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(H:99'W'(:M'Cw 

u.   i-E J)&  
L)9H%&/'Ew 

10.   i x i + 1 

13. QNB)& A%@KHS*:*)B B B'&%  
(H:99'W'(:M'E M%/*A)B *:(9)/)B  

9 KL)AC&)2%/'%I B) BA%I%/' 

15. QNB)& BA%I%//N, AC&)B *:(9)/)B 
&HC /%W)AI:HS/)J) :/:H'@: 

1. U)&J)*)B(: :/(%* &HC G(9L%A*)B 

c. >LA)9 G(9L%A*)B <@:L)H/%/'% :/(%*? 

4. O:/D'A)B:/'% L:A:I%*A)B $Z ' 9)9*:BH%/'% 
L%A%2/C <9L'9(:? B:D/%EF', L:A:I%*A)B 

5. QNR)A '@ o" &://N, L) L%A%2/b )*)RA://N, 
L:A:I%*A)B $Z i-J) J)&: 

6. =:(9)/)I'C '@BH%2%//N, '@ o" &:/ /N,  

1c. YB*)I:*'2%9(:C (H:99'W'(:M'C M%/*A)B *:(9)/)B 

14. _%W)AI:HS/NE BNR)A A:M')/:HS/)E 
(H:99'W'(:M'' :&I'/'9*A:*)A)I 

1 

11. >*R)A I:99'B: M%/*A)B *:(9)/)B B BNRA://N, (H:99'W' (:M'C, L) B9%I J)&:I  

": 

":  

_%* 

_%* 

c 

 

$• •9$F$
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$

16. >*R)A L) 9A%&/%IK 2'9HK *)2%(  
B )&/)I J)&K BA%I%//N, AC&)B  

/%LA%&9*:B'*%HS/N, *:(9)/)B <&)  
15 *)2%(? &HC )M%/(' _=! $Z 

17. O:/D'A)B:/'% *)2%( L) _=!  
B )*)RA://)I j-I BA%I%//)I AC&K 

*:(9)/)B /: *:(9)/% i-J) J)&: 

18.   i-E J)&  
L)9H%&/'Ew 

1u.   i x i + 1 

c0. QNB)& A%@KHS*:*)B  
A:/D'A)B:/'C $Z L) _=! 

KA)B/b j-J) *:(9)/: L) J)&:I 
&HC /%W)AI:HS/)J) :/:H'@: 

c1.   j-E AC&  
L)9H%&/'Ew 

cc. >*R)A HK2F', $Z 

c3. U%2:*S L:A:I%*A)B 
HK2F', $Z &HC  

A:99I)*A%//N, AC&)B 
*:(9)/)B 9 K(:@:/'%I 

BA%I%/' 

c4. >*R)A L) 9A%&/%IK 2'9HK *)2%(  
B )&/)I J)&K BA%I%//N, AC&)B  

LA%&9*:B'*%HS/N, *:(9)/)B <9BNF%  
c5 *)2%(? &HC )M%/(' _=! $Z 

c5. O:92%* @/:2%/'E ()GWW'M'%/*)B 
()AA%HCM'' B k-I AC&K LA%&9*:B'*%HS/N, 

*:(9)/)B /: *:(9)/% i-J) J)&:.  
P)AI'A)B:/'% JA:W: 9BC@%E 

c6.   i-E J)&  
L)9H%&/'Ew 

c7.  i x i + 1 

c8. QNB)& JA:W)B 9BC@%E &HC  
/%W)AI:HS/)J) :/:H'@: 

cu. P)AI'A)B:/'% 
)R;%E BNR)A(' &HC 

k-J) BA%I%//)J) 
AC&: *:(9)/:.  
!9*A:/%/'%  

&KRH'AKb;',  
&://N, 

31. U)HK2%/'% 9'9*%IN 
L:A:I%*A'2%9(',  

A%JA%99')//N, KA:B/%/'E 
W:(*)A/)J) :/:H'@: &HC  

k-J) BA%I%//)J) AC&:  
*:(9)/)B 

30. O:/D'A)B:/'% 
L:A:I%*A)B B k-I 
BA%I%//)I AC&K 

*:(9)/)B. 
>LA%&%H%/'% 

JH:B/)J) L:A:I%*A: 

3c. O:92%* L)(:@:*%H%E  
A:99%C/'C L:A:I%*A)B $Z 
5-E JAKLLN &HC k-J) AC&:  

*:(9)/)B 

33. O:92%* )L*'I:HS/N,  
9))*/)F%/'E L:A:I%*A)B  

B L%A9L%(*'B/)I )RA:@M% $Z 

34. O:92%* )*/)9'*%HS/N, 
L)(:@:*%H%E &HC L:A:I%*A)B 
/:@B://)J) L)HS@)B:*%H%I 

)RA:@M: $Z  
&HC k-J) BA%I%//)J) AC&:  

' '/*%JA:HS/)E )M%/(' _=! 

35. k-E AC&  
L)9H%&/'Ew 

   36. QNB)&N ) ,:A:(*%A% ' *%/&%/M'C,  
A:@B'*'C A:99I:*A'B:%I)J) (H:99: $Z 

1 

": 
": 

": 

": 

c 

_%* 

_%* 

_%* 

_%* 

 

$

 



 1c 

s*) L)*A%RK%* ()H'2%9*B%//)J) ' (:2%9*B%//)J) )R/)BH%/'C *%,/'2%9()J) L:A(: 
TU!V LA%&)9*:BHCb;', R%9LH:*/N% &HC /:9%H%/'C $!V /% I%/%% 2%I /: 80 h LA' )&/)-
BA%I%//)I 9/'D%/'' )Rt%I)B 9*:M')/:A)B ' A)9*% ()H'2%9 *B: 9)BA%I%//N, 9L%M':H'@'-
A)B://N, B'&)B $!. "HC L)HK2%/'C ()H'2%9*B%//)E )M%/('  *%IL)B L%A%)9/:;%/'C )*%-
2%9*B%//)J) @&A:B)),A:/%/'C 'V 9))*B%*9*B%//)V /%)R,)&'IN, *%IL)B A)9*: )Rt%I)B LA)-
'@B)&9*B: $Z B O)99'' /%)R,)&'I) A:@A:R)*:*S ' LA'/C*S  LA)JA:IIK A%W)AI'A)B:/'C 
)*%2%9*B%//)J) @&A:B)),A:/%/'CV B(Hb2:b;Kb 9*:/&:A*N <*:R%H'? )9/:;%/'C ' LA)-
JA:IIN *%,/'2%9()J) L%A%B))AKD%/'C TU!. 

"HC G*)J) /%)R,)&'I) A:@A:R)*:*S I%*)&)H)J'b 9)9*:BH%/' C *:R%H%E I%&'()-*%,/'-
2%9()J) )9/:;%/'C TU!V J&% B:D/%EF'I GH%I%/*)I LA' LA'/ C*'' A%F%/'C CBHC%*9C LA:-
B'HS/:C )M%/(: /:K2/)-*%,/'2%9()J) KA)B/C $Z.  

XUZX># TZ=\OY=!On 

1. U:,:AS()B a. _. o')*%,/'2%9(:C 9'9*%I: ()/*A)HC (:2% 9*B: I%&'()-*%,/'2%9()J) )9/:;%/'C K2A%D-
&%/'E @&A:B)),A:/%/'C q Z@B. XURas=! «Ts=Z». X%A. «o')*%,/'2%9('% 9'9*%IN B I%&'M'/% ' G()H)J''». 
XUR.r Z@&-B) XURas=! «Ts=Z»V c004. QNL. y 1. X. 3–10. 

c. T%)/)B o. Z.V k'/2%/() Q. z.V X%B)9*SC/)B Y. X. >R;%A)99'E9(:C 9'9*%I: I)/'*)A'/J: I%&'M'/9(', 
'@&%H'E B TU! – '/W)AI:M')//:C )9/)B: ()/M%LM'' A%:H' @:M'' 9)BA%I%//N, I%&'M'/9(', *%,/)H)J'E qq 
$:*. vv Q9%A)99'E9()J) W)AKI: «$%&'M'/9('% '@&%H'C &HC @&A:B)),A:/%/'C O)99'' – c003»V J. $)9(B:V 16–
17 :LA%HC c003 J. X. 17. 

3. X*A:*%J'C A:@B'*'C I%&'M'/9()E LA)INFH%//)9*' O)99'' /: L%A')& &) c010 J)&:. $)9(B:V $'/'-
9*%A9*B) LA)INFH%//)9*'V /:K(' ' *%,/)H)J'E OPV $)9( B:. c001. 

4. $%&/'()B \. Q. UA)RH%IN *%,/'2%9()J) )R%9L%2%/'C H%2%R/)J) LA)M%99: ' A:M')/:HS/)J) '9L)HS@)-
B:/'C I%&'M'/9()E *%,/'(' qq Q%9*. J)9L'*:HS/)E '/D%/% A''V 1uu7. y 1. X. 38–44. 

5. Q'(*)A)B Q. Y. X)9*)C/'% ' A:@A:R)*(: 'IL)A*)@:I%;:b;% E I%&'M'/9()E *%,/'('. $:*. &)(. /: 
P)AKI% $Z-c003V $)9(B:V c003. 

6. Q)A)JKF'/ Q. Y.V U:,:AS()B a. _. > A%J')/:HS/N, M%H%BN, LA)JA:II:, A:@B'*'C I%&'M'/9()E LA)-
INFH%//)9*' X:/(*-U%*%ARKAJ: ' X%B%A)-@:L:&: /: L%A')& c001–c005 JJ. qq Q%9*. X%B.-@:L. A%J. )*&-/'C 
Y$=_ OP q U)& A%&. a. Q. Y/M%B:. XUR.r >>> «YJ%/*9*B) {O"#-LA'/*{». c001. QNL 5. X. 66–76. 

7. U:,:AS()B a. _. X'9*%I: )L%A:M')//)-(B:H'I%*A'2%9()J) :/:H'@: /:K2/)-*%,/'2%9()J) KA)B/C I%-
&'M'/9()E *%,/'(' qq Z@B. XURas=! «Ts=Z». X%A. «o')*%,/'2 %9('% 9'9*%IN B I%&'M'/% ' G()H)J''». 
XUR.r Z@&-B) XURas=! «Ts=Z»V c005. QNL. y 1. X. 3–u. 

G9$N9$Paharkov$

TO$QUHSTION$OJ$TKH$LHTHRMINVTION$RHSHVRWK$XHYHX$HQUIPPINGS$OJ$TKH$INSTITUTIONS$OJ$TKH$
PUZXIW$KHVXTK$

They$are$considered$questions$to$methodologies$of$the$estimation$research$level$medical$
product$necessary$at$development$of$the$target$comprehensive$programs$development$medical$
industry$on$regional$level9$

_edical products= research level H`VbI= algorithm of the determination `Vb= regional target program= 
medical-preventive institutions HjkbI= physician-technical equipping 
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!"# 615.471 

%. &. '•()*# 

•••*••"%&" •"Q(w.&+ Z!%•X&0  
• ••••*•(%•*•" ••"•*•($x%z+ ••&1%(•••  
#$' •&•*"2 •(•#&•$•,&)"•••,• %({$w#"%&' 

O:99I)*A%/N I%*)&N W)AI'A)B:/'C 9L%(*A:HS/N, LA'@/:()B ' LA'/M'LN L)9*A)%-
/'C H'/%E/N, A%F:b;', WK/(M'EV )R%9L%2'B:b;', GWW%(*' B/)% A:9L)@/:B:/'% /%()*)-
AN, (H:99)B GH%(*A)(:A&')9'J/:H)B. UA%&H)D%/N 9L)9)RN BNR)A: ())A&'/:*/N, )9%E 
&HC I/)J)(H:99)B)E @:&:2'V 2*) )R%9L%2'B:%* R)H%% RH:J)LA'C*/N% K9H)B'C &HC (H:99'-
W'(:M'' )RA:@)B. UA'B%&%/N LA'I%AN '9L)HS@)B:/'C &://)J) L)&,)&: &HC @:&:2 :B*)I:-
*'2%9()E &':J/)9*'(' )L:9/N, :A'*I'E. 
XL%(*A:HS/NE :/:H'@V H'/%E/N% A%F:b;'% WK/(M''V 9'9*%IN (:A&')H)J'2%9()J) /:RHb&%/'C 

O:@B'*'% 9'9*%I (:A&')H)J'2%9()J) /:RHb&%/'C 9BC@:/) 9 9)B%AF%/9*B)B:/'%I 
9A%&9*B BN2'9H'*%HS/)E *%,/'(' ' L)CBH%/'%I /)B%EF', *%H%()IIK/'(:M')//N, *%,/)-
H)J'EV /: R:@% ()*)AN, I)JK* RN*S A%:H'@)B:/N /)BN% GWW%(*'B/N% 9'9*%IN A:9L)@/:B:-
/'C R')I%&'M'/9(', 9'J/:H)B. !9H)D/%/'% :HJ)A'*I)B :/:H '@: R')9'J/:H)BV A:9F'A%/'% 
(H:99)B A:9L)@/:B:%IN, /:AKF%/'EV L%A%,)& ( :B*)I:*'@:M'' /)BN, /:LA:BH%/'E '99H%-
&)B:/'E BN@B:/N *:(D% B:D/)9*Sb A%F%/'C LA'(H:&/N, @:&:2 L) :B*)I:*'2%9()IK /:-
RHb&%/'b @: 9)9*)C/'%I 2%H)B%(: B /)AI% ' L:*)H)J''. 

Q L)9H%&/%% BA%IC B9% R)HSF% B/'I:/'C K&%HC%*9C :/:H'@K R')9'J/:H)B B 2:9*)*/)E 
)RH:9*'V L)9()HS(K 9L%(*A:HS/N% I%*)&N &:b* R)H%% L)H/)% LA%&9*:BH%/'% )R :/:H'@'-
AK%IN, LA)M%99:,V : BN9)()% RN9*A)&%E9*B'% BN2'9H'*%HS/N, 9A%&9*B L)@B)HC%* A%:H'-
@)B:*S 9H)D/N% :HJ)A'*IN )RA:R)*(' B A%D'I% A%:HS/)J) BA%I%/'. >9)RNE '/*%A%9 
LA%&9*:BHC%* 9L%(*A:HS/NE :/:H'@ GH%(*A)(:A&')9'J/:H)B LA' 9%AS%@/N, /:AKF%/'C, 
A'*I:V LA'B)&C;', ( L)CBH%/'b *A%L%*:/'C ' I%AM:/'C D%HK&)2()B 9%A&M: [1]. X'J/:H 
LA')RA%*:%* B)H/))RA:@/Kb W)AIK ' 'I%%* &)B)HS/) ,:A:(*%A/)% 9L%(*A:HS/)% )L'9:/'%V 
: @:&:2: /:&%D/)J) )R/:AKD%/'C G*', :A'*I'E )9*:%*9C L%AB))2%A%&/)E &HC 9'9*%I (:A-
&')H)J'2%9()J) /:RHb&%/'C. \9H' A:/%% B 9'9*%I:, :B*) I:*'2%9()J) :/:H'@: GH%(*A)(:A-
&')9'J/:H: '9L)HS@)B:H'9S &)9*:*)2/) LA)9*N% :HJ)A'*I N A:9L)@/:B:/'C )L:9/N, :A'*-
I'E L) 9L%(*A:HS/NI LA'@/:(:I [c]V [3]V *) 9%E2:9 B)@I)D%/ L%A%,)& ( R)H%% 9H)D/NI 
I%*)&:I )RA:R)*('V )9/)B://NI /: :/:H'@% /% *)HS() 9) &%AD:*%HS/N,V /) ' W)AI:HS/N, 
LA'@/:()BV L)HK2%//N, '@ 2:9*)*/)J) )L'9:/'C 9'J/:H: [4] . 

Q)LA)9 W)AI'A)B:/'C 9L%(*A:HS/N, LA'@/:()B &HC @:&:2 A:9L)@/:B:/'C 9'J/:H)B 
&)B)HS/) 9H)D%/ B 9'HK AC&: LA'2'/V BH'Cb;', /: /:&%D/)9 *S ' 9)9*)C*%HS/)9*S L)HK-
2:%IN, )M%/)(. Q L%ABKb )2%A%&S G*) BNR)A &H'/N :/:H'@'AK%I)J) WA:JI%/*: ' 2:9*)*N 
&'9(A%*'@:M'' 9'J/:H:V : *:(D% L)H)9N 2:9*)*V B LA%&%H:, ()*)A)E I)JK* RN*S BNRA:/N 
(H:99'W'(:M')//N% LA'@/:('. _) R)H%% 9H)D/NI CBHC%*9C B)LA)9 ) 9L)9)R% W)AI'A)B:-
/'C G*', LA'@/:()B ' I%*)&:, L)9*A)%/'C A%F:b;', WK/(M'E V 2%IK B )9/)B/)I ' L)9BC-
;%/: &://:C 9*:*SC.  
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UK9*S '9,)&/NE 9'J/:H ( )tx  LA%&9*:BHC%* 9)R)E L)9H%&)B:*%HS/)9*S N$)*92%*)B 

( )V 0V ...V 1nx n N= - V @:&://N, 9 2:9*)*)E &'9(A%*'@:M'' 1df h=  aM. =)J&: /: '/*%AB:H% 

BA%I%/' NhT = $I)D%* RN*S L)HK2%/: BNR)A)2/:C )M%/(: 9L%(*A:HS/)E LH)*/)9*' I);-
/)9*' <XU$?r 

c1

0

c c
< ? |}~

N

k n
n

h kn
G f x j

N N

-

=

pæ ö= -ç ÷
è ø

å
V 

J&% kf k T k Nh= = p 0V 1V ...V 1.k N= -  

":H%% 9H%&K%* LA)B%9*' :/:H'@ L)HK2%//)E )M%/(' XU$ B )RH:9*' @/:2%/'E 

0V 1V cV V ck N= K V 2*) 9))*B%*9*BK%* )JA:/'2%/'b 9L%(*A: &) I:(9'I:HS/)  B)@I)D/)E 

2:9*)*N c• df f=  <2:9*)*N _:E(B'9*:?. !2'*NB:C '@B%9*/NE GWW%(* LA)9:2'B:/'C G/%A-

J'' 2%A%@ R)()BN% H%L%9*(' 9L%(*A:HS/)J) )(/:V ()*)ANE B)@/'(:%* B A%@KHS*:*% K9%2%/'C 
'99H%&K%I)J) LA)M%99: LACI)KJ)HS/NI )(/)I F'A'/)E TV /%)R,)&'I) LA%&B:A'*%HS/) 
LA)B%9*' 9JH:D'B:/'% ()/M)B '9,)&/)E A%:H'@:M''V /:LA'I%A V 9 L)I);Sb ()9'/K9)'-
&:HS/)E WK/(M'' [5]. Q A%@KHS*:*% I)D%* RN*S L)HK2%/: )M%/(: XU$V ()*)AKb I)D/) 
'9L)HS@)B:*S &HC W)AI'A)B:/'C 9L%(*A:HS/N, LA'@/:()B ' L)9*A)%/'C 9))*B%*9*BKb;', 
A%F:b;', LA:B'H. Q A:R)*% [4] LA%&H)D%/ )&'/ '@ 9L)9)R)B L)HK2%/'C 9JH:D%//N, )M%-
/)( BNR)A)2/)J) 9L%(*A:V )9/)B://NE /: BN2'9H%/'' 9KII :A/)E I);/)9*' B 9I%D/N, 
L)H)9:, 2:9*)*V JA:/'MN ()*)AN, I)JK* RN*S )LA%&%H%/N 9 L)I);Sb 9H%&Kb;%E LA)-
M%&KAN )L*'I'@:M''. 

Q/:2:H% W)AI'AKb*9C )RK2:b;'% BNR)A(' 9'J/:H)BV LA%&9*:BHCb;'% &B: (H:99:  
<V ' Z? ' BNR'A:%*9C (A'*%A'E &HC )M%/(' I%AN RH'@)9*' (H:99)B B 2:9*)*/)E )RH:9*' &HC 
HbR)J) k-J) F:J: )Rt%&'/%/'C 9)9%&/', 2:9*)*. _:'R)H%% )R;'I  (A'*%A'%I CBHC%*9C 
I%DJAKLL)B)% A:99*)C/'%V BN2'9HC%I)% (:( 9A%&/%% :A'WI%*'2%9()% A:99*)C/'E I%D&K 
B9%I' )Rt%(*:I' A:99I:*A'B:%IN, JAKLLr 

 ( ) ( ) ( ) ( ) ( )

( )( )
• V 1 • V

k k
jl

k kk
a b jl

V Z

V Z n n

Î Î

æ ö= × ç ÷
è ø

å å
| |

| | V <1? 

J&% an  ' bn  – 2'9H) )Rt%(*)BV )RA:@Kb;', (H:99N V ' Z. 

"://NE (A'*%A'E <1? I)D%* RN*S '9L)HS@)B:/ &HC )LA%&%H%/'C B%A,/%E ' /'D/%E 
JA:/'M XU$V B LA%&%H:, ()*)AN, W)AI'AKb*9C L)H)9N 2:9*)*. "HC G*)J) /%)R,)&'I) @:-

&:*S &)LK9*'INE KA)B%/S €•‚• < V ?V Z  ' BN&%H'*S A%@KHS*'AKb;Kb )RH:9*S @/:2'IN, 2:9-

*)* { }€•‚ €ƒ}Vf f . 

_: B*)A)I G*:L% LA'I%/C%*9C LA)M%&KA: JAKLL'A)B(' 9L%(*A:HS/N, ()GWW'M'%/*)B 
LK*%I 9KII'A)B:/'C ', @/:2%/'E B JA:/'M:, @:&://N, )RH: 9*%E. i%HS LA)M%&KAN @:(Hb-
2:%*9C B 9/'D%/'' A:@I%A/)9*' 2:9*)*/)J) )L'9:/'C 9'J/:H)B V : *:(D% L)BNF%/'' K9*)E-
2'B)9*' 9L%(*A:HS/N, )M%/)( @: 92%* :/:H'@: 9KII:A/)E I);/)9*' 9'J/:H: B /:'R)H%% 
@/:2'IN, &HC A:9L)@/:B:/'C 9L%(*A:HS/N, )RH:9*C,. Z@B%9*/)V 2*) BNR)A)2/NE 9L%(*AV 
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)LA%&%HC%INE &HC 2:9*)* kf  ' L)&2'/Cb;'E9C @:()/K c„ A:9LA%&%H%/'C 9 &BKIC 9*%L%-

/CI' 9B)R)&NV /% CBHC%*9C 9)9*)C*%HS/)E )M%/()E XU$V *:( (:( %J) 9*:/&:A*/)% )*(H)/%-

/'% 9A:B/'I) L) B%H'2'/% 9) 9A%&/'I @/:2%/'%I ( )kG f  [5]. >L%A:M'C 9JH:D'B:/'C L) l 

/%@:B'9'INI 2:9*)*:I &:%* c„ A:9LA%&%H%/'% 9 cl 9*%L%/CI' 9B)R)&NV B9H%&9*B'% 2%J) 

B%H'2'/: 9HK2:E/)E )F'R(' KI%/SF:%*9C B l  A:@. =:('I )RA:@)IV LA)M%&KA: )Rt%&'/%-
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CONSTRUCTION OF DISCRIMINANT FUNCTIONS FOR CARDIOLOGICAL STUDIES IN FREQUENCY 
DOMAIN 

Forming of spectral signs and principles of linear discriminant functions construction for 
effective recognition of some electrocardiosignal classes are considered. The examples of 
given approach using for dangerous arrhythmias automatic diagnostics are presented. 

The spectral analysis, linear discriminant functions, systems of cardiological studies 
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A. N. \alinichenko 

ESTIMATION OF T{E SE[ARATING A_ILITY OF DIFFERENT ECG FORM CLASSIFICATION MET{ODS 

The results of experimental estimation of the separating a|ility and noise resistance of 
different ECG form classification methods are presented. The follo}ing three methods }ere 
examinedH |ased on the QRS~complex featuresJ |ased on spectral components and using cross~
correlation function. 

\edical electronic equipment, automated ]^_ analysis, digital signal processing 
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MET{ODICAL AS[ECTS OF MONITORING _LLOD [RESSURE …_[‹ IN CONTROL [ROCESSES _Y T{E 
CONDITION OF CARDIOŽASCULAR SYSTEM AT _ICYCLE ERGOMETRY 

The important methodical features of _[ measurements in conditions functional tests 
}hich should |e taken into account in algorithm of }ork information ~ managing systems |icy~
cle ergometry are su|mitted. In course |icycle ergometry for increase of relia|ility of meas~
urementsJ the information on the muscular reductions of the patient creating artefacts of impel~
lent activity is represented to the doctorH not only sound noise in the channel of registration of 
\orotkov tonesJ |ut also influence of reduction of muscles on the _[. Data on the computer~
i•ed monitor the _[ …‚@.•€~†WJ ‡!! •‡ˆ‰•J St.~[eters|urg‹J intended for |icycle ergometry 
and  pasted technical and clinical tests are resulted. 

The wx measurement at zicycle ergometry researches, control of cardio{ascular system condition, mo{ing 
acti{ity artifacts 



 xƒ 

PBJ xxR5zzƒ5{R 

•. 0. +•••#*••12# 

! 0403#5$!5 1!)k!)# % 5#)4"4$0%!/ 
64(v&*4(&"44 

• "';5&# "'%%4'&"3('#&%8 ,*'=#*3# %3%&#4*5K5 25$<5$' $)8 25*34'*38 
<'"'1&#"' 3 2"3=3* (5,*31*5(#*38 3%1'P#*36 4#$373*%13< 3,5;"'P#*36 ( 2"57#%%# 
4#$373*%156 (3,-')3,'733J ' &'1P# $)8 25(+„#*38 0>>#1&3(*5%&3 (3,-')/ *5K5 
'*')3,' 4#$373*%13< 3,5;"'P#*36. 

2<FC:D><H:?@AB ?<?C:GA, G:;<=<>?@AB E<KZAJ<KA=<B, G:;<=<>?@<: <KFNMAY:><B 

O#•4&+ (•7&%&#•$&@ &+•12•)•#&/ • #••-•*<•• •2•(* *•4*•-•* •7#&( &+ #•&1•4•• 
2••32••-2•#•##=@ •2•7•-• 7&•9#••-&$& +•1•4•••#&/5 ~•7 &%&#•$&• •1A•$-= &••4•7•••>
#&* • ••#••#•( •$2=-= •- #•3••2•7•-••##•9• +2&-•4.#•9•  •••32&*-&* &, •4•7•••-•4.#•, 
-2•1•!-•* •32•7•4•##=• ••4••&* & -•@#&?••$&• •2•7•-••, ?-•1= &@ •-•12•+&-., #• #•>
2•0•* %•4••-#••-& •29•#&+(• ?•4•••$•5 L•$&( •12•+•(, % •4. 3•4•?•#&* (•7&%&#•$•9• 
&+•12•)•#&* – (•7&%&#•$•/ •&+••4&+•%&& – •••-•&- • 3•2•7•?• 94•+• & (•+9• #•14!7•>
-•4* F&••4•7•••-•4*G 1•4•• &4& (•#•• •1•-2•$-#•9• •12•+ • &••4•7••(•9• •1A•$-•, •$•+•>
#&& •4&*#&* #• "•2(&2•••#&• • #•14!7•-•4* 32•7•-••4•#&* •1  C-•( •1A•$-• &, • $•#•?>
#•( &-•9•, • 3••-•#••$• 7&•9#•+•5 E2& C-•( ••+#&$••-  ••32••, #••$•4.$• (•)#• 7•••>
2*-. 2•+•4.-•-•( &••4•7•••#&/, ••#•••##=@ #• •#•4&+• (•7&%&#•$&@ &+•12•)•#&/5 
‰••1@•7&(• •?&-=••-. •••1•##••-& "•2(&2•••#&* (•7&%&#• $&@ &+•12•)•#&/ & ••+#&>
$•!<&• 32& C-•( &•$•)•#&*5 

~•7&%&#•$&• &+•12•)•#&*, $•$ 32••&4•, "•2(&2•!-•* • 3•(•< .! •7#•9• &+ •3•>
%&•4&+&2•••##=@ ••-2•/•-• – JL> &4& ‚~N>•$•#•2••, 2•7&•&+•-•3#=@ $•(•2, •4.-2•+••>
$••=@ &4& 2•#-9•#•••$&@ ••-•#•••$ & -5 35, – 
$•)7•• &+ $•-•2=@ •-4&?••-•* •32•7•4•##•/ 
•3•%&"&$•/5 6 %•4•( 3••4•7•••-•4.#••-. C-•>
3•• 3•4•?•#&* & •••32&*-&* (•7&%&#•$•9• &+•>
12•)•#&* (•)#• 32•7•-••&-. • •&7• 1&•-•@#&?•>
•$•/ •&•-•(= F„LHG (•7&%&#•$•/ •&+••4&+•%&&, 
32&••7•##•/ #• 2&•5 R5 „&•-•@#&?••$•/ •#• *•4*>
•-•*, 3••$•4.$• ••• -•@#&?••$&• & 1&•4•9&?••$&• 
+••#.* •&•-•(= •1A•7&#•#= • •7&#•( $•#-•2• 
•32••4•#&* 74* 7••-&)•#&* %•4& – 3••-•#••$& 
7&•9#•+• #• ••#••• •#•4&+• &+•12•)•#&* (•7&>
%&#•$•9• •1A•$-•5 

6 32••-•/0•( •4•?•• „LH (•7&%&#•$•/ 
•&+••4&+•%&& •••-•&- &+ •4•7•!<&@ 14•$••… 
«I1A•$- &••4•7•••#&*» FIDG, «H&•-•(• •A•(•», 
«H&•-•(• •-•12•)•#&*» & «D••4•7•••-•4.» 
FD•G F2&•5 RG5 

 

0<?C:GA ?|:GA 

!4  

0<?C:GA FCFNMAY:><B 

4? 

{ }MR x¢  { }NR x  

{ }U t  

{ }\_ x  

{ }[D x  

 V3%. W 



 x8 

I1A•$- &••4•7•••#&* (•)•- 32•7•-••4*-. ••1•/ $•$•/>4&1• •29•# ?•4•••?••$•9•  -•>
4•, -$•#. &4& 1&•)&7$••-.5 I# &(••- $2•/#• •4•)#•• F&  &+(•#*!<•••* •• •2•(•#&G "&+&>
$•>@&(&?••$•• •-2••#&•, • -•$)• •••& •••1•##••-& & •92•#&?•#&* 3• &•3•4.+•••#&! 2•+>
4&?#=@ (•-•7•• •&+••4&+•%&&5 ••$-&?••$&, ID +•7••- ••4••&* 2•1•-= •••/ •&•-•(= (•>
7&%&#•$•/ •&+••4&+•%&&5 

E2& 3•(•<& •&•-•(= •A•(• #• •1A•$- &••4•7•••#&* ••+7•/ •-••!- C4•$-2•(•9#&->

#=( 3•4•( • •32•7•4•##=(& •••/•-••(& ¤ ¥NR } , N  – 2•+(•2#••-. ••$-•2• ¤ ¥} , & 2•9&•->

2&2•!- 2•+•4.-•- C-•9• •+•&(•7•/•-•&* ¤ ¥MR¢} , • •1<•( •4•?•• NM ¹ , $•-•2=/ 32••1>

2•+••-•* • C4•$-2&?••$&/ •&9#•4 •32•7•4•##•9• •&7• ¥¤tU , t  – •2•(*5 

6 $•?••-•• ••+7•/•-••!<•9• 3•4* ?•<• •••9• 32&(•#*!- 3•4* 2•#-9•#•••$•9• & 
•4.-2•+••$•••9• &+4•?•#&*5 ‰•32&(•2, 32••••?&••* ID 3•-• $•( 2•#-9•#•••$•9• &+4•?•>
#&*, @•2•$-•2&•-&$& $•-•2•9• ••2.&2•!-•*, (•)#• #•7•*-.•* #•  -•, ?-• ?••-. C-•9• 3•-•$• 
32•/7•- •$••+. •1A•$-, &+(•#&• •••! &#-•#•&•#••-. 32• 3•2%&•#•4.#• &#-•92•4.#•/ 
34•-#••-& -$•#•/, ••-2•?•!<&@•* #• •9• 3•-&5 E2& C-•( -•?#•• ••94•••••#&• @•2•$-•2&>
•-&$ &+4•?•#&* • 3•2•(•-2•(& ID #•••+(•)#• • •&4• #•3•4 #•-= +#•#&/ • "&+&?••$&@ 
•••/•-••@ ID5 J2•(• -•9•, 32•%••• "•2(&2•••#&* ••+7•/• -••!<•9• #• ID 3•-•$• &+4•>
?•#&* *•4*•-•* #•••••20•##=( &+>+• #•2••#•(•2#••-& 2••32•7•4• #&* •3•$-2•4.#•/ 
34•-#••-& (•<#••-& &+4•?•#&* • -•4••#•( •94•5 

L•$)• #•••+(•)#• -•?#•• ••94•••••#&• @•2•$-•2&•-&$ 32•• 12•+•••-•4* &+4•?•#&*, 
32•0•70•9• ?•2•+ ID, • C4•$-2&?••$&/ •&9#•4 • @•2•$-•2&•- &$•(& C-•9• &+4•?•#&* F94••>
#=( •12•+•( •3•$-2•4.#•9• & 7&#•(&?••$•9• 7&•3•+•#••G5 6 •4•7•-•&• •-4&?&* •- &7••4.>
#=@ @•2•$-•2&•-&$ F#•32&(•2, #•2••#•(•2#••-& ?•••-•&-•4.# ••-&G 32••12•+•••-•4* &+>
4•?•#&*, 32•0•70•9• ?•2•+ ID, • C4•$-2&?••$&/ •&9#•4 -•$) • ••+#&$•!- &•$•)•#&*5 

E•4•?•##=/ • •&•-•(• •A•(• •&9#•4 ¤ ¥U t  3•2•7••-•* • •&•-•(• •-•12•)•#&*, 97• 

•••<••-•4*•-•* 32••12•+•••#&• F• •1<•( •4•?•• • &•$•)•# &*(& & #•4&#•/#•G •••.(• •9>
2•#&?•##•/ ?••-& 3•4•?•##•/ &#"•2(•%&& F&•$•)•##•/ 2•+4 &?#=(& 0•(•(&G • •••-•••• 

2••32•7•4•#&• • 32••-2•#•-•• &+•12•)•#&* ¤ ¥\_ } , •1=?#• |\ = 5 †-• 32•&•@•7&- • ••>

•-••-•-•&& • •32•7•4•##=( •49•2&-(•(, +••&•*<&( •- 32&( •#*•(•/ •&•-•(= •-•12•)•>
#&*5 6 $•?••-•• •&•-•(= •-•12•)•#&* • #••-•*<•• •2•(* 32& #*-• &•3•4.+•••-. (•#&-•2= 
2•+4&?#=@ -&3••… 3••-2••##=• #• 1•+• C4•$-2•##•>4•?••=@ -2•1•$ F†KLG, )&7$•$2&•-•4>
4&?••$&• F€JG & 34•+(•##=• 7&•34•&5 

†KL – C-• C4•$-2•##•>••$••(#=/ 32&1•2, 32•7#•+#•?•##=/ 7 4* 32••12•+•••#&* 
C4•$-2&?••$•9• •&9#•4•, "•2(&2••(•9• •&7•••7•3-•2•(, • &+•12•)•#&•5 E2&#%&3 •9• 2•>
1•-= ••#•••# #• *•4•#&& -•2(•C4•$-2•##•/ C(&••&&5 D+•12• )•#&• #• C$2•#• †KL ••+7•>
•-•* +• •?•- ••+•2•-#•>3••-•3•-•4.#•9• 7•&)•#&* C4•$-2•# #•9• 4•?•, ••+7••••(•9• •3•>
%&•4.#=( ••-2•/•-••( – C4•$-2•##•/ 3•0$•/, &4& C4•$-2• ##=( 32•)•$-•2•(5 †$2•# 
†KL &+#•-2& 3•$2=- •3•%&•4.#=( ••<••-••( – 4!(&#•"•2•( , $•-•2•• •14•7••- •3•••1>
#••-.! •••-&-.•* 32& 3•3•7•#&& #• #•9• C4•$-2•#••5 }•( &#-•#•&•#•• 3•-•$ C4•$-2•#••, 
-•( *2?• •••-&-•* 4!(&#•"•25 6 •••! •?•2•7., &#-•#•&•# ••-. C4•$-2•##•9• 4•?• 32•>
3•2%&•#•4.#• #•32*)•#&!, 3••-•3•!<•(• •- •&7•••7•3-• 2• #• •3•%&•4.#=/ •32••4*!>



 x`  

<&/ C4•$-2•7 C4•$-2•##•/ 3•0$& – (•7•4*-•25 L•$&( •12•+ •(, • (•#&-•2• #• ••#••• †KL 
(&#&(•4.#=( C4•(•#-•( &+•12•)•#&* – 3&$••4•( – *•4*•-• * +•2#• 4!(&#•"•2•, *2$••-. 
•••?•#&* $•-•2•9• +••&•&- •- &#-•#•&•#••-& 3•7•!<•9• # • #•9• C4•$-2•##•9• 4•?• [R]5 

6 €J>(•#&-•2• &+•12•)•#&• -•$)• 32•7•-••4*•- ••1•/ ••• •$•3#••-. •-7•4.#=@ 
-•?•$ – 3&$••4•/, •7#•$• 32&#%&3 7•/•-•&* ••<••-••##• &#•/, ?•( • (•#&-•2• #• ••#••• †KL5 
N•+4&?&* +•$4!?•!-•* • •3•••1•@ ••+7•#&* •••-*<•9••* C 4•(•#-• & "•2(&2•••#&* ••(•9• &+•>
12•)•#&*5 6 €J>(•#&-•2• (&#&(•4.#=( C4•(•#-•( &+•12•)• #&* *•4*•-•* €J>*?•/$•5  
6 •-4&?&• •- +•2#• 4!(&#•"•2•, •#• #• 9•#•2&2••- &+4•?•# &•, • -•4.$• •32••4*•- &#-•#•&•>
#••-.! 32•@•7*<•9• •••-•5 E• ••-&, €J>*?•/$• *•4*•-•* •• •-•"&4.-2•( • C4•$-2&?••$&( 
•32••4•#&•( FC4•$-2•##•>•3-&?••$&( (•7•4*-•2•(G & #•)7••- •* •• •#•0#•/ 3•7•••-$•5  
6 $•?••-•• 4•(3 3•7•••-$& €J>(•#&-•2•• &•3•4.+•!- •3•%&• 4.#=• C4•$-2•4!(&#••%•#->
#=• 4•(3= • @•4•7#=( $•-•7•(, @•2•$-•2&+•!<&••* #&+$&( C#•29•3•-2•14•#&•( [R]5 

6 34•+(•##=@ 7&•34•*@ •(••-• )&7$•$2&•-•44&?••$•9• ••<•• -•• &•3•4.+••-•* &•#&>
+&2•••##=/ 9•+5 M9• (•4•$•4= •14•7•!- •3•••1#••-.! &+4•?•- . •••- • 32•%•••• 2•$•(1&#•>
%&& F••••-•#••4•#&* C4•$-2&?••$•/ #•/-2•4.#••-&G5 B4* 32&••7•#&* (•4•$•4 9•+• • &•#&+&>
2•••##•• •••-•*#&•, -5 •5 • •••-•*#&• 34•+(=, &•3•4.+••-•*  •=••$•• #•32*)•#&•5 

E2••12•+•••#&• •&9#•4–&+4•?•#&•, •=3•4#*•(•• 4!1=( ••-2• /•-••( •&+••4&+•%&&, 
•3&•=•••-•* •••-••-•-••!<•/ 3•2•7•-•?#•/ @•2•$-•2&•-&$•/ 5 

J•#•?#=/ $•(3•#•#- „LH>•&+••4&+•%&& &+•12•)•#&/ (•7&%& #•$&@ •1A•$-•• ••>
•-••4*•- $•(1&#•%&* 94•+ – (•+9 &••4•7•••-•4*5 †-• $•(1 &#•%&* •1••3•?&•••- •••32&*-&• 
&+(•#*!<&@•* •• •2•(•#& 32••-2•#•-••##• 2••32•7•4•##=@ •• •-••=@ 3•-•$••, 2•+4&?•>
#&• *2$••-& & •3•$-2•4.#•/ #••7#•2•7#••-& &+4•?•#&*5 H-2 •$-•2• & •••/•-•• +2&-•4.#•/ 
•&•-•(= •32•7•4*!- •• ?•••-•&-•4.#••-. & 2•+2•0•!<•! •3 •••1#••-.5 

J•$ &+•••-#•, 32& •••32&*-&& &+•12•)•#&* +2&-•4.#•/ •&•-• (•/ ?•4•••$• &+4•?•>
#&• ••1&2••-•* @2••-•4&$•( 94•+• & ?•2•+ •-•$4••&7#•• -•4• 32••%&2••-•* #• ••-?•-$• 
[|]5 L•( •#• ••+1•)7••- ?•••-•&-•4.#=• C4•(•#-= – •32• 7•4•##=• #•2•#=• $4•-$& F2•>
%•3-•2=G, "&+&•4•9&?••$•• #•+#•?•#&• $•-•2=@ •••-•&- • 2••3•+#•••#&& •••-••=@ ••4#5 
6 32•%•••• "•#$%&•#&2•••#&* C-&@ 2•%•3-•2•• 32•&•@•7&- 3•94•<•#&• &(& &+4•?•#&*, & 
3• 7••-&)•#&& •32•7•4•##•9• 3•2•9• •=2•1•-=•••-•* &(3•4 .•, $•-•2=/ 3• +2&-•4.#•(• 
#•2•• 3••-•3••- • +2&-•4.#=/ %•#-2 (•+9•, 97• • 3•(•<. ! 3•$• •<• 7• $•#%• #• 3•#*-=@ 
(•@•#&+(•• & 32•&•@•7&- +2&-•4.#•• •••32&*-&• &+•12•)• #&* [x]5 

œ• %••-•••• & *2$••-#•• •••32&*-&• &+4•?•#&* ?•4•••?••$&(  94•+•( •-••?•!- 7•• 
2•+4&?#=@ -&3• 2•%•3-•2••, #•+=•••(=@ •••-••-•-••##• $• 41•?$•(& & 3•4•?$•(&5 E•>
4•?$& •3•••1#= 2•9&•-2&2•••-. -•4.$• ••((•2#•! C#•29&! • ••-•5 I#& *•4*!-•* (&#&•>
-!2#=(& •#•4•9•(& – 2•+(•2•( • #••$•4.$• (&$2•(•-2•• – " •-••(#•)&-•4•/, •=2•1•-=>
••!<&@ C4•$-2&?••$&/ •&9#•4 32& 3•7•#&& #• #&@ •-7•4.#•9• "•-•#•, & •14•7•!- •?•#. 
•=••$•/ ?•••-•&-•4.#••-.!, 32&(•2#• • Rzzz 2•+ 32••=0•!<•/ ? •••-•&-•4.#••-. $•4>
1•?•$5 J•41•?$&, 32•7#•+#•?•##=• 74* 2••3•+#•••#&* %••-•••/ &#"•2(•%&&, •1A•7&#•#= 
• -2&•7=, $•)7=/ &+ 2•%•3-•2•• • $•-•2=@ 2••9&2••- -•4. $• #• •7&# &+ -2•@ ••#••#=@ 
%••-••… $2••#=/, +•4•#=/ &4& •&#&/. N•+(•2 -2&•7= $•41•?•$ •32•7•4*•- (&#&(•4.#=/ 
•&7&(=/ 2•+(•2 -•?$&, %••- $•-•2•/ ?•4•••$ •<• (•)•- 2• +4&?&-., -5 •5 %••-•••! 2•+2•>
0•!<•! •3•••1#••-. 94•+•5 6 +••&•&(••-& •- •-•3•#& 2•+72•)•#&* $•)7•/ &+ $•41•?•$ 
-2&•7= ••+7••-•* •<•<•#&• %••-• -•?$& [x]5 



 kz 

E•2&"•2&/#=• •14••-& ••-?•-$& 94•+• +•3•4#•#= $•41•?$ •(& & 3•4•?$•(&5 J2•(• 
-•9•, #• ••-?•-$• •=7•4*!- 7•• •14••-&… )•4-•• 3*-#• &  •4•3•• 3*-#•5 ‰• •4•3•( 3*-#• 
#•2•#=• 3•-& ••-?•-$& 3•2•@•7*- • +2&-•4.#=/ #•2•5 E••$•4 .$• • C-•/ •14••-& #•2•#=@ 
$4•-•$ #•-, -• &+4•?•#&•, 3•3•7•!<•• #• •4•3•• 3*-#•,  #• •1#•2•)&•••-•*5 €•4-•• 3*-#• 
2••3•4•)•#• 3• %•#-2• +2&-•4.#•/ ••& & &(••- •94••=• 2• +(•2= R–|°5 I#• +•3•4#•#• 
34•-#• •3•$•••##=(& $•41•?$•(& F2•••-•*#&• (•)7• #&(& •••-••4*•- •$•4• Rz ($(G, ?-• 
•1••3•?&•••- ?•4•••?••$•(• 94•+• 32••-2•#•-••##•• 2•+2•0 •#&• •34•-. 7• {z 4&#&/ #• 
92•7••5 L•( #• (•#•• #• 32•$-&$• C-•- 32•7•4 #• 7••-&9 ••-•* &+>+• 32•%•••• +2&-•4.#•9• 
••2•7#•#&*, $•-•2=/ •-•#••&-•* #••1@•7&(=( 32& #•7••-•-•? #•( ••••<•#&&, • -•$)• &+>
+• •92•#&?•#&/, #•4•9••(=@ &•$•)•#&*(& ••(•9• &+•12•)•#& * [k]5 

‡4•+ ?•4•••$• •3•••1•# 2•+4&?•-. •2••#& *2$••-&, •-4&?•!< &••* 72•9 •- 72•9• •••>
9• #• R ¦, #• 32•$-&?••$&, ••4•7•-•&• #•7••-•-•?#•/ • •••<•##••-&, •-••-•-•&* 2•+$•/ 
92•#&%= •14••-•/ &+•12•)•#&*, #•7••-•-•?#••-& 2•+(•2••  #•14!7••(=@ •1A•$-•• 74* &@ 
2•+4&?•#&*, • -•$)• #•4&?&* &•$•)•#&/ #• ••(•( &+•12•)• #&&, C-•9• #• 32•&•@•7&- [k]5 

I1A•$-= #•14!7•#&* #• &+•12•)•#&& 2•+4&?&(= •- "•#• -•4 .$• • -•( •4•?••, $•97• 
#••7#•2•7#••-. 2••32•7•4•#&* *2$••-& &+•12•)•#&* 32••=0•• - 3•2•9••=/ •2•••#., •32•7•>
4*•(=/ 3•2•9••=( $•#-2••-•(5 6 •••-••-•-•&& •• •-•-&•-&?• •$•/ 32&2•7•/ 3•2•9• +2•#&*, 
3•2•9••=/ $•#-2••- •32•7•4*•-•* 32& -•$•( •2••#• •-4&?&* *2$ ••-& •1A•$-• #•14!7•#&* •- 
*2$••-& "•#•, 32& $•-•2•( •1••3•?&•••-•* wz ¦>#•* ••2•*-#••- . •9• •1#•2•)•#&* [w]5 6•4&>
?&#•, •12•-#•* 3•2•9•••(• $•#-2••-•, #•+=•••-•* ?••-•-#•>$•# -2••-#•/ ?•••-•&-•4.#••-.! 
F}J}G +2•#&*5 œ••&•&(••-. }J} +2•#&* •- 32••-2•#•-••## •/ ?••-•-= F2&•5 |G •$•+=•••- #• 
-•, ?-• C""•$-&•#••-. 2••3•+#•••#&* +2&-•4.#=@ •1A•$-•• + ••&•&- $•$ •- &@ •94••=@ 2•+(•>
2•• F32••-2•#•-••##•/ ?••-•-=G, -•$ & "•2(= F•3•$-2•G •1A •$-• #•14!7•#&* [w]5 ‰•4&?&• 
(•$•&(•(• +••&•&(••-& }J} +2•#&* •- 32••-2•#•-••##•/ ?• •-•-= ••&7•-•4.•-•••- • -•(, ?-• 
$•(1&#•%&* 94•+ – (•+9 ?•4•••$• •3•%&•4.#• 32•7#•+#•?•#• 74* •=7•4•#&* 2•+$&@ 92•#&% • 
&+•12•)•#&&5 D•@•7* &+ •&7• C-•/ +••&•&(••-&, (•)#• -•$)•  •7•4•-. •=••7 • #•4&?&& 32•>
7•4• •••32&*-&* -•#$•/ •-2•$-•2= F••4& •#• 32&••-•-•••-G  &+•12•)•#&*, • 2•+•4.-•-• ?•9• 
(•9•- 1=-. 3•-•2*#= •94•)•##=• 92•#&%= 2•+7•4• F#•32&( •2, 7&""•+#• &#"&4.-2•••##•* 
92•#&%• •3•@•4&G5 I3-&(•4.#=( 74* 2••3•+#•••#&* •1A•$-••  *•4*•-•* 7&•3•+•# 32••-2•#•->
••##=@ ?••-•- •- 8 7• R| %&$4•• #• 92•7••5 6 C-•( 7&•3•+•#• $•#-2••-#•* ?•••-•&-•4.#••-. 
(•$•&(•4.#•5 B4* 2•+4&?•#&* •1A•$-•• • 2•+(•2•(& (•#•• R %&$4• #• 92•7•• & 1•4•• R{ %&$>
4•• #• 92•7•• -2•1••-•* 1•4.0&/ 3•2•3•7 *2$••-& • &+•12• )•#&&5 E2•%••• +2&-•4.#•9• •••>

32&*-&* ?•4•••$• (•)•- 1=-. •3&••# ••••/ 
••1•-••##•/ «•3-&?••$•/» &4& «(•7•4*>
%&•##•/» 3•2•7•-•?#•/ "•#$%&•/5 

E••4• #•3••2•7•-••##• •••32&>
*-&* 3•4•?•##•9• &+•12•)•#&* •#• $•$ 
«#•••*» &#"•2(•%&* &#-•232•-&2••-•* 
&••4•7•••-•4•( • +••&•&(••-& •- •9• 
•3=-• & 32•9#•+•, $•-•2=/ •# •-2•&-5 
E2& C-•( &+•4•$••-•* &#"•2(•%&* • #• 
&+•••-#•( 7• -•@ 3•2 F&4& ?••-&?#• &+>
•••-#•(G •1A•$-• &••4•7•••#&*5 

 z w Rz Rw Freg 

SFFregG

8z

{z

kz

|z

 

 

 
V3%. X 



 kR 

†-•- 32•%••• (•)#• 2•+1&-. #• -2& C-•3• [k]… 
RG 5;*'"-P#*3#  – 32&#*-&• 7•)• #• ••#•••#&& ?••-&?#•/ &4& #•7••-•-• ?#•/ &#>

"•2(•%&& 2•0•#&* • -•(, ?-• • &+•12•)•#&& &(••-•* &#-•2•••! <&/ &••4•7•••-•4* •1A>
•$-, #•32&(•2 #•$•-•2•* •#•(•4&*Ÿ 

|G "'%25,*'('*3#  – •=*•4•#&• 32&+#•$•• &#-•2•••!<•9• •1A•$-•, #•32&(• 2 2•+(•>
2•• & "•2(= •#•(•4&&, & ••3••-••4•#&• &@ • 32&+#•$•(& 7 2•9&@, &+•••-#=@ &••4•7•••-•>
4!, •1A•$-••Ÿ 

xG 3$#*&3>31'738 – •3•+#•#&• &#-•2•••!<•9• &••4•7•••-•4* •1A•$-•, -5 • 5 ••-•#••>
4•#&• •9• •••-••-•-•&* #•$•-•2•(• &+•••-#•(• •1A•$-•, # •32&(•2 32&#*-&• 2•0•#&* 
• -•(, $•$•* $•2-&#• +•1•4•••#&/, • -•?$& +2•#&* &••4• 7•••-•4*, •••-••-•-•••- •1#•2•>
)•##•/ & 2••3•+#•##•/ •#•(•4&&5 

6 2•+•4.-•-• •••32&*-&* & •12•1•-$& &+•12•)•#&* +2&-•4.#•/ •&•-•(•/ &••4•7•••>
-•4* "•2(&2••-•* #•$•-•2=/ •-$4&$ – &#-•232•-•%&* &••4•7• ••-•4•( 3•4•?•##•/ &#>

"•2(•%&&, 7&•9#•+ ¤ ¥[D } 5 

 

 

0<?C:GA ?|:GA 

!4 

0<?C:GA FCFNMAY:><B 

H&•-•(• •#•4&+• & •12•1•-$& &+•12•)•#&* 

4? „B 

 
H

&
•-

•(
• 

3•
2•

7•
?&

 
&

#"
•2

(•
%

&
&

 

  
V3%. Z 

L•$&( •12•+•(, 3••-•#••$• 7&•9#•+• • 2•+•4.-•-• •&+••4. #•9• •#•4&+• (•7&%&#•$•>
9• &+•12•)•#&* &••4•7•••-•4•( +••&•&- •- •-•3•#& &•$• )•#&/ &+•12•)•#&*, •#••&(=@ 
•••(& +••#.*(& „LH (•7&%&#•$•/ •&+••4&+•%&&… ••(&( •1A•$-•( &••4•7•••#&*, •&•-•(•/ 
•A•(•, •&•-•(•/ •-•12•)•#&* &, #•$•#•%, +2&-•4.#•/ • &•-•(•/ &••4•7•••-•4*5 

B4* 3••=0•#&* C""•$-&•#••-& •&+••4.#•9• •#•4&+• &+•12•) •#&/ (•7&%&#•$&@ 
•1A•$-•• 2•••(•-2•##•! •=0• „LH •4•7••- 7•3•4#&-. •&•- •(•/ •#•4&+• & •12•1•-$& 
&+•12•)•#&* F2&•5 xG, •$4!?•!<•/ (•-•7=, #•32••4•##=• # • •4•?0•#&• +2&-•4.#•9• •••>



 k|  

32&*-&* &+•12•)•#&/, -•$&• $•$ •=7•4•#&• +#•?&(=@ 74* 7&•9#••-&$& ?••-•/ &+•12•)•>
#&*, "&4.-2•%&*, 2••$2•0&••#&•, 2••3•+#•••#&• •12•+••, "•2( &2•••#&• -2•@(•2#•9• 
&+•12•)•#&*5 6 2•+•4.-•-• •12•1•-$& &+•12•)•#&* (•7&%&#•$ •9• •1A•$-• •(• 1•7•- •••->

••-•-••••-. 32••-2•#•-••##•• 2••32•7•4•#&• *2$••-& ª¤ ¥ ¤ ¥L \_ _¹} }  F• •1<•( •4•?•• 

\L ¹  +••&•&- •- •3•••1• •12•1•-$& & •#•4&+• &+•12•)•#&*G5 
H••2•(•##=• •&•-•(= (•7&%&#•$•/ •&+••4&+•%&& •1••3•? &••!- ••+(•)#••-. &•>

3•4.+•••#&* •2•7•-• -•4•(•7&%&#= – -2•#•4*%&& "•/4• & +•12•)•#&* 3• ••-& 74* 3••4•>
7•!<•/ •&+••4&+•%&& • 72•9•/ •&•-•(•, 3•C-•(• 32&••7• ##•! „LH -•$)• •4•7••- 7•3•4>
#&-. •&•-•(•/ 3•2•7•?& &#"•2(•%&& F2&•5 xG5 E2&(•#*!- 2•+4&?#=• #•+•(#=• F#•32&>
(•2, -•4•"•##•* & "•$•&(&4.#•* ••*+., 2•7&•G & $••(&?•• $&• F•3•-#&$•••* ••*+.G 
•2•7•-•• 3•2•7•?& &#"•2(•%&&5 E2&(•#•#&• -•9• &4& &#•9•  •3•••1• 3•2•7•?& &#"•2(•>
%&& •92•#&?&•••-•* 0&2&#•/ 3•4••= ?••-•- F•$•2••-.! 3•2•7 •?& 7•##=@G $•#•4• ••*+& – 
$•4&?••-••( &#"•2(•%&&, 3•2•7••••(=( • •7&#&%• •2•(•#&  F1&-•• • ••$•#7•G5 E•2•7•?• 
3• ••-& 2••-2••=@ (•7&%&#•$&@ &+•12•)•#&/, 3•4•?••(=@ • 3•(•<.! 2•+4&?#=@ (•-•>
7•• 4•?•••/ 7&•9#••-&$&, -2•1••- •)•-&* "•/4• &+•12•)• #&* & 2•94•(•#-&2••-•* •-•#>
7•2-•( —ZS­V F—igital Zmaging and Sommunications in VedicineG [{], [ƒ]5 H)•-&• "•/4•• 
&+•12•)•#&/ • &•3•4.+•••#&•( 2•+4&?#=@ (•-•7•• •)•-&* (•)•- •••<••-•4*-.•* • •&•>
-•(• •#•4&+• & •12•1•-$& &+•12•)•#&*5 

L•$)• • „LH (•7&%&#•$•/ •&+••4&+•%&& 7•4)#• 1=-. •$ 4!?•#• 1•+• &+•12•)•#&/ 
F„BG F2&•5 xG, • 3•(•<.! $•-•2•/ •••<••-•4*•-•* ••7•#&• & •-•2&& 1•4•+#&, •2••#•#&• 
2•+•4.-•-•• &••4•7•••#&/ 74* •7#•9• & 74* 2•+#=@ 3•%&•#- ••, #•$•34•#&• •-•-&•-&?••$&@ 
7•##=@ 3• 7&•9#••-&$• 2•+4&?#=@ •&7•• 3•-•4•9&/, •1•?•#&• (•7&%&#•$•9• 3•2••#•4•5 
D#"•2(•%&* • „B @2•#&-•* • •&7• •)•-=@ "•/4•• &+•12•)•# &/5 

6 2•+•4.-•-• 32&(•#•#&* •&•-•(#•9• 3•7@•7• $ •#•4&+• 3 2•%•••• (•7&%&#•$•/ •&>
+••4&+•%&& •=7•4•#= &•$•)•#&* &+•12•)•#&* (•7&%&#•$•9• •1A•$-•, •1••4••4•##=•… 

® #•3•4#=( +#•#&•( "&+&?••$&@ •••/•-• ID – •4•7•••- •4.#•, #•••+(•)#••-.! -•?>
#•9• ••94•••••#&* @•2•$-•2&•-&$ &+4•?•#&* • 3•2•(•-2•(& ID F ID, •&•-•(• •A•(•GŸ 

® #•••••20•#•-••( 32•%•••• "•2(&2•••#&* &•@•7#•9• 3•- •$• C4•$-2•(•9#&-#•9• 
&+4•?•#&* • •&•-•(• •A•(• &+•12•)•#&*Ÿ 

® •-4&?&•( •- &7••4.#=@ @•2•$-•2&•-&$ 32••12•+•••-•4* 32•0•70•9• ?•2•+ ID &+>
4•?•#&* • C4•$-2&?••$&/ •&9#•4 F•&•-•(• •A•(•GŸ 

® #•&7••4.#=( 32••12•+•••#&•( C4•$-2&?••$•9• •&9#•4• • 2• •32•7•4•#&• *2$••-& 
•••?•#&* •&•-•(= •-•12•)•#&*Ÿ 

® •0&1$•(&, ••*+•##=(& • "•2(&2•••#&•( ••(•9• •&+••4.#•9 • •12•+• • +2&-•4.#•/ 
•&•-•(• &••4•7•••-•4*5 

E•#&(•#&• @•2•$-•2• C-&@ &•$•)•#&/ & 32&?&# &@ ••+#&$#•••#&*, • -•$)• +#•#&• 32•>
•-2•#•-••##•>•2•(•##=@ @•2•$-•2&•-&$ +2&-•4.#•9• •#•4 &+•-•2• 3•+••4*•- 32& 3•(•<& •&•>
-•(= •#•4&+• & •12•1•-$& &+•12•)•#&* ••94•••••-. •••/•-•• "•2(&2••(•9• •&•-•(•/ (•7&>
%&#•$•/ •&+••4&+•%&& &+•12•)•#&* •• •••/•-••(& +2&-•4.# •/ •&•-•(= &••4•7•••-•4* &, -•>
$&( •12•+•(, 3••=•&-. C""•$-&•#••-. •&+••4.#•9• •#•4&+• C -•9• &+•12•)•#&*5 



 kx 

HEDHIJ KDLMNOLPNQ 

R5 O@4•$•• ~5 J5, „•4••#•• J5 ‰5, E•3•?&-•4•• M5 E5 L••-••=• •&•-•(= • (•7&$•>1&•4•9&?••$&@ &••4•>
7•••#&*@… P?•15 3•••1&•5 HE15… D+7>•• HE1‡†LP «K†LD», |zzx5 

|5 }5 EC7@•(, B)5 H•#7•2•5 6••32&*-&• •••-• & %••-•… E•25 • •#945 ~5… ~&2, R`ƒ85 
x5 P5 E2•-5 ”&"2•••* •12•1•-$• &+•12•)•#&/5 J#5 R, |… E•25 • •#945 ~5… ~&2, R`8|5 
k5 •&+&$• •&+••4&+•%&& &+•12•)•#&/ • (•7&%&#•… 6 |>@ -5 L5 R, |… E•25 • •#945 ˆ E•7 2•75 H5 PC11•5 ~5… 

~&2, R``R5 
w5 E•3•?&-•4•• M5 E5, ¯47•0•• œ5 ~5 „&•-•@#&?••$&• •&•-•(= • •"-•4.(•7&•9#••-&?••$&@ &••4•7•••>

#&*@… P?•15 3•••1&• ˆ ‡†LP5 HE15… R``ƒ5 
{5 B!$ 65, †((•#•C4. 65 D#"•2(•%&•##=• -•@#•4•9&& • (• 7&$•>1&•4•9&?••$&@ &••4•7•••#&*@5 HE15… 

E&-•2, |zzx5 
ƒ5 L•4•(•7&%&#•5 ‰••=• &#"•2(•%&•##=• -•@#•4•9&& #• 3•2•9• ££Z ••$• ˆ E•7 2•75 32•"5 ¯••3••• N5 ~5  

& 32•"5 E•4•##&$••• N5 D5 HE1… O#•-•4&*, R``85  

A. Y. Žillevalde 

A_OUT SYSTEM A[[ROAC{ TO MEDICAL ŽISUALI‘ATION 

Importance of system approach to gain a |etter understanding of medical images arti~
facts generation and to increase of medical images analysis effectiveness are considered. 

wiotechnical system, medical {isuali~ation, medical images 

PBJ {R| 

3. +. •4•*%5•6•!• 

%!51j-3#'$!# 5!)#*4'!6&$4# 4 &$&*4( 
1'49!)$!034 03#$3!6 )*+ '#%!$03'v%"44 
03#$!(4'!6&$$!9! 0!0v)403!9! 'v0*& 

!5%&"5#*+ "'%=#&*+# %<#4+ 3 1542/9&#"*+# 45$#)3 $)8 (+=3%)#*38 *'2"8P#*~
*5~$#>5"43"5('**5K5 %5%&58*38 ( %&#*&'<. !"5(#$#*+ 3%%)#$5('*38 ,'(3%345%&3 
*'2"8P#*36 3 2#"#4#:#*36 3 $#>5"4'736 ( %&#*&'<. 

%FGPQ•C:M>F: GF;:J<MFEA><:, MA?H:C>R: ?D:GR, ;:LFMGA=<B, P:M:G:€:><:, ?C:>C, A>O<FJFO<B, 
AC:MF?@J:MFK 

E• 7•##=( 6Iœ, • (&2• •)•9•7#• • wz¢{z (4# ?•45 7&•9#••-& 2•!- D„H, • •7#• 
-2•-. •••@ •(•2-•/ • 4!7•/ • ••+2••-• •- xw 7• {k 4•- F1•4••  Rz (4# ?•45 • 9•7G •1••4••4•>
#• •-•2••$4•2•+•( $•2•#•2#=@ ••••7••5 

6 3••4•7#•• 7••*-&4•-&• 1•44•##•* •#9&•34••-&$• & •-• #-&2•••#&• 3•4•?•!- ••• 
1•4.0•• 2••32••-2•#•#&•5 6 #••-•*<•• •2•(* C-& #••=• -•@ #•4•9&& •-•4& 32•$2••#•/ 
•4.-•2#•-&••/ -2•7&%&•##=( @&2•29&?••$&( & (•7&$•(•#-•+ #=( (•-•7•( • 4•?•#&& -•>
$&@ 2••32••-2•#•##=@ +•1•4•••#&/, $•$ D„H F•#9&•34••-&$• & •-•#-&2•••#&• $•2•#•2#=@ 
••••7••G, •2-•2&•4.#•* 9&3•2-•#&* F•#9&•34••-&$• & •-•#-&2 •••#&• ••27•?#•>••••7&•-=@ 
•2-•2&/G, #•2•0•#&* (•+9•••9• $2••••12•<•#&* F•#9&•34••-&$• &  •-•#-&2•••#&• ••##=@ 
& ••2-•12•4.#=@ •2-•2&/G, •14&-•2&2•!<&/ •-•2••$4•2•+ F•#9& •34••-&$• & •-•#-&2•••>
#&• •2-•2&/ #&)#&@ $•#•?#••-•/G5 

I7&# &+ C""•$-&•#=@ 3•-•/ •#&)•#&* ?••-•-= ••4•)#•#& / – 32&(•#•#&• •#•-2&••>
••7&•-=@ 32•-•+•• – •-•#-••5 6 #••-•*<•• •2•(* &+•••-#• •$•4• wz •&7•• &#-2•$•2•#•2>
#=@ •-•#-••5 H-•#-, $•$ $•2$••, 3•77•2)&•••- &+#•-2& •• ••7&•-•! •-•#$•, 32&)&(•* •->



 kk 

•4•&••!<•!•* &#-&(•, 7••- ••+(•)#••-. •"•2(&2•••-. (•$ •&(•4.#• 32&14&)•##=/ $ 
"&+&•4•9&?••$•(• 7&•(•-2 ••••7• & 32•3*-•-•••- •9• •12•-# •(• ••)•#&!5 H-•#-=, •=>
3••$••(=• 7• #••-•*<•9• (•(•#-•, 3•7•12•#= C$•3•2&(•#-• 4.#=( 3•-•(, &••4•7•••#&/ 
#• #•32*)•##•>7•"•2(&2•••##•• •••-•*#&• & &••4•7•••#&• #• %&$4•32•?#•?-. • #&@ #• 
32•••7&4••.5 I- (•@•#&?••$&@ •••/•-• •-•#-•… )••-$••- &, 32•?#••-& & 2•7&•4.#•/ ••>
-•/?&•••-&, +••&•*- $•$ #•3••2•7•-••##=•, -•$ & •-7•4• ##=• 2•+•4.-•-= &(34•#-•%&&5  
6 -• )• •2•(*, 32& •=1•2• •-•#-• •2•? #• 2••3•4•9••- #••1 @•7&(•/ &#"•2(•%&•/ • @•>
2•$-•2&•-&$•@ C4•(•#-•• ••+7••••(•/ 1&•-•@#&?••$•/ •&• -•(=, &@ •••/•-••@, 7&•3•+•#• 
•#•0#&@ ••+7•/•-•&/, 32& $•-•2=@ •#& ••@2•#*!- #••1@•7&(=•  "•#$%&•#•4.#=• •••/>
•-••5 I# (•)•- 2•$•••7•-••••-.•* -•4.$• 32•70••-••!<&(  •3=-•( & •3&2•-.•* #• •••! 
&#-•&%&!5 6 ••*+& • C-&( #•)#•… 3••-2•&-. 2••?•-#=• • @•(=, (•-•(•-&?••$&• (•7•4&, 
$•(3.!-•2#=• (•7•4& & 32••••-& &••4•7•••#&* #•32*)•##• >7•"•2(&2•••##•9• •••-•*>
#&* •-•#-•• • 7&•3•+•#• "&+&•4•9&?••$&@ •#•0#&@ ••+7•/•-•&/5 

E2& •=?&•4•#&& #•32*)•##•>7•"•2(&2•••##•9• •••-•*#&* (•7• 4& •-•#-•• 2•+1&>
••4&•. #• kz -=•5 $•#•?#=@ C4•(•#-•• F2&•5 R – $•#•?#•>C4•(•#-#=• (•7•4& •-•#-••… '  – 
(•-2&?#=/, ;  – ²ostenG5  

D••4•7•••#&* • (•7•4& (•-2&?#•9• •-•#-• 3•$•+=••!-, ?-•  32& 7••-&)•#&& #•32*>

)•#&* -•$•?••-& s- 1•+ •••4&?•#&* #•92•+$& 3•2•(•<•#&* U •••4&?&••!-•* •- |,zR ×Rz
–|

 (( 

7• z,{Rw ((5 

 
   

' ; 
V3%. W 

 
 

 
 

  

' ; 
V3%. X 



 kw 

  

 ' ; 
V3%. Z 

E2& 3••-2••#&& (•-•(•-&?••$&@ (•7•4•/ 74* &••4•7•••#& * #•32*)•##•>7•"•2>
(&2•••##•9• •••-•*#&* • •-•#-•@ F2&•5 | – C3!2= • (•-2&?# •( •-•#-• 32& 7••4•#&& V ž  
ž z,|k ~E•… '  – 3•2•(•<•#&/, ;  – 7•"•2(•%&/Ÿ 2&•5 x – C3!2= • •-•#-• ²osten 32& 7••4•>
#&& V ž z,kƒ ~E•… '  – 3•2•(•<•#&/, 7•"•2(•%&/G •••7•#= •4•7•!<&• 7•3•<•# &*… 

R5 ~•-•2&•4 •-•#-• •7#•2•7#=/ & &+•-2•3#=/5 
|5 ‰•?•4.#=• #•32*)•#&* • •-•#-• •-••-•-••!-5 
x5 E•••2@#••-#•* #•92•+$• 2••32•7•4•#• 2••#•(•2#•5 
D••4•7•••#&* • (•7•4& •-•#-• ²osten 3•$•+=••!-, ?-• 32& 7••-&)•#&& #•32*)•#&* -•$•>

?••-& s- 1•+ •••4&?•#&* #•92•+$& 3•2•(•<•#&* U •••4&?&••!-•* •- {5|ww ×Rz
–x

 (( 7• z5kR ((5 

O. Ž. \rivohijina 

COM[UTER MODELLING AND T{E ANALYSIS OF SUITA_ILITY STENTES FOR RECONSTRUCTION 
ŽASCULAR C{ANNEL 

Settlement circuits and computer models for calculation states in stentes are constructed 
is intense – deformed. Researches of dependence of strains and movings and deformations in 
stentes are lead. 

^omputer modelling, settlement circuits, deformation, mo{ing, stentes, an angiologia, an atherosclerosis 
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E. A. Le|edeva 

COM[UTER MODELLING IN {ERNIOLOGY 

Schemes of calculation and computer models for calculation intense – deformed condi~
tions in herniasystems are constructed. Researches of dependence of voltage and moving in a 
}hite line of a stomach are carried out at various kinds of pathologies. 

^omputer modelling, schemes of calculation, {oltage, mo{ing, herniology, hernioplastic, a •hite line of a 
stomach, infringement 
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REALIZATION OF COMPUTATION SUBSYSTEM IN FIXATION DEVICE CAD 

The article deals with essentials of computation subsystem realization in automatized bio?
engineering CAD for individual transosseous osteosynthesis6 Also brief description for archi?
tecture of such system provided6 
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DEVICE SIGNAL FEATURES OF GALVANOTAXIC AND MATQEMATIC MODEL OF GALVANOTAXIS SIGNAL 

The features of photometric signal are investigated6 The mathematic model is discussed6 

Uioassay7"galvanotoxic7"device7"signal7"model"
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FLUORIMETRIC METQOD OF EXPRESS DEFINITION OF CQLOROPQYLL CONCENTRATION IN ~ATER 

The method of express definition of chlorophyll concentration in a phytoplankton cells on the 
base of a fluorescence intensity measurements is offered6 It was shown> that the results of definition 
of vertical distribution of chlorophyll concentration in the Black sea with usage of a designed 
method and extraction method €effrey?Qumphrey give similar result in error limits Wq…[q {6 
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MINIMIZATION TECQNI}UE DIAGNOSTICS PROCESSES OF OB€ECT STATE ON BASIS OF TEST SYSTEMS 
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SENSOMOTORIC REACTION STIMULATION FOR PARTIAL CORRECTION OF THE HUMAN FUNCTIONAL STATE 

A method for correction and stimulation of sensomotoric reaction as indicator of the hu-
man functional state is considered. Energy effects on his central nervous system are used as ir-
ritant factor. Possible kinds of test effects and energy irritants are considered, a structure of 
portable simulator and stimulating complex is determined. 
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