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Abstract

The subject of the study is the personnel policy in a medical institution, on the example of the State Medical
Institution "Serov City Hospital™, which uses certain resources to form its levels.

Goal on the basis of theoretical analysis, resource and system approach to personnel policy, study of the
personnel policy of a medical organization, develop recommendations of an applied nature aimed at improving
the personnel policy in a medical organization.

Methodology. The research is carried out: theoretical: analysis, classification, synthesis of scientific theoret-
ical literature on the problem of research; empirical: analysis of documents related to the activities of the enterprise,
comparison, psychological testing of the state of a number of mental and psychophysiological functions of medical
workers in the professional environment.

Results. The definition of the "personnel policy"” in a medical organization has been clarified, taking into
account the system and resource approach. Recommendations have been developed for the implementation of the
personnel policy in the Serov City Hospital during the period of organizational changes and the implementation
of preventive measures to prevent the spread of COVID-19

Conclusions. The use of a systematic approach in the formation of personnel policy, taking into account the
proposed levels of organizational-economic, socio-psychological (humanizing), legal, technical (5S, lean manu-
facturing, medical organization of a new type), training- teaching (mentoring) in combination and interrelation
with the determining role of socio-economic factors allows us to solve the most important issues of the sustainable
functioning of a medical institution during organizational changes and the implementation of preventive measures
to prevent the spread of COVID-19.

Keywords: healthcare organization, resource approach, personnel policy, organizational psychology, organ-
izational culture, personnel process management.

Introduction Blokhin A. B.; Bobovich O. A.; Boyko Yu. P., Bor-

Personnel policy as the basis of management pro-
cesses in a medical organization, first of all, is due to
the need for scientific study of the problem of determin-
ing the "personnel policy" in terms of organizational,
socio-economic, psychological conditions for the de-
velopment of organizational culture in a medical insti-
tution, in order to optimize the socio-psychological cli-
mate in modern conditions, taking into account the pos-
sibility of restrictive measures (as in the period of
COVID - 19). Personnel policy, influencing the organ-
izational and corporate culture of a medical institution,
along with the material assets of a medical organiza-
tion, makes a significant contribution to the economic
viability of a medical organization.

The problem of personnel policy and the person-
nel management system of a medical and preventive in-
stitution in the context of the reform of Russian
healthcare has been repeatedly studied in the works of

dovskaya N. O. and others.

Materials and methods

The theoretical and methodological basis of the re-
search is based on the fundamental provisions and prin-
ciples of the main theories and concepts, social man-
agement, state and municipal management, sociology
of organizations and processes, as well as economics,
psychology, and pedagogy, which are of particular im-
portance for studying the socio-psychological problems
of the development and implementation of the person-
nel potential of the Serov City Hospital.

The study used interdisciplinary, systematic, com-
parative, and structural-functional approaches. Thus,
the interdisciplinary approach allowed us to attract and
use the results of fundamental and applied research to
substantiate the theoretical positions and conclusions
formulated in the article.

The systematic approach contributed to the con-
sideration of the problem in the context of the emerging
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new institution of local self-government, and also pro-
vided an opportunity to analyze the state and reveal the
features of the personnel potential of the GAU.

Results and discussion

Our research at the Serov City Hospital has shown
that the personnel policy cannot be a frozen formation,
it changes along with organizational changes, with all
Russian legislation and society, and depends largely on
social challenges and the mass media. The personnel
management system at the Serov City Hospital is un-
dergoing radical transformations in our time. This is
also due to the change in the training of personnel in
educational institutions, we currently come mainly with
only theoretical knowledge and "competencies”, but
completely lack the necessary practical skills in the pro-
fessional medical field, as well as communication
skills, psychological interaction with colleagues and
patients in young specialists. Changing approaches to
postgraduate education leads to an outflow of special-
ists with work experience of 30 years or more, most of
them can not cope with modern loads, the digitalization
of healthcare. The lack of involvement, the lack of read-
iness of the employees themselves for organizational

changes, came into conflict with the requirements of the
development of the production forces and labor re-
sources of the organization [10-14].

As our research has shown, the role-based type of
organizational culture prevails in the Serov City Hospi-
tal, which is characterized by a strict distribution of
roles and functional responsibilities of employees and
the specialization of departments (departments). The
divisions of the Serov City Hospital act on the basis of
strictly regulated systems of rules, norms, procedures
and standards of activity, following which can contrib-
ute to the development of efficiency.

The basis of the personnel policy at the Serov City
Hospital is personnel management. The study of liter-
ary sources, in the course of our research, showed that
it is possible to find examples of different interpreta-
tions of the concept of personnel policy. In the works
of foreign and domestic economists, many definitions
of this concept are presented [15-23]

During the theoretical stage, the analysis, classifi-
cation, synthesis of scientific literature was carried out
and the definition of "personnel policy" for medical or-
ganizations was clarified (Table 1.).

Table 1

Definition of the concept of " Personnel policy»

Source of literature

Suggested wording

Galenko V. P. et al., 1994
[15]

HR policy is a complex of interrelated economic, organizational and socio-psy-
chological methods that ensure the efficiency of labor activity and the competi-
tiveness of the enterprise.

Shekshnya S. V., 2002 [16]

HR policy is the provision of the organization with the necessary number of em-
ployees performing the required production functions. The effectiveness of per-
sonnel management is determined by the degree of implementation of the overall
goals of the organization.

Maslov E. V., 1999 [6]

Personnel policy is a complex of interrelated economic, organizational and socio-
psychological methods that ensure the efficiency of labor activity and the com-
petitiveness of enterprises.

Spivak V. A., 2000 [17]

HR policy is the science of managing the leading factor of production.

Graham, H. T., and Ben-
nett, R., 2003 [18]

HR policy is a part of management that concerns working employees and their
relationships within the company.

Ivantsevich J., Lobanov A.
A., 2006 [19]

HR policy as an activity performed at enterprises that promotes the most effective
use of people (employees) to achieve organizational and personal goals

Maklakov A. G., 2008 [20]

HR policy is a complex applied science of organizational and economic, admin-
istrative and managerial, technological, legal, group and personal factors, meth-
ods and methods of influencing the personnel of the enterprise to improve effi-
ciency in achieving the goals of the organization

Chernavsky A. F.,
(2019) (27)

HR policy is a personnel management carried out taking into account the pro-
posed levels of organizational and economic, socio-psychological (humanizing),
legal, technical (5S, lean manufacturing, medical organization of a new type),
training and pedagogical (mentoring) in combination and interrelation with the
determining role of socio-economic factors of the surrounding society.

The basis of the personnel policy in the Serov City
Hospital is resources: finance, technology, information,
people. Currently, scientific research conducted in our
country and abroad has shown that the main, and often
critical for the implementation of the tasks facing prac-
tical health care resources are people, human capital.
This was especially evident when restrictive measures
were taken during the new coronavirus infection
COVID 19 [24, 25, 26].

In the course of the study, we combined two con-
cepts, organizational and economic, into one level,
since they are inextricably linked. The experience of

working in the system of "Lean production™ and "new
model of medical organization" has shown that no or-
ganizational changes in a medical organization can be
successful without an economic justification [27, 28].
One of the important problems that came to the
fore in the State Medical Institution "Serov City Hospi-
tal" in 2020-2021 was professional stress, which occurs
as a multi-faceted phenomenon, manifested in the form
of emotional burnout, followed by a transition to the
level of psychological, somatic reactions of the body
and social phenomena, first to difficult situations in the
activities of a medical organization, and then to any
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stimuli. The impact of occupational stress on the social
determinants of health and the quality of life of the pa-
tient and the staff of the medical organization is an ur-
gent problem that should be addressed to improve the
quality of life of the staff of the medical organization
[29, 30, 31].

From the point of view of personnel management,
medical institutions are among the most complex types
of institutions, since they must not only diagnose and
treat patients, solve administrative and economic tasks,
meet various fire safety standards and sanitary and epi-
demiological requirements, but also provide comforta-
ble conditions for patients, staff and medical workers,
which cannot be solved only by lean production meth-
ods [32, 33]. When making interior solutions in medical
offices, it is necessary to take into account not only the
ergonomics of the working area, which offers lean man-
ufacturing, but also psychological comfort for medical
workers, which is successfully implemented in the
trauma department of the Serov City Hospital. Let's list
the areas of our activity when conducting the research:

From our point of view, humanizing is a concept
aimed at reducing anxiety, stress and psychological dis-
comfort in patients both from their stay in a medical in-
stitution and from the treatment process. It is necessary
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to understand from the staff of the medical organization
that the quality of treatment and the quality of life of
the patient depends, first of all, on the best adaptation
to the conditions of the hospital and the patient's under-
standing of the treatment prescribed to him.

The legal level of personnel policy is fundamental
in the activities of a medical organization and in rela-
tionships, both within the team and with the surround-
ing society. The relevance of knowledge in the field of
medical law in the implementation of personnel policy
is now particularly high-laws impose new requirements
on participants in the process of providing medical care,
and, often, these requirements lie outside the plane of
medical knowledge. Therefore, even ordinary person-
nel and medical workers should, if not thoroughly mas-
ter the subtleties of a particular regulatory document,
then at least know in which document to look for this
or that information. Experience shows that when trying
to independently study the basics of medical law, im-
portant points set out in the so-called bylaws may be
missed. In order to avoid such mistakes, we have car-
ried out a classification of normative legal acts regulat-
ing the work of the State Medical Institution "Serov
City Hospital".

Crdersof the Ministry
of Health of the Russian|
Fecleration

Ordars of ragional
bodias of tha Ministry

of Health

Figure 1. Hierarchy of sources of law in medicine

As can be seen from Figure 1, the legal level is
difficult for the staff of the GAGH SR "Serovskaya
City Hospital" to perceive, and working with the legal
component requires special knowledge. The task of the
personnel policy is to acquaint the staff and medical
workers with the main requirements of the legislation,
to provide regulatory and legal support for the work of
the institution and legal support for medical activities.

The technical level of the personnel policy of the
Serov City Hospital is a set of measures aimed at en-
suring the safe and effective operation of medical and
non-medical equipment and products. Regulatory and
engineering support at all stages of the life cycle, from

deliveries to decommissioning and disposal. Organiza-
tion of processes in a medical institution with the use of
TRM systems, visual management, standard operating
processes( SOP, SOK), mapping, built-in quality, or-
ganization of places 5S (system of organization and ra-
tionalization of the workplace), kaizen (system of inter-
related actions that lead to an increase in the quality of
the organization's management process), Kanban (pro-
duction and supply management systems). We will not
dwell on this direction, it has been sufficiently studied,
and the effectiveness of using these technologies in a
medical organization has been proven [34, 35, 36].

For 2020-2021, the Serov City Hospital has devel-
oped a complex of interactive educational classes based
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on information and telecommunications technologies,
including video lectures, webinars, distance learning
courses, placement of educational materials on Web
sites, data exchange between tutors and trainees by e-
mail, and remote testing.

Among the socio-economic factors in our study,
we included: the state of living conditions for providing
medical care (availability of hot water), the quality of
medical care ("the number of doctors"), the level of so-

cial tension (“job satisfaction™), the level of demo-
graphic burden ("the share of pensioners™). Socio-eco-
nomic factors allow us to solve the most important is-
sues of the sustainable functioning of a medical institu-
tion in the period of organizational changes and
restrictive measures.

Based on the data obtained in our study, the struc-
ture of the personnel policy in the State Medical Insti-
tution "Serov City Hospital" was formed (Fig. 2).

Socio-economic factors of the environment

Technical
level

Organizationaland
economic level

HR policy

M psychological

Training and
pedagogical
level

Legal level

Fig. 2. Personnel policy of GAGH SR "Serov City Hospital".

Taking into account the results obtained during the
socio-psychological study of the personnel situation of
the State Medical Institution "Serov City Hospital", the
following recommendations are proposed:

1. It is necessary to combine the tools of preven-
tive and active policy in personnel management.

2. To conduct continuous monitoring of the situa-
tion with the preparation of forecasts for the develop-
ment of the situation, starting from the level of heads of
departments, in various divisions of the Serov City
Hospital.

3. In accordance with the changes in society, to
form the strategic objectives of the work of the GAGH
SR "Serov City Hospital".

4. Timely and complete informing of employees
about the tasks and directions of the principles of inter-
action with the team, receiving feedback.

5. At least once a quarter to analyze the available
material resources that can be focused on the imple-
mentation of the goals of the personnel management
system.

6. To test the methods of financial allocation and
incentive procedures for employees before implement-
ing them in a separate department.

7. At least once a half-year to conduct training of
personnel in order to improve the level of competence.

8. Conduct a study of the compliance of the
planned measures of the personnel policy with the main
directions of the organization's development, identify
problem areas and assess the potential of human re-
sources at least once a half-year.

The main directions of the personnel policy, tak-
ing into account the recommendations based on the re-
sults of our research in the State Medical Institution SB
"Serovskaya City Hospital", were:

1. elimination of duplication of functions be-
tween departments;

2. reallocation of functions within the divisions
of the institution and between divisions during the pe-
riod of restrictive measures;

3. transformation of the structure of medical
personnel in the period of restrictive measures;

4. strengthening the position of secondary medi-
cal personnel at all levels of medical care;

5. modernization of workplaces, improvement
of technical equipment and labor safety.

6. training and pedagogical training of medical
and non-medical personnel in the conditions of restric-
tive measures during the COVID-19 period, training
of legal literacy of employees, both in the professional
and economic sphere.

Conclusions:

1. The personnel policy of a medical organization
is a complex, multi-level phenomenon related to a so-
cio-psychological phenomenon. HR policy affects the
organization of the space of social interactions within
the organization between its management, staff and the
external environment. The nature of these interactions
and their effectiveness depend on the content and struc-
ture of the value system, which serves as the ideological
basis of the personnel policy of the medical institution.
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The personnel policy is designed to ensure the adapta-
tion of the medical organization to the requirements of
the social environment and to increase the integration
of elements within the system.

2. Our research at the Serov City Hospital has
proved that the personnel policy in the medical institu-
tion provides continuous training and development of
medical and non-medical personnel based on the use of
new methods and technologies, and actively uses train-
ing and pedagogical training in its work.

3.The development of a "transparent™ motivation
system is important in the management of human re-
sources of the Serov City Hospital. Staff motivation, fi-
nancial and moral incentives allow managers to keep
the staff of their institution in the most difficult mo-
ments.

4. The ultimate goal of the personnel policy in the
Serov City Hospital was to meet the current and ex-
pected needs of medical and non-medical employees of
the medical organization, the population in medical
care, taking into account the climatic and geographical
features of certain territories, the demographic situa-
tion, the needs of society to improve health, the finan-
cial availability of medical care and the completeness
of coverage of different strata and groups of the popu-
lation with medical measures.

Our definition: "Personnel policy is a personnel
management carried out taking into account the levels
of organizational and economic, socio-psychological
(humanizing), legal, technical (5S, lean manufacturing,
medical organization of a new type), training and ped-
agogical (mentoring) in combination and interrelation
with the determining role of socio-economic factors of
the surrounding society" is justified.
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According to the WHO, an average of 6 million people die each year from the effects of smoking. Most
people understand that tobacco is a fast-acting drug that travels to the brain in 7 seconds and affects neurotrans-
mitters. Tobacco smoke contains over 5,000 chemical compounds, of which more than 70 are known to be car-
cinogenic. One of the many harmful effects is the effect on the female body. We conducted a survey of female
students of the Medical University 1-6 years of study on the subject of smoking and the state of their reproductive
health. In the process of questioning, we find out how many female students are exposed to smoking.
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AHHOTAIINA

ITo narabM BO3, 6 MITH. 4eTTOBEK B CpEAHEM KaXKIIbIi TO1 YMUPAIOT OT ITOCJICICTBUH KypeHHs. BoIbIIMHCTBO
JFo/Iel TIOHMMAIOT, YTO TabdaK 3TO OBICTPOICHCTBYIOMINA HAPKOTHK, KOTOPHIH 32 7 CEKYHA MOCTYIIAeT B MO3T H
BIHSET Ha HeiipoMenuaTopsl. B TabauyHoMm apive comepxutcs cBbime 5 000 XUMUYecKuX COeTMHEHUI, N3BECTHO,
4T0 13 HUX Ooee 70 coennHeHNH KaHIleporeHHbI. OTHUM W3 MHOTOYNCIICHHBIX ITaryOHbBIX BO3CHCTBUI SBISACTCS
BO3CUCTBHE Ha KCHCKHi opraHu3M Hamu OBLIO TIpOBEEHO aHKETHPOBAHHME CTYACHTOK 1-6 KypCcOB MEIHIINH-
CKOTO YHHBEPCHUTETa Ha MMPEIMET KYPEHHUS M COCTOSHUS MX PEIpPOAYKTHBHOTO 340POBEs. B mpomecce aHkeTHpo-

BaHUs MBI BbIACHACM, CKOJIBKO CTYJCHTOK MOABCPIKECHBI KYPEHUIO.

Keywords: smoking, female university students, women's reproductive health.
KiroueBble cioBa: KYpEHHUE, CTYACHTKHU BY30B, PCIIPOAYKTUBHOC 3J0POBLC KCHIIUH.

PenponykTuBHOE 340pOBHE JKCHIIHMH 3aBHCHT, B
OCHOBHOM, OT JIBYX Tpymm (akTopoB: 1) cocrosHum
YKEHCKOH TI0JIOBOM CHCTEMBI; 2) 00IIETr0 3J0POBbS KEH-
MUHBL. DTH (AaKTOPHl B3aNMO3aBHCUMEI, T. €. IPUBEp-
JKEHHOCTb JKCHIIMHBI 340pOBOMY 00pa3y *H3HH CIIO-
COOCTBYET M COXPAaHEHUIO THHEKOJIOTHYECKOTO 3/10PO-
Bbsl. BakHyIO pOJIb B COXpaHEHHH PENPOTYyKTUBHOTO
3JI0POBBS, KaK CBHJIETEILCTBYIOT IaHHBIC JIUTEPATYPBL,
UTpaeT 0TKa3 OT BPEIHBIX MPHUBBIYEK, B YACTHOCTHU, OT
TabakokypeHus. Ha OCHOBaHMHM OpPUTHHAILHOW aH-
KETBI, CTOSAIICH 13 22 BOIPOCOB, B nekadpe 2020 r mpo-
BeZieH ompoc 115 crynmentrok 1-6 kypcos I'pomHen-
CKOTO TOCYIapCTBEHHOTO MEAMIIMHCKOTO YHHBEPCH-
teta. Bospact 17-20 net: 81.8 %; 21-23 ronma: 16.4%;
crapuie 23 net: 2.7%. BBIACHAIOCH paclpOCTpaHEH-
HOCTh W MHTCHCHBHOCTh KYPEHHS CPEIH CTYACHTOK.
PesynbTaThl: Ha BONIPOC O KYpPEHHH YTBEPIUTEIBHO OT-
BeTrin 16. 4%. Otpunanu xkypenue 83.6%. Kypsmue
JIEBYIIKH TOTPeOsuM exeqHeBHO OT 1-5 curaper B
nenb (36,8%); 6-10 curapet (36,8%); 11-15 curapet
(15,8%); 16-20 curapert (5,3%); Beiin (5,3%). Ctax Ky-
penus: g0 1 rona (5,88%); 1-2 roga (23,6%); 3-4 rona
(23,6%); 5-6 ner (17,6:%); 7 ner (5,88%); 10 ner
(11,77%). BeiBozer: 1. CorimacHo aHKETHPOBAHUIO, Ky-
PUT Masblii IPOLEHT AEBYLIEK — CTYACHTOK. 2. BbisB-
JICHHBIH QHKETHPOBAHMEM Majbli MPOLEHT KYPSIIUX
BpSJ JIM OTpakaeT PEabHOCTb, T. K. IPOTHBOPEUUT
JAHHBIM JIUTEPATypPhl O PACIIPOCTPAHEHHOCTH KypPEHHUS
cpean cryaeHdeckoi Monoaéxu. BepositHo, oH oTpa-
aeT O0sI3Hb OCYKJCHUS KypsIUX JEeBYIIEeK (CTUrMa-
TH3AIHHN).

Omnpoc

1.Bam Bozpact?

a) 17-20

b) 21-23

C) 23 u Bbimie

2. Kakoe ob6pa3oBanue noiydaere?

a) Beicuiee MmeauIMHCKOE

b) Bsicuiee

c) CpexnHee crienuanbHOE

3. Kypwute i BoI?

a) Ja

b) mer

4. Ecau 2, TO CKOJIBKO CUTapeT B JICHD?

5. CKoIIbKO NIeT BBI KypHTe?

6. XXuBete 1111 BBI TIOJIOBO )KU3HBIO?

a) Ja

b) Her

7. Ilnanupyere 11 UMETh JeTel B fanpHeimem?

a) Ja

b) Her

€) He ompenenmach

8. Iomp30BaNKCh I BBl KOT/Ia-THOO apalbHBIMU
KOHTpAIeTHBAMH ?

a) Ja

b) Her

9. C kakoro Bo3pacra BbI IPUOETIH K KOHTpAIIe-
uun?

a) He ucmons3syio

b) C...

10. Kakue MeTonpl KOHTPALEIUH Bl HCIIOJIB3Y-
ere?

a) IIpotmBo3ayaTOYHBIE TAOIETKH

b) BayTpuMaTO4HBIC CITUpAIH

C) BHyTpHMaTOYHBIC TOPMOHAIIBHBIE CHCTEMBI (
MHUpEHa, ICBOHOBA)

d) IIpesepBaTuBbI

e) XumHueckue cpeacTBa

f) bBuonorunueckre metopl ( TEMIEPATYPHBIH,
KaJeHIapHBIH, IPEPBaHHBIN MOJIOBOH aKT)

g) TopMmoHaIBHBIE MITACTHIPH

h) Wubekunu\MMIUIAHTBI

i) Jpyrue MeTost

11. Crpanaere nu BB THHEKOJIOTHYECKUMH 3200-
JIeBaHUSAMU?

a) Her

b) Bocnanenue SMYHUKOB

C) DHIoMETpHo3

d) Kucra suuHHKOB

e) BuemarouHasi 6epeMEHHOCTb

f) TlonukuCcTO3 IMYHUKOB

g) Muoma MaTku

h) HapyuieHus MEHCTPYaIBHOTO IIHKIIA

i) Becmonune

J) Jpyrue (Ha3Banue) ...

12. TocraToyHO 1M BaM HH(OPMAIMHU 10 TIPUME-
HEHHUIO DA3JIMYHBIX KOHTPALENTHYSCKUX CPEACTB B
cMn?

a) /Jla

b) Her

13. Kakue nucroynukn nHGOpManuy 0 KOHTpalen-
THYECKMX CPEACTBaX BBl CUMTAETET HAMOOJEe OITH-
MaJTbHBIMA?

a) becena Bpaua

b) Wudopmarms papmaresra

¢) CrenunasnbHas TUTEpaTypa

d) CpezncrBa MaccoBoii mH(pOpPMAIH

e) Wurepner

f) pys3bs 1 3HaKOMBIC

g) Hpyrue ( xakue?) ...

14 Kakue KOHTpaLeNnTUYeCKUe CPeICTBa Bbl CUU-
TaeTe Hauboee BaKHBIMU?



German International Journal of Modern Science Ne11, 2021 11

a) ®dopma BbIIyCKa H YIIAaKOBKa

b) Cnoco6 npumenenus

c) IIpocrora McroNbE30BaHUAY

d) ITo6Gounble AeHCTBUA U MPOTHBOMOKA3AHUS

e) VYcioBus npuMeHeHus ( HE0OX0quMa Bpaueo-
Has TOMOIIb WM MOXHO HCIONB30BaTh CaMOCTOS-
TEJIHHO)

f) llena

g) Bsicokas HaJIEKHOCTD

15. ITonp30BaKCh U BBl 3KCTPEHHOM KOHTpALET-
nuei?

a) [a, kak yacto (0JJHOKPATHO, IIOCTOSHHO)

b) Her

16. Kak 9acTo BBI OJIB30BAIMCh ITUMH TIpemnapa-
Tamu’?

a) OIHOKpaTHO

b) Bonee 1 paza

€) He moms3oBanachk

17. Kak BBI y3Hanu O HOCTKOETaNIbHOM KOHTpa-
Henuun?

a) W3 untepHera

b) Ckaszamu 3HaKOMBIC HITH APY3BsI

c) IlocoseroBain Bpau

d) U3 cpeacTB MaccoBoii HHpOpMAITHH

€) BooOre He ciblman o TAKOM MeTo/Ie

18. Bo3Hukana au ajureprudeckas peaknus 1mnocie
npueMa npemnapara?

a) Ha

b) Her

19. Ecnu Bo3HUMKaa ajieprus, TO Ha Kakue mpe-
napatsi?

20. ITpuxoamiock 1M BaM, IOcye IpueMa IocTKa-
eTaJbHBIX MPENapaToB MOCeUIaTh THHEKOoJI0ra?

a) Jla

b) Her

21. Kakue mo6ounsre 3QeKTs BBI3BHIBAIN Y Bac
9KCTPEHHBIE IOCTKACTAJIbHBIC IIPIAPATHI?

a) He npumensia ux

b) Ammepruueckas peaxuus ( Bume gero? ) ...

¢) TommoTa

d) Psora

e) [uapes

f) Cna6octs

g) TonoBOKpyKEHHE U TOJIOBHBIC 6ONH

h) Tsauywue 6011 BHU3Y )KHBOTA

22. [lepeuncnuTe IpenapaTsl IpUMEHIEMbIC BAMH
1 9TO MOBJIHSUIO HAa BRIOOD ITHX IpenapaToB?
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The article contains discusses the issues of use and the degree of awareness of female students of a medical

university about contraception. A survey was conducted among female students of 1-6 year of study on the use of
postcoital and hormonal contraceptives, as well as on the use of other methods of contraception. The use of modern
methods of preventing unwanted pregnancies reduces the frequency of abortions, which is the key to reducing the
occurrence of gynecological diseases at the age of 17-23 years.

AHHOTALUSA

B craTtbe paccMaTpUBaAOTCA BOIIPOCHI UCTIOJIB30BAHUSA U CTCTICHD I/IH(bOpMI/IPOBaHHOCTI/I CTYACHTOK MCTUITNH-
CKOT'0 YHMBEPCHUTETa O KOHTparenuuu. beuto npoBezeHo aHkeTHpoBaHue cpean 1-6 KypcoB Ha IIpeaMeT UCTIONb-
30BaHUA NOCTKOUTAJIBHBIX U TOPMOHAJIBHBIX KOHTPAICIITUBOB, a TAKKE 110 TOBOAY IPUMEHECHUA IPYTUX CHOCO6OB
MpEeAOXpaHCHU. HpI/IMeHeHI/Ie COBPEMEHHBLIX METOJ0B MPEAOXPAHCHUA OT HE)KenaTeJIbHON 6epeMeHHOCTI/I CHU-
JKaeT 4acCToTy a60pTOB, YTO SIBJISIETCS 3aJIOTOM CHIIKEHHSI BOZHHKHOBEHHMS T'MHEKOJOIHYECKHX 3a00JIEBaHMI B

Bo3pacte 17-23 ner.

Keywords: women's reproductive health, female students, sexual experience.
KiroueBble cioBa: PEOPOAYKTUBHOC 3N0POBLE KCHIIIWH, CTYACHTKH, CCKcyaHLHHﬁ OIIBIT

PenponyKTHBHOE 3710pOBBE KEHIIMH 3aBHCHUT, B
OCHOBHOM, OT JABYX Tpymm (akTopoB: 1) cocrosHun
KEHCKOH II0JIOBOH CUCTEMBI; 2) 00IIETO 3A0POBES JKEH-
mmHbL. Hajyrexarmast KoHTpamemnust mpsSMbIM 00pa3om
CBsI3aHA C PENPOTYKTUBHBIM 370poBbeM. Llens nccie-
JIOBAaHUS: BELSICHUTH OTHOIIEHHE CTYJCHTOK YHHBEPCH-
TeTa K KOHTPALIETIUH B LEJIOM U €€ METOJaM.

Ha ocHoBaHuU OpUrHHAILHOMN aHKETHI, CTOSIILEH
u3 22 Bonpocos, B iekadbpe 2020 r nposenen omnpoc 115
CTyAEHTOK 1-6 xypcoB 'poHEHCKOro rocyaapcTBeH-
HOTO MEIMIMHCKOro yHuBepcurera. Bozpact 17-20
ner: 81.8 %; 21-23 roxa: 16.4%; crapiue 23 ser: 2.7%.
BrrsicHHIIOCH OTHOIICHHWE CTYIEHTOK YHHBEPCHTETa K
KOHTpalenuuu B 1eiom u €€ merogam. PesynbraTsl:
Ha Bompoc 006 ombITe TOJIOBOM KU3HHA YTBEPAUTEIHHO
otBeTIuN 62.4% ompomeHHsIX. [leTell mIaHnpyIoT Ko-
raa-HuOyap umMeTh 76.9% , He onpenenmunuch 13.9%.
Opaneabie  kontpanentuBbl (OK)  ucnonb3oBamu

16.7%. Bo3pacT Hayama HMCIIONB30BaHMASA KOHTpAIETI-
uuu BapbupoBai: 14 net (2,22%); 16-17 et (35,5%);
18-19 ner (37,7%); 20-21 (20,14%); 22- 26 (4,44%).
Vcnonp30Banmch cleayromue METOpI KOHTPAIeTIINN:
mpe3epBaTuBHl (81.4%); OMonOrMYecKni WM KajieH-
napHbIii Meton (24.4%); mpepBaHHBIA TOJOBOW akT
(16.3%); OK (4.7%); BHyTpUMAarO4yHbIE CHHpaH
(1.2%). TocTkonTanbHONW KOHTpaLeNnuued (IKCTpeH-
HOW KOHTpaleniuei) noiap3oanuck 15.4%. Dtu mpe-
napatsl ([ToctuHOp, Dckaren) MCHOIb30BAIM TOJIBKO
onuax sl 10.8% neBymek, 6omnee 1 pasa — 5.9%; He
noap3oBannch 83.3%. BrBoapl: 1. MexanuuecKkui
CTII0CO0 KOHTpaNenuy (TIpe3epBaTUBH) MPEICKa3yeMo
3aHMMAIOT NIEPBOE MECTO IO TOMYJIIPHOCTH CPEAN Me-
TOJOB MpeAoXpaHeHus ot 6epemeHHocTH. 2. [Touru mo-
JIOBUHA CTYAEHTOK HCIOJIb3YyeT HECHAAEKHBIE METOIBI
KOHTpanenuuu (KajJeHIapHbId METOJ W MpepBaHHBIN
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MOJIO0BOM aKT). 3. BOABIIMHCTBO AEBYLIEK HE MOJIB3Y- 12. loctaTouHO JI1 BaM WH(OPMAIIHH 110 IPUMeE-
I0TCS TIOCTKOWTANIBHOI KOHTpanenuueil. 4. Unciio ge-  HEHUIO Pa3MYHBIX KOHTPAIENTHYECKUX CPEACTB B
BYIIIEK, MCIIONB3YIOMNX Hambonee Han&xkued metoq CMU?

KOHTpauemnm — komouaupoBanaeie OK mai. 5. Iexe- c) Ha
Co00pa3HBI Mephl HAIPaBJIECHHbIC Ha TIOBBIIICHHE HH- d) Her
(hOpMHUPOBAHHOCTH CTYJICHTOK O HAIEKHBIX METOHAX 13. Kakne nCTOYHNKH HHPOPMALINU O KOHTpAIeTI-
KOHTPAIICIIIINH, YTO MO3BOJHUT HOBBICUTh YPOBEHb Pe-  THUECKUX CPEACTBAX BBl CUNTAETET HanOoOJiee ONTH-
MPOJYKTUBHOTO 37I0POBbS. MaJIbHBIMH?

Ompoc h) Becena Bpaua

1.Bam Bozpact? i) Uudopmanus papmarenta

d) 17-20 j) CneumansHas nuTepatypa

e) 21-23 k) Cpencrsa maccoBoit uabpopManuu

f) 23 u BbIIE ) Wurepuer

2. Kakoe o6pa3oBanue nomydaere? m) JIpy3bs U 3HAKOMBIE

d) Beicuiee MeOUIIMHCKOE n) Hpyrue ( kakue?) ...

e) Beicmee 14.Kakue KOHTpaeNTHIECKUE CPEICTBA BBl CUH-

f) Cpennee criennanbpHOE Taete Hanbosee BaKHBIMA?

3. Kypure nu BbI1? h) ®opma BeITyCcKa U yIIaKoBKa

c) Ha i) Cnocob nmpumeHeHus

d) mer j) IIpocrora HCTIONB30BAHUAY

4. Ecnu a, TO CKOJIBKO CUrapeT B JIeHb? k) TloGouHble AEHCTBHS M IPOTUBOMOKA3AHHS

5. CKOJIBKO JIeT BBI KypuTe? 1) Vcnosust npumenenus ( Heobxommuma Bpaueo-

Hasl MOMOIb HWJIM MOYXHO HCIIOJB30BaTh CaMOCTOS-

6. XKuBere 1111 BBI TOJIOBOM )KU3HBIO? TEJIBHO)

c) Ja m) Ilena

d) Her n) BeIcoKast HAAEKHOCTh

7. [Inanupyerte 11 UMETh ACTEW B AaJIbHEHIIEM? 115. Ionp30Banuch JU BBl 3KCTPEHHOM KOHTpa-

d) Ma Lenmmei?

e) Her ¢) [a, kak yacto ( OZHOKpPATHO, IOCTOSIHHO)

f) He onpenenunach d) Her

8. Ilomp30Banych TU BBl KOT/Ia-THMOO0 apaJIbHBIMHU 16. Kak 4acTo BbI MOJIB30BATUCEH STUMH Mpemnapa-
KOHTpauenTHBaMHu ? Tamu?

c) Ha d) OpgnoxpaTHO

d) Her e) boree 1 paza

9. C xakoro Bo3pacra Bbl IpUOErH K KOHTpaLen- f) He mone3oBanack
uuu? 17. Kak Bbl y3HallM O MOCTKOETaIbHOU KOHTpa-

c) He ucnons3yro HEenun?

d C... f) U3 unrepuera

10. Kakyne MeTopl KOHTpPALEIIMN Bbl UCIIOIb3Y- g) Cka3zayi 3HaKOMBIC WU JPY3bs
ere? h) TlocoBeroBan Bpau

j) TporuBo3avyarounsie TAOIETKH i) U3 cpenctB MaccoBoii uabopmauu

k) BryTpumartodHbIC CIIUpAITH j) BooO0iie He crplma; 0 TAKOM METO.E

[) BHyTpUMaTOYHBIE TOPMOHAIBHBIE CUCTEMBI ( 18. Bo3Hukana nu ansjepruyeckas peakuus mocie
MHUpPEHa, JIEBOHOBA) npuemMa npenapara?

m) TIpe3epBaTuBHI c) Ha

n) XuMHUECKHE CPEACTBA d) Her

0) buomornueckue Meronpl ( TeMIepaTypHBI, 19. Ecni Bo3HHKaNa aljieprus, TO Ha Kakue Impe-
KaJIeHJapHbIl, IpepBaHHbII TOJIOBOH aKT) napars?

p) TopMoHanbHBIE [UIACTHIPH 20. Ipuxonunocs au BaM, 1ocje NprueMa IocTKa-

q) VHpeKUMM\HMILTAHTBI eTaIbHBIX NPENapaToB MOCEaTh THHEKOoI0Ta ?

r) Jpyrue MeTonst c) MHa

11. Crpanmaere i1 BB THHEKOJIOTUIECKUMU 3200- d) Her
JIeBaHUAMU? 21. Kakue no6ounbie 3¢ (HeKThl BBHI3BIBAIHA Y Bac

k) Her 9KCTPEHHbIE MOCTKACTAbHbIC IpHapaThl?

I) Bocnanenue SHYHUKOB i) He npumensia ux

m) DHIOMETPHO3 J) Annepruueckas peakius ( Buje uero? ) ...

n) Kiucra SMIHUKOB k) Tommrora

0) Buemarounas GepeMEHHOCTH ) Psora

p) IoNMMKKCTO3 IUYHUKOB m) Huapes

gq) Muoma matku n) Cnaboctb

) HapyuieHus MEHCTPYyaabHOTO LUK/IA 0) T'onoBOKpyKEHHE U TOJIOBHBIC 6OIH

S) Becmionue p) Tsuyuue 60a1 BHU3Y )KHBOTA

t) pyrue (Ha3BaHue) ...
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22. Ilepeuncnure npenapaTs! IpUMEHsIEMbIE BAMU
1 4TO TOBJHSIIO Ha BRIOOP ITHX MpenapaToB?
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The article shows that the special theory of relativity (STR) created in the last century was based on postulates
due to the lack of the required experimental information and turned out to be incorrect, as its principle of light
speed non-exceedance was refuted by studies of special processes in linear electric circuits in the 21st century.
Therefore, an alternative version of the STR has been proposed. Its relativistic formulas imply the existence of
numerous mutually invisible parallel universes and antiverses. It is explained how they can be seen. And in these
antiverses are antimatter, as well as anti-space and anti-time.

Keywords: Imaginary numbers, Special theory of relativity, Invisible universes, Multiverse, Hyperverse, An-

timatter, Anti-space, Anti-time

1. Introduction

In 1826, when Georg Simon Ohm discovered the
law named after him, the science of physics did not yet
exist. There was a natural philosophy. Alexander
Grigorievich Stoletov wrote in this regard: “...physics
especially tempted natural philosophers. What a favor-
able theme were electrical phenomena for the most ri-
otous imaginations... Attractive and vague deductions
were in the foreground: hard work of experimenter and
exact mathematical analysis were not honored; they
seemed superfluous and harmful in the study of na-
ture...”. And in 1828, Ohm was fired by personal order
of Minister of Education for publishing his physics dis-
coveries. The senior official believed that the use of
mathematics in physics was unacceptable.

In 1897, Charles Proteus Steinmetz proposed his
interpretation of Ohm’s law in respect to linear AC cir-
cuits [1]. Now it is daily used by millions of engineers
in their practice. Moreover, in addition to its direct pur-
pose of calculating electrical circuits it also proved
physical reality of imaginary numbers in the simplest
and most convincing way, and thereby refuted gener-
ally accepted version of the special theory of relativity
(STR).

However, the STR had to be first created and then
refuted. And such a version of the STR was created by
efforts of Joseph Larmor [2], Nobel laureate Hendrik
Antoon Lorentz [3], Jules Henri Poincaré [4] and Nobel
laureate Albert Einstein [5] in the 20th century. Due to
the lack of experimental data required for its creation,
that were obtained only in the 21st century, it was cre-
ated using the postulates, i.e. assumptions from which
the principle of light speed non-exceedance turned out
to be incorrect.

But that’s not a big deal. Ultimately, all scientific
theories are created as a result of identifying and cor-
recting the errors of previously created theories. And

then, sooner or later, they are inevitably refuted by sub-
sequent newer theories. Otherwise, science would not
have developed. Therefore, this article further proposes
a corrected version of the STR.

2. Refutation of the principle of light speed non-
exceedance

Since the principle of light speed non-exceedance
in the generally accepted version of the STR, set forth
in all university and school textbooks of physics, has
still been believed to be true, it will be necessary to ex-
plain why this is not so and why this principle, which is
just a postulate, since it has never been proven by any-
one, turned out to be in demand.

That is because the relativistic formulas obtained
in the generally accepted version of the STR couldn’t
be explained by its creators. For example, the relativ-
istic mass M | apparently, takes imaginary values at
hyper-light speeds, when V > C, in the Lorentz-Ein-

stein formula
My O
MEA%

where My is the rest mass of a moving physical

ms=

body (e.g. elementary particle);

M s the relativistic mass of a moving physical
body;

V is the velocity of a physical body;

C is the speed of light.

However, the authors of the STR did not know
how to explain such a result. As well as no one could
explain physical meaning of imaginary numbers 400
years before them. Admittedly, today no one can do it
so far. Indeed, everyone knows what 2 kg is, but, no

one knows what 21 kg is, where i =~+/—1 .

! This is an extended version of the article “Antonov A.A. 2021 Antimatter, anti-space, anti-time. Journal of Modern Physics.

12(5). 646-660".
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Figure 1. Graphs of functions (1) and (2)

Even if the relativistic mass m at hyper-light
speeds, when V > C, in function (1) corresponded to
real numbers, then its graph would still be inexplicable
in this velocity range (see Figurela), since it corre-
sponds to a physically unstable process that cannot ex-
ist in nature. Consequently, formula (1) is incorrect and
that is why it could not be explained.

After all, physical reality of imaginary numbers
has been proven and explained in publications [6] -
[21]. In order not to repeat these proofs, we only note
that it follows from them that if the principle of light
speed non-exceedance were true:

» no shock oscillations such as tsunami, Indian
summer, noise of bells, piano music could exist in na-
ture, and even a kid’s swing couldn’t swing after being
pushed by parents;

+ there could be no resonance in electric circuits,
as well as no electric filters could exist; and thus, there
would be neither television, nor telecommunication,
nor radiolocation, nor many other things without which
modern life would be unthinkable;

* even Ohm’s law in Steinmetz’s interpretation
would not exist.

7

Since, in accordance with Ohm’s law in
Steinmetz’s interpretation, inductive and capacitive re-
actances the values of which are imaginary numbers,
are measured by the devices available in each radio en-
gineering laboratory, this unambiguously proves their
physical reality. After all, it is exactly the ability to reg-
ister with devices X-ray, radioactive, ultraviolet and in-
frared radiation, infra and ultrasound, magnetic field,
atoms and subatomic particles, as well as many other
physical entities that are not registered by the human
senses, proves their physical reality. Why, then, a sim-
ple and cheap experiment using an ordinary tester (see
Figure 2), in physics is less convincing in solving the
problem of proving physical reality of imaginary num-
bers than the unique expensive OPERA and ICARUS
experiments at the Large Hadron Collider?

In fact, since mathematics is the unique universal
language of all exact sciences, the correct mathematical
interpretation of, let’s say, radio engineering and any
other experiment is indisputably convincing for all
other exact sciences. After all, the Nature is unique, and
only people, solely because of their barrenness of intel-
lect, invented many sciences to describe it.

Figure 2. And this is all that is needed instead of the Large Hadron Collider for the experimental proof of the
physical reality of imaginary numbers.
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Due to experimental proof of the principle of
physical reality of imaginary numbers in the STR, the
principle of light speed non-exceedance is no longer re-
quired and there is a need for corrected relativistic for-
mulas that allow explaining STR at speeds V> C .

3. Relativistic formulas of the corrected version
of the STR

How can corrected relativistic formulas be ob-
tained? Different approaches can, actually, be proposed
to solve this issue. And one can reason as follows [22].
The graph of the corrected Lorentz-Einstein function in
the range of velocities , must in some respect be similar
to the graph of this function in the range of velocities .
For example, as in Figure 1b. A simple and understand-
able analytical description can be offered for such a
graph

oM@ m@
ot e

where (= I_V o is the ‘floor’ function of argu-

ment % in discreet mathematics (see Figure 3a);

w=V—(c is the local velocity (see Figure 3b),

the meaning of which will be explained below.
Other relativistic formulas can be corrected in a
similar manner.

4. Explanation of relativistic formulas of the cor-
rected version of the STR

A simple explanation can be proposed for the sim-
ple formula (2). The quantity q=0 obviously corre-
sponds to our visible universe, which is assumed to be

the one and the only in the existing version of the STR.
However, this version turned out to be incorrect, as its

principle of light speed non-exceedance had been re-
futed.
Therefore, the quantity g =1 corresponds to an-

other really existing universe, for which v=w+1c
follows from w=v —1c, i.e.weget c <v < 2¢ for
0 < w < c. In other words, another adjacent universe
is beyond the event horizon and therefore is invisible to
us. Therefore, let it for definiteness be called a tachyon
universe, like subatomic particles possessing superlu-

minal speed. Herewith, we get M = moi for a tachyon
universe from the formula (2).

By a similar argument let our visible universe be
called a tardyon universe. For our tardyon universe

m=my.

Subsequently, the quantity =2 corresponds to
one more really existing universe, for which
v=w+ 2c follows from w=v—2c, i.e. we get
2c <v < 3c for 0 < w < c. Consequently, this one
more universe is also beyond the event horizon and

therefore is also invisible to us. It is also invisible to the
adjacent universe that is closer to us. Herewith, we get

M = —Mj for this universe from the formula (2). That
is, this universe can be called an antiverse in relation to
our universe.

The quantity g=3 corresponds to one more re-
ally existing universe, for which v = w+ 3c follows
from w=v—-3c, ie. we get 3c<v<4c for
0 < w< c. Consequently, this universe is also be-
yond the event horizon and therefore is also invisible to
us and to other universes. We get M = —im0 for this

universe from the formula (2). And therefore let it be
called a tachyon antiverse. Etc.

\q
|

w

a

b

Figure 3. Graphs of functions q(v) and w(v)

Hence, it turns out that we live in the Multiverse
containing a plenty of mutually invisible universes, ra-
ther than in a unique visible universe as asserted in the
generally accepted version of the STR. Let this Multi-
verse be called a hidden Multiverse [23] - [27].

5. Dark matter, dark energy, dark space

Many interesting hypotheses of the Multiverse
have been proposed by now [28] - [35]. However, they
all are unverifiable, i.e. their truth or falsity can be
proven experimentally neither now nor in the distant
future. Therefore, they are of limited interest. Another
drawback is the fact that they do not anyhow explain

extremely incomprehensible phenomena of dark matter
and dark energy [36] - [48].

Such extreme incomprehensibility refers also to
the hypothesis of the visible Monoverse in the generally
accepted version of the STR, about which Albert Ein-
stein spoke very clearly: “Insanity: doing the same
thing over and over again and expecting different re-
sults”

However, the phenomena of dark matter and dark
energy can be quite explicable within the framework of
the hypothesis of the hidden Multiverse. Besides the
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phenomenon of dark space can also be discovered and
explained:

» invisibility of dark matter and dark energy is
explained by the fact that they are actually neither mat-
ter, nor energy, nor any other material physical sub-
stance, but only images (though not optical and still less
electromagnetic, but gravitational), a sort of a shadow;

» impossibility of detecting any of the chemical
elements known to us in the composition of dark matter
and dark energy is also explained by the absence of any
material content in them, since they are just images;

+ atthe same time the phenomenon of dark mat-
ter is evoked by invisible parallel? universes of the hid-
den Multiverse adjacent to our visible universe;

» the phenomenon of dark energy is evoked by
other universes except for our visible universe and in-
visible parallel universes of the hidden Multiverse ad-
jacent to it;

+ in addition, the phenomenon of dark space is
similarly evoked by invisible universes outside the hid-
den Multiverse;

« universes located in and beyond the hidden
Multiverse together form the Hyperverse.

6. Analysis of WMAP and Planck spacecraft
data

However Albert Einstein did not exclude such cor-
rection of the STR in future. He wrote: “No single idea,
which I would be sure that it will stand the test of time”.
And he was absolutely right. After all, if this were not
so, then the development of science would be impossi-
ble.

An example of the structure of such a hypothetical
hidden Multiverse is shown in Figure 4. As can be seen,
the universes drifting in the extra spatial dimension are
interconnected through portals

Figure 4. The screw structure of the hidden Multiverse corresponding to the formula (2), which illustrates the
existence of other Multiverse beyond its borders

2 Since, despite their infinity, these universes do not intersect
anywhere
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[49], [50] indicated by single two-sided arrows.
The portals arise due to shallow mutual local penetra-
tion of the universes into each other. Moreover, the end
universes in such a helical structure, evoking the phe-
nomena of dark matter and dark energy, are connected
with the universes of dark space.

In order not to repeat the mistake of Albert Ein-
stein due to erroneous assumptions, it is useful to check
these results for compliance with the data obtained in
the 21st century by the WMAP [51] and Planck [52]
spacecraft. According to the WMAP data, the entire
universe (in fact, the entire hidden Multiverse, as sug-
gested in the article) is 4.6% of baryonic matter, 22.4%
of dark matter and 73.0% of dark energy. According to
more recent Planck data, the entire universe (in fact, the
entire hidden Multiverse) is 4.9% of baryonic matter,
26.8% of dark matter and 68.3% of dark energy.

Based on these data, it is conceivable that mass-
energy of parallel universes of the hidden Multiverse
has largely averaged over billions of years of existence
as a result of the mutual exchange of their micro- and
mini-content through the portals (even if for some rea-
son their mass-energy in different universes turned out
to be different immediately after the Big Bang) and it is
equal to the mass-energy of our visible universe, with
precise accuracy.

Thus:

* according to Planck data, the hidden Multiverse
contains 100%/4.9%=20.4 parallel universes (accord-
ing to WMAP data 100%/4.6%=21.8 parallel uni-
verses), i.e. probably 20 ... 22 parallel universes;

» according to Planck data, the hidden Multi-
verse contains 26.8%/4.9=5.5 parallel universes (ac-
cording to WMAP data 22.4%/4.6%=4.9 parallel uni-
verses), evoking the phenomenon of dark space, i.e.
probably 5 ... 6 parallel universes;

» according to Planck data, the hidden Multi-
verse includes 68.3%/4.9=13.9 parallel universes (ac-

cording to WMAP data 73.0%/4.6%=15.9 parallel uni-
verses), evoking the phenomenon of dark energy, i.e.
probably 14 ... 16 parallel universes.

However, these results do not correspond to the
structure of the hidden Multiverse shown in Figure 4,
since our visible universe should have not two, but
5...6 adjacent invisible universes.

Admittedly, each tardyon universe in Figure 4 is
adjacent to one tachyon universe and one tachyon anti-
verse. And according to the above mathematical analy-
sis of the data obtained by the WMAP and Planck
spacecraft, each tardyon universe should have three
tachyon universes and antiverses. Therefore, the as-
sumption that the structure of the hidden Multiverse is
described by complex numbers and has one extra spa-
tial dimension turned out to be incorrect. In fact, the
hidden Multiverse has three extra dimensions and is de-
scribed by hyper-complex numbers

fors(X,Y,2) +11q+i,r +i35 [53], where the func-
tion fq‘r’s(X, Y, Z) describes distribution of material

content of the corresponding parallel universe with co-
ordinates in coordinates X,Y,Z, and the imaginary

units il, i2, i3 are connected by the following relations

iZ=iZ=i=1 3)
iyiy =lplgly = lghi, =—1 (4

gl = lhiig =lgiyl; =1 ©)

Lisa Randall wrote in this regard: “We can be liv-

ing in a three-dimensional space sinkhole in a higher-
dimensional universe”. And she was right.

7. Correction of relativistic formulas of the cor-
rected version of the STR

Repeatedly corrected relativistic Lorentz-Einstein
formula will be written as follows
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Figure 5. The structure of the hidden Multiverse corresponding to the formulas (6), (7) and (8)

m = my (i) (ip)" (i5)° _ my (i) (ip)" (i3)° (6)
-1 -@+r+s)f  [1-(W))?
where W=V — (q +r+ S)C is the local velocity

for the corresponding universe, which can take values

only inthe range 0 <W<cC.
Other relativistic formulas can be corrected in a
similar manner [54] - [57]

A= a1y (i)' (i3 ) 1= [V ~(a+r+3)]? =
= Aty (i1 )" (i)' (i3 )* 1= (W,)?
| =1o(i1 ) (i) (i3 )* 1= [ ~(a+r+5)]? = o

= Io(i1)(iz )" (i3 )* 1~ (W, )?

The structure of the hidden Multiverse corre-
sponding to the formulas (6), (7), and (8) can be as
shown in Figure 5. As can be seen, its quaternionics
[58], [59] structure differ from the one shown in Figure

4 in that it contains three tachyon universes 11,1, ,i3

Y]

)

and three tachyon antiverses i1, 15,15, which provides

three required extra dimensions. Thus, the six-dimen-
sional space of the hidden Multiverse (see Figure 5) has
three extra dimensions (,r,s , where parallel uni-

verses are located, and three dimensions X, Y,Z, where

material content of each of these universes is located.
Moreover, the structure of the hidden Multiverse corre-
sponding to the formulas (6), (7) and (8) differs from
the one shown in Figure 4 by the fact that it contains
unidirectional portals corresponding to the formulas (4)
and (5) in addition to bidirectional portals correspond-
ing to the formula (3).

8. Antipodes in space

The 20th century turned out to be rich in outstand-
ing physical discoveries, such as special and general
theory of relativity, quantum mechanics, radio electron-
ics, radioactivity, X-ray, dark matter, dark energy, etc.
And if radioactivity and X-ray were almost immedi-
ately explained and used, dark matter and dark energy
have remained unexplained to this day.

Antimatter [42], [60], [61] is another no less in-
comprehensible astrophysical object than dark matter
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and dark energy. It is now generally accepted that the
Big Bang produced not only matter, but also antimatter.
Moreover, they were generated in equal quantities.
However, no antimatter has been found in any noticea-
ble quantities in our visible universe. It was obtained
only in the form of subatomic antiparticles and some
antiatoms, and also was found in some natural phenom-

ena in negligible quantity for a very short time3. Syn-
thesis of such antimatter was extremely expensive.
Thus, one gram of anti-hydrogen would cost $ 662.5
trillion.

So, where can antimatter in the form of antiverses
be found? And does it at all exist anywhere in this
form? It cannot apparently be in our visible universe,
since otherwise it

-At , antitime 0 time +At

<€ | >

a
VA VA
antispace 0 space
! >
X b / X
Y Y

Figure 6. Geometric interpretation of the concepts “anti-time” and “anti-space”

would annihilate with matter and the universe
would be destroyed. By the way, this fact is another ref-
utation of the generally accepted version of the STR.
Hence, it can be found only in another universe. And
the hidden Multiverse, unlike other hypothetical Multi-
verse, is quite suitable for this role, since it has anti-
verses. Moreover, tardyon and tachyon universes and
antiverses alternate in the hidden Multiverse in such a
way that they assuredly prevent their mutual annihila-
tion. Thus, the hypothesis of the hidden Multiverse
completely solves the problem of the existence of anti-
matter.

But the most interesting thing is that, just as for-
mula (6) implies the existence of antimatter in anti-
verses, from formulas (7) and (8) it follows that anti-
space and anti-time exist in the same antiverses. In the
same way as in the antipodes on Earth, the directions of
gravity are opposite to each other. Moreover, people
would find nothing unusual in these antiverses (as an-
tipodes on Earth), if they got there, since there operate
the same physical, chemical and other laws of nature as
in our visible universe.

Figure 6 shows a fairly obvious geometric inter-
pretation of these new concepts. As can be seen, time
and anti-time differ by the sign of the value appearing
in formula (7), and space and anti-space differ by the

3 For example, in 1995, CERN achieved a sensational success
at that time, having received nine antihydrogen atoms, which
lasted 40 billionths of a second.

sign of the value appearing in formula (8). Time and
anti-time, in addition, can differ in their different dis-
tance on the time axis from the common origin, which
depends on the time of occurrence of the corresponding
universes and antiverse. Figure 6, for example, depicts
a situation in which the universe and the antiverse arose
simultaneously.

9. How to see invisible universes

Thus, the hidden Multiverse is quite unusual in
many respects. This arouses some mistrust. Does it ex-
ist at all? Nature can give an unequivocal and convinc-
ing answer to this question only if its invisible universes
are seen. And they can be seen as follows [62], [63].

Since the sky maps of invisible parallel universes
are supposedly extremely different, their constellations
can be confidently distinguished from those observed
in the starry sky by observatories on Earth. Moving
along the Earth portals between our visible universe
and adjacent invisible universes, one can observe as the
star map of one universe is gradually replaced by the
star map of the adjacent universe. Therefore, all it takes
to make sure of existence of invisible universes is to
register differences between the constellations in the
starry sky in the portals from the constellations
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Main astronomical observatory of the National academy of science of Ukraine located in the anomalous zone

Observatory outside
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anomalous zone

Figure 8. Scheme of an experiment to detect invisible universes by identifying differences as a result of compar-
ing the constellations of the starry sky in anomalous zones and outside anomalous zones
observed in the starry sky outside the portals.

What needs to be done to carry out such an exper-
iment is to find a portal and perform the astronomical
observation therein. And although it is clear that en-
trances to portals are located, at least, n some anoma-
lous zones, which are quite numerous on Earth, no one
has yet been engaged in the study of portals directly in
portals, since no one has needed it. And besides, it is
unsafe, since portals are a sort of invisible labyrinths.
Therefore, one can get lost there without an appropriate
portal orientation device (similar to marine compass).
Such a danger can be minimized, if such observations
are carried out at the very entrance to the portal, in the
anomalous zone. It is conceivable that some astronom-
ical observatories are already in the anomalous zones,
without knowing it. As, for example, the Main Astro-
nomical Observatory of the National Academy of Sci-
ences of Ukraine, which is located in the Holosiivskyi
forest, just 12 km from Kiev, the capital of Ukraine (see
Figure 7).

Therefore, an experiment in detecting invisible
universes turns out to be very simple and inexpensive
in this case. It consists in comparing computer images
of the same area of the starry sky provided by several
observatories located close to each other, at least one of

which being located in the anomalous zone (see Figure
8); and in revealing differences in the relative position
of the stars depicted in these images. If such an experi-
ment is successful, its significance for human civiliza-
tion will significantly exceed the significance of the
discovery of America by Columbus.

10. Conclusions

The answer given in the article to one of the ques-
tions from the list of unsolved issues of modern physics
‘where is antimatter?’ turned out to be simple and quite
logical: it is in the antiverses. At the same time, it has
been explained that there are many pairs of universes-
antiverses in nature. And therefore there are many anti-
matters. Moreover, it has been explained that, in addi-
tion to antimatter, there is anti-time and anti-space in
the antiverses. And there are also many of them.

The concept of anti-time allowed us to answer an-
other question from the list of unsolved problems of
modern physics ‘why does time have a direction?’ It
turned out that the ‘arrow of time’ concept is incorrect,
i.e. contrary to popular belief, time can be not only pos-
itive, but also negative. This is how it happens in the
cosmic antipodes - universes and anti-universes.
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But in order to answer these questions, we first had
to answer one more question from the same list ‘are
there invisible parallel universes?’. And the article not
only makes it clear that they exist in the Multiverse,
which we have called hidden, but also why they are par-
allel and invisible. It also clarifies how and where on
Earth invisible universes can be seen.

But the answer to the third question was obtained
in the process of answering two more questions from
the list of unsolved issues of modern physics ‘are there
extra dimensions?’ and ‘what is dark matter and dark
energy?’. Due to mathematical analysis of the data ob-
tained by the WMAP and Planck spacecraft it has been
concluded that our hidden Multiverse has a quaternion
structure in six-dimensional space. And the phenome-
non of dark matter and dark space is explained by the
existence in our visible universe of a gravitational wave
background generated by the rest of the invisible uni-
verses of the hidden Multiverse.

All these answers to the questions from the list of
unsolved issues of modern physics became possible af-
ter receiving an answer to one more question, although
from the list of unsolved issues of modern mathematics,
‘can imaginary numbers be physically real?” An affirm-
ative answer has been obtained as a result of theoretical
and experimental studies of special processes in linear
electric circuits, which made it possible to prove the
general scientific principle of physical reality of imag-
inary numbers that, in its turn, refuted the principle of
light speed non-exceedance in the STR. And this ena-
bled us to assert that the relativistic formulas obtained
in the generally accepted version of the STR are incor-
rect; they have been incorrectly explained and entailed
wrong conclusions. Therefore, attempts to solve the
above-mentioned and other physical issues within the
framework of this theory were certainly destined for
failure.

Thus, it is logical to conclude that the version of
the STR presented in textbooks is outdated, since it
does not correspond to the experimental data obtained
in the 21st century, and therefore it hinders the devel-
opment of modern physics.
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This article describes the recombination processes in silicon-based solar cells. Both the results obtained are

given and theoretically analyzed.
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The demand for solar cells is growing day by day
[1]. The industry mainly produces silicon-based solar
cells. This is because the cost of solar cells made of sil-
icon is cheaper than the rest [2]. Every country has a
different climate. Solar elements made of silicon are
also sensitive to external influences. Climate change is
affecting the photoelectric properties of silicon-based
solar cells (SBSC) [3]. In our research, we studied the
effect of temperature on the properties of silicon and
SBSC. The conductivity of silicon is directly propor-
tional to the temperature. That is, the higher the tem-
perature, the higher the concentration of charge carriers
[4]. This results in a narrowing of the width of the sili-
con restricted zone. As the zone narrows, it begins to
absorb more spectral light. Hence, the efficiency of
SBSC should increase. But there are also negative ef-
fects of temperature [5]. That is, the concentration of
phonons in silicon increases with increasing tempera-
ture. This reduces the mobility of the charge carriers in

silicon. This suggests that the efficiency of SBSC in-
creases to a certain value, not continuously, with in-
creasing temperature, and then decreases. The value of
the temperature at which SBSC has the maximum effi-
ciency is called the nominal operating temperature
(NIT). Silicon-based solar cells typically have a NOCT
value of 35 ° C.

Recombination of SRH depends on the defects,
and the process of its formation is as follows. The elec-
tron in the conduction band first descends to a defective
surface, then emits a phonon again, enters the valence
band, and joins the cavity [6].
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Each recombination process determines the life-

times of electrons and cavities. That is, the less recom-
bination, the longer the lifespan [7].
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Graph 1. Dependence of the SRH lifetime concentration of electrons in silicon-based solar cells on the input
concentration

Another type of recombination is surface recom-
bination, which occurs mainly on the surface of the so-
lar cell. To get rid of this, the surface of the solar cells

is passivated [8].
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The rate of recombination depends on the concen-
tration of impurities on the surface and is expressed as
follows.
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Figure 2. Temperature dependence of the lifetime of electrons in silicon-based solar cells

Nowadays, technology is evolving, which makes

it easier for us to perform calculations. We also devel-
oped a program called “Suntulip-2 for silicon solar
cell” to perform the above theoretical calculations in C
# 6.0 programming language. All of the above values

are obtained in this program. In short, in order to pro-
long the life of solar cells, we must first reduce the
amount of recombination.
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In this paper, the effect of temperature and input concentration on the lifetimes of electrons and cavities in

silicon-based solar cells is theoretically analyzed.
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Solar elements are now becoming the main source
of energy. Because the world is running out of non-re-
newable energy sources [1]. The best solution for the
economy at this time is, of course, renewable energy
sources. There are many types of solar cells. The cheap-
est of these are silicon-based solar cells. Silicon is one
of the most common elements in the world [2]. In order
to increase the efficiency of a solar cell, we must first
know more about its internal properties. For example,
when electrons and cavities age, what is the efficiency
of solar cells? Of course, if you have a long life. No
feature is self-explanatory. They, in turn, are inextrica-
bly linked to many processes [3].

The lifetime is the time between particle genera-
tion and recombination. So to know more about life ex-
pectancy, we need to know more about recombination
and generation [4].

Generation is the process of forming electrons and
cavities. There are many types of generations. Ava-
lanche, thermogeneration and photogeneration [5].

Photogeneration is the process of generating light.
Its mechanism is based on the photo effect. But the
photo effect is also divided into two. Internal and exter-
nal photo effect [6]. An event in the solar system can be
called an internal photo effect. It is called the photovol-
taic effect by another name. Photogeneration in solar
cells depends on the wavelength of light and the thick-
ness of the solar cell, as well as the surface area of the
solar cell [7].
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Recombination is the reunification of electrons
and cavities. There are three main types of recombina-
tion. SRH, Auger, Radiation and surface recombination
[8].

In silicon-based solar cells, the main part of re-
combination consists of SRH, Auger and surface re-
combination. This is because radiative recombination

occurs only in solar cells made of substances with a
properly restricted zone. An example of this is GaAs.
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Graph 1. Temperature dependence of the lifetime of an electron in a silicon-based solar cell

Auger recombination is strongly related to the
concentration of the input, and the mechanism of its
formation is as follows. The pair of electrons descend

from the conduction band to the valence band, and one
of them absorbs the energy and returns to the conduc-
tion band [1].
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Train traffic control systems are a complex of technical and technological systems, the most important place
in which is occupied by systems for ensuring the safety of the transportation process. These include systems for
electrical and dispatch interlocking, automatic blocking and locomotive signaling. Significant advances in the de-
velopment and implementation of microprocessor technology have created the necessary conditions for the design
of train control systems with high safety, reliability, economy and technological efficiency. A significant reserve
for increasing the efficiency of railway transport is the automation of the train traffic control process based on the
use of modern interval control systems with expanded functionality [1, 3].
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Introduction

On sections of the railway of the Republic of Uz-
bekistan, equipped with automatic blocking devices
with a length of 950 km. mainly uses a four-wire direc-
tion change circuit [6]. At the same time, a morally and
technically outdated four-wire relay circuit for chang-
ing direction is used, which has aware of about 70%.
The road has taken a course towards the modernization
of automation and telemechanic systems and begins to
introduce information and microprocessor technologies
in transport [3]. The purpose of this research work is to
study the existing four-wire circuit for changing the di-
rection of train movement and, on its basis, the devel-
opment of a visual model on a microprocessor base that
simulates the operation of the circuit [4].

With a single-track automatic blocking, it is re-
quired to change the direction of movement of trains
along the section in order to exclude the possibility of
departure of oncoming trains [7]. To date, to change the
direction of movement, a scheme is used, with the help
of which two stations and the adjacent section are con-
nected in such a way that the traffic lights in the estab-
lished direction are turned on, and in the unsettled di-
rection they are turned off; one of the stations is in the
"Departing" position, and the other is in the "Receive"
position. The opening of the exit traffic light for the
train departure is possible only at the "Departure” sta-
tion, at the "Reception” station the output traffic lights
are turned off, and their opening is excluded [1]

Main part

The existing scheme involves the use of various
electromagnetic relays and other bulky structures,

which, in turn, contributes to an increase in the cost of
maintaining the system and for power supply. The pro-
posed design is distinguished by the absence of electro-
magnetic relays and other electromechanical devices at
the signal points of the haul, with the exception of travel
relays that control the state of the block sections of the
haul [7]. The built-in programmed microcontroller, in
turn, programmatically checks a certain state of the path
relay and, on this basis, implements all other dependen-
cies [3].

There are two modes of changing the direction of
movement - normal and auxiliary. The normal mode is
applied only when the haul is free, the auxiliary mode
is used if the haul is free, but the rail circuit of one of
the block sections is faulty, which gives a false occupa-
tion of the haul. At this stage of the research work, the
visual model provides for the implementation of the
change of direction only in a normal mode. In the fu-
ture, the implementation of the auxiliary regime is en-
visaged.

Before changing the direction of movement in nor-
mal mode, the person on duty should make sure that the
line is free when the indicator light on the board is lit.
When the control lamp lights up, it means that: all block
sections of the stretch are free; weekend traffic lights at
the Departure station are closed; there is no train sent
by the wand key; no shunting movements are per-
formed with access to the track. In normal mode, the
duty officer at the "Reception” station changes the di-
rection of movement. To do this, he presses a special
button for changing the direction of the ChSN (NSN).
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Fig. 1. Functional diagram of the visual model

The developed visual model checks only three
conditions necessary for the change of direction: the
freedom of all block sections of the stretch; prohibiting
indication at the exit traffic lights of the Departure sta-
tion; the absence of a train sent by the wand key. Figure
1 shows a functional diagram of a visual model.

Result

All the conditions and dependencies of the above
presented functional diagram of the visual model are
carried out programmatically, using code combinations
recorded on the microcontroller of the PIC family,
while in a relay-contact system, these dependencies are
carried out using electromagnetic relays. This scheme
assumes the use of two PIC16f877a microcontrollers at
two adjacent stations, respectively. During operation,
the microcontroller cyclically requests the state of all
monitored objects. The microcontroller controls the
corresponding indicators on the simulated board of the

R

station attendant in accordance with the received code
combination.

The PIC16F87X is an 8-bit RISC microcontroller
manufactured by Microchip Technology. This family
of microcontrollers is characterized by low cost, low
power consumption and high speed. Microcontrollers
have built-in program EEPROM, data RAM, a wide
range of supply voltages from 2.0 V to 5.5 V and are
available in 40-pin packages [2]. For security applica-
tions, each PIC has a privacy bit that can be pro-
grammed to prohibit reading of the program code and
data ROM. When programming, the program code is
first written, checked for correctness, and then the se-
curity bit is set.

One such development for road sections is the
four-wire direction change circuit shown in Figure 2.

Before the design stage of the proposed model, a
schematic model was developed in the Proteus 8 Pro-
fessional debugging environment.
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Fig. 2. Schematic diagram of direction change
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The proposed scheme for changing direction on
the microcontroller provides for a reduction in power
consumption by 60%, costs for materials and spare
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parts by 90%, and a decrease in labor costs for mainte-
nance on average by 48%.

Fig. 3. VSM Studio Code Editing Window
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TESTING I-V CHARACTERISTICS OF SILICON SOLAR PANELS UNDER SUNLIGHT
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This article describes the collection of solar panels and some of the problems in this process. In addition, the
volt-ampere characteristic of a silicon-based solar cell measured in natural light is given.
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The 0.6V voltage and 2A current generated by the
solar cells are not sufficient for consumption. In addi-
tion, solar cells cannot be used outdoors [1]. Because it
is mechanically very delicate. It is assembled in the
form of solar panels to protect the solar cells from ex-
ternal influences and increase their total current and
voltage [2].

In solar panels, the solar elements are connected in
parallel and in series. Cu metal tapes are widely used to
connect them together. There are basically two sizes

[3]. Metal tapes with a width of 1.6-2 mm and a thick-
ness of 0.12-0.2 mm are used to connect the first two
solar cells, and the second is used with metal strips with
a width of 5-6 mm and a thickness of 0.2-0.3 mm to
connect each row of solar cells together [4]. Metal tapes
are not only made of Cu, their surface is coated with
Sn96.5 / Ag3 / Cu0.5 alloy salts to improve its chemi-
cal, mechanical and thermal properties [5].

When the solar cells are connected in parallel,
their voltage does not change but the currents are added
(Figure 1).
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Figure 1. Parallel connection of solar elements

When the solar cells are connected in series, the current does not change, and the voltage is the sum of the

voltages of each solar cell (Figure 2).
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Figure 2. Connecting solar elements in series

Modern solar panels consist of 36, 48, 60 or 72 so-
lar elements.

The next step is to encapsulate the solar elements
connected to each other [6]. EVA (Ethylene Vinyl Ac-
etate) is used for encapsulation. The solar cell is sand-
wiched between two EVA films. And the pressure in
the vacuum through the lamination device was lami-
nated at ostdia 1500C [7]. The only disadvantage of
EVA film is that it is flexible, so it is necessary to cover
it with an additional layer on top and bottom. EVA film
protects solar cells from moisture, dust and vibration. It
also ensures that the electrical circuit made of solar
cells is not damaged. The EVA layer is an optically
very transparent material. It transmits light very well
[8].

The back of the solar panel is covered with an ad-
ditional layer of PVF (polyvinylfluoride).

The front of the solar panels is covered with heated
glass in addition to the EVA layer. Heated glass is 6

times more resistant to mechanical stress than ordinary
glass. Its surface is embossed. This is because the light
falling on its surface reaches the sun's element perpen-
dicular to it.

The edges of the solar panel are mainly framed us-
ing aluminum profiles. This makes it easy to install and
mount the solar panels.

Experiments try to bring the spectrum of a light
source closer to the spectrum of light coming from the
sun. But the effect of the sun's heat is different from that
of an experimental light source. Therefore, it is im-
portant to study solar panels in natural light in practice.

The photoelectric parameters of a solar panel dif-
fer from the photoelectric parameters of the solar ele-
ments it contains. We measured the volt-ampere char-
acteristics of a single-crystal silicon-based solar panel
with the staff of the Renewable Energy Sources Re-
search Laboratory at Andijan State University (Figure
3). The experiment was conducted on 11.01.2021.
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Figure 3. Volt-ampere characteristics of a single crystal silicon-based solar panel.

In the experiment, the short-circuit current of the
solar panel was 4.5A, the rated ignition voltage was
22.18V, the current at the maximum power point was
4.2A and the voltage was 16.9 V, and the fill factor was
0.71. The experiment was conducted at 13:00. Due to
the fact that the time of the experiment coincided with
the winter, its current was lower. In winter, the intensity
of sunlight in Uzbekistan is low.
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Foam formation is unavoidable part in various technological processes. The extensive formation of foam
might cause serious problems so special additives are used called “defoaming agents” or “defoamers” to subdue

the formation of foam or eliminate the foam formed.

The aim of the present work is to study experimentally the influence of the anti-foam agent SIHA Silicone
SE on the height of the gas-liquid layer, the change of the surface tension and, respectively, the degree of separation
by the rectification of binary mixture methyl alcohol — water in laboratory column with one sieve plate.

As a result from the experimental and calculation procedures carried out, it was found that the presence of
anti-foam agent gives decrease of the foam height 2 — 2.5 times while the values of the local efficiency are by 10%
lower. This certainly confirms the fact that the lower foam height, i.e. the smaller interphase results in lower
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separation efficiency. Besides, it was found that in presence of defoamer, the values of the local efficiency decrease
(from 87,3% to 84,65%) with the increase of the M-index. Thus, it can be assumed that the surface tension does

not exert significant effect on the degree of separation.

Keywords: rectification, surface tension, defoaming agent, local efficiency

Rectification is one of the most widely spread
methods for separation of liquid homogeneous multi-
component mixtures. In broad interpretation, it in-
volves partial evaporation of an individual mixture fol-
lowed by condensation of the vapor obtained, carried
out repeatedly in various types of rectification columns.
A characteristic of the operation of these columns is the
formation of stable foam which might cause ineffective
performance of the column. The control and regulation
of the foam is a key issue for producers in many indus-
tries and this is why special additives called “defoam-
ing agents” or “defoamers” are used to subdue the for-
mation of foam or eliminate the already formed one.
[1,2,3]

By the rectification of some mixtures (e.g. of so
called positive mixtures where, according to Zuiderweg
and Harmens [4], the easily volatile component of the
mixture has lower value of the surface tension com-

pared to the hardly volatile one, i.e. Ao > 0), the
foam height observed is quite high (developed inter-
phase area) and the use of defoamer in the initial mix-
ture affects the separation efficiency.

The aim of the present work was to study the in-
fluence of the defoamer on the height of the gas-liquid
layer, the change of the surface tension and, hence, the
degree of separation by rectification. For this purpose,
experiments were carried out in a laboratory glass col-
umn with one sieve plate with mixture of methyl alco-
hol —water in presence and absence of defoaming agent
at the same concentration of the volatile component in
the initial mixture.

The experimental studies of the model mixture
methyl alcohol — water in preence and absence of
defoamer were carried out in laboratory glass column
with one sieve plate [5]

For these experiments, defoaming agent SIHA Sil-
icone SE was used. This defoamer is a white liquid
emulsion containing poly-dimethylsiloxane (alpha-oc-
tadecyl-omega-hydroxy-polyglycol-ether) with chemi-
cal name: Octadecan-1-ol, ethoxylated. The criterion

for the choice of defoamer was made with respect to
safety (should be non-flammable and should not con-
tain hazardous substances) and taking into account the
action mechanisms of silicon defoamers [6].

On the basis of the experimental data obtained, the
local efficiency was calculated by the formula [7]:

(y -y _1)
E == Y1)
(Y ~yos)

Vn, Yn-1 — average composition of the vapor flows
outgoing and incoming at the n" plate, respectivly

y" - composition of the vapor in equilibrium with
the liquid with composition x, going out of the plate

To estimate the effect of surface tension of the lo-
cal efficiency (Eog), stabilization index was selected
called M-index. It is the product of the process driving
force for the liquid phase and the gradient of the surface
tension for the composition of the liquid phase. It is cal-
culated by the formula [8]:

*
M :‘(X‘X )A—G ©)
AX

x — concentration of the volatile component in the
mixture, mol/mol

X" - equilibrium concentration

Ao/ Ax - change of the surface tension by the
change of volatile component content in the liquid
phase

M

Fig.1 shows the experimental data for the height
of the gas-liquid layer as function of the content of the
volatile components. As can be seen from the figure,
the foam height varied in the interval form 24 to 50 mm
in presence of defoamer while, at the same concentra-
tions but without defoamer, foam height varied from 30
to 80 mm. it mans that the presence of defoamer signif-
icantly decreased the foam height at comparatively the
same vapor velocity.
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A w =0.14-0.15 m/s with defoaming
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Fig. 1. Dependence of foam height on the composition of the binary mixture methyl alcohol — water with and
without defoaming agent in column cube x,, and the velocity of the vapor in the column (w,,)

In Fig.2, a comparative analysis of the foam height
of the gas-liquid layer as function of the vapor velocity
in the column is made for the model mixture studied
with and without defoamer. It is obvious from the fig-
ure that the foam height varied from 17 to 76 mm in

presence of defoamer while, at the same concentra-
tions, foam height varied from 20 to 95 mm. the pres-
ence of defoaming agent resulted in decrease of foam
height about 2 — 2.5 tims at approximately the same va-
por velocity in the column.

A X =41,6% with defoaming
* X =60,3% with defoaming
= X =41,5% without defoaming
e x=60,3% without defoaming
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Fig. 2. Dependence of the height of the gas-liquid layer on the apparent velocity of the vapor in the column (w,)
with and without defoamer
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Fig. 3. Dependence of the local efficiency on the composition of the binary mixture Methanol — Water without
defoamer incolumn cube X

Fig.3 shows the dependence of the local efficiency
on the composition of the binary mixture methyl alco-
hol — water in presence and absence of defoamer at
given velocities. As can be seen from the plot, in the
range of velocities studied from 0.14 m/s to 0,2 m/s he
change of the concentration of the volatile component
exerts substantial influence on efficiency of separation
in absence of defoamer. In the concentration interval
1,5%, 2,1%, 41,5%, 47,6% and 60,3%, the local effi-
ciency significantly increased with the increase of vol-
atile component content in the initial mixture. For the
model mixture studied, the change of the content of me-
thyl alcohol in the initial mixture from 1,5 to 60,3% re-
sulted in change of the local efficiency from 85,61% to
98,89%.

In the same range of velocities 0.14 m/s to 0,2 m/s
and concentration interval 1,7%, 2,2%, 41,6%, 47,4%
and 60,3% for the mixture methanol — water in presence
of defoamer, the change of volatile component concen-
tration in the mixture had negligible effect on the effi-
ciency of separation (the change of the local efficiency
was from 81,24% to 86,83%).

Fig.4 shows the experimental data for the influ-
ence of vapor velocity (wy) on the local efficiency (

Eog) where a comparison is made between model
mixtures methanol — water with and without defoamer.
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® X =41,6% with defoaming
¢ X =47,4% with defoaming
A X =41,5% without defoaming
® X =47,6% without defoaming
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Fig. 4. Dependence of the local efficiency on the vapor velocity in the column w, and composition of the binary
mixture in the column:

Xw =41,6 mol/% u xw =47,4 mol/% in presence of defoamer;

Xw =41,5 mol/% u xw =47,6 mol/% without defoamer

Obviously, at volatile component concentration in
the initial mixture 41,6 mol% and 47,4 mol%, the val-
ues of the local efficiency in presence of defoamer are
by 10% lower. This certainly confirms the fact that the
lower foam height in the presence of defoamer, i.e. the
smaller interphase area, leads to decrease of the effi-
ciency of the process.

An attempt was made to obtain quantitative esti-
mation of the effect of surface tension on the local effi-
ciency (Eog). The results are presented in Fig. 5 for the
mixture methanol — water in presence and absence of
defoamer.

= witout defoaming
with defoaming
110
100 - L - -
S
= 90 -
3 B
80 -
70 T T T T T T T
4 6 8 10 12 14 16 18 20
M-nunexc.10-2

Fig.5. Dependence of local efficiency on the m-index for the mixture methanol — water in presence and absence
of defoamer
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The values of the local efficiency for the mixture
methanol — water without defoamer increased with the
increase of M-index and a linear dependence was ob-
served between the change of the local efficiency and
the M-index. In presence of defoamer, however, the in-
crease of the M-index caused decrease of the local effi-
ciency from 87,3% to 84,65%, i.e. it can be assumed
that when defoamer is added then the surface tension
does not exert significant effect on the degree of sepa-
ration.
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In this article provides information about digital modeling programs and programming languages, besides

models and programs which are created based on them.

Keywords: TCAD, solar cell, model, program

Until the twentieth century, there were two differ-
ent methods of studying the object in science, theoreti-
cal and practical methods. In the middle of the twenti-
eth century, computer technology flourished. This led

to a new approach to science and a new style of re-
search. In the process of complex computing, it is pref-
erable to use computer technology. Because it increases
the speed and accuracy of the calculation.
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Figure 1. 2D model of a silicon-based solar cell embedded in a nanoparticle generated in Sentaurus TCAD.
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Computer modeling is a combination of theory
and practice. There are many modeling programs.
These include Synopsys's Sentaurus TCAD (Technol-
ogy Computing Aided Design) and Silvaco Atlas
TCAD, which are widely used in modeling semicon-
ductor devices. In these modeling programs, TCL (Tool
Command Language) is used to create the model [4].
This requires programming skills from the user. The
advantage of this software package is the ability to cre-
ate models in 3D and 2D. If we want to model a semi-
conductor device in 2D, we need to pay attention to the
symmetry of the device. Suppose we want to create a
model of a simple p-n transition solar cell [5]. In order
to do this, we need to have knowledge about the process
of making the solar cell, its structure, and the physical
processes that take place inside it. But the results ob-
tained in these modeling programs are very close to the
results obtained in the experiment. That is, the error rate
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is very low. Together with the staff of the Renewable
Energy Sources Scientific Laboratory, we experimen-
tally measured the photoelectric parameters of the solar
cell and created a model of this solar cell using the Sen-
taurus TCAD [6]. The results obtained proved that the
accuracy of the modeling program was in fact high. In
addition, scientists around the world also acknowledge
that the results obtained at the Sentaurus TCAD are
close to reality. So far, we have modeled the construc-
tion of many solar cells using the Sentaurus TCAD [7].
A clear example of this is the model of a solar cell em-
bedded in a nanoparticle (Figure 1) [1]. There are also
purpose-built modeling programs. For example, the
PVLighthouse online program is designed to model so-
lar cells only. We use PVLighthouse’s Wafer Ray
Tracer module to determine the optical properties of
textured and optically coated solar cells (Figure 2) [8].
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Figure 2. Working window of Wafer Ray Tracer model inside PVlighthouse

We can model a whole system, not just one solar
element. In this case, we mainly need knowledge of 3D
graphics. That is, we need to create a 3D or 2D view of
the system we want to model. One of the most widely
used programs in engineering is Comsol Multiphysics.
The reason this program is evolving is that it does not
require knowledge of programming in use. We just
need to create a 3D geometric model and the physical
processes that take place in it. In our research, we used
this program to model the flexo-photovoltaic effect on
silicon-based solar cells. The ability to model semicon-
ductor devices was created by adding the Semiconduc-
tors library in version 5.5 of Comsol Multiphysics, re-
leased on November 14, 2019.

We use programming languages to translate the
sequence of actions we are thinking of into machine
language. There are many programming languages. It
makes sense to choose a programming language based

on the program we are creating. Today, programming
languages have developed to such an extent that they
are widely used in all fields. To study solar elements,
we use C #, Python, and Visual Basic programming lan-
guages. These include Suntulip-AGAUz [3] for deter-
mining the optical properties of solar cells using the C
# programming language, STGRAPH for processing
the results obtained in the PVlighthouse, STTempera-
ture for determining the effect of temperature on the ki-
netic characteristics of silicon-based solar cells, and a
new We have developed ST Vertical [2] programs that
determine the effect of geometric dimensions on the
photoelectric and thermal properties of a 3D photoelec-
tric power device. From the C # programming lan-
guage, we develop programs for the Windows operat-
ing system with high graphics and fast calculations. For
the first time, we created a new library for the C # pro-
gramming language to make it easier to calculate the
optical properties of solar elements. Another feature of
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the C # programming language is that in Unity we can
write a script so that the object obeys the laws of phys-
ics. Because Visual Basic is a syntax and functional
language, we use it to perform simple calculations.

Python programming language has emerged as the
highest level programming language to date. This is be-
cause it has open source and soda syntax. Python pro-
gramming language is widely used in all fields. That's
because it has so many libraries. There are PVIlib and
Solcore libraries for studying solar panels and model-
ing semiconductor solar cells. Fluctuations occur when
we plot a graph of experimental results. Nonlinear re-
gression is used in mathematical statistics to eliminate
it and create a clear graph. One of the fastest growing
areas of programming is Machine Learning. We use the
Machine Learning algorithm in the Python program-
ming language to determine the optimal values ob-
tained in experiments.

In conclusion, the use of a software package for
modeling in the study of semiconductor devices in-
creases productivity and accuracy.
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The article considers the fabrication of flat cellulose acetate membranes by the phase inversion method. The
scheme of complex production of flat cellulose acetate membranes for reverse osmosis, ultrafiltration and micro-
filtration is presented. The composition of the molding solution, possible solvents of cellulose acetate, technolog-

ical processes of production are considered.
AHoTauis

B cTaTTi po3risiHyTO BUTOTOBJICHHS TUIOCKUX alleTaTIETI0I03HUX MeMOpaH MeToioM iHBepcii ¢as. [Ipencra-
BJICHO CXeMY KOMIUIEKCHOTO BUPOOHHMIITBA IIIOCKUX AIeTATIENIOI03HNX MeMOpaH AJIsi 3BOPOTHOTO OCMOCY, YiIb-
TpadimpTpamii i MikpodineTparii. Po3rnsHyTo ckitan GopMyBaIbHOTO PO3UMHY, MOKIIMBI POYMHHUKHU alleTaTy

IETFOJIO3U, TEXHOJIOTIYHI TPOIIECH BUPOOHHUIITBA.
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MeMmbOpanu 11 6apoMeMOpaHHUX YCTaHOBOK Ma-
I0Th XapaKTePU3yBaTUCS IIEBHUM KOMIUIEKCOM BIIACTH-
BOCTEH (IOPHCTICTIO, MIITHICTIO, CTIHKICTIO IO TeMIIe-
patypu, pH, arpecHBHHX CepelOBHIN TOIIO), IO BH-
3HAYAIOThCS MOJICKYJSIPHOIO W  HaaMOJIEKYJISIPHOIO
CTPYKTYpPOIO TIOJIIMEpiB, HA OCHOBI SKUX BOHH OTpH-
MaHi, a TaKOX X MaKpOCKOIIYHOIO CTpyKTypoio [1].
OTxe po3aiinbHa 37aTHICTE MeMOpaH, IX MpOJyKTHB-
HICTh Ta CTaOUIBHICTH XapaKTEPUCTHK 3aJIC)KUTHh HE
JIMLIE BiJl MPUPOAN MOJIMEpY, 3 SIKOTO BOHU BUTOTOB-
[2, 3].

Haiimommperimuvu st 6apoMeMOpaHHIX TPO-
IeciB ctany MeMOpaHH Ha OCHOBI alleTaTy LEeNIONIO3H
(CA) [1-5]. CA xapakTepH3yeTbCsl TOCHTH BHCOKOIO
KPHUCTATIYHICTIO, O € (YHKII€I0 CTYNCHS aleTHIy-
BaHHA. Y HaOyxiomy CA MOJEKYJIH BOAH KOHIICHTPY-
I0ThCS B aMOP(GHHX 00JIacTAX 3a PaxyHOK yTBOPECHHS
BOJHEBUX 3B'A3KIB 3 aroOMaMM KUCHIO KapOOHUIbHHX
rpyn i, ocobnuBo, 3 Hesamimenumu OH-rpynamu 1ie-
JIFOJIO3HOTO KapKaca. 3a HU3BKOT'O CTYIEHS aleTHITy-
BaHHS LIENIONO3H (SIK Y 1es0o(haHi) BOJIOTOBMICT TaKHX
IUTIBOK € BUCOKUM. OTHaK BOHU MalOTh MOPIBHSHO HU-
3bKY 3aTpUMYBAJIbHY 3/1aTHICTh. [IpH MifBUILEHHI CTY-
MIeHsl aleTIIyBaHHS KPUCTANIYHICTh 3POCTa€, OIHAK
CTYIiHb HAOYXaHHA y BOAI H KITBKICTh BUTBHOI BOIH B
moJIiMepi 3HIKYIOTBCS. 3B’s13aHa BOJA, IO B3aEMOIIE
6e3nocepeHbO 3 MOTIMEPOM, Ma€ 3HIDKEHY PO3YHHIO-
BaJIbHY 3/1aTHICTb. [Ipy migBHIEHH] CTyTIEHS alleTHITY-
BaHHA 1ero0o3u 10 40 % (y TMOBHICTIO 3aMillIEHOMY
TpHAIETATI [ENI0J03U MICTHTBCA 62,4 % areraTHux
IpyIl) 3pOCTa€E 3aTPUMYBaIbHA 3JaTHICTh 1 3HHKYEThCSI
MPOHMUKHICTE MeMOpaH. 3a3Buuail amst ¢GopMyBaHHI
MeMOpaH BukopucToBytoTh CA npubnusno 3 38 %-m
CTYIICHEM alleTHIYBaHHS (IiarieTtaT IeTF0I03H1), OCKi-
JBKH B [[bOMY BHIIAJIKy JIOCUTH BHCOKA 3aTPUMYBajIbHa
3[JaTHICTh CYIPOBOJUDKY€ETHCS MPUHHATHOIO NMPOHHUKHI-
CTIO.

Hdns  ¢popmyBanHs yneTpadimsrpamiitanx CA
MeMOpaH 3a3BHYail B SIKOCTI PO3YMHHUKA BUKOPHCTO-
BYIOTh CyMIIll alleTOHY 3 (opMaMigoM (TIOPOyTBOPIO-
Ba4 — MEpXJOpaT MarHito), a y BHIJISAI KOAryJsHTY
(ocamxyBaua) — Boay [4]. s oiep>kaHHsT aCUMETPHY-
Hux CA MeMmOpaH, NpUIaTHUX JUisl YJIbTpadiabTparii,
y SIKOCTI PO3YMHHHKIB BUKOPUCTOBYIOTH N-MeTHi-o-
MipPOJTiIOH, OLITOBY KUCIOTY, 1,4-1M0KCcaH Ta iHIIi, a y
BUIJISAJII OCAJKyBadiB — i30mpomnaHod, rentaH [4]. Po3-
YMHIOBAJIbHA 3/IaTHICTh 3HW)KY€ThCs B paai N-metm-a-
HippoJIiIoH > ONTOBa KHCIoTa > 1,4-1M0KCaH, a 31at-
HICTPB IO OCaPKCHHSI — Y Psi i30IPOIMAHOT > BOAa >
renTtaH. BcTaHoBi€HO, 110 31 3HW)KEHHSAM PO3UYHMHIOBA-
JBHOT 3/1aTHOCTI OCajpKyBauya cepelHiid pajiyc mop y
MeMOpaHi 3MEHIIYEThCS, IO 00YMOBIIEHO 0COOIMBOC-
TAMH TIPOIECy CTPYKTYPOYTBOPEHHS mIpHu ii dopmy-
BaHHI. 3MiHa MOJIEKYJISIPHOI MacH BHX1THOTO TIOTiIMEpY
B IMIMPOKHX MEXaxX Majo BIUTMBAE Ha PO3JLTOBI Biac-
THUBOCTI MeMOpaHH, OJTHAK 32 HU3BKOTO CTYIEHS IOJIi-
Mmepmzarttii (< 150) CA memMOpaHu MalOTh HEBHUCOKI Me-
XaHI4HI BIACTUBOCTI, TOJI1 SIK 32 BUCOKOT'O CTYIEHS I10-
mimepuzanii (> 600-700) 3HAYHO IiABHIILYETHCS
B'SI3KICTh PO3YMHIB, 110 YTPYJIHSE IOJUB IIpu Gopmy-
BaHHI MeMOpaH.

IMpouec BuroroBneHHs miockux CA meMOpan
BKIIIOYA€: PO3UMHEHHS MOJIIMEPY Y PO3UHMHHUKY, OTPH-
MaHHS ()OPMYBaIBHOTO PO3YHHY, BHIUB IIOTO PO3-
YHMHY Ha TTaJKy CKILSIHY TUIACTHHY, BUIIAPOBYBAHHS PO-
3YMHHHKA 32 HU3bKO1 TEMIIEpaTypH, KOATyJISIi0 B KPH-
JKaHIA BOZI Ta KiHIEBUH BiAman y rapsgiit Boxi [6]. ¥V
TUTIOBOMY (OPMYBAIEHOMY PO3YHHI MiCTHTBCS (Y Mac.
%): 22,0 % CA; 1,1 % mnepxmopaty Marsito; 10,0 %
BOoAH; 66,7 % aneTony. CepeniHs MOJIEKyJIIpHA Maca Ta
PO3IOJIIT MOJIEKYJIIpHOT Mack cuporo nopomky CA He
€ ocobmBo BaknuBUM. OjHaK 3aTpUMyBajbHa 37aT-
HICTh MOJKe OyTH 3HaYHO MOKpaIlleHa 32 BUCOKOTO BMi-
CTy anleTiwiibHAX rpyn B CA B MekaxX HOTO pO3UNHHOCTI
B aIleTOHIi. 3a3BHYail pEKOMEHIYIOTh BMICT aleTHIIb-
Hux rpyn 39,8 %.

Po3unH BUIMBAETHCS HA TIAAKY CKILTHY IUIACTHHY
3a Temrepatypu Big — 5 mo — 10 °C. IIpu mpomy pos-
YMHHHUK BUITAPOBYETHCS HA MOBITPI BIIPOJOBXK 3 XB. B
e MoMeHT popMyeThest miibHUN ToHKKH map. Cdo-
PMOBaHa IUTiBKA TOTIM MOMIMNIAETHCS Y KPHKaHy BOIY
npuOIM3HO Ha | TOJ A BUMHBAHHS €JICKTPONITY Ta
reneyTBopenHs. Ha niii crazii MmemOpaHa € HaaTo Mo-
PHCTOIO 1 Ma€ HU3bKY MEXaHIUHY MILHICTb 1 CEJICKTHB-
HICTh, NMPOTE BHCOKY NPOAYKTHBHICTh. OjHa, SKIIO
copMoBaHa MeMOpaHa MMOMIIAETECS B Tapiady BOIY,
TIOpH MEMOpPaHU CTHCKAIOTHCS 1 3pOCTAE TOBIINHA TOH-
Koro mapy. CelneKTUBHICTh i MeXaHiuYHa MIIHICTb, BijI-
TIOBIZIHO, 3HAYHO 3POCTAOTh.

3 MiIBUIICHHSAM TEMIEpaTypH BOIM, y SIKii BH-
TPUMYETHCSI MEMOpaHa, MPOHUKHICTh 3HIKYETHCS, a
CEJIEKTUBHICTB 3pOCTa€E. 3AaTHICTh MEMOpPaH JI0 YIIiIb-
HEHHS € KOPUCHOIO BiacTuBicTio. Hanpukian, ams 3ue-
COJICHHSI BIZIITAJI CJIi/I IPOBOUTH 33 TEMIIEPaTypH 65 —
85 °C BpozoBx 5 xB. AHi3oTponHi CA MeMOpaHH, 1110
IIPUrOTOBJICHI TAKMM YHHOM, MaJIH IPOHUKHICTH 3 - 10°
kr/(M? - ¢) i cenexkTuBHicTh MoHa 99 % 3a THCKy 10
MITa. ITi3Himre [6] nmovyaau BUTOTOBISITH MeMOpaHu 3
CA 6e3 enekrpouity. @opMyBanbHUI pO3YHH CKJIaa-
Best (y Mac. %) 3: 25 % CA; 30 % dopmaminy; 45 %
anetoHy. PopMyBaHHS MeMOpaH CTal0 3HAYHO HPOC-
TimMM (32 KIMHATHOT TEMIIEPaTyPH).

Ha npakTuii HaiOiIbll IIMPOKO BUKOPUCTOBY-
10Th (hOpMyBaHHSI MEMOpPaH MOKPHUM 1 CyXO-MOKPHM
criocobamu [2, 7]. OctaTo4Ha CTPYKTypa MEMOpaHH Ta
il BIACTMBOCTI 3aJieXaTh BiJ Takux mapamerpiB [8]:
KOHIICHTpAIIii 1 CKJIaay IOJIMEPHOTO PO3UHHY; MaTepi-
ally MiAKJIAJK{; TOBIIUHU APy IMOJHBAJIBHOIO PO3-
YHMHY MOJIIMEPY Ha ITiAKIIa 11, IPUPOH Ta CKIIa Ly oca-
JDKyBada (4M CyMilll 0caKyBad-pO3UHMHHUK); TEMIIe-
paTypH HaBKOJMIIHBOTO CEpPEIOBHUINA Ta MOJTIMEPHOTO
PO3UMHY, KOaryJsiiiHoi Ta TepMooOpOOHOT BaHH; TpH-
BaJIOCTI CTaJil BUMAPOBYBaHHS IepeJ KoaryJsiniitHO
BAaHHOIO; BOJIOTOCTI TIOBITPSI Ta MBHUIKOCTI Mapo-, ra3o-
0OMiHy HaJ TOBEPXHEIO PO3UYHHY.

[Ipouec hopMyBaHHS TIIOCKOT MEMOpaHH CKIaaa-
€TBCS 3 YOTUPHOX OCHOBHHX cTaniil [4]: 1) HaHEecCeHH:S
pO3UKHY OJIiMepy Ha IUIOCKY MOBEPXHIO (HAIIPHUKIIA,
Ha HeTKaHWH noiedipHuiA MaTepian 9y Ha CKIITHY IU1a-
CTHHY); 2) BUIIapOBYBaHHs PO3YMHHUKA 3 TIOBEPXHi TO-
JiMEepHOro po3umHy (etan mnepeapopMyBaHHS MeEM-
OpaHu); 3) 3aHypeHHs IUTIBKH B OCaJUKyBaJIbHy BaHHY
(eram koaryJsinii), 1e BiiOyBaeThCs reey TBOPEHHS (K
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0ca/DKyBau 3a3BHYail BUKOPUCTOBYIOTH BOAY); 4) Tep-
MigHa 00poOKa (Biaman). Iix yac monepeHLOTO BHIIA-
POBYBaHHS PO3UMHHUKA 3 PO3UMHY MOIIMEpPY HaHECe-
HOTO Ha TTOBEPXHIO MIAKIAIKH, (OPMYy€ETHCS aKTUBHUI
map MeMOpanu. Moro 3aTpuMyBaibHa 31aTHICTb 3a71e-
JKUTP BiJI TPUBAJIIOCTI BUMIAPOBYBaHHA (KUIBKOCTI BUIIa-
PYBaHOTO PO3UYMHHHKA), TEMIIEPATYPH, IIBHIKOCTI BH-
MapoBYBaHHs Ta BOJIOTOCTI HABKOJMIIHBOTO CEpeo-
Bullla. 30UIbIICHHS TEMIIEPATYpH BHUIIAPOBYBAaHHS
NPU3BOJNUTH 10 (opMyBaHHS MeMOpaH 3 OLIBII IiNIb-
HHUM THoBepxHeBUM LiapoM [9]. Ilporo >k MoxkHa mgocs-
I'TH 3MEHIIEHHSAM TOBLIMHU ()OPMYBAIBHOTO PO3UUHY
[10]. ToBmmMHA MONMUBATIBHOTO PO3YHHY TAKOXK BILIH-
Bae Ha (POPMYBaHHSA MaKpoOmycToT B meMmbOpani [11].
IIpu hopmyBaHHI MEMOpaH 3 PO3YMHY CKIQIy arerar
[EN0JI03N + ameToH + BOJa MaKpOMyCTOTH (OopMy-
IOTBCS JIMIIE TIPU TOBIIWHI mapy po3duHy 500 MKM.
[Ipu 3aHypeHHI piAKol MONMIMEpHOI IUIIBKH B OCAIKY-
BIbHY BaHHY YTBOPIOETHCS LIMPOKOIIOPHCTa OCHOBA
meMOpanu [12].

3aKOHOMIpHICTh (POPMYyBaHHS MEMOpaHHU NpH 3a-
HypeHHi cOpPMOBaHOI IUTIBKH Y HEPO3YMHHUK BH3HA-
Ya€ETHCS B3AEMOJIIEI0 MK TPhOMa KOMIIOHEHTAMH — I10-
JTiMEpOM, PO3YMHHUKOM Ta Hepo3unHHUKOM. [3]. Pos-
YMHHHUK T4 HEPO3UMHHUK MTOYMHAIOTH 3MILTyBaTUCS 3a
paxyHok audy3ii. [I[poHNKHEHHS HEPO3UNHHUKA B IITi-
BKY BiIOyBa€Thcs 10 BCHOMY IOTIEPEIHOMY IEPETHHY

y BUDIIAA1 GpoHTANBHUX AUQY3iH, 32 IKUMHU PYXa€eThCs
(¢bpoHT Koarysmii (ocajKeHHs, 3aTBEpIiHHS) TOJi-
Mepy. [is ocajkyBaya IoJsrae y IIBHIKOMY PO3K-
PHUTTI TOTO HOTIMEPHOTO KapKacy, SIKUi iCHyBaB y pia-
KoMy cTaHi B po3unHi. IlosiBa remo crocrepira€Tscs
Bi3yaJIbHO ITPH MMOMYTHIHHI pO34MHY B ILTiBII. SIK mpa-
BHJIO, BiIOYBa€ThCA yIIUTBFHEHH IUTiBKH B Mipy BHTIC-
HEHHS PO3UMHHHUKA 32 PaXyHOK BUHUKHEHHS CHII MiX-
MOJIEKYJISIpHOI B3aeMoii B noniMepi. OCHOBHOIO 00-
CTaBHHOI, [0 BHM3HAYAa€ MOPHUCTICTH 1 PO3MIp TOpP
MeMOpaH, € BiTHOIIEHHS MBUAKOCTI GpoHTY audy3il
Ta (poHTy Koarymsmii. SKmo koarymsuist MmpoTikae
IIBHUKO MiCIIsl BUTICHEHHS PO3YNHHIKA, TO B TUTIBIII (i-
KCYETBCS TaKe PO3TAIIyBAaHHS MaKpOMOJEKYJ, SKe
BOHHM 3aiIMafOTh y po34nHi. JKIo Koarysmis BigOyBa-
€TBCS 13 3aIi3HEHHIM, BCTHTA€ IIPOXOIUTH pellaKcallis,
MaKpOMOJICKYJI BHOYIOBYIOTECS B HOBY, OLIBII
LIUTEHY CTPYKTYPY, aX OO KpHCTalivHOI. SIKmo pos-
YHHHHK LIBHJKO YXOJMTbH 3 IUIIBKH, HOPUCTICTH 30111b-
uryetbest. PerysitoBaHHs 1IbOTO MPOLECy MOKHA 311iiic-
HIOBAaTU: IMJ0OPOM TapH «PO3YHMHHHK-OCAKYyBau,
JIOZIaBaHHSAM JI0 OCa/PKyBaJbHOI BaHHHM PO3YMHHHKA,
3MIHOKO TeMIlepaTypu ocaKyBanbHO1 Banuu [3]. s
CA HaiiKpaliuM ocaJl)KyBaueM € BoJia. 3a 3SMEHIIIEHHIM
XIMIYHOI CIIOPiTHEHOCTI 3 BOJOIO (3BEpXY 110 HHU3Y) PO-
3YMHHUKH MO>KHA PO3TallyBaTH B psn (Tadi. 1).

Tab6mmms 1
Po3YHHHHMKH alETATY 11eJI10JIO3H Ta iX BaacTuBocTi [13 — 16]
Po3unHHMK DopmyJia BaacTuBocti
Terparigpody- CH, CH, Pinuna, 3 XapakTEPHUM 3aI1axoM, J00pe pO3UMHHHIA 3y Bozi. Te-
mreparypa kuninas — 66 °C, rycruna — 0,8892 r/cm® 3a temrie-
pan (TI'®) CH, CH, patypu 20 °C. Jlo6pe po3unnnuii y Boxai. Mosspaa maca (MM)—
0 72,11 r/monn
H 3C C H 3 Pimuna 6e3 KoIpopy 3 XapaKTEPHUAM 3aIIaxoM; TeMITepaTypa Ki-
\[r ninag 56,1°C npu 760 mm.pr.cT.; ryctuna 0,798 r/cm®. Jobpe
ArnieroH (A) . . .
PO3YMHHHI Y BOJI Ta B 0araTb0X OpraHiYHUX PO3UMHHHUKAX.
O MM - 58,08 r/momnb
0
I,
H’? ?H' Piguna 6e3 xonpopy; Temneparypa kuniaasa 101 °C; ryctuna
Juokcan H,C CH, 1,03 r/cm®. Tobpe po3unHHMit y BOJi Ta B 6araTbox OpraHigHuX
\D 4 po3unHHuKax. Monspra maca — 88,11 r/mons
2 O Pinuna 6e3 Konbopy 3 XapaKkTepHUM 3aIlaxoM; TeMIIepaTypa K-
Ourosa H3C_C ninns 117,87 °C 3a tucky 101,3 xI1a; ryctuna 1,0446 r/cm®.
KHCJIOTa g 2 Jo6pe po3unHHMIA y BOAI Ta B 6araTboX OPraHiYHAX POYMHHU-
OH kax. MM — 60,053 r/momb
O
Humernndop- (|_|: CH Pinuna 6e3 kosbopy, 10Ope po3unHHUE y BOJI, CIIHPTI, €Tepi.
MaMif H™ N~ 3 Temneparypa kuninns —153°C, ryctuna —0,948 r/ecm®. MM —
(AM®A) | 73,09 r/moib
CHj
O
Jumerniicyib- I IIpo3zopa piguna, oO6pe po3unHHUA y BoAi, ciupTi. Temmnepa-
dhoxeug /S\ Typa xuminag — 189°C, rycrtuna — 1,1 r/em® 3a 20 °C. MM —
(JIMCO) HC™  CHs 78,13 r/mots
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Bigman crnpusie BUHUKHEHHIO BOJHEBHX 3B'S3KIB
MDX TIOJTIMEPHHAMU JIAHITIOTAMH 1, K HACIiZOK, OLIbII
IIUTFHOIO YIAKOBII HaMOJEKYJISIPHOi CTPYKTYpH. 3a-
BEPIIYIOTHCS pelaKcalliiiHi mporecH, a Ui iX MPHCKOo-
PEHHS TeMIlepaTypa BiAnary MOBHHHA BiIIIOBIIATH ITO-
4aTKy Iepexoay B BHCOKoelacTHdHui crad [3]. Bra-
JKA€THCS, IO KIIBKICTh IOp B MeMOpaHi pu Bixnai He
3MIHIOETBCS, JIMIIE 3MEHLIYEThCS iX po3mip. [lpm
oMy aedopMallisi CTPYKTypH LIUIbHOrO miapy Oi-
JblIe, HiX MaTpuli yepe3 Oijblie CKyIMUeHHs! BHYTpi-
IIHIX HAIIPY>KEeHb B HHOMY Ha CTaJil KoaryJisuii.

[pouec po3unHEHHs HOJIIMEpPY € JIyXKe BiANnoBiia-
JIFHOIO OTIEPAIi€l0, OCKUIBKH CITiBBiTHOMICHHS KOMIIO-
HEHTIB PO3YHHY, HOTO CTPYKTypa IOMITHO BILUTUBAIOTH
Ha BJIacTUBOCTI MeMOpaH. TpuBaicTs po3unHEHHS 110~
JiMepy 1 OTHOPIAHICTh PO3UUHY 3HAYHO 3AJIEXKATh BiJ
THUITy amapary, B SIKOMY IPOBOJSTH PO3YMHEHHS, Bil
PEKMMY TIEpEMIllyBaHHS, TOPSAKY 3aBaHTAXCHHS
KOMITOHEHTIB, TEMIIEpaTypH nporecy. Y BUNAAKY MpHU-
rOTYBaHHSI ()OPMYBAJILHUX PO3YHMHIB HU3BKOI B’SI3KO-
CTi BUKOPHCTOBYIOTh amapaTH 3 MpOIeJepHUMH Millia-
nxaMu. J{si OTpUMaHHsT BUCOKOKOHLIEHTPOBAHUX PO3-
YHMHIB BHCOKOI B’SI3KOCTI 3aCTOCOBYIOTH amapaTH 3
paMHHMH, JIONATEBUMHU Ta CHIpAIbHUMHU MilllaJKaMu
YW amapaT 3i mHekaMu. YacTora o6epTaHH MillalIKd
cknamae 5 — 50 xs7* [2].

Jnst Kpaimoro po3YMHEHHS IIOJiMEpY 3aBaHTa-
JKEHHSI KOMIIOHEHTIB 3/1iHCHIOIOTh yacTuHaMu. Crioda-
TKy B amapar 3ajJiBalOTh NMPUOJIM3HO IOJIOBHHY PO3-
YMHHHKA 1 32 BKJIFOYEHOT MIIIAIKHA HEBEIMKUMH TTOPIIi-
MU BBOJSITh pO3MylieHud mnojiMep. [lani BBOAATH
peuITy po3uMHHUKA 1 MPOJIOBKYIOTh NEPEMIlIyBaHHS
(3a3Buuail 6 — 24 roa) 10 MOBHOTO PO3YMHEHHS IMOJIi-
Mepy. B 1eli mepioq y copouky amapary mojaarTh Te-
IUIO- YU XOJIOJIOHOCIH Ui NMPUIIBHIIIECHHS IPOLECY
pO3UMHECHHS. ATeHT HaOyXaHHS Ta iHINI KOMIIOHCHTH
BBOJISITH BKE B TOTOBHH PO3YHMH 200 MOMEPEIHBO 3Mi-
IIYIOTh 3 PO3YMHHUKOM YH HOJTIMEPOM.

QinpTpyBaHHSA PO3YMHY € HEOOXITHOIO Ta BIAIO-
BiJJATEHOIO OTIEPALIi€T0, 0 3a0e3Iedye BUIAICHHS Ha-
OyXJTMX 9aCTHHOK MOJiMepy (TelTb-4acTHHOK), MiHepa-
JIbHUX JIOMILIOK, HEPO3YMHEHHUX YaCTOK Pi3HOTO II0X0-
JUKEHHs. 3a3Bu4ail (UIbTpYBaHHS NPOBOIATH Yy
JieKisibKa cryneHiB. [l 1bOro 3acTOCOBYIOTH PaMHi,
MeTaJloKepaMiuHi abo KepamiuHi GLIBTPH, a TaKOX

¢GubTpH 3 HAaMUBHUMH H1apaMu. OUIbTpyrOUMii Mare-
piax 0OUparoTh 3aJI€KHO Bija B’ SI3KOCTi, 3a0pyTHEHOCTI
pO3UMHY Ta MPHUPOIN PO3UYMHHMKA. B psml BHmankiB
PO34MH MiAIrpiBatoOTh I 3HIKEHH B sI3K0CTi. [ paHu-
YHE 3HAYEHHS TUCKY NIpH (iIbTPyBaHHI 3aJIC)KUTH BiX
B’SI3KOCTI PO3YHMHY i KOHCTPYKIIi BinbTpy, i 3a3BUUait
He nepepuinye 2,5 Mlla, xoua B OKpeMHX BUIAaAKax
Mozke pocsratu 10 MlITa.

Heo0xiqHicTh BUIAaICHHS MOBITPS YH 1HIIIOTO T'a3y
3 (opMyBaILHOTO PO3YMHY BUKJIMKaHE THUM, IO OYJIb-
0allky razy, moTparusloYy B MeMOpaHy, MOXYTh YTBO-
puty y Hiil nedextn. PozunHeHe moBiTps MoXe BHAI-
JATHCA B TIporieci GopMyBaHHS 3a 3MiHH TeMIIEpaTypH
(OpMYBaJIBHOTO PO3YHHY 1 TaKOXK CTATH IPUIUHOIO
osIBH Ie(peKTiB y MeMOpaHi. BuianeHHs noBiTps 3:iii-
CHIOIOTH TIEPIOJUYHIM a00 HeTIepepBHIM CIIOCO00M. Y
BUIAJKY MEPIOANIHOTO CIIOCO0Y PO3UHH JOBIO BUTPH-
MYIOTh ¥ 0akax 3a aTMOC(EpHOTO Yd 3HMKEHOTO TH-
cKky. TpuBaicTh omnepariii 3aJeKuTh BiJl B’SI3KOCTI 1 BU-
COTH IIapy PO3YMHY, a TAKOXK 3aJIMIIKOBOIO THCKY B
amapari.

BupaneHHs noBiTps 3 po34MHIB, O MICTATh Ma-
JIOJIETIOUI PO3UYMHHUKH, MOXKE 3/1iIHCHIOBATHCS HEllepe-
PBHO 32 BHCOKOI Temmeparypu 1 mijg BakyymoMm. Jlms
I[LOTO 3aCTOCOBYIOTH alapaTH, B SKUX PO3YHMH CTIKAE
10 TIOXWJIO BCTAHOBJIEHMM BCEpEIMHI armapaTra KOHY-
caM.

®dopmyBaHHI MEMOpaHH i3 pO3UHHY BiIOYBAETHCS
3a JOMOMOTOI0 (biyh’€p, KOHCTPYKIIIO SIKUX BHOWpa-
IOTh 3aJIGKHO BiJl HEOOXimHOI hopMu MeMOpaHH, B’ 53-
KOCTI PO3YMHY 1 JIETFOUOCTI KOMIIOHEHTIB po34uHy. Pe-
TYJIIOBAaHHS TOBLIMHH IIapy PO3YHMHY, 3 SIKOrO Oyne
chopMoBaHa MeMOpaHa, 3IICHIOIOTh HE JIHIIE 3MIHOKO
BEJIMUMHH 3230py MK HOXKEM 1 MiIKJIaKOI0, 10 pyXa-
€ThCSI, aJie i 32 paxyHOK 3MiHH HIBUIKOCTI PyXy OCTaH-
HBOI. 32 paxyHOK TepTs IIapiB 00 HiX (i’ epH y BepX-
HIX IIapax IUTiBKH, 110 yTBOPIOETHCS, BCTAHOBIIIOETHCS
IeBHA OpIEHTAIlS TOJIMEPHUX IIAHIFOTIB, SKa MOXE
BIUIMBATH Ha BIIACTHBOCTI MeMOpaHu. Bin perenpHOI
nuTihOBKU HIDKHBOTO Kparo Hoxa (inr’epu Oarato B
YOMY 3aJISKUTh PIBHOMIPHICTh CTPYKTYPH MEMOpaHH.

Ha puc. 1 npejacTaBieHO cXeMy KOMILIEKCHOTO
BUPOOHMITBA IUIOCKUX alleTATLEN0IIO3HUX MeMOpaH
JUIsl 3BOPOTHOTO OCMOCY, YibTpadiibTpanii i Mikpodi-
JIBTpAIii.

Puc. 1. Cxema supobnuymea memopan 3 CA: 1 — anapam 011 npueomy8anhs oopmysanvhoco po3uuny, 2 — na-
coc, 3 — ginomp; 4 — 6ax 015 BUOAIEHHS NOGIMPSL 3 POPMYBATLHO2O PO3UUHY, 5 — hinb €pa, 6 — popmysanbrull
bapaban; 7 — 0cadxicysanbHa 6anHa, 8 — MAWMUHA OJisi NPOMUBAHHS MemOpanu, 9 — mawuna 0t 00pobdIeHHs
membpanu, 10 — cywapra; 11 — npucmpiu 01 0eghekmockoniro8anHs.
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TpuBanicte nepenpopMyBaHHSI MOXHa PErylio-
BaTH 32 PaXyHOK 3MiHH JOBXHWHU IUISIXY PiAKOT TUTiIBKH
10 3aHypEeHHS 11 B 0CaKyBaJIbHY BaHHY, 3MiHOIO B 30HI1
nepeadopMyBaHHS TEMIIEpaTYPH 1 KOHIICHTpAIIi1 MapiB
PO3YMHHHKA, a TAKOXK IIBUAKOCTI pyXy MOBITPSL.

OCHOBHIMH TEXHOJOTIYHIMH IapaMeTpPaMH CTa-
nii popMyBaHHS € TEeMIIepaTypa 0caKyBabHOI BAHHN
Ta i ckiaj, MWBUAKICTh pyXy (GopMoBaHOi miiBku. Ha
crazii opMyBaHHS B OCa/)KyBaJbHill BaHHI yTBOPIO-
€TBCSI TelIb, 10 IMIPETHOBaHUH CYMIIIIIIO PO3UNHHUKA
i ocajpkyBava. [linTpuMyBaHHs CTaOlIBHOI Temrepa-
TYPH B OCaJUKyBaJIbHIH BaHHI 3/1IHCHIOETHCS TEII000-
MiHHHKAaMH, IO pPO3TAIIOBaHi 330BHI (hOPMYBaJIbHOI
MaIlWHH, 3MiH0BUKaMHU, IO YKIAAeHO B 6ap1i, abo mo-
MIIIEHHSIM OapKH B TEPMOCTATHIHY COPOUKY.

OCHOBHUMH TIapaMeTpaMHu CTafil BiIMHBaHHS
MeMOpaH BiJ 3aJHIIKOBOTO PO3YMHHHMKA € TEMIIepa-
Typa, IIBUAKICTH PyXy IMIPOMHUBHOI PiIUHHU Ta ii CKIIam.
Perysmroroun 1i mapameTpu, MOXHa 3MIHIOBATH KiHe-
THUKY MPOIIECY Ta CTYMiHb iforo 3aBepiueHocti. s CA
TeMIIepaTypa CKIyBaHHS y CyMillli BOJH 3 PO3UHUHHH-
koM He mepesuiye 50 °C, a HarpiBaHHS NPOMHBHOI
BOJIM BHUILE IIi€] TEMIEPATYPH MOXE CIPHUYMHUTHU Jie-
(dopmartito MeMOpaHH NPy MPOTTYBaHHI i1 uepes3 mpo-
MUBHI OapKH.

[Ticns mpoMuBaHHS MeMOpaHM Ui 3BOPOTHOTO
OCMOCY MiJNAlOTh TiIPOTEPMIYHOMY OOPOOIICHHIO
(Bigman) Brpomorx 1 — 10 XB rapsI0t0 BOJIOIO 32 TEM-
nepatypu 70 — 100 °C. I1pu upoMy HiABHIIYETHCS Ce-
JIEKTUBHICTF MEMOpaH i IX CTIMKICTh MO IMiIBUIICHUX
tuckiB. [lix yac Binnany yHHKArOTh HATSTY IUTIBKH.
Jluist 3011BIICHHS TPOAYKTUBHOCTI alleTaTIICTIIO3HIX
MeMOpaH MiCJisi FIPOTepMiYHOr0 00po0IIeHHs iX 00po-
OISFOTH amipaTHIHUMHU cripTaMu [6].

Iepen cymuriHHsIM, /s 3aM00iraHHs HE3BOPOTHOL
ycanku, MeMOpaHH IMIPErHYIOTh TPYJHOJETIOYMMHU
pinuHAMU, HANPUKIIA[, TIIIHEPHHOM YH HOT0 BOJXHUMH
pozurHaMu. [HOZI 10 HBOTO JJOAAIOTH MTOBEPXHEBO-AK-
tuBHI pedoBuHu (ITAP). Tpusamicte omeparmii, 3ae-
JKHO BiJI TOPHCTOCTI MEMOpaHH i TeMIIEpaTypH, CKiIa-
nae Big 2 mo 30 xB. [licas iMmperHyBaHHS MeMOpaHy
MiAIAI0Th CyIIiHHI0. Bosa 3 HEl BUMMAPOBYETHCS, a TJIi-
1epuH (Y 1HIIAa TPYIHOJICTIOUA PIMHA) 3aTUIIA€THCS
B MeMOpaHi, 3anoBHior0uM nopu. CymiiHHs MeMOpaH
JUTS 3BOPOTHOTO OCMOCY 1 ynbTpadinbTparii, o oTpH-
MaHi METOJIOM MOKpOro (opMyBaHH:I, HE € 000B’S3KO-
BUM. Voro 3mificHIOIOTH I MikpodinbTpamiiamx
MeMOpaH, MPUYOMY JIO CYLIIHHS IX HE IMIIPErHyIOTb.
Temneparypa cyminuas — 50 — 90 °C. Moxe 3acTocoBy-
BaTHCS] KOHTAKTHE YN KOHBEKTUBHE CYIIiHHS.

Hani nepenbayarots 1e(hEKTOCKOIIIOBAaHHS MEM-
OpaH — Bi3yaJIbHUI OTJIsI/L TOBEPXHI Ha HAsIBHICTH TOIII-
KOJIKEHb, CTOPOHHIX BKJIIOUEHb Ta iH. Moro 3iiicHro-
I0Th IEPEMOTYBaHHIM MEMOpaH Hajl HOBEPXHEIO CKJIs-
HOTO CTONMKA, IO TMiACBIYyeThCS 3HHU3Y. [ OTOBI
MeMOpaHH YIaKOBYIOTh B PYJIOHH ab0 y BUTIISAL HC-
KiB, KBaJ[paTiB Ta apKyIIiB iHIIOT GOPMH.

KpokoM Briepe € poliec BUTOTOBJICHHS IIIOCKHX
yibTpadinerpaniiinnx CA MeMOpaH, 1110 IPOIOHYIOTh
aBTopu [17]. MemOpaHu rotyBanu MeTOIOM iHBepCii
(a3, 3 BUKOPUCTAHHSM aleTary LENION03u SIK I0JIi-
mepy, LiCl Ta CaCl, six mopoyTBOpIOBadiB Ta METHII-

(S)-nakraTty six po3unHHKKA. Bei cknanosi popmysasis-
HOTO PO3YHHY, 1[0 BUKOPUCTAHI B IIili poOOTi, OTpUMY-
IOTb 13 BiTHOBITIOBAaHUX PECYPCiB; BOHH O10JIOTIYHO po-
3KJIaA0ThCS, € HCTOKCHYHUMHU Ta HEJICTKUMH OpraHi-
YHUMU criodykamu. [IpornkHicTs MeMOpaH ckianae 13
— 177 nmM%/(m?-rop-6ap).

BucnoBku. CA-acumetpryHi MeMOpaHH 3acTo-
COBYETHCS B IMPOKOMY Jiana3oHi npouecis ¢pinbTparii
(Bi 3BOPOTHOI'O OCMOCY J10 MikpodineTparii). O0ymo-
BJICHO 1€ BIIHOCHO HU3bKOIO BapTicTio CA, BITHOBIIIO-
BaHOIO CHPOBUHHOIO 023010 [5], BITHOCHO HECKJIaTHOIO
TEXHOJIOTIE€I0 BUTOTOBJICHHS. 3MIHIOIOUH CTYIIIHb 3aMi-
mieHHs CA, MOXKHA B IMUPOKUX MeKaxX BapilOBaTH HOTo
rizpodigpHICTIO. A 3MiHIOIOYH MapaMeTPH TeXHOJIOTi-
YHOTO IIPOLeCY BUPOOHUIITBA, MOXKHA BIIMBATH Ha OC-
HOBHI BJIacTUBOCTI MeMOpanu. Hactymauit ormsin Oy e
npucBsiaeHnit Metonam Moaudikarii CA meMOpaH.
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Abstract

The article deals with the problem of using secondary energy resources in the natural gas transportation and
distribution system, and the possibility of generating electricity without burning fuel by reducing high-pressure
natural gas at gas distribution stations. The analysis of the influence of the temperature of a low - potential heat
source on the preheating of the gas at the inlet to the expander-generator unit and, consequently, on the power is
given.

AHHOTALUA

B cratse paccmarpuBaeTcs mpobieMa HCHOoIb30BaHUS BTOPUYHBIX YHEPTOPECYPCOB B CHCTEME TPAHCIIOPTa
Y pacrpeaesieHus] IPUPOTHOTO Tra3a, U BO3MOXKHOCTh MPOU3BOACTBA JICKTPOIHEPTHH 0€3 CHKUTAHHS TOTUIUBA pe-
AYHUUPOBAHUEM IMPUPOJHOTO I'ada BLICOKOT'O JABJICHUS HA Ia30PaACIPCACIIUTCIbHbIX CTaHIUAX. HpI/IBCIIéH aHaJIu3
BJIMSAHUSA TCMIICPATYPbl HU3KOTTOTCHIIUAJIBHOTO UCTOYHUKA TCILIA Ha HpeLlBapI/ITeHLHHﬁ MOAOIpeB ra3a Ha BXOJC
B A€TaHACP - FeHepaTOpHLIﬁ arperar u, cJi€eA0BaTCJIbHO, HAa MOIIHOCTb.
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KnroueBble cj10Ba: BTOPHYHbBIE SHEPTOPECYPCHI, TPUPOAHBIN Ta3, IETaHAEP - TEHEPATOP, HU3KOIIOTEHIIHAIIb-
HBII HICTOYHHK TETJIa, MPEABAPUTEIBHbBIA OAOTPEB, MOITHOCTS.

OnHO W3 HampaBIEHUH YHEPTOCOEpeKeHNs B CH-
cTeMe IO0OBIYM M TPAHCIOPTHUPOBKH ras3a CBS3aHO C
NPUMEHEHUEM JIeTaH/ep-TeHEPaTOPHBIX — arperaToB
(AC'A) anst BEIpaOOTKHM AJIEKTPOIHEPTHH 32 CUET HC-
MOJIE30BAHUS TEXHOJIOTHYECKOTO TIepernana AaBiIeHUs
TPaHCIIOPTUPYEMOTO MPUPOJHOTO rasza. JleraHaep-re-
HEepaTOpHBIA arperar NpenCcTaBIseT co0Oil ycTpoud-
CTBO, B KOTOPOM TEIUIOCOAEPKAHNE TPAHCHIOPTHPYe-
MOTO TIOTOKa NMPHPOAHOTO Tasza CHadana mpeodpasy-
eTcsl B MEXaHWIECKYIO0 SHEPIHUIO B JETAaHIEPE, a 3aTeEM
B DIIEKTPUIECTBO B TeHeparope [1].

CHIDKCHHE IaBICHUS Ta3a NPH HCHOJNb30BAHUH
JAT'A wa I'PC u I'PII nponcxoauT 3a c4eT ero paciru-
penus B nertannepe. CymiecTByeT TakkKe MPUHLUIH-
aJIbHAsi BO3MOKHOCTH OJJTHOBPEMEHHOTO C BHIPAOOTKOM
ANEKTPOIHEPTUHU NMPOU3BOACTBA U MOJE3HOIO HCIIOJIb-
30BaHUs TeIUIa U Xoioja [2]. YCTaHOBUB yTHIIM3ALIU-
OHHBIE YCTaHOBKH, HCIIOJIB3YIONINE W30BITOYHBIN TO-
TEHIHWAJ JaBJICHUS Ta3a, MOXKHO MOTYydUTbh HIICKTPHIC-
ckyto sHepruro kak Ha I'PC u I'PII, Tak un Ha mpyrux
y37ax peaymupoBanus [3].

Ha pucynke 1 mpexncraBieHa NpUHLIUNMAIbHAS
cxema BxmroueHns A

4

& >

Puc.1. Cxema eazopacuupumenvnozo komnaexca I'PIT1 (I'PC) ¢ /IT'A

Pacmmpurens noximogaeTcs napajuieIbHo Ipoc-
CEIFHOMY YCTPOWCTBY, 3aMEHSS €r0 YacTHYHO FUIH
nonHOCThI0. Kornma ras pacmmpsiercs B JIeTaHzepe,
TeMmIiepaTypa MOTOKa TajaeT HaMHOro OoJblie, YeM
MY IpOCCETNPOBaHNH. be3 mpenBapuTensHOro momo-
rpeBa Iepeq JEeTaHIepoM TeMIeparypa ra3a MOXKeT
OBITH HIDKE TEMIIEPaTyPhI, IPU KOTOPOH 3KCILTyaTaIus
ra3onpoBoJI0OB HeBO3MOXkHa. Ilo 3TON mpuumHe, mo-
MHMO JIeTaHJepa U MOAKIIOYCHHOTO K HEMY AJIEKTPO-
rereparopa, [II'A BkiIrodaer B ce0sl TEIUIOOOMEHHUK
JUIsl IOAOTPEBa ra3a nepej aeranaepom [4].

IHomorpes raza no JI'A MOXHO NPOU3BOAUTH A0
HEKOTOPOTro 3HAYEHHMs, TaK KaK TeMIepaTrypa BbIXoJa
n3 JII'A HeoOXoaMMo MpHUAEeP )KUBATh B TIPEIEiax oT 22
10 30 °C. D70 cBA3aHO B HEPBYIO OYEPENb C TEM, UTO
CyIIeCTByeT BO3ACWCTBHE ra3a, NpH TeMIepaTypax

BBIIIE JIOITyCTUMOH, Ha TPYOOIPOBO, KOTOPBIH MOXKET
NPUBECTH K U3HOCY.

Temmeparypa mojorpesa JeXuT B npeenax ot 30
110 100 °C. Bri6op TemrepaTypbl IPOM3BOAUTCS M3 TEX-
HHKO-9KOHOMHYECKOTO COOOpaKEHHUs, TaK Kak Jalib-
HelillIee MOBBIIICHNE TeMIIEPaTyPbl IPUBOAUT K 3aTpa-
TaM MIpH I0JBOJE CTOPOHHEr0 MCTOYHMKa Tera. Mc-
TOYHHUKOM TeIlIa MOXKET CITY>KUTh OTPabOTaHHOE TEILI0
¢ TOC (ecmu I'PC nnm T'PIT HaxomuTcst o 61M30CTH),
TEIUIOHACOCHAS] YCTAaHOBKA.

B ToM ciydae, eciiu HCTOYHHKOM TeIlIa CIIYKUT
TEMJIOHACOCHAasl yCTaHOBKA, TO HEOOXOIMMO Y4ecTb U

TeMIlepaTypy  HU3KONOTEHIUAILHOTO  MCTOYHHUKA
TerIa.
Jnsa pacuéra OBIITH IPUHATHI JaHHBIE
npeacTaBieHHbIe B TabmuIe 1.
Tabanma 1

Hcxoanbie 1aHHbIe LI pacuéra MomHoctu JATA

Pacxox rasa Q, M3 /4

Bxoanoe naBaenue P, , Mna

Boixoanoe naBjenue P, Mna

41000 19

6

[TosryueHHbIe TaHHBIE IPU pacUETe IO MPUBEIEHHBIM IIEPBOHAYAIBHBIM JaHHBIM IIPEICTaBIEHBI B TA0IHIE 2.
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Tabnuwa 2
3aBucumocth MouHOCcTH JIT'A mpu pa3jMYHBIX TeMIepaTypax rasa
Temnepatypa rasa na sxoae s Il'A, °C Momnocts AI'A, kBT
30 923,8
40 954,2
50 984,7
60 1015,2
70 1045,7
80 1076,2
OnTtuManbHBIE 3HAYCHHS  TEMIIEpaTyp MU pasiIuyHBIX TEeMIepaTypax HH3KOIOTCHIIHAIBEHOTO
nmogorpesa raza go JAI'A, mpencraBieHsl Ha TpapuKe  HMCTOYHHKA Tera (puc.2.).
3aBUCUMOCTH  TosiesHoW  momrHocT  JAT'A  mpm
1020 |
1000 ' — —
980 / \\5 &—5°C
o
2 960 //
Eﬁ‘ 4 —e—10°C
2 940
E \ﬁ
S 920 | ——20°C
900
880 30°C
860
30 40 50 60 70 80 90 100

Temmeparypa raza Ha BXoJe B JeTanjaep, °C
Puc.2. 3asucumocmo noneznoii mownocmu JJI'A om memnepamypui 2eaza nHa 6xooe 6
demandep u memMnepamypuvl UCMOYHUKA HUSKONOMEHYUALLHOU MENIOnbl

Pe3ynbraThl Hccen0BaHUN MTOKA3bIBAIOT [5], 4TO
ONTUMANIFHOE 3HAUCHHUE TEeMIIepaTyphl ra3a, MmocTyIa-
IOIIETO B JCTaH/EP, COOTBETCTBYET MAKCHMAIBHOM MO~
JIE3HOH MOIIHOCTH CHCTeMEl. V3 rpaduka BUAHO, 9TO
ONTUMAaNIFHOE 3HAUCHHE TeMIIePaTyphl ra3a Ha BXOJIE B
Jetannaep yBeauuuaercs ¢ 60 go 70 oC [IpU U3MEHE-
HUH TEMIepaTypbl HICTOYHHKA TeIUIa ¢ HU3KOTeMIIepa-
TypHBIM TI0TeHIManoM ot 5 10 30 °C.

MakcumanbHas noje3Has MomHoctbh JIIA coot-
BETCTBYET TeMIIepaType Ha BXoJie B pacmuputens 70
%C u Huskoii Temneparype ucrounuka temia 30 °C.
Jonst MomHoCcTH, mojgaBaemMoil JII'A, MOHOTOHHO
YMEHBIIAETCS C YBEIMYEHHEM TEMIIepaTyphl ra3a Ha
BXO/I€ B PAaCIIMPHUTEINb. JTa 3aBUCMOCThH O0BSCHSETCS
COOTHOIIIEHHEM MOIIHOCTH, BbIpabaTbiBaeMoOi aeTaH-
JIEpOM, U MOIITHOCTHIO COOCTBEHHBIX HYX/I YCTaHOBKH.

MouHOCTb feTaH iepa yBEIUUUBACTCS C yBEIHYE-
HUEM TeMIlepaTyphl raza Ha BXOJE JeTaHjaep, B TO
BpeMs KaK MOIITHOCTh COOCTBEHHBIX HYXK] TaKXKe yBe-
JTMYUBaeTCA (B OCHOBHOM M3-32 YBEJIMYCHHS MOIIHO-
CTH, TMOTPeOIIIEMON KOMIIPECCOPOM TEIJIOHACOCHON
YCTaHOBKH).

Temmeparypa HU3KOIOTEHIIMAIEHOTO HCTOYHHKA
TeIula nMeeT OOJBINOE BIHMSHUE Ha BENIUYHHY 0NN
MOIIHOCTH, BbIpabarbiBaeMol ¢ nomouipio A, Ipu
MOBBILICHUH TEMIIEPATyPbl HU3KOMOTEHIIUAIBLHOTO HC-
Tounuka temna ot 5 10 30 °C yacTe oTIyckaemMoil MoI-

HOCTHU yBenuuuBaetcst Ha 2,6 — 5,0 %, 4eM BBbIIIe TeM-
mepaTtypa rasa nepen IeTaHIepOM, TeM OOJIbIIe BIHs-
HHE OKa3bIBaeT M3MEHEHHE TeMIIePaTyphl MCTOYHUKA
HU3KOIOTCHIINATLHOMW TETIIOTHI.
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Abstract

Technological transport is involved in a large number of technological processes of the main production ac-
tivity. To improve the efficiency of technological transport, it is necessary to constantly regulate its activities based
on the analysis of activities. For a more effective analysis, it is necessary to revise the principles of its conduct and

key assessment indicators.
AHHOTALUA

TexHOIOTHYEeCKU TPAHCIIOPT B OPTaHM3AIMAX YIaCTBYET B OOJBIIOM YHCIIE TEXHOJIOTHUECKUX MPOIECCOB

OCHOBHOM HpOPISBO]lCTBeHHOﬁ ACATCIbHOCTH. 21_]'[5[ IIOBBILICHUA Bq)(beKTI/IBHOCTI/I NCATCIBbHOCTH TEXHOJIOTHUYEC-
CKOT'0 TpaHCHOpTa HEOOXOIUMO ITOCTOSIHHO PEryJIMpOBaTh €ro AesSTeIbHOCTh Ha OCHOBE aHAaIN3a AESTeIbHOCTH.
Jst 6oniee 3¢ EeKTUBHOTO MPOBEICHUS aHATTN3a HEOOXOUMO MEPECMOTPETh MMPUHIIMITBI €T0 TMPOBEACHUS U KITIO-

YEeBBIX IT0Ka3aTeael OLIEHKH.

Keywords: benchmarking, technological transport, mono-analysis.
KaroueBrbie ciioBa: 66H‘1MapKI/IHF, TEXHOJIOTHYCCKUI TpaHCIIOPT, MOHO-aHAJIN3.

Benumapkusr (ot anri. Bench — yposens, BeicoTa
¥ mark — oTMeTKa) — 3T0 METO. YIPABJICHHUS NpeIIpH-
ATHEM, TIPEANOJaraloluii HEeNmpepbIBHBIA MpoIlIecC
OIIEHKH W CPAaBHEHHS XapaKTEPHUCTHK TOBAPOB/ yCIyT U
CIoco0OB OpraHU3aIui PabOThI C ITAJIOHHBIMH MTOKa-
3aTesIMA BeAYIIMX KOMIAHWH JUIs cOopa mHOpMa-
LUH, KOTOPas IIOMOXKET PacCMaTPUBAEMOMY INPEIIPHU-
SITUIO OIMPEJENUTh LIENIb CBOETO COBEPILIEHCTBOBAHUS U
MPOBECTH MEPOIPUSTHUS 10 YIYUIICHUIO padoTsI [1].

AKTyabHOCTh MPUMEHECHHsI OCHYMAapKHHTa Kak
MHCTPYMEHTA aHaliu3a ACSITEeIbHOCTU MPeanpusiTHsl, a
MMEHHO TEXHOJOTHYECKOTO TPAHCTIOPTa UMEET BBICO-
kuil noreHnuan. Ha naHHBIE MOMEHT BCe KpYITHbIE
KOMITAaHUU «THTAaHTBD) UCIIOJIb3YIOT OCHUMAPKUHT JJIs
pEeTyIUPOBAaHUS CBOEH AESITENLHOCTU C IENBIO0 TOBHI-
meHus d3pdexTuBHOCTH. JeaTeTbHOCTh TPaHCIIOpTa B
TaKUX KOMIIAHUSAX UMEET BAKHYIO POJIb, TAK KaK OH HC-
MOJIB3YETCS. B TEXHOJIOTMHU MPOU3BOJCTBEHHBIX MPO-
neccax. PerynupoBaHue A€ATEILHOCTH TpaHCIOPTa B
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anpyopy  CBSI3aHO C DKOHOMHYECKOW 3((eKTHBHO-
CTBIO, @ TI0 TOMY Ha NPAaKTHKE aHAJIN3 AEATCIBHOCTH
TPaHCIIOPTa TPOBOJUTCS 33 CUET YKOHOMHUYECKHX II0-
KazaTeleH, YTo SIBISIETCS HE PAIMOHAIBHBIM II0 PSLy
nprarH. OZHOHM M3 KOTOPHIX BBICTYHAaeT KauyecTBO 00-
CITy’KHBAaHUs IPOU3BOJCTBEHHBIX IPOIECCOB. Tarke
BR)KHEHIINM TIOKa3aTesieM SBISIETCI MOOMIBHOCTh
OCYILIECTBJICHHUSI TEXHOJOTHUECKUX MPOIECCOB, KOTO-
pas Io/ipasyMeBaeT MCIOJIb30BaHNE TEXHUKH 110 HE00-
XOAMMOCTH, a HE B paMKax 0003Ha4eHHOH JKCIUTyaTa-
. KOHTposIb IeATeNbHOCTH TaKXKe UTPaeT BajkKHYIO
POIIb, KOTOPas NPOSIBIAETCA B BO3MOXKHOCTHU IJIAaHUPO-
BaHMS TEXHOJOTMYECKUX MapaMeTpOB NEATEIBHOCTH
TpaHcriopta. Ha OCHOBaHMHM BBINIEH3IIOXKEHHOTO H
Oepst BO BHUMaHHE MPAKTUKy MPUMEHEHUS OeHUMap-
KHHTa TEXHOJOTMYECKOTO TPAaHCIOPTa KOHCTATHPY-
ercs He pocraTodHas 3((EeKTHBHOCTh aHANM3a Haes-
TENIBHOCTH TEXHOJIOTHYECKOTO TPAHCIIOPTA.

Jns a¢dexTruBHOTO aHanmuza Tpedyercs mepe-
CMOTpETh KIIIOYEBbIE MapaMeTpbl OEHUIMAapKUHTa, 4TO
Ha JJaHHBIII MOMEHT BPEMEHU He NIPOBOAUTCs. Bes cyTh
MIPOBOJUMOIO aHaIu3a SBJSIETCS BO3MOXKHOCTH Iepe-
XO07Ia Ha ayTCOPCHHT, JUI CHHXKEHHUS YPOBHS cebecTou-
MOCTH JICSITEIbHOCTH TEXHOJOTHYECKOI0 TpaHCIopTa
npeanpusThs. s ocynecTBICHHS OIHOTO OeHIMap-
KHUHra HEOOXOANMO NPOBECTH ABYXCTYIEHUATHIN aHa-
713, KOTOPBIH MOJDKEH BKJIIOYATh BHYTPEHHHH MOHO-
aHanM3 (AHAIM3 JESATENPHOCTH TEXHOJIOTHYECKOTO
TpaHCIIOPTa CTPYKTYPHOH €IMHULBI NPEANpPUSITHS) U
cTepeo-aHaIN3 (AHATHU3 AEATEIbHOCTH TEXHOJIOTHYe-
CKOT'O TPAHCHOPTA CTPYKTYPHBIX €INHHIl BHYTPH KOM-
naHun). [IpennoKeHHpIi MHOTOYPOBHEBBII aHATN3 HE
MPOTUBOPEYUT OCHOBAM M METOIOJIOTHUHU IPOBEACHUS
OGeHYMapKuHra. AITOPUTM IIPOBEIEHIU OEHIMapKUHTa
HE UMEEeT CTPOTOH periaMeHTaIlH, HO 3a4acTyI0 B HEM
BBIJICJISIOT IIECTH OCHOBHBIX ATAMoB. [2].

Ba)kHbIM ypOBHEM MPOBENICHNUS aHAIN3A SIBIISIETCS
MOHO-aHa/ln3, TaK Kak CTepeo-aHamm3 OymeT ocy-
IIECTBISITBECS. HA €0 OCHOBE. beHUMAapKHHT CBS3aH C
TIOUCKOM, H3Y9EHHEM U TI0A00POM COOTBETCTBYOLTHX
METO/IOB OPraHU3aLUK OM3HEC-TIPOIIECCOB, TIO3BOIISIO-
IUX KOMITAHWU JOCTHYb ITOCTABJICHHBIX mener [3].
Jnst mpoBEAEHNSI TIEPBOTO M BTOPOTO YPOBHS aHAIN3a
HEO0XOAUMO OIPENEeNIUTh KIIIOUEBbIE MapaMeTphbl TeX-
HOJIOTHUYEeCcKOro TpaHcnopra. Kpome Toro, mms nanb-
HEWIIero UCIOIb30BaHus JaHHBIX U KaK CICICTBUS HX
peryaupoBaHusl HE0OOXOIUMO 00ECIIEYHTh JI0CTaTOYHO
ynobnyto ¢opmy ux npencrasienus. [Ipemmaraercs
MIPUMEHSATH , HA OCHOBE KJIIOUEBBIX ITOKa3aTeseil nes-
TEJFHOCTH. [laciopT [esATeNbHOCTH TEXHOJOTHYE-
CKOTO TPaHCIIOPTa MPEANPHUATHSA (32 OTICTHHIN TOM) U
KapTy aHalinM3a [ESTCIPHOCTH TEXHOJOTHYECKOTO
TpaHCIIOPTA NPEANPUATHS, KOTOpas MpECTaBIeHa 10
roZIaM BKJIFOYAs 1BA IPEIBIAYINNX T0Jla ¢ IPEeICTaBIe-
HHEeM HMH(pOpManuu o0 M3MEHEHUH B aOCONIOTHOM M
oTHOcUTeNbHOM BUe (PucyHok 1).

IIpencraBneHHbI aHanU3 ¢ MPUMEHEHHUEM IIac-
MOpTa JAEATENBHOCTH TEXHOJIOIMYECKOr0 TpaHCIOopTa
MPEIIpUATHS, MO3BOJIIET MOMUMO OLIEHKH IPOBECTH
aHaJI3 BO3MOXHOTO PEryJHpOBaHMS JEATEIbHOCTH
npeanpusatasd. [IpuMeHeHne OeHUMapKuHra B TIpea-
CTaBJICHHOM BHJE TIO3BOJISIET KOHTPOJIHMPOBATH HATY-
palbHBIE M 3KCIUTyaTallMOHHbBIE TIOKa3aTeln MPEANpH-
SITUSL, KPOME TOTO TIPOM3BOANTE CPaBHEHHE U KOHTPOIIb
JEATEIBHOCTH CTPYKTYPHBIX IIOAPA3JENCHU OCy-
LIECTBIISIONNX TPAHCIIOPTHYIO AESTENBHOCTh. B ciy-
yae NMPUMEHEHHs Ha JTOJTOCPOYHONH OCHOBE B MEPUOJT
OTIPEJICIEHHOTO BPEMEHH, JaHHBIA aHAJIN3 TPEICTaB-
JIIeT BO3MOXKHOCTH B OTIpEJIE/IEHHEe OPHEHTHPOB JAes-
TEJIFHOCTH M JaJIbHEHIIeMy MOBBIMIEHUIO 3(deKTus-
HOCTH TPaHCIIOPTHOM JIeATEIFHOCTH B BHJIE ONTUMHU3a-
LUH " YCOBEPIICHCTBOBAHHS Pas3INIHBIX
9KCITyaTallHOHHBIX U YIPaBICHYECKNX PEIICHHH.
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TEXHHEA

ABRTOOVCEL
Jlerxoroi
TPAHCIIOPT
['pyzoRof

ITAPANETP

IOpPOEHAT
TEXHHEA
[TogpeMHD

[Wanigsize

CremHansHag
TEXHHEA
Q

CTpoHTeIEHO-
TPAHCIOPTHEIE
MAIIHHEL
[Ipogee

g TPAHCIIOPT

:

Koa-eo

Hcnonszyromue
DEHIHH

Henonezyromse T

Henoaszyviome
T'MT

CpenHHH BO3PACT

MakcHMATEHEE
eozpact TC

KBIL

KTI.

Kom-Eo

ITo BEHE
IPETIPHATHA

ITo BEEe 3-HX mHEI

PEMOHT

Kon-go TO

Kon-so TP

Komn-eo KP

Texmmxa, eg. TO

Texnmga, eg. TP

Texmmka, eg. KP

PACXO[

Kon-eo TommEEa
H3pacX0goEaHHOTO

bemamn

AT

I'MT

Tommieo B 9ac

berzmn

T

I'MT

ITPOEET

Qo npober

Cpensmi npober 1
eq. TC

Cpegsmi npober &
gac. 1 eg. TC

AYVTCOPCHHI!

Kon-eo TEXHHEEH
CTOPOHHHX
OpPTaHHZANHE

ADCOMOTHEI
MOKA3ATEIE

AVTCOPCHATA

Puc. 1. Kapma OYEeHKU OesmenbHOCmU MEXHON02UUECKO20 mpancnopma
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Abstract

We have developed a treatment regimen for cows with chronic necrotic pododermatitis, using the veterinary
drug "Mastovet", which provides a faster restoration of the function of damaged tissues. Mastovet has antiseptic,
anti-inflammatory and wound-healing effects, which is due to the components of the drug.
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AHHOTAIINA

Hamu Ob11a paspaboTaHa cxeMma JICUeHHsI KOPOB ¢ XPOHHYECKUM HEKPOTHIECKUM ITOI0JICPMATUTOM, C TIPH-
MCHEHHEM BETCPHHAPHOTO Ipemapara «MacTtoBeT», KoTopas obecreunBaeT 0ojee ObICTPOE BOCCTAHOBIECHHE
(YHKIINH MTOBPEXICHHBIX TKaHeH. MacToBeT 001agaeT aHTUCENTHIECKUM, ITPOTHBOBOCIIAIUTENBHBIM U paHO3a-
JKUBILTIOLIAM €M CTBUSIMU, 9TO 00YCIIOBICHO KOMIIOHEHTAMH TIpenapaTa.

KuiroueBblie cJ10Ba: HEKPOTHUUECKUN NTOOAEPMATHUT, KONIBITLA, KPYIIHBIM POraThlii CKOT, MACTOBET.
Key words: necrotic pododermatitis, hooves, cattle, mastovet.

Beenenne. Ha coBpeMeHHOM 3Tane pa3BUTHS pec-
ny6nuk, Bxogsmmx B CHIT u npoucxoasmye n3mene-
HUS B HMX OKOHOMHKE, COIMaIbHO-OOLIECTBEHHOMN
cdepe BBIIBUTAIOT Ha NIEPBBIN IUIaH MPOOIEMEI arpap-
HOTO CEKTOpa. B cBsi3m ¢ 3THM 0cOo0yI0 aKTyaIbHOCTD
proOpeTaroT BOMPOCH! IIPOIOBOIBCTBEHHOI Oe301mac-
HOCTH, BBIBOJIa arpapHOTrO CEKTOpa M3 CO37aBLIETOCS
KpH3HCa, a TaKkKe HAyYHOE 00ECIeUeHNE MTOBBIIICHNUS
3G PEKTUBHOCTH CEIILCKOXO3AHCTBEHHOTO IPOM3BOA-
cTBa. B 3TOM CBA3M OCHOBHOM 3ajauell BETCpUHAPHOU
HayKH W MPaKTUKH SBJSIETCS pa3paboTka U BHEAPEHUE
COBPEMEHHBIX, HanOoee 3P(HEeKTHUBHBIX M FKOJIOTHYE-
CKH YHCTBIX METO/IOB, TPOQIIAKTHKHY U JIeUeHHUs 3a00-
JIEBaHU )KUBOTHBIX.

bonesHn nucTanbHOrO OTAENa KOHEYHOCTEH KO-
poB B nocsienuue 20 JeT ABIAI0TCS HanOoee akTyab-
HOH Tpo0JIeMOH >KMBOTHOBOJCTBA, TaK KaK HAHOCST
3HAYNTEIbHBIA Y KOHOMIYECKHH yIepO Xo3sicTBaM, 3a
CYeT BBIOPAaKOBKM OOJBIIOr0 KOJWYECTBA OOJBHBIX
JKHUBOTHBIX, INPUYEM CaMBIX BBICOKONPOMYKTHUBHBIX,
IIPU 3TOM 3a00JI€Ba€MOCTb KOMBITEL[ y KOPOB B OTAEIb-
HBIX X03siicTBax noxoaut 1o 70-80% oT obuiero noro-
JIOBBS.

OCHOBHBIMU IPUYHHAMH 3200JI€BaHUH KOIBITEIT Y
KPYITHOT'O POraToro CKOTa MO MHEHHIO OOJIBIIMHCTBA
YUEHBIX SBJSIOTCA: HapyIIEHHE TEXHOJOTMYECKHX
MPUHIUIIOB COJIEP KaHMsT; HecOalaHCHPOBaHHOE KOPM-
JICHWE 110 OCHOBHBIM IIMTaTEIbHBIM BELIECTBAM,
MaKpo- M MHKpPO3JIEMEHTaM; MEXaHH4YeCKHe IOBpe-
JKJICHHST POTOBOM KarCyJbl U MSTKHX TKaHEH; OTCyT-
CTBHE WJIM HEJIOCTATOYHBIH MOIIMOH; IINPOKOE BHEIpe-
HHE B TIPOM3BOJICTBO BBICOKONPOAYKTHUBHBIX ITOPOJ
CKOTa €O CJIa0BIM KOTBITIIEBBIM poroM [1, 2, 3].

Hcxons u3 akTyaabHOCTH, HeJIbI0 HAIIUX HCCIIe-
JIOBaHUIl SBUJIOCH pa3paboTaTh CXeMy JICUEHUs] KOPOB
C XPOHHYECKHM HEKPOTHYECKHM ITOI0IEPMATHUTOM C
NPUMEHEHHEM BETEepHHApHOTO mpemapata «Macto-
BETY.

Marepuansl U MeToAbl HccjaegoBanuid. s
OLICHKH TepaneBTHYeCcKOi 3()(heKTHBHOCTH BETEPHHAP-
Horo npenapara «MacToBeT» NpH JIEYEHUU KPYITHOTO
poraTroro CKkora IO HPUHIUIY YCIOBHBIX aHAJIOrOB
66110 chOPMHUPOBAHO JBE TPYIIIBI )KUBOTHBIX (110 5 TO-
JIOB) € KIMHWYECKHUMH IPHU3HAKAMH XPOHHYECKOTO
HEKPOTHYECKOTO OJ0ZepMAaTHTA.

JKMBOTHBIM OMBITHOHM TPYHIBI mocie (yHKIHO-
HaJIbHOM OPTONEINYEeCKOM PacyuCTKU U XUpypruye-
CKOM 00pabOTKM KOIIBITEI] BHAYAIe MECTHO HCIIOJIB30-
BaJIM CIIOXKHBIH MOPOIIOK, B COCTaB KOTOPOTO BXOJSAT:
kanusi nepmanraar — 50%, G6opHas kucinora — 13%,
cynbdadopm — 13%, crpentorun — 12%, TrnosuH —
12%, a 3aTeM, HauUMHAs C TPETHUX CYTOK, NIPUMEHSIH
BeTepUHapHbII mpenapat «MacToBeT» ¢ HaloXKEHUEM
O6uHTOBOM NOBsA3KH. [Ipy JedeHnr KOPOB KOHTPOJILHOM

IPYIIBI CXeMa JICUeHHs ObLIa CXOXEH, HO BMECTO Be-
TEepUHAPHOTO NpenapaTta « MacTOBET» MpU HAJIOKEHUU
MOBsA30K MpuMeHsid 10% UXTHONOBYIO Ma3b.

Bcex noonbITHBIX )KMBOTHBIX BU3YaJlbHO OCMaT-
pUBaJI B COCTOSHHHM IOKOs, OoOparias BHAMAaHHE Ha
MI0JIOKEHHUE U TIOCTAHOBKY KOHEYHOCTEH, COCTOSHUE U
¢opmy KombITenm (OCOOCHHO YIENsid BHUMAaHHE Ha
«runepTpoUpoOBaHHBIC)» KOMBITIA), HATHYNAE OTCYHO-
CTH MSTKHX TKaHel. [Ipu MecTHOM 0CMOTpe NOpakeH-
HBIX KOIIBITEI] yCTAHABIMBAIN pa3Mep, HOopMy MaTosIo-
THYECKHX MPOIECCOB B MOPAXKEHHON YaCTH KOMBITEI.

PesyabTarsl ucciaenoBanuii. Jlo Hauana yede-
HUS KOPOB € MOPKEHHBIMH KOMBITIIAMU HAMU OTMEYa-
JIaCh CXOJKasl KJIMHIYECKas KapTHHA TeUCHUs XPOHUYE-
CKOTO HEKPOTHYECKOTO TMOJ0JIepMaTUTa I BCEX HC-
CIIEAYeMBIX JKMBOTHBIX. Y OOJNBIIMHCTBA KOPOB Ha
MOPAKEHHBIX KOHEYHOCTSAX OTMEYAIHNCh Ha MOJOLIBE U
MSKHIIAX YTIyONeHHs TEeMHOro mBera. Yacte u3
yTIyOJIeHUH CcITUBalach M 00Pa30BBIBATIICH OOPO3JEBL.
Por momomBEl TpencTaBIT COOOH IIEPOXOBATYIO
(parMeHTUPOBAHHYIO TIOBEPXHOCTD.

VY ’KMBOTHBIX HCCIEAYEMbIX TPYMN JaHHOE 3a00-
JIEBaHWE BBI3BAJIO PSJl OCIOXKHEHH: pa3phIXJICHHUE MO~
JIOIIBBI, IOPa)KEHHE aKCUATbHOM OOPO3/Ibl, MOpaKEeHNE
MIATOYHOM YaCTH KOIIBITEL, 3a001eBaHue OeIoi JTMHUU
U TIOPAXEHUS B 00JIaCTH MEKIANIBIIEBOM MIENH.

B xome mnpoBommMoi#l (yHKIHOHANBHOIH pac-
YUCTKU KONBITELl Y KOPOB ONBITHOW M KOHTPOJIBbHOM
TPYTIT TOPAKEHUS pa3IUIHON (POPMEI M pa3MepOB OT-
Meyalld Ha MOJOLIBEHHON MOBEpXHOCTH. B KOHTpOIIB-
HOM rpymnmne miomajas naToJIOrn4eckoro npouecca co-
craBmwia — 15,4242.54 cM?, B ONBITHOM rpynmne —
14,97+3,11 cM?.

CmoycTst 5 CcyTOK Toclie Hadaja JICUeHHUs y Bcex
JKUBOTHBIX 32)KMBJIEHHE HEKPOTHUYECKOTO MOJ0epMa-
TUTA TIPOUCXOUIIO C Pa3HOW CTENEHBbIO MHTEHCUBHO-
CTH, B 3aBUCUMOCTH OT JIOKQJTU3aIlNH MOpaKeHUs. 30Ha
TopakeHHsl ObLIa 3aMmoTHeHa THOWHBIM dKccyaaToM. B
CpeIHEM IUTOMAlb PAHEBBIX Ne()EKTOB B KOHTPOIBHOM
rpymnne yMeHsImnack Ha 34%, B ONBITHOM IpymIe co-
OTBETCTBEHHO Ha 38,6%.

Croycrs 10 cyTok nocne Hauana Je4eHHs Y HEKO-
TOPBIX XUBOTHBIX B KOHTPOJIbHOM TpyIie OTMEYallu
3aM0JTHEHHE TOJIOCTH Ae(eKTa TpaHyJIIIIMOHHON TKa-
HbIO, Ha MOBEPXHOCTH KOTOPOM HMMeEJICS HajeT THOM-
HOTO JKCCy/AaTa, 4acTh JAC(PEKTOB 3aIlOJIHSIACh POTO-
BOM TKaHBIO, TJIOTHOH KOHCHCTCHIIUHU, OOJIE3HEHHOCTh
TIPH TAJIBIAIMN HE3HAYUTENIbHASL. Y KUBOTHBIX OITBIT-
HOW rpynme aedeKT 3aloiHAICS pOroBOi TKaHbo. B
CpeIHEM ILIOMIAh 0YaroB THOHHOTO BOCIIAJICHHUS B 00-
JIACTH OCHOBBI KOKH KOTIBITEL] B KOHTPOJILHOM Ipyrre
yMeHbIIuIach Ha 46,6%, B onbITHOM rpytre Ha 51,4%.

Ha 21 cyTku quHamuka 3a)XMBJICHUSI HEKPOTHYE-
CKOT'0 TOJO0JIEPMATUTa Y KOPOB HCCIENYyEMbIX TPYIII
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HOCHJIa OJTHOTHUITHBIN Xapakrtep: opMUpoBaHue poro-
BOW TKaHU I10 IUIOIaan AedeKTa, 3TO 3aMETHO YMEHb-
a0 TUIOIAAb MOPAXKEHUS, B CPEIHEM Y KHUBOTHBIX
KOHTPOJIBHOW Tpymn oHa Obuta Ha 78,2% MeHbmie. Y
KOpPOB OMBITHOH JIe(eKTOB HE OOHAPYIKEHO.

B onprTHOI rpynme Ha 21-€ CyTKH Bce )KHBOTHBIC
KIIMHUYECKH BBI3OPOBENH, NMATOJIOTHIECKUH MPOLece
OBUT MMOJTHOCTBIO 3aKPBIT KOMBITIEBBIM pOoroM. B koH-
TPOJILHOH TpymIe Ha 26-e¢ CyTKH IOciie Havyala jiede-
HHS Y BCEX KOPOB JAMarHOCTHPOBAJM IOJHOE BBI3JO-
pOBIICHHE.

3akiiouenue. PazpaboraHHas HaMu cxeMa Jiede-
HHSI KOPOB C XPOHUYECKHM HEKPOTHIECKUM ITO0JIEp-
MaTUTOM C NPHMEHEHHEM BETEPHHAPHOTO Mperapara
«MactoBeT» obecmeumBaer Ooiee OBICTpOE BOCCTa-
HOBJIICHHE (YHKIWHU TOBPEKICHHBIX TKaHEeH. MacTo-
BeT 00NagaeT aHTHCENTHYECKWM, NPOTHBOBOCIIAIIHN-
TENBHBIM ¥ PAaHO3KHUBIISIOIINM JI€HCTBHAMH, 94TO 00y-
CIIOBJICHO KOMIIOHEHTaMH IIpeIapaTa.
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