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In today's competitive world, product design is considered a very important
factor. Increasing customers satisfaction and produdimpvative products is
considered an important strategy for the success of organizations. A common
problem faced by product suppliers is understanding the nature of customers needs,
their correct interpretation and categorization, which is extremely ianpofor
developing a set of such characteristic indicators that will be very necessary and
interesting to product consumers. In addition, one of the most important and valuable
assets of manufacturers is the level of today's knowledge of customers, @&hich c
significantly attract much more of their attention to this type of prodimtget the

most out of customer knowledge, many organizations use specific approaches to
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managing their knowledge. Today, already organizational knowledge management
systemsexist, which are focused on obtaining a wide variety of knowledge of
potential customers in order to use them for their future innovations as one of the
most important factors in creating valuable products for both customers and the
organization. The systaatic use of customer ideas and knowledge, especially those
with relevant experience and skills, can play an important role in an organization's
innovation, design and new product development process.

Many researchers believe that the development procedsoth new and
traditionally manufactured products by an organization, but with more progressive
characteristics, to a large extent depends on broader general customer knowledge,
which can be significantly facilitated by the presence of a knowledge maeage
system, which is an important factor in reducing uncertainty of this process and the
success of new products. At the same time, in general, customer knowledge
management is a combination of not only their knowledge management, but also
customer relatinship management. As a result of the synergy arising from the
integration of knowledge management and customer relationship management, an
organization will be able to identify the needs of its customers and predict their
behavior. Thus, the most importaionsequence of customer knowledge management
is innovation and the development of new products and services. According to a
literature review, the customer knowledge management process includes 3 basic
steps: collecting customer knowledge data; datagsng and assessment of the
level of today's knowledge of customers; expanding customer knowledge and their
subsequent use in the innovative activities of the organization.

Today, hightech industries are a factor of competitive advantage between
countries and constitute the bulk of a country's GDP (Gross Domestic Product).
Although in developing and developed countries, investment in R&D (Research and
Development) in higitech industries are very high, according to opinion of many
business owners (capitalvners), in order to increase the efficiency of their capital
investments in various higiech industries, they are more focused on successful

commercialization than on the creation of new products or services. This problem is
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known in the innovation magament literature with the concept of crossing the
"death valley" of the commercialization process. Currently, many researchers in a
particular field already provide a set of factors for predicting the success of processes
for the development of new typesproducts and services.

Analysis of the studies shows that, although a wide variety of, and sometimes
similar methods have been used in the development of customer knowledge
management systems aimed at developing new products, but none of them provides
recommendations for applying the method of modeling structural equations using
partial least squares. The aim of this research is to study the impact of customer
knowledge management on the development of new innovative dairy enterprises in
Iran using a strctural equation modeling approach with application of partial least
squares. The general hypothesis of this study is that customer knowledge
management has a positive and significant impact on the development of new and
innovative products.

The statistich population in this study includes all customers of the dairy
enterprise "KALEH", the number of which is about one million. In this study, a
simple random sampling method was used to select a specific size from the statistical
population, which was cardeout using the Cochran formula, a statistical sample of
the study, equivalent to 384 customers of the KALE dairy enterprise. Information
collection was made with the help of surveys. A-Bdale Likert scale is used in the
survey. In the survey used, theasurement scale is the Likert spectrum.

The facial validity method was used to calculate the validity of the survey. The
Cronbach alphanethod was used to assess the reliability of the survey. In order to
collect data from different questionnaires i tturrent survey, 8 variables are used:
"organizational structure”, "support of organization manager", "skill*, "motivation”,
"knowledge tree", "software system”, "customer knowledge management” and
"development of new and innovative productions”.

The dataanalysis method used in this study is quantitative. The data of the
present study were analyzed at both descriptive statistical and inferential statistical

levels. At the descriptive statistical level, statistical indicators are used such as

34



frequency, sindard deviation and mean, variability, skewness, and elongation. At the

inferential statistical data level, the structural equation modeling (SEM) technique

was used with a parti al | east squares

PLSO, valpipdh eids to perform Astructur al e
interface using the least squares method PLS (Partial Least Sqlraresgnt years,

the popularity of this software among researchers and students (mainly in the
behavioral, social ahmanagement sciences) has grown significantly.

To study the conceptual research model (Fig. 1), the structural equations model
was used this is a special causal structure between a set of invisible structures,
consisting of two components:

- a structuramodel that defines the causal structure between hidden variables;

-a measurement model that defines the relationship between hidden and

observable variables.
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. 073748 QB0 3048 8
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[ = [ = || = |
Fig. 1. | mplementation of the concept
software

The results of this study in relation to the purpose and hypotheses of this study
showed that the value ofstatistic of the general effects of the model for the above
mentioned hypotheses was higher than 1.96, which indicates their confirmation and is

consistent with the results of other researchers.
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In today's highly competitive environment, the importance of the ccustomer
and the degree of his knowledge as one of the main parameters of the organizational
knowledge management system outside the org#onzég no longer hidden from
anyone. It is now practically proven that customer insights and information can be
very valuable inputs to organizational innovation that not only distinguish an
organization from the competition, but also meet today's customeds. Thus,
Innovative organizations must encourage the use of customer insights and knowledge
to successfully innovate in their products and services, which will significantly
improve their market indicators.

Based on the results obtained in this studyprder to develop innovative
products and improve the business of enterprises, the following suggestions can be
presented:

- to ensure their competitive advantage, enterprises must develop and use
customer knowledge management systems, which are dhe ofain factors of their
success in today's highly competitive environment;

- to increase customer knowledge degree, enterprises must plan properly for
creating the appropriate environment conditions and infrastructure, including
databases, appropriateork processes, formation of a culture of interaction with
costumers, etc.

As a perspective for future researches in the field of customer knowledge
management, the following topics can be proposed:

- study the impact of strategic flexibility on the retatship between customer
knowledge management and new product development.

-study t he rel ationship bet ween A c

Acustomer relationship management o and
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STUDY OF SOME NATURAL BIOLOGICALLY ACTIVE SUBSTANCES
HAVING ANTIOXIDANT ACTIVITY IN THE VEGETATIVE ORGANS OF
THE ZOSIMA ABSINTHIFOLIA (VENT.) LINK PLANT

Alikhanova Narmin Suleyman
Phd Student
Institute of Botany, ANAS,
Baku, Azerbaijan

Introduction. Recently, the trend of using natural products and antioxidants
has increased in the world. The natural antioxidants derived fromrmktetials are
mainly polyphenols (phenolic acids, flavonoids, anthocyanins, lignans, and stilbenes),
carotenoids (xanthophylls and carotene), and vitamins (vitamins E and C). Intensive
research is currently underway to find new natural and synthetic mlatidg. As
many plants are rich in various chemicals that have significant metabolic activity,
they are considered an important natural antioxidant source that can serve for the
development of new drugs. So far, more than 4,000 different polyphenols é&ve b
obtained from plants. Polyphenols such as flavonoids, phenolic acids, and
isoflavonoids are more common in plants and are currently being widely studied.

Keywords: Zosima absinthifolianatural antioxidants, tocopherols, ascorbic
acid, phenolic compouts.

Aim. The purpose of the research was to determine the amount of some
natural, biologically active substances having antioxidant activity in the above
ground organs of the plartosima absinthifolia(Vent.) Link collected from the
suburbs of Baku.

Materials and methods.A perennial herbaceous plant of iApiaceaeamily,
Zosima absinthifoligVent.) was used as the object of the study. Plant materials were

collected in May from the area called Gobustan.
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Ascorbic acid was determined spectrophotometyidadsed on the formation
of Fe hexacyanoferrate by the reduction of potassium hexacyanoferrity (e
potassium hexacyanoferrate {feat a wavelength of 680 nm [1]. The quantification
of soluble phenolic compounds was based on the interactigrheriols in plant
extract with the FolirCiocalteu at 760 nm [2]. The amount of tocopherols was
determined based on the oxidation of’Fiens to F&" under the influence of
tocopherols at 460 nm and 520 nm [3].

Results and discussion.The amount of naturahntioxidants in samples
prepared from the abovground parts of the plaieaves, flowers and fruits was
studied. The highest amount of total phenolic compounds was found to accumulate in
the flowers and fruits of the plant, and the least in the leavetheAsame time, the
highest amounts of tocopherols and ascorbic acid in the total extract of plant samples
are concentrated in the leaves.

Conclusions.In summary, the total phenolic compounds are higher in flowers
and fruits, and the amount of ascoraad and tocopherols is higher in the leaves.

Further research is planned on natural antioxidants having biological activity in
the roots and abowground organs of plants in the generative developmental stages
of ontogenesis.
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HOdzts sy dzd @ ' fMls LO HOddd3d o 0Ot OB j di' dztsf
fslstsyded?2 L OCOdz dgd?2 WEkdz€ y' sdzOdz! dzgd?2 MlsOc
Bsy dzd @ * Mls MftcdwIlsdzd o s@ 5 ud, dzOo f OC
L Or o stc® 9 Odzdz™ HOIs ¢ dz €' Mmdzkz sy’ dzf Iz
gl j ClstcOdz dgd?2 OdgOdz' L vt e GigzisisH B
BOd&ZzOdzME Mdd&f Olsduydets’™ O § OtcOMd i3 Olsd ydats’
(l148), Wodkz dj 2tctsczdiitctcOdz’ des’™ tojclzdzv y'
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[jlsO teiayjdd H'  tdbdk ydksetsi j <l
120 ) dz0 € ts d3ifejj dzfiy Oy tstisdetsiz’ i3ty dzif o s fighs dzts H
jSMyjteddisj dels Oz dzd - so Oteddz dzO@ W isdz® Odz' & ¢

[Ojtt' Odzd kO [ BksH o j dzdz? o d Sdis disPdz dzd B
BiLYGSteH HAJOBYELON] i)' koOttddd BEdd §H"' C
E CSydz 2): 16 tetiBOMmveuedzf Bic dels © Hlsda'ce@r’ &  fizd
Ctodzlstetsdz dz7 hkzted L Bsi pddy My ud sy ¢!
L Ofistsfize Odzdz" ted s ydedn jSMlstej BOdz! dedm 7t

(S Jtedd3d dzlsd oS tsdzzo Odzd o  HftS9 ' Hdzts H
ko Otcd dz@n, frys GsddgOddrf zd b3 E @®dectoj s L B ' 5
PLesHyjddddd L ftodtsyjdd"dBd c¢| ot j2Mm ¢t
ko Oteddz, "t odStstedmlssobksls: Mw wHdhv jCMY
y' d&zj2é (ulsteOmBlztee, 1986) .

[ BHj dzs 9 Odzdz o[ L H' 2fdzt o OdadO Loz 5P Is t§
Is tc RO dzdz ko OQteddz ®&O ¢' §jteCOdst" 2 dt Bk
odL d&Z2OYyodzsmw L O HBMisto-tcisdpth o B tsdzlf Uzl g
[, wed2 * btydkdd &Oj BOdyddd S 0OL d
odL dzOYO' Is! v L O Y tstedkzdss :

3H0C0 k' O (9 @)

it sLd3 to " dgHj Sk fsdOH 300 Mo Hydls! {te

tr ml ftesotsHddzd o Cto' sCOd) tc Hdzv tsA
ko Otcddz. U (UPutsC BB ddzd fjtjBlzoOdd fiis
od2dBOdd kO bkbttddklzeoOdd 5 fe ftde) ¢ EHd®
COigj tets s . [ Odz' ftesyjHEZtcz ®RdzHY j ddav 1t
f' Mdzw yYyscets L O OdgOdzsc ' ydetss Mmna j dRdz 1 Edzs d3
Iso Otcddzd tlsted ddzo Odzd Istcd 1 tdisly jilm@ et Iz mih)j ¢
trml fcoltstcs aO0Odzd. uvMm! sets lsoOtdded ' HHO
LO Isj dsfijl2adf@ls iz tc d
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V HddzOR y' JSMfjteddzj dzslz Htshmdz Hdedd3 Is
jdzj CloHe'SE DIBOBE dZz0 j dzj SlstotsE Pch b s & oW 1§ dnie &
t s w) &k hjifmisd MisOdzH Otcls ded & 5 9 ‘MY D ah)fz dzadgw
vtedeo Odz' Mmls LOfdMmMEkz MmMsOdstsoaddzO 5 =~ 9. gt j
Hsf Sdise 58 1§ to suwEiftcjOREdtds BE 5 (s oW )H.dets ] 'His (51
mMdmlsj disd MY jCstcOdz dzgse s OdzgOdz' Lz O B Iz
f5COL ded S ( :

vt , H(tme dz0 f slsky dz Mis! M jClstcO® Csdzdo O

HF, ditiilszy dz' Mls! o dMmtsS syOMmissisdzd fyX sdzd

LF, (s zy ded i £ syOfMmlstslsdzdrn Ctsdzf o Pup) ;

VLF, 9 (tfRglsky dz Mls! MfjSlstc® COteH ' tstedlsd3l
yomls#Hls 040 | y) .

ulsOlsdmisdydze BB SEZ Glsted BOded n t6j L & dz
tCtedlsjte' 5 wls! ¥ HjdzlsO.

tjLizde O . B 1 disfedg 59 IS to jaz@RY O dzd 9 ' h
My jSlstcOdz! dzsets OdeOdz' Lz Jut * L OECOd dzO t
toj czdzv y*' . 4 dz' H L OL dz20OydIsd, hts Ctsy j dz
' HBtWOY O ofdzde t' Ldzdr MdMmMlsjd3 tej 6 zdzw y
fsa'Od L OCIktsds HJn Odede”, ~ » Wisttdskze Odadz? |
L MddzmMsedds ekL dztsds. v OSCddz yddesdz, L dzOy,
"OfOLBd fe Hydl! s OCIkdoeds Mils! f OtcC
noddz s’ Ctdzdoeo Odzdzy iz teyg B O Mgls wolgdetsRREz  H ¢
SBEZdso dzj d2 MY OZOR ORI Mddi3f Olsdydets’™ o OL 508
dzd L CtsyOfmistslsdzdn ~oddz Mme' Hydls: ftts OFI
Astodizo Odzdzy - o d dz¢ . HEYj dzd L ' CtsyOmistsis dz
sk dstso dzj dzj ofdzdeotsdy dzj MJ G d3J dzls Otec dzd n 9" H
CkisteOdz dzadn WOSCItste' 8 dz0 MddzzMmtsa d2 o kzL tsc

| MlsOdetso dzj dzts, hts E ®RsdsHdn Iso Otddz L
L dzZOydzj Ldzdy jdzdzw 5C0OLddS @ L OcOdz' dgts’ i
toj czdivwy, ~ o ff ste’ o dgV dzdz' L Codals tots dz! dats ® e}

I

143



(ftcOClsdydes & 2 ©OLd). ulkOdz toj ¢kzdvistsisdzd
dedL! SdB 6" odeJ B § OtOMd BY Olsd yded~ ° Md BY Ol
edlsdz ftd o' HdzsMdskz L B to]j sjddzdz’ H A
dzdL ! CStsyOfmilstsisdzd = -¢ & idzdzdf alz) dizls HWIF dzz o O9 d
dzdL ' CtsyoOmistsisded dizdq S tsdzdo Odgdzw &sd L F HF) ,
JdHtsCtoddzdzedrn ' CclkzdststcOdz dzgdr W OC Iststc’ &8 dzO

[y d0 fedibkmsdlsd, Mt o & tb sEt yszskds
ftesyimMk ojcjlsOlsdodzi LOBJj LY Jydddzw Mmjteyy e
fjtejnitHlk jckdvy' ~ & fCsets diz yidgd? il dytstaid c

250 b -

DHEHTRSNL

225 B FOHTRONE 3 OHMUpIHHAM |
OnicnA 3-x ceadcia PEXE
200 Onicna BT ceancis PEXE |
175 B Enicna 9-Tv ceancie PEXB
Ou4epes 7-M gHIE nicnA 9-Tv ceawxcie PEXB *#

MoTykHICTL XBUNL, MC?

tdm. 1. 1 8¢0LddS¢d MfjSltcOdz' degsets OdzOdz' L
¢f ¢ fmdzv 3, 6, POURMNOdEN @] LT [lovdly, H jO2!

sflsOdzdz' 5° sy jHEZtd GRSASHY | dz

lted d3' ik Ol Misd ydaets L dz2Oykzh® o H A3 dadats il

fsCOLddS oaThbO@BdBY Ydzett L d2Oykzh* o H d3' dzdeat

Isjteds" dgzk M tsMmisjtej yddedz" (p<0, 05

Ixd ¢ fmozv din’ 8 6 gy O( edfm. 1) L dOuUd
' Hdesh jdzdzgt# HEts Gtz d hEkzte' ®©8 L ¢ (o 2,2
OCIsdeOy’' " J1ae (O MfjClstesctcOdz’ 9" Ht dzOY(

noddZ ). v Yy Isjtd dd MYyshis] e YL ded Qo
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ctozf d € dzlstetsdzy . g dz'" H L OL d&z0ydisd, hs &
fiesyjHlZzte [ ml (tcd m. 1), ZO o' HA3 dzgz o
"' Mis sls dzj L tots ) ls O dzdgw Ut B Iz dzts tej L Zdz' IsC
f OtcOMd i3 Ols ydesects o' HH' dzz s dzlemEz dépd dI§f @'ls
9 HH' d&zz.

dbdzOdz" L. JSMYyJtedd3] delsOdz dzdr HOdzedr ft5 o
MlsOdz MdMisj i3 dzgj 2tlesckBSLOdz des’ toj ckzdzv y'

O bOStYy vyYdtjL bdynjd °* & Mwvy' §° M
ftotsH j B dafflsiczb®ouf, wC hsHts §S8COLddS' o
' Hf s9 " Hdats) , sO¢ so Otcddz L ts) dtc’ dada" o3

sjtedd dzd LB' dz' M jdedz? te' ede" Ut o' HBLO OdzsH
9jGjlOlsdoadednrn yYjdalste' o, twictsls Sdakz iyige ' fruduiff daxds
f OtcOMd B Olsdydetséts o HH d&z @ J1a. 1O dzObN
LdzOykh ', BMS dr ¢d sk tedzj §jtej o Oy Odzde™

mMjtocyj osets todlsdslz sHddd L WOCIktte' 9 ' d
o ddzd € dzj aigsas ¥ a R -Mipy Fupges s MdMmMisj &3d, "M YO
o d .

sOCdd yddtsd, ftjHmlsOosdjd tojLkd lsOIsc
BsdksHdr hkte' @8 L sHj &zt ¢f] HEGLOBEY S Is!
e lsd3’ ydztsets jSMistej d3Odl Az A 45) tsO @ aitis'w§ ditsizbiyy
of dzdolz 20 wjckdwilststeds MdhlsjdBd OClkdolk"
so Otcddz L By dte' dzdzv d3, Isdd3 MOBIdd3 " Hodh kz¥

Il dmdztse € d .

1. 10 HOBIB] MfjClteOd dscts OdOdk Lk
hzte' @ L ¢f L dzOyj decrv tustte ' o def wizdzd O dzd fiifvs dels te
hbte'es BjL ¢6J (fwOCldydsts » 2 ° 2,81 Ol
ksdzfk Mddif Osdydesects ' §OtOmMddii Olsd udetsc s
®jlsOBBd yds'® &OdSd tjckzdvy'

2. 1 Ofktike Odzdz" t [ ml ' H-§ el § RiF® s ts €
By dzdo sfls' GLecOd L Bz BsdksHds ko Otdd L«
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o' Hdzatsh jcdedzr HB Codastesd dzdf § S OL dzdC ' o
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vrs 378.4 (477.74) 096

1A JtrR BLLO1V O AJrBZLITO | weuv[TRYL WE

(- fwirefér1r o 4ctaotwd frre?sf1d 1oAw]
v wlrtegrRUr UL wWfrqlw w. w. [Jryyryrsflo

l OMmMddzs 190 wu

¢C.B. dz , HTf

JHiM €d2 d&zOy' t5dzOdz’ dzd?2 kdz' o] t6f

1 4 BB eyOtztse |

C.B. dz2., ftets

s11{ ¢fHdiM €O OCOHJ B v dzjfjte]tco
s tso Oz gl 5

¢.B. dz , H S

JHiM €d2 dOy' B5d0dz’ ded?2 kdz o tof

I Mz . /I ntu offmeclsdzZzond022 wsClkz odf o dg®
ZOtetsH Y j dzgdz" BSGEOdZO | tSlsdz BO Adzj2h jte® (1 o
22.04.1838) i dz' &3j st 2! Csets BlOd § O, s to dz'
Wk jteOlstste! Ctséts [ sME o M! C 56 E jstsm @cdg'flsio K
9 nSHWIs! Hs M¢C dzOHE ' Mssted ydzts”’ ¢ jteB Otod;
LBjtc" ¢ OB Ist fMmw z GjteBOtc" ’ [HjM CBBE dz
w.fuy.ydd<tsoO® ( MSUD) . ] JteBOt" 2 [1uLv ' d3j dg
L Odzj M dzes HBs 1 j e ndR'OTUds o 2y & C Ip 'Oay,’ stlz® dz' dzj
& Misdls! Letsted BOCOL! 58 oyjdkdn kO O®Ok
[MS dz €d 'Mmbtte' W Wsttdkkzo Odzgdz® ¢ j tcB Otsdzfs @ &
Hisfpdz' HY j detss, dzOdRd HtotsHBso ) j des o d 9 yj @zdav
1.f. zdwdz, " fbtste' s Wistodzo Odzdz? ¢ j teB Ot dats
Csdzls S Mis' MisOdetse dzj dzdz? o " IsydL dgv dets™ dzOk € ¢
Missdz' Is! ‘odple jicddigaPe dats j B ] HESMW e dzj dzdz? | OR°
SO o HtMC sdzOQaz® stfygfd L Bz SHCtc O dzfy! Cts° Ckdz sk

[ j O totsB sk dsHMsom. | dada” s cOY® 9 O dadaw ‘
[ . [ . dzH j d30 dzdzO [ 3], weOo ‘ MC zOH 59 58 u
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ZOy' sdzOdz dzsets bkdz' o j temdIs JMSEBD) ' d3jsdz'tc d dms Hudz,
o' HBdiIsMIsj 2 ftddsly’ BtOC e 2 " j .6 O, hts BERo Cfs
OdzOdz' L G jteBOtcdzdr LBiSte" 8 HESMdz Hdzed € O.

[ Ojte" Odzd Bd ssHd. /| MAtEsicd M Odas d L C
o  HisR  &Bj IstsH s diiss dQ dzV-tigbseas dsfiyliasdeusdzd 2, °
fshikClk IO " MmMiststed ydas ¢ fiilsdds j cff t6j SOy

tdLkd sOIsd SO BGBGtsotstcj dzde” . E R Ozl t s
ANdzj 2h jte (tedfm. 1) d2OtsHdemw 15 ytsolsdw 17
stc' Mls" OO | slslsdz" BO Adzj 2h jtcO. 1 O YyOoe mw ¢
tesy’ ofmiskzy do dzOIs jdig H [ judaff R i ‘WL dztslz! 2 dz' o J tef
Adzj 2h jte BlsteddzOe Mmislzy " dz HSCIlststcO® dij Hd Y
ftcOy® 9 09 LO WOmrtd Bk &M sCE @dzY dzh O € dz'dzlz
mMemf ' dz2 detsets s ' € 2o Odadzv . 1 " Hetslslzo O d3ts dz

S kztedzW dzH * [ 5], tcj HOSC bstetsdz wE s’ Blzo [
ftcj HiNlsOo dzj dz LeBtsted L [ "IsOead (7 6 jteB Otol
(LOtOL v Otlslz) |, sktetsdz' 1 59 G 5 td@oHldAs t ts 3

dzO02 d3j dzlz o Odz' dzdL € d BistsE®a@zydedz- 2?2 Is©O©8 ftedds dz. -
Yy' dOLeod Hfmodgs s Is! Mwv MEtsttsyjdedzv &3 " J. FI
V OB &Y 1 ftejHMIsOoadzjdz2 odHd "L LB
M<C &zOH ° st ydes’ Stsdzg Syt .. [ ° dgH j d3f
dz' o jtemd'ls jus.w.” dfMBliDizd ¢ s O (
v OB dzd yv 1
ldHd "L LBBt'9 B.J|]. Adj2hjttd o ' Mt
( . [ dzH j d3ZO dzdzO

[ B5HddzQ I dH ["Myd L1 {886
Dicranaceae Dicranum taxifoliumSw. Mitava 1833 | Fl.
Lecideaceae Lecidea albaAch. dzf ¢ 0L Q- FI.
Sphaerophoraceg Sphaerophorus corraloidgdzj 9 € OL Q- FI.

Pers.
Aspleniaceae Asplenium ruta muralis. Livonia 1834 | FI.
Stockmanmshof
Polypodiaceae | Polystichum cristaturRoth. | Germania - FI.
Aquifoliaceae llex cassind.. dzf 9¢0L Q- Hb
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Aristolochiaceae | Asarum canadende Canada - Hb
Boraginaceae Echnospermum vahlianun Astrachan - Hb
Lehm.
Heliotropium persicunbam. | Vincent - Hb
Callitrichaceae | Callitriche autumnalid_. Mitava 1833 | FI
Campanulaceae | Campanula alliarifoliaj dzgj 9 ¢ OL Q@ -
W.Ledebour
Caryophyllaceae | Cerastium arvensk. Berlin - Fl
Dianthus alpinud.. Wien - Hb.
Silene antirrhinal. Mitava Cult. - Hb
S.muticaStev. dzf 9¢0L Q- Hb
Spergula arvensik. Livonia 1834 | F
Kokenhusen
Chloranthaceae | Chloranthus inconspienudzj 9 ¢ OL @ - Hb
Sw.
Compositae Gnaphalium crassifoliurh. |dzj 9 € OL Q- Hb
(Asteraceae) Notobasis syriac&ass. Hort.Mitava - Fl
Senecio incanuks. Montpliar - Hb
Solidago procerait. dzf 9¢0L Q- Hb
Cruciferae Draba confortaEhrh. Reval 1833 | FI
(Brassicaceae) |Sslzambrium  obtusangulur Hort. Dorpat - FI
Schl.
Elaeagnaceae Shepherdia argentddutt. |dzj 99 S OL Q- Hb
Ericaceae Cassandra calyculatBom. |Livonia ad lai| 1820 | F
Peipus
Erica versicolorAndr, dzp ¢ OL Odzf - Hb
Gentianaceae Gentiana amarelld.. Curonia Mitava | 1830 | FI
" uligimosaW.
Geraniaceae Pelargonium speciosulv. |dzj 9 € OL Q- Hb
P.vandesiiSweet dzf ¢ 0L Q- Hb
Gramineae Bromus racemosus Novgorod - FI
(Poaceae) Festuca rubra.. Livomia 1834 | F
F. variaHaencke Curonia - FI
Poa trivialisL. Mitava 1833 | Fl
Triticum compactuniost. |dzj 9 ¢ OL @ - Hb
Labiatae Leonurus tataricunt.. dzfj 9C 0L Q- Hb
(Lamiaceae) Mentha canesceriRoth. dzj 9¢0L Q- Hb
Micromeria marifoliaBenth.|dzj 9 € OL @ - Hb
Nepeta hirsuid.. dzf 9¢0L Q- Hb
Stachys sylvatich. Livonia 1836 | FI
Leguminosae Aspalathus canescehs dzj 9¢ 0L Q- Hb
(Fabaceade Lessertia brachystachy dzj o € OL Q- Hb
Cand.
L. perennarisCand. dzi 9¢0L Q- Hb
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Medicago citurataDC. dzf 9C 0L Q- FI
Lentibulariaceae | Pinguicula flavescendzj o € OL Q1800 | Hb
Schrad.
Liliaceae Allium pallensL. dzf 9¢0L Q- Hb
(Alliaceag A.victorialisL. - Hb
Muscari racemosuriviill. Elsas. Colman |- Hb
Lobeliaceae Lobelia erinud.. dzfj o9¢0L Q- Hb
L. varifolia Sims. dzf 9§¢ 0L Q- Hb
Lythraceae Lythrum inflatumHort. dzf 9§¢ 0L Q- Hb
Malvaceae Malva aegyptid.. dzi 9¢0L Q- Hb
Maranthaceae Maranthis bicolorKer. dzj 9S0L Q- Hb
Mimosaceae Acacia decipien®.Br. dzj 9¢0L Q- Hb
(Fabaceae)
Myrtaceae Backea virgat&er. dzf ¢ 0L Q- Hb
Orchidaceae Chamaerepens alpirfepr. | Lombardia 1836 | Hb
Plantaginaceae | Plantago arenariit. Hort.Mitav. 1835 | Hb
Portulacaceae Calandrina compressidzj 9 ¢ OL Q- Hb
Schrad.
Potamogetonaceg Potamogeton compressus | Dorpat 1820 | FI.
Primulaceae Cyclamen repandur Neapol Hb
Sib.Sm.
Primula officinalis var.|dzj 9 ¢ OL Q- Hb
uralensisFisch.
Soldanella alpind.. Barden Feldberg| - FI
S. pusilaBaumgt. Freiburg - Hb
Proteaceae Leucadendron argenteu/dzj o ¢ OL Q- Hb
R.Br.
Rhamnaceae Pomaderrus apetalhabilli (dzj o € OL Q- Hb
Scrophulariaceae| Calceolaria canaCav. dzf ¢ 0L Q- Hb
Linaria triphylla Mill. dzf ¢ 0L Q- Hb
Verbascum blattarid.. dzf ¢ 0L Q- Hb
Solanaceae Capsicum frutesceris dzf 9¢0L Q- Hb
Nicotiana angustifolidRuiz. |dzj 9 € OL Q- Hb
Ulmaceae Celtis australid_. dzf 9¢0L Q- Hb
Violaceae Viola biflora L. Bassbaloter - FI
Alpen
V.sylvestridam. Livonia 1834 | FI.

1 & SO Zplsar. Ccdzj Sils BB O F INEZEJ 6 O dzd

Ctsdzj Cy' W

Adzj 2P jteO.

HEzZY C On

9C0OL Odz

iz

L' et flecOdzOdZ L so Odets SO ftoj HMIsOo dzj o

tctsH d dz, L

H Bryophyta 2

wedn 35
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tc s H d Aggleniaceads @olypodiaceae olypodiophytas OB dzd y¥ mM<¢ dzOH
MdMmilsj BOIsdE s mwm Misste’ Yyyvw . APGAV) fn X iy d@ts ¢
tcsHddz H®lc" o dg® °

102Ctkkzfdz ddsd L © €' dziCaryophyllaceagldilbiatae
(Lamiaceag (f 85 da1), €Compositae (Asteraceag Gramineae (Poaceag
Leguminosad {f s Uiliaceae PrimulaceagScrophulariaceagf s 3 9. ) . 1
tctsH' o9 S H dzts 9 d H t§ o7.(Siksnfie Pelargomswumd-estaca fdssertia
Allium, Lobelia SoldanellaViola.

) IsOB d&zd Yy 9 dH dzts, hts MOd3] ©. Adzj 20§ to
tcsHddz. 1 02 C tolzf d@ramimeagPbacetesH O o dHd o § dzs
tc 5 Hestucds ®iola.y 02 yoOfmls' hj & Myd &3 LBStelz B IZdzd

der
deutschen Ostseeprovinzen

Esth=, Liv=una Kurland,

earbeitet

von

Dr. Joh. Gottlieb Fleischer, |
Kaiserl, Russ. Colleg ssessor, Mitglied der natuc
iesell

Emanuel Lindemann,
uss, Collegion - Assessor und Lebrer am Gywaa
urlind, ¢ Hsch

Soikocr Z
Mitau und Leipzig,
t dfm. 1. Btsc Odz It d frFlo&. der deutschel
(lohann Gottlieb Fleischer) ostseeprovinzen Esth Liv- und
Kurland
[dzv HjwCdrm LBBt' &8 ¢ jteB Ot ¥ B . Adzj 2N

C sdzj € Is twamessoFrainjGremblich Ledebour

1 d ) dzts/€dhdusions v OCdds f weedezB oz L ts9 Odz G Jt
BEScOdzO | tSlsdz' BO Adzj2hjtcO, w gt ‘ Yofmilsdc
[ . f . dzgH j d30 dzdz0O GJjteBOtc"' 8 [H]JM! CBGETs zOy "
w.fy.ydd S se ®© (MSUD). UuU LGOHOd 2 Ctdzj Sy
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tcsH d dz, " tsteOLds[C dzO 2 3 GJteB Otcdzd m Ot zh

. pdzj 2h j totsds. Il M -2t sl HY s dz] WBigts Hedsdz.' of 'Ishify

LBtk ttsmMdzdd d&O JjIsdCijkiOn dO2yoOmls® hj

Csdzj CIsste” 8 Pl d20 z O3 Mits, Mia &g alaBR] dzty, t

fesOdzOdz' L 59 Odz LBBBted dg3Os Is! " Mlssted ydzz vy

fsH' 2 Ydlklsw oyjdesets, 2B6ets tsMmdesodzd- L HTIESE
s dMsS dz' IsjtcOlzted

1. sBoaOdzjdzS s ©. | . ] JteBOte" 2 [HjM C5Ct
Cod3d dz w. w. [ jyded Cded © | ndiejxtcB Be&t b a rui Sota Qu
t J HORZEEMOH Oy €. B.ide.d 19., [l 2.0 82B%z.

2. 1 smMlsOdzsoa © sf v " H 22.009. 2004.
sBO6' CIs' 9o, h 5 Mmis Odzts o dzv Is ! dzOy ' 5 dzO
https://data.gov.ua/dataset/60e878bed 4414 8fe6-
2135bba5ae95/resource/b04a43&ac4c209e4 7
ce6d3d639bfd/download/derzhavngiestrnaukovikhkrob-i (HOIO L 8 J tod
15.01.2022)

3. 8C0ttBd G jtBOte" ¥ [1 U0 (MSUDP) dzH § §50 Hz@xt
/I 4. 1]. stoOdzj dzS s, [ . 5. 1 tsdzHjOdpl) telaf-@fdatsiol) O .
c{fMmMo" " O vVIRT 7ddd), 20

4. zdwdz. .. [MmMdeseodz JIsOfd Wtsttdizo Odz
/1] " Mmded¢ [+ 90"  afms CBEets kdz' 9 jtemdIsj Isti95. o j tof

5. Fleischer Johann Gottlieb Flora der deutsob&iseeprovinzen EsthLiv-
undKurland URL: https://archive.org/details/floraderdeutsche00flei/page/n7/mode/2
up( H Ols © L 96012822 dzdzw 1

6. Fleischer Johann Gottlieb 1 j teimtsdzOdz! dzO@ fMmIsIBNG ' dz€ C
URL:https//www.ipni.org/al27761( H Ols © L 06 01c2@2xzdzw 1
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Skrypnyk Iryna Leonidivna

Ph.D., Associate Professor
Bogomolets National Medical Universjtiyiv
Krymovskyy Kyryl Gennadiiovych

Postgraduate student
Bogomolets National Medical Universjtyiv

Nowadays, the question of the necessity of early orthodontic treatment remains
guite relevant, because most patients seek orthodontic help at the ag&3oyddrs,
which is exactly durindate mixed dentition stage or at the permanent dentition stage.
Therefore, it is important to annually conduct routine preventive examinations of
children in organized kindergartens and schools to identify problems at the early
mixed dentition stage. Manykrainian and foreign experts believe that the first
orthodontic examination should be performed at the age of seven, when both
maxillary and mandibular first permanent molars, permanent central and lateral
incisors should be erupted. We believe thatfitst orthodontic examination should
be performed no later than 6 years, when it is possible to see the first signs of future
problems with occlusion or violations of teeth eruption, dental crowding, vestibular
and oral position.

Orthodontic treatment ofhddren in the mixed dentition stage usually begins at
the age of @ years, when there are most deciduous teeth and a few permanent
(incisors and first molars). The aim of early treatment is to correct severe cases,
including malocclusions of the gnatHiarm, severe dental crowding, due to the use

of functional devices such as Twirock, Myobrace, LMActivator, AndreserHaupl
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during the period of growth spurt before puberty. Due to the modern tendency
towards early change and eruption of teeth in childtbe question of the use of
fixed mechanical orthodontic appliances in the early mixed dentition period is
relevant. Maxillary arch expansion is achieved through the use of fixed orthodontic
appliances with expansion screws and supportive elements sumdnds, occlusal
plates, artificial crowns which are used during the mixed dentition stage for the
treatment of dental crowding, crossbite and for spontaneous correction of the class Il
malocclusion. Many foreign scientists note that the effectiveneg®sé appliances
Is quite high in most patients with narrowing of the maxilla, as it expands not only the
dental arch, but also its apical base. Moreover, certain expanders are fixed on the
temporary second molars instead of the first permanent onesasuglarceRosa
appliance, which allows not only to avoid side effects of the expansion, such as
buccal tipping of the first permanent molars due to dentoalveolar compensation
mechanisms, but also to achieve stable andlasting orthodontic treatment rdtsu

We believe that early orthodontic treatment of children during mixed dentition
stage with a use of functional and fixed mechanical orthodontic appliances is a very
Important issue nowadays, as the choice of appropriate appliance during treatment
plannng ensures harmonious growth and development of dental arches, jaws, upper
pharyngeal airways, bad habits, improvement of the patient's face profile and
reducement of orthodontic treatment duration, which is a guarantee of stability of the
result and is sually not as difficult and complex as in the period of permanent
occlusion[Z 10].
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THEIR PROFESSIONAL DUTIES

KosenkoValentyna Mykolaivna,
Candidate of MedicineAssociatéProfessaor
Vakulovych Zinaida Oleksiivna,
Pirozhkova Inna Oleksiivna,
Skybalryna Mykolaivna,
instructors
Kotsko Nataliia Mykhailivna
student
Zhytomyr Medical Institute of Zhytomyr Regional Council
Zhytomyr city, Ukraine

Introductions. Healthcareassociatednfections(HAIS), are one of the urgent
problemsof modernhealthcaresystemall overthe world dueto the high incidenceof
disease of patientsignificantsocialandeconomidossed1,2]. Researcltlaimsthat
20-25% of HAIs canbe associatedvith microbial contaminatiorof the environment
of a medical establishmefi2]. An integral part of the infection control comprises
disinfectonof the premise®f healthcardacilities [2]. The effectivedecontamination
of the objectsof environment is contributing to thereventionof HAIs [2].

Aim: to analyzethe level of future nursesSknowledgeaboutthe importanceof
disinfectionin performancef their professionadluties

Materials and methods bibliosemantic semantic analysis and logic
generalizationsurvey mathematical treatment of gathered data

The survey receivedresponsedrom 110 higher educationseekerswith a
specialization i223"Nursing' of the educational and professional progtéursing
care'. Given the quarantineestrictionsassociated with coronavirus infection, the
survey has beenconducted using Google formdVe were going over issues

concerningheaim, levels types rulesof disinfectionin healthcardacilities, etc
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Results and discussion It is possible to reduce theotential for HAIs by
complying with the requirements for sanitary and hygienic andegndiemic regimes
regulated bynormative legaldocumentsThe surveymadeit possibleto arguethat
future medical professiona have insufficient knowledgeaboutregulatorychanges
concerningdisinfection presterilizingclearing and sterilization of medicaldevices
28% of respondentsoundit difficult to answerthe question"What normativelegal
documentsregulatethe requirementsfor sanitary and hygienic and amgpidemic
regime®". Modern development of medicine involves the constant improvement of
measures for disinfectants, taking into account the requirements of eviokesext
medicine The requirements outlined thenormative legal documentslp medical
professionals become more effectivan specific clinical situations, avoiding
ineffective andnisguidedsolutions to professionally important tasks.

Clearly, compliance with the rules and standards of disinfection by medical
professionalsmakes it impossible fohospitatacquiredinfections todevelop and
spread. 75%f future nurseshavecorrectly definedthe conceptof disinfectionand
specifiedits types They stressed that disinfection includes not only measures aimed
at the elimination ofnfectiousagents but alsotechniqguesand methodsdirectedto
the destruction ofectors

The respondentshave given a clear answerthat there are three levels of
disinfection high, medium and lowHowever 67.5%0f future medicalprofessionals
havesucceedeth properanalyzingtheselevels They pointed out that a high level of
disinfection involves the destruction of all vegetative forms of bacteria, viruseg, fu
and most sporesThe respondentdiave notedthat this method of disinfection is
suitable for the decontamination of "seaonitical" medicaldeviceswhile medium
level disinfection is advisable for the decontamination of all "noncritical" as well as
sone "semucritical" devices

66.25% of future nurseésave mentionethat the disinfectant should lsbosen
in accordance with thergetof application because no modeagenthas universal

propertiesThe respondents also stated that disinfection in hezaktfacilities should
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be implemented comprehensively using several groups of agents with different
spectrum of action.

Future nursegealize that when preparing disinfectants, it is necessary to
strictly and clearly observe certain norms and standards. 62.5% of future Imavees
indicated that healthcafacilities must have &afetyRegulationfor the preparation
of disinfectant solutions, kich establishes requirements for medical personnel
involved in the preparation of disinfectant solutions.

Futurenursedsn the surveknow thatone of the main reasons for the spread of
hospitatacquired infections is the acquisition by strains of micrganisms of
resistance to antibiotics and disinfectanésulting in theoccurrence of hospital
strains The resistance of microorganisms to disinfectants samtitizerscan be
natural and acquired.

65% of future nurses surveyed said that resistance iafatitants is formed
more slowly than to antibiotics, but it is still undesirable to use the same disinfectants
for a long time.

Future nursesare awareof the reasons for the acquired resistance of
microorganismswhich are the following a decrease in & concentration of the
disinfectant working solution, a reduction in the duration of exposure;te&mnguse
of disinfectants of the same group or the same disinfectantsamtizers a high
intensity ancheavy volumeof medical cargetc

66.25% of futwe nursedhavecorrectly answered the question "List measures
to prevent the occurrence of resistance of microorganisms to disinfectants”. They
noted the need for quarterly rotation of disinfectants depending on the active
ingredient by changing the groupd agents the need to use only disinfectants
sanitizersauthorized in Ukraine, the need to choose disinfectants in accordance with
the category of premises of a healthdamlity .

Future nurses realize that the firstep in combating hospitatacquirel
infections isthe disinfection of the hands ofedical personnel, because it is the
hands that are one of the main factofspathogentransmission.The respondents

believe that proper hand rub can not only prevent the spread of the hasqiiakd
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infections, but also to save the lives of healthcare providers and pafidms
surveyed know that a considerable part of infectious agents are transmitted through
the hands. Handwashing and hygienic hand rub is mandatory before and after each
medical praedure.

The question Define the goal of disinfection in healthcare facilities" did not
cause difficulties for 87.5% of future nurses. They indicated that the main objective
of disinfectionis to prevent or eliminate the accumulation, reproduction arehspof
infectiousagentson the objects aénvironment

The surveyed have accurately identified preventive and focal disinfe€tien
respondents indicated that preventive disinfection is carried out in places of probable
accumulation of infectiousgentsand is not associated with the epidemic focus.
Preventive disinfection is necessaryfor preventingthe occurrenceof infectious
diseasesvhenthereis no direct sourceof infectiousagentsbut thereis a possibility
of its appearancen future Futurenursessurveyedhavean understandinthat afocal
disinfection is carried out in the epidemic focus due to recording of a case of
infectiousdiseaser bacteriacarryingandcanbe currentandterminal

82.5% of future nurses surveyed not ohlgve correctly listed disinfection
methods (mechanical, physical, chemical, combined),they also indicated their
differences.

Of great importance in the process of disinfection is the disinfectant rotation
65% of future nurses surveyeellizethat thedisinfectant rotationnvolves periodic
replacement of the disinfectants used and is carried out in order to prevent the
developmentof microorganisms resistance to disinfectariteey pointed out that
unreasonable and constant use of the same type ofedisinfs and sanitizers leads to
the formation of hospital strains with different natureesfistance to disinfectants.

The surveyedare awarghat to perform disinfection it is necessary to know:
what needsto be disinfectedhow oftenthe disinfectionneeds to be donehow it

should be donevhat meanshould bause.
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61.25% of future nurses surveybdve correctly indicated the mechanism of
action of disinfectants. Theyave unmistakablylisted the possible effects of
disinfectants: bactericidal, bactestatic, sporocidal, virucidal, fungicidal

The surveyedinderstand that the criteria for evaluating disinfectant solutions
shouldinclude time and spectrum of action; lack of toxicity; ease of efgient
performanceetc.

The question "Modern equipment for disinfection and sterilizati@scaused
difficulties for the future nursesurveyed Only 50% ofthemwere able to indicate
the feasibility of using ultrasound washes, seataters special autoclaves, etc.

81.25% offuture nurses surveyelave noted that medicatleviceswhich,
while in operation, contact the wound surface, blood, injectable drugs,askinell
as mucosa and may cause their damage, are subject to decontaminatios
following order disinfection presterilizng clearing sterilization.

Conclusions The resultsof the surveyhave shownthat future nurseshavea
sound understandingof disinfectant selection criteria terms and conditions of
disinfectionin healthcardacilities.

However questions related to normative legal documents regulating
requirements for sanitary and hygienic and-apidemic regime&iaveprovedto be
challenging It is to thesequestionghatinstructorsshouldgive a focuswhenlearning
topicsrelatedto the preventionof hospitatacquirednfections.

References

1. Popov, O. O., Nalapko, Yu. I., Ridnyi, S. V., Korobkova, I. V., &
Dekhtiar, O. V. (2014). Problemni pytannia ochyshchennia zasobiv medychnoho
pryznachennia v protsesi sterylizatsRrgblematicissuesconcerningcleaning of
medical devicesin the process of sterilizatipnUkrainskyi Zhurnal ekstremalnoi
medytsynyi Ukrainian Journal of Extreme Mediciy®, 2628 [in Ukrainian].

2. Tarasiuk, B. C. (2010). Medychna sestra v infektsiinomu kontroli likarni
(sanitarne protyepidemichnyi rezhym u diiuchykh nakazak®)rfursein the hospital
infection control (sanitary and hygienic and ampidemicregime in the standing

orderg]. Vinnytsia: Nova Knyha [in Ukrainian].

201



ABNORMALITIES OF THE ESOPHAGEAL DEVELOPMENT
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Congenital defects for many centuries arouse curiosity in scientists.
Abnormalities of the digestive system requires special attention. Firstly, especially
defects ofesophagus requires detailed study that occur both independently and in
combination with other serious illnesses. These abnormalities often lead to deaths or
prevent future life of the newborn. Atresia its such defect when upper part of the
esophagus enddifdly, while the bottom can be combined with the trachea (tracheal
esophageal fistula), or may not be coupled. Depending on it atresia are classified on
complete absence of esophagus; instead formed a long cord; there are two extended
bags, etc. Treatmerg only surgical.

Congenital stenosis is embryonic defect. The cause of this condition can be
muscular hypertrophy or the presence of cartilage or bone protrusion, which cover the
clearance. To identify stenosis can young mother, which feeding a newthera,
will act regurgitation. It may be showed by excessive salivation or nasal mucous
discharge. Treatment involves surgical correction and diet based on liquid food.
Esophagus diverticulosis can occur not only as a malformation of development, but
also o other gastrointestinal diseases such as peptic ulcer or cholecystitis. Doubling
the esophagus is 40% of all gastrointestinal diverticula. The main reason for the weak
development of muscular membrane, making it possible during embryonic
development to fon a protrusion for future diverticulum. Symptoms depend on the
placement of the formation, the most famous of these doublings is Zenker's
diverticulum, which clearly expressed.

Thus, for timely detection and treatment of congenital defects, researckdrs ne

to pay particular attention and improve knowledge about embryogenesis, structural
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features of the digestive system and methods of the digestive system investigation,

which is extremely important for the treatment of abnormalities.
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Introductions. It is indisputable that the onset of various anomalies, that occur
in clinical practice, can only be explained by a clear understanding of the embryonic
process of the origin and the interaction of certain organs and structures, which
requires a thorougstudy of normal and pathological development of the fetus for the
further development of algorithms and antenatal aspects of health protection. From
the internal gill furrows, lined with endoderm of the pharyngeal intestine, in the
second month of embryandevelopment is the bookmark of some organs, including
the tonsils. Each of these furrows expands ventrally and dorsally. The first and
second furrows open together into a wider lateral process of the pharyngeal intestine,
and the third and fourth furrondevelop lateral to the pharynx. The palatine tonsil
develops from the dorsal fold of the second internal gill furrow, which turns into a
tonsillar fossa. As a result of mesenchymal hyperplasia, a tubercle is formed at the
bottom of the dorsal parts of tleal cavity, which reenters the tonsillar fossa. In the
third month of orthogenesis, a fold is formed in the tonsillar sinus, which is divided
into upper and lower tonsillar nooks. The amygdala is covered with endodermal
epithelium of the pharyngeal irstitne. From the endodermal epithelium, as well as
from the base and walls of both corners into the mesenchyme of the tonsillar tab,
epithelial processes grow from which tonsillar crypts develop. In the third month of
ontogenesis, lymphocytes appear, in #itdh month, the formation of lymphatic

follicles is observed.
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Aim. Investigate the structure of the pharyngeal tonsils in the fetal period of
human ontogenesis.

Material and methods. The research was conducted on specimeng-®f
monthsfetas of human using histological, maeranicroscopic methods, plastic and
graphic reconstructions and morphometry.

Results and discussion.In the fetuses of the seventh month of fetal
development, in the pharyngeal tonsils, the humps and grooves, which were
previously on the surface of the folds of the tonsils, pass to the posterior lips of the
pharyngeal openings of the ear canals. On some drugs, where the transition is quite
clear, there is a kind of haling of lymphoid tissue in the nasal pharynx. The ham
of small grooves and humps with dotted holes increases tal31 The number of

folds ranges from 10 to 20. With morphometry of the pharyngeal tonsil of the seventh

mont h of fetal devel opment, the | ength
mmThe | ength of the tonsi/l cavities 1is
tonsils increases to 3.56 N 0.04 mm, w

the tonsils in the form of triangular depressions opeii &ouths of the tonsil crypts.
During the eighth month of fetal development of 28¥6 mm PCL the macroscopic
structure of pharyngeal tonsils practically does not change, there is only an increase
in absolute size. The number of folds of the mucous membrane in the area of the
pharyngeatonsil varies from 12 to 22. The number of small grooves and bumps with
dotted holes increases to-19. The length of the pharyngeal tonsil in the fetus of the
eighth month of fetal devel.op8nefdtO.iz5 1n
tonsilcavit es have a size of 4.15 N 1.10 mm.
|l ong and 2.26 N 0.04 mm wide.

Conclusion. On the outer surface of the tonsils in the form of triangular
depressions open 7 mouths of the tonsil crypte number of small groovesd
bumps with dotted holes increases telBr The length of the pharyngeal tonsil in the
fetus of the eighth month of fef7alZ8d®é&v
0.25 mm. The tonsil cavities have a si z
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AND BLOOD INDEX ON CONGENITAL CRYPTORCHIDISM IN MICE

Sharapova Olena Nikolaevna,
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The results obtained in this investigatiafter histologic and morphometric
study of lymph nodes of mice with the congenital cryptorchidism. There is an
increase in lymphoid tissue area and decrease of stromal components in lymph nodes
of mice with congenital cryptorchidism. There is a tendencgadiastriction of the
cortical area and expansion of the cerebral and paracortical &eagenital
cryptorchidism leads to disruption of the structure and functionality of the lymph
nodes.

Organs of the immune systein spleen, lymph nodes, bloolkukocytes,
lymphocytes, T and Blymphocytes were studied in mice with congenital
cryptorchidism on 1, 2, 4 and 6 weeks of the investigation. In one week males the
follicle diameter of the lymph nodes was 95 mkm to 283 mkm, in two week males the
follicle diameter was 85 mkm to 369 mkm, in four week males the diameter of the
lymph node follicles was from 138 to 444 mkm. In six week males the follicle
diameter of lymph nodes was 141 mkm to 435 mkm.

The total amount of leukocytes had a tendency of loweringanweek males
with normal indexes in the control group of the animals. Lymphocytes indexes had a
tendency of rising in all the animals; in animals with congenital cryptorchidism had a
tendency of lowering.

gonclusions.

1. wongenital cryptorchidism led whanges in blood counts in mice. Structural

parameters in immune organs such as the spleen and lymph nodes also changed.

206



2. gryptorchidism has an influence on the immune status and immune organs,

which is expressed by a lowering of their functional absit
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sOCd?2 tjLizd O, ‘' o0t Odlstsdz destcdzd, O t
csfistets” " h jd&3 ° 1] rOHasc 58 dz@ Qjftz del§fEnissBH b 2
ftcsHtS9 ) J dadzv 1 , sts Iskls IOCBY &y dO o' H
nOKOCIsjtedzdr MOdy HAW cetMlstes’ *hj&®> o
90tc' ¥ 909 9 ' H OBMBAzY Isdzets destedzOdz' dzd » L dzO Y,
V2, V6 ' ¥N5dzd0p K& OWDC s tocdz L d3° dzd H dzw

Jd&ZioOy' ' MmMiedgidzZsO ST, s, wC o' HBEBE,
[12].

ltcOntsolzs yd hoduHGCk dtstedzOdz' L Oy ¥ [ s/,
LOHBo " dz dzgd?2 L OGOdz dzd?2 MlsOdz W OYsS O ddls F iz dz-
H' " HYdIlsOdz' L Oy' ° LO HGYtdBtsetse -[itgtedtz@agdzts
o MisOdztso dzj dets +€'SOclHAYLEZ. | BusHD Az h dr BBMIsj Y
ftocso sHddzsmw, M d ¢d 0Oy ‘' ds¢O dzO odd
9 ' HlssoatsE BHgn HBHOBERSMIsdydzdr SO dz2' C 2o O
dstedsOdz' L Oy~ L OGOz desets MlsOdzz ° o dzOMmdad -

l d mdzts otk ffdzH to s d3 I totlz "¢ HOGH ' Off) dzj L OR o stc® 9 Odac
~nOOSIsjtedL iz Is! MW M dzedtsyS sotsé IsOr ' OtedIlsds
Mdteyj o’ Ofdecigb ' ydzP' f esctcOBO o ¢ dzv yoO* "
[ S, tejIsjdz dzd?2 L B' t6 OdzOBBdzij L 2 ( §fstelzh j dao

h ek s yS e kOR  Odlsd ', LbkfddS O fjtyw
hCOdzd, G jdajlsdydsj HBMdz' HY j dzdz® Y jaRdz'dzlz dg @S
"hjd" LOY" (Hdzw o dCdzs yjdedgw " dzhdrm 1§ Olstsc

tesLh dqtedilsd H® OcdetsMmisd ydzed?2 CtsBfdzj €M SO o
tcOLsd3 L dzj cOlsdodzddy Stestflsj Mistsd, §tsL dlsdoe
MOosy sybkzlslsw HHEW g eddlag® v« 9 OIsd cEMmisted?2 € Bt
MddzHicsRkBz sz @PhHBD. 2
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d&3d ¢ o dz (GHJ a&3d ¢ to § dz ZOmdzj HEZjIsmw 5
Bsdese j dgdzr = dzj otcsdzseduyui MSde d MsmMEzudmisr ¢
s § sfdzj H dedids dagpdets dzj C slsster J  Isdfr 1§
fOtesC MdL dc3Odz! dzr = Hode OIlsj dz2 dzr n tcOMmMMmiste s 2
YyJjtejBtoOdz des2H B 2B ips gtz Owlsjtcd s Olsd j 2
ddzs¥ OtcC Is ©Odzd d dzj 2C 81 dgyJ WOdztsf Olsd J 2 (C
n Ot OCIs ] tod LA Pz f talgff c toj dzd d / ddzd Htclz
mMemisswddvydkdd d Mo kzlsmMiseks h dd3d deOtclzh j dzad W c
CodzsosC oy jdzdy d Istsh datsls O.

A j dz dmmdzj f # sc@ ded vzd Is tc ts dz- Msyd sOdz
o Otcd Odzlstsotc | G jj HAEBRAD f Olstsc j dzj LB tc Off it e3P bzt o
Cdzdddud ME sk Isj ud ddd o&dete] dzd .

[ ObjtedOdz d B IstsH"rRNG gz s OExEdY . ST
MisOlsdMBd®dgd L yOMmilstslst d MtejHdedj L dzOyJ ded’
dzO0 dztstc zZO dz' dzts § tcOMY toj HJ dzj dzad B B3 sdzsD ©( Is J It
Eidzso g dezias e s tcOMftoj Hj dzj dedWw M sdz! L 59 O

tdLizd sOIsT d 19 figtsy H ff def{H.C Odz' ydIstsdzd dz
fJtiksdH (s111, CGRElLactatdpepbobindiepgemedz tsSIsC
fsfmdzzy ddzts dzOyOdzsdz dMmMmdzj Hise Odedw Isted ¢ j d3d
tcOLodIsdd ddaetc] dzd . CGRP Mmddzlsj L dtclz gdsfgw
dzj 2tetsdzOR d dzj SSlstster 7 tsBdZzOMwAR AJud &BEzh |
CGRP Mmtmistsdls dL 37 OBddesS dMmdzsls d M
IsC Odz M j ydw d ydetse s dz0O2 ipd dzc Omg 1 s . b- CGI
Cdh jydzsdy stOSIsy. vtweOdNStedCAdY tOREY Sy
@20 11 ftsBshtdi. I} thmdj MddlsiL® CGRP {tc
Isj ed3d zOdzd OF€ s dzO.

17 HJ dzj dzd § COdzt ydilstsdzgdqdz cjdz tetsHMmlse § dz
COfmMOdyddetsds. 1w MddOflsdud MSdy dzj 2 esdz
dzj 26 s dzOed gzl e Hj dzj dzdy CGRPBHT @ DIsd 901 DY
5HT1F fjtolstsdd dzso’ n toj yjflsstetso (M j o
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Mtej HMMlse Hdw Ckfdqtseo Oddw ftedMmskzyftse d&BJacts
CGRP ddzcdedtelzjls. 1tsMmdzj or Hj dzj dixfydzdedz figdjd
tctsH Miso j dzdzr 2 f4fIsdH teOL dzOG Oj Isfw B ls O
COteBtsS Mddz! dese s BEsdyOddw (JifkdHO L OhMJd!
fjtodsH ftsdzizy L dzd . Clts Mot2Mlsoats L OB
6 OdzdL Oydd Mmetsjets HJ2MisodH j dzji@izdft=ey H iz
ZOL " 90O jd&3 2 fjtejHOYJ?2 Bl jJBSdZ (vol umetr e

tdydtfsstg C&@GRRBz) CM dL dzad MStsdzr € dn B J dz€
dzj sBrtsHddE Hdzv M jydWdqydesmisd dzdec OdzHn © d Y
A j dzlste Odz! dzOW Yoms tetstis jj f fdtf s Odigliff ®Mtc j H il
tej yjflsstesd3 CGRP ( CALCRL) d SlsdesdIs imw
tcj yjflsstetso .

rdzv mewrr 90dzgdw M CGRP tj ydtflstste HBdzy.
fteslsj d dats o3, BsHdWdydtekze h ddz OCIsdo datsfls
modi fyingprotei mlktt, MRAMPAdPdzedWw[ jJCGRP  dzC
CALCRL d RAMPl tjyjtiktseOodd. uvOSdd Bt
tej yJ f sstc dzj-s8 st Jffig®d € sCALCRL d RAMP1 tgj
tej yjfsste® fHtoedotsuHdls ¢ o J dzd yd dzd ¥ o dzlz Is e
WisiW stcd dzdis®o @dtaqdz’ = &d" j dzj 2, 9 Cdzg yovw ¢O
1 CMistcOyJ dzdzt dzw t©da i d gy § dz@df dzOL r d bkttOdzm¢
9 Cdzg yow CREB. | cd&zOHSBA M jyder 7 Cdzj-sC OR
JdzHzydtetseo Odzdets ] tmsorhjdedy yoéfan fted&grudls
d wOmhdtejdds MmMtshizHO. gkzh jmMlseakzjls d ot
tjyjflstste (AMYL1l). [d& fisMmistsdls dL RAMP1 d
ftcj HMIsOo dzj dz o Isted 6 J &3 dzO dz! detsd3 G OdzG dzd d .
B -~ Oded L BB3OR tOLOdIsdw dBodE.dzed d JjJ Isj Of cC

Il T oz yj dedz" | tojL Ezdz? SOl tcOMmMh dqew s Is
Bdcetcjded d sLotsdzwesls fted hdqiosCs?2 o 0Otd OB,
Is 4 ud daed W L OB sdzj 9 Odzd W HilOdzdL Jtetse Ols dd
Hsf sdzded s j dz' dz' j] G BHCGkgHr fOydjdstsa fy dsc
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ftesBdzy &3 LHWGO SBSAateOdej dzdW ot ofMjnra MISteOdzO:
BsdzscHtsd StezHtsf s datsds o tsL eOMisj, -M@dy J
Yyomilsra d ftotsHsd dIs)skz wez0 dds) gy figldas P dzds2e.c O o
LHtcOo Stsn tdQdgj)ded v e @MY tesfls tc Odzj dzdzts My ls - - toctsd
Bdzj Ldzj ? dzjeC¢dr MsMmMlsOedzw jIs 9, 34 Mmdzzyow
Hjlsg 2d3fitc § O H" &3 EGSHISA BEHjIs ko j dzd yde Ols’ f
6. 1. fROMBISOo Is.

rdzdlsjdzi dgr j d Iswyjdzr j BBdzj L dzd, orL "o
B lsOBtsdzd yj MSdr d BtV sdsedyj mMSdrs MHo dc
WdLdujMmS sy d (st oL odIsdj q W
WsteBstsBteOL 59 OdzdY [ ¢MisOW ! jo @ sylzsatsy BODS
Hylsj?2 W dzw j Isfw sHdzdd3 dL 90O dzgi 2N dn ¢t
mMemissw dzd § LHBtse /W dzOfmj dzj ded v . s tots d3 |<
wWeo v jlsmw Ists, Yysts LOHJKYECO ftodaztsoatsets 0O
fMmdrtdsedyud MS 52 d Ovdsdy,d Ode'tsdgsiz) H iPsieOdis ¢
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tcOL O dIsdw [ v dzO dzts 8 @okomuyatow TMletglisZD20]ls. 198 1 ;

294



Il dzdlsj cOlkte] ftodotsHWIisMmw Mo jHjddwyw
vdLrdud MébdR] Ol Bfftesh xj, COMOEMdimy (s
By dzs MudlsOls: FwOsCisdud MSd dzj L zyd dzdz” B3 .

RfMn SHW, gL erhj ECOLOd -~ OMfjClstse
HsMIsOIstsydzts OCIskzOdz) dats 2 .

Kj dztcOB BIRL.ZYyd Is* smMtse jJ dzgdzsmisd f sdzso t5G &
LOQoadMmMdegis Mzt L sdzse dyj M dr Wteds nmtetsded yj me
swy jMmlsd L OBtsdzj 9 Odzed v .

[ OljtedOdzr d Bdpdg®BIHS9.Odzts 140 BB dz" » M
Hts 16 dzjls. RL dzedm 55 BBdzt dg7 =« M =~totsdad
Btotsdzrn 51 CIsOIsdyj MSts?2 BtsdzjLde ¥ d 40 Btsdz dz
Btesdzrn sdzsed yJ MEtsd3 dMmMmdzj Hise Odedd yd dztf dzH te d
39(86, 6 %) d &jhtskyoOlr j 2 6( 13, 4 %) B S
ded y dzj HiIsSdzj o ' § yddzd dzv ted yJ m< dJ Biotsdzn 51 € Is C
wiLr yStsoetsd3 MmJj ¢ d3j dzls § dzj otsets dzj cC G TS Iz
Htsdz] ' § z 10(22, 2%) , f tcOo s (sicis dztizip) c
HozRMisstoalz ) Zebdz! dZr 7 Hil] 2.

t OMmf tcj HJ dzj dzd sBMdzj HS9 Odzde" = HJlsj 2
BOdz! ygétse 88(62, 8%) dzgOH HJoatySoOdizd 52 ( 37
Mz HEe h Jd31 8L 12 329 ®)1L9 (13, &J%E23(1614%) ,dzjllsd dzj |
29(20, 7%24 (1%, tz%k7 (18, &%)k BtSdz' dzr = .

glilsj tfj dz fsdzcosetts tOLodIlsdw Bisdz! dz' n
MsOHdY R odzscotsets tOLoadIlsdw 5 uvOdadzj tolz.
BOdzr yd < tse s ted HJ dzw dzd 9" tc Oy j daddss M Ig 1y dztirse
sotsdzsmjddy (¢-), tcOL d3j tof f sz tsets ydzj d
SftejHjoVd]d o' ttOy ] dedztsfls s CtsoatsEts d
Bsdzsydzs ~ yddit (fO0). 1wed drizuyjddd dgjdnl
o ded 3Odzed | dz2O0O MtetsC gk MO @ Ezfs 0 dzj ez@ iz’ deg Q@ Bz .

UV BBz dg" = HJIsj2 M my[J] o Mreswlsty GCte
Cteisdztso : wgwusp PV f 4, VL MstcOHJsdZO d Isj Mmls
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CotcRsdzse fosotsHddzd M fodishi s fuméezH Otslk
BB sSssSHEBA RA .

tdLEzd sOIsT d 1 tusefiplapdgdelzdij . t6j L 2dz' ISOIsT i
BOdzr ygétso ¢ 0L Odzts, Yybsts ddzj jIlsmw Mmizh j Ml
fzBJtelsOIsdz" » dL d3d daj dzd 2 , ddzlsj dzid @ dzs s d t
olsstcdydz" » ftsdzsor 7 ftoedL dzOC tso o @zl WA ¥ ) ts de
fteOCIsdyd M¢d LHBtse ' d&3d Mo j teMmisdad ¢ Od3d .
fs¢COLOdzd, yYybs k2 BBd dZ «- M B BL SISO
dzi s tOL d3d tof f sz m BcOdss HBMIsts j todzt
Btesdzn 54 ClsOIsduj Ry Bsegpdzdzde D M mis  d 1 ¢
St Odzgso HBMistso jtoedes (t <0, 001) wlsflsOo Odzd

O dz2OdzdL MsOdztseo dzj dzgdvw olststeduydz' = §Sdzse ' .
f sC0OL Odz, ylstsl 60 dggsEEdgithyloyij diss z 18 (69, 2 %)
stscH@E £k dBOd ydises 1 Istset oL tOfifld@ ol dats
ctezffj BBdz dz" n 3l 6w dz oS ol jtauQ@figissi 1 510 (7
Btsdzt dz" = d efMmjcet dzdh ¢ 4v f§IR Gdets 9dzj dstis,d3) oyl
BZOdzr ydeéseo m mi B ' azd W tite d3s]ldctple Chedfdddd jodis s tc d -
ftedL dzOCtso Y5 tSlsdetsh jded¥ Mts L HBBSaZzHpdd .t v
sftciHjdzjdts B 6 (27, 2%)04lz 2B HSE@%. ~, L

] YyJjdzsdz LOHjJtYC O ftsdzscosets tOLodlsdw
BOdzr yd ¢ tso ¢pzOMadL. f sdzscotsets twOLoadlsdw o L C
Iswy Jd Mmisd L OB tsdzj 9 Odzd W f 5C 0L Odz, Yylsts Mmilsj
Ctetej dzdteclzjlIs M Hdzdlsj dz¢ detsfyls d Iwyjmls! ¢
(r=0,50;r=0, 39 (t<0,05)). v OC, tasds dz@F di Opldzt
L OB tsdz] e60dfjWs " W o dzv dzd My  6&, B®, 9%, H Oo d;
dzjiz 100% BOdzr ydeétseos M my J .

lted Cdzdded yd MSsd3 sBMdzj Hise Oded d B tsdz! dz' r
CGSHOMR fdzsets] o wdamsm jddzd jz 6 4MFPed (R0 Bs Mmis
stsdz! €8 & 33,3% Btsdz dzf =, IsSGHO CO¢ 9o ctol
9" 6 dzW gl [stesd3zy sStsG ts o s oMmMJ n otsLtcOMmls
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Isd dzv § dzydw G H dzd dzd dzd ¢ MecsC s Htosh BYHJ
Bsdzsydz' = Y j dzj L ctictlz ffifts@ o dzjHdedests of) = H j o tsyJ €
C 16 CBHOMB bk 24, 4% Bt & & BhEE@ EZHB O
ftcjor NOoAdj f j dzd 5 v Odedzj tolz. RL 9 J Mlsdets,
fcsCOLO]jdz]jdk {cdztotsets ML tcj 9 OdedwY HJ oY
BifstczOyd?2. 1 d&Oh j2 wijmMfkzedds] ¢t HOdd
otsLteOMmls d3gj dzOtenjy MsMlsOoadzw jIs 12 dzjls 10
HOdzdz" = ff 5C OL-d®Rjdds dzj s 5o oL teDOIIsj] MicjHT HJj ot
or Wodzj dets dzdy M dzOYOdzts 3 Isajdetshy lsimg i@y d 2d3j dgfds
WEdS ydd yobhj or wo dzvw dzts iy z 12(63, 1%) B
Ofmis B3ts 2, I Clstste’r 7 HMzW dzj yj dedwv f ted dzj daw
Y OfMmlstsls©® 71 ¢ mMtejHd HJjoOoBYJ ¢, Bfsdz! dz" = M)
oLicOMIsder = ctotz®@ I ®Z, MsMmMisOo d

ANzdz2C ydsdzOdz! dz" | dzOtelzh j ezdfsdzOs1 ¥ M d figla Jsdgji tos
tcjLbkzdz OO dMmMmdzj Hiseo Odzed?2 MtsH j ey Oded W Gt
mMr estesls¢j Ctotso d.

RL 9 J Mlsdzts, Yyksts ot otcjdBY kBSOSO
CtstedBs dats o cdf tsod InO O dz'L wdslets o dzj SH dzstetsH d
otLicOMIsder = ckzffOn [ ] HtojoOdzdtclzjls dzOH
fsCOL 908, yYybt k Btd d~ M 161 d mi1 o
Ptesodz" Aw] (1 <0,05), Htshistse j tedzts B Nifdz® 6] ¢
0, 73N0, 32 [dzf/ gz Mtstslso jlsMmise j dzdets) d dzj H
fted ofmjnm SCdadddyjmSédms Wottdds my[ (3, 57N
Mtc 0o dzj dzd © l Ctdstotsdz dats? Ctolztf f 52 -3, 46
odJHBsSBEZ, MowLPiesj M & Oyl ks jttlsOlsO
Csdikf j dzZMOlsstedets ftsor h Ojlsmw Ctsdzeyj delstcOydw
(1 <0,001). uwddzjtedLda Hj2AMsoadw 1 Isdma Cctstc
Btsdzl dz@ = M m) [ fm 14 dzjls Ektetse jdz@ IslgMmigesmls
(7, 8NO, 42; 7, 9NO, 33; 7, 6N0, 42 dedl3tsadz' / dz
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Introductions. In the modern pharmaceutical market, the arsenal of modern
antithyroid drugs has been limited. It should be noted the presence of undesirable side
effects and, as a consequence, known antithyroid drugs have many contraindications
to practical use. Therefey the search for and creation of new safe molecules that
would be active against hyperthyrotoxicosis, remains an urgent task of modern
medical chemistry. The presence of benzimidazole nuclei in many categories of
therapeutic agents, such as antimicrobaaitiviral, antiparasitic, antitumor, anti
inflammatory, antioxidants, proton pump inhibitors, antihypertensives,
anticoagulants, immunomodulators, NSAID modulators and stimulants, stimulants,
stimulants, stimulants, stimulants. antidiabetics, etc. maateindispensable scaffold
for the development of new therapeutic agents. Substitutes of various electronic
natures containing benzimidazole derivatives provide a wide range of biological
activity and improve the pharmacokinetic profile. Today, there ameynactive
molecules containing several pharmacophore groups, which are represented by

various heterocyclic nuclei. Such a combination can give future candidates for
299



"prodrugs" better biological potential and direction of pharmacological action.
Therefore, the combination of benzimidazole and quinoline fragments in one
molecule, saturation of their various substituents and study of their pharmacological
properties is an urgent area of future research

Aim. Search for potential antithyroid drugs in a numbérderivatives of
benzimidazol2-ylamides 4hydroxy-2-oxo-1,2-dihydroquinoline 3carboxylic acids

Materials and methods.The necessary reagents for the synthesis of the target
products were obtained using standard techniques. The melting point was determin
on a Kofler instrument. Elemental analysis was performed by the method of Dumas.
1H NMR spectra were recorded on a Bruker VBBD instrument, the solvent was
DMSO-d6, and the internal standard was tetramethylsil&he. antithyroid activity
of the targebenzimidazol2-ylamides of 1R-4-hydroxy-2-oxo-1,2-dihydroquinoline
3-carboxylic acids was studied by the standard method of "goiter" reaction in white
rats weighing 560 g. The concentration of thyroid hormones determined on an
automatic enzyméinked immunosorbent assay CHEMWELL using standard test
systems for enzymknked immunosorbent assay in serum and plasma total
triiodothyronine (& ELISA) and thyroxine (I ELISA) manufactured by Hema
Medica.

Results and discussion Benzimidazol2-ylamides 1-R-4-hydroxy-2-oxo-1,2-
dihydroquinoline3-carboxylic acids 3-& were synthesized by heating ethyl esters 1
ae and 2aminobenzimidazole in an equimolar ratio in the presence of a small

amount of DMF:

Sfiheme
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The synthesized derivatives are light yellow crystalline substances with a clear
melting point, practically insoluble in water, slightly soluble in ethyl alcohol, soluble
in hot DMSO and boiling DMF, but at a solubility temperature in these solvents is
very low.

To establish the structure and individuality of the synthesized compounds,
melting temperatures were determined, elemental analysis and 1H NMR
spectroscopy were performed.

The results of pharmacological screening for antithyroid activity are shown in
table 1.

Table 1

The results of antithyroid action of synthesized substances

Compound| The concentration of thyroid hormones in the serur
experimental animals
Us, In % to U4, In % to
nmol/l control nmol/l control
30 1.46 | 1259 50.2N 2. 140.9
3b 1.50 | 1239 69.65N 3. 130.9
3 2.66 | +355 | 120.2N 13 +19.1
3d 2.27 | +152 | 115.8N 10/ +13.8
3e 2.03 | +30 98.6N 6 . 2.9
Mercazolil | 1. 6 3 | 717.3 742N 5. 126.0

According to the results of theests, we can conclude that most of the
substances we synthesized are indeed able to significantly reduce the concentration of
thyroid hormones, and in some caseamides 3a and 3bthe activity was even
higher than in the comparison drug. On the othandh it should be noted that
compounds with long-N-alkyl substituents amides 3 & - have the opposite effect,
contributing to a marked increase in triiodothyroning) (dand less pronounced
thyroxine (T;). It is noteworthy that benzimidaz@lylamides (3a and 3b,

respectively) in antithyroid properties exceed the {kngwn drug Mercazolil.
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Conclusions. A series of derivatives of benzimidazZslylamides 1-R-4-
hydroxy-2-oxo-1,2-dihydroquinoline3-carboxylic acids was synthesized. The
chemical structuref the synthesized compounds was confirmed by 1H NMR spectra
and elemental analysis. Pharmacological screening revealed substances that have

antithyroid activity that exceeds the effect of Mercazolil.
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Introductions. In recent years, much attention has been paid to the study of
Isomerizable classes of compounds, suchzadbenzenes, azomethines and stilbene
containing substances in the context of photosensitive media development. During
their photoinduced isomerization, the dipole moment changes and the redistribution
of electron density leads to the further changes neali and noiinear optical
behavior. For example, ligisensitive azopolymers, that absorb in the visible UV
range, are promising materials for creating on their basis holographic recording
media.

Aim. Studies of the stilbereontaining compounds propesi allow to develop
the new generation of photoinduced devices, such as photosensitizers, photoswitches,
optical waveguides, etc. Moreover, the presence of nitrogen in one of the aromatic
systems can contribute solvatochromic properties in gttt compsites and
covalentlybonded polymers, which significantly expands the prospects for the use of
these materials. Composite materials based on similar compounds and DAST
(Diethylaminosulfur trifluoride) have shown their viability and interesting NLO
propertes.

Materials and methods.All chemicals used in the synthesis (reagent grade) as

well as solvents for photochemical and photophysical measurements were used as
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supplied. The series of styrylpyridines was synthesized in our work using
condensation reactiom f -/ fpicolines with 2 or 4 hydroxybenzaldehydes.

Results and discussionThus, the series of styrylpyridines were successfully
synthesized. The structure and purity of products for these compounds were proven
by '"H NMR and IR spectroscopy. Their abpstion spectra in the UV range were
studied under different wavelength irradiation to investigate the effect of a substituent

on the rate of photoinduced isomerization.

CHO N B
T I:\i(;}[s M W
J—DH + i | v
OH
ortho ortho
or or
para meta

Pic. 1. The scheme of synthesis the series of styrylpyridines

Conclusions. The effect of a substituent was investigated. In fact, the
differences in structure of the styrylpiridines have influence on the photoinduced
linear optical process. The distinction is important, because styrylpiridines are
promi sing mat er meadasd pblymer compasites, and furamental
knowledge of the properties dependence on the structure is important for

development the most effective polymers.
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SYNTHESIS, STOICHIOMETRY AND STRUCTURE OF
TETRAFLUOROBORATE COMPLEXES OF NI (II) WITH ISOMERIC
PHENYLENEDIAMINES

ShestakovaM. V.
Cc.C.s., asprof.,
IvanovaR. Y.
Cc.C.s., asprof.,
SavchukE. V.
asprof.,
Khotin S. Y.
c.t.s., asprof,,
Odessa National Maritime University, Odessa, Ukraine

Introduction. Previously using a number of Cu(ll), Zn(ll) and Cd(ll)
tetrafluoroborate complexes with nitrogeontaining organic bases as examples the
possible existence of two states of the,BBn, namely, the "hal€oordination" and
counterion states, was studiedt was found that in [MkL(BF,),] complexes with
strong organic bases (L) the "halfordination” of the anion exists. As the electron
donating ability of the ligand increases the interaction between the tetrafluoroborate
ion and the metal atom becomesreefficient.

Aim. This work was carried out in continuation of systematic studies of metals
tetrafluoroborate complexes with nitrogeantaining organic bases to determine the
main factors affecting the state of tetrafluoroborate anion in the complexes.

Materials and methods.Complex tetrafluoroborates of Ni (II) with-om and
p-phenylenediamines of the general formula [NHEF,), where L is e
phenylenediamine (DA, pK, 4.57), mphenylenediamine (fRDA, pK, 5.11), p
phenylenediamine (DA, pK, 6.31), were synthesized by preparative way. The
stoichiometry structure, and some properties of the isolated coordination compounds
were studied using the methods of chemical, atomic absorption, IR and
conductometric analyzesliffuse reflectancespectroscopyThe individuality of the

compounds is confirmed by powdefrXy diffraction analysis data.
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Results and discussionThe obtained complex tetrafluoroborates aolor
products, sufficiently stable in air, practically insoluble in water, and sparingly
soluble in organic solvents of various nature. In accordance with the results of
elemental and atomic absorption analysis the compoundgBY¥il), are realized for
the m and pisomers regardless of the synthesis method. In the cas®bAahe
synthesis without a solvent at a component ratio of 1: 2 gave the complex Ni(o
PDA),(BF4),. The use of a solvent (methanol) led to the inclusion of two water
molecules [Ni(ePDA),(H,0),](BF,), into the coordination sphere.

The results of measurements of the molar electrical conductivity of the
synthesized compounds solutions in dimethylformamide indicate that the complexes
are threaonic electrolytes of the total stoichiometNiL 4)(BF,),, in the case of-0
PDA - [Ni(0-PDA),](BF,), and [Ni(c-PDA)>(H,0),](BF4)-.

In the IR spectra of complex tatrafluoroborates the greatest changes are
recorded in the region of valent vibrations of the,Njfoup of organic ligands. In
this case, t he v aj(NHemmndotd tha Ibvieequenbyirdgiopn o f
indicate the formation of a metaltrogen coordination bond. The change in the
absorption bands of-BDA in the IR spectra of the correspamglicomplexes
corresponds to the bidentate character of this ligand.

There are the absorption bands of the coordinated water molecules in the IR
spectrum of the complex [NKBDA)(H,O)](BF4),. In addition, the bands
corr espo n-OHOY are aedyaecddied in the region of 38660 cm'.

The formation of MYN coordination b«
confirmed by t-Nabspptiendandsendhe mtgavede(gih region
(230-270 cn).

In the IR spectra of tetrafluoroboratengolexes the absorption bands of valent
and deformation vibrations of the tetrafluoroborimie were also identified. The
nature of the absorption bands of the,Bffoup in the compounds with-nand p
phenylenediamines and [N{8DA),(H,0),](BF,), testifies to the retention of theyT
symmetry type inherent in the tetrahedral configuration of this anion, and,

consequently, to its outasphere coordination.
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In spectra of [Ni(ePDA),](BF,), several changes of oscillatory characteristics
of BF, appears: splitng of valent and deyBBjandti or

34(BF4). In addition, the vibration band,(BF,) appears in the region 75070 cni.

The observed vibrational characteristics of the tetrafluoroborate ion indicate a
decrease in the symmetry tiiis anion to G, which can be explained by its
participation in coordination. H@Rye ver
indicates that the interaction betweenMF; is relatively weak. Therefore, in this
case, there is a state of sesnbrdnation of the tetrafluoroborate ion.

The results of the diffuse reflectance spectra analysis of -[Ni(o
PDA),(H,0),](BF4), complex indicate the octahedral structure of the coordination
polyhedron of this compound. The spectra of complex with amd p-
phenylenediamines are characteristic of fooordination tetrahedral compounds.

The spectrum of [Ni(@DA),](BF,), indicates that this complex hasgjuare
planar structure. The structure of the studied tetrafluoroborate complexes proposed on
the basis ofiiffuse reflectance spectroscopy data is confirmed by measurements of
the magnetic susceptibility of these compounds.

Conclusions.New tetrafluoroborate complexes of nickel (II) with, o+ and
p-phenylenediamines were synthesized. The stoichiometry #&mdtwse of the
synthesized compounds have been determined.

The investigation of the complexes coordination sphere allows to conclude that
the compounds with mand pPDA are tetrahedral and octahedral in the case of
[Ni(o-PDA)>(H-0),](BF4),. Complex|[Ni( D¢ »](BF,), hassquareplanarstructure
As expected, the spatial arrangement of amino groups in the ligand determines its

denticity and the stoichiometry of the inner sphere of the complex.
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PROJECT METHOD AS A MEANS OF INDIVIDUALIZATION IN THE
PROCESS OF STUDYING CHEMISTRY

ZadorozhnaOlena
candidate of Pedagogical Sciences, Associated Professor
Kravchenko Nataliia
student
Pavlo Tychyna Uman State Pedagogical University,
Uman, Ukraine

Introductions. The strategic goal of reforming amdodernizing education in
Ukraine is to create an effective innovative educational environment in educational
institutions through the introduction of modern teaching technologies. Productive
education in the conditions of modern Ukrainian society actspasvarful incentive
for the activation of personal creative energy, motivation for productive self
educational activities, the development of creative abilities of the individual through
means and forms of productive learning, one of which is the progittoeh. Having
passed the stage of evolutionary changes, the project method is a progressive method
of educational technologies of the XXI century, aimed at spiritual and professional
development of the individual, mastering it in various ways of creatider@search
activities. As a form of productive learning, it provides a creative nature of
educational activities in the process of which the educational applicant realizes his
capabilities in the jointly achieved product.

Aim. Justification of the projeanethod as a means of individualization and a
form of productive learning of students during the study of chemistry.

Materials and methods The study of the project method as a means of
implementing personalitgriented learning is observed in scientifevélopments

T. Bashynslo[1], L. Botko [2], T. VolkovskO[3], S. Sysoie®[4], Z. Taran [5],

O. Kopernyk [], Ye. Polat ] and others.
During the research of a certain topic, we used the following methods:

observation, comparison, abstraction and cdizaon, analysis, synthesis,
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modeling, historical and logical methods, the method of processing literary sources,
structural and logical generalization, systematization, historical and genetic.

Resultsand discussion In the context of a sharp reductionthe time allotted
for studying chemistry while maintaining the volume of its content, there is a
decrease in students ' interest in the subject. How to organize the learning process so
that students perceive chemistry as a necessary and Popular Satepee, of the
world culture, necessary for every educated person to form a complete picture of the
world? It is impossible to study chemistry only by traditional methods. It is necessary
to create conditions for the development of natural cognitiveigctot students and
their seltrealization through the accumulation of their own experience.

It is necessary to create conditions for the development of natural cognitive
activity of students and their sgkalization through the accumulation iaflividual
experience. To fully realize the developing potential of the school chemistry course,
the project method helps, taking into account the need of the piiesdranging
priorities for mastering readyade knowledge to active independent, cognitive
activity of each student.

According to Ye. Polat, the project method is a way to achieve a didactic goal
and acts as a set of operations for mastering a certain area of practical or theoretical
knowledge, a particular activity7]. It should be noted thathe productivity of
interaction between participants in the educational process is associated with its
creative nature, the central factor of which is the system of forms of cooperation
between teachers and students, which ensures the creation of con@animgs,
goals, ways to achieve results and the formation ofreglilation of individual
activities p.

Defining the essence and specifics of applying the project method in the
educational process, scientists note its creative, transformative natuoekoin the
process of execution, and note that it is participation in projects that contributes to the
activity, creativity, confidence of students, contribute to the formation of their

research skills and integration of knowledge [5, 7].
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The diversity ofgoals and objectives of the project method indicates its
polyfunctionality, which is provided by its didactic, cognitive, educational,

socializing and developing functions (Figure 1).

Didactic ]

Informative

Developing

Educational
program

Socializing

Figure 1. Project method functions

The first to introduce the concept gproject method, made its scientific
description and preliminary attempt to classify the American professor V. Katatr
He declared the main task of the school togbducation of free citizees which
should const of agsystem of targeted projeétsit was V. Kilpatizck who gave the
humanistic idea of free education the appearance of a relatively structured learning
system.

The learning process was thus reduced to a chain of problematic situations
provoked bydirect stimulii peculiar sources of knowledge and household items,
wildlife, technical devices, fairy tales, eté].|

V. Kilpatrick identified 4 types of school projects (Figure 2):

|. Translating an idea (or plan) into an external form (build a boate &
letter, play a play).

ll. Getting aesthetic pleasure (listening to an interesting story or performing a
symphony, admiring a picture).

[ll. Overcoming an intellectual barrier (find out if dew will fall today).
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V. Gaining new knowledge and experee (learn to write according to the
14th degree of the thorndike scale, learn french irregular verbs).

Figure 2. Types of school projects according to V. Kilpateck

These types of school projects implement key pedagogical conditions that
affect the development of independent cognitive activity of students, the form of
Organization of which is an educational project that actualizes such cognitive
superstructures as aumgve needs, motives, the ability to form goals, cognitive
activity and independence.

In the context of a sharp reduction in the time allotted for studying chemistry
while maintaining the volume of its content, there is a decrease in students ' interest
in the subject. How to organize the learning process so that students perceive
chemistry as a necessary and Popular Science, as part of the world culture, necessar)
for every educated person to form a complete picture of the world? It is impossible to
study chemistry only by traditional methods. It is necessary to create conditions for
the development of natural cognitive activity of students and thenresdization

through the accumulation of their own experierige [
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It is necessary to create conditsofor the development of natural cognitive
activity of students and their sekalization through the accumulation of individual
experience. To fully realize the developing potential of the school chemistry course,
the project method helps, taking intocaant the need of the preséntchanging
priorities for mastering readyade knowledge to active independent, cognitive
activity of each studenfT.

The implementation of the project method takes place without destroying the
subject clasased system. luigy ordinary lessons, where students are usually
assigned the role of a listener and repeater of what they have heard, you should try to
transfer the student to an active position: give him the opportunity not only to learn
what is ready, but also indepemdly or together with the teacher to organize learning
activities, extract and analyze information, and make decisions in various situations
of choice. For example, you can simply declare the purpose of a lesson. Then
students are passive, but if you aglexplain the reason for considering the
phenomenon under study and do not rush to formulate the goal, but ask the children
to do it together, thereby transferring the children to an active position, begin to form
a universal ability to determine the gdahe of the elements of project activitg).|

The choice of project topics may vary from situation to situation.

In some cases, this topic may be put forward by the teacher taking into account
the educational situation in their subject, the natural psid@al interests, interests
and abilities of students. In others, the subject of projects, especially those intended
for extracurricular activities, can also be proposed by students themselves, who, of
course, are guided by their own interests, not oahgly cognitive, but also creative
and applied10].

In relation to the school chemistry course the system of project work can be
represented by two approaches:

1) relationship of the project with academic topics (in the lesson);

2) use of project actities in extracurricular activities (extracurricular

activities).

342



When choosing a topic, it is necessary to take into account the main
requirements for Project training:

1) the presence of a problem / task that is significant in research and creative
terms requiring integrated knowledge and research search for its solution;

2) practical, theoretical, and cognitive significance of the expected results;

3) independent (individual, pair, group) activities of students.

Use of research methods that involveeg&@in sequence of actions.

To implement the project method in the educational process, you can take any
program of the chemistry course as a basis. We work according to the program of the
course of chemistry compilers \tehko L. P., Dubokk O. A., Bobkowa O. S. etc.

You can use project activities during the study of such topics as: 8thigcheéenical
elements, a line of great chemists, classification of chemical reactions, signs of
chemical reactions; 9th gradlemetals and nonmetals, chemical produttod nitric

and sulfuric acids, organic substances; 10th giadasses of inorganic substances,
Chemical Technology; Class 1istructure of matter, organic chemistry, oil industry,
chemical reactions, chemistry in the life of sociétyg.

Projectsvary in time, but it is better if it lasts no more than 3 months, as it may
lose interest in the project.

Projects on the topiccmetals and spaee ¢cmetals in the human body
cchemistry in Food, ¢cChemistry in everyday lie can be very interesting. Theer
were interesting projectghousing ecology, cdetermination of vitamin C content in
fruitse, cmetals of side subgrougszdetermination of chocolate qualty

In the chemistry course for the 8th grade, some topics can also be defined for
the project. For example, the lesspiitomic and molecular teaching in chemistry
and its significana® ¢the first steps in classifying chemical elementsThe
Meaning of the priodic law. Life and activity of D. . Mendeleeyair composition.
¢cCombustion and slow oxidatién ¢thermal effects of chemical reactions.
Calculations based on thermochemical equagéi@m&l some other topics. First, there

is preparatory work with studés. Theoretical material is designed as a mini
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scientific work with a designation of the goal, relevance, tasks, and expected
results[§].

Let's analyze a block of topics from the chemistry course for the 10th grade of
natural mathematics. | propose tandact this block of topics as follows. Students of
the same class are grouped together and topics are distributed among them. Tasks are
announced in advance. The work plan is discussed, and the teacher gives full
instructions on how to complete the work.ithih 10 days, students select the
material and create a meaningful presentation. The work itself is printed out in the
form of an abstract. And the defense of the project itself takes place in the classroom,
based on all modern requirements for sciengifmects P].

Students select interesting videos (there are a sufficient number of them on
YouTube) or they create them themselves. At each lesson, a specific project is
defended. Students listen to each other with great interest, ask questions, and pres
fresh ideas. They summarize the material, summarize the results, and analyze the
responses of classmates. As a result of such work with students, electronic material is
accumulated with presentations and videos on the sectibemical productiog
which may be necessary in Chemistry Lessons in the future. Students, in turn, gain
skills of independent work on the preparation of certain material, and their creative
potential is revealed.

Conclusions So, thanks to the project method, which is advistblese when
studying chemistry, students acquire certain skills to independently construct their
knowledge; the ability to navigate in the information space is improved; there is a
need to get out of narrow specialization and integrate knowledge in vagademic
disciplines. However, the project method should never be considered as one of the
alternative approaches to organizing the educational process. It should be included in
the educational process as an additional tool that improves the qualigrhggand
contributes to the development of personal qualities of stud&rils [
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Abstract: Not so long ago, the whole world celebrated the International Day of
the Internet. Including Kazakhstan, because in our country, according to the Ministry
of Culture and Information, one third of the population are Internet users.

Well, how not to take # opportunity here and not talk about the World Wide
Web - this treasury of human knowledge? And we want to start talking specifically
about Kaznet, which has recently become much "wider", more interesting, more
accessible. The number of domestic Interretources is increasing, interesting
educational sites are appearing, blog platforms are being createspeltted print
editions are "starting up" Internet versions.

Key words: information, internet users, opportunity, network, communication

On Septerner 19, 1994, the first entry appeared in the IANA (Internet
Assigned Numbers Authority) database relating to the national domain kz, part of the
world's toplevel domain (ccTLD) family. One of Kaznet's pioneers recalls that the
Internet actually came todgakhstan earlier.

How it all began

In April 1991 the first regional node of Relcom network in Kazakhstan was

opened on the basis of ISTC "Parasat" in Almaty, providing mahmhai services
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via UUCP, and over time TCP/IP. In a short time the networkread across the
largest cities of Kazakhstan and went beyond its borderéishgabat and Bishkek.

1991 is considered the birth year of the Internet in the USSR. First there was a
single domain su for the entire Union, in April 1994 there was the domaand in
September kz. In Kazakhstan, the Internet appeared thanks to the efforts of Pavel
Gusev and Relcom SL from Semipalatinsk, together with the Russian provider
Relcom JSC. Kaznet's founders used the established communication lines of the
nucleartest site in the Semipalatinsk region with Moscow. At that time there was no
talk of what we call the www, but the Internet was already there.

The Internet came to Kazakhstan through the cities, and at first there were
many local providers in each city, stty from companies that had access to long
distance lines, because it was through idiggance connections that Kazakhstani
providers connected to counterparts in other countries.

In 1996, Astel created an Internet hub and data transmission networkguniti
the whole country. That's how the first Internet access service provider across
Kazakhstan came into being. During the formative years, Lyakhov recalls, Kaznet
developed thanks to the efforts of enthusiasts who were not understood by everyone.
Even in D02, when the Internet existed for a long time, the leading banks in
Kazakhstan, for example, were wary of it, because they used a different secure

protocol and were wary of innovations.
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Kaznet and the Law

For a while the Internet was of no interest to the state: it did not have much
influence on public opinion, there was no money in it. Everything changed in 2003
2004, when the Internet began to influence the mood of the masses and began to
cover things thiawere disrespectful to the state.

The most indicative resource in this regard was the online newspaper
Navigator (navigator.kz), the first example of the most influential online media.
Later, the famous Center of Gravity forum appeared, and it becametch the
Internet is not a free audience that cannot be influenced, but a sphere that needs to be
regulated.

As Shavkat Sabirov, president of the Internet Association of Kazakhstan
(IAK), notes, when the question of creating a legislative frameworleagm it was
necessary first to define what the Internet is, the site, and how this sphere should
work.

"We are often hostile to innovations, but by adopting in 22086 a law that
equated the Internet with the media, the state set a precedent by wiheh anly
possible to close a site by court order, following an official procedure. And that was a
huge advantage. Since 2015, the level of decisiaking on blocking has blurred,
and today too many state bodies have been given this right. (...) There are
emergencies when it is not possible to wait until a court decision enters into legal
force, but in this case the decision to block can be made by the prosecutor general or
his deputy. Then we will at least know in whose hands there is a powerful apparatus
of influence",- comments the expert.

In 2008 with the participation of the future IAC (the association itself appeared
a year later) the first concept of development of the Kazakhstan Internet was adopted,
in 2011 - amendments to the copyright law. Withe growth of payments in the
Internet a necessity of their legalization appeared, and in 2012 the appearance of
payment instruments in the Internet was fixed by law. Not all regulations were

successful, but in general, Sabirov notes, comparing Interrgulaten in

369



Kazakhstan with neighboring countries, we are ahead in many respects, including
Russia. In Kazakhstan, the law on copyright and electronic money was adopted
earlier.

Social media pressure

The Internet began with-mail and conferences, whichtéa transformed into
forums. Both became the prototype of social networkseople could read and
comment on other users' posts and communicate on interesting topics. Not only in
Kazakhstan, but also beyond its borders, the forum "Center of Gravity", (et&e
"All Together", vse.kz) and the blogging platform Yvision.kz became famous. These
and some other platforms, popular in the past, still exist today, but it is increasingly
difficult for them to resist the onslaught of social networks.

Attempts to ceate a domestic alternative to global projects were not very
successful due to the limited domestic market: the popularity of projects such as
Mail.kz and Kaztube is many times inferior to witiown and similarly named
resources.

At first, Kaznet was seeas a branch of Runet: Kazakh providers entered the
big network through Russia, alternative channels appeared later. The second uniting
moment was the common content, language and mentality. In June 1998, Sairan
Kikkarin, a physicist and patime webmasr at the Physic@echnical Institute of
the National Academy of Sciences of Kazakhstan, was the first to use Kazakh along
with the traditional Russian and English (Latin alphabet because of encoding
difficulties). Around the beginning of the 2000s, thezKldtspeaking segment stood
out noticeably in Kaznet and over time became an influential force. This is logical
and understandable: the level of Internet penetration has increased, including outside
of major cities, a new generation has appeared for wiepsesentatives the Kazakh
language is their native language and it is more convenient to use it.

"If before we estimated the number of users in the Kazgldaking segment at
1-2 million, now we can talk about3 million, but the quality of the contergdves

much to be desired," says Shavkat Sabirov.
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A new stage- mobile Internet

An important milestone in the development of Kaznet was the emergence of
mobile Internet. Firstly, a new format of presenting and perceiving content, more
concise and suitabler smartphones, became relevant. Secondly, it was with the
emergence of the mobile segment that the Internet really went to the masses, going
beyond major population centers.

According to the International Telecommunication Union, by early 2019 the
numbe of mobile subscribers in Kazakhstan exceeded 26 million, the density was
approximately 142.28 per 100 people. According to the Ministry of Digital
Development, Innovation and Aerospace Industry, the number of villages with access
to mobile broadband wilhcrease to 5163 by the end of 202D

To this end, two projects have been initiated. The first, the construction of
fiber-optic communication lines, is being implemented by Kazakhtelecom and the
consortium of Transtelecom JSC and SilkNetCom LLP. Under the terms of the
project by the end of thgear the FOCL have to be brought to 1250 villages, as of the
middle of April the optics had been brought to 637 auls. Under the second project the
villages with the population over 250 people will be provided with broadband access
to Internet based on 3% technology. The project is implemented by three
operators Kcell JSC, Mobile Telecom Service LLP and kael LLP.

"Mobile Internet has occupied a huge niche, and today aboeid0%bof site
browsing is done from smartphones. At the same time, the sharebile commerce
is small, unlike in America, wherea@mmmerce has essentially transformed into m
commerce and has a serious market share. We do not have basic things that would
give people the opportunity and stimulate a desire to work on the Inte8heatykat
Sabirov said.

The launch of 3G and 4G networks spurred the speed of mobile Internet. In
April 2020, Kazakhstan ranked 102nd out of 139 countries for mobile Internet speed
(17.45 Mbps), down four positions from a year earlier, according to Qokla'

Speedtest Global Index, an Irish company. The country ranks 66th in the overall
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wired Internet rankings, with connection speeds of 39.81 Mbps (one position lower
than last year). (one position lower than last year) [2].

Cloud services

Life without the Inernet has long been unthinkable for the corporate market as
well. With the development of cloud technologies and the growing popularity of the
service model, data center services are becoming more and more in demand every
year. According to iIKSConsulting in 2015 the Kazakhstani market of data centers
was estimated at 4.3 billion tenge, in 20552 billion, in 2017- 6 billion.

According to Svetlana Chernenko, head of the-B@sulting representative
office in Kazakhstan, in 2019 the commercial daaters market in Kazakhstan was
estimated at 9 billion tengethis is income from services for placement of customer
equipment in data centers and provision of cloud services by data centers. The
volume is small, but the market is developing at a natowganic pace, without
jumps and dips.

"Businesses have an understanding that outsourcing or virtualizing information
systems is better than investing in hardware. This is what allows the market to
evolve. Large customers who are developing their own slduave been well
received by the idea, although the most popular is the idea of a hybrid cloud, where
securitycritical data is stored on the client side and not very important data can be
outsourced," says the expert.

The development of the data centearket is greatly influenced by the
territorial features of the country, as well as the nuances of Kazakhstani business.
Business centers are concentrated in-8Suwitan, Almaty, Shymkent and in the west
of the country, and data center services develop ynanthese regions. The key
player by volume is Kazakhtelecom, which has data centers in AlmatySiNtan,
Ust-Kamenogorsk, Pavlodar, Kyzylorda, and, according to Svetlana Chernenko, there
will be no change of leaders. Active construction of commer@td denters in the
regions is not expected.

"Most likely, these projects will not pay off, and investors are well aware of

this." Launch of data center On@Cloud in the capital, it is a project of Intarget
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Solutions, but we do not expect a large numbeprofate players"; says Svetlana
Chernenko.

According to her, the interest in the Kazakh market on the part of foreign
investors represented by Chinese companies is observed. However, there is a political
component, and, according to the expert, it ikkely that these data centers will be
exclusively commercial, cooperation at the state level should be expected. The arrival
of Chinese investors will not have a significant impact on the market of commercial
players [3].

New Times- New Challenges

A factor whose influence on the development of Kaznet cannot be denied was
the need to adapt to new formats of life and work in conditions ofssgtftion. The
transition to online learning and working "remotely" increased the demand for fixed
services.

"Self-isolation in Kazakhstan has had a serious impact on the market, creating
prerequisites for new trends and revealing new user preferences. The demand for
Internet services during the quarantine period became comparable to the demand for
essential gods. Reasons for growth of demand for connection of fixed broadband
access services are also clear: one fixed modem can connect as many gadgets as thel
are in one apartment, it is cheaper and more reliable than distribution of Internet from
mobile device @ the same number of consumershoted Kuanyshbek Yesekeyev,
Chairman of Kazakhtelecom JSC Board in his publication on Kursiv.kz.

The structure of revenues in the telecommunications market for four months of
2020 looks as follows: the largest share @genues from Internet services36%
(35.8% in 2019), followed by mobile service7% (27.5% last year) and other
related services 20% (17.7% a year earlier). The rest are data transmission (6.1%),
program distribution over cable network infrastrucfureer networks wireless and
via satellite (4.6%), local telephone services (4.2%) and long distance and
international telephone services (2.5%).

According to the data voiced by Rinat Dzheksenov, the managing director of

the department of sales of reéthusiness of JSC Kazakhtelecom, as of April 1 the
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traffic in external Internet channels increased by 9.26% as compared with March 15,
and two weeks later by another 10.32%. As the quarantine loosened, traffic slowed,
but the drop was only 1%.
Speaking abut the future of Kaznet, market participants say that Kazakhstan
has everything to attract Internet companies from China, Russia and Europe.
"It is about creating favorable conditions for Kazakhstani and foreign
companies to have benefits and state suppde are in a favorable position in terms
of transit potential, unlike Russia, Kazakhstan is not subject to sanctions,” says
Shavkat Sabirov.
However, according to the expert, the pandemic has complicated forecasts:
"We need to understand how we will imecontact with other countries, when
transport communication will be restored and how it will work, but so far there is no
clarity on this issue. Obviously, in the current circumstances it is necessary to look at
the development of all industries, incladithe Internet, from the perspective of the
state, defending the interests of domestic business in the first place.
References:
1. https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B7%D0%BD%D0%B
5%D1%82
2. https://profit.kz/articles/internet/
3. https://habr.com/ru/post/113203/
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Abstract: When we talk about a coal mine, we understand it as a coal mining
organization, where coal is mined underground. A coal mine is a dangerous
production facility. There are certainly various kinds of hazards (naturalnmade,
etc.) in the mine, or there & possibility of such hazards. Therefore, the first task in
the organization of work in the mine is to minimize existing or possible hazards, that
IS, to provide conditions for safe work. The regulation of safety requirements is
determined by the Rules, hich establish requirements "compliance with which
ensures industrial safety and safety during mining operations." The rules "are aimed
at preventing accidents and incidents in coal mining organizations and ensuring the
readiness of coal mining organizat®to localize and eliminate accidents." Thus,
everything is thought odit it remains only to follow the Rules. But, as practice
suggests, not all mines are technically prepared to meet the requirements set out in
the document] at the time of its entryarforce. And, in order not to stop coal mining
with the ensuing consequences for miners facing the fact of job loss, the document
provides: "before bringing existing mines into compliance with the requirements of
these Rules, the technical head of the coialing organization develops technically
and economically sound measures and ensuring their safe operation" (here "their"
means "operating mines"). The solution of the problem can be successful provided
that appropriate effective technical devices antirietogies are already available on

the market to meet the requirements. Therefore, what measures and for how long they
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will be implemented are determined by the competence and responsibility of the chief
engineer of the mine, that is, the technical manager

Key words: Mine, danger, methane, explosion, safety

THE HUMAN FACTOR

But not everything depends only on the technical manager of the mine when
developing activities. In each individual case, there is an economic factor that affects
the essence of the "deloped"” measures to varying degrees, depending on the
financial condition of the coal mining organization and the corresponding position of
its management. In general, without questioning the usefulness of such measures, we
believe that they are a temporameasure (deviation from the rules) designed to help
the mine to hold out until the introduction of the main technology [1].

It is also impossible to ignore such a concept as the "human facweh with
very perfect rules and regulations, it is exte®yrimportant to have personnel trained
to perform the relevant work and highly responsible in relation to the mandatory
requirements of regulatory documents. When organizing work in the mine, we have
to pay serious attention not only to training persomme&Vork at the facility, but also
to ensuring control over personnel, technological processes, equipment and
environmental parameters (mountain range, mine atmosphere). The best (though not
the only) way to solve the problem is automation of processeswamk, or,
moreover, robotization of basic production operations. In recent years, the costs of
industrial safety and labor protection have been steadily increasing in the coal
industry. In 2018, they amounted to an impressive amount, of w806 is sgnt
on equipping mines with modern systems for monitoring the condition and
forecasting the development of phenomena potentially capable of leading to accidents
and fatal injuries".

All automated control systems of this purpose are combined accordirtg # in
multifunctional security system (IFSB). With the absolute importance of all the
systems that make up the IFSB, the following systems are of interest: "the system of

aerogas control" and "the system for determining the location of personnel in the
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mine workings". Such a choice cannot be considered accidental. The fact is that "the
greatest number of victims in coal minin:

- bring explosions of gas and coal dust, collapses of rock mass;

- occurs on underground conveyor belt transport and when servicolimes
and mechanisms".

To minimize the risks of "explosions" or completely eliminate them, a group of
systems providing (providing) aerological safety is designed, the most important of
which is the aerogas control system (AGC system). One of the aafusggries on
conveyor belts, it is possible, is the "human factor". It can be "influenced", among
other ways and means, by ensuring control over the movement of workers in mine
workings with the help of an effective system for determining the locatfon o
personnel.

THE PERSONOL LOCATION SYSTEM

According to [2], the system for determining the location of personnel in the
mine workings (positioning system) is part of a group of systems that provide:
communication, notification and determination of the tmraof personnel. In this
group there is also a "search and detection system for people caught in an accident"
(search system). The data on the location of people received in the positioning system
is intended primarily for use in the search system whigarozing emergency rescue
operations.

Earlier it was shown that the best performance in finding those caught in an
accident can be achieved if the following conditions are met:

- the mining dispatcher must have confirmation from the employee about
receivng an emergency alert (who did not confirime did not receive or was unable
to confirm receipt of the alert);

- the coordinates of the personnel location in the mine workings at the time of
the accident should be known and indicated on the scale dliagrdne mine with the
maxi mum available accuracy (no worse tF

- the mining dispatcher and the workers in the mine must havewayo

communication. It is also important that the positioning system works in real time
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the peiod of updating data on the coordinates of the location of people should be

within 5 seconds.
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Among a number of systems with properties (parameters) and functionality
close to these requirements, the positioning system manufactured by NPF "Granch"
the SBGPS system has the maximum set of functions. In the SBGPS system, the
optimal combination of wireless and cable communication lines is used in the
construction of underground communication infrastructure, providing-speled
transmission of informain flows.

The location of the personnel is monitored in real time (continuous mode). The
coordinates of the personnel location are represented graphically on a 3D model of
the mine- a scalable scheme, where each person corresponds to a "different” icon
(sphere) (Fig. 1). The mining dispatcher, who is also the system operator, working
with the scheme on his AWP (automated workplaBespatcher's Console), has the
ability to control the scale of the scheme, move fragmentally from one section of the
schemeto any otheri in accordance with the selected scale, and when developing
several layers at the mindrom layer to layer.

G view of the 3D model of the mine in the SBGPS system on the ARM of

dispatcher:  the name of the object (mine);-2he maximum current concentration
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value as a percentage of volume fractions of methane in the mine from all
measurements; 3message ctrol panel; 4- panel for selecting displayed data: 5
counter- indicator of the number of personnel in the mine;igformation panel for
working with personnel; 7 event status of a particular employee, for example: green

- norm, yellow- attention,red - alarm; 8- scalable 3D model of the mine with data

on the location of personnel;i%he full name of the employee and the concentration

as a percentage of the volume fractions of methane measured at the location of the
employee; 10 a sphere displying the location of the employee in the mine workings

[3].

The requirement for monitoring the state of the mine atmosphere in methane
gas mines using methane detectors combined with head lamps is contained in:
"methane detectors built into mine head penshould signal an excess of methane
concentration in the mine atmosphere of more than 2%." It can be assumed that in
this case the task is to "monitor the state of the mine atmosphere" with the help of
methane detectors. Mobile methane detectors btiltthe head lamps have a number
of advantages over portable gas analyzers with all their functionality [4].

The builtin methane detectors "move" around the mine together with the head
lamp, that is, with the miner, being continuously in operation, angkfthre in a
certain way scan the mine atmosphere for the presence of methane along the route of
each miner provided with such an alarmithout the influence of the "human factor"
on the measurement results and the process of information transmissewvalli@
of the data obtained increases in the case of "superimposing" the route of movement
(and measurements) on the scheme of the mine, as well as providing the presentation
of gas measurement data in quantitative termis addition to the usual option
(signaling of exceeding the established limits).

CAUSES METHANE EXPLOSIONS AND FIRES

Coal mines in accordance with the Law on Industrial Safety are classified as
hazardous production facilities. During underground mining of coal deposits, the

most dangenas production factors include: the release of methane into the worked
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out space from an array, the formation of an explosive mixture when it is mixed with
mine air, as well as spontaneous combustion of coal [5].

The government approved Safety rules for timeplementation of all
technological processes and Instructions for the use of various means and methods to
prevent the manifestation of dangerous factors. However, explosions of mathane
mixture and fires as a result of spontaneous combustion of rcaaines continue,
which indicates that these Rules are either not fully implemented, or the standards
laid down in them do not allow to fully ensure the safety of work [6].

The accidents and incidents occurred in 30 mines. In some mines there were
from 2to 7 emergency situations.

The analysis showed that in all mines developing methaaeng formations,

5 local sites are dangerous, on the territory of which accidents and incidents occur.

Dangerous places where emissions, explosions and fires occur are:

* developed lavas;

* slaughtering of preparatory workings;

* preparatory workings;

* the developed space through which the metkanenixture moves to the
wells drilled from the surface for gas extraction;

* the workings of fans that produce the gadaust of an explosive mixture
from the developed lav space.

Spontaneous combustion of coal occurs in three places:

A in the developed space;

A in reservoir workings in abandoned

A in field wor ki ngeepfaling layensd7].i nt er sect
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Introductions. In modern industry, there is a fairly high interest in additive
manufacturing processes (3D printing technologies). Their use can significantly
simplify the structure of industrial production and improve the economy by
implementing automatic design of pgrincreasing the flexibility and productivity of
their manufacture, and manufacturing parts directly at the place of their use [1].
Thanks to 3D printing, it becomes possible to easily manufacture parts of any
complexity of shape. At the same time, thare practically no production wastes and
the number of maintenance personnel is reduced.

Usually in today's industry for 3D printing of metal parts, two main approaches
are used. In the first case, if it is necessary to obtainprgtision parts, laséayer
by-layer selective printing is used [2]. In the second case, if it is necessary to produce

parts of medium and large size with relatively low requirements for shape accuracy,
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wire-arc additive manufacturing (WAANI Wire + Arc Additive Manufacturing)s
used [3]. Such production has proven that it can significantly increase productivity
due to highspeed deposition and potentially unlimited size of assembled structures.

Aim. The purpose of this work is to review the main possibilities and
directions of high-performance processes for manufacturing bulk products using
additive layerby-layer plasma and arc surfacing of steels and alloys.

Results and discussionThe basis for the manufacture of bulk products using
the processes of layby-layer arc or plama surfacing is the WAAM technology
wire-arc additive manufacturing [4, 5]. In this production, products are made from
various materials, such as structural {oarbon steel, titanium and aluminum alloys,
etc. When using WAAM, a number of significantsies are solved, including
improving the accuracy, quality and efficiency of part production. To this end, a
certain concept of heat supply and control has been developed, related to the resulting
shrinkage, deformation and residual stresses. In additi@necessary to properly
plan the process, including the spatial orientation of the assembly, planning the
trajectory of the welding torch, as well as the choice of welding parameters from the
first to the last layer with the possibility of dynamic a&djuent as the number of
passes increases. Proper planning of the WAAM process allows it to be used to
produce fairly complex and accurate parts.

In addition to planning the WAAM process, it is necessary to implement it with
appropriate qualitative and qui#ative indicators. For this, the equipment involved
in such a technological process is structured according to the harsiwastiral

scheme of construction shown in Fig. 1.

383



Fig. 1. Principal instrumental-structural diagram of the processes for obtaining

bulk metal products by layer-by-layer additive build-up based on welding

technologies [6]
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some respects exceed these characteris
t her momechani cal treatment (hot i1 sostat

Currently, leading research institutes and industrial companies are \activel
conducting research on the development of plasma welding technologies for 3D
printing of metal products. As an example, we can cite the results of studies carried
out at Southern Methodist University TX, USA on the study of the process of
growing bulk poducts by the method of microplasma powder |dyelayer
surfacing [13]. These works show the fundamental possibility of obtaining gradient
composite structures by the applied method.

Conclusions

1. Based on the generalization of the experience of usingechnologies for
additive layetby-layer surfacing, their prospects for the manufacture of {sizpd
threedimensional parts from steels and alloys, for the production of lightweight
hollow and bimetallic bulk products, as well as long structuresganfirmed.

2. It is shown that the use of arc technologies for additive -laydayer
surfacing makes it possible to achieve significant savings in expensive alloys in the
manufacture of thredimensional structures. Thus, the ratio of the weight of the
material used to the weight of the finished part of complex shape with stiffeners made
of titanium alloy Ti6Al-4V for the WAAM technology is 1:1, in contrast to the
figure of 9:4 for traditional production (cutting sheet blanks, welding, machining).

3. Parts manufactured using arc technologies of additive Jaydayer
surfacing are similar in mechanical properties, and in some respects surpass the
corresponding indicators of used steels and alloys in the cast state after
thermomechanical treatment (hebstatic pressing, forging).

References

1. Kruth, J. P., Leu M. C., Nakagawa T. (1998). Progress In Additive
Manufacturing And Rapid Prototyping/ J. P. Kruth, // CIRP Aru\dsufacturing
Technology, Vol. 47(2)i P. 525540.

2. Yadroitsev I., Smurov |. (2010). Selective laser melting technology: From

the single laser melted track stability to 3D parts of complex shape // Physics

386



Procedia, Vol. 5, Part B. 1 P. 551560. DOI:
https://doi.org/10.1016/j.phpro.2010.08.083

3. Jafari D., Vaneker T. H. J., Gibson I|. (2021). Wire and arc additive
manufacturing: Opportunities and challenges to control the quality and accuracy of
manufactured parts // Materials & Design, Vol. 202, 109471. DOI:
https://doi.org/10.1016/j.matdes.2021.109471

4. Williams S.W., Martina F., Addison A.C., Ding J., Pardal G., Colegrove P.
(2016). Wire + Arc Additive Manufacturing, Materials Science and Technology, Vol.
32(7).i P. 641647.

5. Wang F., Wiliams S.W., Colegrove P., Antonysamy A.A.
(2013).Microstrudure and Mechantal Properties of Wire and Arc
Additive Manufactured T6AI-4V /| Metallurgical and Mateials Transactions
A, Vol. 44(2).1 { . 968 977.

6. Peleshenko S., Korzhyk V., Voitenko O., Khaskin V., Tkachuk V. (2017).
Analysis of the current s&tof additive welding technologies for manufacturing
volume metallic

products (review) // Easteffauropean Journal of Enterprise Technologies, Vol.
3/1(87).0it . 152.D0I: 10.15587/172@061.2017.99666

7. Gu J., Ding J., Willlams S., Gu H., Bai J., Zhai Y., Ma P. (2016). The
strengthening effect of intéayer cold working and posteposition heat treatment on
the additively manufacturedl-6.3Cu alloy /Materials Science and Engineering A:
Structural Materials: Properties, Microstructures and Procesgomig651.7 . 18
26.

8. Ding J., Colegrove P., Marting., Williams S., Wiktorowicz R., Palt M.
(2015). Development of a laminar flow local shielding device for wire + arc additive
manufacture /Journal of Materials Processing Technologegl. 226.7 { . 99-105.

9. Donoghue J., Antonymy A.A., Martina F., Colegrove P.A., Williams S.W.,
Prangnell P.B. (2016). The effectiveness of combining rolling deformation with wire
arc additive manufacture dnGrain refinement and texture modifiaati in TH6AI-
4V, Materials Characterizatioivol. 114.1 t. 103114.

387


http://dx.doi.org/10.1016/j.msea.2015.10.101
http://dx.doi.org/10.1016/j.msea.2015.10.101
http://dx.doi.org/10.1016/j.msea.2015.10.101
http://dx.doi.org/10.1016/j.msea.2015.10.101
http://dx.doi.org/10.1016/j.msea.2015.10.101
http://dx.doi.org/10.1016/j.jmatprotec.2015.07.005
http://dx.doi.org/10.1016/j.jmatprotec.2015.07.005
http://dx.doi.org/10.1016/j.jmatprotec.2015.07.005
http://dx.doi.org/10.1016/j.matchar.2016.02.001
http://dx.doi.org/10.1016/j.matchar.2016.02.001
http://dx.doi.org/10.1016/j.matchar.2016.02.001
http://dx.doi.org/10.1016/j.matchar.2016.02.001

10.Zhang J. , Zhang X. , Wang X. , Di ng
(2016). Crack path selection at therface of wrought and wire + arc additive
manufactured Ti6AlT 4V // Materials and Desigrvol. 104.1 t . 365375.

11. Martina F., Colegrove P.A., Willams S.W., Meyer J. (2015).
Microstructure of interpass rolled wire + arc additive manufacturingAli4V
components Metallurgical and Materials Transactionsi A2hysical Metallurgy and
Materials Sciengevol. 46 (12).i { . 61036118.

12.Colegrove P.A., Martina F., Roy M.J., Szost B.A., Terzi S., Williams S.W.,
Withers P.J., Jarvis D. (2014). High pressure interpass rolling of Wire + Arc
additively manufactured titanium componentddivanced Materls Researghvol.
996.7 t. 694700.

13. Kovacevic R. (2003). Development of MultiFab Machine For Rapid
Manufacturing/Repair // The 2003 CTMA Symposium, Marchi3April 3, Salt

Lake City, USA. Electronic resourcevww.engr.smu.edu/rcam

388


http://dx.doi.org/10.1016/j.matdes.2016.05.027
http://dx.doi.org/10.1016/j.matdes.2016.05.027
http://dx.doi.org/10.1016/j.matdes.2016.05.027
http://dx.doi.org/10.1007/s11661-015-3172-1
http://dx.doi.org/10.1007/s11661-015-3172-1
http://dx.doi.org/10.1007/s11661-015-3172-1
http://dx.doi.org/10.1007/s11661-015-3172-1
http://dx.doi.org/10.4028/www.scientific.net/AMR.996.694
http://dx.doi.org/10.4028/www.scientific.net/AMR.996.694
http://dx.doi.org/10.4028/www.scientific.net/AMR.996.694
http://dx.doi.org/10.4028/www.scientific.net/AMR.996.694
http://www.engr.smu.edu/rcam

FORMATION OF A KNOWLEDGE BASE FOR A CYBER -PHYSICAL
SYSTEM

Perederii Yuliia
PhD student
National Technical University of Ukraine
"Igor Sikorsky Kyiv Polytechnic Institute”
Kyiv city, Ukraine

Introductions. The Internet of Things (IoT) is the ultimate store of Big Data
the sheer volume, speed, and variety of structured and unstructured data that systems
collect every day. Data is one of the defining value propositions of an Internet of
Things (IoT) deviceConnected devices not only serve as a bridge by collecting
sensor data from the physical world, but the ability to perform analytics and create
repeatable value is the hallmark of a mature 10T product. To benefit from Big Data in
loT, Big Data analysis isequired. The choice of the database and the method of its
formation and work with it significantly affects the timely response to the occurrence
of emergency and critical situations.

One of the most common ways to store knowledge is in a relationaladatab
such as PostgreSQL. However, databases and the ecosystems they serve have grow
enormously over the past four decades, and the advent of NoSQL databases expands
the possibilities for storing information in many ways. [1]

Previous work has proposed aXible architecture for cybgrhysical systems.

[2] In particular, the water supply system is considered. Based on the available data,
this paper proposes a way to form a knowledge base for this system.

Aim. The purpose of this article is to propose thevdedge base formation to
solve the problem of guaranteed functioning of cyf@ysical systems. The
architecture of the Internet of Things is defined as a basis for-pylysical systems.

The knowledge base is formed as a source of states and behather yfstem in
regular and emergency situations. This allows applying the proposed solution to
support functioning of the cybghysical system.
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Materials and methods.As mentioned earlier, data collected from sensors is
transferred from physical endpoints the |oT. This process can be carried out
according to the proposed architecture without the involvement of a systems analyst.
When data is passed to the data processing and analytics layers, it is necessary to
form a knowledge base and apply computalaonethods for a given task.

In this paper, to solve the IoT problem of guaranteed survivability of a water
supply system, it is proposed to use a NoSQL database in a JSON structure. [3] To
store all data, 2 types of files are allocat&ictionary and Asets.

The dictionary stores a set of all possible metrics that are received from the
system. In this case, when adding a new sensor, it is enough to expand the list with
this value and set up the process of generating the corresponding asset.

One asset islefined as the collection of data that can be obtained from one
sensor at the same time. The asset must contain the identification of the sensor.

In this approach, a set of files is formed in a given structure. When a new point
appears, this data is added the corresponding files. This structure can be

represented as described in picture 1.

Dictionary Assets e
Metrics list Asset identifier
Key Description Aszet_Id

Metadata

= Key Since Uil Property
Time series

» Key Date Value

[
[

Pic 1. Data structure for 0T system
Results and discussionThis structure allows saving data from any sensor
with any properties. This will only require expanditig directory with new values
and generating the appropriate assets for storing data. Also, such a structure is easy tc
maintain, update with new emerging data, regardless of their completeness and
clarity.
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The use of NoSQL to solve the chosen task allewdlexibility, scalability
with high performance and rich functionality, as well as the ability to provide
maximum usability. The proposed structure is sufficiently targeted to be able to
receive data from the water supply system, and at the samedimaeagenough to be
able to scale its application in such systems.

Conclusions.As a result of this work, an loT knowledge base is proposed to
solve the problem of guaranteed functioning of a cybemsical system. This
knowledge base has advantages oveuraber of existing solutions, since the choice
of NoSQL as a basis allows for flexibility and scalability in the development of the
data structure, the choice of JSON provides support for almost all modern sensors
and integration technologies. The progbs#ata structure describes the required
characteristics and data that are transmitted from the system sensor. As a complete
description of the collected data, it is also necessary to consider the rule base to be

applied to the collected data. This probletit be investigated in future works.
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Introductions. Until now, the prediction of the occurrence of possible
hazardous phenomena in the mining of coal seams and the effective implementation
of prevenive measures to prevent emergencies in underground conditions remains an
unresolved scientific and practical problem for the coal industry of Ukraine and all
coalproducing countries of the world. The manifestation of the hazardous properties
of coal seamss the release of explosive gases, sudden outbursts of coal and gas, the
occurrence of foci of spontaneous combustion of coal, increased emission of dust and
its explosiveness, and some other phenomena that occur during mining.

The dustforming capacity bcoal seams is practically their only negative and
dangerous manifestation, which can be assessed during mining operations using
direct factors before the occurrence of emergencies. There is no doubt that the dust
forming capacity is associated with theighability of coal, and it, in turn, determines
the endogenous fire hazard of coal seams [1]. In recent years, accidents and injuries
at highperformance coal mines have shown that catastrophic explosions of methane
and coal dust were accompanied by fii&s3]. At the same time, the accidents were
of a complex nature, in which several dangerous phenomena were realized: gas and
dust release, sudden emissions of coal and gas, fires. Taking into account the above
facts of the relationship between the mastd¢ion of hazardous properties of coal
seams and the accidents that have occurred, studying the processes of dust formatior
and establishing the factors influencing them, one can generally judge the possibility
of manifestation of other hazardous prom=tiof coal seams during mining
operations.

The idea is to study statistical models of individual indicators of the -dust
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forming capacity of coal seams, known from reference data on the quality and
properties of fossil coals. In particular, the manual [#vmles data (catalogue) on
dustforming capacity for more than two thousand coal seams. The factors of the first
block that determine the composition and properties of coals are the volatile matter
yield during thermal decomposition of coals without @icess Y*), coal moisture
content YW), dust content in broken coaN) and specific dust emissiom)( In
addition to these indicators of the first block, when determining the groups of coal
seams by the dust factor, the factors of the second blockiakene into accountthe
thickness of the reservoim{f and its dip angle (U) wit
35A and more than 35A [4]. I n essence,
block (V** W, N, g) are a consequence of the influence of metamorphic processes of
transformation of <coal mnirelae toghe animsg,anda n d
geological conditions of the occurrence of the coal seams. Statistical models for the
distribution of thesdactors make it possible to establish relationships between them
and the possibility of using them to improve the forecast of dust formation and other
hazardous properties of coal seams.

Aim. Determine, based on the ddstming capacity of coal during st
breaking, indicators of the degree of metamorphism, which are necessary to predict
the interconnected hazardous properties of coal seams during mining, i.e. identify the
influencing factors of the first block.

Materials and methods. The research is baseamh the study of statistical
models of factors that determine the diastming capacity of coal seams according to
the catalog [4].

Results and discussionCurrently, more than 20 qualification indicators are
known to determine the degree of metamorplangformations of coals. To establish
the hazardous properties of coal seams in the regulatory framework governing their
safe mining, in the general case, from one to three indicators are used. Along with
this, when determining hazardous properties, therehangeability of the indicators
used is unacceptable. This is due to the fact that each of the classification indicators

reflects one, characteristic only for him, side of the transformation of the original
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organic matter. Between the individual indiaataas a rule, there is no close direct or
inversely proportional interdependence [5]. This circumstance was not taken into
account in the development of all regulatory documents in general and, in particular,
when assessing the didistming capacity of cals [4, 6]. For this reason, an equal

sign was erroneously put between the assessment of the degree of metamorphism
according to the grade of coal, the release of volatile matter }&% moisture \V)

and the dusforming capacity of coal seami,(q). As a result of this approach to the
interchangeability of indicators of the degree of metamorphism, contradictions arose
in the quantitative assessment of individual factors for dust formation processes. For
example, it is stated [6] that metamorphistod] grade) with a onfactor scheme

with a probability of 0.99 determines the dustiness of the air by 85%, and the cutting
resistance by 49.8% and the formation moisture of coal by 10.6%. In parallel with
this, the data of a thrdactor dispersion analis are presented when coal grade
cutting resistance moisture are grouped. According to him, the influence of the
brand on the dust content of the air is insignificant, and the difference between the
dust content of the air and the dimtming capacityof coals in the metamorphism
series is determined by their strength and humidity. At the same time, when
determining the dependence of specific dust emission, the mine seams were grouped
according tov*® values corresponding to certain grades of coathSmouping is not
correct and scientifically justified for the following reasons:

- grade of coal is a conventional designation of varieties of coals that are
similar in genetic characteristics and basic energy and technological characteristics;

- V¥ value does not unambiguously determine the grade of\¢Gis used to
establish the grade composition of coals only in a limited range from 8% to 40% of
the change in this indicator. Witf®<8% this indicator for anthracites, it is replaced
by the vdumetric yield of volatile substance® (%), and atV**>40% - by the
maximum moisture capacity\(,ay to distinguish between grades for hard and brown
coals.

In addition to the considered indicators of the first bIOZR (Wi N, ),

when compilingthe catalog [4], the influence of the coal seams thicknapsad
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their dip angles ) on dust formation was taken into account. In essence, these
indicators cannot directly affect the propensity of coal seams formations to dust
formation. They belong téhe second block of factors that characterize only the
mining and geological conditions, according to which the choice of technology is
made and the faces are equipped with appropriate means of breaking coal.

In all cases, no noticeable correlations betwd® considered indicators were
established, both for flat bedding(3 5A) and for(>35Akp!| Vhei)
of the correlation coefficients ) of the dependences bfandq on the thickness of
the coal seams are in all cases less than 0.2abb$ence of real dependencies does
not allow to establish the difference in the influence of the thickness of the coal
seams on the duftrming capacity when mining both flat and steep seams.
According to statistical models, the difference between theofsghallow seams
according to the catalog [4] and the set of steeply dipping seams differs significantly
only in the average thickness of the seam$. With a total number of 1372 flat coal
seams, their average thickness)(is 1.30 m, and the number of steeply dipping
seams is 775 0.85 m. In terms of other parameters, the statistical models for the
distribution of coal seam thickness for a flat and steeply dipping bed differ little from
each otherThis, in addition to the absence of correlation dependences, does not give
grounds to consider the mining and geological factorsand U as directly
determining the dudbrming capacity of mine coal seams.

Significant dependences of the dust contenbrioken coal Il) and specific
dust emissiond) and on the release of volatile matter yield have not been established
for both flat and steeply dipping seams. The correlation coefficients for the shallow
dip formations were=-0 . 3 0.348, and for steepljipping they were close to zero
r=-0. 01060.040) . Some differences in the
different angles of their occurrence are explained by different statistical models of
their distribution in indicator o

The aboveanalysis of the statistical models of tW& indicator also did not
confirm significant differences in the dusirming capacity Il and q) between the
flat dip angle and steeply dipping.

395



Significant values of for the interdependencies betwegandN indicate that
they are determined to a greater extent by other, approximately equally influencing
factors that do not depend on the thickness of the coal seams, dip angle and volatile
matter yield.

Statistical models of the distribution of coal seam&rims of coal moisture for
flat and steeply dipping deposits revealed their significant differences. The main one
is in different values of humidity between the sets of shallow and steeply dipping
mine seams. For shallow seams, despite the presence géalanber of anthracite
and semianthracite mine formations, their average moisture content is characterized
by a fairly high value (6.3%). Coals of steeply dipping seams, in the absence of a
significant amount of anthracite and sesnthracite seams, orhd contrary,
contained on average more than two times less moisture (3.1%).

Both indicators V" andW) are considered to be classification indicators and
they are officially used to establish the consumer properties of coals. Their
determination is cad out according to the methods of the relevant GOSTs [7],
which guarantees compliance with the identical conditions for laboratory tests and the
predetermined accuracy of determining each indicator.

In the case under considerati®{® is only an indiret indicator of changes in
the composition of the organic mass, which does not unambiguously determine [5]
the content of the sum of the main components (carbon, oxygen, hydrogen, nitrogen,
and sulfur). In additiony®® given the method of its determiiwat, is not related to
the content of mineral impurities. The total moisture characterizes only the physical
and chemical state of the coal seam.

When compiling the catalog of coal seams according to the dust factor [4], in
addition to indicators of the deee of metamorphism/{*, W, N andg), mining and
geological factors of the second block were additionally ughd dip angle{) and
the thickness of the seams)( By themselves, the indicatotsand m cannot affect
the dustforming capacity of coadeams.

The contradictory actual differences between the-fiwsting capacity N and

g) between flat and steeply dipping coal seams cannot be explained by the values of
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the factors (I m, V' W) used for these purposes in the manual [4]. Of theseVdnly
indirectly characterizes the physical and mechanical state of coals. To eliminate the
identified contradictions in the assessment of the-fitwsting capacity of coal
seams, in addition to th& indicator, as the authors of [6] point out, it is necessary to
take into account the strength characteristics of coal and methods of its destruction. It
is possible that after the fulfillment of such wishes, the difference infdating
capacity betweeflat and steeply dipping coal seams will be justified by different
coal breaking technologies. In flat coal seams, it is mainly associated with the use of
a combine or plow cut, and in steeply dipping seams, with the use of jackhammers.

Conclusions.Basedon the studies carried out, an important conclusion was
made for improving the regulatory framework for the safe mining of coal seams:

According to the established practice for predicting the hazardous properties of
coal seams in regulatory documents, dnalogy with [4], the assessment of the
degree of metamorphic transformations of coals is carried out according to one or two
indicators without sufficient scientific justification for their correspondence to the
nature of the occurrence of a hazardousnpheenon. Such a justification is
necessary due to the fact that almost all classification indicators (there are more than
20 of them) have been developed and are determined according to methods for
establishing the consumer properties of coal seams. Taayadirectly intended for
predicting the hazardous properties of coal seams, since in most cases they
characterize the dry adhlee mass. Their use without proper justification and
adjustment for moisture content and mineral impurities in some casgs fea
contradictory results.
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fcCOL k¥ Is! oM’ f {dzOH OIs
ftesHOdzdr Cdzdec dzO t|oa'" H 1 Qo |
ftosHOdzdr Cdzdc dzO to' ¢
y' dz20 Htst' oadzs' 46 Gt
tSH dz' Cdzd e’ dzOOBS Q.
zsMmisd2lv yYy!' sz ¢ zOMmisj to° i to| 1 dzw H
CdzOMmliIsj|Isdyq ' o UmBHEQu", L -|ctelztf d l
BOcG OL d dz sdzded o vy (e S sd3j dai
dzd L’ € d2 tc' o j dz f tets|dzOH Ols d
ftesHOdzdr GCdzdec d&O t|o" H 1 G |
ftesHOdzdr Cdzdc d&zO to°
Yy ' dz0 Htsts'adz*f‘ 48 Gto
SHdz ° Cdzded dzO ' ¢
gl sd3d 2} jtejo @Y d®N " MYy ¢ depe|r dzw H
CzOMmlsj|f s Bded S d Hdzw HEBhC'|ctelzlf d l
Yy'! sdi3z ¢ dzOMmils j to fsCOjte] ¢ s3] dal
LO C' dz € Mmiss Y totsH Odz(dzOH Ols d
C'dz € MmlsH f tetsH Odzd - 9 H 1 b i
236, fnj toj H dagv Yy dz0
MjtojHdg 2  tedBzdeds&d L
HSte' adg¥® ' 8875,

I ddzse CHjL zd SOIs®
I odcdzv H dzts o 5°

BOCOL d &zO07
fescteOBd d&sv d dshlk' .
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ftiosctcOd3d dzs@c @ik , o
ey dd Cstcdmissolzo Olsd ftod totsLtetsB Y
ftiocsegdesL Zo Olsd
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rdafwrrpyvicec fdreJoees, frofrwl w 6f L tR
1 {1t orp1? wy 1Tovuvfevloédrrcf Jwrfwfurs s
1{tvu

ststedz * dZSts [ Bt .
BOG ' Mists

JwhijdSts [dzj 2O [ dECEt

C.Is. dz., HT

sdted?2ykzs 1 Bdltes [ j

C. . dz. , HEB

Mmj eimtsdem! € d2 dzOy’' tsdzOdz! ded?2 Is
3. Mmjtmtsdz, v

| sy . esBtsls' fteso jHjdes HESMd Hieg bedgh o
(

sBtesBCd LBBKLOYjdz@ 'L LOMlssMmizeo Odzdzv d3 B ' B
ftoeso jHjdatsets Htsdz' HY j dzdaw LOf ey sdzso Odzts
ftodL dzOyj dzdz" &8 W CtsEts ' tBisBCO, IttOdhl st

L OMlssmMizeo Odzdz? HBo L sBteOY jdg@ W' dz' Iste’

]l ttsBsls' sOCtsy ftetseojHjdets HBMdz HY J dzde
hts ftedL dzOyj dzg' Hdzw o dWw e dzj dadzv , CdazOmdW " ¢ O
Bjy kO Codzkkzte' 9 ©B' ‘Sl 9, HwhkzCk B' " ¢
Cdz st OBt dZOSw@Edd B $ ZOMdY ' ¢ Ols

[B' “Cltsdg HGMd Hyjd * fsyjmd Bt
ftesjClsko Odzdz? ftetscteOdsdzd 7 M Mlsj .
ltojHBj stsdB HEsMdz Hy jdz@ *° dsHjd , djlstH

L Offlssizo Odzdz" 5 B Bz Blsj ¢ CmRfovlsjtodsets |

CdzW st Gy frRddp Is § 3.
[jtss B misdd Hyj ddzv BsHjdzj 2, &jlssH

LsBtOY jdz 'L LOMsMzeoOdzgdz" &3 B Bdz' tsIsj &€ € ¢
[ Olsjtc' Odzd Is@ tsddffi’Isslsjdte dzd 2 T - VI Is j t
slsted 3O dzedz?y " dW stedBOY" °~ L LBBtOyjdz . uvdf B¢
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o dw e dzj dzdav , o " HMMlsjy jdzdz" SO C d&zOMdW '™ COy' w
fso' WL OdzO N j itdsBdEds BISjCR dettsirtde8P ywWj dzdzy [ 1, 2, 4

 zsptetsBCd LBBtOYJjdzr 9o BB Bkzdzs o d
w2 tcj Oz LBoOdets o jdzdCE C' dz2 €' Mis! O dzc
Codif ' 6 Isjtedztets L stk dRIseots¥ Java. [ J9WEeE" O
B' dz/ h-Wds+ MisOIlsd ydz® v BB dfHiz.B zg dzOMd o Or
tesL H " dzj dg' zO dzOMmiskz{ dz f OCJililsqd [ 1, 3] :
org.opencv.imgproc;  org.opencv.features2d;  org.opencv.photo;  org.opency;
org.opencv.videoio; org.opencv.calib3d; org.opencv.objdetect.

it SL G dzWv dzj d3gtsL HH " 2difHzs B E Myw fshz¢ sBb6' Cls
LOMmlstsmikzo Odzdz" &3 B  Bdz' tsIsj & d SRy ' ¢ Isjtedetse s

1 EwiCd?2 B' " CIls dzO L tsBtcOy j dzdz BO* Cts
te' LSCd?2 fJjtejfOH vwhCtcOo sMmis’ B Y HoBHBO s
sfdmkze Olsd MW YWEs dalstzdedg' sae' ' CIsO, kKOS ', d&O
sB' 1§ 10O

ldH' dzdIsd CtstwcHtsded ©B' ' Cls' o dZzO L tsB tc O
Canny () L ¢YW3pmMEz | mgproc

import org.opencv.imgproc.Imgproc;
public static void Canny(Mat image, Mat edges, dotiinesholdl,
double threshold?2)
public static void Canny(Mat image, Mat edges, double threshold1,
double threshold2, int apertureSize,
boolean L2gradient)

1 " fmdzv o dH' dzj dgdzv S tSteH BSdz 9, By 2O o ¢
ftodL dzOyd dzd 2 Mmis Ols di wdadr2s (dyd IS & H[1EfdzOfiplzC ol nmg p r
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3aBaHTaxuTH 306paxeHHa BcTaHoBuTH GinbTp PeparyBatu 300paxeHHs

tdfp. 1. 1tyOlkStej LBtOyj dadg”

£ — O X

3asaHTaxuTh 300paxeHHs BcTaHoBWTH inbTp Peaparysatu 300pakeHHs

t dM) @Mlssmize Odzgdg?y MIsOIsdydetsets igj stsHEz f i nc
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#j G dzgsOyYy' v -LygBtcPwB Yy dedzw L sB tc Oy j dadz™ dzC
ofmd tej HJdZ wedrn " CfMmj dz f ' HHzz's ‘Isv w58 ©Odz
LOMmistsmizeo Odadz? MmJj e d3j dzelsOy" ‘ o dH " dzJ dzdaw
9o qdqHOdzj dgdz? tsB' ' f1lsO ‘'L L tsBtcOy j dadaV

t# Is Ols d ydzd pyrMagnIhifFiltering ) ° L Imdprdn@fitplz f z ° ts B dz(
"L BddL! SdBBd BLEOSCOHBd [ 1, 3]:

import org.opencvimgproclimgprog

import org.opencv.core.TermCriteria,;

public static void pyrMeanShiftFiltering(Mat src, Mat dst,

double sp, double sr)

public static void pyrMeanShiftFiltering(Mat src, Mat dst,

double sp, double sr,

int maxLevel, TermCriteria termcrit)

£ — O X

3aBaHTaxuTh 300paxeHHa BcTaHoBuTH GinbTp Peanarysati 300paxeHHA

it dmMeBOIsdydzd?2 d3j ssH pyr MeanShi ftFilter:i
sB dzOMIs "L BdzdL! CSdB L dzOS Od3
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[ dzw tej Odz' L Oy" Odze stedIsdz’ o Codif 66 Isj
ftocsctcORRzo Odzgdz?y Java, B ' Bz tSIsllfz JavaFX Kk

ltod Lt Y { totBczaOdatess eddiHs@bisigsz s O ¢
[10,11}

- javafx.base:o d L d&zOyO° BOL o d?2 WiEZzdeC y' tsdzOdz
WEdE Yy sdzOdzr dz' mis! ftede' wL Cd, o d&zOMmMIsde tsMmlisj

- javafx.controlss d L dzOyO©*‘ jdzj d3j dzlsd € j tclz o O dzda¥

- javafx.txml:o d L dzOyO‘' W zdz8 gls ¢ dz2O dzF K bkl ; tots

- javafx.graphics:o d L dzOy O WkdC y' sdzOdz' dz' mls

C s sdzlz o O dzdz" , Ndbls®* atsets  yd¢ azkz L OMmMissmiz
99 JHJjddzw Ctstedmlszo Oyo, Odz BZOYy' " SO css;
- javafx.swing: o d L dzOy O ‘‘deglsjteW j2M Hdzw oL O

J dzj d3jSdals ‘neg k2 fesetOd JavaFX.

[ dzw LOBJ LY Jyj dedef cticdsse AR wRlEdEZEBE F Xlso Stcj
&zOB " tc  OcOdzj[R1ltkd s Y BISBEC " o

- tsmdats o dzd 2 fsBs@ Olsy¥&ZvaBAvaFX Appl i
o' HfBs9 " HO' L O tdetso dzj dzdgv fmyj dzd, BB S L

- fls'" ¢ tjdntegddlz Pri s m, wed?2 ditsyg
feslss¢d ttOMsjtedL Oy’ ", s 9" HfSO HO' L O f

- Wsdesod?2 dBjH Ofls'" € o' Hftse' HO' L O
9 Hlsoatstej dzdzv H Odzd - .

l et OO JavaFX ftcj HMIsOo dzw ° ¢ dzO M,
javafx.application Appl i cati on. IB" " Cls Yyl sets ¢ dzC
Ydlsls asets yd¢ dzkz. l ! Y JsOfd ftoj HMIsOE
odedzdC O Is! MW OolstsBOIsSH ks Mmjtej HisSoadN j d3 J &

- init(): "d& y odz Lk ftsctcOBkz HT

- start (StagdL egzDa@ek! MbzBOW " ydzd?2 ' ¢

- stop(): odSdzde O’ Is! mMw " mdzw L OCtdIsl
we Ctstedimisize Oy dOlsdmdzze dzO ~rtej MsdS E § tec
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3anyck cepedoBHINA BHKOHaHHA JavaF X

l

BHEmik KOHCTPYKTOpa KIacy, IO POZIIHPIOE

rmac Application, cTEOpeHHA eXzeMILLIpa
JAHOTO KITacy

r
Burnmuk metogy imit() cepegoBHIIEM

BHEKOHAHHA JavaF X

l

Burmik metogy start(javafx stage Stage). B

Axkufl cepegopume JavaF X nepemae
CTEOpEHHH 00'eKT Stage

Burmix MeTogy

Platform exit()

1

Buxmik Metomy

stop()

tdfm. 4 [Mmdtseods JjbOfd ftesyjmkz et

Il dMdes 9l d . tetsB SIS ftotseo j HJ dzts Hisfdz' HY j da
OdzetstedIlsdz' © wBttsBCd LBBtOYjdz@2 'L L OMilstsml
[B tokzdzstso Odzets odB ' tc ftesctcORRdegdr L OfmsB " o
[ dzw tej Odz' L Oy"' °’ Odze stedIsdz’ o ¢ tstel3f Odgtisgj ke d

i tcts G tc O 3Iaval dalzY B dtave-X | @DIEE ApacheNetBeans 1 sBRkzHtS9 O
MstezC sktelk JtotsctcORBzsets HBSHOISCEZ JavaFX.
feslssC 9, s Moatstcjdz MijtejHsodh jd3 o d¢ tsdal
tesB Slsd -HRERHW@IEXEZ . Odiselgh sz shdeso dzdr  j IsOF
JavaFXH sH OIs € Iz .
s dMsC dz' IsjcOslzted
1) etsa Blej dzts & 1 - o . OpencCV d Java.

Cosdi3f ! 68 Isjtedetsy Lt A jtesmtb®, :20m8, 320 M.
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2. kL B3Oz R. ., sdteduykz¢ 1 .4., stmra- |
AdWtctse OW sBtcOBtSISCO dLtsBtOY J dad 2 ) d dz¥ ts
fsmMsed). 1 oI :c2R0O®, 1638

3. Javadoc HTML.OpenCV. URL: https//docsopencvorg/ (HOISO L 9 J t
27.01.2022).

4.s s34 8 Isj todats URLte j datfps//azuremicrosoftcomru-

ru/servicegcognitiveservicegcomputervision/#overview (HOIsO L & J todz
27.01.2022).

51 tseo ¢ 8. [ ., | d20lskzh jdeS 5 1. 1., 1 BsdzH O
LsBtOY jdg@ IsO Ctdi3foslsjteded? L " to. [ dg fftofs:

6.A stcmMO21Is . ¢. , ] sdzfy r . sl ! #§ sy dcas |
[.: RLH. HSBdG ¢l ddzr wdsme, 2004, 928 M.

7. ldLdqdzr sjte 5. 1., rJ dzstso 4. 5., 1 5 dzH

[steyxddz ¢. 1. [BtOBSISCO d OdzOdzdL dL tsBtcOY
Cktef) dzj Syd2 d fOSldujmSdn LOdkd2. [.:
8. | sdzmMOddjmHfiy .{,. AJWtcseo OV BKOBBISCO

[ . vUvjnradsihW jtc®, 2005, 1072 M.
9. Apache NetBeans 12.6IRL: https://netbeans.apache.ofgh Ols© L o | tcdz
27.01.2022).

10.v y4 B dzd € f s URL:a httpdf/cdderlessonsomitutorialdjava
tekhnologifvyuchijavax/uchebnikpo-javafx( H OIs© L o j tcdzj dzdzv : 16 .

11.1] 9 j Hj dzd J dJRLI HttpsdmetBnitcomjavajavaf¥1l.1php( H Ols O
Lo jtedsj dgdzv: 27.01.2022) .
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triofolérrc 4vvrJevw v VJufsflffv [

SkdzOCtso g jdedfy wJ te

dlskzH j dzls

[ J e Qodzd?2 kdz o9 jtemisdlsjls ' dzs § tzj € k&
B HIMOLO dzO

1 f s Imtfoductions. 1 d dz' L Mt BECddz L 9 dIs§ ts¢
f sh dtcg dedzw fted?2 3Odzdz? ObkH' B9 ' L EZOdz dzSG &
J W' tedz d3d t6d ", Mistec' d3' dze 59 ° f zOIs W tstc dzd ,

f s5C tsdz' dadzv ) f smlsO* f JlsOdzdzy htsHB tHYZ dz® o
Ctdzls j dzskz, hts 2 §  HiMzBSE BEZH] o  Hlso tstej dat
10 ‘ fdeze ys® §0OCIsdSd Hdzw sy dd W itsf
Ctedlsjte’ o, hts COOCIljtedL 28 Is! fMfzB o6 S ls
LokCsotsets BOIjte' Odz. [ dteOs ydfge L @' 26
LO2 BOs Is! MW tojclzdzs 9 Ocdzdz" 53 § JlsOdz' s jdzjo' L
EBUIs @U, sy dzO@ dzOo j isd thdsed L ydo Stedlk

- ftosmiststetso j o tcOY j dada? ;

- ftoesL ste’ MiIs! ;

- wC'fylst fjtejHOO OdzdzY Isj BBl L o kzyO dzdz

- BzL dydzd2 B OdzOdzf;

- fMbjtj s sd ydz fls: .

l otslsj fdep defgfjtecd? dzgv Islsw o fy' 2 L dzOyJ dzd A
' odz" cGkydtsmls®, LO wltet KO & Myj oc
9" ' Hlso tstcj dadz" .

JHdZO L d02B' &z hdn fwBdjd, Ht iffsh
f JlsOdedz" otcjclzdzs 9 Oz cGkydetsimils' O° zZKlgy |
tesL B OdzOdzmkzo Odzdzv G lkzydesfils’ By tCtej &3 d3qd
Ctsdzlsij zglsS ZOBEZO oMksOa SO, OBt & 3 &Bso dzd &3d
tcOH ' tsditso dzj dzdz' ) .
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[MeBdzdos yj Mbtshmiz’ Is! My s tsoets s
e Ldz ISOC cCswOdz'f dPldst 'tsdg'dgtf H dzv f sh dtej dadzv .

[ Oc' Misjtems €O tsBtslsO ftedmowyj dzO H s
LtsCtej BO tsflsd dz0dz! dats’ Gkzydetsfmls' L o Iz y O dadz™
o0y dzdoddz dzOe ‘" Is! dzO tc' o dz sO¢ s’ stc G C
t OH' ' tsd3tso dzj dadzw .

[ J 80 toinglsEidz® Hy j dzdgv W C sMis” L 8 z y O dzdz®
Ctsdzls j dzls Iz, hts fJtedL dzOyd dets H dzw f sHOdz h ts¢
f zOIs W tstc d3d YouTube, dZz0 Bhdso mMke6' ClIs
fsHOd hdd&sd toj SR dZHOY' w ddd N sHtS toj czdz¥ o C

[ Ols j o' Odzd /Materiaksj dadsmethods.t dzw o tc' h j dzdzv L ¢
f tetsB dzj d&3qd tesL B OdzO dz Iz Glkzydesmlis*® | otetsf J 21
tcj Csd3] dzgH Iz © HId ol to st O'Hpdpodrdzy s Q' ts e B O tzts do
CkeydessmMCsets  tso d dzdzg' H t I isds g izl Qs PV o™ H
o dqtetsBdedCd Ctsdzlsjdzlslz [ 1] .

v LooOwLGCEZ L ydqdz Blkzdzs L Of e tsdztso Odzts
tcj clzdzt 9 Odzdzy tc' o dz' o1 dpjd ¢ dzO dzlf ' & s adgfcdg iz dzdzO
tcsBddzsmMw LOoaYHd, O dzO tmdzse® o dd3 tow dzts’

1z dzts L e dzsdgs o Pdgt 88 o O dadzw Gkzydzsfmls
C'dzr €' Mgz Y deC k2. A ]2 0Odze s-RBHBIH/ORY d i) O dzts

J Odze sted Is d3 Bkdzd otcOr 59 Odz' sftsB dzd o
Ckydetsfmls' TdzésHEdfodes30 to' L dzgk yklsdzde ' fls fndziz -
Lo Qdedj CtcOdzlzs yd2 jWJjSl edzsad fMmdzzma Oyo.
LO fdmOdzdds Odze sted Is d3ts d3, slsted &3z * dz3ts t6' o
JHddzdywy odd3 s 9 Odedaw o' 9 dAUFSlbugossiingsof ff s
Full Scale stsBIlsts tsHJdzd Yysw dzs & yds mists 9 dztdddFE € O
® Hfts9o HO' 1 H . J wetsmlis' Yy dzr sotseB L
odCstcdmMlssoalzoa Olsdmw ' H YyOMm odtesBdzd ylse O
ftosctcOd3 HRBLPRSHAT. Is ts
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[ dzv CBteslsS syOmdessets € tsdzls jlsfBdzS d swWpd s @ tiz
HSHOISCtsots destodzglz’ Is! v ' o j dg Ctetls ¢ sYyo
B3 dzh sz * dzls j tco OHMABLUE®DME ' HEste' o dgs

[Stel BdB § dlsOdedzy dz dzs te Blz © O dzdz¥ G Iz ydzts
odSBtedMmistsolze Is! t" L dz' IsOC L o Quz] dzbiphs tc & tydzbizg
ltcOntsozs yd fjodzz to' Ldzdys o ¥ EEdissea Od3d
LodyO?2 desdzz dsts 9 dzj dzdz' ‘ f sl s sz, EBU
tdSd3] B2B2Qy ' M'ts Mistsmiz' s+ Mw ks toasets dBo
tc] Ctsd3] dgH ' lgtefpm,dz’ 2 s’ &) dz Gkzydztsfmls” H dzw
sOo¢ddz MOdkzddz, w¢ Hdzw ' dgh d =23 bUFFS ' of todstisg (
Hef EME O 8! Mw fsdy Y dad L dzOyJ dzdev G zQQzsmlis’
H 516 LUFS.

10 HEGfsBse s Of OtcOls dzts clds Mo d dig ' et jodd Y OG |
weh s ‘ " Hnddzj dzdzv 9" H Yy dz sotsets L dzO"
" Hiddzj dzdz? IstcOCIskz.

stc' @3 Of OtcOlsdzgdr odd3 s 9 OY' 8 [OCY ftofs
Cezydzetsmls*® | sHddz L wCdmr odSCttcdmMistsolzeo O Mw
o dL flzdagy tSYIsddz0dz’ dzgd- t6° 9dz 9 G lkzydzsfls' ¢ ts
[ sipdz" HY jdadza? o dCtsdzzo Odzd mw dz0 tsdetse * o dzO

1okEtsod?2 MmMkzftetso  H SOC T’ fsssC o B° Is i
Hotsm MG dZzOHtse d=r: LoZESdgp | Bdess g 60 itz s
BzL dydzO A"  Hzsy CO" OBt LokCd ctod.

10 HGibdRsetss ftoseteOddd R128GAI N, h 5
f s zOdaaf Ws lBg Odzs v o A3’ to¥ 9 Odedz G k2 ydetsmls

1 O HOdzdzv o5 J S M jtedd3d delskz BERdzs o d ¢ sdzOIs
M e BmzstesdzdC O L O t' Ldd-s M 998" Hdetsh j ©
f dzOdzz IsO Wedsotsets LokClz, O IsOStY odL (
ftod2dwisdzgddz Hdzw Mmdzkr Oy' o. l L dzOyg dedzv  daC
o dCtsdzz o Odzsmw  h dzvindstOds d fi s effoufd&Effgj.etd} * H YO
JSMyjtelsdL Htslsted di3dzo Odzd MW -RBS.dkR8R2j4lz t J & 5 d3d
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tdLrkd sOIsd " /Relsultss mrad s thspudEinn. v tcj L zdz! IsC
fteso jHjdedzw JSMYjtelsdlL zO028B " dz' h CiW tstels C
-16,5LUFS. v fschstd@Gdgd vHdkvYy vl SO t©OH' sBisad
hts ' H yYyofm LOfdmMk Ctdsj dzgskz HEY f SlstsC ts¢
o Oc Iz mdz" H ftedH' dzdIs dzJ e C5d3d dzH 59 O dz
IsJ dzj B Oy dzdzW sO tOH' ' ditse dzj dzdzv , O Ol
Hislsted dsze Is! Mw dz2OMsky dese s f eOo d zO: G sdzis
Bklsd dzO HjC dz €O Hjydejd&z ckzyds hj, dz'
IStc ©Odzindzs ¥ Is! Mmw . vssBlss wWChts tsy' dzgt 9 0OIsd clzy
SHtcOLEZ odwedlsd, didty wmBlrted 3@dzjyda dz@lz, dz'
fJtjHOYy d2O w1, HJ ° Y k&t LOL dOyJ d H T

1l d mdzts@ofictigions s s 3w tstelsdzed 2 Hd&zW Mz~ Oy' o tc°
9 Hlsotstej dzgdz?" LokCE HBLOtSAdz]Is! E ftseods 2
fsCOLdd ORI (ftosMmisstetsa j otOy jdedzw, Isj BBt

lted HBMdzZ' HY J dzdz'c GRS USHAS fifliEs ¢ so RASpABSY dzls 2 L
O i sz o jHEzZysets fHtoso jHjdzdz" kB o
dz02 B " dz! " ftod2dwisded?2 6 olfBAUFSGAJY dzis lpl® Y J dac

dzd 3 Wd kG ts, h 5  dzd dz' f tc YGuTbiels 5 O dzfzv o d "
o] SR dZH SO OdzsE s HAZY vl SO tOH' tsdise dzj dzdz
l oslsyj otcOBsodrs pd)detso dets Bz f jtoj gdzwn |

Ctsdzls j dzlsz fslssCtsotsets dBtso dzj dadaw 9 ' HBlzo O
sBdEd N ddds fsmddzd dedev a3 " H YyOMm o  HIse tStej dac
sSOC ] L dzOyj dedzv ckzydesfls® dBsy dzO 99 Oy Olsd HEt
HIsOdzH Otclsd cazyezsdgdsY oGS ddshiz o JHEYBSGE s
wdzls j todzj ©¢ Zvedz'Lfigs +, ' H Yy QifzOm jdsdizOdkdi- {§ 0
fjtojedzvHk OBt fftosmdzzrtso zeo Odzde’ tsdatse datsc:
Wy dzw f frifdsslas s 2 f cdg@®@‘dzj BiBlZIs o o’ M jdes dz©@ o d
] By stss LOBJ LY J yd dedgv s Isd dzOdz! dats’ W
tcOH' Sfitctscc@des diREdyts'de dgO 6 Odz! dzgd 2 MisOdzH Otels
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LokZCsotsets MEzftesoasHlkz wWC thdtsedadr ftosecO
mdz's stz .
1 &5 d dz@Retei@nces

1. Recommendation EBU R 1Z820.Loudness normalisation and permitted
maximum level of audio signhal&enevaAugust202Q

2. RecommendationTU-R BS.17704. ¢ dze stedIsdzsd o d d3' to¥ 9 Ok
LokzCBoadrn ftoBeteOdRz ' ' Msddzdzse s " CsoatsEls
i25 M.

3. http://r128gainsourceforganet

4. RecommendationlTU-R BS.12842. 1 Oc¢ Odz! dz' B3y ssHd Ml
sy’ dzf 9 Odzdz? W Ctsfyls'T 18 lz. &' yjdz@ 20109.
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b1 ¢J wy Adsuvftwl 2z JTI[RIGOU? 1 ¢ wUT UL
Il odduorl Joeovw J o)y JurtfJwyyrrRm 1 [stRUU

skyjtejdeSts Sdz' v w
Ofmf ' tcOdzls ¢
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