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6 

3 "9@C9D4FGD4 V 9AFDBCVO E<EF9@< @4F9DV4?ьA<I FBKB> 6 

4 !<EF9@4 @4F9DV4?ьA<I FBKB> CD< CBEFV=A<I ;A4K9AAOI 
F9@C9D4FGD<, F<E>G F4 >V?ь>BEFV K4EF<AB> 

4 

5 "9D@VKA4, @9I4AVKA4 F4 8<HG;V=A4 DV6AB647<. %V@VKA<= CBF9AJV4? 4 

6  V6AOAAO �?4C9=DBA4-�?4G;VGE4. 4 

7 $4;B6V C9D9IB8< �� DB8G 2 

8 �B89?ь $4?ь@9D4 4 

9 �BAOFFO ;4DB8>G >D<F<KAB7B D48VGEG. �@B6VDAVEFь 6<A<>A9AAO 
79F9DBH4;ABW H?G>FG4JVW. �A9D7VO 4>F<64JVW 

6 

10 $BD@4 >D<EF4?V6 F4 5G8B64 ;?<6>V6. �89D:4AAO @BAB>D<EF4?V6. 
�9FB8 'BID4?ьEь>B7B. �9FB8 �DV8:@9A4 

6 

11 �D4HV> >VA9F<>< C9D9F6BD9AAO (S-CB8V5A4 >D<64 45B E<7@BW84) 8 

12 �4>BA %B??4-�9FK4. 8 

  4;B@  60 

 

 

9. $BD@< F4 @9FB8< >BAFDB?N 

 

�BFBKA<= >BAFDB?ь: BC<FG64AAO/F9EFG64AAO ;4 F9@BN ;4AOFFO. 
�4?9A84DA<= >BAFDB?ь: CDB6B8<FьEO 86VKV A4 E9@9EFD O> @BAVFBD<A7 

CBFBKAB7B EF4AG 6<>BA4AAO 6<@B7 A46K4?ьABW CDB7D4@< (E<?45GEG) CVE?O 
BCD4JN64AAO >B:AB7B ; 86BI @B8G?V6. �JVAN64AAO CDB6B8<FьEO ;4 
D9;G?ьF4F4@< 4G8<FBDABW E4@BEFV=ABW DB5BF4 (6 D9:<@V BA?4=A K< BH?4=A, 6 
;4?9:ABEFV 6V8 E<FG4JVW). $BD@4 >BAFDB?ьAB7B ;4IB8G B5<D4єFьEO 6 ;4?9:ABEFV 
6V8 ;474?ьAB7B DV6AO CV87BFB6>< 7DGC< (E<FG4JV=AV ;4684AAO, F9BD9F<KA9 
F?G@4K9AAO C96A<I CBAOFь, F9EFB6V ;4684AAO). �4>E<@4?ьA4 >V?ь>VEFь 54?V6 ;4 
>B:AG @B8G?ьAG E4@BEFV=AG DB5BFG 3 50 (;474?B@ 100 54?V6). 



 

 

!9@9EFDB64 4F9EF4JVO CDB6B8<FьEO G 6<7?O8V 9>;4@9AG. �B 9>;4@9AG 
8BCGE>4NFьEO EFG89AF< ;4 G@B6< BFD<@4AAO CB;<F<6ABW BJVA>< CB >B:AV= 
E4@BEFV=AV= DB5BFV (! ). �B;<F<6ABN 664:4єFьEO BJVA>4, O>4 E>?484є A9 @9AL9 
40 % 6V8 >V?ь>BEFV 54?V6, O>V @4>E<@4?ьAB @B:A4 BFD<@4F< ;4 >B:AG DB5BFG, 
FB5FB A9 @9AL9, AV: 20 54?V6 ;4 >B:AG 4G8<FBDAG E4@BEFV=AG DB5BFG. 

�D<F9DVW BJVAN64AAO. �?O BJVAN64AAO D9;G?ьF4FV6 A46K4AAO 
;4EFBEB6GєFьEO 100-54?ьA4 D9=F<A7B64 E<EF9@4. �>;4@9A4JV=A<= 5V?9F @VEF<Fь 
864 F9BD9F<KAV C<F4AAO, >B:A9 ; O><I BJVANNFьEO G 20 54?V6. �EьB7B 2I20=40 

54?V6. �V8EG@>B64 9>;4@9A4JV=A4 BJVA>4 E>?484єFьEO V; EG@< 60% A45D4A<I 6 
EG@V 54?V6 ;4 6<>BA4AAO CBFBKA<I E4@BEFV=A<I DB5VF (@4>E<@G@ 60 54?V6) + 

>V?ь>VEFь 54?V6, BFD<@4A<I ;4 6V8CB6V8V A4 9>;4@9A4JV=A<= 5V?9F (@4>E<@G@ 40 
54?V6). �4=5V?ьL4 >V?ь>VEFь 54?V6, O>G @B:A4 BFD<@4F< 3 100.  

 

10. �B?VF<>4 >GDEG 

 

 �D74AV;4JVO A46K4AAO F4 >B@GAV>4JVO. �EAB6AV A46K4?ьAV @4F9DV4?<, 
;4684AAO 8?O E4@BEFV=ABW DB5BF<, >D<F9DVW WI BJVAN64AAO F4 F9D@VA< 6<>BA4AAO 
DB;@VMGNFьEO 6 E<EF9@V Moodle. �BAEG?ьF4JVW CDB6B8OFьEO 6V8CB6V8AB 8B 
7D4HV>4 >BAEG?ьF4JV= 6<>?484K4, 4 ;4 A9B5IV8ABEFV 4 V; ;4EFBEG64AAO@ ;4EB5V6 
8<EF4AJV=AB7B ;6’O;>G. 
  �V86V8G64AAO ;4AOFь. �V86V8G64AAO A46K4?ьA<I ;4AOFь є 64:?<6BN 
E>?48B6BN BC4AG64AAO 8<EJ<C?VA<. # D4;V CDBCGE>G ;4AOFFO ;8B5G64K 
E4@BEFV=AB BCD4JьB6Gє 6V8CB6V8A<= A46K4?ьA<= @4F9DV4? F4 ;4 CBFD95< @B:9 
BFD<@4F< >BAEG?ьF4JVN 6<>?484K4. �JVAN64AAO ;8V=EANєFьEO A4 CV8EF46V 
8BEO7A9AAO 6<;A4K9A<I D9;G?ьF4FV6 A46K4AAO F4 6<>BA4AAO C9D9854K9A<I 
CDB7D4@BN >BAFDB?ьA<I ;4684Aь. 
  �98?4=A< F4 CB6FBDA9 6<>BA4AAO DB5VF. "9D@VA< 6<>BA4AAO 
A46K4?ьA<I ;4684Aь CB6V8B@?ONFьEO ;8B5G64K4@ ;4;84?97V8ь F4 ;4;A4K4NFьEO 6 
Moodle. �4 A4O6ABEFV B5ґDGAFB64A<I B5EF46<A F9D@VA 6<>BA4AAO @B:9 5GF< 
;@VA9A<= ;4 CB7B8:9AAO@ V; 6<>?484K9@.  B5BF<, ;4 O>V BFD<@4AB D9;G?ьF4F 
A<:K<= 6V8 @VAV@4?ьAB 6EF4AB6?9AB7B DV6AO, @B:GFь 5GF< 8BBCD4JьB64AV F4 
CB6FBDAB CB84AV 6V8CB6V8AB 8B 6EF4AB6?9AB7B CBDO8>G. 
  �>489@VKA4 8B5DBK9EAVEFь. �8B5G64KV ;B5B6’O;4AV 8BFD<@G64F<EO �4>BAG 
#>D4WA< «�DB 4>489@VKAG 8B5DBK9EAVEFь», �B89>EG 4>489@VKABW 8B5DBK9EABEFV 
F4 VAL<I ABD@4F<6A<I 8B>G@9AFV6 �# «�4CBDV;ь>4 CB?VF9IAV>4». �9 
8BCGE>4NFьEO 4>489@VKA<= C?47V4F, H45D<>4JVO 45B H4?ьE<HV>4JVO 84A<I, 
EC<EG64AAO, 6<>BA4AAO BJVAN64ABW DB5BF< VALBN BEB5BN, A98B5DBK9EA9 
6<>BD<EF4AAO D9;G?ьF4FV6, ;79A9DB64A<I LFGKA<@ VAF9?9>FB@, F4 VALV 
CBDGL9AAO 4>489@VKABW 8B5DBK9EABEFV. 



 

 

  �<>BD<EF4AAO 79A9D4F<6AB7B LFGKAB7B VAF9?9>FG. �<>BD<EF4AAO 
F9IAB?B7V= 79A9D4F<6AB7B LFGKAB7B VAF9?9>FG ;8V=EANєFьEO 6V8CB6V8AB 8B 
�9>?4D4JVW CDB CD<AJ<C< 6<>BD<EF4AAO 79A9D4F<6AB7B LFGKAB7B VAF9?9>FG 6 
�# «�4CBDV;ь>4 CB?VF9IAV>4». �BCGEF<@<= DV69Aь 6<>BD<EF4AAO (� 
6<;A4K4єFьEO G@B64@< >BA>D9FAB7B A46K4?ьAB7B ;4684AAO. # D4;V =B7B 
6<>BD<EF4AAO ;8B5G64K CB6<A9A 8BFD<@G64F<EO 6EF4AB6?9A<I 6<@B7 MB8B 
;4;A4K9AAO F4>B7B 6<>BD<EF4AAO F4 E4@BEFV=AB C9D96VDOF< 8BEFB6VDAVEFь 
6<>BD<EF4ABW VAHBD@4JVW. 
  �E>4D:9AAO D9;G?ьF4FV6 BJVAN64AAO. �8B5G64K @4є CD46B BFD<@4F< 6V8 
6<>?484K4 CBOEA9AAO MB8B D9;G?ьF4FV6 BJVAN64AAO F4 BE>4D:<F< D9;G?ьF4F< 
>BAFDB?ьAB7B ;4IB8G 6V8CB6V8AB 8B ABD@4F<6A<I 8B>G@9AFV6 �# «�4CBDV;ь>4 
CB?VF9IAV>4». 
  �>489@VKA4 6;4є@B8VO. #K4EA<>< BE6VFAьB7B CDBJ9EG 8BFD<@GNFьEO 
CD<AJ<CV6 6;4є@ABW CB647<, 4>489@VKABW 9F<><, A98<E>D<@VA4JVW F4 
FB?9D4AFABEFV. &<HDB6V CD<EFDBW @B:GFь 6<>BD<EFB6G64F<EO CV8 K4E ;4AOFь G 
A46K4?ьA<I JV?OI ;4 G@B6<, MB J9 A9 C9D9L>B8:4є BE6VFAьB@G CDBJ9EG. 

 

11.   9FB8<KA9 ;459;C9K9AAO 

 

1. �GDE ?9>JV= ; 8<EJ<C?VA< DB;F4LB64AB A4 C?4FHBD@V Moodle. 

 

12.  �9D9?V> A46K4?ьABW, A4G>B6BW F4 8B6V8>B6BW ?VF9D4FGD< 

 

�4;B64 

 

1. �BA4EF<DEь><= �. Є., �V?ьKG> �. �., �BAB@4D9A>B !. �. "9D@B8<A4@V>4 
F4 @B?9>G?ODA4 HV;<>4. 3 ����: ��� V@. �7BDO !V>BDEь>B7B,  2025. 3  

225 E. 
2. �A8D9є6 �.�., �VA>96<K �.�. "9D@B8<A4@V>4 F4 EF4F<EF<KA4 HV;<>4. 

�BAEC9>F ?9>JV=. '4EF<A4 1. - �<W6, 2023. - 82 E. 
3. ЄD@B?4є6 �.�.,  454 �.�. �EFGC 8B EF4F<EF<KABW HV;<>< V F9D@B8<A4@V><. 

3 %4D>V6: %�#, 2004. 
4. �GK9DG> �.�., �BD54KG> ".�., �GJ<> �.�. �B?9>G?ODA4 HV;<>4 V 

F9D@B8<A4@V>4. 3 �: "9IAV>4, 2006. 3 178 E. 
5. �BE<AEь>4 �.�. �BAEC9>F ?9>JV= ; 8<EJ<C?VA< „"9D@B8<A4@V>4 F4 

>VA9F<>4 H4;B6<I C9D9F6BD9Aь”. 3 �4@’OAEь>9, �AVCDB6Eь><= 89D:46A<= 
F9IAVKA<= GAV69DE<F9F 2017. 3 92 E. 
 

�BCB@V:A4 

 

1. N. Goldenfeld. Lectures on Phase Transitions and the Renormalization Group. 

- Addison-Wesley, 1992. 



 

 

2. �. ЮIAB6Eь><=, �. �B;?B6Eь><=, �. �<?N>. �V>DBE>BCVKA4 F9BDVO 
H4;B6<I C9D9IB8V6 G FD<6<@VDA<I E<EF9@4I. 4 �ь6V6: Є6DBE6VF, 2001. 

3. $V;<KA9 @4F9DV4?B;A46EF6B: A46K. CBEV5A. / !. �. �G8D<=, �. �. (F45?46<=. 
3 �ь6V6: ��# V@9AV �64A4 $D4A>4, 2012. 3 418 E. 

4. �BDB; �.�. �EAB6< F9D@B8<A4@V><. !G@<: 2009, - 174 E. 
 

 

ІAHBD@4JV=AV D9EGDE< 

 

1. https://ocw.sumdu.edu.ua/stream/b8/5b/5f/13/f8/9e/dc/1b/84/54/c6/50/06/5d

/69/75/index.html  

2. https://www.youtube.com/watch?v=uyYxyTKEIzg 

3. https://web.kpi.kharkov.ua/fchem/wp-content/uploads/sites/30/2022/11/L07-

FX_2022_1.pdf  

4. https://eduportal.kau.org.ua/course/view.php?id=23&section=4&lang=en 

5. http://lib.kart.edu.ua/bitstream/123456789/6702/1/%D0%9A%D0%BE%D0

%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82%20%D0%BB%D0

%B5%D0%BA%D1%86%D1%96%D0%B9.pdf 

6. https://studfile.net/preview/9741258/page:17  
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