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HAOEXICHOCb U SKONOSUYECKAs, Oe30MACHOCHTL KOMMYMAYUOHHBIX anAapamos YIyHualomest 3a. c4enm Ucnob308aHUs 6 HUX
HOBbIX Pa3pAOOMAHHbIX KOHMAKMHBIX MAMEPUATIO8 HA OCHOBE cepedpal.

s ompedenenus muna npumeceil, KOMOpvle YIVUULAIONM IKCHIYAMAYUOHHBLE XAPAKMEPUCHIUKY
KOHMAKMHO20 Mamepuana, Obli0 NPOBEOeHO UX UCCIeO08aHUe NO  XAPAKmMepy GIUSAHUS HA KOHMAKMHbIe
cgolicmea mamepuana u 0O0OCHOBAH 6bIOOP ONPEOENCHHBIX UHZPEOUEHMOB, CO2NACHO HAYYHbIM NPUHYUNAM
CMPYKmMypooopazo8anus KOMIOZUYUOHHBIX MAMEPUATOB.

JlanHvle  dKCMEpUMEHMANbHbIX — UCCNe008AHULI  DNIEKMPOIPO3UOHHOU — YCMOUYUBOCMU — HOBO2O
KOMNO3UYUOHHO20 MAmepuana npesululaom auanocuyHulii nokazamens cepuiinoco mamepuana muna KMK-
AlOm 6 1,8..2 paza.

Knrueevie cnosa: KOMMYTAIMOHHBIN amiapaT, KOHTAKTHBIM MaTepHrall, KOHTaKT-IeTallb, KOMMYTAallHOHHAS
N3HOCOCTOMKOCTD, 3JIEKTPUIECKast SPO3Hs.
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EFFECTIVE MICROORGANISMS

The article deals with one of the modern optimization of integrated approaches to ecologization the
supply, namely EM technology.

Given the poor state of the water used for domestic purposes, as well as the fact that a significant
percentage of waste water pollution accounted for microbiological contamination and bacterial nature and the
need to improve treatment methods, this method is relevant and possible to implement the technology at
"Bortnichy" SA. EM technology enables improved water purification system is not only environmental but also
economical performance without the use of chemicals.

Key words: effective microorganisms, EM technology, water, microbes, oxygen, aeration.

Humanity made a great step in technological progress. Some materials are gradually being replaced by
others. People are looking for new alternative sources to realize their needs. They have to correspond with the
following requirements: low cost, high quality, safety, convenience, co-existence, co-prosperity, exchange of
information, and sustainability. Scientists had found a raw material that combines all of these qualities -
microorganisms.

Microorganisms (bacteria, microscopic fungi, protozoa and others) play one of the main roles in the
biosphere and human economic activity. Amazing variations of the size and functions of microorganisms are
allowed them to be use in almost all industrial ways. The city waste and water pollution lead to a whole bunch of
problems connected with the citizen’s health and the environment. In Kiev the household water is been purified
by «Bortnichy» SA, but the results are not satisfactory at the moment. The sanitary and hygienic characteristics
of the purified water which is dumped into Dnepr exceed all limits. The allowed concentrations of the pollutants
are achieved by multiple dilutions by the fresh water of the river. The amount of sewage which is formed during
the purification process at «Bortnichy» SA is overstocked the slit platforms. This might cause the dam
breakthrough, which will cause unpredictable problems for the environment. That's why it is necessary to find a
new way of water purification.

Potable water is a major factor of the person’s health. Almost all of its sources are exposed to
anthropogenic and technogenic influence of different intensity. The problem of potable water quality has existed
in very many aspects of life during the whole human history. Now potable water is social, political, medical,
geographical, and also engineering and economic problem. The concept "potable water" was generated rather
recently and it can be found in laws and the legal certificates devoted to drinking water supply. Potable water is
the water that has to meet the quality standard requirements and intended for drinking and household needs of
the person or for manufacture of food production in natural state or after processing (purification, disinfecting).
It is a question of requirements to set of properties and water structure at which it does not render adverse
influence on health of the person both at the use inside, and at use in the hygienic purposes, and also by
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manufacture of food production. Water vital. It is necessary everywhere - in life, agriculture and the industry.
Water is necessary for any organism more than anything, except oxygen. The well-fed person can live without
food for 3-4 weeks, and without water - some days. Water is required to a live cell both for preservation of the
structure, and for normal functioning; it makes about 2/3 of a body weights. Water helps regulate a body
temperature, serves as the greasing facilitating movements of joints. It plays the an important role in construction
and restoration of a cell.

In Ukraine many constructions on sewage treatment became inefficient because their infrastructure has
become outdated, and the volume of the drains which have increased in connection with fast increase of number
of urban population, exceeds designed capacities of these constructions. As a result of it on many treatment
facilities there are problems of a gas condition and poor quality of dumped drains that causes claims from
outside the population and the authorities, and also generates environmental problems. Traditionally these
problems dare by heavy capital investments. In connection with high cost of traditional engineering decisions
there is a requirement for search of new technologies which would allow to solve these problems within the
limits of an existing infrastructure with the minimum volume of its completions.

In the course of processing of sewage the equipment in which are used both natural physical methods, and
biological activity of microorganisms is applied. The microbes used in the clearing equipment, consist of the
cultures living in sewage. However, microorganisms naturally living in drains not necessarily are the most
effective microbic communities which can provide demanded quality of processing of these drains. Therefore it
is possible to assume that the introduction method in sewage of specific microbic cultures can increase efficiency
and productivity of existing systems of purification. In this case it is appropriate to mention the EM-technology,
which is one of the most progressive developments in the using of microorganisms.

Creation EM became possible owing to works of doctor Teruo Higa, the professor of university Rjukjus,
Okinawa, Japan. Abbreviation EM occurs from a word-combination «Effective microorganisms». Dr. Higa has
begun development EM in the seventieth years of the last century with the purpose of search of an alternative
method of manufacture of high-quality agricultural products without use agrochemicals, such as chemical
fertilizers, artificial hormones, chemical pesticides, etc. During research of positive influence certain stamps
microorganisms on structure of ground and growth of plants Dr. Higa has made a line of opening. In 1982 he has
found out, that balanced mixes of some useful microorganic cultures promoted «to healthy growth of plants and
reception of a plentiful crop of the agricultural crops possessing improved flavouring properties» (Higa, 1993).
After reception of positive results during multimonthly tests of these mixes on mandarine trees Dr. Higa has
come to conclusion, that he has made surprising opening.

According to the information published, «kEM consists of the big set effective, useful, non pathogenic
microorganisms naturally living in wildlife. EM consists of no cultures received as a result of biochemical
synthesis or genetic updating». Since EM it is made on the basis of natural natural processes, its properties
depend on microorganic cultures making it and their number, that in turn depends on environment from which
they are allocated, and also from a nutrient medium and conditions in which they were grown up.

Development EM was carried out within the last twenty years and now they are used on a commercial
basis in various spheres of people’s activity, including an agriculture (plant growing and animal industries),
processing of waste, bioremediation, public health services and many other things spheres of human activity.
Owing to their efficiency and economic profitability EM have found application all over the world. Originally
EM were developed and then were successfully used as soil inoculum at cultivation grain, vegetables and fruit.
During the further researches and accumulation of experience of their application in the eightieth and ninetieth
years of the last century it was found out, that they are the effective tool of the control and management of the
microbic environment of other complex and diverse systems. In the middle of 80th the Japanese researchers in
the field of animal industries have started to test EM as the tool on suppression of fetid smells and processings of
waste of animals. In the end of 80th there has begun check of efficiency EM at processing sewage. During the
further researches which proceed and on present time, it has been established, that EM are effective and as a
probiotic (Kitazato Environmental Center, 1994). To one of the most valuable achievements in the field of
animal industries became detection deodorising effect at application EM in poultry farming. This effect is
reached owing to an establishment of domination in organic waste fermentative microbiological cultures which
activity interferes with formation of fetid gases (Yongzhen and Weijiong, 1994).

At the beginning of 90th years on Okinawa, Japan, there has been created the Organization to research
EM (EM Research Organization), and its main goal was to do further research, development and introduction of
EM-technology. Now the EM-technology is accessible in the form of various methods and products more than in
100 countries of the world. Each of EM-products as Dr. Higa confirms, comprises a base mix of cultures
phototrophe and dairy-sour bacteria and yeast. Owing to activity of hundred thousand the people using EM-
technology, it finds application in new areas of our life. It became possible because the main principles of EM-
technology are fundamental principles of a life and microbiological ecology which make an essence of various
aspects of human life, agriculture and industry.
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The presentation of EM-technology took place in the USA in 1993 at the Third international conference
on natural agriculture which was spent in a Santa Barbara. As a result of this conference the interest to EM-
technology in the USA has considerably increased. In the same year in Arizona under direction of Dr. Teruo
Higa gainless corporation «EM-technology» (EM Technologies, Inc.) which had to manufacture and distribute
EM. EM are carefully researched and recognized safe for people and animals. The Ministry of Agriculture
carries the majority of EM microorganisms to category G.R.A.S (recognized as safe) (EM Technologies, 1997).

According to the facts that were presented by Teruo Higa and information about the phenomenal
properties of microorganisms from different areas, I can make an assumption about the appropriateness of the
using of their properties for water quality improvement.

Beneficial Microbes improve water quality and purity by actively consuming excess nutrients, organic
particulates and bottom sludge. By adding naturally occurring bacteria and enzymes to the water, the bio-
augmentation process quickly and effectively improves water quality - especially in conjunction with
applications using aeration.

Aeration provides the oxygen in the aquatic environment to support a healthy population of aerobic
microorganisms. Aerobic agents consume organic matter, such as leaves, grass clippings, dead algae and fish
waste, without producing noxious odors as anaerobic (non-oxygen) microorganisms do. Different combinations
of microbes help speed up the process of transforming nutrients to carbon dioxide and water. When bacteria are
used for water purification there are two sorts of conversion; one of these is aerobic transfer. This means, that
bacteria that are oxygen dependent are converting the contaminants in the water. Aerobic bacteria can only
convert compounds when plenty of oxygen is present, because they need it to perform any kind of chemical
conversion. Usually the products they convert the contaminants to are carbon dioxide and water. The other sort
of bacteria is anaerobic bacteria, which can only convert when oxygen levels are low, because they use other
sorts of substances to perform chemical conversion. Anaerobic bacteria do not just develop carbon dioxide and
water during conversion, but also methane gas. This can be used to keep the machinery that supports the
purification going. The anaerobic conversion of a substance requires more steps than aerobic conversion, but the
final result is often less satisfactory. Usually after anaerobic conversion aerobic bacteria (bacteria that do use
oxygen) still need to finish the process, because the water is not clean enough yet.

In natural situations, non-pathogenic microorganisms are present at low levels so their ability to improve
water quality is very small. When these same beneficial microbes are present in high concentrations their ability
to make noticeable changes in water quality and clarity greatly improves. Over the years of scientific research
scientists has documented the effect of the specifically designed microbes applied to problem water bodies and
noted their effect on contaminants such as phosphorus, ammonia, nitrites, nitrates and organic solids.

Simply stated, reducing the source of all nutrient inputs through microbial action, water quality and purity
will improve as for the habitat for warm water or cold water fisheries. Microbes have the natural ability to
compete unwanted organisms with nutrients, thus markedly reducing eutrophication, allowing water to clear and
making pond management easier.

Conclusion. Based on the analysis of the existing sewage treatment technologies, carried out in the
research, it was proposed:

1. To improve the current water treatment system at «Bortnichy» SA by introduce EM-technology into
the technological scheme of water treatment.

2. The treatment scheme was adopted from water pollution control station in Jefferson City (USA),
according to the similar key parameters (namely climatic features, length and quality or the draining system and
the population)

3. As on experiment the effectiveness of the proposed technology was proven after carrying out the
additional tests «in vitro» with the following parameters:

e it can be concluded that supplying of EM to the treatment systems results in a lower primary sludge
production and in a lower dry matter content of sludge in the aeration tank;

e it can be concluded that supplying of EM to the treatment systems results in a lower sludge volume
index and in a higher but not significant sludge settling rate;

e it can be concluded that supplying of EM to the treatment systems leads to a lower sludge volume
productions, which can make up to 60-65%;

e the analysis has shown statistically considerable decrease in level of COD. The average COD level
after clearing can make up to 40 %;

e the treatment system performs considerably better concentration of suspended solids. The average
suspended solids level of removal can make up to 65 %;

o the analysis has shown that concentration of nitrogen is seems to be much lower after application of
EM inoculants. The average nitrogen level decreases on 25-30 %;

o the analysis has shown that reduction of ammonia concentration is up to 85%, what in its turn dissolve
the fetid smell problems;
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o the removal containing in excrements colibacillus during EM application can make up to three times;

o the analysis has shown statistically considerable decrease in level of sulphides at processing of drains
with EM application. The average sulphides level of removal can make up to 70 %;

o also the analysis has shown the sulfates concentration increase during EM application. The reasons of
that are not clear enough and require more detail research.

Due to the information mentioned above we consider that introducing EM into the water purification
system will improve not only the ecological but also the economical parameters.
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HauionanbHuii TexHiyHuii yHiBepeuTeT Ykpainu « KuiBcbkuii noJliTexHiYHni iHCTUTYT»
E®EKTHUBHI MIKPOOPI'AHI3MHU

Y cmammi pozensnymo ooun i3 cyuachux onmumizayitiHux KOMWIEKCHUX Mioxodig 00 exonolizayii
600onocmauanna, a cave EM-mexuonoeis.

Bpaxoeyrouu nezadoginenuti cman 800U, wo GUKOPUCTIIOBYEMbCA 01 20CNO0APCLKO-NOOYMOsUX yinel, a
makooxc me, wo ICMOMHUN BIOCOMOK 3A0pPYOHEHHA GUKOPUCMAHUX 800 NpUnaodae Ha 3a0pYOHeHH:
Mikpobionoeiuno2o ma 6akmepianbHo2o Xapakmepy ma HeoOXIOHICMIO 600CKOHANEHHST Memooie OYUULeHHS,
OaHUli MemooO aKmyalbHuil i MOXCIUBULL Ol 8NPOBAON’CEHH MeXHON02il Ha cmaHyil aepayii «bopmuuuiy.
Memoo EM-mexnonocii 0o36onsie cucmemi ovuuferHts 600U NONINUUMYU He MINbKU eKONO2IuHI, a U eKOHOMIYHI
NOKA3HUKU 0e3 3aCmMocy8ants XiMivHUX pe4OGUH.

Knrwouoei crosa: edextrBHI MikpoopraHizmu, TexHosorisi EM, Boaa, MikpoOu, KiceHb, aepatlis.
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HaunonanbHblil TeXHHYecKHii yHHBepcHTeT Y KkpanHbl ''KueBckuii noiMTeXHH4ecKuii HHCTUTYT''
YOPEKTUBHBIE MUKPOOPI'AHU3MbI

B cmamee paccmompen 00uH u3 coBpeMeHHbLIX ONMUMU3AYUOHHBIX KOMMIEKCHbIX N00X0008 K
aKonocuzayuYu 6000CcHabICenus, a umeHno IM-mexnonozus.

Yyumeieass neyoosnemeopumenvrioe cocmosHue 800bl, UCNONL3YEMOU Ol XO3AUCMBEHHO-ObIMOGHIX
yeneu, a makoice Mo, YMO CYUECMBECHHbI NPOYEHM 3A2PA3HEeHUsl UCNONb308AHHLIX 600 NPUXOOUMCS HA
3aepsA3HeHue MUKpOOUONO2UYECK020 U DAKMEPUATIbHO20 XapaKkmepa U HeobX00UMOCHbIO COBEePULEHCMBOBAHUS
Memo008 OYUCHKU, OAHHBLI MemoO aKmyaneH U 803MOJICeH OISl GHeOPeHUs. MEeXHON02UY HA CIAHYUU aspayuu
«bopmuuyuy. Memoo OM-mexnonocuu nosgonsiem cucmeme OYUCMKU 600l YIYYUUMb He MONbKO
9KONo2UYecKUe, HO U IKOHOMUYECKUe NOKa3amenu 6e3 NPUMeHeHUs XUMUYECKUX 8elyecms.

Kniwouesvie cnosa: >PpdexTriBHBIE MUKPOOPraHW3MbI, TeXHOJOTHs OM, BOAa, MUKPOOBI, KHCIOPO,
al’panus.
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OCHOBHI 3ACAJIU PEJAKIIVMHOI MOJITUKH )KYPHAJTY
«EHEPTETHUKA: EKOHOMIKA, TEXHOJIOI'1i, EKOJIOT I51»

Hayxownii xxypran «EHepreTrka: eKOHOMiKa, TEXHOJIOTT, €KOJIOTis» - (DaxoBe BUAAHHS, IO HATA€ BUCHUM,
JociigHuKaM i (axiBUAM-NPaKTUKaM MOKJIMBICTb BUKJIAJATH Pe3ybTaTH CBOIX HAYKOBHUX JOCIiKEHb B rajysi
€HepreTHKH i eHepro30epex eHHs, eKOHOMIKM Ta eKOJIOTi1.

V BUAaHHAX OKypHaly TMpEeACTaBJIeHi TNHTAaHHA, fAKi CTOCYIOTBCS CHCTEM €HEPreTHKH, eJeKTpo-
TEMIONOCTa4YaHHA i eJNIEKTPOTEIUIOCTIOKMBAHHSA, a TakKoX JUKeped fAK TpaauliiHOl, Tak i He TpaauuiiiHOi
reHepallii, 30kpemMa — BiJHOBJIIOBAaHMX JKepeJl, MUTAaHHAM NepeTBOPEHHs, NepefaBaHHs, PO3NOALIECHHS eHepril
Ta €HeprocrnoXuBaHHs;. TakoXk MPUCYTHI BaXKJIMBI [ BChOTIO JIFOACTBA MUTAHHS LIOAO MOM’SKIIEHHS BIUIUBY
3MiH KJTiMaTy.

3HauHa yBara NMpUAIISETbCS EeKOHOMIYHOMY OOTPYHTYBAHHIO iHBECTHLIfHOT MpUBAOIMBOCTI €HEPTETHIHNX
MPOEKTIB Ta 3aXOliB, 30KpeMa, cxeM iX (iHaHCyBaHHA Ta e(eKTHBHOCTI BNPOBAIKEHHS, (OPMyBaHHA i
onTuMIi3alil pi3HUX BapiaHTIB, CUCTEM MPUNHHSTTS PillleHb, 3 ypaxyBaHHIM MOXKJINBUX PU3UKIB.

OCHOBHUMM 3acagaM¥ peHaKIliifHOl TIONITUKA €: aKTyaJbHICTh, JOCTOBIPHICTh, OOTPYHTOBAHICTh, HAYKOBA
HOBHW3HA, IHHOBALIHHICTh Y CTATTSX BUAAHHA. TeMaTrka pyKOINCIB, SKi MOAAIOTHCA 10 IPYKY, Ma€ BilMOBinaTH
HAayKOBMM HampsMmaMm >kypHaiy. CTaTTi He MOBMHHI MaTH XapakTep BiIKpUTOI YW MNPHXOBAHOI peKJIaMH
(anTupexnamu). Penakuis 3anuimae 3a co600 MpaBo pearyBaTH HaliclaHi pyKOMUCH 3 METOH 3a0e3NeyeHHs
BiJIMOBITHOCTi TEKCTiB rpaMaTuuHuM, opdorpadiuHiM, CTUITICTUIHUM HOPMaM Ta MpaBUIiaM.

ABTOp(M), HAAIOYH PYKONUC I MyOikallii, aBTOMaTUYHO MiATBEPIKYE, 10 MOAAHUI PYKOMUC HAAEThCA
1715 oy OJliKyBaHHS BIeplle, € pe3yJbTaTOM BJIaCHUX AOCTiKeHb, a OyIb-Ke BUKOPUCTAHHA Y LIUX PYKOMHUCax
JOCHiIKeHb iHMMX oci6 4u iHdopmauii 3 iHIWX MKepen oGOPMIICHO BIiIMOBIAHO A0 YHWHHUX BHMOT
3aKOHO/IABCTBAa YKpaiHW Ta MIKHApOAHOI MpakTuKW. Pykomucn mpuiiMatoTbess no myOmikauii Tinbky y pasi
AKII0, aBTOp(M) 3rofeH(Hi) Ha BIOKPWUTHH JOCTYI [0 HOTrO CTaTTi uyepe3 Mepexy I|HTepHeT: uepe3 web-caift
KypHaiy http://energy.iee.kpi.ua, indopmauiiinnii pecypc HamionanbHoi 0i0miotexkn VYkpainm im. B.L
Bepnancrekoro «HaykoBa nepionuka Ykpaian», Exekrponnnit apxisB HTYV «KIII», HaykomeTpudHi 6231 1aHUX
Ta MOPTaNN 3aKOPIOHHUX HAYKOBHX 0i0IioTeK.

VYci pykonucu, 110 NOAAIOThCA A0 MyOiKaLii, MPOXOAATh ABOPIBHEBY CUCTEMY pELIEH3YBaHHSA: BHYTpIllIHE
Ta 30BHILLIHE.

[Nopsanok po3rany pyKOIUCiB:

1) Pykonuc npuiMaeThCcsl peaKoJierielo 10 po3MiAAy TiIbKM 32 YMOBM BiANOBiAHOCTI iforo odopmieHHs
yuHHUM BuMoraMm MOH Vkpainu, Aep)kaBHUM Ta MDKHapOIHHMM CTaHAapTaM, Ta BUMOraM A0 O(opMIeHHS
crateil y >xypHaji. Pykommc wmoxke OyTHM BigXWieHMH UM BilNpaBleHWl Ha [OOMpalIOBaHHA y pasi
HEBIAIOBIAHOCTI BUIIIE3a3HAYEHIM BAMOTaM.

2) Pykomuc nomnepenHbo po3risaae pefakiiifHa Koeris.

3) Penxoreris HampaBisie pyKomic Ha 000B’sI3KOBE HE3aICKHE PEIICH3YBaHH.

4) TinpKy TICIA OCTaTOYHOTO Y3TO/UKEHHS BCiX NMUTAaHb CTOCOBHO 3MICTy PYKOIIUCY, BiH BBaXKa€ThCS
TPUIHATAM 10 OTTyOJTIiKyBaHHSI.

5) Penkosnerieto BUPIIyEThCSA MATAHHS OO0 BKIIOUEHHS PYKOTHCY Y BilMOBiAHUIT HOMED JKypHAITY, PO
1110 TIOBiOMJISIETHCS aBTOPOBI.

Pepaxuiiina xoserisi xypHalty «EHepreTuka: eKOHOMika, TEXHOJOTII, €KOJIOTis» mMparHe A0 TOro, 100
BUJIaHHS CTAHOBMJIO iHTepec He JMIIe Ui HayKoBLiB YKpaiHM, aje Takoxk i 3apyOikHUX KpaiH. Tomy
penakuiiiHa KoJeria 3a0xouye myOJikauii, HaJaHHI aBTOPaMU 3 iHIIKX KpalH, a TAKOXK KOJEKTUBAaMM aBTOPIB, 1110
CKJIAIAlOThCsA SIK 3 YKPaTHChKHX, TaK i 3 3aKOPAOHHUX BUEHMX.

Jnst igTerpauii pe3ynbTaTiB HayKOBHX NOCIHIIKEHb, MOAAHUX y JKypHaJi, 10 CBITOBOi HAyKW pemakiiiiiHa
KOJIETisl 3/1IICHIOE MPOLIeC peecTpanii BUIAHHS Y 3aKOPJOHHUX HAYKOMETPUIHNX 0a3ax TaHHUX.

Penmakmiiina koseris 3aoxodye mo myOmikarmii MONIOMWX BUYEHWX, SKi 3HIMCHIOIOTh iHHOBAIiifHYy HayKOBO-
TOCTiTHY poOOTY y Taly3i eHepreTHKH.

Penakuiitna koserist miATpUMYe€ MOJITHKY BiAKPUTOTO IOCTYITy, TOMY Ha web-caiiTi BUIaHHA MpeacTaBieHo
MOCTaTeHO apXiB XypHary, nounHatouu 3 2004 poky, y Bimkputomy ¢opmarti Portable Document Format (pdf).
KoxxHuil HOBHI1 BMITyCK )KypHally mapaiejibHO 3 JPYKOBAHOIO Bepciero 3’sIBIAEThCS Ha caliTi BuOaHHA Oe3
emMbapro (3aTpUMKH).

V paMkax penakuiiiHOi MOJNITUKM HayKOBHWi >XypHan «EHepreTuka: €KOHOMiKa, TEXHOJOTIi, €KOJOTis»
MOCITIZIOBHO JOTPUMYEThCsl BupaBHMUMX craHnaptiB nyonikauii COPE Code of Conduct, 3aTBepmkennx COP
(Cimmittee on Publication Ethics).

[paBo iHTeneKkTyanbHOI BIACHOCTI Ha Pe3y/bTaTH HAyKOBUX AOCHTIIKEeHb, MOAAHUX Y BUIVIALI pyKOMUCY 110
penKoJjerii, HaJeKUTb aBTOpaM CTaTTi. Y BHUMAAKy BWSBJIEHHS IUIariaTy BiANOBiAANbHICTE HECYTh aBTOPH
HaJaHWX MarepianiB. BucnoBieHi y cTaTTsx IyMKH Ta MpomMo3uiii He 000B’A3KOBO 30iratoThCs 3 TOUKOIO 30py
penaxuiiiHoi koserii. BignmoBinaneHicTs 32 mOCTOBIpHICTD iH(OpPMaLii y CTATTAX, TOUHICTh HA3B, CTATUCTUYHUX
JAHWX, TIPI3BUII Ta LMTYBaHb HECYTb aBTOPH. Bci muWTaHHSA Ta 3ayBa’keHHS CTOCOBHO HiSJIBHOCTI >KypHATy
HEeOoOXiTHO HAaACWIATH Ha aJpecy eNeKTPOHHOI a00 3BUYAITHOT MTOIITH PeIKOJIeTil.
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