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Coherenceof EEG Frequency Components While Performing Alternative fnger
Movements in Women with Different Modal Frequency & Alpha-rhythm

A test group consisting of 113 right-hand healtlgnven from the ages of 19 to 21 was divided into gna@ups
according to the average magnitude of their indisldmodala- frequency — groups with high and low values of
individual modala- frequency. The ideal time of a simple sensorimoé@action and choice-point behavior as well as
speed capabilities of nervous processes duringaping test, and measures of the coherence of fE&gbiency
components individually determined for each tegteguiescent intervals and while performing altéineamovements
by the right hand fingers were evaluated. Womeh Wwitth modab-frequency had better speed capabilities of nervous
processes. Women with a higti-lhad a less time of simple and complex reactiims.increase of coherence coefficients was
seen throughout the EEG frequency spectrum in wopenforming alternate movements by fingers. Altézna
movements of fingers performed by women with lmxvequency are provided by even higher frequendweoence of
the EEG components in frontal, anterior temporal aantral areas and by much lower frequency inpthsterior
temporal and parietal-occipital cortex areas comgan testees with hightfrequency.
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Formulation of scientific problem and its significence. Movements by the upper extremities,
particularly but not exclusively, by human fingefgrm the basis of the manual movements in anyrlabo
activities. This or that person’s individual furartal capacities of the motor system acquire thealiscore
for a successful learning of a wide range of traddgke present-day society. For this purpose,catemic
community places greater emphasis on issues dealih the personality traits of the cerebral pssms
guaranteeing the motorial programming of the maaipan movements (MM).

Analysis of studies of the problemVarious aspects of the abovementioned problem wteidied in
the area of neurophysiology concerning motor ativi [1-8]. MM are obviously associated with the
significant alterations of the brain activities @msg the formation of the appropriate motor progsand orders.
However, any specific information concerning thpsecesses in the cerebral cortex is still verytéahi It is not
improbable that certain performance measures ofehebration being correlated with MM — their artoule,
speed and accuracy are existed.

Scientists [9—-12] found out that individual valuwéthe amplitude-frequency characteristics of amkrythm,
including the modal frequency of such a rhythm dest@te a significant informational content in
determining the state of the main physiologicakfioms of the man. According to the data of Bazan9],
Kristeva, Charakov, Losch et al. [12] the ideal rcmation of processes organizing movements and
capacity for the censorship are positively coreslato the power of the individual EE& range and
negatively to the tension of the muscles of theéafaexpression (forehead) being inactive during thd
autocinesia. These statements are study spedhe aluthors [13-17] considering the modal EE@&quency as a
rigidly determinate by a genetic trait inasmucineiiects the essential innate peculiarities of dtrectural
organization of any thalamic and cortical neurdr&-0].

Estimating a crucial importance of results obtairt®d different scientists, anyway, it is worth
mentioning that such information is not clearlydeguate for a thorough understanding of persontakitts
of the neurophysiological maintenance of the gaedated movements by any individual. Records are
critically limited as to the way in which such amate aspect of the mental functioning as a modal
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frequency of EEGi-rhythm deals with the activities regulating digtaind muscles during the execution of
MM. The prognostic value of the individual cerebaativities dealing with MM is marginally studieoday.

Towards the disclosure of such issues, we conducstddy of changes in the power spectrum (PS) of
the EEG frequency components at execution timédtefreating movements by fingers in men having some
different modal alpha-frequency [10]. Accordinghe results obtained, all the men had the powaratézh
of 0-, a- andpl-waves, especially in the posterior cortical ar@asvell as some power growth of the EEG
(6- andal-) low-frequency vibrations in the frontal areaowever, men with a low mode affrequency
had some lower power of the EE(G-, - andy-activities in the frontal areas whilst the higlpemver of the
EEG frequency components and generalization of shahges were found in the parietal, occipital fre¢n
and temporal lobes greater than in men with sorgl hiodala-frequency. Peculiarities of the cortical
electrical activity determined in the flow of thegulation of the manipulation movements in men vaith
high mode ofa-frequency were associated with relatively highetes of the speed and accuracy of the
sensorimotor responses. Taking into consideratrendbtained results concerning men and the general
scientific relevance of the gender flow phenomehthe cerebral activities particularly but not exgilvely
during the MM, it is timely to carry out the releuastudies with the involvement of women as testees

Purpose and objectives of articleis to find out the specifics of the EEG power $peun at the
execution of the alternative movements by fingdrav@amen with some high and low modal frequency of
the EEGo-rhythm with taking into account the prognosticueabf the relevant data in the area of the speed
capabilities of nervous processes.

The main material and justification of the resultsof research.Materials and MethodsThe object
of the studyThe participants in our study were 136 female vidars from the ages of 19 to 21, each of
whom has given written consent. Biomedical ethidges in accordance with the Helsinki Declaratiorhaf
World Medical Association on the Ethical PrincipleisScientific and Medical Research involving Human
Subjects were adhered to during the experimentth&litestees were healthy and had normal hearitig wi
regard to the judgment and advisory conclusiontheir medical professionals. A survey of women was
conducted during the secretory phase of the meaistyale.

Psychophysiological examinatiods part of the psychophysiological testing for eatibject was
determined profile of manual and auditory asymmelrydetermined by the nature of responses in the
survey, execution of the motor and psychoacoussitstand counting the individual ratio of the marsunal
auditory asymmetries (K skew) (form. 1) [21]:

»
. -2
ew Zrlght +Zleft X100 %, @
right = “left
whereX' g — the amount of tasks where a right hand (rightisadominating during their executiafien —
the amount of tasks under which the left hand @af) is dominant.

Further studies involved dextral testees whosefictsits of manual and auditory asymmetries were
positive and were above 50 %. The total numberarhen was of 113 people.

The level of speed properties of testees’ nervouosgsses were surveyed with a simple sensorimotor
reaction taking into consideration time period ashsorimotor responses in the choice of one okthre
objects as signals (triangles, circles, squai®sg the program «Diagnostician-1», Ukraine. Adtdes had
to respond to the certain stimuli as quickly asspas with pressing the button by the right hand.

All examinations were performed in the morning. fnefile of the asymmetry and time of simple and
complicated sensory-motor reactions was evaluaedhiButes before the EEG recording registration
made impossible to influence on the experimentjqaarly, on EEG results.

EEG testing procedure3he testees were in a quiescent state with thess elpsed and in a reclining
position with their limbs relaxed and not crossedr the EEG testing. The experiment was carrigdro
a room which was sound-proof and light-proof. THeole experimental procedure consistently included t
following steps for each testee:

Step 1. The EEG recording in the functional balgibheekground).

Step 2. The EEG recording whiperforming the alternate movements by fingers efright hand.

Each step lasted 40 s. To exclude the edge effbet£EG recording registration was started at 15 s
after the beginning and had been stopped at 5Sts bgmpletion.
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The testees performed finger movements one byrotteeifollowing order: forefinger — fourth finger —
third finger — little fingers. The sequence of mments was reported to the testees just beforeeiad
reduce the stereotype of the task.

Movements of each finger were in its bending andemding. Each finger flexion or extension was
performed by the testees in response to the sdinedelectronic version of the drum battle (thewafe of
Finale 2006) was used for this purpose. Binaunadwdi were produced by four speakers placed inedéht
corners of the room at the distance of 1,2 m frioentéstee’s right or left ear. The stimulus durati@s 130 ms;
the playback sound volume did not exceed 55-60tdButet from the speakers under the measurements
carried out by the sound level meter of the ‘DE-B8fpe (certificate of attestation # 025-2009, dalntil
21.12.2014). Additionally, the sound loudness wadividually regulated for each testee to achiewve th
necessary level. The rate of the sound stimulivdgli was 2 ¢. The choice of the relatively low acoustic
stimulation is caused by the fact that such frequeorresponds to the frequency range of the MM atian.
Such a range is essentially determined by biomézdlanovements implemented by the distal parte@hiand.

Registration and primary analysis of EEG dafative electrodes were placed in accordance wigh th
international system 10/20 in nineteen points am ghalp of the head during the electroencephalogram
(EEG «Neurocom», and the Certificate of State tegfion # 6038/2007, valid until 18.04.2014) redogd
The performance of the EEG recording was monopeldh, the use of ear electrodes as a reference. The
Fourier analysis era was 4 s with a 50 % overlapafion of sample was 40 s. ICA-procedure analysis
used for the rejection of EEG anomalies.

The coherence of the brain electrical activity liwe 6-, a-, B- andy-frequency intervals were also
evaluated. Taking into consideration the functidmetlerogeneity of different sub-bands of the E=@nd
B-rhythms, the changes in the power and cohereneadi of them were considered, and coefficients of
coherence above 0,5 were analyzed as well.

The mode of the EEG-rhythm spectral power was determined for eacteéeat each EEG lead and
when they (testees) were motionless and had the& @osed. Its value was averaged for all theslezalue
obtained was considered as an individudflequency for each testead, Hz) [15,16]. Any average value
of the index was calculated for all the men and &om

Conditional distribution of the sample was taketo iaccount. The testees, having the valuelBfléss
than average, belonged to the group of testeesanitiv luF. The testees, having value aFlhigher than
average, joined to the group of testees with a high and additionally, the level of the value sustaility
of the EEG individuab-frequency was identified for ten testees in queesintervals and according to the
indicators of human memory registered in differegys.

The EEG frequency interval limits were determinedividually, relying on the value of the testee’s
IAF. The following algorithm [15,16] was used aheé truth of which was that the upper limito@-subband was
set to the right side of the IAF in increments dfi2 It corresponded to the lower limit of thg-band. The
upper limit of theB1l-sub-band was defined according to the standardepds as 25 Hz. The lower limit of
the a2- band was determined in steps of 2 Hz to theolefhe peak, and th&l-band in 4-Hz steps, as well
asO-frequencies — in 6 Hz. Limits @2- andy-bands were recognized as standard, properly, 26z3nd
36-45 Hz.

Statistical analysesA statistical data analysis was performed by gisive package ‘STATISTICA 6.0
(Stat-Soft, 2001). Any normalcy of the data disitibn in testees’ subgroups was evaluated by mefthe
Shapiro-Wilks test (indicato8W. Based on test results, it was found that abbwf studied samples had a
normal data distribution. To estimate the signiiima of differences existing in testees’ subgroups,
Student’s t-test (indicatd) was used between steps of testing both for inugr® equal samples and for
dependent samples. Significant differences betwestees’ subgroups and among steps of testing were
statistically considered qt< 0,05 andp < 0.01. Statistical calculations and plotting orgilaamming were
made by means of the computer whose tyi{igM-PC Pentiumand software packadé. Excel Windows Vista

Results and discussiolhe individual modal frequency evaluation of thEEG activity and individual
limits of the frequency content of the EEG sub-ranfemale testees findingghe average value of the
modal frequency of ang-activity in samples of female testees was 10,286,883 Hz. Considering the
leveled nature of the individuatfrequency value histogram (Fig.1) in the femakdes, it was made the
conditional distribution of samples under the ageramean of the modal frequency @factivity. Two
groups were formed, in particular, groups havirgligh value ofdF (n=59, bF > 10,25 Hz) and groups
with the low value ofdF (n=54, bF < 10.25 Hz).

114



PO3 AL 1. ®izionorist moaunu i TBapuH. 12, 2015

12 +—IoF, Hz

8 TTTT T T T T T T T T T T T T P T T P T TP T T T L T T T T T

Fig. 1. Histogram of Values af-Frequency Mode in Female Testees

Note: vertical columns — individual values of thE&a-frequency mode in samples involving female testees

Features of the Output Speed Characteristics oNee/ous Processes in Women with Some High and
Low /laF. Women with a highdF had a less time of simple and complex reactitaizY). Features of the
output speed characteristics of the nervous presesswomen indicate the higher speed capabildfes
nervous processes in women with some highdompared with those with lowF.

Table 1

Results of Psycho-Physiological Tests Characterizin Time of Simple and Complex Sensor
and Motor Reactions in Women

Group Women
Value With high | aF With low | aF
Simple Reaction Timens 253,40 £ 6,54 322,52 + 6,6**
Selection Reaction Time)s 378,33 +8,77 435,74 + 9 4**

Note: *, ** — indicators of significant differences bet@n the groups of the testees with a high and bdwy |
p <0,05<0,01.

Changes in coherend@f EEG Frequency Componentghile performing alternate finger movements
in the testees’ groupsSsome increase of coefficients of coherence beigistered high throughout the
frequency contenp€0,05,p<0,01), particularly in the EE@2-sub-band was disclosed in women (fig. 2).

p1 B2
AN JAN

Women with
a high kF

Women with
a low laF

Fig. 2. Topo Maps of Changes in EEG Coherence Fluctuat@hi#e Performing Alternate Finger Movements
by Female Subgroups

Note:

1) — \— 4) increase (decrease) of coherence compared toeraigein a quiescent stajes0,05 (thin line),
p<0,01 (thick line).
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It can be obviously related to redundancy pectigariof brain processes [22]. Both frontal and icnt
interactions were intensified. According to Rhoffs it may be associated with a voluntary contyelng
increased while movements of distal muscles wenegbearried out and checked. A decrease in thd righ
posterior temporo-occipital area in a wide freqyerange of the EEG was registered in women with low
laF. According to research made by Pfurtschellel 23], some asymmetric desynchronization found i
women with low &F in their posterior temporal and occipital areas hypothetically reflect the reciprocal
refocusing from the processing of the sensory diitouhe processes related to programming movesnient
frontal and central areas.

Intergroup DifferencesAny performance of alternate movements by womeih Vaitv a-frequency is
provided by some higher coherence of the EEG commtsnin frontal, anterior temporal and central srea
(r<0,05, K0,01) compared to testees with higf | However, relatively lower rates in the postetemporal
and parietal-occipital areas of cortex(j05) are registered in women with lowFl

Oal a2 a3 Bl B2 vy

Performing
alternate
finger
movements

Fig. 3.Intergroup Differences in Coherence of EEG Flutimas While Performing Alternate Finger Movements
by Female Subgroups
Note:
1) AAVV higher (lower) coherence inmem with a low &F in comparison with women with a higiA,
p=<0,05 (thin line),p<0,01 (thick line).

Lower coefficients of the coherence prevailinghie EEG high frequency range in patients with low
laF can give evidence of comparatively weaker cdriitagrative capabilities associated with the radttion
among neocortical projections of different sens@geptor systems whereas even higher coherende of t
EEG frequency components was detected in the pmstemporo- occipital and parietal areas of theeo
in women with higher dF. This goes to prove even relatively higher legElsome spatial attention,
motivation and energy requests, and the tensiorefous processes in them.

Conclusions and perspectives for future research

1. Women with a highdF had a less time of simple and complex reactions.

2. The increase of coherence coefficients was seenghout the EEG frequency spectrum in women
performing alternate movements by fingers.

3. Alternate movements of fingers performed by womaeth vow a-frequency are provided by even
higher frequency coherence of the EEG componentoiial, anterior temporal and central areas and b
much lower frequency in the posterior temporal padetal-occipital cortex areas compared to testets
high loF.

Based on the obtained results, the prospect ofuattyer research is to establish the charactesistic
the electromyographic activity of hand distal mescinvolved in the performance of alternate movemen
by fingers.

This research has been done under the frame afcibace topic of the Biological Faculty of Lesia
Ukrainka Eastern European National University — wiehysiological Mechanisms of Sensorimotor
Organization and System of Human (Age and Sexupééts)», No.: s/ r 0111U002143 (2009-2011).
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Kopxuk Oabra, Mopenko AsieBTuHa. KOrepeHTHOCTh YaCTOTHBIX KOMINOHEHTOB I nmpu BHINOJIHEHUH
MooYepeaHbIX JBUKCHHI NaJIbIeB Y KeHIIMH ¢ PA3HOH MOJAJILHOM YacToToi anbda-purma. [[BIKEHHUS BEPXHUX
KOHEYHOCTEH 4esoBeKa, B TOM YHUCJIEC JBUKEHUS MANbLEB, COCTABISIIOT OCHOBY MaHUIYJISTOPHON MOTOPUKH TPYAOBOI
nesTenbHOCTH. VHAMBUAyaNbHbIe (DYHKIMOHAIBHBIC BO3MOXHOCTH MOTOPHOM CHCTEMBI TOTO WJIM WHOTO YeJOBEKa
MPUOOPETAIOT KPUTHYECKOE 3HAYCHWE JUIS YCIENTHOTO OBJAICHHS IIENBIM PSIOM TpodecCHii B COBPEMEHHOM COIYME.
[ToaToMy HaydHOE COOOIIECTBO YIeisieT Bce OoJblliee BHUMAaHWE MpOOJIeMe WHAMBUIYAIBHBIX OCOOCHHOCTEH
MO3TOBBIX MTPOIIECCOB, 00ECIIEYNBAIOIINX MOTOPHOE MPOTrPAMMHUPOBAHIE MAaHUITYJIATOPHBIX NBIKeHUH. [lens Hamoro
HCCIIeTOBAHUS 3aKITI0YAeTCS B BBIICHEHHH OCOOSHHOCTEH KOTEPEHTHOCTH YacTOTHBIX KOMIOHEHTOB DOI' Bo Bpemst
BBITIOJTHEHUS TIOCIIEIOBATEIbHBIX ABMKEHUN MaJbIEB y KEHIIWH C BBICOKOW W HU3KOW MOJAIbHOM YacCTOTOW O-pUTMA

117



Hayxkoeuit gicnux CxioH0€8pOnelicbKo20 HauioHanbHozo ynieepcumemy imeni Jleci Ykpainku

O0T, yauThIBasi MPOTHOCTHYECKOE 3HAUYEHUE COOTBETCTBYIONIEH WH(pOpManuu B chepe CKOPOCTHBIX BO3MOKHOCTEH
HEPBHBIX MporeccoB. 113mpaBopyKux 3M0pOBBIX KEHIIUH B Bo3pacte oT 19 1o 21, B3sBIINe yuacTne B TECTUPOBAHHH,
ObUTH pa3/ieCHBl Ha JIBE TPYIIbBI B 3aBHCUMOCTH OT CPEIHEr0 3HAYCHUS WX WHAMBHIYaIbHON MOJATbHON YaCTOTHI
anb(da-puTMa, ONpenenéHHOr0 B COCTOSHUM TIOKOS, — IPYIII C BBICOKOW M HU3KON WHIMBHIYATbHOW MOIATHLHOU ajb(a-
yactoThl. OUCHHUBAIM BpEMs MPOCTOH CEHCOMOTOPHOW PEaKIMU M PEaKkiM BHIOOpa KaK KPUTCPH CKOPOCTHBIX
BO3MOKHOCTCH HEPBHBIX MPOIECCOB, KOI(DUIMEHTHI KOICPEHTHOCTH YACTOTHBIX KOMIOHEHTOB OOl BO Bpems
COCTOSIHUSI TIOKOSI M BBITIOJTHEHHS! [IOOUYEPETHBIX JABIKECHUN MABLIEB MPaBoii (Bemyiueil) pyku. YactoTHble cybauanasons DT
OBbLIM MHIMBHUIYAJIbHO ONpPEeIEHBI IS Kax 1ok ucnsityemoi 3a anropurmom W. Klimesh (2007)IToixyuennsie HamMmu
pe3yIbTaThl CBHICTEIHCTBOBAIN, UTO JKCHIMHBI C BBICOKON MOJAIBHOW YACTOTOH aib(a-puTMa WMENH MEHBIIee
BpeMsI IPOCTHIX CCHCOMOTOPHBIX PEAKIMH U peaknuii BeIOopa. Bo BpeMs IBIDKEHHS HabIICB Y KEHITNH 00SHUX TPYIIT
(ukcupoBasn yBenmdeHHe Kod()(PHUIMEHTOB KOTEPEHTHOCTH BCEX YaCTOTHBIX cybamama3zoHoB DOI' B kope. B aTux
YCIIOBHSIX Y KCHIIMH C HU3KOW (-4aCTOTOW YCTAHOBWJIM BBICIIYIO KOT€PEHTHOCTh YaCTOTHBIX KOMIIOHEHTOB DI B
JOOHBIX, TIEPEAHAX BUCOYHBIX M IIEHTPAJBHBIX YJacCTKaxX W HU3IIYIO — B 3aJHUX BHCOYHBIX M TEMEHHO-3aTHUIOYHBIX
00J1aCTAX KOPBI [0 CPABHEHUIO C 00CIICyEMBIMHU C BEICOKOY WHAUBUIYAIBHONW O-4aCTOTOM.

Kop:xknk Oabra, Mopeako AneBruHa. Korepenrnicts yactrornux komnoHenTiB EEIT min yac BukoHaHHSA
MOYeProBUX PYyXiB MaNbIiB y :KiHOK i3 Pi3HOI0 MOAAJTBbHOI0 YacTOTOI0 anb(pa-purmy. Pyxu BepxHIX KiHLIBOK
JIIOJMHYU, 30KpeMa PyXd MAaJbIliB, CKIAJAIOTh OCHOBY MaHyaJbHOI MOTOPUKH B TPYIOBIH NisUTBHOCTI. |HAMBImyanbHi
(YHKUIOHATIBHI MOKJIMBOCTI MOTOPHOI CHCTEMHM Ti€l 4M 1HILIOI JIOAMHM HaOyBalOTh KPUTHYHOTO 3HAYEHHS UIsl YCIIIIHOTO
OBOJIOMIHHS HU3KOIO Tipodeciii y cyyacHOMY colliymi. ToMy HayKkoBa CIUIBHOTA MPUALISE BCE OUTBINY yBary mpoOiemi
IHAWBIAYaTbHUX OCOOJIMBOCTEH MO3KOBHX IPOIECIB, AKi 3a0€3MeYyl0OTh MOTOPHE MpPOTrpaMyBaHHS MaHIMYyIATOPHUX
pyxiB. MeTa Hamoro JOCIiKEHHS TOJIATae B 3’ ICyBaHHI 0COOIMBOCTEH KOTEPEHTHOCTI YaCTOTHUX KOMITOHEeHTiB EET
ITiJ] 9ac BUKOHAHHS MOYEPTrOBUX PYXiB MAIBINB y JKiHOK 13 BUCOKOIO 1 HU3bKOIO MOJAILHOIO 9acToToro a-putMmy EET,
YpaxoBYIOUH TIPOTHOCTUYHE 3HAUEHHS BiMMOBiAHOI iH(popMamii y cdepi MBUIAKICHAX MOXJIMBOCTEH HEPBOBUX
mporieci. 113 mpaBopyKHx 3M0pOBHX JKIHOK y Birti Bix 19 no 21, siki B3sIM y4acTh y TECTyBaHHI, Oy pO3IiJicHI Ha
JIBI TPYIIH 3aJIC)KHO BiJl CEPEIHBOTO 3HAUYCHHS iXHBOT 1HAMBITyadbHOT MOJANBEHOI YACTOTH alib(a-pUTMY, BU3HAUCHOTO
B CTaHi CIIOKOK, — IPYH i3 BUCOKOI W HHU3BKOK 1HIUBIAYaJIbHOI MOAAIBHOI aib(a-dyacToToro. OIHIOBAIU Yac
MPOCTOI CEHCOMOTOPHOI peakilii Ta peakiii BUOOPY SK KPUTEPid MIBHUIKICHUX MOXKJIMBOCTCH HEPBOBUX IIPOIICCIB,
Koe(ilieHTH KOrepeHTHOCTI YacToTHUX KomnoHeHTiB EEI" y ctaHi criokoro Ta mif yac BUKOHAHHS ITOYEPTOBHUX PYXiB
najpLiB mpaBoi (mpoBinHoi) pyku. YactoTHi cybaianazonn EEI Gynmu iHIMBiqyaabHO BH3HAUYCHI IS KOXXHOI BUIPO-
6ysanoi 3a amropurmoM W. Klimesh (2007).Otpumani pe3yabTaTd CBiAYMIM, MO KIHKH 3 BHCOKOK MOJIAIHHOIO
4aCTOTOIO ajb(a-puTMy Majl MEHIIHA Yac MPOCTHX CEHCOMOTOPHHUX pEeakIlii i peakiii BUOOpy. Y KiHOK 000X Tpym
BHSIBJISTH 301TBIICHHS KOS(IIiEHTIB KOTepEHTHOCTI B ychoMy dacToTHOMY criekTpi EEIT y kopi mig 4ac BUKOHAHHS
MOYEPTrOBUX PYXiB MaNbIiB. Y IUX YMOBaX y IHOK i3 HU3bKOIO 0-9aCTOTOI0 BCTAHOBWJIHM BHIIY KOT€PEHTHICTH
gacToTHUX KoMmmoHeHTiB EEI’ y moOoBWX, mepemHix CKpPOHEBUX 1 NEHTPATbHUX OUITHKAX Ta HIDKYY — Yy 3aIHiX
CKPOHEBHX 1 TIM' THO-TIOTHITMYHUX JTITHKAX KOPH, TIOPIBHSHO 3 00CTEKyBaHUMH 13 BUCOKOIO 1HTMBITyaIbHOIO 0-4aCTOTOIO.

CraTTs HagidIIa A0 peAKoIerii
28.10.201%.

VIK: 612.4.05; 612.33; 612.018.2. ApociaaB AnaceBHY

BruiuB HAJIMIIKY TA HECTAYi MeJIATOHIHY HA MPOAYKIiI0 CyNePOKCHAY B TOHKI
KHMIILI mypiB

Hecraua menaToHiHy crnpusie 30UTBIICHHIO MPOAYKINI CYNMEepOKCHAaHIOHPAIUKaly B TOHKIH KWIII IIypiB Bif
(harouuTapHUX E€JIEKTPOHHO-TPAHCIOPTHUX JIAHIIIOTIB, a HAUIUIIOK — BiJl MITOXOHJIPIAJILHOTO OKHUCHEHHS, IO BiJIO-
Billa€ AaHTHOKCHJAHTHUM BIIACTUBOCTAM MEJIATOHIHY. BWTIK cymepokcuay 3 MIKpOCOMAIBLHOTO €JIEKTPOHHO-
TPAHCIIOPTHOTO JIAHIIFOTA OKUCHEHHS B 000X BHIIA/IKaX HE 3MiHIOBABCSL.

Ki1ro4oBi cJI0Ba: TOHKUIT KHIIICUYHUK, CYTIEPOKCUIAHIOHPAANKAT, TIIIOMEIATOHIHEMIs, TilIepPMETaTOHIHEMIS.
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