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Tatyana V. Provotorova,
Postgraduate,

Nicolay N. Minaev,

MD, Professor,

Institute of Advanced Postgraduate Education N.N. Burdenko,
Voronezh State Medical University

Probiotics Application Prospects in the Treatment of Vaginosis: Long-Term
Effects

Key words: bacterial vaginosis, combination treatment, probiotics, Lactobacillus.

Annotation: to study the comparative efficacy of Lactoginal and Ecofemin used as part of
combination therapy in patients with bacterial vaginosis and to evaluate the efficiency of
Lactoginal monotherapy.

Great importance is currently attached to vaginal diseases, especially caused by
conditionally pathogenic flora, including bacterial vaginosis. The incidence of this pathology is
20 to 80% of all visits to the gynecology outpatient care. Numerous studies have established that
vaginal dysbiosis and infections have a direct impact on the female reproductive function. There
IS an association between bacterial vaginosis and inflammatory diseases of the small pelvis,
chorioamnionitis, spontaneous miscarriages (16,26), non-developing pregnancy, premature birth
(4,7,16,19), chronic fetal hypoxia, weakness and discoordinated labor activity, the development
of metroendometritis, peritonitis, sepsis (2,3,7,12,14,16,23). Equally important is weight
reduction and development of pneumonia in the newborn (3,4,7). In addition, the presence of
bacterial vaginosis reduces the quality of life in women, creating intimate problems and
discomfort in the sexual sphere. Normal vaginal microbiocenosis is represented mainly by
lactobacilli, a small number of anaerobic and aerobic microorganisms that are in the state of
dynamic equilibrium. Number of lactobacilli in a healthy woman is 10'—10® CFU/ml. It is
known that in the vaginal secretion there are several types of lactobacilli (L. acidophillis, L.
casel, L. crispatus, L. gasseri, L. jensenii, L. insers and some others). In the process of life and
disintegration of glycogen these bacteria produce lactic acid, synthesize peroxide, have the
adhesive ability, but the intensity of these purposes is different in different strains. Maintenance
of the colonization resistance is provided by acid-forming function of lactobacilli and ability to
synthesize the hydrogen peroxide.

In the treatment of bacterial vaginosis antibiotics are widely used, however, their use does
not guarantee long-term effect and is often accompanied by the disease recurrences, associated
with the low number of lactobacteria and insufficient activity of normal microbiocenosis
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(1,5,6,8,9,11,13,15,17,18). The current course of bacterial vaginosis as a recurrent disease
creates certain difficulties for its treatment (6,16,17).There are often asymptomatic forms of
bacterial vaginosis, which have as much influence on the reproductive system than as the forms
having obvious clinical presentation (13,14,15,16,25).

Active and unsystematic use of antibiotics in modern medical practice leads to
disturbance of vagina microbiocenosis. Currently, etiology of bacterial vaginosis is not fully
established. However, it is known that the pathogenesis of the disease is associated with the
presence of several microorganisms, with the content of lactic acid bacteria sharply reduced and
the number of anaerobic, aerobic and microaerophilic microorganisms greatly increased. In
bacterial vaginosis such microorganisms as Gardnerella vaginalis, Atopobium vaginae,
Mobiluncus spp., Prevotella spp., Peptostreptococcus spp., Mycoplasma hominis, Ureaplasma
urealiticum, and others, are found. It is established that in bacterial vaginosis pathological
mechanism is associated with the formation of bacterial biofilms, which are colonies of
microorganisms attached to the vaginal epithelium and covering it completely or partially. These
biofilms are often resistant to antibiotic therapy, contribute to the increase of pH and displace
endogenous lactoflora. It is known that lactobacilli can also form useful biofilms, produce
surfactant, synthesize hydroxyl radicals with antibacterial properties. In addition, lactobacilli are
able to adhere to biofilms synthesized by pathogenic agents, while some types of lactobacilli
contribute to the destruction of pathogenic biofilms (10,20,21,22).

Treatment for bacterial vaginosis during pregnancy is complicated due to its recurrent
nature. Recent observations have made physicians to turn to probiotics as a second-line drug
therapy. As a part of complex therapy probiotics may represent one of the alternatives for
bacterial vaginosis treatment. This may be possible due to their ability to destroy biofilms
created by pathogens, maintain the vaginal pH within normal limits (not more than 4.5) and
enable formation of colonization resistance due to lactobacilli within them. The goal of treatment
is not only to eradicate pathogenic microorganisms, but first and foremost, to provide and
maintain long-term normal biocenosis with the help of lactobacilli. LACTOGINAL® is a
tribiotic consisting of three components: prebiotic, Lactobacillus casei rhamnosus spp. 35 in the
form of live culture, and eubiotics (active metabolites) generated in the process of vital activity
of lactobacilli. Lactobacillus casei rhamnosus spp. 35 (24,25) breake down glycogen and
produce lactic acid, which lowers the pH of the vaginal discharge and makes it possible to resist
the reproduction of conditionally pathogenic microorganisms, as well as contributes to the
maintenance and recovery of normobiocenosis. Use of LACTOGINAL® promotes formation of
protective biofilms by lactobacilli, which creates an obstacle for the adhesion of pathogenic
microorganisms. Thus, “bacterial competition” leads to the restoration of normal microflora of
the vagina. In addition, lactobacilli are able to synthesize hydrogen peroxide and other
compounds with bactericidal and bacteriostatic action against pathogenic microbes. It is
established that Lactobacillus casei rhamnosus spp. 35 shows bactericidal activity against
Gardnerella vaginalis, Prevotella bivia and certain strains of Candida albicans.

The purpose of our research is to compare the effectiveness of LACTOGINAL® and
ECOFEMIN® medications in the combined therapy of bacterial vaginosis, as well as to assess
the effectiveness of LACTOGINAL® monotherapy. Unlike LACTOGINAL® tribiotic,
ECOFEMIN® is represented in the form of soluble vaginal capsules containing Lactobacillus
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acidofilus 10%—10° CFU/mI and able to produce hydrogen peroxide. This strain is isolated from
the vaginal microflora of healthy women, lactose is used as a medium.

One of the purposes of the study was to compare the efficiency of preparations
containing various strains of lactobacilli in the therapy of bacterial vaginosis in women of
reproductive age. Special attention is paid to studying long-term results of treatment and
preventing recurrences.

MATERIAL AND METHODS

A total of 92 women aged from 18 to 35 years with confirmed diagnosis of bacterial
vaginosis were involved in the study. Patients included in the study in a random order, were
divided into three groups. The presence of bacterial vaginosis at the time of inclusion in the
study was confirmed by the data of objective inspection and laboratory studies using Amsel
criteria (21), pH-metry (pH > 4.5), revealing "key cells” in smears, and the data of
FEMOFLOR® Real-time PCR test.

Pregnant patients as well as patients with STIs and vulvovaginal candidiasis were
excluded from the study.

The first group consisted of 32 women who used Dalacin 2% vaginal cream followed by
ECOFEMIN therapy, the second group included 30 patients using Dalacin® cream at the first
stage and LACTOGINAL® at the second phase of therapy, the third control group was
composed by the patients receiving LACTOGINAL monotherapy without antibiotics.

In Group 1, Dalacin® 2% cream was used intravaginally in the dose of 100 mg for 7
days, then one capsule of vaginal ECOFEMIN® twice a day for 6 days.

In Group 2, the treatment was carried out with Dalacin® cream intravaginally in the dose
of 100 mg for 7 days, then vaginal LACTOGINAL® with a dose of one capsule in the morning
and one capsule in the evening for 7 days.

In Group 3, the patients received the following treatment: for the first 7 days vaginal
shower with saline was conducted in the morning and in the evening, for the following 7 days
the patients were prescribed one LACTOGINAL ® vaginal capsule twice a day.

To assess the effectiveness of the preparations used, the dynamics of complaints, the
data of objective inspection, pH-metry of vaginal discharge, smear microscopy,
FEMOFLOR® Real-time PCR test immediately after the treatment, in 1 month, 3 months, 6
months after the start of treatment were analyzed. Basic initial values in all three groups were
comparable.

RESULTS AND DISCUSSION

Before the treatment the majority of patients in all the group complained of excessive
foul-smelling discharge (30 (93.75%) in Group 1, 29 (96.66%) in Group 2, 29 (96.66%) in
Group 3), itching and burning sensation in the genitals area were noted in 5 (15.62%), 4
(13.33%), 5 (16.66%) patients in Groups 1, 2, and 3, respectively. Discomfort during sexual
intercourse was observed in 16 cases (50%) in Group 1, in 14 cases (46.66%) in Group 2, and in
15 cases (50%) in Group 3, all had positive Amsel criteria. Examination revealed foul-smelling
grey homogeneous vaginal discharge 30 (93.75%), 29 people (96.66%), 28 (93.33%) patients in
Groups 1, 2, and 3, respectively. Vaginal pH was greater than 4.5 in all patients. (Table 1).
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Table 1. Result of PH-metry in Groups 1,2,3 before treatment, in 1 month, 3 month and 6
months after the start of treatment.

Group 1

pH Before After treatment | In 1 month In 3 month In 6 month
treatment

N 3,8-4,5 0 82 29 19 8

Abs. 0 100 91 59 25

%

Group 2

pH Before After treatment | In 1 month In 3 month In 6 month
treatment

N 3,8-4,5 0 30 30 29 28

Abs. 0 100 100 97 93,3

%

Group 3

pH Before After treatment | In 1 month In 3 month In 6 month
treatment

N 3,8-4,5 0 30 28 24 19
0 100 93 80 63,3

FEMOFLOR® Real-time PCR test found a variety of gram-positive and gram-
negative floras, but no signs of inflammation in patients of all groups were revealed. (Table 2).
Before the treatment, all groups showed a reduction in the number of lactobacilli to 10°—10°
CFU/ml, an increase in the number of Gardnerella vaginalis, Mobiluncus spp., Atopobium vag.,
Candida alb. By the second day, all patients showed the improvement of their health. By the end
of the course of therapy their complaints disappeared, pH-metric indices came to normal in
100% of patients in all three groups. Immediately after the course of treatment, positive results
were received as expected, but it seemed particularly important to measure the duration of
therapeutic effect over a period of 6 months and to assess the treatment methods used, to
determine the risk of recurrence in each group.

Table 2. The results of FEMOFLOR® Real-time PCR test in Groups 1,2,3 before treatment,
after 1 month and 6 months after the start of treatment.

Group 1
Index N bacterium Before treatment In 1 month In 6 month
Lactobacillus 107-10”abs. 18 29 21
% 56,2 90,6 65,6

Gardnerella 0-10° abs. 9 15 22
vaginalis % 28,1 46,9 68,8
Atopobium 0-107 abs. 17 26 28
vaginae % 53,1 81,2 87,5
Mobiluncus + | 0-10% abs. 12 16 23
Corynebacterium % 37,5 50 71,9
Group 2

| Index | N bacterium | Before treatment | In 1 month | In 6 month
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Lactobacillus 10"-10° abs. 7 28 20
% 23,3 93,3 66,6
Gardnerella 0-107 abs. 9 18 24
vaginalis % 30 60 80
Atopobium 0-107 abs. 7 10 23
vaginae % 23,3 33,3 76,6
Mobiluncus + | 0-107 abs. 8 19 27
Corynebacterium | % 26,7 63,3 90
Group 3
Index N bacterium Before treatment In 1 month In 6 month
Lactobacillus 10"-10° abs. 8 28 27
% 26,6 93,3 90
Gardnerella 0-107 abs. 9 24 25
vaginalis % 30 80 83,3
Atopobium 0-107 abs. 4 8 28
vaginae % i8] 26,6 93,3
Mobiluncus + | 0-10% abs. 14 27 27
Corynebacterium | % 46,7 90 90

As seen from Table 2, despite the fact that the primary analysis of lactobacilli with respect to the
norm in Group 1 was almost twice the values of Groups 2 and 3 (Group 1 — 56.2%, Group 2 -
23.3%, Group 3 — 26.6%), the results of treatment in Groups 2 and 3 were higher in relation to
maintaining normoflora, and, which is very important, remained high over the long-term 6-
month follows-up. Group 3 showed the most rapid and steady growth of lactobacilli (after 1
month - 93%, after 6 months - 90% of patients). The data are shown as a bar graph in Fig. 1.

100

90

80

70

6

5

4

3

2

o[
0

in 1 month

o o o o o o

before treatment in 6 month

mgroupl mgroup2 mgroup3

Fig.1. Growth of lactobacilli in Groups 1,2,3 before and after the treatment

Despite the equal initial number of patients with an increased rate of Gardnerella vag.
in all groups, in a month after the start of therapy the result in Groups 2 and 3 was significantly
higher (Group 1 — 46.9%, Group 2 - 60%, Group 3 - 80%), and this positive result was
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maintained over the period of 6 months (in Groups 1 and 2 indices have improved up to 69% and
80% respectively, and in Group 3 this value was 83%), (Fig. 2), that probably has a positive
effect on the prevention of recurrences. Despite the fact that the standard therapy includes
antibacterial therapy or metronidazol, in some cases (intolerance, allergic reaction) antibiotics
have to be discontinued. The research results show that in most cases the LACTOGINAL®
therapy can be effective enough, especially in the prevention of recurrence, provided that the
complete course of therapy (Fig.2) is followed. It is possibly connected with the confirmed in
vitro fact of generation of Lactobacillus casei rhamnosus spp. 35 of Lactocin-160 bacteriocin,
which is active against a number of pathogens in vaginal microflora. According to some
researches, the bactericidal activity of Lactocin is conditioned by Lactocin-induced disturbances
in cell membranes of pathogenic microorganisms, probably due to the formation of pores leading
to ATF leakage (26).

90
80

70

60
50
4
3
2
1
0

before treatment in 1 month in 6 month

o

o

o

o

mgroupl mgroup2 mgroup3

Fig.2. Growth of Gardnerella vaginalis in Groups 1,2,3 before and after the treatment

Although in the primary analysis of Atopobium vag. with respect to the norm the
number of patients with permissible Atopobium vag. level in Group 3 were the smallest
(13.3%), unlike Group 1- 53.1% and Group 2 — 23.3%, the highest result after 6 months was in
Group 3 - 93%.

It should be noted that generally the influence of lactobacillus strains on Atopobium
vag. requires a longer period of time compared to other pathogens. (Fig.3.)
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Fig.3. Growth of Atopobium vaginae in the patients of examined groups before and after the
treatment

Analysis of treatment results concerning quantitative composition of Mobiluncus
(Fig.4.) showed the situation similar to the volume of Gardnerella vag. in all groups: 1 month
after the start of therapy result in Mobiluncus in Groups 2 and 3 was significantly higher (Group
1 - 50%, Group 2 — 63.3 %, Group 3 - 90%), and the result in varying degrees of effectiveness
lasts for 6 months (Group 1 — 71.9% , Group 2 - 90%, Group 3 - 90%) (Table 2), which can be
regarded as a higher result for the prevention of recurrent bacterial vaginosis. This may be
explained by the idea that the treatment of bacterial vaginosis needs combination of the
acidification of the vaginal environment and suppliment of lactobacilli to restore normocenosis
in vagina. Given that LACTOGINAL vaginal capsules consist of products of lactobacilli life,
probably this explains higher results in Groups 2 and 3.

It should be noted that the results obtained can be interpreted only as a tendency to
permanent cure, because there were no statistically significant differences confirmed (P>0,005)
in the groups. However, this study can be considered as a pilot project, aimed at attracting the
specialists’ attention to the development of new alternative treatments for bacterial vaginosis. In
future the arrangement of a large-scale study is possible.

CONCLUSION

The results obtained can be interpreted as an evidence that the use of probiotics in the
treatment for bacterial vaginosis significantly improves the results of treatment and promotes
normalization of vaginal biocenosis. Current researches often assess treatment results obtained
immediately after the therapy. This research set the task to monitor the long-term effect of the
treatment and the opportunity to find ways to minimize the risk of recurrence in the future.
Regarding the different activity of lacto-bacteria (Lactobacillus acidofilus and Lactobacillus
casel rhamnosus spp.), the choice of a probiotic in the complex therapy of bacterial vaginosis
should be determined on the basis of activity of lactobacilli composing the drug.
LACTOGINAL® contains Lactobacillus strains, which are able not only to adhere to vaginal
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epithelium, maintaining the pH of the vaginal discharge, but also, according to some authors,
have direct bactericidal effect on pathogenic microorganisms (24,25).

Thus, administration of LACTOGINAL® as a monotherapy for bacterial vaginosis in

women who cannot use antibiotics widely due to allergic reactions and other conditions seems
very promising and requires further study.

References:

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.

24,

Abramchenko VV, Bashmakova MA, Korkhov VV. Antibiotics in obstetrics and
gynecology. S-Peterburg, SpecLit, 2000; 124-126.

Abramchenko VV. Postpartum endometritis and subinvolution of uterus. S-Peterburg,
"ELBI - SPb", 2008; 228; 11-18.

Aksenova OA. Modern aspects of clinics, diagnostics and treatment of bacterial vaginosis
in women of reproductive age: Autoref...MD. Moscow, 2005; 20.

Amsel R, Totten RA, Spiegel CA. et al. Nonspecific vaginitis Diagnostic criteria and
epidemiologic associtions: Am.J.Med., 1983, Vol. 74 ( 1); 14-22.

Arestova IM, Zanko SN., Rusakevich PS. Genital infections and pregnancy. Moscow,
Medical literature, 2007; 176.

Bacterial vaginosis: edited by EF. Kira. S-Peterburg, "Neva Lux" SPb, 2001; 7-3447.
Bradohaw CS. et al. J. Infect. Dis.,2006, 15; 194; 828-836.

Diseases of the cervix, vagina, and vulva: Clinical lectures: edited by Prilepskaya VN.
Moscow, "MEDpress-inform™, 2005.

Dmitriev GA, Glazko Il. Bacterial vaginosis. Moscow, Publishing house BINOM, 2008;
192.

Prilepskaya VN, Rudakova EB, Kononov AV. Ectopia and cervical erosion. Moscow,
MEDpress-inform, 2002; 95-96,100-102.

Gynecology from puberty to menopause: Practical guide for doctors. Moscow,
MEDpress-inform, 2006.

Kira EF. Bacterial vaginosis. Autoref...MD. S-Peterburg, 1995.

Kira EF. Bacterial vaginosis. S-Peterburg, Publishing house "Neva Lux", 2001.
European standards for the diagnostics and treatment of sexually transmitted infections.
Moscow, Medical literature, 2004; 264.

Evans EG. et al. Eur. j. obstet. Gynecol. Reprod. biol., 1996, vol. 22; 365-371.
Geibdorfer W. et al. J. Clin. Environ., 2003, vol.41, N6; 278.

Infections in obstetrics and gynecology: edited by Makarov OV, Aleshkin VA, Savchenko
TN. Moscow, MEDpress-inform, 2007; 467.

Kudryavtseva LV. et al. Bacterial vaginosis. Manual for doctors. Moscow, 2005; 48.
Manukhin IB. Treat it immediately!: St. Praesens, N 2, 2013; 46-50.

Menard JP, Bretelle F. How can the treatment of bacterial vaginosis be improved to
reduce the rust of preterm delivery?: Women's Health, 2012, Vol. 8, N 5; 491-493.
Obstetrics. Clinical lectures: edited by Makarov OV. Moscow, GEOTAR- Media, 2007;
365.

Obstetrics. Course of lectures: a guidebook: edited by Strizhakov AN, Davidov Al.
Moscow, GEOTAR-Media, 2009; 456.

Outpatient gynecology (clinical lectures): edited by Prilepskaya VN. Moscow,
MEDpress-inform, 2005; 126-135.

Prevention and treatment of miscarriage: edited by Ailamazyan EK. S-Peterburg, "Neva
Lux", 2009; 18-19, 24-28.

13

www.auris—verlaq.de Eastern European Scientific Journal




25. Prilepskaya VN, Bayramova GR. Vulvovaginal candidosis: Clinics, diagnostics,
principles of treatment. Moscow, "GEOTAR-Media", 2010; 45-47.

26. Sara E. Dover et al. Infectious Diseases in Obstetrics and Gynecology, Vol. 2007, Article
ID 78248, 6 pages doi:10.1155/2007/78248

DOI 10.12851/EESJ201503C01ART02

Georgiy G. Valov,

Psychiatrist,

State clinical healthcare institution,
Volgograd regional psychiatric hospital No.1.

On the New Approach Towards the Review of the “Moving” EEG Wave
Phenomena in Adult Healthy Person Using Electroencephalography

Key word: moving EEG wave, spirals EEG wave, alpha rhythm, sleep spindles.

Annotation: It is suggested throughout the whole EEG study, to connect in succession in each
EEG wave all edges and the bottom with a straight line. The angles are to be measured in
degrees. Then simple average difference in degrees is calculated, between the angles, inscribed
at the top into the phase and at the bottom into the antiphase.

BriepBblie, BO3MOXKHOCTh PETHCTPALIMH 3JIEKTPUUECKON aKTUBHOCTH MO3ra Oblila IOKa3aHa
. Peitmonom B 1849r. U.M. CeuenoB B 1982r. ycraHoBHMI (pakT HadM4yUsi PUTMHYECKOM
aKTUBHOCTH Mo3ra y jiarymku. B 1928r. I'anc beprep npou3sBén neppyro 3auch 3JIeKTPUIECKOH
aKTMBHOCTH MO3Ta y 4YeJOBeKa W NPEeIJIOKWI Ha3blBaTh €€ 3neKkTposHiedarorpammoii. B
nocueayomue roasl O30, kak MeToa M3ydeHHs (PYHKIHMOHAIBHOM O0COOEHHOCTH TOJIOBHOTO
MO3ra, u3-3a CBOEH NPOCTOTHI, O€30MaCHOCTH, HE TPeOYIOIMN CephE3HOTO BMEIIATENIhCTBA,
MOJIyYHMJT IIUPOKOE paclpocTpaHEeHHEe BO BcEM MHpe. B Takux o06nacTsx Kak, MeAWIUHA,
ncuxonorusi, Heipodusnonorus (6). Ho, HecMoTps Ha Oojblive AOCTHIKEHUS B 00JacTH
TexHosoruil. [Iporpecc B NOHMMaHUM U OLIEHKE I€HEPUPYEMBIX CUTHAJIOB Ha DI oTBeneHMsIX
HE3HAYUTEIIEH.

VYuéHble pa3HBIX CTpaH JaBHO 3HATU O (HA30BBIX CIABHUrax, MPOUCXOMSAIIMX MEKIY
BosiHaMu DO B pa3iMYHBIX OTBEICHHSX TOJIOBHOI'O MO3ra 4elioBeka, Jlake BBeIU 3TOMY
(dbeHoMeHy crienraabHOe Ha3BaHue ,,aBrkymasics” D21 Bosna (traveling waves). Hecmotps Ha
0O0JIBIIIOE KOJMYECTBO MPOBEAEHHBIX HCCICIOBAHUMN, KaK Y HAC B CTpaHe, TaKk M 3a pyOexoM,
NpUYUHA U PYHKIIMOHATIBHOE 3HAUCHHE TOTO SIBICHHS Hen3BecTHa. Tpaektopus nemwkenus D00
BOJIH [0 TIOBEPXHOCTH TOJIOBHI YEJIOBEKa HenoHsATHa. OJIHU TMOJararT, 4YTO JBHIKCHHE
MPOUCXOJUT OT 3aThUIOYHOHM 00jacTu, 10 JIoOHOM. [Ipyrue, Hao0OpOT, OT JIEBBIX MEPEIHUX
obacTeit Kopbl JI0 MPaBbIX 3aThLIOYHBIX. HesicHa mpupoaa ganHoro siBiieHus. OIHU YBEPSIOT,
YTO MO3T, 3T0 00OBEMHBIN MPOBOJHUK, B KOTOPOM JIBMKYTCS M B3aUMOJICHCTBYIOT MEXIY COOOM
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pasHble TeHepHpyeMmble 4acToThl. Jlpyrue, paccMaTpuBaioT (Da3oBble B3aUMOOTHOILICHUS H
paccornacoBanust Ha D3I, MeXIy pazIuMuHbIMH OOJACTSAMHM MO3ra, KaK OTpaKEeHHE
(U3MOJIOTHUECKON  AeATENIbHOCTH HeHpoHOB. Ho, HecMOTps Ha TNpUMEHSEMBbIE CaMble
COBPEMEHHBIE METOAbI ucciaeaoBaHusd. C UCMONb30BaHUEM YAaCTOTHO-AMILJIUTYAHOIO aHAIM3a U
OJIHOBPEMEHHBIM MPOCIISKUBAHUEM NEPEMEIEeHUs] N0 MOBEPXHOCTH TOJIOBHI anb(a putMa U
BOJIH Jipyrux putMoB D3I. KpocckoppensiuoHHOro koMmbsrotepaoro ananusa (1, p.2),(4, p.3),
(5, p.2). YV yué€HBIX HET €MHOTO MOJX0J]a, KaK K UCCICJOBAHUIO JAHHOTO SBICHUS, TaK U €ro
TpakToBKe. OCTaéTCs MHOTO CIIOPHBIX MOMEHTOB.

B HacTosmeli pabote mpemiaraercsi, CCIeA0BaTh JaHHBINH (EHOMEH ., JIBIDKYILAsICS
O0I BosiHa, 1O HOBOMY. Bo - mepBbIX, B KaXk1yl0 0TOOpaHHYI0 /uid uccienoBanus D3I BoaHy
HeoOxonuMo Brucarh yroi. Caenarb 310 TakuM oOpa3oM. [Ipsmoii muHuel coenuHUTh JaHO (A)
npensiaymed 21 Boanbl ¢ rpedHeM (B) cocenneit. [Janbine rpedens (B), coenuHuts npsMoit
muauer ¢ aaom (C), crnenyromeit IO Boanbl. 3arem aHO (C), COCOUMHHUTH C TOCICIYIONIMM
rpeobnem ([1). Ilomywaercs nBa BhnucanHeix B DODI BONHY yIia, HamnpaBlICHHBIX B
NPOTUBOIIOJIOKHYIO CTOPOHY (X, y). Omun yron (x), BOHCaHHBIA BBepX, B a3y BosHbl (ABC),
npyroi yroan (y), BOMCaHHBIH BHU3, B potuBo(asy Boiubl (BCJ/I). Takoe moctpoeHue yrioB
HY)KHO IIPOM3BECTH MOAPAJ] Ha BCEM NpOTsHKEHMHM u3ydaemoro OOI' oreeneHus. BrnucaHHble
yriel B dase (x) u nporuBodase (y) u3mMepuTh B rpamycax. [loaydeHHbIE OTAETBHO TpayChl
(a3HBIX U POTUBO(A3HBIX YIJIOB, CIOKHUTH MEXKIY COOOH, Ha BCEM MPOTSIKEHUN UCCIEAYEMOTO
O0I oTBeneHus. 3aTeM, NOTYYEHHYIO CYMMY BCEX YIJIOB B Tpajiycax pasJeuTh Ha KOJIMYECTBO
u3yyaembIX yriioB. [lomyduTe NOpPOCTYIO CpeAHIO apHU(PMETHYECKYI0 BEJIWYMHY YIJIOB B
rpajaycax, OTAeNbHO (Da3HBIX U MPOTUBOGA3HBIX. 3aTeM, OT NMPOCTON cpeHel apupMeTHUecKoM
BEJIMYMHBI B rpajycax, (pa3sHbIX YIJIOB, OTHATH MPOCTYIO CPEIHION apu(PMETHUECKYIO BEIUYHHY
B Ipajycax, NpoTUBO(a3HBIX YIIIoB. TO €cTh, NOTYYUTh MPOCTYIO CPEIHIO apu(PMETHUECKYIO
pasHHIly B rpagycax Mexay (a3sHbIMH U MPOTHBO(A3HBIMM yriamMu Bcero usydaemoro I3I
oTBeleHHs. [IpoBeCTH MOCIEOYIONIYI0 MaTeMaTU4YecKyl0 OoOpaboTKy M aHaiMu3 MOJYyYEeHHBIX
pesynbraToB. Puc.- 1.

15
Www.auris-verlaq.de Eastern European Scientific Journal




A

|
y \

\ \
\

A C

Vriel, Bmcadaeie B 991 Bomubl. Puc.- 1.

Perucrpanus snexkrposniedanorpadhuyeckux BOJIH YeJOBEKa ocylecTBisiach Ha 20-
KaHAJIBHOM KOMITBIOTEPHOM 3JIeKTposHIedanorpade ¢ OUnoasipHeiM oTBeneHreM. KannbOpoBka
NPOM3BEJCHa B COOTBETCTBUE C MexayHapoaHbiM craHaaprom 10-20%. Cratuctuueckas
oOpabotka npousBoamnack no boposukoBy B.II., CenernueBy /[. Brrumcnsuacs, mpocras
cpenusisi apudmernyeckass BbIOpaHHbIX BenuuuH (2,3,7). V3mepeHus nUpOM3BOIMINCH B

rpagycax. Beibopka D3I BoJH 1 MCCleq0BaHUs MPOU3BOIMIACh B OTBeAeHusx Fpl-F7, P7-
01, Fp2-F8, P8-02.

Hccnenyemble ObulM pa30oMTHI Ha JBe TIpymmnbl. [1o 3THUYECKUM MOTHBaM CO BceX ObLIH
B3STHI COTJIACHsI Ha IPOBEICHUE UcciIeqoBaHus. B iepBoii rpymmne 66110 oTrobpano 10 Mmyx4uH u
10 xenmuH. B Bo3pacte ot 35 no 45 net. be3 kakux- 1100, COMAaTUYECKNX, HEBPOIOTHUECKUX
WIN TICUXUYeCKHX paccTpoiictB. Ha D3I B naHHOW rpymnie JOMHUHUPOBAN aibha pPUTM C
30HAJILHBIMU OCOOEHHOCTsIMHM. Ha Kak7oro u3 ucneITyeMmbix Obuto otoOpano monpsia no 400
39T BosH, mo 100 D3I BoiH Ha Kaxmoe oTBeAcHHE. BHawane, B otoOpanHbie moapsia D21
BOJIHBI, BOMCBHIBaJICS yroii. [lemamock 310 TakuMm oOpazom. CoenuHsuIM MpsSIMON JTUHHEH Bce
rpebHU U HO, uccieayeMbix D3I BOIH Mexay co00i, Ha MPOTHXKEHUH Beero uzydaemoro 200
orBeaeHus. llomyuanocs mo 100 yrnoB cBepxy u 100 yrmoB cHuzy. 3ateMm, H3MepsUu
UCCIeqyeMble YIJIBI B Tpajycax, Kak Haxonsimuecs BBepxy B ¢ase (X), Tak U BHH3Y B
npotuBodasze (y). [TomydeHHbIe pe3yabTaThl CyMMUpPOBAINCh. OTIEIBHO, BBIYUCIISIIACH TPOCTAs
cpenHsis apudMeTHUecKas pa3HUlla YIJIOB B Tpajaycax, MOCTPOEHHBIX B (haze U B MpOTHBO(dase.
3areM OT MPOCTOH cpeHell apupmMeTHuecKor BeIMYMHbI (Pa3HBIX YIJIOB B rpagycax OTHUMaJach
npocTas cpenHss apupMeTHyecKas BeMYMHA MPOTHBO(A3HBIX YITOB B Ipajaycax, B KaXJIOM
O0I" oTBeeHuN. AHAJIN3 MOJYYEHHBIX JAaHHBIX MOKa3aJl, 3HAYUTEIbHOE YBEJTUUEHUE B Ipajycax
¢da3upix yriaoB Haja npotuBodasHeiMu. B Fpl-F7 orBeaenuu, pasHuma yria B rpamycax,
BIIMCAHHOTO B (pa3y, HaJ yrioMm, BOIUCAHHBIM B poTuBOda3zy, cocraBuia 51.9 rpanycos. B Fp2-
F8, cocraBmsna yxe 61.1 rpagyc. B P8-O2 npeBbiienue ¢a3HbpIX yriioB HaJl NPOTUBO(A3HBIMU
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Obu10 Ha 2.7 rpagyca 6ombiie. B P7-O1. Hao6opot. ®a3Hblil yroy ObUT MEHbIIIE TPOTUBO(A3HOTO
Ha 1.0 rpagyc. To ecTh, OOHApYXEH CIBUT KaXKIOTO MOCIEIYIOIIEro yriia HaJ MpPeblIyIuM.
daznoro Han npotuBodazHeiM. Otcioga nBkymascs DI BoHA Ha MIIOCKOCTH, B JIaHHBIX
Cllydasix 3aru0aercs B CIHpaib BBEpPX, MO YacOBOHW cTpenke. Kak BHAHO W3 TOTYyYECHHBIX
pe3ynpTaToB, camoe Oosbiiee OTKIOHeHHe DOl BONHBI Ha IUIOCKOCTH BBEpPX, B CIHPAIb
Habmoganocek B Fp2-F8 orBenenum.

ITo Takoii ke Meroauke OblIa MOACYMTAHA pPAa3HHULA MEXAY NPOTUBO(AZHBIMH U
(da3HbIMU yriamMu B rpajgycax B COHHbIX BepeTéHax. bbuio BbiOpano 10 sxenmuH u 10 Myx4uH.
Cpennmii Bo3pact, KOTOpbix coctaBun 46 sner. Ha D0I oTBenenusx ¢ukcupoBanachk BTOpas
cragus cHa. C mpucyrctBueM K-koMmriuiekca u XapakTepHoro Tita putma. Ha kaxmoro us
UCTIBITYEMBIX, B COHHBIX BepeTéHax 010 oToOpano, Takxke no 100 33I" Bosn. Koanuectso 33T
BOJIH B COHHBIX BepeTéHax Koisiebanock oT 12 no 18 enunuin. Bouin BBICTPOEHBI yIiibl, BHYTpU
Kaxaou mzydaemoil OOI' BonHbl. 3ateM, usMepens! B rpaaycax. CymmupoBansl. Iloncuurana
npocTast cpefHss apudmernueckas pasHula NpOTUBO(A3HBIX M (Da3HBIX YITIOB B Ipagycax.
[Tocnenyromast MaTemMaTuueckasi 00pabOTKa U aHaIM3 MOJYYSHHBIX JaHHBIX Mokaszan. B Fpl-F7
OTBEJICHUHU KaxJas npoTuBodazHas 31" BolHA COHHOrO BepeTeHa Oblla CMElIeHa BIepes, 1Mo
oTHowEeHMIO K (a3Hol, Ha 3.9 rpanyca. B Fp2-F8 mpotuBodasznas 331" BonHa Obuta Gosbiue
¢aznoit 31" BonHbl Ha 2.4 rpanyca. B T5-O1 pasznuna mexay npotuBodasHoit u ¢asHoit D3I
BOJIHOW cocTaBisiia 3.5 rpagycos. B T6-O2 mpotuBodaznas D3I BoiaHa mpeBajavpoBajia Haj
¢asznoii Ha 3.2 rpagyca. To ect, B cpeaHeM, kaxaas nporuBogdasznas D3I BojaHA B COHHBIX
BepeTéHax oKa3ajlach CMeEIIeHa BIepe U oKa3aiach OoJiblie mpoTuBodasHoi Ha 3.3 rpagyca. To
€CTb, 3aKpy4MBajach Ha MJIOCKOCTH B cupajb BHU3. [IpoTHB yacoBoi CTpeKH.

[IpemyioskeHHast ~ METOAMKAa  OTJIMYAeTCs  MPOCTOTOM,  yAOOCTBOM,  CTpOroi
MaTeMaTH4eckoil  o0ocHOBaHHOCThIO. IIlpumeHeHne e€ B MEIMIIMHE, TCHXOJOTHH,
Heilpodu3uonoru 000OraTUT HAllM 3HaHUS O paboTe TOJOBHOrO Mosra. B pesynbrare
NPOBEAEHHOIO HCCeNoBaHUs OOHapyXeHo, 3akpyunBaHue DODI BOJMHBI B clupaib B anbda
puT™Me U B COHHbIX BepeTéHax. Ecnu, B anpda purme D3I BosiHA 3aKpydyUBaeTCs B CHHpANb
BBEPX I10 YaCOBOM CTPENKE, TO B COHHBIX BEPETEHAX 3aKPYUMBAIOTCS B CIIUPAJIb IIPOTUB YaCOBOM
cTpenky, BHU3. llocnenHue, oTaMyYaroTCs CX0KECTHIO, OHOTUITHOCTBIO, MHANBUIAYAIBHOCTBIO.
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N3yyenue paHHEUBETYIIMX pPACTEHUNM B BECEHHUM IIEpUOJ, KOTOPBIE CTAHOBSTCS
MaJIO3aMETHBIMM B 0oJjiee MO3JHME CpPOKH, SBJSETCA OJHMM U3 BAKHBIX MOMEHTOB B
MOJIHOLEHHOM TO3HAaHUH PACTUTENLHOCTH 000N TEPPUTOPHH.

Becennuii nepuoa B TyBe ¢ HEMOCTOSIHCTBOM TIOTOJHBIX YCIOBHI (pe3KHe CyTOYHBIE
aMILUTUTY/Ibl TEMIIEPATyp BO3/yXa M MOYBBI, YaCThIC 3aMOPO3KH) HEONAroNnpHsTHBI JJIsI POCTa U
pa3BUTHS pacTeHUH. IMEHHO B 3TOT MEPUOJ PacTyT M Pa3BUBAIOTCS PAHHEIBETYINE PACTEHHUS,
KOTOpbIE aJaNTUPOBaHbl K BEreTalul B SKCTPEMAbHBIX YCIOBHSAX cpelbl. BecHa B ycloBHSX
BBICOKOTOpPUH €eIlle CypOBee M CPOKM BEreTallMyd U IBETEHUS OTOJIBUHYTHI Ha Oojiee MO3JHHE
CPOKHM, YeM B HIDKHUX MOscaX. BbUTM MpOBEIECHBI HCCIEAOBAHUS PACTUTEIBHOCTH KiacTepa
«y¥ickuii» pecmyOInKaHCKOTO MPUPOIHOTO mapka « ThiBay.

bonpmoi Bkimang B u3ydeHue ¢uopbl Tepputopun Oacceiina p. Illyit BHec 1.6.H.,
npogeccop Tomckoro rocymapcteHHoro ynuBepcutera A.C. PeBymkuH. Pe3ymbraTsl cBOMX
UCCIIEIOBaHUI YUSHBIH M3JI0KWI B KHUre «BpicokoropHas ¢uopa Anras» (1), roe aBrop mis
¢iops! Oacceiina p. I1lyit HacuuTeiBaet 406 BUIOB BBICHIMX COCYAMCTHIX pacTeHuit u3 169 pomos
u 55 cemeiictB. Ho Bce e 00OOIIAIONIMX KOHKPETHBIX CBEAEHUI O BHJOBOM COCTaBe
PaHHELBETYIIUX PACTEHUH [T 3TOr0 Y4acTKa OTCYTCTBYIOT.

Llenp Hamero ucciefioBaHUs — BbISBIEHHE DPa3HOOOpa3us (IOpbl PaHHEIBETYIIUX
BBICIIMX COCYAUCTBIX pacTeHud knactepa «lllyiickuii» pecnmyOIuKaHCKOTO MPUPOIHOTO Mapka
«Tb1Ba».

Knacrep "llylickuit"  o6pazoBan B 2012 roxy Ha OCHOBAaHMM IOCTAHOBJICHHS
[TpaButenbctBa PecnyOnuku TriBa Ne 149 ot 10 anpens 2014 r. (2), TeppuTOpusi KOTOPOTO
BKJIIIOYaeT B ce0si MpUpPOJIHBIE KOMIUIEKCHI M OOBEKTHI, HMEIOIIUE HKOJOTHYECKYI0 U
ACTETHYECKYI0O LIEHHOCTh, M TMpeIHA3HA4YeHbl JJIs MCIOJb30BaHUS B INPHUPOJOOXPAHHBIX,
IPOCBETUTENIBCKUX U PEKPEAIMOHHBIX LENSX.

OO6mas mmomanp kinactepa 98000 rekrapoB, pacrosio)keH B 3amagHONM 4acTH
Pecnnyonmuku TeiBa Ha cTbike Xxpe6TtoB Illammansckoro u Ilaran-1llubery u oxBaTbIBaeT
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BepxoBbe p. Ly, a Takxke OacceiiHbl ee MpaBOOEPEKHBIX MPUTOKOB Y3yH-XeM, Cailbir-Xem,
Maranatsl, [Jycryr-Xem (puc. 1). B 3T0it yacTi aGCcOMOTHBIE BBICOTBHI JOCTUTAIOT 3577 M Haj
yM. (r. Mynxymuk), a Bomopazzaenbhbie rpeOHu 10 3000-3200 m. Penped — tunmuso
BBIPQXKCHHBIA aJbIIUNUCKUN. B MCTOKaX pexk MMEIOTCS JIEAHUYKH, TIOBCIOJy — MHOTOUHCIICHHBIC
cHE)KHUKU. CKIOHBI XpeOTOB KPYThl, MECTAMU OTBECHBI, U3PE3aHbl OIPOMHBIMH KapaMH, JOJIUHBI
UMEIOT TPOTOBBIN XapaKTep.

Puc. 1. Knacrep «Illyiickuii» na kapre Pecry6muku ToiBa (0O03rauena KpacHotl 36e3004K0il) M KIIFOYEBBIE TOYKU
Ha KapTe KiacTepa, I/ie POu3BoauIIcs c6op Marepuana (0603HaueHbl Hceamblmu mpey2oibHUKAMIL)

brnaronapss pacnoJiokeHHI0O B LEHTpe A3HMATCKOTO MaTepuKa KIUMaT TEPPUTOPHH
KJIacTepa sIBIIIETCS PE3KO KOHTHHEHTAIbHBIA. AOCOIIOTHAsS BBICOTa MECTHOCTH, CTEICHb
W30JIMPOBAHHOCTH, OPHEHTUPOBKA TOPHBIX XpPEOTOB MO OTHOUICHWIO K HECYIIUM BIary
BO3MYIIHBIM TEYCHHSIM, OSKCIO3MIMS CKIOHOB, XapakKTep MOACTUIAIONICH MOBEPXHOCTU
00ycIaBIMBaeT MUKPOKIMMATHYECKHE OCOOCHHOCTH .

Jlist TeppUTOpUM y4acTKa MOXKHO BBIJCIUTH JBa BEPTUKAIBHBIX KIMMATHYECKHX MOsCa!
CpeHETOPHBINA U BHICOKOTOPHBIN. [losic cpenneroppst BbLaensieTcs B npezenax Beicot ot 1000-
1250 no 1900-2000 M u B menom ajsi HETO XapakTepHBI OoJiee MsATKasi 3uMa 1 00Jiee MPOoXIaTHOe
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7eTo, OoJiplIee KOJIMYECTBO OCAIKOB, OT 3TOT0 YacTO HaOJroAaeTcss 00ayHas Moroia U BeICOKAs
BiIaXXHOCTh. J{i1st mosica Beicokoropuii (Beimie 2000 M) XapakTepeH MOJISPHBIA KIMMaT C OYCHb
POJOJDKUTETFHON XOJIOAHOW 3MMOM M OY€Hb KOPOTKMM XOJOAHBIM JieToM. OHa oTiaudaercs
YCTOMUYMBBIMM HU3KHMHU TEMIIEPATypaMH, MOCKOJIBKY MOSC PACHIOJIOKEH B OCHOBHOM BBIIIE CIIOS
TeMIiepaTypHoi uaBepcuu (3).

Crnenm@ukol MOYBEHHOTO TIOKPOBA SBIISIETCS YETKO BBIPAKCHHAs BEPTUKAJIbHAs
MOSICHOCTh. B J1lecHOM mosice pacmpoCTpaHEHbl T'OPHO-TAeKHbIE JCPHOBBIE HEOIOA30JICHHBIC
NIEPErHOIHbIE U KUCTIBIE TTOYBHI, a B J0JIMHAX PEK — aJUTIOBHAIbHO-TOPHO-TACKHBIE IIEPETHOMHBIC
KHUCJIBIE  HEOIO/30JICHHbIE CE30HHOMEP3JIOTHBIE WM  TaeKHO-TOPPSIHUCTO-IEPErHOMHbIE
rJIeeBble MEP3JIOTHBIC MOYBHI. B mepexoaHoil moioce OT jeca K CTEeNH TOPHbIE JIEPHOBBIC
HEOTIO/130JICHHBIE TOYBBl COYETAIOTCS C TOPHBIMM YEPHO3EMaMU M KAIITAHOBBIMU IOYBAMH.
Bbime rpanumbl sieca  npeoOiagaroT TOPHO-TYHAPOBBIE TPUMHUTHBHBIE —(pparMeHTapHbIE
KaMEHHCThIE U TOPHO-TYH/IPOBBIE TUITNYHBIEC TOYBHI.

[To cxeme reobGoranuyeckoro paiioHupoBanusi TyBel (4) TeppuTOpHs Kiactepa
OTHOCHUTCSI K BepxHexeMYHMKCKOMY JHCTBEHHHYHOMY OCTENHEHHOMY TFOPHO-TYHIPOBOMY
OKpyry. Bplaensroorcs CTEnHOW, JIECHOW M BBICOKOTOPHBIA  THIIBI  PAaCTUTEIBHOCTH,
JOMUHHUPYIOILIYIO POJIb UTPAET BEICOKOTOPHBIN MOSC MPU MEHBIIEM Y4aCTHH JIECOB U CTEIEH.

CrenHOM mMOSIC TpeACTaBICH TOPHBIMM CTEMsMU KpHoduiabHOro obnuka. Hlupoxo
pacnpoCcTpaHeHbl Pa3HOTPABHO-MEINKOICpHOBUHHO3IaKoBbIe (ToHKOHOTOBBIE — KOoeleria altaica,
MATIIMKOBBIC — P0a attenuata), rparakantoBoocTposionounukoBbie (Oxytropis tragacanthoides),
noJIbIHHO-371aKoBbIe (Artemisia depauperata, Poa attenuata, Festuca ovina, Avenula hookeri u
1p. ) meTpoUTHOTO BapraHTa, KOTOPbIe MoaHUMaroTcs 10 BbhicoThl 2600-2800 M 1 oOoraiieHb
BBICOKOTOPHBIMU BUIAMU.

JlecHo#l TmoOsic TpeACTaBiIeH B OCHOBHOM JIMCTBEHHHYHUKAMH U KEIPOBHUKAMHU.
Haubosiee dYacTo BCTpeyaroTCs acCOLMAIMM: Pa3HOTPABHO-3€JIEHOMOIIHBIE, 3€JI€HOMOIIIHO-
OpyCHHYHBIE, Ha BEPXHUX pyOexax peAuHbl JHUCTBEHHUYHHKOB 0aJaHOBO-IIMKIINEBO-
OpyCHHYHBIE C KEPOM.

BbiCOKOTOpHBIM ~ TOSIC  MpeACTaBie€H  TOPHBIMH  TYHIpaMH,  (parMeHTapHO
HU3KOTPAaBHBIMU aJbIUACKUMU U CyOaNbIOUICKMM JiyramMH. boiblloe 3HaueHHE HMMEIOT
oBcsuuiieBble (Festuca ovina, F. kryloviana), koGpesueBbiec (Kobresia simpliciuscula, K.
sibirica, K. myosuroides), MOXOBO-JIHMIIAHHUKOBbIC W IEOHUCTO-THINIAHHUKOBBIC TYHJPHI.
Menee pacrnpocTpaHeHbl €pPHUKM M E€PHUKOBBIE TYHIpbl. HamMu oOTMeueHBl MOXOBO-
JUIIAHHUKOBO-€PHUKOBBIE M MOXOBO-JIMIIAHHWKOBO-ApUaZoBble  TyHApbl. Illupoko
pa3sHOOOpa3HO IMpEJCTaBiIeHAa ICUXPONETPOPHUTHAS PACTUTEIBHOCTh, pa3BHUBAIOLIAsCS Ha
KypyMax, MIeOHHCTBIX POCCHINAX U ckajax. Ha takux skoromax ormedeHsl Biebersteinia odora,
Saxifraga oppositifolia, Ribes graveolens, Salix sajanensis, Comarum salesovianum, Allium
altaicum, Rheum altaicum u np. Ha BhIpOBHEHHBIX BOAOpa3Aenax JIOKaJbHO PacHpOCTPaHECHBI
3a00JI0YEHHbIE BApHAHTBI TOPHBIX TYHJIP.

Mamepuaner u memoowi. HabnroieHust IpoBOIWINCH BO BTopoii nosioBuHe mas 2014 r.
IPU JI€TAJIbHO-MapIIPYTHBIX UCCIEIOBAHUAX MO CIEAYIOIMIMM ypOoUHIaM: BepXxoBbe p. AK-Orok
(y cmustams p. Keickam, Kapa-Orok); p. Orrynyk-Orok; gonuHa p. Y3yH-XeM (10 BEpXOBbEB); p.
Myrynnayp; yerbe p. Caitnbir-Xem (puc.l). [Ipousseneno 6osee 20 reo00TaHUYECKUX ONUCAHUM
MHTEPECHBIX COOOIIECTB, MO BO3MOXKHOCTU OXBaTbiBasi BCE pa3zHoOoOpaszue OMOTONOB, MecTa
HaOmronennit ¢ukcupoBanuce GPS-nmpubopom. B aHHOTHPOBAaHHOM CIHCKE YKa3bIBaeTCs
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OTHOCHTEJIbHOE 00mre BUaA0B 1Mo 10-0ayuibHOM crcteme (1 — YHUKAIbHBIN; 2 — OYCHB penKHﬁl;

2. o1 L2,
: 6 — OOBIYHBIN; 7 — OOBIYHBIA", 8 —

3 — oueHb penkuii’; 4 — penkmii; 5 — peakuii
MHOTOYHCIICHHBII; 9 — MHOTOUHCIICHHBIH; 10 — MacCOBBIi), MpeIaraeMoil B hayHHCTHIECKIX
uccienoBanmsix (5). Tawke s Kaxaoro Buaa ormeyaercs (enosormueckas daza mo bB.A.
brikoBy (6) mo koTOpoMy Iepuoj LBETCHUS pa3ieiwin Ha yeTbipe (aswl: 1) OyToHM3anus U
criopooOpa3zoBanue — 1B1l; 2) Hauayo BETEHHS M CIIOPOHOIICHHS — 11B2; 3) MOJHOE [[BETCHHUE U
CropoHoIIeHne — 1B3; 4) KOHEI| IIBETCHUs U CIIOPOHOUICHUsS — 11B4. MaTepuaibl HaOI0ACHHIA
dotorpadupoBanuce, cobpano ©Oomee 100 repbapHBIX NHCTOB, KOTOPBIE XpaHATCS B
YOcyHypCcKOM MEXIyHapoaHOM TIieHTpe OuocdepHbix wucciaenoBanuii PecnyOmmku ThiBa.
Wnentudukanus BugoB npousBoauics mno «Onpenenurens pacrenuit Peciyonmuku  TeiBa» (7),
«®Dnopa Cubupu» (8). Homenknarypa npuBoaurcst o cBojake «KoHcHekT ¢uopbl A3uaTckoit
Poccuu...» (9).

Hwxe npuBOIMM aHHOTUPOBAHHBIN CIHMCOK BHUIOB Ha MOMEHT HaONIOICHUH,
KOTOpbIE HAXOJWINCH B (pa3e 1BeTeHus. Buapl cocTaBiieHsl o aiaBUTy, yKa3aHbl KOHKPETHbIE
OMOTONBI, B KOTOPBHIX OHHU OBLIH 3a(UKCUPOBAHBI U OTHOCUTEIIEHOE OOMIIHE.

1. Adoxa moschatellina L. Pa3noTpaBHO-3€7€HOMOIIHBIN JIMCTBEHHUYHBIH
nec B OKp. ycthsi p. Omnranpik-Owok. 2046 M Haxg y.M. CKIOH CEBEpPO-BOCTOUHOMN
skcno3uiuu. LB 1. OTHOCHTEIbHOC 00MIHE — 5 GaIoB.

2. Androsace bungeana Schischk. et Bobr. KpuodutHeie crenu Ha
NpUPYCIOBBIX Teppacax p. Y3yH-XeM. 2400 m Hag y.M. CKIIOH 10KHOH 3Kcro3uimu. LB
2. OTHOCHUTENBHOE 0OUIHe — 4 Oaia.

3. Androsace lactiflora Pall. Omymka nucTBEeHHUYHOTO Jieca HA MOPEHHOM
Basie p. Ak-Otok. 2100 m Han y.M. CkiI0H ceBepHO# skcnio3unuu. LB 2. OTHOCUTENBHOE
oOwmiue — 3 Ganna.

4.  Arctogeron gramineum (L.) DC. IlerpoduTHasi crens MO CKIOHY JIEBOTO
6opta p. lllyit. CknoH r0xHO# 3kcrio3unuu. LB 2. OTHOCUTENBHOE 00MIHe — 5 6asioB.

5. Atragene speciosa Weinm. Oxkp. yctbs p. Caitnbir-Xem. Kycrapaukosas
CTenb Ha MpupycioBoii Teppace. LB 2. OTHOCUTENbHOE 00MIHe — 6 6aIoB.

6.  Berberis sibirica Pall. PaznorpaBHO-0apbaprcoBO-TOHKOHOTOBasI TOpHAS
crenb 1o mnpaBoMmy Oopty p. Onransik-Orwok. 2232 M Hag y.M. CKIOH IOXKHOM
skcno3uiuu. LB 2. OTHOCHTEILHOC 00MIHE — 7 OalIOB.

7.  Bupleurum triradiatum Adams ex Hoffm. KpuodurHbie crenu Ha
IpUPYCIOBBIX Teppacax p. Y3yH-XeM. 2400 m Hag y.M. CKIIOH 10KHOH 3Kcro3uiuu. LB
1. OtHOCHTENnBbHOE 00MMe — 3 Oasuia.

8.  Calathiana uniflora (Georgi) Holub. B TpaBsHBIX TyHApaxX, MO OIMyIIKaM
JMCTBEHHUYHBIX JIECOB, B COCTaBEe KPHOPUTHBIX cTernel no ponuHaMm p. Ak-Orok, Ilyii,
V3yn-Xem. Ot 2100 m Hax y.m. LB 2. OTHOCHTENBHOE 0OUIHE — 7 OaNIOB.

9.  Chamarerhodos altaica (Laxm.) Bunge. ['opnas crenb Ha IPHPYCIOBBIX
teppacax pek Ak-Orok, Myrynayp. 1943-2310 m Hag y.M. CKJIOHBI FOr0-BOCTOYHOM
skcno3unuu. 1B 1-2. OTHOCUTEIEHOE 00uIne — 6 0amIoB.

10. Ciminalis grandiflora (Laxm.) Zuev. Be3ne B BBICOKOTOpBSX, OIIyIIKa
JMCTBEHHUYHOTO Jieca Ha MopeHHOM Baiie p. Ak-Orok. 2100 M Hax y.M. CKIIOH ceBepHOi
skcno3unuu. LB 2. OTHOCHTEIBbHOE 00MIHE — 7 OalIOB.
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11. Corydalis pauciflora (Steph.) Pers. Pa3HoTpaBHO-3€JICHOMOIIIHBIH
JMCTBEHHUYHBIN Jiec B OKp. ycTbs p. Onransik-Orok. 2046 M Hax y.m. CKIIOH ceBepo-
BOCTOYHOM 3Kcno3uiu. 1B 2. OTHOCcHTEnbHOE 00uane — 4 Oasia.

12. Deschampsia koelerioides Regel. Ha nyry no 6epery p. Ak-Orwok. 2279 m
Haz y.M. LB 2. OTHOCUTENBHOE 00MIHe — 2 Gasa.

13. Draba fladnizensis Wulf. Ha nyry no Gepery p. Ak-Orok. 2279 M Haj y.M.
LB 2. OTHOCHTENBHOE OOMIIME — 3 OajIa.

14. Draba sibirica (Pall.) Thell. TopHabie cTernu Ha mMpUPYCIOBBIX Teppacax,
OIYIIKHU JINCTBEHHUYHBIX JIECOB M0 JoiuHaM pp. Ak-Orok, Y3yH-Xem. 2100 m Hax y.Mm.
CkioH ceBepHoii skcriozunmu. 1B 1-2. OTHOCHTENBHOE 0OUIIEe — 6 GaNIOoB.

15. Draba turczaninovii Pohle et N. Busch. I'opnas crens Ha Teppace p. Ak-
Otok. 2310 m Han y.m. LB 2. OTtHOCUTENBHOE 0OMINE — 3 Gasa.

16. Eritrichium villosum (Ledeb.) Bunge. KpuodurhHsie crenu Ha
IpUPYCIOBBIX Teppacax p. Y3yH-XeM. 2400 m Hag y.M. CKIIOH 10KHOHU 3Kcro3unyu. LB
2. OTHOCHTENBbHOE 00UIHe — 5 6aNIoB.

17.  Iris humilis Georgi. I'opusie crenu pp. Onraneik-Orok, Myrynayp, Y3yH-
Xem. B mpenenax Beicor 1900-2300 m Han y.m. CKIIOHBI I0KHOW dKcro3uiuu. LB 2.
OtHocutenbHOE obune — 7 OaIoB.

18. Lonicera altaica Pall. ex DC. bagaHoBO-mIMKIINEBO-OpYCHUYHBIN
JUCTBEHHUYHUK C KEJIPOM B OKp. YCTbi p. OnHranbik-Orok, Takke B OKp. YCTbs P.
Caipir-Xem. 2100-2256 M Hajg y.M. CKJIOHBI ceBepHbIX dkcnosuiuil. LB 1-2.
OtHocutenbHOE obune — 7 0aIoB.

19. Noccaea cochleariformis (DC) A. et D. LOve. KpuodurHas crens.
Ypounme Opam-Kapa-Cyr. 2092 m Hag y.M. CKJIOH roro-3anaaHoil sxcnosunuu. LB 2.
OTtHocuTenpHOE 00mIne — 4 Gana.

20. Orostachys spinosa (L.) C.A. Mey. Pa3norpaBHO-OapOapucoBo-
TOHKOHOTOBasi TOpHasi CTeNb Mo npaBoMy OopTy p. Onransik-Orwk. 2232 M Hajg y.M.
CkoH 10xHOM 3Kkcro3uin. 1B 1. OTHOCUTEI HOE 00uIne — 6 0asIoB.

21. Oxytropis alpina Bunge. OBCSHUIICBO-THIIAHUKOBO-APUATOBBIC TYHIPHI
B BEPXOBBsX p. AK-UapbIK, 10 KAMEHHCTOMY CYyXOMY pycity peku Y3yH-XeM. [lo 2400 m
Haja y.M. CKIOHBI I0r0-10ro-3anafaHbix skcno3unuid. 1B 1-2. OtHocuTensHoe oOume — 5
Oanos.

22. Oxytropis eriocarpa Bunge. Kpuodurhsie crenu mo 6opram p. OHrambik-
Orok. 2230 M Hax y.M. CkJIOH 10ro-BocToyHOM skcno3uiuu. LB 2. OtHOCHTENIBHOE
oOuinue — 6 GaoB.

23. Oxytropis strobilacea Bunge. PasnorpaBHO-0ap0aprucOBO-TOHKOHOTOBAS
ropHas CTenb o mnpaBomMy 6opty p. Onrambik-Orok. 2232 M Hag y.M. CKIIOH I0XKHOH
skcno3unuu. LB 2. OTHOCHTEIBbHOC 00MIHE — 7 OalIOB.

24. Oxytropis tragacanthoides Fisch. KpuodurtHsie crenu mo moimHam p.
yii, Y3yn-Xem. 2100-2230 m wax y.m. Ilo ckinonam roxHON skcmo3uiuu. LB 2.
OTtHOocuTtenbHOE 00uue — 6 OaIoB.

25. Oxytropis tschujae Bunge. OBcsiHHIIEBO-JUIIAHHUKOBO-PHUAIOBbIC
TYHJpPHI B BepXoBbsX p. Ak-Uapsik. 2387 M Hax y.M. CKIIOH I0r0-3araHoil SKCIO3UIIUH.
LB 2. OTHOCUTENBLHOE OOMIKNE — 4 Oaia.
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26. Viola selkirkii Pursh ex Goldie. Omnymka nHCTBEHHUYHOrO Jieca Ha
MOpEHHOM Basie 1o JjeBoMy Oopty p. Ak-Owok. 2100 M nHax y.M. CKIOH ceBepHOM
skcno3uiuu. LB 2. OTHOCHTEIRHOE 00MIHE — 4 Oaa.

27. Papaver tianschanicum M. Popov. BepxoBbe p. Y3yH-XeM, y CHOKHUKOB
B Pa3HOTPABHO-EPHUKOBO-MOX0BOM TyHzape. 2600 M Hax y.M. CKIOH ceBepo-3aIaaHoi
skcno3uiuu. LB 2. OTHOCHTEIRHOE 00MIHE — 4 Oasa.

28. Pedicularis oederi Vahl. PasnoTpaBHO-0coKkoBbIif sy 10 Gepery p. Lllyii,
OKp. ycTbs p. Myrynnyp. 1940 m Han y.m. LB 2. OTHOCUTENBHOE 00MIIHE — 5 OAIIOB.

29. Polemonium pulchellum Bunge. Ilo ckamamM ¥ KaMEHHCTBIM OCBIISM
noiuH pp. Ak-Orok u Hlyit. 2100 M Hag y.M. CKIOHBI I0r0-BOCTOYHOM SKcno3uimHy. LB
1-2. OtHOCHTENBbHOE 00MIHeE — 3 Oaia.

30. Potentilla evestita Th. Wolf. Ocrennennbie mapkoBbie TUCTBEHHHYHUKU B
nonune p. Ak-O10K, B cOCTaBe KpHO(UTHBIX CTENel Ha MPUPYCIOBBIX Teppacax p. Y3yH-
Xem. 2400 m nan y.Mm. CkioH 1oxkHOU sKkcnio3unuu. LB 2. OTHOCHTENBHOE 00MINE — 6
0aoB.

31. Potentilla gelida C.A.  Mey. Pa3HOTpaBHO-3€ICHOMOIITHBIH
JMCTBEHHUYHBIN Jiec B OKp. ycTbs p. Onransik-Orok. 2046 M Hax y.m. CKIIOH ceBepo-
BOCTOYHOM 3kcno3uiu. [[B 1. OTHOCcHTEenbHOE 00MIHne — 4 Oaria.

32. Potentilla sericea L. Pa3norpaBHO-0ap0apruCOBO-TOHKOHOTOBAsi TOpHAs
CTEeIlb Ha MPHUPYCIOBBIX Teppacax pp. Ak-Owk, Onransik-Orok. 2232 M Haj y.M. CKIIOH
F0)KHOH skcno3unui. 1B 2. OTHOCHTENIBHOE 00uue — 7 0aJlIoB.

33. Primula nivalis Pall. ITo pycny pekn Ak-Orok Ha kKoukax. 2279 M Haj y.M.
LB 2. OTHOCHTENBHOE 0OMIHE — 6 OaITOB.

34. Primula serrata Georgi. Ypouunme Opami-Kapa-Cyr, neBblit 60pT pydbs.
2092 m Han y.M. CkiioH 10xHOHU dkcnio3uruu. 1B 2. OTHocuTensHOE 0bmme — 5 6aos.

35. Pulsatilla patens (L.) Mill. Okp. yctes p. Cainbir-Xem. LB 2.
OtHOcuTenbHOE 00une — 8 OaNIOB.

36. Ranunculus monophyllus Ovcz. KpuodutHble crenu Ha TpPUPYCIOBBIX
Teppacax p. Y3yH-XeMm, nazudopoBoe coobiiectBo B gonuHe p. Ak-Orok. 2400 m Haj
y.M. [IB 1-2. OTHOCUTENnbHOE 00mue — 4 Ganna.

37. Ranunculus propinquus C.A.Mey. OcTenHeHHBIE  TyXailky,
MEJIKOJIEpPHOBUHHO3JIAKOBBIE CTENH Ha MPUPYCIOBBIX Teppacax pp. Ak-Orok, OHraibik-
Orok. 2230 m Hag y.M. CkioH 10kHOH 3kcno3uimu. L[B 2. OTHOCUTENBHOE O0OMIINE — 5
Oanos.

38. Rhodiola coccinea (Royle) Boriss. Cpeau xamueit B kpuouTHO# crenu
nonuHel p. Y3yH-Xem. 2100 m Haxm y.M. CkioH rokHOW okcmosunuu. LB 2.
OTtHocutenpHOE 00MINe — 4 Oanna.

39. Rhododendron dauricum L. Ycree p. Myrynayp, ropusie crenu. 1943 m
Haj y.M. CKJIOH 10ro-BOoCTO4HOI skcno3unui. LI 2. OtHOCUTENnpHOE 06mue -7 Gaios.

40. Rosa acicularis Lindl. banaHoBO-IIMKIINEBO-OpyCHUYHBIH
JUCTBEHHUYHUK C KEIPOM B OKp. YcTbi p. Onranbik-Orok, Takke B OKp. YCTbs P.
Caitnpir-Xem. 2100-2256 M nHan y.M. CkioHBI ceBepHbIX dkcrosuiuil. LB 1.
OTtHOcuTenbHOE 0ouIue — 7 OaIoB.
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41. Salix sajanensis Nas. Ocbiny, Kypymbl 1o JieBoMy 0opty p. Ak-Orok. 2389
M Hax y.M. CkIoH ceBepo-3amaaHoi skcnosunuu. LB 1. OtHocuTensHOE obmine — 6
0aoB.

42. Saxifraga oppositifolia L. [To ckamam 1 KaMEHHCTBIM OCBITISIM CKJIOHOB Pp.
Ax-Orok, Ax-Yapeik. 2389-2400 m nHag y.Mm. CkIOH ceBepo-3amajHONW M 3arajHOM
skcno3unuu. 1B 1-2. OTHOCHTEIEHOE 00uIne — 6 0aIIoB.

43. Scutellaria mongolica K. Sobol. ITo kamenucromy pyciy pexu Y3yH-XeM.
2310 m Hax y.M. LB 2. OTHOCHUTETBHOE OOUIHNE — 2 Oasna.

44. Smelowskia alba (Pall.) Regel. Ha ckanax, mo oceimsM. Ypouwuiie Opari-
Kapa-Cyr. 2050 m nax y.m. LB 2. OTHOCHTENIEHOE 00MIIHE — 5 6aJIIOB.

45. Spiraea media F. Schmidt. Pa3HoTpaBHO-TOHKOHOTOBAasI TOpHAsi CTENb 110
npaBomy 60pty p. Onransik-Owk. 2232 M Haa y.M. CKIOH 10KHOU sKkcno3unuu. LB 2.
OtHocurenbHOE 0Oouue — 8 OaIoB.

46. Taraxacum officinale Wigg. PasHoTpaBHO-TOHKOHOTOBAasi TOPHAs CTEMb I10
npaBomy 60pty p. Onransik-Orwok. 2232 M Haja y.M. CKIOH 10KHOU sKcrnozunuu. LB 2.
OtHocurenbHOE 0boune — 7 OaIoB.

47. Trollius asiaticus L. [TpupycnoBble nyxallkn NOWMEHHOW YacTH JIOJUHBI
p. Ak-Orok. LB 2. OTHOCHTENBHOE 00UIHE — 6 GaIoB.

48. Trollius lilacinus Bunge. BepxoBbe p. Y3yH-XeM, y CHEXHUKOB B
Pa3HOTPaBHO-EPHUKOBO-MOXOBOW TYHJApPE MO CKIOHY CEBEpO-3alafHOM 3KCIO3UIHH;
nepeBan «bonoTHbII», 3a000ueHHas TpaBsiHas TyHJIpa ¢ poBHBIM penbedoM. 2600 m
Haza y.M. LB 2. OTHOCUTENBEHOE 00MIINe — OT 4 /10 7 OaIoB.

49. Viola altaica Ker.-Gawl. [To kamenucromy pyciy peku Y3yH-Xem. 2300 m
Haz y.M. LB 2. OTHOCUTENBEHOE 00MIINe — 2 Oasa.

50. Viola dactyloides Schult. OctennenHas omyiika TUCTBEHHUYHOTO Jieca, W3
o1 KaMHel B OKp. ycThbs p. Onranbsik-Orok. 2060 m Hax y.M. CKIOH ceBepo-BOCTOYHO-
BOCTOYHOM 3Kcno3unuu. L[ 2. OTHOCcHTENbHOE 00Mne — 3 Oala.

IOxnas gacte Illammanbeckoro xpedra SBISETCS TEPPUTOPUEH C CYIIECTBEHHOM
NPE/ICTaBICHHOCTHIO SHAEMHKOB Antae-CasHckoi ¢uiopuctuueckor npouHnuu (10). Ilo sToi
NPUYHMHE MBI COWIN HEOOXOAMMBIM BBIZCIUTh PEAKUE M SHJCMUYHBIC BHJIbI, K HUM OTHOCSTCSI:

Oxytropis tschujae Bunge - anrae-casHCKUW SHAEMHUK, BHECCH B CBOAKY «Penkue u
ucuesaronue pacrenus Cubupm» (11), B Kpacuyro kuury Poccuiickoit @enepaunu (12) (nanee
Kpacnast kaura P®) u Pecniyonuku Tria (13) (nanee Kpacuas kuura PT).

Viola dactyloides Schult. - manuduueckuii HeMOpaIbHBIH peNuKT, 3aHeceH B KpacHyro
kHury PT.

Scutellaria mongolica K. Sobol. - sunemux Tyssl, 3anecen B KpacHyro kaury PT.

Oxytropis tragacanthoides Fisch. - samemuk Anrtae-CasHCKOW (IOPUCTHUECKON
NPOBHHIMH, IIUPOKO pacnpocTpaHeH B TyBe, HO HHTEHCUBHO HCTPEOISETCS, BKIIOYEH B CBOJKY
«Penkue u ncuesaronue pacrenuss Cubupu» (1980).

Allium altaicum Pall. - samemuk Anrtae-CasiHCKON (DIOPUCTUYECKON TPOBUHIINH,
3aHeceH B Kpacnyro kaury PO, PT.

Rheum altaicum Losinsk. - sapemuk Antae-CasHCKON (DIOPHUCTHYECKON MPOBUHITHH,
3aHeceH B Kpacnyro kuury PO, PT.
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Comarum salesovianum (Steph.) Asch. et Graebn. - pacrenue rop Cpenneir Aszum,
Anras, B TyBe BocTOuHasi rpaHmIla apeayia, BHECEH B CBOJKY «Pelkue u ncye3aroniiue pacTeHus
Cubupu» (1980).

Biebersteinia odora Steph. — penxwuit Bun, pacrenue rop Cpenneii Asuu, J[KyHrapckoro
Anatay, Antas, BHeCeH B CBOJKY «Penkue u ucuesaroniue Buasl pacrenuit TyBunckoit ACCP»
(1989).

Trollius lilacinus Bunge — penkuii Bua, pacrenue rop Cpennedr Asum, MoHronmu,
Aunras, 3aHeceH B cBOJKY «Penkue u ncuesaromrue pacrenus Cudupu» (1980).

Arctogeron gramineum (L.) DC. — suaemuk ropasix crermeii tora Cubupu u MoHromy,
BHECEH B CBOJIKY «Pejikue u ucuesatomiue Bupl pactenuit TyBunckoit ACCP» (14).

Takum oOpaszom, ¢uiopa paHHEUBETYIIMX pacTeHuid HacuuThiBaeT 50 BuIoB u3 24
cemeiicTB U 36 posoB. MHOrOBHIOBBIMU ceMmelicTBamu siBiisitoTcs Ranunculaceae (6 Bujos),
Rosaceae (6 BumoB), Brassicaceae (5 BumoB) u Fabaceae (5 Bunos). Ilo 4 u 3 Buma
npezcraBicHbl cemerictBa Primulaceae u Violaceae coorBerctBenHo. OcTalibHbIE CEeMECTBA
COCTOSIT W3 JIBYX WJIM OAHOTO Buaa. BeisiBiens! 10 peakux, SHAEMHUYHBIX BHIIOB PACTCHHH, U3
Hux 3 3aHeceHbl B KpacHyto kuury pacrenuit PO, 5 Bunos B Kpacnyto xkaury PT. Ilpucyrcrue
PEAKMX U SHACMHYHBIX BHJIOB OOYCIOBJICHO C TOPHBIMU YCIOBUSIMH, KOTOPBIE SIBIISIOTCS
ouaramMM HEOdHAEMH3Ma U MPHOABISET SKOJIOTHUYECKYIO IEHHOCTh TEPPUTOPUH MPHUPOTHOTO
napka.
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Annotation: The article presents the results of a 10 year period study from 2005 to 2015 of
clinical, laboratory and angiographic manifestations of Takayasu arteritis in russian patients in
Urals.

Non-specific aortoarteritis (NSAA ,Takayasu's arteritis) is a systemic inflammatory
disease of aorta and its branches, which leads to stenosis and ischemia of surrounding tissues.
The disease is prevalent worldwide it is more common in developing Afro- Asian
countries. Etiology of the Takayasu's disease is unknown. Syndrome of the systemic
inflammatory reaction with the clinical manifestations of the effects of lesions of the aorta and its
branches at different anatomical levels (symptom: coarctation, abdominal ischemia, coronary,
renovascular hypertension, lesions of the pulmonary artery) are criteria of this systematic process

(6).

Takayasu's arteritis (TA) is similar to other forms of vasculitis, including giant cell
arteritis which typically affects older individuals (1). The first case of Takayasu’s arteritis was
described in 1908 by Japanese ophthalmologist MikitoTakayasu at the Annual Meeting of the
Japan Ophthalmology Society. Takayasu described a peculiar "wreathlike" appearance of
the blood vessels in the back of the eye (retina) (8).

It is generally considered a disease of young adults with a peak onset in second and third
decades of life and a striking predilection for females. The predisposing and etiological factors of
TA have still to be clearly elucidated. An autoimmune basis, influenced by genetic and
environmental factors, is strongly suggested; the resulting inflammation is largely a cell-
mediated immune response. (5).

In TA, biopsy specimens are seldom available and hence morbid anatomic features are
based on autopsy findings or segments excised during bypass surgery. On histology, the lesions
can be active, chronic, or healed. Though TA is a panarteritis, the initial site of inflammation is
around the vasa vasora and at the medio-adventitial junction (4,8) .The iam of a study is to
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identify the main clinical, laboratory and angiographic features of Takayasu arteritis in Russian
patients over a 10 year period from 2005 to 2015.

Materials and methods:

This study included 66 patients over a 10 year period from 2005 to 2015 at Sverdlovsk State
Hospital Ne 1, Ekaterinburg. The inclusion criterion were the existence of a least three of the
American College of Rheumatology (ACR) criteria (1):

e Age at disease onset < 40 years (Development of symptoms or findings related to
Takayasu arteritis at age 40 year).

e Claudication of extremities (Development and worsening of fatigue and discomfort in
muscles of 1 or more extremity while in use, especially the upper extremities).

e Decreased brachial artery pulse (Decreased pulsation of 1 or both brachial arteries). 4. BP
difference >10 mm Hg (Difference of >10 mm Hg in systolic blood pressure between
arms)

e Bruit over subclavian arteries or aorta (Bruit audible on auscultation over 1 or both
subclavian arteries or abdominal aorta)

e Arteriogram abnormality (Arteriographic narrowing or occlusion of the entire aorta, its
primary branches, or large arteries in the proximal upper or lower extremities, not due to
arteriosclerosis, fibromuscular dysplasia, or similar causes; changes usually focal or
segmental).

Activity of the disease, according to NIH guideline (8-10) (2,3)

e Systemic signs and symptoms such as fever and arthralgia
e Increased ESR or CRP levels
e Signs of vascular insufficiency (pulses of variable intensity in the extremities or
pulselessness, limb claudication)
e New lesion in serial vascular imaging in previously normal vessels
Exclusion criteria included:

e Other connective tissue disorders
e Autoimmune diseases
¢ Infectious diseases

o liver diseases

e thyroid diseases

e metabolic syndrome

o diabet

e nephrotic syndrome

e alcoholism

e drug-addition

e mental disorders

e oncology
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Non-specific aortoarteritis angiographic classification is (2):

e Type | - Branches of the aortic arch (arch cervicobrachial)

e Type IlI- thoracoabdominal aorta

e Type Il - abdominal aorta, renal arteries ,descending aorta

e Type IV — combination of types I, 11, Il
Laboratory tests included ESR, white blood cell (WBC), rheumatoid factor (RE). Imaging
studies included: ECG, chest X ray, echocardiography, angiography.

Results

There were 66 patients , 46 of them ( 69 %) were females and 20 (30 % ) were males.
The mean age of females was 44 years. The mean age was 47 years. The time interval between
the beginning of symptoms and diagnosis of non-specific aortoarteritis was 3 months to 5 years.

Clinical manifestations in females.

There were 46 females. The mean age was 44. The mean age at the time of diagnosis was
24,8. The most frequent symptoms at the time of diagnosis were fatigue in 16 patients (34,7 %),
headache in 25 females (54,3 %), dizziness in 19 patients (41,3 %), hypertension in 23 females
(50%).

The most frequent symptoms at the moment of observation were headache in 15 females (32,6
%), dizziness in 12 patients (26 %), hypertension in 20 females (43,4 %) (table 2).

In laboratory tests, ESR range was 19-56 mm/h with a median of 37 mm/h. 19 of
females(41,3 %) had ESR more than 25 mm/h at the moment of diagnosis. High level of CRP
more than 5 mg/L was in 7 females (15,2 %). 15 females (32,5 %) had leukocytosis with a WBC
count of more than 10000. Rheumatoid factor lever was positive in 3 females (6,5 %).
Hemoglobin range was 85 -130 gm/dl with median of 104 gm/dlI.

According to angiographic findings 10 females ( 21,7 %) had type 1, 5 females ( 10,8 %)
had type 2, 12 females ( 26 %) had type 3, 19 females ( 41,3 %) had type 4.Regarding vascular
lesions, the most common lesion in angiography was stenosis in 42 females ( 91,3 %), artery
occlusion had 11 females (23,9%), coartation was founded in 1 female (2.1 %), aneurysm in 4
females (8,6 %). The most common involved left subclavian artery (15 females, 32,6 %), left
carotid artery (11 females, 23,9 %), right renal artery (17 females, 36,9 %), left external iliac
artery ( 10 females, 21,7 %).

According to echocardiographic findings left ventricular hypertrophy was founded in 3
females (6,5 %), aortic regurgitation had 7 females (15,2 %), ejection fraction lower than 50 %
was founded in 3 females (6,5 %), diastolic dysfunction of left ventricular was founded in 7
females (15,2 %).

According to complications 5 of females (10,8 %) had strokes and 1 of females (2,1 %)
had infarction myocardial.
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Clinical manifestations in males.

There were 20 males. The mean age was 47. The mean age at the time of diagnosis was
21.2. The most frequent symptoms at the time of diagnosis were dizziness in 8 patients (40 %),
hypertension in 10 males (50 %), limb claudication in 7 patients (35 %).

The most frequent symptoms at the moment of observation were fatigue in 5 males (25
%), headache in 8 patients (40 %), hypertension in 15 males (75 %) and limb claudication in 8
males (40 %).

In laboratory tests, ESR range was 22-60 mm/h with a median of 39 mm/h. 8 of males
(40%) had ESR more than 20 mm/h at the moment of diagnosis. High level of CRP more than 5
mg/L was in 2 males (10 %). 9 females (45 %) had leukocytosis with a WBC count of more than
10000. Rheumatoid factor lever was negative. Hemoglobin range was 108 -132 gm/dl with
median of 112 gm/d|.

According to angiographic findings 4 males (20 %) had type 1, 2 males (10 %) had had
type 2, 5 males (25 %) had type 3, 9 patients (45 %) had had type 4.Regarding vascular lesions,
the most common lesion in angiography was stenosis in 15 males (75 %), artery occlusion had 6
females (30 %), coartation was not founded, aneurysm in 2 males ( 10 %).The most common
involved right renal artery (7 males, 35 % ), left external iliac artery (6 males,30 % ), left
external iliac artery (7 patients, 35 %), right femoral artery (6 patients,30 %).

According to echocardiographic findings left ventricular hypertrophy was founded in 6
males (30 %), aortic regurgitation had 3 males (15 %), ejection fraction lower than 50 % was
founded in 2 females (10 %), diastolic dysfunction of left ventricular was founded in 5 females
(25 %).

According to complications 3 of males (25 %) had strokes and 3 of males ( 25%) had
infarction myocardial.

Conclusion

66 patients were observed. There were 46 females and 20 males. The mean age of
females was 43 years; the mean age of males was 39 years. Headache and hypertention were the
most common presentation in females, dizziness and hypertention were the most common
presentation in males. The angiography manifestations were classified as type 1 (10 females/ 4
males), type 2 (5 females/2 males), type 3 (12 females/5 males), type 4 (19 females/9 males).

Table 1.Clinical manifestations at the time of diagnosis

Females (46) Males (20)
Fatigue 16 (34,7 %) 4 (20 %)
Fever 8 (17,3 %) 5 (25 %)
Weight loss 11(23,9 %) 4 (20 %)
Myalgia 7 (15,2 %) 4 (20 %)
Arthralgia 4 (8,6 %) 2 (10%)
Visualproblems 8 (17,3 %) 3(15%)
Memory problems 7 (15,2 %) 5 (25 %)
Headache 25 (54,3 %) 5 (25 %)
29
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Dizziness 19 (41,3 %) 8 (40 %)
Chest pain 5(10,8 %) 2 (10 %)
Hypertension 23(50 %) 10 (50 %)
High blood pressure (more than
140/90 mm
Abdominal pain 10 (2,17 %) 3(15%)
Claudication 11 (23,9 %) 7 (35 %)
Weak pulses or pulseless upper | 10 (2,17 %) 2 (10%)
extremities
Difference in blood pressure in | 8 (17,3 %) 2 (10%)
upper extremities
Weak pulses or pulseless lower | 11 (23,9 %) 6 (30 %)
extremities
Table 2. Clinical manifestations at the moment of observation

Females (46) Males (20)
Fatigue 8 (17,3 %) 5 (25 %)
Fever 2 (4,3 %) 2 (10 %)
Weight loss 6 (13 %) 3(15%)
Myalgia 7 (15,2 %) 2 (10 %)
Arthralgia 2(4,3%) 1(5%)
Visualproblems 8 (17,3 %) 4 (20 %)
Headache 15 (32,6 %) 8 (40 %)
Dizziness 12 (26 %) 2 (10%)
Tachycardia 9 (19,5 %) 3(15%)
Hypertension 20 (4,3 %) 15 (75 %)
High blood pressure (more than
140/90 mm
Abdominal pain 13 (28,2 %) 5 (25 %)
Claudication 11 (23,9 %) 8 (40 %)
Weak pulses or pulseless upper | 10 (2,17 %) 3(15%)
extremities
Weak pulses or pulseless lower | 9 (19,5 %) 6 (30 %)
extremities
Table 2.Angiographic manifestations in females and males
Types Females (46) Males (20)
Type 1 10 (21,7 %) 4 (20 %)
Type 2 5(10,8%) 2 (10 %)
Type 3 12 (26 %) 5 (25 %)
Type 4 19 (41,3 %) 9 (45 %)

The most common clinical, laboratory and angiographic findings were hypertension,
increased ESR, lower hemoglobin and stenosis. Making the diagnosis of Takayasu's arteritis can
be extremely difficult. Combination of these findings, which we founded may be helpful for
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physicians to define diagnosis. Our study will be useful in future research related to Takayasu
disease in Urals.
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Annotation: Action of a rutan on various sites of the GABA-receptor and level of cytosolic
calcium in a complex CTC-synaptosomes taken from the brain of model rats with chronic
alcoholic intoxication was studied, showed insignificant decrease in level of cytosolic calcium in
comparison with control. If to consider that chronic alcoholic intoxication leads to decrease in
the GABA level respectively, and activation of NMDA exciting neurotransmitter system in CNS.
Insignificant decrease in level of cytosolic calcium is explained by inhibition of one of NMDA
receptor sites.

INTRODUCTION
The special role in formation of a neurologic picture of chronic poisoning with ethanol
play multidirectional violations in a gamma-amino butyric acid (GABA) — and in the
glutamatergic systems of a brain (1, 2). The system of GABA-ergic neurotransfer participates in
formation of tolerance to ethanol.

Chronic influence of alcohol reduces the level of the inhibition of nervous cages
induced by GABA. Consequence of it may appear in hard cases of development of spasms
against an abstinence syndrome. In their genesis plays a role increase of functional activity of
glutamatergic system and modification of receptors of N - methyl - D - aspartate (NMDA) - a
subtype. Long alcohol intake leads to increase in population of the central NMDA - receptors
and, as a result, to decrease of the activity of GABA-ergic system, that forms the violation of
balance between exciting (glutamatergic) and inhibiting (GABA-ergic) neuromedia systems
lying as the base of manifestations of a state of dependence (2).

Besides, it is shown that alcoholic dependence takes part in these mechanisms, and also
in the GABA-ergic systems (3, 4).

Even low doses of alcohol start activity of inhibitory GABA — systems of a brain (5).
This process also leads to the sedative effect which is followed by relaxation of muscles, a
somnolention and euphoria (feeling of intoxication). Genetic variations of receptors of GABA
can influence tendency to alcoholism (6).
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The oppressing effect of ethanol on CNS is caused first of all by stimulation of receptors
GABA and antiglutamatergic activity (7).

Use of the pharmacological preparations which is selectively influencing the most
important links of glutamatergic and GABA-ergic mediation will allow to reveal new ways of
the prevention of neurotoxic defeats and restoration of the broken functions of the central
nervous system (CNS) as a result of alcoholic intoxication.

Research objective. Studying of action of a preparation of a rutan on various sites of
the GAMK-receptor at chronic alcoholic intoxication.

MATERIALS AND METHODS

Model experiments were made on white impurebred rats (200-250 g). Counted on each
group background average daily consumption 15% of ethanol on 1 kg of weight. Controlled
group of animals in similar experimental conditions injected the distilled water. Synaptosoma
allocated from a brain of rats with method of two-stage centrifugation [8]. All procedure of
allocation was carried out at 4 °C.

For measurement of quantity of cytosolic Ca®* in the synaptosomes, the rats allocated
from a brain with chronic alcoholic intoxication placed in the middle, similar, which was used
for allocation of cages, were added by 20 microns of chlortetracyclin (CTC).Incubated 60 min.
for achievement of the maximum interaction of CTC with membrane-bound Ca®* , as on
plasmatic, and intracellular membranes. Length of wave of excitement of CTC - 405
nanometers, registration — 530 nanometers. Results expressed as a percentage, taking for 100% a
difference between the maximum value of intensity of fluorescence (fluorescence of dye,
saturated Ca** ) and its minimum value (fluorescence of the indicator in lack of Ca?*) received
after addition ethylene glycol-encore-aminoetil-tetraacetate( EGTA). Measurements were taken
by means of the fluorimeter (Hitachi, Japan) and (Ocean Optics inc., First in PhotonicsTM. USB
2000. 2010. November 19.USA). The statistical importance of distinctions between controlled
and skilled values was defined for a number of data, using the pair t-test where controlled and
skilled values were taken together, and the unpaired t-test if they are taken separately. Values
p<0.05 were pointed at statistical value difference. Data was analyzed by Origin Pro 6.1
(MicroCal Software, Northampton, MA).

RESULTS AND DISCUSSION.

Research of the inhibiting effect of ethanol on GABA-ergic system in the synaptosomes
of a brain of rats at chronic alcoholic intoxication showed that the level of fluorescence of a
complex of CTC-sinaptosom is lower in comparison with control (Figure 1).
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Figure. 1. Effects of ethanol on GABA-ergic system in the synaptosomes of a brain
of rats at chronic alcoholic intoxication. 1 — control; 2 — chronic alcoholic intoxication.

For an assessment of influence of ethanol on the complex GABA-receptor components as
pharmacological "probes” used a preparation of the rutan (3,6-bis-O-galloil-1,2,4-tri-O-galloil--
D-glucose) allocated from plants (Rhus coriaria) for cytosolic Ca** in the synaptosomes of a
brain of rats (Figure 2).

Figure. 2. Chemical formula of a rutan CssH40034, molecular weight 1244,

The preliminary preincubation sinaptosomy with different concentration of GABA, then
addition of a glutamate led to dose-dependent reduction of level of cytosolic calcium and
respectively, to decrease in NMDA exciting neurotransmitter system.

Preincubation of a rutan (10-100 microns) with CTC-sinaptosom's complex, didn't
increase fluorescence level. At the same time rutan (50 microns) reduced fluorescence and
respectively, led to increase in level of cytosolic calcium against GABA (50 microns), CTC-
sinaptosom's complex allocated from a brain of intact rats, induced by a glutamate (Figure 3).
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Figire. 3. Dose-dependent influence of a preparation of a rutan on a glutamate — the
induced fluorescence against GABA.

Research presented ,the studying of the inhibiting effect of ethanol on GABA-ergic
system against blockers of the GABA- benzodiazepine receptor complex.

Preincubation of the antagonist of the GABA-receptor of a picrotoxine with a complex
CTC-sinaptosoma against a rutan (10-100mkm), stabilized the locked condition of an ionofor
and by that reduced fluorescence level. Thus the maximum decrease in level of cytosolic calcium
against a glutamate (50 microns) it was observed in concentration (50mkm) of a rutan. The
received result shows that against the antagonist of the GABA-receptor of a picrotoxine rutan
reduces the level of cytosolic calcium where rutan doesn't affect inhibition the GABA-receptor.

In case of a preincubation of benzodiazepin-agonist of the GABA-receptor of a diazepam
and phenobarbital in concentration of 50-100 microns against a preparation of a rutan with CTC-
sinaptosoma’'s complex allocated from a brain of intact rats slightly  strengthened effect of
agonist of the GABA-receptor (Figure 4).
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Figire. 4. Action of benzodiazepin-agonist of the GABA-receptor in concentration of
50-100 microns against a preparation of a rutan with CTC-sinaptosoma's complex of a
brain of intact rats.
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At research of action of a rutan on the level of cytosolic calcium in CTC-sinaptosom's
complex of a brain of model rats with chronic alcoholic intoxication, insignificant decrease in
level of cytosolic calcium in comparison with control is revealed. If to consider that chronic
alcoholic intoxication leads to decrease in the GABA level respectively, and activation of
NMDA exciting neurotransmitter system in CNS. Insignificant decrease in level of cytosolic
calcium is explained by inhibition of one of NMDA receptor sites.

The received results indicate possibility of application of a rutan, as the antagonist of the
exciting neurotransmitter at chronic alcoholic intoxication and at alcohol cancellation.

Thus, research of pharmacological properties of some biologically active connections
which are carried out on model rats with chronic alcoholic intoxication showed that among them
there are perspective connections possessing properties of analeptic that gives the chance to their
application for treatment of an alcoholic abstinence syndrome of AAS.
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Annotation: In article data on influence of capacity of bee nest on survival of adult bees of
Central Russian breed in physiological stage of zero dynamic growth are resulted.

CeMbsi MEIOHOCHBIX IUEJ MPEJICTaBIsAeT COOOW BBHICOKOOPTaHM30BAHHOE COOOIIECTBO,
copmupoBaBIIeecss 3a JUIMTENbHBIM  3BONIOUMOHHBIN mepuon. KommdectBo — ocobei,
HaXOJSIIMXCST B HEH, He SBILSIETCS MOCTOSIHHBIM B TedeHue rofa (1). Kpome konmuecTBeHHOTo
cocTaBa M3MEHsAETCS M (PU3MOJOTMYECKOoe COoCTosiHMe muen. Bcee 3To gaer ocHoBaHME
paccMaTpuBaTh MUENMHYIO CEMbI0 B KauyeCTBE CYNEpPOpPraHuM3Ma, OOJAJalolero 4Yepramy,
KOTOpPBIE IPUCYIIN TOJBKO IOMYJSALMUAM OPraHU3MOB. B mYENIMHON ceMbe CMEPTHOCTH — 3TO
ru0enb KaK paciulofHBIX CTaAuH pa3BUTHS (UL, IMYMHOK, TPEIKYKOJIOK U KYKOJIOK — Oy IyIux
HE BBIIIEIINX TYEI), TaK U UMaro.

DKOJIOTHYECKas!, WM pealn30BaHHasi CMEPTHOCTb — 3TO THOENb BCeX YKa3aHHBIX CTaaui
B KOHKPETHBIX yCIOBUAX cpelbl. UeM 0oJibliie HEraTUBHBIX (DaKTOPOB JIEHCTBYET HA MUETHHYIO
CEMBIO, TE€M BBILIC II0KA3aTelb JKOJOTMYECKOW CMEPTHOCTH. Teopernueckas MHUHMMAalbHas
CMEPTHOCTb B3POCIBIX IMUYE BEJIMYMHA MOCTOSIHHAS B ITYEJIMHOM CEMbE TOJIBKO B KOHKPETHOM
3Tare 3K0JI0ro-(pU3U0IOTrHUECKOTO COCTOSIHUS TUEIUHON CEMBH.

3HAUUTENIBHO BaXKHEE, YEM MOHSATUE 3KOJOTHYECKasi CMEPTHOCTb, TEPMHUH BBDKMBAEMOCTD.
BpDKHMBaEMOCTh HEMOCPEACTBEHHO CBA3aHA C 3KOJIOTMYECKOW CMEPTHOCTBIO, MAaTEMaTUYECKOE
BhIpaKeHHE KoTopoi 1 — M, e M — skosoruueckasi cMepTHOCTh (4). BeokuBaeMocTh paciuiona
B IUYEIMHOM CEMbE 3aBUCUT OT BHYTPEHHUX TIE€HETHYECKMX MNpU4YMH. OHa 3HAYUTENIBHO
CHIDKAeTCs NpU OJM3KOPOJICTBEHHOM CKpEIIMBAHWH, NMpHU AeuunTe Mepru Wi OTCYTCTBUHU
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NBUIBLIEBOTO  B3ATKA. Jlpyrol IpUYMHON, MPUBOAAINEH K YMEHBUICHUIO IIOKa3aTess
BBDKMBAaEMOCTH  PACIUIONHBIX CTaJWd B MUYEIMHOM CceMbe, SBIAIOTCS UHQEKIMOHHBIC
3a00JIeBaHMs, Cpeld KOTOPBIX HAMOONBIIYI0 PAaCHpPOCTPAHEHHOCTh IMOJIYYMJ ackocdepos, a
TaKXKe Takas HHBa3MOHHAs 00JIe3Hb, KaK Bappo03, pa3BUTHE BO30YAUTEINSI KOTOPOH MPOUCXOAUT
BHYTPU MEYATHOTO pacmiofa. [Ipu ycTpaHeHMM BBIIIEYKa3aHHBIX NPHUYMH BBDKUBAEMOCTh
pacruiofa npuOIMkaeTcs K CBOeMy MaKCUMaJIbHOMY 3HaUCHHIO. BBDKMBaeMOCTb B3pOCIBIX MTYEI
MOCTOSIHHA  JUIsl  ONPEAETICHHOro  JKoJIoro-pusmosiornyeckoro srama. OnuH  caMblil
KpUTHYCCKHI M3 12 M3BECTHBIX — 3TAll BBIXOJA MMUeNl 3UMHEH reHeparuu (2), KOTOpbIid ObLI
Ha3BaH HaMU 3TAIlOM HYJIEBOTO JMHAMHUYECKOro pocta. IMEHHO 3TOT 3Tan HanboJiee onaceH Ajs
TaK Ha3bIBa€MBIX CJIAOBIX MUEIMHBIX CEMEH, Macca KOTOPBIX HE MpeBbImaeT 1 Kr.

Lenpto Hameil paboTel — OBLIO M3YYUTh MPOOOKUTEIBHOCTH XH3HU B3POCIBIX
nyes B 3KOJOTr0-(pHU3HOIOTHYECKOM 3Tare HyJIeBOro AWHAMHUYECKOTO POCTa y MYESTUHBIX CeMen
CpeaHepyccKoi mopoasl muen. B 3amaum mccnenoBaHUs BXOJHMIIO YCTAaHOBHUTH BIIUSHHE
pasMepa YIOYKH Ha BBDKMBAEMOCTb B3pOCIBIX ITYE B JTalle HyJIEBOTO JAWHAMHYECKOTO POCTa
ITYEJIMHBIX ceMel Maccoi B 1 Kr.

Marepuan u Meroanl ucciaenoBanuii. VccnenoBanus BemonHsummch B 2012 - 2014
rogax Ha mnaceke OOO «Tumups3eBo», paclojOKEHHOW Ha TEPPUTOPUM 3aKa3HUKA
CpeIHEPYCCKOW Muesibl MECTHOM momynsauuu B banracuHckom paiione PecrnyOnuku Tarapcran
Poccuiickoit ®enepanyu. Ha macexe 6puM o100paHbl MUEIMHBIE CEMbH Ha YETHIPEX yIOUYKax
(Macca muen — 1 Kr) mpu Tpex BapHaHTaX MEKPAMOYHOTO paccTosiHus. Bcero Obuio
ucrnoabp3oBano 30 MUENMHBIX CeMEH ¢ MaTKaMH-CeCTpaMH M OJMHAKOBBIMH KOPMOBBIMHU
3armacamu - mo 10 xr mena. B KOHTpoJIbHOH Tpymme pasMep YJIOYKH COCTaBisI 12 mw, B
onbITHBIX rpymnax — 8 MM (5,6) u 20 mm (3). M3 kax a0 ceMbU KaKI0¥ MOJOMBITHON TPYIIIIbI
oToOpanbl mpoObl Bexomsmmx muen B konudectBe 2000 mTyk. Bce oHu ObLTM TOMEYEHBI
pa3HBIMH LIBETAMHU: OEJIBIM — B KOHTPOJIbHOM T'PYIINE, PO30BBIM U TOJYObIM B OIBITHBIX TPYIIAx C
pasmepoM yinoyek 8 MM M 20 MM COOTBETCTBEHHO. Bcero ObUIO MpOBENEHO 5 y4eTOB C
unTepBasioM 10 1HEl, B KOTOpbIE YYUTHIBAIOCH KOJMYECTBO MEUYEHBIX IMYEN JJIsl ONpeelIeHus
UX BbDKMBaeMOCTH. [longyuyeHHbIe NaHHbIE OBIIM CTATUCTHYECKU 00pabOTaHBbI.

PesyabTrarbl ucciaenoBanmii. Haubonee mosiHoe mpencTtaBieHHe 00 HKOJOTHUECKOM
NPOJOJDKUTEIBHOCTH KHU3HU JIaeT KPUBasi BBDKMBAEMOCTH. J[JIs1 MUETMHON CeMbU XapaKTepHa
CUTMOMUJIAJIbHAS KPUBask BBDKMBAEMOCTH. DTO CBSI3aHO, MO HAIlEeMy MHEHHIO, CO 3HAUYUTEIbHON
ru0enbi0 B3POCHBIX MUeN MOCHe TPEThero JHS HX JKU3HM, KOTJa IYelbl MpHOOpeTaroT
CIOCOOHOCTH JieTaTh. B 3TO BpeMs myenbl COBEPIIAIOT OPUEHTUPOBOYHBIN 00JI€T, MPU KOTOPOM
U TPOMCXOIUT moTepss uyacTu muen. Crneayromuid Mepuoja KU3HHM XapakTepusyercs Oolee
BBICOKUM IOKa3aTeJIeM BBIKMBAEMOCTH, TaK KaK IMYENIbl B 3TO BPeMs HaXOIATCS BHYTPH Yibsl 10
CJIEIYIOIIET0 OYUCTUTENBHOr0 00seTa. Popma KpUBOM BBKMBAEMOCTH OTJIMYAETCS B MUEITMHBIX
CeMbSIX, Y KOTOPBIX pa3InyHasl SKOJIOTHYECKas IUIOTHOCTh. B MUENTMHBIX CEMBSX, Y KOTOPBIX OHA
HU3Kas, popMa KpuBOil Oosiee BOTHYTa, a y ceMel C BBICOKOW - oHa Oojee BbImykia. Huskas
IUIOTHOCTh HaOJ0Jaach B CJIAObIX MYEIMHBIX CEMBSX CO CTaHAAPTHBIMH YIIO4KaMu. Bbicokas
K€ — Ha PacUIMPEHHBIX yinoukax (7).

Pe3ynpTaThl HamMX MCCIEIOBAaHUM IMOKa3ald, YTO NPHU MEpBOM ydeTe Ha 15 ampens
MaKCHUMallbHasi BBDKMBAEMOCTb IM4eNl ObUla y MYEIMHBIX CeMed, KOTOpble HaXOJWIUCh Ha
pacupeHHbIX ynoukax — 94,6+0,46%, a MuHMManbHAs — IPU MEKPAMOYHBIX PACCTOSHUAX — 12
MM (89,8+0,52%). Pasmuums cocraBum 5,3% (t=6,93). IIpomeHT BBDKMBAEMOCTH B3POCIBIX
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m4el ¢ YMCHBUICHHBIMH YJIOYKAaMH HE3HAYMTEIbHO OTJIMYAETCS OT TaKOBOTO, TIJe
WCTIOJIb30BATIUCH CTAHAPTHBIC YIOUYKH. Pa3nuuuns He TOCTOBEpPHBI.

AHanmu3 BTOPOTO y4yeTa CBUAETEILCTBOBAI O TOM, YTO Pa3IMYMsl MO BBDKUBAEMOCTH
B3POCIIBIX IMYeJT CTali 00Jjiee BIPaKEHbI MEKIY MUEIHMHBIMU CEMbSIMHU, KOTOPbIE HAXOIMINCH HA
CTaHJAPTHBIX M Ha pacimupeHHbIX yimoukax (52,5+2,88% wu 81,0+1,13% COOTBETCTBEHHO).
Pasznmuuus nocrurator 54,3% (t=9,2). Uro kacaercs MUYEIMHBIX CEMEH, B KOTOPBIX ObUIH
UCTIOJb30BAHbl  YMEHBIIECHHBIE  YJIOYKH, I[IOKa3aTeId BbDKMBAEMOCTH JIOCTOBEPHO He
pa3InyaroTcs.

Ha tperbem yuere Konu4yecTBO muesl ¢ O€JbIMM METKaMH B ITYEIMHBIX CEMbSX C
UCIIOJIb30BAHUEM CTAHAAPTHBIX YJIO0YEeK yMeHbHImiioch B 6 pa3 (mo 14,5+1,54%), komuuecTtBo
m4esl ¢ roJiyObIMH METKaMU B MTYETHMHBIX CEMbSIX Ha PACIIMPEHHBIX YIOYKaX YMEHBIIUIOCH 10
65,7+1,43%, To ectb TonbKO Ha 30,5% (t=24,3). Ha 3TOM yueTe Takke BBISBICHBI JOCTOBEPHBIC
pa3IuYMsl 0 BEDKUBAEMOCTH B3POCIBIX MUET MEXKIY MYESTUHBIMU CEMbSIMUA C YMEHBIICHHBIMH U
pacuupeHHbiMU yitoukamu — ¢ 91,4+0,81% mo 45,6+1,03% na 30,4% (t=11,4).

Ha derBeproM y4ere B TNUENHMHBIX CEMbSIX, B KOTOPbIX OBUIM YCTaHOBIJICHBI
MeKpaModHbIe paccTossHus 12 mm u 8 mm, octanocs MeHee 10% meuennsix muen (3,8+0,44% u
7,8+0,58% coOoTBETCTBEHHO), TOT/Ia KaK B MUYCIUHBIX CEMbSIX HA PACHIMPEHHBIX YJIOYKaX TAKUX
MEYCHHBIX el 0110 6oibine 20% (28,3+1,08%).

Ha nmarom yuere B MYETMHBIX CEMbSX Ha CTAHAAPTHHIX M YMEHBILICHHBIX YJIOUYKax HE
00HapyXEHO MEUEHBIX IYell, B OTIMYUE OT CeMEeH, B KOTOPBIX MCIOJIb30BaNU ynodkd 20 MM, T11e
BCe elle 00HapyxuBajiock 6osee 5% medensix muen (6,5+0,36).

BoiBoabl. 1. YV nuenuHbIx cemeil cuinoit 4 ynouku oOHapyKeHa CUTMOMaIbHAs KpHUBas
BBDKMBAEMOCTH B3pPOCIHBIX MYel. 2. B MUenMHBIX CeMbsSX Ha CTaHIAPTHBIX YJIOUKaX KpUBas
BBDKHMBAEMOCTH 0oJiee BOTHYTA, a HAa pacUIMpeHHbIX - Oosee Bbimykina. 3. Ecnu Ha 1-2-M yderax
YMEHBIIICHNE KOJMYECTBA MEUEHBIX MUYET B CEMbAX C MEXKPaMOUYHBIM paccTosHMeM 12 MM He
npeBbiciiio 41,5%, To K TpeTheMy ydYeTy BBIABICHO PE3KOe MX yMEHblIeHue — B 6 pa3. 4. B
MMUEIMHBIX CEMbSX, B KOTOPBIX OBLIM HCIOJB30BaHbl yno4ykd 20 MM, Ha YEeTBEPTOM YydeTe
obnapyxeno 28,3+1,08% meuensix muen, uto B 3,8 pa3 0ombliie, 4eM TaKuUX MUYET B CEMBSX C
YMEHBIICHHBIMH YJIOYKaMUd M B 7,4 pa3 OoJipllle, YeM y MYENMHBIX CeMEW Ha CTaHIapTHBIX
yJIOYKax.

3akmoyenue. l3yueHue BBDKMBAEMOCTH B3pOCHBIX Y€ B JTare HYJIEBOTO
JMHAMUYECKOTO POCTa TOKa3ajo, YTO MYEIMHBIE CEMbH B YCIOBHUSX CTaHIApPTHON YIOYKH
UMEIOT HHU3KYI0 TPOJOJDKUTEIBHOCTh JKU3HM, YTO MOXKET IMPHUBECTH 3aMEUICHUIO DPa3BUTHS
MYENUHBIX ceMell. J{mst Toro, 4ToObl M30eKaTh YKa3aHHBIX MMOCIIEICTBUN IS MUSIUHBIX CeMei
MaJION CHJIBI BaXXHO YBEIWYUTH MeEXpamouHoe pacctosHue 1m0 20 mMm. B 3tux ycrnoBusix
COCTOSIHUE CEMbH CTaOWIM3UPYETCsS, O YEM CBHUACTEIBCTBYET NPOLEHT BBDKMBAEMOCTHU
B3pOCIBIX IT4YeNl, 0OHAPYKEHHBI HAMH Ha YETBEPTOM Yy4eTe.
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Annotation: The study of seasonal dynamics of trace-element composition of woody greens of
spruce growing in the Perm region. To determine the content of micronutrients used the method
of roentgen-fluorescence analysis. It was found that the content of microelements in the needles
and branches of spruce subject to seasonal changes. The predominant micronutrients on
guantitative content in the samples of pine needles and branches, are manganese and silicon.
For most trace elements typical of maximum accumulation in the needles and branches in
winter, in summer, a decrease of their contents.

BBenenue

MHUKpPO3JIEMEHTHI JKU3HEHHO HEOOXOIMMBI PACTCHHIO B JOCTATOYHBIX KOJMYECTBAX,
MOCKOJIbKY 0€3 HHUX HE MOTYT MPOTEKaTh OCHOBHBIC (DM3HOJIOTO - OMOXMMHUYECKHE PEaKIHH
pacteHusi. MHKpPO3JICMEHTHBIN COCTaB PACTUTEIBHOTO ChHIPhSl SBJISIETCS OOBEKTOM MHOTHX
uccnenoBanuii (1-4). MuKpod3IeMeHThl MOCTYMAIOT B TKAHW PACTEHUS W3 TOYBBI, OATOMY
HEKOTOPOE BIIMSHUE HA MHKPOIJIEMEHTHBI COCTaB MOKET OKa3bIBaTh 3JICMEHTHBIH COCTaB
nouBsl. MccnenoBanuch 00pasiibl ChIpbs, 3aroToBiieHHbIE B MibuHckoM paiione [lepmckoro
kpas. Jlns naHHOW MECTHOCTH XapaKTepHbI IMPEUMYIECTBCHHO JICPHOBO-KapOOHATHBIC U
JICPHOBO-TIOI30JIMCThIC TIOYBHI (5).
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MHUKpPOAIEMEHTHBIH COCTaB JAPEBECHOM 3€JICHH e OOBIKHOBEHHOW MOXKET MEHSTHCS B
3aBHCUMOCTH OT BPEMEHH T0Ja.

[TosToMy mTpeAcCTaBIsIO HMHTEPEC M3YYUTh CE30HHYIO IMHAMUKY HaKOIUICHHUS
MHUKPOJIEMEHTOB B XBO€ W BETBAX €JIM OOBIKHOBEHHOW, YTO OINpPENeNuio IeJdb Hallero
HCCIIeI0BAHMS.

Marepuajibl 1 MeTObI MCCJIEIOBAHUSA

OObekTaMM HCCIICIOBaHUS CIyXuian 12 00pasloB JApeBecHOW 3eieHU (OXBOCHHBIC
no0Oeru ¢ AuaMeTpoM BeTBeil He Oojiee 8 MM) enu OOBIKHOBEHHOH, coOpaHHOU B MibuHCKOM
paitone Ilepmckoro kpas B 2014 roxy. Co60op 00pa3ioB MpOBOAWIH C ACPEBbEB OJHOTO BO3pAcCTa.
CoOpannbple 00paslbl, MOABEPrajd BO3AYLIHO-TEHEBOH CyIIKe, B TEUYEHHE Mecsla 10
cozep>kanus Biaru 6 — 8%.

Jlnst u3ydeHuss MUKPOJIEMEHTHOTO COCTaBa JPEBECHOM 3€JI€HU MCIOIb30BAIM PEHTTE€HO-
(IIIOOPECUEHTHBI  METONI. HaBecky 10 rpaMM CyXxoro CbIpbs HU3MENBYAIN IO
MOPOLIKOOOPA3HOTO COCTOSTHMS, MMOMEIIATN B TUIIM U CXKHUIaJIM HAa IUIMTKE 10 MPEKpalleHus
ABIMIIGHUS. 3areM, THUIVIM TOMEIIadn B MydenpHyl0 medbs npu Temneparype 600° C,
BBIICP)KUBAIM B MY(EnbHOW Me4YM 10 MOJIHOTO O30JICHHS T.€, OTCYTCTBUSI UYEPHOM YTOJbHOU
maccol. [locne nonaHoro oxnaxkaeHus turiei nooasmsaan 50% a30THYIO KUCIOTY M BBIIAPUBAIH
e¢ Ha TUIMTKe, n30erast pa3OpbI3rUBaHus, 3aT€M OMEIAIN B My(elIbHYIO TeUb MPH TeMIepaType
600°C na 1 gac. [Tocne 3TOro NpoBOAMIN Ka4E€CTBEHHBINH U KOJINYECTBEHHBIN aHAIH3.

Pe3y.J'II>TaTLI HCCJICJOBAHHUA U HX 06cyme}me

Tabmuma 1
Copep:xaHrie MUKPOAJIEMEHTOB B XBO€ €11 OOBIKHOBEHHOM, MKT/KT
Dneme Jleto Ocenb 3uma Becna
HT
Cu 6,08+0,21 5,34+0,25 8,26+0,05 4,67+0,23
Zn 122,45+1,21 147,3+0,7 202,03+7,33 181,27+4,84
Al 256,37+£19,23 304,33+25,84 352,6319,15 315,9716,31
Si 1455,67+126,7 2845,7+£123,66 1254,6+£121,61 2022,2+10,38
Ti 138,27+1,7 176,6+5,67 66,33%£2,46 107+9,25
Cr - - 3,27+0,31 -
Mn 1124,53+23,12 373,97+£11,78 3655,67+70,94 2361,33+89,64
Fe 174,87+4,82 175,33+7,05 417,7+21,81 267,17£17,89
Co 7,22+0,19 2,26+0,06 14,93+0,54 9,15+0,19
Ni 4,37+0,48 7,60+0,87 10+0,85 31,86+2,77
Pb 1,45+0,11 1,56%0,21 1,88+0,18 2,77+0,27
Mo 0,53+0,09 0,21+0,03 0,17+0,02 0,06+0,01
Sn 0,07+0,01 - 0,52+0,09 0,47+0,06
Ba 74,231£9,54 209,33+2,2 41,43+1,88 134,53+£13,6

HaubGonbiiee conepkanue,

CpeI MHUKPODIIEMEHTOB XBOHM €M OOBIKHOBEHHOM,

NPUXOJIUTCS HA MapraHel ¥ kpemHuit (tadmn. 1). XpoM, MOTUOICH U 0JIOBO COJEPKATCS B XBOE B
MUHHMMAJIbHBIX KOJMYECTBAX, WJIM MOTYT OTCYTCTBOBAaTb B 3aBUCUMOCTH OT BPEMEHHU IOJa.
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Menp, IMHK, aJIOMHUHUAN, Maprasell, *eie3o, KoOaJbT U OJOBO UMEIOT MAaKCUMYM HaKOIIJICHHS
3UMOM. XpOM HAKaIUIMBAETCS B XBOE TOJILKO 3UMOMH, a B OCTAJIbHOE BPEMS IOJja OTCYTCTBYET.

Psn Guosiormueckoro MOTJOMIEHUS MUKPOIJIEMEHTOB NJIsl XBOW €M OOBIKHOBEHHOU B
3aBUCUMOCTH OT BPEMEHU I'0J1a:

Jlero: Si>Mn>Al>Fe>Ti>Zn>Ba>Co>Cu>Ni>Pb>Mo>Sn>Cr.
Ocensn: Si>Mn>Al>Ba>Ti>Fe>Zn>Ni>Cu>Co>Pb>Mo>Sn>Cr.
3uma: Mn>Si>Fe>Al>Zn>Ti>Ba>Co>Ni>Cu>Cr>Pb>Sn>Mo.
Becna: Mn>Si>Al>Fe>Zn>Ba>Ti>Ni>Co>Cu>Pb>Sn>Mo>Cr.
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Pucynok 1. Ce30HHas AMHAMHUKA OCHOBHBIX MUKPOJJIEMEHTOB B XBOE€, MKI/KT.

CogmepxaHwe MapraHila W KpEeMHHUS B XBO€ €1M OOBIKHOBEHHOH Hauboiee
MOJIBEPIKEHO CE30HHBIM M3MeHeHusM (puc. 1). MapraHer MakCUMalbHO HAKAIUITMBACTCS 3MMOW,
a KpeMHUI OCEHbI. BecHOW MapraHen NOCTENEHHO CHUXAETCS [0 MHUHUMAIBHOW OTMETKU
oceHbt0. KpeMHuUl ke HaUMHAET MOCTENEHHO HAKAIIMBAThCS C MUHUMAJILHONU OTMETKH BECHOM,

70 OCEHHET0 MaKCHMyMa. Y OCTaJbHBIX MUKPOJIEMEHTOB Pa30poc BEIWYMH COJEPXKAHUS HE
BEJIHK.

Tab6muna 2
Copep:kaHre MUKPOAJIEMEHTOB B BETBSIX €I OOBIKHOBEHHOW, MKT/KT
DJIeMEHT Jleto OccHb 3uma Becna
Cu 20,36+0,49 28,09+1,07 22,27+1,37 24,03£0,15
Zn 244,37+18,62 221,5+11,7 323,93+15,46 225,846,22
Al 363,4+30,41 482,9+16,08 554,1+50,05 485,1+5,87
Si 319,47+29,86 670,2+38,57 1037,2+£102,57 496,83+35,7
Ti 167,93+9,99 407,8+17,67 170,93+7,8 226,9+2,69
Cr - - 4,733+0,4 0,21+0,02
Mn 709,27+40,01 537,67+£34,11 4122,67+180,62 775,3£17,01
Fe 495,47+£57,25 682,67+53,25 962+60,88 836,73+36,86
Co 1,34+0,11 3,54+0,34 21,4+0,95 2,74%0,26
Ni 10,95+0,62 13,41+0,42 12,93+0,55 23,52+0,64
Pb 3,98+0,63 6,62+0,25 6,68+0,37 8,64+0,55
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Mo - 0,18+0,04 0,05+0,01 -
Sn 0,16+0,02 - 0,2+0,01 -
Ba 67,93+1,29 289,73+2,65 38,3+3,35 85,33+6,05

B BerBsix enn OOBIKHOBEHHONW MAaKCHMaJlbHO HAKAIUIMBACTCS MapraHell, JKele30 U
kpemHuit (Tabn. 2). XpoM, MOIUOICH U OJI0OBO, OOHAPY)KEHbl B MHHUMAJbHBIX KOJIHYECTBAX.
s OONBIIMHCTBA METAUIOB HAOIIOJACTCS MAKCHUMYM COJICP)KaHHUS B 3HUMHHE MECSIIBL.
Copep:xanvie MeH, AIFOMUHMS, TUTAHA, JKele3a, KoOalbTa, HUKEIs U CBHHIIA, YMEHbBIIIACTCS 10
MUHMMaQJIbHOW OTMETKM JieToM. Kpome TOro, ocTaibHbIE 3JIEMEHTHl MHUHHUMAJIbHO
HaKamjJuBalOTCsA JIECTOM.
Takum oOpazom HaOMIOACHUS 3a CE30HHON AMHAMUKOW HAKOIUICHHUS IOKA3alld, YTO B BETBSX
COAEP)KAHUE MUKPOAJIEMEHTOB, B OCHOBHOM YBEJIIMYMBAETCS K 3UME, U CYLIECTBEHHO CHUKAETCS
K JIETY.

Psn 6Gronorudeckoro morioneHuss MUKPO3JIEMEHTOB ISl BETBEH €T OOBIKHOBEHHOM B
3aBUCUMOCTHU OT BPEMEHHM I'0J1a COCTABIISIET:
Jlero: Mn>Fe>AI>Si>Zn>Ti>Ba>Cu>Ni>Pb>Co>Sn>Mo>Cr.
Ocensb: Fe>Si>Mn>Al>Ti>Ba>Zn>Cu>Ni>Pb>Co>Mo>Sn>Cr.
3uma: Mn>Si>Fe>Al>Zn>Ti>Ba>Cu>Co>Ni>Pb>Cr>Sn>Mo.

Becna: Fe>Mn>Si>AlI>Ti>Zn>Ba>Cu>Ni>Pb>Co>Cr>Sn>Mo.
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Pucynok 2. Ce30HHas AMHAMHUKA OCHOBHBIX MUKPO3JIEMEHTOB B BETBSIX, MKI/KT.

ConepkaHre Mapradila B BETBSIX PE3KO YBEJIMUYMBACTCS B 3UMHUN MEpUOJ TOCIE
oceHHero MuHuMyma (puc. 2), BecHOW HaOJromaeTcs cHrbkeHue. i KpeMHHUs XapaKTEepHO
IJIABHOE HAKOIUICHHWE, HAYMHAs C MHUHUMAJbHOIO 3HAYEHHUs JIETOM, M 3aKaHYMBAs 3UMHHUM
MaKkCHUMYMOM, C TIOCTCTICHHBIM CHWXXEHHEM cojepkaHusi BecHOW. [lomoOHbIN rpaduk
COJIep’KaHUsl XapakTepeH U ais skenesa. [ OOJBIIMHCTBA METAJIOB HAOIIOAAETCS MAaKCUMYM
COJIep>KaHusl B 3MMHHE MecsIbl. bapuii u TuTaH OOJNbIIe HAKATUIUBAIOTCS JIETOM.
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Pucynok 3. ComeprkaHrne OCHOBHBIX MUKPOIJIEMEHTOB B XBO€ M BETBSX €M OOBIKHOBEHHOM
(cpemHue TaHHBIC BPEMEH T0/a), MKI/KT.

CpaBHHBasI COZICP)KaHNE OCHOBHBIX 3JICMCHTOB XBOU M BETBCH €M OOBIKHOBEHHOM (pHC.
3), MOXHO caenaTh BBIBOJ, YTO B BETBIX MHKPOIJICMEHTOB COJCPXKHUTCA OOJIbIIe, 32
UCKITIOYCHHEM KPEMHHSI U MapraHiia, KOTOPBIX OOJIBbIIIE B XBOE.

13380:10011 81

1. VYcraHOBIEHO, YTO OCHOBHBIMH MHUKPOIJIEMEHTAMHU XBOM U BETBEH €MU OOBIKHOBEHHOM
SIBJISIFOTCS. MapraHel ¥ KpeMHUM.
2. MakcumMyM HaKOIUICHHSI MUKPO3JIEMEHTOB B XBO€ U BETBSIX €I OOBIKHOBEHHOW MPHUXOIUTCS
Ha 3UMHHE MECSIIBL.
3. YcTaHOBIJICHO, UTO KPEMHHH, TUTaH, CBUHEI] ¥ Oapuil B XBoe, U MeJlb, TATaH, HUKEIb, CBUHEII
u Oapuil B BETBAX, HAKAIIUBACTCSI MAKCMMalbHO B pa3HOE BpeMsl roja. MHHHMaIbHOE
coJiep>kaHue OOJBIIMHCTBA MUKPOIJIIEMEHTOB TPUXOAUTCS HA JIETO.
3. B xBoe enu OOBIKHOBEHHON MAaKCUMaJIbHO HAKaIUIMBAeTCS MapraHell, KpeMHHH, KOOalbT U
0JIOBO.
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IIpu n3yueHnn coMaTUUECKOro CTaTyca 4eJI0BEKa HE BbI3bIBAET COMHEHUM aKTyaJIbHOCTh
UCCIICIOBAaHUSL PECITUPATOPHON CHUCTEMBbI, MOCKOJBKY JbIXaHUE SBIseTCs (PyHIaMEHTaIbHOU
BUTAIbHOW (YHKIMEH opraHusMa M oOecreuMBaeT MOJACp)KaHHEe OJHOTO W3 BaKHEHIIUX
napamMeTpoB rOME0CTa3a — HOPMAJILHOTO T'a30BOr0 COCTaBa apTepuasibHON KpoBH (1).

JUis monpnepaHus aAeKBaTHOIO Ta30BOrO COCTaBa OPraHM3Ma, YIVIEKUCIBIM ras,
MIOCTYIAIOIIMKA B albBEOJIBI M3 TKaHEH, ynalseTcsl U3 JETKMX B COCTaBE BBIIABIXAEMOIO rasa.
Ckopoctp anmumuHaimu COz B OKpYyXarollyl0 Cpely AODKHAa COOTBETCTBOBATH CKOPOCTH
IOPOAYKIMH ero B TKaHsAX. B mpotuBHOM ciydae CO; HakarimBaeTcs B OpraHu3Me B H30BITKE
WM, HA000POT, BhIMBbIBacTCs U3 TKaHel (2, 3). B opranusme, TakuM 00pa3oM, COUETAIOTCS JIBE
IpyNIIbl B3alMO3aBUCHUMBIX I[1apaMETPOB MAacCONEPEHOCAa JBYOKHCH YITIEpPOJa. CKOPOCTb €ro
IIO3TANHOTO MPOJBUKEHUS U €r0 NaplLUalbHOE AABJIEHUE Ha KaxaoM 3rtane. CoueTaHHe ITHX
pa3IMyYHBIX MAapaMETPOB, CTPOrO PETYIUPYEMBIX OPraHHU3MOM, XapaKTEpU3YEeT pEKUMBI, B
KOTOpBIX MPOUCXOAUT mpouecc mMacconepeHoca COz, KOTOPBIH SABISETCS BaKHBIM IIPOJYKTOM
KU3HEJCSTEIIbHOCTH OPraHu3Ma, IOCKOJBbKY OH pEeryiupyeT MexaHu3m oOpaTHo#l cBsizu (4).
VYposenb koH1eHTpanuu CO; B KPOBU OKa3bIBaeT HauboJsee CYIIECTBEHHOE BIUSHUE HA OOMEH
BELIECTB, PErYIMPOBKY BEHTWISILIUM, JAECHCTBYET HENOCPEICTBEHHO HA JIBIXATEJIbHBIE LIEHTPHI B
IIPOJIOJrOBAaTOM MO3re U BiauseT Ha pH cnMHHOMO3roBoil xkuakoctu. YBenuuenue ypoBHsa CO;
IOPUBOAUT K YBEIMYEHUIO BEHTWIAIHMHM 3a CYET CTUMYJIMPOBAHMUA JauaparMajbHOTO H
MEXpEeOEpHbIX HEPBOB, KOTOPHIE AaKTHBHUPYIOT JbIXaTeNbHbIE MBIIIBI W CHOCOOCTBYIOT
yckopennto BbiBeieHHs CO2 (5, 6). CHmKEHHbIE BEHTHJISILIMOHHBIE CHOCOOHOCTH, B CBOIO
ouepellb, CYIIECTBEHHO HW3MEHSIOT KHHETHUKY PECIUPATOPHBIX Tra30B ¢ (OPMUPOBAHHEM
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TMIIOKCUYECKUX, TUIOKAITHUYECKUX WM TUIEPKATHUYECKUX COCTOSHUM, M, B UTOTE, MOXKET
MPUBECTH K PE3KOMY OTPAaHUYECHHUIO MPUCTIOCOOUTENBHBIX BO3MOXXHOCTEH OpraHn3mMa.

Tak, i xopomo (U3NYECKH MOATOTOBICHHBIX JIIO/IEH XapaKTepeH HOPMOKAITHUYECKHUIM
TUn  BeHTWIsAuH. [Ipm  HM3KHMX  (YHKIMOHAJIBHBIX pe3epBaX, B YCIOBHUSIX IICHUXO-
HMOLMOHAIBHOTO HAIMPSDKEHUS, IPU HATUYUH MOP(O-(HYyHKIMOHATIBHBIX U3MEHEHUH B OPOHXO-
JNErOYHOM  CHUCTEME, (bopMHpYIOTCS ~ TUIOKAIHUYECKUN WIM  TUNEPKaIHUYECKUU
BEHTWIALMOHHBIE THIIbI, ONpeAesieMble KaK IPOSBICHHUS TUC(HYHKIIMOHAIBHOCTH CHCTEMBI
BHerHero apixanusi (7). Ilo manaeiM Banbikuna M. B. (1991-1998) stu merabonuyeckue u
pecrupaTopHble CABUTYM HETATMBHBIM O0pa3oM CKa3bIBAIOTCA HAa (PYHKUMOHAIHLHOM COCTOSHUU
BCEr0 OpPraHM3Ma, YBEJIUYMBAIOT PUCK «CPbIBa» aJlalTalldd U BO3HUKHOBCHHMS JIECTPYKTHBHBIX
U3MEHEHH B BHUCIEPAIbHBIX OpraHax M SBISIIOTCA JUMHTHPYIOIIMMHU (pakTopamMu B
oOecnieyeHnu (pu3n4ecKoil paboTOCIIOCOOHOCTH.

AxTyanpHas ~ 3aja4a  ONEPAaTHUBHOIO  KOHTPOJS  COCTOSHUS  3[0pPOBbI U
paboTOCIOCOOHOCTH ~ OpraHM3Ma  4YeJoBEeKa, B  YAaCTHOCTH, IMpPU  IKCIPECC-OICHKE
(YHKLIIMOHATILHOTO COCTOSIHUMSL PA3JIMYHbIX KOHTUHTGHTOB HAaCeJIeHHs MJIM B Ipolecce
TPEHUPOBKU CIIOPTCMEHOB, JIETKO OCYILECTBMMA 110 COCTAaBY TaKOTO MapkepHoro rasza kak CO; B
coctaBe BbLbIxaeMoro Bosayxa (8, 10). OmnpeneneHue TMna BEHTWISALUH O HAIPSHKCHHIO
YTTIEKHCIIOTO ra3a B KOHEUHOU (pakimu Beiabixaemoro Bosayxa (PerCOz), B ero B3amMocBsi3H ¢
¢u3nyeckoil  pabOTOCIIOCOOHOCTBIO  MOXET MO3BOJUTH  3()(HEKTUBHO  KOPPEKTHPOBATH
NaTOreHETUYECKHE 3BEHbs, CHIDKAIOILIUE TIPUCTIOCOOUTEbHBINA IOTeHIIA opranu3ma (11).

B cBs13u ¢ BbllIeCKa3aHHBIM, II€IbIO TAHHOM paboThl SBUJIOCH BBISBICHHE OCOOCHHOCTEMH
dbopMHUpOBaHMS THUIOB BEHTWISAIMU Y CTYACHTOB C Ppa3HbIM YypPOBHEM (huznuyeckon
paboToCIOCOOHOCTH.

MATEPHUAJIBI U METO/IbI UCCJIEJOBAHUSA

Jlnst pemieHust moctaBieHHON nenau B nepuox ¢ sHBaps 2014 rona mo mapt 2015 rona
oOcnenoBano 175 roHomel Myxkckoro mnona B Bo3pacte 18-20 ner, koTopble ObuH
pacnpezeneHsl Ha JIBe CTaTHCTUYECKH OJHOPOJHBIC rpynmbl. B mepByto rpynmy (1) Bouwm 25
CTYJICHTOB-CIIOPTCMEHOB BBICOKOH KBajupukanyu ((pyTOOIUCTHI, CO CTAXKEM 3aHITUIH HE MECHEe
6 ser). Bropyro (2) rpynmny cocraBuiu 150 cTyneHTOB, He 3aHUMAIOLIHECS PETYIIIPHO CIIOPTOM.

Peructpanus konmuecTBeHHBIX mNokazarened CO, BO BpeMsl BbIIOXa MPOBOAMIACH C
MIOMOILBIO yAbTpa3BykoBoro nporouHoro kamHoMmerpa KII-01-«EJIAME/]. Ilo ypoBHio PrrCO;
BBIICJSIIM.  TUNOKAamHW4Yeckuit tun BeHTWwniuuu — PprCO;  wmenee 35 MMpT.CT;
runepkanHuyeckuil Tun BeHTWISAIMU — PprCO, Gonee 45 MMPT.CT.; HOPMOKAIMHUYECKUNA THI
BeHTwsiu — PerCOz ot 35 no 45 mmpr.er. (12, 13). VYpoBeHb pabOTOCIOCOOHOCTH
onpenensimu 1o uuaekcy PWCi7p ¢ mocrnenyromuM pacyeToM IokaszaTenel  a’poOHbIX
Bo3MokHOcTel opranm3ma (MIIK, i/mMun, MITK/kr, mu/mun/kr) (14).

Perucrpanuio u ananus BapuabeIbHOCTH CEPIEYHOTO PUTMA OCYLIECTBIISUIN C MIOMOIIIBIO
IporpaMMHO-TexHH4Yeckoro  komiuiekca  «DA3AI'PAD®»,  OueHuBanu  HOKa3aTenu
BapuabenbHocTH putMa cepaina (BPC) — monmy (Mo, c), ammaurynmy moabl (Awmo, %),
BapualMoHHbIN pazmax (MXDMN, mc), crenens HanpspKeHUs PEryIsTOPHBIX CUCTEM 110 HHICKCY
Hanpsokenus (UH, en.), kotopslit aBTomatnuecku paccuntbiBaics o gopmyne MH = AMo/(2 *
Mo* MxDMn) (9, 15).
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Marematrnueckast 00paboTKa MOJTyYEeHHBIX PE3yIbTaTOB MPOBOIMIACH C UCIIOIB30BAHUEM
nporpammbl  STATISTICA  V.6.0. Jlnsg OIEHKH JOCTOBEPHOCTH OTJIMYMN  TOCHe
MIpEABAPUTEIIBHON IMPOBEPKM HOPMAIBHOCTU PACIPENECICHUS HUCIOIb30BAIA  {-KpUTEpUi
CrpronentTa u kputrepuili ManHa-YutHu. o nOpoBeleHMs] KOPPENIALMOHHOIO —aHajau3a
IIPUMEHSUIN KpUTEPUI paHroBoi koppemsiiuu CnupMmeHa.

PE3YJBTATbBI UHCCIIEAJOBAHUSAU UX OBCYXJIEHUE

Kak u3BecTHO, MHTETpAIBHBIM MMOKA3aTeNeM aIalTalMOHHBIX PE3epPBOB OpPraHU3Ma, €ro
SHEPreTHUECKOTO MOTEHIMANa SBISETCS MaKCHMallbHas CKOPOCTh MOTPEOJICHUS KUCIOpOoJa
(MIIK). Ilpu 3TOM CyIIeCTBEHHOE BJIMSHHUE Ha BCE BUJbl OOMECHA BEINECCTB B OpraHU3MeE
okaspiBaeT BenmuuHa HampspkeHuss COz B TKaHSX, SBISIOMASCS OJHOM U3 (DU3MOIOTHYECKHX
KOHCTaHT opranm3ma. Bo3moxHo, ypoBeHb pCO; sBisiercs (HakTopoM, IHUMHTHPYIOIIUM
MPUCTIOCOOUTETbHBIE BO3MOXKHOCTH, OKAa3bIBas pETYIUPYIONIEe BIUSHUE Ha aKTHUBHOCTH
a’poOHOTO 3BeHA SHeprooOecmeueHus. B 3Toil cBs3M, MPENCTaBISIET MPAKTUYECKOE 3HAUCHUE
BBISIBIICHHE B3auMMOCBs3u mnapameTpoB PprCO; ¢ mokaszatensiMu a’poOHBIX BO3MOKHOCTEH
opranusma (puc.l ). Kak BuOHO W3 puCyHKa, B rpyImme crnopTcMeHoB mapamerpbl MITK/kr
HAXOJWJIMCh B IMANa3oHe 3HaueHUH 54-64 MJI/MHUH/KT, 4TO COOTBETCTBOBAJIO BHICOKOMY YPOBHIO
paboTOCTIOCOOHOCTH, ¥ COMPOBAYKAAIICS XaPAKTEPHBIM HOPMOKAITHUYECKUM TUTIOM BEHTHUJISIIH.

KoppensiimonHoit B3auMocCBsi3U Mexay BenuunHoW HampspkeHus COz U BelIMUUMHOU
MIIK/kr B atoii rpymmne (1) BbisiBJIEHHO He ObUTO. BeposiTHO, B MIMPOKOM aaanTalldOHHOM
KOpUIOpPE TPEHUPOBAHHOTO OpraHu3Ma JIMMUTHPOBaHHE pPabOTOCMOCOOHOCTH Kak U
(dhopMUpOBaHNE TUTIEPKATTHUYECKOTO TUIIA BEHTUJISIIUH, TaK )K€ BCTPEYAEMbIi Y CIOPTCMEHOB, B
OTIIMYMM OT TPYIIBl 2, CBA3aHHO C JAPYrUMU MeXaHu3Mamu. Tak, y Oojbliei dvactu
o0crenyeMbIX CTYJCHTOB, HE 3aHUMAIOUXCS PETYISIPHO (GU3MUECKUMU YIPaXKHEHUSIMH, Ha QoHE
HU3KUX 3HaUYEHUHN PU3NIECKON paboTOCTIOCOOHOCTH, BBISIBIISLITUCH H3MEHEHHS THITA BEHTUIISIIIHH.
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Puc. 1. BzaumocBs3b mokasareneii HanpsokeHus CO; B konie Bbimoxa (PerCO-) ¢
BEJIMUUHON a’pOoOHBIX Bo3MoxkHOCTel opranu3ma (MIIK/kr) cmoprecmenoB (1) u cTymeHTOB,
00J1aJaOIUMH Pa3IMYHBIMU TUIIAMH BEHTHIIALUH (2).

Jlnst mpoBeneHus KoppensiuoHHoro ananu3a 3aBucumoctd MIIK/kr- PprCO; B rpynme 2
ObuTH c(hOpMUPOBaHBI 3 IOATPYIIIBI CTYJACHTOB, COOTBETCTBYIOIIME TPEM THUIIAM BEHTUJISILIUU TIO
25 1oHoOIICH B KaXI0U (C OJIMHAKOBBIMH aHTPOTIOMETPHUYECKUMU TMoKazarensmu). Kak cienyer
U3 MPEICTABICHHBIX PE3yJIbTaTOB, Y CTYJCHTOB CYIIECTBYET SPKO BBIPAKCHHAS B3aUMOCBS3b
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MEXJly YPOBHEM a’3pOOHBIX BO3MOXKHOCTeH M BennmuuHOM HampspkeHHs COz B BBIIBIXaeMOM
BO3/yXe, KOTOpas HOCHUT JIMHEWHBIA XapakTep M BBIPAXKEHA B pPA3JIUYHOM CTECIECHU B
onpezaeneHHoM auana3one usmeHeHnit PerCO;, Kak npaBuio, nuna ¢ runokanHU4eCKUM TUIIOM
BEHTHJIALIUH 00J1a1aT1 HU3KUMH MTOKa3aTesIMH (PU3MUECKO paboTOCTIOCOOHOCTH, U MapaMeTpsbl
MIIK/kr He mpeBblmianu 3HaYeHWH 36 MI/MUH/KT. Y Tpynmbsl CTYACHTOB, HWMEIOIINX
rUNepKanHuyeckuii Tun BeHTwisinuu napamerpsl MIIK cocrasmsimu 40,6 mu/mun/kr. Bmecte ¢
TeM, clefAyeT oOpaTUTh BHUMAaHUE Ha TPYNIy CTYAEHTOB, UMEIOIIUX HOPMOKATHUYECKHH THII
BeHTWIAMHU. [l HUX XapakTepHbIM sBIsUICS Oojiee BBICOKMM YpOBEHb a’3pOOHBIX
BO3MOJKHOCTEH, re napamerpsl MIIK/kr cocraBismu 43 MiI/MHUH/KT.

Takum 00pa3oM, BBISIBJICHHBIC THITI BEHTHIISAIIMHM OKa3bIBAJIH 3HAUUTEIBHOE BIMSAHUE HA
IIPUCIIOCOOUTENIBHBIE BOBMOYKHOCTH OpranusMa cTyneHToB. Haubosee BBICOKMMU MOKA3aTeIsIMU
HHEPreTUYECKOT0 MOTEeHIMaIa 00Nagaiy JUia ¢ HOPMOKAITHUYECKUM TUIIOM BEeHTHIIUH. [Ipu
3TOM, Ba)XHO OTMETUTh, YTO NIpW yBeIMYeHMM BHemHed Harpysku no 200 Bt B mpormecce
IPOBEACHUSI HAarpy304HOTO TECTHPOBAHUS, U3MEHEHHE TUIIOB BEHTWJISAIMU B rpynmax 1 u 2
ObLIH pa3nuyHbI (puc.2.).

|| rumoxanzms
- HOPMOKAITHUS

- THIICPKAITHHA

Puc. 2. Pactipenenenue TUNOB BEHTHSIIMU B 1OKOe (A) M IpU yBEJIMYEHUH BHEIIHEH
Harpy3ku 70 200 Bt (B) B rpynnax cnoprcmenos (1) u cTyieHToB (2).

Tak, y 6oxblieii yacTu oOcieyeMbIX CTYACHTOB, HAIPOTHB, pe3KOe YBEJIWYCHUE B JBa
paza (p<0,05) ymcna wccineayeMbIX BTOPOW TPYIIBI C THUMEP- W THIIOKAITHUYECKHUMHU THIIAMH,
OTpaXaJlo0  OTCYTCTBHE€  BO3MOJKHOCTM  TOMEOCTAaTHUYECKHX  MEXAHU3MOB  YAEpKaHHS
HOPMOKAITHUYECKOI'O COCTOSHUSI.

JluHaMuKka KOppensMOHHON 3aBUCUMOCTH 10 PaCCYUTaHHBIM MapHbIM Kod(pduuneHTam
Koppessiuuu HanpspkeHus: yriaekucnoTsl (PerCOz) n wactoTs! apixanus (U/I) mpu crymenyaTo-
MOBBIIIAIONICHCS HAarpy3Ke BBISIBUIIA, YTO (POPMUPOBAHHE TMIOKAMHUYECKOTO THIA Y CTYACHTOB
MOXKHO CBsi3aTh C THUIEPBEHTWIALMEH, BO3HHUKAIOMEH B pe3yinbTaTe (OPMHUPOBAHMSA
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TaXUITHOMYECKOTO THIA JIbIXaHUs, JOCTUraromero 3nadeHuit 45-50 npixaTenbHBIX ABHKCHUN B
MuHyTY (TabI.1).

Tabmuma 1
JlnHamuKa KoppesaLiMOHHON B3auMocBs3H nokaszareneil PerCO;, — Y/I B rpynnax
toHotneit 19-20 nieT ¢ pa3HbIM ypoBHEM (pu3HUecKoi padoTocnocoOHocTH, (x+SX), N=175

Kont Ycnosusa
UHTEHT

I'pyn I ) 1 1 20 25 B
na OKOM 0Bt 00 Bt 50 Bt 0Bt 0Bt oc-HHE
3 MuH

Cnop - - - - - - -
TCMEHBI 0,64**
(n=25)

Cryn - - 0 - - - -

CHTBI ,[5*** 0,72* 0,65** 0,75%***
(n=150)

[TpuMeuanue: JOCTOBEPHOCTh paHTroBoW Koppensiuu Crupmena: *- (p<0,05); ** - p <
0,01; *** - p < 0,001.

VY CcIopTCMEHOB 3Ta B3aUMOCBSA3b ObLIa BBISBJICHA TOJIBKO Ha 3Tare BpaOaTbIBaHMs, YTO
TaK e OTPaXaJo BHICOKUI YPOBEHb aJalTallMOHHBIX pe3epBOB. KoppensuoHHBIN aHaIN3 Tak
e OMpEAeIn, 4TO y CTYIACHTOB B3amMmocBs3b mapbl PrrCO,- MH (r=0,65, p<0,05) Hocut
MIOJIOXKUTEJIbHBIM XapakTep, a Y CHOPTCMEHOB OTCYTCTBYET. BEpOATHO, TMIIEPKATHUYECKUNA THUII
BEHTWIALMM Y HETPEHUPOBAHHBIX IOHOIIEH MOYHO CBA3aTh C KOMIIEHCATOPHBIMU IPOIIECCAMH,
OPUBOMSAIIMMHE K YBEIMYEHHUIO HANPSHKCHUS MEXaHW3MOB pPETyIslMM, a THIepKaITHUI
CIIOPTCMEHOB 00yciIOBJIeHA yBenuueHneM metadomuueckoro CO.

B »TOM acmekrte, nMHAMMKAa W3MEHEHHs HANPSHKEHUS PETYIATOPHBIX MEXaHW3MOB HpU
CTYIIEHYATO-TIOBBIIAIOIIEHCS ~ Harpy3ske 1o [OKA3aTeNi0  MHJAEKCA  HAIpPSHKCHUS
CBH/IETEJILCTBOBAJA O 3HAYUTEIBHOM pA3IMYMM MEXAaHM3MOB aJaNTallid y OHOIIEH JBYX
uccienyembix rpynin (puc.3.). B rpynme cTyaeHToB, ¢ TpeTheil CTylIeHH Harpy304HOTO TECTa U B
BOCCTaHOBUTENbHOM mepuoae, MH Ooiniee, yem B ABa pas3a mpeBbIlIajl 3HAYEHUS B TpyIIe
cnoptemenos (p < 0,01).

Kak u3BeCTHO, HOpPMalIbHOE COCTOSHHE YEJIOBEKa MOXKET OBbITh OIpeJeNeHO Kak
CJI&)KEHHOE B3aMMOJIeHCTBHE (DYHKIIMOHAIBHBIX CUCTEM PA3JIMYHOTO YPOBHS OPTaHU3ALMH B UX
UEPApPXUUECKUX, MYJIbTUNIAPAMETPUYECKUX U BPEMEHHBIX COOTHOULICHUSAX MO TOPHU30HTAIU U
BEPTUKAJH, 00ECIeUNBaIOIINEe ONTUMAIBHBIN JUIA )KU3HEIEATEIbHOCTH OpraHu3Ma roMeocTas u
a/lanTalMI0 K U3MEHSIOIIUMCS YCIIOBUSIM BHEITHEH CpeIbl.
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Puc. 3. Jlunamuka usmenenus MH (yci.en.) mpu cTyneHYaTO-MOBBINIAIOIICHCS HATPY3Ke
B IpyIIax ¢ pa3HbIM ypOBHEM (pU3UUECKOil pabOTOCTIOCOOHOCTH.
JIOCTOBEPHOCTHh MEXKTPYMIIOBBIX pazinuuuii * - p < 0,05; ** - p < 0,01; *** - p < 0,001.

Takum o00pa3oM, aHaIU3 B3aUMOCBS3M COJAEP)KAHUS YIJICKHCIOTHI B BBIIBIXaEMOM
BO3/yX€ C ONpEACICHUEM TUIA BEHTUWIALNY, MATTEPHA JbIXaHUS U HANPSDKEHUS PETYISATOPHBIX
MEXaHU3MOB OpPraHU3Ma MO3BOJIMII ONPEAETUTh (DYHKIIMOHAIBHYIO HAIIPAaBIEHHOCTh N3MEHEHHH
B CTPYKTYpPE CHCTEMBI PETyJSIHMUA KUCIOPOJHOTO PEKUMa OpraHu3Ma y IOHOLIEH ¢ pa3InyHbIM
ypoBHEM (pu3HUecKoi paboTOCTIOCOOHOCTH.

BbIBO/IbI:

1. B rpynne cryneHTtoB-cnoprcMeHoB napamerpbl MIIK/Kr Haxoqumuch B Juana3zoHe
3HaueHui 54-64 MII/MUH/KT, 4YTO COOTBETCTBOBAJIO BHICOKOMY YPOBHIO padOTOCTIOCOOHOCTH, YTO
COIPOBOKIAJIOCH XapaKTEPHBIM HOPMOKAITHHMYECKUM THIIOM BEHTHJISALMM, a KOPPEIALUOHHAsS
B3aMMOCBSI3b MeXay BennuuHod HampsbkeHus CO, u BenmumHoi MIIK/kr B »3TOH rpymme
BBHISIBIICHA HE ObLyIA.

2. Y CTyIEHTOB, HE 3aHMMAIOLIUXCS PErylsipHO (U3MYECKHMMHU YIPAKHEHUSIMU C
napamerpamu  MIIK/kr B mpenenax 33-46 MII/MUH/KT CYIIECTBYET SIPKO BBIpa)KEHHAS
B3aMMOCBSI3b MEXIY YPOBHEM a’pOOHBIX BO3MOXKHOCTEH M BenuuuHoW HampsbkeHus CO; B
BBI/IBIXaeMOM BO3/lyX€, KOTOpasi HOCUT JMHEWHBIN XapakTep U BhIpa)Ke€Ha B Pa3IMYHOMN CTETIEHU
B olpesiesieHHOM auana3zoHe naMeHeHuid PerCO;:

J C TUINOKAHUYECKMM THUIIOM BEHTHISALMU OO0JIaZal0T HU3KMUMHU [OKa3aTeNsIMU
¢usnueckoit padorocrnocodHoctH, u mapamerpel MIIK/kr He mnpeBbimanu 3HaueHuilt 36
mi/mus/kr (r=0,51, p<0,01);

J y TpYyNIbl CTYACHTOB, HUMEIOIIMX TUIMEPKANMHUYECKUH THUI BEHTWISLUHU
napameTpsl MIIK cocrasnsm 40,6 mur/mun/kr (r=0,70, p<0,001);
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J CTyZIEHTaM, UMEIOINX HOPMOKAITHUYECKUI THIl BEHTUJISALMHU, XapakTepeH Oosee
BBICOKUI YpOBEHb a’pOOHBIX BO3MOXKHOCTEW, rae mnapamerpsl MIIK/kr cocraBmsumm 43
mir/mus/kr (r=0,75, p<0,001).

3. Ilpu yBenuuenuu BHemHed Harpysku 10 200 Bt B mporecce mnpoBeneHHs
HArpy304HOTO TECTUPOBAHUS, W3MEHEHHE THUIOB BEHTWIALHMHM B TpyNIax CIOPTCMEHOB H
CTYICHTOB OBUTM Pa3iIM4Hbl, a yBeluueHue B 1Ba pasa (p<0,05) ymcna nccnemyemMpIx CTyJCHTOB
C Trumep- M TUMNOKAITHMYECKMMM  THUIAMH, OTPaXajlo  OTCYTCTBHE  BO3MO>KHOCTHU
TrOMEOCTAaTHYECKMX MEXaHU3MOB yJIepKaHUs HOPMOKAITHUYECKOTO COCTOSTHHS.

4. @opMHpOBaHHE THIOKAMMHUYECKOTO TUMA Yy CTYJCHTOB MOXHO CBSI3aTh U
TUIEPBEHTWISAIMEH, BO3HUKAIOLIEH B pe3yabTaTe (OPMHPOBAHUS TaXUITHOMYECKOTO THIIA
JIBIXaHUS, TOCTUTAIONIETO 3HaUeHUH 45-50 AbIXaTenbHBIX IBUKEHUI B MUHYTY.

5. B rpynme cTyneHToB, ¢ TpeTbeil CTyIEHH Harpy304HOIO TECTAa U B BOCCTAHOBUTEIHHOM
nepuoje, IH Gonee, yem B JBa pa3a npeBbllai 3HaueHus B rpyiie cioprecMeHos (p < 0,01).

6. Y cryaentoB B3auMocBs3b mapel PprCO, - HWH (r=0,65, p<0,05) Hocur
MOJIOKUTENBHBIN ~ XapakTep, UYTO MOXKHO CBf3aTh C KOMIICHCATOPHBIMH  IPOIIECCaMH,
NPUBOSIIMMH K YBEJIIMYCHUIO HANpPSKCHUS MEXaHU3MOB PEryJsiUHM MPH TUIEPKATHUYECKOM
TUNE BEHTWIALMU. Y CIHOPTCMEHOB OTCYTCTBYET Takas B3aWMOCBS3b, a THUIEpPKaITHUSA
oOycioBieHa yBenudeHueM meradosanueckoro CO;.
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Annotation: The prevalence of endocrine disorders among patients with ischemic stroke,
clinical features of acute stroke in patients with comorbid endocrine pathology, and the impact
of diabetes and hypothyroidism on stroke case fatality is studied. Type 2 diabetes significantly
increased the risk of case fatality in patients with ischemic stroke and it was associated with
increased stroke severity of deep functional deficit.

Introduction. Endocrine disorders are among significant risk factors for cerebrovascular
diseases and stroke (2). Recent studies suggest that endocrine pathology not only increases the
risk of stroke, but also contributes to worsening of neurological deficit and disease outcome in
stroke patients (3).

The most prevalent type of endocrine pathology among population is thyroid disease (5).
Both hyperfunction and hypofunction of thyroid gland are associated with the worse
cardiovascular risk profile and progression of cerebrovascular disorders. Thus, hypothyroidism is
associated with cardiogenic embolism in consequence of atrial fibrillation, antiphospholipid
syndrome, cerebral vasculitis, internal carotid artery compression with enlarged thyroid gland
(20). Hypothyroidism leads to progression of atherosclerosis of large and small vessels through
increase of low-density lipoprotein cholesterol (4), endothelial dysfunction, elevation of diastolic
blood pressure, and hyperhomocysteinemia (9).

Diabetes mellitus is an independent risk factor for stroke that also influences stroke
outcome (8). Diabetes potentiates atherogenesis, leads to development of diabetic
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cardiomyopathy and changes in blood rheology, in particular elevation of fibrinogen level, factor
V and factor VII, activation of platelet adhesion and aggregation, inhibition of fibrinolysis (6).
Type 2 diabetes is one of the most significant factors of acute decompensation of cerebral
circulation. It has been shown that diabetes is associated with severe neurological deficit n stroke
patients (8) and high risk of infectious complications of acute stroke (13).

Primary hyperaldosteronism can become the underlying condition for ischemic or
hemorrhagic stroke, as it causes hypertension, myocardial infarction, atrial fibrillation and
metabolic syndrome. Besides it has been shown that hypokalemic type of hyperaldosteronism is
associated with high cardiovascular mortality (6).

Hypercortisolism facilitates occurrence of ischemic (atherothrombotic) stroke indirectly
through hyperglycemia, obesity, dyslipidemia, and hypertension. Increased cortisol level
potentiates vasoconstrictive effects of catecholamines and leads to insulin resistance (6).

Thus, endocrine disorders directly or indirectly increase the risk of acute cerebrovascular
pathology and have a valuable impact on stroke severity and outcome, as they modify the
background state of cerebral metabolism, as well as energy needs of the brain and reactivity of
neuroimmunoendocrine system. So the aim of our research was the study of the prevalence of
endocrine diseases among patients with ischemic stroke, assessment of clinical presentation of
stroke in patients with comorbid endocrine pathology, and determination of association between
endocrine pathology and stroke case fatality.

Materials and methods. A total of 421 patients hospitalized with acute ischemic stroke
were examined. Among them 232 were women and 189 were men. Mean age of the patients was
69.4+0.9 years (67.5+0.8 years in men and 72.2+0.8 in women).

Stroke was diagnosed according to WHO recommendations based on standard criteria
(11). Differential diagnosis of stroke subtype was based on clinical data, neuroimaging results
(computed and magnetic resonance imaging, carotid ultrasonography), cerebrospinal fluid
examination, and autopsy in fatal cases. Ischemic stroke was diagnosed in case of focal
impairment of neurological functions that develops acutely (minutes, hours), lasts more than 24
hours and is accompanied (or not accompanied) by characteristic changes on brain tomograms.

The level of consciousness was assessed with Glasgow Coma Scale (GCS, G. Teasdale,
B. Jennet, 1974). For the quantification of initial stroke severity the National Institute’s of Health
Stroke Scale (NIHSS; T. Brott et al., 1989) was used. Neurological evaluation was performed
during the first 24 hours after hospitalization. Comorbid endocrine diseases (ICD-10 codes EQO-
E35) were registered according to specialists’ records in patients’ medical documentation. The
study data were assessed statistically with Student’s t-test for the differences between two
samples, Fisher’s exact test for the analysis of contingency tables. For measurement of
association between an exposure and an outcome odds ratio (OR) and its 95% confidence
interval (CI) was calculated.

Results. Among all stroke patients 26.6% had comorbid endocrine pathology. The most
prevalent was type 2 diabetes which was diagnosed in 21.1+2.0% of patients (23.3£2.8% in
women and 18.5+2.8% in men). Duration of diabetes in 34.8% patients exceeded 10 years, in 22
patients (24.7%) — from 6 to 10 years, in 25 cases (25.8%) — less than 5 years. At the same time
11 patients (12.3%) were first diagnosed with diabetes. In two cases duration of diabetes was not
determined.
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Distribution of patients according to diabetes severity was the following: 51 patients
(57.3%) had moderate form, 14 (15.7%) — severe, and 24 (26.9%) — mild form of diabetes. For a
constant control of glycemia 82.0% patients regularly used hypoglycemic drugs, while 18.0%
patients received insulin therapy.

Thyroid diseases were registered in 20 patients. Acquired primary hypothyroidism as a
result of chronic autoimmune thyroiditis, iodine deficiency was recorded from 18 stroke patients,
so its frequency comprised 6.0% among women and 2.1% among men. These percentages
significantly exceed the levels of prevalence of hypothyroidism in general population — 1.4-2%
in women and 0.2% in men, which is probably related to the age of stroke patients. Most of
patients received replacement therapy with synthetic derivatives of L-thyroxine in prestroke
period, but 3 patients were first diagnosed with hypothyroidism during their current hospital stay
in neurology department.

Thyroid hyperfunction was found in 2 women with ischemic stroke (0.48% of all
patients). One case was presented with diffuse toxic goiter, while the other — with autoimmune
thyroiditis in thyrotoxic phase. Both patients received thiourea derivatives therapy in prestroke
period.

Exogenous Cushing syndrome resulting from continuous glucocorticoid therapy was
diagnosed in one female with stroke.

For a comparative analysis of clinical presentation and course of acute ischemic stroke all
patients were divided into three groups: 1 — stroke + diabetes (n=89), 2 - stroke +
hypothyroidism (n=18), and 3 — 309 patients without clinical evidence of endocrine pathology.
All patients received basic and differentiated stroke therapy according to internationally
recognized standards that excludes the effect of drug treatment on the study group.

The results of clinical assessment have shown that 249 patients (59.9%) had normal level
of consciousness (GCS score 15). 167 patients were found to have altered level of consciousness
from mild to severe; mean GSC score was 12.8+0.16.

The distribution of the severity of neurological deficit was the following: mild
neurological deficit with NHSS score 0-4 was found in 63 patients (15.1%); moderate stroke was
diagnosed in 218 patients (52.4%) with NHSS score ranging from 5 to 14; moderate to severe
stroke — 88 patients (21.2%) with NHSS score 15-20; severe stroke with a score 21-40 was
diagnosed in 47 patients (11.2%). Mean score of all stroke patients was 12.5+0.41.

Of all stroke cases 71 were fatal. Thus, the overall level of 28-day case fatality in ischemic stroke
comprised 17.1+1.79%.

The comparative analysis of acute phase of ischemic stroke in different study groups has
shown that patients with type 2 diabetes had more severe clinical presentation of stroke. Mean
GCS score in this group of patients 11.9£0.34 was significantly lower in comparison to patients
without comorbid endocrine pathology - 13.840.17 (p=0.002) which indicated deeper
consciousness impairment. The severity of neurological deficit according to NIHSS assessment
was also significantly higher in patients with diabetes than in group without endocrine pathology
— 13.7£0.93 vs. 10.3+0.40 (p=0.009). Accordingly this group of patients has shown higher level
of 28-day case fatality — 24.1+4.59% vs. 13.8+1.99 (p=0.041).

In the group of patients with hypothyroidism the severity of consciousness disturbance
and neurological deficit was generally higher than in patients without comorbid endocrine
pathology, but these differences were not statistically significant: GCS scores 12.9+£1.23 vs. 13.8
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+0.17 (p=0.820), NIHSS 12.2+1.61 vs. 10.3+0.40 (p=0.300). Similar results were obtained
regarding stroke case fatality: 15.9+8.91% and 13.8+1.99% (p=0.999). It is likely that this is due
to small sample size and a relatively small proportion of patients with clinically significant
thyroid hypofunction in the population.

Defining an association of type 2 diabetes and hypothyroidism with ischemic stroke case
fatality with OR has shown that diabetes increases the probability of death in acute period 2.24-
fold (95% CI 1.18-3.91). Association in hypothyroidism was not statistically significant (OR
1.63 with 95% CI 0.47-5.21).

The results of previous studies suggest that type 2 diabetes increases the severity of acute
stroke period and stroke outcome either directly or potentiating the main stroke risk factors —
hypertension, dyslipidemia, coronary heart disease, peripheral artery disease (12). Diabetes is
associated with increased frequency of complications after stroke, such as urinary tract
infections, multiple organ dysfunction syndrome, deterioration of neurological deficit, recurrent
stroke, and enlargement of ischemic brain lesion (7). Stroke case fatality in patients with diabetes
depends on increase in blood glucose that leads to brain edema and changes of cerebral vascular
reactivity (12). At the same time the other studies failed to find connection between comorbid
diabetes and stroke severity on admission to hospital, mortality, duration of hospital stay and
ischemic stroke outcome (7).

Some of the studies give evidence that severe neurological presentation of stroke in
patients with hypothyroidism can occur due to unfavorable somatic comorbidity such as multiple
organ dysfunction caused by deficiency of thyroid hormones. The leading signs of
hypothyroidism are cardiovascular disorders, in particular hypertension with significant
elevation of diastolic pressure, arrhythmias, dyslipidemia, hypercoagulation, coronary heart
disease, and congestive heart failure. The risk of neurological deterioration in the first 48 hours
after stroke onset in patients with congestive heart failure is 2.5 times higher, and the risk o fatal
stroke is 2.6 times higher than in patients without this cardiac pathology (1).

Thereby comorbid endocrine pathology, particularly type 2 diabetes increases the risk of
fatal stroke and the risk of unfavorable outcome with severe general and focal signs that leads to
deep functional deficit. Therefore, timely therapeutic compensation of diabetes can reduce
disability and mortality in stroke patients. The data regarding association of the other endocrine
diseases with stroke severity and outcome require further investigation.
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Annotation: The article presents an analysis of the prognostic significance of tumor cell
immunophenotypic markers clone in patients with B-cell chronic lymphocytic leukemia in the
dynamics of ongoing immuno-chemotherapy - R-FC (rituximab, fludarabine, cyclophosphamide)
in the evaluation of minimal residual disease. Expression of CD25 on B-lymphocytes can be a
predictor of the quality of remission, progression or recurrence of the disease in patients with
CLL.

Beenenne. [l MOHMUTOpUHIa JeueHHs OOJIBHBIX B-KJI€TOUHBIM XpOHMYECKUM
mamponeiikozom (XJIJI) B Hacrosiee BpeMsl HCCIEIOBAaTENM HCIONB3YIOT — KJIACCHYECKUE
muroreHerndeckue mapkepsl (del 17pl3, del 11022 w gp.), MoneKyIsipHO-OHOIOTHYECKHE,
CBsI3aHHBIE C  aHaJIM30M NepBUYHOM mocienoBarenpHocTH JIHK (MyranmmoHHBI cratyc
BapualeNbHBIX YYaCTKOB TSDKEINBIX Lieneld MMMyHOrnoOynuHoB IgVH), a Takke cypporarHbie
uMMyHO(peHoTunmueckue Mapkepsl  (9kcmpeccuss CD38 m ZAP-70). B nmrepatype
NPUBOAATCA Pe3ylbTaThl 0OCIEIOBAHUS paHee He JICUCHHBIX  MJIM OOJBHBIX C
peuuauBupyomum/pedpaxrepasim XJUUI, ZAP-70- 1 CD38-mo3UTUBHOCTh KOTOPBIX OBLIH
CBsI3aHBbI C OOJIee KOPOTKOW CpefHed BBDKHMBaeMOCThIO 0Oe3 mporpeccupoBanus (BBIT) (3, p.
2749; 5, p. 4968).

[Ipy naHHOM MOAXOJlEe MAMEHTHl C 3a00JE€BaHUEM HHU3KOTO PHCKAa MOTYT IOJBEprarbcs
TEparuy XOPOIIO MEePEHOCUMbIMM KOMOHMHAIUSAMU IIpEenapaTtoB, B TO BpPeMs KaK MAaLUEHTHI C
HeOIaronpUsATHBIM IPOrHO30M MOTYT IOJIy4aTh 00Jiee HHTEHCUBHYIO TEPAIHIO.
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OpmHuM U3 COBpeMEHHBIX 3(PPEKTUBHBIX UMMYHOTEPANEBTHUECKUX PEXUMOB mpusHaH R-FC,
BKJIIOYAIOIIUI pUTyKcUMaO, QmiogapabuH, mukiodpochaH, KOTOPHINA MO3BONSIET J1OOMBATHCA
Oosiee yem y 40% manuenToB spanukanuu 3aboneanus (4). Purykcumad - xumepnoe MAT k
antureny CD20, KOTOpBIi  AKCHPECCUPYETCsl Ha MOBEPXHOCTH KJIETOK-TIPEIIECTBEHHUKOB U
3penbiX B-mum¢ponnToB, HO HE Ha CTBOJIOBBIX KJIETKAX, YTO JAeT BO3MOXKHOCTH Iyny B-kieTok
1ocjie Teparuy PUTYKCMMaOOM BOCCTaHABIMBATHCS 32 CYET HOPMAJILHOTO Tremononsa (2). B
MOCJICTHUE TOJIbI I0OKa3aHa PoJib MUHUMAJIbHOM ocTatouHoi 6osie3nu (MOB) y nanuentor XJIJI
KaK HEe3aBUCHMOI'O MPOTHOCTHYECKOro (hakTopa IMpU BBDKMBAEMOCTH 0€3 MPOrpecCUpOBaHMSL.
MOB omnpenenser KaueCTBO PEMUCCHH U TIOKa3aHUs K nanbHeied Taktuke jeuenus (1). [pu
UMMYHO(EHOTHIIMYECKOM  HMCCICJOBAHWM Ha STarne IUarHOCTUKM HaMHM ObLIa OTMEYeHa
BapuaOenbHast skcrpeccusi peuenropa k MJI-2 (CD25) na B-nmumdonmrax Oompubix XJLI,
[I03TOMY M3y4Y€HHE BO3MOXKHOM MPOTHOCTHYECKOW POJIM AaHHOrO Mapkepa y OosibHbIX XJIJI B
npoliecce JICUSHHUS TI0Ka3aJ0Ch HAM aKTYyaJIbHBIM.
Lleab ucc/ie0BaHMSA. BBIABICHHE MPOTHOCTUYECKON 3HAYMMOCTH MUMMYHO(EHO- TUIHUYECKUX
MmapkepoB kieTok B-XJIJI mpu oueHke kimHHuYeckoi 3¢dextuBHOCTH mporpammbl R-FC y
MEPBUYHBIX U PE3UCTEHTHBIX 00JbHBIX XJLJI.
Matepuajbl 1 MeToAbl: MMMyHO(MEHOTUITHMUYECKOE HCCe0BaHie MTPOBOMIIOCh 60 GOIBHBIM
XJUI no wavama JiedeHHs, B Tpoliecce M Tocie mpoBeneHuss 6 kypcoB tepamuu R-FC.
Knuanyeckyto sddextuBHOCTh jedeHnus O0onbHbIX XJIJI onenuBanu no kpurepusim NCI-WG
(1996) kak mosuyro pemuccuto (IIP), wactuunyto pemuccuto (UP), cradmmmsanuto (CB) u
nporpeccupoBanue 6onesnu (I16). MMmyHodeHOTHIIMPOBaHKE TUMQOIUTOB MEPUPEPHUECKOM
kpoBu (IIK) Ha cramgum AMAarHOCTUKM TPOBOAMIOCH METOAOM 4-IIBETHOW NPOTOYHOM
mutometpun (“Becton Dickinson”, CIIIA) ¢ ucnonb3oBanuem MAT k anturenam CD3, CD19,
CD20, CD22, CD5, CD16, CD56, CD23, CD25, HLA-DR, CD38 (“Becton Dickinson”, CILIA).
NmmyHOpeHoTHNIHYEeCKass AMArHOCTUKA MHMHUMAIbHOW OCTAaTOYHON  OOJIe3HM IMPOBOAMIIACH
METOJOM 4-LIBETHOH  MPOTOYHOW LUTOMETPUH N0  CTAHIAPTHU3UPOBAHHOMY €BPOIEHCKO-
aMepHKaHCKOMY MpoTokosy (1).  BeIpaX€HHOCTh SKCHPECCHM aHTUTEHOB OIICHUBAJACh IO
napaMmeTpy cpeaHeil nHTeHcuBHocTH Quoopecuenuuun (MFI).
PesyabraTel. Y 50% namueHToB BhIABIEHA 2 cranusi, y 35% manuentoB — 3 cramus, y 15%
narmeHToB — 4 craaus XJIJI. Beicokoe comepxanune CD20+dim B-mumdornmros I1K
yctanoBieHO y 99% manuentoB B aAuanazoHe ot 50 10 96% mo3uTHBHBIX KIETOK.
Jlo nayana tepanun R-FC OGonpHble B ae0roTe 3aboseBaHus cocTaBuiaM 35%, OOJbHBIE C
peuuIMBOM 3aboseBaHusi cocTaBuian 65%. B mpouecce mpoBeneHHoro seuenus u3 60
narnuenToB Cb ormeuanach y 7 mauuenTos, I1b 3aperucrpupoBana y 7 mauuentos, YP nocturiu
15 mnanuentoB mocine 2-6 Kypcos, [P ompemenstack y 31 manmeHTta, HW3 HHX
uMMyHopeHoTunnyeckas pemuccus - y 30% x 5 - 6 kypcam Tepanuu.

JlaHHbIE IO COIMOCTaBICHHUIO  (PEHOTHIUYECKUX XaAPAKTEPUCTHK B-nmumdouuron
nepudepuyeckoil kpoBu y marueHtoB XJIJI ¢ mokazaTtensMu KIMHHYECKOH 3(ddekTuBHOCTH
tepanuu R-FC npexacraBnens: B Tabnuie 1.
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Tabmuna 2. ®deHotunuueckass xapakrepuctuka B-mumdormroB IIK y Gompueix  XJUI B

nporecce Tepanuu R-FC

IToka3zarenn Ho neuyenus |Crabunmmzanus |Yactuunas |Ilonnas IIporpeccuposa-

(% mo3UTHBHBIX Bonesuu Pemuccus |Pemuccus |Hue Gosie3nu

kierox, MFI) 3-4 xypca 2-6 xypcoB |4-6 kypcoB | 1-4 xypca

Yucio manueHToB n=60 n=7 n=15 n=31 n=7

CD19+ 90,2+-4,8 |43,7+-10,8 24,7+-9,2* |1,5+-0,6* |86,5+-7,5

CD 20+ 76,5+-7,9 25,8+-15,6* |8,8+-5,6* |0,75+- 44,2+-9,6dim
dim dim / bright dim / bright |0,08*

CD5+/CD19+ 73,5+-3,7 |51,6+-12,9 16,9+-5,5* [0,5+-0,1* |58,9+-11,8

CD23+/CD19+ 60,5+-3,5 33,4+-8,0 10,7+-4,4 10,05+-0,02 |39,0+-6,8

CD38+/CD19+ 37,4+-4,2 6,9+-3,2 0,94+-0,3 |0,17+-0,07 |2,5+-1,1

CD25+/CD19+ 26,0+-4,4* |27,8+-15,3 11,5+-4,14* 10,73+- 42,6+-8,8*

0,13*

Pectpukius mo VY 100% VY 100% VY 46% YV 12% VY 100%

Kappa-/Lambda- MAlMEeHTOB | MAIlMeHTOB MAlMEHTOB |MAlMeHTOB |MAIlMEHTOB

JIETKUM LIETISIM

MMMYHOTJIOOYJINHOB

[Mpumeuanus: * - CTaTHCTHYECKH 3HAuuWMble pasznuuus Mexnay rpymnnamu (p<0,05)

Dim / mod — uuromMeTprueckH BBISIBICHHOE HalH4yWe rereporeHHoi sxcnpeccun CD20
Ha B-mumdornmrax: 1-s momynsinust KJIETOK co ciaaboi skcnpeccueid (Dim) u 2-ast monymsnus ¢
NPOMEXYTOYHOM WK IPKOU 3kcripeccueit (bright).

IIpun comocTaBineHUM MMMYHOJIOTMYECKUX IIOKA3aTEJIe C KPUTEPUSMU KIMHUYECKON
3G PEKTUBHOCTH JICUYCHUS MMALMEHTOB OBLJIO BBISIBICHO, YTO NMPHU CTAOMIN3aIUHN 3a00JI€BaHUs U B
Ipolecce NOCTHKCHHs YaCTHYHON PEMHCCHUHM Yy TMAIlMeHTOB Ha ()OHE CHIKEHUsS YpOBHs B-
KJICTOK M TIOCTEIICHHOW 3JIMMHUHAIMK onyxosieBoro kiona (CD5+/CD23+/CD19+) ormeuanach
CD20+mumdornutos,
NOSBJICHUE 2-U MOMYJISILUU KIETOK ¢ mpoMexyrouHoi (mod) mmm sipkoii  (bright) skcnpeccuei
CD20+, MFI,
MOCTENEHHOM 3aMelneHun kietok B-XJIJI na B-mumdonutsl ¢ «HOpManbHONH» MeMOpaHHOM

HOpMaJin3anus COJACPIKaHUA a HUTOMCTPHUYCCKHU JCTCKTHUPOBAJIOCH

AHTUTCHOB OIIpENeNIIEMO MO0 mapameTpy YTO CBHJCTEIHCTBOBAIO O
JKCIIPECCUEH ITOT0 MapKepa.

BriocnenctBun Oblla yCTaHOBJICHA MpsMasi KOPPENSLUSA ¢ JOCTHKEHUEM Yy JTaHHBIX OOJIBHBIX
YaCTUYHOW UJIU IIOJHOM KJIMHUKO-Ie€MaTOJIOTHYECKOW PEMUCCHUH.

IIpu mporpeccupoBanuu 00JIe3HH HHTEHCUBHOCTH Hdkcrpeccun CD20+ ocraBanack ciaboii
(dim).

I'pynna manuentoB ¢ YP okazanmace HeonHoponHo#: y 45% mnamueHTOB Obula OTMEUYECHA
MPAaKTUYECKU AMUMHUHAIMS omyxojeBoro kioHa u3 [1K mocrne 4 - 6 kypcos R-FC, y npyrux 55%
MaIMEeHTOB coxpaHsuics kioH kietok XJIJI B cpennem Ha ypoBHe 37,8+6,8%.
Knunuko-remaTonornyeckas mojiHasi peMuccusi Obiia JOCTUTHYTa K 5-6 Kypcam Tepanuu y 31
nanueHTa, u3 Hux uMMmyHodeHotunmyeckas (MOB-oTpunartensHas) pemuccus - y 22%
MAIEeHTOB.
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B mpomecce AOCTIKEHHS  KIMHHUKO-T€MATOJIOTUYECKOH — PEMHUCCHH YPOBEHb
CD25+/CD19+ xietok nmocroBepro (p<0,001) cHwkancs mpu gocTwkeHuHu OonbHbIMH UP 1
ITP . TIlpwm IIB, HaoGopot, BeIsiBIeHO cymiecTBeHHOe (p<0,005) yBenmuenue uncna CD25+B-
mumdorutos (46,8+-5,4%) no cpaBHEHHUIO ¢ YpOBHEM 10 Hadasa jeueHus (23,5+-6,5%).

IIpu oueHke YpOBHS SKCIPECCHH HW3BECTHOIO MporHoctuueckoro ¢pakropa - CD38 na B-
muMdoruTax OoJibHBIE ObUIM pa3/ieNeHbl Ha 2 Tpymnmbl: 1 — s rpymnmna - ManueHTsl, y KOTOPBIX
ypoBerb CD38+xkierok a0 mpoeaenus nporpammbl RFC Obu1 Hike 20% (auanazon 0,1-18%),
BO 2-oi rpymme ypoBeHb CD38+kinerox Obur Beime 20% (nmamazon 20-88%), B rpymme c
Huskoi skcnpeccuerr CD38+ o6miee umcino orBeruBminx nanueHtoB (mocturmmx YP u I1P)
obuto  Bbiie (93%), B rpymmne ¢ Bbicokoi 3kcrpeccueit CD38+ olmiee yuciio OTBETHBIINX
MAIMEHTOB OKa3anoch HIKe — 73%, HO JOCTOBEPHBIX PA3IHUYUN MEXKIY dTUMHU MOKa3aTelsIMU
BbIsiBIIeHO He Obuto. Ilpu moctwkenun YP u [IP konmmuectBo CD38-mo3uTHBHBIX KIIETOK
JIOCTOBEPHO CHMKAJIOCH B 00enX rpymnmnax namueHToB u cocraBuio 0,52+-0,04% u 4,78+-0,09%
COOTBETCTBEHHO.

Hamu oGHapyxeHa BapuabenbHas skcnpeccuss  CD25+ na B-mumdonurax y 6onpubix XJUJI B
nebrore 3aboneBanust (auanason ot 0,02% no 87% mno3utuBHBIX KieTOK). [losiBieHue Ha
noBepxHoctu B-nmumponuro R mis NJI-2 (CD25) cBuaerenbcTByeT 00 YCHIIGHHH IPOLIECCOB
uX nponudepanny, KOTOPBIH 3alycKaeTrcs NpeuMyllecTBeHHO Th2-mumdponuramu wmm ux
npeamectBeHHrKaMu (5).

bonbubie XJIJI Obumn paszeneHbl Ha  TPYONbl B 3aBUCUMOCTH OT MCXOJHOTO  YPOBHS
skcnpeccun CD25+/CD19+, onpexnensieMoro Ha 3rarne HMMMYHO(DEHOTUITMYECKOW IHMAarHOCTHKH
1 rpynna — menee 20% Mo3UTHBHBIX KJIETOK U 2 rpynmna — 6osee 20% Mo3UTUBHBIX KIIETOK.
Taoauna 2. Pacnpeneinenue CD38+u CD25+B-1umdouuTtoB y 60abHbIX XJLJI 10

HayaJa Tepanuu RFC

Yucyio nanueHTon / Heowr, m (%) Peuumus, n  (%0)
IHoka3areanb
N= 60 21 (35%) 39 (65%)
Conepxanue
CD38+/CD19+ 90 (44%) 12 ( 319%)
KJICTOK
oosee 20%
Conepxxanue
CD25+/CD19+ knerox oL % op) %
Gonee 20% 8 (37%) 36 (92%)
[Mpumeuanue: * p = 0,000013 (o dumepy);
Otnomenne mancos (OR=19,5)

Jlo Hauana tepanuu RFC Beicokoe (60siee 20% MO3UTHBHBIX KJIETOK) COJICPIKAHHE
CD25+/CD19+numdorutoB ObuL10 0T™MEUYeHO Y 92% MalieHTOB, BHIIICANINX B PEIUANUB MOCTIC
MPEIIECTBYIONMUX KYPCOB Tepaiy, B TO BpeMs KakK y MAaIlMEHTOB B Ae0I0TE 3a00JI€BaHUS ITOT
IoKasareib cocTaBui 37%.
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[TpoananusupoBaB ypoBeHb CD25+B-nmumdonutoB Gonpubix XJIJI B nebiore u penuause,
Obut0 oOHapyxeHo, 4rto npu Hamuuuu CD25+B-aumdpountoB Gonee 20% BeposTHOCTDH
BO3HUKHOBEHUS PEIMIMBa ObLIAa TOCTOBEPHO BHIIIE, YEM MPHU OTCYTCTBHH 3Kcnpeccun CD25 na
B-knerkax (p=0,000013 mo ®wumepy; ortHomeHue mancoB=19,5). Takoi 3aBHCUMOCTH IO
skcnpeccun anTureHa CD38 na B-numdonuTax ycTaHoBIEHO HE OBLIO.

bbu1 mpoBeneH aHanu3 3aBUCHUMOCTH KJIMHHUYEcKoro 3¢ddekra tepanuu nporpammel R-FC ot
ucxogHoro 3Hauenusi skcrnpeccun CD25+/CD19+ y mnaumentoB ¢ XJIJI. Kpome toro, y
nanueHToB, pocrurmux [1P, 6pu1a mpoBenena onenka MObB. JlanHble aHanu3a IpeICTABICHEI B
tabmuie 3.

Tao6auua 3. 3aBucumocts 3¢pdexra Tepanuu R-FC ot mcxognoro 3navenns CD25+ B-
JuM¢pouuToB y 60abHbIX XJLJT

MNoKkasatenn 3pPeKTUBHOCTH Yncno naumneHToB Yncno naumnentos XJ1/1,

Tepanuu XN, yposeHb CD25+kneTok ypoBeHb CD25+KkneToK
6onee 20% meHee 20%

(n=232) (n=20)

Crabununszaumsa 6onesHun 3(9,3%) 1 (5,0%)

Mporpeccua 6onesHn 5 (15,6%) 0 (0%)

YacTnyHaa pemuccus 11 (34,40%) 8 (40,0%)

MonHan peM.Mccm, 13 (40,6%) 11 (55,0%)

B TOM yuCne:

MOB-no3unTMBHan 10 (77%) * 3 (27,3%) *

MOB-HeraTusHas 3 (13 %) * 8 (72,7%) *

Mpumedanue: * p =0,0377 (no Puwepy);
OTHowWweHMe waHcos (OR=8,9)

[Ipu cpaBHUTENnbHOU oOIEHKE 3((PEKTUBHOCTH Tepanuu OoiabHbIX XJIJI B 3aBUCUMOCTH OT
ucxonaroro ypoHsi CD25+ B-muM@ounToB OBLIO BBISBIEHO, YTO OOIIee YUCIO OTBETHBIIHNX Ha
tepanuto (UP+IIP) cymiecTBEHHO HE OTJIMYAIOCh B OOEUMX Tpynmax MalMeHTOB, HO
nporpeccupoBanue 0oje3nu (5 maueHToB) ObUIO 3a(MKCHPOBAHO TOJIBKO B TPYIIIE C BHICOKUM
ucxonueiM ypoBHeM CD25+CD19+numdonuToB, y NanleHTOB ¢ HU3KUM HCXOJHBIM YPOBHEM
skcnpeccun CD25+CD19+ mporpeccun 3a601eBaHus HE OTMEUCHO.

IIpu ouenke MObB y manmveHTOB C MOJHOW KIMHUKO-IE€MAaTOJOTHYECKOW peMmHccueil ObLIo
oOHapy)XeHO, 4YTO Tpu Hamuyuu ucxomgHoro ypoBHs CD25+B-nmumdonuroB 6Gomnee 20%
BeposATHOCTh JocTwkeHuss MOB-neratuBnoii IIP Obuta 1OCTOBEPHO HMXKE, a BEPOSTHOCTD
noctikenust MOB-nozutuBHOM IIP goctoBepHO BbIIIE, YeM Yy OOJIBHBIX C OTCYTCTBHEM
skcnpeccun CD25 na B-numdounnrax ( p = 0,0377 mo ®umepy, otHomeHue maxcos 8,9).
3akioueHue.

1. IutomeTpuueckas oreHka uHTeHcUBHOCTH dKcnpeccun (MFI) anturena CD20 B mporecce
TEpPalMM MOXKET CIYKUThb THPOTHOCTUYECKHM (DaKTOPOM CTaOWIM3AaLUMK WM PEMHCCUH
3a0osieBaHusl (MIOCTEMICHHOTO 3aMENICHUsI IyJla OIMYXOJEBBIX KIETOK Ha B-mumdouutsl c
HOPMaJIbHOW MEMOpaHHOM 3KCIPECCHEH ITOr0 MapKepa).

2. OmnpeneneH AONOJHUTENbHBIH HWMMYHOJOTMUYECKHH (pakTop HEeOIarompusTHOTO IPOrHO3a
TeueHus 3aboyieBaHMs. yBenuueHue skcnpeccun antureHa CD25 Ha B-kimetkax MokeT ObITH
nokKaszareseM IMporpecCUpoBaHus U peluanBa 3adoneBanus y nanuento XJ1JL.
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3. YpoBenp skcrmpeccun  CD25 na B-numdonmrax npu XJIJI yxe Ha 3Tane nepBUYHOU

JMAarHOCTUKU MOXKET OBITh MapKepOM BBICOKOH BEPOATHOCTH PEPPAKTEPHOCTU K MPOBOJHUMOMY

PEKHMY Tepaniu U HU3KOTO Ka4eCTBa PEMHUCCHH 3a00JIeBaHNUS;

4. Onenka MObB mo3BosisieT onpeAenauTh KayecTBO PEMHUCCHMH W BBIOPATh WMHIMBUYaTbHYIO

TaKTUKY TEPAIHHU.
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Annotation: this paper presents contradictions in existing theories of tides. It is proved that the
cause of the tides are whirlpools. There are numerous observations that serve as experimental
proof of the proposed theory. It describes the model experiment.

Bogasl o3ep, mopeil nu okeanoB (CeBepHOro NOJyIIApHsi, BpallaloTCsd IPOTUB 4acOBOU
CTpeNiKH, a Bojbl HO)KHOTO monymapusi BpallaroTcs O YacOBOM cTpenke, 00pa3ysl TMraHTCKUe
BOJZIOBOPOTHL. A BCE YTO BpAaIaeTCs, B TOM YHMCIE€ M BOJOBOPOTHI, O0JIAAAalOT CBOWCTBOM
rupockona (FoJibl), COXpaHITh BEPTHKAIBHOE IMOJOXKEHUE OCH B MPOCTPAHCTBE HE3ABHCHUMO OT
BpamieHus 3emu. Ecinu cmotpers Ha 3emito co cropoHsl CoJiHILIA, BOJOBOPOTHI, Bpallasch
BMecTe ¢ 3eMJlel, ONpOKUIBIBAIOTCS JIBa paza B CYTKH, Onarojgaps 4emy, BOJOBOPOTHI
npeteccupyrot (1-2 rpaaycoB) U oTpaxkarT OT ce0si NMPUIMBHYIO BOJIHY. Bonbl benoro mops
BpAlAIOTCSI MPOTHB YacOBOW CTpENIKH, 00pa3ys OrpOMHBIN BOJOBOPOT-TUPOCKOM, KOTOPBIN
Ipereccupysl OTpakaeT MPWIMBHYIO BOJHY 110 BceMy nepuMerpy bemnoro mops. Ananoruunas
cXeMa NPWIMBOB M OTJIMBOB HaOJIOJAETCs BO BCEX O3epax, MOpAX M okeaHax. IIpuiamBHyro
BOJIHY peKM AMa30HKa CO3[Ja€T OTPOMHBIN IIJIaHETApHBI BOJOBOPOT AMAMETPOM HECKOJBKO
TBICAY KWJIOMETPOB, Bpamatomuiics mexnay HOxuHoit Amepukoit u CeepHoit Adpukoii,
oxBaTbiBas M ycTbe peku Ama3oHku. llIupuHa NPUINBHON BOJIHBI 3aBUCUT OT JAUaMeETpa
BOJIOBOPOTAa. A BBICOTa NPWJIMBHOI BOJIHBI 3aBUCUT OT BPEMEHM OIPOKHBIBAHUSA BOJOBOPOTA
(3a 12 yacoB), ¥ CKOPOCTH BpaIllEHUsI BOJOBOPOTA. A CKOPOCTH BpalleHUsI BOJOBOPOTA, 3aBUCUT
ot cuibl Kopuosmca, oT oceBoil 1 opOUTaNBbHON CKOPOCTH 3eMJIH, M OT HaKJIOHa ocH 3emid. A
ponb JIyHBl KOCBEHHAas, CO3JlaHME€ HEPaBHOMEpPHOW OpOUTaNbHOM ckopocTH 3emud. Bojbl
CpenuzeMHOr0 MOps, BpalIaloTCs MPOTHUB YaCOBOM CTpenkH, oOpa3yst mpuiauBsl BeicoToit 10-15
cM. Ho B 3anuBe 'abec, uro y noGepexbst TyHuca, BbICOTa MPHIIMBOB JOCTUTAET TPEX METPOB, a
nopoit u Gonbiie. M 310 cunrtaercs ofaHOM U3 3aragok npupoisl. Ho B Toxe Bpems, B 3anuBe
['abGec BpamaeTcst BOJOBOPOT, OTPAKAIOLIUH JIOTMOJHUTENBHYIO NPUIMBHYIO BOJHY. BHyTpm
MIOCTOSIHHBIX OKEaHMYECKUX U MOPCKHUX BOJIOBOPOTOB BpAIIAtOTCS HEOOJBIINE MOCTOSHHBIE U
HEINOCTOSIHHBIE BUXPM W BOJOBOPOTHI, CO3JaBaeMble BHAJAIOIIMMU B OyXThl peKaMmu,
ouepraHueM OeperoB M MECTHBIMH BeTpamMH. M OT CKOpOCTHM M HalpaBlICHUS BpalCHUS
HEOOJIBIINX MPUOPEKHBIX BOJOBOPOTOB 3aBUCUT Kale€HIaph, aMIUIMTYJa, U KOJHYECTBO
IIPWINBOB U OTJIUBOB B CYTKU. [IpunuBHas BonHa, ABMKyascsa ¢ MHanicKoro okeana, Bpe3asch
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B BOCTOYHBIM Oeper octpoBa Magarackap, BOIPEKH OXKUIAHUSAM CO3/1aCT HyJIEBbIE NMPHIIUBBI U
OTJMBBI. A aHOMAJIBHO BBICOKAsl MPWJIMBHAS BOJIHA, MOYEMY-TO BO3HHMKAET MEXIY OCTPOBOM
Mapnarackap 1 BocTouHbIM Oeperom Adpuxu. 310 siBIEHHE OOBACHSIETCS OTPAKEHUEM BOJH H
cwioii Kopuommca. A peanpHas NpuUYMHA STOW HECTHIKOBKM - TMIFAHTCKUM BOJOBOPOT,
BpalllalOIIMNCA BOKPYr oOCTpoBa Majarackap €O CKOpPOCThIO 9 Kwm/4ac, OTpaKarolIMii
INPUIMBHYIO BOJHY, B CTOpPOHY BOCTOYHOro Oepera Adpuku. BomoBopoTHyi0 Trumoresy
IPUIIMBOB, JIETKO MPOBEPHUTH, MO CBSI3U BHICOTHI MPUIMBHON BOJIHBI, CO CKOPOCTHIO BpAIICHUS
BOZIOBOpOTOB. [l0 BBICOTE NPUIMBHON BOJHBI, MOXKHO ONIPEACIATh MECTOHAXO0XKJICHHE
BOJI0BOPOTOB. CKOPOCTH BpallleHus BOAOBOPOTOB Ha 3emiie, HaxoauTes B mpeaenax ot 0,0 xo 10
kM/4gac. Kak mpaBuiio, MOJOXKHUTEIbHBIE OT3BIBBI K THIIOTE3€ MHILYT MBICIUTENH, 3HAIOIIUE O
npoTuBopeunsix B JIyHHOW Teopuu NPWIMBOB M OTJIMBOB, OONajaroliue yriyOJeHHBIMH
3HAaHUSAMHU HEOECHOM MEXaHUKH U CBOMCTB T'MPOCKOIIA.

JUist cipaBKU: THPOCKOI — 3TO MPHUOOP, KOTOPBIK 3a CUET BpAILCHUS WHAYE pearupyer
Ha BHEIIHUE CWJIbI, YEM HENOJBWXKHBIN npeamer. [Ipocreimmii rupockon — rona. Packpyrus
I0Jly Ha TOPU30HTAJIbHOM IOBEPXHOCTH M HAKIOHHUB IIOBEPXHOCTH, BBl 3aMETUTE, 4YTO HOJIA
COXpaHseT TOpPU30HTAIbHOE KpydeHue. lIpemeccuss — OTKIOHEHHME OCU BpalICHUS IOJ
BO3/ICUCTBUEM BHEIIHUX cwil. HaOmonaTe mperieccuio 1ocTaToyHO MpocTo. HykHO 3amycTuTh
BOJIYOK M IOJO0KJAaTh, II0Ka OH HA4YHET 3aMeUIAThCs. IlepBOHAYaIbHO OCh BpPAILLEHHs BOJIYKA
BEPTHKaJbHA. 3aTeéM €ro BEpXHsAAd TOYKA IIOCTEIIEHHO OIyCKAaeTCsl M JBHXKETCS IO
pacxofsIencs cnupaii. 9To U ecTh Mpeleccus ocu Boruka. TouHO Takoil ke 3pdeKT, ToIbKO B
OueHb MaJIeHbKOM MaciTabe, ObUl OTMEYEH INPH U3MEPEHMH CKOPOCTH BpallleHHs 3emMiin —
ObUIO 3aMEUEHO OYeHb MaJIeHbKOE, HO CYIIECTBEHHOE OTKJIOHEHHE OCH BpAIIECHUs TPOMAIHOTO
rupockona ®Pyko. [TockonbKy BOJOBOPOTHI JHAMETPOM B HECKOJBKO KHUJIOMETPOB OOJblIe U
TsDKeNee KCIEepPUMEHTAIbHOro rupockona Myko, TO U CIEACTBHE UX HAMHOro OoJibllie — B
YaCTHOCTH, NMPWIUBBI U OTIUBBI. UTOOBI MPOBEPUTH ATY HJIEI0 Ha Ii100yce TaMm, e HaxXOIUTCs
BOJIOBOPOT, OBbLI 3aKpeIJIeH BEHTHJISATOP, UMEIOIIUI BMECTO JIONACTel MEeTaNINYeCKue MapuKu
Ha NMpYy)XHHaX. BKiIto4nB BEHTHIIATOP (BOJIOBOPOT) M OJHOBPEMEHHO Bpallasi TII00yc Kak BOKPYT
ocH, Tak U BOKpyr CoJiHLA, IOJIy4aéM HUMUTALUIO NPWIMBOB U OTJIMBOB. UyBCTBHUTEIBHOCTH
TMPOCKON-BOJIOBOPOTA Ha YBEJIIMYEHUE U KoJiebaHUuEe OpOUTATbHONW CKOPOCTH 3eMJIM HACTOJIBKO
BBICOKA, YTO TJIOOYC HPUXOIUTCS BpallaTh M JBUTaTh, 10 OpOUTE KpaiiHe MeIeHHO (0auH
obopoT 3a 5 wmuHyT). Ecim rUpoCKON-BOJOBOPOT YCTaHOBHTH Ha TJ00yce Yy YCThS PEKH
AMa30HKa, TO BHE BCAKOIO COMHEHMS, OH NOKAKET TOUHYIO MEXAHUKY U KaJ€HAAaph NPWINBOB U
OTJMBOB, peku AmaszoHka. [Ipu BpameHuu rio0yca TOJBKO BOKPYT OCH, TMPOCKOM-BOJIOBOPOT
HaKJIOHSETCS B OJHY CTOPOHY M HEMOJABMXXHO CTOMT, a €CJIM IJIoOyc OBUTaTh U MO opouTe,
BOJIOBOPOT-TUPOCKON HAYMHAET KoJieOaThes (MpereccupoBarh) U JaeT JBa MPHIIMBA U OTJIHBA B
cyTku. COMHEHHs B HAJIMYMM NPELECCUU Yy BOJOBOPOTOB, BCIEACTBUE MEUIEHHOTO BpalllEHU,
CHUMAIOTCSI OOJIBIIION CKOPOCTBIO OIPOKHUABIBAHHMSA BOJOBOPOTOB, 3a 12 yacoB. Ecnu cmoTpers
Ha 3emunto co ctopoHsl CoJHIIA, BOJOBOPOTHI KOTOPbIE HAXOAATCS B MTOJIYyHOUHOM U MOJIYJACHHOU
cTopoHe 3eMii 0o0Jiee aKTHUBHBI, TaK KaK OHU HAXOJATCS, B 30HE OTHOCUTEIBHOTO JIBUKECHHUS. A
KOI'Jla BOJOBOPOT BXOJWUT B 30HY 3aKaTa M paccBera, W craHoBuTcs pebpoM Kk ComHiy, TO
cruxaet. OneIT ¢ r00ycoM Gosiee yOenuTeNeH, 4YeM TEOpeTHUECKOe ONucaHne runoTessl. Jpetid
BOJIOBOPOTOB TaKXK€ CBSA3aH C MPELECCUEl BOJOBOPOTA U C IIOJIOKEHUEM B IOJIYIIAPUH, a TAKKE
CO CTOPOHOM BpaleHus BOJOBOPOTAa BOKPYT CBOEH OCH.

65
Www.auris-verlaq.de Eastern European Scientific Journal




JIOBOJIBHO 4acTO CaMOJIETHI ABUTAIOTCA BIOJIb DKBAaTOpa B CTOPOHY JIyHBI M mpoTuB
Jlynsl, xorna CojHIle HAaXOAUTCA CBEPXY, W NPWIMBHYIO CHIy JIETYMKHA 3aMETWIH Obl 1O
pacxoay TOILIMBA U BpEMEHHU IoseTa. Eciu npuinuBHas BOJIHA JBUTAETCS ¢ BOCTOKA HA 3araj, TO
OHa JIOJDKHA 3aJIMBATh TOJILKO BOCTOYHBIE Oepera KOHTUHEHTOB M peku. OcOOEHHO Ha 3KBaTOPE,
U HE NOHATHO MOYeMy, IPUJIMBHAsI BOJHA 3aJMBACT U 3amagHble Oepera KOHTUHEHTOB U PEKH.
[Toyemy Ka)</IpIii TOJ, ¥ KaXI0€ ICCATHIIETUE, B OJIMH U TOT )K€ KaJICHIApHbBIN JcHb (Hanpumep,
NEepBOro Mast) MpU OJMHAKOBOW KOH(UIypaluu IUTAHET, B YCThSIX PEK U 3aJIMBOB, HE ObIBAaET
OJIMHAKOBOM MNpHIMBHON BOJHBI? Ilojaraem, 4To BOJOBOPOTHI, KOTOPbIE HAXOJATCS B YCThAX
PEK U 3aIMBOB JIpeH(yIOT, 1 MEHSIOT CBOM pa3Mephl. A eciu Obl MPUUYMHON MPUIMBHOMN BOJIHBI
Obuta TpaBuTauus JIyHbI, BBICOTa NPWIMBOB M OTJIMBOB, HE MEHSIACh Obl THICAYEICTHIMHU.
CyiiecTByeT MHEHME, UYTO IPWJIMBHYK BOJIHY, JBMJKYILIYIOCS C BOCTOKAa Ha 3amaj, CO3/aeT
nputsbkenue JIyHbl, U BoJHA 3anuBaeT OyXThl W ycThe pek. Ho mouemy, ycTtbe AMa3oHKH
XOPOILO 3ajuBaeT, a mooepexne [lopTy-Anerpy, 4ro HaXoaUTCs I0XKHEe AMa30HKH, BOOOIE HE
3anuBaetr, XoTs llopry-Anerpu mo BceMm mapameTrpam, JOJDKHO 3ajluBaTh OoJibIlle AMAa30HKH.
[Tonararo NMpUIIMBHYIO BOJIHY Y YCTbs AMa30HKH CO3/Ia€T OJUH BOJOBOPOT, a Ul MOOEPEKbs
[TopTy-Anerpy NpUIMBHYIO BOJIHY CO3/aeT JPyroi BOJOBOPOT, MEHEE MOIIHBIN (Iuamerp,
BbICOTa, 000pOThI). ECTh 30HBI B OKeaHax, rie BOoOOIIe HE OBIBAIOT MPUJIMBOB M OTJIHMBOB
(am¢puapoMHYECKHE TOYKH), XOTSI OHM HAXOAATCS B YIOOHBIX
30HaxX JUIsl TNPUIMBHOM BOJIHBL. LleHTpsl BceX BOJOBOPOTOB Ha 3eMje, IOjaraéM M €ecThb
aM(pUIPOMUYECKUE TOYKH, a UX Ha 3eMiie COTHHU, KaK M MPUIMBHBIX BOJH. A BOT Ul BOJIHBI-
IyHaMH TOCIie 3eMieTpsiceHus B UuiM, mepecekiiero Bech THXHil okeaH, aM(pHUIPOMHUYECKUX
TOYeK He cymecTBoBaso. IIpuinBHas BosHa Bpe3aeTcs B AMa30HKY CO CKOpOCThi0 okoso 20
KM/4ac, BBICOTA BOJHBI COCTAaBIIAET OKOJIO ISITU METPOB, LIMPUHA BOJHBI JECSATh KUIOMETPOB.
Oty mapaMeTpbl OoJbllleé TOAXOIAT JUIS MPUIMBHOM BOJHBI, CO37aBaeMoil Ipereccuei
BoZioBopoTa. A ecnu Obl 3T0 Oblia JlyHHas mpuiMBHAas BOJHA, TO OHA Bpe3ajack Obl CO
CKOPOCTBIO HECKOJIBKO COT KMJIOMETPOB B Hac, a HIMPUHA BOJHBI COCTABIIsIA Obl OKOJIO THICSYH
KWJIOMETPOB.

EcTb Ha ceroiHs M HEMOHATHBIE BOMPOCH OCOOCHHOCTEN NMPUIMBOB. Tak, B HEKOTOPBIX
mectax (FOxxno-Kuraiickoe mope, Ilepcuackuit 3amuB, Mekcukanckuii 1 CHaMCKHUH 3aJIUBBI)
HaOI01aeTCsl TOJIBKO OJIMH TPHINB B JeHb. B psge paiioHoB 3emun (Hanpumep, B MHaniickom
okeaHe) ObIBaeT TO OAWMH, TO JBa mpuimBa B JeHb. Ha Kuraiickom octpoBe CSMBIHb MHOTAA
OTJIMBBI HAYMHAKOTCS PAHHUM YTPOM, MHOTJA IIO3JHUM BeuepoM. 1HOrqa B Te4eHNE HECKOIBKUX
Hesenb BOJa YXOIUT OT Oepera K 3akary, a yepe3 Kakoe-TO BpeMs BCe MEHSETCS HaoOopoT,
[oJlaraeM, 4YTO Ha Takoe CIOCOOEH TOJBKO ApeH(yIomMii U MEHSIOMUNA CBOM MapaMeTpbl
BOJIOBOPOT, a JIyHHBIE IPUIUBBI, IPEAIIOIAra0T CTPOTYI0 IEPUOIUYHOCTD.

BH}/TpI/I MOCTOSHHBIX MJIAHCTAPHBIX OKCAHUYCCKHUX U MOPCKUX BOJOBOPOTOB, BpAIatOTCA
HEOOJIbIINE TOCTOSHHBIE U HEIIOCTOSHHEIC BUXPU U BOJOBOPOTHI, CO3AABACMbIC BIIaJIatOIIIUMHA B
6}/XTBI pPCKaMH, O4YCPTAHUCM 6eper0B U MCCTHBIMU BECTpPAMU. M B 3aBUCHMOCTH OT CKOpPOCTH, U
HaIlpaBJICHUA BpalllCHUA HEOOIBIINX HpI/I6pe)KHLIX BOJOBOPOTOB, 3aBUCHUT KaJICHAAPD,
AMIUIMNTYyda, U KOJIMYCCTBO IIPUIMBOB B CYTKH. BpameHHe BOJOBOPOTAa B BOAOBOPOTE, U HX
CUHXPOHHAasA IMpeueccus:d, nojaracMm, U CCTb Ta TAWMHCTBCHHASA MNMPUYWMHA AHOMAJIbHO BBICOKHX
IpUJIWBOB U OTJIUBOB B 6yXTaX PCK U 3aJIMBOB benoro MOpH. N Tompko aCHHXPOHHOﬁ
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npereccueil  BOJOBOPOTa B BOJOBOPOTE, MOXKHO OOBSACHUTH, HEKOTOpBIE CIy4ad, KOI/a
NpUJIMBHAs BOJHA OCTAaHABIIMBACTCS HAa HECKOJBKO MHUHYT, a MOTOM IMPOJOJDKACT JBHXKCHHE
(manuxa). Pa3 B rog B menbre CeBepHO# J[BUHBI BO BpeMsi BECEHHET'O MOJIOBOJIbsI MPHIMBBI U
OTJIMBBI TAMHCTBEHHO HCUE3aIOT HAa HECKOJIBKO JHEH, MOpOH M Ha HENemo, U 3TO CUUTACTCA
OJIHOM w3 3arajgok npuponabsl. Ho B Toke BpeMs pykasa aenbThl CeBepHOW J|BHHBI 3aBaMBaeT
OUTHIM JIBJIOM | JiecoM, anuHoi 10-15 kM, u BeicoTol 15 M. Tlo 310l mpuunHe BcuezaeT TeueHue
BOJBI B PEKE, a BMECTE C HEH BOJOBOPOT Y YCTbs PEKHU IPELECCUPYIOIIMM U OTpaxkarolui
NPUIMBHYIO BOJIHY. YTBEpXKIEHHE, YTO MpUMBHAas BojHAa B bemoe Mope nBuraercs c
ATIIaHTHUYECKOTO OKeaHa, mojaraeM HenornyHsiM. Ecnu Benoe Mope ObIIO KpYyIiibIM, a BMECTO
BOJBI Bpamaics Obl Mpereccupyrommii aiicoepr, TO NpWIMBHAsA BOJHA JBUTajach Obl IO
NepuMeTpy MOpsi, CO3/1aBasi /Ba NPWIMBA M OTIMBAa B CyTKH. He poBHBIE ouepTaHusi Geperon
benoro mops, u Bpamaromecs B OyxTax peK M 3aJMBOB HEOOJbIINE MPELEeCCUPYIOIIUe
BOJIOBOPOTHI, YCIOXKHSIOT COCTaBJICHUE KaJeHIaps NpPUIMBOB M OTIKMBOB. W  TOJNBKO
MPELECCUPYIOUTMMH BOJIOBOPOTAMH, MOKHO OOBSICHUTH HE €CTECTBEHHO OOJIbIINE NPUKIIAIHBIC
qackl B Mpejenax OAHON NoaroTsl. M3 coTeH OyXT W 3aIMBOB aHOMAJILHO BBICOKHE MPWJIMBBI U
OTJIMBBI BO3HUKAIOT TOJBKO B JIECATKE M3 HHUX, TaM, IJ€ €CTh BOJOBOPOTHL. M mnpuumHON
aHOMAJIbHO BBICOKMX MPHUIMBOB U OTIMBOB B IlemxkuHckol ryde OXOTCKOro Mopst sBIsIeTCS HE
JlynHast mpuiMBHas BOJIHA JBIDKYIIascs ¢ THUXOro okeaHa C BOCTOKAa Ha 3amaja, a 3aTeM
OTpa’kasich HEM3BECTHO OT YEro CBOpPAUMBAIOLIAsl Ha CEBEpP, a BOJOBOPOT, CO3/1aBaEMblii pEeKOi
[TenxuHa, Bragamoounmii B ry0y ¢ BocToKa Ha 3amaf, u pekoil [lapens, Bnagatomieil B ry0y 4yTh
I0XKHEH ¢ 3amajia Ha BOCTOK. AHAJIOTUYHAs CXeMa MPUIUBOB M OTJIMBOB, HAOIIOJAeTCs B 3aJIMBE
danyu, u B 3anmBe YHraa B Kanaze, u B 3anmuBe Kyka B CILIA. ([l cpaBHeHUs1, pacxo]] BOIbI:
p.Iemxuna-600, p. Ypan-300). B 3acyxy u B aHOMaJIbHO XOJIO/IHYIO 3UMY B [leHxkuHCKOH Ty0e,
KOTI'JIa PEKH MEJICIOT, BOJOBOPOTHI, @ BMECTE C HUMH MPUJIMBBI U OTIUBBI, CTUXAIOT. A BO BpeMs
MOJIOBObSI MPUIMBBI M OTJIMBBI yBEIMUUBAIOTCS. [IeH)KMHCKUM BOJOBOPOT, MpeLEeCCUpYs
OTTAJIKMBAET OT ce0sl MPHIIMBHYIO BOJHY Kak B CTOpOHY IleH)KMHCKOMH T'yObl, TaK U B CTOPOHY
Oxotckoro mops. UM yepe3 nentp IlemxuHCcKOro BogoBOpoTa MpuiMBHAs BOJHA ¢ OXOTCKOro
MOpsl HE MPOXOJUT, B 3TOM JIETKO yOeIuTCs, BCTaB Ha SIKOPh Ha CYTKU B LEeHTp IleHxuHCcKoro
BoJI0BopoTa. LleHTp BomoBopoTa HamOoniee Oe30macHOe MECTO, 4TOObI BECTH PHIOOJIOBHBIC U
OypoBble pabOThl MM MPOCTO MEPEkAATh MITOPMOBYIO morony. Ecium mMbl mpoBepuM rpaduk
IPUIMBOB U OTJIMBOB 3a MpPEbIAYIINE TO/Ibl, HapuUMep, cyaoxoaHoi peku CeepHas [[BuHa, TO
3aMEeTHM, YTO B 3aCYILJIMBBIE TO/bI aMIUTUTY/Ja MPHWJIKBOB ObUIa MUHUMAIBHOM. A B MOJIOBOJIBE U
B JIOKJIUBBIE TO/IbI, 0OCOOEHHO KOTJa 3uMa Oblila CHE)KHOM, IPUIMBBI ObUIM MaKCUMaJIbHBIMU. A
BO BpeMsl pa3iiiBa peK MPHJIUBbI ObUIM aHOMAJbHO BhICOKMMHU. Hampumep, B 3acynuinom 2010
roay, 15 aBrycra, B peke CeBepHas J[BUHA, aMIIUTY/Aa NPUIMBOB ObUTa B 4 pa3a HUXKe, YEM B
noxanuBoe jero, 15 asrycra 2012 roga. B Ilemxunckoil ryde OXOTCKOro MOps, BO BpeMms
pasnuBa peku [lerwxuna ¢ 5 no 10 urons 2014 rona nmpuauBeEL U OTJIMBBEI OBUIM B S pasa BBILIE,
yeM B 3acyluiuBbele Mecsaubl. [loBepxHOCTh 3eMiM Bpalaercss OTHOCHTENbHO JIyHbI, co
ckopocThio okojio 1500 kM/4ac, U eciau JOMyCTUTh, YTO NPUIIMBHOM ropd Bcerja HampaBieH B
ctopony JIyHel, TO BoiHa BbIcOTOM 0,5 MeTpoB, W MMPUHONH 25 KM., ABWXKYIIASACA CO
CBEPX3BYKOBOH CKOPOCTBIO, BEIPOBHsIIA Obl BCE KOHTUHEHTHI. A JABM)KEHUS IPUIMBHOTO ropoba ¢
MEHbBILIEH CKOPOCTBIO  JIOMYCTHUTh HEBO3MOXHO, Torja ropd OyaeT BpaliaTbCsi B CTOPOHY
BpalleHuss 3eMiid, He3aBUCUMO OT TsaroteHus Jlynol. A JlyHHBIM npuinBHOHM rop0, BBHICOTON
naxke 1 oM, sBisercs s 3emiu KatacTpodoif, Tak Kak sHeprusi JIyHHOW NMPUIMBHON BOJIHBI
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coCpeIoToueHa He B BBICOTE rop0a, a B TOJIIIE U CKOPOCTH BObI. OTHU CIIOBApH COOOIIAIOT, YTO
NpUJIMBHAs BOJIHA JBUTAETCSl C BOCTOKA Ha 3amaj OTHOCHTEIBHO IOBEPXHOCTH 3EMIIM CO
ckopoctbto 1640 km/uac, npyrue 700 km/ yac, mpoTupasi IHO OKeaHa. A B TOXKE BpeMsi, TCUCHHUE
3aMaJHbIX BETPOB HAINPABJIEHO B IPOTHBOIOJOXKHYIO CTOPOHY - C 3amaja Ha BOCTOK CO
ckopocThio 5 km/yac. Ilomaraem, uyTo 3TO0 mpoTHBOpEuHe, yOeauTenbHO ompoBepraet JIyHHYIO
TEOpHIO MPWINBOB M OTAUBOB. IIpminBHas BoiHa, eciiu Obl OHA CYyLIECTBOBaIA, AOJDKHA ObLIa
pasBepHyTh TeUEHHUE 3alaJHbIX BETPOB, OTHOarolee Bech 3eMHOM map ¢ 3amaja Ha BOCTOK. U
ecnu JlyHHas BOJIHA JABHMraeTcs TaKk MEIUIGHHO, TO TOYEMY Ha KapTUHKAX M aHUMalHix
NpuIMBHOM rop0 Bcerga HampaBieH B cTopoHy Jlywel. Cumraercs, ecnu riiyOMHa OKeaHa
cocraBisia 20 KMJIOMETPOB, TO JIyHHAsl BOJHA JBUTalach Obl, Kak M moJyoxkeHo 1600 km/gac.
Cuuraercs, 4To €il MeniaeT TpeHue 00 MEJIKUil OKeaH. A YTO MelIaeT BO3AYLIHOW NMPUIUBHOU
BOJIHE JBUraThcsi co ckopocThio 1600 km/wac? LlyHamu W TpWIMBHBIC BOJHBI (COJHMTOHBI)
Nepeal0T PHEPrUl0 M0 MPUHLMITY JOMHHO, HE IepeMenias BOAY OTHOCHTEIbHO MOBEPXHOCTH
3emnu. A JlyHHas BOJHA MpeanoJiaraeT IMEpeMeIIeHUEe BOJbl OTHOCHUTEIIFHO IMOBEPXHOCTU
3eMiIM, YTO MPOTUBOPEUUT (PU3MYECKHM 3aKOHAM M HEMPEMEHHO OCTAaHOBWJIO Obl BpallleHHE
3emun.

Jns cnipaBku: IlpwiinBHBIE CHIIBI B IPUPOJAE OOBSICHSAIOTCS YTBEPXKICHHEM, YTO LIEHTP
3eman MeHblle nputArusaercs JIyHol, yeM MoBepXHOCTh 3eMIIM K3-3a yAajdeHHOcTU. CTeneHb
HEOJIHOPOJAHOCTH TPaBUTALIMOHHOIO TOJISI 3€MJIM 3aBUCUT OT paccTosiHus oT LlenTpa 3emuu no
noBepxHoctu 3emnau. M dyem Oousblle paguyc IUIAHETHI, TeM OOJbIIE HEOAHOPOIHOCTD
I'PaBUTALIMOHHOIO MOJIs, HE3aBUCUMO OT pPacCTOsIHUS, Ha KoTopoM HaxonsaTcst ConHue nnu JlyHa,
YTO JIETKO MIOCYUTATh MareMarndecku. B JIyHHON Teopuy PUIMBOB U OTIMBOB TOBOJIBHO MHOI'O
MUIIETCA O Pa3HOIO0 poja B3aMMOJICHCTBUU IPWIMBHBIX CHJI U OKE€aHa, HO HE NPUBOAUTCS HU
OJIMH MpakTHuecKuil npumep. Ecian Obl npuiMBHBIE CHIIBI CYIIECTBOBAJIH, TO HA 3TO HEMIPEMEHHO
cpearupoBaiu Obl JaBlieHHE BOJBI U BO3]lyXa, 0COOEHHO BO BpeMs mapaja ruianeT. [IpunBHbIe
CHJIbl, O€3yCIOBHO, KOHEYHO €CTh, HE MOXET OBbITh TaKoe, 4YTOObI IEHTPOOeKHas U
rpaBUTALlMOHHAsL CHJIbI, OBLIM aOCOJIOTHO ypaBHOBeIlIeHBI. [loyararo, 4To OHM HE HACTOJBKO
BEJIMKH, YTOOBI pBaTh HAa YaCTU NPOJIETAIONIME MUMO IIJIAHET, acTePOUAbl U KOMeThl. MHaue 3a
MWJIIHApAbI JeT cyuiectBoBaHUs COJIHEUHOHM CHCTEMBI, IUIaHEThl MocoOHpanu Obl BECh 3TOT
KOCMHUYECKHII MycOp, BMecTe cO cHyTHUKamu. CuuTaercs, YTO MaKCHUMalbHblE NPHIMBBI U
OTIMBBI OBIBaIOT B HOBOJIYHUH, MO ToW mnpuumHe, yto Jlyna u ConHue BO3IEHCTBYIOT
rpaBUTalnMell Ha 3eMIII0 B OJHOM HaIlpaBJIEHHMHM. A Ha caMOM Jejie B HOBOJIyHHE OpOMTalbHas
CKOpOCTh 3eMiIM ObIBaeT MaKCHUMaJbHOW, a B TOJHOJIYHHE MHUHUMAJIbHOW, 4YTO HAIJIAJHO
MOKa3bIBaeT OMbIT ¢ riodycom. Pa3 B rox 3emnsa makcumanbHO npubmmwkaercs k CouHIy
(mepurenus), MPH 3TOM MAKCHMAJIBHO YBEJIHMYMBACTCS M OpPOMTAIbHAS CKOPOCTh 3eMJIH, U Kak
CJICICTBHE, YBEIMYMBACTCSA BbICOTA IIPUIMBOB U OTIMBOB, TaK )K€ B IICPUIEIUN YBEIUYUBAIOTCS
rpaBUTALlMOHHAs U LIEHTPOOEXKHAas CUiIa, HO OHU B3aWMHO ypaBHOBewMBaroTcs. CyliecTByer
MHEHHE, 4YTO IPUIMBHBIE CHJIBI OCTAaHOBWIM BpalieHue JIyHpl, U Telepp OHa Bpalaercs
CUHXpPOHHO. HO M3BECTHBIX CIYTHUKOB 00J€e TPEXCOT, W IMOYeMYy BCE OHHM OCTaHOBUJIHCH
OJIHOBPEMEHHO, M KyJa Jejach Cujia, BpalaBmias COyTHUKU? Eciau Obl NpuiIMBHAs BOJIHA
CYIIECTBOBAJIa, TO OHA JIEHCTBUTEIBHO OCTaHOBMJIA Obl BpaiieHue JIyHel ¥ 3emiid, Tak Kak Ha
IOPUIMBBL U OTJIMBBI PacXo/0BajlaCh Obl OIpOMHAsl 3HEPrusi. A SHEprus 3amajHoro IMepeHoca
atMocdepsl, YTO Bpam@aer 3emill0, HE HAaCTOJBKO BeJlMKa, 4YTOObI Bpawarb 3eMIo.
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I'paButannonnas cuina mexnay ConHuem u 3emiell He 3aBHCUT OT OpPOMTAJIbHOM CKOPOCTH
3eMiy, a HEHTPOOEkKHas! Crjla 3aBUCUT OT OPOUTAILHONW CKOPOCTH 3eMIIH, M 3TOT (PaKT HE MOXKET
SBIISATHCS IPUUMHON JIyHHBIX IPUIIMBOB U OTJIMBOB.

JloMuHUpYyIOLIEH CUJIOW Bpamiaroomeid BOJOBOPOTHI, sBisercs cuna Kopuommuca,
TUTaHETapHBINA 3amajHbld M BOCTOYHBIA MEpeHOC aTMocdephl, maccaTbl 1 MYCCOHBI, MECTHBIC
BETpa M BIAJAIOIME B MOpS M OKEaHbl pekd. VM B 3aBUCHUMOCTH OT CE30HHBIX W3MEHEHHU
HaNpaBJICHUs BETpa, MEHSIOTCS TMapaMeTphl KaK BOJOBOPOTOB, TaK IMPHIUBOB M OTJIUBOB.
KpyTble TOBOPOTHI peK, U MOBOPOTHI IUIAHETAPHBIX OKEAHHMUECKUX TEUYEHHUH, Tak ke 00JaaaioT
cBoiictBamu rupockona. B 1970 romy coBerckue OKEAaHOJOTHM COOOLIMIM 00 3MOXaJbHOM
OTKPBITUH, YCTAaHOBUB, UYTO TEUCHHSI NPEJCTABISIOT COOOH MEUIEHHO MEepEMEIAIOINEecs] BUXPU
JMaMETPOM B JECATKH U COTHH KHJIOMETpOB. CKOPOCTh JIBUKEHHS BCEr0 BHXPS JOCTHraeT
HECKOJIbKUX CAHTUMETPOB B CEKYHAY, HO BHYTPH BUXPSI CKOPOCTH mepemenieHnu Bojasl B 10 pas
Beime. OOHapy)KeHbl BHUXPH-UMKIOHBI (BpallleHHE MPOTUB YacOBOW CTPEJIKH) U BUXPH-
AHTUIMKIOHBI (BpalleHHe Mo 4acoBoM crpenke). [IpuumHbl (hopMHUpOBaHMS BUXpEH B OKeaHaX
[oKa He ycTaHoBleHbl. ['onbdcTpuM yacTo pazdbuBaeTcss Ha OTHEIbHBIE CTPYH, HEKOTOPHIC
CTpyH, OTXOIAT B CTOPOHY, OOpa3ylOT OTIPOMHBIE 3aBUXPEHHs, KOTOpbIE IOTOM COBCEM
OTHEINSAIOTCS OT OCHOBHOrO TeueHHs. Camast 0ojblasi CKOPOCTh OKEaHCKHUX TEUEHUH Ha
MOBEPXHOCTU MOXKeT jnocturath 29,6 km/4 (3apeructpupoBaHo B TUXOM OKeaHe y MOOEpekbst
Kananpr).

B OTKpBITOM OKeaHe TEYEeHHUsI CO CKOPOCThIO 5,5 KM/4 M Gojiee CUUTAIOTCS CUIbHBIMHU.
BHyTpu naHeTapHbIX OKEAHUUYECKUX BOJIOBOPOTOB JUAMETPOM B HECKOJIBKO THICSY KHJIIOMETPOB
BpamarTcs 0ojee MeNKHEe BUXPH M BOJOBOPOTHI, U ITOT JOBOJIGHO CIJIOKHBIH MEXaHU3M,
IIpeLeccupys, CO3JaeT NPUIUBHYIO BoJIHY. OnHO M3 HazHaueHui cuibl Kopuonuca B mpupone
ABIsIeTCS (POPMHUPOBAHUE BOJOBOPOTOB ITMKJIOHOB W aHTHIMKIOHOB. M 4T0OBI B MOJIHOW Mepe
nposiBuiack cuina Kopuosnca, 1oMKHa MPOM30MTH pa3daiaHCUPOBKA JMHEWHOW U YIJIOBOM
CKOPOCTH, KaK OTHOCHUTEJIBHO OCH 3eMJIH, TaKk U oTHOocuTenbHO ocu ConHua. Cuna Kopunosuca
TaKXe 3aBUCUT OT HAKJIOHA OCH 3eMJIU K IJIOCKOCTH opouThl 3eminu. 1 6e3 yuera opOuTanbHOTO
BpallleHus 3eMJIM M HakjIoHa ocu 3eMiu cwia Kopuonmuca ocraHeTcs B HayKe, Kak JeKopanus
Oecrionie3Hasi Uil HAy4HO-TIPAKTHUECKOTO NMPUMEHEHUs, W 3a7aya JJis pa3BUTUS MBIIUICHUS Y
KOJIBHUKOB. [Tpu kaxkymelicsa npocrore cuna Kopuonuca s Bocnipusatis KpaiiHe TpyaHa. U
00BEKTUBHO M3Yy4aTh U aHAIU3UPOBATh €€ 6e3 MakeTa COJIHEUHOM CUCTEMBI HEBO3MOXKHO.

HpH‘lI/IHOﬁ BCPTUKAJILHOTO MIEPEMCIICHUS OKCAHUICCKUX BO TAKKC SABJIACTCA NPCUCCCUA
BOJOBOPOTOB. B npupoac HET CYCThI, U CCJIIN NMPCUCCCHUA BOJOBOPOTOB CYIICCTBYIOT, TO Y HEC B
npupoac C€CTb HA3HAUCHUC, W O3TO HA3HAYCHUC BCPTHUKAJIBHOC W TOPU3OHTAJIBHOC
NepeMCIIMBAHUC OKCAHUYCCKUX BOA [JIA BbIpABHHUBAHUA TEMIICPATYpbl W COACPKAHUA
KHCJIOpOda B MHUPOBOM OKCAHC. A HazHadeHHE BCTPOBBIX BOJIH HNCPCMCIINBAA O6OFaH_IaTB
KHCJIIOPOAOM BOAY TOJIBKO Ha FJ'Iy6I/IHy HCECKOJIBKO JCCATKOB MCETPOB IOBCPXHOCTU Mopeﬁ )51
OKCaHOB. A .HyHHaﬂ IpuiiiBHass BOJIHA, CCJIA Owu CymeCTBOBaJIa, TO HC ICPCMCIIMBAJIA ObI
OKCAaHNYCCKHE BOIEI. Hpeueccnﬂ BOJOBOPOTOB B KaKoOM TO CTEIEHMU HE JaeT OKe€aHaM 3aujIUTCA.
Ecan napy MUJIJIMapaoB JICT HA34aM, 3emirs JEHCTBUTEIBHO BpalgajIacb 6BICTp€€, TO U INPCUCCCUA
BOJOBOPOTOB Obuia Oojiee 3HAYUTEIBLHOM. MapI/IaHCKaH BIlaavHa H MapI/IaHCKI/IC OCTpOBa,
noJjiarar0 pe3yijibTar ACATCIBbHOCTU IPEUHCCCUU BOAOBOPOTOB, M, KaK IIPABHIIO, Ha Kparo BCCX
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BIAJUH B OKEaHE, pacroJiaraercsi ayra OCTPOBOB, a BOKPYI OCTPOBOB, BpallaeTcs JOBOJILHO
MOIIIHBII BOJOBOPOT. B Tex 30HaX MOpeil U OKeaHOB, I/ie PYHKIHOHUPYIOT MPEIeCCUPYIOIIne
BOJIOBOPOTHI, Y4YaCTKM JHA OBIBAIOT HE 3aWJICHHBIMH, M KaK TMpaBUJIO TaM BEHYyTCS
apxeoJoruyeckue paboThl. A yTBepxkaeHue, uro JIyHHas MpHJIMBHAS BOJHA, MPOTHUPAs JTHO
OK€aHa, He JAaeT JHY 3aWJIThCs, MOJIaraéM HepealbHbIM. A B JEHCTBUTEIBLHOCTH, BCIEACTBUE
MPELECCUU BOJOBOPOTOB, IPOUCXOAUT BEPTUKAIBHOE IEPEMELIEHUE OKEAHUYECKUX BOJ,
Onaroaps 4emMy JTHO OKEaHOB HE 3aUTMBACTCS.

Mecto BOAOBOPOTOB, U aTMOC(EPHBIX IIUKIOHOB M AHTHUIMKIOHOB B HayKe, Ha CTHIKE
OKECAaHOJIOTUM METEOPOJIOTUM U HEOECHOM MeXaHHKH u3yyaromeid rupockonsl. I[loBenenue
aTMOC(EpHBIX  LMKJIOHOB M  AHTULUKIOHOB,  I[OJIaTaéM  aHAJOTMYHBI  MOBEACHUIO
IIPELECCUPYIOIIHNX BOJOBOPOTOB B OKEAHAX.

Kanennapp npuiMBOB M OTJIMBOB, CYLIECTBOBAI 3aJ0JII0 O OTKPBITUS IPUIUBHOU
BOJIHBI, COCTaBJICHHBIH OECCHCTEMHO, KaK COCTaBIAIOT M ceduac.. Kak cymecTtBoBan u
oOBIYHBIN KaneHaapb, 10 Iltonemes, u nocine I[Itonemes, u no Konepuuka, u nocie Konepuuka.
Ha ceropnsimnuii neHs, onupasch Ha JIyHHYIO TEOpHIO NPUIMBOB, MOKHO CIIPOTHO3MPOBATH
BpeMsl NPWIMBOB M OTJIMBOB, HAa MHOTHE TOJAbI BIEpEd, OCOOCHHO TaM, TIJieé BpalaroTCs
IIOCTOSIHHBIE BOJOBOPOTHL. HO HE BO3MOJKHO CIPOTHO3MPOBATh JAJbIIE, YE€M Ha HEAEIIIO,
aMIUIUTYly NPUIMBOB U OTIMBOB, B YCThAX PEK M 3aJIMBOB, KOTOpas 3aBUCUT OT IapaMeTpOB
BOJIOBOPOTOB. A 110 BOJOBOPOTHOM T'MIIOTE3€, MOXKHO CIIPOTHO3UPOBATh aMIUIUTYy IIPUIMBOB U
OTJIMBOB, 1O KOJMYECTBY OCAJKOB BBINMAJaOMuUX HaJ Oacceiinom peku. Korna Jlyna Bucutr Hax
ATIAaHTHUYECKUM OKEaHOM, YaCTeHbKO NMPUIMBHOU rop0, oka3bIBaeTcs rae To B MHauiickoM nim
TuxoM oOKeaHe, YaCTUYHO OTY HECTBIKOBKY, YAA€TCAd CIVIAJUTh I[PUKIAJHBIM YacoM -
UHCTPYMEHTOM IOJATOHKU JIYHHON TEOpUU IPUIMBOB I10J PEAIbHYIO IACHCTBUTEIBLHOCTL. I
BOJIOBOPOTHOM THMOTE3bl, HEOOXOAMMOCTb B NPUKIAJHOM Yace OTHNAJAaeT, U y KaXKIOoro
BOJIOBOPOTA, CBOW KaJlEHIapb IPUIMBOB MU OTIMUBOB. M TOJBKO BOJOBOPOTaMHU MOXKHO
OOBSICHUTB, HAJTMYME MPUIMBHOTO ropOa, Ha MPOTUBOMOIOXHOM cTopone 3emin. 500 et Hazaz,
Korga QopmupoBaiach WAes NPUIMBOB W OTJIMBOB, Y MBICIUTENEH HE OBUIO JOCTATOYHO
TEXHUYECKUX CPEJACTB, YTOOBI IPOBEPUTH 3Ty UACIO0, U O BOJOBOPOTaX M TMPOCKOIAX, HUUETO He
Obuto  u3BecTHO. W cerogHs, »Ta wuAes CBOEH MNPOCTOTOM IPHUBIEKATENBHOCTBIO U
IPaBJIONOI00HOCTHIO, HACTOJIBKO YKOPEHWJIACh B CO3HAHUHU OOIIECTBEHHOCTH U MBICIUTENEH,
4YTO OTKa3aTbcsi OT He€, Oyner Henerko. lanmuield Has3bplBal TEOPUIO TNPHIMBOB M OTIMBOB
JIETKOMBICIIGHHOM, TMEYalbHbIM BO3BpallleHHEM B 00JacTh MHUCTHUECKUX OpegHed, u
NpENnoYrTan 0OBACHITh BpallleHHEM 3eMJIH.

Ha cerogusmHuili JeHb SBJICHHE NPWIMBOB M OTIUBOB OOBSACHIIOT, CTaTHYeCKas,
JUHAMUYecKas, U ''COBpeMEHHas TeOpHs O MPUIMBaX'', HE MHOTOBATO JIU TPU TEOPUi, HA OJIHO
SIBJICHHE TPUPOJIBI, Y OJHOU TEOPHH ropd ABMXKETCs, y APYroi cKaveT, y TpeTbeit Teuer, a JIyHa
cama 1o cebe. CormacHo CraTH4eckoil TeopuM MPUIMBOB M OTIMBOB HbIOTOHA, mMpuiMBHas
BOJIHA JIOJDKHA JBUTAThcs BMecTe ¢ JIyHOMH, cTporo ¢ BOCTOKa Ha 3amaf, coO CKOPOCTHIO OKOJIO
1500 xm/uac. A Jlunamuueckas teopus Jlamnaca, nomyckaeT OTCTaBaHHE U IOBOPOTHI
IPUIMBHOTO Top0Oa, u3-3a TpeHus o AHO okeaHa. Ho kak 0OBACHUTH Te (paKThl, KOT/1a IPUIMBHOM
rop0 Oexut Brnepenu JlyHbl, ¢ OOJBIIMM NpHUKIAAHBIM 4YacoM. W kakum oOpazom JlyHa
YMYApSETCS OJHOBPEMEHHO, M OTTAJKUBATh HPWIMBHYIO BOJIHY, M HPUTATHBATH HPUIMBHOM
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rop0? Ilomarairo cutryanusi HE KOHTpOJUpYeTCs TIpaButanuei JIyHpl U HEOAHOPOJHOCTBHIO
rpaBUTalMOHHOIO MoJid. EcTh U Tpetbst Teopus: "CoBpeMeHHas T€Oopusl MPUINBOB U OTJIMBOB',
KOTOpast JIONMyCKaeT TpaHC(OpManuio TMPWIMBHOW BOJHBI, B MPHJIMBHOE TEUYCHHE, C
nocieayromuM pasBoporoM Ha 180 rpamycoB. OgHO U3 TakMX TEUEHUH, TeYeT U3 ATIIAHTUKH B
benoe mope. Ha cerogusmHuii JeHb CBOMCTBA TMPOCKOIA 0 KOHIIA HE M3Y4YEHBI, U BBIPA3UTH
MaTeMaTHU4eCKH, ABIM)KEHHE BOJOBOpOoTOB B COJIHEUHOH cucTeMme, IoyiaraeM, OyneT KpaiiHe
CIIOKHO. JIyHHBIE TNPHIIMBBI, MaTEMAaTUYECKU BBIpaXEHbI He MNOJHOCTHIO. Cooliraercs, 4To
BbICOTa rop0a COCTaBIJIIET MOJIMETPa, M HH CJIOBAa O KOJMYECTBE IepeMeniaeMoil BOAbBI, U
CpEIHEN CKOPOCTH NPHJIMBHOMN BOJIHBI.

Crostune BOJIHBI M BOJHBI YOWHIIBI, MoOJIaraeM, SIBISIIOTCS PE3YJIbTAaTOM JIEATEIIbHOCTH
BOZOBOPOTOB. [IpHIMBHYIO BOJIHY, ABWXKYIIYIOCS IO OKE€aHy, Ha3bIBAlOT cosuToHoM. [lpu
CTOJIKHOBEHHH COJMTOHA C OEeperoBoil JUHHMEW KOHTHHEHTA, 00pa3yroTCs MPHIKMBHI U OTJIUBHI.
[Ipu CTOJIKHOBEHHH COJIUTOHOB JIBYX COCEIHHUX BOJOBOPOTOB, 0Opa3yercsi BoJHA-yOuiina. ITo
MO’KHO IPOBEPUTH, OPOCHB B BaHHY C BOJOW OJHOBPEMEHHO JIBa KaMHs, IPU CTOJIKHOBEHHUH
COJIMTOHOB, BO3HUKIIAs BOJHA-yOMilla MEHUTCA, W Oojee KpymHas BOJHA, HECKOJIBKO
IPOTACKMBAET MEHee KPYMHYI0 BOJHY. MOXKHO c€037aTh MOJYMETPOBYIO BOJIHY-yOHHILY
anmuTenbHocThi0 0,5 CeKyHA, eciaM /Ba HBIPSUIBIIMKA OJHOBPEMEHHO NPBITHYT B BOJOEM C
BBICOTHl 2 MeTpa, IpPH pacCTOSIHUM MeXIy HuUMH 3 MeTpoB. Ecnm B cTakaH ¢ yaem
OJTHOBPEMEHHO OpOCHUTH JIBa caxapa, U TaM oOpasyeTcs BOJHa-yOuiina. Mexanusm oOpa3oBaHuUs
NPUJIMBHON BOJHBI B PEKax, U BOJH-YOUHI] B OKeaHax aHaJoTu4eH. 1 BbICOTa MPUIIMBHOM BOJIHBI
B pEKe, 3aBUCUT OT CKOPOCTH TE€UEHHUsS BOJbI B peke. MecTo BO3MOKHOTO BOSHUKHOBEHHUS BOJIH-
yOUHI MOKHO MPOTHO3MPOBATH, MO KapTaMm BOJIOBOPOTOB, U COOTBETCTBEHHO IMPOKIIAJbIBAThH
Mapuipytel.  [IpuOnmxkaromytocst — BOJHY-yOMHIly, WJIM  I[yHaMH, MOXHO  YacCTHYHO
HEUTpannu3oBaTh, CO3/1aB CEPHUIO BCTPEUHBIX BOJIH, TOPIEIaMH UM CHapsiiaMu. Ecnu 1Be BOJIHBI
HE CTOJIKHYTCS MeXIy co00#, TO OHHM CBOOOJHO TYIAIOT MO OKeaHy, M HX Ha3bIBAIOT
COJIMTOHaMHU, WM BoiHaMu PoccOu. "Tpu cecTpbl" - 3TO CTOJIKHOBEHHE COJIMTOHA, C TpeMs
IITOPMOBBIMHU BOJIHaMH. Bpamasice Bokpyr 3emunu, JIyHHbIN rop0 nomxkeH Obul Obl Bpe3aTbes B
Conneunslii rop0d, co ckopoctbto 100 km/gac, uTOo moOpoaMio OBl  BOJHY-yOWHI,
(danTacTHuecKOo BBICOTBI W WHMpUHBL. COJMTOHBI, paclpoCTpaHsieMble BOKpYr ce0s
BOJIOBOPOTaMH, CTAJIKUBAsACh C LITOPMOBBIMU BOJIHAMH, CO3AlOT BOJIHY-YOMIIly, U SIBISIOTCA
OCHOBHOM NpUYMHON KpylieHus Kopabmei. M 3Has rpaduk pacnpocTpaHEHUS COJIUTOHOB
BOJIOBOPOTaMH, CIIEyeT COOTBETCTBEHHO BBHIOMPATh BpeMsl, U MApIIPYT MEPEIBUKEHUS B MOPSIX
u okeaHax. LleHTp BoJOBOpoTa mojaraeM Hambosee 0e30MacHBIM MECTOM, YTOOBI MepeXkIaThb
HEMOrojy, U B LIEHTPE BOJOBOPOTA, JKEJIATEIIbHO YCTAaHOBUTH Oyi. B ropHBIX 03epax, 4acCTUYHO
IPOJYyBacMbIX BETPaMH, IOCJIE JUIMTENBHBIX BETPOB, YacTO BO3HUKAIOT IMOJIBOJHBIC WU
Ha/IBOJHBIE BOJIOBOPOTHI, M KaK CIJIEACTBUE 00pa3yloTCsl NMPUIKMBBI U OTJIMBBI, BOJIHBI-YOUMNIIHI,
ceiim (03. baiikain, 03. Bepxnee). I'paBurtanus JIyHbl He OKa3bIBaeT BIUSHHS HA MPUIHMBBHI U
OTJUBBL. AMIUTUTYAa NPUIMBOB M OTJIMBOB 3aBUCUT OT Macchl M CKOpPOCTH BpALICHUS
BOJIOBOPOTOB, OCEBOM M OpPOMTAJIBHONH CKOpPOCTH 3€MJIM, M OT HAaKJIOHA 3KBaTopa 3eMmi,
OTHOCHTEJIBHO OPOUTHI 3eMIIN.
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Annotation: this paper presents impact of geomagnetic fields formed by polarized
electromagnet magnetizing winding which creates a geomagnetic field in magnet core, the
activity of which is described by the parameters of the general magnetic circuit and the
right angled diamagnetic isolated plane with good conductivity positioned on one of the
area of this magnetic circuit in which current flows. The magnetic circuit area seated
close to the right angled plane is made of fine sheet ferromagnetic material, between
planes of which the fine sheets of non-ferromagnetic liners are laid. Besides that, thanks to
the existing structural scheme the right angled plane magnetic circuit impact capability
on electromagnet magnetizing winding and of counteractive force generation in it is
maximally limited. Electromagnet geomagnetic field creates Ampere force in the right
angled plane. The same equivalent and opposite in direction Ampere force in
electromagnet magnetizing winding will not be brought.

Thus, mechanic conception of Newton third law for heterogenic and isotropic mediums
will not be fulfilled for this special case of geomagnetic fields’ interaction.

TpeTI/Iﬁ 3ak0oH HrprotoHa YTBCPKAACT, 4YTO CHJIBI C KOTOPBIMH OBC MATCPUAIILHBIC
TOYKH HCﬁCTByIOT Apyr Ha Jpyra HalpaBJICHBI I10 HpﬂMOﬁ, COEIUHSIONIEH TOYKH, PaBHBIL
o MOAYJIHO W TMPOTHUBOIIOJIOXHBI II0 HAIIPABJICHUIO. KpOMC IIpUHIHUIIa JaIbHOACHCTBUS
HCOGXO,[[I/IMO YTOOBI cpcaa B KOTOpOﬁ MMPpOUCXO AT B3aHMO/JICHCTBUS ObLIa OHHOPOHHOﬁ,
H30Tp0HHOﬁ u CHMMCTpH‘lHOﬁ. OI[HaKO B JCHCTBUTEIHLHOCTH HET MaTCpHUaJIbHbIX TOYCK B
mycTtoTe, nU Cpcaa B KOTOpOf/'I MMpOUCXOIAT B3aHMOJICMCTBHUS HE Bcerjaa YAOBJICTBOPSCT
YKa3aHHbIM BBIIIIC CBOMCTBaM. YT005I MaTCpHaJIbHBIC TOYKH y4aCTBOBAJIn BO
B3aHUMOJICHCTBUH, HeO6XOIII/IMO CHaGI[I/ITL X Maccol H QJICKTPUUCCKUMU  3apsAdaMHU,
KOTOPELIC 6y,Hy'T XapaKTCprUu30BaTh HX OHpeIleJ'IéHHBIMI/I CKAJLIpHBIMU BCJIIMYMHAMMU. Maccoit
m wu 3apsaoM ( . B paMKax MEXaHHYECKOH KOHIICTIIIUHN TPETHETO 3aKOHaA Hrrotona
YKIaAbIBAKOTCA BCC HN3BCCTHBIC B3aHUMOJCHCTBHUS B KJIaCCHUYECKOM MCXAaHUKE u
T'paBUTALITMOHHBIC B3auMoaecTBUdI. Ho MexaHumuyeckas KOHICHIIMS B3aUMOJACHCTBUM HE
MOXKCT TMPCTCHAOBATL HaA OXBAT BCEX HpO}IBJ'IeHI/Iﬁ (I)I/I3I/I‘{CCK01"0 MHpa, TaK KakK
CYH_ICCTBGHHLIﬁ eé Hp06eJ'I COCTOMT B TOM, 4YTO B HeEH Hapsaay € MaTCpUualibHbIMU TCIaMU
OTCYTCTBYCT IIOHATHUC MaTCpHaJIbHBIX TOJIEH, B3aHMOHeﬁ0TBy’[0H.IHX C TCJI1aMU.
MexaHuueckas MOJEIb MaTCpHaJIbHBIX 00BCKTOB — CHCTEMa TOYCK U B3aHMOJICHCTBUS
MCKJY HHMHU MOXKCET [MPUMCHATHBCA TOrdd, KOraa MATCpHUaJIbHOC IOJIC MNEpCHAArOIICe
B3aHMOJICHCTBUE MOXKHO HE Y4YUTBIBATH, 3aMCHAA Cro0 CHUJIOBBIM. O,Z[HaKO 9TO HE€ BCCriaa
MOXET ObITh BBINOJHEHO. Eciau B HpOCTGfIIlIPIX cIrydadax B3aMMOJICHCTBUS MAarHUTHBIX
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[OJICH,  Hampumep  IpU  B3aUMOJECHCTBUM JBYX IIPOBOJHHUKOB II0 KOTOPOM  TEYET
UIEKTPUYECKUN TOK, HAXOIALIUXCS B OJHOPOJHOM M HU30TPOIIHOM Cpele WIM B BaKyyme
3TO YCIOBHE BBIMOJHSAETCS, TO JJs Oojiee CIOXKHBIX CIIy4aeB OHO MOXET H He
BBITIOJTHSATHCSI.

PaccmotpuM citydaid, Korjga HMMEETCs W30JIMPOBAHHBIM IPSMOYTOJIBHBIM ITPOBOJHUK
3, MO KOTOpPOMY TEYET MOCTOSHHBIM TOK Jyp. I[IpOBOJHMK BBIMONHEH M3 JUAMAarHUTHOTO
MaTepuaga ¢ Xopomed mpoBoauMOCThi0. OH HaXOAWTCA B 3a30p€ OJHOTO U3 YYacCTKOB
MarHuTOMpPOBO/IA DJIEKTPOMArHUTA, BIJIOTHYIO MPHJIETaloOIIero K €ro M30JsIUU. BmoTHYyIO
K MPSMOYTOJIBHOMY MPOBOJHHUKY 3 CBEpXY M CHHU3Y MPWIETAIOT JAMAMATHUTHBIC MPOKIAIKU
CIyXamias JJis  yMEHBIIEHUS  pPacCEeMBAaHUS  MAarHUTHOTO TIOJII  MPOXOMSIIEro 4epes
MaTepuan  OPSIMOYTOJIBHOTO TPOBOJHMKA W JUISL OCJA0JICHUS BEIMYMHBI HANPSOKEHHOCTU
€ro MarHuTHOro TmoJsiss . Ha ogHOM W3  y4yacTKOB  MarHMTONpoBoJa 2 HaMOTaHa
HAMarHWYMBaromas oOMOTKa JleKTpoMarauta 1, choyxkam@as aias Cco3AaHus B HEM
MarHuTHOTO ToJs. B 0OMOTKe »diekTpoMarHuta W BHUTKOB M IO HUM TEUYET TOK Jos.
Cuutaem, 4YTO 3a30p MEXK]Iy COMPUKACAIONUMUCS YacTIMH YYaCTKOB MAarHUTOINPOBOJA
AIIEKTPOMATHUTA W HW3OJISIIMH TPSIMOYTOJILHON TJIACTHHBI OTCYTCTBYET.
PaccmoTpuM 0000IIEHHYH0 MArHUTHYIO II€Mb, TJI€ BbIJACICHBI ydyacTkKH: ydactok 1 (Li, S;1)
marautonpoBoja ; yuactok 2 ( Lz, S; ) - marmurompoBona; yuactok 3 ( Lz, Sz ) -
MarHuTONpoBoa ; ydactok 4 (L4, S4), UIMHA KOTOPOTO paBHA TOJIIUHE MPSMOYrOJHLHOTO
npoBogHrKa. OO03HAYNMM CpeIHHME 3HAYEHUS MArHUTHOM WHAYKIUU ¥ HaNpsHKEHHOCTH
MarHUTHOTO TIOJIE Ha OTACIbHBIX Yy4YacTKaxX MAarHUTONPOBOJOB W B MPSIMOYTOJIHHOM
IIPOBOJTHUKE COOTBETCTBEHHO: Ha yuyacTke 1 — Hi u By, Ha ydactke 2 - Hy u By, Ha yuactke 3
- H; u B;; ma yuactke 4 — Hy u By . MarauTHelMH TOJSIMH  paccestHUSI TIpeHeOperaeMm,
MO3TOMY
B1xS; = ByxS; = B3xS3 = ByxS, = ©
[To 3akoHY MONHOTO TOKa JUIsi KOHTYpa CpelHEd CWJIOBOW JHUHHH UMEEM:

HixLi+2HoxLo+2H3XLa+HsxLs =Xl o6

Tak kax H=B/u, T0 ypaBHEeHHe MOXHO 3amucaTh B BUJE:
(leLl + 2xBox L, + ZXngLg)XKllul + BuxL4 /[.12 = 0Xlyg,
rae:
M1 - MAarHUTHAs TPOHUIIAEMOCTh MaTepraia craiu ydacTtkoB 1, 2, 3;
L - MAarHUTHAsI MPOHMIIAEMOCTh MaTepuaia Ha ydacTke 4;
K1 - KOOQHUIIMEHT 3aloJIHeHUsl CTanu Ha ydactke 1, 2, 3;
Si —IIomaAb MOMEePEYHOTro CEeueHUs ydacTka 1,
Sy - IUIOMIaAb TIOTIEPEYHOTO CEUEHHs YydacTka 2;
S3 — oMb TMOMEPEYHOTO CEYEHHs ydacTka 3;
S4 — TIONIAIb TOMEPEYHOTO CEYEHHs ydacTka 4;
B1 — marHuTHas WHAYKIUS Ha y4dacTke 1;
B,- MaruuTHas MHAYKIMA HA Yy4acTke 2,
B3 — MarHuTHas MHAYKIHMS HAa y4acTKe 3;
B4 — MarHuTHas MHAYKIHS B MPSMOYTOJIBHOM IPOBOJHHUKE;
W- 9HUCI0 BUTKOB HAMarHUYMBArOIIe OOMOTKH,
los. - cTa TOKa B HAMAarHWYMBAIOIIEH OOMOTKE.
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OTtcroga MOXHO HAWTH BEIMYMHY MHAYKLIHU ACUCTBYIOIIEH Ha IPSIMOYIOJIBbHBIM MPOBOAHHUK
1

B4 :(OJX|06 - (H1XL1+ZXH2XL2+ZXH3 XL3)XK1) ><[J.z/L4

Cuna Ammepa BO3HHMKAIOIIas MPH TOM B HPSIMOYTOJIBHOM IMpPOBOJHUKE OyHeT paBHA!

. F=BsxIl,XxL, rze:

F - cuna Amnepa B OpsMOYTIOJIbHOM IPOBOJHMKE,

Bs — MarHuTHAs MHAYKIUS B NPSAMOYTOJIBHOM IPOBOJHMKE,
lnp. — cHJIa TOKA B IPAMOYTOJIBHOM IIPOBOJHUKE.
L - miuHa yyacTKa NpSMOYIOJBHOTO IPOBOJHUKA HAXOMSIIErocs B MAarHUTHOM IIOJIE.

IIpsAMOYroipHBIi MPOBOJHUK CaM CO34a€T MArHUTHOE II0JI€, IIOCKOJIBKY II0 HEMY TEUéT
WIEKTPUYECKUN TOK. BekTopsl HanpsKEHHOCTM W MHAYKLUU D3TOrO0 MAarHUTHOTO IIOJIA
OyayT HUMEThb BHJI 3aMKHYTBIX KOHIEHTPHYECKUX OTHOCHUTEIBHO IPOBOJHMKA OBAJIBHBIX
¢uryp. C ynameHueM OT  OPSIMOYTOJBHOTO  MPOBOJHHKA MAarHUTHOE Toje Oyner
UCKa)XaThCsl, U NPUHUMATh BUA BcE Oojiee OTIMYAIOMIMICA OT OBaJbHBIX (QUIYp, MOKa HE
CTAHET 3aMbIKaTbCAd YEpe3 MAarHUTONPOBOJ JJICKTPOMArHUTa Kak II0OKA3aHO HA pPUCYHKE.
Bennunna MarHuTHOM MHAyKIMHM Oyner ompenensithess 3akoHoM buo - Capapa - Jlamnaca,
UMEIOIET0 B CKaJSIpHOH (opme BH:

dB = (uxIxsina)/4nr?, rme:

M — abcosoTHas MarHWTHas NPOHMULIAEMOCTh, B 00IIeM ciyyae e€ cieayeT MOHMMAaTh Kak
TeH30p Mjj . Tak Kak MaTeMaTHYeCKOE BBIPDAKEHHE JJs TOYHOIO ONMCAHUS IOBEICHHS
MarHuTHOTO TIOJII B CYHIECTBYIOIIEH CpEIE  CO3/aBaeMOT0 MPSMOYIOJIbHOM IUIACTUHOMU
UMEeT CJOXHBIH XapakTep, TO MOYKHO BOCIOJb30BATHCA 00Jiee MPOCTHIM BBIPAKEHHUEM IS
onucaHuss ero mnoBeaeHus. Takoil Qopmynoit Oynmer sABHATbCS (opMyna BbIpaXkarolas
3aKOH IIOJIHOTO TOKa!

Hdl =Y

Hupkymsinus BekTOpa HANPSHKEHHOCTH MArHUTHOIO TOJISL MO 3aMKHYTOMY KOHTYPY
paBHa CyMME TOKOB OXBAaThIBAEMBIX A3TUM KOHTYpoM. [loTox MmarHutHOM wuHAYKUUH D,
OIMCHIBAEMBI  BEKTOPOM MArHUTHOM Hampsbk€HHOCcTM H  u BenmumHOM wuHAYKUMH B,
Oyner BbIOMpaTh ce0e MyTh C HAUMEHBIIMMU DJHEPTeTUYECKUMHU TOTEPSIMH TOTEHIMAA,
no3ToMy OyIeT pachpoCTpaHAThCS HE 4Yepe3 BO3AYIIHYIO Cpedy, a uepe3 MarHHUTOIPOBOI
JJIEKTPOMAarHuTa, HE OKa3bIBas BIUSHUS Ha caMy OOMOTKY JJeKTpomarHuta 1,
CJIeIOBAaTEeIbHO B HeW He Bo3HMKaeT cuna Awmmnepa. CpaBHUBas pe3yiabTaThl pPAaCUETOB
BO3MOYKHBIX IIyT€l pPacHpOCTPaHEHMsS BEKTOPA MAarHUTHOW Hamnpsbk€HHOCTH H  MoxHO B
sToM yoOenuthes. [loaToMy cuima Amrmepa BO3HUKAWOMIAsS B NPSIMOYTOJIBHOM TPOBOJHHUKE
OT BO3JICHCTBUS HA HEro sJeKTpoMarHuTa 1 He OyAeT ypaBHOBEUIMBATHCS JAPYrol CHIION
TAaKOM € NPUPOJbI, PABHOM IO MOIYJII U IPOTHUBOIIOJOXKHOM IO HAIpPaBJICHHUIO.

Brion: B HpI/IBe,ZléHHOM cJIydac B3aHMOJEHCTBUS MArHUTHBIX IIOJIEH, CO3JaBaeMbIX
KaTYHIKOﬁ QJICKTpOMArouTa "W MNOpAMOYI'OJIbHBIM IIPOBOJHHUKOM II0 KOTOPOMY TEYET TOK,
MCXAaHUYCCKasAs KOHUCHIUA TPETHETO 3aKOHA HrioToHa HE BBIIOJHACTCS.
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Annotation: The conductivity type inversion processes in Pb;_Sn,Te epitaxial films under
continuous CO; laser radiation with power density below the recrystallization threshold were
investigated. It is supposed that the stable inversion state owes its existense to the formation of
neutral bivacancies of metal and chalcogen.

1. BBenenue

Jis  co3maHuMs aKTUBHBIX 3JEMEHTOB ONTHYECKMX MHTETpalibHBIX CXeM Ha 0ase
MOJIYTIPOBOIHUKOBBIX TBEPIBIX pacTBOPOB Phi4SnyTe HeoOXoauMo H3MEHSATh KOHIIEHTPALUIO
HOCHTENEH 3apsiia B SIHTAKCHATBHBIX CTPYKTypaXx B mmpoknx npegemax ot 10%° em® s
dotozmerexropo 10 10"cM™® it ONTHUECKMX KBAHTOBBIX IeHEPATOPOB. VI3BECTHO, 4TO B
MOHOKpHcTaiiax PbSnTe n-tuna npoBogMMOCTH BO3JCHCTBHE JIa3EPHOTO U3ITyYECHUS C JITHHAMU
BosH 0.694 u 1.0 mxm (3Heprus ¢oToHa Oonblle IIMPHHBI 3alpeeHHoN 30HbI, ho > Eg) npu
IUIOTHOCTH SHEPruM BBIIIE [OPOTa pPEKPUCTAUIM3ALMU TMPUBOJUT K HWHBEPCUU THUIA
IPOBOJMMOCTH, a B MOHOKPUCTAUIAX p-THMA IPOBOJUMOCTU  KOHIEHTPALUs  JBIPOK
yBEJIMUUBaETCs OoJiee ueM Ha nopsiok (1-2).
Onmnako, K  Hepa3pyllalOIlUM  MeToJaM  IpeoOpa3oBaHus  OOBEMHBIX  CBOWCTB
MOJIyIIPOBOIHUKOBBIX KPUCTAJUIOB MOXHO OTHECTH JIa3epHOE BO3ACUCTBUE C SHEprueil KBaHTa
U3JIydeHHs MEHBIIEH MIMPUHBI 3alpellieHHON 30HbI noaynpoBogHuka (ho < Eg), korma mpsiMast
OTHO(OTOHHASI TeHEepaIrs CBOOOIHBIX HOCUTENEH oTcyTcTByeT. Panee (3-6) Obu1o mokasaHo, 4To
JUIS  Pa3UYHBIX IOJIYIPOBOJHHUKOBBIX COCJIMHEHMH NpU BO3JEHCTBUM HH(PAKPACHOTO
Ja3epHOro U3Iy4YeHUs B 00acTi mpo3padyHocTu MaTpuibl kpuctamia (ho < Eg) atomsr npumecu
U cOOCTBEHHBIE KOMIOHEHTHI, TUGGYHAUPYS U3 BKIOUEHUH M MEXKAOY3JIHH, 3aOJHSIIOT Y3JIbl
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METAJUTUYECKON MOAPEIIETKN, U3MEHSSI TP 3TOM KOHLIEHTPALMIO CBOOOIHBIX HOCHUTEIEH TOKa U
UX TIOJIBUYKHOCTb.
2. JKcnepuMeHT

B Hacrosmeli paGoTe  BO3ACHCTBUIO  JIa3epHOTO  M3JIYYCHHS  IOABEPrajuch
JMHUTaKCHANbHBIE TIUIGHKH P-PhogSng,Te , monydyeHHble MeToaoM 'Topsdyeld CTeHKH' Ha
noioxke BaF; ¢ opuenranueii (111). Mcrounuk coctaBa (P gSno2)1.01T€099 CHHTE3MpOBaH U3
Pb(99.9999), Sn(99.9999) u Te(T-B4). Ilepen HayasoM 3MUTAKCUK OOBEM C PEAKIMOHHOM
KaMepoil oTKaumBancs A0 gaBinenus ~ 2-10° Top. Temneparypa momtoxkn cocrapmsina 240°C.
Hctounuk HarpeBaics 1o 550°C, cTeHka MMena TemIepaTypy Ha JecsTh I'paJyCoOB BBIIIE.
JIOTIOTHUTEINIBHBIA MCTOYHUK TeJUTypa ObUI BBEJICH JUIS HM3MEHEHUS KOHLEHTPALMH JBIPOK B
oOpasiax.

Hccnenyemble SNUTaKCHANIbHbIE CJIOU MPEICTABIISUTN COO0M KBapaThl CO CTOPOHOH 5 MM,
toymuHa 1mieHOK 10+40 mxM. JlazepHbId «OTXKUI» 3MUTAKCHAJBHBIX IUICHOK OCYILECTBIISIICS B
BaKyyMHPOBaHHOI Kamepe Npu KOMHAaTHOM Temneparype. s oOixyuenus ucnonbzoBaics COo-
7asep, paboTalOIMil B HEMPEPHIBHOM pEXUME, JJIMHA BOJHBI u3nydyeHus A = 10,6 MxMm.
Temmneparypa IUIEHOK KOHTPOJIMpOBaJach B mpoliecce o0aydeHus u He npesbimana T < 400K.
[11OTHOCTH MOIIHOCTH M3Iy4YEHUS MEHbIIE IMOpora peKpUcTaIM3anuu. Bpems ob6mydeHus
oOpazuoB 20 MUHYT Ais KaXJ0H IUIOTHOCTH MOIIHOCTH JIa3€pHOTO HU3JIYYEHHUs, KOTOpas
u3Mmepsiercst mpubopom MKT — 1M. Bo Bcex ciydasix mMpHHA 3alpeIieHHOM 30HbI 00TydaeMbIX
wieHok Eq = (0.21+0.22) »B ynosnerBopstiia ycnoBuio ho <Eg Illupuna 3anperieHHOM
ompedeislach IO Kpar  IOIVIOWIEHWs Ha  YpPOBHE O ~10° o’ HccnenoBanus
JIEKTPONPOBOAHOCTH, IOCTOSSHHOM XoOJIIa, IOABMXKHOCTH HOCHUTENIEH 3apsAla yKa3aHHBIX
o0pa3loB MpOBOAMIUCH B TemmeparypHoMm wuHTepBasnie /7-400K. Ilpu cxanupoBanuu
TEMIIepPaTyphl, Pa3orpeB 0Opa3IOB OCYIIECTBIUICS co ckopocTsmu no 10 °/mun. M3mepenue
TeMIepaTypbl 00pa3loB M3MEpsUIOCh C TIOMOIIbIO KaaMOpOBaHHOW TepMOMmapbl Melb-
KOHCTaHTaH.

Usmepenns s¢pdexra Xomwra (Ry) u 37I€KTPONPOBOIHOCTH OCYLIECTBIBLIIOCHh METOIOM
Ban-nep-Ilay (7,8). Muaykiuss MarHUTHOTO TIOJISE B 3a30p€ MarHWTa M3MEpsUiach C MOMOIIBIO
npubopa I111-8 u cocraBuna B=0,415 Ta.

3. Pe3yabTaThbl 3KCIIEpUMEHTA

Bce BbIpalcHHbIC TUIEHKM UMENIN P-TUI IPOBOJAMMOCTH U 3€PKAIIbHYIO IIOBEPXHOCTb. B
tabmuie 1 mpuBeneHbl HCXOAHBIE 3JEKTpodu3nyeckue mnapamerpsl oOpasuoB npu T=80K wu
mypuHa 3anpenieHHoi 30ub1 mpu T=300K.

Tabmuma 1.
OnekTpoduznyueckue napamerpsl 00pasuos npu T=80K
W mupuHa 3amnperienHoi 3oubl mpu T=300K
Homep | Konuenrpauus | OnekrponpoBoaHOCTh, | [loaBMKHOCTS, [Hupuna Cocras,
oOpasiia JBIPOK, RS emTOm? em?Blct 3anpeleHHON X
30HHI, PB
1 1,33-10" 347 1,62-10° 0,212 0,186
2 2,91-10" 518 1,11-10° 0,221 0,169
3 5,83-10" 926 0,99-10° 0,217 0,177
4 1,36-10™ 2445 0,97-10° 0,213 0,184
5 7,00-10"° 6830 0,61-10° 0,215 0,182
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Ha puc. 1 npuBenens! 3aBucMMOCTH Kod(p¢uumenta Xomia R oT Temmeparypsl B HHTEpBaie
T=77+400 K s cepun UCXOHBIX 0O0PA3LOB C PA3IMYHON KOHIIEHTpAIMEH AbIPOK. 3aBUCUMOCTD
XOJUJIOBCKOW TMOJBMXHOCTH [ OT KoHueHTpauuu Jsipok npu 300 K ganma nHa puc. 2.
®dyukimonanbhbie 3aBucuMoctd R(T) u U(T) mis Bcex rccaeI0BaHHBIX 00pa3IioB COOTBETCTBYIOT
U3BECTHBIM KCIIEPUMEHTAILHBIM JIaHHBIM.
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Puc.2. 3aBUCHMOCTD MOJIBMYKHOCTH (1 HOCHTEINEH 3apsijia OT KOHIICHTPAIMHU JBIPOK P 10
oOyuenus (1) u 3nekTpoHOB N Tocie oOmyueHus (2).

B tabnuie 2. mpuBeneHb! EKTPOYU3NYECKHE XapAKTEPUCTHKHU TUIEHOK Pb14Sn,Te,
moABeprayThIX 00mydeHno CO2-mazepom.
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Tabnuma 2.
DnexTpodu3nyeckue napamerpbl mwi€HoK PD1.xSn Te moaBeprHyThIX BO3ICHCTBUIO M3IYYCHHS

CO,-nazepa
Ne Jlo oOmyueHus [Tocne obmydenus
obpa3 Tun Konuentpan | [ToasuwxnHoc Tun Kounuentpan | [Togsuxknoc
na IIPOBOJUMOC us Tb IIpU /7 | IPOBOJUMOC us Tb Tipu 77
TH "Hocureael, | K, em?Ble TH "Hocurenen, | K, em?Ble
M’ nupu /7 ! M’ !
K npu /7K
1 p 1,33-10" 16200 n 1,8-10% 59305
4 p 1,36-10™ 9700 n 2,5:10° 16170
5 p 7-10% 6100 n 3,3-10° 12280

Hyx#no otmeruts, uto UK o6iydenue miaenok PbSnTe, HezaBucumo ot conepkanus Te,

INPUBOANUT K YMEHBIIECHUIO KOHLIEHTPAIMH CBOOOIHBIX IBIPOK U MOCIENYIOUIeH WHBEPCUU THIIA
npoBogUMOCTH. OJHOBPEMEHHO YBENWYMIAch MOJBMKHOCTH HOCHUTENEH 3apsina, HalpuMep, B
mterkn Nel [oIBHKHOCTB SIEKTPOHOB gocTrria ~ 5,9-10%cm?/B-c
Ha puc. 3 npuBeaeHsl TemiiepaTypHble 3aBUCUMOCTH Kod(h¢dummenta Xoina Uil IUIGHKH C
HanOOoJIbIIEH KOHIICHTPALUeH IBIPOK (p =7 * 10" em™®) mocie BosaeiicTBHs JIA3€PHOTO U3TYy4CHUS
pasnmuuHON MIOTHOCTH MouiHocTH. C  BO3pacTaHWeM IUIOTHOCTH MOIIMHOCTH — M3Ty4EHHS
KOHIICHTpAIHsI AbIPOK yMeHbiaeTcs (kpubie 1-4), mpu momtHocTH Pin~ 30 Br/cm? HaOIroMaeTcs
uHBepcusi THUma mnpoBoguMoctd (puc. 3, kpuBas .5).  VHBepcHOE COCTOSHHE SIBISIETCS
CTaOMJIBHBIM JI0 KOMHATHBIX TEMIIEpaTyp.
JlazepHO CTUMYyIHpPOBAHHOE MPEOOpa3OBaHUE AMEKTPOPUINYECKUX CBOUCTB MMEET OOBEMHBIN
XapakTep, O 4YeM CBUAETENILCTBYET YBEIMUEHUE ONTHUECKOTO Mporyckanus mieHku Neb ¢ 2% 1o
20% mno mepe Bo3pacTaHHs IUIOTHOCTH MOIIHOCTH JIa3€pHOTO H3Iy4eHus (M BO3pacTaHus
KOJIN4ECTBa 00IydeHui1). DTOT (haKT KOPPEIUPYET C Pe3ysibTaTaMH 10 MCCIeA0BaHUAM ddderTa
Xoima. O6e 3aKOHOMEPHOCTH CBUAETENILCTBYIOT O MOJIydEHHH 00Jiee COBEpIICHHOW CTPYKTYpe
IUICHOK.

78
Www.auris-verlaq.de Eastern European Scientific Journal




o
o
0000000 &
4 ©%00 o
00 o
A %
o
3 o
& IR vevy¥r v, Yvyy v“""gv
A v
~ o,
§ A o
- A Ov
& - A
2z " °
A [+]
4 Attit
++++++++AA++++-I-++++ +447F a®e to
A *e%e” °
1F fpenoee® [
ee?®
... e® e AA
A
Af A
I N N SR R S
100 180 &60 Jod %20
T.K

Puc.3. Temneparypras 3aBHCUMOCTh Kod(dunmenta Xoia  SMUTAKCUATHHOW TUICHKH
. _ 8. 3
PbogSng,Te ¢ xonmentpareit apipok P=7-10"cm”. 1-5 COOTBETCTBYIOT MOCJICIOBATEIHHO

BO3paCTarOUM IJIOTHOCTAM MOIIHOCTH U3JTyYCHUS.

W3menenne kod¢pduimenta Xosuia 3Toro odOpasna Npud M3MEHEHHWH IUIOTHOCTH MOITHOCTH

u3nydeHust npu temneparypax 297 u 77 K nokaszano Ha puc. 4.
a

o

Puc.4. 3aBucumocth k03¢ duimenta Xoia snuTakcuaibHon tieHKH PhygSng,Te ¢ koHmeHTparmei
1pIpoK abIpok p=7-10"%cm™ ot mrotHOCTH MOMIHOCTH M3MydeHns npu 297 (a) u 77K (b).
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IIpu momHOcTH M3imydeHus: P < Py TaroKe BO3HUKAIOT MHBEPCHBIE COCTOSHUs, HO OHHU
HEYCTOWYMBBI. PenakcalniMoHHbBIE MPOIECChl BO3BPAIIAlOT 00pas3el] B COCTOSHUE C JBIPOYHOM
npoBoMMOCTBIO depe3 240-+2604, yro HabmromaeTcsi Kak MpU KOMHATHBIX, TaK U IPU a30THBIX
temneparypax. JlonmogHurenbHOoe OOJIydyeHHE MO3BOJSET MOJYYUTh CTAOMIbHBIE HMHBEPCHBIC
COCTOSIHUS.

4. O0cyxneHue pe3yJbTaTOB

Kak ormeuanock B padore (9), kpuctamuisl TBepAbIX pacTBopoB Pbi(Sn,Te, momydennsie u3
CTEXHMOMETPHUECKUX PACILIABOB, XapaKTEPU3YIOTCS 3HAUMTEIbHBIMU KOHLIGHTPALUAMH J1e(pEeKToB —
BaKaHCUI MeTaUla M BAKAHCHH XaJIbKOTeHa, KOTOPbIE SIBIISIOTCS SMEKTPUYECKH aKTUBHBIMH. Kpome
TOrO, BCJIEACTBUE KOHIICHTPAIIMOHHOTO MEepeoxIIaXaeHus KprucTawibl Pbi.Sn,Te xapakrepusyrorcs
HaJIMYMeM o0JacTel, 00OraleHHbIX METaUIOM M TEJUIypOM BHE 3aBUCHMOCTH OT COJIEp)KaHUs
komroHeHT B paciuiase (10,11). [lo-BimmMoMy, TIpy ONpeIeNIeHHbBIX YCIIOBUSX BBIPAILIMBAHUS 00JIACTH,
o0oraleHHble METAUIOM U TEUIypOM, MOIYT CYIIECTBOBaTbh M B OSIHMTAKCHAJIBHBIX IUICHKAX,
BBIPAILICHHBIX METOZIOM Topstuell cteHku. Juddy3us aTomMoB Meramia U3 Takux oOnacTteid MOXKET
NPUBOANTD K U3MEHEHMIO THIIA MPOBOJAMMOCTH C JBIPOYHOIO HA 3JEKTPOHHBIHM, TaK KaK aTOMBI
MeTaula, 3aloJiHss BaKaHCHMHM B METAUIMYECKOM MOJpElIeTKE, JUKBUIUPYIOT MPU 3TOM IO JIBE
JIBIPKU OT KaXK/10M BakaHCUM. B To ke BpeMs, HaX0/sIChb B MEXI0Y3JIMH, HOHBI MeTaljIa SBISIOTCS
OJIHOKPATHO 3apsDkeHHbIMU JoHOpamu (12). Takoil mpoiiecc MMeeT MeCTO MPH TEPMHYECKOM
omkure kpucrtawioB PbTe p-tuna mpoBoaumocT B HelTpansHO# atMocdepe npu 7 = 400°C,
IpU KOTOPOM IOJydeHa MHBEPCHsI THIA MPOBOJUMOCTH 0€3 MCIIOJIB30BaHMS JIETMPYIOLIMX
npuMeceil 1 U30bITKa MMapoB METAJUINIECKUX KOMITOHEHTOB (11).

Kak mokaszano B paborax (3-6,13,14), addekT oT BO3ACHCTBHSI JTa3epHBIM H3ITydCHHEM
npu ycnoBuu Aiw < Eg He cBsI3aH C TEPMHUYECKUM OTXKHUIOM, a OOYCIOBJIEH MHOTIO(OTOHHBIM
BO30Y)XKJICHHEM MEXYy3elbHbIX aTOMOB B CHJIBHOM 3yieKTpoMarHuTHoM mone CO,-nasepa B
00J1aCTSIX MCKAKEHUS PEUISTKH CKOIUIEHUSMHU aTOMOB M Mocieayromeil ux quddysueit u3 Takux
oOnacreii. Paciag MukpooOiacrei, 000raneHHbIX METATIMYECKUMH KOMIIOHEHTaMH, MTPUBOJAUT
K M3MEHEHHMIO THIA MPOBOJMMOCTH 00pasla, Ipu 3TOM BO3pACTaeT MOABMXKHOCTH HOCHUTEJEH
(puc. 2). B To ke Bpems HalMM4Me 3aBUCUMOCTH WHBEPCHU THIIA TIPOBOJUMOCTH OT MOIIHOCTH
U3IYYCHUS! CBUJETENBCTBYET O TOM, YTO HMEET MECTO COBMECTHOE JEHCTBHE TEIUIOBOIO
spdexta M MHOro(oTOHHOro BO30OYXkaeHus. Ilpu onpeneneHHOM 3HAYEHUH MOIIHOCTH
JOCTUTAETCSl TEMIIEpaTypa, KOTOopas B COUETAaHUU ¢ MHOTO(OTOHHBIM BO30Y>KACHHUEM NPHUBOIUT
K MHBEPCUHU THUIA NMPOBOJUMOCTH. B 3TOM cilyyae MHBEPCHOHHOE COCTOSHUE HEYCTOMYMBO U
COIIPOBOKJAETCS PEJIAKCALIMOHHBIM TPOLIECCOM, KOTOPBIA BO3BpaIaeT oOpaszel] K IAbIPOYHOMY
TUIy NpoBoauMocTH. KoHIIeHTpalus 3JIeKTPOHOB B T€YEHHE HECKOJIBKUX CYTOK YMEHBIIIAETCs,
3aTe€M IOCJe PEMHBEPCUU THUMA TMPOBOAMMOCTH BO3BpalllaeTcs K 3HAYEHUIO, ONHU3KOMY K
UCXO/IHOMY. PenakcaliioHHbIE POLIECCHl MOTYT OBITh CBSI3aHBI C BO3BPAILEHUEM B MOJIPELIETKY
XaJbKoreHa aToMOB Te, KOTOpble OKa3aJuChb B MEXKJOY3JIUU B PE3yJIbTaTe MHOTO(GOTOHHOIO
B030yxaeHus. Ilpu mocienyrommx oO0JydyeHHsSX 4acTh aroMoB Te BBIXOAWUT U3 obOpasua B
BaKyyM M 3JI€KTPOHHBIH THII IPOBOJAUMOCTH CTAHOBUTCS CTAOMIIbHBIM.

Ha B03MOXHOCTb MHOTO()OTOHHOTO BO30YXKIACHHUS aTOMOB YKa3bIBalOT METaCTaOUJIbHbIE
COCTOSIHUSI, KOTOpbI€ BO3HMKAIOT HPU PA3IUYHBIX IUIOTHOCTAX MOIIHOCTH OOJIydeHUs.
Bo3MoxHO, 4TO cTaOWiIbHOE HMHBEPCHOE COCTOSIHME CBSI3aHO C 0Opa3oBaHHMEM HEHTpalIbHBIX
OMBaKaHCUI U XaJIbKOT€Ha, KOTOPbIE pa3pyLAOTCs MPU TEMIIEPATypax BbIIIE KOMHATHOM.

80
Www.auris-verlaq.de Eastern European Scientific Journal




References:

1.

2.

3.

10.

11.
12.
13.

14.

Tovstyuk KD, Plyatsko SV, Orletsky VB. etc. Ukrainian Physical Journal, 1976, t. 21;
531.

Gorin EA, Berezhnaya IA, Generalova DA, Yemelin SN, Janko GI. Phiz. Tekh.
Poluprovodn, Leningrad, 1982, t. 16; 1687.

Plyatsko SV, Gromova YuS, Kadyshev SK, Klimov AA. Conversion of own and impurity
defects in lead selenide and solid solutions thereof by laser radiation: Phiz. Tekh.
Poluprovodn, St. Petersburg, 1994, t. 28, No. 1; 138-143.

Grekov YuB, Shlyakhov AT, Semikolenova NA. Inversion of the conduction type of
epitaxial films of PbSnTe solid solutions under the influence of laser irradiation at
subthreshold power: Phiz. Tekh. Poluprovodn, St. Petersburg, 1997, v.31, A2 8: 990-992,
(Semiconductors 1997, 31 (8): 844-846).

Plyatsko SV. Generation of bulk defects in some semiconductors by laser radiation in the
transparency region of the crystal: Phiz. Tekh. Poluprovodn, St. Petersburg, 2000, v. 34,
M 9; 1046-1052 (Semiconductors 2000, v.34, A29; 1004-1010)

Plyatsko SV. Migration of point defects in A" BY' compounds in the laser wave field:
Phiz. Tekh. Poluprovodn, St. Petersburg, 2002, v. 36, N2 6, p.666-673, (Semiconductors
2002. m.36,Mv6; 629-636)

Kuchis EV. Galvanomagnetic effects and methods of their research. Moscow, Radio and
communication, 1990; 264.

Grekov YB, Shlyakhov AT. Method of measuring the temperature dependency of the
electrical parameters of semiconductors: A.S. 1405638 the USSR.

Kaidanov VI, Ravich Yul. Deep and resonance states in semiconductors of type A" B"":
Usp.Phiz.Naur, 1985, v145, Ne1; 51-86.

Dedegkayev TG, Moshnikov VA, Chesnokova DB, Yaskov DA. Research of inclusions of
metallic character in solid solutions of lead telluride-tin telluride, grown from the melt:
Letters in Journal of Experimental and Theoretical Physics, 1980, t. 6, No. 1; 1030-1033.
Breschi A, Camansi V, Fano J. Cryst. Growth, 1982, V.58, V2; 399-408

H.Heinrich. Lect. Not. Phys. 1979, Ne133; 407-426.

Gromovoy YuS, Korovina LA, Plyatsko SV, Sizov FF, Darchuk SD, Belokon SA. The
manifestation of donor nature of impurities in single crystals PbTe: Tl on the influence of
laser radiation: Phiz. Tekh. Poluprovodn, Leningrad, 1990, t. 24, No. 5; 250-253.
Plyatsko SV, Rashkovetskyi LV. New acceptor centers of the background impurities in p-
Cd ZnTe: Phiz. Tekh. Poluprovodn, St. Petersburg, 2013. v.47, AMNe7; 890-898,
(Semiconductors, 2013, v.47, Ne7; 899-907)

DOI 10.12851/EESJ201503C02ART04

Alexander T.Shlyakhov,
ScD, associate professor;

Alfiya G. Shlyakhova,
ScD, an associate professor,
Almetyevsk State Oil Institute

Influence of Alloying on Electrophysical Properties GaAs:Te

81

Www.auris-verlaq.de Eastern European Scientific Journal




Key words: GaAs: Te, the influence of doping, concentration, compensation, mobility,
photoluminescence, temperature, impurity complexes, vacancies Vga and Vas, scattering, non-
monotonic dependence.

Annotation: Presents research results of electrophysical and luminescent properties of single
crystals of GaAs doped with Te to a concentration of charge carriers n=10""-7.10"%cx >,
Obtained nonmonotonic concentration dependence of the degree of compensation, the intensities
of the impurity and the "boundary™ of the bands of the recombination radiation, scattering of
free charge carriers. The data obtained are interpreted as the result of the influence of the
dopant redistribution vacancies in sublattices of the crystal, resulting in at n~2-10"® ¢ to a
change in the structural ensemble of impurity defects.

1 Beenenne

B pabote (1) ycTaHOBIIEHO, YTO JIFOMHHECIICHTHBIC XapaKTEPUCTHKH apCeHUA TajlTUs
OTIPE/ICISIIOTCA HE TOJBKO aOCOMIOTHBIMH 3HAYEHUSMHU KOHLEHTPALMU JICTHPYIOIIEeH MpUMECH,
HO M CTeNeHblo KoMmmeHcaruu. [loaTomy u3ydeHHe 371eKTPO(U3NYECKUX CBOWCTB MO3BOJHT
YCTaHOBHUTH POJIb COOCTBEHHBIX TOUYCUHBIX CTPYKTYpHBIX aedekroB (CTCJ]) B mexaHusme
KOMIICHCAIIUH U €€ B3aUMOCBS3b C 3((EKTUBHOCTHIO JIIOMUHECIICHIIUH.

2 MeToanKa 3KCIiepuMeHTa

HccnenoBanuck MoHOKpucTamisl GaAs:Te, BbIpallieHHbIE METOAOM YOoXpalabCKOro u3
pacriaBa CTEXHOMETPHYECKOTO COCTaBa, ¢ KoHueHTpammeil Nn=1,7-10'"-7-10"cm®. O6pasis:
BBIpE3JIMCh M3  PasHbIX CIUTKOB, BBIPALICHHBIX IO €JUHOM  TexHojoruu. Ha
CBEXKETIOJUPOBAHHYIO IMOBEPXHOCTh MOHOKPHCTAIJIOB C IOMOUIbIO HHIMS IPUIIAUBAIUCH
KOHTAKTHbIE€ MEJHBIE MPOBOJHHMKH, COOJIIOJasi yCIOBHE CHUMMETPUYHOCTH. 3aTeM KOHTAKThI
noJiBeprajuch (HopMOBKE UMIYJIbCaMHM TOKa Npu HampspkeHuu 250 B Ha KOHLAX paspsiiHUKA.
[TosmydeHHbIE KOHTAKTHI OBTM OMHYHBIMU M 00JaJajld MajlbiM CONPOTUBJIEHHEM. OMUYHOCTD
KOHTAKTOB NPOBEPSUTUCh HA MpUOOpe-uchbITaTene P-N-mepexogoB 1Mo OOBIYHONH METOAMKE HpU
temnepatype 7 7K.

HccnenoBanust 37E€KTPONIPOBOJIHOCTH, IMOCTOSHHON XoJUla, MOABMKHOCTH HOCHUTENEH
3apsijia yKa3aHHbIX 00pa3lioB MPOBOAMIMCH B TemriepatypHoM uHTepBaie 7 7-400K. M3mepenus
apderra Xomna (Ry) u 3mexkTponpoBoHOCTH (G) ocyiecTBIsUIOCH MeToaoM Ban-nep-Ilay (2,3)
Ha oOpasiax pazmepamu /X7 MM u tonmuHoi d=150+200 Mxm. MHIyKIMS MarHUTHOTO TIOJIS B
3a30pe MarHuTa u3Mepsuiachk ¢ nomorsko npudopa 111-8 u cocrasuna B=0,415 T
[Tpumensiemast cxemMa CTaOMIM3alMM W YIPaABICHUS TeMmIeparypoil olecreuuBana JioOon
BHIGPAHHBII TemiepaTypHbIii mar, Hanpumep, AT=0,1° mpu ero crabursroctn * 0,1% . Ipu

CKaHMPOBAHHH TEMIIEPATYPHI, Pa3orpeB 0OpasLOB OCYIIECTRISUICA O cKopocTsivu 10 10%/muH.
W3mepenue temnepaTypbl 00pa3loB OCYIIECTBIISUIOCH C TOMOIIBIO KaTHOPOBAHHOM TEpMOTIaphl
Me/lb- KOHCTAHTaH.

DJeKTpUUYECKUE apaMeTphl MaTepraa pacCUUTHIBAIIUCH IO CIEIYIOMUM (hopmynam:

_Yud Uy, (+B) +U,  (-B)
"B T 2
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6,25-10"
n=———

RH

_ ﬂd R12,34 + R23,41 R12,34
p="— f

In 2 2 R23,41

1

o=—

o,

u=R,-oc

rae Ry — mocrosHHas Xosma, N - KOHUEHTpAIUs HOCUTENEH 3ap;ma,CM'3, U, -X0J10BCKOE

HamnpsDKeHHWe, M3MepsieMoe MeXAy KOHTakTamMu 2,4 TpH MpONMyCKaHMM TokKa Ji3 uepes
HECMEXKHbIE KOHTAKTHI 1,3, mpu JABYX MPOTHUBOMONOKHBIX HANPSIKEHUSAX MAruTHOTO IOJIS, P —
yIIeIbHOE COINPOTHBIICHUE, G — YyIelIbHAas MPOBOAUMOCTb, U — XOJUIOBCKAs I1OJBHIKHOCTB,
Ri234=Us4/J12 — compoTuBiieHHE, TO €CTh Riz34 SBISETCS OTHOLICHHEM HAINPSDKEHUS,
U3MEPSIEMOT0 MEXIy KOHTaKTaMu 3, 4, K TOKY, MPOTEKAIOIIEMY MEXIY CMEKHBIMA KOHTAaKTaMH
1,2. Ananoruuno Ra341=Ug1/J23. @ynkius f (Ri2.34/ Ra341) yuuThIBaeT pacnoyioxeHuss KOHTAKTOB
(2). PaznenbHOE ompeneneHHe KOHIGHTPAIMKA JOHOPHBIX M aKLENTOPHBIX LIEHTPOB (CTereHH
KOMIICHCALlMK) TPOBOJMWIIM II0 JUarpamMmaM, IIOCTPOCHHBIM Ha OcHOBe Qopmyn bpykca-
Xeppunra (4). Jlnsg BBINONHEHHS TaKOro aHaiuM3a OBUIM HUCIIOJIB30BAHBI  PE3YJbTAThI
OIIpEJeTICHUs] XOJUIOBCKOM KOHIEeHTpauuu Hocutened 3apsga (XKH3) u moaBmwkHOCTH TpU
temnepatype 7 7K.
3 DKcnepuMeHTA/IbHbIE Pe3YJIbTATHI M 00CY:KIeHHe

Ha »stom »stame wuccnenoBanus CTCJI B monokpuctaiiax GaAs: Te  usmepsiu
XOJUIOBCKYIO KOHIIEHTpaIuto Hocutenen 3apsaa (XKH3) u ux moaBMKHOCTh B TEMIIEPATYPHOM
unrepBane 77 — 400 K. Pe3ynbraTsl u3amepenuii npu aByx temneparypax komuatHoi T=300 K u
Temneparype xkujakoro asora T=77 K npueaensl B Tabnuie. [loyb3ysich TEOpEeTHUECKUMHU
3aBUCUMOCTSIMH [1(N) TI0 KOHLIEHTPAIMK U COOTBETCTBYIOIIEH MOIBMKHOCTH 3JIEKTPOHOB TIpH 77
K 6b110 Haiineno, uto crenens komneHcannd K=Na/Njy B aTux kpucramiax usmensercs ot 0.65
no 0.25 mpu yBenMuYeHMM YpPOBHS JIeTMpOBaHMA. J[aHHBIE Takoro aHajau3a, OTPAKAIOIIETO
CTeNeHb KOMIIEHCALIUM MaTepuaia MpHU Pa3IMdHOM YPOBHE JOHOPHOW JIETHPYIOLIEH MpUMecH
npuBeaeHs! Ha puc.l.
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Pucynox 1. 3aBucumocts k03durmenra komnencanuu K = Na/Np kpucramios GaAs: Te npu
77K 0T KOHIEHTpAIMK CBOOOTHBIX HOCHUTEINEH 3apsia.
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Tabmuma. XomnoBckas KoHIeHTpauus Hocutened 3apsga (XKH3), yaenpHOe cONMpOTHBICHME, IMOJBWKHOCTh, KOHLEHTPALMH JOHOPHBIX H

1 .
aKIICTITOPHBIX LIEHTPOB™) B MOHOKpHcTauiax GaAs : Te, BhIpaleHHbIX MeToI0M YoXpallbcKoro u3-moj (iroca

VY nenvHOE [ToaBKHOCTS U,
Ne XKH3 n,cm™ COIIPOTHUBJICHUE P, cm’? Kospdunment Konnenrpauus Konuenrparts
KpHCTaJlIa OM cMm B.c komneHcanuu K | 1oHOpOB ND,CM'3 aKEeHTOgOB
T=77K | T=300K |T=77K |T=300K |T=77K |T=300K AN

1 1,7-10% 1,8:10" | 15,6:10° | 13,2:10° 2350 2630 0,65 4,9-10" 3,2:10"

2 2,2-10" 2,310 | 11,2:10° | 9,2:10° 2540 2960 0,6 5,5-10" 3,3-10"

3 4,2-10" 4,3-10" 5,5-10” 4,8-10” 2730 3040 0,5 8,4-10" 4,2-10"
47 5,2-10" 5,3-10" 4,3-107 3,9-107 2770 3000 0,45 9,5-10" 4,3-10"

5 9,7-10" 9,7-10" 2,2:10° 2,2:10° 2920 2910 0,35 1,49-10™ 5,2-10"
6 1,5:10% 1,5-10% 1,6:10° 1,7-10° 2640 2510 0,3 2,1-10° 6,4-10"

7 1,8:10% 1,9-10® | 1,35:10° | 1,31-10° 2600 2520 0,25 2,4-10" 610"
g8°) 3,0-10% 3,1-10° | 0,87-10° | 0,73-10° 2520 2230 0,2 4-10% 1-10%
92 3,8:10™ 3,9-10® | 0,65:10° | 0,72-10° 2410 2180 0,25 4,8-10° 1-10%
10 4,9-10" 51-10® | 0,60-10° | 0,63-10° 2180 1960 0,25 6,5-10™ 1,6:10™
117 7,0-10° 7,010 | 04510° | 0,52-10° 2000 1740 0,3 1-10% 3-10™°

k)

pasacsbHOC OIPCACIICHUC KOHICHTPAUMKW JOHOPHBIX W AKICIITOPHBIX

pesyabTaThl onpenenenus XKH3 u nogsmxHOcTH nipu Temnepatype /7K.
nposenenbl n3mepenus U(T) B quanasone temmeparyp 77+400 K.
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3aBHCHMOCTH OTHOIICHUS HHTEHCUBHOCTEH akuenTopHoit (E1, E2) u noHOpHOI (KKpacBoii») TUHUH
doromomunectieHiuu npu 77 K oT KoHIeHTpaluu cBOOOIHBIX HocuTenel 3apsaa (puc.2) (1) tak
K€ XapaKTepU3yeT CTCNEeHb KOMIICHCAIMM Marepuaia. lmeercs BO3MOXHOCTh COTIOCTaBHTH
JAHHBIC TaJIbBAHOMATHUTHBIX H  (DOTOJIOMHHECIICHTHBIX M3MEPCHHI W3MEHEHHS CTCICHU
KOMIICHCAI[UHU apCEHUA TaJUTUsl OT YPOBHS JICTHPOBAHUSI.

i

| | 1 1

g

L1l .

0 M -

Pucynox 2. 3aBUCHMMOCTh OTHONICHHS HWHTCHCUBHOCTel aknentopuoit (Ei,E;) u  monopHoi
(«xpaeBoit») ¢oromomunecueHiu la/lp kpucramior GaAs: Te mpu 77 K oT KOHIGHTpanuu
CBOOOJHBIX HOCHUTENEH 3apsia.

[eiictBuTensHO, pexkoMOuHaimonHble cBoiicTBa GaAs : Te B amama3oHe KOHIEHTpaLUi
nocureneii 1017-10" cm OIIPENEIAIOTCS HAIMYMEM B KPUCTAJLIE BAKAHCUM TaJUIds U KOMIUIEKCOB C
ux yuactueM (Vea TeAs)Z', - OTBETCTBEHHBIX 3a mosiocy Ei(puc.3), npu 3ToM HaOMI01aeTCs CUITbHAS
komnencanust Matepuana (K=0,6). IIpu n=2-10"® cm™ mpoucxonut cmemenne cocrasa CTCJl B
CTOpPOHY YBEIMUYEHHS KOHIIEHTPALMM BAKAHCUH MBINIbSAKA, KOTOphle N'- GaAS, B CHIy CBOETO
JIOHOPHOTO XapakTepa, MOJHOCTHIO aCCOIMMPOBAHBI C aTOMaMU JIETHPYIOIIEH HpumMecH, oOpa3ys
HOBBIH akuenTopHblid KOMIUIEKC (Vga Teas Vas) - OTBETCTBEHHBIN 3a mosiocy E; (puc.3), npu stom
YBEJIMYUBACTCS IEKTPUYECKAass aKTUBHOCTH JOHOPHOH MPUMECH M CTENEHb KOMIICHCAIIUU UMEET
MPAKTHYECKH MOCTOsTHHOE 3HaueHne K~0,25.
®du3nyeckue  XapaKTEPUCTUKA  KPUCTALIOB, UMEIOIIHE OCOOCHHOCTH AKCTPEMAaJIBLHOTO
XapakTepa, MOTYT ObITh OOBSICHEHBI CyIlecTBeHHBbIM ociabnenuem ponu CTC, ompenensembiM
BIMSIHUEM YpoBHs JerupoBaHus. CocraB  KpucTaiuia B DKCTpeMyme OnH30K K
«CTEXHOMETPHUUECKOMY.
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Pucynox 3. VI3McHeHHME WHTEHCHMBHOCTH B MAaKCHMyM€ U3JY4YCHHsS MPUMECHBIX IMOJIOC
doromomunectenimn E1~1,2 3B () u E»=1,35 3B (+) kpucramuioB GaAs: Te mpu T=85 K or
KOHIICHTPAIIUHU 3JICKTPOHOB.

B uccnenoBaHHOM auana3oHe TeMIepaTyp Ui JIIOOBIX KOHIIEHTpALUil He HalII01aoch
3aBHCUMOCTH KOHIIGHTPALMM 3JEKTPOHOB OT T, YTO O3HAa4YaeT NOJHYI0 HOHM3ALMI0 MEJIKHX
JIOHOpPOB, T.6. BblmonHeHHe paBeHcTBa N=Nj-Na. Ha puc.4 npeacraBieHsl TUNHYHBIE
TeMIepaTypHbIe 3aBUCUMOCTH XOJUIOBCKON MOABMXKHOCTH |l,; MOHOKPUCTAJUIOB apCEHUAA TaJIUs C
YMEPEHHBIM YPOBHEM JIETUPOBAHUS (n=10""+10" cm?, KpuBbie 1 ¥ 2) Ha KOTOPBIX BUIHBI JBa
pasnu4HbIX ydacTka e noseneHus. Ilpu tremneparypax Huxke 200 K moaBMKHOCT yBenMUYMBaeTCs
c poctom T. 3atem p, nocturaer makcumyma npu 150+200 K, BennuuHa u nojgoxeHne KOTOPOro
3aBUCHT OT KOHICHTPAILMH AJIEKTPOHOB (N): C pPOCTOM N MaKCUMYM YMEHBIIAETCS 1O BEIMYUHE U
st n>2-10" em® Boobe He Habmomaercs (puc.4 kpussie 3 u 4). TIpH BHICOKHX TEMIIEPATypax
(T>300 K) mnst y1r000ro ypoOBHSI JISTUPOBAHHS IMOJBHXKHOCTh YMEHBIIACTCSA MO 3aKOHY |y

7 -(0,4:0,5)

Jns  KOHUEHTpauuii n=1017+10180M'3, W3 aHajau3a TEMIIEPATypHBIX 3aBUCUMOCTEH
MOJIBKHOCTH 3JIEKTPOHOB B oOmact HuM3KuX Temmeparyp 77-200 K, cmemyer o Tom, 4TO
OCHOBHBIM MEXaHM3MOM pacCesHUs HOCHUTENeH 3apsaa sBIsSETCS paccesHUe Ha JABYKPATHO
MOHM3MPOBAHHBIX aKIENTOPHBIX HeHTpax (Vea TeAs)z' Y Ha JOHOpax Teas . [Ipu xoHLEHTpanUAX
n>2-18"%cm™ npeoGnanaer paccesHue SIEKTPOHOB HA MONAPHBIX W ONTHYECKHX (poHOHAX. Tak Kak
TIpenoJaraeTcs, 4To KyJIOHOBCKOE B3aUMOEHCTBIE MEX Ty IpUMecHbIMH gedektamu Teas u (Vea
Teas Vas) mpuBoauT K d¢Qekram crapuBaHus H 00pa3oBaHHEM KPYIMHOMACUITaOHBIX IIap,
KOTOpbIE BeAyT ce0sl Kak JUIOJbHBIE PACCEMBAIOLINE IIEHTPHl C Mallo 3()(HEeKTHBHOCTHIO

paccesHusl.
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Pucynok 4.TemnepaTypHas 3aBUCHUMOCTb XOJIJIOBCKON IOJIBUKHOCTH B apCEHU/IE TaJINs C
pa3IMYHBIM YPOBHEM nempOBaHHﬂ:I—5,2-1017CM'3, 2-1,5-10 cm3, 3-3-10%8¢m 3, 4-3,8-108cem.

4 3akir0ueHmne

YcTaHoBIeHa B3aMMOCBA3b MEX Y d1eKTpuueckoil aktuBHocThio CTCJL B apcenue ramms
N — Tuma ¥ ypoBHeM JerupoBanus. JlerupoBanue GaAs TemTypoM B auana3oHe KOHIIEHTpauuei
3JIEKTPOHOB 10'7+10%cm COIPOBOXKIACTCS TIEHEpaldeld BaKaHCUM Tallusd U IPUMECHBIX
KOMIUTIEKCOB ¢ nx yuactHeM (Vga Teas )*, ONPEIeNsIONINX OCHOBHOH MEXAHH3M PACCESHHS
AJIEKTPOHOB, MO3TOMY 00pas3Ilbl IMEIOT BBICOKYIO CTeneHb kommnencannu K=0,6.
IIpu n~2-10"® cm™ IIPOUCXOIUT MEPECTPOMKA IIPUMECHBIX I10JIOC JIFOMUHECLHEHIIUU C MAKCUMYMOM
sHeprun ~1,23B (E;) Ha mnonocy usnydenus ~1,35 3B (E;). Ilpoucxoaur cmerieHue aHcaMmOuis
CTC/I B cTOpoHY yBEIMUYEHUSI KOHLEHTPALMY BaKaHCUI MBIIIbsKA U IPUMECHBIX KOMIUIEKCOB C X
yuacteM (Vga Teas Vas), OTBETCTBEHHBIX 3a moJiocy uaiydenus ~1,35 3B. Habmromaercs peskoe
BO3pacTaHHE WHTEHCHBHOCTH «KPaeBOI» IMoJockl u3iydeHus (1), Ha MOPSIOK IMpEeBbIIIAIOLICH
U3JIy4YEHUE NPUMECHBIX M0JIOC U3JIyYEHUs, IIPU ITOM CTENEHb KOMIIEHCALUU UMEET MUHUMAJIBHOE
3nayenue K =0,25. CocraB kpucrajia B SKCTpeMyMe OJIM30K K «CTEXHOMETPUIECKOMY».
JlocTUrHyThIi YpOBEHb IOHUMAHUS BIUSHUS JerupoBanus Ha ancamOnbp CTCJ] B apcenue ranius
MIO3BOJISIET pEIIaTh KOHKPETHbIE MPAKTUYECKUE 3aJauyd. HAlpUMEpP, aBTOpaM IpPH BbIpAIlMBAHUE
OoJiee COBEPIICHHBIX MOHOKpHCTAUIOB (5), M Ui KOHTPOJIA KayecTBa IOJYIPOBOIHUKOBBIX
matepuaiios (6,7).
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PasButue cdepsl TBEpIbIX OBITOBBIX OTXOA0B TPeOyeT J0JITOCPOUYHBIX BiIOkeHUH. OHAKO,
JUIi MHBECTOPOB HEOOXOAMMBI HE TOJIBKO TapaHTHH OKYNAaeMOCTH WHBECTHIMH, HO M Ui
oTpeiesIeHUs TOTPEOHOCTH B MHBECTHUIIMSIX 00bEMBI PHIHKA TBEP/ABIX OBITOBBIX OTXOJIOB.
OtcyrcTBHE HayYHO-OOOCHOBAHHBIX MEXaHH3MOB IIPOTHO3MPOBAHUS OOpa30BaHUS OTXOJOB
CHIDKaeT YpOBEHb M KauecTBO IMpOrpaMM pa3BUTHUs 3Toi cdepbl, pa3pabaTbiBaeMbIX Ha
MYHUIUIIAJILHOM YpPOBHE, a TaKXKe CAEpPKUBAeT MpeANpUHUMATENbCKOE COOOIECTBO OT
JIOJITOCPOYHBIX BJIOXKEHHI MHBECTHLIUH B ee pa3utue (1,2).
s oGecriedeHust UIUTENBHOTO (YHKIIMOHUPOBAHUS MPEANPUATHI Ccdepbl TBEPABIX OBITOBBIX
OTXOJIOB HEOOXOJUM HX POCT U pa3BuTHE. POCT mpeamonaraer, 4To MpeIIpUsTHs YBEITUYHUBAIOT
00BEMBbI U aCCOPTHMEHT YCIIYT, OKa3blBaeMbIX HaceleHHIo. [Ipm 3TOM pa3BuUTHE O3HAYaeT, UYTO
BHE/IPSIOTCSI HOBBIE TEXHOJOTMH IO BCEMY CIIEKTpY OOpallleHUs OTXOJO0B: cOOp, COPTHPOBKA,
TPaHCHOPTHPOBKA, CXKUraHue, nepepaboTka, 3axopoHeHue. Kpome 3TOro coBepiieHCTByeTCs
CTPYKTYpa yIIpaBJIeHUs, pa3padaThIBAlOTCSI HOBBbIE 3aKOHOJATEbHbBIE aKThl, HOPMbl U HOPMATHUBHI.
Ui ycnemHoro pasBUTHA NPEANpHUATHHA 3TOH chepbl He0OXOAUM MPOTHO3 M3MEHEHUs 00BEMOB
TBEP/IBIX OBITOBBIX OTXOJIOB.

CrenmanucTbl KOHTPOJUIMHIA HENOCPEACTBEHHO YYacTBYIOT B CO3JaHUHM U Pa3BUTUHU
MHCTPYMEHTOB IIPOTHO3UPOBAHUS, [NIAHUPOBAHNUS, PETYIMPOBAHUS.
C DNOMOIIBIO PErpecCHOHHBIX MOJENeH MOXKHO HPOTHO3UPOBAaTh OOBEMBI TBEPHABIX OBITOBBIX
OTXOJI0B.

MeTo1010THsI CTaTHCTHYECKOTO MPOTHO3UPOBaHMs BKIrouaer (3,4,5):

- IIOCTPOCHUE MOJIEJEH ISl KaKI0TO BPEMEHHOTO pAfa,;
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- CPaBHEHUE MOJEIICH 110 KPUTEPUSIM;
- 0TOOp JTYYIINX MOJIEEH ISl MPOTHO3UPOBAHUS.
B o0miem Buzie BpeMEHHOM psiJi IpeACTaBISIeTCS Kak:

O = X +Vite, (1)

rrae X; - TpeH]1, 00ycIaBIMBAOLINI HATMYUE CUCTEMAaTHYECKOTO N3MEHEHHS MTOKa3aTers,

Vi — ce3oHHas cocTaBisoIas;

e; — CciyuaiiHas BeJauunHa (CiydaiiHas KOMIIOHEHTA).

Baxneie 3anadeil, pemaeMou IpU INPOBEACHUM CTATUCTUYECKOIO HCCIIEIOBAHMUS, SBIIACTCA
ONpElEIICHUE 3aKOHOMEPHOCTEH SBJICHUM M IPOLIECCOB HAa OCHOBE aHalau3a IMHAMHYECKOU
UH(POPMAIIHH.

AHanu3 BpPEMEHHOIO psAJla COCTOUT B BBIABICHUU AHOMAJIbHBIX 3HAYEHUH U €ro
CIUIQKUBAHMS, TaK KAaK MCIIOJIb30BAHUE UX U1 IOCTPOEHUS TPEHIOBOM MOJECIH MOXKET CUJIBHO
HCKA3UTh I10J1y4acMbl€ pPe3yJIbTaThl.

[l BBIABICHUS aHOMAJIbHBIX 3HAYCHUM psAla MOKHO MCIOJIb30BaTh Kpurepui MpsuHa:
aHoMalbHOUM cuMraerca Touka @D, orcraromas orT mnpeabiaymed Touku @P,_; Ha BEIUYUHY,

OOJIBIIYIO CPEAHEKBAIPATUYHOTO OTKIOHCHHS !
_|Pe— D¢
A=t )
g
rne A.- kpurepuii MpBuHa,

0 - CPpCAHCKBAAPATHYCCKOC OTKIIOHCHHUC!

Sty (0= D)
T 3)

n-1 !
rae @ — cpenHeapu(pMETUIECKOE 3HAUECHHE PAIA.

o =

Touka cumraercs aHoMmanpHOW, ecimu A; > A,,;. TaOnuunbsie 3HaueHus A,,; YMEHBIIAIOTCS C
POCTOM JJIHBI psifa.
CrnaxuBaHue BPEMEHHOT'O psijia MO3BOJISET CIIAUTh CIIydaiiHble KOJIeOaHUs U BBISIBUTH OCHOBHYIO
TEHICHIIUIO U3MEHEHHUS BPEMEHHOTO psifa. JJisl criiaXXMBaHUs UCTIONB3YIOTCS CISIYIOIUE METO/IbI:
- npocras (cpeaHeapruPpMeTHUECKast) CKOIB3SIIAst CPEeIHSIS;
- CpeIHEeB3BeIIeHHAsl CKOJIb3SIIas;
- CpeAHEXPOHOJIOT HYeCKas;
- HKCTIOHEHIAILHOE CTIIaKUBaHHE.
Ha nanHOM miare BBINOJHSETCS CIVIAXXMBAHWE BPEMEHHOTO psija, YTO MO3BOJISIET BBISBUTH U
YCTPaHUTh AHOMAJIbHBIC 3HAYCHHUS YPOBHEH psAa W ONpEAEIUTh HaJIM4YHe TPEHJA, a TaKKe
XapaKTepUCTUK B UCXOAHOM BPEMEHHOM PSy.
BrisiBieHue TEHASHIIMM PAa3BUTHUS — 3TO OJIMH UX MOAXOJ0B K aHAIN3Y U OIIEHKE BPEMEHHOTO psijia
C LEJIBbIO BBISBJICHUS OCOOGHHOCTEH €ro M3MEHEHHsI BO BpeMeHHU. B 1eoM pa3nuyaroT MOHSTHS:
OCHOBHAsl TSHJICHIIMS, TPEH/I, 3aKOH Pa3BUTH.
JInst aHanmi3a 1 MOACIMPOBAHUS TCHACHIIMN HCIOJB3YIOTCS pa3iiudHble kpurepuu (6,7).
1. T - xpurepuii. Mcnonab3oBaHHE JAaHHOTO KPUTEPHUs MO3BOJISET OINPENEINUTh
HaJIMYME HE TOJIbKO CaMOW TEHJICHIIMH, HO M €€ MaTeMaTU4YeCcKoe BhIpaKeHUE — TPEH 1A,
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2. Kpurepuit Bammucca u Mypa. JlaHHBIH KpUTEpUd TakXKe IO3BOJISET
ONpENENUTh Hajguuyue OCHOBHOM  TeHAeHUMH. OH  OTHOCUTCA K  IpyIIe
HEIapaMeTPUUECKUX METOI0B OLICHUBAHUS TCHICHIUU.
3. Meron ®octepa — Ctroapaa, MO3BOJISIOMUI ONPEACTUTh HATUYHE TPEHA.
4. Meron CKOJNB3AIIMN CpeaHed, METOJ AaHAIMTHYECKOTO BBhIPAaBHUBAHUA,
kputepuii Kokca - CTroapia no3BoJISIIOT BBIIBUTH TUIIBI Pa3BUTHSL.
[Tpu aHanm3e BpeMEHHBIX PAJOB MOTYT OOHAPYKUTHCS KOPOTKOIIEPHOAMYECKHE KOJIeOaHUsl OKOJIO
TPEH/1a, IIOBTOPSIOUIMECS C TOW WIM UHOU YCTOUUYHUBOCTBIO.

Ot KkoneOGaHusi (OTKIOHEHUS OT TPEHJA) HA3bIBAIOTCS CE30HHBIMU  KOJICOAHHSIMU.

Ce30HHOCTB OTpa)kaeT BHYTPUTOAUYHbBIE KOJIEOaHNUS.
Ecnu oTKIOHEHHME OT TpeHJa MOBTOPSIOTCA C IMEPUOJAWYHOCTHIO 0Ojiee TojAa, OHU HA3bIBAIOTCS
HUKIMYECKUMH. OOBIYHO LMKINYECKass KOMIIOHEHTAa MOXET H3MEHATHCS 10 JUIMHE Mepuoia U
CBOCH WMHTCHCUBHOCTU MU XOPOILIO KOPPENIMPYET € LUKIOM JEI0BOM akTMBHOCTH. Ha mombem
JICJIOBOM aKTUBHOCTU 3HAYECHUS YPOBHEU BPEMEHHOI'O psi/la OKA3bIBAKOTCS BBILIE YUCTO TPEHAOBBIX,
a B IIEPUOABI CNaJa M CTarHalluM OKa3bIBAIOTCSA 3aMETHO HIKE OXHUIACMBIX [0 TPEHIY.
CyllecTByeT HECKOJIBKO IOAXOJ0B K aHAJINU3y CTPYKTYpbl BPEMEHHOIO psia, COJEpKaIIuX
CE30HHBIC WM IIUKJINYECKUE KOJICOAHUS.

Jns  BBIABIIEHHMS  KOMIIOHEHT  TPEHI-CE30HHBIX BPEMEHHBIX PAJOB  HCIOJB3YIOT

UTEpPAlMOHHBIE METOJbI, KOTOPBIE OTJIIMYAKOTCA IPOCTOTOM U YIOBIETBOPUTEIBHOM YHUCTOTOU
GuIbTpalluu KOMIOHEHT pfAla, OJHAKO NMPHUMEHEHHE CKOJb3ALIed cpelHed MpUBOAMUT K MOTEepe
yacTH MHGOpPMAMM Ha KOHIAX BPEMEHHOTO psjia, MOITOMY MOXHO HCIOJBb30BaTh METOA
UYerBepukosa.
BpemenHOMY psiIy JOJDKHBI COOTBETCTBOBATH (hOpMaibHBIE CBOMCTBa (DYyHKIMIA, KOTOpHIE
UCIIOJB3YIOTCA Ul MPOrHo3upoBaHus. JlId OomucaHus OCHOBHOM TEHJIEHLMHM BPEMEHHOIO psia
[IPUMEHSAIOTCS. Pa3HbIE YPAaBHEHUSA. ITOJIMHOMBI, JKCIIOHEHTHI, JIOTUYECKHE KpPUBBIE U APYTHE
GbyHKIUH.

Ha npakTuke ypaBHEHHs [OJDKHBI OTpakaTh TUI AWHAMHMKM BpeMeHHoOro psga. Tak,
HampuMep, MOHOTOHHOE BO3pacTaHME WJIM YOBIBAHHWE XapaKTepU3yloT (YHKIMH: JUHEHHas;
napaboJiuecKasi; CTeleHHas; SKCIOHSHIIMAIbHAsI TPOCTast (MoKa3aTenbHas) ¥ IPOU3BOIHAS OT Hee
norapudmuueckas napabona; rumnepOosmdeckas (TIaBHBIM 00pa3oM YOBIBAIOIIUX IPOLIECCOB);
KOMOMHAIUS UX BUJIOB.

s BpEMEHHBIX PSAOB, KOTOPBIE XapaKTEPU3YIOTCS CTPEMIICHUEM K HEKOTOPOM IIPENeIIbHOMN

BCJIMYHUHC , IPUMCHAIOTCA JIOTHYCCKUC (byHKHI/H/I
d
14ea0+az¢’

(4)

d
O = —— nmu D=
£ 14e-aot t

IZie € — OCHOBaHUE HATYPaJbHBIX JOTapu(MOB.
IIpu HanMuuy SKCTpEMAIIbHBIX 3HAYCHUE MOKHO UCIIOJIb30BaTh KpuBYIO ['omnepua:

O, =d *alt ®)
[Tponorapudmuposas ¢pynkuuio I'omnepria, HoIyIuMm:

CrnenoBarenbHO, 1ocie JorapupMUPOBAHUS TOTYYUM MOIU(PHUIIMPOBAHHYIO SKCIIOHEHTY.

IIpu BBIOOpPE MOAENM TpEeHAAa HaApAAy C TEOPETHUECKUM aHAIU30M 3aKOHOMEPHOCTEH
pa3BUTHUA U3Y4aeMOTO SBJICHUS MCIOJIb3YIOTCA HSMIMPUUYECKUE METOJbl, TAKHE KaK. METOH
Pa3HOCTHOIO HCYMCIEHMS, METOJ JUCIEPCHOHHOIO AaHalli3a; pacuyeT U aHaIW3 CpeaHel
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KBaJpaTUUYECKOM OIIMOKH; KPUTEPUI HAMMEHBIIIEH CyMMBbl KBaJpaTOB OTKJIOHEHUI AMIMPHYECKUX
U TEOPETUYECKUX 3HAYCHUM YPOBHEN BPEMEHHOTO Psa.

JUis  OLEHKM KadecTBa MCCIEAYEMOM MOJEIM IIPOrHO3a MCIOJIB3YIOT HECKOJIBKO
CTaTUCTUYECKUX KPUTEPUEB.
Hawubouee pacipocTpaHeHHBIMU KPUTEPUSMU SBIISIOTCS CIIEIyIOIIHE.

OTtHOCHUTENbHAS OMIHOKA alPOKCUMAIIUH:
1

=2 ;;1%*100% , 7
rne e;=Xx;-@;- ommOKa MPOTHO3A,;
X¢ - (hakTHUecKoe 3HaYeHHE TIOKA3aTes;
@, - IPOTHO3UPYEMOE 3HAYCHUE.

JIaHHBIA TOKa3aTeNdb MCIOJNB3YeTCd B CIy4ae CPaBHEHUS TOYHOCTH IPOTHO30B I10
HECKOJIBKUM MoJeNsM. [IpH 3TOM CYHMTAIOT, YTO TOYHOCTh MOJIENH SIBJISAETCS BBICOKOW, KOT/AA
5<10%, xoporeit — mpu 8=10-20% 1 YIOBIETBOPHUTEIBHOM — mpH 6=20-50%.

Cpennsist kBajpaTudyeckas OmnoKa:

6= [T, e, (8)

rae K - 9ucio oneHnBaeMbIX KOA(PHUIIUESHTOB YPaBHEHUSI.

[IpaBunbHO BBIOpaHHAsE MOJENb JOJDKHA COOTBETCTBOBATh XapakTepy H3MEHEHUH
TEH/ICHIIMH UCClieyeMoro aBieHus. [Ipu 3ToM BennunHa €, JOJDKHA HOCUTH CIydailHBIN XapakTep
C HYJIEBOU CpEIHEM.

Kpome TOro, OommOKM anmpoKCHUMAalUU €; JOJDKHBI ObITh HE3aBUCHMBI MEXAy COO0OW U
NOTYMHSTHCS HOpMallbHOMY 3akony pactpexneicHus €, € N (0, o). HezaBucumocTs ommooK €y, T.e.
OTCYTCTBHE aBTOKOPPEJSIIIMUA OCTAaTKOB, OOBIYHO MpoBepsieTcs Mo kputepuio Jlapouna — YortcoHa,
OCHOBAHHOTO Ha CTaTUCTHUKE!

DW=31"1(errq — ) 2 2Py ef, ©)
rae e; = X; - Oy

Ecnu oTKIOHEHMS HE KOppenupoBaHHBI, TO BennunHa DW npubam3uTensHO paBHA JIBYM.
[Tpu Hanmuuu nojoxurenbHoi aBrokoppessiuun 0<DW<2, a otpunarensnoii -2<DW<4.

O KOppenMpOBAHHOCTH OCTaTKOB MOXHO TaKKe CYAUTh IO KOppelorpaMme s
OTKJIOHEHUH OT TpeHsAa, KOTopas mpeAcTaBisieT colOoil rpaduk (QyHKIMH OTHOCHUTEIBHO T
KO3 pULIMEeHTa aBTOKOPPEIIALNHU, KOTOPBIH BBIYUCISIETCS IO (hopMyIie

T=XPoT elriridi=1 €f, (10)
et =012....

[Tocne BbIOOpa Hambosiee MOAXOIAIICH aHATUTUYECKOW (YHKIMU A TpPEeHJAa ero
UCTOJB3YIOT JJIi IPOTHO3UPOBAHMS HA OCHOBE SKCTPAIOJSAIUM Ha 3aJJAHHOE YHMCIIO BPEMEHHBIX
HMHTEPBAJIOB.

Hcnonb3ys TpeHAOBble MOJETH, (HOPMUPYIOTCS HMCXOIHbIE JAHHBIE IS PErpecCUOHHOMN
MOJIeIM Ha NpOTHO3UpyeMbld mnepuoi. [loxcTtaBisis 3TH JaHHBIE B PErPECCHOHHYIO MOJIEINb,
noJiy4aeM 3HaueHue Y Ha MporHo3upyeMsbli nepuoa. Takum o6pazom, GopMupyercss mporHos Ha
r000H TIepro.

Yerr, Yeroroon Yoo (11)
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[Tporuo3 o6bemMa 00pa3oBaHMs TBEPIABIX OBITOBBIX OTXOJOB WCHOJB3YETCS Ul HMPUHSATHUS

pemeHnii npu pa3paboTKe MpOorpaMMbl pa3BUTHUS c(epbl TBEPIABIX OBITOBBIX OTXOJOB, a TaKKeE

SBIISICTCS OCHOBAHHEM JJISi HHBECTUPOBAHMS JAaHHOM cepbl.
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B ycrnoBusix orpaHM4eHHOCTH (PMHAHCOBBIX CPEACTB, TPEOYIOUIMXCS Ul pa3BUTHUS chepbl
TBEPJBIX OBITOBBIX OTXOJOB MYHUIIMIAIBHBIX OOpa30BaHMN, a TaKKe OTACIbHBIX LEJIEBBIX
nporpamMM, HeOOXOIUMO MPHUBIIEKATh PECYPCHI 32 CUET WHBECTHPOBAHUS, CO3IAHUS YCIOBUH s
NPUBJICYECHUS KallWTajla, B TOM YHWCIE U MHOCTPAHHOTO Ha TEeppuUTOpUH Topoxa. lIpusieuenue
MHBECTHUIIHH SIBISICTCS. HanboJiee 3PPEKTUBHBIM CIIOCOOOM IKOHOMHYECKOTO pa3BUTHUs oTpaci (8).

Kaxnoe myHununaisHoe oOpa3oBaHHE MMEET CBOM OCOOCHHOCTH, MO3TOMY HET €JUHOTO
MOJX0J1a K MPOTHO3MPOBAHHIO PA3BUTHS U NPHUBICYCHUSI HHBECTUIIMU B pazBuThe (4,5). YuutbiBas
ONBIT W TPAKTHUKY PabOThl MHOTMX MYHHMLHMIAIBHBIX OOpa30oBaHUH MOXHO CHCTEMaTH3UPOBATH
TpeOOBaHUS K MHBECTULIMOHHBIM IPOEKTaM U CPOpMyIUPOBATh UX B OOIIEM BUE:

NIEPBOOYEPEHbIE TPOCKTHI;

NPOEKTHl C TrapaHTUPOBAHHBIM (DMHAHCUpPOBaHHEM (MYHUIUIIAJIbHBIM, PETHOHAJIBHBIM,
benepaibHbIM);

KOMMEPYECKHUE MPOCKTHI.

Jlnst pacripesienienus: MPOeKTOB IO 3TUM IPYIIaM B KaXJI0M MYHHUIIMIIAIbHOM 00pa30BaHUU
MOTYT HMCIIOJIb30BAThCS pa3IMYHble MOAXOJbI A UX Kinaccuukaruu. Cienyer OTMETHTb, YTO BO
MHOJKECTBE IE€PBOOUYEPEIAHBIX MPOEKTOB MOTYT OBITh OTHECEHBI NMPOEKThl C TrapaHTHPOBAHHBIM
(buHAHCUPOBAaHUEM, A TAKKE KOMMEPUYECKHE MTPOEKTHI.

Jlia pacripesienieHus] MHBECTULIMOHHBIX MPOEKTOB M0 3TUM TpPYIaM MOKHO HCIIOJIb30BaTh
kiactepHblit ananmms (1,2,3).

JIOCTOMHCTBO KJIACTEPHOI'O aHAJIM3a 3aKIIF0YAETCS B TOM, UYTO C €r0 IMOMOIIBIO MPOU3BOIUTH
pa3bueHue pa3IMyHbIX OOBEKTOB MO 1eJIoMy Habopy mpusHakoB. KnactepHslil aHamu3 He TpedyeT
HUKAaKUX OlPaHMYEHUH Ha BHJ pPacCMaTpUBAeMbIX OOBEKTOB M TO3BOJISIET paccMaTpHUBaTh
MHO>KECTBO MCXOIHBIX JAHHBIX MPAKTUYECKH MPOU3BOIBHOM Tpupo sl (6,7).

Kak u m000#1 npyroit Meron, KiacTepHBI aHAIW3 HMMEET OTPaHMYCHMS. KOJHMYECTBO
KJIACTEPOB 3aBUCHUT OT BBIOMPAEMBIX KPUTEPUEB pPa3OMEHHUs; MOTYT TEpSITbCS HHIUBUAYaJIbHbIE
YepThl OTIEJIBHBIX OOBEKTOB 3a CUET 3aMEHBbl HUX XapaKTePHUCTUKAMHU OOOOIIEHHBIX 3HAYCHUN
napaMeTpoB KJlacTepa.

B knacrepHOM aHanu3e cYUTACTCS, YTO!

BbIOpaHHBIE XAapaKTEPUCTUKH [JOMYCKAlOT B TPHUHIMIE XKelaTelbHOe pa3OueHue Ha
KJIaCTEePHI,

eIMHULBI U3MEpeHHs (MacTad) BHIOpaHbI MPABUIIBHO.

BeiObop wmacmTaba wurpaer Oombinyio posib. Kak npaBuio, JaHHbIE HOPMAaIM3YIOT
BBIUNTAHUEM CPEIHErO U JICIEHUEM Ha CTaHJapTHOE OTKJIOHEHHUE, TaK YTO JTUCIIEPCHS OKa3bIBaeTCs
pPaBHOU E€UHULE.

KnacrepHblif aHanu3 NO3BOJISET BBIICIUTD U Pa30UTh MHOXKECTBO IPOEKTOB Ha PsAJl KJIACCOB
(rpymm). OH HCIoNb3yeTesl, KOT/1a UCXOJHbIC JaHHbIE MPE/ICTaBICHBI B BU/IE MATPHIL OJU30CTH WIIH
paccTosiHUN MeX 1y 00beKTaMu, JIMOO B BUJIE TOUEK B MHOTOMEPHOM IIPOCTPAHCTBE.

Be100p paccTosHUS MeXay MPOEKTaMH SBISETCS BaXKHBIM MOMEHTOM KilacCU(MKALMK, TakK
KaK OT 3TOr0 BO MHOT'OM 3aBUCUT OKOHYATEJIbHbII BapHaHT pa30UeHHs IPOSKTOB Ha KJIACCHI.

B Hacrosiiee Bpemst pa3paboTaHbl pa3MyHbIe aIrOPUTMbI KIACTEPHOTO aHANIN3a, OJUH U3
KOTOPBIX Ha3bIBAETCS ATAJIOHHBIM: HA MHOKECTBE OOBEKTOB 33J1a€TCSl HECKOJIBKO MCXOIHBIX 30H, C
KOTOPBIX HAUWHAeT paboTy aJlrOPUTM.

[Tocne 3amaHus 3TaJOHOB AJITOPUTM MPOU3BOAUT KJIACCU(PUKALMIO, HHOIJA MEHSSA

OIPCACIICHHBIM CHOCO6OM 3TaJIOHBI.
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Hestanonnsle anropuTmsl paboTaOT MO WHOMY HOpuHIUNY. K HUM MOXXHO OTHECTH
HEepapXUUECKUE alITOPUTMBI KJIACTEPHOTO aHANIN3a, IPOLIeypa pa3pe3aHus v Ip.

[Tycts muoxectBo P = {P;,P,,...,P} o6osnauaer K mpoekToB, KOTOpbIE OTOOpPAHBI s
uHBecTUpoBaHus. s pacmpeneneHusl JaHHOTO MHOKECTBA Ha KJIACTEPHI, MCIOJb3YyeM METOIbI
AKCIIEPTHBIX OlleHOK. Kaxapiid akcmepr 1 (i=1, 2,..., N) ouenuBaer npoekr Py, T.e. pacnpenenser
NpOEeKThl MO KiaccaM. B paccmaTpuBaemoi — 3amaue BbensieM 3 Kiacca: kimace Mg-
NIepBOOYEPEHbIE POEKTHI; Kiacc M,- MPOEKT ¢ rapaHTUPOBAaHHBIM (PMHAHCUPOBaHHEM; Kiacc M-
KOMMEPUYECKHUE MTPOEKTHI.

B 3aBucHMOCTH OT HcCCelyeMbIX OOBEKTOB IJIi UX OLCHKH MOTYT OBITh HCIOJIB30BaHbI
pasnuyHble MKanbl. [l OLEHKH MPOEKTOB HCIOJb3yeM KIAcCH(PUKALMOHHYIO MIKany. B stoi
IIKaJIe YUCJIA UCTIONb3YIOTCS KaK METKHU.

Oxkcnepr 1 (i=1,2,...,N) kaxxI0My NpoeKTy CTaBUT B COOTBETCTBUHU:

- 1, ecnut OH cuMTAET, YTO MPOEKT OTHOCUTCS K Kinaccy My;
- 2, €CIIM OH CYUTAET, YTO MPOEKT OTHOCHUTCS K Kiaccy Mo;
- 3, €CIIM OH CYMTAET, YTO MPOEKT OTHOCHUTCS K Kiaccy Ms;

Pe3ynbrathl OLEHKH I-M OKCTIEPTOM NpoekTa P, — 0603Haumum 4epes X;j, a BEKTop X = [Xij]

i
OTBEYACT KaXKIOMY PSAAY U3MEPEHHI IS J-TO MPOESKTA.

Jlns MHOXKecTBa P mpoekToB mmeercs MHOKeCTBO BeKTOpoB X={Xi,X,, ..., Xy}, KoTOpHIE
OIIMCHIBAIOT MHOXECTBO P.

[Mycth M — uenmoe umcino (M<K). Ha ocHOBaHMM [aHHBIX MHOXECTBa BEKTOPOB X,
MHOJECTBO MPOEKTOB P pasbuBaercs Ha M kiacTtepoB (MOAMHOXKECTBA) Ty,My,..., My, TaK, 4TOOBI
KQOKIBIA NpOeKT P, mnpuHamiexan OJHOMY M TOJBKO OJHOMY HOJMHOXKECTBY pasOHeHHs
(kmacrepy).

3amaun KIaCTEpHOTO aHaIM3a MO OMPECNICHUI0 YMCIIa KJIaccoB, Ha KOTOphIe TpeOyercs
pa3OoUTh COBOKYITHOCTh HCCIEAYEMBIX 00BEKTOB, MOYKHO MOAPA3ICIUTh Ha!

— 3a/la4yd, B KOTOPBIX 3apaHee 3a/1aHO YMCIIO0 KIACTEepPOB,;
— 3a/1a4yd, B KOTOPBIX TpeOyeTcsl OMPEAeTUTh YHCIIO KIIACTEPOB;
— 3a/lay¥, B KOTOPBIX YHCIO KJIACTEPOB HEM3BECTHO, a TPEOYETCsl MOCTPOUTH

JIEPEBO UCCIETyeMO COBOKYITHOCTH OOBEKTOB.

PaccMoTpuM anropuT™ KI1acTepHOTo aHayin3a (YMCIIO KIACTEPOB 33/1aHO).
[Mar 1. Pacyer cpeaHUX BEIUYNH BCE COBOKYITHOCTH JIaHHBIX.

IIar 2. Pacuer CPCAHCKBAAPATHICCKUX OTKJIOHEHHH KaXXJI0ro Ipu3HakKa IO COBOKYIIHOCTHU
JaHHBIX.

[ar 3.Pacyer MaTpuiia HOPMHUPOBAHHBIX PA3HOCTEH M0 KaXKJIOMY MPU3HAKY.

ar 4.Pacuetr EBKIMIOBBIX PACCTOSAHUIN MEXTY KaXKI0H Mapoil COYeTaHUM eJMHUL] COBOKYITHOCTH

Rij:\/zllg=1(xik — Xji)?. (1)

[Iar 5. Onpenenenne MUHUMAIBLHOTO 3HaYeHUs R; i

[llar 6. OTHeCeHHE MPOEKTOB C HAMMEHBIINMH 3HAYEHUAMH R;; B OIMH KIIacTep.
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[ar 7. PacueT HOBBIX YCpEAHEHHBIX 3HAYCHUI BCEX MPU3HAKOB JJIs1 00bEAMHEHHOTO KiIacTepa.

[ar 8. PacueT HOBBIX HOPMHUPOBAHHBIX PA3HOCTEH MPU3HAKOB MEXJY OINPEICIICHHBIM KJIaCTepOM
U OCTAJbHBIMH. BKJIIOUeHHE 3THUX pazIuuuii B MaTpUIlbl BMECTE 3HAUEHUH OOBEIMHHBIIUXCS
€MHUL COBOKYITHOCTH.

[ar 9. Pacyer HOBBIX EBKIMIOBBIX paccTOSHUI 00BEIMHEHHOTO KJIACTEpPa OT OCTAJIBHBIX €IMHULL
WJIU KJIACTEPOB.

[Har 10. Bei6op HaumenbLero u3 EBKINIOBBIX PacCTOSHUI.
[Mar 11. O0benuHeHNE B KIACTEPhI MPEKPAIIAETCS IPH JOCTHXKEHUH 3aIaHHOTO YMCIIa KJIacTepOB.

Mar 12. Onenka kadectBa kiaccudukauuu. Ilocne 3aBepuieHUs KiacCUPHUKAIMH HEOO0XOIUMO
OLICHHUTH PE3yJbTaThl C MOMOINBI0 (QYHKIIMOHAJIOB KadecTBa. Hammydmum pa3OueHneM cuutaeTcs
TaKoe, MPH KOTOPOM JIOCTUraeTcsi SKcTpemMaibHoe (Min, max) 3HayeHune (QyHKIHOHAIA.

B kadecTBe Takux (yHKINOHAJIOB UCTIOIb3YETCS

A. CymMa KBaJapaTOB pacCTOSHHUM 0 IIEHTPOB KIacTepoB (D)
D1=Ym=1 Djen,, A% (X;.Xm) , (2

rae M-Homep kiaacrepa (M=1,2,...M);
X-1leHTp M-To KIacTepa;
X;-BEKTOp 3HAYECHUH IEPEMEHHBIX JUIS J-TO NPOEKTA, BXOJAIIEro B M-i Kiactep,
d(X; X,n) — PACCTOSHIE MEXKY j-M MPOEKTOM M LEHTPOM M-TO KIacTepa.
Hamnydmmm siBisieTcst pa3orenue, npu KOTOpOM 3HaueHHe @y MHHUMAJIBHO.

B. CyMMma BHYTpHKIACTEpHBIX PacCCTOSTHUN Mex 1y oObektamu (D)

®2 = %=1 Zjerrm djzm’ (3)

Hamnydmmm cuuraercs pazoueHue, Ipu KOTOPOM JOCTUTACTCS MUHUMAIIbHOE 3HaUeHHE D, .

C. CymMa BHYTPUKIIACTEPHBIX uctiepcuii (Pz)
®3= Yon=1 Ljen,, Di 4

JET, “mj 1

20e Dy, j — nucnepeus J-i mepeMeHHol B M-M KiacTepe.

OnTuUMalbHBIM CUUTAETCS pa30HeHHe, MPH KOTOPOM CyMMa BHYTPHKJIACTEPHBIX AUCIEpCH OyaeT
MHHUMAJIbHBIM.

JInsi OLEHKM KayecTBa pa30MEHUI HCHOJBb3YIOTCS M HEKOTOpBIE JAPYTue MpOCTEHIne MpHEMBI.
Ecnu rpynmoBble cpelHHE CYHIECTBEHHO OTIMYAIOTCS OT OOIEro CpeAHero 3HaueHus, TO 3TO
MOJKET SIBJISATbCSA MPHU3HAKOM Xopoluero pasouenus. OLEHKa CYIIECTBEHHOCTH Pas3lIMuUil MOXKET
OBITH BBITNIOJHEHA ¢ OMOIIbIO0 t-kpuTepus CThIOJECHTA.
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HccnenoBanue aaropuTMa KIACTEPHOIO aHAIW3a IO3BOJSET PACIPENEIUTh HHBECTHI[HOHHEIE
poekTsl P={P;, P,, ..., Py} Ha TpH TPyIIILL:

— nepBoouepennsie mpoektsl (P = {P;,P,, ..., Px1});

— TPOEKT C TapaHTUPOBAHHBIM (PMHAHCHUPOBAHHEM (PZZ{Pl, Py, ..., P2 });

— komMmepueckue npoektsl (P2 = {P;, P,, ..., Px3}).
[TpumeHeHue pa3pabOTaHHOW METOAUKH OLICHKH M OTOOpa MHBECTHIMOHHBIX MPOEKTOB B IEISNX
ONTUMAJIBHOTO MCIOJIb30BaHHs (PMHAHCOBBIX PECYPCOB, MO3BOJISIET COBEPIICHCTBOBATD YIIPABICHUC
WHBECTUI[HOHHON [ICATCIBHOCTRIO C(Eepbl TBEPABIX OBITOBBIX OTXOJOB MYHHIUIIATEHOTO
00pa3oBaHus], PEATHU30BbIBATh CTPATCTHUCCKUE MPUOPUTETHI PA3BUTUS TAHHOU cdepbl ¢ yueTom
KOHOMHYECKHX, COLHATBHBIX U 3KOJIOTHICCKHX UMIICPATHBOB.
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Annotation: Katyn tragedy - it shot 21,857 Polish soldiers and officers, which occurred near the
village of Katyn, Smolensk Oblast, RSFSR. Katyn affair regularly on the agenda of Russian-Polish
relations. Thousands of lives innocent victims of Polish soldiers and officers were only a means to
achieve political goals. Figuring out the truth were not interested in one or another direction.

"Koeoa ymupaem o0uH uenogex - smo mpazeous,
K020a YMUpArom MULIUOHbL - 91O Yiice CMamucmuxa' .
U.B. Cmanun

Katyn... Kak MHOTO 601H, CTpajaHus, y:Kaca KpOeTCsl B 3TOM CIIOBE. DXO BBICTPEINIOB, XPHII
Y CTOHBI YMHPAIOIIMX MOJBCKUX BOGHHOCTYXAIIUX B KaTbiHe MbI CIbIINM 1O cell eHb. PaccTpen
B KaTbIHCKOM Jiecy MIIEHHBIX MOJIbCKUX O(UIIEPOB 10 CUX MOP CIYKHUT MPEIMETOM MOJUTHUYECKON
JMCKYCCHM B Pa3JIMYHBIX OpraHax rocynapctBeHHoit Bnactu Poccun u [lomeim. KaTbeiHckoe neno
PETYIPHO CTOUT B TMOBECTKE POCCUUCKO-MONbCKUX oTHommeHuid. B 2005 r. ceiim [lombim
notpeboBajl 'y PpPOCCHHCKOTO IpaBUTENbCTBA MPHU3HATH TEHOLUAOM pPACCTpeNl  MOJBCKHX
BoeHHOMIeHHbIX coTpyaHukamMu HKBJI B Karteine B 1940 r. IlomoGHoe TpeGoBaHuE BrepBbIE
MOSIBUJIOCH B O(PUIIMAIBHOM HOJIBCKOM JIOKYMEHTE.

KatpiHckas Tparenus - 31o paccrpen 21857 monbckux coniat U 0(UIepoB, MPOU30IIES NI
psanom co aepeHer Karbinb CmoneHckoi o6nactu PCOCP. Criopbl 0 BUHOBHUKAX 3TOM pe3HH He
npeKpamaTes no ceid JneHb. Poccuiickoit @eneparyield myONMYHO NpH3HAHA OTBETCTBEHHOCTHh
cinyxkamux HKBJI 3a paccTpen MojbCKMX IUIEHHBIX, KBaJU(HUIMPOBATH 3TO NPECTYIJICHHE Kak
TeHOIMJI POCCHUICKasi CTOpoHa oOTKas3biBaeTca. CrenctBue, mpoBojuBlieecs [aBHOW BOEHHOU
npokyparypoit Poccuu, Obuto mpekpameHo B 2004 r., a Oonbliasg 4acThb JOKYMEHTOB 3TOTO
cienctBus 3acekpedyeHa. B. B.Ilyrun B craTyce mnpesuaeHTa M npembep-MuHHCTpa Poccun
HECKOJIbKO pa3 Jienal 3asBieHus, ocyxjatromue KaTblHCKMII paccTpen Kak HpecTyIUIeHUe
CTAJIMHCKOTO pPEeXHMMa, BMECTE C TEM BBICKA3aB «IMYHOE MHEHHE», 4TO PACCTpesl ObLT MECThIO
CranuHa 3a MOpaXEHHE B COBETCKO-MOJbCKOM BoiiHe (1920), B KOTOpOW OH JIMYHO NPHHUMAI
yuacTue kak wieH PeBBoeHcoBera FOro-3amagHoro ¢poHTa. AHaJOTHYHBIE 3asiBJIECHHUS Jenal U
npesugeHt J[. A. MenseneB, mnpusbiBasg K JalbHEHIIEMYy pacclelOBaHUIO M IOAYEPKHYB
HEM3MEHHOCTh poccuiickoit mo3unuu 18-19 anpens 2010 roza.

26 Hosa6psa 2010 r. I'ocynapctBennas [{yma npunsiia 3assinenue «O KaTbiHcKoW Tpareauu u
e KepTBax», B KOTOPOM IPU3HAET MAaCCOBBIH paccTpesl MOJbCKUX TPaxJIaH MPECTYIUICHUEM
CTaJMHCKOro pexuma. Ho mo3unus poccuiickoro oOmiecTBa He siBiseTcs equHoi. Hampumep, psin
HOJUTHKOB, MyOJIULIUCTOB, IOPUCTOB M HCTOPUKOB MpPHAEPKUBACTCA O(UIMATIBHONW COBETCKON
BepcUU. ApPryMeHThl 00 OTBETCTBEHHOCTH 3a 3TO MPECTYIUICHHE HAIIUCTCKUX OpPraHOB BIAacTU
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BoiiBuranu wieH ¢pakuun KIIP® B TNocayme Bukrop Wmioxun, nmyOmuuuct HOpuit Myxwuw,
nosiuronor Bianucnas lBen.

Kacaemo Bompoca o momIMHHBIX majnayax KaThIHCKOW pe3HHM B HCTOPUYECKOH Hayke
CIIO)KWINCh JBEe TOUkHM 3peHus. IlepBas - 3amagnas. B cBoio ouepens oHa OCHOBaHa Ha JIBYX
"cTonbax". IlepBriit cTosO - 3TO paccekpeueHHsle apxuBHble JokymeHTl HKBJ[ CCCP. 3 mapra
1940 r. JLII. Bepus mnpemmoxun [lomuroropo LK BKIT (6) cnenyromee: "B inacepsx ons
B0eHHONNIeHHbIX coOepoicumcess gceeo 14 736 Oviswux oguyepos, 4UHOBHUKO8, NOMEWUKOS U
pazeeduuxos, no HayuonanvHocmu cevie 97 % — nonaku... HMcxooa uz mozo, umo 6ce OHU
ABNAIOMCSL 3aKOpeHenbiMu, Heucnpagumvimu epazamu cogemckou enacmu, HKB/] CCCP cuumaem
HeobxXooumviM: Oena o Haxooawuxcs 6 nazepsx eoenHonnenHvix — 14 700 wenosex Owviguiux
NOAbCKUX 0hUYepos, YUHOBHUKOS, NOMEWUKO8, A MaKice 0ena 00 apecmo8aHHbIX U HAXOOAWUXCA 8
mropvmax 3anadnvix oodnacmeu Ykpaunvl u benopyccuu ¢ xonuuecmsee 11 000 yenosex unenos
PA3IUYHBIX KOHMPPEBOIIOYUOHHBIX OpP2AHU3AYUL, ObIGUUX HOMEWUKO8, (DabpUKaAHmMos, ObiGUIUX
NOILCKUX 0Qhuyepos, — paccmompens 6 0coO0M NopsodKe, ¢ NPUMEHeHUeM K HUM Gblcuieli Mepbl
nakazanus — paccmpena’ (1).

Bropoif cron® - pe3yabTaThl HEMEUKOro paccienoBaHus KaTbIHCKOW KaTtacTpodsl,
npoBeaéHHoro B 1943 r. B mapre 1942 rona mossiku, pa®oTaBiIde B JUCIOLMPOBABLIEMCS B
paifone Kozpux I'op crpoutensHom B3Boze Ne 2005, o ykazaHHsIM MECTHBIX JKUTeNEH pacKonanu
3aXOpoHEeHHs U cooburium o0 3ToM Hemuam. 18 despans 1943 rona Hemelkas moJieBas MOJIULIUS
NPUCTYNWIA K packonKaM MOTui B KaTeIHCKOM Jiecy M JOIpocaM MECTHBIX kuTenel, a 29 mapra
OblTa HayaTa MaccoBas SKcrymanus. PykoBoann ero npodeccop ynusepcurera bpecnay I'epxapar
byru.

Pe3ynpTarel uccienoBaHuil cBoawiIMCch K cheayromemy: 1. OmnpouieHHble kKomuccuei
MECTHBIE CBMJETENN «CPEIH IMPOuYero MOATBEPIWIM, YTO B TedeHue mapra u anpens 1940r.
KENe3HOIOPOKHBIE DILIENOHBI C TOJIBCKUMU O(HIEpaMU IOYTH €KEJAHEBHO IPHObIBAIM Ha
cTaHuuio ['HE30BO M TaM pas3rpykanuch. BOCHHOIUIEHHBIX BE3JIM Ha TPY30BUKAX B CTOPOHY
Katbinckoro neca. ITocie 3Toro HUKTO HUKOr1a uX OoJibilie He BUAen». 2. AOCOIIOTHO Bce MOJSKU
yOUTBI BBICTpENIOM B 3aThlIOK. 3. COCTOSHUE TPYNOB HE NAET BO3MOKHOCTU TOYHO YCTAHOBUTD
BpeMsl X CMEpPTH;, HO HalJIeHHbIE IOKYMEHTHI U ra3eThl 3a Hayanuo 1940 r. u paHee «He OCTaBIISIOT
COMHEHHS, YTO Ka3Hb oduiepoB npoucxoauia B Kateinckom necy BecHoit 1940 roga». 4. Ha 70 %
TPYIOB 3UMHSISI OJIK/A, YTO MO3BOJISIET FTOBOPUTH O TOM, YTO OHM OBLIM YOUTHI B KOHIIE 3UMBI -
Hauane BecHbl. Hemerkue pe3ynbraThl uccienoBanus cBoates K 1940 r., Tem caMbIM repMaHcKast
CTOpPOHA TOBOPHUT O CBOM MOJHOW HempuuacTHOCTH K OoiiHe B Katbine, Beas B 1940 r. HU ogHOTO
HEMEIIKOTo coJjiaTta He Obuto B CMosieHCKol obmact (2).

Bo Bpemst ouepennoro paccnenoBanusi Kareinckoit Tparenuu B 1990-x rr. paccinenoBanue
['maBHON BoOeHHOW mpokypaTypbl P® OBIJIO OCIOXHEHO TEM, YTO HEMELKHE CIEeLUATUCThI
YHUYTOXHIU OOJIBIIYI0 YaCTh OPUTMHAJIBHBIX apXUBHBIX JOKYMEHTOB, IO3TOMY BCE MaTepHalbl
IPUILIOCH BHOBB I1EPEBOAUTH, HO YK€ C HEMELIKOTO Ha PYCCKHIA.

Jpyrasi, pagukajJbHO OTJIMYAIOLIAsCs OT HpeAbLAyILel, Touka 3peHus Ha yxkac B KaTbiHe
OCHOBaHa Ha COBETCKOM BepcUM IMpou3olenuero. B e€ OCHOBY MOJIOKEHBI HCCIEJOBAHUS
3axopoHeHuit B KarbiHe coBeTckuMM Yyu€HbIMM, mnpoBoauBmiecs B 1943-1944 rr. Ilocne
ocBoOoxkieHust CmoneHncka B ceHTsOpe 1943 roma coBeTckas CTOpOHa Hadajla COOCTBEHHOE
paccienoBanue. beuin co3nanbl aBe komuccun — komuccuss HKBJ/I-HKIT'B, npoBoauBmias
HepBOHAaYalIbHOE pacciieioBaHue, u CrenuanbHas KOMUCCHS 10 YCTaHOBJIGHUIO U PACCIIEI0BAHUIO
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0OCTOSITENILCTB paccTpena HeMelKo-(aliMCTCKUMK 3axBaTyukamMu B KaTbiHCkOM Jtecy (Onu3
CMoOJIeHCKa) BOCHHOIUICHHBIX TOJIBCKUX o¢uiepoB mon pykooactBoM H.H. Bypaenko. Ilensio
3TUX KOMHUCCHH OBIJIO YCTaHOBJIEHUE CTOPOHBI OTBETCTBEHHOM 32 pacCTPEIIHI.

OduunanbHbI OTYET O ACATENIBHOCTH KOMHCCHM TJIACHJI, YTO €0 ObLIO jpomporieHo 95
cBujereneil, nposepeHo 17 3asBnenuil, noganHbelx B UI'K, paccMOTpeHBl M HM3y4€HBI pa3IM4HbIE
JOKYMEHTBI, OTHOCSIIMECS K Jely, HNPOBEACHA SKCIEPTH3a, OCMOTPEHO MECTO pPACIHOJIOXKEHHUS
KaTBIHCKUX MOTHJI. Jlajee B oT4yeTe, C MPUBEJCHUEM MHOTOYHMCICHHBIX CBUICTEIbCKUX MOKA3aHHH,
YTIBEPXKJAJIOCh, YTO K 3amaay oT CMOJIeHCKa HaXOJWIMCh TPH Jlarepst 0co00ro HazHaueHHs Ui
MOJICKUX BOEHHOIUIEHHBIX. Jletom 1941 r. 5Tu narepst He ycnenau 3BaKyupoBaTh, U IUNICHHbIE ObUIN
3axBauyeHbl HeMIIaMU. HekoTopoe BpeMsi OHM MO-TIpeKHEMY paboTalld Ha AOPOXKHBIX paboTax, HO B
aBrycre-ceHTsi0pe 1941 r. 6pun paccTpensHbl. PaccTpenbl OCyIeCTBIAINCh KHEMEIIKUM BOSCHHBIM
VUPEKICHUEM, CKPBIBAIOIIUMCS TIOJI YCIOBHBIM HaMMEHOBaHHMEM INTa0d 537-r0 CTPOUTEIHLHOTO
OataibOHa BO IJIaBe C 00ep-IeiTeHaHTOM ApHECOM» U €ro COTPYAHUKAMHU — 00ep-JIeHTeHaHTOM
Pexcrom, neliteHanToM XortoM. B oruere komuccun HKBJ/I-HKI'B conepxkutcs yrBepxiaeHue,
YTO, 110 TIOKA3aHUAM OYEBHU/LIEB, PYKH YOUTHIX ObLIN CBSI3aHBl OYMa)KHBIMH LIMaraTaMu, KOTOPbIE B
Te 1016l Ipou3BoaMiKch B ['epmanuu, Ho He B CCCP (3).

LlenTpasbHOE MECTO B CHUCTEME JO0Ka3aTeNbCTB TOTO, YTO MOJSAKOB B KaTklHCKOM Iecy
paccTpersid HeMIIbl, OTBOJUTCS TOMY (DakTy, YTO OOHapy>KEHHbIE TaM OCTAaHKU ObUIM B BOCHHOM
dopme. YTBepKAaeTcs, YTO B COBETCKHX JIarepsix Ui BOCHHOIUIEHHBIX OBLJIO 3alperieHO HOCUTh
BoeHHYI0 Gopmy. Ecimu Ob1 310 cnenan HKBJI, To Bce oHM MOKHBI OBLIM OBITH MEPEOAETHl B
rpaxkJaHcKoe, 00 B JarepHOe 0OMYHTUpOBaHUE.

1 suBaps 1946 1. arentctBo Peiitep cooOmmio, yto Ha cyae B JIeHuMHrpaje HeMelKHii
oduuep rope coznaincs, yto KaTbIHCKYI0 pe3HIO YCTPOMIM HALMCTHI, M onucal, Kak B KarbiHckoM
jgecy ObUIO paccTpenssHo U 3apbiTo 15-20 Thicsu mropell — MOJBCKUX O(UIEPOB U €BpEEB.
CornacHo JaHHBIM JieNa, Ha OTKPBITOM Mpoliecce HeKTo ApHo J[rope 3asBWII, 4TO OH y4acTBOBAJ B
pbIThe pBa B KaTeiHu, B KOTOPBIH 3aTeM, B okTs0pe-HOA0pe 1941 r., CC cBo3uia Tpymbl MOJISKOB,
pycckux, eBpeeB U T.1. B pesymprare Jliope, JIMYHO pacCTpeNuBaBIIMK JIIOJEH B KapaTeabHBIX
onepauusx B JleHuHrpaackoit obGnactu, momyuma 15 jer jarepeif, Torja Kak OOJBIIMHCTBO
O0OBHHSIEMBIX Ha TpoIiecce ObLIH MOBemIeHHI (4).

KaTbiHp B3bIBajla OrpOMHBIN pe3oHaHC 1o Bcemy mupy. B 1946 r. stu coObiTHs cTanu
npeaMeToM cyaeOHoro pasduparenbcTBa MexayHapoJHOro BoeHHoro tpuOyHana B HropuOepre.
13 despans 1946 B MexayHapogHOM BOEHHOM TpuOyHaie B HiopHOepre 3amecTUTElNb IJIaBHOTO
coerckoro oOBuHHTENS MonkoBHUK lO. B. IlokpoBckuii BbIABHHYI MOAPOOHOE OOBHHEHHE IO
KatblHCKOMY ey, OCHOBaHHOE Ha MaTepualax KOMHCCHMM BypleHKo M Bo3narasliee BHUHY 3a
OpraHu3alMI0 PaccTPeIoB Ha HEMEIKYI0 cTopoHy. 12 mapra 1946 MBT, no xonaTtaiicTBy 3a1iuThl,
IPUHST PELICHHE O BbI30BE CBUJETENEH MO KaThIHCKOMY JIeJly — IO TPU C KaXJ10i CTOPOHBIL. DTO
ObUIO CETaHO BONPEKU IMPOTECTaM COBETCKOW CTOPOHBI, cchlIaBlIelcss Ha cTatbio 21 VYcraga,
[JIACUBIIIYIO, YTO TPaBUTEIbCTBEHHbIE JIOKYMEHTBI, BKJIOYas JOKJIAJbl IPABUTEIbCTBEHHBIX
KOMHCCHH, TOJDKHBI IPUHUMAThCS 0e3 oocyxkaenus. 1—3 urons 1946 cyn Beichymian cBUIETENEH.
TpubyHnan He mojjepkan COBETCKOe OOBHHEHHE, U B MPUTrOBOpe TpUOyHasla KaTbIHCKHM 3MH30]
OTCYTCTBYET. DTO ObU10 BocnpuHATO 32 npeaenamMu CCCP kak «Mo4aauBoe MPU3HAHUE COBETCKON
BUHBI» (D).

Camoe ctpamnoe B KaTbIHCKON Tpareauu TO, YTO OHa MO CBOEH CYTH CTaja OYepeHBIM
3TanoM B WH(GOPMAIMOHHO-IIPONAraHMCTCKOW BOMHE MEXIy KalmuTaIMCTUYEeCKUM 3amajoM u
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CCCP. Toicsun xu3Hell Oe3BUHHO YOMEHHBIX IMOJBCKHX CONIAT U O(UIEPOB OKA3aIUCh JIUIIb
CPEACTBOM JIOCTMKEHUS MOJUTHYECKUX 1enedl. OTBeyast Ha BOIPOC «KTO BBIIIEN MOOEAUTENEM U3
MH(POPMAIIMOHHON OGOPBOBI?», MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO MOOEAMTENS 3/1€Ch HE OBLIO.
O0e CTOpOHBI AOCTHUIIH MTOCTABICHHBIX LIe€JIeH b oTYacTu: ['epMaHus HE CMOTJIa BHECTH PaCKOJI
B AQHTHIHTICPOBCKYIO KOAJTHUIIMIO, HO €H yJIaloch CO37aTh HETaTHBHBIM 00pa3 OOJbIIEBUKOB U
IIOCEATH B COIO3HUKAX 36pHA COMHEHMs], KOTOPBIE B30I BO BPEMs «XOJIOAHOM BOMHBI». HecMoTps
Ha HEJOBEpHE K HEMEIKOW IMporaraHje, MHOTHE M TOJbCKHE, U AHTJIMHCKHE, U aMEpHKaHCKHE
ra3eTbl Mucaiu, 4ro JoOble (Gaktel TpeOytoT npoepku. Coerckomy Coi03y, B CBOIO Ouepeb,
ylIaloch, XOThb M HE Cpasy, co3gaTh OoJiee-MEHEe CTPOWHYIO BEpCHIO COOBITHI, OTBETUTH Ha
npeabsBieHHble 00BUHEHUs. Tem He MeHee mupoByro noanepxkky CCCP B KatbiHckoMm nene
obecrieunnn  ycriexu KpacHoli ApMuHM, CKOMIPOMETHPOBAHHOCTh HEMEILKOM IpomaraHabl Kak
UCTOYHUKA HH(POPMAIIHH.

BbisicHeHHe HCTHHBI HE HMHTEPECOBAIO HU OJAHY, HHU JPYryl0 CTOpoHy. M3HadanbHO
KaTpiHCKHIT BOIIPOC HE MOKET OBbITh pelieH 00beKTUBHO. Kaxias M3 cropsimx CTOpOH BHOCHUT B
KatsiHcKO€ N1en1o Ty HH(pOopMalnio, KOTopas ObU1a eif BBITO{HA, TEM CAMbIM YCIIOKHSS U 3aIyThIBas
neno. Jlro6oe obmiectBo He OyaeT NOCTOMHO cymiectBoBaTh HM B I'pame 3emuHom, Hu B ['paze
boxxbeM, Mmokyaa OHO OyAeT OTHOCHTHCS K YEJIOBEYECKHUM JKM3HSAM, KaK K CPEICTBY JOCTHIKEHUS
CBOMX LIETIEH.
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CoBpeMeHHast cHTyalusi B OOIIECTBE CErOAHSA XapaKTEepU3yeTcs CTPEMHUTEIbHBIMU
npeoOpa3oBaHUAMHU €r0  COILMATbHO-?KOHOMHMYECKHUX YCTOEB, IO3TOMY MAacCOBBIM 1Oa00p
IepcoHaja MpPOJOJDKAET OCTAaBAaThCS  YPE3BBIYAMHO  BOCTPEOOBAaHHBIM B MPAKTUYECKOU
JEATeNIbHOCTH OpraHu3alMid JUIsl JOCTHIKEHMS IIOCTABICHHBIX MMHU Lened M 3amad. OT ueTko
pa3paboOTaHHON CHUCTEMBI MAacCOBOTIO I0J00pa MepcoHana 3aBHCUT 3(P(PEKTUBHOCTh PAOOTHI
OPEaNpUATHA pa3nuuHbIX (opM coOCTBEeHHOCTH. HeoO0XonumMo MOAYEpKHYTh, YTO HE CIEAyeT
HEI0OLIEHUBATh POJIb MAaCCOBOTO MOAOOpa B pa3BUTHU OTEUECTBEHHBIX KOMIaHUN. Beab Toabpko Ha
IIEPBBIN B3IJIAJ KAXKETCsA, YTO OH HE MMEET OTHOLICHUS K KOHKPETHOW 3KOHOMUYECKOM IOJIUTHKE.
Ceroans mMaccoBblif TOAOOP Hy)KeH OOJjbllle, YeM KOI/a-IM00 paHblle, HY)KEH Ui HOPMaJIbHOTO
COLIMAJIbHO-)KOHOMHUYECKOTO pa3BUTHs CTpaHbl. Ha Ham B3risg uues maccoBoro mnoabopa
IepCOHaja OCTAeTCsl KIIOUeBOM, MO0 OHA TO3BOJSIET BKIIOYHUTH B HKOHOMHUYECKOE DPa3BUTHE
KOMIIAHUH COLMAJbHYIO PHEPTUI0 aKTUBHOM YacTH HACEJIEHUs, KOTOpas JUIMTEIbHOE BpeMs Oblia
BBIKJIIOUEHA U3 3TOTO MpoLecca.

HecMmotpst Ha pazHOOOpa3ue MoHsATHH mondopa nepcoHana (Bcrpewarorcsi B padorax C.K.
Mopnosuna, C.B. llekmHu U ap.), 10 CUX MOp HET OOIICHPUHITOTO OMPEACTICHUS KMacCOBOTO
nojoopa nepcoHana». Toybko 00001IMB U 0OCTOATENILHO U3YyYHB HAKOTICHHBIN TEOPETUYECKUH H,
IpeX/ie BCEro, NMPaKTHYECKUH OMBIT, IOTHYHO OyJeT chopMyIMpOBaTh ONpEAEICHUE CIEAYIOIUM
obpazom:

MaccoBsiii mog00p — 3TO, KaK MPaBWIIO, MOAOOP HEOOXOJMMOTO YMCIa COTPYAHUKOB Ha
onHoTumnHbIe no3uluu. CyTh MaccoBOro moadopa — MakKCUMallbHO ObICTpO HailTu TpeOyemoe u
JKeNnaTebHOEe YHUCIO COTPYIHUKOB, KOTOpble B KpaTyailliue CpoOKH TOTOBBI OBJIAJIETh
HEOOXOJUMBIMU M JOTIOJHUTENBHBIMA HaBBIKAMHM U TMPHUCTYNUTh K pabore. bomee Toro, oH He
MOXET TPOCTO HEOXKHJAHHO «BO3HUKHYTH», OH JOJDKEH OBITh JOCTUTHYT MOCPEICTBOM, HPEXKIC
BCETO, YIIPABJIEHYECKHUX PEIICHUH.

ConepkaHre MaccoBOIO IMOJO0Opa COCTOUT B TOM, YTO OH HMMEET IeJIeHANpaBICHHBIH,
OpraHW30BaHHbIN, HENpPEPHIBHBI M CUCTEMHBIA XapakTep, HEOOXOAMMBIA sl JOCTHXKEHUS B
COBPEMEHHBIX YCIIOBHSIX IeJIell KOMIIAaHUHU, €€ PeHTA0eIbHOCTH ¥, B KOHEUHOM UTOT'€, )KU3HEHHOTO
ycriexa nepconana npennpustus (1, p. 23).
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Creru(uky MaccoBOro moadoopa MOXKHO PacCMOTPETh Yepe3 OMBIT PadOThl OTEYECTBEHHBIX
komnaHuid. [IpoaHanu3upyemM TEXHOJIOTHIO MaccoBOro mnoabopa Ha nmpumepe kommnanuu MTC r.
ExaTtepunoOypra.

Ilepen xommanumeit MTC na VYpane npobirema HE0OXOAMMOCTH MacCcOBOro moadopa
nepcoHana crajga Haubonee octpoil eme B 2011 roamy, korma ona mpuoOpena xommanuio 3A0
«Komcrap-Pernonsr», mnpemocTaBisoounyr0 (UKCHPOBAaHHYIO CBS3b (IOMAalIHMHA WHTEpPHET,
QpoBoE TEICBUICHNE, TOMAIIHI TeseoHus). B Xo1e 3TuX M3MeHeHMit ObLa OTKPBITA BAKAHCHSI
MeHemkepa (areHta) mo mpoaaxke ycayr. OOsS3aHHOCTH areHta — TNPsSMbIE MPOJAXKH YCIYT
(UKCUPOBAaHHOW CBs3U (KOHCYJIBTHPOBaHHE (UBMYECKUX JIMI MO Tapudam H JIeHCTBYIOIIUM
aKusAM ¥ o(OpMIICHHE 3asBOK Ha IMOJAKIIOYCHHE K yciyram). [1og0opom areHTOB MO IMpoJaaxe
yeayr o CBepIUIoBCKO# 001acTH 3aHMMAlOTCs J1Ba pekpyrepa. Koneunas 1enb paboThl pekpyrepa
— 3akpelTue BakaHcuil. Cpennuit miaan no nonadopy — 20 areHtoB B Mecsl. s JOCTHKEHUS
MIOCTABJICHHBIX 11€JIel B KOMIIAHUU UCIIOJIb3YETCsl COOCTBEHHBIE PErJIaMEeHT M TEXHOJIOT U 110100pa.

Pernament (cucrema mocienoBaTeIbHBIX JICHCTBUI) peryaupyeT OusHec-mpoiecc noadopa
NepcoHaja B KOMIIAHUH. OMpEAeseT KTO, YTO M B KakWe CPOKM JeJaeT, 3a YTO OTBEYAIOT
MeHeKepsl, a 3a 4ro — HR-cmyx0a. Korma B CTpyKTypHOM MOJpa3fesieHMH OTKpPbIBACTCS
BaKaHCHsI, €0 PyKOBOJHTENb 3HAET, Ky/la eMy CIeAyeT 00paiaThCs U 4TO OT Hero Tpedyercs.

Ha kpymHBIX MpeanpusTUSX HCIOJIb30BAaTh  COTJIACOBAHHBI W YTBEpKICHHBIN
PYKOBOJICTBOM pPErilaMeHT MpocTo HeoOxoauMo (4).

TexHoJOrMsT MaccoBOro moAdOpa Ha BAaKAHCUIO areHTa IO MpojaaXkaM BKIIOYaeT B ce0s
IIECTh 3TAIOB!

1 sran. PexsiamHast kamnaHusl.

2 sran. dopMupoBaHHe NOTOKA KaHIUIATOB.

3 stamn. I'pynnoBoe naTepBbio. OOIIas Mpe3eHTaIHA.

4 stan. CobeceoBaHMe C CylepBai3epoM IpyIiibl areHTOB.

5 sTamn. MaccoBoe aHKETHPOBaHHE.

6 stan. OOy4yeHue, CTAKUPOBKA U 0(OPMIICHHE.

1. PexnaMHasi KOMIIaHHUS.

PexnamHas kammanusi pa3zpabaTbIBaeTcs IyT€M OIPENENIEHUS] CPEICTB KOMMYHHMKAIUU M
UCTOYHUKOB HH(OpPMALMHY, KOTOpBIE JOCTYIHBI LEIEBOH ayIuTOpHH. 3]eCb, B TOM YMHCIE,
yllenseTcsl BHUMaHUE UHTEpecaM U CTaTycy LEIeBON ayAUTOPUH.

[Ipodunp kaHmuaaTa Ha BaKaHCUIO areHTa IO MpoJakaM IMpearojaraeT JBe LEeJeBble
ayJIUTOPHUU:

1) momonexs (CTyAEHTHI BBICIIMX WM CpPEIHE-CHCHUANbHBIX Y4eOHBIX 3aBEICHUI,
OCHOBHBIMH MOTHBaMH TPYAOBOW JEATEILHOCTH KOTOPBIX SIBIISICTCS THOKMA rpaduk (BO3MOKHOCTD
COBMEIIATh C Y4eOoii), IPYKHBIH KOJJICKTHB, BO3MOXKHOCTH OBICTPO 3apaboTaTh);

2) Bo3pactHas rpymmna (35-60 ner), skenaromias COBMENIaTh JOMOJHUTEIbHYIO 3aHITOCTh C
OCHOBHBIM MECTOM pPalOThl JMOO CMEHHMTH BUJ JAEATEIBHOCTH, OPUEHTHUPOBAHHAS HA MOJY4YEHUE
JIOTIOJIHUTENIFHOTO 3apab0TKa, OMbITa pabOThl B CTAOUIBHON M MIPECTUKHOM KOMIaHHH.

JUis mpuBIieYEHUS MOJIOJICKU CaMbIMU ONTHUMAaJbHBIMH HCTOYHHMKaMu OyayT MHTepHer
(Job-caiiThl, conuanbHbIe CETH, TOPOACKUE MH(MOPMAIMOHHBIE MOPTANbI) U SIPMApKU BaKaHCHU B
yueOHBIX 3aBEJICHUSX.

Jlnis mpuBIieYeHUs1 BO3pACTHON KaTeropuu UCHOJb3YIOTCS TaKHMe UCTOYHUKHU, KaK pekiama B
TpaHCHOpPTE, eUaTHbIC U3aHUS, CITY>KObI 3aHATOCTH.
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2. ®opMupoBaHHUE NMOTOKA KaHIUAATOB.

B xpynHbIX TOpoaax KaHIuAaThl 6osee TpeOoBaTeIbHBI. 3/1eCh €CTh KyAa MOUTH paboTaTh
¥, 4TOOBI MPHUBIEYb KAHHMATA, BbI JOJDKHBI MOJIH30BATHCS KOMILIEKCOM MEp, a HE OJHHUM-IABYMS
cioco0amu. [la ¥ 17151 KOMITaHUH Ba)KHO TOJIEPKUBATh UMUK paboToaTeNsi Ha BBICOKOM YPOBHE
(3).

Kommuieke mep, HampaBieHHBIH Ha (JOPMHPOBAHUE MOTOKA KaHIUAATOB, JOJDKEH BKIIOYATh
HE TOJBHKO TMOCTOSIHHOE OOHOBIICHHE BakaHcuii Ha Job-caiitax, B CMU, HO W aKTUBHBIA MOMCK
KaH/IUJATOB, MpoBeAcHUe Mepornpusatuii B BY3ax exeHenenbHONW OCHOBE, y4acTHE B TOPOACKUX
spMapKax BaKaHCHUI, B MEPONPUATHUSAX OT CIyxObl 3aHsATOCTH. [To100HOE TpOosiBIIEHNE HHTEpeca K
KaHauaaTaM OyJeT crocoOCTBOBaTh Y3HABAEMOCTH OpeHIa M MOJACPKaHHUI0O MMHUDKA KOMITAHUU
Kak paboTozarens Ha JOCTaTOYHO BHICOKOM YPOBHE.

3. I'pynnoBoe nnTepBbio. OOIIast mpe3eHTaIus.

CobGecenoBanne (MHTEPBBIO) — OO0s3aTENBHBIN AJIEMEHT Mpollecca Mmoadopa MepcoHana B
T000M OpraHu3aIuy.

OCOOCHHOCTBIO TEXHOJOTMM MAaccoBOIO ToJa0Opa SBISETCS TO, YTO KaHAWIATOB,
OTKJIMKHYBIIMXCSl HA BaKaHCHIO, MPUIJIALIAIOT TPYNIIaMU B YCTAHOBJIEHHOE BpeMs Ul y4acTHs B
NpEe3eHTallH, IJIe UM pacCcKa3blBalOT 00 MCTOPUM KOMIIAHUH, €€ MUCCHH, LIEHHOCTAX, LEISIX U
3aj1a4ax, KOTOPbIC CTaBsTCS Mepe]] COTPyIHHUKaMu Kommanuu (3). ['pynmoBoe HHTEPBBIO CUUTACTCS
Haunboee Y3(pPEKTUBHBIM HHCTPYMEHTOM OLIEHKH KaHIWJATOB HAa MAacCOBYIO MO3UIHIO. DTOT METOA
3HAYUTEIHHO SKOHOMUT BPEMEHHBIE U YEIOBEUYECKUE PECYPCHI.

B komnanun MTC cobecenoBanne ¢ KaHAMIATOM Ha BaKaHCHIO areHTa IO IPOJakaM
MPOXOANT KaXKJIbIi JI€Hb B YCTAHOBJIEHHOE BpEeMS.

4. CobecenoBaHue ¢ CyrnepBaii3epoM IrpyIIbl areHTOB.

Peanuzanuss mnpoekTa IO MaccoBOMY HOJXOOpY MpennojiaraeT axkTHUBHOE y4acTHe
(YHKLIMOHATBHBIX pyKOBOAUTENEeH. VIMEHHO OHM TNPUHMMAIOT OKOHYATENbHOE peIlleHHe NpU
0TOOpe KaHIUIAaTOB B CBOIO KOMAHY.

[Tocne rpynmoBoro cobecenoBaHus peKpyTep 3HAKOMUT KaHAMAATOB C JIMHEHHBIM
PYKOBOJUTENEM - cylepBaiizepoMm Trpynnsl areHToB. CynepBaifzep MOApPOOHO paccKas3biBaeT O
COCTABJLIOIIMX 3apabOTHOM IUIAaThl, O MPOXOXKJIECHHUH O3HAKOMHUTEIBHOW CTaXUPOBKH, 00
OTYETHOCTH.

5. MaccoBoe aHKeTUpOBaHHUE.

[Tocne uWHTEPBBIO C cCymepBai3epoM 3aWHTEPECOBAHHBIM KaHIUAATaM MpeasIaraercs
3al0JIHUTh AHKETY.

AHkera — cmoco0 moxdopa MakKCUMalbHO OOBEKTHBHON HHGOpMAnMM O KaHIHUIATe.
[TosTomMy B Hell myOnmpyeTcst mpakTH4ecKH Bcs MHQoOpMaiusi, mojaBaemas B pestome. [Ipexne
BCEro, B aHKET€ MOXHO 3allpOCUTh Ty HH(POpPMAIMIO, KOTOpas B pe3ioMe TPAAMLIHMOHHO HE
MOJIAeTCs, HO KOTOpasi MOXeT OBITh MMOJIe3HOM 111 padoToaress (2, p. 50).

6. OOyueHue, CTaKUPOBKA U 0(OPMIICHHE.

[To pesynbraram rpynmnoBoro codeceoBaHMs CylepBaiizep U peKpyrep OTOMParOT aHKETHI
KaHAWJATOB, YCHEUIHO MPOUIEJIINX HHTEpBbIO. OKOHUYATENBbHOE pELICHHE NpPUHUMAET
cynepBaiizep. OH k€ CBSI3bIBAETCS C 3aMHTEPECOBABUIMMM €ro KaHIWJAaTaMH W HpUIJIAIlaeT Ha
CTa)KUPOBKY.

[Tocne coBepiieHuss MNEpBOH MPOJAXKHM CTaxepy Hpeaiaraercss oQOpMHUTb JOTOBOP
Ipak/1aHCKO-IIPAaBOBOTO XapakTepa.
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Takum  oOpa3zoMm, MaccoBBIA  MOAOOP TpeOyer

npo(hecCHOHANBHOTO MOAX01a. B CBSA3M ¢ 3TUM, OpraHu3alyy, peryaspHO HaOUparomei nepcoHan

nepcoHajia TIIATCIIBHOTO u

HA MaccoBble TIO3WIMH, HEOoO0XOoauMa COOCTBEHHash TEXHOJOrus moadopa, a HMEHHO,

CTPYKTYpUPOBAHBI JITOPUTM, HE JOMYCKAIOMINHA KaKUX-THOO0 OTKIOHEHHH.

Kpome Toro,
spdexTuBHOCTH Moadopa. OaHUM U3 KpUTepHeB 3((HEKTUBHOCTH KavyecTBa Moj00pa IepcoHana
SBIISICTCS YIOBJIETBOPEHHOCTH MMOA00POM NEepcoHana (PyHKIMOHAIBHBIX pyKoBoauTenei. OneHuTh

npu pcajiu3alu MaCCOBOTO IPOCKTa CJICAYCT MPOBOAWUTHL aAHAIU3

YIIOBJIETBOPEHHOCTh MOJ0OOPOM MAacCOBOTO IIEpCOHANa BO3MOXKHO TMPU IOMOIIM AHOHHUMHOTO
AHKETUPOBAHUA.

IIpoBenennbnii B kommanun MTC omnpoc BBISIBWI  BBICOKYIO — YAOBIETBOPEHHOCTH
(YHKIMOHATBHBIX PYKOBOJUTENEH Mpe3eHTalell BaKaHCHH, POJIbIO PEKPYyTEpa B COMPOBOKICHUN
areHTta mocje cobecenoBanus M 3(P(HEKTUBHOCTHIO TAKOTO MCTOYHWKA MPUBICUCHUS KaHIUIATOB,
kak akuusa «[IpuBeau apyra». Ha nocTaToyHO BBICOKOM YPOBHE HAaXOAATCS TAaKUE KPUTEPUH
YIIOBJIETBOPEHHOCTH, KaK 3((PEKTUBHOCTh COTPYIHUYECTBA C yupexaeHusmMu . EkarepunOypra u
CBepUI0BCKOI 0051acT Ha TpeMET NPUBJICUEHHUS KaHIUIATOB, (opMa COTPYAHUYECTBA C 3TUMHU
YUPEXKACHUSIMH, a TAaKXKe COOTBETCTBUE KAHIMIATOB TPEOOBAHMSM 3asIBKU M IMPOILEHT KaHUJATOB,
NPOIIEAIINX CTAKUPOBKY, OT OOIIEro YKcia MPeCTaBICHHBIX KaHIUIaTOB.

C npyroit cTOpoHBI, (QYHKIIHMOHAIbHbIE PYKOBOAMTENH BBIPA3WIM OTHOCHTEIBHO HHU3KYIO
YIOBJIETBOPEHHOCTh CPOKAMHU 3aKpBITHS BAaKaHCUM W MCTOYHUKAMHU IIPUBJIEUEHUS IIE€PCOHAIA
(CMHU, HuTeprer). DTO MOXKET OBITH CBS3aHO KaK C HEIOCTAaTOYHBIM OIBITOM PEKPYTEpOB B
00paboTKe BO3paXEHWU COMCKaTenel, Tak W C MCIOJIb30BaHMEM HEd(P(PEKTUBHBIX HCTOUHHUKOB
IIPUBJICUEHMS [IEPCOHAJIA.

CoctaBUM MaTpully JeHCTBHI, HAalpaBICHHBIX HA PELICHHE CYLIECTBYIOUIMX MpoOJieM B
OpraHu3aluy noadopa areHToB 1o npojaxke yciyr B OAO «MTC».

Tabmuna 1
Marpuua aeiicTBHil, HAIPABJICHHBIX HA COBEPIICHCTBOBAHME MACCOBOI0 1M0A00Pa Ar¢HTOB 110
npoaaxe B OAO «MTC»

1. IlepBocTeneHHasi Ba2KHOCTh

2. BaikHO yKpenuTh/pa3BUTh

- aHaIn3 HCTIOJIb3YEMBIX
MCTOYHHMKOB MPUBJICUCHHS IEPCOHANIA;

- MOMCK HOBBIX A(PPEKTHUBHBIX
HCTOYHUKOB,;

- COKpAIlleHHEe CPOKOB 3aKpBITHS
BaKaHCHH.

- pa3BUTh HABBIKH PEKPYTEPOB B
00paboTKe BO3paKEHUI COUCKATEINCH;
- COCTaBHUTh HamOOJIee IIOIHOE U

JOCTOBEPHOE  OOBSIBJICHHE O  BaKaHCHH,
KOTOpO€E MTO3BOJIUT cpasy OTCESTh
HEIOIXOIAIINX KaH/HIaTOB;

- NOJICPXKUBATh 3 (HEKTUBHYIO
oOpaTHyl0 CBSi3b C  (YHKIIMOHAJIBLHBIMH
PYKOBOIUTEIISIMH.

3. YIy4llInTh, €CJIH eCTh BO3MOKHOCTD

4. CoxpaHuTh

- Ka4eCTBO MPEI0CTABIAEMbIX
KaHau1aToB (OpUEHTAIIHS Ha I[EJIEBYIO
ayJIMTOPHIO);

- COTPYIHUYECTBO C
yupekaenusivu . EkarepunOypra u

- akuus «IIpuBenu apyra» kak
MCTOYHHK MPHUBJICUCHUS] KaHIIATOB;\

- npe3eHTanus kKak 3(pdeKTuBHbIHI
Y HATJSITHBIA MTHCTPYMEHT IPEAO0CTaBICHUS
nH(pOpMaIMK O KOMIIAHUU M BaKaHCHH,
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CBepioBCKOit obnacTu; - ¢dopma coTpyaHHYECTBA
- MIPOBEJICHUE €KEMECTIHBIX peKpyTepa ¢ KaHIuaaTaMu Mociie
coBemannii «HR + OuzHec». cobeceI0BaHMS.

CocraBneHne MaTpuIlbl JCHCTBUI IMMO3BOJWIO MOHATH, Kakas MpobiiemMa B OpraHU3aluu
nosoopa areHToB 1o mnpojaxe B komrnanun MTC umeer nmepBoouepeHyI0 BaXXHOCTh. B cBs3u ¢
3THUM, 1eeco00pa3HbIM OyIeT JaTh CIEAYIOIINE PEKOMEHIAINH 110 COBEPIICHCTBOBAHUIO 1M0100pa
areHToB 1o npojaaxe B OAO «MTC»:

1. OrcnexuBaTh HOBYIO NI€UaTHYIO, 3JEKTPOHHYIO HH(GOpPMAIMI0 HA pBIHKE TpY/a,
BO3MOJKHBIC aKTyaJIbHbIE KaHAJIbI IPUBIICUYCHUS TIEPCOHAIA.

2. [lepuoauuecky IPOBOIUTH KOHKYPEHTHYIO Pa3BEAKY: MPOXOAUTH Tele(OHHOE HHTEPBBIO,
coOeceJoOBaHHE HA BAaKAHCUIO areHTa IO MpoJakaM B KOHKYPEHTHOW OpraHM3alud C LEJIbI0
BBISIBJICHUS CIIOCOOOB 0O0pabOTKM BO3PAKEHUI PEKpyTEpOM, MHCTPYMEHTOB I0J00pa MepcoHala,
opraHu3zanuu codece0BaHus 1 T.11.

3. OnpenensaTs pe3ynbTaThl PEKIAMHON KaMIIaHUU TI0 CJICAYIOIIUM KPUTEPHSIM:

a) KOJIMYECTBO BXOJSAIINX 3BOHKOB;

0) COOTBETCTBUE O3BOHHUBIIMX TPEOOBAHHSIM BaKaHCHH,

B) MPOIICHT 3aKPBITHIX BAKAaHCUH.

4. ITpoBecTH KOMILICKCHBIN aHAIU3 MCIIOJIb3YEMbIX UCTOYHHUKOB MPHUBIICUECHUS MIEPCOHATIA U
HAlTH HOBBIC HCTOYHHKH.

CrnenoBaHue 3TUM PEKOMEHJALMSAM MOMOKET OPraHM3allUU CKOPPEKTHPOBATH PEKIAMHYIO
KaMIIaHWIO, COKPAaTUTh 3aTpaThl Ha IPUBJICYEHUE IE€PCOHANA, COKPATUTh CPOKU 3aKPHITHUA
BAaKaHCH, MOBBICUTH YAOBJIETBOPEHHOCTh (PYHKIIMOHAJIBHBIX PYKOBOJUTENEH moadopoM. MHbIMU
CJIOBAaMM, 3TH HM3MEHEHHUS IO3BOJIAT CJlIeJIaTh KOMIIAHMHM YBEPEHHBIM IIar B peaqu3alud CBOMX
aMOUMIIMO3HBIX IIeNeil.

[IpoBeneHHBIE HaMU aHAIW3 TO3BOJMJI CAENaTh CIEIYIOIIUE BBIBOJBI: BO-IIEPBHIX,
COBPEMEHHbIE KOMIIAHWHM, OTKa3blBasChb OT MAacCOBOIO IOJ0Opa MepcoHaja M OTpHILAs €ro
HE00X0IMMOCTh, HEMUHYEMO BCTYNAIOT B CUTYyalMio Kpusuca. [ToaTtomy nepemMeHsl, H3MEHEHHs B
paboTe OTEYECTBEHHBIX KOMITAaHUN HEHW30€XHBI, YTO BBI3BAHO YCJIOBUSMH CHUCTEMHOMU
TpaHc(hopMalM, CMEHOW >KU3HEHHOIO COCTOSHHS. Bo-BTOpBIX, mNpobiemMa OTe4eCTBEHHBIX
KOMIaHU{ 00YCIIOBJIEHA HE TOJBKO T€M, YTO JeJaTh, a - KOMY JeJaTh, CIeJ0BaTEIbHO, MaCCOBBIN
nonbop ocraercs BbIOOpOM 1O HeoOxomumoctu. M mocnenHee, 4YTOOBI KOMIIEHCHPOBATb
HAaMETHBLIYIOCS YIPO3y «IKOHOMHYECKOH BOPOHKH», MAaCCOBBIA MOJOOp Kak pecypc pa3BHTHUS
KOMIaHUK He uMeeT F3PPEKTUBHBIX CIIOCOOOB 3aMEIIECHUS.
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Dynamic Elements of the Consumer Market
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Annotation: In the framework of probabilistic-dynamic method studied equilibrium dynamics in the
consumer goods market in the conditions of perfect competition. Introduced degrees of freedom —
connections between the elements of the market — and describe the migration of perturbations
volumes of supply and demand relations, which determines the features of the formation of the law
of consumer demand.

1. B pabore (1) ™eromamMu BEpOSITHOCTHO-AMHAMHYCCKOW Teopuu (2) H3ydeHO
B3aMMOJICHCTBUE OOJIBIIIONO YHCJIA MPOM3BOJCTBEHHO-9KOHOMHYECKUX CHCTEM B  YCIOBHSIX
COBEpILIECHHON KOHKYPEHIIMU (MOJIENb HICAIbHOIO OTPACIeBOTO pbiHKa). OnucaHbl CBs3H (CTEICHU
CBOOO/IbI), BO3HHMKAIOIIUE MEKIY OIEMCHTaMU pPbIHKA, W HAWJICHBI YCIOBUS JIOKAJIBHO -
PaBHOBECHOTO B3aMMOJICHCTBHSI B BHJIE PABCHCTB OOBEMOB MPEJIOKEHHUS M CIIPOCa HA KaKIOU
cBsi3u. MccnenoBaHbl BOMPOCHl YCTOMYMBOCTU B3aMMOJCHUCTBUS M MEXaHU3MbI (hOPMHUPOBAHUS
3aKOHa CIIPOCa Ha OTPACIICBOM PhIHKE.

Hacrosiias pabota mocBsiiiieHa W3y4CHUIO PABHOBECHOW JIMHAMUKU COBEPIICHHOTO PhIHKA

NOTPeOUTENLCKUX  TOBapoB. PaccMoTpeHa CTpyKTypa CBs3ef W ONHMCAaHbl MEXaHU3MBbI
¢dbopMHUpOBaHUS 3aKOHA YCTOWYMBOIO CIpoca Ha MOTpeOUTEeNbCKOM pbIHKe. [lokazaHo, uTO B
paMKax BEPOATHOCTHO - JHMHAMMYECKOIO METOJAa CBOMCTBA PBIHOYHOIO B3aUMOJEHUCTBUS
OTIPEICISIFOTCS.  XapaKTepOM pacnpocTpaHeHHs (MUTpanuii) BO3MYyIIEHWH OO0OBEMOB crpoca u
IPEMJIOKEHUST 10 CBA3SM pbIHKA. HaiineHsl ycinoBUs, HAaKJIAaAbIBa€Mble Ha TPACKTOPHUHU
MUTPUPYIOIIUX BO3MYIICHHH, KOTOpble O0O0ECHEUnBAIOT YCTOMYMBOCTH B3aMMOJACUCTBUS, HE
JIOIIyCKAIOIY0 HEOIPAHMYEHHOIO0 pOCTa AaMIUIMTYJIbl 3TUX BO3MylleHui. lccnenoBansl
MOJU(UKAIIMM 3aKOHA MOTPEOUTENBCKOrO CIPOCa, OIpeesiieMble COOTHOMICHUSMH MEXIY
napamMeTpamMi HeCTallMOHAPHBIX MPOIIECCOB B3aUMOCHCTBUS areHTOB MOTPEOUTENIBCKOTO PHIHKA.

2. B oTnmume oT MHOTOYpOBHEBOH CTPYKTYpPHI OTpacieBoro peiHKa (1), B3anmoeiicTBre Ha
pPBIHKE MOTPEOUTETHCKUX TOBAPOB XapaKTepu3yeTcs HAOOpPOM OOJBLIOrO YHcia JIBYXYpPOBHEBBIX
CTPYKTYp, TUITMYHBIN BUJ KOTOPBIX H300pakeH Ha puc. 1. YpoBeHs 7 + 1 Takoro pbIHKa 3aHUMAIOT

nokymnarenu Onar (I’ +1, |), KOTOpbIE HCHBITBIBAIOT CIIPOC HAa TOBaphl @, IMpeJlaraeMble

MpoIaBLAMU (r, p) Ha ypoBHe I .
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r+1,, S

_______ > ! F—-fF=-=---
€ ---—- > Ari1s < Ari1s € d--—-- >
A V\
Y | e C_____ o | \
________ ! ! + ! + » ’ L -
<------ - Qrs < E_______________: E_______________: Ay <« |
r.s rl

Puc. 1. Ctpykrypa cBs3e#l MOTPeOUTEIBCKOTO PhIHKA
Crenenamu cBOOO/BI NOTPEOUTENLCKOTO PBIHKA SBJAIOTCA CBA3M BUAA (y, & a;,‘v,,
¢opmupyewmsie arearamu (u',v') u (1, v) B X0/ B3aUMOICHCTBUSI MEXK Ty CyOBsIdeHKaMU @'y, |
ay, - K ux unciy oTHOCATCH:

a) BEPTUKAIBHBIC CBS3U (g & Qyiq1g; 0) TOPU3OHTAIBHBIC CBSA3U HAa YPOBHE IIPOJABIIOB
Ars 2, Aps 2 Ay, (I # S);B) rOpU3OHTANBHBIC CBS3M HA YPOBHE IOKYHATENICH (iq1g &
@415 T) KOCBIC CBMBU Q' 2 &'y 5 -

['1aBHYIO pOJIb Ha NOTPEOHTENECKOM PHIHKE HIPAIOT BEPTUKAIBHBIC Q) s & Qyiqg U KOCHIC
'y, 2a'11¢ CBSI3U, OCYIICCTBISIOIINE TOBAPHO-ICHEKHBIH OOMEH MEXIy IpOJaBLAMU
(r,s), (r,1) nnokynarensmu (r + 1,s) ToBapoB a u a’.

I'opusoHTaNbHBIE  CBSA3UM  Qp g & Ay U a,s 2 a'y; obecnieunBarorT  ddhexTUBHOE
B3aMMOJIEHCTBUE TPOAaBLOB Ha cocexuux sueiikax (r,s) u (r,1) ypoBHS T B XOme TOProBIH
ToBapamu @ U . I{enecooOpa3HOCTh TUX CBsA3eil OOYCIOBJIEHA B3aMMOBBITOHON KOOMEpaIuei
IPOJIABIIOB OJHOPOJHOTO TOBApa MPH WX B3aUMOJCHCTBUH C TIOKYIATEISIMH.

MsI mpefrmosaraeM, 9To MOKYNaTeIH Ha MOTPEOMTEIHCKOM PhIHKE JACHCTBYIOT HE3aBHCHMO
ApYT OT Apyra, MO3TOMY BO3HUKAIOIIKE HA yPOBHE T + 1 FOPH30HTAIBHBIC CBSIBU Qpyqs 2 @ pyqs
(GyHKUMOHUPYIOT BHyTpM oaHOH sueiiku (r+ 1,s) M pemaror 3agady nepepacnpeeaeHus
OFOJKETHBIX CPEJICTB ITOM SUCHKU C IEIIBI0 UX Oosiee 3PPEKTUBHOTO UCTIOIb30BaHUs. BaxHelien
3a7a4ell TaKOTO THIIA CBSI3eH SABIIAETCS 3aj1adya 3aMEIlCHHs TOBapa @ TOBapoOM - CyOCTHUTYTOM «’,
CIIPOC Ha KOTOPHIH B siuekike (r + 1, s) okasaics 00jie€ BBICOKHM.

Kocslie cBsi3u THHa @' 2 @'y 41 ¢ HPEAHASHAYCHBI ISl PETYIMPOBAHUS JICHEKHBIX TIOTOKOB
mexay mnokymarenem (r+1,s) u mpomasuamu (1,0 #s). Tak, OHM peaIU3YIOT HPOLECCHI
3aMeIIeHHs CIpoca Ha TOBap (¢, NEPBOHAYAIBHO BO3HUKIIErO Ha BEPTHKAIBHOW CBS3U () &
Qry1s, OONEE 3QHEKTUBHBIM CIIPOCOM Ha cyOCTUTYT ' . Kak yke ymoMHHANIOCh, TaKHE IPOILIECCHI
CTaHOBSITCS BO3MOXKHBIMH, OJlarofapsi aKTUBHU3aLlMU BHYTPCHHEI FOPU3OHTAIbHOM CBSI3H Qlyyqs &
@'y115. JIpyTUM Ha3HAUEHHEM KOCBHIX CBA3el THNA ), & @4 ¢ ABIAETCA OPraHH3ANMA SIEHKOI

(r,p) pexnamHBIX aKIHi, CIIOCOOCTBYIOIMX MOBBIMIEHHUIO cripoca sueiiku (r + 1, s) Ha ToBap a.
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3. Kaxnas cBfA3b NOTPEOMTENHCKOTO DPBIHKA — (y, & a;fyv, XapaKTEepU3yeTcss psAIoM

nokasareneit (1), cpe;u/l KOTOPbIX Hamboyiee BAXHBIMH SBISIIOTCS BEIUYMHBI COOCTBEHHOCTH

u U’
npogasiua  (P,)y, u  nokymarens  (Py)yip, ~ COOTBETCTBYIOIIME MM  OOBEMBI

u' wr

U o = (eqPy)uy menpoca (Qu)uiv = (€u|Pu)iiy ; MapaMeTpsl HEHHOCTH

HPEUIOKEHUS (Qa

uv

u vl . )
(Ba)wy Y IOTE3HOCTH (Ba,) ToBapoB @ u Q' ; ueHa npemtoxerus (pg),, U HEKOTOpbIC

urw!
Ipyrue. 31ech £, U €, - UHTEHCUBHOCTH npezmo;erI/m U CIIpPOCa, COOTBETCTBEHHO (2).

Msl Oynem cuurtath, uro IueHa (pg)y, u' v ONpENEAeTCS 3aKOHOM IPEIJIOKEHMUS,

c(hopMUPOBaAHHBIM TIPEITPHUITHEM — HpOI/I3BOI[I/ITeJ'ICM ToBapa « (2):

Pe =2 by |

Ha O)Hao L

rJie MHIEKC [, HYMEpYeT CTEeNEeHU CBOOObI (MPOU3BOACTBEHHBIC YYACTKH) MPEAIPUSATHUS; Wy,0

Ky, ¥ Qy,0 — HEBO3MYILEHHAs YacTOTa TEXHOJOIHYECKOrO LMKIIA, MAapaMeTp PEHTaOENbHOCTH M
HayalbHasl BEIMYMHA 00bEeMa NPEATIOKEHHsI, OTHECEHHBIE K TPOM3BOICTBEHHOMY YYACTKY [y .
HccnenoBanue TUHAMUYECKUX YPAaBHEHHUH IBM)KEHUS areHTOB MOTPEOMTENHCKOTO PBIHKA,
aHAJIOTUYHOE MPOBEACHHOMY B padote (1), mo3BossieT 3amucaTh yCIOBHS PaBHOBECHOTO TOBApHO -
JCHEKHOTO OOMEHA Ha TVIABHBIX CBS3SX PHIHKA — BEPTHKAIBHBIX O & ®pip1s H KOCHIX ') 2

@' 415 - B BUJIC PaBEHCTB 00BEMOB HpGI[JIO)KGHI/ISI U crpoca:

+1 _ . +1 _
(Qa 4 s (Qa r+1 S (Qar . s (Qar r+1s 1 (2)
n3 KOTOpBIX cne;[yeT pSI)I COOTHOI_HGHI/Iﬁ Mexcny IIOKa3aTciIiMUu BSaHMOI[CﬁCTBHH Ha 3TUX CBA3IX:
1 1, +1 +1,
G S (1 S OO0 S 0 PP ) R

(T ““‘(ﬁa)r;m’ AR Bl

4. TlpenmonokuM, YTO HAa BEPTUKANBHOM CBS3UM Q5 & (pyqs (CM. puc. 1) BO3HHKIO
T+1S T+1S T+1S
= (Pa)r,

+ (6pg)rs ~, BCIENCTBHC YBEINYCHHS
B cyGLﬂquKe a, s Ha Bemmunnay (6Qq)y

+1,
pPOCTa UHTCHCUBHOCTHU MPECAJIOKCHUA (Sa ;,S s NJIN BEJINYMHBI COGCTBCHHOCTI/I (P

JJOKAJIBbHOC IIOBBIIICHUC ILICHBI — (pa

T+1S T+1S

(em. (1)) (3a cuer
r+1, S).

oowvema npemnoxenus (Q,

r+l,s

r+l,s r+l,s r+l,s r+l,s d r+l,s
QI (R + 00,7 )= @)+ G| (@)

a r,s

Cornacho (2), nokynarens (r + 1,s) pearupyer Ha 910 BOBMyH.IeHI/Ie HOBBIIIEHUEM 00BbeMa

cipoca (Q)771 s B cyObsaueiike @41 Ha Bemmauny (8Q4)17; ¢, pashyio (5Qu)r 8"

@)%+, ), = (@) ((p, ) + (dp, ™).

YBenuueHue 3TOro Crpoca MPOUCXOAMT 32 CUET CPEICTB, KOTOPBIC MEPETEKAIOT B CyObsUEHKY
®y4+1s 1O TOPU3OHTAIBHOM CBS3U (pi1s & &' pyqs U3 CYOBSUCHKU 'yyq g, KOTOpAs opMHpYET

CIIpoc (éal)?-ll—l,s Ha ToBap @', npeaIaraeMelii sueiikoii (r, ).
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r+1,s

[Toaromy, ecniu moacucreMa (I’, |) HE MEHSIET LIEHY NPEIIOKECHUS (p a.) TO YCJIIOBUE

rl !

JIOKaTBHOTO PaBHOBeCHs (2) BBIFOAHO peaan30BaTh HA KOCOM CBS3H Q'p; 2 @'pyq5, C 00BEMOM

— \r,l
CHpOCB_ (Qa' )r+1,s , yMeHI:H_ICHHBIM Ha BG.III/I‘II/IHy

r+l,s

r+l,s d r+l,s
(dQ )r+1s - (dQ )r+1s - (dQ ) =- KQQ (dpa )r,s’ )

a r,s

Wuterpupys noiaydaemoe qudQepeHnnanbHoe ypaBHEHHE [TPU HA4YaIbHOM YCIOBHH
= \r/! r+1s | rl —r)l (— )r,l
(Qa )r+1,s [( pac )r,s ]_ (Qa'm )r+1,s - 8r+1,s Pa'm r+i,s’

— \r.|
HaXo0JUuM HCKOMYIO 3aBUCUMOCTD o0neMa crpoca (Q o ) r+1s OT LICHBI IIPEIUIOKCHUSA (p o )

@) () )= @k @ (p ). (PS> (Paedi.

(ﬂa ):Jrsl’S r+1,s
) f )
((Oa ):’Jrsl,s ((Qa )r,s )

= r,l
(Pa.m )r+1s - MAakCHMaJIbHO BO3MOXXKHOE 3HAUYeHHE COOCTBEHHOCTH ITOJACHCTEMBI (I’ +l,S),

r+1,s
r,s

1,
3neck (pa C)r+ = cebecTouMOCTh  MpejyiaraeMoro ToBapa (2);

o r+1,s r+l,s
o0ecrieunBaoliee B3aUMOJCHCTBUE HA CBS3U 'y Za'HLS,;(Qa )r,S ((pa )r’S ) - (QyHKIHA,

oOpartHas 3aKoHy mpemioxkenus (1).

Gopmyna (4) omuceiBaeT HOpMalbHOE TPOSBICHHE 3aKOHA CIIPOCa, COCTOSIIECE B

r+l,s

— \r.|
YMEHBIIEHHH 00beMa crpoca (Qa )r+1,s C POCTOM IICHBI MPEIIOKCHHU (pa )r,s u

COIIPOBOKIAACMOC YBCIIMYCHUCM [JOXOJa TMOKYIIATCIIsI HAa BCIIMYMHY HCPCAIM30BAHHOI'O CIIpOCa

(dQ ) (41, 38 CUCT 3aMCILCHHUsS TIOJOPOXKABIICIO TOBapa @ 0OJIee ACIICBBIM a'. Tpaduku KpUBBIX

— ’I ,
crpoca (Qa ):+1,s (( P, ):21 S) U TIPEUIOKEHUS Q s (erSl S) n300pakeHsl Ha pHcC. 2.

OTMeTHM yCTOMUYMBBIN XapakTep MOJy4YEHHOTO 3aKOHA CIIPOca, KOTOPBIi, B COOTBETCTBUU C
pesynbTatamu padoTsl (1), obecrieynBaeTcss HaIMYMEM KOCHIX CBSI3€H Ha 3aMKHYTBIX TPACKTOPHSX
MUTPHPYIOIIUX BO3MYIICHUH CIIpOca U Mpeuiokenus (cM. puc. 1).
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gr, r+ls
r+l,& r.a

( L r+ls '_____‘\‘
_______ N §rll, r+l.s
Lo | |
E(Q'W):*‘LS T e e —————— ——
I
1 H
i
7 I
] i
= i
(QB);;IE,E | ———————', l
ra |
T————
‘ P (B prtis

Puc. 2. KpuBsle npepioxenus u cupoca (MHASKC @ Ui yao0CTBa OMYIIECH)

r+l,s
5. HyCTB TGHGpB IICHa (pa )rs paCTeT 6nar0,£[ap;1 IIOBBIINICHUKO Ka4dycCTBa TOBapa

r+l,s r+1,s
(ﬁa )r . = {ﬁ ) } (cM. (1)). Eciiu ipu 5TOM BeIMUYMHA MPEIOKEHUS HE MEHSETCS, TO, COTJIACHO

r,s o
(3), yMeHbIIIaeTCsI MHTEHCUBHOCTD CIIPOCa (Sa )r+1,s B CyOBbSAYEHKE (yi 5. BaXKHO MMETH B BUY,

YTO OTKJIMK Ha TaKOe BO3MYIIEHHE OyJeT pa3iu4HbIM Ui «00raToro» u «0eqHoro» HOKynaTen;I.
Jlns cnydas «OepHOrO» — MOKyNaTels ¢ HU3KOM BenuuumHo# coberBennoctn (Py)) +1 ¢ Iipu

AF S a
<(P)s ﬂ oGbeM crpoca (Qa )r’s =(,)" (P, )r+1s Oy/IeT yMeHbIIaThC,

r+l,sa (_ )r,s r+1,s r+l,s
aJr+l,s

(AP, )i

r+1s

TOr/ia Kak JuIsi «G0oratoro» morpeGuTens ¢ 6ombmoii co6cTBeHHOCTBIO (Py) 't ¢ CIPOC MOXKET KAk

r,s (Aga ):fl,s

N v ), TaKk H
(80! )r+1,s

yMEHbIIAThCS (B Cilydyae MTHOPUPOBAHUS MOKYIKH, MPU (AP )r s < (Pa)

r,s (Ag )r+1 S

r+l1,s (ga ):fm

r+l,s
HpI/I MOHMKCHUU KC€ KAa4YCCTBa MpCJraracMoro ToBapa (ﬂa )r s

).

YBEIUYUBATHCS (B 0OpaTHOM ciydae: (AP )r s (Pa)

HHTCHCHUBHOCTL CIIpOCa

— \r r,s — \rI,s
(8 )r+1 s YBCJIMYUBACTCA, YTO BJICUCT 34 co0011 MOBBILIEHUE 00BEMA CIipoca (Qa )r+1,s = (Sa )r+1,s

r,s
(Pa )r+1,s y «OemHOro» MOKymaTenas M MOXKET BbI3BaTh MAJEHHE 3TOr0 CIpoca y «0oraroro»

MOKYIATENs IPU YCIOBHUH MEPEHOCa YacTU €r0 COOCTBEHHOCTH (AP ) HA CBSI3U Q15 2 'y,

r+l,s

r/ie TpeTararTcst 6oJiee JOPOrue ToBaphl & .

Takum 00pa3oM, COOTHOIIEHHE MEXAy 00bEeMOM cCIpoca Q U LICHOM MNpeUI0KEHUS

r+l1,s

r+1,s r+l,s o
prs ) OGyCHOBHeHHoe N3MCHCHHUEM Ka4dy€CTBa ToOBapa ﬁrs , HMECT pas3sjIMdHbli BUO B
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3aBHCUMOCTH OT MEXaHU3Ma BO3ACUCTBHUS CyOBEKTa Ha MOTpeOHTenbckuil ToBap. s «OegHoTO»
MOKyHaTeast JTOMHHHUPYET MEXaHU3M 3aMEIICHHUs, M 3aKOH CIpoca MNposBisieT ce0s B CBOEM
oObpryHOM Buje. HanpoTtus, miis «6oraToro» mokynaress CylecTBeHHbBIM SBIsieTCs 3 PEKT 10X0/a,
BCJIEJICTBHE BO3MOXHOCTH 00jee CBOOOJHOTO pacloOpsKEHHs CBOEH COOCTBEHHOCTBIO, UTO
MPUBOANT K AaHOMAJIbHOM (pOpMe MPOSBICHUS 3aKOHA CIIPOCa, U3BECTHON B AKOHOMHYECKON TEOPHHU
Kak napazgokc ['npdena.
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Annotation: From the witnesses of the vandalism realized towards West Armenians by Turkish
powers the evidences of German humanists A.Wegner and H.Firbucher are presented in this article
who convicted those terrible actions demanding retribution from the leaders of the indifferent world
as well.

I am neither an accuser nor protector. Facts will speak themselves.
Y.Lepsius

The beginning of the 20™ century was noted in Armenian history by tragic events, when Armenian
Genocide was planned and realized by Ottoman powers.

In 1915-1916 huge bulk of literature was created about Armenian Genocide in the territory of
Ottoman Empire. Writers, journalists, historians, publicists, officials touched upon these activities
unprecedented in their forms and area, books, articles, memoires, collections and scientific
researches were published on the basis of witnesses of survivors and foreign evidence.

Being already created this huge and significant literature comes to prove that during the years of the
World War | the actions realized towards Armenians living in the territory of the Ottoman Empire

were nothing but Genocide (from Greek yévoc - gene and Latin caedo - kill), according to UNO
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conventoin of December 12, 1948, “To prevent the crime of Genocide and to punish for it”,
completely or partially intended planned massacre of any national, ethnic or religious group in the
following way: killing group members, causing group members physical or mental bad injuries,
intended creation of such vital conditions for special group which are accounted for their complete
or partial, physical abolition, obligating such actions which will prevent the birthrate of the group,
the forced transportation of children of the group (1). According to the same conventoin Genocide
is considered to be an international crime).

Including factually capacious materials Armenian Genocide was reflected also in German
Literature. The special interest of German sources to Armenian Genocide was conditioned by the
circumstance that German Empire was the ally and cooperator of Ottoman Turkey and witnesses of
the following authors either official - service reports or evidences of those years will hardly stand a
doubtful behaviour towards Turkey.

Yet during 1894-96 Armenian massacres in the territory of Ottoman Empire arose the anger and
irritation of outstanding intellectuals in different countries. A group of famous characters of time
convicted Turkish brutal policy towards peaceful Armenian population, expressed themselves in
defence of Armenian widows and orphants.

Connected with this Armenian Beneficial Associations were organized in Germany which were
later united and in 1914 “German - Armenian Company” social organization was created at the
head of Y. Lepsius. German - Armenain Company in the face of Y.Lepsius worked greatly by
collecting and publishing documents about the plight of Armenians in Turkey, Genocide, the role
and position of Germany in this case.

Young German expressionist and poet Armin Theophil Wegner (1886-1978), witnessing the
vandalism of the Turkish powers towards West Armenians, was among the first who represented
conviction in “Horrible actions in Mesopotamian deserts”. True documents of this were A.Wegner’s
diary notes and letters to his relatives during 1915-16 (he was working in Turkey in the sanitary
service of German military missionary of the time).

A part of Wegner’s letters written in 1915-1916 was still printed during war years for what the
author wa deported from Constantinople. All the letters were published as separate book in 1919
entitled “ Way without return” (martyrdom in letters). The historical - literary value is not only that
it is a real witness of Turkish vandalism towards West Armenians, written down under the direct
impressions of events, but also that the author revealed the psychology of Turkish and Armenian
nations in the conditions of war and peace.

In the book open with following lines “These letters tell about death...” the protector of surpressed
nations’ right of self-determination, describing the terrors of the World War I, wrote. “All the
valleys and banks of rivers are full of sorrow camps. Through crossings of Tavross the uncontrolled
stream of destroyed town is flowing, hundred thousands of condemned throw themselves from the
mountains, uncountabe lines of people, thichkening more and more, were solving in the fields,
disappearing in the deserts. Where? Where? This is the way without return” (2).

In 1919 Wegner published his famous “Open letter” to the USA president Woudro Wilson, in
which, as one of the few europeans who eyewitnessed the terrible extermination of Armenians and
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their poor remains, he represented the horrible scenes of pain and horrors. “ I saw mads who ate the
muck of their bodies, women, who boiled their new-born babies, girls, who sliced hot bodies of
mothers to find the gold swallowed by the fear of marauders” (3, p. 22).

Understanding deeply the suffered soul of Armenians, their unheard sufferings, addressing Wilson
with bitter reproofs, Wegner claimed “to save Europe’s honour” and help christian nation of “high
culture, with rich and glorious history, with valuable services in the sphere of art, literature, science,
outstanding and talented, with deep religious spirit, rich with high piety” (3, p. 26).

Printed in “New generation” special edition journal , 1922, “Cry from above Ararat” article is
author’s reflexion of serial crime towards Armenians of Izmir, which was nothing but complete
disclosure of political and diplomatic intrigues of the countries victorious during the World War 1.

“What did western victorious countries do to save that small, tortured for its spirit and belief
nation?... Brian...De Shanelle...Orlando....Soninyo...Wilson..there are so many glorious names
which pass over us like the official uniforms of the parade leaving only the echo of empty giggle of
desperation after them” (4, p. 2), -Wegner lashed the criminal indifference of western countries.

A short description of Armenian deport and massacres is Wegner’s “Taleat Pasha’s trial”. In
introduction of steneography the author proved the fact of genocide organized and realized by
Young Turk villains. In the history of trials in the place of accused was the victim for the first time,
main accuser was the Killer. And that trial was marked in the history as Taleat Pasha’s trial, but not
as S.Tehleryan’s. “In the surprising storm of events it happened so that the victim, suffering under
factual burden and being silent, unwillingly became an accuser and instead of accused there was no
Soghomon Tehleryan, but a bloody shadow of deceased, such a deep confirmation of mysterious
situation when the accuser is not the killer, but the victim” (5).

During the trial in Berlin, 1921, great friend of Armenian people Wegner was figured as eyewitness
and evident showing the photos of Armenian massacres taken by him.

One of outstanding faces of Pacifistic movement (Germany, 1920-30ies), Heinrich Firbucher (1893-
1939) was the interpretor of Marshall Liman Otto Von Sanders in Turkey during the World War I.
Under the circumstances witnessing the “greatest organized massacre that humanity has ever seen”
(6, p. 95) towards the Armenians, he published his book of “What royal Germany hid from
German-Armenians. Extermination of civilized nation by Turkey” (1930), where the thoughts of
humanist writer about Armenians and the intrigue organized against them are gathered.

Taking into account the position of Firbucher it is not necessary to discuss his being well informed
of the political events in Turkey of those days, a circumstance which makes the evidence of
eyewitness important. The same can equally be accreditted to factual materials brought by the
author, their analyses and evaluation. The book which consisted of small parts and the way of
thinking is written down skillfully and with frank feeling of sympathy, the highest criterion is the
truth. The “feast” of Armenian extermination in Turkey the author often named with such
expressions which, being already popular, described the event naturally and the best. Thus, “Hell of
Danthe”, “The bloodiest massacre”, “The most horrible tortures of christians in human history” etc.
Speaking about the author considered it as being his “duty” because he was sure that “if we want to
keep in our soul the ability to love, we must hate that horrible brutality which occurred around us”
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(6, p. 101). “And let,- the author continues, - according to our opportunities this work become a
small cross on the cemetery of brotherhood in the mountains of Caucasus”. This is more important,
let the blind see it as “under the shelter of old thinking new germs of new crimes are covered” (6, p.
54).

German author shamefully remembered the amity of Turkish leaders and Wilhelm the Second thus
openly accusing Germany for it hid Turkish brutality behind curtains. Firbucher thought that 1915
in Turkish history was not by chance, because turk is criminal ny nature, and the massacres of
Armenians were the “apogee of brutality”. In the book the essence of Turkish history is revealed.
“Violence, violence and again violence”, and as proof of already said Firbucher added. “Turkish
people are stupid in the very meaning of this word...Indifferent and unable for art, culture, they are
masters of “fighting, fighting and only fighting”. These bekks and effendies are in their rudiments
there, where power of brute force, fist, fear and aim to destroy is ruling, but not intelligence and
thinking” (6, p. 72).

Parallelly with overall description of Turkish nation H.Firbucher also characterized Armenians to
reach the readers the relations between these two nations thus focusing especially the fact that
Amenians were sure that Turkish powers will not be so short-sighted because they will lose the
most hard-working part of society so leading the country to the poverty.

Y.Lepsius was also thinking so while meeting Enver Pasha, he reminded him “Armenians are the
stomuch of your country. You cut your stomuch and suppose that other parts of it - turkomen, lazes,
kurds and circassians can play its role. This is delusion” (7).

Firbucher couldn’t also miss from his viewpoint Soghomonyan Tehleryan’s trial, touching upon
Tehleryan’s “exploit”, Firbucher gave the details of the 2-days trial of national revenger in Berlin,
June, 1921, analyzing and evaluating it as “this verdict is one of the most glorious pages of German
justice” (6, p. 19).

According to all these, the author is optimistic, speaking about the crying injustice H.Firbucher
believed, that the world didn’t completely lose its understanding and even seeing “brutality of
humanlike beast”, it can’t be considered that struggle against the beast was meaningless. “We have
no right to despair. Yes, we have no right. We have no right to doubt the income of kindness, which
is unavoidable, which we must find, rise up and confirm... And we must know, that we just start
this hard work only”, - wrote Firbucher (6, p. 56).

The meaning of the book is great, because, in the face of Europe, it is a serious accuse against
Turkey and the surrounding who “carefully hid from nations” the historical facts of Armenian
Genocide and who tried to deny the greatest tragedy of the last century. “Modesty was not without
reason. It was the most eloquent proof of that Europe realized perfectly the fact of its cooperation in
this shame, and it means its responsibility as well” (6, p. 58-59),- the author wrote. And only
uniques, one of them was Firbucher, overcoming the circumstance of meeting obstacles and
persecution, broke conspiratious silence and widespread the terrible truth.

The struggle for international recognition of Armenian Genocide is continuing and here evidence
and unbiased evaluations of best representatives of German social-political mind have significant
importance, which prepared a peculiar basis that during the ceremony devoted to the 100th years of
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Armenian Genocide in Berlin Mother Cathedral the president of Germany Joackim Gauk named
Armenian massacres by Ottoman Turkey in 1915 “Genocide” thus becoming the first head of the
country who pronounced the term “Armenian Genocide”. “Armenian fate as such is a clear example
of mass extermination, massacres, yes, Genocide, by which the 20th century is remembered
terribly” (8),- the president mentioned in his speech.

The literary heritage of those humanist writers is lasting to be actual, and it is for the simple reason
that toay, on the 100th years of great Genocide towards Armenian people the subject of speculation
have become not the previous attempts to return the refugees to their historical homeland under the
protection of international arena, but also the recognition and retribution of Genocide.
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B nemsax nepeocHaleHus MPOU3BOACTBEHHBIX MOIIHOCTEH JIM3HMHI SIBJISETCS OJHUM W3
HauboJee TOCTYNMHBIX (PMHAHCOBBIX HHCTPYMEHTOB JUIsl pOCCUHCKUX TpeanpusTiid. [Ipeanoceuikoii
K pPOCTY HCHOJB30BAaHMUS JU3UHTOBBIX OIEPALUA POCCUHCKUMH XO3SHCTBYIOIIUMHU CYObEKTaMU
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SBIISICTCS AKTHBHOE HCIIOJIb30BAHUE CXEM JIM3MHTOBOIO (DMHAHCHPOBAaHUS B pa3padaTbiBacMbIX
nporpammax [IpaBurenscrBa PO 1o pa3sBuUTHIO U MOANEPIKKE POCCUNUCKUX IPEINPUATUNA PA3HBIX
otpacieil. ['ocyaapcTBo B IIeTIOM psijie IpOorpaMM IMpeLycMaTpUBaeT CyOCHIMPOBaHHE MPOLEHTHBIX
CTaBOK WJIM TIEPBOHAYAJIBLHOI'O AaBaHCOBOTO IUIATeXka. OTO OJMH M3 KIIOYEBBIX (PAKTOPOB
NOJECPKKH HE TOJBKO NMPEANPHUATHS KaK BBIFOJONPHOOpETaTeNs, HO W JU3UHTOBOW OTpAciu B
nenoM. Poccuiickue npennpusaTHs ¢ TMOMOIIbIO JIM3MHIOBOTO (PMHAHCUPOBAHMS BIIOJHE MOTYT
pELIUTh MOCTABJICHHBIC 3a/1a4d OOHOBJICHUSA M 3aMEHbl UMIIOPTHON TEXHUKH U OOOpYHOBaHUS 3a
cueT JIM3UHTA, qT0, HECOMHEHHO, MOJIOKUTEITHHO OTpasuTCA Ha
COCTOSIHUM POCCHICKON SKOHOMHUKH.

B TO ke BpeMs B JU3MHTOBOM OH3HECE CYyLIECTBYIOT ONpejeieHHble mpobiembl. Cama 1o
ce0e JTM3UHIOBasl CAETIKA SBISETCS CIOKHBIM (DMHAHCOBBIM M IOPHIMYECKUM MPOLIECCOM, KOTOPBIN
XapaKTepU3yeTCs] MHOYKECTBEHHOCTBbIO  YYaCTHHUKOB M OOJBLIMM  YHCIOM  KOMOMHAIMN
B3auMooTHouieHud. B 2012 romy Beicmmit ApGutpaxkusiii Cyn P® paccmorpen M mpuHsi
pemenue o 3476 nenam, CBSI3aHHBIM C Pa3peLICHUEM CIIOPOB B JIM3MHIOBOH fesTenbHocTH, B 2013
roay — 3942 nenawm, B 2014 — 5116 nenam (1). TeHnneHuus yBenu4eHuUs! CIIOPOB TOBOPUT HE TOJBKO
0 POCTE UCIOJIB30BaHUS JTM3UHIOBBIX OTIEPAIIMIA: CKA3bIBACTCS BIMSHUE TEKYIIEH I'eONOIUTUYECKON
CUTyallUl Ha YYaCTHUKOB JIM3UHTOBOrO OHW3HEca, a TaKKe O HEOJHO3HAYHOM TOJIKOBAHUU
JIM3UHTOBOM JI€ATEIbHOCTU HAJIOTOBOM U Cy1€O0HON CHCTEMOM.

Jlm3uHr kak M J00as WHBECTHIIMOHHAs JESATENbHOCTh CBA3aH C pHCKOM. CyllecTBYIOIIME
UCCIIEJOBAaHUS PUCKA B JIM3UHIOBOW JEATEIBHOCTH B OCHOBHOM KOHIIEHTPUPYIOTCSI Ha U3Y4EHUU
BJIMSIHUS PUCKOB Ha JEATENbHOCTb JIM3UHTOAATENS U ynpaBieHUs UMHU. CTaHOBJIEHHE PHIHOYHBIX
OTHOILIEHUH Ha (oHe aedunuTa (PUHAHCOBBIX PECYPCOB MPEIONPENESTUIN, YTO B OTHOIIEHHSIX
JM3UHTO/IaTeNlb — JIM3UHIONOJIydYaTeilb JOMUHHPOBaIM WHTepechl ym3uHroaartens (5). Ognako,
YUUTBIBAsl YCUJIEHUE POJIM JIM3UHTA KaK BUJIa (PMHAHCOBBIX YCIIYT, UCIIOIb3YEMbIX OTE€UECTBEHHBIMHU
NOPEINPUATHIMH B TIOCIEIHUE TOAbI, HEOOXOAMMO Pa3BUTHE TEOPETUUYECKUX U METOIO0JIOTMYECKHX
OCHOB YIIPABJICHUS PUCKAMM JM3UHrOmNogy4yaTesnsd. IIpakTuueckux peKkoMeHJauuid M Hay4dHO-
000CHOBaHHBIX METOJIOB YIIPABJIEHUS! PUCKAMU SIBHO HEJOCTAaTOYHO. B CBsI3u ¢ 3TUM uccienoBaHue
pUCKa  JIM3UHIONOJIydaTelass B  JIM3UHIOBBIX  OMNEpalusX, BBIABICHHE,  KJIACCH(pHUKAIMS
pHrckooOpa3yonmx (akTopoB, OIEHKA SKOHOMHUYECKHX MOCIEACTBUI HMX BIMAHUSA, pa3paboTka
METOJMK aHaIN3a U MPOrHO3UPOBAHUS PUCKOB, BHIPAOOTKA METOAOB YIPABJICHUS U MUHUMM3ALUU
MIOCJIECTBUI PHUCKOB ABIIAIOTCS BECHbMa aKTyaJbHBIMHU BOIIPOCaMHU.

VYnpaBieHue JU3UHTOBBIM MPOIECCOM CBSI3aHO ¢ KOHEYHBIM (DHMHAHCOBO-XO3S1HCTBEHHBIM
pE3YJIbTaTOM JESTEIbHOCTH YYaCTHUKOB CHEJIKH, KOTOPBIH 3aBHCUT OT MHOXXECTBAa PHCKOB (3).
OnpenenuM, 4TO PUCKOM Ul JIM3UHIOIIOJIy4YaTeNs SBIAETCSA MPUYMHA OTKJIOHEHHS IOJYyYEHHBIX
(UHAHCOBBIX PE3yAbTATOB OT JIM3MHIOBOIO (DPMHAHCUPOBAHMS JEATEIBHOCTH OT O0XKHUJAEMBIX.
PaccmoTpuM cymiecTByromuye Nnoaxoabl K OpraHu3aluy yINpaBICHHUs PUCKAMM HAa NPEANPUATUN:
CUTYallUOHHBIN, IPOLECCHBINA, KOMIUIEKCHbIH. CHUTYyallMOHHBI NOAXOJ K OpraHU3alUd PHUCK-
MEHEJKMEHTa XapaKTepU3yeTCsl UCI0JIb30BAaHUEM METOJIOB YIPaBJICHUS PUCKAaMH, KOTOpbIe OyayT
ABIATHCSL Haubosee 3(GEKTUBHBIMU B KOHKPETHOW cuTyauuu. JlaHHBIM NOJXOX HE YYHUTHIBACT
B3aMMOCBSI3b MEXKJly PUCKOBBIMU COOBITHSIMH, PACCUMTAH HA OTPaHUUYCHHBIM NEpevyeHb PHCKOB.
ITpoueccHpli  MOAXOJ  paccMaTpUBAeT  PUCK-MEHEUKMEHT KaK  HENPEPBIBHYIO  CEPUIO
B3aMMOCBSI3aHHBIX  yIpaBiieHUeCcKud ¢GyHKuuMi. JlaHHBIM MOAXOJ HE pemaer BOIPOCHI
KOMIIJIEKCHOTO TMPOEKTUPOBAHUS CUCTEMBl PUCK-MEHEIDKMEHTA, MPEAOCTABIIAA JIMIIb ONMCAHUE €€

HpOLICCCHOfI CTPYKTYDBI. KOMHJ’ICKCHHﬁ PUCK-MCHCIPKMCHT XapaKTCPU3YCTCA KakK HerepLIBHLIfI
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npoliecc, OXBaTBHIBAIOUIMNA Bce cepbl ACATENbHOCTH TMPEINpPUATHS, B KOTOPOM 3a/IeHCTBOBAHBI
COTPYOHMKM Ha pa3M4yHbIX YPOBHAX YyIlpaBieHus. B 1nocinenHee BpeMs B XO3SHCTBEHHOU
JEATENbHOCTH POCCHICKUX NPEANpHUIATUNA HaOII0AaeTCsl CTPEeMIICHHE K IMOCTPOSHUIO IIeIOCTHOU
CHCTEMBl PHCK-MEHEKMEHTa Kak HambOosnee 3(PQeKTuBHOHN, OIHAKO, JaHHBIE NPOIECCHl HE
SIBJISIFOTCSL IIMPOKOMACIITAOHBIMH JUIsSl OTedecTBeHHOro OusHeca (4). [l mocTpoeHUs! CHCTEMBI
yIpaBJIeHUS PUCKAMU IPH HCIOJIb30BAaHUM MPEANPHUITHEM JHM3UHIOBBIX oOmepanuii Haubojee
1eNecooOpa3HbIM  MPEJCTABIACTCS  UCIOJb30BaTh  KOMIUIEKCHBIM — TOAXOX, B CBSI3U C
HE00X0AMMOCTBIO HAJIMYUS B3aUMOCBSI3M CHCTEMBI YIIPABJICHUS PUCKAMU U OOIIEr0 MEHEIKMEHTA
IIPEAIPUSTHSL.

D¢ ¢dextuBHOCTh  (DYHKIMOHUPOBAHUSA CHUCTEMBl YIPABJICHUS pPUCKAMHU, HCXOId U3
KOMILJIEKCHOTO MOAX0/a, onpeaenseTcs 3pQeKTHBHOCThIO B3aUMOACHCTBUS YacTel ATOW CHUCTEMBI
(2). Tlpouecc ympaBieHUS PHUCKOM SBIISCTCS CJIOXKHOW M MHOTOYPOBHEBOW Ipoleaypoit. Ero
MOJKHO YCJIOBHO Pa3/ICJIUTh Ha Psiji 3TAIIOB B COOTBETCTBUU C OCOOCHHOCTSIMH IOCIIEI0BATEIbHOCTH
JNeHCTBUI MO ympaBiieHUI0 pUCKOM. OOIENpUHATON CXeMbl PHUCK-MEHEIKMEHTa He BhIpabOTaHO,
CYLIECTBYIOT pa3iuuus B IOCTPOEHUHU IPOLECCA HA OCHOBE PA3IMYHBIX CTAHJAPTOB, KOTOpBIE
IpeiaraloT  BapHaHTbl CTPYKTypU3allMM IIpolecca ymnpasieHUs puckamu. (OCHOBHBIMU
craniapramu siisitorcest Pernament ynpaenenus puckom (A Risk Management Standard (FERMA),
deneparnust  eBporeickux accormanmii - puck-menemkepos), Cranmaptet COSO  (Komutera
CIIOHCOPCKMX  OpraHu3auuii) «/HTerpupoBaHHbIE  CHCTEMBI  YIPABICHUS  PUCKOM  Ha
npeanpusatusx», 2004 r. u cranaapThl MexXIyHapoJHON OpraHu3alMy MO CTaHAApTU3ALUH CEPHH
ISO 31000 MenemxmenT pucka (2009 r.).

Cranmapt FERMA omnpenenser ceMb KOMIIOHEHTOB TpoIlecca pPUCK-MEHEKMeHTa: 1)
CTpaTerHYeCKue IIeJIM OpPraHM3aluu; 2) OIIEHKAa PHCKOB; 3) OTYET O puckax; 4) mpuMeHeHue
peiieHus; 5) MEpONpHUATHS MO YIPABJICHUIO PUCKaMH; 6) TOBTOPHBIM OTYET O pHCKaX; 7)
MOHUTOPUHT pUCKOB (8).

Cranmapr COSO pekoMeHIIyeT HCIOIb30BaTh B MPOLECCE YIPABICHHS PHCKaMU BOCEMb ITaIOB:
1) onpenenenue BHYTPEHHEH Cpebl pUCK-MEHEPKMEHTA; 2) IOCTaHOBKA 1elieil; 3) MIeHTUpHKALUSI
PHCKOBBIX COOBITHI; 4) OIlEHKa PHUCKA; 5) pearnpoBaHKHe Ha PHUCK; 6) KOHTPOJIb AESTEIBHOCTH; 7)
pabota ¢ naopmanueit 1 KOMMyHUKAH; 8) MOHUTOPHHT (7).

Crannapt 1SO 31000 onpeznensier oCyIIECTBIATh NPOLIECC YIPABICHUs PUCKAMU B YEThIpE dTarma:
1) ycraHOBIEHHME KOHTaKTa, 2) OICHKAa (MACHTU(UKAIUS, aHAJIM3, OMPEIEICHUE CTENeHH); 3)
00paboTka; 4) KOMMYHHUKAIUU ¥ KOHCY/IbTanuu (6).

Ha ocHoBe aHanmm3za nponecca ynpabJICHUA PpUCKAMU MPEMJIaracTCsa BbBIACIUTH BOCECMb J3TAllOB, B
COOTBCTCTBUU C BbBIIICYKA3aHHBIM OHNPCACICHUCM PUCKA NPCANPUATAA TIIPU HCIIOJb30BAHUA
JIU3UHI'OBBIX onepaunﬁ, a TaKXKXC YYUThIBAAd CHCI_II/I(bI/IKy JIU3UHT'OBOT'O 6H3Heca, AJIrOPUTM
MMPOBCACHUS JIN3UHI'OBBIX CACIIOK.
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Pucynok 1

Oxunpaemble pe3ynbTaThbl OT
JIM3NUHIOBbIX onepau,mﬁ

v

NaeHTndUKaumua puckos

v

Knaccudukaums puckos

v

OueHKa puckos . Peectp puckos

v v

KonnyecrseHHan oLeHKa PUCKoB KauvecTBeHHan oueHKa PUCKOB

v v

Mepbl pearupoBaHua Ha pUCK

v

KOHTpOl]b 3a BbINO/IHEHNEM

MmepononATUA

v

OueHKa OTKNOHEeHUA

OXKNaaemMbliX pe3ysibTaTos

PaccmoTpuM sTambl ympaBieHHs puckamu Oosee moapoOHo. [lepBbIM 3Tamom sBiseTcs
ONpElETICHUE 0XKUAAEMBIX PE3YJIbTATOB OT IIPOBEJICHHUs JIM3UHIOBOM caeinku. Ha naHHOM stare
JM3UHIOTIONTyYaTeNt0 He0OX0uMo 00a1aTh HH(pOpMaIMel 0 mapaMeTpax JU3UHIOBOM CHENKH, ee
Y4aCTHUKAX, IpeaMeTe JIM3UHra M IOCJIENOBATEIbHOCTU JEUCTBUH IPU  OCYIIECTBICHUU
JU3UHIOBBIX omnepauuid. [{ng obocHoBaHUs 3()(EKTUBHOCTH HMHBECTHIIMOHHOTO MPOEKTa MpU
UCIOJb30BAHMU  JIM3MHIA  PEKOMEHIYeTCS  MOCTPOUTh  MPOrHO3  OYAyIIMX  JIEHEKHBIX
MOTOKOB. BTOphIM 3TamoM mpoliecca YIpaBICHUS PUCKAMH SIBISETCS HACHTH(HKALKS PUCKOB
JU3UHrONOIyYaTens. 3Hasi UCTOYHUKH BO3HUKHOBEHUS! PUCKOB, MPEANPHUATHE CHOCOOHO MOBIHATH
Ha UX yYpOBEHb M CTENEHb BIAUSHUA. J[aHHBIN 3Tanm cuMTaeTCs KIIOUEBBIM, TaK KAaK MPOHCXOAUT
BBISIBJICHUE MAaKCHMAJIBHOTO KOJIMYECTBA pUCKOOOpasyrommx ¢axkTopoB. TpeTwii stam cBsizaH ¢
npoIeccoM OOBEAMHEHHS PHUCKOB B EIUHYIO CTPYKTYpPY IO OIpPEIEIEHHBIM KPHUTEPHUSIM.
[Tpoucxomut QopmupoBaHHEe peecTpa PHUCKOB, KOTOPBIM MPEICTaBISIET COOOW YHUKAIBHYIO
CUCTEMY, CHOCOOCTBYIOUIYIO JOCTHKCHHIO TJIAaBHOW IIeIM — MaKCHUMAaJbHOW HEUTpalIu3aiuu
BO3MOJKHBIX PUCKOB B IIPOLIECCE UCIIOJIB30BAHUS JIM3UHIOBBIX ONIEpaLuil.
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Ha uerBeprom sTame mporecca yHpaBiCHUsS PUCKAMU MPOU3BOAMUTCS KOJIMYECTBEHHAS W
Ka4eCTBEHHAs! OICHKa PUCKOB, MO3BOJISIOIINE OLEHUTh BEPOSTHOCTh BO3HUKHOBEHHUS M BIUSHHE
MOCIIE/ICTBUI PUCKOB HA JIM3MHTOBBIM MPOEKT M (PMHAHCOBOE COCTOSTHUE MpennpusTus. [1aTeiii aTan
CBSI3aH C BBIPAOOTKOI Mep pearupoBaHus Ha COOBITHS, HecylIHe B cebe puck. [Ipu MoxennpoBanuu
JM3UHIOBBIX OINEpaluid BO3MOXKHO HCIOJIb30BaHHE METO/AOB, MPHUCYIIUX IMPEBEHTHUBHOMY U
CUTYallUOHHOMY MOJAXOAY K ympamieHuio puckamu. lllectoit sTam cBs3aH ¢ oOecrieyeHHEM U
oLeHKOH 3()(heKTUBHOCTH Mep BO3ACHCTBHS HAa PHUCK, a TAKKE OMPEAETICHHUIO OCTaTOYHOIO PHCKA,
T.€. PHUCKA, OCTAIOLIETOCS IOCie MPUHATHS BO3ACHUCTBYrommx Mep. Ha mnocnmennem stame
OCYILIECTBIISICTCS  CPAaBHEHHE OKUAAEMBIX pPE3ylIbTaTOB MPEINPUATHS OT HCIOJIb30BAHUS
JU3UHIOBBIX omepanuii ¢ (akrndeckumMu. Ha ocHOBaHWMM CpaBHEHHS OIPENeNIIeTCsl OICHKa
3G PEKTUBHOCTH YIIPaBJICHUS PUCKAMHU.
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Annotation: The article contains the results of research in the field of pedagogy. The author
develops a model of teacher training course that focuses on self-determination with respect to
teachers' personal sense of participation in training courses; organization of system-activity
approach to professional development; subject-subject approach to skills development. The novelty
is the development of a mechanism of transformation of the teachers motivation of avoiding failure
into motivation to succeed.

Organization of teachers’ course training in active and productive form as a way of training is in the
field of andragogy as a theory about the patterns of adult education and educational psychology in
the training of educators.

The traditional method of training is to transfer knowledge to refresher courses listeners in the form
of information and support didactic pedagogical process. Course participants learn the information,
listen to lectures, prepared materials in the form of presentations and answer questions from leading
training courses (2,3,4).

The closest to the claimed is training teachers work with students of schools, in which students
learn new ways of working in teacher assignments, aimed at creating new skills. However, this
method is applied to school students, i.e. to the children, not the adults teaching staff enrolled in
refresher courses of educators. The teacher was able to move to a new model of work with children
in accordance with the competence-based approach, it is necessary that the teacher felt himself the
subject of educational activity of the type (5,6,7,8). This is possible only if the organization course
training in active and productive form, in contrast to the traditional training model, which considers
the teacher passing training, as an object, not the subject of the educational process. In this situation,
the teacher is not able to take an active position-activity, not aims to self-development of a new
educational paradigm that leads to reproductive assimilation of knowledge and subsequent work
with the students on reproductive rate. Modern teacher, passing training, you must stand on the
position of the subject of the educational process on the part of the student, put a student-centered
purpose of their training on courses and go on a productive level of the development of new skills.

The aim of this study is to provide a method of training (model course preparation) of educators
focused on:
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* Determination of teachers with respect to personal sense of participation in training courses;
* Organization of system-activ approach to professional development;
* Subject-subject approach to professional development.

To achieve this goal we have defined the following conditions:

1. On the job training courses is organized in the framework of group and intergroup interaction.

2. The trainees perform tasks aimed at development of new competencies required in the course,
and post-cycle periods between the treatment courses.

3. Graduates serve in the active role of the organizers of the training courses on intra level.

Model training is conducted in accordance with state requirements, new goals and values education,
enshrined in the concept of the Federal state educational standards of the second generation (FSES)
(10,11).

The scope of application of the obtained knowledge students acquired their skills and competence
development is the management of innovation processes in educational institutions in the conditions
of implementation of the second generation of the FSES (1,9).

Currently, there is a need in the feasibility of training teachers to implement the FSES within the
established educational systems by the staff of the complex, that is, in the implementation of in-
house training. The reason for this is created by the enormity of the complexes in which combines
several schools and pre-school educational institutions. The condition of efficiency of the complex
is the existence of a common educational strategy, united within the organizational culture. Thus,
there exists a need for the simultaneous command of the complex instruction. This trained staff
(administrative, teaching, teacher) must be ready to independently broadcast of the course set by the
employees of the self-training in-house.

A feature of training programs is the fact that as a result teachers develop transformation of
avoiding failure mechanisms to achieve success motivation, which is a prerequisite for the transition
to a productive educational activity level.

The transformation of avoiding failure mechanisms to achieve success motivation runs through the
program several components: the definition of personal meaning teachers regarding the
implementation of FSES, an organization for the development of productive activity of teachers
FSES; accommodation teachers situation of success in the development of a new way of organizing
the educational process and the formation of readiness for innovation.

Professional development program is constructed as organizational - pedagogical model that
combines on-site training of teachers in institutions of training with their innovation in their
educational institutions at the end of the course.

The participants are divided into groups. Further work is conducted as follows: development of a
theoretical unit is accompanied by practical exercises that participants operate within each group,
followed by protection of the mini-project as a product of activities within each lesson. At the end
of each session intergroup interaction jobs are provided for the participants; the participants also
held pedagogical reflection. As the development of technologies with the participants of the activity
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approach (on several levels) are diagnosed: the assimilation of subject results of the program
(namely, information-theoretic unit FSES); metasubject exploration program results (i.e., the
development of new ways of management and teaching); personal development program results
(i.e., self-determination and value orientation with respect to the FSES). To this end, we have
developed a diagnostic tool, including questionnaires, surveys, tests, and projective self-
determination techniques. Thus, the information ready for the implementation of FSES diagnosed
us with the questionnaire "Questionnaire to identify readiness of teachers to work in modern
conditions of education"; also by means of specific exercises aimed at understanding and
knowledge of the regulatory framework of FSES, such as "simulator for the FSES." Diagnostic data
allows you to monitor the achievement of substantive results of exploration programs. Motivational
readiness for the implementation of FSES diagnosed us with modified achievement motivation test
designed specifically for educators. Willingness to innovate was determined by using a
questionnaire "Readiness of teachers to innovative activity." Self-determination and the attitude to
the transition to FSES was diagnosed by using various projective techniques. As an example, we
give a projective technique, carried out by us for input and output diagnostics at the beginning and
at the end of training courses.

"River FSES." Instructions.

Imagine that the great river flows through this audience. The river originates here (points to lead a
definite place in the audience), and the opposite side is the place where the most full-flowing river
and already flows into the ocean. At the source the river is just a small stream, and where it flows
into the ocean, it boils and it is very fast for. This river is called the "FSES". It is inhabited by a
variety of living creatures that live in it and around it: this is different fish living in it, and the birds
flying above it, and fishermen, and boat with rowers, swam across it, and seaweed and rocks on the
bottom, and any other creatures you can imagine. You are now on the river, the river of education
reform called "FSES" and also one of the living entities within it. Your task is to answer a few
questions.

1. Where are you within the river - in the beginning, where the FSES - even a small stream in the
middle, where it is wide and full-flowing, or at the end, where it boils and flows into the ocean
FSES? (Facilitator asks to stand in the place in the audience where the person is relatively to the
river).

2. Who are you on this river? Stone lying at the bottom; a passing stranger who does not want to go
into the water; a fish that likes to swim in the warm water of the river and want to swim deeper; a
fisherman who came to the river for a good catch; boat with rowers, floating upstream and seeking
another river; a bird that flies over the river and see where it takes the source and where it falls, etc.
There is no right and wrong way - it is important that the metaphor that is closest to you and reflects
your status.

3. What are you doing in the river? Stone could just lie, boat - goes with the flow or against it, the
fisherman to fish or vice versa "cut bait" snag - bask in the sun and tend to float on the river, etc.

4. Do you like water in the river? Is it warm, clear, and cold and muddy? How fast is it carried over,
whether you have time for it? Is it difficult for you to go?
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5. Are all the rest around you just like you - the fish, rocks, algae, birds, boats? Whom else do you
see next? Do you help the other inhabitants of the river?

6. Is there anyone else who bothers you follow through the river? Is there something that is a
dangerous to you: the fishermen can be dangerous for inexperienced fish, pirate ships - boats for
peace, etc. What do you do to be saved?

7. How long are you on the river? How did you get there?

8. What are your plans for the near future? You might want to swim away toward the ocean FSES,
plan to swim to shore and out of the water, looking for an island to rest and continue the trip, you
want to hide under the snag, so that no one noticed, etc.

This technique allowed us to identify the value orientations of teachers and self-determination with
respect to the implementation of the FSES. The technique was carried out at the beginning of
training courses (at the first lesson of the cycle) and end (the final session). During lessons the
source image, selected by teachers, transformes, and at the end of training participants' responses
reveals the transformation of values related to the FSES.

As an example of informational evaluation of teachers readiness for the transition to the FSES we
present form "Questionnaire to identify readiness of teachers to work in modern conditions of
education."

Instructions

We ask you to respond to questions on education reform. Formulate answers in your own words at
your style.

1. What, in your opinion, is the new state order in the education?

2. How do you understand the strategy of education development at the present stage? Briefly
describe it in your own words.

3. Do you understand the goals and objectives of your educational organization for the new school
year? What is most important, where work and educational complex this year should start and what
next problem to be solved?

4. What, in your opinion, positive or negative changes occur in the work of educational institutions
with the introduction of the FSES second generation?

5. What is the subject of regulation of the FSES?

6. On the basis was FSES developed? What scientific approach is the basis of the FSES?

7. What group of requirements does FSES include?

8. What is included in the process of creating a new educational program for educational
organization?

9. What should educational program be directed on:

the formation of children’s common culture;

to achieve good results in all subjects;

to achieve good results for some (eg, profile) subjects;

the overall development of students in accordance with the competence-based approach;

the formation of knowledge, skills;

the development of physical, intellectual and personal qualities;

O OO0 O O o
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o0 the development of metasubject skills;
the formation of universal educational actions to ensure social success;
o the creation of conditions for the development of students, opening opportunities for
positive socialization, personal development and their ability to self-replenish knowledge;
o to develop the initiative and creativity of students through collaboration with peers and
adults, and age-appropriate activities;
0 to correct deficiencies in the physical and (or) mental development of students;
o all of the items?
10. What, in your opinion, are the difficulties that may arise during the transition to FSES?
11. Are you willing to work on a new educational program in accordance with FSES?
12. Organization of what activities in your educational organization is needed for transition the
work in accordance with FSES?
13. What results should reflect the personal development of the basic educational program of the
school? (Select the most important in your opinion)
14. What metasubject results of learning the basic school educational program should reflect?
(Select the most important in your opinion)
15. What are the regulatory purpose curricular activities needed for?
16. What are the universal communication training activities needed for?
17. What are universal cognitive learning activities needed for?
18. Why do we need to carry out pedagogical reflection?
19. Why do we need to carry out a reflection with the students in the classroom?
20. Please rate your level of understanding the reform for the FSES implementation:
a) understand the essence of the reform at the highest level,
b) understand the essence of the reform at the secondary level,
¢) understand the essence of the reform at a low level,
g) is not an understanding of the essence of the reform in general.
21. Please rate your level of readiness for the FSES implementation: a) low b) high c) the average,
d) low, etc.) is not ready.

@]

Courses model has several levels, namely: basic, technological and organizational-active.

The basic level involves the development content of FSES and development of innovative potential
of students.

Technological level involves mastering technology of collaboration for the development of FSES.

Organizational-active level implies the development of management skills in the area of the
creation of in-house training of teachers of the complex.

The program is implemented in the form of cascade-cluster model of excellence.

The cascade model assumes the above levels of training: basic, technological, organizational-active.
These levels are in the ascending pass from the first to the third. For each level of activity is also
carried out on the cascade.
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v’ at the first stage the problem situations in the practice of education are analized, lack of
competences of educators is revealed, needs are identified;

v’ at the second phase a follow-up to improve the skills is designed, training programs in
accordance with the request are developed; the implementation of training programs is
carried in course and between courses periods;

v during the implementation phase the activities of professional development during the
training course are held out, where participants take the position of active participants;

v’ at the stage of approbation and testing under the guidance of the teacher sample mastered
activities in the development of the necessary competencies for educators on technology
introduction bases FSES through course training are carried out;

v/ at the integration phase students carry out independent activities in their educational
institutions;

v’ at the stage of post-cycle support during the consultation carried out at the request of courses
graduators, who perform independent activities on the intra-corporate professional
development.

The cluster model involves activities of improving the skills specific to each level of the
organization. On the first (basic) level the leader organizes work by groups and inter-group
cooperation in the framework of the development of FSES. The outcome of the first level is that all
students learn the basics of FSES program implementation; except on the basis of the output of
diagnostics a group of students who are ready to move to the second level is detected.

On the second (technological) level the work is held within the training of trainers, that is, with the
participants being individual and group work within the framework of development of technology
of conducting training courses on intra level. Under the guidance of the leading participants in
developing mini-projects aimed at organizing activities to improve the skills within their own
educational institutions. Leading consulting and analysis are carried out of problem situations in the
framework of the developed mini-projects.

At the third (organizational-active) level graduates of courses carry out a full independent activity
on intra-corporate professional development. If necessary, the leader performs consulting, monitors,
corrects plan and follow-up of graduates. At this stage the main activity of the leader is reduced to
support the innovation process carried out by graduates of courses in their intra-level educational
institutions.

The method of educators training to self-implement in-house developing consists of cascade-
clustered organizational - pedagogical model of the course between the treatment courses and post-
cycle readiness combining classroom training leading cadres in institutions of training with their
innovation in their educational institutions on completion of the course; containing the levels of the
program development (basic, technological and organizational-active); characterized as a result of
the training course for workers of education to develop mechanisms for the transformation of the
motivation of avoiding failure in motivation to achieve success, which is a prerequisite for the
transition to the educational level of productive activity; that run through the program several
components: the definition of personal meaning parties regarding the implementation of FSES, an
organization active for the development of productive activity of teachers FSES; educators being in
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situation of success in the development of a new way of organizing the educational process and the
formation of readiness for innovation; comprising the steps of: the development of the participants
of the theoretical block of case studies, followed by protection of mini-projects as a product of
activities within each lesson, intergroup interaction of the participants; teaching reflection; assessed
using diagnostic tools (questionnaires, surveys, tests, and projective self-determination techniques)
at several levels: the assimilation of subject results of the program (namely, information-theoretic
FSES unit); metasubject exploration program results (i.e., the development of the participants new
ways of management and teaching); personal development program results (i.e., self-determination
and value orientation with respect to FSES) showed an increase in the integral performance by 64%.
Thus, experimental testing relevant to the work of teachers cascade - cluster model implementation
of FSES confirmed its effectiveness.
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The program is implemented in the form below models [see. Figure 1].
Fig.1 Model of Teacher Training (in course and inter-course period)
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K uncny BaxHeimmx 3amau 3apaBooxpaneHus Kazaxcrana, 00ecreyrBaromyX NOBBIIICHUS
COCTOSIHUSL 37I0POBbsI, OTHOCUTCS MOBBIIIEHNE NMPO(ECCHOHAIBLHOTO YpOBHS Bpauell. B ycrmoBusix
YXYIIIEHUS! 3KOJOTHYECKOW OOCTaHOBKM  COCTOSIHME 3[J0POBbE HACEICHUS OIpeaesseTcs
MOBBIIIEHUEM  MPO(ECCHOHATBLHOTO  YPOBHS  Bpaueil IMyTeM IOCTOSIHHOTO  OOHOBJICHUS
TEOPETHUYECKUX W MPAKTUYECKUX 3HAHUH MO yXe NpuoOpeTeHHON ChenuanbHOCTH. B ycroBusix
pecnyOnauKy JanbHelIee COBEPUICHCTBOBAaHUE MPO(GECCHOHANBHBIX 3HAHUM U HAaBBIKOB Bpayei ¢
LEIBI0 MOAJEPKAHNUS BBICOKOTO COBPEMEHHOIO YPOBHS IMOJAIOTOBKM IIO CBOEM CIELUAIbHOCTH
uMeeT 0OJIbIIoE 3HAUeHUE B 00ECTICUCHUH 3/10POBbs HACENICHHUS.

[IpakTuka CBUIETENHCTBYET, YTO IOJ BO3JCHCTBHEM MATOT€HHBIX (PAKTOPOB CHUKAIOTCS
SHEpreTUYecKue 1 (PyHKIMOHAIbHBIE BOBMOKHOCTH YelioBeKa U paboTocnocoOHOCTh. B pe3ynbrare
TEpSAETCs] CIOCOOHOCTh alalTUPOBATHCS K MOCTOSHHO U3MEHSIOIIUMCS YCIOBUSM BHELIHEH CpEJbl.
Bce 310 BeneT kK pocTy unclia XpOHHYECKHX 3a00JIeBaHM, a TAK)Ke MOSBICHUIO HOBBIX OOJIE3HEH,
JIeYeHHE KOTOPBIX TPEeOYIOT HOBBIX 3HAHHMH M TOBBIIICHUA KBanu(ukauuu Bpaueil. B aToii cBs3m
HYXXHBl HOBBIE CIIOCOOBI W METOJbI JIEYCHHUS OOJBHBIX, OCBOCHHE M TNPUMEHEHUE KOTOPBIX
HEBO3MOXHO 0€3 TOCTOSHHOTO COBEPIICHCTBOBAHUS NPOQPECCHOHATIBHOTO YPOBHS KaJpOBOTO
[IOTEHIMAA.

B Hacrosimee Bpemsi 3a00JeBa€MOCTh HACEJICHUS 10 HEKOTOPBIM 0O0JIE3HSM (CHCTEMBI
KpOBOOOpaIIeHHsI, OHKO3a00JICBaHUs, AUA0CTOM W T. NI.) HE CHIDKACTCs, KOTOpas IMPUBOJUT K
BPEMEHHOW HETPYIOCIOCOOHOCTH, MHBAIUIHOCTH, a TaKkXke K cMepTHOCTH. CuuTaeM, 4To Bpayam
HEOOXO/MMO HCIOJb30BaTh B CBOEH paboOTe COBPEMEHHBIE MEXIYHAPOIHBIE KIMHUYECKUE
PEKOMEH ALY, OCHOBAHHBIE HA IIPUHILIMIIAX JOKA3aTE€IbHON MEIULIUHBL.

[IpodeccuonanpHast MOArOTOBKA pabOTAIOIIMX CHEIHUAINCTOB B 37paBooxpaHeHuu Poccun,
Kazaxcrana u bemopyccum ompeneneHa CHUCTEMOM 3aKOHOJATENbHBIX, HOPMATHBHBIX U
JTUPEKTUBHBIX JOKYMEHTOB, 00ECIEUMBAIOMINX PA3HOCTOPOHHIOK NEATEIbHOCTh U MHOTOOOpa3ue
BBIMOJNHAEMBIX MU (yHKUuH. [locneBy3oBckoe npodeccuoHanbHoe 00pa3oBaHUE MOXKET OBbITh
MOJIy4eHO B PA3IMYHBIX YUYPEKICHHUSIX BBICIIETO MPO(EeCCHOHATIBHOTO 00pa3oBaHMs, a TAaKXkKe B
nokropantype (1).

[ToBsienue npodeccuoHaIbHOTO YpOBHs Bpauell B Poccun MOXKHO MOKa3aTh Ha IpUMEpe
Cesepo-3ananHoro ¢enepaibHOr0 MEAMLIUHCKOTO HCCIENOBATEIbCKOIO ILIEHTPA, KOTOPBIH
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IPOBOJUT  MOJATOTOBKY  CIHEIHMATUCTOB HAa  LMKJIAX  [OBBIIEHUS  KBaTH(PUKALUU U
npoecCHOHaNBFHONW TepenoAroToBKU. LMK MOBBIMIEHUS KBaIM(UKALUU TPOBOAMUTCS 1O Mepe
HEOO0XOIMMOCTH, HO HE PEXe OJTHOTO pas3a B 5 JieT.

B Kazaxcrane nomosiHutensHoe npodeccruoHaibHOe 00pa3oBaHue mpeacrasieHo BY3amu
NOCTAUIUIOMHOTO ~ OOpa3oBaHus, (QakynbTeramu moBblneHus KBamupukanuu (OIIK) wu
npoeccroHanbHoi nepenoarotoBku crenuanuctoB (II1C), yueOHO-METOAMYECKUME IICHTPaMHU
[0 HENPEephIBHOMY MEIUIMHCKOMY U  (hapmaneBTHdeckoMy OOpa30BaHUIO,  yUHIUIIAMU
MOBBIICHUST KBAIM(UKAMKM, a TakkKe OTIACHbHBIMU KadeapaMu B MEIULMHCKUX BY3aX U
KOJIJIeIKAaX.

B pecnybnuke ocymiecTBisieTcsi puHaHCUpOBaHHE OOYUEHHUsS CIEIHATUCTOB IMEPBHYHOTO
3BEHa MEJIUKO-CAaHUTApHOM MOMOIIM Ha IIUKJIAaX NEPENoJrOTOBKU U MOBBIIICHNUS KBaTH(UKALUH, a
1o mporpamMMe — oOydeHHEe TUITIOMHPOBAHHBIX CHELHUAIKUCTOB MO Y3KUM CIEIHAILHOCTSIM Yepe3
nporpamMmbl  pesuieHTypsl. Ilpumeuarensno, yto ¢ 2012 r. ocymiecTBiseTcss (pUHAHCHPOBAHHE
0o0Oy4yeHHsl CIEeUUAIMCTOB Ha LUKJIAX MEPernoArOTOBKU M TOBBIIICHUS KBAaTH(HUKALUUA U3 CPEICTB
MecTHOro Oromxera. Hanpumep, Ha 6aze HUUW kapaunonoruu u BHyrpeHHux Oonesneit B 2012 r. u3
Kadeapsl MoCIeaUIIIOMHOT0 00pa3oBaHus co3iaH L[eHTp mocaeTunIOMHOTO U JIOTIOTHUTEIEHOTO
npoeccHoHanbHOrO 00pa30BaHuUs], KOTOPBIA COCTOMT M3 4-X Kadenp: kadeIpbl KapIuOJIOTHH,
Kadeapsl BHYTpPEHHMX OoJie3Hel, Kadenpbl TacTpOIHTEPOJOTHH, TeNaToJOrHH C  KypcoM
SHJIOCKOIHY ¥ KaeIpbl KITMHUYSCKOW 1 Ta00PaTOPHOM JTHArHOCTUKY (2).

B HacTosmiee Bpemsi B LENSX aTTECTAllMM Bpadd JOJDKHBI MPOXOAMTH MEPENOJATrOTOBKY.
ATTecTanus Bpaya — 3TO OIpeesieHHe KBaIU(pUKaluu Bpada-CrieuaIucTa B COOTBETCTBUU C €T0
TEOPETUYECKON M MPAKTUYECKOW MOATOTOBKOM, MPOBOAMMOE CHEIUAIbHOM KoMuccue. OaHako
aTTecTallMs  Bpaya Ha  IPUCBOCHHE  KBaIM(UKAMOHHOM  Kkateropuu B Poccum
OCYIIECTBISIETCSA JOOPOBOJIBLHO M paccMaTpuBaeTCs Kak OJUH W3 MEXaHU3MOB I'OCYJapCTBEHHOI'O
KOHTPOJISl 32 Ka4eCTBOM IOATOTOBKH CIIEUAINCTOB U YPOBHEM OKa3aHHs MEAULMHCKOW MOMOIIU
HaceneHuto. K aTTecraniuy He TOMYCKalOTCsS Bpauu, He MPOIIEIINE MOBBIIICHUS KBATU(PHUKAIIUU 1O
aTTECTYeMOW CIEIUAIbHOCTH B TOCYJapCTBEHHBIX 00pa30BaTENbHBIX YUPEKICHUAX B TEUCHUE
nocnenHux msatu jet (3).

Cunraem, 4yTO aTTECTAIMIO JOJLKHBI IPOXOAUTH MEPHOIMUECKH Bee Bpaul. [loaTomy B
Kazaxcrane ¢ 3TOro roga BBeICHO 00s13aTeIbHOE MOBBIIICHNE KBATU(UKALMY Bpayel 1 MezicecTep.
Ecnu panbllie NOBBIICHHE KATETOpUH ObLIO Je710 J0OPOBOIBHBIM, TO TETEPh Bpad WM MEACECTPa,
HE MOBBIIIAIOIIKE CBOH MPpo(decCHOHaIbHbIN YPOBEHb HE MPORAYT aTTecTaluio. MexaHu3M Takoi
— 3aT0J1 B Kax10M MeayupexaeHnu 20 mpoueHToB pabOTHUKOB JOKHBI OJTYYUTh HOBYIO
kareroputo (4).

OnnumM 3 (akTopoB B NpodhecCHOHANBHOM MOArOTOBKE Bpayel SBISETCS pPa3BUTHE
aKaJIeMHUYeCKOl MOOMIBHOCTH, KOTOpas NpeaycMaTpHBacT WHTCHCUBHBIH OOMEH CTyJIEHTaMH,
acrMpaHTaMH, CTaXepaMH, TNpenojaBaTesIMU MEXAy OOpa30BaTENbHBIMU  YUPEKIACHUIMHU
NPaKTUYECKH BCeX cTpaH mupa. B wactHocTH, cTpanbl EBponelickoro CoobmectBa 15 urons 1987
roja NpUHSIIM OPUIHATIBHYIO TPOTpaMMy Takoro oOMeHa, mojyduBuryo HasBanue "ERASMUS"
(European Community Action Scheme for the Mobility of University Students) (5). [IpaBoBoe moJie
IUISL pPa3BUTHS aKaJIeMUYeCKO MOOMIIBHOCTH co3/1aHo Kak B Poccun, Tak n Kazaxcrane.

Jns nanpHemen peanuzanud 00pa3oBaTENLHOTO IMpOIecca MEIUIMHCKOTO IMepCcoHana B

3apyO0eKHBIX CTpaHaX MPUMEHSIOTCS CIEAYIONINE METOIbI:
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1. MonynbHOe OOydeHHE 3aKII0UaeTcss B TOM, 4YTO HeOousbliasg dYacTh y4eOHOro marepuaia
BBIJICJISIETCS B OT/ICIBHYIO TEMY U TIOJIAeTCs B IPOrpaMMe M3yd4aeMoro Kypca.

2. JlucraHumoHHoe  OOy4YEeHHE XapaKTEpPU3yeTCs]  HCIOJBb30BAHUEM  YU4E€OHO-METOANYECKUX
MaTepHaloB, pa3padOTaHHbIX C IPUMEHEHHEM PA3IUYHBIX MEI1a, TBYCTOPOHHEH KOMMYHHKAIUEH.
3. BupryanbHO-TPEHMHIOBas TEXHOJIOTHS, OCHOBOM KOTOPOH SBISETCS MOJCIMPOBAHHE BCEX
3JIEMEHTOB y4eOHOro MaTepHuala, C IPUMEHEHUEM TPEHAKEPOB.

4. Meron Mojepaluy OCHOBBIBACTCSI Ha WHTCHCUBHOM OOMEHe HH()OPMALUSMH, MHEHHSIMHU H
OLIGHKaMH, TJe MOJepaTop BBICTYIAaeT HE B pOJM BEAYyLIEro, a B POJH METOJAUCTA,
MPEO0CTABIIAIONIETO 00YUAIOIIUMCS METOIbI M TEXHUKH JUIsl TOCTHYKECHUS TIOCTABJICHHOM LIEJH.

B mocnemHee BpemMss Bce  Oousiblliee  TPEANOYTEHHE  OTAACTCS TEIEMEIHIHBIM
TexHoJIOTUsAM. [Io  yTBepXIEHUIO HAYy4YHO-MCCIEIOBATEIbCKMX HMHCTUTYTOB, OHHM MOTYT CTaTb
3aMeHOMU i1l BceX GopM 0OydeHHs U TapaHTHPOBATh JOCTYIHOCTh K MH(POpPMALUH JT000H rpymmne
HMHTEpeCyomuxcd. TeneMequinHOCTh IpeylaracT HOBBIM IOAXOJA B aKTyadu3allud 3HAaHUU U
CBSI3aHHBIM C OTUM H3MEHEHHMSIX B Yy4YeOHBIX MaTepuajax, HO caMoe€ TIJaBHOE JeJaeT
o0pa3oBaTeNbHBIA MPOIIECC MHAMBUAYAIBHBIM, KBAJTU(HIMPOBAHHBIM, THOKHM, KOOIIEPATHBHBIM,
HE3aBUCHUMBIM OT MeCTa W BpeMeHH. MexXIy TeM, B HacTosIiee BpeMsi OCHOBHBIMU (opMamu
nepeaayn MHQOpMAIUMU TOKa eIlle OCTAI0TCS HAYYHO-TIPAKTHYECKHue KOH(EpeHLMH, CeMUHapH,
JICKIIMOHHBIE 3aHATHS JaXKe TIPU OPraHU3alMy BBIE3THBIX UKIOB 00yJaromUX MEPOIPUATHH.

Takum o6pa3om, B peciiyOiinKe B LENAX MOBBIEHUS NMPO(ECCHOHANIBHOTO YPOBHS Bpadei
HE00X0IMMO TTOCTOSTHHAS MIEPEToAroToBKa KaapoB. [locnenHsas 3amaya MOKeT OBITh pelIeHa MyTeM
BBEJICHUSA OO05A3aTENHOTO MCIIOJIB30BAHUA MEIUIMHCKUX YCIYr 3apyOeKHBIMH KIMHUKAMHU U
HAyYHBIMH LIEHTpaMH MHpa, Hanpumep, ['epmanuu, M3pauns, Kopen, Kutas, kotopsie B pa3BuTHU
MEIUIMHBI MIarHYyJId JajeKko Brepeld. bosblioe 3HadeHHWe B 3TOM Jielie UMEET aKaJeMHUuYecKas
MOOMIIBHOCTB Bpaye.
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Annotation: In this article the information competence formation as a result of student professional
training in high educational institutions is researched. Cognitive, technical and technological,
personal, communicative and reflexive components are distinguished as parts of multidimensional
information competence. Cluster model of multidimensional information competence forming
includes clusters of competences and didactic modules.

In modern conditions of economy globalization, informatization of society, production
computerization the knowledge and information are the most demanded resources. Knowledge of
information and communicative technologies is an important part of any specialist competence in
any sphere. Information competence is a multidimensional result of student professional training in
high educational institution (5).

Theoretical and methodological basis of student information competence formation
process design is competence, personal focused and functional and activity approaches (4). The
design of information training directed to form student information competence will be done
according to the principles of multidimensionality, modularity (2), professional orientation and
congruence.

There are the following components in multidimensional information competence:
cognitive (Cg), technical and technological (Tt), personal (Pr), communicative (Cm), reflexive (Rf)
(3). We will characterize each information competence component through the certain
competences:

Cognitive component: Cg; — knowledge of basic methods, techniques and means of
receiving, storage and processing of information; Cg, — knowledge of information structure and
common properties; Cgs — knowledge of internal structure and computer functioning basic
principles; Cg, — ability to work with information in global computer networks.

Personal component: Pr; — understanding of information essence and value in information
society development, information security basic requirements; Pr, — ability to realize social
importance of future profession, readiness for professional activity; Pr; — ability to adapt in
constantly changing conditions of modern information society.
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Technical and technological component: Tt; — understanding of functionality principles,
abilities and limitations of technical devises intended for the automated information search and
processing; T, — skills of work with a computer as an information control facility; Tts; — ability to
use application software solving professional activity practical problems; Tt, -ability to
generalization, information analysis, and also identification, creation and forecasting of information
streams processing possible stages.

Communicative component: Cm; — ability to speak and write logically, reasoned and clear;
Cm;, — knowledge, understanding and use of formal languages and other types of sign systems,
technical means in information transfer process; Cms — ability to work in small groups.

Reflexive component: Rf; — ability to self-development, increase of the professional
qualification; Rf, — ability to carry out experiments according to given methods, to process and
analyze the results, to describe realization of scientific researches, to prepare data for drawing up
scientific reviews and publications; Rf; — ability for generalization and comparison of different
information sources for solving specific educational or professional task.

As information competence is a multidimensional result of professional education, it
includes cognitive, technical and technological, personal, communicative, reflexive components and
it’s characterized by operating of different nature information, both individual and professional.

Within functional and activity approach we carried out cluster structuring of competences,
characterizing components of information competence. Different student activities in educational
process reflect in clusters. Educational process, directed to form student information competence, is
based on the modular principle and connected to design of theoretical, organizational and applied,
reflexive and research, humanitarian and communicative modules (1). Cluster model of
multidimensional information competence forming, including competence clusters and didactic
modules, is presented in figure 1.

We will designate purposes of didactic modules.

Theoretical module is directed to form basic informatics concepts (knowledge of basic
methods, techniques and means of information receiving, storage and processing; hardware and
software, needed in educational process and further professional activity).
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Figure 1 - Cluster model of multidimensional information competence forming

Organizational and applied module includes: 1) development of ability to generalization,
analysis, comparison and processing of information streams; 2) application of new gained and
available knowledge for the solution of educational and professional tasks.

Reflexive and research module includes students’ understanding of informatics role in
modern society and production; the social importance of the future profession through motivation to
creativity, self-development and increase of motivation to performance of the professional focused
activity.

Humanitarian module is focused on development of information literacy and ability to
adapt to constantly changing conditions of modern information society.

Communicative module is directed to form the ability to navigate in the inner, outside and
virtual world through knowledge, understanding and application of formal languages and other
types of sign systems, technical means in the course of information transfer.

The implementation of modular principle and the cluster approach to the structuring of
competences in the design of a multidimensional model of information competence formation
allows allocating cognitive, professional, creative and research, socio-humanistic, information and
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communicative focus of the educational process which need to be considered in the development of
methodological and technological educational process support.
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Annotation: The article contains the issue of the professional communication culture formation for
future teacher- engineers of the transport branch. The essence of the concept “professional
communication culture of teacher- engineers has considered at the article. Pedagogical
conditions this personal phenomenon formation at the educative process of future teacher-
engineers at the higher educational establishment have appropriated and given scientific credence.

KynpTypa npodeccnoHanbHOro OOIIEHUS MHTEHCUBHO M3Y4YaeTcs B CHCTEME IICHXOJIOTO-
nenarorudecknx Hayk (O. bapabGanmukos, E. bonnmapesckas, T. Bunbunnckas, C. Kyneneuu, C.
Mumienko, C. MymunoB, B. Cemmuenko, B. CepukoB, A. lllepbakoB u np.). Kymberypa
npo(ecCHOHATBLHOTO  OOLICHHUS JIMYHOCTH  SIBJISAETCS HEOTHEMJIEMOW COCTaBHOM  YacThIO
1po(hecCHOHATBbHO-NIEJarOrn4ecKoil U KyJIbTYphl JIMYHOCTH B YaCTHOCTH, SIBIISIET cOOOM cTemneHb
YCBOEHMS] KOMMYHUKAaTUBHOTO OIIBITAa B BUJI€ 3HAHUH, YMEHUI, HaBBIKOB.

JlokaszaHo, 4TO JMIIb HE3HAYUTENbHAS YacTh OYIyIIMX CHEIHATICTOB JOCTUTAET BHICOKOTO
YPOBHSI KYJbTYphl NPO(ECCHOHATBHOIO OOIICHUS B YCIOBUSAX CIIOHTAHHOTO Pa3BUTHS 3TOTO
CJIO’KHOTO JIMYHOCTHOTO 00pa3oBaHMs. BONBIIMHCTBO CTYIEHTOB, Kak Oyaylue CIEHUaTUuCTHI,
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UMEIOT, KaK MPaBWJIO, HE BHICOKUH YPOBEHb Pa3BUTHUS KYJIbTYphl MPOPECCHOHATBFHOIO OOLIEHMS,

MIOCKOJIbKY €Ille HEe HMEIOT OmbITa NpOo(ecCHOHANBHONW AEATENbHOCTH, HE JOCTAaTOYHO YETKO

NPEJCTaBISAI0 CBOM NpO(eCcCHOHATIbHBIE 00sS3aHHOCTH, UMEIOT OTpaHUYEHHBIC MPEICTABICHHUS O

(beHoMeHe KynbTypbl IPO(EeCCHOHATLHOTO OOIICHUS M YCIOBUSIX €ro (hOPMUPOBAHUS U PA3BUTHS.

DTO HEraTMBHO OTPAKAETCsl KaK Ha Ka4eCTBE MEJarorn4eckoil KOMMYHHKAIMM, TaK U Ha Ka4eCTBE

npo(hecCHOHATbHON AEATENLHOCTHU B LIETIOM.

OO0o0mas MOIXOMbl YYEHBIX K HM3YYCHUIO TMOHATUS «KYJIBTypa MpodeccHOHaIbHOTO

OOIIEHUS» MOKHO BBIJICIUTh TAKUE KIFOUEBbIE MOMEHTHI:

—  JIaHHBI{ COIMAJBHO-TICUXOJIOTUYECKUN (PEHOMEH MOXXHO OTHECTH K ICHXOJIOTHYECKUM
Ka4yecTBaM JINYHOCTH;

—  OH ¢opMHpYeTCs U MPOSBISIETCSA B IPOPECCHOHATBHOM NesITEIbHOCTH;

—  CBSI3aH C KOMMYHHMKATHBHOM JEATENbHOCTBIO U IMPEIoJaracT pa3BUTHE KOMMYHHUKATUBHBIX
yYMEHUH 1 criocoOHOCTE;

—  HampaBiieH Ha oOecrieyeHue 3pPpeKTUBHOTO NMPO(PEeCcCHOHATBHOTO B3aUMO/ICHCTBYS,

—  HE SBJISETCS HM3HAYAIBHO NPHUPOJHO 33aJaHHBIM KaueCTBOM JIMYHOCTH, a (OpMHpYyeTcs B
Ipolecce  BBHIMOJIHEHHS  Pa3IM4YHbIX BUJOB  JesresnbHOCTH  (0OwIeHus, oOydeHws,
po(HheCCHOHAILHOU JICSATEIILHOCTH).

[TockonbKy  JAMYHOCTHBIK  (EHOMEH  «KynbTypa  HPO(ECCHOHAIBHOTO  OOLICHHS»

paccMaTpUBaeTCs HaMU B KOHTEKCTE NMPO(ECCHOHAIBHOM JESATEIbHOCTH MHXKEHEpa-Ileaarora, To
11€J1eC000pa3HO BBIJICIIUTE OCHOBHBIE (DYHKIMHU IEAaroru4eckoro oOLIeHus: HH(POPMALMOHHO-
KOMMYHUKaTHBHYIO  (yCTaHOBJIGHHE  IICUXOJOIMYECKOr0  KOHTakTa,  HMH(POPMHUPOBAHHUE,
(dopMupOBaHHE OICHOK JOCTUTHYTOTO pe3yjibTaTa YCTAaHOBJICHHOIO KOHTAKTa); PEryJsTUBHO-
KOMMYHUKATHBHYIO (CBsI3aHa C OKa3aHWUEM BIIMSHUS M PETYJSAIUU TOBEICHUS APYrHX JIHOJICH;
npernojaracT CorjacoBaHue ACUCTBUi); addeKTHBHO-KOMMYHUKATHBHYIO (MaHHAs (QYHKIUS
CBsI3aHa C YMOIIMOHAIBHOM CTOPOHOM OOIIIeHHUS, ¢ ycTaHOBIeHHeM oTHoleHui) (b. JlomoB).

JlanHble (YHKIMM TEIarornyeckoro OOIEHHs SBISIOTCS YHUBEPCAIbHBIMH, MOCKOJIBKY
XapaKTepU3yIOT Iefarornyeckoe oOIieHue B LenoM. PaccMaTpuBas Mefaroruyeckoe oOIeHHe
WHXXEHepa-Tielarora, Heo0X0IMMO TaK)Ke YUUTHIBATH U TPH CTOPOHBI OOIIECHUS: KOMMYHUKATUBHYIO
(oOMeH mH(pOpManueil), UHTEPAKTUBHYIO (B3aMMOJICHCTBUE, COTPYIHHYECTBO) M IEPLEHTUBHYIO
(MEXITMYHOCTHOE BOCHPUSTHE, B3aUMOIIOHHMMaHKE), KOTOpbIe O0ECIEeUMBAIOT U MEIaroru4eckoe
B3aUMOJICICTBHUE.

O060011as1 M3J105)KEHHOE BBIIIE, KYIBTYPY MPOo(hecCHOHATBHOTO 0OIIEH s pacCMaTpUBaEM Kak
MHTETPAaTUBHOE KaueCTBO JIMYHOCTH MH)KEHepa-Ieaarora, Kotopoe GopMupyercs M MposBiIseTcs B
npo(ecCUOHATLHON ~ JEATENIbHOCTH,  HAlpaBJIeHHOE Ha  ocylecTBieHHe  3(P(PEKTUBHOIO
MEeIarOrMYECKOro  B3aUMOJECHCTBUS C IENbI0 TOATOTOBKM CTYJAEHTOB K Ipo(dhecCHOHATbHOU
JIeATEIbHOCTH.

Kynprypa mpodeccruonanpHoro oOLIeHHs NOpeArnosaraet, M0 HaluleMy MHEHHUIO,
c(OpMHUPOBAHHOCTh Y MH)KEHepa-regarora oOIEKyJIbTYPHBIX U COLMAIHBIX HOPM U IIEHHOCTEH;
CUCTEeMBI PO ECCHOHATIPHBIX 3HAHUN, YMEHU, HABBIKOB; KOMMYHUKATUBHBIX YMEHUN U HABBIKOB,
MOTHBALUH [Earorn4eckou JEATEIBHOCTH. ITpouecc dbopmupoBaHus KYJIbTYPBI
npo¢eCCUOHANBHOTO OOIIEHUsT OyIyLUIMX HH)KEHEPOB-IIearoroB HeOOXOJMMO HauMHATh €IIe B
nporecce npodeccCHOHATbHON MOATOTOBKH, T.€. BO BpeMs oOyueHust B BY3e.

Jliig Toro, 4To0BI 3TOT MpoLEecc ObUI LIEJICHANPABICHHBIM U OPraHW30BAaHHBIM, HEOOX0JUMO
CO3/1aTh B BBICIIEM Y4eOHOM 3aBE/ICHUM OIpe/eiCHHbIe Nenarornyeckue ycnous. K coxanenuro,
nejaroruyeckasl Hayka He HMEET eIUHBIX OOIICMPUHATBHIX IMOJIXOJO0B K PEIICHHIO MPOOJIeMbl
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MEAaroTHYECKUX yCIOBUHM, KOTOphle Obl oOecmeunBamu 3PPEKTHBHOCTh JTHOOOTO TpoIiecca.
D¢ heKkTUBHOCTD OINpPENeNAoT KaKk COOTHOILIEHUE pe3ysbTaTa U 00beMa MPOU3BEACHHBIX JeHCTBUI
(Bpems, CpencTBa, JOCTUTHYTHIH YpPOBEHb H T.IL.); Takke Moja 3(deKTHBHOCTBIO Tpolecca
MOHUMAIOT COBIA/ICHHE MMOCTABICHHOM LIEJIN C TOCTUTHYTBIMU PE3YJIbTaTaAMHU.

®opMupoBaHUE KYJIBTYphl IPO(GECCHOHATBFHOTO OOIIEHUs OyIyIIMX HHKEHEPOB-IEIaroron
MO3BOJIUT DELIMTh TaKUE BAaXKHBIE IPAKTHUECKUE 3aJauyd. BO-IIEPBBIX, IOBBICHUTH KadyeCTBO
MeIarOTMYECKOT0 B3aUMOJCHCTBUSL CO CTYJEHTAaMH, BO-BTOpBIX, OyZeT CrocoOCTBOBaThH OoJjee
KayeCTBEHHOMY YCBOCHHIO CTYyJIEHTaMH NpO(ECCHOHATbHBIX 3HAHUU, B-TPETHHX, IO3BOJUT
HOBBICUTh YPOBEHb KYJIBTYPbI MPO(PECCHOHANBHOIO OOIEHUS! KaK CTYACHTOB (YUYEHHKOB), TaK H
WH)KEHEPOB-Tearoro. BaXHO MNOAYEpKHYTh, YTO Hporecc (OPMHUPOBAHUSA  KYJIBTYPbI
npo(hecCHOHATBLHOTO OOIICHUS 11e1eCO00pa3HO OCYIIECTBIIATh Ha OCHOBE HAayYHBIX MOJXOJIOB, Ha
KOTOPBIX 0a3upyercsi COBpPEeMEHHOE NpodeccuoHambHOe oOpa3oBaHue. TakuMu HaydyHBIMU
MOJIXOJaMH, 10 HallleMy MHEHMIO, SIBJISIIOTCS AEATEIIbHOCTHBIM, KOMIIETEHTHOCTHBIM, JTMYHOCTHO
OPUCHTUPOBAHHBIN, HHTCTPALIMOHHBIN (MK AUCIUILIMHAPHBIN ), HHTCPAKTUBHBIH.

Cuynraem, YTO OJHUM U3 TENArOTUYECKUX YCIoBUM d3(dexkTuBHOrO (GopMHUPOBAHUSL
KyJbTYypbl ~ NPO(ECCHOHANBHOTO  OOIICHHS  MHXKEHEPOB-NEAAroroB  SBJSIETCA  CO30aHue
0bpazosamenvbHO-UHpoOpMayuoHHoU cpedvl 8 BY 3e.

[Tonarue «obpa3oBarenbHO-UH(GOPMAIIMOHHAS Cpe/ia» SIBISETCS CPAaBHUTEIBHO HOBBIM, U
coueTaeT B ceOe MCIOJIb30BaHNEe HOBBIX BO3MOXKHOCTEH MH(OpPMaTH3aIK O0IECTBa A Pa3BUTHS
MHPOPMAIIMOHHOM cpelbl U 00pa3zoBaTeNbHOrO MpocTpaHcTBa. C TOUYKM 3pEHUS OINpE/eIeHUs
CYIIHOCTH JJAaHHOTO TOHATHS CYIIECTBYIOT HECKOJBKO AaBTOPCKUX TPAKTOBOK. Kak CHHOHHMBI
UCIIOJIB3YIOT ~ TOHATHE.  WHQpOpMAIMOHHO-Tienarorudeckas  cpexa  (A.  XyTopckoi),
uHdopmarmonHo-npeametHas cpena (M. Pobdepr), uaTerpupoBannas yueoHas cpena (O. Kprokosa),
npeaMetHas yueOHas cpepa (O. OkousenoB), BupryanbHas cpeaa (B. ®@wnmmnos, B. Tuxomupos),
uHpOpMaIMOHHO-y4YeOHas cpena (A. AHIpeeB).

Ob6pa3zoBarenbHO-UH(POPMAIIMOHHAsT cpela B Y3KOM TIOHMMAaHUH SIBISETCS CHUCTEMOM
«amnmapaTHBIX CPEJACTB, MPOrPaMMHOIO O0OecHeyeHHs, CIEHUAIMCTOB U IoJib30BaTenel, 0a3
JaHHBIX, 0a3 3HAHW, IPYTHX 3JIEMEHTOB, KOTOPBIE PEATH3YIOT HH(POPMAIIMOHHBIE MpoLecchl» (3).
B mupokoM mOHMMaHMM [aHHOE TOHATHE HMeeT HH(MOPMAIIMOHHBI XapakTep Ha OCHOBE
NpUMEHEHUsT HMH()OPMAIMOHHBIX TEXHOJOIMHA; B Yy4eOHOM MPOCTPAHCTBE OHO OTOOpakaeTr
B3aMMO/ICHCTBHE CTYACHT —> KOMIBIOTEP —> MPENOIaBaTeib.

Obpa3oBarenbHO-UH(POPMAIIMOHHAsT Cpefa B IIHPOKOM CMBICIE MMEET JBa HJTama
CaMOpa3BUTHsI — MHHOBALMOHHBIN 3Tall U 3Tall MeJaroru4eckoil MoaepHu3auuu. MIHHOBAlIMOHHBIN
3Tall  MpEeAyCMaTpUBAeT pealn3aldi0  JIUIIb  OTJACJIBHBIX 3JIEMEHTOB  HMH(POPMALMOHHO-
o0Opa3oBaTeNbHON Cpefbl (ammapaTHBIX CPEICTB, MporpamMM oOecrieueHus, pasButue cereid). OH
XapaKkTepeH JJIsl HauaJbHOIO CTAaHOBJIEHUS cpesibl. BTopoil aTan — negarorudyeckoil MoaepHHU3auu
— MpenycMaTpUBaeT IIKUPOKOE, KOJIUYECTBEHHOE U KAYeCTBEHHOE MCIIOJIB30BAaHUE BCEX HJIEMEHTOB
uHpopMaonHo-00pa3oBarensHOi cpenpl (3). [lenarornueckas MoAEpHU3AIMS — 3TO peaU3alys
IPYNIOBBIX W  HUHAMBUAYAIbHBIX IPOEKTOB B  Cpele, CaMOCTOATENbHOM  paboThl B
TEJIEKOMMYHHUKAIIMOHHOM peXuUMe. DTOT 3Tall XapaKTEepPeH sl MOCTENEHHOr0 00beAMHEHUS BCeX
CPEACTB  TeJeKOMMYyHUKauuu, MHTepHeT-pecypcoB,  HMH(POPMAIMOHHO-KOMMYHHUKALMOHHBIX
TEXHOJIOTUH ¢ 11eTbl0 (GOpPMUPOBaHMS €AUHOTO 00pa30BaTeNbHO-UH(POPMALIMOHHOTO MIPOCTPAHCTBA
HaIlMOHAJILHOW CHCTEMBbI OJrOTOBKHU II€/IaroroB, B TOM YHCIIE, U MHKEHEPOB-I1E€Aaroros.
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Co3nanue oOpa3oBaresbHO-HHGOpMaHOHHOM cpebl B BY3E no3Bosisier: a) ocyiiecTBasTh
ONEPaTHBHYIO IOCTaBKY YYeOHOTO MaTepuaja OT memarora K CTYACHTY, O) paclpoCTpaHsTh
UHTETPUPOBAaHHBIC 3HAHMS, YMCHHMS M HABBIKM HHXCHEPHO-IIEIArOTHUECKON IesTeNbHOCTH; B)
UCIIOJIb30BAaTh BO3MOKHOCTHU TJIO0ANBHOM MH(OPMAIIMOHHON ceTh il oOMeHa MHQOpMAaIHeH; T)
OCYIIECTBIATh MEIAarorHuecKoe B3auMOJICHCTBIE U OOLICHUE CO CTYICHTAMU B PEKUME PEaTbHOTO
Bpemenu (oOmeH wuH(DOpMalMel WM TEKCTOBBIM JHAJOr); 1) CO3JaBaTh HAydHbIe W
npoeccHOHaNbHBIE  COJIPY)KECTBA  JJISi  UCCIEIOBATENbCKOM  JCATENbHOCTH M HAay4YHOU
KOMMYHUKAIIMM; T) T[OBBIIIATh  NPO(ECCHOHANBHBIH  ypOBEHb M  COBEPIICHCTBOBATH
KOMMYHHKATHBHBIC YMEHHUSI U HABBIKU.

CnenoBarenbHO, 00pa3oBaTeIbHO-MH(POPMAIIMIOHHYIO CPEy Mbl pAaCCMaTPUBAEM B KauecTBe
NEearOrMyeckl M TEXHUYECKH OPraHM30BaHHOM cdepbl HHGOPMALMOHHOTO B3aUMOJCHCTBUS
YYaCTHUKOB 00pa3oBaTeNbHOTrO mpolecca (MenaroroB M CTYIEHTOB), KOTOpas HalpaBiicHa Ha
dbopMUpOBaHHE KYyJABTYpPHl NPO(HECCHOHATHLHOTO OOIMIeHHS OyayIlIuX HWHXKCHEPOB-TIeIaroroB
TPAaHCHOPTHOM  OTpaciu  CpeacTBaMH  MH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX — TEXHOJIOTHM
(BunmeokoHpepeHiuii, GpopyMOB, 4aTOB), CO3MaHHs CIMHONH WH(POPMAIMOHHOW CETH B BBICIIEM
y4eOHOM 3aBEICHHH.

BropeiM memarorudyeckuM ycJIOBHEM, peaiM3alnus KoToporo Oyaer crnocoOCTBOBATh
(bOopMUPOBaHMIO KYJABTYPHl MPO(ECCHOHANBHOTO OOIIEHUS OyAyIIMX HWH)XKEHEPOB-IeIaroroB
TPAaHCHOPTHOM OTpaciu SBIACTCS UCHONb30BAHUE 8 YUeOHO-B0CHUMAMENbHOM — Npoyecce
UHMEPAKMUBHBIX MeMO008 U popm 0byuenus Ol QOoOpMUpo8aHus KOMMYHUKAMUBHBIX YMEHUU U
HABbIKOA.

H. bopnosckas, A. Pean u moayepkuBaiOT BaXXHYIO POJIb M 3HAYUTENbHBIA 0Oydaromui
MOTEHIMaJl MHTEPAKTUBHOTO MO/AX0Ja B (POPMUPOBAHUS KYJIBTYphl MPO(EecCHOHAIBHOTO OOIeHHUs
Oyayumx cnenvainucroB. HTepakTHBHBIM MoAXoJ B 00pa3oBaHMM sBISETCS Haubolee
COBpEMEHHOM (PopMOil peann3anui WHTEPAKTUBHBIX METOJOB OOYy4eHMsI, KOTOpblEé OCHOBAHbI Ha
KOMMYHHKAIIMH U B3aUMOJICHCTBUY Tefarora u ctyaeHTa (yueHuka) (1).

To ecTb, MHTEPAaKTUBHBIE METOIBI OOYUEHHSI — 3TO CIIOCOO OpraHU3aIlMH TIO3HABATENBHON U
KOMMYHUKAaTHBHOM JEATEIBHOCTH TMEAarora M CTYAEHTa, KOTOpble OpPUEHTHPOBAaHBI Ha
«B3aMMOJICUCTBUE CTYJEHTOB HE TOJIBKO C TMpernojaBareieM, HO W JApyr C JpyroMm, Ha
JOMUHUPOBAaHME AaKTMBHOCTH CTYJCHTOB M Ha AKTUBU3ALUIO BHYTPEHHEIO JMANOra
(9K3UCTEHIMATIBHOTO MEPEKUBAHUS CTYJCHTAMH y4eOHOTO MaTepuaa).

B ocHoBe crparerun ¢opmupoBaHus Yy OyIyIIMX HHXXEHEPOB-TIEAArOrOB KYJIbTYPHI
npoeccuOHaNBPHOTO OOLICHHUS, KaK COIMAIbHO-KYIBTYPHOTO M MPO(ECCHOHATIHHOTO (EeHOMEHa,
JSKUT TPUMEHEHHE JUAIOTMYECKOIO IMOJAX0Aa B OOYUEHHH, KOTOPBIM SBISETCS OCHOBOM
MHTEPAKTUBHBIX METOOB O0YUYEHUSI.

HHTepakTHBHBIE METO/IBI PA3JCISIOT Ha JBE TPYIIbL: 1) B3aUMOJCHCTBUE OCYIIECTBIISCTCS
MEXKIy TpernoaaBaTeleM M IPYNIoON CTyAEHTOB (MpOOJIeMHBIC JIEKIWHU, 3BPHCTHYECKHE Oecepl,
CEMHUHAPBI-00CY)KJICHUSI, CEMUHAPBI «BOMPOC-OTBET», KOHCYJbTAIIMUA U T.1.); 2) B3aUMOJICHCTBHE
OCYIIECTBIISCTCS MEXAY CTYACHTaMH (JIUCKYCCHH, <KPYIJIBI CTOJ», «MO3TOBOH INTypM»,
«TpYNIIOBOE pElICHUE MPO(ECCHOHATBHBIX CUTYalUi; POJICBBIC, ICIIOBBIC HIPBI).

Hcnonp30oBaHue WHTEPAKTUBHBIX METOAOB U (OpPM MO3BOJSAET GOPMHPOBATH U Pa3BHBATH
KOMMYHUKAaTHBHBIE YMEHHMS W HaBBIKM OYIYyIIMX HWH)KEHEPOB-TIEaroroB. OpPraHU30BbIBAThH
oOmeHne (IOCTaHOBKA II€JM, BBIOOP METOJIOB M CPE/ICTB OpPraHU3alMU OOIEHHS, BBIOOP TEMBI U
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T.J.) ¥ OCYIIECTBIATH OOIIeHHEe (yCTaHABIMBATh KOHTAKT, CIyIIaTh, (GOpPMYIMPOBATH BOIPOCHI U
T.J.).

E. ITomeryn, JI. IluposkeHKO OOBETUHSIOT (OPMBI MHTEPAKTUBHOIO OOYYCHHS B YEThIpE
IPYIIBI, B 3aBUCUMOCTHU OT IEJIM YI€OHOT0 3aHATHSA U (JOPMBI OPraHU3alud YIeOHOH JAeITeNbHOCTH
CTYZICHTOB :

—  KoomepaTuBHOe oOyueHue (paboTa B mapax, «TpOHKax», «Kapyceib», padoTa B MajbIX
IpyINIax, KaKBApHyM» U T.IL);

—  KOJUICKTUBHO-TPYNIOBOe  oOyueHune («MHKpO(OH»,  HE3aKOHYCHHBIC  IPEUIOKCHHUS,
«MO3TOBOM IITYPM», Kyda- Y4yCh» U IP.);

—  CUTYaTUBHOE MOJIEIHMPOBaHHE (MMHUTAIIMOHHBIC HTPbI, MOACIUPOBAHUE CUTYALIUH H JP.);

—  mpopaboTka AUCKycCHOHHBIX BompocoB (Meron ITPEC, «3aiiMu mo3umuio», «IUCKyccHs» U
t.11.) (5).

C uenpto (GopMHUpPOBAaHUS KyJIBTYpbl NPOPECCHOHATBHOTO OOIIEHUS CTYAEHTOB, HX
KOMMYHHUKATHBHBIX YMEHHUI U HaBBIKOB, MOXET OBITh MCIIOJIB30BaH COLMATBHO-TICUXOJIOTUYECKHMA
TPEHUHT, KaK aKTHBHas rpymnmoBas (opma oOydeHusi, KOTopasi COCTOUT B TOM, YTO OOydaroLIHiics
«IIPOXKHUBAET» OIpPEICIICHHYI0 CHUTYAIMIo, NpUHOOpeTass HNpU STOM COOTBETCTBYIOIUME YMEHUS,
HaBBIKH, JIMYHBIN UM TPO(ECCUOHAIBHBIN OIBIT.

Takum o00pa3oM, HCHONB30BAHHWE AKTUBHBIX METOJOB M (OPM TIO3BOJIAET PEUIUTH
CIeNyloUIMe 33/Jla4d: a) BOBJICYh CTYACHTOB B AaKTUBHYIO TBOPYECKYIO JESATEIBHOCTH IIO
NPUMEHEHUIO WMEIOIIMXCS 3HaHWK; 0) C(OpPMHPOBAaTH M YCOBEPIICHCTBOBATH JAWIAAKTHUCCKHE
YMEHUS U HaBBIKM, pa3BUTh KOMMYHHMKATHBHBIE CIOCOOHOCTH, oOecrneunBaromue 3¢hGeKTHBHOE
B3aMMOJICHCTBUEC B Y4eOHOW M MNPO(EeCCHOHANIBHOW IEeSITeIbHOCTH, B) CO3IaTh YCJIOBUS IS
(dbopMHUpPOBaHUA U PA3BUTHUS JMYHOCTHBIX KayecTB OyIylIero MH)KEHepa-leaarora, B 4acTHOCTH,
KYJIBTYpBI PO (ECCHOHATLHOTO OOIEHUS.

TpeTbuM menarornyeckuM yCJIOBHEM, KOTOPOE HAaIpaBiIeHO Ha (POPMHUPOBAHUE KYIBTYPHI
npodeccHoHaTLHOTO  OOIIEHUS  SBISCTCS yuem cneyugpuxu Oyoywel npogheccuoHanrbHoul
OesamenbHOCmU UHIICeHepa-nedazo2a 8 npoyecce npogheccuoHanbHou noo2omoexku 6 BY 3e.

VYcenemHoe ocyiecTBieHHe Oyaymied NnpoQecCHOHaNbHON eATeNbHOCTH HHXKEHEPOM-
MEJaroroM 3aBHCUT OT COJIEpXKaHHWs M OPraHM3allMd ero Nnpo(ecCHOHANTbHOM IOATOTOBKU B
BBICILIEM Y4€OHOM 3aBE/ICHUH.

CornacHO KOHUIEMNIMU DPAa3BUTHUS WH)KEHEPHO-NENAarornyeckoro oOpa3oBaHus B YKpauHe
CTaHJapTHbIC TMPOU3BOJCTBEHHbIC (PYHKIMH HH)KEHEpa-Ieaarora NpeACTaBiIsioT cOO0H THUIMYHbBIE
3a7]auyl AEATEIILHOCTH, KOTOPbIE OCYIIECTBISIOTCS CIIEHUATMCTAMU HE TOJIBKO B 00pa30BaHUU, HO U
Ha MPOM3BOJCTBE. JTO CHOCOOCTBYET, KPOME MOBBIIICHUS KAauecTBa MOATOTOBKU CIIELUAIMCTOB,
ele W COLMAIbHOM 3allUTe BBITYCKHUKOB HHXKEHEPHO-NEIarOrMYecKuX CIEeHUaIbHOCTEH,
MPEJOCTABIISISI UM BO3MOXKHOCTh PabOTaTh KakK IMeJaroraMu, Tak 1 MHKEHEPaMH.

C nenbio hopMupOBaHUS KYIbTYpbl MPO(PECCHOHATBHOTO OOIIEHHUs OyIyIINX HHKEHEPOB-
[eIaroroB  HEOOXOJMMO BBIACTUTH MNPO(PECCHOHATBHO-TIEArOTHYECKUE U MPOo(ecCHOHATBHO-
MH)KEHEPHBIE COCTABIIAIONINE €r0 MPO(ecCHOHATBHON e TeIbHOCTH.

H. BproxanoBa, T. Kanennuenko, E.KoBanenko Beizensior B mpodeccHOHaIbHON
ACATEIbHOCTH HHXXCHEpa-Tiefarora Takue oomme (it o0enx COCTaBiISIoNINX) (YHKIHH:
MPOEKTUPOBOYHYIO, OpraHu3aTOPCKYIO, TEXHOJIOTHYECKYIO, BOCIHTATEIbHYIO "
uccienoBaTenbCkyto  (4). ABTOpaMHM TpPEUIOKEH TMEpedYeHb THIWYHBIX 3a/1a4, KOTOpBIC
COOTBETCTBYIOT KaXXIOH M3 OTMEUEHHBIX (QYHKIUH. PackpbiBas cojepxaHue Kaxaod (yHKuuH,
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aBTOPBI BBIIEIAIOT U KOMMYHMKAaTUBHYIO CTOPOHY HMH)KEHEPHO-IIEJArOrH4eCKON IEesTENbHOCTH,

KOTOPYIO OTHOCST K TEXHOJOTHUECKON (DYHKIIUH.

B ACATCIIBHOCTU MACTCpa MPOU3BOACTBCHHOI'O 06yquI/15{, TO €CTh COOCTBEHHO HHKCHCPA-

neaarora, BhIACIAIOT TaKUC TUIIOBBIC 3a/la4l, KOTOPBIC CBA3AHBI C He,[[aFOFI/I‘IGCKOﬁ ACATCIBHOCTBIO

U OOLLIECHUEM

IUIAHUPOBAaHUE, YY4e€T U OTYETHOCTh IPOU3BOJCTBEHHOrO0 OOY4YEHHUs; MaTepHaIbHO-
TEXHUYECKass ¥ METOJUYECKasl MOATOTOBKA K 3aHATHIM; BbIOOpP Y4eOHO-IIPOM3BOJICTBEHHBIX
paboT W 3aKa30B; W3TOTOBJICHUE STAJOHHBIX OOpa3OB XapaKTEepHBIX pabor (u3menwuil);
MOJATOTOBKY METOINYECKUX MAaTEPUAIIOB 11 0OyUEHHS CTYIEHTOB IO CIEUAIbHOCTH;
(dopmHpoBaHHE Yy YYCHUKOB (CTYyJEHTOB) NMPO(ECCHOHANBbHBIX 3HAHWH, YMECHUH, HaBBIKOB,
[peLyCMOTPEHHBIX KBaJTU(HUKAITTOHHON XapaKTEPUCTUKOMN u IIpOrpamMMon
MIPOU3BOICTBEHHOT0 00YYeHHsI; 00eCIIeUnBaeT MOJHOTY U KAYECTBO PEeaIH3alMU COACPKaHUs
IporpamMM MPOU3BOACTBEHHOI0 00y4eHHs!, 00ecIedrBaeT OpraHu3aluio yaeOHOTo polecca ¢
IPUMEHEHHEM COBPEMEHHBIX TEXHOJOTUH BBIMOJIHEHUS COOTBETCTBYIOIIUX pPAabOT H
MIPOU3BO/ICTBA TOBAPHOM MPOAYKIIUH;
NPUHUMAET Yy4YacTHE€ B KOMIUICKTOBAHUM Y4E€OHBIX TpYIN, COXPAaHEHWH KOHTHHICHTA
CTyICHTOB (YY4CHHMKOB) M paclpeeiCHUH BBITYCKHUKOB COTJIACHO COTJIANICHHSIM C
NPEINPUATHIMH, JJI1 KOTOPBIX FTOTOBSTCS KBaTU(UIIMPOBAHHBIE Pab0YHe KaphI;
pa3sBUBACT y CTYACHTOB CTPEMJICHHE K TEXHHYECKOMY TBOPUYECTBY, PAllMOHAIN3aTOPCKON U
n300peTaTeNnbCKOM esTeNbHOCTH KaK OCHOBE MPO(EeCCHOHATBHOIO MAacTepCTBA; TOTOBUT
CTYIEHTOB K IIOJTallHOM AaTTeCTallud; Y4YacTBYeT B BBINYCKHBIX KBaJIM(PHUKAIMOHHBIX
HK3aMEHaX;
UCTOJBb3yeT B Y4eOHOM TIpoliecce HayYHO-METOJWYECKHE PEKOMEHJAllUu, IepeoBOi
NeIarOrMYECKU ¥ IPOU3BOICTBEHHBIN OTIBIT.

Takum oOpazom, ans 3¢pPeKTUBHOTO (OpMUPOBAHUS KYIbTYpbl HpPO(ECCHOHATHLHOIO

06H.I€HI/IH 6y11yLuer0 HHXKCHCpA-Icaarora HCO6XOI[I/IMO YYUTHIBATDH HpO(beCCI/IOHaJ'IBHBIC 3aJa4yu "
0COOEHHOCTHU HH)KCHCpHO-HCI[&FOFH‘ICCKOfI ACATCIIBHOCTU B TIPOLIECCE C€ro HpO(beCCHOHaHBHOﬁ

IIOATrOTOBKH.
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OmHuM W3 TPUOPUTETHBIX HANpaBlieHUH o00pa3oBaTenbHOM moONUTUKK PecrnyOnuku
V30ekucTan SBISETCS CO3AAHUE COBPEMEHHOW CHCTEMBI HENPEPHIBHOTO 00pa3oBaHMsA, KOTOpas
BKJIIOYAET TOJJIEPKKY MPOTrpaMM TMOATOTOBKHA M TEPENOArOTOBKH NMPO(EeCCHOHANBHBIX KaJIpoB,
MNOJJCPKKY ~ OpraHM3allud  TPEJOCTABISAIONIMX  KAUYeCTBEHHbIE  YCIYTH  HEMPEpPBIBHOTO
npodeccuoHaTEHOTO 00pa30BaHMUSI.

CoBpeMeHHBIN dTanm pa3BUTHA O00pa3oBaHUs NPEIBABISET HOBbIe TpeOOBaHUS K
npoecCHOHAIbHBIM ~ KauecTBaM  NeNarormyeckux  pabOTHHKOB, K  METOJUYECKUM U
OpraHU3allMOHHBIM acleKTaM MPUMEHEHHUs WH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
oO0yyenuu. TpaauuonHsle (OpPMBI TOBBIICHUA KBaTH(UKALUKW HE 00JamaloT J0CTATOYHOM
rMOKOCTBIO M OTIEPATHUBHOCTBIO JUISI TOTO, YTOOBI COOTBETCTBOBATH M3MEHEHHSIM B CTOJb OypHO U
MHTEHCUBHO pa3BuBarolieiicsa chepe, kak nHGopMaoHHbIe TeXHOJOTUH. COOTBETCTBEHHO TOJBKO
KOMOMHHPOBaHUE Pa3IMYHBIX ()OPM MOBBIIMIEHUS KBaTH(UKALUKU paOOTHUKOB 0Opa3oBaHus, AAacT
6omnee Bbicokuit pesynprar ocBoeHMs WMKT. MKT oka3plBaloT aKTUBHOE BIHMSHHE Ha MPOILECC
oOy4yeHHs M BOCIUTaHHS O0y4aeMOTO, TaK KaK M3MEHSIOT CXeMy Iepelayd 3HAaHUH U MEeTOJbl
oOy4yenns. OHU CBsI3aHBl C NMPUMEHEHUEM KOMIIBIOTEPOB M TEICKOMMYHHUKALUH, CHEIHaIbHOIO
0o0OpyZ0BaHus, MPOrPaMMHBIX M allapaTHBIX CPEACTB, cucTeM oOpaboTku uHpopmauuu. OHHU
CBSI3aHBI TAKXKE C CO3aHUEM HOBBIX CPEACTB OOy4EHHs M XpaHEHHs 3HAHUH, K KOTOPBIM OTHOCATCS
AJIEKTPOHHBIE YYEOHUKH U MYIbTUMEANA, HJICKTPOHHBIE OMONMOTEKH M apXWBBI, TJIOO0AIbHBIE U
JIOKaJIbHBIE 00pa3oBaTeIbHbIE CETH, UH(OPMAIIMOHHO- TIOMCKOBBIE U HH(OPMALIMOHHO-CITPABOYHBIE
CHUCTEMBI U T.II.

CoBpemernHoe HWHGOPMAIMOHHOE OOIIECTBO CTAaBHT IMEpell BCEMU THIAMH Y4eOHBIX
3aBEJICHUI U, TIPEXKAE BCEro, Mepe MIKOJION 3a/1auy MOITOTOBKHU BHIITYCKHUKOB, CIIOCOOHBIX!

® OpHEHTUPOBATHCA B MEHSIOIIMXCS KU3HEHHBIX CUTYAIHIX, CAMOCTOSTEIbHO Ipuobperas
HEOOXO/MMBbIE 3HAHWSA, MPHUMEHSAS WX Ha TMPaAKTHKE I peleHHs pPa3sHOOOpa3HbIX
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BO3HUKAIOUIMX MPOOJIeM, YTOOBI Ha MPOTSHKEHUU BCEH KU3HU MUMETh BO3MOKHOCTh HAaUTH
B HEW CBOE MECTO;

® CaMOCTOSITEIbHO KPUTHYECKU MBICINUTh, BUJIETh BO3HUKAIOIINE TPOOIEMBbl U UCKATh MyTH
PaLMOHATIBFHOTO MX PEIIEHHs], UCIOJb3Ysl COBPEMEHHbIE TEXHOJIOTHH; YETKO OCO3HABaTh,
rie U KakuMm o0pa3oM mnpuoOperacMble UMH 3HAHHS MOTYT ObIThb NPUMEHEHBI; OBITH
CIIOCOOHBIMU F€HEPUPOBATH HOBBIE HJICH, TBOPUECKU MBICIIHTB;

e rpamMoTHO pabotatb ¢ uHpopMalmed (coOupaTh HEOOXOAMMBIC JUISl  PEIICHHS
oTpeAeNeHHOW TPOoOIeMbl (aKThl, aHATU3UPOBATH WX, JENIaTh HEOOX0oauMble 0000IIeHUS,
COIMOCTaBJICHUS C AHAIOTUYHBIMH WM QJIbTEPHATHBHBIMM BapUaHTaMU pPELICHHMS,
YCTAQHABJIMBATh  CTATUCTMYECKHME M JIOTMYECKHE  3aKOHOMEPHOCTH,  JeNaTh
apryMEHTHPOBAHHBIE BBIBOJIbI, IPUMEHATH HMOTYUYEHHBINA OMBIT IS BBISIBICHUS U PELICHUS
HOBBIX ITPOOJIEM);

® OBITb KOMMYHHKAOEIbHBIMH, KOHTAKTHBIMH B Pa3UYHBIX COLMAIBHBIX TPyNIax, yMeTh
paboTtarh coolla B pa3MUYHBIX OOJNACTAX, B PA3JIMUHBIX CUTYalMsAX, MPEAOTBpAIIas UIH
YMEJIO BBIXOJISl U3 JIFOOBIX KOH(IUKTHBIX CUTYallUH;

® CaMOCTOSITENIHHO paboTaTh HaJ Pa3BUTHEM COOCTBEHHOM HPABCTBEHHOCTH, WHTEIUICKTA,
KYJBTYPHOT'O YPOBHSL.

beicTpoe pa3BuUTHE BBIYUCIUTEIBHOW TEXHUKHM U pacmupeHue e€ (yHKIMOHAIbHBIX

BO3MOJKHOCTEH IO3BOJIIET IIMPOKO HCIOJIb30BaTh KOMIIBIOTEPHl Ha BCEX JTamax ydeOHOro
npoliecca: BO BpeMsl JICKIUH, MPaKTUYECKUX U J1a00PaTOPHBIX 3aHATHH, IPH CAaMOIIOJTOTOBKE U ISt
KOHTpPOJII M CAaMOKOHTPOJISI CTENEHM YCBOGHHMs ydeOHoro Matepuana. Vcmonb3oBaHue
KOMITBIOTEPHBIX TEXHOJIOTHUH 3HAUNTENIBHO PACIIMPUIIO BOZMOKHOCTH JIEKIIMOHHOTO SKCIIEPUMEHTA,
MIO3BOJISISI MOJIETIMPOBATh PA3JIMYHbIE MPOLIECCHl U SABICHUS, HAaTypHas JEMOHCTpAlus KOTOPHIX B
7a00paTOPHBIX YCIOBUSAX TEXHUYECKU OUYEHb CI0KHA JIMOO MPOCTO HEBO3MOXKHA. DPPEKTUBHOCTD
NPUMEHEHHsI KOMITBIOTEPOB B YU€OHOM IIpOIecce 3aBUCUT OT MHOTHX (PaKTOPOB, B TOM YHCIIE U OT
YPOBHSI caMOW TEXHHMKH, U OT KauecTBa HCIOJb3YEMBIX OOYYaIOUIMX MPOTPaMM, U OT METOIHMKH
o0y4yeHus, NpPUMEHsIeMOW yuuTeneM. boJbllyl0 TOJIb3y MOXKET NPUHECTH HCIOJIB30BaHHE
oOyyaromux nporpamM, pecypcoB VHTepHeTa U 3JIEKTPOHHBIX SHIUKIONEIUI A pacIiiupeHus
KpYyro3opa y4yamuxcs, HoJy4eHus JONOJHUTEIHHOTO MaTepuaa, BEIXOIAIIEr0 32 PAMKH y4eOHUKa.
WHTEepHET-TEXHOJIOTHH TIOMOTAIOT KaK YYUTENI0, TaK U YUEHUKY IPU M3yUEHUU KaKOU-IHO0 TEeMBI,
NpeoCTaBIIsAs OOMMPHBIM yueOHBIH WM MEeToAWYecKuid marepuan. Bo BpeMs ypoka KOMIOBIOTEp
1esIecoo0pa3Ho  MCIOJB30BaTh, KaK YK€ YKa3bIBAIOCh, JUIA AKTUBM3AaLMU IO3HABATEIbHOU
JesTeNbHOCTH yyamuxcs. KoHeuHo, ecnu KakIbplii U3 ydamuxcs OyJeT MMeTb BO3MOXKHOCTH BO
BpeMs ypoKa M0JIb30BaThCS IEPCOHAIBHBIM KOMIIBIOTEPOM U, K TOMY K€, UMETH JIOCTYII K pecypcam
BcemupHoii cetu, To moTpedyroTcs U HOBBIE IPHEMBI M METO/BI PabOThI Ha 3aHATUH. B HacTosiee
BpeMs YK€ MMEETCsl 3HAYUTEJbHBII CIHCOK BCEBO3MOXKHBIX OOyJarOIIMX MPOrpaMM, K TOMY K€
COIPOBOXKJAEMbIX M METOJNYECKUM MaTepHajoM, HeOOXOUMbIM yuuTelnto. EcTecTBeHHO, Kaxaas
porpamMMa UMEET CBOM HEIOCTATKHU, OJJHAKO caM (haKT MX CYIIECTBOBAHMS CBUAETEILCTBYET O TOM,
YTO OHM BOCTPEOOBaHBI U MUMEIOT HECOMHEHHYIO LEHHOCTb. Pa3HOOOpa3HbI WMILUTIOCTPATHUBHBIN
MaTtepual, MYJIbTUMEAMHHBIE M HMHTEPAKTUBHBIC MOJEIM IOJHUMAIOT Tpolecc OOydyeHus Ha
KayeCTBEHHO HOBBIA ypoBeHb. Henb3st cOpachiBaTh CO CYETOB M IICHUXOJIOTHYECKUH (hakTop:
COBPEMEHHOMY pPEOCHKY HaMHOTO HMHTEpPECHee BOCIPHUHHUMATh HMH(POPMAIMI0 MMEHHO B TaKOH
dbopme, Hexenu MpH MOMOIIM YCTApeBUIMX cXeM M Tabnul. [Ipu ucrnoap30BaHUM KOMIIbIOTEpA Ha
ypoke uH(popMalus MpeJCcTaBiseTcs He CTATUYHONW HEO3BYYCHHON KapTHUHKOW, a JUHAMUYHBIMU
BUJICO- W 3BYKOPSJIOM, YTO 3HAUUTENIBHO MOBBIMACT 3(PPEKTUBHOCTh YCBOEHHS MaTepuaa.
WHTepakTUBHBIE K€ 3JIEMEHThl OOYYaloUIMX IMPOrpaMM IO3BOJSIOT MEPEeHTH OT I[aCCUBHOIO
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YCBOGHHMsSI K AaKTHMBHOMY, TaK KaK YdYallMecs IOJIy4alOT BO3MOXKHOCTb CaMOCTOSITEIILHO
MOJIETIUPOBATH SIBJICHUS U MPOLECCHI, BOCIIPUHUMATh HH(OPMAIUIO HE JIMHEIHO, C BO3BPATOM, MPH
HE00X0IUMOCTH, K KaKOMY-JTHO0 (hparMeHTy, ¢ MOBTOPEHUEM BHUPTYAIBHOTO KCIIEPUMEHTA C TEMU
K€ WIM JPYrMMH HadaJlbHBIMU mapamerpamu. B kauectBe oaHoil u3 ¢opm oOyueHus,
CTUMYJUPYIOIUX yJaIUXCsi K TBOPYECKOH IEATENbHOCTH, MOKHO MPEJIOKHUTh CO3JaHHE OJHUM
YYCHUKOM WJIH TPYIION YYEHUKOB MYJIbTUMEIUNHON MPE3CHTALH, CONPOBOXKAAIOIICH U3yUCHUE
KakoH-ub0 TeMbl Kypca. 31ech KaKAbIH M3 yJalluxcs UMEET BO3MOKHOCTh CAMOCTOSTENBHOTO
BbIOOpa (hOpMBI MpECTAaBICHUS MaTepuana, KOMIIOHOBKM M Ju3aiiHa ciaiigoB. Kpome Toro, on
UMEeT BO3MOXHOCTh MCIIOJIb30BaTh BCE JIOCTYIHBIE CPEACTBA MYJAbTHMEIHA, JJS TOrO, YTOOBI
clienaTh MaTepuan HanboJiee 3pesuIHbIM. becCopHo, YTO B COBPEMEHHOM IIKOJIe KOMIIBIOTEP HE
pemaer Bcex MpoOieM, OH OCTAaeTCs BCEro JHIIb MHOTO(QYHKIHMOHAIBHBIM TEXHUYECKUM
cpeactBoM oOyyenus. He MeHee BaXKHBI M COBpPEMEHHBIE II€JarOTMYECKUE TEXHOJOTHUH U
MHHOBALlMU B Tmporecce oOydeHHs, KOTOpbIE MO3BOJSIOT HE MPOCTO “BIOXKUTH B KaxkJIOro
o0yyaeMoro HEKWi{ 3amac 3HaHHM, HO, B NEPBYIO OYepelb, CO3[aTh YCIOBHUS ISl MPOSBICHUS
MI03HABATEIbHON aKTUBHOCTH YUYaIIUXCH.

Takum  00pa3oM, COBpEMEHHbBIC IEJarorMu4ecKue TEXHOJOIMM B  COUYETAaHUU C
COBPEMEHHBIMH  HMH(OPMALMOHHBIMH  TEXHOJOTHUSIMH  MOTYT  CYIIECTBEHHO  IOBBICHTH
3(pPEeKTUBHOCT, 00pa30BaTENBHOIO Ipollecca, pPEIIUTh CTosIue Iepen oO0pa30BaTebHBIM
YUpexJAeHUEM 3a/1a4i BOCIIMTAHHS BCECTOPOHHE Pa3BUTON, TBOPUYECKH CBOOOIHOM JTMUHOCTH.
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Baxnenmnmu 3aga4aMu TEXHUUYECKOM AKCIUTyaTallMd NMOPTOBBIX TMIPOTEXHUYECKUX COOPYKEHUHN
SIBIISIETCS TIOBBILIICHHE WX JOJITOBEYHOCTH U MPOJUICHHUE CPOKa CIykObl. BO MHOTOM 3TO BBI3BAHO
MepeMEIEHHEM aKIIeHTa C KalUTalIbHOTO CTPOUTENbCTBA HOBBIX OOBEKTOB Ha PEKOHCTPYKIIHUIO,
MOJIEPHU3ALHIO JKCIUTYaTUPYEMBIX COOPYKEHHUI. BMecTe ¢ TeM, OCTAarOTCs aKTyaJIbHBIMU 3aJ1a4d
ONTUMANILHOTO TPOCKTUPOBAHUS, CBS3aHHBIE C BHEAPEHHEM B TPAKTHKY dS(HPEKTHBHBIX
KOHCTPYKTOPCKO-TEXHOJIOTUYECKUX pEIIeHW, a 3HAa4uT u Ooyiee COBEPIICHHBIX HAYYHO-
00OOCHOBAaHHBIX METOJIOB pacyera KOHCTPYKIMH, OCHOBAaHHBIX Ha OSKCIEPUMEHTAIBHBIX
HCCIIEIOBAHUAX B3aUMOJICUCTBUS COOPYKEHUS C TPYHTOBOM CPEIOM.

CoBepIllIeHCTBOBAHNE KOHCTPYKIMM M3 IIMYHTOBBIX CBail C IIEJbI0 CHUXKEHHUS pacxoja
MeTalyla W pPaIlMOHAJIBHOTO €ro KCIOJb30BaHHUS MOXET OBITh JOCTUTHYTO pa3paboTKOH
KOMOWHUPOBAHHBIX IIMYHTOBBIX CTEHOK, YBEIMUEHHEM HECYIEeld CIOCOOHOCTH IIMYHTOBBIX CBai
nyreM 3¢(HEKTUBHOTO paclpeIeNieHus] MeTalljla 10 CEUYeHUI0 MPOoduIIs.

[Mpemtoxkena rpymmoit  aBropoB (M.IT.  [yOposckuii, A.B. CinoGonsHuk) HOBas
KOHCTPYKI[US TOAMOPHOMN IIMYHTOBOW CTEHKH ¢ peOpaMu KeCTKOCTH TparnenenaaabHoi GopMbl, Ha

KOTOPYIO MOJTy4eH nateHT Ykpaunsl (puc.l) (1).
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[ToamopHass cTeHKa BKIIOYACT IUIEBBIC CTAlIbHBIC IIMYHTOBBIE CBaW 1, pacrloJIOKEHHBIE B
HAIpPaBJICHUU BIOJb cOoOpykeHus. [lo3anu CTEHKU BBIMOJTHEHA OOpaTHAas TPYHTOBAs 3achIlKa 2.
[MoxnopHasi cTeHka cHa0XEHA MOMEPEUHBIMU PsIIaMH IIMTYHTOBBIX cBail 3 (peOpamu xectkoctu /
KOHTp(dopcamu), KOTOpbIe UMEIOT (GopMy, OIHM3KYIO K MPSIMOYTOJIbHON TPANEIU C pacuIupeHHEM
kuu3y (puc. 1, a). Takas ¢opma pedep KECTKOCTH CIOCOOCTBYET 3(PPEKTHBHOMY CHIKCHUIO
WHTEHCUBHOCTH PACIOPHOTO JIABJICHHS TPYHTA, OMIOpa KOTOPOTO HMEET AaHaJOTHYHYIO
TpaneneuIaIbHy0 GopMy.

PeOpa >kecTKOCTM MOTYT OBITh BBHITIOJHEHBI B (opMe NPSIMOYTOJBHON Tpamenmuu C
pacupenueM kBepxy (puc. 1, 6). Ilpu Takoii ¢opme pebep KECTKOCTH 3HAYUTEIHHO
YBEJIIMYUBAETCS J)KECTKOCTh KOHCTPYKIIMH B BEPXHEH YacTH MOJIMOPHOM CTEHKH, YTO CIIOCOOCTBYET
YMEHBIIICHUIO TEePEeMEIIEHUH Bepxa IIMyHTOBOM CTEHKU. B dYacTHOM ciydae, BO3MOXKHO

NPUMEHEHUE IIMTYHTOBOW CTEHKH C IPSMOYTOJIbHOM (opMoii pedep xectkocTH (puc. 1, B).

B)

Puc.1. [lInynmosas cmenka ¢ koumpgpopcamu.

[TonnmopHast creHka paboTaeT MOA JEHCTBUEM PpACMOPHOIO JaBJCHUS TPYHTA 3aChIIKH  Kak
KOHCOJIbHAsl OaJika, 3ajieflaHHasi HIKHUM KOHLIOM B TPYHT OCHOBaHMA. B pesynbTare nericTBus
pacropHOro AaBICHHs TPYHTa 3acChIIKM CTeHKa Oyzaer mirubartscs. Ilomepeunsle psiibl CBai,
JeUCTBYS KaKk KOHTP(OPCHI, MOBBIMAIOT U3rHOHYIO JKECTKOCTh KOHCTPYKINH, a TAKKE YMEHBIIAIOT

nepeaaBacMoc Ha JIMICBYIO CTCHKY PACIOPHOC AABJICHUC 34CBINIKKM 34 CUCT BO3HUKAKONIHUX I10
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OOKOBOI MOBEPXHOCTH IMONEPEYHBIX LIMMYHTOBBIX PS/IOB CHJI TpeHUs. B pesynbrare yMEHBIIAIOTCS
TOPU30HTAJIIbHBIE CMEIICHUST BEpXa CTEHKH, pPEAaKTUBHOE JaBJICHHE TpyHTa OCHOBAaHHS U
MaKCHUMaJIbHbIE 3HAUEHUS U3TUOAIOLIIX MOMEHTOB B CTCHKE.

Crnenyer OTMETHTh, YTO BO3BEACHHE COOPY)KEHUS MOXKET OBITh OCYILECTBIIEHO
TPaIUIIMOHHBIMH METOJAaMH 32 MCKIIOYEHHEM ONepalfii N0 MOHTaXy AaHKepOB-KOHTP(OPCOB,
KOTOPBIE MOHTHPYIOT C MIOMOIIbIO 3aMKOBBIX COSMHEHUH U CBaii-BCTaBOK.

IIpetoxkeHHass KOHCTPYKLUS [TOIOPHOM IIITYHTOBON CTEHKHU MOXKET IIPUMEHATHCS

- KaK HOBOE€ CTPOHUTEILCTBO MPHUYAIBHOTO, OEpero3aliuTHOrO, OrpaJuTeNbHOIO COOPYXEHHS, B
CYXHX JIOKaX M LTI03aX pa3pe3HOi KOHCTPYKIMH B KaUYeCTBE CTCHKH;

- MPU PEKOHCTPYKLIMU THIPOTEXHUUYECKUX COOPYKCHHUH BO3BEJCHHEM OTOPOUYKH IEpel JII0OBIM
TUIOM KOHCTPYKIHH (2).

[IpeumymiecTBaMu  pacCMOTPEHHOTO  MHHOBAIIMOHHOTO ~ KOHCTPYKTUBHOTO — pEIICHUS
SBIISIIOTCS. YMEHBIICHHE MaTEepHaIOEMKOCTH U 00BbEMOB MPOM3BOJACTBA pabOT 3a CUeT OTKas3a OT
CTaHJAPTHBIX CIIO’KHBIX aHKEPHBIX CHUCTEM; MOBBIIIEHUE HECYLIEH CIOCOOHOCTU COOPYXKEHHUS, UTO
o0OecrieynBaeT  BO3MOXKHOCTh  YBEJIMYEHMS  OKCIUTyaTallMOHHOM  HArpy3Kd,  OTCYTCTBHUE
HE00X0AMMOCTH B pa300pKe MM MCIIOJIB30BaHUM CYIIECTBYIONIEH KOHCTPYKIUH MPH MPOBEICHUN
PEKOHCTPYKTHUBHBIX MEPOTIPUSATHIA.

HoBoe KOHCTPYKTMBHOE pEILICHHE BBI3BAIO HEOOXOAMMOCTh H3YUEHHs Xapakrepa
pacripeniesieHisi 00KOBOTO JaBJICHHSI TPYHTA HA JIUIEBYIO CTEHKY MPH PA3TUYHBIX T€OMETPUYECKUX
napamerpax pebep xectkoctu (koHTpdopco). s 3Toro Obi1 pa3paboTaH JMHEWHBIH METOX
pacuera OOKOBOTO JaBJICHHUS TPYHTa Ha MOJNOPHYIO CTEHKY C YU4ETOM pasrpyxkaromero s¢dexra
pebep JKEeCTKOCTH Ui pa3iIMuHbIX KOHQHUrypanuid pedep — mpsMOYTrojibHOHM, TpaneueuaaabHON ¢
pacHMpeHueM KHU3Y, TpalelenaaibHOM ¢ pacuuperueM Kpepxy (3).

[Tpu uccnenoBanuu BIusHUS GopMbl KOHTpdopca Ha OOKOBOE JaBICHUE TPYHTA F€OMETPUUYECKHE
napameTpsl pebep moadoupanuch Tak, 4ToObl MPU MOCTOSHHOW BBICOTE M IIare KOHTPPOPCOB HX
TUTOIIA 1 OBLITH PaBHBI.

JUis omleHKH BIUSHHUS KOH(UTypanuu pedep >KECTKOCTH TMOIyYeHBI SMIOpbIl OOKOBOTO

JABJICHUS TPYHTA C YUETOM U 6e3 yueTa pedep KEeCTKOCTH, IPECTaBICHHbIC Ha PUCYHKE 3.
AHanu3 TOJMYYEeHHBIX TaHHBIX II0Ka3bIBAeT, 4YTO IIIYHTOBAas CTEHKa C pedpamMH KECTKOCTU
Tparneuen1anbHoi (GopMbl € paclIUpeHHueM KHHM3Y OOecreurBaeT HauOOJBIIUN pas3rpyXKarollui
spdexr - 17,8 %, mmyHTOBas CTEHKa C MNPAMOYroJbHOM (opmoii pebpa obecrneynBaer
pasrpyxaromuii apdexr 16,2 %, a ¢ pebpamu TpaneueuaaIbHON (HOPMBI ¢ PACHIMPEHUEM KBEPXY —
14,3 %.

148
www.auris-verlaq.de Eastern European Scientific Journal




20 40 60 80 100 120 O, «Ma

10

12 '\ \
14 :

16 3

Y/
/

18

p A

20

\
N\
N

22 2 ‘c\
24
h, m

Puc. 3. Dniopwi 0asnenus epynma npu paziuunoti popme pebep:
1 — npsamoyeonvrasn popma; 2 — ¢ pacuwupenuem Knu3zy; 3 — ¢ pacuwiupenuem Keepxy; 4 — oasienue

Ha cmeHKy be3 pebep.

ABTOpPOM TakKke ObUI UCCIIEAOBAH AKCIIEPUMEHTAIBHBIM ITyTEM XapaKTep pacipeaeNeHus TaBIeHUs
IpyHTa Ha TOHKYIO CTEHKY IIPH HAIUYHH pedep KECTKOCTH.

OnbITBl  TPOBOAWIMCH B JAOOPAaTOPUM  HUCCIEAOBAaHUN M  UCHBITAHUHA TOPTOBBIX
THJIPOTEXHUUECKUX COOpPYXKEeHHH npu Kadenpe «Mopckue U pedHble MOPTHI, BOAHbIE MYTH U HX
TEeXHUYECKas JKcIutyartanmusi» OJecCKoro HalMOHAJBHOTO MOPCKOTO  YHHUBEPCUTETAa  IOJ]
pykoBojictBoM mpodeccopa M.IIL. JIydpoBckoro.

Mogens MOANOPHOW CTEHKH € pedpamMu >KECTKOCTH HCCIEIOBATd B TPYHTOBOM JIOTKE
mmnaor 170 cm, mupuroit 100 cm, BeicoToit 109 cm. Ilepennsisi ctopoHa Obla OTKphITa Ha Y4
BBICOTHl JIOTKA, YTO IO3BOJSUIO CMOJEIMPOBAaTH TI'PYHT OCHOBaHHUSA, W oOierdasio paboTy ¢
U3MEPUTEIILHOM aIlapaTypou.

Mogens MNOANOPHOW TOHKOM CTEHKH MpPEACTaBsula COOOM CTAlNbHOM IIMUT pa3MepoM
100,5x99 cm, tommuHOM 1,65 mMM. PeOpa ’xkecTKOCTH OBLTM BBINOJHEHBI U3 TOH XKe CTajH

NpSMOYTOJIBHON W TpaneueunanbHoi (opmbl, BbicoToi 68cm. Illmpuna pebpa mpsMOyroabHON
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dbopme paBHSIIACH 30cwMm,
TpanelueuialbHOW C  pacHIupeHueM
KHU3Yy  (Qopme  mmpuHa  pebpa
coctaBwia 18 u 42 cm (moBepxy u
MIOHU3Y COOTBETCTBEHHO),
TpaneueuialbHOW C  pacIIupeHHEeM
KBepxy ¢opme mmpuHa  pebpa
coctawia 42 u 18cm (moBepxy u
MIOHU3Y COOTBETCTBEHHO). OOIMIMI BH]
CTCHKH, YCTAaHOBJICHHOW B JIOTKE,

MoKa3aH Ha puc. 4.

— B - - MarepuanoM  3aChIIKM  CILy)KUJ
Puc. 4. O6U.4Uﬁ 8uod mooenu I'lOdI'lOpHOﬁ CMeHKU MCHKOSCpHI/ICTHﬁ KBapLIeBBIﬁ

nro0epenKuil Mecok, 0ObEMHBIH Bec
kotoporo 15,8 kH/m®, yron Buyrpennero tpenns 30°.

Ha ocHOBaHMM TPOBEICHHBIX OTBITOB M TOJYYCHHBIX TEOPETHUECKHX 3aBHCUMOCTSIX
MOCTPOCHBI JIIOPHI JaBJICHUs Ha CTEHKY C NPSMOYTOJIbHBIMH peOpaMH JKECTKOCTH, CTEHKY C
pedpamMH KECTKOCTH C paCIIMPEHUEM KHHU3Y M CTCHKY C peOpamMH JKECTKOCTH C pacUIMpPEHUEM
KBepxy (puc. 5).

BbIloJTHEHHOE ~ CONOCTaBJICHUE  pacyeTHBIX W OKCHEPHUMEHTAJIbHBIX  JIAHHBIX
CBHJICTEIBCTBYET 00 3()(eKTHBHOCTH pa3pabOTaHHOTO METOJa IOCTPOSHHS ODIOPBI OOKOBOTO
NaBJICHUS TPYHTAa C YYETOM pas3rpyXKarwollero IeWCTBHS KOHTpQopcoB. PazHocTh 3HaYEHUIt
PaBHOJICHCTBYIOIICH CHIJIBI JAaBICHHUS Ha CTEHKY MEXIY OKCICPUMEHTAIbHBIMH JIIOpaMU |
SMIOPaMH, TOJYYSHHBIMU IIPU pacyere JIMHEHHBIM METOAOM, CocTaBwia B cpeaneM 4%, uto
MOKAa3bIBACT WX MPHEMIIEMYIO JUIS WHXKCHEPHBIX PAaCYeTOB CXOJMMOCTb. DTO OOCTOSTEIHCTBO
CBHJICTEJIBCTBYET O LI€JIeCO00Pa3HOCTH MPAKTUIECKOTO UCTIONB30BAHMS TMHEHHOTO METO/1a pacyera

npu IMPOCKTUPOBAHUN U TEXHUYECKOM OKCILTyaTalu BOAHOTPAHCIIOPTHBIX THAPOTCXHUYCCKUX

COOPYKEHHI.
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Puc. 5. Oniopwi dasnenus epynma no pe3yibmamam uccie0o8aHul:

a — ¢ popmoii pebep ¢ pacuiuperuem KHu3y; 6 — npsamMoy2oivhas popma pebep; 8 — ¢ popmoti

pebep ¢ pacwupenuem keepxy, 1 — sxcnepumenmanvnas; 2 — no 1uHetiHOM)y Memooy.
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Annotation: In the presented article the method of approximate hedging of the financial market
developed by the author by means of special the haarovskikh of interpolation is considered. The
computing procedures corresponding to the entered models of the financial market are developed
and realized in the form of the program complex "Approximate Hedging". The program complex
allows to calculate components of the hedging portfolio within the interpolating market for any
financial obligations.

N3 wuctopun (¢uHAHCOBOM MaTeMaTWKM M3BECTHO, 4YTO OTCYTCTBHE apOMTPa’KHBIX
BO3MOXKHOCTEW (0e3apOMTpakHOCTB) BIIGUET 3a COOOI CHTyallMd, NpPU KOTOPBIX H3BJICYCHUE
npuObLTH O3 prcKa IPU WHBECTUPOBAHUH (BIIOYKCHUH) KalTUTajla HEBO3MOXKHO.

OnuH u3 cnocoOOB MHBECTOPY 00e30MacuTh ceds B ciryyae 0e3apOMTPakHOTO PHIHKA 3TO
XePKUPOBAHHE: C MIOMOIIBIO XEIKUPOBAHHS MPOUCXOIUT CTPAXOBAHHE OT PUCKOB KOJIE€OAHUH IIEH.
Ho mpuHrMas BO BHUMaHHUE OJIHO U3 Y3JIOBBIX MTOCTYIaTOB MHBECTHUPOBAHUS, UTO YeM OOJIbIIIE PUCK,
TeM Oosbllle TpUOBUIL U HA00OPOT, MHBECTOPY CIIEAYET MOMHHUTh, YTO YMEHbINAs PUCK, OH
YMEHBIIAET H CBOIO MOTEHIHMANbHYIO MpuObUIb. B ciydae curtyauum Ha ¢QuHaHCOBOM
0e3apOUTPaKHOM pBIHKE, OT KOTOPOW HMHBECTOP XEIKUPYETCs, OH He HeceT YOBITKOB. OnHako
JTaHHasi CTPaxoBKa OT ypOHOB MMeET CBOIO IieHy. Ecnmu mcxoj ¢uHaHCOBOH omepanuu OKaxercs
01aronpUATHBIM, TO HHBECTOP HE MOJyYUT NMPUOBUTH B TOM 00bEMe, KOTOPYIO UMell Obl, eciiu Obl He
xemkupoBancs. To ecTh, XemKUpoBaHUE MO3BOJISIET CKOPEe COKpallaTh YOBITKH, YeM yBEIMYUBATh
pUOBLIb.

Bce konebaHusi NMPOLEHTHBIX CTABOK M JIOXOJHOCTEH Ha (DUHAHCOBBIX PBIHKAX HMEIOT
CTOXaCTUYECKHH XapakTep, MaTeMaTHYeCKHe MOJENU 3THX TpaHchopMmanuidl ecTh CilydaiiHble
npoueccol (3,9,10). CnemoBarensHO, 3amada HaxXOXKACHUS ILEH (UHAHCOBBIX WHCTPYMEHTOB U
MOCTPOCHHUE XS/DKUPYIOIINX CTPATEeruid petaeTcs ¢ MpUBJIeUeHUEM TEOPUU BEPOSITHOCTEH.

B mpencraBneHHOl  craThe  paccMarpuBaeTcs  pa3pabOTaHHBI  aBTOPOM — METOJ
NpUOTMKEHHOTO XEDKUPOBAHUS U €ro pealu3alus Ha NMpUMepe OJHONW MaTeMaTHYeCKON MOeu

(B’S)-pLIHKa. Mopens coctout us risk-free 6ankosckoro cuera B u akuuu omHoro tuma S,
MIOCJICIHUE TIOJIBEPKEHbI CKYIKE CO CTOPOHBI JIO0OOT0 KOHEYHOro umciaa I arpeccHBHBIX
ckymnukoB (1,2). [ToaydeHHbIH METOT PUOIMKCHHUS JIET B OCHOBY IIPOTPAMMHOTO KOMILIEKCA.
Cumtaem, 4TO BCE MIard CKYIIIMKOB aKIWUW YHOPSAIOYEHBI BO BPEMEHH. HA BCSKOM
BpeMeHHOM Tiepuoze: ckymmuk Nel o6xomut ckymiiuka Ne2, KOTOpBIN, B CBOIO OY€Peh, OOXOIUT
ckymmuka Ne3 u 1.4, Ilpu HCrmonp30BaHMM METOAA XaapOBCKUX MHTEPIONSAIMI 3aMeHa ABYX
CKYIIIIIMKOB TpeMs ¥ Oosiee, J00aBIsIeT TPYTHOCTH B MPOIECC COBEPIICHHOTO XemkupoBanus (1,2).
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Tot akt, yTo 1 OOIMpPHOTO pona Mojenell (PUHAHCOBOTO pBIHKA C (r - 2) BCE MapTUHIAJIbHBIE
MEpbl aHAIM3UPYeMbIX (PUHAHCOBBIX PHIHKOB YIOBJETBOPAIOT CBOMCTBY YHUBEPCAJIbHOU

(CVXE)

XaaPOBCKOﬁ CAUMHCTBCHHOCTH y 4a€T BO3MOXXHOCTb MHBCCTOPY NPUMCHATH IMTPONU3BOJILHBIC

B,S
XaapoBCKHUe (puibTpanuy, HWHTEPHOIMPYIOIINE HCXOAHYIO (UIBTpamuio (B, )-pBIHKa JUTS
IOCTPOEHHsI COBEpHIEHHOro xemka (4,6). Ilpu mepexoje K aHAJIOTMYHBIM Monensm ¢ |

(r>3) (CVXE)

(2). Ho mis mpoBefeHUs HCCIICAOBAHHMI JaHHOTO Kiacca MOJEJICH XBaraeT TOro, 4YTOObI BCE

CKYyIIIIUKaMH BCCTa UMCHOTCA MAPTHHTAJIBHLIC MCPbI, HC YAOBJICTBOPAIOLINC

MapTHHTAIbHBIE MEphl YJIOBIETBOPSUIM OCIa0JIEHHOMY CBOMCTBY XaapOBCKOW €IMHCTBEHHOCTHU

(OCVXE) (r=2) (CVXE) , (OCVXE)

beuio pokaszano (2), yto cpeau pazdoHpaeMbIX MapTUHTAJIBHBIX MEP BCET/A CYIIECTBYIOT MEpBI, HE

(OCYVXE)

, BBeZIcHHOMY B paborax (2) (B ciydae COBITQJIAIOT).

YAOBJICTBOPSAIOIIUC U . BCHG,Z[CTBI/IG 9TOr0 €CJIM KOMIIPOMUCCHAA MapTHHTAJIbHAsA MCpa,

B,S
COOTBETCTBYIOIIAs I[EHE HEKOTOpPOoro (He pEIUTUIMPYEMOr0 B  HCXOIHOM (B, )-pLIHKe)

(OCYVXE)

¢uHaHCOBOTO 0053aTENbCTBA, HE YIOBIETBOPSET , TO JUI1 NPUMEHEHUS METoAa
XaapOBCKHUX MHTEPIIOJIIMNA 3Ty Mepy ClienyeT cHadaia (C HeoOXOIUMON TOYHOCTBIO) MPHOIU3UTD

(OCVXE)

npoleaypa sBIseTCS OCHOBOM alropuTMa pa3padOTaHHOTO aBTOPOM IPOTPAMMHOTO KOMILIEKCA
«[TpubnmxeHHOEe XEMKUPOBAHUE», — HA KaKIOM MIare OECKOHEYHOE YHCIO CKYIIIHUKOB

MEpPOH, YAOBIETBOPAIOLIEN , @ 3aTE€M peajn30BaTh COBEPIICHHOE XEPKUpPOBaHHE. JTa

IIPEUIaraeTcs 3aMEHATh KOHEYHBIM YHCIIOM IIPUOPUTETHBIX» CKYIIIINKOB.

[Tporpammuslii komruieke «IIpubnmkeHHOE XeKUpOBaHUE» TpeacTaBieH B cpene Visual
Basic 6.0. Ero unHTepdeiic npennosiaraet aAudanor ¢ moyib3oBareieM (uHBecTopom). ITocnmennwuii,
3arpy3uB Bce OOs3aTelbHbIC HayaJlbHbIE JAaHHBIE M M30paB BHUJ pacyera, B pe3yiabTare MOJy4aeT
COCTAaBJISIOIINE XEKUPYIOIIEro MopTdens B paMKaxX HHTEPHOJIUPYIOLIETO0 pPbIHKA IS JHOOBIX
(uHAHCOBBIX 0053aTENBLCTB, HAIIPUMED, IS PA3IMYHOTO BU/IA OMIIMOHOB .

[Tporpammusblii komIieke «lIpubmakeHHOE XeIKMpOBAaHHWE» HAIPaBJICH Ha BBIPAOOTKY
XeDKUPYIOIEH TaKTHKH WHBECTOpaA Uil (POPMUPOBaHHS (PUHAHCOBOTO MOPTQEIS B CIydae KOrja: a)

(r<20).

aKLIMM IIOJBEP>KCHBl KOHEYHOMY YHUCIY CKYIIIUKOB, OIPEIEISEM €ro Kak 0) akuuu

(r=20)

upcno I ckynmukos akuuit, Tun gurancosoro obs3arenscTsa (cM. puc. 1).

MMOABCPIKCHBI 6€KOHG‘-IHOMy 4YuCs1y CKYHIIIUKOB BXO,Z[HLIMI/I mapamMeTrpaMu SABJISSKOTCA.
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=101 ]

MpYBAKMEHHOE HE A3 HPOEaHWE

[porpardraHEIE KORMINEKS NOMOKET BRIGNATE NYHWUYD CTRATEMMI HA PBIHEE ONUWAOHOE

KonMuecTED CRYNWIMKDE SKUMA ||3|:|

— T1n fUHAHCOEOro OOASATENLCTES
Qo Call COrumoH Put

{ Eeponefickuil " Eeponefckui

{7 ArepMEaHCEHEA " ArepHEAHCEME

{7 ASHATCRME " ASMATCEMA

Hanee

{" C nocneneicTEMe { C nocnegeicTeMen

{* HHTEpakTHEHBIR BEOL

OTrEHA

Puc. 1

BBoj aHHBIX BPYYHYIO HCIOJB3YeTCS B MPOTPAMMHOM KOMIUICKCE ISl HCUEPIIBIBAIOIIETO
1eH (em.  puc. 2).
JVCKOHTUPOBAHHBIX IIEH aKIUii © (PUHAHCOBBIX OO0SM3aTEILCTB paBHBI COOTBETCTBYIOIIMM

HUCCICAOBAaHUA HU3MCHCHHUA  JTUCKOHTHUPOBAHHBIX aKI_[I/Iﬁ 3HaueHus

KOOpAMHATaM MacCUBOB b u . PasmepHOCTb 5THX MaccuBOB pasHa | + 1. Bennuuna nocnenseit

KOMITOHEHTBI MACCUBA LIEH KLU COBITAIAET C LIEHON HECKYIUICHHBIX aKI[UH.

=10 x|

—BB0 A AaHHLIX ANA pacyeTaloAHOWAar 0EbIA CRyYak)

Beeqrme B EOZPACT KW ER NOpAdEE EOSMMOKHBIE

LEHE! 3KLME 80A CEYNWMEOE

P LHaHCOBOE OBASATENBCTED

b1 = I 1 TEKYLW A LEHA= I 35 f1= I i

b2 = I o LEHS HECKYMAEHHE! akUMA=b11 f2= I 1

L2 I 3 Cnocof EeIGOpa MAPTHHMANEHDHA MEPEI o= I 2

b4 = 4 rEHEQATODOR CAYYAAHER YHCET f4= I 1

b5 = I 5 EpUMHYID o= I 1

bG = I E fe= I 1
Hanes

b7 = | 7 = 1

héi = | z = 1
OTrieHa

b3= I g f3= I 1

o= [~ 1
M= 1

Puc. 2

B cJIydac, KOrjga Ha (bHHaHCOBOM PBIHKC OECKOHEYHOE YHCIIO HUI'PpOKOB, T. €. Ha4YaJIbHOC

(r>20)

3Ha4YEeHHE ITapaMeTpa

www.auris-verlag.de
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Beibupaercst 3aK0H, 110 KOTOPOMY OYyIyT pacCUMTHIBATHCS 3HAUCHUS 1IeH akiuii K (CM. pHc.

3).

'eMM DECKOHEYHOr o YMcna CHYMUWHKDE XI

BeEgeHD cnuwkom Sonblwoe Yucao CKHI‘ILLI,HKDB[C‘-{HTEIBTCH lﬁBCKDHB‘-{HbIM], APHHHESTCA B PACHET TONBKO NPHOPKT ETHEIE CEYMALWHEH

 BblfepiTe dhopty SABHCHMOCTIH LEH SKUHIA 408 CRYNWMKOE ——
- Teryw aa UEHS SKUHA= i1 0

£+ farmulal 1
bg = J{J.G (1- E) Epsilon= ig‘um
MpeaensHoe SHAaYEHWE UEHEI= i12 Orrena |

= formula2 bk = bw(] —E_k)

€ formulad k
b,=b,> = =

Puc. 3
PaccunMThIBaeTCA KOMMYECTBO BCEX CKyHNIIMKOB |, myrem peneHmss mocneiHux Ha
IPHOPUTETHBIX M HENPHOPUTETHHIX. K mpuopureTHpIM cKymmukam otHocstes (I — 1) C LIEHaMH

. bk bk <a a o
Ak , VIOBJIETBOPSIOIIMMH HEPABEHCTBY (rme — HayajbHas I€Ha aKIui).

OCTaBH_II/IeCH HerI/IOpI/ITeTHBIC CKyHH_[I/II(I/I COCAUHAKTCA BOCAWMHO U JII HUX IICHA aKIIUnu paBHa
b, = limby

(by +b,)/2 o )
, THEC , 4 IICHA HGCKYHJICHHBIX aK[Inuu paCC‘II/ITLIBaeTCH KakK HpeI[eJIBHOG

3HayeHue P

[onp30BaTemo MpeaiaraeTcss 3afaTh UHCIO & = 0, KOTOopoe OylIeT OrpaHu4uBaTh
BEPOSATHOCTh CKYNKH aKIMKM HETNPHUOPUTETHBIMH CKYIMIIMKaMHU. DTO JAEJaeTcs A TOrOo, YTOOBI
HEMPUOPHUTETHBIE CKYNIIUKNA OKAa3aJUCh B YUCIIE MTACCUBHBIX yYYaCTHUKOB (DMHAHCOBOTO PpBIHKA.

Peanm3oBaHHbI TakuM 0Opa3oM ajiropuT™M, CBOAMUT 3a/auyy C OECKOHEUHBIM YHCIOM
CKYIIILIMKOB K 3a/1a4€ C KOHEUHBIM YHCJIOM CKYIILMKOB, YTO IIO3BOJISIET IPUMEHATH B JAJIbHEHIIEM K
o0erM paccMaTpuBaeMbIM MOJIENISIM OMHAKOBBIH MOIXO.

Cnenyromuii 0CHOBHOM 11ar, — BEIOOp MapTUHTAIBLHON Mephl. J{Jsl 3TOro CTpOUTCS MAacCUB

P (K=12,...,r,0)

Y TIOJTHOTHI, T.C. SIBISIThCS PEIICHUsIMU crcTeMbl (1) .

y JJICMCHTBI KOTOPOI'O AOJIKHBI YAOBJICTBOPATH YCIIOBUAM MAPTHHTAJIBHOCTH

r

-1
o pe+[ 22 o b, pa=a (L)

k=1 2

r—1 (1)
Y Pk + Pr+ P =1 (1.2)

k=1

0<pk<l, pr<e (1.3)

JlarHas cucTeMa MOKET UMETh OECKOHEUHOE YHCIIO0 PEIICHUN U CIIeIyeT MPOU3BECTH BHIOOD
HYKHOTO JUIsl JaJbHENIIErO X0/1a PACCYKIACHUM PEIICHUS.

[eHepaTop ciydaiHbIX umcen 3amaer I —1 snavennit HEU3BECTHBIX, YAOBJIETBOPSIOLINX
HYKHBIM yCIIOBHSM (CM. puc. 4). 3aTeM OcCTaBIIHMeCs JiBa 3HAYCHHUS PACCUMTHIBAIOTCS PEUICHUEM
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cucremsr (1) .
Ilouck omrumanbHOTO PpCHICHUA. CO3,Z[aIOTC§I TaKUC MACCUBBI M3 COCTABJIAIOIINX MCPHI,

C

*3HaueHUAM. To €ecTb pemacTcss ONTUMH3allUOHHAA

r
C=>p f+p, fra
3aja4a JIMHEHMHOTo TMpOrpaMMHpOBAaHUs C IeNeBod  (pyHKuumein k=1

C:c*+c:*

3HaucHHe 2 OIpPCACIACTCA KaK KOMIIPOMUCCHAA LCHA. Tak kak 3aJada HHHeﬁHa, TO

KOTOpBIE COOTBETCTBYIOT maxC  u min

IICHE C crasutes B cooTsercTBHE MapTHHTaJIbHAs Mepa, paBHAas CpemHEMYy apH()METHYECKOMY
HaleHHBIX Mep. [lpu pacderax BO3MOXKHO TOSBJICHHS HYJIEBBIX KOMIIOHEHT MeEpbI, T.€. HE
BhInonHsieTcst TpeboBanue (1.3) cucremsr (1). Torma mist BeImoSHEHHS yciaoBuid cuctemsl (1), Bce
HYJICBBIE COCTABIISIONIME MEPHI IOJIAraloTCs paBHBIMH €, U cucteMa (1), mepecunThIBaeTCs 3aHOBO.

Pyunoii BBOA Mepbl. Mcrmonb3yercs B paMKax pPEIICHMs OJHOLIATOBOM 3ajgadu. B stoMm
cirydae, IPOBEPSETCSI BBIOJIHEHHSI BCEX TPEX yciIoBuil cuctemsl (1).

-BBOA AaHHLIX ANA pacyeTalo AHOWAroELIA CnyYan) = IEllil

Beeqrre B EOSpACT oW er NopAGEE EOSMMOKHBIE
LEHE! KLMH 009 CEYNWMEDE

b1 = I E TEEYLWAA LEHA= I 11 fl= |1—
b2 = I o LEHa HECKYMNEHHE aKuMi=bE 2= I.I—
= I E Cnocof BeIGopa MapTHHMANEHOM rMepkl = I 2

P HHaHCOBDE OOASATENBCTED

b4 = | 3.6 CEHEDSTORON CAYYaAHBN HCEN fd= I 1

Hanee

OTrdeHa

Puc. 4

[Tocne Toro, kak MapTHUHrajJbHas Mepa BbIOpaHa, CICAYIOUIMM IIIaroM aHaJTU3UpyeTcs,
ynosierBopsieT yin noayueHHas mepa OCYXE (cwm [2]). Eciu yenoBue OCY XE HapyiiieHo, TO 0iHa
U3 KOMIIOHEHT MEpbl YBEJIMUYMBAETCA Ha BEIMYMHY €, Jpyrde M3MEHSIOTCS TaK, 4YTOObI
coxpanmiioch BemonHenue (1.1,1.2,1.3). TIporecec npoBepKky 3ammycKaeTcs 3aHOBO JI0 TEX IOP, MMOKa
He OyJeT paccunTaHa MapTUHTalIbHas Mepa, ynosneropsromas OCYXE.

B 3akirounTensHOM Iare MporpaMMHOTO KOMIUIEKCA IO HM3BECTHBIM Qopmynam (2-6)
OIPEACISIFOTCS. M3MEHEHUSI pPhIHKA aKIM{, KamuTaja M KOMIIOHGHTOB MOpTdens (puckoBas H
Oe3pHCKOBasi COCTABIIIIONINE), YCTAaHABIMBACTCS CIIPaBeINBas 1IeHa (PUHAHCOBOTO 00s3aTEIbCTBA.
[IpenycMoTpeHO coXpaHEHHE TTOTyYCHHBIX Pe3Y/IbTaToOB pacueToB B (aiiie Gpopmara Excel.

[IpeacraBieHHbld B CTaThe METOJA MPHUOIMKEHHOTO XEIKMPOBAHUS MO3BOJISET CTPOUTH U

(B.S)

uccien0Bark 0osee CI0XKHBIE MOJICNTH (PMHAHCOBBIX PHIHKOB (HAaIpUMep, MOAECIN -PBIHKOB C
pa3IMYHBIMU TUIIAMU akuui) (4,5).
[TocTpoeHHBII MPOTPaMMHBIN KOMIUIEKC OyZIeT M0JIe3eH yYaCTHUKAM (PMHAHCOBOTO PhIHKA, B

YaCTHOCTH, JIepKaTelsiM aKIMKA M BTOPUUYHBIX LIEHHBIX Oymar, Tpeiaepam, XempkepaM, A BIOopa
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IIPaBWIBHOM CTpaTeruy, B Cilydae, KOrJa IPOMCXOAMT IIeJICHApaBICHHAs CKyNKa akUuid co
CTOpPOHBI He OoJiee 4YeM CUETHOTO YHMCJIa arpeCCUBHBIX CKYIIIMKOB, a HW3y4aeMbIil PpPBIHOK
0e3apOuTpakeH, HO HEMOJOH. AJTOPUTM M pealn3alusi MPeACTaBICHHOTO MPOTrPaMMHOTO
KOMIUIEKCA SIBIISIIOTCS JIOBOJIbHO THOKMMH K JalbHEHIIEeH MOAM(UKAIMK, YTO TOBBIIIACT €ro
YHUBEPCAILHOCTB B CBSI3U C PAa3BUTUEM TEOPUH XaapOBCKHUX UHTEpHosmi (4,5).
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About One Algorithm FEM Calculation of Construction Elements and Mechanisms
in Case of Defects Presence
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Annotation: The article contains the approach of FEM calculation of dynamic characteristics
stress-strain of elements of buildings and structures in the presence of localized cracks. Accounting
for stress concentration enters the group Special finite elements to accurately take due account
order particularly busy at crack tip. The proposed algorithm can significantly reduce the time of
calculation when storing accuracy.

YroObl pa3zpaboTaTh METOJbl HEPa3pPYIIAIOLIEr0 KOHTPOJS COCTOSIHUS —3JIEMEHTOB
KOHCTPYKLUMHA M MEXaHHU3MOB, OCHOBBIBAACb HA PE3yJbTaTaX MOHUTOPHUHIA MX IMHAMUYECKUX
XapaKTePUCTUK, TOJYYEHHBIX [IPU TECTOBOM JAMHAMHUYECKOM BO3EHCTBUH, HEOOXOAUMO IPOBECTU
pacueT KOHCTPYKLMM IPU HAJIWYMKM HapylleHuM cocTosiHus €€ aneMeHToB MKD. [lns atoit nenu
IIPUMEHHUM METOJ MOJKOHCTPYKLHH, MIPEANOIaraloluil BBEACHUE CIICLUAIbHBIX CYIIEPIIEMEHTOB,
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KOTOpBIE MO3BOJISIOT YYMTHIBATh DPA3JIMYHbIE TUIBl OTKJIOHEHHS AAHHOM NOJKOHCTPYKLUH OT
UCTIPABHOTO COCTOsIHUSA. PaccMoTpuM ciydail oqHOro M3 Haubosee pacnpoCTpaHEHHBIX 1e(hEeKTOB
B 3JIEMEHTAX 31aHUH U COOPYKEHHUN — TPELMHBI Pa3IMYHOTO pa3Mepa U OpUEHTALMH.

Hanuune B OAHOM M3 3JIEMEHTOB COOPYKEHUS JIOKAJIM30BAaHHBIX TPELIMH IPU pacuére
JMHAMUYECKUX XapaKTePUCTUK COOPYKEHHsI TMOBBIIIAET TpeOOBaHUS K pa3OMEHUI0 €ro Ha
KOHEUHbIEe 3JIeMeHThl. Hanbosee mpuMeHsieMblil alrOpUTM pacdeTa OCHOBBIBACTCS Ha BBEJICHUU
CETKH KOHEYHBIX DJIEMEHTOB, CTYIIAIOUIMXCS B OKPECTHOCTH TPEIIMHBI U 0COOEHHO €€ BEpIIUH.
IIpu 3TOM CyIIECTBEHHO YBEIWYMBAETCSI BpPEMs CUETa M3-3a BO3pACTaHMs 4KCIIa 3JIEMEHTOB, U KaK
CJIEJICTBUE, CHIXKAETCS TOUHOCTh KOHEUHOI'O Pe3yJIbTaTa.

JIns ycTpaHEHHUsl yKa3aHHOTO HEJOCTAaTKa IeNIeCOOOPa3sHBIM IPEACTaBIsETCS pa3paboTka
cynepanemeHToB MKD 111 DNOAKOHCTpPYKLMH, coOAepXkallel JOKaJIW30BaHHYIO TPEIIMHY,
aJITOPUTMA, B OCHOBE KOTOPOTO OYyAET UCIOJIb30BAHUE IPYIIIIBI CTICUATBHBIX KOHEUYHBIX 3JIEMEHTOB
(puc.1), TouHBIM 00Pa30M YYHUTHIBAIOIIMX KOHIICHTPAIIMIO HAMPSDKEHUH B BEPLIMHE TPCLIHHBL.

Pucynox 1
a — rpynna crenuaibHbIX 0 — rpyImna TpeyroibHbIX
AIIEMEHTOB C 4 y31aMu CHELUAIBHBIX 3JIEeMEHTOB

B nieHTpansHOM y37€ TpYIIbl CHEIHATBHBIX JIEMEHTOB 33JjaHa 0COOEHHOCTh HAIPSIKEHHIH,
CBOICTBEHHAs BEpIIMHE TPEMIUHBI. [Ipr 3TOM MOPSIIOK OCOOEHHOCTH aHATUTHUYECKOTO PeIICHUS
3a]]auil CTATHKHU OMpPEICISET CTENeHb KOHIICHTpaul HanpsokeHui (1,2).

[Ipu pacnoniokeHWU BEPIIMHBI TPEHIMHBI HA HEKOTOPOM YAAICHHH OT TPaHHIIBI 00JacTw
OpHUEHTAIIHS TPEIIMHBI TPAKTUIECKH HE BIUSET Ha MOPSAI0K ocobeHHoCTH. [ToaToMy HE0OX0AUMYTO
WHGOPMALIUIO MOXKHO TOJIYYUTh, paCCMaTpUBasl 3a71a4y CTATUYECKOTO HATrpyKEHHS MPOCTPAHCTBA C
TpemurHoi. YToOBl y4ecTh BO3MOXKHOE BIUSHUE Ha TOPSIOK OCOOEHHOCTH d3JEMEHTa 3IaHHs,
KOHTaKTUPYIOIIETO C JaHHOW MOJKOHCTPYKIMEH, M3yduM Ooliee OOIIyl0 3a7ady O CTaTHYECKOM
Harpy>K€HUH IOJYIPOCTPAHCTBA C BEPTUKAJIBHO OPUEHTUPOBAHHOW TPEIUHOW M IOJKPEIUIEHHOTO
TOHKOUW MOBEPXHOCTHOM Haknaakou (3). Ha mpumepe 310l MOJEIBHOMN 3a/1aud MPOUILTIOCTPUPYEM
METOJI PEWIEHHUs], HCHOJIbB3YyEMOIO 3JE€Ch MPU HCCIEAOBAHUM 3aJayd U1 JBYXCIONHOIO
MOJIYTIPOCTPAHCTBA C 3arTy0JICHHOHN TPEIIHHOM.

PaccmoTpum  ympyroe moJiynpocTpaHcTBO (CBOMCTBa Marepuana KOTOPOTO OIpEACCHBI

H N
MOJYyJIEM CJIIBUra , A u xodddunuentom Ilyaccona V' ), cooTBeTcTByIOmEE B JEKAPTOBOM

y<0; Xxe(~o0,+0)

crcTeMe KOOpIuHaT 00aacTu . OpueHTanus TpenyHbl BEpTUKAIbHAS

=0 1.6 u(x,y) 3
( ). Ha Geperax TpemiuHbl KOMIOHEHTA BEKTOpA MePEMEIICHHI HMEET CKAuOK

ye[-H-a-H+a]: U(xy)={ulcy)v(xy)}-uyZo=2(y) @

U IPOHU3BOJHAA
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X=+0
ov(x y)"" _ (y) )
- 77 =ylYy). (2)
[ToBepXHOCTH MOMYIPOCTPAHCTBA KECTKO CIEIIEHa ¢ TOHKUM clloeM TomuHEl N, ynpyrue
CBOMCTBA KOTOPOIO OINpEJENEeHBl MOAyNeM casura flq U xoddduuuentom Ilyaccona v . Ha

BEPXHIOIO I'PaHb CJIOS JEUCTBYIOT PACIPEIEICHHBIE YCUIUS

L . a(x), xelc,d]
y=0: Gz{rxy,ay} TXy+0, Gyz{o’ xe[c,d]
BekTopsl cMmelnenus ljl(X, y) = {ul(x, y), Vl(X, y)} ¥ HANPSOKCHHUS O 1= {G 1.7 1} TOUYCK

ToHKO# Hakmaxkn Tommuasl N [3] yoBneTBOpSIOT ypaBHEHHIO:

d2U1
4# 1h—: —(l—Vl)(T ++ T _)—Vlh

dio ,+o_)
dx? |

dx

3neck T 4 - KacaTelbHbIE HANpPSKEHHs COOTBETCTBEHHO Ha BepxHed (+) u HukHel (-)

©)

IpaHsX HAKJIAJIKU.
YcnoBue KeCTKOro CUEIUICHMS HAKIAAKU C MOJIYIPOCTPAHCTBOM IIPUBOJUT K TOMY, 4TO

KOMIIOHEHTBI BEKTOpOB cmemienuit (U =U, Vi =V) u HanpsokeHuit (7 _=7T xyi O0_=0 y)
HaKIagkd M nomynpocTpanctBa pasHbl mpu Y =0. Torma rIpaHMuYHBIMM yCIOBHMSAMH Ha

MMOBEPXHOCTU MOJYNPOCTPAHCTBA MPU YUETE STOTO PABEHCTBA U YPAaBHEHUM PaBHOBECHUS MIACTHHBI
OyZIeT cienyrolee COOTHOILICHUE

du do
y=0: 4M1hcb(—2=—(1—V1)Txy—2V1hd—Xy; o y=—0(X), (4)

rme (X) - 3akoH pacmpejeneHus HOPMaIbHBIX HAMPSKEHHH, KOTOpbIE AEHCTBYIOT Ha

BEPXHIOIO I'PaHb HAKIIAJKH.
Jlnst maHHOW 3aj7]aul ypaBHEHUsI paBHOBECHUS cpejibl [4] umMeroT Bu

-

20-v) o2u(x,y) L1 0v(x,y) .\ o2u(x,y) _o-
1-2v &2  1-2v  &xdy oy2
)
21-v) 0%v(x,y) L1 o2u(x,y) .\ 02v(x,y) 0
1-2v g2  1-2v  oxoy x2

YuuThiBas yciaoBus Ha rpanuiie TpeuHsl (1), (2), mpumeHseM K 00OUM YpaBHEHUSIM
cuctembl (5) mpeoOpasoBanne ®Pyppe mo nepemeHHoit X (¢¢ - mapamerp mnpeoOpazoBaHUs ).
OKoOHYATEIBHO MOyYaeM
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(1-2v )%—2(1—1/)0: 20t y)-ic dv(do;’y) e (1-v )z (y)

(6)
2(1-v )dZLO;’y)—(l—ZV )% 2\7(a ,y)—iaM:—ZvdZ—(y).hyh

dy dy dy

B pesynprare mnpuMeHeHHs K TOCIEIHUM ypaBHEHHsIM mpeoOpazoBaHus @Dypse 110

+o0
KoopauHare Y Iz(ﬂ )= J. F(y)exp(ify)dy npuxomm « ceyomeii  cucreme

(bYHKIMOHATBHBIX YPaBHEHUH:

{kl—zv)ﬁ2+z<1—v>a2b<a,ﬂ>+aﬂv<a,m=—zia<1—v»z(m o
o Biula,p)+ [(1—2v)a 21 20-v)B 2]\7(a,ﬁ)=—2iﬂvz(ﬂ

3anuiieM pelieHrue JaHHOW CUCTeMbI Kak

ula :M- V(a :AZ(a’ﬁ)
(@) AMa,B)’ (@.5) Aa,p)’ 8)

e, )= )2 p2f:

Mo, p)=—ia 7 (B \a-v o+ (2-v)B?)
Az(a,ﬁ)=iﬁf(a,ﬁ)(vﬁ2—(l—v)a 2);

H+a

7(B)="[x(y)exp(iB y)y.

-H+a

(9)

[pumenuM K cooTHomenusM (8) obparHoe mpeobpasosanue @ypbe mo mapametpy [ u
HaliJIeM MHTErpaibl, TOrAa

. -H+a

U(a,y)=—2ﬂ('1a_v) [ 2@ X2-v)a®1u(an,y)+

+(2-v (., ylexplip(n-y)ldn;

e I LA I IR

rac

(10)
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L(e,n,y)= feXp['ﬁ(n y) ﬁ—”eXp[ aln- y][l+|a77 y)l

% = p?f e[
(B explipn-y)l ,, _ wexpl-a(y-y)
Lan,y)= dp = [ a(n-y)]
15250% o ”
I3(a.n.y)= I (2 (EXP['ﬂ(") y)]dﬂ— exp[ lec 17 = y|I2 = | (= y)]sign (- y);
-0 l\a +[3
)= | LIy el ¢ yyggny- ),
—00 (a +p ) 2a

B urtore npuxoauM k o00meMy peuieHuto cucreMsl auddepeHnnanbHeix ypaBHeHui (5)
BUJIA

-H+a

Ule,y)= W jx Y3 2v—|a (- y)lexp[-a(n-y)ldn+

+(Cy + +C2|a y) exp(] |y)

(11)
-H+a

V(a,y)= 4(11_V )_HI_JZ(U X2v=ar(n= yJsign(n— yexp(~la (n- y))en+

+isigna|Cy — C,o[9- ot |y]]exp(]a |y)

3nece $=3—-4v .

BbruriciauM 3Ha4YeHUS! HEONPEICIICHHBIX KOHCTAHT, YYUThIBAsl T'paHUYHbIE ycaoBus (4) npu
y = 0. [Ipozenas 10CTaTOYHO FPOMO3/KUE BBIKIAIKH M 0003HAYUB

pd-v, Y1- 2v)
t:2 3_2 ; tzz 2 11
,=2u,(3-2v) ) 7

B pE3yJIbTATE HAUJEM:
—H+a

C1 :—isigna{|1h|a|+ |2} '[ X 77 )(h|a |t1 +|a |77t2 +a nht3 +14 )equ |77 )dn,
~H-a
—H+a

C, :—isigna{|1h|a|+ IZ} J 2(n )(h|a |51 +|a st + nh83 +Sy )exp(] |77)
“H-a
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Takum 00pazom, CTpyKTypa OOIIEro pemeHus 3aJadyd Ui TOJYIUIOCKOCTH C TPEIIMHON NpHu

BO3JICUCTBUU IIPOU3BOJIBHO PACIIPEIEICHHBIX HA €€ IOBEPXHOCTU YCUITUI q(x) UMeEET BUJ!

-H+a d
U(a.y)= 4|a|1_ Iz )K13 (@ ,ny)dn+£q & )K1p(er & y)de ;
—H+a
V(Of,Y) J% )Ko1(a m, Y)dnJrJq Koo(a & ,y)dE .
C

Ecnan Ha MOBEPXHOCTH TOHKOI'O IIOBEPXHOCTHOIO CJIOSI ACHCTBYET BEpTHUKaJIbHAs Harpyska,
TO PELICHUE 3a4a4U VIS MOJIYIUIOCKOCTH ¢ TPEIMHOM UMEET aHAJIOTUYHYIO CTPYKTYPY.
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Annotation: This article is devoted to the research of financial (B, S)-market by using interpolation
method Haar. Presented is the essence of the method of interpolation and presented Haar criteria
interpolated source of the financial market to the overall market , global market and complete the
regular full global market.

B ¢unancoBoii maremaTrrnke (pUHAHCOBBIEC PHIHKH MOJAEIMPYIOTCS HAa HEKOTOPOM CTOXaCTUYECKOM

6azuce (Q (F )k o P P) rae Q — TPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHI, KOTOpbIE MOTYT

-~ N
npou3oidTd Ha peiHKe. Ilycth € — KOHEYHOE MHOXECTBO. (Fk )k=0 — BO3pacTaroIas
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HOCJIE0BaTeNbHOCTh G-aire0p, rae F, mpeacrasisier coboit HHGOPMALMIO O PBIHKE, AOCTYIHYIO
Ha MOMEHT BpeMeHH K, mpu atoMm F, = {Q, @}, F, =F ; P — BeposTHOCTHAsA Mepa, Harpyxkaromas
Bce aToMbl D c-anre6psr Fy =F .

bynem paccmarpuath (B,S)-pbIHKH, cocTOsIIUE K3 IETEPMUHHPOBAHHOTO OAHKOBCKOTO CUETa

B=(Bk):j=0, U aKuuid OJHOro THUHa S=(Sk,Fk )E:o- XaapoBckas (uiabTpanus H=(Hn)rl;=o

v -~ v N
HA3bIBAC€TCS XaapoOBCKOW HHTepronupymoomel ¢unprpanuein ¢uaptpanun F = (Fk )k=0’ eciu

CYILECTBYET IOCJICAOBATCILHOCTh HATYpaJIbHBIX YHCEHI 0= n,<n <..<ng:= L, mig KOTOpOU
H, =F vk (0<k<N), (1).

n
Ha pucynke 1 moka3aHO COOTBETCTBHE HCXOTHON (pUIBTpalMM M MHTEPHOIMPYIOIIECH B
Y3JIOBBIX TOYKaX PACHIMPEHHOW BPEMEHHOM IIKajbl, T.€. MOCie J00aBIEHUS MPOMEKYTOUHBIX
BpeMeH. CBepxy - UCXO/IHasl BpEMEHHas IIKaJla, BHU3Y - pacluupeHHas. Mexay y3710BbIMH TOUKAMHU
UMEIOTCS TPOMEXKYTOYHbIE BpeMeHa. B y37moBBIX Toukax HHTeprnoiupytomas ¢uisrpamus H
COBIIAJAeT C UCXOAHOH punbTparmeii F.

Puc. 1

k0 1 2 k M
L & & & e

n 0 |'|I n: nk ":»; -~ L

XaapoBCKasi UHTEPIOJALMS - 3TO TaKash MHTEPIOJALUS, Uil KOTOPOH B pe3yiabTaTe mepexona OT
IpEeIbIAYIIEr0 MOMEHTa BPEMEHHU K CIIEAYIOIIEMY OJMH aTOM JPOOUTCS Ha JBE YacTH, OCTaJIbHBIC
ocraroTcs 0e3 u3meHeHui (2).

[TosicanM moHsiTMe WHTEpHoaupyemoctn 1o Xaapy(l) ¢ momouipto puc 2. Mcxonmnwiid
(UHAHCOBBIM pPBIHOK, HE OONamarmUii CBOHCTBOM R, HAZ0 HWHTEPHOIMPOBATh, O PHIHKA,
o0aaroero JOMOJIHUTENbHBIM CBOMCTBOM R. CHauana cTaHZapTHBIM 00pa3oM MPOU3BOJAT
JUCKOHTUPOBAaHME  MCXOJHOrO  (PMHAHCOBOTO  pbIHKA.  3areM  HAXOAAT  XaapOBCKYIO
UHTEproaupyroyo Guibrpannto H ¢punstpanuu F u uaTepnomnsnuio Y npouecca Z (T.e. mporece

Y coBmagaer ¢ mpoueccoM Z B y3JIOBBIX TOYKAaX), IPU KOTOPHIX peiHOK (1,Y) oOnamaer cBoMCTBOM
R.

Puc.2
(B.S) ne oGnanaer HCKOHTHPOBAHHE (1,Z) ne oGnanaer

croficTrom R cpoficTeom R

HHTEPIIOIL JH

Mo Xaapy Y

. A
[ A P A A

(ﬁr ":":_ oOnaaaeT t‘.lﬁ-pamq*.n: K JAHCKOHTHPOBAHHKD {[jf} ofnamacT

croficTrom R croiicteom R

. =B, (k=01..N),
, =B, (n, <n<n ) 0sk<N,
§ =BY,0<n<L.
Omneparust oOpatHasi K TUCKOHTHPOBAHHUIO TIPOU3BOAUTCS CIICAYIOIIUM 00pPa3oM: B Y3JIOBBIX

o o

TOYKax OAHKOBCKMHM CYET MHTEPIOJMPYIOIIEIO W HCXOJHOTO PBIHKOB COBMNAJAlOT, a B
[IPOMEKYTOUHBIE ~ MOMEHTBI  BPEMEHM  MPOLEHTHl HE  Hauucusaorced. LleHbl  akuwmid
MHTEPHOSIIIMOHHOTO PhIHKA ONPENENISIOT C IIOMOIIBIO ONEpallii 0OPaTHOTO JTUCKOHTUPOBAHMUS.
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BBenem OCHOBHBIC TOHSTHS, CBSA3aHHBIE C XaapOBCKOW HWHTEpHONALMEH (DUHAHCOBBIX
PBIHKOB.

®unancosslii  (B,S)-peiHox  HaswiBaetrcs N -moamwim, ecim  ans  mo6oro  (MHAHCOBOTO
oOs3arenscTtBa f, HalimeTcs camoduHaHCHpyeMBIH TOpPTdEnb 7z=(,Bk,}/k )szo, (tne B,
KOJIMYECTBO €IMHHI] OAHKOBCKOrO CyéTa, a )|, — KOJMYECTBO aKUuii B mopTdene B MOMEHT
BpeMeHU K) M HadalbHBIA KamuTald X, U1 KOTOPBIX KamuTan moptdess B HAaYaIbHBIH MOMEHT
BpeMenn X, = X, U B KOHEYHBIi MOMEHT BPEMEHH KanuTas NOpTdens J0CTHraeT (pMHAHCOBOTO
obsatenscta f, P - nourn masepnoe (3). D10 03HauaeT, uto M0G0 GPUHAHCOBOE 0OA3ATENBCTBO

fN MOJKET OBITH BEIIOIHEHO.

PbIHOK Ha3bIBaeTCs 2100a1bHO NOJIHBIM, €CIM OH IOJIOH O OTHOLIEHUIO KO BCEM MOMEHTam
BpPEMEHH.

PBIHOK Ha3bIBACTCS pecyiApHbiM B TOM CIIydae, €ClIM IPHU NEPEXOJe OT MOMEHTAa BPEMEHHU K
MOMEHTY BpeMeHH k+1 aToM A He npobuTcs, TO 3HaUCHHE AUCKOHTHPOBAHHOM CTOMMOCTH aKIIUU

2)

['oBOpsT, uTO Ha ()UHAHCOBOM pBHIHKE peaJM30BaHa apOUTpaKHAast BO3MOXKHOCTb, €CIH

Ha 3ToM aroMe He MeHsercs (ecmu Ae D, = AeD,,,,T0 Z, ,

A = Zk+1

CyliecTByeT camMo(pUHAHCHUPyEeMbIid MOpTdensb 7, TAKOW YTO MPU HYJICBOM HAdaIbHOM KaIHTale

noprdenst X; =0 BeposATHOCTh MOJIydEHUS NPHUOBLIM MOJOXKUTENIbHAS, IPU 3TOM HOPT(HENIb He

MOXET OBITh YOBITOYHBIM, T.€ P(X,’j >0)>0 u P(X,’j 20):1. ®dunancossiii (B,S)-ppiHoK, Ha

KOTOPOM CYIIECTBYIOT apOUTpa)KHbIE BO3MOKHOCTH, HA3BIBAIOT @POUMPAMCHBIM, B TIPOTUBHOM
cilydae PbIHOK Ha3bIBAIOT Oezapoumpasxcuvim (2,5). PoiHOK siBisieTcs Oe3apOUTpaKHBIM, €CIIA OH
“palMOHANIBHBIN ", “4€CTHO YCTPOEH', TO €CThb Ha HEM HE CYIIECTBYET BO3MOYKHOCTH IOJYYEHHS
npubsL 6€3 “pucka”’. be3apOuTpaKHbI PHIHOK BCETAa PEryispeH, a apOuTpaKHbI MOXKET OBITh

KaK peryJsipeH, Tak U He PeryssipeH.

Beenem 0603H3.‘-ICHI/I$I:A:UBi, AeD,, B, eD,,; a::Zk|A, b, = Zk+1|B. .

i=1

B Tabmuume 1 mpexacraBieHbl OCHOBHBIE TEOPETHYECKUE  pE3yJbTaThl:  KPUTEPH
MHTEPHOJIUPYEMOCTH A0 MOJHOTO PHIHKA, KPUTEPUN MHTEPHOIUPYEMOCTH /10 TIOOATBHO MOJIHOTO
PBIHKA ¥ KPUTEPUH MHTEPIIOIMPYEMOCTH J0 PErYISIPHOTo II00albHO MOJHOTO PHIHKA.
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Tabmuma 1

Hcexoanbiid HaTepnoan. Kpurepuii I'padux uHTEpIOISIIHH
(B,S)- (B,S)- HHTEPIOJIHPYEMOCTH
PBIHOK PBLIHOK
Her unrepnonupyemoctu no I'TIP:
HemosHpii ITonnbri JAeD, b=b,=..=b,
minb, < maxb,
a
34 (TpvBHaTH3aIMs PHIHKA)
Tk k+1
Yk (0 il N) Het unrepnonupyemoctu go I'TIP:
He I'TIP I'TIP 5 . b=b,=..=b,
e 3 AeD,: L~
minb, < maxb,.
I<i<m 1<i<m 7l
VA (TpUBHMHM3aLMS PBIHKA)
Tk k+1
Her uHTEpnonupyeMocTH 10
Perynspusii | Perynsipabrit Yk (() <k<N ) BRI LRy b =b,=..=b,
He I'TIP I'TIP vV AeD,:
minb. < maxb.. a
i< T gmigam 34 (TpuBHanu3aLMs pIHKA)
Fk k+1
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Physical and Mathematical Interpretation of the Equations in Full Differentials
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Annotation: This article describes the physical and mathematical interpretation of the equations in
full differentials (three-dimensional case). To the differential equation was the equations in full
differentials, it is necessary and sufficient to satisfy the condition of the field of potentiality

rotkF =0.

B nauasne, npeacTaBuM KJIacCHYECKOE PacCCMOTPEHHUE.
Huddepenumansnoe ypaBHeHHE
P(x,y)dx +Q(x,y)dy =0 1)
HaspiBaeTcsi ypaBHEHHMEM B MOJIHBIX IU(QepeHnnanax, eclid ero JeBas 4YacTh €CTh MOJHBIHI
mupdepernuan Hekotopoit gy U(X,y), T.e.
dU(x,y):a—udx +a—udy =P(x,y)dx + Q(x,y)dy (2
OX oy
VYpasuenue (1) ¢ yuetom (2) moxxno 3anucath B Bujae dU(X,y)=0, mostoMmy ero oOmuii HHTErpa
UMEET BH]
U(x,y)=C ©)
Jlnst Toro, uroObl ypaBHeHue (1) Obuto ypaBHeHHEM B MOJHBIX quddepeHranax, He0OX0IMMO H
JOCTaTOYHO, YTOOBI BBHITIOIHSIOCH YCIOBUE

oP 0O
= _ _Q (4)
oy OX
Oynxkims U(X,y) MokeT ObITh HaliJICHAa U3 CUCTEMbI YPaBHEHU I
oU ou
—=P(x,y), — =Q(x, 5
ax (x,Y) Y Q(x,y) )
JIu6o o dopmyre
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U(x,y) = [P(xy)dx+ [Q(%,y)dy, (6)

Xo Yo

rae (Xo,Yo) — HEKOTOpasi Touka u3 obnactu HenpepbiBHOCTH (GyHKIMU P(X,Y), Q(X,y) u ux
YACTHBIX POU3BOTHBIX.

MHorue (¢usnyeckre 3aKOHbl HMMEIOT BHA AupdepeHUuaNbHBIX YpaBHEHUH, T.e.
COOTHOUICHUH MEXIy QYHKIHMSIMHU M UX MPOM3BOAHBIMU. BBIBOJ nmuddepeHnaibHbIX ypaBHEHHI
OCHOBAH Ha 3HAHWHU 3aKOHOB U3y4yaeMbIX siBicHul (1-8).

[TosToMy mis paccMoTpeHHs oOmmero (TpexMepHOro) ciiydass YpaBHEHHH B TOJHBIX
middepeHnnanax HCmIoNb3yeM (QHU3MKO-MAaTEMAaTHYeCKUH MOAXOA. 3aJaAuM BEKTOPHOE IIoJie

F= P(x,Y, Z)T +Q(x,Y, Z)j? +R(X,Y, Z)IZ . 3anmmeM i Hero auddepeHnmanisHoe ypaBHEHIE
P(x,y,z)dx+Q(x,y,z)dy + R(x,y,z)dz =0 (7)
Kak npoBepurb, uto auddepeHmranbHoe ypaBHEHUE SBISETCS ypaBHEHHEM B TOJHBIX

muddepeHnnanax, eciam OHO 3alUCcaHo B 00meM (TpexMepHOM) cirydae?
JInst 5T0r0 HE0OXOIMMO M JIOCTATOYHO, YTOOBI BBHITOJIHSIIOCH YCIIOBUE MOTEHIIUATBHOCTH TIOJIS

rotF =0
i J k
rotlf ﬁxﬁ:i i i | a_R_Q +I[8—P—8—RJ+E @_a_P =
ox oy oz oy oz oz OX ox oy
P Q R
Orcrona HonyqaeM
oR 0 oR 0 oP
1)— Q )_:_ 3_Q__

oy oz oz ax ' ox oy

Orcrona criefyer, Kak 4acTHbBIM ciydail, ycioBue ['puna (4) — ycioBUE MOTEHIIHATBHOCTH
UL TUIOCKOTO BeKTopHOro mois. dynkmuro U(X,Y,z), KoTopasi SBISETCS MOTSHIMAIOM IO,
MOJKHO HaiiTu o opmyie

U(x,y,2z) = TP(X, Yo Z5)dX +jQ(x, Y, z,)dy + jR(x,y, z)dz (8)

Xo Yo Zp
roe  M(X,, Y, Z,)— HEKOTOpas To4yka M3 obiacTu HempepslBHOCTH QyHKimu P(X,y,z), Q(X,Y,z),

R(X,Y,Z) ¥ X YaCTHBIX POU3BOJIHBIX.
IIpumep
Jlokazats uro nanHoe ypaBHeHue (Z —2X)dX +(z—-2y)dy + (X +y)dz =0 sBusercs ypaBHEHHEM
B MOJHBIX A depeHnnanax.
3nece P =z2-2X, Q=2z-2y, R=x+Y,
[TpoBepuM ycioBHUs MOTCHIIMATBHOCTH

PR QP R0 P

oy 0z 0z OX OX oy

VcnoBusi BBIMIONHSAIOTCS, 3HAYUT MOKHO Haxoauth O¢yHkmmoo U(XY,z). ®dukcupys  TOUKy
M, (Xos Yor Zo) = (0,0,0) , paccmoTpum nponsBosibHyt0 TOuky M(X,Y, z). Torna
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X y z
U(x,y,z) = J(zo — 2x)dx +J‘(z0 —2y)dy +J(x+y)dz = —x2|0 —y2|z +(x+Yy)z, =
0 0 0

= X -y*+(x+y)z

IIpoBenem npoBepky

22 ]
66_U26 X y6+(x+y)z x4z -P
X X
. ) ;
%zé X y6y+(x+y)z _2y+2-0
. ;
Z_Lszﬁ X yaz+(><+y)z _x+y =R

V0B BBITIOJHAIOTCS, OTCIOIA CIIEAYET OTBET
U(x,y,z)=—x*-y? +(x+Yy)z

Ecnu  nmambiie mpoaoinKath  (DH3MKO-MAaTEMAaTHUYCCKYIO HMHTEPIPETAIMIO, TO MOXHO
BBIYUCIUTH PabOTy Ul ATOTO BEKTOPHOTO TOJIS TPH MepeMenieHud Teaa ot Touku M;(1,2,-1) 1o
TOYKH M(1,1,1). Taxk KakK pabora BBIYHCIISICTCS 1o dbopmyme:
A=UM,)-UM,)=-1-1+(1+1)-1+1+4-(1+2)-(-1) =8 [Ix.
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Annotation: The formulas for calculating the composite numbers belonging to:

N=6nzx1l
and the simplicity are given test.

HcTopruecku CIOKWINCH TPU HAlpaBJICHUS HAXOXKACHUS MPOCTHIX YHUCEN: MOUCK (HOopMyT
nIpsAMOr0 BBIYUCICHUA, IMOUCK TECTa MPOCTOTBI U MCTOJ PCHICTOK. Tonbko HOCJIC,Z[HI/Iﬁ MCTO
06XOI[I/IT TPYAHOCTHU CBA3aHHBIC C 0COOBIMH CBOIiCTBAMH NPOCTBIX YHUCCII U «XAOTUYHBIM» HX
pacmpesieliecHHeM B MHOJXKECTBE HATYPaJbHBIX YHMCEN, TaK KakK IPU pacyeTax METOJOM pPEIICTOK
HCIIOJIB3YCTCA OJJHO U3 CBOMCTB COCTaBHBIX YHCEN — ACIIUMOCTbD. Ho Bo3MOXHOCTH MCTOAA CYKCHBI,
TaK KaK OH OTPaHUYMBACT IMOMCK MPOCTHIX YMCENl BHIOPAHHBIM JUANa30HOM HaTypajbHOro psna. B
DaHHOW paboTe MOKa3aHO KaK CBOWCTBO JIETMMOCTH COCTaBHBIX YHCENI MOXKET OBITh MCIIOJIB30BaHO
6onee 3P PeKTUBHO.

M3BeCTHBI BBIpaXXEHUS, XapaKTEPU3YIOIIIE MHO)KECTBA HEUSTHBIX YHCEN HE KPaTHBIX 3.

N=6n-1 (¢D)]

N=6n+1 (2

rae n=1,2,3...

Pasznmenum 3T0 MHOXECTBO Ha JBa moaMHOXKecTBa: mpocthie (P) u coctaBHbie ymcaa (A),
KOTOPBIM COOTBETCTBYIOT NapameTphl N, U nN,. Ilapamerp m, ansa pacuera 4Yucen BTOPOIo
MOJIMHOXECTBA OINPEACIUM W3 YpaBHCHHs, COCTaBJieHHOro wu3 Bbipaxenus (1) wm (2) u,
MOCJIEIOBATEIbHO, OJHOTO W3 MPOCTHIX uuced. JIjs HavalbHOTO YPaBHEHHUS HCIOJIb3yeM
HaMMEHBIIIEE TPOCTOE YUCIIO 5 He BXoasiee B Bhipaxkenus (1) u (2)

6n, —1=>5i

HIJIN

n, = (5i +1)/6
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OOmMM pereHreM TOTr0 YpaBHEHUS MPU
i=6k+1
SBJISICTCS BBIpAXKECHUE!

n, =1+ 5k
roe k=1,2,3.....
N, XapaKTepH3yeT MHOKECTBO YKCEI, 3alPEIICHHBIX JJIs pacyeTa MpoCThIX yrcen mo ¢gopmyre (1),
TaK KaK BCe OHHM KpaTHbI 5. MUHMMAJIbHBIM 3aMpEIIeHHBIM YHUCIIOM JIJISl pacueTa MPOCThIX YUCEN 10
dopmyne (1) sBusercs yuciao 6. Takum oOpaszom, yucia 2,3,4,5 MOryT OBITH MCHOJIB30BAHBI IS
pacueta mpocThix umcen mo Qopmyie (1) - 11,17,23,29. CooTBETCTBYIOLIME UM 3HAYCHUS M,
ompezensiercs Boipaxkenusimu 2 + 11k, 3+17k, 4+23k, 5+29k. Pacuer moxer OBITH NPOJIOIKEH C
HAKOIUICHHEM 0a3bl 3alpPEICHHBIX U TPOCTHIX YUCEIL.
Bce nocnenyromnue ypaBHeHHsI OyIyT COCTaBIATHCS HE TOJBKO JUIS MPOCTHIX YHMCEN, HO JJIS BCEX
qrcen psaaa

6bm—1

YTO MPHUBEAET K TYOJUPOBAHUIO PE3ylIbTAaTOB, HO MO3BOJHUT BBIBECTH OOyl (GOpMYyITy
3aIpelIeHHbBIX YHCEIL.

n, = ((6m—1)(6k — 1) + 1)/6
OTKyJa

n,g =k(bm+1)—m 3)

HIJIIN

n, = m(6k — 1) + k 4)

3ameHuM B BoipaxkeHusx (4) u (5) n, Ha IPOU3BOJILHOE YKCIIO M U 3aIUILIEM B BH/IC:

M +m)/(6m+1) =k 5)

(M —-k)/(6k—1)=m (6)

Takum oOpaszom, uncio M = n,, MOXKET ObITh MCIIONB30BAHO JJISl pacdeTa MPOCTHIX YHUCEl,

pl
eciu BeipakeHus (6) wim (7) He UMEIOT pelleHHs B IEJbIX YUCIaX. DTH BBIPAXKCHUS MOTYT OBITh

TAKKC UCIIOJIB30BAHBI KaK TCCT NPOCTOTHI YUCIIa N, €CJIM IPUBECTHU €TI0 K BUIY.

M=(N+1)/6
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AHaJOTHYHBIA aHaJM3 MOXKET OBITh POBEACH It Gopmybl (2), HaUMHAS YpaBHCHUS:
on+1=7i

[Tomyuaem:

ng = k(ebm+1)+m @)

BupHo, uto BelpakeHus (7) He BKIIFOYAET YUCIa KpaTHbIE 5. YpaBHEHHE BUIA:
6n+1=>5i
uMeeT peteHue npu i = 6k — 1
Ng, =k(6m—-1)—m (8)

CnenoBarenbHO, IPOBEPKAa HA IPOCTOTY YMCJIA B 3TOM CIIy4ae JOJIKHO IPOBOJIUTHECS IO
IByM (opMyiaM OJTHOBPEMEHHO.

M-m)/(6m+1) =k (9)
M+m)/(6m—1) =k (10)
rae
M=(N-1)/6

B 00oux ciyqasix He JOHKHO OBITH PEIICHHUS B IETBIX YHCE.
I'eomeTpuuecku mapamerp n, B KOOpAMHATaX n U k pacroyiaraiorcs Mo OCH M 4epe3 S5 eIUHHIL
HauuHas ¢ 6 ¥ Ha JIy4ax ¢ yrJioM HAaKJIOHA K OCH Il PaBHOM

cot™1(6m + 1)
U CIIBUTOM OT Havaia koopauHat (n = 1, k = 1) Ha BenuuuHy
6m—1

Yucna mapaMeTpoB N,y U Ngq PACHOIAraloTCs HA OCH N Yepe3 S5 eauHuI] HauuHas ¢ 4 u
yepe3 7/ eAMHUI] HaUMHAas ¢ 8, a TaKKe Ha JIBYyX CepHsIX JIydeil ¢ HAaKJIOHOM K OCH M TOJT yrilaMu
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cot™1(6m — 1)

cot1(6m + 1)
U CABUI'OM OT Ha4daJia OCH N Ha

6bm—1

ebm+1

Takum o0pasom, uucioa N, pasMELIEHbl Ha OCH T B MOCICIOBATENBHO PAaCIOJIOKEHHbIX
rpymmnax mno 4 eJMHUIBI B pa3HOU CTENECHH MEPEKPBITHIX YuciaMu N, (Ngq), (Ng2), 94TO MOgCTUpPYET
KapTHUHY Xaoca.

3amauy MakCMMyM, IOCTaBJICHHYIO B Hadalie Pa0bOThl - HAWTH (OPMYJY BBIUHCICHUS
MPOCTOr0 YKCJa - BBIMOJHUTH HE YJAJOCh, YTO SIBISETCS OOBEKTHBHBIM PE3yJbTaToM. MOXKHO
HECKOJIBKO 00JICTYHTD 3a71auy, €CJIM PEIllaTh €€ MPUMEHHUTEIBHO JTM00 K MHOKECTBY

6n+1
170051
6n—1
YTO TIO3BOJIAET HAWTH YaCTHBIE pEIICHUs, 4YTO TMOATBEPXKAACTCS 4YHcIaMu MepceHHa
(MHOXKECTBO 6Nn+1), m umciaamu Pepma (MHOKecTBO 6N-1). 3amaua mowucka (HOpMYIBI POCTOTO
qrcla JJisi MHOKECTBa

6n—1

CBOJUTCA K IOHUCKY 3aKOHA pacCIIpCACIICHUS YUCCIT HATYPAJIBHOTI'O pPAlad Tlp HC 3aKpPBITBIX
YuCJIaMHM IIKaJl

1+5n

2+ 11n

3+17n
U TaK gaiee. OTMETUM TaK)Ke, YTO MOSBJICHUE KaXI0Or0 HOBOTO MPOCTOro yucia P o3Havyaer
HAJIO’)KEHUE HOBOW IIKAIbl HA HATYPAIbHBIM PsJl YHUCEN W, CICIOBATEIbHO, YMCHBIICHHE YHCIIA

HE3aKPbITBIX YHUCCII, TO €CTh YMCHBIICHUC YAaCTOTHI IMOABJICHUA IMTPOCTHIX YUCCII.
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[Tone3HBIM pe3ynbTaTOM JTAHHOH PabOTHI SIBISETCS MPEIUIOAKEHHBIM TECT MPOCTOTHI, TaK KaK
OH SBIIIETCS YHUBEPCAIbHBIM, MUCTHHHBIM, IO3BOJISIET BECTH pAacyeThl C 4YMCIaMu ~ B 6 pa3
MEHBIIMMH CAMMX IIPOCTBIX YHCE]I U YMEHBIIAET BpeMs CU€Ta 110 CPAaBHEHUIO C CYLIECTBYIOLIUMHU
TE€CTaMH.
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The Model of Economic Development and Its Testing on Statistical Data
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Annotation: Recently, a very important and promising is the research area, to study the conditions
of the best use of the funds invested in high-tech industries. It is obvious that the development of
such technology is costly. What to invest: in the research or the development of production? The
article discusses endogenous growth model in which the volume of investment in research is
reflected in the value of the coefficient of elasticity of the factor capital. The results of testing this
model in various statistics.

Beenenne

B mnocnenHee BpeMsi oueHb BaXKHBIM M NEPCIEKTHBHBIM SBISETCS HaydyHOE HalpaBlIeHUE,
u3yyaroliee  yCJIOBHMs ~ HAWIy4yllIero  WCHOJBb30BAHMUS  CPEIACTB,  HMHBECTHPYEMBIX B
BBICOKOTEXHOJIOTUYHBIE MPON3BOJICTBA. COBEPIIEHHO OYEBUIHO, YTO PA3BUTHE TAKUX TEXHOJOTUH
COIPSDKEHO ¢ OOJIBIIMMU 3aTpaTaMy. Bo YTO BBITOJHO BIIOKUTH. B HAyYHBIE MCCIIEOBAHUS WU B
pasBuTHe npou3BojAcTBa? CyIIECTBYeT OTIPOMHOE KOJMYECTBO Pa3HOOOpA3HBIX MOIXOI0B K
PELIEHHIO TTOCTABIEHHBIX BOIPOCOB, BCE 3TU MOJIXOAbI TECHO CBA3aHbI C MOAEIMPOBAHUEM HAYYHO-
TEXHUYECKOTO Iporpecca.

PojoHayanbHUKOM 3TOTO MOJXOAAa MPHUHATO cuutath M. bpayHa c ero moHorpadueit
«Teopus u n3mepenue Texuudeckoro nporpecca» (1). B aToii pabore coOpaHbl OCHOBHBIE TIOIXO/IbI
K MOJCTUPOBAHMIO HAYYHO-TEXHUYECKOTO Mporpecca, OCHOBaHHbIE Ha MPUMEHEHUH Tak
Ha3bIBAa€MbIX MPOM3BOJCTBEHHbIX (YHKIMHA. OCHOBHBIMU MpPEICTABUTEISIMU 3TOrO  Kiacca
apisitoTest pyHkuua KoO6a-Iyrnaca m ¢ynkius tuna 193, mapamerpsl KOTOPhIX MOTYT OBITH

173
www.auris-verlaq.de Eastern European Scientific Journal




BBIYMCIICHBI JUUIS pa3M4YHbIX 3KOHOMUK (B (1) mapameTpsl 3THX (QYHKIHA BBIYUCISIOTCS JUIS
pa3IUuUHBIX NEeproaoB 3koHoMuueckoro pasButus CILA). C BpeMEH HamucaHUs YIOMSIHYTOTO
W3JaHNUS JaHHBIA TOAXOJ MOJMYYMJ 3HAYMTEIbHOE pa3BUTHE KakK B pabOTax 3amaJHbIX Y4EHBIX
(IT.Pomepa, [.Jlykaca, Y3aBel (3, 4, 5) u ap.), Tak ¥ B paboTax OTEUECTBEHHBIX HCCIIEIOBaTEICH
(AmmvanoBa C.A., IlerpoBa A.A., IlocienoBa WU.I'., lllananuna A.B., Tpudonosa A.I'. u np.).
Otnuuune kacaetrcs noaxoaa k moaenupoBanuio HTII u paznuyHbIM KpUTEpUSM ONTUMAJIbHOCTU B
IpeJIaraéMbIX MOJEIX.

Hac Oyner untepecoBaTh moaxo/, KOTopbslii ocHoBaH Ha yuére HTII B Buae korddunmenta
AJIACTUYHOCTH 1O (PAaKTOPYy KamuTal. ITOT KOAPQPUUUEHT B Pa3IUYHBIX MPOU3BOICTBEHHBIX
GYHKIUSAX OTpaXkaeTcs B pa3NUYHBIX Mapamerpax. B pabore ucnomip3yercs ¢ynkuus Ko6ba-
Hyrnaca, rae 3ToT Ko3pPULIUEHT SBIISETCS OKa3aTeaeM MHOKHUTENS, KOTOPBIA OOBIYHO CBSI3bIBAIOT
C O00BbEMOM HCIOJIb3YyeMbIX OCHOBHBIX (DOHIOB MIM 00bEMOM Kamurtana. Kpome Toro,
paccMaTpuBaeMBblil IOJX0J OCHOBAaH Ha M3BECTHOM IuHamuueckod mognenu Pamces-Cosoy, yto
ABJISICTCS CTAHJIAPTOM B COBPEMEHHOM MOJICIMPOBAHUHN SKOHOMUYECKOTO Pa3BUTHSL.

Mopesib IKOHOMHYECKOI0 Pa3BUTHS

B nanHoi#l pabore paccmarpuBaeTcs IMOAXOJH, NpeiokeHHb B (2). HamomHuMm ero
OCHOBHBIE MOJIOKEHHs. byneMm mpexmnosiarate, YTO BJIOKEHHUS B CO3/IaHME HOBBIX TEXHOJIOTMHA
ABISAIOTCS BIIOKEHUSIMH ¢ BbicOkUM KIIJ[ ¥ npuBOAST K MOSBICHUIO HOBBIX HAYKOEMKHX
TEXHOJIOTUH, 3TO O3HAyaeT YBEJIWYEHUE BIMSHUS KalluTajlla Ha MpPOILEecC IMPOU3BOJCTBA, YTO
oTpaxkaeTcs B pocTe kKo3(dduimenta snacTHuHOCTH 1o (akTopy Kamutan. bynem paccmarpuBaTh

F=AK*L’

, Tne & - xko3(PUIHUCHT 3TaCTHYHOCTH 10 (haKkTopy
a+p=1

MIPOU3BOJICTBEHHYIO (DYHKIIHIO

Kanurad, B . KOA(QPHUIMEHT 3JaCTUYHOCTH MO (PakTopy Tpyd. bynem cuutarb, 4To
bynem paccmarpuBarh Ipolecc paclpeneiacHus: HHBECTUIMI B HEKOTOPOM DPETHMOHE, HEKOTOPOM
oTpacid WM OOJBIIOM IPOU3BOJACTBEHHOM OO0beauMHEHUU. IlycTh CyIecTBOBaHHE STOTO
HSKOHOMHYECKOTO areHTa CBOMM IPOJYKTOM HMEET, HalpuMep, BaJOBBIM MPOIYKT, H, OyaeMm
CUUTATh, YTO 0OBEM MOCIIETHETO 3aBHCUT OT OCBOCHUS U IPUMEHEHHUSI HEKOTOPOH TEXHOJIOTUH. DTa
TEXHOJIOTUS CBSI3aHA C PE3YJIbTaTOM OCBOEHHUS CPEACTB, BIOKEHHBIX B Hay4yHbIE MCCIIEIOBAHMS.
Bynem paccMmarpuBaTh Takyl0 MOJETb, B KOTOpOH oOmMiA 00BbEM MHBECTHIMH H3HAYAIBHO
BBIJICJISIICS JUIsl Pa3BUTHUS MPOU3BOJCTBEHHON YacTH paccMaTpuBaeMoro mpouecca. Jlanee Oynem

. S;
paccMaTpuBaTh IOCIIEN0BATENBHOCTh A0JEW BhIMycka |’ koTopble uHBecTHpyroTca B HUC Ha

titisa] )
BPEMEHHBIX MPOMEXKYTKaAX [ PR+ pppuéM 3TH IO — 3TO YacTH CPEICTB, KOTOPHIC paHee

i=01,.

CpeACTBa MPUBOAAT K CO3AAHHUIO HOBBIX HaYKOéMKI/IX TexHoJoru. Takoe KauecTBO MOJTYYCHHBIX

WHBECTUPOBAIIUCH B OCHOBHBIC (DOHIIBI, »n=1. BroxeHHbIE B HAay4YHBIE HCCIIEIOBAHUS

TEXHOJIOTUI OTPa)KaeTcs Ha CTPYKTYpPE OCHOBHOI'O KamuTasia, U3MEHEHUE KOTOPOTO OIMMCHIBAETCS C

nomo1bio ypaBuenus Pamces-Couoy:
dK
dt

bynem cuurarh, 4TO Ha KaKJIOM U3 pacCCMaTPUBAEMBIX IIPOMEKYTKOB IIPOU3BOACTBEHHBIN MIPOLIECC

=5, AK“ L9 — 4K

OCYIICCTBIIACTCA YK€ C HOBBIM YPOBHCM BJIMSHUA I/IHBGCTI/ILIHP'I Ha pe3yJibTaT Mpou3BOJACTBA, TO

a; =ay(s;F)

ecTb, OyJieM CUUTaTh, YTO | - Bo3pacTaromas GyHkius. HeoOxoauMo OTMETUTH, 4TO

B pe3yibTaTe pelIeHUs MOJyuYeHHOro anp(depeHIuaTbHOr0 YpaBHEHUS Ha KaXIOM U3
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Ki = K(ti)

paccMaTpuBaEeMbIX BPEMEHHBIX MHTEPBAJIOB IOJY4aeM BEIUYHUHY , Koropas u
OnpCaciACT HavaJILHBIN YPOBCHBb KaluTajla I TMMOCICAYIONCro BPCMCHHOTO MHTCPBAJIA.
PaccmarpuBas — I[OCIEIOBATENbHOCTh  TAKMX  MPOMEKYTKOB, MOXHO  [OCTaBHTh  3a/auy
OINTUMAJIbHOTO YIIPABJICHHUA, B KOTOpOI\/JI KPpUTCPHUEM OINTHMAJIbHOCTH BBICTYIIACT BCIUMYMNHA
K, = K(t,) . Ommurem nocrasieHnyro 3axaqy 60see moapooHo:

K (to )= K, — Hauanvnoe ycnosue
onsa pewenus 3a0ayu Kowu na ompesxke [1,,t,]

aj| o ¢

a=0o,(s,F),L=L(t),F=AK"L“i=0,..,n-1,

K(t)=K,i=1.,n—u3 pewenus

coomeemcmsyrowel 3a0aqu Kowu : 1)

(- )ALLK O L —uK O, te [t ] i1

dt
s <s’,s,s €(0;1)

max K =7

(5 )3:s"<s; <s™

rie S - MHBECTULMU B OCHOBHbIC (DOHIBI, U3 KOTOPHIX HEKOTOpAs 4YacTh S, MHBECTHPYETCSA B

HAyYHBIC WM3bICKAHUS, OpPU 3ToM S°,S"" - ‘3TO eCTECTBEHHBIC OTPAHUYCHUS HA BBIICISIEMbIC
cpeactBa. [lna pemeHus 3TOM 3a7aud HEOOXOJWMBI CIEAYIOIIME HMCXOMHBIC NaHHbBIE. 4 -
k03(punueHt amoprusanuy, L, - 00bEM TPpyIOBBEIX PECYpPCOB, HOCTOSIHHBINA HA COOTBETCTBYIOLIEM
BpeMEHHOM uHTepBaie, K- ucxonHslii 00bEM HHBECTULIUIA.

B pabGote omuchiBaeTcs METOAMKA pEIICHHS MOCTABICHHOW 3aJauyd C TOMOUIBIO YHCICHHBIX
METO/IOB MOKOOPAWHATHOTO M IPAJIMEHTHOTO CITyCKa, METOJIa CIIYYaifHOTO MOKCKA, a TaK )KE OIHCaH
IIPOTrPpaMMHBIN KOMIUIEKC, PEAIU3YIOIIUN paCCMOTPEHHBIE AJITOPUTMBI.
Anpo0anusi MoJeJM HA COBETCKOM IKOHOMMKE

OcranoBuMcs oApoOHEe Ha pe3ynbTaTax anpoOaly JaHHON MOJIEIH.

[TpuBeném pe3ynbraThl pabOTHl MPOrPaMMHOIO KOMILIEKca MO JaHHBIM 1o skoHomuke CCCP 3a
1961-1985 rr.

Wcxonubie nannbie: Kij, i1=0,...,n-1 — 00bEéM KanuTana 3a Kaxaplii roa (B mipa. pyo.), Li, i=0,...,n-1
— o0beM Tpyna (BBIUMCICH 4epe3 CpeaHior 3apmiary B mipa. pyo6.), Fi, i1=0,...,n-1 — BanoBoii
oOmecTBeHHbIil mpoaykT (B mupa. pyo6.), Vi, i=0,...,n-1 — pacxoasl Ha HayKy B pe3yJbTare
TOCYIapCTBCHHBIX ~ BJIOXEHUH W  YacTHBIX  uWHBecTHmME (B wmipa.  py6.), n=25;

1 =0.05; s =0.015s =35=0.165. TIIporpamMMHbil KOMIUIEKC [O3BONAET  IOJydUTH

anMpOKCUMUPYIOIINE GYHKINU:
_0.6-V;+0.615

TV, +6.95

L(t)=61+5t+0.18t* —0.0015t°;
A(t) = 2.99-0.0363t.

B Tabnuue 1 npuBeneHs! pe3yabTaThl paboThl METO/Ia TPAJUEHTHOTO CITYCKa.
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O0béM
Si, O0BéM s, 1=0,...,n-1, Karurasia
T'oner i=0,n-1, KanuTana pe3yabTar (B Mutpa. pyo.),
(crart. (B Mip. pyob.), MeTona pe3ynbTar
JIaHHbIE) (crar. I'PaINeHTHOTO MeToza
JIaHHBIC) CIycKa I'PaIneHTHOTO
CIycKa
1961 0,015 442 0,0373 475
1962 0,015 477 0,0348 513
1963 0,015 515 0,0337 555
1964 0,015 557 0,0329 602
1965 0,015 601 0,0323 652
1966 0,015 649 0,0315 706
1967 0,015 700 0,0309 764
1968 0,015 757 0,0303 827
1969 0,015 814 0,0297 894
1970 0,015 860 0,0290 966
1971 0,015 914 0,0254 1043
1972 0,015 972 0,0280 1124
1973 0,015 1082 0,0275 1210
1974 0,015 1150 0,0270 1301
1975 0,015 1256 0,0266 1396
1976 0,015 1345 0,0262 1496
1977 0,015 1437 0,0257 1600
1978 0,015 1537 0,0254 1709
1979 0,015 1638 0,0250 1822
1980 0,015 1742 0,0246 1939
1981 0,015 1851 0,0243 2060
1982 0,015 1968 0,0240 2184
1983 0,015 2092 0,0237 2312
1984 0,015 2234 0,0232 2443
1985 0,015 2333 0,0213 2619

Tabmuna 1. O6bEM KanuTana B 3aBUCUMOCTH OT UHBECTUIUI B HAYKY.

[TonBenéM WTOTU: NPHUMEHSAS MNPEIIOKECHHYIO CXeMy (QHUHAHCHUPOBAHHUS HAayKH, T.€. BBICISA
yKa3aHHbIE JOJH BAJIOBOTO MPOJIYKTa MOXKHO MOJYYUTh 00BEM KamuTana paBHbIN 2619 mapa. pyo.
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yro Ha 12,25% mpeBblmaer o0BbEM KamuTajga Ha KOHEL pacCMaTpUBAaEMOI0 MEPHOAA, KOTOPBIN
cocraBu 2333 MIpa. pyo.
Anpobanusi MoJesu o JaHHBIM 0 PocToBcKoi 001acTH

B nmanHoMm pasnene mpuBenéM pe3yabTaT ampoOaluy MOCTPOCHHOM MOJAEIM Ha OCHOBE
naHHbIX 0 PoctoBckoit obnactu B nmepuon ¢ 1995 mo 2007 roasl. Beibop BpeMeHHOTrO mepuoaa
cBsi3aH ¢ TeM, yTo B 2008 roga mporcXoauT BpeMEHHBIH CIaj UTOTOBOIO BaJIOBOTO MPOJYKTA, YTO
He JaéT BO3MOXKHOCTM K TPUMEHEHHUIO pacCMaTpPUBAEMBIX BbIIIE MOX0J0B. Tabmuna 2
WUTIOCTPUPYET OCHOBHBIE 3KOHOMUUYECKHUE MTOKA3aTeNN JaHHOrO peruoHa Poccuiickont @enepanuu.

Nusectn-
Pacxonpr
O0BéM Yucio O0BéM 105071 B
Cpennsis Ha
Ton KaluTaja, B 3aHATHIX B BaJIOBOT'O KanuTaja, B
3apIuiaTa, B HAyKy, B
THIC. pYO. SKOHOMUKE HPOIYKTa THIC. pYO.
pyo. THIC. pYO.
1995 122130 1904 26339 329 317 5017
1996 286684 1860 31351 514 460 5666
1997 276615 1856 35574 589 528 5828
1998 296552 1752 40266 646 523 6822
1999 285331 1812 68504 932 1148 11135
2000 326991 1837 94301 1361 1588 15888
2001 400418 1880 126081 2092 1403 28876
2002 477972 1895 140773 3002 1894 29049
2003 600908 1882 171849 3806 2627 39375
2004 649308 1895 221167 4797 3434 52124
2005 746866 1899 263052 5945 4957 60145
2006 830392 1004 336010 7569 5177 95629
2007 1007353 1915 400000 9780 7006 126259

Tabauua 2. Cratuctuueckue naHuble 1o Poctosckoit oonactu ¢ 1995 mo 2007r.

OctaHoBuMcs moApoOHee Ha anpoOalMu PacCMOTPEHHOM MOJENM Ha JaHHBIX IO
yKa3aHHOMY peruoHy. PaccMoTpuM oCHOBHBIE (DyHKIIUU:

F=AK*M LAV B(v)=1-a(V), 0<a(V)<1, 0<BNV)<l.  (2)

Tax kak K03pPUIKUEHT ¢ - MOHOTOHHO Bo3pacTaromas GpyHKIHs OT 00bEMa HHBECTUIIMN B HAYKY
V. OnumieM gaHHy0 (QYHKIHIO CIeIyIOME TpoOHO-palMOHAIbHON (DYHKIIUEH
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bV +c

a(V)= V+d '

rae A, b, ¢, d - HekoTopblie mocTostHHBIE. ONPeeIuM 3T TOCTOSHHBIC U3 YCIOBUS OJM30CTH JICBOH
U MpaBoil yacTedl B paBeHCTBE (3) Ha JTaHHOM BPEMEHHOM MPOMEKYTKe. [l HAXOXKACHUS ITUX
YEThIpEX MOCTOSHHBIX COCTABUM CJICYIOIIYIO (YHKIHIO:

1
Q(Ab.c.d)= 3 |F, — AKZUn) Lmﬂ(vm’]z (4)

3
m=1

JUis MUHUMU3AIUM 3TOM (DYHKIIMM MCIIOJIb3YyeM METOJ INIOOAIbHOTO ciaydaiiHoro moucka. s
OLIEHKH TOYHOCTH OCTPOCHHOM MOJIEIN BBIUUCIIUM CIEIYIONNHI KO3 (DUIHEHT:

13 2 13
Z(AKrTO]‘m erm_Fm) ZFm
R?=1-0 Pt ()
Zl(Fm_F)Z
m=

DTO YKCIIO XapaKTepU3YeT CTENECHb JOCTOBEPHOCTHU MOIYYCHHBIX PE3yJIbTaTOB. YeM OmKe R*k 1,
TEM BBIIIE JOCTOBEPHOCTH MOJECIIN.
[To cTaTUCTUYECKUM JaHHBIM, MIPEJICTaBICHHBIM B TabuIe 2, MOTy4YeHBI:

A=0,06026, b =0,4459, ¢ =0,08110, d =2.493, R? =0.9927.

2
OuenuBas BenumyuHy Ko3dduimenta R momydaem, uto panHas ¢popmyna (3) mwis kodppuimeHTa
AJIACTUYHOCTH MO KamuTaly AaéT OYeHb BBICOKYIO TOYHOCTh. B Tabnmiie 3 mpuBeIeHbl 3HAYCHUS
kod(pdunrenTa o .

Fon Benmmunna koa¢unnenTa 31acTHIHOCTH
110 aKTopy KarmTai
1995 0.3268563
1996 0.3275271
1997 0.3278434
1998 0.3278202
1999 0.3306513
2000 0.3325644
2001 0.3317678
2002 0.3338579
2003 0.3368394
2004 0.3399437
2005 0.3453456
2006 0.3460807
2007 0.3518001

Ta6muua 3. Koaddumnmenrta snacTuaHOCTH 10 (PAaKTOPY KaruTa.

W3 Tabmunel BUAHO, YTO OTIMYME KOI((UIMEHTa 3IIACTUYHOCTH MO (PakTopy KamuTaia Ha
yKa3aHHOM MPOMEKYTKE HE3HAYMTEIbHO (BO BTOpOM 3Hauvamiei mudpe). [losromy mpumeHeHue
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yKa3aHHOW MoJenu He AaéT 3HAYUTEIBHOrO0 W3MEHEHHs oO0BhEMa Kamurajaa 1O CpPaBHEHUIO CO
CTaTUCTUYECKUMU JAHHBIMU. JTO TPOUCXOIUT B CBSI3U C TeM, 4TO PocToBCKkas 00yacTh SBISETCS
arpapHbIM PErMOHOM M BIIMSHUE HAYKOEMKUX TEXHOJOTMM Ha BAJIOBBIM NPOAYKT PErMOHA
HEBEJINKO.
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Seit langem verkorperte die Gerechtigkeit das Mal3 fur die menschlichen Handlungen. Die
Gerechtigkeit ist eine der bedeutendsten Kategorien der Philosophie und der Moral, des politischen
und rechtlichen Bewusstseins. Der Geist der Gleichmacherei, der die ganze Lebenstatigkeit des
Menschens und das Funktionieren des Kollektives definierte, war eine Quelle der ersten
Vorstellungen tiber die Gerechtigkeit.

Die Vorstellungen tber die verteilende Gerechtigkeit sind in der Folge entstanden. GemaR
den mythologischen Vorstellungen der altertiimlichen Griechen wurde die Gottin der Gerechtigkeit
und der Rechtspflege mit der Binde auf den Augen, mit der Waage und dem Horn dargestellt,
wobei sie mithilfe der Waage und mit voller Unvoreingenommenheit das materielle Wohl mit
gleichem MaR verteilen sollte.

In diesem Sinn sind die Urteile Uber die Gerechtigkeit, die in den Schriften von Hesiod,
einem der frihen Vertretern altgriechischer Literatur, ausgesprochen sind, charakteristisch. VVon
allen menschlichen Tugenden stellt Hesiod, wie in seinem Poem "Werke und Tage" klar wird, die
Gerechtigkeit heraus. Der Begriff der Gerechtigkeit bedeutet bei ihm nicht nur die Ehrlichkeit, die
MaRigung, aber vor allem auch die Absage von der Ergreifung des fremden Eigentumes auf
verschiedene Weise, z.B. durch Betrug oder Gewalt. Diese ldeen der MaRigung und des
rationalistischen Utilitarismus, geduRert in der poetischen Form und anhand moralischen Sentenzen,
haben in der Folge die Entwicklung in der theoretischen Form in den philosophischen Systemen der
nachfolgenden Jahrhunderte beeinflusst.
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In der philosophischen Konzeption Demokrits erscheint die Behauptung des objektiven
Charakteres der Gerechtigkeit. Sie ist in ihrem Wesen untrennbar mit der Natur verbunden.
Demokrit stellt fest, dass diejenigen den Gottern wohlgefallig sind, welchen die Ungerechtigkeit
verhasst ist. Dies heil3t fur ihn, im Einklang mit der Natur zu sein. Die Gerechtigkeit ist aber ist eine
Bringschuld der Menschen.

Der Begriff der Gerechtigkeit bei den Sophisten wird der objektiven Allgemeinheit
entzogen, er verbindet sich nun mit der Nutzlichkeit, der subjektiven Einsch&tzung der rechtlichen
und moralischen Normen. Das Gesetz der menschlichen Natur ist, nach Meinung der Sophisten,
abgeleitetet von der Kraft. Die Sophisten behaupteten die volle Relativitdt des Begriffes der
Gerechtigkeit. Nach Maskovelsky gehen diese davon aus, dass die Festlegung auf das, was
rechtmaldig und schon sei, sich von Stadt zu Stadt unterscheide (4, p. 39). Die Kategorie der
Gerechtigkeit hat bei Sokrates die Hauptbedeutung fiir die Charakteristik des Wesens und der Natur
des Staates. Er lehnt jede beliebige Form des Staates (die Monarchie, Tyrannei, die Aristokratie, die
Demokratie) ab, wenn sie der Gerechtigkeit widerspricht. Sokrates macht keine Unterschiede
zwischen der Weisheit und die Moral. Nach seiner Meinung sind nur die weisen Leute fahig,
rechtméliige Handlunge zu begehen. Platon zeigt die innere Widersprichlichkeit "die Gerechtigkeit
der Natur" in Bezug auf die Gesellschaft hellsichtig auf. Die Argumentation von ihm wird darauf
zurlickgefihrt, dass die Mehrheit der Natur nach starker ist als ein Einzelner. Das bedeutet, dass die
Einrichtungen der Mehrheit die starksten und besten sind. Platon fuhrt aber auch die Mdglichkeit
an, dass die Urteilsfindung der Mehrheit nicht zwangslaufig zu Gerechtigkeit fiihren muss. In der
Gleichmacherei liegt ein Potential der Ungerechtigkeit. Platon fragt den Leser, ob ein solcher Fall
tragbar ware (5, p. 128). Platon zeigt die Unméglichkeit der mechanischen Ubertragung der Gesetze
der Natur auf den menschlichen Verkehr auf. Aber was bildet nach seiner Meinung die Gesetze der
menschlichen Gerechtigkeit? Platon unterscheidet in der menschlichen Seele drei Teile: Die
Vernunft, die mit der Weisheit verbunden ist, den Willen, der mit dem Mut verbunden ist und das
Gefuhl, das mit der Enthaltsamkeit verbunden ist. Platon fiihrt die besondere Stellung der
Gerechtigkeit als harmonische Vereinigung aller Tugenden an. Die Gerechtigkeit, die allgemeine
und politische Wurde werden durch die Erziehung unter bestimmten Bedingungen gebildet.

Die Gerechtigkeit ist fur Aristotel der wichtigste Begriff, ohne den weder birgerliches,
noch politisches Leben existieren kann. Sie bildet die Grundlage der birgerlichen und moralischen
Tugenden jeden freien Menschens. Aristotel bezeichnet die Gerechtigkeit als vollkommene und
bedeutendste Tugend. In ihr kulminieren alle Gbrigen Tendenzen. Dabei verwendet Aristotel den
Vergleich mit dem Abend- und Morgenstern, der ebenso verwunderlich wie auch leuchtend
erscheint (1, p. 182) Aristotel gehort das Verdienst der Erarbeitung der formalen Struktur der
Gerechtigkeit. Er hat als Erster der Philosophen zwei Formen ihrer Existenz, die ihrer Art zwei sind,
aufgezeigt: Die ausgleichende und die verteilende Gerechtigkeit. Die ausgleichende Gerechtigkeit
steht flr die Vergeltung von Gleichem mit Gleichem, wie Aristotel es ausdriickt, der Angleichung,
was den Gegenstand des Austausches bildet. Hier geht die Rede tiber das Prinzip der Aquivalenz,
die in die Sprache der Moral und die Rechte Ubersetzt ist. Sie gilt ohne jede Inventur der
individuellen Besonderheiten der Teilnehmer der o6ffentlichen Beziehungen. Die verteilende
Gerechtigkeit gilt in der Sphare der Verteilung des Wohls, bestimmt die Wahl des Prinzips, auf
dessen Grundlage einer mehr bekommt, und der andere weniger. Es geht vor allem um das Inventar
der Eigenschaften (die Tugenden des Reichtumes etc.) des bekommenden Wohles der Subjekte.
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Epikur betont den konventionellen Charakter der Gerechtigkeit, behauptend, dass die
VertragsschlieBung hierzu genutzt werden soll mit dem Ziel, einander nicht zu schaden und den
Schaden nicht zu ertragen. Epikur bestimmt die Grenzen der Anwendbarkeit des Begriffes der
Gerechtigkeit. Diese klaren die Grenzen von der F&higkeit oder des Wunsches, die Vertrage zu
schlieRen. Zum Beispiel sind die lebenden Wesen, die zum Abschluss eines Abkommens (ber das
Tragen des Schadens unfahig und zur Wahrnehmung der Gerechtigkeit unféhig sind. Entsprechend
sind in Bezug auf sie auch die Einschatzungen vom Gesichtspunkt der Gerechtigkeit und der
Ungerechtigkeit ungiltig. Selbige werden auch auf die ganzen Volker, die in die vernunftigen
vertragsmaRigen Beziehungen nicht zu treten winschen, bezogen.

Unter den Ideologen des Christentums teilt Thomas Aquinas, mit dessen Namen die
Theologisierung der Philosophie Aristotels im Allgemeinen und seine Lehren (Qber die
Gerechtigkeit verbunden ist, die besonders bedeutende Aufmerksamkeit der Kategorie der
Gerechtigkeit zu. Teilend die Vorstellungen Aristotels Uber ausgleichende und verteilende
Gerechtigkeit betrachtet Thomas Aquinas in beiden diesen Formen die Angemessenheit mit dem
natlirlichen Gesetz, das die Reflexion der gottlichen Weisheit ist.

Die Quellen der Gerechtigkeit bestimmt F. Bacons, der Stammvater der Philosophie der
Neuzeit, mit seinen naturalistischen Positionen. Das angeborne Gefiihl der Gerechtigkeit
unterscheidet den Menschen vom Tier, macht ihn zum Wesen der héchsten Ordnung. Bacon stellt
die Gerechtigkeit als entscheidenden Unterschied heraus, der den Menschen zum Gott und nicht
zum Wolf des Menschen machen wirde (2, p. 129)]. Lange vor Kant ist Bacon zur
Schlussfolgerung dartiber gekommen, dass die Gerechtigkeit in den Wechselbeziehungen zwischen
den Leuten auf die Anerkennung der Souveranitat jeder gesonderten menschlichen Personlichkeit
gegrundet werden soll. Es ist ndtig, mit der Meinung von Bacon Ubereinzustimmen, dass ein
Hauptziel der Gerechtigkeit die Sorge um das allgemeine Wohl ist.

Die Quelle der echten Gerechtigkeit ist nach Kant der kategorische Imperativ, in dessen
Formel die Idee der menschlichen Gleichheit und des Selbstwertes der menschlichen Personlichkeit
geduBert wird. Die Vorstellungen Kants Uber die Gerechtigkeit wurden auf der Grundlage eines
anderen Begriffes der sozialen Ethik errichtet, die Freiheit, als zentraler Begriff der von ihm spéater
so genannten praktischen Philosophie. Die Freiheit des Individuums ist die primére Vorbedingung
der Gerechtigkeit in den Beziehungen zwischen den Leuten.

G. W. F. Hegel behauptet die untrennbare Verbindung der Freiheit mit dem
Privateigentum. Gerade wird in letzterer, nach seiner Meinung, die Freiheit des Individuums
verwirklicht. Hegel betont die Unvermeidlichkeit und die Gerechtigkeit der Ungleichheit des
Eigentumes. Also ist die Gerechtigkeit, die Komponente des Wesens des Rechtes, aufgefordert, die
Beziehungen der Besitzer zu reglementieren. Die Gerechtigkeit, die Grundlage des Rechtes sein
soll, ist in der Form der Verfassung fixiert. Gerade die Verfassung, in der der vernunftige Wille bis
zu dem Bewusstsein und dem Verstéandnisses von sich aus kommt, wird von Hegel als existierende
Gerechtigkeit bezeichnet, die mit der Wirklichkeit der Freiheit korreliert (3, p. 83).

Mit dem Problem der Gerechtigkeit beschaftigte sich der Professor J. Rawls von der
Harvard-Universitat 1958 in der ersten diesem Thema gewidmeten Arbeit und kommt zu der festen
Uberzeugung der Moglichkeit des wissenschaftlichen Begreifens des Sinnes der Gerechtigkeit (6, p.
122). In der Arbeit betont die Theorie der Gerechtigkeit von Rawls, dass ein Thema seiner
Forschung die soziale Gerechtigkeit ist. Fir ihn wird die von ihm bezeichnete Basisstruktur der
Gesellschaft zum primdren Gegenstand der Gerechtigkeit. Dieser Begriff, ungeachtet der
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terminologischen Nahe, hat nichts mit dem im Marxismus verwendeten Begriff der 6konomischen
Basis gemein. Unter der Basisstruktur der Gesellschaft versteht Rawls die Herangehensweise, mit
Hilfe derer die sozialen Institutionen den hauptsachlichen Wohlstand und die Pflichten verteilen.
Prazisierend schreibt er, dass die Basisstruktur ein System der 6ffentlichen Regeln, die das Schema
der Handlungen bestimmen, ist, das die Leute zusammen zwingt, zu handeln und die groRe Menge
der Vorteile so zu verteilen, dass jeder auf Grundlage einer nachvollziehbaren Forderung Anteil an
dem allgemeinen Einkommen erhdlt (6, p. 145). Rawls fasst zwei Prinzipien der Gerechtigkeit
zusammen, von denen das eine, das Prinzip der Gleichheit, gleichbedeutend mit dem Streben zur
Gleichheit, und das zweite, das Prinzip des Unterschiedes, die tatséchliche Ungleichheit
wiederspiegelt. Das Prinzip der Gleichheit wird auf folgende Forderung zurlickgefthrt: Jede
Personlichkeit soll die gleichen Rechte auf die weitgehendsten primaren Freiheiten, die den
Freiheiten Anderer &hnlich sind, haben. Das Prinzip des Unterschiedes versucht die Rechtfertigung
der sozialen und 6konomischen Ungleichheit herzuleiten. Wenn diese a) von der Gesellschaft als
ein Vorteil fur jeden wahrgenommen wird; und b) unter den Bedingungen der theoretischen
Zuganglichkeit fiir alle Positionen und der Amter von den niedrigsten bis zu den hdchsten
verwirklicht wird. Das Ideal der rechtméRigen sozialen Ordnung soll, nach Rawls, ahistorisch von
den Postulaten der Vernunft abgeleitet sein. Um die Forderungen der Gerechtigkeit in den
Beziehungen zwischen den Leuten zu verwirklichen, ist es notwendig, dass zwischen ihnen etwas
Allgemeinverbindliches innerhalb ihres Identitatsverstandnisses vorhanden ist. Wenn es nichts
Allgemeines gibt, ist die Anwendung des allgemeinen Mal3stabes unmdglich, also kann die Frage
uber die Gerechtigkeit nicht gelost werden. Gerade deshalb sind in der Geschichte die &uReren
Erscheinungsformen der Ungerechtigkeit in Bezug auf jene oder andere Gruppen der Menschen
nach den sozial-politischen oder ethnischen Merkmalen immer von den Versuchen begleitet, die
Unmenschlichkeit ihrer Natur, die Abwesenheit der Merkmale, welche den Menschen zum
Menschen machen sollen, zu beweisen.

Die Theorie der Gerechtigkeit von Rawls scheint die am meisten vollkommene und
praktisch ausfiihrbare Theorie der Gerechtigkeit fiir die moderne Zivilisation zu sein. Gerade seine
Theorie kann das Vakuum der Ethik, Okonomie und Politik ausfillen, das in der Gesellschaft bis
zum gegenwartigen Tag besteht. Das eigens gegriindete Institut von Rawls ist eine Denkfabrik der
konstitutionellen Demokratie mit einem deutlich geduRerten Bekenntnis zur sozialen Politik und der
betonten Funktion der Verteilung des Wohlstands. Das Gerechtigkeitskonzept des Instituts regt die
Birger zur Wahrnehmung der politischen Pflichten an, fordert die Achtung sowie Einhaltung der
rechtmaligen Gesetze und lasst nur beschrankte Formen des Protestes ahnlich den Demonstrationen
und Kampagnen des burgerlichen Ungehorsames zu.
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[Ipobnema pucka B COIMAIbHOM YIPABJICHUH CTPAaHbl OCTAeTCs AKTYaJbHOM, TaK Kak B
YCIIOBHSI MHIYCTPHAIIM3ALUN M TJI00aIM3allMi, COBPEMEHHOE OOIIECTBO IMEPEXOJUT B HOBYIO
CTaJMI0, HA HOBYIO CTYNEHb PA3BUTHS, [J1€ NOHATUE «PHUCK» UrPAET BAXKHEHUUIYIO POJIb B KU3HU
YeJI0BeKa U BCero o0IecTna B 1ei1oM. J[o cux mop He co3JaHo BCEOObEMITIONIEH KOHIENIMY PHCKA,
MO3BOJISIOIIECH YUUTHIBATh BCE ACHEKTHI €ro 3apoXxaAeHus U GyHKunoHupoBaHus. [loHsATHE «pHCK»
CBSI3aHHO CO BCEMHU O0OJacTAMHU Halled >KU3HU, HE MCKIIOUYEHHEM CTalld Takue o0JacTu Kak
COLIMAJILHOE YIpaBJIEHUE M TMOJHUTHKA. Beb MMEHHO OT 3THX OOJIacTel 3aBHCUT OUYEHb MHOTOE B
XKU3HU oOmectBa. M HMMEHHO 37echb pPHUCK HUIpaeT OrPOMHYIO pOJib B JOCTIDKCHHM WIH
HEJOCTUKCHUM PE3ysIbTaTa.

Cy1iecTByeT MHOXKECTBO OmpeleleHul NMoHATHS «puck». Tak, D. ['maneHc cuutaer puck
ONHOW W3 aTpUOYTHBHBIX YEPT «BBICOKOW COBPEMEHHOCTH», KOTOpas XapaKTepH3yeTcs
IIPUHLUINNAAIIBHON HEYNPABIISIEMOCTBIO LIEJIOTO psfia CUTYyalMd U IPOLECCOB, YIPOXKAIOMUX HE
OTJCTbHBIM WHAWBHIAM W HE OOnbIIMM oOmectBaMm, a 4yenoBeuecTBy B menom (1). Puck, mo
MHeHHI0 Y. beka, - BceoObemutionas xapakTepuCTHKa OOIIECTBa Ha ONPEAETICHHOM YPOBHE €ro
pPa3BUTUH, KOTOPOE IIOCJIE€ MHAYCTPUAIBHOIO U IOCTUHIYCTPUAIBHOIO JTAIOB IIPEBpAIIACTCS B
«obmecTBO pucka» (2). M3 aToro onpeneneHus BUAHO, YTO MOHSATHE «OOIMIECTBO PUCKa» KaK HU YTO
XapaKkTepu3yeT OOILECTBO Ha 3Tamax ero pa3BuTHs. CeroHs MHAYCTPUAIbHO Pa3BUThIE CTPaHBI, a
32 HUMHU U 4Y€JI0BEYECTBO B LIEJIOM, IIEPELUIA B KAYECTBEHHO HOBOE COCTOSIHUE, KOTOPOE HEMELKUMA
couuoior Yiubpux bek HazBan «oOmecTBoM pucka». KoHnenuus, u3ydaronas pucky, Ha3bIBaeTcs
PUCKOJIOTHEN. PUCKOIOTH KaK MEXIUCUUITIMHAPHOE HAIIPABJICHUE, U3yYalOllee PUCK BO BCEX €r0
IIPOSIBJIICHUSAX, 10 CUX IIOP HAaXOJUTCS Ha dTalle CTAHOBJICHMSA. Mexay TeM, M0 HallleMy MHEHUIO,
MMEHHO OHa JIOJKHA UTPaTh PELIAIOIIYIO POJIb B U3YYEHUH COBPEMEHHOT'0 00IECTBa, Ha3bIBAEMOT0
00IIECTBOM PHCKOB.

[Ipobnema pucka OCOOCHHO akTyalbHa, Ha Hall B3I, B 0O0JAacCTH COLMAIBLHOIO
ynpasieHus. ColManpHOE YIPABJIEHHWE — 3TO YNPABICHUE B COLMUAIBHBIX CHCTEMax, T. €. B
CUCTEMAX, JIEMEHTaMU KOTOPBIX SIBJSIFOTCS JtoAu. COLMAIbHOE YIIPABJIEHUE — IPEAMET U3YyUEHUS
MHOTMX HayK. COLMAIbHOW (UIOCO(PUH, COLMOJIOTHUH, NCHUXOJOTHH, COLMAIBHOM ICHXOJIOTHH,
HOJIMTOJIOTUH, IOPUCTIPYACHIUH, KyJIbTYpOJOTUH, NEJAaroruky, KUOEPHETUKH, CHHEPreTHUKH,
SPrOHOMUKH U DKOHOMHUKHU IO YITIOM 3PEHUS UX YIIPABICHYECKUX BO3MOXKHOCTEM.

DeHOMEH YIPABJICHUS U3BECTEH €Ile C aHTUYHBIX BPEMEH M U3ydajcsi MHOTMMM HayKaMu
(¢unocodmueii, mpaBoBeneHUEM, COLMOJOTHEH, MOJIUTOJIOTHEH W Jp.), MPHU3BAHHBIMH IO3HABAaTh
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OO0IIIECTBO U 3aKOHBI €r0 Pa3BUTHS. MEHEHKMEHT KaK OJHO M3 HalpaBJICHUI HayKH 00 yrpaBieHUU
B YCIIOBHSIX PHIHOYHBIX OTHOIICHHI BO3HHK 3HAYUTEIBHO Mo3kKe (B Hauane XX B) U pa3BUBAJICS B
OosblIei Mepe B KOHTEKCTE SKOHOMUYECKUX HayK. TakuM 0Opa3oM, 4ToOBI MOITYYUTh JOCTATOYHO
MIOJIHOE TPEJCTaBJIEHHE O COLMAJIbHOM YIPABJICHUHU, HENb3sl OTPAHUYUTHCS TOHSATHEM
«MEHEJDKMEHT», KOTOpOE€ HE MCUYEpIbIBAET BCEr0 COJEPXKAHHS COILMAIBHOIO YIPaBJICHUS.
ConmanbHbIil MEHEKMEHT — 3TO OJIMH U3 3JIEMEHTOB CI0KHOM CHCTEMBI yIPAaBICHUS SKOHOMHUKON
cTpaHbl M oOmiectBa B 1eioM. [IpoGiiema ympaBieHHsS B IEIOM U YIPABJICHUS COLUAIBHBIMU
CHCTEMaMH B YaCTHOCTHU Y)K€ JAaBHO SIBJIAIOTCS MPEAMETOM HAYyYHOTO JAMCKYpCa OTCUECTBEHHBIX U
3apyOEKHBIX YUYCHBIX. DTO OOYCIOBJICHO TEM, YTO IMOMCK ONTHUMAJIBHBIX MOJXOJOB, CPEICTB U
METOJIOB YIIPABJICHUS MOXET MaKCUMAJIBHO IMOBBICUTH 3()()EKTUBHOCTH AEATEIBHOCTH BO BCEX
cepax COIMAIBLHONW JKM3HM, B TOM YHUCIE B OOJACTH IKOHOMHYECKOTO IPOU3BOJCTBA, PabOOTHI
rOCyJapCTBEHHbIX HHCTUTYTOB, HAyYHBIX M TBOPYECKUX Ipymnn u opranuzauui. Ilostomy u
CYIIECTBYET LeJas OTpacib HAayyHOTO 3HAHUSA — TEOpHsS YIPaBJICHUS, a TaKXkKe Teopus
rOCyJIapCTBEHHOTO YIpaBJICHUS.

[TonmuTHKa M yrpaBieHHs — MOHATHUS, KOTOPbIE TECHO CBSA3aHbI ApYr ¢ npyrom. ITomuruka —
oO1iee reHepaibHOE YIpaBJIEHHE, CTpaTerus MPUHATHUS PEUICHUH M COTJIACOBAHHBIX JIEHCTBMH,
KOTOpbIEe OOJIEryaroT JOCTH)KEHHE JEKJIApUPYEMbIX, COTJACOBAHHBIX M 3allNIAHMPOBAHHBIX
nporpaMMmHbIX 1eneil. IlonuTuka HampaBisieT JeiicTBUE Ha JOCTHIXKEHHE T'€HEpalibHBIX,
OOIIECTBEHHBIX MHOTONPO(UIBHBIX M MHOTOYPOBHEBBIX II€JICi NMPH BBIMOJHEHHUH KOHKPETHBIX
3amau. Ilyrem pacnpeneneHust HanpaBieHHH, KOTOPbIM HY)KHO CJI€ZOBaTh, OHa OOBSCHSICT HOBBIC
NPUHLUIBI 1 MEXaHU3MbI, KAKMM 00pa3oM JOJDKHBI ObITh TOCTUIHYTHI Lenu. [lonnTuka ocTaBiseT
cB00OIy MaHEBpa B MOCIIEI0BATEIbHBIX ICHCTBUAX, ONPEIENIAT CTPATETUI0 OTHOUICHUH ¢ IPYTUMHU
CyOBeKTaMu 4Yepe3 OOIIHOCTh WM KOHKYPEHLUIO MHTEpecoB (rocyaapcTBO, KOpIIopanus) BO BeexX
cdepax B3aMMOOTHOIIEHUH. OCHOBY MOJUTHKH OTPAXaeT CTPATETHUYECKU JOKYMEHT MepapXuu U
NPABOOTHOLICHUHA CHCTEMBI YIPAaBJIEHUH B BHJE KOHCTUTYLMH WM YCTaBa C T'€HEPaIbHBIM
IUIAHUPOBAaHUEM KPYMHBIX OpraHu3aliii Cco CJIOXHOM uepapxued U  MHOTONnpoQuIbHON
pa3BeTBIEHHON CTPyKTypo#. IlonnTuka BHEMIHUX U BHYTPEHHUX OTHOIICHUH B3aUMOCBS3aHbl U
OTPAXAIOT OCHOBBI OPraHM3ALMU M YIPABICHHUS HEPAPXUUYHBIMH TMONU(PYHKIMOHAIBHBIMU
opranuzauusamu. Kapn Mapke nucan: «B nmonuTuke paau n3BECTHOM LEIM MOKHO 3aKIIOYUTh COI03
Jake C CaMHMM YepTOM — HYXHO TOJIbKO OBITh YBEPEHHBIM, YTO Thl MPOBECIIb YEPTa, a HE YepT
Te0s» (3). Tak oOpa3Ho K. Mapkc 0003Ha4MIT CYIIECTBYIOIIUI B MOJUTHKE PUCK. BBIMTphIBaeT, Kak
IPaBUJIO, OJHA U3 CTOPOH, a He o0e. A Tak Kak KaxJas U3 CTOPOH IpecieayeT TOIbKO COOCTBEHHbIE
MHTEPECHI, TO 3TOT PUCK MOKET MPUBECTH K (aTalbHbIM COOBITHAM. HeoOnymaHHbIE PUCKH WU
HEYBEPEHHOCTh M CTpax, KOTOPBI KpoeTcss B JEMCTBUAX, CBSI3aHHBIX C YIPABJICHUEM Kak
BHYTPEHHEH, TaKk M BHEIIHEH MOJUTHYECKOH NeATeTbHOCThIO, MOTYT HAHECTH CHJIbHBIA Bpel WU
HPUBECTH K Kpaxy 0011ecTBa.

bonee monpobHO mnpobireMy pUCKa B YIPaBIEHUH MOXHO PACCMOTPETh Ha IpHMEpe
OKTs0pBCKOM PEBONIONMU — MOJIUTUYECKOTo coObiTusg XX Beka, mpousouienuiero B Poccun B
okTs16pe 1917 roga v MOBJIMSABLIErO Ha JAIbHEHIINNA X0 BCEMUPHON UCTOpUH. YUHCTOH Yepuniuib
nucan. «Tonbko JleHMH MOT OBl BBIBECTH PYCCKHX M3 TOro 0OJOTa, Kyzla OH caM uXx 3aBei» (4).
Crnenyer OTMETUTb, YTO IOHATHE «PUCKA» HE HCUEPNBIBACTCS BEPOSITHOCTBIO HETaTHBHBIX
IOCJIE/ICTBUH, OHO BKJIFOUAET B c€0sl BEPOSITHOCTh OJ1aronpusTHOro pesynbrata. M, TeM He MeHee, B
1r000M cllyyae CUTYyallusi pUCKa MpeJoiaraeT HeolpeaeJeHHOCTh B OTHOLeHUH Oyayiero. bonee
a/IeKBaTHBIM JUISI COBPEMEHHOW JI€HICTBUTENBHOCTU SIBISETCA IOHSITHE «pPUCKa», KOTOpPOE He
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M0JIpa3yMeBaeT HUYETo UCKIIOYUTEIHHOTO JUIS TIOBCEAHEBHOM JKU3HU U, B TO YK€ BpPEMs, BHOCHUT
3JIEMEHT HEONpeAeTIeHHOCTU. JIuaepsl PeBOIONMU 3HAIHM, YTO UAYT HAa PUCK U MOHHMAIH, YTO
MOXeT OBITh CO CTPaHOH, HO, C OPYroil CTOPOHBI, OHU MPEICTABISIIM «CBETJIOE Oynmyiiee», K
KOTOPOMY, IO UX MHEHHIO, JOJDKHO ObLIO MATH poccuiickoe obmiectBo. B wactHOoCTH, ANekcaHap
ComxenunplH nucain: «Hecomnenno, uto B XX Beke B Poccun npousonuia Benuuaiinias KpoBaBas
HeoOpaTuMasi peBOJIIOLUS BCEMUPHOTO 3HaYeHHs. Harra peBosionus pasryiauBajiach OT Mecsla K
MeCALly CEMHAIaTOro roja — BIIOJHE YXKE€ CTUXUMHO, U IIOTOM TpPaXJAaHCKOW BOWHOH, U
MUJTHOHHBIM K€ YEKHCTCKUM TE€PPOPOM, U BIIOJIHE CTUXHUMHBIMH KPECThSIHCKUMHU BOCCTAaHUSMHU, U
HCKYCCTBEHHBIMU OonbiieBUIKUMH rojiogam ¥ 1no 30, mo 40 ryGepHuii — u MoOXeT OBbITh
3aKOHYMJIACh JIMIIb UCKOpeHeHHueM kpecTbstHeTBA B 1930 — 1932 u meperpsixoM Bcero ykiaaa B
nepBoi marTuieTke. Tak BOT U KaTuiiach peBostorms 15 ger» (5).

Ha moii B3risig 9T0 SIpKUN MpUMEp TOro, KaK «PUCK» ChIrpall pojb B UCTOpUU IyTeM 15
netHero koyuanca. Kak ogua moment B 1917 roy monosxui Hadaiao pokISHUIO HOBOTO oOIecTBa
U 3akaTy ctaporo. Creayer 3aaymarbcsi, HACKOJIBKO OINpaBJaH ObLI PUCK B YIPABICHUU CTPAHOM.
Bo3MoskHO 11 Ob110 000 THCE 6€3 TakuX KpaitHux ¢popm? Bo3Bparascek k onpeaeneHuo Y iabpuxa
beka, MOXXHO czaenaTh BBIBOJ, YTO OOILIECTBO OyJeT MPOJOJDKATH MEPEXo]l B KAUeCTBEHHO HOBOE
COCTOSIHME, TaK Kak BpeMs JUKTYET CBOM NpaBWIa, U YEJOBEK ajanTupyercss K Hemy. IIpoOnema
pUCKa B COLUAJbHOM YOpPAaBICHUM MO-TpexHeMy OyzaerT axryanbHa. KoHewHO, «pHCK»
XapaKTepU3yeTcsl MPUHIUIHAILHONW HEeYIPaBIsSeMOCTBIO IIEJIOr0 psifia CUTYalui, HO BaXXHO TO, YTO
K TpobjeMe pHcKa HY)XKHO MOAXOJUTh OCOOEHHO OCTOPOXKHO, MBITasACh ONTHMHM3UPOBATH €rO
HACTOJIBKO, HACKOJIBKO 3TO BO3MOKHO JUISl JOCTHKEHHS MOJIOKHUTEIHHOTO Pe3ybTara.
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