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� CDBJ9EV 6<6K9AAO  8<EJ<C?VA< «"9D@B8<A4@V>4 V >VA9F<>4 H4;B6<I 
C9D9F6BD9Aь» EFG89AF< ;A4=B@?OFьEO ; ;474?ьA<@< CBAOFFO@< H4;B6<I 
DV6AB647, 6<6K4NFь F9BD9F<KAV C9D98G@B6< H4;B6<I C9D9F6BD9Aь, DB;7?O84NFь 
BEB5?<6BEFV H4;B6<I C9D9IB8V6 � F4 �� DB8G, 6<6K4NFь 6C?<6 L6<8>BEFV 
BIB?B8:9AAO DB;C?46V6 A4 CDBJ9E< EFDG>FGDBGF6BD9AAO F4 BEB5?<6BEFV 
H4;B6<I C9D9F6BD9Aь. 

 �&�, �" #�&�!&!"%&І &� $��'�Ь&�&� !��+�!!/ 

1.  �9F4 >GDEG 3 HBD@G64AAO CDBH9EV=A<I >B@C9F9AJV= 6 B5?4EFV HV;<>< 
H4;B6<I C9D9IB8V6 � F4 �� DB8G, F9D@B8<A4@VKA<I BEAB6 J<I C9D9F6BD9Aь V 
>VA9F<>< WI CDBIB8:9AAO; 6<;A4K9AAO HGA>JV= EF4AG F4 C4D4@9FDV6, O>V 
6C?<64NFь A4 EF4A E<EF9@< V 6<EFGC4NFь O>  H4>FBD<,  MB  ECD<K<AONFь  
DB;6<FB>  F<I  K<  VAL<I  ;@VA  A4  DV6AV @V>DBEFDG>FGD<, BJVA>4  >VA9F<KABW  

$BFB
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>BA>GD9AFBECDB@B:ABEFV  DV;A<I  F<CV6  C9D9F6BD9Aь  CD<  ;A4KA<I 
C9D9BIB?B8:9AAOI. 

�4684AAO >GDEG 3 G;474?ьA9AAO E<EF9@AB7B GO6?9AAO CDB HV;<KAV CDBJ9E<, O>V 
6V85G64NFьEO 6 @9F4?4I CD< H4;B6<I C9D9IB84I, AB6VFAV @9FB8< 8BE?V8:9AAO 
>VA9F<>< F4 F<CG H4;B6<I C9D9F6BD9Aь. 

2. �B@C9F9AFABEFV F4 D9;G?ьF4F< A46K4AAO, HBD@G64AAO O><I ;459;C9KGє 
6<6K9AAO 8<EJ<C?VA<. 

І=B53@0;ь=0 :><?5B5=B=VABь: 
��1. �84FAVEFь DB;6’O;G64F< E>?48AV ;484KV F4 CDB5?9@< ; 

@4F9DV4?B;A46EF64 G CDBH9EV=AV= 8VO?ьABEFV F4/45B G CDBJ9EV A46K4AAO, MB 
C9D9854K4є CDB6989AAO 8BE?V8:9Aь F4/45B ;8V=EA9AAO VAAB64JV= F4 
I4D4>F9D<;GєFьEO A96<;A4K9AVEFN G@B6 V 6<@B7. 

�030;ь=V :><?5B5=B=>ABV: 
��1. �84FAVEFь 8B 45EFD4>FAB7B @<E?9AAO, 4A4?V;G F4 E<AF9;G. 
��2. �84FAVEFь ;4EFBEB6G64F< ;A4AAO G CD4>F<KA<I E<FG4JVOI. 
��4. �84FAVEFь ECV?>G64F<EO VAB;9@ABN @B6BN. 
��5. �84FAVEFь CD4JN64F< 46FBAB@AB. 
��6. �84FAVEFь CD4JN64F< 6 >B@4A8V. 
��8. �D47A9AAO 8B ;59D9:9AAO A46>B?<LAьB7B E9D98B6<M4. 
%?5FV0;ь=V (D0E>2V, ?@54<5B=V) :><?5B5=B=>ABV: 
!�1. �84FAVEFь 6<O6?OF< F4 EF46<F< CDB5?9@< 6 EH9DV @4F9DV4?B;A46EF64, 

CD<=@4F< 9H9>F<6AV DVL9AAO 8?O WI 6<DVL9AAO.  
!�2. �84FAVEFь C?4AG64F< F4 CDB6B8<F< 8BE?V8:9AAO G EH9DV 

@4F9DV4?B;A46EF64 6 ?45BD4FBDA<I V 6<DB5A<K<I G@B64I V; 6<>BD<EF4AAO@ 
EGK4EA<I @9FB8V6 F4 @9FB8<> 9>EC9D<@9AFG. 

!�3. �84FAVEFь DB;DB5?OF< AB6V @9FB8< V @9FB8<>< 8BE?V8:9Aь, 
54;GNK<Eь A4 @9FB8B?B7VW A4G>B6B7B 8BE?V8:9AAO F4 BEB5?<6BEFOI CDB5?9@<. 

!�05. �84FAVEFь 8B >D<F<KAB7B 4A4?V;G F4 CDB7AB;G64AAO I4D4>F9D<EF<> 

AB6<I F4 VEAGNK<I @4F9DV4?V6, C4D4@9FDV6 CDBJ9EV6 WI BFD<@4AAO V 
B5DB5>< F4 6<>BD<EF4AAO G 6<DB54I (45B G 6<DB5A<K<I G@B64I). 

!�06. �84FAVEFь DB;G@VF< F4 6<>BD<EFB6G64F< @4F9@4F<KAV F4 K<E?B6V 
@9FB8< @B89?N64AAO 6?4EF<6BEF9=, O6<M F4 CDBJ9EV6. 

!�8. �84FAVEFь ;DB;G@V?B V A986B;A4KAB 8BABE<F< 6?4EAV ;A4AAO, 
6<EAB6>< F4 4D7G@9AF4JVN ; C<F4Aь @4F9DV4?B;A46EF64 V 8BF<KA<I CDB5?9@ 8B 
H4IV6JV6 V A9H4IV6JV6, ;B>D9@4 8B BEV5, O>V A46K4NFьEO. 

!�9. �84FAVEFь B5ґDGAFB64AB ;8V=EAN64F< 6<5VD F9IAB?B7V= 
6<7BFB6?9AAO, B5DB5?9AAO F4 6<CDB5G64AAO @4F9DV4?V6 V 6<DB5V6 8?O 
>BA>D9FA<I G@B6 9>EC?G4F4JVW. 

!�10. �84FAVEFь BD74AV;B6G64F< F4 ;8V=EAN64F< >B@C?9>EAV 
6<CDB5G64AAO @4F9DV4?V6 V 6<DB5V6. 

!�11. �84FAVEFь ;4EFBEB6G64F< E<EF9@A<= CV8IV8 8?O DB;6’O;4AAO 
CD<>?48A<I ;484K 6<7BFB6?9AAO, B5DB5?9AAO, 9>EC?G4F4JVW F4 GF<?V;4JVW 
@4F9DV4?V6 V 6<DB5V6. 
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� �1.  B;G@VF< F4 ;4EFBEB6G64F< CD<AJ<C< E<EF9@AB7B 4A4?V;G, 

CD<K<AAB-A4E?V8>B6<I ;6’O;>V6 @V: ;A4KGM<@< H4>FBD4@< F4 A4G>B6<@< V 
F9IAVKA<@< DVL9AAO@< 6 >BAF9>EFV VEAGNK<I F9BDV=. 

� �2. �<O6?OF<, HBD@G?N64F< V 6<DVLG64F< @4F9DV4?B;A46KV CDB5?9@< V 
;484KV, ;B>D9@4 G 6<5BDV B5?48A4AAO F4 F9IAB?B7V= F9D@VKABW, IV@V>B-F9D@VKABW 
F4 F9D@B@9I4AVKABW B5DB5><.. 

� �6. �4G>B6V A46<K>< G 74?G;V VA:9A9DVW 8?O FB7B, MB5 GECVLAB 
CDB6B8<F< A4G>B6V 8BE?V8:9AAO CV8 O> CV8 >9DV6A<JF6B@ F4> V E4@BEFV=AB. 

� �10. �46<K>< CD9;9AF4JVW A4G>B6B7B @4F9DV4?G F4 4D7G@9AFV6 8?O 8B5D9 
VAHBD@B64ABW 4G8<FBDVW. 

� �12. $BD@G?N64F< F4 DB;6’O;G64F< A4G>B6B-F9IAVKAV ;484KV 8?O 
DB;DB5><, 6<7BFB6?9AAO, 6<CDB5G64AAO, E9DF<HV>4JVW, GF<?V;4JVW @4F9DV4?V6, 
EF6BD9AAO F4 ;4EFBEG64AAO 9H9>F<6A<I F9IAB?B7V= 6<7BFB6?9AAO 6<DB5V6. 
        � �15. �DB9>FG64F< AB6V @4F9DV4?< F4 F9IAB?B7VW F9D@VKABW B5DB5><, 
DB;DB5?OF<, 8BE?V8:G64F< F4 6<>BD<EFB6G64F< HV;<KAV F4 @4F9@4F<KAV @B89?V 
@4F9DV4?V6 F4 CDBJ9EV6. 

� �18. �5<D4F< A9B5IV8AG VAHBD@4JVN, 6<>BD<EFB6GNK< A4G>B6B-

F9IAVKAG ?VF9D4FGDG, 54;< 84A<I F4 VALV 8:9D9?4, 4A4?V;G64F< = BJVAN64F< WW. 
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�<6K9AAN A46K4?ьABW 8<EJ<C?VA< «"9D@B8<A4@V>4 V >VA9F<>4 H4;B6<I 
C9D9F6BD9Aь» C9D98GNFь ;474?ьAV F4 H4IB6V ;A4AAO, BFD<@4AV CD< 6<6K9AAV 
>GDEV6 HV;<>4 >BA89AEB64AB7B EF4AG, >D<EF4?B7D4HVO, 89H9>F< >D<EF4?VKABW 
5G8B6<, HV;<KAV 6?4EF<6BEFV @9F4?V6 V EC?46V6. 

�89D:4AV ;A4AAO ; 84ABW 8<EJ<C?VA< @B:GFь 5GF< 6<>BD<EF4AV G 

CB84?ьLB@G 6 8BE?V8A<Jь>V= DB5BFV, ;B>D9@4 CD< 6<6K9AAV EFDG>FGD< @9F4?V6 
V EC?46V6, WIAVI HV;<>B-IV@VKA<I 6?4EF<6BEF9= F4 CD< A4C<E4AAV 
>64?VHV>4JV=A<I DB5VF. 
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!><5@ 
B86=O &5<8 ;5:FV9, 3>4. 

1 2 

�<VAB>289 <>4C;ь 1. �BAOFFO E<EF9@<. "9D@B8<A4@VKAV CBF9AJV4?< 

1 

 

�EFGC. �D<F9DVW DV6AB647< E<EF9@< V WW EFV=>BEFV (2 7B8.) 

"9D@B8<A4@VKAV CBF9AJV4?< 45B I4D4>F9D<EF<KAV HGA>JVW (2 7B8.) 

2 "9D@B8<A4@VKAV CBF9AJV4?< 45B I4D4>F9D<EF<KAV HGA>JVW (4 7B8.) 

3 !<EF9@< V; ;@VAA<@ K<E?B@ K4EF<AB> (4 7B8.) 

�<VAB>289 <>4C;ь 2. �D<EF4?V;4JVO @9F4?96<I EC?46V6.  

4 
!FV=>VEFь E<EF9@<. �D<F9DVW DV6AB647< (2 7B8.) 

 V6AB6474 6 E<EF9@V, MB E>?484єFьEO ; 86BI CV8E<EF9@ (2 7B8.) 

5 
 V6AB6474 6 E<EF9@V, MB E>?484єFьEO ; 86BI CV8E<EF9@ (2 7B8.) 

 V6AB6474 G 5474FB>B@CBA9AFAV= E<EF9@V (2 7B8.) 



 

 

6 
 V6AB6474 G 5474FB>B@CBA9AFAV= E<EF9@V (2 7B8.) 

$4;B6V C9D9IB8< � F4 �� DB8G F4 WIAV F9D@B8<A4@VKAV B;A4>< (2 7B8.) 

�<VAB>289 <>4C;ь 3. �?46?9AAO = >D<EF4?V;4JVO @9F4?V6 

7 "9BDVO 7B@B79AABW >D<EF4?V;4JVW (4 7B8.) 

8 �9F9DB79AA9 ;4DB8:9AAO >D<EF4?V6 (4 7B8.) 

9  VEF >D<EF4?V6 V; DB;C?46G (4 7B8.) 

�<VAB>289 <>4C;ь 4. �VA9F<>4 DBEFG >D<EF4?V6 

10  V6AOAAO �B?@B7BDB64-�6D4@V-�9?43�:BAEBA4 (JMAK) (4 7B8.) 

11 

 V6AOAAO �B?@B7BDB64-�6D4@V-�9?43�:BAEBA4 (JMAK) (2 7B8.) 

�C?<6 L6<8>BEFV BIB?B8:9AAO DB;C?46G A4 >D<EF4?V;4JVN DB;C?46G. %-

CB8V5AV >D<6V (2 7B8.) 

12 
�C?<6 L6<8>BEFV BIB?B8:9AAO DB;C?46G A4 >D<EF4?V;4JVN DB;C?46G. %-

CB8V5AV >D<6V (4 7B8.) 
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!><5@ 
B86=O &5<8 ?@0:B8G=8E 70=OBь, 3>4. 

1 2 

2 �6’;B> @V: F9D@B8<A4@VKA<@< CBF9AJV4?4@< (2 7B8.) 

4 %V@VKA<= CBF9AJV4?. $V;<KA<= ;@VEF IV@VKAB7B CBF9AJV4?G (2 7B8.) 

5 �4>BA 8VNK<I @4E. �A64DV4AFAVEFь E<EF9@< (2 7B8.) 

6 $4;B6V C9D9IB8< � F4 �� DB8G (2 7B8.) 

8 $BD@G64AAO ;4DB8>G A4 C?BE>V= CV8>?48JV (2 7B8.) 

11 %-CB8V5AV (&&&)- >D<6V F4 WI F?G@4K9AAO (2 7B8.) 
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1. "<C< @4F9DV4?ьA<I E<EF9@ F4 WI B;A4K9AAO 3 2 F<:89Aь. 
2. �BAOFFO H4;<. �B6AVLAV V 6AGFDVLAV C4D4@9FD< F9D@B8<A4@VKABW E<EF9@< 3 2 

F<:89Aь 3 3 F<:89Aь. 
3. "9@C9D4FGD4 V 9AFDBCVO E<EF9@< @4F9DV4?ьA<I FBKB> 3 4 F<:89Aь 

4. !<EF9@4 @4F9DV4?ьA<I FBKB> CD< CBEFV=A<I ;A4K9AAOI F9@C9D4FGD<, F<E>G F4 
>V?ь>BEFV K4EF<AB> 3 7 F<:89Aь 

5. "9D@VKA4, @9I4AVKA4 F4 8<HG;V=A4 DV6AB647<. %V@VKA<= CBF9AJV4? 3 6 F<:89Aь. 
6.  V6AOAAO �?4C9=DBA4-�?4G;VGE4 3 12 F<:89Aь 

7. $4;B6V C9D9IB8< �� DB8G 3 8 F<:89Aь 

8. �B89?ь $4?ь@9D4 3 9 F<:89Aь 

9. �BAOFFO ;4DB8>G >D<F<KAB7B D48VGEG. �@B6VDAVEFь 6<A<>A9AAO 79F9DBH4;ABW 
H?G>FG4JVW. �A9D7VO 4>F<64JVW 3 10 F<:89Aь 

10. $BD@4 >D<EF4?V6 F4 5G8B64 ;?<6>V6. �89D:4AAO @BAB>D<EF4?V6 3 10 F<:89Aь 
11. �D4HV> >VA9F<>< C9D9F6BD9AAO (S-CB8V5A4 >D<64 45B E<7@BW84) 3 11 F<:89Aь 

12.  �4>BA %B??4-�9FK4 3 12 F<:89Aь. 
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!02G0;ь=>-<5B>48G=V @>7@>1:8: 

1. �BAEC9>F ?9>JV= ; 8<EJ<C?VA< «"9D@B8<A4@V>4 V >VA9F<>4 H4;B6<I 
C9D9F6BD9Aь» ;A4IB8<FьEO A4 C?4FHBD@V Moodle  

 

�VB5@0BC@=V 465@5;0: 
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. �B5<?OAEь><= �.�. !F4F<EF<KA4 HV;<>4. 3 �.: �<M4 L>B?4, 1972. 

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. 

 

$5:><5=4>20=V V=D>@<0FV9=V 465@5;0  
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  

 

!0C:>2V ?C1;V:0FVW 28:;040G0 
1. GVrzhon, V.V., Smolyakov, O.V., Gayvoronsky, I.V. The influence of 

different types of thermal effect on the structure of the Al-Cu-Fe system 

containing quasicrystal phase /Metallofizika i Noveishie Tekhnologii, 2018, 

40(7), pp. 9093918 

1. Girzhon, V.V., Smolyakov, O.V. Modelling of lattices of two-dimensional 

quasi-crystals // Progress in Physics of Metals. -  2019. -  20(4), p.p.. 551-583. 

2. Nykyruy, Y., Mudry, S., Kulyk, Y., Girzhon, V., Smolyakov, O.Structure 

and phase transformations of amorphous-nanocrystalline Al-based alloy.  

Applied Nanoscience (Switzerland), 2020, 10(12), pp. 4385-4393. 

3. Girzhon V. V., Yemelianchenko V. V. and Smolyalov O.V. Structure of 

High-Entropy AlCoCrFeNi Alloy Obtained by Laser Alloying. 

Metallophysics and Advanced Technologies/ 43, No. 3: 3993406 (2021). 

https://ocw.sumdu.edu.ua/stream/b8/5b/5f/13/f8/9e/dc/1b/84/54/c6/50/06/5d/69/75/index.html
https://ocw.sumdu.edu.ua/stream/b8/5b/5f/13/f8/9e/dc/1b/84/54/c6/50/06/5d/69/75/index.html
https://www.youtube.com/watch?v=uyYxyTKEIzg
https://web.kpi.kharkov.ua/fchem/wp-content/uploads/sites/30/2022/11/L07-FX_2022_1.pdf
https://web.kpi.kharkov.ua/fchem/wp-content/uploads/sites/30/2022/11/L07-FX_2022_1.pdf
https://eduportal.kau.org.ua/course/view.php?id=23&section=4&lang=en
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
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
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