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AGRICULTURAL SCIENCES

UDC 633.16:631.559

EVALUATION OF GENOTYPE-BY-ENVIRONMENT INTERACTION AND
PHENOTYPIC STABILITY OF SPRING BARLEY CULTIVARS

IN MULTI-ENVIRONMENT TRIALS

Hudzenko Volodymyr Mykolaiovych
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Abstract: The present study aimed to evaluate of the genotype-by-

environment interaction and identify spring barley cultivars that combine yield

performance and stability. The combination of statistical and graphic approaches was

effective for comprehensive evaluation of the genotype-by-environment data from

multi-environment trials. The spring barley cultivars MIP Myrnyi, Pan, MIP Saliut,

MIP Bohun, and Sviatomykhailivskyi that combined yield performance and stability

have been identified.

Key words: Hordeum vulgare L., stability indices, GGE biplot
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Barley (Hordeum vulgare L.) is one of the most widespread crops around the
world. Ukraine is one of the world's largest producers and exporters of barley grain.
At the same time, the bioclimatic potential of barley yield in Ukraine is not
completely achieved. One of the basics for increasing yield of any crops is the
breeding and genetic improvement. One of the major problems in plant breeding for
improve yield capacity and stabilizing yield is genotype-by-environment interaction
[1, p. 480]. For interpretation the experimental genotype—environment data from
multi-environment trials, it is necessary to use the most appropriate statistical models
[2, p. 2122]. To evaluate barley yield stability a number of statistical indices have
been used [3, p. 1201]. However, comprehensive genotype—environment data
analysis must cover not only genotype evaluation, but two other important aspects:
mega-environment analysis and test-environment evaluation, also [4, p. 625]. For this
purpose currently the more and more researchers have used genotype main effects
and genotype-by-environment interaction effects (GGE) model [5, p. 90]. The present
study aimed to evaluate of the genotype-by-environment interaction and identify
spring barley cultivars that combine yield performance and stability in the multi-
environment trials using a set of stability indices GGE biplot model.

Thirty six widespread on farm of Ukraine cultivars were tested. The trial was
carried out in three location which represented different ecological zones: The V. M.
Remeslo Myronivka Institute of Wheat of NAAS, Nosivka Plant Breeding and
Experimental Station of the V. M. Remeslo MIW of NAAS, and Institute of
Agriculture of Steppe of NAAS. Meteorological conditions during spring barley
growing seasons significantly differed between ecological zones and years. The trial
was laid out with complete randomized blocks in a three replications in each
ecological zone. The most widespread statistical indices were determined: regression
coefficient b; and deviation mean squares S2d; [6, p. 36], cultivar superiority measure
P; [7, p. 193], nonparametric stability indices S;¥ and S;® [8, p. 189]. Also, there
were determined homeostaticity index (Hom;) and breeding value (Sci) [9, p. 8].

Contrasting ecological and meteorological conditions contributed to detailed

evaluation of spring barley cultivars yield. The level of cultivars yield significantly

12



varied, depending on the ecological location and meteorological conditions of the

year (Table 1). Numerical values of stability indices and line rankings cultivars are

presented in Table 2. The best value of the individual stability index corresponds to

the firs rank (R = 1).

Table 1

Grain yield of spring barley cultivars in the multi-environment trial, t ha*

Grain yield in environments

Code | Cultivars |\ e | vte | M17 '\gl N16 | N17 | N18 | K16 | K17 | K1g | Mean
GI | Virazh 746 | 713 | 5.08 | 3.34 | 556 | 7.01 | 4.66 | 445 | 3.81 | 2.99 | 515
G2 | Talisman 747 | 7.05 | 497 | 2.65 | 6.08 | 7.02 | 522 | 550 | 434 | 257 | 526
G3 | MIP Myrnyi 761 | 741 | 523 | 3.77 | 6.99 | 7.08 | 538 | 5.81 | 4.89 | 3.22 | 5.74
G4 | MIP Saliut 703 | 716 | 501 | 3.63 | 582 | 6.89 | 521 | 5.16 | 4.50 | 317 | 536
G5 | MIP Sotnyk 710 | 722 | 483 | 2.87 | 6.44 | 649 | 4.82 | 5.06 | 3.46 | 3.10 | 5.14
G6 | MIP Azart 739 | 738 | 519 | 3.64 | 585 | 6.82 | 443 | 565 | 415 | 3.17 | 537
G7 | MIP Bohun 734 | 721 | 545 | 367 | 618 | 6.66 | 510 | 5.68 | 463 | 2.97 | 5.49
G8 | Imidzh 574 | 502 | 453 | 2.09 | 627 | 6.90 | 513 | 4.77 | 3.63 | 2.85 | 4.87
G9 | Mirazh 6.86 | 5.75 | 421 | 2.31 | 615 | 7.01 | 6.28 | 515 | 4.79 | 3.28 | 5.18
G10 | Kozatskyi 340 | 5.06 | 347 | 1.51 | 523 | 5.60 | 3.60 | 4.09 | 3.22 | 2.62 | 3.78
G11 | Statok 644 | 479 | 422 | 3.35 | 546 | 6.30 | 515 | 587 | 414 | 3.74 | 4.95
G12 | Krok 500 | 6.12 | 437 | 2.96 | 503 | 583 | 544 | 546 | 4.67 | 3.98 | 4.99
G13 i’)‘/?tomykha”“’ 7.08 | 5.95 | 406 | 3.31 | 6.08 | 591 | 532 | 577 | 453 | 403 | 5.20
G14 | Voievoda 6.58 | 532 | 483 | 2.75 | 6.28 | 634 | 5.80 | 5.80 | 3.50 | 4.16 | 5.14
G15 | Vsesvit 6.32 | 455 | 459 | 3.43 | 6.05 | 6.20 | 5.69 | 5.38 | 4.38 | 3.95 | 505
G16 | Halaktyk 6.28 | 489 | 442 | 2.98 | 519 | 6.32 | 5.69 | 5.03 | 3.87 | 435 | 4.90
G17 | Hetman 6.64 | 466 | 461 | 2.88 | 546 | 6.70 | 649 | 543 | 461 | 3.66 | 5.12
G18 | Sviatohor 581 | 447 | 453 | 3.08 | 585 | 6.13 | 6.45 | 512 | 4.79 | 3.68 | 4.99
G19 | Luka 643 | 4.76 | 508 | 2.72 | 510 | 6.00 | 6.39 | 4.46 | 453 | 3.61 | 491
G20 | Vakula 6.88 | 581 | 455 | 2.79 | 539 | 6.1 | 4.15 | 6.47 | 4.75 | 210 | 4.90
G21 | Helios 713 | 531 | 463 | 2.23 | 572 | 619 | 4.21 | 6.29 | 433 | 2.08 | 481
G22 | Dokaz 756 | 6.08 | 4.64 | 2.28 | 6.73 | 6.84 | 3.60 | 597 | 423 | 2.13 | 501
G23 | Inkliuzyv 707 | 571 | 450 | 3.08 | 582 | 643 | 4.25 | 543 | 483 | 354 | 507
G24 | Vzirets 6.84 | 6.88 | 4.66 | 2.01 | 6.01 | 6.61 | 453 | 5.73 | 453 | 3.25 | 520
G25 | Vitrazh 6.15 | 4.78 | 435 | 2.14 | 4.80 | 546 | 3.36 | 457 | 417 | 2.8 | 4.28
G26 | Veles 6.62 | 6.03 | 429 | 2.50 | 5.95 | 6.43 | 6.39 | 491 | 4.34 | 3.39 | 5.09
G27 | Skarb 6.03 | 508 | 4.99 | 3.74 | 611 | 7.09 | 6.55 | 6.13 | 472 | 4.02 | 554
G28 | Perl 6.79 | 576 | 4.85 | 2.98 | 5.95 | 6.72 | 541 | 513 | 501 | 3.44 | 520
G29 | Alehro 718 | 5.08 | 4.63 | 2.84 | 611 | 6.95 | 6.22 | 5.80 | 432 | 3.77 | 530
G30 | Pan 759 | 585 | 454 | 2.46 | 6.27 | 6.95 | 5.96 | 5.80 | 4.04 | 3.37 | 529
G31 | Modem 612 | 431 | 464 | 2.72 | 523 | 620 | 514 | 431 | 434 | 2.76 | 458
G32 | Skif 6.70 | 501 | 443 | 2.96 | 6.24 | 7.00 | 511 | 5.05 | 3.74 | 3.33 | 4.96
G33 | Svaroh 6.68 | 572 | 4.76 | 2.82 | 6.01 | 6.67 | 554 | 494 | 511 | 3.00 | 513
G34 | Shakira 748 | 652 | 421 | 2.53 | 533 | 7.07 | 5.71 | 431 | 455 | 2.64 | 5.04
G35 | KWS Bambina | 659 | 6.66 | 4.73 | 250 | 6.70 | 7.00 | 4.69 | 5.22 | 436 | 2.17 | 5.06
G36 | Brusefield 5.78 | 4.92 | 429 | 1.44 | 510 | 595 | 454 | 6.37 | 3.97 | 242 | 4.48
LSDos 0.27 | 0.35 | 029 | 0.21 | 0.46 | 0.29 | 0.46 | 0.19 | 0.37 | 0.17 | 0.31
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According to the regression coefficient b;, cultivars Svaroh (G33), Skif (G32),
Alehro (G29), Imidzh (G8), and MIP Saliut (G4) were approximated to the optimal
reaction to change of the environmental conditions (b; close to 1.0). The cultivar
Statok (G12) responded to the changing conditions the least of all, whereas the
response of the cultivar Dokaz (G22) was the most

Table 2
Characteristics of spring barley cultivars by parametric and non-parametric

stability indices

Cultivars Stability indices, ranks

code bi |R| Sd | R| P |R|S® | R| S@® |R|Homi|R]| Sci|R
G1 11312 | 051 | 35 | 0.68 | 18 | 2.07 | 21 | 143.89 | 34 | 16.46 | 26 | 2.06 | 21
G2 128 19| 013 | 4 | 046 | 7 | 211 | 23 | 7558 |14 | 16.36 | 27 | 1.88 | 26
G3 11313 021 | 13016 | 1 | 1.27 | 5 | 4656 | 6 | 2155| 9 | 243 | 5
G4 101 2 | 023 | 19 | 037 | 4 | 142 | 7 | 4822 | 7 |20.73|11|237| 8
G5 118 | 15| 0.37 | 27 | 057 | 15| 2.09 | 22 | 104.44 | 26 | 16.15 | 28 | 2.04 | 22
G6 1.07| 9 | 045 | 32 | 045 | 6 | 1.73 | 17 | 102.08 | 23 | 18.97 | 18 | 2.30 | 10
G7 1.05| 7 | 026 | 22 | 029 | 2 | 149 | 8 | 75.67 | 15| 20.84 |10 | 2.22 | 12
G8 1.01| 3 | 023 | 16 | 085 |26 | 1.76 | 19 | 98.06 | 22 | 17.11 | 25| 2.01 | 23
G9 115 |14 | 020 | 12 | 054 | 12| 1.62 | 14 | 10358 | 25| 17.34 | 23| 1.71 | 28
G10 079 |10 | 060 | 36 | 293 |36| 096 | 3 | 12.14 | 1 |11.37 |36 1.02 | 35
G11 077|11] 016 | 6 |0.83|25| 251 | 29 | 9381 |20 |22.75| 7 | 258 3
G12 07114 | 016 | 5 | 07119 | 289 | 33 | 12589 |31 (2480 | 3 |241| 6
G13 085| 6 | 017 | 9 | 046 | 8 | 249 | 28 | 102.44 | 24 | 23.05 | 4 | 243 | 4
G14 092| 4 | 030 | 24 | 058 | 16 | 3.44 | 36 | 107.33 | 28 | 20.32 | 15| 2.15 | 17
G15 071|15| 019 | 11 | 075 |22 | 234 | 25 | 86.92 |17 | 2523 | 2 | 2.74 | 2
G16 072 |13 | 024 | 21 | 0.90 | 28| 257 | 30 | 105.36 | 27 | 22.90 | 5 | 2.32| 9
G17 083 | 5 | 038 | 28 | 0.72 |21 | 1.74 | 18 | 76.39 | 16 | 20.44 | 12| 2.20 | 14
G18 070 | 16 | 0.41 | 29 | 0.89 | 27| 2.60 | 31 | 134.44 |32 | 2281 | 6 | 238 | 7
G19 077 | 12| 0.44 | 31 | 097 [ 29| 2.86 | 32 | 139.72 | 33 | 20.37 | 14 | 2.08 | 20
G20 1.09 | 10 | 0.48 | 34 | 097 | 30| 1.56 | 11 |123.11 |30 | 15.38 | 30 | 1.49 | 31
G21 1.22 |16 | 0.35 | 26 | 1.07 | 32| 2.42 | 27 | 107.89 | 29 | 13.81 | 33 | 1.40 | 34
G22 1.40 | 21 | 0.46 | 33 | 097 |31 | 3.38 | 35 | 166.33 | 36 | 13.01 | 34 | 1.41 | 33
G23 092| 3| 017 | 8 | 067 |17 | 1.61 | 12 | 6453 |11 |20.37 | 13| 2.21 | 13
G24 1.07| 8 | 019 | 10 | 048 11| 087 | 2 | 30.56 | 3 | 18.73| 19| 2.20 | 15
G25 084 | 8 | 024 | 20 | 184 |35| 047 | 1 | 1789 | 2 | 1546 |29 | 1.49 | 32
G26 1.05| 6 | 023 | 15 | 057 | 13| 1.88 | 20 | 68.14 | 13| 18.12 | 20| 1.92 | 25
G27 084 | 9 | 027 | 23036 | 3 | 153 | 10 | 5344 | 9 | 2580 | 1 |293| 1
G28 095| 2 | 004 | 1 |048|10| 136 | 6 | 3458 | 4 |21.74| 8 | 2.28 | 11
G29 1.03| 5 | 023 | 17 | 047 | 9 | 167 | 15 | 51.67 | 8 | 19.88 | 16 | 2.09 | 19
G30 124 | 17| 009 | 2 | 042 | 5| 227 | 24 | 92.36 | 18| 17.16 | 24 | 1.71 | 27
G31 085| 7 | 021 | 14 | 1.37 |33 | 1.61 | 13 | 40.75 | 5 | 17.59 | 22| 2.00 | 24
G32 1.03| 4 | 016 | 7 | 079 24| 151 | 9 | 67.36 |12 | 17.72 | 21| 2.09 | 18
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G33 100 1 ) 010 | 3 |057 14| 171 | 16 | 55.00 | 10| 19.66 | 17| 2.17 | 16
G34 124 118 | 032 | 25 | 0.77 | 23| 294 | 34 | 15153 | 351483 |31 |1.70 |29
G35 129120 ) 023 | 18 | 0.71 |20 | 242 | 26 | 9783 |21 | 1478 |32 | 157 | 30
G36 11011 ) 043 | 30 | 152 |34 120 | 4 | 93.11 |19]1289|35]1.01] 36

The cultivars Perl (G28), Svaroh (G33), and Pan (G30) were relatively stable
as they had small numerical values of S2d;. According to the cultivar superiority
measure P;, the cultivar MIP Myrnyi (G3) should be distinguished. The cultivars
Virazh (G25), Vzirets (G24), and Kozatskyi (G10) were stable according to non-
parametric indices Si¥ and S{®. The cultivars Scarb (G27) and Vsesvit (G15) were
the best according to homeostaticity Hom; and breeding value Sc; indices.

For a more detailed clarification of relationship between yield level (mean,
maximum and minimum limits) and stability indices, correlation analysis was carried
out (Table 3). The functional negative correlation was observed between mean yield
and P;. The moderate positive relationship with mean yield and Hom;, mean yield and
Sci was observed. The S{®, S{@ b;, and S?d; not correlated with mean vyield.
Maximum vyield positively correlated with b; only. The functional correlation is
defined between minimum vyield and Sci. Strong correlation was found between
minimum yield and Hom;. For the individual indices, it should be noted the strong
relationship between Hom; and Sc;, $;¥) and S;®.

Table 3

Correlation between yield and stability indices

Yield, stabilit Mean | Maximum | Minimum
indices | yield | yield yield | P | S| P s® | S® | Hom,
Maximum yield | 0.73
Minimum yield | 0.67 0.23
bi 0.28 0.74 -0.40
S -0.39 -0.09 -0.41 0.06
Pi -0.97 -0.68 -0.66 -0.26 | 0.50
S 0.17 0.12 0.12 0.04 | 0.08 | -0.22
Si@ 0.13 0.28 -0.04 023 | 0.38 | -0.18 | 0.80
Hom; 0.53 -0.10 0.87 -0.65 | -0.46 | -0.53 | 0.15 | -0.07
Sci 0.63 0.09 0.98 -0.50 | -0.44 | -0.63 | 0.13 | -0.08 | 0.93

Thus, it can be observed that statistical indices characterized the genotypes in
different ways. Some parameters estimated the stability only, without considering
yield level. Other indices related with the mean yield, maximum or minimum its
limits.
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GGE biplot which-won-where polygon view is effective to visualize the
interaction patterns between genotypes and environments (Fig. 1). In this case, the
first mega-environment is formed by the environments K17, K18 and N18. The
winner in this mega-environment is cultivar Skarb (G27). In this sector fell also
cultivars Alehro (G29), Mirazh (G9), Veles (G26), Sviatomykhailivskyi (G13), Perl
(G28), and Svaroh (G33). The second mega-environment is formed by the
environments M15, M16, M17, M18, N16, N17, and K16. Cultivar MIP Myrnyi (G3)
won in this mega-environment. In the second mega-environment fell also cultivars
Virazh (G1), Talisman (G2), MIP Saliut (G4), MIP Sotnyk (G5), MIP Azart (G6),
MIP Bohun (G7), and Shakira (G34). Cultivar Pan (G30) is located practically on a

line dividing two mega-environments, mentioned above.

AXIS227.35%

AXIS1 37.32 %

Fig 1. The GGE biplot which-won-where polygon view for breeding lines and
test environments
The other cultivars fell in sectors that contained no environments, indicating
that these genotypes were not the best in any of them. Thus, it can be seen that the
two mega-environments, mentioned above, are formed by different ecological
environments. This confirms that not only ecological, but also meteorological
conditions of the years of the research significantly influenced on the yield of the

genotypes.
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Figure 2 shows the average environment coordination of cultivars in terms of
mean yield and stability. The highest yield performance had cultivar MIP Myrnyi
(G3) the poorest performance had cultivar Kozatskyi (G10). The high stability had
cultivars Pan (G30), Perl (G28), Svaroh (G33), Imidzh (G8), Brusefield (G36), and
Kozatskyi (G10). However, the cultivars Imidzh (G8), Brusefield (G36), and
Kozatskyi (G10) had lower yield than grand mean yield across environments.
Cultivars Sviatohor (G18) and Dokaz (G22) were the most variable. Cultivars
Sviatohor (G18), Hetman (G17), and Skarb (G27) had higher than expected yield in
K18 and N18. Cultivars Dokaz (G22), MIP Myrnyi (G3), MIP Bohun (G7), MIP
Saliut (G4), MIP Azart (G6), Virazh (G1), Talisman (G2), MIP Sotnyk (G5), and
Vzirets (G24) had higher than expected yield in M16. These results may be explained
by better resistance to lodging these genotypes in conditions M16, while the other
genotypes had poorer resistance. The last significantly decreased yield in spring

barley cultivars.

AXIS227.35%

AXIS1 37.32 %

Fig 2. The GGE biplot average environment coordination view of spring barley
cultivars for mean yield against stability
Figure 3 shows ranking the cultivars relative to a hypothetical “ideal genotype”
that conventionally is represented as the center of centric circles. The nearer to the
“ideal genotype” were cultivars MIP Myrnyi (G3), Pan (G30), MIP Saliut (G4), MIP
Bohun (G7), and Sviatomykhailivskyi (G13).
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Fig 3. The GGE biplot ranking spring barley
cultivars relative to an “ideal genotype”

The other cultivars that exceeded the grand mean yield had more specific
reaction to the conditions of one or more environments, or had lower mean yield
across environments than mentioned above cultivars. These genotypes have practical
worth for environments in which they were more adapted. The cultivars with poorer
yield performance than grand mean have no practical worth.

As a result of research, the effectiveness of a combination of statistical and
graphic (GGE biplot) approaches for comprehensive evaluation of the genotype-by-
environment data from multi-environment trials has been revealed. The spring barley
cultivars MIP Myrnyi, Pan, MIP Saliut, MIP Bohun, and Sviatomykhailivskyi that

combined yield performance and stability have been identified.
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V]IK 63
AKTYAJILHBIE MTPOBJIEMbI CEJILCKOT'O XO3SMCTBA U
CTPATETWU WX PEIIEHUA B PA

A3arsH JIuana CamBen10BHA
HAy4HBIN COTPYIHUK
Nucuryt 3xoHomukn HAH PecnyOnnku Apmenust

Anoranmusi: CenbCKoe XO34MCTBO - OJIHA U3 BAXKHBIX OTpacieid SKOHOMHUKH
Apmenun. OT pa3BUTHUS CEIBCKOE XO3SMCTBO 3aBUCUT IPOJIOBOJbCTBEHHAS
0€30IacCHOCTh HACEJICHMS, YPOBEHb JKM3HU U BO3MOXKHOCTEH Pa3BUTHUS CEIbCKUX
pationoB. ITockoinbky cdepa cuuTaeTcs BBICOKOPUCKOBBIM, OY€Hb Ba)KHO ITPABUIILHO
YIPaBIATh 3TU pUCKaMU. B 3aBUCHMOCTH OT PUCKOB, B 00JIACTH CEIBCKOTO X035CTBA
HEOOXOJIMMO YUYUTHIBATH HU3KHUI YPOBEHb MHBECTHUIIMH M TeXHUYECKUE Oapbepbl. B
HacTosAIIee BpeMs B JEPEBHSAX HAOIIOAeTCSd HHU3KUH YPOBEHb COIHMAJIbHO-
SKOHOMHMYECKON, a Takke MpaBOBOM OCBEJOMJIICHHOCTH, UTO MPUBOAUT K
HEed(P(HEKTUBHOMY COTPYIHHUECTBY MEXAY «IPAKTUKYIOUIUMH arpoOHOMaMHu» U
JpyTMMH Y4YacTHUKaMU pbIHKA. BujaeHue Ha cheayromue JecsiTh JIeT - 23TO
BCECTOPOHHEE PA3BUTUE U MPOLBETAHUE CEIIBCKOTO XO3SIMCTBO.

KiawueBble caoBa: CenbCKoe  XO3SMCTBO,  CTpaTerusi, 3aHSITOCTb,
MPOJIOBOJILCTBEHHAs ~ 0€30MacHOCTb,  PUCKU, APPEKTHUBHOCTb  YIpPaBJICHUS,

MPUOBLIILHOCTb.

Cenbckoe XO034HCTBO - OJIHA U3 KIKOYEBBIX OTPACIEH 3KOHOMUKH APMEHHH.
OHO 3HaUMMO Kak cdepa, OT pa3BUTHs KadyecTBa M YPOBEHbSI KOTOPOW 3aBUCHUT
MPOJIOBOJIbCTBEHHAsI O€30MAaCHOCTh HACEJIEHUS, YPOBEHb JKU3HU U BO3MOXKHOCTEH
pa3BUTHS CEIbCKUX pAHOHOB, 370pOBbSA M 0€30MacHOCTh JIIOACH, a Takxke
NPOAOHKUTEILHOCTh U KayeCTBO JKU3HM HaceseHus.BuaeHue pemeHus mpobiem
aToi cepbl oTpaxkeHO B «CTpaTeruu OCHOBHBIX HAMpaBJICHUM, 00ECIEUMBAIOITUX
HPKOHOMUYECKOE pa3BuUTHE arpapHoii cdepbl Pecnybnmuku Apmenus Ha 2020-2030
roJibl», B KOTOPOW MPEACTABIEHbl OCHOBHBIE IPUOPUTETHI FOCYAApCTBa B arpapHou
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nonuTuke. CebCcKoe X035MCTBO B APMEHUU MOXKET CTaTh OJTHOM U3 OCHOBHBIX OIOP
COBPEMEHHOM, MPOIBETAIONIEH U TUBEPCUPHUIIMPOBAHHON SKOHOMUKH. OH o0sagaer
OTPOMHBIM MTOTEHIUAIOM JUIsI 3KOHOMHUYECKOTO POCTa, YIYyYUIEHUS Ka4eCTBA KU3HU
HAaCeJICHMUS, CHUKEHUS YPOBHS OenHoCTH, CO3aHUS YCTOWYUBBIX,
BBICOKOOILJIAYMBAEMBIX paO0UYMX MECT U CO3JaHMsI BO3MOXHOCTEH /i1 OU3Heca.

Cenpckoe X034MCTBO ApMEHMM MMEET psiJi KOHKYPEHTHBIX NPEUMYLIECTB, B
TOM YHCJE KOPOTKME PACCTOSHUS MEXKIY CEIbCKUMU M TOPOJCKUMHU paiiOHaMH,
JOJITOCPOYHOE  BBIPAIMBAHUE  BBICOKOKAUYECTBEHHOW  CEJIbCKOXO3AMCTBEHHOU
MPOJIYKLUHH, arpoOKJIMMAaTUYECKHE 30HBI, CIHOCOOCTBYIOLME pPaHHEMY YpPOXKalo,
OoraToe CeIbCKOXO3SMCTBEHHOE Hacneaue (ApMEHUs Kak pOJHMHA BbIpAlllMBaHUE
aOpUKOCOB, 4YEpeUIHM W BHUHOTPAJApCTBA) U CaMOE€ IJIaBHOE, OJaronpusiTHbIE
DKOJIOTMYECKHE YCIIOBUS - KAa4ECTBEHHAs BOJAA M BBICOKOTOPbBS, NAOLIME CaMBbIE
BKYCHBIE CEJIbCKOXO35ICTBEHHBIE IPOAYKTHI.

[Tockonbky cdepa cuuTaeTcsi BBICOKOPHUCKOBBIM, OUY€Hb Ba)KHO IPaBUIBHO
YVIOPABJISTH 3TH PUCKaMH. YTIpaBJIEHUE CEIbCKOXO03MCTBEHHBIMA PUCKAMU BKJIFOUAET
B ce0sd NpPUHLUIIBI W METOAbl OpraHu3aluu Ou3Heca, CHUCTEMBbl CIOCOOOB
3¢ (PEeKTUBHOCTU yINpaBieHUsT W NPUOBUIBHOCTH, a HMX YMPABICHHUE MOCPEICTBOM
CTPAXOBaHUs MPEANOJAracT TAaKXE COOTBETCTYIOLUIME CHUCTEMBI HCCIIEIOBAaHUS
CTPaxXOBOTO pbIHKA, AaHaJIW3a, IPOTHO3MPOBAHWE M IUIAHUPOBAHUE CTPAXOBOU
nestenbHocTd [1]. B 3aBUCMMOCTH OT PHCKOB, B 0OJIACTH CEJIBCKOTO XO35MCTBa
HEOOXOMMO YUYUTHIBaTh HU3KUN ypOBEHb MHBECTUIIMH W TexHHUYeckue Oapnepbl. K
MOCJIEIHUM  OTHOCSTCS HHU3KAWA  YpPOBEHb COBPEMEHHOM  MeXaHW3aluuh |
UPPUTallMOHHBIX ~ CHUCTEM,  HEpa3BUTash  CUCTEMa  CEIbCKOXO3SHCTBEHHBIX
KOHCYJIBTAIIMI, OTPAaHUYEHHBIN JOCTYI K KaUeCTBEHHONW MH(MPACTPYKTYpPE,TaKOM Kak
XOJIOMUIIbHBIE W CKJAJCKUe TnomelieHus, Hwuszkuii ypoBeHb MOHHUTOpPUHTA
0€30MacHOCTH MUILEBBIX MPOAYKTOB M (PUTOCAHUTAPHBIX NMPUMAEMBIX CTaHAAPTOB,
OTpaHMYEHHBIH JOCTYn K (uHaHcaM (B YAaCTHOCTH, CTpPaxOBaHHME) HEXBaTKa
YeJIOBEUECKUX PECYpcoB B 3KocucTeMe. Bce BblllenepeurciaeHHble MpoOIeMbl
pa3peirMbl, HO HEOOXOAMMO 3HAYUTENIBHO YBEIUYUTh OOBEM TOCYAapCTBEHHBIX,

JOHOPCKO - YdCTHBIX HHBCCTHHHﬁ, a TaKXKE TIOATCJIbHO ONPCACIINTE INPUOPUTCTHI U
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MOCJIEIOBATENBHOCTD ACUCTBUN.

BolleynomMsinyTble NPUOPUTETHI OMNpeAeieHbl B CeMH CTPAaTern4ecKux
NMPHOPUTETAX arpapHoOro cekropa PA.

1)  moBbIIIEHWE KOHKYPEHTOCIIOCOOHOCTH W 3(PQPEKTUBHOCTH arpapHOro
CEKTOpa;

2)  obecnedeHne 0€30MaCHOCTH MUIIEBBIX MPOITYKTOB;

3)  TOBBINICHHE MTPOJOBOIBCTBEHHON 0€30ITaCHOCTH W ITUTAHMS,

4)  pa3BUTHEC MECTHBIX PHIHKOB U YBEIUYCHHE SKCIIOPTHBIX BO3MOKHOCTEHH;

5)  pa3BuBaTh YEIOBEUSCKUN M MHCTUTYIIMOHAJILHBIA MOTESHIIHAT B 00JIaCTH
CEIBCKOI0 XO3SMCTBA;

6)  mommepXKUBATh YCTOMYMUBOE Pa3BUTHE CEIILCKUX COOOIECTR;

7)  CcoOIeHCTBOBaTh IIU(PPOBOMY CEIHLCKOMY XO3SHUCTBY M TEXHOJIOTHUCCKUM
uHHOBanuaM. [lociaenHuii KOMIOHEHT - TEXHOJOTMYECKUE WHHOBALMU - IU(pOBOE
CEJIbCKOE XO3SMHUCTBO - OTO B3aUMOCBSI3aHHBIE JJIEMEHTBI, KOTOpPBHIE OYIyT
NOJICPIKUBATE IPYTHX [2].

CenbCckoe XO3SIICTBO - OJHA M3 BAXHBIX OTPAciel SKOHOMHKHA ApPMEHHH,
kotopas B 2018 r. obecreunmmu 13,7% BBII (822,4 mapa npamon) [3]. Banosas
MpOAYKIUs cenbcKkoro xossicrBa B 2018 r. cocraBuma 889,7 miapa ApamoB, u3
KoTophiX 46% (411,8 Mipa apamM) MoJaydeHoO OT pacTeHUeBoaACTBa, 54% (477,9 mupa
ApaM) - OT MPOYKITUH )KUBOTHOBOJICTBA [4].

B mactosmee Bpems Oosnee 36% mnHacenenus Apmenun (1,07 mummmona
YeJI0OBEK) MPOKHUBAET B CEILCKOM MECTHOCTH. B mocnemHue rojibl 3TOT MOKas3aTesb
HMEET TEHJCHLMIO K CHIDKEHHIO, B 4acTHOCTH, B 2014-2019 rr. 4MCIEHHOCTH
HaceJeHus B cenax ymeHbmmiachk Ha 3% ninum Ha 30,8 ThIC. YeIoBeEK.

OnHolM W3 MNOpPUYMH BBICOKOM JIOJM HUMIIOPTa  CEJIbCKOXO3SIMCTBEHHOU
MPOAYKIUU SIBJIIETCS HU3Kas MPOAYKTUBHOCTH CEIIbCKOTO XO35iiCTBa B ApMEHUH,
OTHOCUTEILHO HEOOJIBIIION PHIHOK BHYTPEHHETO MOTPEOSICHUs, CE30HHOCTh, HU3KAs
IIEHOBasi KOHKYPEHTOCIOCOOHOCTh HWMIIOPTUPYEMOM TMPOAYKIIMH, B HEKOTOPBIX
CJIy4asiX HECOOTBETCBHE KAUECTBEHHBIX XapaKTEPUCTUK TPEOOBAHUSIM TTOTPEOUTEINECH.

n OJHHUM N3 OCHOBHBLIX HpGHHTCTBI/Iﬁ Ha ITyTH 3KCIIOPTa CCIbXO3IMPOAYKIHNHU SABJISACTCA
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0JI0kata ApMEHHH COCETHUMU CTPAHAMHU, YTO BBI3BIBACT JIOTUCTHYECKUE TPYTHOCTH,
YBEJIIMYMBAET CTOMMOCTh €IMHUILIBI MTPOAYKIIMHU, @ B HEKOTOPBIX CIy4YasiX CHUKAET €€
Ka4E€CTBEHHBIC XapaKTEPUCTHUKHU. s YBEJINYECHUS CTOMMOCTH
CEIIbCKOXO3SIMCTBEHHOW — MPOJAYKIMH, CTUMYJIMPOBAHUS OKCIIOPTA, a TaKxke
MOBBIIICHUS KOHKYPEHTOCIIOCOOHOCTH Ha MEXKJIYHAapOJHOM pBIHKE HEO0O0XOAHUMO
00ecreynuTh MPOJIaXy CeIbCKOXO3SIMCTBEHHON MPOAYKIIMU HE TOJILKO B KauyecTBE
ChIpbl B IEPBUYHOM COCTOSIHUM, HO W TMOBBICUTH €€ CTOMMOCTb W CO34aTh
BO3MOXHOCTH JUIsl SKCIIOpPTa B nepepaboTaHHOM BHjE. B OCHOBY BKIIIOUEH BOIPOC
COYETAaHHE CHUCTEM CEJIbCKOXO3SMCTBEHHOM CTAaTUCTUKXW B paMkax CoriameHus o
BCEOOBEMITIOIIEM PACIIMPEHHOM MApTHEPCTBE Mexay PecnyOnukoil ApMeHHs U
EBponeiickum Cor030M B pamMKax COTJIAIICHUH, 3aKIIOYEHHBIX Mexay PecryOiukoit
ApMeHus U rocyaapcTBaMHU-4iIeHaMH EBPa3zniiCKOro SKOHOMHYECKOTO COI03a. 3THX
BKHBIX MHUIIMATUB PETHOHAIBHOTO COTPYIHHUYECTBA. ITO COTPYAHUUYECTBO JOIAKHO
o0OecreynTh TMpUMEHEHHE MPUHIUIIOB craTtuctudeckoro omsita EC u EADC, B
YaCTHOCTH, IIPOLECCAa CTATUCTUYECKOTO Yy4YeTa CEIbCKOIO XO3AKMCTBA BMECTE C
JIPYTUMHU CEKTOpaMu. B CBSI3M € 3THM HUCHONB3YIOTCA OOecleueHrne KayecTBa U
YIIPABJICHUE CUCTEMAMM CEJIbCKOXO3SIMCTBEHHOW CTAaTUCTUKHU, CTATUCTUYECKUE
KiIaccu(ukanuy, HaIASKHOCTh COOpAaHHBIX JIaHHBIX, a TaKXXe MCIOIb30BAHNE
COBPEMEHHBIX HMH(GOPMAIIMOHHBIX TexHoJorui. bonpmmHCcTBO cen PecnyOnmuku
ApMeHHUS BCe €Ile HaXOISITCS HA HU3KOM YPOBHE Pa3BUTHS. Y UUThIBAs TOT (PaKT, 4yTO
CEJIBCKOXO3SIICTBEHHAs! JIEATEIbHOCTh B APMEHMU B OCHOBHOM OCYUIIECTBIIIETCS B
CEJILCKOM MECTHOCTU (PEpMEPCKUMU XO03UCTBAMU, YPOBEHb PAa3BUTHSI CEJ1 HAMIPSAMYIO
BIIUSIET Ha d(PPEKTUBHYIO JEATEIBHOCTh CeKTOpa. B HacTosiiee Bpems B JEpPEBHSIX
HaOMIOAAeTCsl HU3KUMA YPOBEHb COITMATBHO-DKOHOMUYECKON, a TakKe IPaBOBOM
OCBEJIOMJICHHOCTH, (PUHAHCOBO-CEJIbCKOXO3SUCTBEHHBIX 3HAHWW W HABBIKOB, YTO
OpUBOAUT K HEIPPEKTUBHOMY COTPYIHUUYECTBY MEXKIY «IPAKTUKYIOIIUMHU
arpOHOMaMM» U IPYTrMMH YYaCTHUKAMH PbIHKA.

Hu3zkuii ypoBEeHb pa3BUTHS CE€la COMPOBOXKIACTCS CTAPEHUEM HACEIICHUS, YTO
B OCHOBHOM CBSI3aHO C IPUTOKOM MOJIOAEKU U3 CEJI B TOPOJ, a TAKKE IMUTPALMEH U3

CTpAaHBLI. OTO sBJICHUE INPpUBOAUT K CHHIXCHHIO 3(1)(1)€KTI/IBHOCTI/I CCKTOpa, TaK KakK
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HaONOlaeTCsl HeXBaTKa MpPO(EeCcCHOHANbHBIX HABBIKOB B  CEKTOpe, Oojee
WHTEHCUBHBIX WHTErpallid WHHOBALIMOHHBIX TEXHOJIOTMM, 3aBOEBAHUHM HOBBIX
3apyOeXHBIX PBIHKOB M HAaBBIKOB BEJICHUS IEpPeroBopoB. Pa3BuTue cenbCckoil
CoOLMaIbHOW  WHQPPACTPYKTYpPHl M  BOBIEYEHHE CEIIbCKOIO  HACElIeHUs B
HECEJIbCKOXO3SIIICTBEHHYIO JI€ATEIbHOCTh BaXXHbl C TOYKM 3pPEHHUS TOBBIIICHUS
YPOBHSl JKM3HM CEJIbCKOIO HAacCeJIeHWs MW CoKpauleHus OenHoctu. B obnactu
CeNnbCKOro xo3siictBa PecnyOnuku ApMeHHss HEOOXOOUMO YCOBEPIIEHCTBOBATH
3aKOHOJATEIBHOE MOJIE, B YACTHOCTH, pa3padoTaTh U MPUHSTH Psii HOBBIX IPAaBOBBIX
aKTOB II0 3aKOHY O CEJIbCKOM XO3fHCTBE, a TaKXe BHECTH H3MEHEHUS B
CYILLECTBYIOILIME MpaBOBblE€ AaKThl. BujeHwe Ha creayrwomuye AECATh JET - 3TO
BCECTOPOHHEE PA3BUTHE U MPOLBETAHUE CEIIbCKUX TEPPUTOPHIL, 3aHITOCTD CEINBCKOM
MOJIOAEKH, aJanTauds K HW3MEHEHUIO KIMMaTa, YCTOMYMBOE HCIIOJIb30BaHUE
IIPUPOJHBIX PECYPCOB CTPAHBI, BHEAPEHHE JIYUIIEH CUCTEMBI IPOJOBOJILCTBEHHOU
0€e30MacHOCTH, IPOJBHKEHHE JKCIIOpTa BBICOKOKAaYECTBEHHOMN
CEJILCKOXO3SIMCTBEHHOW mpoaykuuu. B pesynabrare y Hac OyAeT CHACTIIMBOE,
IIPOLIBETAIOLIEE CEIBCKOE HACEIEHUE, )KUBYILIEE B TAPMOHUU C OKPYKAIOIIEH CPENOH,
BENyIlIEE€  PETHOHAIBHOE TOCYJAapCTBO C  TEXHOJOTMYECKH  OCHAUIEHHBIM
MHHOBALlMOHHBIM CEJIbCKUM XO03SI1ICTBOM.
CIIMCOK JIMTEPATYPH
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3100yBay BHINOI OCBITH
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arpapHoOro yHiBEpCHTETY

M. MukonaiB, YkpaiHna

AHoTamnisi: MoJ0OYHE CKOTAapCTBO SIBJISIETHCS OHOIO 13 MPOBITHOIO TATy330 B
CUILCBKOMY TOCIOJApCTBl, sike 3a0e3rledye HaceJeHHs IIHHUMHU XapuyOBUMU
MpOoaAyKTaMu (MOJIOKO 1 M’SCO), SIKI € KUTTE€BO HEOOX1IHUMHU B XapuyBaHHI JIIOJUHHU.
A TakoX MOXKJIMBE OJIep KaHHs TEXHIYHOI CHPOBHHH, a caMme: IIKipa, METHHA, M ICO-
KICTKOBE OOpOIITHO, OpraHiuHe JOOpUBO Ta iHIe. B poO0TI HaBeaeHO /1aHi MOJIOYHOT
MPOJYKTUBHOCTI KOPIB YEPBOHOI CTEMOBOI Ta YKPAiHChKOI YOpPHO-PsiOOi MOpII.
BcranoBneHo, 10 Mojg09Ha MPOAYKTUBHICTh KOPIB PI3HUX MOPIJ B pO3pi3i JaKTallii
Majau pi3HI MokazHUKH. CHOCTepIracThCsl 30UTBIICHHS MPOAYKTUBHOCTI Y TPETIO
JIAKTAaIIIO.

KuarouoBi cjoBa: mopoja, MOJOYHA MPOAYKTHBHICTb, Haii, BMICT XHUDY,

KOPOBU

Jlnst BuUpimieHHS TPOOJEMU MIABUINCHHS MPOMAYKTHUBHOCTI Ta 301TIBIICHHS
BUPOOHMIITBA MPOJYKIII 3yMOBJEHAa yMOBaMHU TOJIBII, YTPUMaHHS, €KCIUTyaTalli
TBApUH Ta TeHeTUYHUMHU (pakTopamu. [Ipu po3BeneHHI BUCOKOMPOIYKTUBHUX KOPIB
repeBara HaJaeThCsl TAKUM MOPOJIaM, SIK YKpaiHChKa YOpHO-psi0a MOJIOYHA, YEPBOHO-
psiba, uepBOHA CTETNOBA Ta YKpaiHChKa YepBOHA MOJIOYHA moposa [1].

YepBoHa cTenoBa nopoja MMUPOKO PO3MOBCIOKEHA B HaIlIlil Kpaini. Bona mae

A00pi ajanTaiiiiHi SIKOCTI y PI3HUX MPHUPOJHO-KIIMATHUYHUX 30HaXx. MosouHa
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OPOAYKTUBHICT B cepeaHboMy ckinamae 2316-3055 kr wmosoka. Brpomosx
TPUBAJIOTO dYacy 1 TOJINIIyBaIM B HampsMi MiABUINEHHS MOJIOYHOCTI,
KUPHOMOJIOYHOCTI, TPUCTOCOBAHOCTI JO MAIIMHHOTO JIOIHHS, MOKpaIIeHHS
excrep’epy [2, 3]. YkpaiHCbKy YOpHO-psOy MOJIOYHY MOpPOAY CTBOPIOBANU IS
OTPUMaHHS BUCOKOT'O HaJ/I0I0, TEXHOJIOTYHOCTI IPU MAIIMHHOMY JTOTHHI, IiIBUIIUTH
BMICT JKMpPYy B MOJIOII Ta 3aJ0BUIBHUX M SICHHUX sikoctet [4, 5]. Monouna
POJIYKTUBHICTh B CEPEIHBROMY CKJIJIa€ 3a Meplry JiakTalito 5260 Kr, MOBHOBIKOBOI
KopoBH — 6403 KT MOJIOKa 3 BMICTOM XKUpY B MoJoti 3,86% [6].

MoJI0KO € OJHMM 13 LIHHUX MPOJIYKTIB XapuyBaHHS, B SIKOMY MICTATBCS YCi
MOXKMBHI PEUYOBUHU HEOOXIJIHI JUIsl XapuyyBaHHS JIIOAWUHHU. TOMY, JOCIHIJIKEHHS
MOJIOYHOT MPOAYKTUBHOCTI B HAIll 4acC, € TOCTATHBO aKTYaTbHHM.

MeToro HamuMx JOCHIKEHb OYJIO OIIHUTHA MOJIOYHY MPOAYKTUBHICTH KOpIB
YEpBOHOI CTEMOBOI MOPOJAH 1 YKPAiHCHKOI YOPHO-PSI00i MOJIOYHOT MOPOAM BEIHUKOL
poraroi xymno06u. Jljisi BUpIIIEHHS JaHOI METH, CTAaBWJIM Taki 3aBJaHHS: OILIIHUTHU
MOJIOYHY NPOAYKTHUBHICTh YEPBOHOI CTENOBOI MOPOJMU; MPOAHANI3yBaTH MOJIOYHY
MPOJYKTUBHICTh YKPaiHCHKOT YOPHO-Ps00i MOJOYHOI MOPOJAU; MOPIBHATA MOJIOYHY
MPOYKTUBHICTh YEPBOHOI CTEMOBOI MOPOAM 1 YKPAaiHCHKOI YOPHO-PsiOOi MOJIOYHOI
MIOPOJIM 3a TepIy, APYTY 1 TPETIO JakTamito. B manuit yac HaiOuIbII 0a)kKaHO Y KOPIB
MiBUIIYBAaTH PIBEHb HAIOI0 MPU ONTUMAJIBHUX CKJIAJOBHUX MOJIOKA, OCOOJHMBO B
30HaX CHUPOBUPOOHMIITBA. [HTeHCHU]iKallisl TIIEMIHHOI poOOTH B JaHOMY HAIPSMKY
Ja€ MMO3UTUBHUM Pe3yNbTaT y HAHOMMKINX TTOKOTIHHSIX.

MoJiouHa NpOAYKTUBHICTh JTOCHIIKYBaJIbHUX KOPIB YKPAIHCHKOI YOPHO-PsIOOi
MOJIOYHOT 1 YepBOHOI CTEMOBOT TOPOAM 3a MEpITy JaKTaIlil0 HaBeJaeHa B Tadumii 1.

Taoannsa 1

MoJ104Ha NPOAYKTHUBHICTH AOCJHIKYBAaHUX KOPiB 3a I takrauir, (n=20)

ITopona
[Toxaznuk yKpaiHCEKa HOPHO-PAGA YEepBOHA CTEIOBA
MOJIOYHA
X +£Sx Cv, % X +Sx Cv, %
Hanii, xr 3542+6,3 0,79 3316+1,8 0,24
Bwmicr xupy B Mmoo, % 3,61+0,002 0,25 3,71+0,003 0,38
KinpkicTh MOJIOYHOTO KUPY, KT 127,8+0,25 0,87 123,2+0,13 0,49
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3a mepiry JakTalil0 HaWBUIIMKA MOKAa3HMK 3a PIBHEM Ham0l0 OyB y KOpIB
YKpaTHCHKOI YOPHO-PsI001 MOJIOYHOI MOPOAHU, KU cKiiagae 3542 Kr MpH BMICTI XKUPY
B MoJomi 3,61%. Y KopiB 4epBOHOI CTEMOBOI MOPOJX Haiil cTaHOBUTH 3316 KT 3
BMIiCTOM >kupoM B wmojori 3,71%. Pizuunsa cknamae 226 xr momnoka 1 0,10%
BI/IITOBIIHO.

[Toka3HUKK BMICT KUPY B MOJIOI 1 HaJi{ BIUIMBAE Ha KUIBKICTh MOJIOYHOTO
xupy. OTxke, Bl KOPIB YKpaiHCHKOI YOPHO-ps00i MOJIOYHOI MOPOIM 3a JAKTaIlllo
oTpumano 127,8 Kr >kupy, a BiJi KOpiB 4epBOHOI cTenoBoi nmopoau 123,2 kr. PizHuis
JAHOrO TMOKa3HUKAa CTAaHOBHUTH 4,6 KI' Ha KOPHUCTb KOPIB YKpPAiHCbKOI YOPHO-ps001
MOJI0YHOT ntopoau. KoedpiieHT MIHIMBOCTI KIJIBKOCTI MOJIOYHOTO KUPY YKPaiHCHKOI
4OpHO-Ps1001 MosIouHO1 nopou ckianae 0,87, a y KOpiB 4epBOHOI CTENOBOI OPOIU —
0,49.

MoJsnouHa IpOAYKTUBHICTh KOPIB YKPATHCHKOI YOPHO-PsI001 MOJIOYHOI OPOH 1
YEepBOHOI CTEMOBOI MOPOJIX 3a APYTY JIAKTALIII0 HABEJIEHO B TaOIuUIi 2.

3a Apyry JakTaiio HaJlld yKpaiHChKOi YOPHO-pA00i MOJIOYHOI MOPOIM CKIIATAE
3904 xr, a yepBoHa ctemnoBa mopojaa — 3750 kr moisioka. Pi3HUI 3a HAag0EM CKilaia
154 xr. [lokazHuK BMICT KHPY B MOJOILI YKPaiHCBKOi YOPHO-MOJOYHOI MOPOAH
cTaHoBUTH 3,61%, yepBoHa crenoBa nopoaa — 3,70%, a KUIBKICTh MOJIOYHOTO KUPY
cknana 141,1 xr 1 139,1 xr BignmoBigHo. KoedimienT Bapialii 3a IOCHIIKyBaHUMU
MOKa3HUKAaMH YKPaiHCbKOI YOPHO-Psi00i MOJIOUHOT KouBaeThesl B Mexkax 0,10-0,35, a
yepBoHOi cTenoBoi mopoau — 0,35-0,49.

Taoaunga 2

MoJio4yHa NPOAYKTUBHICTH A0CHiAKyBaHuX KOpiB 3a II nakraniro, (n=20)

ITopona
[Toxaznuk yKpaiHCEKa HOPHO-Pi0a YepBOHA CTEIOBA
MOJIOYHA
X +Sx Cv, % X +Sx Cv, %
Hamiit, kr 3904+0,91 0,10 3750+3,22 0,38
Bwict xupy B Mmoo, % 3,61+0,002 0,32 3,70+0,002 0,35
fr”“’m“’ MOJIOHHOTO JKHDY, | 141 110110 | 035 | 139,120,152 | 0,49
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Y tabmuui 3 HaBeIEHO MOJIOUYHY MNPOAYKTHBHICTH AOCHIIKYBAaHHX KOpIB
BEJIMKOI poraToi Xy/1001 3a TPETIO JaKTaIliIo.
Tadoauus 3

MoJ104YHa NPOAYKTUBHICTH A0CHiKyBaHUX KopiB 3a 111 smakraniro, (n=20)

ITopona
IToxa3Huk yKpaiHchKa Y0pHo-psoa YCpBOHA CTEIIOBA
MOJIOYHA
X +Sx Cv, % X +Sx Cv, %
Hamiii, kr 4756+8,2 0,77 4564+7,65 0,75
Bwmicr xupy B Mmoo, % 3,60 +0,002 0,32 3,81+0,002 0,28
frl“”‘“c“’ MOJIOHHOTO MDY | 175 12034 | 0,88 | 174,040,337 | 0,86

Haniii pocnipkyBaHMX KOpPIB YKPAiHChKOI YEPBOHOI MOJIOYHOI MOPOJIM 3a
TPETIO JIAKTaIlito ckiiaziae 4756 Kr 1 yepBoHa crenoBa — 4564 Kr MOJIOKa, BMICT KUPY
B Moot — 3,60% 1 3,81%, kiibKicTh MOJIOUHOTO Xupy — 172,1 1 174,0 BiAmOBIAHO.
Piznuns 3a Hamoem cknagae 192 kr, BMictom )kupy B moioni — 0,21% 1 3a KiIBKICTIO
MOJIOYHOTO KHpY — 1,9 KT MoJIOKa.

OTxe, 3a HaJAOEM KOPOBU PI3HUX MOPIA B PO3pi3l JAKTAUld Majau pi3HY
MOJIOYHY MPOAYKTHUBHICTh. BMICT Kupy B MOJIOII 30UIBIIMBCS HA TPETIO JAKTAIIlo,

10 1 CBITYUTH MOKA3HUK KUJIBKOCTI MOJIOYHOTO JKUPY.
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M. MukonaiB, YkpaiHna

AHoTanisi: BupoiiyBaHHsi HOBOHAPOKEHUX TEJSAT € OJHUM 13 CKJIQJOBUX
OTPUMAaHHsS 3/0pOBUX, BHUCOKONPOAYKTUBHUX TBAapUH. ICHYIOTH pi3HI cHCTEMHU
YTPUMaHHS TEJAT, ajie OUIbII JOUIILHO BUKOPUCTOBYBAaTH OE3MPUB’SI3HE YyTPUMAHHS
B IHAMBIAyaJbHOMY OyIMHOYKY. TakoX Ba)KJIMBUNA KOMIIOHEHT NpPH BHUPOIYBaHHI
MOJIO/IHSIKA € BHIIOIOBAaHHS TENAT B MEpIIl Yacu IICAS HapoKeHHA. Tomy,
aKTyaJlbHUM € BUBYCHHS MUTAHHS TEXHOJIOT11 BUPOIIYBaHHS HOBOHAPOKEHHUX TEIIAT.
OTxe, yTpUMyBaTH HOBOHAPO/KEHUX TEJIAT  JIOUUIBHO  O€3NpUB’SI3HO B
IHIWMBIAyalbHUX OYJIWHOYKAX, 3T0JIOBYBaTH MOJO3WBO B TMEPIN TOJUHH ITICIS
HApOJKEHHS 1 B MOAAJIBIIOMY B TOZIBJI TEJST BUKOPUCTOBYBATH SIKICHUW 3aMIHHUK
[ITLHOTO MOJIOKA, & TAKOX paHHE MIPUBYAHHS J0 CIIOKHUBAHHS KOMOIKOPMIB.

KurouoBi cioBa: TEXHOJIOTIS, YTpPUMaHHA, TEJATa, MOJIOAHSK, MOJIO3UBO,

MOJIOKO

[Iporec BUpOIIyBaHHS MOJIOJHSAKY BEJIIMKOI pOraToi XyaoOu OXOIUTIOE Pi3Hi
BIKOBI Tiepioan. {51 KOXKHOTO 3 HUX XapaKTepHI MEeBH1 TEXHOJOT1i BUPOLTyBaHHS, 110
IPYHTYIOTbCS Ha OIOJOTIYHUX OCOOJMBOCTSAX PO3BUTKY opraizmy. HaiiOinbim
BIIMOBIJAJILHUM TIEPIOJOM MOJIOYHOI XYJIOOM € TepIi MICsIl KUTTA, ake came y
11el Yac BUHUKAIOTh 3aXBOPIOBAHOCTI Ta CMEPTH TeIsT [ 1, 2].

3a nanumu Koctenko B. [3] Mono3uBHuii nepioa Moxe TpuBaT 10 2 ado 4-6
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MICSYHOTO BIKY 1 3a Le# yac ciij Bunoitu He MeHmie 300 kr He30upaHoro Moioka. ¥
40-45-neHHOMY BIIll TEJAT TEPEBOJAWTH HA TOMIBIIO 30MpaHUM MOJOKOM MOJKHA
onpaszy. Jlns yTpuMaHHsS TeNSIT MOJIOYHOTO TEpioly JOLUIBHO 3aCTOCOBYBATU
pi3HOBHIM Oe3npuB’s3HOTO yTpuManHs. [llupokoro BmpoBamkeHHS HaOyma
TEXHOJIOT1Sl YTPUMaHHS TEISIT B 1HAMBIAYaJbHUX IUIACTUKOBUX OyJIMHOYKAX-
BOJILEPAX Ha BIJIKPUTOMY MaiIaHUMKY, JO3BOJISIE MAKCUMAJIbHO 3MEHIIUTH KOHTAKT
TeNSAT 1 3amoOIrTH iX 3aXBOPIOBAHHIO. 3a YMOB 1HJAMBIIYyaJbHOTO PO3MIIIECHHS B
OynuHOUYKax TelsITa MeEHIe XBOpiloTh [4, 5]. BupoiryBanHIO TENAT, 1HOA],
MPUAUISIOTE HE TAaKy BaXKIWBY pPOJb, a 1€ SBISIOTHCS OCHOBHHM KPHTEPIEM IS
OTPUMAHHS 3JI0POBHX, BUCOKOTIPOAYKTHUBHUX TEJAT. TOMY, akKTyaTbHUM MHUTAHHAIM €
BUBYCHHS TEXHOJOT1i YTpUMaHHS HOBOHAPO/DKEHUX TEAT. MeTow Halux
TOCIIKEHb OYJI0 MpoaHaTi3yBaTH TEXHOJOTIF0 YTPUMAHHS HOBOHAPOKEHUX TEIISAT
B ymoBax JII «IInempenponykrop «CrenoBeyMukonaiBcbkoro paiiony. s
BHUPIIICHHS JIaHOi METH, CTaBWJIM TaKl 3aBJaHHS: OIIHUTH 30BHIIIHI (pakTopH, sKi
BIUTMBAIOTh HA TENAT OJApa3y IICAsS HApOHKCHHS, NpOoaHali3yBaTH OIUIBbHICTD
BUIOIOBAHHS  MOJIO3UBOM  Ta  yTPUMaHHS  HOBOHapojpkeHux  Tensar.Ha
HOBOHAPO/DKCHUX TEIAT BIUIMBAE P 30BHIMIHIX (aKTOpiB, a came: Temmeparypa
MOBITPS, BITHOCHA 1 a0COTIOTHA BOJIOTICTh, pyX MOBITPS Ta iHIII. Tess BTpadae TErio
[IUISIXOM BUIIPOMIHIOBAHHSI 3 TiJla, BUIMAPOBYBAHHS BOJIOTM 3 TOBEPXHI MIKIPH 1
BUJIIJICHHS HOTO OopraHaMu auxaHHS. KpuTudHa TemrepaTypa MOBITPS ISl TEIATH
3aJIeKUTH BiJl HOTO BiKYy, CTaH BOBHSIHOTO MOKPHUBY, TOBIIMHU IIKIpU, PIBHSA TOMIBII

Ta MBUIKOCTI pyXy noBiTps (puc. 1).

Puc. 1. HoBoHapo/:keHe TeJist
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OcoOnuBICTIO TIEPIIOr0 TOAYBaHHS MPU PYYHOMY BHUIIOIOBAHHI SIBIIIETHCA TE,
0 HEOOXIHO JaTH TaKy KUIBKICTh MOJIO3MBA, MO0 HE TMEperoayBaTH TeJs.
3710pOBUM TeJsITAM BUIOKOIOTH 2 JI, TaK SK MICTKICTh CHYyra HOBOHApOIKEHOTO
TEJISTU MPUOIN3HO CTAHOBUTH 2 JI. AJle, SIKIO TeJs ociablieHe BIEpIe 3T0J0BYIOThH
0,75-1,0 1 a6o 6mu3bko 10-12% Bix ixHbOI *kuBOi Macu. IleperosiBis MOJI03UBOM
MOYK€ BUKJIUKATH PO3JIaJl TPABJICHHS Y TEJAT (puc. 2).

B AIT «Ilnempenpoaykrop«CrenoBe» MukonaiBCbKoro paiioHy Bifpasy Mmiciis
HapO/KCHHS BHUJAJSATH HOBOHApPOJDKEHE Teisl Bl KopoBu. Ilpum mpomy #Horo
MOMIIIAIOTh JI0 «CYIIMIBHOI KaMepw», JI¢ BOHO Ha MPOTA31 HEOOXITHOTO dYacy
3HAXOAWTHCS MMiJa Ai€r0 oO0irpiBaroyoi jJammu. B 1meil wac TenmsTi NMpUMYCOBO, 3a
JIOTIOMOTOI0 30HY 3T0JIOBYIOTh HEOOXIJIHY KUIBKICTh MOJIO3MBA, B 3aJICKHOCTI Bij

fioro >xuBoi Macu. [1icist bOro TeNs MepeMilyoTh B iHAUBIAyaIbHY KIITHHKY.

Puc. 2. BunowBaHHs M0JIO3MBA TEJATI NPOTATOM MEPLIO] FOJUHH MICJIsA
HAPO/’KeHHS MACUBHUM METO/IOM 32 J10IIOMOTI0K0 30H1a
Tensitam 3roJlOBYIOTh JIMIIE€ SIKICHE MOJO3MBO, SIKE TMEPEBIPSAIOTH 3a
JOTIOMOT010 KOoJIocTpuMeTpa. Tak, sIKk 3aXMCHI BJIAaCTUBOCTI OpraHi3my BigOyBarOThCs
32 paxyHOK MaTEpUHCHKHX aHTHUTLI, Kl TeIs OTPUMYE 3 MOJIO3UBOM. MOJ03UBO
3abe3reuye HOpMaJIi3allio MPOoIECiB TPABJICHHS Ta OTPUMAHHS IMYHOTJIOOYIIHIB JIst

3aXUCTY BiJ 3aXBOPIOBaHb. B M0JI0O3MB1 KUTBKICTh IMyHOTJIOOYIIHIB KOJUBAETHCS BiJl
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10 mo 140r/n. dana KinbKiCTh MOK€ OyTH 0OyMOBJIEHA F€HETHUYHO, a TAKOX MOXKe
3aJIC)KUTH BiJ] 4acy OTPUMAHHS WOTO MICJS OTEJICHHS, MOBHOIIHHOI TOMIBII, BIKY 1
nopoJy TBapuHU. Yum OibIa KUIBKICTh IMYHOIJIOOYJIHIB MOTPANUTh B OPTaHi3M
HOBOHAPOKEHOT'O TEJATH, TUM OlblIa PEe3UCTEHTHICTh OpraHizMy. OnTumanibHa
KUIBKICTh IMYHOTJIOOYJIiHIB MIOBUHHE OTPUMATH TEJAT B MEPIIMX TOPIiS MOJIO3MBA
cknagae 90 r/n. Mono3uBo, sike OTpUMAaHE Bij TEJIMIb MEHII SKICHE MOPIBHSHO 3
MOBHOBIKOBUMH KopoBamH. JIJis MOKpaimieHHs SKOCTI MOJO3MBa B TOCIOJApCTBI
JOTPUMYIOTBCA JESKUX IMpaBUj, a CaMe: CBO€YacCHO IPOBOJATH 3allyCK KOpIB,
MpOQUIAKTUKY MACTUTy B MEPIOJ CYXOCTOI0, 30aJlaHCOBaHO TOAYIOTh IIIJI Yac
CYyXOCTO0, 0€3MPUB’I3HO YTPUMYIOTh KOPIB Ta OPTaHi30BYIOTh MOJIOTH B OOKCaX.

OuiHKy IKOCTi B TOCIIOAAPCTBI NPOBOAATH 32 TAKMMHU KPHUTEPisiMH:

— BIAOUPAIOTH SIKICHE MOJIO3UBO 3a JIOTIOMOTOIO0 OPTaHOJENTUYHOI OIIHKH, a
TaKO>K BU3HAYAIOTh BMICT IMyHOTJIOOYIIIHIB 32 JOIIOMOTOIO MPUJIaay KOJIOCTPOMETPA;
KOHCEPBYIOTh SIKICHE MOJIO3MBO B JIACTUKOBHMX IUIAIIKAX 1 BIANPaBISAIOTH B
MOPO3HWIbHY KaMmepy npu temrepatypi -18°C;

— TEJIATaM BUIIOIOIOTh MOJIO3MBO MPOTSATOM IEPIIOT TOAUHU MICIIs HAPOKEHHS
3a 1omoMoro 30H1a (puc. 2) y po3paxyHky 8-10% Bij Macu Tina Tes.

[{iTbHUM MOJIOKOM TENAT BHUIIOIOIOTH 10 1-TO MICSAYHOTO BIKYy, IMapajielibHO
MIPUBYAIOYH JI0 CTIOKMBAHHSI TIPEJICTAPTEPHOTO KOMOIKOPMY Ta BOJM Ta LJIOTO 3€pHA
KyKypya3u. Ilotim Tenst mepeBoadTh (MOCTYNOBO) Ha 3aMIHHUK IIJIBHOTO MOJIOKA,
MPUBYAIOTh JIO CIOXXMBAHHS KOHIICHTPOBAHUX KOPMIB BJIACHOTO BHUPOOHHUIITBA Ta
ciHa. KUTbKICTh KOHIEHTPOBAHUX KOPMIB B 2 Micslll ckinanae 1,5 kr.

HaykoBisiMu J0BeeHO, MO0 Yy TEJAT, SKi OTPUMYBajid 3 PaHHBOTO BIKY
He30upaHe 3€pHO KyKypya3y Ta TpaHylH, OUIbII 1HTEHCUBHO OyIM pPO3BUHEHI
CTPYKTYpPHI €JIEMEHTH UUIyHKA: CIU30BI 1 M'S30BI OOOJOHKM pyOIsl 1 cuuyra.
Cocouku pyo611s Oe3nocepesH0 OepyTh ydacTh Y IEpeTpaBiIiOBaHHI 1 BCMOKTYBaHHI1
MOKUBHUX PEYOBUH KOPMIB, TIOPIBHSIHO 3 TEJIATAMM, 10 TOAYBAIU 32 TPATUIIAHOIO
CXEMOIO.

[ToBHOIIIHHUI 3aMIHHMK HE30MPAHOTO MOJIOKA JJI BUIIOIOBAHHS TEJST, KU

BHUKOPHUCTOBYETHCA B FOCHO,Z[apCTBi, HpI/ISHatleHI/Iﬁ JIIA IIOBHOI 3aMIHU HiJIBHOFO
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MOJIOKA KOPOBHM Ha TIEpiOJl BWIIOIOBAHHS TEIATH. BiH CTBOpPEHWII Ha MOJIOYHIN
OCHOBI; IOJI0 CTIOYKWUBYOI IIHHOCTI €KBIBAJCHTHI HATYPAJIBHOMY IUIBHOTO MOJIOKA;
CKJIaJ] ONTUMAJbHO 30aJaHCOBAHUM MiJ MOTpeOy 3pOCTal0yoro OpraHi3Mmy TEJSTH;
HasIBHICTh HEOOX1IHUX BITaMiHIB, MiHEpaIiB 1 aMIHOKHCIIOT.

IcHyloTh mepeBarm 3aMiHHHKA HUJIBHOTO MOJIOKA Nepe]l BUIOIOBAHHAM
HiJILHAM MOJIOKOM:

- YHUKHEHHS Tepenayi BiJl KOPOBH Pa3oM 3 MOJIOKOM 30yIHHKIB XBOPOO
(MacTHUTIB TOIIIO);

- CTUMYJIIOE IBUJKUI PO3BUTOK TEJAT 3aBJSKU BITAMIHHO-MIHEpAIbHUX
100aBOK; crpHsie OUTbII MIBUAKOMY PO3BHUTKY PYOIsl 1 3aCBOEHHIO KOHUEHTPOBAHHUX
KOpMiB (3a0e3reuye BHCOKI MalOyTHI TPUPOCTH); EKOHOMHUTh KOIITH BIiJ
BUKOPUCTaHHS HE30MPAaHOTO MOJIOKA.

3aMiHHUK He30HPAHOr0 MOJIOKA MA€ HACTYNIHY CXeMy NPHUIOTYBaHHA
nepea BUKOPUCTAHHAM:

— 5 mTpiB BOAM HArpiBalOTh /10 Temneparypu 55°C;

— PO3MIIIATH B MATOTOBIICHIH BOJI | KT 3HEXKHPEHOTO MOJIOKA,

— JIOJIaTH 111€ 3 JITPH TETUI0i BOJIH;

— matu oxoJoHyTH 10 40°C 1 Bifpa3y BUMAIOBaTH, HE JOMYCKAIOYH BUMAdaHHS
ocany;

—yepe3 60 XBWIMH JaTu TensitaM Boau temneparyporo 20°C.

Jlo6oBa HOpMa BUTMIOIOBAHHS — 6 J1 IPUTOTOBJICHOI CyMiIlli (MOJIOKa) Ha TOJIOBY:
3 1 Bpanmi 1 3 11 BBeuepi. Jlo ckiagy 3aMiHHMKA IUIBHOTO MOJIOKa BXOAUTH CyXa
MOJIOYHA CHPOBAaTKa, CO€BE OOPOIIHO, JIAKTO3a, BITaMiHHO-MIHEpaJibHA CYMII,
MOHOKAJIBIIIN (ocdaT, aHTHOKCHUIAHT, CMaKO-apOMaTHYHa J00aBKa. SIKICHHUM CKI1aj
3aMIHHHMKA IIJIbHOTO MOJIOKA HaBeqeHO B Ta0auIl 1.

B rocmomapctBi, SK BXE 3a3HAuYanocs, 3 S5-ACHHOTO BIKY B TOIBII TEJST
BUKOPUCTOBYIOTh BHCOKOSIKICHUM TIOBHOPAITIOHHHM TOTOBHUH KOMOIKOpPM IS
MOJIOYHHMX TeNAT. BiH 3rofoBye€TbCcs y BUIJIAAI TPaHyd 5 MM, IO 1A€aldbHO
MIIXOIUTH JUIsl MOJIOYHHUX TEJAT y Bl Bif 5 g0 120 nHiB. Bin 3a6e3meuye motpedy B

€Heprii 1 JOCTYNMHHX MIHEpaJbHUX PEYOBHMHAX 3pPOCTAIOYOr0 OPraHi3My TENSTH.
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Crpusie oNTUMaIbHOMY PO3BHUTKY PYOIS y TENSATH. 3HUKYE BUTPATy HE30MPaHOTO

MOJIOKa 200 3HEXKHPEHOTo MojoKa. [linBuIrye iMyHITET 1 30epexKeHHs] MOJIOTHSIKA.

Taoamnus 1
SIKicHU# cKJIaJ 3aMiHHMKA IIJILHOT0 M0JIOKa, Y%
[Toxa3HUKH SKOCTI OpauHULll BUMIPY Bwmict pedoBun

Cyxa pedyoBuHa % 10

Kup % 7

binok % 3
JlakTo3a % 9

BwmicT MOTOYHHX CKIJIaIOBUX % 70

Jli3in % 1,4
MeTioHIH % 0,3
OOMiHHa eHepTis KKaJ/J1 3300

Ca r/n 1,4

P (3aranpHuii) WA 1,2

Zn MI/JI 7,2

Mn MTI/JT 25

| MI/T 0,1

[IpyemMHuil cMak 1 CHJIBHMM apoMar CTHUMYJIO€ TEIAT J0 PaHHBOIO
CHOYKMBAaHHS KOHILIEHTPOBAHOTO KOPMY CHUIBHO 3 MAaTEpUHCBKUM MOJIOKOM.
KombikopM MICTUTH €KCTPYIOBaHI 3€pHOBI, JISTKO3aCBOIOBaHI OLJIKM, aMIHOKHUCIIOTH,
HEOOXI1JJHI BITAMIHM 1 MIHEpaJIM, II0 B CYKYITHOCTI: TapaHTy€ BIAMIHHE CIIOKHUBAHHS
TBAPUHOIO 3 TEPIINX JIHIB XKUTTS; CTUMYJIOE€ PO3BUTOK PYOIS y TENSTH; 1CTOTHO
MiJHIMA€ MPOAYKTUBHICTh PO3BUTKY TBAPUHU; YCYBa€ KOPMOBI CTPECH IMPHU MEPEXO/I1
Ha KOHLEHTPOBaH1 KOPMHU; 3EIICBIIOE MPUPICT TEIST.

3a CTPYKTYpOIO 1 XapakTepUCTHKaMU BiH HaOMMKEHHH /0 KOPOB’SUOTO
Mosioka. MicTuTh MoJiouHi Outku. KomOikopM 3acTOCOBYEThCS 3 S5 [HSA JKUTTA
[UIIXOM TOCTYHNOBOI'O 3TOJIOBYBaHHS 3 MOJOKOM. Hopmy m06aBku MOCTYHOBO
HapoUIytoTh 1, AocarHyBmr 300 r, MOCTYHNOBO 3MEHIIYIOTh KIJIBKICTH MOJIOKA MJIs

BUIIOIOBAHH:I.
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Cknag KOoMOIKOpMY: €KCTpYyIOBaHI 3€pHOBI KyJIbTYpH, MAclOo CO€EBE, MaKyxa
CO€Ba, MIPOT COHSIIHUKOBHIA, CyXa MOJIOUHA CHPOBATKa, APIXIKI KOPMOBI1, BUCIBKU
NIIIEHWYHI, KaJbIlli, BAIHAK, BITaAMIHHO-MiHEpaJbHa CyMIII, JaKTo3a, CliIb, IYKOP,
crabumizaTop MiKpoduiopH, aACOpOSHT MIKOTOKCHHIB, aMiHOTpymla, CMakKo-
apoMatuyHa Jo6aBka, bBAJl s migBUINEHHS — NPOAYKTHBHOCTI,  €H3UM,
AHTUOKCHUAHT.

Ha npoTs3i nmepmmx AHIB KHUTTS TENSAT 3BaXKyIOTh, HYMEPYIOTh, IPUCBOIOIOTH
KITNYKU.

Y mporpami BUPOIIYBaHHS PEMOHTHOTO MOJIOJHSKA BaXKIMBO BpPaxOBYBATU
(1310JI0TI4YHI  OCOOJIMBOCTI 3aCBOEHHS MOXUBHHUX PEYOBHMH Ha PI3HUX eTanax
PO3BUTKY TBapHH. | TyT 0COOJIUBY pOJib BIJIITPAIOTh YMOBU BUPOIITYBAHHS 1 TOAIBII B
MOYATKOBUH MEP10 KUTTSL.

OTxe, BUPOIIYBaHHSI HOBOHAPOKEHUX TEJAT XapaKTEPU3Y€EThCS CBOEUYACHUM
BUIIOIOBAHHSIM MOJIO3MBa, CYIIIHHSIM TEJSAT B CIELIaNIbHIA Kamepi, nepeOyBaHHIM
TENAT Y Npo(dUIaKTOpii, yTpUMaHHs O€30PUB’SI3HO B 1HAMBIAYaJbHUX OyIMHOYKAX, A

TaKOX PaHHIM MPUBYAHHSIM JIO TIOITaHHS BUCOKOSIKICHIX KOPMIB.
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VIIK-57-02
O POJIA MUKPOMHMIIETOB B ITPOLECCAX, TPOUCXOJSIINX B
[MOYBE, 3ATPSI3HEHHBIX HEGTHIO M HE®TEIPOIYKTAMU

AnueBa Upana byaar kbi3bl

Kannunar 6Mog0ruyeckux HayK, CT. IPENo1aBaTelb,
bakunckuii ['ocynapcTBeHHbBI Y HUBEPCUTET

rop. baky, Azep6aiimkan

AnHoTanust B pabote paccMOTpeHbI BONPOCHI OLEHKH MOYBEHHON MUKOOHOTHI
B  YCIOBUAX 3arpsA3HEHUs He(PThIO TMOYB  AMIIEPOHCKOTO  MOJYOCTPOBA.
I/ICCJIGILOBEIHH}IMI/I I104YB, 3arpsA3HCHHBIX Ppa3InIHbIM YPOBHEM He(i)TiIHBIX
3al“p$[3HI/ITCJ'I€I71, YCTAHOBJICHO HW3MCHCHHC MI/IKpO6OHeH03a ACPHOBO-IIOA30JIUCTBIX
MOYB, TMPOUCXOIUT MPeoOpa3oBaHUE CTPYKTYpbl KOMILIEKCA MHUKPOMHIIETOB U
HAaKOIIUICHUC HX TOKCHYHBIX BHIOB, B IICPBYIO OYCPCIb, npez[(:TaBHTeneﬁ poaa
Aspergillus (A. nidulans, A.sydowi, A.repens ), Cunninghamella echinulata Thaxter,
C. japonica, Mortierella alpine Peyronel, Lipomyces tetrasporus, Yarrowia lipolytica,
Pichia minuta, Penicillium (P.vermiculatum, P.variotii), Trichoderma (T. hamatum),
Fusarium (F. oxysporum), a Takxe rpuboB cemeiictBa Dematiaceae. Kpome Toro,
MPEACTABICHB JaHHBIE 10 H3y4YeHHIO d(deKkTa BO3ACUCTBUS  Pa3IUIHBIX
KOHLIEHTpauui He()TH HA AUHAMUKY U3MEHEHMS YUCIEHHOCTH IPUOOB.

KiroueBblie cji0Ba: MUKOOHMOTa, MUKPOMUIIETHI, He(Te3arps3HEHHBIC TTOYBHI,
MUKPOCKOIIUYECKHE TPUOBI, TOYBEHHBIE TPUOBI, TATOI€HHbIE IPUOBI, BUOBOM COCTaB

MHUKPOMHMIIETOB.

BBenenue B nocnennee BpeMsl B CBSI3U C 3arpsA3HEHUEM OKPYKAIOILIEH Cpelbl

MU T0YB, OCOOCHHO B palioHaX MOOBIYM W TPAHCHOPTUPOBKU HedTH, mpobdieMa
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OYUCTKU HE(TAHOTO 3arpsi3HEHUS] UMEET BaXXHOE SKOJOTHYECKOE U SKOHOMHUYECKOE
snauenue (April et al., 2000; Vodopyanov et al., 2009; Nilanjana et al., 2010; Panov
et al.,, 2013). HedrenponykTsl, momagas B OKPYXKAIOIIYI Cpeay, OKa3bIBAIOT
YTHETAIOIIEE ICWCTBHE HA KUBbIE OPTaHU3MbI U CYIIECTBEHHO U3MEHSIOT YCIOBHS UX
obutanusa. M3BecTHo, uTO TrpuObI, B MEPBYIO OYEpPEIb MHUKPOMHIICTHI, SIBISIOTCS
OIHUM W3 BAXXHEHUIIMX KOMIIOHEHTOB MHUKPOOHBIX COOOIIECTB, HACEJSIOIINX
HKOCHUCTEMBI M UTPAIOT KIIOYEBYIO POJIb B Pa3pyLICHUH OPraHUYECKOro BEUIECTBA B
paznuyHbIX TUNax mouB. OmHako poyib IpuOOB Ha HeTE3arpsA3HEHHBIX 3EMIISX
ATIepoHa J1o Cux Imop He BbIsICHeHa [ 1, €. 212-222, 2, ¢.247].

3arpsi3HEHHE OKpYyXarolen cpeibl HePThi0 U HePTENPOAYKTaMU HapylIlaeT U
yrHETaeT BCE JKU3HEHHBIE IPOLIECCHI: HApYyIIAeTCs JbIXaTelbHasi aKTUBHOCTh H
MUKpPOOHOE CaMOOYHUUIEHUE, U3MEHSIETCS YUCJIEHHOE COOTHOIIICHHE
MUKpPOOPTaHU3MOB U HallpaBJeHUE OOMEHA BEIIECTB, MPOUCXOAUT HAKOIUICHHE
3arpsiI3HSIIONIMX BEIIECTB B BUAC TPYAHOOKUCISIEMBIX MPOAYyKTOB. OCHOBHasg Macca
MOCTYMAOMIETO 3arpsI3HEHNS HEPTHIO U HEPTENPOLYKTaMH, KaK IPaBUIIO, HAXOIUTCS
B CHUCTEME TpeX KOMIIOHEHTaX OJKOCHUCTEM: TMPHU3EMHBIA CJoil armocdepsl,
MMOBEPXHOCTHBIE BOJIBI ¥ MIOYBEHHBIN MOKPOB [3, C. 218, 4, c. 125].

B pesynbrare 3arps3HeHHss HEPThIO W HEPTEHPOIYKTaMU KOMITIOHEHTOB
DKOCHUCTEM Y€pe3 BO3IAYIIHYIO, BOJHYIH M T[IOYBEHHYIO CpEIbl IMPOUCXOAMT
MOCTYIUICHUE 3arpsi3HUTENIE B OHOJIOTMYECKUE IMKJIBI U B OTJICJbHBIC >KUBBIE
OpraHu3Mbl, UX JajbHEHIIass Tpanchopmalus, akKyMyJsius, epepacipeieiecHue u
nepemenienre. Ouuctka HedTe3arpsA3HEHHBIX MPUPOJIHBIX OOBEKTOB SIBIIAETCS
YacThIO CJIOKHOM 3KOJOTUYECKON MPOOIeMbl BOCCTAHOBJICHUS OKPYKAarOUIEH Cpe/Ibl.
Mertonpl, HanpaBJICHHBIC HA CHIKCHUE HETATUBHOTO BO3JACUCTBUSI HE(PTEPOIYKTOB
Ha TPUPOIHBIC YKOCUCTEMBI, SIBIIICTCS aKTyallbHOM 3a1auei [5, €.65-72].

Marepuajbl U MeTOABI HCCJHEI0BAHMSA B NpoOBOAMMBIX HCCIICTOBAHUSIX
MCITOJIH30BAJIM MTOYBY, OTOOPAaHHYIO Ha AMIIIEPOHCKOM MOIYOCTpoBe A3epOaiimpkana.
JlaHHast mo4YBa OTHOCUTCS K TUITY aHTPOIIOT€HHO MIyOOKO MpeoOpa30BaHHBIM MOYBAM
(mpeoOpazoBanueM 3arpoHyTo Oosee 50 cm mpodwuns). Hacrosmas pabora

nmpecicaoBajlia Iciib BbIABICHUSA AKTHBHBIX IITAMMOB MHUKPOMHIETOB, BBIACICHHBIX
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M3 TI0YB ATIIEPOHCKOTO TIOJIYOCTPOBa, pa3jiaralomux He(TENpOmyKThI, IS X
TaThHEHUIIIETO MCTIONB30BAHMS TpHU OnopeMenuanuu HedTe3arpsSa3HeHHBIX MouB. [
peanu3aluy MOCTaBJICHHOM IeM ObLIN MPOBEJICHBI CIEAYIONINE dKCIIepUMEHTHI. M3
JAHHBIX CTAJIO SICHO 00 M3MEHEHUSAX CTPYKTYPhl MUKOKOMILUICKCA, XapaKTEPHOTO JIJIs
YUCTBHIX MMOYB U U3MEHEHHBIX I10J] BO3JICHCTBHUEM 3arpsi3HEHUS HE(PThIO, YTO MHOTHE
BUJII TPUOOB YBEIWYMBAIOTCSI W Mpeo0jagaloT B IMOYBAX C TEXHOTCHHBIM
BO3JICUCTBHEM. XOTSI 3TO HE OTHOCUTCS K YHCTHIM ITOYBaM, 3TO OJIUH U3 PE3YJIHTATOB
UCCIIeI0OBaHUs. B 4HCTHIX TTOYBaX, UCIIOIB3YEMBIX B KAYECTBE KOHTPOJISI, KOJTHMYECTBO
rpuOOB HE3HAYMTEIHLHO BaphUPYeT B TCUCHHE BCErO IEpHUOJa HCCIICIOBAHUS H
koJsieonercs B mpenaenax 8-11 EOK/r mouBsl. Ecnu BbIpa3suTh 3TO Ha OCHOBE JaT
MPOBEJICHUsI SKCIIEPUMEHTOB U O0TOOpa mpoO MO rojaMm, TO MbI YBHUJIHUM, YTO OSTO
3HaueHue paBHO 10-11 KOE/r mouBbl U 3TOT MHTEPBAJI U3MEHYMBOCTH HAXOJIUTCS B
npejenax IOTPelNIHOCTH METOo/a, WCIOJIB30BAHHOTO I M3YYCHHS KOJIMYECTBa
rpudoB.

Ananuz npo6, e3ameix cpa3zy nocie nadenus Hegpmu. Bo Bcex ciydasx
HaOJII0/IaeTCsl yYMCHBIICHHE KOJIMYECTBA T'PUOOB W OTO YMEHBIICHHE MPSIMO
MPOMOPIIMOHAIBHO KOJMYECTBY He(dTH, H00aBiIeHHOro B mouBy. Tak, goOaBiieHHE
He(TU B OUBY M3 pacdera | Kr/M? IPUBOAUT K yMEHBLIEHHIO KOIMYIECTBA IPHOOB Ha
18,2%, a mo6aBka 15 kr/mM? 1 25kr/M? IpUBOJUT K YMEHBIIEHHUIO HA 36,4% u 54,5%
cooTBeTcTBeHHO.  OJHAKO CO  BpPEMEHEM  yMEHBIIEHHE  TPeKpalmaeTcs,
CTAaOMIM3HPYETCS W HaAOII0aeTCsl YBEIMUYCHHE KOJIMYECTBA MHKOKOMILIEKCOB,
KOTOPOE YBEIIMUMBACTCS B pa3HOE BPEMsI B 3aBHCIMOCTH OT CTCTICHH 3arpsi3HEHUS.

Kak BumHO, HEOOJIBIIIOE YBEIIMUCHHUE KOJIMYECTBA TPUOOB y)Ke B IMOYBE Yepe3
MeCSl II0CJIe BHECEHHS B MouBy | Kr/mM? HedTH, HO B CIIEAYIOIIME HECKOIBKO
MECSIICB CHOBa HaOJI0/IaeTCs CHUKCHHUE, a KOJMYECTBEHHBIC ITOKA3aTEIN PaBHBI

IIOYTHU KOHTPOJbHBIM.
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Taoauna 1.

Bausinue cTeneHu He(l)Te3aI‘pSI3HeHHOCTI/I Ha MHKOﬁI/IOTy IHOYBbI

KonuuectBo HedTH, 100aBICHHOE B TTIOYBY

Cpoxku JeHcTBHS KOHTPOJIb 1 xr/m? 15 kr/m? 25 Kkr/m?
1 wac cnycts mocne | 11 £0,42 9+0,34 7+0,30 5+0,12
nobaBieHus HehTu

30 gHel cycts 10+£0,5 10 £0,45 6+0,22 5+0,16
60 nHel crycTs 8+0,36 8+0,32 6+0,26 5+0,10
90 nHew crycts 9+0,40 8+0,40 6+0,18 5+0,15
180 nHel criycTs 10+ 0,45 10+0,42 6 +0,30 6+0,18
1 rox crrycTst 10 £0,40 13 +0,34 7+0,24 7+ 0,08
2 roaa CIycTs 9+0,42 13+0,26 9+0,32 7+0.04
3 roga cmycrs 9+0,36 12 +0,38 10+0,40 8+0,20
4 rona cnycTs 11+0,40 11+0.42 11+0,42 9+0,26

Yepes 6 mecsues, T.€. OCEHbIO (Hayalo OINbITOB IPUXOAUTCS HA BECHY, TO €CTh
B Hayajie Masi), IPUPOCT CHOBA YCUJIMBAETCSI U BECHOM 3TOT MPUPOCT (PUKCUPYETCS HA
00J1ee BHICOKOM YPOBHE M IOBTOPSETCS B CIEIYIOIIEM T'OTY.

Haunnas ¢ 3-ro rojma HaOMIOJaeTcs  CHIDKEHUE U Pe3yJbTar,
3a(UKCUPOBAaHHBI HAa 4-M TOJy, CHOBAa JOXOAUT JO YPOBEHS KOHTPOJHHOTO
BapuaHTa. Bce 3TO moka3bpIBaeT, YTO XOTsI TOKCUYECKOE JAeCTBUE HEPTH M3HAYAIBHO
OTPHULATENILHO CKa3bIBAJOCh Ha KOJIMYECTBE I'pUOOB, 32 KOPOTKOE BpeMsl I'puObI
aJalTUPOBATIUCh K M3MEHUBIIMMCS YCJIOBHSIM, HOBBIE YCJIOBHS J00ABIAIOTCS K
MHUKPOKOMILJIEKCY B pE3yJIbTATE HW3MEHEHUM OKpYXarollen cpeapl. XOTS 3TO
YBEJIMYEHUE YMEHBIIUTCS 4epe3 3 rojaa, U MOKaXKEeTCs, 4To J0OaBJIEHHOro HedTu
MOYTH HET. DTO CBSI3aHO C 3aBEPIICHUEM AETpaJalii U BOCCTAHOBJIEHUEM MOYBBI JI0
MCXOMHOTO cocTosiuusa. CUTyanus mocie BHeceHus HedTu m3 pacuera 15 kr/m?, T.e.
CHIDKEHHE XapaKTepHu3yeTcs CTaOMJIbHBIM IOKa3zaTeleM, XOTsS U HalJroJaeTcs B
TEYEHUE OJHOTO0 TOJa, HO B TOCIEAYIOIIME TOJbl CHUXEHUE CMEHSETCS
MOBBILICHUEM, U HaONI0aeTCsl KOHTpoJupyemasi udpa Bo BpeMsl SKCIIEPUMEHTOB.
OT0 03HAYAET, YTO CUTyalUs MOcje J00aBICHUs TAaKOTO KOJIMYECTBAa HEPTHU B MOYBY
COOTBETCTBYET HE 4-My, a 0oJiee HU3KOMY YPOBHIO, TO €CTh 3-i CTENneHu (BEpOsTHO,
MKy 2-3 rpamycami).

CJ'ICILYCT OTMCTUTBb, YTO IIO BHU3YaJIbHbBIM Ha6J'IIOI[eHI/I}IM Pa3BUTHC BBICIINX
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pacTeHuli Ha y4acTKax BHeceHUs 1 kr/m? He)TH B TeueHHe 4 JIET DKCIIEPHMEHTA HE
HaOII0/1a]IOCh BOOOIIE B TE€YEHHE MEPBBIX 3 JieT. B HEKOTOPBIX CIydasX BCXObI
HEKOTOPBIX pacTeHUW HaOIIoJanuch Ha 4-M TOAYy XU3HHM, HO HX pPa3BUTHE HE
IPOJOIDKATIOCH 0 KOHIA M OHM 3ackixanu. [lpm moGaBnenmu 25 xr/m? HeTu Ha
4yUCThIe 3eMiid AOIIepoHa cUTyalusi, HaOdrogaeMasi BO BTOPOM BapHaHTe, OOBIYHO
MOBTOPSIETCA, T.€. MEPBOHAYAIBHOE CHUXEHUE CTAOWIIM3UPYETCS 4Yepe3 HECKOJIbKO
MECALIEB, a TEHACHLHMS pOCTa OIIYIIAETCS CO CIEAYIOMIEro roja A0 KOHIA
HKCIIEPUMEHTOB, HO 4 TOJa HEJAOCTATOYHO, YTOOBI KOJUYECTBO T'PUOOB JIOCTHUTIIO
KOHTPOJIBHOTO ypoBHs. C Apyroil CTOpOHBI, J00aBJICHUE TAKOTO KOJUYECTBA HEDTHU B
MOYBY TMOJHOCTHIO OCTAHABIMBAET TaM POCT BBICIIMX PACTCHUH, M 3Ta CHUTyalMs
OCTAeTCs HEM3MEHHON Ha MPOTSKEHUM SKCIEPUMEHTOB, UTO IO3BOJISIET TOBOPHUTH,
YTO OHA COOTBETCTBYET MEHBIIICH CTENeHH 3arps3HeHus (6, c. 74).

W3 mpoBeIeHHBIX IKCIIEPUMEHTOB OBLIO BBISIBJICHO, 4TO 14 BHUIIOB COCTaBIIIOT
rpulbl, KOTOpPHIE BCTpEYalOTCd HE peke 2-3 pa3 Ha MNPOTSKEHUU YETHIPEX JIET.
Hanpumep, A.nidulans, A.niger, A.terricola, C.cladosporioides, F.oxysporum,
P.funiculosum, T.koningii, T.glaucum, T.lignorum, u T.viride BcTpeuanuch Bceraa,
A.sydowii, A.terreus Bctpedanuch 3 pasa, a Bua A.tenius Bcero numb 2 pasa B
KOHTPOJBHBIX MOYBaX. K M3MEHEHHBIM YCJIOBHUSAM CPEIlbl Ha MPOTSHKEHUU YETBIPEX
JeT TPHCIIOCOOMINCh cienyromue Buabl TpuboB: A.repens, P.cuclopium wu
P.jantinellum (cnycts rom), 3atem P.variabile (cmycts 2 roma), a 3arem F.solani,
P.martensii (crrycts 3 rona), a morom yxxe A.alternata, B.cinerea, V.dahliae (cniycts 4
rona).

Crnenytomeid cepueil OMBITOB OBUIO BBISIBIEHO, YTO POCT MOYBEHHBIX
MHKPOMHUIIETOB 07 BimsHHeM 103 Hedptm 50 m 100 r/kr, mocie HEKOTOPHBIX
HE3HAYUTEIBHBIX KOJICOAHUM YHCIEHHOCTU, Ha 58-¢ CyTKH HKCHEpUMEHTa ObLI
VTHETEH U JI0 KOHIIa HHKYOAIMy KOJUYECTBO BBIPOCIINX KOJOHUN COCTABIISIIO JUIIIH

52-59% oT KOHTPOJIS (CM. TaOIHILy).
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Taoauna 2.
¢ dexT Bo3AeicTBUS PA3TMYHBIX KOHIIEHTPAUMA HepTH HA TUHAMHUKY

U3MEHEHHMS YMCJIEHHOCTH rpudoB, %

Konnentparust BBoauMoin HeTH, T/KT

Cyrku | Kontpoms ™55 T 50" 100 | 202 | 290 | 450
1 0 +110 170 +30 +68 38 -19
7 0 +21 -10 -31 -49 -58 -66
14 0 +46 +8 +37 -7 -62 -72
21 0 +6 +35 -9 +13 -7 -30
28 0 +58 +22 +23 -45 -15 +15
42 0 +41 +160 +68 +12 -10 -46
56 0 -51 -55 -59 -97 -93 -45
70 0 -17 37 -57 -54 -54 -84
84 0 -34 -12 -83 -64 -78 -97
98 0 -29 -35 -65 -58 -58 -40
120 0 -25 -93 -80 -69 -87 -57

Toxcuueckuii 3pdext HePTu B 00pasiie ¢ KoHIeHTparueil 165 r/kr mposBuiics
yXe Ha 3-M CYTKM HWHKYyOaIuy, KOTJa KOJHMYECTBO ITOYBEHHBIX MHKPOMHIICTOB
yMeHbmiIoch Ha 43% or koHTpons. CTOMKOE BBIPAKEHHOE YMEHBIIECHUE
KOJIM4ecTBa MUKpoopraHu3MoB (Ha 51-93%) ormeuanoch ¢ 56-X CYTOK U 10 KOHIIA
skcriepuMenTa. DP(EeKT BO3EUCTBUS HEPTSIHOTO 3arpsi3HEHUs HA POCT MOYBEHHBIX
rpubOB 0COOCHHO BBIpaKEH Npu KoHmeHTparusax 290 u 450 r/kr ¢ 3—7-X CyTokK
uHKyOaruu Ha 58 1 66% COOTBETCTBEHHO.

Jlanee HEKOTOpOE BpeMsl KOJUYECTBO MHUKPOMHIIETOB HE CHJIBHO OTIMYAIIOCH
OT KOHTPOJIsI, HO YK€ Ha 56-¢ CyTKH B 00pa3iie ¢ 10301 BHeceHHOU HedTr 290 r/KT 1
Ha 28-¢ CyTKu B oOpasiie ¢ 0301 450 1/Kr mpou301UIH CYIIeCTBEHHbIE U3MEHEHUS:
CTOMKOE BBIP@XCHHOEC HWHTHOMPOBAHWE pPOCTa MHUKPOCKONMHYECKHUX TI'pPHOOB
HaOMIOAAIOCH BeCh TMEpUOJ J0 KOHIA uHKybOammu. bonee wHbOpMaTUBHBIM
MoKazaTeieM  W3MCHEHHUS  COCTOSHUSA ~ HedTe3arps3HEHHOW  IMOYBBI  HaM
MPEICTABISIETCS] KAYECTBEHHBIM METOJ] — W3MEHEHHE BHUIOBOTO COCTaBa TPUOOB.
MUKpOMUIIETHBIN KOMITJIEKC M3y4aeMOTr0 Y4YacTKa MOYBBI COCTOSUT M3 CIIEIYIOITUX
BugoB: Penicillium (P.vermiculatum wu P.variotii), Cunninghamella echinulata
Thaxter, C. japonica, Mortierella alpine Peyronel, Lipomyces tetrasporus, Yarrowia

lipolytica, Pichia minuta, Aspergillus nidulans, A.sydowi, A.repens. Bce u3ydeHHbIe
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KOHIEHTpaluu He(TH (0T HU3KOTO M CPEAHErO J0 BBICOKOTO YPOBHS 3arpsi3HEHUS)
OKa3amch ryouTenpHbIME Uit P.vermiculatum. Hauwmnaas ¢ KoOHUEHTparmu
BHeceHHOM HepTu 50 MII/KT, yBEIMYMBAJIOCH OOWJIME M YacTOTa BCTPEHYAEMOCTHU
Dematiaceae spp., 0€3yCIOBHBIX MpEACTaBUTEICH aHTPOIOTCHHO-3arPsI3HECHHBIX
MOYB M YMEHBIAIOCh KOJIMYECTBO JIOMUHUPYIOIIUX B HE3arpsS3HEHHON TOYBe
abopureHHbIx pojaoB Penicillium. B obpasne ¢ xonuentpamueit Heptu 100 mi/kr
ObUI0 OOHapyXkeHOo mosiBleHne MukpomuietroB Aspergillus niger, Aspergillus
nidulans u Lipomyces tetrasporus, KoJaM4ecTBO KOTOPBIX BO3PacTajo B IOYBAX C
OOJBIIMMU KOHILIEHTpAIUSIMH HEPTH, W TPU MaAKCUMAIBbHON Harpy3ke OHHU
MOJIHOCTHIO BBITECHSUTH OCTAJIbHBIC BHIBI.

[TpoBoAst aHamU3 COCTOSIHUS NMOYBEHHOTO COOOILIECTBA MHKPOCKOMUYECKHX
rpu0OB M €ro pa3HooOpa3usi BO BCEX SKCHEPUMEHTAaX, MOJCYUTHIBAIM HWHIEKC
Hlennona (H). Ota BennunHa oTpakaeT BUJIOBOE OOraTCTBO UCCIETYEMOIo 00pasia.
H B nccneayeMpix mouBax Koje0asncsi B 3aBUCUMOCTU OT TOTO, KaK MOSBSUIUCH WIN
yObIBaM OCHOBHBIC TPYMIBl MOYBEHHBIX TPUOOB TOJ BIUSHUEM Pa3THYHBIX
KoHIleHTparuii HedTu. K KOHIy »KcliepuMeHTa B 00pas3liax IMOYB C J030BOM
Harpy3koii Hedptn 50 wmu/kr m Beime H ymeHbmancs, a B oOpa3max c¢
koHuenTpausaMu 100-500 mut/Kr — mpuOIMKancs K HyJIk0, 4TO YKa3bIBaJIO HA TO, YTO
B MOYBEHHOM COOOIIECTBE OCTAIUCH XKU3HECIOCOOHBIMU JIUIIb HEKOTOPHIE IPYIIIbI
YCTOWYUBBIX K HE()TU MUKPOCKOITMYECKUX TPUOOB.

HccnenoBanuss mo wu3yuyeHUI0o OuopazHooOpas3usi TMOYBEHHBIX TpPUOOB B
MOJIETIbHBIX ~ TOYBaX, TO3BOJWJIM  BBIICIWTH KOMIUIEKC HauOoliee  4acTo
BcTpeuatonuxcs: npeacrasurean Cunninghamella echinulata Thaxter, C. japonica,
Mortierella alpine Peyronel, Lipomyces tetrasporus, Yarrowia lipolytica, Pichia
minuta, Aspergillus (A. nidulans, A.sydowi, A.repens), Penicillium (P.vermiculatum,
P.variotii), Trichoderma (T. hamatum), Fusarium (F. oxysporum). IIpoBeneHHbIC
MUKpPOOMOJIOTUYECKUE MCCIEA0BAaHUs TOKa3alM, 4YTO TOJA BO3JCHCTBHEM HEPTH
MPOUCXOIUT M3MEHEHHE CTPYKTYPHI KOMIUIEKCAa MHUKPOMUIIETOB M HAKOIUICHHE WX
TOKCUYHBIX BHUJOB, MaJOTUIUYHBIX JJIS MOJA30JHUCTHIX MOYB — B MEPBYIO OYepeidb

npeacrasuteneii poma Aspergillus (A. nidulans, A.sydowi, A.repens, A. niger),
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Penicillium  (P.vermiculatum,  P.variotii), = Trichoderma (T. hamatum),
¢utonarorenoB poga Fusarium (F. oxysporum) u rpu6oB cemeiictBa Dematiaceae.
OTO TPENCTaBUTENIM YCIOBHO-TIATOTEHHBIX MHUKPOMMIIETOB, KOTOPBHIE MOTYT
BBI3BIBATH CIOPAAMYECCKUE MHUKO3BI, ATMMEHTApPHBIE TOKCHKO3bI, AJNIEPTUUECKHEC
peakiuuu Tuna OpOHXUANBHOM acTMbl, CEHHOM JIMXOPaaKu, 3a00JIeBaHUN KOXH U
MOJIKOKHOM KJIeTYaTKH U T.1. [1osIBIIsIsich B MUKPOOMOJIOTMYECKUX MTOCEBaX Jaxke Mpu
MaJjiOM YPOBHE 3arps3HEHUS B HEOOJIBIIIOM KOJMYECTBE, C MOBBIIIICHUEM /10361 He(TH
B TOYBE 3TH BHUAbl MHUKPOMHUIIETOB CTAHOBATCS JIOMUHUPYIOUIUMU U HEPEAKO
CAMHCTBEHHBIMH  TPEACTABUTEISAMHA TIOYBEHHBIX MHKPOCKOIMYECKUX TPHOOB.
JIOMHHHUPYIONTUMHA 3TH BUIBI MUKPOMHIIETOB CTAHOBATCS TOTJA, KOTAa aDOPUTEHHOE
COOOIIECTBO MOTUOAET, HE BhIJEPKUBasi HEPTSHOTO Mpecca.

OO0cy:xkneHue pe3yabTaTOB McceloBaHusi Takum oOpa3oMm, IMPOBEIACHHBIC
MUKpPOOMOJIOTUYECKHE HCCIEOBaHUS TIOKa3ald, 4YTO TOJ[ BO3JEHCTBUEM He(PTH
MIPOUCXOJUT MU3MEHEHHE CTPYKTYpbl KOMILIEKCA MUKPOMHIIETOB U HAKOIUICHHE X
TOKCHYHBIX BHUOB, MAJOTHUIIMYHBIX JIJIS MOA30JIMCTHIX TOYB — B TIEPBYIO OUYEpEIh
npeacrasuteneir poga Aspergillus (A. niger u A. versicolor), Paecilomyces (P.
variotii Bainer), Trichoderma (T. hamatum), ¢uronarorenoB poxa Fusarium (F.
oxysporum), nematoguToB poaa Sporothrix (S. schenckiil) u TeMHOOKpaIICHHBIX
MeJIaHWHCOoepKaMx TrpuboB cemeiictBa Dematiaceae. 3ITo mpeacTaBUTENH
YCIIOBHO-TIATOTEHHBIX MHUKPOMHUIIETOB, KOTOPBIE MOTYT BBI3BIBATH CIIOPAJIHYCCKHEC
MHUKO3BI, aTUMEHTapHbIE TOKCHKO3bI, aJUIEPTHYECKUE PEAKIIUU TUIAa OpOHXUATHHON
aCTMbI, CEHHOW JUXOpaJKH, 3a00JI€BAaHUM KOXKH U TOAKOXKHON KJIETYaATKU U T.II.
[TosBNISASICH B MEKPOOHOJIOTHUECKUX MTOCEBAX JTake MPH MaJIOM YPOBHE 3arps3HCHUS
B HEOOJIBIIIOM KOJIMYECTBE, C TOBBIMICHUEM [03bI HE(PTH B TIOYBE OTHU BHUIBI
MUKPOMHIIETOB  CTAHOBSTCS JOMHHHPYIOIIUMH H HEPEIKO €IWHCTBCHHBIMU
MPEACTABUTEISIMU TIOYBEHHBIX MHUKPOCKOIMMYECKHX TPUOOB. JJOMUHUPYIOMIMMHU 3TU
BHUJII MHUKPOMUIIETOB CTAHOBSTCS TOTJa, KOrja a0OpUTEHHOE COOOIIECTBO HE

BBIJIEPKUBACT HEPTSIHOTO Mpecca.
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UDC 577.352; 544.43; 577.15; 577.16; 577.115
MHUHUMAJIBHAA MOJEJIb KHHETUKHU NTEPEKUCHOI'O
OKHMCJIEHUA JUMUI0B C YYETOM CUHEPTUM BUTAMMHOB E U C

Anrbryenko Oubra BaagumupoBHa

TOKTOp (hH3.-MaT.HAYK,

CTapLIMi HAy4YHBIM COTPYIHUK,

Kanaposckuii EBrennii FOpseBnu

Hay4HbIN COTPYIHUK,

WNHuctutyT npukinaano Gpusmkwy,

M/1-2028, MomnnoBa, Kumunes, yi.Akagemuei, 5,
I'opunuoit Haransa Huxkoiiaesua,

JTOKTOp (Gu3.-MaT.HAYK,

BEYLIUN HAYYHBIN COTPYAHUK,

NuCcTuTYT XNMMW,

M/1-2028, MonnoBa, Kuiunes, yin.Axkanemuei, 3

AnHoTanusi: B paGoTe mpencraBieHa TeopeTudeckasi MOAENb ISl KUHETUKU
npolecca MepeKUCHOTO OKUCIECHHUS JUMIHUI0B, B KOTOpo yuTeH 3((eKT cuHepruu
BuramuHoB C u E. [/laHo kpaTkoe omucanue Ouosiormueckoil ponu ButamuHa C B
opraanuzme. OOCYKIar0TCs KIIFOUEBbIE BOMPOCHI, CBSI3aHHBIC C BIUSHUEM BHTAMHUHOB
C u E Ha npotekaHue mnporecca MEPEeKUCHOIO OKHCIEHUS B LEJIOM, YYUTbIBas
cenu(prKy aHTHOKCHUIAHTHON W MPOOKCHAAHTHOM aKTHMBHOCTH KaXIOTO M3 HUX U
B3aUMOJICUCTBHE MEXy HUMU (3P(HEKT CUHEPTHH). AHATU3UPYIOTCS MPUOTHKCHHUS,
KOTOpBIE TMO3BOJIAIOT  YOPOCTUTh MOJAENBHYIO cucteMy JuddepeHanibHbIX
ypaBHeHui. [lomydeHnHas Moienb SBISETCS MUHUMAIIBHOM, IPU 3TOM OHA OIHCHIBACT
KMHETUKY Tpolecca MEPEeKUCHOTO OKHUCICHUS JHUMHUIOB C YYETOM OCHOBHBIX €ro
O0COOCHHOCTEW Ha pa3HBIX cTaausax. s pasHBIX TUIIOB KIETOYHBIX MEMOpaH u
pa3INUHBIX (PU3UKO-XUMUYECKHX YCIOBHUU WHHUIMAIIMM W TPOTEKAHWS TpoIlecca
MEPEKUCHOIO OKHUCJICHUS JaHHas MOJENb, MPH MCIIOJIB30BAHUU COOTBETCTBYIOIIETO
HaOopa 3HAYCHWH MOJIENBHBIX TapaMeTPOB (KOHCTAHTHI CKOPOCTH pEaKIUud W
CKOPOCTh WHUIMUPOBaHUS), MAa€T BO3MOXKHOCTb OINPEAEIUTh KOHLEHTPALUU

COHp?DKéHHBIX AHTHOKCUAAHTOB OITHUMAJBbHBIC JIA B(I)q)CKTI/IBHOFO KOHTPOJIA
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paccMaTpuBaEMOro Iporecca.
KiroueBble cji0Ba: KJIETOYHbIE MeMOpaHbI, TIEPEKHCHOE OKHUCIICHUE,
KUHETHKA, JIMIUIHBIE PaJuKaibl, aHTUOKCUJIAHTHI, a-TOKo(depoi1, ackopOat, 3gdekr

CUHEpPruu

Jl1st HopMaNbHOW KU3HEEATEIbHOCTH KIETKH CTPYKTYpHas CTAaOMJIBHOCTh U
coxpaHeHUE (PYHKITMOHAIBHOCTH KJIETOYHBIX MEMOpaH SBISIOTCS KIFOUYEBBIMU
daktopamu [1]. IIporecc NEPEKUCHOTO OKHMCICHUS JIMIUAOB, WHUIIUMPYEMBIHd B
KJICTOYHBIX MEMOpaHax aKTUBHBIMH (pOpMaMU KHCIIOpOa, SIBISICTCS OIACHBIM IS
KJICTKH, TIOCKOJIbKY MOXET TmpuBecTH K e€ rubemn. OnepaTUBHYIO 3alluTy
KJIETOYHBIX MEMOpPaH OT BPEAHOTO BO3ACHCTBUS JTUMUIAHBIX PAJUKAIOB U aKTUBHBIX
dbopm kuciopona AHPeKTUBHO 0O0eCHEUMBAIOT JIMMHUAHBIE AHTUOKCHUJAHTHI,
BBICTYIAOIIUE B POJIU MHTMOUTOPOB LIEMHBIX PaIuKaIbHBIX peaknuii [1, 2], rimaBHbIM
U3 KOTOpBIX cuuTaercs o-rokodepon (Buramun E) [3, 4, 5]. B gannoit pabote
BBITIOJTHCHO MOJCIIUPOBAHUE AHTUPAJAUKATHHOW aKTUBHOCTH HKHUPOPACTBOPUMOTO
ButamrHa E B mpornecce nepekucHoro okucienus aunuaos (IIOJI) B memOpanax
KJIIETOK C yY4e€TOM €ro CHHEpPTHH ¢ BojopacTBOpuMbIM BuTamuHOM C. braromaps
s dexTy cunepruu ackopoat (ButamuH C) MOKET BOCCTAaHABIMBATH 0-TOKO(MEPOIT U3
€ro OKHUCJICHHBIX U paaukanbHbix GopMm [6, 7], T.e. Butamunbl E u C sBasiorcs
COTIPSDKEHHBIMU aHTHOKCHIaHTaMHU.

buonornyeckass pojab acCKOPOMHOBOM KUCIOTHI B OpraHU3ME, MPEXK]E BCETO,
CBsI3aHA C TEM, YTO OHA MPOSBISICT ce0s KaK aHTHOKCHIAHT, 3aIlUIIasi OPTaHu3M OT
M30bITKa CBOOOJHBIX paaukaioB. [Ipu 3TOM CyIIECTBEHHO, YTO acKopOaT y4acTByeT
BO MHOTHX OMOXMMHUYECKHX PEAKIIUSIX, KAK BOCCTAHOBUTEIb, U BBITIOJIHSIET (PYHKITUIO
KopepMeHTa B psAAc METa0OJUYECKUX TPOIECCOB, peryiaupys Tpancnopt HT.
CornacHo [8] MeTaboInIECKOe NEeUCTBUE aCKOpOMHOBOM KHUCJIOTBI
MHOTO(YHKITMOHAJILHO W CBSI3aHO HE TOJBKO C PETYJIMPOBAHUEM OKHUCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX IPOIIECCOB, HO W YTIJIEBOAHOTO OOMEHa, CBEPTHIBAEMOCTH
KpOBHU, pereHepanuu TkaHe. [lpum u€m s HOpManbHOrO (HYHKIIMOHMPOBAHUS

COC,Z[PIHPITCJ'IBHOﬁ U KOCTHOHN TkaHM BUTaMuUH C I{pe?)BBI‘IaI\;IHO Ba)XX€H, TaK KaK €TI0
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ydacTue HeoOXOJUMO B TMPOIECCe CHHTE3a KOJUIareHa, OCHOBHOTO KOMIIOHEHTa
coequHUTEeNbHON TkaHu. CBO€ Ha3BaHHME acKopOaT moiyuni, Kak 3¢p(eKTHUBHOE
JIEKapCTBEHHOE CPEACTBO I MPOMUIAKTUKY U JIedeHUs! IUHTH (scorbutus), KoTopast
pa3BUBAETCA B OpPraHU3Me IMpPH OTCYTCTBUU WM OCTPOM JAeduiute acKopOMHOBOU
KHUCIIOTHl W3-3a HapylleHus cuHTe3a kosuiareHa [9]. Tlomumo cuHTE3a KoJlareHa
BuTaMuH C yIpaBiisieT CHHTE30M CTEPOUJIHBIX TOPMOHOB, Y4acTBYET B 00Opa30BaHUU
CEPOTOHMHA, KaTEXOJAMUHOB MU KOPTHUKOCTEPOUIOB, IMPEBPAIIAECT XOJECTEPHUH B
KEJTUHBIC KUCIIOTHI, PETyJHpysl YPOBEHb XojecTepruHa B KpoBH. Taxxke BuTamuH C
HEOOXOMUM N7l TPOTEKAaHUS peaKkluid THAPOKCHIMPOBAHUSA, YTOOBI MpeBpaIiaTh
BpeaHble coenuHEeHHs B Oe3Bpennbie [8]. OH cmocoOcTByeT Qarouuroly u
peryJiupyer HMMMYHOJIOTUYECKHE pEaKlUW, AaKTUBUPYS CHUHTE3 AaHTUTEN U
nHTepepoHa, MOAEePKUBACT CTAOUIBHOCTh KJIETOYHBIX MEMOpaH U HOPMAaIbHYIO
IMPOHUIAEMOCTh KalWJUIAPOB, YJIYyYIIAeT BCAChIBAHME B KHILIEYHHKE HETEMOBOTO
Kelle3a U3 MULIM paCTUTEIBLHOTO MMPOUCXOKICHUS U MTPEernapaToB kKeesa.

Crnenyer ynoMsHyThb U O TMPOOKCHUIAAHTHOM akTWBHOCTH BUTamuHa C. OHa
CBSI3aHA CO CIOCOOHOCTBIO acKopOaTa OKMUCIATCS [0 pajuKajia, BOCCTaHABIIMBas
METaJUlbl C MEPEMEHON BaJEHTHOCTHIO, MPEXKIE BCETO KENe30, MEPEBOAS €ro Hus3
tpéxBanentaoii  popmer  (Fe**), B nByxsamentmyro (Fe?*) [10], xoropas B
3aBHCHUMOCTH OT KOOPAMHALIMOHHOIO OKPYKEHMsI MOXKET JIerko pearupoBatb ¢ Op,
BOCCTaHABIIMBAasl €ro J0 CYNEPOKCHIHOIO aHUOH-pajuKala, KOTOPBIA 3aTeMm

mucmytupyer B HpOp; m O,. Taxxke nsyxsaneHTHas ¢opma Fe**

aKTUBHA TIpU
pasnoxenun HyO0,: Fe?* + H0O, — Fe** + OH™ + HOe. Beneacrsue uero, ackopoar B
MPUCYTCTBUM NEPEXOAHBIX MeTauioB U ruaponepekucu (H20;), HakanmuBaromencs
IpU CTpecce, MOXKET Yy4acTBOBATh B CHHTe3e TuApokcun paaukana (HOe),
MHULIMUPYIOIIETO PaIuKaIbHBIC 1ICTIH.

C KomuyecTBEHHON TOuku 3peHuss ButamuH C sBisioTca Hambosee
pacrpoCTpaHEHHBIM BOCCTAHOBHUTEIEM B KieTKax Hapsaay ¢ riayratnoHoMm (GSH),
KOTOPbIM Yy4acTBYeT B PEIUPKYJSALMM ackopbata u3 gerujapoackopbara [9].

OTMGTI/IM, yro Butamuuel C u E He CUHTC3UPYIOTCA B OPraHMU3MC YCJIOBCKA, a

IMOCTYyMaroT HU3BHEC, B CBA3M C YCM OHH XapaKTCPU3YIOTCA KaK OJK30I'CHHBLIC
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AHTUOKCHJIAHTHI.

Taxkum oOpaszoMm, ButamuH C SBISETCS OJHAM W3 BAXKHEUIINX BEIISCTB B
palMoHe MUTaHUA 4YellioBeKa. B opraHm3zme yenoBeka ackopOaT CYIIECTBYET B TPEX
dopmax: BoccraHoBiieHHOM ASCH,, ackopbOar-annon ASCH™ (cemuaernapoackopOar)
¥ okuciieHHoW ASC (mermmpoackop0ar), KOTOpBIC JIETKO MPEBPAIIAOTCA B JPYT
apyra. [Tpu ¢usnonornyeckux 3naueHusx PH ocuoBHol hopmoii sBasiercss ASCH™ [5,
6, 9, 10].

Jns yuéra s¢dekra cunepruu ButamMuHoB E m C B 0a3oBoil MonaenbHOMN
cucteMe Jud@epeHunanbHbIX ypaBHEHUW, onuchiBaromux KuHeTuky [1OJI,
JOCTATOYHO B KWHETUYECKHE YpaBHEHUS M1 paJuKaIbHON (OpMBI O-TOKO(heposa
(In®) u BoccraHoBICHHOH GopMbl o-Tokodeposna (INH) mobaBuTH ciaraeMele,
COOTBETCTBYIOIIME BKJIaay peakuuu Ine c ackopbaToM B €ro OCHOBHOH (opme
(AscHY): Ine + AscH™ — InH + Asce. B xoae 3Tol peakiuu IMepeHoca aToma
Bojiopoaa oT ASCH™ na pamukan Ine obpasyercs InH u pagukan ackopbOara ASCe,
KOTOPBIN, MPUHUMAST OIMH DJIEKTPOH, JETKO IpeBpallaeTcs B JAeTHApoackopodar, a
3aTeM B ackopOat, WM JUCMyTUpyeT mo peakiuu: 2Asc.” + H <« AscH™ + DHA.
Peakiuss AsCH™ ¢ Ine mnpoucxonut B wuHTEpdaze, T.e. Ha TpaHULE MEKIY
ruApoUILHEIME U THAPOGoOHBIMU (a3zamu [S]. KoHcTaHTa CKOpOCTH 3TOM peakiuuu
(k,) IOCTaTOYHO BBICOKA M SKCIIEPUMEHTAJILHO olleHHMBaercs, kak: K,=2*10°M-ic!
[11]. Kak cimencTBue, BoccTaHaBiuBarollee aciictBue BuTamMmuHa C Ha BUTamMuH E
HacTOJAbKO A(MQPEKTHBHO, UYTO HE HAOMIOAAeTCS 3aMETHBIX M3MCHEHUH B
KOHIICHTpAIlMy BUTaMUHA E BIJIOTH 10 CyIIIECTBEHHOT'O MCTOIICHHMS 3arlaca BUTAMUHA
C [5, 6]. B cBs3u ¢ atum, npu moaenupoBanuu kuHetuku [1OJI ¢ yuérom sddekra
CUHEPTUH MOXXHO B TIEPBOM MPHUOIMKEHWM HE YYUTHIBATh BKJIQAbl OT PEaKIIUU
KBQIpaTHYHOW PEKOMOWHAIIMK  PAJWKANIOB 0-TOKOdEpora U €ro peaxiui
pexkomOuHanuu ¢ pagukaiamu ROOe, ROe, Re u cuurtats, uto [Ine] + [InH] = const.

B kaudectBe 0a30BOil HCMOIB3YETCS MOJIEIbHAS CHCTEMa, COOTBETCTBYIOIIAS
cranmaptHoil kuHetndeckor cxeme I[IOJI [1]. OTMeTuM Takke, YTO MOKHO
UCIIOJIb30BaTh, Kak 0a30ByI0, W JPYyTrU€ MOJEIbHBIE CHUCTEMBI, YYHUTHIBAIOIIHNE

JOTIOJTHUTENbHBIE ~ O0COOEHHOCTH  KuHeTHMKM  npouecca [IOJI,  nampumep,
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PACHIMPEHHYIO MOJICIBHYIO CHUCTEMY, MPEIIOKEHHYIO B paboTe [2] AJIT KUHETHUKH
ITOJI ¢ yyacTueMm JUNUIHOIO aHTUOKCHAAHTA U KOMILIEKCOB 1uToxpoma C (Cyt) u
kapauosunuaa (CL), KOTopble MPOSBIAIOT MEPOKCHIA3HYI0 aKTUBHOCTH [2, 12]. B
o011eM BHJIE€ MPOIIECC IEPEKUCHOTO OKUCIEHUS JTUNUAO0B U OEJIKOB B OMOCHCTEMAaX, U
B yactHoctu mnpouecc [IOJI ¢ ywactuem komiuiekcoB Cyt-CL [2], coctout u3
YEeThIPEX CTAUN: HMHUIMAIMS, MPOJOJDKEHUE, Pa3BETBICHHUE (BBIPOXKICHHOE) H
oOpsIB nenu [1]. MHunmanus uenu — nosiBjieHue paaukaia Re u3-3a pazHooOpa3HbIX
BO3JICHCTBHI Ha pacCMaTpUBAaEMyl CHUCTeMy (U3HUYECKUX (BHEUIHHMX) W/WiIH
XUMUYecKux (BHyTpeHHHX). [Ipomomkenus nenu — nosiBieHue pagukana ROOe B
xone peakuun Re u Oy, ¢ mocnenytomei peakuuert ROOe u RH, mpuBogsmen k
oOpazoBanuto Ttujponepekuck ROOH u Re, T.e. KOHIEHTpamus MEPBUYHOTO
paaukana Re Bo3oOHOBsieTcs. Pa3BeTBieHue enu — nossiieHue paaukana ROe npu
paznoxxkennn  (depmentatuBHOM) ruaponepekucu ROOH. OO6peiB mnenum —
PCKOMOMHAILIMSA ~ paJMKaIOB MEXIy co0Oi W WX TramieHue (MHAKTHBAIIKsA)
AHTUOKCHUJIAHTOM.

B wurore, ¢ y4€roMm peakuuid, XapakTEpHBIX I 3THUX CTaadM, IOJIy4eHa
MHUHUMaNbHass Moaenb 1y onucanus kuHetuku [IOJI, ¢ yd€rom BKIamoB o-
Toko(eposia U ero cuHeprucra (aCKOpOMHOBOW KHCIIOTHI), KOTOpash COAEPKHUT

muddepennmansubie ypaBHeHus s 5 pearenton: InH, Ine, Re, ROO+ u ROOH:

dRAt = w; + kriSR; — krYR — kiliR , (1)
dRyAt = krYR — kriSR1— kizliR1 — kariR42 (2)
dPy At = KrsSRy + kitl1R: — (Ka1+ Kaz)Ps 3)
dlptit = kalA — kiliR — kishiR1 (4)
dlo At = kiliR + Kigl iRy — Kal2A (5)

3Mech BBeIeHbl crienyrpomue ob6o3naueHus: S=[RH], Y=[O;], R=[Re],
Ri=[ROO¢°], P1=[ROOH], I1=[InH], I,=[In*], A=[AscH]. A rtaxxe K41 u Ky ectp
KOHCTAaHThl CKOPOCTH paclaja JIMIUIHON TUAponepekucu (roOMOJIUTHYECKOTO,
KOTOpPBIH HaT paaukansl RO® U reTepoIuTHYECKOro, KOTOPBIHA He TaéT paaukaisl), Ki
U Ki1 — KOHCTaHTBI CKOpOCTH WMHaKkTHBamuu paaukaioB Re u ROOe, kri KOHCTaHTEHI
CKOPOCTH paJiMKaIbHOTO oKKciieHus cyocTpata RH paaukamom ROOe, Ky koOHCTaHTA
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CKOPOCTH KBaJpaTUYHON pekoMOuHarmu paaukaia ROOs.

B sToit Momenu cumraercs, yto aunuAHbIA cyoctpar RH, xuciopox O; u
ackopOuHOBasi KucioTa ASCH™ mnpucyrcTByloT B U30BITKE, T.€. B IEPBOM
MPUOJIMIKEHNN UX KOHIIGHTPAIMA MOYKHO CUHMTATh MOCTOSTHHBIMU: S=Sy, Y=Y, A=A,.
OTMeTUM, YTO TOCKOJIbBKY CKOpPOCTh peakiuu Re m O oueHb BBICOKA U HMEET
sHauenue: Kr=10"+108M-1c! [1], To BenencTBHE 3TOTO, a TAaKKe C YIETOM TOTO, UTO B
KUAKOGa3HBIX OMOCHMCTEMax KOHIIEHTPAIMS KHUCIOpOJa JOCTAaTOYHO BEJIHKA,
BeimontHsAeTCs ycnoBue [ROQO<]>>[Re], [ROe]. Takum oOpazom, paaukam ROOe
UTPAET ONPENEISAIONLYIO POJIb B MPOLIECCE PATUKAIBHOTO OKUCIEHUS. B CBsI3U ¢ 3THM,
B TIOJIlyYEHHOW MHUHUMAJIBHOW MOJIECJIIM YUYUTHIBAETCS TOJBKO KBaJApaTHYHAS
pexoMOuHanus st pagukana ROOe. Takxke, B nepBoM NTPUOIUKEHUU, MOKHO HE
paccMaTtpuBaTh KHHETHKY paaukana ROe, KOTOpbIM NOSBIAETCS NPH pacrane
munuaHou runponepekucd ROOH u naér emé onun nmpoaykt okucienus ROH. B
11eJIOM, MHTEHCUBHOCTh mpotekanus mpouecca [IOJI (B oTcyTcTBUM WMHTHOHUTOpA)
BO3pacTaeT NpONopHUOHAIBbHO KOHLEeHTpauuu [ROQOe], koTOpas B CBOKW OuYepenb
OJIHO3HAYHO ompenenseTcs (B KBasuCTallmoHapHOM mpubimkeHun 11t Re 1 ROOe)
HayaJbHOM CKOPOCTHIO POCTa KOHIICHTpAIlMU pajaukana Re Ha cTaguu WHUIHAALIUU
(wi) [1]

Crnengyer OTMETHTh XapaKTEpHYI0 OCOOCHHOCTH O-TOKO(Epoja — OH aKTHUBHO
WHAKTUBUPYET JUMUIHBIC paIUKaIbl HE TOJIHKO OyJydd B BOCCTAaHOBJIECHHOU (opme,
Onaromapsi mepeHocy atoma Boaopona Ha paaukan junuaa (ROOe, ROe, Re), HO u
ero paauvkaigbHas (opMmMa TakKe JIOCTATOYHO AKTHUBHO TaCUT JIMMHUIAHBIC PaJUKaIIbI
nyTéM pekoMOuHauuu ¢ HUMH. [Ipm 3TOM OCHOBHOW BKJIaa B aHTUPAAUKAIbHYIO
aKTUBHOCTHh 0O-TOKO(EpoJia CBSI3aH C TEM, UYTO O-TOKOoepon ¢ HambOOJbIIeH
CKOpOCThIO uWHakTuBHpyeT paaukan ROOe [13, 14], koTopbiii oOecrieunBaeT
npoaospkerue 1enu. Koncranra sroit peakuuu (Kip) JOCTAaTOYHO BBICOKA, HO HM3-3a
OOJBITIOT0 Pa3HOOOpa3Us JIUMKUIOB TUATIa30H €€ 3HAYECHUN JJOCTATOYHO IMUPOK: TaK B
[13] ykazan quanason Kij=6*10°+3*10°M-c?, a B [14] — ki1=5*10°+3*10°M1c. B
UTOTE, TP YMCIEHHOM MOJEIMPOBAHUM YaMTO HCIONBL3YIOT 3Hadenume 10°Mc™,

[Mpuuém xapakTepHO, 4TO Ki1 Ha TpH MOpsAIKA TPEBBINIACT KOHCTAHTY CKOPOCTH
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peakiuu (Kgr1) pamukaaoB ROOe ¢ ocTaTkaMu IMOJTHMHEHACHIIIEHHBIX KUPHBIX KHCIIOT
dbochommuioB 6momemopan [14].

Takum oOpa3zoM, eciau B OMocucTeMy A00aBISIETCS HHTHOUTODP (o-TOKOhEpoT),
TO CKOPOCTh OKHCJICHHSI CyOcTpaTa 3HAYMTENIbHO CHUXaeTcs. [Ipm HemocTtaTouHOM
KOJIMYECTBE aHTHOKCHIAHTA MPOIIECC MEPEKUCHOTO OKUCICHHS MOKET BHOBb BBIMTU
U3-TI0[] KOHTPOJISl, TOCKOJbKY OCHOBHOW JIMIUAHBIA aHTUOKCUIAHT OBICTPO
pacxoayetcs. [Ipexe Bcero ObICTPO YMEHBIIAETCS KOHIIEHTPAIHs BOCCTAHOBJICHHOM
dbopmbl  o-ToKOGEpoTa, a KOHUEHTpAIMs paJuKaibHOW QOpMbI a-ToKodepona
COOTBETCTBEHHO CTAHOBUTCS BbINie. Kak cieacTBue, MpH JOCTATOYHO OOJBIINX
KOHIICHTPAIUAX pPaTuKAIbHOW (OPMBI 0-TOKO(Eposia HAYWHAET MPOSBISATH CEOs
npooKkcuaanTHbI 3(dexkr BurammHa E wuz-3a peakuuu Ine + RH — InH + Re,
KOoTOpas sBigeTcss oopatHoil k peakuuu InNH + Re — Ine + RH. Kak ykazano B [15],
MIPU COOTHOIIEHUSX O-TOKO(MEpOJI/>KUpHasi KUcaoTa cymecTBeHHo Oosbiie 1:100, a
TaK >X€ B OTCYTCTBHE COIPSKEHHBIX AHTHOKCHUIAHTOB, BOCCTAHABIMBAIOLIUX
paavKaiabel o-TOKO(eponra, OH TPOSBISIET MPOOKCHIAHTHBIC CBOWCTBA BCIIEIACTBHE
BbIIIIEyKa3aHHOW peakuuu [16]. Tem cambiM, BHOBb HAUMHAET PACTU KOHUEHTPALIUS
pamukana Re, uto cnocoOctByeT yckopeHuto mnporecca ITOJI. B cBsizu ¢ 3Tum,
BOCCTaHABIIMBAIOIIIEE JCHCTBUE aCKOPOMHOBOW KUCIOTHI Ha PaguKaIbHyI0 GOpMY .-
ToKO(epoia SBISETCS KIIOYEBbIM (PAKTOPOM Il YMEHBIIIEHUS KOHIeHTparuu Ine u,
COOTBETCTBCHHO, TOBBINICHHS KOHIIeHTpanuu INH. B utore, Komm4uecTBO JMHMUIHBIX
paauKagoB B OMOCHCTEME MaJaeT, 4TO MPUBOJIUT K TOpMOKeHuto mporecca [TOJI.
I[Ipu »Tom 3aBepmarommi stan [IOJI cBsA3aH C WHaAKTUBAIMEW NPOAYKTOB
MEPEKUCHOTO  OKWCIICHUS, TPEXAC BCEro, JMMUIHBIX  IMEPOKCHUIOB.  MX
00e3BpeIKMBAaHUE OCYIIECTBIAIOT INTyTaTHOHIIEPOKCHAa3bl U (hochomnmmasza A, [13], a
TaK)Ke HEKOTOpPBbIC JPYrHe BHUIBI TEPOKCHJIA3, TMPOSBIAIONINE aKTHBHOCTh B
OTHOILIEHUHY OPTraHUYECKUX MEPOKCUIO0B, BKIIIOYAsl TUIUIHBIE [2].

CrnenoBatenbHO, d(Q(PEKT CHHEPTHH, KaK MEXaHU3M, YPE3BBIYATHO BaXKEH IS
3aIIATHl MOJIEKYJI JIMMHUJIOB (M OEIKOB) OT OKHCIICHHS, IOCKOJIBKY B KJIETKE HET
CHEIUaIN3UPOBAHHBIX (PEPMEHTOB BOCCTAaHABIMBAIOIIMX PaIUKAIbI O-TOKO(Epoa.

Takum o6pa30M, MOSIBJICHUE B OHOCHCTEME JOIIOJJHHUTCIIPHOIO AaHTHOKCHIAHTAa
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(ButamuH C), MPOSBIISIONIETO CHHEPTHIO K OCHOBHOMY aHTHOKCHAAHTY (BUTamuH E),
MPUBOJUT K  BO30OOHOBIIGHHIO  KOHIIEHTPAI[MOHHOTO  YPOBHS  OCHOBHOTO
AHTUOKCUJAHTA W TEM CaMbiM CTAaHOBHUTCS ONpENESAIomUM (GaKTOpOM s
3¢ (PEKTUBHOTO KOHTPOJIS Tpoliecca MEPEKUCHOTO OKHUCIICHUS JUMUAOB U OCIKOB.
[Ipuuém BocctaHoBienne BuTaMuHa C 3¢ (HEKTUBHO BBINOJHAETCS TIYTATUOHOM —
OCHOBHBIM JHJIOTE€HHBIM (ITPOU3BOAMMBIM B KJIETKaX) aHTHOKCHUAAHTOM. OTMETUM
TaKxke, 4ro nomuMo BuTaMuHa C, CHOCOOHOCTBIO PETEHEPUPOBATH OKHCICHHYIO
dbopmy a-Tokodepona oOIagarOT TaKkKe BOCCTAHOBJIEHHash (gopMa KodH3MMa Q1o
(youxunona) youxunon u rtiyratuoH (GSH) [2, 13]. Ilpuuém rayTtaTHOH, Kak
OCHOBHOM D2HJIOTEHHBIA (MPOU3BOAUMBIA B KJIETKaX) AaHTHOKCUJAHT, CIOCOOEH
abdextuBHO perenepupoBath emé u ButaMuHbl A u C. Ilpu 3TOM OKMCIIEHHas
¢dopma riyratnona (GSSG) BoccranaBmuBaetrcss 10 GSH rimyratmoHpeaykTa3zon c
ucnosnb3oBanneM NADPH (HukoTMHamMuI ajieHWH IuHyKIeotua ¢ocdar) [2, 13].
Takxe crmocoOHOCTHIO BOCCTaHABIMBATH ITYyTaTHOH 00JIAJAaeT O-JIMIOEBAsi KUCIIOTA,
KOTOpasi K TOMY € OKa3bIBaeT 3alIUTHOE JeHCTBUE HAa YOUXUHOH, BUTaMuHbl E u C.

B menom, Takas BapuaTUBHOCTh B TPOSBICHUH H3(PGdEeKTa CHHEPTrUu Yy
HU3KOMOJIEKYJISIPHBIX aHTUOKCUAAHTOB OOECIEUMBAET HAJIEKHYIO PabOTy CHCTEMBI
AHTHOKCHIAHTHOM 3aIllUThI Opranu3Ma (moapooHee 00 3Tom, Hampumep, B [2, 5]).

B 3akmtoueHun OTMETHM, YTO KOHIIGHTpallMs pajukaia ackopOara Asce B
IJa3Me KPOBU MOJKET HCIOJIL30BaThCAd KAaK OJIMH U3 MapKEPOB OKUCIUTEIBHOTO
crtpecca. [lpu u3MepeHMsIX KHHETHKM Asce” yIoOHO HCIOJb30BaTh MeTo] YO
CIIEKTPOCKOTIMHU, B JOTOJHEHUU K HEMY JUIsl UJICHTHU(UKAIUU Asce” TMPUMEHSIETCS
OIIP MeTos, KOTOPBIN MO3BOJISIET MOJIYYUTh HHPOPMAITUIO €T0 CTPYKTYpE [8].
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Introduction The gut is the largest lymphoid organ in the body. The human
microbiome is composed of trillions of bacteria. The DNA of these bacteria dwarfs
the human genome. Diet and ethanol can cause rapid shifts in the number and types
of bacteria in the gut. The psoriatic microbiome is similar to that seen in alcoholics;
there is a decrease in bacterial diversity and overgrowth of bacteria in the small
bowel [1]. Psoriatics often have liver disease and deficiencies in bile acids. Psoriasis
is a disease characterized by a leaky gut. All of the comorbidities of this disease are
due to systemic endotoxemia. Bacterial peptidoglycans absorbed from the gut have
direct toxic effects on the liver and skin. Their absorption, as well as endotoxin
absorption, must be eliminated to treat psoriasis successfully [2]. Endotoxin
absorption is markedly increased by ethanol and peppers. Bioflavonoids, such as

quercetin and citrus bioflavonoids, prevent this absorption. Bile acids, given orally,
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break up endotoxin in the intestinal lumen [3]. Pathogens, including Helicobacter
pylori and Streptococcus pyogenes, must be eliminated with antimicrobial therapy for
any treatment to work. A complete protocol for curing psoriasis is provided [4]. For
providing of the physiological protective function of the intestinal microflora the
Immediate interference with the aim of proceeding ecosystem balance is needed. One
of the approaches to restoration of the functions of the intestinal microflora is the
usage of probiotics - living microorganisms [5].

The probiotic medication Enterogermina contains four strains of gram-positive
aerobic endospore-forming bacterium Bacillus clausii, which has a wide range of
antibacterial resistance. Bacterium Bacillus clausii is characterized by the unique
ability of spore and vegetative forms for reproduction, survival and functional-
metabolic activity in the gastrointestinal tract.

Bacteria Bacillus clausii stimulate cellular and humoral immunity, which is
especially important in the case of intestinal infections, synthesizing vitamins and
amino acids.

Biologically active substances that secrete bacteria Bacillus clausii provide the
following effects of the medication: inhibition of pathogenic and opportunistic flora,
organization of optimal conditions for maintaining normal intestinal microflora,
facilitating the splitting and absorption of food components; improvement of the
Immune-barrier function of the intestine, decrease in the level of anti-inflammatory
cytokines. While entering into the intestine the medication Enterogermina at a dose of
1-10 billion viable cells guarantees a content of 1ml of secretion of 106 -107 colony-
forming units of viable bacteria. The reasons for good tolerability of the medication
are in its natural origin and the absence of any ballast substances, stabilizers and
preservatives in its composition. The only auxiliary substance in medication is the
presence of highly-purified water.

Objective of the work The objective of the research was to investigate the
effectiveness of probiotic Enterogermina forte and hepatoprotector Chophytol usage
In patients' treatment with atopic dermatitis.

Materials and methods 52 patients with atopic dermatitis from one to three
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years old ( 23 boys and 29 girls) with mild or moderate stage of exacerbation with
concomitant dysbacteriosis (dysbiosis) of the intestine have been examined during
the research.

The research complex included: anamnesis, examination, general clinical
studies, microscopy of affected tissues; coprocytogram chart, general level of Ig E;
where Ig E is the level of total antibodies to food allergens. Very often dysbacteriosis
was determined after the examination of children with colic (15,15 and 38,89%
respectively). Here it should be emphasized that when conducting a coprological
examination, children were obliged to determine the level of pH feces in order to
exclude transient or secondary lactase deficiency, which was detected in two cases
with children’s colic and in one with a postponed rotavirus infection. These children
were not included in the observation group, as the reason for improving their
wellbeing and reducing complaints was the exclusion of milk from the diet. When
studying the possible factors that lead to the emergence of dysbacteriosis in our
patients, the obstetric history of their mothers were given in details. As a result, a
high incidence of inflammatory diseases of the urinary and genital area in mothers
during pregnancy was established both in the main (54, 54%) and in the control group
(66, 67%); caesarean section occurred in 8 (21, 25%) cases in the main group and in
6 (11, 25% ) in the control group; other factors were observed in isolated cases.

It was also found that during the treatment of Enterogermina forte and
Chophytol (it may be due to excision of the intestinal biocenosis in patients from the
observation group) there was a decrease in the incidence and a significant decrease
(p< 0,5) in the severity manifestations of atopic dermatitis. In our research, there
were no cases of any signs or symptoms indicating that the medication is not
tolerated either from the skin or from the gastrointestinal tract.

All patients had minor dysfunctions of the gastrointestinal tract that are
characteristic for the syndrome of dysbiosis (dysbacteriosis): anorexia and nausea in
mild form; moderate disorders in coprocyogram: shift of pH to the alkaline side,
muscle fibers, digested cellulose, fatty acids, neutral fat, iodophilic flora, mucus;

sporadic liquid stool of greenish colour, sometimes with mucus, unpleasant sour or
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rotten smell; in some cases, stomach cramps, flatulence.

Sowing on dysbiosis (dysbacteriosis) revealed a significant decrease in
lactobifidus bacteria <10 5; an increase in the staphylococcus aureus >10 3.

For the possibilities of evaluating the effectiveness of treatment, the titres of
bacteria are carried out to the point (marked) system: 10 1 - 1 point 10 9 - 9 points.
When assessing the severity of AD in children by the SCOARD the index of 18
points (22,3 - 12,9) was received. When comparing the results in the first and the
second group of children (after 3 weeks of treatment), the significant proportions,
both in relation to the symptoms of AD, and the syndrome of dysbiosis and
coprocytogram were detected.

The children under our supervision, from one to three years with a mild and
moderate severity in the stage of exacerbation with concomitant dysbiosis of the
intestine. In order to compare the effectiveness of treatment, the patients were divided
into 2 groups: by sex, age, severity of the disease, degree of dysbacteriosis of the
intestine (colon). The children with intolerance of cow's milk protein, lymbiosis and
helminthiasis, confirmed by data from clinical and laboratory examinations were not
included into this research. Comprehensive treatment for all children included:
topical corticosteroids, enzymes, sorbents, H-1 blockers of the last generation, skin
care products.

A comparative assessment of effectiveness was carried out according to the
SCOARD (Scoring of Atopic Dermatitis) index that was worked out by the European
Working Group. It allows evaluating objectively the severity of AD. Index SCOARD
takes into account the following indicators: (A) the prevalence of the skin process,
(B) the intensity of clinical manifestations and (C) subjective symptoms.

Results and discussions As probitic, the medication Enterogermina forte was
used during the time of investigation and was prescribed 1 - 2 bottle per day
(depending on the age, for children up to 1 year - 1 bottle was prescribed, for older
children 2 bottles were prescribed) during 10 days patients (main group) at the age
from 3 months to 5 years who applied for an outpatient admission to the
gastroenterologist at the 10th Children's Clinical Hospital for the period from
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September 2019 to January 2020. Since contraindications to the use of Enterogermina
forte and hepatoprotector Chophytol practically do not exist, all those who applied to
the gastroenterologist were prescribed this medication, that is, there wasn't special
selection of patients. This allowed us not only to evaluate the effectiveness of the
medication, but also to make some conclusions about the structure of the diseases, on
the background of which dysbacteriosis and the features of its clinical manifestation
may develop in children.

Evaluation of the effectiveness of the medication was carried out in 10 days
and one month from the first day of its administration according to the
questionnaires, which were filled by the mothers every day, and according to the
results of the coprologic studies of feces for dysbacteriosis before and after 1 month
after the administration of the medication. Three months later, a mothers' survey was
conducted on the subject of clinical manifestations of dysbacteriosis.

Most of the examined children have dysbiosis of the colon cavity varying from
| - IV degrees: 11 children (23%) - had dysbiosis of the | degree, 20 children (38%) -
had dysbiosis of the Il degree, 13 children (25%) - had dysbiosis of the 11l degree, 8
children (14%) had the dysbiosis of the IV degree.

Depending on the beginning of the administration of the probiotic, patients
were divided into two groups by age and severity of the course of disease:

In the first group were (28 patients) who started taking the drug from the first
day of treatment; in the second group were (24 patient) who started taking the drug
from the third or the fourth day of treatment. Patients in the Ist group on the 3-4 days
of treatment had significantly fewer pathological impurities in emptying (mucus,
foam, undigested lumps).

As a result of treatment, there was a recovery of intestinal microflora in 85% of
patients, an increase in the number of patients with eubiosis (by 40.0%) and
significantly decreased the number of patients with dysbiosis the 111 degree (by
41.6%); levels of side effects from the use of antibiotics were leveled. The clinical
characteristics of the main and control groups were as follows: the average age of

children in the main group was 13.11 months, in the control group - 12, 72 months.
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As dysbiotic disorders are usually secondary and are observed in the background of
other diseases, we were interested in the main diseases that were diagnosed to the
children of both groups. It was found that in both groups, the most frequent were
various kinds of allergic diseases (57, 57% of patients in the main and 50% of the
control group), and in the vast majority of cases there was atopic dermatitis, which
was observed in 14 of 28 patients with allergic pathology in the first group and in 13
out of 24 - in the second. Bronchial asthma, allergic rhinitis, and recurrent urticaria
occurred in both groups in isolated cases. In the second place in frequency, there
were intestinal dysfunctions that occurred after acute intestinal infections 1-3 months
ago, both viral and bacterial, or intestinal giardiasis, which comprised 21.21% in the
main and 38.98% in the control group. In some cases, the phenomenon of dysbiosis
was observed against the background of functional gastrointestinal disorders - (BDD)
bile duct dyskinesia, functional constipation, intestinal dysfunction or reflux. In four
cases in the main group and in one - in the control group, dysbiosis was observed
after antibiotic therapy.

Results The administration of an Enterogermina forte and Chophytol for 10
days against the background of basic therapy of AD enables to accelerate the
improvement of the patient's condition, promotes the rapid resorption of AD
elements, reduce itching and the time to reach remission.

It can be argued that the risk factors for the development of dysbiosis in young
children are the presence of various inflammatory diseases of the urogenital area in
mothers and cesarean section in obstetric history; acute intestinal infections which
occurred in patients; as well as repeated respiratory diseases requiring antibiotic
therapy. Dysbiotic disorders are most often observed on the background of atopic
dermatitis, childhood colic (in children of the first year of life) and after recent cases
of acute intestinal infections.

The obtained results showed that the early inclusion of the probiotic in the
treatment scheme contributes to a more rapid decrease in the severity of
manifestations of dysbiosis. All children have a significant positive dynamics of

indicators of coprocytogram, normalization of stools, and improvement of well-being

62



and night sleep.

The introduction of the probiotic Enterogermina forte and hepatoprotector
Chophytol in the complex treatment leads to a significant positive dynamics both
from the skin and atopic process, as well as from the intestinal dysbiosis, which
makes it possible to prolong the remission of AD. Adequate complex treatment of
AD of mild and moderate severity, after three weeks of treatment, leads to the
normalization of the basic indicators of quality of life. Thus, the use of a probiotic
Enterogermina forte and Chophytol for the complex treatment of chronic dermatosis
can, in a short time, leads not only to the normalization of the allergic skin process,
but also to normalize the intestinal microbial process. The following study showed
the need for pro - bioitics in the treatment of atopic dermatitis.

Perspectives for further research The introduction of probiotics and
hepatoprotector in the treatment scheme for patients with chronic dermatitis, namely
atopic dermatitis are very promising for further investigation.
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Annotation: Congenital nephrotic syndrome is a rare inherited kidney disease.
The disease is caused by abnormal development of the nephron and is characterized
by edema, massive proteinuria and hypoproteinemia. The paper provides information
on the epidemiology, etiology, pathogenesis, clinical manifestations, diagnosis and
treatment of this syndrome. A clinical case of Finnish-type CNS in a newborn child
from his own medical practice is described.
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Congenital nephrotic syndrome (CNY) is a rare inherited kidney disease that is
caused by abnormal nephron development and is characterized by massive
proteinuria, edema, and hypoproteinemia. CNS can be genetically determined, or part
of another syndrome, or a manifestation of perinatal infection. Maternal systemic
lupus erythematosus, steroid use, and neonatal autoantibodies to neutral

endopeptidase may also cause secondary CNS. N. Hallman et al in 1956 first
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described the CNS of the Finnish type (CNS FT). CNS FT is inherited by an
autosomal recessive mechanism. The frequency of CNS in the Finnish population is
1: 8200 live births. In other regions of the planet the disease is much less common [1,
p.96].

Children with CNS are born prematurely, with low birth weight. ANS can
manifest itself in utero (at the 15th week of pregnancy) or during the first three
months of life [2, p.70; 3, p.1369].

Most cases of CNS FT are due to mutations in the NPHS1 gene, which was
detected in 1994 on chromosome 19913 [OMIM 2563000]. To date, more than 180
mutations of this gene have been described, which occur in 98% of sick Finnish
children and in 39-80% of children of other nationalities [2, p.71].

Etiopathogenesis. The NPHS1 gene encodes the transmembrane protein
nephrin, a protein of the glomerular slit diaphragm (SD) or membrane that belongs to
the immunoglobulin family. Nephrin is concentrated in podocytes — cells that cover
the capillaries of the glomeruli. It is involved in the formation SD of the glomerular
basement membrane. SD is called a filtration barrier which interferes with hit of
protein from blood in urine. Mutation of NPHS1 leads to its absence. The peculiarity
of glomeruli in CNS FT is their atubular nature, which contributes to the hypertrophy
of "normal glomeruli” and the development of microcystosis.

Nephrine is a transmembrane protein that consists of 1241 amino acid residues
and is expressed exclusively in podocytes at the level of the slit diaphragm after
complete differentiation. It belongs to the superfamily of immunoglobulins with
adhesive functions; has three regions of distribution: large extracellular region,
transmembrane and intracellular region, respectively, one transmembrane domain,
short intracellular N-terminus and long extracellular C-terminus. It is assumed that
the extracellular C-terminus connects the intercellular space between the legs of the
processes of podocytes, which are intertwined, which makes nephrine one of the key
components of the slit diaphragm. Nephrine filaments contribute to the formation of a
porous structure of the slit diaphragm, forming pores of approximately 40 nm. It is

believed that these pores are partly responsible for the dimensional selectivity of the
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slit diaphragm. In addition to its role as a structural protein, nephrin apparently also
participates in intracellular signaling pathways, preserving the functional integrity of
the podocyte.The slit diaphragm is a highly dynamic protein complex that enhances
signal transduction components and initiates signal transduction to regulate complex
biological programs in the podocyte. A number of proteins within this nephrin-
interacting signaling platform have been identified, including podocin, CD2AP, and
TRPCG.

Nephrin has been shown to be a raft-associated protein in the slit diaphragm,
and podocin serves to attract nephrin to these microdomains. Disease-causing
mutations in podocin cannot capture nephrine to the raft, resulting in altered
nephrine-induced signal transduction. Studies show that the slit diaphragm proteins
play an important role in maintaining the glomerular filtration barrier [1, p.97]

NPHS1 mutations were first detected in the Finnish population. Affected
Finnish children often had two types of truncated mutations, which indicated the
effect of the founder in the Finnish population. These mutations were named
L4fsX90 (Fin major (deletion in exon 2 — ¢.121delCT), which truncates most of the
protein) and R1109X (Fin minor (mutation in exon 26 — p.R1109X), which truncates
only the short C-end). Both mutations lead to disruption of nephrine synthesis.
Mutations were detected in 94% of cases. Therefore, it is assumed that there are two
founder effects in the population (carriers of a certain mutation come from common
ancestors). NPHS1 mutations were later identified in non-Finnish patients worldwide.
Fin major/Fin minor are extremely rare in patients of other nationalities, but about 60
other different mutations in the NPHS1 gene have been identified. In rare cases,
NPHSI1 gene variants have been observed in patients with CNS FT without mutations
in the NPHS1 gene. Moreover, there have been cases of mutations in both genes,
which emphasizes the need for screening of both genes. Dual allelic pathogens
NPHS1 (encoding nephrin) or NPHS2 (encoding podocin) are the most common
causes of disease in patients of both European and other origin [5].

Several regions of the genes that are most susceptible to change have been

identified, affecting the immunoglobulin domains of the nephrine protein. Obviously,

66



immunoglobulin domains 2, 4 and 7 are particularly important for gene function.
Among the syndromic forms, glomerulopathy associated with WT1 and Pearson's
syndrome caused by dual allelic pathogenic variants of LAMB2 are the most
common [5].

Clinical features include severe fetal proteinuria in the womb, premature birth,
neonatal weight loss, hypolipidemia and hypoalbuminemia, edema. In the neonatal
and infantile period, a child with CNS FT has severe edema, poor appetite and
weakness. Patients are prone to complications that are associated with
hypoproteinemia, such as recurrent infection, thrombosis and growth disorders, most
of which progress to end-stage renal disease.

Diagnosis. Physical examination, family history and laboratory tests allow to
suspect the disease. The working group of the European Kidney Disease Reference
Network (ERKNet) and the European Society of Pediatric Nephrology (ESPN)
recommend genetic diagnosis as a key diagnostic test [3, p.1369-1373].

CNS FT can be determined prenatally. To do this, the level of alpha-fetoprotein
(AFP) protein in the amniotic fluid is determined. However, heterozygous mutations
in the NPHS1 gene can also affect AFP levels, which can lead to misdiagnosis.
According to the Orphanet database, a reliable antenatal method for diagnosing this
disease is genetic analysis of a sample of embryonic trophoblast [4.p.278-279].

Treatment. It is extremely important to distinguish between steroid-sensitive
and steroid-resistant nephrotic syndrome to determine treatment tactics and disease
prognosis. CNS FT is a form of steroid-resistant nephrotic syndrome. Because it is
not an immune disease, it is resistant to immunosuppressive drugs. Therapy is
symptomatic. Nephrectomy and kidney transplantation may be suggested promptly
[4, p.279].

Clinical case. A 1-month-old boy was admitted to the neonatal pathology
department with complaints from his parents about an increase in the size of the
abdomen, poor appetite, and a decrease in urine output in their child.

The child was born at 34 weeks of gestation, weighing 2220 g, body length 47

cm.The mother is a nurse of the infectious diseases department, work is related to
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disinfectants, in June 2020 she suffered a coronavirus infection. Pregnancy is the first
against the background of chronic pyelonephritis, risk of miscarriage,
polyhydramnios. Prenatal ultrasound — enlargement of the right kidney of the fetus,
signs of intrauterine infection. During pregnancy, the woman took antibiotics. Before
conception, women had ovarian cysts, menstrual irregularities. Father is an electric
and gas welder who works with chemical and physical factors.

Genealogical history: maternal heredity — cardiovascular pathology, bronchial
asthma, paternal — oncopathology.

Upon admission, the child's condition is severe due to edema, hypovolemia,
and decreased urine output. Laboratory and symptom complex of nephrotic
syndrome: proteinuria (3.3 g/l), hypoproteinemia (29.9 g/l), hypotension (105/65
mm), without impaired renal function (creatinine — 53 pmol/l). TORCH infection
studies were negative. Ultrasound revealed diffuse changes in the renal parenchyma.

Suspected Finnish-style congenital nephrotic syndrome. Molecular genetic
research revealed two biallelic mutations in the NPHS1 gene (c.2053G>T
(p.Gly685Cys and p.2746G>A) (p.Ala916Thr), confirming the presumptive
diagnosis. Symptomatic treatment of the child was ineffective, the child died.

Molecular genetic testing of the parents revealed a heterozygous carrier of both
mutations by both parents. Considering the genotypes of the parents, as well as the
fact that recessive mutations in NPHS1 are associated with severe illness,
recommendations were made for planning subsequent pregnancies.

This case indicates the importance of molecular genetic studies to confirm the
inherited form of CNS, as well as the need for medical and genetic counseling and

molecular genetic studies of the entire family for planning the next pregnancy.
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Objective: to evaluate the features of arterial hypertension by 24 hour
monitoring of blood pressure in hypertensive patients depending on the presence and
degree of comorbid first degree obesity and nonalcoholic steatohepatitis.

Materials and methods. The study involved 50 people aged from 35 to 55
years. 25 patients with normal body weight (BMI to 24.9 kg / mI) were diagnosed
with NASH, stage Il hypertension while in 25 patients NASH was combined with
first degree obesity and stage Il essential hypertension. The control group consisted
of 20 virtually healthy subjects. The obesity diagnosis was made when BMlI reached
over 30 kg / mI: BMI = weight (kg) / heightI (m).

Results. The patients of all groups had the average daily SAP which was
reliably higher than the normal one (p <0.05), not only in the group with concomitant
EH and obesity (2) (by 40.9% respectively), but in group 1 (by 36.7%) of patients
with NASH and EH. The analysis of SAP values in the patients of group 2 at night
and in the day time indicates the frequent excess of the standard values of SAP at
night (by 52.7% versus 32.7% in the day time (p <0.05)). The variability of SAP was
increased in both groups, the maximum values were observed in group 2 (34.5%
versus 21.4% in the 1st one). The patients with obesity and NASH without the second
stage EH also had increased immune response of SAP by 1.8 times (p<0,05)
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compared to the normal values.

Conclusion. The course of the second stage EH combined with obesity and
nonalcoholic steatohepatitis is characterized by prevailed second stage arterial
hypertension (60,0%), SAP rises mostly at night (by 52,7% versus 32,7% in the day
time (p<0,05)), the variability of SAP is higher in the day time (34,5% (p<0,05))
with increasing duration of "load pressure™ during the day (by 4.1 times (p <0.05)),
monotonous type of the curve and inadequate reduction in systolic and diastolic

blood pressure during the night period (predominant «non-dipper» type).
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Abstract. In pregnant women with chronic pyelonephritis, the state of the
microbiocenosis of the vaginal habitat was examined. This is marked by colonization
by aerobic and anaerobic opportunistic or pathogenic microflora. The degree of
bacteriuria determined the marginal state of the biocenosis or dysbiosis (38,57% of
cases). Vaginal contamination by 2 - 4 component associations of microorganisms
was detected in 44,28% of cases. The spectrum was represented by E. coli,
Klebsiella, Proteus, St. saprophyticus, St. epidermidis, St. aureus, Str. pyogenes,
Corinebacterum.

Key words: pregnant women, microbiocenosis, vaginal biotope , marginal

state of the biocenosis, dysbiosis.

Kidney pathology adversely affects the course of pregnancy, childbirth, the
state of the fetus and newborn [1, p. 334]. The incidence of chronic pyelonephritis
(CP) does not tend to decrease. With this pathology, there is a high risk of developing
obstetrics and perinatal complications - spontaneous abortion (15-20%), placental
insufficiency (30-35%), preeclampsia (30-40%), threat of premature birth, fetal

distress, premature birth, fetal developmental delay (12-15%), infectious -
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inflammatory diseases in the mother and infections of the fetus (20-30%); in the
structure of causes of neonatal mortality, infections of the perinatal period are
6,3%.%) [2, p. 531; 3, p. 598; 4, p. 81].

The significant frequency of obstetric complications, perinatal morbidity and
mortality in women with CP can be explained by insufficient definition of etiological
factors of the studied pathology and complications that develop against its
background, insufficient study of microbial factor - one of the factors of obstetric and
perinatal complications of infectious origin.

Success in the prevention of complications that occur against the background
of each infectious-inflammatory process, in particular chronic pyelonephritis (CP),
during pregnancy, is possible only on the etiological basis - in identifying the
pathogen, determining the degree of bacterial culture of urine, sensitivity of
microflora to antibiotics and goals antibiotic therapy [5, p. 34].

The aim of the study was to determine the microbiocenosis of the vaginal
habitat in pregnant women with chronic pyelonephritis.

Materials and methods.

The surveyed women were divided into groups: pregnant women with CP - 70
women - were in the 1st group, healthy pregnant women - 30 women - were included
in the control group.

The microecological condition of the vagina in pregnant women in the 2nd
trimester was studied. Bacteriological examination of the vaginal contents included a
gualitative assessment of the identification of microorganisms by the culture method,
the materials for which were nutrient media for the detection of microbial
representatives. Quantitative assessment of the state of the vaginal biocenosis was
performed by determining the degree of bacteriuria [6, p. 6-7; 7, p. 720].

The degree of bacteriuria in the vaginal biotope was determined by the state of
normobiocenosis, if contamination with opportunistic pathogens reached the level of
10?2 CFU / ml (2,0 Ilg CFU / ml), no sown gram-negative microflora, lactobacilli were
observed at concentrations of 107 - 108 CFU / ml (7,0 — 8,0 Ig CFU / ml); borderline

state of the biocenosis, if the number of opportunistic pathogens reached the level of
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10° CFU / ml (3,0 Ig CFU / ml), the number of lactobacilli was reduced. The degree
of bacteriuria was characterized by a state of vaginal dysbiosis in determining the
concentration of opportunistic pathogens in the amount of 10* CFU / ml (4,0 Iy CFU
/ ml) and above and with a sharp decrease or absence of lactobacilli.

Results and discussion.

The state of the microbiocenosis of the vaginal biotope in pregnant women
with CP was assessed by identifying the microflora and determining the degree of
bacterial contamination. In the healthy group, general vaginal colonization was
detected in 8 (26, 66%) pregnant women.

In pregnant women with chronic pyelonephritis, colonization of the vaginal
habitat was observed in 47 (67,14%) women. Monocultures were identified in 16
(22.86%) cases, associations of microorganisms - in 31 (44,28%). Normobiocenosis
was observed only in 4 (5,71%) cases, borderline biocenosis - in 16 (22,86%),
dysbiosis was observed in 27 (38,57%) pregnant women. Significance of the
difference with the group of healthy (p<0,05) was noted in terms of colonization,
associations of microorganisms, normobiocenosis.

Gram-positive microflora was sown in monocultures. The state of
normobiocenosis was determined by the degree of bacterial contamination of the
vagina. Gram-negative microorganisms were absent. Lactobacilli in all healthy
pregnant women were detected in the amount of 107 - 108 CFU / ml.

In the bacteriological analysis of the vaginal habitat in pregnant women with
CP, microbial and fungal colonization was observed in 47 (67, 14%) women.

Analyzing the spectrum and frequency of detection of vaginal microflora in
pregnant women in the 2nd trimester, we can say that gram-negative microflora was
determined in 29 (41,42%) cases, represented by enterobacteria E.Coli, Klebsiella,
Proteus. Gram-positive microorganisms were observed in 40 (57,14%) cases, the
spectrum was represented by St. saprophyticus, St. epidermidis, St. aureus, Str.
pyogenes, Corinebacterum. The seeding frequency of anaerobic microflora was 22
(31,43%) cases. Peptococcus, Peptostreptococcus or Bacteroides were observed.
Fungi of the genus Candida albicans were identified in 24 (34, 29%) pregnant
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women,

The microflora was found in monocultures in 16 (22, 86%) women, in 2-4
component associations in 31 (44, 28%) pregnant women. Most often, the
associations included E.coli, St. epidermidis or St. saprophyticus, Peptostreptococcus,
Candida albicans.

Characterizing the vaginal microbiocenosis by the degree of bacteriuria,
monocultures were identified in the state of normobiocenosis in 4 (5,71%) and in the
borderline state in 12 (17,14%) pregnant women; 2-4-component associations of
representatives of the microflora were noted in the borderline state in 4 (5,71%) and
in the state of dysbiosis in 27 (38,57%) women of the 1st group. No pathogenic flora
was observed in the state of normobiocenosis and borderline state.

Conclusions.

1. In pregnant women with CP revealed a violation of the microbiocenosis of
the vaginal habitat - a high frequency of colonization by aerobic and anaerobic
opportunistic and pathogenic microflora, fungi Candida albicans - at 67,14%. Vaginal
contamination with 2 - 4 component associations of microorganisms is observed in
44,28% and a large number of dysbiotic disorders in 38,57% of cases.

2. High rates of vaginal infection should be considered a prognostic criterion
for obstetric and perinatal complications of infectious origin, which requires
remediation of the vagina in pregnant women in determining the microorganisms by
the degree of bacteriuria, corresponding to dysbiosis or the limit state of the

biocenosis.
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ITUONMATOI'EHE3 THPCYTU3MA Y XKEHIIIUH

Asuzosa I'y33aua /IxkamOys10BHA

JokTop ¢unocodun (PhD)

'Y Pecniy0nuKkaHCKH ciEUAIM3UPOBAHHBIN
HAYYHO-TIPAKTUYECKUN MEIUIIUHCKUN

LEHTP aKyLIEpCTBA U THHEKOJIOTUU

Beenenune. ['mpcyTu3mM-3TO 4YpE3MEpPHBIM POCT TEPMUHAIBHBIX BOJIOC IO
MYXCKOMY THUITy Y >KEHIIMH, B pE3yJIbTaTE€ MOBBIIIEHHOTO COAEPKAHUS B KPOBU
aHJpPOreHOB. XOTSI MHOTHE COCTOSIHUSI MOTYT MPUBECTU K THUPCYTHU3MY, CHHIPOM
MOJIMKUCTO3HBIX SSTUYHUKOB M UJIMOTIATUYECKAsl TUIIEPAHPOTEHUSI COCTABIAIOT OoJiee
85% cinyuaeB. MeHee pacnpOCTpaHEHHbIE MPUYMHBI BKIHOYAIOT HANONATHYECKUIA
TUPCYTU3M, HEKJIACCUYECKYI0  BPOXKIACHHYIO THUNEPIUIA3UI0  HAANOYECYHUKOB,
aHJPOTE€H-CEKPETUPYIOIIUE OITYXOJIH, JIEKAPCTBA, TUIIEPIIPOIAKTUHEMHUS, HAPYIICHUS
IUATOBUAHOM kene3bl U cuHapoM MHinenko- Kymmura. OueHKy BBIpaXKEHHOCTH
aHOMAaJIBHOT'O OBOJIOCEHHUS, OMIPEACIIAIOT Mo OamibHOM cucteme deppumana-I anises,
ot 0 (oTcyTcTBHE BOJIOC) 710 4 (MY>KCKOH THIT OBOJIOCEHHMS) BO BceX 9 obiacTsx Tena,
HauOosiee YYBCTBUTEJIBHBIX K MYXCKMUM TIOJIOBBIM TOPMOHAaM—BEpXHsIsl Ty0a,
moa00POJIOK, TPY/b, KUBOT, CIIMHA, SITOIUIIBI U BHYTPEHHSS MOBEPXHOCTH Oenep.
Kenmunsel ¢ OBICTPHIM HAYAJIOM TUPCYTHU3MA B TEUEHUU HECKOJBKUX MECSIIECB WIH C
MpU3HAKAMU BUPWIM3AIMKM, TOJIBEPralOTCs BBHICOKOMY PHUCKY BO3HUKHOBEHUS
OITyXOJIM, CEKpeTUupymlie anaporensl. ['upcytusm Obut 3apeructpupoBad y 5-15%
KEHIIMH M 4YacTO CBS3aH CO CHIDKEHHEM KauecTBa JKU3HU W 3HAYUTEIbHBIM
MICUXOJIOTUYECKUM CTpeccom [1,2,3,4,5]. IupcyTusm JOJKEH OBITH
muddepeHnpoBaH OT TUNEPTPUX03a, KOTOPHIN MPEACTABISIET COOOH MOBBITIICHHBIN
POCT Kak MPaBHUJIO, BOJIOC BEJTIOCa B 000OIIEHHOM HECEKCyalbHOM pacipe/iesiCHuH,
KOTOpOE€ HE 3aBUCHUT OT aHJAPOTECHOB, XOTS TUIEPAHIAPOTECHUS MOXKET YCYT'YOUTh ATO
COCTOSIHUE[6].

®usunosorusi. CTpyKTypHO pa3idyalOT TPU THUMNA BOJOC: JIaHyro ( OT Jjart.

Lanugo-« ImyxX,myIioK»)-MepBHYHBINA BOJIOCSHOW MTOKPOB, TO €CTh MSTKHE BOJIOCHI Ha
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KOXe IUI0/a, HMCYe3alonue B yTpoOe WM B TIEPBBIE HECKOJIBKO HENETh >KU3HH,
nymkoBbie ( Vellus hair) Bosockl, KOTopble MATKHE, MEJIKHAE U HEITUTMEHTUPOBAHHBIC;
U TEPMHUHAJIbHBIE BOJIOCHI, KOTOPbIE JUIMHHEE, O0JbIlle, rpydee U MUTMEHTUPOBAHBI.
BomnocstHol oKy MUKIMYEeCKH MMPOXOANUT Yepe3 TpH (pa3bl: aHareH - 3TO CTaaMs
aKTUBHOTO POCTa BOJIOCSHOTO (hOJUTMKYJIA; KaTareH - Mepexoi OT OJIHOM CTaJuu K
JPYTOii, IEPUO], UHBOJIIOIMHU; U TEJIOT€H - MEPUOJI TTIOKOS U BbINaJieHus Bojoc [7,8].
[IpomomxkuTensHOCTE (ha3bl aHATeHa M CKOPOCTh POCTa OMPENCTSIOT IJIMHY BOJIOC H
BapbUPYIOTCS B 3aBUCMMOCTH OT THUIIA BOJIOC M oOnacTu Tena. [{ukin anareHa Bojoc
Ha JIMIIE COCTaBIIIET OKOJIO YETHIPEX MECSAICB; IMOATOMY TPeOyeTCs OKOJO IIECTH
MECAIIEB, YTOOBI OTMETHTH JIFO0OC€ W3MEHEHHE IIOCIIC BMEIIATEIhCTBA W JCBATH
MecAIleB, 4YTOObl YBUJIETh MaKCUMallbHOE H3MeHeHue. Ha pocT Bojoc BIUSIOT
HECKOJIbKO MECTHBIX M CHUCTEMHBIX (DaKTOPOB, B TOM YHCJIEC ITUTOKWHBI, (HaKTOPBI
pOCTa U TMOJIOBBIE CTEpOUIbI. THIT M pachpesiesieHne BOJIOC 3aBUCAT OT aHAPOTCHOB,
KOTOpbIE TMEPEXOMAT U3 MYIIKOBBIX BOJIOC K TEPMUHAIBHBIM BOJIOCAM. AHJIPOTEHBI
BIIUSIOT Ha POCT BOJOC, W €CTh TOJBKO OTPAHUYCHHOE KOJHWYECTBO AHIPOTCH-
HE3aBUCUMBIX 00JacTell (Hampumep, peCcHUIIbI, OpOBU, HEKOTOPHIEC (HOJLTUKYIIBI KOXKH
rosioBbl) [9,10]. AHaporeHbl UMEIOT MapaJOKCAIBHYIO PEaKIUI0 Ha JIUIE U KOXKE
TOJIOBBI: CTUMYJIMPOBAHUE POCTa OOPOJBI U MHTHOMPOBAHUE POCTA BOJIOC HA KOXKE
TOJIOBBI TIPUBOJAT K aHJPOTCHHOM ajoneruu (OOJIBICGHHIO IO MYKCKOMY THITY).
["OpMOHBI ITUTOBUIHON KEJNE3bl, MHCYJMHOPE3UCTCHTHOCTh U CICIIU(PUICCKUAC TCHBI
TaK)Ke BJIUSIOT Ha POCT BOJIOC.

Kiunuveckuit aumarto3. ['MpcyTusmM - 3TO KIMHHYECKUMU JUArHo3, M €ro
pPacIpoCTPaHEHHOCTh 3aBHCHT OT HCIOJIb3YEMBIX JHATHOCTUYCCKUX KPUTEPHUCB.
['upcyTsM 0OBIYHO TUATHOCTUPYETCSI ¢ MOMOIIBI0 MOIUMUIIMPOBAHHON OaTbHON
cuctembl DeppuMana-l'aiuiBes, COCTOSIIEN W3 HEBATH YYBCTBUTEIBHBIX K
annporenam ooOmacreir tema[11,12] (puc.l). IToporoBbie OIICHKH BapbUPYIOTCS B
3aBUCUMOCTH OT pPachl M HITHUYECKOW NPHHAMICKHOCTH: 8 OayioB wiau Oolee
CUMTAIOTCS THPCYTU3MOM y OpPHUTAaHCKMX W aMEPUKAHCKHUX YEPHOKOKHUX M OeJbIX
KEHIMH; 9 OamoB unu Ooyiee y CPeIu3eMHOMOPCKUX, JATHHOAMEPUKAHCKHUX H

OTMKHEBOCTOYHBIX KCHIIWH, 6 GannoB miM Oojee Y HO)KHOAMCPHUKAHCKUX JKCHIIWH;
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u 2 Oamra unu Oosiee y asmarckux keHmUH [6]. bammer mo 15 ykaspiBaroT Ha
YMEPEHHBIA THPCYTH3M, TOTJa Kak Oayuibl BhIMIE 25 YKa3bIBAIOT HAa TSOKEIBIA
rupcytu3M. OrpaHUYEHHUs] 3TOM CHUCTEMbI MOJICYETa OYKOB BKJIIOYAKOT €€
CyOBEKTUBHBIN XapakTep W HECHOCOOHOCTh YYECTh MECTHBIC BBICOKHE Oalljibl WM

NpEbIAYIINE KOCMETUUECKHUE TPOLIEAYPHI [6].

2 4
Pucynok 1.0uenka ®eppumana-Iaaseit quis rupeyrusma. Ouenka or 1 o 4
JaeTcs AJA JeBATH o0JacTei Teaa. Oommii 0a1,1 MeHee 8 cuuTaercs
HOPMAJBbHBIM; 02171 0T 8 10 15 yka3biBaeT Ha JIerkuii TMPCYTU3M; a 0asl
OoJsibie 15 yka3piBaeT Ha YMEPEHHbIN MM TSKe bl rupcyTu3M. Onenka 0

YKa3bIBA€T HA OTCYTCTBUEC TCPMUHAJIBHBIX BOJIOC.

IIpyunHbI BO3HUKHOBEHHUS THPCYTU3MAa. BOJIBIIMHCTBO CilyyaeB rupcyTU3Ma
BBI3BAHO (DYHKIIMOHAJIBHBIMU TMPUYMHAMU H30BITKA aHApPOTeHOB. [IpUuuHBI

TUpCYyTU3Ma M MX JUAarHOCTUYECKHE TMOJCKa3Ku mnepeuuciensl B Tabmuue 1

[6,13,14,15].
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Taoauna 1.

IpuynHbI BOSHUKHOBEHHUA TUPCYTU3MA U UX JU(depeHIIuaTbHBIA TUATHO3.

Hwnarnos

[IpoueHT cinydaen
3a00JIeBaHUs

Knuangeckas KapTUHa

Cungpom
MOJIUKUCTO3HBIX
SINYHUKOB

71

1.4epHbIii aKaHTO3

2.yrpeBasi ChIllb

3.1eHTpaTbHOE 0KUPEHHE

4.6ecrnoaue

5.MHCYTUHPE3UCTEHTHOCTD

6. HapylIeHNE MEHCTPYaAJIbHOTO UK
7.HOpMaJbHBIN WM CJIEeTKA MOBBIILIECHHBIN
YPOBEHb aH/IPOTCHOB

8.MophosIorHst MOMUKUCTO3HBIX SUYHUKOB MpU
YIBTPa3BYKOBOM HCCIIEIOBAaHUU

Wnuomatuueckuii
TUTIEPAHAPOTCHU3M

15

| .MOBBILIEHHBINA YPOBEHb aHIPOTEHOB
2.0TCYTCTBHUE APYTHX 3a0071€BaHUN
IIPUBOJALINX K TUPCYTU3MY
3.HOpMaJbHBIA MEHCTPYaJIbHbIN LIUKII
4.HopMaibHast MOP(OIOTrus SMYHUKOB IPU
YJIBTPa3BYKOBOM UCCJIETOBAHUHI

W nuomatuueckuii
TUPCYTU3M

10

l.oTcyTcTBUE Ipyrux 3a00/1eBaHHM
IIPUBOASAIINX K TUPCYTU3MY
2.HOpPMaJIbHBI YPOBEHb aHIPOTEHOB

3. HOpMaJbHbIN MEHCTPYaJIbHBIA LUK
4.HopMainbHast MOP(OIOTrus SUYHUKOB IPU
YJIBTPa3BYKOBOM HCCIEIOBaHUU

Hexmaccuueckas
BpPOXKJICHHAs
mneprma:;m[
HaJIIOYEYHHKOB

| .moBeIIEHHBIN YpOBEHB 17-
THJIPOKCUIIPOTECTEPOHA JI0 U MOCIIE TECTA
KOPTUKOTPOIIMHOM

2.ceMelHBI aHaMHE3 TMIEePIUIa3uu
HAAMOYEUHUKOB

3.9THUYECKAs IPyIIa BBICOKOTO pUCKa
(manpumep, AlIKeHa3bl, JaTUHO-aMEPUKAHIIbI,
CJIaBSTHCKUE HapO/Ibl)

4.6ecruonue

S.HapylIeHHe MEHCTPYAIbHOTO UK
(BKJIrOYAsl IEPBUYHYIO AMEHOPEIO)

Onyxomnu,

CEeKpeTUpymoIne
aH/IPOTEHBI

0.3

1.OBBIIIEHHBIN YPOBEHb TECTOCTEPOHA WIIH
JeTUAPOITUAHIPOCTEPOHA Cynb(dara
2.manenupyemMoe oopazoBaHue B OPIOIIHOM
WJIM Ta30BOH obnactu

3.mporpeccupoBaHKe TMPCYTU3Ma HECMOTPS Ha
JICYeHHE

4.0pICTpOE HAYaJI0 TUPCYTHU3MA

5. HapylIEHHs] MEHCTPYaJIbHOTO [IUKJIA

6. IpU3HAKU BUPWIM3ALUH (yBETHUEHUE
KIIUTOpa, OrpyOJIeHNe U MOHMKEHNE
roJI0COBOT0 TeMOpa)

STporenHsrit
TUPCYTHU3M

Heugacro;
PacnipoctpaneHHOCTH
HE BIIOJIHE

1.I/ICTOpI/I${ HCIIOJIb30BAaHUS aHAOOIMYSCKUX
AHAPOICHHBIX CTCPOUI0B
2 .HCIIOJIb30BaHNUE MECTHOTO TECTOCTCPOHA
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orpeeieHa

3.MCI0JIb30BAHUE BAJIBIIPOECBOUM KUCIOTHI
(emaken)

Axkpomeranusi

Penxo nposiBisiercs
M30JIMPOBAaHHBIM
TUPCYTU3MOM

1.rpyOble uepThl Jinlia

2.yriryOneHHbIH rojoc

3.yBeJIMYEHUE HOCA U yIIEH

4. n30BITOYHAS IIOTIUBOCTD, a TaK K€ KOKHOTO
caia

5.yBenu4YeHUE pa3MepoB PyK U HOT
6.yBEJIMYCHUE HUYKHEHN YEITIOCTH C
YBEJIMUECHUEM MEK3yOHOTO MMPOMEKYTKA
7.yIIIOTHEHHE, YTOJIEHNE KOKHBIX TOKPOBOB
8. HapylIeHne MEHCTPYAILHOTO IHKIa
9.ranakrtopest

Cunnpom HUnenko-

Penxo BcTpeuaercs ¢

1.axkue

Kymunnra U30JIMPOBAaHHBIM 2.1IeHTpaJIbHOE OKUpPEHUE (OTI0KEHUE KUPA
TUPCYTU3MOM Ha TYJIOBHUIIE U LIE€)-«ObIUbs LIS
3.1yHOOOpAa3HOE JULI0
4.HapylIeHue MEHCTPYaJIbHOTO IMKIIA
5. Oecruionue
6.apTepHualibHasi TUTIEPTEH3U
7.HapylIeHUEe TOJIEPAaHTHOCTHU K TIIIOK03€
8.pacTsHKKU Ha KUBOTE
l'unepnponakTUHEMHUs | pelKO BCTpeuyaeTcs ¢ | l.ameHopes
M30JIMPOBAHHBIM 2. rajakTopes
T'MPCYTU3MOM 3. becruionue
3aboneBaHus penKo mpucyTcTByer | |.HapymeHue MEHCTpyatbHON (PYyHKITHUH

IIUTOBUIHOM JKEIE3BI

IIPU U30JIMPOBAHHOM
TUPCYTU3ME

I iuchyHKIMS IUTOBUAHOM HKene3bl:
A.runepTtupeos:

1.5x30¢TaNBEM

2.HEMepeHOCUMOCTh TeIlIa

3. TUIIEpaKTUBHOCTH

4. cepauebuenue

5. HapyllIeHUE CHa

6.TpemMop

7. moteps Beca

b.runotupeos:

1.HenepeHOCHUMOCTD X0J10/1a
2.TPYIHOCTH C KOHIICHTpaleil BHUMAaHUS
3.CYXOCTh KOXHU

4.ycTanocTb

S5.BBINAJICHNE BOJIOC

6.MuKcenemMa

7.yBeJIMYEHNE Beca

CHHAPOM MOJMKHCTO3HBIX SUYHUKOB. CHHIPOM TOJUKHCTO3HBIX SHYHUKOB
(CIIKA) sBnsiercst Hambomee pacmpOCTPAHEHHOW MPUYMHOW TUPCYTHU3MA, Ha JOJIO0
koToporo npuxoautcs 6omnee 70% cmoyuaes [14]. CIIKS onpenensieTcss HATUYUEM 10
KpailHEli Mepe JBYX U3 CICAYIOIMIMX KPUTEPUEB: XPOHUYECKAs AHOBYISIUS MU

HapylmICcHUC MCHCTPYAJIbHOTO HUKJIA, KIIMHUYCCKHUC WJIN OMOXMMUYECKHE IIPHU3HAKN
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TUIEPAHIPOT€HNN U MOJUKUCTO3HBIE U3MEHEHHs IMYHUKOB [16]. JlonmosHUTENbHBIE
CUMIITOMBI BKJIFOYAIOT OXUPEHHUE, AKHE, aJOIELHUI0, WHCYJIMHOPE3UCTEHTHOCTD,
Oecruiofune U YepHbIA aKaHTO3. YPOBEHb aHIPOTEHOB MOXKET ObITh HOPMAJILHBIM WJIH
CJIETKA MOBBIIIEHHBIM. K ITaToreHeTnyecKuM MpuYruHaM IpPearnoa0KUTEIBHO OTHOCST
MOBBIIICHHYIO CEKPELMIO TOHATOTPONHBIX puian3uHr-ropmonoB (I'aPI’), Hapyimenus
qyBCTBUTENbHOCTH THUNodusza k ['HPI, runepuHcynnHeMHIO, CTUMYJIUPYIOLIYIO
BbIpaboTky JII' runoduszom, u psa Opyrux NpUYUHHBIX (akTopoB. BcenencrBue
JNEUCTBUA ATUX (PAKTOPOB WM UX COYETAHUW HAPYLIAETCS CUHTE3 CTEPOUIHBIX
TOPMOHOB B sM4YHUKaX. CyIIecTBYIOT JaHHbIE, 4TO runepcekpenns JII' Bo3HHMKaeT
BTOPUYHO, M3-32 HApyLIEHUS HECTEPOMAHOTO MEXaHU3Ma OOpaTHOM CBSIZHM MEXKIY
auyHuKaMu U runodpuszoMm. HeOnarompustHoe BinusHue wu30piTka JIIT Ha
(GepTUIBHOCT W MCXOAbl OEpPEeMEHHOCTH OueBHAHO: Tunepcekpeuus JIIT B
GOIMKYIAPHYIO (pa3y MEHCTPYaJIbHOTO IIMKJIAa MPENSTCTBYET CO3PEBAHUIO OOLIUTOB
U TPUBOJUT K TUIIEPAHIPOTCHUHU, KOTOpPAsl HApyIIAeT MPOLECCHl MUMIUIAHTALUU U
pa3BuTHs 3MOpuoHa. [Ipeanonaraercsi 1Ba OCHOBHBIX NATOT€HETUYECKHX BapUaHTa
pazsutus runepanaporenun npu CIIKS. I[lepBbiit BapuaHT CBsi3aH ¢ WM30BITOYHOMN
cexkpeuueit JII' runopuszoM BclieCTBUE HapylIeHUs UMIYyJIbcHOM cekpeuuu ['HPIL,
YTO MPUBOAMUT K U30BITOUHON CTUMYJSLUU TE€Ka-KJIETOK U MOBBIIIEHHOMY CHHTE3Y
aHJIPOreHOB. BTOpOW BapuaHT MMEET MECTO IPU HOpMaiabHOM coaepxkanuu JII' u
HapyILIEHUHU XUpPOBoro oomeHa. Ilpu 3ToM pa3BUBAIOTCS MHCYJIMHOPE3UCTEHTHOCTD,
TUINIEPUHCYJIUHEMUS, TPOUCXOAUT CTUMYJISILMS HHCYJIUHONOAOOHBIX (HaKTOpOB
pOCTa, YYaCTBYIOIIMX B pETYISLAM CUHTE3a aHAporeHos. Kpome Toro, mnpu
TUIIEPUHCYJIMHEMHUHN CHM)KAETCS CHUHTE3 TECTOCTEPOH-ICTPAIHUOI  CBA3BIBAIOIIETO
riooynuHa (TOCT) u moBkIIaeTcs coaepKaHue CBOOOTHOTO TECTOCTEPOHA B KPOBU
[15].

HNaunonaTnueckui rUnepaHaAPOr eHU3M. N nuonatnueckuu
TUTIEPAHIPOTEHU3M COCTaBIISIET MpuOIn3uTenbHo 15% ciydaeB rupcytusma [14]. On
XapaKTepU3yeTcsl HOPMaJIbHBIMM MEHCTPYalUHsIMU, HOPMAJbHBIMHM SMYHUKAMU Ha
VY3, noBBIINIEHHBIM YPOBHEM aHIPOTCHOB W OTCYTCTBHEM JPYruX 3a00JIeBaHUM,

NPUBOJSIINX K TUPCYTUZMY
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Npuonarnyeckuil rupcytusm. Mnnonarndecknid rUpCcyTU3M - 3TO AUArHO3
UCKIIFOUYEHHSI, KOTOpbIA cocTaBisieT npumepHo 10% ciaydaeB y JKEHIIMH C
HOPMAJIbHBIMU ~ MEHCTpYyallMsIMH, HOpMajbHOM  Mopdosioruei  SUYHUKOB U
HOPMAJIbHBIM YPOBHEM CBIBOPOTOYHBIX aHAPOreHOB [14]. JlaHHbIE CBUAETEIBCTBYIOT
O TOM, 4YTO MPHUMEPHO TMOJOBHHA >KEHUIUH C JIETKUM THUPCYTH3MOM HMEIOT
UIMONIaTHYECKU rupcyTusMm [17].

I'unepniiazus HaANMOYeYHUKOB. [ 'Unepruiazus HaANOYEYHUKOB HACIIEyeTCs
0 ayTOCOMHO-PELIECCUBHOMY THUIy U O0OYCJOBJI€Ha Je(UIUTOM OJIHOTO U3
(epMEHTOB, YYacTBYIOUIMX B CHHTE3€ CTEPOUAHBIX TOPMOHOB HAJIOYEYHUKOB,
HAKOIJIEHHbIE TMPEIUIECTBEHHUKM TOPMOHOB HCIOJIB3YIOTCS B IPOU3BOJICTBE
aHAPOT€HOB, 4YTO IPUBOAUT K BHPWIM3aUMU. J[MarHo3 cTaBAT Ha OCHOBAaHUU
U3MEPEHHsS] ypOBHA KOPTHU30JIa, €ro MpPEAIIECTBEHHHUKOB W  aHAPOTr€HOB
HaJIO4YEeYHUKOB, uHorga mnocie BeeaeHus AKTI. BpoxiaeHHas runepruiaszus
HAJMOYEUYHUKOB OOBIYHO JMAarHOCTUPYETCS TMPH POXKACHUHU, HOBOPOXKJICHHBIE
’KEHCKOT'0 10J1a UMEIOT IBOMCTBEHHBIE HAPYKHBIE MOJIOBBIE OPTraHbl, C YBEIMYEHUEM
KJIUTOpA, CpalleHueM OOJIBIINX TOJIOBBIX I'y0, a TaK K€ ypPOT€HUTAIbHBIM CUHYCOM, a
HE OTACJIbHBIMU YpETpajJbHbIM W BarMHajJbHBIM yCThsIMHU. Hekmaccuueckas
BPOKJCHHAsI TUIIEPIUIa3Hsl HAAMOYEYHUKOB - 3TO Oosee Jierkas gopma, HE MMEET
CUMIITOMOB IIPU POXKJIEHUU U OOBIYHO MPOSBISIETCS B MEPUIyOepTaTHOM mepuoe. Y
MOCTPAJABIINX JIEBOYEK MOTYT HAOJIOaThCid paHHEE MOSABICHHE JOOKOBBIX BOJIOC,
OIEPEKEHNE KOCTHOIO BO3pacTa, aKHE, TUPCYTU3M, OJIMTOMEHOPEs WU IEPBUYHAS
aMeHopesl, PEenpoayKTUBHAS (DYHKIMS, KOTOpasl JUArHOCTUPYETCS MO JOCTHKEHUU
X COBEpIIECHHOJIETUS, MOXET ObITh HapyiieHa. Hawubonee pacnpocTpaHEHHBIM
nepunuToM |y  JIIOe C  HEKJIACCHMYECKOW  BPOXKIACHHOW  THIEpIUIa3hel
HAJIIOYEYHUKOB  siBIsieTcs  aAe@uuuT  21-rugpokcuiiasbl, NPUBOASIIMN K
MOBBIIIEHHOMY YpPOBHIO |7-ruapokcurnporecrepoHa. bonee BBICOKOMY pHCKY
TUNEPIUIA3UH HAATIOYEYHUKOB OTHOCATCS AIIKEHA3CKUE €BPEU, JATUHOAMEPHUKAHLIBI U
ClaBsiHCKME Hapogbl [ 18], U3-3a UX packl WM ITHAYECKOW MPUHAICKHOCTU. TaKkuXx
MAlMeHTOK crleayeT oOcneoBaTh B paHHIOW (oummkynspHyo (azy nHa 17-

THAPOKCUIIPOI€CTCPOH, HaKC C€CJIIM YPOBHHU O6H_I€FO )41 CBO6OI[HOFO TECTOCTCPOHA B
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CBIBOPOTKE KPOBH B IPEAEIIax HOPMHI [6].

Onyxoim, cekperMpyluUHe aHAPOreHbl. AHJPOr€HCEKPETUPYIOIINE
OITYXOJIU SIBJISIIOTCA PEIKOW MPUYMHON TMPCYTHU3Ma, MOTYT OBITh SSMYHUKOBOTO HIIU
HAJIIOYEYHUKOBOI'O MPOUCXOKIACHUS U SIBISIOTCA 3JOKAYECTBEHHBIMHU 00Jiee, YeEM B
50% cinydaeB [6]. TUnW4YHBIM TPOSABICHUEM SBIsIETCA Oojee OBICTpOE Hayajio
rupcytTusmMa (B TEYEHHE HECKOJIbKUX MECSIEB MO CPAaBHEHUIO C HECKOJIbKUMHU
MeCALlAMHU 10 Toja Wik Oojee HpHu JIPYrux NpPUYMHAX), NMPU3HAKKA BHPUIM3ALNN
(yBenuMyeHue KIMTOpa, orpyOiieHnEe U MOHMKEHHE TOJIOCOBOTO TeMOpa yrpeBasi Chillb,
KUpHas cebopes, aHJIporeHHas anoneuus). MeHcTpyanbHas (QyHKIUS HapylIaeTcs
yaie 1o TUIy BTOPUYHON ameHoped. B ciyyae cMemaHHOW NPOAYKIIMU OIMYXOJIbIO
aHAPOT€HOB M 3CTPOT€HOB BO3MOXKHA U METpOpparus. ¥ MEHbIIAIOTCS B pazMepax U
CTaHOBSATCSA “NIPAOIBIMU” MOJIOUHBIE KEJIE3bl, YMEHBIIAIOTCSA U )KUPOBBIE OTIOKEHUS
Ha Oenpax; TEJNOCIOKEHUE MPUOIIKAeTCsl K MyKCKoMmy (nedpemunuzanus). [lpu
Kosibnouutosorndeckom uccienoBanun KIIW cawxkaercs no 0, npeoOnanaror
napabaszanbHble U 0a3aibHbIE KIETKU BIArajJviqHOro snutenus. CuMnrom ‘“3payka’
orpuniatenabHbiii. [loBbillieHWEe aHAPOTEHHOW  (YHKIMH  SUYHUKOB  HAXOJWT
OTpaX€HUE B 3HAYUTEIBHOM YBEIMYEHUHU KOHIEHTpauuu tecroctepoHa (T) B KpoBH
(6onee 12 wmonw/m). CremeHb Bo3pacTaHus ypoBHS T Koppemupyer ¢
BBIPAXEHHOCThIO BUpUIIbHOTO cuHjpoma. Conepxxkanue JII' u @CI" yamie ocraercs B
npenesax HopMbl. YpoBeHb [IPJI HopmaneH nin HECKOJIBKO MOBBIIIECH. BBISIBICHUIO
aHJPOTCHCEKPETUPYIOIIMX oOmyXxoJied wmanoro pasmepa B 60—70 9% ciydaeB
nmomoraeT Y3W OpraHoB Majioro Tas3a, OJHAKO JIMIICHHBIC KaIlCyJbl OIYyXOJIH
IAAMETPOM |—2 CM 3TUM METOJOM HE ONpPEIEIISIIOTCS.

Jpyrue npuduHbl. Jlpyrue -SHIOKPUHHBICE HApPYIIEHUS, TaKue Kak
TUIEPIPOIIAKTUHEMUS, HAPYILIEHUS IIIUTOBUIHOM KeJe3bl, aKpOMETalIMsl U CHUHIPOM
Kymunara, MoryT OBITh CBSI3aHBI C TUPCYTU3MOM, HO PEIKO MPHUCYTCTBYIOT TMpHU
W30JIJUPOBAHHOM TUPCYTU3ME. SITPOTEHHBIH THUPCYTU3M MOXKET OBITh BBI3BaH
MPUMEHEHUEM  ONpENENICHHBIX  JIEKAPCTBEHHBIX  IpENapaTos, 0COOEHHO
nuknocnopuia (CaHaguMMyHa), J1aHa3ojia, JAUA30KCUAA, TJIFOKOKOPTHUKOHUIOB,

MUHOKCHIUJIA, TECTOCTEPOHA U JPYTUX aHA00IMYeCKUx crepouion [19,20].
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Taxkum 06pa3om, TUPCYTH3M YaIlle BCETO BOZHUKACT M3-3a JOOPOKAYECTBEHHBIX
COCTOSIHHM, XOTSI OH MOXET OBITh TPU3HAKOM JIKAIIETO B  OCHOBE
TUIIEPaHPOTEHHOTO0 PAcCTPOMCTBA, KOTOpPOE TPeOyeT crneruduueckoro JIeUeHUus U
UMEeT TIOCIEACTBUS IJIsi PENPOAYKIIMH, HEOIArONMpUATHBIX TOCIEIACTBHMA IS
3I0POBbS WIIM JaKe yrposkaromien >xu3Hu [6,13,14,21]. Oduenp BaxkeH MOIPOOHBIN
aHaMHe3 U (PU3MKAJIbHBIA OCMOTP. AHaMHE3 JIOJKEH BKJIIOYATh CEMEWHBIA aHaMHE3
TUINIEPAHPOTCHUH, MEHCTPyaJbHbI aHaMHE3, OIKCAHME Hauyajlla THUPCYTU3Ma,
aHJPOTEeHHBIC Mpenaparhl (B TOM YUCJIE MECTHOTO NMPUMEHEHUS), a TaKKE HUCTOPHIO
KOCMETHYECKUX METOJOB JieueHHs rupcyTusma. DusukaibHbIi OCMOTp JOJKEH
BKJIIOYATh HAOJIOJCHUE ISl OMNpENETCHUS HAJIU4YUs W CTENEHU TUPCYTH3Ma W
BBISIBJICHUS MPU3HAKOB, YKA3bIBAIOIIUX HAa KOHKPETHYIO 3THOJIOTHIO0. OO0cCiaea0BaHue
OpraHoB Majoro Ta3a JOJDKHO MPOBOAUTHCA C MPUCTAIBLHBIM BHUMaHHEM K
MpU3HAKaM  aHJPOTCHU3AMU (HAmpUMeEp, KIUTOPOMETalnuu) WId O0ObEMHBIM
Opa30BaHMSIM OpPIOMIHOM TMOJOCTH WM Tasza. JKEHIIWHBI C THUPCYTU3MOM U
HapylICHUEM MEHCTPYaJbHOIO IMKJIA, OECIIOAMEM WU JIOOBIMU KIMHUYECKUMH
MPOSIBJICHUSIMH, YKa3bIBAIOIINE HA SHIOKPUHHOE HApYIICHUE, 0053aTEIBHO JTOKHBI
MPONTH TIIATEJIbHOE OOCJeI0BaHuEe- TOPMOHaIbHOE HccienaoBanue, Y3 opraHoB
MaJIoTo Ta3a W HaamoyeyHukoB, mpu HeoOXxomumoctn KT mmu MPT [6]. Beictpoe
pa3BUTHE TUPCYTHU3MA, TIO3IHEE Havyaao 3a00JIeBaHMs, MPOrPECCUPOBAHNE, HECMOTPS
Ha  Tepanuilo, WM  TOPU3HAKK  BUPWJIM3AIMM  MOTYT  yKa3blBaTh  Ha
aHJPOTCHCEKPETUPYIOIYI0  OnyXojb. JloOpokauecTBEHHbIE  HOBOOOpAa30BaHUS
OOBIYHO TPOSIBJIAKOTCA B MEpUNMyOepTaTHOM TEPUOAEC U  XapaKTePU3YHOTCS
MEJIJICHHBIM TPOTPECCUPOBAHUEM, CEMEHHBIM aHAMHE30M THUIEPAHAPOTCHUU W,
pelKo, TpU3HAKAMH BUpHWIM3AlUM. PekoMeHJalnuu Mo KIMHUYECKOW MpaKTHKE
MpEeoiaraloT TECTUPOBAHNUE HA TOBBIIICHHBIA YPOBEHb aHJIPOTECHOB Y JKEHIIUH C
rupcytusmMom [6,14,22]. CreneHb rUpCyTH3Ma HE BCETAa KOPPEIHUPYET ¢ YPOBHEM
TEeCTOCTepOHAa. B KpoBH TeCcTOCTEpOH MpECTaBICH B TpeX (PpaKIusX: CBSI3aHHBIA C
I'CIII', cBsi3aHHBIE C adbOyMHHOM U CBOOOAHBIA TecTocTepoH. (CBOOOIHBIM
TECTOCTEPOH - OWOJIOTMYECKH aKTHBHasg (paKIius TECTOCTEPOHA B KPOBH U

coctaBisieT 2-3% ot oOmero. buonorndeckoil akTUBHOCTBHIO 00J1a1a€T TOJIBLKO
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CBOOOIHBIN TECTOCTEPOH, MOCKOJIbBKY OH 00JIaJaeT CIIOCOOHOCTHIO K CBSI3BIBAHUIO CO
CHEeU(PUUIECKUMH PELENTOPpaMHU Ha KJIETKaX-MHIIEHSAX, U TECTOCTEPOH, CBA3AHHBIN C
anbOymMuHOM. KoHLeHTpanus «OMOIOTHYECKU TOCTYITHOTO TECTOCTEPOHA» OTPaXKAET
KOJIMYECTBO (PYHKIIMOHATBHO aKTUBHOTO TECTOCTEpOHa B opranusme. [pyrue
SHJAOKPDHHHBIE  IIPUYUHBI  THPCYTHU3MA, TakMe  KaK  TUIOTHPEO3 W
TUIEPIPOTAKTUHEMHS, MOTLYT OBITh MCKJIIOUEHBl C TIOMOIIBIO CBIBOPOTOYHBIX
WCCJIEIOBAHUM I[UTOBUAHOW JK€JIe3bl M M3MEPEHUs YPOBHA IMPOJIAKTHHA, 4YTO
OCOOCHHO aKTyaJlbHO Yy MALUEHTOB C JAPYTMMH IpU3HAKAMH U CHMIITOMAaMH,
COOTBETCTBYIOIIUMHU 3TUM COCTOSHUSIM. JKEHILMHBI C TUIEPAHAPOTE€HUEH WIH C
TUPCYTU3MOM, KOTOpPbIE HAXOJATCA B TPYIIIE BBICOKOTO PHUCKa (M3-32 CEMEHHOIO
aHaMHe3a WJIM pachl/3THUYECKONW MPHUHAJIEKHOCTH), TpeOYyIOT JaibHEHIIero
o0cneoBaHUsl C W3MEPEHHEM YPOBHS YTPEHHEro 17-TUAPOKCUIIPOTreCTEPOHA H
JNI'DAC B CBIBOPOTKE  KpPOBHM,  XapakTEpHBIX Ul  HAAINOYECYHHKOBOMU
runepagaporennd. OneHka Hamuuus cuHapoma KylMHra wiv akpoMeraiuu
000CHOBaHa Yy JKEHIIMH C OCOOCHHOCTSIMU 3THX COCTOSIHUU. YIIBTPa3BYKOBOE
UCCJIENOBAHME OPraHoOB MaJIOro0 Ta3a II0Ka3aHO JUId BBISABICHHSA IOPAKEHUN
SAMYHUKOB Y >KEHIIMH C MPU3HAKAMU, YKa3bIBAIOIIMMH HA aHJIPOTE€HCEKPETUPYIOIIHE

OIIYXOJIM, TO €CTb I OIIPCACIICHUA MOp(i)OJ'IOFI/II/I SMYHHUKOB.

CIIMCOK JIMTEPATYPBI:

1. Barth JH, Catalan J, Cherry CA, et al. Psychological morbidity in
women referred for treatment of hirsutism. J Psychosom Res. 1993;
37(6):615-619.

2. Sonino N, Fava GA, Mani E, et al. Quality of life of hirsute women.
Postgrad Med J. 1993;69(809):186-189.

3. Ekback M, Wijma K, Benzein E. “It is always on my mind”: women’s
experiences of their bodies when living with hirsutism. Health Care Women
Int. 2009;30(5):358-372.

4. Keegan A, Liao LM, Boyle M. ‘Hirsutism’: a psychological analysis.
J Health Psychol. 2003;8(3):327-345.

86



5. Azziz R. The evaluation and management of hirsutism. Obstet Gynecol.
2003;101(5 pt 1):995-1007.

6. Martin KA, Anderson RR, Chang RJ, et al. Evaluation and treatment
of hirsutism in premenopausal women: an Endocrine Society clinical
practice guideline. J Clin Endocrinol Metab. 2018;103(4):1233-1257,

7. Paus R, Cotsarelis G. The biology of hair follicles. N Engl J Med. 1999;
341(7):491-497.

8. Aratijo R, Fernandes M, Cavaco-Paulo A, et al. Biology of human hair:
know your hair to control it. Adv Biochem Eng Biotechnol. 2011;125:
121-143.

9. Randall VA. Androgens and hair growth. Dermatol Ther. 2008;21(5):
314-328.

10. Ebling FJ. Hair follicles and associated glands as androgen targets. Clin
Endocrinol Metab. 1986;15(2):319-339.

11. Ferriman D, Gallwey JD. Clinical assessment of body hair growth in
women. J Clin Endocrinol Metab. 1961;21:1440-1447.

12. Hatch R, Rosenfield RL, Kim MH, et al. Hirsutism: implications, etiology,
and management. Am J Obstet Gynecol. 1981;140(7):815-830.

13. Bode D, Seehusen DA, Baird D. Hirsutism in women. Am Fam Physician.
2012;85(4):373-380.

14. Escobar-Morreale HF, Carmina E, Dewailly D, et al. Epidemiology,
diagnosis and management of hirsutism: a consensus statement by the
Androgen Excess and Polycystic Ovary Syndrome Society [published
correction appears in Hum Reprod Update. 2013;19(2):207]. Hum
Reprod Update. 2012;18(2):146-170.

15. Mihailidis J, Dermesropian R, Taxel P, et al. Endocrine evaluation of
hirsutism. Int J Womens Dermatol. 2017;3(1 suppl):S6-S10.

16. Goodman NF, Cobin RH, Futterweit W, et al. American Association of
Clinical  Endocrinologists, =~ American  College of Endocrinology, and

Androgen Excess and PCOS Society disease state clinical review: guide

87



to the best practices in the evaluation and treatment of polycystic ovarian
syndrome—part 1. Endocr Pract. 2015;21(11):1291-1300.

17. Reingold SB, Rosenfield RL. The relationship of mild hirsutism or acne in
women to androgens. Arch Dermatol. 1987;123(2):209-212.

18. Hohl A, Ronsoni MF, Oliveira MD. Hirsutism: diagnosis and treatment.
Arg Bras Endocrinol Metabol. 2014;58(2):97-107.

19. Isojarvi JI, Laatikainen TJ, Pakarinen AJ, et al. Polycystic ovaries and
hyperandrogenism in  women taking valproate for epilepsy. N Engl J
Med. 1993;329(19):1383-1388.

20. Loriaux DL. An approach to the patient with hirsutism. J Clin Endocrinol
Metab. 2012;97(9):2957-2968.

21. Mimoto MS, Oyler JL, Davis AM. Evaluation and treatment of hirsutism
in premenopausal women. JAMA. 2018;319(15):1613-1614.

22. Liu K, Motan T, Claman P. No. 350—hirsutism: evaluation and treatment.
J Obstet Gynaecol Can. 2017;39(11):1054-1068.

88



VJIK 37.018.43:378.147.091.33.016:[578/579+577.27]
OCOBJHUBOCTI BUKJIAJAHHS KYPCY MIKPOBIOJIOITI,
BIPYCOJIOTTI TA IMYHOJIOT'TI B YMOBAX
JIUCTAHIIHHOI'O HABYAHHS

I'py3eBcbkuii OJiekcanap AHaTOIIHOBAY
JI.MEJI.H., JIOILICHT, 3aBiyBay4 Kadeapu MikpoOioJIorii,
BIpyCOJIOTii Ta IMyHOJIOT i,

I'punina Tersina JleoniniBHa

K.0.H., TOLIEHT Kadeapu MiKpoOi10orii
BIPYCOJIOTIi Ta IMYHOJIOT1I,

IlleBuyk I'anna IOpiiBHa

K.0.H., acCUCTEHT Kadeapu MiKpoO10JIorii,
BIPYCOJIOTI{ Ta IMyHOJIOT11,

Opechkuii HalllOHATFHUN MEIUYHUMN YHIBEPCUTET
M. Ogneca, YkpaiHa

Anortaunis: [Tangemis, ska mpu3Bena 70 JOKAayHY y 0araThoX KpaiHax CBITY,
COpHsUIa MPUCKOPEHOMY MPOLECY PO3BUTKY AUCTAHUIMHUX MIAXOMIB Yy Ipolecax
HAaBUaHHS y BUIIMX HAaBYAJIBHUX 3aKjajax, 30KpeMa, MeIudHuX. BusiBieHi mneBHi
OCOOJIMBOCTI BHUKJIAJIaHHA MIKpOO10J0Tii B MEIWYHUX BHIIAX y TaKUX YMOBax.
Bu3zHaueH1 HeOIKY Ta MepeBard NeBHUX (POpM HaBYAHHS 3 METOKO YAOCKOHAJIEHHS
HaBYAJIBHOTO TIPOIIECY B IIIIOMY.

Kuaro4doBi ciioBa: MeauyHa OCBiTa, BUKJIAJaHHS MIKpOO10JI0Tii, AUCTAHIIIHHI

dhopMu HaBYAHHS.

[Tosiea HOBOro mramy Bipycy SARS-Cov-2 y 2019 poui, sikuii BUKIHKaB
naugemito COVID-19, yepe3 mBHKe pO3MOBCIOMIKEHHS 10 YCIH MJIAHETI, MPU3BEII0
710 OOMEKEHHsSI MepecyBaHHs Ta CIUJIKYyBaHHS JroAeid B ycbomy cBiTi. Came Tomy
IIBUJIKO aKTHBIZYBaJIOCh (DOPMYBaHHS HOBHMX JMCTAHIIMHMX MIiAXOJIB B3a€EMOJIl y
pi3HHX cdepax CyCHiIbHOI JISIILHOCTI, B TOMY YHCII 1 B Tporieci HaB4aHHs. [IeBHi
MIIXOAW 10 PO3BUTKY AUCTAHIIMHUX TIIXOJIB B3a€MOJIl BHKJIajada 1 CTYACHTIB
3aKJIaJaIUCh TMPOTITOM OCTAaHHBOTO  JIECATWIITTA, OCOOMMBO Takux (GopMm
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BUKJIQJIaHHS, SK JIEKIlii, ceMiHapchbki oOroBopeHHs, Tomo [1-3]. OcobauBicTiO
HaBUaHHS CTYJEHTIB 3aKJaJiB BHUIOI MEIMYHOI OCBITH € HEOOXITHICTh 3aCBOEHHS
BEJIMKO1 KUIBKOCTI 1H(opMmarlii, a Takok (OopMyBaHHS y CTYJEHTIB MEBHUX HABUUYOK
OJI0 aHaTi3y OTpUMaHOi iHOpMAaIlii 3 METOI aJeKBATHOTO OI[IHIOBAHHS PIBHSA ii
nocToBipHOCTI. JlificHO, TeBHY dYacTuWHY iHdoOpMalii CTYJAEHTH, Yy TOMY 4YHCIl #
MEJIMYHUX BUIIIB, MOXYTh OTPUMYBATH Yy BUIJISI Mpe3eHTalliil adbo il BiJCOJIEKITIH 3
METOI0 3aCTOCYBAaHHSI IMiJ] YaCc CAMOCTIHHOI MIATOTOBKH 10 3aHATh. OKpemi TeMu
Kypcy, SIKi MOTpeOyIOTh MOMIMOJIECHOTO BUBYEHHS, TAaKOX JOLLUIBHO BHUKIIAJIATH Y
BUTJISAI CXEM, JOKJIQJHHUX JIEKIiM, TPHBATICTh SKHX MOXKE TICPEBHUIIYBATH dac
ayJIUTOPHOI poOOTH. ¥ LbOMY BUMNAAKY CTYACHTH 3MOXKYTh BIJIIPAllbOBYBaTH TaKU
Marepial ¥ JoJaTKoBO, B pa3l morpedu. Ha cborojmHi IicHye JOCTaTHBO
pizHOMaHiTHHX iH(opManiiHux matpopm (Microsoft Teams, Moodle, Google
Classroom, Zoom), ski A03BOJISIFOTH (DOPMyBAaTH Pi3HOMAHITHUH KOHTEHT, SKHMN
CTYJICHTU MOXYTh BUKOPUCTOBYBATH CaMOCTIHHO 111 Yac MiArOTOBKHU.

OpHak A1 MOMIMIIEHHS 3aCBOEHHS MaTepially CIiJl po3poOJIATH JOJATKOBI
TUIAKTUYHUN MaTepian, HampuKiIaa, CUTyalliiHl 3adadi, TeCTOB1 3aBIaHHS, Kl
3a3BUYail BUKOPHCTOBYBAJM I Yac MNPAKTUYHUX 3aHATh. Takuil Marepian
pO3TaIIOBYBAIM Ha Pi3HOMaHITHHX iHpoOpMamiiHux miardpopmax (Microsoft Teams,
Moodle, Google Classroom), 1o 103BOHMIO CTyAEHTaM CaMOCTIHHO KOHTPOIIOBATH
PIBEHb 3aCBOEHHS Mareplaidy Ta HEOOX1IHICTh y JOJATKOBOMY OIpalllOBaHHI MEBHUX
MUTaHb. Taki migxoau OylIM BUKOPHUCTAHI B MEIMYHMX BHUINAX YKpaiHM TIiJ dYac
HaBuaJibHOTO poKy 2020-2021 [4, 5]. V cTyAeHTIB 3 IBUIACh 10JaTKOBA MOKJIUBICTh
roTyBaTH OTPUMAaHy CaMOCTIHHO 1H(OpMAIliI0 Y BUIIISIAL JTOKJIAIB 13 3aCTOCYBaHHS
npeseHTanii 'y ppt dbopmati st cymicHOro OOTOBOpEHHS Ta aHalidy Mia dac
MPOBEICHHS TMPAKTHYHHUX 3aHATh 3 BUKIagadeM. OJHaK, CiIiJ  IMIKPECINTH,
BpaxoByIOUM cCrleuu(iKy BUKIAJaHHS TMPAKTUYHUX 3aHATh 13 3aCTOCYBAHHSIM
TPaJAMIIIfHUX METOIB BHKJIQJaHHS MaTepialy, SKI 3arajoM COpsSMOBaHI Ha
aKTHUBAI[II0 MOTUBALIHHO-TII3HABANIBHOI (DYHKIIIT MpoleCcy HaBYaHHS B YMOBAaX TICHOI
B3a€MOIIl BUKJIAJa4a 1 CTyJEHTa B MEXax ayauTopii, opd-maiiH KiIacu CIPUSIOTH

O1IBII BIJMOBIIAJIBHOMY CTaBJICHHIO CTYJIEHTIB J0 MpoIlecy MiAroToBku. [{o Toro x
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Taki TPAKTAYHI 3aHATTS JO3BOJIAIOTH  OBOJIOAIBATH IEBHHUMH  HABUYKAMH
3aCTOCYBaHHA TEOPETHYHUX 3HaHb Ha mpakTtull. Ha xamp 1el mporiec
YHEMOXJIUBIIIOEThCSL TIPU JUCTAHIIMHIA (HOpMI HaBUYaHHS, IO TIEBHOK MIpPOIO
MOTIpIIIy€e MIATOTOBKY (haxiBLiB MeAUyHOI ramy3i. Takoi >k ITyMKH JOTPUMYIOTHCS
1HII BUKJIaJa4dl npeaMeTy «MikpoOioJioris, BIpycoJoris Ta iMyHoJoris» [3, 6], ski
IPOIOHYIOTh 3a0€3MEUYUTH CTYICHTIB MaTepiajoM JJisi MIPOBEACHHS 1103aayIUTOPHOI
pobotu (kKoH(pepeHIiid, JEKIid, TOIIO0), MO0 CHPUATAME TMOJIMIIEHHIO THYYKOl
CUCTEMH CAMOKOHTPOJI 1 CIHOHYKaTUME CTYACHTIB BYUTUCS CaMOCTIIHO
omaHoByBaTh HOBY iH(popMamito. Came camocTiiiHe HaOyTTs HOBUX 3HaHb Ta
HAaBMYOK MOKE€ HAJIUXHYTH CTYJICHTIB Ha 3aJIy4€HHS] HOBUX IMIIXO/IB JJI1 OpraHizauii
0OrOBOpPEHHSA Ta CaMOIIEPEBIPKU Yy BUTJISIIL, B€O1HAPIB, KBECTIB, CUTYaIlIMHUX 3aB/IaHb
Ta 1H. Taki HaBUYKH, O€3MEePEeYHO, MOBUHHI CYIIPOBOKYBAaTH MalOYTHIX MEIUYHUX
MpaIliBHUKIB HE 3aJIe’KHO BIJ iX BY3bKOi criemianizaiii.BpaxoByroun neBHi HapsiMKU
MOJICpHI3allli BUILIOT MEAUYHOI OCBITH, SIKI MepeadadaroTh GOpMyBaHHS Y CTY/ICHTIB
HABUYOK TMOCTIMHOTO CaMOCTIMHOTO OHOBIIEHHSI TONEPEIHHO OTPUMAHHUX 3HAHb,
BCTAHOBJICHHSI MDKIUCIMIUIIHAPHUX 3B’SI3KIB, 3aCTOCYBAaHHS 3aCBO€HOI 1HQoOpMaIlii
Uil HAOYTTS HABUYOK MPAKTUYHUX MAaHIMYJALIN, AUCTAaHILINHI (HOpMU HaBUYaAHHS
nmependavyaloTh  MEBHI  IIepeBarv, OCKUIBKA  JO3BOJISIOTH  YJIOCKOHATIOBATH
BUKOPUCTAHHSA TEJNEKOMYHIKAIIMHUX Ta 1HGOPMAIIMHUX TEXHOJIOTI 3 METOIo
(opMyBaHHS HOBUX HaBUYOK y CTYAEHTIB-JIKApIB, Kl B MOAAIBIIOMY MOXYTb OyTH
BUKOPUCTaHI came I TpoIecy MUCTaHIIMHOro oOcCTexeHHs mnalieHTiB. He
BUKJIFOYEH] TOJII0HI METOAM OpraHi3alli HaBYaHHS 1 1JIs1 IPOBEJACHHS HaBYaHHS JJIs
CIELIATICTIB, 10 MPOXOAATh MICISAUIIIOMHE HaBuaHHs [7]. OgHaK aJis HaBYAHHS
CHELIaJIICTIB MEINYHOI raixy3i 000B’I3KOBUMH 3aJIMIIAIOTHCS MPAKTUYHI 3aHSITTS, SIK1

HE MOXYTbh OyTH IepeBeJIeH1 B JUCTaHI1HHI (popmu.
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JOMEJIMYHOI JONMOMOT'U
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KaH.010J1.HayK, JOIIEHT

Kymnip BiTasuiid AnapiiioBu4
KaH/A.MeA.HayK., CT.H.CT.

Maxkapenko Anapiit MukoaanoBuy
JApo3nenxo Harajis BirasiiBaa

Crproxk Muxaiiiio IlerpoBuy

[HCTUTYT Aep:KaBHOTO YIIpaBIiHHS

Ta HAYKOBUX JOCIIPKEHb 3 IUBUILHOTO 3aXUCTY
M. KuiB, Ykpaina

AHoTanis: B fganHiii ctaTrTi HaBeAEeHO PU3MKHU 1H(PIKYBaHHS 0COOOBOTO CKJIATy
aBapiiHO-PATYBAJBLHUX CIIYKO MpHU BUKOHAHHI 3aBAaHb 3a MPU3HAUYCHHSIM B yMOBax
nauaemii Covid-19 ta pekoMeHaarlii o0 X 3HIKEHHS.

Meta po6oTu: 3MeHIIeHHs piBHS 1H(DIKYBaHHS 0COOOBOTO CKJIaAy MiIPO3/1IIB
JIEp>KaBHOI CIIy>)kOM YKpaiHu 3 HaJA3BUUaWHUX CUTYaIlill MPU BUKOHAHHI 3aBJaHb 3a
NpU3HAYCHHSIM B yMOBax nanjemii Covid-19.

Kiro4oBi cj1oBa: 0i0I0TIYHUI 3aXUCT, pU3MKH, JOMeAUYHa gornomora, Covid-

19, margeMis.

Marepianu Ta Metoau. IlpoBeneHo aHam3 OCHOBHHUX BHIB isUTBHOCTI
nigposainie JJCHC B ymoax Covid-19 Ta MoxnmBi MexaHi3MH 1H(IKYBaHHs
0COOOBOTO CKJIaAy IPU BUKOHAHHI 3aBJaHb 3a IPU3HAYCHHSIM.

Pe3ysabTaT Ta iX 00roBOpeHHsI.

Y 2020 pomi Hakazom MiHICTEpCTBA OXOPOHU 3I0POB‘SA YKpaiHU BIJ
25.02.2020 Ne521 «IIpo BHecenns 3miH 10 lleperniky ocoOauBO HeOe3NMEUHUX,
HeOe3neyHuX 1HQEKIIMHNX Ta mapa3uTapHUX XBOPOO JIIOJUHU 1 HOCIMCTBA 30y IHUKIB

X xBopooO» Covid - 19 BigHeceHo 10 0co0mBO Hebe3neuHux xBopoo [3].
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He 3Baxkatoun Ha te, mo y 2019 pomi Bech cBitT oxomnmia nangemis Covid-19,
aBapiHO-pATYBalbHI CIYy>)KOM BCHOIO CBITY Tak 1 YKpaiHH NPOJOBKYBaIU
BUKOHYBATH CBOI 3aBAaHHS 32 IPU3HAYCHHSIM.

Ha aBapiiiHo-pATyBanbHI cayx0u Ykpainu BianoBinHo Kojekcy muBLIBHOTO
3aXUCTy YKpaiHW TIOKJIaJIecHO OOOB'SI3KM IOJO JIKBIJAIlli HACHiKIB  BCIX
HAJ3BUYAWHUX CHUTyalllf, B TOMY YHCIl — MEIUKO-010JOTIYHUX HaJI3BUYAHHUX
CHUTYaIlii IpUPOTHOTO XapakTepy, sk Covid-19 [1].

[Ipu aHami31 OCHOBHUX BHUJIIB JISJILHOCTI aBapidHO-PATYBAJIBHUX CIIYKO OYJI0
BCTAHOBJICHO, 10 HAWOUIBIIMN PU3UK MOTEHUINHOTO 1H(IKYBaHHS PITYBAJIbHHKIB
010JIOT1YHO MATOT€HHUMHM areHTaMHU Hal4yacTille MOXJIMBE MPU HAJAHHI JOMEAUYHOL
JIOTIOMOTH, SIKY BOHHM 3000B'A3aHl HaJaBaTH B 30HI HAA3BUYAWHOI CHTYaIlii
BIIMOBITHO /10 YUHHOI'O 3aKOHOJABCTBA YKpainu [1, 2].

BpaxoByroun BuiieHaBeieHe, HaMH Oyjl0 OOIpyHTOBaHO Ta C(OPMOBAHO
KaTeropii pU3MKY TMOTEHLIMHOro 1H(MIKYBaHHS OCOOOBOrO CKJIaJy aBapiiHO-
PATYBAIBHUX CITY’KO MPY BHKOHAHHI 3aBAaHb 3a MPU3HAYCHHSIM B yMOBaxX MaHAEMIl
COVID-19, nani pu3uku HaBEACHO HUKYE.

1. Bucokuii pusuk 1HpIKyBaHHS:

- PATYBAJbHUKH MM TICHUH KOHTAKT 3 MOCTPAKIAIUM 13 MiJ03poi0 ado
nigTBepakeHoo Covid-19 6e3 BUKOopuCTaHHS 3aC001B 3aXHCTY BEPXHIX JUXATbHUX
HIJISX1B;

- mepeOyBaM y MpUMIillIeHHI 0e3 3ac001B 1HIUBIAYaTIbHOTO 3aXUCTY (BIACYTHIM
3aXWCT OYeH, poTa, HOCA) TPHU TPOBEACHHI IMOCTPAKIATUM acPO30IHHUX
MaHIMyJISI1H;

- poboTa MmIOAO 3HE3apakeHHS TepUTOpid 0Oe3 3aco0iB  1HIWBINYaTHHOTO
3aXHUCTY.

2. CepenHiii pu3uK 1H(DIKYBaHHS:

- PATYBAIBHUKMA MalM TPHUBAJIUN TICHUM KOHTAaKT 3 TMOCTPAKIAIUMH 3
mijgo3poro  abo miaTBepkeHoo Covid-19, ane BHUKOPUCTOBYBaIM MACKy st
00y,

- pobora moa0 3He3apaxkeHHs Teputopidi y 313 Ha piBeHb HIKUE
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PEKOMEH/I0BAaHUX;

- JesIKl KOHTAKTH 3 HU3bKUM PIBHEM PHU3UKY CIiJ BIIHOCHUTH JO CEPEAHBOTO
pusuky. Hanpuknaza, psaTyBajdbHUK, SIKMW IiJ 4ac HaJaHHSA AOMEIMYHOI JIOIIOMOTHU
MOCTPaXJaJdM BHUKOHYBaB aepo30JibHI MAaHIMyJSIii, BHUKOPHUCTOBYBaB XaJjar,
PYKaBUUYKH, 3aXUCT OYEH Ta MacKy JJ1sl 00IMYYsl 3aMICTh peciiparopa.

3. Huzbkuii pusuk iHpiKyBaHHS:

- KOpOTKi a0 TpuBadi, TICHI KOHTAKTH pATYBAJIbHUKIB (32 YMOBH
BUKOPHUCTAHHS HUMH JIMLIBOBOI Macku a0o pecmiparopa) 3 MOCTPaXIaduMH 3
n1103poto adbo miaTBepakeHoro Covid-19, siKi HOCHIM JIMIBOBY MacKy;

- po0OoTa MO0 3HE3apaXKEHHS TEPUTOPIN Yy peKkoMeH10BaHuX 313.

4. J1y>xe HU3bKUM PU3UK 1H(DIKYBaHHS:

- BUKOHAHHS 3aBJIaHb 3a MIPU3HAYEHHSM : TaCiHHS MOXEX, BOJOJAa3HI poOOTH,
po0OTH 11010 PO3MIHYBaHHS 0€3 KOHTAKTY 3 MOCTPAXKAATUMHU.

Bkazani BapiaHTH He nepedadaroTh BCl MOKIIMBI BapiaHTH Ta HE 3aMIHIOIOThH
IHAUBIIyaJIbHY OLIHKY pHU3UKY. B KOXXHOMY KOHKPETHOMY BHMAAKy HEOOXI1THO
MPUKMATH PIIICHHS 11010 IEPEOIIHKY PU3HKY.

BpaxoByroun BHILlE HaBEIEHI KaTeropli pU3MKIB HaMU 3alPOIOHOBAHO
BUIMIOBITHI PEKOMEHAIIl IOJ0 3MEHIICHHS MOXJIMBOTO PH3HKY 1H(DIKYBaHHS
PATYBAJILHUKIB IIPH HaJaHHI IOMEIUYHOI JOoTIoMOord B yMoBax manaemii Covid-19.

OpeaHnizayis pooomu:

- mepe] MOYaTKOM pOOOTH BC1 PATYBAJbHUKH TOBHHHI TPOWUTH JETATbHHIMA
IHCTPYKTaX 1 MEPEBIPKY OTPUMAHUX 3HaHb, 3HATH MOPSAOK IIOAO BUKOPUCTAHHS
3aXHMCHOTO 0Ty 1 oONagHaHHS, SIKE€ BUKOPHUCTOBYETHCS MPU HAJaHHI AOMEIUYHOI
JIOTIOMOTH Ta OCOOJTMBOCTI BUKOHAHHS OKPEMHX MaHIITYJISIIIH;

- 32 MOXJIMBOCTI CJiJi BUIUIUTH OKpeMy Opurany (psATYBaJIbHHUKIB 3 OJHI€L
Opurazau rpu HasiBHOCTI JIEKUIBKOX), 1110 OyAyTh HaJaBaTH JOMOMOTY MOCTPaKIaINM
3 migo3poro Ha COVID-19 um iHmi iadexmiai xBopoou. PekoMmenmoBano, mob 10
CKJIaJly TaKux Opuraj BXOJIuJIu ocobu Mosojaimie 50 pokiB 0e3 HasBHUX CYHYTHIX
3aXBOPIOBaHb;

- 3a MOXKJIMBOCTI JIIsL p}ITYBaJIBHI/IKiB, SIK1 HaaaroTb AOMCIWYHY OOIIOMOTY
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NOCTpaXJaduM 3 JiarHocToBaHUM abo npu migo3pt Ha COVID-19 ab6o ixmi
iH(eK1iiHI XBOPOOH, CIiJl BUAUIMTH OKpeMe NpuMilleHHs. BinBimyBaHHS LIBOTO
IPUMIILICHHS THIITUMU TpalliBHUKaAMU MOBUHHO OyTH OOMEXEHUM;

- 32 MOJXJIMBOCTI, MICJsS 3aBEpIICHHS YEpryBaHHS PATYBAIbHUKH IMOBUHHI
OPUHHATH AYII Ta MPOBECTH HEOOX1IHI MPOIEAYpU OCOOHCTOI TIr€EHH 3 METOHO
3ano0iraHHs MOKJIMBOTO 3apayKCHHS Ta MOIMMPEHHS 1H(EKIIIT;

- CIICTIOJIAT ITICJIS 3aBEPIICHHS YePTYBAHHS CJIIJT 3AJTUIITUTH HA pOOOYOMY MICIIi.

3axoou, cnpamo6aHi Ha 0XOPOH)Y 300P08 st 0C0O08020 CKNADY:

- pATYBaJIbHUKH, SKi HATAIOTh JOMEIWYHY JOTIOMOTY TOCTPaXKIAIAM 3
nigo3poro abo miarBepmkeHoro COVID-19, noBHHHI MakCHUMalbHO OOMEXHUTH
KOHTAKTH 3 1HITUMHU 0c00aMu 1103a poOOTOI0;

- pATYBaJIbHUKAM CIIiJ] TIPOBOAWTH TMPOIEAYPY CAMOKOHTPOJIO Ta aKTHBHOTO
MOHITOPUHTY;

- T Yac HaJaHHA JOMEIWYHOI JIOTIOMOTH PSTYBAJIbHHKM TTOBHHHI
BUKOPHCTOBYBAaTH PEKOMEHAOBaHUI HA01p 3ac001B 1HAUBIIYAIBHOTO 3aXUCTY;

- CJIiJI PEKOMEHIyBaTH OJSITHYTH MOCTPAKIATOMY MACKy JJisi 00JUYYs TIepes
HaJlaHHSIM HOMYy JAoMeAu4HOi  jJomnoMoru. HeoOxigHO mnependayuTd HasIBHICTh
JIOJIATKOBO1 KIJTBKOCTI JIMIIEBUX MACOK;

- pATyBaJIbHMKaM O€3 HasSBHUX 3ac00IB 1HAMBIAYaJIbHOTO 3aXUCTy CIIJ
YHUKATH BUKOHAHHS a€PO30JbHUX MaHIMJIAIIN MOCTPaK1aIoMYy;

- micas HaAaHHS JOMEIUYHOI JOMOMOTH TMOCTPaXKAAIOMYy PATYBaJbHUKH
MOBUHHI 3HATH BCl 3aCO0M 1HIWBIAYaJbHOTO 3aXHUCTy Y CHELIABHO BiJBEACHOMY
MPUMILIEHHI.

VY Bunajaxy, SKIIO PATYBaJbHUKH HE BUKOPHCTOBYBAJIM OJHOPA30BHI Xayat
M 4Yac HaJaHHSA JOMEAWMYHOI JOMOMOTH IMOCTpa)xjaajioMy 3 IMiJ03por abo
nigTBepmkenoro  Covid-19, cmemomsar ciig TakoX 3alUMIUTH Y  CHEIiadbHO
BIJIBEICHOMY TMPHUMIIIEHHI Ta HE BUKOPUCTOBYBATH IJisi TOJAJBINOI poboTH 0e3
MPOBEICHHS 0OPOOKHU.

OTxe, Tpu BUKOHAHHI BHUIIEHABEICHUX PEKOMEHIAIId MOXKHA CYTTEBO

3HU3UTH TOTCHIIWHUM pu3uK 1H(QIKYBaHHS OCOOOBOTO  CKJaay aBapidHO-
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pATYBAIBHUX CIY’KO TIpH BUKOHAHHI 3aBJaHbh 3a NPHU3HAYCHHSM Ta HaJaHHI
JOMEINYHOI JJOOMOTH B yMoBax manaemii Covid-19.

BucHoBku:

1. JIna 3HMKEHHSI PU3HUKY 3apaykeHHs ocoOoBoro ckmamy miapo3ainis JJCHC
VYkpaiHu HEOOXiAHO CYBOpPO JOTPUMYBATHCS pPEKOMEHJAIld 1040 poOOTH B
ocepenKy 1H(DEKIIMHOro 3apaKeHHS.

2. BukopucTOBYBaTH 3ac00M 1HAMBIAYaJILHOTO 3aXMCTy BIJANOBIIHOTO PIiBHS

IIpu BUKOHAHHI 3daBJIaHb 3a ITPU3HAYCHHAM Ta HaI[aHHi I[OMCI[I/IIIHOT JOITIOMOTH.

CIHUCOK JIITEPATYPU
1. Komekc HUBLIRHOTO 3axUCTy YKpainu, npuitHsatuii BepxoBnow Panoro
VYkpainu 2 xxoBTHA 2012 poky 3a Ne 5403.
2. 3akon VYxkpainu Big 05.07.2012 Ne 5081-VI «lIpo ekctpeny menuyny
JOTIOMOTY».
3. Hakaz MO3 Vkpainu Big 25.02.2020 Ne 521 «IIpo BHeceHHs 3MiH [0
[lepeniky ocobimBO HeOe3neyHuX, HeOe3meuHux I1H(GEKIIHHUX Ta Mapa3uTapHUX

XBOPOO JIFOJIMHU 1 HOCIHCTBA 30y THUKIB ITUX XBOPOOY.
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YIK 616.314-07
KOMILJIEKCHA KJITHIKO-JJABOPATOPHA TA T'TTICHIYHA
JIATHOCTUKA ®OPMYBAHHS BIIKPUTOI'O IPUKYCY B OCIB
BIKOM BI/I 12 JIO 14 POKIB ITPY TIPO®LIAKTHIII ITOPYIIEHD
MMPOLIECIB OCTEOIHTETPAIIIT

®epa Mapisa OgekcanapiBaa

K.MEJI.H, CTapIIui BUKJIana4 kadenpu
OpPTOMNEINYHOT CTOMATOJIOT ]

Kenrok Anpgpiii TapacoBu4

K.M€JI.H., IOIEHT Kadeapu opToneAMYHOT CTOMATOJIOT 1]
®epa Oaexcanap BacunboBuu

I.Mel.H., mpodecop, 3aBiiyBay kadenpu
byHIaMEHTATBHUX MEAUYHUX JTUCIUIUIIH
Binnmyk JIro6oB MukoJ1aiBHa

K.MEJI.H., TOIEHT KadeIpu AUTAY0T CTOMATOJIOT]
Ilen3enuk Ipuna BacuiaiBHa

acriipanT kadenpu GyHIaMEHTATbHUX MEIUIHUX JUCITUTIIIH
JIunuyeit Hikoab OsiekcanapiBHa

CTYAEHTKA 3-TO KypCcy

IHanaun I'anna IQpiiBHa

CTYAEHTKA 3-TO KypCcy

IBanoBu4 Jlroamuiia Bosiogumupisua
CTyZIEeHTKa 4-TO Kypcy

IBanoBu4 CaiTiiana BosioaumupiBHa
CTyZIEeHTKa 4-TO Kypcy

Jlep>xaBHU BUIIIMK HABYAIBHHUM 3aKJal]
«YKropoJAChKUW HalllOHATBHUHN YHIBEPCUTETY,
CTOMATOJIOTIYHUH (haKyIbTET

AHoTania: Biakputuil mpuUKyC BITHOCUTBCA 1O aHOMAaNid 3yOO-IIeNenHoi
CHUCTEMHU y BEPTHKAJIbHIN IUIOHMIMHI | XapaKTepU3YEThCS HASBHICTIO BEPTHKAIBHOT
HIUTHHA MK TIEBHUMH Tpynamu 3yOiB Ta 30IiblICHHSIM BUCOTH Tpukycy [1, 2, 7, 8,
9]. Ilpu HASIBHOCTI JAHOTO BUAY MATOJOTIYHOTO TMPHUKYCY MOPYIIYIOThCA (DYHKIIT
’KYBaHHS, TUXaHHS, KOBTAaHHS Ta MoBIeHHs. Jlo YyCKJaJHEHb MaToJIOTii HMPUKYCY
HAJICKUTH NOsiBa Ae(PEKTIB 3y0iB 1 3yOHHUX Psi/IiB, 3aXBOPIOBAHHS TKAHUH MapOJOHTA 1
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po3nanu (YHKIIIOHYBAHHS CKPOHEBO-HIDKHBOIIEIEITHOTO CYTII00y, MPUYNHOIO SIKUX
SBJISIETHCSI TPUBAJIa TPaBMaTHYHA OKJIIO3is [2, 3, 4, 5, 8]. Binkputuii BUJ NpUKYCY €
BITHOCHUM MPOTHUIOKA3aHHAM J0 MPOBEJAEHHS JIEHTAIbHOI IMIUIAHTAIll 1 SBJISIETHCS
OJTHIEFO 3 IPUYWH MOPYIIEHB MpoIieciB octeointerpartii [ 9, 10].

3y0o-1enenHuil anapaT BIKOBOi KaTeropii HacejeHHs Bin 12 mo 14 pokis
3HAXOAMUTHCS Ha eTarli (OpMyBaHHS Ta XapaKTepU3y€eThCS HE3aBEPIICHUM PO3BUTKOM
KICTOK JiniieBoro Bigauty [8, 9, 10], ToMy paHHS KOMIUIEKCHA KITiHIKO-TabopaTopHa
Ta TITI€HIYHA J1arHOCTHKA 3 OIIIHKOI THITYy POCTY IIEJeN € OJHHM 3 OCHOBHHX
YUHHUKIB YCIIIITHOCTI Ta €()EKTUBHOCTI JIIKYBaHHS MMATOJOTIYHUX BUJIIB MIPUKYCY [6,
7,9, 10].

KarouoBi cjgoBa: BIAKpUTHII  NPUKYC, OCTEOIHTErpallisi, Tiri€HIYHa

J1arHOCTHUKA, KJI1HIKO-Ta0opaTopHa JI1arHOCTHKA.

Mera pgociaigaeHHs: 3AIMCHUTH KOMIUIEKCHY KJIIHIKO-TabOpaTopHy Ta
riri€HIYHa JIIarHOCTUKY (POPMYBAaHHS BIIKPUTOTO MPUKYCY B 0C10 BikoMm BiJ 12 no 14
POKIB IpU PO ITAKTHUII TOPYIIEHb MPOIIECIB OCTEOIHTETparlii.

Marepianu i MmeToam: JOCTIKEHHS MPOBOJIUIIOCH CEPEl )KUTEIIB M. Y )KTOpO/T
BikoM BiJ 12 10 14 pokiB Ha 0a3i YHIBEPCHUTETCHKOI CTOMATOJIOTIYHOI MOJIKIIHIKH
ctomaronoriynoro  (akynerery  JABH3  «Yxropoacekuii = HaIiOHaJIbHHIMA
YHIBEPCUTET», NMPUBATHUX CTOMATOJIOTIUHUX KIIHIK M.Ykropoz. byna orpumana
MMCbMOBA 3rofla BiJ YCIX YYacHHWKIB, iX OaTbKiB YW OMIKYHIB, B SIKi BKa3aHa
iH(dopMarlis mpo MeTy, 3aBJlaHHS Ta METOAM HayKOBOro nociimkeHHs. [IpoBeaeHo
MOTJMOJICHU  CTOMATOJIOTIYHUM  OIJISII XBOPUX 3 BUKOPHUCTAHHSIM  METOJIB
KOMILJIEKCHOI TIT1€HIYHOT Ta KIIIHIKO-JIA00paTOPHOI JIarHOCTUKH (aHasi3 30BHINIHBO-
1 BHYTPIIIHBOPOTOBHX  (ororpadiii 3  OIIHKOIO  BEPTHKAIBHUX  JIMLEBHUX
CHIBBIAHOIIIEHb, (POPMU TOJIOBM Ta OOMWYYS; AHTPOIIOMETPUYHE BHUMIPIOBAHHS
giarHOCTHYHUX Moxeiaed 3a meromgom A.Pont ta Korkhaus; penrrenomoriune
oOcrexeHHs (opTomaHToMorpama, 6iuHa nedanorpamMa) i3 BUBHaUYEHHAM THUITY POCTY
JIMIIEBOTO CKEJIeTy 3 BHKOPUCTAHHSAM mapaMeTpiB Metoauk Schwarz, Jarabak,

Ricketts, McNamara, Downs), anaii3 mepBHHHOT CTOMATOJOTIYHOI JOKYMEHTAIlli Ta
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COLIIOJIOTIYHE OMHUTYBaHHS XBOPUX 3 BUKOPHCTAHHSM aBTOPCHKOI aHKETH.
MaTreMaTHYHO-CTaTUCTUYHUN aHalll3 OTPUMAHUX JaHWX OyJ0 TIPOBEICHO 3a
noromororo mporpamu «STATISTICA 6.0» (StatSoftinc.) ta «Exel» (MSOffice,
2013).

Pe3yabTaTn 10CHiIKEHHS:

Jlnst oTpUMaHHS MaTeMAaTHUYHO-CTAaTHYHO 3HAYMMHX pe3yJbTaTiB HaMu OyIio
BHU3HAUEHO HEOOXIMHY KUIBKICTh CIIOCTEPEKEHb 3 BUKOPHCTAHHAM KOE(ILIEHTY
HAJIHOCTI eKClepuMeHTy, skui ckmanaB 0,95, mo sBISETbCS JOCTaTHIM Ta
MPEICTaBHUIIBKUM TIPH MPOBEIEHH] JOCTIKEHb Ta JI03BOJISIE OTPUMATH TIOCTOBIPHO
penpe3eHTaTUBHI pe3yibTaTH 1 CPOpMyBaTh HAYKOBO OOTPYHTOBaHI BHCHOBKH.
BcranoBneno, 1mo po3paxoBaHa HaMHM HEOOXiJHA KUIBKICTb CIIOCTEPEKEHb,
CTAHOBUTH 396 MOCHIIKHEHD.

IToka3HUK HeOOXiTHOI KUIBKOCTI CrIOCTEPesKeHb

_ t2xo?
=—

Jie N - KUTbKICTh HEOOX1THUX CIIOCTEPEIKEHbD,

t - nmoBipumii KoOedIIEHT, 3HAYEHHS SKOTO 3aJICKUTHh BiJ 3aJaHOTO PiBHS
MMOBIPHOCTI (p) KIHLIEBOIrO pe3ynbTaTy (mpu p = 95% t nopiBHIOE 2),

O — Cepe/IHE KBaJpaTUUHE BIIXUJICHHS,

A - TpaHWYHA TOMMJIKA, 3HAYEHHS SKOI 3a/Ja€ThCS BIAMOBIAHO 10 METH 1
3aBJaHb JOCIIIKEHHS.

besnepepBHUM  KJIiHIKO-Ta00paTOPHUM  AOCHIDKEHHSM  OXOruieHo 396
MalieHTiB BIKOM BiJl 12 10 14 pokiB cepes HaceJIeHHS M. Y Kropo/l, sSIKi 3BepTajucs 3a
MEIUYHOIO JIOIIOMOT OO hi (e} JKapiB-CTOMATOJIOTIB VYHIBEpCUTETCHKOT
CTOMATOJIOTIYHOT MOJIIKTIHIKA Ta MPUBATHUX KIHIK Y M. Ykropoa. [IpoBeneno momain
00cTe)XXyBaHUX 0C10 3a BIKOM Ta CTaTTIO.

Jlnst BU3HAuYEHHS 3B’SI3Ky MDK KUIBKICHUMHM O3HaKaMHU JIOCTIIKYBaHHX
(bakTopiB, sIKI BIUTMBAIOTH Ha (DOPMYBaAHHS BIAKPUTOTO MPUKYCY BUKOPUCTAHO METOT
panroBoi kopessiiii Crmipmena (ta6s.1l). Ilpu ormiHii cuau 3B'SI3Ky Koedili€HTIB
KOpEJISIIii BUKOPUCTOBYBaIH Ky Yepmoka .

BianoBigHo 10 po3paxoBaHUX pe3ynbTaTiB paHroBoi kopensiii CripmeHa
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BUCOKMM  TOKa3HMK  Kopemnsuii MawoTh HactynHi  ¢akropu:  «llkiamusi
3BUYKH(CMOKTAHHS S3WKa, TalbIIB, IIIK, OJIBIIIB | CTOPOHHIX IPEIAMETIB,
MPOKIIAIaHHs S3UKa MK 3yOHHMH psiIaMH TICIIsE BTPaTd MOJIOYHHX 3YOiB, pOTOBE
muxaHas)» (r=0,8), «YacTora BKHUBaHHS TBEpAMX MPOIYKTIB XxapuyBaHHs» (I=0,79),
«Tepmin BukopuctanHs nyctymkw» (r=0,76), a HU3bKMI MOKa3HUK — «3arajabHUN
CTaH 370poB’s 3a camoolinkow» (1=0,19), «3axBoproBaHHs Marepli WiJ Yac
BariTHocTI» (r=0,22), «[HdekmiiHi Ta BipycHi 3axBoproBanHs» (r=0,31)).

Taoauus 1.
3HaveHHs KoedinieHTa panrosoi kopesiuii CripMeHa npH J0CTiAKeHH] BIUIUBY

(pakTopiB pu3uKy (popMyBaHHS BiIKPUTOr0 NPUKYCY cepel HACEICHHA

3akapnarcbkoi odJacri Bikom Bia 12 1o 14 pokis

3HAYEeHHS MOKA3HUKA
DaKTOpP PU3HUKY PaHrOBOI KOpesiuii
Cunipmena
3araJIbHUHM CTaH 3I0POB’S 32 CAMOOIIHKOIO 0,19
3BEpHEHHS JI0 J1Kaps-OpTOJAOHTA 0,43
BinBigyBanHs Joromena 0,35
TpaBMU 1I€JIENHO-IHUIIEBOT TIJISTHKU 0,57
3axBoproBaHHs JIOP-opraniB (ageHOIIHI PO3POCTaHHS, 062
BUKPHBJICHHS] HOCOBO1 IEPETOPOJIKH) ’
3axBOPIOBaHHS MaTepi MiJ1 Yac BariTHOCTI 0,22
Tun BUrOJOBYBaHHS 0,71
TepmiH BUKOPUCTaHHS MYCTYIIKU 0,76
[HdexiiHI Ta BIpyCHI 3aXBOPIOBAHHS 0,31
[IxigmuBi 3BUYKM (CMOKTAHHS TMalblliB, sI3UKa, 3Yy0,
1K, OJ'I.iBI_IiB 1 CTOPOHHIX Hp.eI[MeTiB, MTPOKJIaJIaHHS 080
S3UKa MDK 3YOHUMU psIaMU TICAS BTPATH MOJOYHUX ’
3y0iB, POTOBE TUXAHHS)
KinbKicTh mpuiioMiB 1K1 Ha JIEHb 0,37
YacToTa B)KMBaHHS TBEPJIUX XaPUOBHUX MPOJYKTIB 0,79
BukopucranHs 1OMOMIKHHUX 3aCO01B ITiJT 9ac YHIISHHS 036
3y0iB ’

Hucnepcuuii ananiz (OyB mpoBeACHUN 3 METOI BHUJIUICHHS W OLIHIOBaHHS
3MIHU pe3yJIbTaTUBHOI O3HAKW Tij] BIUIMBOM 3MIHM YMOB a0o Tpajaiiii dakropa.
[lepeBipky 3Hau€HHS MOKAa3HUKIB aucrepcii mpoBoauin 3a kputepiem dimepa. Ilpu
BU3HA4YEHHI kputepito diepa pe3yabTaTH, SK1 SBISIIUCS HUKYUMH 32 pO3paxOBaHE
3HaueHHs Fgit, BIUIMB JOCHiKyBaHOTO (pakTOopa BBaKANW HE3HAUYIIUM; MpPH
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3HaueHH1 kpurtepito dDimepa, BUIIUM - MiATBEPAKYBAJIM BIUIMB IIbOTO (pakTopa Ha
3MiHU cepenHiX. Pe3ynbratu nucrepcHOTo aHajai3yHaBeIeHo B Tabmuill 4, B skii: F —
3HaueHHa kputepito Dimepa; Feit — kputuuHe 3HaueHHs kputepito Dimepa; SS —
cyma kBajpatiB; df — gucio cryneniB cBodoan; MS — cepenniit kBaapar; P-value —
PiBEHb 3HAUYIIOCTI JiJIsl po3paxoBaHoro F.

Po3paxoBaHi NMOKa3HUKH JAMCIEPCHOI0 AaHAJIZy CBiIYaTh NPO BILUIUB
HAacTYnmHuX (akTop pusuky Ha ¢OpMYyBaHHSI BiIKPUTOro NPHKYCY cepen
HaceJIeHHS M. Y KkropoJa Bikom 12-14 pokis:

° «IIxigmuBl 3BUYKK (CMOKTaHHS s3MKa, NAaJbIliB, IIIK, OJIBIIB 1
CTOPOHHIX MpPEAMETIB, MPOKJIAJAHHS S3MKa MK 3yOHHMH psaMH MICIAS BTpPATU
MOJIOUHHX 3y0iB, poToBe nuxanHs)» (F= 3,719 npu Fi= 2,447) - BUCOKUI CTYIIHb
BILTUBY;

. «3axBoproBanHg JIOP-opraHiB (a€HOiHI PO3POCTaHHS, BUKPUBIICHHS
HOCOBOI nieperopoaku)» ( F = 2,582 npu Fi=2,447 ) - cepeiHili CTyIiHb BILUTUBY;

o «Tepmin Bukopuctanus mycrymkm» (F= 2,647 npu Fei= 2,447) -
CEpeiHIi CTYMIHb BILUIUBY;

o «YacTora BXHMBaHHS TBEPAMUX XapyoBUX MpoaykTiBy» (F = 2,532 mnpu
Ferit= 2,447) - cepenHiii CTyIiHb BIUIMBY;

° «IkigmuBl 3BUYKM (CMOKTaHHS $3UKa, MaJbIliB, MK, OJIBIIB 1
CTOPOHHIX MpPEAMETIB, MPOKJIAJAHHS S3UMKa MK 3yOHHMH psIaMH TICIAS BTPATU
MOJIOYHHX 3y0iB, poToBe nuxanus)» (F= 3,719 npu Fi= 2,447) - BUCOKUI CTYMIiHb
BILTUBY;

Takum 9YmHOM, Ha MiACTaBI OTPUMAHUX HAMU PE3YJbTATIB JOCHIDKEHHS Ta
MaTeMaTUYHO-CTATUCTUYHHOTO aHaJ3y MOXKEMO CTBEP/KYBATH, 1110 Ha ()OPMYBaHHS
BIIKDUTOTO TPHUKYCY 3 BEIMKOIO Ta CEPEIHHOI0 CHJIOI0 BIUIUBAIOTH HACTYIIHI
(bakTopu PU3UKY:

° «IkigmuB1l  3BUYKWA(CMOKTaHHS SI3MKa, MaibIiB, IIiK, OJIBIIB 1
CTOPOHHIX MPEAMETIB, MPOKJIAJaHHS s3MKa MIX 3yOHHMHU psSIaMH TICIS BTPATU
MOJIOYHHMX 3y0iB, poroBe auxanus)» (r=0,8; F=3,719 npu Fi=2,447) - BHCOKwHii
CTYMiHb BIUIUBY;
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o «YactoTa BXKHMBaHHS TBEpAUX xapuoBuX MpoaykTiB»(r=0,79; F=2,532
npu Feit=2,447) - BUCOKUH CTYIIIHB BIUIUBY;

o «3axBoptoBanHsa JIOP-opraHiB (af€HOiIHI PO3POCTaHHS, BUKPUBIICHHSA
HOCOBOI meperopoakun)» (r=0,62; F=2,582 npu F¢i=2,447 ) - cepenHiii CTYIiHb
BILTUBY;

o «Tepwmin Bukopuctanusg nycrymku» (1=0,76; F= 2,647 npu F¢i=2,44) -
cepeaHii CTyIiHb BIUIUBY;

BucHoBku:

1. 3a pe3yJbTaTaMy HalIUX JOCIIIKEHb BCTAHOBJICHO, IO B HAaWOLIBIIIMA
Mipi Ha (OPMyBaHHS BIJKPUTOTO MPHUKYCY cepell BiKOBOI kareropii Big 12 nmo 14
POKIB MarOTh BIUIMB HACTYIHI (aktopu: «3axBoproBaHHs JIOP-opraHiB (aneHoigH1
pPO3pOCTaHHS, BUKPUBIEHHA HOCOBOi meperopoaku)» (r=0,62; F=2,582 npu
Foit=2,447); «YactoTa BXXMBaHHSA TBEPAMX XapdoBHX mpoaykTiB»(r=0,79; F=2,532
ipu Fei= 2,447); Ta «Tepmin Bukopuctadas myctymkm» (r=0,76; F=2,647 mpu Fei=
2,44).

2. daxkropu «3araJIbHAIA CTaH 37I0pOB’s 3a camooIiakoo» (r=0,19; F= ,642
pu Feic= 2,447), «3axBoproBaHHs Matepi mija yac BaritHocTi» (r=0,22; F=1,875 npu
Foit=2,447), «Iudekmiitni Ta BipycHi 3axBoproBanHs» (r=0,31; F=0,582 mnpu
Fuit=2,447) B He3HauHIM MIpl BIUIMBaIOTh Ha (OPMYBaHHS BIJKPUTOTIO MNPUKYCY
cepeln HaceJeHHsl 3akaprnarchbKoi o0iacTi BikoM Binx 12-14 poxis.

3. BcranoBiieHo, 10 BIUIMB Ha BU3HAYEHI HaMU (PAKTOPU PU3HMKY Ta iX
YCYHEHHSI B KOMIUICKCI 3 BIJIMOBIAHUMU OPTOJOHTUYHUMHU METOAAMHU JIIKYBaHHS
BIIKDUTOTO TPUKYCY (BUKOPWUCTAHHA 3HIMHMX Ta HE3HIMHUX OPTOJAOHTUYHUX
anapariB MEXaHI4HOi [ii; Cy4aCHMX HE3HIMHUX OPTOJOHTHYHHMX cuUcTeM (OpekeT-
TEXHIKH); OPTOJOHTHYHMUX amapaTiB (yHKIIOHATBHOT il : perymsarop GyHKIii
Openkensi, MIOPYHKIIOHAIBHUI TpeliHep), 3a0e3NeuyroTh YCHIIIHUN pe3ynibTar
JIKyBaHHS 3 (POPMYBaHHSAM IMPABUIBHUX OKJIIO31MHUX CHIBBIIHOIIEHb 3yOHUX PSIIB,
BIIHOBJICHHSIM TOpYyIIeHUX GYHKIINA (KyBaHHS, AWKII, JMXaHHS) Ta E€CTETUKH
00544 (YyCYHEHHsI HePONOPLIMHOCTI, BUPIBHIOBAHHS MPOQLII0 00IMYYs).

4. 3 wMeror0 mnpodinakTUku (GOpMyBaHHS BIIKPUTOrO TPHUKYCY Ta
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MOpYIIEHb TMPOIECIB OCTEOIHTErpamii, iX paHHbOI MJIaTHOCTHKH, KOPEKIii Ta
e(eKTUBHOTO JIIKyBaHHS, PEKOMEHIIOBAHO 3IMCHIOBATH KOMIUICKCHY KJIIHIKO-
7a00paTOpPHY Ta TITE€HIYHY J1arHOCTUKY 13 3aCTOCYBaHHS Po3po0JIEHOI aBTOPCHKOT
aHKETU Ta MPOBEACHHSA PETYSIPHUX IUIBOBUX MPO(UIAKTUYHUX CTOMATOJOTIIHHX

OTJISIIIB.

CIIMCOK JIITEPATYPU:

1.  Analysis of Environmental and Person Oriented Factors Influence on
Dental Caries Intensity among Children Population of Transcarpathia /Fera M.O.,
Fera O.V., Kryvanych V.M., Bilyschuk L.M., Kostenko S.B, Kryvanych A.V.,
YaseminYavuz, Goncharuk-Khomyn M.Y. / Journal of International Dental and
Medical Research. —2020. — T.13.-Ne14. — P. 1326-1333.

2. OcobmuBocTi opMyBaHHA TPUKYCY B OCiO BikOM Bim 6 10 12 pokiB
3aJIEKHO Bia xapaktepy xapuyBaHHs /O. B. depa, €. S. Koctenko, M. O. depa, B.
C. Menwsuuk, B. M. Kpuanuu, C. B. Mensuuk // Jlikapcbka crpaBa. — 2017.— No 5 —
6 (1143) - C.125-129.

3. Oco6muBocTI 3B’s3KIB  (DakTOpIB JOBKULIA 13 3aXBOPIOBAHICTIO Ha
nyneIiT B oci® BikoM Big 15 mo 17 pokiB cepen HaceleHHS M. YXKropoj Ta
Yxropojacekoro paiion /O.B. ®epa, €.5. Kocrenko, M.O. ®epa, 1.B. Ilenzenux//
[Tpo6nemu kninigHOi emiarpii. — 2017. - Nel-2. — C.103-108.

4, Oco06IMBOCTI BIUIUBY COIIAJLHO-TITI€HIYHUX (AaKTOPIB HAa (PopMyBaHHS
CTOMATOJIOTIYHOI 3aXBOPIOBAHOCTI OPraHiB POTOBOI MOPOKHUHU Y KUTENIB HU3UHHOI
3o 3akapnartsa /M.O.®epa, O. B. depa, B. M. Kpusanuu, A. 1. ®opoc, JI. B.
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Abstract: Analysis of the physical availability of drugs used for the treatment
and prevention of skin diseases, on the example of the trade range of the company
"ALLERGIKA pharma gmbh", Germany, which entered the world market in 1996. In
Ukraine, the exclusive distributor of the company's products is «Danson Pharma
LLC». It was investigated that the official distributor's website is dominated by the
category «Care products» (35.9% of the total) Baby cream-dermifant® 100 ml;
Hydro lotion for sensitive skin-ALLERGIKA®, 200). The analysis of the categories
"scope" revealed the advantages of body care products (52.6%): Children's soothing
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lotion-DERMIFANT® 200 ml; Lipolotion with urea 10% - ALLERGIKA® 200 ml
and 500 ml.
Keywords: cosmetics, treatment and prevention of skin diseases, physical

accessibility

The German company ALLERGIKA® was founded 25 years ago as a
medium-sized pharmaceutical company that produces products for the prevention and
treatment of allergies and skin diseases. The company is located in Wolfratshausen
near Munich. ALLERGIKA® entered the pharmaceutical market of Ukraine in 2017.

ALLERGIKA® implements the plan — «the future of ALLERGICA», which is
aimed at international activities. The ALLERGICA® trademark is registered
worldwide and has a distribution network in more than 15 countries, including
Mexico, Russia, Thailand and some European countries. It should be noted that the
company «ALLERGIKA pharma gmbh» is actively working with promoters in
various cities of Ukraine (Lviv, Kharkiv, Odessa, Vinnytsia, etc.), which advertise the
products of this company. The company's cosmetics are divided into four types: for
dry, sensitive, atopic skin, children's series, sunscreen.

The production of cosmetics for dry and atopic skin is specially established, the
advantages of which are: active ingredients; without allergens; correspond to galenic
drugs that have undergone clinical trials.

The advantages of ALLERGIKA® problem skin care products, which are the
latest product packaging technologies, have been established — the company uses
«airless dispensers». They protect against oxygen (discoloration), microbes, fungal
spores, protect from drying out, ensure the integrity of the product, the product
residues are almost completely unloaded.

The first product on the ALLERGIKA® market was special bed linen
(mattresses, blankets, pillowcases), which reduces the effects of allergic skin
diseases. ALLERGIKA®'s experience in the production of protective bedding helps
to reduce allergenic stress for the body by limiting contact with ticks, house dust.

Unfortunately, the goods are very expensive, costing up to 2 thousand UAH and
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above, so it is present only on pharmacy sites only under the order of buyers.

Currently, ALLERGIKA® products are present in 23 national world markets
(France, Poland, Denmark, Great Britain, USA, etc.), which can be obtained through
the company's official website - www.allergika.de, and in Ukraine - through the
exclusive distributor LLC «Danson Pharmay, also the goods are present in drugstores
«APTEKA ROST», «kDOSVID. DOVIRA. DOPOMOJAY. You can order through the
online store "Med-Magazin.ua Your health and beauty" only by prior arrangement. It
should be noted that a series of sunscreens is completely absent in the range of
pharmacies.

The company's website has a catalog of medicines, cosmetics and wellness
products with price and availability. For ordinary citizens, for the convenience of
product selection, on the first page there is an «ALLERGIKA® product filter», which
consists of 2 components: product categories (8 units) and scope (5 units).

The predominant category is "Care products™ (35.9%), these are such products
as: Baby cream-dermifant® 100 ml, Hydro lotion for sensitive skin-ALLERGIKA®,
200 ml and others. In our opinion, the developers of the Internet site need to clarify in
more detail the information on the means of care for which part of the body.
«Protective clothing» (Protective «man» for atopic dermatitis (cotton overalls) -
DERMIFANT) and «protective equipment» (House dust mite - ALLERGIKA®, 200
ml) have the lowest specific weight of 2.6%.

Among the categories related to the use of cosmetics presented in the online
store of the pharmaceutical company ALLERGIKA®, body care products
predominate (52.6%), namely: children's soothing lotion - DERMIFANT® 200 ml,
Lipolotion with urea 10% - ALLERGIKA® 200 ml and 500 ml. etc.
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A significant number of technological processes are based on adsorption from
solutions of surfactants on solid surfaces [1, 2]. The starting point for calculating and
optimizing such processes is information on the adsorption isotherm and the structure
of adsorption nanolayers on a solid surface. Despite the large number of adsorption
equations available in literature, it is not clear whether they can be used to describe
the adsorption isotherms of surfactants from aqueous solutions on energetically
homogeneous adsorbents and adsorbents of natural origin, and which of them are
preferable for obtaining information on the structure of adsorption layers [3].

The used equations of adsorption isotherms (Langmuir, Temkin, Freundlich,
Dubinin-Radushkevich, Hill-de Boer [4, 5], as well as the Hildebrand equation
obtained in the framework of the lattice model) made it possible to determine the
concentration regions that are most informative for obtaining the main parameters of
the adsorption process of the studied dodecylammonium chloride, dodecylpyridinium
chloride and hexadecylpyridinium perchlorate on the surface of paraffin and natural
bentonite. The data show that Langmuir and Dubinin-Radushkevich models have the

best linearity with the data than other model. The adsorption of surfactants on a low-
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energy solid surface of paraffin is due to the action of dispersion forces, as evidenced
by the values of the parameters of the Temkin equation (o = 2.2), Freundlich (for
DDPC and DDAC n > 1) ... As the adsorption layer is filled (when 6 — 1),
hydrophobic interactions between hydrocarbon radicals of surfactant molecules
adsorbed on a solid surface and located in the bulk of the solution begin to play a
significant role. These interactions lead to the formation of surfactant nanoassociates
on a solid surface (Langmuir equation A, = (2.0 - 21.3) 10° mol/g, Hill-de Boer
equation (K, = 4.5 - 13.7)). The interaction between adsorbed surfactants and
bentonite depends on several possible mechanisms (electrostatic forces, van der
Waals forces, ion exchange and hydrophobic interactions).

Kinetic studies are important to determine the optimal conditions for adsorptive
wastewater treatment. Usually, the experimentally obtained kinetic laws of adsorption
of organic substances are analyzed by comparing them with theoretical kinetic
models. The studies have shown that the time to achieve adsorption equilibrium
between an aqueous solution of surfactants and bentonite have small depends on the
nature of the surfactant and is achieved in 15 - 20 minutes of joint shaking. The
kinetic models have been calculated and the data shows that the pseudo-second order
kinetic model has the best linearity with the data for more than pseudo-first order
kinetic model. The adsorption process takes place in a mixed-diffusion region that
means that it is controlled by both internal and external diffusion, which is due to the

layered structure of the adsorbent.
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Annotation: The paper considers the process of forming the main approaches
to the development of information and analytical support of the process of prevention
of emergencies of man-made nature at the chemical industry in conditions of
excessive man-made load, taking into account modern capabilities of QR-coding
technologies.
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objects of chemical industry.

The paper considers the solution of the problem of information technology
development of analytical support of the process of prevention of man-made
emergencies at the chemical industry in the conditions of excessive man-caused load,
taking into account the modern possibilities of QR-coding technologies. Within the

framework of the set scientific task the current state of the question concerning
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application of technologies of QR - coding in practice of the prevention and
liquidation of emergencies of various character of display is analyzed. The conditions
of integration of the existing domestic approaches to the prevention of man-made
emergencies at the chemical industry in the conditions of excessive man-caused load
into the information and analytical space of the European Community are
determined. At the final stage, solving the scientific problem, the information
technology of analytical support of man-made emergency management at the objects
of the chemical industry in the conditions of excessive man-caused load is developed.

The most effective implementation of models for preventing man-made
emergencies at chemical facilities in conditions of excessive man-made load [1,2] is
their hardware and software implementation, which in the form of integrated into the
information and communication environment of the European Community
information technology analytical support QR - management of emergency of man-
caused nature at chemical industry facilities in conditions of excessive man-caused
load, can be used in the information support system during the organization of actions
of emergency rescue units of the State Emergency Service of Ukraine to eliminate
emergencies at chemical industry facilities in excess man-made load. Information
technology of analytical support of QR - emergency management of man-caused
nature at the chemical industry in the conditions of excessive man-caused load can
also be used in the form of information support of personal computers in auxiliary
emergency services of different hierarchical level of subordination.

The results obtained in this work allow us to further develop a number of
practical recommendations, which relate primarily to the harmonization of domestic
approaches and practices to the requirements of the European Community. Such
harmonization should be based on the principles of comprehensive assistance to the
population in the event of emergencies that threaten health, life, property or the
environment, other dangerous and catastrophic events.

The following components should be basic in the construction of interaction:

1) wide use of information and telecommunication technologies, first of all QR

coding and QR data reproduction, at adjustment of access of the population to system
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of rendering of emergency care, and also the organization of electronic interaction
along with the subjects providing response to emergency;

2) Interaction and use of information (QR), information and telecommunication
systems of the Ministry of Internal Affairs for information and analytical support in
decision-making in response to emergencies and emergencies;

3) Use of means of video surveillance and recording of events in real time;

4) The use of electronic devices and systems by the executive authorities in
order to prevent emergencies and prompt response in the event of their occurrence.

Building appropriate interaction within the automated QR system - emergency
management through the compatibility of traditional methods of responding to
catastrophic events and information and telecommunications technologies will
greatly improve the efficiency of assistance to the population and significantly
improve the activities of rescue services and other services involved. Situation at the
scene of an emergency, promptly use available resources, provide information to
government and regional crisis centers in real time.

At the same time, given the orientation of Ukraine to European standards in the
field of civil protection, the automated QR system - management of man-made
emergencies at hazardous production facilities should be based on the European
principles of its formation and further implementation.
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Abstract: The work of the agro-industrial complex is associated with the
generation of freight traffic and the provision of timely and efficient transport
logistics services. Innovative development of technologies of the main production
without taking into account the peculiarities of its transport provision does not allow
obtaining the effect of reducing the transport capacity of the products of the main
production. This article substantiates the need to apply a logistic approach to the
production of agricultural products, presents the features of the use of logistics in the
agro-industrial complex, considers the main logistics flows and processes in the
agricultural sector of the economy of the Republic of Kazakhstan.

Key words: logistics, agro-industrial complex, logistics approach, material

flows, information flows, logistics processes, transport services.

Systemic changes taking place in recent years in the structure of the agrarian
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sector of the country's economy and in the organization of labor at enterprises of the
agro-industrial complex, increasing the competitiveness of agricultural products due
to more efficient management and reducing production costs, the transition to
resource and energy-saving type of management, ever increasing social and Legal
requirements for the level of environmental safety of agricultural production and
reducing the negative impact of production processes on the environment as part of
the development of a strategy for adaptive landscape farming and increasing the
sustainability of agricultural production require innovations in modern technologies
and in the management of agricultural production.

World progress in the development of microprocessor, information and
telecommunications technology, the creation of modern computers with a large
amount of memory, the development of geoinformation systems, the effective use of
geoinformation systems technologies in the automatic control of agricultural
machinery workflows, the widespread use of navigation devices and the Internet
create conditions for use in agriculture qualitatively new technological solutions and
modern production management systems. All this also requires a new approach to
equipping the agro-industrial complex with material, technical, financial and
information resources, attracting highly qualified personnel, developing the service
sector and technical service, and efficiently managing material and information
flows.

Logistics deals with the solution of these problems - the science of managing
material and related information, financial and service flows in the economic system
from the place of their origin to the place of consumption, contributing to the
achievement of the goals of the system with optimal resource costs.

The content of the concept of «logistics» does not have a single definition.
According to scientists and practitioners, a broad and heterogeneous
interpretation of the essence of this concept is determined by a number of
reasons, the main of which are:

- a historically short period of time for the use of logistics in the field of

e£conomics;
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- the existence of a large number of functional and resource logistics areas;

- the interdisciplinary nature of logistics and the combination in it of not only
economic, but also a number of engineering and technical disciplines;

- the use in the language of logistics of a significant number of terms from
other areas of knowledge;

- not always accurate understanding and translation of logistic terms in
different countries;

- the existence in the world of various national logistics schools and trends (for
example, American, Japanese, European, Russian and other schools).

Currently, logistics is a fairly young, but at the same time, a rapidly developing
area of scientific knowledge, in connection with which its terminology and
conceptual apparatus are constantly being refined, supplemented and filled with new
modern content. Logistics, as one of the economic parts of business, is considered the
most knowledge-intensive.

The specific features of the use of logistics tools in the economic sphere are
revealed by the modern interpretation of logistics, based on a two-pronged approach
to determining its content. In economics, logistics can be considered in two ways: on
the one hand, as a set of means and methods for the rational organization of material
and information flows in entrepreneurial activity in order to improve its quality and
reduce logistics costs; on the other, as a methodological basis for managing economic
flow processes in complex economic systems. One of such systems is the agro-
industrial complex of the Republic of Kazakhstan.

The agricultural sector of the country has always been and remains one of the
most important and at the same time problematic sectors of the economy, designed to
provide the population with food, and industry with agricultural raw materials. For a
number of reasons, the flows of material, technical and financial resources directed to
the agricultural sector were not always used rationally, which had a negative impact
on the quantity and quality of agricultural products produced, as well as on its cost.

The modern agro-industrial complex is a large network structure that includes

enterprises producing means of production and material resources (tractor and
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agricultural engineering, production of mineral fertilizers, plant protection chemicals
and others), agriculture (agriculture and animal husbandry), processing industry (food
and primary processing of raw materials for light industry), transport and information
support for the movement of material flows, staffing in all spheres of production.
Therefore, the use of the concept of logistics makes it possible to increase the
efficiency of enterprises and macrologistic systems in the agricultural sector of the
economy.

The subject of logistics study is multiple flows. From the standpoint of the
implementation of the logistics concept, their following types can be distinguished:
material, informational, financial, service, energy, transport, personnel and others.

The subject of logistics research is the optimization of the movement of
material and accompanying financial, information and other types of flows, both
within individual agricultural enterprises or territorial production units, and in the
regional structure of the argar sector as a whole.

Material flows are formed as a result of storage, transportation and
performance of other operations with raw materials, semi-finished products and
finished products, starting from the primary source of raw materials and ending with
the final consumer of finished products. Material flows can exist within one
enterprise (internal) or flow between different enterprises (external).

The goal of the company's logistics activity is considered achieved if the
following seven conditions are met: there is a necessary product (1) of the required
quality (2) and in the required quantity (3), which must be delivered to a specific
consumer (4) at the right time (5), at the right place (6) and with minimal cost (7).
These seven conditions are also called logistics rules - "7R".

The complex processes of organizing the movement of flows in the agro-
industrial complex require a systematic approach, which is the fundamental principle
of logistics. The systematic approach involves taking into account the
interrelationships of all elements and parts of a large system, the study of individual
objects as structural parts of more complex systems, that is, it provides for the

consideration of all categories and laws of economics in their unity and
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interconnection.

It is possible to note another feature characteristic of the agricultural sector of
the economy, when the material flow at almost any stage can simultaneously be the
final product and raw material for the next stage of the logistics chain. Thus, grain
produced by an agricultural enterprise can be simultaneously used here or at another
enterprise as a seed, or it can be used as a raw material for the milling or feed
industry. In turn, the flour obtained at the processing plant can be a raw material for
the baking and confectionery industry, or it can be sold as a final product.

It should also be remembered that the functioning of the agricultural sector also
depends on natural conditions. This leads to uneven use of labor during the calendar
year, as well as to uneven flow of manufactured products and funds.

Most industries are characterized by the production of a limited number of
finished products (products) from a large number of components, that is, a narrowing
of the material flow. In the agricultural sector, the opposite phenomenon is observed -
when the material flow moves to the final consumer, it expands in assortment. For
example, a modern dairy plant from a limited set of incoming raw materials produces
several dozen names of finished products and the efficiency of agricultural
production is largely determined by its technological resource, since the optimal flow
of the technological process of agricultural production is determined by the level of
input of the material flow into it.

For the purpose of effective interaction of all elements of the logistics system
and its optimization, a certain sequence of logistics operations is applied and the set
of actions that make up the logistics process and logistics processes can be divided
into the following main phases: supply logistics, production logistics, distribution
logistics (sales logistics), disposal logistics waste (return logistics). In addition to the
main logistics processes, two more types of processes can be distinguished, which are
the constituent elements of all the listed phases - transportation and warehousing.

Logistic activities in the agricultural sector of the economy are many-sided. To
solve the most important problems associated with increasing the efficiency of

agricultural production, a deeper and more detailed scientific study of the functioning
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of the complex system «agrotechnology-logistics» is necessary, which is largely
determined by the optimal construction of the infrastructure of the agricultural
technical and financial resources, production services and qualified personnel.
Therefore, the application of logistics approaches to the production of agricultural
products, taking into account the regional characteristics of enterprises and a broader
study of logistics systems in the agro-industrial complex, is an important problem for

both science and practice.
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Abstract: For the stable operation of a pressurized water reactor, it is
necessary to take into account a number of factors affecting its productivity, the main
of which is the maneuverability of a nuclear power unit. To calibrate the power of a
nuclear reactor, it is necessary to take into account a number of neutron-physical and
technological parameters, because of which it is necessary to modernize the
automatic control of a nuclear power unit in maneuverable modes. A mathematical
model of a nuclear reactor was make in the form of differential equations, which
investigated by moving the rods and changing the concentration of boric acid. For
this model, the optimization of the parameters for controlling the neutron power was
carry out when controlling the reactor using absorbing rods and boric acid. An
improved mathematical model of the operation of a nuclear reactor will show how
effective the created objective function is, which takes into account such parameters
as the depth of fuel burnup, damage to the fuel cladding and axial offset.

Keywords: pressurized water reactor, vertically distributed model,

optimization of power system, boron concentration.

The equation of neutron kinetics, thermal processes and processes of changes
in the concentration of xenon and boron considered to simulate transient processes in
the core. Using formula (1), the distribution of the neutron flux along the height of

the core, ®y; =P, cos(B.z;), j=1n, obtained [1], and the generated flux vector
in the nominal mode ®,,.
D(z) =D, cos(B.2z), (1)
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where @, and . — maximum value and parameter of neutron flux distribution,
B, =n/(H, + 26,), 6.— an effective supplement. The vector of heat dissipation

values in the fuel calculated by the formula
Qu=Qqo(env+epm), )
Where n=mn, +n, +nz— vector of variable values relative to the power of

gradual heat release.

Taking into account that the values of heat capacities and heat transfer
coefficients are the same in all zones, the heat balance equation for fuel, shell and
coolant has the form:

c,m, dt, /dt=Q, —a,f,(t, —t,),
c,m,dt, /dt=a,f,(t,—t,)—a,f,(t,-t,), (3)
c,m,dt, /dt=a,f,(t, —t,)—CG, (t, -t,),
where t, and t,— vectors of values of average temperatures of fuel and fuel

rods shell in zones, t, and t,— vectors of coolant temperature values at the entrances

to the zones and at the exits from the zones, and the values of the vectors t; and t,are
related by equations: t, = (t, +t,)/2,— vector of values of average temperatures of
the coolant in zones.

With the help of further mathematical transformations, a vertically distributed
model was obtain.

dX,, [t =T (X Cip): Ko =Xp(l),  v=Cr(Xp), @)

When testing the distributed model during load shedding, the reactivity

investigated. Reactivity in this case looks like: r=ry+Ary +Ar, +Ar, + Ary +Arg,
where r, =0— vector of initial values of reactivity for the nominal mode, Ary— the
vector of change of reactivity when moving the absorbing rods, , Ar, and Ar,—

vectors of change of reactivity at change of temperatures of fuel and the transfer

medium, Ary and Arg — vectors of change of reactivity at change of concentrations

of xenon and boron [2].
If NR control performed only by absorbing rods, then we obtain the equation of

the reactivity vector in relative variables:
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P=Pg +Py TP+ Px- ()

In the case of boron regulation:

P=PytPtPx P (6)

Under conditions of combined control of a nuclear reactor using absorbing rods
and boric acid, the equation has the form

P=Pg+PytPtPx +Pp- (7)

When controlling a nuclear reactor, it is necessary to take into account the
value of the quantitative indicator - the axial offset. Taking into account the vector
reactivity, a separation model obtained for controlling a nuclear reactor using
absorbing rods.

In the case of moving the rods, the change in the neutron power of the reactor
in the zones occurs in 5 minutes, and these processes in the zones begin with the
same value of the nominal mode, but in the lower zones with lower numbers, the
processes begin with a delay. The change in heat power in the zones monotonically
decreases with different delays from the nominal to zero values, and the axial offset
decreases in a few minutes and reaches a minimum value, and then increases, first
quickly, then gradually reaches zero value in 3 hours. The average value of the
temperatures of the fuel and the coolant with different delays, in the zones,
monotonically decreases from the temperatures in the zones at the nominal mode to
the temperature of the coolant at the entrance to the core. The change in neutron and
thermal processes in the zones occurs within tens of minutes, and the change in the
concentration of iodine and xenon occurs within tens of hours.

In the case of boron control, the thermal power decreases monotonically to
zero values, and in the upper zones, the processes are slower. In this case, the axial
offset increases and reaches its maximum value in a few minutes, then begins to
decrease, first quickly, and then progressively, and reaches zero in about 9 hours. The
average temperatures of the fuel and coolant in the zones monotonically decrease to
the values of the coolant temperature at the inlet to the core.

From research, it follows that neutron and thermal processes under boron
regulation occur in minutes, and the processes of change in the concentration of
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iodine and boron occur within tens of hours. From which we can conclude that the

processes with boron regulation are much less than with the movement of the rods.
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YJIK 005
OCHOBHI EKOHOMIYHI IEPEJYMOBH BITPOBAUKEHHS
®YHKIIOHAJIBLHO-BAPTICHOT O AHAJI3Y V IPAKTUKY
JTISITBHOCTI 3AKJIAJTY OCBITH

Bboiiko €Brenis I'puropiBua,

K.T.H., JOLEHT

3a0poaceka Ouena OuiexkcanapiBHa,

K.T.H., CTApIIUI BUKJIaJaq

HanionansHuil yHiBepcUTET OyAIBHULTBA 1 apXITEKTYpPH,
M. KuiB, Ykpaina

AHoTamisi: Y crarTi  po3MNISIHYTO OCHOBHI €KOHOMIYHI NEpeayMOBHU
BIPOBA/HKCHHS (DYHKI[IOHAIBHO-BAPTICHOTO aHAJI3Y Y MPAKTUKY JISUIBHOCTI 3aKJIay
ocBITH. J[aHWi1 METOJ SIBISETHCA OJAHHUM 3 €(PEKTUBHUX CIOCOOIB 3HM)KEHHSI BUTpAT.
OniHeHO NepeAyMOBH 3aCTOCYBaHHsS HOTO €JEMEHTIB y BHUIIOMY HaBYaJIbHOMY
3aKiaal I TMATPUMKHU PillleHb B yIpaBiiHHI BUTpaTamu. OmuUCaHO BIAMIHHOCTI
JAHOTO METOJY B1J TPAIULIAHUX METO/IIB €KOHOMIYHOIO aHaJi3y.

KurouoBi cioBa: QyHKITIOHAIBEHO-BAPTICHUIN aHaTI3, BUTPATH, AKICTh OCBITHIX

MOCJIYT, OCBITHIM MpoIIecC.

Beryn. B yMoBax JuHAMIYHOTO 30BHIIIHBROTO €KOHOMIYHOI'O CEPEIOBHIIIA,
OJIHUM 3 €JIEMEHTIB SKOTO BHUCTYIAIOTh CIOXHMBayl Ta iXHI NOTPeOH, TOJOBHUM
3aBJIaHHSIM TOCIOJAPIOIOYUX CYO'€KTIB OyAb-sKOI cdepu IiSIBHOCTI SBISETHCS
MOKPAIICHHS SIKOCTI iXHBOIO MPOJAYKTY 3 METOK IIJIBUIIEHHS Ta 30epe’KeHHs
KOHKYPEHTOCIIPOMOKHOCTI MIJMPUEMCTB B JOBIOCTPOKOBIN mepcnekTuBl. B nanuii
94ac MPIOPUTETHOIO METOIO JIJIsi BUIIMX HABYAIBHUX 3aKJIAJIB BUCTYIAE 301IBIICHHS
CTYIEHs 33JJ0OBOJICHHS OCBITHBOI IMOCIYIOI0 MEPBUHHUX CIOXHUBAYIB — CTYJIEHTIB 1
poOoToAaBIliB, TOOTO MiJBUIIEHHS 1i CHOXKMBUOI LIHHOCTI. B 1npbomy BuMagky
HEoOX1HO 3a0e3MeUnuTH ONTHUMAaJbHE CIIBBIIHOIICHHS «IliHAa / SKICTbH» OCBITHBOI

nociayrd. OJHUM 3 THCTPYMEHTIB CUCTEMHOI'0 aHai3y SKOCTI Ta BapTOCTI OCBITHBOI
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MOCIYTHU € (PYHKI10HAIBHO-BAPTICHUN aHAI3.

AHaJIi3 OCTAHHIX HAYKOBMX J0CJizKeHb i myOJrikaniil. 3aCHOBHUKH METOAY
(YHKIIIOHATBLHO-BAPTICHOTO  aHal3y:  CHIBpOOITHUK  kommaHii  «JlkeHepan
eJIEKTpUK», iHkenep Jloypenc [. Maitnc ta FOpiit Muxaitnosuu Co0oseB — iHXeHep-
koHCTpyKkTOp [lepMcbkoro TenedonHoro 3aBoay. OcobnuBa yBara 3Ha4eHHIO JIaHOTO
BUJIy aHaJli3y B CHCTEMI METOMIB MIJABUIIEHHS SKOCTI BHUPOOIB Ta €()EKTUBHOCTI
BUPOOHUIITBA MPHUILISIIACA Y MPAIX paasHChKUX ekoHoMicTiB: €. A. I'pamma, M. T
Kapnynina, I'. A. Jlaxtima, b. I. Maiinanuuka, H. K. MoiceeBoi, A. B.
ITpockypsikoBa, T. A. Pubnikosoi, O. I'. Typosugs, A. JI. [llepemera 1a i1.. B Ykpaini
nanuii meton ®BA posrisganu K CKIAIOBY KpEeMEHTAallli — HayKu, 10 BUBYAE
METOJY aKTHUBI3aIlli TBOpPYOro MHCICHHSA. HaiOoiabInl MOMITHUMH BITUYM3HSHUMHU
(daxiBisiMu, SKi 3poOuiaM 3HauHUM BkIan y po3utok DBA, € B. I'mesep, €.
['omi6apnos, H. €BtiokoBa, B. XXnan, B. Poxok, FO. Kposonyckos, JI. CicTyHOBa,
M. CkBopiios, S. CocHoBcbkuit, M. Uymauenko, B. Yepnos Ta iH. [1, c. 7]

Buxiaaa ocHoBHOro marepiany aociaigxenHsi. DyHKI10HATLHO-BAPTICHUIN
aHaji3 BIJHOCATH JO HAWMOUTBII €(EeKTUBHMX BHUIIB aHAMI3y MisJIBHOCTI IIOJI0
BUSIBJICHHSI PE3EPBIB €KOHOMIi BUTpAT MaTepialibHUX, TPYAOBHX 1 (PiHAHCOBHUX
pecypciB I HaJaHHS OCBITHIX MOCHyT [2, ¢. 5]. @yHKIIIOHAIBHO-BAPTICHUMA aHaTI3
MPOBOJIUTHCA 3 METOI BUSIBJICHHS PE3EPBIB 3HIDKCHHS BUTPAT 3a PaxyHOK
e(EeKTUBHIIUX BapiaHTIB HAJaHHS OCBITHIX MOCIYT, KPAIIOTrO CIIBBIJHOIIEHHS MIiX
BaPTICTIO / SIKICTIO JIAHUX TOCIYT Ta BUTpaTaMu Mmoo iX HajgaHHs. DyHKIIOHATBEHO-
BapTICHUH aHaJi3 nependayae MiHIMI3AIII0 BUTPAT PECYPCIB B OCBITHHOMY MPOIIECi
32 paxyHOK MOJIMIIEHHS! $SKOCTI OCBITHIX MOCHYT, YJOCKOHAJEHHS CHOCOO0IB iX
HajgaHHs (OCBITHI OHJIAWH-TIOCIYTH), BHSIBJICHHS JOJAaTKOBUX UM  3alBUX,
BIPOBA/PKCHHS IHHOBAI[IHHUX TEXHOJIOTIH.

OcHoBHI eTanu (YHKUIOHAJBHO-BAPTICHOIO AHAJI3y SAKOCTi OCBITHBOI
MOCJIYTH Y BUIIIOMY HABYAJBLHOMY 3aKJIa/i:

1) IlocranoBka MeTH 1 3aBAaHb JociaikeHHs. KiHnneBa meta QyHKI[IOHATILHO-
BapTICHOTO aHaJ3y — po3poOKa aJanTHUBHUX 3 OPraHi3aliiiHO-€KOHOMIYHOI TOYKH

30py 3aXOJiB OO0 3a0e3MeueHHs HEOOX1THOI CHOXKMBYOI I[IHHOCTI OCBITHBHOTO
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IpoLEeCy SK OCHOBHOTO Oi3HEC-TPOIECY BHUIIOIO HABYAJIBHOTO 3akjaay. 3BIICH,
3aBAaHHSA (YHKIIOHATHHO-BAPTICHOTO aHai3y TOB'S3aHI 3 PO3TISIOM OCBITHHOTO
IPOLIECY SIK CUCTEMH 1 PEali3yl0ThCs Ha HACTYITHUX eTarax JOCITIIKeHHS.

2) BusHaveHHs OCHOBHHX CKJIAJOBHX (EJIEMEHTIB) OCBITHROTO mporiecy. Ha
JaHoOMy eTami OyayeTbCsi CTPYKTypHA MOJENb OCBITHBOTO IMpoIecy, TOoOTO
BCTAHOBJIIOIOTHCS OCHOBHI IIJIMPOIECH 1 XapaKTep B3aEMO3B'SI3KYy M HUMHU. Kpim
I[bOTO, BHUSBJSIETbCA CKJIAJ POOIT, [0 BHUKOHYIOTHCS Ha KOXHIM CTajii OCBITHHOTO
npouecy. B pe3ynbTaTi yTBOPIOEThCS JIeTajizoBaHa (PyHKIIOHAJIbHA MOJEIb
OCBITHBOTO TMpPOLECY SK OCHOBHOTO OI3HEC-MPOLECY y BHILIOMY HaBYaJIbHOMY
3aKjIamil.

3) BuszHaueHHs BapTOCTI BUKOHAHHSI OKPEMUX MIAMPOIECIB 1 O13HEC-TIPOIIECY B
uiomy. Js po3paxyHKy BapTOCTI KOKHOTO €JIE€MEHTY O13Hec-npouecy hopMyeTbes
CKJIaJl peCypcCiB 1 po3paxoOBY€EThCS HEOOXITHUN TX OOCAT 111 BUKOHAHHS KOKHOTO
BU]Y POOIT.

4) OuiHKa 3HAYMMOCTI OKPEMHUX CKJIAJJOBUX OCBITHBOTrO mpouecy. Ha miit
CTajil MOCTIKEHHSI MPOBOJUTHCS ONMUTYBAHHS EKCIEPTIB 3 METOI PAHXKUPYBAHHS
BIIMOBIJTHUX €JIEMEHTIB OCBITHHOTO MPOIECY Ta BU3HAUCHHS iX 3HAUYUMOCTI (10
cepenHboOMY Oalry eKCIepTiB) B MaOyTHIHM nmpodeciiiHii TisITbHOCTI CTYICHTIB.

5) [MobynoBa cymimieHoi (pyHKIIIOHATIbHO-BAPTICHOI AiarpamMu Oi3Hec-TIpolecy
BUIIIOTO HaBYAJIBHOTO 3akiany. ['padiuHe mpeAcTaBICHHS 3HAYMMOCTI OKPEMUX
CKJIAJIOBUX OCBITHBOT'O MPOIIECY 1 CTYMEHS iX 3HAYMMOCTI ISl CIIOKUBAYIB MOCIYTH
J03BOJISIE  HAOYHO BiOOpa3suUTH JTUCHPONOPIIi B oOpraHizamii 1 3I1HCHEHHI
HABYAJIIBHOTO TMPOILIECY y BHUIIOMY HABYAJIBHOMY 3aKiaii 3 TO3MIlI PHUHKOBOTO
MIIXOTY.

6) Po3poOka pexoMeHIaliii Ta 3axoAiB IIOJAO YCYHEHHS BUSBJICHUX
aucnponopiiii. Ha 3akiarounoMy erami (yHKIIOHaJIbHO-BapTICHOTO aHaNi3y SIKOCTI
OCBITHBOTO TPOIIECY Y BHUIIOMY HAaBUAJHLHOMY 3aKJaJi MPOBOJAUTHCS MOIIYK, BIIOIp
Ta OIliHKA MPOIO3UIIIN 1100 YCYHEHHsI BY3bKMX MICI[b B OpraHizallli HaB4aJIbHOTO

0 1X YCYHEHHIO a00 CKOpOYeHHIO [3, c. 67].
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Cuenapiii moa0 MpoBeAeHHS (PYHKI[IOHAITBHO-BAPTICHOTO aHAI3y B 3aKjaii

OCBITH HaBEJICHO Ha PUCYHKY 1.

1. ITo6voosa
dVHEIIOHATEHOL MO e
3aKITagy OCBITH

» 3. IlepeHeceHHA 4. AHamiz
BapTOCTeH Ha | De3yIBTATiE Ta
dVHKIIIOHATBHY " po3polka
> MOTIeTE peKoMeHIaIH

2. 30HpaHHa
BapTOCTEH IpoUeciB

Puc. 1. Cuenapiit npoBeaeHHst QyHKIIOHAJILHO-BAPTICHOI' O
aHaJIi3y B 3aKJIa/i OCBITH

['omoBHa MeTa (YHKIIOHAJIBLHO-BAPTICHOTO AaHaji3y II€ OI[IHKA OCHOBHUX
xapakTepucTuk (GyHKIIIH) MpoaykTy (Ipolecy) 1 BUTpaT, MOB'I3aHUX 3 JOCATHEHHAM
iX (axkTMUHOrO 3HAUYCHHS (BUKOHAHHS), CIIPSIMOBAHUN HA BCTAHOBJICHHS 1 HACTYIHE
YCYHEHHS AUCOaIaHCy MiX BapTICTIO BIAMOBIIHOTO €JIeMEHTa 00'€KTa JOCIIIKEHHS 1
CTyIIEHEM MOTr0 3HaYMMOCTI JIJIs CIIoKuBava [3, c. 65].

Bigminnocti @BA Big TpaguniiHuX MeTOAIB €EKOHOMIYHOI0 aHAJI3Y:

- mependavyae CHUCTEMATUYHUH Ta KOMIUIGKCHUM TIAXiA 1O BHUPIIMICHHS
npo0semu;

- BUKOPUCTOBY€E (PYHKLIOHATBHUH MIJX14, TOOTO IPOBOAUTHCS aHaM3 (PyHKIIIH
00’€KTy, IO TOCIIIKYETHCS, 3 EKOHOMIYHOT TOUKH 30DY;

- 3aCTOCOBY€E KOJICKTHBHI KpEAaTMBHI METOAM 1 MPUHOMH JJisl TOIIYKY HOBHUX
11ei;

- 3a0€e31evye €HICTh OCBITHIX 1 EKOHOMIYHUX 3aBJIaHb.

BukopuctoBytoun MeTo] (PyHKIIOHATBHO-BAPTICHOTO aHali3y BiAMOBIIHO J10
OCBITHBROTO TIPOIIECY, MOXXHA BHUABUTH (YHKIIi 3 HEBHUIPABIAHO BUCOKOIO
TPYJIOMICTKICTIO 1 BCTAHOBUTH TTOCJIIIOBHICTD iX parfioHai3arii.

BucnoBku. I'moOamizaiisi €KOHOMIKM BHOCHUTH CBOI KOPEKTHBH B CHUCTEMY

VOpaBTIHHSA 3aKJIaJaMd OCBITM 1 TOMY 3aCTOCYBaHHA MeETOAYy (DYHKI[IOHAIBHO-
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BapTICHOTO aHali3y B 3aKJaJaX OCBITH MOXE CYTTEBO MOKPAIIUTH iX (pIHAHCOBUU
CTaH, 3MEHIIUTH OOCSIT HEOOIPYHTOBAHHUX Ta HEPALIOHAIBHHUX BHUTPAT, MOKPAIIUTU
SKICTh MIJATOTOBKHM MaMOYTHIX CHEINaIiCTIB, MiABUIIUTH MPOIYKTUBHICTH Mparli Ta
MOTHBAIIII0 TMPAIiBHUKIB 1 BUKJIaJadiB, MOKPALIUTH JOOPOOYT Jiojed Ta SKICTb

JOBKUJUIS Y paMKax 3aKJiajly, 110 CIPHUsE 3aTy4YeHHIO O1IbIIO0T KIJTBKOCTI a01Typi€HTIB.
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VJIK 330
OBOPYJIOBAHME JIJISI U3MEJIBYEHHMS OTXOIOB
IMPOMBIILJIEHHOM MEPEPABOTKH 3EPHOBOTO CBIPhSI

I'punenko Tarbsina BiaaaumupoBHa,
npenoaasarens Il kareropun,

Koaomoen Anéna HukosiaeBHa,

npenoaasarens | kareropuu,

Knaeca Upuna HukosiaeBHa,

MPENoAaBaTellb BbICIIEH KaTErOpHH,
MpEnoAaBaTeb-METOUCT,

3un4enko Poman IOpreBu4

CrynenTtu

OCII duenpoBckuit mpodeCcCUOHATBHBINA KOJIIETK

WHXXEHEPUH U TeIarOruku
I'BY3 «VI'XTVY»
I'. Kamsguckoe

AHoTanms: B paGore mpuBeneH 0030p CYLIECTBYIOIIMX CIIOCOOOB TOHKOTO
W3MENIbUCHUS PACTUTEIBHBIX MAaTEpPHATIOB, Ha OCHOBAaHWU KOTOPOTO BBHIOpPAHBI
HaunOoJiee paluoHaIbHBIE.

Jlnst ero peanu3alid CKOHCTPYHMpPOBAaHA M W3TOTOBJIGHA OJHOCTYIIEHYATas
MEJNbHHIIA  yAapHO-OTPAKATENBFHOTO JEHCTBUS HA KOTOPOM  HCCIENOBAIHCH
TEXHOJIOTMYECKHE MapaMeTphl €€ padoThl: 4acTOTE BPAIICHUS POTOPA, COOTHOIICHHE
MacCCOBBIX PAacXOJIOB BO3JyXa M Marepuana, BUJ PACTHUTEIbHBIX OTXOJOB, HX
JTUCTIEPCHBIN COCTaB, SHEPr03aTPATHI.

[To anmanm3y ¢opMbl YacCTHUIl, UX TUIOTHOCTH, YCTAaHOBJICHO MEXaHHU3M UX
pa3pyuieHus.

Karo4uoBbie cjioBa: TOMOJI, OTXOABI PAcCTUTEIbHBIC, MEIbHHIIA, YIapHO-

oTpaxaTtciibHasd, NCCICAOBAHHUC.

OcHoBol Pa3BUTHA UYCIOBCUYCCKOIO O6HI€CTBa ABIACTCA  IIPOU3BOACTBO,

KOTOpOC Ha COBPECMCHHOM JTall€ OKa3bIBACT AKTHUBHOC BO3JICHICTBHUE Ha
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OKpYKaIOIYyI0 MPUPOAY, mpeolOpa3ys MPHUPOAHBIE PECYpChl B MOTPEOUTETHCKUE
Omara. VIMEHHO TPUPOIHBIE pPECYpChl SBISIOTCS OCHOBHBIM MaTepUATbHBIM
UCTOYHUKOM Da3BUTHA IMPOU3BOJACTBA. [3Blekas W3 HEApP OIPOMHBIE MAacCChl
MIOJIE3HBIX MCKOMAEMBIX, YEJIOBEK TEM CaMbIM MPOU3BOJUT KOJIOCCAIBHYIO IIO
MacmTabaMm JesTeIbHOCTh, PE3YyJbTATOM KOTOPOW SIBIISIIOTCS M3MEHEHHUE 3EMHOU
NOBEPXHOCTH, TOYB, BOJ, 3arpsA3HCHHE OKpYyXKawlehd cpeasl. Bmecre ¢ Tem
CTPEMUTEIILHO YMEHBIIIACTCS KOJMYECTBO TMOJIE3HBIX HCKOMAEMbIX B HENpax,
OOJIBIITMHCTBO M3 KOTOPBIX OTHOCUTCS K YUCITY HE BO3OOHOBISIEMBIX, HO MOTPEOHOCTH
B HHUX C KaXIpIM TojioM pacteT. [Ipu 3ToM mNpoOeMbl CHIPHEBBIX PECYPCOB
BO3HHMKAIOT HE CTOJBKO H3-32 POCTa MacIITabOB MPOU3BOJACTBA, CKOJBKO H3-3a
HECOBEPILICHHOW TEXHOJOTUH UX HUCHOJIb30BaHUs. VcHoMb30BaHUE MPOMBIIUIEHHBIX
U CEIbCKOXO3SIMCTBEHHBIX OTXOJIOB CTAHOBUTCS OJHUM K3 BAXKHBIX HaIpaBJICHUN
XO034MCTBEHHOr0 pa3BUTHs. [IprMeHeHne BTOPUYHBIX PECYPCOB SIBISETCS OJHUM W3
OCHOBHBIX MIPUHITUIIOB CO3/IaHuUs 0€30TXO0IHOTO Mpou3BoaCcTRa [1, ¢. 15].

Jlannass  paboTa  TOCBAILIEHA  YTWIW3AUUU  PACTUTENIBHBIX  OTXOJO0B
MPEANPUATUN, TIepepadaTHIBAIOIINX CEIbCKOXO3IMCTBEHHYIO MPOYKITHIO.

PacturenbHbpie OTXOABI B YKpaWHE AOCTUTAIOT 3HAYMTENBHBIX pa3mepoB. 1Ipu
nepepaboTKe CeMsH IMOACOTHEYHHKAa Ha MacjornepepadaThiBAIOMIUX MPEITPUATHSIX
obpazyercs Oomee 400 TBIC.T./TOA TIOACONHEYHUKOBOM Jy3rm [2, c. 25], a
HEBOCTPEeOOBaHHBIE O0BEMBI MIIIEHUYHOW COJIOMBI JOCTUTAIOT 4 MIIH.T./TOH, T.K. B
VYKpauHe 3aroTaBiMBaroT 10 24 MJIH.T. COJIOMBI, U3 KOTOPBIX 20 MITH.T. CKApMJIMBAIOT
ckoty [3, c. 18].

[To obmenpunsaTON KiIaccudukauu, IpeaioxKEHHOH aBTopoM pabothwl [1, c.
42], paccmaTpuBaeMble TUIIBI OTXOJOB SIBJISIFOTCS TMOTEHIIMATBHBIMA BTOPUYHBIMH
pecypcaMu, T.e. 3TO TaKHE€ OTXOIbl MPOU3BOJICTBA, CYIIECTBYIOLUIUE METO b
VTWIM3AIMA  KOTOPBIX MajodppexkTuBHB ©  HepanuoHalnbHBL [Ipuuucienue
PACTUTENIBHBIX OTXOJOB K KJIACCy MOTEHIIMATbHBIX BTOPUUYHBIX PECYPCOB CIEAYET U3
HIDKETIEPEUUCIICHHBIX CITIOCOO0B MX MepepadOTKHU.

PaccMoTpuM  criocoObl  yTUIM3AIMKM PACTUTENBHBIX OTXOJIOB Ha TMpUMEpe

HOI[COJIHC‘{HI/IKOBOI‘/JI JIy3ru:
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1. Haubonee mnpocToii M HauMEHEe palMOHAJIbHBIA CHOCOO yTHIM3aLUU-
CXKUTAaHUE HA MYCOPOCOOPHHMKAX, 4YTO MNPUBOAUT K 3arps3HEHUIO OKpYXKaromiel
Cpenbl.

2. Cxuranve B CHEIUAIBHBIX TI€4axX IS TOJYYEHUS JOTOJHUTEIHHOM
TEIUIOBOW SHEPTUH.

Jauupiii  cnoco® — yTuiau3alMud  BHeApeH  Ha  JIHempomneTpoBCKOM
MACJIOPKCTPAKIIMOHHOM ~ 3aBOJIe, YTO NOTpPeOOBaJO0 OrPOMHBIX KAMUTAIBHBIX
BIIOYKECHUM.

3. Jlysry moaBeprarT THAPOJIA3Y O BO3ACHCTBUEM MHUHEPATBHBIX KHCIOT
C TOJyYEHHEM pa30aBICHHBIX PACTBOPOB MOHOCAXAPUJIOB, MPUTOAHBIX IS
BBIPAIIIMBAHUS KOPMOBBIX Iposkeit [4, ¢. 45]. DToT crmocob MIMpOKO pacpoCTpaHeH
B THJPOJIM3HOW NPOMBIIUIEHHOCTH. OCHOBHOM HEIOCTaTOK 3TOro crocoda - B
OCTaTKE TMOJy4yaeTcs MHOTOTOHHAXHBIA OTXOJ - JIMTHUH, KOTOpBIA Tpedyer
najapHenIed nepepadboTtku — u3MenbueHus 10 100 MxMm. M3MenbueHHBIH JIUTHUH
MIPUMEHSETCA B KaUECTBE HAIOJHUTENS PE3MHOBBIX cMeceill [D, c¢. 56], HamoaHuTeNs
MIPEMHUKCOB [6, ¢. 81] 1 Ha IpyTHE M.

JlaHHBIN CMOCOO YTUIIM3AIUMU SBJISIETCS TEXHOJOTHYECKHM MHOTO3BEHBEBBIM U
MIOATOMY OYEHb SHEPTOEMKHM.

4.  Jlectpykuus LEJUTFOJI03bI Ty3TU KOHILICHTPUPOBAHHBIMU
MUHEPATbHBIMU KHUCIOTAMHU.

OOpaboTaHHasi TaKUM CIOCOOOM Jy3ra HCIIOJIB3YeTCs B >KHBOTHOBOJCTBE B
KauecTBE KOpMa Ui KPYIMHOTO poraToro ckota [6, c. 96]. Oxnako, u3-3a BBICOKOTO
pacxoja KaTajqu3aTopa M HEPEUIEHHOCTH BOIMPOCA 3allUThl OT KOPPO3UHU JaHHBIN
Croco0 He HalIes MUPOKOTO MPAKTUYECKOTO MPUMEHEHUS.

5. MexaHuueckasi JAECTPYKIUS TOJCOTHECUHUKOBOU JY3TM M €l MOJO0OHBIX
pPaCTUTENIbHBIX MaTepUaIoB A0 pa3MepoB yacTull Meree 100 MkM.

PactutenbHble OTXOMBI SIBISIIOTCS LIEHHBIM IIEJUTIOJIO30COAEPKAIIUM ChIPhEM,
T.K. UMEIOT B cBoeM cocTaBe 10 60 % uesmiono3sl, HO B Ka4eCTBE HCTOYHHMKA
KJIETYATKU MOTYT HCHOJIb30BaThCSl TOJIBKO B JUCIIEPTUPOBAHHOM BHUJE C pa3MepaMu

yactuil meaee 100 MxM.
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MHoruME HCCIIeIOBATENSIMI YCTAHOBJICHA PAlMOHATBHOCTh HMCTOIB30BAHUS
MyKA W3 pAaCTUTEIBHBIX OTXOJOB B KA4eCTBE HAMOJHUTENSI B TPOU3BOJICTBE
MOJIMMEPHBIX MaTepualioB [2, c. 46], kapbuna kpemuus [4, c. 115], tuokcuna Turana,
B3pPBIBYATHIX BEIIECTB, (PUIBTPOBAJIBHBIX 3JIEMEHTOB, KJIEEB, KaTalU3aTopoB [5, c.
73], B TPOU3BOJACTBE CBApOYHBIX MaTepuanoB [5, c. 145]. IlpoaykTel momosna
PACTUTENBHBIX OTXOJIOB MOTYT OBITh HUCIOJIb30BaHbl TAK)KE B CEITLCKOM XO35MCTBE B
KadyecTBe KopMa U yaoOpenus [6, ¢. 87] 1 B Ipyrux oTpacisix HApOJHOTO X035 CTBa.

W3 mpuBeneHHBIX CIOCOOOB YTHUIIM3AIMM PACTUTENIbHBIX OTXOJ0B Haubosee
palMOHAIBHBIM ¥ TIEPCIICKTUBHBIM  SBJISIETCS MEXaHWYECKas JIECTPYKIUSA 10
pa3MepoB yactuil MeHee 100 Mxm [7, ¢. 69].

[[IupoxomMy HCTOIB30BAHUIO MYKH U3 PACTUTENBHBIX OTXOJIOB MPEMSTCTBYET
OTCYTCTBHME HAy4YHO OOOCHOBAHHOTO IMpollecca M 00OpYAOBaHHUSA, MO3BOJISIOIINX
MIPOBOJIUTH JECTPYKIIMIO TAKHMX MaTepUasoB /10 pazMepoB dactuil MmeHee 100 MKM c
MUHUMAJIbHBIMU yJIEJIbHBIMU SHEproszarpaTaMyd Ha wu3MelbueHue. B »Toil cBsizu
pa3paboTka mpoiiecca U OOOPYJIOBAHUS JJIsi U3MEJbUCHUSI PACTUTEIBHBIX OTXOJI0B
SBJISIETCS aKTyaJIbHOU 3a1a4eH.

AHaJ3 CrocoOO0B U3MENIBbUCHUST PACTUTEIBHBIX OTXOOB.

B xumuueckol TeXHOJIOTHH TPOIECC W3MENbUCHUS BKIIOUEH B OOJBITMHCTBO
TEXHOJIOTUUECKNX cxeM. [loka3zarenm METauIOEMKOCTH U DHEPrOEMKOCTH B
amnmaparax W3MeJIbYCHHS OJTHH M3 CAMBIX BBICOKUX, YTO SBISICTCS WX OTIWYUTEIBHON
YepTOM OT JPYTUX aIIapaToB, IPUMEHSIEMBIX B TPOMBIIIUICHHOCTH.

[ToaTOMy uCCeTOBaHMS YUYEHBIX W CIICIMAIMCTOB HAIPaBJICHBI Ha ITOWCKH
MyTed  CHUXEHUS  MaTEepUAJIOEMKOCTH W JHEPrOEMKOCTH  H3MEJIhYaloIIero
000opyI0BaHUS.

C pa3BuTHEM MTPOMBINUICHHOCTH TTOBBIIIAIOTCS TPEOOBAHUS, TIPEIBSIBIIICMBIC K
M3MEJIbUYCHHBIM MaTepuajiaM, TPU ITOM BO3HHKAET HEOOXOAMMOCTh CO3JIaHUS
COOTBETCTBYIOIIETO HM3MEIHYAIONIEr0 000PYI0BaHHUS, MO3BOJISIONIETO MPOBOIUTH
MIPOIIECC U3MENTbYCHUS JIJIS MIOYyYEHUS TPOAYKTOB € 3aJaHHBIMHA TEXHOJIOTHICCKUMHU
napameTpamu. TpeOoBaHus, MPEIbIBIIEMbIE K U3MEIHUYCHHBIM MaTepraiaM, 3aBUCST

OT TCXHOJIOTUHN HUCIIOJb30BaAHUA OTHX MMPOAYKTOB, U OHU MOT'YT OBITH Ppa3INYHBI AAXKE
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IJIs1 OTHOT'O M TOT'O 7K€ B A ChIPbA.
OcHOBHBIE TEXHOJIOTHYECKHE TpCﬁOBaHl/IH, BJIUAIOIIINEC HA HHTCHCUBHOCTD
IMPOBECIACHUA PA3JINIHBIX XUMHYIECCKHUX npomeccosn, K H3MEJIBbYC€HHBIM

MaTepuaJiaM CJIeaAyromme.

IPaHyJIOMETPUYECKUNA COCTAB,;

- yllelbHas MOBEPXHOCTh;

- (dopma vacrui,

- TPOYHOCTH MPOAYKTA;

- CTeNeHb aKTHBU3AIUHA MaTepuaia u Jp.

B 3aBucMMOCTH OT KpYHMHOCTHM KOHEYHOTO MPOAYKTa Pa3IndaloT IpoOiieHne
(pa3mep vacTHIl mociie u3MeNb4YeHus cocTaBisieT 1-250 MM) 1 moMout (pa3Mep YacTHIL
npoaykra 0,01-1 Mm).

B coorBercTBUM ¢ Kiaccupukamuei [7, c. 144] pasiauuaroT cjaeayomme
KJIACChI MIOMOJIA:

- 1pyOsrii (1 -0,1 mm);

- tonkut (0,1-0,05 mm);

- KoJutouJHbIM (MeHbiIe 0,05 Mm).

JIJ1s1 ocylecTBJIEHUsI TOHKOT0 MOMO0J1a ChIMYYUX MATEPHUAJIOB HCIOJIb3YIOT
pa3jiuYHbIe CIOCO0bI U3MeJIbYeHHs], KOTOPble KIACCU(UUIHUPYIOTCS CIeAyI0IUM
oOpazom:

- M0 BUJY NPUIOKEHHON CHJIOBOM HArpy3KH K H3MEIbYaeMOMYy MaTepuany
(uctTupanue, pa3gaBiIMBaHWC, yoap, a TakKKe COYETaHWE OTUX  BHJIOB
HarpyXeHus);

- 1O BUAY OTBOJA H3MEIBUYCHHOTO MaTepuajga W3 30Hbl  W3MEJIbUCHUS
pa3IMyaroT MOMOJI ¢ KilacCu(UKALUE 1 ToOMOJI 6e3 KiaccuuKaimm;

- TI0 COCTOSIHUIO MaTE€pHaJIa PA3JIUYAOT CYXOM M MOKpPBIM MOMOJ. MOKpBIi
Ccroco0 MoMoJa HWCKIIOYEH W3 aHajn3a CYIIECTBYIOIMUX CIIOCOOOB HW3MEIbUCHHUS
PACTUTENBHBIX OTXOIOB, T.K. MPUMEHECHHE HM3MEIBYCHHBIX PACTUTEIBHBIX OTXOJOB
MIPEANOIaraeTcs B MpOU3BOJICTBAX, TI€ HAIMYKE BIIATH HE JIOTYCKAEeTCsl.

Ckoup3siniye, Kocble yaaphl (CKalablBaHUE) YAAISIOT TOJBKO BBICTYIBI (TPaHU U
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VTJIBI), 9TO TPHUIACT YaCTHUIIAM OKPYTIyI0 (opMy, a aOpa3uBHBIA U3HOC TPOUCXOIUT
IpU  HETPEPHIBHOM BO3JCHCTBMM HA TIOBEPXHOCTh YACTHUIIBI MHOTOYHCIICHHBIX
ToYeuHbIX cuil. KomOMHaIusi cKajgblBaHWsS W a0pa3sWBHOTO H3HOCA Ha3bIBACTCS
HUCTHUPaHUEM.

HccnenoBanus, MpoBeIeHHbIE aBTOpaMH paboT [8, c. 67], Takke MO3BOJISIOT
clesaTh BBIBOJ, O TOM, YTO JUJISl MOJYYEHUS MPOAYKTOB TOHKOTO IMOMOJIA, TAKOTO
crocoba M3MeNbueHUs KaK yaap, HEJOCTaTOYHO, W TOATOMY, €ro HEOO0XOAMMO
COUYEeTaTh C UCTUPAHUEM.

[Tpu ynape paspylieHre pacTUTEIbHBIX OTXOAO0B MPOU30MAET BIOIb BOJIOKOH,
T.€. B T€X 30HaX MaTepuayia, KOTOpble UMEIOT HaUMEHBIIYI0 MPOYHOCTH. [Ipu 3TOM
OyJeT Mojy4yeH MPOAYKT PA3IUYHON JTHUCIIEPCHOCTH, UMEIOIIUNA OCTPOUTOJIbUATYIO
dopmy. s mosydeHHs NpoAyKTa Oojiee TOHKOTO TOMOJa IOCJEeAyIolee
HCIOJIb30BaHUE TAKOTO CIIoco0a M3MENbUEHUs KaK yaap HeleaecooOpas3Ho, T.K. IpU
ATOM BO3pacTalOT yeJbHbIE HYHEPro3arpaThl Ha u3MendbdeHue. bosee 3pdexkTuBHO
OCYUIECTBJISATh JajbHEWIIee H3MEIbYEHHE C TMOMOLIBI0 TaKoro crocoba Kak
UCTUpaHUE, TPH KOTOPOM OCTpPbIEé KPOMKH YacTHI OYIyT NPUTYIUISATHCSA, U
MpuoOpeTaTh OBAJbHYIO M IIapooOpa3Hyr (opMy, MpPU ITOM, COOTBETCTBEHHO,
YMEHBIIASCh B pa3Mepe.

OTO TOBOPUT O TOM, YTO TIPH HU3MEIBUCHUU PACTUTEIBHBIX OTXOOB
HEO0OXOMMO COYeTaTh TAKHE CIIOCOOBI M3MENBUYCHHS KaK yJaap U UCTHPAHUE.

B pa6ore [8, c. 103] mnpencraBineHbl pe3yabTaThl MCCIEIOBAHUNA IO
M3MEJIBUCHUIO PACTUTEIBHOTO CHIPbS B IIAPOBBIX M BUOPAIIMOHHBIX MEJIBHUIIAX,
MPUHITUIT JICHCTBUS KOTOPBIX OCHOBAaH Ha BBINICYKa3aHHOM KOMOWHUPOBAHHOM
crioco0e u3MenbueHus. L{enpio 93TUX uccinenoBannii SIBISUIOCH ONPeieTIeHUEe KauecTBa
nomoJia (IUCTIEPCHOCTH W HHEPro3arpaThl Ha €ro OcyllecTBieHue). B kauecTse
M3MENIbYaeMOro MaTepualia UCIOIb30BaUCh JIPEBECHBIC OMIIKH XBOWHBIX MOPOJ C
pasMepomM dYacTull 1-3 MM, BBICYNICHHBIX 10 BiaxHoctu 3-5 % (macc). I[lomon
MPOBOJIMJIM B IIAPOBOWM MenbHUIIE U BuOpoMenbHulle M-100 ¢ oObeMom paboueit
kamepsl 150 1.

B mapoBoii MenbHUIIE APEBECHHY H3MENbYald B MEPUOJUYECKOM PEKUME.
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[Ipu »TOM ompenensiii BIWSHUE BPEMEHU H3MEIbYEHUS HAa 3E€pHOBOM COCTaB
KOHEUYHOTO MpPOJyKTa U SHepro3arparbl. OTMEUEHO, YTO C YBEJIUYCHHEM
POJOJDKUTEILHOCTH U3MENbUYEHUSI pa3Mephbl M3MEIbUCHHBIX YAaCTHI] YMEHBIIAIOTCS
OT 75 MKM MpU TPOJAOIKUTEIBHOCTH u3MenbueHuss 60 MuH 10 13,2 MKM mipu
NPOJOJDKUTENbHOCTH U3MenbueHust 240 muH. [Ipu 3TOM yzenbHbIE YHEPro3arpaThl

KBm*quO 470 kBm*y

n3MeHqaroTcd ot 120 , @ HACBIITHAS MJIOTHOCTH

m
yBeauuuBaetcs ot 185 kr/m® mo 525 xr/me,
N3menbueHne Toro e cbipbsi B BUOpoMenbHulle M-100 ¢ pabounm o6bemMoM
150 1 mo3BONsSET WMHTEHCHU(PUIMPOBATH Mpouecc. Tak NpH yAENbHBIX 3aTparax

*y

kBm
sHeprun 140——— pa3Mepbl YacTull nodayduinu B mpexpenax S50 mxm> a mnpu
m

KBm*y
3arparax 1000 ——— oHu ObLIM paBHBIMH 7 MKM. [Ipu 3TOM HachlliHas MIOTHOCTH
m

Bospocaa or 260 go 560 kr/m®. OrMedeHo, 4to Ha 5(P(EKTHBHOCTH MHpOLECCA
M3MEJIbYCHUS CYLIECTBEHHOE BIMSHUE OKA3bIBAIOT YacTOTA U aMIUIUTYJa KoJeOaHui
MOMOJIbHOM KaMmepbl. ABTOpaMH 3TOW pabOThl 3aMEUYEHO, YTO BHYTPU IMOMOJBHOU
KaMepbl B BUOpPOMENIbHUIIE BBIAECNSETCA OOJbIIOE KOJMYECTBO II€Ijia, KOTOpOe
BeIicymuBaeT matepuan or 50 % mo 3 % 3a 8-10 mwuu. IlpakTHka u3MenbYCHUS
MoKa3bpIBaeT [8, ¢. 151], 4To mpu TOHKOM M CBEPXTOHKOM M3MEJIbYEHUH MaTEPUAJIOB B
IIAPOBBIX U BUOPALMOHHBIX MEJBHULIAX YacTh MOJIBEJECHHOW DHEPrHUH PacXOIyeTcs
Ha HEHY)XHOE€ TNepeu3MeJIbYeHHe MaTepuajia M Ha I[OTepH, CBS3aHHBIE C
MPEBpALICHUEM B TEIIO M OECIOJIE3HBIN U3HOC IIapOB, YTO MPUBOJUT K MOBBIIIEHUIO
HHEPro3aTpaT v CHIKCHHUIO KOA(h(UIIMEHTA MTOJIE3HOTO JACHCTBUSI.

B npOMBIIUIEHHOCTH Ul CEPUMHOIO BBIYCKA JAPEBECHONM MYKH IIPUMEHSIOT
KOMOMHHPOBAHHBIA CIOCO0 M3MENbUCHUS, 3aKIIOYAIOIIUNACA B MPUIOKEHUH K
M3MENIbYaeMbIM YaCTULIAM yIapHOTO (CBOOOAHBIN yJap), UCTUPAIOIIETO HATPYKEHUS
U pe3anus [9, c. 96]. ABTOpBI 3TOW pabOTHI NPUBOJAT PE3YIbTAThl UCCIEIOBAHUN 110
M3MEIBYCHHUIO JPEBECUHBI PA3IMUYHBIMHU CIIOCOOAMM - pa3/aBiMBaHUE U HCTUpaHHE
Ha BaJIbLIEBBIX, KEPHOBBIX U POJMKO-MASTHUKOBBIX H3MEIIbUYUTENSAX, UCTUPAHUE U

CTECHEHHBIM yJIap B MIAPOBBIX MEIbHUIIAX, CBOOOJHBIA yaap B MOJOTKOBBIX
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MEJbHHIIAX, CBOOOJHBIN ynap M UCTHPAHUE B MEIbHUIAX YAAPHO-HCTUPAIOLIETO
JNEUCTBUA. Bompocy MeEXaHMYeCKOM JECTPYKLIHMM Jy3TM CEMSH IOJCOJIHEYHHKA
nocesiieHa pabora [9, cr 76]. Jlysra moxaBeprasach H3MENbUEHUIO CBOOOJHBIM
yIapoM B MOJIOTKOBBIX MeNbHUIAX A0 pasmepoB 100-200 MM mpu yneabHBIX

kBm*y

sHepro3arpatax 100 [IponykT moMoOJa UCIHOJNB30BAJIM B  KAYECTBE

COCTAaBJISIFOLIEH KOMOMKOPMOB JIJIs1 KPYITHOT'O POTraToro CKOTA.

Takol NPUHIUI W3MEIBYEHHUS WCMOJB3YETCSI B CTPYWHBIX W yAApPHO-
IEHTPOOEKHBIX MEJIBHUIAX, W HAIIeNl MIHUPOKOE MPUMEHEHUE B MPOMBIILICHHOCTH,
OJIHAKO BBHUJIY OTCYTCTBHS JJAHHBIX B TEXHUYECKOW JHUTEpaType MO HU3MEIbUYCHUIO
PACTUTENBHBIX OTXOJIOB B CTPYHHBIX W YJIApHO-IICHTPOOECKHBIX MEJIbHUIIAX HE
MPEACTABIIAECTCS BO3MOXXHBIM IPOBECTH CPAaBHUTEIBHBIA aHAIW3  yAAPHOTO
Harpy>keHUsi B COYETAaHMM C CaMOMU3MEIbUYECHHEM C JPYTUMH Croco0amu
n3MenpyeHua. KoHCTpyKIMy MebHUI] YIapHOTO JIEUCTBUSA TOHKOTO TTIOMOJIA.

B nanHol paboTe paccMaTpuBarOTCA TOJIBKO MEIBHUIIBI YJIAPHOTO JCHCTBUS,
SIBJISIIOIIMECS] C HAIlleW TOYKHU 3pEHUs HamOoJiee MEPCIEKTUBHBIM HM3MEIbUYaoIINM
00opyI0BaHUEM JJII TOHHOTO TIOMOJIa PACTUTEIBHBIX OTXO/IOB.

CyllecTBye€T MHOKECTBO KOHCTPYKIMUA W3MEIBbUMUTENEH YIApHOTO JICUCTBHS,
OMMCAaHHBIX B TEXHUYECKOM W mareHTHou Jurepatype. C  pa3BUTHEM
MPOMBIIIUICHHOCTH TOBBIMIAIOTCS TEXHOJIOTHYECKUE TPeOOBaHUS K HM3MEIbYCHHBIM
MarepuanaMm, Mo3ToMy OOOpYyJOBaHUE IO IMOMOJY ChIpbSi CTAHOBUTCA Bce Ooiee
cnenu@UIHbIM, B OCOOCHHOCTH 3TO KacaeTcsl M3MENIbUUTENICH yIapHOTO JeHCTBUS
TOHKOTO MomoJia. B CBsi3W ¢ 3TUM BO3HUKAET HEOOXOAMMOCTH B KJacCH(UKAIUU
naHHoro Tuma obopymoBaHusa. CymecTBYIOT KilacCU(UKAIIMK HW3MENIbUYaloIIero
obopynoBanusi, npennoxxkennpie Cunenko JI. M.[9, c. 108], T'uiio [7, c. 66], Pymndom
[8, c. 88], HO Mo HamieMy MHEHHIO HamOoOJjee IMOJHAs KIaCCU(UKALIUS MEIbHMII
yIapHOTro JehcTBHs mpemioxena beperncom [10, ¢. 117].

CoraacHo 310l KJIacCHPUKALUN MeJTbHUIbI YIAPHOI0 ACHCTBUS TOHKOIO
MOMOJIa MaTEePHAJIOB MOAPA3AC/IAIOTCH:

1) 1o pacmoJOXKEeHHUIO poTopa (TOPU30OHTAIBHBIC HITH BEPTUKAIBHBIC);
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2) 1O TPAaeKTOpPWU JIBFDKCHUS YaCTUI[ HM3MEIhbUuaeMOro Marepuaa
(pamukanbHOE, OCeBOE, TIepUBEpPHITHOE);

3) 1O peryJMpoBaHHIO TOHUHBI TOTOBOIO MpOAYKTa (KiIaccuuKanus B
30H€ pa3Moia MIM BHE 30HBl  pa3MoJla, CHUTOBass WJIM  HECHTOBAs
KJaccuduKaims);

IIpoBeneHHbIl aHAIN3 CIOCOO0B U3MeJIbYEHNSI PACTUTEIbHBIX 0TX010B U
COBPEMEHHOI0 000pYAOBaHMSI IO TOHKOMY MW3MeJIbY€HUI) MATEPHAJIOB
MO3BOJIfAAET C/1eJ1aTh cJieylol[ie BbIBOAbI:

1. HauGosiee mnporpecCUBHBIM CHOCOOOM U3MENBYEHUSI SIBISETCS CIOCOO
yAapHOTO HArpy>XeHus C OJHOBPEMEHHBIM HcTUpaHueM. CBOOOAHBIN yaap
CIIOCOOCTBYET OBICTPOMY pa3pyIICHUIO KPYIMHBIX YaCTHUIl, @ UCTUPAHUE (POPMHUPYET
(dhopMy YacTull, IpU 3TOM OJHOBPEMEHHO YMEHBIIIAs UX pa3Mep.

2.Jlnd CHWXKEHHUS JHEpPro3aTpar Ha H3MEIbUYCHHE PACTUTEIBHBIX OTXOJOB
HEO0OXOJMMO CO3/1aTh MOMOJbHOE 000PYJOBaHUE, OCHOBAHHOE HA COYETAHUM TaKUX
Croco00B U3MEJIbUCHHUS KaK y/Iap U CAMOUCTUPAHUE.

3.Jlmgs  momona pAacTUTENBHBIX OTXOJIOB HEOOXOJUMO MHOTOKpPATHOE
HMMITYJIbCHOE Harpy>KeHHE ¢ MOCJICAYIOIINM €T0 YBEJIMUYCHUEM, MTOITOMY MPOBEICHUE
TaKOTO MPOLECcCa BO3MOXHO TOJIBKO B MHOTOCTYIIEHYAThIX MEJIBHHUIAX YJIAPHOTO
JNEUCTBUSL.

4. ]Ins CHIDKEHMSI HHepro3arpaT HeoOXoAuM OTOOp Menkol (pakuuu Ha
KQXKJI0M CTYTIEHU U3MEJIbUCHHUS.

5.PactutenbHble MaTepuasbl SBISIOTCS HE TEPMOCTOMKUM CHIPHEM, MOATOMY

KaXJas CTYIICHb MCJIbHUIBI JOJIDKHA OXJIAKAAThCH.
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VIK: 621.8
OBI'PYHTYBAHHSI OCHOBHMX ITAPAMETPIB HIEJIEITHOT'O
3AXBATY ®POHTAJIBHOTO HABAHTAJKYBAYA

JIucak Cepriii IBanoBu4

MaricTp, BUKJIa1aq

Booeaok Aprem MuxosaiioBuy,

Kanyka Ouser IMurpoBuY

CTYJIEHTU

BCII MukonaiBcbkuit 6yaiBenbuuii paxouit konemxk KHYBA
M. MukonaiB, YKkpaiHa

AHoTamia. MeToquka TPOEKTYBaHHS OCHOBHUX IapaMeTpiB  poOOYOro
oOnagHaHHs (PPOHTAIIBHUX HaBaHTa)KyBaylB, a TAKO)XK OCHOBHOT'O poO0OYOro opraHy —
KOBIIIa, T0Ope BiJlOMa Ta ONKCaHa B JiTepaTypHUX Jxepenax. OnHaK, HABaHTaXyBaul
MOXXYTh OCHAIIlyBaTUCh PI3HOMAHITHUMU 32 (YHKIIOHAJHUMH MPU3HAYCHHIMHU
poOoUYMMHU OpraHamu, 30Kpema IIeJIENHUMU 3axBaTamu. B cydacHiil mitepatypi He
JOCTaTHRO  PEKOMEHJAIl  1oJ0 iX  paliOHAJBHOTO  MPOEKTYBaHHSA  Ta
B32€EMOY3TOXKEHHS Mk c00010. B poOOTI onricaHO METOIUKY PO3PAXyHKY OCHOBHHUX
BaroBMX, T€OMETPUYHUX Ta KIHEMATHUYHUX TMApaMeTpiB MIEICMHUX 3aXBaTiB [0
HaBAHTAXKYBaYiB.

KuarouoBi cioBa: HaBaHTaXyBady, IICJCMHUNA 3axBaT, BAHTAXKOIIIMOMHICTD,

T1APOLMITIHAP, KIBIIL.

Beryn. OnHokiBieBl (PpoHTaIbHI HaBaHTaKyBadl 3aliMalOTh OCOOJIMBE Miclie
B Oprasizaimii mporecy Mexasizaiii MepeBaHTaXyBAIbHUX pPOOIT PI3HUX Taly3eu
IPOMUCIIOBOCTI. IX BUKOPUCTOBYIOThH [JIsl HEPEMillleHHs Ta IUIAHYBAaHHS 3€MIITHOTO
MOJIOTHA, 3aBAHTAKEHHS CHUIMKHUMH MaTepiajlaMd TPaHCIOPTHUX 3aco0iB, B TOMY
qUCIi 1 Jy1s1 pOOOTH 13 JIMIIKUMU TPYHTAMHU (B LIbOMY BHUIAJIKy €(pEKTUBHO MPALIOIOThH
KOBIII 13 TIPUMYCOBUM po3BaHTaxeHHsM [1]) Ta iH. [[ns pobGoTu i3 mOBromMipHUMH
BaHTaXaMH (TpyOH, KOJOAM, JIicOMAaTepiaid TOIIO) KiBII 3aMIHIOIOTh Ha IIEJICTTHUN
3axBaT. ToMy, Ha eTaml MPOEKTYBaHHS BAXKJIMBUM € BU3HAUYEHHS pal[lOHAJbHUX
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BaroBHUX, TEOMETPUYHHX Ta KIHEMAaTHYHUX [apaMeTpiB HIEJIEMTHOTO 3aXBaTy.

Merta pobotu. Mera poOoTu momsirae B po3poOlli METOAMKH PO3PaXYHKY
OCHOBHHMX TapaMeTpiB  IIEJEMHOr0 3axBaTy JUIsl JIOBITOMIpHHX  BaHTaXiB
(pPOHTATLHOTO HABAaHTAXKyBaya.

Pe3yabtatu gociaimxennsi. KoHcTpykTuBHY Macy mienenHoro 3axsary (1L[3),

m,, (Kr), pPEKOMEHIY€ThCS BU3HAYATH, BAKOPHCTOBYIOUH HACTYIIHY 3aJIEXKHICTh [2]

m =k -m

po up3 po’!

ne K, — Koediuienr, mo BpaxoBye 3miHy macu I3 B MOPIBHAHHI 13 Macoro
6a30BOro po0O4Oro oprany — KOBIIa HOPMaIbHOI MICTKOCTI, mpuiMaeTbes kK, = 1,25
[2]; m;m — Maca KOBIIIa HOPMaJIbHOT MICTKOCTI IPUHHATOTO HaBaHTa)KyBaua, KT.

Ilenennuii 3axBaT y nepeBakKHiid OLILIIOCTI BUNAAKIB CKJIAJAETHCA i3
HACTYIIHUX OCHOBHHX eJieMeHTiB (puc. 1):

—IIEJIENN HUKHBOI,

—IIEJIENN BEPXHBOI,

—TpuBoAYy (T1APOLMITIHPIB).

IHomi, myst migBHIIEHHS €(hEKTUBHOCTI PO3BAaHTAXKEHHS 3aXBaTy 3aCTOCOBYIOTh
JIOIATKOBUM 31IITOBXYBay, SIKUM MOXE MPUBOJUTHUCH B 10 OKPEMUM TIPUBOJIOM, 200
K, 32 PaXyYHOK KIHEMaTHUYHMX 3B’SI3KIB 13 BEPXHBOIO IEJICTION, AISATH aBTOMAaTUYHO
[3].

Posnonin koHctpyktuBHOI Macu I3 mo #oro ckiaagoBUX BUKOHYETHCS
BIIMOBITHO 10 peKOMEeHarii [4]:

a) Maca HIKHBOT Ienend —m,,,

m,, ~055-m ;

0) Maca BEPXHBOI LIeNend — M,
m,, ~0,35-m_ ;

B) Maca npuBoay (T1ApOLMIIHAPIB KEpyBaHHA) — M,
m,=m_ —m, —m,.
Tomi, KOHCTPYKTHBHA Maca MPOEKTOBAHOTO HaBaHTaxyBada i3 II[3 — m_ (kr),
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CKJIaJie

m=m +m_+m_ ,

JAe M ,m = — BiJNOBIIHO KOHCTPYKTHMBHA Maca IIaci i HaBaHTa)XyBaJbHOI'O
oOjafHaHHS TMPUHHATOrO HaBaHTaxyBada (y BIAMOBIZHOCTI 10 TEXHIYHOI
XapaKTEPUCTHKH).

ExcrulyaraniiiHa mMaca NPOECKTOBAaHOTO HaBaHTaxyBada i3 L3 — m_ (kr),

CKJIaJac

m =m +m,

e.m!

Je M — Maca eKCIUTyaTaliflHuX MarepiajiiB (MacTHII, MalMBa, TiAPaBIiYHUX

Ta OXOJIO/KYIOUHX PIIHH).
Po3paxyHOK TreoMeTpUYHHX MapaMeTpiB poOOYoro opraHy — IIEJIEHOTO
3aXBary, 3BOJUTHCS O BU3HAYEHHS:

a) BaHTaXKOIIi IHOMHOCTI — Q ;
0) BEJIMYMHM MAKCUMAJIbHOIO D__ 1 MIHIMQJIBHOIO D _  JlaMETpiB BaHTAXIB,

10 TPAHCIIOPTYIOTHCS.

BaHTaXomiaiOMHICTE  MPOEKTYEMOro  MIEJEmHOro 3axpary — Q  (T)
BU3HAYAETHCS 13 YpaxXyBaHHSIM HECHMETPUYHOTO TMPUKIAJaHHS HABAaHTAXEHb 1
3a0e3ne4eHHs Mpy oMY O€3MEeKH MPOBEACHHS POOIT 3a 3aJIEKHICTIO

Q =075-Q,

ne Q — BaHTaXOMIAMOMHICTL HaBaHTaXXyBaya (BiIMOBIAHO O HOro TEXHIYHOI
XapaKTEPUCTHUKH), T.

Bemmunan D, i D, . (MM) 3 MeTOIO OTpHUMaHHS ONTHMAJIBHOT KiHEMaTHUKU
pPyXy BEpXHBOI Mmiejenu Ta e(EeKTUBHOTO BHUKOPHUCTAHHS MICTKOCTI 3axBary
PEKOMEHI0BAHO BU3HAYATH 3aJICKHOCTAMHU [3]

D.=035-Q;D_ =055Q.

OTprMaH1 3HaYeHHSI OKPYTJISIIOTh 13 KOHCTPYKTUBHUX MIpKYBaHb.

BenuunHy HaOIbIIOT BUCOTHM pO3BAHTAXKEHHA Hpmax (MM), 1 BWIBOTY

KkpaiiHboi KpOMKH 1113 Bjmax (MM), 3aUIIAIOTH 3a3BUYA SK 1 IPU pOOOTI 3 KOBIIEM
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HOPMAaJIBHOT MICTKOCTI.

BaxxnuBum 3aBnaHHsM Ha etari npoektyBaHHA 113 € po3paxyHok cuctemu
KepyBaHHsA. [l 1bOro CckjiIafaeTbcs BIAMOBIIHA pPO3PaXyHKOBA CXeMa MpuU
3aTHCKaHHI BaHTaXYy 13 Dmax Ta Dmin (puc. 1 Ta 2).

Po3paxyHok cuctemMu KepyBaHHS POOOYMM OPraHoM 3BOJUTHCA 0 BUOOPY
napaMmeTpiB TIPOLMIIIHAPIB KEPYBaHHS BEPXHBOIO IIEJIEION0, 1110 3aTUCKAE BAHTAXK.

3a po3paxyHKOBE TOJOKECHHS MPUHAMAETHCS OMyCKaHHS (i3 YIMOBIILHEHHSM)
po0O0YOro oprany 3 BaHTaKeM 0€3 MOMJIMBOCTI MOTO BUCIM3aHHS 13 3aXBary.

PiBHSIHHS pIBHOBaru CUCTEMH MOKHA 3alMCAaTH Y BUTJISII

P, >k

3an. cos !

ne P, — cumm, mo yTpumyloTh BaHTaX B 3axBati; P, — cu, 10

HAMaraloThCsl 3PYIIMTH BaHTaX BIJHOCHO Iejen pobodoro oprany; K = —

koeirienT 3anacy, npuiimaetbes K., = 1,25 [2].

Cuny, 1110 YTPUMYIOTh BAHTAXK B 3aXBaTl, BA3HAYAIOTHCS 3aJI€KHICTIO

P,=P_=n_ P, -f

3a04C 3a04¢ mp !
ne N~ — KUIBKICTb TOYOK 3aTHUCKAHHS BaHTaXy (B 3alieKHOCTI BiJl
KOHCTPYKTUBHOTO BHUKOHAHHS HWXHBOI Ta BEpXHbOI Imienenu); P, — 3ycuiuis

(peakuist) 3aTHCKaHHsA BaHTaxy y 3axBati (muB. puc. 11 2); f  — xoediuient Teprs

MIDXK BaHTQ)KEM 1 3aXBATOM.
Cuny, 110 3pyIIYIOTh BAHTAX MPH HOTO «ITOCA/III», BU3HAYAIOTHCS 3AJIC)KHICTIO
P, :Q" (g +a)’
Je (— HPUCKOPEHHS BLILHOTO HaminHsa, ¢= 9,81 M/c?, @ — IPHCKOPEHHS
«TIOCAIKWy», IPUMacThCa a= 2 M/c2.

Bupinryroun npuBeeHi BUIllEe TpU PIBHSAHHS BiTHOCHO P, , OTpIMaeMo

_k,,-Q-(g+a)

3as1c n . f
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1 — mesena BepxHsi; 2 — miejiena HUKHs; 3 — riAPoOUMJIiHApP
Puc. 1. Cxema 10 BU3HAYeHHS 3yCHLJISI HA IUTOKAX TiIPOMWIIHAPIB KEPyBaHHS

eJIETOI0 MPH 3aTUCKAHHI BAHTAXKY i3 Dmax

Puc. 2. Cxema 10 BU3HAYeHHSI 3yCHJLJISI HA IITOKAX TiAPOUMIIHAPIB KepyBaHHS
1IeJIENO0 MPHU 3aTUCKAHHI BAHTAXKY i3 Dmin
BianosiiHO A0 po3paxyHKOBOiI cxeMu Ha puc. 11 2 MOXHaA BUSHAUUTH 3yCHILIIS
HAa IITOKaX TAPOIMIIIHIAPIB KEPYBAHHS BEPXHbBOIO IIENENo0 P,
>M,=0; P-c+P,  -b=0;
b

Pu = _P3awc T
C
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[1P2)

[Tpu oMy, 3HaueHHS ‘“‘c” TMOPIBHIOETHCS 3a cxemMamMu Ha puc. 1 1 2 Tta
NpUMaeThCs OUIbIIE, TS MMiICTAHOBKHU Y (hOpMYITy AJisi BU3SHAYEHHS P,

Toxmi, 3ycwuis Ha IITOIl OJJHOTO TIAPOIWIIHApa ckiaaae (y BHUIIAAKY

BUKOPHUCTAHHS JIBOX T1APOIUIIIH/IPIB) PM ‘=,

2

Hiametp mopuias — D, (MM) rigpouniiaapa, BU3Ha4a€eThes 3a GopMyIoro [5]

- pHDM : 77214
ne Kk, — koedirieHT HEPIBHOMIPHOCTI PUTUCKAHHS BEPXHBOI IIEIICIIH 3aXBaTy

10 BaHTaxy, npuitmaetbesiK, = 1,25; p — — HOMIHaNBHUIA THCK B Timpocuctemi (3a

HOM

TEXHIYHOIO XapaKTEPUCTHUKOIO MAIIIMHH); n., — 3araneaui KK rigpouwmninapa, 7, =
0,98 [5].

HeoOxigauit xim mroka L, MM, TiIpoHuIiHApa KEpyBaHHS BEPXHBHOIO
IIEJENO0 MOKHA BU3HAYUTH rpadiuHUM CIOCOOOM 3a CXEMOK Ha puc. 3, K
pizuuio BiapizkiB B1C 1 BC, To6T0

L, =B,C-BC.

Puc. 3. Cxema 10 BU3HAYeHHsI HEOOXITHOT0 X0/1y IITOKA TiAPpOuMJIiHApa
KEePYBAHHS BEPXHbOIO LIEJICIOI0
Posmipu BigpizkiB BiC 1 BC oTpumyroTs micisi mornepeaHboi KOMIIOHOBKHU
IIEJIETHOTO 3aXBaTy Ha OCHOBI PO3paxOBaHUX 3HAu€Hb Dmax Ta Dmin, a Takox

HpHﬁHHTOFO KOHCTPYKTHUBHOI'O BUKOHAHHA BCpXHBO.l. ImCJICIIN.
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[Ticna pospaxyHky napamertpiB rigpouwiinapa D, ta L., Horo morpioHo
npuitaata ctangaptauMm 3a OCT 22-1417-79 a6o I'OCT 6540-68, BpaxoByrouu
3HAYeHHS THCKY B T1IPOCHCTEMI MAIIMHH.

BucHoBku. TakuMm YuHOM, TpU BIIOMHX HapaMeTpax MPUIHITOTO
HaBaHTa)XyBaya Ta KOHCTPYKTHBHOI CXEMH IIEJIEMHOT0 3aXBaTy MOKHAa BHKOHATU
pPO3paxyHOK BaroBHX Ta T'€OMETPUYHHUX MapaMeTpiB poOOYOro OpraHy, a TaKOX

nia10paTH ONTUMAJIbHI €JIEMEHTH T1IPOKEPYBaHHS IIPUCTPOEM.
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VIIK 621.311. 1
OILIHKA JIOIIIBHOCTI MEPEBEJEHHS B YKPATHI PO3MOALIbHUX
MEPEXK 6-10 KB HA HATIPYTY 20 KB.

ITomaguenko CBiTj1aHa AHATOJIIIBHA
CTapIInii BUKJIaAa4y

JlepxaBHui 010TEXHOJIOTIYHUHN YHIBEPCHUTET,
Yepusaxk I0pii MutpoBu4

CTYJIEHT

JlepxaBHU 010TEXHOJIOTIYHUN YHIBEPCUTET,
M. XapkiB, YKpaina

Anotamisi: IlpoBenenuii aHam3 00'€KTUBHUX 1 CYO'€KTUBHHX II€pEIyMOB
MIPOBE/ICHHSI PEKOHCTPYKIII Ta MOJEpHI3alli po3noAulbHUX Mepex 6 - 10 kB 3
nepeBeeHHsAM ix Ha Hampyry 20 kB Ta miarBepakeHHS JESKUX AaCHeKTIB
pO3paxyHKaMH.

KuarouoBi caoBa: Butpatu eneprii B Mepexi 20 kB, koedimieHT 3amacy

MIITHOCTI 130711111, BTpaTa eHeprii

B Vkpaini 3a tpuauars poki 3 1991 poky BinOynucs 3HayH1 BIIXWICHHS Bij
MOYATKOBUX IMPOEKTHUX YMOB MOOYIOBU pO3NOAUIBHUX Mepex 6-10 kB, ocobmauBo
CUIBCHKHX: 3MEHIIMJIOCh CIIOKMBAHHS €JIEKTpU4YHO1 eHeprii 3 280 mupa. kBT. ronun
1o 140 ... 130, a B cimbcbkoMy rocrogapctsi 3 12,8 1o 3,4 ... 3,6 mapa. kBT. rogus,
3MEHIIMIIACSA KUIBKICTh BUPOOHMYMX CIIOXKHMBaYIB 1 crioxuBayiB [-if ta II-i kareropiii
32 BUMOTaMU JI0 HaJIIHHOCTI, 3MEHIINUIIOCH KIJIbKICTh CUTBCHKUX HACEICHUX MYHKTIB 1
YHCIIO CHOXHUBAYiB, 10 3a0€3MeuyloTh COLlajdbHYy 1HPPACTPYKTYpy B CLIBCHKIN
MmicueBocTi. CrnoxuBul cuiioBi TpaHchopmaropu miactanmii 6-10 / 0,4 kB, Ta i
patiorsi 110-35 / 10 kB matoTh HU3bKHI KOS(DIIIEHT 3aBaHTAXKECHHS TIPU 30€PEKEHHI
BCTAHOBJICHOT TMOTYKHOCTI, IO MPU3BOAUTH JO0 3O0UIBIICHHS TEXHIYHUX BTpaT
€JIEKTpOEHEePTrii 1O BIAHOIICHHIO 10 KOPUCHO BHpoOieHoi[l, c¢. 3]. 3a pganumMu
MiHictepctBa Enepretuku VYkpainu Omm3bko 50% enmekTpomepexk moTpeOyroTh
KallpeMOHTY, PEKOHCTPYKLIi Ta MOBHOI 3aMIHM 4Yepe3 iX 3HAayHy 3HOILEHICTh Ta
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XpOoHIYHE HeAO(DIHAHCYBaHHS POOIT 3 OHOBJICHHS €JIEKTPUYHUX MEPEX. 3HOIICHICTh
OKpeMoro oOJaJHaHHS EHEPreTUYHO1 1H(QPACTPYKTYpH MACSIKUX paHOHIB JOCsTae
70%. IlpwuiiiioB yac MPOBOAUTHU TI00ATBHY PEKOHCTPYKIIIO PO3MOAUTIEHUX MEPEXK,
3HOC OOJIAIHAHHS SIKUX JOCSIT KPUTHYHOI MexXi [2, ¢. 1] 3 METOI MOoJanbiioro
CTBOPEHHSI CTPYKTYPH PO3YMHHUX €JIEKTPUYHUX Mepex. B panuii yac cymaphHa
JOBXKWHA TOBITPSAHUX po3nojauibHux JiHiH 10 kB 1 6 kB cTaHoBUTH OJU3BKO
276912km [3, c. 17].

SIk moka3sye CBiTOBHH J0CBi, mepexia Ha HOMIHAJbHY 20 kB npu3BoauThH
10 3HAaYHMX nmepesar [4, c. 30]:

— 301IBIIEHHS TIPOITYCKHO1 3JaTHOCTI, 0€3 3MIHU Nepepi3y MPOBOIIB;

— 3MEHILEHHS 3arajibHoi ToBXUHU Mepex 0, 4 kB;

— 3MEHIIICHHS BTPAT HAPYyTH B MEPEkKax;

— 3HMKEHHS TEXHOJIOTTYHUX BUTpPAT €JIEKTPOEHEPrii Ha ii nepenauy;

— HiABUILEHHS HaJIHHOCTI €JIEKTPONOCTaYaHHs CIOKHUBAYIB €JIEKTPUYHOI
€Heprii;

— PO3BAHTAXKEHHS PO3MOAUTHHUX MPUCTPOiB 6 — 10 kB 1 ycyHeHHs HecTaul
MOTY>KHOCTI B IIEHTPaX JKUBJICHHS Ta CTBOPEHHS pPe3epBY MOTYKHOCTI;

— MOKPAIIEHHSI TOKa3HUKIB SKOCTI €JIEKTPOIIOCTaYaHHSI.

TakuM 4YuHOM, MAalwTh Micle OO0'€KTMBHI 1 CYyO'€KTUBHI TEpPEeIyMOBH
MIPOBE/ICHHS PEKOHCTPYKIIlI Ta MoOJepHi3alii po3noauibuux Mepex 6 - 10 kB. 3a
MUHYJIUH Yac MOXJIMBOCTI TEXHIYHOIO OCHAIICHHS MEpeX NepCleKTHBHUMU
HOBAI[ISIMH 3pOCIia, IO CHpHUs€E TMPOBEICHHIO MOJEpHi3allii. 3aBOIU BHITYCKalOTh
0araro HOBMX MarepiaiiB, 110 BOJOJIIOTh KpallUMH  XapaKTePUCTUKAMHU:
CTPYMOTIPOBIIHICTh MPOBITHUKIB, €JICKTPUYHOIO MIIHICTIO 130111, HAAIHHICTIO 1
JOBTOBIUHICTIO KOMYTAllIMHUX arapaTiB, TaKUX K BakyyMHi BuMukadi 35-10 kB,
Oararo(yHKIIIOHATBHI peNelHl 3aXUCTH, 3acO0M 3B'SI3Ky, aBTOMATHYHI CHUCTEMU
KOHTPOJIIO Ta OOJIIKY CIIO>KMBAHHSI €IEKTPUYHOT eHeprii. BeayThcs HayKoBO-I0CH1AHI
poOOTH BU3HAUEHHS TEXHIYHUX BTPAT €JIEKTPOCHEPTil B pealIbHOMY 4aci.

Buxonanust pekoHcTpyKIlii enexktpuanux mepex 110-35/ 10 (6) kB motpedye

SHAYHUX TPOHMIOBUX BHUTPAT 1 TOB'I3aHE 3 IMPOBCACHHAM aHaJIiSY 1 BUKOHAHHS
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0aratb0X pO3PaxXyHKIB TIOB'S3aHUX 3 BHUSABJICHHSIM YWHHUKIB HEBIAMOBIIHOCTI
cygyacaum Bumoram IIYE, IITEE, IITh, Hopm, cTtanmapTiB 1moa0 poObOTH cCHCTEMHU
€JIEKTPONOCTAaYaHHS Ta OKPEMHX i1 €JIEMEHTIB.

i po6oTH BKJIHOYAIOTH TAKI HATIPAMKH:

— TMEpeBIPKM MEXaHIYHOi MIIHOCTI OMop, MPOBOIIB, TpaBepc 1 1HII
BIJIMOBIAHOCTI KJIIMAaTHYHUM YMOBaM;

— MPOBEACHHSA PO3paxyHKIB [0 BU3HAYEHHIO IIIOYMX JCHHUX 1 BEYIpHIX, a
TaKOX MPOTHO3HUX HABAHTAXEHb: CIIO’KMUBAYIB, B JIIHISX 1 MIJCTAHIIAX;

— BHU3HAY€HHS MapaMeTpIB PI3HUX PEXKHUMIB pPOOOTH CHUCTEMH, TaKHUX SK:
BIIXWJICHHS HANPYTH y CIIOXKMBAdiB, BTPAT HANPYTH, TEXHIYHUX BTPAT EICKTPUIHOI
EHeprii;

— TPOBEJICHHA PO3PAXYHKIB MO BHU3HAYEHHIO MAapaMeTpIB PI3HUX PEXHUMIB
poboTu  cuctemu: pOOITHHKIB, MiCIgaBapiiHUX, aBapiiHUX, PEMOHTHUX,
HEHOPMAJIbHUX;

— BHOOpY Cy4YaCHHX CHCTEM OOJIIKY, KOHTPOJIO CIIOXKMBAHHS €JIEKTPUYHOI
€Heprii, CUCTEM peJIeHOro 3aXUCTy, MPOTHABAPIMHOI aBTOMATHUKH, 3aXHCTIB BiJl
aTMOC(EpHHX 1 KOMYTalIHHUX MEPEHAIPYT;

— TIEPEBIPKM BUKOHAHHS BHUMOT HQIIMHOCTI €JICKTPONOCTAYaHHS Ta SIKOCTI
EJICKTPUYHOI €HEeprii 1 BHECEHHS KOPEKTUB B MOOYOBY CUCTEMHU Yy BIJIMOBIIHICTH 0
BHMOT

JI0 TEXHIKHM 0€3MeKU, EKOJIOT1YHOT 0e3neKr, KOM(DOPTHUX YMOB;

— PO3paxyHOK TEXHIKO-€KOHOMIYHUX IMOKA3HMKIB, IO BU3HAYAIOTHCS MO0
PEKOHCTPYKIIi Ta MPOBEACHOT MOJIEpHI3allii B CUCTEM1 €JIeKTPOIIOCTa4YaHHs, B TOMY
YUCIT 1 pO3MJISIy BapiaHTiB BUOOPY HAnpyru cuctemu [1, c. 4].

[Ipy BupilIeHHI 3aBAaHb PEKOHCTPYKII OO'€KTUBHUM CTa€ THUTAHHS
OTpUMaHHs OUIBIIOTO MPUOYTKY 3a pPaxyHOK 3MEHILIEHHS KIHIEBUX BHUTpaT, IO
BKJIFOYAIOTh TPU CKIIAJOBI: TaJMBHY, EKCIUTyaTallliHy Ta BUTPAT Ha PO3MOILT
€JIEKTPUYHOI EHEePrii.

OpHuM 3 HaNPSIMKIB MIOAO 3HIDKCHHS KIHIIEBUX BUTPAT € MUIAX 3MEHIICHHS

BTpaT €JIEKTPUYHOI EHeprii MpH i TpaHCIIOPTYBaHHI.
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Pimenns, copsiMOBaHI Ha 3HI)KEHHS TEXHIYHUX BTPAT EJIEKTPUYHOI €Heprii
icHyrounx mepex 6-10-35-110 kB npoBoasThCs ipu poO3TIIsii 3aBAaHb:

— 3aMIHU HEJIOBAHTAXKEHUX a00 MEPEBAHTAXKEHUX CUJIOBUX TPAHCHOPMATOPIB
6 -10/ 0,4 kB, 06 ix poOoTa BiMOBiJaIa EKOHOMIYHUM IHTEpPBaIaX HABAHTAKCHD B

peagbHOMY 1 TPOTHO3HOMY IMEpIoAax;

— 3aMIHHU MEPETUHY MTPOBOIB HA JIPOTH KPaIoi MPOBITHOCTI;

— ontuMizanii KoHpiryparii JiHii, 3aMiHA TpacH, CKOPOUCHHS TOBXUHU JiHIH;

— YTOYHEHHS €KOHOMIYHO OOIPYHTOBAaHMUX MICIb YCTAaHOBKM pPallOHHHMX
TpaHc(OpPMATOPHUX IT1ICTAHIIIH;

— ONTUMI3allii TOYOK PO3PHUBY MAriCTPaJbHOI YAacTUHU JIIHIK (YMOBHO
3aMKHYTHUX) B3a€EMHOPE3EPBYEMUX, paHillIe MOOYJOBAHUX 3 METOK0 BUKOHAHHS BUMOT
JIO HaJJIMHOCTI;

— YCTaHOBKU B MEpEX1 I'PYNOBOI Ta 1HAMBIAYaJIbHOI KOMIIEHCAI[ll PEaKTUBHOI
eHeprii;

— BUKOPHCTaHHS MPHUCTPOIB IIEHTPATI30BAHOTO 200 MICIIEBOTO DPETYIIOBAHHS
HaIpyTH Ta 1HIINX 3a]1a4.

OpHak 3 BUIE HaBEIEHUX MUTaHb, HA HaIly AYMKY, B YKpaiHi BUOAIO 3
po3risAy npobiieMHe 3aBJlaHHS TIEPEeBOAY PO3NOAUIBHUX Mepex Ha Hampyry 20 kB.
VY konmumabomy CPCP cranpapt Hanpyru 20 kB BBenmenuii Ha mouyatky 60-X pokiB
MUHYJIOTO CTOJITTS 1 BrnpoBajpkeHuil B Ilpubantiiicbkux kpainax - Jlatsii, JIuTsi,
Ecronii. 3actocyBanns Harpyru 20 kB no3Bosisie ckopoTuTi uncio Tpanchopmartii i
THM CaMUM 3HAYHO 3MEHIIUTH BTPATH MOTY>KHOCTI 1 eHeprii. B Ykpaini niaisraioth
nepexony Tpanchopmari 110/10, 35/6, 35/10, 10 / 0,4 na tpancdopmari 110/20,
35/20, 20 / 0,4. Tpanchopmartis 35/20 moxxke OyTH pO3TIsHyTa $K BaplaHT
€KOHOMIYHOTO MOPIBHAHHS 3 TpaHncopmariero 35 / 0,4 kB.

[lepeBarn mepexony Ha TpaHchopmariito 20 kB MoxiauBi 1 4epe3 Te, IO
po3po0JieH] 1 BHIIyCKalOTbCA Jierki BakyymHi Bumukaui tuny PBA / TEL,
pEeKJIoy3epHr, a TaKOX 130JISITOPU JIiHIMHI, OMOPHI Ta 1HIIOTO MPU3HAYEHHS PI3HOTO
TUITYy TMIiJIBUIIEHOT CTIMKOCTI O aTMOC(EPHHX 1 KOMYTAIIHHUX TMEepeHanpyr, 10

CIIpHsI€ TIPOBEJICHHIO MOJIEPHi3allii MEPExi.
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ExonomiuHa mOMUTBHICTE TepeBeneHHs Mmepex 6-10 kB na nampyry 20 kB
BHU3HAYAETHCS TAKUMH MMO3UTUBHUMHU (HDaKTOPAMHU:

— 3MEHUICHHSI TEXHIYHUX BTPAT €JIEKTPUYHOI €HEprii Ta BUTPATU MEPBUHHOTO
na-

J1Ba BUTPAYaA€ThCs HA KOMIIEHCALIIIO [IUX BTPAT;

— 3MEHILUEHHS KaliTaJbHUX BHUTpPAaT 3a paxyHOK CKOPOYEHHsS Yucia
TpaHcopmarliii, KUIbKOCTI TpaHC(OPMATOPHUX MIJICTAHIN sike BiAOYBaeThCs 3a
PaxyHOK 30UIBIICHHS pajilyCcy eJIeKTpornepeaadi;

— M1JIBUILEHHS HAA1MHOCTI €JIEKTPOIIOCTAYaHHs 32 PAXyHOK BUKOHAHHS IMOBHO1
aBTOMATHU3allll PO3NOAUIBHUX MEpPEX NUIAXOM CEKIIOHYBAaHHA 3 BUKOPUCTAaHHSIM
Majora0apuTHUX BaKyyMHUX BHMHKauiB, 0araTo(QyHKIIOHATHHOTO peEJICHHOro
3aXHUCTY, 3aCTOCYBaHHS 3aco0IB 3B'SI3KY CHCTEM KOHTPOJIIO, OOJIKY CIOXKMBAaHHS
€JIEKTPUYHOI €HEPrii Ta PeryJIIOBaHHS €HEPreTUYHUX MOTOKIB;

— 3MEHIUEHHS TEXHIYHUX BTPAT 3@ pPaxXyHOK 3aCTOCYBaHHS T'PyHOBOi
KOMIICHCAIllI PEAaKTUBHOI MOTYXXHOCTI 3 J00OBUM PETYIIOBAHHIM MOTYXHOCTI
KOHJICHCATOPHHUX OaTapeii, BCTAHOBJICHUX Y PO3MOALTLYMX Mepekax [3, c. 3-6];

OpnouacHe nepeBefeHHs1 Mepexi 6-10 kB Ha Hanpyry 20 kB Ta ckopodeHHs
tpancopmariii 35 / 6-10 kB, 10 / 0,4 kB na tpanchopmamiro 110/20 1 20 / 0,4
BUMAaraTuMe 3HaYHHMX KamiTaJIbHUX BUTPAT 1 4acy.

HeoOxigHo mnepeOyayBaTH Oarato TEXHOJIOTIYHMX MPOLECIB Ha 3aBOJAX,
MOB'I3aHUX 3 BUPOOHUIITBOM €JIEKTPUYHOI anapaTypHu.

B ymoBax ekcrutyararii npoBecTH NepeBIpKU BianoBigHoOCTI 3rigHo 3 IIYE [6,
c. 139] nmomycTUMHMX 130JIALIIHUX BIJACTAHEH EJIEKTPUYHMX arapaTiB BIIKPUTHX
posnoautbHux npuctpoiB (BPII) i 3akputux posnoainbaux mpuctpoi(3PII).

Hampuknan, B skocTi mNOpiBHSAHHA (TaOnuus 1) HaBeoeHI TpU OCHOBHI

JIOITYCTHMI
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Taoauusa 1
HaiimeHnui BiicTaHi BiJg cTpyMOBey4nX 4YacTUH 10 pi3HuX ejeMeHTiB B P IT i

3PII B cBiTJIi, MM.

HaiimenyBaHHs BPII 3PII
BIJICTaHI1 o 10 kB 20 kB 6/10 xB 20 kB
Ap-s 200 300 90/120 180
Agp-¢ 220 330 100/130 200
Agpx 240 365 110/150 220

MiHIMaJbHI BiAcTaHi Juist Hanpyr 6, 10, 20 kB: da3a - 3emns (44-5), dpaza - paza
(Ap-¢) 1 MIDK KOHTAKTaMU HEPYXOMHUH - pyXoMuit (Ap-) 1t mepexi 6, 10 i 20.

VY 3BI3Ky 3 TUM, 10 B OUIBIIOCTI BUMNAJKIB BHCOKOBOJBTHA araparypa
BUTOTOBJISIETbCS TaKUM YMHOM, IO YTBOPIOETHCS HEOJHOPIJIHE EJNEKTPUYHE IOJIE,
BEJIMYMHA MPOOMBHOT HAIPYTH MK (pa3aMy 3MEHITYETHCS.

Bunpo6yBanbHa Hanpyra npomMucioBoi yactotu 50 I'ii npukiianiena npoTsarom
1 xBunuHY, 3rigHo 3 [IVE [6, c. 139] mae 6ytu: Uyee) =32 kB, Uyco) =42 kB, Uyco)
=65 xB.

Po3paxyHkoBa BelMuMHA MPOOUBHOI HAPYT'HM HEOJAHOPIAHOTO EJIEKTPUUYHOIO

1oJIsl BU3HavYaeThes 3a opmysioro (1):
U,=10+35-L B (1)

ne L - 13oms1iiiHa BiACTaHb, CM.
Koediuient 3anacy mitHocTi i30msuii jist Hanpyr 6, 10, 20 kB, nanpuknan,
MIXK Aqb-3:

Ups 10+35-20 80

80 10+35-20
U 32 32

42

10+3,5-30

K, = =1,76.

2,5, K, 19, K,

uc6

[Tpu mepesenenni mepexi 6-10 kB Ha nHanpyry 20 kB koeditieHT MIIHOCTI
1307151111  3HMKYEThCSl 1, Hampukian, s mepexi 10 kB i#ioro BemnumHa Oyne
nepedyBatu B Mexax 80:65 = 1,23. Tomy Bcs 130JIALisl MEpeXi MOBUHHA OYyTH
repeBipeHa BiamoBiaHO 10 BUMord ITYE 1010 HaliMEHINX 130 IMIIHHUX BiJICTaHEH.

[Ipn mepeBencHHI CIEKTPHYHUX MEPEK Ha BUIINY HAMPYry 3MEHIIYIOTHCS

BTpAaTHU €JEKTPUYHOI EHEeprii.
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Hanpuknan, sSKmo B34TH, MO MO JiHIi PI3HUX KJACIB HANPYTH, ajle OJHOTO
omopy, OymemMo TmepefaBaTd OAHY 1 Ty X TOTYXHICTh, TO 3MECHIICHHS BTPATU
€JICKTPUYHOI eHeprii MPOMOPIIHHO CIIBBIAHOMICHHIO (2):

AW, _U; ,

AW, ~ U2 (2)

ne Ul, U2 - mvanpyra BiJIMOBIAHO HIJKYA 1 BUIIIA;
AW,, AW, - TexHi4YHI BTpaTH €HEPrii HIKYOTO 1 BUIIOTO KIIACIB HAIIPYT.

Takum ymHOM, mpu mepexoai 3 6 kB wa 20 kB BTparm eHeprii B JiHii
3MeHIyoTbes B 11,1 pasu, a mpu nepexoni 3 10 kB Ha 20 kB - B 4 pa3u.
KO po3rIsAAEThCSl CUTYAIlisSl, KOJU 3MIHIOIOTHCS JIOBXKMHA JIiHIT, MaTepial

MPOBOJIIB, MEPETUH, TO 3MEHIICHHS BTpaT EJEKTPOEHEPrii BU3HAYAETHCS 32

dhopmyoro (3):

2
12 ]2
-3 1 2
oW, =AW, -AW, =3-10"-p-L-t-| =—=——=| | (3)
Fl I:2
Jie p - MATOMUM o11ip rpoBoaa, OM-M;
L- moBxxuHa JTHII, KM;
t - yac poOOTH 3 BIATIOBITHUM HaBAaHTAXKCHHSM, TOJI;
l1, Iz - MakcuManbHI HaBaHTa)XEHHsI JIIHII B H)KHBOMY 1 BEPXHBOMY KJIaci

HAIIpyT;

F1, F> - mepetun nposoa, MM>

Hexaii, Hanpukiiag, B nepmomMy BapiaHTi Hampyra 6 kB, HaBanTaxeHHs 200
kBt, COS®@= 0,8, mposix A25, gac pobotu - 1000 roaus, ToBXKHHA TiHIT - 4 KM.
[TepeBenemo mepexy Ha Hanpyry 20 kB.

Brpatu enextpoeneprii B jiHii 6 kB:

3
AW, =3-107° -1/ -p-é-t =3.107°.24%.0,029- 42150 -10° = 8018 kBt rox
Brpatu enexrpoeneprii B miHii 3a Hanipyru 20 kB:

3
AW, =3-10°-7,2?-0,029 - 410

10° = 721,6 Bt roj

Sk Oyno 3a3HauyeHO paHilie, npu nepeseneHH1 Mepexi 6 kB Ha nanpyry 20 kB
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TEXHIYHI BTPAaTU €JIEKTPOeHeprii 3MeHIIyloThes B 11 pasiB, TOOTO

AW, 8018
AW, 7216

=111paszis.

B Takux ke MpOMOpIIAX 3MEHIIYEThCS BUTpaTa MEPBUHHOTO MalvBa, IO
BUTPAYAETHCS HA KOMIICHCAI[II0 TEXHIYHUX BTpAT €Heprii. Ko B34TH 10 yBaru, mo
OUTOMI BUTPATH YMOBHOTO MajiMBa Ha BUPOOHULTBO OAHI€] KBT'ron CTaHOBIATH
0,364 xr y. 1., TO /Ui HAIIOTO MPHKIaLy, 3a Hanmpyru 6 kB s koMmmneHcarlii BTpar
BUTPAYAETHCSI YMOBHOTO aJINBa!

AB, =AW,-b-n=8018-0,364-0,9=2,6 m y. n.

[Ipu nepeBeaenHi mepexi Ha 20 kB momarkoBa BUTpaTa yMOBHOTO MaJIMBa:
AB, =721,6-0,364-0,9=0,236 m y. n.

[Tpu Bukopucransi Hanpyru 20 kB pazaiyc enexrponepenadi 301IbIIATHCS, a
yucio paioHHUX TpaHchopmaTopHux miactanmii (PTII) 3menmmuThesa. Paniyc
elekTpornepenadi po3noaiibHoi Mepeki PTII Bu3HauaeTsest 3a popmysioro (4) [7, c.
327]:

10-AU,%-U,
= , KM
\/§'P'jnp'kp'§

ne AU, % - nonyctumi BTpaTu Hanpyru B JiHii, % ;

R

(4)

U, - HomiHanbHa Hanpyra , KB;

p — IUTOMHUIA omip mpoBoxy, OM: MM?/KM;
jn p - IPUBENIEHA TYCTUHA CTPYMY, A/MM?;
k, - Koe(ilicHT KPUBOJIIHIKHOCTI TPaCH;

& - KOoedIUIEHT 3MI