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AGRICULTURAL SCIENCES

THE DYNAMICS OF THE FORMATION OF THE LEAF SURFACE OF THE
SPRING CAMELINA DEPENDING ON THE FEATURES OF THE
FERTILIZER

Rassadina Irina

Candidate of Agricultural Sciences, Associate Professor
Uman National University of Horticulture

Uman, Ukraine

Introductions. One of the promising oilseed crops is camelina (Camelina
sativa), a fairly productive crop. In the conditions of the Right-Bank Forest-Steppe of
Ukraine, its yield is 12-20 g/ha. Spring camelina in Ukraine is grown on small areas
in Polissya and the Northern Forest-Steppe, although there is every opportunity to
increase the region of its distribution.

The photosynthetic activity of sowing any crop is the main component in the
formation of its productivity. The main task of modern technologies is the design of
such crops that use solar energy as efficiently as possible to accumulate an
economically valuable crop. Each variety has a certain interval regarding the
potential for the formation of an assimilation surface, but it is often accompanied by
sowing with liquefied norms or vice versa thickened. The optimal seeding rate is
considered to be the one at which the plant forms the maximum individual
photosynthetic surface and mass. It should be noted that photosynthetic activity in
spring camelina has not been sufficiently studied. This emphasizes the relevance of
research and the need for scientific substantiation of these processes in the conditions
of the Right-Bank Forest-Steppe.

Leaf area, the dynamics of its formation and the productivity of photosynthesis
per unit leaf area are important indicators that determine the photosynthetic potential,
photosynthetic activity of crops and their productivity. It is known that the
accumulation of organic matter by plants and the formation of crops are closely
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related to the size of the leaf surface. To a large extent, it depends on the conditions
of mineral nutrition. Scientists note a direct relationship between the yield and the
mass of vegetative organs of plants. The intensity of the accumulation of biomass and
leaf surface by plants is determined by the level of mineral nutrition. The optimal leaf
area is considered to provide maximum gas exchange of sowing. For most crops, it is
40-50 thousand m2/ha.

However, a large leaf area, according to many scientists, does not always
determine a high yield. Excessive development of the leaf apparatus in crops causes
mutual shading of the middle and especially lower tiers of leaves, as a result of which
their illumination worsens, the assimilation of carbon dioxide and the net productivity
of photosynthesis decrease. This can often be a prerequisite for lower yields.

The dynamics of the development of the leaf surface and its size are greatly
influenced by the biological characteristics of the crop, weather conditions, and
agrotechnological measures.

It was found that with an increase in the dose of fertilizer, an increase in the
photosynthetic potential was observed in all phases of spring camelina growth.

Aim. The main task in achieving high productivity of spring camelina is the
highest formation of crops with the most developed leaf apparatus, which will be in
an active state for a long time both at the beginning and at the end of the growing
season.

The purpose of the research is to investigate the dynamics of the formation of
the leaf surface area of spring camelina plants under the influence of mineral
fertilizers.

Materials and methods. The studies were carried out during 20192021 in the
conditions of the farm "Kamenetskoye" in the Golovanovskiy district of the
Kirovograd region. The soil of the experimental plots was a podzolized loamy
chernozem on a forest with a low nitrogen content of alkali hydrolyzed compounds
(according to the Kornfield method) and an increased content of mobile compounds
of phosphorus and potassium (according to the Chirikov method). The reaction of the

soil solution is slightly acidic.
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The variety of spring camelina Stepnoy 1 was grown. The area of the
experimental plot was 72 m?, the registration area was 30 m®, the repetition of the
experiment was three times, the predecessor was winter wheat. Phosphorus and
potassium fertilizers were applied in the form of double superphosphate and
potassium chloride for autumn tillage, and nitrogen, according to the scheme of the
experiment, in the form of ammonium sulfate and ammonium nitrate for presowing
cultivation and top dressing. Local fertilization was carried out before sowing with
ribbons 30 cm wide to a depth of 10 cm. The yield of spring camelina seeds was
recorded by direct harvesting with a Sampo combine, and the straw yield was
calculated by the ratio with seeds in plant samples.

Results and discussion. Studies have shown that the area of the leaf surface of
spring camelina plants in the initial period of development increases slowly. In
subsequent phases of vegetation, the increase in the assimilation surface occurs
intensively. This indicator reached its maximum value in the flowering phase, and
then decreased. The decrease in the leaf area was due to the drying of the biomass in
the phase of seed ripeness and leaf fall.

In the course of the research, the dynamics of the formation of the leaf surface
area of spring camelina was established. The use of mineral fertilizers contributed to
a more intensive development of the leaf surface.

So, in the stalk phase, the leaf surface area ranged from 8.1 to 17.8 thousand
m?/ha, depending on the fertilizer option. In the budding phase, this indicator in the
control was within 15.9 thousand m*/ha.

The highest leaf surface area of spring camelina was in the flowering phase.
Thus, in the control variant, it amounted to 24.5 thousand m*ha. As the dose of
nitrogen fertilizers increases from 30 to 90 kg/ha d.g. leaf surface area increased to
33.1-42.0 thousand m°/ha. The maximum leaf surface of spring camelina plants in
the flowering phase was noted in the variant of the experiment background + N1y, -
42.1 thousand m?/ha. The introduction of sulfur at a dose of 70 kg/ha in the form of
ammonium sulfate as part of a complete mineral fertilizer provided a significant

increase in the leaf surface area of spring camelina plants — up to 41.8 thousand

14



m?/ha. Pair combinations of mineral fertilizers also provided a significant increase in
the leaf surface area of spring camelina plants compared to the control, which was
35.3 thousand m#/ha in the Kg, + Ngo Variant and 37.9 thousand m?/ha in the Pg + Ngg
variant.

The application of full mineral fertilizer before sowing spring camelina
scattered and locally provided an increase in the leaf surface area by 58 % and 57 %,
respectively, compared with the control, and the transfer of a part of the norm of
nitrogen fertilizers to top dressing in the background + N3y + Ngo Variant increased
this indicator by 59 % in comparison with the control. compared with the control
variant.

In the fruiting phase of spring camelina, the leaf area ranged from 18.2
thousand m*/ha in the control to 34.4 thousand m?/ha for the application of mineral
fertilizers at a dose of background + Nyy.

Conclusions. When growing spring camelina in the conditions of podzolized
chernozems of the Right-Bank Forest-Steppe, the maximum leaf area — 24.5-
42.1 thousand m?/ha, depending on the characteristics of the fertilizer, is formed in

the flowering phase.
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KIVIBKICHI TA AKICHI XAPAKTEPUCTHUKU KOJYIIB IYBA
3BUYAMHOTIO I HAMETOM 1YBOBUX HACAI)KEHb
JIBOBEPEKHOI'O JICOCTEITY YKPATHH

PymsinueB Makcum I'puroposuy,

K.C.-T.H., C.H.C. BIIJIUTY JIICOBIJIHOBJICHHS Ta 3aXHCHOTO JIICOPO3BEACHHS
Kobeunb Ouexciii Bosiogumuposny,

K.C.-T.H., C.H.C. BIJIUTY JTIICIBHUIITBA Ta €KOHOMIKH JIICOBOTO TOCIIOIapCTBA
YkpailHChKUN HAYKOBO-AOCTIIHUN 1THCTUTYT JIICOBOTO TOCIIOAApCTBA

Ta arposicomemnioparii imeni I'. M. Buconpkoro

M. XapkiB, YKkpaiHna

Tynuiii Osbra MukoJiaiBHa,

aCHUCTEHT Kadeapu JepeBo0OpOOTIOBATBHUX TEXHOJIOT1H

Ta CUCTEMOTEXHIKH JIICOBOI'O KOMILIEKCY

Jlep>xaBHUI O10TEXHOJOTTYHUN YHIBEPCUTET

M. XapkiB, YKkpaiHna

Beryn. Jlyo 3Buvaitamii  (Quercus robur L.) € rojloBHOIO JIiCOTBIPHOIO
nopooto B Jicax JliBobepexHoro Jlicocreny Ykpainu. HacamxenHs 3a iloro yyactio
3aiimatoTh 46% (61m3pk0 284 THC. Ta) BiJA 3arajibHOI IUIONII JIiciB periony [8, 9]. V
Mexxax XapkiBIMHU (TiBAEeHHO-cXi/Ha yacTuHa JliBoOepexHoro Jlicocremny) myOoBi
HAaCaJPKEHHS POCTYTh Ha mionli Maike 108 tuc. ra (38% Bij MJ011Ii JIICIB PETIOHY).

[HTEeHCUBHICTD Ta TEPIOJUYHICTH IUIOJOHOIICHHS Ay0a, a BIAMOBIAHO B
MOJAJIBIIOMY 1 YCHINIHICTh MPUPOJHOTO BIHOBIIECHHS JTyOOBHX JIICIB, 3aJieXkKaTh Bij
Oaratbox abl0TUYHUX (B MEpILy Yepry, KIIMaTUYHUX), OI0TUYHUX (ITOIIKOIKEHHS
PI3HUMH IIKITHUKaMH, XBOPOOAMH Ta CCaBILISIMH) 1 aHTPOTIOTeHHUX (PiBEHb BEJICHHS

JicoBOro rocnoaapctsa) daktopis [1, 57, 9].

Oco0nMBO BeMWKE 3HAYCHHS Ha BpoOXKaill JKOJyAiB, Ta, BIAMOBIAHO, Ha
BHUPOIIIYBaHHsS B MaliOyTHLOMY I1IHHOI JCPEBUHU, BIAITPAIOTH JICIBHUYI 1 TaKCaIlliHI
MOKA3HUKU HACA[KEHb: TUIl YMOB MICIIE3POCTaHHS; MTOXO/PKEHHS HaCaI)KeHb, TaAKOXK
iX ckyaj, BiK Ta MOBHOTA; peHosoriyHA (hopMa Ta paHTOBE MOJIOKEHHSI JIepeB 1yoa,

miomia mnpoekiii kpod Tomo [1, 2, 5-7]. lle nmuTaHHsS IS PErioHYy IOCTIIKEHb
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BUCBITJICHO B HAYKOBHX Mpalsix jauiie ¢pparMmeHTapHo [1, 2], a ToMy Ha gaHuil yac €

HaHBBanﬁHO AKTYAJIbHUM.

Meta podoTrn. BusBuTH 3a5Ie)KHICTh KUIBKICHMX 1 SIKICHUX XapaKTEPUCTHUK
YKOJTYJIIB BiJ] TaKCAI[IHHUX MOKa3HUKIB JyOOBUX HAaca)KCHb JJII OPIEHTYBAaHHS Ha iX

BiJTHOBJICHHSI TPUPOTHUM HACIHHEBUM IIUISIXOM.

Martepiaan i meroam. J{ocmimkenas nposeneHo Brpoaosxk 2020-2021 pp. B
MPUPOTHUX TyOOBHX HACAIKCHHSX, IO POCTYTh B YMOBAX CBIXKOI1 KJICHOBO-JIUITOBOT
JTIOpOBU JIICOCTENMOBOI YAaCTUHM XapKIBIUIMHHU, Yy JIICOBOMY (OHII Jep>KaBHOIO
MIANPUEMCTBA «XapKIBChKa JIICOBA HAyKOBO-JIOCHIIHA CcTaHuUis» (puc. 1), 1o
BXOJUTHh JI0 HaykoBo-mochigHoi Mepexi YkpHIAUIT'A. [lochimkenHsmu Oyio
oxoruieHo HacamkeHHsa BikoM 100—150 pokiB, siki Oyso 00’€qHaHO y ABI IPYNH 1O
YOTUPU AUISTHKHM — HacakeHHs BikoM 101-120 pp. ta 121-150 pp. (Tabn. 1). Yyacts
nyba B CKJIaJi TEpHIOro sSpycy HacaJKeHb cTaHoBWiIa 8—9 omuuuip. [loBHOTA

Haca/pKeHb nepioi rpynu cradosmia 0,6-0,9, a npyroi — 0,5-0,8.

-~ Perion apocaixxen
; o

Puc. 1. Perion npoBeaeHHsI J0C/IiIKEHb
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Taoauusa 1

TakcauiiiHa XxapakTepUCTHKA A0CTIIKYBAHUX MPUPOTHUX TYOOBHX

HACAIKECHb
Ne poGHoi ' No ka. | XapaKkTepucTuKa MaTepPUHCHKOIO HACA/UKCHHA
ILTOIII1 Jicamirso Ne Bug. CKJIaJ BIK, MOBHOTA 3%Hac_,1
POKiB M”Ta
Hacamkenns Bikom 101-120 pokis
1 [liBnenne 103/4 | 9131Kar 115 0,6 260
2 IliBnenHe 83/9 | 9/131Knn+13 105 0,7 240
3 Jluneupke 37/9 | 8 132Kunr 103 0,8 290
4 Jlunenpke 38/6 | 9/131Knn 105 0,9 330
Hacamxenns Bikom 121-150 pokiB
5 [liBnenne 106/3 | 91131Kar 135 0,5 230
6 Jlunenpke 34/5 | 9/131Kur+513 145 0,6 270
7 Jluneupke 34/3 | 9131 Knr 145 0,7 320
8 [liBneune 105/1 | 8131 JImml Kor 125 0,8 325

VCeninHiCTy  IUIOJOHOIIEHHS BH3HAYajJId 3a JOIOMOIOK  HACIHHEBHUX
yioBmoBadiB (miomero | M%). 36ip KOMy/IiB 3 yIOBIIOBAYiB IPOBOIMIN KOXKHI 1Ba
TWXKHI 3 TOAQJIBIIMM MOro pO3MOJIJIOM 3a KaTEropisiMU SIKOCTI: «3I0POBHIA
MMOTOYHOTO POKY», IOIIKOKEHUN TOTOYHOTO POKY» Ta «MUHYJIOPIYHUHN KOIYIAb»
[1, 2]. KinbkicTb 3i6paHux KOmymiB BHpakand K KiTbKICTh HAciHHS Ha 1 M° i3
noJaJIbIIMM TiepepaxyBaHHsIM Ha 1 ra. byno BusHaueno macy 1000 xonyniB y
KOXKHIH 13 KQTEropiil IKOCTI Ha KOKHIN JUISHIII.

Bubipku xoiyaiB 00paxoByBalii METOJaMHU BapialliiiHOT cTaTUCTUKU. PiBeHb
MIHJIMBOCTI TOKAa3HUKIB KUIBKOCTI Ta MAacH OJIY/AIB OIIHIOBAIM 3a IIKaJIO0
C. O. Mamaena [4]. Hns uporo pospaxoByBaiu KoedilieHT Bapiatii (cv, %), 1o
BHpaXKa€ CTaHapTHE BiIXWJICHHs MOKa3HUKA BITHOCHO cepearboro 3HadeHHs [10]. V
BiAnoBigHOCTI 13 mkaimoro C. O. MamaeBa BUIUJICEHO HACTYIHI PIBHI MIHJIMBOCTI
BIJMOBITHMX TIMOKA3HUKIB: Ayxe HH3bKuM (cv < 7%); uusbkuii (cv= 8-12%);
cepenniit (cv = 13-20%); migsumennit (cv = 21-30%); Bucokuii (cv = 31-40 %);
nyxke Bucokuii (cv > 40%). OriHIOBaHHS YCIHIIIHOCTI TUIOJOHOIIEHHS JTyOOBUX
HacaJPKEeHb 3/1HCHIOBaIN 3a 1mKkajnoro B. I'. Kanmepa [3].

Pe3yabTaTtu i 060roBopeHHs. 3a pe3yabTaTaMu MPOBEIECHUX JOCIIKEHb 0YJIT0

YCTAaHOBJICHO AyXe cliadke romoHomenHs ayba (1 6am) [3] sk y 2020, Tak i
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2021 pp. Ha npobmmx mromax B 2020 p. mamiuysamocs 9,9-19,0 tuc. mr.ra’

KOJIyTIB 3arajbHOI0 Macoro 26,8-54,1 Kr-ra'l, a B 2021 p. — BigmoBigHO 8,6—

17,2 Tvc. mr. T’ YKOJIYJIIB 3arajbHOI0 Macoro 22,7-48,4 Kkrra’ (Tabm. 2).

Taoaunga 2

KinbkicTs Ta Maca »k0J1yaiB 1y0a mix HaMeToOM JO0CJIKyBAHMX HACAIKEHb

3a pokamu 00Ky

No 2020 2021
IToka3anku
11 MHHYJIO- | 310pO- | MOILIKO- MHHYJIO- | 310pO- | MOLIKO-
o 9 . | pasom | . 0T 9 . | pasom
pquI/II/I BUHU JOKEHU U pquI/H/I BHUHU JOKCHUU
Kisoxicrs, mr.ta® | 5700 | 3200 | 7100 |10300| 4900 | 3100 | 7400 | 10500
Maca, krra’? 129 | 86 | 182 | 268 | 129 | 84 | 186 | 27.0
L |Maca 1000momyaie. | 507 | 268 | 257 | 525 | 263 | 271 | 251 | 522
% 3a KUIBKICTIO - 31 69 100 - 30 70 100
Kinbxicrs, mr.ta’ | 5000 | 4700 | 8300 | 13000| 6100 | 4200 | 9300 | 13500
Maca, Kr-ra’ 129 | 131 | 206 | 337 | 143 | 121 | 258 | 37.9
2 |Maca 1000wonymie. | p57 | 278 | 248 | 526 | 235 | 287 | 277 | 564
% 3a KIJIBKICTIO - 36 64 100 - 31 69 100
Kinbxicrs, mr.ta’ | 6300 | 3400 | 7200 | 10600| 5000 | 4300 | 7300 | 11600
Maca, kr-ra’ 156 | 101 | 194 | 205 | 136 | 113 | 188 | 301
3 |Maca 1000womyain. | 548 | 208 | 269 | 567 | 271 | 262 | 257 | 519
% 3a KIJIBKICTIO - 32 68 100 - 37 63 100
Kinbxicrs, mr.ta | 5200 | 3100 | 6800 | 9900 | 5300 | 3200 | 6600 | 9800
Maca, krra” 134 | 89 | 188 | 27.7 | 138 | 89 | 182 | 271
4 | Maca 1000womymie, |57 | 288 | 277 | 565 | 260 | 279 | 276 | 555
% 3a KUIBKICTIO - 31 69 100 - 33 67 100
Kinbxicrs, mr.Ta’ | 3800 | 4400 | 10700 | 15100| 6600 | 3500 | 9400 | 12900
Maca, kr-ra’ 102 | 131 | 30,7 | 438 | 189 | 93 | 243 | 336
> |Maca 1000xomyain. | g | 208 | 287 | 585 | 287 | 267 | 259 | 526
% 3a KUIBKICTIO - 29 71 100 - 27 73 100
Kinbxicrs, mr.Ta’ | 6200 | 5400 | 13600 | 19000| 8000 | 4300 | 12900 | 17200
Maca, kr-ra™ 16,0 156 | 385 | 541 | 224 12,3 | 36,1 | 484
6 Maca 1000:xomys, | o5 | 289 | 283 | 572 | 280 | 287 | 280 | 567
% 3a KUIBKICTIO - 28 72 100 - 25 75 100
Kibxicrs, mr.ta’ | 5000 | 3700 | 9200 | 12900 6800 | 3500 | 8100 | 11600
Maca, kr-ra’? 134 | 106 | 256 | 362 | 187 | 99 | 222 | 321
! Maca 1000omyxe, | 967 | 286 | 278 | 564 | 275 | 284 | 274 | 558
% 3a KUIBKICTIO - 29 71 100 - 30 70 100
Kinbxicrs, mr.ta’ | 6400 | 2700 | 7900 | 10600| 5700 | 2200 | 6400 | 8600
Maca, kr-ra” 16,4 7.7 21,1 | 288 | 146 5,9 16,8 | 22,7
O |Maca 1000womyain. | pg5 | 287 | 267 | 554 | 256 | 267 | 262 | 529
% 3a KUIBKICTIO - 25 75 100 - 26 74 100
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binmpmoro  BpoxaitHicTIO komymiB sk y 2020p., Tmak 1y 2021 p.,
XapakTepu3yBaucs  HacajpkeHHs Bikom 121-150 pokiB B  mMOpiBHAHHI 13
HacapkeHHssMU  BikoM  101-120 pokiB. B cepeaHboMy KUIBKICTh JKOJYIIB T
HAMETOM MPUPOJHUX AyOOBHX HacakeHb BikoM 121-150 pokiB y mOpiBHSHHI 13
HacapkeHHs MU BikoM 101-120 pokis Oyna Ounbiioro Ha 24 % y 2020 p. iHa 10 % y
2021 p.

Maca 1000 310poBuX KOJYJiB MOTOYHOTO POKY MiJ HAMETOM MPUPOIHHUX
ny6oBux HacamkeHb Bikom 101-120 pokiB y 2020 p. BapiroBajia B Mexax 2,68—
2,98 krra” (3a cepenHboro 3HadeHns 2,83+0,13 krra”), ay 2021 p. — B Mexax 2,62—
2,87 krra” (3a cepeqHboro 3HadeHHs 2,75+0,11 krra™) (tadum. 3).

Tabanus 3
Maca (xr-ra”) 1000 :o.1yiB Ay6a miJ HAMETOM JOCTiKYBAHUX

HACa/’KEeHb

Poxu 06miky

2020 p. 2021 p.
CTaTI/ICTI/I‘{Hi ITOKAa3HUKHU

MHHYJIO- | 310p0- | momko- | MUHYIO™ | 310p0- | momiko-
piuHwMiA BUH | JOKCHWI | oy | BUH | JUKCHHIA
Hacamxenns Bikom 101-120 pokis
MinimansHe 3Ha4eHHs (Min) 2,27 2,68 2,48 2,35 2,62 2,51
MakcumainbHe 3HaueHHS (Max) 2,57 2,98 2,77 2,71 2,87 2,77
Cepenne 3Ha4YeHHs (average) 2,47 2,83 2,63 2,57 2,75 2,73

CranmaptHa noxubka (Stand. error) 0,14 0,13 0,13 0,16 0,11 0,13

Koedirient Bapiartii, % (CV) 6 5 5 6 4 5

Hacamxenns Bikom 121-150 pokis

MiHiMaabHe 3Ha4eHHs (Min) 2,56 2,86 2,67 2,56 2,67 2,59
MakcumasbHe 3HadeHHs (Max) 2,68 2,98 2,87 2,87 2,87 2,80
CepenHe 3Ha4ueHHs (average) 2,62 2,90 2,79 2,75 2,76 2,75

CranmaptHa oxubka (Stand. error) 0,06 0,05 0,09 0,13 0,11 0,10

Koedimient Bapiarii, % (Cv) 2 2 3 5 4 4
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Maca 1000 momKoKeHUX >KOJyiB MOTOYHOTO POKY BapiloBaja B Mexkax
2,48-2,77 xrra™ (3a cepenuboro 3HadeHHs 2,63+0,13 krra™) y 2020 p. Ta B Mexax
2,51-2,77 xrra® (3a cepexuporo 3mauenus 2,73+0,13 xkrra’) y 2021 p. Maca
1000 MHHYJIOpIYHHX JKOTyHiB — BiAmOBiZHO B Mexax 2,27-2,57 krra™ (3a
cepeanporo 3HadeHHs 2,47+0,14 krra™) i B Mexax 2,35-2,71 krra” (3a cepeHbOro
3HaueHHs 2,57+0,16 krra™).

Maca 1000 310poBuX KOJYJiB MOTOYHOTO POKY MiJ HAMETOM MPUPOIHHUX
nyboBux HacampkeHb BikoMm 121-150 pokiB y 2020 p. BapiroBasa B Mexax 2,86—
2,98 krra” (3a cepenuboro 3Hadenns 2,90+0,05 krra”), ay 2021 p. — B Mexax 2,67—
2,87 krra” (3a cepeaHbOro 3HaweHHs 2,76+0,11 krra™).

Maca 1000 momkopKeHUX KOJYAIB IMOTOYHOTO POKYy — B Mexax 2,67—
2,87 xrra* (3a cepennboro 3HadeHHS 2,79+0,09 Kr-ra'l) i B Mexax 2,59-2,80 krra™
(3a cepenHbOro 3HadeHns 2,75+0,10 kr-ra™), a maca 1000 MHUHYIOPI4HHX SKOMYIIB —
BIAMNOBIZHO B MexXax 2,56—2,68 Krra’ (3a cepeanboro 3HavyeHHs 2,62+0,06 Kr'ra'l) 1
B Mexax 2,56-2,87 krra’t (3a cepennboro 3HaueHHs 2,75+0,13 Kr-ra'l). 3aJIeKHICTh
MacH OJIy/IiB Ay0a BiJl HOBHOTH HACA[)KE€Hb HE BUSBIICHO.

PiBenp minnuBocTi it Mmacu 1000 skomy/iB y po3pi3i iXHBO1 SIKOCTI 32 KO0
C. O. MamaeBa [4] xapakTepusyBaBcs sSIK JTy>K€ HU3BKHU JJISI BCIX JOCJIIKYBaHUX
Haca/KeHb (cV = 2-6%).

YcranoBneHo, mo B cepenqabomy maca 1000 310poBHX KOMYJIB MOTOYHOTO
POKYy TIiJ HaMETOM TPHUPOJHHMX HIyOOBMX Haca/keHb BikoMm 121-150 pokiB y
MOpiBHSAHHI 13 HacapkeHHsaMH BikoM 101-120 poxkis Oyma Ginbioro Ha 2% y 2020 p. i
Ha 1% y 2021 p. Maca 1000 nomko;KeHUX KOy 1B TOTOYHOTO POKY — BiJIIOBITHO
Ha 6% 1 1% 1 maca 1000 munynopiuyHux »xonyaiB — Ha 6% sk y 2020 p., Tak 1 B
2021 p.

BucHoBKH. Y poku Tyke ClIaOKHX ypOKaiB KUJIBKICTh KOJYIB MiJ HAMETOM
MPUPOAHUX TyOOBHX HACAJKEHb PI3HOTO CKIIaTy, BIKY Ta MOBHOTHM CTaHOBWJIA B
2020 p. — 1o 19 Tuc. IT.Ta” 1 3araJbHOK Macor — OIHM3BKO 54 Kr-ra'l, aB 2021 p. -
BimmosimHo 1o 17 thc. wr.ra’ i Mmacor Onusbko 48 krra’. [Ipore wacTtka

MONIKO/PKEHUX JKOIyIiB craHoBuia a0 70%, TomMy po3paxoByBaTH Ha YCIIIIIHE
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IPUPOJIHE BIAHOBJICHHS HACIHHEBUM IUIAXOM AYyOOBHX JICIB HE BapTo. PesymbraTtu
JOCTIDKEHb CBIAYATh MPO 3aJICKHICTh KUIBKOCTI 1 Macu JKONYAIB, a TakoX IOro
SIKOCTI, B1Jl BIKy JyOOBHMX Haca/PKeHb Ta iX MIOBHOTH.

XapakTep pO3MILICHHs KOJYIiB Ha IUIONIl € TPYHNOBHM, a HailOumbIma oro
KUIBKICTh 30CEpE/PKeHa B OULIBII PO3PIHKEHUX HACAKEHHSX I JepeBaMu, SKi
XapaKTepu3yBaIKMCs JOOPUM CaHITapHUM cTaHOM (0€3 O3HakK OCJIa0JeHHS), MaJH
100pe pOo3BUHEHY KPOHY Ta OTPUMYBAJIH BiAMOBIAHO O1JIbIIE TEIJIa Ta CBITJIA.

[{i ocoOGauBOCTI KUIBKICHOTO M SIKICHOTO CTaHY >KOJIYAiB, XapakTep iXHbOTO
pPO3MIIIEHHS Ha IUIONI JAOLIIBHO BpaxoBYBaTW i Yac BiAOOpY AUISHOK
CTapOBIKOBUX JyOOBUX HAaca/JK€Hb 13 OpIEHTYBaHHSAM Ha iX BIJIHOBJIEHHS B
MaiOyTHHOMY TTPUPOJHUM HACIHHEBUM IUISIXOM.
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In most European countries, waste (particularly organic) is a significant
resource for increasing business profitability and soil renewal. More than 50% of the
contents of garbage cans are organic. And, accordingly, more than half of the garbage
in the landfill is also organic waste.

The landfill accumulates a large number of bags in which the organic matter
rots and begins to emit methane. It accelerates climate change and is explosive. It is

because of organic matter that landfills burn during high temperatures in summer.
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And when a landfill burns, everything there is burning: both plastic and hazardous
waste.

Also, a liquid called a filtrate is formed from the organic landfill. It flows
through layers of debris and falls into the ground. Ideally, the sanitary landfill should
have a plastic protective layer at the bottom and a filtrate collection system that
cleans the liquid.

There are several types of composting at home:

BOKASHA COMPOSTER - effective microorganisms that look like bran
powder. With their help, organic matter does not rot, but ferments, and therefore does
not have an unpleasant odor. This is the simplest and most affordable way of
composting in the Ukrainian reality.

Because bokashi are anaerobic microorganisms and function without access to
oxygen, the composter lid must always be tightly closed. It is not advisable to open it
every time you need to throw away the next banana peel, because it slows down the
composting process[1].

Because bokashi are anaerobic microorganisms and function without access to
oxygen, the composter lid must always be tightly closed. It is not advisable to open it
every time you need to throw away the next banana peel, because it slows down the

composting process.

S

Fig.1. Composting with bocashi [2]
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ELECTRIC COMPOSTER is a kind of mini-oven that burns organic matter
and makes it a dry powder in a short time - from 6 hours to 1 day. The downside is
that such a thing is more expensive than a composter with bokashas and is not sold in
Ukraine. It also requires electricity. But the advantages are that everything happens
automatically and quickly, and at the end you have a powder that is easier to get rid
of than compost left after bokashi. Compost obtained by processing FoodCycler, rich
In nutrients, versatile in use and does not require additional saturation of trace
elements.

The filtration system neutralizes unpleasant odors, which makes it possible to
use the recycler indoors. Dries and reduces food waste by 90%. Recycles residues
into high-quality organic fertilizer (compost) in just 4-6 hours. The resulting fertilizer

can be used both for open ground and for houseplants.

Fig.2. Electrical composter [3]

VERMICOMPOSTER is a composter with worms. Its main advantage is that
at the output you get compost - a fertilizer ready to use. It can be mixed with soil and
used for planting houseplants or added to the soil in the garden. Vermicomposter can
be bought in the store, and you can make your own from boxes. The main thing is
that it has separate floors between which worms can crawl. Home vermicomposters,
or vermiferma - a compact installation of 4 containers in which compost worms live.

In nature, they turn biological waste - leaves, grass and other organic residues, into a
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fertile layer of soil. This composter can be conveniently placed in an apartment in the
kitchen or balcony and receive natural organic fertilizer, recycling up to 95% of

household organic waste. The set also includes worms, peat and manure.

Cover

Active area with
scraps, worms

Worm casting
(compost)

Worm tea
collection

Base

Fig.3. Vermicomposter [4]

DISPENSER - is a device that is installed between the drain hole in the sink
and the drain into the sewer system, and is designed to grind food waste, thus
allowing them to be discharged directly into the sink. This makes life easier for its
owners and protects the sewer system from clogging. In general, dumping food waste
into the sewer not only reduces the volume of the garbage can, but also facilitates the
decomposition of organic waste and reduces greenhouse gas emissions from landfills
[5].

The device shreds food waste on the principle of centrifugal force: the rotary
disk scatters food waste to the walls of the dispenser and with the help of special
shaped cams at high speeds of rotation of the disk waste is simply rubbed against the
inner walls of the shredder chamber. sharp blades and knives are used.

Cold water should be turned on during the operation of the dispenser to
improve the shredding of food waste and the transfer of waste to the sewer. After
turning off the dispenser, it is recommended not to turn off the water for another 10

seconds to rinse its chamber inside.
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Fig.4. Dispenser [6]

Depending on the possibilities, everyone can choose what suits them in terms

of comfort and finances.

Conclusion: One third of all food grown in the world goes to landfill. That's
about 1.3 billion tons of food a year. When organic waste enters landfills, it rots and
releases methane, a greenhouse gas that accelerates global warming and causes
landfill fires. To reduce the impact of organic waste on the environment, it can be
composted. Thus, biological methods of organic waste processing are effective for
both environmental and economic reasons. The peculiarity of biological disposal
methods is that they do not require significant labor and material costs and can be
used both directly in households and centrally. At the centralized composting it is
necessary to provide separate collecting of organic which then it will be taken to
specially equipped sites for laying compost.

For the purpose of wider introduction of biological methods of utilization of
organic waste it is necessary to provide environmental education to the public in
order to disseminate information on ways of ecologically safe and economically
advantageous treatment of organic waste. It is also necessary to introduce restrictive
and stimulating measures at the state level, in particular: ban on storage of organic

waste in landfills; introduction of tax benefits and partial reimbursement of expenses
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for enterprises, which utilize organic waste in biogas plants, are engaged in
vermicomposting etc; providing subsidies, grants, interest-free loans and soft loans
for encouraging enterprises to invest in the development of biological disposal
methods organic waste, which provides waste disposal and production of
biofertilizers and biogas. This will solve the problem of environmental pollution, and
will have positive environmental, economic and social consequences.
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Introduction. Chinese buildings have always been called a human -based
building because most of Chinese buildings are closely related to people's lives. The
theoretical building has an important part of China's garden building in China.
Because of its particularity and its profound cultural connotation, it has far-reaching
research significance.

Only by studying the traditional Chinese culture, we can further understand the
traditional Chinese architectural culture, so as to further understand the cultural
connotation and significance of the traditional Chinese architecture and grasp the
aesthetic value and culture of traditional innovation aesthetics and culture
Connotation, the various cultural systems in the world have their own characteristics.

Aim. For the indispensable window of architectural space, the paper wants to
further discover its aesthetic characteristics and its spiritual connotation on the basis
of the artistic research of "window" in Chinese gardens, thereby exploring the
traditional art form in modern architectural space in the design, how to use and
develop the issue of development provides the necessary theoretical basis for modern
architectural space design. At the same time, the study of window decoration art of
different types of Chinese gardens to analyze the art form of traditional window
decoration art in my country in different architectural space design in the new era.
Innovation is an important construction in ancient garden buildings.

Materials and methods. According to the characteristics of this subject, the

research methods are mainly shown in the following aspects.
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Data analysis and research. With a variety of related books, journals and
network database as a means, a comprehensive collection of domestic and foreign
information about this topic in the past ten years, carefully read. As existing theory
through a large number of facts have proven that less the hegemony has scientific and
practical significance, so by reading all kinds of professional books and periodicals
lun wen, access to relevant data information such as images, and the information
theory, tries to grasp the essence, to its analysis, induction and comparison, at the
same time to form the theoretical basis of this study, No respect for not building a
research framework to provide the basis.

Field research. Case study methods Field visits to investigate several
traditional window art forms with local characteristics. Such as the Imperial Palace,
Suzhou gardens and other traditional window art in the royal architecture and
landscape construction, these art forms not only show the traditional connotation, but
also with the characteristics of The Times.

Comparative study. Collect the information of window decoration art of
ancient buildings, compare the similarities and differences of window decoration in
different periods, analyze the characteristics of window decoration in different
periods, dig out the cultural connotation of window decoration, a traditional
architectural element, and then compare it with the "window" element in Chinese
gardens.

Focus on development. Summarize and analyze the existing research results
and strive to stand in the forefront of the field, pay attention to development, and
systematize the research.

Results and discussion. The architectural culture is different, and the
architecture, as an important cultural symbol, not only contains important historical
and cultural information, but also contains very valuable national spiritual genes. It
also carries the excellent traditional culture of China. It is a very precious historical
and cultural heritage. It has obvious material forms, cultural characteristics and art in
the cultural development of thousands of years. Features, gradually forming, and

through research on traditional Chinese decoration, we can also find that in the style
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and production process of many windows, it reflects the unique outlook and life
attitude of the Chinese itself.

Window is an important part of architecture. The origin of the physiological
needs of people's lighting and ventilation. With the continuous evolution of
civilization and the development of architectural technology and art, the art and
aesthetic needs of human beings on the practical function of the window have also
followed. In this way, it presents richer and diverse cultural characteristics. Various
forms are a beautiful and dazzling landscape in Chinese classical gardens.

The windows in Chinese classical gardens not only provide pleasant visual
enjoyment with exquisite decorative craftsmanship, but also have rich meaning of
folk culture. The cultural spirit of windows and traditional Chinese architecture.

Chinese classical gardens are accustomed to the beauty of the harmonious
color in a suitable color matching. Compared with other architectural elements that
have been greatly affected by the ceremony, the color of the garden window
highlights the philosophical concept of "the unity of heaven and man", that is, it is
good to echo the color of traditional buildings while giving people a sense of
coordination.

Chinese classical gardens focus on the sense of space and change in one, the
basic function of the window can block the space, but also based on their own
leakage properties to make the garden space separated into the open and attached
with special aesthetic effect. The garden window is borrowed from the realistic
scenery of the external space for people to enjoy the aesthetic enjoyment of multiple
sensory such as viewing, listening, and smell.

Structurally, the wall of the wooden frame structure of traditional Chinese
buildings is not load-bearing, so that the area of the window is not limited by the
wall, and even the entire wall can be made into a window, such as a partition. This
makes the view of indoor and outdoor spaces more transparent. The hollowing out in
ancient window decorations also makes the penetration of space a relatively easy
thing. The appearance of the window makes the space have a relatively subtle

relationship. The inside and outside of the window form two spaces. This relationship
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Is spatial rather than visual. The window can make people feel that the object exists
in another space psychologically, but it can't make a complete partition visually, so
that people have a full imagination space and room.

With the further development of urbanization and the continuous advancement
of the modern design revolution, people's aesthetic concepts and thoughts have also
undergone profound changes. The population gradually began to flock to the city, and
the traditional courtyard houses were gradually replaced by high-rise buildings. After
experiencing postmodernism after modernism, they began to pursue a simple and
bright style that meets the aesthetic needs of modern people. This also touched our
thinking about the design of our own nation and locality. On the basis of inheriting
the traditional culture, we must have creative development.

Among the creation arts, the most typical of traditional Chinese art is given a
new meaning in the new era, and the lines of the same narrative combination of
worry and beauty are further appeared, not only as the founding consciousness,
Instead, it is used as a traditional element and is widely used in the design of indoor
and outdoor spaces of buildings. It is the inheritance and development of traditional
Chinese window decoration art.

Conclusions. Through the analysis and research on the nature and cultural
connotation of Chinese traditional decorative arts, this paper concludes that Chinese
traditional window decoration art' form has experienced the test of history and finally
became a visual symbol to convey traditional architectural culture.

Under the Liang Dynasty of modernization and Westernization, how to
establish the characteristics of nationalization in local design has always been a topic
of discussion. In modern architectural decoration design, the pursuit of
nationalization requires the reproduction of traditional elements and traditional
connotations. The art form carries the exquisite craftsmanship of traditional artists
and the profound thoughts of traditional literati and has become a visual symbol for
the pursuit of tradition.

The content needs to be expressed by the form, and the innovative research on

the traditional decorative art shape is the focus of this paper. This paper uses the
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existing design works to analyze the traditional Chinese decorative art form and a
series of specific problems in the specific design of modern architectural space. ,
carried out a series of analysis, and put forward some constructive opinions. In terms
of application methods, these four methods are the continuous deepening of the
innovative methods of simplifying the window and drawing connotation of the grid
fan in Ming and Qing Dynasties. In terms of application form, these four methods are
juxtaposed and infiltrated, and there is no difference between them. The modern
architectural space design method that can not only inherit the historical context but
also conform to the contemporary innovative ideas, in today's increasingly mature
architectural decoration, the concept of design and the means of decoration need to be
studied at a deeper level. The breadth and depth of this subject matter to me. It is a
challenge for me. Due to my limited knowledge and short time, the research on this

topic is only the beginning, and will continue to be in-depth in future work.
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®PAKIIAHNN CKJIAJ BUIKIB IJIA3MM KPOBI PUE 3A PI3HOI
KOHIEHTPAILIi TOPMOHY HAH/IPOJIOHY Y BOII

Pomanosa Esania EnyapaiBna

acmipanT Kadeapu BeTepuHapHOI

ririenu imeHi npodecopa A.K. Cxopoxonbka,
3axapenko MukoJsa OsekcaHapoBUY
1.0.H., mpodecop, wien-kop. HAAH Ykpainu,
Kypo6aroBa Inna MuxkoJsiaipna

1.0.H., JTOLIEHT

HarionansHuit yHiBEpCUTET 010pecypciB 1
MPUPOIOKOPUCTYBAHHS YKpaiHU

M. KuiB, Ykpaina

BBenenns. binku miua3Mu KpoBI Y XOJIOIHOKPOBHHMX TBapUH, A0 SKHX
BIJIHOCSTBH 1 MPEJACTaBHUKIB 1XTio(hayHH, BIAIrpaloTh B iX OpraHi3mi 3HAYHY POJIb Y
3a0e3nedeHHi  (i3ionoriyHUX  QyHKOIA Ta  OloxiMiyHMUX  mpoueciB.  Kpim
3araJbHOBIIOMHUX (DYHKITIH OUIKIB MJIa3MHU KPOB1, OCHOBHUMH 13 SIKUX € TPAHCIIOPTHA,
OiATPUMaHHS OHKOTMYHOTO THCKY, Vy4YacTb Yy TIpollecaX 3TOpPTaHHA KpPOBI,
3a0€e3Ne4eHHs IMYHITETY, BUBEJACHHS KIHIEBUX MPOAYKTIB OOMIHY PEYOBHUH Ta 1HIIE,
y pub BOHM OEpyTh aKTHUBHY y4acTh y aJamnTailii 0 HU3bKUX TEMIEpaTyp BOJIHOTO
cepenosumia [3, 5].

[lepeBaxkna OiIBIIICTH OUIKIB TJIa3MH KPOBI Yy KOpOMa CHHTE3YETHCS Y
renaTomnankpeaci. 3a0pyJHEHHS BOAM PI3HUMU KCEHOOIOTHKAMH, OCOOJIMBO
“eHJOKPUHHUMHU DPYWHIBHUKAMH , 10 SKUX BIJHOCSITH €CTPOT€HU, HAHIPOJIOH, iX
KOH IOTaTy Ta psAJ IHIINX CIOJIYK HETaTUBHO BIUIMBA€E HA TeMaTonaHKpeac puo, 1110 B
CBOIO Yepry 3MIHIO€ PpaKIIHHUN CKIIa] OUIKIB MIa3Mu KpoBi [4, 6].

Meta poboTu — 3’siCyBaTH BIUIMB PI3HUX KOHIEHTpALI TOPMOHY HaHAPOJIOHY
y BOJI1 akBapiyma Ha (ppakIiiHuN CKJIa OUIKIB MJIa3MHU KPOBI IBOPIYOK KOpPOTIA.

Marepianu i meTogu. ExcriepuMeHTH MpoBeACHO B akBapiymax o6’emom 40

M3, y BOJY SIKMX BHOCHJIM KOMEPIIMHUNA MpernapaT HaHAPOJIOHY y 1031 50 mkr/am?
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(mepma) Ta 200 mxr/am® (gpyra mociigHa Tpyma). Y BOAYy akBapiyma, y SKOMY
YTpUMYBaJId PUO KOHTPOJIBHOI TPYNMW HAHAPOJIOH HE BHOCWIW. [pUBAIICTH
eKcrepuMeHTy ckiana 48 mi6. ®pakiidHuii ckiaj OUIKIB TUIa3MH KPOBI PHO
BCTQHOBJIIOBAJIM 32  3arajJlbHONPUUHATAM  METOAOM  enekTpodopesa B
MOJTIaKpUJIaMIJIHOMY Telll 3 JoJAaBaHHIM JOJCHIICYIbdaTy HATpito. MOJEKYISIpHY
Macy oOkpemux (¢pakiiid OUIKIB TIJa3MH KpOBI BCTAaHOBIIOBAIM 3a OlIKaMu-
MapKepaMH.

Pe3yabTatu Ta 00roBopeHHs. J{OCTiIKEHHSIMH BCTAHOBJICHO, IO y ILUIa3Mi
KpPOB1 JIBOPIYOK KOpOIla METOJOM JHUCK-eleKTpodope3a BusABIAeThCS 20 OLTKOBUX
dbpakiiii, MoJeKyIsipHa Maca SIKMX 3MIHIOEThCA Bif 16 mo 284 k/la [1]. V mnasmi
KpOBI JIBOPIYOK KOpoOTa HAlOUIbIIY KIJTBKICTh CTAHOBIATH OLIKUA 3 MOJEKYISIPHOIO
macoro 29-28 k/la (20,1-33,1%), 60—54 x[a (13,4-21,8%), 21-22 x/1a (13,9%), 17—
16 x/la (10,2-11,7%), 266-244 x/1a (7,1-7,9 %), 240-231 x/la (4,2—12,9%). Hdemro
MEHIITy KUIBKICTh CTaHOBJISATH OUIKH 3 MOJEKYJspHOIO Macoro 284-275 x/la (3,7—
4,1%), 52-51 xJla (2,2-3,8%) 1 72-61 /la (0,9-2,4%) Bix iX 3arajqpbHOTO BMICTY Y
ma3Mi KpoBl JBOPIYOK kKopoma. BmicT OuikiB iHmUX (pakiiil y miaa3mi KpoBi pub
OyB MeHIIIe OJHOTO BIJICOTKA, a KIIBKICTH iX (hpaki(iii cTaHOBUIIa OJIU3BKO JACCATH.

JlonaBaHHs y BOJy akBapiyma pu0 mepemnioi Tpynu TOPMOHY HaHIPOJIOHY Yy
KUTBKOCT1 50 MKT/mM® 1 BUTpUMYBAHHS B Hill KOPOITIB MPOTATOM 48 TOIUH MPAKTUIHO
HE BIUTMBAIO Ha (DpakiiiHMUM cKiiaa OUIKIB TJIa3MH KPOBI MOPIBHSIHO 3 KOHTPOJIEM.
BcranoBnieHo nuile He3HAUYHY PI3HMINO 32 BMICTOM OuikiB dpakiii 21-22 k/la, sika
Oyna BIACYTHA y IUJIa3Mi KpOB1 puO Mmepuioi JOCIIIHOI IPYNH BIJIHOCHO KOHTPOJIIO, a
OyJ10 BUSIBICHO (hpakKilito 3 MOJIEKYJISIpHOIO Macoro 17-16 k/la.

[leBHi 3MiHM (ppakiiitHOrO CKIaay OUIKIB TIa3MU KPOBI T JI€I0 HAHAPOJIOHY
BHUSIBJICHO y PHO, SKUX YTPUMYBAIHM MPOTATOM 48 TOIWH y BOJI 3 KOHIICHTPAIII€IO
ropmony 200 mkr/am?. Y 1ma3Mi KpoBl KOPOIIIB APYToi JOCTIAHOI TPyIH 3pic PiBEHb
O1IKiB (ppakiriii 3 MosekysipHoto Mmacoro 240-231 k/la y 3 pasu, 215-192 x/la —y 12
paziB, 41-42 xJla — y 6,7 pa3iB, ane 3HU3MBCA y 1,6 paza 3 MOJEKYJISIPHOIO MacOIO

60-54 x/la.
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KpiMm Bkazanux BigMiHHOCTEH y pub [gaHoi rpynu 3MiHWIACh 1
eNeKTpo(popeTHIHA PYyXIUBICTh OLTKIB TUIA3MHU KPOBI, MPO IO CBITYUTH MOSIBA PSITY
OlnKoBUX (pakuiii 3 moJjekyasipHoro macoro 116—-128 x/la (0,17%), 110-113 k/la
(0,63%), 89-95 xMa (0,61%), 75-73 x[a (0,73%), 17-16 x/la (11,68%), sixi He
BUSBJISUIUCH Y KOPOITIB KOHTPOJIBHOI TPYIIH.

BucHoBok. BctanossieH1 3MiHH PpakiiifHOTO CKJIay OUIKIB TJIa3MH KPOBI pUO
MOXYTh SBJIATUCH BIATMOBIIIO OpraHi3My pu0 Ha A0 aHIPOJIOHY, IO MOXE OyTH
BOXJIMBUM KPUTEPIEM B O10MOHITOPUHTY BOJHUX €KOCHCTEM.
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OF GENERALIZED PERIODONTITIS IN PATIENTS WITH METABOLIC
SYNDROME
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Chernivci, Ukraine

Introductions. Periodontal diseases occupy a central place in the structure of
dental pathology and are a complex problem that acquires not only medical but also
social significance [1]. In recent years, doctors in various fields of medicine, in
particular, dentists, often have to treat patients with comorbid conditions. Researchers
have noted that the most common combination of nosologies and conditions in
patients after 30 years is a combination of diabetes, obesity, hypertension,
hypercholesterolemia, hyperuricemia. It has been suggested that all of these
conditions be referred to as "metabolic syndrome" [2,3]. The development of
effective schemes for the prevention and treatment of periodontal diseases on the
background of metabolic syndrome is an urgent task of modern dentistry [4,5].

The aim of our study was to analyze the dynamics of periodontal indices after
treatment of generalized periodontitis in individuals with metabolic syndrome.

Materials and methods. Comprehensive treatment of generalized periodontitis
was performed in 80 patients with metabolic syndrome. Patients were divided into 2
groups. In the main group (40 people) treatment was carried out according to the
developed treatment and prevention algorithm. The control group, where patients
were treated according to the generally accepted method, also consisted of 40 patients
with metabolic syndrome. The algorithm for the prevention and treatment of
generalized periodontitis in patients with metabolic syndrome consisted of several
stages, the volume and sequence of which were determined by the clinical
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manifestations of the disease in each case. Means for local and general therapy were
included in the treatment-and-prophylactic scheme of patients of the main group.

Results and discussions. Analysis of the dynamics of paraclinical indices in
patients with generalized periodontitis on the background of metabolic syndrome
suggests that the main group in all treatment intervals, when using pathogenetically
directed treatment, there is a pronounced tendency to improve these indices.

Prior to treatment, the mean values of the Pl index in the main group and the
control group did not differ: 4.01 = 0.49 points and 4.05 + 0.51 points, respectively
(p>0.05) and reported severe GP. In the main group, 1 month after the application of
the developed treatment-and-prophylactic algorithm, a significant decrease in index
scores to a digital value of 2.45 + 0.23 points was observed, which indicated
periodontitis of moderate severity. In the control group, where patients were treated
by traditional methods, during this observation period, there was also a decrease in
periodontal index scores, but the value of PI 3.48 + 0.46 points was 1.4 times higher
than in the main group, p <0, 01.

Six months after treatment of GP in patients of the main group there was a
further positive dynamics of PI - the value of the index was 2.34 £+ 0.21 points, which
was 1.7 times lower than the initial value "before treatment”, p<0,01. In the control
group, on the contrary, there was a tendency to increase the Pl index: the index value
of 3.62 + 0.48 points was 1.5 times higher than in the main group, p<0.01.

In the long-term follow-up period, after 12 months, in patients of the main
group the PI index was 2.68 + 0.30 points, which continued to indicate the average
severity of generalized periodontitis and was 1.5 times less than before treatment,
p<0,01. However, in the control group during this observation period, the digital
index of PI exceeded the baseline (4.12 + 0.54 points vs. 4.05 + 0.51 points, p <0.01)
and according to the evaluation criteria corresponded to the severe degree of
generalized periodontitis.

Prior to the treatment of generalized periodontitis, the values of the PMA index
In patients of the main and control groups did not differ significantly: 54.93 + 8.99%

and 55.04 + 9.02%, (p> 0.05) and showed an upper margin of moderate gingivitis.
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limits of severe gingivitis. One month after the application of the developed
treatment-and-prophylactic scheme in patients of the main group, a significant
decrease in the PMA index to 30.28 + 5.02% was observed, which stated the upper
limit of mild gingivitis. In the control group at this time of observation, the decrease
in index scores was moderate, the rate of PMA 43.71 £ 7.20% corresponded to
moderate gingivitis, p <0.01. At the 6-month follow-up period, the PMA index value
of 31.09 £ 5.14% in the main group remained in the range of mild gingivitis, and was
1.9 times lower than before treatment, p <0.01. In the control group, deterioration of
index scores to 45.24 + 7.28% was observed.

12 months after the application of the treatment-and-prophylactic algorithm in
patients of the main group, the digital index of PMA was 39.87 + 5.46% and was 1.4
times lower than the values before treatment, p <0.01. In patients of the control
group, where conventional methods were used, the index estimates of PMA
54.89+8.69% approached the baseline, p <0.01.

Conclusions. Therefore, the application of the developed algorithm for the
prevention and treatment of generalized periodontitis, which was based on the results
of their own clinical, immunological, microbiological studies and included local
measures and general appointments, significantly improved the condition of
periodontal tissues in patients of the main group with metabolic syndrome. The
effectiveness of the developed treatment and prevention scheme is confirmed by the
positive dynamics of periodontal indices both in the near and long term. In the control
group, where traditional methods were used, the treatment of generalized

periodontitis was ineffective.
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Introduction. Periodontal tissue disease is one of the urgent problems of
dentistry. Due to their high prevalence and tendency to progress, they are an
important medical and social problem [1,2].

According to the results of research in recent years, the occurrence of
pathological changes in periodontal tissues is due to the combined action of
endogenous and exogenous factors [3]. Modern production is characterized by the
combined effect of various factors of the production environment on the body of
workers (unfavorable microclimate, noise, toxic substances, dust in the air) [4]. This
combination of harmful determinants and a significant increase in the number of
dental diseases, including periodontal tissue pathology in industrial workers,
necessitates extensive study of complex etiology and pathogenesis, diagnosis and
clinical features of these diseases [5].

Aim. Study of the microbiome of periodontal pockets in industrial workers
with harmful factors.

Materials and methods. 2 groups were formed for microbiological
examination of the contents of periodontal pockets. The main group (81 people)
includes workers of three industrial productions of lvano-Frankivsk region: workers
of chemical production, glass production and agro-industrial complex. The control
group consisted of 60 administrative and support staff of these industries, who did not
come into contact with industrial hazards. The age of the subjects was 25-55 years.

Work experience in production - from 0.5 to 15 years. Identification of isolated
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cultures was performed by studying the cultural, morphological and biochemical
properties of microorganisms. Characteristic features of isolated colonies (size, color,
character of edges, surface structure) were a visible criterion for identification of
microorganisms. Pure cultures were obtained from isolated colonies for the purpose
of their morphological study and establishment of biochemical properties.

Results and discussion. In patients of the main group 8.98 & 1.47% of the total
number of strains were coagulase-positive, hemolytically active S. aureus, in the
pathogenic action of which a significant role belongs to the ability to synthesize
hyaluronidase, which due to the cleavage of hyaluronic acid contributes to the
destruction of connective tissue epithelium, sharp expansion of microvessels and
increase in permeability of their walls, strengthening of migration of leukocytes and
development of leukocyte infiltration. In the control group there was only a single
sowing of this microorganism.

According to these features, the selected non-hemolytic and a-hemolytic
streptococci were defined as S. mutans, S. mitis, S. salivarius, S. sanguis, however,
due to the complexity of identification, in the final accounting they decided to
consider as non-hemolytic and a-hemolytic. The role of these streptococci in
maintaining the consistency of the oral microflora is associated with acid-forming
properties. Due to the antagonistic effect of streptococci in the oral cavity of healthy
Escherichia coli, in particular E. coli, Escherichia coli and Proteus and Pseudomonas
are present for a short time and in small quantities. Acid-forming streptococci of -y
and -f types act antagonistically on a-hemolytic streptococci, which is reflected in
the picture of the microbial landscape.

In the main group, non-hemolytic streptococci accounted for only 0.50+0.35%
of the isolated strains compared with 14.06+4.35% in the control (p<0.01); a-
hemolytic streptococci - 2.49+0.76% compared with 18.76+4.88% in the control
(p<0.01), which was respectively 28.12 and 7.53 times more. At the same time, in
crops from patients of the main group, the percentage of S. pyogenes was 12.72% in

the absence of sowing in the control group. Significantly lower frequency of
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excretion in patients of the main group of opportunistic pathogens "oral" streptococci
may indicate inhibition of their growth by pathogenic microflora.

E. coli accounted for 6.98+1.27% of all isolated strains in the main group at
4.69+2.64% in the control (p<0.05), ie occurred 1.49 times more often.

P. aeruginosa, K. aerogenes and P. vulgaris were found in the microbial
landscape only in patients of the main group (1.50+0.61%; 3.74+0.95% and
5.24+1.11%, respectively, depending on the number selected strains). The percentage
of bacteroids identified as B. oralis in the control group was 1.74 times lower and was
4.49+1.03% compared to 7.81+3.35% in the main group (p<0.05), and P. intermedia -
1.28 times smaller and amounted to 5.99+1.19% and 4.69+2.64%, respectively
(p<0.05). P. gingivalis was sown only in patients of the main group (4.99-1.09% of
all sown strains).

In the main group of fungi Candida spp. were 14.06+4.35%, in the control -
12.72+1.66% of the total number of isolated strains (p<0.05).

Conclusions. Significant microbial contamination of periodontal pockets of
workers directly involved in production, compared with administrative staff,
confirmed the impact of harmful determinants of industrial production on the
development and course of periodontal disease in workers, which is realized by
stimulating the growth of plaque and transformation of autoflora composition in the
aggressive direction.
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Introductions. The most common pathology of the thyroid system is
accompanied by hypothyroidism syndrome, which is caused by insufficient
production of thyroid hormones and peripheral disorders of their action [1]. The
problem of hormonal imbalance in periodontal disease, as well as the importance of
endocrine diseases in its development, plays an important role. It is known that the
state and interaction of the main regulatory systems (nervous, endocrine and immune)
determines the homeostasis of the organism and its response to any pathogenic
effects [2]. In the professional literature there is evidence that thyroid disease is a risk
factor for the occurrence and further progression of periodontal disease [3,4].

Aim. To evaluate the effectiveness of treatment of generalized periodontitis in
young people with primary hypothyroidism.

Materials and methods. Comprehensive treatment of chronic generalized
periodontitis was performed on 110 patients aged 25-44 years, who were divided into
treatment groups: the main group - 55 patients with hypothyroidism, who were
treated using the developed treatment and prevention complex; and a control group,
which included 55 patients with hypothyroidism, where treatment was carried out in
accordance with the "Protocols of the Ministry of Health of Ukraine medical care" in

the specialty "Therapeutic Dentistry".

Results and discussion. According to the results of research, after the complex
treatment of generalized periodontitis according to the developed scheme in patients

of the main group showed a steady improvement in the condition of periodontal
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tissues both in the near and long term. Clinical examination data were confirmed by
the dynamics of periodontal indices in the observation groups.

Prior to treatment in both groups, the mean values of periodontal indices were
approximately the same. The average value of the Pl index before treatment and
prevention measures was 3.52 + (.32 points in the main group and 3.55 + 0.33 points
in patients of the control group, which according to the evaluation criteria of this
index showed moderate periodontitis.

In the near future, 1 month after pathogenetically directed treatment of
generalized periodontitis, in patients with hypothyroidism of the main group there
was a sharp decrease in PI index scores to a digital value of 1.46 + 0.17 points, which
corresponded to mild periodontitis, p <0, 01. In the control group, where the
treatment of GP was carried out by traditional methods, there was also a moderate
decrease in PI to 2.97 £ 0.28 points, which did not go beyond "moderate
periodontitis”, p<0.01.

Six months after treatment with GP, the value of the PI index in the main group
decreased to 1.34 £ 0.15 points (p <0.01) and showed mild periodontitis. However, in
the control group there was an increase in index scores: PI was 3.09 + 0.30 points,
which corresponded to the average degree of inflammatory-dystrophic process in the
periodontium.

After 12 months of observation, the digital periodontal index in the main group
of 1.87 £ 0.24 points was 2.1 times lower than in the control group, where at this time
already showed a severe degree of generalized periodontitis (4.02 + 0, 35 points,
p<0.01).

Numerical values of the PMA index before the use of treatment and prevention
schemes in the main and control groups corresponded to the upper limit of the
average degree of gingivitis (51.34 + 4.10% and 52.11 + 4.12%, respectively,
p>0.05). After 1 month, there was a decrease in PMA in both treatment groups,
although the index value of 33.15 + 3.05% in the main group was 1.3 times less than
in the control group (44.23 + 4.03% p <0 , 01) and showed a mild degree of
gingivitis. Six months after treatment of GP in the main group, the digital PMA
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37.53+ 3.26% was 1.4 times lower than in the control group (51.32 £+ 4.08%, p<0.01).
A significant difference in index estimates was objectified in the longest follow-up
period, after 1 year: in the main group the value of papillary-marginal-alveolar index
39.19 £+ 3.62% was 1.3 times lower than before treatment, while in patients of the
control group, the value of PMA 61.27 £+ 5.14% exceeded baseline and corresponded
to a severe degree of inflammatory process in periodontal tissues, p <0,01.

In the near term of observation in the main group, the index of bleeding index
of the gingival papillac PBI decreased by 2 times from 1.93 £ 0.21 points to
0.96+0.11 points, p <0.01. In the control group, the decrease in PBI was more
moderate: from 1.90 £ 0.19 points to 1.45 + 0.15 points, p <0.01. Six months after
treatment of GP in patients of the main group, the numerical value of the PBI index
of 1.02 + 0.13 points was 1.7 times lower than that in the control group (1.74 = 0.16
points, p <0.01) . In the long-term follow-up period, after 12 months, the index of
bleeding gingival papillae in the main group was 1.31 &+ 0.15 points, which was 1.5
times less than before treatment (1.93 = 0.21 points, p<0.01).

The application of the developed and proposed scheme for the prevention and
treatment of generalized periodontitis, which was the result of our own clinical and
laboratory studies, significantly improved the condition of periodontal tissues in
patients with primary hypothyroidism. The effectiveness of the applied treatment-
and-prophylactic scheme is objectified by clinical observations and positive dynamics

of index assessments in all terms of observation.
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Beryn./Introductions. One of the most important components of the
implementation of an adequate assessment of the adaptive-significant psycho-
physiological and mental characteristics of pupils studying in a modern school and,
thus, exposed to numerous stress factors, should be recognized as the definition of the
leading indicators of the socio-psychological and mental adaptation of schoolchildren
[1, 2, 3, 4, 5]. At the same time, mental adaptation is defined as the process of
establishing optimal relationships between the individual and the environment in the
course of performing typical, human-specific forms of activity that make it possible
to satisfy actual needs and realize related goals while maintaining a high level of
mental and somatic health. In this context, significant attention is drawn to
educational stress, the main causes of which are: a pronounced intensification of the
educational process, the lack of compliance of teaching methods and technologies
with both the age and functional capabilities of the organism, stressful pedagogical
tactics, the irrational organization of educational and extracurricular activities, the
lack of adequate approaches to the process of formation of health and promotion of a
healthy lifestyle [6, 7, 8, 9, 10, 11].

Mera po6oTm./Aim. The purpose of the scientific work was a hygienic
assessment of the characteristics of the course of the processes of socio-psychological
and mental adaptation of pupils of senior school age, studying in the conditions of a
modern school and subject to the influence of stressful phenomena of an
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educationally significant nature.

Marepianu i meroau./Materials and methods. The study was conducted on
the basis of a number of schools in the city of Vinnitsya among pupils aged 14-17
studying in the senior classes. In order to determine the level of socio-psychological
adaptation of young girls and young boys, the personality questionnaire of Rogers
and Diamond, Eysenck, Rusalov, Spielberger, Shmishek, Boyko, Bass-Darky,
Malkova questionnaires, as well as the Tsung scale for self-assessment of depression
were used. Statistical analysis of data content was carried out on the basis of a
package of application programs for rich statistical analysis “Statistica 6.1” (license
no. AXX910A374605FA).

PesyabTaTh i odrosopennsi./Results and discussion. The results obtained in
the course of the assessment of socio-psychological adaptation testified to a
predominantly average, in accordance with the degree of severity, level of socio-
psychological adaptation of middle school pupils who are in the conditions of a
modern school and, accordingly, are subject to the influence of various
manifestations of educational stress. Throughout the studied age range, the worst
results in terms of content were recorded among 17-year-old young girls and young
boys, at the same time, the highest level of socio-psychological adaptation was
recorded among 16-year-old schoolchildren. Pronounced gender differences in the
leading characteristics of socio-psychological adaptation among 17-year-old pupils
were revealed, indicating a significantly lower level of development among young
men of such characteristics of socio-psychological adaptation as indicators of
adaptability, self-acceptance and acceptance of others, as well as internal comfort.

The results of correlation and cluster analysis made it possible to identify
priority areas for the implementation of psychohygienic correction of prenosological
changes in the state of mental health: socio-psychological adaptive, aggressively
significant, emotionally significant, anxiety-characterological and accentuated-
characterological clusters.

Bucnosku./Conclusions. The results obtained determine the leading trends in

changes in the processes of socio-psychological and mental adaptation of
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schoolchildren aged 14-17, and also provide an opportunity to identify the main

directions for the implementation of measures for the psychohygienic correction of

the identified changes, which can significantly increase the efficiency of the

development of modern personality-oriented health-saving technologies.
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DISTURBANCE OF THE IMMUNITY IN RATS WITH INFLAMMATION
OF THE ILEUM

Zherebiatiev Oleksandr Serhiyovych
Ph.D., Associate Professor
Zaporozhye State Medical University
Zaporozhye, Ukraine

Introductions

Inflammatory bowel diseases (IBD) such as ulcerative colitis and Crohn's
disease are chronic inflammatory disorders of the gastrointestinal tract and are
associated with substantial morbidity including frequent hospitalization and surgery,
reductions in quality of life and increased mortality. The pathogenesis of IBD is
complex and multifactorial. Statin drugs are widely used worldwide for treatment of
hyperlipidemia in addition to cholesterol-lowering effect, statins reduce many of the
mediators involved in IBD-specific inflammation including C-reactive protein,
interferon gamma, interleukins 6 and 8, and NF-kappa B.

Aim

The aim of this study was to investigate the possibility of simvastatin and
recombinant antagonist of receptors of interleukin-1 for pharmacological correction
of acute and chronic ileitis in rats with a focus on the expression intensity studies of
TLR-2 TLR-4, NF-kB protein with lymphocytes of small intestine.

Materials and methods

Male Wistar rats were housed in standard wire-mesh bottom cages at constant
temperature of 25°C. The rats were given water and standard laboratory diet ad
libitum with no restriction prior to indomethacin injection. For induction of an ileitis,
rats received subcutaneous dose of indomethacin. For histological examination,
sections were stained with haematoxylin and eosin. The immunopositive cells was
determined using a direct and indirect immunofluorescence technique with using a
monoclonal antibody. Images were taken by using a fluorescence microscope

PrimoStar (ZEISS, Germany) with a computer-assisted video system AxioCam 5c
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(ZEISS, Germany) including the NIH-Image software (NIH Image version 1.46). All
statistical analyses were performed using EXCEL MS Office 2010 (Microsoft Corp.,
USA), STATISTICA 6.0 (Stat-Soft, 2001) software. Results are expressed as mean
values = SEM. Differences were considered statistically significant if the p value was
<0.05.

Results and discussion

It has been established that acute and chronic ileitis development was
accompanied with the increase in quantity of TLR-2" cells and with decrease in
quantity of TLR-4"- i NF-kB® lymphocyte in lymphoid structures of ileum.
Simvastatin and recombinant antagonist of receptors of interleukin-1 administration
to experimental animal resulted in multidirection action on the expression of
receptors with lymphocytes of small intestine.

Conclusions

We established that drug administration during the development of
experimental pathology was accompanied by changes in the expression of TLR-2,
TLR-4, and NF-kB protein.
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AHATOMO-®U3NOJIOT U JBIXATEJBHON CUCTEMBI

Ackapbsinn Bepa IlerpoBHa

JIOIICHT

kadenpsl hapmakosoruu, GU3NOIOTUN

Tamkenrtckuit llequarpuuecknit Mequunuackuin MactutyT. r. TamkeHr,
Xakum:kaHoBa A3u3axoH CoIUKKOH KH3H

CTYJECHTKA

Tamkentckuit [leguarpuyecknit Menuuuackuii UHCTUTyT . 1. Tamkexr,
Jpramos KamponoOek Yayroek yriu

CTYAEHT

Tamkentckuit [lequarpudecknii Menuuuackud MTHCTUTYT . 1. TamkeHT

OnTuManabHBIM JJI1 4YeJOBEeKa SBISETCS HbIxaHue 4depe3 Hoc. OHO co3maeT
COTIPOTUBIICHUE MOTOKY BO3/AyXa, 4TO (POPMHUPYET MEJICHHOE U TITyOOKOE JBIXaHHUE.
VYriyOlieHHOe JhIXaHue CO3/1aeT ONTHUMAalbHBIE YCJIOBHS ra3000MeHa B allbBEoJiax,
ylIydIllaeT pacrpezesieHue cypdakTaHTa, MPEMSTCTBYIONIETO CIaCHUI0 albBEON U
aTeNIEKTa3y JIETKHX. BO3IyXONpOBOIANINE  JBIXaTCIbHBIC IYTH  ITOKPBITHI
MepIATEIbHBIM JMHUTEINEM M CIM3UCTHIMHU Keyne3aMu. PecHHuku MmepraTesbHOro
SMUTENHS TIEPEHOCIT UYXKEPOJIHBIE BEMIECTBA K TJIOTKE, TJ€ OHU IOTOM
OTKAllUIMBAIOTCS W  TJIOTAIOTCS. AJBBEOJISIpHBIE Makpodarn OYHMIIAIOT — OT
MIPOHUKAIONIUX YYXKEPOJHBIX (PAaKTOPOB, KPOME TOrO, B JBIXaTEIHHOU CHCTEME,
O0COOEHHO B 001acTH BEpPXHHX [bIXaTCIbHBIX IYyTEH, COACPKATCA KJICTKU
cnenupuueckor MPOTUBOMH(DEKITMOHHOM 3aIUTHI — JTUM(OIUTHI U TIa3MaTUYECKUE
kietku (Ig A, G).

B nmutepatype oTMedeH TOT (akT, YTO BEHTHIISAIUS JIETKUX OCYIIIECCTBIISETCS 3a
CUYET CO3JaHUS PA3HOCTU JABJICHUS MEXIY ajlbBEOJSIPHBIM M aTMOC(EPHBIM
BO3JIYXOM: TPH BJOXE JaBJICHUEC B aJbBCOJIIPHOM TIPOCTPAHCTBE 3HAYUTEIHHO
CHUKAETCS U CTAHOBUTCS MEHbBIIIE aTMOC(HEPHOT0, TOITOMY BO3JYyX M3 aTMoc(hepsl
BXOJIMT B JIETKHE, CMEIINBASCh C allbBEOJISIPHBIM BO3AyXOM. [Ipu BbIIOXE NaBiieHHE
BHOBb MEHSETCS, T.C. IaBJICHUE B JICTKUX MPUOJMKACTCS K aTMOC(EpHOMY WITH TaXKe

CTAaHOBUTCA BbILIC €TI0, YTO IMPHUBOAUT K YAAJICHUTIO O‘—ICpGI[HOﬁ Imopouu BO3AyXa M3
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nerkux. CoCTaB BIBIXa€MOTO, BBIJIBIXaEMOTO M albBEOJSIPHOTrO Bo3ayxa K razoBbiM
cpelaM OTHOCATCS: aTMOC(HEpHBIH BO3AYX, BBIIBIXAEMBI M aJIbBEOJSPHBIA BO3IYX.
['a3oBasi cMech B anbBeojaxX, y4acTBYIOIIMX B Tra3000MeHE, OOBIYHO Ha3bIBAETCA
albBEOJSIPHBIM ~ BO3JyXOM WJIM aJIbBEOJIIPHOM cMechbto ra3oB. CojaepskaHue
KHCJIOPOJIAa M YIJIEKHCIIOrO ra3a B albBeOJaX 3aBUCHUT, NMPEXKAE BCErO, OT YPOBHS
AbBEOJIIPHON BEHTUISIIIUU U MHTEHCUBHOCTH ra3000MeHa.

CnemyeT OTMETUTH ,0CHOBBIBASCh HA JIMTEPATYpPHBIX JaHHBIX , YTO B
BBIJIBIXa€MOM BO3/yX€ KOJUYECTBO YIJIEKUCIIOrO ra3a MEeHbIIIe, a KUCIOpoa OoJIbIIIe,
YeM B aJIbBEOJISIPHOM. OJTO CBSI3aHO C TE€M, YTO IPHU BBIJIOXE K aJbBEOJSPHOMY
BO31yXy MPUCOCAUHSAETCS BO3AYyX MEPTBOrO MPOCTPAHCTBA, COACPKAIIUNA MEHbBIIEE
KOJIMYECTBO YIJIEKMCIIOTO Ta3a W OoJiblliee KOJWYECTBO KHUCIOpoja. ['NaBHas 1ieib
BEHTW/ISIIUMA  JIETKUX — OOECIEUYUTh TMOCTOSHCTBO MapIlMaldbHBIX JIaBICHUMN
IBIXaTEJIbHBIX Ta30B B ApTEPUAIBHOW KPOBH.

A Takke aHaJu3 JUTEPATYpPhl MTOKA3aj ,4YTO CBOMCTBA aJbBEOJIIPHOIO BO3/1yXa!
I. OO0beM u Ta30BBIM COCTAB aJIbBEOJSIPHOTO BO3JyXa B HOPME IOCTOSIHEH.
2.['a30BBI  COCTaB aJbBEOJIAPHOTO BO3JyXa OTIMYAETCS OT aTMOCGEpPHOro.
3. [TocTOoSIHCTBO  Ta30BOTO  COCTaBa  aJbBEOJIAPHOTO  BO3AyXa PEryIUpyeTCs
npoiieccamMu U Py3un  Ta30B  uUepe3 aJbBEOJSIPHO-KAMWUISIPHYIO MeMOpaHy.
buomexannka BHEIIHETO JbIXaHUS YBEIWYEHHE OO0beMa TPYIAHOM IOJOCTH
obecrnieunBaeT BIOX (MHCIHMPAIMIO), YMEHBIIEHUE — BBIIOX (9Kcmupanui). Baox u
BBIJIOX COCTABIISIIOT JIbIXaTCNbHBIA MUKI. l3MeHeHHe oO0beMa T'pyIHON ITOJOCTH
COBEpIIIAETCSA 3a CUET COKPAILEHUM NbIXaTEIbHBIX MBIIII. AKT BA0Xa (MHCIIUPALIHS) —
npo1iecc akTUBHBIN. K MHCTIUpaTOpHBIM MBIIIIAM OTHOCSITCS nuadparma, Hapy>KHbIC
KOChle MEXpeOepHble U MexxpsmieBble . [maBHas mbimma — auadparma. [lpu ee
COKpalIeHUH YIUIOMIAETCs KyMoJi, abJIOMUHANIBHBIE OpraHbl KayJajdbHO CXKUMAIOTCS,
M CTEHKAa >KMBOTAa CTAHOBUTCS BBIMYKJIOW KHapyxu. OmHOBpEeMEHHO auadparma
MOJTHUMAET HUKHUE pedpa, YTO MPUBOIUT K YBEIUUYCHHUIO 00BbEMa TPYAHON TOJOCTH
HE TOJIbKO B BEPTUKAIHHOM HampapieHuu. CokpalieHue Hapy>KHbIX MEKPeOepHBIX U
MEXXPSIIEBBIX MBI TPUBOAUT K YBETUYCHUIO 00bEeMa TPYIHOW TMOJIOCTH B

CaruTTaJJbHOM H (prHTaJ'IBHOM HaIrpaBJICHUAX.
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®du3nonoraMu yCTaHOBJIEHO, YTO TIPHU TIIYOOKOM BJOXE COKPAIIAIOTCS TaKXKe
BCIIOMOTATENIbHBIC ~ MBIl  JICCTHUYHbIC, TPYAUHO-KIIOUMYHO-COCLIEBUIHAS,
Oonplass W Majasi TpyAHbIE, TepefHsiss 3yOuaras, a TakkKe TpaneluueBUIHAs,
pOMOOBHUIHAS, TTOAHUMAIOIIAs JIONaTKy. Takum oOpa3oM, B aKTe€ BJOXa YYaCTBYIOT
MBIIIIIBI-pa3rudaTeny.

[Ipy CHOKOWMHOM JBIXaHWU BBIIOX OCYIIECTBISETCA MAacCUBHO, 3a CYET
paccnabienus MpII Baoxa. [Ipu rimyOokoM BbIIOXE COKpAIIAIOTCS 3KCIHPATOPHBIC
MBIl — MBIIIIBI OPIOIIHON CTEHKH (KOChIe, MOTEpeyYHas U MmpsmMasi), BHyTPEHHUE
KOCbIe MEXpPEOCpHBIC MBIIIIBI, MBIIIIbI, CTUOAIONIMe MO3BOHOYHUK. Takol BBIIOX
Ha3bIBAETCS aKTUBHBIM. JluadparmMa v MBIl )KUBOTA JEHCTBYIOT BMECTE, KOTJa
JOJKHO OBITh CO3JJaHO BBICOKOE a0JOMUHAIBHOE JIaBJICHWE, HAIlpUMeEp, Mpu
nedexanur, BO BpEMsS POJIOB MPU MOTyrax. DHEPTUs MBIIII 3aTpayuBacTCs Ha
AIACTUYECKOE COIMPOTUBIECHUE TPYJHOM KIETKH, 3JIACTUYECKOE COMPOTHUBIICHUE
JETKUX, BA3KOE COIMPOTUBICHUE [EPEMEIIAEMBIX TKAaHEH, a’pOJUHAMHYECKOE
CONPOTUBJICHUE JBIXATEIbHBIX MyTEH, THKECTh MEpPeMENiaeMoi IpyJHOU KIETKU U
BEpXHUX KOHEYHOCTEW. J[aBieHWE B IUIEBpPAJbHON MOJIOCTH, €r0 WU3MEHEHHE MpPU
nbixanuu JIerkue W CTeHKW TPYJIHOM MOJOCTH MOKPBITHI CEPO3HOM O0O0JOUKOM —
IJIEBPOM, COCTOSIILIEW M3 BHUCUEPAJIBHOIO U NAPUETAIBHOTO JIMCTKOB. Mexny
JUMCTKaMU TUIEBPbl HAXOJUTCS 3aMKHYTOE IIEJIEBUIHOE MPOCTPAHCTBO, COJIEpIKAIIEe
CEPO3HYIO )KUJIKOCTh — IUIEBpaJIbHAs MOJIOCTh. ATMOC(hEpHOE AaBIECHHE, IEUCTBYS Ha
BHYTPEHHHE CTEHKH aJbBEOJ YEpe3 BO3AYXOHOCHBIE IYTH, PACTATUBAET TKAaHb
JETKUX W TPWKUMAET BHUCIEPATIbHBIN JUCTOK K TapUeTaTbHOMY, T.€. JIETKUE
MOCTOSTHHO HAXOJSATCS B PACTSIHYTOM cocTOsiHUM. [Ipu yBennueHun oobemMa rpyaHou
KIIETKHA B PE3YJbTaTe COKPAIICHHUS MHCIUPATOPHBIX MBI, MapHETAIbHbBIA JTHUCTOK
mocjaeAyeT 3a TPYAHOM KJIETKOM, 3TO MNPUBEACT K YMEHBIICHHWIO [IaBJICHUS B
MJIEBPAJIbHON 11I€JIM, MO3TOMY BHUCLEPAJIbHBINA JIUCTOK, & BMECTE€ C HUM U JIETKHE,
MOCIEAYIOT 3a NapueTaJbHbIM JHCTKOM. JlaBJIeHHWE B JIETKUX CTAaHET HIXKE
aTMoc(epHOro, U BO3yX OyJIeT MOCTynaTh B JIETKUE — MPOUCXOAUT BIOX. [laBrieHue
B TUICBPAJIBHON MOJIOCTH HUXKE, YeM aTMoc(epHOe, MOATOMY TUIEBPAILHOE JIaBJICHUE

HAa3bIBAIOT OTPULATCIBbHBIM, YCJIIOBHO ITPUHUMA aTMOC(l)CpHOG JaBJICHUC 3a HYJICBOC.
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Yem cusbHEE pacTsITUBAIOTCS JIETKUE, TEM BbIIIE CTAHOBUTCS UX 3JaCTHUYECKas TATa U
TEM HIKE MMajaeT JaBJeHHE B IUIEBPAIBbHOM MOJOCTH. BenmnumHa oTpHIIaTeIhbHOTO
JaBJICHUs B IUIEBPAJIbHOM IIOJIOCTH pPaBHA: K KOHIly CIOKOMHOro Baoxa — 5-
{/ MM PT.CT., K KOHIly MaKCUMaJIbHOTO B1oXa — 15-20 MM PT.CT., K KOHIly CIIOKOMHOTO
BbII0Xa — 2-3 MM PT.CT., K KOHIly MaKCHUMaJbHOTO Bbl1OXa - 1-2 MM pT.CT.
OTtpuuarenbHOEe JaBJIEHUE B IUIEBPAIbHOM MOJOCTU OOYCJIOBIEHO TaK Ha3blBaeMOMN
DIACTUYECKOW TATOW JIETKMX — CHJIOW, C KOTOPOW JIETKME ITOCTOSIHHO CTPEMSATCS
YMEHBIIUTh CBOU 00BEM.

OnacTuyeckas Tsra JIETKUX 00ycioBieHa Tpems (akTopamu: 1) HamuuueM B
CTEHKaxX ajbBeo] OOJBIIOrO KOJWYECTBA 3JACTUYECKUX BOJIOKOH; 2) TOHYCOM
OpOHXHMANbHBIX MBI 3) MOBEPXHOCTHBIM HATSKEHUEM IUICHKU JKUJKOCTH,
MOKPBIBAIOLIEH CTEHKH alibBeOJ. BelecTBo, MOKPHIBAIOIIEE BHYTPEHHIOKO
MOBEPXHOCTh aJIbBEOJI, Ha3bIBAETCS CYp(HAKTaHTOM.

ABTOpaMH JIUTEpaTypax HCTOYHUKOB OTMEUYEHO, YTO Cyp(akTaHT - 3TO
MOBEPXHOCTHO-AKTUBHOE BEUIECTBO (TUIEHKA, KOTOpas COCTOMT U3 (hochonumnuaos
(90-95%), dethipex crenupUIeCKUX Ui HEro MPOTCHHOB, a TAaKKe HEOOJBIIOrO
KOJIMYECTBA YrOJIbHOTO THjpaTa), 00pasyercs CreluuaIbHbIMU KJIETKaMH ajlbBEOJIO-
naesMonutamu I tuna. [lepuon ero nonypacnana 12—16 vacos.

Oyukuuu  cypdakTaHTa: © TPU  BIOXE MPEHOXpaHSIET albBEONbl OT
nepepacTsbDKeHus Onarojapsi TOMY, 4YTO MOJIEKYJbl cypdakTaHTa pachojIOKEHbI
Jalieko JApyr OT JApyra, UTO CONPOBOXKIAETCS TOBBIIMICEHUEM  BEITUYHUHBI
MOBEPXHOCTHOT'O HATSKEHUS; ® TIPU BBIIOXE MPEIOXPaHIET ajlbBEOJIbI OT CHaJCHUS:
MOJIEKYJIbI cyp(akTaHTa pacroyiokKEeHbl OJU3KO APYr K JAPYry, B pe3yJbTaTe 4ero
BEJIMYMHA TIOBEPXHOCTHOTO HATSHKCHHUS CHU)KACTCSA, ® CO3/aeT BO3MOXKHOCTH
pacnpaBieHHs JIETKUX MPU NEPBOM BI0XE HOBOPOXKIECHHOIO; ® BIIMSAET HA CKOPOCTD
aupy3un Ta30B MEXIy ajJbBEOJIAPHBIM BO3IYXOM U KPOBBIO; ® pEryJIHpyeT
MHTCHCUBHOCTh MCIApPEHHs] BOJABI C aJbBEOJSIPHOM MOBEPXHOCTH; e o0Osagaer
0aKTEepUOCTaTUYECKON aKTUBHOCTHIO; ® OKAa3bIBaCT MPOTUBOOTEYHOE (YMEHBIIIACTCS

BBIIIOTCBAHUC KUJIKOCTH H3 KPOBHU B aJ'IbBeOJ'II)I) N aHTHOKHCIHNTCIIBHOC I[ef/'ICTBI/Ie
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(3amMIAaeT CTEHKH allbBEOd OT MOBPEXKIAIOMIET0 JCHCTBHUS OKUCIUTENEH U
MEPEKUCEN ).

Kucnopon ¥ yriekucnblii Ta3 B KPOBU HaxXOHSTCS B JIBYX COCTOSHUSIX: B
XUMHUYECKU CBSI3AHHOM U B PAaCTBOPEHHOM. XOTS COAECpKaHUE B KPOBH KHUCIOPOJa U
YIIIEKUCIIOTO Tra3a B (PU3NYECKU paCTBOPEHHOM COCTOSIHUM OTHOCHUTEIIBHO HEBEJIHKO,
ATO COCTOSIHUE MTPAET CYUIECTBEHHYIO POJIb B KU3HENEATEILHOCTH opranusMma. Jlis
TOT0, YTOOBI CBSI3aTHCSI C TEMHU WJIM MHBIMH BEILIECTBAMHU, JIbIXaTEIbHbIC Ta3bl CHaUaIa
JOJKHBI OBITH JOCTaBJIEHBI K HUM B (PU3MYECKH PACTBOPEHHOM Buje. Takum
obpazoMm, ipu muddys3un razoB kaxmnas Mojiekyna O2 u CO2 omnpeneieHHOE BpeMs
npedbiBa€T B COCTOSIHUM (DU3UYECKOrO0 pacTBOpeHUsi. TpaHCHOPT KHUCIOPOJa.
Bonbiias gyacte KMCI0pOIa NEPEHOCUTCSI KPOBBIO B BUJI€ XMMUUECKOT'O COETUHEHUS C
reMorjaoOMHoM, o00pa3ys okcureMornoOus. IlpucoenuHenue kuciaopoaa K
reMoryioOnHy  (OKCHUreHalMsi TIeMOrJIoOMHa) MPOUCXOAUT 0e3  HM3MEHEHHus
BaJICHTHOCTH kene3a. CTeneHb HaChIIEHUS TeMOIVIOOMHA KHUCIOPOAOM, T.€.
0o0pa3oBaHHE OKCUI'€MOIJIOOMHA, 3aBUCUT OT HAIPSKEHUS KUCIOpoAa B KpPOBH.
['padrueckn 3Ty 3aBUCUMOCTH OTpa)KaeT TaK Ha3blBaeMas KpUBas JAMCCOLMALIUU
OKCUTeMOrJI00MHa. JTa KpuBas UMeeT S — 00paznyto ¢popmy. Kpyras yacts rpaduka
JTUCCOIMAIIMN OKCUTEMOTJIOOMHA COOTBETCTBYET HAMPSIKEHUIO KUCIOPOJa B TKAHSX.
3necy ycwnmBaetcsi auccoumanus HbO2, u O2 u3 KpoBU NEpexXOoaUT B TKAHH.
Otnoras mpaBasi 4acTh rpaduka COOTBETCTBYET BBICOKMM HANPSKEHUSM KHCIOPOJIa
U CBHUJIETEIBCTBYET O TOM, YTO B 3TUX YCJIOBMSIX COJEp)KaHHUE OKCUIeMOIJIoOMHa
Majo0 3aBHCHT OT HANpSOHKEHHs KUCIOpPOJa M €ro MaplUalbHOTO JaBJICHHUS B
aJIbBEOJISIPHOM BO3AyXe. DTa 4acTh Tpaduka COOTBETCTBYET MpoIieccaM 00pa3oBaHuUs
okcureMorsoouHa B Jierkux. CpoACTBO reMorjo0uHa K KUCIOPOAY HU3MEHSEeTCS B
3aBHCHUMOCTH OT MHOTHX (aktopoB. Kak mpaBumo, Bce 3TH (aKTOphl CMEIIAIOT
KPUBYIO, YBEJIMUMBAs WM YMCHbINAs €€ HAKJIOH, HO HE M3MEHSS MpU ITOM ee S —
obOpasnyto ¢opmy. Ecmu cpoiacTtBo remoraoOWHa K KHUCIOPOAY TMOBBIMIAETCS, TO
MpoIECC UACT B CTOPOHY 0Opa30BaHUS OKCUTEMOTJIO0WHA, U TpaduK JUCCOIHALINU
CMEIIAeTCs BJIEBO. DTO HAOIIOJAETCS MPU CHIDKEHUU HATPSHKEHUS YTIIEKUCIIOTO rasa

IIpU TOHWKEHWHM TemnepaTrypbl, npu casure pH B menounyro cropony. Ilpu
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CHIDKEHUHU CPOJICTBA TeMOTJIOOMHA K KHCIOPOAY IMPOLECC HAET OOJNbIIE B CTOPOHY
JIUCCOIMAIIMN OKCUTEMOTJIOOWHA, TPU STOM TpaduK AUCCOLUAIIMN CMEIIaeTcs
BIIPaBO. JTO HAOJIOAAETCS MPH TOBBIIICHUN MAPIUATBLHOTO JABJIEHUS YIIIEKUCIOrO
rasza, Ipy MOBBIIICHUH TEMIIEPaTyphl, Ipu cMmenieHuu pH B kuciyio cropony. Ilpu
psiZie MATOJOTHYECKUX COCTOSTHUM HAOI0OJAI0TCS M3MEHEHUs MpOoIlecca TPaHCIopTa
KHUciopoAa KpoBblo. Psan 3a0oneBanuil (Hampumep, HEKOTOpbIE BUAbI AHEMUMA)
COTIPOBOXAAETCA CABUTAMU KPUBOI TMCCOLMALIMY OKCUTEMOTIIO0MHA BIPABO (pexe —
BJIEBO). JIBYyOKHCH yriepoja — KOHEUHBIH MPOIYKT OKHCIUTEIbHBIX OOMEHHBIX
MPOLIECCOB B KIETKAaX — IEPEHOCUTCS C KPOBBIO K JIETKUM B Tpex ¢opmax: B
CBOOOJHOM, B BHUJE KHCIBIX COJIEHW YIOJIbHOM KHUCJIOTBI W KapOreMorioOHuHa.
Hanpsiokenne CO2 B apTepuanbHOl KPOBH, MOCTYNAIONIEH B TKAHEBBIE KAMWJLIISPHI,
cocraBisier 40 MM pr.cT. B kinerkax TkaHeill HamOosbliee Hamnpsbkenne CO2 —
60 MM. pT.CT., B TKaHEBOM >XUAKOCTH 46 MM pT.cT. B cBs3u ¢ stuM ¢usmdecku
pactBopeHHbld CO2 mnepeHOCUTCS MO TPagUuEHTY HANPsHKEHUST U3 TKaHEBOU
KUIAKOCTH B Kanmwusipbl. B pesynprare Hampsbkenne CO2 B BEHO3HOM KpOBH
coctaBuT 46 MM pT.cT. 31ech Ooibias yacte CO2 mpeTeprieBaeT psji XUMUYECKHUX
MpeBpallleHut — MPOUCXoaUT ruapatanus Mojekya CO2 ¢ 06pazoBaHUEM YroiabHOMN
KUCJOTHL. B mna3me 3Ta peakuus UAET MEIJIEHHO, & B SPUTPOLUTAX O] BIUSHUEM
depmenTa kapOoaHruapasbl OHa PE3KO yckopsiercss npumepHo B 10 Twic. pa3s.
[lockonbKy 3TOT (EpMEHT NPHUCYTCTBYET TOJIBKO B KIETKaX, MPAKTHUYECKH BCE
MoJsekyibel CO2, y4acTBYIOIIME B pEAKIMU THAPATALNH, TOJKHBI CHaYaia MOCTYUTh
B 3puTpouuThl. B 3aBucuMocTH oT HanpspkeHus: CO2 kapOoaHruapasza KaTaiu3upyeT
Kak 00pa3oBaHKE YrOJbHOM KUCIOTHI, TAK U PACUICIUICHHE €€ Ha IBYOKHUCH YIIIepOa,
U BoAay (B Kamwuisipax JErkux). Takum oOpa3oM, SPUTPOIUTHI TMEPEHOCSAT B
pacTBopeHHOM BuJe B 3 pasza Oosbmie CO2, yem Iuia3Ma. YTOJbHAs KHCJIOTa
mucconuupyeT Ha nonsl H+ u HCO3. Konnentpanus nonos HCO3, obpazyromuxcs
P AUCCOILUAIINN COJIEH YTOJIbHOW KHCIIOTHI, B 3pUTPOILIUTAX Bo3pacTaeT. MemOpaHa
SPUTPOLUTOB 00JAAAET BHICOKOW MPOHUIAEMOCTBIO JJIsi aHMOHOB. [loaTOMy yacThb
noHoB HCO3 noctynaet B ma3my kposu . Bzamen nonoB HCO3 B 3puTpouuTsl U3

Ij1a3Mbl BXOIOAT HMOHBI Cl- , OTPHULATCIBHLBIC 3apsAbl KOTOPBLIX YPABHOBCIIMBAIOTCA
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nonamu K+ . B mna3me kpoBu yBenMuuBaeTcsi KoauuecTBo OmkapOoHaTta Na. OToT
OOMEHHBI TPOIECC HA3BIBACTCS XJOPUIAHBIM CIABUTOM. [ €MOTJIIOOMH CITY)KHT
MCTOYHHUKOM KaTHOHOB, HEOOXOIUMBIX IS CBS3BIBAHUS YTOJIBHOM KUCIOTHI B hopMe
OukapOoHaTOB. B spuTpOIMTaX TKAHEBBIX KATUJUIAPOB 00pa3yeTcs MOTOTHUTEIHHOE
KonuuecTBo OukapOoHata K+ , a Takxke kapOoreMoriioonHa, a B Iula3Me KpOBU
yBEJIMUMUBAETCS KoM4uecTBO Oukapoonara Na+ . B takom Buge CO2 nepeHocuTcs K
aerkuM. CO2  MOXKET CBA3BIBATHCA TAKKE IyTEeM  HEMOCPEICTBEHHOTO
NPUCOEIUHEHUS K aMUHOTpyInaM OeTKOBOro KOMIIOHEHTa remorioOuHa. [Ipu stom
oOpa3yeTcst Tak Ha3pIBacMasi kKapbamuHoBa cBs3b. YacTs Mosexyn CO2 coenuHseTcs
B OPUTPOIUTAX C T€MOTJI00MHOM, 00pa3ysi KapOreMorioOuH.

Takum o00pa3oM, H3yuye€HHE OITOW NPOOJIEMBI OCTACTCA AaKTyaJIbHBIM Kak
(M3HOJIOTHH, TaK U B KIIMHUYECKOU METUITNHE.
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BIIJINB XAPAKTEPY TA PEXKUMY XAPYYBAHHJ, CIIOCOBY KUTTA
HA ®OPMYBAHHSA 3AXBOPIOBAHOCTI HA ITAPOJAOHTHUT B OCIb
BIKOM BI/ 16 10 22 POKIB CEPE/l HACEJIEHHA M. PIBHE TA
PIBHEHCBKOI'O PAMOHY

basera Map’sina IBaniBHa

K.M€JI.HayK., TOLEHT

Koasaarox Baaguciaas PomanoBnyu
CTYJIIEHT 4 Kypcy

VYKropoJchbKuii HalllOHAJIBHUHN YHIBEPCUTET
M. Ykropoa, Ykpaina

BBenennsi. [IpoBiBIIM peTPOCIIEKTUBHUIN aHaJ13 HAYKOBUX JOCIIKCHb JaHOI
TEMAaTHKH MOXHa JIOBOJWTH, IO TMOPYIICHHS OCHOBHHMX TPHUHIIMITIB XapdyBaHHS
COPUYMHIOE [UIMHA Psii 3aXBOPIOBaHb POTOBOi MMOPOXHUHU, B TOMY YHCHl 1
MapOJOHTHT.

VY OUIBIIOCTI TIUTITKOBOTO Ta MOJIOJIOTO HACEJEHHS BUSBJICHO MOPYIICHHS
MOBHOI[IHHOTO  XapuyBaHHS, 110 OOyYMOBJIEHO He30aJlaHCOBAHUM  PEKUMOM,
nediuuToM BITaMIHIB, HEIOCTaTHICTIO OUIKIB, XHUpiB, ByriaeBoAiB. IlIporsarom
OCTaHHBOTO TIepiony( Ha OHI BOEHHOTO YacCy) CIIOCTEPITAEThCS PI3KUiA AucOaIaHC y
XapuyBaHH1 HACEJICHHS.

Mera pocaigxennsi. JIoCHiDKEHHS  NMPUYMHHO-HACIIJIKOBUX 3B S3KIB
BUHUKHEHHS XBOpPOO MapOJOHTY, BIUIMBY PEXHMY Ta CIOCOOy XapdyBaHHs, IO
3YMOBJIIOIOTh BUHHUKHEHHS Ta TMOIIMPEHICTh 3aXBOPIOBAHOCTI HA TAPOJOHTHUT CEPEN
HacelleHHsS BikoM 16-22 pokiB M. PiBHe Ta PiBHeHChKOTO paiioHy.

Marepianu Ta Meroaum. MeTOIOM COIIOJOTIYHOTO JOCHIDKCHHS —
aBTOPCHKMM aHKeTyBaHHAM, Oyno oxoruieHo 80 pecnonaeHTiB Mmicta PiBHe Ta
PiBHeHChKOTO paiioHy BikoMm Big 16 mo 22 pokiB. OTpumaHi JaHi BUSBHIWCH
penpe3eHTaTuBHUMH. ONUTYBAHHS MPOBOAWIOCS Cepell MAIlIEHTIB TPUBATHOI KIITHIKH
M. PiBHe «Maiictrep ctom» Ta Ha 6a3i momikiiHiku Ne3 y M. PiBHe. YV aHkerax
OMHTYBaHI BKa3yBaJM Ha XapaKTep Ta PEKUM XapuyBaHHS, KUIbKICTh BUIIUTOI BOJU

Ta BXXMBAHUX BITAMIHIB MPOTATOM JHS, IIKIJUIMBI 3BUYKH Ta YU BOHHU 3alMalOThCs
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CIIOPTOM, BHUKOPUCTaHHS 3yOHOI LUTKA Yy TMOBCAKICHHOMY 4YHIIEHHI 3YyOiB,
MTOTITKOPKEHHS MIEICITHO-TUIEBOT JUISHKHU( TIEPETIOMH B 00J1aCT1 JIUIIS) TOIIIO.

[Ipy 11bOMY BHUKOPHUCTOBYBAJIMCS METOAM , SIKI BUSBWIM BIUIMB XapakTepy 1
peXKUMY XapuyBaHHS , CHOCOOYy JKUTTS Ha 3aXBOPIOBAHICTh IMAapPOJOHTUTOM.
Po3pobiiena ankera ckiananacs 3 27 NUTaHb.

Pe3yabTratH JochaigxkeHb Ta iX O00OroBOpeHHsl. XBOpPOOM TMapOJIOHTY
J1arHOCTOBAHO y 0c¢i0 BikoM Bix 16 mo 22 poki. Cepen Hux y rpymi 16-18 pokiB (46
aHKeToBaHUX): fmiByat — 20; xyoniiB — 26; y rpyni 19-20 pokiB (12 aHkeTOBaHUX):
aiByat — 8§, xyoniiB — 4; Ta y rpymi 21-22 pokiB (22 aHkeToBaHHX): AiBYaT — 14,
XJIONIIB — 8.

BceraHoBneHo, 1o HaWOUIBLIMIT BIUIMB Ha PO3BUTOK 3aXBOPIOBAHHA Ha
MApOJIOHTHUT Y BCIX BIKOBUX KaTEropisix MarOTh Taki PaKkTOpH:

° tun xapuyBanHs (r=0.77, p=0.82, ts7=2.1456, t= 0.9257, C, = 29.8,
A=8.61);

° gacTota npuiiomiB ki Ha aeHb (r=0.91, p=0.87, ts7=2.004, ts7=2.036,
t=0.9337, C,=27.6, A=8.1);

) HasBHICTh MmKimBUX 3BUYoK (r=0.83, p=0.85, ts7=1.1854, t=0.81,
C,=26.77, A=8.12).

He3naunuii BIUIMB MarOTh TaKli YUHHUKHU:

) KUIBKICTH crioxkuToi Boau (r=0.16, p=0.39, tst=0.405, t= 0,127, C,=13.7,
A=4.01);

) TpaBMa mieienHo-aumeBoi gustHkn (r=0.21, p=0.17, ts7=0.3214, t=0.214,
C,=7.6, A=4,96).

BucHoBku. 1. Omxe, 10 pO3BUTKY XBOpOO MapoJOHTYy, B TOMY YHCII,
MPU3BOJUTH B1IMOBA BiJ JIIKyBaHHS Kapiecy( 0COOJMBO B MPUILIMUKOBIN AUISHII), a B
MOJAJIBIIIOMY TIHTIBITY — 3aXBOPIOBaHHS SIC€H, TPH SIKOMY CIIOCTEPITaeThCs
HEBEJIMKa  KpOBOTOUYMBICTh.  HaiiuacTime, mMami€eHTH  PO3LIHIOIOTh  TaKy
KPOBOTOUYMBICTH SIK THMYACOBY MpPOOJEMY, TOMY ITHOPYIOTh Bi3UT JO CTOMATOJIOTA 1

BI/INOBITHO, BUHUKAIOTh XBOPOOH IapOJOHTA.
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2. YV pe3ynbrari NpPOBEACHUX JOCTIIKEHb, MPOAHATI30BAaHO 1 JIOBEACHO
HAasBHICTh B3a€MO3B’s3KiB (Ha mijactaBi t-kputepito Cteiomenta (tST) koedirmienTa
kopessiii Crnipmena (r) Ta koedimienta kopesnsiii [lipcona (p)) Mixk XapakTepom 1
PEKUMOM XapuyBaHHsI, CIIOCOOOM YKHUTTS Ta 3aXBOPIOBAHICTIO HA MAPOIOHTHT.

3. BusBiIeHO TMpPIOPITETHICTh 3B’SA3KIB MIXK XapakKTepoM Ta PEKUMOM
Xap4yBaHHs, KUIBKICTIO BXKMBAHOI BOJIM, JOCTaTHIM pPIBHEM BITaMiHIB y JOOOBOMY
paIlioHi Ta JOTPUMAaHHSM MPABHII TIr1€HU POTOBOI MOPOKHUHU 13 3aXBOPIOBAHICTIO HA
NapOJOHTHUT, IO MiITBEPHKYETHCS MMPOBEACHUMH PO3paXyHKaMHU.

4. 3’sCoBaHO, 10 HA BUHUKHEHHS TIHTIBITY, @ B MOJANbIIOMY MapOJOHTHUTY
cepel 00CTeXKyBaHOI I'PyIU 0C10 CYTTEBO BIUIMBAIOThH Takil (DAKTOPH: TUIT XapUyBaHHS
(r=0.77, p=0.82, ts7=2.1456, t= 0.9257, C, = 29.8, A = 8.61), yacToTa IpPHIHOMIB TKi
Ha genb (r=0.91, p=0.87, ts7=2.004, tst=2.036, t=0.9337, C,=27.6, A = 8.1) Ta
HasgBHICTh IKiamuBuX 3BuYok (r=0.83, p=0.85, ts7=1.1854, t=0.81, C,=26.77,
A=8.12). Taki YMHHUKH SK: KUIBKICTh criokutoi Bogu (r=0.16, p=0.39, tsr=0.405,
t=0,127, C, = 13.7, A = 4.01) Ta TpaBma menenHo-ymmeBoi aussaku (r=0.21, p=0.17,
ts7=0.3214, t=0.214, C, = 7.6, A = 4,96) B He3HaUHIi Mipl BIMBaIOTh HA BUHUKHCHHS
3aXBOPIOBAHOCTI HA MAPOJIOHTHT.

5. BusiBnieHo pi3kuii qucOanaHc y Xap4yBaHHI, 10 CYTTEBO BIUIMBAE Ha CTaH
3JI0pPOB'sl OpPraHiB POTOBOI MOPOXHUHU. PO3BUTOK XBOpOO MApOAOHTY, Y JaHOMY
BUITAJIKY, TIOB'SI3aHKUH 3 HEpaIiOHATLHUM XapYyBaHHSAM Ta HEIOCTATHHOIO KUIBKICTIO
BITaMIHIB Ta MIKPOEJIEMEHTIB y T000BOMY paIliOHI JIFOJIUHU .

6. [lns yHUKHEHHS 3aXBOPIOBaHHS Ha MapOJOHTUT y 0ci0 BikoM Bif 16 mo 22
POKIB HEOOXIAHO 3IMCHIOBATH PEryJsipHI NPO(UIAKTUYHI LIJIbOBI CTOMATOJIOT1YHI
OTJISIAN, PETYJISIPHO BUKOHYBAaTU TMPOIEAYPH 3 TITIEHM POTOBOI MOPOKHUHH, MPU

MOsIB1 Kaplecy BiJIBiAATH JIIKaps, 30 IaHCYBaTH PEKUM XapuyBaHHS.
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CYYACHI IOI'JISIIA HA MOJIEKYJISIPHUH ITATOT'EHE3 XPOHIYHUX
MIEJIOITPOJII®EPATUBHUX 3AXBOPIOBAHb

Bopousik Mupocaas IBanoBuy,

K.0.H., CT.H.C., 3aB. JJaOopaTopii MOJIEKYIAPHOI TEHETHUKHU

Koxkopy3 Map’sina BosiogumupiBHa,

H.C.,

Xynsiit Cogisi CrenaniBHa,

M.H.C.,

JAY “IactutyT maronorii KpoBi Ta TpaHcy3iiHHOT

meauunad HAMH Vkpaian”, m. JIbBiB

Y «IHcTtuTyT narosiorii KpoBl Ta TpaHCPy31iiHOT METUITMHU
HanionansHoi akazemii MeIUUHUX HayK YKpainm» M. JIbBIB, YKpaiHa

XpoHniuHi MienonposidepatuBHi 3axBoproBanHs (XMII3) — e 3axBoproBaHHA,
II0 BHUHUKAIOTh B pE3YyJbTaTl 3JOAKICHOI TpaHchopmallii IUIIOPUIIOTEHTHOI
CTOBOYPOBOi KJIITUHU 3 HACTYIHOIO KJIOHAJIBHOIO MPOJII(Epali€r0 KIITUH OJHIET Yn
KUIBKOX TIJIOK Mi€aonoe3y 31 30epekXeHHSIM TepMiHadbHOI AudepeHiami 1
XapaKTepU3yIThCS HaAMIPHOIO Mpostidepaliiero oJHOro abo ACKUIBKOX MapOCTKIB
KPOBOTBOPEHHS 1 BKJIFOYAIOTh KiJIbKa KJIIOHAJBHHUX T'€MaTOJIOTIYHUX XBOPOO, B SIKUX
MIEPBUHHE MOPYIIEHHS BIIOYBA€ThCS HA PIBHI MYJBTHUIIOTEHTHUX T€MATOMOCTUYHUX
CTOBOYpPOBHUX KIITHUH. /[0 OCHOBHMX pPO3JIaJiB B JaHIi Ipymli BIAHOCATH XPOHIYHY
Mmienoinny Jneiikemito  (XMJI), ictunny mnominutemito (II1), eccenmianpHy
tpomboruTeMito (ET) Ta imonatuunuii abo nepBunauil Mienodiopos (IIMD). XMJI
€ B3JI0OSKICHOI MYXJIMHOK KPOBOTBOPHOI TKAaHWHHM, IO Oe€pe OCHOBY 3 KJITHUH-
nonepenuuib Mienonoesy. [lpu maniit maTtosorii BUHUKAae HaaMIpHE YTBOPEHHS
IPaHyJIOLHUTIB K B KICTKOBOMY MO3KY, Tak 1 Ha nepudepii - B MEYiHI, CEeJIEe31HII.
BrnactuBa xapakTepHa IUTOr€HETHYHAa OCOONUWBICTH - TpaHciokamis 9 1 22
XPOMOCOM, 3 YTBOPEHHSIM aHoMayibHOTO 37uToro renHa BCR-ABL. Jlana anomaris
oTpuMana HasBy "dinanensgiiickka xpomocoma", a6o Ph *. Tak sk B iHmHMX
3aXBOPIOBAHHAX JaHOI TPYMU I MyTallisi HE BHSBJIEHA, TO 1X Ha3uBalTh Ph —
HEraTUBHUMHU  MiejonponidepatuBHUMU  Heorutazisimu. 11 xapaktepusyerbes

MIIBUIEHHAM KIJTBKOCTI EPUTPOIUTIB, JEHKOIUTIB 1 TPOMOOLMUTIB ¥ KIIHIYHO
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MPOSIBIISIETHCS. TIOBHOKPIBAM, CBEPOIHHSAM 1 CIUIGHOMETaJi€r0. 3aXBOPIOBAHHS MOXeE
OyTH yckiagHeHe TPOMOOeMOOJiYHUM (HEHOMEHOM 1 TeMMOpAarisiM 1 Ha KiHICBIA
cTtamii Mo)e TporpecyBatu B roctpy wmienodioposny  gmerikemiro. ET
XapaKTePU3y€eThCs IMiJIBUIICHOIO KIIBKICTIO TpoMOouwmTiB. KIiHIYHO BOHO YacTo
0e3cUMIITOMHE, aje TPOMOOEeMOOJIIUHI MOl MPU3BOAATH JI0 JiarHo3y. € He3HauyHa
CXWJIBHICTD JIO0 TIPOTpPECyBaHHS B Mieo(piOpO3HY 1 TOCTPY JICMKEMit0, Ha SKI MOYKHA
BIUTMHYTH 3arajJbHONPUHHATHUM JiKyBaHHAM. [ [IM® xapaktepHa aHemist pi3HOi
BUPAKEHOCTI - B1JI MIOMIPHOI 10 BaXKOi, Jy)K€ PI3HOMaHITHI 3MiHU B TiepudepuyHiii
KpoBi, (hiOpo3 KICTKOBOTO MO3KY 1 MI€JIOigHA MeTaruias3isi CEeNe31HKH, MEYIHKH Ta
IHIIMX OpraHiB. XBopoOa BUHUKAE B pe3yibTaTl mpodidepaliii MyTaHTHOTO KIIOHY,
10 BiI0OYBA€ETHCS 31 CTOBOYPHOT KPOBOTBOPHOI KJIITHHU, 3AaTHOI TU(PEPEHIIIIOBATUCS
B HaIlpsIMKY €pUTPOLIUTIB, TPAHYJIOLMTIB 1 TPOMOOLIMTIB.

OctanHl poKM O3HaMeHyBaHCs (yHIaMEHTaIbHUMHU YCIIXaMU B PO3yMiHHI
naToreHesy mux xBopoO. byma BusiBneHa crneuudiuHa A LUX 3aXBOPIOBAHD
MOJICKYJISIpHA aHOMallis - HaOyTa TouykoBa MyTallis reHa SHyc-kiHasum 2 (Jak2
V617F), mo BusiBnserscsa npu II1, ET 1 [IM® Jlana myramis Oyna BiIKpurta y
oinpmocti narienTis 3 [I1 1y 50-60 % narientis 3 ET i [IMO®.

Bigkpurrs wmyrtamii Jak2 V617F 3HauHO TOKpallye Haile pO3yMIiHHS
narorenesy III, ET 1 [IM®, ane erionoris ET 1 [IM® 6e3 myramii Jak2 V617F
3QJIMIIAETHCST HEeICHOW. Bimomo, 1o Outbmiicts namieHtiB 3 ET 1 [IM® 6e3 myraiii
Jak2 V617F maroTh, TAM HE MEHIII, KJIOHAJIbHUI TPaHyJIOIUTOIOE3.

3 KOXHHUM pOKOM  MOJICKYJSIPHO-TEHETHYHI ~ METOAM BCE  INHPIIE
BIIPOBA/DKYIOTHCS B KIIIHIYHY NPAKTUKY SK IS BIOCKOHAJCHHS JIarHOCTHYHUX
KpUTEPiiB, TaK 1 JUIsi KOHTPOIHO €(EeKTUBHOCTI JIIKyBaHHSA. | Xxoda MOJEKYJISIpHO-
TEHETUYHI TECTH B OUIBIIOCTI BHUIIAJKIB HE CAaMOJIOCTaTHI, MPOTE€ BOHHU 3HAYHO
MPUCKOPIOIOTh BCTAHOBJICHHS JIarHO3y Ta MIJBUIIYIOTh HOTO IOCTOBIPHICTb.

3a JOMOMOTOI CYYacHUX MOJICKYJISPHO-TEHETUYHUX METOMIB  (aJuIelib-
cnenugiuHa noyiMepasHa janirorosa peakuis (I1JIP), mipocekBeHnyBaHHs, KiIbKICHA
[IJIP B peanmpbHOMYy 4Yaci) BIaJIOCSi BU3HAUWUTU YacTOTy BUsBIEHHS MyTamii Jak2

V617F npu pizaux XMIITH. KpiMm nanoi myraiiii OyB BUSIBIEHO I1I€ AEKUIbKA 1HILIUX,
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3a3BUYail y KOPOTKIM IUIsHIN ek30Ha 12 rena Jak2, siki mopyuryroTs mpodidepariro 1
nudepeHITiIoBaHHS  KIIITUH-TIONEPEIHUKIB CITOCOO0M, OJNM3BKAM IO TAaKOTO TIPH
myTarii Jak2V617F. Takox Oynu BusBieHi Mmytamii reHa MPL, skuii komye
perientop 10 TpomOonoetuHiB. Mytamis W515L - 3amina B reni MPL tpuntodany
Ha JIeWMH B moyiokeHH1 515 ta myrtamis W515K - 3amina B reni MPL tpuntodany
Ha Ji3uH. OO0uaBI 111 MyTaIli BUABIAIOTECA y 5-11% mnarientiB 3 [IM® ta y 9% 3
ecceHIianpHo0 TpomboriTemieto 6e3 wmyrtauii Jak2V617F. Ilpu wmyramii MPL
WS515L 306epiraerbcs IUTOKIH3AJIEKHE 3pOCTAHHS EPUTPOINHUX KOJIOHIM, aie
CTHIOCTEPIraeThCsl TIMEPUYTJIMBICTh 1O TPOMOOMOETHHIB B KIITUHHHUX JiHISX, IO
MPHU3BOJUTD JI0 MOCTiHHOT akTuBalii curHambHuX nuiaxiB JAK-STAT / ERK / Akt.
Myrarii B reni kampperukynmina (CALR- wmyrarmis) apyri mo wactroti mpu Ph-
HETaTUBHUX MieJonporidepaTuBHAX 3aXBOprOBaHHAX micis mytaiii Jak2 V617F. 1li
MyTallii He BUSBJISIOTHCS Y MAIEHTIB 3 ICTUHHOIO MOJHUIIMTEMIEIO 1 3yCTPIYAIOThCS
Tutbkn 'y JAK2 — HeraTMBHMX TAalll€HTIB, IO 3HAYHO IIOKpAIy€ 1arHOCTHKY
€CEHIIaJbHOI TPOMOOIMUTEMIl 1 TNEpBUHHOrO MienodiOpo3y. binbury yvacTuHy
MyTallli cKiIanarTh MyTamii 9 exk3oHy. 1¥ Tum — 52-HykjaeoTuaHa aenemis 1 2
Tun — 5-HykineoTuaHa BetaBka (53% i1 32% mommproBaHOCTI BiANOBiAHO). MyTartii
Iro Ty 3HAYHO YACTIIIE 3yCTPIYAIOTHCS MPU NMEPBUHHOMY MienodiOpo3i, HIXK TpH
€CCEeHITIaTbHIA TPOMOOIUTEMII.

[Tpu IIT 1 ET BusBnsAwooThes 1 iHmi myTtarii, 30kpema TET2, IDH, ASXLI,
DNMT3A. Xoana 3 Hux He cnenudiuna aas kiaacuuaux Ph-aeratusaux MII3, a ix
MATOrCHETUYHA 3HAYMMICTh JHOCIHiKyeThes. Mytanii B reni ciM'i TET (TET2)
3ycTpidaroThes npuoin3Ho B 15% Bunaakis IIM® 1 nos'si3aHi 3 BIKOM 1 aHEMIETO, aje
HEMa€ HISKOI KOpemslii 3 3araJibHUM BIDKUBAHHSAM a00 PHU3UKOM JIEHKEMIUHOT
Tpancdopmariii. Myrauii BUSBIAIOTHCS NpUOIU3HO B 5% BHUIAIKIB 1 MOB'I3aHl 3
MoraHuM MporHo3oM. KiiHiyHe 3HaYeHHA MyTaliil B 1HIIMX T€HaxX, Y TOMY YHUCIHI
IDH1, IDH2, ASXL1, SH2B3, IKZF1, CBL 1 NRAS, 3anumaernscs HescHUM. TakuMm
YMHOM, T€HETWYH1 MepeOyqOoBU BIAIrParOTh BAXKIMBY poJib y mnartorenesl MII3.
Tineku y 2% nartientiB 3 11, Tay 10% - 3 ET 1 [IM® He BUSBICHO HISIKMX BITOMHUX

Ha TENepilIHii yacy COMaTUYHUX MYTalliil.
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3rigHo miarHoctuunHux kputepiiB BOO3 Big 2016 poxy mms ET Ta IM,
BU3HAYCHHS HasBHOCTI MyTtariid B reHax JAK2, MPL Tta CALR, a mna IIT —
Bu3HaueHHs MyTtanii JAK2 mopsax 13 maTOTiCTOJIOTIYHUM  JOCIIIKEHHSIM
TpenaHo0ionTaTy KICTKOBOTO MO3KY Ta KIIHIKO-TE€MAaTOJOTIYHUMHU TOKa3HUKaAMHU
nepudepruyHoi KpPOB1 BITHOCATH JI0 BEJIIMKUX J1arHOCTUYHUX KpUTepiiB. TecTyBaHHS
mytatiitHoro cratycy reHiB CALR ta MPL cepen JAK2 V617F-neratuBHUX XBOpHUX
€ HEOOX1IHUM JUJIsl MIABUIICHHS TO4YHOCTI niarHoctuku MIIH, Bu3HauenHs rpymnu
PU3UKY MAIl€EHTA JIJIs1 BUOOPY aIeKBATHOI TAKTUKH B JIIKYBaHHI 3 METOIO TTOKPAIIICHHS
3araJbHOI BUKUBAHOCTI Ta 30€PEKEHHS SIKOCT1 KUTTS

OTxe, 3a OCTaHHE JECATUPIUYS, HE3BaXAalOUW Ha MPOOJIEMATUUYHICTD
miarHocTuku XMII3, nocArHyTo 3HaUYHUX YCHIXiB y po3mudpyBaHHI MOJIEKYJISIPHO-
reHeTUYHNX nopyiieHb npu Ph-ueratusanx XMII3 1 BctanoBnenus pomi JAK-STAT
CUTHAJIbHOTO mUIsXy. lle mpu3Beno 10 CTBOpeHHS MiKHApOAHOI YHIi(iKOBaHOT
CUCTEMHU KPUTEPIiB JA1arHOCTUKU, MOHITOPUHTY 1 BIJMOBII HA JIKYyBaHHA Ta JIATJIO B
OCHOBY PO3BUTKY Tapr€HTHUX METO/IIB Tepallii.
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Kadeapu HeBpoJiorii Ta Helpoxipyprii IO

BiHHUIIEKOTO HaIlIOHATBFHOTO MEAUMYHOTO yHiBepcuTeTy iM. M.I. [Tuporosa

Beryn. Toctpuit neiiko3 (I'JI) siBasieThest ofHi€O 3 TPOOJIEM y AUTSIYIM
OHKOJIOT1l 4epe3 30UIbIIECHHS MOLIMPEHOCTI 3aXBOPIOBAHHS, TPYIHOIIIB Yy paHHIN
JIarHOCTHIIl JTAaHOTO 3axBoproBaHHA. ['ocTpi mmdoOIacTHI JEHKO3U CKIIAIal0Th 10
95-97% Bcix ¢opM NeHKO3iB Ta 3aiiMarOTh MPOBIAHE MICIE Cepell TeMaTOJOTIIHIX
3aXBOPIOBaHb y JAiTe. B nuTayomy Bill BOHM OyBalOTh YacTille, HIXK Oy/Jb-sK1 1HIII
nyxiauHu. [lo HasBHINA cTaTUCTHUIN, Y AiTel Jeiiko3u Ta mimdpomu ckiagatots 40%
yCiX BHUNAJKIB 3JIOSKICHUX HOBOYTBOpPEHb. B aHIJIOMOBHIM JiTepaTypi 3aMiCTh
TEepMiHa «JICUKO03» YaCTIIe BUKOPUCTOBYETHCS TEPMIH «ICHKEMISD).

Meta — o3HaiiomsieHHs (axiBIIB — MPAKTHUKIB 3 OCOOJUBOCTSIMU TIPOSIBIB

KJIIHIYHOTO Nepediry y AMTUHM 3 T-KIITUHHUM FOCTPUM JIIM(POOIACTHUM JIEHKO30M 3
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KIHIYHUM TPOSBOM KIMHOBHAHOT Aedopmarii xpeOuiB. KiiHiuyHMil BUMAgok B
neaiaTpii.

Marepianu Tta meroau. Xsopwuii Il., 6-Tu pokiB OyB rocmiTajgi3oBaHUNA B
OHKOTEMATOJIOTIYHE BIJAUICHHA 31 3HAYHUM MOTIMOPGI3MOM Ta KIIHIYHOIO
MaHidecTalliei CUMITOMIB, SKi OyJM THUIOBUMH 3a KiIiHIYHUMHU nposBamu [JIJI, a
caMe, 4iTKO BiMIvaJiacs: 3arajibHa cJIaOKiCTh, 3HW)KEHHS alleTUTY, OJIIICTh MIKIPHUX
MOKpPUBIB, CcyO(heOpuiabHa TemrepaTypa HpOTIrOM THXKHS, MeTeXil Ta eKXiMO3M Ha
HUKHIX KIHIIIBKAX, TyJIyOl, M IKOMY MiJIHE01HHI. 3 aHaMHE3y 3aXBOPIOBAHHS BIJIOMO,
0 JUTHHA XBOpi€ ONHM3BKO 2 THXKHIB, KOJH BIIEpIIEC 3’SIBUIOCH ITIBUICHHS
temnepatypu 110 Gedpunbaux mudp 10 38,6-39.0. [Ticas ornsany dikapst AUTUHI OyII0
MPU3HAYEHO CUMITOMATUYHY TEpallii0 3 MPUBOAY T'OCTPOi pEecIipaToOpHOi BIpyCHOI
iH(peKii, rinepTrepMiuHoro cuHapomy. CaMONoOuyyTTs JUTHHU MOKPAIIMIOCS
He3HauHo. Yepes JeaKuil MPOMIXKOK Yacy IiJl Yac IpU OTPUMABIIU TPaBMY, Y TUTUHU
BUHMKJIA PSICHA HOCOBAa KpOBOTE€UAa Ta KPOBOTEUAa 3 CIIM30BOi OOOJOHKH pOTAa.
OpHouacHO 3”ABWIMCS €KXIMO3M Ha HIKHIX KIHI[IBKAX Ha BHCOTI PI3KOIro
MIJBUIIICHHS TeMIepaTypu Tijga. 3 MeTow AudepeHIianbHOI JIarHOCTUKH Ta
MPOBEJCHHS TOBHOTO JIarHOCTUYHOTO OOCTEKEHHS JAWTHHA KOPOTKOYACHO
3HaXOAWJIAacd Ha CTAIllOHAPHOMY JIIKYBaHHI B HEHPOXIPYpPridyHOMY BIJJIUICHHI, 1I€
OyJ10 BCTAaHOBJICHO MIEPBUHHUHN J1arHo3: roctporo JiMdoodractaoro neikosy (I'JIJI),
BapianT T- III ( xoprukaneumii T). ['pyma Bucokoro pusuky (mo 8-my AHIO) 3
koekcnpeciero CD -117 Craryc LITHC M3. Ilepioa pewmicii. (C 91.0). Knunounna
nedopmartiiss TIT WUHAHUX, TPYIHHUX, MONEPEKOBUX XpeOuiB. BiamosigHo Oyi0
po3mnoyaTo JikyBaHHs 3riHO npoTokony I - ALL BFM 2000). ITicis BcTaHOBIEHOTO
MOTIEPETHBOTO J11arHO3y XBOPU OyB MEpEeBEICHHNN B OHKOT€MATOIOTIUYHE BITICHHS
TSl TOAQITBIIIOT0 OOCTEKEHHS Ta JIIKYBaHHS.

Pesyabtatu. O0roopennsi. OmnuvcaHuil KITIHIYHWN BUIAnoK mnepediry T-
KJIITUHHOTO TOCTPOro JiM(poOIaCTHOTO JIEHKO3Y Y JAWTHHH 3 ypPaXEHHSM XpeOIliB
IIMIAHOrO 1 TPYJHOTO BIAAUTY XpeOTa 3 HAsABHICTIO MATOJOTIYHUX TIE€PEIOMIB
(xmmHOBUAHOI nedopmarlii) MUWHUX, TPYIHUX, MOnepekoBux Tin xpedmi. [lo

KJIIHIYHIA KapTUHI y JUTUHHU 3 TOCTPUM JIM(OOIACTHUM JEMKO30M, IEepEeBaKaB
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aimbonponipepaTUBHUI Ta TeMOpariYHUA CHHAPOM. 3aXBOPIOBAHHS MPOTIKAIO 3
ypaXXeHHSIM KICTKOBOI CUCTEMH, a caMe XpeOTa 3a paXyHOK XPOHIYHOT KOMITpeCii Tid
XpeOIiB  MUWHOrO0, TPYAHOTO 1 TIONEPEKOBOrO BB, ONOCEPEIKOBAHUX
AecTpyKTUBHUMHU 3MiHamu xpeOuiB TH11-12, JI4-5, ckiepoTHYHOTrO xapaktepy, a
TaKOoXX HAsSBHICTIO JICHKEMOITHOTO eKCTpaaypalibHOTrO 1H(]iIBTpaTa Ha piBHI
nonepekoBoro Biaaiay TH12-JI5 3 koMmnpeciero CTMHHOMO3KOBUX KOPIHITIB.

JlunamiuyHe  OOCTeXEHHS  TAIll€HTa BHUSBWIO 3MIHEHI  IMapakKIIiHIvHI,
IMYHOTICTOJIOT1YHI1, ITATOJOTIYHI, MOJIEKYJISIPHO-TEHETUYH1 ITOKa3HUKH KPOBI.

Y KICTKOBOMY MO3KY, HA MOMEHT MOCTYIUICHHS, BUsBiIeHO: Onactu 90,4%,
TOTalbHa OJlacTHa TpaHchopMmarllisi KICTKOBOTO MO3KY 3 PEAYKIIEI BCiX TPhOX
MapoCTKiB KpOBOTBOpeHHs. [luTonmoriuno: roctpuil mimdoodractHuit jneitko3. (PAb
L1).

JlikBop mopdoorigyHo: KutbKicTh 1,0 MII, KOTip-KCAHTOXPOMHHM, MTPO30PICTh-
c/myTHa, 61710K-0,033%, 111T03-18 OGIACTHUX KJIITHH.

IMyHOUMTONOTIYHE AOCTIIXKEHHSI B MpenapaTi KICTKOBOI'O MO3KY BHSIBJICHA
MOMyJIsilist OJaCTHUX KIITHH, (DEHOTUN SKOi BijanoBinae ¢eHotuny B-kimiTuHHOT
roctpoi dim¢oobiactHoi neiikemii, Bapiant B III ( pre-B ALL). OcobnuBicTio JaHOro
dbeHnoTuny € HasBHICTH abepanTHO1 Koekcnpecii CD 13+(23%).

[IpoBeneHHE MOJIEKYJISIPHO - TEHETUYHE JOCIKEHHS —  BUSBIEHO
tpanciokaris T (12;21) p(13;22) TEL/AML.

3rinno 3 mnpoBeaeHoro MPT romoBHOrO MO3Ky, BHU3HA4YE€HO CIIiHAJIbHE
ypaxxeHHs XpeOTa 3a paXyHOK OCHOBHOTO 3aXBOPIOBAHHS 3 XPOHIYHOI KOMIIPECIEO
T XpeOLIB MIMIHOTO, TPYIHOTO 1 MOMEPEKOBOI0 BIJJILIIB, OCEPEAKOBI I€CTPYKTUBHI
smian  xpe6miB  TH11-12, JI4-5, CckiIepOTHYHOTO Xapakrepy, JIEUKEMOITHHIMA
eKCTpafypalbHUil 1HQUIBTpAT HaA PpiBHI TnonepekoBoro Biamumy THI2-JIS 3
KOMIIPECIEI0 CITMHHOMO3KOBUX KOPIHIIIB.

V3]l si€40K y TUTUHU BHUSIBUJIO KapTHHY JIBOOIYHOTO MIKPOJIiTia3y (s€uka B
KaJIUTIN).

bioxiMmiunuii anHami3z KpoBi: 3aranbHUil Oinok - 41,6, Ouripyoin — 16,1

(HempsiMuii) MkoJsib/i1, npsmuid — 0 mxmonw/n, AJIT - 16,6 on/a, ACT-20,4 on/x,
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cevyoBuHa 8,79 mmonw/n, kpeatuHin 47,7 mmons/n, Kamiit 3,1 mmons/n, Hatpiit 131,0
MMOJIB/71, Xiop 100,1 Mmoms/m.

Koarynorpama npu noctymieHHi 1utuau: GidpuroreH - 3108 mr/i, etaH. TecT
veratuBaui, [T -9,8 cex, AUTY - 25 cek., a HampoTsA31 MICAIS Koaryiorpama
3MIHIOE CBOI MOKa3HUKU: (piOpuHOTEeH - 4062 mr/i, eraH. Tect Herat, [1U- 15.3 cek,
AYTY -25.5 cexkyH.

3aranbHOKIIIHIYHI TOKa3HUKU: 3araJIbHUMN aHalli3 cedl - 6€3 0COOIUBOCTE.

Takoxx nutuHi Oyrna BuU3HayeHa Tpymna kpoBi - I'pyma kpoi A(Il) pesyc
MMO3UTHBHA.

Ro OI'K: ITHeBMartu3aiisi mpaBoi JIET€HI TOMOI€HHO - IHTEHCHBHO 3HM)XEHa.
3MiHU 3yMOBJICHI YIIIJIbHEHHSIM MapaKoCTAbHOI MIeBpU. BiporijgHa rimoBeHTUIAIIS
HIDKHBOT YaCTKW TpaBoi JiereHi. BepxHe cepemocTiHHS po3MIUpeHe, MiAKpeciieHa
MeJiacTiHalbHa TUieBpa. Tpaxes BIATHUCHYTA BIIiBO.

V31 cepus B mepmri gai rocmitamizamii: ®B-70 %, KJIP-33%, KCP-20%,
3CJIII 6,0 mM. Ha BepxiBili crnoctepiraeTbesi BulbHa piguHa 1o 6,0mm1. V3] OYIL:
MeYyiHKa: TIpaBa 4YacTKa-30UIbllIeHA, TMapeHXiMa VIIUIbHEHa, OJHOPIIHICTh Ta
€XOTeHHICTh MiJIBUIIICHA, CeIe31HKa He 301IbleHa, po3Mipamu 80*38 MM, ogHOpIIHA;
HUPKU HE 30UIbIIEH], BITLHOT PIIMHA B YEPEBHIM MOPOKHUHI HE BUSIBJICHO, S€YKA B
KaJIUTI, HEOAHOPIJTHI 32 PaxyHOK JAPIOHUX TIMEPEXOTeHHUX BKIIIOUEHb,IPUIATKA
HE3MIHEH1, KPOBOIUIMH HE 3MIHEHUH.

[TpuriiapHO MPOBEICHHI MArHITHO — PE30HAHCHI METOJIM J1aTHOCTUKH, a cCame:
CKT OI'K 3 B/B KOHTpacTOM BHSIBUJIO O3HAKH TOJIicerMeHTapHoi mueBMoHii D6, D10,
S6, S10 cermentiB mpaBoi 1 JiBOi JereHi. BumiTHHIA MIEBPUT MpaBoi TUIEBPATBHOI
MOPOXKHUHU. AAre3uBHUN TIEBPUT mpaBoi 1 JiBoi Jgeredi. CKT o3Haku BTOPUHHOTO
ypakeHHs XpeOI[iB MMHHOTO 1 TPYAHOTO BTy XpeOTa 3 HasSBHICTIO MAaTOJOTTUHHUX
nepenomiB Tin Th6-Th1l xpe6buis. CKT o3naku nomicunycuta. CKT o3Haku
MIePUKAPIAUTY.

CKT OUII 3 B/B KOHTPAacTOM: OpPraHM YEPEBHOI MOPOXKHUHU 0O€3 BUAMMUX

O3HAK TMATOJOTIYHUX 3MIH 30UIbIICHHS JIM(OBY3JIIB YEPEBHOI IMOPOKHUHU Ta
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3a04EPEBUHHOTO TMPOCTOPY HE BHSBICHO. BinMiualOThCsi BTOPUHHI 3MIHHU KICTOK
Tazy, MOTIEPEKOBOTO BiAUTY XpeOTa, 3 maTojoriyHuMu nepeomamu Tia L1-L3.

JlonaTkoBe mpoBeACHHS CHMHTIrpadii ckejgeTra B 2X MPOEKINAX MOMITHIIO
Boraumia rinmepdikcarii P®II, mo xapakrepno mms MtS —mpomecy: 3
KoHKpeTu3aiiero L4-L5-126% (MoxnuBui JipuyHHiA mporec), a Takox 1hl-Th4-
154% Th7-Th9-164%.

[TpoBenenns Ha mpotssi 14 guiB KoHTpoOO iH(pekmiiHOT maneni [TJIP BipyciB
renatuty B 1 C He BUsIBIIEHO.

MynbTUINCIUIITIIHAPHOI TPYyMNor ¢axiBiliB OyJlI0 BCTAHOBJICHO 3aKIIOYHUIN
miarHo3: T-xmiTUHHUE roctpuid  JiM@oOnacTHuM  neiko3, Bapiant - Il
(xkoptukanpauii T). ['pyma Bucokoro pusuky 3 koekcmpeciero CD - 117 Cratyc [THC
M3. Ilepioa pemicii. (C 91.0). KnunoBunna aedopmaiiss TUl IUHAHUX, TPYAHUX,
MOTIEPEKOBUX XPEOIIIB.

3 MeTOw IMTOPEeAYKIli po3nouyaro mnpedazy MpPeHI30JOHOM 3 PO3PAXYHKY
60Mr/M> 3riIHO MPOTOKOIBHOTO JTiKyBaHHs Bimmosizao mporokomy (I - ALL BFM
2000).

BucnoBku: TakuM YHMHOM, CHCTEMHE BpaXCHHS KICTKOBOI TKaHWUHHU TMPHU
roCTpUX JIeMKO3aXx Yy JiTel oO0TsKye mepelir 3aXBOPIOBaHHS, MPHU3BOIUTH O
IHBaNiu3alii Ha paHHIX eTamax MPOTOKOJBHOTO JIIKYBaHHS Ta TOTpedye
JIOBFOTPUBAJIOTO JIIKYBaHHS Ta peadimiTalti.

Jiarnoctuka rocTpoi aiMdoObIacTHOT nenkemii nmoTpedye
MYJIbTUIUCUMIUTIHAPHOTO  MIAXOAY 3@  Y4acTHO  I'e€MarojioriB,  OHKOJIOTIB,

HEHWpOXIPYpriB Ta TPABMATOJIOT1B.
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FREQUENCY OF DEVELOPMENT OF PULMONARY EDEMA OF
PATIENTS ACUTE CORONARY SYNDROME WITH DIABETES TYPE 2

Maunaiiko Ceprii CepriiioBu4

AcwucteHt kadenpu

BykoBUHCHKHI JIepKaBHUN METUYHUN YHIBEPCUTET
M. UepHiBii, Ykpaina

Introduction. Pulmonary edema is liquid accumulation in the tissue and air
spaces of the lungs. It leads to impaired gas exchange and may cause respiratory
failure. It is due to either failure of the left ventricle of the heart to remove blood
adequately from the pulmonary circulation.

Aim. On the basis of the data of the register of acute coronary syndrome to
study the incidence of pulmonary edema that arose during hospitalization in the
intensive care unit of the Regional Clinical Cardiology Center, Chernivtsi.

Materials and methods. Data analysis of 84 cards of patients hospitalized in
cardiac intensive care. The parameters studied included age, pulmonary edema (PE),
normal or impaired carbohydrate metabolism (type 2 diabetes mellitus), and newly
diagnosed diabetes mellitus (NDDM), impaired glucose tolerance (IGT) The
diagnosis of impaired carbohydrate metabolism (CM) was made on the basis of the
WHO recommendation.

Results and discussions. From 184 patients, 38 (21%) indicated a history of
type 2 diabetes mellitus. Of 38 patients with an indication of diabetes mellitus, 23
(63%) had decompensation of carbohydrate metabolism (glycemia exceeded 11.1
mmol / 1). Upon admission to hospital with ACS hyperglycemia was detected in 46
patients. For the first time, an impaired CM was detected in 29 (15.9%) of 184
patients, of which NDDM was in 4 (15.3%), IGT - in 4 (30.7%). The total number
of patients with impaired carbohydrate metabolism was 68 (36.9%). Normal
carbohydrate metabolism was observed in 115 patients (63.1%). At the time of
admission to reanimation department, out of 184 ACS patients, PE was registered in
14 (8.39%) patients, of which 5 patients (men (M) -3, age - 68.5 £ 2.5; women (F) -2,
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age - 78.1 £ 2.5) with DM2 , 3 patients (M-1, age - 87.0 = 2.5; F-2, age - 74.8 £ 2.5)
with the NDDM; ; 1 patient (M-1 age - 74.0 &+ 2.5;) with ITG and 5 patients (M-3,
age-65.6 £2.5; F-2, age — 70.6 = 2.5) with normal CM.

Conclusion. Based on the data of the ACS register of Regional Cardiological
Centre, Chernivtsi, patients hospitalized in BCC with ACS pulmonary edema occurs
in 8.39% of cases. When analyzing groups of patients with a normal or impaired
carbohydrate metabolism is very significant but due to the small sample, an
difference, t = 1.5, p <0.07. In the group of patients with ACS with NDDM,
pulmonary edema occurs in 21.7% of cases, with an obvious type of diabetes mellitus
- 16.5%, NTG - 15.6%, normal CM - 3.5% of cases. The highest percentage of PE
development occurs in patients with a violation of the CM without performed on
prehospital stage of antihyperglycemic therapy, namely in patients with NDDM -
21.7%. This can explain the high percentage of PE in patients with IGT -15.6%,when
it is recommended only diet. Patients with type 2 diabetes have long-term experience
diseases and the presence of diabetic complications compared with NDDM, and their
glycemic level in 63.5% of cases exceeded 11.1 ml mol / | compared to patients with

IGT. Moreover, PE occurred in patients with overt type 2 diabetes in 16.5% of cases.
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JO MUTAHB IICUXIYHOTI'O 310POB’SA ' POMAJISIH 3 COVID-19 B
AHAMHE3I B YMOBAX BOEHHOI'O CTAHY B YKPAIHI

OcyxoBcbka Ouiena CepriiBHa,

I-p MeJ. H., ipodecop, BIAALT ICUXIaTpii CTaHIB 3aJI€KHOCTI
Y «IHCcTUTYT ncuxiaTpii, Cy10BO-TICUX1aTPUIHOT
EKCIIePTU3H Ta MOHITOPUHTY HapKOTUKIB MO3 Ykpainuy,
KwuiB, Ykpaina

TabaunikoB CranicaaB IcakoBuy,

I-p MeI. H., Tpodecop, 3aci. Jikap YKpaidw,

'O «HamionanpHa akaaeMisi HAyK BHUILOI OCBITH Y KpaiHU
Kuis, Ykpaina

KoBasnenko Harans BosoaumupiBHa,

KaHJ.Me/.H., KomyHanbHe HeKoMepIliiiHe TIPUEMCTBO
«Ob6nacHa ncuxiaTpuyHa jJikapHs Ned «Opecbkoi 00JacHOT pan»,
binropoa-/IHicTpoBchkuii, YKpaina

Cuninbka Tersina BirasiiBHa,

KaHJ. IICUXOJI.H., BIILI ICUX1aTpii CTaHIB 3aJI€KHOCTI

JY «IHcTuTyT neuxiatpii, CyI0BO-IICUX1aTPUYHOI €KCIIEPTU3U
Ta MOHITOPUHTY HapKkoTUKIB MO3 Ykpainum»

Kuis, Ykpaina

Kauyriun Irop BitagaiiioBuy,

KaH/1.ME/1.H., TOJIOBHHH JTiKap

KJIITY «Miceka ncuxiarpuyna jikapss No7 M. Mapiynoiib»
Mapiynons, Ykpaina

Canpenn Bikropist IropiBHa,

1-p pigocodii 3 MeaUITUHN, BIIIUI TICUXIATPIi CTaHIB 3aJI€KHOCTI
HY «IuctuTyT neuxiatpii, CyI0BO-TICUX1aTPUYHOT €KCIIEPTU3U
Ta MOHITOPUHTY HapKOTUKIB MO3 Ykpainu»

Kwuis, Ykpaina

Beryn. Meauysi, coriaasHO-TICHXOJIOTIYHI, OpTraHi3alliiiHi MUTaHHS CBITOBOI
nangemii COVID-19 B ymoBax BIWCHKOBUX MAiil B YKpaiHi BTpaTUIM YacTHHY
aKTyaJlbHOCT1, ajie 3ajJMINalOThCA JIy’)KE€ BAXKJIMBUMHU 3 OIVISAYy Ha TEPCHEKTUBU
PO3MOBCIOJKEHHSI XBOpOO BipycHOI Ta OakTepiaibHOI €TIONOTii Ha 3HAYHHUX

TEPUTOPISAX B YMOBAX COIIAJILHOIO HEOIaronoayyus Ha T/ BiiHU. Mirpaiiisi BEJIMKO1
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YaCTKM HACEJICHHS Haloi KpaiHu, OOyMOBJIEHa aKTHBHUMH OONHOBUMH [ISIMH,
npobyieMaMu 13 3pyHHYBaHHSIM MEAUYHOI, COLIanbHOI 1HPPACTPYKTYpH, MOCTAYaHHS
IIPOJIOBOJICTBA TOIO, CTA€ MOTYKHUM (DaKTOPOM PO3MOBCIOKEHHS 1H(PEKIIHHUX
xBOp00. 3 iHmoro Ooky, 3a manumMu MO3, maibke 60% ykpaiHIiB MOTPEOYIOTH
IICUXOJIOTIYHOT ~ JIOTIOMOTH, a TICUXOJIOTIYHI HACHIAKM BIHHM y  BHUIVISLOL
MOCTTPABMATHUYHOTO CTPECOBOTO PO3JIaay BiIOMBATUMYTHCS Y TPOMAJIIH YKpaiHU SIK
MIHIMYM TpOTSATOM HacTymHux 7-10 pokiB. Tomy, IpOJOBXKEHHS y TEHEpilIHii Jyac
nociipkeHHss nmutanb COVID-19, oco6iamBO B yMOBaxX MpPOJOHTOBAHOTO PEKUMY
NaHAEMIUYHUX 3aXO/dIB B YCIX KpaiHaxX CBITy, BHSBJICHHS «KOBITHUX» H «IOCT-
KOBIJTHUX» CHHJIPOMOJIOTIYHUX OCOOJMBOCTEH, 3aJIUIIAETHCS TAKOX BAXJIMBUM U
aKTyaJbHUM B YKpaiHi.

Mera poOoTH: BHSIBUTH OCOOJHMBOCTI CHUTYaTHMBHOI Ta OCOOMCTICHOL
TPUBOKHOCTI y TpoMajisiH YKpainu, mo nepereciu COVID-19, B ymoBax BiliCbKOBUX
TH.

Marepianu Ta ™MetoaM. 3a 1HQOPMOBAHOIO 3rOJI0I0 3 JOTPUMAHHIM
MPUHIUIIB O0l0€TUKU Ta AeoHTosorii npoTsirom 2014 p., 2020 p. 1 Gepe3Hsa-TpaBHs
2022 p. B yMOBaX BO€HHOTO CTaHy OyJO HIOCHIKEHO pPIBEHb CHTYaTMBHOI Ta
OCOOHUCTICHOT TPUBOXKHOCTI 3a Jomomoror Meroauku Crinbeprepa-XaHiHa B
ykpainmiB: 'y 2014 p. ta 2020 p. obctexeHo 77 pECHOHACHTIB, BHYTPIIIHHO
nepeminieHnx ocid i3 30Hu OoioBux AiH, sxi He mMamum COVID-19 B anamnuesi, a y
2022 p. — 102 ocobwu, sixi nepenecnu COVID-19 Ta xutTio sikux Oe3mocepeaHbo
HIYOTO HE 3arpoxKyBajio. Bci AocnipkyBaHi HE MaiM MONEPEIHIX MCUXIATPUUHUX
1arHO31B.

Pe3yabTatu Ta 00roBopeHHsi. Tak, KUIbKICTh PECIOHACHTIB 3 KIITHIYHUMHU
3HaYEHHSIMHM (TMMOKa3HUKH BUIIE 45 6aniB) ocodbucticHoi TpuBoru y 2022 p. cTaHOBUIIA
20,5 %, a curyaTuBHOI TpuBOTHU - 56,8 %, Toxl, sk y 2014 p. onuTyBaHi 3 BUCOKUM
piBHeM ocobwucTicHOi TpuBorH ckiamm 12,9%, curyatuBnoi — 22,3%. B Toii xe vac, y
2020 p. (nepiog mangemii COVID-19) Bucokuil piBeHb OCOOUCTICHOT TPUBOKHOCTI

MaB micte y 15,5%, a curyatuBno —y 29,8%.
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BucnoBku. TakuMm 9MHOM, CITIBCTaBJICHHS OTPUMAHUX PE3YJIbTaTiB MOKA3YE,
110 32 YMOBH KOMILJIESKCHOTO BILUTMBY IICUXOTpaBMytounx ¢akrtopis (P<0,05), sskumu €
nangemis COVID-19 Ta BiiichkOBi [ii, KITBKICTh TPOMAJsH, SIKI MalOTh BHUCOKHIA
piBEHb TPUBOXKHOCTI JOCTOBIPHO 3pOCTAa€, CTAIOUU MPETUKTOPOM y (HopMyBaHHI
PI3HOMAHITHMX TCHUXIYHUX TOpylieHb 4 po3nadiB. lle moTpedye momambuinx

JOCJTDKEHb TTOKa3HUKIB IICUXIYHOTO 37I0pPOB sl YKPATHIIIB.
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VJIK 618.14-006.5
ETIOJIOTTYHI YUHHAKH PO3BUTKY MOJIITY EHJIOMETPIA Y
"KIHOK PEITPOJTYKTHUBHOTI'O BIKY

Coaoaka Oubra CepriiBaa

CrynenTtka

Coaoseit Basentuna ManoustiiBHA

aCUCTEHT KadeIpu aKylepcTBa, TIHEKOJIOTIi Ta IEPHUHATOIOT 1]
BykoBUHCBHKHI JIepyKaBHUN METUYHUN YHIBEPCUTET

M. YepHiBiii, Ykpaina

AnnoTtauis. [Toninu cin30B0i 000JOHKYU TiJIa MAaTKH, a00 MOJINU €HAOMETPIs,
TIarHOCTYIOTh y JKIHOK pI3HOTO BIKY, MpPOTE HalyacTilie — pPenpoayKTHUBHOIO
(6mu3bko 85 %), 1 € OJHIEI0 3 HAWUIMOMIMPEHIMUX MPUYUH aHOMAJIbHUX MAaTKOBHUX
KpOBOTEY, TAKUX SIK KPOBOTE€UA MK MeHcTpyalisamu [1, ct. 13], [4]. He3Baxatouun Ha
Te, IO TOJINU EHAOMETpis MaiKe 3aBXIU JOOPOSKICHI, BOHHM MOXYTb OyTH
nepepakoBUMHU a00 370sSKICHUMHU [3]. BUIbmIicTh mominiB € 100pOsIKICHUMH, OJHAK
3JI0SKICHE TepeTBOpeHHs Moxke BinOytucs B 0-13%. 3noskicHICT, Todina
€HIOMETpis TIOB’si3aHa 3 BIKOM TAIIEHTKH Ta BCTAHOBJICHHSM MEHOIAY3H.
[lommpeHicTh 3MOSKICHUX MOJIMIB E€HAOMETPII0 y KIHOK Yy TMOCTMEHOMay3l 3
cumrnromamMu ctaHoBuTh 4,47% mnopiBusaHo 3 1,51% y 0e3CHMNTOMHHX IHOK Y
noctMeHomnay3i. JlogaTkoBi (akTOpu pPHU3UKY 3JI0SIKICHUX TMOJIMIB €HIOMETPIIo
BKJIIOYAIOTh BIK TMOHax 60 poKiB, TOJINU BEIMKOrO pO3Mipy, MEHOMays3y,
CUMIITOMATUYHI KPOBOTEYl Ta CHUHAPOM TMOJIKICTO3HUX SI€EYHUKIB [5, cT. 2]. ¥V ik
CTaTTI MU p0o30€peEMO OCHOBHI €T10JIOTTYHI YAHHHUKH TOJIIITIB €HJI0METPIIO.

Kuarouosi ciaoBa. Engomerpiid, moin, penpoayKTUBHHUI BiK, MaTKa, CJIM30Ba

000JIOHKA.

[Toxin eHgoOMeTpis — I1e PO3POCTAHHS MIEBHUX MUISHOK CIIM30BOi 00OJIOHKH Tij1a
MaTKd Yy BUTJSAlI M SKHUX HOBOYTBOPEHb, SIKI MOXYTb OYyTH OJAMHApHUMHU abo

MHOXMHHUMH, 1 OyTH pi3HUMHU 3a po3MipoM. [2] MoxkHa BUAUIMTH 2 KITHIYHUX
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BapiaHTW TIOJIIIB EHJOMETPIs TONIMH, IO CYNPOBOKYIOTHCS apTepiaIbHOIO
rinepTeH3i€l0, BUCOKUMHU MOKa3HUKAMHU PIBHS TITiKeMii Ta 0OMIHHO-€HAOKPUHHUMHU
3aXBOPIOBAHHAMU, SK HACTIAOK AUPY3HOI Trimepruiasii eHJOMeTpis Ta JIPyruil —
PO3BUTOK 3aXBOPIOBaHHS 0€3 EHAOKPUHHHX UYMW OOMIHHUX MOPYUIEHb y BHIJISII
ocepeiKiB MpoJTihepaTUBHUX 3MiH Ha TJIi 30poBoro eHaometpis [1, ct. 13].

B yTBOpeHHI moiiniB BiAIrparOTh POJIb TaKi OCHOBHI YMHHUKH: HAJJTUIITKOBHIA
piBEHb €CTpOTeHy, TOPMOHAJIbHUI nucOanaHc, MPUHOM Teparii ecTporeHom 0e3
NPOrecTEpoOHy, TPHUHOM TpemapariB Bl pakKy MOJOYHOI 3aJl03M, a came
TaMoKkcudeny, TucyHKIlIA IMUTOBUAHOT 3a7103H, BiK > 60 POKIB, XpOHIYHE 3amaibHe
3aXBOPIOBaHHS OpraHiB Majoro Ta3y, HOBOYTBOPEHHS TOBCTOTO KHIIIEUYHUKA Ta
oxxupiras [10].

[Ipyn pocnimkeHH1 3B’A3Ky MIK XPOHIYHUM EHIOMETPUTOM Ta YTBOPEHHSIM
MOJIMIB  €HJOMETPio, OyJI0 BHUSBIEHO BHUCOKY IMOIIMPEHICTh XPOHIYHOTO
SHJIOMETPUTY y JKIHOK Y MpeMeHOoMay31, sIKi CTPaKIar0Th Ha €HI0OMETplabHi TOJIITH.
Pu3uk XpOHIYHOrO €HAOMETpio3y OyB BHMIIMM Y KIHOK 3 IOJINAMU E€HIAOMETPIIO
MOPIBHSHO 3 JKIHKAMU 3 HEMOJIIOITHUM €HJOMETPIEM, 1 B THUX, Y KOTO Tpu abo
OlnbllIe MOMNIMIB €HAOMETPII0, MOPIBHSHO 3 THUMH, y KOIO € OJWHAPHUN MOJII
engometpito [9, cT. 12].

HemonaBuo Oyno BusiBiieHo, 1o renotun rs369065 TT rena LIN28B, T00TO,
PHK-3B’a3ytounii 01710k, akuii € pakTopoMm mpodideparii KiIiTuH, OyB MOB’s3aHUN 13
MIJBUIEHUM PHU3UKOM TICISONEPANIMHOTO PEUUIUBY Y KIHOK PEMpOTyKTUBHOTO
BIKY 3 MOJIIIIaMH €HJIOMETPII0, OCOOJIMBO y THX, Y KOTO MEHIIIe rmomimiB [7, cT. 7].

B iHImIOMy peTpoCneKTUBHOMY AOCIIHKEHH], MICIAS PETENbHOr0 AOCIIIHKEHHS
MarieHTku 83 POKIB 3 MATKOBOK KPOBOTEUECID B MOCTMEHOMAy3l Ta aHEeMi€ro. 3a
JIOTIOMOTOI0 TpaHcBariHajabHOro Y3J[ Oyio BHUSBICHO MOTOBIIECHHS €HIOMETPIS Ta
MPOBENCHO KiopeTax eHmomeTpis. [Ipu maroricTosoriyHOMYy JOCHIKEHHI Oyina
BUSIBJICHA 1H(UIBTpAIlisl aJeHOKAPIIMHOMH Ha TOBEPXHI TMOJIMAa EHIOMETPIs, SKY
po3risganyd K JiarHO3W  CEPO3HOT  KapIMHOMH  BHCOKOTO  CTyNMEHS 1
CBITJIOKJIITUHHOTO paky. [lyxJIMHHI KIITUHU OYyJM IMYHOTICTOXIMIYHO HETaTUBHUMU

oo nyxJjuHu BiumeMca 1 Ta mns excrpecii p53; oaHak BiH OyB MO3UTUBHUM MJIs
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Napsin A. Ille 6ynu BkiatodeHi B qudepeHiiiiHy A1arHOCTUKY MeTacTa3u MEepBUHHOI
anenokapiHomMu Jieredi (LUAD). dakrop Tpanckpuriii 1 mUTOBUAHOT 3251031 OYB
MO3UTUBHUM, TOAlI AK mapHuii Ookc-reH 8 (Pax8) OyB HeraTUBHUM y MyXJIMHHUX
kimituHax. [lepBunnuit Meracta3 LUAD OyB aiarHOCTOBaHMI PEHTICHOJOTTYHUM
MiATBEP/PKEHHSIM HOBOYTBOPEHHS JIET€Hb. TaKoX, 3a JIOMOMOIOI0 MOJEKYJISIPHOTO
aHajizy Oyja BHUSBJIICHA MyTallisl pelentop-ek3oH 19 emaepmanbHOro Qakropa
pocty. ToOTO, MONINK €HAOMETPi MOXKYTh CHPUYUHATHCS 1HIIUMU OHKOJOTIYHHUMHU
Yd TEeHETUYHUMHU (akTopaMh 1 HOBOYTBOPEHHSMH, a HE TUIBKH CYTO
riHekoJioriyHuMH [8, cT. 83-84].

BucnoBku. HaBkosio eriosorii momimiB eHAOMETpit0 € Oarato Teopiil. [eski
MIATBEPKEHI KIIHIYHO 1 JIaOOpaTOpHO, MPOTE€ BapTO Hajaidl JOCHIHKYBATH II€
3aXBOPIOBAHHS, CTBOPIOIOYM MAaKCHMaJIbHO TIOBHY KapTUHY JUIS  OUTBIINX
MOXJIUBOCTEH  JIIaTHOCTUKKA Ta  AWdEpeHIiani 3 IHIIAMHA  [aTOJOTISIMH.
BcranoBiieHHs €T10J10T1T 3aXBOPIOBAHHS JJO3BOJISIE HOTO €(hEKTUBHO MOIMEPEAUTH, 1 Y
BUMNAAKYy TMOJIMIB  CIM30BOi  OOOJOHKM  MAaTKH, SKI €  JOOpOAKICHUMHU
HOBOYTBOPEHHSIMU, 1€ TAKOK BAXKJIMBO MOXKIIUBICTIO 1X 3JI0SIKICHOTO TIEPEPOPKEHHS.
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Introductions. Currently, the oil industry of Turkmenistan is facing the issue
of involvement in the active development of hard-to-recover oil reserves, the bulk of
which is located in low-permeability reservoirs. The importance of solving this
problem is determined by the depletion of reserves.

Aim.The rise of the production of two layers in the well by one tubing column
leads to a significant pressure drop between the filter zone and the wellhead, which
required special calculations of the temperature regime of the wells to identify the
conditions of hydrate formation in the wellhead zone of the tubing.

Materials and methods. Using the methodology described in [1], calculations

were performed according to the formula:

1—e D, (Pyounn — H
Tx :Tdownh._Gx [Gm - I( ol = }B (1)

ap X

where Ty - is the temperature of the gas at a depth of x, °C;

G - average geothermal gradient, °C/m;

D; - is the Joule-Thomson differential coefficient in the borehole.
°C/kgs/cm?;

P, - pressure at depth h, kgs/cm?;

A- thermal equivalent of mechanical work, 1/427, kcal/kg*m;
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ver —

C, - is the average heat capacity of the gas atp,,,, = w kcal/kgs;

2

o - is the coefficient , a= ;
GC,(7)

here A - is the thermal conductivity of rocks, kcal/m *hour*°C;

mlgt
C.R2’

n"*

f(z) - is adimensionless function of time f(z)=Ln(1)+

The calculation was made for the projected (conditional) well intended for dual
completion (DC).

The temperature at the wellhead is calculated with the following received data:

Total gas flow rate Qg = 54 thousand m*/day;

Downhole pressure (NK7d) Pgownnole =398 kgs/cm?;

Wellhead pressure (up to the fitting) Pueineas = 215 kgs/cm?;

Total condensate (liquid) flow rate G, -1108,33 kg/hour;

The total weight flow rate of the mixture G, = 18052,45 kg/hour;

Downhole temperature Tgownnole =73 °C ;

Estimated length of tubing x = H, H = 3360m;

Geothermal gradient G = 0,023 °C/m;

Average thermal conductivity coefficient of rocks A, = 3 kcal/m * h * °C;
Volumetric heat capacity of rocks S; = 4,697 kcal/kg °C;

The thermal equivalent of mechanical work A = 2,34* 10-3kcal/kg * m.

In accordance with the calculation methodology, given the final temperature
corresponding to the equilibrium conditions of hydrate formation (T=23 °C at

Rueineas= 215 kgs/cm?) after determining the given values of pressure and

temperature:
Py, = Laer g5
cr.
where P, - is the critical pressure,
T
Tgiv_ — -?ver.

cr.

where T, - is the critical temperature
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according to the corresponding functional dependencies, the following are
determined:

kcal
kmol°C’

- the heat capacity of the mixture c, =c° +4C, =17,26

where AC; = f(Tgiv, Pgiv)
is the function of f (D;) = 0.4 (according to the values of Py, and Tg, ), the

value of the Joule-Thomson coefficient is further determined

T. f(D)) oc
: =t/ 0158

P.C. Kkgs/smt

After substitution in formula (1), T = 23,7 °C was obtained, which corresponds
to the equilibrium condition of hydrate formation for a gas with a relative density
p=0,6.

The calculation result in terms of determining the Joule-Thomson coefficient
was also verified by the analytical formula of I.A. Charny, derived on the basis of
thermodynamic calculations in accordance with the Vander-Waals real gas model [3,
4].

The average throttle effect according to ILA. Charny is calculated by the
formula:

k-1)T, (P, -P)7.12T,, -T,)
8kT,P.,

T, -T=

(@)

where T is the initial temperature of the throttled flow, °K;
k = 1,3- adiabatic index;
T,=190.55°C according to the calculation conditions;

kgs

P = 46.95—_according to the calculation conditions;
cm
Py :397&3 - initial pressure before throttling;
cm

kgs

P = Pueiineas = 215—-- final pressure (wellhead).
cm

Results and discussion. As a result of calculations, we obtain a temperature
drop (To - T) equal to 62,05 °C and the final temperature Ty = 10.95 °C, which

87



°Cc
kgs/cm

corresponds to the Joule-Thomson coefficient D, =0.024 taking into account

2 1

the correction (lowering) coefficient of ILA. Charny, taking into account the
imperfections of the real gas model formula adopted in the derivation [2].

Taking into account the value of the Joule-Thomson coefficient obtained in the
second calculation, we come to a positive conclusion about the possibility of hydrate
formation in the near-mouth zone of the well, the operation of which is calculated
according to the specified conditions and the need to provide for the possibility of
supplying a hydrate inhibitor to the tubing column (in the connection zone of the
upper reservoir) in the complex of equipment.

Pressure losses in downhole equipment are taken into account in cases when
the formations are high-flow and the flow rate strongly depends on a slight change in
depression on the formation.

The most characteristic elements of underground complexes in determining
"additional" pressure losses (in relation to the total pressure drop in the tubing string)
are packers and valves. Practical methods for determining pressure losses in
downhole equipment have been developed, for example, described in [1]. The design
features of packers and shut-off valves used in the CIS countries and by foreign firms
make it possible to determine the losses arising in them as pressure losses when gas
passes through a pipe segment or diaphragm.

Conclusions. The calculations made by us according to the methodology set
out in [1] for the packer included in the KSG complex (calculation of pressure losses
in a pipe segment with flow parameters reduced to the average length of the packer

section) showed that the pressure losses do not exceed AP =3ki§for the NK-7d and
cm

NK-7g horizons.
Calculations of losses in valves of various designs, including foreign firms,

based on the dependences of the flow coefficients of valves on their diameters

determine the pressure losses in them in the area of AP = 3-4ki§
cm

When comparing the pressure losses in the downhole equipment compared
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with the values of depression on the formations established by the conditions of their
development, it was concluded that taking into account these losses does not affect
the technical and technological decisions taken and allows the use of fountain fittings
used according to the basic version of the DC at the Korpedje deposit.
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Introduction. Today information resources play an increasingly important
role, modern companies pay serious attention to problems associated with the secure
functioning of computer systems and networks, primarily affecting the very existence
of the company, because the information component in the XXI century, along with
economic resources, comes to the fore and becomes very relevant in today's
environment. The appeal of cryptographic methods as means of communication
protection is that, unlike other approaches, they are based on the transformation of
information itself and are not related to the characteristics of its material carriers, as a
result of which they are the most universal and potentially cheapest to implement.

Aim. The purpose of this paper is to investigate information transfer protocols
in quantum cryptographic systems.

Materials and methods. The report contains analyses of materials, papers,
statistics, devoted to quantum cryptography and its protocols. Methods used for
construction of physical channel of information transmission are considered,
principles of quantum information transmission in quantum cryptographic systems
are studied.

Results and discussion. In a study of information transmission principles, a
particular protocol has been considered which involves encoding the polarization
states of photons in two alternative bases which are not orthogonal to each other. If a
channel with such a protocol is tampered with, the information sent will be different
from the information received. This is due to irreversible destruction of polarization

states of photons transmitted through the quantum channel.
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Cryptography is the science of ciphers. The task of cryptography is to transmit
information between two parties in such a way that an attempt to intercept the
transmission or discover the secret code is doomed to failure.

Quantum cryptography is a method of securing communications based on
certain phenomena of quantum physics. Unlike traditional cryptography, which uses
mathematical methods to ensure the secrecy of information, quantum cryptography
focuses on the physics of information, as it deals with cases where information is
carried by quantum mechanics objects. The process of sending and receiving
information is always done by physical means, such as electrons in electric currents,
or photons in fibre-optic lines. And eavesdropping can be considered as a
measurement of certain parameters of physical objects - in our case, carriers of
information.

The technology of quantum cryptography relies on the fundamental uncertainty
in the behaviour of a quantum system - it is impossible to simultaneously obtain the
coordinates and momentum of a particle, it is impossible to measure one photon
parameter without distorting the other [1]. Using quantum phenomena, it is possible
to design and build a communication system, which can always detect eavesdropping.
This is ensured by the fact that an attempt to measure interrelated parameters in a
guantum system introduces disturbances into it, destroying the original signals, and
thus legitimate users can recognize the degree of eavesdropping activity by the level
of noise in the channel.

Let's look at an example. In some system, Alice and Bob, and only they, have a
secret code - a sequence of random numbers, for example, decimal numbers:
A={12934116942357...}. According to a given rule, each letter of the alphabet is
assigned a decimal number, and Alice, wishing to send Bob a message, replaces each
letter in the message with its corresponding number. The procedure itself is
unprotected and easy to decipher. The resulting sequence of numbers
B={7399768727965867...}, the message, is then encrypted - to each number in the
message, add a number from the code and the resulting digits in the ones place
represent a cryptogram C={856800933807114...}, which can be sent over an open
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channel. Bob, having received the cryptogram and knowing the code A, decrypts it,
receiving the message C.

Receiver Bob

Sender Alice _5(/
A < .

&

%

|

g //
Basis A | S
— ///
Basis B / | o4
S;]nsi'e Alice bitsequence1 1 0 1 0 1 1 0 0 1
photon ) C B -
source ~ BODbs basis B EBEBEBEEEREEERBREBAES
Bobs result 0 1 0 10 1 1 10 A
Same basis? . vV = f —
Resulting key - 10 - 0 1 1 - 0 -

Figure 1 - Sequence of operations for quantum cryptography using

polarization state encoding

In 1949, it was proved that a cryptosystem is absolutely secret if the secret
code is truly random and only used once. In practice, however, the implementation of
this system encounters serious difficulties. One of these is the creation and
transmission of a large secret code needed each time a new message is sent. One way
to avoid this difficulty would be to have a physical channel whose secrecy is ensured
by physical laws. Quantum physics provides just such a channel. Quantum
cryptography relies on impossibility to clone a separate quantum object. If states of
individual particles act as transmitters of secret code, they are destroyed when an
attempt to register these states by an external observer. The fact of an attempted
interception can be detected using a certain agreement (protocol)[2]. One such
protocol involves encoding polarization states of photons in two alternative bases that
are not orthogonal to each other.

The transmission of the secret code is carried out in several stages (fig.1). Alice
and Bob first agree on an encoding (photons with polarization 0° and 45° encode the
number 0, photons with polarization 90° and 135° - one). Alice then randomly

changes the polarization of the photons sent through the quantum channel to Bob.
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Bob measures the polarization of the received photons by randomly changing the
orientation of the analyzer to recognize either 0° and 90° or 45° and 135°
polarization. A cryptosystem will only be secret if the code used is random. It is the
randomness of the code that Alice and Bob achieve by randomly changing the
polarizers. On the open channel, Bob tells Alice which type of measurement he
performed for each photon, and Alice confirms whether or not he chose it correctly.
From the whole sequence of only correctly chosen measurements, Alice and Bob
create a secret code [3].

An outside observer, trying to find out the secret code, must necessarily try to
read the information and the quantum channel. But in doing so, he will cause
mismatches in the codes that Alice and Bob receive, as the external observer's
measurements irreversibly destroy the polarization states of the photons transmitted
through the quantum channel. By doing a random sampling check of the matches,
Alice and Bob will detect an excess of error level compared to the error level
generated by the detectors. By doing so, an attempted breach of secrecy will be
established.

Conclusion. In this paper we have considered a protocol for encoding
polarization states of photons in two alternative bases which are not orthogonal to
each other. On examples its essence and principles of work has been shown. In
consequence, it can be said that this protocol is not only a good example, but also a
practical tool for protecting information during communication.
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Abstract. The work is devoted to the description of creation of a prototype of
the equipment for realization of technologies of hybrid laser-arc welding of elements
of the main pipelines with a wall thickness of 20...50 mm which are directed on
increase of their operational resource. This prototype is focused on the use of laser
radiation up to 5.0 kW and welding current of the fusible arc up to 500 A, which
allows multi-pass hybrid welding of high-strength tubular steels with layers of 5-6
mm in one pass at speeds up to 150 m/h.

Key words: laser-arc welding, fusion electrode arc, high-strength tubular

steels, main pipelines.

In conditions of threat of destruction of main pipelines it is necessary to have
modern high-speed technologies of their restoration. It is necessary to solve the
problem of welding thick-walled (thickness of about 50 mm) high-strength tubular

steels in the manufacture of the pipes of main pipelines, and their installation in the
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field [1]. If the production of pipes is associated with significant welding speeds and
increased productivity, their installation — primarily to improve the quality of joints.

To solve these problems is not always optimal to use arc welding — or due to
the large investment of running energy (multi-arc welding), or due to low process
speeds (multi-pass welding). In all cases, arc welding is characterized by the need for
mechanical development of edges at angles of about 30...60°, which must be filled
during welding, significant overheating of the base metal, large size of the welding
bath and HAZ, the presence of unwanted residual deformation, grain size of cast
metal and metal HAZ. All this negatively affects the quality and durability of
connections.

To improve the quality and durability, it is advisable to bring the structure of
welded joints as close as possible to the structure of the base metal - ie modern
tubular steels [2]. It follows that to improve the productivity of the welding process of
thick tubular steels, it is advisable to use a one-pass process, but from the standpoint
of improving the quality of welds and HAZ (increasing toughness, reducing hardness,
avoiding the formation of martensitic structures, avoiding finishing) — desirable is
multi-pass. Hybrid welding is preferred for improving the cost-effectiveness of the
joints, in which laser radiation, which has the shortest possible wavelength and can be
transported by optical fiber, is combined with an arc with a fusible electrode.
Depending on the base material, pre- and associated heating may or may not be used.
Usually, the temperatures of pre-heating and associated heating are in the range of
100...300°C, and the temperature of the final holiday — is about 500...600°C.

Thus, the relevance of this work lies in the creation of a new highly efficient
method of manufacturing pipes and installation of pipeline transport while increasing
the service life through the use of innovative welding methods. To solve this
problem, technologies and equipment for laser-arc welding with the possibility of
heating before, after and during welding can be used [3]. The development of such a
method requires not only the creation of appropriate technological methods of hybrid
welding of thick (20...50 mm) steels and alloys, but also the design of equipment

necessary for its implementation and the required heating processes.
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The purpose of this work is to create prototypes of equipment for the
implementation of technologies of laser-arc welding of elements of pipeline transport
with a simultaneous increase in its service life.

Prototypes of equipment for research on laser and laser-arc welding were
created in accordance with pre-made design developments (Fig. 1). A stand was set
up to conduct experiments with Nd:Y AG-laser radiation up to 4.4 kW model DY 044
(Rofin Sinar, Germany). To do this, the staff focusing system with “cross jet"
(protection of optics by compressed air) was installed on a three-coordinate
manipulator with strokes X:Y:Z = 3000:1800:60 mm and the positioning accuracy of
the tool up to 0.01 mm, then began to equip according to the developments described
above.

The speed of the manipulator is in the range of 0..1200 m/h and can be
smoothly adjusted with high precision through the use of a CNC system compatible
with modern computers and Microsoft Windows. The positioning accuracy of the

manipulator is 0.01 mm.

Fig. 1. Constructions of the focusing system (a) supplied in the lower part
of the tube with an “cross jet” and the head (b) for laser and hybrid welding
with gas protection systems of the bath and the supply of filler (electrode) wire.
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Initially, the focusing system of the Nd:YAG-laser DY 044 was supplied with
a fusible arc torch. After installing the filler wire feed system, the design shown in
Fig.2 was obtained. This system is designed for the maximum power of the used laser
up to 4.4 kW and the supply of electrode wire up to 1.2 mm in diameter with speeds
of 150...700 m/h. Protection of a welding bath can be carried out by one or several

gases with expenses of 0...50 I/min.

Fig. 2. The welding hybrid head, located on a three-coordinate

manipulator, is designed for Nd:YAG-laser radiation up to 4.4 kW and welding
current up to 500 A.

The created head for hybrid laser-arc welding is designed to obtain butt joints

of tubular steels in the range of thicknesses up to 50 mm with the help of laser

radiation with a wavelength of 1.06 um. The electric arc can be powered from
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sources such as welding rectifiers and generators designed for currents from 300 to
600 A.

Thus, with the participation of the author's team, a prototype of equipment was
created for the implementation of hybrid laser-arc welding technologies of elements
of main pipelines with a wall thickness of 20...50 mm, which are aimed at increasing
their service life. This prototype is focused on the use of laser radiation up to 5.0 kW
and welding current of the fusible arc up to 500 A, which allows multi-pass hybrid
welding of high-strength tubular steels with layers of 5-6 mm in one pass at speeds up
to 150 m/h.
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Introduction. The problem of improving the information and technological
support for the creation of organizational management systems (OMS) in the
electricity market with developed means of meaningful data processing based on the
use of modern information technologies for decision support systems (DSS), which
will help to quickly analyze information about the dynamics of changes in the
parameters of the market segments and will allow the necessary modeling and
forecast calculations of the functioning processes state to determine behavioral
strategies for participants in these segments. A separate and very important task in the
process of creating an integrated DSS is the development of adapted to the regular
changes in the information environment of operational data from electricity market
segments to solve computational problems by the analysis and forecast of changes in
market parameters.

Aim of work. In papers [1, 2] proposed ways to improve the Data-Dialog-
Model paradigm of DSS creating subjects as a complex organizational and technical
system (COTS) in order to include in its conceptual structure the problem-
independent components for representation of the organizational management

processes on the electricity market:
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- models of subjects involved in the structural relations of organizational
management to determine the rules of COTS functioning;

- models of indicators (parameters) of COTS functioning;

- modeling algorithms (models of indicators calculations), which determine the
rules for formation and values changes for indicators of COTS functioning;

- user interfaces for data presentation of COTS functioning processes;

- managers of data, interfaces and models.

Therefore, the basic task of creating an integrated adaptive DSS is the design of
a data manager and modeling of the information environment, which will provide the
user interface of the system with the data structures of the OMS subject area.

Materials and methods. The analysis of researches [3-5] in the field of
information technologies of OMS creation and DSS implementation practices
allowed to formulate the following conclusions about the directions of their
development:

1. All modern technologies for the development of information systems -
OLTP, OLAP, Data Mining, Data Warehouse, Business Intelligence, focused on
methods and mechanisms of data collection, processing and presentation and not
related to the mechanisms of development, analysis and decision-making processes.
That is, they are such that only provide information for the implementation of the
DSS construction process.

2. Functionally, the information system belongs to the class of DSS, if it
implements the following main stages of the decision-making process such as data
collection, situation analysis, development (selection) of decisions, implementation
(evaluation) of decisions. And thus in the presence of these stages differs from other
classes of information systems on data processing.

It is natural to assume that the construction of a flexible OMS for electricity
market and information environment to it, in fact, is to implement the functions of
integrated adaptive DSS with a single information space that combines the means of
object-oriented conceptual and information modeling of complex interaction between

itself and the external environment.
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The basis for building a single information space and a single classification
system should be a generalized information model, which in the same way according
to IEC standards [6] describes the whole set of typical market participants as COTS
subjects based on the principles of object-oriented modeling (OOM). The essence of
the approach to the design of the information environment is to identify the entities -
subjects and market processes as a set of information objects that interact with each
other in the OMS subject area on the OOM principles.

The activity of COTS subjects in the market is described by a set of qualitative
and quantitative characteristics as attributes that distinguish each subject from
another and characterize changes in its state as a result of interaction with other
subjects. As a rule, activity is represented by constant (technical) characteristics as
functioning properties of the subject and dynamic characteristics as functioning
parameters.

The subject activity is regulated by settlement and technological processes
which are carried out over all COTS subjects within certain Market Rules as
functioning mechanisms. These processes are identified by regulations and
implemented using modeling algorithms (scenarios) for the values formation of
parameters as indicators of the subjects’ management state. After completion of all
regulated procedures and the corresponding scenarios of settlement and technological
processes in the subject area the data on change of a COTS functioning condition on
the market as a whole will be received.

Thus, the description of the OMS subject area can be presented in the form of a

conceptual model with declarative and procedural parts:

SP=(E,SN, ),

where E =EP* UE™ EP™" nE™° = is the set of the subject area
entities, which determine the set of its information components (objects classes);
EP* =(S,C,P,ST,PT, f®) is a subset of the entities for model declarative part,

which determines the composition, relationships and attributes of the objects for

subjects representation S < ST xC, their static properties C that identify the subject
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in its class (subject type) ST, their dynamic parameters of functioning processes

P < PT xS that belonging to class (parameter type) PT established in the subject
area, the subjects structures f°:SxS — LT in the subject area that are determined on

plural classes relationships (relationships types) LT established between the subjects;

EPR = (0, f°,V,M, ") is a subset of the entities for model procedural part, which

determines the structure and objects relationship in representation of the
computational and technological processes of the COTS subjects functioning, and

consists of the operations (operations groups) O, the scenarios schemes of settlement
operations f°:0x0 —(0,1), the calculation indicators for subjects parameters
V cPxD in the calculated time intervals D, the algorithms implementation of
settlement operations M = (R, |i =1,n) based on product rules R,; f* :ExE — SN

Is a semantic network of classes in the subject area specification, which is determined
by the semantics set

SN ={"classification","belonging",""aggregation™," characterization"}.

The semantics set establishes typical relationships between subject area
information objects, such as classification, belonging, aggregation, characterization,
which are associated with appropriate ways of reproducing information in data
structures based on a relationships between elements, sets and parts of objects, such
as the association "IS-A", generalization "PART-OF", aggregation "HAS-PART",
dependence "IN-OTHER".

Modeling algorithms of calculation and technological operations are used to
establish relationships between different parameters of the subjects. The method of
describing algorithms uses a production model of knowledge representation. In this
model, knowledge about the calculation of the subjects’ parameters is given in the
form of a set of production rules such as "IF-THEN". The base of modeling
algorithms is given by means of scenarios of carrying out calculations, production
rules for calculation of subject parameters values, calculation methods/functions,

formulas and their operands.
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Results. The task for building an information logical model is to create a
unified representation for the objects from conceptual model of the market
functioning processes in COTS. As a result, all input and output data in the
information logic model are presented in the form of information blocks and are
divided into information entities related by relations of functional interdependence of
their data in the subject area of market processes.

The information environment of functioning processes models for electricity
market consists of the following data blocks:

1. DATA is a block of repository for operational, retrospective, statistical,
normative data of market functioning processes, consisting of data on subjects,
parameters of market functioning. It designed to describe the states of the subjects,
which are elements (objects) in the subject area of the market functioning processes,
reproduced in the calculations results.

2. ALG is a block of repository for algorithms of modeling and forecasting
calculations that form changes in the market functioning processes. It designed to
describe the structure of settlement rules, which form the values of the subjects’
parameters in the market functioning processes.

3.SIM is a block of repository for results of modeling and forecasting
calculations that store the calculated tasks of changes in the market functioning
processes. It intended to describe of actions performed by the user on functional
duties when carrying out settlement operations, and also to accumulate of data
obtained as a result of calculations for the further use in the documents™ forms.

4. ADM is a block of repository for user interface descriptions that represent
the interaction with the modeling and forecasting tasks of market functioning
processes. It designed to store metadata about the structure and parameters of the
users interfaces with the database during all operations in accordance with the
functional purpose in the modeling and forecasting system of market functioning

processes.
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The division into data blocks is related to the components of the conceptual
representation for the subject area of the market functioning process. That is, with the
purpose of data for the implementation of the OMS functional tasks.

Conclusions. The considered conceptual model is dynamic and reflects not
only the current state of COTS subjects, but also changes in their state over time. In
general, it is implemented on a multidimensional data representation in the form of a
cube. Cube dimensions are time intervals, subjects, parameters, calculation
algorithms, and cube cells (indicators) are the value of parameters that characterize
the subjects” state at a specified time interval. Due to this feature of creating data
structures, the developed OMS acquires the features of a functionally-oriented
system, which provides opportunities for its application in organizational
management decisions making not only in the electricity market.
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Introduction. Food-borne illnesses are considered a major public health issue
[1]. Very often people face the problem of food poisoning, which is associated with
visiting restaurants. Food-borne illnesses are originated by consumption of foods and
beverages contaminated by harmful physical, chemical, or biological agents [2],
consumption of low-quality products, improper storage, violation of cooking
technologies, as well as non-compliance with sanitary and hygienic norms and rules.

Generally, food-borne diseases are infectious, caused by many pathogenic
species of bacteria, viruses, or parasites [3]. The list of pathogenic microorganisms is
very long [4]. They breed on fresh vegetables and fruits [5], as well as on fresh meat
and fish [6]. They enter the human body with food and drinks, and then settle in the
gastrointestinal tract and cause poisoning [7]. They also partially enter the
bloodstream and spread throughout the human body, having a negative effect on the
kidneys, liver, and heart. Therefore, the consequences of poisoning can range from
minor symptoms to a serious threat to a person's life. That is why strict control is
required in restaurants [8-9].

Actuality of theme. The HACCP (Hazard Analysis Critical Control Points)
system, which is responsible for food safety, has become the most relevant in the
HoReCa [10]. The system was designed to analyze and control biological, chemical
and physical risks at all stages of production, from the purchase of raw materials,

their processing, the production stage and the distribution of the final product.
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The introduction of the HACCP system became mandatory for the restaurant
industry. It provides for the development of prerequisite programs that should cover
measures for the sanitary condition of the institution, namely personal hygiene of
personnel, cleaning of premises, washing and disinfection of kitchen equipment,
inventory and utensils, pest control, storage of raw materials and ingredients, waste
disposal, etc. One of the main goals of the HACCP system is food safety, which is
controlled at all stages of production and ensures that there is no risk in all processes
in order to minimize the spread of infection.

The purpose of the work is to clarify the problems in the implementation of
the HACCP system in the restaurant industry.

In order to prevent food and bacterial infections, food production,
development, treatment and disposal are controlled, and sanitary and hygienic
requirements are mandatory. Employees within their competence are responsible for
compliance with all requirements.

Results and discussion. Food safety systems are based on the principles of the
HACCP system, which have been successfully applied in restaurants industry. This
system is developed, implemented and controlled by a team of qualified specialists
from various fields. HACCP is used in all segments of production from planting to
use.

Threats in this system can be all factors that can lead to illness, injury or death.
There are three factors that can threaten people: biological, chemical and physical.
Biological include all microorganisms that are not part of the production process.
Chemical hazards in the natural environment may be in plants or animals, in plants
during treatment, which may not cause harm if properly observed. Also, chemicals
can inadvertently get into food after improper cleaning of packaging or equipment
and food allergens. Physical hazards include the type of hazard that should not be
swallowed. For example, impurities of metal, wood, etc.

The main advantage of the HACCP system is the increase in consumers. There
are also other benefits to this system [11, 12]: production of safe products; reduction

of losses; trust from customers; better staff work.
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The HACCP system should be developed on the basis of its seven principles
[11-15]: hazard analysis is a factor that can harm consumers or endanger their health;
checkpoints — needed to prevent or reduce hazards to a minimum; critical limits —
needed to identify dangerous and safe actions at critical points; monitoring — required
for corrective action in case of loss of control at critical control points, in case of
incorrect control, a dangerous product may be produced; corrective actions are
responsible for identifying and eliminating the causes of nonconformities;
verification is a test of a HACCP plan that is based on scientific data and controls
hazards; documentation is responsible for maintaining production documentation,
features of technological processes.

The sanitary and hygienic condition of the premises must comply with all
HACCP standards. The area of reception, storage of raw materials and semi-finished
products should be cleaned at least once a week, if necessary, wash the floor. It is
forbidden to store non-food materials, chemical elements, etc. in the food storage
area.

The cook is responsible for the sanitary condition of the production area.
Floors should be washed as needed, walls at least once a day. Lamps, doors once a
week. General cleaning and pest control are carried out at least once a month. Places
for industrial waste should be clearly marked, at the entrance and exit there should be
mats moistened with a disinfectant solution.

In domestic areas should be cleaned several times a day. Before entering, there
must be a mat with a disinfectant solution for shoes. To clean and disinfect the toilet,
there should be separate equipment with different colors and markings. Inventory
must be stored separately from all equipment intended for cleaning utility rooms. It is
forbidden to use toilet equipment for other purposes.

Every day after cleaning all equipment must be washed in hot water and treated
with disinfectant.

Conclusion. Thus, the use of the HACCP system minimizes the production of
hazardous products, as well as improves the quality and safety of food. Restaurants

have an impeccable reputation and are in demand among consumers.
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YK 622.242.6
3ABE3IIEYEHHA TA OIIMCAHHSA AJITOPUTMY ITPOBE/IEHHSA
AHAJII3Y HAIIPYKEHO - JE®@OPMOBAHOI'O CTAHY HITOKA
BYPOBOI'O HACOCA

Benrpuniok Tersana IlerpiBHa,

K.T.H, JIOIICHT

I'erbman IOpiii Exyapaosuu

CryneHt

IBaHO-®paHKiBCHKUI HAIIIOHATBHUN TEXHIYHUM YHIBEPCUTET HATH 1 ra3y
M. IBaHO-®DpaHKIBCHK, YKpaiHa

CaBuyk Buaagucaas BiranaiiioBuy,

CTapIIMi HAYKOBUHN CIIBPOOITHUK CEKTOPY

butbTpaniitHoro 31 MOJIETIOBaHHS

BJIJIUTY CTBOPEHHS IMOCTIMHO JIIFOYMX

reoJIOr0-TEXHOJIOTTYHUX Mojeen Dimis

VYKpaiHCbKUI HAyKOBO-/IOCHIIHUIA IHCTUTYT

MPUPOIHUX ra3iB AKIIIOHEPHOTO TOBapUCTBA “YKpra3Bugo00yBaHHS
M. XapkiB, YKpaiHa

AHoTtanisi: Bubip nporpamHoro 3a0e3medeHHs Ta ONUCAHHSA aJTOPUTMY
MPOBEICHHS aHali3y HaIlpyXeHO-IeOpMOBAaHOTO cTaHy InTOKa. CTBOpEHHS
reometpii (rereparist 3—D mogmeni) mroka 3 mopirHeM. JoCmiKeHHs HaIpy>KeHO-
neOpMOBAHOTO CTaHy INTOKa OypoBOTO Hacocy OYJ0 MPOBEACHO B CHUCTEMI
KOMITAC-3D 3a pomomorow 616mioteku APM FEM: "lIpounoctHoit ananu3"
BUKOPUCTOBYIOYH METO]I CKIHUCHHHUX €JICMEHTIB.

KurouoBi cioBa: OypoBuil Hacoc, WITOK, HANpyXeHO-Ae()OPMOBAHHMI CTaH

OITOKA.

VYkpaiHcbka JepkaBa Ha ChOTOJHIINIHIA dYac 3HAXOAUTHCS B KPUTHYHIN
cutyairii. Mu mnepexuBaeMo TOCTpY HecTady eHeproHociiB. Ha ceoromgni Bumo0yTox
HaTH 3 yKpaiHChKUX pojoBuIl 3a0e3neuye nuie 10% crnoxuBans. bpak nadtu ta
razy Haila Jep)kaBa IEpeXUBAE€ 4Yepe3 HEIOCTaTHIO PECypco-CUpPOBHHHY 0a3y,

BIJICYTHICTh TPOTPECUBHUX TEXHOJIOT1 HAPTOTa30BOI ramysi.

111



OCHOBHMMH HampsIMKaMU TEXHIYHOTO TMporpecy B HapTONMPOMHCIOBOMY
MaIIMHOOYyBaHHI €: MIiABUINEHHS HAAIHHOCTI MAalIMH 1 YCTaTKyBaHHs, iXHIX
TEXHIKO-€KOHOMIYHUX MOKa3HUKIB. OJIHIEI0 3 BAXKJIMBUX 33]1a4, sIKa CTABUTHCS Mepe]
MIPOMUCIIOBICTIO, € MaKCHUMallbHa YHI(IKaIlis 1 TUMI3allisl By3JiB, 10 Y HEepIIy Yepry
BITHOCUTBCS 0 IIBUJKO3HOUTYBaHUX JI€TaIeH.

Jetani mamuHd HadTOra30Boi MPOMHUCIOBOCTI MPALIOIOTh Y BAXKKUX YMOBAX Jii
riapoabpa3suBHOTO CepeNOoBHINA. 30KpeMa, JeTalll TiAPaBIIYHOI YaCTUHU HACOCIB,
IBUHTOBUX KOHBEEPIB TOILIO HEJOMPALbOBYIOTh Yepe3 HEAOCTAHHIO 3HOCOCTIMKICTD.
Tomy B HadTOrazoBoMy MAIIMHOOYIyBaHHI OPraHi30BYETbCSI MAacCOBUU BHITYCK
3MIHHHMX BY3J1B 1 JeTajeil jyis MamuH 1 oOnanHanHs. Hanpuxnan, ajis HaWO1IbII
BI/IMOBIJIAJIbHUX ~ MAIllUH, $KI BIJITPalOTh KJIIOYOBY pOJIb Y  3a0e3MeueHH1
0e3nepeOiiftHOro mpoiiecy OypiHHS, MPOMUCIOBICTIO BUITYCKAIOThCS: IIITOKHU MOPIIHIB,
IUJTIHAPOBI BTYJIKM, MOPIIHI, VIIUIBHEHHS INTOKA, KIJAMaHHI BY3JU TOIIO. Tomy
aKTyaJIbHUM € HE TUIbKU BJIOCKOHAJICHHSI TEXHOJIOT1i BUTOTOBJICHHS TaKUX JETaJei, a
U po3poOKka ePEeKTUBHUX TEXHOJIOTIYHUX CIOCOOIB MIJABUIICHHS 1X SKOCTI 1
N0BroBiuHOCTI. OCOOIMBO MPOOJEMHUMHU Yy BUTOTOBJICHHI € IITOKUA JABOCTOPOHHBOI
nii nns OypoBUX HAcociB. BOHM MIBUIKO BUXOIATH 3 JIally 4Yepe3 3HOIIYBAaHHS Ta
BIUTMB TIOBEPXHEBHX AKTUBHHUX PEUOBUH OypoBOro posuumny. Ha pobGouiit minsHIl
BUHMKAIOTh TIIMOOKI MOAPSTUHU 1 O0PO3EHKH, 10 MPUCKOPIOE PYWHYBAHHS MaHXKETH,
VIIUIBHEHHS] IITOKAa Ta 3HMXKYE e(DEeKTUBHICTH poboTH OypoBoro Hacoca [2, c.64].
Biarak po3B’s30K 3a7ad MOB’SA3aHUX 13 TMOKPAIICHHSIM XapaKTEPUCTUK OYpPOBHUX
HAacOCIB €, 0€3yMOBHO, aKTyaJIbHUM 3aBJIaHHSIM.

Mertoro poboTH € BUOip NporpaMHOro 3a0e3MEeUeHHs] Ta OMUCAHHS AJITOPUTMY
NPOBEJCHHS aHali3y HaIlpyXeHO-1eOpMOBAaHOTO cTaHy IuTOKa. CTBOpEHHS
reomeTpii (rerepauist 3—D mozeni) mroka 3 nopisem [1, ¢.27].

JlochikeHHsT HanpyKeHO-1e()OpMOBAaHOTO CTaHy IITOKa OypOBOrO HAacocy
oyno mpoBeaeHo B cuctemMi KOMITAC-3D 3a pomomoroto 6i6mioreku APM FEM:
"IIpouyHOCTHOM aHaMM3" BUKOPUCTOBYIOYM METO] CKIHUEHHUX €JIEMEHTIB.

Cucrema APM FEM e inrerpoBanuii B KOMIIAC-3D iHCcTpymMeHT st

MIATOTOBKM 1  MOJAJIBIIOTO  CKIHYEHHO-EJIEMEHTHOIO  aHaji3dy TpHUBUMIPHOL
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TBEPAOTUIbHOI Moneni abo 300opku. IliaroroBka reomerpuunoi 3D moxeni 1 BuOip
Marepiany 3aiicHoeThecsl 3acobamu cuctemu KOMITAC-3D. 3a momomoroio APM
FEM MokHa NpUKIACTA HABAHTAKEHHS PI3HMX THUIIB, BKa3aTW TI'pPaHUYHI YMOBH,
CTBOPUTH CKIHYEHHO-EJIEMEHTHY CITKY 1 BHKOHAaTH po3paxyHok. Ilpu mpomy
npoleaypa reHepailii CKIHY€HUX €JIEMEHTIB MPOBOAUTHCS aBTOMATUYHO.

Bukopucranns 616mioteku APM FEM: "llpouHocTHOW aHanmu3" cHUCTeMH
KOMITAC-3D 3yMOBJi€HO KiIbKOMAa UYWHHUKAMH, a caMme: €IUHUuN 1HTepdeiic
KOMITAC-3D, sik asig reoMeTpU4HO1, TaK 1 JJisi pO3paxyHKOBOI Mojei, iHTepdeiic
KOMIITAC-3D 3ab6e3nedye MpoOCTOTY 1 JETKICTh pOOOTH KOpUCTyBauda; BCl il 1O
CTBOpeHHIO 3D-Mozeni, MATOTOBKH ii 10 pPO3paxyHKY 1 MEperysiny pe3yibTaTiB
3IIACHIOIOTHCS. B €IMHOMY BIKHI; €IMHE reoMeTpuuHe sapo. Cucrema CKIHUEHHO-
€JIEMEHTHOI'0 aHaJli3y MpaItoe OE3MOCePeIHbO 3 TEOMETPUYHOIO MOJECIUIIO (SIPOM)
KOMITAC-3D. Hemae HeoOxigHOCTI niepenayi (aitsiiB uepe3 CTopoHHI GopMaTu, 110
3HU)KY€ HUMOBIPHICTD MTOSIBU TIOMUJIOK.

JocnimkeHHs: HapyXKeHO-1e(pOpPMOBAHOTO CTaHy IITOKa OYypOBOro Hacocy
IPOBEJEHO 3TiIHO aIrOpUTMYy: (POPMYBaHHS BXIJHUX JAaHUX JJI aHAJI3y: CTBOPEHHS
reometpli (reHepauis 3—D wmogmeni) mToka 3 mnopmHeM (puc.l); BU3HAYEHHS
KIHEMaTUYHHUX XapaKTePUCTUK (MMPUCKOPEHHS) 1 30BHIIIHIX HABAHTAXKEHb, IO JIIOTh
Ha IITOK; CTBOPEHHS pO3PaXyHKOBOI CXEMH ILITOKA 3 TIOPIIHEM.

[IpoBenenns po3paxyHkiB B 610morenit APM FEM: "l[IpounocTtHoii ananu3":

BBEJICHHSI BX1JIHUX JIaHUX B 010J1I0TEKY; PO3PaXyHOK; BUBEJICHHS PE3YJIbTaTIB.

aHasi3 pe3yJbTaTiB.
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Pucynok 1 — Cxema Hak/IaJeHUX 3aKpiljieHb (B'si3eil) HA 1eTaJIb.

Ha ocHOBI poO0o4MX KpECIEHHs IITOKA Ta HOPLIHS OypOBOTrO HACOCY B CUCTEMI
KOMITAC-3D ctBOpeHa 3-D mozenb mToka pazoM 3 nopuHeM. 11 po3paxyHKOBO1
MOJIe1 JOLUUIBHO CTBOPUTH TBEPAOTUIBHY MOJENb IITOKA 3 MOPIIHEM 3a0JHE IIiIe,
110 J1aCTh MOXJIMBICTh CIIPOCTHTH Ta 3MEHIIUTH 00'€M MPOMIXKHUX PO3paxyHKIB (IIpH
(dhopMyBaHHI MaTPUIlb KOPCTKOCTI, MAaTPUIlb MacC) 1 THM CaMUM 3HU3UTH BUMOTH JIO
anapaTHuX 3acoOIB KOMI'IOTEpa 1 3MEHUIMTH Yac PO3PaXyHKIB 1 MIABUIIUTH IXHIO
TOYHICTb.
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VIIK 621.791
MIIBUIIEHHS TOBIOBIMHOCTI POBOTH IITAMIIIB FAPSTYOI
OBPOBKH METAJIIB HATLJTABJIEHHSIM METACTABLTBHUMMY TA
BTOPMHHOTBEPIIFOUNMH BE3HIKEJEBAMH CILIABAMM
CHUCTEMM Cr-Mn-Mo-Ti HA OCHOBI 3AJII3A

I'mymkosa /liana bopuciBna,

1.T.H., mpodecop,

Bbarpos BaJsiepiii AnaroaiiioBuy,

K.T.H, IOLIEHT,

XapKiBChKHI HAIIOHATLHUNA aBTOMOOUIBHO-JIOPOXKHIN YHIBEPCUTET,
M. XapkiB, YKpauHa

Beryn. JlocmipkeHHs!, CIpsSMOBaH1 Ha 3HM)KEHHSI €HEpPro- Ta pecypcop3arpar
NPy HaIUlaBJeHHI OOpOOHOro IHCTpyMEHTa W OJHOYAaCHOMY IIJIBUILEHHI MHOro
HaJIMHOCTI W JIOBFOBIYHOCTI, OCTaHHIM YacOM CTajd OCOOJMBO aKTyaJIbHI.
[IpakTHuHUN PO3B'A30K 3aBAAHHS 3IHCHIOETHCS ILISAXOM pPO3POOKHM HOBHUX 1
BJIOCKOHAJIIOBAHHS HAasSBHUX HAIUIABOYHUX MaTepiaaiB 3 EKOHOMHOJIETOBAHUMHU
MNOKPUTTAMHU W HIMXTOO, 3aCTOCYBaHHSIM ONTUMAIBHOIO CIOCOOY iX HarlaBIEHHS 3
ypaxyBaHHAM OCOOJIMBOCTEW MOBEIIHKM MaTepialiB y peadbHux ymoBax. OcoOnuBa
yBara TpU  BJOCKOHAJIOBaHHI  HAIJIABOYHUX  MaTepiayliB  MPUAUISETHCS
MaTtepiago3HaBChKUM pO3pOOKaM 3HOCOCTIMKUX €KOHOMHOJIETOBAHUX CIJIABIB.

Cnyx00B1 XapaKTepUCTUKH HAIUIABJICHOTO METaly, IPU3HAYEHOro sl POOOTH
B PI3HUX YMOBaX 3HOIIIYBaHHS, BU3HAYAIOTHCSI HACAMIIEPE] CUCTEMOIO JIETYBaHHS 1 5K
HACJIAKOM 1LIbOTO, Pi3HUM (Pa30BUM CKJIAJIOM 1 CTPYKTyporo. [Ipu npoMy HaiiMeHI
copusTIMBOi  (pa3oBOi CKJIAAOBIM € (epuT, OCKUIBKM Mae HEBUCOKUWA PIBEHb
TBEPAOCTI, 3HOCOCTIMKOCTI, B'A3KOCTI i OMIPHOCTI PyHHYBaHHIO.

JInst miaBUIIEHHST 3HOCOCTIMKOCTI IIMPOKE 3aCTOCYBAaHHS OJIEpKaU CTajl He
TUTBKM 3 MapTEHCUTHOI, ajie ¥ ayCTeHITHO-MapTEHCUTHOO, ayCTEHITHO-KapO1IHOO

MapTEHCUTHOCTAPIIOYOI0 CTPYKTYPOIO.

115



JlochmipkeHHsT  3aralbHUX — 3aKOHOMIPHOCTEM 1 poil  AedopMariiitHux
MapTEHCUTHUX TMEPEeTBOPEHb Yy (OpMyBaHHI BJIACTUBOCTEH CTajiell MpPOBEACHE B
po6oti [1]. Ha ocHOBI KOMIUIEKCHOIO BUBUYEHHSI B3a€MO3B'SI3KiB JedopMaliiitHoro
MapTEHCUTHOTO  TIEPETBOPEHHA 3  (DI3UKO-MEXaHIYHUMHU  BJIACTHUBOCTSIMH
MEeTacTabUIbHUX AayCTeHITHUX CTaJled, a TaKO)K CTIMKOCTI iX MpHU PI3HUX BHAAX
KOHTAKTHOTO HaBaHTaKECHHS OYyJM PO3pOO0JICHI TPH OCHOBHI TPYIH 3HOCOCTIHKHX
ctaneit cuctemu Fe-C-Cr-Mn, mo BiApi3HSIIOTECS MO 3MICTYy BYIJICIIO, MAapTaHIi0 U
XpOMY, SIKI IPU3HAYCHI JUIS PI3HUX YMOB €KCILTyaTallli BIJITHOCHO BIUTMBY 3THPAIOUUX
1 yIapHUX HAaBaHTA>KEHb.

VY pobotax [2, 3] nokazaHa MOXJIMBICTh 3HAYHOTO MiABUIIEHHS 3HOCOCTIMKOCTI1
Marepiaiy 3 pi3HOIO YaCTKOIO METacTaOUTbHOIO ayCTEHITY.

BuBueHHIO 3HOCOCTIMKOCTI MaTepialiiB MPUCBSIYCHE Pl POOIT, y AKUX HEMAE
€IMHOI JYMKH PO BIUIUB TBEPJOCTI ¥ CTPYKTYPH Ha 3HOCOCTIMKICTh. Y poboTax [3,
4] mokasaHe, II0 3HOCOCTIMKICTb 3POCTa€ 3aJIGKHO BiJl 30UIBIICHHS TBEPIOCTI, a B
pobotax [5, 6] - Bl CTPYKTypH METaTy.

Jns  TmiABMINEHHS 3HOCOCTIMKOCTI JeTaneil 1 By3JIiB Y IIPOMHCIOBOCTI
3aCTOCOBYIOTh 3HAUHY KIJIBKICTh PI3HOMAHITHHUX MarepiaiiB, Kl KIAaCHU(IKYIOTh 13
ypaxyBaHHSAM 3JaTHOCTI TPOTUCTOSTH PI3HUM BHUAAM 3HoIIyBaHHA. Jljis poOoTH
JIeTajieil B YMOBaX MOJIEKYJISIPHO-MEXaHI4YHOTO, yIapHO-a0pa3uBHOTO i abpa3uBHOTO
3HOIIIYBAHHS IITUPOKE 3aCTOCYBaHHS OJEpKaJik CTali, 1110 MarTh KapOiau i Oopiay,
neaeOypuT 1 3aJUIIKOBUN aycTeHIT abo KapOimHO-OOpuaHy 3MilHIOYY (a3y B
ayCTEeHITHO-MapTeHCUTHIN Matpuul. Ctam 3 NMogiOHOK CTPYKTYPOK MArOTh BHCOKY
TBEPAICTh 1 3aJ0BUIBHY 3HOCOCTIMKICTh, OJHAK 3aCTOCYBaHHS 1X HE 3aBXKIU
3a0e3nedye HEOOXiHY 3HOCOCTIMKICTh HarulaBieHoro mapy. KpiMm 1poro, ms
iXHbOTO BHUTOTOBJICHHSI 3aCTOCOBYIOTHCSA Y BEJMKIA KIJIBKOCTI Jopori W aedinuTHi
Marepias. OTHUM 3 pamliOHAIBHUX CIOCOOIB IIIBHMINECHHS CTIMKOCTI HAIJIABJICHOTO
MeTajy 3HOIIYBaHHS € 0araTOKOMIOHEHTHE OIIAJJIUBE JIETYBAaHHSA, 32 JOMOMOTOIO
SIKOTO BJIA€THCS OJIep KaTH CTajll 3 YHPOYHSIONMIEH KapOiaHOI W MHTEpMETaIUIHON

dazamu 1 BUCOKMMHU (DI3UKO-MEXaHIYHUMHU XapaKTepucTukamu. J[ns 1poro mpu
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po3po01Il HAIUIABOYHHMX MaTepialiB BHKOPUCTOBYIOTH pPi3HI KapOigOyTBOPIOIOUl
enementy — Cr, W, V, Nb 1 in.

Meta poGoTu. Po3poOka €KOHOMHOJIETYIOUMX Ta YAOCKOHAJEHHS 1CHYIOUUX
HAIUTABOYHUX METACTa0UIbHUX Ta BTOPUHHOTBEPAIIOUMX OE3HIKEIEBHX CILIABIB
cuctremu Cr-Mn-Mo-Ti Ha ocHOBI 3aimi3a JJIs MiABUILNEHHS JOBIOBIYHOCTI pPOOOTH
IITAaMITIB Tapsiu0i 0OpOOKH MEeTaiB.

Marepiaim Ta Meroaum. HammaenenHs poobwnu tpakropom TC-17M  Ha
miactuHu po3MmipoM 200x150x25 mm 31 cram 20, 500x300x40 MM 31 ctam 45 i
400x50x40 31 cram SXHM. VYV skocti 3axucHoro ¢urocy s HallJIaBJICHHS
MOPOIIKOBUMU ApoTamu 13 cucteMamu JjeryBaHHa Cr-Mn-Ti 1 Cr-Mn-Mo-Ti Ha
OCHOBI 3aiiza O0yB npuitHsaTHil (iaroc AH-22. Buxinna ocHoBHicTh ¢uitocy AH-22 -
B=1,4668, ximiuHa aktuBHICTh - Ad=0,1819.

Bupizky 3pa3kiB Juisi  JOCHIKEHHS XIMIYHOTO ¥ (ha30BOro0 COCTaBiB,
MEXaHIYHUX BJACTUBOCTEH 3 HaIUIaBJICHOTO MeTajdy poOwimM aOpa3suBHUMU
BIJIPI3HUMH KOJIAMH 3 HACTYITHHUM HUTI()YBaHHSM 1 MOJIIPYBAHHSIIM.

XiIMIYHMM CKJIaJ] HAIUIaBJICHOrO0 METajdy BU3HAUYaJId HACTYIMHUMHU METOJaMHU:
Byriieub - razoo0MinHuM (JAEPXKCTAHIAPT 2604.1), xpemHiii - BarapHUM
(AEPXKCTAHIOAPT 2604.3), wmapranens — 00'eMHUM Tepcy/ib(arocpionum
(AEPXXCTAHIOAPT 2604.5), turan — d¢oromerpuunaum (JAEPXKCTAHIAPT
2604.10). IlomapoBuii 3MICT JIETYIOUMX €JIEMEHTIB 1 (pa30BUil CKilajJ BU3HAUAIU Ha
yctanoBii JIPOH-3 y BunpomintoBanHi Ko-Co (MoHOXpoMaTH30BaHOMY). 3HOMKY
poOunu 3a cxemoro bperra-bpenrano.

Jlis mpoBEACHHS CTPYKTYPHOTO aHali3y 3pa3Kd 3 HAIJIaBICHOTO METaly
TpaBuiu B peakTuBi Bunemna: 10 mon a3oTHOT kucnotu, 20 MOJ CONSIHOT KUCTOTH, 20
Mon rTminepuny ¥ 10 mon mepekucy BoaHio. Po3smopin 3minHOouoi (asu B
HaIJIaBJICHOMY  METalli  OIIHIOBAaJTM TOYKOBUM  METOJOM [ JlaroimeBa  Ha
MmikpoTBepaomipi [IMT-3.

Pe3ysnbTaTu Ta 00roBOpeHHs. [CTOTHOTO MiJBUINCHHS MIIIHOCTI ¥ 3HUKCHHS
€HEeProEMHOCTI BUPOOHHWIITBA BIJHOBIIOBAHUX JIeTallcd HAILIABJICHHSIM JI03BOJISE

JOCSITTACSA 3aCTOCYBAaHHSAM JTUCHEPCIHHOTBEPIIOUUX CTaliel. ['apHOIO0 KOMOIHAIIIEIO
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MarOTh HIKEIEB1

BJIACTUBOCTEH MIIHOCTI ¥ IUIACTUYHOCTI

TBEPOCTI,
MapTEHCUTHOCTAPIIOY1 CIJIaBHU, SIK1 3MIITHIOIOTHCS TIPH CTAPIHHI 32 PAXYHOK YBEACHHS
Al abo Mo. VYBenenHs Mo 1 3HaYHMH 3MICT aKTUBHHUX KapOiJ0yTBOPIOIYHX
enemenTiB (Ti, Cr) mae MOXJIMBICTh 3HU3UTHU 3MICT He3B'si3aHOrO ByrJierto g0 0,05-
0,3 %. lle mocuTh BaXKJIMBO MPHU BUKOPHUCTAHHI B SKOCTI HAIUIABOYHUX MaTepiajiB
MOPOIIKOBUX JAPOTIB 3 HHU3BKOBYIJICIIEBOI CTPIUKH. Y JOCTIKYBaHIM CHCTEMI
neryBanHs (Cr-Mn-Ti-Si) BigcyTHicTh Ni KOMITEHCYBanocs 30UIbIIEHHSIM 3MicTy Mn
no 10...12 % 1 BBenennsm Al 3 QepoTutany (KOMIOHEHT HIMXTH IOPOIIKOBOIO
apoTy). BrimB kimpkocti Ti mpu HamjgaBieHHI Mmia KepaMiuHuM (irocom 1 3i

[B]

HaIlJIaBJICHOTO MeTajly HaBeJeHl B Tabm. 1, 2, 3.

3HECTPYMJICHOIO  IMIPUCAIKOIO Ha XIMIYHUHA CKJIaJl Ta 3HOCOCTIMKICTh

Taoaunna 1
TBepaicThb i BITHOCHA 3HOCOCTINKICTD J0C/III’KyBAHHUX CILIABIB
Howmep | ExBiBaneHTHUM TBepaicth, | BimHocHa Crpyktypa
cruaBy | 3mict  xpomy i | HRC, 3HOCO- HaILJIaBJICHOTO
HIKEJTIO CTIMKICTh, € | METATY
Croe. Niyp. JIOCIIJDKYBaH
UX CTajen
1 28,76 17,02 46...52 ~2,7 A+E;(o+ K)
2 28,07 16,32 52..54 ~2,6 A+E;(o+ K)
3 26,6 16,96 46...50 ~2,7 A+E;(o+ K)
4 28,75 18,2 42...50 ~2.,8 A+E;(o+ K)
Ta0auusa 2

Bruius [Ti] i [P] Ha XiMiYHUI CKJIa HATUIABJIEHOT0 METAJLY

XiMIYHUHN CKJIaJl HATUIABJICHOTO METAJTy Mijl KepaMidHUM (HIIFOCOM

Ximiuau | 3mict [Ti] y HanmaBaeHoMy Metadi, %

17§ 0,22 1,62 2,04 2,25 2,41
€JIEMEHT

Cr 8,20...9,00 7,21...8,10 6,42...7,80 6,00...7,60 5,96...7,50
Mn 1,03...1,50 1,20...1,60 1,10...1,56 1,20...1,55 1,30...1,50
Si 0,80...1,40 1,25...1,50 1,30...1,70 1,38...1,80 1,42..1,73
Al 0,02...0,04 0,05...0,09 0,09...0,13 0,14...0,17 0,19...0,23
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Taoanuda 3
XimMiuHMii CKJIa]] HATLIABJIEHOT0 MeTaJy P HAIJIABJIEeHHI

MOPOLIKOBUMH APOTAMU

KinbkicTsb 3MiICT XIMIYHHX €JIEMEHTIB y HaIllJIaBJICHOMY MeTai
yBEJICHHS

3HecTpyMieH | Ti Cr Mn C Si
01 TIPUCAJIKH,

%

0 1,33 2,64 4,6 0,4 1,08
25 1,62 3,28 5,72 0,48 1,11
50 2,19 4,36 7,60 0,53 1,10
75 2,38 4,72 8,22 0,57 1,12

[TomapoBuii aHami3 XIMIYHOIO CKJIaAy IIOKa3zye, IO 3acCTOCYBaHHS
J0JaTKOBOTO MPHUCAJAKOBOIO JIPOTY J1a€ BIJHOCHO PIBHOMIPHUI PO3MOALI JETYIOUHX
€JIEMEHTIB 10 BUCOTI HAIUIABJIEHOrO0 MeTaly. JloCmiIKeHHs BIUIMBY BIJIHOCHOI Macu
OpPUCATKA HA MIKPOCTPYKTYpYy HAIUIaBJIEHOrO0 MeETaly [OKa3ajlo, Lo 3 ii
30UTbLIEHHSIM CTaOUTI3yeTbCAd CTPYKTYpHUM 1 (ha3oBHil cKiaj OaraTomapoBOro
HaIJIaBJICHHS.

BrmiveB TemriepaTypu BIANMYCTKH ¥ MiJBUIIEHUX TEMIEpPAaTyp Ha TBEPAICTb
HaIUIaBJICHOTO MeTaly ciiaBiB cucteM Mn-Mo-Ti 1 Cr-Mn-Ti Ha ocHOBI 3aii3a
MokKa3aHe Ha puc. 1, 2.

TBepaicth gocmikyBaHoi crami  20X3I'9MST2C  micnsa  HamsiaBJICHHS
cranoBmna 37...40 HRC. Iicas crapinns mpu T=850 'C, =2 rox TBepAicTh CKIala
49...55 HRC, mo MoXHa TOSICHUTH 301IBIICHHSIM KUIBKOCTI BTOPUHHHX KapOiJliB.
30UIbIIEHH BUTPUMKHU TPH LIl TemMOeparypi, a TaKOX MiJABHUILECHHS TeMIepaTypu
ctapiaas 10 920 °C He mpuBEIO 10 MOMITHOTO IMiABUIIEHHS TBEPJOCTI, a CIIPHUSIIO ii

3HHNKCHHIO.
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55
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45
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720 770 820 870 920 T.K

Puc. 1. BiuiuB Temmeparypu BiAlyCTKH HAa TBEPAICTH JOCJIIIKYBAHUX

cTaJjieil (4ac BATPUMKH T=2 roj, 0X0JI0/I’KCHHSI HA MOBITPI)

HRC| E- 20X3I9MST2 E1-40x'4r8T2|C
. |
40 -

30 -
0 o

370 470 570 670

~J
~]
<

870 970 T.K

Puc. 2. BnimB TemMnepaTypu Ha TBEePAiCTh JOCHIIKYBAHUX CTAJMeH MicJIs

BignmycTku (T gy, -850 OC, T=2 rOJAMHU, 0XO0JIO’)KEHHS HA MOBITPi)

JlocnikeHHsT BIUIMBY TEMIIEpaTypu Ha TBEPHICTh CIUIABIB TMOKa3aid, IO B
intepBani Temmeparyp 293..870 C TBEpHICTh 3HIKYETHCS HE3HAYHO. SHIKCHHS
tBepaocti Ha 8...10 HRC y nanomy iHTepBaii TemmepaTyp CBITUUTH MPO BUCOKY
TermocTiiKicTh cruiaBiB cucteM Cr-Mn-Ti 1 Mn-Mo-Ti. OmgauM 3 IIOKa3HHUKIB
TEIUVIOCTIMKOCT] CTaJIEH € INIACTUYHICTHb. AHaII3 IJIACTUYHOCTI IUX CTajIed IICIsd
BTOPUHHOTO TBEPJIHHS TOKa3aB, MO0 BOHa Bwuiie, uyuM y ctaiedr SO0XHM i
35X4B3M3®, 1 He ycTynae HIKEJIEBUM MapTEHCUTHOCTApIlOYUM  CIUIABAM.
3aMexHICTh BIAHOCHOTO TMOJOBXKEHHS BiJ TBEPAOCTI MAOCHIIKYBAaHUX CTaylel

HaBeJIeHa Ha puc. 3.
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- 35 40 45 30 35 HRC

Puc. 3. 3ajexHictb BIIHOCHOrO TIOJOB:KE€HHSI BiI  TBepPAOCTI
JAOCJTiIZKYBAHUX CTaJleil NPy MiIBUIIEHUX TeMIlepaTypax:

- 507\HM;

- 35X4B3M3D;

- 106 H8M7C;

- 40MI'8ST2C;

- 2031'9M5T2C.

BucHoBkn. VY  pesynapTari  NpOBEAECHUX  JIAOOPATOPHUX  JOCIIIKEHb
BCTAHOBJICHO:

- 30uTbIIeHHs 3MicTy Mn 1 Cr y HanjgaBiaeHOMY MeTajl 3HUKYIOTh aKTUBHICTh
BYTJICHIIO SIK KapOiIOyTBOPIOIOYOTO €JIeMeHTa; 30umblneHHs KiabkocTi (azu TiC
M1JBUIILYE BHYTPIITHIO TEIJIOTY HATUIABJICHOTO METATy MPH €K30T€HHOMY i1 BBEJICHHI;

- MIABUIIEHHIO TEIJIOCTIMKOCTI ciuiaBiB cuctemMu Cr-Mn-Ti Ha ocHOBI 3ami3a
ciupusiec 30utbmieHHs 3micty ¢dasu [TiC]; yBemenns [Mo] ctabinizye 3HaYeHHSA
TBEpPJOCTI MPU MIABUIIEHUX TEMIIepaTypax, MIJBUILYE TEIJIOCTIHKICTh 1 TBEPAICTb

P IUCTIEPCIHHOMY TBEP/IIHHI.
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CYUYACHUM CTAH B COEPI PO3POFBIII ONAJTYEHUX CUCTEM
MNEPCHEKTUBU TA HAIPSIMU IX BAOCKOHAJIEHHS

JankeBuu Haragisa OJekcanapiBua,
K.T.H., JOIICHT

Ko3upsiubkuii Bitauaiin MukosaiioBuu
CTYCHT

3anopi3pKuii HAIllOHATLHUI YHUBEPCUTET
r. 3anopixxs, YKpanHa

Beryn. ByaiBHULITBO € O/HI€] 3 OCHOBHMX c(ep BHPOOHHYOI IISIIBHOCTI
JIOJICTBA. 3a OCTaHHI POKM 3MIHMBCS HE TUIBKM MiAXiJ 10 (HOpMYBaHHS LUIINA Ta
3aBJaHb OYJIBHMIITBA, aji¢ 1 MHUTaHb IOB’A3aHUX 3 BUOOPOM METOJIB TEXHOJOTII 1
opranizaiii OyaiBHuiTBa. lle Hacammepen moB’s3aHO 3 HEOOXITHICTIO HAYKOBOTO
MIIX0y 10 BUKOPUCTAHHS PECYPCIB Ha Oy 1IBEIbHOMY MalJaHUYHKY.

MoHoniTHe OyJIIBHULTBO - OAHE 3 HAHOUIBII MOMYJSPHUX 1 MEPCIEKTUBHUX
HaIpsIMKIB B Oy/iBEJIbHIN cdepi B ycboMy CBITI. OOCATH MOHOJIITHOTO OyAIBHUIITBA B
PO3BHMHEHHUX KpaiHaX CBITY B IIel yac aocsiraroTh 65-85%. TexHos0riss MOHOJITHOTO
OyIIBHMIITBA JI03BOJISIE B KOPOTKI TEPMIHU 3BOJAUTH OYAiBI1 Oyb-KOi apXiTEKTYpHOI
CKJIaJIHOCTI Ta IMMOBEPXOBOCTI.

CporojiHi 3acTOCyBaHHSI MOHOJIITHOI TEXHOJIOTIi € TPIOPUTETHUM MPHU
OyIIBHHUIITBI 00’ €KTIB apXITeKTypu. BaxxiinBa poJib AJi1 CTBOPEHHS! KOHCTPYKTUBHHUX
€JIEMEHTIB TMOKJaJa€e Ha omnaayOHi cucTemMud. Ha ChOTrOJHIMIHIN JIeHh iXHI
ACOPTUMEHTH Ha PHUHKY JOCUTh pi3HOMaHITHUW. [lopsag 3 BIZHOCHO MHPOCTUMU
BUJIaMU OyIiBEIbHUI KOMILJIEKC aKTUBHO 3aCTOCOBYE Cy4acHI HAyKOMICTKI 3pa3Ku
I1€1 TTPOJTYKIIIi.

[HHOBalIMHUN MAXIT [0 TWUTaHh MOHOJITHOTO OyAiBHUIITBA, BHOIp 1
OOTpYHTYBaHHsI METOMIB TEXHOJIOTii 1 oOpraHizamii poOIiT cTaau MPIOPUTETHUM
HampssIMOM HE JIMIIE IS PO3BUTKY OYIIBEIBHOI Trajy3i, SKICHOTO 3a0e3rnedyeHHs
OyniBedb 1 CHOPY/KEHb PI3HOr0 (YHKI[IOHAJBLHOTO TNPU3HAYCHHS, aje 1
CTPATEriuHoro MPOPUBY Yy BJIOCKOHAJIIEHHI HOBHX OMalyOHHUX CHCTEM, HAyKOBOTO
niaxony ix BuOopy i o0rpyHtyBanHs [ 1,3-4].
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Merta podoTu. AHami3 i OOTpyHTYBaHHSI CTaHy MOHOJIITHOTO OYy/IBHHIITBA B
cdepi po3poOKH Ta 3aCTOCYBAHHS CydYaCHUX OMATYOHUX CHCTEM, BUKOPHCTAHHS SKHX
CIIpHSI€E TIIBUIIICHHIO TEXHOJIOT14HI Ta €()eKTUBHOCTI OyA1BEILHOTIO BUPOOHMIITBA.

Martepiajam i meToaun. 3a OCTaHHE ABAAUATHPIYYS MOHONITHE OYIIBHUIITBO B
VYkpaini HaueOTO mnepexuBae Apyre HapopkeHHs. [llopiuno 3pocrae 00'em
MOHOJIITHOTO 3aJ11300€TOHY, 10 YKJIAIa€ThCA, Y 3B'SI3KY 3 UM IIMPOKE 3aCTOCYBAHHS
OTpUMAJI METOJW OYAIBHUIITBA 3 MOHOJIITHOTO 3aJli300€TOHY, IO Ma€ MOTEHITIHHI
MOJIMBOCTI 3HIJKEHHSI PECYpCOEMKOCTI OYIIBHMIITBA Ta 3HAYHO MOHU3UTH
co0iBapTiCTh 00’ €kTiB OyMiBHULITBA[3].

3a pmanmmu  [lep>kaBHOT CIy)KOM CTAaTUCTUKM, 3arajibHa TIUIOMIA HOBHX
KUTJIOBUX OyIHUHKIB, 3B€JCHUX 3 MOHOJITHOTO OeToHy, B 2021 p B YkpaiHi ckiana
214,8 TI/IC.MZ, ane 1e 0e3 00Ky 00'ekTiB, TOOYJOBAaHUX 3 1HIIMX MaTepiaiiB, aie i3
3aCTOCYBaHHSM  MOHOJIITHO-KapKacHOi  TexHoJiorii.  ChOrofHi  TEXHOJIOTIs
MOHOJIITHOTO OYJIIBHUIITBA BUKOPUCTOBYETHCS B 15 perioHax KpaiHu, ajie HaHOUIbII
mupoko - B Kuesi (93,7 Tuc. MZ), JuinponerpoBcbka (19,8 tie.m%) i Onecska (13
THC.M) 06acTi. B WiIoMy, CTATHCTHKA CBIXYMTH MPO TE, IO B JAHUH Yac GIH3BKO
50% o00'exTiB 3BeJieHI 13 3aCTOCYBaHHSIM MOHOJIITHO-KapKacHoi TexHoJsorii. Cnia
3a3HAYUTH, [0 BAXJIMBE MICIIE B CTPYKTYpl MPOIECY MOHOJITHOTO OYyJIBHHUIITBA
3aiimae omnanayOka.

OnanyOHI poOOTHM € OJHUM 3 HaWOUIBII TPYAOMICTKHX TEXHOJOTTYHUX
MpOIIECIiB B MOHOJITHOMY OYIIBHMIITBI, SIKAWA BKIIIOYA€: YCTAaHOBKY, JIEMOHTaX
onaJiyOku 1 ii mepeMillleHHs Ha HAacTyNHHUU sipyc OeToHyBaHHs. HuH1 3aBasiku
onayyOIi MOXHa 3BOJUTH HAMCKIaAHIII OyIiBIl 1 CHOPYAM HE3AJIEKHO B iX
npu3HaueHHs. Y octanHi 100 pokiB TEXHOJOTIYHI omeparlii MOHOIITHO-OETOHHOTO
OyIIBHMIITBA 13 3aCTOCYBaHHSIM ONATYOKH HE 3a3HAIM BIJUYTHUX 3MiH, ajie onaayOHi
CUCTEMH yJIOCKOHATIOBAIINCSA 1 YIOCKOHATIOIOTHCS 3 POKY B PIK.

CBiI4EHHM MIABUILEHOTO 1HTEPECY 10 ONaTyOHUX CUCTEM € pi3Hi MyOuiKariii,
MoHOrpadii, MAPYYHUKH 1 HaBUaJbHI TOCIOHWUKH, AWCEpTAIliiHI pPOOOTH, SKi
BHUCBITJIIOIOTh THMTAHHS TEXHOJOTIi BHPOOHMIITBA, MAaTepialliB KOHCTPYKTHUBHUX

YacTHH, cepu 3aCTOCYBaHHS, pO3pPaxXyHKIB M1 HABaHTaXEHHS, BUOOPY ONaayOKH.
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3 paHHIX pOOIT miABHILEHUHN 1HTepec mpeacTaBisitoTh podotu C.C. ATtaeBa,
H. H. [anunora, b.B. Ilpukina, A.A. Adanac’eBa, O.M. IlImita. [lo octanHIX
(mouamo XXI cT. 1 Mo TemepilHii Yac) 3HAYUMIMIUX POOIT BIAHOCITHCA POOOTH
HACTYMTHUX BEIyYWX BUCHHX B 00JIACTI MOHOJITHOTO >XHTJIOBOTO OYIIBHHIITBA 1
onanyonux cucrem: C.M. AmnminoBa, [.I. Hazapenko, I['.M. Tonkaueena,
O.I1. Meneitmoka, B.K. Yepnenko, M.I'. SIpmMoseHKko Ta BeKKa KUTBKICTh 1X YUHIB.

3 pO3BUTKOM OY/iBETBbHUX TEXHOJOTIH, OETOHHI KOHCTPYKIIi CTald MEHII
MAaCHUBHUMH 1 CKJIQJAIOThCS 3 BEJIMKOTO YMCIA €JIEMEHTIB, BHACIIZOK YOro CHUIIBHO
3GibIIHIACS BUTpATa OManyOoky Ha 1 M° yKimageHoro 6etoHy. BymiBenbHa mpakTika
«MOHOJITHOTO OETOHY» IOKa3aja HEOOXIJHICTh B MPOEKTYBaHHI, B MPOMHUCIOBOMY
BUT'OTOBJICHHI KOHCTPYKIIiM 1 BUOOp1 MaTepialiiB onainyOoK; MOPIBHSUIBHOTO aHAII3y
TEXHIKO-€KOHOMIYHUX MOKA3HUKIB.

OnanyOka - BaXJIMBHM YMHHMK, IO BIUIMBA€E HA TEXHOJIOTIIO 1 BapTICTh
OyniBHMIITBA. AHAJ3 BUTpAT Ha 3BEACHHS 3a11300€TOHHOTO Kapkaca OyiBii
MOKa3ye, 10 JJIsl 3HMKEHHS BapTOCTI OYJIBHUIITBA MOTPIOHA MEpIIOYEProBa yBara
OPUAUIATA PO3pOOII Ta BIAOCKOHAJEHHIO KOHCTPYKTUBHHMX EJIEMEHTIB ONMalyOKH 1

JOTPUMAHHIO TEXHOJIOTTYHOTO MPOLIECY MOHTaXy onalyOHUX cucteM (puc. 1).

8,7

21,8 B betonHi pobotu, %

6 B OmnanyOka, marepiai,%

B Apmarypa, marepiai, %
46,7

beronni poboru,
78 3apo0biTHa 1uiara,%

Puc. 1. liarpama BUTPAT HA 3BeJACHHS 3a/1i300€TOHHOT0 Kapkaca OyaiBJi
Po3pi3HsA10TE HACTYMHI BUAM ONaTyOKH : po30ipHO-TIepecTaBHY (y TOMY YHCHI
0J10Kk-opMH), IEPECYBHY KOTIOUY, 110 TOPU30HTAIBLHO KOB3a€, TyHEIbHY, MHOMHY
nepecTaBHy, MITAOMHY KOB3aHy, IEpecTaBHy 00'eMHy, ONalyOKy-OOJIHIIOBaHHS
(He3HiMHY) 1 mHeBMaTH4HYy. HallBaKJIMBIIIMM TMOKA3HUKOM SIKOCTI OMAIyOKH € ii

00OpPOTHICTD, T. €. MOAJIMBICTH OAraTOKPATHOTO BUKOPUCTAHHS.
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VY nepioa 3 1997 no 2005 poku Mmaiixke yci yKpaiHChKI Oy/iBeldbHI KOMIIaHii B
OCHOBHOMY BHKOPHCTOBYBaJIM IMIIOPTHI OMaixyOHI cuctemMHu. barato XTo paxye
[1,3,4], 1m0 1€ MOB'I3aHO 3 MOPYIICHHSIM «BUPOOHMYMX 1 TOBAPHUX 3aB’SI3KIB MIXK
perioHamMH, MaJjiol0 TOTYXKHICTIO YKPAiHCHKHUX KOMIaHIM-BUPOOHUKIB OMayOHUX
CUCTEM 1 HU3BKOIO SIKICTIO CAMUX CHUCTEM, a TAKOXK MAJIOI0 PO3BUHEHICTIO 1H)KEHEPHO1
HIATPUMKH 1 ACOPTUMEHTY MPOAYKIII». Y 1e¥ mepio]] OCHOBHY YacCTKy PUHKY JUTHIIN
Mk coboro kommanii DOKA, MEVA, ALUMA 1 PERI. 3axigai kommasii
NOCTABJSUIM B YKpaiHy NMPaKTUYHO TUIBKU CTajieBl cucTemMu. [IpoTe HOBOCTBOpEHI
MIAIPUEMCTBA, M0 AKTHUBHO 3alHSUIUCS BUPOOHUIITBOM OIMATYOHHX CHCTEM,
OpraHi3oBaHl BXe€ B IEpioJl €KOHOMIYHUX pedopM, T00Ope OCHAIEHI 1 CHOYaTKy
HaIllJICH] Ha KOHKYPEHIIIIO 13 3aX1JTHUMU KoMmMaHisiMu, B niepiof 3 2001 mo 2015 poku
HEYXWJIbHO 30UIbIIYBAJIM CBOIO MPUCYTHICTh HA PUHKY ONMATyOKH TaKUM YMHOM, LIO
no 2015 poky Oumemie 65% mnoTped B omasyOHOMY YCTaTKyBaHHI B YKpaiHi
MMOKPUBAJIOCS YKPATHCHKUMU BUPOOHUKAMHU.

Po3p13HAI0TE HACTYITHI BUAM ONAIyOKU: po30ipHO-TIEpecTaBHy (y TOMY YHUCII
0510K-(popMH), IEPECYBHY KOTIOUY, 1[0 TOPU3OHTAIBLHO KOB3a€, TYHENIbHY, MJHOMHY
nepecTaBHy, MITHOMHY KOB3aHy, IEpecTaBHy 00'€MHy, ONaIyOKy-OOJIUIIOBAHHS
(He3HIMHY) 1 MTHEBMaTU4HY [2,5].

OnanyOku kiacu(ikyroTbCs MO PsALy O3HAK, ajieé Ha Kajb, 1O TENEPilTHbOrO
yacy HEMae€ YyHiBepcalbHOI Kiacudikarii. Yce 1ie MmoB'si3aHo 3 TUM, IO JAUHAMIKa
BIPOBA/KCHHS 1HHOBAIIMHUX OMaTyOHMX CHCTEM HabaraTo IMOCTYNA€ThCs JUHAMIII
pPO3pOOKHM HOBOBBEJICHH B 00JacCTli OMagyOHMX CHCTEM, 3a MPOTrHO3aMU Oarathbox
BUEHUX, NpUOIN3HO B 4.5 pasis.

EdexTrBHICTh BUKOHAHHS MOHOJITHOTO OYyAIBHUIITBA 0araTo B YOMY 3aJI€KUTh
Bi/l BJIOCKOHAQJICHHS OMaJTyOHHUX CHUCTEM - CHUCTEM, 1[0 BUMararoTh Ha CY4aCHOMY
eTari PO3BUTKY MOHOJIITHOTO HTJIOBOTO OYyMIBHHUIITBA SK TEXHIYHOTO CYMPOBOY,
Tak 1 HaJaHHS MpOrpaMHOro 3abe3meueHHs. [HIIMMU clioBaMu, CydacHl omanxyOHi

CHUCTEMH 3HAYHO M1JBUIIYIOTh TEXHOJOTTYHICTh CY4aCHOTO OYy/1IBHUIITBA.
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Pe3yabTaT Ta 00roBopeHHs. Sk Oyio 3a3HaueHO paHille CydacHi onmanyOH1
CUCTEMH XapaKTePU3YIOThCS HACTYITHUMH KOHCTPYKTUBHHMH OCOOJHUBOCTSIMH:
po30ipHO-TIepecTaBHa, IMIMOMHO-TIEpeCTaBHA, KOB3aHa, OJoK-(popMa, KOB3aHa,
He3HIMHA (omanyOKa-o00J0HKA) Ta 1HIM. AHaN3 MIKXHAPOIHOTO TOCBIAY 3a0yI0BH
CBIIUUTHh MPO T€, MO OUIBIIICTh OYIIBII 1 CIOPYAH 3BOIAWIMCS 3a JOMOMOTOIO
onajgy0oOK, IO BEPTUKAJbHO MiJHIMAIOTBECS 1 KOB3alOTh, TOMY JICTAJIbHIIIE
3YIMUHUMOCS Ha JESKHUX 3 HUX.

KoB3any onanyOKy 3acTOCOBYIOTH /i 3BEIECHHS MOHOJITHUX BHCOTHHUX
CIIOpYA, SACpP JKOPCTKOCTI, >KUTIIOBUX 1 TPOMAJICHKUX OYIiBElIb 3 KOMIAKTHUM
MEPUMETPOM, MOCTIMHUM 1 3MIHHUM NEPEPI30M CHOPYAH MO BUCOTI. BUKOpUCTaHHSA
KOB3aHOT OMaJyOKU JT03BOJISI€ 31MCHIOBATH OJHOYACHO BEJIMKY KIJIBKICThH OMEpallii
(SIK1 P THIIMX METOAAX MOHOJIITHOTO OyIIBHUITBA 3/11MCHIOIOTHCS MOCIIAOBHO), 10
MPU3BOJUTH /10 3HAYHOTO CKOPOUYEHHSI TEPMiHIB Oy/IBHUIITBA. 3a PaXyHOK YITKOIO
KPOKY TEXHOJIOTIYHOTO TMOTOKY, IO OOYMOBJICHO TEXHOJOII€0 OETOHYBaHHS B
KOB3aHa omnainyOka, 3a0e3neuyerbcs Oe3NepepBHICTh BHPOOHMITBA POOIT 1
yCYBAIOThCA MPOCTOi. PO3pI3HIIOTH HACTYIHI THUIH: OMayOKa TigpaBiidHa KOB3a€
JUTSl BEPTUKAIBHUX KOHCTPYKIIIM, onamyOKa rigpaBiidyHa KOB3ae i saep )KOPCTKOCTI
OyniBenb, omaqlyOka MOCTOBHX OMOp TiJpaBiiyHa KOB3a€, ONaIyOKa IS
KamiTaJIbHOTO 1 MOTOYHOTO peMOHTY[2,4]. BiamiTHI 0COOJMBOCTI KX ONayOOK
MpuBeIeH] B TabnuIlo 1.

Taoauusa 1

XapaxkTepHi 0c00JIMBOCTi ONATYOKH, 110 BEPTUKAJIBHO NEPEeMillIa€ThCsA

[TixTun onanyoku XapakTepHl 0COOIMBOCTI

1 2

Tun onamyOKu - KOB3HA

Omnany0ka rigpasiiyHa ko3ana | llIBuakicTs migiiomy onanyOku 103 M/106.
11 BEPTUKAJIBHUX KOHCTPYKUiN | CraneBa maiayda 3 000poTHicTIO He MeHIT200
KB

EKOHOMIYHO JOITIJILHO 3aCTOCOBYBATH ITIO
OmnanyOka rigpaBiidHa KOB3aHa | TEXHOJOTIIO MPU BUCOTI 00'ekTy 0140 M

JUISL SITIEp JKOPCTKOCTI Oy/iBesib | 3HAYHO JICIIEBIIE 32 METOJ] CaMO ITiIHOMHO-
NepPeCTaBHOI I'JIpaBIIYHOI ONaITyOKH
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MPOTOBXKEHHS Ta0mi 1

1 2

SxicTh MOBEpPXHI CTiH BUIIA, OCKUIBKHU BiJICYyTHI
YHUCJICHHI TOPU30HTAIIbHI XOJIOAHI IIIBH B CTIHAX
sJipa JKOPCTKOCTI Oy aiBI1

Bucoka mBHIKICTE MOHTQXY ONaTyOKu

Ha MMoYaTKy OyMIBHUIITBA (2 THXKHI), IIBUJKICTh
JIEMOHTaXXy onanyOku micis OyaiBaunTaa (1,5
THKHIB)

Bucoka reomeTprdHa TOYHICTH siipa
YKOPCTKOCTI

MOo>HBICTh 3aCTOCOBYBATH
BHCOKOTEXHOJIOT1YHI METOAM MO CTUKYBAHHIO
apmatypu LENTON

MOo>XJIMBICTh BEICHHS pOOIT B 3MMOBHIA Yac
MoIMBICTh CPOPMYBATHU SIPO HKOPCTKOCTI
HIBUJIKICTIO KOB3aHHS 3.6 M/100.

3Ha4YHE 3HWKEHHS 3arajlbHOr0 4acy
OyJIIBHUIITBA

OnanyOka rigpaBiaiuHa KOB3aHa
JUISL SiTIep JKOPCTKOCTI OY/T1BEIb

Tun onanyOku - caMoniioMHa

EKOHOMIYHO JOIIIJILHO 3aCTOCOBYBATH ITIO
TEXHOJIOT1I0 MPU BUCOTI 00'ekTy Bi 40 M

OnanyOka rigpaBiiyHa SAxicTh MOBEpPXHI CTIH BUIIA, OCKUIBKHU BIJICYTHI
caMomiAOMHa IS siiep YUCJICHHI TOPU30HTAIIbHI XOJIOAHI IIIBH B CTIHAX
YKOPCTKOCTI Oy 11BEJb sJIpa >KOPCTKOCTI OyaiBiIl

Bucoka mBHIKICTh MOHTQXY OTIATyOKH
Ha MovyaTKy OymiBHUILITBA (3.4 TUXKHIB),
IIBUJIKICTh IEMOHTAXKY OMaTyOKH TiCIst
OyniBHUIITBA (2.3 THXKHIB)

Tun onanyOKu - KOHCOJIbHO-TIEpECTaBHA

MakcuMaiibHa BUCOTa OCTOHYBaHHS 3a OJUH

KonconpHo-niepectaBHa
IIUKJI CKJIagace 5,3 M

onaityOka : —~ .
[Ipu BiACyHYTIN onamyOIli 3a0€3MeuyeThCs
MOHTQ)XHUM MalJIaHYMK MUPUHOIO0 650 MM
KonconbHO-TIEpECTaBHA KonconbHo-niepectaBHi puiuryBanus XCHU
onaityOka BUKOPHUCTOBYIOTHCS B CKJIAJIl SIK 0aJI04HO-

puUreseM, Tak 1 3 BEJTUKOIIUTOBOI CTAJIEBOIO 1
AJTFOMIHI€BOIO OMATYOKOIO

Bucoka 31aTHICTh KOHCOJIEH, 110 Hece,
JI03BOJISIE CKJIaTyBaHHSI apMaTypH

AHani3 mpuBeACHUX OMaTyOHUX CUCTEM B TaOiuIN 1 1ie pa3 miATBEPIKYE, 110
KOB3aHa onalyOku e(heKTUBHI MTPH 3BE€JIEHHI BUCOTHUX OYA1BENb 1 CHOPY.
BucHoBok. B nporieci nocnipkeHHs Oys1o BCTAHOBIEHO IO JJIsl BUTOTOBJICHHS
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PI3HOMMEHHUX KOHCTPYKTHBHHUX €JIEMEHTIB Oy[IiBenb 1 CHOpPYyA BXkKE€ pO3poO0IieHi
OararoyHKIIOHATBHI ~yHIBEpCAJIbHI OMadyOHI CHCTEMH, BCE K TEHICHIIS
3aCTOCYBaHHS CHEI[abHUX ONanyOOK /il KOXXHOTO KOHCTPYKTHBHOTO €JIEMEHTY
30epiraeTscsi. 3aCTOCYBaHHS YHIBEPCATbHUX OMAIYOHHUX CHUCTEM 301IbIIyE MEpepBU
MDK OKPEMHMH TEXHOJIOTIYHUMHU TMpoIlecaMHi TMPpU 3BeJeHHI OyiBelb 1 CHOPY.
MOHOMITHI CTBOJIM SIJIEP KOPCTKOCTI 3a3BUYail 3BOJSTHCS SK CAMOCTIMHI CIIOPYJIU B
KOB3aHOT a00 00'eMHO-TIepecTaBHIM omanyOIll. Yce Ie MPU3BOAUTH JO TOTO, IO
30UTBIIYIOTBCS YYACHUKU TEXHOJOTIYHOTO TMPOIECY IO 3BEICHHIO KOHCTPYKIIIi,
TPUBAIICTh TEPMiHIB BUKOHAHHS POOIT 1 TOMY Moi0He.

Tomy po3poOka TeXHOJIOT11 3Be/IeHHS Oy/1BEJIb 3 BAKOPUCTAHHSIM CIEI1aTbHUX
OMAIyOHUX CHUCTEM, 110 JO03BOJISIE TIOBHICTIO BUKJIIOYUTH TOCIIIOBHY TEXHOJIOTIUHY
3QJIEKHICTh, $Ka BHUHHUKA€E IPU ICHYIOUOMY TpPAJULIAHOMY METOAl 3BEJIECHHS
KOHCTPYKIIIA, € BaXXJIMBUM 3aBJAaHHSIM, IO JO3BOJSE CKOPOTHTH TEXHOJOT1UHI
MepepBU MK OKpEeMHUMH OyA1BETbHUMU MPOILIECAMH 1 3MEHIITUTH TePMiH OY/IIBHUIITBA
00'eKTYy.
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KIBEPBE3IIEKA TA TEXHOJIOI'IA BJIOKYEWH

Jlouenko . B.,

CTYACHT (PaKyJbTETY KOMII IOTEPHUX HAYK

XapkiBchbKHi HallloHAIBHUHN yHiIBepcuTeT iMeHi B. H. Kapasina,
VYkpaina

Beenennsi. Cporoani iHdopmariiiiiHa Oe3rneka crajia BaKJIUBUM acEKTOM Y
KOXKHIM opraHizamii. [HImMMH cloBamMH, JIOAM MaloTh OYTH BIEBHEHI, IO
iHbOpMaIlI0 YUTATUMYTh JHINE BIANPaBHUK 1 oaepxkyBad. OcHOBHa moTpeda B
3a0e3nedeHHl Oe3leKku - 1€ BUKOpHUCTaHHS Kpunrorpadii. Y cBoili poOoTi Mu
MOETHYEMO KpUNTOrpadito Ta OJIOKYEHH 3317151 HOKpAIIeHHs Ki0epOe3neKu.

Mera podoru. Ockinbku Kpunrorpadis Ta OJOKYEHH MaloTh HEBUYEPIHI
JTOCHIKEHHHSI, MU Ma€eMO Hamip 3[IHCHUTH TOrJIuOJieHe BHUBYEHHS JTaHHOI
TEMAaTUKH, Ta AOCTIAUTH (YHKLUIOHATIBHI OCOOJIMBOCTI TAaKOro MOEJHAHHS IS
KibepOe3nexu.

Marepiasiu T1a ™Meroau. CHUCOK BHKOPUCTAHUX JDKEpPEN CKiagae 8
HalilMEHyBaHb, NIEPEBAKHO E€IEKTPOHHUX 1H(GOPMALIIITHUX pecypciB. Y TOCHIIKEHHI
OyJM BUKOPHCTaHI TaKi HAyKOBI METOAM SK: ACAYKIlIS, 1HAYKIlIS, HAYKOBUM OIIHC,
CUCTEMHUH aHai3.

PesynbTratn Ta 00roBopeHHsi. I[UTICHICTP BHU3HAYAETHCA SK «3aXHUCT Bif
HeHaJexxHoi Moaudikaiii abo 3HHIIEHHS iH(OpMaIi Ta BKIIOYAaE 3a0€3MEUYCHHS
HEB1JIMOBHOCTI Ta aBTEHTUYIHOCTI iH(popMarii» Biamosigao g0 NIST» [1].

[linTpyMKa y3roJKEHOCTI JaHUX 1 TapaHTId IUIICHOCTI MPOTSITOM YChOTO
KUTTEBOTO LMKIY € BHpIIAIBLHUM B 1HQopMauiiHux cuctemax. LludpyBanus
JaHUX, TOPIBHAHHS XellyBaHHA (po30ip daHuWx) ab0 BUKOPUCTAHHS LU(PPOBOroO
MIAMUCY — 1€ JCSKI TPUKJIAJAN TOTO, SIK BIACHUKHA CHUCTEMHU MOXYTh TapaHTyBaTH
IUTICHICTh JIaHMX, HE3AJIe)KHO BIiJI TOrO, Ha SKIH CTaali BOHM 3HAXonudaThcs (y
nepeaadi, y CTaHi CIIOKO0 Ta B ¢XoBHII). BOynoBaHi B OJOKYEH XapaKTePUCTUKH,
HE3MIHHICTh 1 BIICTEXKEHHSI BXK€ HAJAalOTh OpraHizaiisiM 3acoOu Jijisi 3a0e3reueHHs

UTICHOCTI] TaHUX.
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3 TOYKHU 30py TEXHOJOT1I OJIOKYEITH MOKHA BBAXKaTH OE3MEYHOI0 TEXHOJIOTIEI0
Ha JOyMKy, IO II€ J03BOJISIE KOPUCTyBadaM JOBIPSITH, IO TpaH3aKIii, IO
30epiraloThCs B JKypHaIl 3axXHCTy BIJl HECAHKI[IOHOBAHOT'O JIOCTYNy, € IIHCHUMH.
[loemHanHs TMOCTIAOBHOTO XeNIyBaHHS Ta Kpumrorpadii pasom 13 Horo
JEHEHTPANII30BAaHOI0 CTPYKTYPOIO POOUTH HOTO JyXe CKIAAHUM sl Oynb-sIKOT
CTOPOHHM, Ha BIIMIHY BIiJl cTaHAapTHOI 0a3u nanumx [2]. Lle mae opranizarisM, ski
BUKOPHUCTOBYIOTH 1}0 TEXHOJOT1I0, BIIEBHEHICTD Y IUIICHOCTI Ta MPaBAUBOCTI TaHUX.
[IpoToKONMM KOHCEHCYCHOI MOJENi, IOB’S3aHi 3 I[I€0 TEXHOJOTIE€, TaKOXK
MPE/ICTaBISIIOTh, OpraHi3ailisiM 1HIIE piBeHb TapaHTii Oe3neku MJaHuX, OCKIUIbKU
3a3Buyail 51% KopucTyBaudiB MyOJIIYHUX 1 NMPUBATHUX OJIOKYEWHIB MOBUHHI AINTH
3ro/iv, M0 TPAHCAKINS € AIMCHOI0 a MOTIM faoaatu Ha miatdopmy [3]. Opranizaimii
MOXXYTh BIIPOBA/)KyBaTU JOAATKOBI MEXaHI3MU JJisi 3amo0IiraHHd Ta KOHTPOJIO
nojauty OJoK4erHy y pas3i 51% araku KiOep-KOHTPOJIIO, HAMPUKIIAMI, BIJICTEKYBaTH,
Yl OJMH 3 BY3JIB 30UIblIye OOpPOOHY MOTYXKHICTh 1 BHUKOHYE 3HAYHO OUIBIIY
KUTBKICTh TpaH3aKIii[4].

[Ilo cTocyeTbcs HE3MIHHOCTI JIaHUX, BAXKJIMBO PO3IJSIHYTH, K OJOKYEWHU
Oyle BIAMNOBIIATH 3aKOHAM NpPO KOH(IAEHIINHICTh AaHuUX. SIK peanizyBaTh MpaBo
OyTu 3a0yTHM Yy TEXHOJIOTIi, sika TapaHTye€, 110 HIYOro He OyJe CTEpPTO — IIKaBHi
BUKJIMK, JJI SIKOTO, Ha IACTA, iICHy€ KUIbKa pimieHb. OaHe 3 pileHs mudpyBaTu
ocobucty iH(opMailito, 3anMucaHy B CUCTEMI, 100 rapaHTyBaTH, IO KOJU HACTaHE
yac, 3a0yTTs KIIIOYIB TapaHTye, 10 KOH(igeHiitHa iHpopMalist Oyne OiibIie
HEJOCTYIHUU. [HIIAa MOXJIMBICTH MOJISITAa€ B TOMY, 100 30CEPEIUTUCA Ha LIIHHOCTI
0JIoKueliHy, 100 3a0e3MeYnuTH He3MiHHI J0Ka3u (PaKTiB, 3alMMCYIOYd B HHOTO XEIl
TpaH3aKI[ii, B TOM dYac sIK caMi TpaH3akIli 30epiraioTbcs mo3a cuctemoro. lle
MIATPUMYE LUTICHICTh TPAH3aKI[iM, OJHOYACHO J1a€ MOXKJIMBICTh CTHUPATH TPAH3AKIII],
3QJTMIIAIOY Y JIWIIE 3AJTMIITKOBI CIiju 3a0yToi iH(opMarlii B OJI0K4YCIHI.

Koxna TpaH3akiis, g0maHa 0 3arajlbHOAOCTYIMHOTO abo0 MPHUBATHOTO
OJIOK4YeITHA, MIAMUCYEThCA TU(PPOBUM MIAMKUCOM Ta 3 MITKOKO Hacy, 10 O3HA4ae, o0
oprasizaiii MOXyTbh BIJICTeKYBaTH MEBHUI MEPIoa Yacy I KOXKHOI TpaH3aKIIii Ta

11eHTU(IKYBaTH BIAMOBIIHY CTOPOHY (depe3 iX myOmniuHy aapecy) y OnmokueiiHi. Ls
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(GyHKIS BITHOCHUTBCS 1O BaXKJIMBOI BIACTHBOCTI 1H(OpMAIIHHOI Oe3meku: non
repudiation, sika € TapaHTIEIO TOTO, IO XTOCh HE MOXKE TyOJIOBaTH aBTCHTHYHICTH
CBOro mamucy Ha (aitmi abo aBTOPCTBO TpaH3akilii, Ky BiH cTBOpuB [5]. Lla
cTaHAapTHa (YHKIIIOHATBHICTh OJOKYCHHY TMIABUINLYE HATIWHICTD CHCTEMHU
(BusiBieHHSA cripobu danbcudikallii ado maxpaichbKuX TpaH3aKIlii), OCKIJIBKH KOXKHA
TpaH3aKIlisl KpUnTorpadiyHo MOB’A3aHa 3 KOPUCTYBAUYEM.

bynb-ika HOBa TpaH3akiis, J0AaHa B OJOKYEWH, NpHU3BEAEC [0 3MiHU
rJ100aJIbHOTO CTaHy KHUTH. HacnigkoM 1Iporo € Te, 1o 3 KOKHOI HOBOIO 1TE€palli€lo
CHUCTeMH TONepeaHii ctaH Oyne 30epiraTucs, B pe3yibTaTi 4oro Oyje IMOBHICTIO
BIJICTEKYBAaHUU KypHai icTopili. MOXIMBOCTI ayJIuTy TEXHOJOrIi 3a0€3MeuyroTh
oprasizailisiM piBeHb IPO30POCTI Ta OE3MEKU MPU KOXKHIM B3aemojiii. 3 TOYKHU 30py
KiOepOe3mneku, 1e /lae OpraHizaifisiM J0JaTKOBUM pIBEHb BIEBHEHOCTI B TOMY, IIO
JaHl € aBTCHTUYHUMU 1 HEe OyIIH 11 po0JIeHi.

CMapT-KOHTPAKTH, KOMIT'IOTEpHI MpOorpamMu, M0 TMpaIolTh Y PeecTpi,
ChOTOJIHI CTAJIW OCHOBHOIO XapaKTEPUCTUKOI OnokuelHiB [6]. el Tun mporpamu
MO’KHa BUKOPUCTOBYBATH JJIs MOJIETTIICHHS, TEPEBIPKU a00 JOTPUMAaHHS MPaBUII MIXK
CTOpOHAMH, IO JI03BOJISIE€ 3/1MCHIOBATH MpSAMY OOpPOOKY Ta B3a€MOII0 3 IHIIUMU
pPO3YyMHUMH KOHTpakTamMH. Take mporpamMHe 3a0e3leueHHs 3a0e3neuye BEIUKy
TJIONY TIOBEPXHI JIJIsl aTaKW, TOMY aTaka Ha OJJMH CMapT-KOHTPAKT MOXKE MaTu e(heKT
JIOMIHO Ha 1HIII YaCTUHU TiaTdhopmu, TOOTO cama MoBa a00 BUKOHAHHS KOHTPAaKTIB.
[Tix wac moxaii DevCon 2 y Illanxai DDoS-artaka, sika BUKOPUCTOBYBaJIa BPa3IuBICTh
y peanizallli cMapT-KOHTpakTy kiieHTa Ethereum Ha ocHoBi Go, 3aBajuiaa mMaitHepam
MaiHITH TOAANbII O10KH [7].

brokuelitH TNPUBHOCUTHL HOBY TMapagurMy B PO3POOKY MPOTrPamMHOTO
3a0e3ne4eH s, 1, TaKUM YHWHOM, CTaHJApTH Ta METoau Oe3MeyHoi po3poOKU
(HampuKIIa, BOPOBAKEHHs O€3MEYHOr0 KOAYBAHHS Ta TECTYBaHHS OE3IEKH) MAIOTh
OyTu 3ampoBa/keHi (1 OHOBIIGHI) JJIi BpaxyBaHHS JKUTTEBOTO IMKIY CMapT-
KOHTPaKkTy (CTBOPEHHS, TECTYBaHHS, PO3TOPTaHHS, Ta YINPAaBIiHHA). 3a CIOBaMH
Hiero Poapireca Ponnana, nupexkropa koHcynbratuBHOI ipaktuku Deloitte B Icmanii

«HEeoOX1THO OyJie 3aCTOCOBYBATH TaKi METOJOJIOTI, K Oe3MeYHUN >KUTTEBUM UK
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po3poOku mporpamHoro 3abesmedeHHs (S-SDLC), mo0 MiHIMI3yBaTH 3arpo3y
KPUTHUYHOT TOMIJIKHU TI1]T Yac >KUTTEBOTO UKy cMapT-KOHTpakTiBy. Hamax na DAO,
JeleHTpasi30BaH1i opraxizailii, moOyaoBaHiii Ha ocHoBl Ethereum, € mpuxiaagom
Hamajay Ha PO3yMHI KOHTPAKTH. 3JIOBMHCHHKY BAAQJIOCS BUKOPHUCTATH TIOMIUIKY B
CMapT-KOHTPAKTI, sika mpu3Bea 10 BukpajaeHus 60M Ether [8].

TexHosoris 6JJOKUYCHH HE rapaHTye 1 He MOKpalye IKicTh JaHux. [IpuBaTHi Ta
nyOiuHi ONOKYEHHM MOXYTh OpaTé BIAMOBINATIBHICTH 32 TOYHICTh Ta SKICTh
iH(opMmarii jgume micns ii BBeJeHHs. B OJOKUYEHH, a I1e 03Hadae, 10 BaM MOTPIOHO
TOBIPSITH, IO JMIaHi, SKI BUTATYIOTHCS 3 OpPraHI3aIliiHUX CHCTEM, MAalOTh XOPOITY
SKICTh, SIK 1 BCl 1HIII TEXHOJOTIYHI cucTteMu. 3a cioBamu IIpakama CaHTaHu,
KEpyr4Joro aupekTopa-koHcyiabTaHTa B Deloitte US «HaiiOuibia Bpa3iuBICTh Y
CTpPYKTypl OJOoKYeilHy OyJe JexaTh 1o3a paMKaMU B «JIOBIPEHUX» OpaKyJjax.
[TomkomkeHn oracle MOTEHIIHO MOYKE BUKIUMKATH €(DEKT JIOMIHO Y BCIA MEpexi.
ATaka Ha Opakysl MOXe OyTH sIK MPSIMOIO, TaK 1 HEMPSIMOIO Yepe3 TPETi CTOPOHH,
noB’s3aHl 3 opakyiaom». Oracles npu3BOAATH A0 TOro, IO HEHAAINWHI JaHi
MOTPAIUISIOTh Yy HAJIIHE CEpEeOBHINE, TOMY OpraHi3aiisiM MOXe 3HaJ00UTHCA
PO3IIIIHYTH MOYJIMBICTh BUKOPUCTaHHS KUIBKOX OpAaKyJiB. MiABUIIUTH AOBIPY 10
IUJTICHOCTI JIaHKX, IO HAJAXOATh B OJIOKYEHH Bij OpaKyJa.

3a YMOBHM TOYHOCTI BBEJCHHUX JAHUX TEXHOJOTIS OJOKYEHH MOXE BiJlirpaBaTH
BAXJIUBY POJIb y TpaHchopMallii BUBOY JAHUX, OCKUIBKY TEXHOJOT1i HAOJIMKAIOThCS
710 MOXKJIMBOCTEH peajbHOTO 4acy, HAJal0Th OpraHi3ailisiM MOXJIHUBICTh MEPEBIPITH
TpaH3akIliiiHI JaHl IIBHUJIIE, HDK OylIb-sSKa 1HIIA CHCTEMa, TMOJICTIIYIOUU
oprasizaiisiM B)XMBaTH OLIbII aKTUBHUX [1d. BpaxoByrouu, 10 JaHI HEMUHYyYE
OynyTh TiepemaBaTHCS 3 BUXIJHOI CHUCTEMHU OpraHizaiii B OJIOKUeH, opraHizarlii
MOBUHHI 3a0e3nedyuTH Oe3MeKy KaHaliB OOMiHy, OCKUIbKHM 1€, O€3CYMHIBHO, €
TOYKOIO aTaKU Ta BXOY JJIsI 3TOBMUCHHKIB.

BucnoBku. TexHonoris OnokuelH Ta Kpuntorpadis CyTTEBO 30LTBITYIOTH
AKICTh KiOepOe3neku. biiokueitn Mae 3Mory 3amo0iraTi IessKiM BHUJIaM KiOep aTak 3a
paxyHOK CBOiX crenudigaux QyHKIIOHATHHUX OCOOIMBOCTEH. Takox OJOKYeiH

rapaHTye LUIICHICTh JaHUX, Ta MOKe OyTHM aBTOMAaTW30BaHMM mia pizHl mii. s
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OUTBIIOT TapaHTii POOOTH CIiJ] 3aCTOCOBYBATH TaKi METOMOJIOTII, SK Oe3meuHuit

KUTTEBUI IUKI po3poOKH mporpamMuoro 3adesneueHus (S-SDLC).
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BIJIKOBO-BYTI'JIEBOJHUWM I'EJIb SIK OCHOBA JIJISI SPORT-FOODS

Jyouna Anina AHaToJtiiBHA,

AcmipadT 1 poKy HaBUaHHS

JI3100a Hanis AnaroJiiiBHa,

K.T.H., TOLICHT

Kadenpa TexHomorii pecTopaHHOTO 1 030POBYOTO XapUyBaHHS
Opecbkuil HalllOHATBHUNA TEXHOJIOTTYHUHN YHIBEPCUTET

M. Ogneca, YkpaiHa

Beryn. XapuyBaHHS € OJIHUM 13 HaWBaXKIIMBIIIMX YMHHUKIB, 1[0 BIUIMBAE HA
3n0poB’s  sroauHU. [lpaBunbHO mimiOpaHuil pallioH XapuyBaHHsS CIPHUSTHME
MOKPAIICHHIO CaMOIOYYTTSl Ta CIyryBaTUMe SK MNpodUIaKTUKAa 3aXBOPIOBaHb,
30KpeMa OMOPHO-PYXOBOTO arapary.

3rilHO OCTaHHIX JaHWX cTaHOM Ha 2020 piK YMCENbHICTh HACEJICHHS HAIIOl
IJIAaHEeTU 3arajioM ckiamae 7,753 wmupa. ocid, 3 Hux 1,71 mapa. — MawoTh
3aXBOPIOBAHHS OTIOPHO-PYXOBOTO anapary, 0 YUcesIbHO JopiBHIOE 22,1%.

B ocraHHi poKM HaceleHHS CBITY AaKTHUBI3yBJIOCh Y HAINPSMKY 3aHSTh
CHOPTOM. Y 3B’SI3KY 3 IIUM CIIOCTEPIra€eThCsl 3pOCTaHHS KUIBKOCTI CIIOPTUBHUX 3B,
PI3HHX BUIB CIIOPTUBHOTO XapdyBaHHsS B OCHOBHOMY 3a PaxyHOK MpOMaraHau y
3aco0ax MacoBoi iH(pOpMallii CTPYHKOTO Tij1a Ta 3JJ0POBOTO CIIOCOOY KUTTSI.

CrnoprcmMeHun — 1€ Kareropis JrOAeH, KOTpl IIOAHS PHU3UKYIOTh OyTH
TPaBMOBAaHUMH. DBUIBIIICTh TpaBM MOXHA TMOMEPEAUTH, 30KpeMa ajliMEHTapHHUM
nuisixoMm. Jljist HapollyBaHHS M’SI30BOi  MacH, YKPIIUIEHHS 3B’SI30K, CYTJ00iB,
MOTIEPEKEHHS JIAMKOCT1 KICTOK CJIiJl CIIO’KUBATH 13Ky OaraTy Ha JIETKO3aCBOIOBaHUMN
O1JI0K.

[Tpu po3poOiii peuentyp O1IKOBO-BYTIEBOAHOTO T'eJI0 ISl CIIOPTCMEHIB OYJI10
0o0paHO CUPOBUHY TBAPUHHOTO, POCIMHHOTO MTOXOKEHHSI Ta 3 T1IPOOIOHTIB.

Sk mKeperno JIerk03acBOIOBAHOTO OUTKa MOYKE BUCTYMATH TiAPOJIi3aT KOJareHy,
OTPUMAaHUN INUIAIXOM TPHUKPATHOI JyX)HOI 00poOKu Jycku kopoma. [igpomizatu
KOJIar€Hy aKTHBHO BUKOPUCTOBYIOTh Yy CIOPTUBHOMY XapuyyBaHHI ISl MIATPUMKU
OTIOPHO-PYXOBOTO amapary y TNpaie3laTHOMy CTaHi Ta 3aajis 30UIbLICHHS HOTO
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3HOCOCTIMKOCTI. B SKOCTI mkepena ByTrJeBOMIB BUCTYNHUB NCHILIIyM, SKUH €
Xap4OBUM BOJOKHOM. MeIWYHO JOBEIEHO WOro 3[aTHICTh CHPHUATH Kpaliomy
nepeTpaBiieHHI0 DKi. Takok ICUIITiyM CIIyTYE SIK TeNIeyTBOPIOI0Ya CHPOBHHA.

VY JiTeparypi 3yCTpidaeThbcss OKpeMe BUKOPHCTaHHS TiAPOITI3aTiB KOJIAreHy Ta
NCIWIIiyMy, a TIOEJHAHHS 1X B OJHOMY MPOIYKTI XapdyBaHHS II¢ JTOCTEMEHHO HE
TOCHDKeHO. ToMy aKkTyalbHHM 1 TMEPCIEKTHUBHUM € po3poOKa peuentyp 1
TEXHOJOTI OIIKOBO-BYIJIEBOJAHUX TENIB JUJIsI BIOPOBA/KEHHS Yy CIOPTHBHE

XapuyBaHHS

Metoo poboTu Oya0 MaTEeMAaTHYHO PO3POOUTH peuenTypy O1IKOBO-
BYIJICBOJHOTO  TeNI0 JUIsl  XapyyBaHHS  CIOPTCMEHIB 13  3aCTOCYBaHHSAM

KOJIAar€HBMICHOT CUPOBHHH.

Marepiaim i ™eroau. VY penentypi OUIKOBO-BYIJIEBOJHOTO  TENIO
BUKOPUCTOBYBAJIM HACTYIHI IHIPEIIEHTU: KYIa)XX POCIMHHOTO MOJIOKA, T1Ipoji3ar
KOJIareHy, MCHJUIIYM, CO€BUHM 130JIT, YEPBOHY CMOPOJAMHY, MOJIyHHItO, Men. Jlis

IMPOCKTYBAHHA PCUCIITYPU BUKOPUCTOBYBAJIIM MATCMATUIHE MOACIIFOBAHHS.

Pe3yabTaTn i 00roBopeHHsi. 3a JONMOMOIOI0 MaTEMaTUYHOI'O MOJCITIOBAHHS
Oyno po3pobiieHO peuentypy OUIKOBO-BYIVIEBOJAHOTO TE€JIO 3  HACTYIHUM
CHIBBIHOIIEHHSIM PEIENTYPHUX THTPEIEHTIB: KOJAr€HOBUH Ti/ipoiizaT — 6%; Kymax
3 pocauHHOro Mojoka — 10%; mcwmmiym — 3%; coeBwit i3omsat — 10%; dopHa
cmopoanHa — 40%; nomyraurt — 21%; men — 10%.

AHani3 MaKpOHYTPIEHTHOTO CKJIaQy Tejil0 I0Ka3aB BHUCOKUN BMICT OlJIKa
(16,7 r/100r) ta ByraesoxiB (15,51 r/100r) ta Hu3bkMi® BMIcT xupy (4,34 r/100r).
AHaii3 BITaMIHHO MIHEPaJbHOTO CKJIaay TOKa3aB pAIiOHATBHUNA BMICT KaJIbIIifoO,
MarHito Ta pochopy (BiamosinHo ix cmiBBimHomenHs 0,25:0,22:0,337 = 1:0,8:1,35),
1[0 3aro0irae BUBEACHHIO KaJbI[IIO0 3 KICTKOBOT TKAHMHHU Ta CHPHSE KpauoMmy HOro
3aCBOEHHIO. Xap4oBi BosiokHA (6,6 1/100r), 110 MPUCYTHI y Tl COPHUSIIOTH Kpalilii

pOoOOTI NUTYHKOBO-KUIIKOBOT'O TPAKTY, IO 103BOJISIE€ MIATPUMYBATH IMyHHY CUCTEMY .
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BucnoBku. Po3po0neHuii 3a JOMOMOTOK0 MAaTEMAaTHYHOTO MOJICTIOBaHHS
O1JIKOBO-BYTJICBOJHUI r'elib Ma€ BUCOKHMI BMICT OlIKa Ta BYIJVIEBOZIB 1 MOXke OyTu
PEKOMEH/IOBAaHUI SIK CaMOCTIiiHa CIIOPTUBHA J100aBKa TakK 1 B SKOCTI KOMIIOHEHTH

IPOAYKTIB XapuyBaHHS.
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CIIOCOBU JIATHOCTYBAHHA IBUT'YHIB BHYTPIIIIHBOI'O
3I'OPAHHSA ABTOMOBILJIIB

Jlitein Poman I'puropoBu4

PhD., crapmmii Bukianaa 3BO

Cxon Kocrautun IropoBuy

CryneHt

Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOTITEXHIKA
M. JIbBiB, YKpaina

Beryn. JliarHOCTyBaHHSI Cy4acHOTO aBTOMOOLIS CKJIQJAHHWM TMporiec, SKUi
BUMAara€ H€ TUIbKM HasBHOCTI CY4YaCHOTO J1arHOCTUYHOTO OOJaJHaHHS, ajie i
BHCOKOT'O pIBHS KBaIi(piKallii NEPCOHANY JJIsl 3HATTS Ta aHAI3y OTPUMAHHUX JaHUX.
Enextponni 6noku kepyBanHsa (EBK) orpumyroTe motik iH@opmarii BiJl pi3HUX
CEHCOpIB 1 3/1MCHIOIOTh KEpYBaHHA BHUKOHABYMMH MEXaHI3MaMHU Yy BIJINOBIIHOCTI 3
3aKJIaICHUMH ajaroputMaMu. JliarHOCTyBaHHsI JBUTYHA BHYTPIIIHBOTO 3TOPAaHHSA
(AB3) mpoBoauTbcs y BMIMAIKy BUHUKHEHHSI BIJNOBIHOIO KOJY IMOMUWJIKH, IpU
TEXHIYHOMY OOCIyrOBYBaHHI, TaKOXX NP HAsBHOCTI TaKWX CUMIOTOMIB, SK:
MiJBUIIEHA BUTpATa IajvBa, 30UIbIIEHa BUTPATa OJUBU, 3HIKCHHS MOTYXKHOCTI,
CTOPOHHI 3BYKHM NpPH 3alyCKy, MOTIPIICHHS AMHAMIYHMX BJacTUBOCTEH Ta 1H. Jlis
BCTAQHOBJICHHSI MPaBUJIBLHOTO J1arHO3y JOBOJUTHCS 3HIMATHU Ta aHaANi3yBaTH 3HAYHY
KUTBKICTh JaHUX, B TOMY YHCJIl 1 OCITUIIOTPaAMH.

Mera poboru. IlpoBecTn aHami3 cnocoOiB JIarHOCTYBaHHSA JBUTYHIB
BHYTPIIIHHOTO 3rOpaHHSI.

Marepianu i mMerogu. Y mnpaii [1] po3riasigaeTbcs aJiropuT™M CKIIaJIaHHS
niarHoctuyHoi Matpuuil baileca mpu  6e3po30ipHomMy niarHocTyBaHHi JB3 1
HEJIOCTATHIM CTaTHCTHYHIA 1HOpMAIl pPO3MOAITY BIAMOB IO HAMpPAIFOBAHHIO.
ABTOpamMU TPOMNOHYETHCA BU3HAUYUTU PO3MOJIT HWMOBIPHOCTEH [1arHO3iB 3TiAHO

MeTOI[iB MAaTEMATHUYHOI'O MOACIIOBAHHA 3 BUKOPUCTAHHAM CTATUCTUYHUX OdAHHUX.
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Metoro mpami [2] € aHami3 cy4acHUX METOAIB piarHocTyBaHHs JIB3
TPAHCTIIOPTHUX 3ac00iB, PO3TISHYTO CHEHU(PIKY BUKOPUCTAHHS ICHYIOUUX CHCTEM
iH(opMartiitHoro 3a6e31eueHHs 3MIHU TEXHIYHOTO CTaHy TPAHCIIOPTHHUX 3aC001B.

VY [3] momaHo BiOpoakycTuuHMEA crocid miarHoctyBanHs JIB3 aBTOMOOiNS.
3acHOBaHMM JaHWM crocid Ha CHUHXPOHI3allli 3HSATOrO 3BYKOBOI'O CHUTHAIY, SIKUN
BUIIPOMIHIOETBCA By3JlaMH, 3 pobounMu mpouecamu B JIB3, a Takoxx momanbuiomy
aHaJi3l JaHUX, BHACHIJOK YOTO BHUSIBISIOTHCS IIYMH, IO BIAMOBIJAIOTH 3HOIIECHHIO
BIIMOBIAHUX JeTajied a0o HeepekTHBHIM poOOTI ABUryHa. OCHOBHOIO IE€pEBaroro
JaHOTO CMOCO0y € MOKJIMBICTh BHSIBUTH NPUXOBaHI JAEPEKTH, HE BIAIOYHCH O
4aCTKOBOT'O 200 TOBHOT'O PO30OMpaHHS JBUTYHA.

Pe3yabtatu i o0ropopenns. Cydacui J[B3 3 koxHUM JHEM CTalOTh BCe OLIbII
TEXHOJIOTIYHUMH, 110 B CBOIO YEPTy YCKJIQJHIOE 1X A1arHOCTYBaHHSI.

Haiibinpm gi€eBUM 1 MOMIMPEHUM CIIOCOOOM TIEPEBIPKH CTaHy MFJIIHAPO-
MOPIITHEBOI TPYNH JBUTYHA BBAXKAETHCS 3aMip KoMmripecii. Sk npaBuiio ii BUKOHYIOTh
IIpM BUHUKHEHHI HACTYNMHUX XAapaKTEPHUX O3HAK: 30UIbllIEHA BUTpaTa MHajluBa Ta
OJIMBH, BTpATa MOTY>KHOCTI, BIICYTHICTh pOOOTH OJTHOTO 3 IMIiHApIB. [Ipunanom s
BUMIPIOBaHHSA 3HA4YeHHs Kommpecii € kommpecomerp. llpoueaypa BumiproBaHHS
HACTyMHA: BIJIKJIIOYAEThCS T0Jlaya TajduBa 1 ICKPOBOTO 3apsily B IIJIIHIPH,
BIIKPYYYIOThCSl CBIUKHM 3amajieHHs (y BHITQJIKy 3A1MCHEHHS JaHOI TpOLEaypu Ha
IU3EIbHOMY JIBUTYHI JE€MOHTYIOThCS CBIUKM PO3KAPIOBaHHS), BKPYUYETHCA
KOMITPECOMETP B MEPIINN IMTHAP, Jajll IBUTYH MPOKPYUYETHCS CTAPTEPOM IO TOTO
MOMEHTY, TIOKH CTpPiJIKa MAaHOMETPa HE 3yNMUHUTHCS HA TIEBHOMY 3HA4YCHHI, 3HAYCHHS
(bIKCyeTbeA, a MpoLeypa MOBTOPOETHCS AJIA YCIX LIHIIIHIPIB.

CrekTpoMeTp J03BOJISIE€ 3MIMCHIOBATH TMEPIOAMYHUN BimOip MpoO OJIuBU 3
KapTepa ABUTYHA JUIsl BU3HAYCHHS il CTaHy Ta CBOEYACHOTO BHSIBJIICHHS ITiABUIICHHS
KOHIICHTpAIlli TPOJYKTiB 3HOIIEHHS B Hil. [laHuil BuJ mepeBipKU MPOBOIUTHCS
HACTYITHUM YHWHOM: 3IACHIOETHCS B1I0Ip MpoOU ONMBU 3 KapTepa JABUTYHA, YaCTUHA
MpoOY MOMINIAETHCS HA BUMIPIOBAJIbHY MOBEPXHIO CIIEKTPOMETpA 1 B1IOOpaKa€ThCsA
pe3yNbTaT MEPEeBIPKM HA €KpaHi MpUiIaay, Ha OCHOBI OTPUMAHUX JAHUX POOUTHCS

BHCHOBOK IPO HAsSIBHICTh €JIEMEHTIB-1HIUKATOPIB B 0JUB1 (Ta0. 1).
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Taoaunga 1

EneMeHTH-iIHIMKATOPH, 110 XaPAKTEPU3YIOTh cTaH AetaJeii /(B3

Enemenr- 3mina crany /IB3, cnpyurHeHa MOSIBOIO e€JIEMEHTIB-
IHIUKATOP IHIUKATOPIB B 0JIMBI
3arizo CrpatiroBanHs TUTb3 HUJIIHAPIB, MIMHOK KOJTIHYACTOTO Baja,
1 ITUITHUKIB KOYCHHS, 3y01B IEeCTePEHb
CrpaiiroBanHs OPIIIHIB, aHTU(QPHUKIIAHOTO HIapy
AsromMiHii MIITUITHUIKIB KOB3aHHS, MOTIAJaHHS ATy 3 BIyCKHOTO
HOBITPS
CBuHelb, M1Jb 3HOIIICHHS 1 BUKPUIITYBAaHHS IMAIMIMITHUKIB KOB3aHHS
O1noso 3HOIICHHS IIIMIUITHUKIB KOB3aHHS, MIOPIITHEBUX K1JICIh
XpoM, MoIioaeH 3HOIICHHS MTOPIIHEBUX KIJICIh
Kpemmniii [TonaganHs Nty 3 BIIyCKHOTO MOBITPS
Hikenb 3HOIIECHHS MIAINNIHAKIB KOYEHHS, KJIallaH1B
Marsii [TonmamanHs BOAU B OJIMBY

[lepeBipka repMETHYHOCTI  IWJIIHApO-TIOpImIHEBOI  rpynu. [Ipomnemypa
NepeBIpKUA B1AOYBAETHCA HACTYIHUM YMHOM: BIIKPYYYIOTHbCSI CBIYKH 3amajieHHs (Y
BUIMAJIKy 3JIHCHEHHS JaHOi TMPOIEAYypH Ha AU3EIBHOMY JBHUTYHI MOTPIOHO
JIEMOHTYBATH CBIYKH PO3’KapIOBaHHS), BPYYHY MPOKPYUYETHCS KOJIHYACTHI Ba
IBUTYHA 1O MOMEHTY MiJHIMAHHS TOPIIHSA NEpIIOro UWIIHApPa A0 BEPXHBOTO
MOJIOKEHHS B KIHII TAKTY «CTUCKY» (KJIallaH! 3aKPHTI), KOJIHYACTHI Bajl (PIKCYEThCA
BiJl TIPOBOPOTY, MiA €IHYEThCS ILIAHT MMHEBMOTECTEpA JO OTBOPY JAEMOHTOBAHHX
CBIUOK 3a JIOIIOMOIOK0 CIICI[iabHOTO ajanTepa, i’ €IHYEThCS MHEBMOTECTEP 0
KOMITpEeCcOpa 1 BUCTABISETHCS HEOOX1IHE 3HAUEHHS TUCKY, J1ajl MJIaBHO 30IbIIY€ETHCS
THUCK 3a JOTIOMOTOI0 PeryisTopa Ta (PiKCYrOThCSl 3HAYEHHS 3 IIKaJl 000X MaHOMETPIB,
MpOoIIeTypa MOBTOPIOETHCS AJISI KOKHOTO 3 IUAJIHIPIB.

Jlnst 3AificHEeHHST €HJOCKOMIl ITWTIHAPIB BIAKPYUYYIOTHCS CBIYKH 3armajieHHS
(po3xaproBaHHs), BpYYHY MPOKPYUYETHCS KOJIHYACTHM BaJl JABUTYHA IO MOMEHTY

OIYCKaHHSI TIOPITHS MEPIIOro MUJIHAPA 0 HIKHBOTO TOJOKEHHS, Yepe3 CBIUYHUU
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OTBIp OMyCKA€ThCS KaMepa €HA0CKONa y IIIIH/P, MPOBOIUTHCS WOTO OTJISA, Aaji Ha
OCHOBI OTJISIAYy POOUTHCS BUCHOBOK MPO HASIBHICTH NE€(EKTIB UM CIiAIB 3HOIICHHS
JeTaNel, Mpolelypa MOBTOPIOETHCS AJII KOKHOTO 3 LUJIHIPIB.

[lepeBipka HepiBHOMIpHOCTI pobotm [JIB3 [4], sAka 3IHCHIOETHCS
ocruorpadom USB Autoscope, nsis 9oro migkJIr04aeThCsl YOPHUN €EMHICHUM CEHCOP
ocmiorpada a0 BHUCOKOBOJIBTHOTO JIPOTY MEPUIOTrO IWIIHAPA, BUMIPIOBAILHUN
ocmiorpadigHUA TTyNT BCTAHOBIIOETHCS B PO3’€EM CEHCOpPA KOJIHYACTOTO Baja.
3amyckaetbesi nporpamue 3abesnedeHHs: USB Oscilloscope 1 BuOMpaeTbes pexum
CSS. 3anyckaetbes ABUTYH, micis Buxony J(B3 Ha ycTaneHuit XonocTuit Xij, y BiKHI
nporpamu USB Oscilloscope Bubupaerbes QyHKIisA «3anuc TaHUX», MICIS MOYATKY
3aMucy JABUTYH MOBWMHEH MOMPAIOBATH HAa XOJIOCTOMY XOJ1 BIPOJOBXK 2-5 ¢, mami
IIJIABHO 30UIBIIYETHCS YacToTa oOepTanHs KoJiHdactoro Baia JIB3 mo 3000 o6/xB 3
MIHIMQJIBHUM BIIKPUTTSIM JIpocesibHOI 3aciiHku. [licims doro apocenbHa 3aciiHKa
3aKPUBAETHCS, YACTOTAa 00EpPTaHHS JBUTYHA 3HMXKYETHCS JIO XOJIOCTOTO XOAY 1 Pi3KO
MOBHICTIO BIJIKPUBAETHCS JIpOCEIbHA 3aClliHKA, SK TUIBKH YacToTa OOepTaHHS
kojiHyactoro Bama JIB3 nmocsrne 3000 00/XB, BUMHUKAEThCSA 3alallOBaHHS, IIPH
bOMY JpOcCeibHa 3aciliHKa [OBHMHHA YTPUMYBAaTUCh Yy TIOBHICTIO BIJKPUTOMY
MOJIOKEHHI aX [0 TMOBHOI 3YNUHKU JBUTYHA. 3YNUHSAETHCA 3alllC CHUTHAIIB,
MPOBOJIUTHCA aHAN3 3allMCaHUX OCIWIOrpaM 3a JomoMorow ckpunty CSS
(nporpamue 3abe3neuenHss USB Oscilloscope).

BucHoBku. JliarHOCTYyBaHHS — BHM3HAuYCHHS MOJXJIMBOI HECIpPaBHOCTI 0e3
pO30MpaHHs caMoOi JIarHOCTUYHOI cHCTeMH. J[19 TpaBWIIBHOTO BH3HAYCHHS
HECTPABHOCTI J1arHOCTYBAHHSM, JOUUIBHO ii MATBEPAUTH 1 IHIIUM OOJIaTHAHHSIM,
K€ TPYHTYETbCS Ha IHIIOMY TPHUHIUII 00poOku nanux. CBO€YacHE BUSIBICHHS Ta
ycyHeHHs HecmnpaBHocTi JIB3  30umbmiye #oro pecypc Ta  momepemkae
noporoBapTicHui peMoHT. Ha croromHimHii neHb crocobiB miarnoctyBaHHs J[B3 €
JTOCUTh 0arato, B OKPEMHX BHUIIaJIKaX €(DEKTHMBHUM € HECTAaHJAPTHHUM IIIXiJ [0

J1arHOCTYBaHHS TO1 UM 1HILIOT HECITPABHOCTI.
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METOJ KOTHIWAEHIIT 111 BAMIPIOBAHHSI YACTOTH
MEPIOAUYHOIO CUTHAJTY

Herpymaxk Bosogumup CrenanoBu4
K.T.H, JIOIICHT

XMeNbHUIIBKUN HAIIIOHAIBHUHN YHIBEPCUTET
XMenbHULIbKUN, YKpaiHa

Beryn. MetogoM BUMIPIOBAaHHST YacTOTH B KJIACHMYHIA YacTOTOMETpli €
MipaxyHOK KUIBKOCTI TMEPIiOJiB CUTHANY 3a OJUHUINIO Yacy. Y CBOIO uUepry uac
BHUMIPIOBAHHS BCTAHOBJIIOETHCSI ONEPATOPOM Yy 3aJI€KHOCTI Bl YaCTOTH HEB1IOMOTO
CUTHAJTy Ta HEoOX1qHOi TouyHOCTI BuMiproBaHHs. Illo moTpebye Bix omeparopa
JOJATKOBUX il Mo BHOOpPY yacy BUMIPIOBAHHS, Ta IMOKJIAa/Ja€ Ha HbOTO JI0JIaTKOBI
00O0B'SI3KM, 110 y CBOI YEpry BHUMAarae BiJl orepaTopa J0JaTKOBOi KBasiikariii.
Takoxx maHoMy MeTOAy TpuUTaMaHHa METOAWYHA TOXMOKa, TOB'3aHa 3
HEBpaxXyBaHHSIM OCTaHHBOI'O MEPIOAY BUMIPIOBAIBHOIO CUTHANY MEpes 3aKIHUEHHSAM
nepioay BUMIpIOBaHHs. BenuurHa 1aHoi TOXUOKH 0OEpHEHO MPOIOpIIiiiHa YacTOTI.

Mera poboru. Jlana poOGoTa mnOpuUCBIYEHA PO3POOIII HOBOTO METOIY
BUMIPIOBAaHHS YaCTOTH TEPIOJUYHMX CUTHAJIB, SKUM OM HE MaB BHIIE 3a3HAYCHUX
HEJIOMIKIB.

Marepianu i wMeroau. Meron KOIHOMACHINT OTpPUMaB pO3BUTOK Y
BUMIpIOBaJbHINA TexHill. OaHl 3 mepmux poOiT, B SIKUX BHUKOPHCTOBYBABCS METO]
KOIHLIMJICHLIT TPY BUMIPIOBAHHI 4acTOTH B Iu(ppoBUX yactoromipax, Oymu [1]. Ha
puc. 1 HaBeieH1 YacoBi Aiarpamu, 110 UTIOCTPYIOTh poOOTY METOAY KoiHIuAeHi. Ha
Bici 1 moka3zaHi IMOYyJIbCH, SKI CIIAYIOTh 3 TMEPIOJAOM BIANOBIJIHAM YacTOTI
3pa3KoBOTO TeHeparopa 1 chopmoBaHi 3 TpuBaiicTio imMmynbey 0,2 mxc. Ha oci 2
MoKa3aHl IMIYJIbCH, K1 CIIAYIOTH 3 MEPI0JIOM BIMOBIAHUM YacTOTI FeHepaTopa, 1o
BUMIPIOEThCS 1 chOpMOBaHI 3 TpuBadicTio iMoyascy 0,2 mkce. /s HaoyHOCTI
BuOpano Fo = IMI'n, Fy = 1,1MI'n. CymapHa TpuBasiCcTh IMITYJIBCIB 3Pa3KOBOI 1
YacTOTH, 110 BUMIPIOETHCS MOBMHHA OyTH OUIbILIE PI3HMII MEPIOMIB 3pa3KOBOTO 1

reHEepaTopiB, M0 BUMIPOEThCS. KidbKICTh IMITyJIBCIB B MaKeTl IMIYJbCIB 30IriB
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3aNeXUTh BIJl CyMapHOi TPHUBAJOCTI IMIIYJIbCIB 3pa3KOBOrO 1 TE€HEpaToOpiB, IO

BUMIPIOETBCS 1 PI3HUII TEpIOAIB 3pa3KOBOTO 1 TEHepaTopa, IO BHUMIPIOETHCA

BU3HAYAETHCS BUPA30OM [2]:

r

N, =— "
To—T

1)

Jie T - CyMapHa TPUBAIICTh IMIYJIbCIB 3pa3KOBOI 1 YaCTOTH, 110 BUMIPIOETHCS

To 1 Ty~ TpuBaicTh MEP10/I1B 3pAa3KOBOI 1 YACTOTH, III0 BUMIPIOETHCS BIAMIOBIIHO.
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Puc.1. YacoBi giarpamu, 1o iJilocTpyrOTh po00TY MeTOAY KOIHIUACHUIT

Pi3Hu1I0 TpUBAJIOCTI MEPIOAIB MOKHA 3aIIMCAaTH B TaKui crocio [2]:
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3 Bupaszy(3) BUIUMBAE, M0 YUM OJIIDKYE 3HAYCHHS TEPIOy reHepaTopa, IO
BUMIPIOETHCS IO TIEPIOy 3pa3KOBOTO TEHEpaTopa, TUM Ounbine Oyne 3HAYCHHS
nepioay MiX JIBOMa MaKeTaMu IMITYJIbCIB 301Ty.

Jlis Toro mio0 OLIHMUTH Yac 3BIPEHHS YacTOT, MPHUIYCTUMO, IO MOMEHT
MOYaTKy BUMIPIOBAHHSI 301Ta€ThCsl 3 MOMEHTOM TOYATKY IEPIIOTO MaKeTy IMITyJIbCIB
30iry, OojHaK Ipo Ii¢ HeBioMo. Toji HEOoOXiTHO JouYeKaTHUCS APYroro MakeTy
IMIynbCiB 30ITiB, B AKOMY Oyze BUIUICHO 1-i IMITyJbC 3 TMaKeTa IMITYJbCIiB 30iriB,
MICsA SKOTO TOYHEThCS IMIJIPaXyHOK IMITYJIbCIB 3pa3KoBOi 1 BUMIPIOBAHOI YacTOT.
[ToTiM B TpeTbOMY MaKETi IMITYJIbCIB 30iriB Oyae BUILICHO 1-i IMIYJIbC 30iry, Mmicis
AKOTO 3aKIHYUTHCS MIJPAXyHOK IMITYJIbCIB 3pa3K0OBOI 1 BUMIPIOBAHOI 4acTOT. Takum
YUHOM, Oy/e MOTPIOHO SK MIHIMYM JBa NEPIOJM MDK JBOMA MaKeTaMU IMITYJIbCIB
30iry 1 J0AaTKOBO 4Yac 0 MOMEHTY MPHUXOJY 1-OT0 IMIYJIbCY 3 TPETHOrO IMakKeTa
IMITYJIbCIB 30I1TiB.

HpI/I ObOMY a0COJIFOTHA MCTOJHUYHA moxuoOKa 3BipCHH5I HJaCTOT 3adacTbCs

PIBHSIHHSIM:
1
Afx = Ti2 . fo (4)
Bpaxosyroun (3) 3 (4) MOKHa OTPUMATH:
T -T,[°
Af, = ;Z—To (5)

3 Bupasy (5) npu 30UIbIICHH] PI3HUIII MDK IIepiogaMy BUMIPIOBAHOI YaCTOTH 1
nepioiaMu 3pa3KoBOi YaCTOTH (30UIBIIICHHI PI3HUIIEBOT YACTOTH) 3pOCTa€ aOCOIIOTHA
METOJWYHAa TIOXMOKa TIOPIBHSHHS 4acToT. Takum 4uHOM, (5) MOXKHa
BUKOPUCTOBYBATH TUIBKHU ISl OLIHKU TTOXUOKHU NP MOPIBHIHHI OJU3bKUX YaCTOT.

CyTh BUMIPIOBaHHSI YacTOTU METOJOM KOIHIUACHIII TOJsrac B TOMY, IO
(GOpMYIOTh IMITYJILCH BUMIPIOBAHOI 1 3pa3KOBOi YAacTOTH 13 3aJaHOI0 TPHUBAIICTIO,
MiIPaxoBYIOTh TEPIOM BUMIPIOBAHOI 1 3pa3KOBOi YAaCcTOTH 3a IHTEPBAJI Yacy MiX
MOMEHTaMHU 301Iry iIMIYJIbCIB BUMIPIOBAHOI 1 3pa3K0BO1 4acToT [3].

Jlyis O1bII I€TaIbHOTO PO3IIISAYy MEXaHI3My YTBOPEHHS METOJIMYHOI MOXUOKU

JUCKpEeTU3allii Ha puc. 2 HaBEACHI 4YacoBl JlarpaMH, L0 XapaKTepU3YIOTh
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BUMIPIOBAaHHS YacCTOTH MeTOAOM KoiHmmueHiii. Ha Bici wacy 1 po3ramoByroThcs
IMIYIBCH 3 HYJIBOBOIO TPHUBATICTIO, SIKI (DOPMYIOTHCS 3 MEPIOIOM BHUMIPIOBAHOT
gacToTH. Ha Bicl yacy 2 po3TallOBYIHOTHCS IMIYJIBCH 13 3aJlaHOI0 TPHUBAJICTIO, SIKi
bopMyIOThCS 3 TepiogoM 3pa3koBoi dacToTH. CTporo Kaxydd, B MIHCHOCTI
HEMOXJIMBO CGOPMYBATH IMITyJIbCH HYJIBOBOi TpUBaJOCTi. JlaHe mpUIyIeHHs
BUKOPHUCTOBYETHCS TUTBKH JJISI TPOCTOTH PO3YyMIiHHS, HACTIPAB/Ii CyMapHa TPUBATICTh

IMITYJTECIB 3pa3KOBOi 1 BUMIPIOBAHOT YaCTOTHU 33JJA€THCSI PIBHOIO Tp.

}"-"'""-IEE
| 1 | || |
L0 0100 00 0ea a7
1. =Ny 1y

Puc. 2. OcunjiorpaMu BUMipIOBaHHSI YACTOTH METOA0M KOIHIIMIEHITIT

Pe3yabTaTtu i o0roBopenHsi. BpaxoByroun Bce BHIIE CKa3zaHe PO3pOOJICHO
CTPYKTYpPHY CXeMy MpWIaay JJii BUMIPIOBaHHS YacTOTH, IO BUILHUN BiJI BUIIE
nepepaxoBaHUX HeMOdiKiB. (Cxema eJeKTpUYHa CTPYKTYpHA TPUCTPOIO ISt

BUMIPIOBAHHS YaCTOTH MPUBEJEHA Ha puc.3.
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Puc. 3. CTpykTypHa cXemMa 4acTOTOMipa KOiHIMACHLil

145



YacTtoToMip CKIala€eThCs 13 JBOX KaHaliB 00poOku curHamiB. Ilepmuii kanan
00po0JIsie CUTHAT HEB1IOMOI YaCTOTH, a IPYTHil — CUTHAJ OMOPHOI YaCTOTH.

Cursan HeBIIOMOI YacTOTH MOTpaIlisie Ha BX1J (popmyBaya MNPSIMOKYTHUX
iMmmyneciB. Ha Buxoi nporo 010Ky 13 CUTHANIB, IO MPUXOAATH HA BXiJl YaCTOTOMipa
(hopMYIOThCS TPSMOKYTHI IMITYJIBCH.

[IpuHumMn poGoTH mpwiIaay 0a3yeTbcss Ha YacOBOMY CHIBMAAiHHI (DPOHTIB
OpsIMOKYTHUX cHUTHamiB. g orpumanHs iHdopmaiii mpo (pOHTH IMIYJIBCIB
HEOOX1IHO BWJAUIMTH iX Ha (oHI caMoro iMmyJsbcy. s 1bOro CIyKuTh OJIOK
dbopmyBada KOpPOTKHX iMIynbciB. JlaHuW OJOK IyOMIOETHCS IJIsT KaHATY OOpOOKH
CUTHAJIy OmopHoi yactoTu. Ha BXix OJOKy HaaXoAsTh NPSIMOKYTHI IMIYJbCH, IS
KaHaiy oOpoOKM OMOPHOI YaCTOTH — 13 T€HepaTopa OMOPHOI YAaCTOTH, Uil KaHAIy
00OpOOKM CHTHajdy HEBIJIOMOI YacTOTH — 13 (popMyBaya NPSIMOKYTHHX IMITYJbCIB. 3
TOYKH 30py CXEMOTEXHIKH, OJIOK mpecTaBiisie co00r0 D-Tpurep 13 KOJI0M 3BOPOTHOTO
3B'SI3Ky Ha 1HBEPTOPI, 10 MPH 3MiHI CTaHy MPSIMOr0 BUXOJy TpUrepa CKHIae Horo B
HYJTBOBUI CTaH, MOJAYEI0 CUTHANY CKUAaHHA Ha BXig R. TakuM 4MHOM OBKHMHA
IEHEPOBAHOIO IMIYJbCY 3aJIEKUTh TUIBKM BiJ OJHOTO MapaMeTpa — 3aTPUMKH
PO3IMOBCIOJIPKEHHSI CUTHAJTy B 1HBEpTOpl. Tak sIk JaHa 3aTpUMKa, JUIsl Cy4aCHUX THUIIIB
MIKpPOCXEM € BENMYMHA CTaja, Ta HAJ3BUYANTHO Mayia, TO MPOTSKHICTh BUXIJIHOTO
IMIIYJIbCY TAKOX HAJI3BHUYAHO MaJa.

3 Buxony ¢opmyBaua KOPOTKHMX IMIYJbCIB CHTHAQJIM, L0 JalOTh
MPEJCTABIICHHS TIPO YacoBE IIOJOXKEHHS (DPOHTIB CHTHANIIB, HAAXOIATh Ha BXiJ
cxemu criBnaaiHHsA. OCHOBHA 3ajaya JaHOTO OJIOKY — BHU3HAYEHHS MOMEHTY
CHiBMAIIHHA (POHTIB 1MIyJbCiB. [IpuyoMy MMX MOMEHTHM BH3HAYa€ThCS [IBA.
[lepmmii iMITybC 3'SIBUTHCS HA BHXOAI CXEMH B MOMEHT IMEpIIOTO CITiBITAIIHHS
(GpoHTIB iMIyJbCIB. Jpyruil iMmyiabC Ha BUXOAl 3'IBUTHCS HAa BUXOJI1 YEpe3 MEBHY
KUIBKICTh TIEPIOJIB SK OJHOTO TakK 1 IHIIOrO CUTHaIiB. JlaHy CHUTYyallir0 MO>KHa
OMUCAaTH MATEMaTU4YHO, BHUKOPUCTOBYIOUM TMOHATTS HAWMEHUIOrO CIUIBHOTO
kpatHoro(HCK):

T =HCK(T,,T,) (6)

ne T — nepioJ1 MOBTOPEHHS MOMEHTIB CIIBIA IHHS ()POHTIB CUTHAJIIB;
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T1,T, — mepioay MOBTOPEHHSI CUTHAITY HEB1IOMO Ta OTIOPHOI 4acTOT;

3 TOYKH 30py CXEMOTEXHIKH, JaHUW OJIOK MpenCcTaBisie CcO00I0 cXxeMy 3
JoriyHoro ¢yHkIe "I".

Jns  monmanbpioro  oOpaxyBaHHS — IMIIYJIbCIB ~ HEOOXIAHO  KepyBaTu
HAJXO/PKEHHSIM 1X Ha BXOJM JIYWIbHUKIB. TOOTO, MpPU HAAXOHKEHHI MEPIIOro
IMITYJIbCY CITIBIAIHHS, HEOOX1JHO 3aIlyCTUTU JI4Oy; MPU HAJAXOHKEHHI JIPYTroro
IMIyNIBCY CHIBOAAIHHA — 3YNMUHUTH JNi40y; mepenatu oOpaxoBaHy iH(pOpMAIIO Ha
00poOKy, Ta CKMHYTH BHUXOAMW JIYWJIBHUKIB B HYJIbOBHM cTaH. Bci 11 QyHkmii
BUKOHYE OJIOK yIpaBIiHHS JIIYUIbHUKAMH.

CdopMoBaHuil cCUTHAJI MPO CHIBHAAIHHSA (PPOHTIB IMITYJIbCIB HAAXOAUTH Ha
0JIOK KepyBaHHS JIYMIBHUKOM. JlaHa cxema TIpejicTaBiige CO00I0 JIYMUIBHUK 13
Mexero paxyHKy "2". ToOTo, npu HaAXOMKEHHI MEPIIOro IMIYJIbCY CHIBIIAIIHHS HA
BX1J OJIOKY, Ha BUXOl 3'IBJSIETHCS JIOTIYHA OJUHUI, 1O JO03BOJISIE HATXOIKECHHS
IMITYJIBCIB Ha BX1J JIYWJIbHUKIB. [Ipy HaAXOMKEHH] IPYroro IMITYJIbCy CITIBIAIHHS
JIYWIBHUK OJIOKY MEPEXOJUTh B CTAH JIOTIYHOIO HYJIA, 110 3a00pOHSIE MPOXOIKEHHS
IMITYJIBCIB.

3 BUXO/I1B OJIOKIB KEPYBAHHS KOXKHOTO KaHAIY, IMITYJIbCH IPOXOJATh Ha BXOJIU
32-pO3psIHUX JBIMKOBUX JIUYMIBHUKIB. JIIYMJIBHUKHA MIAPaxoBYIOTh KUIBKICTh
IMITyJIbCIB MK~ MOMEHTaMHU  CIIBMAIIHHA (POHTIB CUTHANIB. Po3psaHICTh
JIYWIBHUKIB BUOpaHa 3 ypaxXyBaHHSIM MOXJIMBOIO [1ala3oHy pI3HUIB YacTOT
HEB1JIOMOTO Ta ornopHOro curraiiB. Obpana 32 po3psAHICTh 3a0e31neuye Bl THOIICHHS

CUTHAJIIB Y MeXax: F

—X = 2% = 4294967296
F, (7)

ne Fy, Fo — BIAMOBIAHO HEBiIOMa Ta OMOPHA YacTOTa.

Oo6uncnena iHQopMallisi TPeICTaBICHa Y BUIIISAL ABOX 32-po3psAIHUX OJIOKIB
koxiB. Jlis momanbmioi oOpoOKM, Ta 3pYYHOCTI IMepeiadi Ha iHII OJIOK TpHiIamy
iH(dopMaIlis 3 BUXOMIB JIYUIBHUKIB MEPENAEThCs Ha OJOK pericTpiB 3cyBy. lanuit
0JIOK MEepeTBOPIOE MapasiebHU 32-po3psiAHui KO Y 4 MOCIOBHUX JiHIT Iepeaayi
nanux. KoskeH 3 8-mMu pericTpiB TOCHIIOBHUX PETICTPIB 3CYyBY MEPETBOpIOE 4-

PO3PSAHUN MapanenbHUl KOA y TOCHITOBHUN KOJ. Takum 4rHOM, 64 po3psiau KOy
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MIEPETBOPIOIOTHCA y 8§ PO3PSAIB 1 MOAAIOTHCA Ha OJOK apu(METHYHUX Omeparliii Ta
KEepyBaHHS.

Hactynuuii 0ok BHKOHye 3pa3y Jekiuibka (yHkmi. ['osoBHa 3 HUX —
oOpaxyBaHHs 4acToTu curHainy. CyTh apu(QMETHUYHUX OIepaliif, BUKOHYBaHUX

JaHUM OJ10KOM OIIUCYETBCA aHAJIITHYHO 32 JOITIOMOI'OIO (1)OpMYJ'II/IZ

N, F

X X

N, F, (8)
ne Ny, No — KUTBKICTh MiIpaXxOBaHUX IMITYJIbCIB, MI)K MOMEHTaMH CITIBIAAIHHS
(hpOHTIB CUTHAJIIB BIJIMOBIIHO HEB1JIOMOT Ta OIMIOPHOI YacCTOT;
Fy, Fo —9acToTH BiIMOBIIHO HEB1AOMOI Ta OMOPHOI YACTOT.

3poouBLIH OYEBH/IHI IIEPETBOPEHHS MAEMO:

F-NcF (9)

BignoBigHi MaremaTw4Hi orepaiilii MHOXKEHHS Ta MAUICHHS BUKOHYE OJIOK
apu(pMETUYHUX ONeparliii Ta KepyBaHHS.

BucnoBku. B po0oTi 0TpuMaB mogaibIivii pO3BUTOK METOJ| KOTHITUAEHIIIT JJIsI
BUMIPIOBAaHHS YacTOTH TeploaWyHuX curHamiB. llpencraBieHo Bupas s
BU3HAUYCHHS METOAMYHOI MOXUOKM 3BIPEHHS YacTOT. 3alpOIlOHOBAHO CTPYKTYPHY
CXEeMY JIJIs peatizallli MeToly KOIHIIUACHITI.

Jliteparypa

1. Ocemunun A.A. IIpeoOpa3zoBaHu€ YaCTOThl NEPUOJUUYECKUX CUTHAJIOB MpU
MOMOIIIA CXEM BPEMEHHBIX coBmaneHuit/M3mepurensuas texuuka. — 1968. — Ne2, —
c. 38-40.

2. 3enst A.Jl. Ananu3 norpenrHocTed CIMYeHUs YacTOT 0 METOIy COBITAICHUS
umiybcoB/A.Jl. 3ens, B.E. Treipca/l3mepurensHas texunka.—1983.— Ne7. — c¢. 49—
5l.

3. JlanrreB J[.B. Cratuctudeckoe MCCIeI0BaHUE U3MEPEHHS 9acTOThHl METOA0M
cosnaaenus/J1.B. Jlantes, FO.A. IlaceiakoB/Joxnaasr Tomckoro ['ocymapcTBeHHOTO

VYuusepcurera Cucrem YmpasieHus u Pammosnexktponuku. — 2014. — Nel(31). —

c. 18-83.

148



TEPMOXIMIYHA KOHBEPCISA OPTAHIYHOTI'O ITAJIMBA B
EJEKTPOTEPMIYHOMY KUILJIAYOMY HIAPI

Crxusipenko €Bred BajieHTHHOBUY

K.T.H., HAYKOBHH CIIBPOOITHUK

Bopoo6iioB JleoHix HocumoBuu

J.T.H., C.H.C., IPOBITHUM HAYKOBUM CITIBPOOITHUK

[HcTuTyT TexHiuHOoi Terodizuku HAH Ykpainu, Kuis, Ykpaina

Beryn. OcTaHHI poOKM €KOHOMIKa YKpaiHU 3HAXOJWUTHCS B CTaHl 3aTsHKHOL
CHepreTMYHOi KpHU3W, fKa 3yMOBIeHa (I3MUYHUM Ta MOPAJIBHUM 3HOCOM
E€HEPreTUYHOro oO0JajHaHHs, MeMIIMUTOM TPaJAUIIMHUX MaauB (TIPUPOJAHHUM ra3,
HadTa 1 Byriuis), HOCTIHHUM MOJOPOKIAHHIM 1 3HUKEHHSIM iX SKOCTI.

Crhoroani ocHOBY enekTpoeHepreTuku Ykpainu ckianaiote AEC 1 TEC. TEC B
MepeBaXKH1 OUIBIIOCTI, MPAIIOI0Th HAa KaM SHOMY BYTULTI, SIK€ Yy BIJIMOBIHOCTI 3
HassBHUMHU 3ariacaMi ( 3a pI3HHMMH OLIIHKaMU 3aIaciB ByTrUUIs B YKpaiHl BUCTAUUTh HA
tepmin 200-400 pokiB) € OCHOBOIO MAJWBHO - EHEPreTUYHOrO KOMIUIEKCY 1
BKJIUBUM J[XKEPEJIOM CUPOBUHHU B KpaiHi.

B Toii ke Jac, 3a HasIBHUX KPU30BUX YMOB 1 BIifHU B KpaiHi, 00’eMu J0OyBaHHS
BYTUIJIE TIOCTIMHO 3HWXKYIOThCS, IO HE 3aJ0BOJIBHAE TMOTPeO EHEPreTHKH, a
MOTIpUIEHHSI KOro fAKOCTI (30JIbHICTh csirae Outbmie 35%) He BiAMoBiAAe
PO3paxyHKOBHM BHMOTAaM TPOIECY 3TOPSHHS B ICHYIOUHMX TETUIOCHEPTeTHUYHUX
YCTaHOBKaX.

Cutyamisi, 10 CKJanacs, 3MyIIye IIyKaTH JTOJATKOBI pPECypcHd TBEPIOTO
najgnBa, 30KpeMa, 3aJlydeHHs 10 MaMBHOrO OanaHCy, HU3bKOCOPTHOTO BYTL/UIS 1
BiIx0iB Byrie3z0aradeHHs (i3 30ibHICTIO 10 70-75%), a TaK0X TMOIIYK HNUISXIB IS
¢(EeKTUBHOTO BUKOPUCTAaHHS IIMX TMaJlMB B ICHYIOYHX TEIJIOCHEPTECTHIHHUX
YCTaHOBKaX.

Mera po6oTH - MOWIYK NUIAXIB MiABUIIEHHS €(EKTUBHOCTI BUKOPUCTAHHS

HHU3BbKOCOPTHOI'O TBCPAOI'O ITaJIMBA B iCHYIO‘-II/IX TCINIOCHCPTICTUIHNX YCTAaHOBKAX.
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Martepiaan ta Metoau. Ha ocHOBI aHami3y NmajauBHO-€HEPTETHYHOI KPU3H B
VYkpaini, moka3zaHo, 110 OJHUM 3 MEPCTIEKTUBHUX LUISXIB MiABUIIECHHS €(EKTUBHOCTI
(YHKIIOHYBaHHS MaJMBHO — EHEPreTHYHOIO KOMIUIEKCY € 3alydeHHs 10 Horo
NAJIMBHOTO OajaHCy HU3BKOCOPTHHUX BHU[IB MajuBa 3 BIPOBAHKCHHSIM TEXHOJIOTIN
nomepeHbo1  iX TepMOXiMIUHOI KOHBepcii (mepepoOku), Ha 0aszl IporieciB
BHYTPINIHBOIIUKIOBOT razudikarii (BI) 1 mipoizy.

CBiTOBUH [OCBI BIOPOBAHKCHHS TEXHOJOT1M TMOMEpPeIHbOI TEePMOXIMIYHOT
KOHBepcii  (mepepoOka) TBEpAUX OpraHIYHUX TaduB (BKJIIOYAIOUM TajivBa
POCITMHHOTO MOXOXKEHHS) TOKAa3ye, 110 JaHA TEXHOJIOT1s JO3BOJISE:

- CYTT€BO MOKPAITUTH MPOIIECH 1 TOBHOTY CHATIOBAHHS IMX TAJINB,;

- peani3yBaTH IIONEPEIHE OUYMILIEHHS OTPUMAHOTO TOPIOYOIro rasy BiJ
IIKIJIJIMBUX TIOMIIIOK (CIpKH, IBOOKHCY BYTJIELIO, a0pa3uBHUX YACTHHOK 1 1H..);

- 3HU3UTH KOHIIEHTpAIil0 OKCHJIB a30Ty 3@ PaxyHOK MOKpPAILEHHS MpPOLECIB
OKHCJIEHHS 1 3MEHUICHHSI KOHLEHTPALIi «IIBUJIKHX» OKCHUJIB B IPOAYKTAX 3rOPSHHS.

Ha cporogHi, HaiOUIPIIOrO MOMIMPEHHS HAOyJlId YOTHUPU  METOIU
TEPMOXIMIYHOI KOHBEPCIi PI3HUX MAIMB 1] TACKOM: B IIIJIbHOMY 1 KUIUISTYOMY IIapi,
B IMOTOIIl Ta PO3IJIaBaX.

Cepen 1mmMx METOJIB, JOBOJII TEPCHEKTUBHUM CIIOCOOOM € TepMOXiMIYHA
KOHBEpCIisl OpraHIYHMX MaJMB B eleKTpoTepMiuHoMy kumuityomy tmapi (ETKII),
KWW 3a0e3meuye:

- MOXJIMBICTh TIATPUMAHHS BCTAaHOBJIICHUX TEXHOJOTIYHUX PEXKHUMIB Y
BU3HAUCHOMY Jlalla30Hl TEXHOJIOTIYHUX TapaMeTpiB mpolecy (TeMmrmeparypa,
CHIBBIAHOLIEHHS NAJIUBO — OKUCIIOBAaY, MPOIYKTUBHICTH 1 1H.);

- MOXJIMBICTH PEryJllOBaHHS BHUXOJIy IIJIbOBOIO MPOAYKTY (CKiIan
KOHBEPTOBAHOT'O Ta3y 1 MOro XapaKTEPUCTHUKH);

- MOKJIMBICTh 3MEHIIICHHS EHEPTeTUYHUX BUTPAT HA TEPMOXIMIUHY TIEPEPOOKY,
0 OOYMOBJICHO 3HWKEHHSIM €HEprii akTUBaIlli MpOIeCcy 3a PaxyHOK MPOBEICHHS
peaxiiii B 30H1 MIKpOAYT KUIUISYOTO 1Iapy.

B Toit ke wac, aHami3 Bimomux TexHiuHMX pimeHb mo ETKII mokasas, 1o

CYTTEBOIO 1X BaJIOI0 € BY3bKHUH J1ana30H 3MIHU TEXHOJIOTIYHUX MapaMeTpiB MPoIeCy
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(mo Temmeparypi 1 MPOAYKTHUBHOCTI), B CHJy 3BY)KEHOTO Jialma3oHy perytOBaHHS
pOOOTH KUILISYOTO 1Iapy.

B InctutyTi Texuiunoi temnodizuku HAH Ykpainu BriponoBxk 6ararbox pokiB
MPOBOSTHCS TOCIIHKEHHS POIIECIB BHYTPIIIHBOIIMKIOBOT TEPMOXIMIUHOT KOHBEPCIi
OpraHiYHUX TMaJUB, HANpPABICHUX HAa MIJBUIICHHS EKOHOMIYHOCTI 1CHYIOUOTO
€HEPreTUYHOr0 YCTAaTKYBAaHHS 1 CTBOPEHHS MEPCHEKTUBHUX CUCTEM KUBJICHHS IS
TPAHCIIOPTHOI 1 CTalllOHAPHOT eHepreTukH [ 1].

B ocHOBI BIOCKOHaJ€HHS TEIJIOCHEPIeTHUYHUX MPOLECIB JIEKUTh 3JaTHICTD
OpPraHiyHOTO TajMBa BCTYNMAaTH B EHIOTEPMIUHI peakilii KOHBepcii 31 CBOIMHU
MPOAYKTaMH 3TOPSHHS.

CyTHICTP METOJy MO>KHA IOKa3aTH Ha MPUKIAIl TEPMOXIMIYHOI KOHBEpCii
BYIJICLIO 1 METaHy, JJIA SIKHX IpOlLleC KOHBEPCIi 13 CBOIMU MPOAYKTAMH 3TOPSHHSA
3aMUIIETHCS Y BUTIISIIL HACTYITHUX €HAOTEPMIYHUX PEaKIliif

C + (CO, + 3,76N,) — 2CO + 3,76N; (1)

CH, +1/3(CO; +2H,0 + 7,52N,) — 4/3CO + 8/3H; + 2,51N; (2)

Cryninb KOHBEpCii MaJIUB 3TAHO MPUBEICHUX PEAKIINA CYTTEBO 3aJICKUTH Bij
teMmriepatypu npouecy. [lpm 1bOMy, KIIBKICTh TEIJIOTH, HEOOXIAHOI JUIs
MPOXOJ/IPKEHHS PEAKIlid, 3T1IHO PO3PaxXyHKiB, CTAHOBUTH JIJISI TBEPJOTO TMajauBa Ois
45%, BiJl TETUIOTH 3TOPSHHS BUXIJIHOTO MaJKBA, a JJIs MPUPOIHOTO Ta3y 1 PiIKOTO
nanusa — 110 31% .

binemr cyrreBoro mimBumenHs edektuBHOCTI ETKII MoxHa pocsrtu mpu
yTUIII3alli TEIIOTH (TepMOXIMIYHA pereHeparis), 0 BTPAYAEThCS B TEIJIOCUIIOBIM
YCTaHOBIIl 4Y€pe3 OropoKyBajbHI MOBEPXHI, 3 MPOAYKTaMH 3TOPSHHSA 1 1H., Ta
BUKOPWCTAHHS i JIJIst IPOBEICHHS BKA3aHUX €HIOTEPMIYHUX PEaKIliii KOHBEPCii.

PesyabTaTn Ta o0roBopeHHsi. IIpoBereHi po3paxyHKH TIOKa3yOTh, IO
BHACIIJIOK Takoi TepMoximMiuHOi nmepepoOku manuBa, KKJI eHepreTHYHNX yCTaHOBOK
Moxke Oytu cyrTeBo miaBuieHuM: uisi TEC —Ha 4 -15%, I'TY —na 5 — 10%, IIT'Y —
Ha 5 -8%., npomuciioBux neueit — Ha 20 — 30%, qist JIB3 —na 7 — 12%.

Mlono mpakTuuHOi peanizauii BkazaHoi TexHojorii, B [TT® HAHY Oys

MIPOBEICHUIN KOMILJIEKC TEOPETUYHHUX 1 €KCHEPUMEHTAIIbHUX POOIT HANpPaBJICHUX Ha
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MiBUIICHHS €(QEeKTUBHOCTI POOOTH MPOIECYy TEPMOXIMIYHOI KOHBEpCli ManuBa B
ETKII i #oro perymoBaHHs. bymno po3poOneHO [BI CXeMH, HampaBlICHHX Ha:
KOHBEPCII0 TBEPJUX MOJAPIOHEHUX MaIuB (BYruUIs, Topd, BIAXOAM Byrie30araueHHs,
Oiomaca 1 iH.) 1 KOHBEPCIIO PIIKAX BYTJICBOJHEBUX NaIMB HA(PTOBOTO (BKIIOYAIOYH
cupy HaTy) Ta POCIMHHOTO MOXOHKCHHS.

Cnoci6 mepenbavae rasudikaifito TBEpAOTO UM PIAKOTO TajuBa B
EIEKTPOTEPMIYHOMY KHUIUITIOMY IIapi, 3 HACTYITHOIO MOJAa4YeI0 TOPIOYOTr0 Ta3y Micis
HOTO OYMIIICHHS, B TONKOBUH MIPUCTPIN EHEPreTUIHOT YCTAHOBKH.

byno mpoBeneHO po3poOKy 1 BHUTOTOBJIEHHS IOCHIAHOTO 3pa3ka amapary 3
ETKII, sxuii 37aT€H NIATPUMYBATH CTaOUIbHI TEXHOJOTIYHI PEXUMH (MO0 BUXOLY
[IJTOBOTO MPOYKTY) B IIUPOKOMY Jiana3oHi 3MiHU HPOAYKTUBHOCTI YCTaHOBKH.

30KpeMa, OpUTIHAJBHUM €JIEMEHTOM PO3pOOKH € PyXOMHUN BHYTpPILIHIN
enextpos ETKIII cnienianbHOi KOHDIrypartiii skuii 103BOJIHB:

- 3MIHIOBATH J11al1a30H TEXHOJIOTTYHUX TeMIepaTyp poOOTH KUIUIAYOrO IIapy B
Mexax 250 — 1000°C;

- BUKOPUCTOBYBAaTH B SIKOCTI TEIUIOHOCIS MOBITPs, MPOJIYKTIB 3TOPSHHSA Ta
IHEpPTHUX Ta3iB;

- MIATPUMYBATH CTAOUIbHICTh KHUIUISYOTO IIApy MPU 3MiHI MPOAYKTHBHOCTI
YCTaHOBKH I10 KIHIIEBOMY MPOJYKTY B 5 — 15 pa3si..

[Topsin 3 epeKTUBHUM BIPOBAIKEHHSIM PO3MIITHYTOI TEXHOJIOTII B yCTAaHOBKAX
cramioHapHoi teroenepretuku, B ITT® HAHY posrmspanacs MOXIUBICTH
3aCTOCYBaHHS TaKOl TEXHOJIOTIT 1 B CHUCTEMaxX >HUBJIEHHS JBUTYHIB BHYTPIIIHBOTO
3ropstHHs. Lle oOymMOBIEHO THM, HI0 MHOTYXHICTh ICHYIOHOI'O CBITOBOTO MapKy
TPAHCIIOPTHUX EHEPreTUYHUX YCTAHOBOK IMEPEBHILYE IMOTYKHICTh CTalllOHAPHUX
TEC 6inbm HiX B 10 pazi. Ilpuuomy, nojis OBUTYHIB BHYTPIIIHBOTO 3TOPSHHS
(IB3) ckmamae Oinmbine 80% MOTYX)HOCTI BCIX TPaHCHOPTHUX YCTAHOBOK 1 Ha ix
noTpedu BUTpavaeThes, mpubauszno, 30% cBiToBoro noOyBaHHsS HadTH, MOJIOBHHA
AKOI BUTPAYAETHCA HAa aBTOMOOUIbHUN TpaHcrnopT. Ilpyu 1pomy, crnagtOBaHHS TakKoi
KUIBKOCTI MAJIMBA € JHKEPEJIOM CYTTEBOTO 3a0pyTHEHHS HABKOJIHUIITHHOTO CEPEIOBUIIIA

IIKIVIMBUMUA BUKUAaMU. BBakaeTbcs, 110 105 aBTOMOOUIBHOTO TPAHCIOPTY B
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3a0pyIHEHHI HABKOJMIITHLOTO CEPEOBUINA, OCOOIMBO y MicTax, MOxke ckianatu 30-
40%, a y BenuKuX MicTax - oiibire 60%.

3riIHO pO3pOOJIEHOTO METONYy, MIABUIICHHS €(EKTUBHOCTI BUKOPUCTAHHS
nanuBa B JIB3 nocsraeTscs 3a paXyHOK MOMEPEIHbOT KOHBEPCIi BUXITHOTO MalIUBa B
roproyui ra3 1 mojayi #oro B CUCTEMY KUBJIEHHS IBUTYHA. ['a3omojiiOHe manuBo,
OTpUMaHe B MPOIeCi KOHBEPCIi MICTUTh BOJEHb, OKCHJ] BYTJICIIIO 1 JIETKl BYTJICBOIHI,
AK1 3a0€3MedyloTh OLIbIN SKICHE CHANIOBaHHS OCHOBHOTO MAJIMBHOTO 3apsdy, IpH
3MEHIIIEHHI BUKHUIIB MIKIJJIMBUX KOMIIOHEHTIB 3 BIJANPAIllbOBAaHUMHU MPOIYKTAMHU
sropsinHsA. [lomepeani pe3ynbTaTé MOTOPHHMX AOCHIIKEHb AM3CIBHUX JABUTYHIB 3
no0aBKaMU y BIIyCKHUM MaTpyOOK KOHBEPTOBAHOTO IMajuBa, HABITH OTPUMAHOTO TIPH
yacTKOBIH (5 — 8 %) KOHBepCii BUXiTHOTO MaJIMBa, MOKa3aIl MOXKJIMBICTD [2]:

- Ha 7 — 20 % miABUIIMTA €KOHOMIYHICTb JIBUTYHIB,;

- Ha 10 — 25% miaBUIIUTH OAMHUYHY TOTYXHICTh JBUTYHA,

- Ha 30 — 50% 3MEHIIUTH KOHIICHTPAIII0 OKCHJIB a30Ty Y BIJIMpPaIlbOBAHUX
razax JIB3.

[IpoBeneni  momepenHi  JOCHI/DKEHHS — MIATBEPAWIN  €(PEKTUBHICTD
3aMponoHOBaHOI cxeMu TepMoxiMmiuHoi koHBepcii B ETKII pi3Hux opraHiyHUX
TJIMB 1 BUSBHWIIM IIJISIXH IT1IBUIICHHS €(PEKTUBHOCTI ITPOIIECY.

30kpema, MONepeIHIMH JTOCIIKEHHSIMH KOHBEPCIi MPUPOIHOTO Ta3y 1 PIIAKUX
BYIJIEBOJHIB OyJI0 TOKa3aHO, 10 CTYMIHb 1X KOHBepcili mpu (IKCOBAHUX
TeMIlepaTypax 3HA4YHO BHIIA, HIK pPO3PaXyHKOBA 3 BUKOPUCTAHHSIM BIJIOMUX 3HAYEHb
eHeprii aktuBauii. B 3B’s3Ky 3 4uM, Oyj0 3po0JE€HO MPUMYIIEHHS, MIKPOIYTd
€JIEeKTPOTEPMIYHOIO KHUILISYOrO APy CYTTEBO BIUIMBAIOTh HA EHEPril0 aKTUBALli
MpOIIeCy 3a PaxXyHOK 30UTBIICHHS HIIJIBHOCTI pajuWKaiiB B 30HI ix maii. [lpuuomy,
3MEHIIICHHS €Heprii akTUBAIlll CIOCTEPIraioch Ha BENMUYUHY O1IbIry HiK 20%.

OTpumaHHS K, TOCTOBIPHHX JAaHHMX MO €HEPrii akTHBAIlli MpoIecy KOHBepCii
PI3HHX OPTaHIYHUX MMAJMB, € APXIBAKIUBOIO 337a4€i0 MOJANBIINX TOCHTIKEHb, 110
JO3BOJIUTh MIABUIIUTH €(EKTUBHICTh MPOIECY 1 OTPUMATH BHUXIJHI JaHl s

po3paxyHKy 1 KoHCTpytoBaHHs ycTaHOBOK 3 ETKIII 1151 KOHKpeTHOTO BUYy MaiuBa.
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BucHoBku. Ha OCHOBI BUKOHaHMX TEOPETHMYHUX 1 EKCHEPUMEHTAIbHHUX
JOCTIKEHb MOKAa3aHO, 1[0 BHUKOPUCTAHHS TEXHOJIOTIi MOMEepeaHbOi TEPMOXIMIYHOI
KOHBEpPCIi OPraHivHOIro NaJKBa B €JIEKTPOTEPMIYHOMY KUILISYOMY IIapi, ISl CUCTEM
’KUBJICHHS ICHYIOUHMX TETNIOCHEPTeTUYHUX YCTaHOBOK J1I03BOJISIE:

- CYTT€BO IMOKPAIIMUTH X TEXHIKO - €KOHOMIYHI 1 €KOJIOT1YH1 TOKa3HUKH;

- 3HAYHO PO3IIMPUTHU NAIUBHY 0a3y €HEPreTUYHOr0 KOMILIEKCY, 32 PaXyHOK
3ay4eHHs A0 HOro MaauBHOTO 0anaHCy HU3bKOCOPTHUX 1 HETPAAULIIMHUX MaJUB, 10
NOKpAIllUTh ICHYIOUY CHUTyaIlil0 13 3a0e3MeUeHHAM MNaMBHO—CHEPreTHUHUMU
pecypcaMu €KOHOMIKH YKpaiHu.
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METO/IUKA BUBOPY THUITY BE3/IPOTOBOI'O IEPEJJABAHHSA JTAHUX
Y CKUIAJIHUX YMOBAX

SAumxos Irop Oseropuy

K.T.H., TIOUEHT

Kupnora ®eaip Bosoanmuposn4

Bacunbuenko €nuzasera PomaniBHa

Crynentu

XapKiBCbKUI HAlLlIOHAIBHUN YHIBEPCUTET PaAi0CICKTPOHIKU
M. XapkiB, YKkpaina

Beryn. Cepen 3ax0/iB 111010 CKOPOYEHHS BUTpAT BOJM, a BOHM csiratoTh 49 %,
0 € HaWOUIBIIMM TOKa3HUKOM B €Bporelicbkomy (Co103i, HaWBAKIUBIIIUM €
CTBOPEHHSI Ta BIPOBAJKEHHS aBTOMAaTUYHOTO KOHTPOJIIO I[LOTO MPOLECY, a TAKOK
BIIPOBA/HKCHHS IIEHTPAII30BAHOTO YIPABIIHHS 3aX0/JaMH, III0 OXOIUTIOIOTH yCi 110Ul
MEpEeXKi Ta BOJOINPOBIHI By3au. OJHUM 13 KPOKIB aBTOMAaTH3allli € BCTAHOBJICHHS
JaTYMKIB Ha TpyOW, AKlI OyAyTh MpOKJIaJE€HI B MaillOyTHROMY, a caMme JaTYUKU
KOHTPOJIIO TeMIEpaTypu Ta TUCKY. BOHU TOMOMOXYTh y JAUCTAHI[IHHOMY pEKHMI
BIJICT€KUTH 3MEHUIEHHSI TUCKY B NIE€BHIM YacTUHI TpyOU, Ta TUM CaMUM IOKa3aTu Jie
ctanocd il nportikanHa. OJIMH 3 HaBaroMimux KPOKIB I1e 00paTy OJUH 3 CIOCO0IB
0e3pOTOBOr0 NepenaBaHHs JaHUX. Y KOXXHOMY 3 HUX € SIK CBOI IEpeBaru, Tak 1
HeoIKU. J[JI1 BOpPOBAJKEHHS OUCTAHUIMHOTO 3B’SI3KY PO3IJISTHEMO TPHU OCHOBHI

criocobwm Taki K wi-fi, bluetooth ta zigbee.

Meta po6oTu. Y pob0OTI MPONOHYETHCS 3AIMCHUTH aHa3 METOJUKA BUOOPY
TUly OE3ApOTOBOTO TMEpeJaBaHHS JaHUX Y CKIAJHUX YMOBax, a caMme IIiJ dac
BOJIOTIOCTAYaHHS BOAM Y MariCTpajlbHUX Mepekax. AKTYyaJIbHICTh TEMHU IIOJIATA€E B
TOMY, IO IMOJHS BETWKA KUIBKICTh BOJU BHUTPAYAETHCS UYEPE3 MOMIKOKEHHS Y
BOJIONIPOBO/II, @ II€ B CBOIO UEPTY MPU3BOJNUTH J0 BEIUKUX (PiHAHCOBUX BHUTpaT. TOXK
OCHOBHOIO METOIO € 3MEHIIMTH 111 BUTPATH Ta 30€perTd BOY, ISl IbOTO JOIIHHO
BUKOPHCTOBYBATH TIEPENIOBI CUCTEMHU OE37pOoTOBOI mepenavi naHux. [IponoHyeThcs
BUKOPHCTOBYBATH JATYMKHU JIJIS aHAIII3Y CTaHy BOJOMPOBOIY. AKTyaJIbHUM € € BHOIp
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0e3ApOTOBOTO MepeAaBaHHs JAaHUX MDK JaTYMKaMHU Ta CEPBEPOM JUIsl ONTHMI3allli,
HAJIAHOCTI, 1HCTIEKIIIi Ta MIABUIICHHS TOYHOCTI MOHITOPHHTY BOJOIPOBOIY. Tomy
OCHOBHHM 3aBJIaHHSM € BHOIp 3 TPhOX HaWKpaIIUX METOAIB MepelaBaHHs JaHUX, a
came Takux sk wi-fi, bluetooth ta zigbee.

PesyabTtatTn Ta oOroBopennsi. CriouaTky OyJe TNpOBEIEHO aHai3
0COOJIMBOCTEM TEXHOJIOT1i 6€3pOTOBOIO MepenaBaHHs JaHux bluetooth.

Texnomnoris BlueTooth (ctanmapt IEEE 802.15) crana mepiioro TEXHOIOTIETO,
IO JI03BOJISIE OpPTaHi3yBaTH O€3/IpOTOBY MEPCOHAIBHY MEPEXKY IepefaBaHHs JTaHUX
(WPAN Wireless Personal Network). Bona no3Bonsie 3aiiicHIOBaTH TepeqaBaHHS
JAHUX Ta TOJIOCY 3a paJioKaHalioM Ha HeBenuki BiactaHi (Big 10 m go 100 m) y
niama3oni vactotu 2,4 I'Th 1 3'egHyBaTH MEpCOHANIbHI KOMITHOTEPH , MOOUIBHI
TenedOHU Ta 1HILI MPUCTPOI 3a BIACYTHOCTI IPSIMOi BUAUMOCTI.

Texnonoria BlueTooth minrpumye sk 3'€HaAHHS THUIy «TOYKa—TOYKa», TaK 1
«Touka—0Oarato To4ok». /[Ba abo Oiibllle THX, XTO BHKOPHCTOBYE OJMH 1 TOH JKe
KaHaJl MPUCTPOIO YTBOPIOIOTH MiKOMepexy (piconet). OauH 13 MPUCTPOIB MPAIIOE K
OCHOBHHMI (master), a iHmI - Ak migersi (slave). B oguiii mikomepexi Moxke OyTH 70
CEMHU aKTHUBHUX MUIErJIUX MPUCTPOIB, MPU LbOMY I1HII MIJErdl MNPUCTPOi
nepeOyBarOTh y CTaHl MapKyBaHHA, 3aJUIIAIOYUCh CUHXPOHI30BAaHUMHU 3 OCHOBHHM
npuUCTpoeM. Bzaemojirodi  MKOMEPEXKI YTBOPIOIOTH  «PO3MOJIIEHY  MEpPEKy»
(scatternet). YV KOXHIA MNIKOMEpexXi i€ JHIIE OJWH OCHOBHUW MPUCTPIH, OIHAK
MIAMOPSJIKOBaHI MPUCTPOI MOXKYTh BXOAUTH N0 PI3HUX IMikoMmepexk. Kpim Toro,

OCHOBHMI MPUCTPIH OJIHIET MIKOMEPEKI MOKe OyTH MIAJIETNINM B iHIIMK (puc. 1).
w A &
@ / / \\ @ @ @
® $6o0% oo
)

Puc. I.HiKOMepema i3 miuIerJIMMu NPUCTPOSAMHU: a) 3 OAHUM MiJIErJIUM

NMPUCTPOEM; 0) IeKIBKOMA; B) PO3MOAIEHA MepesKa
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Binomo, mo y BlueTooth 1 Wi-Fi BukopucToBy!OTH OIMH 1 TOH XK€
Hemnensiitauit nianazon 2,4 ['Tu. OTxe, y Tux Bunaakax, koiau BlueTooth-mpuctpoi
3HAXOJAThCS B 30H1 i mpucTpoiB Wi-Fi Ta 31iiicHIOIOTE OOMIH JJaHUMH M1 CO00¥O,
[[e MOXE MPHU3BECTU [0 KOMi3ii Ta BIUIMHYTH Ha Mpame3faTHICTh MPUCTPOIB.
Texnonoris AFH no3Bossie yHUKHYTH TOSIBU KOJII31H: 111 4ac oOMiHy 1HGOpMAIII€l0
st 6opoteOM 3 iHTepdepeHiiero TexHosoris BlueTooth  BukopucToBye
cTpuOKomoaiOHy Tiepe0y/IoBy 4YacTOTM KaHaldy, MiA Yac BHOOpPY $KOi He
BpPaxOBYIOThCSI YACTOTHI KaHAJIU Ha AKUX OOMIHIOIOThCS JaHuMu npuctpoi Wi-Fi. Ha

pHC. 2 MpouTIOCTpOBaHO MpUHLMUI Aii TexHomorii AFH.

# r
2,480 2,480
] - [ ]
== == [ |
GH = = - = =
winE i
| == - = =
= =
. = ok
?|4-.l:l- - ?_-4'.1
- Time
LB 1] WLAM LAy WLAN

1]
Puc. 2. llpunuun aii rexnostorii AFH: a) koui3ii; 0) yYHUKHeHHS KOJIi3iil 3a

AOMOMOTO0I0 AJANITUBHOI Mepe0y/I0BH YACTOTH KAHAJLY

Jami Oyne 3A1CHEHO aHalll3 OCOOJMBOCTEM TEXHOJIOTIT 0e3apOTOBOTO
nepeaaBanHs ganux Wi-Fi.

Wi-Fi-cymicHe oOmagHaHHs y OUIBIIOCTI  PO3POOHUKIB  ACOIIFOETHCS
HacaMmIiepes; 3 OpraHi3alll€l0 TOYOK JOCTymy s Buxoxy B IHTepHer 1 3
aboHeHTChKUM obnagHanHsAM. Cliijl 3a3HAYUTH, 110 1HAYCTpPis BOYJIOBAaHUX CUCTEM HE
oOiiiia cBoero yparotw crangapta IEEE 802.11 a, b 1 g. Bxke 3apa3 Ha npomy
CErMEHTI PUHKY € MPOIMO3HIIii, 110 JO3BOJISIFOTH 3pOOUTH Oyab-sakui npuctpiit Wi-Fi-
cyMmicHuM. Moga iine npo OEM-moaymi cranaapty IEEE 802.11 b, 1o cknany sikux
BXOJSITh: TpUiiMad, mpouecop OOpoOKH [OAATKIB 1 BHUKOHAHHS MPHUKIATHOTO
3aBiaHHsA. TakuM YUHOM, Il MOZYJI1 SIBJISIFOTH COOOIO MOBHICTIO 3aKiHUEHE PIlLICHHS,
IO JI03BOJISIE ICTOTHO CKOPOTUTH Yac 1 BapTicTh peanmizamii Wi-Fi-cymicHocTi

po3pobiiroBaHoro BupoOy. B ocHoBHoMy OEM-monyni crangapty IEEE 802.11 b
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IHTErpyIOTbCS B BHPOOW ISl BIAMAJIEHOTO MOHITOPHHTY Ta YIPaBIIHHS depes
Iarepuer. Jna migkmouenas OEM- monyns cranmapty IEEE 802.11 b 1o BupoOy
BUKOPUCTOBY€ETbCS TOCHIIOBHUN 1HTepdeiic RS-232, a ynpaBiiHHS MoaysieM
BukoHyeTbcsa AT-komangamu. Maxkcumanbia Biactanb Mibk OEM  monynem
crangapty IEEE 802.11 b 1 Toukoro JOCTYIy IiJi Yac BUKOPHUCTAHHS CIEIIaJbHOT
BUHOCHOI aHTEHHW Moxe cTaHoBuTH 10 500 M. B mpumimeHHsIX MakcUMalibHa
BijicTaHb He nepesuirye 100 M, a mpu HaAsIBHOCTI MPSIMOi BUIUMOCTI 301JIBIITY€ETHCS 10
300 M. IctorHUM HemomikoM Takux OEM- MopyJiiB € X BUCOKA BapTiCTh.

Takoxx Oynme 3IIHCHEHO aHaji3 OCHOBHHUX TEXHIYHUX XapaKTEPUCTHK

crangaptiB IEEE 802.11 a, b1 g (puc. 3).

Crangapt | IEEE802.11b | IEEE802.11a | IEEE802.11g
HacToTHbI Anana3soH 2,4-2,4831Ty 5,15-525'11n 2,4-2,483 Ty
567-5,85 Ty
Metog focTyna K paguokaHany CSMA-CA CSMA-CA CSMA-CA
Metog Moaynaumu BPSK, CCK OFDM OFDM
MakcumanbHas CKOpOCTb nepegayu 11 Mbut/c 54 M6ut/c 54 MbuT/c
Konuuyectso aboHeHTOB Ha OAUH KaHan 64 64 64
JlanbHoCTb CBA3Y B NOMELLEHUAX 20-100m 10-20 ™ 20-50 m

Puc. 3. OcHoBHi TexHivyHi xapakrepuctuku cranaapris IEEE 802.11 a,bi g

OcranHiM Oyjae 3a1MCHEHO aHali3 OCOOJMBOCTEM TEXHOJIOTIT 0e3ApOTOBOIO
nepeiaBaHHs JaHuX zigbee.

[TosiBa TexHousorii ZigBee oOymoBieHa, mepin 3a BCe, TUM, IO IS JEIKUX
JOMATKIB (HAmpUKJIAJ, JJIS BIJJAAJICHOTO YINPAaBIIHHS OCBITICHHSIM a00 rapaKHUMH
BOpoTaMu, a00 3unTyBaHHs 1H(OpMaIli 3 JaTYMKIB) OCHOBHUMH KPUTEPISIMU IT1]1 Yac
BUOOpPY TEXHOJOTii Oe3ApOTOBOro TMepelaBaHHs € Maje EHEeProcroXUBaHHS
amapaTHOi YacTWUHHU 1 ii HM3bKA BApTICTh. 3 I[LOTO BHUILIMBAE Maja TMPOIyCKHA
3MaTHICTh, TaKa sKa B OUIBIIOCTI BHUIIAJKIB CICKTPOKUBJICHHS JaTYHKIB
3IMCHIOEThCS B BOyAoBaHOi Oarapei. Hac pobOTH BiJ SIKOT Ma€ NEPEBUILYBATH
KUIbKa MICSIIB 1 HaBiTh POKiB. TakuM YWHOM, IIOMICSYHA 3aMiHa Oatapei is
JaTYMKa BiJIKpUBAHHSA-3aKpUBAHHS TapaXHUX BOPIT KapAWHAJIBLHO 3MIHHTH

CTaBJICHHS KOpHCTyBaua /0 O€3ApOTOBUX TEXHOJOTIH. ICHyroui 3apa3 TexXHOJOrii
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o6e3nporoBoro mnepenaBanHs manux BlueTooth 1 Wi-Fi we BignmoBimamm mum
KpUTEpIisiM, 3a0e3neuyoun nepeaBaHHs JaHUX Ha BUCOKUX IIBHAKOCTSX, 3 BUCOKUM
PIBHEM €HEProClOKUBAHHA 1 BAPTOCTI anapaTHOl YaCTHHH.

Texnonorist 06e31poTOBOrO mepeaBaHHs JaHux ZigBee, 3amponoHoBaHa
anbsiHCOM ZigBee, BU3Hayae piBHI MOJIEJIl B3a€MO/II, 10 SIKUX BITHOCSATH MEPEKEBUIM
piBEHB, PiBEHb O€3IIEKH, PIBEHb CTPYKTYpPU MPOTrpaMu 1 piBeHb MPOQII0 Mporpamu.
MepexxeBuii piBeHb TeXHOJIOTiI Oe3lpoToBOoro mepemaBaHHs ngaHux ZigBee
BIJIMOBIA€ 3a BUSIBICHHSA MPHUCTPOIB 1 KOH(QIrypalito Mepexi 1 MIATPUMYE TpH
BapiaHTH TOMOJIOTIT Mepexi.

Jlnst 3a0e3neveHHs HHU3BKOI BAapTOCTI I1HTErpauii TEXHOJIOTil Oe3qpOoTOBOro
nepenaBanHs ZigBee y pi3Hi gonmatku ¢i3MuHa pearizailis anapaTHOI YacTUHU
cranaapty IEEE 802.15.4 BUKOHY€THCS B ABOX BUKOHAHHSX: MIPUCTPOi 3 OOMEKEHUM
Habopom ¢yukiii (RFD) 1 nosuicTio dynkuionansHi npuctpoi (FFD). Ilig wac
peanizanii OAHIET 3 TOMOJOTIA Mepexi, MOTpiOHA HAsBHICTb, MPUHANWMHI, OJHOTO
FFD- npuctpoto, 1110 BUKOHYE pOJIb MEPEKEBOTO KOOPAUHATOPA.

Kpim noxiny npuctpoiB Ha RFD 1 FFD, anssincom ZigBee Bu3Ha4yeH1 TpyU TUITH
JIOTIYHUX TNpUCTPOiB: ZigBee-koopaunaTop (y3romXyBalbHUU TpUCTpiit), ZigBee-
MapmipyTuzatop 1 KiHineBud npuctpii  ZigBee. Koopaunatop  3miiicHIOE
1HIIIAMI3aIlil0 MepexKi, YIpaBIiHHS By3JaMH, a TakoX 30epirae iHdopmarlito mpo
HAJTAIITYBaHHS KOXKHOTO BY3Jla, MPUETHAHOTO 10 Mepexi. ZigBee-mapmpyrtuszatop
BUIMOBIZIa€ 32 MapIIPyTHU3AIiI0 TMOBIAOMIICHB, IO IEPEIAIOThCA MO MEPEkKi Bif
OJIHOTO BYy3J1a 710 iHIIOrOo. [1i/1 KIHIIEBUM MPUCTPOEM PO3YMIIOTh OyAb-SKHI KIHLIEBHI
MPUCTPI, mpueaHaHui 10 Mepexi. [1ia yac moOya0BH Mepeki 3 TOMOJIOTIE «KOKEH
3 KOKHUM» TIepe/ada TOBIJOMJICHb B OJHOTO By3jJa MEPEXi 0 IHIIOTO MOXE
3M1MCHIOBATHCS 3a PI3HUMM MapIipyTaMH, IO JI03BOJisiE OyayBaTH PO3MOJIUICHI
Mepexi (00'eIHYIOTh KIJIbKa HEBEJTUKUX MEPEX B OJJHY BEJTUKY — KJIACTEpHE JEPEBO)
3 YCTAaHOBKOIO OJIHOTO By3Ja BiJ IHIIIOTO HA JOCHTHh BEJIMKIHM BiACTaHI 1 3a0e3meunTu
HaJIIMHY JJOCTaBKY MOB1JJOMJICHb.

Tpadik, mo mepemaeTbcss mo Mepexi ZigBee, sk mpaBuio, MOAUISIOTH HA

NeploIUYHUH, NEepEePUBYACTHI 1 TOBTOPIOBAHUM (IO XapaKTePU3YETHCS HEBEIUKUM
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YaCOBHUM IHTEPBAJIOM MK MOCHUJIKaMU 1H(GOPMAaLIHHUX MOBIIOMIIEHB). 3BUYAWHO Y
BUIAJKYy, M0 PO3TJSIAAETHCSA, MIAXOAWTh Mepiiuii BapianT. [lepiogumunuii Tpadik
XapaKTepHUM JJI1  JOAATKIB, B SKUX HEOOXIJTHO JUCTaHLIMHO OTPUMYBATH
1H(bOpMaIlit0, HAIIPHUKIIA, BiJ OE3APOTOBUX CEHCOPHUX JAATUMKIB a00 JTIUMIBHUKIB. Y
TaKuX JojJaTKax OTpUMaHHS 1H¢opmMalli BIg JaT4ydKiB a00 JYMIBHUKIB
3MIMCHIOETHCSI HACTYITHUM YMHOM. Bynb-sSKuil KIHIIEBUM MPUCTPIN, B SIKOCTI SIKOTO y
BUIIAJIKY, 110 PO3TIIAAAETHCS, BUCTYMAE Oe3apoToBuil Aatyuk. [lepeBaxHy 4acTUHY
yacy poOOTH TEXHOJIOTIYHE OOJagHaHHS TIOBMHHO 3HAXOAMUTBHCS B PEKUMI
«3aCHHAHHS», 3a0€3MeUyl0Yd THM CaMHUM JYy>K€ HU3bKE eHeprocrnokmBaHHs. s
nepaaBaHHs 1H(OpMaIli KIHIEBUHA NPUCTPIA B MEBHI MOMEHTH 4Yacy BHUXOIUTH 3
PEXKUMY «3aCHMHAHHS» 1 BUKOHYE TOIIYK B pajaioedipi CHeniaJbHOTO CHUTHATY
(Masika), mepesaHoro MPUCTPOEM YIPaBIiHHA Mepexero (ZigBee-KoopAHMHATOPOM
abo ZigBee- MapuipyTu3zaTopom), 10 K01 IpUEIHAHUN 0e3ApOoTOBOI JiuriIbHUK. [1i
yac HasSBHOCTI y paaioedipi cHeriaabHOr0 CUTHANIY (Masika) KIHIEBHM HpUCTpid
3M1ICHIOE TIepenaBaHHs 1HQOpMaLli NPUCTPOIO YHPABIIHHSI MEPEXKEI0 1 BIAPa3y X

IICPCXOOUTh B PCIKUM «3dCHHAHHA» JO HACTYIIHOI'O CCAHCY 3B'5[3Ky.

BucnoBku. VY po0OoTi mpoaHandizoBaHO TPU TEXHOJIOTIT O€3ApOTOBOTO
nepenaBanHs nanux Taki sgk: ZigBee, BLUETOOTH Ta WI-FI, momao MoximuBOCTI iX
BUKOPUCTAHHA Y METOAMII i1 BUOOpPY O€3IpOTOBOrO MEpeJaBaHHS [aHUX Y
CKJIQJIHUX YMOBAaX.

MoxHa 3poOUTH BHUCHOBOK, III0 HAMKpal[ol € TEXHOJOTis Oe3apOoTOBOTrO
nepeaBaHHsl JaHuX, ska OyJe BUKOPUCTaHA y I MeTOoaull JUisi BUOOpY
0e31pOTOBOTO TIEpEIaBaHHs TaHUX y CKJIAIHUX YMOBaX, CTaHe TexHooris ZigBee.

[i ocHOBHI mepeBaru moJAraroTh y uyaci Ge3nepepBHOI AaBTOHOMHOT poOOTH Ta
MaKCUMaJIbHOIO KIJBKICTIO MIATPUMKH BY3JIB Yy MEpeXi, M0 MiATBEPIHKYETHCS

maHuMu taoir. 1.
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Taonuuga 1

Jani npo TexHoJI0rii 0€3POTOBOI0 NMepeaaBaAHHS JAHUX

Texxonorua ZigBee Wi-Fi Bluetooth

Gecnposognoi nepegaun | (IEEE 802.15.4) (IEEE 802.11b) (IEEE 802.15.1)

AaHHbIX (cTanpapr)

YacTotHbiit gnanason 24-24831Ty 24-24831Ty 24-24831Ty

lMponyckHan cnocoGHocTs,

KBUT/C 250 11000 7231

nronidimant i 32-64 Gonee 1000 Gonee 250

Bpema HenpepbisHoii,

aBTOHOMHOW paboTbl o1 100-1000 05-5 1-10

Barapen, aHn

MaKcumansHoe KonuyecTso

yanos 8 cemt 65536 10 7

AunanasoH gencTems, M

(cpearme sHauenws)* 10-100 20-300 10-100

O6nacTi npuMeHerna Y nanerbiit naya MynbTv 3amewenne

MOHUTOPUHT HOM MK opMaLMm NPOBOAHOTO
M ynpaBnesme (WnTepHeT, anexTpontas coeuHeHna
noyTa, BUjeo)
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VIIK 3954
IE [TPO HOBI KJIACHA THTETPOBAHUX HEITOBHUX HESIBHUX
3BUYAVHUX JUPEPEHIIAJIGHUX PIBHSIHD

Kanaiina Ouexkciit @eodinoBuy
KaHa. pi3-MaT H., TOUEHT

KuiBcpknit Haronansanit
yHiBepcuteT iMeH1 Tapaca IlleBuenka
KwuiB, Ykpaina

3 Hazoou OHs HaAPOOIHCEeHHS
00po2oi oHyuenvKu Jlenouku

Beryn. [HTerpyBanHs, xoua 0 B KBagparypax, Au(depeHllaJbHUX PIBHAHb —
JIOCUTh aKTyasibHa 3ajaya. ToMy 3HaXOJKEHHS HOBUX KJIACIB IHTEIPOBHUX PIBHSHD
ABJISITUMETHCSI TOMITHUM JOCATHEHHSAM B T€OP1i AU(PEpEHIIaNbHUX PIBHAHbD.

Mera. VY3aransautu Bimomi nBa kiacu (Kamaiipa. 1987, 1997) inTerpoBHuX
HETMOBHUX HESBHUX 3BHYAWHUX AU(PEPECHIIAIBHUX PIBHSIHbD.

Meroa. Toil ke, 0 ¥ NMpU 1HTErpyBaHHI PIBHAHb, 3AJIEKHUX JIUIIE BiA
CTapIoi MOXiAHOI, Ta PIBHAHD, 3aJICKHUX JIMIIIE BiJ HE3AJIEKHOI 3MIHHOI Ta CTapIIol
MOX1HOT.

Pe3yabTar. JlociipkeHO Ha mpeaMeT IHTErPOBHOCTI B KBajApaTypax Kiac
PIBHSIHB, 3QJIEKHUX JIUIIE BiJ IHTETPOBHOTO AU(EpEHINIaIbHOTO BHpa3y, a TaKOX
KJIaC pIBHSIHb, 3al€KHUX JIMIIE BiJ HE3aJIEKHOI 3MIHHOI Ta I1HTETPOBHOIO
nudepeHIliaIbHOr0 BUpasy. A came, PO3TJITHEMO JiBa HACTYMHI KJIACH BEKTOPHHUX
nudepeHIiaIbHUuX PIBHSIHb.

1. PiBHsIHHS (3aJI€KH1 JIMILIE B IHTEIPOBHOTO AM(EpEeHIIaIbHOTO BUPa3y;

y3araJbHECHHHS PIBHSHHD, 3aJICKHUX JIUIIE BiJ] CTAPIIOl MOX1THOT)
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FGT(y)=0= f(y)=y"(Xe;, o; —const =y = p(x, C),

(C - Bektop moBUTbHHMX cTanux). Hampukman, npu f(y)=1 y-q(x), ne |, -

m
JTHIAHUN omepaTtop 31 CTaTuMH Koe(illleHTaMHd, MaTUMEMO MHOXKUHY J1HIHHUX

PIBHSIHB

def

I,y =a(X)+a =G (x)
31 cramumu Koedimientamu, Tak mo y=U(X)C+y,(x), U(x)-dynramMenTanbpna
MaTpulsd po3B’A3KiB, C—BEKTOp JOBUIBHUX CTaJIUX, Y,(X)— BIINOBIAHUN YaCTHHHUN

PO3B’SI30K HEOJHOPIHOTO PIBHSHHS.

2. PiBHsHHS (3aJieXKH1 JUIIE BiJl HE3AJIEKHOI 3MIHHOI Ta 1HTETPOBHOTO
nudepeHIiaIbHOTO BUPa3y; y3aralbHEHHS PIBHSAHD, 3aJICKHUX JIMIIE Bl HE3aJIEKHO1
3MIHHOI Ta CTapIIOi MOXIJIHO1)

F(x, 7 f(y))=0= f(y) =y~ (N5 (x) =y =@ (x,C).

OOroBopenHsi pe3yjbTary. [ paHUYHO TOMOBHEHO BiJIOMI YaTWHHI BUMNAJKU

JIBOX 1HTETPOBHUX KJIAC1B HEMIOBHUX HESABHUX 3BHYAMHUX JTU(EPEHIIATILHUX PIBHIHb.

BucHoBku. Po31MpeHo0 MOXKIIMBICTh IHTETPYBaHHS B KBaJpaTypax HEMOBHUX

HESBHUX 3BUYANHUX qu(epeHIiaJbHUX PIBHIHb.

Cnucok jgiteparypu/Bibliography
1. JIsmko WM. bospuyk A.K., T'ait A.I'., Kanaitna A.®. Marematuueckuii
anamu3 (B 3-x wyactax). Y. 3. K.: TomoBHoe wusznarenbctBo W3paTenbckoro
00’eqnuenns «Buma mkomay. — 1987. — 344 c.
2. T'onogau I'. I1,, Kanaitna O.®. (1997). 36ipauk 3aaa4 3 AudepeHIiaIbHUX Ta

iHTerpansHux piBHAHB. K.: «Texnikay. 288 c.
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POPULATING IN THE NORTHWESTERN REGIONS OF AZERBAIJAN
AND FACTORS AFFECTING THIS TENDENCY

Huseynova Bayimkhanim Alirza

Scientific worker

Azerbaijan National Academy of Sciences,

Institute of Geography named after acad. H.A. Aliyev
Baku, Azerbaijan

Introduction. The family originating from the Latin term “familia” is a group
of people who are either related by consanguinity or affinity [2, p.28-29]. The family,
which is one of the primary components of the social structure of any society, has a
special role in social and demographic development. Thanks to families, human
generations change and replace each other. The succession of human generations is
the basis of the country's socio-economic power [1].

In demographic research, the family is factored in to be the essential driving
force of natural reproduction. The alteration in the composition of the family, namely
demographic indicators such as marriage, divorce, birth, death, infant mortality, and
other indicators scrutinise here. As a result of these demographic indicators, the
composition of the family changes, and as a result, new forms of family emerge.
Generally speaking, families are divided into 2 essential groups: nuclear and
extended families [4, p.7]. It is commonly known that the nuclear family is the most
widespread family type that contains a father, mother and unmarried children. On the
contrary, extended families are a group of people who unite 3 or more households. As
a rule, in developed countries of the world, nuclear families are prevalent whereas
extended families are widespread in several developing countries and in

underdeveloped countries.
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In the statistical materials of some world countries, the term family is replaced
by the term household. However, it is emphasised by some scholars that the concepts
of the family and household have a different meaning. In the year 1994, Desai
defined a family as a single entity of two or more persons united by marriage, blood,
adoption, or consent, in consultation with, and interconnected with, a single
household [9, p.307]. According to Park households are individuals living together
and eating from a common kitchen [6]. Similarly, from Willekens’s point of view
[10], households are usually made up of several people who share a living space or
part of living space and share food and perhaps other necessities of life. A residential
unit is a house, apartment, mobile home, a group of rooms or a room located as a
separate living area. A household can consist of a single-family, several families (for
example, a large family) or a family (families) and non-relatives (for example, a
tenant).

In Azerbaijan, the term household is widely used instead of the term family in
static materials. One of the issues of special interest is the study of household
dynamics of minority ethnic groups in Azerbaijan which is a cosmopolitan country.

Aim of the study. The primary purpose of the study is to investigate the
changes in the family composition of minority ethnic groups living in the
northwestern regions of the Republic of Azerbaijan and the factors that play a crucial
role in this process.

Materials and methods. In order to conduct research the comparative
analysis, mathematical-statistical and survey methods were used.

The database of the research is based on the census materials of the Republic of
Azerbaijan, research works conducted by foreign and local researchers on the
relevant topic.

Results and discussion. The Shaki-Zagatala economic region, which covers
the northwestern regions of the Republic of Azerbaijan, is one of the regions
distinguished by the diversity of the ethnic composition of the population. Almost
one-fifth of the total population in the region, which covers 10,2 thousand kilometres
of the territory of Azerbaijan and 630,4 thousand people of the country’s total
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population, was accounted for by the ethnic minorities. The region consists of 6
administrative districts including Balakan, Gakh, Gabala, Oghuz, Shaki and Zagatala
administrative districts. The ethnic composition of the region is dominated by Avars,
Inghilois, Lezgins, Tsakhurs and Udi people. The Avars populate primarily in the
Balakan district, Inghilois in the Gakh and partly in the Balakan district, Tsakhurs in
the Zagatala and Gakh district, Udi people in the gabala and partly in the Oghuz
district. However, the Lezgins settle in almost all districts [5, p.71-72; 3].

According to the analysis, being as a negative demographic situation, the
number of single-member households increased among ethnic minorities, with the
exception of the Tsakhurs and other unnamed minority ethnic groups and national
minorities. According to the survey, the substantial reason for the increase in the
number of families with one member was that young people did not live with their
parents and that one of the parents died in a family consisting of a husband and wife.

As for the two-member families, there was a decrease in the indicators of the
Avars, Inghilois and Tsakhurs, however, this figure for Udi people and Lezgins
underwent a slight rise. Interestingly, there was an increase in the number of
households with 3 and 4 members, with the exception of the Inghilois. This was due
to the intensity of migration processes among the Inghilois and the consequent

decline in marriages.

Table 1

Changes in the national composition of households
5 £ o 2 2 2 o $£%5 g
8 @ ) @ @ o = C = )
o] Qo o] Q e 8 > o B E
By 5 E E £ £ s g S E-h
region E S g £ £ g 2 o £ E 3
H o~ ™ < o o E E % £ 2
(2] D (2] (2] (2] (2] D (o) (o) (2] (2] (2] (2] (o]
(2] o (2] o (2] o (2] o (2] o (2] o (2] o
(o] (o] (o] o (2] (2] (o] (o] o
—i [\ —i N —i N i N i N — N i N
Avar 545 | 685 | 793 | 762 | 1032 | 1198 | 2196 | 2765 | 2118 | 2336 | 2708 | 2462 | 54 | 4,8
Inghiloi | 206 | 221 | 240 | 213 | 344 | 279 | 643 | 452 | 569 | 315 | 583 | 320 | 47 | 42
Lezgin | 119 | 210 | 187 | 291 | 291 | 468 | 686 | 1101 | 982 | 1072 | 1311 | 1389 | 7,7 | 63
Tsakhur | 113 | 104 | 170 | 111 | 214 | 251 | 513 | 606 | 557 | 508 | 906 | 643 | 6,4 | 55
Udi 57 | 141 | 100 | 133 | 89 | 105 | 144 | 167 | 191 | 165 | 280 | 205 | 47 | 41
Others | 140 | 78 | 95 | 57 | 85 | 80 | 116 | 104 | 154 | 102 | 236 | 159 | 7,0 | 64

*As the 2019 census materials are not ready, the data were provided for the year 20009. [7, 8]
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Although there was a positive trend in the Avar and Lezgis households with 5
members, there was a negative trend in others’ indicators. Compared to 1999, there
was a decrease in 2009 in families with 6 or more members (excluding Lezgins). This
Is the result of the replacement of more complex families with simple ones than in
previous years. Generally, the average number of members in households of all
ethnic groups decreased (Table 1).

Provided that we pay attention to the change in the national-ethnic composition
of households by administrative districts, the number of 1-member households
increased in Balakan, Gakh, Gabala and Shaki districts being a negative demographic
trend, while the number of 2-member households decreased in Balakan, Gakh, Oghuz
and Zagatala districts. increase dynamics in 3 and 4-members households continued
at almost the same pace. In other words, with the exception of the Balakan and Gakh
districts, an increase was recorded in other administrative districts. As for families
with 5 or more members, it can be noticed that there was a decrease in such families
in all administrative districts as a result of the reduction of the complex family
structure. As a consequence of this, the average number of household members also
declined (Table 2).

Cadval 2

Changes in the national composition of households by administrative districts
o % » » n O %E S »
3 5 & & 5 5 |RE 93
Qo Qo Qo o £ <% E O « O
£ £ = £ £ £ S =385
E ) ) ) ) '8 qE) T 8 c 3
E £ € £ = s g 2E 33
o~ ™ < [To) © [ E, e <
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(o2} o (o2} o (o2} o (2] o (o2} o (2] o (2] o

(o} o (o} o (o} o (o] o (o} o (o] o (o] o

i N i N i N i N i N i N i N
Balakan | 338 | 399 | 503 | 406 | 732 | 670 | 1592 | 1458 | 1456 | 1317 | 1938 | 1575 | 4,7 | 4,6
Gakh 189 | 254 | 302 | 277 | 427 | 369 | 698 | 629 | 635 | 472 | 757 | 566 | 44 | 4.2
Gabala 91 | 231 | 196 | 286 | 277 | 427 | 626 | 982 | 852 | 960 | 1618 | 1520 | 55 | 5,1
Oghuz 71 | 70 | 126 | 119 | 155 | 169 | 306 | 306 | 456 | 382 | 648 | 511 | 50 | 4,9
Shaki 54 | 73 | 104 | 158 | 142 | 220 | 353 | 501 | 485 | 434 | 842 | 541 | 56 | 4,8
Zagatala | 437 | 412 | 755 | 596 | 1013 | 1025 | 2271 | 2383 | 2344 | 1941 | 3293 | 2256 | 4,9 | 4,6
?eéion 1180 | 1439 | 1986 | 1842 | 2746 | 2880 | 5846 | 6259 | 6228 | 5506 | 9096 | 6969 | 5,0 | 4,7

*As the 2019 census materials are not ready, the data were provided for the year 2009. [7, 8]

In addition to the mono-ethnic families mentioned above, the dynamics of the

number in multi-ethnic families are fairly intriguing. Multi-ethnic families are
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families whose members belong to different national-ethnic groups. The main reason
for the formation of such families in the country is usually explained by the national
and ethnic diversity of those who get married. The majority of such families are
married to Azerbaijanis. Undoubtedly, households in this group cannot consist of one
person. It is striking that the number of such families decreased in almost all
administrative districts and in all households, only in the Gabala district there was an
increase in all households in this group (Table 3). According to the results of our
survey, there are several reasons for this process. Firstly, the majority of Lezgins in
the Gabala district marry Azerbaijanis, secondly, during the census, ethnicity in many
households was indicated as Azerbaijani or representative of any ethnic group and

other cases can be noted.

Table 3
Changes in the number of the multi-ethnic households by administrative
districts
[<5)
5 £ o 2 o L o 555 g
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(o] o (o} o (o} o (o} o (o] o (o} o (o} o
— N — N — N — N — N — N — N
Balakan - - | 97 | 58 | 163 | 118 | 374 | 200 | 364 | 217 | 562 | 347 | 52 | 53
Gakh - - 41 44 77 57 133 128 142 115 220 189 51 5,0
Gabala - - 25 43 48 88 136 227 175 204 319 444 5,8 58
Oghuz - - 36 32 58 66 138 117 191 160 283 214 53 5,3
Shaki - - 44 36 64 51 134 135 179 124 364 233 5,9 55
Zagatala | - - | 158 | 62 | 281 | 117 | 632 | 257 | 606 | 187 | 889 | 364 | 51 | 52
By region - - 401 | 275 | 691 | 497 | 1547 | 1064 | 1657 | 1007 | 2637 | 1791 | 5.3 54

*As the 2019 census materials are not ready, the data were provided for the year 2009. [7, 8]

Conclusions. As a consequence, the average number of members of a
household for each minority ethnic group in the region declined, analogically, this
situation reflected itself in the administrative districts of the region. In multi-ethnic
families, this figure increased for Balakan and Zagatala districts, decreased for the
Shaki and Gakh districts, and remained stable for the Gabala and Oghuz districts. The
decrease was mainly due to intensive migration processes in the region. Except for
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the Avars and Lezgins, the number of families with 5 or more members decreased,
which was due to the replacement of extended families with nuclear ones. In the
multi-ethnic composition of the administrative districts, except for the Zagatala and
Oghuz districts, the number of one-member families rose as a negative demographic
trend. The negative dynamics manifested themselves in a decrease in the number of
multi-ethnic families (except for the Gabala district). Without a shadow of a doubt,
the mobility of the population played a major role in the emergence of such negative

trends.

References:

1. Badalov E.S. Trends in family-marriage relations of the population in the
Absheron economic-geographical region, Proceedings of the scientific-practical
conference Geography: Theory, practice and innovation, BSU. December 2015, ss.
632-637 (In Aze.)

2. Collins D., Jordan C., Coleman H. An introduction to family social
work, Brooks Cole, USA, 2010, 512 p. (In Eng.)

3. Demographic indicators of Azerbaijan-2021, State Statistical Committee of
the Republic of Azerbaijan, Baku, 2021, 557 p. (In Aze.)

4. Encyclopedic dictionary on population issues, Baku, 2008, 415 p. (In Aze.)

5. Huseynova B.A. national-ethnic characteristics of demographic development
in the northern regions of Azerbaijan (on the example of the Shaki-Zagatala
economic-geographical region), Geography and Tourism Journal, Kyiv, 2021, pp. 70-
77 (In Eng.)

6. Park K. Park’s textbook of Preventive and Social Medicine. 22nd
ed. Jabalpur: Banarsidas Bhanot, 2013 (In Eng.)

7. Population census materials of the Republic of Azerbaijan-1999, VIII
volume, State Statistical Committee of the Republic of Azerbaijan, Baku, 2001,
660 p. (In Aze.)

169



8. Population census materials of the Republic of Azerbaijan-2009, XIX
volume, State Statistical Committee of the Republic of Azerbaijan, Baku, 2011,
632 p. (In Aze.)

9. Sharma R. The Family and family structure classification redefined for the
current times, Journal of Family Medicine and Primary Care, Volume 2, Issue 4,
India, 2013 (In Eng.)

10. Willekens F. Family and household demography, Demography, 1l volume,
The Netherlands, 2009. (In Eng.)

170



GEOLOGICAL AND MINERALOGICAL
SCIENCES

VK 553.21/. 2 4. (477)
PEYOBUHHMUI CKJIAJL I ®AKTOPH KOHTPOJIIO METACOMATHTIB
BLJIO3EPCBHKOI 3ETEHOKAM'THOi CTPYKTYPHU YKPATHCHKOTI'O
LATA

Py3ina Mapuna BikropiBHa,

JIOKT. T€0JI. HayK, mpodecop
TepemkoBa Ouibra AHaToJ1iiBHA,
Kuabuosa Ipuna BikTopiBHa
KaHJ. Ie€0J1. HayK, IOLEHTH
Kucensosa Mapianna /IMuTpiBHa,
MaricTp

HTY «/lninpoBchbKa MOJTITEXHIKA
M. JIninpo, Ykpaina

Beryn. BuBYeHHs HaBKOJIOPYIHHMX METAaCOMATHUTIB, SIKI CYMPOBOIKYIOTH
OUTBIIICTh POJOBUIN KOJHOPOBUX Ta PIAKICHUX METATB y METAIOTeHIYHUX
OPOBIHIISAX, MJyXKe BaXIMBE Yy TEOPETHYHOMY Ta NPAKTHUYHOMY aCHEeKTax.
TeopernyHe 3HaYeHHS AOCTIKEHb METAaCOMAaTUYHUX (QopMalliili oOTpyHTOBAHO
MOXJIMBICTIO OTPUMAaHHA BaXJIMBOI 1HpoOpMalii MNpo yMOBH (POPMYyBaHHA
METaCOMaTHUTIB Ta MOB'I3aHOTO 3 HUMU 3pYJICHIHHS.

[IpakTruHuUil iHTEpEC 10 BUBUCHHSI METACOMATHUTIB MOSCHIOETHCS TUM (PAKTOM,
oo I TOpoaud € HaalWHUM, a HaWyacTille He3aMIHHUM KpUTEpIEM, IO
BUKOPHCTOBYETHCS i Yac MONIYKY Ta PO3BIAKU T1APOTEPMATBHUX POJOBHIII.

Mera pocaigxkeHb mnossiraia y BUBYEHHI NETporpadidyHOro Ckiagy, YMOB
(dbopMyBaHHS METACOMAaTHUTIB, OOIPYHTYBaHHI (DaKTOpiB KOHTpPOJO (opmariid Ta

MOKJIUBHX JHKEPEI T1IPOTEePMAIIbHAX PO3UHHIB.
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Marepiain Ta Meroam aociaimkeHb. OCHOBHUMH METOJAMH TOCIIIKEHb
PEUYOBHMHHOTO CKJIaly METacoMaTUTIB Oynu mnerporpadiuHuii, MiHeparpadigyHuii
METOJIU, TEPMIYHUMI, PEHTI€HOCTPYKTYPHUH, JTa3€pHUI MIKPOCTIEKTPAIbHUIN aHAIII3H.

PesyaibTaTn Ta oOroBopeHHsi. CepeIHLONPUAHINMPOBCHKUNA  MErabiioK
VYKpaiHChbKOTO IUTa € TUIOBOIO I'PAHIT-3€JEHOKaM'sHOI0 OO0JacTIO, B MEXax SKOi
JoKaJi30BaHo oHa 10 3eleHOKaM'SHUX CTPYKTYP.

MeTtacomaTuuHi ¢opmariii pi3HOTO BiKy, CKJIaqy Ta MOXOKEHHS YTBOPIOIOTH
3HAYHY rpyny nopiJ y MeKax 3eJICHOKaM'sSTHUX CTPYKTYD
CepeqHbOIPUIHITPOBCLKOTO  MeraOyioky. HaiOinpmr  geTanmpHO Il TOPOAH
MOCJIIIOBHO BHUCBITJIEHI 13 3allyY€HHSIM BEJIMKOTO MaTeplaly WII0J0 NEeTpOoiorii
VYkpaincbkoro mmra y MmoHorpadii LII [lep6ans [1]. 3a pesynapTaTamu JaHUX
JOCHIIIKEHb OYyJI0 po3p0o0seH0 KiIachu(]ikaililo MeTacOMaTUTIB YKpPaiHChbKOTO IIUTA.
Sk xknacudikaiiiia oUHULA TpUHATa (PopMallis METaCOMaTUYHO 3MIHEHHUX MOPi,
AKa XapaKTepU3ye€ CYKYIHICTh METAaCOMATUYHO IMEPETBOPEHUX HABKOJIOKHIBHUX
MOpiJl, N0 YTBOPIOIOTHCS B MOMAIOHUX TEOJOTIYHUX 1 (PI3UKO-XIMIYHMX yMOBax. 3a
TEMIIEPATYPHUMHU YMOBaMHU BUAUIEHO TpU Ipynu (opmalliii: BUCOKO-, CEPEIHBO Ta
HU3BKOTEMITEpaTypHa.

binozepcrka 3eneHokam'sina crpykrypa (b3KC) - ogHa 3 HallOIIBIIIMX Y TPaHIT-
3eneHokam'siHii obsacTi Cepenrboro [IpuaHinpos s: i mupuHa gocsrae 20 kM, a
MPOTSHKHICTh y MepuAioHATbHOMY HanpsMKy — 60 km. ¥V mexax B3KC BusiBneno ne
MEHIIIe JecaTh (opMalliii CepelHbO- Ta HU3bKOTEMIIEPATypPHHX METaCOMATHUTIB.
Cepen cepenHBOTEMIIEPATYPHHX YTBOPEHb BiJ3HAYEHI POJWHTITH, ETIPHHITH,
KapOOHATH30BaHI  3alI3UCTI  KBapUUTH Ta  Tped3eHd, a y  CcKjiail
HU3BKOTEMIIEPATYPHUX — MPOIUIITH, JIUCTBEHITH Ta OEPE3UTH.

®dopmMarii MeTacoMaTHUTIB, IO CYIMPOBOJKYIOTh 3pYACHIHHS OJaropoJHuxX
METaJiB 1 KOMIUIEKC HEPYJAHUX KOPHUCHUX KOMadWH (TadbK-MarHE3WTH, XPU30THJI-
az0ecT), mommMpeHi Ha BCi Teputopii bilo3epchkoi CTPYKTYpH, PO3MINIYIOTHCS
BCEPEIMHI 30H 1HTEHCHBHO Je()OPMOBAHMX TMOPIiJ, JI€ MiAMOPSAKOBYIOTHCS YITKO

BUPQXEHOMY CTPYKTYpHOMY Ta  JITOJOTIYHOMY  KOHTposto. Cynasunm 3
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3aralbHONPUUHATUX YSBJICHb BOHU choOpMyBanucs B 1HTepBail Temmneparyp 473-
823 °K (200-500 °C).

HatpieBi mykHI MeTacoMaTUTH po3BUHEHI Ha [liBHIYHO-bi03epchkoMy
pomoBuIi bino3epchbkoi CTPYKTypu B MeXaxX YcCi€i MOTYKHOCTI 3alli30pyJHOTO
TOPU30HTY MPOAYKTHUBHOI 3aTi30pyAHOI 3amopi3bkoi CBUTH. MiHepalbHUN CKIIaJ
METAaCOMAaTHUTIB BU3HAYECHHUM CKJIQJIOM 3aMIIIEHUX 3aJ13UCTO-KPEMHUCTUX TMOPIJ.
EripuHoBi pi3HOBUOM 3aMIN[yIOTh MAarHETHTOBI KBApUUTH 3 YTBOPECHHAM
MarHeTUTOBMX  eripuHiTIB. Ha Micli  IplOHEpUT-MarHETUTOBUX  KBapIIUTIB
(bOpPMYIOTECSl  €ripUH-MarHeTUT-pUOEKITOBl PI3HOBUAM, a B XJOPUTOBUX IIapax
3'BIsETHCA anb01T. Cepel HOBOCTBOPEHUX PYAHUX MIHEPAJIB MPUCYTHI CIIEKYJISIPUT,
MYIIKETOBIT Ta METAaKPUCTH MIpUTY. JJOCHTh TOIMpeHUM KoMIOHeHTOM (110 10-15%)
B 30H1 JTY’)KHOTO METacCOMAaTO3y € €MIreHeTUYHUN KapOOoHAT (JI0JIOMIT, CUAEPOILIC3UT ,
piIIe KalbIMT), KU 3aMIIlye KBapll, a TaKOXX KyMIHTTOHIT-TPIOHEPUT, ETIpHUH,
PUOEKIT 1 CIIEKYJISIPUT.

KapOonaTtn3oBaHi 3ali3UCTI KBapLMUTH BCTAHOBJIEHI Ha CXIJHOMY KpWIl Yy
MiBHIYHOMY 3aMHKaHHI [1iBIeHHO-b17103epChKOT CKIIaJIKH, a TAKOXK y MEXKaX POIOBHII]
MarHeTUTOBUX KBAapUUTIB bi103epchKoi CTpyKTypH. SK 1 JIy>)KHI METaCOMaTUTH, 30HU
KapOoHaTH3aIlli TOMMUPEHl B MeXaxX 3aJi30pyaHoro ropus3oHTy. KapOonar y
KapOOHATU30BAaHUX KBapIIUTAX aHAJIOTTYHUHN KapOOHATY BUXIIHHX IOPIJ 1 BIATIOBI A€
CUJIEPOIIC3UTY. YMOBHM KapOoHATH3allli 32 JaHUMHU PI3HUX aBTOPIB BIANOBIAAIOTH
rimmbuaaM 2000-4000 M 1 BUSBISIOTHCS B 1HTEpBaJIl Temiiepatyp - 573-773 °K (300-
500 °C). Ha nymxy M.A. Spomyk (1974), mxeperno BYIJIEKUCIOTH JIOKAII30BaHO Y
BMIIIIYIOUMX MOPOJAaX 1 BUKIMKAHO iX JeKapOOHATHU3AII€I0 HA TJIMOOKUX TOPU30HTAX,
110 JTO3BOJISIE BBAYKATHU PO3TISTHYTHI MPOIIEC T1IPOTEPMATBLHO-METaMOP(PiaHUM.

VYV mexax B3KC 3ycTpiHyTi Takok rpei3eHi30BaH1 MOPOIU Ha 3axiIHIN AUTSHII
binoszepcekoi ctpykrypu. TyT po3kpuTa mayka poroBooOMaHKOBO-ILIATIOKIA30BUX
cimaHmiB 1 amdiOoiTIB, MO0 TMEPEHIapOBYIOTHCS, $KI PI3HOI MIpPOI0 BAPYTE
PO3CJAHIIOBaHI 1 YacCTKOBO 3aMilleHi HOBOCTBOpEeHUM OioTuTOM (5-20%), Axuit
CYNPOBOKYETHCS TypMajiHOM 1 amaTUTOM. Y I[bOMY BHMAAKy Ol10THUTH3AIlS

MeTaba3uTIB Ta MapareHe3uc OI0TUTY 3 TYpMaJIHOM Ta anaTUTOM CBIIYUTH MPO
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MposIB  Tpeii3eHi3amlii 1o MeTafa3uTax 3 TPUBHECEHHSM Kallil0 Ta JIETKUX
KOMIIOHEHTIB y BUTJISiA1 O0py Ta pocdopy ( (haroigHO-Kamie€BU METaCOMATO3).

Ha BigMiHY Bijl JOKaJIbHUX MPOSIBIB CEPEIHBOTEMIIEPATYPHUX T1IPOTEPMATHHO
-IHEBMATOJIITOBUX  METACOMATHTIB, HU3bKOTEMIIEPATypHI1 riipoTepMalibHi
cynb(diaBMINyI0OuM MeTacoMaTuTH mnommpeHi Ha Bcid teputopii B3KC. Bonu
PO3MIIIYIOTBCS BCEPEAMHI PO3JIOMHHUX TPIIMHHUX CTPYKTYp cepell Oylb-sIKux
BUXITHUX TIOpiT 1 MarwTh OararocTamiHUN CcKian. 3a 3aralbHONMPUAHATHMHU
norjsiiaMu BOHU copMyBaiucs B iHTepBaii Temmneparyp 473-573 °K (200-300 °C).

MetacomatuTi opMmarllii MpOMiIITIB, M0 CKIATAIOTHCSA 3 KBaplly, €MioTy Ta
1I013UTYy, KapOoHaTiB, alb0ITy, BiJ3HA4YE€HI cepea MeTa0a3uTIB KOHKCBhKOI cepii Ha
3axigHid auisHII bino3epcekoi ctpyktypu Ta y IliBHiuHO-CximHomy Omomi B3KC.
[TponiniTi TPOCTOPOBO MOEAHAHI 3 30HAMM IMOMEPEIHbOI Tpei3eHi3allii, a 1HOol
BUXOJISITH 32 MEXI1 ITUX 30H.

Haii6inpm nommpennmu metacomatutamMu B Mexkax b3KC € nuctBeHiTH , ski
3aMIIAI0Th CEPIEHTUHITH, METaba3uTH, JAEsAKl PIZHOBUAM 3aTI3UCTHUX KBAPLMUTIB Ta
Oaratux MarHeTuTOBUX pya. CKiaj JTUCTBEHITIB Ta CYMYyTHIX iM IEpPETBOPEHb
3QJICKUTh BIJ BUXITHUX mopia. JIMCTBEHITH30BaHI MeTa0a3uTH MpPEACTaBJICHI
XJIOPUT-KBAPI-KapOOHATHUMU YTBOPECHHSIMH 3 JIOMIIIKOI 3aJMIIKOBOTO aMmdidoy,
6ioTuty, cynb]igiB Ta JIEUKOKCEHY B OOIsIMIBKaX 3epeH UIbMEHITY. JIncTBeHITH3alIIs
yIBTPAOCHOBHUX  TOpPiJ  TMpeACTaBlieHAa  IHTEHCHBHO  OTAJIbKOBAaHUMH  Ta
KapOOHATHU30BaHUMHU CEPIEHTUHITAMHU 3 JOMIIIKOK XJIOPUTY Ta PYIHUX MIHEpaJiB
(puc. 1).

Jlo BiacHe JMCTBEHITIB BIJHECEH1 TalbK-KapOOHATHI CIJIaHLl 3 pEKTaMu
CEpIEeHTHHY, /1€ OCHOBHHMM KapOoHAaT — MarHe3uT. KidbKicTh pyaHUX MiHEpasiB
YCIaJKOBAHO BIJ BUXITHUX TOPIiJ, NMEPEBAKHO PYyJIHA MiHEpali3allis MpecTaBicHa
MarHeTUTOM 1 XpOMITOM, MPHU IIbOMY XapaKTepHE MaiKe TIOBHE 3aMIIIEHHS XPOMITY
HOBOCTBOPEHUM MAarHEeTUTOM 3 (hOpMyBaHHSIM QY TIISIPONIOTIOHUX CTPYKTYD.

3MiHU XIMIYHOTO CKJIaJay MOp1J IpH JIMCTBEHITH3Alli BU3HAYEH] IHTEHCUBHUM

MPUBHOCOM MAarHito Ta BYTJIEKUCIOTH, @ B 30HI OKBApPIIOBAaHHS — KPEMHEKHCIIOTH. 3a
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nanumu  LIL Illepbans [1] me 3ymoBWwiIO OnM3BKYy 10 HEUTPATbHOI PEAKIIiIO

cepenoBuia 3 pH = 6-8 Ta Temneparyporo yrBoperns Ha piBHi 473 °K (200 °C).

Puc. 1. 3amimeHHs1 XpPHU30THJIY TAJbK-MarHe3MTOBUMM arperataMu B

cepunenTuHiTi. lai¢, nik +, 30. 90

HusbkoTemmnepatypHi Oepe3uTd KBapil-CEPUIIMTOBOTO 3 JIOMIIIKOIO MIPUTY
ckiaamy chopmyBamucs B 30HaX JApOOJEHHS Ta PO3CIAHIIOBAHHS KHUCIHX
MeTaBYJIKaHITIB. ['0JIOBHI mepeTBOpeHHs MOpij mpoiiecy Oepe3uTusallii BUKIUKAHI
AKTUBHUM MPUBHOCOM KPEMHEKHUCIIOTH Ta CIPKOBOJIHIO 3a He3HauHoi yyacti CO,, 1o
BU3HAYWJIO KUCIy peakiito cepemoBuma 3 pH = 6-7 (mo 5), 3a He3HaYHUM
3HIDKCHHSIM TEMIIEPaTypH Y TOPIBHSAHHI 3 IMCTBEHITH3AIIIEIO.

VY Bino3epchkiid CTPYKTYpl MOKHU 110 HE 3HAWIEHO O3HAK 3B'SI3KY €HJIOTC€HHUX
METaCOMATHUTIB 3 IHTPY3UBHOK MarMaTHYHOIO AISUTHHICTIO. Y TOPSIAKY TPUITYIIEHHS
MOYXHa TPUIYCKATH TaKUM 3B'I30K TUIBKU JJIsi Tped3eHi30BaHUX MOpia 3axigHoi
TUISTHKY 3 TPAHITU3YIOYMMHU PO3YMHAMU MIPU YTBOPEHHI 30BHILIHIX MOJIIB MIrMAaTUTIB
HaBKOJIO bi7103epchKoi 3eIeHOKaM'SHOT CTPYKTYPH.

30HM BCIX OXapaKTEPH30BAaHUX METACOMATHTIB MOEIHYE JIOKAIbHUHA XapakKTep
iX MOIMpPEeHHs, TOMITHUN 3a oOMexxeHoro moTyxHicTio (5-30 mo 100-150 m) Ta

MPOTSDKHICTIO — TpocTsaranHa. Ha 1mpomy (QoHI  pi3KO  BHAUIAIOTHCS — 30HU
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METAaCOMAaTUYHHUX 3MiH MOPiJ BYJIKAaHOTEHHO-TEPUTEeHHOI (popMallii, 110 OXOIUTIOIOTh
He wmeHme 1500m 1 moryxHocTi. J[KepeaoM pO3YMHIB MOXKHA BBaXKaTu
MeTtamop(doreHHo-TiApoTepMaibHuii  BapiaHT. Ha Horo KOpHCTh  CBiJuaTh:
BIJICYTHICTb SIBHOTO 3B'SI3Ky METACOMATHTIB 3 IHTPY3UBHUM MarMaTH3MOM; HalO1IbII
XapakTepHuil Metamopdi3zMm 3ejeHOoCIaHIeBoi (darlii; SCKpaBO BUpakeHa MPOBiIHA
POJIb CTPYKTYPHOT'O KOHTPOJIIO 30H METacoMaTo3y [2].

BucHoBku. Takum YuHOM, METacOMaTHYHI TOPOAM TOUIMPEHI Ha BCId
TepuTopli bi03epchKoi  CTPYKTypH, aje IMpu LbOMY CEepeIHbOTEMIIEpaTypHi
METAaCOMAaTUTH CYBOPO MiAMOPSAIKOBAHI JIITOJOTIYHOMY KOHTPOJIIO, B TOW dYac SK
HU3BKOTEMIIEPATypHI METaCOMATHTH, HABIAKH, 3aBISKHA IMEPEBAXHOMY KOHTPOIIO
PO3pUBHUMHU TOPYILIEHHSMHU Ta 30HAMM PO3ILIAPOBYBAHHS, OJAHAKOBO PO3BHHEHI Y
BCiX Onokax bio3epchbkoi CTpyKTypw Ta 3aMINIYIOTh MNPAKTUYHO OyAb-sIKI THUIH
BUXIIHUX TI0piJ. BHACHAOK CHUIBHOCTI CTPYKTYPHOTO KOHTPOJIIO  HEPIJIKO
CIOCTEPIraeThCsl MPOCTOPOBE IOEIHAHHS METAaCOMATUTIB PI3HOTO CKJIaay 3

(OpMyBaHHSIM TEJIECKOIMOBAHUX PYJOHOCHUX METACOMAaTUYHUX (hopMarliil.
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TAPOTEPMAIBHUX 30J0TOPYAHUX (opmarliit CepeTHbONPUTHINTPOBCHKOTO METa0I0KY
VYKpaiHChbKOTO IIHMTAa HI0JI0 CUCTEM TIMOMHHUX po3iomMiB. — Monorpagis: PBK
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Abstract. The article presents the organizational features of distance learning
in the context of distance learning. The need to control the quality of education is one
of the needs in feedback from students. The training is organized using the Moodle
system. The use of educational materials, lectures and demonstration material is
reflected. In distance learning, the most difficult moment is the ability to actively
communicate with the patient. the quality of the learned material depends on the
assessment of both students and teachers.

Keywords distance learning, questioning.

Introduction. The formation of the necessary competencies in the specialty is

the basis of the pedagogical process [1,2]. In order to form the necessary
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competencies of the future doctor, which includes communication, it is difficult for V
course students of the International Faculty to study the skills of communication with
the patient during distance learning in the pediatrics module. To address this issue, it
Is possible to use video consultations and video conferences with real patients. But it
Is difficult to assess the degree of assimilation of material and satisfaction with this
form of learning. Control over the formation of these skills can be both on the part of
the teacher and in the form of self-control [3-5]. Unfortunately, in modern
pedagogical spider and practice there is no unity in the interpretation of this concept.
With regard to practitioners (teachers and teaching staff of higher education), some of
them reduce the quality of education to the percentage of students who graduated in
"4" and "5", others understand the quality of education as the quality of teaching and
education, but its content do not specify. Others define the quality of education as the
number of graduates; the fourth - as the readiness of the graduate to live in six
positions: readiness for work, protection of the Motherland, family life, reasonable
leisure, continuing education, care for their health[6].

The aim is to assess students' satisfaction with practical classes in distance
learning for 5th year students in the pediatrics module.

Materials and methods. The research was conducted on the basis of the
Department of Pediatrics 2 DSMU during 2020-21 and the 1st semester of 2021-2022
academic years. The study involved 115 fifth-year students of the International
Faculty of DSMU, who studied remotely. Assessment of academic satisfaction was
conducted using a questionnaire, which included questions on assessing the quality of
video for preparation for classes, the quality of guidelines, questions on the selection
of patients for classes, suggestions for improving classes, which the headmaster sent
to the teacher's mail without the student's name. Questions asked to students:

-Are you satisfied with the quality of methodical materials?

-is the number of demonstration materials sufficient?

- Are you satisfied with the quality of the lectures?

- Is there a need to change the format of lectures to debate?

- What test tasks and tasks were not clear?
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Answer options - satisfied, partially satisfied (proposals for changes), not
satisfied (proposals for changes).

Results.

Classroom work involves conducting examinations of clinical cases in the
classroom and at the patient's bedside both during the discussion of the case and
during training. During the quarantine period, practical classes were conducted in the
form of video conferences and video consultations. The teacher invited a patient on
the topic of the lesson with a demonstration of clinical symptoms, history, if there
was no such patient, then presented a virtual patient or a volunteer who described the
clinic of such a disease. Students were invited to work together to prepare a short
report justifying the diagnosis, treatment and prevention plan. The videos offered on
the site or methodical materials were used for the preparation. The questionnaire was
conducted at the end of the cycle, summing up the results. 87% were completely
satisfied with the preparation material, 13% were partially satisfied, and none were
satisfied.

All students were satisfied with the demonstration material. The lecture
material satisfied 95% of students and partially satisfied 5%. Difficulties in the tests
were found in 18% of students.

According to the results of the questionnaire, methodical materials for classes
were revised, and 2 educational films on the most difficult issues in the series were
posted on the site. All students expressed satisfaction with the participation of
patients in the conference, they were able to develop communication skills to work
with the patient and with each other. The level of satisfaction with learning is one of
the main components for the formation of the relationship between teacher and
student and the prevention of burnout in students and teachers.

Conclusion. Questionnaires of students - an important component in
understanding the degree of understanding of the subject, the formation of
communication skills, student satisfaction. The level of satisfaction with learning is
one of the main components for the formation of the relationship between teacher and

student and the prevention of burnout in students and teachers.
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Abstract. The article shows the application of innovation technologies in adult
education of the modern terms of community development in Ukraine. Also, the
author determines value and theoretical essence of adult education concept and its
basic components and the main features. There has been shown the importance of
application of basic innovative technologies in adult education concept. The analysis
of education practice showed that exactly the innovative forms of studies stimulate to
the receipt of new knowledge and will expose and develop intellectual potential of
adult person. One of the effectiveness instruments of innovation application
technologies in the studies of adults is the case method.
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technology, educational process, case method.

At the present conditions of social and economic development, the sphere of
educational services provides adult people with the opportunity to obtain the
knowledge, skills, skills and qualities necessary for their professional development,
personal development, improvement of conditions of their own life during the whole
life cycle. Moreover, the concept of lifelong learning, implemented in practice,
enables adults to obtain different competencies necessary at each level, while
information and theoretical knowledge become strategic resources of the state and
together with the level of education development in many cases determine its national

security.
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The results of the analysis of scientific publications show that, adult education
iIs one of the most important theoretical and practical issues, the review of
publications indicates a variety of direction and magnitude of research searches. At
the same time, the issue of development and functioning of the adult learning process
In modern conditions is considered in the context of the current system of general
educational concept in the world, which is outlined as lifelong learning.

However, adult person is assisted by andragogy. The andragogy is the science
that deals with the problems of theory and practice of adult education. Increasing
attention to adult education is one of the indicators of the humanization of the
educational policy of a country. Adult education should be considered as one of the
powerful channels of democratization of the societies, and through the awareness of
the population of their rights and duties, the formation of legal culture and civil self-
consciousness [7].

Innovation activity is specific and complex, requires special knowledge, skills,
abilities. Innovation is impossible without a teacher-researcher, who has a systemic
mindset, developed creativity, formed and conscious readiness for innovation.
Innovative teachers of this type are called teachers of innovative direction, they have
clear motivation of innovation activity and crystallized innovative position, ability
not only to be included in innovation processes, but also to be their initiator.

Besides, the idea of introducing innovative technologies in adult education
provides achievement of the goal of high-quality education, i.e. education
competitive, capable to provide every person with conditions for self-achievement of
one or another goal, creative self-affirmation in different social spheres.

The idea of innovation in adult education has become the subject of intensive
theoretical and practical researches. Its current stage is characterized by both an
intellectual orientation: development and conduction of innovative lessons of
different types by teachers, and theoretical: creation and improvement of innovative
and integrated courses, in a number of cases combining numerous subjects, study of

which is provided by educational plans.
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Innovative technologies allow, on the one hand, to show the adult students the
«world as a whole», overcoming the disciplinary difference of scientific knowledge,
and on the other hand — to use the time for full realization of specialized
differentiation in studies. Thus, innovative activity of the teacher can include:
development of new methods, means, methods of teaching and education,
introduction of author programs, courses, approbation of new textbooks etc.

The results of the analysis of scientific publications show that at the present
conditions teachers of modern educational system are facing the task of introducing
such innovative forms and methods of teaching, which would aim to activate the
creative potential of adult personality and stimulate its dissemination.

Moreover, different innovative forms of education stimulate learning and will
reveal and develop the intellectual potential of adult individuals. One of the effective
instruments of application of effective innovative technologies in adult education is
case technology. In particular, such technology as case method, which at the
beginning of the 20th century for the first time was introduced in the educational
process at Harvard University (1910), gradually spread in the educational institutions
of other European countries and the USA, and since 1992 in Ukraine.

It should be noted that, the dominant of this method is the analysis, problem-
situation analysis, distribution, discussion of the relevant situation. For example, team
work with case, which maximizes learning to practice, transforms case-studies into a
special way of using teaching material, interactive methods, and turns it into the
innovative and effective tool of learning process [6].

The studies have shown that the term «case study» or «case specific» (from the
English “case” — case, situation) should be considered as a method of rather active
problem and situational analysis, which is based on learning by solving specific tasks
and relevant situations as case solving.
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VK 374.32
MMEPETBOPIOEMO CTEPEOTHUIIA: MAMBYTHI BUUTEJII
MOYATKOBUX KJIACIB 3 IHHOBALIITHOIO MEJATOT'TYHOIO
MIATOTOBKOIO HABUAIOTHCSI ITPALIIOBATH 3 JITHbMH 3
OBMEKEHUMH MOKJINBOCTSIMM 37J0POB'SI

AracieBa Ipaga Ao0ayiiia ku3u

ITemaror

AzepOarimxancekuii [lepxasuuii [legaroriuamii Komemx

npu AzepOaiipkancbkoMy JlepskaBHoMy IlenaroriunoMy Y HiBepCUTETI

AHoTamisi: Y cTaTTi NpeACTaBICHI TyMaHICTUYHI 14€1 KyJIbTYpOJIOT1YHOI
MOJIETl 3MICTY I1HKJIFO3MBHOI OCBITH, MPOOJEMHOTO Ta 3aJa4yHOro MiAXOMIIB Yy
HaBuaHHI Jitedt 3 OB3, mpuHIUIYy €IHOCTI 3MICTOBHOTO Ta MPOIECYabHOTO, SK
OpIEHTOBHOI OCHOBHU IPOCKTYBAHHS OCBITHIX CHCTEM; IMOKa3aHO PO3BUTOK 1/1ei
BUUTENIB MOYATKOBUX KJIACIB Y TE€OPIi Ta MPAKTHUII OCOOUCTICHO PO3BUBAIOYOI OCBITH.
VY crarti 3 cy4acHUX NO3MLINA MEAAroriB BUSIBISETHCS 3HAUYLIICTh I1HKIFO3HBHOI
OCBITH AJi1 pOo3BUTKY AiTel 3 OB3, aHamizyeThcs 3aTpeOyBaHICTh Y MPAKTHULII IIKOJIH.

Karw4oBi ciaoBa: iHKIIO31s, 1HKIIO3MBHA ocBita, aith 3 OB3, «3mopoe

CYCH1JIBCTBOY.

BpaxoByroun, mo 6 kBiTHS Hapoawiaocss 10 MiH. miTed, KUTBKICTh JITEH-
iHBaNmaiB B AzepOaiimkani nepesuirye 70 tucsay. 3a jaHuMu MiHICTEpPCTBA OCBITH
AzepOaiimkancekoi PecryOumiku, mumie 37% miTed MIKUTBHOTO BIKY 3ally4€HO J0
HaBUYaJBHOTO MPOLIECY 4Yepe3 JOMaliHi abo cremiaii3oBaHl MIKOJU-IHTEpHATH. 3a
nanumu Jutsaoro doumy OOH (FOHICE®), neit mokasuuk cranoButh 17%. lle
o3HaYae, M0 1HIII JITH HE MailoTh OCBiTU. HesmatHicth BKItoumTH miteir 3 OB3 y
3arajbHy OCBITY 3BOJIUTH IO MIHIMyMY IXHIO MallOyTHIO 1HTETrpaliio y CyCHIbCTBO, a
TaK0XX MOXJIMBOCTI JuIs (piHAHCOBOI He3ajnexHOCTi. HaBiTh KOMM BOHHM JOCSTAOTh
MOBHOJITTS, BOHM NOTPEOYIOTh MIATPUMKH CBOiX OaThKiB, OIIKYHIB a00 I1HIIMX

yiIeHiB ciM'i. Y 11l cuTyalii CycHiJbCTBO Ta KpaiHa 3arajioM BTpayaroTh 3HAUYHUM
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KaJpOBUI MOTeHIial. Xoua el MOTeHI[1a] MOYKHA CIPSIMYBaTH Ha PO3BUTOK KpaiHH.
3pemrroto, moau 3 OB3 Takox MOXyTb MaTH yHiKanbHM TanaHT. CTiBeH XOKIHT,
HaIpUKIJIaA, BITOMUN acTpo(i3WMK 3 yChOro CBITY, SKHMM CTpakaae Ha OIKOBHIA
amioTpodiuHui cKiIepo3. byayun MOBHICTIO Mapaii30BaHWM, BiH HAITMCaB CBOE iM's B
icTopii acTpoHOMIi Ta (i3UKH.

[Tpoekt «IligBuienHs kBagidikaiii MalOyTHIX BUMTEIIB MOYATKOBUX KJIACIB 3
IHHOBAIIHHOIO TIEAArOTIYHOIO MIiATOTOBKOI B IHKJIFO3MBHIN OCBITI», peani3oBaHUN
['pomancekum 00'eHaHHSAM perioHanbHOro po3BuTKy Donay ['eitmapa AsieBa 3a
¢dinancoBoi miaTpumku €Bporelicbkoro Coro3y, CHOpsIMOBaHHMN Ha MOKpPAIICHHS
ocBitu Aitedt 3 OB3 B AszepOaiimxani. [{eli mpoekT miaTpuMyeThcsi MiHICTEpCTBOM
ocBiTu Ta naptHepctBa 3 FOHICE®. 3aranbuuii 010/KET 1[bOTO MPOEKTY CTaHOBUTH
630 Tucsu eBpo. IIpoekt yacTkoBO piHaHCyeThCs poHAoM ['eiinapa Aniea.

3a cmoBamu Jleitnu TarieBoi, kepiBHuka CmiBToBapucTBa PerioHanbHOTO
Po3BuTKy, rosioBHa MeTa TyT — TO3HAHOMUTH BYHTENIB B A3sepOailkani 3
MpUHOMNAaMU 1HKII03UBHOI OocBiTH (IB), Hamatu BuMTeNnsiM HEOOXiNHI pecypcu Ta
MIATPUMKY JJIs CTBOPEHHSI JIPY>KHBOTO CEpelloBUIA JUIsl y4YHIB y Kkiaci. Take
CepeOBUIIE HATAETHCS BCIM JITSAM 3 PIBHUMU MOMKJIMBOCTSMHM JJIs 3100y TTS SIKICHOT
OCBITH.

Ha 3akmrouHomy eTami NMPOEKTY IUIAHYETHCS OHOBUTH 3aKOHOJABuy 0a3y Ta
JaT pEKOMEH Il 111010 yCyHeHHs nporayivH B [O.

VY 1OBrocTpoKOBiH MEPCHEKTHBI TUIAHYETHCS aaNTyBaTH HaBYAIbHY MPOTpamMy
y BCIX LIKOJaX 3a/I0BOJICHHsSI OCBITHIX NOTpeO BCiX AiTeH, BKItoyaroun Aiteit 3 OB3,
0e3 AUCKpUMIHALIL YM TOPYIICHHS MPUHILIMITY YHIBEPCAIbHOCTI.

«310pOBE CYCHIIBCTBO MOOYJOBaHE 3a MPHUHIMIIOM BKJIIOYEHHS, TOOTO
YXBAJICHHS BCIX JiTei 0e3 BUHATKY. Y paMKax HaIllOro MPOEKTYy MU HaMaraeMoch
OPUIICTUTH 11 I[IHHOCTI HAlUM MaWOyTHIM BYWTEISM 3 1HHOBAIIHHOIO
NeAaroriyHo MiATOTOBKOIO, 100 BOHU MOTJIM MiJXOJUTH A0 1HBAJIITHOCTI y CBOIi
po0OOTI HE 3 MEIMYHOTO MOTJISIAY, a 3 MOy MpaB JIOIUHNY, — Kaxke Jlelina Tariesa.
«B1IBIIICTE BUNTENIB PO3YMIitOTh, 110 1O € HOBOIO TEHJICHIIIEI0 Y CYYacHIN cucTeMi

ocBiTH. IlepeBaxkHa OUIBIIICTh BUMTEINIB, sIKI O€pYTh Y4acTh y HAIIOMY HaBUYaHHI, €
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BUUTENIAMHU, SIKI BIAKPHUTI JJI1 1HHOBallli Ta HOBOBBEAEHb. Bumreni, Kl JTIOOIATH
3aMpoBaKyBaTH Ta MPAIIOBATH 3 IHHOBAIISIMIY, - 3a3HAYa€ BOHA.

[Ipoekt Oyno 3amymieHo y TpaBHi 2018 poky Ta Oyae 3aBepIIeHO y BEpecHi
2020 poky. Y mpoekti Bi3bMyTh ydacTh 1000 BumrteniB mouatkoBux mkia, 400
BUMTENIB cTapmux kiaciB Ta moHaa 2000 yuniB. [Toku 1m0 TpUCTYMiHYACTI TPEHIHTH
TpuBaTUMYTh 10 BepecHs 2020 poky. MacmTab mpoekTy oxoruioe baky Ta m'sath
perioHiB, y skux posramoBaHi ¢(imi  AsepOaiipkancekoro JlepxaBHOTO
[Tegaroriunoro YuiBepcurery (AI'TTY) — e micra ['y6a, JIxaminaban, Armkabani,
[Hlexi ta Hlemaxa.

3 OGepesns 1boro poky pecypcHi nentpu 1O npamrorots y guaisax AITIY y mux
mecty Mictax. HaitOnmxdum gacom OyJie 3amyIieHo nopTai, SKUi HaJacTh BaXKIJIMBI
Marepiajii azepoailKaHChKOK MOBOIO JIJIsl IHKJIFO3UBHOI OCBITH.

[IpaBo KOXHOi JUTHUHU BIJBIIyBaTH 3arajbHOOCBITHIO IIKOJY 31 CBOIMH
OJIHOJIITKAMHU PETYIIOETHCS MDKHAPOJHUMHU JOKyMEHTaMu TakuMmu, sik CanamaHChKa
nexnapamis (1994), Konsenuis OOH npo mpaBa iHBadigiB Ta, 3BUYAHHO K,
HamionanpauM 3akoHoaBcTBOM A3zepOaiikancbkoi Peciyoumiku (2018-2024 pokn).

3a cnoBamu Jleinin TarieBoi, Ha MOYATKy KypCy € HEMOpPO3yMiHHA, Oe3mid
3aMUTaHb 1 HaBITh MPOTECTH BYHUTENIB. bararboM BYUTENSIM, KOTPi 3BUKIH
MPAITIOBATH 31 CTAPOIO METOOJIOTIEI0, BAXKKO MPUWHATA HOBY MOJIETTb.

Ipany Mamenony, Buknagauy AI'TIY, sxa mpolna HaBYaHHS 1€ HA MOYATKY
npoekTty, BiTae npuHiunu 1O. «Ha nmouaTky HaB4aHHsS s MaB PO3yMiHHS 3arajibHOI
Mojeni poootu 3 nitbmu 3 OB3, ToOTO MenuuHOI MOAENI 1HBATIAHOCTI. Y paMKax
MPOEKTY s TAKOXK MO3HAHOMUBCS 13 COIIAJILHOIO MOJACIUIIO 1HBATIAHOCTI. Sl MOBHICTIO
MOTOoKytoCs 3 ineeto, mo 1O € HaOUThIT ePeKTUBHUM CrOocoOOM 3abe3neueHHs
TOro, OO JITU-IHBAJNIAA HE OyJd 130JbOBaHI 1 100 BOHM MOTJH CTaTH
PIBHOMIPAaBHUMHU YJICHAMHU CYCHUIHCTBA. | OJIOBHE 3a0€3MEeUnTH BKJIIOYCHHS TITEH 3
OB3 1o comiankHOTO CYCIUIBCTBA, JI€ BOHU MOXYTh CTaTh TOBHONPABHUMH
rpOMaJITHAMU CBO€I KpaiHU 3 TICBHUMHU 3HAHHSMH, BMIHHSIMH Ta HABUIKAMKY, - KaXKe
Ipana MamenoBa. 3a ii cimoBamu, BKIOUeHHs miTedt 3 OB3 110 3araabHOOCBITHBOTO

MPOIIECy MO3UTHUBHO BIUIMHE, a TAKOX JOMOMOKE iM MOOAuYnUTH HAaBKOJIUIITHIN CBIT.
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BuuTeni palloHHUX MIKIA HAmIOi KpaiHM TaKOX BIAKPHUTI Ui 1HHOBAIlM Ta
HOBOBBeJleHb. Kamane HamupoB, nupekrop cepeanboi mkonu ['yba, He Oauuthb
Nepenikoy JUisl CHIIbHOTO HaB4YaHHA JiTed. «Bce BinOyBaerhcss 3a boxum
npaBliHHAMY», - Kaxke Kamane HanupoB, 3a3Hagyaroum, M0 1HBaJiAHICTh HE
3acTpaxoBaHa, 1 TOMY JIO JIIOJeH, siKi IepeOyBaloTh Y CKPYTHIN CHUTYyaIlii, MOTPIOHO
CTAaBUTHUCS 3 pO3yMiHHsAM. BiH Kaxe, 10 1HOJI BYMTENIB HEMPABUIBLHO PO3YMIIOTh
6arbku giteit 3 OB3 Ta, BiMOBIAHO 10 CTEPEOTHUILY, BOHU HE XOUYTh, II00 TXHI IITH
HaBuaivcs B ogHoMmy kiaci 3 niteMu 3 OB3. Ane Kamans HamupoB — noGpwuit
NpUKIA] A BUMTENIB Ta OarbkiB. BiH ymeBHeHMiI y TOMy, IO, 3a0€3MEUYUBIIN
autuHl 3 OB3 Xopole KUTTS Ta XOpoIly OCBITY, MU 3MOXEMO JaTH il HaJllo Ta
ycminHe MailOyTHe. «Mu He MOBUHHI M030aBisATH naitei Oynb-skoi dopmu OB3
nocTymy 10 0a30BOi OCBITU 4yu TpodeciiiHoi ocBiTH. [Ipu mpomy M pobuMo ix
3aJIeKHUMHU BiJ] IHIMUX. MU MaeMoO BHpPIIIUTU 110 TMpoOiemy», — kaxe Kamanb
Hanipos.

MixHapoguuii J0CBia TOoKa3ye, 1o 3 AiTbMu OB3 He BuUMarae cremiajibHUX
MeJaroriyHuX cTparerid. MiKHapOAHI KOHCYJIbTAHTH 3 1HKIIO3UBHOI OCBITH,
3ampoIeHi 10 Hamoi KpaiHW, TaKOXK HAroJIOCHIM Ha 1boMy. BOHM BBakaroTh, IIO
3aCTOCYBaHHS OPIEHTOBAHOI HAa JUTUHY MENAroriku y Kiaci, yHIBepcaJbHUN AU3aiiH
HaBUYaHHS Ta Cy4acHI METOJM HAaBYAHHS MOKPAIIYIOTh AKICTh OCBITH Ta MPUHOCSTH
KOPHUCTh YCIM JIITSIM, a HE JIUIIE AITSIM 3 00MEKEHUMH MOXXJIMBOCTSIMH.

"[HKTFO3MBHA IIKOJIA - XOPOIIIa IIKOJIA JiJIs BCiX", - TOBOPUTH racio pedopm.

AzepOaiixaH Bce e poOUTh CBOI nepini Beiauki kpoku a0 [0. B nanuii yac
OUIKY€EThCS, 10 TUIbkU 1iTH 3 OB3 OynyTh 3amyueni o [1O. Ilo6 3podutu mpoiiec
BCce OLIbII OXOIUTIOIOUMM, BaXKIUBO, 1100 CYCHUIBCTBO OYJIO 70 HBOIO TOTOBE Ta
ajanTyBaJlo BCIO CHCTEMY OCBITU. BojaHoyac HeEOOXiIHO po3poOUTH TOYHI
CTaTUCTUYHI JlaHI TpO MJITeld 3 OOMEKEHWMU MOKJIMBOCTSAMH II0 BCIA KpaiHi,
MOKPAIIUTH MIKUTbHY 1HQPACTPYKTYypy Ta HU3KY IHIIUX MOB'A3aHUX 13 UM MUTaHb.
MiXHapOJIHI €KCIepTH 3a3HadyaroTh, 110 YK€ HEBEJNMKa KUIbKICTH niTed 13 OB3
MaloTh OCOOJMBI OCBITHI MOTpeOH. Y LBOMY BHUNAAKY HaM MOXE 3HAJI0OUTHCS

mpudT bpaitns, »kecTu Ta 1HII JONOMIDKHI TEXHOJIOTI.
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Komu cucrema ocBiTH Ta cycmniibcTBO B A3sepOaiikaHi OyqyTb TOTOBI
3amyyaTt giteit 3 OB3 go 1B, BunukHe motpeba y Outbin kBamigikoBaHid poOoUiii
CHJII Ta IONOMI)KHUX IOCITYTax.

HaiiBaxuuBimie 3aBAaHHS CHOTOJIHINIHBOTO JHS — MPUCKOPUTH TPOIEC, SKUN

pO3MOoYaBcsl.
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2009r.
4, Hanuonansnsiii Kypukynym AzepOaiikanckoi PecryOnuku.
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YK 37: 372+374
XAPAKTEPUCTHUKA ®OPM 1 3ACOBIB NAPTHEPCBKOI B3AEMO/I11
3AKJIAZLY JOHIKIJIBHOI OCBITU TA CYYACHHUX BATHKIB

Bboopo Jliiia BikropiBHa,

KaHJIUAaT NeAaroriyHuX HayK, aCUCTEHT
HixuHchkuit 1epKaBHUI YHIBEPCUTET
imeni Mukomu ['oromns

M. Hixun, Ykpaina

AHHOTAUMs. Y 3MICTI CTarTi MiAHIMAETbCS HAJA3BUYAWHO aKTyaJlbHE
npoOJeMHe MUTaHHA MmoA0 (GopM Ta 3aco0iB MApPTHEPCHKOI B3a€MOIT 3aKIay
JIOIIKUIBHOI OCBITH Ta Cy4acHUX OaThKIB B YMOBaX ChOTOJCHHs. 3a3HAUYE€HO OCHOBHI
0COOJIMBOCTI, SIKI HEOOXITHO BPaxOBYBaTU JJIsl JOCATHEHHS BHCOKOiI €(EKTUBHOCTI
B3a€MO/IIT 3a3HAYEHUX CYO€KTIB. Y Mexax aHaji3y HayKOBOi JITepaTypy BU3HAYECHO:
TpaauLiiiHl (popMu B3aeMOJIi 3aKiIaly AOLIKUIBHOI OCBITH 3 0aThbKaMH BUXOBAHIIIB:
1HUBITyalIbH1, TPYTOBi, KOJIEKTUBHI; HETpaIuLliiHI (OpMH — OATHKIBChKI YMTAHHS,
TPEHIHTH, OaTbKIBCbKI BEUOpH, E€JICKTPOHHHM JKypHaJ, Kpyriaud cTiia, [HTepHeT-
KOHCYJIbTalll1, TOPTHOIII0 AUTUHHU TOMIKIIBHOTO BIKY Ta 1HIII.

Kuro4oBi cjioBa: maptHepchka B3aeMoisi, hopmu poOOTH, TpaaulliiiHi Gpopmu,

1HHOBAaL1KHI (popMU pOOOTH, JOUIKUIBHUK, CIM's, 3aKJ1a]l JOIIKIIBHOI OCBITH.

CydacHi peanii KUTTS XapaKTEpU3YIOThCS IMIBUAKAM TEMIIOM 3MiHH
COLIIAJIbHUX, €KOHOMIYHMX, MOJITUYHUX YMOB, y AKUX 3HAXOJUTHCA CYCHUIBCTBO.
Bucoka 3aiiHsATICT, OaThKiB, MOCTIHHA €MOIlIHA Hampyra JIOpOCIHX, CKPYTHI
KUTTEBI Ta €EKOHOMIUHI 00CTaBUHH MPU3BOJAATH JI0 3aTSHKHUX HETaTUBHUX MOYYTTIB,
Kl 3HAYHO 3HIKYIOTh SKICTh KUTTA OaraTboX poauH. HaiiOinpme y Takux
o0cTaBHHAX CTPa)XKJAa€ MOJIOAIIE TIOKOJIIHHSA, 30KpeMa JIITH TOMIKIILHOTO BIKYy. AJKe
JOLIKUIBHUM Tepiof pO3BUTKY IUTUHU MOTpeOye 0cOoOJMBOI Ta MOCTIMHOI yBaru 3

6oky nopocinoro. Came ToMmy HaOyBa€ akTyaJbHOCTI MPoOJeMa BUXOBaHHS Cy4yaCHUX
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0aTbkiB, 100ip edekTUBHUX (GopM Ta 3aco0iB JONMOMOrH OaThbKaM Yy MpoLeci

BUXOBAHHA X JITEH.

Ha nmymky O. KoBTyH, s MOCSTHEHHS BHCOKOi €()EKTHBHOCTI CITiBIIpaIli
nejaroriB 3 6aTbkaMy BUXOBAHIIB Y JOMIKUIBHUX YCTAHOBaX MalOTh BPaXOBYBATH:

° MOTHBAIIII0 ¥ aBaHCOBaHY Harmepea MO3UTUBHY OINIHKY, SIK1 HAIlUTIOIOThH
0aTbKiB Ha KOHKPETHHI MO3UTUBHUN PE3yNbTAT CIUIBHOI B3a€EMOJIT 13 BUXOBATEISIMU
1l aKTUBHY y4acTh y KUTTI IPYIIH, HAa BIAKPUTI, TOBIPJIMBI, TOJIEPAHTHI BITHOCUHU;

o pI3HOMAHITHI ~ CIOCOOM  B3a€MOJIi, IO  CTOCYIOTbCS ~ OOMIHY
iH(popMalli€ro: ycHe CHiUIKyBaHHsI a0o Oecia, JEMOHCTPYBaHHS U OOTOBOpPEHHS
MPOJYKTIB AISUIBHOCTI JTUTUHU, €CTETUYHE OPOpMIIEHHS 1H()OpMALINHUX IUIAKATIB,
CTEHIB, SKI BMIIIYIOTh I[IKaBy Ta KOpPUCHY 1H(dopmalito s OaTbKiB, MEperiisi
B1JIE03AIHKCIB IIOJ0 PI3HOMAHITHUX (DPArMEHTIB 13 )KUTTA IPYIH;

o HaJaHHS BUCOKOI OIIHKH, IO CTOCYEThCS BHECKY OaTbhKiB Y
3a0e3ne4eHHs PI3HUX BUAIB AISUTBHOCTI JOMIKIIBHUKIB Y TPYIIL;

o Mefaroriuny peduiekcito, sika Mae Ha METI OOMIH BpaXEHHSIMH Ta
EeMOIlISIMU  BiJl ydacTi OaThKiB y MdiSUTBHOCTI 3aKjajy JOUIKUIBHOI OCBITH,
00rymMyBaHHSI OaThbKaMH BJIACHOI POJII Ta POJIi Mearora, pi3HUX MOTJISAIB HA JUTHHY,

SK Ha Cy0’€KT BUXOBaHHS [2].

CrporoniHi HaOynu TOMIUPEHHS Ta BU3HAHHS Pi3HI (HOPMH B3aeMOJIl 3aKiiary
JOIIKIJIbHOI OCBITH Ta OAaThKIB, IMiJl SIKUMH BH3HA4YalOTh CIOCOOM Oprasizaiii
CIUJIbHOI JISTIBHOCTI Ta CIIKYyBaHHS OaThKiB 1 BHXoBaTeliB. OCHOBHOIO METOIO
3aCTOCYBaHHS Ti€l a00 1HIIOT (POPMHU B3a€MO/Iii BUCTYIIA€ BCTAHOBJICHHS JOBIPIUBUX,
IIUPUX BITHOCHUH Y CUCTEMI «JIITU — OaThKU — MEeAaroru», o0’ € JHaHHS BCIX CyO’ €KTIB
B OJIHY KOMaH1y, (hOpMyBaHHS MOTPEOHN PO3AUISATH OJUH 3 OJHUM CBOi MPOOJIEMU Ta
CHUJIBHO 1X BUPILITYBATH.

3rimno HaykoBoro miaxonay JI. Ilypkan, TpamumiiiHumMu gopMaMu B3aeMOJil
3aKIaay JOMIKiIIHHOI OCBITH 3 O0aThbKaMW BUXOBAHINB BHUCTYIAIOTh: 1HIWBITyallbHI,

IpyINoOBI, KOJIEKTUBHI [4].
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Ha paymky, Buie 3a3HA4€HOTO HAyKOBIIS, HAWUIOMIMPEHINIOW (HOPMOI0
B3a€MO/I1 JOIIKIIFHOTO 3aKJIaqy Ta OAaTbKiB € 1HAUBITyalbHa poOoTa. Jlo CTpyKTypH
BKa3zaHoi (popMH BXOJITh KOHCYJbTalli 1 Oecigu. BoHH 103BOJIAIOTE 00’ €KTHBHO
3’SCOBYBaTH MEAAroriyHy TMO3MII0 OaThKiB, O3HAHOMUTHCS 3 YMOBAMH, y SKHX
3pOCTa€e Ta pO3BUBAETHCS TUTHHA, TAKTOBHO HAJaTH JOMOMOTY OaThKaM, 3pO3yMITH i
BUTIPABUTH JIOMYIICHI MOMWIKH a00 BXHUTH €(PEKTHBHUX 3aXOJliB, IO CTOCYIOTHCS

MOJIIIIICHHS] BUXOBHOI CUTYallii y pOJIMHI B IIIJIoMY [4].

['pynoBa dopma B3aeMozii mependavae o0’ eaHAHHS CiMEH, SKI MAarOTh CXOXKIi
npoOJeMU Ta YMOBH BUXOBAaHHS JIT€H JOIIKUIBHOTO BiKY. I TakuX rpym ciMeu
HEOOXITHO PO3pOOUTH KOHKPETHI TMOpajau, pPEKOMEHJaIli, $Ki JOIMOMOXKYTh
BUIIPABUTH MOTOYHMI CTaH, yMOBU. BapTo mopekomMeHayBaTH Ta HaJaTH BiAMOBIAHY
METOJIMYHY JIITepaTypy, HOOyIyBaTH KOHKPETHY Ta IOCHJIBHY MOJENb i,
NPOBEJCHHS TPEHIHTIB, TPYNOBUX KOHCYJIbTALlM, O3HAHOMIIEHHS 13 KpalluM
JOCB1A0M TOIIIO [4].

H. IlIBeup 3a3Hauae, pi3HI BHAM B3AEMOJIli, 30KpeMa, poO3’SICHIOBAJIbHA,
BUXOBHA po0OTa, MPOBEACHHS YCHUX O€ci]l, AMCHYTIB — IMIJBUILYIOTh PIBEHb JOBIPH
0aThKIB JI0 Tearora, HOro peKOMeHalIlii, mopaj, a TaKOK CHPUSIOTh €HEKTUBHOMY
HaJaro/DKEHHIO TapTHEPChKUX CTOCYHKIB MDK OaThbkamMu 1 BuxoBaTensimu. Kpim
0aTbKIB, BAPTO TAKOXK 3aJIy4aTH W 1HIIMX WICHIB POAUHM 10 Y4YacTl y MIJTOTOBII Ta
MpOBENCHHI Pi3HUX (opM poOOTH, a camMe: paHKiB, JHIB BIIKPUTUX JBEPEH,
TEMAaTUYHUX BHUCTABOK-KOHCYJbTAlll, KOHPEPEHIi 3 0OMIHY JOCBIIOM POJUHHOIO
BUXOBaHHS, BIIKPUTHUX 3aHATh Ta 1HIIUX. BeneHHs )KypHasiB 3allMTaHb Ta BIMOBIICH
JI03BOJISE BCTAaHOBUTH TICHHMH 3B’AI30K BHXOBAaTelsl Ta O0aTbKiB, CBOE€YACHO Ta
e(eKTUBHO HajaBaTu OaTbKaM JIOMOMOIY Yy BUpIIIEHHI MpoOJieM, siKi BUHUKAIOThH Y
IIPOIIEC] BUXOBAHHS JUTHUHU [5].

3rinno nymkwu, C. KamamHikoBoi, OCHOBHOIO (POPMOIO B3a€EMO/IIi KOJIEKTUBHOI
poOOTH 3aBkAM OyJM Ta 3aJMILAIOTHCS 3arajibHi O0aThKIBCbKI 300pu. Taka dopma

poOOTH JT03BOJISIE TIO3HAMOMHTH 13 TUM YU IHIIUM IPOOJEMHHMMH IUTAHHSAMH, IO
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CTOCYIOThCSI BUXOBaHHS JIT€l MOIIKUIBHOTO BIKY BCIX OaThKiB, MalOTh 3MOTY
HAJIAroIMTH KOHCTPYKTUBHI B3aEMUHU 13 POJUHAMH BUXOBAHIIIB [1].

Cepen netpanuuiiinux ¢opm pobotu 3 Oatbkamu, M. KpyTbko, BuUAiIsE
0aTbKIBCHK1 YUTaHHS, TPEHIHTH, 0aTbKIBChKI BEYOPH, €NEKTPOHHUHN KypHAJ, KPYTJIUH
cTi, IHTepHET-KOHCYIbTAIlli, TOPTHOII0 TUTUHH JOMIKIIHHOTO BIKY TOIIO [3].

VYci, Bumie 3a3HaveHi, (OpMH B3a€EMOJIi 3aKiaay JOMIKIIBHOI OCBITH Ta
0aTbKiB, MK WIEHAMH POAMHH 1 TlelaroraMy MOKJIMKaHI aKTUBI3yBaTH Ta €(hEeKTUBHO
peasizyBaTd BUXOBHHUH IMOTEHINaN 0aThKiB, 3HAYHO IIJABUIIUTH iXHIO MEJarorivyHy 1

TICUXOJIOTIYHY KYJIBTYDY.

Merta mnapTHEpChKOi B3a€MOJII TEAroriB 3akiaay JAOMIKIILHOI OCBITH 3
O0aTbKaMU TMOJISiITA€ HE JIMIIEe Yy 30aradeHHs 3HaHb WI0JI0 CIOCOOIB Ta METO/IIB
CIMEHHOTO BUXOBAHHS, ajie 1 y JOCATHEHHI €IHOCTI BUXOBHOTO BIUIMBY POJIMHU Ta
JOIIKUIBHOTO 3aKJIaay Ha JUTHHY.

TakuM YMHOM, MAPTHEPCHhKA B3a€MO/I1S 3aKJIaly JOIIKUIBHOI OCBITH Ta 0AaThKIB
MOKE PEasi30BYBATHCS IUIAXOM 3alpOBAHKEHHS K TPAJULIMHUX — KOJEKTHBHI,
IpyNoBl, IHJIWBIAyaldbHI, TaKk H IHHOBalUIMHMX (QOpPM B3a€EMOII BHXOBATENIB Ta
0atpkiB. Cepel IHHOBAIIIWHUX Ba)KJIMBE MICIIC BIABOJUTHCS THM, SIKI OYIyIOThCS Ha
miano3i, rnepeadadaroTh OOMIH JOCBIJIOM CIMEHMHOTO BHXOBaHHS, 3a0€3IEeUyIOThH
CTAaHOBJICHHSI BCIX Yy4YacHHMKIB (OaTbKiB, JiTed, BUXOBATENIB) SK CYyO €KTIB

MIeIaroT19HOTO MPOIIECY.
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YKPIIUIEHHS 3JIOPOB’SI CTYAEHTCBKOI MOJIOI Y BH3

Baciouenko Asnbona BagumiBaa
CTYyJIEHTKa

Aranakos B’siueciias CepriitoBunu
BUKJIaJIa4y Ta HAYKOBHUM KEPIBHUK

kadeapu G13UIHOTO BUXOBAHHS Ta CIIOPTY
JIHINpOBCHKMIA HAIlIOHAILHUHN YHIBEPCUTET
imeH1 Onecs ['onuapa

M. JlHimpo, YkpaiHna

Beryn./Introductions. B ocranHe nmecaTwiiTTs mpoOieMa 30€peeHHS Ta
PO3BUTKY 37I0pOB’Sl B yChOMY CBITI cTajia mpioputeTHoro. B VYkpaini Ha manuit
MOMEHT PIBEHb 3JI0POB’S HACEJICHHS 3aJIUINAETHCS HU3bKUM. AJIe aKTyaJbHUMHU €
(opMyBaHHS TO3UTUBHOIO THIy CaMO30€peXyBaJIbHOI IMOBEIIHKH Yy HACEJIEHHS 1
nporarasja 310poBoro cnocoOy xutta. Ha cydacHomy erami (opmyeTbCsi HOBHIA
NOTJISiI HAa PO3BUTOK CHUCTEMHM BHILOI OCBITH, ii MOMJIMBOCTEH Ta IEPCIEKTUB;
aKTHUBI30BAaHO yBary 10 310poBoro crnoco0y xutts (3CXK) cTyneHTiB, Mo MOB’I3aHO
31 CTypOOBAHICTIO CYCIUIBCTBA 370pOB’sIM (axiBIliB, KOTpux Bumyckae BH3, i1
3pOCTaHHSIM 3aXBOPIOBAHOCTI B MPOIIECI IXHBOI MPO¢eciitHOT MiATOTOBKKU. 3MIIIHEHHS
3JI0pPOB’S 1 MIJIBUILIEHHS P1BHS (PI3UYHOI MIATOTOBJICHOCTI Ta PyXOBOi aKTUBHOCTI —
BAOXKIIMBI YMOBHU 3a0€3MeUeHHs BCEOIYHOrO Ta TapMOHIMHOIO PO3BUTKY O0COOH,
30€peKEeHHS Mpale3JaTHOCTI B HaB4YaibHOMY Tporeci. CtaH 310pOB’S MOJIOII —
MOKa3HUK 3JI0POBOrO TMOTEHINATy Hallii, ToMy 30€peKeHHsS W PO3BUTOK 3J0POB’S
CTyJeHTIB 1 popmyBaHHs B HUX 3CXK chOroJH1 Ma€ cTaTu OJHIEI0 3 OCHOBHUX IILIEH.
Bumii nmegaroriyHi HaBYadbHI 3aKjagyd YKpaiHM MarOTh MOMKJIUBICTh HaJaBaTH
3HAHHS, YMIHHS 1 HABUYKH, K1 TO3UTUBHO BIUIMBATUMYTh HA 3JI0POB’S CTYJAEHTCHKOI
MOJIOI1, i1 MOBEIHKY Ta CIOCIO KUTTSI.

MeTta po6oTu./Aim. OOGrpyHTYBaTH Cy4acHHid CTaH MpoOiieMu 30epeKeHHs Ta
PO3BUTKY 3JI0POB’Sl CTYACHTIB, (hOpPMYyBaHHS HABUYOK 3JIOPOBOTO CIOCOOY >KHUTTS
CTYJIEHTIB LUISIXOM (PI3MYHOTO BUXOBaHHS MalOyTHIX MeJaroriB 1 CTBOPEHHS

30epiraro 4oro 370pOB’sl CEPEIOBHUIIA Y BUIIUX HABYATBHUX 3aKJIaaax.
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Martepiaam Ta wMetoaum./Materials and methods. VY3araneHenHs naHuX
CHeIIaJIbHOT JIITepaTypy, BUBYCHHS TOKYMEHTAIbHUX MaTepialiB.

Pe3yabTaTh i o6roBopenns./Results and discussion. Y HaykoBiii JliTepaTypi
Mpo  370pOB’s30epiralibHI  TEXHOJOTII YMMAa0 yBarm NPHAUICHO THUTAaHHIO IX

CTPYKTYpH. 30KpeMa, BHOKpPEMJICHO TakKi CKIAJHUKUA 370pOB’s30eparajibHUX

TEXHOJIOT1i1:
Taoaunnsg 1
CriaaHuKH 310pOB’si30eparajbHUX TeXHOJIOT I
CKIIagHuKU CyTHIiCTh
AKCI10JIOTTYHIHA MIPOSIBISIETBCS B YCBITOMIICHHI CTYACHTaMH BHIIO1
[IHHOCTI 37I0POB’ s, IEPEKOHAHOCTI B MOTPeOi BECTH
3CXK.

VY CTyneHTiB pO3BUBAETHCS YCBIIOMIICHE CTaBIEHHS
IO 37J0pOB’ S, 3aCHOBAHE HA MTO3UTHUBHIM
3II0POB’sI30€piraabHiil MOBEMIHIII.

I'Hoceooriunuii OB’ sI3aHUM 13 HagOaHHAM HEOOX1IHUX 3HAHB 1
BMiHb, aQiTIHOBaHMUX 3 IHTEPECOM J0 IMUTaHb
BJIACHOTO 37IOPOB’S, 0 BUBUCHHS JTITEPATypH 3 IIi€l
TEMH ¥ Pi3HUX METOJIUK 3 03J0POBJICHHS Ta
3MIITHEHHS OpPTaHi3My.

BrnacHe 310poB’ s130epiransHuit VKITIOYa€ CUCTEMY IIIHHOCTEH Ta YCTaHOBOK, IO
(bopMyI0Th TOTPeOyY B MiJIBUILIEHH] PYXOBOi
aKTHBHOCTI, MOMNEPeKEHHI TimoguHamii i
(opMyBaHHI TirieHiYHUX HaBUUOK. OCOOIUBY pOJIb
BIIBEICHO (Di3KYJIETYPHO-03A0POBYiH MisITEHOCTI,
JOTPUMAHHIO PEXKUMY JTHS, SIKOCTI XapuyBaHHS,
YepryBaHHIO Mpalli Ta BiIMOYHHKY, [0 CIIPHSIE
MOTIEPE/PKEHHIO BUHUKHEHHS [IKIJTHBUX 3BUYUOK 1
3aXBOPIOBAHb

EmoriitHo-BosboBHI YKJIIOYAE TPOSIB EMOIIIHHUX 1 BOILOBHX
TICUXOJIOTIYHUX MEXaHi3MiB, IO 3aKPITLIFOIOTh
Oaxxanus Bectu 3CK.

Exosoriunmii JIa€ 3MOT'Y BHECTH B 3MICT 3/I0POB’sI30€piraabHOro
MIPOIIECY €KOJIOTTYHHUM CKIIQJHUK

CrBopennss y BH3 yMoB s BHOpPOBa/KEHHS 3J0POB’SI30€epirajbHUX
TEXHOJIOT1H JJIsl MOKpalllaHHs CTaHy 370POB’sl CTYJCHTIB Ma€ OpaTu CBill MOYATOK 13
dbopMyBaHHS CBITOIJISIY, MOTHMBALIMHO-IIIHHICHOTO CTaBJIEHHSI CTYJEHTIB [0
¢i3nuHmX BripaB Ta YnHHUKIB 3CXK.

Kynerypa camo30epexyBaibHOI MOBEIIHKH CTYJEHTA BHU3HAYa€ MoOro
AKTUBHICTh B CTaBJEHHI 1O 3/I0pPOB’S, CIPHUAIOYM BUKIIIOUEHHS 3 KUTTS (DaKTOpPIB

pU3MKY BUHUKHEHHS 3aXBOpIOBaHb. Po3BHHEHA KyJIbTypa CcaM030epeKeHHS
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(rpaMOTHICTB Ta 1HPOPMOBAHICTH) JO3BOJISIE HEUTPATI3yBaTH TEHETHYHY CXUIIBHICTh
710 3aXBOPIOBaHb, MiATPUMYBATH 37I0POB’ 1 MAKCUMAJIbHY TPUBAIIICTD KHUTTH.

He3naune noripieHHs Gi3u4HOr0 370pOB’ sl MPOTATOM HABYAIBHOTO MIPOLIECY €
OPUPOJHUM  HACHIKOM JOPOCIIIIAHHS CTYJAEHTIB, 3HI)KCHHAM iX PYXOBOIi
aKTUBHOCTI 3a MEJAWYHUMM Ta IHIIMX NpUYUH (TIpel’siBICHHS JAOBIIOK IPO
3BIIBHCHHS BiJ 3aHATH 3 (DI3UYHOTO BHUXOBAHHS, IOraHa BIJBIIYBAHICTh 3aHSITh,
CTBOPEHHSI CTYACHTCHKHX CIMEH, HapOJUKEHHs [iTed, TpyJdoBa 3allHATICTh 1
npua0aHHsd XpOHIYHOI maronorii). OpgHak 3aHATTS 3 (I3UYHOTO BUXOBAHHS €
O00OOB’SI3KOBUMH B HAaBYaJIbHOMY TMpOIECI Ta CHCTEMaTH30BAaHUMH, BpPaXOBYIOTb
1HAUBIyaJIbHI BIKOB1 OCOOJIMBOCTI KOKHOTO CTYAEHTA, 110 JAO03BOJIAE PO3IIISIATU X
K HaUOUTBII €PEKTUBHUM 3aCO00M 30€PEKEHHS Ta 3MIIIHEHHSI 3JIOPOB’Sl CTY/ICHTIB y
BH3.

Ha ChOTOJIHI BHCYBAIOThCS OPONO3ULIT 310pOB’S130€peKEHHS,
310pOB’sipOpMYyBaHHS, 310POB’IPO3BUTKY:

. nepexiJi 10 HOBOTO 3HaY€HHs OCBITU — Bif ycmimHocTi BH3 no ycmixis
CTYIECHTA, IKUI PO3BUBAETHCS SIK OCOOUCTICTD;

o moOy/0Ba OCBITM Ha OCHOBI CHCTEMHO-JISUIBHICHOTO HaBYaHHS,
HAITOBHEHOT'O OCOOMCTICHUM CEHCOM;

o e 00OB’sI3KOBA HAsIBHICTH caMmoi MporpamMu (OpMyBaHHS Ta PO3BUTKY
3JI0POBOTO Ta OE3MEYHOTO CIOCO0Y KUTTS CTY/ICHTIB;

o 4iTKO c(opMyJsIbOBaHI Il Ta 3aBAAaHHS AISUIBHOCTI BUKIIagaya, 100
(dbopmyBaHHS, 30€pEKEHHS Ta PO3BUTKY 3/I0pPOB’S CTY/CHTIB Ta 1H.

[Ipu oOMexeHill pyXxoBOI aKTUBHOCTI 3HIKYIOThCS 3aXHCHI MEXaHI3MU
opraHizMy 10 (akTOpiB, IO MIKOJSTH 3I0POB’I0 JIIOJMHHU, CTBOPIOETHCS CXUJIBHICTD
710 3aXBOpIOBaHb. [[pMUMHOI0 HU3BKOI PyXOBOI aKTUBHOCTI CTYAECHTIB MEPEBAXKHO €:
CKJIaJIHI COI[IaJIbHO-€KOHOMIYHI yMOBU B KpaiHi, IO HE O3BOJIAIOTH OaraThboM
pOJAMHAM TOBHOK MIPOK0 3aJI0BOJILBHUTH TOTPEOM CBOIX JITEH Yy 3aHATTIX TUMHU
BHUJIaMH PYXOBOi AKTUBHOCTI, IO BHUKIWKAIOTh y HHUX 3aIllKaBJICHICTh;, 3HAYHI
PO3yMOBI Ta TICUXOJIOTIYHI HABAHTAKEHHS; MEPEOPIEHTAIls] HA KOMIT IOTEPHI IrpH

Tommo. TiAbKM BHCOKHI pIBEHb PYXOBOi aKTMBHOCTI Ma€ TPEHYBAJIbHUU €(EeKT, 10
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SKOTO BXOJATh CIELIaJbHO OpraHi3oBaHi (I3KyJIbTYpHI 3aHSATTS Ta IHTEHCHBHI
CHIOPTHUBHI 1ITPH, 030POBYI 3aHATTSI, CIIPSIMOBAHI Ha 03J0OPOBIICHHS Ta MPOQPLIAKTHKY,
ditHec-iporpamu. lleli KOMIIOHEHT pyXOBOi aKTHUBHOCTI 0OaraTo CTYACHTIB
BUKOPHUCTOBYIOTh TUTBKU Y BUTJIAI 000B’SI3KOBHUX 3aHAThH 13 (PI3UUHOTO BUXOBAHHS, a
SKIIO B 1€ JIEHb MOro HeMae, TO M BIJICYTHIM BUCOKHUM PIBEHb PYXOBO1 aKTUBHOCTI.
JInst MOCSTHEHHS BUCOKOTO 1 BHUIIE 3a CEpeAHiN piBHS (DI3WYHOI MIATOTOBJICHOCTI Ta
¢G13uyHOrO CTaHy HEOOXiMHO O00paTu IHAMBIAYalIbHHI PpEXUM  CIELiabHO
OpraHi30BaHOI PyXOBOi aKTUBHOCTI.

Craig HaroJoCUTH Ha HEOOXITHOCTI PO3POOKH Ta BIPOBAIKEHHS MpOTrpaMu
COpUsiHHS (POpMYBaHHIO MOTHBAIll Ha 3J0POBHM CHOCIO JKUTTA B MOJIOALKHOMY
CEpeloBHUIIll Ta MIATPUMKHU (I3UYHOTO 3JI0pPOB’S CTYACHTIB depe3 (OpMyBaHHS Y
CTYIACHTIB HaBHUOK CaMO30€peKyBaJbHOI TOBEIIHKM, IO BKIIOYAE 3aXOMH,
MpaKTUYHI Ta JIEKLIHHI 3aHATTA, CHIPSMOBaHI Ha MPOQPUIAKTUKY HEIH(EKIIHHUX
3aXBOPIOBaHb.

[Iporpama Moke BKJIIOYATH AOCTIIPKEHHS MOKA3HHUKIB 3J0POB’Sl CTYIEHTIB B
npoiieci HaByaHHs y BH3, 3axomu 3 miaTpumku (Qi3MYHOTO 310POB’S, TPEHIHTH 3
MPaBOBOI KyJbTYPH, JIEKIIi 3 MiJABUIICHHS MPaBOBOi I'PaMOTHOCTI PI3HMX BEpPCTB
CTYJIEHTCTBA, IMIJTOTOBKY, BHUJJAHHS Ta PO3MOBCIO/DKCHHS OYKIIETIB, HaBYAIbHHX
MOCIOHMKIB, TporpaMm KoH(epeHIid, 30ipHUKIB cTartedd, MoHorpadiii TOIIO.
YyacHUKaMH, 3aIITHAMHU B IPOEKTi, MOXKYTh OyTH MEAAroru, ICUXO0JIOTH, CTYACHTH.

Bucaoku./Conclusions. 3mopoB’s30epiraibHi TEXHOJOTIT SABISIOTH COOOFO
cnocid opraHizaiii MNOCHIJOBHUX i Yy XOJl HaBYaJIbHO-BUXOBHOI'O MIPOLECY,
3aCTOCYBaHHA HABYaJIbHUX IMpOrpaM Ha OCHOBI  BCEOIYHOrO  BpaxXyBaHHS
1HUBITyaJIbHOTO 370pPOB’ST MOJIOJI, OCOOMMBOCTEH ii BIKOBOTO, MCHXO(MI3UYHOTO,
IYyXOBHO-MOpAJIBHOTO CTaHy W pO3BUTKY. ba3ucom po3B’si3aHHA mpoOieMu
dbopmyBaHHS Ta 30€pEeKEHHS 370pOB’S CTYICHTA € Taka Opraizailisi HaBYaJIbHOI
nisieHOCTI y BH3, y skiift HA OCHOBI (pyHIaMEHTaIbHUX 3HAHb MPO OCOOJIMBOCTI
npodeciiiHoi AiIBbHOCTI, 0310pOBYl PYHKIT npouecy (Hi3MYHOr0 BUXOBAHHSA MOKHA
CTBOPUTH OCOOHMCTY YCTAaHOBKY Ha 3JI0pOB’S, YIEBHEHICTh y €001 W CBOiX

MOXJIMBOCTSAX. YPaxoBYIOUM BHUIIEBHUKIAJEHE, OauyuMoO, 110 OYEBUJHOKW €
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HEOOXIIHICTh Yy MOJAJbIIUX AOCHIIKEHHSIX II0A0 OOIPYHTYBaHHS Ta PO3POOKU
HOBUX TIIXOJIB J0 BIPOBADKEHHS 370pOB’S30epiraIbHUX TEXHOJIOTIM y Tpolec
(h13UYHOTO BUXOBAHHS CTYACHTCHKOT MOJIO/I].

HeoOxinHo, mo0 BUIIMI HaBUaIbHHUM 3aKkiaj B 0co01 BHKIagada (pi3MUHOTO
BUXOBAaHHS CTaB YHHHUKOM, SKHI BIUIMBAaE Ha (OpPMyBaHHS CTIHKMX MOTHBAIlH 10
CUCTEMHHX 3aHATh (I3MYHOIO KYJIBTYpPOIO i CHOPTOM SIK 10 OCHOBHOTO KOMITOHEHTY

3I0pPOBOTO CIIOCOOY KUTTS. Y CBOIO YEPTy L€ TO3BOJIUTH!

° 3MIIHUTH Ta 30€PErTH 3710pOB 4,

o 3HU3UTHU 3aXBOPIOBAHICTD;

o MIJBUILUTH aKTUBHICTh, PO3YMOBY 1 (PI3UUYHY Mpal€3AaTHICTh CTYAECHTIB;
o chopMyBaTi BMIHHS 1 HaBUYKH, HEOOXIJHI IS BUCOKOMPOIYKTHBHOI

mpartl CTyJEHTCTBA;

o MOMEPEIUTH TaKi PO3MOBCIOMKEHI Y CTYACHTCHKOMY CEpPEIOBHUII

HETaTHUBHI SBUINA, K MaJIHHS 1 BXXHBAHHS aJIKOTOJIO.
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V]IK 37.018
POJIb ®U3NYECKOTO BOCIIMTAHUS B ®°OPMUPOBAHUHY U
CTAHOBJIEHUU JUYHOCTH MJIAJIIINX IIKOJHLHAKOB

I'acbiMoBa @uopa balipam KbI3bI
Crapunii npenoiaBaTeb
AzepbOaitmxanckuil ['ocynapctBennbiii [lenarorndueckuii Y HUBepCUTET

AHHoTanmusi: [log CcOBpeMEHHBIM IIUPOKUM TOHATUEM  «(PUBHUYECKOE
BOCIIUTAHUE»  MOJPA3yMEBAIOT  OPraHWYECKYyl0 COCTaBHYIO 4acTb  OOIIEro
BOCHHUTAaHUA. B HaydHON cTaThe MBI HOCTApPaJUCh PACKPBITH POJIb (PUINUECKOTO
BOCHHUTAHHUS B (OPMHUPOBAHUHU JIMYHOCTH MJIQAIIMX UIKOJBHUKOB. Pu3ndeckoe
BOCIIUTAHUE J€Ted — OYEHb BAXKHBIM IIOKa3aTellb BO BCECTOPOHHEM pPa3BUTHH
anaHocTH. OHO QopmupyeT B peOEHKE Ba)KHbIE KauyecTBa, TaKWe Kak BOJI,
TpyJnoao0ue, KOJUIEKTHBU3M. OueHb BaXHO, YTOObI (PU3UYECKOE BOCHUTAHUE
MPOXOAMIIO TPABUIIBHO. A JJI 3TOr0 HEOOXOJUMO TOHUMATh €ro poJib U BaKHOCTH B
pPa3BUTUU JIUYHOCTH.

KuroueBble ci10Ba: pu3nyueckoe BOCIUTAHKUE, HAYAJIbHBIE KJIACCHI, KOJJIEKTHB,

JIMYHOCTD.

Kpenkoe ¢usndeckoe 310pOBbE U COOTBETCTBYIOIIEE BO3pACTy (HU3UUECKOE
pa3BUTHE MMEIOT 0cO00€ 3HAYCHHE BO BCECTOPOHHEM Pa3BUTHUM JTUYHOCTH. TecHas
CBSI3b MEXJIYy (U3NYECKUM U TICUXWYECKUM pPa3BUTHUEM, TapMOHUYHOE Pa3BUTHE
MTOJIOKUTEIIBHO BJIUSAECT M Ha TICHXOJIOTMYECKOE pa3BUTHE pPEOCHKA, BBI3bIBAS
CYLIECTBEHHBIE H3MEHEHHS €ro BHYTPEHHHUX OpPraHOB, CTPOEHHUS MO3ra W
(YHKIMOHAJIBHOTO COCTOSHUS.

Oto 0OoJsiee BBIpaKEHO B paHHEM Bo3pacTe. BcTymas B MIKONMBHYIO KU3Hb
BIEPBbIC, €My MPUXOIUTCS BBIUTU W3 JOJTOM UIPhl U CTOJKHYTHCS C TPYIHOU
yueOHOM cpenoii. OH JODKEH CHIETh CIOKOWHO BO BpeMs YpOKa, KAaTh

JAUCHUILIMHBI, CIIYIIATh YUYUTCIIA, KOPpO4YC, CJIICA0BATh HIKOJIBHOMY PACIIMCAHUIO. I[J'IH
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ATOro0 peOdCHOK MJODKEH pa3BUBATHCS (DU3MUECKH, a TaKKe OBITh TEPIETUBBIM,
BOJIEBBIM U BBIJICPKAHHBIM.

duznyeckoe pa3BUTHE YUalIUXCSl HE OTPAaHUYUBAETCA IMPOILIECCOM OOYy4EeHHUS.
Jlis 3TOro KpailHe Ba)KHbI BHEKJIACCHBIE Meponpustus. J[aHHbIE MepONpHUSTHS
MOBBIIIAIOT MHTEPEC yYalIUXCs K (U3MUECKOMY BOCIUTAHUIO, O0ECNEYMBAIOT MX
pocT U (GU3MUECKOE Pa3BUTHE KAaK 3J0POBBIX Tpa)kJaaH 3aBTpaiiHero aHsA. Tak, B
IIKOJIE y4YalllMecs 3aHUMAIOTCS Pa3HOOOpa3HON BHEYPOUHOM JESATEIBLHOCTBIO
(HammpumMmep, BoJei0o0soM, raH100I0M, (GyTOOJIOM, THMHACTHUKOM, JIETKON aTJIETUKOM
U Jp.), Pa3BICKAIOTCS Ha MEpeMEeHaxX W J0Cyre, TaHIYIOT W HUIPalOT B UIPHI,
Y4acTBYIOT B COPEBHOBAHHUSAX IO Pa3IMYHBIM BHJAM cropta. XOTsS BHeEydeOHas
(GU3KyIB