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FUEL BRIQUETTES FROM SOY STRAW AS
A TYPE OF ALTERNATIVE ENERGY
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¢ nnotation. Ukraine belongs t@nergydeficit countries, because it meets its
needs in fuel and energy resources by only 53%. Our country has a significant
potential of the main types of renewable energy sources, but at the moment they
make up a fairly small share of the country's oNergergy balance.

Keywords. biofuel, soy, fuel briquettes, boiler equipment

In Ukraine, based on the soil and climatic conditions, the biofuel industry has a
significant potential for growth, and sources for biofuel can be located in the
following sequence: corn, triticale, wheat, various types of sorghum and millet, sugar
beet, sunflower, rapeseed, soy, waste agriculture and forestry, as well as miscanthus,
poplar, sunflower stems and husks.

Consider soy as one of the crops for biofuel production.

Soybeans the main grain and legume crop of world agriculture in the 21st
century- are in the center of attention of world agricultural science and production.
Over the past 50 years, its production in the world has increased from 26.9 million
tons to 2@ million tons, that is, by 9.8 times, with a Zdd increase in the

population. In terms of production, it ranks fourth in the world after corn, wheat and
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rice. When growing soybeans according to traditional and alternative technologies,
the yield is 1% and 21.4 t/ha, straw26 and 28 t/ha, respectivelyrom one ton of
soybeans, it is possible to obtain 850 kg of cake, which is fed to poultry, pigs and
cattle, and 150 kg of oil, which is an indispensable component in the production of
paints and biafels, and we must not forget about straw, which can be used as fuel
pelles. A significant amount of straw is potentially available for useemergy
production. For burning straw, the market offers a numlbeilers/heat
exchangers/burners specially desigrioruse of biomass. It is technically possible to
burn straw in severdbrms (slicing, pellets/granules, rolls/bales) depending on the
technologycombustion and design features of boilers.

The production and use of fuel briquettes from biomass is portamt element
of the development of bioenergy in Ukraine due to the economic, environmental and
social benefits it can provide.

Advantages of using agrobiomass fuel briquettes:

1. Compliance with the requirements of boiler equipment, better environmental
indicators during combustion, in particular, in terms of ,CGfhd solid particle
emissions compared to burning firewood.

2. The possibility of use in existing stoves, household 30%W) and small
solid fuel boilers with manual loading (up to ~1Q860 kW) Briquettes do not
require specialized equipment, unlike more expensive biomass pellets.

3. The potential possibility of using briquettes with a relatively low density
("soft") in more powerful boilers with screw feed (up to ~1 MW).

4. Availability of a ggnificant raw material base, especially for agrobiomass
briquettes.

5. Relatively low price. For briguettes, the price per unit of energy is
comparable to firewood, with much better fuel characteristics.

6. They are more convenient and economical theswood in terms of
transportation and storage. Due to the higher energy density, they require lower labor
costs when manually loading into the boiler.

7. Can act as a cheaper substitute for coal, especially in those regions where
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coal is expensive. Theost of a unit of energy in straw/sunflower husk briquettes can
be up to 2 times less than in coal. Briquettes are made from available local biomass,
which is a renewable source of energy and is-Gé€tral.

8. Incredible heat transfer. Compared to firewoathich burns quickly and
often provides mediocre heat release, the burning time and heat output-catogh
briquettes are 2.5 times greater than the first ones.

9. Quick ignition. Since there is very little moisture in the briquettes, they
ignite muchbetter. Thus, the speed of heating the house using this type of fuel is
much higher than when using firewood.

10. Minimum ash. After complete combustion of ash briquettes, at 1&ast
times less than when burning wood.

Ukraine is an agrandustrial courmy with a huge unused resource of raw
materials for the production of pellets and briquettes from biomass. An advantage in
favor of biofuel is the possibility of using industrial waste and crofpriogucts.
There are actually no disadvantages of usingueiof
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Abstract. For centuries, mankind has considered grapes to be a source of
health. It is an excellent source of phytonutriengshenols, polyphenols, sugars,
tannins and aromatics, acids and vitamins A, C, K and B6. Berries arenrich
thiaminefiboflavin, niacin and folate. They also contain minerals (calcium,
magnesium, phosphorus, potassium and sodium). The appreciation of grapes as a
valuable food and medicinal crop has been preserved for centuries and has grown
significantly overthe years. The grape industry suffers significant losses due to plant
diseases, which annually destroy a significant portion of the crop, significantly
depress grape plants, and reduce the life of the plantalibleschemical method
continues to play ammportant role in disease control, as it works quickly and
effectively, preventing crop losses. The highest pesticide load in vineyardslaf 10
sprayings is associated with the use of fungicidesinagdungal diseases of
grapes mildew and many other sitases.

The aggravation of the global environmental crisis has led to changes in
agrobiology. The chemicalisation of agriculture inherent in intensive technologies is
giving way to adaptive agriculture, which is based on optimising and minimising
chemicalintervention.

Along with the selection of resistant cultivars, it is important to study the
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physiological characteristics of the impact of phytopathogenic microorganisms on the
plant when using various components of ecological farming, includitegnative
technologies for soil revitalisation using microbial biodestructors. In this direction, it
Is important to determine the effect of the natural consortium of microorganisms in
the composition of the preparation Extracon, fungi MikeBamtendedfor soil
rehabilitation on the immunity of grape plants under artificial infection with separate
and combined infection and against rot.

The aim of the work was to find a selection of varieties, their acclimatisation
and agricultural techniques in Ukraine

High productivity of vineyards depends on the quality of planting material. The
biotechnology of growing grapes by chubuki is one of the most common methods of
grape propagation, which allows all varietal traits to be transferred from the mother
plant.

The material harvested in autumn remains in a biological state for the extra half
of OctoberDecember, and from January onwards it goes into a state of forced
dormancy. At this time, you can start growing seedlings. The best time to plant
chubuki in contaiars is the first days of March. To do this, you need to prepare the
substrate a week before planting or in autumn, pour it into containers, pour warm
water on the soil and put it in a room at room temperature.

The material must be prepared for plantingapvthem in a damp cotton cloth
for a day at room temperature. Then cut the-teo threebudded chubuki into
containers with secateurs. The upper cut should be on the opposite side and about 1.5
cm above the upper bud, and the lower cut should b8.2.6m below the centre of
the node; the lower bud is removed (blinded). Then, the upper part of the chubuk
Sshould be waxed: dip it in paraffin (o
and cool it by immersing it in cold water. [2]

After the initial prepaation, the chubuki were placed for soaking:

- first experiment: chubuki were soaked in a solution of Mikosan B (100 ml per
4 litres of water) at room temperature for 12 hours and planted in containers;

- second experiment: chubuki were soaked in cleanrveateoom temperature
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for 12 hours, then the material was planted in containers, and the next day the
preparation ExtraCon (100 g per 1 litre of water) was added.

- The third experiment was a control experiment: chubuki were soaked in clean
water at roomemperature for 12 hours and planted in containers;

The soaked chubuki are planted in the prepared substrate. The plantings were
watered with warm water and mul ched. At
10 days, callus (root buds) began to formtlo@ lower cut of the chubuk. When the
roots can be seen through the walls of the container, watering can be done less
frequently to avoid rotting the roots that have formed. As a rule, containers are placed
on the south or west side. When the inflorescapgeears, it must be removed with
scissors. A week before planting in open ground, they are hardened. Depending on
the varietal characteristics, the growth by the time of planting in open ground can be
up to 150 mm. Seedlings should be planted in the sebatf of May, when the
threat of spring frost is minimal, and the growth itself is shaded. During the growing
season, the growth is periodically tied up, stepsons are removed, and in August,
minting and then pruning are carried out.

Conclusions.As a reslt of the research in 2023, 65% of the chubuki took root
in the first trial, and 68% and 19% in the second and third trials, respectively.

Weather conditions were favourable for this crop.
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Abstract. Potatoes are one of thmeain foodstuffs widely used for feed and
industrial purposes. The value of the crop is determined by the content of vitamins,
starch, amino acids, protein and mineral salts in the tubers.

Dry rot, caused by Fusarium spp. infection, is a dangerous disepstatoes
that occurs frequently around the world and causes significant economic losses.
Chemical fungicides are the main strategy for preventing and controlling dry rot, but
their intensive and lonterm use can lead to fungal resistance as well a€ toxi
residues and environmental pollution.

There are several approaches to prevent and control dry rot in potatoes. For
example, it has been suggested that dry rot damage can be prevented by growing
diseasdree seed potatoes and avoiding damage to tubersgdbarvest [1]. In
addition, controlling the temperature of harvested tubers withih 80OAC has a ¢
effect against dry rot [2]. However, it is not possible to completely control the disease
using physical methods alone.

As a result, safe and sustalihe biological control is gradually becoming the
most adequate method of protection and has a wide range of applications.
Microorganisms and bioactive substances should be important elements of

biocontrol, as they can inhibit the growth of Fusarium ougadresistance to dry rot

25



in potatoes. It was found that when using a composition based on talc and
Pseudomonas. fluorescens significantly reduced the development of dry rot in
laboratory experiment3.he use of one of the strainsf fluorescen®UPf506 was

the most effective in reducing dry rot of potatoes in natural conditions. The authors
consider this method using. fluorescensVUPf506 as a promising alternative to
chemical fungicides [3].

In Ukraine, the development of microbiadsed preparationhas a long
history, resulting in several product names with a wide range of applications.
Considering the importance of dry rot control for potato culture and the development
of practical recommendations for the use of microbial preparations, the aint of ou
research was to determine the effectiveness of micrbbsdd preparations against
dry rot of potato tubers during storage.

In order to select biological products for protection of potatoes against dry rot,
the following preparations were evaluated: bBRAN (alkaline extract of
aphyllophore fungi, 3 %, n.w.10 mil/kg, Ukraine); PhytoDoctor (based Bacillus
subtilis bacteria, n.w- 30 g/l, Planriz (based oRseudomonas fluorescenstain
AR-33, v.s. with a titer of 2.5 f£0cfu/ml, n.v. - 50 ml/litre of water, Ukraine);
Actophyte (based oBtreptomyces spt ml/l, Ukraine).Control tubers were treated
with water. The study was carried out in laboratory conditions (in a phytocamera), at
a controlled temperature according to the experimental var2utsA C ;1 81AM4C an d
232 5AC. The study was conducted on two
groups - Zagadka (early) and Chervona Ruta (medlate) obtained from the
Institute of Potato Growing of the Ukrainian Academy of Agrarian Sciences.

Conclusions. It was found that under the temperature conditions of the
experiment, the development of the dry rot pathogen was mainly most effectively
restrained by Planriz and Mikos&h The early variety Zagadka was more
susceptible to the pathogen compam@dhe midseason variety Chervona Ruta. It is
important to continue the experiments, as there is a need to study the expanded
varietal composition of potatoes and compositions of preparations for protecting the

crop against dry rot.
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BsHdW¥dydteseo Odzdz" §| 6 dBtdH'" d8CO S3@Hzs © g dzin$ ¢ g
sO¢ M BlysemMEddikd WsttdORd, SCtlstster j MtsMmlsc
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o wjojtodets? odBjtedSj [2, 565].

14 Stslstster dmMmdzj Hs9 Ols j dzqd f sdzOc O Is,
ftcj HMIsOo dzw & Is mMsB 52 L WWJClsde dzr 2 dfmls tsyd
MMy &3j dztso sHIIsD O drstisdiHseo L O Mydls dhif sdz L s
BOIsj ted dem S dny [ StEmE [ ¢ U] SO &3 daj 5B~ SHJ A
fsdvisdwy MmjMmMsteddzemMSCdr d ttsHMmise j dzdzr = dzd dzd
Mddesdzd 3" , O o dgj SIstster 7§ kB dzd SHOdgY] Wt B tdfif
f sdzv Isd 2 . #d Misted dzm € d J dddzedd ddij¢¥ls tsHJd
BOIs j ted ©dzO, sseHO CO¢ ttsHMmIlse jdader j dzd dzd d
dmMssydzed ¢ d dMrtsHdtses BOjtedOdzO f sBh
B dej 4 50% [4, Mo) £63] L Odaffel@q 5" § tedsiiBi 1 2Is
fs McOodzjdede f Htosmisr 3 ¢~l d Istcj » dzd dzj =
9" tcOo dzgj dzdzsmisd tOMisy dzd 2, BzHEyd BdzdY j
[ sHdW dydtese Odzdz" j ftotsmisr § cGdBtedHT" CkzCk
MCtelh JapBdd BPEC BOIsj ted dzMC d ry SWOStcdisIsdydzed M T &
M sMseMlsotso Odzd ftetsyj MMz ML HOddW ddzBto |
ZyoOmlsdj @3 tetOdzd yj dedetse s yYyqdmadzO 64 deslsd  t
tesHdIsjd MSdj Wtteddr © cdBtedHdz ¢ tSdstsEB i .dzO.
totsH Mise j dadzr j MCtih doOdedy 5 HtesHEZSISdo dz
dzd dzd d &Z®1, 3%, 8 ftcd dzj B zOc s tedw Isdz" ~ Cc
RMMdzj Hzj ' j] GBOBYBNIEBIBY @k OS5 s {tc
Hdzj 2 lIs ofMmMatsHtse HB (B)yBU] ddy ttkdzd yodrd ff!
fts Efmss2ydotsmlsd ¢ §djcodds [5, M. 47].

10 shdse Odzdd + €M jtoedd3j dels Odz! dzr = toj L [z dz
Lodzy d3f dals’ md dzj Cydodafles? M icEs @ dzdedzdf O bipkz] &) f
BsHdW dydtese Odzdz” = )erdlBtcd HH3 o € (daOHndndEdl A ¢ Clz@
tcsHMIlse jdzdz" §| Gz fr dzO Mmdese j L dzdlsdzs” = dzc
dzd dzd 2 ; 3) MtsL HOdz]d J§ Msjteddzr dz" = OO dzisG 5
gfr dz2 yr ; 4) ML HOdzd j tctsH Milseo j dzdz’ n BOIs j
Isj Misdtetseo Odzd j§ ftoesMmis "c et f ¢ y diftdss o Plzdzn B €
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Hickedd3 fsdzjLde &3 ftedL dzOS OB.

] fjtdtsH LO 2019 d 2021 ¢.¢. f B
Emdzscedwddd Hdzv tsMisO d wOLeadldw CEkSEtk
dzddedw, o Itsd3 ydmdzj 8 dL cjlsjtetsL gBdes?2 3¢
dL L OteSH™ N j 9 52 f dzOL d3" | OdzC OMmisj te6 d 5
[ © totsW dzd dzls .

[ Odedz' | ftojHMIsOodzjdedzr | © IsOB dzd Yy 1t
tejLizdz O 5 MsOBsaaddglis’ g Miflisdzdr Yy &L j 2
fst64, [st71, d [sithdjJ vfedddedzdils jadtiasH 'B
zdded?2 [st 22, [st70, ¢1618/95 d ¢14234/
sy dzdoOdzdm' odL EZOd dets, BECOL OQdzdfm! BdzdL §C

v OB dizdyo 1
MmOteOCIsjtedmMisdC O ddzBtejHdz » dzddzd?2 5 E
ftodL &zOC O ( & 0fft®) H{dzj2B 2110 ¢ . G . )

10L00dzdj |tlsOtclstse,f rdzj 2 H 1 msilsd stedzj o vtetsy 02 I 1 dzOy dzs fl
B Odzdz yojlsjdd tOmls s §cdjd@d s/ ¢ O L j %O
a3d Is § dztg
AN41234/98 6,5 60,5 198,8 0,0 3,60 13,9
AN1234/06 7,4 58,7 186,3 0,0 4,40 12,6
AN1112/07 7,0 58,8 195,0 0,0 4,33 14,1
MKP60 7,3 58,8 183,8 0,0 5,24 13,9
MKP61 7,4 61,5 205,0 12,1 4,52 12,7
MKP62 7,6 61,9 211,3 0,0 5,42 14,0
MKP63 6,3 62,4 213,0 3,6 5,86 14,9
MKP64 7,6 60,8 1715 0,0 6,37 14,1
MKP52A 7,3 58,2 187,3 2,9 3,99 14,0
MKP70 6,1 62,3 187,5 0,9 4,26 15,0
MKP71 7,8 60,3 185,7 0,0 4,80 13,9
MKP711 7,1 61,5 182,3 0,0 4,81 13,9
AN3550/03 7,3 59,5 169,5 0,4 5,18 14,0
AN422/07 6,8 56,3 200,6 0,0 4,25 14,6
MKP55 7,5 62,8 193,8 0,0 3,78 14,4
MKP56 7,8 61,8 211,3 0,0 4,86 13,9
AN618/95 6,5 55,8 158,8 3,4 2,52 13,6
MKP19A 7,0 56,8 193,8 0,4 3,62 13,9
MKP20 7,3 58,0 161,5 0,0 3,03 15,1
MKP21/182 7,0 62,3 180,0 0,0 3,09 12,7
MKP22 6,0 59,5 178,8 1,0 3,13 13,1
Yie] H Oz J 7.1 59,9 187,8 1,2 4,33 13,9
DLgs 0,42 0,84

l sHisd dIsj dz detsfls! § jtodBHO tsls o MRtHIEGS
fMtsjHdzj 58 59, 9 Hdzj 2, d 90t dtclid DIIOI H H s j
Hdzj 2 E [st55. v MAQRERJENSI0D50.d ¢ st 19¢ ¢
fswoddedw 6" dzd y B dz Cotetixi@4 248 4 IEBRIBAT M,
fst60 d [st62 trd yo {§ 2y @& shdayw, touQidds "
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BBy Isj dzts G . v CtojdBddedfmils' 7 dzddzed?2 [ st 20, [ s
tcOL tcr-4 adz?2 wlsdesmdlsj dz' des HOIsT Yo jlsj dad W
ter dzj y dz0 If'Hip®IS€EORIsj dzd 2 MsMisOeo ddzO o Mt +
sls 158, 8 M3 £ EZdN6KNBDOGdAzd4] 2B sdejdgd d2 00 , O f
dzdded?2 [ st 61, [ sN4&2,/ 0frs1d6J.,s(NbG B8/ PpHdzed s
®ON3550/ 03 d [st64 f Btdij ddL Sks2dzjp? tdstistes'
f totsB dzj d3' cOo¢ slsytso M dj W isted3r |, f sMC sdz
cdBtedHdLOYydd twwHtsd M BOLjteddhSddkd Wt
tcOLodlIlsr di3d tcPmMigElddw dde.d ¢ tcj § dzj dzd v ftesH G
tcOMmilsj dzedd d&OAtSHIsMW dz2O0 LkHctso 8z] , Islsmds7k 5[ &
ftedd dgdzy i35 Hdzv d3 ~n Odzd L Jtetso Odzdzs?2 EZBtStES d
MtcjHdzgj 3 4, 33 s/ 60 M 90dOydj 2 NG1Is8 /29 55 2H
6,37 Is/ 0 k MtcjHdz] tcOdadzj 2 dzddedd [ st 64. |
fsCoOd@dafld ctelzffr Jj2H5928HsdzIsICH ,s4lB QlH/26
[ s 635,86 Is/ c0Oi1 @, 3[7st BACO. Sty dgdzd misr j
EmMss2 ydotsmis: & ¢ ddLSdd3 Isj BB Jj tcOlskztc O, f
sCtsdzs 3 Istsdzdz L jJtedzO dzO G j §IsOtdzls fte st Hed
dmfsdz' L s Oded™w © COyjMmlsej ®&BOLjteddmMmSda Wi
dzd dzd N618M051 2, 52 s/ GP3, §FtBOGO d3[p9 I/ BEE
Ctej dGgdzd MisT &3 Idftsdd L j tedzO. CCMmY J tod d3d dzls Odz
otsL sy desmisd d MY sdN12S8aAQ dPY, 1 2dfdodZzd,? [¢sf 6 O,
fst62, fst63 d [st64 o COUYUifmlsej dBOIs
BsHdW dydtese Odzdzr = oN{2840pH 52 , 6 %,d dEflsly ,6y1% d
[ 81 21/1827% BlsdzdyoOdzdm! o dzOy dsfmlis: & L j toda
fp 15, 1% bk Gzdddf@ePBlbRtedL 25N j2Mmy syjde oj
LjtedzO sz WdLddZcedyj MSs2 M j dasmisd L j
J sfrisy ftoiHSCBdS ZtcMdetsBZ @2 2d M BHEOdzf W 2 y
tcsHMise jdzdz" = MCtei M doOded 2, 9 Istsd3 ydmdzj
¢2tsHJ dzls, 2 dur1 eglz Yy rd L vfe@dzC OMIsj c® d 5
CodmdMmisg dzydd 2 L JtedzO. ¢ dzOdzdhL s fp ] jHig cfiatiyd
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sOBdzdyd 2 HtSCOL"90jls, Yylsts s MisOtclstso ts
CtsdB ddzOydd L] St Bdzed Mis™ o3 s e is8dg 9 51§ tef
[st119¢nr[ sti28H IS Uadg] 7  HLOxBIS'D dIHddl' txiklz L § te dzO
s OB diZzd yoO 2
1 Jtodeso OW ff totsH ZC Is d o deftffifds * to v frilsthig) Qigdis i
MCtej " do OdalfRo dp'tsd3 s@e tetsdets B3 ud ME dd3 §f ted L

( ftej H dzd2022)2 02 1

{f sHMmilse jdede" j ME #lsOtclstsg rdzi 2 H I r MO vy O2 L 1 dzOy dzts fi]
tetsfyls, & Yyo jilsjdzg tOMmlsj dzd s/ ¢ 0O L J 6dzO,
B4 Is § dzts
MKP61-AN4234/98 6,3 57,0 247,8 7,74 14,0
AN4234/98AN1234/06 6,9 57,3 2440 7,68 14,1
AN4234/98AN1112/07 6,4 57,5 224,0 6,84 14,3
MKP60RAN1234/06 6,4 57,9 214,0 6,99 13,3
MKP61-AN1234/06 6,7 57,5 230,0 6,09 13,7
MKP60RAN1112/07 6,8 58,0 2115 6,05 14,5
MKP 617AN 1112/07 6,0 58,5 232,5 5,07 14,2
MKP 60EMKP 61 6,3 57,5 226,5 6,37 13,9
AN 1234/06-MKP 62 7,1 57,0 235,0 8,23 14,5
MKP 60EMKP 62 6,9 57,8 2275 7,86 14,3
MKP61°MKP 62 7,0 57,7 2225 7,85 14,8
MKP63EMKP 62 6,9 60,8 224,0 8,68 14,9
MKP 64=MKP 62 7,0 59,7 215,0 8,21 15,0
MKP 52AcMKP 71 8,0 57,4 2245 8,21 14,8
MKP 70EMKP 71 7,0 59,9 253,3 8,41 14,9
AN 422/07GMKP 55 6,8 57,5 2425 6,85 14,9
MKP 55-MKP 56 6,5 58,8 256,3 8,98 16,4
MKP52ACMKP56 6,5 56,5 240,0 7,30 15,2
MKP 205AN 618/95 7,5 53,8 208,8 6,44 15,5
MKP 205MKP 19A 7,8 53,5 207,8 6,16 15,5
MKP 205MKP 21/182 7,3 55,8 213,8 6,29 16,4
MKP 19ACAN 618/95 8,3 52,8 230,0 6,62 15,0
MKP 19ACMKP 21/182 8,5 56,0 236,3 7,23 15,0
MKP 19ACMKP 22 6,5 54,3 213,8 5,59 15,6
MKP21/18ZMKP 22 5,8 56,8 2440 7,33 15,9
Y] Hdz J 6,9 57,1 229,0 716 14,8
1 # bs 0,58 0,72

gqdsj dzd MtejHdzed?2 MlsOtelstsar 2 tetsMmls, d btsd
MOdr d@z o MsCdds MisOelssor @3 tsMistsdz tOMmisj dzd :
Oc tots dzts B U MO Is@ Bs P dpy fipls © flzHiPdACCN d O dz! dzr &3 B O
dmf sdz’ L s Odzimw tc 02 tsdzd tcts 0 Odedz 2 cdBtcdH 1
Ctoj Bz Miss? BhytsomMSs? Wttds2, §jtejHOE ]
cdBtocdHdz &3 S tsdisB d dzOydw ds. l totsHisdz) dIsj dzi dats
Hs ftswoedz dzdw ter dzj y Mmtsmls Ge@jtaz@f tede v MitsJsH dBj:
(fst1N62B8/95) HEK 60,8 Hd ([fst630fst
fsCOLT 908 lIs, ylsts ko j dzd ygj dzd J GjlsjtesL dMO
MCtcjh do Oded 2 fts MtcOo dzgj dzd © M dMma~ tsHdzr d&3qd
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tcsHsMdzse dzlz & . t SHMIse j @Xids j tc dn @ ddpfp dzd # 5 B
tcOfmls j dad W d3q f ts fntc Oo daj dzd ¥ g GolisL 6 sl
ftejor hOshddyd L dOyd dedw L Istsets fedL dzOS O
1 O0detsdzj j o MsCdj tONt ez 220 ys(lsdj uf sd 7 O
25333 d [ st 5505%6,53% figsflsjfddsdittss dzj o' MisC d,
LOBJ ujdzr o MEtej " do OdzfN6-l 8f) 9dzd dzd szl 9fds t T
Il mMs¢dj tofmisjddy dL Cttj ddedMmisr » GBHOL Yyt
244,22 Mmd3. 1 Eydes Blsd3i Isdls, Yylsts cjdetsisdtr
MisjBdzj o sseEs gz Ctedzj ¢ Odzed & .

dtcj Hdgww Ftesy O2 dzsmis 4y dedg'tdgzO o Qtd] Oz O dg L
7,16ls/ ¢ O. 1 0dBtsdz h Ow Ftotsy O2 dzsfiyls ! L j to da
[ st55rfst56 © MmMtejHdAY dP 8L Ols/HeeCD ¢[tdsHd) Is d d3
tcjLEzdz sOIs W dzw j Isfpw B dAff 5 &I 3j dzllz" dic j iz Iz ddn Ik
[s161rfst 70 dL cGjbjtetLdmdes? -3BH | &z S ®
M stedidticso Odz 9 MijHdzgj d3 L O HOO CGEBHO 9, 5¢
L jtodzO f sUakdig delzO@dd BlsysemMits? Wtstedd™ [ st €
[ st 70, 0 GME6dgddgzts tstswdfglse j dzdz" | MCtejh do O
8,68 Is/cO0 d [8i1F4DCfssE®1l v 14 90tedOdzsts
MtcjHdzgj ets, O E 10 9o0ttdOdzstse,  mHldsChpstisdsjdaoiz
fto@ egs—0, 58). 1 dL Sk HtosHEZCIsdo dats misdzr dgds € C
Ctoj d3ded MiIsr dB3A5,58,d&J3" &g/ ¢ ©) d L EkBtseodHdzr j dz
MCteih do OdEd 23 4 MA1E{,2/07 506, 99 s/ c0O) . 1 dL Sk
L jtofl@®@d EBBte¢ ] 8t MiOodzj dzgdt Mt Mmtej H dzj 2
Csd3B ddzOydd N4 33 6 AN B 4¢pNI823 4/ 06, NI284{06,0 - ¢
[ st 61RN1284/ 06 d [st60R[fst61, ~n O OCIsj ted
9 SHT fsmMdz] WdLdsdasedyj MEts2 MmMfjdasmisd L
Ctoj d3dzed Mists?2 L OtesHT h Jjots?2 § dzOL d3r dd3j dzd o
Mtc 0o dzj dzd © fyy 1C45d88% dz@dedd ) L OtctsHT h j o ts2
Lydlsr e Ov ftesHEZzCIsdo datsfyls d o dzOy detsfyls L §
CsdzmIsOlIsdtetso Ols Ylsts tetsHMmlse j dzdz § MGt h

C
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b2BHJjdzls, COC dBOIsJ tcd dzff God JZzdA hisdz'jy i€ Jog B8 fif D t
[BhzLBEBOM dzz¥ ByjdeS k2 + €M Jjted d3d dzls Odz'
BO®zOr GOtz §. 0" Qo dzj dzdz" 4§ d fHtdodzj €O
sy, CBltster §j] MBLHOd M tttsHmilse j dedz" di3d M¢S te,
ON1 112/ 07, [S161011NR2DH/,06, [ sNaIHBaH1 " ¢
ON4 22/ 07Rf st 55 qd [st20Rfst19¢. I 5 dz
BesHdWdydetse Odzdz" = cdBidHB9, Clsster j i t5cC
f 5C 0L Olsj dzv |, Br dzd Mmddzlsj L dtetse Odz l d&3OIsj t
CGtelzt ¢ t J2H b2 BHJ dzls. 1 2y dats slsd3j Isd s
[ sb5-[st 56 dL L OtcsHT h jots?2 f dzOL d3r | Odz
dzd ded W &3d [ N1 B34/ 06 tBIMijuddzd dHj Odz' dz
9" 0o dzj dedzts My ls - tcOMmilsj dzed?2 dz2O Etesodzi ftesfls
2021 GSH, f B&OcetsytodWIsdz d3d C dzd g@lsid y
~nOOCIsjtedLizshd2mw COC dzi B zOetsftedwilsdz 2
9 IsOBddyjy 3. ¢(dOdzdL HOddRHBMEELS Picdzy O Ik,0
By HE BsHdWdydtetse Odzdz" &3 cdBtedHO®B] d (e
Yo jlsjdzdw 3 Isj dztsS ez MPg ddgihtBy. wdp el dzj dat
v OB dZzdyoO 3

LIS O2 dMEwOYy gzt dzO o L O dMmd BsMmlisd

cdetedHO d ckffr Mmfj dshksd

AxB (AxA)xB
gddzi Sydodeder § f5C0OL OX | 5H Ab S Ab S Ao Ao
170-200 210- 240 170- 200 210- 240

rdzj 2 tls esMrtHB HES 1 2021 58,9 62,5 57,7 62,2
2022 54,3 58,3 53,2 58,0

o ©] H dzj 56,6 60,4 55,4 60,1

LBy 02 dzgsMis! L j ©dz0, K 2021 8,29 8,83 8,24 8,72
2022 3,96 4,26 3,93 4,35

g tcj Hdzj 6,13 6,55 6,10 6,54

1 Oy desMis% L j ts 2O 2021 15,8 15,5 15,9 15,8
2022 13,2 12,8 13,1 12,9

g tcj H dzj 14,5 14,2 14,5 14,4

VEesY 02 L jtdz® © 2022 GEHEZ MmMEh j Mise j dad
MtecjHdzd?2 Bty 02 L jtcdzO L O Ho9 O etsHO MsmlsO:
cdBtedHtse d 6,10 IS/ G0 Hdhkv fshls' o &sH

34



cdBtedifij cdisH s o j ¢ J ONP] din WAthtg(dzd2ets®d® Odzd 6, 5
ftesmisr | dBsHdWdydteseoOdzdzr j 6, 54 Is/ ¢0. 1
sdftse GedBtedHtseo o MtejHAdzjd3 L O HolQ45M6sHO
RMatsHY dL §odzzyj dzdzr = H' dzde3s y HIiEZA g Intgs j Wz
Mty M do Odzd 2 dzJ B tedzte ) ldsAsadzip judeddzis,. H Odzdz" J
oL d3tsy dats M ls fsor hjddw Ftesy O2 dzsiyis d L J to
Md MstcddzgMCdr MStcjhdo Oded 2, o Its xJji otej d3
Ftesodzj] ftotsMmisr = cdBtdHEBO .

I " 0o dzj dzdzts s - tcOfMmis j dzd 2 d ftyokStses
ftetsmisr = edBtedHBse, dzOyd dzOv ls oafmMratsSHBO Ht
ftotsMilsr 3 cdBtcdH O ftoedodzj COIsjdzt dzr 2 Istse Ofc
M dz2 MEBSAatsLWAIMIse j dzde’ d3d f totsq L oftdaidofi Isdg iV Culgtef
o OtcdOdzlstse s COYHBRE IsdfO cdBtedHBe orf
o 0tdOydd 0S¢ dBixHEZ clz§lf gy o't fdie d a3,
(sOB)z. [bBIbddB, yYbts o0ttdOydw MmMudlsojlsmw
Vg dzj § M) WofdegiPdr@ ded w2-0 94,0 d L dzOyqdd3ts?2 o h j
fs ofMmMidd ftodL dzOSC O ftetsMmisr | cdBtdHT f ¢
9,2% s MOodzgjded® fp 11, 7% HdzW ftesMmlsr 7 o

v OB dzd.y O
s WWdydj dzs 9 0tdOydd dBsteW sdzse d yg
I Hokrm IdddfHe G d B

- AXxB (AxA)xB
f/ 4|1 tedL dzOS d
g b o Hdzj \% wicj Hdzj \Y
1 1m0 ted@smlis | dad 2, 215,9 7.1 212,7 12,3
2 I Tl ftodCtej ff dzj ded Wolsf sy Ol € O, 90,5 10,2 91,5 15,1
3 [ OMMO YOS O, ¢ 116,3 9,1 114,4 10,4
4 [ dzd 20 § syOlss O, Mmd 16,6 10,6 16,7 13,8
5 O] ste , s YOIsS O 43 6,4 41 6,8
6 ydMmdzs ttWvHBss &0 §sy0kS | 16,9 10,0 16,8 10,4
7 ydMmdzs Ljtjd o BYHE 32,8 10,7 30,2 12,9
dtejHdzjd LdzOujdedy o0OtedOydd 9,2 11,7

1 sdzj | o MsC OW o' tcOo dzj dzdzts s - dzOB dz¥ H O
o Otcd O Ydigjj2H jodFO,~,9 % , ! ydmdzk tewHtse L jtoj dz o
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| BsHdWdudese Odeder & W st ZOF L O] ¢ dfiflsted
fedL &z2OS OB, O §t HJO®Rj btk §sYyOkcO, Cwi
[lsdesmdlsj dz' dets Bdzjj of 6Oy j dde@% j dzO 3 dzy doo
ftedCtejfdjddy §syolco d HdAdddj §syoOkso.
COYHBEE IdfO dBoHdW¥dydete Odzdzg’ & ftesflsr 7

dZzO0 Bktotse dzj ftoetsmisr ~ cdBtcdH o, CO¢ fs o
ftocsHEZCIsdo dzsmisd .
l " oaotBHT

1. stsditf dzj € fmdzr 2 O dzO dzd L tcj L zdz sOIstse 1
oL d@3gtsy detsmis d ML HOdzd W cdBtcdH O fn 3B H C
W s tc 3O dzd Ctslstster j i ts OcteBBIlsy mdzd yd MS dds
BstW sdzsedyd MSdr ftodL zOCtse ftede dzd y O Isfpyw

2. RAW stedzOYydw, zO ¢ s dzi dzdzOW ) d fipmdzj H
MlsOIls' j, BHYyjt¢doOjls Btsdz hz¥ tetsdz! totsH Ml
¢ 2 5H Jj dzls fm GJjdzj Isdud MS epd %,tc O LCdXEts B tf Q todndf R
BOIs 4§ ted dzm & d Wisteds H dzw ML HOdzd W fe&smisT
CeCkztelzL 7 .

3. RdBtjHd | MCtejh doOUzd sl dz@ MEC d 4
tcj dzZlsOB j dz' dzf 5 ftesdL o tsHMIseasdz Mj BWdz, Htoj HI
BsHdWJdSOydd tc Odzdzey MY J dzr = ftosmisr A G dB
Octesdesdzdd yj MSdj Y8COLOIjdzd d or tcOo dzj dzdzts fi

4l Rue[s JRurtOuvULL 3
1. SarcaT.Ameliomea porumbului. Cn: APorur

Bucur eHt i, 2460 4, V. 1, p. 363
2. Wych R. D. Production of hybrid seed corn. In G.F. Sprague (ed.). Corn
and Corn Improvement,/%edition, American Society of Agronomy, Madison, 1988,
p. 565607.
3. rLsBjysd? 1. ., Il jJHjdSB 1. 6.,
s sd3B d dzOy d ts dzdzO W mMf smsse dzs s Mo r dzj dz
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p2ABHjdlIs. skCktekzL O d30stets, 2014, -~ 1,
4. Hallauer A.R., Russell W.A, Lamkey K.R. Corn Breeding. Corn and
Corn Improvement, (Thiredition). Wisconsin, USA, 1988, p. 4G6&4.
5. roeEsdyscd? 1. 1. g4 dzjg Sydw cdBtdHt
Edzseo d2 HBMSOBydktsets ko dzOy dzgj dedW . ¢ o lststc
[JHiMMO, 1989, 47 m.
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J11tvuvruovuvloé11¢c vrRYUL dwrlotovdyfw Y1t
Ml fovrRYIRIML § L YRETLRM [ §ZR

[EdzO' dz€ 5 ¢ dzOMls Ofp" W

Steyj del@s j o dzO@ S te'

wlskHj dzsd

[dz2 fesof: Cd2 H j-jof ©deEat? Y @E X Osdit
3. rdz ftes, v
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Abstract. Psychosocial stress is a result of various factors, including
occupational, personal, and seeiconomic, which can cause depression and anxiety.
Numerous studies indicate that stress has a negative impact on the state of the body a:
a whole, where the inget of stress on the cardiovascular and respiratory systems and
mortality deserves special attention.

Chronic stress causes changes in the autonomic regulation of the
cardiovascular and respiratory systems, which can provoke the development of
pathology & these systems or can increase the risk of diseases in the future, so there
IS a need of preventive methods creation for the development of chronic stress, its
negative impact on the functional state of the body as a whole, and the search for
ways to incease stress tolerance.
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Introduction. The analysis of causal relationships between dynamical systems
Is increasingly of interest in various fields of science. Taediovascular and
respiratory systems are characterized by a complex interaction of several linear and
nonlinear subsystems. It is well known that the circulatory and respiratory regulatory
systems are combined, that is, the heart and respiratory rhytersynchronized.

The study of cardiopulmonary coupling is still a topical issue for the diagnosis and
treatment of certain diseases and for public health in general.

The aim of research:to investigate the impact of stress e functional state
of cardbvascular, respiratory systems and cardiorespiratory coupling.

Materials and methods.The analysis has been conducted in PubMed, Scopus
and Web of Science databasesng following keywords:¢stresg, ¢cardiovascular
systeng, crespiratorysystene, ¢cardiorespiratorycouplingg in order to collect the
existedresults of researches abdhe impact of stress on the functional state of
cardiovascular, respiratory systems and cardiorespiratory coupling.

Results. Cardiorespiratory coupling encompasses the interaction of the
respiratory and cardiovascular systems to effectively regulate gas exchange, through
constant control by the autonomic nervous system from inspiration to inspiration and
between heart beats [f, 1329]. Acute or chronic stress affects the activity of the
cardiovascular system through the activation of the sympathetic part of the autonomic
nervous system, which leads to an increase in heart rate, contraction force,
vasodilation in the arteriesf @keletal muscles, narrowing of veins, narrowing of
arteries in the spleen and kidneys, decreased sodiuratiexcby the kidneys, etc.

[2, p. 215]. On the other hand, stress activates the limbic system of the brain, which
can lead to an increase in thené of the parasympathetic part of the autonomic
nervous system with corresponding effects on internal organs, such as a decrease in
heart rate or even complete cardiac arrest, a decrease in contractility, a decrease in the

velocity of conduction of impués by the conduction system of the heart, peripheral
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vasodilation, and a decrease in blood pressure [3, p. 239]. Additionally, stress can
change the function of the vascular endothelium, increase platelet aggregation,
therefore increase the risk of thronsimand ischemia, can affect the concentration of
lipids in the blood serum, therefore contribute to the development of atherosclerosis,
all of the above can cause arrhythmias and myocardial infarction [4, p. 7818].

It is known that acute stress stimulafggmonary ventilation to provide an
optimal volume of oxygen to meet the current needs of cells under the influence of a
stressful stimulus, at the same time, hyperventilation leads to excessive excretion of
carbon dioxide, which in turn can cause vasculanstriction and reduce oxygen
transport to cells, resulting in symptoms such as dizziness, paresthesia in the
extremities, a feeling of tightness in the chest, even panic attacks [5, p. 5729]. In
addition, chronic stress stimulates the formation of maaceecretions in the upper
respiratory tract, suppresses the immune response, which leads to an increased risk of
developing respiratory infections [6, p. 223]. Moreover, in patients with chronic
obstructive pulmonary disease or other chronic diseasdseofespiratory system,
hyperventilation can lead to an exacerbation of the disease, precisely due to the
stimulation of the formation of histamine and leukotrienes. Current evidence suggests
a causendeffect relationship between stress and asthma [7/ipn8itc studies
indicate that psychemotional stress increases heart rate and respiratory rate, but
reduces cardiorespiratory coupling by reducing the effects of the vagus nerve [8].
Other scientific studies show that during psyemotional stress, theris a
significant increase in pulmonary ventilation not due to a parallel increase in
respiratory rate and tidal volume, but precisely due to an increase in respiratory rate,
while tidal volume increases slightly, which is not an effective mechanism for
optimizing pulmonary ventilation and gas exchange [9, p. 314].

The negative effects of stress on the functional systems of the body are caused
by the activation of stresmplementing systems, while the activation of the
parasympathetic part of the autonomervous system can reduce the negative effects
and risks of developing pathological conditions. One of the pathways to activate the

parasympathetic division is through the breathing practice of "diaphragmatic
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breathing" or "deep breathing", which is dffeetive norpharmacological practice.
Diaphragmatic breathing involves contracting the diaphragm, increasing the volume
of the abdominal cavity, with deep inhalation and exhalation, which leads to a
decrease in respiratory rate and increases the optimal for gas exchange.
Diaphragmatic breathing stimulates vagal activation of GABAergic pathways from
the prefrontal cortex and insula, which inhibits amygdala activity, that is, deactivates
the limbic system and the rostral prefrontal cortex, while inangabe activity of the

right dorsolateral prefrontal, which is responsible for performing functions such as
working memory, cognitive flexibility, planning and abstract thinking. Whereas,
inhibition of the activity of this area leads to the eéleyment ofirritability,
shortterm memory loss, lack of empathy, difficulties with planning, and impulsivity.
Moreover, scientific evidence shows that, in addition to controlling the limbic
system, the prefrontal cortex modulates the activity of the autonomicusesystem.
Nowadays, the practice of diaphragmatic breathing has become widely used in the
treatment of mental disorders, such as {b@atmatic stress disorder, phobias and
other emotional disorders associated with stress, precisely because of the
improvement of cognitive functions and the reduction of the negative subjective and
physiological effects of stress in healthy people [10, p. 874].

Conclusion. Based on the fact that chronic stress causes changes in the
autonomic regulation of the cardiovasculand respiratory systems, which can
provoke the development of pathology of these systems or increase the risk of
developing diseases in the future, therefore, there is a need to develop preventive
means for the development of chronic stress, its negatipaat on the functional

state of the body as a whole, and the search for means to increase stress resistance.
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Summary

The ongoing war in Ukraine has created severe challenges for teaching of
oncology of maxillofacial region. This article examines the specific struggles
Ukraine's medical schools and hospitals are facing in teaabiingncology of
maxillofacial regionduring the war. It provides an overview of the impacts the
conflict has had on patients, students, facilities and faculty. An analysis of the unique
challenges of oncology of maxillofacieg¢gion education also is presented. Finally, it
explores potentialsolutions and ways the international community can provide
support. Thorough medical education is crucial for saving lives and providing the
best possible care. Finding ways to continue training of oncology of maxillofacial
region during such instabilitg iimperative.

Introduction

The current war in Ukraine has created immense challenges for the country's
healthcare system. Hospitals have been damaged or destroyed, medical supplies are
scarce, and healthcare workers are fleeing the violence. This haspnoauting
quality medical education incredibly difficult, especially for specialized fields like
oncology of the maxillofacial region.

Treating cancers of maxillofacial regions requires skilled surgeons, access to
radiotherapy, and a multidisciplinary appch. Education for maxillofacial oncology

focuses on anatomy, pathology, radiographic imaging, surgery, radiation therapy,
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chemotherapy, rehabilitation and more. Providing comprehensive training for these
complex malignancies is already challenging, hé tonditions in Ukraine have
made quality education nearly impossible in some areas.

Impacts on Patients

The first major challenge is that the number of patients needing maxillofacial
oncology care has surged. This is due to delayed diagnoses and tteztussa by
the war. Many Ukrainians fled dangerous areas when the invasion first began, making
routine dental exams and access to biopsies nearly impossible. Potential warning
signs like tooth pain, mouth sores, swollen lymph nodes or loose teeth oftén we
unaddressed. Additionally, once diagnosed, the chaotic environment made consistent
care difficult. Surgeries were postponed, radiation stalled and chemotherapy
disrupted.

This influx of advanced cases is overwhelming limited oncology services.
More compex surgeries are required, radiotherapy machines are constantly in use,
and Demand for reconstructive procedures has skyrocketed. Treating these complex
cancers requires multidisciplinary care, specialized equipment and extensive
resources. But bombingsale damaged hospitals, supplies are scarce, and staff
shortages are severe. Students must learn how to triage cases and provide palliative
care when aggressive treatment is impossible. But the {mandsgperience required
for such judgment is hard to gawhen facilities are damaged and patient load is
excessive.

Impacts on Students

Providing quality education has become extremely difficult. Many universities
have been forced to pause traditional classroom lectures and hbsgidl training.

In dangerousareas, holding anatomy labs, conducting cancer simulations and
teaching surgical skills carries high risks. And in more stable regions, classrooms and
dorms are now overflowing with displaced students and faculty. The student to
teacher ratio has balloongareventing the personalized instruction and mentorship so
vital in oncology training.

Additionally, students themselves are dealing with immense trauma and
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instability. Those forced to flee their homes have lost family members, possessions
and their seres of safety. Even students not directly impacted by bombings are
experiencing severe stress and mental health declines. Focusing on complex work is
already challenging, but doing so amid such chaos is nearly impossible. But
motivations and energy levelseamnderstandably low, as basic needs for food, water
and shelter go unmet.

Impacts on Facilities

The facilities central to maxillofacial oncology training have also been
affected. Universities with anatomy and simulation labs have been damaged by
missile $rikes and shelling. Radiotherapy machines have been destroyed in hospital
bombings. Vital training space has become overloaded makeshift shelters and triage
centers. Students can no longer practice surgical techniques in cadaver labs or run
through radidterapy protocols on specialized machines. Classrooms designed for
lectures now house displaced civilians.

Those facilities still standing face severe supply shortages. Anatomy labs lack
cadavers and dissection equipment. Oral pathology departments daveothe
microscopic slides and lab chemicals needed for diagnosis. Hospital stocks of
chemotherapy drugs, analgesics and antibiotics are dangerously low. There is a
scarcity of film for imaging, needles for biopsies, surgical tools and dental supplies.
Students can be taught the theoretical concepts, but without Joandsactice their
skills are limited. Providing safe, realistic and repetitive clinical experiences is
essential but currently impossible in many areas.

Impacts on Faculty

The oncologyinstitutions have also been directly impacted. Many experienced
surgeons, oncologists, professors and program directors have voluntarily joined
territorial defence groups. Others have been forced to flee or been killed in the
fighting. This brain drain ha®een devastating, as newly graduated dentists and
surgeons require mentorship from senior faculty to hone their skills. In a specialty as
complex as maxillofacial oncology, lacking seasoned mentors to offer feedback,

demonstrate techniques and overseepatare will severely impact quality.
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Remaining faculty are doing their best but are spread dangerously thin.
Experienced surgeons are tasked with oversight of multiple hospitals and training
programs. Professors are instructing classrooms with hundfetisplaced students.
Caseloads have expanded exponentially while staffing has been decimated.
Demanding surgical schedules leave minimal time for teaching. Administrative
responsibilities once shared among teams now fall solely on whoever remains. The
quality of instruction is suffering, as even the most dedicated faculty work to the
point of exhaustion.

Unique Challenges in Maxillofacial Oncology

The broad impacts on patients, students, facilities and faculty challenge
medical education across speciatidBut maxillofacial oncology faces additional
struggles due to the complexity of the region. The anatomy is challenging, with
cranial nerves, lymphatic drainage and intricate musculature. ldentifying and staging
cancers requires specialized diagnostidisiand equipment. Treatments involve
surgery, radiation therapy, chemotherapy, rehabilitation and prosthetic fabrication.

Mastering such multifaceted care requires significant instruction, repetitive
practice and meticulous mentorship. But the specializkes, technologies, supplies
and staff needed are scarce throughout Ukraine. Students cannot adequately learn
biopsy techniques with limited microscopy labs. Surgical skills suffer when cadaver
dissections are impossible. Navigating radiation devicesstaek&ensive supervised
practice unavailable in damaged facilities. The multidisciplinary coordination central
to quality care must be modeled by seasoned teams that no longer exist.

Compared to general dentistry or basic trauma surgery, training for
maxillofacial oncology is vastly more complex. In times of instability, focusing
resources on proficiencies needed for-&fving and palliative care is wise. But this
leaves students lacking in the nuanced mastery required for the specialized care
maxillofacid cancer patients need. Education must continue advancing, albeit
balanced with the pragmatic needs of the crisis.

Potential Solutions

While the challenges are immense, there are ways the international community
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can support maxillofacial oncology educatiariJkraine:

1. Funding could be provided to purchase portable simulation tools for
aspiring surgeons. Virtual reality technology and 3D printed models allow practice of
skills when access to cadavers and patients is limited.

2. Experienced maxillofacial oncolags could form collaborative
mentoring relationships with  Ukrainian peers and students through
videoconferencing. This helps provide specialist oversight absent internally.

3. Academic partnerships could form between Ukrainian institutes and
maxillofacial orcology programs abroad. This facilitates resource sharing and
continued education despite local shortages.

4.  Scholarships could fundUkrainian students and faculty to continue their
education at maxillofacial oncology centers globally. This removes them from
instability while furthering training.

5. Journals could make relevant publications open access. Full digital
distribution supports education when print materials are inaccessible.

6. Webinars led by international experts can teach the latest techniques,
researb and theories. This knowledge sharing circumvents barriers of displacement
and transportation disruption.

7.  Companies could donate vital supplies like surgical tools, microscopes,
anesthesia machines and radiation shields to reequip damaged facilitieslloltss
handson teaching to occur once stability returns.

8. Databases could be created to pair displaced students and faculty
members with host training programs abroad. Centralizing relocation coordination
facilitates continuity of specialty education.

9. Grant funding could support the rebuilding and resupplying of damaged
simulation labs, anatomy facilities, cancer eest and dental clinics. This
reestablishes dedicated training spaces as recovery progresses.

Conclusions

The Russian invasion of Ukraine heemused immense suffering and instability.

The healthcare system is under severe strain, with medical education facing stark
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challenges. Training the next generation of maxillofacial oncologists has become
exponentially more difficult. Students, staff, resoes and facilities have all been
impacted.

But with creativity and global collaboration, pathways for continued specialty
training can be forged. From supplemental virtual simulations to relocated-tiands
instruction, maintaining education is possibWith concerted support, Ukraine's
talented and dedicated dental and medical students can gain the skills needed to
provide expert maxillofacial cancer care even amidst crisis. Their patients deserve
nothing less. It will require flexibility, innovation anekpanded partnerships. But
Ukraine's rich tradition of excellence in healthcare education must persist, guiding the

country towards recovery and healing.
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Resume. The most typical gestational complications after acute respiratory
infections are: placental dysfunction (22.4%), fetal growth retardation syndrome
(9.9%), intrauterine infections (22.4%), congenital malformations of the fetus (7.8%).
An increase in theréquency of placental dysfunction by more than 2 times in the
early stages significantly increases the likelihood of developing fetal growth
retardation syndrome by 1.8 times. The risk of fetal pathology increases 3.1 times
with an acute respiratory infeoh suffered in the 1st trimester, 1.5 times with an
acute respiratory infection in the 2nd trimester and 2.6 times with an acute respiratory
infection in the 3rd trimester of gestation. The time interval between an episode of
acute respiratory infectionnd the manifestation of placental dysfunction is
8. 64N1. 13 weeks.

Key words: acute respiratory infection, gestational complications, placental
dysfunction.

The incidence of acute respiratory viral infections, including influenza,
significantly exceeds thencidence of all other knom human infectious diseases
[1, 2]. The incidence of respiratory infections during the gestational period reaches
35.6% [3, 4]. In recent years, a number of studies have appeared devoted to the study
of immediate and lonterm mmplications on the course of physiological pregnancy.
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There is very discrepant evidence that viral infections in the mother may increase the
risk of perinatal complications, such as congenital malformations of the fetus,
placental dysfunction, fetal grolwtrestriction syndrome, and infections of the
perinatal period. [5, 6].

There is insufficient information in the literature about the possible
complications of acute respiratory infections (ARI) depending on the stage of
pregnancy, which necessitates et study of this problem.

The purpose of the worik to determine the relationship between pregnancy
complications and acute respiratory infection at different stages of gestation.

To achieve this goal, a retrospective study was conducted on 232 women who
were practically healthy before gestation and who had suffered an acute respiratory
infection at various stages of pregnancy. The course of pregnancy and delivery, the
condition of the fetus, and the health of newborns were taken into account as control
(surrogate) points. As a control, 65 cards of practically healthy pregnant women who
did not suffer from respiratory infections during the gestational period were randomly
selected. Depending on the localization of the respiratory process, pregnant women
were divided into groups: ARI of the upper respiratory tract (URT) (rhinitis,
nasopharyngitis, tracheitis, laryngitis) (n=124) and ARI of the lower respiratory tract
(LRT) (bronchitis, bronchiolitis) (n= 108). In turn, depending on the gestational age
in which they suffered ARI, pregnant women were divided into 3 groups: 1 subgroup
consisted of 58 pregnant women with ARI in the firsnester of gestation; group
21 66 pregnant women with ARI in the 2nd trimester of gestation; i31tD8
pregnant women who baARI in the 3rd trimester of gestation.

The distribution of pregnant women by age showed that pregnant women aged
21-25 years were most often observed (22

A study of the course of pregnancy s
(44.4% and 2Z%), which were complicated by spontaneous miscarriages in 13.9
and 9.1%, respectively, and ndeveloping pregnancy in 13.9 and 22.7%,
respectively, women after ARI in URT and LRT su#é in the 1st trimester

(Tablel). Further observation of pregnanbmven who had ARI in the first trimester
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showed the development of placental dysfunction in 36.4% of women with ARI in
LRT and in 30.6% of women with ARI URT, which were complicated by the
development of fetal growth retardation syndrome. Congenital matons of the

fetus were observed in 11.1% and 9.1% of pregnant women with ARI URT and LRT,
respectively. It should be noted that the development of complications did not depend
on the |l ocation of the |l esion in ARI,
miscarriages, which were more common in the group with ARI LRT. It is noteworthy
that congenital malformations of the fetus were observed more often in the group
with ARI of the fetus.

A study of the course of pregnancy in women who suffered ARI in itende
trimester showed the development of placental dysfunction in 19.0% and 12.5% of
women with ARI of URT and LRT, respectively. Fetal growth retardation syndrome
was observed almost 2 times more often in the group with ARI LRT.

The most common manifesiats of placental dysfunction were hydramnios
and oligohydramnios. In the third trimester, pregnancy in these women was
complicated by the development of preeclampsia (4.8% and 16.7, respectively, in
ARl URT and LRT) and the development of premature binth9.5 and 8.3%,
respectively, in ARI URT and LRT.

A study of the course of gestation in pregnant women who suffered ARI in the
third trimester showed a high risk of premature birth, which was observed in almost
half of the women. At the same time, premathirth developed only in 1/3 of these
women and was more than 2 times more common in the group with ARI LRT. In 1/5
of women with ARI in the 3rd trimester, placental dysfunction developed, which was
almost the same in the groups. Whereas fetal growtirdagion syndrome was 2
times more common in the group with ARI LRT and averaged 9.3%.

With ARI in the third trimester, as well as in the first trimester, congenital
malformations of the fetus were noted, which amounted to 11.1%. It should be noted
that mld preeclampsia developed in 13% and 17.7% of pregnant women with ARI
URT and LRT, respectively, in the third trimester. Whereas, severe preeclampsia was

observed after ARI in the third trimester in 4.3% and 6.5%, respectively.
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Preterm delivery occurred 16.1% of pregnant women with ARI URT, which
Is 2 times more often than in the group with ARI LRT. In one case, due to the
development of stage 3 disorders of the uteroplacésitl blood flow, the
pregnancy was terminated early. During the same penaonen also had fetal
malformations in equal numbers in both groups. An increase in the frequency of
placental dysfunction more than doubling in the early stages led to the same high
rates of fetal growth retardation syndrome in ARI in the first trimeStee forms of
fetal growth retardation syndrome depended on the period in which ARI was
suffered, i.e., early development of placental dysfunction and did not depend on the
location of the lesion. Thus, the symmetrical form of ORP was most often observed
in the group with ARI in the first trimester. The time interval between ARI and the
mani festation of PD symptoms was 8. 64N1

Table 1
Frequency of complications during pregnancy period depending on acute

respiratory infection

Group 1 Group 2 Group 3
Complications (n=58) (n=66) (n=108) Test of significance
abs./% abs./% abs./%
Mi scarri 4
hazard 36,2 242 48,1 tc , ;<0185
Miscarriage 12,1 6,1 - <0, 05
Preeclampsia 8,6 91 21,3 tc , 1<0185
Oligohydramnios 13,6 7,6 1,9 tc , ;<0105
Hydramnios 20,7 21,2 18,5 15<0,05
Placental
insufficiency 32,8 16,7 20,4 tc , 1<0185
(disfunction)
Fetal growth
retardation 13,8 7,6 9,3 te , <0185
syndrome
Congenital 10,3 : 11,1 15<0,05
malformations
Preterm delivery 6,9 9,1 15,7 tc , ;<0185

Note: p - significanceof differences in the values of signs in groups with ARI
in the 2nd and 3rd trimester relative to the group with ARI in the 1st trimester;
pl - significance of differences in the values of characteristics in group 2 relative to
group 3.

The average time of delivery did not differ in groups with different localization
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of ARI lesions; only very early preterm birth was observed in the group with ARI
LRT.

Thus, the most typical gestational complications after ARI were: placental
dysfunction, fetal growth restriction syndrome, intrauterine infections, congenital
malformations of the fetus. An increase in the frequency of placental dysfunction by
more than 2 times in the early stages significantly increases the likelihood of

developing fetal gnath retardation syndrome by 1.8 times.
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Abstract. The objective of the study was &malyze the basic parameters of
cellular and humoral immunity in children with sensorineural or condubidaging
loss/ deafnessNHL, CHL). The cellular immunity activity decreased in children
with SNHL more significant mainly due to TCD4ymphocyteshelper reduction,
that indicates congenital immunodeficiency and promotes primary chronic
inflammation. In children with CHL the cellular immunity activity decreased, but
humoral response is activated by a higher content of BCDifphocytes
accompanied Yo its secretory activity reduction and is an evidence of the acute
inflammation in anamnesis.

Key words: hearing loss / deafnesschildren, risk factors, comorbidity

Introduction. Hearing loss in children is a multifaceted condition that extends
beyond the auditory system. According to WHO in 2030 the patients number with
irreversible forms of hearing loss increase by 30% worldwidé][Recent research
has shed light on the intugng connection between hearing impairment and immune
system alterations in pediatric populations-1[§. This article explores the
mechanisms and patterns of immune system changes in children with deafness and
hearing loss. Before delving into the spexdfiof immune system changes, it's
important to understand the basics of how the immune system works. The immune

system is a complex network of cells, tissues, and organs designed to protect the body
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from infections and diseases. It comprises two primaayndites: the innate immune
system, providing rapid but generalized responses, and the adaptive immune system,
which offers specific, londasting defense. Children with hearing loss may
experience immune system changes that can havedahing effects otheir overall

health. These alterations can be broadly categorized into the following patterns:

1 Inflammation and Infection Susceptibilitg€hildren with hearing loss may
exhibit chronic inflammation, which could be related to the underlying causes rof thei
hearing impairment. Prolonged inflammation can weaken the immune response,
making these children more susceptible to infections.

1 Autoimmunity in some cases, immune system dysregulation may lead to
autoimmune responses. This is when the immune systetakemdy targets healthy
tissues in the body, potentially causing damage to various organs. Research has
shown a potential link between hearing loss and autoimmune conditions in children.

1 Stressinduced Changediving with hearing loss can be emotionallgdca
psychologically challenging for children. This chronic stress can have a profound
impact on the immune system, leading to altered immune responses and an increasec
vulnerability to illnesses.

1 Gutimmune System Connectiorcent studies have also exgldrithe gut
immune system axis. Changes in gut microbiota, which can be influenced by various
factors, including hearing loss, may contribute to immune system alterations. The gut
microbiome plays a significant role in regulating immune responses.

1 Impact ofHearing Aids and Cochlear Implantshildren with hearing loss
who use hearing aids or cochlear implants may experience different immune
responses due to the presence of these devices. The impact of these interventions or
the immune system is an area ofivze research.

1 Treatment and Interventionanderstanding the immune system changes in
children with hearing loss is critical for their overall wiedling. Early intervention
and proper management of hearing loss, as well as addressing any associated immu
system alterations, are crucial. This might involve targeted therapies to manage

inflammation or address autoimmunity, as well as psychological support to mitigate
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the effects of chronic stress.

Aim. To analyze the basic parameters of cellular and humoral immunity in
children with sensorineural or conductivearing los¢ deafnessYNHL, CHL).

Materials and methods A prospective study involved 102 children from 8 to
18 years old with different typesnd degrees of hearing losgleafness. The study
was conducted in compliance with all requirements of GCP, GLP, biomedical ethics
regarding the scientific medical research conduct with human participation. Informed
consent for participation in the studyas signed by the parents of each child. 68
(66.7%) children had SNHL, 34 (33.3%)CHL. Children were divided by age into
two groups: &L1 years and 11 months old (n=36) and182years old (n=66). The
control group included 60 practically healthy papamnts, who did not suffer from
hearing impairment and matched for age and sex distribution to study group (p>0.05).
SNHL or CHL was diagnosed b¥NT specialist using followingnethods: ENT
examination, computer based audiometry, tympanometry.

Cell immuneresponse was analyzed by TCD3+ lymphocytes content and their
subpopulations (TCD4ymphocyteshelper and TCD8-4ymphocytes suppressor).
Humoral immune response studied by general pool of BCEM@phocytes and
their secretory activity after major classa#fsimmunoglobulins (lg) IgM, IgG, IgA.
Statistical processing was perfor med
software. Significance of differences were considered at p<0.05.

Results and discussionRelative TCD3+Hymphocytes content reduced in all
children with SNHL, CHL by 46.29% and 429% including TCD4+Hymphocytes
helper by 49.58% and 44.27% accordingly (more SNHL) and TCDS8+
lymphocytessuppressor- by 37.50% and 43.65%, lower neutrophils gbeytic
activity by 14,0645,76% and compensatory phagocytic humber increase (more in
SNHL). Humoral immune response in children with CHL, which were mainly caused
by binaural media otitis, was associated with BCDR6nmphocytes compensatory
growth by 4786 % (<0, 001) , with significant
after l gG and |l gA | evel content by

respectively and increasing the circulating immune complexes (CIC) nuiiber
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37.27% (p<0.001).

The absolute contemif the BCD19+ lymphocytes total pool in CHL children
which are indicatorof the humoral immune response increased by 47.62% (p<0.001)
(+1) and was higher than in children with SNHL by 25.81% (p<0.001), against the
background of a significant decreaseskcretory activity in relation to the main
classes of immunoglobulins 1gG, IgA concentration in peripheral venous blood by
26.36% (p<0.05) and 24.21% (p<0.01) and an increase of CIC nurbged7.27%
(p<0.001).

The secretory activity of BCD19+ lymphocytes SNHL children by the IgA

serum concentration decrease was | ower
with a marginally | ower CIC number by
such in the practically heal t Ihggcogtenb up

decrease, as the main immunoglobulin of the mucous membranes protection from the
infection penetration, in the in SNHL children was not due to the fourth critical
period of the immune system formation in childrer6(ears), since the age thie
subjects ranged from 8 up to 18 years, and may indicate its congenital or acquired
deficiency, which potentially creates prerequisites for the occurrence of primary
chronic inflammation on the mucous membranes of the inner ear, upper respiratory
tract, etc.

The BCD19+lymphocytes total pool content increased in children with CHL
and indicated the humoral immune system stimulation.

Moreover, that confirms indirectly the acutédlammation underwent or its
chronicity. In addition, lower IgM, IgG and IgA levels in children with SNHL
indicates congenital / acquired immunodeficiency, or the presence of chronic
inflammation of the mucoumembranes.

In both groups of children with SNHL or CHL the level of CIC exceeded than
in the control group. Thus, the obtained results indirectly indicate a possible increase
of microbial antigens flow into the blood and immunoglobulin complexes formation
that are not removed by phagocytic cells from the bloodstream (especially in children
with CHL).
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Conclusion. The cellular immunity activity decreased in children with SNHL
more significant mainly due to TCD4ymphocyteshelper reduction, that indicates
congenital immunodeficiency and promotes primary chronic inflammation. In
children with CHL the cellular immunity activity decreased, but humoral response is
activated by a higher content of BCD1Bmphocytes accompanied by reduction of

their secretory aatity and is an evidence of the acute inflammation in anamnesis.
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Annotation: The massdeath of people in emergency situations makes it
necessary to conduct an appropriate amount of forensic medical research to establish
the causes of death, identify persons and solve other significant isstie€Hrrying
out these studies, in the preseraf numerous human victims, is often faced both
with a significant amount of damage on the corpses of the dead, which causes in 15%
of cases the loss of significant identification features, and with the lack of capabilities
of some forensic medical expéamstitutions, due to insufficient training of specialists,
inappropriate conditions for keeping corpses, lack of necessary laboratory equipment
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complicated conditions.

Establiding all the circumstances and time of the event and its participants is a
necessary requirement during the investigation, in particular in the case of numerous
deaths of people during war, marade disasters or mass riots. In such cases, the
practice, wha the identity of not all the dead is established, cannot be justified by the
lack of time and personnel resources. Although, in some places this is caused purely
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by the shortcomings of methodical support.

The identification procedure can take place innmar and complicated
conditions. Under normal conditions, the expert is provided with object A and object
B to conduct a certain identification study. It is the presence of two researched
objects that allows the expert to reach a certain conclusion basezkrtain
identification features, in accordance with the principles of identification research.
Complicated conditions should be considered conditions when the expert is given
object A for research, but object B is missing or undefined. Under such cosditio
the expert only determines certain characteristics of object B that appeared on object
A, which, however, are not sufficient for the final identification of object B. Another
case of complicated identification conditions is a mass death of peoples ltate,
the amount of work increases significantly,

Let's consider the expert's actions in simple and complicated conditions using
examples. The expert was given the charred corpse of a person who died during the
fire for research. The investigator haason to believe that the deceased is a certain
person- the owner of the house. If a person has a dental card that shows their dental
status, an expert can compare the dental status of the corpse with historical data and
conclude that the corpse and thener of the building are the same. Such a case
should be considered a normal condition of identification, since two objects are
available for comparison.

However, more often identification research is performed in the absence of any
information about a peon, for example, when identifying an unidentified person.
This leads to a situation when it is necessary to first determine the person of a person
or a limited circle of persons, in relation to which (whom) an identification study
should be conducted, thedentify identification signs and, finally, perform the study
itself. 1t should be noted that the first two stages are essentially investigative work
entrusted to law enforcement agencies, but in practice, the lack of effective
interaction between expemstitutions and investigative units of the Ministry of
Internal Affairs of Ukraine leads to unsatisfactory restitse identity of a certain

number of dead people remains undetermined.
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A variant of a complicated case is identification in cases of rdaath of
people. The absence or limited information about the dead, which has identification
significance, is further complicated by the number of dead and the limited number of

experts who can be involved in the work at the same time.
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dzj @ HO ' dBdets® MC ZOHBoO s 3 CtotsB ' sd3z  dz8 H d dzo

[ JsstosB SIs( MsOdzs o dL dzOyJ dzdzv s© 9" H
My jydW " ydzdr BOCIjtc' sWOG" 9.

[ Oljte" Odzd (¢ ¢ dPgasG'HYlsd B Edzts oHEsehéithia € dz' «
coli, Pseudomonaseruginosa Staphylococcusawureuss d dzlz y j dz' 9 H {C
[ [ Obtsdise 1 5% BOE Ctsdsj ey’ 2 dzd 2 f sdz' o
(tej " MsteOyY' 2 dzj f sfme ' HyJ dadaw UA/ 15974/ 01/
st sn CtoOIsdz 2 foltstodtsmis® bk ' L dz' Hdz .

l dL dzOyJ dzdzv ybkzlsdazd o sfls BOCIjtc' 2 h s H
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fecsosHddzd COfjdzt dgdds d3j ssHisdz [ 1] . I duL
Hsf sdi3se tsds j mMsfzot [ 2] . 1 o d MisOIsdmis d ydzts o3
odSCtcdmlssokzo Odzd f OtcOd3j Isted ydz® drBjlssHd [ 3]
t d L E2dz IsOdsetfeo 5@ dzdzv
VL sdfseadms LO BteW sde' yYydddBBd, Isddzf stste
Cdz' dz2' ydzd - E. coliL B deruginosa Saureuso dL dzOyoOdzd yklsdzd
CBjtey’ 2dtsets ' Bzdzds SHREE'. ydzsets L OB k2
v OB dzd yvw 1
[ "LEs yO OSIsdodz Mis!: S dz' dgW\pdEdER 9" LHISERMSIEts

z s Odzd CL SCL +++ ++ + - l ! g
h IsOd

E. coli 18 13 11 12 8 3 65

P. aeruginosa 4 5 6 9 11 16 51

S. aureus 24 16 15 5 8 9 77

lticdd3 G Q:dzd6dzed 2 dd dz@tfiy’; o LSdEdLe dzd ? ts OAG j df'M;
dzj ¢ Olsd o dz@ ¢ ROped s5C tgjeds' dz' dzjjc Olsd o dz2@ € 6 dzts dz'
sCtej &3 dzj ¢ Olsd o dad o ‘CHdpiAdsdz’ " ) 1“1 t=iz' 1L0d) ) 2

CS odHdes L IOBdzdyYy' 1 dzj% Ksdf oddzizy dedzhls dzd
E.coli, 31,4% ' L tsHEz#@dmugimosals © ™l ,"' 6. ts8zaulelse o dzOB S Iz
f sd3’ tcdzlz ylzlsdzd e * Mis% ' ff tsdzwEbcdiy datd 4' 7L, t6dzv Is
P.aeruginosals © 366 ,' 4 ts8zulelss | dMsS sy b &Gy PEEdE BE
477% € dz' dzg' ydzdeToli, 1¢,88az"' 19.* tdezaelsidirmsals © %6 2 L sdzv Is
S aureus

1 Ofmiskzf dzd d3 J sOf 503 fls © dzts o dL dzOydJ dzdz
Coigj oy’ 2detse s ' BzdesB ' sdzsg ' Yydesegts ftoj f Otc O
Ho tsdzO 3 IstsH O3] : mMf syolsC iz L O ot dzt die
tetsL 9 J HJ dadaW W OG0, w et kdwlEtdd ykz'Q tet@tisld d
(odL dzOyj dedzv BdzWh Ctszlsoatstes ¥ ydnrn tHddzdy' (1

(t S Jted d3j dzelsOdz! dzts o MisOdztse dzj dats, hts ' dz
1 sW QdnE dz' ts G dplsOdets aiats Clas@ s e Sso 57 L PO odgfj UsStsof
O j dz' 5O dz@iztd)l§ B RBAA]

114



v OB dz@.yw
wdzév j S y' 2 dzO 0OC¢ Is d o Rzéulidmonagertsginosa s dzv Is * o
LO BjlstsHBsd ¢ j dz@ B30 dz0

[ sL 9 4 rgjsdkdz\e) O dzg O ldzlste stsW O O

ujisOod 10" | 107 | 10° | 10 | 10° | 10° | 10" | 10° 10° 10™°

P. aeruginosa ATCC + + + + + + + + N

27853

P. aeruginosal 221 + + + + + + + + N

P. aeruginosa2267 + N

1 tod o3 IsglOde)Wgaﬂe fr]lsJ Uisadz.lsdzcbswacblz Lfrﬂsfrﬂlz Y O
&' L d-Byike;" HeME s dz' Mis! o' L d Mk
v OB dz@.yw

wdzl j S y' 2 d&z0 10CHHOE MHstStaphylosatzusates
LO BjlsHsd 6§§jd kOO

t 5L o j K sdziiz® O dzg @5 ldzste s W 06 O
v j MO 107 10° 10° 10 | 10° 10° 107 10° 10° 10%°
S.aureusATCC 25923 + + + + + + + + N -
S.aureus101 + + + + + + + + N
S.aureusl191 + + | o+ + N -
1 tod &3 IsglOdzOWgaﬂe fr]lsJ i tsco NtEsiz@Y addz' Lirdsi iz ; y ©
d&z' L d-@ile;" Hehizlsdz® Mis+ &' L dmkiz

v OB dzd yvw 4
wdzW j Sy' 2 dz0 OCIsdo dz mMmls Eschericlsatab e E  H s
LO BjlstHB® Of1fjd BOdkO

t sSL o 4 rgjsdzdzva Odza s liziste ssW 06 O
vj s O 10* | 10° | 10° | 10* 10° | 10" | 10° 10° 10'10
E. coli ATCC 2592 + + + + + + + + N
E. coli 17 + + + + + + + + N
E. coli 22 + + + + N - )
1 tod o3 lsQ|Odz®Wga+cB fr]lsJ i 5o ditsdg@W oddz' Lirdsi Iz ; y Ggfig
&z L d-@ike;" HehizIsdz® Mis+ &' L dMmE

CcS odHdes L4 08 dzdizy’o O@&§ zstzd B8YW Oc oW
OCIsdodz” Mis: HS ofm' ~ B Guinpsa S.aureusls G.dxolim L ©
s  IsL@:

r dzvd LedzOyJ dzdzv 1 v [ otsclis dids df to gl itz ts
]  BWOOE®R] ssHisds | 6OY' v 1§ to o BHCHjdz{HOMds@ ditsisq 3
dz' L g dAdg'fiidizte ftcd odL dzOyd dedz’ IsdIste-B). L O d3d
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v OB dzp.yw
wdzW j Sy 2 dz0 OC Isdo dz fMls Pseudomeriageaiginosats * L t
LO g ssHBd | Oy W

s § Ml Ods 10 q’gij?ﬁﬂé&‘?%fﬁgﬁ%?‘s
. aeruginosaATCC 27853
. aeruginosaATCC 27853
. aeruginosaATCC 27853
. aeruginosal221
. aeruginosal221
. aeruginosal221
. aeruginosa?2267
. aeruginosa2267
. aeruginosa2267

3,66\L,15

5,66N0, 57

TU|(U|U|U|0|0|0|Ulo
RINNO|O|oO0OT|w|lw

v OB dzp.y W
wdzW j Sy' 2dz0 OCIsd o dz' fls Staphylotedc@eeres H s ' L
LO 3 ssHBsd | Oy W

dSIsdo tlz' Bl OF E dats

v j M Od3 10 [ sjRkd WMNEBJ,
S.aureusATCC 25923 4

S.aureusATCC 25923 4 433 N0, 57
S.aureusATCC 25923 5

S.aureusl01 7

S.aureus101 7 633N1, 15
S.aureusl01 5

S.aureusl91 1

S.aureus191 3 233N1, 15
S.aureusl91 3

v OB dzd yvw 7
wdzW j Sy 2dz20 OCIsdo dz Mmls Eschericlsatab e E H s

LO d3 ssHBsd J Oy W

dCIlsdo tlz Bl ®E E dats f)-dat
Czdz VB d

vifMisEOdR J
E. coli ATCC 2592
E. coli ATCC 2592
E. coli ATCC 2592
E. coli 17
E. coli 17
E. coli 17
E. coli 22
E. coli 22
E. coli 22

9—

566N0, 57

633N0, 57

233N0, 57

w|w| [N~ o|u|o|o|c

c ¢ o dHets L -7 Is @B d@dz" dz' 5ydzd n hlsOd3" o, H
BOCIjtc' SWOcd ftoswodvdd 8B' dizh {fosdijes datt
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Htsfpdz' H ', IsO¢ 5 Bkzdzd odh dd&id f s5COL dzed €
sBkzdisso dzj des to' L dets® yklsdzde MBOch HB8O0R 9 HTES

[ STy jtedd3j dels Oz dets o dL dzOyj zstsW O dbk j fipistss |
C kz dz¢ IdPzaeruginosa Mis Odetso 20 (B .1 & q N HzABuUrepsl 1 0
(432,15 T *uov [ /,B3dpli (5,44\1,8D) 1 *Lov [ / d3az

gl Rue[s Jwurtoéouvut R:

1. [ OBtstcOIlsstedz j Isj Mist . df d& dotisk i isdAs & df v
HJOGcdetsMIsd SO / tejH. [i] .m.: uszQdfifvQizisoligo 9 5 ..

2. 1t ' BddS L diHdqudztsf . 9] tftsmzdsc H S
19951367 M.

3. [ Oy Oy,vdzpj.dcts ¢. 1., 1088dy 1.1 . b Is
i34 Heplis dzsE AL if MMdzy Hse Odzd W = ) d-fY Siz! H .15,
fijtcjtcOB. d HB. s. [ [1-R6B333£L001. 408 fMm.
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v s ®A26
sfwiwsYwrrfwl{f/fLwyLw ¢l svrR [rLwlr
({1fcrdlo¢ wvuvdvuc)

stszslsd dzts u j Isw dzO ¢

[sCte W' &My 2MREEsed sOdzf § ' H
IS soaddem €2 Hjtoy Ooded?2 d3j
vyi24jh [ dzj dzO ¢ dz

dilskzH jdzZsC O 5

IS Bsoddzm! €d2 HJjtey Ooded?2 3]
lJjLBsom: €O wdzdzO

dlskzH jdzZsC O 5

IS soaddes €2 Hjtoy Ooded?2 d3j

b dzslsOMd BistsBO dzj 6" tsdzgj tc' 9 ¢ 90Oy dzdeo ts¥
so¢ ctsmif " IsOdz' dats’ fdzgj odssdz * . 1 jL9OyOH
tc' HC S, o' dz fwsHtSO Y mMfduddzwIsd MY OdzC
CGlosdZOHM! CsE s LHBctso 6 W . mo ¥Biedsfs Oo d HotE[dg
CteORdkzj cOsdodzdr Ojtetsedzdn BOCKjt' 2, hts
1BEzHddSCtsd3 £ B d2 hsMils® odfOHS & E | otetst"
v yYy' 2 MOkl B fdhjdkts cddztssBOdz dzz  j i
H' O desMmisd Sz IO C ) ¢ bod@dde@y,d Z® @6 Odzd dzc
Hisfdz' HY j da . t O dzdzv Cdz' dzg ydz©@ H' Oc detsmisd ¢
' HYf s9 " H ded o3 OdzlsdB ' tslsd ¢ Odsqd H dzw Legi ol
fsL Odz' € Otcdgw dzts © OBts Ml  sOdz' datss i dzd o O3
dz' Czo Odzdad Odz@F o Stc*

s dz¢ ytseo ' dnjdos otdzj dzO, CtcOddzj ¢ Olsd o dz' OJ t
hisOdz, Skdz sdelkzeo Odgdzw, 1 [ 1.

Mmoo stesB O dzj ¢ tsdzgj .o’ 9, dzOL 9 OdzO® kO yd Mis:
AN ZOHjdzr W' e 1976 tty', HJ 7 eof jthj
wWCO dBtsyd Bklsd fsoadvwL OO L G6jdj tcOdz' L ts9 O
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odqyOHSE 9 o dwproazl mop hlelgai,onred y@ o dff OHCC
BOCIsjtc' W d3d Legionel |l a, d3ts ¢ dzd LOdzdM dIsd
MfJy Odzt dzgdr IifMmls' @ OB BkfjtejHyjddr odf
H' Oc6 dztsfyls d ydzad 2 d3j sSBH, wed?2 o Cdzs y@mkzy jo dw
yklsdzded2 HB hlsOd o, WwWC' dzgj dzOdzj 3 Ols! HT
odH" 9, 9Cdz¢ yos yd Lelgionella | ongbeachace

J] 46" tsdzj dzt 5L BO° MiLBdzdzd?2 R OOCISj 6 L
C'ded y* dz' sO Hts BBMjdz . s' dzt & Geda sSiydzls @ 4 gztlz
SO otdtse "ddi3d oesHdddBd EEktoORd IO odh
ydes MjLtdz o.

[ sCOLd Mo ' HYyOls! fties Isj, hts odyde Odz
LB dzt hlz' Is! fMw L odmMsC s 9 Hodzsmdats® o 5 dzts
Ydlsls' L HOdzomlsRs @ jstt s dz'lstsydets " HisSBteOY Ols

Mo ' Is° o dOoltdzdhdz sdsz MjtejHsadh ™ . [ 2]
l ¢doMmstcOdz° IO 188" 2 1 JjdZOdZH' ' HBHOISC
Mfsmisjte’ cO" Is! MW  dzOo j Mdz ydtedgL Cdai g Sy

fso0wWL Odz dadzval] € stz i) 8Bz o MOH" o dzd ylso °

1dJHOadzw "' Mbte' W fYoHBESY J 2, o ¢ dz¥ ydzts
fco0WLORO L ~ottotsBtss dzj o' dzj o' 9.

Izt oadz, wg° stcd o Odzd2 yYyofm L Odzdh O Is!
9 HBsoacdm IStcizBORn &y ks ftcdamglnlsgd s psp ot
o dlsd dzOdzj ydzgdr L ORBSH' 8 € tSdzlstctsdzs .

stekz’ L dz MzH dzO 1sOC By By E21s! Bklsd H>
fsH Bdzdr fteduyddz ' sodwLOd L' MfOdzOR OcC

ltcOntsolz yd LoodwL € ‘L f sHiStetsy Od3q ,
My smisj tod ¥ J dzdzVm a e Be]df OSSO dEdzj 6 9, s OWL
fsCtcOh dIsd " HJjdzsdW¥W®  COyYy' & HYJjtjdz ' L OASHC

t " o j d& Lo  Isdesfis’ sO fjtejHBOYZzO Odzd 2
CtcO dzgd; dOftedS dzOH, E 2009 twByYy' Jtejy' w I
dz¥ H dddgsyd 2 , ftesojHJddr [sOd3, ' f stc’ 9 dzv dz
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dzt HdddgssyJ 2 bk 1 J &zd S sBtcdIsOdz[3] fteslswetsdz Istse
Mo stesB O dzj g sdgjte' ©8 LOLOadUYUO2 Y jtejHO" I
omyf " Oy & otH(, hts &3 Misdls! jhpw®agned | &
HES dz¢ Hdded. 1 9030 ' Is: mMw, hs DottetsBO dzj ¢'
tdeh 2 hdwas fjtjJHOY , wed2 hj dzgj ftsods f
Hdzv cectteh d¢' @ OBts MOH' adzdylsotsdz 99 Oy O s/ fi
1 86 OkO 6' ¢' ' O] tex CMOhH v Istcdcas®dz] Ckts
f " Ho N jdzdms cEtech dC" 9 IsOCtsy HBoab6vwL Od L
L Is 5 2 yom wg¢ B' dzz h' Mls! odf OHEC " o n
My stcOH d ydzts, Bsy 21s! oddzd S OIsd ¢ kOMIsjted Is
stsyStso gz Hylgistet © sy kls! BOId L dzOyds dzOMmdz
l jdzd € ° mMf ©OdzOR d -9 BtotsB dzj ¢° tsdgj t6' 9
GteOH (d tc dzVv d3( , mdmisj d©zO d&3d GOtew Yytsets Is ©
G' Hiets®BOMOY ded &3 o Oezcdk@d3dH. ) Jrte J Xiifsdzts , W Cpjlz gQ "dzj
ftslsjdzy’ Odz Hdzw f jtejJ HOY' Legionell a spp,
Fdise, oCdz¢ yoOr yd L OOy jdzaj B dzOH dzOdzdgy dz' ¢
MO O ctslsj dz' . ldfOHCd rotttsBd dzj ' E
tesLfddzt o OYyodgq jds Oz | OB s BOIs ORI [5H dzv o d o
AOCIsstc Odid tedL d¢ L Oy ts tc eizb O dztiz® b CC |
fmJ to Yy dHsd dzdz' OB s tcj M tcOlststcdz LORoBtcH
Odz€ 6 sdzj O3, tcO¢ (hMBdzdots L cdzdBtl By A&t
ftod dze OIS tsC dz' s dzdes gz dzj 2 S 5L ° ) s O ' BBz dats f
oddzd S dzO wWC EMC dzOHdzj dzdz? IsjtcOf ' U ¥ ODlEth tefts
tedLdSCtsd3 st adgvdzts "L L OGOz dzs¥ fsflzozvwy'
foOoy' ‘“dals' o, wC' Sbttdibka@dzd - jsksO dzisteq difzls ©oc
OHOd&' B3z 3O B .
wdzS 2B OY' 2dzad?2 f jto' sH RottetsB d-1ar] ai'das dgj t
MitcjHdzZ7TsBHzZ &; HAEZOS BERZdEZd o  HL dZOYJ d& H s
it 6pH. |
1 sdzSlsdd3 H' OcdzsMmMisdydzd d3 Mmis Ot Ote lgfta d3 dzj d
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dzj 6" tsdzgd dz L Cdz' dg' ydzedr L tcOLC" 9. ]l Oy dzd 9 5
HiSL o tsdzw ° ftotso j Misd JU " H]d3 tsdztsec ' ydazj Isd {
Codzlstetsdzse SO ftotsW' dzOSIsdSCd L OrRotstcs 9 Odg! . ¥
o t' LdzdF *OpCHEREste dIRsS QdzS &z d2' ydz' 2 B
f tod B dzd L-8Es%. 50y zZlsdzd & * fMls Ckdz Isd o zo Odzda ,

csMmMf " sOdz' L so Odedr fOY" " dzls'"@# "L B  dz b Isv
ftotsy do O ) CGtotsdBOH ' YJ tejL L B dzt hj dzdz
tefff " tcOls stecdzd n LtcOL COn. Il d¢ sted Mis O dzdaw md
sBtesBGd (dzOGtc’ 9 Odzdz?y OBB CdMdzslsO) H dzW

ftesmlis d d3, Y otcOntBolzs ydq ddL* Sk ftsh dtoj dg
zOB stcOlststc’ 2 Ot OL 99 Gy Ogdss  Jui' j § ld3d 45 dizcf
LodyoO?2dzsets o dC tstcd Mmls Odada” . SH d&zOC , mdz" v d
fOy" " dals’ o L fsLdlsdodzedddd tojL kzdz sOIsOd]d

sMdzOB dzj dzgd a3 ' Bz dz' sjlssd3 ydtejL o0y dzde Mmlis!
CdW Syt '8 ophilpaneum’ HAd dzdats® " H Mj tcsat
dz2j Hsdz' CStsd3 C kdz IsktcOdBHigsdzdsd 2 d3j ‘Isdsthize O " 2 @z
dzj 8Bm " Hdzd2 Hd&W odH' dzj dgdg? d3' CtetsB ' 9 ; dzJ ts

odte' h Odz dets® b totsLteseyYy' BjlssH' o hw.dHCE
wozh s ' Mistslsded &3 dzgj Hsdz' € s d551€ jzaimzd X to O del bzis @
fjtc' sH, dzjsBL Hdzd2 Hd&W odH' dzj dedz® ' §

LOd®CE BEd&O odi' hOd ds* bk tGLiEsSEY'
jCojdzo Odzdzy . wdzh d B 'sigls®lzzdats ¢ tup-ef etz & d3

"dz2S 2B OY" 2 dzd 2 fJtc' BH, dzj sB = ' Hdzd 2 H dzw
MEsteslsdisd ys LOtcd 3¢ 2 BEAEZO odt' " Odz' dzs
Bsdzj Sk edgscts MjCojdazo Odedzy . [ 7]

v Btej IsdydzO ykldsjddigfleo 2 en@sdzdzv) [((lssBls's’ o Ymth |
Yy' dzt sets’ ftsMmdz HBe gedddls ‘H)s MasdEHsS © Jifcfistf s Z ts
tej Odzt desdzgz 4y O L OtcOL tdddpdcdz B3P IstsH iwe d & €
o dw o ddjegmimilas p p , Isjstejlsdydets ftotsf sdzzs yd my
hodHC" ' Mis' tasjlsitdafddsCo@BsO a8 d dz  ° fdaw' dp LhW Idrjdsw
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sfkpdz' CtsoOdedr HOdedr MistsmizL. lpneigrophilg Wic,” M1
LOLoadyuO?2 MY temii3Es Od2dzOdO L & dgthy z Bz j & off WsH dzws
fnJ tc s G licgndudiophilds © d3Os Is! o dshilz i IsjdzdCelZ dif Is z tc O «
(ftedBdzdL dzgts dzO0 15% B' dz' M § ototsy O f tstc' o
[ JdlsOmls' O 286t Cdzjc). [ 8]

1]t Legspme(l @LodyoO?2 dd&OyY' dzj dzO dzO 16 S
HjwECdn Hisfhdz' HY j,dzdzt DB j'L,f JykeO" I "fior dz@C Az
Hisfpdz' H Y j dzdg CAPNETZ, nsYyoO A Hets dzpa " t$ dzg
HsSf Bt G 58 légonellss pp 1 [t , dzd  j§ 60% L dz
f " HisejtwHdlsd MjCojdzzoOdzdz" &5 11 s, fJtedfkzms
LO HBftd@setsy SOCdna WOdORY t6J dpdets, ,mdd ®$ dn lsdBjo
B'dz hj HOddr ftes M j ydqWw " ydz s .

slznd?2 COhjdz, wWGCd2 ' dStsdzd ftsedwL Odzd 2
slstcd 3O dzdz" tcJ MY ' Olsstcdzdn LGOLE &8 ' L GEBHE
L dzOydets B A3 M ¥ yd ¢ ddgdC ' ISyl @ oOQ@iEfEEH. € Odz' * b S
1 [t ¢ ¢ 0L Odecpneuniophilastspdz® o dwedlsd o My y" |
L odMmtsC st yYkls dsHadzOfls tc j (L2800 Ws)Olsd H sMdz" H Y J
odioOHEC 8 SO ' LddBd 1/t Me ' HyYyOls: Bt Is
dzd 3 Y @50%)3 [

[ Mdztseo dz' BEd3d dzls d :

1. skdz sdolkzo Odzdz?" SO o dH' ' dzj dzdzv dzj ¢ tsdz
MisOdzH Otclstsd3 H'® Oc dzsMisd €

2. [ Mdz' HY J dedz? Odzsdcj dzz fMmJ y’ ‘ zO2 B
H' OcdesMisd ytkd dzO B j Bz20dg, L d BOs Isi'difrtled d Is § & dzd
hlsOdR' @ mMAb3/ 1, Lézgi heedVy aOgdieumophil a

3. dwjttsdze' W dzgJj ' HatHdI! HA&Y dzj ¢ O2 dat

4. 1t kB Ok dgsdzgz yOMm* L OteOL tetsL ¢ dzw
o dB KL H dzv Legiogetlas ¢z p dzdzv v C d 2 9. j Ostg) j LIsfdj vz
Y dudW ' ydz' mis: , ykzlpR oi3mstsH " Mizow HE J Msts g fr
hodHhj HAV ttOddz 8° H' OcdesMmisd s d
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5, styjdzg Bk SCStets ' MdBilstsdkd L O0d ¢ Ot
fdoj odssdz’ * , fsoddzjdz ftets2Isd Isj Miskzeo Odzdz”  dzaC

6. [ sSdz HYf Gad® - ° o Isl@gioealdfdpo O dzdzw

t sLMdz Hzo Odedzy M OkzOR ' & rRottesBd dzj 6" 5
hts IsyStsej HYJjtojdzts ' HHOfMIs! o jdzds 2 ¢
OjtetsL sdz' 9, wCtletsLdgSyizlds ¢ daEOk Ised dzdHSB ' Z20zs By ¥ te dk IS
o L sdzOdzdzd~ " dzydHjdzls® @ "L IsOSCdBBd odCted
GteOH d tej dz' Hy §tstfjtejHds Hisfdz' HY J dedzv MY
9"  HMISIO& CIB0 9" H HY J 6] dzO. [ 10]

[HdAZOC BOGCOIts MfOdzOR' & HJ Bsdmisicizstsd d
ZOo ' sde sées MjtejHsadh O SO W' LdydzO ¢ j Gt
tc ts dz . o dL dzOyj dzdz’ (oW jHSHGoddz'  tdrisfLfifils j&dedO dagiw
My tseo " N jdedagw OB Is! odt’ h Odzr dgj L dzgOyJ dadz H
Bsy kzls! headHCt tosL o d®isdemv o PO MY tcaf yif @" IS’

s s dzls tg ts dz My OdzOR ' o ~noBtesB ( dzj ¢ ' tsdzj tc
tsls tc d B30 dzdz' sfdmMseadn j§ " H]B st yddas HO
"l stedzsOy "t o HdzW o d L adfOtayy sdfozry J Hiapg! tc j LIEDR tSIs1O
1dL €d2 ' sfr §Hi3§ ozt 57 MisOdzdz' = MY Odz
tcsLmMdzZ Hzo Odzgdz" &3 ' offtcsOo OH Y J dedzW d3 L On tSH " 9

[ dzv fsBlkHtsod jf' ' HjB tsdzsc' ydas’ ¢ Otclsdd
B My’ dzj sBR " Hdz HjLIS Odh st dzH Grddasfa ’ ts o Critpditgts |
dzj BBHdzsMIs® SOC By dRsy@d? JIsdise dzo dif tsicq dgls Ot
10 Bmdztso " stct ~otstesBd Mdz' H odL dzOyd
htsB MfwWwdizo Olsd SO odL dzOydlsd ft' HicdBj IS
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Introduction.

When adamantarkacetic acid methyl ester reacted with phosphorus
pentasulfide indioxane, adamantarfethioacetic acid methyl ester was synthesized
for the first time. As a result of its reaction with piperidine, the corresponding
thiolester, adamantarieacetic and thioaceti acid Npiperidylamides, and
N-methylpiperidine are formed@ased on the comparison of the obtained results with
those similar to the esters of adamantitiionecarboxylic and thionpivalic acids, a
variant of the mechanism of this reaction is proposed.

Aim. It is known that the presence of bulk adamantyl radical significantly
affects the course of chemical reactions [2].

In [1] we described the synthesis of the methyl ester of adamahtane
thioncarboxylic acid (13) and showed that when interacting with idiperinstead of
thionamide formation it is isomerized to the ester of thiorcarboxylic acid (16) and
converted into the piperidine salt of theanse acid (14), accompanied by

N-methylation of piperidine.
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Results and discussiomn order to study the spatiaffect of the carbon radical
on the direction of the reaction of thionesters with piperidine, the behavior of
adamantyll-thioacetic (2) and thionpivalic (9) methyl esters in this process was
studied in the present work. In other words, those substratekiam steric factors
play, respectively, a smaller or larger role.

Thionesters (2) and (9) were synthesized in dioxane by the method developed
by us [1] and isolated by column chromatography on silica gel with yields of 72 and
69%, respectively. The reamh was monitored by GLC. The IR spectrum of
compound (2) contains an absorption band at 1258, evhich corresponds to the
valence oscillations of the C = S bond, and the PMR spectrum in the refgion
3.9ppm. there is a singlet of protons of the metgdup. The corresponding signal
for the thionester (9) is observed at 3.95 ppm.

As a result of half an hour of heating the thionester (2) in anhydrous piperidine,
taken in large excess, after distillation of the latter was isolated a mixture of
compoundsTable 1).

0 0

R P,S S CsH N
{OCH 4310 R-{_ st R \/@ ® + RY
Dioxane OCH, SH,NHC;H,, NGCsHj;

1), (8) ), (9), (13) (3), (10), (14) 4), (11), (15)

S 0 o
+ R—< + R + +  CH;3;NGsHy,

NHCsH, SCH, OCH,
® (6), (12), (14) Q)

CHyN-= < :N'
R= @CHZ- (1-7), (CH;);C- (8-12), Ad- (13- 16)

The presence of adamantah@cetic (4) and thionoacetic (5) acids in this
mixture of Npiperidylamides was determined by GC and PMR methods by
comparison with samples obtained from adamaniaaeetic acid chlade.

Thus, in the PMR spectrum of thioamids),(the proton signals of the
Umethylene groups of the piperidine ring are observed in the form of two broad
singlets at 3.63 and 4.20 ppm, apparently due to the inhibition of rotation around the

bond = C- N. shear of these protons in a weak field in comparison with amide (4)
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Thiolester (6) was isolated by column chromatography as a sample with a

content of 57% in a mixture with the original thioneq®y and ester (7). In the IR

spectrum of this mixture, the absorption band of carbonyl groups is observed at 1680

and 1730 cril, which corresponds to their absorption in thionester (6) and ester (7).

In the PMR spectrum there is a signal of protons ofS&t group at 2.05 ppm,

which is shifted to a strong field in comparison with esters (2) and (7)8% and

1.4ppm, respectivelyAssuming that amide (4), as in the caseadamantand-

carboxylic acid Npiperidylamide (15) [1], is formed from salt (3)yg tried to detect

it by lowering the reaction temperature.
However, only amide (4) and thioamide (5) weletected in the synthesis at

20A C

I n

guantities

of

9

and

91 %,

respec

slows down as the reaction temgara decreases. This is confirmed by the data of

the experiment conducted in an airtight container at 160 and2¢lable 2).

Table 1
Properties of thionesters (2), (9) and products
of their reaction with piperidine
B Yield?, Melting point,%° PMR spectrum, UR spectrum,
Comp. % (retention times) U ppm smi*
2 72 (900) 2. 44 3(.28) ,(31)| 1250( & 9=
4 48 46-48(828) 1.88 3(.243) ,( 41 )| 1610(C= {
5 32 91-93(1332) 2.73 3(.23),, 4.20| 1250( 4 9=
6 10 (468) 1.13 2(.2Mm5) ,(31)| 1680( & =
7 3 (306) 3.45 (31) 1730( & =
9 7 - 1.03 3(:M5) ,(31) -
10 54 - 2.93 8(.410) ,(21)
11 27 38-40(144) 1.10 1(.95) 3(. 815)(,41
12 18 - 2.10 (31)
Note.At*1 0 6 °f&or @mpounds derived from acid chlorides.
Table 2

Yields® of reaction products of thioester (2) with

piperidine at different temperatures,%

Compaund 20% 1064° 160% 220
4 9 48 69 89
5 91 31 19 5
6 - 10 11 5

Note.? Submit GLC.” The boiling point of piperidine at atmospheric pressure.
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As can be seefiom table 2, an increase in temperature leads to an increase in
the amount of amide (4) and a decrease in the amount of thioamide (5). Salt (3) was
not found in any experiment. However, in the distillation of piperidine, as in the case
of the reaction wh a carboxylic acid thioester [1],-Methyl piperidine was detected
in an amount corresponding to the amount of amide (4). This confirms the
assumption of the formation of amide (4) from the piperidine salt (3).

The reaction between thionester (9) and pdmee was performed under
similar conditions (30 minutes, boiling piperidine). A mixture of compounds was
formed (Table 1), in the PMR spectrum of which signals at 3.35 and 2.93 ppm were
observed, whi c h a p-pratong of thé piperidieehgoim gmide o t
(11) and salt (10), respectively. compare with [1]). In addition, the formation of salt
(10) indicates the presence of a signal of protons of the groyp &i18.3 ppm The
s hi f tprotan$ in the PMR spectrum of amide (11), obtained froralip acid
chloride, completely coincides with the above. The signal of protons of the SCH3
group in the thiolester (12) was observed at 2.1 ppm. (2.05 ppm for thiolester (6)).

Thus, as a result of the reaction of the thiorester (9) with piperidine,ths in
case of adamantgontaining thionesters, the formation of the piperidinium salt and
iIsomerization to the thiolester occur. The yield ofméthylpiperidine was not
determined in this experiment.

It is known that the first stage of the reaction of thogenous base with
carbonyl or thiocarbonyl compounds is the addition of a carbonyl or thiocarbonyl
group and the formation of adducts (17). Further transformations of these
intermediates are possible in several ways. In the reaction under studyu#he us
decomposition of intermediate (17) with the formation of thioamide (5) occurs only
in the case of ester (2). Unusual ways of decay of the adduct (17) will be realized for
all thionesters, including thionester (14), the properties of which are desurifidd
Isomerization of thionesters to thiolesters occurs, in our opinion, by converting the
adduct (17) into an intermediate (18) through the transition state (A). It is known
from the literature [3] that thermal isomerization of thionesters to theseproceeds

strictly intramolecularly and obeys firstder kinetic laws. In some cases, it is
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explained by the participation of ion pairs [4]. Based on these data, we proposed
structure (A) as a transition state. This transition state is an ionic véqasevanion
Is stabilized by delocalization of the charge between oxygen and sulfur atoms.

As can be seen from table. 3, in the case of the most bulkiguittradical,
the yield of thiolester (12) is not the lowest.

However, as the volume of the suhstit decreases, ie with the transition to
adamantyl (thiolester (16)) and adamantylmethyl (thiolester (6)) radicals, the yield of
thiolester should increase. In the latter case, it becomes possible to realize the
transition state (B), which leads to therrfmtion of thioamide (5), because the
transition states (A) and (B) are similar. Taking into account the total yield of
compounds (5) and (6), the yield of thiolester (12) having &btextl radical will be
the lowest.

To understand the causes of this q@@draenon, it is necessary to take into
account that in the ion pair the anion is more solvated than the cation [5]. Therefore,
the reduction of anion energy due to solvation will be crucial to stabilize the
transition state (A). As the volume of the radigatreases in the series of
adamantylmethyl, adamantyl, tdrtityl, steric barriers to the solvation of the anion
increase, which increases the energy of the transition state and, thus, leads to a

decrease in the rate of thiolester formation.

Conclusions. The formation of piperidinium salts from intermediate (17),
accompanied by Mlkylation of the piperidine molecule, involves the participation of
another piperidine molecule in this process.

Therefore, structure (B) was proposed as a transition stateshich the
transition of a methyl group to a nitrogen atom occurs without charge separation. In
this case, the influence of steric factors must be offset by the neutrality of the
transition state. However, due to the importance of such an effect on tpettoa
directions of the reaction (isomerization, thioamidation), the salt yield during the

transition from terbutyl to methyladamantyl substituent decreases (Table 3).
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G?)HS)NCSHW ?CH/a
2,9,13 R—C —OCH; R—C —8N8H5H10
’\IlcsHm A 'l‘C5H10
17 18
c B
'4 \CEH3OH -HNCSH&
3,10, 14 + CH3NCgH4q 5 6,12, 16
t | -Ho,S
4,11, 15 R = @— , @CHz , (CHgz);C—
— NCsHqg =—N:>
R>C<i,:;CH3H2®NCSH1° R\C/S\:H—ﬁHCsHm
H10CsN © H1005N/ \(I)
A CHy B
R\C/’O/hcgjil_cs"'m
® o XN _x Y/
H1oCsNH,S 'Tl ----- H
CsHqo
Table 3
Yields of reaction products of thioesterg2), (9) and (13) with piperidine,%
Compaund Solttiolacidet Amide Thiolester Thioamide
9 82 (101 11) 18 (12)
13 57 (14) 29 (16) -
2 48 (4) 10 (6) 32 (5)
Note.? Data from [1].
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Annotation. Complex technical objects in modern ®ig are extremely
important. We are talking primarily about various radiectronic complexes for
military and special purposes, radar stations, automated control systems (air traffic,
energy facilities, etc.). The state's defense capability, economidatgeand the lives
of hundreds and thousands of people depend on the level of reliability such facilities.

Such objects belong to the class of recoverable objects oftdomgrepeated
use. They tend to be expensive and costly to operate. To ensueguired level of
reliability during their operation, maintenance is usually carried out, the essence of
which is the timely preventive replacement of elements that are infailore state.

Keywords: maintenance, object of military equipment, regulatedntenance

of military equipment, costs for the cost military equipment

Complex technical objects are understood as objects consisting of a large
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number of different types elements (tens, hundreds of thousands), each of which can
be a rather complex tkoical device. Elements can be electronic, mechanical,
electromechanical, hydraulic, etc. The heterogeneity of elements leads to the fact that
different elements are characterized by fundamentally different physical processes
(and, consequently, rates)aggradation, leading to their failure.

The objects under consideration belong to the class of repairable objects for
long-term repeated use, and during their operation, maintenance is usually carried out
to maintain the required level of reliability. Maenh ance ( MS) i s unde
of operations or an operation to maintain the operability or operability of an object
when it is used for 1ts intende2lAlgour po:
when used as intended, only MS will be consede

During operation, an object at any time can be in one of the following states:
serviceable, operable, inoperable.

The object can be used for its intended purpose only in good or good condition.
Restoration of a working or working condition is carrad at the expense of current
repairs. The MS is usually carried out only when the object is in working order. If by
the time of the start of maintenance (or in the process of maintenance) there was a
complete failure, then the object is first restored], gren maintenance is carried out.

The essence of MS is to prevent some part of failures by replacing individual
elements, cleaning, lubricating, adjusting, etc. (which is why MS is often called
prevention). In modern technical facilities, in the vast migj@f cases, maintenance
Is reduced to the replacement of elements (liquids, oils, etc.) that are iroedere
state.

The task of optimizing parameters strategy maintenance "on condition” (MC)
with a constant monitoring frequency can be representtdll@ss:

T(E U, T.)2T°; (1.1 a)
G (E. U, T0)- min, (1.1Db)
whereT - is the specified required value of the mean time between failures of

object;
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E.., U.,andT, - are the sought optimal values of corresponding parameters.

It was already noted above that this problem cannot be solved by rigorous
analytical methods of optimization, only an approximate solution of the problem is
possible. Let us consider a technidae the approximate solution of problem (1.1),
based on the use of a simulation statistical model and software that implements it
(ISMPN program).

First, let us describe the technique formally, present it in the form of an
algorithm that is implemented layuser (expert) in a dialogue mode with a PC. Later,
we will consider the technology of software application in solving the problem.

The algorithm for solving the problem is shown in figure 1.

+

. » and initiates the variable which is

Operator 1 creates empty s&$§ andU

used to count the number of steps in finding a solution. ThEsé$ used asurrent
set of serviced elements (one element taken from the set will be added to it at each

step E_)). The setU,, is used to memorize the found optimal values of maintenance
u. . levels of elements included in the 4.

Operator 2 formsiumberk of the next (current) step of search process.

Operator 3 selectsth elemente, from the setE_, and adds it to the sé’ ..

Operator 4 builds (programmatically) graphs of functiofg(T.) and c; (T.)
depending on the frequency of maintenamce

u, .(T.) - is the optimal value of maintenance level feth element, satisfying

the condition:

0o (T) 16, (EUZ,T) - min, (1.2)

whereU_ ={u_,,..-.U.. ;U .} - is the set (vector), in which_,,...,u, ., - are

optimal values of maintenandéevels of elements found in the previous steps, and is

varied of maintenandevel for the elemeng,...,e_,, optimal value ofvhich must be

found in accordance with condition (1.2).
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Figure 1. Algorithm for finding o pt i ma | parameters of mai

conditionodo strategy with a const al

The vectoiU, in (1.2) differs fromU_, only in thatU/, found optimal value is

substituted ak-th componenu, (T.).

The valuec] (T,) - is the unit cost of operation obtained at the optimal value of
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maintenance leval_ (T.):

C.(T) =G, (Ec Ui To) - (1.3)
Operator 5 determines the optimal (conditionally optimal) value of the control

frequency in the current stdp', satisfying condition:
¢, (T.)=minc; (T.). (1.4)
Operator 6 determines optimal value of the maintenance lgyel
Uge = U (To) - (1.5)
Operator 7 stores found valug, in the database, thereby preparing database

for subsequent calculations.

At this stage of calculations, we have obtained a conditionally optimal solution

to the problem (optimal provided that there is a set of serviced eleBgiits
STO; =(E, U T.).

Operator 8 determines the mean time between failures of the oRQject
achieved in current search step:

T, =T,(STO;).

Operator 9 checks the conditidyi 2 T.°". If the condition is satisfied, then the
obtained conditionallySTO optimal solution is taken as the final solution to the
problem (operator 11):

STO,:=STO;.
In this case, the process of finding a solution ends.
Otherwise, fi T,” <T;!, statement 10 is executed, which checks if all of the

elements fromE_were used in the search for a solution. If nbt<{EbL), then

operator 10 transfers control to operator 2 continu@tbeess of finding a solution.

If at some step all the elements selected fiypare exhaustedk(=|E, |), then

this will mean that the original problem (1.1) has no solufigf given requirement

canna be met.
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If, despite this, the task still remains relevant, then to solve it you need:
- to increase the level of reliability object;

- expand the set of potentially serviceable itfg or
- to reduce the required level of facility reliabil Ty,

Conclusions.The developed methods for determining the optimal parameters
of various maintenance strategies are tested on specific examples. As test objects, on
which the methosl were tested, we used objects that significantly differ in
composition, structure, and reliability. This made it possible, on the one hand, to
demonstrate the applicability of the developed methods in various conditions and, on
other hand, to study the maproperties of the optimal strategies of MC and
Amai ntenance by resourceo. The resul ts
the preference of MC strategies in com
strategy. The results of the applicatioh the developed methods confirm their

practical applicability for real technical objects.
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Introduction. Compliance with the quality of products in restaurant
establishments with internal and international standards is a necessary condition that
determines their competitiveness and directly affects the overall image.

Actuality of the theme. Organizing food services in restaurant establishments
must comply with safety and food quality requirementsi][LAdherence to the
principles of the HACCP system allows for the optimization of technological
processes, reduces losses from the production dfeiroducts by identifying
nonrcompliance at early stages of production, and ensures the safety of products
through traceability along the entire food ch&nd.

The quality of sauces is established during their development, ensured during
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production,and maintained during storage and distribution by strict adherence to the

requirements outlined in regulatory and technological document&idh [

The research goals to identify critical control points and corrective actions in

the production of saucas restaurant establishments.

hazardous factors at each stage of sauce production in a pizzeria was conducted,

Results and discussionAccording to HACCP principlegl-5], an analysis of

which involved their identification and assessment (TdbleFive aitical control

points (CCPs) were identified at the stages of raw material acceptance and sauce

storage. CCPs are associated with hazardous biological and chemical factors.

Table 1

Critical Limits and Corrective Actions

CcC Raw Material Critical Limits Corrective Actions
P
Stage of Procurement (CCP 1) and Raw Material Acceptance (CCP 2)
1,2 Beef, pork, and 8 Ar@wer (unless otherwise specifig Reject the product; supplier
chicken bones, by legislation); packaging must be inta] inspection; personnel training
rendered animal fat,| and undamaged; products must not
margarine close to the expiration date at the time
delivery
1,2 Fish -1 2 oAl@ver (unless otherwise Reject the product; supplier
specified by legislation); packaging mu inspection; personnel training
be intact and undamaged; products m
not be close to the expiration date at t
time of delivery
1,2 Celery and parsley | Raw food must be separated from rea Reject the product; supplier
(root), carrots, onions| to-eat food during the entire delivery| inspection; personnel training
tomato puree time; products must not be close to th
expiration date at the time of delivery
1,2 | Salt, sugar, bay leaf, Packaging must be intact and Reject the product; supplier
black peppercorns, | undamaged; products must not be clo, inspection; personnel training
citric acid, wheat flour to the expiration date at the time of
delivery
Stage ofRaw Material Storage (CCP 3)
3 Beef, pork, and 8 A @r lower (unless otherwise specifi¢ Retemperature; consider if the]
chicken bones, by legislation); packaging must be inta] products are safe for use; dispo
rendered animal fat, and undamaged; products must not of haardous food products;
margarine exceed the expiration date; residues ( personnel inspection and trainin
cleaning/disinfecting agents
3 Fish -12AC or | ower ; pg Retemperaturegonsider if the
intact and undamaged; products must | products are safe for use; dispo
be close to the expiration date; thawe of hazardous food products;
when the core temperature reaches| personnel inspection and trainin
between AC aA@ 5
3 Celery and parsley Products must not be close to the | Personnkinspection and training

(root), carrots, onions
tomato puree

expiration date at the time of delivery
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3 Salt, sugar, bay leaf, Packaging must be intact and Personnel inspection and trainir]
black peppercorns, | undamaged; products must not be clo
citric acid, wheat flour to the expiration date at the time of

delivery
SauceProduction Stages (CCP 4b)
4 Finished sauce Core temperature of at least 85C Continue heating or cooling the
(unless otherwise specified by sauceuntil the objective is

legislation) for no more than 4 hours, ¢ achieved; consider if the produg
core temperature betweelA0C a /A @ is safe for consumption; dispos:

for no more than 3 days of hazardous food products;
personnel inspection and trainin

5 Finished sauce Serve at a minimum core temperature| Continue heating the sauce unt
63AC: do not serwv the objective is achieved;
contaminated consider if the product is safe fd
consumption; disposal of
hazardous food products;
personnel inspection and trainin

Based on safety and quality monitoring results for the mauces, critical
control points, critical limits, and corrective actions in case of their exceeding during
the production and handling of main sauces in the pizzeria were established and
developed.

Conclusions.Developing an HACCP system for a pizzeria ensures the analysis
of hazards and control at all stages of sauce production in the establishment. Its
implementation makes this process safe, and as a result, customers of the
establishment gain confidence iretbafety of dishes, contributing to an increase in
trust in the establishment and raising its reputation. Consequently, the establishment

gains a significant marketing advantage in the highly competitive restaurant business.
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Annotation: This article presents the problem of processing user inquiries
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The development of modern science in the field of artificial intelligence allows
delegating tasks of various complexity to it. Among them, it is worth highlighteg th
NLP task.

NLP is an important direction in computer science, artificial intelligence, and
mathematical linguistics that focuses on studying tasks related to computer
processing of natural language [1, p. 2].

The scope of NLP usage is extremely broad hWvithis field, various tasks are
considered, such as text data classification, text data clustering, development of QA
models, speech synthesis, semantic text search, and more. Accordingly, user inquiry
processing falls within the domain of NLP issues.

The main goals of this article are to review existing methods and tools that are
advisable to use for user inquiry processing.
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As mentioned earlier, the NLP field deals with solving many problems. To
address the task of user inquiry processing, you nee@fés to the following
categories of NLP tasks:

0 Categorization [2, p. 5]

o] Building QA-models [3, p. 3]

The task of user inquiry categorization is solved using various techniques,
including conventional methods such as KNN and Linear Classifier. Accordegly,
inquiry assigned to a specific category can be examined based on the characteristics
of that category.

The main feature is the need to process inquiries in such a way that they can be
represented in a numerical form. The accuracy of the transformatiermiiees the
accuracy of the categorization models' performance.

As a method of text transformation, models such as Wordikec
Transformers, and BERT should be considered [4, p. 268]. The implementation of
categorization models can be done using I@bitional methods mentioned earlier
and neural network architectures. Architectures such as CNN, TextCNN, can be
highlighted as examples of simple neural networks for working with text data. In
addition, hybrid architectures can also be effective.

QA mocels are characterized by their ability to generate responses to user
inquiries using various sources of data [5, p. 1]. There are QA models that, while
trained on specific responses, can also search for answers in specific data sources,
such as database%s.drawback of these models is the need for a large amount of data
for training in order to achieve high levels of accuracy.

In the role of a dataset, the most relevant dataset to use is open data on
electronic petitions because they accurately refle@mniad submissions. To increase
the dataset's size for the purpose of improving model training, it is necessary to
employ the data augmentation principle.

The task of processing inquiries was considered as a classification task. In
order to conduct the research, models were trained using the collected dataset. After

obtaining the model evaluation results on the test data, the following model
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configurations wre identified, as listed in Table 1.

Table 1
Results of model evaluation on test data
Model Accuracy (%) Execution time (seconds)
SVC & Glove 954 2.400
TextCNN & Glove 934 1.286
BERT 954 50.971

Thus, having conducted an analysis of this subject area, specifically the
application of NLP to address user inquiries, it can be concluded that at the present
time, it is extremely promising for further research. Existing tools for solving tasks in
the field of NLP are constantly evolving and improving, providing new possibilities
in language processing. Meanwhile, the demand for software systems in this direction
continues to grow, as automatic user inquiry processing not only optimizes this
process butlao makes it more efficient.

Furthermore, the presence of software products on the market that allow
solving similar tasks speaks not only of high demand and a wide range of
applications for this type of software systems but also of the demarsbltdions

adapted to various needs of end users.
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Annotation. It is conducted the test on the stand the details of hydraulic
hammer after strengthening in order to define the influence of different forms of
strengthening on their capacity for work.
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work.

Introductions

To evaluate the use of various surface testing methods for the durability of
hydraulic hammer parts, bench testing was carried out at the Mashhydroprovid plant.

The stand (Fig. 1, 2) consists of a stationary frame on whibtlydaaulic
hammer 1 is installed, connections via flexible hoses 2 to the hydraulic system for
adjusting the oil pump 3, pressure gauge 4,-sffutalve 5 , throttle 6, filter 7 , oil
tank 8 of the vibrating system, to place the pressure sensor of tiseirpréise 9,
pressure sensor of the pressure line 10, device for vibrating the fluidity of the striker
11, measuring capacity 12, strain gauge vim monitor 13, oscilloscope 14,

thermocouples 15 and 16, connections to writing device 14| [1
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Fig. 21 Scheme of the stand for testing a hydraulic hammer

The stand is working as usual. Before adjusting the operating process
parameters of the hydraulic hammer, pressure and drain pressure seesses to
special linen stand. Then fill the oil tank of the hydraulic system with a working
environment of the required brand and for the additional control unit of the pump,
install a minimum amount of operating fluid. At the same time, turn on atldtiees
of the vibrating system to warm up for a maximum hour, as indicated in the data
sheets of these devices, and the drive motor of the pumping station. [5] Changing the
amount of pump flow at a frequent stage and changing at the skin level the afount
throttle pressure that has a reaction on the hydraulic hammer tool, record all the
parameters that are being adjusted. During testing of the empty device, a vice was
opened from 132 to 620 MPa-T%

Aim

The working parts of the hydraulic hammer wer®nitored, which were
manufactured and hetakated to a hardness ofi42 HRC. [811] Testing were
performed on a stand for 1000 cycles per vantagen. After 250 skin cycles, the devices
were dismantled, the nature of damage to the working surfaces wamesaand
recorded.

After 1000 guidance cycles, the diameter of the housing channels in the zone
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| mmedi ately increased to 125.3 mm, the
by 0.3 mm, i by 08%man. Thé&wearofdhe peak (div. sn&lshould
be approximately 0.3 and 1.2 mm. The signs of wear on the working surfaces of the
parts, i n the form of mi nor scratch r
(di v. Fi g. 4) after 250 cycl es a@ycleswear
and on the top ix parts (fighters and hulls) consistently after 300 and 500 cycles. The
signs of wear on the working surfaces of the parts, in the form of minor scratch
mar ks, appeared on the peak in zanthe A F¢
bushings in zone AB0 after 450 cycl es,
consistently after 300 and 500 cycles.

The tested parts of the device were cleaned to remove carbon deposits, washed
in an extinguishing agent and subjected to Hugeaphic examination. [125]

The centr al part of the striker (zor
diameter with a smoothed surface. Near the central area one can sskaped
zones with a relief, created in part by short folds, which indidhe radial
straightness of the figure. 5) . Zone Af
of the surface (div. Fig. 3). There, wear of the surface metal is indicated, as
protrusions and depress®fborozen) are marked. [ED]Zone nABO tW®wexpan
lower part of the surface, and is characterized by intense hardening of the metal with
a shiny, smoot hed, peeling surface. Zor

of the surface metal.

Fig. 317 Hydraulic hammer test stand (general view)
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Fig. 47 Scheme of the stand for testing the hydraulic hammer

On the surface of the housing channel, soot and color of the escape are noted.

Fig. 4 shows a picture of damage to the working surfaces of the pick and
sleeve. The nature of the wear of thesespiaralmost identical to the damage of the
upper parts. There is more intensive wear of the peak in zones "M" and "F" compared
to the corresponding zones of the fight.

Materials and methods of the study

When performing a micrexamination and in thieactures of samples cut from
the hull and strikers, a significant number of cracks were found in the surface
volumes of the material of the upper and lower parts (Fig. 6).

On the upper parts, there is a greater number of cracks of radial and mesh

orientaton (see Fig. 5), on the lower parts there are single cracks (Fig. 6).

Figure51 St ri ker after operation: sur
The distribution of cracks on the surface of the working areas of the parts is

199



uneven. On the striker, the cracks arainly concentrated in the "M" and "F" zones
(see Fig. 6), on the hullin "B" and "C". The cracks are most densely located on the
battle; they have a radial orientation, tangential ones are much less common. In some
places, the merging of individual taggial cracks into one ring crack is noted. In
fractures, the cracks have the appearance eflmped areas with a clearly defined
border. The walls of the cracks are smooth, significantly worn and have a dark shiny
shade. The depth of cracks on the badyg striker is up to 0.3 mm, on the sleeve and
peak- 0.1 mm.

The cavities of the cracks are filled with oxides of a light gray shade almost
throughout their depth. In all cases, the cracks are located in the zone of structural
changes and sometimes extémayond it by 0.10.15 mm.

When studying the microstructure of the surface layers of all the studied parts,
zones of structural changes are observed. The depth of these zones (see Fig. 6, 7) or
the strikers ("M", "F") is 0.180.3 mm, on the body and slee¢&", "C") - 0.10-

0.18 mm. They have a structure of martensitic and thmastensitic types. On the

rest of the surfaces, structural changes are observed in individual areas up to 1 mm
long and up to 0.03 mm deep. On the cesstion of the hull (zonéA"), the
formation of knots of metal adhesion, slander and wear of the surface layer is
observed. In the zones "B" and "C" there is defamation and microcutting of metal
with the formation of a foldike relief oriented along the forming channel of theeca

(see Fig. 3). On the surface of the hull channel (zone "D") there is wear, nicking and
flaking of the surface of the nicked layer.

Results and discussion

Analysis of the table. 1 allows us to conclude that the mechanical properties of
the material ot he cas e, striker, lkthe sequiremgrds ofp e a |
operation During the study of the macrostructure, it was established that the metal of
the parts is dense, there are no defects of metallurgical origin (Figs. 8, 9).

The microstructure i®f the sorbite type, uniform in the cressction of the
parts.

The microhardness in the zone of structural changes exceeds the microhardness
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of the base metal of the parts byi23 times and is HV 6380 (HRC 5759).

The chemical composition of thmaterial of the investigated parts ngeéte
operational requirement¥he hardness of the material of the casings, strikers and
picks is almost the same in the cregstion of the parts and is: casingiRC 43 45;
sleevel HRC 42 44; butti HRC 43 44; peaki HRC 39i 40.
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Fig.7iStructur al changes in peak and
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Fig. 81 Macrostructure in the diam. plane: ai housings; b- bushings x100
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Fig.9TMacrostructure of the peak,

The mechanical properties of the material of the parts were determined on
samples cut I n the axial and tangent.i e

mechanical properties are given in table 1.

Table 1
Mechanical properties of the material of the parts
The name o Direction cutt. o Mechanical properties
the part samples Sg s0,2 S% S% KCV
MPa MPa J/CI’T?
1 2 4 5 6 7 8
. axial 1450 1460| 1360 1370 14,0 15,0| 56,0 59,0 48
Cylinder
(body) tangential 1460 |1360'1370| 13,0 45,0 AQi 42
axial 144Q 1450| 1330'1370| 13,0'14,0| 54,0 56,0 34
Peen
tangential 144Q 1490| 1350'1410| 12,0'13,0| 42,043,0| 34i82
Bushi axial 1465 1480| 13701390 14,0116,0{ 54,0 59,0 46i 48
usnin
9 langential 1475 | 14001410| 13,0 |480510 48
Working too@xial 1320 | 1250'1260|16,517,0/62,0 64,0/ 6872
(pick) tangential 131011320| 1250 |15,0117,0/54,056,0| 5458
Conclusions

1. The nature and degree of development of damage, the features of structural
changes and the type of cracks detected on the bagiijng, peak and striker allow
us to conclude that the developed and implemented method of testing models
provides comparable load conditions and, as a result, similar structural phase
transformations and material damage of real parts.

2. Damage to the working areas of the body, bushings, spikes and striker has

an identical character with the maximum degree of development on the curved parts
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of the surfaces of the partsthe zones of the most intensive sliding of the
counterbody material.

3. Destruction of the material of the device parts includes defamation,
deformation, displacement and peeling of the metal layer, the formation of adhesion
nodes and their wear in miceyeas.

4. The degree of damage to the working areas of the case and kiee istri

greater compared to that observed on the peak and sleeve.
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UDC 620.192, 621.432
MODELING OF LOCAL DAMAGE TO BEARINGS DUE TO ENGINE
LUBRICATION SYSTEM FAILURE

Khrulev Alexander
Ph.D, senioresearcher
International Motor Bureau
Ukraine

Annotation.

The analysis of the condition of the crankshaft bearings of automobile internal
combustion engines in the event of oil supply breakage and cessation of them was
carried out. It is noted that this failure is one of the common causes of damage to
rubbing pais in an operation. In such cases, the different groups of bearings are often
damaged, which cannot be explained within the framework of existing models of
lubrication of plain bearings.

The purpose of the work is to develop a mathematical model of pllystor
connecting rod bearings in emergency mode, which would take into account the
characteristic features of the bearing design. Depending on the nature of the damage,
this helps to determine and explain the causes of bearing damage if it occurs in
vanous modes when operating conditions are broken.

Keywords: crankshaft bearings, lubrication, operating, damage, failure,

modeling.

Introduction .

As is known, main and connecting rod bearings in internal combustion engines
have different structural oil spfy devices [1, 2]. Thus, the main bearings are
lubricated with engine oil supplied to them from the engine sump by an oil pump
under pressure from the main oil line in the cylinder block. At the same time, oil is
supplied to the connecting rod bearingsirthe main bearings through raegadial

oil channels made in the crankshatft.

206



Damage to engine bearings is always or almost always local in nature, when
some groups of bearings are damaged and others are not, and vice versa [3, 4]. The
reason lies imifferences in the lubrication conditions of different bearings, as well as
In engine operating modes, especially after a failure in the lubrication system.

In the process of investigating the causes of malfunctions in the engine
lubrication system, the Bowing main and most common types of damage to
crankshaft bearings are wusually i1 denti
data [7, 8], they can be divided into 3 main types:

1) most or all connecting rod bearings are damaged (Fig. 1),

2) most orall main bearings are damaged (Fig. 2),

3) both the main and connecting rod bearings are damaged (Fig. 3).

Despite these obvious features of bearing damage, practice shows that some
specialists, when determining the cause of such failures, do not takecodunt the
observed difference in the degree of damage to the main and conrod bearings. As a
result, reports and conclusions indicate causes of lubrication failure that directly
contradict the existing signs.

For a more accurate evaluation of all fastaffecting the supply of oil to the
connecting rod bearings in emergency mode after a failure in the engine oil system, it
Is necessary to clarify the oil supply diagram from the crankshaft main journal to the
conrod journal. To do this, consider a deaxgrthat is as close as possible to the actual

design of crankshafts of modern automobile internal combustion engines (Fig. 4).

Purpose of the workcan be formulated as determination of the change in
pressure in the lubrication hole in front of the conlmhring after failure of oil
supply to the main oil channel (in front of the main bearing). To solve this, it is
necessary to find the mass of the oil column in the lubrication hole and the
coordination of its center of mass.

This will allow us to calcudte not only the pressure in the area of the

lubrication hole on the conrod bearing, but also the change in this pressure over time.
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Fig. 1. Damage to the connecting rod bearings (left) in the absence of noticeable

damage to the main bearings (right)

Fig. 2. Damage to the main bearings through scuffing, melting, jamming in the
cylinder block (left). It was accompanied by relatively minor damage to the

conrod bearings (center)

Fig. 3. Damage to all bearings, both main (left) ash connectingrod ones

(center and right)

208



\ ..

b m bcg _’ bey

4

Fig. 4. Calculation diagram of oil supply from the main journal to the conrod

journal of the modern (left) and previous years of production(right) engines

Materials and methods.The oil mass in the hole does not remaanstant
over time, since oil, after the supply to the main bearing is stopped, continues to flow
out of the oil hole into the connecting rod bearing. The change in oil mass per unit
time will be exactly equal to its mass flow through the conrod bearinge sfter

failure nothing enters the lubrication hole:

d
—!‘:G.l
dl, cr()
where the sign fiminuso indicates a ¢

the hole.
In accordance with the change in mass, the length of the oil column holthe
also changes over time, since these quantities are proportional. Then from (1) it

follows that:

dl 4
—X=__ _G._.(2
dt, pcf cr ( )

If we set the crossectional area that determines the oil flow rate in the bearing
for, the flow coefficiente, and thepressure drop in the conrod bearopg,, then the

oil flow rate G, included in equation (2) can be calculated using the formula

GCT = Znﬁcr \l 2 rlpcr 1 (3)

wheref,, is the crossectional area that determines the oil flow in the bearing,
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e is the flow coefficientpp p is the pressure drop in the conrod bearing.
To a first approximation, without taking into account the eccentricity of the
shaft, the area is determined by half of the diametrical working clearance in the

bearing (which is usuig close tot,, = 0,05 mm and is further assumed unchanged in
the process under consideration). Thaf js E,od d. The flow coefficient through

1
,ﬂ+x’

taking 3-according to [9] in the range of 155. However, taking into account the

this hole depends on the coefficient of hydraulic resistaiaéehe sectionn=

fact that in a real crankshaft the channel is inclined, the centrifugal force on the

column at an anglé (Fig. 4) can be written as:

2

P

rrn®lcos/. (4
900" "Ml /. (4)

Per =

wherev=p R n/30 is a peripheral velocity of the liquid column is the
rotation speed, rpm.

From equation (4), the pressure from centrifugal forces is directly proportional
to the radius of the center ofass of the column and its height (length). Substituting
the expression (3) into equation (2) and taking into account equation (4) for pressure,
we obtain an equation for changing the length of the oil column in the lubrication
hole in the form:

dl

3 y m\/ P. P) - (5)

Equation (5) is a 1st order differential equation resolved with respect to the
derivative, which describes the process of changing (decreasing) the length of the oll
column in the lubrication hole due to the oil flow from the hole under the action of
centifugal force applied to the column. The solution to equation (5) is found by
specifying the time steg Gnd the initial conditions, which, obviously, is the length
of the column at the initial time, equal to the length of the channel, L. @it,= L

Results and discussionThe calculation results are presented in Table 1, as
well as in Fig. 5, where it is clearly seen that the lubrication of the crankpins of the

crankshaft actually disappears after a failure of the engine lubrication system with a
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certain delay. In this case, the duration of the delay depends both on the design and
size of the lubrication channel, and on the crankshaft speed.
Table 1

The engine lubrication system operation in various modes after failure

Operating mode, rpm | 1000 | 2000 | 3000 | 4000 | 5000 | 6000

Operating time before damage to conrod bearings begins, s
Modern engines (Fig. 6) 6 3 2 - - -
Engines of previous yea 14 75 45 35 3 25
(Fig. 7)

Maximum oil supply pressure for conrod bearings from centrifugal forces, M
Modern engines (Fig. 6) 0,107 | 0,126 | 0,160 - - -
Er_lglnes of previous yea 0103 | 0111 | 0,125 0,145| 0,170| 0,20
(Fig. 7)

gper Pa gporPa T T T 1

§ 1,5 \\ S 2,00 n=1000 rpm —

<14 \ ——n=1000 rpm S 180 — -n=2000 rpm _|

* 3 \ | | —n=2000rpm <) — - -n=3000 rpm

! \ ——n=3000 rpm 1,60 1 - == n=4000 rpm
1,2 1,40 By — oo n=5000 rpm
11 \\ « 120 = ‘\\ n=6000 rpm
1,0 1,00
0,9 0,80

o 1 2 3 4 5 0 2 4 6 8 10 12 (4

L'Jps
Fig. 5. Change in oil pressure in the crankshaft lubrication hole of modern (left)
and older (right) design over time after an oilsupply failure, depending on the

engine operating mode

Noteworthy is the fact that modes close to the idle mode (1000 rpm) provide
the maximum duration of lubrication of connecting rod bearings at low supply
pressure.

The calculations performed show that in the event of an emergency
interruption of the oil supply to the main bearings, the connecting rod bearings are
not immediately left without lubrication. For some time, the oil pressure in them is

ensured by the actoof centrifugal forces acting on the oil column in the lubrication
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hole. In this case, the amount of pressure created by centrifugal forces may still be
quite sufficient for normal operation of the bearing (albeit under small loads and for a
very limitedtime, until the oil is completely squeezed out of the lubrication hole into
the connecting rod bearing).

Then, if we assume that at engine low loads and speeds the conrod bearing
remains operational as long as there is oil supply, then Fig. 6 showsakieum
time from the moment of failure to stopping the engine, provided there is no damage
to the conrod bearings.

Conclusions Based on these features of the operation of conrod bearings, the
results obtained confirm that it is the presence of centlifiogees that explains the
significant differences in damage to the main and conrod bearings observed in the
practice of studying the failure causes. In particular, we are talking about those cases
when jamming of the crankshaft in the main bearings isasobmpanied by any
damage to the conrod on@$is makes it possible to explain some facts known from
expert research, including when an oil supply failure is accompanied by the activation
of an insufficient oil pressure alarm. If such a failure occullsigit speeds, serious
damage to all crankshaft bearings is natural, especially on engines of modern designs.
On the contrary, at low speeds the driver has time to react to a failure and stop the
engine in a timely manner, and in this case the connectth@pearings may not be

damaged.
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dzj L Odzj ydedn Mjtes ' M' e, hts LoadWLOd & 3 Mt

Data providing servicd 9 * Hf s ' HO LO §hiz¢, wod
sBtetsBSCEZ HOdMzd = . vOCBBY 2t8ets LOHOYY ® ‘ i

yomssisse, L ddIstss dBsdz’ Isstcddzec 2  slstsydetsc
HSHOIKBS OCIskzOdz dzgdd3d HOdzed 3. A° H Odz' L B
HsMlskzf dzddsd Hdzw ' dgh - yOfMmlsddz HEHOLSE. st
hn Bidese d3ts HAp@® y Clgatavd distEs ctfsj toj HB OY O 9 O
fijtejHOd®B 23z f OttOd3] stc OB .

Backend servicé f j tcj H O H Odzg Hdzv AData provi
o' H C(ttdmMiskzo OYO OO stcOABd, HdzZw IssGts
vOCBBY dOHO' ' Ldsdiz0dz sdzg WhkdSy"  Hd&zv O
dzj ozh sditsfils ', Wk ddEj\§'Is'tctsidafiasy ' M jsdzdgtss j € j " L
OQolsstedL Oy’ ¥ CsstedMmlskzo Oy’ o .

Frontend servicéefnjtco " i, s o' HfBOo ' HO' LO oL O
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otcOnBolze yd EMfM’ Btsy dzd o ° ofdzdeod IsO tsmtss
Hisfdz' HY j dzdz’ ' HGtcj Mdzs ' s+ Mmw 9 Oy dzde " Mlis:
dzj elzn sd3sfls ¢ Id9 Gnvic SLCO@VHj@s dz'  d3j ssHd, h s H
&4 Isd .

l tesOdzOdz' L s Odets tej L zdz sOIs(d tctsB tsls
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BsHjdj2, odCswdmlsseks yd §jod d&jlssnd

f s dzsC *° fCteOh jdzdg ftetsHECIdoe detsils® Mo
shdese' OdeMOdE dzj o 5E 5 BSHj dz 0 Odadz®, * fdc
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fijtejo' € O0O. s'dz €O dtsHjdzj?2 L to' Ldeddzd &
odCtcdmlstsalzs yd odfOHC Bt o dBtcOdz Is sy ¢
Mlso stcj dedztzd § * e Belzv Islsw o' h jdzr . vtz djls
Bsy ks BEIsd odStttdMmlsOdz Hdzw odte’ hj dadgw
dz0o yOdzdz?" HJjC' dz Ctsn Odzetstedlsdz" o, W' {fsils’
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Oz OB dzj 8 BjIstsHd, WC' dBsydO odCtted Mistse
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fescdtst BOLE' 5! v ‘dzOB § dzOM" fls v C B dztiship'teed.
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o dCtedMisOdzdzy &5 t©' LdzdE § OLOdijlste' o. TRS
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¢ dzm O dzB dz' Csdzsmiz o Odz hdJiesSCs odStedMmist
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dz0o yj dzdi? sdz@ az0B St HOdzdn. st O &sHj dz
ssyS¢d HOdzd R, WO tLEEYHO' st mqw wC " @S
BSHjdzdze . 1" Mdzv ke, wWE CtydO &sHJd {ft
BOLEZ  Is: Mw dzO B ' dz' h sMlac'd Mdsts dztyf fiy "o edgts ¢ s s H Q2

Ctsdzslz o Odzg ftesfls' h° o tj Odz' L Oy’ f stc’
Blzmls' dze Iz . c ¢ 9 J f swidzt © Odzsfiyw O dz@ s te 0
ode' tCk LO dzz L EM! sets dzOBtstclz H Odzd .

HOdzd » . B Blstizdz dzOo YyOs Is! MW dz0 C Yy desdBz dzOB &
MzCkfds Miss twjLkd OI' &8 Ctydts’ (BsHJdZ'
ZOo YO 5! Mw fomd HEso ds, ftdyusdkz ¢ty do

BsHjd , Le' d&hbksyd o0OcOdaddd § ts@oyds®!, dztsf IsS
LOCOd dgk dstsHjdz', LHOkdE ftOodd ds ¢ &Of
Odz O ge dz & -wydpts ifbsodBdzd2O Yy v Hj ¢ dz S 52 dzj L O
tojLlzdz sOsd € dzOMmdW ' COy" hts o datsmw Is f
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1 OB " to HOdzd - , o dCtsted Mis Odzed 2 z ' sz

L ZORtsHd! MW E o' d daskz HEsMlskzf' o wdasj:
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f sdz' Isd ydets’ MY jted ®© BOGEOI! sn L yYydas MOl
fitedo' & d WOCIK" 9, IsOCdm. W& wvpotdslz i H mfgdz’. K
o dCtstcd Mis Odzets dzOBKaggle[8].Odzd = 'L MO2Ik

Izt o S BtedMlsOdzts to L dz' B sted S d Hdzw
1 dzr b Mls L ded” L OMmdeso Odz zO0 BOIlswgyYw o
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ZOBtste' , Nts MCEOHO k' Mw L ytslkdte! 55 4§ Ots
fsLdldodzd?2, * flsddzdets dzj cOIdodzd?2 SO 7 dB dzt
Predicted true Predicted false

Actual true  True positive (TP) False negative (FN)

Actual false False positive (FP) True negative (TN)

tdfm. 2. [Obtdyw Mk Mdtshisj 4
2. 6. 1. utyd Mmis!

stsydz Mls' * &O2B' & " WEEBECBYC SLENE &Y
MsB 58 9"  HiMtslssC HteOoaddz dets  jtoj HB OYJ dzd ~
~dBdzd r . [ dzw sB yd mdzj dzdgw Istsydztsmls BsH
tc’ o dzV dzdzV :

40 4.

A €y )
ceuUr a2 2o &.

v B' & hwfls' odfOHS' o odfMsSycsL dZong &hd

dstsH j dz' , SH d&zOS , otcOntsoalze yd bkts2 WOCIs, h s
CazOomdwW " €Oy, MkOlls', w¢' ftoscdasL z¥ Is+ MV
ZOMf tOo H ' ‘ dzj f tcOo Hd o d 3], Bsy s 30

sdCttedmisso o Odzd  dsGed{ H dizh ' o tey) Istmo O dzdzw
C OMdW ' S0 0dedn MysMlsjtejyjd : ksyd Mmis' ,

2.6.2. Recall
Recall - y j LOcOdz! dzgO ¢ ' dz' €' fMlsH f sL dIlsd e dac
C'dz S sMis " Mis d dzdzd - C dzOfg'wpj. SV dzdADO™ fipleziz

fJtwiHBOUdndsdffdzd? & "L LOCOd dets’™ ¢ dz' CtsMyls’
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2.6.3. Precission

1 sC0OLdedS pygcios siidasm j dedzgv € dz € sfls’ i
fsH 2 Hts C'd S’ of' " fH' 2, s Bk
odi OHCE prwyjci &'s A0 ldjs? , f 8L dOyy dd- W€
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40
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2.6.4. F1Score
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tcSLtcOrzo O L O dOMskzY dzst W sStc 3z dzts &

Preci sRecm | |
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&ZzO yYslsdt! sn dOBBKLOR HOdM]n. ) Yy dzts dzlz
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(lssydz” Mmls 64, 25 %) . ssydz Misdeso disi'd o 7 Iz ©
Istsydz" Mmls! Oz O3B 1 @ SZ B %. dzOb P @z 59 dz' fmc
Istsydz" Mmls! zO ofMm' fm dzOBtSOR HOdMz] R, sCtc’ o3
stsydesmils' dzj ' HeaBHWIS! Hdd&v ty' dSd JWJSClsc
BsHJd BOUwWymwsy Qizéf sCOL dzd S Od3d o HIso Ste¥ o
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Fegression
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10 dim. 4 8C0LOdMs MjtejHdzr GJtesHEZCISE
ZOB stcOr HOddr LO fCOLdCORd Istsydtsmhls' ,
hts a@dzvIsStsd3 dz dz' 2 dzd 2-CISN MJs O BMBSTTgMWa ndgj 3G
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ftedmovwyjdaj ftetsBdzjds C&OMIW' SOy’ Wj2Ct

BOhM ddzdzs e 5 dzOo YyOdzdzw SO OdzM OB dzj o d = A3 Ists1
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satsfdlsd B' dz h ' Mis: detso d dzgdzd = MilsOls j 2, 0]
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10 HfPsREEstczdzj dzglslz LI WC L' MmlsOIlsj 2 B Edd
dzOB "t wCdn odCtstcdmlsso zo O MW w C 9 n  Hdg
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Introduction: Zoogenic features, such as burrows, nests, and a suite of other
bioturbation structures are integral elements of many ancient sedimsatprgnces
and modern landscapfs 2].

They provide important information about both vertical (wdéeel) and
lateral (areal wetland extent) aspects of interest to geomorphologists, ecologists, and
natural resource managers, as well as paleontologists [3].

Non-invasive imaging techniques, such as grepedetrating radar (GPR)
have been increasingly applied as a mseaf mapping shallow subsurface
bioturbation [4 5].

This study presents the first set of GPR images of Northern Pine snake
(Pitophius melanoleucushurrows in New Jersey (USA), aimed at assessing the
viability of the method in a sandy aeolian substrasepart of a larger project focused

on the habitat preferences of this reptile (Fig. 1).
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Figure 1. A) Location of the study site at Warren Grove, New Jersey, USA.
B) Northern Pine snake entering an &m-wide burrow opening

(metric tape measure forscale).

Methodology: The study was conducted at the Warren Grguenery range
within the Pinelands of New Jersey (Fig. 1A), whéte melanoleucusurrows
(Fig. 1B), nests, and hybernacula have been monitored within enclosures. Open
military testing range have become refugia to these snakes that are under
consideration to be designated as protected species due to encroaching development.

Geophysical images (radargrams) were collected usindgigaal MAL j
Geoscience GPR system with a shielded 800 MHz monostatic antenna (Fig. 2A). Due
to a tradeoff betweersignal penetration and vertical resolution (discrimination
between two closely spaced interfaces), this Hfiigquency setup was most suitable
for the pesent study.

A grid of ten 5cmspaced survey lines (X=180 cm; Y=45 cm; Fig. 2A) was
used to produce a threlmensional rendition of subsurface space. Based on
empirical data, measured target (burrow) depth, as well as hyperbola fitting during
and following the surveys, the EM signal velocity of 14 cm/ns was used for
unsaturated sand [4].

All images were pogprocessed using GP8lice software. No surface

normalization was applied due to a level surface.
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Figure 2. Georadar imaging: A) An 800 MHzgeoradar antenna inside a snake
enclosure, with surveys collected at 5 cm spacing (dasheebXis lines).
B) Sequential horizontal beddingplane views (Zslices) centered at 8, 18, and 28
cm depths. Yellow dashed line is an example shown in Fig. 2A. Higimplitude
anomalies (red) are burrows (voids) and possible buried roots.
Blue areas represent undisturbed background aeolian sand.

Results and Summary:A series of 2D radargrams {&ans) were used to
confirm the subsurface extensions of several acbhueows. A closelyspaced
sequence of these images allowed a 3D reconstruction of the bioturbated substrate,
with horizontal depth slices representing sequential beduamge views (Fig. 2B).
These images reveal the spatial distribution of {agiplitudeanomalies (hot colors;

Fig. 2B) related to aifilled (void) burrow complex. Relatively consistent position of
the largest anomaly indicates a nearly vertical orientation of the burrow shaft, with
some tunnel branching at depth. In addition, small lineatufes at shallow depth
can be correlated with buried rootlets in an otherwise-satied sandy substrate
(blue background) of the postglacial aeolian cover sands [6]. In addition to its value
as a norinvasive imaging technique 48], GPR imaging allows: threedimensional
visualization of burrow complexes for comparison with geometrically similar
biogenic structures preserved in the sedimentary record [3,6,9].

Acknowledgments: We thank Walter Bien, Dane Ward, Kevin Smith and the
Drexel University Laborry of Pinelands Research for help with fieldwork and

permitting and Warren Grove Range for safe access to the study site.
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[ Szt YydzO Ok j e CEPRBOH  8Y yd DO Mipg@HNGs e d
¥xdo' Co'lsd OBt tshmdzdded, hHhts Mistswis! E 9 0OL
vOCd2 W BBsHdLO2dz LOoHd JtdSwOh O i tod
ftod ' dddzgz OlBsMW jtckz SO § " Headh kz° Iz H )y dg¥
l jtelsdC Odpdaigjlzj ®Hzdz? B j LY tSMjtejHdz 5 Wistedzz®

OfR' ' sjChktedze odtOL d&z Mis! 26t odzlste’ h
WlkdeC Yy sdz0dz dez BeOdg L Oy ¢, odCdkz’ jMls
fls' &0 ' yj SodfmbekzSy' v L k' fpvdeddsd fipks ke

o dSBtedMisOdzgdz odte" hze sy mMw § dlsOdedza” W' L dy
SO HBGEGAEZYHE L O dad dzd .

ste'" &3 JMmisjlsdydss’ cYdoOe Mmls' dzO L HOIsdz
LOoHWEd fCwOh jdzdzw o5 CtesCdz' dzOIslz, dzdgtz L (
ftso' stew CdMmdzej d3. 1 t5dzO LOBjLY Jjyk® tj 6lzdze
ZOH 3" tcdzs A3z dzOG o' o Odzdz® Mis' dz, LOadMmls o H
Lj dzj dz' ZOMOHY j dz® LatfcdGaOWIS'ISO §Mdrtsj @iy
L d3 dgh &z Is! e’ 0 jdz Islstclf gl H z s’ (o edz] Mnlss | L
f'H' 2dR0O0sIs! dzOMmlste’ 2 [ 5] .

( Ssdzse’ ydzd? HJuHOBdyd &8d G30NM & dzez0 § tc WOdgtisdz.
Hdzw tsWstodidzj dgdg? " desjte' " .6 8 IsO 2t s
Hdlwydnrs €' d@3dzOlsOR IsO " HOdz' dzg?2 &\ de® d d ¢ tc
A HO' Btsy dzd 9 * Mlis MseatstedIsd dzj § s9 Iststs dac
9 Hyklslkw CshWslskz.

ltcd Mmlse tstcj dzdz W IssHdL O2d&zz otOatsolz’' Is
L HOIsdz Mmlis tcshdzddz odydilsd o Z ditse On ' He
sfme  lsdzj gedglr. 2§ O®E ftedH' ™ dzvv s Is! o dBBtckz Gt
Ctsdzlsj 2dgj ted Hdzw twsmdzddze §° HBdteOs Is! Mw IsOC
SO L O¢ Odz' dzd dI6]s W tstc d3dz] dzdz™ o3
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tdmMaA" " BsHdLO2dz Hdkwydr ¢' d&3dzOIs 0O

[ j0 toietslstse dlsd o dzzls to'f Nede'ds' 8 jdstzjudz s dz
MOHSE, wCd2 Hefsdsy) §sSoOhdlsd W' flk!
[B' ' Cls HEGMdoSjlcdzdeen' o dz Hdlw yscts MOk
fiLkd Od [sOI tsi'casdEiplyazzn v ysets MO
H' dzv dzy ' , tesL Is®] B8Py 2 da&s” dzv L sdzd (ted fm.
CodBfsLdy’ 2dedds yJj delstesE®isif fig'dz’ = yld faded 6 e tc ™~ . f
Hdzw tB' ' ¢k d2O0 y' 2 Isjtdltste’ ' .

.8 e

tdfm. 3. 1] dzjmcd@le 4@t {§ i@us 2.

{ BO -fkdzOdzlz © O dz! dz’ tc' h jdzdzgv BEH' 9 dZ o C dzs
on' Hdts’ Ctelzf d, "HOdz dg' ftedd3s’ M j dzdzv H
ftodds h jdedg" Hdzw BzLduydedrn O WisEBklsbr
ftedds M jdedgv, d3JHdyds §tedds M j dadz” .

MOteOSCIsj ted Mis g X tssztfctcdiB®fpIS S tsts 0 ts5° Stee Odz" L C
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Cdlsjte' wdsd Hdw ' 5 L j dzj daj dedzw 2 thtie Y Otsts d fi
f desh O, cddedd®, odhmskO, §dosh O, o Hojt
B CtosCd gy sed SEY sklsdds Ho&Y & Hdded

tdim. 4. HdBHMYysdr MOHCE

v ftesjSls’ odSsted Mis Odg Mz yomdz ftod?2 s
sL jdzj dgj dzdzv, (o ftolf dzC Ogrteday 7 tsL j dzj dzj dzdzv s O
" HEdts, hts tesmdzdded o fJtedd3' M jdzdz dzj dzdh
fsCteOh s s! WY tyfsdz’ Hgodzdte v 5C OL Odzts, N ts
fsdzOH 300 dzjlsSdr toj ytse d dz, w g HEZXYj HTE
lcOfSsoa ks yd cmMOtz kboigdes oddsecd Lk fosjCls
o d ¢ tsted MisHsjoliztO@Rf g lelatsdz' , dzj o B Ocdzdo ™ SO dz

v fted d3' M j dzdaW A HdHs Y 'sgdnr MoOE g iz, Ctsted
tcj Ctoj Oy 2des’™ L tsdzd) LOftetsj Clstso Odz f s5° H dz
L Co' ' COBR. dzvw tjCtejOy 2dets’ Lisdzed o dB tcf
IsO tetsmdzd dzO dgdj dzd So' O L lde@zBBaf[igas(¢ 'f sMis Oo dzj dz'  da
f'HMsOoSk. (tdfm. 4). Ited Y' Bz otcOnEGo lz:
R d&ZjeStt fshCtsHdld, dOftdS zOH, E eokL' ¢
BOIOtej ' , B ' Gt 90Yy' ' a9 ' CtdHdy' tsdzj tc’ o .
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tdfm. 4. A sjs@q'LDREZ tol 6 ded
WHOdz dz¢, Hdwy' ctkfd, kO mMftstlsds d
pjdzdS sy §' d §' flss L jdzj dedR tesfdzddz, oSt
(edf. 5). [Ctejds tesmdddd dO §' HEEL '
L' f Mo Odz o ' st C Oy @sd Chitej &5' " j dz
sfmoe ' Isdzj dzdzw sO MmMlksetstedlilsd dzjL telkzydz Mmls! )
y' 2 sosdlBz ftedL dzOyg dedzr fted d&3' M J dzdzv .

tdfm. 5. [LJjdzjdgjdedz?" °~ HOWMz de', HdbwWydnm ¢
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