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U. i. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block italic Transliteration Block Italic Transliteration
A~~ A ~ A , a P p  p p R , r
b b  5 6  B, b C c  C c  L3 , s

B • V , v T i  T m  T, t.~
J r  G , g  Y y  y 

~ 
U , u

fl 8 D , d F , f
E e E ~ y

~~, v~~ I , ~~~ •\ X X Kh , kh
• :_~h , ~~ [4 j, Lj ~ Ts, ts

3 ,  Ch , ch
• H ~ j  u I , I W w if! Sh , sh

A a v , y ~~~~ ~h~ i-~
X x  K , k

f l a  L , l f~~~ b~ M v  Y , y

M M  N , m b b  b
H ii N , n ,~~ 

, E, e
• D o  O o  0, o hJ~~ Yu ,yu

H n /7 n F , p H A H a Ya , ya

*~~~~ initially , after vowels , and after b, ~ ; 
e elsewhere .

When written as ë In Russian , transliterate as y~ or ~~~~.

RUSSIAN AND ~NULISFi TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian English

sin sin sh sinh arc sh sinh~~cos cos ch cosh arc ch cosh 1tg tan th tanh arc th tanh 1ctg cot cth coth arc cth coth 1sec sec sch sech arc sch sech 1cosec csc csch csch arc csch csch

Russian English

rot curl
ig log
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AN ANAL Oc1 INSTRUMENT T~ INCREASE
THE E~~~T~~TE N CY OF IDENTIFICATIO N
O~’ SYSTEMS IN TI lE IN PR A LOW—~’RE ~ J T E N C Y

RA N f l E

Y u .  4. M edvedev , \T • 4 •  Kon ’k ov , A .V .  N i k i t i n

• A schematIc diac~rar~, principle of’ o p e r a t i o n  and
basic character istics of the instrument for determin—
in~ the lo~arIthmic freciuencv characteristics of’ auto-
matic systems are riven. There Is one figure.

The modern methods of’ the theory of automatic control (fre—

auency, granhic , electronnic modeling, and others) make it nossi—

ble to investigate the dynamics of pract Ically an~’ nonlinear sys-

tem. However , the calculation means is usually the source of

great errors . mhe experimental studies are distinguished by the

combined use of dif’ferent methods , and the results a~~ r’racticai .
only when reliable data are present . The absence of an in—

dustrial tvne of instrument for the experimental determination of

freauencv characteristics of automatic systems creates known dil’—
f’iculties. The nrocedure for findinr the dynamic characteristics

becomes esneciallv laborious when it Is necessary to obtain loga-

rithmic characteristics.

In connect ion w ith thi s , the authors of this work designed and

• made a special Instrument which allows determining the lorarithmlc

amnlitude and phase freauency characteristics in the Infra 1o’.~—

?reriuency range of’ complex linear and nonlinear links and systems

in the presence of’ considerable noise. As the basis of deter-

mining the dvnan’Ic characteristics by means of the given instru-

ment , it is proposed to use t•he comnensation method of measurement.
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T0 construct. a measurinc! annaratus w i t h  t he use of the con—
nensation method , it 1 s necessary to have available the following

basic assemblies: a venerator , which ~en er a t e s  s i m u l t a n e ou s l y  t w o

vo1tages shiCted by flfl° changing according to the harmonic law;

a calibrated phase shifter; low— frenuencv filters ; and an elec-

tronic commutator.

A block ( l i a g r a m  o~’ the instrument and the swit ching o~’ the

Investigated s’rstem are ~1ven in the figure . An input , harmonic

action is fed from the snecial generator t•o the measurein g and com-

pensation channels. The channel of the compensator consists of

a calibrated nhase inverter , attenuator and l o w — f r e q u e n cy  f i l t e r ,
which is used for the separation of the m a i n  h a r m o n i c  component .
of’ the slc’hal when Inve sti~~ating chara cterist i cs of nonlinear

• elements. Lim itat ion o~’ the transm i ssion hand of ~‘r’equencies with

a v isual comnar’lson ct’ t h e  s igna l s  on t h e  screen of an electron

osc i l1o~ ranh i s  necessa ry  also when there are no1se~ in t h e  sys-
tem . The filters of both channels are Identi cal. The measuring

• channel includes the r e gu l a t o r  of a mn l i t u d e , the system being 1 n—
v e s ti~ a t e c1  and t h e  f i l t e r .

The gene ra to r  of harmonic oscillations is built around three

onerational DC amplifiers (~ ‘P~~ and is an ”electronic nendulum. ”

St a b i l i z a ti o n  of t •he a mn i l t u d e  is ca r r i ed  out by mean s  of a diode

c i r c u i t , w h i c h  l i m i t s  the  si rn a l  at the  o u tp u t  of ITP T 1 at a l ev el
of’ ±100 V. mhe s elec t i on  of the  f r e a u e n cy  range a ’~ the s ig nal
beinR venerated is produced by the  s wit c h i n g  of condensers  in
feedback circuits UPT2 and UPT~~. The frenuency tuning w i t h i n one
range Is accomplished by a change in the resistance of’ the re-

sistors and transmIssion coefficient of the input voltage dividers .

4m~ 1ifiers UPT1 and ITPT~4 are used as inverters ( one in the cir-

cuit of the main feedback and the other , in the circuit of’ the

limiter). mhe generator allows taking four volt.age~~: ±100 sIn~ t ,

± lO f l  cos(’t w i t h  a c o n s t a n t  a mp l i t u d e  of 100 V.  These signa l s  are
used in the  tet.raquadra~ t calibrated phase Inverter of the com-

pensator. The voltage 100 sino~t , fur thermore , is fed through the
calibrated attenuator to the input of the device or system being

• investigated . The attenuator contains rough and smooth cont rol of
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he at  t enuat Ion , which I s accomnl I shed by a c h a t i ~ e i i i  t h e  re-

s t - i n c  es o ~‘ the resIstors In the f’eedha c k ci rcu it o~’ he ann 1 —

f l e r  ~)nm~,

c a I I brat ed phase in v e r t  er of ’ the  I nfra lo\:— fi’ecuenc”

ran~ e Is a p o t en t  1o~net er t o  one end ci’ w h i c h  I s  red the volta~~e

= 100 stn~ t and. t o  t h e  othe r  end , U ., 100 cos~’t . The rhase  0 ”

t h e  volt are at t he out n u t  of the  rh:lse invert or I s n i ’c n o r l  lena 1 1

t he a n~~1 c o f ’ turn and i t aken from t h e  si i d e  of t he d vi der  wi  h

resno ct  t o  “ ground . “ ‘~he c i r cu  I t  a 1 lows c reat  n~ a coripensat or
• w Ith a s ep a ra t e  contro l of’ t h e  amp i ~t u d e  aii.I phase , t h e  ohase

shi r t  not. den end I nr on t. he fr e a uen cv  . The swi t ch cf he cuadrant s

is used  for  t li e ex p a n s i  on of l i m i t  s of con t  rd of’ t h e  rh as e  , and
it  switche s the out nut volt ages of the getierat or ± 100 s in  an d
± 100 ceswt In an aph it rai’’ comb m a t  i on. ~v m o a n s  o~’ 1 he sw i  I ch of

he oua i r a nt s  it ‘Is n o s s i b i e  t o oht a m  th e  c omn en sa t  I n g  v o l t a g e s

in  an~’ o~ ho 1’our a n a d r a n t s . ~ j1t ers In both c h a n n e l s  a re  b u i l t

aroiin~~ ho UFT and have  the  f o i l  owl ng t p ans  fey  f u n ct  ion : ‘-: (~~ /

(~ p+i ~ . tm ho I nc coii stant~~can  he ch an ~~od d e ren d  ~nr  on t h e  dc~ I
hi e t ransn 1 ssion hand of ’ t he f l i t  ers

~‘e er’er’ate with a s ingl e  - am elect ron osc i  ii ori’arh 0 0 ho

:~i — l a t v~ e , a commut  at o r a t  t w o  input s t s p r o v i d e d  ii he I nd ru—

mo nt. . UI  ght roso lv ng amp 1 1 f i  ers ~~~~~ t he  I n s t  r u m e n t  a r e  ma Ic on

t h e  t u bes c t ’ t h e  h a u l  am ser Ies and d e s l o n • • w l  so a re  l o c a t e d  on

n r i  nt eI c nc n it boa rd . ~or t he cc nv on I en c o of ’ on ~ p’~ t on w I hi t ho

‘ n s t r u m e r i t  and t h e  ~‘: i o l l i t a t  i o n  c f  I t s  a d h ~st ’ ”cn t  , a l l  t h e  n r c —

o I si on d l  v i  ders are r~a ie di sor et  c • The frernienc v r an g e  of ’ t l ie oen—

ora to r  lIes within 0.01— 100 rad /s .  V a l u e s  of ¶ nd ices  of ’ he
scale of’ the f requency  regula tor  of t h e  generat  ci’ correspond t o  t h e

va lue  ~~~~~~ where u’ ~if is t he c I rcu I a n  f i ’eauonc  v . f uc h  a c a l —
brat Ion simplifies the plot t ing of’ I o~~ar i  t.hmio fi’eon,”ii cv charac—

I cr1 st I cs of a u t o m a t c systems . The res s t a n c e s  of ’ t he at  t e nu a t  or
for  c en t  rol  of ’ t h e  atar i I t  ado ci t h e  cut  pu t  v o l t  a re  of ’  t h e  r e n e r a —
tor are calculated In order t h a t the r e a d o u t  of ’ the amp lit ud e at —

t onu :i  t h e n  con 11 he ca nr I ed out  in dec 1 he I s
The power of 1 he Inst rument I ac compi I shed i’ rcm a st a n d a  i’d

cen t  rd lo l roct I f’ler E~V—

— •. ,I
•’ -- * ., ~~~~~~

-.•_ • • S
• • —

.- .‘ S • 

~

, 
- ‘ ‘

~~~~~~~~~~

5 ,~.1



The mc ’ h o t  o ” t o ’ or” ‘ I n ’  ‘O a”  t ’  i ‘ • a ‘ ‘ ‘ • a so 1 o gsa ’ !~n I c

f r o a u o n ’v  c~~at ’ac ’ c’’~ S t  t ’ ~‘~~~~~~ 0 ‘~~~~. ‘ ‘~ ~~~~‘ t 
~~~ ‘ I ’Ol I “l’ s’ ’  !‘~~

“ . ~ ° t  ‘1’ ‘Ofl-

ne s ’ t I ng ~io i t ’ ’  ‘
~ ‘ ‘ i  0 ‘‘ s • “ a’ 0 \ a t ’ • ,~~ 1’ e ‘ ~v c’ ~ a ‘ • 0

t h e  I n s t  t’’’’on ’ a ’ ’  ‘
~~~~

‘ t ” ’ ’  c ’ ’ ’ ’  o, ’ ’ ~‘e h~’ ‘ot’r ’’’O c c’ • a ‘ ho  ccc i I ~~~
at ” a ~~ 

, ‘ ‘ co f ’ ’ v  ‘ ‘ , • ‘ • . ‘ 0 ‘ , ‘ 0 ‘ ‘an’  c :i • ‘ o ~, • ‘ ‘ . • 0

ho I ~‘a  ~~~~~ ~~~
‘ 

~
‘ “  0 ’ ’’  ‘~a ’~ (1 ” ‘ I ’  ‘cc  ‘ I as a • “‘ ‘ ‘ ‘ ‘  t ’  V “0 a as

~ ho  i ‘ ““  -
~ cc an I a ‘‘a’ 1 ‘ • I . ’ a ~~

‘ •~~~ ‘c 0 ‘~ 
• 0 . ‘ 4

5 • • 0 1 a o ‘ ‘ ‘ • -

c ‘‘‘a ‘ ‘1 ’ 
~
. •

~ 0 ’’ ‘ ‘ V  ‘ a • ‘ a • 1 • e a c I ii - Ic , ’ ’ , ” ‘‘ • ‘ ~‘~~~~~
‘ ‘ ‘ ‘‘ , 1 5 ‘ . a I ‘. e

no a a ‘ a c t’’ t  ‘ ‘ ‘ ‘ ‘ ‘. • ‘ ,‘ 1’ ’ ’ ’ ’ ’  P ‘ • 0 ‘ t ‘ ‘ ‘ oh ’  :~ ‘ ‘10 V ‘‘ 1 e

ho :r’’n I I ‘ H ’  ‘ a 1 ‘ a n  ~‘h :i so ‘ ie ’’ ‘ ‘ ‘ ‘ a no ‘a u n t  e~ ‘ i s ’  t ho  5 ‘ a -
~

0 ’’ ‘ ho ,‘ ‘a’’t ’ t - .c -
~ t “‘

• ‘ ‘ ‘ )~ ‘ ,‘•‘ s’ — ‘ ‘ ‘ ‘  • ‘ ‘ :t ’ s ’ s ’ , ‘ ‘‘ “ I a o ‘ a ‘ a ’ ’  ‘. a ’ ’, h ’  a I I 0 1’ 1

o’’ ’~~ 0’’’ be l ’ ’-r ‘ t i v , ’sI . ‘~~I c ’ , ‘ ‘~ ~s’c~’O5 ; ’ ’ t ’ , ’V ’ o I t s ’ ’ 1’ , ; I e  ‘‘‘ i l  t ’’’s

‘“1 o I “‘0 ,‘ 0 a ‘ “ i  I I ‘ 
1 a’ t c • ‘ ‘ , ‘,i ~‘‘, ‘ s ’ c n i ’  ~ v I 1 o ‘ ‘ ‘  ‘‘‘:1 ~ —

‘ ‘‘ ‘i 1 j o ~ I a I t I ‘n a ‘ ‘a’ t ’ i ’~” c o a c ” c  on h a ’  :‘- ‘i ’ c t ” i s’ • ‘
‘ t ho “cc  I I I ~‘~“i’ :~ i’’ s’
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1 ‘ nec ’ ’  s v- ~ t ~‘‘- ‘a ¶ 
c dot oat’s’ I tac t t v  I ha’  :~ c c i i  t ’ac ’ V of  ol c t - t o n I  ‘ ‘a’

I act r a r i o n t  an  I ‘SO 1 1 oo ’a ” ‘ a net  h ad c t ’ coa st ’ I con a n I  I ces  t s ’ ’ t
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‘
— 

~~‘ • ~~~ I ci” n a t  on c t ’ ho con  I vs l en t  c hai ’a ci  ci ’ I c I  I c c  c t ’

I ho n on  I ¶ n e a r  cv ct  ci’s’s ‘ a ‘o ’ ’ ’ ’  c I  on I ~ I so by us ur “li t  ot’s t’a a

c ( “PS as ‘ ‘fl o t ’ t !i’~ “
~~ i’s ha t ’ t ” ’ t s ’  c o ° I he  o u t  an I s I gus 1 . ~“'e ac —

c a r t  cv  ct ’ c “ ‘ ‘ n s ’ t  a con o~’ 1 tie aroc  cases  on I he  cc aeon o ’’ t ho  ccc I I —

I or i ’s i ’hs ’  ‘ a hi Is c as o  l on e nd s  on I ho f o r n s ’  01’ n e a l  I n e a t ’  ¶ v , t ~‘0

cot’t’ec I n cc a o ” I ho s e l e c t  on ct ’ I he 1’ Inc coast : ‘ t s ’ I  ‘1’ I l i t ’ I ’ l l  cs ’’

a n t  I he  exnert onco 01’ t ho e x t ” e i ’ I  m o n t  ci ’ . As a t~t 1 1 e I t  I c  os ’i cv

I o oh I a ¶ n rosa 11 c w I t  Ii a ii or t ’ep  of aol  rio no I h s ’ s n  ± “ ‘~

“he , lo\ ’clonod  n a t  t ’n i ’s ’on t  t ” s ’u i ” t ’ S  I t  ross  ¶ h i  e t o  a ’ l n ’ o  c o n —

a t  der a b l  v t h e  1 a b o r t  r u c n e c c  of dete nt ’s ’  I ii I no 1 o’~ai ’1 t h i ’s ’ I c  f r e o u o’ ’c v

‘ ‘‘ i ’ ’- t c t  en ct ‘ cs  o ’ I r a ck  I no S~~Si er i c .
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