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1. "C<E A46K4?ьABW 8<EJ<C?VA< 

 

!4=@9AG64AAO 
CB>4;A<>V6 

�4?G;ь ;A4Aь, A4CDO@ 
CV87BFB6><, BE6VFAV= EFGCVAь 

)4D4>F9D<EF<>4 A46K4?ьABW 
8<EJ<C?VA< 

89AA4 HBD@4 
A46K4AAO 

;4BKA4 HBD@4 
A46K4AAO 

�V?ь>VEFь >D98<FV6 3 

�4?G;ь ;A4Aь: 
17 «�?9>FDBAV>4 F4 
F9?9>B@GAV>4JVW» 

___�4 6<5BDB@___ 
(ABD@4F<6A4, ;4 6<5BDB@) 

 B8G?V6 – 2 

%C9JV4?ьAVEFь: 
172 «&9?9>B@GAV>4JVW F4 

D48VBF9IAV>4» 

$V> CV87BFB6><: 

�@VEFB6<I @B8G?V6 – 2 
2022-= 2023-= 

%9@9EFD 
�474?ьA4 >V?ь>VEFь 7B8<A - 

90 

1-=, 1-= 

�9>JVW 

&<:A96<I 7B8<A 8?O 
89AABW HBD@< A46K4AAO: 

4G8<FBDA<I – 5, 

E4@BEFV=ABW DB5BF< – 10 

 

"E6VFAV= EFGCVAь «@47VEFD» 

18 7B8. 6 7B8. 
#D4>F<KAV 

12 7B8. 4 7B8. 
�45BD4FBDAV 

__ 7B8. __ 7B8. 
%4@BEFV=A4 DB5BF4 

60 7B8. 80 7B8. 
 

�<8 >BAFDB?N: �>;4@9A 

 

+4EF>4 4G8<FBDA<I ;4AOFь V K4EF>4 E4@BEFV=ABW F4 VA8<6V8G4?ьABW DB5BF< G 
;474?ьAB@G B5EO;V 7B8<A ; A46K4?ьABW 8<EJ<C?VA< EF4AB6<Fь: 

8?O 89AABW HBD@< A46K4AAO – 33 % 4G8<FBDA<I ;4AOFь, 67 % E4@BEFV=ABW F4 
VA8<6V8G4?ьABW DB5BF<; 

8?O ;4BKABW HBD@< A46K4AAO 13 % 4G8<FBDA<I ;4AOFь, 87 % E4@BEFV=ABW F4 
VA8<6V8G4?ьABW DB5BF<. 

 

2.  9F4 F4 ;4684AAO A46K4?ьABW 8<EJ<C?VA< 

 

 9FBN A46K4?ьABW 8<EJ<C?VA< є BE6BєAAO EFG89AF4@< F9BD9F<KA<I BEAB6 
@9FB8V6 V ;4EB5V6 B5DB5?9AAO !�+ E<7A4?V6. �4AV CD<EFDBW F4 @9FB8< L<DB>B 
;4EFBEB6GNFьEO 6 EGK4EA<I D48VBF9IAVKA<I E<EF9@4I, ;459;C9KGNK< WI 
9H9>F<6A9 HGA>JVBAG64AAO V; D94?V;4JVєN EGK4EA<I F9IAB?B7V= 8B5G64AAO, 
C9D984KV, DG=AG64AAO VAHBD@4JVW, 4 F4>B: D48VB6<@VDN64AAO F4 D48VB>BAFDB?N. 

 

�4684AAO@< 6<6K9AAO A46K4?ьABW 8<EJ<C?VA< є: 
– 6<6K<F< F9BD9F<KAV BEAB6<, CD<AJ<C< CB5G8B6< V HGA>JVBAG64AAO 

EGK4EA<I F4 C9DEC9>F<6A<I !�+ F9?9>B@GAV>4JV=A<I V D48VBF9IAVKA<I E<EF9@, 
>B@C?9>EV6, F9IAB?B7V=, CD<EFDBW6 F4 WI >B@CBA9AFV6; 
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– CDB6B8<F< 4A4?V; 9H9>F<6ABEFV HGA>JVBAG64AAO !�+ CD<EFDBW6 8?O 
;484ABW 9?9>FDB@47AVFABW B5EF4AB6><; 

– A46K<F<EO ;4EFBEB6G64F< EGK4EAV CDB7D4@AV CDB8G>F< 8?O @B89?N64AAO 
!�+ CD<EFDBW6 B5DB5?9AAO D48VBE<7A4?V6; 

– A46K<F<Eь CDB6B8<F< DB;D4IGA>< G CDBJ9EV CDB9>FG64AAO !�+ ;4EB5V6. 
 

3. #DB7D4@4 A46K4?ьABW 8<EJ<C?VA< 

 

�@VEFB6<= @B8G?ь 1.  V>DBE@G:>B6V ;4EB5< 6 $&% 

 

&9@4 1. "EAB6AV 6<;A4K9AAO. �EFGC. "EAB6AV CBAOFFO F4 6<;A4K9AAO. 
 V>DBE@G:>B6V ?VAVW, HV?ьFD<.  

 

&9@4 2.  V>DBE@G:>B6V !�' CD<EFDBW. #V8E<?N64KV, 79A9D4FBD<, 
C9D9F6BDN64KV, @B8G?OFBD< V VALV CD<EFDBW. 

 

�@VEFB6<= @B8G?ь 2. !�' 4AF9A< F4 H9D<FB6V CD<EFDBW 
 

&9@4 3. !�' 4AF9A<. !�+ 4AF9A<.  V>DBE@G:>B6V 4AF9A<. %GK4EAV 
CDB7D4@AV CDB8G>F< 8?O @B89?N64AAO !�+ CD<EFDBW6 B5DB5?9AAO 
D48VBE<7A4?V6. 

 

&9@4 4. (9D<FB6V CD<EFDBW !�'. (9D<FB6V CD<EFDBW !�+ 8V4C4;BAG. 

'@B6AB-7D4HVKAV CB;A4K9AAO !�+ 9?9@9AFV6 A4 CD<AJ<CB6V= EI9@V. 
 

4. %FDG>FGD4 (F9@4F<KA<= C?4A) A46K4?ьABW 8<EJ<C?VA< 
 

�@VEFB6V @B8G?V V F9@< 

�V?ь>VEFь 7B8<A 

89AA4 HBD@4 ;4BKA4 HBD@4 

GE
ьB
7B

 

?9
>J
VW 

CD
4>
F<
KA
V 

E4
@B
EF
V=
A4
 

DB
5B
F4

 

GE
ьB
7B

 

?9
>J
VW 

CD
4>
F<
KA
V 

E4
@B
EF
V=
A4
 

DB
5B
F4

 

 B8G?ь 1 
�@VEFB6<= @B8G?ь 1.  V>DBE@G:>B6V ;4EB5< 6 $&% 

&9@4 1. "EAB6AV 6<;A4K9AAO. �EFGC. "EAB6AV 
CBAOFFO F4 6<;A4K9AAO. 
 V>DBE@G:>B6V ?VAVW, HV?ьFD<. 

 4 4 14  2 2 20 

&9@4 2.  V>DBE@G:>B6V !�' CD<EFDBW. 
#V8E<?N64KV, 79A9D4FBD<,  6 4 16  2 - 20 
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C9D9F6BDN64KV, @B8G?OFBD< V VALV 
CD<EFDBW. 

Ра7B@ 7а 7@іEFBв89 @B4G?ь 1 48 10 8 30 46 4 2 40 

 B8G?ь 2 

�@VEFB6<= @B8G?ь 2. !�' 4AF9A< F4 H9D<FB6V CD<EFDBW 
&9@4 3. !�' 4AF9A<. !�+ 4AF9A<. 

 V>DBE@G:>B6V 4AF9A<. %GK4EAV 
CDB7D4@AV CDB8G>F< 8?O @B89?N64AAO 
!�+ CD<EFDBW6 B5DB5?9AAO 
D48VBE<7A4?V6. 

 4 2 14  2 2 20 

&9@4 4. (9D<FB6V CD<EFDBW !�'. (9D<FB6V 
CD<EFDBW !�+ 8V4C4;BAG. '@B6AB-
7D4HVKAV CB;A4K9AAO !�+ 9?9@9AFV6 
A4 CD<AJ<CB6V= EI9@V. 

 4 2 16  - - 20 

Ра7B@ 7а 7@іEFBв89 @B4G?ь 2 42 8 4 30 44 2 2 40 

�%Ь"�" 90 18 12 60 90 6 4 80 

 

 

5. &9@< CD4>F<KA<I (?45BD4FBDA<I) ;4AOFь 
 

 

6. �4684AAO 8?O E4@BEFV=ABW DB5BF< 

 

&9@4 1. �9A9D4FBD<, 4AF9A<. 
1. 'EV A46K4?ьAV 9?9@9AF< – BCD4JN64AAO ?9>JV=AB7B @4F9DV4?G, CV87BFB6>4 

8B � $. �V?ьJ96V 7V5D<8AV @BEFB6V EI9@<. �9A9D4FBD< A4 8VB8V �4A4. �<8< 
79A9D4FBDV6. &DьBIC?9KB6V J<D>G?OFBD<. %CDO@B64A<= 6V874?G:G64K. �I BEAB6AV 
C4D4@9FD< F4 I4D4>F9D<EF<><. )6<?96B8AB-MV?<AA<= @VEF. �V?ьJ96<= V 
>648D4FA<= @BEF<. 

 

№ 
;/C 

!4;64 F9@< 

�V?ь>VEFь 7B8<A 

89AA4 
HBD@4 

;4BKA4 
HBD@4 

1 �BE?V8:9AAO !�+ CD<EFDBN CD<=B@G F4 B5DB5>< D48VBE<7A4?G 2  

2 �BE?V8:9AAO !�+ C9D9F6BDN64KV6 K4EFBF< 2 2 

3 �BE?V8:9AAO !�+ HV?ьFDV6 2 2 

4 
�BE?V8:9AAO BEAB6A<I 6?4EF<6BEF9= C9D9F6BD9AAO (GD’є CD< 
B5DB5JV D48VBE<7A4?V6 

2  

5 �BE?V8:9AAO !�+ CV8E<?N64KV6 A4 CB?ьB6<I FD4A;<EFBD4I 2  

6 �BE?V8:9AAO !�+ CV8E<?N64KV6 A4 5VCB?ODA<I FD4A;<EFBD4I 2  

$��"  12 4 
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2.  #4D4@9FD< C9D98464?ьA<I 4AF9A. ,<D<A4 8V47D4@< ECDO@B64ABEFV (�%). 
$V69Aь C4D4;<FA<I C9?NEF>V6 �%.  4>E<@4?ьA<= >B9HVJVєAF ECDO@B64ABW 8VW. 
�B9HVJVєAF >BD<EABW 8VW 4AF9A<.  4>E<@4?ьA<= >B9HVJVєAF CV8E<?9AAO 4AF9A<. 
"CVD 6<CDB@VAN64AAO. �IV8A<= BCVD 4AF9A<. �D4A<KA4 CBFG:AVEFь 
6<CDB@VAN64AAO 4AF9A<. �;9D>4?ьAV 4AF9A<. #D<AJ<C 8VW = >?4E<HV>4JVO 
8;9D>4?ьA<I 4AF9A. "EAB6AV D48VBF9IAVKAV I4D4>F9D<EF<>< C4D45B?BW84 
B59DF4AAO CB6AB7B CDBHV?N. �V47D4@4 ECDO@B64ABEFV F4 CB?OD<;4JV=A4 8V47D4@4 
8;9D>4?ьABW 4AF9A<. �6B8;9D>4?ьAV 4AF9A<. �IV8A<= BCVD 4AF9A<. �D4A<KA4 
CBFG:AVEFь 6<CDB@VAN64AAO 4AF9A<. �V5D4FBDAV 4AF9A< G @V>DBE@G:>B6B@G 
6<>BA4AAV. -V?<AAV 4AF9A< ; :<6?9AAO@ K9D9; @V>DBE@G:>B6V ?VAVW ( %�). 

 
&9@4 2. "5DB5>4 !�' E<7A4?V6 
1.  V>DBE@G:>B6V ;@VLG64KV.  V>DBE@G:>B6V 79F9DB8<A<. #9D9IB8< ; 

CDO@B>GFAB7B F4 >DG7?B7B I6<?96B8V6 A4 >B4>EV4?ьA<= >459?ь. �4EB5< 4A4?B7B-

J<HDB6B7B C9D9F6BD9AAO. �<E>D9FA9 C9D9F6BD9AAO (GD’є. �BD9?OJV=A4 HGA>JVO. 
 

2. (9D<FB6V CD<EFDBW !�+ 8V4C4;BAG. (9D<F<, WI BEAB6AV 9?9>FD<KAV 
C4D4@9FD<. (9D<FB6V J<D>G?O FBD<. "EB5?<6BEFV CD<=@4KV6 !�+ 8V4C4;BAG. 
!�+ VAF97D4?ьAV @V>DBEI9@< F4 @V>DB;5VD><.  

 

7. ІA8<6V8G4?ьAV ;4684AAO 
– 

 

8.  9FB8< A46K4AAO 
#DB6989AAO ?9>JV=, ?45BD4FBDA<I DB5VF, >BAFDB?ьAB-@B8G?ьA<I DB5VF, 

;4I<EF ;6VFV6 ; ?45BD4FBDA<I DB5VF, 9>;4@9A. 
 

9.  9FB8< >BAFDB?N 

�9>JV=A<=, >BAFDB?ьAB-@B8G?ьAV DB5BF<, ;6VF< ; ?45BD4FBDA<I DB5VF, 
9>;4@9A. 

 

10. $B;CB8V? 54?V6 
 

#BFBKA9 F9EFG64AAO F4 E4@BEFV=A4 DB5BF4 
%G@4 �@VEFB6<= @B8G?ь 1 �@VEFB6<= @B8G?ь 2 

&1 &2  &3 &4  
100 

25 25  25 25  

 

1. �4 6V86V8G64AO ?9>JV=A<I ;4AOFь, >BAEC9>F – 105. 
2. �BAFDB?ьAB-@B8G?ьAV DB5BF<: 2*255 = 505. 
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3. �4I<EF ;6VFV6 ; ?45BD4FBDA<I DB5VF: 8*55 = 405. 
 �EьB7B: 10054?V6. 
 

(>4?4 BJVAN64AAO 
 

�4 L>4?BN �>;4@9A �4?V> �4?< 
A �V8@VAAB �4D4IB64AB 90-100 

B 
�B5D9 �4D4IB64AB 

82-89 

C 74-81 

D �48B6V?ьAB �4D4IB64AB 64-73 

E 60-63 

FX 
!9;48B6V?ьAB 

!9 ;4D4IB64AB 35-59 

F !9 ;4D4IB64AB 0-34 

 

11. $9>B@9A8B64A4 ?VF9D4FGD4 
ОEABвAа ?іF5DаFGDа 

1. *<CBD9A>B �.�.  9FB8< V ;4EB5< B5DB5>< !�+ E<7A4?V6 G 
D48VBF9IAVKA<I E<EF9@4I: !46K4?ьA<= CBEV5A<>. – �<FB@<D: �9D:46A<= 
GAV69DE<F9F «�<FB@<DEь>4 CB?VF9IAV>4», 2021. 141 E. ISBN 978-966-683-570-6  

2. $48VBF9IAV>4: �AJ9>?BC98<KA<= A46K4?ьA<= 8B6V8A<>: A46K4?ьA<= CBEV5. 
/ �4 D98. Ю.�.  4;BD4, Є.�.  4KGEь>B7B, �.�. #D468< – �.: �<M4 L>., 1999. – 838 

E.: V?. 
3. %4?454= ". �. �E>V;A9 CDB9>FG64AAO D48VBCD<=@4?ьA<I CD<EFDBW6 / 

%4?454= ". �. – "89E4: "!�� V@. ". %. #BCB64, 2012 – E. 76. 

4. Proakis J.G. Digital Signal Processing, Principles, Algorithms, and 
Applications. 4-th Edition. – New Jersey: Prentice-Hall, Inc. Upper Saddle River, NJ, 

USA, 2006. – 1077p. 

5. Richtmyer R.D. Dielectric Resonators. Journal of Applied Physics. 2004. – 
Vol. 10, Issue 6. pp. 391–410.  

 

ДBCB@і6Aа ?іF5DаFGDа 

1.  4?96<K �. Ю. $48VBCD<=@4?ьAV CD<EFDBW.  B;<D: �V?<= 6VF9D, 2000. – 
204E. 

2. %BE>B6 �. �., �B?BAF4є6Eь><= Ю. #. #DB@<E?B64 9?9>FDBAV>4: 
#V8DGKA<> / �4 D98. �. �. %BE>B64. – �.: �4D469?4, 2015. – 536 E. 

 
12. ІAHBD@4JV=AV D9EGDE< 6 ІAF9DA9FV 

 

(4=?< 8<EJ<C?VA<: 1. https://learn.ztu.edu.ua/course/view.php?id=4826 

 


