іS» 2OABEіJJ0 A5=FDOA0.  07475?
4. C0>07205, LFB A5=FDOA0 A5 іEAGRJP.

2. �8EGFA4EJP E69F?46B74 6OCD4@9AP64AAS: З@SALQAA5 H0FBAA030
2OCD0@5AP20AAS 04 A5=FDBAAOI 7BD0> 40 CBўA0= A5@03KO@0EJі S3B
2OSў?5AAS C0>07205, LFB іI 3D02іF0JOS A5 72S70A0 7 

.

3. �SDKQAA9 і C4?SDA4EJP: !07іD0AA5, LFB 2SDKQAA5 A5=FDBAAOI 7BD0> A5
70?56OJP 04 @0EO іI S4D0, C0>07205, LFB іI 3D02іF0JOS A5 72S70A0 A5C0EDQ4A0 7
GAGFD0A0= EFDG>FGD0=, S>0S >DGJіJJ0.

4. П9D4ўF64DQAA9 ў KBDAOS 8;іD>і: !07іD05@0S Q20?RJOS A5=FDBAAOI 7BD0> G
KBDAOS 47іD>і 7 JS30@ K0EG, S>0S >0DQ?R5 7 іI 0EFO20AA5@, C0>07205 A0
HGA40@5AF0?PAGR EG2S7P C0@і6 3QFO@і 42G@0 Q>EFDQ@0?PAO@і
3D02іF0JO=AO@і 7'S20@і.

A5=FDBAAOI 7BD0>

72OLAB20= @0EіўA0S 7BD>0
!BAJ0

>0DOKA52O@ >0D?і>0@
KBDA0= 47іD>0=

ASў40?0= 7BD>і ASў40?030
7BD>0ўF20DQAAS

FOCB2O@і
Q?5>FD0@03AіFAO@і CD0JQE0@і, 70EA020AO@і A0 @0FQDOі
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%0?B4A05 S4DB

!5=FDBAAOS 7BD>і, S> і KBDAOS 47іD>і, @0RJP A0472OK0= Aі7>GR FQ@C5D0FGDG
C025DIAі, LFB EGCSDQKOJP і4Qі, LFB іI Q>EFDQ@0?PA0S @0E0 2O>?і>0A0 @0FQDOS=
25?P@і 2OEB>0= LKO?PA0EJі.

, 04
47SESF>0ў @і?PёA0ў 3D04GE0ў �5?P2іA0 40 ўES3B A5>0?P>іI FOESK 3D04GE0ў �5?P2іA0.
!07іD05@OS FQ@C5D0FGDO C025DIAі 7A0KA0 Aі6Q=LOS 70 FOS, S>іS K0>0?іES 1, >0?і 1
Q>EFDQ@0?PA0S @0E0 >0DQ?S20?0 7 @0FQDOS= 25?P@і 2OEB>0= LKO?PA0EJі.
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�4EGFA0EFP E25F?02B30 2OCD0@5AP20AAS

, LFB CDO2S?B 40 іI >?0EіHі>0JOі S>
C0FQAJO=AOI @іAі-KBDAOI 47іD0>.

�EFO20AA5 і 04EGFA0EJP H0FBAA030 2OCD0@5AP20AAS D070@ 40RJP 4B>07O F03B, LFB
EіFG0JOS C0 E20ё= CDODB475 7'Sў?S5JJ0 CDOAJOCB20 A5H0FBAA0=. �R1OS H0FBAO,
S>іS 2OCD0@5AP20RJJ0 A5=FDBAA0= 7BD>0=, C0IB47SJP 7 іI 0ESDB447S, S>B5 >DGJіJJ0 і
Q?5>FDOKA0 A5=FD0?і7G5JJ0, C0>G?P A5=FDBAA0S 7BD>0 1B?PL A5 2OCD0@5AP205
H0FBAO і ?іKOJJ0 C5D0ўF2BD0A0= G KBDAGR 47іD>G.
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�4EGFA0EFP 2SDGQAAS 01B C0?SDA0EFі

"B5, LFB ?іKOJJ0 2SDKQAA5@ G A5=FDBAA0= 7BDJO, 7'Sў?S5JJ0 2SDKQAA5@ S5
0ESDB447S, 0 A5 ўAGFD0A0= EFDG>FGDO.

!07іD0AAі 70  C0>0720RJP D0CFBўA05 C025?іKQAA5 IGF>0EJі 2SDKQAAS
 (IGF>0 >DGJSKOIES A5=FDBAAOI 7BD0>), LFB C0>07205 A0 FB5, LFB FB5, LFB

>DGJіJJ0, A5 70?56OJP 04 3D02іF0JOі ў S4DO.
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�5D0ўF20DQAA5 ў GBDAOS 47іD>і

�040F>B2O@ 4B>070@ 7'Sў?S5JJ0 FB= H0>F, LFB A5=FDBAAOS 7BD>і 7 JS30@ K0EG
Q20?RJOSAGRJP G KBDAOS 47іD>і. ЁEJP 4B>07O F03B, LFB 0EFO20AA5 A5=FDBAAOI

!5=FDBAAOS 7BD>і IGF>0 0EFO20RJP C0E?S E20=3B ўF20DQAAS ў 72OLAB20=

!07іD0?0ES 7@SALQAA5 H0FBAA030 2OCD0@5AP20AAS 04 A5=FDBAAOI 7BD0> 40 F0>B=
EFGC5Aі, LFB SAO 1B?PL A5 2OSў?SRJJ0

71BS@і CG?PE0D0ў
CG?PE0D0ў



7BD0> >0DQ?R5 7 іI C5D0ўF20DQAA5@ G KBDAGR 47іD>G.

�0?і 0ESDB4475 A5=FDBAA0= 7BD>і EF0AB2іJJ0 «A5=FDBAAO@», JSC?B 7 0ESDB447S
7@SAL05JJ0, G FB= K0E S> A0472OK0= @0EіўA05 S4DB 70EF05JJ0, LFB CDO2B47іJP 40
A07іD05@030 0EFO20AAS A5=FDBAA0= 7BD>і і 7@SALQAAS  40
AG?S.
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�0DO7BAF C0475=

І4QS, LFB «E2SF?B A5 @B60 C0>іAGJP» 
KBDA0= 47іD>і, 7'Sў?S5JJ0 ASCD02і?PA0= 7 Hі?0EBHE>030 CGA>FG 3?5460AAS.

&SC?B і E2SF?B HGA40@5AF0?PA0 70?560JP 04 CD0Sў?5AAS Q?5>FDOKA030 70D04G і
72S70AOI 7 і@ Q?5>FD0@03AіFAOI CD0JQE0ў. "0@G 04EGFA0EJP 2OCD0@5AP20AAS JSC?0 і
E2SF?0 7 S4D0ў A5=FDBAAOI 7BD0> і KBDAOI 47іD0> E254KOJP CD0 HGA40@5AF0?PAGR
04EGFA0EJP CD0Sў?5AAS Q?5>FDOKA030 70D04G ў 3QFOI Q>EFDQ@0?PAOI 3D02іF0JO=AOI
0ESDB447SI.

�B>07O C0>0720RJP, LFB >0AFQ>EF KBDAOI 47іD0> і A5=FDBAAOI 7BD0>
HGA40@5AF0?PA0 2O7A0K05JJ0 7Aі6QAA5@ 9C0FQAJOS?G CD0Sў?5AAS 04@BўA030
Q?5>FDOKA030 70D04G: 40 AG?S, LFB @0FQ@0FOKA0 CD04EF0ў?5A0 S> ⚛ A5=FDBA 01B
«FB?P>і @0E0» 157 CDOKOAA0= >0DQ?SJOі Q?5>FDBA/CD0FBA (@0FQDOS). # 2OAі>G
EіFG0JOS EF0AB2іJJ0 CDOAJOCB20 A5A0>іD020A0= і A5C0?SDA0=, і D070@ 7 FO@,
A9іEAGRK4=.
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∞ !іA3G?SDA0EFP
"B5, LFB ?іKOJJ0 іEAGRKO@ G KBDA0= 47іDJO і A5=FDBAA0= 7BDJO, 7'Sў?S5JJ0 іI
7A5LAі@ 0ESDB4475@, і F0@G ў @0FQ@0FOJO 3QFOS EіFG0JOі CDO2B47SJP 40
9 :, @0FQ@0FOKA0= 01EGD4A0EJі, S>0S ў>?RK05 9

:.

HBF0-2OCD0@5AP20AAS

30DO7BAF C0475= 01B «>DBC>G A5720DBFG»

EіA3G?SDA0EJі C0FQAJO=AGR ∞
1SE>BAJ0EJP
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�B?PL C48D45S;AO CB7?S8 A4 �
З6OLAB6GR

4DB , S>B5 >0?0CEG5, 04KG205 4D0@0FOKA05 A5CD0C0DJO=A05
C025?іKQAA5 @0EO C04K0E 3D02іF0JO=A030 >0?0CEG. �0?і 7A5LAіS C?0EFO і 1B?PL
70 50% C5DL0C0K0F>B20= @0FQDOі 2O>і420RJJ0 E0 7BD>і, >B?P>0EJP @0FQDOS?G ў

S4DO 7@SAL05JJ0 ў C0D0ўA0AAі 7 4D0@0FOKAO@ C025?іKQAA5@ @0EO S4D0, S>B5
>0?0CEG5.

�O>іAGFOS 7A5LAіS C?0EFO 4Q@0AEFDGRJP Q>EC0A5AFA05 C025?іKQAA5 EFDG>FGDA0=
E>?040A0EJі, 7 GF20DQAA5@ LODB>030 EC5>FDG JS6>іI Q?5@5AF0ў 70 @560@і 60?570 і
E>?040AOI @0?5>G?. �QF05 4D0@0FOKA05 C025?іKQAA5 EFDG>FGDA0= E>?040A0EJі
7A5LAіI C?0EFBў 04C02S405 4D0@0FOKA0@G C025?іKQAAR @0EO ў S4DO.

!іFG0JOS E0 З2OLAB20= 2OSў?S5 C0FQAJO=AGR EG2S7P C0@і6 EFDG>FGDA0=
E>?040A0EJR ў 2O>іAGFOI 7A5LAіI C?0EF0I і 3D02іF0JOS= G S4DO.

�B>07O, S>іS A02G>0 A5 ў?іG205:
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�4DOKA96OS >4D?і>і
�B?PL C04D01S7AO D073?S4  (G
04DB7A5AA5 04 F0> 720AOI , GF2BD0AOI CDO
7BD>0ўF20DQAAі) C0>07205, LFB 3QFOS EіFG0JOі ў>?RK0RJP A0472OK0= 2OEB>GR @0EG 7
@0?B= >B?P>0EJR DQ0?PA0= @0FQDOі.

72OLAB20=

>0DOKA52OI >0D?і>0ў, GF2BD0AOI G �  72OLAB20=
«ASў40?OI 7BD0>» >0DOKA52OI >0D?і>0ў



!07іD0?PAOS 4B>07O C0>0720RJP, LFB @0EO >0DOKA52OI >0D?і>0ў 72OLAB20=
7A0KA0 1B?PLOS, KO@ @B6A0 1O?B 1 K0>0JP, >0?і 1 >0DOKA52O >0D?і> 1Oў CDBEF0
2OAі>0@ 50% @0FQDOі, S>0S >0?0CE020?0. �040F>B2OS 4B>07O C0>0720RJP, LFB 3QFOS
>0DOKA52OS >0D?і>і 0IBC?і20RJP 7A0KA0 1B?PLGR @0EG, KO@ @B6A0 1O?B 1 K0>0JP,
7OIB47SKO 7 іI A07іD05@0= SD>0EJі і QA5D35FOKA0= 0440KO.

# FB= K0E S> 0EFD0Hі7і>0 01@56020A0 403@0FOKAO@ 40CGLKQAA5@ 
, Hі?0EBHіS ?ё3>0 @B60 7A0=EJі C04>07>і 4?S CDBEF0= «EG2S7і

E>?040A0EJі EFDG>FGDO і 3D02іF0JOі», S> 0CіE0A0 ў D07475?5 3.2..
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"   03AіFA05 F0D@06QAA5: �B>07 Aі7>0= EFDG>FGDO
@0FQDOі

�EFD0Hі7і>0 0CіE205  S> @0RKOS ўAGFD0AGR EFDG>FGDG 7
40@іA020AA5@ S4D0, 7 LKO?PAO@, 2OEB>0@0E02O@ S4DB@, 0>DG60AO@ 7A5LAі@і
C?0EF0@і @5AL0= LKO?PA0EJі.

�4A0> 1B?PL C04D01S7A05 2O2GKQAA5  C0>07205, LFB
3QF0S @0FQ@0FOKA0S @04Q?P A540>?04A0S.  03AіFA05 F0D@06QAA5 04ABEіJJ0 40
CD0JQEG, CDO S>і@ @03AіFA05 CB?5 >0DOKA52OI >0D?і>0ў 72OLAB20= 74B?PA0
70C02B?іJP іI IGF>05 2SDKQAA5 CDBEFO@ 9@03AіFAO@ 4BFO>0@: 40 0ESDB447S. �QF0
1O?B 1 A5@03KO@0, >0?і 1 @0E0 >0DOKA52OI >0D?і>0ў C0IB47і?0 04 DQ0?PA0= @0FQDOі.

�ё3>0EJP і QH5>FOўA0EJP, 7 S>B= 041O205JJ0 @03AіFA05 F0D@06QAA5, C0>07205, LFB
DQ0?PA0S >B?P>0EJP @0FQDOі ў >0DOKA52OI >0D?і>0I 72OLAB20= 7A0KA0 @5AL0S,
KO@ K0>05JJ0 A0 C04EF025 A07іD05@0= @0EO. �0?і 1 7@5EF @0FQDOі 1Oў E0CD0ў4O
F0>і@ 2OEB>і@, S> C0>07205 @0E0 01'5>F0ў,  C02іA5A 1Oў 1O 1OJP
1B?PL GEFB=?і2O@ 40 C0DGLQAAS @03AіFAO@і C0?S@і, A570?56A0 04 F03B, A0>B?P>і
SAO @BJAOS.

�QF05 D07OIB460AA5 C0@і6 A07іD05@O@ @03AіFAO@ F0D@06QAA5@ і K0>0AO@
@B@0AF0@ і@CG?PEG @0FQDOі CDO2B47іJP 40 C5D0>0A0ўK030 4B>07G: @0E0 >0DOKA52OI
>0D?і>0ў A5CD0C0DJO=A0 2OEB>0S ў C0D0ўA0AAі 7 DQ0?PA0= >B?P>0EJR @0FQDOі, S>GR
SAO 7@SLK0RJP.

@0FQ@0FOKA0=
>0DQ?SJOі @0FQDOі і @0EO

>0DOKA52OS >0D?і>і

7'S2O @03AіFA030 F0D@06QAAS

@B@0AF і@CG?PEG
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�64AF46OS 6O?іKQAAі
 07G@AO (І і HGA40@5AF0?PA0S EіFG0FOS «GBDA0=

E>DOAі»

# CD04@B25 S EJ2SD460ў, LFB 403@0FOKAOS I20DB1O @0FQ@0FOKA030 C04OIB4G 40
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