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Yukhymenko L.
Candidate of Biological Sciences, Associate Professor
Ukraine, Taras Shevchenko National University of Kyiv

INDIVIDUAL FEATURES OF HEART RHYTHM AND ELECTRICAL RESISTANCE OF THE SKIN
IN CONDITIONS OF SENSORY-MOTOR REACTION IN PEOPLE WITH DIFFERENT LEVEL OF
FUNCTIONAL MOBILITY OF NERVOUS PROCESSES

Abstract.

During sensory-motor response, it was found that in the subjects with high level of functional mobility of
nervous processes (FMNP) compared with its low level, the indicator of total power of all components of the heart
rate spectrum (HR) was significantly higher (p <0,05). The smallest changes in the amplitude of electrical re-
sistance of the skin, hence the lower vegetative reactivity is recorded in individuals who had a low level of FRNP

compared with its high level.

Key words: functional mobility of the nervous processes, heart rhythm, electrical resistance of the skin, sen-

sory-motor response

Introduction The problem of the relationship be-
tween the features of vegetative reactivity and typolog-
ical peculiarities of higher nervous activity (HNA) of a
person is relevant to many aspects of modern physiol-
ogy, psychology, medicine, ergonomics and organiza-
tion of work [1]. It is known that the disruptions in the
work of conjugated systems, primarily of the brain and
heart, is the result of strains of the leading regulatory
mechanisms of the autonomic nervous system (ANS)
and the central nervous system. [2, 3]. Therefore, the
study of individual peculiarities of vegetative status is
decisive for the assessment of the adaptive capacity of
the organism under different conditions: performance
of professional duties, unpredictable behavioral situa-
tions, psycho-emotional stress, intense intellectual, in-
formational, sensory loading, etc. [4].

Goal The goal of this research is to reveal regular-
ities of the influence of the individual level of FMNP
on the vegetative reactivity of the human organism.

The object and methods of the research The
study was attended by 107 practically healthy men aged
18 - 22 years. The level of FMNP was determined by
diagnostic computer system "Diagnostic - 1M" on indi-
cators of speed and quality of information processing in
the mode of "imposed rhythm" [5].

The features of the vegetative status during
sensory-motor response to a moving object [6], as in
the baseline conditions, were determined by the method
of electrocardiogram (ECG) on the Cardiolab + device
(Kharkiv, Ukraine) on the parameters of the heart
rhythm spectral analysis (HR) [7].

Simultaneously with the registration of the heart
rate variability HRV, during the sensory-motor re-
sponse to the moving object, polygraphs were fixed us-
ing the computer polygraph "Axciton" (USA), with the
simultaneous recording of the results on the computer
ACER (polygraph examiner — O.P. Pustovit, Cherkasy
town). Individual adaptive mechanisms of the body
were evaluated according to the parameters of the sinus
rhythm and the skin-galvanic reaction (according to
changes in the electrical resistance of the skin). The re-
sults were processed using parametric statistics meth-
ods, with the detection of reliable differences between
the obtained data on the Student’s t-criterion and non-
parametric statistics with the definition of the Mann-
Whitney Criteria for Excel-2010 and STATISTICA 6.0
for Windows.

Results of the research and its discussion After
installing the individual indicators of the FMNP and
HR, all individuals according to the level of the FMNP
were divided into three groups: with high, medium and
low its level. During the sensory-motor response to a
moving object, individuals with high levels of FMNP
showed the highest accuracy of reactions no more than
15.0 ms. People, with average and low levels of inves-
tigated properties of FMNP demonstrated the accuracy
of reactions of 25.5 ms and 37.8 ms accordantly. The
study of spectral characteristics in the conditions of a
rest didn’t reveal any significant differences (p> 0.05).

On the contrary, the comparison of the HRV indi-
cations of people with different levels of FRNP, ob-
tained in conditions of sensory-motor response to a
moving object, revealed differences in the mechanisms
of cardiac regulation (Table).
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Table

Characteristics of the heart rate obtained in conditions of sensory-motor response to a moving object and
its reliability in individuals with different functional mobility of the nervous processes

Investigating metrics Level of functional mobility of the nervous processes
(ms?) high medium low

TP 3307,0* 1756,2 1026,0
(5232,6; 4730,7) (2438,1; 2239,2) (1221,3; 931,5)

VLE 1835,7* 802,1 569,2
(1856; 1748) (1118,8; 847,3) (384,4; 321,3)

LF 714,6 482,3 276,7
(1270,5; 778,2) (598,2; 492,6) (791,4; 596,8)

HF 756,7* 4718 180,1
(1228,1; 812,2) (412,8; 333,6) (196,3; 164,5)

Note: * - reliability of difference p <0.05 of the individuals with high and low level of FMNP

In people with high level of FMNP, higher total
values of total spectrum (TP), respiratory (HF), vascu-
lar (LF) and humoral-metabolic (VLF) modulation
were recorded than those with a low level of investi-
gated individual-typological properties of HNA. On the
contrary, in people with a low level of FMNP, sensory-
motor responses to a moving object showed less dis-
tinct changes in the autonomic regulation of the heart,
resulting in relatively lower values of TP, HF, VLF
(p <0.05) and LF. Indicators of persons with an average
level of the FMNP occupied an intermediate position
between the quantitative values of the surveyed ex-
treme groups.

Analysis of the fragments of the polygraphs of in-
dividuals with different levels of FMNP, demonstrating
the deployment of the autonomic response to the inac-
curacy assumed during the sensory-motor response
(untimely stop of the cursor), revealed differences in
the electrical resistance of the skin (ERS) of people. It
should be noted that the performance of any motivated
task is always accompanied by an appropriate emo-
tional component due to the activity of the sympathetic
department of the HNS [8]. To characterize the dynam-
ics of electrical activity of the skin, accompanied by in-
accuracies in sensory-motor response to a moving ob-
ject, we proposed to use the individual index of quali-
tative changes in the amplitude of electrical resistance
of the skin (ERS). In our opinion, the individual index
of amplitude (l.) of ERS will help to improve the as-
sessment of the range of vegetative reactions.

It is known that the index is an indicator, which is
defined as the ratio of one value to another, which may
reflect a certain state of the investigated trait [9]. Tak-
ing into account that in each person the initial amplitude
ERS and amplitude, recorded in the situation of another

error, we have formulated a simple chain index. He re-
flects correlation of the corresponding levels of ampli-
tude ERS. The introduction of the calculated individual
index simplified the analysis of comparison of actual
indicators of vegetative reaction:

la = (A1/ Ag)-100 %,

In this case I, is the ratio of the amplitude levels of
the ERS that characterizes the index; A; is comparative
amplitude level (the level that is compared with an-
other); Ao is the output level (the level with which the
comparison is made).

So, in order to calculate the individual index of the
amplitude of ERS, we found the ratio of the comparable
level of the amplitude of the ERS to the output and ex-
pressed it in percentages with an accuracy of 0.1%.
Since the initial level (for each case) was equated to
100%, the difference between the obtained index and
100% described the relative magnitude of changes in
the amplitude of the ERS. The same index also deter-
mined the absolute change in amplitude as the differ-
ence between a numerator and a denominator of the in-
dex:

Ai=A1—An

It is known that under stress, a decrease in ERS is
observed [10, 11]. The study of the dynamics of ERS
amplitudes in each group during the admission of the
error indicated that, unlike persons with middle and low
levels of FMNP, individuals with high levels were
characterized by a higher degree of excitation and
changes in ERS. Figure 1 shows the individual variants
of ERS dynamics, obtained on the basis of taking into
account all situations of false reactions separately for
each surveyed, depending on the level of FMNP.
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A B

Fig. 1 Median of the electrical resistance of the skin of persons with high (A), medium (B) and low (C) level of

functional mobility of the nervous processes in the initial state |:| and after a false reaction .

The calculation of the individual indexes of the
amplitude of ERS for the persons with different levels
of FMNP allowed detecting differences in the relative
changes of ERS during the autonomic response. Thus,
the individual index of qualitative changes in the am-
plitude of the ERS of the surveyed with a high level of
FMNP was:

la=(2,1/9,5)-100 %; .= 22,1 %

For individuals with an average and low level of
FMNP, I, was 57.5% and 83%, respectively.

Under these conditions, the absolute changes in
the amplitude of ERS in persons with a high level of
FMNP occurred on:

Ai=A-Ao=21-95=-74

Consequently the decrease in the amplitude of
ERS in these individuals compared to its initial level
was 7.4 y.0 or 77.9%. Similar calculations for the
subjects with medium and low level of FMNP allowed
to detect a decreasing in the amplitude of ERS,
respectively, by 42.5% and 16.9%.

Thus, the smaller 1, was accompanied with the
more vivid manifestation of the vegetative response to
the error in sensory-motor response. Depending on the
individual characteristics of the typological properties
of the FMNP, the corresponding variants of autonomic
reactivity were observed: amplification, relaxation or
relative stabilization of the ERS dynamics, as well as
different levels of stress in the autonomic regulation of
HR.

As can be seen from the presented results, the larg-
est changes in the amplitude of the ERS, hence higher
vegetative reactivity, are recorded in people with a high
level of FMNP, as well as a higher level of stress regu-
lating mechanisms HR. The lowest vegetative reactiv-
ity and low level of regulation of regulatory mecha-
nisms were recorded in people with its low level.

Previously, we found that a 5-minute differentia-
tion of auditory modal information by persons with a
low level of FMNP was characterized by significantly
lower efficacy, lower values of cardiac rhythm spec-
trum (TP, VLF, LF, and HF) and prevalence of inhibi-
tory processes compared to those people with high, and
in most cases, the average value of the FMNP [12].

Conclusions The peculiarities of the HR regula-
tors and the dynamics of individual vegetative reactiv-
ity to the error during the sensory-motor response to the
moving object allows to speak more confidently about
the higher stresses of all components of the HR spec-
trum (p <0,05) and more pronounced changes in the
amplitude of the ERS, hence the higher autonomic re-
activity ERS, comparable to those people with low its
levels. The lower level of the FMNP was characterized
by the narrower range of vegetative responses (accord-
ing to the I, ERS) and the lower level of functioning of
the regulatory mechanisms of HR, which may indicate
a less effective variant of the individual adaptive mech-
anisms of the organism in these people.

The obtained results can be useful for determining
the optimal sphere of professional activity, predicting
the limits of optimal mental and physical load, the prob-
ability of the existence of personal liability risks, the
degree of stress resistance of the organism, etc.
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mpamnk. — Xapkis, X.: Texaomnoriuanit nentp, 2017. — C.
8.
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Arymcexuii HayyHbLL YeHMP KOMNLEKCHBIX MeOUYUHCKUX npooiem,
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}ZKyn’lCKa}l 2ocydapcmeeﬁnaﬂ CeIbCKOX03AUCMBEHHAS aKaOeMuﬂ,

IUIIEBAS IIEHHOCTH 1 OCHOBHBIE MHBA3SUOHHBIE 3ABOJIEBAHUSI CUBUPCKOM
PANYIIKU (COREGONUS SARDINELLA VALENCIENNES)

Stepanov K.M.,

Yakutsk Scientific Center of Complex Medical Problems

Platonov T.A.,
Kuzmina N.V.,
Yakutsk state agricultural Academy

NUTRITIONAL AND MAJOR INVASIVE DISEASES OF THE SIBERIAN WHITEFISH
(COREGONUS SARDINELLA VALENCIENNES)

Annomauusn

B cmamve Oanvi pezynrvmamvt Ucciedo8aHull NUWEBOU YEHHOCIU U 3APANCEHHOCU CUOUPCKOU PANYUIKU
ocenHe-3uMHe20 Y108a unoueupckou nonyaayuu Pecnyonuxu Caxa (FAkymus). Yemanogneno, ymo no xoauuecmasy
benxa cubupcran panyuKka omHoCUmcs K cpeoHebenKo8ol, no COOEPIHCAHUIO JHCUPA K 0CODO ICUPHBIM COPMAM

PblO U 8bICOKOKALOPULIHBIM NPOOYKMAM NUMAHUSL.
Abstract

The article presents the results of studies of nutritional and major invasive diseases of the Siberian Indigirka
population whitefish of autumn-winter catch of the Republic of Sakha (Yakutia). It is found that by the number of
protein the Siberian whitefish refers to average protein, by fat content to particularly fatty types of fish and high-

calorie foods.

Knroueswvie cnosa: cu6upc;<aﬂ pAnywKa, nuwesas u ouono2uueckas UYEHHOCmb, UH6eA3UA, napa3umabsl pbl6,

Axymus.

Key words: siberian whitefish, nutritional and biological value, invasion, parasites of fish, Yakutia.

Cubupckas psmymka B pekax SIKyTHH BeIeT mo-
JYIPOXOAHON 00pa3 >KM3HHU, BCTPEUYAETCs] BO BCE pe-
Kax, Bramaromux B Mope JlanTeBpix (pexu Anabap,
Onenex), Bocrouno-Cubupckoe mope (pexu JleHa,
Ana, Uanurupku, Konsima). [l Haryma WCmosb3yer

menb¢sl 3TUX Mopel. Ha deTBepToM rony >KU3HU 10-
CTHUTraeT 0JIOBOM 3penocTu. I1epBhlil HEPECTOBBIN X0,
MIPUXOIUTCS] HA HIONb-aBI'YCT, BTOPOH — Ha CEHTSIOPb-
OKTSAOpB MecsIIIbl. [IpOMBICITOBEIN BO3pacT PAMYIIKH OT
4+ o 9+ ner, mmaa ot 220 mo 360 MM, macca 150 mo
330r. [5, ¢ 56-59, 7, ¢ 26-27].
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[MumeBas u Onoaornyeckast HEHHOCTh CHOMPCKOM
panynky B SIKyTMM Maio u3ydeHa. Tak, HEKOTOpbIE
UCCIIEIOBaHNSI XUMHYECKOTO COCTaBa, B T.4. COJlEpIKa-
HHSI MUHEPAJIbHBIX BELIECTB, ObUIN MCCIIEAOBAHHI [7, C
35-36, 5, ¢ 95-98]. HemanoBakHyr0 pojib Ha Ka4eCTBO
PBIOOTIPOIYKTOB MMEET 3apaKEHHOCTh PBHIO Mapa3nuTo-
3amu. VIHTeHCHBHASA 3apaXEHHOCTh TEMH WM HHBIMHU
Mapa3suTaMH CHIXXAET YIHUTaHHOCTh M Ka4eCTBO PHIOO-
MPOIYKTOB B OTJEJBHBIX CIIydasx AETaeT peI0 Helpu-
TOAHBIMH K HCTIOJIb30BAHHIO B MUIIEBBIX HETIX.

VY4uTeIBasg 3T0 M TO, YTO CHOMpPCKas PAIMYIIKa B
panMoHe CeBepsiH 3aHMMaeT OJHO W3 IEpBBIX MeECT,
HaMu Jyisl pa3paboTKN COBPEMEHHBIX TEXHOJIOTHH IIPO-
M3BOJICTBA PHIOHBIX NMPOAYKTOB M3 PSITYLIKH IOCTaB-
JIeHa Lelb — W3Y4YHUTh IUIIEBYI0 U OHOJOTHYECKYIO
LEHHOCTh CHOMPCKOH PSITYLIKH.

Jdnst  wccnenoBaHus ObUTM  OTOOpaHBI  PHIOBI
OCeHHe-3UMHero yioBa 2017 r. HHIUTUPCKOM NOMmyJis-
un Pecrryommku Caxa (SIkyTust), OBICTpO3aMOpPOIKEH-
Hble Mpu TemnepaType He Bblle -30°C B MOAYIbHOU
YCTaHOBKE JJIs 3aMOpaKUBaHUs mpoaykroB (MY3-07-
10) ¢ mocnenyromyM XpaHEHHEM B JIETHUKAX U MOPO-
3WIBHBIX KaMepax ¢ TeMIepatypoit He Beime -15°C.

Jis ananmu3a o0pasiikl Ipod ObLIH 0TOOpaHbI U3 3-
X pBIO pazneneHreM Ha (huiie ¥ Tely, oAroTOBJICHHbIE
no crannapTaeiM Metoaukam ['OCT 31339-2006.

AMMHOKHCIIOTHBIH CKOpP paccuuTaH no ¢popmyie:
(mr AK B 1 r nuccnenyemoro 6enxa) / (mr AK B 1 r nue-
anbHOro 6enka x 100) [6, ¢ 259].

Jlnst uccnenoBanus Hanbosee pacupoCTPaHEHHBIX
WHBAa3HOHHBIX OoJIe3HEl psmymku pexu MHaurupka
HaMH{ METOJIOM HOJTHOTO ITAPA3UTOIOT NIECKOTO BCKPBI-
tus B 2017 1. uccnenoBano 57 3x3. peio. Coop 1 06pa-
00TKa Mapa3uTOIOTHYECKOTO MaTepralia MpOBOANINCE
CTaHIAPTHEIME MeToaamu [ 1, ¢ 74]. Onpenemnsimn Bug
napa3uTa, 3KCTCHCUBHOCTh M HHTCHCUBHOCTH HHBA3HU.

PesyabTaTsl u 00cy:kaenne. MopdoaormaecKuii
cocraB. JKuBas Macca B CpeIHEM COCTaBHJIa
366,8+11,00 r, Beixom Maccel ¢uiae 202,3£540 T
(55,13 %), orxomoB 164,504+2,70 r (44,97 %), B T.u.
BHyTpeHHocteit 20,4+1,10 r (12,4 %), TONOBHI
32,0+£2,10r (19,5 %), mnaBaukoB 48,4+3,00 r (29,4 %),
yemyu 21,7+1,60 r (13,2 %), mkypal9,7+1,50 r (12,0
%), koctn 22,2+1,80 T (13,5 %).

B pesynprare IpOBENCHHBIX HCCIEAOBAHUH
(tabm. 1) ¢pue u Tema CHOMPCKON PAMYIIKH 10 KO-
4yecTBY OeJIKa OTHOCATCS K cpenHeOenkoBoii (10-15 %).
Tak, coxmepxanue Oenka B (Quie COCTaBHIO
15,3740,007, B Teme 14,88+0,004 %. I1o conmeprxanuio
xwupa B Temte (25,250,049 %) psamyiika oOTHOCUTCS K
0c000 XHUpHBIM copTaM peIO (6oxee 15 %). B pesyins-
TaTre BHICOKOTO COJEpKaHHs Oellka W KHpa PsITyLIKa
OTHOCHUTCSI K BBICOKOKQJIODHHHBIM NPOAYKTaM MHTa-

nust (6onee 200-300 kka).

Ta6muma -1
XuMHYeCKHI COCTAaB M JHepPreTHYecKasi HEeHHOCTh (huJjie U Tellu PSANyLIKHU, B ChIPOi Macce
Enqununa KomnuectBo
Iloxazarenu
U3MEpEHUs B (hute B TeIIIe

Bona % 74,61+0,015 80,25+0,049
benxu - - 15,37+0,007 14,88+0,044
Kupsl - - 9,08+0,010 25,25+0,049
3o01a -« - 2,37+0,003 0,78+0,001
DHepreTudeckas IICHHOCTh kkai/100 r 143 286

ConeprxkaHne Makpo- 1 MUKPO3JIEeMEHTOB. Pe3yiib-
TaTbl HMCCIEAOBAHWMI M WX aHAIM3 IOKas3alH, YTO

HauboIbIIIee COJePIKAaHUE MAKPO- U MUKPOJIEMEHTOB
HaOIIoAaI0Ch y Temw (Tad. 2).

Tab6muua - 2
ConepxaHue MaKpPO- H MUKPO0IJIEMEHTOB B iJie U Tellle PANYIIKH, B ChIPOii Macce
Enuanna KomanuectBo
IloxazaTtenu
U3MEpEHUst B (e B TElIE

Makpo3neMeHTbI
Kanpiuii mr/100 r 37,38+0,036 49,73+0,207
dochop - - 198,07+0,113 236,65+0,647
Maruwuii - @ - 43,40+0,036 55,36+0,199
Kanuii - @ - 223,55+0,083 252,49+0,484

MUuKpo371€MEHTBI
Keneso mr/100 ¢ 13,49+0,012 18,61+0,088
Mapranery - @ - 0,79+0,002 0,98+0,003
Iuuk - - 14,24+0,015 19,45+0,088
Menn - @ - 0,35+0,001 0,48+0,003
drop Mkr/100 T 2,00+0,003 2,76+0,012
Xpom - @ - 34,52+0,030 44,16+0,160
Mombaen - @ - 10,83+0,009 14,30+0,059
KobanbT - - 108,26+ 0,102 142,99+0,583




«COLLOQUIUM=JOURNAL »:# 2(13).2018 / BIOLOGICAL SCIENCES 9

Iponomxenue TabIuIpB 2.

Iloxazarenu Enununa KonnuecTBo
HU3MEPEHUs B (e | B TEIle
Maxkpo3ieMEeHTBI
Hon - @) - 12,36+0,009 15,25+0,049
CeneH - @) - 33,04+0,027 42,11+0,155
TsoKeaple METALIEI
CauHerr MT/KT 1,02+0,001 1,39+0,006
Pryth - @) - 0,11+0,009 1,14+0,005
Kagmuii - @) - 0,11+0,009 1,14+0,004

Hpumeuanue. IJK: ceuney — 1,0 me/ke; pmymo — 0,6; kaomuil — 0,2 me/ke (Canllun 2.3.2.560-96).

CojeprxkaHue TSKETBIX METAJIOB B (Hiie HE Tpe-
BBIIIAET  MPEACNIbHO-IONYCTUMYI  KOHIIEHTPAIHIO
(ITIK), a B Teute conepxanue ceunua B 0,7 pas, pTyTi
B 0,5 pa3, kagmus B 0,1 pa3 6onemre [1JIK (Tabm. 2).

[IpeBbiieHne MpeaeIbHO-TOMYCTUMOI KOHIICH-
TPalMK TSDKEJBIX METAJUIOB MOXKET 3aBHCETh OT pac-
MPOCTPAaHEHUS UX B OKPYXAIOLIEH cpelie, B TOM YHCIe
U B BOJJOEMAX.

HccrnenoBanust aMHHOKUCIIOTHOTO COCTaBa MOKa-
3aJIM, 4TO B PSIyLIKe CHOMPCKOIl coepxarcs Bce He-
3aMEHHMble aMUHOKHUCIIOTHI. [IpeobianatoT Takke He-
3aMEHUMBIC AMHHOKHCIIOTHI, TaKUe Kak JICHIWH, JH-
3MH,IIPHYEM CYMMAapHBIi YpOBEHb WX B Telle BBIIIE
(28,56 1/100 r) mo cpaBHeHHIO C (uie pbOb (26,83
r/100 r).

AHanu3 3aMEHHMBIX aMHHOKHCIIOT ITOKa3bIBall,
YTO HO KOJIMYECTBEHHOMY COAEPKaHUIO JOMHUHHUPYIOT
aJIaHWH, IUCTHH, apruHuH. Ha uX 10110 TpUXOAuTCS OT
80,03 10 93,75 r/100 T B dpuie u Temre peIOBI OT 00IIEH
CYMMBI 3aMEHUMBIX aMUHOKHCIIOT COOTBETCTBEHHO.

CyMMapHOe coJiepKaHHue B UCCIEAYEeMBIX 00pa3-
Lax JIMHOJIEBOM W JIMHOJEHOBOM KHUCJIOT COCTaBJISET
(0,37 1 0,53 r/100 r TUIHI0B), OTHOCSIIIUXCS K OHOJIO-
I'MYECKH AKTHBHBIM IOJMHEHACBIIIEHHBIM JKUPHBIM
KHCJIOTaM M SBJIIOIIMXCS COCTaBHOM YacThIO BHTa-
MuHa F (3cceHIanbHbIe JKUPHBIE KUCIOTHI), KOTOPBIi
UTPaeT BAXHYIO pOJb B OMOXMMHYECKHX IIpOLEccax
OpraHu3Ma.

Tenra o copepXaHUIO XUPHBIX KUCIOT OTJINYA-
ercst oT uie. B Temre psAmyImky BEISBICH BRICOKHH KO-
3G QUIUEHT OTHOIICHHUS IOJMHEHACHIIICHHBIX JKUP-
HBIX KHCIIOT K HACBIIIEHHBIM (Oonee 1), 4To cBUIETEINb-
CTBYET O XOpomIei OHOIOTHIECKOH 3 (HEKTUBHOCTH.

ButaMuHHBIN CcOCTaB pAMYIIKH Pa3HOOOpa3eH.
Tak, B mepByI0 odepeib (hujie U Telia pAMyIKH 00raThl
KOMIIJIEKCOM JKHPO- ¥ BOJOPACTBOPUMBIX BUTAMHHOB.
YCTaHOBIIEHO, YTO CONEpKaHHWE >KHPOPACTBOPHUMOIO
ButamuHa D B Terre psamymku Heckonbko Boime (20,97
MKI/KT) 10 CpaBHeHHIO ¢ (ueiiHoit wacteio (15,47
MKI/100 r). AHanOTMYHBIE PA3IMYHS OTMEYAIOTCS U
IpU TIepCOHAIbHOM CpPaBHEHWHM. B HHUX JOCTaTOYHO
MHOTO BUTaMHHOB rpymmsl B, mano Butamuna D u Bg
MO CPAaBHEHHIO C JIUTEPAaTYypHBIMHU JaHHBIMHU [2, ¢ 83-
87, 3 ¢ 370-375].

[lo HammM wHccliegOBaHMSIM HamboJee pacipo-
CTpAaHCHHBIMH WHBa3HOHHBIMU 3a00JIEBaHUSAMH pSi-
MYIIKA WHAWTUPCKOW TOMJSINUH SIBISIOTCSA: MUK-
COCTIOpUIINO3bI — OyropkoBas (s3BeHHas) OOJIE3Hb,
XJIOPOMHKO3 (KenTyxa); LecToasl — Muduiiodorpu-
€3bl; CKpEOHHM — HEODXHMHOPHHXO03.

Mukcocniopuaun  Oyaydn mapa3uTaMu  CaMbIX
pa3HOOOpa3HbIX OpPraHoOB M TKaHEW pbIO, B psje Ciy-
YaeB BBI3BIBAIOT OCTpbIe 3a00JeBaHMs, 3aKaHUYUBAIO-
mmecss THOenpio Xo3siuHa. bompmoit ymepd Hapon-
HOMY XO3SIHCTBY CIM3UCTBIE CIIOPOBHKM IMPHHOCAT 3a
CUeT CHW)KEHHS KaudecTBa PHIOBI KaK IHIIEBOTO IIPO-
IOyKTa, 4TO BEAET K BBIOPaKOBKE OONBIINX MHapTHi
ysoBa. Ha ceroqHANIHNHA 1eHh MUKCOCTIOPHNO3HI IITH-
POKO pacrpoCTpaHeHbl B IPOMBICIOBBIX BOJOEMax
SIKyTMM M HAHOCST CYIIECTBEHHBI 3KOHOMHUYECKUI
yiep0d 5KOHOMHKE peciryOnKy.

byropkoBast wiau si3BeHHast 00JIE3Hb BBI3BIBACTCS
mukcocopuausmu Henneguya zschokkei, mapasuru-
PYIOIIMMH B MYCKYJaType cHroBbiX. [1o Hammm nas-
HBIM, 9KCTEHCUBHOCTH MHBa3uu Henneguyazschokkei y
psAnymkyn cocraBuna 36,8%.

XJIOPOMHUKO3 WM JKENTyXa CHI'OB BBI3BIBACTCS
ciopoBukamu Chloromyxumcoregoni u xapaktepusy-
eTcsl I3MEHEHMSIMU JKeITYHoTo Iy3bips. IIpu uccieno-
BaHWH PSITYIIKH MBI HEOTHOKPATHO HAXOIMINA OTPOM-
HO€ KOJIMYECTBO CIIOP B 3KEIUYHOM Iy3bipe ¢ DU 19,2%.

Y NpoXoJIHBIX CHTOBBIX HAMH OTMEYeHa Hapasu-
THPOBaHME IIEPOLEPKOUIOB JIBYX BUIOB LIECTOJ POJa
Diphyllobothrium. TTireporiepkousi nenteria rarap (D.
ditremum) oGuapyxenst y 56,1% ¢ U 2-8 3k3. ps-
MYIIKH, TIEPOIepKOuIbI eHTera yagnoro (D. dendrit-
icum) — 5,2%, A 1-2 k3.

OXWHOpPHHX03 — 3abojeBaHME, BBI3BIBAEMOE
ckpebusmu  Neoechinorhynchusrutili, napasurupyro-
IIMMH B KUIICYHHUKE JIOCOCEBBIX U CUTOBBIX pbI0. Hamu
OTMedeHa Oouiplnasi 3apaXEHHOCTh PAIMYIIKH 3XHHO-
punxosom ¢ DU 28,0%, NN 2-7 sk3.

3akaiouenue. B cuOupckoil psmymke oceHHe-
3MMHETO0 yJIOBa MHANTUPCKOMH momyJisiiuu PecryOnnku
Caxa (SIkyTusi) yCTaHOBJICHO, YTO TIO COJAEPKAHHIO
Oenka OHa OTHOCHTCS K CpelHEOEIKOBOM, JKUpa — K
0c000 KHUPHBIM COPTaM PbIO M BBICOKOKAIOPHUHBIM
MIPOJyKTaM IHUTaHUS, IO COJAEPIKaHNI0 MaKpO- ¥ MHK-
PORJIEMEHTOB U BUTAMHHOB PAIYIIKA 00JIaJaeT BBICO-
KOM OMOJIOrn4ecKol IEHHOCTBIO.

Beicokue mumieBas ¥ Onojornyeckas LEHHOCTH
PAITYIIKK CHOMPCKOM JIeNaloT ee EHHEHIIM IPOIyK-
TOM NUTaHUA A1 00eCHeyeHns] OpraHu3Ma >KUTeNei
CEBEPHBIX PErMOHOB HEOOXOJMMBIM KOJIMUECTBOM IIH-
TaTeNbHBIX BEIECTB, B T.4. OHOJIOTHYECKA aKTHBHBIM
BEIIIECTBOM, B NIEPHOJI CYPOBOM M MPOJOJIKUTEIHHOMN
3uMHI 8, ¢ 29].

[Iupoko pacnpocTpaHEHHBIMU Tapa3UTAPHBIMU
00JIC3HSIMU PSITYIIKH WHIUTUPCKOHN MOITYJISIINY, BIINS-
IOlIME HAa Ka4eCTBO M TOBAPHBIA BUI PBIObI, SBISIFOTCS
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MHKCOCIIOPHIHO3bI — OyropkoBast (si3BeHHast) 00JIe3Hb,
XJIOPOMHKO3 (KEJITyXa) CUTOBBIX. 3apaKeHHOCTb Psi-
MYIIKA IUlepolepKongaMu JieHTena uaeynoro (D.
dendriticum) umMeeT GOJBIIOE SMHU300TONOTUYECCKOE U
SMMIEMHUOJIOTHYECKOE 3HAUCHHE, YTO CIIETYeT YYHUThI-
BaTh IPU IPUTOTOBIECHUH CBEXEH U MaJOCOJICHOH
PBIOEL.
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THE INTENSITY OF FIBROUS FORMATION IN PATIENTS WITH NON-ALCOHOLIC
STEATOHEPATITIS AND CHRONIC KIDNEY DISEASE.

Xyxnina O.C., Aumonis A.A., ,Zlomanqylc T.1., Opuiok C.B., /lozoniu O.1., Koytobitiuyk 3. 4.
BIJH3 VKPAIHMH «ByKoUHCbKULl 0epiHCcagHULl MeOUdHUL YHieepcumemy
M. YepHisyi

IHTEHCUBHICTh ®OPMYBAHHS ®IEPO3Y Y XBOPUX HA HEAJIKOT'OJIbHUM
CTEATOTI'EITIATHUT TA XPOHIYHY XBOPOBY HUPOK

Summary.

The article summarizes the clinical study, which showed that in non-alcoholic steatohepatitis that develops
on the background of obesity and chronic kidney disease I-11I stage, the presence of fibrotic changes in the liver
tissue was found, which according to the biochemical index of fibrosis, exceeds those in patients with non-alco-
holic steatohepatitis without comorbidity with kidney pathology. In patients with non-alcoholic steatohepatitis,
which was accompanied by obesity, a significant increase in the synthesis of collagen and glycosaminoglycans
which was accompanied with an ineffective resorption of newly formed collagen due to inhibition of the colla-
genolytic activity of blood plasma, due to significant activation of proteinase inhibitors (a2-MG) was observed
with a significant imbalance in the system of connective tissue metabolism. Under the conditions of the comorbidity
of non-alcoholic steatohepatitis with chronic kidney disease I-111 stage, collagen synthesis and resorption are
activated, but the anabolism processes predominate, in spite of the compensatory activation of collagenolysis, a
substantial hyperproduction of actinic-phase proteins, fibronectin, glycosaminoglycans, fibroblast growth factor
and lead to progressive fibrosis of the liver and disturbance of its functions.

Pesrome.

B cmampwe 06061/4616)1’!08 KJIUHU4YecKoe uccxze()osaﬁue, 6 KOmMOopoMmM nOKA3AHO, 4mo npu HedjiKo2o0J1bHOM cmea-
moeenamume, KOMOPLLI PA36UBAEMCs HA (YOHe odcupeHusi U XpoHuueckou boaesnu nouex I-III cmaouu, ovLio
05Hapy9fC6H0 Haluvyue qbu6po3ublx UMeHeHUll 6 MmKaHu neyeHu, 4Ymo co2iacHoO 6u0xuMu!tec;<0My nokasameiro
qbu6p03, npeevliuiaem nokasamenu y nayueHnoes ¢ Heailko2coJlbHblM cmeamozenamumnom bes conymcmsyiomeﬁ na-
monoauu novex. Y nayueHmoes C HeajlKo2co/lbHbIM cmeamozenamumom, Komopbn? COI’IpO@OJlCdaJlC}l oJcupeHuem,
3Ha4dYumellbHoe ygsejludeHue Cunmesa KolaeeHa U cauKoO3aMUHO2IUKAno8, Kkomopoe COI’!pOGOOfC@aJZOCb Headmbek-
mueHou pe30p6uued H06006pa30661HH020 KoJilazeHa us-3a uH2u6up06aHuﬂ KOJULA2EHOJIUMUYECKOL aKMUSHOCMU
NIA3Mbl KPOBU U3-3a 3HAYUMEbHOU aKmusayuu uneubumopos npomeunasol (a2-MG) nabniooancs co snauumerno-
HBbIM OUCOANIAHCOM 8 cucmeMme MemadoaU3Ma COeOUHUMENbHOU MKAHU. Bycnoeuﬂx conymcmey;omeli namoaJjozuu
HeanKo20IbHO20 CIMeamo2enamuma ¢ XpoHuyeckou noueunou neoocmamournocmoio |-l cmaduu axmueusupy-
omcs CuHmes upe30p6uuﬂ KoJjilaceHa, HO npeo6ﬂa0a}om npoyeccol aHa50]lu3Ma, HeCMOomp:l Had KOMNEHCAMOPHYIO
AKMUBAYUIO KOJLIAZEHOIU3A, CYWECTEEHHYIO 2UNEPRPOOYKYLIO OEIK08 AKMUHUYeCKol (hasvl , hubpoHeKmuH, 2nu-
KO3AMUHO2TIUKAHBL, hakmop pocma ubpodaacmos u npugoosm K npoepeccupyrowemy ubposy neueHu u Hapy-
wienuro ee PyHKyuil.

Knroueewvie crnoea: b6eszanko2onvuolil cmeamoeenamum, XpoHuieckoe 3abonesanue noyex, ¢u6p03 nevyeHu.
Key words: non-alcoholic steatohepatitis, chronic kidney disease, liver fibrosis.

Introduction. An important role in the pathogen-
esis of the progression of liver and kidney diseases is
played by the components of the connective tissue sys-
tem of the extracellular matrix [3, 7]. According to the
literature, non-alcoholic fatty liver disease (NAFLD) in
progress leads to the development of both liver cirrho-
sis and hepatocellular carcinoma, the incidence of
which on the background of NAFLD substantially ex-
ceeds the indicators in the population. There are numer-
ous attempts by scientists to find new probable bio-
chemical markers of the intensity of fibrosis formation
[9, 10], increasing the diagnostic value, sensitivity and

specificity of existing methods, and developing meth-
ods of influence to inhibit these processes.

The objective of the article: to find out the fea-
tures of biochemical markers of liver fibrosis with non-
alcoholic steatohepatitis in patients with I-11 degree
obesity and chronic kidney disease I-11I stage

Material and methods of research: 98 patients
with non-alcoholic steatohepatitis on the background of
I-11 degree obesity were examined: 52 patients with
non-alcoholic steatohepatitis (1st group) (without ac-
companying chronic kidney disease), 46 patients with
non-alcoholic steatohepatitis with a comorbid chronic
kidney disease I-Ill stage (2nd group). The control
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group consisted of 20 practically healthy persons
(PHPs) with the corresponding age and sex. Biopsy of
the liver was performed on 32 patients with non-alco-
holic steatohepatitis with the accompanying of chronic
kidney disease I-11l stage, 28 patients with non-alco-
holic steatohepatitis without chronic kidney disease.
Patients on both groups of non-alcoholic steatohepatitis
received heparhizine treatment (glycyrrhizin 40 mg,
glycine 400 mg, L-cysteine hydrochloride 20 mg) by
intravenous administration of 20 ml of the drug for 10
days followed by enteral administration of 2 tablets of
heparhizine (1 tablet: glycyrrhizin 25 mg, glycine - 25
mg, methionine - 25 mg) 3 times a day for 80 days. Pa-
tients with non-alcoholic steatohepatitis with a comor-
bid flow of non-alcoholic steatohepatitis, obesity and
chronic kidney disease of the I-III stage, except hepa-
risin, they received baseline therapy of chronic kidney
disease I-III stage: chronic pyelonephritis (course of
antibacterial drugs, uroseptics, cainfron). The examina-
tions were carried out prior to treatment and on the 90th
day of treatment. The statistical analysis was performed
using parametric and non-parametric criteria (Student,
Pearson) on PC AMD Athlon 64 using Statistica 5.1
software (StatSoft, Inc., USA) and SPSS 10.0.5.
Standart Version.

Results of the research: Based on the obtained
results, among the examined patients with NASH in 1st
group, the zero stage of fibrosis (FO) occurred in 28.6%
of patients, while 42.8% of patients registered probable
fibrotic changes (F1) in the liver tissue. In patients with
NASH 1st group F2 stage was registered in 17.9% of
patients, F3 - in 10.7%. Thus, fibrotic changes in the F1
stage were most often recorded. In the group of patients
with NASH 2nd group, FO stage of fibrosis was ob-
served in 9,4% of patients. F1 stage was recorded in the
ratio of 28.1%, F2 - 37.5%, F3 stage was registered in
25.0% of patients in 2nd group. F4 stages in this con-
tingent were not detected. The obtained results indicate
the involvement of chronic kidney disease in the induc-
tion of liver tissue fibrous with the background of
NASH and obesity.

In order to identify possible risk factors in the pro-
gression of liver fibrosis and additional biochemical
markers of the intensity of fibrous reactions, we carried
out a correlation analysis between the biochemical in-
dex of fibrosis and markers of basic biochemical syn-
dromes of NASH, which established the existence of a
potential direct correlation between the biochemical in-
dex of fibrosis and ALT activity (r = 0.67, p <0.05),
alkaline phosphatase activity (r = 0.53, p <0.05), blood
bile acid content (r = 0.51, p <0.05). The given data in-
dicate that the intensity of the fibrous reactions in pa-
tients with NASH, developed on the background of
obesity, depends on the activity of the cytolytic syn-
drome and cholestasis. With the progression of the
stage of fibrosis, the detoxification function of the liver
decreases (with the activity of arginase (r = -0,62, p
<0,05)).

The analysis of the intensity of the fibrous reac-
tions in patients with NASH, depending on the pres-
ence of a comorbid chronic kidney disease, indicates a
probable increase in the content of protein-bound oxy-
proline in the blood of patients in the 1st group - 1.6

times compared with practically healthy person (p
<0.05), patients in 2nd group - 2.0 times (p <0.05),
which indicates the high activity of collagen anabolism
in this contingent of patients. At the same time, the in-
dex of free oxyproline in blood, which is the biochem-
ical marker of collagen catabolism, in patients with
NASH in the 1st group was 1.2 times lower than that in
a practically healthy person (p <0.05). That is, in pa-
tients with NASH an intensification of collagen for-
mation processes is observed with the background of
resorption processes reduction of newly formed colla-
gen. At the same time, in patients in the 2nd group, the
free oxyproline content in the blood exceeded the con-
tent in a practically healthy person by 1.4 times (p
<0.05), indicating an increase in collagen degradation
in the background of its high synthesis. The interde-
pendence of the above-mentioned changes confirms the
presence of a correlation between the content of free
oxyproline and a2-MG (r = 0.51, p <0.05), the content
of protein-bound oxyproline and collagen anabolism (r
=0.43, p <0.05); the content of free oxyproline and col-
lagen anabolism (r = 0.53, p <0.05) in the 2nd group.

The obtained data testify that in patients with
NASH, which arose on the background of obesity, a
significant increase in the synthesis of collagen and gly-
cosaminoglycans was observed, which was accompa-
nied by an ineffective resorption of newly formed col-
lagen due to inhibition of collagenolytic activity of
blood plasma at NASH, which arose as a result of acti-
vation of proteinase inhibitors (a2- MG), a significant
imbalance in the metabolism of connective tissue,
which leads to progressive liver fibrosis and violation
of its functions. Under conditions of the comorbidity of
NASH with CKH of the I-111 stages, synthesis and re-
sorption of collagen are activated, but the processes of
anabolism prevail, despite the compensatory activation
of collagenolysis, with a significant hyperproduction of
acute-phase proteins, fibronectin, fibroblasts growth
factor and increased degradation of fucoglycoproteins.

The use of the drug heparizin showed the presence
of its effect on the substantial correction of the revealed
disturbances of homeostasis components extracellular
matrix. Thus, the average index of fibro test in patients
with NASH in 1st group after treatment was decreased
by 1.5 times (p <0,05), in 2nd group - 2,0 times (p
<0,05). We found a significant effect of heparizin on
the content of fibroblasts growth factor in the blood-
reduction in both groups after treatment in 1.7 times (p
<0.05). Thus, we have established a significant correc-
tive effect of heparizin on the metabolic rate of the ex-
tracellular matrix connective tissue system of the liver,
both in terms of comorbidity with and without chronic
kidney disease.

Conclusion. In non-alcoholic steatohepatitis that
develops on the background of obesity and chronic kid-
ney disease I-III stage, the presence of fibrotic changes
in the liver tissue, which according to the biochemical
index of fibrosis exceeds those in patients with NASH
without comorbidity with kidney pathology, has been
established. Heparizin therapy for 3 months contributed
to the achievement of a collagen ana- and catabolism
balance by activating collagen lysis, inhibiting the ac-
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tivity of proteolytic inhibitors and collagenolysis, inhi-
bition of fibroblast growth factor secretion, acute phase
inflammation indicators, degradation of liver extracel-
lular matrix fucoglycoproteins, and in general, reducing
the activation of connective tissue components, by evi-
dence of a decrease in the index of liver fibrosis accord-
ing to the fibro test in the range of 1.5-2.0 times.
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ANALYSIS OF THE PATHOLOGICAL CONDITIONS OF THE FEMALE BODY.

Abstract:

The pathology associated with the female organism remains an actual problem in medicine and therefore in
our work the aspects of tumor processes based on literature are reflected.

Knroueswie cnosa : Op2aHU3mM ,acCnexKmaol, Andjiu3, namaojocusl ,KUcnivl,npoyeccaol.

In modern medicine, an important aspect of the
study remains the cystic formations in the ovaries. Be-
nign neoplasm of ovary, which refers to tumor-like pro-
cesses, which is a cavity that is filled with liquid con-
tents, i.e. cysts - the most common pathology of the fe-
male body.

Statistics showed that the ovarian cyst is very of-
ten observed in young women, it is much less common
in women after 50 years.

Specialists noted that the cyst of the yellow body
is a tumor with thickened walls, filled with a liquid of
yellow color, it can be supplemented with blood. Usu-
ally such a growth occurs only on one side. The reason
for the appearance is that after ovulation the follicle
does not fill with cells of the yellow body, instead the
follicle grows and becomes filled with liquid. Luteal
cysts were more often identified as two-sided and sin-
gle entities. The inner surface of the wall is lined with

a layer of tekalutein cells, under which there is granu-
losis without luteinization.

The follicular cyst and the cyst of the yellow body
refer to the functional formations that form in the ovary
itself. The walls of benign neoplasms are formed from
a highly stretched follicle or yellow body. The reason
for their formation is a hormonal imbalance. Typically,
such formations do not come in large sizes and grow
toward the abdominal cavity. Follicular cysts were
more often represented as a one-sided and one-chamber
thin-walled formation with a smooth inner wall. Ac-
cording to statistical data, the frequency of this pathol-
ogy has increased over the past 10 years from 6-11% to
19-25% among other tumors of the female genital or-
gans. About 75-87% of all true ovarian tumors account
for the proportion of benign tumors. According to the
WHO classification, there are two groups of cystic for-
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mations: true tumors and tumor-like ovarian for-
mations. Clinicians confirmed that with cysts of a
larger size, as well as with cyst rupture or torsion of its
pedicle, surgical treatment is performed. Cystis suction
and stitching of its wall, resection of the ovary within
the limits of healthy tissues in recent years are per-
formed during laparoscopy. In the case of necrotic
changes in the ovary when the legs are twisted, cysts
produce laparotomy and ovarian removal, whose prog-
nosis is favorable.

The tumor is usually one-sided, grows slowly,
does not reach large sizes. It is found, as a rule, in young
women and girls in the period of puberty.

Clinical manifestations are due to the size of the
tumor. Often there is a torsion of the foot of the tumor,
accompanied by symptoms of an acute abdomen. With
a two-handed gynecological examination, the dermoid
cyst is palpable from the side and in front of the uterus.

As experts note, when examining women with
tubo-ovarian formations in the ovaries, cystic changes
of a different nature are found: the bulk is made up of
follicular cysts, less often the cysts of the yellow body.
The problem of diagnosis and treatment of ovarian
cysts is complex and extremely relevant not only in
connection with the increase in the frequency of the dis-
ease, but also the severity of the reproductive and other
body systems caused by them. According to various au-
thors, over the past 10 years the frequency of this pa-
thology has increased from 6-11% to 19-25% among
other tumors of female genital organs. The literature on
ovarian neoplasms is extensive, but much of it concerns
malignant tumors, while most ovarian neoplasms are
benign. Authors of the domestic literature note that be-
nign cases account for about 75 - 87% of all true ovar-
ian tumors. A significant part of the cystic ovary for-
mations are retentional - 70.9% of cases. Ovarian cysts
account for 17% of all ovarian formations, of which 85-
90% are follicular, 2-5% of the cysts of the yellow
body, 1-2% of the texalutein cysts, and 5-10% of the
endometrioid cysts. Paraovarial cysts and serozoa-tar-
gets are allocated to a special group. Tumors of the ova-
ries are a common gynecological pathology, occupying
the second place among tumors of female genital or-
gans. Suffice it to say that up to 15% of the abdominal
cavities in the gynecology department are performed
for ovarian cysts. Most researchers acknowledge that
any surgical intervention on the ovaries contributes to
the emergence of a chain of new pathological changes.
When removing part of the ovaries, compensatory hy-
pertrophy of the remaining glandular tissue occurs, but
this compensation is inferior in morphological and
functional terms.

Studies of foreign and domestic authors have
shown that women who underwent operative interven-
tions on the ovaries constitute a high-risk group for
complications of pregnancy and childbirth. Thus, sur-
gery on the ovaries for cysts and benign tumors is now
seen as a serious operation that can lead to hormonal
imbalances and cause infertility. The probability of tu-
mor recurrence in the operated ovary ranges from 2.1
to 10.4%. Specialists note that when a diagnosis of a
"functional ovarian cyst", in which cyst regression is

observed in 80%, conservative therapy is possible in or-
der to prevent recurrence. With recurrence, cysts pro-
duce her puncture under the control of the echography
with a diagnostic and therapeutic purpose. Among be-
nign ovarian tumors, a special group according to
WHO classification is tumor-like ovarian processes.
These formations have an external resemblance to be-
nign ovarian tumors, but their pathomorphological na-
ture is profoundly different. Despite the fact that many
researchers use more and more new and sensitive meth-
ods of research in their work, errors in differential di-
agnostics take place.

The analysis of literature sources showed that
19.7% of surgical interventions are performed in the
structure of ovarian tumors due to tumor-like processes.
With the timely detection and conduct of conservative
therapy, taking into account the data of general clinical
and special methods, tumor studies regress. And, on the
contrary, in the works of individual authors it is pointed
out that among the patients operated on for ovarian tu-
moral processes, true formations are found in 1-5%,
which for a certain time were treated conservatively.
Moreover, in the literature there are data on the ovarian
cancer detected in histological research in patients op-
erated on for tumor-like ovarian formations.

In the literature there is no conclusive evidence of
the possible development of ovarian cancer from reten-
tion formations. However, it is often difficult to con-
duct differential diagnosis of them with a malignant
process in the ovary. Therefore, women with retention
cysts of the ovaries at postmenopausal age should be
referred to a group of high risk for the possible detec-
tion of ovarian cancer in them.

Discussions of numerous authors confirm that it is
necessary to improve methods of early diagnosis of any
volumetric ovarian formations. It is known that cur-
rently up to 80% of patients with advanced ovarian can-
cers come in. This is explained not only by ineffective
treatment, but also by late diagnosis. The belatedness
of the diagnosis is associated with the absence of patho-
logical symptoms characteristic of the early stage of the
disease. Early differential diagnosis has difficulties.
Therefore, to date, the problem of early diagnosis of tu-
mors and tumor-like processes of the ovaries is ex-
tremely urgent and complex.

The problem of tumor-like processes of the ovary
is also relevant in connection with the "revitalization"
of this disease. Among children entering the hospital
with a diagnosis of acute appendicitis, cystic ovarian
formations account for 25.4%. At the same time, the
correct diagnosis at the pre-hospital stage is set at 7-
10%.

Therefore, there is a need for systematization of
extensive material in relation to tumors and tumor-like
processes of the ovaries, the development of clear cri-
teria for differential diagnosis and treatment of patients
with benign ovarian formations at different stages of
the survey.

And also the authors noted that in connection with
this, there is a certain interest in puncture and aspiration
drainage of pathological foci under echographic con-
trol, which attracts minimal invasiveness, low compli-
cation rate and does not require general anesthesia. At
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the present time, the question of puncture of follicular,
yellow body cysts, and tekalyutein ovarian cysts is also
widely debated. This easily performed procedure is also
an alternative to surgical operations and can be per-
formed on an outpatient basis. Obviously, for its con-
duct, appropriate indications and clear criteria for the
selection of patients are needed.

Despite the guidance in the literature about the un-
doubted role of the infectious process in the genesis of
development of ovarian cysts, there are no studies that
determine the significance of various pathogens in the
development of ovarian cysts. The inflammatory pro-
cess is the cause of changes in hormonal relationships
in the body of a woman. Inflammation of the append-
ages can lead to a chronic condition of anovulation and
the development of follicular cysts. When studying the
level of hormones (luteinizing hormone (LH), follicle-
stimulating hormone (FSH) and estradiol) in the blood
serum and punctate ovarian cysts, an increase in the
level of gonadotropic hormones in the blood serum and
in the punctate was found, in addition, the level of es-
tradiol, with follicular cysts, the concentration of estra-
diol in the contents of cysts is above 100 pg / ml.

V]K: 616.314-085

Thus, summing up the literary analysis, it can be
noted that in connection with disparate data on the na-
ture of hormonal disorders in tumors, further study of
this issue is necessary.
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REGENERATION OF HARD TISSUE OF TEETH: HISTORY OF THE QUESTION, PROSPECTS OF
PRACTICAL APPLICATION

Annomauusn

Pecenepayus meepovix mxaneii 3y6a — smo 0yoyuee cmomamonozuu, Komopoe obniesuum JHcu3Hb NaAyueH-
mam. 31110 6y()yu4@e noseojum udmu K cmomamooecy u He 6()ﬂmbC}Z, He nepeHocuntb 6ce Imu nblmKu anecmesuil
u npenapupogarue 60p MAWUHOU, eClu Mbl CMOJCEM 3ACMAsUms 3y0bl NPOCMO 80CCMAHOBUMb DA3PYULEHHY IO
aManb, OeHmuH u opyeue nogpedxcoennvle mxanu. Kapuec — camoe pacnpocmpanéunoe sabonesanue. Ouerv mMHo-
cue nayuernivbl umeron 6blpasiCeHHyo cmOMam0¢06u}0, MHOcUe npocmo uUcnbvblmsvledrom nNCUXOIMOYUOHATIbHOE
nomp:scCeHue 60 epems eusuma K epayvy cmomamaoiiozy, ece amo npueodum Kycyey@leyuio namoJjiocu4eckoco npo-
yecca, u 60 MHoO2UX CayUasx 3y6bl npuxodumc&z nonpocmy yOMﬂMb, umo CywecmeenHHo CHualcaem kKadecmeo
IHCU3SHU YelloseKd.

Abstract

Regeneration of hard tooth tissues is the future of dentistry, which will make life easier for patients. This
future will allow us to go to the dentist and not to fight, not to endure all these torture anesthesia and preparing
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the boron with a machine if we can force the teeth to simply repair the destroyed enamel, dentin and other damaged
tissues. Caries is the most common disease. Very many patients have severe dentofobia, many simply experience
psychoemotional shock during a visit to a dentist, all this leads to aggravation of the pathological process, and in

many cases the teeth simply have to be removed, which significantly reduces the quality of human life.

Knioueswvie cnoea:Pezenepayus,
Tideglusib, paxmopwel pocma.

nenmudomepanuﬂ,

000HMOMPOnHLIE  OUOPEYAMOPYL,  NpEenapam

Key words:Regeneration, peptidotherapy, odontotropic bioregulators, Tideglusib preparation, growth fac-

tors.

HoBrrit meTox nedenus, pazpaboTaHHBIH yde-
HBIMH 13 Y HuBepcuteTa Jlnsca, odemmaer HaBceria u3-
0aBUTH NALIMEHTOB OT IJIOMOUPOBaHUs 3yOOB.

[TpuunHa pazpymenus 3y00B — KHCIIOTa, KOTOpast
MPOU3BOIUTCS OaKTEpHsIMH, HAXOSIIUMHUCH B OHO-
wieHke. Kucnora BbI3bIBacT NeMHHEPATU3ALUIO TBEP-
JIbIX TKaHel 3y0a, Ipu 3TOM 00pa3yoTcs MUKPOCKOIIH-
YyecKue Mopsl. Paspyiienue nporpeccupyer, 1 3TH MHUK-
POTIOPHI YBEITHIUBAIOTCA.

CorymacHO TOJyYEHHBIM HCCIEIOBATEIIMU U3
Yuuepcureta Jlnaca cBeAeHHAM — IEPCICKTHBHBIM
SBJISIETCS CIIOIb30BaHNE XUJKOCTH Ha OCHOBE HETITH-
JIOB, KOTOpasi IPOIUTHIBAET MUKpPOMOpHI 3yba. Mexa-
HH3M JICHCTBUS MENTUIa OCHOBAH HA 3HAHUU TOTO, KaK
(dopmupyercst 3y0 U CTUMYJIHPYET pereHepanuo jae-
(exTa TBEpIBIX TKaHEH.

Ota KXUAKOCTh conepkut nentun P 11-4, koto-
PHBI TIpH OIIpEJEeNICHHBIX YCIOBUAX cOOMpaeTcsl B BO-
JoKkHa. [IpakTHYecKu 3TO MPOUCXOJUT TakK: IPH B3aH-
MOJICHCTBHH € 3yOOM, KHIKOCTh NMPOXOJUT B MHKpPO-
TOPBI U CIIOHTAHHO NPEBPAIAETCS B I'ellb. JTOT Iellb
obecrieunBaeT «KapKac», KOTOPBIH NPUTATUBAET Kallb-
IIMH, ¥ pereHepamnys MpOHCXOAUT 3a CYET MHHEpaIIb-
HBIX BELIECTB 3y0a, oOecrieunBas eCTECTBEHHYIO 1 0e3-
60J1e3HEHHYIO0 KOPPEKIUIO TKaHEH.

DTOT METOJT HeJITaBHO OBLT POTECTHPOBAH B JIa0O-
paTopuu Ha JIIOASX C HadyalbHBIMH IPU3HAKAMH KapH-
03HOTO MOpaXeHUs. Pe3ynpTaThl 3TOT0 UCCIICTOBAHUS
mokasainy, 9ro nentuasl P 11-4 moryTt ncnpaBuTh mo-
BPESXKACHUE U PETCHEPUPOBATh TKaHU 3y0a. [6]

BroperynaTopsl ¢ OZOHTOTPOIIHBIMHU CBOHCTBAMH
OKa3bIBAIOT PEreHEpaTHBHOE JECHCTBHE Ha TKAaHEBBIC
CTPYKTYpbI 3y0a. OOHTOTPOIIHBIE PETYJISATOPHBIC HETI-
THIIBI COZiepKaT OOJBIIOE KOIMYECTBO OCTECOMHIYK-
TUBHBIX (DaKTOPOB, (U3MOJIOTMYECKH AKTHBHBIX OMO-
MOJIEKYJI M BEIIECTB, KOTOPHIE aKTUBUPYIOT CHHTETHU-
YECKHE MPOIIECCHI.

JleHTHH cocTaBIIsIeT OCHOBY 3y0a, KOTOpas pacio-
JIO)KEHa BOKPYT 3HJOJO0HTA. [IeHTHH 00pa3yroT O/0H-
TOOIACTBl — KJIETKH ME3CHXHMAJIBHOTO IPOUCXOXKAEC-
uusi. Coi 04OHTO0JIACTOB BBICTUIAET CTEHKH ITOJIOCTH
3yb6a. OmoHTOOIACTEl CIOCOOHBI MIPOAYIUPOBATH B TE-
YeHHUE BCEH KM3HU YeJIOBEKa NPEICHTHH, KOTOPHIH 3a-
TEM MOJBHUPAETCS] MUHEpanu3anuu. [2]

JleHTHH, B OTIIMYKE OT SYMAJIH, UMEET BHICOKYIO pe-
TeHEPATOPHYIO CIIOCOOHOCTH, YTO CBS3aHO C HATMYHEM
0JIOHTOOJIaCTOB. AKTHBATOPaMH pETEHEPALH OJIOHTO-
611aCTOB 1, COOTBETCTBEHHO, 00pa30BaHUs JEHTHHA SB-
JSIFOTCSL KJIETOYHBIE OMOPEryJISITOPBI IMYJIBIIBI, HEepH-
0CTa U ME3EHXHMBI, a TAK)KE MapallUTOBUIHBIX JKEIE3.

Perenepanus 3y6a 3a caeT OHOPETyIATOPOB OUYEHB
MEUICHHAs M HENOTHAs. By IeHTHH MOBpEXIeH WIN

pasapakeH KaprO3HBIM MPOIECCOM, HeOOBIIOe KOJH-
YECTBO TPETHYHOTO (3aMECTUTENNBHOT0) IEHTHHA 00pa-
3yercst B 3y0e cO CTOPOHBI IyJIbIIapHOH Kamepsl. Bee
9TO CONPOBOXKAACTCS pereHepaunueil mnepudepude-
CKOT'O CIIOSl MyJBIBI TyTeM Au(depeHInanuy KIeToy-
HBIX 3JIEMEHTOB IPOMEXYTOUHON 30HBI U NpeBpallie-
HUSI MX B OJJOHTOOJNACTBL. DTOT MPOLECC CTUMYJIHPY-
eTcd PETYJSATOPHBIMH TIENTHIAMH KOCTHOM TKaHH,
HAJIKOCTHHIIBI, COCYJIOB M ME3CHXHUMBIL. BBIIBICHO, UTO
B OJJOHTOOJIACTHOM CJIO€ ITyJIBITBI HA BCEX CTAIUSIX pa3-
BUTHS 3y0a collepKaTcs KIICTKH, 00J1aafoIIie CIroco0-
HOCTBIO K TIPOJIH(EepaIiii — PETHOHAIBHBIE CTBOJIOBBIC
KJIeTKU. IHAYKTOpOM HX mposudepanny sSBISIOTCS pe-
TYJISTOPHBIE TIETITU/ABI IEPUOCTA, KOCTH U ME3CHXUMBI.
[4; 6]

B HOpManbHBIX yCIIOBHSIX 00pa3oBaHHe ACHTHHA
MIPOUCXOTUT Yepe3 2 HeIeNHU 1OCIIe TPaBMBI. Y CKOPUTh
STOT MpPOIIECC MOXKHO IPU MOMOIIM PETYISATOPHBIX
MIENTHOB KPOBCHOCHBIX COCY/IOB, IDIAIICHTHI, HATKOCT-
HUIIBI, KOCTH U Me3eHXUMEI. [IpeIeHTHH Kampudum-
pyercs K KoHLy 4-i1 nenenu. [1]

O0pa3oBaHKe HMAITH — 3TO PYHKITHS YHAMEI007a-
CTOB — KJICTOK SIHUTEIHATBHOTO IPOUCXoAeHus. B mpo-
mecce 00pa3oBaHUs U Pa3BUTHS SMAJIH YHAMEITIO0IACTHI
YMEHBIIIAIOTCS B pa3Mepax M OTOJBHUTAlOTCS OT JCH-
tiHa. K MOMeHTy npopesbiBaHus 3y00B, 3HaMenooa-
CTBHI PE3K0O YMEHBIIAIOTCA U peAyupyroTcs. [2]

ITocne moBpexaeHHUs 3Manb HE BOCCTaHABIIHBA-
etcs. [Ipu neficTBuM Ha dMaJIb MATOTCHHBIX (JAKTOPOB
OHa pearmpyeT OOpa3OBaHWEM 30H THIICPIIMTMCHTA-
un. Tak Kak B COPMHUPOBAHHON SMAITH B3POCIIOTO Ye-
JIOBEKa SHAMEN00JIaCTOB HET, TO OKa3bIBaTh IPSAMOE
BO3JICHCTBUE MENTHIHBIMH IpernapaTaMyd Ha 3Mallb -
HEBO3MOXHO. HO ecTh myTh BO3ACUCTBHS Ha TPOYUKY
IyJIbIBI, KOTOPBI MO3BONUT MOBBICUTH NPOYHOCTH U
YCTOWYMBOCTh 3MAaJIM K MAaTOTeHHbIM (hakTopam. Jliis
9TOTO HCIOJIB3YIOT OHOPEryIaTOpsl KOCTHON TKAaHH,
COCY/JIOB, ITyJIBIIBI, IEpHOCTa ¥ Me3eHXUMBI. OHH MTOBHI-
[Iaf0T IPOYHOCTh MM K MEXaHUYECKUM M XUMHUYe-
CKUM BO3/ICHCTBHSAM, IIPEIOTBPAIIAIOT TOSBICHHUE TIHT-
MEHTHBIX TSTEH. [5]

HenaBuo yuensle n3 Koponesckoro komnemxa B
JlonnoHe OOHApYXHJIH, 4TO OOBIYHOE JIEKAPCTBO, KO-
TOpOE JICYHT psii CHMIITOMOB OOJe3HH AubIreiiMepa,
o0J1ajiaer ele OJHUM yIUBUTEILHBIM CBOHCTBOM: OHO
3aCTaBisIeT 3yObl BOCCTaHABIMBATHCA. DTOT TpenapaT
nasbiBaercs Tideglusib, KoTopbIii Xopo1Io 3apeKoMeH-
JoBasl ce0si KaKk CPeAcTBO ISl OOpHOBI ¢ OOJIE3HBIO
AunbureiimMepa. JlelicTBylollee BEIIECTBO MpernapaTra —
Mosekyna-uaruouTop kuHaszel GSK3, dhochopummpy-
fomeld psa OSNKOB OpraHuW3Ma, BKIIOUYas (akTopsl
TPAHCKPHUIILINHN, PETYINPYIONINE MPOIECCH ACICHUS
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KJIETOK M aronTo3a (peryIupyeMblii IIpoLecc mporpam-
MHUpYEMO#1 KJIETOYHOH Tndeny, B pe3yabTaTe KOTOPOro
KJIETKa pacra/iaeTcsi Ha OTAEJIbHBIE aroNTOTHYECKUE
TEJbIIA).

VYuéHbple TpONUTANN MpenapaToM KOJUIareHOBBIE
TryOKH U TIOMECTHIIM UX B MOJOCTU B 3MaJI M JCHTHHE
3y00B mabopatopHBIX Mblmei. [lects Hemenb cmycTs
MOJIOCTH OBLTH TIOJIHOCTBIO 3aIIOJTHEHB HOBBIMHU KIIET-
KaMU, KOTOpBIE TIOSBUIIMCH HA MECTE IMTOBPEXKICHHN. [6]

B Oynymiem y4éHble HaIEIOTCS, YTO UX OTKPBITHE
MO3BOJIUT HAaM BOCCTAHABIMBATH IOBPEKAEHHYIO
9Majb 0e3 HCIHOJIb30BAHUS CTOMATOJOTMYECKUX HH-
CTPYMEHTOB. YTiyOJeHHOe TOHMMaHHEe OWOJIOTHYe-
CKHX MPOLIECCOB, IPOUCXOASIINX BO BpEMs pa3BUTHUS U
BOCCTAaHOBJIEHUs 3y0a, CO3/1aeT NPEANIOCHUIKH JUIsl yCHU-
JICHUsI penapaTUBHOTO OTBETa M pereHepanuy TKaHeH.
Marpuia JeHTHHA COJIEPKHT OIPOMHOE KOJINYECTBO
0eKkoB M (paKTOPOB POCTa, CIIOCOOHBIX CTHMYIHPO-
BaTh BOCCTAHOBJICHHE TKaHEH. DTH (aKkTopsl pocra
CEKPETUPYIOTCS KJIETKaMHU ITyJIBIBI M OCAXIAIOTCS B
MaTpHlle ICHTHHA BO BPEMsI MUHEPAIU3alny, 1€ OHU
OCTAOTCS 3alINIICHHBIMA B aKTUBHO dopme. [leMune-
paiM3alyy ICHTUHA [10CJIe TPUMEHEHHS TPOTPaBIIMBa-
IOIIEro areHTa, npernapara Jjisi HOKPBITHS MYJIbITb, HITH
Jlayke BO BpEMsI IPEIapupoBaHusl MOJIOCTH, BBICBOOOXK-
JIaeT 3TU (haKTOPBI POCTA U AENAET UX JOCTYITHBIMHU IS
OKpYXaIOUIMX KJIETOK. BeposiTHO, OHM UTparoT Kitove-
BYIO POJIb B PEryJIMpoBaHNK (POPMHPOBAHUM perapa-
THUBHOTO JeHTHHA. PakTopsl pocTa, 0COOCHHO TpaHC-
(hopmupyromuii poctoBoit ¢axrop 6era (TGF — beta),
SBJISIFOTCSl Ba)KHBIMM YYaCTHHUKaMH KJIETOYHOTO CHT-
Hajla; OHH CTHUMYJIHPYIOT Au((HEepeHIUPOBKY OIOHTO-
671aCTOB M CEKPEIMI0 MAaTPUKCHOTO JIEHTHHA, YTO IPHU-
BOJIUT K yBEIMYECHHUIO ()OPMUPOBAHUS PENapaTHBHOTO
neHTuHa. [1]

Jpyrum cemeiicTBOM (pakTOpPOB pocTa B pa3BUTHH
U pereHepanuu 3y0oB SIBIISIOTCS KOCTHbIE MopdoreHe-
tndeckue Oenku (BMP). PekomOnHaHTHEI YenoBede-
ckuit BMP-2 ctumynupyer qudpepeHImpoBKy B3poc-

JIBIX CTBOJIOBBIX KJIETOK ITyJIBIIBI B OJIOHTOOJIACTO-II0-
JOOHBIH THII KJIETOK B KynbType. IlomoOHbIe MHIYK-
tuBHbIe 3pdextel TGF — beta 1-3 u BMP-7 ctumynu-
pPYIOT 00pa3oBaHHE perapaTHBHOIO JEHTHHA in Vivo.
Bbu10 00HapykeHO, YTO NPUMEHEHNE HHCYIIMHOIIOI00-
Horo ¢axtopa pocra (IGF)-1 ctumymupyer obpa3osa-
HHUE JCHTUHHBIX MOCTHKOB, YTO CPaBHHUMO C BO3JCH-
CTBHEM THIAPOKCHIA KAIBIHL. [5]

Pereneparust TBepABIX TKaHEH 3y0a sIBISIETCS OA-
HHUM M3 CaMbIX NEPCIIEKTHBHBIX HANIPABICHUH B CTOMa-
Tosornu. broakTBHAS 3aMeHa ICHTHHA TTO3BOJIMT Ia-
LMEHTaM B3J0XHYTh CIOKOWHO U OOJbIIe HE OOSThCS
BU3UTa K CTOMATOJIOTY, @ CTOMAToJIOraM ITOJHOCTBIO
NIEPEOCMBICIIUTH METO/IbI JICYEHHsI 3y0OB.
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OVARIAN CANCER DURING PREGNANCY CLINICAL CASE

Annotation

L'article présente une analyse du cas clinique du cancer de I'ovaire pendant la grossesse. Le patient de
I'hépital "Centre périnatal régional” Tyumen, 35 ans, la troisieme naissance de la sixieme grossesse. Cette
pathologie a été détectée au cours d'un dépistage effectué a la 33 semaine de gestation.

Abstract

A clinical case of ovarian cancer during pregnancy is presented. A patient is 35-year old woman (gravida 6,
para 3). The cancer was diagnosed at week 33 of gestation.

Mots-clés: obstétrique, cas clinique, grossesse, la parturition, cancer de I'ovaire.
Key words: obstetrics, clinical case, pregnancy, parturition, ovarian cancer.

Introduction. Le diagnostic et le traitement des
néoplasmes ovariens posent toujours des problémes en
oncogynécologie. Le cancer de I'ovaire se classe au
septiéme rang parmis tous les néoplasmes malins chez
les femmes et est de 4-6% [1, page 2]. Dans le méme
temps, cette oncologie est rencontrée avec une
fréquence de 3-6% pendant la grossesse, soit 1 cas pour
10-50 mille femmes [2, page 190; 3, page 42]. Les
problémes qui se posent dans la grossesse, compliquées
par les formations analogues a la tumeur des ovaires, au
niveau actuel du développement de la science médicale
ne sont pas résolus. Seulement dans les derniéres an-
nées, il y a eu une augmentation de l'incidence de cette
pathologie de 6% [4]. En raison de I'absence de grands
essais prospectifs randomisés et d'études de cohorte, il
est difficile de comprendre quelles tactiques de
traitement doivent étre suivies dans une telle situation.
11 est également impossible de créer des recommanda-
tions standardisées pour le traitement et le diagnostic
du cancer de I'ovaire pendant la grossesse. C'est pour-
quoi la couverture des cas cliniques individuels et la
méta-analyse des données littéraires sont extrémement
pertinentes [5].

But de I'étude. Démontrer le cas clinique de 'évo-
lution et du devenir du cancer de l'ovaire pendant la
gestation.

Matériaux et méthodes de recherche. Les
données de l'anamnése, l'examen du patient, le
déroulement de la grossesse, les données de laboratoire,

les études instrumentales, les avis d'experts, le
protocole de fonctionnement et 1'épicrisis de décharge.

Résultats de 1'étude. Femme, 35 ans. Troisiéme
naissance de la sixiéme grossesse. Lors de la consulta-
tion des femmes, elle a été enregistrée a 11 semaines,
fréquentée réguliérement. A 19 semaines, la grossesse
était compliquée par la menace de fausse couche. Le
patient était sous traitement ambulatoire. A 22-23
semaines - la naissance prématurée menagante, l'in-
suffisance ischémique-cervicale (I IC). La femme a été
hospitalisée a I'hopital régional «Centre périnatal
régionaly. Pessaire obstétrical établi, A 26 semaine, di-
abete gestationnel a été identifié. La thérapie de régime
a été réalisée. A la semaine 33, le dépistage a été fait ,
dans lequel a été trouvé un noeud interstitielle-
subserous 33x15 mm, derriére le placenta située a la
paroi avant. En outre révélé: 1'augmentation de la taille
de l'ovaire droit avant 78x47 mm ayant une inclusion
liquide pouvant aller jusqu'a 5 mm de diameétre, qui
occupent jusqu'a 2/3 du volume; une augmentation de
'ovaire gauche a 85x45 mm (forme irréguliére, avec un
contour vallonné, la structure n'est pas uniforme). En
outre, une petite quantité de liquide a été trouvée dans
le petit bassin. En conclusion: la formation des ovaires,
l'ascite. Février 24, 2004. a été envoyé au «Centre ré-
gional d'oncologie», examiné par un oncogynécologue,
le diagnostic: une grossesse de 33 semaines. Téte
previa. Pesée anamnése obstétricale. Insuffisance is-
chémique . Un pessaire obstétrique a été établi. La
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forme sous-séreuse du myome utérin, le kyste de
l'ovaire est bilatérale. Diabéte gestationnel (diabéte
sucré). La césarienne et le traitement chirurgical des
kystes de l'ovaire ont été recommandés. 27.02.16 la
consultation périnatale a eu lieu. Il a été décidé
d'effectuer une opération planifiée en collaboration
avec l'oncogynécologue du Dispensaire régional
d'oncologie de Tioumen. Aprés avoir effectué la
césarienne, déterminez le volume de l'opération. Une
laparotomie a été réalisée le 05.03.16, acces a
Pfannenstil, anesthésie par intubation. Dans la cavité
abdominale, un liquide séreux - 1000 ml a été détecté.
Neceud interstitiel-subsereux myomateux localisé sur la
paroi antérieure de l'utérus. Le diameétre du néoplasme
est de 4,3 a 4,7 cm et, dés le début de l'opération, a 5
minutes, un enfant male vivant a été retiré de la téte.
L'état de I'enfant est satisfaisant. Score échelle d'Apgar:
lére minute - 7 points, 5 minutes - 7 points, poids -
2330 grammes, hauteur 49 cm L'utérus est cousu avec
une couture PGA double face. Utérus réduit, dense.
Révision de la cavité pelvienne: ovaires ¢élargis,
diamétre 7-8 cm avec la propagation du tissu tumoral
sur la surface externe. L'ablation de la trompe de
Fallope et de 'ovaire a été réalisée des deux cotés, la
macro-préparation a été dirigée vers une étude
histologique, selon laquelle I'image histologique du
cancer de l'ovaire endométrioide a été révélée, la forme
apparentée au sertolio. Il a été décidé d'étendre la portée
de la chirurgie a I'hystérectomie, la résection d'un
épiploon important. Drainage de la cavité abdominale.
L'hémorragie totale est de 1500 ml. Période
postopératoire sans complications. Dans le contexte de
la thérapie en cours, I'état du patient est positif.
Diagnostic  postopératoire: ~ Travail  opératoire
prématuré III a 33-34 semaines. Téte previa. Pessaire
obstétrique a été récupéré. Pesée anamnése obstétricale.
Diabéte sucré gestationnel. Césarienne selon Derfler.
Cancer de l'ovaire, Ascites. Extirpation de 1'utérus avec
des appendices. Omentectomie. Fibromes utérins,
forme mixte. Installation de drainage de la cavité
abdominale. Perte de sang de 1500 ml.
Plasmotransfusion. Anémie de gravité modérée. 4éme

jour: transféré au département de gynécologie pour un
traitement ultérieur. Le jour 7, elle a été transférée au
«Centre régional d'oncologie», pour la chimiothérapie.

Conclusions.

1. Le cancer de I'ovaire pendant la grossesse est
caractérisé par un écoulement agressif, une propagation
rapide du processus a des stades plus avancés.

2. La décision de mener la grossesse,
I'accouchement et le traitement des femmes atteintes de
tumeurs de 'ovaire doit étre prise en collaboration avec
l'oncogynécologue. Les tactiques sont résolues
individuellement.
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LIMIT VALUE OF EFFICIENCY OF SPEED OF TRANSPORT MACHINES

Annomauyus.

B smoti cmamuve pacemampuearomcs CKopocmu O8uUdICeHUs. MUH, 6 3asUucumocmu om pa3iu4Hblx yC]ZOGMﬁ ae-
mocmpaovl, U pasmepsi 3HAYEHUll, NOTYYeHHbIX hakmuueckoll xpoHomempuell. Basicnas dodvrua: 6o epems cmpo-
umenbCcmea 8 xooe CmpoumenbCcmed OIUHA GHYMPEHHell MASUCHPATbHOU 00PO2U He PeMOHMUPO8ALAch, U Ovlid
8b10PAHA OUCTIAHYUS MeHCOY NPeOBaAPUMETbHBIM PEMOHINOM U PEMOHMOM MPAHCROPMHO20 Y31d. 3a30p npedo-
cmaesenmcs 6 Coomeemcemeyrowux UHCmpYKyusix no 3aepyske apaxuca.

Abstract.

To this article the results of chronological supervisions of movement are driven in the operating mountain
making at the different states of motorway.

Different distances of mountain mainwaies are chosen. Roads at building of mine , inward panels areas of
roads without repair and after the reconstruction of them , road of haulage drift before and after their repair.
Corresponding recommendations are done for the increase of loading on a cleansing coalface.

Knroueenie cnosa: IIaxThbl, IIAXTHBIC aBTOAOPOI'U, TOPHBIC BBIpa60TKI/I, CKOPOCTb ABUKCHMUSA.
Key words: mines, mine highways, mine workings, travel speed.

IIpn BBIMONHEHNN KadyeCTBEHHBIX ITOKa3areneit
IaXThl TJIIaBHYIO POJIb UTrpaeT OecriepedoifHast 1 HOp-
ManpHas paboTa qocTaBo4HbIX MamuH [1,3.4]. OT ux
Ka4eCTBEHHON pabOTHl 3aBUCUT HOPMBI BBITOIHEHHS
MOCTaBJIEHHBIX 3aJau Ui oOecredeHHs Mokasareleil
mraxTbl. OCHOBHBIM MTapaMEeTPOM JOCTABOYHBIX MAIINH
SBIISIIOTCSI CKOPOCTh NEPEABIDKEHHUS UX OT OYHCTHOTO
3a00s1 10 MyHKTa pa3rpy3ku pynasl. besyciosHo, nocine
HEKOTOPOT'O BPEMEHH, IIaXTHBIE aBTOAOPOTH IPUXOIAT
B HETOJHOE COCTOSIHMS: SMBI, HAKOIUICHHWE BOJBI, 3a-
XJIAaMJIGHUE M 3arpOMOXJIEHHE KyCKaMHU BbIBAJIMB-
HIMXCSI TOPOJIBbl UK PYABI NPU ABMKEHUU MAIIUH I10

HEKA4YeCTBEHHBIM IIAXTHBIM JIoporaMm. s Hopmam-
3aIli¥ ATUX CUTYalny HEOOXOIUMO ITPOBOIUTH PEMOHT
JIOPOTH U BBECTH KOPPEKTHPOBKY Ha CKOPOCTh JBIKE-
HUSI IOCTaBOYHBIX MAIIMH C Y4€TOM OOIIEro COCTOs-
HUSI JOPOTH JEHCTBYIOIUX BEIpaboTOK. J{i1st 3T0i 1enu
OBUTM TIPOBEACHBI XPOHOMETPAKHBIX HAOJIOIEHUI
CKOPOCTH JIBH)KEHHUS aBTOCAMOCBAJIOB.

CKOpPOCTH IBHKCHHUS aBTOCAMOCBAJIOB JI0 M TIOCIIE
CTPOMTEILCTBA IIAXTHBIX JOPOT IMPHUBEICHHI HIKE B
Tabmme 1.

Tabuuma 1
JlaHHbIe Pe3yJIbTATOB H3MEPEHUH CKOPOCTH
Ko- CpeaHsisi CKOPOCTH ABUKEHHS, KM /4ac
Mopennb JInY. Cpennee
Pynnuk aBTOCAMO- peii- Cpennee pac- r I 3HAYEeHHEe
cBaja CoB, CTOSIHME OT- PYKeH. OpO?KH. CKOpo-
mT. KATKH, KM CTH,KM/4
1 2 3 4 5 6 7
3XKP TORO 50+ 112 1,98 8,01 8,17 8,09
BXP TORO 50+ 204 1,28 10,65 12,40 11,46
CrenHoit TORO 50+ 38 1,66 9,30 7,07 8,03
IOXP TORO 50+ 304 1,46 8,18 6,63 7,32
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Iponomxenne Tadmuupl 1.

Ko- CpeaHsisi CKOPOCTH ABUKEHHS, KM /4ac
Mopean any. | Cpennee pac- Cpennee
Pyauuk aBTOCaMO- peii- CTOSIHHE OT- IHAYEHHE
cBaja CoB, KATKH, KM I'pysen. | Iopoxh. cKopo-
mT CTU,KM/4
1 2 3 4 5 6 7
AXP AD 55B 46 1,49 9,30 10,10 9,68
Komapt MT 5020 103 1,17 9,42 10,74 10,04
CrenHoit yu. 1 TORO 50+ 4 0,35 5,00 7,00 5,83
CrenHoit yu.2 TORO 50+ 6 0,4 6,00 6,30 6,15
CrenHoif yu.3 TORO 50+ 5 0,5 8,30 8,90 8,59
CrenHoii yu.1 TORO 50+ 7 0,12 3,60 3,83 3,71
CrenHoit yu.4 TORO 50+ 16 0,15 3,98 4,09 4,03
CrenHoit o p/c 9 TORO 50+ 4 0,45 11,25 15,90 13,18
CrenHoit 10 p/c 13 TORO 50+ 6 0,60 12,00 15,65 13,58
CremHoit o /m +10m | TORO 50+ 5 1,60 12,70 15,38 13,91
Crennoii yu.1 p/c 9 TORO 50+ 7 1,00 5,51 11,08 7,36
CrenHoit yu.4 TORO 50+ 16 2,12 18,49 19,20 18,84
CrenHoit TORO 50+ 201 1,935 13,58 13,61 13,6

W3 tabaune! 1 BUIHO, 9TO:

1). o Hauama cTpouTENbCTBA JOPOT, CPETHSS
CKOpOCTh MO PAa3HbIM pYAHUKAM COCTaBJIET OT
7,32xm/4 0 11,46 kM/4, a CpeIHEB3BEIICHHOE 3HAYEC-
HHE CKOPOCTHU COCTaBHJIO 8,89 km/d.;

2). CpenHsist CKOPOCTh ABMXXECHHS MO BHYTPHU Ia-
HENIBHBIM yYacTKaM JIOpOT, HE OXBAYCHHBIX PEMOH-
Tamu, cocrasisier 6.01 kM/4.;

3). CpenHsis CKOPOCTh IBIKEHHSI TI0 OTPEMOHTH-
POBaHHOMY YYacTKy OTKaTOYHOTO INTpPEKa COCTABUIIA
16,21 xm/4..

CKOpOCTB B IOJ3€MHBIX BHIPAOOTKAaX 3aBUCHT
HE TOJIBKO OT COCTOSIHUS JOPOTH, HO U OT MapaMeTpPOB
aBTocamocBaia [2,3] u pa3MepoB OTKATOYHOTO
HmITpeKa.

B maxTax ITO JKIIM Ha npsIMOJIMHEHHBIX y4acT-
Kax JefCTByIONIMe TPAHCIOPTHBIE BEIPAOOTKH HMEIOT
ceuenue 22,8M? mupuHoit 5,0M 1 BeicoToit 4,3M. TIpu
JIBIDKEHUH CO CKOPOCTHIO /10 20 KM/4 aBTOCaMOCBaIaM
TORO-50+ tpebyercst mupuHa BEIpaOOTKH 5,629M 1
BbIcOoTa 4,525M (COTTIACHO TEXHWYECKUM XapaKTepH-
ctukam MammHsl), a st [IIM TORO-0011 — mmpuna
BBIPAOOTKH JIOJDKEH OBIT He MeHee 5,562M. IToatomy
WCKIIIOUNTH 33/I€BaHHsI CTEHOK M KPOBJIM BBIPAOOTOK
HE00XOIMMO CHIKaTh CKOPOCTb.

[Ipu cTponTENHCTBE KaUTAIBHBIX JIOPOT BBEICOTA
BBIPAOOTKH MOKET YMEHBIIUTHCS Ha TOJIIINHY HACTHIIA
noporu [ 1,2].

3aMeTHOMY POCTY CPEIHUX CKOPOCTEH ABMKCHHUS
MPEMATCTBYIOT OTPAaHMUYEHHSI CKOPOCTEH COTJIACHO
[IpaBuiiaM nNPOMBINIIEHHONH 0€30MacHOCTH (MaKcH-
MaJIbHas pa3pelieHHasi CKopocTh B maxte 20 Km/4, Ipu
pa3MHMHOBKaxX M Ha IoBOpoTax He Oosiee 10 km/4, Ha
cnyckax He Oomnee 15 xm/4).

3HAYUTEIbHOE CHUXEHHUE CKOPOCTU MPOHCXOIUT
Ha nogseMax. Hanpumep, rpy>xeHsbiif aBTOCaMOCBAJl Ha

IJIABHBIX MOJbEMax 7° JIBUKETCS CO CKOPOCTHIO 6,0 —
7,5 kM/4, a Ha moabemax 13° - co ckopocthio 4,0 — 5,0
KM/4.

Ha pyanuke CtenHoi mx.67 3aMepsl ckopocTeit
nemkeHust aprocamocaioB TORO 50+ mo orpemoH-
THPOBAHHBIM y4aCTKaM JOPOT MOKa3aJIH:

A). Yuacrtok Nel, rop.+60, mx.70, IT 11Boct (9-1)
JI0 PyZIOCITyCcKa 9, MBIDKEHUE TPY>KEHOTO TIOCTOSIHHO Ha
noapem 100 (cepmaHTHH), TTOJNIOTHO AOPOTH MECTaMHU
pa3duTo, UMEIOTCS BEIOOMHBI 1 0OBOITHEHHBIE YUaCTKU
(cxopocTb TpyxkeHoro = 5,51 km/4, mopoxkHero = 11,08
KM/4, cpenHsist = 7,36 kM/4.);

B). Yaactok Ne 4, rop. +100, lyoer D0 IEpEITyCK-
HOTrO pynocmycka rop. +100, mopora ropu3oHTagbHA
U B Y/IOBJIETBOPUTEIEHOM COCTOSIHUU (CKOPOCTb Ipy-
xeHoro = 18.49 km/4, mopoxuero = 19.2 km/4, cpen-
Hsist = 18.84xm/4.).

[TpenBapuTenbHbIC BHIIOIHEHHBIE PACUEThI TOKA-
3BIBAIOT, YTO C YYETOM yKa3aHHBIX OTPaHHYCHUH 1 IPU
JBIDKCHUH 110 YCPEIHEHHO! Tpacce (TOpH30HTAIBHBII
y4acTok — 35% M y4acTOK ¢ TJIaBHBIM yKIOHOM 7° —
65%) cpenHsist CKOPOCTb COCTaBHT - 13,6 kM/4.

AmHanuze BbIIIE NONYYCHHBIX JAHHBIX HEIOCTa-
TOYHA JIJIsl YCTaHOBJIEHHUS HOPMAaTUBHOM CKOPOCTH JIBH-
JKEHUsI 110 OTPEMOHTHPOBAHHBIM Jjioporam. [ljist 3Toro
HEOOXOAMMO MPOBEACHHE CIEUUAbHBIX HCCIIEI0Ba-
HUH 1711 pa3paboTku 1uddepeHIIMPOBaHHBIX HOPM 10
Ka)JI0W IpyIIe PyAHUKOB C HICHTHYHBIMH YCIOBHSIMHU
IKCILTyaTal|H.

ITo pymauxy CTenmHOW MOXXHO CHENATh CIEIyI0-
II1€ BBIBOABIL:

1. CpenHue CKOPOCTH JIBHJKEHHSI aBTOCAMOCBa-
soB tuna TORO 50+ mo oTpeMOHTHPOBAaHHBIM H0PO-
raM, NpU MCKIIOYEHUH HE OXBAYCHHBIX PEMOHTOM
BHYTPH MaHENbHBIX y4acTKax, yBenudyuaach Ha 36 %
10 CPaBHEHUIO C HOPMATUBHOU CKOPOCTHIO 10 KM/4;
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2. [Nony4eHHbIE pa3IMYHBIMHA CIIOCOOAMHU CpeI-
HUE CKOPOCTH IBIOKCHHS 13,6 KM/4. TpW JJHMHE OT-
KaTku 1,5 — 2,5 kM, MOXKHO PEKOMEHIOBATh 32 BPEMECH-
HBIA HOPMATHB IS PYIHUKA;

3. Jlnsa obecrniedeHus 0€30MacHOTO JBUKCHHS Ha
TIOBBIIIEHHBIX CKOPOCTSX HEOOXOTUMO UCTIONB30BaHUE
AaBTOCAMOCBAJIOB C TEXHHYCCKUMH XapaKTePUCTHKAMHU
COOTBETCTBYIOITIMH pazMepaM JIEHCTBYIOIINX TOPHBIX
BEIpa0OTKaxX, HAPUMEP, aBTOCAMOCBAIBI C EMKOCTBIO
Ky30Ba He 6onee 24 M°,

4. JIns yBENMWYEeHUS CKOPOCTH aBTOCAMOCBAJIOB
CUMTACM, YTO HEOOXOUMO CBOCBPEMEHHO MPOBOIUTH

VIK: 621:004.92

PEMOHT BHYTPUIIAHENBHBIX JOPOTH, KaK BUIHO U3 I10-
JIy4eHHBIX UccienoBaHuil nopsaka 20-25% cxopocTtu
TepsIeTCsl Ha OTHX yJacTKax.
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PECULIARITIES OF USING COMPUTER TECHNOLOGIES OF DESIGNING IN INDUSTRIAL
ENGINEERING

Annomauusn

B cmamve paccmompenvt npobnemvi npoekmuposanust u U320MoGaeHUs U30EaUll CIONCHOU 2e0MEeMpPUUEeCKoll
@opmur cpeocmeamu CALS-mexnonozuu. Ilpousseden anaiusz cnoco6os co3oanusn u ynpagieHus j1eKmpoHHbIMU
apxugamu yepmediceil. Ilpednosicena cmpykmypa nonoaHeHus apxueos 1eKmpOHHbIX Yepmedicell ¢ y4emom cne-

YuuKU UCXOOHOU epaduyecKol UHGOPMAYUL.
Abstract

In the article problems of designing and manufacturing of products of a complex geometrical shape by means
of CALS-technology are considered. The analysis of ways of creation and management of electronic archives of
drawings is made. The structure of replenishment of archives of electronic drawings is offered taking into account

specificity of the initial graphic information.

Knrouegvie cnosa: CALS-mexnonozus, npoexmuposaniie, no8epxHocmy, 21eKMpPpOHHASL MOOEb, YePmediC.
Key words: CALS-technology, design, surface, electronic model, drawing.

Ha ceromHsmHWN JeHb OCHOBY COBPEMEHHOIO
MAIIMHOCTPOCHUS 00Pa3yIOT WHPOPMAIUOHHBIC TEX-
Honoruu, cosganHele Ha Oaze CAD/CAE/CAM-
CHCTEM, MPUMEHEHHE KOTOPBIX MPHUBEIO K BBITECHE-
HHIO PYYHOTO BBITIOJTHEHHUSI KOHCTPYKTOPCKOM U TEXHO-
JIOTHYECKON JTOKYMEHTALINH.

Haumnas ¢ 2000-x romoB CALS-TexHOJIOTHM
HAYaJIM UCII0JIb30BaThCS CHAYAIA Ha OTACIBHBIX ITPEI-

MIPUATHUSAX, a 3aTEM CTaJId HEOTHEMIIEMOW YaCTBIO JIFO-
00ro Mpou3BOJCTBAa. B 4aCTHOCTH, MUPOBBIC JHICPHI
o pazpabotke CAD/CAE/CAM-niporpamm, cpeu Ko-
topeix: Dassault Systemes, Ascon, PTC, 3AO «Ton
Cuctemsi» [1, 2, 4, 5], npUCOEAMHUIACH K «TOHKE» IO
pa3paboTke cucTteM 0e30yMakKHOTO TPOM3BOJICTBA,
00BEIUHSIONNE KOHCTPYKTOPCKHE UIEH C TEXHOJIOTH-
YeCKMMH ¥ TIPOW3BOJCTBEHHBIMH BO3MOXKHOCTSIMHU
MPEIIPUATHS, YTO TO3BOJMIO KOHTPOJIHPOBATH BCE




«COLLOQUIUM=JOUDNAL»# 2(13).2018 / TECHNICAL SCIENCE

23

JKM3HEHHBIE IUKIIBI M3JeNust U (OPMUPOBATH OTYET-
HYIO IOKYMEHTALUIO 110 JACHCTBYIOLINM CTaHJapTaM.

B orpacieBoM MalIMHOCTPOCHUH CIEAYET BBIAE-
JMTh OTJENbHYIO MPOOJIeMy IPOEKTHPOBAHUS U M3T0-
TOBJICHUSI PabdOYNX OPraHOB IOYBOOOPAOATHIBAFOIINX
MAaIlliH CJIOKHOW reoMeTpuieckoil ¢popmsel. C meipro
pelIeHNs JaHHOH NPOOJIeMbl, B YaCTHOCTH, JUIS CO3/1a-
HHS TaKUX U3JeNUH TpeOyeTcs I0CIe0BaTeNbHO BhI-
HOJIHHUTB CJICIYIOIIHE STAIlbI:

- aHaIM3 TeoMeTpo-TpaduuecKkord HHPOpPMAIHN
CYILECTBYIOLIHUX MOBEPXHOCTEH pabo4nX OPraHoB M0Y-
BOOOPAa0ATHIBAIONINX MAIIHH;

- 000CHOBaHHE T€OMETPHUYECKHX MAapaMETPOB I10-
BEPXHOCTEH Ha OCHOBE 9KCIUTyaTallMOHHBIX U TEXHOJIO-
THYECKUX XapaKTePUCTUK H3/IEIIHS;

- CO3JJaHNE MaTeMaTHYECKON MOJIEIH;

- KOMITBIOTEPHOE MPOSKTUpOBaHue [6].

ITo muenuto Illupokoro I'. b. [10], coBMecTHOE
MIPOCKTUPOBAHNE W TPOM3BOACTBO M3jenusi Oasupy-
€TCsl Ha OCHOBE €IMHON MH(OPMAIIMOHHON 3IIEKTPOH-
HOW MOJeNHN, KOTOpas SIBISIETCS KOMIUIEKCOM HH(OP-
MAaIMOHHBIX MAacCHBOB, COJCPXKAIIUX TI'€OMETpPO-Tpa-
(ruecKre U TEKCTOBBIC TaHHBIE.

JKW3HEHHBIN LUK U3AETIUS. MOYKHO IMPENCTABUTh
B BUZIEC CXeMBI (PUCYHOK 1), OTKyaa BUAHO, YTO OZHA U
Ta JXe reoMeTpo-Tpadudeckas HHPOPMALUS HCIIOTB3Y-
eTCsl Pa3IMYHBIMU CHCTEMaMHM YNpPaBJICHUs JTIOKYMEH-
too6opotom (PDM), npoektuposanust (CAD), umxe-
HepHbIX pacuetoB (CAE), wusrorosnenus (CAM),
ynpasienust noctaskamu (MRP) u npyrumu.

McTounuky, METOIBI M CPEeCTBA
reoMeTpo-rpadudeckoii HHPopMaLuu
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Pucynox 1 - JKusnennwiil yuxn uzoenust CroxcHoul hopmol

OpnHolt M3 3a/1a4 NPAKTHYECKON pealln3aluu Cco-
3MaHUsT SAMHOW MH(POPMAIMOHHON 3JICKTPOHHOH MO-
JIeid pabovnuX OPraHOB MOYBOOOPAOATHIBAIOIINX Ma-
IIMH, €CTh CO3/IaHHUE U YIIPaBIICHUE ICKTPOHHBIMHU ap-
XHUBAMH 4YepTexXeil W Mojelied MPOEeKTUPYEMOIro u
M3TOTABJINBAEMOTO M3/ICIIHS.

Co3maHue 3JEKTPOHHBIX apXHWBOB KOHCTPYKTOD-
CKOM JOKYMEHTAallMM M MX HaloJHEHHE YepTexaMu
BO3MOJKHO peaii30BaTh AByMs CIIOCOOaMH:

- CO3JlaHMe IEKTPOHHBIX MOJENEH M0 ACKU3aM C
nomoiisio CAD-cucrem;

- TIEPEBO/] CYIIECTBYIONINX OYMaXXHBIX YepTeKeH
B AJIEKTPOHHBIN BUJL.

Jis co3maHus 3JIEKTPOHHBIX JOKYMEHTOB CyIIle-
crBytor MHorouncienusie CAD/CAE-cuctemsl. Ilo
MHEHHIO CIIEIMAINCTOB, K TaKUM HpPOTpaMMaM BBIC-
Iero Kiacca MpuHajsexar, Hanpumep, Catia, dhpan-
my3ckoit pupmel Dassault Systemes [1], a Takxe PTC
Creo  Parametric, aMepuKaHCKOW  KOpropaunuu
Parametric Technology Corporation [4]. K mporpam-
MaM CPeJHEr0 YpPOBHsI OTHOCSATCS, HAIPUMEp, CUCTEMBI
aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUSA aMEpPUKaH-

ckoit pupmbr Autodesk [3], rakue kak AutoCAD, In-
ventor; 4epTeKHO-KOHCTPYKTOPCKUI PENakTop U CH-
creMa TpéxmepHoro rpoekrupoBanus Gpupmer ACKOH
[2] — Kommac-T'padpuk u Kommac-3D cooTBETCTBEHHO
U MHOTHE JIpyTHE.

Cospemennbie CAD-cuctemsl, Hanpumep, T-Flex
Cad [5], peanu3yroT HOBBIE TEXHOJIOTHH POEKTUPOBA-
HUsI, KOTOpbIE OCHOBAHbI Ha CO3JIaHWH IIapaMeTpHie-
ckux ueprexxeit u 3D mopneneil. B HacTosmee Bpemst
Beiieykasaniple CAD/CAE-cuctembl  mpenHa3Ha-
YEHBI U JUIS CO3JIaHMs SJIEKTPOHHBIX JIOKYMEHTOB CIIe-
LIMAJIbHOTO Ha3HAYCHMS, HAIIPUMED, VIS IPOEKTUPOBA-
HUSI JIeTaleil TWna Tesl BpalleHWs, 3yOuaThIX KoJIec,
MIPY>KUH, CBAPHBIX COETMHEHHIA, a TAKXKE TPOSKTUPOBA-
HUSI QJIEKTPOHHBIX CXEM, NI€UATHBIX IUIAT U T.1.

Ba)kHBIM IIaroM K pelieHuto npodsieMbl BHEIpe-
HUsI 0€30yMa)KHOH TEXHOJIOTHU TPOEKTHPOBAHUS SIB-
JII€TCSL MCIIOJIB30BAHUE YEepTEXKEW H3IEIUil, U3rOTOB-
JICHHBIX paHee BPY4YHYIO.

[ponecc npeoOpazoBaHus YepTexKei Ha Oymare B
YEepPTEXKU B HICKTPOHHOM BHJIE MOXHO pa3OUTh Ha He-
CKOJIBKO JTalloB: BHa4aje CKaHHPYIOIIee YCTPOHCTBO
npeoOpa3yer H300paKeHHUE uepTexka B PacTpoBOE
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NPE/ICTAaBJICHHUE; Aajee OCYILECTBIIETCS Paclo3HaBa-
HHE W MHTEpIIPETalysi, B X0/1¢ KOTOPBIX BBIACISIOTCS
Ha 4epTe)ke IPYIIIbl IMHUN U CUMBOJIOB, COOTBETCTBY-
IOIIME CXeMaM MPOCTAaHOBKH Pa3MEpOB U TEXHOJIOTHU-
YEeCKUM 3HAa4YKaM, [PUCYTCTBYIOIIMM Ha YepTeKe; Ha
CIIeyroIIeM 3Tane GopMHUpyeTCs TeOMETPHIECKast MO-
JIeTIb YePTEXa, YTO OCYIIECTBISIETCS] B HHTEPAKTUBHOM
pEKHIME.

Ha cerognsimnuii neHb CYLIECTBYIOT CIIELUAIb-
HBIE CHCTEMBI, YTO ITO3BOJISIIOT IIEPEBOIUTH OyMa)kHBIC
YepTEXHU B ANEKTPOHHBIN Bua. Cpean HUX CHCTEMa aB-
TOMAaTHYECKOW BEKTOPU3AlMU CKaHHUPOBAHHBIX H300-
paxenuii RasterDesk [7], cuctema ruOpuIHOTO pacT-
pOBO-BeKTOpHOTO penaktuposanus Spotlight [8] u T.a.

Ocoboe MecTo B KOHCTPYKTOPCKHX JOKYMEHTax
3aHAMAIOT YCPTEXKH H3JCNUN CclokHOU ¢(opmbl. B
YaCTHOCTH, 3TO M3/IEJIHsI, B OCHOBE KOTOPBIX JICXKAT JIH-
HeWJaThle MOBEPXHOCTU. Takue MOBEpXHOCTH HpHUMe-

HSIOTCSL B TIOBEPXHOCTSIX pabOYMX OpraHOB MOYBOOO-
pabareBatonnx mamua [9]. TIpoctodi mepeBon Ha
SJIEKTPOHHBIE HOCUTEIN YepTexeil MOBEPXHOCTEHN ITHX
HU3JIETNIl C YYEeTOM BJIEMEHTapHBIX TeOMETPUUYECKUX
00pa3oB He uMmeeT cMbicna. [Ipu nepeBoie uepTexei ¢
OyMaXHBIX HOCHUTEJICH Ha AIIEKTPOHHBIE, HY)XHO CO-
3IaTh CHaYajia TPEXMEPHYIO MOJIENb IOBEPXHOCTH U3-
JeNnsl C YIeTOM TeOMEeTPUIECKUX MapaMeTpoB, obec-
MEeYMBAIOIINX 3aJaHHBII TEXHOJIOTMYECKUN IpoLece
pabotsl. Ilpu TakoM TOAXO/IE CO3AETCS AIICKTPOHHAS
MOJIENb IIOBEPXHOCTH U3IENHs, KOTOPYIO MOYKHO H3Me-
HUTBH [IPU U3MEHEHUHU TEXHOJIOTHUECKUX YCIOBUH, KOP-
PEKTHPOBAThH (POPMY U3HEIHS AJISI HOBBIX YCIIOBHIMA 3KC-
IJIyaTaluu.

Co3znianue U MOMOJHEHUE apXUBOB 3JEKTPOHHBIX
YepTekKEH JODKHO MPOXOTUTH C YYETOM CICHUPUKU
HUCXOMHOW rpadudyeckoii HHGPOPMAIMK U YCIOBHO
HAMEET CTPYKTYPY, MIPEACTaBICHHYIO HAa PUCYHKE 2.

HerouyHukn
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Pucynox 2 - Cxema co30anus apxueos 31eKmpoHHbIX uepmedicell U30eUll CIOHCHOU 2eoMempuyecKkoll popmoi

Takum 00pa3oM, co3gaHue SIEKTPOHHBIX YepTe-
JKEH M3/IeNNil, B OCHOBE KOTOPBIX JIS)KAT JHHEHYaThIe
MIOBEPXHOCTH, SIBJISIETCS TIPOOJIEMOM HETIPOCTON M Tpe-
Oyer crienanbHOTO petreHust. OcoOEHHOCTD 3aKIII0Ya-
eTcsl B TOM, YTO MEX/1y YepTeskaMu Ha Oymare W uep-
TEXaMH B DJICKTPOHHOM BHJIE CYIIECTBYET MPOMEKY-
TOYHBIA 3Tal — CO3J@aHHWE TeOMETPUYECKOW MOJIENN
MoBepXHOCTH. HecMOTpst Ha TO, YTO MPOEKTHPOBAHUE
TaKUX U3/ENUil 0OBIYHO COMPOBOXKIAETCS MOJEITUPO-
BaHMEM HX MOBEPXHOCTEW JI0 MOJYYEHUS YepTexei,
TpebyeTcsl earHasi METOJIOJIOTHS ISl CO3/1aHHs MOJe-
JIel 110 TeOMETPUYECKUM TTapaMeTpaM OyMasKHBIX dep-
TEXEH, MO3BOJISIONIAs OMUCHIBATH BCE BB JIMHEHYa-
TBIX MIOBEPXHOCTEH.
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DECISION TREES AS A TOOL DATA ANALYSIS

Annomauusn

B cmamve paccmampusaemcs maxoii memoo ananuza 0auHwix, Kax oepesvs pewtenui. Ilpusooumces obuee
onucanue mMemooono2ul, 0oaacmu e€ npuMeHenus, dSMansl NOCMPoeHUs 0epedbed peueHull U 2id6Hble NPeuMy-
wecmea UCNONb3068aHUA OAHHO20 UHCIPYMEHMA AHANU3A OAHHBIX.

Abstract

The article discusses such a method of data analysis as decision trees. A General description of the method-
ology, its application, the stages of building decision trees and the main advantages of using this data analysis

tool.

Knrouesvie cnosa: ananuz oanuvix, Memoowvl anaiusa OAHHbIX, 0epesbs peuleHull, Smanvl NOCMpoenust depe-

6b€e6, V3Jlbl.

Key words: data analysis, data analysis methods, decision trees, tree construction steps, nodes.

AHaM3 TaHHBIX, IPEXKE BCETO, HEOOXOIUM IS
W3BJICUCHUS W3 HUX (JaHHBIX) MTOJIC3HBIX 3aKOHOMEp-
HOCTEH, KOTOPBIE B JAIILHEHIIIEM MOXHO UCIIOJIE30BaTh
B mporiecce popmupoBaHus BEIBOJOB. K mpumepy, mist
MOBBIIIEHHUS 3(PEKTUBHOCTH ONU3HEC-TIPOLIECCOB, IPO-
BEACHUS pa3J’II/I‘IHBIX HCCHGHOB&HHﬁ, HHaHI/IpOBaHI/Iﬂ nu
T. 1. CreayeT 3aMeTHTh, YTO aHAJIU3 JAaHHBIX BKIIFOYAET
MHOT000pa3ue acleKTOB U ITOAX0I0B, a TAKIKE OXBATHI-
BaCT METO/IbI B Pa3IMYHBIX 00JACTIX HAYKH M ICATCIIb-
HocTH. JIt0OBIe MeTONbI 0OPaOOTKU JAHHBIX, TAaK WA

WHa4e, UCHOJIb3YIOTCS Ul CTPYKTYPUPOBAHUS U aHa-
JIM3a CyIIECTBYIONEeH NH(POPMALHH.

Ha ceromnsmHuil AeHs CymecTByeT 7 MOIYIsp-
HBIX METO/IOB aHAJIN3a IAaHHBIX. /laHHBII CITMCOK BKIIIO-
qaer:

1) KiacrepHblii aHaaM3 MCIHOJB3YyET HAOOp pas-
JUYHBIX aNTOpUTMOB Kiaccupukanuu. Ilepex mccie-
JIOBATEIISIMU Pa3HbIX 00JIacTelt 0OBITHO BCTAET BOIIPOC,
KaK pa3fenuTh JaHHBIC HAa TPYNIIEI C ONM3KIMHA 3HAYe-
HUSMH TapaMeTpoB. Kpome cbopa maHHBIX, B IIpo1iecce
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MPOBEICHUS KJIIACTEPHOI'0 aHAJIM3a, HE0OX0AUMO OIIpe-
JICIUTh KOJIMYECTBO KJIACTEPOB AN Pa3leNeHUs JaH-
HBIE U BBIOpaTh Crioco0 ONpeesieHns] Mephl CXOACTBa
B JIaHHBIX.

2) dakTopHbIi aHamM3. B ocHOBe 3TO MeTona
OTIPEZIETICHO CIEAYIOIIEe: 3a CIOXXHBIMH B3aHMOCBS-
35IMH SIBHO 3a/IaHHBIX IPH3HAKOB CTOHUT JOCTaTOYHO
npocTast CTPYKTypa, OTpakarollas HauOojee Cyle-
CTBEHHBIC YEPTHI U3yIaeMOTO SBJICHUS, a «BHEIIHUE»
NPU3HAKA SABIAIOTCS (PYHKIMSAMH CKPBITBIX OOLIHX
(hakTOpOB, OMpEeNeNAONUX 3Ty CTPYKTYpy. Ocoben-
HOCTbB 3TOT'0 METOZa — HacJIeJ0BaHnue OOIINX 3aKOHO-
MEpHOCTEH BO BCeX MapamMeTpax Ipu 00beIMHEHUH T1a-
pameTpoB B akTopbl. [Ipr 3TOM UTHOPUPYIOTCS 0CO-
OEHHOCTH KaXK/10T0 IIapaMeTpa B OT/IEIBHOCTH.

3) Heiiponnble ceTr. ITOT METO MOXKHO TPUMeE-
HUTh TOYTH K Jr000# m3ydyaemoii obmactu. Cyiie-
CTBYeT 7 3aJ1a4, KOTOpbIE JTaHHBIH METO/I aHAJIN3a MIPHU-
3BaH PEIINTh: KIacCU(PHKAIMI 00pa3oB, KaTeropusa-
ys, anmpokcuMmanus — (QyHKOWH, mpenckasaHue,
ONTHMU3AIINS, ACCOIIMATHBHAS MTAMATh, yIIPaBICHHE.

4) JlepeBbsl pelieHUH — METOJ, MO3BOJISIONIAN
COIOCTaBUTh OOBEKTY MJIM CUTYAI[MH Ha BXOJIEC BBIXOJI-
HBIX y3710B. OCHOBHBIMU 3a/1a4aMU JI€PEBbEB PEIICHUI
SIBJISIFOTCS: ONMCAaHKWEe JAaHHBIX, KilacCH(UKaLUsI U pe-
rpeccus.

5) Perpeccuonnbiii aHanu3. Ero ocHOBHO# Iie-
JBIO SBJSETCA ONpeZeNiCHUE HaJIW4YUs U Xapakrepa
CBSI3M MEXKY NTEPEMECHHBIMH.

6) JMCKpHMMHHAHTHBIN aHAIIM3 — 3TO METOJ aHa-
JIM3a, UCTIONIB3YIOUIMICS B CIIy4YaeT, €CIM Hy>KHO IpH-
HATH pEIICHHE O BHJE IEPEMEHHBIX, Pa3ZEISIONINX
BO3HHUKAIOINE HAOOPHI JTaHHBIX.

7) KoppensiunonHslii ananu3. KoppensiuoHHbI#H
aHaJIU3 MO3BOJISIET JIENIaTh BBIBOABI O TOM, KaK HJEH-
TUYHO BeAyT ce0s pa3Hble mepeMeHHble. B mpomecce
M3y4YCHHSI KOPPEAIIi He00X0IMMO YCTaHOBUTD, IIPHU-
CYTCTBYET Kakas-TH00 CBSI3b MEXIy ABYMs IOKa3are-
JSIMH B OJTHOW BBIOOpPKE (HaIpuMep, MEXAY POCTOM U
BECOM JIETEil MM MEXIy 3aHSITHEM CIIOPTOM M ypOB-
HeM |Q) mwim Mexay IByMs pa3IMIHBIMH BBIOOpPKAMHU
(HarmpuMep, Ipu CpaBHEHHUU Tap OJIM3HEIOB).

B nanHO# paboTe mpuBeneM TaKOH METO aHATH32
JIAHHBIX, KaK JICPEBbs PEIICHHH.

Kak uzBecTHO, nepBbIMH, KTO €1IE B cepenune 20-
IO BEKa yKa3aJl Ha HJEI0 CO31aHHs ICPEBLEB PELICHHH,
obutn Kapn Xosnenn n Dpn Xanrt. 3to ObLia UX COB-
MecTHas pabota o HazBaHueM «IIporpammupoBanne
Mojenu  (opMHpOBaHMS  KOHIENIHMH  YEJIOBEKa»
(«Programming a Model of Human Concept For-
mation»). Tem HE MEHee, MO-HACTOSAIIEMY 9Ta METO/IO-
JIOTHS TIOJyYWiIa CBOE Pa3BHTHE IOCIECE KHUTH Opia
XanTa, JIkona MbopuHa u CToyHa IMoj Ha3BaHUEM
«JKcIepuMeHTHI B HEAYKIM (Experiments in Induc-
tion), usmannoit B 1966 romy. JlepeBbst pelicHUi OHU
MIPEJCTaBUIM KaK METOJI, KOTOPBIH MO3BOISET COOTHE-
CTH OOBEKT WJIM CUTYalLlUIO HA BXOJIE C OJTHUM HJIH He-
CKOJIBKMMH BBIXOJHBIMH Y3JIaMH.

OCHOBHBIMU 33la4aMU JICPEBbEB PELICHUH SIBIISI-
IOTCSI: OMHMCAaHUE JaHHBIX (TIPU MOMOIIU JIEPEBLEB pe-
LIEHHH MOXHO XPaHHTh TOYHOE OMHCaHHE OOBEKTOB,
HE UCIIONB3Ys OOJBIIOr0 00beMa MaMATH), KIacCU(H-
Kaius (IepeBbsl PEUICHUH OTIAMYHO TOIXOIAT IUIS
Kaccu(uKaIyy, T. €. pacpeaencHus: 00bEKTOB 10 3a-
paHee M3BECTHBIM KJIaccaM) M perpeccus (IepeBbs pe-
LIEHUH MO3BOJISIOT YCTaHOBUTH 3aBHCUMOCTD IIENIEBOI
NIEPEeMEHHON OT HE3aBUCHMBIX (BXOJHBIX) IEpPEMEH-
HBIX).

CymiecTByeT 3 OCHOBHBIX dTama MOCTPOEHUs Je-
PEBBEB peIIeHUH: BBIOODP MIPU3HAKA, OCTAHOBKA U OTCE-
YeHUE BETBEH. ['OBOpPsI 0 BBIOOPE MpHU3HAKA, UMEETCS B
BUIY TO, 4TO CIEAyeT HailTU Takoe ycJIOBHE, KOTOpOe
05l pa30MBaI0 MHOKECTBO Ha ITOJMHOKECTBA, COCTOS-
mye U3 00bEKTOB, MPUHAIICKAIINX OJHOMY KIIaccy.
Bropoii atan — pa3ouTh y3ein gajiblie WK )Ke OTMETHTh
€ro Kak JIUCT (IS 3TOTO CYLIECTBYIOT IpaBHJIa OCTa-
HOBKH). TpeTuii 3tanm — ynajeHue BETBEH (BBITIONHS-
eTCsl CHU3Y BBEpX, JIBH)KCHHE HAauMHACTCS C JINCTHEB
JiepeBa, y3JIbl OTMEYAIOTCs KaK JINCThA, JINOO 3aMEHs-
10TCS MX noanepeBoM). O4deHb TPy IHO HOHATh UMEHHO
«BETBUCTHIE» IEPEBBs, MO3TOMY MMEHHO IOCIEIHUIM
sTan 3¢ GEeKTUBEH NPU PELICHUH OOJIBIIMHCTBA 33/1a4.

B xauecTBe mmpuMepa MOCTPOEHHS JIepeBa pelie-
HUH NPHUBEAEM CIIAYIOUIYIO 3a7ady: HE0OX0ANMO I10-
CTPOUTH pelIarolnee MPaBuIIo 10 BbIaue KpeanuTa ¢u-
3WYECKUM JIUIaM. B 3ToM citydae nepeBo perieHuit Mo-
JKET BBITJBIETH CIeAYIOMMM o0pa3om (puc.1):
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Pucynox 1 — Ilpumep depesa peutenuii
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Kak u Bce MeTObI aHANN3a JAHHBIX, 1E€PEBbS pe-
HIEHUH MUMEIOT CBOM IpEeUMyIIecTBa U HenocTatku. K
MPEeUMyIIeCTBaM MOXKHO OTHECTH: NMPOCTOTa MOHUMA-
HUS U TOJIKOBAHHUS, BBICOKAst TOUHOCTh IPOTHO3HUPOBA-
HHS, HEe TpeOyIOT TOATOTOBKM JAHHBIX, MO3BOJISIOT
OLICHUTh MOZEIH TPH TOMOIIM CTATHCTHIECKUX Te-
cToB. K HeocTaTkaM OTHOCSATCS: BO3MOXKHOCTh MOSIB-
JICHUSI CIMIIKOM CIIOXHBIX KOHCTPYKIMH, CIIOXHOCTh
MOHATUS HEKOTOPBIX KOHIENTOB, OMHMCBHIBAIOIIUXCS
CJIOKHBIMU ITyTAMH.

HecMoTps Ha npuBeIEHHBIN BBILIE CIIUCOK HEJO-
CTaTKOB, JTaHHAs METOJOJIOTHS SIBIISIETCS HEOOXOAM-
MBIM HHCTPYMEHTOM B pabOTe CHIEUATICTOB, KOTOPBIE
UCTIONIB3YIOT aHAIN3 JJAHHBIX.

Metononorus 1epeBbeB peleHUH TPUMEHIETCs B
CaMbIX pa3JIMYHBIX O0JIACTAX AEATEIBHOCTH, TAKHUX
Kak: 0aHKOBCKOE J1eJI0 (MY OLIEHUBAHUU KPEIUTOCIIO-
COOHOCTH KJINCHTA TP KPEAUTOBAHNH), IPOMBIIIICH-
HOCTb, MEANIMHA (IIPH JHArHOCTHPOBAHUN 3a00JeBa-
HHH), MOJICKYJISIpHAs! OMOJIOTHS, KOHCYJIbTUPOBAHUE U
MHOTHUX JPYTHUX.

[MogBoxs MTOTH, MOXKHO cIeNaTh BBIBOZ O TOM,
9TO NEPEBbs PEUICHUN — 3TO YJAOOHBIH M MOHATHBIN
croco0 aHaiu3a JaHHBIX, KOTOPBIM NpH MpPaBUIBHOM
NPUMEHEHUU Oy/eT BBIAABaTh PE3yJbTaThl BBICOKOI
TOYHOCTH.
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PO3PAXYHOK KOJIMBAHHSA MOJABIMHOTO COEPHYHOTI'O MASITHUKA B YMOBAX
HEBAI'OMOCTI

Kutsenko L. N.,

National University of Civil Defense of Ukraine (Kharkov)
Zapolsky L. L.,

Scientific Research Institute of Civil Defense of Ukraine (Kiev)

CALCULATION OF OSCILLATIONS OF A DOUBLE SPHERICAL PENDULUM IN
WEIGHTLESSNESS

Anomauin

Pospobreno cnocib pospaxyHky KoaueanHs y HeeazomMocmi noO0GiliHO20 chepuyH020 MASAMHUKA, KOIU KOU-
BAHHSA BUHUKAIOMb 3A605KU iMnlebcaM peaxkmueHux c)euzyHie, B6CMAHOBIIEHUX HA npukimyeeux moy4Kax JTAHOK Ma-
amuuxa. Onuc OUHAMIKU 00epICAHO20 THEPYIIHO20 PO3KPUNINS MASMHUKA BUKOHAHO 3d OONOMO20I0 DIiGHSHHSI
Jlazpanca opyzoeco pooy.

Abstract

A method of calculating the oscillation in the weightlessness of a double spherical pendulum is developed,
when oscillations arise due to the impulses of jet engines installed at the end points of the pendulum links. A
description of the dynamics of the resulting inertial discovery of the pendulum is made using the Lagrange equa-
tion of the second kind.

Knrouosi cnosa: cmepoichesa KoHCmpyKyis, npoyec po3Kpumms y KOCMOCI, ROOGIIHUL ChepuyHULl MATMHUK,
pisHanns Jlazpandica opyeozo pooy.
Key words: rod construction, process of opening in space, double spherical pendulum, second order

Lagrange equation.

Beryn

P03BUTOK KOCMIYHHX TEXHOJIOTiH MOTpedye cro-
PYMXKESHHS CUJIOBUX KapKaciB KOCMIYHUX aHTEH, J13ep-
KaJ Ta IHIUX opOiTanbHuUX iHPpacTpykTyp. Ilicas mo-
CTaBKM Ha OpOiTy Taki KOHCTPYKIIi MarOTh BHIIIL
KOMOiIHAII1 IPAMOJIHIHHIX CTEPKHIB, CKPITUIEHUX MiXkK
co0010 K €JIEeMEHTH 0araToJIaHKOBOTO MasTHHKA. 3a
ICHYIOUMMH B Halll YaC TEXHOJIOTISIMH CTEPKHEBI KOHC-
TPYKIIi Imicsi JOCTaBKH Ha OpOITy MOBHHHI HUITXOM
MeXaHI9HO orepariii po3KpuTTS HaOyTH 3aIuIaHOBaHOT
KoHCTpykTOpOoM (opmu [1]. TTopiBHSHO IPOCTO TI€ MO-
ITUBO peaTi3yBaTH AJIs CTEP KHEBOI KOHCTPYKIIi y BH-
TSI IBOXJIAHKOBOTO cepryHOro MasTHHKa. Jlocmi-
JOKYBaTH AWHAMIKY PO3KPHUTTS AOIIEHO Ha OCHOBI Ba-
piamiiiHoro mpuHnMITy. Ha mpaxTwili e BHUIIIAAae sIK
CKJIQ/IaHHSA Ta PO3B’I3aHHS PiBHHB JlarpaHxka Jpyroro
POAY PyXy MEXaHIYHOi CHCTEMH BiJIHOCHO y3arajbHe-
HHUX KOOPJMHAT MasTHHKA Ta rpadiyHOro TPaKTyBaHHS
oJlep>)kKaHUX pO3B’s3KiB. B pe3ynprari BUHMKae mu-
TaHHS MPO aJanTyBaHHS JI0 HEBarOMOCTI MPOILECy KO-
JMBaHHA C()EepUIHOTO0 MasTHUKA SIK TEOMETPUIHOI MO-
Jei PO3KPUTTS Kapkacy opbOitambHOro o6’ekra [2].
[Ipu 1bOMY pO3paxyHKH CTOCOBHO TpaHC(HOPMYBaHHS
y 9aci MeXaHIYHUX CTEP)KHEBUX KOHCTPYKIHA y HeBa-
TOMOCTI MO>KHa BUKOHYBATH, KOPHUCTYIOUHCh JIMIIE M0-
HATTSAMU KiIHETUIHOT €HEpTii.

B sikocTi pyuist mporecy po3KpHUTTs CTEPKHEBOT
KOHCTPYKIIT y HEBaroMOCTI MPOIOHYETHCSI 00paTy Ii-
POTEXHIYHUN IMIYJIbCHUN peakTHBHHUH ABUTYH. Taki
HPUCTPOI € JIETIIUMHU Ta JCUIEBUMHU CEPEl MOKIUBHX
3ac00iB iHILIFOBaHHS PO3KPUTTS CTEPKHEBUX KOHCTPY-
Kuii. 'o0BHA nepeBara 3acTocyBaHHs HIPOTEXHIYHUX
IMITYJIb,CHUX PEaKTHBHHX JBUTYHIB BUSBIISETHCS TOMI,
KOJIX HEOOXIHO 3IIHCHUTH pa30BEe PO3KPUTTA KOHC-
TPpyKIii (K HaHOUTBII WMOBIpHE Ha MpakTwHIli). JBu-
T'YHH MalOTh BCT@HOBIIIOBATHCS HA MPUKIHIEBUX TOY-
Kax JIaHOK TOJBIMHUX C(EpHYHHX MasATHHUKIB. Ilpu
IbOMY BB)KA€THCS, IO TICJSA il iMITyJLCHOTO JIBH-
TyHa Jaji CUCTeMa Ma€ PO3KPHUBATHCS 3a iHEpIli€lO.
TobTo y pa3i iIMIyJIBCHOTO iHII[IIOBaHHS KOJHMBAHb Ki-
HETHYHA €HEepris I MaJuX MPOMIXKKIB "acy Oyae He-
3MIHHOIO, 1[0 XapaKTEPHO Uil KOHCEPBAaTHBHHUX CHC-
TEM.

AHaJIi3 JiTepaTypHHUX JaHUX

B po6ori [3] onrcaHO MaTeMaTHYIHI MOJIEITi MeXa-
HI3MIB PO3KPHUTTS, TPOCOBOI CHHXPOHi3alii, ranbmMy-
BaHHSA i ¢ikcanii maHenei. B poborax Takoro cripsamy-
BaHHS HE BUKOPHCTOBYETHCS 1HEPUIHHMI c110ciO po3K-
PHUTTSI COHSIYHHMX OaTapel, a mepeBara BIIIAETHCS
TPOCOBI CHHXpPOHI3aIlil, IO CKIATHO peai3yeThCcs
JUTST BETMKOTra0apuTHUX KOHCTPYKIid. Ha mpakruii
OLIBIIT BXXKUBAaHUMU € KapKacHI TPOCOBI CHCTEMHU PO3K-
putTs. Y poborax [4, 5] HaBeAeHI MaTeMaTHIHI MO
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MpOLIECY PO3KPHUTTS OararojlaHKOBOI KapKacHOi KOHC-
TPYKLii cOHAYHOT 6aTapei i3 TPOCOBOIO CUCTEMOIO CHH-
xpoHnizauii. st 1ocii ke S TPOLecy PO3KPUTTS CO-
HSYHOT OaTapei BUKOpUCTaHe piBHSIHHS Jlarpanxa npy-
roro poxay [5]. 3acTocyBaHHSI TpPOCOBOi CHCTEMHU
PO3KpPHUTTS Ha HPAKTHUIl 0OMEKEHO po3MipaMu KOHC-
TPYKIii Ta HEOOXiTHICTIO CHHXPOHI3yBaTH IO €IeKT-
POIBUTYHIB, IO € CAMOCTIHHOIO 3a/1a4€l0 IPU BEUKIN
KibKOCTi 1i maHok. Po6oTa [6] mpucBsdeHa po3paxy-
HKY KOHCTPYKIIH, [0 PO3KPUBAIOTHCS, 3 BUKOPHCTAH-
HsAM nporpamMHnX komrmiekciB MSC.Software. Ane ta-
KOro BHAY NPOTrpaMHi NPOJYKTH HE po3paxoBaHi Oe3
BIAMOBITHUX HAAOYIOB Ha peatizalilo iHepUidHOTO
Croco0y PpO3KPUTTSl 0araToJIAHKOBHX KOHCTPYKIIH.
[HII BapiaHTH CHCTEM PO3KPHTTS HaBEAEHI y OIS
mitepatypu [7]. Ane tam BiacyTHsS iHpOpMaList 1po
IHEpLIHHMIA crIociO PO3KPUTTSI OaraToJaHKOBHX MasT-
HHKIB 1 IIepeBara BiJIa€ThCSI TPOCOBHM CHCTEMaM, IIpo
HENOJIIKY SKUH Wrnmtocs panimre. Y podorax [8, 9] noc-
JHKYIOTHCS KOJIMBAHHS TTOABIMHUX cheprHIHUX MasiT-
HUKIB B IT0JIi 3¢MHOTO TsDKiHHA. Y poboTtax [10, 11] 3a-
MOYaTKOBAHO TEOMETPUYHY MOJIENIb PO3KPHUTTS HA YsIB-
HIlf TJIOMIMHI y HEBaroMOCTi CTEPIKHEBOI KOHCTPYKIIIT
sIK 0araToJIaHKOBOTO MasTHHKA. BBaxkanocs, 1o pymi-
SIMH PO3KPHTTSI € PEAKTUBHI IMITYJIbCHI JIBUTYHH, BCTa-
HOBJICHI Ha TPHUKIHLUEBUX TOYKaX JIaHOK. Y poOoTax
[12, 13] HaBeaeHO cHIOCIO BU3HAYCHHS TAPaMETPiB JJIs
UKTIYHIX KOJHBAHb MasTHUKIB.

Mera gocJigkeHnb

Po3pobutn criocid po3paxyHKy KOJIHBaHb y HeBa-
TOMOCTI ITOJBIHHOTO C()EPUIHOTO MASITHUKA, KOJH KO-
JMBaHHS BUHUKAIOTh 3aBISKH IMITyJIbCaM PEAKTHBHUX
JBUTYHIB, BCTAHOBJIEHUX HA NPHUKIHIEBUX TOYKAX JIa-
HOK MasiTHHKA.

OcCHOBHA YacTHHA.

HaBeneMo NosSICHEHHS PUHLIKITY PO3KPHUTTS CTe-
PKHEBHUX KOHCTPYKIIi#l y HEBAaroMOCTi Ha NPUKJIA/II O/1-
HOJIAHKOBOTO C)epUIHOTO MAITHUKA 3 HEPYXOMOIO TO-
4KoI0 KpitwteHH O. MasTHHK CKIIAQJa€eThCs 3 HEBAaro-
MOTO HEPO3TSHKHOIO CTEpXKHS JOBXHUHH [, 10
MPUKIHIEBOI TOYKH 4 SKOTO MPUETHAHO BAHTAX MacOI0
m (puc. 1). HepyXxoMicTb TOUKH KpiIUICHHS MasTHHAKA
3a0e3Meuy€eThCS 3aBIAKH 11 TMPUENHAHHIO O KOCMid-
HOTO arapary, Maca SIKOr0 Ha TOpsAAKH Ollbllla Macu
BaHTAXy MasTHUKA.

zZ
0% Y

xl Ru

=

Ry

Puc. 1. Cxema cghepuunoco masmuuka

[HiitoBaHHA KOJMWBaHL CHEPUIHOTO MasSTHHKA
3MIMCHIOETHCS MUIIXOM BHOOPY HANPSMKY JTii Ta BEJH-
YUHH IMIYJIGCY, HAJAHUX NPUKIHIEBIH TOYL CTEPIKHS

32 JIONOMOTOI0 PEAaKTHBHOIO JBHI'YHA IMITYJIbCHOTO
tuiy. [lo3Haunmo BipTyanbHui BekTop Ry mii immy-
JIbCY 33 HAaNpSIMKOM PO3KPUTTS KyTa V 1 BipTyalbHHH
BekTop Ry Aii iMIysIbCy 32 HAPSIMKOM PO3KPUTTS KyTa
u. lllykanuit HanpsIMOK Aii peanbHOro iMITyJIbCy peak-
THBHOTO JIBUTYHA BH3Ha4Yae cymapHuii BekTop R = Ry
+ Rv. PosramryBaHHS peakTHBHOI'O IBHTYHa YMOBHO
OB’ SDKEMO 3 TOUKOIO A, TOMY BBa)KaTUMEMO HOTO BaH-
Ta)keM Macoro m.

[TouaTKOBE IOJIOKEHHS MasgTHHKA OyIeMO BH3HA-
gatn koopauHatamu Bekropa Uo={u(0), v(0)}. Bupa-
som Uo'={u’(0), V'(0)} mo3HaumMO pe3ysbTaT iHiliro-
BaHHS KOJIMBaHb. BiH 03Hauae, 10 BaHTa)Ky Macoro M
Ha/IaHO iMIyJbC BenmmauHoo MU’'(0) 3a HaIPsIMKOM po-
3KPHUTTS KyTa U, a TAKOXK OJJHOUACHO 3 LM IMITYJIbC BE-
muauHOI0 MV'(0) 3a HAampsIMKOM DPO3KPHUTTSA KyTa V.
To6to kyTam poskputrs U(0) i v(0) HagaHO OYaTKOBI
mBuakocti U'(0) i V'(0), BiamoBimHO. 3 BpaxyBaHHSIM
HaJlaHOT PEaKTUBHUMHU JIBUTYHAMHU MUTTEBHUX LIBHJKO-
creii U'(0) 1 V'(0), MaITHUKOBA CHCTEMA JIajli Ma€e PO3K-
puBaTHCs 3a iHepiiero. HaBeneHe MOSCHIOE TEPMiH
«iHepIiifHa cucTeMa PO3KPUTTS». Y SKOCTI MiPOTEeXHi-
YHOT'O IMIYJIbCHOTO PEaKTUBHOTO JIBUTYHA MOXKHA BH-
KOpUCTaTH JOBUJIBHWI TPUCTpiH, 3naTHHU 3abe3re-
YHUTH HaIlepe PO3paxoBaHy BEIUYUHY IMITYJIbCY.

JlarpanxiaH KONMBaHHSA CHEPUYHOTO MAasTHHKA
Ma€ BUITISA

L= O,5rm(x'A2 + Y%+ z’AZ) N
ae
XA (t) =reos(u(t))sin(v(t));
ya(t) =rsin(u(®))sin(v(t)); (2

z,(t) =rcos(v(t)).

CxilagaemMo cucteMy piBHSHB Jlarpanka apyroro
poay:

0.5mr?(2u” —2u” cos’ v+2u'v'sin 2v) =0;(3)
mr?v” —0.5mr?u’sin2v=0.

3 BpaxyBanHsM mnouatkoBux ymoB Uo={u(0),
v(0)} 1 Uo'={u’(0), V'(0)} omepxxyemo HaOIMKEHUI
PO3B’SI30K cHcTeMH piBHsIHB Jlarpamka npyroro pomy
(3). Ipu BuKOHAHHI mporpamMu B cepemoBumii maple
oJiep>KaHui PO3B’SA30K MOKHA YMOBHO TIO3HAYUTH CH-
meosamu U(t), V(t). Toai y mpocToposiit cuctemi Ko-
opauHat OxyZ 3a gonoMororo ¢hopmyl (2) MOXKHA BU-
3HAYUTHU KOOPJAUHATH TOUYKHU (Xa, YA, ZA) APYTOi JIAHKH
MasTHUKAa B MOMEHT 4acy t. Jlns uporo y Bupaszax ¢y-
HKIIH (2) HEoOXigHO (opMabHO 3aMIHHTH Malli Ji-
Tepu U 1V Ha Benuki U 1 V. s yHaOuHEHHS TpaeKTOpii
MepeMIlIeHHs] TOYKH A He0OXiTHO 00YHCINTH ONM3bKI
TOYKH TPAEKTOPII 1 CIIONYIHUTH iX BiZpi3KaMH.

Mpukmax 1. r=1; m=1; Uo={0, n/2}, Uo'={1.56,
2}.Yac interpyBanns 7'=5. Ha puc. 2 a HaBenieHO Tpa-
EKTOPIIO PyXy TOYKU A B HEBATOMOCTI, a TAKOXK B TOJI
3eMHOTO TsDKiHHS (pHC. 2 6) 3 TUMH X MOYaTKOBHUMH
YMOBaMH.
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Puc. 2. Tpackmopis pyxy mouku A:
a - 6 HegazoMocmi,; O - 8 NOJI 3eMHO20 MANCIHHS

Jami po3risHEeMO KOJHMBAHHSI Yy HEBAaroMoCTi
JIBOXJIAHKOBOTO C(epuvHOro MasiTHUKA. Y3arajibHe-
HUMH KOOPHHATaMU BBakaTuMeMo KyTu Ui (t) i va(t), a

zZ

o[\

Takox Uz(t) 1 Vo(t), yrBOpeHi BiAMOBI THUMHU TOPU3OHTA-
JFHAMH TPOEKIiSIMA JIAHOK MasiTHHKA 3 ocsimu OX 1 Oz
(puc. 3).

Y

X AU

i,

7
el

Puc. 3. Cxema noosiiitnoeo cghepuuno2o masmuuxa

IHimiroBaHHS KOJIMBaHb MOBIHHOTO ChepHIHOrO
MasTHHUKAa Y HEBaroMocCTi 3JIHCHIOETHCS aHAJOTiYHO
OJTHOJIAHKOBOMY C(EpHYHOMY MasTHHKY. A came -
NUITXOM BHOOPY HATIPSIMKY Mii Ta BETHYUHH IMITYJIBCIB,
HaJlaHUX MPHUKIHIIEBUM TOYKaM JIAHOK MasiTHUKA 32 J10-
MIOMOTOI0 PEaKTHBHUX [BHUI'YHIB IMITYJILCHOTO THILY.
BipryanpHuii BekTop Ryi omepkyemMo BHACHIOK Iii
IMITyJIBCY 32 HaNpPsIMKOM KOJIMBaHHS KyTa Vi, a BIpTya-
JbHUI BeKTOp Ru1 oepikyeMo BHACHTIZOK JiT iMITyIbCY
3a HaNpsIMKOM KOJIMBaHHS KyTa Ui. CyMapHUil BEKTOp
R1 = Ru1 + Ry1 Bu3Hauae HeoOXigHUIN peanbHUil Ha-
HPSMOK Aii IMITYJIbCY HIEPIIOr0 PEaKTHBHOTO JIBUTYHA.
AHanoriudo, BipTyaJdpHHH BekTOp Ryv2 omepxyemo

BHACJIJOK [ii IMIyJbCy 3a HampsSMKOM KOJHBaHHs
KyTa Vo, a BipTyaJibHHuH BekTOp Ru2 ogepxyemo BHacIi-
JIOK Aii IMIyJIBCY 32 HalpsSIMKOM KOJIMBAHHS KyTa Up.
Cymapanit Bektop R2 = Ruz + Rv2 Bu3Hauae HeoOXin-
HUH peasbHUI HAIIPSIMOK il IMITYJIbCY JIPYroro peak-
TUBHOTO ABHTYHA. Lli BIMOTH 10 opraHizamiit mii py-
1Ii{B KOJIMBaHHS JIAHOK CTEP’KHEBOTO C(hEepUIHOTO Ma-
STHUKa BHCYBa€ JOPCTKI YMOBH [0 KOHCTPYKIIT
MEXaHIYHOTO HIAPHIPY, PO3TAIIOBAHOIO MIX JIAHKAMH
MasITHUKA.

JlarpanxiaH MOABIHHOTO CQeEepHIHO MasTHHKA
Ma€e BUTIISI:

L=0,56m, (X7 + Yy +2,7 )+

+0,56,m, (X7 + Y57 + 27, @)

ac

X, (t) =1, cos(u, (t))sin(v,(t)) -
Y, (t) =r,sin(u, (t))sin(v,(t)).
2,(t) =rcos(v(1)); 5)
X4 (t) = r,cos (u, (t) )sin (v, (t) ) + 1, cos(u, (t) )sin (v, (t))
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Ya(t) = sin(u,(t))sin (v, (t)) +r,sin(u,(t))sin (v,(t)) ;
Z,(t) =r,cos(Vv,(t))+r,cos(v,(t)) .

3 npUYUHE TPOMI3IKOCTI CHCTeMa piBHAHB Jlarpa-
H)Ka JPYTOTro POAy B PO3TOPHYTOMY BHUIJISAAL B LIEOMY
BUTIAJIKY HE HaBOIUThCs. OneprkaHi po3B’sI3KK YMOBHO
nosHaueHo cumBogamu Ui(t), Vi(t), Ua(t), Va(t). Tomi y
MPOCTOPOBIH cuctemi KoopauHaT OxyZ 3a JONOMOTOI0
¢dopmyn (5) MOKHA BU3HAYNTH KOOPAMHATH MIPUKIHIIE-
BOT TOYKH (Xa, YA, ZA) APYrol JIAHKH MasTHHKA B MO-
MeHT yacy t. i o0uncineHHs X KOOpJUHAT y BUpa-
3ax QyHKIIi# (2) HeOOXiTHO (hOpMATTEHO 3aMIHUTH MaJi
mitepu U iV Ha Benwuki U 1 V. [y yHaOUHEHHS TIepeMi-
[IEHHS TOYKHA A HEOOXITHO OOUYMCINUTH OJIN3bKI TOUYKHA
TPAEKTOPIl 1 CIIOMYYHUTH IX BiIpi3KaMH.

Kpim Tpaekropii mepeMirieHHs 3a3Ha4CHOT IPHKi-
HIIEBOI TOYKH A MOKHA BU3HAYMTH il MIBUAKICTD, IO
JI03BOJIsIE OyAyBaTH (a3oBy TPAEKTOPIIO BiJIOBIIHOTO
By3Jla MasTHHKa. Da30Bi TpaekTopil AAIOTh MOXKIH-
BICTb IIpOAaHaNi3yBaTH JUHAMIKY BY3JIOBHX TOYOK
JIBOXJIAHKOBHX MAasITHHKIB B HamepeJ Ha3Ha4eHUH MO-
MeHT 4yacy. OJJHOYaCHO MOYKHA OOYHCIUTH HAOIIKEH]
3HAYEHHs MOTOYHMX BeauuuH KyTiB Ui(t), vi(t), ua(t),
Va(t), 1110 Ha/la€ MOXKITHBICTh 300paXKyBaTH MPOCTOPOBI
KOHCTPYKIIi, CKJIaJeHi 3 EJNEMCHTIB IBOXJIAHKOBHX
cepraHIX MasTHHKIB. KpiM TOTO, € MOXIIUBICTH OJie-
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Puc. 4. Tpackmopis pyxy mouku A ons npuxiady 1
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pxatu mocnigoBHICTe N KamgpiB aHiMamiiHUX 300pa-
KEHb TPOIECY KOJMBAHHA MAasTHHKA 3aJIeKHO BiJ
gacy. ToOTO cmocTepirati 3a IpOIECOM PO3KPUTTS Y
Yaci eJIEMEHTIB JBOXJIAHKOBHX CTEPIKHEBHX KOHCTPYK-
il THITY CepUIHUX MasITHUKIB.

HaBenemo npukiany KoiauBaHb MMOJBiHHOTO cde-
PUYHOTO MasTHHKa B HeBaromocrti. L[ukiiuHi HexaoTH-
YHI TPAEKTOPIi TOUKK A BHU3HAYAIHCS CIIOCOOOM «(o-
KyCyBaHHS» CiM’i KpHUBHX, OMMUCaHOMY B poboti [12].
Takox HaBeneHO (a30Bi TpaeKTOpii GYHKIIN y3araib-
HEHHUX KOOPAMHAT, SIKi OyIyTh KOPUCHI IPY aHATi31 AH-
HaMiKH{ KOJIMBaHb.

Hpuknax 2. r1=2; r; =1; my=1;, my=1; Uo={0, n/2,
-m, /2}, Uo'={1, -1.024, 1.9, 0.5}. Yac interpyBauss T
= 6,7. Ha puc. 4 HaBeleHO IIUKIIIYHY TPAEKTOPIIO PyXy
TOYKH TPHKIHIEBOI TOYKH A4, a HAa pHC. 5 300paxkeHo
TMIOJIOKEHHSI TPhOX MasiTHUKIB B MOMEHT dacy t=5,8. V
[0YaTKOBOMY TIOJIOKEHH]1 MasTHHKH 31 CHIJILHOIO TOY-
KOO KPIIUICHHs OYyJIM pO3TallOBaHi Ha TOPU3OHTAIBHIN
wiomuHi mig kyrom 120 rpaaycis. Ha puc. 6 300pa-
KeHO (a30Bi TPAEKTOPIi PYHKIIN y3aranbHeHUI KOOp-
JIMHAT.

Puc. 5. [Tonoxcenns mpoox cpeputnux MasmHuKis 6
momenm uacy t=5,8.
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Puc. 6. @azosi mpaexmopii y3azanvhenux koopournam 0as npukiaoy 1:
a—Ui(t), 6 —Vi(t); 6 — Ua(t); 2 — Va(t)

Hpuxnan 3. r1=1; r; =2; m=1;, my=1; Uo={0, n/2,  *E€HHs TPHOX MAATHUKIB B MOMEHT yacy t=3,4. ¥ moua-
-1, m/2}, Uo'={3, 3, -0.5,0.5}. Yac interpysannst T=7. TKOBOMY IOJOKEHHI MasiTHUKH OyJIM PO3TAlIOBaHi Ha
Ha puc. 7 HaBeIcHO IUKJIiYHY TPAEKTOPItO pyXy TOukd ~ TOPU3OHTAlbHIH miommHi nix kyrom 120 rpaxycis. Ha

TIPUKIHIEBOi TOUYKM A, a Ha puC. 8 300paxkeHo Tono-  PHUC. 9 300paxkeHo (a3oBi TpaekTOPii GyHKLIH y3aranb-
HEHUI KOOp/IMHAT.

Puc. 8. [lonoswcenns mpoox cpepuunux Masmuuxis 6
momenm uacy t=3,4.
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Puc. 9. @azosi mpaekmopii y3azanbHeHux KOOpoOuHam 0Jist nPUKIady 2.
a—Ui(t), 6 —Vi(t); 6 — Ua(t); 2 — Va(t)

BucnoBku

B po0oTi BHBYamMCS NMUTaHHA agaNTyBaHHS a0
HEBaroMocTi IIPOIeCy KOJIMBAHHS c(hepUIHOTO OABIN-
HOTO MasiTHHKA SIK TEOMETPUYHOI MOJEI PO3KPHUTTS
Kapkacy opOiTampHOTO 00’ekTa. PeamizyBaTu iHimito-
BaHHS KOJIMBaHb IPOIOHYETHCS 32 JIOTIOMOTOIO PsAy
IMITYJIbCHUX PEaKTHBHUX JIBUTYHIB, BCTAHOBJICHUX Ha
MPUKIHIEBUX TOYKax JaHOK. OTpuMaHi pe3yabTaTh
MOJKHA TMOSICHUTH MOXIIMBICTIO 3aCTOCYBaHHS Bapia-
uiifiHoro npuHLMNy Jlarpanxka 10 po3paxyHKy MeXaHi-
YHUX CTEP>KHEBHUX KOHCTpYKILii. Lle mo3Bonmno BUKO-
pucTaty piBHAHHA Jlarpamxa qpyroro poay AJs OIUcy
PYXy MasTHHKOBOi CHCTEMH Yy HEBaromocTi. Pe3yib-
TaTW TNPU3HAYCHO Ui BUKOPHCTAHHS HPU MPOEKTY-
BaHHI PO3KPHUTTS BEIMKOTa0apUTHUX KOHCTPYKIIH B
YMOBaxX HEBaroMoCTi, HaNpHKIal, CHJIOBHUX KapKaciB
JUISL COHYHUX J3€pKall Y¥ KOCMIYHUX aHTEH.
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PREDICTION OF LEARNING OUTCOMES ACADEMIC GROUP

Annomauusn

B pabome npedcmaenenvi mamemamuueckue MoO0enu NPOSHOIUPOBAHUS NAPAMEMPOS 8eKMOPO8 UHME-
JIeKma u 8eKMopo8 COCMOSIHUsA OJisi CIYOeHmo8 akademudeckoll epynnuvl. Moodenu no3zgonsiom onpedenams 008e-

pumeiibHble 6€POAMHOCMuU OoCmudiceHus. 146]161;[ 06yweHu;z.

Abstract

A mathematical model for predicting parameters of the intelligence vector and students states vectors of the
group presented in this work. Models allow you to determine the confidence probability of achieving learning

goals.

Knwuesvie cnoesa: qubopmaquHHbze mexHoJiocuu, npocHo3uposanue, mamemamudecKkoe MOO@JZMPO@GHZ'{& 00-

pazosanue, sekmop cocmosnuti, Matlab.

Key words:information technologies, forecasting, mathematical modeling, education, state vector, Matlab.

BHenpenue HMH(QOPMAIMOHHBIX TEXHOJOTHH B
nponecc o0y4eHHs MoKa3ajao HeoOXOIUMOCTh COBEp-
IICHCTBOBAHMS CPENICTB CHCTEMHOIO MOJCIUPOBAHHMS
o0yuenus. COBpeMEHHBIE CPEICTBA HWHTCIUICKTYallb-
HOTO YNPaBJICHHs MO3BOJISIOT MOJYYUTh MOJIEINH, lie-
JIbIO KOTOPBIX SIBJISIETCS Pa3peleHUe OCHOBHBIX AUIAK-
THUYECKHX MPOTHBOPEUUid, XapaKTepU3YIOIINX COBpE-
MeHHoe oOpazoBanue [1]. K omgHOW W3 Takux
HEpelEHHBIX U aKTyalbHBIX POOJIEM OTHOCUTCS TIPO-
Omema hopMUpPOBaHHS TPYIIT 00YIaEMBIX B 3aBUCHMO-
CTH OT NPOTHO3UPYEMBIX 3HAYCHHH MapaMeTpoB WH-
TEJUIeKTa B CHHEPreTHYECKOW MOJIENH YIpaBICHHS
oOyuenmneM[2].

OrnpepieneHne cOOCTBEHHBIX TSHACHIMI pa3BUTHS
00y4aeMoro Ipon3BOJMM Ha OCHOBE BEKTOpa MHTEI-
JIeKTa, KOTOPBIH XapaKTepHU3yeTcsi JBYMsI OCHOBHBIMHU
napaMeTpamu: napamerpom namsatu (X ¥ napameTpom

CKOpPOCTH yMOBaKJ’IIO‘IeHI/Iﬁ IB . I[J'IH peUICHU 3a1auu

MPOTHO3UPOBaHKs B PaMKaX IHKIA YIpaBlieHUus 00y-
YEHHEM HEOOXOJMMO KOJMYECTBEHHO BBIPA3HUTh ITY
B3aMMOCBS3b C IIOMOIIBIO KO3 QHUITHEHTa KOPPEIISIIIH,
T.K. B 001I[eM cliydae B 3ajja4ye nporHo3uposanus X u

IB — CﬂyqaﬁHLIe BEJIMYHUHEL. B cBs3M ¢ H606XOHI/IMO-

CTBIO y4€Ta pasNu4HbEIX (opM 00ydeHHS (MHIAWBUIY-
aJbHOW W TPYMIIOBOI), BEKTOP HHTEJUIEKTa COOTBET-
CTBEHHO MOKET OBITh HHANBUAYAIBHBIM H TPYIIIIOBBIM
[3].

HcuepnbiBaromeil XapaKT€pUCTUKONW HENPEphIB-
HOM IByMEpHOH Cily4aifHO! BEIMYUHBI SBISETCS IIIOT-
HOCTh BepOATHOCTH. OCHOBBIBAsICh Ha MPEITONOXKE-
HUM HOPMAaJIbHOTO 3aKOHA pacHpeencHus cllydailHoi
BEIMYHMHBI ABYMEPHOTO BEKTOpAa MHTENIEKTA, MOXHO

3aIMcaTh BRIPAKSHUE ISl HAXOK/IEHHS TUNIOTHOCTH Be-
POSITHOCTH TPYIIIIOBOrO BEKTOpA UHTEIUIEKTa [4]:

_ 1 _ (W _Wo)G_l(W _Wo )} (1)
oUV)= - \/@ exp{ 5

rae \\ = — rPYIIOBON BEKTOP MHTEN-
JIeKTa, a
Uo)_ eHTp paccenBaHus [3]
W, = v LEHTP P .

(o]
MaTtemMaTH4YeCKHUE OKHUIAHUS TPYHNIOBLIX MOKa3a-
TeNel MHTEJICKTa OINPCACIIAIOTCA KaK CPEIHHUE 3HAYC-
HUA CJ'[y‘I&fIHBIX BCIIMYHH:

N
U==—-Ya 2
Ni;a. @)

N
Néﬁ. @A)

rme N — kommuecTBo 0Gydaembix B rpymme; | —
YHCIIOBOM HIEHTH(HUKATOP KOHKPETHOTO 00ydaeMoro

(HOMep B CIHCKe IPyIIIbI, HoMep 3auétku u T.1.); G —

MaTpuIa KOBapHAaIHii; G*'- oOparHasi MaTpPHIIa KOBa-
puanuii.

Takum 00pa3oM, OITyYEHB MATEMATHICCKIE MO-
JIeNTH, C TTIOMOIIIBI0 KOTOPBIX MOXHO OMPEICIUTH JOBE-
pHUTENbHBIE WHTEPBAJIBI U TOBEPUTEIHHBIC BEPOATHO-
CTH TPYMIIOBOTO BEKTOPOB MHTEIUIeKTa [5]. OngHako, B
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peann3aly CXeMbl YIIPaBJICHUS CYIIECTBEHHOE 3HaYe-
HHE UMEET TaKkKe BO3MOXKHOCTh IIPOTHO3a BEKTOpa CO-
crostHus. 1151 onpeniesieHnst BEKTOpa COCTOSIHUIA HE00-
XOJIMIMO PAacCMOTPETh MoJeNb rpada oOydeHHs, T.K.
MPOTHO3 BEKTOPA COCTOSIHUSI OCHOBBIBAETCSI Ha OIIpe-
JIIICHIH BePINUH (YUIeOHBIX JIEMEHTOB — Y1) U B3aH-
MOCBSI3€H MEXIy HUMHU (BHYTPU- M MEXIIPEAMETHBIX
cBsseii) [6].

ITpennoxkeH alropuT™ BBIYUCICHUS JOBEPHTEINb-
HOM BEpOATHOCTH IPOTHO3a, COCTOSIIUN U3 YETBIPEX
I1aroB.

Ilaz 1. Ha ocHOBE Npe/NOJI0KEHHs O KBapaTuy-
HOH (hopMe HOPMAIILHOTO 3aKOHA Ha IIOCKOCTH, OIIpe-
JIeJICHUEe MaTPHILbI KOBapHaIHH.

Llaz 2. OnpeneneHue npeaeioB HHTEIPHUPOBAHUS
TUIOTHOCTH JIOBEPHUTENILHOI BEPOSITHOCTH 1O (GopMy-
nam [7]:

a=xg— X _ @)
1ll—pfy
b =xg+——2X ©)

1/l—p)%y

[llae 3. BeraucneHne rpaHul] JOBEPUTEIBHBIX HH-
TEPBAJIOB AIUINIICA PACCEUBAHUS:

X — X, . 3(x—x, ) |(6
yi(x)=y, +o, PalX%) oo xnJ 2) ©
o, 4o
_ Ry
yz(x):yo+o-y pxy(x XO)+ 2_3(X4 X20) @
X O-X

Ilae 4. Onpenenenue INIOTHOCTH IOBEPUTEIbHOM
BEPOSITHOCTH ITPOTHO3a BEKTOPA COCTOSIHUSI TIOCIIE U3Y-
4yeHHs 0Jioka KOH(GUrypanuii yueOHbIX 3JIEeMEHTOB, CO-
CTaBJICHHOT'O Ha OCHOBE rpada o0ydeHus, mo hopmysie
JIBOHOTO MHTETPHPOBAHMUS.

b v2(%)
p:—1 [dx [ exp _8lxy) )ZI)JGY(S)
27Z'O'XO'y 1_p><§ a y1(x) 1_pxy

KoMmrproTepHbI€ SKCTIEPUMEHTHI 10 OTPEIEIICHUI0
MPOTHO3a COCTOSHHS OO0YYEHHOCTH BBINIOJNHSUIMCH Ha
OCHOBe HCIoNb30BaHms (yHKnmi Statistics Toolbox
naketa MATLAB. Ilepenaua moAroToBICHHBIX HCXOJI-
HBIX JaHHBIX U3 (ailloB ¢ pacmmpeHusMH *.XIsx B
MATLAB ocymiecTBiIsuIach ¢ HCIIOIB30BAHUEM IIOJI-
KIIFoueHus yepe3 Haacrpoiiku ExcelLink, koTopas mo3-
BOJISIET BECTH COBMECTHYIO padOTy ¢ ABYMsI TaKETaMH.

B pe3ynbraTe mOIy4eHBI MOJETH MPOTHO3UPOBA-
HUS NApaMEeTPOB BEKTOPOB UHTENIIEKTAa U BEKTOPOB CO-
CTOSIHMSL Ul aKaJIeMUYECKUX TPYIII, IT03BOJIIOIINE
OIpENEeNATh JOBEPUTEIbHBIE BEPOSTHOCTU JOCTHXKE-
HUS 1eneld o0ydenus [8].
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B3AHMOI[EFIQTBHE JBOSIKONTEPUOIMYECKON CUCTEMbBI OPTOTPOITHOT'O
BKJIOYEHUHA U IPSIMOJIMHEMHBIX TPEIWH ITPA MOMTEPEYHOM CIBUTE

Mehtiyev R.K.

Jafarova S.A.

Abdulazimova Y.A.

Azerbaijan Technical University

INTERACTION OF THE DOUBLE-PERIODIC SYSTEM OF ORTHOTROPIC INCLUSIONS AND
RECTANGULAR CRACKS WITH THE CROSS-SID SHIFT

Annomauusn

Paccmampusaemcs ynpyeas cpeoa, ociabnenHas 080AKONepUOOUHECKOU CUCMEMOl KPY2iblX OmeepCcmuil,
3ANOJHEeHHbIX WatbamMu U3 OpMoOmMpPONHO20 YAPY2020 MAMepUaid, NO8ePXHOCHb KOMOPLIX NOKPbIMA YUTUHOPU-
yeckoti naenxou. Cpeda (ceasyrougee) ociabrena 08ymsa nepuoOUdecKUMY CUCEMAMU NPAMOIUHENHbIX MPeujuH
CO CBA3AMU Meofcay 6epeeaMu 68 KOHYEeBblX 30HAX. Cmpo;zmc;z 061/141,{6 npedcmaexzeﬂuﬂ pemeﬁuﬁ, onucelearoujue
Kaacc 3a0a ¢ 0805KONEPUOOULeCKUM pacnpedeleHUuemM HaANPsdiCeHUl GHe KPY208blx OMEepCmull U npsMouHel-
HbIX mpewun. Y0061emeopsis 2paHUYHbIM YCI08USIM HA KOHMYPAX KPY208blX OmeepCcmuil u bepe2ax mpewun, no-
JIyuena beckoneynas aﬂze6paultecmm cucmema u A6HO CUHCYJIIpHOe UunmezpajlbHoe ypaeHeHue. 3amem UCnoaib3ys
npsAamole Memodbz, peulernue unmeecpaitbHoco ypaeHerusl CB8E0EHO K KOHEUHOLL azzze6pauuecz<012 cucmeme.

Abstract

We consider an elastic medium weakened by a doubly periodic system of circular holes filled with washers
of orthotropic elastic material whose surface is covered by a cylindrical film. The medium (binder) is weakened
by two periodic systems of rectilinear cracks with connections between the shores in the end zones. General rep-
resentations of solutions that describe a class of problems with a doubly periodic distribution of stresses outside
circular holes and rectilinear cracks are constructed. Satisfying the boundary conditions on the contours of the
circular holes and the shores of the cracks, an infinite algebraic system and an explicitly singular integral equation
are obtained. Then using direct methods, the solution of the integral equation is reduced to a finite algebraic
system.

Kniouegvie cnosa: 06027(‘07’[6]?1400141{601(0}1 pewemka, moauHa noKpvimus, 60JI0KHA—NOKpPblLMUs, NOKpbl-
mue—cessyloujee, Cpeorue HanpPsXHCeHust, TUHelnble aleedpauiecKue YPasHeHus, CUHSYISAPHbIE YPAGHEHUS

Keywords: doubly periodic lattice, coating thickness, coating fibers, coating-binder, average stresses, linear
algebraic equations, singular equations:

BBeagenme. 3ajaua 0 TpEIUHBI SBISIETCS BAXKHOU Pon = mw; + nw,; (mn =0,41,12,.......);
npobiiemoil Teopun npodyHOC-TH. OTMETHTH, YTO B w, = 2; w, = w he'®; h > 0; Imw, > 0.
HACTOSIIEe BPEeMsI aKTyallbHBI JTBOSIKOIICPUOTUICCKUE KpyroBeie oTBepcTHS pEHIETKH  3aNOJHEHBI
3a/lau¥ MEXAHUKM paspyuieHus. [locTaHoBKa 3a1auu 0 maiibamMu (BOJOKHAMH) U3 OPTOTPOIHOTO YIIPYTOro
TPCILIMHBI CYIICCTBEHHO PACHIMPSCT NICPBOHAYATIBHYIO  Marepuaia, IOBEPXHOCTh KOTOPBIX PaBHOMEPHO
koHuenuuio A. I'puddurca. IaTEpEC K UCCIAENOBAHUIO  TIOKPHITA OJHOPOJHON LUIMHIPHYECKOH IUIEHKOM.
TPEINHO-00pa30BaHUsl B KOMIIO3UTaxX HANPSMYIO CBsl-  PemeTka (cBsa3yromas cpena) ocnabJjeHa

3aH C ITPOCKTUPOBAHNUEM HOBBIX BBICO-KOIIPOYHBIX Ma-
TepruanoB. B cBs3m ¢ 3THM pa3paboTka mMaremaTHde-
CKHX MO}ICJ’ICﬁ TPCUINH B KOMIIO3UTaX BECbMa aKTyallb-
Ha.

IHocTanoBka 3aja4M. IIycTs
JIBOSIKONIEPUOJUYECKAst ~ pelleTka C  KPYrOBBIMHU
orBepcTusmMu, umeer paauyc A (A < 1) u ueHTpsl B
TOUKaX:

(Ur - lrrg)blmmn =

(Ur - ”-re)t|mm

JIBOSIKOIIEPUOANYECKON CUCTEMOM NPSIMOJIMHEMHBIX
tpemmH (puc. 1). bepera TpemmwH CcBOOOTHBI
OTBHEIIIHEX YCHINi. B perieTke UMEIOT MecTo CpeTHIe
Hanpusbkenusi 0 = 0,0y, = 0,7y, = Ty, (cOBUr Ha
0ECKOHEYHOCTH).

I'paHrYHBIC YCIOBUSA B paCCMaTpPUBAEMOM 3a1aue
umerot Bu1 [1, 4].

o (u+ w)b|mmn =(u+ lv)t| o

o, —IT = (o, — it u+iv =u+iv
( T r@)t|ﬂmn ( T r9)5|ﬂmn'( + )tlﬂmn ( + )Slﬂmn'
0, — iT,9¢ = 0 Ha KOHTYpax OTBEPCTUH,
0y — iTy, = 0 Ha Geperax TPeIMH KOJUIMHEapHBIX OCH abCIHCC.
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@ue. 1. Pacuemuas cxema 3adaqu mpeujursbl cosu2a 8 KOMNoO3uma

B cumny cuMMeTpuM TpaHHYHBIX YCIOBHH U
TeOMETpUH 00JacTH S, 3aHATOH CBA3YIOIIEH Cpemoi,
HANpsOKEHUS.  SIBISIFOTCSL  IBOSIKOTIEPHOIUYECKUMHU
(YHKOMSAMH C OCHOBHBIMH IEPUOJAMH W1 H W,.
Hanpspkenus v cMerenus npeacrasum [5] uepes mo-
terumansl Konocosa — Mycxemumsumu @ (z) u ¥(z).

o, + a9 = 2[®(2) + (2)];
M)
Oy — 0y + 2iT,9 = 2920 (2) + ¥(2)];

CwmenieHus CBsI3aHbI C KOMIUIEKCHBIMHU ITOTEHIINA-
JaMH COOTHOIICHUSIMHM, SIBJISIOIMMHUCS HENOCpea-
CTBEHHBIMH CIIC/ICTBHSMH INPHUBEACHHBIX BBIMIE (Op-
MY

2uu +iv) = e [xp(2) - 28(@) - ¥(@)]; (2

P(2) = ¢'(2); Y(2) =¢'(2); (z=x+1iy).

3 — 4v — niockas gedopmanus
B-v)
1+v)
W —Monyib casura; V-koadduiuent Ilyaccona,
7,0 —TONApHBIE KOOPMHATHI.
3ajaya 0 HamNpsLKEHHOE—/1epOPMUPOBAHHOM CO-
CTOSTHUHM KYCOYHO—HEOIHO-POJHONW Cpelsl B ILIOCKO-
CTH X = const, Kak BHIHO, CBOIUTCS K ITOCTPOCHHIO
Kaxmoit u3 obnacreit nByx ¢pyaxmun ®(z) u W(z) no
3aJaHHBIM YCJIOBHSM Ha TPaHHIAX CpeA. Y CIOBHS CO-
BEPIICHHOT0 KOHTAKTa Ha TpaHHLax (a3 BhIparkaercs
4yepe3 PABEHCTBO HAIIPSKEHUI U CMEILEHUN IIPU Z = T.
CornacHo ¢hopmynam (1) aTu ycioBus, Hanpumep, Ha
IPaHULE BOJIOKHA—TIOKPBITUA Wy, U NOKPBITUA—CBA3Y-
tomee S, (rne uaaekcel m,n = 0, +1, 12, ... onpexe-
JISTIOT YCIIOBHS Ha KOHTYpPE M, N —TO BOJIOKHA, KOOPIHU-
HAThI KOTOPBIX paBHbI By;,) [1, 6].

=
— IJIOCKO€ HallPAXEHHOe COCTOAHNEe

@, (11) + Pp(1y) — e?® [ﬂcbéa(71) + kpb('ﬁ)] = @ (1q) + D7) — —e?tf ['[_1(1)(;('[1) + LIJt(Tl)];
u+iv), =W+iv)y

3)
Dy (1) + (1) — e2P[TDL(T) + W, (1)] = Dy (1) + Dys(T) —
—e2P[Tdy(T) + d4(D)],
(wu+iv); = (u+iv),,
D (t) + D (L) + tPL(t) + W, (t) =0, 4)
T€Smn; T1€Wmm; (Mn =0,+1,42,...).
B JanbHEHIIEM  OTMEYAIOTCS  COOTBETCTBEHHO

3nech 7= 2e + mw; + nw,; 7, = A —
h*)eie + mw; + nw,, h* —TonuiMHa NOK-pHITHA, t —
adppukc TOUEeKk OeperoB  TPELIWH,
OTHOCSIIIIMECS K TIOKPBITHIO, BOJIOKHO U CUBSI3YIOIIEMY,

uHAexkcamu t, b u s.

BEJIMYHHBL, Pemenue kpaeBoit 3ampaun (3) u (4) umiem B Buje
[6]:
(2) = 01 (2) + D,(2); W(2) = Wi (2) + ¥, (2 ©®)
b, (2) = iz Ay, 225, Wy (2) = i Z by 2%k, z€ Wy,
k;o k=°—o°0
®,(2) = iZQZk 2k, Y (z) =i Z C2k22k' Z€Smn,
k=0 k=—c
(6)
e /1(2k+2)y(2k) 2)
q)l(Z) = lT;c:;, + lz XKopt2 W,

k=0
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ﬂ(2k+2)y(2k)

@) =5 41D o G
k=0

A(2k+2)5(2k+2) (Z)
2k + 1)!

(@

Z Kokt2 ™5 T AT

)

1
@) = 5= [ 9O~ de + 4

1
%) =5 [ 9OLE-2 +

L
rze, uaTerpaisl (7) 6epyTcs Mo JINHIH
L=A{[-l—a]l +[al]},

2 2
_( -2 (T )\ _1(7 =
y(2) = (w) sin (w Z) 3 (w) ,S(2) =
D _Pm 22 1 ITpux CYMMEI O3HayaeT
MlEz-P)?2 Py Ppl’ P y oy ’

YTO NPH CYMMHPOBaHNH HCKII0YaeTcst naaekc m = 0,
A v B —nocrosiaubie, g(t)-uckomas GpyHKIUS, Xapak-
TEpU3yIOIIas CIBUI' OEperoB 30HbI Ipepa3pyIICHHUS.

gx) =—— 2 d —[ut(x,0) —u(x,0)] Ha L,

1+a dx
K cootrnomenusim (5)—(7) cienyer 100aBUTh J10-

TMOJHUTEJIBHOC YCJIIOBHC, BLITCKAIOMICE U3 (bmnqe—
CKOI'0 CMbICJIa 3aJ]a4n

U]

Q(t —z) —ty(t — z)]dt + B.

[lgtdt=0,[ gydt=0. (8

Pemenue xkpaeBoii 3agaun. HemssectHas (yHK-

s g(t) W MOCTOSIHHBIE Agk, Dok, ks Pakr Xakr Bak

JIOJDKHBI OBITH OTPE/IeIIeHbI U3 KpaeBhIX ycioBuii (3) n
(4).

IloncraBuB B KkpaeBble ycinoBus (3) BMecTO

D, (2), ¥, (2), D (2), ¥Y:(2), P,(2), ¥, (2) us pazioxe-

uus B psagsl Jlopana, a BMecto ®,(z),W,(z) — pan

®ypbe Ha |T| = A ¥ cpaBHUBas KO3(PUIMEHTH TIPU

OIIMHAKOBBIX CTereHsX exp(if), moimydanMm OeckoHed-

HYIO CHCTEMY JIMHEHHBIX aIreOpanyecKuX ypaBHEHHI

. HUp
gy T2k = [m] {2k + 1)iay,t2% + ib,,12%72},
_ MUp +Hple]
{92171 2k = m iag,T**
iCop_p T2 = (2k — 1)iay, 12% + ibyy_,t2¢ 72 + [H:(b”tl':tl):l 2k + 1iay,t?* [/,Lgé?}ttl:-tl)] 2k —
1)2kia,, % — [uué;xjtl)] (2k — 1)ibyy_,t2k72,
9)

(C_op_pT1 272 = iy 2% + [5:(;1"1”)] 2k + Diay, 22 [#:t(b% ‘:tl)] {2k — Diay,t?* +

ibor—pT1* 72}, (k = 1,2,..),

[7”5(;:“) igo = — (s + 1)[
—[1 -] ik - Dgah® — [1 4.2 ig_p a7
[i 2je0azj+2 ]+27" AZR + Azk]

[1 ”s] i(2k 4+ 1)ig_ A% [1 + —] igoA?k —

i‘[,‘g’,],

]le A2 = (s + 1) -

A 2j+2
[ X720 Uzj42A™ T om j —

~[1-
[1-

]lC 2k— 2/1 k=2 = — (g + Dic_yp + A_gil,

ig, A —g WA —icy = i X% Y +27‘1.1222 - 121=0'321+2/1 “roj + 1Xjzo(2) +
2)azj4227 Qo s — i,
rae
_ @j+2k+2)Pjiges (2j+2k+1)gj4k+1
Qe = Gzt ik = Ggreaarai 00 = 03 Too =0
1
Jj+k+1 = Zm' T= EPm”;
mn
Ay =—— | g far®dt, (k =0,+1,+2,...);
L
2k ! 2k+2 13
£) = EO(t) — ———y @D (), y(t) = ctg—t;
far(® ! ® T ®©; y(®) = ctg_

Uer Up M Uy —YTIIPYTHE TIOCTOSIHHBIE Marepuana

TIOKPBITHS, BOJIOKHA U CBS3YIOIIETO COOTBETCTBEHHO.
Tpedys, utoObl ¢yHkuu (5) yaeBIeTBOPSIIN

KpPaeBOMY YCJIOBHIO Ha 6epery paspesa L, momyuyaem

2mi

(t —x)y(t—x)]dt

CUHTYJISIPHOE UHTETPAJIbHOE YPABHEHUE OTHOCUTEIIBHO
bynxmn g(x)

—J, 93t —x)dt === [, g {(t —x)dt ——, gOI{(t —x) +Q(t —x) -

—A+A+B+xd; (x) + ¥ (x) = 0. (10)
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CunrynspHoe ypaBHeHue (9) u anreOpandeckue
cucTeMsl (8) SBISIOTCS OCHOBHBIMU ypaBHEHHSMH 3a-
Jla4y¥, TIO3BOJLIFOLIMMH OTIPENeNUTh GYHKIMIO g(X) u
K03(GULINEHTHI Aoper Lok 3Has ¢byHKIMH
g(x), ®,(z) u ¥;(2), MOXKHO HalTH HATIPSKCHHOC—JIE-
(hopMupOBaHHOE COCTOSHHE MepPOPHPOBAHHOM ILIA-
cTHHBI. B wacTHOCTH, 715 KO3 PHUIIIEHTa HHTEHCHBHO-
CTH HampspkeHUH (K;; y BepmMH TpemuHBl Oyaem
umeTh Gopmyiy

2L ERR L L P (0BG, dr — — o [@2? (81 + 72 + Bo2261]

1 t-7

P(t) = g(©); B, D) =

—{(2; @j+1D)EN@j~1) (U
Ay = [ + 1) + LD (L)

U= 1-22

1-22

T+ +2% U0, =

ik = tlim [2nlc—clg@|, @D

NpUYeM BEpXHUI 3HAK OEpeTcs IpH € = @, a HUX-
HUl 3HaK mpu ¢ = .

Bocmonb3oBaBmmcs  pa3nokeHUAMH  (HYHKIIHN
¥(2),{(2),Q(2) B OCHOBHOM MapajieIorpaMMe TepH-
07I0B, a Takke yuuTsiBas g(x) = —g(—x) u npuMeHss
3aMeHy NepeMeHHbIX, ypaBHeHue (10) k BUIYy

—nld.(In) — =¥1(n) =0,(12)
K;) (;) o 'Ug 43
@]

M+D+2 4=

Z?:O(Kj* -

2
1—11

« o " .
Ky = _71()/1 + 51)in =0+ 1)(1)j+ g}+1) K, = a)161, =Jj+1
G=12.)
CHUHTYIIIpHOE HHTETPAJIbHOE YPaBHCHHE 00BIYHOE Pemenue npeacraBuM B BUE
perynupyior mo Kapnemany—Bekya myteM cBeaeHus p(r) = Po(@ (13)
ero k ypapuenuro ®pearonsma. OHAKO IPH PEIICHUH Vi-n?

3a/a4, MPEACTaBIAIONINX HHTEpeC AJIS MPHIIOKEHHH,
MO-BUIMMOMY, IieJIecooOpa3Hee BOCIIOIb30BaThCS OJI-
HUM M3 CIOCOOOB IPSMOTO PEMICHUsS] CHHTYISPHBIX
ypaBHeHui [9]. Hmke npuMeHseTcst crioco0, pa3BUTHIN
B [8].

Ly[Po,m] = = Z( 1)k+1Pk

PI? = Po(Mk); Nm = 0SBy O, =

Hcnonp3oBanue KBajpaTypHbIX (opMyn mo3Bo-
JsIeT 3aMEHHUT OCHOBHBIE ypaB-HEHMs 3ajaqud OecKo-
HEYHOW CUCTEMOM TMHEHHBIX alIre0pandecKux ypaBHe-
HUH OTHO-CHTENBHO MPUOIMKEHHBIX 3HAUCHUH PP =
Py (1)) nckoMoit (hyHKIIMA B Y3JIOBBIX TOUKAX, a TAKIKE
KO3QPHUIUECHTOB Ay, L2k -

K mosy4eHHbIM ypaBHEHHSIM HEOOXOANMO MTPUCO-
€/IMHNUTH JIOTIOJIHUTENIbHOE YCJIOBHE, KOTOPOE B JIHC-
KpEeTHOMH (hopMe UMeeT BU;

34
Yv=1 1P—0 =0
/5(1—A§)(rv+1)+af
IMocne HaxoxaeHus 3HaueHus1 Py kosddunmenta
WHTCHCUBHOCTH HamnpspDkeHud (K, ompenensercs Ha
OCHOBaHMU cooTHOMIeHu (1 l) (13).

(1-29) 1 0,
Kf = —”( ) Z( D" Ptg

(15)

3neck po(7) HenpepoiBHa no [enbaepy Ha [-1,1],
npudeM QYHKIUS Py (T) 3a-MeHsSeTCS HHTEPIIOJISIIHOH-
HBIM NOJIMHOM Jlarpanxa, OCTPOSHHBIM I10 YeObIIIeB-
CKHM

cosno - smek _ o
cos® — cosB,’ 1= COS5,

(14)
2Zm—1
—m m=12,..,n

(2
K\ = |mi(1—22) —Z(—1)V+" Pctg=.
Ananu3 pemenusi. /{1 yucieHHON peann3zauuu
N3JI0KEHHOTO croco0a OBUIN BBINOJIHEHB! PACUYETHl Ha
xommbiotepe IBM mo mporpamme MATIIAB. Mccne-

JIOBAJINCh MONEPEUHBIH CABUI TPEYIOJbHOU PELIETKU

1_.

w; = 2,w; = 2e3™ U KBa-IPaTHOH pEmeTKH w; =
2, w; = 2i ¢ MOCTOSHHBIMU YCIIOBUAMH Ty,,. B uncien-
HBIX pacderax mnonaraiock n = 10,n =20, dro
oTBeyaeT pasdmenuto wmHTepBama Ha 10 m 20
4eOBINIEBCKHX Y3JIaX COOTBETCTBEHHO (1 — YHCIIO B 3a-
BHUCHMOCTH OT PacCTOSTHHS MEX/1y BoJIOKHamu). [Tomy-
YeHHbIE CHCTEMBI pelanch MeTos1oM ['aycca, ¢ BbI0O-
POM TJIaBHOTO JIEMEHTA.
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0,5
¥\ "-—__‘:\
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0,3
0,1

0,1 02 03

0.4

=~

05 06 0,7 I

Due. 2. 3asucumocmu Kpumuueckol Hazpysku T, = Ty @1/K e om onunvt mpewunvt l, = (1 — a) ona

HEeKOMOPbIX 3HAYEHUT PAOUYCa OMEepCmusl
1=0,2;0,3; 0,5; 0,4; 0,6 (xpusvie 1-5)

Ha pucynke 2 ans TpeyroiabHOW peleTKd Mpea-
CTaBJICHBl PE3YJIBTATHl PACYETOB KPUTHUECKOH (IIpe-
JIeNBHO) HATPY3KH T, = Ty;/@; /K. B 3aBHCHMOCTH
oT anuHbl TpemwuHsl (I, = | — a) Juis HeKOTOPBIX 3Ha-
yeHni paguyca otBeperus A = 0,2; 0,3; 0,5; 0,4; 0,6

(xpuBbie 1-5).

Ha pucyHke 3 Ha OCHOBaHHH MOJIYYEHHBIX pPe-
3yJBTATOB TPHUBEICHBI 3aBHCH-MOCTH KPHTUYECKOU
(IpeneNbHOI) HArpy3KH T, = Tyy~/wq /Ky OT paccro-
SHUS A, = @ — A JUI1 HEKOTOPHIX 3HAYCHUM pagmyca
otsepctust A = 0,2; 0,3; 0,5; 0,4; 0,6 (kpuBbie 1-5),
JKECTKOTO BKIIFOUYEHHUSI 0€3 MOKPBITHS LISl TPEYrOJIbHON
PpEIIETKH.

T,
1,1
INZ
0,9
3\

0,7 ™~ P

’ 5 TN \“\
0.5 4 \.\" . Y \ %

’ NN TSN o~

: ™
0.3
0,1 —-
0,1 0,2 03 04 05 06 a,7
Due. 3. 3asucumocmu Kpumueckoii Hazpysku T, = Ty @1 /Kye om paccmoanus a, = a — A ons nopowix

3Hauenuu paduyca omeepcmus A = 0,2; 0,3; 0,5; 0,4; 0,6 (kpuswie 1-5). a,
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30HBI IPeIPa3pyUICHUS HAXOISITCS B CBI3YIOIIEM,
MOATOMY B3SITHI pa3Mephl OTBepcTril. Benmuuna A cBsi-
3aHa C PaauycoM A; OPTOTPOITHOTO BKJIFOUCHHS A =
A4 + h*. PacueTsl npOBOIIIUCE IS CICAYIOLIUX 3HA-

yenmit L2 = 25,“—" = 50.
Hs Ut
Takum 00pazoM, aHANK3 MMOKA3bIBAET, YTO BEIIH-

YMHA BHEIIHEH Harpysku Ty, M KPUTHYECKHE Tapa-
MeTpHl Kjj. OIpeaensioT xapakrep pa3pyLIeHuUs.

Mopenb TPEeUINHbI ¢ KOHIIEBBIMU 30HAMH IT03BO-
JSIET MCCIIEA0BaTh 3aKOHOMEP-HOCTH DPAaCIpeNelICHUS
yCHIINH B CBA3SX MPHU Pa3NIUYHBIX 3aKOHaX Aedopmu-
POBaHMs, TPOBOJUTH aHATH3 IIPEIEIBHOTO PABHOBECHS
TPEIINH C yIeTOM Je(h)OpMaHOHHOTO ¥ CHIIOBOTO KPH-
TEpUi pa3pyIlleHHus], a TAK)Ke IPOrHO3UPOBATh KPUTH-
YEeCKYI0 BHEII-HIOI0 Harpy3Ky M TPELUIMHOCTONKOCTH
COCTaBHOT'O KOMIIO3HTA.
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Cmacus H. B.
2eo0e-Kkpaegeo

HEPCIIEKTUBBI PA3BUTHUS ATbTEPHATUBHOM SHEPTETUKU B 30HE OTUYKJIEHUSA
YEPHOBBLJIBCKOM A3C U TIPOU3BO/ICTBA BHICOKOYHUCTOI'O KPEMHUS B YKPAUHE

Stasiv 1.V.
geologist-ethnographer

PROSPECTS OF DEVELOPMENT OF ALTERNATIVE ENERGY IN ZONE OF ALIENATION OF
CHORNOBYL NPP AND PRODUCTION HIGH-CLEAN SILICON IN UKRAINE

Annomauusn

B oannou cmamve ¢ hacmynuswiumu sHepeemuueckumu npobremamu 6 Ykpauue u opyeux cmpanax mupa,
noovimMaemcs eonpoc o HEeoOX00UMOCMU UCNONb306AHUS albmepHaAmu6HsvlX UCMOYHUKOE8 dDHepUU. Hpueodumcg
daHaaius ueﬂecoo6pa3Hocmu UCNOJIb306AHUU ATTbMEPHAMUBHBIX UCNMOYHUKOB dHEPpCUU HA meppumopuu 30Hbl Oni-
uyocoenus Yepnoowinockou AIC, komopas 6 Oannoe 8pemsi He3a0elicmeo8anHAsl 8 CeNbCKOM X035Ucmee, He3dace-
JIEHHAS U NOKPLIMA DECXO3HLIMU 3apocaamu aecos. [loamomy dannas meppumopusi noOXooum 05 pasmeujetust
COJIHEYHbIX U 6EeMPAHbIX aﬂekmpocmanuuﬁ, sblpausarHuro CeNbCKOXO3AUCMBEHHbIX 6u09HepzemutteCKux KyJlomyp
U nepepabomxu Opeseculvbl Ha Pa3HO0OPA3HOE DUOMONIUBO, UCNONL30BAHUU MATLIX 2UOpodIeKmpocmayuil. /s
YCMAHOBKU COJIHEYHbIX aﬂekmpocmam;uﬁ HeobXo00uUMO 60CCMAHOBUMb np0u3600cm60 BblCOKOYUCMO20 KPEMHUAL,
3anacvl Komopoeco Ha Vkpaune umeemcsi 6 docmamoynom Koauvecmee. Coenarnvl 6b160()b1, umo paszeumue nepe-
YUCJIEHHbIX 6”()06 aﬂbmepﬂamutmod IdHepeemuKu U 60CCMAHOBIEHUE np0u360()cm6a KPpEMHUA 8bICOKOI qucmomasl,
nosgoaum Ykpaune nOOHAMb MEMNbl PA3GUMUA IHEPLEMUYECKOU IPPeKmUsHOCmMU HAPOOHO20 XO3AUCMEdA,
cmanmb 3H€p20H€3a6‘uCMM01/‘Z U CHU3UNb 3KON02UHECKYI0 HACPY3K) .

Abstract

In this article, with the coming energy problems in Ukraine and other countries of the world, raises the
question about the necessity of using alternative energy sources. The analysis of the feasibility of using alternative
energy sources on the territory of the exclusion zone of the Chernobyl NPP, which is currently unused in agricul-
ture, uninhabited and covered with thickets of abandoned forests. Therefore, this area is suitable to accommodate
solar and wind power plants, agricultural cultivation of bioenergy crops and processing wood for a variety of
biofuels, the use of small hidroelektrostaciju. For installation of solar power plants need to restore the production
of high-purity silicon, the reserves of which in Ukraine is sufficient. It is concluded that the development of these
types of alternative energy and restoration of the production of high purity silicon, will allow Ukraine to raise the
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pace of development of the energy efficiency of the economy, become energy independent and reduce your envi-

ronmental impact.

Kniouesvie cnosa: 3ona omuyscoenuss YA9C; anomepnamuenas snepeemuxa,; 6empo-coIHeyHbvle deKmpo-
cmaryuu, maivle euapoaﬂekmpocmanuuu; 6u0m0nﬂu60; npou%odcmeo KPEeMHUA BbICOKOU YUCTOMbL.
Key words: zone of alienation of CNPP; alternative energy; wind-solar power plant; small hydro power

plants; bio-fuel; production of high purity silicon.

Ucxons n3 nHPpOpMAIINH, OITyOIUKOBAHHOW B UH-
TepHETe, YKpanHa Ha IaHHbI MOMEHT, 3aHUMAET OJJHO
13 BeAylmux MecT B EBporie, 1o pa3BUTHIO COJTHEYHON
U BETPSIHOM DHEPTeTUKH.

OTOMY CIOCOOCTBYET YHHKAIBHBIH KIMMaTH4e-
CKMH MOTEHLHAJ Y KpauHbl, ONPEIeIIOIINi €€ BhITO-
HOE TOJIOKEHHE U JJOCTATOYHBIM YPOBEHb WHCOJISLIUU
Ha BCEH TEPPUTOPUH B TCUCHHE T0O/1a, YTO CO3acT OJia-
TONPUSTHBIE YCIIOBUS Ul Pa3BUTHUS TEXHOJOTHUH, HC-
MOJIB3YIOLUX COJIHEUHOE H3llydyeHue. Eme k ogHomy
U3 TIOJIOKUTENNBHBIX (PAaKTOPOB IJISI aKTHBHOTO pa3BHU-
THUSL COJTHEYHOM YHEPreTHKU B YKpauHe, a TAKKE U BET-
POBOI1 SHEPTETUKHU, MOKHO OTHECTH HAYallo TII00ATb-
HOTO TOTCIUICHHUS Ha HaIIeH IIaHeTe, 0COOCHHO ISt
€Bp0-a3MaTCKOro MaTepuKa, B Pe3yJbTaTe KOTOPOTO
O0KHUJAETCsl YBEIMUCHHE KOJMUYECTBA YACOB COJHEU-
HOTO M3IyYEHUs! U yCUJICHHE BETPOBBIX MOTOKOB. DTO
XOPOIIIO 3aMETHO B MOCJIEHUE TObI, KOT/Ia PE3KO U3-
MEHWJICS KJIUMAaT 1Mo Bceil 3emiie B CTOPOHY MOTETIe-
HUS, B TOM YMCJIE U HA YKpauHe.

OcCHOBHbBIE NIPUYUHBI JAHHOTO SIBJICHUSI XapaKTe-
PHU3YIOTCS POCTOM COJIHEUHOH aKTHMBHOCTH, HM3MEHE-
HUEM T€OMAarHUTHOIO MOJs 3e€MJIM, HapyLICHHUEM Xa-
PaKTEepUCTHK M TMapaMEeTPOB TIOOANBHBIX OKCaHWYe-
CKHX TEYEHUH, KOTOpbIE MPUBOJAAT K EXKErOJHOMY
pPOCTY MPUPOIHBIX KaTacTpod B BUJAE yparaHos, ITy-
HaMHu, 3eMJIETPSICEHUN U T.A4. Elle x oHOMY U3 OTpHU-
LIATeJIbHBIX SIBJICHUH, MOKHO OTHECTH BMEIIATEIILCTBO
YeJI0BEYeCTBA B TPUPOJHBIE IMPOIECCHI, BHI3BAHHBIE
WHTEHCUBHBIM POCTOM J3HEPTrONoTpeOIeHUs,, B OCHOB-
HOM 32 CUET YIJI€BOIOPOIAHOIO ChIPbsI, COKUTaHHE KOTO-
pPOTO TPUBOJUT K YCHJICHHIO MAapHUKOBOTO 3¢ddekra,
KOTOPBI TaKKe CHOCOOCTBYET YCHIICHHIO TIIOOAIb-
Horo noremienus. [loaromy, B mocneaHee TpuaLaTU-
JeTHe, BO MHOTHX CTpaHaX Mupa (TOM dYHcIe W Ha
YkpaunHe), 4TOOBI KaK-TO UCKIFOYUTH BEIOPOCHI B aTMO-
chepy Temna W MAPHUKOBBIX T'a30B, YCIEUTHO BEJIOCH
CTPOUTENILCTBO ATOMHBIX 3JIeKTpocTaHimil. OmHaKo,
WCTIONIb30BaHWE aTOMHOHM JHEPIreTHKH, HECMOTpS Ha
pAa e€ MPeuMyIIeCTB, BCTpEYaeT BCe OOJIBINE BO3paxKe-
HUH B CBS3M C OTPOMHOM OMAcCHOCTBIO M MpoOIeMoit
YTUIN3AIMHA PAJHOAKTUBHBIX OTXO0M0B. IlokazaTtenb-
HBIMH TIPUMEpaMU SBWIHCh aBapud Ha YepHOOBLIb-
ckoit [1] u @oxycumckoit ADC, mociie KOTOPbIX MHO-
THE CTPaHBl MPHU3aAYMAJHCh O IMENecO00Pa3HOCTH
CTPOUTENIbCTBA U OKCIUTyaTalldd aTOMHBIX 3JIEKTPO-
CTaHIUH B OyIyIIEM.

Jyst Toro 4TroOBI TMPUTOPMO3UTH JAHHEIC IPO-
IIECCHl U CHU3UTHh IKOJOTHUECKYIO HArpy3Ky Ha OKpY-
KAIONIYI0 Cpeay, Tepea YeloBEYeCTBOM BO3HHKIIA
HE00X0IUMOCTD TIepexoia Ha BO30OHOBIISIEMbIC HCTOY-
HUKH 3HEPTUH, TAKHE KaK COJTHEYHAs!, BETPOBas U JAPYy-
rue, 6osiee 6€30MacHbIC U IKOJIOTUIESCKH YHUCTHIC.

Ha ceropnsmHui neHp OONbIIas 4acTh CONHEU-
HBIX 3JIEKTPOCTaHIMM Ha YKpauHe, pa3MelleHa B H0XK-
HBIX IPUMOPCKUX 001acTsaX 1 Ha KppIMcKoM mommyocT-
poBe, I'ie YpOBEHb HHTEHCUBHOCTH COJIHEUHOTO H3JTy-
yeHust 1oxomut 1o 1460 kBr.u/kB.M. Ilo pe3ynbraram
Hay4YHBIX MCCJIEIOBAHUMN, COJHEYHbIE HAKOIUTEIU
371ech MOT'YT 3()(EKTHBHO UCTIOJIB30BATHCA C AIPEIs 10
OKTSIOpPb MECSIIbI, YTO COCTABIISIET OKOJIO 7 MECSIEB B
rofy.

Ho npu cnoxuBiielics Ha CEroqHSIHNN AEHb TA-
JKEJIOW TIONMTHIECKOH 00cTaHOBKM Ha KprMckoM mo-
JIyOCTPOBE U B MpeJeNax Ioro-BOCTOYHON 9acTH YKpa-
WHBI, BO3HUKJIA HEOOXOANMOCTh B U3MECHEHHH TUIAaHOB
10 Pa3BUTHIO COITHEYHOH 3HEPreTHKH, a TaKXKe BETPO-
BOH, I€OTEPMAJIBHON U MaJOW THAPOIHEPreTHKU Ha
OCTaBILEHICS IIOJKOHTPOJIEHOM TEPPUTOPUU Y KPAUHBI.

K Hanbonee nepcrneKTUBHBIM IJIOMIASAM JUIS pa3-
BUTHS aJIbTEPHATUBHOM 3HEPreTHKH, MOXKHO OTHECTH
TEPPUTOPUIO CEBEPHOM 4YacTH YKpauWHbl, a MUMEHHO
30HY oTuyxJeHUs YepHoObubcKON ADC. 3HaUUTEND-
Hasl 4acTb 3TOW 30HBI OTUYXKJIEHHs, OCIE aBapHH Ha
YADC mnokpbITa Jecamu, Cpeld KOTOPbIX HAaXOIUTCS
00JIBIIIOE KOJIMIECTBO OTKPBITHIX, HE3aCENEHHBIX U He-
3a/ICIICTBOBAHHBIX B CEJIILCKOM XO3SICTBE 3€MENBHBIX
IUTOIIAIeH, 3apOCIINX 3apOCIsIMUA KyCTapHUKOB, Oepe3
U COCHBL. 3aJelCTBOBATh JaHHBIE IIOMIAAA B XO3Sii-
CTBEHHBIX HYXXJaX, MOKHO OyeT rae-to uepe3 50-100
JIET, KOTJIa CHU3HUTCS YPOBEHb panuanuu. [loatomy, atn
IUTOIIATX MOXHO HMCIIOJIB30BATh AJIS pa3MeEIIeHHs COJI-
HEYHBIX ¥ BETPSHBIX AIEKTPOCTAHIUI, a TAKXKe JUIs BBI-
paIIMBaHUs CEIbCKOXO3IHCTBEHHBIX IHEPTEeTHYECKUX
KYJNBTYP.

B OomemmHCTBE cTpaHax 3amagHoii EBpomsl, Bo-
IIPOC C BBIJIEJICHHEM 3€MEIbHBIX III0IAEH, HEIPUTO-
HBIX JUIS BEJICHUS Oy/b KaKMX XO3SHCTBEHHBIX pador,
O]l pasMEIEHUE COJIHEYHBIX U BETPSHBIX 3IEKTPO-
CTaHLUH, ABJIAETCS OJHUM U3 OCHOBHBIX, TaK KaK TaKO-
BbIX HE3a[CHCTBOBAHHBIX 3€MEJb y HUX HeT. Tak,
Hanpumep, B CIIIA cromMocTh apeHABI 3eMITH IO/ OJ1-
HOU BeTpoyctaHoBkoii coctanisieT 3000-50008 B rog.

[loreHnman CONHEYHOrO W3IIyYeHHWS HA Cero-
JHAIIHUNA JI€Hb JJI CEBEPHOM TEPPUTOPUM Y KpauHbI
3HAYUTEIBHO HIDKE, YeM Ha KppiMckoM moyocTpoBe
B I0XHBIX 00J1acTsIX YKpPauHBbI, U COCTABIISIET B CPEAHEM
1200 KBT.4/KB.M, a COJIHEYHbIE HAKONUTEIH IHEPTUU
MOryT 3((EeKTHBHO HCIOIB30BAThCS C Masi 0 CEH-
TA0pb Mecsnpl. Ho, Mo MHEHHIO PyKOBOJIUTEIST HEMETI-
KOH acconuanuu coiHeuHod sHepretuku . Knaaka,
CTPOUTH COJIHEUHBIE IEKTPOCTAHIIUU MOYKHO 1O BCel
Vkpaune. I'epmanusi, KOTOpass OTHOCUTCS K JIUAEpaMm
10 Pa3BUTHUIO COJIHEUHO! 3HEpreTuku B EBporne, uMmeer
XyZIIIUE TIOKa3aTed COJIHEYHOTO H3IY4YEHHUs, YeEM
VYkpauna. Kak 6put0 otmMedeno . Kaaakom: «Cambrii
JIYYIIMA JJIS COJIHEYHOM 3JIEKTPOCTAHIMU YYacTOK
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I'epmanuu — 3T0 caMblif XyALIMH IO YPOBHIO COJIHEY-
HOTO U3JIy4€HUs Y4aCTOK B YKpauHe».

Ho erie, HUKTO HE YYHUTBIBAET U TOT (aKTOp, KaKk
Hayayo rio0agbHOTro IMOTEIUICHUs Ha 3eMIle, KOTOpOe B
JaJIbHEHIeM 3HaYUTEIbHO YBENMYMUT Hal YKpauHOH
YPOBEHb HHTEHCHBHOCTH COJIHEYHOTO M3ITyYEeHUS U KO-
JMYIECTBO COJTHEYHBIX THEH B TOJLY, @ TAKXKE YCHIIHUT aK-
THUBHOCTb BETPOB.

Bormpoc 0 pa3BuTum anbTepHATUBHON SHEPTETUKU
B 30HE oTUyXaeHns1 YepHOOBUIbCKOM ADC, yx)e mof-
HUMAaJICS KaOMHETOM MHHHCTPOB B IIPABUTEIBCTBEH-
HOM pacnopsixeHud Ne535-p «KoHuenius peanuzanuu
TOCYAapCTBEHHOU IOJIUTUKU B cdepe pasBUTHS Jes-

TEJIBHOCTU B OTHENbHBIX 30HAX PaJUOAaKTUBHOIO 3a-
rpsi3HEHUS BeieacTBIEe YepHOOBUIbCKO KaTacTpodbny
ot 18 uronsg 2012 roga, HO KOHKPETHBIX PabOYMX ILIa-
HOB U HaIPaBJICHUH 1O Pa3BUTHIO aJIbTEPHATHUBHOMN
SHEPreTUKU B 30HE OTYYXK/ICHHS, B HEM He OBUIO CKa-
3aHO.

W3yunB wmmerommecst Tomorpaduyeckue KapTbl
Macmrada 1:200 000, muOI0 eme B 2014 romy, 6bu10

BBIJIETICHO OKOJIO ISITHAAIIATH IIPOEKTHBIX IEPCIICKTHB-
HBIX IJIOIIA/EH, Ha KOTOPBIX MOXKHO Pa3MECTHTh COJ-
HedHbIe drrekTpoctanimn (Puc.1), ¢ pacdeToM mpoexT-
HOW MOIIHOCTH B MBT, KOJIMYECTBOM (POTODIIEKTpHYE-
CKHX Mopyseil u cHmwkeHueM BbIOpocoB CO2 B
aTMocdepy.

Reoouwes -
sERdn

HEQHAXO0R .

i Pazomeiun
.

Puc. 1 Cxema pacnonoscenus nepcneKmuHbix niowjaoeti noo0 CMpoumenbcmeao 2UOPUOHBIX GempO-COTHEYHBIX
anekmpocmanyuil 8 3one omuydcoenus Yeprnoobwvinocxon ADC u eemposnepeemuieckux yCmaHo8ox 6 npeoenax
Cnogeuancko-0s8pyuckoco Kpsiica

(G

—. .0 Crnopeuancko-OBpyHCcKkas BETPOIHEPreTHUECKast CTAHLIHS, €€ MPAHULIbI K HOMED — 1.
C D> T'ubpuaHele BETPO-CONTHEUHbBIE SIEKTPOCTAHLIUHY, C IPAHHULAME i HOMEPAMH:
Cnoboaunckas — 2, 3se3nanbekas — 3, Bnanumuposckast — 4, Bobepckast — 5, Baposuuckast — 6,
Jybsnckas — 7, Toncreiit Jlec—Crapsie Ilenenutckas — 8, Minbunupi—Crperanka-Koporoackas
- 9, Konauunckas — 10, YepnoObuisckast — 11, Onaun—Kynosatast — 12, I'yGunckas — 13,
Annpeesckas — 14, 3umoBuinenckas — 15, Yanaesckast — 16.

'y obbenuHeHHast YepHOOBUIBCKAsT BETPO-CONTHEYHAS DJIEKTPOCTALIUS U €€ MPAHHULIBI.

Bce npoekTHbIE MOKa3aTENHU 110 MOLHOCTH, KOJIH-
4ecTBY (DOTOIIEKTPUUECKUX MOAYJIEH M BBIOpocax
CO2 B armocdepy B TOJ BBIICICHHBIX COJTHEYHBIX
AIIEKTPOCTAHITNH, OBIIIM TIPOCYUTAHBI HCXOIS U3 Cpell-
HUX (PaKTUUECKHX J@HHBIX, B3ATHIX MO COJIHEYHBIM
AIIEKTPOCTAHIIMSM, YCTAHOBJICHHBIX KoMmanuei ACtiv
Solar B Kpeimy 1 Ognecckoii o6macT. CoriacHo 3THX
JAaHHBIX, HA OJWH TEKTap IUIOaaN AEHCTBYIOLIUX
JNIEKTPOCTAHIMA B cpegHeM ObUIO 3a/eiicTBOBAHO
2198 conmHeuyHBIX MOAYJEH, C yCTAHOBIEHHOW MOIIIHO-
ctbto 0,54 MBT 1 cHIKeHneM BbIOpocoB CO2 B aTMo-
cdepy 544 ToHH B roa. Tak Kak BBIICICHHBIC ILIOIA T
HOJ, YCTAaHOBKY COJHEYHBIX JJEKTPOCTAaHLUN He
MMEIOT YeTKHUX TPaHMII, TO UX MOIITHOCTH, KOJINIECTBO
(doTtomMonyneli W CHWKEHHE BBEIOPOCOB B aTtMochepy
CO2, yMHOXaJIMCh HAa TOHIDKAIOMKN KO3 HUIHEHT
0,7. Cymmapnas miomanb |5 MpOeKTHBIX COTHEYHBIX
3JIEKTPOCTAHINH B 30HE OTIYKICHHUS PaTHOAKTUBHOTO

3arpsisHeHust YepHOOBIIbCKOM KaTacTpodbl, COCTaBUIIA
52600 ra (526 KB.KM), C MOIIIHOCTBIO (C Y4€TOM OHH-
xarorero kodgdummenta 0,7) 19882 MBT u xomude-
CTBOM coJiHeuHbIX maneneit 80930360 mrTyk, 9To mo3-
BOJIUT COKPaTHTh BBIOPOCHI YIJIEKUCIOro rasa o
20030080 ToHH B TOz.

B mexoTtopeix crpanax 3amama, GpOTOINEKTpHUE-
CKH€ TTaHeJN Ha KPYITHBIX HA3EMHBIX COJTHEYHBIX JJIEK-
TPOCTaHIMSIX YCTAaHAaBIMBAlOTCA Ha Bhicote 1,8-2,5
METPOB OT 3€MJIM, YTO IO3BOJISIET UM HCIOJIB30BATh
3eMJIM TI0J] 3TUMHU YCTAHOBKaMH, JUIS CEIbCKOXO3SIH-
CTBEHHBIX HYXXA. B Hamem ciyuae, JaHHBIE 3eMIIH
MOJKHO HCIIOJIb30BaTh JUIsS BBIPAIUBAHUS PACTEHHH,
MIPUTOIHBIX IS TTosTydeHust 6moTtorumBa. K mepcrek-
TUBHBIM PacTEHHSAM, KOTOPBIE IIPUTOIHBI AJIS TIOJTyde-
HUsI OMOTOIUIMBA y Hac Ha YKpawHe, KpOME parca U
OBICTPOPACTYIIEH MBBI, MOKHO OTHECTH KHUTalOeNuIo,
cunbduio, copro M pacropommry. BsipammuBas ux,
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MOXHO I0JIy4aTh HE TOJIbKO Orora3, Ouocnupt u Ouo-
JIM3eJb, HO M IIOCTENICHHO BOCCTAHABJIMBATh 3arpsis-
HEHHBIE pajaualued 3eMIIM, KOTOpble B OyIyliem
MOXHO OYZeT MCIOJIb30BaTh JUIA 3aceBa APYIHX Iep-
CIIEKTUBHBIX CEIbX03NPOIYKTOB U Pa3BEICHUS KHUBOT-
HBIX.

OpHako paboTa COJHEYHBIX HJIIEKTPOCTAHIIHMA,
CHJIBHO 3aBHUCHT OT IOTOJHBIX YCJIOBHH, KOJHUYECTBA
COJIHEYHOTO CHSHHA M BPEMEHH CYTOK. B memom, xax
OTMEYaNIOCh, aHHAsI TEPPUTOPHUSI YKpaWHBI XapakTe-
pHU3yeTcsl HEBBICOKMMH IOKa3aTEISIMUA CPEIHET00-
BOTO YPOBHS COJIHEYHOH AaKTUBHOCTH, KOTZa JIETOM
npeo0bIaatoT CoTHeYHbIe Oe3BETPEHHBIC HU, @ 3UMOK
COJIHEYHasi aKTUBHOCTh CHIDKAaeTCs, HO CWJIa BeTpa
yceunuBaercsi. [Toatomy, st adexTrBHOTO M Oecre-
peOOHHOrO TMONTyYeHUs JEIIeBOH 3JIEKTPOIHEPIUU Ha
BBIJICJICHHBIX IIPOEKTHBIX IUIOMIAASAX COJTHEYHBIX JJIEK-
TPOCTaHIIUH, MO’KHO COBMECTHO C COJIHEUHBIMH OaTa-
pesiMH, YCTaHABIIMBATh BBIIIKH C BETPOTCHEPATOPAMH,
KOTOpBIE OYAyT MOMOJHATH WM B3aUMHO 3aMCEHSTH
Ipyr Apyra, oOpa3ys Tak Ha3blBacMble THOPUIHBIC
BETPO-COJTHEYHBIE HJICKTPOCTAHIINH.

B HacTosmee BpeMs, pa3BUTHE BETPOBOI 3HEpre-
THKH, KaK ¥ COJHEYHOH, MPUXOAUTCS B OCHOBHOM Ha
TEPPUTOPUSIX IOT0-BOCTOYHBIX oOJacTeit Ykpaunsl (3a-
nopoxkckoi, Xepconckod, Huxomaesckoii u Jlonen-
KOH), a Takke Ha KpbIMCKOM HOIyOCTpOBE, B Tpelie-
Jax, KOTOPBIX OTMEYaeTcs, BBICOKAs aKTHBHOCTh
BETpa, IPEBbIMIAONIast, 5 M/CeK.

OnHNM U3 yCIOBHH AT pa3MELIEHHs BETPOIHED-
TEeTUYECKUX CTAHIMH, SBIAETCS BBICOKMI MOTEHIMAN
SHEPTUH BETPA, CO CKOPOCTBIO CBHIIIE 5 M/CEK, a TaKKe
CBOOO/IHBIC TLTOMIAIN HE3a IeHICTBOBAHHBIE B CEITLCKOM
X03s1iicTBe M Oe3niecHble TOpHBIE ydacTku. Ilog atm
YCIIOBHS B CEBEPHOH YacTH Y KpanHbI Hanboee moaxo-
qut  miomans  CiaoBeyaHCKO-OBPYUCKOTO — Kpsbka
(puc.1, maom. 1), a Tak ke, MPOEKTHBIE TUIOLIAIN TIO]
COJIHEYHBIE 3JIEKTPOCTAHIIMH 30HBI PAIHOAKTHBHOTO
3arpsi3HeHus YepHoObUTbCKOH ADC.

CnoBeuaHCKO-OBpYUCKUI KpsK PacrloiokeH Yy
rpaHuiBl YKpanHel ¢ benmopyccueid, u mpencraBiseT
c000# BRICOTHYIO TPy ¢ MAKCHMaTBHOH aOCOIIOTHOM
oTMeTKOoM 316 M, KOTOpasi MPOCTUPAETCA B LIMPOTHOM
HanpayieHuW Ha 60 KM ¥ MMeeT IIMPUHY OT 5 KM Ha
BocToKe 70 14-20 kM Ha 3amaje, COCTaBIIAA ILIOIIAb
okoJ0 550 xB.kM. OH pe3ko BriemnseTcs B pensede I1o-
JIECCKOM HHM3MEHHOCTH, OTHEIAACH OT Hee, CPaBHH-
TEJILHO KPYTHIM YCTYIIOM, BO3BBILIASICH HAJ| €€ TIOBEpX-
HOCTBIO Ha BBICOTY 710 50-60 meTpoB. XonMucras mo-
BEPXHOCTh KpsDKa TYCTO paccedeHa TIIIyOOKUMH
oBparamu, TiyOuHa KoTopbix gocturaet 20-25 MeTpoB.
[TouBs! B pesiesiax Kpsika, CHIIBHO IECUYaHNUCThIE U Xa-
paKTepU3yIOTCsl, KaK HEIOCTaTOYHO IIPUTONIHBIE IS
BEJICHUS CEJICKOTO XO3SAHCTBA, MO3TOMY 3EMIIEIEIIUE
371ech pa3BUTO ci1ab0. 3anaiHas ¥ ceBepo-3amaHas ya-
CTH KpsDKa 9aCTUYHO HOKPBITHI JlecaMu. BeTpsl peod-
JaJafoT 3alaHOro U CEBEpPO-3allaHOr0 HAIPABICHHS,
CO CpeITHEl CKOPOCTHIO Ha BBICOTE 10 METPOB JIETOM /10
3,5-3,8 M/cek, 3umoii 110 4,5-5,0 M/cek, a Ha BLICOTAx
80-100 MeTpoB 3HAYNTEIBHO BhIme. Tak 4TO, JAHHYIO
TIoMIanb Ha3BaHO MHOIO CioBedaHCKO-OBpPYUCKOM,
MOXHO OTHECTH K NEPCHEKTUBHOHN Ul pa3MEIICHUS

BETPOIHEPreTHYECKUX YCTAaHOBOK, KOTOPBIE OYIyT BbI-
pabarbiBaTh AIEKTPUYECTBO Kpyriblii rox. E€ obOmas
miomaab cocrapuia okoso 400 kB.kM, U3 kotopoit 200
KB.KM IIPUXOJUTCS Ha YHCThIE HE 3aJIECEHHBIE 3eMIIU U
200 KB.KM 3eMeJb MOKPBITHI peAKHM JiecoM. Ha 3emisax
C JIeCOM, Hepe]l TeM KaK YCTAHOBHTH BBIIIKH C BETPO-
TeHepaTopaMH, BEICOTa KOTOphIX OymeT mo 100 M, BHa-
gane HeoOXOIMMO OyIeT MPOBECTH 3aYMCTKY IDIOIIA-
oK 50x50 MeTpoB OT JecOHaCaKACHUI, 4TO B J1ajlb-
HelmeM ynpocTuT ux paboTy u 00CITy>)KUBaHHE.

Hcexons U3 JaHHBIX 10 YKE AEHCTBYIOLIUM BETPO-
anektpoctaniusm CIIIA (Pocko) u KpeiMa, Ha mio-
mane 0,85 KB.KM MPUXOIUTCS OJlHA BETPOIHEpPreTHye-
ckas ycraHoBka (BOVY) mommuoctsio ot 1,25 no 2,5
Mgr. Ha ceromusmuuii 1eHb, HauOosee pacripocTpa-
HEeHHEIMH ABIIsgioTcs BDY mMomuocteio 2,5 MBT. Eciin
y Hac MpoeKTHas Imiomanb coctasisieT 400 KB.KM, TO
Ha Hell MoxkHO Oynet ycraHosuth 470 BOY yaensHOM
MOIIHOCTRIO 2,5 MBT. B wmrore, obmas mpoekTHas
MomrHocTh CrioBedaHcKo-OBpyUCKOTr0 BETPOIApKa CO-
cTaBuT nopsiaka 1175 MBr.

IOro-Bocrounee ot CioBeyaHcko-OBpyUCKOTO
Kpa)ka HaXOJITCs ellle JBe BO3BBILIEHHOCTH, 3T0 bero-
KOPOBUUCKUN U O3epsSHCKUH KpsDKH, KOTOPBIE 3aHU-
MalOT HE3HAUUTENbHBIC IJIOMIAAN U MOKPHITHIE C IO-
BEPXHOCTH JlecaMu. Y cTaHOBKY BOY, B npenenax aTux
BO3BBIIICHHOCTEH, MOKHO OYyJET NMPOBOJHUTH Ha BTO-
poM 3Tane, nocie 3amnycka CioedaHcko-OBpyUCKOro
BETpoIapKa.

CoBMeCTHOE Pa3MEICHNE BETPOIHEPTETHUECKUX
YCTaHOBOK B TIpeJiellaX HaMEYEHHBIX NMPOCKTHBIX IIIO-
mazel oA CTPOUTEIHCTBO COJMHEYHBIX 3JIEKTPOCTaH-
LW, B IpeJieNIax TepPUTOPUH PAANOAKTUBHOTO 3arpsi3-
HeHust YepHOOBUIbCKOH ADC, MOXHO OTHECTH K OJ-
HOMYy  HW3  IIEepCHEKTHBHBIX  HANpaBICHUH B
UCTIOJIB30BAaHMM 3a0POIICHHBIX 3eMEIbHBIX MJIOIIAeH
30HBI OTYY)KJCHHS, KaK Ha CETOTHIIIHUNA ICHb, TaK U
Ha Ommkaifmmee Oymymiee. boisbinas 9acTe BbIJENEH-
HBIX IMPOEKTHBIX IUIOIAAEH, XapaKTepu3yercs MOHU-
KEHHOH CpPEIHEeroJI0BOH aKTHBHOCTBIO BETPOB, CKO-
POCTH KOTOpHIX Ha BbicoTe 10 MeTpoB, Kosebiercs, oT
3,0 mo 3,8 m/cek. Ho 370 emmie He coBceM IIOXO OTpa-
XKaeTcsd Ha IIepCHEeKTHUBAaX HCIOIb30BaHUS SHEPTUHU
BETpa, TaKk KaK B TMOCIJEIHUE TObI MOSBUIOCH MHOTO
BDY, ycnenrno paboTaromux 1 Mpu MaJIBIX CKOPOCTAX
Berpa. Tak, B benopyccuu u Poccun, npu Takux BeTpo-
BBIX YCJIOBUSX, KaK y Hac, ucnoib3oBanue BOY uumer
ITOJTHBIM XOJIOM, TJIe OHH OCTaHABJIMBAIOTCS U HE pabo-
TalOT, TOJBKO TOT/Ia, KOTJa HAa HUX MPOBOJATCS IIAHO-
BBIE TEXOCMOTPHI.

s 6onee 3¢ HEKTHBHOTO HCTIOIB30BAHMUS BETPO-
BOI1 SHEpruu BeTpoBble NpueMHUKH BOY, xenatenbHO
uX pacrioyiarath Ha OOJBIIMX BBICOTaX, B mpejenax 50-
100 metpoB u Beime. [1o yTBEpXkAEHHIO 3KCIEPTOB,
CKOpPOCTb BETpa C BBICOTOM YBEJIMYMBAETCS IO JIOTra-
pudmMuueckomy 3akoHy. VX pacyeTsl OKa3bIBaIOT, YTO
Ha BbIcOTe 30 M CKOPOCTb BETPa BO3PACTAET B CPEAHEM
B 1,7 pa3a, a Ha Beicote 100 M u BbIIe — B 2,4 pasa.
[TosTomy ycranoBka BOY Ha Beimkax BeicoToro 100 M,
MIPAaKTHYECKH B IIOOOM MaJlOBETPEHOM paiioHE, MOXKET
obecrnieunTh 3P dekTuBHYIO paboty BOY n obecneun-
BaThb 3HAYUTENbHBIC TIIOCTYIUICHHS BBIPAOOTAHHOMN
JIEKTPOIHEPTHH SHEPTOIIOTPEOUTEISIM.
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B 3anaanbix ctpanax EBpormnbl, a Takke B I03KHBIX
obnactsax YkpauHsl 1 B KpeiMy, Ha IeHiCTBYIOLINX BET-
PSHBIX 3JIEKTPOCTAHIIMSX UCIIOIB3YIOTCA BETPOIHEpre-
TUYECKUE YCTAaHOBKM C TOPH30HTAIBHON OCHIO Bpallie-
HUSI, Pa3HBIX Pa3MEPOB U COOTBETCTBEHHO MOIITHOCTH C
IOBYMsI, TPEMsI MM YeThIppMs nonacTsiMu. Ho oHu, B
OCHOBHOM, PacCUHMTaHbl HA ONPEACICHHOE HaIlpaBiIe-
HHE BETpa M CKOPOCTH OT 5 M/CEK, XOTA CIIOCOOHEI
HauyMHATH paboTaTh MpPU CKOPOCTH BETpa OT 3 M/CEK.
Opnako paborta maHHBIX BOY npu moHMKEHHBIX CKO-
pocTsx, cauTaeTcs MaIodpPEeKTHBHOI.

Haubonee 3¢ dekTuBHOM KOHCTpYKIUEH TSI TEp-
puTOpUil C MajIoi CKOPOCTBIO BETPOBBIX TOTOKOB U HA
HHU3KHX BBICOTaX, B MOCJIEIHEE BpeMsl IPH3HAHBI BET-
poreHepaTopsl ¢ BEPTUKAJIbHON OCBIO BpallleHUs, Tak
HalpuMep pOTOPHOro WM KapyceypHoro tuna. Ilpun-
[UMHATIBHOE OTJINYHME OT TOPU30HTAIBHO-0CEBBIX I'eHE-
paTopoB COCTOUT B TOM, YTO BEPTUKAIBHOMY I€HEpa-
TOPY JIOCTaTOYHO CKOPOCTH BETpa B 1 M/CEK, 4TOOBI
HayaTh BBIpPAOATHIBATH 3JIEKTPUUECTBO, a TaKKe Oec-
IIYMHOCTh W JJTUTENbHAs pabota 06e3 oOcIyKuBaHUS,
HO WX HPOW3BOJCTBO IJISI KPYHMHBIX NMPOMBIIUICHHBIX
BETPO3JIEKTOCTAHIIMII Ha TOJKHOM YPOBHE ellie He pa3-
pabOTaHO U HE HAJIAXKEHO.

OpHako U3 OMBITA SKCIUTyaTallMd AEHCTBYIOLIUX
BETPOYCTAHOBOK C FOPU30HTAJbHOW U BEPTUKAIbHOU
OCBIO BpAICHUS], CIIEHAINCTaMH OBLUIO 3aMEYEHO, YTO
Ha CETOHSAIIHUHN JIeHb KPbUIbYaThle BETPOYCTAaHOBKH C
TOPHU30OHTAILHOM OCHIO BpAIIEHHSA, HMEIOT CyIe-
CTBCHHO 0oJice BBICOKHH KOI(Q(PHUINEHT HCIOIb30Ba-
HUS SHEPIHH BETPOBOTO MOTOKAa Ha BhIcoTax 60-100
METpPOB I10 CPAaBHEHUIO ¢ poTOpHBIMHU. [oaTOMY B naH-
HOE BpeMs, palllioHaIbHEe HCIIOIb30BaTh BETPOTCHE-
paTopsl ¢ TOPU3OHTAIBEHON OCHIO BPAIIEHHS.

OOmias rioma s MATHAALATH COJHEYHBIX DJIEK-
TPOCTAHIUH, MpeIaraéMbIX MHOIO B Ipeaenax 30HbBI
otuyxnaeHust YepHoosuibckoit ADC, coctasmser 526
KB.KM, TO HCXOAs Hu3 pacuyeToB 1o CroBeyaHCKO-
OBpyuCKOMY KpsI)KY, Ha HUX MOXHO Oy/IeT pa3MeCTUTh
nopsaka 618 BeTposHepreTHYECKUX yCTAHOBOK YAEIb-
HOU MomTHOCTH 2,5 MBT, ¢ 00111eli IpOoeKTHOH MOIITHO-
cthio 1545 MBT. Ilpu ncnosib30BaHUM BETPOr€HEPaTO-
poB 3 MBT, 0011ast MPOEKTHasE MOITHOCTb BCEX BETPO-
9HEPreTHYECKUX YCTAHOBOK MOXKET IOJHATHCS Ha
20%.

Takum oOpazom, oxupaemas obmas cymmapHas
MOIITHOCTh BCEX MPOEKTHBIX THOPHIHBIX BETPO-COJI-
HEYHBIX AJIEKTPOCTAHIUI B 30HE OTUYKICHUS, MOKET
cocraBut 21433 MBT, uto OymeT paBHATHCS MOIIHO-
cTsiM peiicTByrommx Posernckoit ADC (2880 Msr),
Xmenpaunkoir ADC (2000 MaT), 3anopoxckoir ADC
(6000 Mgrt), FOxHO-Ykpanrckoir ADC (3000 MBT) u
TEIUTOBBIX 3JeKTpocTanimid [lentpanepro (7575 Met)
BMECTE B3AThIX.

Ha nanHOe BpeMsi, Bce BBIICJICHHBIE MPOEKTHHIE
IUIOIA/IH, PEKOMEHIyEeMBbIE T0J] yCTAHOBKY BETPO-COJI-
HEUYHBIX JIEKTPOCTAHINH, KaK 3TO OTMEYAJIOCh BHIIIE,
OyayT pa3MenieHbl Ha CBOOOIHBIX M HE3aeHCTBOBAH-
HBIX B CEJTECKOM XO3SHCTBE 3eMIISIX, HA KOTOPBIX HaX0-
JSITCst OOJIBIIIOE KONMYECTBO HEXKMIIBIX MOCENKOB, TaK
KaK WX HAaceJleHHE B CBS3U C PaJMOaKTHBHBIM 3arpss-
HEHUeM Mociie aBapur Ha YepHoObuTbcKOM ADC, OBLTO

OTCEJIEHO sl MPOXKMUBaHUS B Apyrue pailoHsl Ykpa-
uHbl. Vcnonb30BaHNe 3TUX 3€MEIb B CEILCKOM XO3sii-
CTBE U 3aCEJIECHUH, 10 MHEHUIO HKCIIEPTOB, BO3MOXKHO,
OyIeT TOJBKO MOCIIE CHIKECHUS PAIMOAKTUBHOTO (hOoHA
30HBI OTUYXJIEHHsI, KOTOPOE MOXET HaCTYIHTh 4epe3
HECKOJIBKO JECSATKOB, a TO U COTEH JIET, YTO MO3BOJIUT
pa3sMeIIeHNe Ha HUX YCTaHOBOK JUIS BBIPAOOTKH ailb-
TEpHATUBHOW dHEpruu Ha ponrue roasl. Ho npu pasme-
LICHUU BETPO-COJHEUHBIX 2JIEKTPOCTAHIMI Ha 3eMIIIX
30HBI OTUYXKJIEHHs, [T0 MHEHUIO pyKoBoauTess I'ocy-
JApCTBEHHOI0 areHTCTBA MO YNpPABJICHUIO 30HOW OT-
yyxnenus [lerpyka B.B., OynyT Bo3HHKATh ITpoOIEeMbI
C HECOBEPILICHCTBOM 3aKOHOJATENbCTBA B [LIaHE BhIIE-
JICHUS 3€MJIM U TOJBKO MOCJIE 3aKOHOAATENBHOTO ype-
TYJIMPOBaHUs JAaHHOTO BOIPOCA 0 PACIOPSIKEHHUIO 3€-
MEJIBHBIMU Y4acTKaMH B 30HE OTUYKACHHS, MOXKHO Oy-
JeT TpHCTyNaTh K pealn3alid IPOEKTOB C
aIbTEPHATHUBHOM YHEPTE€TUKU.

IIpakTudeckn depe3 BCE MPOEKTHBIC IUIOIIAMIM,
MIPOXOJAAT BBICOKOBOJIBTHBIE JIMHUM 3JIEKTpOINepenad,
uaymue ot aBapuitHoi UYepHOoOBUTECKOIT ADC B mpy-
THe PETHOHBI Y KPAWHBL, 4 TAK)KE MECTHBIE JIEKTPOJIU-
HUH, CBA3BIBAIOIINE JKUJIbIE U OTCEJICHHBIC TOCEJKU.
JlanHple 00CTOSTENILCTBA, HE MOTPEOYIOT CTPOUTENb-
CTBa HOBBIX JIMHUI 3JIeKTponepeaay Al MoJauu JeK-
TPOJHEPTUH B OOLIYIO SHEProcUCTEMY Y KpauHBI, KOTO-
past OyneT BbIpabaThIBaThCS BETPO-COJTHEYHBIMU IJIEK-
TPOCTAHIMSIMH, a UCIIOJB30BATh YXKE CYLIECTBYIOIIHUE.

Eme kK 0qHOMY M3 HOJOXHUTEIBHBIX 00CTOATEIb-
CTB B Pa3BUTHH alIbTEPHATUBHON DHEPTeTHKH HA 3TOU
TEPPUTOPUH, MOKHO OTHECTH HAXOXKIECHUE B €€ Ipesie-
Jax OONBIINX OECXO3HBIX JIECHBIX MacCHUBOB, BHIPYyOKa
KOTOPBIX B CBsI3U ¢ UepHOOBUIBCKOHM aBapueid, Oblia
npuocTaHoBieHa. Ha cerogHsmHuii 1eHb, OOJIbIINH-
CTBO IIJIONIAJEH BBIACIEHHBIX IOJ] YCTAaHOBKY BETPO-
COJIHEYHBIX 3JIEKTPOCTaHUUH 3a mpomeamue 30 mer
HIOCJIE aBapHUH, 3aPOCIH KYCTApHUKAMHU U JIEPEBBSIMH, a
TaKXKe HaXOJSITCA CPelIH 3aIlyIIeHHBIX JECHBIX MacCH-
BOB, KOTOpbIe HE MMEIOT YeTKHX TpaHull. B cBs3m c
HAaCTyIUIEHHEM IIeprosia TIJI00aTbHOTO TOTEIUICHHS,
OoJibIIast YacTh ITHX JIECHBIX MAaCCHBOB HAYaJIH BBICHI-
XaTh, 4TO TPHBEIO K MOXAPOOIACHOW 0OCTaHOBKE B
30He oTuykAeHus. [loaTomy, nepen yCTaHOBKOM BeT-
pOTEHEpaToOpoB M COJHEYHBIX OaTapel, BO3HUKHET
HEOOXOANMOCTh HPOBECTH 3aUUCTKY ITHUX 3€MEJbHBIX
IUTOIIAAEH OT IePEBbEB U MPOBECTU MOJPE3KY JIECHBIX
MacCCHBOB, ISl BRIPAaBHUBAHMS TPAHUI] TUIOMIAI0K 10T
YCTAHOBKY IPOEKTHBIX COJHEYHBIX 3JEKTPOCTaHIINH,
YTO MPHBEIET eIle K CHIDKCHHWIO MOXapOOMacHOCTH
JTaHHOM TeppuTOopun. BBUAY TOTO, UTO IAaHHBIE JIECHBIE
HACaKICHUSA HAXOIATCS B 30HE PaJUOAKTUBHOTO 3a-
IPA3HEHUs, TO, 10 MHEHHMIO HEKOTOPBIX «CHELHANIH-
CTOBY, HCIIOJIb30BATh IAHHYIO JIPEBECHHY B 1€pPEBO00-
paboTKe WK JUIs XO3SHCTBEHHBIX HYXXI HE LeNIeco00-
pasHo. OfHaKo, NpU MPOCMOTPE PaTUOMETPHUECKUX
KapT, MHOIO OBUIO OTMEYEHO, 4YTO OoJblIas YacTh
JIECHBIX MAacCHUBOB HAaxOAWTCS B MeCTaX C HH3KOU
paanoaKTHBHOCTRIO. B pesynpTare dYero, MHOTHE
JIECXO03Bl TPOM3BOJAT BCETAKH BBIPYOKH ITHX JIECOB,
KOHTPOIMpYd HX Ha  paJHOaKTHBHOCTb. [lo
pesyabTaTaM MX 3aMEpPOB, CTBOJIOBAs 4YacTb IEPEBBEB
MeHee NopaKeHa pafnalyeii, 4eM Hapy KHasi KpOHOBast
4yacTh. BcnenctBum dero, JaHHYIO BBIPYOJICHHYIO
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JPEBECUHY, a TaK)K€ BBIPAIICHHBIE YHEPreTUYECKUE
CeIIbX03MPOIYKTHI MOXKHO IepepadaThiBaTh HA CO3/aH-
HBIX BOJIM3M 30HBI OTUYKACHUS CHEUATH3UPOBAHHBIX
NPEANPUATHSIX VIS TOTY4YEHHS pa3HOOOPa3HOTO JIeIo-
BOr'0 OMOTOILIHBA, 2 0CBOOOIMBIIHECS 3€MENbHBIC IIJIO-
Iagy HCIOJIb30BaTh MOJA CTPOUTEIBCTBO BETPO-COJI-
HEYHBIX JIEKTPOCTAHIMN MM MO MOCAIKy YHEPreTH-
YECKHMX CEIbXO3KYIBbTYP.

Hcxons u3 cka3aHHOTO, ceiiuac CTAHOBUTCS aKTy-
AJIBHBIM BOIIPOC O LIEJIECO00Pa3HOCTU HUCIIOJIb30BAHUS
STHX 3€Melb, MOJ CTPOUTENBCTBO BETPO-COTHEYHBIX
SMEeKTPOCTAlMi, a TakXkKe Ul BhIpAIMBaHHUS Ha HUX
9HEPreTUYECKUX KyJIbTyp U NepepadoTKe BhIPe3aHHOM
JpeBeCUHBI IS MoTydeHust Ouotormea. Ho npexne,
94eM NPUCTYIUTh K OCBOSHHIO 3€MeNb 30HBI OTUYX/e-
HU, crenuanucTaM MUHHCTepPCTBA AKOJIOTHH U IpU-
POAHBIX pecypcoB U ['ocynapcTBeHOro areHCTBa Y Kpa-
UHBI C YINPaBICHUEM 30HOW OTUYKACHHSA, MPEACTOUT
U3Yy4UTh HA CETOAHAIIHMN JEHb COCTOSHHE 3eMElb
30HBI OTUYKACHUS U AATh 3aKIIOYEHNE O BO3MOXKHOCTH
UX UCIONB30BaHM B AanbHeleM. Korna nocmoTtpeTts
Ha KapTy PaJMOaKTUBHOIO 3arpsA3HEHUs H30TOIOM Lie-
3usi-137 B pesynbrare aBapun YepHoObuibckoi ADC
(Puc. 2), To MBI yBUJIEM, UTO TEPPUTOPHUS Y KPAHHBI 110
CpaBHEHMIO ¢ TeppuTopusMu benopyccuu u Poccun,
M0 HHTEHCHBHOCTH 3arpsi3HEHUS U30TONOM 1e3usi-137
MOJBEprHyTa B MeHblIel creneHu. Co BpeMeHU aBa-

TaK)Ke CTPOHLMS M IPYTUX paanoHyKiIuaoB. ITo ouen-
KaM yKPaWHCKUX YYEHBIX, aKTUBHOCTH OCHOBHBIX
PaIMOHYKIMAOB B 30HE OTUYXAEHHs 3a 15 mer (1o
2001 r.) mocne aBapuu cHuzunach Ha 40% [2], a 310
3HAUUT, 4TO 3a nporeamre 30 JeT oHa yxe ymnajia Ha
70-80%.

K npumepy, Ha tepputopuu Poccuu 3a Bpems no-
CIIe aBapuu, OBLIN ITPOBEACHBI MEPOIIPHUATHS IO peadu-
JUTAllMd W OOCIENOBAaHHWIO 3arpA3HCHHBIX paaNo-
HYKIIHJAMH CENTbCKOXO035HCTBEHHBIX 36MEIb H JIECHOTO
¢oHga. DTO MO3BOIMIO UM BEPHYTH B XO3SHCTBECHHBIH
00opot okoito 30% CcenbCKOXO3AHUCTBEHHBIX 3eMENb U
BBIBECTU M3 30H PaJUOAaKTUBHOrO 3arpsizHeHus 44,9%
TUTOIIAIH JeCHOTO (hOHIA, C MOIyYeHUEM HOBBIX KapT-
CXeM paJMOaKTHBHOTO 3arpsi3HEHHs 3eMellb, pas3pa-
OOTKH CHCTEMBI paIMalliOHHOT0 MOHHHTOPHHTA JIECOB
Ha 3arpsi3HEHHBIX TEPPUTOPUSX, PAUALIMOHHOTO KOH-
TPOJISl IPEBECHUHBI U PECYPCOB IIOOOYHOTO JIECOTIOB30-
BaHus [3].

Hcxonst U3 BhIIIE CKAa3aHOTO, aHAJIOTWYHBIC pa-
00TbI HEOOXOANMO IIPOBECTH HA TEPPUTOPHHU 30HBI OT-
gyxnaeHus YepHoOsuIbckoit ADC 1 IpHUIeTaloniM K
Hell wiomanaM. [lo 3aBepmieHuto 3Tux padot, OymayT
MOJTy4eHbl HOBBIE, OoJiee TOYHBIE pa3sHOMAaIITaOHBbIE
KapThl PaMOHYKIHMIHOTO 3arps3HEHUS Ha BCIO 30HY
otuyxaeHus YepHoObuibckoit ADC, Tak Kak cTapble

KapThl YK€ YyCTapeal M HECYT HMCKaXEHHYIO
pun Ha YepHoObuibckoit ADC yxke mpouwio 30 jer, B uHdpopmanuio.
pesynbTaTe 4Yero IMpOW3OLIeN MHOJypacman Le3us, a
*M HHCK s
e Poccuiickasd
Benopyccus T ~Pepepanud
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Puc. 2 Kapma paouoaxmuenoco 3azpasnenusi u3omonom yezus-137 @ pesynomame agapuu na 4epnooOulivckoti
cmanyuu [4].

Eciu mocMOTpeTh Ha OOIIyI0 CXeMY PaciooxkKe-
HUSl TPOEKTHBIX BETPO-COJHEYHBIX IJIEKTPOCTAHLIMMI,
TO MBI YBUAUM, YTO MEXAY mtomanasmu 7, 8,9, 10 u 11

(Puc.1), Haxonsrcst Gonblne JI€CHbIE MaCCHBBI, KOTO-
pble B JajbHEHIIEM BBIPE3aB, MOXKHO OOBEIUHUTH B
€IMHYIO KpyITHOMacIITaOHYIO TUIONIa b, TaK Ha3bIBae-
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My©0 YepHOOBUTBCKYIO BETPO-COJHEYHYIO 3JIEKTPO-
CTaHIUIO, O0IIEH OB 0K0IO 850 KB.KM U Mpo-
€KTHOI MoIHOCThI0 0k0Ji0 33000 MBT, KOTOpast cMO-
JKET 00ECTIICYUTh IICKTPOIHEPTUCH BCIO YKpauHy.

ITo MHEHUIO 3aMECTHTEIS TUPEKTOPA MO HAYIHBIM
BompocaM MHcTHTyTa BO300OHOBISEMOI >HEPTETHKH
HAH VYxpaunsr Bukropa PesmoBa «omHa ¢oToamek-
TpHU4ecKas CTaHIW, paBHas 1o wiomiany r.Kuesy (843
KB.KM), OyJIeT IPOMU3BOIUTH CTOJBKO JKe IIEKTPOIHEP-
THH, CKOJBKO ceifuac BBIPaOaTBIBACT BCS 3HEPTOCH-
cTeMa YKpauHbl — aTOMHBIE, TENJIOBbIE, T'HIPOAJICK-
Tpoctanuuu Bmecte B3sAThie — 180-190 Mipa.KBT.4 B
rog». bernopycckue sxcnepTsl NpUILIM K aHAJIOTHY-
HOMY MHEHUIO, 1 OTMEYaIoT, uTo benopyccun, notpe6-
JSIFOINEeH B rojf okono 36 MIIPA.KBT.U 3JIEKTPUUYECTBA,
4TOOBI MOKPBITH ATY MOTPEOHOCTH, MOHAJOOUTCS OT-
JaTh TI0JI COMTHEYHYIO JICKTPOCTAHIIMIO BCETO OKOJO
300 KB.KM TEpPHUTOPUH PECIyOINKH, KOTOPask CMOKET
00ecIeunTh BCIO MOTPEOHOCTH CTPaHbI B 3JIEKTPO3HEP-
run. [IpenioKeHHbIH MHOIO TUIaH Pa3BHUTHS albTepHA-
THUBHOW HEpPreTHKE Ha TEPPUTOPHUH CEBEPHOH 4YacTH
YKpauHbl, BIOJTHE HOIXOIUT MO 3TU BBICKA3bIBAHHUS.

Eme xouercs oOpaTHTh BHHMaHWE Ha OOJbIIOE
KOJINYECTBO pPeK, MPOTEKAOLINe Yepe3 30Hy OTIyXk/Ie-
Husl. [TouTH B Ka)10M OBIBIIIEM KPYITHOM HaceJICHHOM
MyHKTE, Ha MPOTEKAIOIUX peKaX MMEIOTCS MJIOTHHBI,
13 KOTOPBIX HaKOIUIEHas BOJIa BOJOXPAHUIIHII HCIIOJIb-
30BaJIach JUI XO3AHCTBEHHBIX HYXKJI OKPY’KaIOIIHX I10-
cenkoB. M3 3THX BOJOXpaHWIHI] CYyTKaMH KPYTJIBIH
TO/I, BBITEKAIOT OOJIBIIME MOTOKM BOABl. Bo MHOrMx
cTpaHax EBpormsl, Ha JaHHBIX BOJOXpaHWININAX yCTa-
HaBJIMBAIOTCS MaJIble THIPO3IEKTPOCTAHIINH, KOTOPBIE
BBIPa0ATHIBAIOT CaMyl0 JICIICBYIO 3JEKTPO3IHEPIHIO.
ITosToMy s mpemmararo, NPOBECTH MHHHCTEPCTBOM
MUH3HEpProyroib y4eT BceX CYIIECTBYIOIUX BOJAOXPa-
HIUTUII B 30HE oT9yX1eHus YepHOoObUIbCKOM ADC, ISt
HCIIOJIB30BAaHUSI UX IO CTPOUTENbCTBO Manbix ['0C,
KOTOpble  OyXyT  JOIOJHATH  BBIpAOATHIBAEMYIO
3JIEKTPOCHEPTUIO TPOCKTHBIMH BETPO-COTHEYHBIMHU
3NIEKTPOCTAHIMSAMH M B3aUMO3aMEHSTh UX B IUIOXHE
TIOTO/THBIE YaCHI.

Tak kak ra3 ¥ HeTh Ha IUTaHeTe 3eMJIsl HE Bed-
HBIE, TO TPOOJIEMBI ¢ UX J0OBIUeH U mepepadoTKOH B
mupe Oyayt Bce Oonplie yciaoxHsATbes. [Toatomy me-
pen YkpanHO# BO3HUKAaeT HEOOXOIUMOCTh, KAK MOYXKHO
OBICTpee MPUCTYITUTHh K MHTEHCUBHOMY Pa3BHTHIO aJlb-
TEPHATUBHOM JEIIEBON U HKOJIOTMUECKU YUCTON 3HEP-
reTuke B 30He OoTdykaeHus YepHoOwsmbckoit ADC,
4TOoOBI B OyaymieM He ObITh dHEPro3aBUCUMBIMH OT
Poccum u ipyrux ctpan 3amagHoi EBpoIbL.

JUis yCTaHOBKM COJHEYHBIX JJIEKTPOCTAHIMHA B
YepHOOBUILCKON 30HE OTUYXKJECHHUS, IOTpedyercs
00JIbIIIOE KOJIMYECTBO COJIHEYHBIX Oarapeil, KoTopble
OpUAETCS 3aBO3UTh WU3-3a TpaHMLBL. B Hacrosiee
BpeMsI eKeroJjHasi HoTpeOHOCTh ToJIbKO 3anaaHoi EB-
POIIOI B COJHEUHBIX OaTapesx COCTaBISIET COTHHU ThI-
CsT9 KBaJpaTHBIX METPOB. B mocnenHue rofsl 3ta mo-
TpeOHOCTh YIOBIETBOPSETCS MOcTaBIIMKamMu u3 Ku-
Tas, TAE€ OHM BJBOE JCHICBIC M KaueCTBEHHEE
3aMaJHOEBPONIEUCKUX mpousBoautenei. Ha cero-
JHAIIHUNA IeHb Ha YKpanHe y>Ke €CTh OKOJIO IIIECTH He-

OO0JIBIINX MPEANPHUATHH, Haxonsuxcs B Kuese, 3ano-
poxse, KupoBorpanckoii u JIbBOBCKO# 001acTsX, KO-
TOpBIE 3aHUMAIOTCS IPOU3BOJICTBOM KPEMHHUEBBIX I1J1a-
CTUH M cOOpKO# (oTodnekTpuyeckux naHened. On-
HaKo BbIpalbaTbiBaeMble WUMH OOBEMBI IMPOAYKIIHH
paccUMTaHbl TONBKO HA IOTPEOJICHHE YacTHOTO CEK-
TOpa 1 HEOOJBIINX 3IEKTPOCTAHIIUH.

OnHUM U3 OCHOBHBIX KOMIIOHEHTOB COJHEYHBIX
Oarapeil, ABIACTCSA «UUCTHIM» (COTHEYHBIH) KPEeMHUIA,
Hamnboree BBICOKOTO KadecTBa. IIpom3BOACTBO €ro B
MHpe cocTaBiseT okoio 30 THIC.T B TOA, a HA MOTPed-
JICHUE COJIHEYHOI AHEPreTHUKH /I IPOU3BOJCTBa (Hho-
TO3JIEMEHTOB IPH CcIIpoce 5-6 THIC. T B FOJl, IPOU3BOIH-
TEeNSIMH HCIIOJB3YEeTCsl BCEro 4YyTh Oosee 2 ThIC. T.
MHorue MUpPOBBIE KCIEPTHI, CIOXKHBIIYIOCS Ha JlaH-
HOM 3Tarle CUTYalHIO TP YBEJIMYEHHUH CIIPOCa Ha «IH-
CTBII» KpeMHUi, cunuTaroT kpuTudeckoi. OcoOeHHO-
CTBIO PBIHKa KPEMHUSI CETOIHS SIBIISIETCS TO, YTO BO3-
MOKHOCTBIO €ro IIPOHM3BOJACTBA OOJANalOT JIMIIb
HECKOJIBKO CTPaH B MUpE, B TOM YHCIIE H YKpauHa.

HcXomHpIM CBHIPBEM UIS IPOW3BOJCTBA COJIHEU-
HOTO KpeMHUS sBIsieTcs KpeMHe3eM — Si02, ¢ comep-
JKaHUSIMU He MeHee 98%, /I U3roTOBJICHUS KOTOPOTO,
B OCHOBHOM HCIIOJIb3YETCS KBapll, KBapLIEBbIA IECOK U
KBapUUThl. Y KpanHa Ha CETOHALIHUN 1€Hb, UMEET P
MECTOPOXKICHUI BBICOKOKPEMHE3EMHHCTHIX KBapIH-
TOB, IIPUTOIHBIX IS IPOU3BOJCTBA COTHEUHOTO KPEeM-
Hus. Ouu HaxoaTcs B JHenponeTpoBckoil (Bacuibes-
ckoe), Kuposorpazackoii (MBaroBckoe), XKutoMupckoit
(OBpyuckoe, TonmkaueBckoe, benmokopoBuuckoe) obna-
CTSX ¥ UMEIOIINE CyMMapHbIE 3aI1achl, IPEBBIIIAIOIINE
180 muH.T. OBpyuYCKOE MECTOPOXKIACHHE, YTO HAXO-
aurcst B JKnToMHupcKoi o6iacTH, MO KadecTBY KpH-
CTANIMYECKNX KBAPIUTOB U 3amacaM, MO>KHO OTHECTH
K HanOoJiee MepCIeKTUBHBIM M HE HMEIOIIee aHAJIOTOB
B EBporte. Cpennue comepikanus kpemueséma (SiO2) B
KBapIMTaX, JAaHHOTO MECTOPOXKAECHUS COCTaBISIOT
98,8%, pa3BenanHbie 3anacsl Oonee 150 MiuH.T, a IPo-
THO3HBIE Hepa3BetaHHble opsaka S00 muH.T. B HacTO-
sIIiee BpeMst Ha BCEX BBIMICNEPEUNCIICHHBIX KBAPIIUTO-
BBIX MECTOPOXJICHHSX BEIETCS B OCHOBHOM JI00BIYA
meOHs JUIS CTPOEK U YacTUYHO IPOU3BOJICTBA TEXHH-
YeCKOro KPEMHHS Ul OTHEYHOPHOH, (heppocIiiaBHOM
1 METaJUTyprUYecKOi MPOMBIIICHHOCTH.

Bo Bpemena CCCP no 1990 rona, Ha nomro Ykpa-
HHBI PUXOAMIOCH Oosiee 21% o0med 700BIYN KpeM-
HUICOAEPIKAIIEro CHIPbA, KOTOPOE B OCHOBHOM HC-
MTOJIF30BAJIOCH Ha MPOM3BOJCTBO TEXHUYECKOTO KPEM-
Hust. [IpousBoacTBoM ganHOTO Kpemuus 10 2008 roxa,
B OCHOBHOM 3aHUMAJICSI 3aITOPOKCKUI aTFOMUHUEBBII
KOMOWHAT, HO M3-3a MaJEHUS ILEH U CIPOCa, BBITYCK
€ro ObUI IPHOCTaHOBIICH.

BeITyckoM 4HMCTOTO (COJHEYHOTO) KPEMHUS TPH
CCCP 3anumanuch 3anopoKCKUN TUTAHOMAarHUEBBIH
KoMOMHAT M JIOHEIKWI XUMMKO-METALTyprHYeCcKhuit
3aBOJ| (HBIHE — XMMMKO-METaJuIyprudeckas ¢abdpuka
Mapuymnossckoro Mer.komObunata um.Mipnua), Koto-
pele olecreymBaIy BCECOIO3HBIX IOTpeOHOCTEH Ha
85% u mupoBeIX Ha 4-5%. B coBeTckue BpeMeHa, aH-
HBII BHJ KPEMHHUS OPUEHTHPOBAJICS B OCHOBHOM Ha
BBINOJIHEHNE 000POHHBIX 3aKka30B. Ilocie pacmazna co-
1032 TIPOU3BOJICTBO €T0 OBLIO MPHOCTAHOBJICHO.
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Ho ceroansi, B cBS3U ¢ pOCTOM NIPOU3BOACTBA COJI-
HEYHBIX JIEMEHTOB U Je(UIMTE YHCTOTO COJIHEYHOTO
KpPEMHHSI HA MHPOBOM PBIHKE, YKpauHa, obaaromast
MpPaKTUYECKH HEUCUepIIaeMbIMH 3aIlacaMy KpEeMHE3eM-
coJiepxKaIux nopo ¢ coaepxkanusimu SiO2 6onee 98%
U TOJHON TEXHOJOTUYECKOW LENOYKOM MPOU3BOJCTBA
KpPEMHHS, HE MOJKET HaJaJuTh €r0 IPOMBIIIJICHHOE
MPOM3BOJICTBO TSI CO3/aHHSA W PAa3BUTHH KPEMHEBOM
COJIHEYHOM dHEpreTuke B Y kpauHe. B nopsake uckito-
YEeHUs], €CTh /IBE HeOompImmx KoMnannu — «[lmmtap» n
«IIpomor CemuKOp», 3aHUMAOLIUECS TPOU3BOICTBOM
KPEMHHEBBIX IUIACTHH JUIs COJHEYHBIX Oarapedd. Ho
00beMBI UX HE3HAYUTENBHbBIE, H KaK y)Ke MHOIO OTMe-
9aJ0Ch, OHM PAcCUMTaHbl HAa YAaCTHBIM CEKTOp U He-
GonpIIMMHU OocTaBKamu B I'epmanuto.

IMosromy YkpawHe HEOOXOIMMO HAJIATUTH BbI-
MyCK OTEYECTBEHHOTO KPEMHHs BBICOKOW YHUCTOTHI U
MepeTH Ha MOTHBIHN IIUKJI IPOU3BOJICTBA COOCTBEHHBIX
COJIHEUHBIX ITaHEeNeH, Ul CTPOUTEIHbCTBA COMHEYHBIX
3JIEKTPOCTAHINN B 30HE OTIYXKICHUS YepHOOBUIECKOM
ADC, a Takke pearn3alny Ha 3apyOeKHBIX PBIHKaX B
crpanax EC. Ho s atoro B YkparHe HET, Tak Ha3bl-
BAaEMOr'0 CTEPXKHsI, OOBEAMHSIOIIETO BCE CTOPOHBI
3TOro nporecca. O4eBUIHO, BO3HUKIIA HEOOXOIUMOCTh
CO03/1aTh NIPU KAKOM-TO MUHHUCTEPCTBE OpPraH, KOTOPHIi
OB KOHTPOJIUPOBAJI U OPTaHU30BHIBAJI BEPTUKAIBHO
HMHTETPUPOBAHHOE MTPOU3BOJICTBO OT TOOBIYHM KBAPIICO-
JIEpAKAIIEero ChIPhS 10 BBITYCKAa BHICOKOTEXHOJIOTHYE-
CKOH MPOXYKINHU — (HOTORIEMEHTOB U COJHEYHBIX I1a-
HeJeu.

UroObl HanmaguTh IepepaboTKy KBaplcoaepxka-
IIEro CHIPBS JI0 YUCTOTO COJIHEYHOTO KauyecTBa, HeoO-
XOANMOTO AJIsl TIPOM3BOJICTBA COJHEYHOTO KPEMHHS,
YUCTOTa KOTOPOro JAOJKHA COCTaBIAATH 99,9999, Tpe-
OyeTcs OYeHB CI0XHAS U TOPOTOCTOSIIAs TEXHOIOTH-
YecKas [IeNoYKa. Y KpanHe TOBE3JI0 B TOM, YTO UMEETCsI
OBpydCKOEe MECTOPOXK/ICHHE KBAPIIUTOB C COJepP KaHU-
simu SiO2 98,8%, U3 KOTOPBEIX MOYKHO TIOJTy4aTh METAI-
Jyprudeckuit kpemHuii ¢ uucroroi 98-99%. Ocranb-
Hble 1-2% - 3TO pa3nMyHbIE MPUMECH, OT KOTOPBIX MO-
Jy49eHHBIH KPEeMHHMH HaJ0 OYMINATh, O YHCTOTHI
99,99%. TexHONOTHI IO OYUCTKE KPEMHUS B MUPE U3-
BECTHO OY€Hb MHOTO. B 4acTHOCTH, B TaKHMX CTpaHax,
kak PpaHIMs NCTIONB3yeTCs B OCHOBHOM ILIa3MEHHAs
OYMCTKa KpeMHUs, B ['epMaHuN MpUMEHSIeTCS XUMUYe-
CKasl, XJIOpCHJIaHOBas TexHoJorusg, B Hopsernu — ok-
CHJIHYIO IIUTAKOBYIO OYHCTKY. MHOTHE CHEIHAINCTEHI,
HOPBEXXCKYIO TEXHOJIOTHIO TI0 OYHCTKE KPEMHUS, CUH-
TalT HauboJee MPOCTOH, IKOJOTHIECKH O€30TacHOM,
SKOHOMHYHOH M mepcrnekTuBHOW. CyTh e€ 3akiroua-
€TCs B TOM, UTO METAJUIYPTHUECKUN KPEMHUN OKYHAIOT
B OKCHJIHYIO Cpely — MHOTOKOMIIOHEHTHBIII 1I1aK, KO-
TOPBII JIEHCTBYET Kak «I'yOKa» W BBITATUBAET C HETrO

BCE MIpUMECH, IMyTEeM HX OKHCIEHUS U IepeBoja B
LIJIaK.

Taxum oOpa3oM, IpH HANWYUK 3HAUUTENIBHBIX 3a-
MIaCOB CBIPbS, BOCCTAHOBJICHHUHM MPOMBIIIJIEHHON U
HaY4HO-TEXHUYECKOW 0a3bl Il U3roToBIeHUS (HOTO-
NIEKTPUUECKUX YCTPOMCTB, MO3BOJIUT yIOBIECTBOPHTH
HE TOJIKO MOTPEOHOCTH OTEYECTBEHHBIX MOTpEOHTE-
JIel, HO ¥ TIPEIOCTABISITh UX ISl SKCIIOPTHBIX MOCTA-
BOK B cTpansl EC.

B nrore, Xo4y OTMETHTH, 4TO pa3BUTHE aJIbTEPHA-
TUBHOW PHEPTETHKE B 30HE OTUYKACHUS UepHOOBLIb-
ckoit ADC, BOCCTaHOBJIGHHE MPOU3BOJICTBA OTeue-
CTBEHHOT'O0 KPEMHHsI BBICOKOH YHMCTOTBI U U3TOTOBIIE-
HHUE MOJyJIel COTHEYHBIX Oatapeii, mo3BoiuT YKpanHe
MOJHATh TEMIIbl PAa3BUTHUS IKOHOMMKH, a TAKXKE YCU-
JIUTh YHEPrOHE3aBUCUMOCTh OT BHEUIHMX IOCTABIIH-
KOB TPAJULUOHHBIX 3HEPropecypcoB M CHU3UT BBI-
6pocer CO2 B atmocdepy 3emin. [Ipu cTpoutenscTBe
THOPUIHBIX BETPO-COJHEYHBIX JIEKTPOCTAHIUH, OHO-
TOIUIMBHBIX TIPEANPHATHH M MaJbIX THIPOIIEKTPO-
CTaHIINH, a TaKKe B JaJbHEHIIEM IPU UX 0OCITyKHBa-
HHUH, BO3HUKHET HEOOXOANMOCTD B TPHUBJICICHUH OOJTb-
LIOr0 KoJiMyecTBa pabovell CHibl, YTO CO34acT
JIOTIOJIHUTENbHBIE pa00YNe MECTa U YBEINYCHHIO YHC-
JICHHOCTH >KUJIBIX IIOCEJIKOB, MIPHJIETAIOIIMX K 30HE OT-
YyKICHUS.

B nenom YepHOOBUIbCKas 30Ha OTUYKACHHS 00-
J1ailaeT BceM He0OXOAUMBIM JJIS peau3alii KpyIHbIX
SHEPreTUYECKNX MPOCKTOB, YTO MOATBEPXKIACTCS 3a-
HMHTEPECOBAaHHOCTHIO Psiia 3apyOeKHBIX HHBECTUIIMOH-
HBIX KOMITaHUH, mo3ToMy I1paBuTenscTBy YKpanHbl Ha
3aKOHOJIATEIbHOM yPOBHE HEOOXOJMMO CO3/1aTh COOT-
BETCTBYIOIINE yCIOBUS AJIsl IPUBJICUCHNS] HHBECTHUIINI
W pa3BUTHs aJIbTEPHATHBHOW SHEPTETHKH B 30HE OT-
qyKICHUS.
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SOME RESULTS ON SUBCLASSES OF JANOWSKI A4 -SPIRALLIKE FUNCTIONS OF COMPLEX
ORDER

Annomauyus.

B oannou cmamve paccmampusaemcs 00Ho u3z 0ononHerull K YyHOAMEHMATbHbIM Pe3yIbmamam 2eomemn-
PUYECKOU meopuu MHO2OMEPHO20 KOMNIEKCHO20 AHAIU3d NO NPOOIeMam Kiaccos 2010Mop@Huix ¢yuxkyuil. Pac-
CMAmMpueaemcsi Hogblll Kiacc A- cnupaneodpasnulx yukyutl AH08CK020, KOMOPWLIL GKIOYAC 8 Ce0si HeKOMOopble
SHAYUMbLE NOOKIACCHL 8 AHATUMUYECKOU U 2eOMempuUyecKoi meopuu yHkyuil. JJokazan Kpumepuil npuHaoedic-
nocmu 2onomopmuvix Gymxyuii k knaccy Si(A, B, b); npusedenvt mounvle oyenxu MoOyis yHKyuU HA CREYUATb-
HbIX HOOMHOICECBAX.

Abstract.

This article discusses one of the additions to the fundamental results of the geometric theory of multidimen-
sional complex analysis on the problems of holomorphic function classes. We consider a new class of Yanovsky's
A-spiral functions, which includes some significant subclasses in the analytic and geometric theory of functions.
The criterion of membership of holomorphic functions to the class S#(4, B, b) is proved; exact estimates of the
function module on special subsets are given.

Knrueswvie cnosa. A — cnupaneobpasuasn ¢ynxyus Sgnoeckozo, ceomempuueckas meopus (PyHKYuil, Kpyeosvle
obnacmu, onepamop Ou@pGepenyuposanusl, NPou3eoIbHbIE NAPAMEMpPbl, MOYHOCb OYEHOK, IKCIPEeMAbHble
@dyukyuu.

Key words. A — spiral function Yanovsky’s, geometric theory of functions of a circular region, the differential
operator, of arbitrary parameters, the accuracy of the estimated extreme features.

PaccMoTpuM (yHKIHH, FOJIOMOP(QHBIE B TOJHBIX OMPAaHWYEHHBIX KPaTHO KPYTroBhIX obnactax D  C™ unu
B UX ITOJI00JIaCTAX ET =rD (5 —3ambIkanue obiactu D), rme r € (0,1).
Hasosem f(z) € H(D < C™) dyukuueit knacca Qp [1,¢.10], eciiu B o6mactu D © C™ umeeT pas3ioxeHue
f@ =1+ X az" )
uF(z,) =z, f (V1 2k, ) Zigy e ) Vi Z ), K&K QYHKIHS TIEPEMEHHOTO Zj, OMHOJMCTHA B CeueHUn obactu D C
KOMILIEKCHOM MpsIMOi

Pv[k]={zk = j—m:vm ec\{o},ym=1,...k—1,k+1, ...n};
npu V,, = 0 dyukuwms F(z,) = z,f (0, ..., Z, ...,0) OJHONKCTHA B CCYECHUH
Ap=Dn{z,=0m=1,.,k—1,k+1,..,n}
Tonomopoduyto pyukiwto f(z) € H(D  C™),yA0BIETBOPSIONIYIO YCIOBHIO

AL1f(2)
Re & 2/°2) 2
e >0 (2)
Oyaem Has3pIBaTh A — crimpaneobpasHoil GpyHkiweit. 3necs onepartop auddepernupoanust L, f (z) umeer Bug

9f (2)
Lilf@] = f(@) + X}, z =~ [2.10].
J
B ciryuae 0HOTO KOMIIIEKCHOTO MepeMeHHOTo 3ToT Kiacc BBen JI.Cmauek [3] , u mokaszai, uto QyHKIMH
ATOTO Kiacca omHOMHCTHBL B 1967 1. P.JIuGepa [4] pactumprit 3To onpesesneHne Ha A — cimpaneoGpasHbie QyHK-
UM TIOPSJIKa & OZHOTO KOMIUIEKCHOTO TepeMeHHoro. KpurepreM NmpHHAIIEKHOCTH TOJIOMOPGHBIX (QYHKITHHA
f(z) € H(D c C™) x maHHOMY KJIacCy, KOTOpPBIi MBI 0603HAUNM Kak Sp (4, @), sBIsteTcst

iA
Re %Z};(Z) > acosi 3)
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B [5,c.32] namu onpeneneH kiace Sp(p,4,a),0 < a <p,|1] < g, KaK MHOXECTBO BCEX TOJIOMOP(HBIX B
D c C™ dyukumii Buga (1) Takux, 4To

F(z,) = Z,f f(vizy, v\ Ziy <o, VpZy), Kak GYHKIHS TIEPEMEHHOTO Zy,, P-THCTHA A — cninpaneobpa3Ha mopsaKa
@B D NPy, anpu v, =0 dynkums F(z,) =z f (O, ..., z, ...,0) p-nmmcTHa A — cimpaneo6pasHa Mopsjka a B
M.

JloKa3aTenbCTBO KPUTEPUs IPHHAIIEKHOCTH K Kiacey Sy (p, A, @) ronomopdubix B D € C™ dyHkumii Buaa
(1) mpoBoautcst mo mMetony B [6].

JIi1st yOpOIeHHsI 3aIUCH BCE PACCYIKACHUS HIKE TPOBOAATCS TSI CITydasi IBYX KOMIUICKCHBIX MIEPEMEHHBIX,
YTO JIETKO MEPEHOCSTCS HA CITyYail MHOTHX KOMIUICKCHBIX MEPEMEHHBIX.

Msr Gyzmem roBoputhb, uto GyHkuus f(z) nomunnena ¢gynkiuu g(z) 1 0003HAYaTh B JalbHEHIIEM, KaK
f(2) < g(2),ecnu f(D,) € g(D,) nns Beex r € (0,1).

Panee Hamu ObLIH OTIpeaeieHbl A — crupaneoOpasHbie 1 A — PoGepTcoH GyHKIUH CI0XHOTO mopsiaka B [7].

Omnpenenenne 1. Oynkuuto f(z) € H(D € C™) pasnoxenus (1) HazoBem A — ciupaneobpasHoil GpyHKIHEHR
(14] < g) cioxkuoro nopsinka b € C*: = C\{0} u tuna a (0 < a < 1), Toraa u TOJIBKO TOrMA, KOraa

i1

Ly
SA(a, b): Re {1 + b;ﬂ( fgj) - 1)} >a )

KOTOpYI0 0603HaunM Kak S7(a, b).
Onpenenenne 2. Oyukimio f(z) € H(D c C™) pasnoxenust (1) 6ymem HaspiBath A — PobepTcoH dyHKIHEH
(14l < g) CJIOKHOTO TOPSIIKA

beC*:=C\{0}utuna a (0 < a < 1), Torna u TOJBLKO TOTAa, KOTAA

e (LiLf(2)
ke {1 3 cos/1< Lf(z) 1)} > ®)

OGo3Ha4YMM 3TOT Kace Kak G7 (a, b).
Jl1st mpon3BONBHBIX (HUKCHPOBaHHBIX uucen A, B, —1<B< A <l, o6o3naunm uepe3 P, (4, B) cemeicTBO
dhyHKIMMA

[oe]

p(z) =1+ Z Piz" (6)
|k|=1
ronoMopdHbIX B D u Takux, 9ro p(z) € Py (A, B) Toraa u TOJIBKO TOT/a, KOra

14+ A0(2)
p(z) = H—T@(z)'@(z) € Sp(0). )
Onpenenenue 3. {1 mpou3BosbHBIX MapameTpoB 4, B,—1 < B <A <1,
obyukuuro f(z) € H(D € C™) pasnoxenuss (1) Oymem HaseiBath A — crompaneoOpasHOil (QyHKIHeR
fAuoBckoro (|| < g) CJIOKHOTO MOPSIIKa

b € C*:= C\{0}, Torna u ToNBLKO TOrMA, KOIa
e (Lif(2) )_1t4-6@
bcosl( f(2) )_ 1+ B-0(2)

OGo3HauMM >TOT Kiace pynKumii kak SZ (4, B, b).

OtMeTnM, 4YTO BBIIEyKa3aHHbIE KIAacChl (YHKIHMH BKIIOYAIOT B ce0s HEKOTOPBIE IOJAKIACCHI, KOTOpPbIE
MMEIOT 3Ha4YeHHsI B aHAJIMTHUYECKO U reomeTpudeckoi Teopun GyHKiuid. [1o 3T0it npuunHe Mbl XOTUM chOpMY-
JIMPOBATH HEKOTOPBIE U3 3TUX MOIKIACCOB.

[Mpupasas pa3nuyHble 3HaueHus napamerpam A, B, b u A, MbI TIOJIy4HM CIIEYIOIINE MTOIKIIACCHI.

Lif(z) _ 1+(-1+2be"tAcosn)@(2)

1°. 521, -1, b) (b €Il < g) O - 0

=p(2),0(2) € 55(0) [1,c.7] ®

Lif(z) 1+06(z)

2°.59(1, —1,1); ,0(2) € Sp(0).

 J@ 1-e@

o eArq _ _ L Lif (@) _ 14(=1+2(1-B)be” *cosA)0(2)
3°.52(1 - 28,-1,b) (0 f)ﬁ < 1(), o )_ oo

° 0 _ _ _L1fZ_1+1—2 0(z
4°.55(1 = 2B, ~1,1); 7 2 ==
5°.52(1,0,b); %Z()Z) =1+ 0(z)-be t*cosA.

o @0 L if@
6°.55(1,0,1); = = = 1+ 0(2).
7°.55(8,0,b) (b€ €121 <Z,0< f < 1); % =1+ 8- 0(z)be i*cosA.

Lif(z

8°.59(8,0,1)(0 < B < 1); ACO +B-0(2).

f(@)
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1

1+((~14M ™)+ (2-M~1)be "t 2cos1)0
9°.53(1, -1+ M7, b); (M > 1), LD = H{m )+ (2oM ™ be Feost)o )

f(2) 1+(-1+M~1)0(2)
o 01 _ 1 4n. 1\, Lif @) _ 1+((-1+M ™)+ (2-M71))0(2)
10%.55(1, =1+ M™%, 1); (M > 2)' fz) — 1+(-1+M~1)0(2)
_ 1+(—B+2be“”‘cosﬂ)®(z)

. Lif (2)
11°.S5(8, -8, ) (0 < p < 1); L2 = 1500

e _ Lf@) _1+80()
12°.55(8,—B,1)(0 < B < 1); ) 1= ot

Knacc ronmomopdusix pyukmuii Sg (4, B, 1) usyden panee aBTopom B pabotax [8,9], a kmace SJ(1,0,1) = M,
nopoGHo nccenosad B [1,¢.12].

W3 onpenenenus kiaaccos Pp(A,B) u S [} (A, B, b) MBI mostyyaem clie Iyrolue TEOPEMEI.

Teopema 1.Tonomopduas Gpynxuus f(z) € H(D € C™) npunaanesxut kiaccy S (A, B, b) Torna u Tonbko
TOT[a, KOraa

A — B)O(z)bcosA
n (f @) U= 56w
e m -1)< 1+ BO(2)

AO(z)bcosA, B = 0.

JoxkazarenscTBo. CHavyasa JOKakeM Heo0XoauMocTh yciaoBust. [lycte B # 0 u
o (Lif (@) (A — B)O(z2)bcosA
e (- 1) <
f(2) 1+ BO(2)

Vcrionp3ys NPUHIUIT HOAYMHEHHOCTH, OTCIOJIA CIEAYET, UYTO

o il (Llf(z) 3 1) _ (A — B)O(z)bcosA

,B#0,

f(2) 1+ BO(2)
H 3aTEM ]
e (Llf (@ 1) _(A-B)6(2)
b cosA\ f(2) 14+ BO(2)

DTO paBEHCTBO MOXET OBITh 3alMCAHO B BUJIE
e (Lif(2) 14+ A-0(2)
b cos,1< fz) 1) " 14+B-0(2)
a 510 03Hauaer, uto f(z) € SA(A, B, b).
ITycts Temeps B = 0 u

_ (Lif(2)
et (1—— 1) < AO(z)bcosA.
@) @
Otcroga cnemyer, 4To
- (Lif(2)
et (1— — 1) = AO(z)bcosA.
@) @
3TO PaBEHCTBO MOXET OBITh HAIIMCAHO B opMe
e (Lif(2)
b cos/l( ) 1) =40()
U 3aTeM
L 1+4-0
e (1f(z)—1)=1+A@(z)=—(Z)
b cosA\ f(2) 1+ B-0(2)

a 9To mokasbiBaet, uto f(z) € SA(A, B, b).
JloxaxeM Tereps goctatouHoe ycnosue. Iycts f(z) € SA(A,B,b) u B # 0. Torna
e (Lif(2)
(e -1) =p@)
b cosA\ f(2)
1uist Hekotoporo p(z) € Pp (A, B). C apyroit cropoHsl, rpanndHas GyHkiws py(z) € Py (A, B) 1o otHoIIe-
HHIO K 9TOMY PaBEHCTBY MMEET BH]T

1+A4-0(2)

po(2z) = 1+B—®(z)

IToaTOMY MBI MIMEEM PaBEHCTBO

et <L1f(z) 1) _1+4-0(2)
b cosA\ f(2) "~ 1+B-0(2)
JUTSL KQKIOW TpaHnYHON QyHKIMH. [1ocie mpoCThIX pacdeTOB MBI BEIBOIHM
i (Llf(z) 3 1) _ (A — B)O(2)bcosA
f(2) 1+ BO(2)
Ecnu Mbl npumeHsieM npuHUUN noaurHeHHoCTH [10] K 9TOMy paBeHCTBY, MbI TIOJy4aeM
i (Llf(z) ) - (A—B)O(z2)bcosA
) 1+ BO(2)
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Iycrs Teneps f(z) € SA(A,B,b) u B = 0. Torna

e (Lif(2) _
b cosﬂ( f(@ B 1) =r®
171st HeKOTOpbiX p(2) € Pp (A, B) u MbI ontyuaem
i (IS (@)
et <m - 1) < A®(z)bcosA.

JIoKa3aHo U 3TO YTBEPKACHHUE.
Teopema 2. Eciu f(z) € S£(A, B, b), TO HMeET MECTO TOUHBIE OLCHKH:

G(r,—A,—B,|b]) < |f(2)| < G(r,A, B, |b]) 9
rae

(A-B)cosA(|b|+Re bcosA)
(1+Br) 2B

G(T‘,A, B, |b|) — !(1 B Br)(A—B)cosA(lzl;I—Re bcos) ’B + 0,

expA|b|cosAr,B = 0.

B npoctpancte C™ BBOAATCSA CleAyIOIIME 061aCTH:
runepkonyc K; = {(z1,2,) € C%:|z,| + |z,| < 1},
nomukpyr UF = {z € C™: ||z||, < R},
1 1
K7, = {z € C?: (1|21} + (a)z,1)7 < Lay, 0 > 0,0 <o < 1}; (10)
JIOrapu(MUYECKHU BBITTYK/Ias OrpaHAYEHHAs TIOJTHAs IBOSKO KPyroBas 001acTh

def 2. 12 q . _m
Dpq  {(21,2) € C2: || + |2,/ < L;p = —,mm,q € N}

a TAK)KC MHOXKCCTBA:

{2 =2k, (11)
1 2
{ailz;| = a,lz; ]} n Klz,a' (12)
lz1] _ |22l
(Bl =B ug 6,00,k = 1,23 (13)
rae
lz1| _ |z2]
U ) = { (5= 2 0 0, | 0
lz1] |22l
U, (2) = {{— >l u} (15)
lz1| _ |zal
Uk, (3) = {{R— <Zln U;%l,Rz}, (16)
U1 BCJIMYHHBI:
1 1,0
w(lz1), 121) = {(aslz11)7 + (212,17 (17)
Vi(lz1],12;]) = max {i—ll,?} ,rne k = 1,2,3; (18)
1 2

ZEU}%LRZ(R)
2
a Ug, g, (k) onpenenenst B (14) — (16).
TMokaskeM Tenepb TOYHOCTH HOTY4EHHBIX OLeHOK (9) B obmactsix K7, i U, g, (k) 1 OCTPOMM COOTBETCTBY-

IOIINE HKCTPEMANIbHBIE (DYHKIIUH.

Cuaencrsue 1. Iycts f(z1,2,) = 1+ Xjp—p axz* € S;}lz (4,B,b).

Torna B Kfa MMEEM OLIEHKHU:

( (A—B)cosA(|b|+Re bcosA)
! (1+ Bw (|21, 12])) 2B
— (A—B)cosA(|b]|—Re bcosA)’
G(TIAIBllbl) (1_Bw(|21|p|22|)) 2B B :,t()’ (19)
l expAlb|cosA w(|z|,|2z,]), B = 0.

1 1y
mne (|, |21) = {(@alz )7 + (aalz2 )7}
Caencreue 2. Ecu dynkws, f(zq,2,) € Suﬁ o () (4,B,b), T0 B U, g, (k) cipaBemBeI OLEHKH:
1,82

( (A=B)cosA(|b|+Re bcosA)
J (1 + By (4], |Zz|)) 2B
— (A—B)cosA(|b|—Re bcosA)’
G(T,A,B,|b|) L(l_Byk(lzllrlzzD) 2B B * 0! (20)
expAlblcosd yi(z1],|z2]), B = 0.
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rac Z VA =
Yi(|z11,1221) Zeuzzzl,Rz(k) R, Ry

max {@ @} nk=1223.

Ipumeuanue 1. TouHoCTH OLIEHOK (9) HOCTHraeTCs SKCTPEMATBHBIMH ()YHKIUSIMA

{(1 +2°7'B(a,e'%1z;, + azei”‘zzz))

(A-B)cosA(|b|+Re bcosA)
2B

Do (Zl' ZZ) ==

| (1 —29"1B(a ei%1z, + a,ei®2z,))

(A-B)cosA(|b|-Re bcosA) ' B =+ 0‘
2B

expA|b|cosA2°7! (a,e'*1z, + a,e'*2z,),B = 0.
Ouenka (9) B ciaydae obnactu K7y nocruratorcs dyHkumert ¢4 (24, 2,), a s ciydas obnactu K2, 0 # 1
Ha MHOXKECTBe {a4 21| = ay|z,1} N KZ, dyuxumeit ¢, (24, z,).

|z1] |z3]
Haxonen, onenku (9) Ha MHOMKeCTBe {{R—l = R—Z
1 2

Ry

} NnUZ 1,R2} TOYHBIE U JOCTHTAIOTCS (QYHKIHEH

(A—B)cosA(|b|+Re bcosA)

eialzl eiaZZz 2B
(18 (Zpz s 2m)

U(z1,2;) == | <1 _B (ei;121 +
1
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BO3MOKHOCTbB TPOU3BOJACTBA 3UMHMUX JIU3EJbHbBIX TOIIVIUB C JAEITPECCOPHBIMH
MPUCAJIKAMHU U3 HE®TEN PECIIYBJMKHU UHTY IHETHUS

Archakova Raisa Dzhabrailovna
Sultygova Zakhidat KHasanovna
Uzhakhova Leila 1Akhiaevna
Kitieva Luiza Ibragimovna
Evloeva Aza |Akubovna

OPPORTUNITY OF PRODUCTION OF WINTER DIESEL FUELS WITH DEPRESSOR ADDITIVES
FROM OILS OF THE REPUBLIC OF INGUSHETIA

Annomayus

Ipouze00cmeo Ouzebhbix MONAUG 3UMHUX MAPOK u3 Hegpmu Pecnybnuxu Uneywemuu cessano ¢ npobne-
Mamu, 86Udy 8blCOKOU Ux napagunucmocmu . M3-3a 6b1cOK020 COOEPIHCAHUsL NAPADUHOB CILOICHO BbLOCPIHCUBAMb
noxkazameinu OU3elbHbIX MONAUE No memnepamypam NOMYMmMHEeHRUA U 3aCNbl6AHUSL. Oonum u3 memooos peuternus
I’lpO5ﬂ€Mbl Aesiemcs CHUdNCeHue memnepantypvl KOHYad Kunenus OU3eNbHO20 monJjaued, Ho 5mo geoem K CHUINCEHUIO
om6opa om nomeryuaila, u, camoe 2iaeHoe, He pewaem np05ﬂeMbl. B cesa3u ¢ smum 0ns peuternus I’lp05]l€Mbl
yeeauverus np0u380()cm6a OU3EIbHBIX MONIUE 3UMHUX MAapokK, Hamu npose()enbl UCCe008anUs N0 66€0eHUI0 6
COCMAg OU3EIbHBIX MONUG OeNPeCcCOPHLIX NPUCAOOK.

Abstract

The production of diesel fuels of winter grades from the oil of the Republic of Ingushetia is associated with
problems, due to their high paraffininess. Because of the high content of paraffins, it is difficult to maintain the
performance of diesel fuels for the temperatures of turbidity and congealing. One of the methods for solving the
problem is to reduce the temperature of the end of the boiling of diesel fuel, but this leads to a reduction in the
selection from the potential, and, most importantly, does not solve the problem. In this regard, in order to solve
the problem of increasing the production of diesel fuels of winter brands, we conducted studies on the introduction
of depressant additives into the composition of diesel fuels.

Key words: paraffin, diesel fuel, additives, oil
Knrouegvie cnosa: napagunucmocms, ouzenbHoe moniueo, npucaoku, eghmo

B xadecTBe 0OBEKTa HCCIENOBAHUS BHIOPAHBI
npeacTaBuTeNsHBIE 00pa3ip! Hed el Pecybmku Un-

obpasiel  ynoBietBopsitoT TpeboBanusm ['OCT, wc-
KIIIOUEHHUE COCTABJIAET TeMIlepaTypa 3acThiBaHus. Tak

TYIIETHSI, OCHOBHBIC ITOKAa3aTeNN KadecTBa KOTOPBIX
npuBeeHb! B Tabmmme Nel.

Kak BumHO u3 Tabmmuel Nel, Bce HedTu SABASIOTCS
MaJIOCEPHUCTHIMU U OTIMYAIOTCS, B OCHOBHOM, TIO CO-
JIEpKAHUIO TapapUHOB.

U3 yka3aHHBIX He(Tel ObuM 0TOOpaHbI (hpaKin
JIU3EEHOTO TOTUIMBA M UCCIICJOBAHEI HA MPEIMET CO-
orBercTBUs X ['OCT Ha 3uMHee Tu3eIbHOE TOIUIHBO.
Oxka3anxochk, 4TO M0 MHOTHM MOKa3aTeIlsIM ITOJTy4YCHHEIC

npu HopMe -25°C TeMriepaTypa 3acThiBaHUs 00Pas3LoB,
nmosydeHHbIX W3 KapaOymakckod, Manro6ekckoi
uedTei cocrapmwin -5,0, -6,4 , 4TO COOTBECTBYET 3HA-
YEHHUSAM M3 TaOIuIbl Ne2,

OdeBUAHO, YTO TEMIepaTypa 3acThIBAHUS JIH-
3€IIbHOTO TOIUIMBA 3aBUCUT HE TOJIBKO OT CYMMAapHOTO
coJiepkaHus mapa@uHOB B He(pTH, HO U OT TOTO, Iapa-
(UHBI KaKOTO CTPOCHUS COAEPIKATCS IPEHMYIIe-
CTBEHHO B HE(DTH.
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Tabmauma Nel
DU3UKO-XUMHYECKAsl XaPpAKTePUCTHKA HedTell
=]
? g
N :
- Haunmenosanue nokasaresuei E E 8 E
o 2
£ 3
& p
1 | InorHocTs HedTH, KI/M3pu 20°C 818 855
Bsizkocts kuHemarnueckas cCr:
2 | mpu 20°C 2.20 6.60
npu 50°C 1.0 2.10
3 | Conepxanue cepsl, % Bec. 0,31 0,29
4 | CopepsaHue XJOPUCTHIX CONEH, MI/IM° 82,03 71,01
5 | ConeprxaHue CMOJI CHIIMKAreJIeBbIX, %o 1,08 1,10
6 | Coneprxanue napapuHOB, YoMacc. 2,1 2,4
7 | Conepxanue acanapreHoB, % Macc. 0,03 0,05
8 | Coneprxanue Mex. npumMeceit, % macc. 0,0103 0.0001
9 | Temnepatypa 3actbiBanus Heu °C -20 -24
10 | Temneparypa miasnenus napaguna, °C 54 57
11 | Temnep. BenbIIKK B 3aKpbITOM TUTIIE, °C -17 -14
12 | 3onbHOCTE, % 0,017 0,023
13 | MonekyJsipHasi Macca 213 225

Ha Bcex mosryueHHBIX 0o0pa3nax IIpOBEAEHBI HC-
CJIEZIOBAHUS 110 BIMSHUIO ACMPECCOPHBIX MIPUCATOK Ha
CHIDKEHHE TEMIIEpaTypbl 3aCThIBAHUS, IUII 4YEro HC-
MOJIB30BaNHCh 2 Trma npucagok tuna CHIIX (CHITX
u CHIIX-1). IIpucagka CHIIX cnennanbsHO pa3pabo-
TaHa U1 Hedrel PecryOmmkn UHTyIIETHS.

[Ipu npoBeieHNH SKCTIEPUMEHTOB PEareHThl BBO-
AT B HE()Th U UCCICIOBAIU JAM3EIbHOC TOIUIMBO U
Ma3yT, OTOHpaeMble U3 He)TH Imocie T00aBICHUS MIPH-
CaJIKH.

3aBHCHMOCTh TEMIIEPATYPHI 3aCTHIBAHUS OT KOJIH-
YecTBa MPUCAIKY IIpuBeieHa B Tabmumax No2 u Ne3.

Tabmuima Ne2
BiinsiHue MpUCAIKH HA TEMIEPATYPY 3aCThIBAHHUSI TH3€JIbHOT0 TOILUINBA
Pacxon mpucaaku, M/ HepTH
1 2 3 4
bes
npu-

Hedu CaaKu - D D D

X X X X X X X X

= = = = = = = =

an an an an an an T an

Q Q Q Q Q Q QO Q

Kapa0Oynakckas -5,0 -8,2 9,2 9,0 -9,9 -9,8 -10,1 -10,4 -11,0
Masro6ekckas -6,4 -11,3 -12,9 -20,3 -13,3 -21,5 -14,0 -24,0 -14,4

Tabmuma Ne3
BiiusiHMe NpucaKu HA TEMIIEPATYPy 3aCThIBaHUs Ky0OBOI0 OCTaTKAa
Pacxonx npucanku, mi/n HeQTH
1 2 3 4
bes
Hedrmn MIPHUCAIKH - - - -
X X X X X X X X
= = = = = = = =
an an an an an an T T
Q Q Q Q Q Q @) @)
Kapa0bymnakckas PU 23 22,7 21,0 220 | 20,4 21,7 19,5 21,0 18,0
Mauro6ekckas P1 24,1 23,3 22,0 229 | 211 21,0 20,6 20,7 20,0

Kak mokaspIBalOT MOJIydeHHbIE IaHHBIE, CIELH-
aJIbHO NMOA0OPaHHbIE ENPECCOPHBIC IPUCAIKH MT03BO-
JSIFOT CHIDKATh TEMIIEPATYPY 3aCThIBAHUSI M TU3EIbHBIX

TOIUIMB M KyOOBBIX OCTaTkoB. KadecTBO IM3EIbHBIX
TOIUIUB C YKa3aHHBIMHU JO0aBKaMH YIOBJIETBOPSET TPe-
oosaunst 'OCT Ha 3uMHEe QU3EIIHLHOE TOIUTHBO.
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.Marac.2008r. ApuakoBa P.J[., CynteiroBa 3.X.,
Vxkaxona JI.4., EBnoeBa A S

5. CoBpeMmeHHbIe TpeOOBaHMS K KayecTBY JH-
3€JbHBIX TOIUIMB M METONBI €r0 yimydieHus. B c6o-
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T'PYIIIIA KPACUTEJIEM JJ151 OKPAILIMBAHUS BOJIOC Y UX BJIIMSIHUE HA 3JI0POBBE
YEJIOBEKA.

Uzhakhova Leila IAkhiaevna
Sultygova Zakhirat KHasanovna
Archakova Raisa Dzhabrailovna

Kitieva Luiza Ibragimovna
Ozdoeva KHava Sultanovna

GROUP OF DYES FOR HAIR PAINTING AND THEIR IMPACT ON HUMAN HEALTH.

Annomauusn

Bce mwi cmpemumcst crnedosamos MO()e, 6lUsAHUEe KOW!OpOlZ ompaosicaem u napukmaxepcKkoe UCKyccmeo. Hzme-
HeHue MoObl 8 C80I0 oqepedb eieyem uaMeHeHue Moovl Ha yeem 60J10C. B uawe epemst d9mo HA0O yuumbosleams, n.K.
MO2Yym B03HUKHYMb HEKOMOPble HeCOOMBEMCEUS, HANPUMED, HEPEOKO NPUXOOUMCS BUOEMb NPUUECKY, XOPOULO
BbINOJIHEHH) 10, C UCNOTIb308AHUEM MOOHBIX ()emaﬂeﬁ, HO Komopas ece-makKku nHe npou3@00um enevyanmienus Kpacu-
6012, nomomy, 4mo 6 3mom 6bzeaem, 6UHoeam yeem, KOInOpblﬁ He omee4daem mpe606an1M MOObL U He coomeem-
cmegyem OyXy camotl MOOeu.
annotation

Abstract

We all strive to follow fashion, whose influence reflects and hairdressing. The change in fashion in turn
entails a change in fashion for hair color. In our time, this must be taken into account, because there may be some
inconsistencies, for example, it is often necessary to see a hairstyle that is well executed, using fashionable details,
but which still does not make an impression beautiful, because in this case, the color that does not meet the fashion

requirements and is not in line with the spirit of the model.

Keywords: dyes, group, color, oxidant, hydrogen peroxide
Knioueeswie cnosa: Kpacumenu, ecpynna, yeem, OKucjiumeib, NepeKucsb eoaopoda

CoBpeMeHHasl TEHJEHLUS B L[BETE - CTPEMIICHHE
K TOJIyYEHHIO Pa3IMYHBIX HaTypalbHBIX OTTEHKOB,
HIoaHcoB. He3aBucuMoO OT TOro, mouemy Kpacsrcs Bo-
JIOCBL: )KEJIaHHE JIU 3TO CKPBITh CEJUHY UIIH Ke IIPOCTO
C JICKOpaTHBHOM LIEJIbI0 — B JIIOOOM Cilyd4ae HeoOXxo-
JUMO CTPEMHUTHCS K CO3AAHUIO €CTECTBEHHBIX TOHOB.

IIprdecka W IBET BOJOC, COOTBETCTBYIOIINE
BETY W (opMe JHIla, MOTICPKUBAIOT WHANBUAYAIIb-
HOCTh 4elOBeKa. I, HapaBHE C OrPOMHBIM MHOXe-
CTBOM HHIMBHIYalbHOCTEH, CYIIECTBYET MHOXKECTBO
BapUAHTOB OCBETJICHUS M OKPAIINBAaHMUS, 3Ty WHIUBHU-

IyallbHOCTh TNOJYEpKUBAIOMIMX. MeHss CTWIb NpHU-
YECKH, MOXKHO MPHUATH K HEOOXOTUMOCTH IOMEHSTH
LIBET, pacroJIOKeHUe OCBETIIEHHBIX npsiaei u T. I1. s
JOCTIDKEHUS Pa3InYHBIX 3()(EKTOB CYIIECTBYIOT He-
KOTOpbIE MPHUEMBI, TOHKOCTH, KOTOPBIH M OTIMYAIOT
HACTOSIIIETO MacTepa, MpodeccroHana OT JUIICTaHTa.

Kpacureau geasiTcsi Ha TPynnbl.

1 rpynna — oGecre4ynBaiofe U OCBETIISIONINE
TpenapaThbl.

TakuMu KpacUTEISIMU MOYKHO BBITTOJIHATD CIICITY-
[OIME OTEpaIMH: OCBETIIEHHE BOJOC — H3MEHECHHE
nBera BoJioc Ha 1-2 ToHa. OOecuBeurBaHHE BOJIOC -
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MOJIHOE pa3pylieHue (pacTBOpPEHHUE) MUTMEHTa BOJIOC,
B pe3ysbTaTe 4ero, BOJIOCH MPUOOPETAIOT 1IBET OJIOH-
JIUH MOJTrOTOBKA BOJIOC K OKPAIIMBAHUIO - MIPOTPaBKa
CEe/IbIX BOJIOC M TEMHBIX BOJIOC JUIS JajbHEHIero uc-
MOJb30BAHUS CBETNBIX Kpacurenel. Ilepen Hanece-
HHEM OCBETJIAIOLIETO COCTaBa CIEAYET NPOBECTU TECT
KO>KH Ha YyBCTBUTEIBHOCTD, KOTOPBIN MPOBOAUTCS TaK
JKe, KaK MMPH OKpAIlUBaHWHM XUMHYECKUMH KPacUTe-
JSIMH.

11 rpynma kpacuteneii — camas OoibImas
Tpymma.

XUMHUECKUE KPAaCUTEIH 3TOM IpyNIbl COCTOST
U3 IBYX KOMIIOHEHTOB: KPAacKH U OKUCIUTENS (OKCHU-
JIaHTa WIK NepeKucu Bogopoaa). OKUCINTENb WK Tie-
PEKHUCh BOAOPOJA OCBETJIAET MUIMEHT BOJIOC, TEM Ca-
MBIM TOATOTAaBIMBAs UX AN OKpAIIMBAaHUS HCKYC-
CTBEHHBIM NHUIMEHTOM. Bce XMMMUecKHe KpacUTeIH
CTOMKHE, HE CMBIBAIOTCA, MPUIAIOT BOJIOCAM Pa3iIny-
HBIE OTTEHKH U LIBETA, 3aKPAIINBAIOT CEAUHY.

111 rpynna kpacureeii - BpeMeHHBIC (TOHUPY-
IOIINE) KPACHTEIH.

BpemeHHBIE kpacuTeNH HE COJepkKaT B CBOEM CO-
CTaBe MEPEKHCh BOJOPOAA, IOATOMY OKpPAIINBAIOT BO-
JIOCBHI TIOBEPXHOCTHO. Takue KpacuTeau cpeau mapuk-
MaxepoB UMEIOT Ha3BaHUE KPACUTEIH TPETeil TPYIIIbI.
Kpacurenu Tpered rpynmsl He TpeOyroT NpeaBapu-
TEJBHOTO TeCTa Ha aJUIepruio, JEeTKH B NMPUMEHEHHH,
OBICTPO MEHSIOT IIBET HJIM OTTEHOK BOJIOC, NMPHIAIOT
BoJIocaM OJyieck M ympyrocTb. Ho BpeMeHHbIE Kpach-
TENH TaKKe MMEIOT U HEINOCTATOK: KPAacUTENb JIETKO
CMBIBAETCS C MEPBOro pasa ( HEMHOTO JOJIbIIE OH Jiep-
JKUTCA HAa XUMHYECKH 3aBHUTBHIX, OKPAIICHHBIX WU
obeciBeueHHBIX Bojiocax). Kpome Toro, Takue Kpacu-
TEJH JOBOJIBHO MapKue.

1V rpynna kpacurteneil - IpupoOAHBIE KpacH-
TEIu.

IIpupogHble WM €CTECTBEHHBIE KpPACHTEIH
BKJIFOYAIOT B CBOW COCTaB XHY M 0acMy, HO U TPELKUI
opex, TyKOBYIO LIETyXy, 4ail, poManiky u T. 1. Kpacu-
TEJIM PACTUTENIBHOTO IIPOUCXOKICHHS CPEIN MapUKMa-
XEpOB HOCST Ha3BaHHE KPACUTEIS YETBEPTOM TPYIIIbI.
Takue KpacUTENIN HCIOIb3YIOTCS TOJIBKO HA HAaTypallb-
HBIX BOJIOCAX, 1€ OTCYTCTBYIOT CIEIbl XMMHUYECKON
3aBUBKM WJIM Kakoii- 1mbo okpacku. EcTecTBeHHBIE
KpacUTelIn HE HOCAT HHMKAaKoro ymepba Bosocam,
HA000pOT, OHM MPUAAIOT ECTECTBEHHOMY LIBETY BOJIOC
61ecK, MIETKOBUCTOCTD M Pa3IMYHbIE OTTEHKH, Oaro-
Japs CMEIIMBAaHHWIO HEKOTOPHIX IpemapatoB. OCHOB-
HO€ IIPEUMYILECTBO KPACUTENIEH YETBEPTOM IPyMIbl —
COXpaHeHHE KpacHBBIX M 310pOBBIX Bojoc. Ho, He-
CMOTpPSI Ha MHOTHE IIOJIOKUTEIbHBIE KayecTBa, ecTe-
CTBEHHBIM KpacUTEISIM HE YJAeTCsl COXPaHUTb CBOI
HayaJlbHbIA [[BET HA MPOTSKEHUU HECKOJIbKUX HEETb.

Bce xummueckue kpacurenu Ui BOJOC B CBOEM
COCTaBE UMEIOT KOMIIOHEHTHI, II0JTy4aeMble U3 Hedre-
MIPOAYKTOB: MOJOBHUHA BCEX COCTABIIIOIIUX XUMUYE-
CKOTO KpacuTesst JJIsl BOJIOC, HE SIBIISIETCS] aDCOJIIOTHO
Oe3omacHoi 11 Hamero 370poBbs. OHU He JaroT Ta-
PaHTHIO, YTO TIOCIE WCIOJIb30BAHNUA XHUMUYECKON
KpacKu IS BOJIOC HAIIEMY 3/I0POBBIO HUUETO HE OyieT
YTpokaTb. XUMHIECKHE KPACUTENHN IS BOJIOC pas3py-
IIAI0T BOJOCSIHYIO JIYKOBHILY, YTO BIIOCIIECICTBUH NPH-
BOJUT K BBINAJICHNIO BoJoC. Ellle OMHNM HETaTHBHBIM
MIPOSIBIICHUEM TTOCIIE KOHTAKTa KOXKH T'OJIOBBI M BOJIOC C
XMMHYECKMMHU KpacUTeIsIMU CTaHOBUTCS alIeprus.
3ya, BBICHIIAHUA Ha KOXKeE, IIENyIIEHHEe — BOT CaMble
pacnpocTpaHeHHbIe NposABIeHus auieprud. Ho ato He
caMoe CTPAIIHOE, YTO MOXKET CIIY4YHUThCS, B HEKOTOPBIX
Cllydasix MOXKeT MpoHu30iTH oTek KBUHKe U Toraa nox
yrpo30il He TOJBKO 37J0POBbE, HO M JKU3Hb UEIOBEKa.
MHoOTrHe >XEHIIMHBI NPOCTO HE IyMaroT 00 3TOM, U
JIMIIb CIYCTS TOABI HAYMHAIOT HEAOYMEBATh, OT YETrO
pas3BHBaNOCh 3a00eBanme. Hamm opranusm uUTak moiy-
YaeT MHOTO HETaTUBHOTO BO3ACHCTBHUS — CTPECCHI, IIO-
Xasg DKOJOTHS, OTCYTCTBHE HArpy3oK, HE3I0poBas
numa. Hy»Ho HauaTh ¢ MaJjioro, 0TKa3aThCsl OT XUMU-
YeCcKOTro BO3JEHCTBUSA KpacOK Ha HAIly IOJIOBY U Balll
opranusM OyneT BaM OJarogapeH.

IToxBons UTOT BceMy CKa3aHHOMY, MOXKHO C ITOJI-
HBIM Ha TO OCHOBaHHE CKa3aTb, YTO OKpAIINBAaHHE BO-
JIOC, 0COOEHHO €CITM ATHM 3aHMMAaeTCsl TPpOoQeccCHoHal,
SIBISIETCSL OJJTHAM M3 Ba)KHEHIMX Pa3ZeloB MapHUKMa-
Xepckoro uckyccrBa. IIpu BbIOOpe XMMHYECKHX HIH
HaTypaJIbHBIX KpacuTelnedl He 3a0bIBaiiTe, B IEpBYIO
odepelnb O TOCHEICTBUSIX MX Bo3jeiicTBus. Baxuo
TIOMHHTB, YTO MOCJIEACTBHS MCIOJIB30BAHUS XUMHUE-
CKMX KpacuTelel Il BOJIOC MOTYT CTaTh HeoOparu-
MBIMH pa3 ¥ HaBCETJa.

CnucoK MCN0JIb30BAHHOM JIMTepaTyphl

1. Awnwmkunar W.IO. DHunukionenus mapukma-
xepckoro uckycctsa M., BEUE, 2000 546 c.

2. Jlopodeera C.B. CoBpeMeHHbBIC TEXHOJIOTHU
TOHMpOBaHUS U KosoHupoBaHus. M., AI'AT,2001.
138c.

3. IerpoBckas B.A. Ilapukmaxepckoe HCKYC-
CTBO — Ypoku MactepcTBa M. «Anenant» 2001 224 c.

4. Kypuan «HAAR» 3a 2000-2002r.

5. XKypnan «Bomnocsi» 3a 2000-2002r.

6. VYxaxosa JI.SJ. ,CynreiroBa 3.X., ApuakoBa
P.J., Kuruesa JL.W. Hayuynas nuckyccusi: ”HHOBaLlUU
B coBpeMeHHOM Mmupe.Nell. AxcopOrus mHIEBHIX
KpacuTelnel W3 pacTBOpax Ha TBEPABIX aJCOpOEHTax.
2016. C.13-17

7. ApuaxoBa P.J] ,Vxkaxosa JI.A. ,CynteiroBa
3.X.,., Kuruesa JLU. BecTHUK COBpeMEHHOW HayKu
Ne2. INonyuenne kpacuteneil (eHMIA30CAUTUIMIOBON
kucyotsl 2017.



58 CHEMICAL SCIENCES/ «COLLOQUIUM=JOURNAL »# 2(13).2018

Mypaoos M.M.

T'yceitnoea U.T.

TI'amamoe M.M.

Azaee A.A.

Cymeaumckuil I'ocyoapcmeennwiil Ynusepcumem

SJIEKTPOXUMHNYECKOE XJIOPUPOBAHUE M-KPE30JIA B COJITHOKNCJIOM PACTBOPE

Muradov M.M.
Guseynova 1.G.
Gatamov M.M.

Agayev A A.

Sumgait State University

THE ELECTROCHEMICAL CHLORINATION OF M-CREZOL IN HYDROCHLORIC ACID
SOLUTION

Annomauus.

IIposedennvie onvlmuvl NOKA3AU, YMO HA XIOPUPOBAHUE M-KPE30a 05l NOJYUEHUsE MOHOXIOP3AMEUeHHbIX
NPOU3BOOHBIX HA 8bIXOO NPOOYKMA GIUAIOM. KOHYEHMPAYUsl CONAHOU KUCIOMbL, MEeMRepamypad 1eKmpoiuma,
HIOMHOCMb MOKA U cpeda nposooumoli peakyuu. Tpedoyemuie konyenmpayuu 15-30% xnopucmozo 6odopoda 06-
Jlecuarom vloeneHue aKkmusHo20 Xaopa, npucymemesue kamaiusamopa cnocoocmeayem oopaszosanuro SO2Cl; 6
mazkux yenosusax. C yenvio usbedxcanue nob6ouHbx NPOOYKMOS 6 0053amenbHOM NopaoKe meepoo KOHMPOAUpY-

FOMCA YCL08Us peakyuu, ymodwl obecneuums npogedeHrie npoyecca 8 welounou cpede pH > 7.

Abstract.

The conducted experiments showed, that on the chlorination of m-cresol for obtaining monochlorosubstituted
derivatives affect at the yield of the product: concentration of hydrochloric acid, electrolyte temperature, current

density and reaction medium.

The required concentrations of 15-30 % hydrogen chloride facilitate the release of active chlorine, the pres-
ence of the catalyst promotes formation SO,Cl, under mild conditions. For the purpose of beating by products
without fail, the reaction conditions must necessarily be strictly controlled that to ensure the process is carried

out in the alkaline medium pH >7.

Knrouesasn cnoea. M-Kpe30J1, DNEKMPOXUMUUECKO20 CURMES, XIOPpAPOMAMULECKUX CO@()MH@HMMV, a/lKu]l(i)eHOJl,

INEKMPOXUMUUECKO2O0 XTOPUPOBAHUAL.

Key words: m-cresol, electrochemical synthesis, chloroaromatic compounds, alkylphenol, electrochemical

Chlorination.

OpHUM U3 aKTyaJIbHBIX HalpaBIEHUH INEKTPOXHU-
MHYECKOTO CHHTE3a OPTaHUYCCKUX COCAUHCHHUN SIBIIS-
€TCs MOJIyYCHHE XJIOPIPOU3BOIHBIX apOMATHYCCKHX
yraeBoaopooB. CriocoObl MOMyYeHUsT XJI0papoMaTH-
YECKUX COCAUHEHUH, KOTOPhIE MPUMEHSIOTCS B HACTO-
slIee BpeMsi B XUMHUYECKO# MPOMBIIICHHOCTH, OCHO-
BaHBI TJIABHBIM 00pa30M Ha B3aUMOJICHCTBUU MOJICKY-
JISIPHOTO xJIopa c COOTBETCTBYIOIUMHU
apoOMaTHYECKUMHU coeiuHeHusiMu [ 1-2].

AHAIU3bI TUTEPATYPHBIX UCTOYHUKOB TTOKA3aIH,
YTO MPOLIECC XJIOPUPOBAHHUS AKUIIPEHOIIOB C MOJTyde-

HHEM MOHO- M JM3aMEIICHHBIX XJIOPHUPOBAHHBIX IPO-
JYKTOB B O€H30JILHOM KOJIbLIE B AJIEKTPOXHUMHUYECKON
cHCTEMe, He IPOUCXOIuT [2-4].

B npencraBineHHON paboTe MPOBEAEHO HCCIENO-
BaHHUE NPOLIECcca dIEKTPOXUMHIECKOTO XJIOPUPOBAHHMS
M-Kpe30Jia B IPUCYTCTBUH COJITHOM KHCIIOTBI M CEPHH-
croro anruapuna. B pesynsrare: SO2+Cl.=SO,Cl; 06-
pasyercsi cylb(Qypui XJIOpUa, KOTOPHIH y4acTBYyeT B
Ka4yecTBe XJIOpUpyIoLero areHra. lIporecc mpoBo-
JUTCSI B JIEKTPOXMMHUYECKOH CHCTEME, MPEACTaBIIeH-
HOW Ha puc 1.




«COLLOQUIUM=JOUDNAL»# 2(13).2018 / CHEMICAL SCIENCES 59

_ Bk

Te(360 [

Puc. 1. Dnexmpoxumuueckas ycmanogka 071 X10pUPOBAHUsL M-KPe30Id.
1-pybawxka, 2—anood, 3—kamoo, 4-kpan, 5—xonoounvhuk, 6—6opouka, 7- mewanka, 8-mepmocmam,
9—koumaxmmuutil, mepmomemp, 10-nocyoa ons pacmeopa KJ.

OKCITEPUMEHTAJIbBHAS YACTD

Peaxmyst XJI0pupOBaHUS OCYIIECTBIAIACH B CTEK-
JSTHHOM HWJIMHIPUYECKOM 3JIEKTPOJIH3epe, CHAOXKeH-
HOM TEpPMOCTaTOM, WCTOYHHKOM IIUTAHUS ITOCTOSH-
HOTO TOKa, TPa)UTOBBIMH 3JIEKTPOJaMH, OOpAaTHBIM
XOJIONWIBHAKOM, MEIIAJIKOH, TEPMOMETPOM, Pa3ein-
TEJIbHOW BOPOHKOM. BBIXOASIIMI Ta3 U3 3JIEKTPOIH-
3epa mporyckanu yepe3 cocya ¢ pactsopom KJ s
OTIpeieNIeH s He IPOpearupyroIero xjiopa.

B kauecTBe HCXOIHBIX PEareHTOB HCIIONb30BAIH
Cynb(UT HATPUs, COISIHYIO KHCIOTY, M-Kpe30J B pac-
tBOpuTene CCls 1 akTHUBUPOBAHHBIN YTOJb.

1. B nepBoii cTaguu yCTaHOBKY 3arpyskajiid pac-
CUNTAHHBIM KOJIMYECTBOM PacTBOpa CyJb(puTa HATPUS
1 15-30%-Ho¥ COSTHOM KHCIOTHI B SKBUMOJISIPHOM CO-
OTHOIIEHHH |:2 COOTBETCTBEHHO. PeaknnoHHyto cMech
TepmocTaTupoBaiy 10 40-50 °C, BKIOUany MeIanky
1 HaOIIOAM 3a XOJIOM IpoTeKatomeil peakmuu. [1pu
3TOM MPOUCXOANIA PeakLus ¢ noisydernemM SO;

Na,SO3 + 2HCI= 2NaCl + SO, +H,0

|
CH,

PE3VJIbTATHI ITPOBEAEHHBIX OITBITOB

[Iporekanne peaknuu 3aMenieHus] B OEH30JIbHOM
KOJIbLI€ B OCHOBHOM 3aBHCHUT OT KOJINYECTBA T€HEPUPO-
BAHHOTO XJIOpa, CEPHUCTOTO aHTUAPUJIA U OT yCIOBUM
peakiu. M3ydyeHo BIMsSHHE KOHIICHTPAIMU COJISHOMN
KHUCJIOTBI, TEMIIEPATYPbI 3JIEKTPOJIUTA, aHOJHOM ILIIOT-
HOCTH TOKa, MPOJIOJKUTEIIBHOCTH PEaKLUU U COOTHO-
LICHUE PEAreHTOB.

[Ipu npoBeneHnn XJI0pUpPOBaHUs M-Kpe30Jia C UC-
MOJIb30BAHUEM COJISTHOM KUCIIOTHI HU3KOM KOHUEHTpa-
UM 9acTh TOKAa PacXoJyeTcs Ha oOpa3oBaHUE XJIOpa-
TOB, U SIBJSIETCS] MIPUYHUHON YMEHBILEHHUSI BBIXOJA MO
TOKY XJOPHPOU3BOAHBIX M-Kpe30Jja. 3aBUCUMOCTb BbI-

ITocne mogaum Toka B pe3ynbTaTe Mpolecca 1eK-
tpormza HCl nomydaercst MOJIEKYISIpHBIH XJI0OP, KOTO-
pBIIl B IPUCYTCTBHN KaTaJIM3aTOpa aKTHBHPOBAHHOTO
yriist Berynaet B peakuuio ¢ SO, u oopasyercst SO2Cly.
OpnHaxo, B pe3yJpTaTe JaHHOW PEAKLMH MOJTYYECHHBII
NaCl Takxe moaBepraeTcsi 3JIEKTPOJIU3Y BCICICTBHE
4ero cpefa CTaHOBUTCA OCHOBHOM (pH>7), uTo o4eHb
Ba)KHO JUTS CPEIbl XJIOPUPOBAHMS M-KpPE30Jia B MOHO3a-
MEILCHHOM HalpaBlICHUM.

II. ITocne nosydyeHus: B NEKTPOXUMUYECKOMN CH-
creme SO.Cl; B peaximoHHy0 cMech H00aBiIsIEM M-
kpe3on B pactBoputesie CCly

W3BecTHO, uTo 3amecturenu —CHs, obmagaromnue
+J-ahdexTom cnabo, a -OH cuinbHO aKTHBHPYIOT OEH-
30JIbHOE KOJIBLIO M OPHUEHTHPYIOT BCTYIUIEHHE Tallo-
reHa B opTa - (2) u mapa — (4) moxoxeHus KoJbia [2].
[MosTomy, noyuennsiii SO2Cl, B anekTpoxuMuyeckoit
CHCTEME BCTYIAET B PEAKIHIO C M-KPE30JI0M M IPUBO-
JWT K 00pa3oBaHuio 4-XJ0p,3-MeTHI (heHOJIa C BBIXO-
oM ~ 75%.

cl
|
@—OH +50,Cl, —»CI—Q OH+ u—@— OH+ SO, + HCI

|
CH,

xoja 1o Toky (1) u no BemecTBy (2) IPOAYKTOB XJIO-
PHUpOBaHMSA M-Kpe30J1a OT KOHIIEHTPAIIH COISTHOM KUC-
JIOTHI TIpeZicTaBiIeHa Ha puc 2. Kak crnenyer U3 1aHHBIX
TIPU KOHIIEHTPAIIUU COJITHOM KHCIOTHI HUXe 15% BBI-
XOJ[ IO TOKY U IO BEIIECTBY MPOAYKTa XJIOPHPOBAHUS
M-Kpe30J1a CHIDKAETCS, TaK KaK HapsAy C BBIACICHHEM
XJIOpa MMPOUCXOAUT TeHEPAIHs KHCIOPO/a.

IIpu 04eHb HU3KKUX KOHLIEHTPALUSAX COJITHOM KUC-
JIOTHI Ipeo0IaaeT peakust 00pa3oBaHuUsI MOJIEKYJISIp-
HOTO KHCJIOPOJia, KOTOPHIH OOBIYHO pacxojyercs Ha
oKkwucIiieHHe rpaguroro anona. Ha anekrpoxumnuieckue
MIPOLIECCHl XJOPUPOBAaHUSI M-Kpe30Jla CYLIECTBEHHOE
BIIMSIHHUE OKa3bIBAaeT TeMIlepaTypa saexkrponura. [lomy-
YEHHBIE PE3YJIBTATHI ONBITOB MPECTABICHBI HAa PHC.3.
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Puc.2. 3asucumocmo 6vixooa no moxy (I) u no éewgecmsy (2) npodyxma xnopupoganus M-Kpe3oia om
xonyenmpayuu coasnoti kuciomul (Cuci = 5-35%). Anoo-zpagum; nromuocms moxa 15 A/om?; memnepamypa
50 °C.

OnTuManbHBIM TEMIIEPATYPHBIM HHTEPBAIOM IS
JAHHOTO Hpoliecca XJI0pupoBanus asnsercs 40-50 °C.
C menpio ompeseNneHnsl MaKCUMaJIbHOM MPOH3BO-
JUTEIFHOCTH TIpoIiecca OBUIO HCCIEIOBAHO BIIMSTHHC

A

n, %

100
80

IUTOTHOCTH TOKa Ha BBIXOJ 10 TOKY MPOXYKTa XJIOPH-
pOBaHMs M- Kpe3oia Ha rpaduTOBOM 3JeKTpope. M-
kpe3oun O6panu B 10%-HoM H30BITKE, TeMIIepaTypa pac-
tBOpa 6b11a 50 °C, a KOHLEHTpaLKs COMAHOM KUCIOTBI
15 %.

60 /ﬂ\o\@\

v

20 40 60 80 100 T,°C
Puc.3 3asucumocmo 6b1x00a no moky npoOyKma Xaopuposanus M-Kpe3ona om memnepamypul. Anoo-epagum;
ITnomuocmo moka 15 A/0m2, Crci = 15 0 %.

3aBHCHMOCTh BBIXOJIOB MO TOKY IMPOAYKTOB PeaK-
IIUH XJIOPUPOBAHMS M-KPE30Jia IPEACTaBICHBI Ha PHUC
4,

[TonmxeHne TemmepaTrypbl NPHUBOIUT K CHHXKE-
HUIO COZIepKaHus Xj1opa BeTynusiero ¢ SO, a Takxke
CYLIECTBEHHOE 3HAYEHHUE UMEET PACTBOPUMOCTBH XJIOpa
u cepuucroro anruapuna B CCls, koTopast CHUKaeTcst
C TMOBBIIIEHUEM TEMIEPATYPBI.

Taxum 06pa3om, IIPOBEICHHBIE ONBITH OKA3aJIH,
YTO Ha XJIOPUPOBAHHE M-KPe30Jia AJIs OyYSHUSI MO-
HOXJIOp3aMeIIEeHHBIX MPOW3BOJHBIX Ha BBIXOJ IIPO-
JTyKTa BIUSIOT: KOHIIEHTPAIHUS COJISTHOM KHUCIIOTHI, TEM-
neparypa 3JeKTPOJINTa, TNIOTHOCTh TOKA U cpejia Ipo-
BoaMMOHN peakiuu. TpeOyemble KOHIEHTparuwm 15-

30% XJIOpUCTOTO BOJIOPO/1a OOJIETHAIOT BBIICTICHHE aK-
THBHOTO XJIOpa, MPUCYTCTBUE KaTajlu3aTopa CII0CO0-
crByeT obpasoBanuio SO.Cly B markux ycmosusix. C
LeNTbE0 M30eXKaHne MOOOYHBIX IPOAYKTOB B 003aTeNb-
HOM TIOPSIAKE TBEPIO KOHTPOJIUPYIOTCS YCIIOBUS peak-
1I1H, 4YTOOBI 00ECIeYnTh POBEIECHHUE Tpoliecca B IIe-
noyHO# cpene pH > 7.

Y CTaHOBIICHO, YTO MaKCUMaJIbHBIH BBIXOJ ILIeje-
BOTO MPOJyKTa B OCHOBHOM IPOMCXOAUT TIPH IIOTHO-
cTH ToKa, 10-15 A/nm2.

DJIEeKTPOXUMUYECKUH IPOLIECC XJIOPUPOBAHHUS M-
Kpe€30J1a ABJIACTCA DKOJOTHYCCKN YUCTBIM, T.K KOJIMYEC-
CTBO MOJIYYCHUA MMOOOYHBIX BPCAHBIX BCUICCTB 3HAYN-
TENbHO CHIDKACTCS.
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Puc.4. 3asucumocmo 6v1x00a no MoKy npooyKkma XI0puposaHus M-Kpe3oaa om HIOMHOCmu moxa, AHoo-
epagpum, memnepamypa 50 °C, Cpci= 15 %.

Takum o0OpazoM, Il AaHHOTO IIpoIecca OITH-
MaJIbHBIM YCIIOBHEM SBIISCTCS: KOHIEHTpaLMs COJIf-
HOI KucaoThl 15-30%, mioTHOcTh Toka 10-15 A/am?,
temneparypa peakuuu 40-50 °C, B npucyTcTBUM KaTta-
JU3aTOpa aKTHUBUPOBAHHOIO YIVIA M PacTBOPUTENS
CCls, npu pH > 7. IIpu 3TOM BBIXOJ IPOAYKTA COCTAB-
astet 75%.
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STUDY OF THE DURABILITY OF ROOFING MATERIALS BASED ON POLYMER-BITUMEN
COMPOSITIONS

Annomauyus

B Oannoui pabome npugooamcs pe3yibmamovl paciemuo-3KCHepUMEeHmalbHblX UCCie008aHUll 001208e4HO-

cmu nOKpblmMﬁ, BbINOJIHEHHBIX U3 PA3HBIX MamMepualos:

* [ cnou pybepouda PKM-350 no pacnaaenennomy cmexnooumy CII;
*  Hannaensiemviti pynronnviii mamepuan "kpynam” mapxu CT 3,5(B) no osym cnosim pybepoudoa PKM-350

Ha GUMYMHOU Macmuxe.
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B oannom uccnedosanuu namu npueodumc;l p(lC'-lemHO'3KC}’l€puM€HmCUZbeld cnocob NPOCHO3UPOBAHUSL oon-
206€HYHOCMU KPOBEIbHbBIX noprzmuﬁ, 6bINOJIHEHHBIX HA OCHO6€E 6umyMa u nOJluMep6umyMHbzx KOMHOS’ML[ML?. Pac-
uenibl OCHOBAHblL HA NPURYUNE CYMMUPOBAHUS Hal’lpﬂDlCeHl/llZ, K020a noo 6030elcmeuem PA3HBIX NPpUYUH UcCnvlmy-

eMblil Mamepuan mepsiem onpeoeienHuyio 000 0oaeoeeunocmu (kpumeputi betinu).

Abstract.

In this paper, we present the results of computational and experimental studies of the durability of coatings

made of different materials:

- 1 layer of roofing paper RCM-350 on molten glasshite SP;

- fused roll material "Krunam" brand CT 3.5 (B) on two layers of ruberoid RCM-350 on bituminous mastic.

In this study, we provide a computational and experimental method for predicting the durability of roofing
coatings made on the basis of bitumen and polymer-bitumen compositions. Calculations are based on the principle
of summation of stresses, when, under the influence of various causes, the test material loses a certain proportion

of longevity (Bailey criterion).

Knrouesvie cnosa: Kposenvuviy mamepuanst, pybepoud, npocHO3UPOSAHUs, NOIUMEPOUMYMHbIe KOMNO3U-
Yuu, memMnepamypHulil UHMeEP8al, memMnepamypa,oe@opmayuu, noKpsimus, 001208e4Hocms, Kpumepuil Betinu,
CMPYKMYPHO-PeOI02UYeCKUe KOHCMAHMbL, OUMYM, ROIUMEPOUMYM, CROCOD.

Key words: Roofing materials, roofing material, forecasting, polymer composition, temperature range, tem-
perature, deformation, coatings, durability, Bailey criterion, structural-rheological constants, bitumen, polymer

bitumen, method.

Bonee coBpeMeHHBI THIPOM3ONIAIOHHBIE Mate-
pHanbl Ha OCHOBE HOJUMEPOUTYMHBIX KOMITO3MIHH,
KOTOpbIE MO3BOJIMIN PACUIMPHUTH TeMIIEpaTypPHbIN HH-
TepBaJl pabOTOCIOCOOHOCTH 3a CYET IOBBIILICHUS
TEIJIO- U MOPO30CTOMKOCTH U, TaKUM 00pa3oM, obec-
MeYuTh 60JIee BHICOKYIO HAJE)KHOCTh U JOJITOBEYHOCTh
koHcTpykumi[ 1,c.128].,[2,c.131]. Kpome Toro, mo-
6aBKa MOJIMMEPOB, U3MEHS CBOMCTBA OUTYMOB, TT03BO-
JSIET MEXaHU3UPOBATH pabOTY IO YCTPOHCTBY KPOBEJIb,
HarpyuMep, HaIUIaBIsATh, @ HE HAKIIEHBATh KPOBEJILHbIC
Marepuabl, 4YTO 3HaYUTEIHbHO 00JIETYaeT ¥ YIpOIIaeT
pabory[3,c.120].,[4,214 1.,[ 5,¢.27]

IMockonbky Hanbosee pacrpocTpaHEeHHOH IPUIH-
HOW pa3pyIIeHUs] KPOBEIBHBIX MAaTEPHAIOB SBIIICTCS
o0pa3oBaHHe TpealuH BCIEACTBHUE Pa3lIUdHs TeMIIe-
parypHbIX JedopMaluii MOKPHITHS U OCHOBAHUS WU
MOKPOBHOTO CJIOSI U OCHOBBI, ITO3TOMY JJISi CPaBHHU-
TENBHBIX HCCIIEIOBAaHUN BO3HHKAIOIIUX TEMIIEpaTyp-
HBIX HANPSOKEHUH OBIIH NPUHATHI:

- TUZIPOM3OIISIIIMOHHOE TTOKpBITHE N3 Outyma bH-
IV (BH 70/30) -ms pydepounna PKM-350;

- TUJIPOM3OJIIIIHOHHOE TOKPBITHE U3 TOJIMMEpOu-
tymHoro cocrasa (BH 70/30 + 10% comonumepa 3tu-
JIeHa ¢ TIPONMJIIEHOM) - JUIs "KpyHama'.

CpaBHeHHE CTaHIAPTHBIX CBOMCTB PYJIOHHBIX Ma-
TEPHANOB C MOJUMEPOUTYMHOI MMOKPOBHON Maccoi u
pybeponna CBOAMIOCH K OMNPEAETICHHUI0 H3MEHEHHUS
CTPYKTYPHO-PEOIOTHIECKHUX U (PU3NKO-MEXAaHUIECKUX
CBOWCTB, B TOM YHCJIe aTMOC(HEPOCTONKOCTH M BOJO-
YCTOMYMBOCTH, M B HUTOTE OMNPEIEISUINCh CPOKH
CITy>KOBI M HaJIe)KHOCTh 3THX MaTepUalIoB.

[MoaroroBka n ucnbITaHKe 00pPa3LOB U PparMeH-
TOB HOKPBITUS NPOBOAMIUCE B cooTBeTcTBUH ¢ 'OCT
2678-97. Marepuaisl pyJIOHHbIE KPOBEJIbHBIE U THAPO-
U30JIIUOHHBIE. MEeTOABI UCIBITAHNH. 3HAUEHUS TeM-
HepaTypHbIX UHTEPBAJIOB AJS UCCIEIOBAHUS ONpene-
JeHsl TyTeM uHTepnoisanud nogaHaeiM  CHull

2.01.01-82 CrpourenpHas KINMATOJIOTHS U Teo(pH-
3uKka. Tak, A r. baky KOJIMYeCcTBO AHEHW B roAy CO
cpeaneit remneparypoit + 40°C cocrasnsier 195, +10-
25°C-125,0°C - 10, , a c rpo3amu - 35-36 nHEiA.

TeMneparypHble HampsOKEHUSI B MOKPBITHAX
OIIPEACIAINCH 10 (HOopMyIIe, TPUMEHAEMOH IS BI3KO-
YIPYTUX Tem:

E, -E;
o, =(a, —a,)-At 7 <o,
E,;+E,(1-e7%)
rae " - koo uuHenT IMHEHHOTO TeMepaTyp-
HOT'O pacuIupeHust VTSt MOKPBITHH,
O um. = 219-107*; 1/rpan;

" (04
O nomium. = 4’3 -10 » /rpan; 0 -K03()pUIEHT

JIUHEHHOTO TEMIIEPAaTypHOTO PACUINPEHUS IJIsI OETOH-

At

4,
HOW CTSDKKH, Oy = 0,1'10 , 1/rpanm; - pa3HOCTh

O

t
temmeparyp; E, =—

y Moaynb ynpyrocru; Ila;
&
3

E. = Oy Ia: 0 — ﬁ
3 =— Moaynb snactuuHoctd, Ila; 0= -
&3 3

Bpems penakcauuu, ¢; Z, HanGoIbIIAs

Tdg/
dt

CTPYKTYpHasl BSI3KOCTb, n

3Ha4yeHUsl CTPYKTYPHO-PEOIOTHYECKUX KOHCTaHT
YCTaHABIMBAINCH B PE3yNbTaTe MCIBITAHUI 00pa3oB
MOKPBITUH ¥ IIOCTPOCHHUS PEOJOTHYECKUX KPUBBIX

(tabm.1).
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Tabmumal
CTPYKTYpPHO-Pe0JI0rnyecKne KOHCTAHTBI
[TokpsiTre 1 (6uTyMm) [ToxpsiTHe 2 (MONUMEPOUTYM)
0
r,C Ey’l'[a 3 a b,c O Ey’Ha 3 a b,c O
1/rpan 1/rpan
+20°C 2,5-10° | 2,18-10° | 4,6-10? 4,3-10° | 5,76-10° | 5,02-10° 1,4-10? 2,95-10*
+10°C 6,3-10% | 5,45-10° | 11,1-10° - 7,9-10° 6,84-10° | 3,39-10? -
0°C 1,55-107 | 1,15-10" | 27,2-10? - 1,41-107 | 1,05-107 8,3-10° -
-10°C 3,9-10" | 2,94-10" | 1,51-10° - 2,59-10” | 1,95-10" | 1,55-10° -
-20°C 9,9-10” | 2,07-10" | 5,7-10* - 3,08-10% | 6,45-10" | 1,74-10° -
I'poza 6,3-10° 6,3-10° | 11,1-10° - 7,9-108 6,84-10° | 3,39-10° -
PacueTbl 3HAa4YeHWI TeMIEpaTYpHBIX HampshKe-
HHH, BOSHUKAIOIIUX B MOKPBITUSX IIPU Pa3HBIX TEMIIe-
patypax MpHBEJCHBI B TaOJHIIC 2.
Tabmuma 2
TemnepaTypHble Hanpsi;KEeHHsI B MOKPBITHIIX
o, o,
Hampsoxenune B MHTEpBaJIe TeMIepatyp, [1a
Tum nokpeITHS +20°C +10°C 0°C -10°C -20°C I'po3a
butym (BH 70/30) 4,86 12,24 21,7 70,24 90,7 62,5
Tomumepbutynm 5,57 7,62 12,5 2,14 43,36 38,17
«KpyHaM»

IIpn pacuere NONTOBEYHOCTH KPOBEJIBHBIX IIO-
KPBITHH OBUIM HCIIOJIB30BaHBI 3KCIIEPUMEHTAJIbHbIC
JTaHHEIC, M3JI0KEHHBIE B padorte [1,c.87] B koTOpOIf HC-

CJICIOBAHBI 3aKOHOMEPHOCTH N3MEHEHHS JI0JITOBEYHO-
CTHU MOJMMEPOUTYMHBIX KOMITIO3UIIUI OT TeMIIEPaTyphI
(8 mrTepBane Temmeparyp +20...-20cC) u mefcTByIO-
[UX HapsOKeHui (Tadu. 3)

Tabmmma 3
J0JaroBe4HOCTh MATEPHAJIOB MPHU ONPeieJIeHHOM TeMIiepaType
o
Tun nokpeiTHas i HMHTEpBaJe TeMueparyp, [1a
+20°C +10°C 0°C -10°C -20°C I'posa

Burym BM 4 (py6epou) 52 44 62 20 11 0,4
TommepouTym 240 280 890 250 76 0,79
«KpyHam»

B ocHOBY pacueTra npUHSATHI JOMYIIEHHS, IPH KO-
TOPBIX TEMIIEpaTypa U HAMPSHKEHUS MEHSIOTCS HETpe-
PBIBHO,- a TIPOIIECC Pa3pyIICHUs HEOOPATUM COTJIACHO
Kkputepuio belnn (MpUHIKIT CyMMHPOBAHUS HAIIpsDKe-
Huit). [lox Bo3melicTBHEM pa3HBIX HANPSHKCHHUN Mate-
pHa KaXIbIH pa3 TepsieT ONpeAeNIeHHYIO OO J0IT0-
BEYHOCTH, U KOT'/la CyMMa JOCTUTaeT €IMHULBI, HACTY-
MIAEeT €r0 Pa3phiB.

Ilocne ompeneneHust 3HaYEHUH JOJITOBEYHOCTH
TTOKPBITHH TTPH Pa3InIHBIX TEMIIEPATypax B 3aBUCUMO-
CTH OT JCHUCTBYIOIINX HANPSDKEHUH Onpeaersuiach 00-
I1ast TOJITOBEYHOCTh MaTEPHUAJIOB 10 (GopMyJIe:

. 100

@)~ p
—1+&+...+5+g
T T, T, T,

rne P, P,...P, npouentnoe conepxanne nueit B

rozy ¢ remneparypoit 1, T,...T ;
T,,T,...T,, JAOJIIOBEYHOCTH MaTepHaa COOTBET-

CTBCHHO IIpU TEMIIEpATypax Tl ,T2 - .Tn .

Paccuntannas mo 3Toil Gopmyne TpOTHO3UpYe-
Masi 10JIFOBEYHOCTh MaTePUAIOB MOKPHITUI AJIS yCIO-
BHii r. baky cocraBuiia:

- niist 6uryma BH4 (py6epouna) - 10,1 rona;

- U1 noauMepouTyma "kpyHam" - 24,7 roxa.

ITonmydeHHble pe3ynbTaThl MO3BOJSIOT CAETAThH
BBIBOJI O MPEANOYTUTETHHOM NPUMEHEHHH IOJIMMEp-
OUTYMHBIX MaTEpHAIOB IPH YCTPOUCTBE KPOBEIBHBIX
MOKpBITUH B I baky
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