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R USSIAN AND ENGLISH TRIGONOMETRIC FUNCT IONS
Russ ian Engl ish

sin sin

cos cos
tg tan

ctg cot

sec sec
cosec csc

sh sinh

ch cosh
th tanh

c th cot h
sch sec h
csc h csc h

arc sin sin ’

arc cos cos 1

arc tg tan 1

arc ct g cot~~
—1arc sec sec
—larc cosec csc
—1arc sh sinh

arc ch cos h~~
—larc th tanh
—1arc cth cot h

arc sch sech~~
arc csch csch 4

rot curl
lg log

GRAPHICS DISCLAIMER

All figures, graphics , tables , eq uations , etc.
merged into this translation were extracted
from the best quali ty copy available.
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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
A a  A a A , a P p p p R , r

£ 6  B , b C c  C c  S, s

6 8 B S V , v T i 7 m T, t
P r  r a  G , g Y y  Y y  U, u

D, d ~~~ F, f

E B B s Ye , ye; E, e* X x X x Kh , kh

:~ ~ ~ Zh , zh Li ~ 
Ts , ts

:~ 3 3 1 Z, z H ~ V Oh , ch
H U I, I Li w LU w Sh, sh

fi 17 Y , y L~ u~ ill ~q Shch , shch
-
~~~~~~ X x  K , k

17 A L, 1 b Ib  v Y , y

Al ai Ii , m b b  B

H ~ N , n 3 3  .9 ~ E, e

0 0  0, 0 f0~ o ~ Yu , y u

~ 
/7 i~ F , p ~ Ya, ya

*~~~ initially, after vowels , and af ter ~~~, ~; e e
lsewhere .

When written as ë in Russian , transliterate as y~ or ë.The use of diacritical marks is preferred , but such marks
nay be omitted when expediency dictates.

GREEK ALPHABET

Alpha A a . Nu N v

Beta B Xi B

~amrna F Om icron 0 o

Delta 6 P1 11 i~

Epsilon E c Rho P p ~
:eta Z ~ Sigma Z o S

Eta H n Tau T T

Theta 0 0 ~ Upsilon T u

Iota I 1. Phi ~ P

Kappa K )t K % Chi X x
Lam bda A A Psi

Mu N Omega
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PA G E 1

NT/ST—77-0330

THE NLCH&NIS$ OF ?UE TRAN SFORHA TION OF ELECTRIC A ND MAG$E !IC FIELDS

IN A NERV OUS sYsrEN .

H. ~hvedelidze, 5. Du .badze. V. Apr i doni~te, N. sokol3va , B.

Zhorzholiani , kh. Gagu~

Pages 137—lIe O.

In the work are examined tvo experimenta l proble.s: ~) the

investigation of the effect of direct percept ion by the brain of the

pulse electric field of the high tension of the frequen :y order of

the rhythm of brain; b) research on the affect of perception by the

auditor y center 3f the brain (animal) of the electro .a;netic f ield of
I

high frequency by the intensity below 10 mV/c m with m~ .1ula tion b y

sonic frequency.

For the solution of these problems wer e develope d aril made the

FTD— ID C RS ) T— 0330—77
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modulator of hig h tension , electrode—an tenna for pro1u :in~ the pulse

field of hig h voltage and low frequency in the screenel fro . external

hollow chamber s, high—quality generator with the keying unit of low

frequency an d the cascade/stage of preamplifier to ele :tron-beam

oscillograph.

The modu latar of high tension is com prised, from the units of the

high—vol tage regulated r~~~~3ie.5 of the type vs—2~~ the mu ltiple

power source of the type UPT— 14 s~ uace—pu lse ge ne rator at the type

GIS~2,ç 
the oscillator tube GU— 5OA with cathode loadiaj. S :hematic

diagram is shown in the figure . Output/yield from this diagram is

connected with the electrode- antenna , structurally male in the fore

of loop an tenna 1.5 x 1.5 • in size/dimension. Was assembled the

oscillator circuit of high frequency in the range 2.5 m (12 11Hz) on

two lamps G—807, the ensuring power measurement in con tinuous duty 5

N.

From power generator of high frequency was fed to the

condenser/capacitor electrodes, between which was establish/installed

the head of experimen tal animal. As the indicator of the react ion of

brain to the action of pulse electric and higk—frequen:y fieLl was

used the recipr ocal bioelectric activity of brain.

Page 138.
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The bioelectric a~ tivity of brain was studied visually with the aid

of the amplifier of biopotentials of the type UBP— 1—02. For

registration of bioelectric activity on film was used lauble—beam

electron oscillograph with the movie camera of the firm ~assor model

1049 with the preliminary dc amplifier model 1440. ensuring

amplification of 50 thousand times, with rectilinear freguency

characteristic from 0 to 50 kHz. In separate experiments under the

direct and local effect of high—freq uency current on the individual

sections of the brain of animals in acut.~sharp or in ~hranjc

experiments was used the generator of the type GSS-12.

Experiments on the action of the pulse electric f jell of high

tension on frequency on the order of alph a of the rhythm of brain

were carried out on the coworkers of laboratory (these experiments in

principle could not cause any pathologicaL consequen~as~.

In view of the fact that the experiments were conducted on

people and by the indicator of reception them pulse fial.l they were

their perception, fell the need of record ing the recipro:al

bio.lectric activity of brain under such difficult technical

conditions under the effect of high— voltage field.
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The introspections of the coworkers shoved that luring

combination in the beginning of the experiment of photi~
momentum /imp ulse~pu lses from photophonost;mulator of the type FP’S-02

on the momentum/impulse/pulses of high—v~Ltaqe electri: field on

frequency alpha of rhythm sharply is reveal/detected the liscomfort

of pulse electric field, also, after stopping the feel of photic

mome n tum /impulse/pulses .
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Schematic diagram of setting.

Key: (1) . Ant enna.
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Page 139.

According to literature data (1] the perception of electric

pulse field most is clearly expressed in the nerve patients.

The follovin~ set of experiments was carried out w i t h  the

appl ication/use t h e  s tud y t echnique  of the bioelectri: a :t iv i t y  of

brain. Plate ele:trodes applied to the audi tory  and post :rania l

region of head. The notation of bioelectrtc activity far photic and

sonic stimulation prod uced to photographic film.

Experiment on act ion on audi ble range of the br ain  of the

high— frequency f ield of low intensity/str engt h on the  o rle r  of 1 di~i

not make it possible to reveal/detect aud itor y perception with

modulation of this  f ie ld with low f requency.

At average impedance between the electrodes of order  1O’10~ ohm ,

the c ircuital current could reach by 10~~ A , and the power , isolated

in th is circuit, I could be not more than 0.1 mW/cm , at  f requenc ies

from 150 to 1000 MHz . Fearing pathological consequences , ~~ we could

not conduct th . f u r t h e r  research on people, since for obtaining the

effect of auditory sensation on the act ion/effect of pulse

h igh—frequency  field it was necessary to increase electr de vo ltage

on several orders.

4 
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The direct a u d i t o r y  sensation of electric field eas ily  is

realized , if we the  audi tory nerve  of man arrange in the  elect ric

field of low f requency by intensi ty/ strength is not less t h a n  50 V.

In this  case occurs t he  explicit action of the ac f ie ld  of audio

frequency nonmediocrel y on auditor y nerve..

The t h i rd  set of experiments was carried out on a n i m a l s  ( r a b b i t s

and cats) . We have dev eloped the  procedur e of production an d

input/introd uction of dee p electrodes int o the skull at e x p e r im e n t a l

animals.

For conducting chronic experiments tp  experimental .  cats  drove in

into skull under  anesthesia steel small tubes froii the needles of

syrin ge 0.4 m. in diameter  by length 8 mm~

Under condit ions of weak background activity of neu rons  was

given the h i g h — f r e q u e n c y  field 160 M H Z, modulated low fr e g u e n c y 200

Hz during about I S. The voltage of high frequency was 0.25 V. From

oscillogran it is evident that af ter  the brea k—down of f ie ld  occurs

the latent period , equal to 0.4 s, after whic h appears reciprocal

periodic act ivi ty with the increased ampli tude  during ab o u t  2 s wi th

the subsequent fad ing .
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Page 140.

During the resistance of circuit to hi~M— f r e g u en cy  cu r ren t  on

the order of 10 comas the current had value 2.5 X 1 Ø ’  A, and  the

power , secreted In cerebric tissue, could not exceed 0.625 )
~ 

1 0 6

w. Consequently , in th i s  case could not occur the hea t ing  e f f ec t  of

current.

Laboratory investigations conf i rmed  the l i t e ra ture  l at a  t n the

action of electric and electromagnetic fields on the a u d i t o r y r ange

of brain (2 .  3].

In the nervous  system as in receiviag antenna, electromagnetic

energy it is converted alread y into the  energy of the ion c u r r e n t ,

which has active and  reactive component.

‘~eakt ivno-  t h e  capacit ive component  p1 ‘he impedance  of m e m b r a n e

cells, including neurons, apparently,  possesses semiconductor

nonlinear properties, thanks to which the energy of the f i e l d  of h igh

frequency can be converted into the energ y of the ion current ,

modulated by low frequency.
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During the s tudy  of these properties of neuron synapses it is

necessary to assume tha t  can be used the mode l of n o n l i n e a r  physica l

se miconductor condense r/capacitors [4].

Fur thermore, can be used electrokinatic [5], ma~ a e t ob y d r a d y n a m i :

and galvanomagnetic  effects  ( 6 )  for  the modelling of t h e  m echan ism of

the action of pulse electromagnetic field on ion m ig r a t i o n  in neuron

grid/networks.
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