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Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ! 

Ȼɑɜɑɐ ȮɌɘɔ 3-ɕ əɚɘɑɜ əɌɤɑɏɚ ɒɟɜəɌɗɌ ɓɌ 2015 ɏɚɐ.  

 ɋ ɜɌɐ, ɣɞɚ əɚɘɑɜ ɚɞɖɜɧɎɌɑɞɝɫ ɝɞɌɞɨɑɕ ɛɜɚɠɑɝɝɚɜɌ Ɂɑɐɐɔ 

ȶɜɔɣɌɖ (ȽɄȬ), ɛɚɝɎɫɥɑəəɚɕ ɔɝɞɚɜɔɔ ɝɚɓɐɌəɔɫ, ɢɑɗɫɘ ɔ ɓɌɐɌɣɌɘ 

ɘɑɒɐɟəɌɜɚɐəɚɕ ɌɝɝɚɢɔɌɢɔɔ ɝɞɜɌɞɑɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɑ (ISSSR). ȶɌɖ ɘɧ ɛɚɘəɔɘ, ɚɝəɚɎɌɞɑɗɑɘ ɩɞɚɕ Ɍɝɝɚɢɔ-

Ɍɢɔɔ ɍɧɗ ɓəɌɘɑəɔɞɧɕ ɛɜɚɠɑɝɝɚɜ ȬɗɑɖɝɌəɐɜ ȸɌɜɏɟɗɔɝ (ȽɄȬ), ɖɚɞɚ-

ɜɧɕ ɫɎɗɫɑɞɝɫ ɔəɚɝɞɜɌəəɧɘ ɣɗɑəɚɘ ɜɑɐɌɖɢɔɚəəɚɕ ɖɚɗɗɑɏɔɔ əɌɤɑɏɚ 

ɒɟɜəɌɗɌ. ȼɌɍɚɞɌ ɌɝɝɚɢɔɌɢɔɔ ɛɚɝɎɫɥɑəɌ ɚɛɜɑɐɑɗɑəɔɪ ɎɌɒəɑɕɤɔɡ 

ɛɑɜɝɛɑɖɞɔɎəɧɡ əɌɛɜɌɎɗɑəɔɕ ɜɌɓɎɔɞɔɫ ɝɛɑɢɔɌɗɨəɚɝɞɔ. 

 ȶɌɖ ɚɍɧɣəɚ, ɘɧ ɛɟɍɗɔɖɟɑɘ Ɏ əɌɤɑɘ ɒɟɜəɌɗɑ ɗɑɖɢɔɪ ɔ ɘɌ-

ɝɞɑɜ-ɖɗɌɝɝ ɔɓɎɑɝɞəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ, Ɍ ɞɌɖɒɑ ɜɌɓəɚɚɍɜɌɓəɧɑ ɚɜɔɏɔ-

əɌɗɨəɧɑ ɝɞɌɞɨɔ, əɌɟɣəɧɑ ɚɍɓɚɜɧ ɔ ɝɗɟɣɌɔ ɔɓ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔ-

ɖɔ, ɛɚɝɎɫɥɑəəɧɑ ɜɌɓɗɔɣəɧɘ əɌɛɜɌɎɗɑəɔɫɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ 

ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ. 

 ȹɌɐɑɪɝɨ, ɩɞɚɞ əɚɘɑɜ ɒɟɜəɌɗɌ, ɖɚɞɚɜɧɕ Ɏɧɡɚɐɔɞ Ɏ ɓəɌɘɑəɌ-

ɞɑɗɨəɚɑ Ɏɜɑɘɫ ɛɜɌɓɐəɚɎɌəɔɫ 120-ɗɑɞɔɫ ɚɞɖɜɧɞɔɫ Ɂ-ɗɟɣɑɕ ɐɚɝɞɌɎɔɞ 

ɎɌɘ ɟɐɚɎɚɗɨɝɞɎɔɑ. 

 

Ƚ ɟɎɌɒɑəɔɑɘ, 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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WHEN VISION PREVAILS: 

A HISTORY OF THE INTERNATIONAL SOCIETY FOR STRATEGIC STUDIES IN  

RADIOLOGY 
 

Hedvig Hricak, Hans G. Ringertz , James H. Thrall, Adrian K. Dixon , Ronald  L. 

Arenson, William G. Bradley, Ada Muellner, Gabriel P. Krestin  

 
oday, globalization is a well -recognized phenomenon that affects innumerable a s-

pects of daily life, including medical care. The drugs, medical devices, and imaging 

technologies on which national medical systems depend are developed in far -flung 

parts of th e globe. Although academic organizations, government agencies, and 

corporations from around the world both shape and are shaped by these developments, 

there are surprisingly few international forums for these stakeholders to meet, exchange 

ideas and set b road strategies for the future.  

This article reflects on the formation and evolution of the International Society for 

Strategic Studies in Radiology (IS3R), a non -political, not -for -profit organization that brings 

together leaders from academia, governmen t and industry to communicate, plan strategica l-

ly and influence future developments in the field of medical imaging. Long before globaliz a-

tion became a household word, the visionary leaders behind the IS3R recognized that there 

were deep, common interests and concerns among medical imaging communities around 

the world. It is hoped that this history will illustrate the value of forums for multilateral, i n-

ternational discussions on healthcare and will inspire and provide a model for the develo p-

ment of more su ch forums.  

 

ȶȺȯȰȬ ȮȺȻȼȺȽɇ ȮȴȳȿȬȷȴȳȬɂȴȴ ȻȼȱȺȭȷȬȰȬɊȾ: 

ȴȽȾȺȼȴɋ ȸȱȲȰȿȹȬȼȺȰȹȺȯȺ ȺȭɅȱȽȾȮȬ ȽȾȼȬȾȱȯȴɃȱȽȶȴɁ  

ȴȽȽȷȱȰȺȮȬȹȴȵ Ȯ ȷȿɃȱȮȺȵ ȰȴȬȯȹȺȽȾȴȶȱ 

 

Ɂɑɕɐɔ ȶɜɔɣɌɖ, ȯɌəɝ ȼɔəɏɑɜɞɢ, Ȱɒɑɕɘɝ ȾɜɌɗɗ, ȬɐɜɔɌə Ȱɔɖɝɚə, ȼɚəɌɗɨɐ Ȭɜɑə-

ɝɚə, ȿɔɗɨɫɘ ȭɜɩɐɗɔ, ȬɐɌ ȸɔɗəɑɜ, ȯɌɍɜɔɩɗɨ ȶɜɑɝɞɔə 
 

ɑɏɚɐəɫ ɏɗɚɍɌɗɔɓɌɢɔɫ ɫɎɗɫɑɞɝɫ ɡɚɜɚɤɚ ɔɓɎɑɝɞəɧɘ ɫɎɗɑəɔɑɘ, ɓɌɞɜɌɏɔɎɌɪɥɔɘ 

ɍɑɝɣɔɝɗɑəəɧɑ Ɍɝɛɑɖɞɧ ɛɚɎɝɑɐəɑɎəɚɕ ɒɔɓəɔ Ɏ ɞɚɘ ɣɔɝɗɑ, ɘɑɐɔɢɔəɝɖɚɕ ɝɗɟɒ-

ɍɧ. ȻɜɑɛɌɜɌɞɧ, ɘɑɐɔɢɔəɝɖɔɑ ɛɜɔɍɚɜɧ ɔ ɞɑɡəɚɗɚɏɔɔ (ɎɔɓɟɌɗɔɓɌɢɔɔ ɔɗɔ ɛɚɗɟ-

ɣɑəɔɫ ɔ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ), ɚɞ ɖɚɞɚɜɧɡ ɓɌɎɔɝɫɞ əɌɢɔɚəɌɗɨəɧɑ ɘɑɐɔɢɔəɝɖɔɑ ɝɔ-

ɝɞɑɘɧ, ɜɌɓɜɌɍɚɞɌəɧ Ɏ ɚɞɐɌɗɑəəɧɡ ɣɌɝɞɫɡ ɓɑɘəɚɏɚ ɤɌɜɌ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɌɖɌɐɑɘɔ-

ɣɑɝɖɔɑ ɚɜɏɌəɔɓɌɢɔɔ, ɏɚɝɟɐɌɜɝɞɎɑəəɧɑ ɟɣɜɑɒɐɑəɔɫ ɔ ɖɚɜɛɚɜɌɢɔɔ ɛɚ Ɏɝɑɘɟ ɘɔɜɟ ɚɐəɚ-

Ɏɜɑɘɑəəɚ ɔ ɠɚɜɘɔɜɟɪɞ ɩɞɔ ɚɞɖɜɧɞɔɫ ɔ ɓɌɎɔɝɫɞ ɚɞ əɔɡ, ɝɟɥɑɝɞɎɟɑɞ ɟɐɔɎɔɞɑɗɨəɚ ɘɌɗɚ 

ɘɑɒɐɟəɌɜɚɐəɧɡ ɠɚɜɟɘɚɎ ɐɗɫ Ɏɝɞɜɑɣɔ ɖɗɪɣɑɎɧɡ ɝɞɚɜɚə, ɚɍɘɑəɌ ɔɐɑɫɘɔ ɔ ɜɌɓɜɌɍɚɞɖɔ 

ɝɞɜɌɞɑɏɔɕ əɌ ɍɟɐɟɥɑɑ. 

ɉɞɌ ɝɞɌɞɨɫ ɚɞɜɌɒɌɑɞ ɠɚɜɘɔɜɚɎɌəɔɑ ɔ ɩɎɚɗɪɢɔɪ ȸɑɒɐɟəɌɜɚɐəɚɏɚ ɚɍɥɑɝɞɎɌ 

ɝɞɜɌɞɑɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ (IS3R), əɑɛɚɗɔɞɔɣɑɝɖɚɕ, əɑɖɚɘ-

ɘɑɜɣɑɝɖɚɕ ɚɜɏɌəɔɓɌɢɔɔ, ɖɚɞɚɜɌɫ ɚɍɦɑɐɔəɫɑɞ ɗɔɐɑɜɚɎ əɌɟɣəɧɡ ɝɚɚɍɥɑɝɞɎ, ɛɜɌɎɔɞɑɗɨ-

ɝɞɎɑəəɧɡ ɔ ɛɜɚɘɧɤɗɑəəɧɡ ɚɜɏɌəɔɓɌɢɔɕ ɐɗɫ ɖɚɘɘɟəɔɖɌɢɔɔ, ɝɞɜɌɞɑɏɔɣɑɝɖɚɏɚ ɛɗɌəɔɜɚ-

ɎɌəɔɫ ɔ Ɏɗɔɫəɔɫ əɌ ɍɟɐɟɥɔɑ ɜɌɓɜɌɍɚɞɖɔ Ɏ ɚɍɗɌɝɞɔ ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ. ȳɌɐɚɗɏɚ 

ɐɚ ɞɚɏɚ, ɖɌɖ ɛɚəɫɞɔɑ ɏɗɚɍɌɗɔɓɌɢɔɔ ɝɞɌɗɚ ɚɍɔɡɚɐəɧɘ, ɐɌɗɨəɚɎɔɐəɧɑ ɗɔɐɑɜɧ (ɗɔɐɑɜɧ-

əɚɎɌɞɚɜɧ) ɔɓ IS3R ɛɜɔɓəɌɎɌɗɔ, ɣɞɚ ɝɟɥɑɝɞɎɟɪɞ ɚɍɥɔɑ ɏɗɟɍɚɖɔɑ Ɏɚɛɜɚɝɧ ɔ ɛɜɚɍɗɑɘɧ 

ɝɜɑɐɔ ɝɚɚɍɥɑɝɞɎ Ɏ ɝɠɑɜɑ ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚ Ɏɝɑɘɟ ɘɔɜɟ. ȽɟɥɑɝɞɎɟɑɞ 

əɌɐɑɒɐɌ, ɣɞɚ ɔɝɞɚɜɔɫ ɝɚɚɍɥɑɝɞɎɌ əɌɏɗɫɐəɚ ɛɜɚɔɗɗɪɝɞɜɔɜɟɑɞ ɓəɌɣɑəɔɑ ɞɌɖɔɡ ɠɚɜɟɘɚɎ 

ɐɗɫ ɘəɚɏɚɝɞɚɜɚəəɔɡ, ɘɑɒɐɟəɌɜɚɐəɧɡ ɐɔɝɖɟɝɝɔɕ Ɏ ɝɠɑɜɑ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɔ ɍɟɐɑɞ 

ɎɐɚɡəɚɎɗɫɞɨ ɔ ɝɗɟɒɔɞɨ ɘɚɐɑɗɨɪ ɐɗɫ ɜɌɓɎɔɞɔɫ ɛɚɐɚɍəɧɡ ɠɚɜɟɘɚɎ. 
 

T 

Ƚ 

ȴȽȾȺȼȴɋ 
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Cancer Center. Depar t-
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New York, USA . 
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onception . 

The seeds of what is now known as the 

International Soci ety for Strategic Stu d-

ies in R adiology ð or IS3R ðwere planted some 35 

years agoat the first òInternational Conference on 

the Impact of New Radiological Technology on 

Health Care, Research and Teaching.ó heldin 

March of1978in San Francisco. Born of the vis ion 

of Dr. Alexander R. Margulis, then Chair of the 

Department of Radiology at the University of Cal i-

fornia (UCSF), the conference was organized by a 

small committee of academic radiologists under 

his leadership. Its purpose, as Dr. Margulis e x-

plained in h is introductory remarks, was to òdis-

cuss the problems imposed on radiology, medicine 

in general, the medical schools, the leading hosp i-

tals and society as a whole, by the explosive a d-

vances in [radiological] technology.ó  

 At the time, health care costs ac counted 

for approximately 9% of gross national product in 

the United States and posed a significant burden 

in other developed countries as well. òCAT feveró 

had already spread worldwide, and technologies 

for ultrasound and nuclear medicine were rapidly 

inc reasing in sophistication, making radiology one 

of the largest areas of capital expenditures in 

health care. Thehope of the meeting organizers 

was that sharing ideas and experiences intern a-

tionally would help to develop practical approac h-

es for deployingne w imaging technologies before 

limits on their use were imposed from outside the 

imaging community.  

To address this ambitious agenda, the 

committee gathered together not only academic 

radiologists, but also leaders from industry and 

government, deans, prof essors of medicine and 

surgery, basic scientists, and hospital directors. 

While the majority of the 75 active participants 

came from the United States, 32 hailed from other 

countries scattered around the globe: Australia, 

Canada, Denmark, England, France, Germany, 

Israel, Japan, Mexico, the Netherlands, Norway, 

Spain, Sweden and Yugoslavia.   

In individual lectures and panel discussions, 

the participants shared ideas and different n a-

tional approaches for addressing a wide array of 

concerns, including the fi nancingof new technol o-

gies, the assessment of the cost -effectiveness o f-

new technologies, control of the acquisition and 

use of new technologies within hospitals and 

healthcare systems, and the adjustment of trai n-

ing programs in light of new technologies. T he ex-

changeswere lively and enthusiastic, andas there 

was a general consensus that the meeting filled an 

important need addressed by no other forum, the 

UCSF Department of Radiology continued to pr e-

sent similar symposia every two to three years.  

 By the t ime of the fifth symposium, in 

1992, the organizing committee was large and i n-

ternational, and the meeting was attended by re p-

resentatives from 22 companies from diverse parts 

of the world. The program now addressed co n-

cerns affecting emerging as well as d eveloped 

countries, including outreach efforts to improve 

imaging and overall health care in the latter  

 In the mid -1990s, the roughly biennial 

symposiumwas no longer hosted solely by UCSF. 

It became geographically free -floating andshifted 

somewhat in emph asis, returning to a greater f o-

cus on justifyingthe costs of imaging. To dissem i-

nate the ideas exchanged at the meetings, the 

proceedings were published in journals such as 

Academic Radiology and European Radiology(1 -3), 

and executive summariesof the proce edings were 

sent to national radiological societies and relevant 

government agencies.  

II. Birth of the IS3R . 

The decision to form the non -profit Intern a-

tional Society for Strategic Studies in Radiology 

was made at the 1999 meeting in Berlin, partly to 

deal with the growing organizational demands of 

the meeting and its related outreach efforts. Sta t-

utes were established and headquarters werede s-

ignated in both the United States and Europe.  

Since the very beginning, the society hashad 

a diverse international  membership ð including 

representation from Europe, the US and Asia ð as 

well as strong relationships with industrial par t-

ners, who actively participate in its meetings. 

Corporate memberships for industry partners 

were introduced in 2003.  

 The broad missio n of the society is to d e-

fine and investigate strategic, scientific and ec o-

nomic issues of global importance to the field of 

radiology.By forming a partnership between ac a-

demia and industry, the society seeks to antic i-

pate national and global developments in radiol o-

gy and allied fields, define areas of common inte r-

est to both partners, and encourage cooperation. 

It aims to communicate important issues to rad i-

ologists, physicians in other medical fields, indu s-

try and governments, and to influence healthcare 

management and the flow of financial and human 

resources into the scientific and strategic fields 

most likely to advance biomedical imaging and 

patient care.  

The goal of increasing cost -effectiveness 

whileimprovingoutcomesis implicit in the societyõs 

missi on and continues to lie at the heart of its 

wide -ranging discussions. The topics addressed 

have includedeveryday concerns faced by depar t-

ment chairs (e.g., specialty -related turf battles, 

methods for improving workflow, challenges in the 

clinical implement ation of information technol o-

gies); financial and regulatory pressures affecting 

research;needed changes in the education of i m-

aging specialists; and new frontiers in imaging 

technologies and their potential synergy with a d-

Ƚ 
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vances in other biomedicalfields.  Starting with the 

fifth biennial meeting, the IS3R began to publish 

the proceedings of its meeting; thus far, they have 

all appeared in either Radiology or European R a-

diology --  two of the most respected and widely 

readpeer -reviewed imaging journals (4 -7). 

The society continues to evolve, expanding 

the international diversity of its membership and 

adapting the meeting programs to address pres s-

ing new subjects.Yet the hallmark of the societyõs 

operations and meetings remains open, multila t-

eral peer discussi on and consultation. This leads 

to better understanding of the needs of all the 

stakeholders, not least those of radiologists and 

their industrial partners. In turn, this unde r-

stan ding should lead to a better deal for patients 

and the community in the form  of lower costs, 

greater access, faster throughput and improved 

diagnosis and therapy.  

III. Impact and Conclusion . 

Much has changed in the 35 years since the 

first meeting on the òImpact of New Radiological 

Technology on Health Care, Research and Teac h-

ing,ó yet the subject of that meeting is as timely as 

ever and will remain soas long as biomedical i m-

aging continues to advance. While it is impossible 

to measure the precise impact of the IS3R and the 

preceding symposia on the development of bi o-

medical imagi ng around the world, the fact that 

leaders from the highest levels of academia, i n-

dustry and government agencies have found it 

worth their while to attend the symposia time and 

again over several decadesis a strong indication of 

the societyõs value.  

Throu gh the IS3R, stakeholders who could 

easily see each other as competitors have deve l-

oped friendships and a better understanding of 

how their needs can be aligned in the shared 

quest for high -quality, cost -effective healthcare. 

Industry leaders who have atte nded have co m-

mented that the meetings provide a unique a t-

mosphere, in which, instead of delivering a òsales 

pitch,ó they feel free to engage in an open ex-

change of information. They have also expressed 

appreciation for the forward -looking perspectives 

of t he societyõs members and have said that the 

meetings often help them with their strategic 

planning.  

The IS3R meetingssharpened leadersõ focus 

on many important emerging technologies, inclu d-

ing digital imaging methods that substantially 

transformed the fie ld, and functional and molec u-

lar imaging methods that have supported new d i-

rections in clinical practice and research that e x-

tend beyond the traditional bo rders of radiology. 

New and innovative ideas for improving the effe c-

tiveness and efficiency of health caregained tra c-

tion among the medical i maging community after 

being presented at the IS3R and likely influenced 

leadersõ decisions regarding which technologies 

and research areas to invest in.  

A look back at the sixth IS3R meeting in 

2005 provides some ev idence of the societyõs pres-

cience ð and perhaps its ability to help set the 

course for change (4). Topics discussed atthe 2005 

meeting that were exciting and novel at the time 

included the need for structured reporting, which 

is now being widely implement ed;cost savings and 

care improvements obtainable through inter -

institutional image sharing, which is now being 

provided through commercially -run cloud -sharing 

systems; computerized order entry with decision 

support, which is now embedded in US Federal 

law and coming to Europe; the potential for òdata 

mining,ó which is now being applied in the emerg-

ing discipline of radiomics; and the importance of 

defining and using shared lexicons (such as 

SNOMED and RADLEX) for precise communic a-

tion ñwhich is now conceptua lly part of precision 

medicine (4).The meeting also featured an exte n-

sive discussion of molecular medicinethat pre s-

aged other precision medicine concepts, such as 

the use of imaging methods that target gene pro d-

ucts to detect, localize and quantify gene ac tivity ð 

in essence, a form of functional genomics. While 

IS3R was certainly not the first place these topics 

were presented, it was likely the first place that 

many leaders in the radiology community and 

medical imaging industry heard about them in 

detail  and had a chance to share their perspe c-

tives on them.  

There is no doubt that atthe IS3R meetings 

and prior biennial symposia, leadersreinforced 

each otherõs commitments to tackling difficult 

problems, such as standardizing evidence -

basedapproaches to ima ging, making large -scale 

changes in daily practiceto incorporate advances 

in information technology, and improving radi a-

tion safety.  

 The advent of healthcare reform in the 

United States and other countries around the 

world has heightened the pressure to i ncrease 

cost -effectiveness and develop better measures of 

outcomes. Thus, the question of how advances in 

medical technology can be incorporated into an 

economically viable healthcare system has become 

still more urgent and complex. The IS3R, which 

continu es to expand year by year, is an important 

reminder that reaching across organizational 

boundaries and national borders can help us 

findcreative and practical answers.  
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ȶȷȴȹȴɃȱȽȶȬɋ ȳȹȬɃȴȸȺȽȾɈ ȼȬȰȴȺȹȿȶȷȴȰȹɇɁ ȸȱȾȺȰȺȮ  

ȮȴȳȿȬȷȴȳȬɂȴȴ ȻȬȼȬɅȴȾȺȮȴȰȹɇɁ Ȳȱȷȱȳ Ȼȼȴ ȯȴȻȱȼȻȬȼȬȾȴȼȱȺȳȱ 
 

ȻɌɤɌ Ƚ.Ȼ. 

 
ɑɘɌ ɗɑɖɢɔɔ ð ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɏɔɛɑɜɠɟəɖɢɔɚəɔɜɟɪɥɔɡ ɛɌɜɌɥɔ-

ɞɚɎɔɐəɧɡ ɒɑɗɑɓ. ȯɔɛɑɜɛɌɜɌɞɔɜɑɚɓ (ȯȻȾ) Ɏɡɚɐɔɞ Ɏ ɞɜɚɕɖɟ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɧɡ ɩəɐɚɖɜɔəɚɛɌɞɔɕ ɔ ɫɎɗɫɑɞɝɫ ɝɌɘɚɕ ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ ɏɔɛɑɜɖɌɗɨɢɑɘɔɔ. 

ȼɌɝɤɔɜɑəɔɑ ɛɚɖɌɓɌəɔɕ ɖ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ ȯȻȾ ɔ ɜɌɓɎɔɞɔɑ ɘɑɞɚɐɚɎ ɘɌɗɚɔəɎɌ-

ɓɔɎəɚɕ ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɔ ɞɜɑɍɟɪɞ ɞɚɣəɚɕ ɐɚɚɛɑɜɌɢɔɚəəɚɕ ɞɚɛɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

ȼɌɐɔɚəɟɖɗɔɐəɧɑ ɘɑɞɚɐɧ ɛɜɑɐɚɝɞɌɎɗɫɪɞ ɞɌɖɟɪ Ɏɚɓɘɚɒəɚɝɞɨ, ɛɜɑɒɐɑ Ɏɝɑɏɚ ɛɜɔ ɛɑɜɎɔɣ-

əɚɘ ɔ ɞɜɑɞɔɣəɚɘ ȯȻȾ, ɔ ɚɝɚɍɑəəɚ ɎɌɒəɌ ɔɡ ɜɚɗɨ ɛɜɔ ɛɑɜɝɔɝɞɑəɢɔɔ ɔ ɜɑɢɔɐɔɎɑ ȯȻȾ.  

Ȯ ɝɞɌɞɨɑ ɚɝɎɑɥɌɪɞɝɫ ɛɜɔɘɑəɫɑɘɧɑ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɧ ɔ ɘɑɞɚɐɔɖɔ, ɔəɞɑɜ-

ɛɜɑɞɌɢɔɫ ɜɑɓɟɗɨɞɌɞɚɎ, ɛɚɖɌɓɌəɔɫ ɖ ɔɝɝɗɑɐɚɎɌəɔɪ ɔ ɖɗɔəɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɛɜɔ ɛɑɜɎɔɣ-

əɚɘ, Ɏɞɚɜɔɣəɚɘ, ɎɚɓɎɜɌɞəɚɘ ɔ ɜɑɢɔɐɔɎəɚɘ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓɑ. Ⱥɝɚɍɚɑ ɎəɔɘɌəɔɑ ɟɐɑɗɑ-

əɚ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɜɌɐɔɚɌɖɞɔɎəɧɡ ɔəɐɔɖɌɞɚɜɚɎ ɛɜɔ ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɚɕ ɜɌɐɔɚɌɝ-

ɝɔɝɞɔɜɚɎɌəəɚɕ ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɑɜɎɔɣəɧɕ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓ, Ɏɞɚɜɔɣəɧɕ ɏɔɛɑɜɛɌɜɌɞɔ-

ɜɑɚɓ, ɝɢɔəɞɔɏɜɌɠɔɫ ɛɌɜɌɥɔɞɚɎɔɐəɧɡ ɒɑɗɑɓ, ɜɌɐɔɚɌɝɝɔɝɞɔɜɚɎɌəəɌɫ ɛɌɜɌɞɔɜɑ-
ɚɐɩɖɞɚɘɔɫ. 

 

RADIONUCLIDE VISUALIZATION OF PARATHYROID GLANDS AND THEIR CLINICAL 

ROLE IN HYPERPARATHYROIDISM 

 

Pasha S.P. 
 

ecture subject is the radionuclide visualization of the hyper functioning parath y-

roid glands. Hyperparathyroidism is among the three most common endoc rinolog i-

cal diseases and is the most frequent cause of hypercalcemia. The extension of i n-

dications for surgical treatment of hyperparathyroidism and the development of 

minimally invasive techniques require accurate preoperative topical diagnosis. Radionucl ide 

methods provide the opportunity, especially in primary and tertiary hyperparathyroidism, 

and are most important is their role in persistence and recurrence of the hyperparathyroi d-

ism.  

In the article radiopharmaceuticals and techniques in current use, interpretation of 

results, indications for the diagnostics and clinical relevance for primary, secondary, and 

recurrent hyperparathyroidism are discussed. Special attention is paid to the use of radioa c-

tive ind icators in minimally invasive radio -assisted p arathyroidectomy.   

 
Keywords: primary hyperparathyroidism, secondary hyperparathyroidism, 

parathyroid scintigraphy, radioguided parthyroidectomy.  
 

 
 

ɚɗɨɖɚ ɝɎɚɑɎɜɑɘɑəəɚɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ 

ɟɐɌɗɑəɔɑ ɏɔɛɑɜɠɟəɖɢɔɚəɔɜɟɪɥɑɕ ɞɖɌ-

əɔ ɛɌɜɌɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɛɚɓɎɚɗɫɑɞ 

ɔɓɍɑɒɌɞɨ ɜɌɓɜɟɤɔɞɑɗɨəɧɡ ɛɚɝɗɑɐɝɞɎɔɕ əɌɜɟ-

ɤɑəɔɫ ɏɚɘɑɚɝɞɌɓɌ ɖɌɗɨɢɔɫ ɛɜɔ ɏɔɛɑɜɛɌɜɌɞɔ-

ɜɑɚɓɑ (ȯȻȾ). ȼɌɐɔɚəɟɖɗɔɐəɧɑ ɘɑɞɚɐɧ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ ɛɌɜɌɥɔɞɚɎɔɐəɧɡ ɒɑɗɑɓ (ȻɅȲ) əɑ ɔɏɜɌ-

ɪɞ əɔɖɌɖɚɕ ɜɚɗɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȯȻȾ ɔɗɔ ɚɢɑəɖɑ 

ɛɚɖɌɓɌəɔɕ ɖ ɚɛɑɜɌɞɔɎəɚɘɟ ɗɑɣɑəɔɪ. ȺɐəɌɖɚ, 

ɖɚɏɐɌ ɜɑɤɑəɔɑ ɚ ɡɔɜɟɜɏɔɣɑɝɖɚɘ ɛɚɝɚɍɔɔ ɛɜɔ-

əɫɞɚ, ɝɢɔəɞɔɏɜɌɠɔɫ ɝ 99m Tc-MIBI ɛɜɑɐɚɝɞɌɎɗɫɑɞ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɑɐɚɛɑɜɌɞɔɎəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɑəəɧɡ ȻɅȲ. Ȼɜɔ ɛɑɜɎɔɣəɚɘ 

ȯȻȾ ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɘɚɒɑɞ ɍɧɞɨ 

ɛɚɗɑɓəɚɕ ɛɑɜɑɐ ɐɎɟɝɞɚɜɚəəɑɕ ɜɑɎɔɓɔɑɕ, ɛɚɓɎɚ-

ɗɫɑɞ ɚɞɚɍɜɌɞɨ ɍɚɗɨəɧɡ ɐɗɫ ɛɜɔɢɑɗɨəɚɏɚ ɎɘɑɤɌ-
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ɞɑɗɨɝɞɎɌ, Ɍ ɞɌɖɒɑ ɝɚɓɐɌɑɞ ɛɜɑɐɛɚɝɧɗɖɔ ɐɗɫ ɘɔ-

əɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɚɕ ɜɌɐɔɚɌɝɝɔɝɞɔɜɚɎɌəəɚɕ 

ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɔ. Ȼɜɔ Ɏɞɚɜɔɣəɚɘ ȯȻȾ ɖɗɔ-

əɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɚɝɞɌɑɞɝɫ ɝɛɚɜəɚɕ, əɚ ɛɜɔ ɛɑɜɝɔɝɞɑə-

ɢɔɔ ɔɗɔ ɜɑɢɔɐɔɎɑ ɓɌɍɚɗɑɎɌəɔɫ ɝɢɔəɞɔɏɜɌɠɔɫ 

ȻɅȲ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɝɜɑɐɔ ɘɑɞɚɐɚɎ 

ɞɚɛɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɑɜɑɐ ɛɚɎɞɚɜəɧɘ ɚɛɑ-

ɜɌɞɔɎəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ. 

ȻɌɜɌɥɔɞɚɎɔɐəɧɑ ɒɑɗɑɓɧ ɔ ɏɔɛɑɜɛɌɜɌ-

ɞɔɜɑɚɓ. 

ȻɌɜɌɥɔɞɚɎɔɐəɧɑ ɒɑɗɑɓɧ ɫɎɗɫɪɞɝɫ ɖɗɪ-

ɣɑɎɧɘ ɓɎɑəɚɘ Ɏ ɏɚɘɑɚɝɞɌɓɑ ɖɌɗɨɢɔɫ; ɏɔɛɑɜɖɌɗɨ-

ɢɑɘɔɫ, ɎɚɓəɔɖɌɪɥɌɫ ɛɜɔ ɔɡ ɏɔɛɑɜɠɟəɖɢɔɔ, Ɏ 

ɚɞɝɟɞɝɞɎɔɑ ɗɑɣɑəɔɫ ɣɜɑɎɌɞɌ ɛɌɏɟɍəɧɘɔ ɛɚɝɗɑɐ-

ɝɞɎɔɫɘɔ ɐɗɫ ɛɌɢɔɑəɞɌ. ȳɌ ɛɚɝɗɑɐəɔɑ ɛɚɗɞɚɜɌ 

ɐɑɝɫɞɔɗɑɞɔɫ ɐɚɝɞɔɒɑəɔɫ Ɏ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɏɔɛɑɜɠɟəɖɢɔɚəɔɜɟɪɥɔɡ ȻɅȲ ɛɜɚ-

ɗɚɒɔɗɔ ɛɟɞɨ ɖ ɛɜɔɢɑɗɨəɚɕ ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚ-

ɘɔɔ. 

ȰɎɑ ɛɌɜɧ ȻɅȲ (Ɏɑɜɡəɔɑ ɔ əɔɒəɔɑ), ɘɌɝ-

ɝɚɕ ɛɚ 30-40 ɘɏ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɔɗɑɒɌɞ ɝɓɌɐɔ ɖ 

ɐɚɗɫɘ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɔ ɝɚɝɞɚɫɞ ɔɓ ɏɗɌɎəɧɡ 

ɖɗɑɞɚɖ (ɝɑɖɜɑɞɔɜɟɪɥɔɡ ɛɌɜɌɞɏɚɜɘɚə) ɔ ɚɖɝɔ-

ɠɔɗɨəɧɡ ɖɗɑɞɚɖ (ɍɚɏɌɞɧɡ ɘɔɞɚɡɚəɐɜɔɫɘɔ), 

ɚɖɜɟɒɑəəɧɡ ɒɔɜɚɎɚɕ ɞɖɌəɨɪ. ȻɅȲ, ɜɌɝɛɚɗɚ-

ɒɑəəɧɑ Ɏɧɤɑ ɔɗɔ əɔɒɑ ɟɜɚɎəɫ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ ɔɗɔ ɚɞɐɌɗɑəəɧɑ ɚɞ ɑɑ ɓɌɐəɑɏɚ ɖɚəɞɟɜɌ, 

ɝɣɔɞɌɪɞɝɫ ɩɖɞɚɛɔɣɑɝɖɔɘɔ. Ȯɧɐɑɗɫɑɘɧɕ ɛɌɜɌ-

ɥɔɞɚɎɔɐəɧɘɔ ɒɑɗɑɓɌɘɔ ɛɌɜɌɞɏɚɜɘɚə ɜɑɏɟɗɔɜɟ-

ɑɞ Ɏəɑɖɗɑɞɚɣəɟɪ ɖɚəɢɑəɞɜɌɢɔɪ ɖɌɗɨɢɔɫ Ɏ 

ɚɣɑəɨ ɟɓɖɔɡ ɛɜɑɐɑɗɌɡ [1, 2]. 

Ȯɧɐɑɗɫɪɞ ɞɜɔ ɜɌɓɗɔɣəɧɡ ɖɗɔəɔɣɑɝɖɔɡ 

ɞɔɛɌ ȯȻȾ: ɛɑɜɎɔɣəɧɕ, Ɏɞɚɜɔɣəɧɕ ɔ ɞɜɑɞɔɣəɧɕ. 

ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɛɑɜɎɔɣəɚɏɚ ɏɔɛɑɜɛɌɜɌɞɔ-

ɜɑɚɓɌ Ɏ ɛɚɛɟɗɫɢɔɔ ɝɚɝɞɌɎɗɫɑɞ 0,2% - 0,5%; ɩɞɚ 

əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɌɫ ɛɜɔɣɔəɌ ɏɔɛɑɜ-

ɖɌɗɨɢɑɘɔɔ. ȳɌɍɚɗɑɎɌəɔɑ Ɏ ɞɜɔ-ɣɑɞɧɜɑ ɜɌɓɌ ɣɌ-

ɥɑ ɛɚɜɌɒɌɑɞ ɒɑəɥɔə, ɣɑɘ ɘɟɒɣɔə, ɔ ɫɎɗɫɑɞɝɫ 

ɞɜɑɞɨɑɕ ɛɚ ɣɌɝɞɚɞɑ ɩəɐɚɖɜɔəɚɛɌɞɔɑɕ ɛɚɝɗɑ ɝɌ-

ɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ ɔ ɏɔɛɚɞɔɜɑɚɓɌ [3]. Ȼɜɔɣɔəɚɕ 

ɛɑɜɎɔɣəɚɏɚ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓɌ Ɏ 80% - 85% ɫɎ-

ɗɫɪɞɝɫ ɝɚɗɔɞɌɜəɧɑ Ɍɐɑəɚɘɧ ȻɅȲ, ɜɑɒɑ Ɏɝɞɜɑ-

ɣɌɪɞɝɫ ɛɌɜəɧɑ Ɍɐɑəɚɘɧ (5%) ɔ ɐɔɠɠɟɓəɌɫ ɏɔ-

ɛɑɜɛɗɌɓɔɫ Ɏɝɑɡ ȻɅȲ (10% - 15%); ɜɌɖ ɛɌɜɌɥɔ-

ɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɎɝɞɜɑɣɌɑɞɝɫ ɏɚɜɌɓɐɚ ɜɑɒɑ 

(<1%) [2]. Ȭɐɑəɚɘɧ ɣɌɥɑ ɛɜɚɔɝɡɚɐɫɞ ɔɓ əɔɒəɔɡ 

ȻɅȲ ɔ ɐɔɌɏəɚɝɞɔɜɟɪɞɝɫ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɔ 

ɜɌɓɘɑɜɑ 1-3 ɝɘ ɔ ɘɌɝɝɑ ɍɚɗɑɑ 300 ɘɏ [5]. ȯȻȾ ɝ 

ɛɑɜɎɔɣəɚɕ ɘɟɗɨɞɔɏɗɌəɐɟɗɫɜəɚɕ ɏɔɛɑɜɛɗɌɓɔɑɕ 

ɣɌɥɑ ɎɝɞɜɑɣɌɑɞɝɫ ɛɜɔ ɝɔəɐɜɚɘɑ ɘəɚɒɑɝɞɎɑə-

əɚɕ ɩəɐɚɖɜɔəəɚɕ əɑɚɛɗɌɓɔɔ I ɔɗɔ II ɞɔɛɌ. 

ȶɗɌɝɝɔɣɑɝɖɔɑ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ 

ɛɑɜɎɔɣəɚɏɚ ȯȻȾ (ɖɌɘəɔ Ɏ ɛɚɣɖɌɡ, ɒɑɗɟɐɚɣəɚ-

ɖɔɤɑɣəɧɑ ɜɌɝɝɞɜɚɕɝɞɎɌ, ɍɚɗɔ Ɏ ɖɚɝɞɫɡ, əɌɜɟ-

ɤɑəɔɫ ɛɝɔɡɔɖɔ) ɎɝɞɜɑɣɌɪɞɝɫ Ɏɝɑ ɜɑɒɑ. Ʉɔɜɚ-

ɖɚɑ ɛɜɔɘɑəɑəɔɑ ɌɎɞɚɘɌɞɔɣɑɝɖɔɡ ɗɌɍɚɜɌɞɚɜəɧɡ 

ɌəɌɗɔɓɌɞɚɜɚɎ ɛɜɔɎɑɗɚ ɖ ɞɚɘɟ, ɣɞɚ ɏɔɛɑɜɖɌɗɨɢɑ-

ɘɔɪ ɟ ɍɚɗɨɤɔəɝɞɎɌ (50% - 80%) ɛɌɢɔɑəɞɚɎ Ɏɧ-

ɫɎɗɫɪɞ ɛɜɔ ɚɍɧɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɖɜɚɎɔ [4, 5]. 

ȺɐəɌɖɚ, ɟ ɘəɚɏɔɡ ɍɚɗɨəɧɡ ɝ ɞɌɖ əɌɓɧɎɌɑɘɧɘ 

ɍɑɝɝɔɘɛɞɚɘəɧɘ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓɚɘ ɔɘɑɑɞɝɫ 

əɑɝɛɑɢɔɠɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ (ɟɞɚɘɗɫɑɘɚɝɞɨ, 

ɍɚɗɑɓəɑəəɚɝɞɨ Ɏ ɘɧɤɢɌɡ ɔ ɖɚɝɞɫɡ, ɜɌɓɐɜɌɒɔ-

ɞɑɗɨəɚɝɞɨ, ɖɚɗɑɍɌəɔɑ əɌɝɞɜɚɑəɔɫ ɔ ɞ.ɐ.), ɎɧɜɌ-

ɒɑəəɚɝɞɨ ɖɚɞɚɜɚɕ ɚɍɧɣəɚ ɟɘɑəɨɤɌɑɞɝɫ ɛɚɝɗɑ 

ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɔ [3, 5]. 

ȰɔɌɏəɚɓ ɛɑɜɎɔɣəɚɏɚ ȯȻȾ ɛɜɔ ɏɔɛɑɜɖɌɗɨ-

ɢɑɘɔɔ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ Ɏɧɝɚɖɚɕ ɖɚəɢɑəɞɜɌɢɔɑɕ 

ɛɌɜɌɞɔɜɑɚɔɐəɚɏɚ ɏɚɜɘɚəɌ Ɏ ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ. 

ȮɝɞɜɑɣɌɑɞɝɫ ɞɌɖɒɑ əɑɘɌɗɚ ɍɚɗɨəɧɡ ɛɑɜɎɔɣəɧɘ 

ȯȻȾ ɝ Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ ɛɌɜɌɞɏɚɜɘɚəɌ ɔ Ɏɧɝɚ-

ɖɚ-əɚɜɘɌɗɨəɧɘ ɟɜɚɎəɑɘ ɖɌɗɨɢɔɫ Ɏ ɝɧɎɚɜɚɞɖɑ; 

ɜɑɒɑ ɎɝɞɜɑɣɌɑɞɝɫ ɛɑɜɎɔɣəɧɕ ȯȻȾ ɝ ɏɔɛɑɜɖɌɗɨ-

ɢɑɘɔɑɕ ɔ Ɏɧɝɚɖɚ-əɚɜɘɌɗɨəɚɕ ɖɚəɢɑəɞɜɌɢɔɑɕ 

ɛɌɜɌɞɏɚɜɘɚəɌ [4, 5, 6]. 

Ȯɞɚɜɔɣəɧɕ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓ ɎɚɓəɔɖɌɑɞ 

ɣɌɥɑ Ɏɝɑɏɚ ɛɜɔ ɡɜɚəɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɛɚɣɑɖ, ɖɚ-

ɏɐɌ əɔɓɖɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɖɌɗɨɢɔɫ ɝɧɎɚɜɚɞɖɔ 

ɝɞɔɘɟɗɔɜɟɪɞ ɐɔɠɠɟɓəɟɪ ɏɔɛɑɜɛɗɌɓɔɪ ɛɌɜɌ-

ɥɔɞɚɎɔɐəɧɡ ɒɑɗɑɓ ɔ ɏɔɛɑɜɛɜɚɐɟɖɢɔɪ ɛɌɜɌɞɔ-

ɜɑɚɔɐəɚɏɚ ɏɚɜɘɚəɌ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɟ ɞɌɖɔɡ 

ɍɚɗɨəɧɡ ȻɅȲ ɛɜɚɐɚɗɒɌɪɞ ɜɌɝɞɔ ɔ ɝɞɌəɚɎɫɞɝɫ 

ɝɎɑɜɡɌɖɞɔɎəɧɘɔ ɔ ɌɎɞɚəɚɘəɧɘɔ, ɛɜɔɎɚɐɫ ɖ 

ɞɔɛɔɣəɚɕ Ɍɝɔɘɘɑɞɜɔɣəɚɕ ɏɔɛɑɜɞɜɚɠɔɔ ɔ Ɏɧ-

ɜɌɒɑəəɚɕ ɏɔɛɑɜɖɌɗɨɢɑɘɔɔ (ɞɜɑɞɔɣəɧɕ ɏɔɛɑɜ-

ɛɌɜɌɞɔɜɑɚɓ) [3, 4]. 

ȷɑɣɑəɔɑ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓɌ. 

ȴɓɗɑɣɑəɔɑ ɏɔɛɑɜɖɌɗɨɢɑɘɔɔ, ɎɧɓɎɌəəɚɕ 

ɛɑɜɎɔɣəɧɘ ȯȻȾ, ɐɚɝɞɔɏɌɑɞɝɫ ɞɚɗɨɖɚ ɡɔɜɟɜɏɔɣɑ-

ɝɖɔɘ ɟɐɌɗɑəɔɑɘ ɏɔɛɑɜɠɟəɖɢɔɚəɔɜɟɪɥɑɕ ɞɖɌəɔ 

ɛɌɜɌɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. Ɂɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑ-

əɔɑ ɚɐəɚɓəɌɣəɚ ɛɚɖɌɓɌəɚ ɍɚɗɨəɧɘ ɝ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ ɔɗɔ ɚɝɗɚɒəɑəɔɫɘɔ ȯȻȾ. 

Ɂɚɞɫ ɗɑɏɖɚɑ ɞɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɐɚɛɟɝɖɌɑɞ ɞɑ-

ɜɌɛɑɎɞɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ (ɍɔɝɠɚɝɠɚəɌɞɧ, ɖɌɗɨ-

ɢɔɘɔɘɑɞɔɖɔ, ɩɝɞɜɚɏɑəɧ ɟ ɒɑəɥɔə Ɏ ɛɚɝɞɘɑəɚ-

ɛɌɟɓɑ), Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɔ ɍɑɝɝɔɘɛɞɚɘəɚɘ 

ɞɑɣɑəɔɔ ȯȻȾ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɝɣɔɞɌɑɞɝɫ 

ɛɚɖɌɓɌəəɧɘ, ɑɝɗɔ ɝɧɎɚɜɚɞɚɣəɌɫ ɖɚəɢɑəɞɜɌɢɔɫ 

ɖɌɗɨɢɔɫ Ɏɧɤɑ ɛɚɛɟɗɫɢɔɚəəɚɕ əɚɜɘɧ ɍɚɗɑɑ ɣɑɘ 

əɌ 0,1 ɘɘɚɗɨ/ɗ, ɖɗɔɜɑəɝ ɖɜɑɌɞɔəɔəɌ əɔɒɑ 60 

ɘɗ/ɘɔə, ɝɟɥɑɝɞɎɑəəɚ ɝəɔɒɑəɌ ɘɔəɑɜɌɗɨəɌɫ 

ɛɗɚɞəɚɝɞɨ ɖɚɝɞəɚɕ ɞɖɌəɔ (T-Score<-2,5 ɡɚɞɫ ɍɧ 

Ɏ ɚɐəɚɕ ɓɚəɑ) [5, 7]. 

ȾɜɌɐɔɢɔɚəəɌɫ ɡɔɜɟɜɏɔɣɑɝɖɌɫ ɞɌɖɞɔɖɌ 

ɛɜɑɐɛɚɗɌɏɌɑɞ ɐɎɟɝɞɚɜɚəəɪɪ ɜɑɎɔɓɔɪ ɤɑɔ ɝ 

ɛɜɫɘɚɕ ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɚɕ ɚɢɑəɖɚɕ Ɏɝɑɡ ȻɅȲ 

ɔ ɟɐɌɗɑəɔɑ ɗɪɍɚɕ ɔɓɘɑəɑəəɚɕ. Ȼɜɔ ɘəɚɒɑ-

ɝɞɎɑəəɚɕ ɏɔɛɑɜɛɗɌɓɔɔ Ɏɧɛɚɗəɫɑɞɝɫ ɞɚɞɌɗɨəɌɫ 

ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɫ ɝ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɢɔɑɕ 

ɠɜɌɏɘɑəɞɌ ɞɖɌəɔ ȻɅȲ Ɏ ɚɍɗɌɝɞɨ ɛɗɑɣɑɗɟɣɑɎɚɕ 

ɔɗɔ ɏɜɟɐɔəɚ-ɖɗɪɣɔɣəɚ-ɝɚɝɢɑɎɔɐəɚɕ ɘɧɤɢɧ, 

ɗɔɍɚ ɝɟɍɞɚɞɌɗɨəɌɫ ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɫ ɝ 

ɚɝɞɌɎɗɑəɔɑɘ ɣɌɝɞɔ ɛɌɜɌɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, 

ɖɚɞɚɜɌɫ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɡɔɜɟɜɏɟ "əɌɔɍɚɗɑɑ əɚɜ-

ɘɌɗɨəɚɕ", ɘɌɝɝɚɕ 50-100 ɘɏ. [1, 3].  

Ȼɚ əɑɖɚɞɚɜɧɘ ɐɌəəɧɘ, ɛɜɔ ɞɌɖɚɘ ɛɚɐɡɚɐɑ 

ɚɛɧɞəɧɑ ɡɔɜɟɜɏɔ ɐɚɝɞɔɏɌɪɞ ɟɝɛɑɡɌ Ɏ 95% ɝɗɟ-

ɣɌɑɎ. Ƚ ɛɚɫɎɗɑəɔɑɘ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚ-
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ɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɛɜɑɐɗɌɏɌɪɥɔɡ ɞɚɣəɟɪ ɐɚ-

ɚɛɑɜɌɢɔɚəəɟɪ ɗɚɖɌɗɔɓɌɢɔɪ ɏɔɛɑɜɠɟəɖɢɔɚəɔ-

ɜɟɪɥɔɡ ȻɅȲ, ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ ɘɑəɑɑ Ɍɏɜɑɝ-

ɝɔɎəɧɑ, ɛɜɔɢɑɗɨəɧɑ ɔ ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɧɑ 

ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɛɚɐɡɚɐɧ (ɩəɐɚɝɖɚɛɔɣɑɝɖɔɑ ɔɗɔ 

ɜɌɐɔɚɌɝɝɔɝɞɔɜɚɎɌəəɧɑ), ɝ ɗɟɣɤɔɘɔ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ ɔɓɗɑɣɑəɔɫ (> 97%) ɔ ɔɝɖɗɪɣɔɞɑɗɨəɧɘɔ 

ɖɚɝɘɑɞɔɣɑɝɖɔɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ (ɜɌɓɜɑɓ 2-3 ɝɘ) 

[3, 8]. ȶɜɚɘɑ ɞɚɏɚ, ɞɚɣəɌɫ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɌɫ 

ɗɚɖɌɗɔɓɌɢɔɫ ɛɚɓɎɚɗɫɑɞ Ɏɧɛɚɗəɫɞɨ ɞɚɜɌɖɚɝɖɚ-

ɛɔɣɑɝɖɚɑ ɟɐɌɗɑəɔɑ ɩɖɞɚɛɔɜɚɎɌəəɧɡ Ɍɐɑəɚɘ 

ȻɅȲ ɔɓ ɝɜɑɐɚɝɞɑəɔɫ [8]. 

ȼɌɐɔɚəɟɖɗɔɐəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɛɌɜɌɥɔ-

ɞɚɎɔɐəɧɡ ɒɑɗɑɓ. 

ȰɔɌɏəɚɓ ȯȻȾ ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ ɛɚ ɗɌɍɚɜɌ-

ɞɚɜəɧɘ ɍɔɚɡɔɘɔɣɑɝɖɔɘɔ ɖɜɔɞɑɜɔɫɘɔ, ɔ əɔ ɛɚ-

ɗɚɒɔɞɑɗɨəɧɑ, əɔ ɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɖɌ-

ɖɚɏɚ-ɗɔɍɚ ɘɑɞɚɐɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ȻɅȲ əɑ ɔɏɜɌɪɞ 

Ɏ ɩɞɚɘ əɔɖɌɖɚɕ ɜɚɗɔ. ȼɑɤɑəɔɑ ɚ ɞɌɖɞɔɖɑ ɗɑɣɑ-

əɔɫ ɛɜɔəɔɘɌɑɞɝɫ ɔɝɡɚɐɫ ɔɓ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ 

ɓɌɍɚɗɑɎɌəɔɫ; ɢɑɗɨɪ ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɔ ɫɎɗɫ-

ɑɞɝɫ ɎɚɝɝɞɌəɚɎɗɑəɔɑ əɚɜɘɚɖɌɗɨɢɑɘɔɔ, ɔ əɑ ɝɗɑ-

ɐɟɑɞ ɚɞɖɗɌɐɧɎɌɞɨ ɚɛɑɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ, ɐɌɒɑ 

ɑɝɗɔ ɗɚɖɌɗɔɓɚɎɌɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɑəəɟɪ 

ɒɑɗɑɓɟ əɑ ɟɐɌɗɚɝɨ əɔ ɚɐəɔɘ ɔɓ ɔɘɑɪɥɔɡɝɫ ɘɑ-

ɞɚɐɚɎ. ȺɐəɌɖɚ ɘɑɞɚɐɧ ɜɌɐɔɚɔəɐɔɖɌɢɔɔ ɘɚɏɟɞ 

ɗɚɖɌɗɔɓɚɎɌɞɨ ɏɔɛɑɜɝɑɖɜɑɞɔɜɟɪɥɔɑ ȻɅȲ ɐɚ 

ɚɛɑɜɌɢɔɔ ɔ ɚɍəɌɜɟɒɔɞɨ ɔɡ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ, 

ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɚəɔ ɘɚɏɟɞ ɚɍɑɝɛɑɣɔɞɨ ɛɜɔɢɑɗɨ-

əɚɑ ɔ/ɔɗɔ ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɚɑ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɚ. ȼɌɐɔɚɌɝɝɔɝɞɔɜɚɎɌəəɌɫ ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚ-

ɘɔɫ  ɚɝəɚɎɌəɌ  əɌ ɚɛɜɑɐɑɗɑəɔɔ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ  

ɝɞɌɞɟɝɌ ɒɑɗɑɓ (ɛɚ Ɏɖɗɪɣɑəɔɪ ɜɌɐɔɚɔəɐɔɖɌɞɚ-

ɜɌ), ɖɌɖ ɛɜɔɓəɌɖɌ "əɑəɚɜɘɌɗɨəɚɝɞɔ", Ɏɘɑɝɞɚ Ɏɔ-

ɓɟɌɗɨəɚɕ ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɚɕ ɚɢɑəɖɔ ɡɔɜɟɜɏɚɘ. 

ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ɝɢɔəɞɔɏɜɌɠɔɫ ȻɅȲ ɛɜɑɎɚɝɡɚ-

ɐɔɞ ɐɜɟɏɔɑ ɘɑɞɚɐɧ ɚɞɚɍɜɌɒɑəɔɫ, ɖɚɞɚɜɧɘ ɚɞ-

Ɏɚɐɔɞɝɫ ɎɝɛɚɘɚɏɌɞɑɗɨəɌɫ ɜɚɗɨ [9]. 

ȼɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɧ ɔ ɘɑɞɚɐɧ.  

Ȱɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ əɑ ɝɟɥɑɝɞɎɟɑɞ 

ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɜɌɐɔɚɠɌɜɘɌɢɑɎɞɔɣɑɝɖɔɡ ɛɜɑ-

ɛɌɜɌɞɚɎ (ȼɀȻ) ɐɗɫ ɝɢɔəɞɔɏɜɌɠɔɔ ȻɅȲ. Ȯɝɑ 

ɔɝɛɚɗɨɓɟɑɘɧɑ ɝ ɩɞɚɕ ɢɑɗɨɪ ȼɀȻ ɍɧɗɔ ɔɓəɌɣɌɗɨ-

əɚ ɛɜɑɐəɌɓəɌɣɑəɧ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɑɜɐɢɌ. 

ȹɌɔɍɚɗɑɑ ɝɞɌɜɧɕ ɔɓ ɔɝɛɚɗɨɓɟɑɘɧɡ Ɏ ɖɗɔəɔɖɑ 

ɘɑɞɚɐ ɎɧɣɔɞɌəɔɫ ɍɧɗ ɚɝəɚɎɌə əɌ ɜɑɏɔɝɞɜɌɢɔɔ 

ɐɎɟɡ ɔɓɚɍɜɌɒɑəɔɕ ð əɌɖɚɛɗɑəɔɫ 201Tl-ɞɌɗɗɔɫ 

ɡɗɚɜɔɐɌ ɖɌɖ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɚɕ, ɞɌɖ ɔ ɛɌɜɌ-

ɥɔɞɚɎɔɐəɧɘɔ ɒɑɗɑɓɌɘɔ ɔ əɌɖɚɛɗɑəɔɫ 99m Tc-

ɛɑɜɞɑɡəɑɞɌɞɌ (99m TcO4-) ɞɚɗɨɖɚ ɛɌɜɑəɡɔɘɚɕ ɥɔ-

ɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȮɧɣɔɞɌəɔɑ Ɏɞɚɜɚɏɚ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɔɓ ɛɑɜɎɚɏɚ ɛɚɓɎɚɗɫɗɚ Ɏɧɐɑɗɔɞɨ ɏɔɛɑɜ-

ɠɟəɖɢɔɚəɔɜɟɪɥɔɑ ȻɅȲ [10]. ȺɐəɌɖɚ ɩɞɚɞ ɝɛɚ-

ɝɚɍ əɑ ɚɍəɌɜɟɒɔɗ ɛɜɑɔɘɟɥɑɝɞɎɌ ɛɑɜɑɐ ɐɜɟɏɔɘɔ 

ɘɑɞɚɐɌɘɔ ɚɞɚɍɜɌɒɑəɔɫ, ɚə ɚɍɑɝɛɑɣɔɎɌɑɞ ɓəɌɣɔ-

ɞɑɗɨəɟɪ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ (> 15 ɘȳɎ) ɔ ɔɘɑɑɞ 

əɑɎɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ [11]. 

ȯɑɖcɌɢɔɝ-2-ɘɑɞɚɖɝɔ-ɔɓɚɍɟɞɔɗ-ɔɓɚəɔɞɜɔɗ, 

ɘɑɣɑəɧɕ ɞɑɡəɑɢɔɑɘ-99m ( 99mTc-MIBI) ð

ɚɐəɚɎɌɗɑəɞəɧɕ ɖɌɞɔɚəəɧɕ ɖɚɘɛɗɑɖɝ, ɖɚɞɚɜɧɕ 

ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɜɌɝɛɜɑɐɑɗɫɑɞɝɫ 

ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ ɖɜɚɎɚɞɚɖɟ [12]. ɉɞɔ ɘɚɗɑɖɟɗɧ 

ɛɜɚəɔɖɌɪɞ ɝɖɎɚɓɨ ɖɗɑɞɚɣəɧɑ ɘɑɘɍɜɌəɧ ɝɚɏɗɌɝ-

əɚ ɩɗɑɖɞɜɚɡɔɘɔɣɑɝɖɚɘɟ ɏɜɌɐɔɑəɞɟ ɔ əɌɖɌɛɗɔ-

ɎɌɪɞɝɫ Ɏ ɘɔɞɚɡɚəɐɜɔɫɡ. Ȯɖɗɪɣɑəɔɑ 99mTc-MIBI 

ɛɌɜɌɥɔɞɚɎɔɐəɧɘɔ ɒɑɗɑɓɌɘɔ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɧ-

ɝɚɖɚɕ ɘɔɞɚɡɚəɐɜɔɌɗɨəɚɕ ɛɗɚɞəɚɝɞɨɪ ɚɖɝɔ-

ɠɔɗɨəɧɡ ɖɗɑɞɚɖ. 99mTc -MIBI ɞɌɖɒɑ əɌɖɌɛɗɔɎɌ-

ɑɞɝɫ  ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɚɕ, əɚ ɎɧɘɧɎɌɑɞɝɫ ɔɓ 

ɑɑ əɚɜɘɌɗɨəɚɕ ɞɖɌəɔ ɍɧɝɞɜɑɑ, ɣɑɘ ɔɓ ȻɅȲ. 
99mTc-MIBI əɌɖɌɛɗɔɎɌɑɞɝɫ ɞɌɖɒɑ Ɏ ɘɔɚɖɌɜɐɑ, 

ɝɗɪəəɧɡ ɒɑɗɑɓɌɡ [12]. Ȱɜɟɏɚɕ ɛɜɑɛɌɜɌɞ, 1,2-

ɍɔɝ-[ɍɔɝ(2-ɩɞɚɖɝɔɩɞɔɗ)-ɠɚɝɠɔəɚɗ]-ɩɞɌə, ɘɑɣɑ-

əɧɕ ɞɑɡəɑɢɔɑɘ-99m  (99m Tc-ɞɑɞɜɚɠɚɝɘɔə), əɌɖɌɛ-

ɗɔɎɌɑɞɝɫ ɌəɌɗɚɏɔɣəɚ 99m Tc-MIBI, əɚ əɑ ɐɑɘɚə-

ɝɞɜɔɜɟɑɞ ɜɌɓɗɔɣɔɕ Ɏ ɝɖɚɜɚɝɞɔ ɎɧɘɧɎɌəɔɫ 

ɘɑɒɐɟ ȻɅȲ ɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɚɕ. Ȼɚɩɞɚɘɟ 

ɛɜɔ ɑɏɚ ɛɜɔɘɑəɑəɔɔ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɏɔɛɑɜ-

ɠɟəɖɢɔɚəɔɜɟɪɥɔɡ ȻɅȲ ɞɜɑɍɟɑɞɝɫ ɚɞɐɑɗɨəɌɫ 

ɝɢɔəɞɔɏɜɌɠɔɫ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɔ ɐɎɟɡɔə-

ɐɔɖɌɞɚɜəɧɕ ɘɑɞɚɐ ɎɧɣɔɞɌəɔɫ [12, 13]. 

ȰɎɟɘɑɜəɌɫ ɛɗɌəɌɜəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ 

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

 

ȼɔɝ. 1,Ɏ. 

 

ȼɔɝ. 1,ɏ. 

ȼɔɝ. 1.  ȰɎɟɡɠɌɓəɌɫ ɛɗɌəɌɜəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɝ 99mTc-MIBI. 

Ȭ,ȭ - ȬɐɑəɚɘɌ ɛɜɌɎɚɕ Ɏɑɜɡəɑɕ ȻɅȲ (ɝɞɜɑɗɖɌ). Ɍ ð ɔɝɡɚɐəɌɫ ɝɢɔəɞɔɏɜɌɘɘɌ, 10-15ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ; 

ɍ ð ɚɞɝɜɚɣɑəəɌɫ ɝɢɔəɞɔɏɜɌɘɘɌ, 120-125 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ.  

Ȯ,ȯ - ȬɐɑəɚɘɌ ɛɜɌɎɚɕ əɔɒəɑɕ ȻɅȲ (ɝɞɜɑɗɖɌ). Ɏ ð ɔɝɡɚɐəɌɫ ɝɢɔəɞɔɏɜɌɘɘɌ, 10-15ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ; ɏ 

ð ɚɞɝɜɚɣɑəəɌɫ ɝɢɔəɞɔɏɜɌɘɘɌ, 120-125 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ. 
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ȻɅȲ ɘəɚɏɚ ɗɑɞ ɍɧɗɌ ɝɞɌəɐɌɜɞəɚɕ ɘɑɞɚɐɔɖɚɕ, 

ɓɌɞɑɘ ɛɚɫɎɔɗɌɝɨ ɞɜɑɡɘɑɜəɌɫ ɚɐəɚɠɚɞɚəəɌɫ 

ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȺɀɉȶȾ), ɔ, əɌɖɚəɑɢ, ɏɔɍɜɔɐəɌɫ ɞɑɡəɚɗɚɏɔɫ 

ȺɀɉȶȾ/ȶȾ. Ȼɜɚɞɚɖɚɗɧ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 99mTc -

MIBI ɍɌɓɔɜɟɪɞɝɫ əɌ ɐɎɟɡ ɘɑɞɚɐɔɣɑɝɖɔɡ ɛɚɐɡɚ-

ɐɌɡ: 1) ɐɎɟɡɠɌɓəɚɑ ɚɐəɚɔəɐɔɖɌɞɚɜəɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ; 2) ɝɟɍɞɜɌɖɢɔɚəəɚɑ ɐɎɟɡɔəɐɔɖɌɞɚɜəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ. 

Ȼɜɔ ɐɎɟɡɠɌɓəɚɘ ɘɑɞɚɐɑ ɔɝɡɚɐəɧɑ ɔɓɚɍ-

ɜɌɒɑəɔɫ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ ɣɑɜɑɓ 10-15 ɘɔəɟɞ 

ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ 500-750 ȸȭɖ 
99m Tc-MIBI. ɉɞɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɚɍɧɣəɚ əɑɐɚɝɞɌ-

ɞɚɣəɚ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ, ɔ ɣɑɜɑɓ 1,5-3 ɣɌɝɌ, ɖɚ-

ɏɐɌ Ɏ əɚɜɘɌɗɨəɚɕ ɛɌɜɑəɡɔɘɑ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑ-

ɓɧ ɚɝɞɌɑɞɝɫ ɘɌɗɚ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ, ɜɑɏɔ-

ɝɞɜɔɜɟɑɞɝɫ Ɏɞɚɜɚɑ ɔɓɚɍɜɌɒɑəɔɑ, ɛɚɓɎɚɗɫɪɥɑɑ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɚɣɌɏɔ ɜɑɞɑəɢɔɔ ɔəɐɔɖɌɞɚɜɌ Ɏ 

ɏɔɛɑɜɠɟəɖɢɔɚəɔɜɟɪɥɔɡ ȻɅȲ (ȼɔɝ. 1). ȺɐəɌɖɚ 

Ɏɚ ɘəɚɏɔɡ ɝɗɟɣɌɫɡ (10% - 20%) ɥɔɞɚɎɔɐəɌɫ ɒɑ-

ɗɑɓɌ ɔ ȻɅȲ ɔɘɑɪɞ ɍɗɔɓɖɔɑ ɝɖɚɜɚɝɞɔ ɎɧɘɧɎɌ-

əɔɫ ɛɜɑɛɌɜɌɞɌ, ɣɞɚ ɓɌɞɜɟɐəɫɑɞ ɔəɞɑɜɛɜɑɞɌɢɔɪ 

ɔ ɘɚɒɑɞ əɑ ɛɚɓɎɚɗɔɞɨ ɗɚɖɌɗɔɓɚɎɌɞɨ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔ ɔɓɘɑəɑəəɧɑ ȻɅȲ [14, 15]. ȶɜɚɘɑ ɞɚɏɚ, ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɑ ɝɗɚɒəɚɝɞɔ ɘɚɏɟɞ ɫɎɔɞɨɝɫ ɜɑɓɟɗɨ-

ɞɌɞɚɘ ɓɌɐɑɜɒɖɔ 99m Tc-MIBI Ɏ ɟɓɗɚɎɧɡ ɚɍɜɌɓɚɎɌ-

əɔɫɡ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɚɝɚɍɑəəɚ Ɏ ɩəɐɑɘɔɣ-

əɧɡ ɛɚ ɟɓɗɚɎɚɘɟ ɓɚɍɟ ɘɑɝɞəɚɝɞɫɡ. 

Ȼɜɔ ɐɎɟɡɔəɐɔɖɌɞɚɜəɚɕ ɝɟɍɞɜɌɖɢɔɚəəɚɕ 

ɝɢɔəɞɔɏɜɌɠɔɔ 99m Tc-əɌɖɌɛɗɔɎɌɑɞɝɫ ɔ ɥɔɞɚɎɔɐ-

əɚɕ ɒɑɗɑɓɚɕ, ɔ ȻɅȲ, Ɍ Ɏɞɚɜɚɕ ɔəɐɔɖɌɞɚɜ (123 I-

ɕɚɐɔɐ əɌɞɜɔɫ - ɔɗɔ 99m TcO4-)  ɔɝɛɚɗɨɓɟɑɞɝɫ   ɐɗɫ  

ɚɞɚɍɜɌɒɑəɔɫ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. Ƚɢɔəɞɔ-

ɏɜɌɘɘɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ Ɏ ɢɔɠɜɚɎɚɘ Ɏɔɐɑ 

ɘɚɒɑɞ ɍɧɞɨ ɎɧɣɞɑəɌ ɔɓ ɔɓɚɍɜɌɒɑəɔɫ Ɏ 99m Tc-

MIBI, ɔɗɔ ɩɞɌ ɛɌɜɌ ɔɓɚɍɜɌɒɑəɔɕ ɝɜɌɎəɔɎɌɑɞɝɫ 

ɎɔɓɟɌɗɨəɚ (ȼɔɝ. 2) [14,16].  

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɔɘɑəɫɑɘɧɡ ɜɌɐɔɚɔə-

ɐɔɖɌɞɚɜɚɎ ɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɔɡ ɎɎɑɐɑəɔɫ 

ɔɝɛɚɗɨɓɟɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɛɜɚɞɚɖɚɗɧ ɔɝɝɗɑɐɚɎɌ-

əɔɕ [8, 12, 14]: 

1.  123 I/ 99mTc-MIBI. 123 I (10 -12ȸȭɖ) ɎɎɚɐɫɞ 

ɎəɟɞɜɔɎɑəəɚ ɔɗɔ ɛɑɜɚɜɌɗɨəɚ; ɣɑɜɑɓ 2-4 ɣɌɝɌ 

ɛɚɝɗɑ ɩɞɚɏɚ 500-700 ȸȭɖ 99mTc-MIBI ɎɎɚɐɫɞ 

ɎəɟɞɜɔɎɑəəɚ. ȴɓɚɍɜɌɒɑəɔɫ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ ɚɐ-

əɚɎɜɑɘɑəəɚ, ɔɝɛɚɗɨɓɟɫ ɐɎɌ ɜɌɓɗɔɣəɧɡ ɩəɑɜɏɑ-

ɞɔɣɑɝɖɔɡ ɚɖəɌ ɐɗɫ 123I ɔ 99mTc. ȺɐəɚɎɜɑɘɑəəɌɫ 

ɜɑɏɔɝɞɜɌɢɔɫ ɐɎɟɡ ɔɓɚɍɜɌɒɑəɔɕ ɛɚɓɎɚɗɫɑɞ ɖɌɜ-

ɐɔəɌɗɨəɚ ɜɑɤɔɞɨ ɛɜɚɍɗɑɘɟ ɝɘɑɥɑəɔɫ ɛɌɢɔɑəɞɌ 

Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɚɐəɌɖɚ ɚɏɜɌəɔɣɑəəɌɫ 

ɐɚɝɞɟɛəɚɝɞɨ  ɔ ɎɧɝɚɖɌɫ ɢɑəɌ ɚɏɜɌəɔɣɔɎɌɪɞ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ "ɢɔɖɗɚɞɜɚəəɚɏɚ" ȵɚɐɌ-123 123I.  

 

ȼɔɝ. 2.  ȰɎɟɡɔəɐɔɖɌɞɚɜəɌɫ ɝɟɍɞɜɌɖɢɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ. ȭɚɗɨəɌɫ ɝ ɐɎɟɝɞɚɜɚəəɔɘ ɟɓɗɚɎɧɘ ɝɘɑ-

ɤɌəəɧɘ ɓɚɍɚɘ ɔ Ɍɐɑəɚɘɚɕ ɛɜɌɎɚɕ əɔɒəɑɕ ȻɅȲ. 

Ɍ ɔ ɍð ɝɢɔəɞɔɏɜɌɘɘɧ ɝ ɛɑɜɞɑɡəɑɞɌɞɚɘ (99mTcO4-) ɔ ɝ ɞɑɡəɑɞɜɔɗɚɘ (99mTc-MIBI) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ɏ,ɏ,ɐ ð ɜɑɓɟɗɨɞɌɞɧ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɏɚ ɎɧɣɔɞɌəɔɫ ɔɓɚɍɜɌɒɑəɔɫ Ɍ ɔɓ ɔɓɚɍɜɌɒɑəɔɫ ɍ (Ɏ=ɍ-Ɍ; ɏ=Ɏ-Ɍ; ɐ=ɏ-Ɍ). 

ȽɞɜɑɗɖɌɘɔ ɚɍɚɓəɌɣɑəɧ: ɖɜɌɝəɧɑ ð "ɏɚɜɫɣɔɕ" ɟɓɑɗ ɛɜɌɎɚɕ ɐɚɗɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ; ɏɚɗɟɍɧɑ ð "ɡɚɗɚɐəɧɕ ɟɓɑɗ 

ɗɑɎɚɕ ɐɚɗɔ; ɣɑɜəɧɑ - ɌɐɑəɚɘɌ ɛɜɌɎɚɕ əɔɒəɑɕ ȻɅȲ. 
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2. 99m TcO4-/ 99m Tc-MIBI.  40 -60 ȸȭɖ  
99m TcO4- ɎɎɚɐɫɞ ɎəɟɞɜɔɎɑəəɚ ɔ 20 ɘɔəɟɞ ɝɛɟɝɞɫ 

ɎɔɓɟɌɗɔɓɔɜɟɪɞ ɥɔɞɚɎɔɐəɟɪ ɒɑɗɑɓɟ. ȮɎɚɐɫɞ ~ 

600 ȸȭɖ 99m Tc-MIBI, ɛɚɗɟɣɌɪɞ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ 

ɔɓɚɍɜɌɒɑəɔɑ, ɔɓ ɖɚɞɚɜɚɏɚ ɓɌɞɑɘ ɎɧɣɔɞɌɪɞ ɝɖɌə 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. ȴəɚɏɐɌ ɛɚɝɗɑ ɛɑɜɎɚɏɚ 

ɝəɔɘɖɌ əɌɓəɌɣɌɪɞ 400 ɘɏ ɛɑɜɡɗɚɜɌɞɌ ɖɌɗɔɫ, 

ɖɚɞɚɜɧɕ ɟɝɖɚɜɫɑɞ ɎɧɘɧɎɌəɔɑ ɛɑɜɞɑɡəɑɞɌɞɌ ɔɓ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. 

3.  99m Tc-MIBI/ 99mTcO4 - ɞɑɡəɔɖɌ. ȰɎɟɡɠɌɓ-

əɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɝ 99m Tc-MIBI (500 -700ȸȭɖ) 

ɐɚɛɚɗəɫɑɞɝɫ ɎɎɑɐɑəɔɑɘ  99m TcO4-(150 ȸȭɖ) ɔ 

ɛɚɗɟɣɑəɔɑɘ ɝəɔɘɖɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ. Ȼɚ-

ɝɗɑɐəɔɕ, ɛɚɝɗɑ ɖɚɜɜɑɖɢɔɔ ɚɝɞɌɞɚɣəɚɕ ɌɖɞɔɎəɚ-

ɝɞɔ ɚɞ ɛɜɑɐɧɐɟɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɎɧɣɔɞɌɑɞɝɫ 

ɔɡ ɔɓɚɍɜɌɒɑəɔɫ ɝ 99m Tc-MIBI. Ȱɗɫ ɩɞɚɏɚ ɘɑɞɚɐɌ, 

ɖɌɖ ɔ ɐɗɫ ɛɜɑɐɧɐɟɥɑɏɚ, ɔɓɎɑɝɞəɟɪ ɛɜɚɍɗɑɘɟ 

ɝɚɝɞɌɎɗɫɑɞ ɚɍɑɝɛɑɣɑəɔɑ əɑɛɚɐɎɔɒəɚɝɞɔ ɛɌɢɔ-

ɑəɞɌ Ɏ ɞɑɣɑəɔɑ ɐɚɝɞɌɞɚɣəɚ ɐɗɔɞɑɗɨəɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ.  

Ȱɗɫ ɛɗɌəɌɜəɧɡ ɝɢɔəɞɔɏɜɌɘɘ ɜɑɖɚɘɑəɐɟ-

ɑɞɝɫ ɜɑɏɔɝɞɜɌɢɔɫ Ɏ ɞɑɣɑəɔɑ 5-10 ɘɔəɟɞ Ɏ ɘɌɞ-

ɜɔɢɟ 256 x 256 ɝ ɛɌɜɌɗɗɑɗɨəɧɘ ɖɚɗɗɔɘɌɞɚɜɚɘ. 

Ȯ ɐɎɟɡɔəɐɔɖɌɞɚɜəɚɘ ɝɟɍɞɜɌɖɢɔɚəəɚɘ ɘɑɞɚɐɑ 

ɛɌɢɔɑəɞ ɐɚɗɒɑə ɚɝɞɌɎɌɞɨɝɫ əɑɛɚɐɎɔɒəɧɘ 

ɘɑɒɐɟ ɐɎɟɘɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɘɔ ɝəɔɘɖɌɘɔ, Ɍ 

ɎɧɣɔɞɌəɔɑ ɐɚɗɒəɚ ɍɧɞɨ ɖɚɜɜɑɖɞəɧɘ, ɣɞɚɍɧ 

ɔɓɍɑɒɌɞɨ ɌɜɞɑɠɌɖɞɚɎ. Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɍɚɗɨ-

əɧɡ ɝɚ Ɏɞɚɜɔɣəɧɘ ȯȻȾ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɚɞɖɌ-

ɓɌɞɨɝɫ ɚɞ ɗɑɖɌɜɝɞɎ, ɛɚɐɌɎɗɫɪɥɔɡ ɏɔɛɑɜɠɟəɖ-

ɢɔɪ ȻɅȲ: ɖɌɗɨɢɔɘɔɘɑɞɔɖɚɎ ɓɌ 2 əɑɐɑɗɔ, Ɍ 

ɛɜɑɛɌɜɌɞɚɎ  ɎɔɞɌɘɔəɌ  D  ɓɌ  4 əɑɐɑɗɔ. Ȼɜɔ  ɔɝ- 

ɛɚɗɨɓɚɎɌəɔɔ ɝɟɍɞɜɌɖɢɔɚəəɚɏɚ ɘɑɞɚɐɌ ɚɞ ɝɚɐɑɜ-

ɒɌɥɔɡ ɕɚɐ ɛɜɑɛɌɜɌɞɚɎ ɝɗɑɐɟɑɞ ɚɞɖɌɓɌɞɨɝɫ əɑ 

ɘɑəɑɑ, ɣɑɘ ɓɌ 4 əɑɐɑɗɔ ɐɚ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɍ ɞɔ-

ɜɚɖɝɔəɌ ð ɓɌ 3 əɑɐɑɗɔ. ȱɝɗɔ ɔɝɛɚɗɨɓɟɑɞɝɫ 123I, 

ȾɔɜɑɚɝɞɌɞɔɖɔ ɚɞɘɑəɫɪɞ ɓɌ əɑɐɑɗɪ ɐɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. Ȼɜɔ əɑɎɚɓɘɚɒəɚɝɞɔ Ɏɧɛɚɗəɔɞɨ ɝɢɔəɞɔ-

ɏɜɌɠɔɪ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɝ ɞɔɜɑɚɞɜɚɛəɧɘɔ 

ȼɀȻ (ɔɓ-ɓɌ ɞɔɜɑɚɔɐɩɖɞɚɘɔɔ, ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞ-

əɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɞ.ɐ.) ɐɎɟɡɠɌɓəɌɫ ɝɢɔəɞɔ-

ɏɜɌɠɔɫ ɝ 99m Tc-MIBI ɚɝɞɌɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ.  

ȷɟɣɑɎɌɫ əɌɏɜɟɓɖɌ ɛɜɔ ɝɢɔəɞɔɏɜɌɠɔɔ 

ȻɅȲ ɓɌɎɔɝɔɞ ɚɞ ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɛɜɚɞɚɖɚɗɌ. Ȯ 

ɝɜɑɐəɑɘ ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɚɢɑəɑəɌ, əɑ ɛɜɑɎɧ-

ɤɌɑɞ 5-7 ɘȳɎ, əɚ ɘɚɒɑɞ ɍɧɞɨ ɝɟɥɑɝɞɎɑəəɚ 

ɍɚɗɨɤɑ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɏɔɍɜɔɐəɧɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ ȺɀɉȶȾ/ȶȾ [12, 14]. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ 

ɝɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ 

ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ȻɅȲ. 

ȺɢɑəɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɝɢɔəɞɔɏɜɌɠɔɔ ȻɅȲ ɚɝɗɚɒəɫɑɞɝɫ ɜɌɓəɚɚɍɜɌɓɔ-

ɑɘ ɘɑɞɚɐɚɎ, ɏɔɝɞɚɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɞɔɛɚɎ ɔ ɗɚɖɌ-

ɗɔɓɌɢɔɕ ɓɌɍɚɗɑɎɌəɔɫ, ɜɌɓɗɔɣɔɕ Ɏ ɛɚɛɟɗɫɢɔɔ, 

ɚɛɧɞɑ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɔ ɝɞɌəɐɌɜɞɌɡ ɔəɞɑɜɛɜɑ-

ɞɌɢɔɔ Ɏ ɜɌɓɗɔɣəɧɡ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɫɡ. 

Ɂɚɞɫ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɝɢɔəɞɔɏɜɌ-

ɠɔɔ ɝ 99m Tc-MIBI Ɏ ɚɍəɌɜɟɒɑəɔɔ ɏɔɛɑɜɠɟəɖɢɔ-

ɚəɔɜɟɪɥɔɡ ȻɅȲ, ɛɜɔɎɚɐɔɘɧɑ Ɏ ɜɌɓɗɔɣəɧɡ 

ɔɝɞɚɣəɔɖɌɡ, ɓəɌɣɔɞɑɗɨəɚ ɜɌɓəɫɞɝɫ (13% - 

100%), ɝɣɔɞɌɑɞɝɫ, ɣɞɚ ɔɓɚɍɜɌɒɑəɔɫ ɡɚɜɚɤɑɏɚ 

ɖɌɣɑɝɞɎɌ ɛɚɓɎɚɗɫɪɞ ɎɧɫɎɔɞɨ 85% - 95% ɛɌɜɌ-

ɞɔɜɚɘ [17]. 

Ȯ ɐɔɌɏəɚɝɞɔɖɑ Ɍɐɑəɚɘ ȻɅȲ ɐɎɟɡɠɌɓəɚɑ 

ɛɗɌəɌɜəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɛɌɜɌɗɗɑɗɨəɚɕ ɖɚɗɗɔ-

ɘɌɢɔɑɕ ɔɘɑɑɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 75%-80% ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ 90% - 95%, Ɍ ɐɎɟɡɔəɐɔɖɌɞɚɜ-

əɧɕ ɝɟɍɞɜɌɖɢɔɚəəɧɕ ɘɑɞɚɐ ɚɍəɌɜɟɒɔɎɌɑɞ ɛɚ-

Ɏɧɤɑəɔɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɐɚ 90% ɛɜɔ ɝɚɡɜɌ-

əɑəɔɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ 90% - 95% [11, 18, 19]. 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɎɟɡɠɌɓəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɔ ɘəɚɒɑɝɞɎɑəəɚɕ ɏɔɛɑɜɛɗɌɓɔɔ əɑ ɛɜɑɎɧɤɌɑɞ 

40% - 50%, Ɍ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɝɟɍɞɜɌɖɢɔɚə-

əɚɏɚ ɘɑɞɚɐɌ ɐɚɝɞɔɏɌɑɞ 60% -65%. [20]. ȺɐəɌɖɚ 

ɛɜɔ ɘəɚɒɑɝɞɎɑəəɚɕ ɏɔɛɑɜɛɗɌɓɔɔ Ɏɝɑ ȻɅȲ Ɏɔ-

ɐɔɘɧ ɣɜɑɓɎɧɣɌɕəɚ ɜɑɐɖɚ (ɖɌɖ ɛɜɌɎɔɗɚ, 1-2 

ȻɅȲ) [20, 22].  

ȺɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜ-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺɀɉȶȾ) ɛɚɓɎɚɗɫɑɞ ɗɟɣɤɑ, ɣɑɘ  

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

 

ȼɔɝ. 3,Ɏ. 

 

ȼɔɝ. 3,ɏ. 

ȼɔɝ. 3.  ȬɐɑəɚɘɌ ɛɜɌɎɚɕ əɔɒəɑɕ ȺɅȲ. 

Ɍ, ɍ, Ɏ ð ȺɀɉȶȾ-ɝɜɑɓɧ Ɏ ɞɜɌəɝɌɖɝɔɌɗɨəɚɘ, ɝɌɏɔɞɞɌɗɨəɚɘ ɔ ɠɜɚəɞɌɗɨəɚɘ ɝɑɣɑəɔɫɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɏ ð ɛɗɌ-

əɌɜəɌɫ ɝɢɔəɞɔɏɜɌɘɘɌ ɣɑɜɑɓ 10 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ. ȱɝɗɔ ɛɜɔ ɛɗɌəɌɜəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɜɌɞɔɜɚɘɌ 

Ɏɧɏɗɫɐɔɞ ɚɣɌɏɚɘ ɏɔɛɑɜɌɖɖɟɘɟɗɫɢɔɔ, ɛɜɚɑɢɔɜɟɪɥɔɘɝɫ əɌ əɔɒəɔɕ ɛɚɗɪɝ ɛɜɌɎɚɕ ɐɚɗɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɞɚ 

ɛɜɔ ȺɀɉȶȾ ɝɞɌəɚɎɔɞɝɫ ɚɣɑɎɔɐəɧɘ ɑɬ ɜɑɞɜɚɞɔɜɑɚɔɐəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ. 
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ɛɗɌəɌɜəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɛɜɚɢɑɝɝɧ Ɏ ɏɗɟɍɚɖɔɡ ɝɞɜɟɖɞɟɜɌɡ. ɉɞɚ ɐɌɑɞ ɛɜɑ-

ɔɘɟɥɑɝɞɎɚ Ɏ ɗɚɖɌɗɔɓɌɢɔɔ ɏɔɛɑɜɛɜɚɐɟɖɞɔɎəɧɡ 

ȻɅȲ ɛɚɓɌɐɔ ɥɔɞɚɎɔɐəɚɕ ɔ Ɏ ɩɖɞɚɛɔɣɑɝɖɔɡ ɛɚ-

ɗɚɒɑəɔɫɡ ð ɚɞ ɛɚɐəɔɒəɑɣɑɗɪɝɞəɚɕ ɚɍɗɌɝɞɔ ɐɚ 

əɔɒəɑɏɚ ɝɜɑɐɚɝɞɑəɔɫ. ȰɎɟɡɠɌɓəɌɫ ȺɀɉȶȾ ɝ 
99m Tc-MIBI ɐɑɘɚəɝɞɜɔɜɟɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ (85%) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɗɌəɌɜəɚɕ 

ɝɢɔəɞɔɏɜɌɠɔɑɕ [11, 15]. Ȼɜɔɘɑəɑəɔɑ ȺɀɉȶȾ 

ɛɜɔ ɝɟɍɞɜɌɖɢɔɚəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɝ 123 I/ 99m Tc-

MIBI ɑɥɑ ɍɚɗɑɑ ɟɗɟɣɤɌɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣ-

əɚɝɞɨ ɐɗɫ ɏɔɛɑɜɛɜɚɐɟɢɔɜɟɪɥɔɡ ȻɅȲ [19]. 

ȶɜɚɘɑ ɞɚɏɚ, ȺɀɉȶȾ ɓəɌɣɔɞɑɗɨəɚ ɞɚɣəɑɑ Ɏ ɗɚɖɌ-

ɗɔɓɌɢɔɔ ɌəɚɘɌɗɨəɚ ɜɌɝɛɚɗɚɒɑəəɧɡ ɛɌɜɌɞɔɜɚɘ, 

ɛɜɑɒɐɑ Ɏɝɑɏɚ Ɏ ɝɜɑɐɚɝɞɑəɔɔ ɔ Ɏ ɜɑɞɜɚɞɜɌɡɑɌɗɨ-

əɚɕ ɚɍɗɌɝɞɔ (ȼɔɝ. 3, 4). 

Ɂɚɞɫ ȺɀɉȶȾ/ȶȾ ɘɚɒɑɞ ɝɣɔɞɌɞɨɝɫ ɍɚɗɑɑ 

ɩɠɠɑɖɞɔɎəɚɕ Ɏ ɐɔɌɏəɚɝɞɔɖɑ, ɣɑɘ ȺɀɉȶȾ, əɑɞ 

ɔəɠɚɜɘɌɢɔɔ ɚ ɖɌɖɚɘ-ɗɔɍɚ ɜɌɓɗɔɣɔɔ Ɏ ɜɑɓɟɗɨɞɌ-

ɞɌɡ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. Ⱥɐəɔ ɌɎɞɚɜɧ ɚɛɔ-

ɝɧɎɌɪɞ ɗɟɣɤɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɏɔɍɜɔɐəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɐɜɟɏɔɑ ɖɚəɝɞɌɞɔɜɟɪɞ ɍɚɗɑɑ ɞɚɣ-

əɟɪ ɗɚɖɌɗɔɓɌɢɔɪ ɏɔɛɑɜɠɟəɖɢɔɚəɔɜɟɪɥɑɕ 

ɞɖɌəɔ ȻɅȲ, ɞɜɑɞɨɔ ɚɏɜɌəɔɣɔɎɌɪɞ ɛɜɑɔɘɟɥɑ-

ɝɞɎɚ ȺɀɉȶȾ/ȶȾ ɍɚɗɑɑ ɞɚɣəɧɘ ɌəɌɞɚɘɔɣɑɝɖɔɘ 

ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɑɘ ɩɖɞɚɛɔɜɚɎɌəəɧɡ ɒɑɗɑɓ [21, 

22, 23]. ȻɚɖɌɓɌəɚ, ɣɞɚ ɛɜɔ ɐɎɟɡɠɌɓəɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ əɌɔɍɚɗɨɤɌɫ ɞɚɣəɚɝɞɨ ɐɚɝɞɔɏɌɑɞɝɫ ɛɜɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɏɔɍɜɔɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɜɌə-

əɑɕ ɠɌɓɑ, Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɔɐɌ ɚɞɝɜɚɣɑəəɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ɛɗɚɝɖɚɝɞəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ, 

ȺɀɉȶȾ ɔɗɔ ȺɀɉȶȾ/ȶȾ). Ȼɚɩɞɚɘɟ ɐɚɛɚɗəɔɞɑɗɨ-

əɚɕ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ ɚɞ Ɏɞɚɜɚɕ ȶȾ Ɏ ɚɞɝɜɚɣɑə-

əɚɕ ɠɌɓɑ ɘɚɒəɚ ɔɓɍɑɒɌɞɨ [23]. 

Ƀɞɚ ɖɌɝɌɑɞɝɫ ɛɜɔɘɑəɑəɔɫ ɛɚɓɔɞɜɚəəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɛɜɔ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓɑ, ɞɚ ȻɉȾ ɝ 

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 
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ȼɔɝ. 4,ɏ. 

ȼɔɝ. 4.  ȬɐɑəɚɘɌ ɛɜɌɎɚɕ Ɏɑɜɡəɑɕ ȺɅȲ. 

Ɍ, ɍ, Ɏ ð ȺɀɉȶȾ-ɝɜɑɓɧ Ɏ ɞɜɌəɝɌɖɝɔɌɗɨəɚɘ, ɝɌɏɔɞɞɌɗɨəɚɘ ɔ ɠɜɚəɞɌɗɨəɚɘ ɝɑɣɑəɔɫɡ ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɏ ð ɛɗɌ-

əɌɜəɌɫ ɝɢɔəɞɔɏɜɌɘɘɌ ɣɑɜɑɓ 10 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ. Ȼɜɔ ɛɗɌəɌɜəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɣɌɏ ɌəɚɘɌɗɨəɚ-

ɏɚ əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ Ɏ ɛɌɜɌɞɔɜɑɚɔɐəɚɕ ɚɍɗɌɝɞɔ əɑ Ɏɔɐɑə; ɛɜɔ ȺɀɉȶȾ ɚɞɣɑɞɗɔɎɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɧɕ ɚɣɌɏ, ɛɜɔɗɑɒɌɥɔɕ ɝɓɌɐɔ ɖ ɛɜɌɎɚɕ ɐɚɗɑ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ əɌ ɟɜɚɎəɑ ɑɑ ɝɜɑɐəɑɕ ɞɜɑɞɔ. 

 
ȼɔɝ. 5,Ɍ.  ȼɔɝ. 5,ɍ. 

 

ȼɔɝ. 5,Ɏ. 

ȼɔɝ. 5.  ȬɐɑəɚɘɌ ɗɑɎɚɕ əɔɒəɑɕ ȻɅȲ, ɛɜɚɝɞɜɌəɝɞɎɑəəɚ ɝɑɛɌɜɔɜɚɎɌəəɌɫ ɚɞ əɔɒəɑɏɚ ɛɚɗɪɝɌ ɗɑ-

Ɏɚɕ ɐɚɗɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ). 

ȺɞɣɑɞɗɔɎɚ ɎɔɐəɌ ɟɒɑ ɛɜɔ ɜɌəəɑɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɣɑɜɑɓ 10 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ (Ɍ). ȼɑɞɑəɢɔɫ ɔəɐɔɖɌɞɚ-

ɜɌ əɌ ɚɞɝɜɚɣɑəəɚɘ ɝəɔɘɖɑ (ɍ) ɗɔɥɨ ɛɚɐɞɎɑɜɒɐɌɑɞ, Ɍ ɝɑɜɔɫ ɝɜɑɓɚɎ ȺɀɉȶȾ (Ɏ) ɛɚɘɚɏɌɑɞ ɚɛɜɑɐɑɗɔɞɨ ɏɗɟɍɔəɟ 

ɑɑ ɓɌɗɑɏɌəɔɫ Ɏ ɞɖɌəɫɡ ɤɑɔ. 
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18F -ɀȰȯ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɖɜɌɕəɑ əɑɎɧɝɚɖɟɪ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ [17]. Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ȻɉȾ ɝ 11C-ɘɑɞɔɚəɔəɚɘ ɛɚɖɌɓɧɎɌ-

ɑɞ ɚɣɑəɨ ɘəɚɏɚɚɍɑɥɌɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ, əɚ ɖɚ-

ɜɚɞɖɔɕ ɛɑɜɔɚɐ ɛɚɗɟɜɌɝɛɌɐɌ 11C (20 ɘɔəɟɞ) 

ɛɜɑɛɫɞɝɞɎɟɑɞ ɤɔɜɚɖɚɘɟ ɖɗɔəɔɣɑɝɖɚɘɟ ɛɜɔɘɑ-

əɑəɔɪ ɘɑɞɚɐɌ [24]. ȺɐəɌɖɚ ȻɉȾ ɘɚɒɑɞ ɍɧɞɨ 

Ɏɧɡɚɐɚɘ, ɖɚɏɐɌ ɚɍɧɣəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɑɔə-

ɠɚɜɘɌɞɔɎəɚ. 

ȴəɞɑɜɛɜɑɞɌɢɔɫ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ ɛɌɜɌɥɔɞɚɎɔɐəɧɡ ɒɑɗɑɓ. 

Ȼɜɔ ɛɑɜɎɔɣəɚɘ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓɑ əɚɜ-

ɘɌɗɨəɧɑ ȻɅȲ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔ əɑ ɎɔɓɟɌɗɔ-

ɓɔɜɟɪɞɝɫ ɔɓ-ɓɌ ɔɡ əɑɍɚɗɨɤɚɏɚ ɜɌɓɘɑɜɌ ɔ əɔɓɖɚ-

ɏɚ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ. ȿɎɑɗɔɣɑəəɧɑ ɔ ɏɔ-

ɛɑɜɝɑɖɜɑɞɔɜɟɪɥɔɑ ȻɅȲ, ɖɌɖ ɛɜɌɎɔɗɚ, ɎɔɓɟɌ-

ɗɔɓɔɜɟɪɞɝɫ Ɏ ɚɍɗɌɝɞɔ ɤɑɔ, ɖɌɖ ɚɣɌɏɔ ɔəɞɑə-

ɝɔɎəɚɏɚ əɌɖɚɛɗɑəɔɫ 99m Tc-MIBI,  ɝɟɍɞɜɌɖɢɔɚə-

əɧɘ ɘɑɞɚɐɚɘ ɔɗɔ əɌ ɚɞɝɜɚɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔ-

ɫɡ ɛɜɔ ɐɎɟɡɠɌɓəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ (ȼɔɝ. 1). ȱɝɗɔ 

ɔɓɘɑəɑəəɧɑ ȻɅȲ ɛɜɚɝɞɜɌəɝɞɎɑəəɚ ɚɞɐɑɗɑəɧ 

ɚɞ ɗɚɒɌ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɚəɔ ɘɚɏɟɞ ɍɧɞɨ 

ɚɍəɌɜɟɒɑəɧ ɔ ɍɑɓ ɎɧɣɔɞɌəɔɫ ɔɗɔ Ɏ ɛɑɜɎɚɕ ɠɌ-

ɓɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ 99m Tc-MIBI. (ȼɔɝ. 5). 

ȹɌ ɝəɔɘɖɌɡ ɡɚɜɚɤɑɏɚ ɖɌɣɑɝɞɎɌ ɘɚɏɟɞ ɍɧɞɨ 

ɚɍəɌɜɟɒɑəɧ ȻɅȲ ɘɌɝɝɚɕ 100-150 ɘɏ, əɚ ɞɚɣ-

əɌɫ ɔɡ ɗɚɖɌɗɔɓɌɢɔɫ, ɍɑɓɟɝɗɚɎəɚ, ɓɌɎɔɝɔɞ ɚɞ 

ɜɌɓɘɑɜɌ. ȶɌɖ ɛɜɌɎɔɗɚ, ɡɚɜɚɤɚ ɚɛɜɑɐɑɗɫɪɞɝɫ 

ɒɑɗɑɓɧ ɘɌɝɝɚɕ ɍɚɗɑɑ 500-600 ɘɏ. [8, 14, 26]. ȻɌ-

ɞɚɗɚɏɔɫ əɔɒəɔɡ ȻɅȲ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɣɌɥɑ, 

ɣɑɘ Ɏɑɜɡəɔɡ; Ɏɑɜɚɫɞəɚɝɞɨ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɏɔ-

ɛɑɜɝɑɖɜɑɞɔɜɟɪɥɔɡ ɒɑɗɑɓ ɓɌɎɔɝɔɞ ɚɞ ɖɚɗɔɣɑ-

ɝɞɎɌ Ɏ əɔɡ ɚɖɝɔɠɔɗɨəɧɡ ɖɗɑɞɚɖ, ɩɖɝɛɜɑɝɝɔɔ P-

ɏɗɔɖɚɛɜɚɞɑɔəɌ ɔ ɠɌɓɧ ɖɗɑɞɚɣəɚɏɚ ɢɔɖɗɌ [27]. 

ȸəɚɒɑɝɞɎɑəəɌɫ ɏɔɛɑɜɛɗɌɓɔɫ ɎɧɫɎɗɫɑɞɝɫ ɞɜɟɐ-

əɑɑ ɔɓ-ɓɌ əɑɍɚɗɨɤɚɏɚ ɜɌɓɘɑɜɌ ɒɑɗɑɓ, ɘɌɗɚɕ "ɚɖ-

ɝɔɠɔɗɨəɚɝɞɔ" ɔ ɛɚɎɧɤɑəəɚɕ ɩɖɝɛɜɑɝɝɔɔɔ P-

ɏɗɔɖɚɛɜɚɞɑɔəɌ, ɎɧɓɧɎɌɪɥɑɏɚ ɍɧɝɞɜɚɑ Ɏɧɘɧ-

ɎɌəɔɑ 99m Tc-MIBI. ȻɜɑɐɛɚɗɌɏɌɑɞɝɫ, ɣɞɚ Ɏɑɜɚɫɞ-

əɚɝɞɨ ɚɍəɌɜɟɒɑəɔɫ ɔɓɘɑəɑəəɧɡ ȻɅȲ ɛɚɗɚɒɔ-

ɞɑɗɨəɚ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɝɧɎɚɜɚɞɚɣəɧɘɔ ɖɚəɢɑə-

ɞɜɌɢɔɫɘɔ  ɖɌɗɨɢɔɫ ɔ ɛɌɜɌɞɏɚɜɘɚəɌ, əɚ ɩɞɌ ɖɚɜ-

ɜɑɗɫɢɔɫ ɝɗɌɍɌɫ ɔ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ əɑ ɎɝɑɏɐɌ. Ȯ 

ɗɪɍɚɘ ɝɗɟɣɌɑ ɚɣɑɎɔɐəɚ, ɣɞɚ əɑ ɘɚɏɟɞ ɍɧɞɨ ɟɝɞɌ-

əɚɎɗɑəɧ ɏɜɌəɔɢɧ ɖɚəɢɑəɞɜɌɢɔɔ ɖɌɗɨɢɔɫ ɔ ɛɌ-

ɜɌɞɔɜɑɚɔɐəɚɏɚ ɏɚɜɘɚəɌ, ɛɜɔ ɖɚɞɚɜɚɕ ɏɔɛɑɜ-

ɠɟəɖɢɚəɔɜɟɪɥɔɑ ȻɅȲ ɝɞɌəɚɎɫɞɝɫ  Ɏɔɐɔɘɧ-

ɘɔ. 

"ȹɚɜɘɌɗɨəɌɫ" ɝɢɔəɞɔɏɜɌɘɘɌ ɝ 99m Tc-MIBI ɟ 

ɍɚɗɨəɚɏɚ ɛɑɜɎɔɣəɧɘ ȯȻȾ ð ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨ-

əɧɕ ɜɑɓɟɗɨɞɌɞ. Ȼɜɔ ɛɑɜɎɔɣəɚɘ ȯȻȾ ɟəɔɠɚɖɌɗɨ-

əɌɫ ɏɔɛɑɜɌɖɖɟɘɟɗɫɢɔɫ, ɝɖɚɜɑɑ Ɏɝɑɏɚ, ɝɚɚɞɎɑɞ-

ɝɞɎɟɑɞ ɝɚɗɔɞɌɜəɚɕ Ɍɐɑəɚɘɑ, ɡɚɞɫ ɑɝɞɨ əɑɖɚɞɚɜɌɫ 

Ɏɑɜɚɫɞəɚɝɞɨ ɐɎɚɕəɧɡ Ɍɐɑəɚɘ ɔɗɔ, ɚɣɑəɨ ɜɑɐɖɚ, 

ɜɌɖɌ ȻɅȲ. ȿ ɍɚɗɨəɧɡ Ɏɞɚɜɔɣəɧɘ ȯȻȾ ɚɍɧɣəɚ 

ɏɔɛɑɜɛɗɌɓɔɜɚɎɌəɧ Ɏɝɑ ȻɅȲ, əɚ ɛɜɔ ɝɢɔəɞɔ-

ɏɜɌɠɔɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɎɧɫɎɗɫɪɞɝɫ ɗɔɤɨ əɑɖɚ-

ɞɚɜɧɑ ɔɓ əɔɡ, ɗɔɍɚ əɑ ɎɧɫɎɗɫɪɞɝɫ ɎɚɎɝɑ.  

ȾɌɖ ɖɌɖ 99m Tc-MIBI ɡɚɜɚɤɚ əɌɖɌɛɗɔɎɌɑɞɝɫ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ ɟɓɗɚ-

Ɏɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɐɗɫ 

ɐɔɠɠɑɜɑəɢɔɌɢɔɔ ɝ ɛɌɜɌɞɔɜɚɘɌɘɔ ɘɚɒɑɞ ɛɚ-

ɘɚɣɨ ɝɢɔəɞɔɏɜɌɠɔɫ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ, ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔ/ɔɗɔ ɞɚəɖɚɔɏɚɗɨəɌɫ 

ɌɝɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛɝɔɫ. ȷɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ 

ɜɑɓɟɗɨɞɌɞɧ ɘɚɏɟɞ əɌɍɗɪɐɌɞɨɝɫ ɛɜɔ ɗɔɘɠɚɘɌɡ, 

ɝɌɜɖɚɔɐɚɓɑ, ɘɑɞɌɝɞɌɞɔɣɑɝɖɔ ɔɗɔ ɎɚɝɛɌɗɔɞɑɗɨəɚ 

ɔɓɘɑəɑəəɧɡ ɤɑɕəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ, ɖɚ-

ɜɔɣəɑɎɧɡ ɚɛɟɡɚɗɫɡ,  ɍɜɚəɡɔɌɗɨəɧɡ ɖɌɜɢɔəɚɔ-

ɐɌɡ, ɜɑɓɔɐɟɌɗɨəɚɕ ɞɖɌəɔ ɎɔɗɚɣɖɚɎɚɕ ɒɑɗɑɓɧ. 

ȶɜɚɘɑ ɞɚɏɚ, ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɞɜɟɐəɚɝɞɔ ɍɧɗɔ 

ɚɛɔɝɌəɧ ɛɜɔ ɛɑɜɎɔɣəɧɡ ɖɌɜɢɔəɚɘɌɡ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ, ɗɑɏɖɚɏɚ, ɏɚɗɚɎɧ ɔ ɤɑɔ, ɔ ɛɜɔ ɔɡ ɘɑɝɞ-

əɧɡ ɘɑɞɌɝɞɌɓɌɡ [26]. 

Ȱɜɟɏɔɑ ɘɑɞɚɐɧ ɎɔɓɟɌɗɔɓɌɢɔɔ  ɛɌɜɌɥɔ-

ɞɚɎɔɐəɧɡ ɒɑɗɑɓ. 

 

ȼɔɝ. 6,Ɍ. 

 

ȼɔɝ. 6,ɍ. 

 

ȼɔɝ. 6,Ɏ. 

 

ȼɔɝ. 6,ɏ. 

ȼɔɝ. 6.  ɉɖɞɚɛɔɜɚɎɌəəɌɫ ɌɐɑəɚɘɌ ȻɅȲ Ɏ ɛɑɜɑɐəɑɘ ɝɜɑɐɚɝɞɑəɔɔ. 

ȺɀɉȶȾ ɝ 99mTc-MIBI , ɠɜɚəɞɌɗɨəɚɑ (Ɍ), ɝɌɏɔɞɞɌɗɨəɚɑ (ɍ) ɔ ɞɜɌəɝɌɖɝɔɌɗɨəɚɑ (Ɏ) ɝɑɣɑəɔɫ, ɚɍɓɚɜəɌɫ ɝɢɔəɞɔ-

ɏɜɌɘɘɌ  Ɏ ɛɑɜɑɐəɑɕ ɛɜɚɑɢɖɔɔ (ɏ). ȴəɞɑəɝɔɎəɚɑ əɌɖɚɛɗɑəɔɑ ɛɜɑɛɌɜɌɞɌ Ɏ ɘɔɚɖɌɜɐɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɝɑɜɐ-

ɢɌ (*) əɌɛɚɘɔəɌɑɞ ɚɍ ɔɝɡɚɐəɚɘ ɛɜɑɐəɌɓəɌɣɑəɔɔ 99mTc-MIBI. 
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ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ Ɏɧɝɚɖɔɘ 

ɜɌɓɜɑɤɑəɔɑɘ ð ɜɌɝɛɜɚɝɞɜɌəɑəəɧɕ ɘɑɞɚɐ, əɑ 

ɝɎɫɓɌəəɧɕ ɝ ɔɚəɔɓɔɜɟɪɥɔɘ ɔɓɗɟɣɑəɔɑɘ. ȼɑ-

ɓɟɗɨɞɌɞ ɔɝɝɗɑɐɚɎɌəɔɫ ɓɌɎɔɝɔɞ ɚɞ ɖɎɌɗɔɠɔɖɌɢɔɔ 

ɚɛɑɜɌɞɚɜɌ ɔ ɞɑɡəɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɔɝ-

ɛɚɗɨɓɟɑɘɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ. ȶɜɚɘɑ ɞɚɏɚ, ɑɏɚ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ əɔɒɑ ɛɜɔ ȻɅȲ əɑɍɚɗɨ-

ɤɚɏɚ ɜɌɓɘɑɜɌ ɔ ɛɜɔ ɩɖɞɚɛɔɔ Ɍɐɑəɚɘ Ɏ ɏɗɟɍɚɖɔɡ 

ɞɖɌəɫɡ ɤɑɔ ɔɗɔ Ɏ ɝɜɑɐɚɝɞɑəɔɔ. ȿȳȴ ɘɚɒɑɞ ɛɚɐ-

ɞɎɑɜɐɔɞɨ ɔɗɔ ɌəɌɞɚɘɔɣɑɝɖɔ "ɛɜɔɎɫɓɌɞɨ" ɝɢɔə-

ɞɔɏɜɌɠɔɣɑɝɖɔɑ ɜɑɓɟɗɨɞɌɞɧ, ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨ-

ɓɚɎɌəɚ ɐɗɫ ɚɢɑəɖɔ ɟɓɗɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɥɔɞɚ-

Ɏɔɐəɚɕ ɒɑɗɑɓɧ ɔɗɔ ɜɑɌɖɞɔɎəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ 

ɟɓɗɚɎ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɝɚəɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɗɚ-

ɖɌɗɔɓɚɎɌɞɨ ɛɌɜɌɞɔɜɚɘɟ ɛɜɔ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨ-

əɚɘ ɜɑɓɟɗɨɞɌɞɑ ɝɢɔəɞɔɏɜɌɠɔɔ. Ȯ ɐɔɌɏəɚɝɞɔɖɑ 

ɝɚɗɔɞɌɜəɧɡ Ɍɐɑəɚɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȿȳȴ ɐɚ-

ɝɞɔɏɌɑɞ 70% - 80%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 70%, əɚ ɩɞɔ 

ɛɚɖɌɓɌɞɑɗɔ ɓəɌɣɔɞɑɗɨəɚ ɜɌɓəɫɞɝɫ  Ɏ ɜɌɓɗɔɣəɧɡ 

ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɫɡ [17]. Ȯ ɐɚɚɛɑɜɌɢɔ-

ɚəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ Ɍɐɑəɚɘ ȻɅȲ ɖɚɘɍɔəɌɢɔɫ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 99m Tc-MIBI ɔ ȿȳȴ Ɏɧɝɚɖɚɏɚ 

ɜɌɓɜɑɤɑəɔɫ ɛɚɎɧɤɌɑɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɚ 

95%. ȾɌɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɞɌəɐɑɘ ɤɔɜɚɖɚ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɑɜɑɐ ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɚɕ 

ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɑɕ [28, 29]. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɜɔ ɐɚɚɛɑɜɌ-

ɢɔɚəəɚɘ ɎɧɫɎɗɑəɔɔ Ɍɐɑəɚɘ ȻɅȲ ɘɑəɑɑ ɩɠ-

ɠɑɖɞɔɎəɌ, ɣɑɘ ɜɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɝ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ əɑ ɍɚɗɑɑ 80% -85%, ɖɌɖ ɔ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ [9, 17]. ɉɞɔ 

ɘɑɞɚɐɧ ɔɝɛɚɗɨɓɟɪɞɝɫ ɚɍɧɣəɚ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɝɜɑɐɚɝɞɑəɔɫ ɔ ɛɜɔ ɜɑɢɔɐɔɎɑ ȯȻȾ. ȭɚɗɑɑ ɘəɚɏɚ-

ɚɍɑɥɌɪɥɔɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɛɜɔ ɣɑ-

ɞɧɜɑɡɘɑɜəɚɕ ȶȾ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɛɜɔ ɘɟɗɨɞɔɠɚ-

ɖɌɗɨəɚɕ ɏɔɛɑɜɛɗɌɓɔɔ ȻɅȲ. 

ȶɗɔəɔɣɑɝɖɚɑ ɛɜɔɘɑəɑəɔɑ ɝɢɔəɞɔɏɜɌ-

ɠɔɔ ɛɌɜɌɥɔɞɚɎɔɐəɧɡ ɒɑɗɑɓ. 

ȻɑɜɎɔɣəɧɕ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓ. 

ɂɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ ɝɢɔəɞɔɏɜɌɠɔɔ ȻɅȲ ɟ 

ɍɚɗɨəɧɡ, ɖɚɞɚɜɧɘ ɛɗɌəɔɜɟɑɞɝɫ ɐɎɟɝɞɚɜɚəəɫɫ 

ɜɑɎɔɓɔɫ ɤɑɔ, ɐɚɗɏɚɑ Ɏɜɑɘɫ ɍɧɗɌ ɛɜɑɐɘɑɞɚɘ 

ɐɔɝɖɟɝɝɔɔ [14]. ȸɚɒəɚ ɍɧɗɚ ɛɚəɫɞɨ ɎɚɓɜɌɒɑəɔɫ 

ɝɚ ɝɞɚɜɚəɧ ɚɛɧɞəɧɡ ɡɔɜɟɜɏɚɎ, ɟ ɖɚɞɚɜɧɡ  ɛɚɖɌ-

ɓɌɞɑɗɔ ɟɝɛɑɤəɚɝɞɔ ɍɧɗɔ ɜɌɎəɧ ɔɗɔ Ɏɧɤɑ, ɣɑɘ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 99m Tc-MIBI Ɏ 

ɗɚɖɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɑəəɧɡ ɒɑɗɑɓ 

[30]. ȺɐəɌɖɚ, ɖɜɚɘɑ ɞɚɏɚ, ɣɞɚ  ɜɌɐɔɚəɟɖɗɔɐəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ  ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɑɓəɚ ɘɑəɑɑ ɚɛɧɞ-

əɧɘ ɡɔɜɟɜɏɌɘ, ɑɏɚ ɜɑɓɟɗɨɞɌɞɧ ɘɚɏɟɞ ɖɌɜɐɔ-

əɌɗɨəɚ  ɔɓɘɑəɔɞɨ ɛɗɌə ɚɛɑɜɌɢɔɔ Ɏ ɝɗɟɣɌɫɡ ɩɖ-

ɞɚɛɔɣɑɝɖɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɛɌɜɌɞɔɜɚɘ (əɌɛɜɔ-

ɘɑɜ, əɔɓɖɚ Ɏ ɝɜɑɐɚɝɞɑəɔɔ), ɚəɔ ɘɚɏɟɞ ɚɍɗɑɏɣɔɞɨ 

ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɛɜɔ əɑɚɍɧɣəɚɕ ɔɗɔ 

ɔɓɘɑəɑəəɚɕ ɌəɌɞɚɘɔɔ ɤɑɔ (ɛɜɑɐɤɑɝɞɎɟɪɥɌɫ 

ɞɔɜɑɚɔɐɑɖɞɚɘɔɫ, ɚɒɔɜɑəɔɑ, ɖɚɜɚɞɖɌɫ ɤɑɫ ɔ 

ɞ.ɐ.) (ȼɔɝ. 6). ȶɜɚɘɑ ɞɚɏɚ, ɐɗɫ ɘəɚɏɔɡ ɡɔɜɟɜɏɚɎ 

ɐɎɟɝɞɚɜɚəəɫɫ ɜɑɎɔɓɔɫ ɍɚɗɨɤɑ əɑ ɫɎɗɫɑɞɝɫ 

ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɛɜɔ ɝɚɗɔɞɌɜəɧɡ 

ɌɐɑəɚɘɌɡ ȻɅȲ; ɔɝɝɗɑɐɚɎɌəɔɑ ɝ 99m Tc-MIBI 

ɛɜɑɐɗɌɏɌɑɞ ɜɑɤɑəɔɑ ɐɗɫ ɚɐəɚɝɞɚɜɚəəɔɡ ɐɚɝɞɟ-

ɛɚɎ ɔ ɫɎɗɫɑɞɝɫ ɛɜɑɐɛɚɝɧɗɖɚɕ ɘɔəɔɘɌɗɨəɚ 

ɌɏɜɑɝɝɔɎəɚɕ ɜɌɐɔɚɌɝɝɔɝɞɔɜɚɎɌəəɚɕ ɛɌɜɌɞɔ-

ɜɑɚɔɐɩɖɞɚɘɔɔ [30].  ȻɜɑɐɚɛɑɜɌɢɔɚəəɌɫ ɞɚɛɔɣɑ-

ɝɖɌɫ ɗɚɖɌɗɔɓɌɢɔɫ ɝɚɖɜɌɥɌɑɞ ɐɗɔɞɑɗɨəɚɝɞɨ ɚɛɑ-

ɜɌɢɔɔ ɔ Ɏɜɑɘɫ ɛɜɑɍɧɎɌəɔɫ ɍɚɗɨəɚɏɚ Ɏ ɝɞɌɢɔɚ-

əɌɜɑ. 

Ȯɞɚɜɔɣəɧɕ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓ. 

Ȼɜɔ Ɏɞɚɜɔɣəɚɘ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓɑ Ɏɝɗɑɐ-

ɝɞɎɔɑ ɡɜɚəɔɣɑɝɖɚɕ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ 

ɚɍɧɣəɚ ɓɌɞɜɌɏɔɎɌɪɞɝɫ Ɏɝɑ ȻɅȲ, əɚ, əɑɓɌɎɔɝɔ-

ɘɚ ɚɞ ɜɑɓɟɗɨɞɌɞɚɎ ɝɢɔəɞɔɏɜɌɠɔɔ, ɞɚɗɨɖɚ 1% - 

2% ɍɚɗɨəɧɡ ɛɚɐɎɑɜɏɌɪɞɝɫ ɞɚɞɌɗɨəɚɕ ɔɗɔ ɝɟɍɞɚ-

ɞɌɗɨəɚɕ ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɔ.  ȮɧɝɚɖɌɫ ɣɌɝɞɚɞɌ 

ɜɑɢɔɐɔɎɚɎ ɔ ɛɑɜɝɔɝɞɑəɢɔɔ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓɌ ɟ 

ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ ɐɔɖɞɟɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɐɚɚɛɑ-

ɜɌɢɔɚəəɚɏɚ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ 

ɚɍəɌɜɟɒɑəɔɫ ɩɖɞɚɛɔɜɚɎɌəəɧɡ ɔɗɔ ɐɚɍɌɎɚɣəɧɡ 

ȻɅȲ. [12]. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɛɜɔ ɚɜɞɚɞɚɛɔɣɑɝɖɚɘ 

ɛɚɗɚɒɑəɔɔ ȺɅȲ  ɩɠɠɑɖɞɔɎəɚɝɞɨ ɝɢɔəɞɔɏɜɌ-

ɠɔɔ əɑɎɑɗɔɖɌ, Ɍ ɘəɚɏɔɑ ɘɑɝɞɌ Ɏɚɓɘɚɒəɚɕ ɩɖɞɚ-

ɛɔɔ ɛɜɔ ɞɚɞɌɗɨəɚɕ ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɔ ɚɍɧɣ-

əɚ ɛɚɐɎɑɜɏɌɪɞɝɫ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɜɑɎɔɓɔɔ [9, 31]. 

ȴɘɑɪɞɝɫ əɑɖɚɞɚɜɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɌ, ɣɞɚ ɛɜɔ 

ɌɟɞɚɞɜɌəɝɛɗɌəɞɢɔɔ ɚɞ əɑɎɔɓɟɌɗɔɓɔɜɟɑɘɚɕ ɒɑ-

ɗɑɓɧ Ɏɑɜɚɫɞəɚɝɞɨ ɜɑɢɔɐɔɎɌ ɘɑəɨɤɑ, ɣɑɘ ɛɜɔ 

ɛɑɜɑɝɌɐɖɑ ɠɜɌɏɘɑəɞɌ ɒɑɗɑɓɧ, əɌɕɐɑəəɚɕ ɛɜɔ 

ɝɢɔəɞɔɏɜɌɠɔɔ. ȺɣɑɎɔɐəɚ, ɐɌɗɨəɑɕɤɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɚɘɚɏɟɞ ɛɚɐɞɎɑɜɐɔɞɨ ɔɗɔ ɚɛɜɚɎɑɜɏəɟɞɨ 

ɩɞɔ ɐɌəəɧɑ. 

Ȼɑɜɝɔɝɞɑəɢɔɫ ɔ ɜɑɢɔɐɔɎ ɏɔɛɑɜɛɌɜɌɞɔ-

ɜɑɚɓɌ.  

Ȼɜɔ ɛɑɜɝɔɝɞɔɜɟɪɥɑɘ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓɑ 

əɌɜɟɤɑəɔɫ ɖɌɗɨɢɔɑɎɚɏɚ ɚɍɘɑəɌ ɝɚɡɜɌəɫɪɞɝɫ 

ɔɗɔ ɛɚɫɎɗɫɪɞɝɫ ɎəɚɎɨ Ɏ ɞɑɣɑəɔɑ ɤɑɝɞɔ ɘɑɝɫɢɑɎ 

ɛɚɝɗɑ ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɔ. ȹɑɟɐɚɎɗɑɞɎɚɜɔ-

ɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ Ɏ 

ɞɌɖɔɡ ɝɗɟɣɌɫɡ ɝɎɫɓɧɎɌɪɞ ɚɍɧɣəɚ ɝ ɩɖɞɚɛɔɜɚ-

ɎɌəəɚɕ ɔɗɔ ɐɚɍɌɎɚɣəɚɕ ȺɅȲ ɔɗɔ ɝ ɘəɚɒɑ-

ɝɞɎɑəəɚɕ ɏɔɛɑɜɛɗɌɓɔɑɕ. Ⱥ ɜɑɢɔɐɔɎɑ ȯȻȾ ɏɚɎɚ-

ɜɫɞ, ɖɚɏɐɌ ɛɚɎɧɤɑəɔɑ ɝɧɎɚɜɚɞɚɣəɚɕ ɖɚəɢɑə-

ɞɜɌɢɔɔ ɖɌɗɨɢɔɫ ɔ/ɔɗɔ ɛɌɜɌɞɔɜɑɚɔɐəɚɏɚ ɏɚɜɘɚ-

əɌ ɎɚɓəɔɖɌɑɞ ɛɚ ɛɜɚɤɑɝɞɎɔɔ ɤɑɝɞɔ ɘɑɝɫɢɑɎ 

ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ȻɅȲ. Ȼɜɔɣɔəɚɕ ɩɞɚɏɚ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɫɎɗɫɑɞɝɫ ɘəɚɒɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ 

ȻɅȲ [7].  

ȻɚɎɞɚɜəɧɑ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɝɗɚɒəɑɑ, Ɍ ɜɔɝɖ ɚɝɗɚɒəɑəɔɕ Ɏɧɤɑ, ɛɚɩɞɚɘɟ 

əɑɚɍɡɚɐɔɘɌ ɞɥɌɞɑɗɨəɌɫ ɐɚɚɛɑɜɌɢɔɚəəɌɫ ɐɔɌ-

ɏəɚɝɞɔɖɌ; Ɏ ɩɞɔɡ ɝɗɟɣɌɫɡ ɜɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɝ 99m Tc-MIBI ɛɜɑɎɚɝɡɚɐɔɞ ɐɜɟɏɔɑ ɘɑ-

ɞɚɐɧ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɚɝɚɍɑəəɚ ɛɜɔ ɛɜɔɘɑəɑəɔɔ 

ȺɀɉȶȾ ɔɗɔ ȺɀɉȶȾ/ȶȾ [33]. Ⱥɝɚɍɑəəɚɝɞɨɪ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɛɜɔɢɑɗɨəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ 

ɚɍɗɌɝɞɔ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ (ɛɜɔ əɌɗɔɣɔɔ), ɞɌɖ 

ɖɌɖ ɛɜɔɣɔəɚɕ ɜɑɢɔɐɔɎɌ ɘɚɒɑɞ ɝɞɌɞɨ ɔ ɛɑɜɑɝɌ-

ɒɑəəɌɫ ɞɖɌəɨ ȻɅȲ. ȸɚɒɑɞ ɛɚɞɜɑɍɚɎɌɞɨɝɫ  

ɛɜɔɎɗɑɣɑəɔɑ Ɏɝɑɡ ɐɚɝɞɟɛəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ȻɉȾ [12]. ȱɝɗɔ Ɏɝɑ ɎɔɓɟɌɗɔ-

ɓɔɜɟɪɥɔɑ ɘɑɞɚɐɧ əɑ ɐɌɗɔ ɜɑɓɟɗɨɞɌɞɌ, ɚɛɜɌɎɐɌ-
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əɚ ɛɜɔɘɑəɑəɔɑ ɌəɏɔɚɏɜɌɠɔɔ ɔ ɝɑɗɑɖɞɔɎəɚɏɚ 

ɚɞɍɚɜɌ Ɏɑəɚɓəɚɕ ɖɜɚɎɔ [7, 34]. 

ȸɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɌɫ ɜɌɐɔɚɌɝɝɔɝɞɔ-

ɜɚɎɌəəɌɫ ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɫ (ȸȴȼȻ). 

Ȼɑɜɑɐ ɚɛɑɜɌɞɔɎəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ ɔɝ-

ɛɚɗɨɓɟɑɞɝɫ ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ, Ɍ Ɏɚ 

Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ɏɌɘɘɌ-ɓɚəɐ, ɖɚ-

ɞɚɜɧɕ ɡɔɜɟɜɏɌ "əɌɎɚɐɔɞ əɌ ɢɑɗɨ". Ȯ ȱɎɜɚɛɑ 

ɛɜɚɞɚɖɚɗ ȸȴȼȻ ɍɧɗ ɛɜɑɐɗɚɒɑə Rubello ɔ 

Mariani [8, 35]. ȰɚɚɛɑɜɌɢɔɚəəɌɫ ɞɚɛɔɣɑɝɖɌɫ ɐɔ-

ɌɏəɚɝɞɔɖɌ ɎɖɗɪɣɌɑɞ ȿȳȴ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ 

ɔ ɐɎɟɡɠɌɓəɟɪ ɝɟɍɞɜɌɖɢɔɚəəɟɪ ɝɢɔəɞɔɏɜɌɠɔɪ 

ɤɑɔ ɔ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ; ɑɝɗɔ ɜɑɓɟɗɨɞɌɞɧ ȿȳȴ ɔ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɜɌɓəɫɞɝɫ, Ɏɧɛɚɗəɫɑɞɝɫ ȺɀɉȶȾ. 

Ȱɗɫ əɌɓəɌɣɑəɔɫ ȸȴȼȻ əɑɚɍɡɚɐɔɘɚ ɚɍəɌɜɟɒɑ-

əɔɑ ɝɚɗɔɞɌɜəɚɕ Ɍɐɑəɚɘɧ ȺɅȲ ɝ Ɏɧɝɚɖɚɕ Ɏɑɜɚ-

ɫɞəɚɝɞɨɪ. Ȯ ɐɑəɨ ɚɛɑɜɌɢɔɔ 37 ȸȭɖ 99m Tc-MIBI  

ɎɎɚɐɫɞ ɎəɟɞɜɔɎɑəəɚ Ɏ ɚɛɑɜɌɢɔɚəəɚɕ ɔ ɣɑɜɑɓ 10 

ɘɔəɟɞ ɚɍɗɌɝɞɨ ɤɑɔ ɝ ɘɌɖɝɔɘɌɗɨəɚɕ ɜɌɐɔɚɌɖ-

ɞɔɎəɚɝɞɨɪ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝ ɛɚɘɚɥɨɪ ɏɌɘɘɌ-

ɓɚəɐɌ. ȳɌɞɑɘ ɏɌɘɘɌ-ɓɚəɐ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɚɛɑɜɌ-

ɢɔɚəəɚɘ ɛɚɗɑ, ɣɞɚɍɧ ɚɛɜɑɐɑɗɔɞɨ ɠɚɖɟɝ ɘɌɖɝɔ-

ɘɌɗɨəɚɕ ɝɖɚɜɚɝɞɔ ɝɣɑɞɌ ɏɌɘɘɌ-ɖɎɌəɞɚɎ, ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɕ ɛɌɜɌɞɔɜɚɘɑ. ȼɌɐɔɚɌɖɞɔɎəɚɝɞɨ 

ɔɓɘɑɜɫɑɞɝɫ Ɏ ɟɐɌɗɑəəɚɕ ɒɑɗɑɓɑ, Ɏ ɗɚɒɑ ɟɐɌɗɑə-

əɚɕ ȻɅȲ ɔ Ɏ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɑ, ɝ ɞɑɘ, ɣɞɚɍɧ 

ɝɟɐɔɞɨ ɚ ɛɚɗəɚɞɑ ɜɑɓɑɖɢɔɔ. Ȯ ɚɍɫɓɌɞɑɗɨəɚɘ ɛɚ-

ɜɫɐɖɑ ɔɝɛɚɗɨɓɟɑɞɝɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɕ ɩɖɝ-

ɛɜɑɝɝ-ɌəɌɗɔɓ ɖɚəɢɑəɞɜɌɢɔɔ ɛɌɜɌɞɏɚɜɘɚəɌ [36]. 

Ȼɜɔ ɛɜɔɘɑəɑəɔɔ ɝɞɜɚɏɔɡ ɖɜɔɞɑɜɔɑɎ ɚɞɍɚɜɌ ɐɚ 

65% ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɎɔɣəɧɘ ȯȻȾ ɘɚɏɟɞ ɍɧɞɨ 

əɌɛɜɌɎɗɑəɧ əɌ ȸȴȼȻ [35]. 

Ȯ ȽɄȬ Norman ɛɜɑɐɗɚɒɔɗ ɝɎɚɕ ɛɜɚɞɚɖɚɗ 

ȸȴȼȻ [37, 38]. Ȯ ɛɚɝɗɑɐəɑɕ ɑɏɚ Ɏɑɜɝɔɔ 99m Tc-

MIBI  ɎɎɚɐɫɞ Ɏ ɝɞɌəɐɌɜɞəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɌɖɞɔɎəɚɝɞɔ ɓɌ ɛɚɗɞɚɜɌ-ɐɎɌ ɣɌɝɌ ɐɚ ɚɛɑɜɌɢɔɔ, 

Ɏɧɛɚɗəɫɑɞɝɫ ɛɗɌəɌɜəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ, ɝ ɞɑɘ 

ɗɔɤɨ, ɣɞɚɍɧ ɔɝɖɗɪɣɔɞɨ ɩɖɞɚɛɔɪ ȺɅȲ. ȴɓ ɛɚ-

ɛɑɜɑɣəɚɏɚ ɝɟɛɜɌɝɞɑɜəɌɗɨəɚɏɚ ɜɌɓɜɑɓɌ Ɏɧɛɚɗəɫ-

ɑɞɝɫ ɐɎɟɝɞɚɜɚəəɫɫ ɜɑɎɔɓɔɫ. ȸɌɖɜɚɝɖɚɛɔɣɑɝɖɔ 

ɔɓɘɑəɑəəɧɑ ȺɅȲ ɟɐɌɗɫɪɞɝɫ;  ɏɌɘɘɌ-ɓɚəɐ ɔɝ-

ɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɎɑɜɔɠɔɖɌɢɔɔ ɔɡ ɏɔɛɑɜɠɟəɖɢɔɔ 

ɔ ɚɢɑəɖɔ ɘɑɞɌɍɚɗɔɣɑɖɚɏɚ ɝɞɌɞɟɝɌ ɚɝɞɌɎɗɫɑɘɧɡ 

ȺɅȲ. Ƚɜɑɐəɫɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɚɛɑɜɌɢɔɔ 

ɝɚɝɞɌɎɗɫɑɞ 17 ɘɔəɟɞ, ɛɌɢɔɑəɞ ɎɧɛɔɝɧɎɌɑɞɝɫ 

ɣɑɜɑɓ 1-2 ɣɌɝɌ. ɉɠɠɑɖɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ɐɚɝɞɔ-

ɏɌɑɞɝɫ ɍɚɗɑɑ ɣɑɘ Ɏ 99% ɎɘɑɤɌɞɑɗɨɝɞɎ [8, 38]. 

ȺɢɑəɖɌ ɩɠɠɑɖɞɔɎəɚɝɞɔ, ɚɝəɚɎɌəəɌɫ əɌ 

ɜɑɓɟɗɨɞɌɞɑ ɗɑɣɑəɔɫ. 

ȺɢɑəɖɌ ɖɗɔəɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɜɌɐɔɚ-

əɟɖɗɔɐəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ȻɅȲ ɍɌɓɔɜɟɑɞɝɫ əɌ 

ɜɑɓɟɗɨɞɌɞɌɡ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. ȸɚɒəɚ 

ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɛɜɔ ɞɌɖɚɘ ɛɚɐɡɚɐɑ ɡɔɜɟɜɏɔ-

ɣɑɝɖɌɫ ɞɌɖɞɔɖɌ  ɣɌɝɞɚ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɝɢɔəɞɔ-

ɏɜɌɠɔɣɑɝɖɔɡ əɌɡɚɐɖɌɡ, ɔ Ɏ ɓɌɣɑɞ ɔɐɟɞ ɝɢɔəɞɔ-

ɏɜɌɠɔɣɑɝɖɔ ɔɓɘɑəɑəəɧɑ ȻɅȲ, ɖɚɞɚɜɧɑ ɍɧɗɔ 

ɟɝɛɑɤəɚ ɟɐɌɗɑəɧ ɔ ɏɔɝɞɚɛɌɞɚɗɚɏɔɣɑɝɖɔ Ɏɑɜɔ-

ɠɔɢɔɜɚɎɌəɧ. Ȱɜɟɏɔɑ ȻɅȲ, ɛɚɜɌɒɑəəɧɑ Ɏ 

ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ, ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɔ ɔ ɝɢɔəɞɔ-

ɏɜɌɠɔɣɑɝɖɔ ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəəɧɑ ɖɌɖ əɚɜ-

ɘɌɗɨəɧɑ, ɘɚɏɟɞ ɖɗɔəɔɣɑɝɖɔ ɛɜɚɫɎɔɞɨ ɝɑɍɫ ɛɚɓ-

ɒɑ ɜɑɢɔɐɔɎɚɘ ȯȻȾ [39]. ȶɜɚɘɑ ɞɚɏɚ, ɏɔɝɞɚɛɌɞɚ-

ɗɚɏɔɣɑɝɖɌɫ  ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ȻɅȲ ɣɌɝɞɚ ɝɗɚɒ-

əɌ, ɚɝɚɍɑəəɚ ɛɜɔ ɏɔɛɑɜɛɗɌɓɔɔ, ɞɚɏɐɌ ɖɌɖ ɔə-

ɞɜɌɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑɜɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɔ ɛɌ-

ɜɌɞɏɚɜɘɚəɌ ɔəɚɏɐɌ ɘɚɏɟɞ ɚɤɔɍɚɣəɚ ɖɚəɝɞɌɞɔ-

ɜɚɎɌɞɨ ɛɚɗəɚɞɟ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɜɑɓɑɖɢɔɔ [8, 11]. 

ȺɣɑɎɔɐəɚ,  ɐɗɫ ɍɚɗɑɑ ɚɐəɚɓəɌɣəɚɕ ɚɢɑəɖɔ ɖɗɔ-

əɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ɝɢɔəɞɔɏɜɌɠɔɔ ȻɅȲ ɞɜɑɍɟ-

ɪɞɝɫ ɍɚɗɑɑ ɐɗɔɞɑɗɨəɧɑ əɌɍɗɪɐɑəɔɫ. 

Ȱɚɗɏɚɝɜɚɣəɚɑ əɌɍɗɪɐɑəɔɑ 15060 ɍɚɗɨəɧɡ 

ɛɑɜɎɔɣəɧɘ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓɚɘ, ɛɚɐɎɑɜɏɤɔɡɝɫ 

ɛɌɜɌɞɔɜɑɚɔɐɩɖɞɚɘɔɔ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ 

ɖɗɔəɔɖɑ ȹɚɜɘɌəɌ, ɎɧɫɎɔɗɚ ɜɑɢɔɐɔɎ ɓɌɍɚɗɑɎɌ-

əɔɫ ɘɑəɑɑ ɣɑɘ Ɏ 1% ɝɗɟɣɌɑɎ ɛɜɔ ɐɎɟɝɞɚɜɚəəɑɕ 

ɜɑɎɔɓɔɔ [38]. Ȼɜɔ ɚɐəɚɝɞɚɜɚəəɑɘ ɐɚɝɞɟɛɑ Ɏɑɜɚ-

ɫɞəɚɝɞɨ əɑɟɐɌɣɔ ɍɧɗɌ Ɏ 11 ɜɌɓ Ɏɧɤɑ, ɔ ɟ 5% 

ɩɞɔɡ ɛɌɢɔɑəɞɚɎ Ɏ ɛɚɝɗɑɐɟɪɥɔɑ ɏɚɐɧ əɌɍɗɪɐɌɗ-

ɝɫ ɜɑɢɔɐɔɎ ȯȻȾ. ȴəɞɑɜɑɝəɚ, ɣɞɚ ɟ 65% ɍɚɗɨəɧɡ, 

əɌɛɜɌɎɗɑəəɧɡ ɔɓ ɜɌɓɗɔɣəɧɡ ɘɑɐɔɢɔəɝɖɔɡ ɢɑə-

ɞɜɚɎ, ɜɌəɑɑ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ ɚɐɔə ɔɗɔ əɑ-

ɝɖɚɗɨɖɚ ɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ. Ȯ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɘ ɟɣɜɑɒɐɑəɔɔ ɛɜɔ-

ɍɗɔɓɔɞɑɗɨəɚ ɟ 80% ɔɓ əɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑ-

əɑəəɧɑ ȻɅȲ  ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔ ɚɍɧɣəɚɕ 

ɛɗɚɝɖɚɝɞəɚɕ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ. 

ȶɜɚɘɑ ɞɚɏɚ, ɟ 20% ɛɌɢɔɑəɞɚɎ ɝ ɎɧɫɎɗɑəəɧɘ 

ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɝ 99m Tc-MIBI ɚɐəɚɝɞɚɜɚəəɔɘ 

ɛɚɜɌɒɑəɔɑɘ, ɛɚ ɖɜɌɕəɑɕ ɘɑɜɑ ɚɐəɌ ɐɚɛɚɗəɔ-

ɞɑɗɨəɌɫ ɏɔɛɑɜɝɑɖɜɑɞɔɜɟɪɥɌɫ ȻɅȲ ɍɧɗɌ ɟɐɌ-

ɗɑəɌ ɛɜɔ ɐɎɟɝɞɚɜɚəəɑɕ ɜɑɎɔɓɔɔ. Ƚɡɚɐəɧɕ ɜɑ-

ɓɟɗɨɞɌɞ ɝɜɌɎəɑəɔɫ ɚɐəɚɝɞɚɜɚəəɑɏɚ ɔ ɐɎɟɝɞɚ-

ɜɚəəɑɏɚ ɐɚɝɞɟɛɌ ɛɚɗɟɣɑə Ɏ ɐɜɟɏɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ, Ɏ ɖɚɞɚɜɚɑ Ɏɚɤɗɔ 1158 ɍɚɗɨəɧɡ [40]. ɉɞɔ 

ɜɑɓɟɗɨɞɌɞɧ ɓɌɝɞɌɎɔɗɔ ȹɚɜɘɌəɌ ɚɞɖɌɓɌɞɨɝɫ ɚɞ 

ɟəɔɗɌɞɑɜɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ ɔ ɛɑɜɑɕɞɔ ɖ ɝɞɌəɐɌɜɞ-

əɚɕ ɐɎɟɝɞɚɜɚəəɑɕ ɜɑɎɔɓɔɔ ɝ ɘɔəɔɘɌɗɨəɚ ɔəɎɌ-

ɓɔɎəɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɞɑɡəɔɖɚɕ ɔ ɝɢɔəɞɔɏɜɌ-

ɠɔɣɑɝɖɚɕ ɛɚɐɐɑɜɒɖɚɕ, ɚɛɔɝɌəəɚɕ Ɏɧɤɑ [38]. 

ȳɌɖɗɪɣɑəɔɑ.  

ȯɔɛɑɜɖɌɗɨɢɑɘɔɫ ɛɜɔ ȯȻȾ ɘɚɒɑɞ ɝɟɥɑ-

ɝɞɎɑəəɚ ɟɡɟɐɤɌɞɨ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɛɌɢɔɑəɞɌ ɔ 

ɛɜɔɎɚɐɔɞɨ ɖ ɞɫɒɑɗɧɘ ɚɝɗɚɒəɑəɔɫɘ, ɔ ɛɌɜɌɞɔ-

ɜɑɚɔɐɩɖɞɚɘɔɫ ɚɝɞɌɑɞɝɫ ɑɐɔəɝɞɎɑəəɧɘ ɩɠɠɑɖ-

ɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ. ȼɌɐɔɚəɟɖɗɔɐəɌɫ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɫ ȻɅȲ əɑ ɔɘɑɑɞ əɔɖɌɖɚɏɚ ɓəɌɣɑəɔɫ  

Ɏ ɐɔɌɏəɚɓɑ ɏɔɛɑɜɛɌɜɌɞɔɜɑɚɓɌ ɔɗɔ Ɏ ɚɢɑəɖɑ ɛɚ-

ɖɌɓɌəɔɕ ɖ ɚɛɑɜɌɞɔɎəɚɘɟ ɎɘɑɤɌɞɑɗɨɝɞɎɟ. Ȯ ɞɚ 

ɒɑ Ɏɜɑɘɫ ɜɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚ-

ɗɫɑɞ ɐɚ ɚɛɑɜɌɢɔɔ  ɗɚɖɌɗɔɓɚɎɌɞɨ ɛɚɜɌɒɑəəɧɑ 

ɛɌɜɌɥɔɞɚɎɔɐəɧɑ ɒɑɗɑɓɧ; ɛɜɔ ɛɑɜɎɔɣəɚɘ ȯȻȾ 

ɚəɚ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɑɓəɧɘ ɐɎɟɝɞɚɜɚəəɑɕ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɕ ɜɑɎɔɓɔɑɕ ɤɑɔ, ɛɚɘɚɏɌɑɞ ɚɞɚɍɜɌɞɨ 

ɍɚɗɨəɧɡ ɐɗɫ ɛɜɔɢɑɗɨəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɔ ɫɎ-

ɗɫɑɞɝɫ əɑɚɞɦɑɘɗɑɘɚɕ ɣɌɝɞɨɪ  ɘɔəɔɘɌɗɨəɚ ɔə-

ɎɌɓɔɎəɚɕ ɜɌɐɔɚɌɝɝɔɝɞɔɜɚɎɌəəɚɕ ɛɌɜɌɞɔɜɑɚɔɐ-

ɩɖɞɚɘɔɔ. Ȼɜɔ Ɏɞɚɜɔɣəɚɘ ȯȻȾ ɖɗɔəɔɣɑɝɖɌɫ ɓəɌ-

ɣɔɘɚɝɞɨ ɝɢɔəɞɔɏɜɌɠɔɔ əɑ ɞɌɖ ɎɑɗɔɖɌ, əɚ ɛɜɔ 

ɛɑɜɝɔɝɞɑəɢɔɔ ɔɗɔ ɜɑɢɔɐɔɎɑ ȯȻȾ ɚəɌ ɫɎɗɫɑɞɝɫ 

ɘɑɞɚɐɚɘ ɛɑɜɎɚɕ ɗɔəɔɔ. 
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ȼɟɞɔəəɌɫ ɖɗɔəɔɣɑɝɖɌɫ ɛɜɌɖɞɔɖɌ ɐɌɗɑɖɚ 

əɑ ɎɝɑɏɐɌ ɎɚɝɛɜɚɔɓɎɚɐɔɞ ɜɑɓɟɗɨɞɌɞɧ əɌɟɣəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ, ɔ ɝɌɘɌɫ ɞɑɡəɔɣɑɝɖɔ ɝɚɎɑɜɤɑə-

əɌɫ ɝɔɝɞɑɘɌ ɎɔɓɟɌɗɔɓɌɢɔɔ əɑ ɏɌɜɌəɞɔɜɟɑɞ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɕ əɑɛɚɏɜɑɤɔɘɚɝɞɔ. ȹɌɐɑɒəɌɫ ɔ 

ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɗɚɖɌɗɔ-

ɓɌɢɔɫ ɔ ɚɢɑəɖɌ ɠɟəɖɢɔɔ ȻɅȲ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ 

ɘɑɜɑ ɓɌɎɔɝɔɞ ɚɞ ɖɚɘɛɑɞɑəɞəɚɝɞɔ ɜɌɐɔɚɗɚɏɌ, əɚ 

əɔɖɌɖ əɑ ɘɚɒɑɞ ɓɌɘɑəɔɞɨ əɌɎɧɖɔ ɚɛɧɞəɚɏɚ ɩə-

ɐɚɖɜɔəəɚɏɚ ɡɔɜɟɜɏɌ. ȼɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ȻɅȲ, ɖɌɖ ɔəɝɞɜɟɘɑəɞ ɐɚɚɛɑɜɌɢɔɚəəɚɕ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ əɌɎɔɏɌɢɔɔ, 

ɐɚɗɒəɚ ɓɌɔəɞɑɜɑɝɚɎɌɞɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɩəɐɚ-

ɖɜɔəəɧɡ ɡɔɜɟɜɏɚɎ, əɚ əɑ ɩəɐɚɖɜɔəɚɗɚɏɚɎ. 
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ȼȺȷɈ ȸȽȶȾ Ƚ ȭȺȷɊȽȹɇȸ ȶȺȹȾȼȬȽȾȹɇȸ ȿȽȴȷȱȹȴȱȸ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ 

ȽȾȱȹȺȳȺȮ ȻȴɅȱȮȺȰȬ 
 

ȭɟɜɫɖɔəɌ Ƚ.Ȭ. 

 
ɛɜɑɐɑɗɔɞɨ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɑ ȶȾ-ɛɜɔɓəɌɖɔ ɝɟɒɑəɔɕ ɛɔɥɑɎɚɐɌ ɜɌɓ-

ɗɔɣəɚɏɚ ɏɑəɑɓɌ əɌ ɚɝəɚɎɌəɔɔ ɜɌɓɗɔɣəɧɡ ɠɌɓ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑ-

əɔɫ ɛɜɔ ȸȽȶȾ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 96 ɣɑɗɚɎɑɖ, ɖɚɞɚɜɧɘ ɛɜɚɎɑɐɑəɚ 

ȸȽȶȾ ɏɜɟɐəɚɕ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɑɕ. ȼɌɖ ɛɔɥɑɎɚɐɌ ɍɧɗ ɟ 34 ɛɌɢɔɑəɞɚɎ, ɖɌɜɐɔɚɩɓɚ-

ɠɌɏɑɌɗɨəɧɕ ɜɌɖ ð ɟ 6, ɌɡɌɗɌɓɔɫ ɖɌɜɐɔɔ ð ɟ 9, ɗɑɕɚɘɔɚɘɧ ð ɟ 10, 29 ɛɚɝɗɑɚɒɚɏɚɎɧɡ 

ɝɞɜɔɖɞɟɜ ɍɧɗɚ ɟ 26 ɛɌɢɔɑəɞɚɎ, 13 ɛɑɛɞɔɣɑɝɖɔɡ ɝɞɜɔɖɞɟɜ ð ɟ 11. ȴɓɟɣɑəɧ ɝɗɑɐɟɪɥɔɑ 

ȶȾ-ɛɜɔɓəɌɖɔ: ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɝɞɑəɚɖ, ɝɞɑɛɑəɨ ɝɞɑəɚɓɌ, ɠɚɜɘɌ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɏɚ 

ɜɌɝɤɔɜɑəɔɫ, Ɏɑɜɡəɔɕ ɖɚəɞɟɜ ɝɟɒɑəɔɫ, ɎəɟɞɜɔɛɜɚɝɎɑɞəɧɕ ɖɚɘɛɚəɑəɞ, ɝɗɔɓɔɝɞɌɫ ɚɍɚ-

ɗɚɣɖɌ, ɛɗɚɞəɚɝɞɨ ɔɓɘɑəɑəəɚɕ ɝɞɑəɖɔ ɛɔɥɑɎɚɐɌ, ɚɐəɚɜɚɐəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ.   

ȼɑɓɟɗɨɞɌɞɧ: Ɍɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɝɞɑəɚɖ, ɍɚɖɌɗɚɎɔɐəɚɑ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɑ ɜɌɝ-

ɤɔɜɑəɔɑ, ɟɎɑɗɔɣɑəəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ, ɍɟɏɜɔɝɞɧɕ ɖɚəɞɟɜ ɝɟɒɑəɔɫ, Ɏəɟɞɜɔɛɜɚ-

ɝɎɑɞəɧɕ ɖɚɘɛɚəɑəɞ, ɚɍɜɧɎ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɜɔ ɛɑɜɑɡɚɐɑ Ɏ ɝɞɑəɚɓ, ɛɗɚɞəɚɝɞɨ ɝɞɑəɖɔ 

Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɍɚɗɑɑ 58,5 ɑɐ.ȹ ɔ Ɏ Ɏɑəɚɓəɟɪ ɍɚɗɑɑ 56,5 ɑɐ.ȹ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌ-

ɞɔɎəɧ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɜɌɖɌ ɛɔɥɑɎɚɐɌ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 86,8%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 94,7%). 

Ƚɔɘɘɑɞɜɔɣəɚɝɞɨ ɝɞɑəɚɖ, ɔɡ ɞɚɗɥɔəɌ ɐɚ 12,5 ɘɘ, ɖɚəɔɣɑɝɖɌɫ ɠɚɜɘɌ ɝɟɛɜɌɝɞɑəɚɞɔɣɑ-

ɝɖɚɏɚ ɜɌɝɤɔɜɑəɔɫ, ɜɚɎəɧɕ ɖɚəɞɟɜ ɝɟɒɑəɔɫ, ɝɚɡɜɌəɑəəɌɫ ɝɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ, ɛɗɚɞ-

əɚɝɞɨ ɝɞɑəɖɔ ɝɎɧɤɑ 57,5 ɑɐ.ȹ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɜɟɍɢɚɎɧɡ ɝɞɜɔɖɞɟɜ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 85,7%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 95%). ȷɚɖɌɗɔɓɌɢɔɫ 

ɝɞɑəɚɓɌ Ɏ ɚɍɗɌɝɞɔ ɖɌɜɐɔɚɩɓɚɠɌɏɑɌɗɨəɚɏɚ ɛɑɜɑɡɚɐɌ, ɞɚɗɥɔəɌ ɝɞɑəɚɖ ɐɚ 14 ɘɘ, ɔɡ ɝɔɘ-

ɘɑɞɜɔɣəɚɝɞɨ, ɐɗɔəɌ ɐɚ 30,5 ɘɘ, III cɞ. ɝɞɑəɚɓɌ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɌɡɌɗɌɓɔɔ ɖɌɜɐɔɔ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 100%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 97,8%). Ȭɝɔɘɘɑɞɜɔɣəɚɝɞɨ 

ɝɞɑəɖɔ, ɞɚɗɥɔəɌ ɍɚɗɑɑ 24 ɘɘ, I ɝɞ. ɝɞɑəɚɓɌ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɗɑɕɚɘɔɚɘ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 60,0%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 97,8%). 

ȮɧɎɚɐɧ: ɛɜɔɓəɌɖɔ, ɎɧɫɎɗɫɑɘɧɑ Ɏ ɓɚəɑ ɝɞɑəɚɓɌ ɛɜɔ ɍɚɗɪɝəɚɘ ɖɚəɞɜɌɝɞəɚɘ ɟɝɔ-

ɗɑəɔɔ, ɛɚɓɎɚɗɫɪɞ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɟɝɞɌəɚɎɔɞɨ ɩɞɔɚɗɚɏɔɪ ɝɟɒɑəɔɫ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɖ ɛɔɥɑɎɚɐɌ, ɝɞɜɔɖɞɟɜɌ, ȸȽȶȾ, ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ, 

ɌɡɌɗɌɓɔɫ ɖɌɜɐɔɔ, ɗɑɕɚɘɔɚɘɌ. 

 

VALUE OF MDCT WITH BOLUS CONTRAST ENHANCEMENT IN DIFFERENTIAL  

DIAGNOSIS OF ESOPHAGEAL STENOSIS 

 

Buryakina S.A.  
 

o identify the most informative CT signs of esophageal stenosis of different et iology, 

based on the CT phases of  the bolus of contrast enhancement.  

Materials and methods.  The study included 96 people who underwent thoracic and 

abdominal MDCT. 34 patients had esophageal cancer, 6 ð esophagogastric jun ction cancer, 

9 ðachalasia, 10 ð leiomyoma, 26 patients ð 29 corros ive strictures, 11 patients ð 13 peptic 

strictures. The following CT -signs were analyzed: the symmetry of the walls, the d egree of 

stenosis, suprastenotic dilatation, upper boundaries of the stenosis, luminal mass, mucous 

membrane, the density of the patho logically changed wall, homogeneity of contrast medium 

uptake by thickened esophageal walls.  

Results . Wall asymmetry, cup -shaped suprastenotic dilatation, enlarged lymph 

nodes, tuberous boundaries, luminal mass, rupture of mucous membrane at the transition  

to st enosis, attenuation of the wall in the arterial phase of a 58.5 HU and in venous phase 
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more than 56.5 HU are the most useful signs in diagnosis of esophageal cancer (sensitivity 

86,8%, specificity 94,7%). Symmetry of the walls and its thickness more than 12,5 mm, co n-

ically shaped suprastenotic dilatation, smooth boundaries, saved mucosa, the attenuation of 

the walls more than 57,5 HU in the delayed phase are the most useful signs in diagnosis of 

scar strictures (sensitivity 85,7%, specificity 95%). Lo calization of the stenosis in esop h-

agogastric junction, wall thickness up to 14 mm, its symmetry, length of 30,5 mm, III  grade 

of sten osis are the most useful signs in diagnosis of achalasia (sensitivity 100%, specificity 

97,8%). Asymmetrically thickened wall more than 24 mm, I grade of stenosis are the most 

useful signs in diagnosis of leiomyomas (sensitivity 60,0%, specificity 97,8%).     

Conclusions . The defined findings in the area of stenosis using CT with bolus co n-

trast enhancement are helpful in est ablishing the correct diagnosis with high accuracy.  

 
Keywords: esophageal cancer, stricture, MDCT, contrast enhancement, ach a-

lasia, leiomyoma.  
 

 

 

 

 

ɔɌɏəɚɝɞɔɖɌ ɔ ɗɑɣɑəɔɑ ɓɌɍɚɗɑɎɌəɔɕ ɛɔ-

ɥɑɎɚɐɌ ɛɜɑɐɝɞɌɎɗɫɪɞ ɍɚɗɨɤɚɕ ɛɜɌɖɞɔ-

ɣɑɝɖɔɕ ɔəɞɑɜɑɝ. ȹɑɝɘɚɞɜɫ əɌ ɓəɌɣɔ-

ɞɑɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɗɔɞɑɜɌɞɟɜɧ, ɛɚɝɎɫɥɑəəɚɕ 

ɝɞɌɐɔɜɚɎɌəɔɪ ɜɌɖɌ ɛɔɥɑɎɚɐɌ ɛɚ ɐɌəəɧɘ 

ȸȽȶȾ, ɛɚɐɜɚɍəɧɡ ɐɌəəɧɡ ɚ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɜɔɖ-

ɞɟɜ ɛɔɥɑɎɚɐɌ ɐɚ əɌɝɞɚɫɥɑɏɚ ɘɚɘɑəɞɌ Ɏ ɗɔɞɑɜɌ-

ɞɟɜɑ əɑ ɚɍəɌɜɟɒɑəɚ. ȰɌəɧ ɗɔɤɨ ɚɍɥɔɑ ɜɑɖɚ-

ɘɑəɐɌɢɔɔ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɜɟɍɢɚɎɧɡ ɝɞɜɔɖɞɟɜ, 

ɛɚɐɝɗɔɓɔɝɞɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɔ əɑɕɜɚɘɧɤɑɣəɧɡ 

ɓɌɍɚɗɑɎɌəɔɕ ɛɔɥɑɎɚɐɌ. Ȱɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ 

əɑ ɛɜɚɎɚɐɔɗɚɝɨ ɛɚɐɜɚɍəɚɑ ɔɓɟɣɑəɔɑ ȸȽȶȾ-

ɖɜɔɞɑɜɔɑɎ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɝɞɑəɚɓɚɎ ɛɔɥɑɎɚɐɌ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɝ ɍɚɗɪɝ-

əɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ. 

ɂɑɗɨ. 

Ⱥɢɑəɔɞɨ ɜɚɗɨ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ 

ɟɝɔɗɑəɔɫ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɝɟɒɑəɔɕ ɛɔɥɑɎɚɐɌ ɛɚ ɐɌəəɧɘ ȸȽȶȾ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝɚ ɝɞɑəɚɓɌɘɔ ɜɌɓɗɔɣəɚɏɚ ɏɑəɑɓɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯ ɛɑɜɔɚɐ 2011-2015 ɏɏ. Ɏ ȴəɝɞɔɞɟɞɑ ɡɔ-

ɜɟɜɏɔɔ ɔɘ. Ȭ.Ȯ. ȮɔɤəɑɎɝɖɚɏɚ ɍɧɗ ɚɍɝɗɑɐɚɎɌə 

101 ɛɌɢɔɑəɞ ɝ ɜɌɓɗɔɣəɧɘɔ ɝɟɒɑəɔɫɘɔ ɛɔɥɑɎɚ-

ɐɌ. ȸɟɒɣɔə ɍɧɗɚ 66 (61,7%), ɒɑəɥɔə 36 

(33,6%) ɚɞ 19 ɐɚ 86 ɗɑɞ. ȸȽȶȾ ɤɑɔ, ɏɜɟɐəɚɕ ɔ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ 

ɟɝɔɗɑəɔɑɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ əɌ ɘɟɗɨɞɔɐɑɞɑɖɞɚɜ-

əɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɌɡ ɝ ɛɌɜɌɘɑɞɜɌɘɔ 

ɝɖɌəɔɜɚɎɌəɔɫ: ɖɚɗɗɔɘɌɢɔɫ 0,9 ɘɘ, ɔəɞɑɜɎɌɗ 

ɜɑɖɚəɝɞɜɟɖɢɔɔ 0,45 ɘɘ, ɛɔɞɣ 1, ɝɖɚɜɚɝɞɨ ɎɜɌ-

ɥɑəɔɫ ɞɜɟɍɖɔ 0,75 ɝ. ȮəɟɞɜɔɎɑəəɚ ɎɎɚɐɔɗɔ əɑ-

ɔɚəəɧɑ ɖɚəɞɜɌɝɞəɧɑ ɝɜɑɐɝɞɎɌ ɝ ɛɚɘɚɥɨɪ ɐɎɟɡ-

ɏɚɗɚɎɣɌɞɚɏɚ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɔəɦɑɖɞɚɜɌ, ɝɚ 

ɝɖɚɜɚɝɞɨɪ 4-5 ɘɗ/ɝ. ȭɚɗɪɝ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ ɝɚɛɜɚɎɚɒɐɌɗɝɫ çɛɜɑɝɗɑɐɚɎɌɞɑɗɑɘè ɍɚɗɪ-

ɝɌ (40-50 ɘɗ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɝɞɎɚɜɌ). Ȭɜɞɑ-

ɜɔɌɗɨəɌɫ ɔ ɎɑəɚɓəɌɫ ɠɌɓɧ ɍɧɗɔ əɌ 10 ɔ 34 ɝɑɖ. 

ɛɚɝɗɑ ɐɚɝɞɔɒɑəɔɫ ɛɚɜɚɏɚɎɚɏɚ ɟɜɚɎəɫ ɛɗɚɞəɚɝɞɔ 

(120 -150 ɑɐ.ȹ.) Ɏ Ɍɚɜɞɑ. ȺɞɝɜɚɣɑəəɌɫ ɠɌɓɌ ɍɧɗɌ 

əɌ 4-6 ɘɔəɟɞɌɡ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ. Ƚ ɢɑɗɨɪ ɜɌɝɞɫɒɑəɔɫ ɛɔɥɑɎɚɐɌ Ɏɚ 

Ɏɝɑ ɠɌɓɧ ɛɜɚɎɚɐɔɗɝɫ ɛɜɔɑɘ per os ɏɗɚɞɖɌ ɛɔɞɨ-

ɑɎɚɕ Ɏɚɐɧ. ȹɌ ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ Ɏɧɐɑɗɑəɧ ɏɜɟɛɛɧ: 

çɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɝɟɒɑəɔɑ ɛɔɥɑɎɚɐɌè (ɜɌɖ 

Ɏɑɜɡəɑɕ, ɝɜɑɐəɑɕ, əɔɒəɑɕ ɞɜɑɞɔ ɛɔɥɑɎɚɐɌ (ȼȻ) 

(34 ɛɌɢɔɑəɞɌ), ɖɌɜɐɔɚɩɓɚɠɌɏɑɌɗɨəɧɕ ɜɌɖ (ȶɉȼ) 

(6)), çɜɟɍɢɚɎɧɑ ɝɞɜɔɖɞɟɜɧè (26 ɛɌɢɔɑəɞɚɎ ɝ 29 

ɛɚɝɗɑɚɒɚɏɚɎɧɘɔ ɝɞɜɔɖɞɟɜɌɘɔ (ȻȲȽ) ɔ 11 ɛɌ-

ɢɔɑəɞɚɎ ɝ 13 ɛɑɛɞɔɣɑɝɖɔɘɔ ɝɞɜɔɖɞɟɜɌɘɔ (ȻȽ)), 

çɌɡɌɗɌɓɔɫ ɖɌɜɐɔɔè (Ȭȶ) (9), çɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ 

ɛɚɐɝɗɔɓɔɝɞɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɛɔɥɑɎɚɐɌè (ȰȻȺ) (10 

ɛɌɢɔɑəɞɚɎ ɝ ɗɑɕɚɘɔɚɘɌɘɔ). ȬəɌɗɔɓɔɜɚɎɌɗɔɝɨ 

ɖɌɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ: əɌɗɔɣɔɑ, ɠɚɜɘɌ ɝɟ-

ɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɜɌɝɤɔɜɑəɔɫ (ɍɚɖɌɗɚɎɔɐəɌɫ, 

ɖɚəɔɣɑɝɖɌɫ), ɝɔɘɘɑɞɜɔɣəɚɝɞɨ/Ɍɝɔɘɘɑɞɜɔɣəɚɝɞɨ 

ɝɞɑəɖɔ ɝɟɒɑəɔɫ, ɍɟɏɜɔɝɞɧɕ/ɜɚɎəɧɕ Ɏɑɜɡəɔɕ 

ɖɚəɞɟɜ ɝɟɒɑəɔɫ, ɚɐəɚɜɚɐəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, əɌɗɔɣɔɑ ɎəɟɞɜɔɛɜɚɝɎɑɞ-

əɚɏɚ ɖɚɘɛɚəɑəɞɌ, ɎɔɓɟɌɗɔɓɌɢɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚ-

ɗɚɣɖɔ Ɏ ɝɞɜɔɖɞɟɜɑ ɔ ɑɑ ɛɑɜɑɡɚɐ Ɏ ɝɞɜɔɖɞɟɜɟ. 

Ȱɚɛɚɗəɔɞɑɗɨəɚ Ɏəɑɐɜɑəɚ ɛɚəɫɞɔɑ ɝɞɑɛɑəɔ ɝɞɑ-

əɚɓɌ ɛɚ ɐɌəəɧɘ ȸȽȶȾ: 1 ɝɞɑɛɑəɨ ð ɘɔəɔɘɌɗɨ-

əɌɫ/ɚɞɝɟɞɝɞɎɟɑɞ: ɎɚɐɌ ɍɑɓ ɓɌɐɑɜɒɖɔ ɛɜɚɡɚɐɔɞ 

ɛɚ ɛɔɥɑɎɚɐɟ Ɏ ɒɑɗɟɐɚɖ, ɚɞɝɟɞɝɞɎɔɑ ɝɟɛɜɌɝɞɑəɚ-

ɞɔɣɑɝɖɚɏɚ ɜɌɝɤɔɜɑəɔɫ, ɐɔɌɘɑɞɜ ɛɜɚɝɎɑɞɌ Ɏ 

ɓɚəɑ ɝɞɑəɚɓɌ ɍɚɗɑɑ 4-5 ɘɘ; 2-ɫ ɝɞɑɛɑəɨ ð ɓəɌɣɔ-

ɞɑɗɨəɚ ɎɧɜɌɒɑəəɧɕ ɝɞɑəɚɓ ɛɔɥɑɎɚɐɌ: ɒɔɐ-

ɖɚɝɞɨ ɓɌɐɑɜɒɔɎɌɑɞɝɫ ɛɑɜɑɐ ɓɚəɚɕ ɝɟɒɑəɔɫ, əɚ 

1/2 ɔɗɔ 1/3 ɛɜɚɡɚɐɔɞ ɐɔɝɞɌɗɨəɑɑ, ɝɟɛɜɌɝɞɑəɚ-

ɞɔɣɑɝɖɚɑ ɜɌɝɤɔɜɑəɔɑ ɐɔɌɘɑɞɜɚɘ ɐɚ 34 ɘɘ, 

ɛɜɚɝɎɑɞ Ɏ ɓɚəɑ ɝɟɒɑəɔɫ ɐɚ 2-3 ɘɘ; 3-ɫ ɝɞɑɛɑəɨ ð 

ɛɚɗəɌɫ ɚɍɗɔɞɑɜɌɢɔɫ ɛɜɚɝɎɑɞɌ ɛɔɥɑɎɚɐɌ: Ɏɝɫ 

ɒɔɐɖɚɝɞɨ Ɏ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɘ ɜɌɝɤɔɜɑəɔɔ, 

ɐɔɌɘɑɞɜ ɖɚɞɚɜɚɏɚ ɍɚɗɑɑ 34 ɘɘ, ɛɜɚɝɎɑɞ ɛɔɥɑ-

ɎɚɐɌ Ɏ ɓɚəɑ ɝɟɒɑəɔɫ əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ. Ȼɜɔ 

ɌəɌɗɔɓɑ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɜɔɓəɌɖɚɎ ɔɓɘɑɜɫɗɌɝɨ 

ɞɚɗɥɔəɌ, ɐɗɔəɌ ɝɟɒɑəɔɫ, əɌɔɍɚɗɨɤɔɕ ɛɚɛɑɜɑɣ-

əɧɕ ɜɌɓɘɑɜ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ, 

ɛɗɚɞəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɑəəɚɕ (Xp)  ɔ əɚɜɘɌɗɨəɚɕ 

ɝɞɑəɖɌɘɔ (Yn) ɛɔɥɑɎɚɐɌ Ɏɚ Ɏɝɑ ɠɌɓɧ ɍɚɗɪɝəɚɏɚ 

ɖɚəɞɜɌɝɞəɚɏɚ   ɟɝɔɗɑəɔɫ,   ɝ   ɜɌɝɣɑɞɚɘ   ɐɑɗɨɞɧ  

Ȱ 
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ɛɗɚɞəɚɝɞɑɕ ɛɚ ɠɚɜɘɟɗɑ Ǥ=Xp-Yn. ȰɚɝɞɚɎɑɜəɚɝɞɨ 

ɜɌɓɗɔɣɔɕ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɐɌəəɧɡ ɚɢɑəɔɎɌɗɔ ɛɚ 

ɖɜɔɞɑɜɔɪ ȽɞɨɪɐɑəɞɌ, ȸɌəəɌ-ȿɔɞəɔ. Ȱɗɫ 

əɌɡɚɒɐɑəɔɫ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɖɌɣɑɝɞɎɑəəɧɘɔ 

ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɜɔɘɑəɫɗɔ ɖɜɔɞɑɜɔɕ Ȗ2, ɞɚɣəɧɕ 

ɖɜɔɞɑɜɔɕ ɀɔɤɑɜɌ. ȽɎɫɓɨ ɘɑɒɐɟ ɔɓɟɣɌɑɘɧɘɔ 

ɛɚɖɌɓɌɞɑɗɫɘɔ ɚɢɑəɔɎɌɗɌɝɨ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɜ-

ɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɝ Ɏɧɣɔɝɗɑəɔɑɘ ɖɚɩɠɠɔ-

ɢɔɑəɞɌ ɖɚɜɜɑɗɫɢɔɔ ȻɔɜɝɚəɌ (r) ɔɗɔ ȽɛɔɜɘɑəɌ 

(rs). Ȱɗɫ Ɏɧɣɔɝɗɑəɔɫ ɖɜɔɞɔɣɑɝɖɔɡ ɓəɌɣɑəɔɕ ɖɚ-

ɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɚɎɚɐɔɗɝɫ ɘɑɞɚɐ 

ɌəɌɗɔɓɌ ɝ ɛɚɘɚɥɨɪ ɛɚɝɞɜɚɑəɔɫ ROC-ɖɜɔɎɚɕ. 

ȺɛɜɑɐɑɗɫɗɌɝɨ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ɔ ɚɍɥɌɫ ɞɚɣəɚɝɞɨ ȸȽȶȾ. 

ȼɑɓɟɗɨɞɌɞ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɎɧɫɎɔɗɔ ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɝɟɒɑəɔɕ ɛɔɥɑɎɚɐɌ 

ɛɜɔɓəɌɖɔ, ɛɜɑɐɝɞɌɎɗɑəəɧɑ Ɏ ɞɌɍɗɔɢɑ 1, 2. ȶɚɜ-

ɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɛɜɔɓəɌɖɌɘɔ ɔ ɓɌɍɚ-

ɗɑɎɌəɔɑɘ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ 3. 

Ƚɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ ɛɗɚɞəɚɝɞɔ əɑɔɓɘɑ-

əɑəəɚɕ ɝɞɑəɖɚɕ ɛɔɥɑɎɚɐɌ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ Ɏ 

əɌɞɔɎəɟɪ, ɌɜɞɑɜɔɌɗɨəɟɪ, Ɏɑəɚɓəɟɪ ɔ ɚɞɝɜɚ-

ɣɑəəɟɪ ɠɌɓɧ ɍɧɗɔ: 29,97Ñ5,75 ɑɐ.ȹ, 43,13Ñ8,77 

ɑɐ.ȹ., 48,73Ñ7,82 ɑɐ.ȹ, 39,17Ñ8,43 ɑɐ.ȹ. 

ȹɌ ɚɝəɚɎɌəɔɔ Ɏɝɑɡ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɡ ɛɜɔɓəɌɖɚɎ, ɎɧɫɎɗɑəəɧɡ Ɏ əɌɞɔɎəɟɪ ɠɌɓɟ 

(Ɍɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɝɞɑəɖɔ, ɍɚɖɌɗɚɎɔɐəɚɑ ɝɟ-

ɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɑ ɜɌɝɤɔɜɑəɔɑ, ɟɎɑɗɔɣɑəəɧɑ 

ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ, ɍɟɏɜɔɝɞɧɕ Ɏɑɜɡəɔɕ ɖɚə-

ɞɟɜ ɝɟɒɑəɔɫ, əɌɗɔɣɔɑ ɎəɟɞɜɔɛɜɚɝɎɑɞəɚɏɚ ɖɚɘ-

ɛɚəɑəɞɌ), ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȽȶȾ Ɏ ɎɧɫɎɗɑəɔɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɝɟɒɑəɔɫ ɍɧɗɌ 81,6%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ 90,0%, ɚɍɥɌɫ ɞɚɣəɚɝɞɨ 86,7%. Ȼɜɔ 

ɎɧɫɎɗɑəɔɔ ɛɚɝɗɑ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔ-

ɗɑəɔɫ ɚɞɝɟɞɝɞɎɔɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɗɔɓɔɝɞɚɕ ɚɍɚ-

ɗɚɣɖɔ ɛɔɥɑɎɚɐɌ Ɏ ɝɞɑəɚɓɑ, ɑɑ ɚɍɜɧɎɌ ɛɜɔ ɛɑɜɑ-

ɡɚɐɑ Ɏ ɝɞɑəɚɓ, ɛɗɚɞəɚɝɞɔ ɔɓɘɑəɑəəɚɕ ɝɞɑəɖɔ Ɏ 

ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɍɚɗɑɑ 58,5 ɑɐ.ȹ ɔ Ɏ Ɏɑəɚɓ-

əɟɪ ɍɚɗɑɑ 56,5 ɑɐ.ȹ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȽȶȾ 

ɛɚɎɧɤɌɗɌɝɨ ɐɚ 86,8%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 94,7%, 

ɚɍɥɌɫ ɞɚɣəɚɝɞɨ 91,6%. Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɞɚɗɥɔ-

əɧ ɔɓɘɑəɑəəɧɡ ɝɞɑəɚɖ ɐɚ 12,5 ɘɘ, ɔɡ ɝɔɘɘɑɞ-

ɜɔɣəɚɝɞɔ, əɌɗɔɣɔɫ ɖɚəɔɣɑɝɖɚɏɚ ɝɟɛɜɌɝɞɑəɚɞɔ-

ɣɑɝɖɚɏɚ ɜɌɝɤɔɜɑəɔɫ, əɑ ɟɎɑɗɔɣɑəəɧɡ ɗɔɘɠɌɞɔ-

ɣɑɝɖɔɡ ɟɓɗɚɎ, ɜɚɎəɚɏɚ Ɏɑɜɡəɑɏɚ ɖɚəɞɟɜɌ ɝɟɒɑ-

əɔɫ, ɚɞɝɟɞɝɞɎɔɫ ɎəɟɞɜɔɛɜɚɝɎɑɞəɚɏɚ ɖɚɘɛɚəɑə-

ɞɌ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ əɌɞɔɎəɚɕ ȸȽȶȾ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɜɟɍɢɚɎɧɡ ɝɞɜɔɖɞɟɜ ɍɧɗɌ 89,2%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ 83,3%, ɚɍɥɌɫ ɞɚɣəɚɝɞɨ 85,7%. Ȼɚɝɗɑ 

ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɔ ɎɧɫɎɗɑəɔɫ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɝɞɜɔɖɞɟɜɑ, ɝɚɡɜɌəɑəəɚɏɚ 

ɑɑ ɛɑɜɑɡɚɐɌ Ɏ ɓɚəɟ ɝɟɒɑəɔɫ, ɛɗɚɞəɚɝɞɔ ɔɓɘɑ-

əɑəəɚɕ ɝɞɑəɖɔ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɝɎɧɤɑ 57,5 

ȾɌɍɗɔɢɌ ʈ1.    ȶɌɣɑɝɞɎɑəəɧɑ ȶȾ-ɛɜɔɓəɌɖɔ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɓɌɍɚɗɑɎɌəɔɕ ɛɔɥɑɎɚɐɌ. 

 
*Ȳɔɜəɧɘ ɤɜɔɠɞɚɘ Ɏɧɐɑɗɑəɧ ɫɣɑɕɖɔ, ɏɐɑ əɌɍɗɪɐɌɑɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɜɌɓɗɔɣɔɑ 

(P<0,005) Ɏ ɣɌɝɞɚɞɌɡ ɛɜɔɓəɌɖɚɎ Ɏ ɔɓɟɣɌɑɘɚɕ ɏɜɟɛɛɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ, ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɟɪɥɑɑ ɚ ɝɎɫɓɔ ɘɑɒɐɟ ɛɜɔɓəɌɖɚɘ ɔ ɓɌɍɚɗɑɎɌəɔɑɘ.  
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ɑɐ.ȹ., ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȽȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɜɟɍɢɚɎɧɡ ɝɞɜɔɖɞɟɜ ɝɚɝɞɌɎɔɗɌ 85,7%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ 95%, ɚɍɥɌɫ ɞɚɣəɚɝɞɨ 91,6%. Ȼɜɔ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɝɞɑəɚɓɌ Ɏ ɚɍɗɌɝɞɔ ɖɌɜɐɔɚɩɓɚɠɌɏɑ-

Ɍɗɨəɚɏɚ ɛɑɜɑɡɚɐɌ, ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɑɏɚ ɝɞɑəɚɖ, 

ɔɡ ɞɚɗɥɔəɑ ɐɚ 14 ɘɘ, ɐɗɔəɑ ɐɚ 30,5 ɘɘ, ɚɞɝɟɞ-

ɝɞɎɔɔ ɟɎɑɗɔɣɑəəɧɡ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ, III cɞ. ɝɞɑəɚɓɌ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɚɍɥɌɫ ɞɚɣəɚɝɞɨ ȸȽȶȾ Ɏ ɐɔɌ-

ɏəɚɝɞɔɖɑ Ȭȶ ɝɚɝɞɌɎɔɗɌ 100%, 97,8%, 98%. Ȼɜɔ 

Ɍɝɔɘɘɑɞɜɔɣəɚɘ ɟɞɚɗɥɑəɔɔ ɝɞɑəɖɔ ɍɚɗɑɑ 24 ɘɘ, 

ɚɞɝɟɞɝɞɎɔɔ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɜɌɝɤɔɜɑəɔɫ, 

ɟɎɑɗɔɣɑəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ, I ɝɞ. ɝɞɑəɚ-

ɓɌ; ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȽȶȾ Ɏ ɎɧɫɎɗɑəɔɔ ȰȻȺ 

ɝɚɝɞɌɎɔɗɌ 60,0%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 97,8%, ɚɍɥɌɫ  

ɞɚɣəɚɝɞɨ 93,9%. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɖɌɣɑ-

ɝɞɎɑəəɧɡ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɔɓɘɑ-

əɑəəɚɕ ɝɞɑəɖɔ ɛɔɥɑɎɚɐɌ Ɏ ɠɌɓɧ ɍɚɗɪɝəɚɏɚ 

ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɟ ȰȻȺ ɔ Ȭȶ əɑ ɎɧɫɎɗɑ-

əɚ. 

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȭɚɗɨɤɔəɝɞɎɚ ɔɝɞɚɣəɔɖɚɎ ɗɔɞɑɜɌɞɟɜɧ 

ɚɛɔɝɧɎɌɪɞ ȸȽȶȾ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɔɥɑɎɚɐɌ ɍɑɓ 

ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, Ɏ ɚɝɚɍɑəəɚ-

ɝɞɔ, ɛɜɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɝɟɒɑəɔɫɡ [1, 2, 3]. 

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɎɚɓɜɌɝɞɌɑɞ ɣɔɝɗɚ ɛɟɍɗɔɖɌɢɔɕ ɚ 

ɜɚɗɔ ȸȽȶȾ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ 

ɛɜɔ ɔɓɟɣɑəɔɔ ɜɌɖɌ ɛɔɥɑɎɚɐɌ [1, 4, 5]. ɁɌɜɌɖ-

ɞɑɜəɌɫ Ɍɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɟɞɚɗɥɑəəɧɡ ɝɞɑəɚɖ, 

ɍɚɖɌɗɚɎɔɐəɚɑ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɑ ɜɌɝɤɔɜɑəɔɑ, 

ɍɟɏɜɔɝɞɧɕ Ɏɑɜɡəɔɕ ɖɚəɞɟɜ ɝɟɒɑəɔɫ ɔ əɌɗɔɣɔɑ 

ɎəɟɞɜɔɛɜɚɝɎɑɞəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɚɍɟɝɗɚɎɗɑəɧ 

ɜɚɝɞɚɘ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ ɔɓəɌɣɌɗɨəɚ Ɏ ɗɚɖɌɗɨ-

əɚɘ ɟɣɌɝɞɖɑ ɝɞɑəɖɔ ɛɔɥɑɎɚɐɌ ɝ ɐɌɗɨəɑɕɤɔɘ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ əɌ ɐɜɟɏɔɑ ɝɞɑəɖɔ. Ⱥɛɟɡɚɗɨ 

ɠɚɜɘɔɜɟɑɞ ɍɟɏɜɔɝɞɧɕ Ɏɑɜɡəɔɕ ɖɚəɞɟɜ ɝɞɑəɚɓɌ, 

ɎɧɓɧɎɌɫ çɛɜɔɛɚɐəɫɞɚɝɞɨ ɖɜɌɫè ɔ, ɖɌɖ ɝɗɑɐ-

ɝɞɎɔɑ, ɠɚɜɘɔɜɟɑɞ ɍɚɖɌɗɚɎɔɐəɟɪ ɠɚɜɘɟ ɝɟ-

ɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɜɌɝɤɔɜɑəɔɫ. ȬəɌɗɔɓ ɞɚɗɥɔ-

əɧ,  ɛɜɚɞɫɒɑəəɚɝɞɔ ɔ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ əɑ Ɏɧ-

ɫɎɔɗ ɖɌɖɔɡ-ɗɔɍɚ ɓɌɎɔɝɔɘɚɝɞɑɕ ɘɑɒɐɟ ɐɔɌɏəɚ-

ɓɚɘ ɜɌɖɌ ɔ ɐɌəəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. ȷɔɘɠɌɞɔ-

ɣɑɝɖɔɑ ɟɓɗɧ ɍɚɗɑɑ 1 ɝɘ ɝɣɔɞɌɪɞɝɫ ɟɎɑɗɔɣɑəəɧ-

ɘɔ [6]. Ȼɜɔ ɜɌɖɑ ɔɡ ɟɎɑɗɔɣɑəɔɑ ɚɍɟɝɗɚɎɗɑəɚ 

ɚɍɧɣəɚ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ [6]. Ȱɗɫ 

ɜɌɖɌ ɛɔɥɑɎɚɐɌ ɍɧɗɚ ɡɌɜɌɖɞɑɜəɚ ɔɡ ɟɎɑɗɔɣɑəɔɑ 

ɍɚɗɑɑ 7,68 ɘɘ. ȰɌəəɧɕ ɠɌɖɞ ɝɡɚɒ ɝ ɔɝɝɗɑɐɚɎɌ-

əɔɑɘ ɜɌəəɑɏɚ ɖɚɗɚɜɑɖɞɌɗɨəɚɏɚ ɜɌɖɌ, ɏɐɑ ɝɜɌɎ-

ȾɌɍɗɔɢɌ ʈ2.    Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɟ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ ɛɔɥɑɎɚɐɌ. 

*ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ (P<0,005) ʚ ʯʘʩʪʦ-

ʪʘʭ ʧʨʠʟʥʘʢʦʚ ʚ ʠʟʫʯʘʝʤʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠ-

ʟʥʘʢʦʤ ʠ ʟʘʙʦʣʝʚʘʥʠʝʤ.    

 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʂʊ-ʧʨʠʟʥʘʢʠ 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʫʞʝ-

ʥʠʷ 

çʈʫʙʮʦʚʳʝ ʩʫʞʝʥʠʷè ɸʭʘʣʘʟʠʷ 

ʢʘʨʜʠʠ 

ʃʝʡʦʤʠʦʤ r

ʈʇ 

(n = 34) 

ʂʕʈ 

(n=6) 

ʇɾʉ 

(n = 29) 

ʇʉ 

(n=13) 

ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ ʩʪʝ-

ʥʦʟʘ, ʤʤ 

17,63Ñ7,1 (ʦʪ 

6 ʜʦ 38) 

12,9Ñ5,4 (ʦʪ 

10 ʜʦ 20) 

9,34Ñ4,1 (ʦʪ 

4 ʜʦ 21) 

8,15Ñ2,4 

(ʦʪ 5 ʜʦ 12) 

8,4 Ñ 2,1 (ʦʪ 6 

ʜʦ 11) 

32,2Ñ25,9 (ʦʪ 9 ʜʦ 

75) 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʩʪʝ-

ʥʦʟʘ, ʤʤ 

69,1Ñ33,0 (ʦʪ 

11 ʜʦ 135) 

31,4Ñ20,4 (ʦʪ 

17 ʜʦ 72) 

62,9Ñ68,6 (ʦʪ 

3 ʜʦ 350) 

43,2Ñ35,4 (ʦʪ 

7ʜʦ113) 

22,8 ʤʤ Ñ 4,1 

(ʦʪ 18 ʜʦ 30) 

45,1Ñ39,3 

(ʦʪ15ʜʦ139) 

ʈʘʟʤʝʨ ʣʠʤʬʦʫʟʣʦʚ, 

ʤʤ 

10,73Ñ3,46 

(ʦʪ 5 ʜʦ 18) 

7,7Ñ3,4 (ʦʪ 4 

ʜʦ 10) 

6,64Ñ2,77 

(ʦʪ 3 ʜʦ 15) 

6,57Ñ2,67 (ʦʪ 

3 ʜʦ12) 

5,03 Ñ 1,71 

(ʦʪ 2 ʜʦ 7) 

5,78Ñ1,6 (ʦʪ 3 ʜʦ 

8) 

ʇʣʦʪʥʦʩʪʴ ʚ ʥʘʪʠʚʥʫʶ 

ʬʘʟʫ, ʝʜ.ʅ 

33,5Ñ7,1 

(ʦʪ 20 ʜʦ 47) 

30,2Ñ8,4 (ʦʪ 20 

ʜʦ 42) 

33,6Ñ9,9 (ʦʪ 4 

ʜʦ 50) 

26,9Ñ7,6(ʦʪ 

16 ʜʦ 43) 

33,1Ñ6,8 (ʦʪ 24 

ʜʦ 43) 

34,9Ñ15 

(ʦʪ19 ʜʦ 65) 

ʇʣʦʪʥʦʩʪʴ ʚ ʘʨʪʝʨʠ-

ʘʣʴʥʫʶ ʬʘʟʫ, ʝʜ.ʅ 

74,5Ñ16,8 (ʦʪ 

34 ʜʦ 105) 

62,0Ñ22,8 (ʦʪ 

47 ʜʦ 106) 

46,1Ñ12,6 (ʦʪ 

27 ʜʦ 65) 

35,2Ñ10,1(ʦʪ 

23 ʜʦ 56) 

49,3Ñ16,9 (ʦʪ 

34 ʜʦ 89) 

46,2Ñ8,3 (ʦʪ 36 ʜʦ 

60) 

ʇʣʦʪʥʦʩʪʴ ʚ ʚʝʥʦʟʥʫʶ 

ʬʘʟʫ, ʝʜ.ʅ 

68,1Ñ13,4 (ʦʪ 

40 ʜʦ 98) 

66,8Ñ12,5 (ʦʪ 

55 ʜʦ 89) 

58,3Ñ14,1 (ʦʪ 

33 ʜʦ 86) 

46,9Ñ6,2 (ʦʪ 32 

ʜʦ 55) 

56,6Ñ15,4 (ʦʪ 

36 ʜʦ88) 

53,4Ñ12,0(ʦʪ 38 

ʜʦ79) 

ʇʣʦʪʥʦʩʪʴ ʚ ʦʪʩʨʦʯʝʥ-

ʥʫʶ ʬʘʟʫ, ʝʜ.ʅ 

54,9Ñ10,7 (ʦʪ 

29 ʜʦ 77) 

49,3Ñ6,9 (ʦʪ 36 

ʜʦ 55) 

72,5Ñ20,0 

(ʦʪ 53 ʜʦ 104) 

60,1Ñ8,2 (ʦʪ 

43 ʜʦ 74) 

59,00Ñ18,2 

(ʦʪ 27 ʜʦ 97) 

55,3Ñ9,9 (ʦʪ 38 

ʜʦ 70) 

ɼʝʣʴʪʘ ʚ ʥʘʪʠʚʥʫʶ 

ʬʘʟʫ 

2,8Ñ6,3 (ʦʪ -

10 ʜʦ 15) 

3,00Ñ9,9 (ʦʪ -

14 ʜʦ 16) 

4.83Ñ6,6 (ʦʪ -7 

ʜʦ 14) 

1,8Ñ8,1 (ʦʪ -16 

ʜʦ 14) 

2,0Ñ5,1 (ʦʪ -9 

ʜʦ 7) 

2,00Ñ5,1    (ʦʪ -9 

ʜʦ 7) 

ɼʝʣʴʪʘ ʚ ʘʨʪʝʨʠʘʣʴ-

ʥʫʶ ʬʘʟʫ 

29,8Ñ18,9 (ʦʪ -

9 ʜʦ 73) 

22,5Ñ25,8 (ʦʪ 

9 ʜʦ 75) 

1,1Ñ11,8 (ʦʪ -

22 ʜʦ 26) 

1,7Ñ12,2 (ʦʪ -

18 ʜʦ 21) 

4,8Ñ7,8 (ʦʪ -11 

ʜʦ 13) 

4,8Ñ7,8 (ʦʪ -11 

ʜʦ 13) 

ɼʝʣʴʪʘ ʥʘʢʦʧʣʝʥʠʷ ʚ 

ʚʝʥʦʟʥʫʶ ʬʘʟʫ 

24Ñ13,6 (ʦʪ -6 

ʜʦ 56) 

19Ñ15,8 (ʦʪ -

1 ʜʦ 47) 

6.0Ñ13,8 (ʦʪ -

19 ʜʦ 28) 

0,8Ñ8,9 (ʦʪ -23 

ʜʦ 12) 

2,4Ñ8,4 (ʦʪ -8 

ʜʦ 18) 

2,4Ñ8,4 (ʦʪ -8 ʜʦ 

18) 

ɼʝʣʴʪʘ ʥʘʢʦʧʣʝʥʠʷ ʚ 

ʦʪʩʨʦʯʝʥʥʫʶ ʬʘʟʫ 

16,35Ñ9,00 (ʦʪ 

-7 ʜʦ 37) 

19,50Ñ6,16 (ʦʪ 

11 ʜʦ 29) 

36,30Ñ17,13 

(ʦʪ 15 ʜʦ 97) 

25,25Ñ12,04 

(ʦʪ 3 ʜʦ 39) 

12,25Ñ10,50 

(ʦʪ 0 ʜʦ 30) 

12,25Ñ10,50 (ʦʪ 0 

ʜʦ 30) 
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əɔɎɌɗɔɝɨ ɜɌɓɘɑɜɧ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɛɚ 

ɐɌəəɧɘ ȸȽȶȾ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ. Ȼɚɛɑɜɑɣəɧɕ ɜɌɓɘɑɜ ɍɚɗɑɑ 4,1 ɘɘ 

ɍɧɗ ɡɌɜɌɖɞɑɜɑə ɐɗɫ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑ-

əɔɫ [7]. ȽɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɑ ɜɌɝɤɔɜɑəɔɑ ɍɧɗɚ ɟ 

53% ɛɌɢɔɑəɞɚɎ ɝ ȼȻ ɔ ɟ 33% ɝ ȶɉȼ. ɉɞɔ ɛɌɢɔ-

ɑəɞɧ ɝ ȼȻ ɔɘɑɗɔ T3 ɝɞɌɐɔɪ (9 ɛɌɢɔɑəɞɚɎ), T4 (4) 

ɔ T1 (1) ɔ T2 (1) ɝɞɌɐɔɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ TNM 

ɖɗɌɝɝɔɠɔɖɌɢɔɑɕ. ȺɍɌ ɛɌɢɔɑəɞɌ ɝ ȶɉȼ ɔɘɑɗɔ Ⱦ3 

ɝɞɌɐɔɪ. ɉɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɚɞɝɟɞɝɞɎɔɑɘ ɚɍɧɣəɚ 

ɝɞɑəɚɓɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ⱦ1 ɔ Ⱦ2 ɝɞɌɐɔɫɘɔ. Ȼɚ-

ɩɞɚɘɟ ɐɌəəɧɕ ɛɜɔɓəɌɖ ɘɚɒɑɞ ɍɧɞɨ ɚɣɑəɨ ɛɚɗɑ-

ɓɑə ɛɜɔ II ɔ III ɝɞ. ɝɞɑəɚɓɌ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ȸȽȶȾ Ɏ əɌɞɔɎəɟɪ ɠɌɓɟ ɍɧɗɌ 81,6%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ 90%, ɚɍɥɌɫ ɞɚɣəɚɝɞɨ 86,7%. Ȼɚɗɟɣɑəəɧɑ 

ɜɑɓɟɗɨɞɌɞɧ ɛɚɐɞɎɑɜɒɐɌɪɞ ɞɚɞ ɠɌɖɞ, ɣɞɚ Ɏ 10% 

ɝɗɟɣɌɑɎ Ɏɚɓɘɚɒɑə ɚɤɔɍɚɣəɧɕ ɐɔɌɏəɚɓ [2]. Ȱɗɫ 

ɛɚɎɧɤɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ȸȽȶȾ 

əɌɘɔ ɍɧɗɔ ɔɓɟɣɑəɧ ɛɜɔɓəɌɖɔ, ɎɧɫɎɗɫɑɘɧɑ ɛɜɔ 

ɍɚɗɪɝəɚɘ ɖɚəɞɜɌɝɞəɚɘ ɟɝɔɗɑəɔɔ. ȹɑɚɐəɚɜɚɐəɚɑ 

əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɍɧɗɚ Ɏ 

32,5% ɝɗɟɣɌɑɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 9,4% ɝɗɟɣɌɑɎ 

ɚɝɞɌɗɨəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɛɔɥɑɎɚɐɌ, ɣɞɚ ɚɍɟɝɗɚɎ-

ɗɑəɚ əɚɎɚɚɍɜɌɓɚɎɌəəɧɘɔ ɝɚɝɟɐɌɘɔ, ɠɜɌɏɘɑə-

ɞɌɘɔ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ, ɓɚəɌɘɔ əɑɖɜɚɓɌ. Ƚɗɔ-

ɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ Ɏ Ɏɔɐɑ ɞɚəɖɚɕ ɏɔɛɑɜɖɚəɞɜɌɝɞ-

əɚɕ ɗɔəɔɔ Ɏɐɚɗɨ Ɏəɟɞɜɑəəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɝɞɑə-

ɖɔ ɛɔɥɑɎɚɐɌ ɛɜɚɝɗɑɒɔɎɌɗɌɝɨ ɐɚ ɝɟɒɑəɔɫ ɔ ɣɌ-

ɝɞɚ ɍɧɗɌ ɛɜɔɛɚɐəɫɞɌ ɟɞɚɗɥɑəəɧɘɔ ɝɞɑəɖɌɘɔ, ɝ 

əɌɗɔɣɔɑɘ ɑɑ ɚɍɜɧɎɌ ɟ 76,5% ɛɌɢɔɑəɞɚɎ. ɃɌɝɞɌɫ 

ɎɔɓɟɌɗɔɓɌɢɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ əɌɐ ɝɞɑəɚɓɚɘ 

ɚɍɟɝɗɚɎɗɑəɌ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɓɌ 

ɝɣɑɞ ɛɑɜɔɚɛɟɡɚɗɑɎɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɔ ɓɌɝɞɚɕəɧɡ 

ɫɎɗɑəɔɕ Ɏ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɘ ɜɌɝɤɔɜɑəɔɔ. S. 

Umeoka ɔ ɝɚɌɎɞ. Ɏ ɝɎɚɑɕ ɜɌɍɚɞɑ ɎɧɫɎɔɗɔ ɜɌəɑɑ 

ɖɚɗɨɢɑɎɔɐəɚɑ ɟɝɔɗɑəɔɑ (çearly rim 

enhanɝementè) ɟ 80% ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ 

ɝɞɌɐɔɫɘɔ ȼȻ. ȬəɌɗɚɏɔɣəɧɑ ɔɓɘɑəɑəɔɫ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɌɎɞɚɜɌɘɔ Ɏ ɜɫɐɑ əɌɍɗɪɐɑəɔɕ Ɏ ɚɍɗɌ-

ɝɞɔ ɛɔɥɑɎɚɐəɚ-ɒɑɗɟɐɚɣəɚɏɚ ɛɑɜɑɡɚɐɌ ɛɜɔ ɚɞ-

ɝɟɞɝɞɎɔɔ ɜɌɖɌ [8], ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɟɪ ɛɜɔɜɚɐɟ. ȺɞɝɟɞɝɞɎɔɑ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɝɞɑəɚɓɑ Ɏ 97-100% əɌɍɗɪ-

ɐɑəɔɕ ɚɍɟɝɗɚɎɗɑəɚ ɑɑ ɜɌɓɜɟɤɑəɔɑɘ ɜɌɝɞɟɥɑɕ 

ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɨɪ. Ȼɜɔ ɔɓɟɣɑəɔɔ əɌɖɚɛɗɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɠɌɓɧ ɍɚɗɪɝəɚɏɚ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɘɌɖɝɔɘɌɗɨəɧɑ ɛɗɚɞəɚɝɞəɧɑ 

ɛɚɖɌɓɌɞɑɗɔ ɍɧɗɔ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ (Ɏ ɝɜɑɐ-

əɑɘ 75 ɑɐ.ȹ). ȹɌɤɔ ɐɌəəɧɑ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɐɌə-

əɧɘɔ ɐɜɟɏɔɡ ɌɎɞɚɜɚɎ [4, 5]. Ȼɗɚɞəɚɝɞɨ ɍɚɗɑɑ 

58,5 ɑɐ.ȹ Ɏ ɓɚəɑ ɝɟɒɑəɔɫ ɘɚɒɑɞ ɍɧɞɨ ɚɍɦɫɝəɑəɌ 

ɏɔɛɑɜɎɌɝɖɟɗɫɜɔɓɌɢɔɑɕ ɓɌ ɝɣɑɞ əɚɎɧɡ ɘɔɖɜɚɝɚ-

ɝɟɐɚɎ [9]. ȺɏɜɌəɔɣɑəɔɑɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗ ɞɚɞ ɠɌɖɞ, ɣɞɚ ɔɓɘɑɜɑəɔɑ ɛɗɚɞəɚɝɞɔ ɫɎɗɫɑɞ-

ɝɫ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɘ ɘɑɞɚɐɚɘ, əɌ ɖɚɞɚɜɧɕ 

Ɏɗɔɫɑɞ ɝɑɜɐɑɣəɧɕ Ɏɧɍɜɚɝ ɔ ɢɑəɞɜɌɗɨəɚɑ ɖɜɚɎɫ-

əɚɑ ɐɌɎɗɑəɔɑ. Ȱɗɫ ɛɜɑɚɐɚɗɑəɔɫ ɐɌəəɚɏɚ ɚɏɜɌəɔ-

ɣɑəɔɫ ɚɛɜɑɐɑɗɫɗɌɝɨ Ǥ ɛɗɚɞəɚɝɞɑɕ, ɛɚɐɞɎɑɜɒɐɌ-

ɪɥɌɫ ɜɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɫ ɛɗɚɞəɚɝɞɔ Ɏ ɝɞɑəɚ-

ɓɑ. Ȯɧɝɚɖɚɑ ɓəɌɣɑəɔɑ Ǥ ɛɗɚɞəɚɝɞɑɕ Ɏ Ɍɜɞɑɜɔ-

Ɍɗɨəɟɪ ɠɌɓɟ ɛɚɐɞɎɑɜɐɔɗɔ L. Rui ɔ ɝɚɌɎɞ. [4]. Ȯ 

ɜɑɓɟɗɨɞɌɞɑ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɍɚɗɪɝəɚɑ ɖɚə-

ɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɛɚɎɧɤɌɗɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ȸȽȶȾ ɐɚ 86,8% ɝɛɑɢɔɠɔɣəɚɝɞɨ 94,7%, ɚɍɥɟɪ 

ɞɚɣəɚɝɞɨ 91,6%. 

ȬɖɞɟɌɗɨəɚɝɞɨ ȸȽȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɜɟɍɢɚ-

Ɏɧɡ ɝɞɑəɚɓɚɎ ɐɚɝɞɌɞɚɣəɚ ɎɧɝɚɖɌ, ɚɝɚɍɑəəɚ ɛɜɔ 

ɘəɚɒɑɝɞɎɑəəɧɡ, ɝɗɚɒəɧɡ ɝɞɜɔɖɞɟɜɌɡ, ɛɚɗəɚɕ 

ɚɍɝɞɜɟɖɢɔɔ ɛɜɚɝɎɑɞɌ ɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɚɓɗɚɖɌ-

ɣɑɝɞɎɗɑəɔɑ. ȰɌəəɧɡ ɚ ɜɚɗɔ ɍɚɗɪɝəɚɏɚ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɐɌəəɧɡ ɝɞɑ-

əɚɓɚɎ ɘɧ əɑ ɚɍəɌɜɟɒɔɗɔ. Ȯ əɌɞɔɎəɟɪ ɠɌɓɟ ɐɗɫ 

ɜɟɍɢɚɎɧɡ ɝɞɜɔɖɞɟɜ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɡɌɜɌɖɞɑɜəɚɑ 

ɢɔɜɖɟɗɫɜəɚɑ ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ (89%), ɣɞɚ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞ P. Carroscosa [2]. Ⱥə ɚɛɔɝɧɎɌɗ ɔɡ 

ɐɗɔəɟ, ɖɌɖ ɛɜɌɎɔɗɚ, ɐɚ 1 ɝɘ ɔ ɡɌɜɌɖɞɑɜəɟɪ 

ɘəɚɒɑɝɞɎɑəəɚɝɞɨ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɞɑ-

əɚɓɧ ɍɧɗɔ ɘəɚɒɑɝɞɎɑəəɧɑ (13,5%), əɚ ɜɌɓɗɔɣ-

əɚɕ ɐɗɔəɧ. ȺɐəɌɖɚ ɐɌəəɚɑ ɚɛɔɝɌəɔɑ ɝɟɒɑəɔɕ 

əɑɐɚɝɞɌɞɚɣəɚ, ɞɌɖ ɖɌɖ ɟ 27% ɛɌɢɔɑəɞɚɎ ɝ ȼȻ ɔ 

ɟ 33% ɛɌɢɔɑəɞɚɎ ɝ ȶɉȼ ɍɧɗɔ ɝɔɘɘɑɞɜɔɣəɧɑ 

ɝɞɑəɖɔ, Ɍ ɟ 11% ɛɌɢɔɑəɞɚɎ ɝ ȻȲȽ ɚəɔ ɍɧɗɔ 

Ɍɝɔɘɘɑɞɜɔɣəɧ. R. Koehler ɞɌɖɒɑ ɚɞɘɑɣɌɗ, ɣɞɚ 

ȼȻ ɘɚɒɑɞ ɘɌəɔɠɑɝɞɔɜɚɎɌɞɨ ɛɜɔ ȸȽȶȾ Ɏ Ɏɔɐɑ 

ɖɚəɢɑəɞɜɔɣɑɝɖɚɏɚ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ [10]. Ȼɚ-

ɝɞɑɛɑəəɚɑ ɝɟɒɑəɔɑ ɛɜɚɝɎɑɞɌ ɛɜɔ ɜɟɍɢɚɎɧɡ 

ɝɟɒɑəɔɫɡ ɚɍɟɝɗɚɎɗɑəɚ ɡɜɚəɔɣɑɝɖɔɘ ɎɚɝɛɌɗɑəɔ-

ɑɘ Ɏ ɝɞɑəɖɑ, ɖɚɞɚɜɚɑ ɠɚɜɘɔɜɟɑɞ ɜɚɎəɧɕ ɖɚəɞɟɜ 

ɝɟɒɑəɔɫ ɔ ɖɚəɔɣɑɝɖɟɪ ɠɚɜɘɟ ɝɟɛɜɌɝɞɑəɚɞɔɣɑ-

ɝɖɚɏɚ ɜɌɝɤɔɜɑəɔɫ (86% ȻȲȽ ɔ ɍɚɗɑɑ 90% ȻȽ), 

ɛɜɔ ɜɌɓɗɔɣəɚɕ ɞɚɗɥɔəɑ, ɐɗɔəɑ ɔ ɝɞɑɛɑəɔ ɝɞɑəɚ-

ɓɌ. ɉɞɚ ɏɚɎɚɜɔɞ ɚ ɞɚɘ, ɣɞɚ ɐɌɒɑ çɘɑɘɍɜɌəɚɓəɧɑè 

ɝɞɑəɚɓɧ ɘɚɏɟɞ ɔɘɑɞɨ II-III ɝɞɑɛɑəɨ ɝɞɑəɚɓɌ. Ⱥɐ-

əɌɖɚ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ, ɣɞɚ ɞɚɗɥɔəɌ ɝɞɑəɖɔ 

ɜɟɍɢɚɎɧɡ ɝɞɜɔɖɞɟɜ ɚɍɧɣəɚ əɑ ɛɜɑɎɧɤɌɑɞ 12,5 

ɘɘ (88,1%), ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ R. Desai Ɏ ɝɎɚɑɕ 

ɜɌɍɚɞɑ, ɏɐɑ ɖɜɔɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɍɧɗɚ 1,5 ɝɘ 

[3]. Ȼɜɔ ɔɓɟɣɑəɔɔ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ Ɏ 71,4% 

əɌɍɗɪɐɑəɔɕ ɔɡ ɜɌɓɘɑɜ əɑ ɛɜɑɎɧɤɌɗ 8,5 ɘɘ, ɣɞɚ 

ɖɚɝɎɑəəɚ ɏɚɎɚɜɔɗɚ ɚ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɘ ɏɑəɑɓɑ 

ɝɟɒɑəɔɫ, Ɍ ɞɌɖɒɑ ɛɚɐɞɎɑɜɒɐɌɗɚ ɖɜɔɞɔɣɑɝɖɚɑ 

ɓəɌɣɑəɔɑ 8 ɘɘ ɛɜɔ ɜɌɖɑ ɛɔɥɑɎɚɐɌ, ɡɌɜɌɖɞɑɜɔ-

ɓɟɪɥɑɑ ɔɡ ɟɎɑɗɔɣɑəɔɑ. Ȱɗɫ ɜɟɍɢɚɎɧɡ ɝɞɜɔɖɞɟɜ 

ɍɧɗɌ ɡɌɜɌɖɞɑɜəɌ II ɝɞ. ɝɞɑəɚɓɌ (P=0,000). Ȯɑɜɚ-

ɫɞəɚ, ɩɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɞɑɘ, ɣɞɚ əɑɩɗɌɝɞɔɣəɌɫ 

ɜɟɍɢɚɎɌɫ ɞɖɌəɨ, ɠɚɜɘɔɜɟɪɥɌɫɝɫ Ɏ ɓɚəɑ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ, ɛɜɔɎɚɐɔɞ ɖ ɟɘɑəɨɤɑəɔɪ 

ɚɍɦɑɘɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɣɞɚ ɎɧɓɧɎɌɑɞ ɖɌɖ ɛɜɚ-

ɐɚɗɨəɚɑ ɝɚɖɜɌɥɑəɔɑ ɛɔɥɑɎɚɐɌ, ɞɌɖ ɔ ɛɚɛɑɜɑɣ-

əɚɑ, ɎɧɓɧɎɌɫ ɓəɌɣɔɞɑɗɨəɧɑ ɝɞɑəɚɓɧ. Ȯɚ Ɏɜɑɘɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɝɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑəɔɕ ɛɜɚɝɗɑɒɔɎɌɗɌɝɨ, ɝɚ-

ɓɐɌɎɌɫ çɝɔɘɛɞɚɘ ɘɔɤɑəɔè (Ɏ 79% ɝɗɟɣɌɑɎ ɛɜɔ 

ȻȲȽ ɔ 91% ɛɜɔ ȻȽ). Ȯ ɓɚəɑ ɝɌɘɚɏɚ ɝɞɑəɚɓɌ ɚəɌ 

ɘɚɏɗɌ ɛɜɑɜɧɎɌɞɨɝɫ ɔɗɔ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ 

ɛɜɔ ɛɚɗəɚɕ ɑɑ ɐɑɝɞɜɟɖɢɔɔ ɡɔɘɔɣɑɝɖɔɘɔ Ɏɑɥɑ-

ɝɞɎɌɘɔ, ɔɗɔ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ Ɏ əɑɕ ɓəɌɣɔɞɑɗɨəɧɡ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ. Ƚɔɘɛɞɚɘ ɘɔɤɑəɔ 

ɞɌɖɒɑ ɡɌɜɌɖɞɑɜɑə ɐɗɫ ɩɓɚɠɌɏɔɞɌ [11]. Ȼɚɩɞɚɘɟ 

ɘɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ çɝɔɘɛɞɚɘ ɘɔɤɑəɔè 
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ɚɍɟɝɗɚɎɗɑə ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ Ɏ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɑ. ɁɌɜɌɖɞɑɜəɚɑ ɛɚɎɧɤɑəɔɑ 

ɛɗɚɞəɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ 

(ɚɖɚɗɚ 60 ɑɐ.ȹ) ɚɍɦɫɝəɫɑɞɝɫ ɛɜɚɗɔɠɑɜɌɢɔɑɕ 

ɠɔɍɜɚɓəɚɕ ɞɖɌəɔ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɓɚəɧ ɐɗɔɞɑɗɨ-

əɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ Ɏ ɚɛɟɡɚɗɫɡ ɛɑɣɑəɔ 

ɛɜɔ ȸȽȶȾ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɠɔɍɜɚɓəɚɕ ɝɞɜɚɘɑ 

[12]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɠɔɍɜɚɓəɌɫ ɞɖɌəɨ 

ɞɌɖɒɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ Ɏɚ Ɏɝɑɡ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ 

ɛɜɑɛɌɜɌɞɌɡ ɜɟɍɢɚɎɧɡ ɝɞɜɔɖɞɟɜ. ȳəɌɣɑəɔɑ Ǥ 

ɛɗɚɞəɚɝɞɑɕ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɞɌɖɒɑ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞ ɛɚɎɧɤɑəəɚɑ ɛɚɓɐəɑɑ əɌɖɚɛɗɑəɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɛɚɩɞɚɘɟ ɔɓɘɑɜɑəɔɑ 

ɛɗɚɞəɚɝɞɔ Ɏ ɩɞɟ ɠɌɓɟ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɚ 

ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȯəɟɞɜɔ-

ɛɜɚɝɎɑɞəɧɕ ɖɚɘɛɚəɑəɞ ɍɧɗ Ɏ ɐɎɟɡ əɌɍɗɪɐɑəɔ-

ɫɡ, ɔɘɔɞɔɜɟɫ ɚɓɗɚɖɌɣɑɝɞɎɗɑəɔɑ. Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ 

ɩɞɚ ɍɧɗ ɚɐəɚɜɚɐəɧɕ ɘɫɏɖɚɞɖɌəəɧɕ ɖɚɘɛɚəɑəɞ, 

əɌɖɌɛɗɔɎɌɪɥɔɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ Ɏ ɚɞ-

ɝɜɚɣɑəəɟɪ ɠɌɓɟ, ɖɚɞɚɜɧɕ ɍɧɗ ɜɌɝɢɑəɑə ɖɌɖ 

ɠɔɍɜɚɓəɌɫ ɞɖɌəɨ. ȳəɌɣɔɞɑɗɨəɚɑ ɜɌɓɎɔɞɔɑ ɠɔɍ-

ɜɚɓəɚɕ ɞɖɌəɔ ɍɧɗɚ ɚɍɟɝɗɚɎɗɑəɚ ɎɚɓɐɑɕɝɞɎɔɑɘ 

ɝɞɑəɞɌ, ɖɚɞɚɜɧɕ ɍɧɗ ɐɔɝɗɚɢɔɜɚɎɌə. Ȯɚ Ɏɞɚɜɚɘ 

əɌɍɗɪɐɑəɔɔ ɎəɟɞɜɔɛɜɚɝɎɑɞəɧɕ ɖɚɘɛɚəɑəɞ Ɍɖ-

ɞɔɎəɚ əɌɖɌɛɗɔɎɌɗ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ Ɏ Ɍɜ-

ɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ. ȼɑɏɔɚəɌɜəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ 

ɟɓɗɧ ɍɧɗɔ ɐɚ 13 ɘɘ, ɎɧɓɧɎɌɫ ɛɚɐɚɓɜɑəɔɫ əɌ 

əɌɗɔɣɔɑ ɘɌɗɔɏəɔɓɌɢɔɔ. ȺɐəɌɖɚ ɏɜɌəɔɢɧ ɘɑɒɐɟ 

ɏɔɛɑɜɐɑəɝəɧɘ ɖɚɘɛɚəɑəɞɚɘ ɔ ɚɖɜɟɒɌɪɥɔɘɔ 

ɏɔɛɚɐɑəɝəɧɘɔ, ɠɔɍɜɚɓəɚ-ɔɓɘɑəɑəəɧɘɔ ɝɞɑə-

ɖɌɘɔ ɛɔɥɑɎɚɐɌ ɍɧɗɔ ɣɑɞɖɔɑ, ɝɟɛɜɌɝɞɑəɚɞɔɣɑ-

ɝɖɚɑ ɜɌɝɤɔɜɑəɔɑ  ɝɔɘɘɑɞɜɔɣəɚ-ɖɚəɔɣɑɝɖɚɕ 

ɠɚɜɘɧ, ɝɞɑəɚɓ III ɝɞ. Ɍ ɝɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ ɍɧɗɌ 

ɝɚɡɜɌəɑəɌ, ɣɞɚ ɍɚɗɑɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɕ ɛɜɔɜɚɐɑ ɔɓɘɑəɑəɔɕ. ȮəɟɞɜɔɛɜɚɝɎɑɞ-

əɧɕ ɖɚɘɛɚəɑəɞ ɞɜɌɖɞɚɎɌɗɝɫ ɖɌɖ ɏɜɌəɟɗɫɢɔɔ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɍɧɗɚ ɟɝɞɌəɚɎ-

ɗɑəɚ, ɣɞɚ ɍɚɗɪɝəɚɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɛɚ-

ɎɧɤɌɗɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȽȶȾ ɐɚ 86%, ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ 95%, ɚɍɥɟɪ ɞɚɣəɚɝɞɨ ɐɚ 92%. 

ȺɝəɚɎəɧɘ ɓɌɍɚɗɑɎɌəɔɑɘ, ɝ ɖɚɞɚɜɧɘ əɑɚɍ-

ɡɚɐɔɘɚ ɛɜɚɎɚɐɔɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚ-

ɝɞɔɖɟ Ȭȶ, ɫɎɗɫɑɞɝɫ ȶɉȼ. ȹɌɍɗɪɐɑəɔɫ, ɏɐɑ ɜɌɖ Ɏ 

ɖɌɜɐɔɚɩɓɚɠɌɏɑɌɗɨəɚɕ ɓɚəɑ ɎɧɓɧɎɌɑɞ ɓəɌɣɔ-

ɞɑɗɨəɚɑ ɜɌɝɤɔɜɑəɔɑ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɚɞɐɑ-

ɗɌ, əɌɓɧɎɌɪɞɝɫ çɛɝɑɎɐɚɌɡɌɗɌɓɔɫ ɖɌɜɐɔɔè [13]. 

Ȼɚɗɟɣɑəəɚɑ ɖɜɔɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɐɗɔəɧ ɐɚ 

30,5 ɘɘ ɍɧɗɚ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɔ ɛɚɐɞɎɑɜɒɐɌ-

ɑɞɝɫ C. Woodfield, ɖɚɞɚɜɧɕ ɟɞɎɑɜɒɐɌɗ, ɣɞɚ ɟ ɔɝ-

ɞɔəəɚɕ Ȭȶ ɛɜɚɞɫɒɑəəɚɝɞɨ ɝɞɑəɚɓɌ ɘɑəɑɑ 35 ɘɘ 

[13]. ȬɎɞɚɜɧ ɚɞɘɑɞɔɗɔ, ɣɞɚ ɐɗɫ ɛɝɑɎɐɚɌɡɌɗɌɓɔɔ 

ɡɌɜɌɖɞɑɜəɚ ɘɑəɑɑ ɎɧɜɌɒɑəəɚɑ ɝɟɛɜɌɝɞɑəɚɞɔɣɑ-

ɝɖɚɑ ɜɌɝɤɔɜɑəɔɑ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɔɌ-

ɘɑɞɜ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɜɌɝɤɔɜɑəɔɫ ɍɧɗ 

ɓəɌɣɔɞɑɗɨəɧɕ (45Ñ15 ɘɘ) Ɏ ɚɞɗɔɣɔɑ ɚɞ ɐɜɟɏɔɡ 

ɓɌɍɚɗɑɎɌəɔɕ. C. Woodfield ɞɌɖɒɑ ɟɞɎɑɜɒɐɌɗ, ɣɞɚ 

ɛɜɔ Ȭȶ ɟɞɚɗɥɑəɔɑ ɝɞɑəɚɖ ɗɔɍɚ əɑɓəɌɣɔɞɑɗɨəɚɑ, 

ɗɔɍɚ ɚɞɝɟɞɝɞɎɟɑɞ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɖɜɔ-

ɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɞɚɗɥɔəɧ ɝɞɑəɖɔ ɛɜɔ Ȭȶ ɍɧ-

ɗɚ 11,5 ɘɘ, ɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ əɑɓəɌɣɔɞɑɗɨəɚɘɟ 

ȾɌɍɗɔɢɌ ʈ3. ȶɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɖɌɣɑɝɞɎɑəəɧɘɔ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɘɔ 

ɛɜɔɓəɌɖɌɘɔ ɔ ɓɌɍɚɗɑɎɌəɔɑɘ ɛɔɥɑɎɚɐɌ. 

ʂʊ ʢʨʠʪʝʨʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʫʞʝʥʠʷ ʧʠʱʝ-

ʚʦʜʘ 

Spearman (rs), Pearson (R) 

ɿʣʦʢʘʯʝʩʪ 

ʚʝʥʥʳʝ 

ʩʫʞʝʥʠ ̫

ʈʫʙʮʦʚʳʝ 

ʩʫʞʝʥʠʷ 

ɸʭʘʣʘʟʠʷ 

ʢʘʨʜʠʠ 

ʃʝʡʦ 

ʤʠʦʤʳ 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʩʫʞʝʥʠʷ, ʤʤ 0,149 0,059 -0,246 0,042 

ʊʦʣʱʠʥʘ, ʤʤ 0,106 -0,513 -0,222 0,308 

ʉʫʧʨʘʩʪʝʥʦʪʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ -0,524 0,610 0,189 0,417 

ʉʠʤʤʝʪʨʠʯʥʦʩʪʴ ʫʪʦʣʱʝʥʥʦʡ ʩʪʝʥʢʠ ʧʠʱʝʚʦʜʘ -0,443 0,568 0,263 -0,370 

ɺʥʫʪʨʠʧʨʦʩʚʝʪʥʳ
 ʢʦʤʧʦʥʝʥʪ 0,659 -0,513 -0,157 -0,039 

ʅʝʫʚʝʣʠʯʝʥʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ -0,368 0,253 0,256 0,225 

ʈʦʚʥʳʡ ʚʝʨʭʥʠʡ ʢʦʥʪʫʨ ʩʫʞʝʥʠʷ -0,696 0,504 0,152 0,100 

ʉʪʝʧʝʥʴ ʩʪʝʥʦʟʘ -0,168 0,222 0,473 -0,416 

ʇʣʦʪʥʦʩʪʴ ʚ ʥʘʪʠʚʥʫʶ ʬʘʟʫ 0,078 -0
006 -0,007 -0,0
7 

ʇʣʦʪʥʦʩʪʴ ʚ ʘʨʪʝʨʠʘʣʴʥʫʶ ʬʘʟʫ 0,657 -0,458 -0,111 -0,111 

ʇʣʦʪʥʦʩʪʴ ʚ ʚʝʥʦʟʥʫʶ ʬʘʟʫ 0,444 -0,264 -0,205 -0,205 

ʇʣʦʪʥʦʩʪʴ ʚ ʦʪʩʨʦʯʝʥʥʫʶ ʬʘʟʫ 0,361 0,522 -0,188 -0,188 

ɼʝʣʴʪʘ ʚ ʥʘʪʠʚʥʫʶ ʬʘʟʫ 0,009 -0,023 -0,023 -0,023 

ɼʝʣʴʪʘ ʚ ʘʨʪʝʨʠʘʣʴʥʫʶ ʬʘʟʫ 0,625 
0,469 -0,111 -0,111 

ɼʝʣʴʪʘ ʥʘʢʦʧʣʝʥʠʷ ʚ ʚʝʥʦʟʥʫʶ ʬʘʟʫ 0,565 -0,311 -0,205 -0,205 

ɼʝʣʴʪʘ ʥʘʢʦʧʣʝʥʠʷ ʚ ʦʪʩʨʦʯʝʥʥʫʶ ʬʘʟʫ 0,220 0,557 -0,188 -0,188 

ʆʜʥʦʨʦʜʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ -0,285 0,267 -0,144 0,143 

ʇʝʨʝʭʦʜ ʩʣʠʟʠʩʪʦʡ ʚ ʩʪʝʥʦʟ ʩʦʭʨʘʥʝʥ 0
513 0,374 0,035 0,035 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚ ʩʪʝʥʦʟʝ -0,605 0,577 0,044 0,044 

*Ȳɔɜəɧɘ ɤɜɔɠɞɚɘ Ɏɧɐɑɗɑəɧ ɖɚɩɠɠɔɢɔɑəɞɧ ɖɚɜɜɑɗɫɢɔɔ, ɔɘɑɪɥɔɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚ-

Ɏɑɜəɟɪ (P<0,05) ɖɚɜɜɑɗɫɢɔɚəəɟɪ ɝɎɫɓɨ ɝ ɓɌɍɚɗɑɎɌəɔɑɘ.    
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ɟɞɚɗɥɑəɔɪ, ɞ.ɖ. Ɏ əɚɜɘɑ ɞɚɗɥɔəɌ Ɏ ɓɚəɑ ɖɌɜ-

ɐɔɚɩɓɚɠɌɏɑɌɗɨəɚɏɚ ɛɑɜɑɡɚɐɌ ɐɚɝɞɔɏɌɑɞ 8 ɘɘ 

[14], Ɍ ɟɘɑɜɑəəɚɑ ɢɔɜɖɟɗɫɜəɚɑ ɟɞɚɗɥɑəɔɑ ɝɖɚ-

ɜɑɑ ɝɎɫɓɌəɚ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ. 

A. Ba -Ssalamah Ɏ ɝɎɚɑɕ ɜɌɍɚɞɑ ɞɌɖɒɑ ɚɞɘɑɣɌɑɞ, 

ɣɞɚ ɛɜɔ ɟɞɚɗɥɑəɔɔ ɝɞɑəɖɔ ɍɚɗɑɑ 10 ɘɘ ɔ ɑɑ 

Ɍɝɔɘɘɑɞɜɔɔ, ɝɗɑɐɟɑɞ ɛɚɐɚɓɜɑɎɌɞɨ ɚɛɟɡɚɗɑɎɧɕ 

ɛɜɚɢɑɝɝ [1]. Ȱɗɫ Ȭȶ ɞɌɖɒɑ ɍɧɗɌ ɡɌɜɌɖɞɑɜəɌ 

ɜɚɎəɚɝɞɨ ɖɚəɞɟɜɚɎ ɝɞɑəɚɓɌ ɝ ɜɌɓɎɔɞɔɑɘ ɖɚəɔɣɑ-

ɝɖɚɕ ɠɚɜɘɧ ɝɟɛɜɌɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɜɌɝɤɔɜɑəɔɫ 

(77,8%) ɔ ɚɞɝɟɞɝɞɎɔɑ ɟɎɑɗɔɣɑəəɧɡ ɜɑɏɔɚəɌɜəɧɡ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ (100%), ɟɖɌɓɧɎɌɪɥɔɡ əɌ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɕ ɡɌɜɌɖɞɑɜ ɔɓɘɑəɑəɔɕ. Ȼɜɔ 

ɍɚɗɪɝəɚɘ ɖɚəɞɜɌɝɞəɚɘ ɟɝɔɗɑəɔɔ ɝɗɔɓɔɝɞɌɫ ɚɍɚ-

ɗɚɣɖɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ Ɏɝɑɏɚ Ɏ 3 əɌɍɗɪɐɑəɔ-

ɫɡ, ɣɞɚ Ɏɑɜɚɫɞəɚ ɏɚɎɚɜɔɞ ɚ ɞɚɘ, ɣɞɚ Ɏ ɚɝɞɌɗɨəɧɡ 

əɌɍɗɪɐɑəɔɫɡ Ɏ əɑɕ əɑ ɍɧɗɚ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓ-

ɘɑəɑəɔɕ. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝ Ȭȶ əɌɖɚɛɗɑəɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɍɧɗɚ ɚɐəɚɜɚɐəɧɘ, ɣɞɚ 

ɚɍɟɝɗɚɎɗɑəɚ ɚɞɝɟɞɝɞɎɔɑɘ əɌɜɟɤɑəɔɕ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɫ Ɏ ɛɚɜɌɒɑəəɚɕ ɝɞɑəɖɑ. Ȼɗɚɞəɚɝɞəɧɑ 

ɛɚɖɌɓɌɞɑɗɔ Ɏ ɓɚəɑ ɝɞɑəɚɓɌ ɍɧɗɔ ɝɡɚɐəɧ ɝ əɑɔɓ-

ɘɑəɑəəɚɕ ɝɞɑəɖɚɕ ɛɔɥɑɎɚɐɌ, ɚɐəɌɖɚ Ɏ ɚɞɝɜɚ-

ɣɑəəɟɪ ɠɌɓɟ ɚɞɘɑɣɑəɚ ɟɘɑɜɑəəɚɑ ɔɡ ɛɚɎɧɤɑ-

əɔɑ. Ȯɑɜɚɫɞəɚ, ɐɌəəɧɕ ɠɌɖɞ ɚɍɟɝɗɚɎɗɑə ɛɜɑɚɍ-

ɗɌɐɌəɔɑɘ ɎɧɜɌɒɑəəɚɕ ɝɞɑɛɑəɔ Ȭȶ: 4 ɛɌɢɔɑəɞɌ 

ɔɘɑɗɔ 4 ɝɞ. ɌɡɌɗɌɓɔɔ, 3 ð 3 ɝɞ. ȶɌɖ ɔɓɎɑɝɞəɚ, 

ɛɜɔ 3-4 ɝɞ. Ɏ ɔɓɘɑəɑəəɚɕ ɝɞɑəɖɑ ɜɌɓɎɔɎɌɪɞɝɫ 

ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ [15]. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɔ 

ɎɧɫɎɗɑəɔɔ ɖɚɜɚɞɖɚɏɚ ɝɟɒɑəɔɫ Ɏ ɚɍɗɌɝɞɔ ɛɔɥɑ-

Ɏɚɐəɚ-ɒɑɐɟɐɚɣəɚɏɚ ɛɑɜɑɡɚɐɌ ɝ ɘɔəɔɘɌɗɨəɚ 

ɟɞɚɗɥɑəəɧɘɔ ɝɔɘɘɑɞɜɔɣəɧɘɔ ɝɞɑəɖɌɘɔ ɔ III 

ɝɞ. ɝɞɑəɚɓɌ, ɝ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 100%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨɪ 98% ɘɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ Ȭȶ ɛɚ 

ɐɌəəɧɘ ȸȽȶȾ.  

ȰȻȺ əɌɍɗɪɐɌɪɞɝɫ ɜɑɐɖɚ ɔ ɝɚɝɞɌɎɗɫɪɞ ɐɚ 

1% ɝɜɑɐɔ ɓɌɍɚɗɑɎɌəɔɕ ɛɔɥɑɎɚɐɌ [16]. Ȯ ɝɎɫɓɔ ɝ 

Ɏɧɝɚɖɚɕ ɎɝɞɜɑɣɌɑɘɚɝɞɨɪ ɗɑɕɚɘɔɚɘ (ɐɚ 60-70% 

ɝɜɑɐɔ Ɏɝɑɡ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ 

ɛɔɥɑɎɚɐɌ [17]), ɚəɔ ɍɧɗɔ Ɏɖɗɪɣɑəɧ Ɏ ɏɜɟɛɛɟ 

çɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɛɚɐɝɗɔɓɔɝɞɧɑ ɚɍɜɌɓɚɎɌ-

əɔɫè. ȭɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɐɗɫ ɗɑɕɚɘɔɚɘ ɡɌɜɌɖ-

ɞɑɜəɚ Ɍɝɔɘɘɑɞɜɔɣəɚɑ ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ, ɚɍɟ-

ɝɗɚɎɗɑəəɚɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɜɚɝɞɚɘ ɚɍɜɌɓɚɎɌ-

əɔɫ, ɖɌɖ ɛɜɌɎɔɗɚ, Ɏ ɚɐəɚɕ ɔɓ ɝɞɑəɚɖ ɛɔɥɑɎɚɐɌ. 

ȹɑɓɌɎɔɝɔɘɚ ɚɞ ɜɌɓɘɑɜɌ ɐɗɫ Ɏɝɑɡ ɍɧɗɌ ɡɌɜɌɖ-

ɞɑɜəɌ I ɝɞ. ɝɞɑəɚɓɌ. ɉɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɝɚɡɜɌəɑəɔ-

ɑɘ ɩɗɌɝɞɔɣəɚɝɞɔ ɝɞɑəɖɔ ɛɔɥɑɎɚɐɌ, ɛɚɩɞɚɘɟ ɓɌ-

ɍɚɗɑɎɌəɔɑ ɚɍɧɣəɚ ɛɜɚɞɑɖɌɑɞ Ɍɝɔɘɛɞɚɘəɚ ɔ ɫɎ-

ɗɫɑɞɝɫ ɝɗɟɣɌɕəɚɕ əɌɡɚɐɖɚɕ. ȷɔɘɠɌɞɔɣɑɝɖɔɑ 

ɟɓɗɧ ɐɚ 7 ɘɘ ɟ Ɏɝɑɡ 10 ɛɌɢɔɑəɞɚɎ ɞɌɖɒɑ ɫɎɗɫ-

ɑɞɝɫ ɓəɌɣɔɘɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɛɜɔɓəɌɖɚɘ. 

ȶɜɚɘɑ ɞɚɏɚ, ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɜɔ əɌɗɔɣɔɔ 

ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɝɞɑəɖɔ ɝ ɞɚɗɥɔəɚɕ ɍɚ-

ɗɑɑ 25 ɘɘ ɔ ɘɔəɔɘɌɗɨəɚɕ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ, Ɏɑ-

ɜɚɫɞəɚɝɞɨ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɛɜɔɜɚɐɧ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɛɚɎɧɤɌɑɞɝɫ. Ȼɜɔ ɌəɌɗɔɓɑ ɛɜɔɓəɌɖɚɎ ɛɜɔ 

ɍɚɗɪɝəɚɘ ɖɚəɞɜɌɝɞəɚɘ ɟɝɔɗɑəɔɔ ɔɡ ɝɎɫɓɔ ɝ ɐɔ-

Ɍɏəɚɓɚɘ Ȭȶ ɔ ȰȻȺ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɛɚɩɞɚɘɟ 

ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɞɜɑɍɟɑɞɝɫ ɛɜɔ əɌɗɔɣɔɔ 

Ɍɞɔɛɔɣəɧɡ ɛɜɔɓəɌɖɚɎ. 

ȮɧɎɚɐɧ.  

ȸȽȶȾ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔ-

ɑɘ ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ 

ɐɔɌɏəɚɝɞɔɖɔ ɝɟɒɑəɔɕ ɛɔɥɑɎɚɐɌ. ȭɚɗɪɝəɚɑ 

ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɛɚɓɎɚɗɫɑɞ ɛɚɎɧɝɔɞɨ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ȸȽȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɜɌɖɌ ɛɔɥɑɎɚɐɌ ɔ ɜɟɍɢɚɎɧɡ ɝɟɒɑəɔɕ. Ȼɜɔ ɐɔɌ-

ɏəɚɝɞɔɖɑ Ȭȶ ɔ ȰȻȺ ɛɔɥɑɎɚɐɌ ɍɚɗɪɝəɚɑ ɖɚə-

ɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɞɜɑɍɟɑɞɝɫ ɗɔɤɨ ɛɜɔ əɌɗɔɣɔɔ 

Ɍɞɔɛɔɣəɧɡ ɛɜɔɓəɌɖɚɎ. 
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ɑɗɨ ɜɌɍɚɞɧ. ȻɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ, ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ 

ɝɚɎɜɑɘɑəəɧɡ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ Ɏ ɎɧɫɎɗɑəɔɔ ɝɔəɐɜɚɘɌ əɌɜɟɤɑəɔɫ ɖɌɜɖɌɝəɚ-

ɝɞɔ ɞɜɌɡɑɔ, Ɍ ɔɘɑəəɚ ɞɜɌɡɑɚɘɌɗɫɢɔɔ (Ⱦȸ), Ɍ ɞɌɖɒɑ ɛɜɚɎɑɐɑəɔɑ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝ ɩɖɝɛɔɜɌɞɚɜəɧɘ ɝɞɑəɚɓɚɘ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 45 ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚɓɚɘ 

ɜɟɍɢɚɎɧɕ ɝɞɑəɚɓ ɞɜɌɡɑɔ. ȻɌɢɔɑəɞɌɘ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɝɗɑɐɟɪɥɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ: ɠɔɍ-

ɜɚɍɜɚəɡɚɝɖɚɛɔɫ (ɀȭȽ), ɠɟəɖɢɔɫ Ɏəɑɤəɑɏɚ ɐɧɡɌəɔɫ (ɀȮȰ), ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɝ/ɍɑɓ Ɏəɟɞɜɔ-

Ɏɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɐɔəɌɘɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ (ɠɟəɖ-

ɢɔɚəɌɗɨəɧɑ). 

ȼɑɓɟɗɨɞɌɞɧ. ȴɓ 45 ɔɝɝɗɑɐɟɑɘɧɡ ɛɌɢɔɑəɞɚɎ ɟ 16 (36% ɝɗɟɣɌɑɎ) ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɐɔəɌɘɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗɌ ɎɧɫɎɗɑəɌ Ⱦȸ. ȿ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ (2,5%) ɍɧɗ ɎɧɫɎɗɑə 

ɩɖɝɛɔɜɌɞɚɜəɧɕ ɝɞɑəɚɓ. ȼɑɓɟɗɨɞɌɞɧ Ɏɝɑɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗɔ ɛɚɐɞɎɑɜɒɐɑəɧ ɘɚɜɠɚɗɚɏɔ-

ɣɑɝɖɔ: ɛɜɔ Ɏɓɫɞɔɔ ɘɌɞɑɜɔɌɗɌ ɛɜɔ ɀȭȽ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɀȮȰ ɟ Ɏɝɑɡ ɍɚɗɨ-

əɧɡ ɐɔɌɏəɚɝɞɔɜɚɎɌɗɔ ɜɑɝɞɜɔɖɞɔɎəɧɑ əɌɜɟɤɑəɔɫ. 

ȮɧɎɚɐɧ. ȺɢɑəɖɌ ɖɌɜɖɌɝəɚɕ ɠɟəɖɢɔɔ ɞɜɌɡɑɔ əɑɔəɎɌɓɔɎəɧɘ ɔ ɠɔɓɔɚɗɚɏɔɣəɧɘ 

ɝɛɚɝɚɍɚɘ ɝ ɢɑɗɨɪ ɛɚɗɟɣɑəɔɫ ɞɚɣəɧɡ ɐɌəəɧɡ ɚ əɌɜɟɤɑəɔɔ ɖɌɜɖɌɝəɚɕ ɠɟəɖɢɔɔ ɞɜɌɡɑɔ 

əɌɔɍɚɗɑɑ ɚɛɞɔɘɌɗɨəɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɔɗɔ ȸȼȾ ɝ ɐɔəɌɘɔɣɑɝɖɔɘɔ ɘɑɞɚɐɔɖɌɘɔ əɌ 

ɠɚəɑ ɠɚɜɝɔɜɚɎɌəəɚɏɚ ɐɧɡɌəɔɫ.  ȹɌɔɍɚɗɑɑ ɛɚɗəɌɫ ɔəɠɚɜɘɌɢɔɫ ɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɘ ɔɓɘɑ-

əɑəɔɔ ɔəɞɜɌɘɟɜɌɗɨəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɝɞɑəɖɔ ɞɜɌɡɑɔ ɎɚɓɘɚɒəɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɝ 

ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɞɜɌɡɑɚɘɌɗɫɢɔɫ, ɩɖɝɛɔɜɌɞɚɜəɧɕ ɝɞɑəɚɓ, ȸȽȶȾ, ȸȼȾ. 
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bjective . To demonstrate the priorities and disadvantages of modern methods in 

identifying the syn drome of breach of trachea support function, named trache o-

malacia (TM), and to provide differential diagnostics with expiratory sten osis.  

Materials and methods.  The study included 45 patients with diagnosis of tracheal 

scary stenosis. Patients were conduct ed the following studies: fiber -optic bronchoscopy 

(FBS), fun ctions of external respiration (FER), multi -detector computed tomography (MDCT) 

and magnetic resonance imaging (MRI) with and without contrast agent introduction, i n-

cluding the dynamic techniques (functional).  

Results.  TM was found in 16 patients (36% of cases) during the dynamic studies. 

Expiratory stenosis was detected in one case (2,5%). The results of all studies have been 

confirmed morphologically: intake of the material duringFBS. Restrictive  disorders were d i-

agnosed in all patients by FER.  

Conclusions.  The evaluation of the trachea support function using non -invasive and 

physiological methods for the purpose of obtaining accurate data of breach of trachea su p-

port function isthe most optimal u sing MDCT or MRI, with dynamic techniques on the 

background of forced breathing. The obtaining of the most complete information about 

patholog ical changes of the intramural component of the trachea wall ispossible using MRI 
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ɚɐ ɝɔəɐɜɚɘɚɘ əɌɜɟɤɑəɔɫ ɖɌɜɖɌɝəɚ-

ɝɞɔ ɞɜɌɡɑɔ ɛɚəɔɘɌɪɞ ɝɚɝɞɚɫəɔɑ, ɛɜɔ 

ɖɚɞɚɜɚɘ ɔɘɑɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɌɫ ɛɚ-

ɐɎɔɒəɚɝɞɨ ɝɞɑəɚɖ ɞɜɌɡɑɔ. ȰɌəəɚɑ ɝɚɝɞɚɫəɔɑ 

ɎɝɞɜɑɣɌɑɞɝɫ ɛɜɔ ɞɜɌɡɑɚɘɌɗɫɢɔɔ ɔ ɩɖɝɛɔɜɌɞɚɜ-

əɚɘ ɝɞɑəɚɓɑ.  

ȾɜɌɡɑɚɘɌɗɫɢɔɫ (Ⱦȸ) ð ɝɗɌɍɚɝɞɨ ɡɜɫɥɑɎɚɕ 

ɣɌɝɞɔ ɝɞɑəɖɔ ɞɜɌɡɑɔ, ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ ɜɑɓɟɗɨɞɌ-

ɞɚɘ ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɝɞɑəɖɔ ɞɜɌɡɑɔ ɝ 

ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɓɎɔɞɔɑɘ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚ-

ɢɑɝɝɌ (ɡɚəɐɜɔɞɌ), ɜɌɓɜɟɤɑəɔɑɘ ɔ əɑɖɜɚɓɚɘ 

ɡɜɫɥɑɕ ɞɜɌɡɑɔ [1]. Ȼɜɔ ɛɚɞɑɜɑ ɖɌɜɖɌɝəɚɕ 

ɠɟəɖɢɔɔ ɞɜɌɡɑɔ ɑɑ ɝɞɑəɖɔ ɝɛɌɐɌɪɞɝɫ Ɏɚ Ɏɜɑɘɫ 

ɎɧɐɚɡɌ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɚɏɜɌəɔɣɑəɔɪ ɓɌɡɎɌɞɌ 

ɎɚɓɐɟɡɌ, ɝəɔɒɑəɔɪ Ɏɚɓɐɟɤəɚɏɚ ɛɚɞɚɖɌ Ɏɚ Ɏɜɑ-

ɘɫ ɎɧɐɚɡɌ, əɌɜɟɤɑəɔɪ ɩɎɌɖɟɌɢɔɔ ɘɚɖɜɚɞɧ ɔɓ 

ɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɚɏɚ ɐɑɜɑɎɌ. ȺɞɝɟɞɝɞɎɔɑ ɡɜɫ-

ɥɑɎɚɕ ɛɚɐɐɑɜɒɖɔ ɞɜɌɡɑɔ ɘɚɒɑɞ ɝɞɌɞɨ ɛɜɔɣɔ-

əɚɕ ɑɑ ɝɐɌɎɗɑəɔɫ ɚɖɜɟɒɌɪɥɔɘɔ ɝɞɜɟɖɞɟɜɌɘɔ, 

ɞɫɒɑɗɌɫ ɝɞɑɛɑəɨ Ⱦȸ ɘɚɒɑɞ ɛɜɑɛɫɞɝɞɎɚɎɌɞɨ ɩɖɝ-

ɞɟɍɌɢɔɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɔɝɖɟɝɝɞɎɑəəɚɕ Ɏɑəɞɔ-

ɗɫɢɔɔ ɗɑɏɖɔɡ. Ⱦȸ ɘɚɒɑɞ ɍɧɞɨ Ɏɜɚɒɐɑəəɚɕ (ɛɑɜ-

ɎɔɣəɌɫ) ɔ ɛɜɔɚɍɜɑɞɑəəɚɕ (ɎɞɚɜɔɣəɌɫ) [2]. Ȼɜɔ-

ɚɍɜɑɞɑəəɧɕ ɎɌɜɔɌəɞ ɓɌɍɚɗɑɎɌəɔɫ ɣɌɝɞɚ Ɏɝɞɜɑ-

ɣɌɑɞɝɫ ɛɜɔ ɜɟɍɢɚɎɚɘ ɝɞɑəɚɓɑ ɞɜɌɡɑɔ (ȼȽȾ). Ȯ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɠɚɜɘɧ ɞɜɌɡɑɔ əɌ Ɏɧɐɚɡɑ Ⱦȸ 

ɛɜɔəɫɞɚ ɜɌɓɐɑɗɫɞɨ əɌ ɝɗɑɐɟɪɥɔɑ ɠɚɜɘɧ: çɝɌɍ-

ɗɑɎɔɐəɟɪè (ɔɓɘɑəɑəɔɑ ɛɜɚɝɎɑɞɌ ɞɜɌɡɑɔ ɓɌ ɝɣɑɞ 

ɟɘɑəɨɤɑəɔɫ ɍɔɗɌɞɑɜɌɗɨəɚɏɚ ɜɌɓɘɑɜɌ), çɛɚɗɟɘɑ-

ɝɫɢɌè (ɟɘɑəɨɤɑəɔɑ ɛɜɚɝɎɑɞɌ ɞɜɌɡɑɔ ɓɌ ɝɣɑɞ ɔɓ-

ɘɑəɑəɔɫ ɛɑɜɑɐəɑ-ɓɌɐəɑɏɚ ɜɌɓɘɑɜɌ) ɔ ɖɚɘɍɔəɔ-

ɜɚɎɌəəɟɪ (ɝɘɑɤɌəəɟɪ) [3,4]. Ȼɚ ɝɞɑɛɑəɔ ɞɫɒɑ-

ɝɞɔ Ⱦȸ ɐɑɗɔɞɝɫ əɌ ɗɑɏɖɟɪ ð 51-75%, ɟɘɑɜɑəəɟɪ 

ð76-90% ɔ ɞɫɒɑɗɟɪ ð 91-100% [5,6,7].  

ɉɖɝɛɔɜɌɞɚɜəɧɕ ɝɞɑəɚɓ ð ɠɟəɖɢɔɚəɌɗɨəɚɑ 

ɝɟɒɑəɔɑ ɞɜɌɡɑɔ ɓɌ ɝɣɑɞ ɣɜɑɓɘɑɜəɚɏɚ ɛɜɚɗɌɍɔ-

ɜɚɎɌəɔɫ Ɍɞɚəɔɣəɚɕ ɘɑɘɍɜɌəɚɓəɚɕ ɣɌɝɞɔ Ɏ ɑɑ 

ɛɜɚɝɎɑɞ ɛɜɔ Ɏɧɐɚɡɑ ɔ ɖɌɤɗɑ [2]. Ȯ ɗɔɞɑɜɌɞɟɜɑ 

ɎɝɞɜɑɣɌɪɞɝɫ ɝɔəɚəɔɘɧ ɐɌəəɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɛɜɚɢɑɝɝɌ: çɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɌɫ ɐɔɝɖɔəɑɓɔɫè, 

çɐɔɝɞɚəɔɫ ɞɜɌɡɑɔ ɔ ɍɜɚəɡɚɎè, çɩɖɝɛɔɜɌɞɚɜəɌɫ 

ɔəɎɌɏɔəɌɢɔɫ ɛɑɜɑɛɚəɣɌɞɚɕ ɣɌɝɞɔ ɞɜɌɡɑɔè, çɖɚɗ-

ɗɌɛɝ ɞɜɌɡɑɔ ɔ ɍɜɚəɡɚɎè, çɛɜɚɗɌɛɝ ɞɜɌɡɑɔè, çɩɖɝ-

ɛɔɜɌɞɚɜəɧɕ ɝɞɑəɚɓ ɞɜɌɡɑɔè, çɐɔəɌɘɔɣɑɝɖɔɕ 

ɖɚɗɗɌɛɝ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕè, çɜɑɞɜɌɖɢɔɫ ɞɜɌɡɑɔ 

ɔ ɍɜɚəɡɚɎè [2,8,9]. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɧɜɌɒɑə-

əɚɝɞɔ ɩɖɝɛɔɜɌɞɚɜəɚɏɚ ɝɟɒɑəɔɫ ɞɜɌɡɑɔ Ɏɚ Ɏɜɑɘɫ 

ɠɚɜɝɔɜɚɎɌəəɚɏɚ ɐɧɡɌəɔɫ ɔ ɖɌɤɗɫ Ɏɧɐɑɗɫɪɞ 

ɐɎɑ ɝɞɑɛɑəɔ: 1-ɫ ð ɝɟɒɑəɔɑ ɛɜɚɝɎɑɞɌ əɌ 2/3 ɔ 

ɍɚɗɑɑ ɍɑɓ ɝɘɧɖɌəɔɫ ɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɧɡ ɝɞɑ-

əɚɖ, 2-ɫ ð ɛɚɗəɧɕ ɩɖɝɛɔɜɌɞɚɜəɧɕ ɖɚɗɗɌɛɝ ɞɜɌ-

ɡɑɔ ɔ ɍɜɚəɡɚɎ [9]. 

ȽɞɌɞɔɣɑɝɖɔɑ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

əɑ ɛɚɓɎɚɗɫɪɞ ɖɚəɝɞɌɞɔɜɚɎɌɞɨ ɝɔəɐɜɚɘ əɌɜɟɤɑ-

əɔɫ ɖɌɜɖɌɝəɚɝɞɔ ɞɜɌɡɑɔ. ȾɜɌɐɔɢɔɚəəɧɘɔ ɝɛɚ-

ɝɚɍɌɘɔ ɐɔɌɏəɚɝɞɔɖɔ ɐɌəəɚɏɚ ɝɔəɐɜɚɘɌ ɫɎɗɫɪɞ-

ɝɫ ɀȭȽ, ɀȮȰ ɔ ɜɑəɞɏɑəɚɝɖɚɛɔɫ. ȹɚɎɧɘɔ ɘɑɞɚ-

ɐɌɘɔ ɐɔɌɏəɚɝɞɔɖɔ ɩɞɚɏɚ ɝɚɝɞɚɫəɔɫ ɫɎɗɫɪɞɝɫ 

ɐɔəɌɘɔɣɑɝɖɌɫ ȸȽȶȾ (ɐȸȽȶȾ) ɔ ɐɔəɌɘɔɣɑɝɖɌɫ 

ȸȼȾ (ɐȸȼȾ) ɝ ɛɜɚɎɑɐɑəɔɑɘ ɠɟəɖɢɔɚəɌɗɨəɚɕ 

ɛɜɚɍɧ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȽɜɌɎəɔɞɨ ɝɚɎɜɑɘɑəəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚ-

ɝɞɔɖɔ Ⱦȸ, ɎɧɫɎɔɞɨ ɔɡ Ɏɚɓɘɚɒəɚɝɞɔ, ɐɚɝɞɚɔə-

ɝɞɎɌ, Ɍ ɞɌɖɒɑ əɑɐɚɝɞɌɞɖɔ ɔ ɚɛɜɑɐɑɗɔɞɨ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɕ Ɍɗɏɚɜɔɞɘ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑə-

ɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɝɔəɐɜɚɘ əɌɜɟɤɑəɔɫ ɖɌɜ-

ɖɌɝəɚɝɞɔ ɞɜɌɡɑɔ. 

Ȼ 

ȾɌɍɗɔɢɌ ʈ1.    ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɜɟɍɢɚɎɧɘ ɝɞɑəɚɓɚɘ ɞɜɌɡɑɔ (ȼȽȾ) ɛɚ 

ɩɞɔɚɗɚɏɔɔ. 

ʕʪʠʦʣʦʛʠʷ ʈʉʊ 
ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥ-

ʪʦʚ
(N) 
% 

ʇʦʩʪʪʨʘʭʝʦʩʪʦʤʠʯʝʩʢʠʡ 36 80 

ʇʦʩʪʠʥʪʫʙʘʮʠʦʥʥʳʡ 7 16 

ʇʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ 1 2 

ʀʜʠʦʧʘʪʠʯʝʩʢʠʡ 1 2 

ʀʪʦʛʦ 45 100% 

 

   
 



   RUSSIAN ELECTRONIC  JOURNAL OF RADIOLOGY  

  | www.rejr.ru | REJR. 2015; 5 (3):30-36  ʉʪʨʘʥʠʮʘ  32 
 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ƚ ɌɎɏɟɝɞɌ 2013 ɏɚɐɌ ɛɚ ɘɌɜɞ 2015 ɏɚɐɌ ɚɍ-

ɝɗɑɐɚɎɌəɚ 45 ɛɌɢɔɑəɞɚɎ ɝ ȼȽȾ. ɉɞɔɚɗɚɏɔɑɕ ȼȽȾ 

ɣɌɥɑ Ɏɝɑɏɚ ɍɧɗɌ ɫɞɜɚɏɑəəɌɫ ɛɜɔɣɔəɌ (ȾɌɍɗ. 

ʈ1). ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɎɌɜɨɔɜɚɎɌɗ ɚɞ 18 ɐɚ 71 

ɏɚɐɌ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 34 Ñ 

6 (ȾɌɍɗ. ʈ2). ȭɧɗɔ ɛɜɚɎɑɐɑəɧ ɔɝɝɗɑɐɚɎɌəɔɫ: 30 

ɐȸȽȶȾ ɔɝɝɗɑɐɚɎɌəɔɕ, 15 ɐȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɕ, 

ɎɖɗɪɣɌɫ 5 ɔɝɝɗɑɐɚɎɌəɔɕ ɝ Ɏ/Ɏ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɑɘ.  

ɐȸȽȶȾ ɛɜɚɎɚɐɔɗɔ əɌ ɌɛɛɌɜɌɞɑ Toshiba 

Aquilion 320 ɝ ɞɑɡəɔɣɑɝɖɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ: 

əɌɛɜɫɒɑəɔɑ kv 100, ɝɔɗɌ ɞɚɖɌ mA 300, ɛɚɗɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ D-Fol 200, Ɏɜɑɘɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ 4-7 ɝɑɖɟəɐ. 

ɐȸȼȾ ɛɜɚɎɚɐɔɗɔ əɌ ɞɚɘɚɏɜɌɠɌɡ ɠɔɜɘɧ 

SIEMENS ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 3 

Ⱦɗ ɔ 1,5 Ⱦɗ. ȽɖɌəɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɔ Ɏ Ɍɖɝɔ-

Ɍɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɚɐɔɠɔɢɔ-

ɜɚɎɌəəɧɡ ɖɚɜɚɞɖɔɡ ɍɧɝɞɜɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɑɕ Ⱦ2- Ȯȴ Trufi (ɗɔɍɚ HASTE), ɝ ɞɚɗɥɔəɚɕ ɝɜɑ-

ɓɌ 2 ɘɘ, ɖɚɗɔɣɑɝɞɎɚ ɝɜɑɓɚɎ 5, ɛɑɜɔɚɐ ɛɚɎɞɚɜɑ-

əɔɫ TR 3.55 (91), Ɏɜɑɘɫ ɔəɎɑɜɝɔɔ TI 1.54 (1400), 

ɛɚɗɑ ɔɝɝɗɑɐɚɎɌəɔɫ FOV 25; ɝɜɑɓɧ ɛɜɚɎɚɐɔɗɔɝɨ 

ɚɞɐɑɗɨəɚ ɐɗɫ ɖɌɒɐɚɕ ɠɌɓɧ ɠɚɜɝɔɜɚɎɌəəɚɏɚ 

ɐɧɡɌəɔɫ, əɌ ɞɜɑɡ ɟɜɚɎəɫɡ: ɟɜɚɎɑəɨ ɜɟɍɢɚɎɚɏɚ 

ɝɞɑəɚɓɌ ɞɜɌɡɑɔ, Ɏɧɤɑ ɔ əɔɒɑ ɝɟɒɑəəɚɏɚ ɟɣɌɝɞ-

ɖɌ ɞɜɌɡɑɔ əɌ ɜɌɝɝɞɚɫəɔɔ ɜɌɎəɚɘɟ ɜɌɓɘɑɜɟ ɞɑɗɌ 

ɛɚɓɎɚəɖɌ. 

Ȼɚɝɗɑ ɛɚɗɟɣɑəɔɫ ɐȸȽȶȾ ɔ ɐȸȼȾ ɔɓɚɍɜɌ-

ɒɑəɔɕ ɛɜɚɔɓɎɚɐɔɗɔ ɖɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ 

ɝɞɑɛɑəɔ ɝɛɌɐɑəɔɫ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ ɛɜɚɝɎɑ-

ɞɌ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ Ɏ ɘɘİ ɛɚ ɠɚɜɘɟɗɑ: 

Ȼɜɚɢɑəɞ ɝɛɌɐɑəɔɫ ɛɜɚɝɎɑɞɌ ɞɜɌɡɑɔ =  ((A-

B)/Ȭ) ɡ 100%, 

  ɏɐɑ  A - ɛɗɚɥɌɐɨ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ 

ɞɜɌɡɑɔ əɌ Ɏɐɚɡɑ (Ɏ ɘɘ2), 

B - ɛɗɚɥɌɐɨ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ ɞɜɌɡɑɔ 

əɌ Ɏɧɐɚɡɑ (Ɏ ɘɘ2). 

ȱɝɗɔ ɛɚɗɟɣɑəəɚɑ ɓəɌɣɑəɔɑ ɝɚɝɞɌɎɗɫɗɚ ɍɚ-

ɗɑɑ 50%, ɐɔɌɏəɚɝɞɔɜɚɎɌɗɔ ɝɔəɐɜɚɘ əɌɜɟɤɑəɔɫ 

ɖɌɜɖɌɝəɚɕ ɠɟəɖɢɔɔ ɞɜɌɡɑɔ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɠɚɜɘɧ ɞɜɌɡɑɔ Ɏɚ Ɏɜɑɘɫ ɎɧɐɚɡɌ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɌɗɔ ɘɑɒɐɟ ɝɚɍɚɕ Ⱦȸ (ɟɘɑəɨɤɑəɔɑ ɛɜɚɝɎɑɞɌ 

ɞɜɌɡɑɔ ɓɌ ɝɣɑɞ ɝɛɌɐɑəɔɫ ɛɑɜɑɐəɑ-ɍɚɖɚɎɧɡ ɝɞɑ-

əɚɖ ɞɜɌɡɑɔ) ɔ ɩɖɝɛɔɜɌɞɚɜəɧɕ ɝɞɑəɚɓ (ɟɘɑəɨɤɑ-

əɔɑ ɛɜɚɝɎɑɞɌ ɞɜɌɡɑɔ ɓɌ ɝɣɑɞ ɛɜɚɗɌɍɔɜɚɎɌəɔɫ 

ɘɑɘɍɜɌəɚɓəɚɕ ɣɌɝɞɔ ɞɜɌɡɑɔ Ɏ Ɏɔɐɑ çɛɚɐɖɚɎɚɚɍ-

ɜɌɓəɚɕè ɠɚɜɘɧ). Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɌɜɔɌəɞɌ 

ɐɑɠɚɜɘɌɢɔɔ ɛɜɚɝɎɑɞɌ ɞɜɌɡɑɔ, Ⱦȸ ɜɌɓɐɑɗɫɗɔ əɌ 

çɝɌɍɗɑɎɔɐəɟɪè ɠɚɜɘɟ, ɠɚɜɘɟ çɛɚɗɟɘɑɝɫɢɌè ɔɗɔ 

ɖɚɘɍɔəɔɜɚɎɌəəɟɪ ɠɚɜɘɟ (ȾɌɍɗ. ʈ3). Ȼɚ ɝɞɑɛɑ-

əɔ ɞɫɒɑɝɞɔ Ⱦȸ ɛɚɐɜɌɓɐɑɗɫɗɔ əɌ ɗɑɏɖɟɪ ɝɞɑɛɑəɨ 

(51-75%), ɟɘɑɜɑəəɟɪ (76-90%), ɞɫɒɑɗɟɪ (91-

100%).   

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏ ɚɍɫɓɌɞɑɗɨəɚɘ ɛɚɜɫɐɖɑ 

ɛɜɚɎɚɐɔɗɔ ɀȭȽ ɖɌɖ çɓɚɗɚɞɚɕ ɝɞɌəɐɌɜɞè ɐɔɌɏəɚ-

ɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɞɜɌɡɑɔ.  Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ 

ɛɜɚɎɚɐɔɗɔ ɔɝɝɗɑɐɚɎɌəɔɑ ɀȮȰ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȿ 16 ɛɌɢɔɑəɞɚɎ (36% ɝɗɟɣɌɑɎ) ɔɓ 45 ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɐɔəɌɘɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗɌ 

ɎɧɫɎɗɑəɌ Ⱦȸ. ȿ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ (2,5%) ɚɍəɌ-

ɜɟɒɑə ɩɖɝɛɔɜɌɞɚɜəɧɕ ɝɞɑəɚɓ. ȿ ɚɝɞɌɗɨəɧɡ 28 

ɍɚɗɨəɧɡ ɝɛɌɐɑəɔɑ ɝɞɑəɖɔ ɞɜɌɡɑɔ ɝɚɝɞɌɎɔɗɚ ɘɑ-

əɑɑ 45%. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɐɞɎɑɜ-

ɒɐɑəɧ ɛɜɔ ɀȭȽ.  

Ƚɜɑɐəɫɫ ɎɑɗɔɣɔəɌ ɝɛɌɐɑəɔɫ ɛɜɚɝɎɑɞɌ 

ɞɜɌɡɑɔ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɛɜɔ Ⱦȸ ɝɚɝɞɌɎɔɗɌ 

62%. ȰɔɌɛɌɓɚə ɖɚɗɑɍɌəɔɕ ɜɑɓɟɗɨɞɌɞɚɎ ɎɌɜɨɔɜɚ-

ɎɌɗ Ɏ ɔəɞɑɜɎɌɗɑ 54-89%. ɀɚɜɘɟ ɞɜɌɡɑɔ Ɏ Ɏɔɐɑ 

çɛɚɗɟɘɑɝɫɢɌè ɎɧɫɎɔɗɔ ɟ 5 ɛɌɢɔɑəɞɚɎ, çɝɌɍɗɑ-

Ɏɔɐəɟɪè ɠɚɜɘɟ - ɟ 4, ɖɚɘɍɔəɔɜɚɎɌəəɟɪ ɠɚɜɘɟ 

- ɟ 7. ȷɑɏɖɟɪ ɝɞɑɛɑəɨ Ⱦȸ ɐɔɌɏəɚɝɞɔɜɚɎɌɗɔ ɟ 10 

ɛɌɢɔɑəɞɚɎ, ɟɘɑɜɑəəɟɪ ɝɞɑɛɑəɨ - ɟ 6, ɞɫɒɑɗɚɕ 

ɝɞɑɛɑəɔ əɑ ɍɧɗɚ.  

ȿ 9 ɛɌɢɔɑəɞɚɎ Ⱦȸ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɞɚɗɨɖɚ 

əɌ ɟɜɚɎəɑ ȼȽȾ, ɟ 4 ɛɌɢɔɑəɞɚɎ ɚəɌ ɗɚɖɌɗɔɓɚɎɌ-

ɗɌɝɨ Ɏɧɤɑ ɔ əɔɒɑ ɝɞɑəɚɓɌ, ɟ 2 ð ɖɜɌəɔɌɗɨəɑɑ 

ɝɞɑəɚɓɌ, ɟ 1 ð ɖɌɟɐɌɗɨəɑɑ ȼȽȾ.  

ȻɌɞɚɗɚɏɔɣɑɝɖɌɫ ɛɚɐɎɔɒəɚɝɞɨ ɘɑɘɍɜɌəɚɓ-

əɚɕ  ɣɌɝɞɔ  ɞɜɌɡɑɔ ɟ ɛɌɢɔɑəɞɌ ɝ ɩɖɝɛɔɜɌɞɚɜəɧɘ  

ȾɌɍɗɔɢɌ ʈ2.    ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ȼȽȾ ɛɚ ɎɚɓɜɌɝɞɟ ɔ ɛɚɗɟ. 

 

ɺʦʟʨʘʩʪ  

ɺʩʝʛʦ ʜʦ 20 21-30 31-40 41-50 51-60 61-70 71 ʠ ʩʪ.  

ʂʦʣʠʯʝ-

ʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ 

(N) 

1 11 13 9 7 3 1 45 

% 2 24 
0 20 15,5 6,5 2 100 

ʄ  8 9 7 4 2 1 31 

ɾ 
 3 4 2 3 1  14 
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ȾɌɍɗɔɢɌ ʈ3.    Ȯɔɐɧ ɠɚɜɘɧ ɛɜɚɝɎɑɞɌ ɞɜɌɡɑɔ ɛɜɔ ɠɚɜɝɔɜɚɎɌəəɚɘ Ɏɧɐɚɡɑ. 

ʉʭʝʤʘ ʜʄʉʂʊ ʜʄʈʊ ɿʘʢʣʶʯʝʥʠʝ 

   

          ʅʦʨʤʘ 

   

ʊʨʘʭʝʦʤʘʣʷʮʠʷ: 

ʧʨʦʩʚʝʪ ʪʨʘʭʝʠ  

ʚ ʚʠʜʝ çʧʦʣʫʤʝʩʷʮʘè  

   

ʊʨʘʭʝʦʤʘʣʷʮʠʷ: 

ʧʨʦʩʚʝʪ ʪʨʘʭʝʠ  

ʚ ʚʠʜʝ  

çʩʘʙʣʝʚʠʜʥʦʡè  

ʬʦʨʤ  r

   

ʊʨʘʭʝʦʤʘʣʷʮʠʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ  

ʬʦʨʤʘ 

   

ʕʢʩʧʠʨʘʪʦʨʥʳʡ  

ʩʪʝʥʦʟ 
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ɝɞɑəɚɓɚɘ ɚɛɜɑɐɑɗɫɗɌɝɨ Ɏ ɏɜɟɐəɚɘ ɚɞɐɑɗɑ ɞɜɌɡɑɔ.  

Ȼɜɚɢɑəɞ ɝɛɌɐɑəɔɫ ɛɜɚɝɎɑɞɌ ɞɜɌɡɑɔ ɝɚɝɞɌɎɔɗ 

65%.  

ȾɚɗɥɔəɌ ɝɞɑəɖɔ ɞɜɌɡɑɔ əɌ ɟɜɚɎəɑ ɜɟɍɢɚ-

Ɏɚɏɚ ɝɞɑəɚɓɌ ɞɜɌɡɑɔ Ɏ ɡɜɫɥɑɎɚɕ ɑɑ ɣɌɝɞɔ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɍɑɓ Ⱦȸ ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 1,5 ɐɚ 7 ɘɘ. ȿ 

ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɡɑɚɘɌɗɫɢɔɑɕ ɚəɌ ɝɚɝɞɌɎɔɗɌ 1,5-

5 ɘɘ.  ȿ 7 ɛɌɢɔɑəɞɚɎ ɝ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ Ⱦȸ 

ɞɚɗɥɔəɌ ɝɞɑəɖɔ ɞɜɌɡɑɔ Ɏ ɡɜɫɥɑɎɚɕ ɑɑ ɣɌɝɞɔ 

Ɏəɑ ɓɚəɧ ȼȽȾ ɝɚɝɞɌɎɔɗɌ ɘɑəɑɑ 3 ɘɘ (ɚɞ 1,5 ɘɘ 

ɐɚ 2,5 ɘɘ). ȿ ɍɚɗɨəɚɏɚ ɝ ɩɖɝɛɔɜɌɞɚɜəɧɘ ɝɞɑəɚ-

ɓɚɘ ɞɚɗɥɔəɌ ɝɞɑəɖɔ ɞɜɌɡɑɔ Ɏəɑ ɗɚɖɌɗɔɓɌɢɔɔ 

ȼȽȾ, ɞɌɖ ɒɑ, ɖɌɖ ɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɏɜɌəɔɣɑəəɚɕ 

Ⱦȸ, ɍɧɗɌ əɚɜɘɌɗɨəɚɕ ɔ ɝɚɝɞɌɎɔɗɌ Ɏ ɡɜɫɥɑɎɚɕ 

ɑɑ ɣɌɝɞɔ 3-4 ɘɘ, Ɏ ɘɑɘɍɜɌəɚɓəɚɕ ð 2-3 ɘɘ.  

ȽɞɜɟɖɞɟɜɌ ɝɞɑəɖɔ ɞɜɌɡɑɔ əɌ ɔɓɘɑəɑəəɚɘ 

ɟɣɌɝɞɖɑ (ɓɚəɌ ȼȽȾ ɔ Ⱦȸ) ɍɧɗɌ əɑɝɖɚɗɨɖɚ əɑɚɐ-

əɚɜɚɐəɚɕ ɓɌ ɝɣɑɞ ɟɣɌɝɞɖɚɎ ɏɔɛɚɔəɞɑəɝɔɎəɚɏɚ 

ɝɔɏəɌɗɌ əɌ Ⱦ2-Ȯȴ. Ȼɚɝɗɑ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ əɌ ɟɜɚɎəɑ ȼȽȾ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (n=5), 

əɑɓɌɎɔɝɔɘɚ ɚɞ əɌɗɔɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ Ⱦȸ, ɚɞ-

ɘɑɣɌɗɚɝɨ əɑɜɌɎəɚɘɑɜəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞɌ 

ɝɞɑəɖɚɕ ɞɜɌɡɑɔ ɓɌ ɝɣɑɞ ɟɣɌɝɞɖɚɎ ɏɔɛɚɔəɞɑəɝɔɎ-

əɚɏɚ ɝɔɏəɌɗɌ (ɟɣɌɝɞɖɔ ɠɔɍɜɚɓɌ). ȹɌɖɚɛɗɑəɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɝɞɑəɖɌɘɔ ɞɜɌɡɑɔ əɌ əɑ-

ɔɓɘɑəɑəəɧɡ ɟɣɌɝɞɖɌɡ ɛɜɚɔɝɡɚɐɔɗɚ ɞɚɗɨɖɚ Ɏ 

əɌɣɌɗɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȸȼ-ɝɔɏəɌɗ ɚɞ ɞɖɌəɔ 

ɝɞɑəɖɔ ɞɜɌɡɑɔ əɌ əɑɔɓɘɑəɑəəɧɡ ɟɣɌɝɞɖɌɡ ɍɧɗ 

ɚɐəɚɜɚɐəɧɘ.  

Ȼɚ ɐɌəəɧɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɀȮȰ ɟ Ɏɝɑɡ ɛɌ-

ɢɔɑəɞɚɎ ɎɧɫɎɗɫɗɔ ɜɑɝɞɜɔɖɞɔɎəɧɑ əɌɜɟɤɑəɔɫ.  

Ȼɚ ɘɑɜɑ ɟɎɑɗɔɣɑəɔɫ ɝɞɑɛɑəɔ ȼȽȾ ɟɡɟɐɤɌɗɌɝɨ 

ɛɜɚɡɚɐɔɘɚɝɞɨ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ, ɝəɔɒɌɗɝɫ 

ɛɚɖɌɓɌɞɑɗɨ Ȳȱȷ. 

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. 

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɑɞɝɫ ɛɚɐɘɑəɌ 

ɛɚəɫɞɔɕ Ⱦȸ ɔ ɩɖɝɛɔɜɌɞɚɜəɚɏɚ ɝɞɑəɚɓɌ. ȬəɌɞɚ-

ɘɔɣɑɝɖɌɫ ɚɍɗɌɝɞɨ ɩɞɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɜɌɓəɌɫ ɔ, 

ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɛɜɔ əɑɞɚɣəɚɕ ɔɗɔ əɑɎɑɜəɚɕ ɛɚ-

ɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ ɘɚɒɑɞ ɍɧɞɨ əɌɓəɌɣɑəɚ əɑ-

ɛɜɌɎɔɗɨəɚɑ ɗɑɣɑəɔɑ. ȹɑɚɍɡɚɐɔɘɚ ɓəɌɞɨ Ɏɝɑ Ɏɚɓ-

ɘɚɒəɧɑ Ɏɔɐɧ Ⱦȸ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɎɧɍɚɜɌ ɌɐɑɖɎɌɞəɚɕ 

ɞɑɜɌɛɔɔ.   

Ƚɔəɐɜɚɘ əɌɜɟɤɑəɔɫ ɖɌɜɖɌɝəɚɝɞɔ ɞɜɌɡɑɔ 

ɛɗɚɡɚ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɖɗɔəɔɣɑɝɖɔ, ɞɌɖ ɖɌɖ 

ɛɜɚɫɎɗɑəɔɫ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ əɑɝɛɑɢɔɠɔɣəɧɑ 

ɔ ɘɚɏɟɞ ɐɚɗɏɚ əɑ ɜɌɝɛɚɓəɌɎɌɞɨɝɫ ɔɗɔ ɍɧɞɨ əɑ-

ɛɜɌɎɔɗɨəɚ ɔɝɞɚɗɖɚɎɌəəɧɘɔ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɑ 

ɒɌɗɚɍɧ ɛɌɢɔɑəɞɌ, ɎɖɗɪɣɌɪɥɔɑ Ɏ ɝɑɍɫ ɖɌɤɑɗɨ, 

ɓɌɞɜɟɐəɑəəɚɑ ɐɧɡɌəɔɑ, ɚɐɧɤɖɟ, ɓɌɞɜɟɐəɑəɔɑ 

ɚɞɡɚɒɐɑəɔɫ ɘɚɖɜɚɞɧ, ɘɚɏɟɞ ɍɧɞɨ ɜɌɝɢɑəɑəɧ 

ɖɌɖ ɝɔɘɛɞɚɘɧ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɑ ȼȽȾ, ɁȺȭȷ, 

ɍɜɚəɡɔɌɗɨəɟɪ Ɍɝɞɘɟ [1]. 

ȺɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑ-

ɎɌəɔɕ ɞɜɌɡɑɔ ɚɝɞɌɑɞɝɫ ɀȭȽ. Ȼɜɔ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɛɜɚɢɑɐɟɜɟ ɘɚɒəɚ ɛɑɜɑɎɑ-

ɝɞɔ Ɏ ɗɑɣɑɍəɟɪ. ȸɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɌɞɨ Ⱦȸ ɚɞ ɩɖɝɛɔɜɌɞɚɜəɚɏɚ ɝɞɑəɚɓɌ.  Ȯɚɓ-

ɘɚɒəɌ ɎɔɓɟɌɗɨəɌɫ ɚɢɑəɖɌ ɝɗɔɓɔɝɞɚɏɚ ɝɗɚɫ ɝɞɑə-

ɖɔ ɞɜɌɡɑɔ. ȺɐəɌɖɚ, ɘɑɞɚɐ ɔəɎɌɓɔɎəɧɕ ɔ əɑ ɠɔ-

ɓɔɚɗɚɏɔɣəɧɕ, ɞɌɖ ɖɌɖ ɎɎɑɐɬəəɧɕ Ɏ ɛɜɚɝɎɑɞ 

ɞɜɌɡɑɔ ɠɔɍɜɚɍɜɚəɡɚɝɖɚɛ əɑ ɛɚɓɎɚɗɫɑɞ ɌɐɑɖɎɌɞ-

əɚ ɠɟəɖɢɔɚəɔɜɚɎɌɞɨ ɏɚɜɞɌəɔ, ɛɚɗəɚɝɞɨɪ ɝɛɌ-

ɐɌɞɨɝɫ ɝɞɑəɖɌɘ ɞɜɌɡɑɔ Ɏɚ Ɏɜɑɘɫ ɠɚɜɝɔɜɚɎɌəəɚ-

ɏɚ ɐɧɡɌəɔɫ ɔɗɔ ɖɌɤɗɫ, ɣɞɚ ɘɚɒɑɞ ɝɛɜɚɎɚɢɔɜɚ-

ɎɌɞɨ əɑɐɚɚɢɑəɖɟ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ. Ȼɜɔ ɎɧɜɌɒɑəəɚɘ ȼȽȾ 

əɑ ɎɝɑɏɐɌ ɟɐɌɑɞɝɫ ɛɜɚɕɞɔ ɩəɐɚɝɖɚɛɚɘ əɔɒɑ 

ɝɟɒɑəəɚɏɚ ɟɣɌɝɞɖɌ, Ɍ ɓəɌɣɔɞ, ɚɞɝɟɞɝɞɎɟɑɞ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɚɢɑəɖɔ əɔɒɑɗɑɒɌɥɔɡ ɚɞɐɑɗɚɎ. ȸɑɞɚɐ 

ɝɟɍɦɑɖɞɔɎəɧɕ, ɞ.ɖ.  əɑɎɚɓɘɚɒəɚ ɛɜɚɎɑɝɞɔ ɖɚɗɔ-

ɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɛɜɚɢɑəɞɌ ɝɛɌɐɑəɔɫ ɞɜɌɡɑɔ. 

ȶɜɚɘɑ ɩɞɚɏɚ, ɘɑɞɚɐ ɔəɎɌɓɔɎɑə ɔ ɝɟɥɑɝɞɎɟɑɞ ɜɫɐ 

ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɐɗɫ ɑɏɚ ɛɜɚɎɑɐɑəɔɫ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɀȮȰ, ɛɚɓɎɚɗɫɪɥɑɑ ɖɚəɝɞɌ-

ɞɔɜɚɎɌɞɨ əɌɗɔɣɔɑ əɌɜɟɤɑəɔɫ ɛɜɚɡɚɐɔɘɚɝɞɔ 

ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ, ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ əɑɐɚ-

ɚɢɑəɖɑ, ɔɘɑɪɥɑɕɝɫ Ⱦȸ ɔɗɔ ɖ ɚɤɔɍɚɣəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ. Ƚɡɚɒɔɑ ɝɛɔ-

ɜɚɘɑɞɜɔɣɑɝɖɔɑ ɐɌəəɧɑ əɌɍɗɪɐɌɪɞɝɫ ɛɜɔ ɡɜɚ-

əɔɣɑɝɖɚɕ ɚɍɝɞɜɟɖɞɔɎəɚɕ ɍɚɗɑɓəɔ ɗɑɏɖɔɡ ɔ 

ɍɜɚəɡɔɌɗɨəɚɕ Ɍɝɞɘɑ [10]. 

ȸɑɞɚɐ ɐȸȽȶȾ ɔəɠɚɜɘɌɞɔɎɑə, ɛɚɓɎɚɗɫɑɞ 

ɛɚɗɟɣɔɞɨ ɔəɠɚɜɘɌɢɔɪ ɚ Ⱦȸ, ɩɖɝɛɔɜɌɞɚɜəɚɘ 

ɝɞɑəɚɓɑ ɞɜɌɡɑɔ. Ȯɚɓɘɚɒəɚ ɚɢɑəɔɞɨ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɛɚɐɎɔɒəɚɝɞɔ ɝɞɑəɖɔ 

ɞɜɌɡɑɔ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɟɣɌɝɞɖɔ ɚɍɧɓɎɑɝɞɎɗɑ-

əɔɫ. ȺɐəɌɖɚ, ɘɑɞɚɐ əɑɝɑɞ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ, ɛɚ-

ɩɞɚɘɟ ɣɌɝɞɚɑ ɛɚɎɞɚɜɑəɔɑ ɐɌəəɚɏɚ ɘɑɞɚɐɌ əɑ 

ɎɝɑɏɐɌ ɚɛɜɌɎɐɌəɚ. Ȼɜɔ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɫɡ 

Ɏ ɛɌɜɌɞɜɌɡɑɌɗɨəɚɕ ɓɚəɑ əɑɎɚɓɘɚɒəɚ ɚɢɑəɔɞɨ 

ɔɝɞɔəəɟɪ ɞɚɗɥɔəɟ ɝɞɑəɖɔ ɞɜɌɡɑɔ. 

ȻɜɑɔɘɟɥɑɝɞɎɌ ɘɑɞɚɐɔɖɔ ɐȸȽȶȾ: 

Å ɫɎɗɫɑɞɝɫ əɑɔəɎɌɓɔɎəɚɕ ɔ ɠɔɓɔɚɗɚɏɔɣ-

əɚɕ; 

Å ɛɚɗɟɣɑəɔɑ ɛɚɗəɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ ɠɟəɖ-

ɢɔɚəɌɗɨəɚɘ ɝɚɝɞɚɫəɔɔ ɝɞɑəɖɔ ɞɜɌɡɑɔ;  

Å Ɏɚɓɘɚɒəɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɞɜɌɡɑɚɘɌɗɫɢɔɔ ɔ ɩɖɝɛɔɜɌɞɚɜəɚɏɚ ɝɞɑ-

əɚɓɌ; 

Å ɖɚɜɚɞɖɚɑ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ (əɑɝɖɚɗɨɖɚ 

ɝɑɖɟəɐ), ɍɑɓɚɛɌɝəɚɝɞɨ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɜɔɐɚ-

ɜɚɘ; 

Å Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɫɎɗɑəɔɫ ɖɌɗɨɢɔəɌɞɚɎ  Ɏ 

ɝɞɑəɖɑ ɞɜɌɡɑɔ. 

 ȹɑɐɚɝɞɌɞɖɔ ɘɑɞɚɐɔɖɔ ɐȸȽȶȾ: 

Å ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ; 

Å əɑɎɚɓɘɚɒəɚɝɞɨ ɚɢɑəɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɔəɞɜɌɘɟɜɌɗɨəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɝɞɑə-

ɖɔ ɞɜɌɡɑɔ;  

Å əɑ ɎɝɑɏɐɌ ɔɘɑɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɖɔ 

ɞɚɗɥɔəɧ ɝɞɑəɖɔ ɞɜɌɡɑɔ. 

ȹɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɌ ɛɜɔɘɑɜɑ əɌɤɑɕ ɜɌɍɚɞɧ 

ɝɗɑɐɟɑɞ ɝɣɔɞɌɞɨ ȸȼȾ ɝ ɛɜɚɎɑɐɑəɔɑɘ ɐɔəɌɘɔɣɑ-

ɝɖɚɕ ɘɑɞɚɐɔɖɔ ɔ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ. Ƚ ɛɚɘɚɥɨɪ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɘɚɒəɚ Ɏɧ-

ɫɎɔɞɨ ɖɚɝɎɑəəɧɑ ɔ ɛɜɫɘɧɑ ɛɜɔɓəɌɖɔ Ⱦȸ, ɚɢɑ-

əɔɞɨ  ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ  ɔɓɘɑəɑəɔɫ  ɔəɞɜɌɘɟɜɌɗɨ- 
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əɚɏɚ ɖɚɘɛɚəɑəɞɌ ɝɞɑəɖɔ ɞɜɌɡɑɔ: ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɑ ɔɓɘɑəɑəɔɫ ɝɗɔɓɔɝɞɚɏɚ ɔ ɛɚɐɝɗɔɓɔɝɞɚɏɚ ɝɗɚ-

ɑɎ ɞɜɌɡɑɔ, ɎɔɓɟɌɗɔɓɌɢɔɫ ɟɣɌɝɞɖɚɎ ɠɔɍɜɚɓɌ ɔ 

ɜɟɍɢɚɎɚɕ ɞɖɌəɔ, ɜɌɓɜɟɤɑəɔɑ ɡɜɫɥɑɎɧɡ ɛɚɗɟɖɚ-

ɗɑɢ ɞɜɌɡɑɔ, ɗɚɖɌɗɨəɚɑ ɔɝɞɚəɣɑəɔɑ ɔɗɔ əɌɐɜɧɎ 

ɝɗɔɓɔɝɞɚɏɚ ɝɗɚɫ ɝɞɑəɖɔ ɞɜɌɡɑɔ. 

ȻɜɑɔɘɟɥɑɝɞɎɌ ɘɑɞɚɐɔɖɔ ɐȸȼȾ:  

Å ɫɎɗɫɑɞɝɫ əɑɔəɎɌɓɔɎəɚɕ ɔ ɠɔɓɔɚɗɚɏɔɣ-

əɚɕ;  

Å ɛɚɗɟɣɑəɔɑ ɛɚɗəɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ ɠɟəɖ-

ɢɔɚəɌɗɨəɚɘ ɝɚɝɞɚɫəɔɔ ɝɞɑəɖɔ ɞɜɌɡɑɔ;  

Å Ɏɚɓɘɚɒəɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɞɜɌɡɑɚɘɌɗɫɢɔɔ ɔ ɩɖɝɛɔɜɌɞɚɜəɚɏɚ ɝɞɑ-

əɚɓɌ; 

Å Ɏɚɓɘɚɒəɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ ɔɝɞɔəəɚɕ 

ɞɚɗɥɔəɧ ɝɞɑəɖɔ ɞɜɌɡɑɔ; 

Å Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ ɔəɞɜɌɘɟɜɌɗɨəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɝɞɑəɖɔ 

ɞɜɌɡɑɔ;  

Å əɑ ɔɘɑɑɞ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ.  

 ȹɑɐɚɝɞɌɞɖɔ ɘɑɞɚɐɔɖɔ ɐȸȽȶȾ:  

Å  ɚɍɥɔɑ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ ɐɗɫ ȸȼȾ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ; 

Å ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ (20-30 

ɘɔəɟɞ), ɓɌɞɜɟɐəɔɞɑɗɨəɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɟɝɞɌəɚɎ-

ɗɑəəɚɕ ɞɜɌɡɑɚɝɞɚɘɚɕ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚ əɌɤɔɘ ɐɌəəɧɘ ɐȸȽȶȾ 

ɔ ɐȸȼȾ ɫɎɗɫɪɞɝɫ ɘɌɖɝɔɘɌɗɨəɚ ɔəɠɚɜɘɌɞɔɎ-

əɧɘɔ, əɑɔəɎɌɓɔɎəɧɘɔ ɔ ɠɔɓɔɚɗɚɏɔɣəɧɘɔ ɘɑ-

ɞɚɐɔɖɌɘɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɔəɐɜɚɘɌ əɌɜɟɤɑəɔɫ 

ɖɌɜɖɌɝəɚɝɞɔ ɞɜɌɡɑɔ (ȾɌɍɗ. ʈ4).  

ȮɧɎɚɐɧ. 

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ Ⱦȸ ɫɎ-

ɗɫɑɞɝɫ ɣɌɝɞɚɕ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɑɕ ɛɜɔ 

ȼȽȾ, ɣɞɚ ɐɚɗɒəɚ ɟɣɔɞɧɎɌɞɨɝɫ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ 

ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ. ȹɑɐɚɚɢɑəɖɌ ɔɗɔ 

ɛɚɓɐəɑɑ ɎɧɫɎɗɑəɔɑ ɐɌəəɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɛɌ-

ɞɚɗɚɏɔɔ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɛɚɎɞɚɜəɧɘ ɚɛɑɜɌɢɔ-

ɫɘ ɔ ɚɝɗɚɒəɑəɔɫɘ. 

Ȯ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ Ɍɗɏɚɜɔɞɘɑ ɛɌɢɔɑəɞɚɎ ɝ 

ȾɌɍɗɔɢɌ ʈ4.    ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɞɜɌɡɑɚɘɌɗɫɢɔɔ. 

 ʕʥʜʦʩʢʦ-

ʧʠʯʝʩʢʠʡ ʤʝ-

ʪʦʜ 

ʌɺɼ ʄʉʂʊ 

 

 

 

       ʜʄʉʂʊ 

ʄʈʊ 

 

 

 

         ʜʄʈʊ 

ʅʝʠʥʚʘʟʠʚʥʦʩʪʴ ʠ ʬʠʟʠʦʣʦ-

ʛʠʯʥʦʩʪʴ 

+ 

 

- 

 

- 

 

- 

 

ʃʫʯʝʚʘʷ ʥʘʛʨʫʟʢʘ - 

 

- 

 

++ 

 

- 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʪʨʘʭʝʦ-

ʤʘʣʷʮʠʠ  Ñ 

 
- 

    - 

 

               

         + 

      Ñ 

 

                 

          + 

ʆʮʝʥʢʘ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʪʨʘ-

ʭʝʠ - - 
Ñ 

(*)  
+ 

ʆʮʝʥʢʘ ʩʪʨʫʢʪʫʨʳ ʩʪʝʥʢʠ 

ʪʨʘʭʝʠ 
- 

 

- 

 

Ñ 

(**)  

+ 

 

ɺʦʟʤʦʞʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʵʢʩʧʠʨʘ-

ʪʦʨʥʦʛʦ ʩʪʝʥʦʟʘ ʦʪ ʪʨʘʭʝʦʤʘ-

ʣʷʮʠʠ 

 

+ - 

      - 

 

 

 

 

               

 

        + 

      Ñ 

   (***)  

 

 

 

               

 

       + 

* -  ʧʨʠ ʚʳʨʘʞʝʥʥʳʭ ʬʠʙʨʦʟʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʘʨʘʪʨʘʭʝʘʣʴʥʦʡ ʟʦʥʝ ʦʮʝʥʢʘ ʪʦʣʱʠʥʳ    

         ʩʪʝʥʢʠ  ʪʨʘʭʝʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ 

**  -    ʚʠʟʫʘʣʠʟʘʮʠʷ ʢʘʣʴʮʠʥʘʪʦʚ 

***  -  ʢʦʩʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʪʨʘʭʝʦʤʘʣʷʮʠʠ 
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ɛɚɐɚɓɜɑəɔɑɘ əɌ əɌɗɔɣɔɑ ɝɔəɐɜɚɘɌ əɌɜɟɤɑəɔɫ 

ɖɌɜɖɌɝəɚɝɞɔ ɞɜɌɡɑɔ əɌ ɛɑɜɎɚɘ ɘɑɝɞɑ ɝɞɚɔɞ 

ɀȭȽ, ɞɌɖ ɖɌɖ ɘɑɞɚɐ ɐɚɝɞɌɞɚɣəɚ ɘɚɍɔɗɑə ɔ ɛɜɔ 

əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏɚɓɘɚɒəɚ ɛɜɚɎɑɝɞɔ ɗɑɣɑɍəɟɪ 

ɛɜɚɢɑɐɟɜɟ (ɍɟɒɔɜɚɎɌəɔɑ, ɟɐɌɗɑəɔɑ ɏɜɌəɟɗɫɢɔɕ, 

ɝɌəɌɢɔɪ ɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɚɏɚ ɐɑɜɑɎɌ). Ȼɚɝɗɑ 

ɛɜɚɎɑɐɑəɔɫ ɀȭȽ ɘɧ ɜɑɖɚɘɑəɐɟɑɘ ɛɜɚɎɚɐɔɞɨ 

ɔɝɝɗɑɐɚɎɌəɔɑ ȸȼȾ ɝ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ ɐɗɫ ɚɢɑəɖɔ ɝɞɜɟɖɞɟɜɧ ɝɞɑəɖɔ ɞɜɌɡɑɔ. 

Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ ɔɗɔ ɎɧɫɎɗɑəɔɔ ɖɚɝɎɑəəɧɡ 

ɛɜɔɓəɌɖɚɎ Ⱦȸ, ɔɝɝɗɑɐɚɎɌəɔɑ əɑɚɍɡɚɐɔɘɚ ɐɚ-

ɛɚɗəɔɞɨ ɘɑɞɚɐɔɖɚɕ ɐȸȼȾ ɔɗɔ ɐȸȽȶȾ. Ȼɜɔ 

əɌɗɔɣɔɔ ɟ ɛɌɢɔɑəɞɌ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ȸȼȾ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɝɞɔ ɐȸȽȶȾ. 
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ȶȺȸȻȷȱȶȽȹȬɋ ȺɂȱȹȶȬ ɀȿȹȶɂȴȺȹȬȷɈȹȺȯȺ ȽȺȽȾȺɋȹȴɋ ȻȺɃȱȶ ȿ  

ȭȺȷɈȹɇɁ ȽȬɁȬȼȹɇȸ ȰȴȬȭȱȾȺȸ 1 ȾȴȻȬ ȻȺ ȰȬȹȹɇȸ ȰȴȹȬȸȴɃȱȽȶȺȵ 

ȹȱɀȼȺȽɂȴȹȾȴȯȼȬɀȴȴ ȴ ȰȺȻȻȷȱȼȺȸȱȾȼȴȴ ȻȺɃȱɃȹɇɁ ȬȼȾȱȼȴȵ 
 

ȸɑɜɔəɚɎ Ȭ.ȭ.1, ȳɌɎɌɐɚɎɝɖɌɫ Ȯ.Ȱ.1, ȳɚɜɖɌɗɨɢɑɎ ȸ.Ȭ.1,  

ȶɟɜɌɒɚɎ Ȭ.Ȼ.1, ȽɌɛɜɔəɌ Ⱦ.Ȯ.2 

 
ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 83 ɍɚɗɨəɧɡ ɝ ɝɌɡɌɜəɧɘ ɐɔɌɍɑɞɚɘ (ȽȰ) 1 ɞɔɛɌ, 

ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɍɧɗɚ 52 ɘɟɒɣɔəɧ ɔ 31 ɒɑəɥɔəɌ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 18 ɐɚ 56 ɗɑɞ. 

ȽɚɏɗɌɝəɚ ɎɧɫɎɗɑəəɚɕ ɝɞɌɐɔɔ ɐɔɌɍɑɞɔɣɑɝɖɚɕ əɑɠɜɚɛɌɞɔɔ (Ȱȹ) Ɏ 1 ɛɚɐɏɜɟɛɛɟ 

ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɛɌɢɔɑəɞɧ Ȱȹ əɌ ɝɞɌɐɔɔ əɚɜɘɚɌɗɨɍɟɘɔəɟɜɔɔ (ȹȬȿ 27 ɣɑɗɚɎɑɖ; 32,5%), 

Ɏɚ 2 ɛɚɐɏɜɟɛɛɟ Ɏɚɤɗɔ ɛɌɢɔɑəɞɧ əɌ ɝɞɌɐɔɔ ɘɔɖɜɚɌɗɨɍɟɘɔəɟɜɔɔ (ȸȬȿ 35 ɣɑɗɚɎɑɖ; 

42,2%) ɔ 3 ɛɚɐɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ ɍɚɗɨəɧɑ ɝ Ȱȹ əɌ ɝɞɌɐɔɔ ɛɜɚɞɑɔəɟɜɔɔ (Ȼȿ 21 ɣɑɗɚɎɑɖ; 

25,3%). ȯɜɟɛɛɌ ɝɜɌɎəɑəɔɫ ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ 15 ɛɌɢɔɑəɞɌɘɔ ɝ ɩɝɝɑəɢɔɌɗɨəɚɕ Ɍɜɞɑɜɔ-

Ɍɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɑɕ, ɏɜɟɛɛɟ ɖɚəɞɜɚɗɫ ɝɚɝɞɌɎɔɗɔ 30 ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ. Ȼɜɔ ɌəɌ-

ɗɔɓɑ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɟɝɞɌəɚɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɟɎɑɗɔɣɑ-

əɔɑ ɛɚɖɌɓɌɞɑɗɫ ɢɔɝɞɌɞɔəɌ Ƚ ɚɞ ɓəɌɣɑəɔɕ Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ ɔ ɝɜɌɎəɑəɔɫ ɖ ɓəɌɣɑəɔɫɘ 

ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ȽȰ 1 ɞɔɛɌ (p=0,007; p=0,027 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȻɚɖɌɓɌɞɑɗɨ ɢɔɝɞɌɞɔə Ƚ 

ɎɚɓɜɌɝɞɌɗ ɔ Ɏ ɛɚɐɏɜɟɛɛɌɡ ȸȬȿ ɔ Ȼȿ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɐɏɜɟɛɛɚɕ ȹȬȿ. Ȼɜɔ ɌəɌɗɔɓɑ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɐɟɛɗɑɖɝəɚɕ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɟɝɞɌəɚɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɑ ɟɎɑɗɔɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ ɔəɐɑɖɝɌ ɜɑɓɔɝɞɔɎəɚɝɞɔ əɌ ɟɜɚɎəɑ ɝɑɏɘɑəɞɌɜəɧɡ ɛɚ-

ɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɚɍɑɔɡ ɛɚɣɑɖ ɘɑɒɐɟ ɚɝəɚɎəɚɕ ɏɜɟɛɛɚɕ ȽȰ 1 ɞɔɛɌ ɔ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ 

(ɝɛɜɌɎɌ p=0,001; ɝɗɑɎɌ p=0,03). Ȼɜɔ ɎəɟɞɜɔɏɜɟɛɛɚɎɚɘ ɌəɌɗɔɓɑ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɐɚɝɞɚ-

Ɏɑɜəɚɑ ɝəɔɒɑəɔɑ Vmin Ɏ ɛɚɐɏɜɟɛɛɑ Ȼȿ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɐɏɜɟɛɛɌɘɔ ȹȬȿ ɔ ȸȬȿ. ȿ 

ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ ɟɎɑɗɔɣɑəɔɑ ɝɞɌɒɌ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔɎɚɐɔɗɚ ɖ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɚɘɟ ɝəɔɒɑəɔɪ Vmin ɔ ɛɚɎɧɤɑəɔɪ RI əɌ Ɏɝɑɡ ɟɜɚɎəɫɡ. ȬəɌɗɔɓ ɐɌəəɧɡ ɐɔəɌɘɔɣɑɝɖɚɕ 

əɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɔ ɛɚɖɌɓɌɗ, ɣɞɚ Ƚȶɀ ɫɎɗɫɑɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ ɖɜɔɞɑɜɔɑɘ 

ɛɜɔ ɝɜɌɎəɑəɔɔ ɚɍɥɔɡ ɏɜɟɛɛ. Ȼɜɔ ɎəɟɞɜɔɏɜɟɛɛɚɎɚɘ ɝɜɌɎəɑəɔɔ ɟɝɞɌəɚɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɑ 

ɟɎɑɗɔɣɑəɔɑ Ⱦmax ɔ ȾĲ Ɏ ɛɚɐɏɜɟɛɛɑ Ȼȿ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɐɏɜɟɛɛɚɕ ȹȬȿ. Ȼɜɔ ɟɎɑɗɔɣɑ-

əɔɔ ɝɞɌɒɌ ȽȰ 1 ɞɔɛɌ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɝəɔɒɑəɔɑ Ƚȶɀ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ 1 ɞɔɛɌ, ɐɔɌɍɑɞɔɣɑɝɖɌɫ əɑɠɜɚɛɌɞɔɫ, 

ɐɔəɌɘɔɣɑɝɖɌɫ əɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɫ, ɐɚɛɛɗɑɜɚɘɑɞɜɔɫ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ. 
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o perform comprehensive assessment of renal function in patients with type 1 diab e-

tes mellitus according to dynamic renal scintigra phy and doppler ultrasound of renal 

arteries.  

Methods and Materials.  The study comprised a total of 83 patients with type 1 di a-

betes mellitus (T1DM) (52 men and 31 women) aged from 18 to 56 years. According to the 

identified stage of diabetic nephropathy ( DN), patients were assigned into 3 subgroups: su b-

group 1 included DN patients with normoalbuminuria (NAU) (27 patients; 32.5%); subgroup 

2 consisted of patients with microalbuminuria (MAU) (35 patients; 42.2%); and subgroup 3 

included DN patients with prot einuria (PU) (21 patients; 25.3%). Comparison group consis t-

ed of 15 patients with essential hypertension; control group consisted of 30 healthy volu n-

teers.  
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Results . The analysis of clinical and laboratory data demonstrated that the values of 

cystatin C in  control and comparison groups were significantly higher than the correspon d-

ing values in main group of T1DM patients (p = 0.007; p = 0.027, respectively). The level of 

cystatin C was significantly higher in MAU and PU subgroups compared with NAU su b-

group.  Analysis of duplex Doppler ultrasonography of renal arteries showed a statistica lly 

significant increase in the resistivity index (RI) at the level of segmental renal arteries in 

both kidneys in main group of T1DM patients compared with the control group (right p = 

0.001; left p = 0.03). Intragroup analysis demonstrated a significant decrease in Vmin in PU 

subgroup compared with NAU and MAU subgroups. An increase in the duration of the di s-

ease resulted in a statistically significant reduction of Vmin and i n an increase of RI at all 

levels in T1DM patients.  

Conclusion . According to the analysis of dynamic renal scintigraphy data, glomer u-

lar filtration rate (GFR) represented a statistically significant criterion for the comparison of 

general groups. Intragro up comparison revealed a significant increase in Tmax and TĲ in 

PU subgroup compared with NAU subgroup. An increase in the duration of T1DM was si g-

nificantly associated with a decrease in GFR.  

 
Keywords: type 1 diabetes mellitus, diabetic nephropathy, dyna mic renal 

scintigraphy, Doppler of renal arteries.  
 

 

 

 

 

Ɍɔɍɚɗɑɑ ɞɫɒɑɗɚɕ ɠɚɜɘɚɕ ɐɔɌɍɑɞɌ ɫɎ-

ɗɫɑɞɝɫ ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ (ȽȰ) 1 ɞɔɛɌ, 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɖɚɞɚɜɚɏɚ Ɏ ȼɚɝ-

ɝɔɔ ɟ Ɏɓɜɚɝɗɧɡ ɎɧɜɚɝɗɌ ɓɌ ɛɚɝɗɑɐəɔɑ 5 ɗɑɞ əɌ 

13,6%, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɑɒɑɏɚɐəɧɕ ɛɜɔɜɚɝɞ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɔ ȽȰ 1 ɞɔɛɌ ɟ Ɏɓɜɚɝɗɧɡ ɝɚɝɞɌ-

Ɏɔɗ 2,72% [1]. 

Ⱥɐəɔɘ ɔɓ ɞɫɒɑɗɧɡ ɚɝɗɚɒəɑəɔɕ ȽȰ ɫɎɗɫ-

ɑɞɝɫ ɐɔɌɍɑɞɔɣɑɝɖɌɫ əɑɠɜɚɛɌɞɔɫ (Ȱȹ), ɖɚɞɚɜɌɫ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɜɌɓɎɔɞɔɑɘ ɐɔɠɠɟɓəɚɏɚ ɔɗɔ 

ɟɓɑɗɖɚɎɚɏɚ ɏɗɚɘɑɜɟɗɚɝɖɗɑɜɚɓɌ, ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ 

ɝəɔɒɌɑɞɝɫ ɠɔɗɨɞɜɌɢɔɚəəɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɛɚɣɑɖ 

ɔ ɜɌɓɎɔɎɌɑɞɝɫ ɡɜɚəɔɣɑɝɖɌɫ ɛɚɣɑɣəɌɫ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɨ (ɁȻȹ) [2, 3]. 

ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɤɔɜɚɖɚ ɔɝ-

ɛɚɗɨɓɟɪɞɝɫ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɟɜɚəɑɠɜɚɗɚɏɔɔ 

[4, 5]. Ȼɜɔɣɑɘ ɜɌɐɔɚəɟɖɗɔɐəɧɑ ɘɑɞɚɐɧ, ɖɚɞɚ-

ɜɧɑ ɝɛɚɝɚɍəɧ ɚɞɜɌɒɌɞɨ ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚ-

ɫəɔɑ ɚɜɏɌəɚɎ ɛɟɞɑɘ ɚɢɑəɖɔ ɞɌɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɖɌɖ Ɏɜɑɘɫ ɘɌɖɝɔɘɌɗɨəɚɏɚ əɌɖɚɛɗɑəɔɫ ɜɌɐɔɚ-

ɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) (Tmax), Ɏɜɑɘɫ ɛɚɗɟɎɧɎɑ-

ɐɑəɔɫ ȼɀȻ (TĲ) ɔ ɝɖɚɜɚɝɞɨ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨ-

ɞɜɌɢɔɔ (Ƚȶɀ), ɜɌɝɢɑəɔɎɌɪɞɝɫ ɖɌɖ ɘɑɞɚɐɧ ɜɌə-

əɑɕ ɜɑɏɔɝɞɜɌɢɔɔ əɌɜɟɤɑəɔɫ ɠɟəɖɢɔɔ ɛɚɣɑɖ, 

ɐɌɒɑ əɌ ɐɚɖɗɔəɔɣɑɝɖɚɘ ɩɞɌɛɑ ɜɌɓɎɔɞɔɫ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ [6, 7, 8]. 

ȸɑɒɐɟ ɞɑɘ, ɗɔɤɨ əɑɍɚɗɨɤɚɑ ɣɔɝɗɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɛɚɝɎɫɥɑəɚ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɝɢɔəɞɔɏɜɌ-

ɠɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ ɐɗɫ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ 

ɝɚɝɞɚɫəɔɫ ɛɚɣɑɖ ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ [9, 10]. 

Ȱɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɜɌɐɔɚəɟɖɗɔɐəɧɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɜɌɝɢɑəɔɎɌɗɔɝɨ ɖɌɖ ɘɑɞɚɐɧ ɐɚɖɗɔəɔɣɑ-

ɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɌɜɟɤɑəɔɫ ɠɟəɖɢɔɔ ɛɚɣɑɖ. 

Ȼɚ ɘɑɜɑ ɜɌɓɎɔɞɔɫ ɐɜɟɏɔɡ ɗɟɣɑɎɧɡ ɘɚɐɌɗɨəɚɝɞɑɕ 

ɔ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɛɚɫɎɔɗɔɝɨ əɚɎɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɚɢɑəɖɔ 

ɝɚɝɞɚɫəɔɫ ɝɚɝɟɐɚɎ ɛɚɣɑɖ ɖɌɖ ɚɝəɚɎəɚɏɚ ɓɎɑəɌ Ɏ 

ɛɌɞɚɏɑəɑɞɔɣɑɝɖɚɕ ɢɑɛɔ ɜɌɓɎɔɞɔɫ Ȱȹ [11, 12]. 

Ⱥɐəɔɘ ɔɓ ɘɑɞɚɐɚɎ ɚɢɑəɖɔ ɝɞɑɛɑəɔ əɌɜɟ-

ɤɑəɔɫ ɛɚɣɑɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɫɎɗɫɑɞɝɫ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɌɫ ɐɚɛɛɗɑɜɚɘɑɞɜɔɫ, ɛɚɓɎɚɗɫɪɥɌɫ ɖɌɣɑ-

ɝɞɎɑəəɚ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɞɨ ɖɜɚɎɚɞɚɖ ɝɚ-

ɝɟɐɚɎ ɛɚɣɑɖ, ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ ɛɚɣɑɣ-

əɚɕ ɛɌɜɑəɡɔɘɧ ɔ ɡɌɜɌɖɞɑɜ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ Ɏ əɑɕ. Ȯ ɚɞɑɣɑɝɞɎɑəəɚɕ ɔ ɓɌɜɟɍɑɒəɚɕ 

ɗɔɞɑɜɌɞɟɜɑ ɛɜɑɐɝɞɌɎɗɑəɧ əɑɖɚɞɚɜɧɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɚ ɔɓɟɣɑəɔɪ ɏɑɘɚɐɔəɌɘɔɖɔ ɛɚɣɑɖ ɟ ɐɑ-

ɞɑɕ ɝ ȽȰ 1 ɞɔɛɌ, ɚɐəɌɖɚ ɘɌɗɚ ɚɝɎɑɥɑəɧ Ɏɚɛɜɚ-

ɝɧ ɔɓɘɑəɑəɔɫ ɛɚɣɑɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɟ Ɏɓɜɚɝɗɧɡ 

ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ [13, 14, 15]. 

ȹɑɝɘɚɞɜɫ əɌ ɎɚɝɞɜɑɍɚɎɌəəɚɝɞɨ ɟɖɌɓɌəəɧɡ 

ɗɟɣɑɎɧɡ ɘɚɐɌɗɨəɚɝɞɑɕ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ 

əɑɠɜɚɗɚɏɔɔ, ɝɜɌɎəɔɞɑɗɨəɧɑ ɐɌəəɧɑ ɚ ɜɚɗɔ ɜɌ-

ɐɔɚəɟɖɗɔɐəɧɡ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɘɑɞɚɐɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ Ɏ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɛɚɣɑɖ ɟ ɍɚɗɨəɧɡ 

ȽȰ 1 ɞɔɛɌ ɚɞɝɟɞɝɞɎɟɪɞ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȺɢɑəɖɌ ɜɚɗɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ð ɐɔəɌɘɔɣɑɝɖɚɕ əɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɔ ɔ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɕ ɐɚɛɛɗɑɜɚɘɑɞɜɔɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑ-

ɜɔɕ Ɏ ɟɝɞɌəɚɎɗɑəɔɔ ɡɌɜɌɖɞɑɜɌ əɌɜɟɤɑəɔɫ 

ɠɟəɖɢɔɔ ɛɚɣɑɖ ɟ ɍɚɗɨəɧɡ Ȱȹ Ɏ ɝɜɌɎəɔɞɑɗɨəɚɘ 

Ɍɝɛɑɖɞɑ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɢɑɗɨɪ ɜɌɍɚɞɧ əɌɝɞɚɫɥɑɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɝɞɜɚɔɗɚɝɨ əɌ ɝɜɌɎəɑəɔɔ ɗɌɍɚɜɌ-

ɞɚɜəɧɡ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɟ ɗɔɢ əɌ ɜɌɓɗɔɣəɧɡ ɝɞɌɐɔɫɡ ɐɔɌɍɑɞɔɣɑ-

ɝɖɚɕ əɑɠɜɚɛɌɞɔɔ ð əɚɜɘɌɗɨɍɟɘɔəɟɜɔɔ (ȹȬȿ), 

ɘɔɖɜɚɌɗɨɍɟɘɔəɟɜɔɔ (ȸȬȿ) ɔ ɛɜɚɞɑɔəɟɜɔɔ (Ȼȿ) 

Ɏ ɝɜɌɎəɑəɔɔ ɝ ɐɌəəɧɘɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɟ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɔ ɏɜɟɛɛɧ 

ɝɜɌɎəɑəɔɫ. 

ȺɝəɚɎəɌɫ   ɏɜɟɛɛɌ   ɔɝɝɗɑɐɚɎɌəəɧɡ   ɛɜɑɐ- 

ȹ 
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ɝɞɌɎɗɑəɌ 83 ɛɌɢɔɑəɞɌɘɔ, ɝɞɜɌɐɌɪɥɔɡ ɝɌɡɌɜ-

əɧɘ ɐɔɌɍɑɞɚɘ 1 ɞɔɛɌ (52 ɘɟɒɣɔə ɔ 31 ɒɑəɥɔ-

əɧ; ɝɜ. ɎɚɓɜɌɝɞ 28 (24ĭ36,25) ɗɑɞ; ɝɞɌɒ ȽȰ 1 

ɞɔɛɌ ð 14 (8ĭ17) ɗɑɞ), ɖɚɞɚɜɌɫ ɎɖɗɪɣɌɗɌ ɛɌɢɔɑə-

ɞɚɎ ɝ ȹȬȿ (n=27 ɣɑɗɚɎɑɖ; 32,5%), ȸȬȿ (n=35 ɣɑ-

ɗɚɎɑɖ; 42,2 %) ɔ Ȼȿ (n=21 ɣɑɗɚɎɑɖ; 25,3%). Ȼɜɔ 

ɩɞɚɘ ɚɝəɚɎəɌɫ ɏɜɟɛɛɌ ɐɚɛɚɗəɔɞɑɗɨəɚ ɜɌɓɐɑɗɑəɌ 

əɌ ɛɚɐɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɒɌ ȽȰ 1 ɞɔ-

ɛɌ ð ɘɑəɨɤɑ 10 ɗɑɞ ɔ ɍɚɗɨɤɑ 10 ɗɑɞ. 

ȰɔɌɏəɚɓ ȽȰ ɛɚɝɞɌɎɗɑə əɌ ɚɝəɚɎɌəɔɔ ɖɜɔ-

ɞɑɜɔɑɎ ȮȺȳ (1999 ɏ): ɟɜɚɎɑəɨ ɏɗɪɖɚɓɧ ɛɗɌɓɘɧ 

əɌɞɚɥɌɖ Ó 7,0 ɘɘɚɗɨ/ɗ; ɟɜɚɎɑəɨ ɏɗɪɖɚɓɧ ɛɗɌɓ-

ɘɧ ɣɑɜɑɓ 2 ɣ ɛɚɝɗɑ ɛɑɜɚɜɌɗɨəɚɏɚ ɏɗɪɖɚɓɚ-

ɞɚɗɑɜɌəɞəɚɏɚ ɞɑɝɞɌ ɔɗɔ ɛɜɔ ɝɗɟɣɌɕəɚɘ ɚɛɜɑɐɑ-

ɗɑəɔɔ Ó 11,1 ɘɘɚɗɨ/ɗ. 

Ȯ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ, ɝɚɝɞɚɫɥɑɕ ɔɓ 30 

ɣɑɗɚɎɑɖ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 29 (25ĭ35,5) ɗɑɞ), 

Ɏɧɛɚɗəɫɗɔɝɨ Ɏɝɑ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɣɑɣ-

əɧɡ Ɍɜɞɑɜɔɕ. Ȯ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ, ɝɚɝɞɚɫɥɑɕ ɔɓ 

15 ɛɌɢɔɑəɞɚɎ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 38,5 (31ĭ40) 

ɗɑɞ), ɝɞɜɌɐɌɪɥɔɡ ɩɝɝɑəɢɔɌɗɨəɚɕ ɌɜɞɑɜɔɌɗɨəɚɕ 

ɏɔɛɑɜɞɑəɓɔɑɕ (ɝɞɌɒ Ȭȯ 12 (7ĭ15) ɗɑɞ), Ɏɧɛɚɗəɫ-

ɗɔɝɨ Ɏɝɑ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɑ ɔ Ɏɝɑ ɗɟɣɑɎɧɑ 

ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɎɖɗɪɣɌɫ, əɌɜɫɐɟ ɝ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɕ ɐɚɛɛɗɑɜɚɘɑɞɜɔɑɕ ɛɚɣɑɣəɧɡ Ɍɜɞɑ-

ɜɔɕ (ȿȳȴ), ɔ ɐɔəɌɘɔɣɑɝɖɟɪ əɑɠɜɚɝɢɔəɞɔɏɜɌ-

ɠɔɪ (ȰȹȽȯ). 

ȮɚɓɜɌɝɞəɚɕ ɔ ɛɚɗɚɎɚɕ ɝɚɝɞɌɎ ɍɚɗɨəɧɡ ȽȰ 

1 ɞɔɛɌ, ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ ɔ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ 

ɛɜɑɐɝɞɌɎɗɑə Ɏ ɞɌɍɗɔɢɑ 1. 

ȭɚɗɨəɧɑ ȽȰ 1 ɞɔɛɌ ɝɚɛɚɝɞɌɎɔɘɧ ɛɚ ɛɚɗɟ ɔ 

ɎɚɓɜɌɝɞɟ ɝ ɗɔɢɌɘɔ ɏɜɟɛɛ ɖɚəɞɜɚɗɫ ɔ ɝɜɌɎəɑəɔɫ. 

ȽɞɌɒ ɓɌɍɚɗɑɎɌəɔɫ Ȭȯ, ɎɚɓɜɌɝɞ ɔ ɛɚɗ ɝɚɛɚɝɞɌɎɔ-

ɘɧ ɝɚ ɝɞɌɒɑɘ ȽȰ 1 ɞɔɛɌ, ɎɚɓɜɌɝɞɚɘ ɔ ɛɚɗɚɘ ɟ 

ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ. Ƚɜɑɐəɔɑ ɛɚɖɌɓɌ-

ɞɑɗɔ ɖɌɖ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ, ɞɌɖ ɔ ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ 

ȬȰ ɟ ɗɔɢ ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ ɍɧɗɔ Ɏɧɤɑ, ɣɑɘ ɟ 

ɗɔɢ ɏɜɟɛɛɧ ȽȰ 1 ɞɔɛɌ ɔ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ. Ȯ 

ɢɑɗɚɘ, ɛɚɖɌɓɌɞɑɗɔ ȬȰ ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ ɔ 

ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ əɌɡɚɐɔɗɔɝɨ Ɏ ɛɜɑɐɑɗɌɡ ɢɑɗɑɎɚ-

ɏɚ ɐɔɌɛɌɓɚəɌ. 

Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɐɚɖɗɔəɔɣɑɝɖɔɡ ɝɞɌɐɔɕ 

Ȱȹ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɌəɌɗɔɓ ɘɚɣɔ əɌ ɘɔɖɜɚɌɗɨɍɟ-

ɘɔəɟɜɔɪ ɘɑɞɚɐɚɘ ɔɘɘɟəɚɠɑɜɘɑəɞəɚɏɚ ɌəɌɗɔɓɌ 

ɝ ɛɚɘɚɥɨɪ əɌɍɚɜɚɎ ɠɔɜɘɧ ORGenTec 

Diagnostika.  

Ȼɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɌɗɨɍɟɘɔəɌ Ɏ ɟɞɜɑəəɑɕ 

ɛɚɜɢɔɔ ɘɚɣɔ ɘɑəɑɑ 20 ɘɖɏ/ɘɔə ɎɧɝɞɌɎɗɫɗɌɝɨ 

ɝɞɌɐɔɫ ȹȬȿ, ɛɜɔ ɖɚɗɔɣɑɝɞɎɑ Ɍɗɨɍɟɘɔəɟɜɔɔ ɚɞ 

ȾɌɍɗɔɢɌ ʈ1.    ȮɚɓɜɌɝɞəɚɕ ɔ ɛɚɗɚɎɚɕ ɝɚɝɞɌɎ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ. 

ʇʘʨʘʤʝʪʨʳ ʉʪʘʪʠʩʪʠʢʘ 
ʉɼ 1 ʪʠʧʘ 

(n=83) 

ɻʨʫʧʧʘ ʩʨʘʚ-

ʥʝʥʠʷ 

(n=15) 

ɻʨʫʧʧʘ ʢʦʥ-

ʪʨʦʣʷ 

(n=30) 

ʨ 

ɺʦʟʨʘʩʪ, ʣʝʪ 
ʄʝ 

(Q1ïQ3) 

28 

(24ī36,25) 

38,5 

(31ī40) 

29 

(25ī35,5) 

p12=0,4 

p13=1 

p23=0,44 

ʇʦʣ 

ʤ 
N 

(%) 

52 

(62,7%) 

10 

(66,7%) 

16 

(53,3%) 
p12=0,995 

p13=0,499 

p23=0,594 ʞ 
31 

(37,3%) 

5 

(33,3%) 

14 

(46,7%) 

ʉʪʘʞ ʦʩʥʦʚʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʣʝʪ 

ʄʝ 

(Q1ïQ3) 

14 

(8ī17) 

12 

(7ī15) 
- p12=0,3 

ȻɜɔɘɑɣɌəɔɫ: Me ð ɘɑɐɔɌəɌ; Q1ðQ3 ð ɖɎɌɜɞɔɗɔ (əɔɒəɔɕ ɔ Ɏɑɜɡəɔɕ); N(%) ð ɖɚɗɔɣɑɝɞɎɚ 

ɣɑɗɚɎɑɖ; ɜ ð ɟɜɚɎɑəɨ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ.    
 

ȾɌɍɗɔɢɌ ʈ2.    ȮɚɓɜɌɝɞəɚ-ɛɚɗɚɎɚɕ ɝɚɝɞɌɎ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɝɞɌɐɔ-

ɫɡ ɐɔɌɍɑɞɔɣɑɝɖɚɕ əɑɠɜɚɛɌɞɔɔ. 

ʇʘʨʘʤʝʪʨʳ ʉʪʘʪʠʩʪʠʢʘ 
ʅɸʋ 

(n=27) 

ʄɸʋ 

(n=35) 

ʇʋ 

(n=21) 
ʨ 

ɺʦʟʨʘʩʪ, ʣʝʪ 
ʄʝ 

(Q1ïQ3) 

29 

(23ī32,5) 

25 

(21ī32,5) 

34 

(26ī42) 

p12=1 

p13=0,23 

p23=0,059 

ʉʪʘʞ ʉɼ 1 ʪʠʧʘ, ʣʝʪ 
ʄʝ 

(Q1ïQ3) 

4 

(2ī7) 

13 

(8ī18) 

17 

(13ī32) 

p12=<0,001 

p13=<0,001 

p23=0,015 

ʇʦʣ 

ʄ 
N 

(%) 

17 

(63,0 %) 

22 

(62,9%) 

13 

(61,9%) 
p12=1 

p13=1 

p23=1 ɾ 
10 

(37,0%) 

13 

(37,1%) 

8 

(38,1%) 

ȻɜɔɘɑɣɌəɔɫ: Me ð ɘɑɐɔɌəɌ; Q1ðQ3 ð ɖɎɌɜɞɔɗɔ (əɔɒəɔɕ ɔ Ɏɑɜɡəɔɕ); N(%) ð ɖɚɗɔɣɑɝɞɎɚ 

ɣɑɗɚɎɑɖ; ɜ ð ɟɜɚɎɑəɨ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ.    
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

  | www.rejr.ru | REJR. 2015; 5 (3):37-48  ʉʪʨʘʥʠʮʘ  40 
 

20 -199 ɘɖɏ/ɘɔə ð ȸȬȿ. Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɝɞɌ-

ɐɔɔ Ȼȿ Ɏɧɛɚɗəɫɗɝɫ ɌəɌɗɔɓ ɘɚɣɔ əɌ ɝɟɞɚɣəɧɕ 

ɍɑɗɚɖ (ɘɑɞɚɐɔɖɌ ȭɜɌəɐɍɑɜɏɌ ð ȼɚɍɑɜɞɝɌ ð Ƚɞɚɗɨ-

əɔɖɚɎɌ). Ȼɜɔ ɝɚɐɑɜɒɌəɔɔ ɍɑɗɖɌ Ɏ ɝɟɞɚɣəɚɕ ɘɚ-

ɣɑ ɍɚɗɑɑ 0,15 ɏ/ɝɟɞ ɎɧɝɞɌɎɗɫɗɌɝɨ ɝɞɌɐɔɫ ɛɜɚɞɑ-

ɔəɟɜɔɔ. 

ȮɚɓɜɌɝɞəɚɕ ɔ ɛɚɗɚɎɚɕ ɝɚɝɞɌɎ ɍɚɗɨəɧɡ ȽȰ 

1 ɞɔɛɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɐɔɔ Ȱȹ ɛɜɑɐɝɞɌɎ-

ɗɑə Ɏ ɞɌɍɗɔɢɑ 2. 

Ȼɚɐɏɜɟɛɛɧ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ Ɏ ɢɑɗɚɘ ɝɚ-

ɛɚɝɞɌɎɔɘɧ ɛɚ ɛɚɗɟ ɔ ɎɚɓɜɌɝɞɟ. ȻɌɢɔɑəɞɧ Ɏɝɑɡ 

ɞɜɑɡ ɛɚɐɏɜɟɛɛ ɔɘɑɗɔ ɜɌɓəɧɕ ɝɞɌɒ ɓɌɍɚɗɑɎɌəɔɫ 

(ɝɞɌɒ ȽȰ 1 ɞɔɛɌ ɟɎɑɗɔɣɔɎɌɗɝɫ ɚɞ ɛɚɐɏɜɟɛɛɧ 

ȹȬȿ ɖ ɛɚɐɏɜɟɛɛɑ Ȼȿ), ɣɞɚ ɫɎɗɫɑɞɝɫ ɝɗɑɐɝɞɎɔɑɘ 

ɞɔɛɔɣəɚɏɚ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ. ȶɌɖ Ɏ ɛɚɐ-

ɏɜɟɛɛɌɡ ȹȬȿ ɔ ȸȬȿ, ɞɌɖ ɔ Ɏ ɛɚɐɏɜɟɛɛɑ Ȼȿ ɘɟɒ-

ɝɖɚɕ ɛɚɗ ɛɜɑɚɍɗɌɐɌɗ əɌɐ ɒɑəɝɖɔɘ. 

ȶɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ ɎɖɗɪɣɌɗɔ: ɚɍɝɗɑɐɚ-

ɎɌəɔɑ ɛɌɢɔɑəɞɌ ɝ Ɏɧɛɚɗəɑəɔɑɘ ɑɘɟ ɚɍɥɑɏɚ 

ɌəɌɗɔɓɌ ɖɜɚɎɔ, ɚɍɥɑɏɚ ɌəɌɗɔɓɌ ɘɚɣɔ, ɛɜɚɍɧ 

ȳɔɘəɔɢɖɚɏɚ, ɔɝɝɗɑɐɚɎɌəɔɑ ɏɗɔɖɑɘɔɣɑɝɖɚɏɚ 

ɛɜɚɠɔɗɫ, ɚɛɜɑɐɑɗɑəɔɑ ɍɑɗɖɌ Ɏ ɘɚɣɑ (ȹȬȿ, ȸȬȿ, 

Ȼȿ), ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɖɜɚɎɔ (ɚɛɜɑɐɑɗɑ-

əɔɑ ɖɜɑɌɞɔəɔəɌ, ɘɚɣɑɎɔəɧ), ɏɗɔɖɔɜɚɎɌəəɚɏɚ 

ɏɑɘɚɏɗɚɍɔəɌ, ɚɛɜɑɐɑɗɑəɔɑ Ƚȶɀ ɘɑɞɚɐɚɘ ȶɚ-

ɖɜɚɠɞɌ-ȯɚɗɞɌ. 

Ƚɜɑɐɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, əɌɜɫ-

ɐɟ ɝ ɞɜɌɐɔɢɔɚəəɧɘɔ, ɘɑɞɚɐɚɘ ɔɘɘɟəɚɠɑɜ-

ɘɑəɞəɚɏɚ ɌəɌɗɔɓɌ ɚɛɜɑɐɑɗɫɗɝɫ ɟɜɚɎɑəɨ ɢɔɝɞɌ-

ɞɔəɌ Ƚ Ɏ ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ, ɖɚɞɚɜɧɕ Ɏ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ ɛɜɔɓəɌə ɘɔɜɚɎɧɘ ɘɑɐɔɢɔəɝɖɔɘ ɝɚ-

ɚɍɥɑɝɞɎɚɘ ɖɌɖ ɝɌɘɧɕ ɞɚɣəɧɕ ɩəɐɚɏɑəəɧɕ ɘɌɜ-

ɖɑɜ ɝɖɚɜɚɝɞɔ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ. Ȯ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɛɜɑɐɑɗɑəɔɑ ɟɜɚɎəɫ ɢɔ-

ɝɞɌɞɔəɌ Ƚ ɜɌɝɢɑəɔɎɌɑɞɝɫ ɖɌɖ ɜɑɠɑɜɑəɞəɧɕ ɘɑ-

ɞɚɐ Ɏ ɚɢɑəɖɑ əɌɜɟɤɑəɔɫ ɠɟəɖɢɔɔ ɛɚɣɑɖ ɟ ɍɚɗɨ-

əɧɡ ȽȰ 1 ɞɔɛɌ. 

ȴəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɟ ɗɔɢ ȽȰ 1 ɞɔɛɌ, ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ 

ɔ ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 3. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɣɑɣəɧɡ 

Ɍɜɞɑɜɔɕ Ɏɧɛɚɗəɫɗɚɝɨ əɌ ɌɛɛɌɜɌɞɑ ALOKA SSD-

5500 PROSOUND. ȴɝɛɚɗɨɓɚɎɌɗɔɝɨ ɖɚəɎɑɖɝəɧɕ 

ɔ ɝɛɑɖɞɜɌɗɨəɧɕ ɐɌɞɣɔɖɔ ɝ ɣɌɝɞɚɞɚɕ ɝɖɌəɔɜɚɎɌ-

əɔɫ 3,5 MHz. ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɛɚɣɑɣəɚɏɚ 

ɖɜɚɎɚɞɚɖɌ ɛɜɚɎɚɐɔɗɌɝɨ ɘɑɞɚɐɚɘ ɔɘɛɟɗɨɝəɚɕ 

ɐɚɛɛɗɑɜɚɘɑɞɜɔɔ əɌ ɟɜɚɎəɑ ɝɞɎɚɗɌ ɛɚɣɑɣəɧɡ Ɍɜ-

ɞɑɜɔɕ, ɝɑɏɘɑəɞɌɜəɧɡ, ɘɑɒɐɚɗɑɎɧɡ ɔ ɐɟɏɚɎɧɡ 

Ɍɜɞɑɜɔɕ ɔ ɚɛɜɑɐɑɗɫɗɔɝɨ ɘɌɖɝɔɘɌɗɨəɌɫ (ɛɔɖɚɎɌɫ 

ɝɔɝɞɚɗɔɣɑɝɖɌɫ) ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ (Vmax), ɘɔ-

əɔɘɌɗɨəɌɫ (ɖɚəɑɣəɌɫ ɐɔɌɝɞɚɗɔɣɑɝɖɌɫ) ɝɖɚɜɚɝɞɨ 

ɖɜɚɎɚɞɚɖɌ (Vmin) ɔ ɔəɐɑɖɝ ɜɑɓɔɝɞɔɎəɚɝɞɔ (RI). 

ȴəɐɑɖɝ ɜɑɓɔɝɞɔɎəɚɝɞɔ ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɖɌɖ ɚɞ-

əɚɤɑəɔɑ ɜɌɓəɚɝɞɔ ɛɔɖɚɎɚɕ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɔ 

ɖɚəɑɣəɚɕ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɝɖɚɜɚɝɞɑɕ ɖ ɛɔɖɚɎɚɕ 

ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɝɖɚɜɚɝɞɔ: RI=(Vmax -Vmin) / 

Vmax [16, 17, 18].  

ȰȹȽȯ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɐɎɟɡɐɑɞɑɖɞɚɜəɚɕ 

ɏɌɘɘɌ-ɖɌɘɑɜɑ (ȺɀɉȶȾ) Philips BrightView ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ȼɀȻ 99m Tc-ɛɑəɞɌɞɑɡ. ȻɚɐɏɚɞɚɎɖɌ 

ɖ ɔɝɝɗɑɐɚɎɌəɔɪ ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ ɛɜɑɐɎɌɜɔɞɑɗɨ-

əɟɪ ɏɔɐɜɌɞɌɢɔɪ (0,5 ɗ Ɏɚɐɧ ɓɌ ɛɚɗɣɌɝɌ ɐɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ) ɔ ɚɛɚɜɚɒəɑəɔɑ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɑɜɑɐ ɔɝɝɗɑɐɚɎɌəɔɑɘ. ȼɀȻ 

(99mTc -ɛɑəɞɌɞɑɡ) ɎɎɚɐɔɗɝɫ ɎəɟɞɜɔɎɑəəɚ Ɏ ɐɚɓɑ 

74 ȸȭɖ Ɏ ɛɚɗɚɒɑəɔɔ ɍɚɗɨəɚɏɚ ɗɑɒɌ əɌ ɝɛɔəɑ. 

Ȱɚ ɔ ɛɚɝɗɑ ɔəɦɑɖɢɔɔ ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɓɌɛɔɝɨ Ɍɖ-

ɞɔɎəɚɝɞɔ ɔəɐɔɖɌɞɚɜɌ Ɏ ɤɛɜɔɢɑ Ɏ ɞɑɣɑəɔɑ 1 

ɘɔəɟɞɧ ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɏɚ ɜɌɝɣɑɞɌ Ƚȶɀ. 

Ȼɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɜɑɏɔ-

ɝɞɜɌɢɔɫ ɐɌəəɧɡ Ɏ ɜɑɒɔɘɑ 1 ɖɌɐɜ/ɝɑɖ Ɏ ɞɑɣɑəɔɑ 

1 ɘɔə ɐɗɫ ɛɚɗɟɣɑəɔɫ ɌəɏɔɚɏɜɌɘɘ, ɐɌɗɑɑ Ɏ ɞɑɣɑ-

əɔɑ 20 ɘɔəɟɞ ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɓɌɛɔɝɨ ɔɝɝɗɑɐɚɎɌ-

əɔɫ Ɏ ɜɑɒɔɘɑ 2 ɖɌɐɜɌ/ɘɔə. Ȯ ɛɜɚɢɑɝɝɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɚɗɟɣɌɗɔ ɝɑɜɔɔ ɝɢɔəɞɔɏɜɌɘɘ ɝ ɔɓɚɍ-

ɜɌɒɑəɔɑɘ ɛɚɣɑɖ Ɏ ɜɌɓɗɔɣəɧɑ Ɏɜɑɘɑəəɧɑ ɔə-

ɞɑɜɎɌɗɧ. ȺɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ɎɖɗɪɣɌɗɌ ɎɔɓɟɌɗɨ-

əɧɕ ɌəɌɗɔɓ ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɝɞɜɚɑəɔɑ ɔ ɌəɌɗɔɓ 

ɌəɏɔɚɝɢɔəɞɔɏɜɌɘɘ, ɛɚɝɞɜɚɑəɔɑ ɖɜɔɎɧɡ ɌɖɞɔɎ-

əɚɝɞɨ-Ɏɜɑɘɫ, ɚɢɑəɖɟ Ɏɜɑɘɑəəɧɡ ɔ Ɍɘɛɗɔɞɟɐəɧɡ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɜɑəɚɏɜɌɘɘ ɝ ɜɌɝɣɑɞɚɘ Tmax, TĲ, 

Ɍ ɞɌɖɒɑ ɚɛɜɑɐɑɗɑəɔɑ Ƚȶɀ (ɚɍɥɑɕ ɔ ɜɌɓɐɑɗɨəɚ 

ɐɗɫ ɗɑɎɚɕ ɔ ɛɜɌɎɚɕ ɛɚɣɑɖ, əɚɜɘɌɗɔɓɚɎɌəəɚɕ ɖ 

ɛɗɚɥɌɐɔ ɛɚɎɑɜɡəɚɝɞɔ ɞɑɗɌ). 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ɛɜɚɎɚ-

ɐɔɗɌɝɨ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘɧ Statistica 7.0. ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌəɐɌɜɞəɧɡ ɖɜɔɞɑɜɔɑɎ ɌəɌɗɔ-

ɓɌ ɐɌəəɧɡ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɚɍɝɟɒɐɑəɔɑ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɚəɢɑɛɢɔɑɕ ɜɌɍɚɞɧ Ɏɧ-

ɛɚɗəɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɡ ɌəɌɗɔɓɚɎ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ ɝ 

ɌəɌɗɚɏɔɣəɧɘɔ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɘɔ ɛɚɖɌɓɌ-

ɞɑɗɫɘɔ ɍɚɗɨəɧɡ ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ ɔ ɏɜɟɛɛɚɕ 

ȾɌɍɗɔɢɌ ʈ3.    ȶɚɗɔɣɑɝɞɎɑəəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ʇʘʨʘʤʝʪʨʳ ʉɼ 1 ʪʠʧʘ ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ ɺʉɽɻʆ 

ɼʅʉɻ 74 15 0 89 

ʋɿʀ 83 15 30 128 

ɺʩʝʛʦ 157 30 30 217 
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ɖɚəɞɜɚɗɫ, ɎɖɗɪɣɌɫ ɛɚɖɌɓɌɞɑɗɔ ɜɑɠɑɜɑəɞəɚɏɚ 

ɘɑɞɚɐɌ ð ɚɛɜɑɐɑɗɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɔ ɢɔɝɞɌɞɔəɌ 

Ƚ Ɏ ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ. 

ȽɚɛɚɝɞɌɎɗɑəɔɑ ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɟ ɏɜɟɛɛ ɖɚəɞɜɚɗɫ, ɝɜɌɎəɑəɔɫ ɔ ɚɝəɚɎəɚɕ ɏɜɟɛ-

ɛɧ ȽȰ 1 ɞɔɛɌ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ ɞɚɘ, ɣɞɚ ɟɜɚ-

Ɏɑəɨ ɖɜɑɌɞɔəɔəɌ ɔ ɘɚɣɑɎɔəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚ əɑ ɚɞɗɔɣɌɗɔɝɨ ɟ ɛɌɢɔɑəɞɚɎ Ɏɝɑɡ ɞɜɑɡ 

ɏɜɟɛɛ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɟɝɞɌəɚɎɗɑəɌ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɌɫ ɜɌɓəɔɢɌ Ɏ ɛɚɖɌɓɌɞɑɗɫɡ ɢɔɝɞɌɞɔəɌ 

Ƚ. ȻɚɖɌɓɌɞɑɗɔ ɢɔɝɞɌɞɔəɌ Ƚ ɐɚɝɞɚɎɑɜəɚ 

(p=0,007; p=0,027) ɎɚɓɜɌɝɞɌɗɔ ɚɞ ɓəɌɣɑəɔɕ Ɏ 

ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ (1515,5) ɔ ɝɜɌɎəɑəɔɫ (1698,3) ɖ 

ɓəɌɣɑəɔɫɘ ɢɔɝɞɌɞɔəɌ Ƚ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ȽȰ 1 

ɞɔɛɌ (1924,7). 

ȸɑɒɐɟ ɛɚɐɏɜɟɛɛɌɘɔ ȹȬȿ ɔ Ȼȿ ɔ ȸȬȿ ɔ 

Ȼȿ ɟɝɞɌəɚɎɗɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓ-

ɗɔɣɔɫ Ɏ ɛɚɖɌɓɌɞɑɗɫɡ Ƚȶɀ ɛɚ ɠɚɜɘɟɗɑ ȶɚɖɜɚɠɞ-

ȯɚɗɞɌ Ɏ Ɏɔɐɑ ɝəɔɒɑəɔɫ Ƚȶɀ Ɏ ɛɚɐɏɜɟɛɛɑ Ȼȿ. 

ȻɚɖɌɓɌɞɑɗɔ ɢɔɝɞɌɞɔəɌ Ƚ ɎɚɓɜɌɝɞɌɗɔ Ɏ 

ɛɚɐɏɜɟɛɛɌɡ ȸȬȿ ɔ Ȼȿ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɐɏɜɟɛ-

ɛɚɕ ȹȬȿ, ɛɜɔ ɩɞɚɘ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ 

ɜɌɓɗɔɣɔɫ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ ɘɑɒɐɟ ɛɚɐɏɜɟɛɛɌ-

ɘɔ ȹȬȿ ɔ Ȼȿ. Ƚȶɀ, ɜɌɝɝɣɔɞɌəəɌɫ ɛɚ ɢɔɝɞɌɞɔəɟ 

Ƚ, ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɟɘɑəɨɤɌɗɌɝɨ ɛɜɔ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ Ȱȹ. 

ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɔɝɝɗɑɐɚɎɌəəɧɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɒɌ ɓɌɍɚɗɑɎɌəɔɫ. ȻɌ-

ɢɔɑəɞɚɎ ɝ ȽȰ 1 ɞɔɛɌ ɜɌɓɐɑɗɔɗɔ əɌ ɏɜɟɛɛɧ ɝɚ 

ɝɞɌɒɑɘ ɓɌɍɚɗɑɎɌəɔɫ ɐɚ 10 ɗɑɞ ɔ ɝɎɧɤɑ 10 ɗɑɞ. 

ȻɚɖɌɓɌɞɑɗɔ ɘɚɣɑɎɔəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ 

ɟɎɑɗɔɣɔɎɌɗɔɝɨ Ɏ ɏɜɟɛɛɑ ɝɚ ɝɞɌɒɑɘ ȽȰ 1 ɞɔɛɌ 

ɍɚɗɑɑ 10 ɗɑɞ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɘɑəɨɤɔɘ ɝɞɌɒɑɘ. 

ȹɑ ɎɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ 

Ɏ ɏɜɟɛɛɌɡ ɝ ɜɌɓɗɔɣəɧɘ ɝɞɌɒɑɘ ɓɌɍɚɗɑɎɌəɔɫ ɛɚ 

ɟɜɚɎəɫɘ ɏɗɔɖɔɜɚɎɌəəɚɏɚ ɏɑɘɌɏɗɚɍɔəɌ ɔ ɢɔɝɞɌ-

ɞɔəɌ Ƚ, ɡɚɞɫ ɔ ɚɞɘɑɣɌɗɌɝɨ ɞɑəɐɑəɢɔɫ ɖ ɛɚɎɧ-

ɤɑəɔɪ ɢɔɝɞɌɞɔəɌ Ƚ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɌɒɑɘ ɍɚ-

ɗɑɑ 10 ɗɑɞ, Ɍ ɞɌɖɒɑ ɚɞɘɑɣɌɗɌɝɨ ɞɑəɐɑəɢɔɫ ɖ 

ɝəɔɒɑəɔɪ Ƚȶɀ, ɜɌɝɝɣɔɞɌəəɚɕ ɛɚ ɢɔɝɞɌɞɔəɟ Ƚ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɚəɢɑɛɢɔɑɕ əɌɤɑɕ ɜɌɍɚ-

ɞɧ, Ɏɧɛɚɗəɑəɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ Ɏ ɝɜɌɎ-

əɔɞɑɗɨəɚɘ Ɍɝɛɑɖɞɑ ɟ ɗɔɢ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ, 

ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ ɔ ɖɚəɞɜɚɗɫ (ȼɔɝ. 1). 

ȮɔɓɟɌɗɨəɧɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɌəɌɗɔɓ ɝɚɝɞɚ-

ɫəɔɫ ɝɚɝɟɐɚɎ ɛɚɣɑɖ Ɏ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ (ȽȰ 

1 ɞɔɛɌ, ɝɜɌɎəɑəɔɫ, ɖɚəɞɜɚɗɫ), ɎɖɗɪɣɌɫ ɛɚɐ-

ɏɜɟɛɛɧ ȹȬȿ, ȸȬȿ ɔ Ȼȿ, əɑ ɎɧɫɎɔɗ ɎɔɓɟɌɗɨəɧɡ 

ɛɜɔɓəɌɖɚɎ ɝɞɑəɚɓɌ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɚ-

ɛɛɗɑɜɚɘɑɞɜɔɔ əɌɘɔ ɎɧɫɎɗɑəɌ ɚɛɜɑɐɑɗɑəəɌɫ ɓɌ-

ɖɚəɚɘɑɜəɚɝɞɨ Ɏ ɝɚɝɞɚɫəɔɔ ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɝɚɝɟɐɚɎ ɛɚɣɑɖ ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɔɝɝɗɑɐɟɑɘɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ 

ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ȽȰ 1 ɞɔɛɌ, Ɏ ɏɜɟɛɛɌɡ ɝɜɌɎəɑ-

əɔɫ ɔ ɖɚəɞɜɚɗɫ ɓɌɠɔɖɝɔɜɚɎɌəɧ ɔɓɘɑəɑəɔɫ ɓəɌ-

ɣɑəɔɕ ɞɚɗɨɖɚ RI Ɏ Ɏɔɐɑ ɑɏɚ ɐɚɝɞɚɎɑɜəɚɏɚ ɟɎɑɗɔ-

ɣɑəɔɫ Ɏ ɚɝəɚɎəɚɕ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ȽȰ 1 ɞɔ-

ɛɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɖɚəɞɜɚɗɫ Ɏ ɝɑɏɘɑə-

ɞɌɜəɧɡ ɝɚɝɟɐɌɡ ɚɍɑɔɡ ɛɚɣɑɖ (ɝɛɜɌɎɌ p=0,001; 

ɝɗɑɎɌ p=0,003). ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɟɎɑɗɔ-

ɣɑəɔɑ RI əɌ ɟɜɚɎəɑ ɘɑɒɐɚɗɑɎɧɡ ɔ ɐɟɏɚɎɧɡ Ɍɜ-

ɞɑɜɔɕ ɎɧɫɎɗɑəɚ ɞɚɗɨɖɚ Ɏ ɛɜɌɎɚɕ ɛɚɣɖɑ (p=0,019 

ɔ p=0,02, ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȽɞɎɚɗɚɎɧɑ Ɍɜɞɑɜɔɔ 

ɚɖɌɓɌɗɔɝɨ ɔəɞɌɖɞəɧ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɝɖɚ-

ɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚɣɑɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ 

(Vmin, Vmax) ɛɚ ɐɌəəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɚ-

ɛɛɗɑɜɚɘɑɞɜɔɔ ɘɑɒɐɟ ɚɝəɚɎəɚɕ ɏɜɟɛɛɚɕ ȽȰ 1 

ɞɔɛɌ ɔ ɏɜɟɛɛɚɕ ɝɜɌɎəɑəɔɫ əɑ ɎɧɫɎɗɑəɚ. 

ɀɟəɖɢɔɚəɌɗɨəɧɕ ɝɞɌɞɟɝ ɛɚɣɑɖ ɟ ɍɚɗɨəɧɡ 

Ȱȹ ɚɢɑəɔɎɌɗɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ȰȹȽȯ ɟ Ɏɝɑɡ 

ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛ ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɏɜɟɛɛɧ 

ɖɚəɞɜɚɗɫ (ȼɔɝ. 2). 

ȬəɌɗɔɓ ɐɌəəɧɡ ȰȹȽȯ ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ 

ɛɚɖɌɓɌɗ, ɣɞɚ Ƚȶɀ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɝəɔ-

ɒɑəɌ ɛɜɔ ɝɜɌɎəɑəɔɔ ɚɍɥɔɡ ɏɜɟɛɛ, ɛɜɔɣɑɘ 

ɍɚɗɨɤɑɑ ɝəɔɒɑəɔɑ Ƚȶɀ ɎɧɜɌɒɑəɚ Ɏ ɏɜɟɛɛɑ 

ɝɜɌɎəɑəɔɫ. 

Ȼɜɔ ɟɏɗɟɍɗɑəəɚɘ ɌəɌɗɔɓɑ ɝɖɚɜɚɝɞəɧɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ əɌ ɎəɟɞɜɔɏɜɟɛɛɚɎɚɘ ɟɜɚɎəɑ (ȹȬȿ, 

ȸȬȿ, Ȼȿ) ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɔɓɘɑəɑəɔɑ ɓəɌɣɑ-

əɔɕ ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ əɌ ɟɜɚɎəɑ Ɏɝɑɡ 

ɎɑɞɎɑɕ ð ɝɞɎɚɗɚɎɧɡ, ɝɑɏɘɑəɞɌɜəɧɡ, ɘɑɒɐɚɗɑ-

Ɏɧɡ, ɐɟɏɚɎɧɡ ð ɚɐəɚəɌɛɜɌɎɗɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ: Ɏ 

Ɏɔɐɑ ɝəɔɒɑəɔɫ ɝɖɚɜɚɝɞɔ Vmin Ɏ ɛɚɐɏɜɟɛɛɑ Ȼȿ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɐɏɜɟɛɛɌɘɔ ȹȬȿ ɔ ȸȬȿ, ɛɜɔ-

ɣɑɘ ɛɜɌɖɞɔɣɑɝɖɔ Ɏ ɚɐɔəɌɖɚɎɚɕ ɝɞɑɛɑəɔ Ɏ ɚɍɑɔɡ 

ɛɚɣɖɌɡ (ȼɔɝ. 3). 

ȺɐəɌɖɚ ɛɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɘ 

ɝəɔɒɑəɔɔ Vmin Ɏ ɛɚɐɏɜɟɛɛɑ Ȼȿ ɚɞɘɑɣɌɑɞɝɫ 

ɝɞɚɕɖɌɫ ɓɌɖɚəɚɘɑɜəɚɝɞɨ, Ɍ ɔɘɑəəɚ əɌɗɔɣɔɑ ɛɚ-

Ɏɧɤɑəɔɫ ɓəɌɣɑəɔɕ ɛɚɖɌɓɌɞɑɗɫ Vmin Ɏ ɚɍɑɔɡ 

ɛɚɣɖɌɡ (ɛɚ ɞɔɛɟ çɝɖɌɣɖɌè) Ɏ ɛɚɐɏɜɟɛɛɑ ȸȬȿ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɛɚɐɏɜɟɛɛɚɕ ȹȬȿ əɌ ɟɜɚɎəɑ Ɏɝɑɡ 

ɝɚɝɟɐɚɎ (ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɘɑɒɐɚɗɑɎɚɕ Ɍɜɞɑɜɔɔ 

ɝɛɜɌɎɌ). 

ȻɚɖɌɓɌɞɑɗɨ Vmax ɍɧɗ ɘɑəɑɑ ɐɚɝɞɚɎɑɜəɧɘ 

ɝɖɚɜɚɝɞəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ Ɏ 

ɚɐɔəɌɖɚɎɚɕ ɝɞɑɛɑəɔ Ɏ ɚɍɑɔɡ ɛɚɣɖɌɡ: ɝɛɜɌɎɌ 

ɝəɔɒɑəɔɑ Vmax ɚɛɜɑɐɑɗɫɗɚɝɨ əɌ ɟɜɚɎəɑ ɝɞɎɚɗɚ-

Ɏɧɡ ɔ ɐɟɏɚɎɧɡ Ɍɜɞɑɜɔɕ, Ɍ ɝɗɑɎɌ ð əɌ ɟɜɚɎəɑ 

ɝɞɎɚɗɚɎɧɡ ɔ ɝɑɏɘɑəɞɌɜəɧɡ. 

Ȼɜɔ ɎəɟɞɜɔɏɜɟɛɛɚɎɚɘ ɌəɌɗɔɓɑ ɞɌɖɒɑ 

ɟɝɞɌəɚɎɗɑəɚ ɛɚɎɧɤɑəɔɑ RI əɌ ɟɜɚɎəɑ ɖɌɖ ɖɜɟɛ-

əɧɡ, ɞɌɖ ɔ ɍɚɗɑɑ ɘɑɗɖɔɡ Ɍɜɞɑɜɔɕ, əɚ ɍɑɓ ɛɚɎɝɑ-

ɘɑɝɞəɚɕ ɎɚɎɗɑɣɑəəɚɝɞɔ Ɏɝɑɡ ɝɚɝɟɐɚɎ ɚɍɑɔɡ ɛɚ-

ɣɑɖ, ɖɌɖ ɩɞɚ ɎɧɫɎɗɫɗɚɝɨ Ɏ ɚɞəɚɤɑəɔɔ Vmin. 

Ȼɜɔ ɎəɟɞɜɔɏɜɟɛɛɚɎɚɘ ɝɜɌɎəɑəɔɔ ȰȹȽȯ 

ɟɝɞɌəɚɎɗɑəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɟɎɑɗɔɣɑ-

əɔɑ Ⱦmax Ɏ ɛɚɐɏɜɟɛɛɑ Ȼȿ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȹȬȿ 

Ɏ ɛɜɌɎɚɕ ɛɚɣɖɑ. ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɛɜɌɎɚɕ ɛɚɣɖɑ 

ɔɘɑɗɚ ɘɑɝɞɚ ɚɞɣɑɞɗɔɎɚ ɎɧɜɌɒɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ 

TĲ ɖɌɖ Ɏ ɛɚɐɏɜɟɛɛɑ ȸȬȿ, ɞɌɖ ɔ ɚɝɚɍɑəəɚ Ɏ ɛɚɐ-

ɏɜɟɛɛɑ Ȼȿ (ȼɔɝ. 4). Ȯ ɗɑɎɚɕ ɛɚɣɖɑ ɚɞɘɑɣɌɗɌɝɨ 

ɞɑəɐɑəɢɔɫ ɖ ɟɎɑɗɔɣɑəɔɪ Ⱦmax ɔ ȾĲ Ɏ ɛɚɐɏɜɟɛ-

ɛɑ Ȼȿ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɍɚɍɥɌɫ ɛɚɗɟɣɑəəɧɑ ɜɑ-

ɓɟɗɨɞɌɞɧ, ɘɚɒəɚ  ɟɞɎɑɜɒɐɌɞɨ,  ɣɞɚ əɌɔɍɚɗɑɑ ɐɚ- 
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ȼɔɝ. 1.  ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɍɚɗɨəɧɡ 

ȽȰ 1 ɞɔɛɌ, ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ ɔ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ (əɌ ɜɔɝɟəɖɑ ɛɜɑɐɝɞɌɎɗɑə ɞɚɗɨɖɚ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɕ ɛɚɖɌɓɌɞɑɗɨ ð RI). 

 

ȼɔɝ. 2.   ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɐɔəɌɘɔɣɑɝɖɚɕ əɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɔ (Ƚȶɀ) Ɏ ɏɜɟɛɛɑ ȽȰ 1 

ɞɔɛɌ ɔ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ. 

 

ȼɔɝ. 3.    ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (Vmin) ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ 

ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɐɔɔ ɐɔɌɍɑɞɔɣɑɝɖɚɕ əɑɠɜɚɛɌɞɔɔ. 
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ɝɞɚɎɑɜəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɔɓɘɑəɑəɔɫ ɝɚɝɞɚɫəɔɫ 

ɛɚɣɑɖ ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ ɫɎɔɗɝɫ RI əɌ ɟɜɚɎəɑ 

ɝɑɏɘɑəɞɌɜəɧɡ Ɍɜɞɑɜɔɕ. Ȼɜɔ ɎəɟɞɜɔɏɜɟɛɛɚɎɚɘ 

ɌəɌɗɔɓɑ (ɛɚɐɏɜɟɛɛ ȹȬȿ, ȸȬȿ ɔ Ȼȿ) əɌɔɍɚɗɑɑ ɐɚ-

ɝɞɚɎɑɜəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɘ ɝɚ-

ɝɞɚɫəɔɑ ɝɚɝɟɐɚɎ ɛɚɣɑɖ ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ, 

ɚɖɌɓɌɗɝɫ ɛɚɖɌɓɌɞɑɗɨ Vmin, ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚ ɝəɔɒɌɪɥɔɕɝɫ Ɏ ɛɚɐɏɜɟɛɛɑ Ȼȿ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɛɚɐɏɜɟɛɛɌɘɔ ȹȬȿ ɔ ȸȬȿ. ȹɑɝɖɚɗɨɖɚ ɘɑ-

əɑɑ ɐɚɝɞɚɎɑɜəɧɘ ɫɎɔɗɝɫ ɛɚɖɌɓɌɞɑɗɨ Vmax, ɡɚɞɫ 

ɝ ɞɚɕ ɒɑ ɓɌɖɚəɚɘɑɜəɚɝɞɨɪ, ɣɞɚ ɔ Vmin. 

ȰɌəəɧɑ ɚɍ ɔɓɘɑəɑəɔɫɡ RI ɟ ɍɚɗɨəɧɡ ȽȰ 1 

ɞɔɛɌ, ɖɌɖ Ɏ ɚɞɑɣɑɝɞɎɑəəɚɕ, ɞɌɖ ɔ Ɏ ɓɌɜɟɍɑɒəɚɕ 

ɗɔɞɑɜɌɞɟɜɑ, əɑɚɐəɚɓəɌɣəɧ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɓəɌɣɔɘɚɑ ɝəɔɒɑ-

əɔɑ RI əɌ ɟɜɚɎəɑ ɘɑɒɐɚɗɑɎɧɡ ɔ ɐɟɏɚɎɧɡ Ɍɜɞɑ-

ɜɔɕ ɟ ɍɚɗɨəɧɡ Ȱȹ əɌ ɝɞɌɐɔɔ ȸȬȿ. ȺɐəɌɖɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ, ɛɜɚɎɑɐɑəəɚɑ A. Okten ɔ ɝɚɌɎɞ., ɝɟ-

ɥɑɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɝɜɑɐəɔɘ ɓəɌɣɑəɔ-

ɑɘ RI ɟ ɐɑɞɑɕ ɝ ȹȬȿ ɔ ȸȬȿ əɑ ɎɧɫɎɔɗɚ [19]. Ⱥɞ-

ɝɟɞɝɞɎɟɪɞ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ RI 

ɚɞ əɚɜɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ 

ɍɑɓ ɛɜɚɫɎɗɑəɔɕ ɐɔɌɍɑɞɔɣɑɝɖɚɕ ɘɔɖɜɚɌəɏɔɚɛɌ-

ɞɔɔ [14, 15, 20, 21]. ȹɌɘɔ ɛɚɗɟɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

Ɏ Ɏɔɐɑ ɛɚɎɧɤɑəɔɫ RI əɌ ɟɜɚɎəɑ ɖɌɖ ɖɜɟɛəɧɡ, 

ɞɌɖ ɔ ɍɚɗɑɑ ɘɑɗɖɔɡ Ɍɜɞɑɜɔɕ Ɏ ɛɚɐɏɜɟɛɛɑ Ȼȿ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɛɚɐɏɜɟɛɛɚɕ ȹȬȿ, əɚ ɍɑɓ ɞɚɞɌɗɨəɚɕ 

ɎɚɎɗɑɣɑəəɚɝɞɔ Ɏɝɑɡ ɝɚɝɟɐɚɎ ɚɍɑɔɡ ɛɚɣɑɖ. 

ȽɚɏɗɌɝəɚ ɘɔɚɏɑəəɚɕ ɏɔɛɚɞɑɓɑ ɝɌɘɚɜɑɏɟɗɫ-

ɢɔɔ ɛɚɣɑɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɛɜɔ ɛɚɎɧɤɑəɔɔ ɐɌɎ-

ɗɑəɔɫ Ɏ Ɍɠɠɑɜɑəɞəɚɕ Ɍɜɞɑɜɔɚɗɑ (ɛɚɎɧɤɑəəɚɑ 

ɏɔɐɜɚɝɞɌɞɔɣɑɝɖɚɑ ɐɌɎɗɑəɔɑ Ɏ ɖɗɟɍɚɣɖɑ ɛɑɜɑɐɌ-

ɑɞɝɫ əɌ ɛɜɔəɚɝɫɥɔɑ ɝɚɝɟɐɧ) ɜɌɝɞɫɏɔɎɌɪɞɝɫ ɑɑ 

ɏɗɌɐɖɚɘɧɤɑɣəɧɑ ɎɚɗɚɖəɌ, ɣɞɚ ɞɚɞɣɌɝ ɟɎɑɗɔɣɔ-

ɎɌɑɞ ɔɡ ɞɚəɟɝ, ɎɚɓɜɌɝɞɌɑɞ əɌɛɜɫɒɑəɔɑ, ɝɚɝɟɐ 

ɝɟɒɔɎɌɑɞɝɫ ɔ ɛɚɎɧɤɌɑɞɝɫ ɝɚɛɜɚɞɔɎɗɑəɔɑ ɞɚɖɟ 

ɖɜɚɎɔ, ɣɞɚ ɐɚɗɒəɚ ɚɞɜɌɓɔɞɨɝɫ əɌ ɛɚɖɌɓɌɞɑɗɫɡ RI 

[22]. Ƚəɔɒɑəɔɑ ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚ 

ɐɌəəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɚɛɛɗɑɜɚɘɑɞɜɔɔ ɘɚɒəɚ 

ɚɍɦɫɝəɔɞɨ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ. ȶɚɘɛɑəɝɌɞɚɜ-

əɚɑ ɜɌɝɤɔɜɑəɔɑ ɛɜɔəɚɝɫɥɑɕ Ɍɜɞɑɜɔɚɗɧ əɌ ɝɞɌ-

ɐɔɔ əɚɜɘɚɗɨɍɟɘɔəɟɜɔɔ ɛɜɔɎɚɐɔɞ ɖ ɟɘɑəɨɤɑ-

əɔɪ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ əɑɕ, ɣɞɚ Ɏ əɌɤɑɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɚɞɜɌɒɌɑɞɝɫ Ɏ Ɏɔɐɑ ɟɘɑəɨɤɑəɔɫ ɖɚ-

əɑɣəɚ-ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɝɖɚɜɚɝɞɔ (Vmin) Ɏ ɝɚɝɟ-

ɐɌɡ ɛɚɣɑɖ ɖɌɖ ɘɑɗɖɚɏɚ, ɞɌɖ ɔ ɖɜɟɛəɚɏɚ ɖɌɗɔɍɜɌ. 

Ƀɞɚ ɖɌɝɌɑɞɝɫ ɛɚɎɧɤɑəɔɫ Vmin Ɏ ɛɚɐɏɜɟɛ-

ɛɑ ȸȬȿ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɐɏɜɟɛɛɚɕ ȹȬȿ (ɛɚ ɞɔ-

ɛɟ çɝɖɌɣɖɌè), ɞɚ ɐɌəəɧɕ ɠɑəɚɘɑə ɘɚɒəɚ ɛɜɑɐ-

ɛɚɗɚɒɔɞɑɗɨəɚ ɚɍɦɫɝəɔɞɨ ɜɑɓɟɗɨɞɌɞɚɘ Ɏɚɓɐɑɕ-

ɝɞɎɔɫ ɛɜɑɛɌɜɌɞɚɎ ɔəɏɔɍɔɞɚɜɚɎ Ɍəɏɔɚɞɑəɓɔə-

ɛɜɑɎɜɌɥɌɪɥɑɏɚ ɠɑɜɘɑəɞɌ (ɔȬȻɀ) ɔɗɔ ɝɌɜɞɌəɚɎ 

(ɌəɞɌɏɚəɔɝɞɧ ɜɑɢɑɛɞɚɜɚɎ ȬȾ2), ɖɚɞɚɜɧɑ ɛɜɔɎɚ-

ɐɫɞ ɖ ɍɗɚɖɌɐɑ ɛɜɑɝɝɚɜəɧɡ ɩɠɠɑɖɞɚɎ ȬȾ2 əɌ 

Ɏɧəɚɝɫɥɟɪ Ɍɜɞɑɜɔɚɗɟ ɛɚɣɑɣəɚɏɚ ɖɗɟɍɚɣɖɌ ɔ 

Ɏɜɑɘɑəəɚ ɛɚɎɧɤɌɪɞ Vmin ɓɌ ɝɣɑɞ ɏɑɘɚɐɔəɌɘɔ-

ɣɑɝɖɚɕ ɜɌɓɏɜɟɓɖɔ ɛɚɣɑɣəɚɏɚ ɖɗɟɍɚɣɖɌ. 

ȭɑɓɟɝɗɚɎəɧɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɢɑəɖɌ 

ɝɚɝɞɚɫəɔɫ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ɛɚɣɑɖ ɛɚ ɐɌəəɧɘ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɚɛɛɗɑɜɚɘɑɞɜɔɔ ɟ ɍɚɗɨəɧɡ ȽȰ 1 

ɞɔɛɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɒɌ ɓɌɍɚɗɑɎɌəɔɫ (ȼɔɝ. 

5). 

ȿ ɍɚɗɨəɧɡ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ȽȰ 1 ɞɔɛɌ 

ɟɎɑɗɔɣɑəɔɑ ɝɞɌɒɌ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔɎɚɐɔɗɚ ɖ ɔɓ-

ɘɑəɑəɔɪ ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɍɜɞɑɜɔɕ Ɏɝɑɡ 

ɟɜɚɎəɑɕ. ȾɌɖ, ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ ɝɚ ɝɞɌɒɑɘ 

ɓɌɍɚɗɑɎɌəɔɫ ɝɎɧɤɑ 10 ɗɑɞ ɎɧɫɎɗɑəɚ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɝəɔɒɑəɔɑ Vmin Ɏ ɝɞɎɚɗɚɎɧɡ, 

ɝɑɏɘɑəɞɌɜəɧɡ, ɘɑɒɐɚɗɑɎɧɡ ɔ ɐɟɏɚɎɧɡ Ɍɜɞɑɜɔɫɡ 

ɚɍɑɔɡ ɛɚɣɑɖ. 

ȰɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ ɛɚɖɌɓɌɞɑɗɫ Vmax 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ ɞɚɗɨɖɚ Ɏ ɝɞɎɚɗɚɎɧɡ Ɍɜɞɑɜɔɫɡ 

ɗɑɎɚɕ ɛɚɣɖɔ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ ɛɚɖɌɓɌɞɑɗɑɘ 

ɔɓɘɑəɑəɔɫ ɏɑɘɚɐɔəɌɘɔɖɔ ɛɚɣɑɖ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɝɞɌɒɌ ȽȰ 1 ɞɔɛɌ ɫɎɔɗɝɫ ɔ RI, ɓəɌɣɑəɔɫ ɖɚɞɚ-

ɜɚɏɚ ɐɚɝɞɚɎɑɜəɚ ɛɚɎɧɝɔɗɔɝɨ Ɏ ɚɍɑɔɡ ɛɚɣɖɌɡ əɌ 

Ɏɝɑɡ ɟɜɚɎəɫɡ (ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɝɑɏɘɑəɞɌɜəɧɡ 

Ɍɜɞɑɜɔɕ ɝɗɑɎɌ ɔ ɐɟɏɚɎɧɡ Ɍɜɞɑɜɔɕ ɝɛɜɌɎɌ) (ȼɔɝ. 

6). 

ȿ ɍɚɗɨəɧɡ ɛɚɐɏɜɟɛɛɧ ȹȬȿ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɐɗɔɞɑɗɨəɚɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɔɝɝɗɑɐɟɑɘɧɡ ɛɚɖɌɓɌɞɑɗɫɡ 

ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɍɧɗɚ. ȴɘɑɗɚ ɘɑɝɞɚ ɞɚɗɨɖɚ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɝəɔɒɑəɔɑ Vmin əɌ ɟɜɚɎəɑ 

ɝɑɏɘɑəɞɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɜɌɎɚɕ ɛɚɣɖɔ ɟ ɍɚɗɨəɧɡ 

ɝɚ ɝɞɌɒɑɘ ɍɚɗɑɑ 10 ɗɑɞ (p=0,049). 

Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚɐɏɜɟɛɛɧ ȸȬȿ 

ɛɚɗɟɣɑəɌ ɍɚɗɑɑ ɜɌɓəɚɚɍɜɌɓəɌɫ ɖɌɜɞɔəɌ, ɛɜɌɎɐɌ, 

əɑɝɚɏɗɌɝɚɎɌəəɌɫ ɛɚ ɚɍɑɔɘ ɛɚɣɖɌɘ. ȺɐəɌɖɚ ɔɓ-

ɘɑəɑəɔɫ ɛɚ-ɛɜɑɒəɑɘɟ ɖɌɝɌɗɔɝɨ Vmin. ȾɌɖ, 

ɝɛɜɌɎɌ Vmin ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɝəɔɒɑəɌ ɟ 

ɏɜɟɛɛɧ ɗɔɢ ɝɚ ɝɞɌɒɑɘ ȽȰ 1 ɞɔɛɌ ɍɚɗɑɑ 10 ɗɑɞ 

əɌ ɟɜɚɎəɑ ɝɞɎɚɗɚɎɧɡ, ɝɑɏɘɑəɞɌɜəɧɡ ɔ ɐɟɏɚɎɧɡ 

Ɍɜɞɑɜɔɕ. ȽɗɑɎɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɝəɔɒɑ-

əɔɑ Vmin ɛɜɔ ɟɎɑɗɔɣɑəɔɔ ɝɞɌɒɌ ȽȰ 1 ɞɔɛɌ 

ɔɘɑɗɚ ɘɑɝɞɚ Ɏ ɝɞɎɚɗɚɎɧɡ ɔ ɘɑɒɐɚɗɑɎɧɡ Ɍɜɞɑɜɔ-

ɫɡ. ȽɗɑɎɌ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ ɔ ɐɚɝɞɚɎɑɜəɚɑ ɛɚ-

Ɏɧɤɑəɔɑ ɔəɐɑɖɝɌ ɜɑɓɔɝɞɔɎəɚɝɞɔ əɌ ɟɜɚɎəɑ 

ɝɞɎɚɗɚɎɧɡ ɔ ɘɑɒɐɚɗɑɎɧɡ Ɍɜɞɑɜɔɕ. Ȯ ɔɞɚɏɑ ɛɚɐ-

ɏɜɟɛɛɌ ȸȬȿ ɍɧɗɌ ɣɟɎɝɞɎɔɞɑɗɨəɌ ɖ ɟɎɑɗɔɣɑəɔɪ 

ɝɞɌɒɌ ɓɌɍɚɗɑɎɌəɔɫ ɔ, ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ, Ɏ Ɏɔɐɑ 

ɝəɔɒɑəɔɫ Vmin. 

Ȼɚɐɚɍəɧɕ ɌəɌɗɔɓ əɑ ɛɜɚɎɚɐɔɗɔ ɛɜɔɘɑəɔ-

ɞɑɗɨəɚ ɖ ɛɚɐɏɜɟɛɛɑ Ȼȿ, ɞ.ɖ. Ɏ əɑɕ əɑɞ əɔ ɚɐəɚɏɚ 

ɛɌɢɔɑəɞɌ ɝɚ ɝɞɌɒɑɘ ȽȰ 1 ɞɔɛɌ ɘɑəɑɑ 10 ɗɑɞ. 

ȹɌ ɩɞɌɛɑ ɌəɌɗɔɓɌ ɜɑɓɟɗɨɞɌɞɚɎ ȰȹȽȯ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɒɌ ȽȰ 1 ɞɔɛɌ ɟɝɞɌəɚɎɗɑəɚ ɝɞɌ-

ɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɝəɔɒɑəɔɑ Ƚȶɀ ɟ ɍɚɗɨəɧɡ 

ȽȰ 1 ɞɔɛɌ ɝɚ ɝɞɌɒɑɘ ɓɌɍɚɗɑɎɌəɔɫ ɍɚɗɑɑ 10 ɗɑɞ, 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɘɑəɨɤɔɘ ɝɞɌɒɑɘ (ȼɔɝ. 7). 

Ȱɗɫ ɟɝɞɌəɚɎɗɑəɔɫ ɛɜɔɚɜɔɞɑɞəɚɝɞɔ ɖɌɒɐɚ-

ɏɚ ɔɓ ɔɝɛɚɗɨɓɟɑɘɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɑɞɚɐɚɎ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɐɗɫ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɎɧɫɎɗɑ-

əɔɫ əɌɜɟɤɑəɔɫ ɠɟəɖɢɔɔ ɛɚɣɑɖ ɔ ɠɚɜɘɔɜɚɎɌ-

əɔɫ Ȱȹ əɌɘɔ Ɏɧɛɚɗəɑə ɖɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ 

ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɔ ȰȹȽȯ ɝ ɐɌəəɧɘɔ ɜɑɠɑɜɑəɞəɚɏɚ ɘɑɞɚɐɌ ð 

ɚɛɜɑɐɑɗɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɔ ɢɔɝɞɌɞɔəɌ Ƚ Ɏ ɝɧ-

Ɏɚɜɚɞɖɑ ɖɜɚɎɔ (ɞɌɍɗɔɢɌ 4). 
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ȼɔɝ. 4.  ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ȰȹȽȯ (Ⱦmax, ȾĲ) ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌ-

ɐɔɔ ɐɔɌɍɑɞɔɣɑɝɖɚɕ əɑɠɜɚɛɌɞɔɔ. 

 

ȼɔɝ. 5.   ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (Vmin) ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɟ 

ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɒɌ ɓɌɍɚɗɑɎɌəɔɫ. 

 

ȼɔɝ. 6.    ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (RI) ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɟ 

ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɒɌ ɓɌɍɚɗɑɎɌəɔɫ. 
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ȼɔɝ. 7.  ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɐɔəɌɘɔɣɑɝɖɚɕ əɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɔ (Ƚȶɀ) Ɏ ɏɜɟɛɛɑ ȽȰ 1 

ɞɔɛɌ ɔ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ. 

ȾɌɍɗɔɢɌ ʈ4.     ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ȿȳȴ ɔ ȰȹȽȯ. 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ r (ʉʧʠʨʤʝʥ) p 

RI ʩʝʛʤʝʥʪʘʨʥʳʭ ʘʨʪʝʨʠʡ (ʚ ʩʨʝʜʥʝʤ) 0,705 <0,001 

ʉʂʌ, ʤʣ/ʤʠʥ/1,73 ʤ2 - 0,380 0,023 

ʇʨʠʤʝʯʘʥʠʷ: ʨ ï ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ.    
 

 

ȼɔɝ. 8.   ȷɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɍɗɏɚɜɔɞɘ ɐɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɛɚɣɑɖ ɟ ɍɚɗɨəɧɡ ɝɌɡɌɜəɧɘ 

ɐɔɌɍɑɞɚɘ 1 ɞɔɛɌ. 
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Ȱɗɫ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɔɝɛɚɗɨɓɚɎɌ-

əɧ ɛɚɖɌɓɌɞɑɗɔ, ɚɍɗɌɐɌɪɥɔɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚɕ ɜɌɓəɔɢɑɕ ɛɜɔ ɚɍɥɑɏɜɟɛɛɚɎɚɘ ɌəɌɗɔɓɑ 

(ɏɜɟɛɛ ȽȰ 1 ɞɔɛɌ, ɝɜɌɎəɑəɔɫ ɔ ɖɚəɞɜɚɗɫ). ɉɞɔ-

ɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɫɎɔɗɔɝɨ: 

- ɛɜɔ ȿȳȴ - ɔəɐɑɖɝ ɜɑɓɔɝɞɔɎəɚɝɞɔ (RI) əɌ 

ɟɜɚɎəɑ ɝɑɏɘɑəɞɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɜɌɎɚɕ 

(0,615Ñ0,074; p=0,001) ɔ ɗɑɎɚɕ (0,612Ñ0,075; 

p=0,003) ɛɚɣɑɖ. ȰɌəəɧɑ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ȽȰ 1 

ɞɔɛɌ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɚɛɛɗɑɜɚɘɑɞɜɔɔ ɚɍɦ-

ɑɐɔəɫɗɔɝɨ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ RI ɝɑɏɘɑəɞɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ ɛɜɌɎɚɕ 

(0,573Ñ0,042) ɔ ɗɑɎɚɕ (0,576Ñ0,032) ɛɚɣɑɖ; 

- ɛɜɔ ȰȹȽȯ - ɚɍɥɑɑ Ƚȶɀ Ɏ ɏɜɟɛɛɑ ȽȰ 1 

ɞɔɛɌ: 85,9 (74,1-98,7). ȰȹȽȯ Ɏ ɖɚəɞɜɚɗɨəɚɕ 

ɏɜɟɛɛɑ əɑ ɛɜɚɎɚɐɔɗɔ. ȰɚɝɞɚɎɑɜəɚɝɞɨ ɚɞɗɔɣɔɕ 

ɛɚɗɟɣɔɗɔ ɛɚ ɐɌəəɧɘ Ɏ ɏɜɟɛɛɑ ɝɜɌɎəɑəɔɫ: 69,8 

(68,55 -77,6); p=0,024. Ȼɜɔ ɖɚɜɜɑɗɫɢɔɚəəɚɘ 

ɌəɌɗɔɓɑ ɐɌəəɧɡ ȰȹȽȯ ɔ ɢɔɝɞɌɞɔəɌ Ƚ ɔɝɛɚɗɨɓɚ-

ɎɌɗɔ ɚɍɥɑɑ Ƚȶɀ ɞɚɗɨɖɚ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ȽȰ 1 

ɞɔɛɌ. 

ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɔ ɝ ɛɚ-

ɖɌɓɌɞɑɗɑɘ ɢɔɝɞɌɞɔəɌ Ƚ ɐɗɫ ȿȳȴ (RI) Ɏ ɚɝəɚɎəɚɕ 

ɏɜɟɛɛɑ ȽȰ 1 ɞɔɛɌ (1924 (1649,8-2174,6)) ɔ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ (1515,5 (1494,3-1576, 2)). 

ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɔ ɝ ɛɚ-

ɖɌɓɌɞɑɗɑɘ ɢɔɝɞɌɞɔəɌ Ƚ ɐɗɫ ȰȹȽȯ (Ƚȶɀ) ɞɚɗɨɖɚ Ɏ 

ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ ȽȰ 1 ɞɔɛɌ (1924 (1649,8-

2174,6)).  

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɚɗɟɣɑəɌ ɝɔɗɨəɌɫ ɛɚɗɚɒɔ-

ɞɑɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ RI ɛɚ ɐɌəəɧɘ ɐɚ-

ɛɛɗɑɜɚɘɑɞɜɔɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɔ ɟɜɚɎəɑɘ ɢɔ-

ɝɞɌɞɔəɌ C (r=0,705, p<0,001) ɔ ɝɗɌɍɌɫ, əɚ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ, ɚɍɜɌɞəɌɫ ɗɔəɑɕəɌɫ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ Ƚȶɀ ɛɚ ɐɌəəɧɘ ȰȹȽȯ 

ɔ ɟɜɚɎəɑɘ ɢɔɝɞɌɞɔəɌ C (r=ð0,38, p=0,023).  

ȽɔɗɨəɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ RI ɝ ɢɔ-

ɝɞɌɞɔəɚɘ C ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɛɜɔɚɜɔɞɑɞəɚɘ 

ɓəɌɣɑəɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɚɛɛɗɑɜɚɘɑɞɜɔɔ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ əɌɣɌɗɨəɧɡ əɌɜɟɤɑəɔɕ ɏɑɘɚɐɔəɌ-

ɘɔɖɔ ɛɚɣɑɖ ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ. 

ȹɌɗɔɣɔɑ ɝɗɌɍɚɕ, əɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɚɕ, ɚɍɜɌɞəɚɕ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɔ Ƚȶɀ ɔ 

ɟɜɚɎəɫ ɢɔɝɞɌɞɔəɌ C ɚɍɚɝəɚɎɧɎɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɌ ȰȹȽȯ Ɏ ɚɢɑəɖɑ ɠɔɗɨɞɜɌ-

ɢɔɚəəɚɕ ɠɟəɖɢɔɔ ɛɚɣɑɖ. ȺɐəɌɖɚ ȰȹȽȯ ɟɝɞɟɛɌ-

ɑɞ Ɏɚɓɘɚɒəɚɝɞɫɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɚɛɛɗɑɜɚɘɑɞ-

ɜɔɔ Ɏ ɚɢɑəɖɑ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɚɎ 

ɜɌɓɎɔɞɔɫ əɑɠɜɚɛɌɞɔɔ. 

Ȯ ɝɎɫɓɔ ɝ ɛɚɗɟɣɑəəɧɘɔ ɐɌəəɧɘɔ Ɏɚɓɘɚɒ-

əɚ ɔɓɘɑəɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɚɐɡɚɐɚɎ Ɏ 

ɚɢɑəɖɑ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɝɚɝɟɐɔɝɞɚɏɚ 

ɓɎɑəɌ ɔ ɠɔɗɨɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ ɛɚɣɑɖ ɟ 

ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ, ɖɚɞɚɜɧɑ ɝɠɚɜɘɟɗɔɜɚɎɌəɧ Ɏ 

ɛɜɔɎɚɐɔɘɚɘ Ɍɗɏɚɜɔɞɘɑ (ȼɔɝ. 8). 

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɜɑɠɑ-

ɜɑəɞəɚɏɚ ɘɑɞɚɐɌ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɗɟɣɑɎɧɡ ɘɑɞɚ-

ɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ ɟɝɞɌəɚɎ-

ɗɑəɚ ɛɜɔɚɜɔɞɑɞəɚɑ ɓəɌɣɑəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ 

ɐɚɛɛɗɑɜɚɘɑɞɜɔɔ Ɏ ɎɧɫɎɗɑəɔɔ əɌɣɌɗɨəɧɡ əɌɜɟ-

ɤɑəɔɕ ɛɚɣɑɣəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ ɔ Ɏɚɓɘɚɒəɚɝɞɨ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɔəɌɘɔɣɑɝɖɚɕ əɑɠɜɚɝɢɔəɞɔ-

ɏɜɌɠɔɔ Ɏ ɚɢɑəɖɑ ɠɔɗɨɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ ɛɚ-

ɣɑɖ. 

ȰɚɝɞɚɎɑɜəɧɘ ɛɜɔɓəɌɖɚɘ əɌɜɟɤɑəɔɫ ɛɚ-

ɣɑɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɫɎɗɫɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɔəɐɑɖ-

ɝɌ ɜɑɓɔɝɞɔɎəɚɝɞɔ əɌ ɟɜɚɎəɑ ɝɑɏɘɑəɞɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ ɛɚ ɐɌəəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, Ɍ ɛɜɔɓəɌɖɚɘ əɌɜɟɤɑəɔɫ ɠɔɗɨɞɜɌɢɔɚəəɚɕ 

ɠɟəɖɢɔɔ ɛɚɣɑɖ ð ɝəɔɒɑəɔɑ ɝɖɚɜɚɝɞɔ ɖɗɟɍɚɣɖɚ-

Ɏɚɕ ɠɔɗɨɞɜɌɢɔɔ ɛɚ ɐɌəəɧɘ ɐɔəɌɘɔɣɑɝɖɚɕ 

əɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɔ. 

ȹɌɜɌɝɞɌəɔɑ ɞɫɒɑɝɞɔ ɐɔɌɍɑɞɔɣɑɝɖɚɕ 

əɑɠɜɚɛɌɞɔɔ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɝəɔɒɑəɔɑɘ ɘɔəɔ-

ɘɌɗɨəɚɕ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ əɌ ɟɜɚɎəɑ Ɏɝɑɡ ɛɚ-

ɣɑɣəɧɡ Ɍɜɞɑɜɔɕ, ɛɚɎɧɤɑəɔɑɘ ɔəɐɑɖɝɌ ɜɑɓɔ-

ɝɞɔɎəɚɝɞɔ əɌ ɟɜɚɎəɑ ɘɑɒɐɚɗɑɎɧɡ Ɍɜɞɑɜɔɕ ɔ 

ɟɎɑɗɔɣɑəɔɑɘ Ɏɜɑɘɑəɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ əɌɖɚɛɗɑ-

əɔɫ ɔ Ɏɜɑɘɑəɔ ɛɚɗɟɎɧɎɑɐɑəɔɫ ɜɌɐɔɚɠɌɜɘɛɜɑ-

ɛɌɜɌɞɌ ɟ ɍɚɗɨəɧɡ ȽȰ 1 ɞɔɛɌ əɌ ɝɞɌɐɔɔ ɛɜɚɞɑɔ-

əɟɜɔɔ. 

ȿɎɑɗɔɣɑəɔɑ ɝɞɌɒɌ ɓɌɍɚɗɑɎɌəɔɫ ȽȰ 1 ɞɔɛɌ 

ɝɎɧɤɑ 10 ɗɑɞ ɛɜɔɎɚɐɔɞ, ɛɚ ɐɌəəɧɘ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖ ɝəɔɒɑəɔɪ ɘɔəɔɘɌɗɨ-

əɚɕ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɚɎɧɤɑəɔɪ ɔəɐɑɖɝɌ 

ɜɑɓɔɝɞɔɎəɚɝɞɔ Ɏ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɫɡ Ɏɝɑɡ ɟɜɚɎ-

əɑɕ, Ɍ ɛɚ ɐɌəəɧɘ ɐɔəɌɘɔɣɑɝɖɚɕ əɑɠɜɚɝɢɔəɞɔ-

ɏɜɌɠɔɔ ð ɖ ɝəɔɒɑəɔɪ ɝɖɚɜɚɝɞɔ ɖɗɟɍɚɣɖɚɎɚɕ 

ɠɔɗɨɞɜɌɢɔɔ. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɍɗɏɚɜɔɞɘ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɚɗɨəɧɡ ɐɔɌɍɑɞɔɣɑɝɖɚɕ əɑɠɜɚɛɌɞɔɑɕ ɎɖɗɪɣɌɑɞ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ əɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ 

ɐɚɛɛɗɑɜɚɘɑɞɜɔɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ əɌɜɟɤɑəɔɫ ɛɚ-

ɣɑɣəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ, Ɍ əɌ Ɏɞɚɜɚɘ ð ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɐɔəɌɘɔɣɑɝɖɚɕ əɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɔ ɐɗɫ 

ɚɢɑəɖɔ ɠɔɗɨɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ ɛɚɣɑɖ. 
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ȯȴȻȺɀȼȬȶɂȴȺȹȴȼȺȮȬȹȴȱ ȰȺȳɇ ȴȳȷȿɃȱȹȴɋ Ȼȼȴ ȰȴȽȾȬȹɂȴȺȹȹȺȵ   

ȷȿɃȱȮȺȵ ȾȱȼȬȻȴȴ  ȸȱȽȾȹȺ-ȼȬȽȻȼȺȽȾȼȬȹȱȹȹȺȯȺ  

ȼȬȶȬ ȻȼȱȰȽȾȬȾȱȷɈȹȺȵ Ȳȱȷȱȳɇ 
 

ȶɟɤəɑɜɚɎɌ ȱ.Ȯ.1, ȶɜɟɞɔɗɔəɌ ȹ.ȴ.2, ȳɎɑɜɑɎɌ ȱ.ȷ.1 

 
ɌɓɜɌɍɚɞɖɌ əɚɎɚɕ ɘɑɞɚɐɔɖɔ 3D-ɖɚəɠɚɜɘəɚɕ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ (ȷȾ) ɘɑɝɞəɚ-

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ ɜɌɖɌ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ (ȼȻȲ) ɝ ɘɚɐɟɗɫɢɔɑɕ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ɛɟɣɖɌ ɔɓɗɟɣɑəɔɫ, ɝ ɛɚɐɎɑɐɑəɔɑɘ ɔəɞɑɏɜɔɜɚɎɌəəɚɏɚ ɝɔɘɟɗɨɞɌəəɚɏɚ 

ɍɟɝɞɌ Ɏ ɜɑɒɔɘɑ ɏɔɛɚɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ƚ 2012 ɏɚɐɌ əɌ ɍɌɓɑ   ȯɚɘɑɗɨɝɖɚɏɚ ɚɍɗɌɝɞəɚɏɚ ɖɗɔəɔɣɑɝɖɚ-

ɏɚ  ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɐɔɝɛɌəɝɑɜɌ ɛɜɚɗɑɣɑəɚ 82 ɛɌɢɔɑəɞɌ.  ȻɌɢɔɑəɞɧ   ɜɌɝɛɜɑɐɑɗɫɪɞɝɫ 

əɌ ɐɎɑ ɏɜɟɛɛɧ: ɚɝəɚɎəɟɪ ɔ ɖɚəɞɜɚɗɨəɟɪ.  Ȯ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ (42 ɛɌɢɔɑəɞɌ) ɛɜɚɎɚɐɔɗɌɝɨ 

3D -ȷȾ  Ɏ ɜɑɒɔɘɑ ɏɔɛɚɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ.  ȼɌɓɚɎɌɫ ɚɣɌɏɚɎɌɫ ɐɚɓɌ (ȼȺȰ) 2,6 ȯɜ ɐɚ ɝɟɘ-

ɘɌɜəɚɕ ɚɣɌɏɚɎɚɕ ɐɚɓɧ (ȽȺȰ) 65 ȯɜ, Ɏɝɑɏɚ 25 ɠɜɌɖɢɔɕ ɓɌ 5 əɑɐɑɗɨ. Ȯ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛ-

ɛɑ 40 ɛɌɢɔɑəɞɚɎ, ɛɚɗɟɣɔɎɤɔɡ ȷȾ Ɏ ɜɑɒɔɘɑ ɝɞɌəɐɌɜɞəɚɏɚ ɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ (ȼȺȰ 2 ȯɜ 

ɐɚ ȽȺȰ 78 ȯɜ, Ɏɝɑɏɚ 39 ɠɜɌɖɢɔɕ ɓɌ 7,5 əɑɐɑɗɨ). Ȯɝɑ ɛɌɢɔɑəɞɧ ɚɍɗɟɣɌɗɔɝɨ əɌ ɗɔəɑɕəɚɘ 

ɟɝɖɚɜɔɞɑɗɑ  ɝ ɚɍɫɓɌɞɑɗɨəɧɘ ɖɚəɞɜɚɗɑɘ ɛɚɗɚɒɑəɔɫ ɘɔɤɑəɔ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑ-

əɔ. Ƚɜɑɐəɫɫ ɐɗɔɞɑɗɨəɚɝɞɨ ɗɑɣɑəɔɫ   ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɝɚɝɞɌɎɔɗɌ 35 ɐəɑɕ, ɖɚəɞɜɚɗɨəɚɕ ð 

56 ɐəɑɕ. 

 ȼɑɓɟɗɨɞɌɞɧ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ ɛɑɜɑəɑɝɗɔ ȷȾ. ȹɌɘɔ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌəɌ  ɣɌɝɞɚɞɌ ɜɌɓɎɔɞɔɫ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɍɚɗɨəɧɡ ɚɝɞɜɧɡ ɗɟɣɑɎɧɡ ɜɑɌɖɢɔɕ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɤɖɌɗɧ EORTC/RTOG [15]. Ⱥɝɞɜɚɕ ɏɌɝɞɜɚɔəɞɑɝɞɔəɌɗɨəɚɕ ɔ ɏɑəɔɞɚɟɜɑəɌɗɨəɚɕ 

ɞɚɖɝɔɣəɚɝɞɔ G3 əɑ əɌɍɗɪɐɌɗɚɝɨ əɔ Ɏ ɚɐəɚɕ ɔɓ ɏɜɟɛɛ. ȺɝɞɜɌɫ ɜɑɖɞɌɗɨəɌɫ ɞɚɖɝɔɣəɚɝɞɨ  

G1-2 əɌɍɗɪɐɌɗɌɝɨ ɟ 22% [95% Ȱȴ (9,5-34,5)] ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɔ ɟ 26% [95% Ȱȴ 

(12,4 -39,6)] ɛɌɢɔɑəɞɚɎ ɖɚəɞɜɚɗɨəɚɕ  ɏɜɟɛɛɧ. ȺɝɞɜɌɫ ɟɜɑəɌɗɨəɌɫ ɞɚɖɝɔɣəɚɝɞɨ G1-2 ɔɘɑ-

ɗɌ ɘɑɝɞɚ ɟ 44% [95% Ȱȴ (29,0-59,0)] ɚɝəɚɎəɚɕ ɔ ɟ 48% [95% Ȱȴ (32,5-62,5)] ɛɌɢɔɑəɞɚɎ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ.  ȼɌɓəɔɢɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑɓəɌɣɔɘɌ (p=0,31). 

ȳɌɖɗɪɣɑəɔɑ. ȻɜɑɐɎɌɜɔɞɑɗɨəɧɑ ɐɌəəɧɑ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ əɚɎɧɕ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ   

ɝəɔɓɔɞɨ ɣɔɝɗɚ ɔ ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɚɝɞɜɧɡ ɗɟɣɑɎɧɡ ɜɑɌɖɢɔɕ ɝɚ ɝɞɚɜɚəɧ ɛɜɫɘɚɕ 

ɖɔɤɖɔ ɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɍɑɓɚɛɌɝɑə, ɛɚɓɎɚɗɫɑɞ ɝɚɖɜɌɞɔɞɨ ɚɍɥɑɑ Ɏɜɑɘɫ ɖɟɜɝɌ ȷȾ ɍɑɓ 

ɝəɔɒɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ. ȸɑɞɚɐ ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ, ɜɌɖ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ, ɏɔ-

ɛɚɠɜɌɖɢɔɚəɔɜɚɎɌəɔɑ ɐɚɓɧ ɔɓɗɟɣɑəɔɫ, IMRT. 

 

HYPOFRACTIONATED EXTERNAL-BEAM RADIOTHERAPY FOR LOCALLY  

AD-VANCED PROSTATE CANCER 

 

Kushnerova E. V.1, Krutilina N.I.2, Zvereva E.L.1  
 

evelopment of new method of 3D -conformal radiotherapy (RT) for locally a d-

vanced prostate cancer (PC), with modulated intensity of radiation beam, 

provi ding integrated simultaneous boost in hypofractionated mode.  

Mat erials and methods . Eighty -two patients have been treated in Gomel r e-

gional clinical oncology center since 2012. All the patients were divided into two groups: 

basic and control. In the study group (42 patients) 3D -RT in hypofractionated mode was 

per formed . A single boost dose of 2.6 Gy to a total boost dose 65 Gy, 25 fractions within the 

5 weeks. In the control group 40 patients were treated with RT in standard fraction a-

tionmode (single boost dose of 2 Gy to a total boost dose of 78 Gy, 39 fractions within  7.5 

weeks). All patients were exposed to radiation at a linear accelera -tor with the mandatory 

control of the targetõs postition in real time. The mean duration of treatment in the basic 

group was 35 days, in the control group - 56 days.  
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Results . All pati ents undergone the RT satisfactorily. We analyzedthe rate of acute 

radiation reactionsdevelopment in both groups using a scale EORTC / RTOG [15]. Acute 

gastrointe stinal and genitourenaltoxicity G3 was not observed in any of the groups. Acute 

rectal toxicit y G1 -2 was ob -served in 22% patientsin the basic group [95% DI (9,5 -34,5)]and 

in 26%of casesin the control group [95% DI (12,4 -39,6)]. Acute urenaltoxicity G1 -2 occurred 

in 44% patients in the basic group [95% DI (29,0 -59,0)] andin 48% patients in the cont rol 

group[95% DI (32,5 -62,5)]. The difference is statistically insignificant (p = 0,31).  

Conclusion . Preliminary results show that the new method can reduce the number 

and se -verity of acute radiation reactions from the rectum and bladder, it is safe, it r educes 

the t otal time course of radiation therapy without reducing the effectiveness of treatment. 

The method requires further examination.  

 
Keywords: radiation therapy, prostate cancer, hypofractionated external -

beam radiotherapy, IMRT.  
 

 
 

Ɍɖ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ (ȼȻȲ) Ɏɚ 

ɘəɚɏɔɡ ɝɞɜɌəɌɡ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɡɝɫ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɟ ɘɟɒɣɔə ɝɜɑɐəɑ-

ɏɚ ɔ ɛɚɒɔɗɚɏɚ ɎɚɓɜɌɝɞɌ. 

 Ȼɚ ɘɌɞɑɜɔɌɗɌɘ ȮȺȳ (ɍɌɓɌ ɐɌəəɧɡ 

Globocan, 2012 ɏ.) ɟ 1,1 ɘɔɗɗɔɚəɌ ɣɑɗɚɎɑɖ Ɏɚ 

Ɏɝɑɘ ɘɔɜɑ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə ȼȻȲ Ɏ 2012 ɏ., 

ɣɞɚ ɝɚɝɞɌɎɔɗɚ 15% ɚɞ Ɏɝɑɡ ɚəɖɚɓɌɍɚɗɑɎɌəɔɕ, 

ɐɔɌɏəɚɝɞɔɜɟɑɘɧɡ ɟ ɘɟɒɣɔə. Ȼɜɔ ɩɞɚɘ ɛɚɣɞɔ 

70% ɝɗɟɣɌɑɎ (759 000) ɛɜɔɡɚɐɔɞɝɫ əɌ ɍɚɗɑɑ ɜɌɓ-

Ɏɔɞɧɑ ɜɑɏɔɚəɧ. ȻɚɖɌɓɌɞɑɗɨ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ Ɏ 

ȱɎɜɚɛɑɕɝɖɚɘ ɜɑɏɔɚəɑ Ɏ 2012 ɏ. Ɏ ɝɜɑɐəɑɘ ɝɚ-

ɝɞɌɎɔɗ 59,3 əɌ 100000 ɘɟɒɝɖɚɏɚ əɌɝɑɗɑəɔɫ, 

ɛɜɔɎɑɐɑəəɚɏɚ ɛɚ ɎɚɓɜɌɝɞəɚɕ ɝɞɜɟɖɞɟɜɑ ɖ ɘɔɜɚ-

Ɏɚɘɟ ɝɞɌəɐɌɜɞɟ - World. ɉɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɑ 

ɜɌɓɗɔɣɔɫ Ɏ ɟɜɚɎəɫɡ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɛɚ ɝɞɜɌəɌɘ 

ɔɘɑɪɞ ɚɣɑəɨ ɤɔɜɚɖɔɕ ɐɔɌɛɌɓɚə: ɚɞ 20 (ȿɖɜɌɔ-

əɌ) ɐɚ 100-120 (ȶɌəɌɐɌ, ɀɜɌəɢɔɫ). ȭɑɗɌɜɟɝɨ 

Ɏɡɚɐɔɞ Ɏ ɏɜɟɛɛɟ ɝɞɜɌə ɝ ɚɞəɚɝɔɞɑɗɨəɚ əɔɓɖɚɕ 

ɣɌɝɞɚɞɚɕ ɓɌɍɚɗɑɎɌəɔɫ. ȹɚ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɑ 

ɐɌəəɧɑ ȮȺȳ ɓəɌɣɔɞɑɗɨəɚ ɚɞɗɔɣɌɪɞɝɫ ɚɞ  ɛɚɖɌ-

ɓɌɞɑɗɑɕ ȭɑɗɚɜɟɝɝɖɚɏɚ ɖɌəɢɑɜ-ɜɑɏɔɝɞɜɌ (25,7 ɔ 

35,1 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ɉɞɚ ɝɎɫɓɌəɚ ɝ ɤɔɜɚɖɔɘ 

Ɏəɑɐɜɑəɔɑɘ Ɏ ɛɚɝɗɑɐəɔɑ  ɏɚɐɧ ɘɑɞɚɐɌ ȻȽȬ-

ɐɔɌɏəɚɝɞɔɖɔ  ɔ Ɏəɑɐɜɑəɔɫ ɝɖɜɔəɔəɏɚɎɧɡ ɛɜɚ-

ɏɜɌɘɘ, ɖɚɞɚɜɧɑ ɛɜɔɎɑɗɔ ɖ ɓəɌɣɔɞɑɗɨəɚɘɟ ɟɎɑ-

ɗɔɣɑəɔɪ ɣɌɝɞɚɞɧ ɎɧɫɎɗɑəɔɫ ɝɖɜɧɞɚ ɛɜɚɞɑɖɌ-

ɪɥɔɡ ɠɚɜɘ, ɚɝɚɍɑəəɚ ɘɑɝɞəɚ-

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ ȼȻȲ [1]. 

Ȯ ɝɞɜɟɖɞɟɜɑ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɓɌɍɚɗɑɎɌɑɘɚ-

ɝɞɔ ȼɑɝɛɟɍɗɔɖɔ ȭɑɗɌɜɟɝɨ ȼȻȲ Ɏ 2013 ɏ. Ɏɛɑɜ-

Ɏɧɑ Ɏɧɤɑɗ əɌ ɛɑɜɎɚɑ ɘɑɝɞɚ ɔ ɝɚɝɞɌɎɔɗ 15,9%, 

ɝɘɑɝɞɔɎ ɜɌɖ ɗɑɏɖɚɏɚ əɌ 2-ɑ ɜɌəɏɚɎɚɑ ɘɑɝɞɚ ɝɜɑ-

ɐɔ ɐɜɟɏɔɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɟ ɘɟɒ-

ɣɔə. ȳɌ 10 ɗɑɞ ɛɚɖɌɓɌɞɑɗɔ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɟɎɑ-

ɗɔɣɔɗɔɝɨ ɝ 37,3 Ɏ 2004 ɏ. (əɌ 100000 ɘɟɒɝɖɚɏɚ 

əɌɝɑɗɑəɔɫ) ɐɚ 79,5 Ɏ 2013 ɏ.   ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɛɜɔɘɑɜəɚ ɚɐəɌ ɞɜɑɞɨ ɛɜɔɜɚɝɞɌ ɚɍɦɫɝəɫɑɞɝɫ 

Ɏɗɔɫəɔɑɘ ɔɓɘɑəɑəɔɕ Ɏ ɎɚɓɜɌɝɞəɚɕ ɝɞɜɟɖɞɟɜɑ 

(ɛɚɝɞɌɜɑəɔɑɘ əɌɝɑɗɑəɔɫ), Ɍ ɐɎɑ ɞɜɑɞɔ ð ɐɜɟɏɔɘɔ 

ɛɜɔɣɔəɌɘɔ, Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɘɑɜɑ ɚɍɟɝɗɚɎɗɑə-

əɧɘɔ ɟɝɛɑɡɌɘɔ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɎɧɫɎɗɑ-

əɔɑɘ ɝɖɜɧɞɚ ɛɜɚɞɑɖɌɪɥɔɡ ɠɚɜɘ ɓɗɚɖɌɣɑɝɞɎɑə-

əɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ [1]. 

Ƚɖɚɜɚɝɞɨ ɜɌɓɎɔɞɔɫ ɩɞɚɕ ɠɚɜɘɧ ɜɌɖɌ ɎɌ-

ɜɨɔɜɟɑɞ, ɛɚɩɞɚɘɟ ɟ əɑɖɚɞɚɜɧɡ ɍɚɗɨəɧɡ ɛɜɔɓəɌ-

ɖɔ ɓɌɍɚɗɑɎɌəɔɫ ɘɚɏɟɞ əɑ ɛɜɚɫɎɔɞɨɝɫ Ɏ ɞɑɣɑəɔɑ 

ɘəɚɏɔɡ ɗɑɞ. Ƚɜɑɐɔ ɓɌɍɚɗɑɎɤɔɡ ȼȻȲ Ɏ 2013 ɏɚɐɟ 

ɟ 53,2% ɛɌɢɔɑəɞɚɎ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ 3-4 ɝɞɌɐɔɫ 

ɓɌɍɚɗɑɎɌəɔɫ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɓɌɍɚɗɑɎɤɔɡ ɝɚ-

ɝɞɌɎɗɫɑɞ 70 ɗɑɞ. ȷɑɞɌɗɨəɚɝɞɨ ɛɜɔ ȼȻȲ ɟɝɞɟɛɌɑɞ 

ɗɔɤɨ ɗɑɞɌɗɨəɚɝɞɔ ɛɜɔ ɜɌɖɑ ɗɑɏɖɚɏɚ ɔ, ɖɌɖ ɛɜɔ-

ɣɔəɌ ɝɘɑɜɞɔ ɝɜɑɐɔ Ɏɝɑɡ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ, ɓɌəɔɘɌɑɞ 2-ɑ ɘɑɝɞɚ Ɏ ɘɔɜɑ [1]. 

Ȼɚ ɐɌəəɧɘ ȱɎɜɚɛɑɕɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɚə-

ɖɚɟɜɚɗɚɏɚɎ (2011 ɏɚɐ) ɗɑɣɑəɔɑ ɛɌɢɔɑəɞɚɎ, ɝɞɜɌ-

ɐɌɪɥɔɡ ȼȻȲ, ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɌɓɗɔɣəɧɡ  ɘɑɞɚ-

ɐɚɎ  ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ  ɚɍɑɝɛɑɣɔɎɌɪɞ  ɞɌɖɟɪ ɒɑ 

ɚɍɥɟɪ ɎɧɒɔɎɌɑɘɚɝɞɨ ɔ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ, ɖɌɖ ɔ 

ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ. Ȼɜɔ ɘɑɝɞəɚ-

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɘ ȼȻȲ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɛɚ-

ɜɌɒɑəɔɫ ɞɌɓɚɎɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɗɟɣɤɔɕ 

ɜɑɓɟɗɨɞɌɞ ɐɌɑɞ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

ɌəɞɔɌəɐɜɚɏɑəɌɘɔ [2,3].ȻɚɫɎɗɑəɔɑ ɝɚɎɜɑɘɑəəɚɏɚ 

ɜɌɐɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɜɌɓɎɔ-

ɞɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ, ɤɔɜɚɖɚɑ 

Ɏəɑɐɜɑəɔɑ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚ-

ɏɜɌɠɚɎ Ɏ ɛɜɌɖɞɔɖɟ ɐɚɓɔɘɑɞɜɔɣɑɝɖɚɏɚ ɛɗɌəɔɜɚ-

ɎɌəɔɫ, ɛɜɔɘɑəɑəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɔɖ ɛɚɐ-

Ɏɑɐɑəɔɫ ɐɚɓɧ, ɐɌɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ Ɏ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɘɑɞɚɐɚɎ ɖɚəɠɚɜɘəɚɕ 

ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ. ȰɌəəɧɕ Ɏɔɐ ɗɑɣɑəɔɫ ɛɜɑɐɟ-

ɝɘɌɞɜɔɎɌɑɞ ɘɌɖɝɔɘɌɗɨəɟɪ ɖɚəɢɑəɞɜɌɢɔɪ ɐɚɓɧ 

ɔɓɗɟɣɑəɔɫ Ɏ ɚɛɟɡɚɗɔ ɔ ɝɟɥɑɝɞɎɑəəɚɑ ɝəɔɒɑəɔɑ 

ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɍɗɔɓɗɑɒɌɥɔɑ əɚɜɘɌɗɨəɧɑ 

ɚɜɏɌəɧ ɔ ɞɖɌəɔ ɓɌ ɝɣɑɞ Ɏɧɝɚɖɚɕ ɖɚəɠɚɜɘəɚɝɞɔ  

ɔɓɚɐɚɓəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ.  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ Ɏ ɜɌɐɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ Ɏɝɑ ɍɚɗɑɑ ɤɔɜɚɖɚɑ ɛɜɔɘɑəɑəɔɑ əɌɡɚ-

ɐɔɞ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ ɝ ɘɚɐɟɗɫɢɔɑɕ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ ɛɟɣɖɌ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɜɑɒɔ-

ɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ. ɉɞɌ ɘɑɞɚɐɔɖɌ ɛɚɓɎɚɗɫɑɞ 

ɝɚɓɐɌɞɨ ɔɓɚɐɚɓəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɝ ɜɌɓɗɔɣəɚɕ 

ɐɚɓɚɕ Ɏ ɐɎɟɡ ɔɗɔ ɍɚɗɑɑ ɚɞɐɑɗɨəɧɡ ɣɌɝɞɫɡ ɘɔɤɑ-

əɔ - ɞɑɡəɚɗɚɏɔɫ ɝɔɘɟɗɨɞɌəəɚɏɚ ɔəɞɑɏɜɔɜɚɎɌə-

ȼ 
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əɚɏɚ ɍɟɝɞɌ. ȬəɌɗɔɓ ɛɜɚɝɛɑɖɞɔɎəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɛɚɖɌɓɌɗ ɓəɌɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ ɞɚɖɝɔɣəɚ-

ɝɞɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɓɌ ɝɣɑɞ ɠɚɜɘɔɜɚɎɌəɔɫ 

ɖɚəɠɚɜɘəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɕ ɐɚɓɧ.  

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɝ ɘɚɐɟɗɫ-

ɢɔɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɛɟɣɖɌ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ 

Ɏɜɑɘɑəɔ ɛɚɓɎɚɗɫɑɞ ɛɚɐɎɚɐɔɞɨ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ 

ɐɚɓɟ ɖ ɚɛɟɡɚɗɔ ɝ ɝɚɡɜɌəɑəɔɑɘ ɚɏɜɌəɔɣɑəɔɕ çɐɚ-

ɓɌ ð ɚɍɦɑɘè ɐɗɫ ɚɜɏɌəɚɎ ɜɔɝɖɌ, ɣɞɚ ɚɍɑɝɛɑɣɔɎɌɑɞ 

ɗɟɣɤɔɕ ɗɚɖɌɗɨəɧɕ ɖɚəɞɜɚɗɨ [4,5,6,7]. 

ȴɝɛɚɗɨɓɟɫ ɝɚɎɜɑɘɑəəɚɑ ɜɌɐɔɚɞɑɜɌɛɑɎɞɔ-

ɣɑɝɖɚɑ ɚɍɚɜɟɐɚɎɌəɔɑ ɔ əɚɎɧɑ ɘɑɞɚɐɔɖɔ, ɩɝɖɌ-

ɗɌɢɔɫ ɐɚɓɧ  ɐɑɘɚəɝɞɜɔɜɟɑɞ ɟɗɟɣɤɑəɔɑ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɔ ɖɌɣɑɝɞɎɌ ɗɑɣɑəɔɫ [9,10].  

ȽɞɌəɐɌɜɞəɚɑ ɠɜɌɖɢɔɚəɔɜɚɎɌəɔɑ ɐɚɓɧ ɛɜɔ 

ȼȻȲ ɛɜɑɐɛɚɗɌɏɌɑɞ ɛɚɐɎɑɐɑəɔɑ 5 ɝɑɌəɝɚɎ Ɏ əɑ-

ɐɑɗɪ ɝ ɜɌɓɚɎɚɕ ɚɣɌɏɚɎɌɫ ɐɚɓɚɕ (ȼȺȰ) 1,8-2 ȯɜ,   

ɝɟɘɘɌɜəɌɫ ɚɣɌɏɚɎɌɫ ɐɚɓɌ (ȽȺȰ) ɎɌɜɨɔɜɟɑɞ Ɏ 

ɐɔɌɛɌɓɚəɑ 70-78 ȯɜ.   Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɗɟɣɑ-

Ɏɚɕ ɞɑɜɌɛɔɔ ɝɚɝɞɌɎɗɫɑɞ 7-8 əɑɐɑɗɨ.   

Ȼɚ ɐɌəəɧɘ ɜɌəɐɚɘɔɓɔɜɚɎɌəəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɐɚɖɌɓɌəɚ, ɣɞɚ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎɑə ɔ ɩɖɚ-

əɚɘɔɣɑɝɖɔ Ɏɧɏɚɐɑə ɝɚɖɜɌɥɑəəɧɕ ɖɟɜɝ ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ ɝ ɟɎɑɗɔɣɑəɔɑɘ ȼȺȰ (ɏɔɛɚɠɜɌɖɢɔɚəɔ-

ɜɚɎɌəɔɫ ɐɚɓɧ).  ɉɞɔ ɖɟɜɝɧ  ɩɖɎɔɎɌɗɑəɞəɧ ɛɚ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔɗɔ ɐɌɒɑ ɛɜɑɎɚɝɡɚɐɫɞ ɐɗɔɞɑɗɨ-

əɧɕ ɝɞɌəɐɌɜɞəɧɕ ɜɑɒɔɘ [8,14]. 

ȼɌɐɔɚɍɔɚɗɚɏɔɣɑɝɖɚɑ ɚɍɚɝəɚɎɌəɔɑ. 

ȹɌɟɣəɚɑ ɚɍɚɝəɚɎɌəɔɑ ɜɑɒɔɘɚɎ ɏɔɛɚɠɜɌɖ-

ɢɔɚəɔɜɚɎɌəɔɫ ɔɝɡɚɐɔɞ ɔɓ ɟəɔɖɌɗɨəɧɡ ɜɌɐɔɚ-

ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ. ȼɌɐɔɚɍɔɚɗɚɏɔɣɑ-

ɝɖɌɫ ɚɝəɚɎɌ ɏɔɛɚɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ ɛɜɑɐɛɚɗɌ-

ɏɌɑɞ, ɣɞɚ ɖɗɑɞɖɔ ȼȻȲ ɚɞɎɑɣɌɪɞ əɌ ɗɟɣɑɎɟɪ ɞɑ-

ɜɌɛɔɪ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɘɌɞɑɘɌ-

ɞɔɣɑɝɖɔ ɝɘɚɐɑɗɔɜɚɎɌəɚ ɝ ɖɗɌɝɝɔɣɑɝɖɔɘ ɗɔəɑɕ-

əɚ-ɖɎɌɐɜɌɞɔɣəɧɘ ɟɜɌɎəɑəɔɑɘ: 

, (1) 

ɏɐɑ S ð ɖɗɑɞɚɣəɌɫ ɎɧɒɔɎɌɑɘɚɝɞɨ ɛɚɝɗɑ ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ, 

So ð əɌɣɌɗɨəɌɫ ɖɗɑɞɚɣəɌɫ ɛɚɛɟɗɫɢɔɫ,  

D ð ɛɚɐɎɚɐɔɘɌɫ ɐɚɓɌ, 

Ȁ ɔ ȁ ð  ɛɚɝɞɚɫəəɧɑ ɗɔəɑɕəɚ-ɖɎɌɐɜɌɞɔɣəɧɑ 

ɖɚɘɛɚəɑəɞɧ ɟɜɌɎəɑəɔɫ [11].    

Ȱɗɫ ɞɚɏɚ ɣɞɚɍɧ ɐɌɞɨ ɚɢɑəɖɟ ɚɞəɚɝɔɞɑɗɨəɚɕ 

ɍɔɚɗɚɏɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ (ɞɌɖ əɌɓɧɎɌɑɘɌɫ 

ɍɔɚɗɚɏɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ (ȮȱȰ)) ɟɜɌɎ-

əɑəɔɑ ɘɚɒɑɞ ɍɧɞɨ ɔɓɘɑəɑəɚ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌ-

ɓɚɘ: 

 
ɏɐɑ ȮȱȰ ð ɍɔɚɗɚɏɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ,  

n ð ɖɚɗɔɣɑɝɞɎɚ ɝɑɌəɝɚɎ ɗɑɣɑəɔɫ. 

Ƚɚɚɞəɚɤɑəɔɑ Ȁúȁ, ɖɚɞɚɜɚɑ ɔɝɣɔɝɗɫɑɞɝɫ Ɏ 

ȯɜ, ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɜɌɐɔɚɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖɚə-

ɖɜɑɞəɚɏɚ ɞɔɛɌ ɖɗɑɞɚɖ. ɉɞɚ ɝɚɚɞəɚɤɑəɔɑ ɝɚɝɞɌɎ-

ɗɫɑɞ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 10 ȯɜ ɐɗɫ ɍɚɗɨɤɔəɝɞɎɌ 

ɚɛɟɡɚɗɑɕ ɔ ɍɧɝɞɜɚɜɑɌɏɔɜɟɪɥɔɡ əɚɜɘɌɗɨəɧɡ   

ɞɖɌəɑɕ ɔ ɘɑəɑɑ 5 ȯɜ ɐɗɫ ɛɚɓɐəɚɜɑɌɏɔɜɟɪɥɔɡ 

ɞɖɌəɑɕ. 

ȽɞɌəɐɌɜɞəɚɑ ɠɜɌɖɢɔɚəɔɜɚɎɌəɔɑ 1,8 ȯɜ-2 

ȯɜ Ɏ ɐɑəɨ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɛɜɑɐɛɚɝɧɗɖɑ, ɣɞɚ 

ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɕ ɔəɐɑɖɝ, ɚɛɜɑɐɑɗɫɑɘɧɕ ɖɌɖ 

Ɏɑɜɚɫɞəɚɝɞɨ ɩɜɌɐɔɖɌɢɔɔ  ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ, 

ɐɑɗɑəəɧɕ əɌ ɜɔɝɖ ɛɚɎɜɑɒɐɑəɔɕ əɚɜɘɌɗɨəɧɡ 

ɞɖɌəɑɕ, ɚɛɞɔɘɔɓɔɜɟɑɞɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɌ-

ɗɧɡ ɐɚɓ ɓɌ ɠɜɌɖɢɔɪ. ȻɜɔɣɔəɌ Ɏ ɞɚɘ, ɣɞɚ ɚɞɎɑɞ 

ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ ɛɜɚɛɚɜɢɔɚəɌɗɑə ȮȱȰ (2) ɔ 

ɘɌɗɚ ɓɌɎɔɝɔɞ ɚɞ ɜɌɓɘɑɜɌ ɠɜɌɖɢɔɔ Ɏ ɚɞɗɔɣɔɑ ɚɞ 

ȮȱȰ ɐɗɫ ɛɚɓɐəɚɜɑɌɏɔɜɟɪɥɔɡ ɞɖɌəɑɕ, ɚɖɜɟɒɌ-

ɪɥɔɡ ɚɛɟɡɚɗɨ. ȺɐəɌɖɚ ɚɛɟɡɚɗɑɎɧɑ ɖɗɑɞɖɔ ȼȻȲ 

ɔɘɑɪɞ ɍɚɗɑɑ əɔɓɖɚɑ Ȁúȁ ɝɚɚɞəɚɤɑəɔɑ, ɣɑɘ əɚɜ-

ɘɌɗɨəɧɑ ɞɖɌəɔ. 

Ȼɜɔ ȼȻȲ Ȁúȁ ɝɚɚɞəɚɤɑəɔɑ ɝɚɝɞɌɎɗɫɑɞ 1-4 

ȯɜ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɍɧɗɌ ɎɧɐɎɔəɟɞɌ ɏɔɛɚɞɑɓɌ ɚ 

ɞɚɘ, ɣɞɚ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɕ ɔəɐɑɖɝ ɘɚɒɑɞ ɍɧɞɨ 

ɟɎɑɗɔɣɑə ɛɟɞɑɘ ɟɎɑɗɔɣɑəɔɫ ɐɚɓɧ ɓɌ ɠɜɌɖɢɔɪ 

Ɏɧɤɑ ɝɞɌəɐɌɜɞəɚɏɚ ɟɜɚɎəɫ [12,13]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȼɌɓɜɌɍɚɞɖɌ əɚɎɚɕ ɘɑɞɚɐɔɖɔ 3D-

ɖɚəɠɚɜɘəɚɕ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɘɑɝɞəɚ-

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ ȼȻȲ ɝ ɘɚɐɟɗɫɢɔɑɕ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ɛɟɣɖɌ ɔɓɗɟɣɑəɔɫ ɝ ɛɚɐɎɑɐɑəɔɑɘ ɔəɞɑ-

ɏɜɔɜɚɎɌəəɚɏɚ ɝɔɘɟɗɨɞɌəəɚɏɚ ɍɟɝɞɌ Ɏ ɜɑɒɔɘɑ 

ɏɔɛɚɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ.  

Ȼɜɔəɢɔɛ ɘɑɞɚɐɌ ɝɚɝɞɚɔɞ Ɏ ɝɚɓɐɌəɔɔ əɑ-

ɜɌɎəɚɘɑɜəɚɏɚ ɐɚɓəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏ ɞɜɑɡ-

ɘɑɜəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɌɓɘɑ-

ɜɌɘɔ ɔ ɖɚəɠɔɏɟɜɌɢɔɑɕ ɚɛɟɡɚɗɔ ɛɟɞɑɘ ɘɚɐɟɗɫ-

ɢɔɔ ɔəɞɑəɝɔɎəɚɝɞɔ, Ɏ ɖɌɒɐɚɘ ɚɞɐɑɗɨəɚɘ ɛɚɗɑ 

ɝɚɓɐɌɎɌɑɘɚɘ ɘəɚɏɚɗɑɛɑɝɞɖɚɎɧɘ ɖɚɗɗɔɘɌɞɚɜɚɘ.  

Ȯɧɍɚɜ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɚ-

ɝɗɑ ɚɢɑəɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɚɛɟɡɚɗɔ ɔ ɚɝəɚɎɧ-

ɎɌɑɞɝɫ əɌ ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɘ ɛɚɐɡɚɐɑ ɝ ɟɣɑ-

ɞɚɘ ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɌ, ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ, ɚɒɔɐɌɑɘɚɕ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɒɔɓəɔ, 

TNM ɖɗɌɝɝɔɠɔɖɌɢɔɔ, ɔəɐɑɖɝɌ ȯɗɔɝɝɚəɌ, ɚɛɜɑ-

ɐɑɗɑəəɚɏɚ ɛɜɔ ɍɔɚɛɝɔɔ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ, 

ɔɝɡɚɐəɚɏɚ ɟɜɚɎəɫ ɛɜɚɝɞɌɞ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ Ɍə-

ɞɔɏɑəɌ (ȻȽȬ), ɛɜɚɏəɚɝɞɔɣɑɝɖɔɡ ɠɌɖɞɚɜɚɎ 

Ȱ'Ȭɘɔɖɚ. 

ȻɜɑɐɗɟɣɑɎɌɫ ɛɚɐɏɚɞɚɎɖɌ. 

ȳɌ 1 ɣɌɝ ɐɚ ɛɗɌəɚɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɔ ɛɚɝɗɑɐɟɪɥɑɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞ ɚɛɚ-

ɜɚɒəɫɑɞ ɘɚɣɑɎɚɕ ɛɟɓɧɜɨ. ȳɌɞɑɘ Ɏ ɞɑɣɑəɔɑ 30 

ɘɔəɟɞ ɎɧɛɔɎɌɑɞ ɐɚ 500 ɘɗ ɖɔɛɫɣɑəɚɕ Ɏɚɐɧ. 

ȹɌɖɌəɟəɑ ɛɗɌəɚɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

Ɏɧɛɚɗəɫɑɞɝɫ ɚɣɔɝɞɔɞɑɗɨəɌɫ ɖɗɔɓɘɌ (ɚɍɦɑɘ Ɏɚɐɧ 

500 -700 ɘɗ). Ȼɜɔ ɝɖɗɚəəɚɝɞɔ ɖ ɓɌɛɚɜɌɘ ɓɌ 24 

ɣɌɝɌ ɐɚ ɛɗɌəɚɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

əɌɓəɌɣɌɪɞɝɫ ɜɌɝɞɔɞɑɗɨəɧɑ ɞɌɍɗɑɞɔɜɚɎɌəəɧɑ 

ɝɗɌɍɔɞɑɗɨəɧɑ ɛɜɑɛɌɜɌɞɧ.  

ȻɜɚɢɑɐɟɜɌ ɛɗɌəɚɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ (ȶȾ) Ɏɧɛɚɗəɫɑɞɝɫ əɌ ɒɑɝɞɖɚɕ, ɛɗɚɝɖɚɕ 

ɐɑɖɑ ɝɞɚɗɌ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ Ɏ ɛɚɗɚ-

ɒɑəɔɔ ɗɑɒɌ əɌ ɝɛɔəɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɠɜɑɕɘɌ 

ɝ ɛɚɐɖɚɗɑəəɧɘ ɠɔɖɝɌɞɚɜɚɘ ɔ ɠɔɖɝɌɞɚɜɚɘ ɝɞɚɛ. 

Ȼɚɗɚɒɑəɔɑ ɜɟɖ əɌ ɏɜɟɐɔ ɔɗɔ ɓɌ ɏɚɗɚɎɚɕ. Ȱɚɛɟɝ-

ɖɌɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɎɌɖɟɟɘəɚɏɚ ɘɌɞɜɌɢɌ (ȼɔɝ.  
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1). Ȯɚ Ɏɜɑɘɫ ɛɗɌəɚɎɚɕ ȶȾ ɘɌɜɖɔɜɟɑɞɝɫ ɜɑɠɑ-

ɜɑəɝəɌɫ ɞɚɣɖɌ (əɌɣɌɗɚ ɝɔɝɞɑɘɧ ɖɚɚɜɐɔəɌɞ ȶȾ), 

ɛɜɚɑɖɢɔɔ ɚɝɑɎɚɏɚ ɔ ɚɜɞɚɏɚəɌɗɨəɧɡ ɗɌɓɑɜɚɎ.  

ȯɜɌəɔɢɧ ɝɖɌəɔɜɚɎɌəɔɫ: Ɏɑɜɡəɫɫ ð Ɏɑɜɡ-

əɔɕ ɖɜɌɕ ɞɑɗɌ L2, əɔɒəɫɫ ð 2 ɝɘ  əɔɒɑ əɔɒəɑɏɚ 

ɖɜɌɫ ɝɑɐɌɗɔɥəɚɏɚ ɍɟɏɜɌ. ɄɌɏ ɝɖɌəɔɜɚɎɌəɔɫ  3 

ɘɘ, ɞɚɗɥɔəɌ ɝɖɌəɌ 3 ɘɘ. 

Ȱɗɫ ɍɚɗɑɑ ɞɚɣəɚɏɚ ɔ ɖɚɜɜɑɖɞəɚɏɚ Ɏɧɐɑɗɑ-

əɔɫ ɚɍɦɑɘɚɎ ɚɍɗɟɣɑəɔɫ ɔ ɚɜɏɌəɚɎ ɜɔɝɖɌ Ɏɝɑɘ 

ɛɌɢɔɑəɞɌɘ ɎɧɛɚɗəɫɗɌɝɨ ɛɗɌəɚɎɌɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ).  

Ȼɚɗɟɣɑəəɧɑ ȶȾ ɔ ȸȼȾ ɔɓɚɍɜɌɒɑəɔɫ ɛɜɔ 

ɛɚɘɚɥɔ ɘɑɞɚɐɔɖɔ Fuzion ɝɚɎɘɑɥɌɗɔɝɨ (ȼɔɝ. 2 (Ɍ 

ð Ɏ)). 

Ⱥɍɦɬɘɧ ɚɍɗɟɣɑəɔɫ ɔ ɚɜɏɌəɧ ɜɔɝɖɌ. 

Ⱥɍɦɬɘɧ ɚɍɗɟɣɑəɔɫ ɔ ɚɜɏɌəɧ ɜɔɝɖɌ Ɏɧɐɑ-

ɗɫɗɔɝɨ əɌ ɖɌɒɐɚɘ ȶȾ-ɝɖɌəɑ. Ȯɧɐɑɗɫɗɔɝɨ ɝɗɑɐɟ-

ɪɥɔɑ ɚɍɦɬɘɧ: 

1. ȶɗɔəɔɣɑɝɖɔɕ ɚɍɦɑɘ ɚɍɗɟɣɑəɔɫ 

(CTVpn50) ð ɛɜɑɐɝɞɌɞɑɗɨəɌɫ ɒɑɗɑɓɌ, ɝɑɘɑəəɧɑ 

ɛɟɓɧɜɨɖɔ, ɞɌɓɚɎɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ. 

2. ȶɗɔəɔɣɑɝɖɔɕ ɚɍɦɑɘ ɚɍɗɟɣɑəɔɫ (CTVp65) 

ð ɎɖɗɪɣɌɑɞ ɎɔɓɟɌɗɔɓɔɜɟɑɘɟɪ əɌ ȸȼȾ ɚɛɟɡɚɗɨ 

(GTVp65), ɛɜɑɐɝɞɌɞɑɗɨəɟɪ ɒɑɗɑɓɟ ɔ ɛɜɚɖɝɔ-

ɘɌɗɨəɟɪ ɣɌɝɞɨ ɝɑɘɑəəɧɡ ɛɟɓɧɜɨɖɚɎ. 

3. ȻɗɌəɔɜɟɑɘɧɕ ɚɍɦɑɘ ɚɍɗɟɣɑəɔɫ 

(PTVpn50) ĭ CTVpn50 c ɖɜɌɑɘ ɚɞɝɞɟɛɌ 10 ɘɘ Ɏɚ 

Ɏɝɑɡ əɌɛɜɌɎɗɑəɔɫɡ.  

4. ȻɗɌəɔɜɟɑɘɧɕ ɚɍɦɑɘ ɚɍɗɟɣɑəɔɫ (PTVp65) 

ĭ CTVp65 ɝ ɖɜɌɑɘ ɚɞɝɞɟɛɌ 10 ɘɘ Ɏɚ Ɏɝɑɡ 

əɌɛɜɌɎɗɑəɔɫɡ, əɚ  ɖɌɟɐɌɗɨəɚ 5 ɘɘ. 

 5. ȺɜɏɌəɧ ɜɔɝɖɌ: ɛɜɫɘɌɫ ɖɔɤɖɌ 

(RECTUM), ɘɚɣɑɎɚɕ ɛɟɓɧɜɨ (BLADDER), ɏɚɗɚɎɖɔ 

ɚɍɑɔɡ ɍɑɐɜɑəəɧɡ ɖɚɝɞɑɕ (FEMORAL  HEADS), 

ɚɍɗɌɝɞɨ ɖɔɤɑɣəɔɖɌ (SM. BOWELL) ɔ ɝɛɔəəɚɕ 

ɘɚɓɏ (SPINAL CORD) (ȼɔɝ. 3). 

 ȼɑɒɔɘ ɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ ɔ ɐɚɓɧ. 

 ȰɚɓɌ ɛɜɑɐɛɔɝɧɎɌɑɞɝɫ ɖɌɖ ɝɜɑɐəɫɫ Ɏ PTV: 

ɐɗɫ PTVpn50 ȼȺȰ=2,0 ȯɜ, ȽȺȰ=50 ȯɜ;  

ɚɐəɚɎɜɑɘɑəəɧɕ ɔəɞɑɏɜɔɜɚɎɌəəɧɕ ɍɟɝɞ 

PTVp65 ȼȺȰ=2,6 ȯɜ, ȽȺȰ=65 ȯɜ (Ɏɝɑɏɚ 25 ɠɜɌɖ-

ɢɔɕ ɓɌ 5 əɑɐɑɗɨ).  

 Ȱɚɓɔɘɑɞɜɔɣɑɝɖɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɚɍɗɟ-

ɣɑəɔɫ. 

 Ȱɚɓɔɘɑɞɜɔɣɑɝɖɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɖɟɜɝɌ 

ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ (ȷȾ) Ɏɧɛɚɗəɫɗɚɝɨ  

əɌ ɖɚɘɛɨɪɞɑɜəɧɡ ɛɗɌəɔɜɟɪɥɔɡ ɝɔɝɞɑɘɌɡ 

òȺncentra Master Planó ɔ Monaco (Elekta).  

ȺɛɞɔɘɔɓɌɢɔɫ ɐɚɓəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ Ɏ 

ɘɔɤɑəɔ:  D95% Ó95% ɚɍɦɑɘɌ PTV, əɚ Dmax Ɏ 

PTV Ò110%. 

Ȼɜɔ ɚɛɞɔɘɔɓɌɢɔɔ ɐɚɓɧ Ɏ ɚɜɏɌəɌɡ ɜɔɝɖɌ 

ɟɣɔɞɧɎɌɗɔɝɨ ɜɑɖɚɘɑəɐɌɢɔɔ QUANTEC (ȾɌɍɗ. 

ʈ1).   

 

ȼɔɝ. 1.  Ȼɚɗɚɒɑəɔɑ ɛɌɢɔɑəɞɌ Ɏɚ Ɏɜɑɘɫ ɛɜɚɢɑɐɟɜɧ ɛɗɌəɚɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

 

ȼɔɝ. 2,Ɏ. 

ȼɔɝ. 2.  Ȼɜɔɘɑɜ ɝɚɎɘɑɥɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ  ɛɜɔ ɛɚɘɚɥɔ ɘɑɞɚɐɔɖɔ   Fuzion. 

Ɍ - ȻɗɌəɚɎɌɫ ȶȾ, ɍ - ȻɗɌəɚɎɌɫ ȸȼȾ,  Ɏ - ȸɑɞɚɐɔɖɌ Fusion.    
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ȺɖɚəɣɌɞɑɗɨəɚɑ ɟɞɎɑɜɒɐɑəɔɑ ɛɗɌəɌ ɗɑɣɑ-

əɔɫ ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɛɚɗɑ  ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ (ɖɜɔ-

Ɏɧɑ ɏɔɝɞɚɏɜɌɘɘɧ "Ⱥɍɦɑɘ-ȰɚɓɌ") ɔ ɖɌɣɑɝɞɎɑəəɚ-

ɏɚ (ɛɚɝɜɑɓɚɎɚɏɚ) ɌəɌɗɔɓɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɐɚɓɧ 

(ȼɔɝ. 4).  

Ƚɔɘɟɗɫɢɔɫ ɛɗɌəɌ ɚɍɗɟɣɑəɔɫ. 

Ƚɔɘɟɗɫɢɔɫ ɛɗɌəɌ ɚɍɗɟɣɑəɔɫ ɛɜɚɔɓɎɚɐɔɞɨ-

ɝɫ əɌ ɜɑəɞɏɑəɚɎɝɖɚɘ ɝɔɘɟɗɫɞɚɜɑ Simulix 

Evolushion (Elekta). ȹɌ ɖɚɒɑ ɛɌɢɔɑəɞɌ əɌəɚɝɔ-

ɗɔɝɨ əɑɝɘɧɎɌɑɘɧɑ ɘɌɜɖɑɜɧ ɛɜɚɑɖɢɔɔ ɔɓɚɢɑə-

ɞɜɌ. 

ȻɜɚɢɑɐɟɜɌ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ. 

ȻɜɚɢɑɐɟɜɌ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɎɧɛɚɗəɫɗɌɝɨ 

əɌ ɗɔəɑɕəɚɘ ɟɝɖɚɜɔɞɑɗɑ Synergy (Elekta) ɝ ɩəɑɜ-

ɏɔɑɕ ɠɚɞɚəɚɎ 10 MV. ȿɖɗɌɐɖɌ ɍɚɗɨəɚɏɚ ɔ ɖɚə-

ɞɜɚɗɨ ɑɏɚ ɛɚɗɚɒɑəɔɫ əɌ ɗɑɣɑɍəɚɘ ɝɞɚɗɑ ɛɜɚɔɓ-

Ɏɚɐɔɞɝɫ ɛɚ ɚɝɑɎɚɘɟ ɔ ɚɜɞɚɏɚəɌɗɨəɚɘɟ ɗɌɓɑɜɌɘ Ɏ 

ɛɚɗɚɒɑəɔɔ ɠɔɖɝɌɢɔɔ ɛɌɢɔɑəɞɌ. ȶɚəɞɜɚɗɨ ɔ 

ɖɚɜɜɑɖɢɔɫ ɛɚɗɚɒɑəɔɫ ɛɌɢɔɑəɞɌ Ɏɧɛɚɗəɫɗɔɝɨ ɝ 

ɛɚɘɚɥɨɪ ɛɜɔɗɚɒɑəɔɫ XVI, ɖɚɞɚɜɚɑ ɜɑɖɚəɝɞɜɟ-

ɔɜɟɑɞ ɞɜɑɡɘɑɜəɚɑ ɚɍɦɑɘəɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɔɓ ɝɑ-

ɜɔɔ ɛɜɚɑɖɢɔɚəəɧɡ ɐɎɟɡɘɑɜəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɔ 

ɝɚɎɘɑɥɌɑɞ ɑɏɚ ɝ ɔɘɛɚɜɞɔɜɚɎɌəəɧɘ ɛɗɌəɔɜɚ-

Ɏɚɣəɧɘɔ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫɘɔ.  

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ. 

Ƚ 2012 ɏɚɐɌ əɌ ɍɌɓɑ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞ-

ɐɑɗɑəɔɑ ʈ1 ȯɚɘɑɗɨɝɖɚɏɚ ɚɍɗɌɝɞəɚɏɚ 

 ɖɗɔəɔɣɑɝɖɚɏɚ  ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɐɔɝɛɌəɝɑ-

ɜɌ ɛɜɚɗɑɣɑəɚ 82 ɛɌɢɔɑəɞɌ.  ȻɌɢɔɑəɞɧ   ɜɌɝɛɜɑ-

ɐɑɗɫɪɞɝɫ əɌ ɐɎɑ ɏɜɟɛɛɧ: ɚɝəɚɎəɟɪ ɔ ɖɚəɞɜɚɗɨ-

əɟɪ.  Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɖɚɞɚɜɧɡ 70 ɗɑɞ. 

Ȯ ɚɝəɚɎəɚɕ ɏɜɟɛɛɑ (42 ɛɌɢɔɑəɞɌ) ɛɜɚɎɚɐɔ-

ɗɌɝɨ 3D-ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ ɝ ɘɚɐɟɗɫɢɔɑɕ ɔəɞɑə-

ɝɔɎəɚɝɞɔ ɛɟɣɖɌ ɔɓɗɟɣɑəɔɫ ɝ ɛɚɐɎɑɐɑəɔɑɘ ɔəɞɑ-

ɏɜɔɜɚɎɌəəɚɏɚ ɝɔɘɟɗɨɞɌəəɚɏɚ ɍɟɝɞɌ Ɏ ɜɑɒɔɘɑ 

ɏɔɛɚɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ (ȼȺȰ 2,6 ȯɜ ɐɚ ȽȺȰ 65 

ȯɜ, Ɏɝɑɏɚ 25 ɠɜɌɖɢɔɕ ɓɌ 5 əɑɐɑɗɨ). 

Ȯ ɖɚəɞɜɚɗɨəɟɪ ɏɜɟɛɛɟ Ɏɖɗɪɣɑəɧ 40 ɛɌɢɔ-

ɑəɞɚɎ ɛɚɗɟɣɔɎɤɔɡ ȷȾ Ɏ ɜɑɒɔɘɑ ɝɞɌəɐɌɜɞəɚɏɚ 

ɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ (ȼȺȰ 2 ȯɜ ɐɚ ȽȺȰ 78 ȯɜ, 

Ɏɝɑɏɚ 39 ɠɜɌɖɢɔɕ ɓɌ 7,5 əɑɐɑɗɨ). Ȯɝɑ ɛɌɢɔɑəɞɧ 

ɚɍɗɟɣɌɗɔɝɨ əɌ ɗɔəɑɕəɚɘ ɟɝɖɚɜɔɞɑɗɑ Synergy 

(Elekta) ɝ ɚɍɫɓɌɞɑɗɨəɧɘ ɖɚəɞɜɚɗɑɘ ɛɚɗɚɒɑəɔɫ 

ɘɔɤɑəɔ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ. Ƚɜɑɐəɫɫ 

ɐɗɔɞɑɗɨəɚɝɞɨ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ 

ɏɜɟɛɛɧ ɝɚɝɞɌɎɔɗɌ 35 ɐəɑɕ, ɖɚəɞɜɚɗɨəɚɕ ð 56 

ɐəɑɕ.  

Ȯɝɑ ɛɌɢɔɑəɞɧ ɚɍɑɔɡ ɏɜɟɛɛ ɟɐɚɎɗɑɞɎɚɜɔ-

ɞɑɗɨəɚ ɛɑɜɑəɑɝɗɔ ȷȾ. ȹɌɘɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ  

ɣɌɝɞɚɞɌ ɜɌɓɎɔɞɔɫ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɍɚɗɨəɧɡ ɚɝɞ-

ɜɧɡ ɗɟɣɑɎɧɡ ɜɑɌɖɢɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɤɖɌɗɧ 

EORTC/RTOG [15]. Ⱥɝɞɜɚɕ ɏɌɝɞɜɚɔəɞɑɝɞɔəɌɗɨ-

əɚɕ ɔ ɏɑəɔɞɚɟɜɑəɌɗɨəɚɕ ɞɚɖɝɔɣəɚɝɞɔ G3 əɑ 

əɌɍɗɪɐɌɗɚɝɨ əɔ Ɏ ɚɐəɚɕ ɔɓ ɏɜɟɛɛ. ȺɝɞɜɌɫ ɜɑɖ-

ɞɌɗɨəɌɫ ɞɚɖɝɔɣəɚɝɞɨ  G1-2 əɌɍɗɪɐɌɗɌɝɨ ɟ 22% 

[95% Ȱȴ (9,5-34,5 )] ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɔ ɟ 26% 

[95% Ȱȴ (12,4-39,6)] ɛɌɢɔɑəɞɚɎ ɖɚəɞɜɚɗɨəɚɕ  

ɏɜɟɛɛɧ. ȺɝɞɜɌɫ ɟɜɑəɌɗɨəɌɫ ɞɚɖɝɔɣəɚɝɞɨ G1-2 

ɔɘɑɗɌ ɘɑɝɞɚ ɟ 44% [95% Ȱȴ (29,0-59,0)] ɚɝəɚɎ-

əɚɕ ɔ ɟ 48% [95% Ȱȴ (32,5-62,5)] ɛɌɢɔɑəɞɚɎ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ.  ȼɌɓəɔɢɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

əɑɓəɌɣɔɘɌ (p=0,31).  

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɜɔɘɑəɑəɔɑ ɛɜɔəɢɔɛɔɌɗɨəɚ əɚɎɚɏɚ ɚɜɏɌ-

əɚɝɚɡɜɌəɫɪɥɑɏɚ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɜɌ-

ɖɚɘ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ ð 3D-ɖɚəɠɚɜɘəɚɕ 

ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɘɑɝɞəɚ-ɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ 

ȼȻȲ ɝ ɘɚɐɟɗɫɢɔɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɛɟɣɖɌ ɔɓɗɟ-

ɣɑəɔɫ ɝ ɛɚɐɎɑɐɑəɔɑɘ ɔəɞɑɏɜɔɜɚɎɌəəɚɏɚ ɝɔɘɟɗɨ-

ɞɌəəɚɏɚ ɍɟɝɞɌ Ɏ ɜɑɒɔɘɑ ɏɔɛɚɠɜɌɖɢɔɚəɔɜɚɎɌ-

əɔɫ, ɚɝəɚɎɌəəɚɏɚ əɌ ɝɚɎɜɑɘɑəəɧɡ ɐɚɝɞɔɒɑəɔɫɡ 

ɜɌɐɔɚɍɔɚɗɚɏɔɔ.  ȻɜɑɐɎɌɜɔɞɑɗɨəɧɑ ɐɌəəɧɑ ɛɚ-

ɖɌɓɧɎɌɪɞ, ɣɞɚ əɚɎɧɕ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ  ɝəɔɓɔɞɨ 

ɣɔɝɗɚ ɔ ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɚɝɞɜɧɡ  ɗɟɣɑɎɧɡ  

ȾɌɍɗɔɢɌ ʈ1.    ȺɛɞɔɘɔɓɌɢɔɫ ɐɚɓɧ Ɏ ɚɜɏɌəɌɡ ɜɔɝɖɌ. 

ʆʨʛʘʥʳ ʨʠʩʢʘ 

RECTUM 

 

 

V40 ɻʨ Ò50% 

V50 ɻʨ Ò45% 

V53 ɻʨ Ò40% 

V57 ɻʨ Ò20% 

V62 ɻʨÒ
5% 

 

BLADDER 

 

 

V53 ɻʨ Ò50% 

V57 ɻʨ Ò35% 

V62 ɻʨ Ò25% 

V66 ɻʨ Ò15% 

FEMORAL  HEADS 
V40 ɻʨÒ5% 

DmaxÒ50 ɻʨ 

SM. BOWELL 
V45 ɻʨÒ195 ʩʤ

3 

DmaxÒ56 ɻʨ 

SPINAL CORD D max Ò  40 ɻʨ 
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ɜɑɌɖɢɔɕ ɝɚ ɝɞɚɜɚəɧ ɛɜɫɘɚɕ ɖɔɤɖɔ ɔ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ. ȰɌəəɧɕ ɘɑɞɚɐ ɍɑɓɚɛɌɝɑə, ɛɚɓɎɚɗɫɑɞ 

ɝɚɖɜɌɞɔɞɨ ɚɍɥɑɑ Ɏɜɑɘɫ ɖɟɜɝɌ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ 

ɍɑɓ ɝəɔɒɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ. ȸɑɞɚɐ 

ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȭȺȷȱȳȹȱȵ ȰȱȻȺȹȴȼȺȮȬȹȴɋ ȻȴȼȺɀȺȽȬȾȬ ȴ  

ȯȴȰȼȺȶȽȴȬȻȬȾȴȾȬ ȶȬȷɈɂȴɋ 
 

ɀɔɗɔɝɞɑɑɎ Ȼ.Ȭ., ȶɜɪɣɖɚɎɌ Ⱥ.Ȯ. 

 
ɑɗɨ ɜɌɍɚɞɧ. ȻɚɖɌɓɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ  Ɏ  ɎɧɫɎɗɑəɔɔ ɍɚɗɑɓəɑɕ əɌɖɚɛɗɑəɔɫ ɝɚɗɑɕ ɖɌɗɨɢɔɫ. ȼɌɝɝɘɚɞɜɑə ɛɌɞɚɏɑ-

əɑɓ ɔ ɞɚɣɖɔ ɛɚɜɌɒɑəɔɫ  ɝɖɑɗɑɞəɚ-ɘɧɤɑɣəɚɕ ɝɔɝɞɑɘɧ ɖɜɔɝɞɌɗɗɔɣɑɝɖɔɘɔ 

ɖɌɗɨɢɔɑɎɧɘɔ ɌɜɞɜɚɛɌɞɔɫɘɔ. ȺɝɎɑɥɑəɧ Ɏɚɛɜɚɝɧ ɗɟɣɑɎɚɕ ɝɑɘɔɚɞɔɖɔ ɐɑɛɚəɔɜɚɎɌəɔɫ  

ɛɔɜɚɠɚɝɠɌɞɌ ɔ ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ  ɖɌɗɨɢɔɫ ɝ ɟɣɑɞɚɘ ɘɟɗɨɞɔɘɚɐɌɗɨəɚɏɚ ɛɚɐɡɚɐɌ.  ȻɚɖɌ-

ɓɌəɧ  ɚɤɔɍɖɔ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɚɐɡɚɐɧ ɖ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɘɟ ɐɔɌɏəɚɓɟ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ȸȼ-ɞɚɘɚɏɜɌɠɌɡ 0,35 ɔ 3 

ȾɑɝɗɌ, 64-ɝɜɑɓɚɎɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ, ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɔ ɜɑəɞɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌ-

ɞɌɡ. Ȼɚɝɗɑ ɎɧɫɎɗɑəɔɫ  ɡɚəɐɜɚɖɌɗɨɢɔəɚɓɌ, ɖɌɗɨɢɔəɌɞɚɎ Ɏ ɝɟɡɚɒɔɗɔɫɡ ɚɐəɔɘ ɔɓ ɘɑɞɚɐɚɎ,  

ɐɗɫ ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɛɚɜɌɒɑəɔɫ   Ɏɧɛɚɗəɫɗɚɝɨ ɐɚɚɍɝɗɑɐɚɎɌəɔɑ.  Ȯɝɑɏɚ ɍɧɗɚ ɚɍɝɗɑ-

ɐɚɎɌəɚ 46 ɛɌɢɔɑəɞɚɎ ɍɑɓ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɛɚ ɝɞɌəɐɌɜɞəɧɘ ɛɜɚɞɚɖɚɗɌɘ, 18 

ɛɌɢɔɑəɞɌɘ  Ɏɧɛɚɗəɑəɚ 2 ɔ ɍɚɗɑɑ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ƚɜɑɐɔ əɌɛɜɌɎɔɞɑɗɨəɧɡ 

ɐɔɌɏəɚɓɚɎ ɛɜɑɚɍɗɌɐɌɗɔ Ɍɜɞɜɚɓ, ɜɌɓɜɧɎɧ ɝɟɡɚɒɔɗɔɕ ɔ ɘɑəɔɝɖɚɎ, ɞɑəɐɔəɔɞɧ; ɛɔɜɚɠɚɝ-

ɠɌɞəɌɫ ɌɜɞɜɚɛɌɞɔɫ ɐɚ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɛɚɗɌɏɌɗɌɝɨ ɟ 1 ɛɌɢɔɑəɞɌ. 

ȮɧɎɚɐɧ.  ȶɜɔɝɞɌɗɗɔɣɑɝɖɔɑ ɌɜɞɜɚɛɌɞɔɔ  ɎɝɞɜɑɣɌɪɞɝɫ Ɏ ɑɒɑɐəɑɎəɚɕ ɜɟɞɔəəɚɕ 

ɛɜɌɖɞɔɖɑ ɎɜɌɣɑɕ-ɜɑəɞɏɑəɚɗɚɏɚɎ  ɔ ɝɛɑɢɔɌɗɔɝɞɚɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ.  Ȼɚəɔ-

ɘɌəɔɑ ɛɌɞɚɏɑəɑɓɌ ɔ ɚɝɚɍɑəəɚɝɞɑɕ ɖɌɗɨɢɔəɚɓɌ ɝɖɑɗɑɞəɚ-ɘɧɤɑɣəɚɕ ɝɔɝɞɑɘɧ  ɛɚɓɎɚɗɫɑɞ 

ɟɝɞɌəɚɎɔɞɨ ɛɜɌɎɔɗɨəɧɕ ɐɔɌɏəɚɓ,  ɛɗɌəɔɜɚɎɌɞɨ ɌɐɑɖɎɌɞəɚɑ ɗɑɣɑəɔɑ, ɞɌɖ ɖɌɖ  ɐɑɛɚɓɔɞɧ 

ɝɚɗɑɕ ɖɌɗɨɢɔɫ Ɏ ɝɟɝɞɌɎəɚɘ ɡɜɫɥɑ  ɝɞɔɘɟɗɔɜɟɪɞ  ɛɜɚɢɑɝɝɧ ɚɝɞɑɚɌɜɞɜɚɓɌ, Ɍ Ɏ ɝɟɡɚɒɔɗɔ-

ɫɡ ɛɜɚɗɚəɏɔɜɟɑɞ ɍɚɗɑɎɚɕ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɡɚəɐɜɚɖɌɗɨɢɔəɚɓ, ɛɔɜɚɠɚɝɠɌɞəɌɫ ɌɜɞɜɚɛɌɞɔɫ, ɛɝɑɎɐɚ-

ɛɚɐɌɏɜɌ, ɖɌɗɨɢɔɠɔɢɔɜɟɪɥɔɕ ɞɑəɐɔəɔɞ, ȸȼȾ ɝɖɑɗɑɞəɚ-ɘɧɤɑɣəɚɕ ɝɔɝɞɑɘɧ, 
ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɝɟɝɞɌɎɚɎ. 
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bjective . To show the possibilities of modern methods of radiology in identific a-

tion of diseases relate d with the accumulation of calcium salts. The pathogenesis 

and points of lesions of the muscular -skeletal system with calcium crystal a r-

thropathy are considered. The questions of radiological semiotics of pyrophosphate and h y-

drox yapatite calcium accumulati on connected with multimodal approach are explained. The 

mi stakes in diagnosis and approaches to differential diagnosis are provided.  

Materials and methods . The examinations were conducted on 0.35 and 3 Tesla Mr -

scanners, 64 -slice CT scanner, ultrasound an d x -ray. After the detection of chondrocalcin o-

sis and calcification in the tendons using one of the methods, to clarify the nature of the l e-

sion was performed an extra -examination. There were examined 46 patients without prior 

preparing in standard protoco ls, 18 patients underwent 2 or more methods of radiology d i-

agnostics. The majority of referral diagnoses were arthrosis, tendon ruptures and meniscus 

ruptures, tendinitis, and before the radiological examination pyrophosphate arthropathy 

was assumed in 1 c ase.  

Conclusions.  Crystalline arthropathies occur in daily routine practice of radiologists 

and specialists of ultrasound diagnostics. The understanding of the pathogenesis and cha r-

acter istics of the calcification of the musculoskeletal system allows to e stablish the correct 

dia gnosis, to plan appropriate treatment, as the deposits of calcium salts in the articular 
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cart i lage  stimulate the processes of osteoarthritis and in tendon - cause pain and prolong 

the inflammatory process.  
Keywords: chondrocalcinos is, pyrophosphate arthropathy, pseudogout, ca l-

cific tendinitis, MRI of the musculoskeletal system, joints radiography.  
 
 

 
 

ɚɗɑɓəɔ ɐɑɛɚəɔɜɚɎɌəɔɫ ɝɚɗɑɕ ɖɌɗɨɢɔɫ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ  ɌɜɞɜɚɛɌɞɔɔ, ɝɎɫ-

ɓɌəəɧɑ ɝ ɚɞɗɚɒɑəɔɑɘ ɝɚɗɑɕ ɖɌɗɨɢɔɫ 

(ɛɔɜɚɠɚɝɠɌɞɌ, ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ, ɚɜɞɚɠɚɝɠɌɞɌ) 

Ɏ ɝɟɝɞɌɎɌɡ, ɝɟɡɚɒɔɗɨəɚ-ɝɎɫɓɚɣəɚɘ ɌɛɛɌɜɌɞɑ ɔ 

ɛɜɔɗɑɒɌɥɔɡ ɘɫɏɖɔɡ ɞɖɌəɫɡ. Ⱥɞɗɚɒɑəɔɑ ɖɌɗɨ-

ɢɔɑɎɧɡ ɐɑɛɚɓɔɞɚɎ Ɏ ɝɖɑɗɑɞəɚ-ɘɧɤɑɣəɚɕ ɝɔɝɞɑ-

ɘɑ əɌ əɌɣɌɗɨəɚɘ ɩɞɌɛɑ ɛɜɚɞɑɖɌɑɞ ɍɑɝɝɔɘɛɞɚɘ-

əɚ, Ɏ ɐɌɗɨəɑɕɤɑɘ ɘɌəɔɠɑɝɞɔɜɟɫ ɚɝɞɜɧɘ Ɍɜɞɜɔ-

ɞɚɘ ɔɗɔ  ɡɜɚəɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɑɕ. ɉɞɔɚɗɚɏɔɫ 

ɓɌɍɚɗɑɎɌəɔɫ ɔɓɟɣɑəɌ əɑɐɚɝɞɌɞɚɣəɚ. ȶ ɛɜɑɐɜɌɝ-

ɛɚɗɌɏɌɪɥɔɘ ɠɌɖɞɚɜɌɘ  ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ ɏɔɛɑɜ-

ɛɌɜɌɞɔɜɑɚɓ, ɏɑɘɚɡɜɚɘɌɞɚɓ, ɏɑɘɚɝɔɐɑɜɚɓ, ɏɔɛɚ-

ɞɔɜɑɚɓ, əɑɕɜɚɛɌɞɔɣɑɝɖɟɪ ɌɜɞɜɚɛɌɞɔɪ.  ȭɚɗɑɓəɔ  

ɐɑɛɚəɔɜɚɎɌəɔɫ ɝɚɗɑɕ ɖɌɗɨɢɔɫ ɘɚɒəɚ ɟɝɗɚɎəɚ 

ɜɌɓɐɑɗɔɞɨ əɌ 2 ɏɜɟɛɛɧ: ɍɚɗɑɓəɔ ɐɑɛɚəɔɜɚɎɌəɔɫ 

ɛɔɜɚɠɚɝɠɌɞɌ ɖɌɗɨɢɔɫ ɔ ɚɝəɚɎəɧɡ ɝɚɗɑɕ ɖɌɗɨ-

ɢɔɫ (ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ ɔ ɚɜɞɚɠɚɝɠɌɞɌ). ɉɞɚ ɝɎɫ-

ɓɌəɚ ɝ ɞɜɚɛəɚɝɞɨɪ  ɖɜɔɝɞɌɗɗɚɎ ɛɚɜɌɒɌɞɨ  ɜɌɓ-

əɧɑ   ɩɗɑɘɑəɞɧ  ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ. ȾɌɖ, 

ɛɔɜɚɠɚɝɠɌɞ ɖɌɗɨɢɔɫ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ  ɚɞɖɗɌ-

ɐɧɎɌɑɞɝɫ Ɏ ɏɔɌɗɔəɚɎɚɘ ɔ ɠɔɍɜɚɓəɚ-

Ɏɚɗɚɖəɔɝɞɚɘ ɡɜɫɥɑ: ɘɑəɔɝɖɔ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌ-

ɎɌ, ɞɜɔɌəɏɟɗɫɜəɧɕ ɠɔɍɜɚɓəɚ-ɡɜɫɥɑɎɚɕ ɖɚɘ-

ɛɗɑɖɝ ɗɟɣɑɓɌɛɫɝɞəɚɏɚ ɝɟɝɞɌɎɌ, ɝɟɝɞɌɎəɚɕ ɡɜɫɥ. 

Ȱɑɛɚɓɔɞɧ ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ ɖɌɗɨɢɔɫ  Ɏ ɝɎɚɪ 

ɚɣɑɜɑɐɨ ɣɌɥɑ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ Ɏ ɝɟɡɚɒɔɗɔɫɡ, 

ɛɑɜɔɌɜɞɔɖɟɗɫɜəɧɡ ɘɫɏɖɔɡ ɞɖɌəɫɡ, ɔəɚɏɐɌ ɠɚɜ-

ɘɔɜɟɪɞ ɎəɟɞɜɔɝɟɝɞɌɎəɧɑ, ɛɚɐɖɚɒəɧɑ ɐɑɛɚɓɔ-

ɞɧ. 

ȭɚɗɑɓəɔ ɐɑɛɚəɔɜɚɎɌəɔɫ ɛɔɜɚɠɚɝɠɌɞɌ 

ɐɔɏɔɐɜɌɞɌ ɖɌɗɨɢɔɫ. 

Ⱥɞɗɚɒɑəɔɫ ɛɔɜɚɠɚɝɠɌɞɌ ɐɔɏɔɐɜɌɞɌ ɖɌɗɨ-

ɢɔɫ ɌɝɝɚɢɔɔɜɚɎɌəɧ ɝ ɞɌɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ, 

ɖɌɖ ɡɚəɐɜɚɖɌɗɨɢɔəɚɓ, ɛɝɑɎɐɚɛɚɐɌɏɜɌ, ɛɔɜɚ-

ɠɚɝɠɌɞəɧɑ ɌɜɞɜɚɛɌɞɔɔ. Ȼɜɔ ɡɚəɐɜɚɖɌɗɨɢɔəɚɓɑ 

ɐɑɛɚɓɔɞɧ ɖɜɔɝɞɌɗɗɚɎ ɖɌɗɨɢɔɫ  ɚɍəɌɜɟɒɔɎɌɪɞɝɫ 

Ɏ ɝɟɝɞɌɎəɚɘ ɡɜɫɥɑ ɔ ɘɑəɔɝɖɌɡ, ɣɌɝɞɚɞɌ ɜɌɓɎɔ-

ɞɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɝ ɎɚɓɜɌɝɞɚɘ. ȿ 

20 % ɛɌɢɔɑəɞɚɎ   əɌɍɗɪɐɌɑɞɝɫ Ɍɝɔɘɛɞɚɘəɚɑ ɞɑ-

ɣɑəɔɑ - ɍɚɗɔ Ɏ ɝɟɝɞɌɎɌɡ ɚɞɝɟɞɝɞɎɟɪɞ, ɛɌɞɚɗɚɏɔɫ 

ɫɎɗɫɑɞɝɫ ɝɗɟɣɌɕəɚɕ əɌɡɚɐɖɚɕ. Ȼɜɔɘɑɜəɚ ɛɚɗɚ-

ɎɔəɌ  Ɏɝɑɡ ɝɗɟɣɌɑɎ  ɓɌɍɚɗɑɎɌəɔɫ ɝɚɛɜɚɎɚɒɐɌɑɞ-

ɝɫ  ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ ɐɑɏɑəɑɜɌ- 

ɞɔɎəɚɏɚ ɌɜɞɜɚɓɌ. ȶɚɗɑəəɧɕ ɝɟɝɞɌɎ ɎɚɎɗɑɖɌɑɞɝɫ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ, ɜɑɒɑ -  ɖɔɝɞɔ, ɛɗɑɣɑɎɧɑ, ɗɚɖɞɑ-

Ɏɧɑ ɔ ɏɚɗɑəɚɝɞɚɛəɧɑ ɝɟɝɞɌɎɧ.  ȰɔɌɏəɚɓ ɡɚəɐɜɚ-

ɖɌɗɨɢɔəɚɓɌ ɚɍɧɣəɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɐɌəəɧɘɔ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ, əɑɝɘɚɞɜɫ əɌ ɚɞəɚɝɔɞɑɗɨəɚ 

əɔɓɖɟɪ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ  Ɏ ɎɧɫɎɗɑəɔɔ ɖɌɗɨɢɔ-

əɌɢɔɔ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ ɎɧɫɎɗɑəɔɔ ɖɌɗɨɢɔɑɎɧɡ ɐɑɛɚ-

ɓɔɞɚɎ ɛɚ ɐɌəəɧɘ  Fisseler-Eckoff ɔ  Muller [1] 

ɝɚɝɞɌɎɔɗɌ 39,2%  (3228 ɛɌɢɔɑəɞɌ ɝ ɔəɞɜɌɚɛɑɜɌ-

ɢɔɚəəɚɕ ɎɑɜɔɠɔɖɌɢɔɑɕ).  Ȱɗɫ ɡɚəɐɜɚɖɌɗɨɢɔəɚ-

ɓɌ ɞɔɛɔɣəɚ ɚɍɧɓɎɑɝɞɎɗɑəɔɑ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ 

ɗɟɣɑɓɌɛɫɝɞəɚɏɚ ɝɟɝɞɌɎɌ. Ȯ ɖɚɗɑəəɚɘ ɝɟɝɞɌɎɑ  əɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ  ɍɟɐɑɞ ɚɛɜɑɐɑɗɫɞɨɝɫ  ɝəɔɒɑ-

əɔɑ ɛɜɚɓɜɌɣəɚɝɞɔ ɝɟɝɞɌɎəɧɡ ɥɑɗɑɕ ɝ ɛɚɫɎɗɑəɔ-

ɑɘ  ɜɑəɞɏɑəɚɛɚɓɔɞɔɎəɧɡ  Ɏɖɗɪɣɑəɔɕ  Ɏ ɔɡ ɛɜɚ-

ɑɖɢɔɔ (ɞɚɣɑɣəɚ, Ɏ Ɏɔɐɑ ɛɚɗɚɝɚɖ ɔɗɔ ɖɚəɏɗɚɘɑɜɌ-

ɞɚɎ) (ȼɔɝ. 1 (Ɍ, ɍ)).  

ȿȳȴ  ɖɚɝɞəɚ-ɘɧɤɑɣəɚɕ ɝɔɝɞɑɘɧ  Ɏ ɚɍɥɑɘ 

ɔ ɝɟɝɞɌɎɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ, ɫɎɗɫɑɞɝɫ  ɐɚɝɞɌɞɚɣəɚ 

ɩɠɠɑɖɞɔɎəɧɘ, ɍɑɓɚɛɌɝəɧɘ ɔ ɡɚɜɚɤɚ ɛɑɜɑəɚ-

ɝɔɘɧɘ ɛɌɢɔɑəɞɌɘɔ ɘɑɞɚɐɚɘ  ɎɧɫɎɗɑəɔɫ  ɡɚə-

ɐɜɚɖɌɗɨɢɔəɚɓɌ.  Ȼɜɔɘɑəɑəɔɑ ɗɔəɑɕəɧɡ Ɏɧɝɚɖɚ-

ɣɌɝɞɚɞəɧɡ ɛɚɎɑɜɡəɚɝɞəɧɡ ɐɌɞɣɔɖɚɎ Ɏ ɜɟɖɌɡ 

ɚɛɧɞəɚɏɚ ɝɛɑɢɔɌɗɔɝɞɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɛɚɓɎɚɗɫɑɞ ɚɍəɌɜɟɒɔɎɌɞɨ ɚɞɗɚɒɑəɔɫ ɖɜɔ-

ɝɞɌɗɗɚɎ ɖɌɗɨɢɔɫ əɑ ɞɚɗɨɖɚ Ɏ ɏɔɌɗɔəɚɎɚɘ ɝɟ-

ɝɞɌɎəɚɘ ɡɜɫɥɑ, əɚ ɔ Ɏ ɝɔəɚɎɔɌɗɨəɚɕ Ɏɧɝɞɔɗɖɑ 

ɝɟɝɞɌɎɌ, ɘɑəɔɝɖɌɡ, ɝɟɡɚɒɔɗɔɫɡ ɘɧɤɢ.  ȶɜɔ-

ɝɞɌɗɗɧ ɛɔɜɚɠɚɝɠɌɞɌ ɖɌɗɨɢɔɫ əɌ ȿȳȴ Ɏɧɏɗɫɐɫɞ 

ɖɌɖ  ɏɔɛɑɜɩɡɚɏɑəəɧɑ ɞɚɣɑɣəɧɑ ɔɗɔ ɝɏɜɟɛɛɔɜɚ-

ɎɌəəɧɑ  ɏɗɧɍɣɌɞɧɑ ɝɞɜɟɖɞɟɜɧ ɍɑɓ ɩɠɠɑɖɞɌ ɔɗɔ 

ɝ əɑɓəɌɣɔɞɑɗɨəɧɘ ɩɠɠɑɖɞɚɘ ɐɔɝɞɌɗɨəɚɕ Ɍɖɟ-

ɝɞɔɣɑɝɖɚɕ ɞɑəɔ. ȬɜɞɜɚɛɌɞɔɪ, ɌɝɝɚɢɔɔɜɚɎɌəəɟɪ 

ɝ ɚɞɗɚɒɑəɔɫɘɔ ɖɜɔɝɞɌɗɗɚɎ ɖɌɗɨɢɔɫ, ɛɚ ȿȳȴ əɑ-

ɜɑɐɖɚ ɛɜɔɡɚɐɔɞɝɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɝ ɛɚ-

ɐɌɏɜɚɕ ɔ Ɍɜɞɜɔɞɚɘ. ȿ ɛɚɒɔɗɧɡ ɛɌɢɔɑəɞɚɎ ɡɚə-

ɐɜɚɖɌɗɨɢɔəɚɓ ɣɌɝɞɚ ɐɑɍɪɞɔɜɟɑɞ Ɏ Ɏɔɐɑ ɘɚəɚ- 

ɔɗɔ ɛɚɗɔɌɜɞɜɔɞɌ ɝ ɛɚɐɚɝɞɜɧɘɔ ɔ ɡɜɚəɔɣɑɝɖɔɘɔ 

ɌɞɌɖɌɘɔ ɐɗɔɞɑɗɨəɚɝɞɨɪ ɚɞ 4 əɑɐɑɗɨ ɐɚ əɑɝɖɚɗɨ-

ɖɔɡ ɘɑɝɫɢɑɎ, ɣɞɚ ɞɜɑɍɟɑɞ ɔɝɖɗɪɣɑəɔɫ ɔəɠɑɖɢɔ-

ɚəəɚɏɚ ɔɗɔ Ɍɟɞɚɔɘɘɟəəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ. Ⱥɞɗɔɣɔɞɑɗɨəɧɘɔ ɚɝɚɍɑəəɚ-

ɝɞɫɘɔ ɡɚəɐɜɚɖɌɗɨɢɔəɚɓɌ ɍɟɐɑɞ əɌɗɔɣɔɑ ɖɌɗɨɢɔ-

ɑɎɧɡ ɐɑɛɚɓɔɞɚɎ Ɏ ɝɟɝɞɌɎəɚɘ ɡɜɫɥɑ ɔ ɚɞɝɟɞɝɞɎɔɑ 

ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

ȻɝɑɎɐɚɛɚɐɌɏɜɌ əɌɍɗɪɐɌɑɞɝɫ ɟ 25 % ɍɚɗɨ-

əɧɡ ɝ ɡɚəɐɜɚɖɌɗɨɢɔəɚɓɚɘ. Ȱɗɫ əɑɑ ɡɌɜɌɖɞɑɜəɚ 

ɚɝɞɜɚɑ əɌɣɌɗɚ ɝ ɍɚɗɨɪ, ɏɔɛɑɜɑɘɔɑɕ, ɚɞɬɖɚɘ ɝɟ-

ɝɞɌɎɌ ɔ ɚɏɜɌəɔɣɑəɔɑɘ ɛɚɐɎɔɒəɚɝɞɔ. ȹɌɔɍɚɗɑɑ 

ɣɌɝɞɚ ɛɚɜɌɒɌɑɞɝɫ ɖɚɗɑəəɧɕ ɝɟɝɞɌɎ, ɛɜɔɝɞɟɛ 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɗɔɡɚɜɌɐɖɚɕ.      ȶ ɠɌɖɞɚɜɌɘ, 

ɝɛɚɝɚɍɝɞɎɟɪɥɔɘ Ɏɧɡɚɐɟ ɖɜɔɝɞɌɗɗɚɎ Ɏ ɚɖɚɗɚɝɟ-

ɝɞɌɎəɧɑ ɞɖɌəɔ ɛɜɔ ɛɝɑɎɐɚɛɚɐɌɏɜɑ, ɚɞəɚɝɫɞ ɏɔ-

ɛɚɖɌɗɨɢɔɑɘɔɪ, ɜɌɓɜɟɤɑəɔɑ ɡɜɫɥɑɎɚɏɚ ɘɌɞɜɔɖ-

ɝɌ ɛɜɔ ɍɔɚɘɑɡɌəɔɣɑɝɖɔɡ ɎɚɓɐɑɕɝɞɎɔɫɡ ɔɗɔ Ɏɚɝ-

ɛɌɗɑəɔɔ. Ƚɗɑɐɟɑɞ ɛɚɘəɔɞɨ, ɣɞɚ ɠɚɜɘɔɜɚɎɌəɔɑ 

ɖɜɔɝɞɌɗɗɚɎ ɟɜɌɞɚɎ ɛɜɔ ɛɚɐɌɏɜɑ  ɛɜɚɔɝɡɚɐɔɞ Ɏ 

ɝɔəɚɎɔɌɗɨəɧɡ ɖɗɑɞɖɌɡ,  Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɐɔɏɔɐ-

ɜɚɛɔɜɚɠɚɝɠɌɞ  ɖɌɗɨɢɔɫ  ɛɜɔ  ɛɝɑɎɐɚɛɚɐɌɏɜɑ əɌ  

ȭ 
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ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 1. ȼɑəɞɏɑəɚɏɜɌɘɘɌ. 

Ɍ - ȼɑəɞɏɑəɚɏɜɌɘɘɌ  ɗɟɣɑɓɌɛɫɝɞəɚɏɚ ɝɟɝɞɌɎɌ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɍɧɓɎɑɝɞɎɗɑəɔɑ ɗɚɖɞɑɎɚɏɚ ɐɔɝɖɌ Ɏ Ɏɔɐɑ ɏɗɧɍ-

ɣɌɞɧɡ ɜɑəɞɏɑəɚɛɚɓɔɞɔɎəɧɡ Ɏɖɗɪɣɑəɔɕ, ɝɗɔɎɌɪɥɔɡɝɫ ɘɑɒɐɟ ɝɚɍɚɕ.   

ɍ - ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɛɌɞɑɗɗɚ-ɠɑɘɚɜɌɗɨəɚɏɚ ɝɟɝɞɌɎɌ: ɚɞɘɑɣɌɑɞɝɫ ɎɧɜɌɒɑəəɚɑ ɚɍɧɓɎɑɝɞɎɗɑəɔɑ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ əɌɐɖɚɗɑə-

əɔɖɌ ɛɜɌɖɞɔɣɑɝɖɔ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ   ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɑɏɚ ɜɑəɞɏɑəɚɛɚɓɔɞɔɎəɚɏɚ ɖɚəɞɟɜɌ (Ɏ əɚɜɘɑ əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ). 

 

ȼɔɝ. 2,Ɍ. 

 
ȼɔɝ. 2,ɍ. 

 

ȼɔɝ. 2,Ɏ. 

ȼɔɝ. 2.  ȿȳȴ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ  ɘɧɥɑɗɖɌ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. 

Ɍ - ȳɐɚɜɚɎɧɕ ɐɚɍɜɚɎɚɗɑɢ. Ɂɜɫɥ ɚɞɏɜɌəɔɣɑə ɐɎɟɘɫ ɏɔɛɑɜɩɡɚɏɑəəɧɘɔ ɔ ɣɑɞɖɔɘɔ ɖɜɌɫɘɔ. ȻɚɎɑɜɡəɚɝɞəɧɕ ɖɜɌɕ 

(ɡɚəɐɜɚɝɔəɚɎɔɌɗɨəɧɕ ɛɑɜɑɡɚɐ) ɚɍɧɣəɚ ɞɚəɨɤɑ, ɣɑɘ ɏɗɟɍɚɖɔɕ (ɚɝɞɑɚɡɚəɐɜɌɗɨəɧɕ ɛɑɜɑɡɚɐ). ɉɡɚɝɞɜɟɖɞɟɜɌ 

ɡɜɫɥɑɎɚɕ ɞɖɌəɔ ɚɐəɚɜɚɐəɚ ɌəɩɡɚɏɑəəɌɫ.                                                                     

ɍ -  ȻɚɐɌɏɜɌ. ȹɌɍɗɪɐɌɑɞɝɫ ɏɔɛɑɜɩɡɚɏɑəəɚɑ ɟɞɚɗɥɑəɔɑ ɡɚəɐɜɚɝɔəɚɎɔɌɗɨəɚɏɚ ɛɑɜɑɡɚɐɌ Ɏ ɝɎɫɓɔ ɝ ɚɞɗɚɒɑəɔɑɘ 

ɖɜɔɝɞɌɗɗɚɎ ɘɚəɚɟɜɌɞɌ əɌɞɜɔɫ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ (ɝɞɜɑɗɖɌ). 

Ɏ - ɁɚəɐɜɚɖɌɗɨɢɔəɚɓ (ɛɝɑɎɐɚɛɚɐɌɏɜɔɣɑɝɖɔɕ ɎɌɜɔɌəɞ). ȽɞɜɟɖɞɟɜɌ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ ɐɔɠɠɟɓəɚ əɑɚɐəɚɜɚɐəɌɫ 

ɓɌ ɝɣɑɞ ɘəɚɒɑɝɞɎɑəəɧɡ ɏɔɛɑɜɩɡɚɏɑəəɧɡ ɎɖɜɌɛɗɑəɔɕ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɞɚɗɥɑ ɡɜɫɥɑɎɚɏɚ ɘɌɞɜɔɖɝɌ. 

 

ȼɔɝ. 3. 

 

ȼɔɝ. 4. 

ȼɔɝ. 3.   ȶȾ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɠɜɚəɞɌɗɨəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ. 

ȮɧɫɎɗɫɪɞɝɫ ɗɔəɑɕəɧɑ ɓɚəɧ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ, 

ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏɐɚɗɨ ɑɏɚ ɛɚɎɑɜɡəɚɝɞəɚɏɚ ɝɗɚɫ, Ɍ ɞɌɖɒɑ 

ɎɧɜɌɒɑəəɧɕ ɖɌɗɨɢɔəɚɓ ɘɑɐɔɌɗɨəɚɏɚ ɘɑəɔɝɖɌ. 

ȼɔɝ. 4.  ȸȼȾ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝ-

ɖɚɝɞɔ, PD-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɛɚɐɌɎɗɑəɔɑɘ 

ɝɔɏəɌɗɌ ɚɞ ɒɔɜɌ.   

Ȯ ɝɟɝɞɌɎəɚɘ ɡɜɫɥɑ ɘɧɥɑɗɖɚɎ ɍɑɐɜɑəəɚɕ ɔ ɍɚɗɨɤɑɍɑɜɢɚ-

Ɏɚɕ ɖɚɝɞɑɕ, Ɍ ɞɌɖɒɑ əɌɐɖɚɗɑəəɔɖɌ, ɚɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑ-

ɝɞɎɑəəɧɑ ɏɔɛɚɔəɞɑəɝɔɎəɧɑ ɚɣɌɏɔ  ɜɌɓɘɑɜɌɘɔ 1-2 ɘɘ ɔ ɗɔ-

əɑɕəɧɑ ɛɚɗɚɝɧ (ɖɌɗɨɢɔɑɎɧɑ ɐɑɛɚɓɔɞɧ), ɜɌɝɛɚɗɚɒɑəəɧɑ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɜɌɐɔɌɗɨəɚɕ ɔ ɛɜɚɘɑɒɟɞɚɣəɚɕ ɓɚəɌɡ 

ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ. 
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ȼɔɝ. 5,Ɍ. 

 

ȼɔɝ. 5,ɍ. 

ȼɔɝ. 5. 

Ɍ - ȮɔɓɟɌɗɨəɧɕ ɚɝɘɚɞɜ ɛɜɑɛɌɜɌɞɚɎ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ ɎɧɫɎɗɫɑɞ ɘəɚɒɑɝɞɎɑəəɧɑ ɍɑɗɧɑ ɎɖɜɌɛɗɑəɔɫ ɖɜɔɝɞɌɗɗɚɎ, 

ɜɌɝɛɜɑɐɑɗɑəəɧɑ Ɏɐɚɗɨ ɝɟɝɞɌɎəɚɕ ɛɚɎɑɜɡəɚɝɞɔ. 

ɍ - ȸȼȾ  ɐɑɘɚəɝɞɜɔɜɟɑɞ ɘəɚɒɑɝɞɎɑəəɧɑ ɞɚɣɑɣəɧɑ ɚɣɌɏɔ ɚɞɗɚɒɑəɔɫ ɖɜɔɝɞɌɗɗɚɎ ɖɌɗɨɢɔɫ Ɏ ɝɟɝɞɌɎəɚɘ ɡɜɫɥɑ, 

ɔɘɑɪɥɔɑ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ əɌ PD-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ. Ȯɚɖɜɟɏ ɚɞɐɑɗɨəɧɡ ɚɣɌɏɚɎ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɩɠɠɑɖɞ çɏɌɗɚè  ɓɌ ɝɣɑɞ ɌɜɞɑɠɌɖɞɚɎ ɘɌɏəɔɞəɚɕ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ. 

 

ȼɔɝ. 6,Ɍ. 

 

ȼɔɝ. 6,ɍ. 

ȼɔɝ. 6. 

Ɍ - ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɗɑɎɚɏɚ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. ȺɞɘɑɣɌɑɞɝɫ ɚɍɧɓɎɑɝɞɎɗɑəɔɑ ɠɔɍɜɚɓəɚɎɚ-

ɗɚɖəɔɝɞɚɏɚ ɡɜɫɥɌ ɚɍɚɔɡ ɘɑəɔɝɖɚɎ, ɍɚɗɑɑ ɎɧɜɌɒɑəəɚɑ ɝ Ɏəɟɞɜɑəəɑɕ ɝɞɚɜɚəɧ. 

ɍ - ȸȼȾ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɗɚɝɖɚɝɞɔ (Ⱦ1-Ȯȴ) ɗɑɎɚɏɚ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ. 

ȺɞɘɑɣɌɑɞɝɫ ɔɓɘɑəɑəɔɑ ɝɞɜɟɖɞɟɜɧ ɘɑəɔɝɖɚɎ ɛɚ ɞɔɛɟ ɗɔəɑɕəɚɏɚ ɛɚɎɧɤɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ, ɡɌɜɌɖɞɑɜəɚɏɚ ɐɗɫ ɐɑɏɑ-

əɑɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ. ȿɍɑɐɔɞɑɗɨəɧɡ ɛɜɔɓəɌɖɚɎ ɚɍɧɓɎɑɝɞɎɗɑəɔɕ ɘɑəɔɝɖɚɎ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ. 

 

ȼɔɝ. 7,Ɍ. 

 

ȼɔɝ. 7,ɍ. 

ȼɔɝ. 7. 

Ɍ ð ȼɑɞəɏɑəɚɏɜɌɘɘɌ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. ȺɞɘɑɣɌɪɞɝɫ ɘɌɝɝɔɎəɧɑ ɖɌɗɨɢɔɠɔɖɌɞɧ  Ɏ ɗɌɞɑɜɌɗɨ-

əɚɘ ɘɑəɔɝɖɑ. 

ɍ - ȸȼȾ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɠɜɚəɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɜɑɒɔɘ Ⱦ1 ɔ STIR. Ⱥɛɜɑɐɑɗɫɑɞɝɫ  ɚɍɤɔɜəɌɫ ɓɚəɌ  ɛɚɎɧɤɑəɔɫ 

ȸȼ-ɝɔɏəɌɗɌ Ɏ ɗɌɞɑɜɌɗɨəɚɘ ɘɑəɔɝɖɑ, ɎɧɡɚɐɫɥɌɫ əɌ əɔɒəɪɪ ɝɟɝɞɌɎəɟɪ ɛɚɎɑɜɡəɚɝɞɨ, ɚɤɔɍɚɣəɚ ɞɜɌɖɞɚɎɌɎɤɌɫ-

ɝɫ ɖɌɖ ɜɌɓɜɧɎ. 
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ɛɑɜɎɚɘ ɩɞɌɛɑ ɚɞɖɗɌɐɧɎɌɑɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ 

ɏɔɌɗɔəɚɎɚɘ ɡɜɫɥɑ. ɉɞɚ ɚɍɟɝɗɌɎɗɔɎɌɑɞ ɜɌɓəɔɢɟ 

Ɏ ɜɌɝɛɜɑɐɑɗɑəɔɔ ɐɑɛɚɓɔɞɚɎ ɖɜɔɝɞɌɗɗɚɎ əɌ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɔɗɔ ɒɑ Ɏ ɞɚɗɥɑ ɡɜɫɥɑɎɚɏɚ ɘɌɞɜɔɖɝɌ  

ɔ ɛɚɓɎɚɗɫɑɞ ɎɧɝɖɌɓɌɞɨɝɫ ɚ ɛɜɔɜɚɐɑ ɔɓɘɑəɑəɔɕ 

(ȼɔɝ. 2). Ⱦɚɣəɚɝɞɨ ȿȳȴ Ɏ ɐɔɌɏəɚɝɞɔɖɑ  ɡɚəɐɜɚ-

ɖɌɗɨɢɔəɚɓɌ ɛɚ ɐɌəəɧɘ ɜɫɐɌ ɌɎɞɚɜɚɎ ɐɚɝɞɌɞɚɣ-

əɚ ɎɧɝɚɖɌɫ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ  68,7-86,7%, ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ 96,4-97,6% [2 -3].  

ɁɜɚəɔɣɑɝɖɌɫ ɛɔɜɚɠɚɝɠɌɞəɌɫ ɌɜɞɜɚɛɌɞɔɫ 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɛɚɝɞɚɫəəɧɘɔ ɍɚɗɫɘɔ Ɏ ɝɟɝɞɌ-

ɎɌɡ, ɝɖɚɎɌəəɚɝɞɨɪ ɛɚ ɟɞɜɌɘ, ɛɜɔɛɟɡɗɚɝɞɨɪ ɔ 

ɞɟɏɚɛɚɐɎɔɒəɚɝɞɨɪ ɝɟɝɞɌɎɚɎ Ɏ ɝɎɫɓɔ ɝ ɍɚɗɑɎɧɘ 

ɝɔəɐɜɚɘɚɘ.  

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) Ɏ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ Ɏɧɛɚɗəɫɑɞ ɎɝɛɚɘɚɏɌɞɑɗɨəɟɪ ɜɚɗɨ 

ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɟɝɞɌɎɚɎ ɔ ɛɜɔɘɑəɫɑɞɝɫ, 

ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɖɚɝɞəɚ-

ɞɜɌɎɘɌɞɔɣɑɝɖɚɑ ɛɚɎɜɑɒɐɑəɔɑ, Ɍ ɞɌɖɒɑ  ɐɗɫ 

ɟɞɚɣəɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑəɞɏɑəɚɏɜɌɠɔɔ.  ɉɞɚ 

ɝɎɫɓɌəɚ ɝ əɔɓɖɔɘ ɘɫɏɖɚɞɖɌəɧɘ ɖɚəɞɜɌɝɞɚɘ ȶȾ 

ɔ  ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɚɕ.  Ⱦɑɘ əɑ ɘɑəɑɑ, əɌ ɖɚɘɛɨ-

ɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ ɘɚɏɟɞ ɍɧɞɨ ɛɜɑɖɜɌɝəɚ 

ɎɧɫɎɗɑəɧ ɚɞɗɚɒɑəɔɫ ɝɚɗɑɕ ɖɌɗɨɢɔɫ Ɏ ɝɟɝɞɌɎ-

əɚɘ ɡɜɫɥɑ ɔ ɘɑəɔɝɖɌɡ. ȹɌ ɜɌəəɔɡ ɩɞɌɛɌɡ ɖɜɔ-

ɝɞɌɗɗɧ ɛɔɜɚɠɚɝɠɌɞɌ ɖɌɗɨɢɔɫ ɐɑɛɚəɔɜɟɪɞɝɫ Ɏ 

ɝɟɝɞɌɎəɚɘ ɡɜɫɥɑ, Ɏ ɐɌɗɨəɑɕɤɑɘ ɛɜɚɔɝɡɚɐɔɞ ɔɡ 

ɚɞɗɚɒɑəɔɑ Ɏ ɞɜɑɥɔəɌɡ ɛɚɜɌɒɑəəɚɏɚ ɝɟɝɞɌɎəɚɏɚ 

ɡɜɫɥɌ ɔ ɝɔəɚɎɔɌɗɨəɚɕ ɘɑɘɍɜɌəɑ ɝ ɛɚɝɗɑɐɟɪ-

ɥɑɕ ɞɚɞɌɗɨəɚɕ ɘɔəɑɜɌɗɔɓɌɢɔɑɕ ɝɟɝɞɌɎəɚɏɚ 

ɘɌɞɜɔɖɝɌ. ȴɓ-ɓɌ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ ɖɌɗɨɢɔɑɎɧɑ 

ɐɑɛɚɓɔɞɧ ɍɟɐɟɞ ɛɜɑɐɝɞɌɎɗɑəɧ ɏɔɛɑɜɐɑəɝəɧɘɔ 

ɫɐɜɌɘɔ ɔɗɔ ɗɔəɔɫɘɔ, ɜɌɝɛɚɗɚɒɑəəɧɘɔ Ɏɐɚɗɨ 

ɏɜɌəɔɢɧ ɡɜɫɥɑɎɚɕ Ɏɧɝɞɔɗɖɔ ɘɧɥɑɗɖɚɎ ɔ Ɏ ɔɡ 

ɞɚɗɥɑ (ȼɔɝ. 3). 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) 

ɫɎɗɫɑɞɝɫ çɓɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɓɌɍɚɗɑɎɌəɔɕ ɔ ɛɚɎɜɑɒɐɑəɔɕ ɚɛɚɜəɚ-

ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ. Ƚ ɛɚɘɚɥɨɪ ȸȼȾ ɚɐɔ-

əɌɖɚɎɚ ɟɝɛɑɤəɚ ɛɚɐɞɎɑɜɒɐɌɪɞɝɫ ɞɜɌɎɘɌɞɔɣɑ-

ɝɖɔɑ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ.  ȽɞɌəɐɌɜɞ-

əɚɑ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɑ ɝɟɝɞɌɎɚɎ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ 

Ⱦ1, Ⱦ2 ɔ ɛɜɚɞɚəəɚ-ɎɓɎɑɤɑəəɧɑ (PD) ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɔ.  Ⱥɞɗɚɒɑəɔɫ ɖɜɔɝɞɌɗɗɚɎ  ɖɌɗɨɢɔɫ Ɏ 

ɝɟɝɞɌɎəɚɘ ɡɜɫɥɑ ɍɟɐɟɞ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨɝɫ ɏɔ-

ɛɚɔəɞɑəɝɔɎəɧɘ ȸȼ-ɝɔɏəɌɗɚɘ Ɏɚ Ɏɝɑɡ ɜɑɒɔɘɌɡ. 

Ȯ ɜɌɍɚɞɑ J. Beltran et al. [4] ȸȼȾ ɛɜɚɐɑɘɚəɝɞɜɔ-

ɜɚɎɌɗɌ ɍɚɗɨɤɔɕ ɚɍɦɑɘ ɖɌɗɨɢɔɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ 

ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ, ɣɑɘ ɜɑəɞɏɑəɚɏɜɌɠɔɫ. Ȯ ɜɟ-

ɞɔəəɚɕ ɛɜɌɖɞɔɖɑ ɔəɠɚɜɘɌɞɔɎəɧɘɔ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɡɚəɐɜɚɖɌɗɨɢɔəɚɓɌ ɚɖɌɓɧɎɌɪɞɝɫ  PD-

ɎɓɎɑɤɑəəɧɑ  ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ð əɌ ɠɚəɑ ɏɔ-

ɛɑɜɔəɞɑəɝɔɎəɚɏɚ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ ɟɐɌɑɞɝɫ Ɏɧ-

ɫɎɔɞɨ ɐɌɒɑ ɘɑɗɖɔɑ ɖɌɗɨɢɔɑɎɧɑ Ɏɖɗɪɣɑəɔɫ (ȼɔɝ. 

4). 

Ȯ ɛɚɎɑɜɡəɚɝɞəɚɘ ɔ ɛɜɚɘɑɒɟɞɚɣəɚɘ  ɝɗɚɑ 

ɡɜɫɥɌ  ɖɜɔɝɞɌɗɗɧ ɖɌɗɨɢɔɫ ɠɚɜɘɔɜɟɪɞ  əɑɝɔɘ-

ɘɑɞɜɔɣəɧɑ ɖɚəɏɗɚɘɑɜɌɞɧ, ɗɚɖɌɗɔɓɚɎɌəəɧɑ Ɏ 

ɖɚɗɗɌɏɑəɚɎɚ-ɛɜɚɞɑɚɏɗɔɖɌəɚɎɚɘ ɘɌɞɜɔɖɝɑ ɔ Ɏɚ-

ɖɜɟɏ  ɡɚəɐɜɚɢɔɞɚɎ.  Ȯ   ɜɌɐɔɌɗɨəɚɘ ɔ ɍɌɓɌɗɨəɚɘ  

ɝɗɚɑ ɐɑɛɚɓɔɞɧ ɝɚɗɑɕ ɖɌɗɨɢɔɫ ɔɘɑɪɞ ɖɜɟɏɗɟɪ 

ɔɗɔ ɚɎɚɔɐəɟɪ ɠɚɜɘɟ ɝ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ.  

ȽɞɜɟɖɞɟɜɌ ɡɜɫɥɌ Ɏɚɖɜɟɏ ɖɌɗɨɢɔɑɎɧɡ ɐɑɛɚɓɔɞɚɎ 

əɑ ɝɞɜɌɐɌɑɞ. Ȯ ɐɔɌɏəɚɝɞɔɖɑ ɡɚəɐɜɚɖɌɗɨɢɔəɚɓɌ 

ɡɚɜɚɤɚ ɓɌɜɑɖɚɘɑəɐɚɎɌɗɔ ɝɑɍɫ 3D-ɏɜɌɐɔɑəɞəɧɑ 

ɔɘɛɟɗɨɝəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɞɌɖɔɑ, ɖɌɖ 

SPGR, FFE, FLASH.  ȳɌ ɝɣɑɞ Ɏɧɝɚɖɚɏɚ ɝɔɏəɌɗɌ 

ɚɞ ɡɜɫɥɑɎɚɏɚ ɘɌɞɜɔɖɝɌ ɔ ɌɜɞɑɠɌɖɞɚɎ ɘɌɏəɔɞ-

əɚɕ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ ɘɚɒəɚ ɗɑɏɖɚ ɚɍəɌɜɟɒɔɞɨ 

ɜɑɓɖɚ ɏɔɛɚɔəɞɑəɝɔɎəɧɑ ɖɌɗɨɢɔɑɎɧɑ ɐɑɛɚɓɔɞɧ. 

Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ Ɏɚɖɜɟɏ ɏɔɛɚɔəɞɑəɝɔɎəɧɡ  

ɖɌɗɨɢɔɑɎɧɡ ɐɑɛɚɓɔɞɚɎ əɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ ɘɚ-

ɏɟɞ ɛɚɫɎɗɫɞɨɝɫ ɟɣɌɝɞɖɔ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɏɚ ɝɎɑ-

ɣɑəɔɫ ɛɚ ɞɔɛɟ çɏɌɗɚè, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ Ɍɜɞɑ-

ɠɌɖɞɌɘ.  ɉɞɚ ɝɎɫɓɌəɚ ɝ ɜɌɓəɔɢɑɕ Ɏ ɘɌɏəɔɞəɚɕ 

ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ ɡɜɫɥɑɎɚɏɚ ɘɌɞɜɔɖɝɌ ɔ ɖɜɔ-

ɝɞɌɗɗɚɎ ɖɌɗɨɢɔɫ, ɣɞɚ ɎɧɓɧɎɌɑɞ ɗɚɖɌɗɨəɟɪ əɑ-

ɚɐəɚɜɚɐəɚɝɞɨ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ  ɔ   əɑɏɚɘɚɏɑə-

əɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ (ȼɔɝ. 5 (Ɍ, ɍ)). 

ȰɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ ɡɚəɐɜɚɖɌɗɨ-

ɢɔəɚɓɌ əɌ ȸȼȾ  ɝɗɑɐɟɑɞ ɛɜɚɎɚɐɔɞɨ ɝ ɌɜɞɑɠɌɖ-

ɞɌɘɔ ɘɌɏəɔɞəɚɕ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ  Ɏɚɖɜɟɏ 

ɤɚɎəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɕ  əɌ ɝɟɝɞɌ-

ɎɌɡ, ɝɎɚɍɚɐəɧɘɔ ɎəɟɞɜɔɝɟɝɞɌɎəɧɘɔ ɞɑɗɌɘɔ, 

ɖɜɌɑɎɧɘɔ ɚɝɞɑɚɠɔɞɌɘɔ  ɔ ɚɞɗɚɒɑəɔɑɘ ɏɑɘɚɝɔ-

ɐɑɜɔəɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɑɘɌɜɞɜɚɓɚɘ. 

Ⱥɝɚɍɧɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ȸȼȾ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɘɑəɔɝɖɚɎ ɛɜɔ ɚɞɗɚɒɑəɔɔ Ɏ əɔɡ 

ɖɜɔɝɞɌɗɗɚɎ ɖɌɗɨɢɔɫ. Ȼɚ ɐɌəəɧɘ Yang et al. [5]  

ɖɌɗɨɢɔəɚɓ ɘɑəɔɝɖɚɎ ɎɝɞɜɑɣɌɑɞɝɫ ɣɌɥɑ, ɣɑɘ ɏɔ-

ɌɗɔəɚɎɚɏɚ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ, ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ 

ɐɌəəɚɏɚ ɛɚɜɌɒɑəɔɫ ɟ ɘɟɒɣɔə.  

ȹɑɝɘɚɞɜɫ əɌ ɛɗɚɞəɚɑ ɝɞɜɚɑəɔɑ ɖɌɗɨɢɔɑ-

Ɏɧɡ ɐɑɛɚɓɔɞɚɎ,  ɛɜɔ ȸȼ-ɚɍɝɗɑɐɚɎɌəɔɔ  ɘɑəɔɝ-

ɖɚɎ ɚəɔ ɘɚɏɟɞ ɔɘɑɞɨ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ 

ɖɌɖ əɌ Ⱦ1-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ,  ɞɌɖ ɔ  əɌ 

PD-ɔɓɚɍɜɌɒɑəɔɫɡ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ ɔ ɐɌɒɑ  Ɏ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ  STIR (ȼɔɝ. 6 (Ɍ, ɍ)).  Ƀɑɞɖɚɏɚ 

ɚɍɦɫɝəɑəɔɫ  ɩɞɚɘɟ ɠɑəɚɘɑəɟ əɑɞ. ȽɣɔɞɌɑɞɝɫ, 

ɣɞɚ ɖɜɔɝɞɌɗɗɔɣɑɝɖɚɑ ɝɞɜɚɑəɔɑ ɝɚɗɑɕ ɖɌɗɨɢɔɫ ɔ 

ɎɧɝɚɖɌɫ ɛɗɚɞəɚɝɞɨ ɟɘɑəɨɤɌɪɞ Ɏɜɑɘɫ ɜɑɗɌɖɝɌ-

ɢɔɔ Ⱦ1 [4]. ȹɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ ɚɞɗɚɒɑəɔɫ ɝɚ-

ɗɑɕ ɖɌɗɨɢɔɫ ɛɜɌɖɞɔɣɑɝɖɔ əɑɚɞɗɔɣɔɘɧ ɚɞ ɐɑɏɑ-

əɑɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɛɚɎɜɑɒɐɑəɔɕ ɘɑəɔɝ-

ɖɚɎ, ɣɞɚ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ ɚɤɔɍɚɣəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ.  ȿɣɌɝɞɖɔ ɖɌɗɨɢɔəɚɓɌ ɠɔɍɜɚɓəɚɎɚɗɚɖəɔ-

ɝɞɚɏɚ ɡɜɫɥɌ ɘɑəɔɝɖɚɎ  ɣɌɝɞɚ ɓɌəɔɘɌɪɞ ɍɚɗɨ-

ɤɚɕ ɚɍɦɑɘ ɔ ɜɌɝɛɜɚɝɞɜɌəɫɪɞɝɫ əɌ ɝɟɝɞɌɎəɧɑ 

ɛɚɎɑɜɡəɚɝɞɔ ɔ ɛɚɩɞɚɘɟ ɘɚɏɟɞ ɍɧɞɨ əɑɎɑɜəɚ ɔə-

ɞɑɜɛɜɑɞɔɜɚɎɌəɧ ɖɌɖ ɜɌɓɜɧɎɧ (ȼɔɝ. 7 (Ɍ, ɍ)). Ȯ 

ɔɝɝɗɑɐɚɎɌəɔɔ Shaifali Kaushik et al. [6] ɍɧɗɚ ɛɚ-

ɖɌɓɌəɚ  ɝəɔɒɑəɔɑ  ɞɚɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɓ-

ɜɧɎɚɎ ɘɑəɔɝɖɚɎ ɝ 97% ɐɚ 78%   Ɏ ɝɗɟɣɌɑ ɔɡ 

ɡɚəɐɜɚɖɌɗɨɢɔəɚɓɌ.  

ȭɚɗɑɓəɔ ɐɑɛɚəɔɜɚɎɌəɔɫ ɚɝəɚɎəɧɡ ɠɚɝ-

ɠɌɞɚɎ ɖɌɗɨɢɔɫ. 

 ȶɚɘɛɗɑɖɝ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, 

ɚɍɟɝɗɚɎɗɑəəɧɕ ɩɖɞɚɛɔɣɑɝɖɔɘ ɚɞɗɚɒɑəɔɑɘ  ɚɜ-

ɞɚɠɚɝɠɌɞɌ ɐɔɏɔɐɜɌɞɌ  ɔ ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ ɖɌɗɨ-

ɢɔɫ,  ɝɚɝɞɌɎɗɫɑɞ   ɛɚəɫɞɔɑ   ɍɚɗɑɓəɔ   ɚɞɗɚɒɑəɔɫ   
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ȼɔɝ. 8.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɗɑɎɚɏɚ ɛɗɑɣɑɎɚɏɚ ɝɟ-

ɝɞɌɎɌ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

ȹɌɐ ɍɚɗɨɤɔɘ ɍɟɏɚɜɖɚɘ ɛɗɑɣɑɎɚɕ ɖɚɝɞɔ, ɛɚ ɡɚɐɟ ɝɟ-

ɡɚɒɔɗɔɫ əɌɐɚɝɞəɚɕ ɘɧɤɢɧ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɌɗɨɢɔəɌɞ  

ɝ ɐɚɝɞɌɞɚɣəɚ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɜɌɓɘɑɜɌɘɔ 17ɡ6 

ɘɘ. Ȼɚ əɔɒəɑɘɟ ɖɚəɞɟɜɟ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɘɑɗɖɔɑ 

ɏɗɧɍɣɌɞɧɑ ɖɌɗɨɢɔɑɎɧɑ ɐɑɛɚɓɔɞɧ ɜɌɓɘɑɜɌɘɔ 1-3 ɘɘ. 

 

ȼɔɝ. 9,Ɍ. 

 

ȼɔɝ. 9,ɍ. 

ȼɔɝ. 9.   ȸȼȾ ɛɗɑɣɑɎɚɏɚ ɝɟɝɞɌɎɌ, ɠɜɚəɞɌɗɨəɌɫ (Ɍ) ɔ ɌɖɝɔɌɗɨəɌɫ (ɍ) ɛɗɚɝɖɚɝɞɨ.   

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɘɌɝɝɔɎəɧɕ ɖɌɗɨɢɔɑɎɧɕ ɐɑɛɚɓɔɞ Ɏ ɝɟɡɚɒɔɗɔɔ ɛɚɐɗɚɛɌɞɚɣəɚɕ ɘɧɤɢɧ, ɏɔɛɚɔəɞɑəɝɔɎəɧɕ əɌ PD ɝ 

ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ  ɔ T2 (ɏɜɌɐɔɑəɞəɚɑ ɩɡɚ).  ȮɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɞɚɗɥɑ ɝɟɡɚɒɔɗɔɫ ɔ  ɜɫɐɚɘ ɜɌɝɛɚɗɚ-

ɒɑəəɚɕ ɝɟɍɖɗɪɎɚɎɔɐəɚɕ ɝɟɘɖɑ əɑ ɚɛɜɑɐɑɗɫɪɞɝɫ. 

 

ȼɔɝ. 10. 

 

 

 

 

ȼɔɝ. 10.   ȸȼȾ ɛɗɑɣɑɎɚɏɚ ɝɟɝɞɌɎɌ, ɠɜɚəɞɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ. 

Ȯ ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɝɟɡɚɒɔɗɔɫ əɌɐɚɝɞəɚɕ ɘɧɤɢɧ 

ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ 2 ɖɌɗɨɢɔɠɔɖɌɞɌ ɚɖɜɟɏɗɚɕ ɔ ɚɎɌɗɨəɚɕ 

ɠɚɜɘɧ. ȻɜɔɗɑɒɌɥɔɑ ɚɞɐɑɗɧ ɝɟɡɚɒɔɗɔɫ ɚɞɑɣəɧ ɓɌ 

ɝɣɑɞ ɘɔɏɜɌɢɔɔ ɖɌɗɨɢɔɑɎɧɡ ɐɑɛɚɓɔɞɚɎ, ɎɚɝɛɌɗɔɞɑɗɨəɚɕ 

ɜɑɌɖɢɔɔ. ȾɌɖɒɑ ɚɞɘɑɣɌɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ əɌ ɝɟɍɌɖɜɚɘɔɌɗɨəɟɪ ɝɟɘɖɟ 

ɛɗɑɣɑɎɚɏɚ ɝɟɝɞɌɎɌ - ɝɟɍɌɖɜɚɘɔɌɗɨəɧɕ ɍɟɜɝɔɞ. 

http://radiopaedia.org/images
http://radiopaedia.org/images
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ɚɝəɚɎəɧɡ  ɠɚɝɠɌɞɚɎ  ɖɌɗɨɢɔɫ. ȯɔɐɜɚɖɝɔɌɛɌɞɔɞ 

ɖɌɗɨɢɔɫ Ɏɡɚɐɔɞ Ɏ ɝɚɝɞɌɎ ɖɚɝɞɑɕ ɔ  ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɝɚɍɚɕ ɘɔəɑɜɌɗɨəɚɑ ɝɚɑɐɔəɑəɔɑ ɝ ɜɌɓɘɑɜɌɘɔ 70-

300 əɘ, ɛɚ ɘɑɜɑ  ɚɍɜɌɓɚɎɌəɔɫ ɖɚəɏɗɚɘɑɜɌɞɚɎ  

ɏɔɐɜɚɖɝɔɌɛɌɞɔɞ ɖɌɗɨɢɔɫ ɝɞɌəɚɎɔɞɝɫ Ɏɔɐɔɘ 

ɘɔɖɜɚɝɖɚɛɔɣɑɝɖɔ ɔ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ɛɜɔɣɔəɚɕ Ɏɚɓəɔɖ-

əɚɎɑəɔɫ ɚɞɗɚɒɑəɔɫ ɖɜɔɝɞɌɗɗɚɎ ɚɝəɚɎəɧɡ ɝɚɗɑɕ  

ɖɌɗɨɢɔɫ ɫɎɗɫɑɞɝɫ ɛɜɑɐɤɑɝɞɎɟɪɥɌɫ ɞɜɌɎɘɌ ɔɗɔ 

əɌɜɟɤɑəɔɑ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɓɘɑəɑəɔɫ ɎɚɓəɔɖɌɪɞ Ɏ 

ɝɟɡɚɒɔɗɔɫɡ ɜɚɞɌɞɚɜəɚɕ ɘɌəɒɑɞɧ ɛɗɑɣɑɎɚɏɚ ɝɟ-

ɝɞɌɎɌ ɐɚɘɔəɌəɞəɚɕ ɜɟɖɔ. ȴɓɗɪɍɗɑəəɌɫ ɗɚɖɌɗɔ-

ɓɌɢɔɫ -  ɖɜɔɞɔɣɑɝɖɌɫ ɓɚəɌ (ɓɚəɌ ȶɚɐɘɌəɌ) Ɏ ɝɟ-

ɡɚɒɔɗɔɔ əɌɐɚɝɞəɚɕ ɘɧɤɢɧ Ɏɍɗɔɓɔ ɍɚɗɨɤɚɏɚ 

ɍɟɏɚɜɖɌ ɛɗɑɣɑɎɚɕ ɖɚɝɞɔ. ȴɘɑəəɚ ɓɐɑɝɨ əɌɍɗɪɐɌ-

ɑɞɝɫ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɕ  ɐɑɠɔɢɔɞ   ɖɜɚɎɚɝəɌɍɒɑ-

əɔɫ Ɏɚɗɚɖɚə ɝɟɡɚɒɔɗɔɫ, ɛɜɔɎɚɐɫɥɔɕ ɖ ɣɌɝɞɚɕ 

ɔɤɑɘɔɔ  ɔ ɏɔɛɚɖɝɔɔ, ɔ ɖɌɖ ɝɗɑɐɝɞɎɔɑ - ɖ ɝɖɗɚə-

əɚɝɞɔ ɖ ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɛɜɚɢɑɝɝɌɘ, ɓɌɘɑɐɗɑə-

əɚɕ ɜɑɛɌɜɌɢɔɔ.  ȯɔɛɚɖɝɔɫ   ɞɌɖɒɑ ɝɞɔɘɟɗɔɜɟɑɞ 

ɛɜɚɢɑɝɝɧ ɠɔɍɜɚɓəɚ-ɡɜɫɥɑɎɚɕ ɘɑɞɌɛɗɌɓɔɔ  ɝ 

ɖɌɗɨɢɔɠɔɖɌɢɔɑɕ, ɌɖɞɔɎɌɢɔɪ ɩəɡɚəɐɜɌɗɨəɚɕ 

ɚɝɝɔɠɔɖɌɢɔɔ, ɚɝɞɑɚɍɗɌɝɞɚɎ. ȶɌɗɨɢɔɠɔɖɌɢɔɫ 

ɝɛɚɝɚɍɝɞɎɟɑɞ ɐɌɗɨəɑɕɤɑɘɟ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɪ 

ɐɑɏɑəɑɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ, Ɍ ɞɌɖɒɑ ɜɌɓɎɔɞɔɪ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɜɑɌɖɢɔɔ ɎɝɗɑɐɝɞɎɔɑ ɛɚɎɧɤɑə-

əɚɕ ɝɑɖɜɑɢɔɔ ɢɔɞɚɖɔəɚɎ ɔ ɛɜɚɞɑɚɗɔɞɔɣɑɝɖɔɡ 

ɠɑɜɘɑəɞɚɎ Ɏ ɩɞɚɕ ɓɚəɑ, ɠɌɏɚɢɔɞɚɓɌ ɖɜɔɝɞɌɗɗɚɎ 

ɘɚəɚɢɔɞɌɘɔ ɔ ɘɌɖɜɚɠɌɏɌɘɔ [7]. 

 Ȱɑɛɚɓɔɞɧ  ɝɚɗɑɕ   ɖɌɗɨɢɔɫ  ɘɚɏɟɞ əɑ Ɏɧ-

ɓɧɎɌɞɨ əɔɖɌɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ɔ  

ɍɧɞɨ ɝɗɟɣɌɕəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ əɌɡɚɐɖɚɕ.  

ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ  ɖɌɗɨɢɔɑɎɧɑ ɐɑɛɚɓɔɞɧ  ɘɚ-

ɏɟɞ Ɏɧɏɗɫɐɑɞɨ ɛɚ-ɜɌɓəɚɘɟ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ  

Ɏɜɑɘɑəɔ ɔɡ ɎɚɓəɔɖəɚɎɑəɔɫ.  ȽɎɑɒɔɑ ɐɑɛɚɓɔɞɧ  

ɔɘɑɪɞ ɚɞəɚɝɔɞɑɗɨəɚ əɔɓɖɟɪ ɛɗɚɞəɚɝɞɨ, ɚɍɗɌɖɚ-

Ɏɔɐəɟɪ ɠɚɜɘɟ ɔ ɛɗɚɡɚ ɚɣɑɜɣɑəəɧɑ ɖɜɌɫ. ȽɞɌ-

ɜɧɑ ɖɌɗɨɢɔɠɔɖɌɞɧ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɍɚɗɑɑ ɛɗɚɞ-

əɧɑ, ɔɘɑɪɞ ɣɑɞɖɔɑ ɖɚəɞɟɜɧ (ȼɔɝ. 8).  Ⱥɍɤɔɜ-

əɧɑ ɖɌɗɨɢɔɠɔɖɌɞɧ ɘɚɏɟɞ ɛɜɑɞɑɜɛɑɎɌɞɨ ɖɔɝɞɚɓ-

əɟɪ ɞɜɌəɝɠɚɜɘɌɢɔɪ.  

ȹɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ ɖɜɔɝɞɌɗɗɧ ɏɔɐɜɚɖɝɔ-

ɌɛɌɞɔɞɌ ɖɌɗɨɢɔɫ ɔɘɑɪɞ əɔɓɖɔɕ ɝɔɏəɌɗ  əɌ Ⱦ2 ɔ 

PD-ɎɓɎɑɤɑəəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ. ȹɌ Ⱦ1-

ɎɓɎɑɤɑəəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ   ɛɜɔ Ɏɧɝɚɖɚɘ ɝɚ-

ɐɑɜɒɌəɔɔ ɖɌɗɨɢɔɫ (30-40%), ɖɌɗɨɢɔɑɎɧɑ ɐɑɛɚ-

ɓɔɞɧ Ɏɧɏɗɫɐɫɞ ɏɔɛɚɔəɞɑəɝɔɎəɧɘɔ ɓɌ ɝɣɑɞ ɩɠ-

ɠɑɖɞɚɎ ɘɌɏəɔɞəɚɕ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ (ȼɔɝ. 9 (Ɍ, 

ɍ)). ȱɝɗɔ ɖɚəɢɑəɞɜɌɢɔɫ ɖɌɗɨɢɔɫ ɝəɔɒɌɑɞɝɫ, 

əɌɣɔəɌɪɞ ɐɚɘɔəɔɜɚɎɌɞɨ ɩɠɠɑɖɞɧ ɛɚɎɑɜɡəɚɝɞ-

əɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ  ɛɜɚɞɚəɚɎ ɝ ɖɌɗɨɢɔəɔɜɚ-

ɎɌəəɚɕ ɞɖɌəɨɪ, ɟɖɚɜɌɣɔɎɌɫ Ɏɜɑɘɫ ɜɑɗɌɖɝɌɢɔɔ 

Ⱦ1. Ȯ ɜɑɓɟɗɨɞɌɞɑ əɌ Ⱦ1-Ȯȴ ɚɞɐɑɗɨəɧɑ ɖɌɗɨɢɔɑ-

Ɏɧɑ ɐɑɛɚɓɔɞɧ  ɘɚɏɟɞ Ɏɧɏɗɫɐɑɞɨ ɔɓɚ-  ɔɗɔ  ɐɌɒɑ 

ɏɔɛɑɜɔəɞɑəɝɔɎəɧɘɔ.  

 ȸɌəɔɠɑɝɞəɚɕ ɠɚɜɘɚɕ  ɖɜɔɝɞɌɗɗɔɣɑɝɖɚɕ 

ɌɜɞɜɚɛɌɞɔɔ ɫɎɗɫɑɞɝɫ ɚɝɞɜɧɕ ɖɌɗɨɢɔɠɔɢɔɜɟɪ-

ɥɔɕ ɞɑəɐɔəɔɞ. ȻɜɚɎɚɢɔɜɟɪɥɔɘɔ ɠɌɖɞɚɜɌɘɔ 

ɎɧɝɞɟɛɌɪɞ ɞɜɌɎɘɧ ɝɟɡɚɒɔɗɔɕ, ɣɜɑɓɘɑɜəɌɫ ɠɔ- 

ɓɔɣɑɝɖɌɫ əɌɏɜɟɓɖɌ, ɜɑɒɑ ð ɝɚɘɌɞɔɣɑɝɖɚɑ ɓɌɍɚɗɑ-

ɎɌəɔɑ, ɛɜɔɎɚɐɫɥɑɑ ɖ ɘɔɏɜɌɢɔɔ ɖɜɔɝɞɌɗɗɚɎ ɔɓ 

ɖɌɗɨɢɔɠɔɖɌɞɌ Ɏ ɛɜɔɗɑɒɌɥɔɑ ɚɞɐɑɗɧ ɝɟɡɚɒɔ-

ɗɔɫ, Ɍ ɞɌɖɒɑ ɚɖɜɟɒɌɪɥɔɑ ɞɖɌəɔ ɝ ɜɌɓɎɔɞɔɑɘ 

ɍɟɜəɚɕ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɜɑɌɖɢɔɔ. ȶɌɗɨɢɔɠɔɢɔ-

ɜɟɪɥɔɕ ɞɑəɐɔəɔɞ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɚɓəɔɖɌɑɞ Ɏ 

ɝɟɡɚɒɔɗɔɔ əɌɐɚɝɞəɚɕ ɘɧɤɢɧ,  ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ 

ɝɔɗɨəɧɘ ɍɚɗɑɎɧɘ ɝɔəɐɜɚɘɚɘ,  ɛɚɜɌɒɑəəɧɕ ɝɟ-

 

ȼɔɝ. 11,Ɍ. 

 

ȼɔɝ. 11,ɍ. 

ȼɔɝ. 11.  ȼɑɞɜɚɠɌɜɔəɏɑɌɗɨəɧɕ ɞɑəɐɔəɔɞ. 

Ɍ -  ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, ɍɚɖɚɎɌɫ  ɛɜɚɑɖɢɔɫ.  

ɍ - ȶȾ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ƀɟɞɨ əɔɒɑ ɔ ɖɛɑɜɑɐɔ ɚɞ ɛɑɜɑɐəɑɕ ɐɟɒɖɔ ɌɞɗɌəɞɌ, 

ɛɚ ɡɚɐɟ ɝɟɡɚɒɔɗɔɫ ɐɗɔəəɚɕ ɘɧɤɢɧ ɤɑɔ,  ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɏɔɛɑɜɐɑəɝəɌɫ ɝɞɜɟɖɞɟɜɌ   - ɖɌɗɨɢɔɠɔɖɌɞ ɜɌɓɘɑɜɌ-

ɘɔ 6ɡ5 ɘɘ. 
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ɝɞɌɎ Ɏɧɏɗɫɐɔɞ ɛɜɔɛɟɡɤɔɘ, əɑɜɑɐɖɚ ɏɔɛɑɜɑɘɔ-

ɜɚɎɌə, ɐɎɔɒɑəɔɫ Ɏ əɑɘ ɓɌɞɜɟɐəɑəɧ. Ȯ ɝɗɟɣɌɑ 

ɛɜɚɜɧɎɌ ɝɚɗɑɕ ɖɌɗɨɢɔɫ Ɏ ɝɟɝɞɌɎəɟɪ ɝɟɘɖɟ 

(ɖɌɗɨɢɔɠɔɢɔɜɟɪɥɔɕ ɍɟɜɝɔɞ) ɛɚɫɎɗɫɑɞɝɫ ɛɟɗɨ-

ɝɔɜɟɪɥɌɫ ɍɚɗɨ Ɏ ɛɗɑɣɑ [8]. ȸȼȾ ɛɗɑɣɑɎɚɏɚ ɝɟ-

ɝɞɌɎɌ ɟɖɌɓɧɎɌɑɞ əɌ ɗɚɖɌɗɔɓɌɢɔɪ ɖɜɔɝɞɌɗɗɚɎ 

ɖɌɗɨɢɔɫ Ɏ ɝɟɡɚɒɔɗɔɔ, ɝɞɑɛɑəɨ ɚɞɑɖɌ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ, ɎɚɎɗɑɣɑəɔɑ ɝɟɝɞɌɎəɧɡ ɝɟɘɚɖ (ȼɔɝ. 10). 

 ȾɌɖɒɑ ɚɛɔɝɌəɧ ɝɗɟɣɌɔ ɐɑɛɚəɔɜɚɎɌəɔɫ 

ɝɚɗɑɕ ɖɌɗɨɢɔɫ Ɏ  ɒɑɗɞɧɑ ɝɎɫɓɖɔ, ɞɎɑɜɐɟɪ ɘɚɓ-

ɏɚɎɟɪ ɚɍɚɗɚɣɖɟ, ɌɡɔɗɗɚɎɚ ɝɟɡɚɒɔɗɔɑ, ɝɟɡɚɒɔɗɔɫ  

ɞɜɔɢɑɛɝɌ ɔ ɖɎɌɐɜɔɢɑɛɝɌ, ɝɟɘɖɟ ɗɚɖɞɑɎɚɏɚ ɚɞ-

ɜɚɝɞɖɌ.  

Ⱥɝɚɍɧɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɝɞɜɧɕ ɜɑ-

ɞɜɚɠɌɜɔəɏɑɌɗɨəɧɕ ɖɌɗɨɢɔəɔɜɟɪɥɔɕ ɞɑəɐɔəɔɞ 

[9] ð ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ ɝɟɡɚɒɔɗɔɫ ɐɗɔə-

əɚɕ ɘɧɤɢɧ ɤɑɔ.  Ȯ ɑɏɚ ɚɝəɚɎɑ ɗɑɒɔɞ ɚɞɗɚɒɑ-

əɔɑ ɖɜɔɝɞɌɗɗɚɎ ɏɔɐɜɚɖɝɔɌɛɌɞɔɞɌ ɖɌɗɨɢɔɫ  Ɏ 

Ɏɑɜɡəɑɕ ɖɚɝɚɕ ɣɌɝɞɔ  ɐɗɔəəɚɕ ɘɧɤɢɧ ɤɑɔ, 

ɜɌɝɛɜɚɝɞɜɌəɫɪɥɑɕɝɫ ɚɞ ɛɑɜɑɐəɑɍɚɖɚɎɧɡ ɚɞɐɑ-

ɗɚɎ ɌɞɗɌəɞɌ ɐɚ 3-4 ɏɜɟɐəɧɡ ɛɚɓɎɚəɖɚɎ. ȻɌɞɚɗɚ-

ɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɎɚɓəɔɖɌɑɞ ɟ ɛɌɢɔɑəɞɚɎ ɝ 3 

ɛɚ 6 ɐɑɖɌɐɟ ɒɔɓəɔ ɔ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɚɝɞɜɚɕ 

ɍɚɗɨɪ Ɏ ɤɑɑ, əɌɛɜɫɒɑəɔɑɘ ɘɧɤɢ, ɐɔɝɠɌɏɔɑɕ, 

ɗɔɡɚɜɌɐɖɚɕ ɔ ɟɘɑɜɑəəɧɘ ɗɑɕɖɚɢɔɞɚɓɚɘ. ȶɗɔ-

əɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɘɚɒɑɞ ɍɧɞɨ ɝɡɚɒɌ ɝ ɜɑɞɜɚ-

ɠɌɜɔəɏɑɌɗɨəɧɘ Ɍɍɝɢɑɝɝɚɘ. ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɔ 

ȶȾ  ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔɏɜɌɪɞ ɎɌɒ-

əɑɕɤɟɪ ɜɚɗɨ Ɏ ɎɧɫɎɗɑəɔɔ Ɍɘɚɜɠəɧɡ ɖɌɗɨɢɔ-

ɠɔɖɌɞɚɎ Ɏ ɛɜɚɖɝɔɘɌɗɨəɧɡ ɚɞɐɑɗɌɡ  ɝɟɡɚɒɔɗɔɕ 

ɐɗɔəəɚɕ ɘɧɤɢɧ ɤɑɔ,  əɑɝɖɚɗɨɖɚ əɔɒɑ ɛɑɜɑɐ-

əɑɕ ɐɟɒɖɔ ɌɞɗɌəɞɌ. ȸȼȾ ɛɚɗɟɣɔɗɌ ɤɔɜɚɖɚɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ  ɛɜɔ  ɛɌɞɚɗɚɏɔɔ ɤɑɕəɚɏɚ ɚɞ-

ɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɞɝɫ  Ɏ ɖɌ-

ɣɑɝɞɎɑ ɑɐɔəɝɞɎɑəəɚɏɚ ɘɑɞɚɐɌ ɎɔɓɟɌɗɔɓɌɢɔɔ. ɉɞɚ 

ɝɚɓɐɌɑɞ ɞɜɟɐəɚɝɞɔ Ɏ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɜɔ 

ɖɌɗɨɢɠɔɢɔɜɟɪɥɑɘ ɞɑəɐɔəɔɞɑ,  ɚɝɚɍɑəəɚ  Ɏ  

ɝɞɌəɐɌɜɞəɚɘ ɜɑɒɔɘɑ ɝɖɌəɔɜɚɎɌəɔɫ ɍɑɓ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɏɜɌɐɔɑəɞəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɔ  

ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɚɎ əɌ ɌɞɗɌəɞɚɐɑəɞɌɗɨəɟɪ ɚɍ-

ɗɌɝɞɨ.  ȸȼȾ  ɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɌ Ɏ ɔɐɑəɞɔɠɔ-

ɖɌɢɔɔ ɜɑɌɖɞɔɎəɚɏɚ ɎɚɝɛɌɗɑəɔɫ  ɐɗɔəəɚɕ ɘɧɤ-

ɢɧ  ɤɑɔ, ɣɑɘ ɝɚɍɝɞɎɑəəɚ ɚɞɗɚɒɑəɔɕ ɖɌɗɨɢɔɫ Ɏ 

ɞɚɗɥɑ ɝɟɡɚɒɔɗɔɫ.  ȮɚɝɛɌɗɑəəɌɫ ɘɧɤɢɌ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞɝɫ ɟɎɑɗɔɣɑəəɚɕ Ɏ ɚɍɦɑɘɑ, əɌɍɟɡɤɑɕ, ɝ 

ɡɌɜɌɖɞɑɜəɧɘ ɛɚɎɧɤɑəɔɑɘ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ2, 

T2 FS ɔ STIR ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ.  ȻɜɑɎɑɜ-

ɞɑɍɜɌɗɨəɌɫ ɔ ɜɑɞɜɚɠɌɜɔəɏɑɌɗɨəɌɫ ɖɗɑɞɣɌɞɖɌ 

əɑɜɑɐɖɚ ɛɜɚɛɔɞɧɎɌɪɞɝɫ ɒɔɐɖɚɝɞɨɪ. 

Ȯɝɑ ɩɞɚ ɛɜɔɎɚɐɔɞ ɖ ɗɚɒəɚɕ  ɐɔɌɏəɚɝɞɔɖɑ  

ɝ Ɏɖɗɪɣɑəɔɑɘ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɜɫɐ ɍɚɗɑɑ 

ɏɜɚɓəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɔ ɔɡ ɚɝɗɚɒəɑəɔɕ. ȶ ɣɔɝɗɟ 

ɚɤɔɍɚɣəɧɡ ɞɜɌɖɞɚɎɚɖ ɜɑəɞɏɑəɚɗɚɏɚɎ ɝɗɑɐɟɑɞ 

ɚɞəɑɝɞɔ ɔəɠɑɖɢɔɚəəɧɕ ɏəɚɕəɚ-ɎɚɝɛɌɗɔɞɑɗɨəɧɕ 

ɜɑɞɜɚɠɌɜɔəɏɑɌɗɨəɧɕ ɛɜɚɢɑɝɝ, ɛɑɜɑɗɚɘ ɤɑɕəɚɏɚ 

ɛɚɓɎɚəɖɌ ɝɚ ɝɘɑɥɑəɔɑɘ ɚɞɗɚɘɖɌ, ɚɝɝɔɠɔɢɔɜɟ-

ɪɥɔɕ ɘɔɚɓɔɞ, ɚɛɟɡɚɗɑɎɚɑ ɛɚɜɌɒɑəɔɑ (ɛɑɜɎɔɣ-

əɚɑ ɛɚ ɞɔɛɟ ɜɌɍɐɚɘɔɚɝɌɜɖɚɘɧ ɔɗɔ ɘɑɞɌɝɞɌɞɔ-

ɣɑɝɖɚɑ). Ȱɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɟɝɞɌəɚɎɔɞɨ ɛɜɌɎɔɗɨ-

əɧɕ  ɐɔɌɏəɚɓ,  əɑɚɍɡɚɐɔɘɚ  ɚɢɑəɔɞɨ   ɝɚɝɞɚɫəɔɑ  

ɜɑɞɜɚɠɌɜɔəɏɑɌɗɨəɧɡ ɗɔɘɠɚɟɓɗɚɎ,   əɌɗɔɣɔɑ 

ɒɔɐɖɚɝɞəɧɡ ɝɖɚɛɗɑəɔɕ,  ɔɓɘɑəɑəɔɫ Ɏ ɤɑɕəɧɡ 

ɛɚɓɎɚəɖɌɡ. Ȼɜɔ  ɖɌɗɨɢɔɠɔɢɔɜɟɪɥɑɘ ɞɑəɐɔəɔɞɑ  

ɓɌɏɗɚɞɚɣəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ əɑ ɟɎɑɗɔɣɑəɧ, 

ɚɞɝɟɞɝɞɎɟɪɞ ɚɝɟɘɖɚɎɌəəɧɑ ɒɔɐɖɚɝɞəɧɑ ɝɖɚɛ-

ɗɑəɔɫ (Ɍɍɝɢɑɝɝɧ) ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəəɧɘɔ ɝɞɑə-
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ȼɔɝ. 12.  ȼɑɞɜɚɠɌɜɔəɏɑɌɗɨəɧɕ ɞɑəɐɔəɔɞ. ȸȼȾ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ, ɜɑɒɔɘ Ⱦ1-Ȯȴ (Ɍ)  ɔ Ⱦ2-Ȯȴ (ɍ). 

ȺɞɘɑɣɌɑɞɝɫ ɎɧɜɌɒɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ Ɏ ɚɍɦɑɘɑ ɔ ɘɔɚɠɌɝɢɔɌɗɨəɧɕ ɚɞɑɖ ɐɗɔəəɚɕ ɘɧɤɢɧ ɤɑɔ  ɝ ɜɌɝɤɔɜɑəɔ-

ɑɘ ɜɑɞɜɚɠɌɜɔəɏɑɌɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɎɑəɞɜɌɗɨəɚ. ȶɌɗɨɢɔɠɔɖɌɞ  Ɏ ɝɟɡɚɒɔɗɔɔ ɐɗɔəəɚɕ ɘɧɤɢɧ ɤɑɔ ɣɑɞɖɚ əɑ 

ɚɛɜɑɐɑɗɫɑɞɝɫ. 
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ɖɌɘɔ  Ɏ ɓɌɏɗɚɞɚɣəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ ɔɗɔ ɝɌɘɚɕ 

ɐɗɔəəɚɕ ɘɧɤɢɑ ɤɑɔ,  əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɐɑɝɞɜɟɖ-

ɞɔɎəɚ-ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔ ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɕ ɤɑɕəɧɡ ɛɚɓɎɚəɖɚɎ.  ȹɌɔɍɚɗɑɑ ɎɌɒəɧɘ  

ɖɜɔɞɑɜɔɑɘ  ɚɝɞɌɑɞɝɫ ɚɍəɌɜɟɒɑəɔɑ ɖɌɗɨɢɔɑɎɧɡ 

ɐɑɛɚɓɔɞɚɎ Ɏ ɝɟɡɚɒɔɗɔɔ ɐɗɔəəɚɕ ɘɧɤɢɧ ɤɑɔ 

ɞɔɛɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɜɌɓɘɑɜɧ ɔ ɠɚɜɘɌ ɖɚɞɚ-

ɜɧɡ ɘɚɏɟɞ ɝɑɜɨɑɓəɚ ɎɌɜɨɔɜɚɎɌɞɨ [10]. ȾɌɖɔɘ ɚɍ-

ɜɌɓɚɘ, ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ 

ɖɌɗɨɢɔɠɔɢɔɜɟɪɥɔɕ ɞɑəɐɔəɔɞ əɑɚɍɡɚɐɔɘɚ ɐɚ-

ɛɚɗəɫɞɨ ɜɑəɞɏɑəɚɏɜɌɠɔɑɕ ɔɗɔ ȶȾ ɐɗɫ ɛɚɐɞɎɑɜ-

ɒɐɑəɔɫ ɐɔɌɏəɚɓɌ, ɚɝɚɍɑəəɚ ɛɜɔ ɐɔɝɝɚɢɔɌɢɔɔ 

ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɝ  ȸȼ-

ɖɌɜɞɔəɚɕ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȽɚɎɜɑɘɑəəɧɑ  ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɫɎɗɫɪɞɝɫ ɩɠɠɑɖɞɔɎəɧɘ ɝɛɚɝɚɍɚɘ  əɑɔəɎɌ-

ɓɔɎəɚɏɚ ɚɍəɌɜɟɒɑəɔɫ ɍɚɗɑɓəɑɕ ɐɑɛɚəɔɜɚɎɌəɔɫ 

ɝɚɗɑɕ ɖɌɗɨɢɔɫ ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ. Ȼɜɔ 

ɛɗɌəɔɜɚɎɌəɔɔ ɗɑɣɑəɔɫ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ ɠɌɖɞ 

ɘɔəɑɜɌɗɔɓɌɢɔɔ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ, ɞɌɖ ɖɌɖ ɝɚɗɔ 

ɖɌɗɨɢɔɫ ɟɘɑəɨɤɌɪɞ ɑɏɚ ɝɛɚɝɚɍəɚɝɞɨ ɛɜɚɞɔɎɚ-

ɝɞɚɫɞɨ ɘɑɡɌəɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ ɔ ɟɝɖɚɜɫɪɞ  ɛɜɚ-

ɢɑɝɝɧ ɚɝɞɑɚɌɜɞɜɚɓɌ; ɐɑɛɚəɔɜɚɎɌəɔɑ ɖɜɔɝɞɌɗɗɚɎ 

ɖɌɗɨɢɔɫ Ɏ ɝɟɡɚɒɔɗɔɫ ɛɜɚɗɚəɏɔɜɟɑɞ ɍɚɗɑɎɚɕ ɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ. 
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ɚɗɨ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɕ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɚəɖɚɗɚɏɔɔ 

əɑɟɖɗɚəəɚ ɜɌɝɞɑɞ. Ȱɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ (ȰȮȴ) Ɏɝɑɏɚ ɞɑɗɌ 

əɌɔɍɚɗɑɑ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɪɞɝɫ ɛɜɔ ȸ-ɝɞɌɐɔɜɚɎɌəɔɔ ɔ ɖɚəɞɜɚɗɑ ɞɑɜɌɛɔɔ ɚəɖɚ-

ɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ. ȻɚɎɧɤɑəəɧɕ ɟɜɚɎɑəɨ ɝɔɏəɌɗɌ ȰȮȴ ɛɜɔ Ɏɧɝɚɖɚɘ b-ɠɌɖɞɚɜɑ 

ɫɎɗɫɑɞɝɫ ɛɜɔɓəɌɖɚɘ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ, ɣɞɚ ɎɝɞɜɑɣɌɑɞɝɫ ɛɜɔ ɛɌɞɚɗɚɏɔɔ, əɚ Ɏ əɑɖɚ-

ɞɚɜɧɡ ɝɗɟɣɌɫɡ Ɏ əɚɜɘɌɗɨəɧɡ ɞɖɌəɫɡ ɔ ɛɜɔ ɌɜɞɑɠɌɖɞɌɡ. Ƚɗɑɐɟɑɞ ɛɚɘəɔɞɨ ɚ Ɏɚɓɘɚɒəɚɝɞɔ 

ɌɜɞɑɠɌɖɞɚɎ ɐɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ȰȮȴ Ɏɝɑɏɚ ɞɑɗɌ. Ȯ 

ɐɌəəɚɕ ɜɌɍɚɞɑ ɚɍɝɟɒɐɌɪɞɝɫ ɚɝəɚɎɧ ɔəɞɑɜɛɜɑɞɌɢɔɔ ȰȮȴ Ɏɝɑɏɚ ɞɑɗɌ, Ɏ ɞɚɘ ɣɔɝɗɑ əɌɔɍɚ-

ɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɚɤɔɍɖɔ ɔ ɛɟɞɔ ɔɡ ɔɓɍɑɒɌəɔɫ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚəɖɚɗɚɏɔɫ, ȰȮȴ Ɏɝɑɏɚ ɞɑɗɌ, ɐɔɠɠɟɓɔɫ, ɘɑɞɌɝɞɌɓɧ, Ɍɜɞɑ-

ɠɌɖɞɧ. 

 

THE BASICS OF WHOLE BODY DIFFUSION-WEIGHTED IMAGING INTERPRETATION 

 

Gelezhe P. B., Trofimenko I. A., Morozov S.P. 
 

he role of whole body diffusion -weighted imaging (WB DWI)  in oncology is increa s-

ing. WB DWI is nowadays widely used in oncology, particularly in cancer M -staging 

and treatment control. Bright signal at DWI with high b -value corresponds to diff u-

sion restriction, which can represent pathology as well as normal tis sue and even artifact. 

One should take this peculiarity into account to avoid false -positive interpret ation of whole -

body DWI. We discuss main pitfalls in WB DWI interpretation and how to avoid them.  
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ɜɔəɫɞɚ ɝɣɔɞɌɞɨ, ɣɞɚ ɘɑɞɚɐɔɖɌ ɛɚɗɟɣɑ-

əɔɫ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ (ȰȮȴ) ɎɚɤɗɌ Ɏ ɌɜɝɑəɌɗ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ əɑ ɞɌɖ ɐɌɎəɚ, 

ɚɐəɌɖɚ ɝ ɘɚɘɑəɞɌ ɛɑɜɎɚɏɚ ɛɜɔɘɑəɑəɔɫ ȰȮȴ Ɏ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɜɚɤɗɚ ɍɚɗɑɑ ɐɎɟɡ ɐɑɝɫ-

ɞɔɗɑɞɔɕ [1]. ȮɛɑɜɎɧɑ əɌɛɜɌɎɗɑəɔɑɘ, ɛɚɖɌɓɌɎ-

ɤɔɘ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔəɢɔɛɔɌɗɨəɚ əɚɎɚɕ ɖɚə-

ɞɜɌɝɞəɚɝɞɔ ȰȮȴ, ɝɞɌɗɌ ɐɔɌɏəɚɝɞɔɖɌ ɔɤɑɘɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɎɑɥɑɝɞɎɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ [2]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ȰȮȴ ɛɜɔɘɑəɫɑɞɝɫ ɛɜɌɖɞɔ-

ɣɑɝɖɔ Ɏɚ Ɏɝɑɡ ɚɍɗɌɝɞɫɡ ȸȼ-ɐɔɌɏəɚɝɞɔɖɔ, Ɏɖɗɪ-

ɣɌɫ ɎɔɓɟɌɗɔɓɌɢɔɪ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ, ɚɜɏɌəɚɎ 

ɒɔɎɚɞɌ ɔ ɞɌɓɌ, Ɍ ɞɌɖɒɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ Ɏɝɑɏɚ 

ɞɑɗɌ.  

Ȯ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɜɌɐɔɚɗɚɏɔɔ ɎɝɑɏɐɌ ɝɟ-

ɥɑɝɞɎɚɎɌɗɌ ɛɚɞɜɑɍəɚɝɞɨ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ Ɏɝɑɏɚ 

ɞɑɗɌ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɍɧ ɗɑɏɖɚ ɎɚɝɛɜɚɔɓɎɚɐɔɘɧ, 

ɐɚɝɞɟɛəɧ ɔ ɘɌɗɚ ɛɚɐɎɑɜɒɑəɧ ɌɜɞɑɠɌɖɞɌɘ; ɐɚɗ-

ɏɚɑ Ɏɜɑɘɫ ɍɌɓɚɎɚɕ ɔɘɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɨɪ ɐɗɫ ɞɌɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗ STIR (Short 

Tau Inversion Recovery) [3]. ȻɚɫɎɗɑəɔɑ ɩɡɚ-

ɛɗɌəɌɜəɧɡ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ, 

ɝɔɝɞɑɘɧ ɛɌɜɌɗɗɑɗɨəɚɏɚ ɝɍɚɜɌ ɐɌəəɧɡ (PAT) ɔ 

ɘəɚɏɚɖɌəɌɗɨəɧɡ ɝɔɝɞɑɘ ɔ ɖɌɞɟɤɑɖ ɝɟɥɑɝɞɎɑəəɚ 

ɟɝɖɚɜɔɗɚ ɩɎɚɗɪɢɔɪ whole body ɔɝɝɗɑɐɚɎɌəɔɕ 

[4]. Ȼɚɐɗɔəəɟɪ ɜɑɎɚɗɪɢɔɪ ɛɜɚɔɓɎɑɗɌ ɜɌɍɚɞɌ 

ɏɜɟɛɛɧ T. Takahara [5], ɟɎɔɐɑɎɤɌɫ ɝɎɑɞ Ɏ 2004 

ɏɚɐɟ. Ȯ əɑɕ ɍɧɗɌ ɐɚɖɌɓɌəɌ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗ-

əɑəɔɫ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

Ɏɝɑɏɚ ɞɑɗɌ ɛɜɔ ɝɎɚɍɚɐəɚɘ ɐɧɡɌəɔɔ ɝ ɛɚɐɌɎɗɑ-

əɔɑɘ ɝɔɏəɌɗɌ ɚɞ əɑɔɓɘɑəɑəəɧɡ ɞɖɌəɑɕ (diffusion 

weighted imaging with background body 

suppression ð DWIBS). ȯɜɟɛɛɌ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ 

ɛɚɐ ɜɟɖɚɎɚɐɝɞɎɚɘ Takahara ɛɚɖɌɓɌɗɌ, ɣɞɚ ɛɜɔ 

ɝɍɚɜɑ ɐɌəəɧɡ ɍɑɓ ɓɌɐɑɜɒɖɔ ɐɧɡɌəɔɫ ɖɚəɞɜɌɝɞ-

əɚɝɞɨ ɛɚɗɟɣɌɑɘɧɡ ɔɓɚɍɜɌɒɑəɔɕ, Ɏ ɣɌɝɞəɚɝɞɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ əɌ ɠɚəɑ ɔəɞɌɖɞəɧɡ ɞɖɌ-

ȼ 

T 

Ȼ 

ȹȬȿɃȹɇȵ ȺȭȳȺȼ 

 

ȱɎɜɚɛɑɕɝɖɔɕ ȸɑɐɔɢɔə-

ɝɖɔɕ ɂɑəɞɜ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ.  

European Medical Ce n-

ter.  

Moscow, Russia . 
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əɑɕ, ɚɝɞɌɑɞɝɫ əɑɔɓɘɑəəɚɕ [6].  ȴɝɛɚɗɨɓɚɎɌəɔɑ 

DWIBS ɛɚɓɎɚɗɫɑɞ ɐɚɍɔɞɨɝɫ Ɏɧɝɚɖɚɏɚ ɝɚɚɞəɚɤɑ-

əɔɫ çɝɔɏəɌɗ/ɤɟɘè, ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɝɞɜɚɑ-

əɔɫ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ (MPR) ɜɑɖɚəɝɞɜɟɖɢɔɕ ɝ 

əɑɍɚɗɨɤɚɕ (4-5 ɘɘ) ɞɚɗɥɔəɚɕ ɝɜɑɓɌ, ɞɌɖɒɑ ɛɚ-

ɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɐɚɝɞɌɞɚɣəɚ ɟɝɞɚɕɣɔɎɌ ɖ Ɍɜɞɑ-

ɠɌɖɞɌɘ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɝəɚɎəɧɘ ɛɜɑɔɘɟɥɑ-

ɝɞɎɚɘ DWIBS ɫɎɗɫɑɞɝɫ ɍɧɝɞɜɧɕ, ɎɚɝɛɜɚɔɓɎɚ-

ɐɔɘɧɕ ɝɍɚɜ ɐɌəəɧɡ ɛɜɔ ɝɎɚɍɚɐəɚɘ ɐɧɡɌəɔɔ, 

ɣɞɚ ɜɌəɑɑ ɝɣɔɞɌɗɚɝɨ əɑɎɚɓɘɚɒəɧɘ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ȰȮȴ Ɏɝɑɏɚ ɞɑɗɌ ɛɜɚɣəɚ 

ɎɚɤɗɌ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɔ Ɏ əɑɖɚɞɚɜɧɡ 

ɝɗɟɣɌɫɡ (əɌɛɜɔɘɑɜ, ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ ɖɚəɞɜɚɗɑ 

ɘɔɑɗɚɘəɚɕ ɍɚɗɑɓəɔ) ɛɜɔɚɍɜɑɗɌ ɍɚɗɨɤɟɪ ɛɚɛɟ-

ɗɫɜəɚɝɞɨ [7]. Ƚɗɑɐɟɑɞ ɛɚɘəɔɞɨ ɚ ɞɚɘ, ɣɞɚ Ɏɧɛɚɗ-

əɑəɔɑ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɝ ɛɜɚɞɚɖɚɗɚɘ ȰȮȴ ɝɚɛɜɫ-

ɒɑəɚ ɝ ɎɚɓəɔɖəɚɎɑəɔɑɘ ɜɫɐɌ ɝɛɑɢɔɠɔɣɑɝɖɔɡ 

ɌɜɞɑɠɌɖɞɚɎ, ɝɛɚɝɚɍəɧɡ ɝɚɓɐɌɞɨ ɟɝɗɚɎɔɫ ɐɗɫ əɑ-

Ɏɑɜəɚɕ ɞɜɌɖɞɚɎɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ ɜɌɍɚɞɑ 

ɛɜɑɐɝɞɌɎɗɑəɚ ɖɜɌɞɖɚɑ ɚɛɔɝɌəɔɑ ɚɝəɚɎ ɔəɞɑɜ-

ɛɜɑɞɌɢɔɔ ȰȮȴ ɔ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ 

ɚɤɔɍɚɖ ɔ ɌɜɞɑɠɌɖɞɚɎ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɝ ɛɜɚɞɚ-

ɖɚɗɚɘ ȰȮȴ. 

Ⱦɑɚɜɑɞɔɣɑɝɖɔɑ ɚɝəɚɎɧ ɛɜɔɘɑəɑəɔɫ 

ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɔ. 

ȺɍɥɑɔɓɎɑɝɞəɚ, ɣɞɚ ɘɚɗɑɖɟɗɧ Ɏɚɐɧ ɛɜɔ 

ɞɑɘɛɑɜɌɞɟɜɑ Ɏɧɤɑ Ɍɍɝɚɗɪɞəɚɏɚ əɟɗɫ əɌɡɚɐɫɞɝɫ 

Ɏ ɝɚɝɞɚɫəɔɔ ɞɑɛɗɚɎɚɏɚ (ȭɜɚɟəɚɎɝɖɚɏɚ) ɐɎɔɒɑəɔɫ 

[6]. Ȯ ɞɖɌəɫɡ ɣɑɗɚɎɑɖɌ ɐɔɠɠɟɓɔɫ ɘɚɗɑɖɟɗ Ɏɚɐɧ 

ɣɌɥɑ Ɏɝɑɏɚ əɑ ɘɚɒɑɞ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ Ɏɚ Ɏɝɑɡ 

Ɏɚɓɘɚɒəɧɡ əɌɛɜɌɎɗɑəɔɫɡ (ɔɓɚɞɜɚɛəɚ) ɛɚ ɛɜɔ-

ɣɔəɑ əɌɗɔɣɔɫ ɘəɚɒɑɝɞɎɌ ɚɏɜɌəɔɣɔɎɌɪɥɔɡ 

ɠɌɖɞɚɜɚɎ, ɖ ɖɚɞɚɜɧɘ ɚɞəɚɝɫɞɝɫ ɏɔɐɜɚɠɚɍəɧɑ 

ɠɚɝɠɚɗɔɛɔɐɧ ɖɗɑɞɚɣəɧɡ ɘɑɘɍɜɌə, Ɏəɟɞɜɔɖɗɑ-

ɞɚɣəɧɑ ɚɜɏɌəɑɗɗɧ, ɖɗɑɞɚɣəɚɑ ɫɐɜɚ ɔ ɛɜɚɣɔɑ.  

Ȯ ɚɝəɚɎɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ȰȮȴ ɗɑɒɔɞ ɫɎɗɑəɔɑ ɓəɌɣɔɘɚɏɚ ɚɏɜɌəɔɣɑəɔɫ 

ɝɖɚɜɚɝɞɔ ɐɔɠɠɟɓɔɔ Ɏ ɚɛɟɡɚɗɫɡ, ɞɖɌəɫɡ Ɏ ɝɚɝɞɚ-

ɫəɔɔ ɚɞɑɖɌ, ɎɚɝɛɌɗɑəɔɫ. Ȼɜɔɣɔəɧ ɚɏɜɌəɔɣɑəɔɫ 

ɐɔɠɠɟɓɔɔ ɘɚɏɟɞ ɍɧɞɨ ɜɌɓɗɔɣəɧɘɔ.  

Ȯ ɣɌɝɞəɚɝɞɔ, ɢɔɞɚɞɚɖɝɔɣɑɝɖɔɕ ɚɞɑɖ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɎɌɓɚɏɑəəɚɏɚ, ɛɜɚɫɎɗɫ-

ɑɞɝɫ ɛɚɎɧɤɑəəɧɘ ɝɔɏəɌɗɚɘ ȰȮȴ, ɣɞɚ ɚɍɦɫɝəɫ-

ɑɞɝɫ ɜɌɓɗɔɣəɧɘ ɛɌɞɚɏɑəɑɓɚɘ. Ȯ ɝɗɟɣɌɑ ɢɔɞɚɞɚɖ-

ɝɔɣɑɝɖɚɏɚ ɚɞɑɖɌ ɒɔɐɖɚɝɞɨ ɔɓ ɘɑɒɖɗɑɞɚɣəɚɏɚ 

ɛɜɚɝɞɜɌəɝɞɎɌ ɛɑɜɑɡɚɐɔɞ Ɏ ɖɗɑɞɖɟ, ɎɧɓɧɎɌɫ ɟɎɑ-

ɗɔɣɑəɔɑ ɑɑ ɚɍɦɑɘɌ, ɔ ɛɜɔɎɚɐɔɞ ɖ ɍɚɗɑɑ ɛɗɚɞəɚ-

ɘɟ ɖɚəɞɌɖɞɟ ɘɑɒɐɟ ɖɗɑɞɚɣəɧɘɔ ɘɑɘɍɜɌəɌɘɔ, 

ɣɞɚ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏ Ɏɔɐɑ ɚɏɜɌəɔɣɑəəɚɏɚ ɝɔɏ-

əɌɗɌ əɌ ɖɌɜɞɑ ȴȶȰ. Ȼɜɔ ɎɌɓɚɏɑəəɚɘ ɚɞɑɖɑ, 

əɌɛɜɚɞɔɎ, ɛɜɚɔɝɡɚɐɔɞ ɛɑɜɑɡɚɐ ɛɗɌɓɘɧ ɔɓ ɝɚɝɟ-

ɐɔɝɞɚɏɚ ɜɟɝɗɌ Ɏ ɘɑɒɖɗɑɞɚɣəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ, əɑ 

ɎɧɓɧɎɌɫ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ.  

ȺɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ Ɏ ɞɖɌəɫɡ ɚɛɟɡɚɗɔ 

ɚɍɦɫɝəɫɑɞɝɫ Ɏɧɝɚɖɔɘ ɫɐɑɜəɚ-

ɢɔɞɚɛɗɌɓɘɌɞɔɣɑɝɖɔɘ ɝɚɚɞəɚɤɑəɔɑɘ ɔ ɛɗɚɞəɧɘ 

ɜɌɝɛɚɗɚɒɑəɔɑɘ ɖɗɑɞɚɖ ɝ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɨɪ 

ɏɔɐɜɚɠɚɍəɧɡ ɘɑɘɍɜɌə [8]. Ȼɜɔɘɑəɑəɔɑ ɐɔɠɠɟ-

ɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɛɚɓɎɚ-

ɗɫɑɞ ɎɧɫɎɔɞɨ ɐɌəəɧɑ ɝɞɜɟɖɞɟɜɧ ɖɌɖ ɓɚəɧ ɛɚ-

Ɏɧɤɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ.  

ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɎɌɜɔɌəɞɚɘ 

ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ 

ɫɎɗɫɑɞɝɫ ɘɚɐɔɠɔɖɌɢɔɫ ɝɛɔə-ɩɡɚ Ⱦ2-

ɎɓɎɑɤɑəəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ (Ⱦ2-Ȯȴ) ɝ ɛɚɐɌɎɗɑəɔ-

ɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɌ ɔ əɌɗɔɣɔɑɘ ɐɎɟɡ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɡ ɐɔɠɠɟɓɔɚəəɧɡ ɏɜɌɐɔɑəɞɚɎ. ȽɔɗɌ, ɛɜɚ-

ɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɔ ɌɘɛɗɔɞɟɐɌ ɐɔɠɠɟɓɔɚəəɚɏɚ 

ɏɜɌɐɔɑəɞɌ ɚɛɜɑɐɑɗɫɪɞɝɫ ɓəɌɣɑəɔɑɘ b-ɠɌɖɞɚɜɌ 

(b value). ȰɌəəɧɕ ɛɌɜɌɘɑɞɜ ɓɌɐɌɑɞɝɫ ɔɝɝɗɑɐɚɎɌ-

ɞɑɗɑɘ ɔ ɣɌɥɑ Ɏɝɑɏɚ əɌɡɚɐɔɞɝɫ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 0 

ɝ/ɘɘ2 ɐɚ 1500 ɝ/ɘɘ2. Ȼɜɔ ɓəɌɣɑəɔɔ b ɠɌɖɞɚ-

ɜɌ, ɜɌɎəɚɘ 0 ɝ/ɘɘ2, ɍɟɐɑɞ ɛɚɗɟɣɑəɚ ɔɓɚɍɜɌɒɑ-

əɔɑ, ɛɜɌɖɞɔɣɑɝɖɔ əɑɚɞɗɔɣɔɘɚɑ ɚɞ çɌəɌɞɚɘɔɣɑ-

ɝɖɚɏɚè Ⱦ2-Ȯȴ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚ-

Ɏɚɕ ɞɖɌəɔ, ɞɌɖ ɖɌɖ ɎɖɗɌɐ ɐɔɠɠɟɓɔɚəəɚɏɚ ɖɚɘ-

ɛɚəɑəɞɌ Ɏ ɛɚɝɞɜɚɑəɔɔ ɔɓɚɍɜɌɒɑəɔɫ ɍɟɐɑɞ ɚɞ-

ɝɟɞɝɞɎɚɎɌɞɨ [8]. ȹɌ ɚɝəɚɎɌəɔɔ ȰȮȴ, ɛɚɗɟɣɑəəɧɡ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɑ ɘɑəɑɑ 2-ɡ b ɠɌɖɞɚɜɚɎ, 

Ɏɚɓɘɚɒəɚ ɛɚɝɞɜɚɑəɔɑ ɖɌɜɞ ɔɓɘɑɜɫɑɘɚɏɚ ɖɚɩɠ-

ɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ (ȴȶȰ). ȶɌɜɞɧ ȴȶȰ ɛɚɓɎɚ-

ɗɫɪɞ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɞɨ Ɏɑɗɔɣɔəɟ ɐɔɠɠɟ-

ɓɔɔ Ɏ ɞɖɌəɫɡ ɔ ɝɗɟɒɌɞ ɚɞɛɜɌɎəɚɕ ɞɚɣɖɚɕ Ɏ ɐɔ-

əɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ ɜɫɐɌ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ 

ɓɌɍɚɗɑɎɌəɔɕ [9].  

ȹɌ ɞɑɖɟɥɔɕ ɘɚɘɑəɞ əɌ ɍɚɗɨɤɔəɝɞɎɑ ȸȼ-

ɞɚɘɚɏɜɌɠɚɎ ɝ ɔəɐɟɖɢɔɑɕ ɛɚɗɫ 1,5 ȾɑɝɗɌ ɞɑɡəɔ-

ɣɑɝɖɔ Ɏɚɓɘɚɒəɚ Ɏɧɛɚɗəɑəɔɑ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɚɞ 

ɏɚɗɚɎɧ ɐɚ ɝɑɜɑɐɔəɧ ɍɑɐɑɜ (ɌəɌɗɚɏɔɣəɚ ɝɞɌəɐɌɜ-

ɞɟ Ɏɧɛɚɗəɑəɔɫ ɍɚɗɨɤɔəɝɞɎɌ ȻɉȾ/ȶȾ), ɎɖɗɪɣɌɫ 

Ⱦ1-Ȯȴ, Ⱦ2-Ȯȴ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚ-

Ɏɚɕ ɞɖɌəɔ ɔɗɔ STIR, Ɍ ɞɌɖɒɑ ȰȮȴ Ɏ ɞɑɣɑəɔɑ 40-

50 ɘɔəɟɞ, ɣɞɚ Ɏɛɚɗəɑ ɛɜɔɑɘɗɑɘɚ Ɏ ɜɟɞɔəəɚɕ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

ȯɐɑ Ɏɚɓɘɚɒəɚ ɛɜɔɘɑəɑəɔɑ ȸȼȾ Ɏɝɑɏɚ 

ɞɑɗɌ ɝ ɛɜɚɞɚɖɚɗɚɘ ȰȮȴ? 

Ƚ ɞɚɣɖɔ ɓɜɑəɔɫ ɖɗɔəɔɣɑɝɖɔɡ ɛɑɜɝɛɑɖɞɔɎ, 

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɎɧɝɞɟɛɌɑɞ Ɏ 

ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɘɑɞɚɐɌ ɝɖɜɔəɔəɏɌ 

ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ. Ȯɧɝɚɖɔɑ ɓəɌɣɑəɔɫ b 

ɠɌɖɞɚɜɌ ɚɍɑɝɛɑɣɔɎɌɪɞ Ɏɧɝɚɖɟɪ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɝɔɏəɌɗɌ ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ əɌ ɠɚəɑ əɑɔɓɘɑəɑə-

əɧɡ ɞɖɌəɑɕ. ȴəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ əɌ ȰȮȴ ɔ 

ɛɚɖɌɓɌɞɑɗɔ ȴȶȰ ɓɌɎɔɝɫɞ ɚɞ ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɚɑ-

əɔɫ ɖɗɑɞɚɖ, Ɏ ɣɌɝɞəɚɝɞɔ, ɫɐɑɜəɚ-

ɢɔɞɚɛɗɌɓɘɌɞɔɣɑɝɖɚɏɚ ɝɚɚɞəɚɤɑəɔɫ, ɢɑɗɚɝɞəɚ-

ɝɞɔ ɖɗɑɞɚɣəɧɡ ɘɑɘɍɜɌə ɔ ɛɜɚɣɔɡ ɠɌɖɞɚɜɚɎ, ɖɚ-

ɞɚɜɧɑ Ɏ ɞɚɘ ɣɔɝɗɑ ɖɚɜɜɑɗɔɜɟɪɞ ɝɚ ɝɞɑɛɑəɨɪ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɚɛɟɡɚɗɑɕ [10]. ȽɚɏɗɌɝəɚ ɐɌə-

əɧɘ Padhani et al., ɓəɌɣɑəɔɫ ȴȶȰ Ɏ ɚɛɟɡɚɗɔ ɘɚ-

ɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɖɌɖ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɕ 

ɠɌɖɞɚɜ ɔ ɝɗɟɒɔɞɨ ɚɐəɔɘ ɔɓ ɖɜɔɞɑɜɔɑɎ ɛɚɐɍɚɜɌ 

ɝɛɑɢɔɠɔɣɑɝɖɚɕ ɞɑɜɌɛɔɔ [11]. ȶɜɚɘɑ ɞɚɏɚ, ɖɌɖ 

ɛɚɖɌɓɧɎɌɑɞ ɜɫɐ ɜɌɍɚɞ, ɐɔəɌɘɔɖɌ ȴȶȰ əɌ ɠɚəɑ 

ɛɚɗɔɡɔɘɔɚɞɑɜɌɛɔɔ ɫɎɗɫɑɞɝɫ ɐɚɝɞɚɎɑɜəɧɘ ɖɚ-

ɗɔɣɑɝɞɎɑəəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɚɞɎɑɞɌ ɚɛɟɡɚɗɔ əɌ 

ɗɑɣɑəɔɑ. ȹɑɖɚɞɚɜɧɑ ɛɜɚɔɓɎɚɐɔɞɑɗɔ ɜɌɓɜɌɍɌɞɧ-

ɎɌɪɞ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɑ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑ-

ɣɑəɔɑ ɐɗɫ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɜɌɝɣɑɞɌ ɚɍɦɑɘɌ ɚɛɟ-
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ɡɚɗɑɎɚɕ ɘɌɝɝɧ ɛɜɔ ɘɔɑɗɚɘəɚɕ ɍɚɗɑɓəɔ ɔ ɚɢɑə-

ɖɔ ɖɚɗɑɍɌəɔɕ ȴȶȰ ɐɗɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪ-

ɐɑəɔɫ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ (ɜɔɝ. 1). ȺɛɔɝɌəɌ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȰȮȴ Ɏɝɑɏɚ ɞɑɗɌ ɐɗɫ 

ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔɣɔəɧ ɗɔɡɚɜɌɐɖɔ əɑɫɝəɚɏɚ ɏɑ-

əɑɓɌ, Ɍ ɞɌɖɒɑ ɛɜɔ ɛɚɔɝɖɑ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ əɌ 

ɠɚəɑ ɎɧɫɎɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ. 

Ȼɜɚɍɗɑɘɧ Ɏəɑɐɜɑəɔɫ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɝ 

ɛɜɚɞɚɖɚɗɚɘ ȰȮȴ. 

ȽɟɥɑɝɞɎɟɑɞ ɜɫɐ ɛɜɚɍɗɑɘ, ɚɏɜɌəɔɣɔɎɌɪ-

ɥɔɡ ɛɚɎɝɑɘɑɝɞəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɘɑɞɚɐɔɖɔ 

ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɕ ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ. ȶ 

əɌɔɍɚɗɑɑ ɓəɌɣɔɘɚɕ ɔɓ əɔɡ ɚɞəɚɝɔɞɝɫ ɚɞɝɟɞɝɞɎɔɑ 

ɝɞɌəɐɌɜɞɚɎ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɎɖɗɪɣɌɫ 

Ɏɧɍɚɜ ɣɔɝɗɌ ɔ ɓəɌɣɑəɔɕ b ɠɌɖɞɚɜɚɎ, ɎɌɜɔɌəɞɧ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ Ɏ ɛɜɚɞɚ-

ɖɚɗɑ. Ƚɗɑɐɟɑɞ ɛɚɘəɔɞɨ, ɣɞɚ ɛɚɗɟɣɌɑɘɧɕ ȴȶȰ 

ɓɌɎɔɝɔɞ ɚɞ Ɏɑɗɔɣɔə ɔɝɛɚɗɨɓɟɑɘɧɡ b ɠɌɖɞɚɜɚɎ, 

ɞ.ɑ. ɛɜɔ ɔɓɘɑəɑəɔɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ b ɠɌɖɞɚɜɌ Ɏ 

ɛɜɚɞɚɖɚɗɑ ɝɖɌəɔɜɚɎɌəɔɫ ɘɚɒɑɞ ɘɑəɫɞɨɝɫ ɛɚɗɟ-

ɣɌɑɘɚɑ ɓəɌɣɑəɔɑ ȴȶȰ, ɣɞɚ ɝəɔɒɌɑɞ ɎɚɝɛɜɚɔɓɎɚ-

ɐɔɘɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ ɘɑɞɚɐɌ [12]. Ƚɚ ɝɞɚɜɚəɧ 

ɝɛɑɢɔɌɗɔɝɞɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɚɡɜɌəɫɑɞɝɫ 

əɑɖɚɞɚɜɚɑ əɑɐɚɎɑɜɔɑ ɖ ɘɑɞɚɐɔɖɑ, ɚɍɟɝɗɚɎɗɑəəɚɑ 

ɚɞɝɟɞɝɞɎɔɑɘ ɜɑɖɚɘɑəɐɌɢɔɕ ɖ ɖɗɔəɔɣɑɝɖɚɘɟ 

ɛɜɔɘɑəɑəɔɪ ȰȮȴ, Ɍ ɞɌɖɒɑ əɑɐɚɝɞɌɞɖɚɘ ɔə-

ɠɚɜɘɌɢɔɔ ɚ ɞɜɌɖɞɚɎɖɑ ɜɑɓɟɗɨɞɌɞɚɎ Ɏ ɚɞɑɣɑ-

ɝɞɎɑəəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɗɔɞɑɜɌɞɟɜɑ. 

ȻɌɜɌɘɑɞɜɧ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ. 

ȺɝəɚɎəɚɕ ɢɑɗɨɪ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ȰȮȴ 

ɫɎɗɫɑɞɝɫ ɐɚɝɞɔɒɑəɔɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɚɚɞəɚɤɑ-

əɔɫ çɝɔɏəɌɗ-ɤɟɘè, ɣɞɚ ɐɚɝɞɔɏɌɑɞɝɫ ɖɚɘɛɜɚɘɔɝ-

ɝɚɘ ɘɑɒɐɟ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ, ɚɞəɚɝɔɞɑɗɨəɚ əɔɓ-

ɖɔɘ ɓəɌɣɑəɔɑɘ ɘɌɞɜɔɢɧ, ɛɚɗɑɘ ɚɍɓɚɜɌ, ɘɔəɔ-

ɘɌɗɨəɧɘ ɓəɌɣɑəɔɑɘ TE ɔ ɜɫɐɚɘ ɐɜɟɏɔɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ [13]. Ⱥɐəɚɕ ɔɓ ɣɌɝɞɧɡ ɚɤɔɍɚɖ ɫɎɗɫɑɞɝɫ 

ɛɜɔɚɜɔɞɑɞ Ɏɧɝɚɖɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ ɜɌɓɜɑ-

ɤɑəɔɫ ɛɑɜɑɐ ɝɚɚɞəɚɤɑəɔɑɘ çɝɔɏəɌɗ-ɤɟɘè, ɣɞɚ 

ɛɜɔɎɚɐɔɞ ɖ ɝəɔɒɑəɔɪ ɖɚəɞɜɌɝɞəɚɝɞɔ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɚɣɌɏɚɎ ɔ ɝɗɟɒɔɞ ɛɜɔɣɔəɚɕ ɜɌɓɚɣɌɜɚɎɌ-

əɔɫ Ɏ ɘɑɞɚɐɔɖɑ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɫɡ Ɏɝɑɏɚ ɞɑɗɌ ɛɜɑɐɛɚɣɞɔ-

 

ȼɔɝ. 1  Ȼɜɔɘɑɜ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɚɢɑəɖɔ ɚɛɟɡɚɗɑɎɚɕ ɘɌɝɝɧ ɛɜɔ ɘɔɑɗɚɘəɚɕ ɍɚɗɑɓəɔ. 
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ɞɑɗɨəɧɘ ɫɎɗɫɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɚɗɨɖɚ ɐɎɟɡ 

Ɏɑɗɔɣɔə b ɠɌɖɞɚɜɚɎ, ɞɌɖ ɖɌɖ ɛɜɔ ɍɚɗɨɤɑɘ ɔɡ 

ɖɚɗɔɣɑɝɞɎɑ ɎɚɓɜɌɝɞɌɑɞ Ɏɜɑɘɫ ɝɍɚɜɌ ɐɌəəɧɡ. Ȯ 

ɞɚ ɒɑ Ɏɜɑɘɫ, ɛɜɔɘɑəɑəɔɑ ɚɐəɚɏɚ b ɠɌɖɞɚɜɌ əɑ 

ɜɑɖɚɘɑəɐɚɎɌəɚ, ɞ.ɖ. ɖɌɖ ɏɚɎɚɜɔɗɚɝɨ Ɏɧɤɑ, ɐɗɫ 

ɜɌɝɣɑɞɌ ȴȶȰ ɞɜɑɍɟɑɞɝɫ ɘɔəɔɘɟɘ ɐɎɌ b ɠɌɖɞɚ-

ɜɌ. ȼɑɖɚɘɑəɐɟɑɞɝɫ ɚɏɜɌəɔɣɑəɔɑ ɘɔəɔɘɌɗɨəɚɏɚ 

ɓəɌɣɑəɔɫ b ɠɌɖɞɚɜɌ 50 ɝ/ɘɘ2, ɛɜɔ ɖɚɞɚɜɚɘ ɝɚ-

ɡɜɌəɫɑɞɝɫ çɌəɌɞɚɘɔɣəɚɝɞɨè ɔɓɚɍɜɌɒɑəɔɫ, ɔ 

Ɏɘɑɝɞɑ ɝ ɞɑɘ ɛɚɐɌɎɗɫɑɞɝɫ ɛɑɜɠɟɓɔɚəəɧɕ ɖɚɘ-

ɛɚəɑəɞ, ɞ.ɑ. ɚɍəɟɗɫɑɞɝɫ ɝɔɏəɌɗ ɚɞ ɐɎɔɒɟɥɑɕɝɫ Ɏ 

ɝɚɝɟɐɌɡ ɖɜɚɎɔ. ɉɞɚ ɚɝɚɍɑəəɚ ɌɖɞɟɌɗɨəɚ ɛɜɔ Ɏɧ-

ɫɎɗɑəɔɔ ɘɑɗɖɔɡ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ ɛɌɜɑəɡɔ-

ɘɌɞɚɓəɧɡ ɚɜɏɌəɚɎ (Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɛɑɣɑəɔ). 

Ȯɧɍɚɜ ɘɌɖɝɔɘɌɗɨəɚɏɚ b ɠɌɖɞɚɜɌ ɚɏɜɌəɔɣɑə Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɝɚɚɞəɚɤɑəɔɑɘ çɝɔɏəɌɗ-ɤɟɘè ɔ 

ɚɍɧɣəɚ ɝɚɝɞɌɎɗɫɑɞ 750-1000 ɝ/ɘɘ2). 

ȶɌɖ ɛɜɌɎɔɗɚ, ȰȮȴ əɑ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ Ɏɝɑɏɚ ɞɑɗɌ Ɏ ɖɌɣɑɝɞɎɑ ɑɐɔəɝɞɎɑəəɚɕ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ ɐɚɛɚɗəɑ-

əɔɑ ɖ ȰȮȴ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɚɗɟɣɑəɔɑ STIR ɔɗɔ 

Ⱦ2-Ȯȴ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ Ɏ ɔɐɑəɞɔɣəɚɕ ɛɗɚɝ-

ɖɚɝɞɔ, ɐɗɫ ɟɗɟɣɤɑəɔɫ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɖɚɜɜɑɗɫ-

ɢɔɔ. ȾɌɖ ɖɌɖ ɝɍɚɜ ɐɌəəɧɡ ɚɍɧɣəɚ ɛɜɚɎɚɐɔɞɝɫ Ɏ 

ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɜɫɐ ɌɎɞɚɜɚɎ ɜɑɖɚɘɑəɐɟ-

ɑɞ ɐɚɛɚɗəɔɞɑɗɨəɚ ɛɚɗɟɣɌɞɨ Ⱦ1-Ȯȴ Ɏ ɝɌɏɔɞɞɌɗɨ-

əɚɕ ɛɗɚɝɖɚɝɞɔ, ɜɌɝɛɗɌəɔɜɚɎɌəəɚɕ ɔɝɖɗɪɣɔ-

ɞɑɗɨəɚ əɌ ɛɚɓɎɚəɚɣəɧɕ ɝɞɚɗɍ, ɐɗɫ ɚɍɗɑɏɣɑəɔɫ 

ɗɚɖɌɗɔɓɌɢɔɔ ɚɣɌɏɚɎ Ɏ ɚɝɑɎɚɘ ɝɖɑɗɑɞɑ [8].  

Ⱦɑɡəɔɣɑɝɖɔɑ ɌɜɞɑɠɌɖɞɧ ȰȮȴ. 

ȽɟɥɑɝɞɎɟɑɞ ɜɫɐ ɞɑɡəɔɣɑɝɖɔɡ ɌɜɞɑɠɌɖɞɚɎ, 

ɎɚɓəɔɖɌɪɥɔɡ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȰȮȴ. ɃɌɝɞɨ 

ɔɓ əɔɡ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɌ ɝ ɌɛɛɌɜɌɞəɧɘɔ ɚɝɚ-

ɍɑəəɚɝɞɫɘɔ (əɌɛɜɔɘɑɜ, ɌɜɞɑɠɌɖɞɧ ɚɞ ɎɔɡɜɑɎɧɡ 

ɞɚɖɚɎ, N/2 ɌɜɞɑɠɌɖɞ), ɣɌɝɞɨ ð ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ 

ɔɝɝɗɑɐɟɑɘɚɏɚ ɚɍɦɑɖɞɌ. ȶɚ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ ɚɞəɚ-

ɝɫɞɝɫ ɌɜɞɑɠɌɖɞɧ ɒɔɜɚɛɚɐɌɎɗɑəɔɫ, Ɏɚɝɛɜɔɔɘ-

ɣɔɎɚɝɞɔ ɔ ɡɔɘɔɣɑɝɖɚɏɚ ɝɐɎɔɏɌ. Ⱥɞɐɑɗɨəɚɕ 

ɏɜɟɛɛɚɕ ɫɎɗɫɪɞɝɫ ɐɎɔɏɌɞɑɗɨəɧɑ ɌɜɞɑɠɌɖɞɧ.  

ȰȮȴ, ɖɌɖ ɔɓɎɑɝɞəɚ, ɎɝɑɏɐɌ ɝɚɣɑɞɌɑɞɝɫ ɝ 

ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɘɔəɔɘɔɓɔɜɚɎɌɞɨ əɑɔɓɍɑɒəɧɕ Ɍɜɞɑ-

ɠɌɖɞ ɡɔɘɔɣɑɝɖɚɏɚ ɝɐɎɔɏɌ [14]. ȹɑɖɚɜɜɑɖɞəɚɑ 

ɛɚɐɌɎɗɑəɔɑ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɘɚɒɑɞ 

ɛɚɝɗɟɒɔɞɨ ɛɜɔɣɔəɚɕ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɛɜɔɘɑəɑəɔɫ ȰȮȴ. Ȱɗɫ ɚɛɞɔɘɔɓɌɢɔɔ 

ɒɔɜɚɛɚɐɌɎɗɑəɔɫ Ɏ ɟɝɗɚɎɔɫɡ ɍɚɗɨɤɔɡ ɛɚɗɑɕ ɚɍ-

ɓɚɜɌ əɌ ɌɛɛɌɜɌɞɌɡ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɛɚɗɫ 1,5 

ȾɑɝɗɌ əɑ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌɞɨ ɣɌɝɞɚɞəɚ-

ɝɑɗɑɖɞɔɎəɧɑ ɘɑɞɚɐɧ, ɚɞɐɌɎɌɫ ɛɜɑɐɛɚɣɞɑəɔɑ 

ɞɜɌɐɔɢɔɚəəɧɘ əɑɝɑɗɑɖɞɔɎəɧɘ ɘɑɞɚɐɔɖɌɘ, ɞɌ-

ɖɔɘ ɖɌɖ çɔəɎɑɜɝɔɫ-ɎɚɝɝɞɌəɚɎɗɑəɔɑè. ȺɐəɌɖɚ 

ɐɌəəɧɕ ɛɚɐɡɚɐ ɘɚɒɑɞ əɑ ɛɜɔəɑɝɞɔ ɚɒɔɐɌɑɘɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ əɌ ɌɛɛɌɜɌɞɌɡ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ 

ɛɚɗɫ 3 ȾɑɝɗɌ. Ȯɧɛɚɗəɑəɔɑ ȰȮȴ ɛɜɔ 3 ȾɑɝɗɌ ɘɚ-

ɒɑɞ ɛɚɞɜɑɍɚɎɌɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɏɔɍɜɔɐəɧɡ ɞɑɡ-

əɔɖ ɐɗɫ ɍɚɗɑɑ ɚɐəɚɜɚɐəɚɏɚ ɛɚɐɌɎɗɑəɔɫ ɒɔɜɌ əɌ 

ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɕ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ [14, 24, 28]. 

ȱɥɑ ɚɐəɔɘ ɎɌɜɔɌəɞɚɘ ɒɔɜɚɛɚɐɌɎɗɑəɔɫ əɌ Ɍɛ-

ɛɌɜɌɞɌɡ 3 ȾɑɝɗɌ ɫɎɗɫɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɑɡəɔ-

ɖɔ ɝɑɗɑɖɞɔɎəɚɏɚ ɏɜɌɐɔɑəɞəɚɏɚ ɜɑɎɑɜɝɔɜɚɎɌəɔɫ 

(SSGR) [14]. Ⱦɑɘ əɑ ɘɑəɑɑ, ɔɝɛɚɗɨɓɚɎɌəɔɑ SSGR 

ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɔɓɍɔɜɌɞɑɗɨəɚɘɟ ɛɚɐɌɎɗɑəɔɪ 

ɝɔɏəɌɗɌ ɚɞ Ɏɚɐɧ, ɣɞɚ əɑɒɑɗɌɞɑɗɨəɚ ɝɖɌɒɑɞɝɫ əɌ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ. 

N/2 ɌɜɞɑɠɌɖɞ (ɔɗɔ Nyquist ghosting) Ɏɚɓ-

əɔɖɌɑɞ əɌ ɩɞɌɛɑ ɓɌɛɚɗəɑəɔɫ k-ɛɜɚɝɞɜɌəɝɞɎɌ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɔɘɑɪ-

ɥɔɘɔɝɫ ɔ ɐɚɍɌɎɗɫɑɘɧɘɔ ɗɔəɔɫɘɔ [15]. Ȼɜɔɣɔ-

əɌ ɚɤɔɍɖɔ ɗɑɒɔɞ Ɏ ɌɛɛɌɜɌɞəɚɕ ɣɌɝɞɔ (əɑɏɚɘɚ-

ɏɑəəɚɝɞɨ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ,  ɎɔɡɜɑɎɧɑ ɞɚɖɔ), Ɍɜ-

ɞɑɠɌɖɞ ɛɜɚɫɎɗɫɑɞɝɫ Ɏ Ɏɔɐɑ çɛɜɔɓɜɌɣəɚɏɚè ɔɓɚɍ-

ɜɌɒɑəɔɫè, ɝɘɑɥɑəəɚɏɚ əɌ ɛɚɗɚɎɔəɟ ɚɍɗɌɝɞɔ ɔə-

ɞɑɜɑɝɌ Ɏ əɌɛɜɌɎɗɑəɔɔ ɠɌɓɚɎɚ-ɖɚɐɔɜɟɪɥɑɏɚ 

ɏɜɌɐɔɑəɞɌ. ȰɌəəɧɕ ɌɜɞɑɠɌɖɞ ɘɚɒɑɞ ɔɝɖɌɒɌɞɨ 

ɓəɌɣɑəɔɫ ȴȶȰ. ȶ ɝɛɚɝɚɍɌɘ ɍɚɜɨɍɧ ɝ N/2 Ɍɜɞɑ-

ɠɌɖɞɚɘ ɚɞəɚɝɫɞ ɟɎɑɗɔɣɑəɔɑ ɏɚɘɚɏɑəəɚɝɞɔ ɘɌɏ-

əɔɞəɚɏɚ ɛɚɗɫ, ɜɌɝɤɔɜɑəɔɑ ɛɚɗɚɝɧ ɣɌɝɞɚɞ [16]. 

ɉɠɠɑɖɞɔɎəɧɘ ɛɟɞɑɘ ɍɚɜɨɍɧ ɝ ɔɝɖɌɒɑəɔ-

ɫɘɔ ɫɎɗɫɑɞɝɫ ɜɑɏɟɗɔɜɚɎɖɌ ɛɚɗɚɝɧ ɛɜɚɛɟɝɖɌəɔɫ 

ɣɌɝɞɚɞ. Ȼɚɐ ɩɞɔɘ ɞɑɜɘɔəɚɘ ɛɚəɔɘɌɪɞ ɐɔɌɛɌɓɚə 

ɣɌɝɞɚɞ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɛɚɗɟɣɑəɔɫ ȸȼ-

ɝɔɏəɌɗɌ [17]. ȼɌɝɤɔɜɑəɔɑ ɛɚɗɚɝɧ ɛɜɚɛɟɝɖɌəɔɫ 

ɝəɔɒɌɑɞ ɌɜɞɑɠɌɖɞɧ ɡɔɘɔɣɑɝɖɚɏɚ ɝɐɎɔɏɌ, 

ɟɘɑəɨɤɌɑɞ ɏɑɚɘɑɞɜɔɣɑɝɖɔɑ ɔɝɖɌɒɑəɔɫ, ɣɞɚ Ɏ 

ɢɑɗɚɘ ɟɎɑɗɔɣɔɎɌɑɞ ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɫ. ȶ 

ɝɟɥɑɝɞɎɑəəɧɘ ɘɔəɟɝɌɘ ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ 

ɟɘɑəɨɤɑəɔɑ ɝɚɚɞəɚɤɑəɔɫ çɝɔɏəɌɗ-ɤɟɘè. Ȱɗɫ 

ɛɜɚɎɑɐɑəɔɫ ȰȮȴ Ɏɝɑɏɚ ɞɑɗɌ ɚɛɞɔɘɌɗɨəɌɫ Ɏɑɗɔ-

ɣɔəɌ ɛɚɗɚɝɧ ɛɜɚɛɟɝɖɌəɔɫ ɣɌɝɞɚɞ ɐɚɗɒəɌ ɍɧɞɨ 

Ɏɧɤɑ, ɣɑɘ ɛɜɔ ɞɜɌɐɔɢɔɚəəɧɡ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɫɡ; ɞɚɣəɧɑ ɓəɌɣɑəɔɫ, ɖɌɖ ɔ ɑɐɔəɔ-

ɢɧ ɔɓɘɑɜɑəɔɫ, ɓɌɎɔɝɫɞ ɚɞ ɛɜɚɔɓɎɚɐɔɞɑɗɫ ɚɍɚ-

ɜɟɐɚɎɌəɔɫ. 

ɉɡɚ-ɛɗɌəɌɜəɌɫ ɔɘɛɟɗɨɝəɌɫ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɨ ɣɜɑɓɎɧɣɌɕəɚ ɣɟɎɝɞɎɔɞɑɗɨəɌ ɖ Ɍɜɞɑ-

ɠɌɖɞɌɘ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ, ɎɚɓəɔɖɌɪɥɔɡ əɌ 

ɏɜɌəɔɢɑ ɜɑɓɖɚ ɚɞɗɔɣɌɪɥɔɡɝɫ ɛɚ ɝɎɚɔɘ ɘɌɏəɔɞ-

əɧɘ ɝɎɚɕɝɞɎɌɘ ɝɜɑɐ [18]. ɃɌɥɑ ɌɜɞɑɠɌɖɞ Ɏɚɝ-

ɛɜɔɔɘɣɔɎɚɝɞɔ ɎɚɓəɔɖɌɑɞ Ɏ ɚɍɗɌɝɞɔ ɚɝəɚɎɌəɔɫ 

ɣɑɜɑɛɌ, Ɏ ɚɝɚɍɑəəɚɝɞɔ ɚɖɚɗɚ ɚɝəɚɎəɚɕ ɛɌɓɟɡɔ, 

ɝɚɝɢɑɎɔɐəɚɏɚ ɚɞɜɚɝɞɖɌ. ȹɌɔɍɚɗɑɑ ɝɔɗɨəɚ Ɍɜɞɑ-

ɠɌɖɞ ɎɧɜɌɒɑə Ɏ əɌɛɜɌɎɗɑəɔɔ ɠɌɓɚɎɚ-

ɖɚɐɔɜɟɪɥɑɏɚ ɏɜɌɐɔɑəɞɌ.  

ɉɡɚ-ɛɗɌəɌɜəɧɑ ȰȮȴ ɔɘɑɪɞ ɚɞəɚɝɔɞɑɗɨəɚ 

əɔɓɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ ɐɎɔɏɌɞɑɗɨəɧɘ Ɍɜ-

ɞɑɠɌɖɞɌɘ, ɞɌɖ ɖɌɖ ɖɌɒɐɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɝɚɍɔ-

ɜɌɑɞɝɫ ɚɖɚɗɚ 100-300 ɘɝ; ɚɍɥɑɑ Ɏɜɑɘɫ ɝɍɚɜɌ 

ɐɌəəɧɡ ɜɑɐɖɚ ɛɜɑɎɧɤɌɑɞ 40 ɝ. ȺɐəɌɖɚ ɑɝɗɔ 

ɐɎɔɒɑəɔɑ ɔɘɑɗɚ ɍɚɗɨɤɟɪ Ɍɘɛɗɔɞɟɐɟ ɔ ɔɘɑɗɚɝɨ 

ɡɚɞɫ ɍɧ Ɏ ɚɐəɚɘ ɔɓ ɞɜɑɡ əɌɛɜɌɎɗɑəɔɕ ɝɍɚɜɌ 

ɐɌəəɧɡ, ɐɎɔɏɌɞɑɗɨəɧɕ ɌɜɞɑɠɌɖɞ ɍɟɐɑɞ əɌɍɗɪ-

ɐɌɞɨɝɫ ɖɌɖ əɌ ɔɓɚɞɜɚɛəɧɡ ȰȮȴ, ɞɌɖ ɔ əɌ ɖɌɜɞɑ 

ȴȶȰ [19]. ȱɐɔəɝɞɎɑəəɧɘ Ɏɚɓɘɚɒəɧɘ ɎɌɜɔɌə-

ɞɚɘ ɍɚɜɨɍɧ ɝ ɐɌəəɧɘ Ɏɔɐɚɘ ɌɜɞɑɠɌɖɞɚɎ ɫɎɗɫ-

ɑɞɝɫ ɚɏɜɌəɔɣɑəɔɑ ɛɚɐɎɔɒəɚɝɞɔ ɛɌɢɔɑəɞɌ.  

Ⱥɤɔɍɖɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ȰȮȴ. 

Ȼɜɔ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɑ ȰȮȴ Ɏɝɑɏɚ ɞɑɗɌ, 

ɖɌɖ ɔ ɗɪɍɚɕ ɐɜɟɏɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɓɚəɧ, 

ɟɣɌɝɞɖɔ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ ɍɟɐɟɞ ɡɌɜɌɖɞɑ-
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ɜɔɓɚɎɌɞɨɝɫ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɘ ɝɔɏəɌɗɚɘ əɌ 

ȰȮȴ ɝ ɘɌɖɝɔɘɌɗɨəɧɘ b ɠɌɖɞɚɜɚɘ ɔ ɏɔɛɚɔəɞɑə-

ɝɔɎəɧɘ ɝɔɏəɌɗɚɘ əɌ ɖɌɜɞɌɡ ȴȶȰ. Ȼɜɔ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɔ ɔəɎɑɜɞɔɜɚɎɌəəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɩɞɔ 

ɚɍɗɌɝɞɔ Ɏɧɏɗɫɐɫɞ ɖɌɖ ɞɑɘəɧɑ ɚɣɌɏɔ əɌ ɝɎɑɞɗɚɘ 

ɠɚəɑ, ɖɚɞɚɜɧɕ ɝɚɚɞɎɑɞɝɞɎɟɑɞ əɚɜɘɌɗɨəɧɘ ɞɖɌ-

əɫɘ. Ƚɗɑɐɟɑɞ ɎɝɑɏɐɌ ɝɎɑɜɫɞɨɝɫ ɝ ɞɜɌɐɔɢɔɚəəɧ-

ɘɔ ɔɘɛɟɗɨɝəɧɘɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɘɔ 

(əɌɛɜɔɘɑɜ, STIR) ɐɗɫ ɍɚɗɑɑ ɞɚɣəɚɕ ɌəɌɞɚɘɔɣɑ-

ɝɖɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɚɣɌɏɚɎ ɔ Ɏɚ ɔɓɍɑɒɌəɔɑ ɚɤɔ-

ɍɚɖ ɔəɞɑɜɛɜɑɞɌɢɔɔ.   

Ȱɗɫ Ɏɑɜəɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɜɑɓɟɗɨɞɌɞɚɎ 

ȰȮȴ ɝɗɑɐɟɑɞ ɛɚɘəɔɞɨ ɚ ɞɚɘ, ɣɞɚ Ɏ ɚɝəɚɎɑ ɐɔɠ-

ɠɟɓɔɚəəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɗɑɒɔɞ Ⱦ2-

ɎɓɎɑɤɑəəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ, ɖɚɞɚɜɌɫ ɎɝɑɏɐɌ 

ɍɟɐɑɞ ɎɝɑɏɐɌ ɚɖɌɓɧɎɌɞɨ ɓəɌɣɔɘɚɑ Ɏɗɔɫəɔɑ əɌ 

ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ.  

Ȱɗɫ ɛɚɗɟɣɑəɔɫ ȰȮȴ, ɖɌɖ ɜɌəɑɑ ɟɛɚɘɔəɌ-

ɗɚɝɨ, ɛɜɔɘɑəɫɪɞɝɫ ɎɧɝɚɖɚɌɘɛɗɔɞɟɐəɧɑ ɍɔɛɚ-

ɗɫɜəɧɑ ɏɜɌɐɔɑəɞɧ, ɖɚɞɚɜɧɑ ɛɚɎɧɤɌɪɞ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ Ⱦ2-Ȯȴ ɖ ɍɜɚɟəɚɎɝɖɚɘɟ ɐɎɔɒɑəɔɪ 

ɘɚɗɑɖɟɗ Ɏɚɐɧ. ȹɑɝɘɚɞɜɫ əɌ ɚɣɑəɨ ɘɌɗɟɪ Ɍɘɛɗɔ-

ɞɟɐɟ ɩɞɔɡ ɐɎɔɒɑəɔɕ (ɛɚɜɫɐɖɌ əɑɝɖɚɗɨɖɔɡ ɘɔɖ-

ɜɚə), ɚəɚ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ ɜɌɝɠɌɓɔɜɚɎɖɑ 

ɝɛɔəɚɎ Ɏəɟɞɜɔ Ɏɚɖɝɑɗɫ ɔ ɝəɔɒɑəɔɪ ɝɔɏəɌɗɌ [4, 

6]. ȭɧɝɞɜɌɫ (əɑɚɏɜɌəɔɣɑəəɌɫ) ɐɔɠɠɟɓɔɫ Ɏɑɐɑɞ ɖ 

ɚɝɗɌɍɗɑəɔɪ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ Ɏ Ɏɚɖɝɑɗɑ 

(ɞ.ɑ. ɖ ɍɚɗɨɤɑɕ ɛɚɞɑɜɔ ɝɔɏəɌɗɌ ɔɓ-ɓɌ ɜɌɝɠɌɓɔ-

ɜɚɎɖɔ ɝɛɔəɚɎ). ȸɑɐɗɑəəɌɫ (ɚɏɜɌəɔɣɑəəɌɫ) ɐɔɠ-

ɠɟɓɔɫ, əɌɛɜɚɞɔɎ, ɝɚɓɐɌɑɞ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ 

ɝɔɏəɌɗ Ɏ Ɏɚɖɝɑɗɑ [4, 6]. 

ȽɟɥɑɝɞɎɟɑɞ ɞɜɔ ɜɌɓəɚɎɔɐəɚɝɞɔ ɩɠɠɑɖɞɚɎ 

Ɏɗɔɫəɔɫ Ⱦ2-ɎɓɎɑɤɑəəɚɝɞɔ əɌ ɔɓɚɍɜɌɒɑəɔɑ 

ȰȮȴ. ȶ əɔɘ ɚɞəɚɝɫɞɝɫ: 

Å Ⱦ2 shine-throu gh ɩɠɠɑɖɞ (ɔɗɔ Ⱦ2-

ɛɜɚɝɎɑɣɔɎɌəɔɑ) 

Å Ⱦ2 washout ɩɠɠɑɖɞ (Ⱦ2-ɎɧɘɧɎɌəɔɑ) 

Å T2 blackout ɩɠɠɑɖɞ (Ⱦ2-ɚɞɖɗɪɣɑəɔɑ).  

Ⱦ2-ɛɜɚɝɎɑɣɔɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɣɌ-

ɝɞɧɡ ɛɜɔɣɔə ɚɤɔɍɚɖ Ɏ ɔəɞɑɜɛɜɑɞɌɢɔɔ ȰȮȴ. 

Ȼɜɔ ɎɚɓəɔɖəɚɎɑəɔɔ ɩɞɚɏɚ ɠɑəɚɘɑəɌ ɝɞɜɟɖɞɟɜɧ 

ɝ ɚɣɑəɨ ɐɗɔəəɧɘ Ɏɜɑɘɑəɑɘ Ⱦ2-ɜɑɗɌɖɝɌɢɔɔ Ɏɧ-

ɏɗɫɐɫɞ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɘɔ əɌ ȰȮȴ ɛɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ ɔɝɞɔəəɚɏɚ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ, ɞ.ɑ. 

ɔɓɘɑəɑəɔɕ əɌ ɖɌɜɞɑ ȴȶȰ [17, 22]. ȽɟɥɑɝɞɎɟɑɞ 

ɐɎɌ ɎɌɜɔɌəɞɌ ɩɗɔɘɔəɌɢɔɔ ɩɠɠɑɖɞɚɎ Ⱦ2-

ɎɓɎɑɤɑəəɚɝɞɔ. ȶ əɔɘ ɚɞəɚɝɫɞɝɫ ɜɌɝɣɑɞ ȴȶȰ-

ɖɌɜɞ, ɚɞɚɍɜɌɒɌɪɥɔɡ ɔɝɞɔəəɟɪ Ɏɑɗɔɣɔəɟ ɐɔɠ-

ɠɟɓɔɔ Ɏ ɞɖɌəɫɡ, ɔ ɛɚɝɞɜɚɑəɔɑ ɩɖɝɛɚəɑəɢɔɌɗɨ-

əɧɡ ȰȮȴ [20]. Ƚɗɑɐɟɑɞ ɜɌɓɗɔɣɌɞɨ ɔɝɞɔəəɧɕ ɩɠ-

ɠɑɖɞ Ⱦ2-ɛɜɚɝɎɑɣɔɎɌəɔɫ, ɛɜɔ ɖɚɞɚɜɚɘ Ɏɧɝɚɖɔɕ 

ɝɔɏəɌɗ əɌ ȰȮȴ ɝɚɣɑɞɌɑɞɝɫ əɔɓɖɔɘ ɛɚ ɔəɞɑəɝɔɎ-

əɚɝɞɔ ɝɔɏəɌɗɚɘ əɌ ɖɌɜɞɌɡ ȴȶȰ (əɌɛɜɔɘɑɜ, Ɏ 

ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɔ), ɔ ɗɚɒəɧɕ ɩɠɠɑɖɞ, ɛɜɔ ɖɚ-

ɞɚɜɚɘ ɎɧɝɚɖɌɫ ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ əɌɍɗɪ-

ɐɌɑɞɝɫ ɖɌɖ əɌ ȰȮȴ, ɞɌɖ ɔ əɌ ɖɌɜɞɌɡ ȴȶȰ 

(əɌɛɜɔɘɑɜ, Ɏ ɛɜɚɝɞɧɡ ɖɔɝɞɌɡ).  

Ⱦ2-ɎɧɘɧɎɌəɔɑ, əɌɛɜɚɞɔɎ, ɛɜɚɫɎɗɫɑɞɝɫ 

ɔɓɚɔəɞɑəɝɔɎəɧɘ ɝɔɏəɌɗɚɘ əɌ ȰȮȴ ɚɞ ɞɖɌəɑɕ, 

ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɡɝɫ ɫɜɖɔɘ ɝɔɏəɌɗɚɘ ɖɌɖ əɌ Ⱦ2-

Ȯȴ, ɞɌɖ ɔ əɌ ȴȶȰ. ȾɌɖ Ɏɑɐɑɞ ɝɑɍɫ ɍɚɗɨɤɔəɝɞɎɚ 

əɑɔɓɘɑəɑəəɧɡ ɞɖɌəɑɕ, ɣɞɚ ɔ ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɔɣɨ 

ɞɜɑɍɟɑɘɚɕ ɖɚəɞɜɌɝɞəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌ-

ɏɚɎ [21, 22]. Ȯ ɖɌɣɑɝɞɎɑ ɖɗɌɝɝɔɣɑɝɖɚɏɚ ɛɜɔɘɑɜɌ 

ɩɞɔɡ ɩɠɠɑɖɞɚɎ ɔɝɛɚɗɨɓɟɑɞɝɫ ɛɜɔɘɑɜ ɢɔɞɚɞɚɖ-

ɝɔɣɑɝɖɚɏɚ ɚɞɑɖɌ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (Ⱦ2-

ɛɜɚɝɎɑɣɔɎɌəɔɑ) ɔ ɎɌɓɚɏɑəəɚɏɚ ɚɞɑɖɌ (Ⱦ2-

ɎɧɘɧɎɌəɔɑ) [22, 24]. ȰɌəəɧɕ ɞɑɜɘɔə ɍɧɗ Ɏɛɑɜ-

Ɏɧɑ ɚɛɔɝɌə Provenzale et al. [17] ɔ əɌɓɎɌə çɎɧ-

ɘɧɎɌəɔɑɘè ɛɚ ɛɜɔɣɔəɑ ɞɚɏɚ, ɣɞɚ ɜɌɝɠɌɓɔɜɚɎɖɌ 

ɝɛɔəɚɎ Ɏəɟɞɜɔ ɎɚɖɝɑɗɌ, ɝɎɫɓɌəəɌɫ ɝ ɛɚɎɧɤɑəɔ-

ɑɘ ɟɜɚɎəɫ ɐɔɠɠɟɓɔɔ ɛɜɔ ɎɌɓɚɏɑəəɚɘ ɚɞɑɖɑ, 

çɎɧɘɧɎɌɑɞè ɛɑɜɎɔɣəɚɑ ɛɚɎɧɤɑəɔɑ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ ɝɔɏəɌɗɌ əɌ Ⱦ2-Ȯȴ.  

ɉɠɠɑɖɞ Ⱦ2-Ɏɧɖɗɪɣɑəɔɫ [23] əɌɔɍɚɗɑɑ 

ɛɜɚɝɞɚ ɛɜɑɐɝɞɌɎɔɞɨ əɌ ɛɜɔɘɑɜɑ ɏɑɘɌɞɚɘ ɔɗɔ 

ɚɍɧɓɎɑɝɞɎɗɑəɔɕ. ȷɪɍɌɫ ɝɞɜɟɖɞɟɜɌ, ɔɘɑɪɥɌɫ 

ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ əɌ Ⱦ2-Ȯȴ, ɍɟɐɑɞ ɡɌ-

ɜɌɖɞɑɜɔɓɚɎɌɞɨɝɫ əɔɓɖɔɘ ɟɜɚɎəɑɘ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ ɝɔɏəɌɗɌ əɌ ȰȮȴ. 

Ȼɜɔ ɜɌɍɚɞɑ ɝ ȰȮȴ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ ɛɑ-

ɜɑɣɔɝɗɑəəɧɑ  ɩɠɠɑɖɞɧ  Ɏɚ   ɔɓɍɑɒɌəɔɑ   ɗɚɒəɚ- 

ɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɞɜɌɖɞɚɎɖɔ.  

Ⱥɤɔɍɖɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ: ɗɚɒəɚɛɚɗɚɒɔ-

ɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ. 

Ƚɗɑɐɟɑɞ ɛɚɘəɔɞɨ, ɣɞɚ Ɏɚ ɘəɚɏɔɡ əɚɜɘɌɗɨ-

əɧɡ ɞɖɌəɫɡ ɛɚ ɛɜɔɣɔəɑ ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɟɖɞɟ-

ɜɧ ɝɟɥɑɝɞɎɟɑɞ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ. ȶ əɔɘ 

ɚɞəɚɝɫɞɝɫ: 

Å ȯɚɗɚɎəɚɕ, ɝɛɔəəɚɕ ɘɚɓɏ, əɑɜɎɧ, ɏɌəɏɗɔɔ 

ȼɌɓəɚɎɔɐəɚɝɞɔ ɩɠɠɑɖɞɚɎ Ɏɗɔɫəɔɫ Ⱦ2-ɎɓɎɑɤɑəəɚɝɞɔ əɌ ɔɓɚɍɜɌɒɑəɔɑ ȰȮȴ 

 ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ 

ʕʬʬʝʢʪ ʊ2-ɺʀ ʀʂɼ ɼɺʀ 

ʊ2 shine-through 

(ʠʩʪʠʥʥʳʡ) 

ŷ Ź ŷ 

ʊ2 shine-through 

(ʣʦʞʥʳʡ) 

ŷ ŷ ŷ 

T2 washout ŷ ŷ Ź 

T2 blackout Ź Ź Ź 
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ȼɔɝ. 2. 

ȼɔɝ. 2.  ȰɚɍɜɚɖɌɣɑɝɞɎɑəəɧɕ ɛɜɚɢɑɝɝ (ɟɓɑɗ Ʉɘɚɜɗɫ, ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ) ɞɌɖɒɑ ɘɚɒɑɞ ɝɞɌɞɨ ɛɜɔɣɔəɚɕ 

ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ (ɝɗɑɎɌ əɌɛɜɌɎɚ ð ȰȮȴ, ȴȶȰ, STIR). 

 

ȼɔɝ. 3,Ɍ. 

ȼɔɝ. 3,Ɍ.   ȺɣɌɏ ɜɑɖɚəɎɑɜɝɔɔ ɖɜɌɝəɚɏɚ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɎɧɛɌɐɑəɔɑ ɝɔɏəɌɗɌ əɌ 

ɔɓɚɍɜɌɒɑəɔɔ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ Ɏ ɛɜɚɞɔɎɚɠɌɓɑ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). ȽɗɑɎɌ əɌɛɜɌɎɚ ð STIR, Ⱦ1-Ȯȴ, 

Ⱦ1-Ȯȴ opp-phase.  

 

ȼɔɝ. 3,ɍ. 

ȼɔɝ. 3,ɍ.    ȺɣɌɏ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ əɑ ɘɑəɫɑɞ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ əɌ ɔɓɚɍɜɌɒɑəɔɔ 

Ɏ ɛɜɚɞɔɎɚɠɌɓɑ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). ȽɗɑɎɌ əɌɛɜɌɎɚ ð Ⱦ1-Ȯȴ, Ⱦ1-Ȯȴ opp-phase.  
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ȼɔɝ. 4.   

ȼɔɝ. 4.  ȸɑɗɖɔɑ ɚɣɌɏɔ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ ɘɚɏɟɞ ɍɧɞɨ ɝɎɫɓɌəɧ ɝ ɛɚəɔɒɑəəɚɕ ɝɖɚɜɚɝɞɨɪ ɖɜɚɎɚ-

ɞɚɖɌ (ɘɑɗɖɔɑ Ɏɑəɟɗɧ; ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). ȽɗɑɎɌ əɌɛɜɌɎɚ ð ȰȮȴ, Ⱦ2-Ȯȴ. 

 

ȼɔɝ. 5.   

ȼɔɝ. 5.  ȸɑɗɖɔɑ ɚɣɌɏɔ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ ɘɚɏɟɞ ɍɧɞɨ ɝɎɫɓɌəɧ ɝ ɛɚəɔɒɑəəɚɕ ɝɖɚɜɚɝɞɨɪ ɖɜɚɎɚ-

ɞɚɖɌ (ɘɑɗɖɔɑ Ɏɑəɟɗɧ; ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). ȽɗɑɎɌ əɌɛɜɌɎɚ ð ȰȮȴ, Ⱦ2-Ȯȴ. 

 

ȼɔɝ. 6.   

ȼɔɝ. 6.   Ȼɚɣɑɣəɚ-ɖɗɑɞɚɣəɧɕ ɜɌɖ əɑ ɎɝɑɏɐɌ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɔɘ ɝɔɏəɌɗɚɘ əɌ ȰȮȴ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). 

ȽɗɑɎɌ əɌɛɜɌɎɚ ð ȰȮȴ, Ⱦ2-Ȯȴ. 
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Å ȽɑɗɑɓɑəɖɌ, ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ 

Å ȹɌɐɛɚɣɑɣəɔɖɔ 

Å ɉəɐɚɘɑɞɜɔɕ (Ɏ ɚɝɚɍɑəəɚɝɞɔ Ɏ ɝɑɖɜɑɞɚɜ-

əɟɪ ɠɌɓɟ ɢɔɖɗɌ) 

Å ȻɜɑɐɝɞɌɞɑɗɨəɌɫ ɒɑɗɑɓɌ 

Å ɋɔɣɖɔ, ɫɔɣəɔɖɔ 

Å ȸɚɗɚɣəɌɫ ɒɑɗɑɓɌ  

Å ȶɜɌɝəɧɕ ɖɚɝɞəɧɕ ɘɚɓɏ 

Ȼɑɜɑɣɔɝɗɑəəɧɑ ɞɖɌəɔ ɔ ɝɞɜɟɖɞɟɜɧ ɍɟɐɟɞ 

ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨɝɫ Ɏɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɨɪ 

ɝɔɏəɌɗɌ əɌ ȰȮȴ Ɏ əɚɜɘɑ. Ƚɞɚɔɞ ɍɚɗɑɑ ɛɚɐɜɚɍəɚ 

ɚɝɞɌəɚɎɔɞɨɝɫ əɌ ɡɌɜɌɖɞɑɜɔɝɞɔɖɑ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ ɛɚ ɓəɌɣɑəɔɪ ȴȶȰ. ȹɑɝɘɚɞɜɫ əɌ 

ɘəɚɒɑɝɞɎɚ ɜɌɍɚɞ [25, 26, 27], ɐɚ ɝɔɡ ɛɚɜ əɑ ɝɟ-

ɥɑɝɞɎɟɑɞ ɛɜɔɓəɌəəɚɏɚ ɛɚɏɜɌəɔɣəɚɏɚ ɓəɌɣɑəɔɫ 

ȴȶȰ, ɛɚɓɎɚɗɫɪɥɑɏɚ ɚɞɗɔɣɔɞɨ əɚɜɘɌɗɨəɟɪ 

ɞɖɌəɨ ɗɔɘɠɚɟɓɗɌ ɚɞ ɛɚɜɌɒɑəəɚɏɚ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɘ (ɣɌɥɑ Ɏɝɑɏɚ, ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ) ɛɜɚɢɑɝɝɚɘ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɗɪɍɚɕ ɗɔɘɠɌɞɔɣɑɝɖɔɕ ɟɓɑɗ ɡɌ-

ɜɌɖɞɑɜɔɓɟɑɞɝɫ ɛɚɎɧɤɑəəɧɘ ɟɜɚɎəɑɘ ɝɔɏəɌɗɌ 

əɌ ȰȮȴ, ɣɞɚ Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɖɌɓɌɞɑɗɫ 

ȴȶȰ, əɑ ɝɗɑɐɟɑɞ ɞɜɌɖɞɚɎɌɞɨ ɖɌɖ ɛɜɔɓəɌɖ ɑɏɚ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ. 

ȺɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ Ɏ ɖɜɌɝəɚɘ (Ɏ ɞ.ɣ. 

ɜɑɖɚəɎɑɜɞəɚɘ) ɖɚɝɞəɚɘ ɘɚɓɏɑ ɘɚɒɑɞ ɝɟɥɑ-

ɝɞɎɑəəɚ ɓɌɞɜɟɐəɫɞɨ ɔəɞɑɜɛɜɑɞɌɢɔɪ ȰȮȴ Ɏɝɑɏɚ 

ɞɑɗɌ. ȹɑɚɍɡɚɐɔɘɚ ɞɌɖɒɑ ɛɚɘəɔɞɨ, ɣɞɚ ɔ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɧɑ ɛɜɚɢɑɝɝɧ (ɐɔɝɖɚɏɑəəɧɕ ɚɞɑɖ, ɏɑ-

ɘɌəɏɔɚɘɧ) ɘɚɏɟɞ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨɝɫ Ɏɧɝɚɖɔɘ 

ɝɔɏəɌɗɚɘ əɌ ȰȮȴ ɔ ɞɜɑɍɟɪɞ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑə-

ɖɔ ɝ ɟɣɑɞɚɘ ɖɌɜɞ ȴȶȰ ɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɝ 

ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ (STIR) (ɜɔɝ. 2).  

ȽɟɥɑɝɞɎɟɑɞ ɜɫɐ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɞɟɌɢɔɕ 

(ɣɌɥɑ Ɏɝɑɏɚ, əɌ ɠɚəɑ ɛɚɗɔɡɔɘɔɚɞɑɜɌɛɔɔ, ɛɜɔ-

ɘɑəɑəɔɫ ɖɚɗɚəɔɑɝɞɔɘɟɗɔɜɟɪɥɔɡ ɠɌɖɞɚɜɚɎ ɟ 

ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ), ɖɚɏɐɌ ɎɝɞɌɑɞ Ɏɚ-

ɛɜɚɝ ɚ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɎəɚɎɨ 

ɛɚɫɎɔɎɤɔɡɝɫ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ ɖɚɝɞəɚɏɚ 

ɘɚɓɏɌ. Ȼɚ ɛɜɔɣɔəɑ ɞɚɏɚ, ɣɞɚ ɜɑɖɚəɎɑɜɞəɧɑ 

ɟɣɌɝɞɖɔ ɖɜɌɝəɚɏɚ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɞɌɖ ɒɑ, ɖɌɖ ɔ 

ɘɑɞɌɝɞɌɓɧ, ɚɍɗɌɐɌɪɞ Ɏɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɨɪ 

ɝɔɏəɌɗɌ əɌ ȰȮȴ, ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɜɑɖɚəɎɑɜɝɔɔ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɜɑɖɚɘɑə-

ɐɟɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ⱦ1-

Ȯȴ ɝ ɒɔɜɚɛɚɐɌɎɗɑəɔɑɘ Ɏ ɠɌɓɟ ɔ ɛɜɚɞɔɎɚɠɌɓɟ 

(ɜɔɝ. 3). 

ȰɚɎɚɗɨəɚ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɞɝɫ ɘɑɗɖɔɑ (ɛɚ-

ɜɫɐɖɌ 1-2 ɘɘ Ɏ ɐɔɌɘɑɞɜɑ) ɚɣɌɏɔ ɚɏɜɌəɔɣɑəɔɫ 

ɐɔɠɠɟɓɔɔ, ɖɚɞɚɜɧɑ əɑ ɛɜɚɝɗɑɒɔɎɌɪɞɝɫ əɌ ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɥɔɡ Ⱦ1-Ȯȴ, STIR ɔɓɚɍɜɌɒɑəɔɫɡ. Ⱥəɔ 

ɘɚɏɟɞ ɍɧɞɨ ɎɧɓɎɌəɧ ɓɌɘɑɐɗɑəəɧɘ ɖɜɚɎɚɞɚɖɚɘ 

Ɏ ɘɑɗɖɔɡ ɝɚɝɟɐɌɡ (ɎɑəɟɗɌɡ) (ɜɔɝ. 4). ȺɐəɌɖɚ Ɏ 

əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ ɩɞɚ-

ɏɚ ɞɔɛɌ ɘɚɒɑɞ ɍɧɞɨ ɎɧɓɎɌəɚ ɘɑɗɖɔɘɔ əɑɜɎɌɘɔ, 

ɏɌəɏɗɔɫɘɔ, ɗɔɘɠɌɞɔɣɑɝɖɔɘɔ ɝɚɝɟɐɌɘɔ [21]. 

ȺɛɔɝɌəɧ ɝɗɟɣɌɔ, ɖɚɏɐɌ ɝɚɐɑɜɒɔɘɚɑ ɖɔɤɖɔ 

ɞɌɖɒɑ ɐɌɑɞ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ ɔ ɔɘɔɞɔɜɟɑɞ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ (ɜɔɝ. 5).  

Ȼɚɘɔɘɚ ɚɛɟɡɚɗɑɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɛɜɔɣɔ-

əɚɕ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠɠɟɓɔɔ Ɏ ɞɖɌəɫɡ ɘɚɏɟɞ 

ɝɗɟɒɔɞɨ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɛɜɚɢɑɝɝɧ. Ȯ ɣɌɝɞəɚ-

ɝɞɔ, Ɍɍɝɢɑɝɝɧ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ Ɏɧɝɚɖɔɘ ɟɜɚɎ-

əɑɘ ɝɔɏəɌɗɌ ȰȮȴ ɔ əɔɓɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

ɐɔɠɠɟɓɔɔ əɌ ɖɌɜɞɌɡ ȴȶȰ [29]. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ Ɏ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɛɚɘɚɏɌɑɞ ɓəɌ-

əɔɑ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ.  

Ⱥɤɔɍɖɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ: ɗɚɒəɚɚɞɜɔɢɌ-

ɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ. 

ȶɌɖ ɍɧɗɚ ɟɖɌɓɌəɚ Ɏɧɤɑ, əɑɖɚɞɚɜɧɑ ɞɖɌəɔ 

ɚɜɏɌəɔɓɘɌ Ɏ əɚɜɘɑ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɚɏɜɌəɔɣɑəɔɑ 

ɐɔɠɠɟɓɔɔ. ȰɔɌɏəɚɝɞɔɖɌ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚ-

ɢɑɝɝɚɎ Ɏ ɐɌəəɧɡ ɚɜɏɌəɌɡ (əɌɛɜɔɘɑɜ, ɏɚɗɚɎəɚɘ, 

ɝɛɔəəɚɘ ɘɚɓɏɑ, ɛɚɗɚɎɧɡ ɒɑɗɑɓɌɡ) ɛɜɔ Ɏɧɛɚɗəɑ-

əɔɔ ȰȮȴ Ɏɝɑɏɚ ɞɑɗɌ ɘɚɒɑɞ ɍɧɞɨ ɓɌɞɜɟɐəɔɞɑɗɨ-

əɚɕ. ȽɟɥɑɝɞɎɟɑɞ ɘəɑəɔɑ [21], ɣɞɚ ɛɜɔɘɑəɑəɔɑ 

ȰȮȴ Ɏɝɑɏɚ ɞɑɗɌ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɖɚɝɞəɧɡ ɘɑɞɌ-

ɝɞɌɓɚɎ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɟ ɛɚɒɔɗɧɡ ɛɌɢɔɑəɞɚɎ, 

ɟ ɖɚɞɚɜɧɡ ɖɜɌɝəɧɕ ɖɚɝɞəɧɕ ɘɚɓɏ Ɏ ɍɚɗɨɤɑɕ 

ɝɞɑɛɑəɔ ɓɌɘɑɥɑə ɒɑɗɞɧɘ.  

Ⱥɛɟɡɚɗɔ ɖɔɝɞɚɓəɚɕ ɔɗɔ ɘɟɢɔəɚɓəɚɕ 

ɝɞɜɟɖɞɟɜɧ ɘɚɏɟɞ ɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ əɔɓɖɔɕ ɟɜɚ-

Ɏɑəɨ ɝɔɏəɌɗɌ əɌ ȰȮȴ ɝ Ɏɧɝɚɖɔɘ b-ɠɌɖɞɚɜɚɘ ɍɑɓ 

ɖɚɜɜɑɗɫɢɔɔ ɝ ɟɜɚɎəɑɘ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ [30]. 

Ⱥɛɟɡɚɗɔ əɑɖɚɞɚɜɧɡ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɞɔɛɚɎ (ɖ 

ɛɜɔɘɑɜɟ, ɝɎɑɞɗɚɖɗɑɞɚɣəɧɕ ɜɌɖ ɛɚɣɖɔ) ɞɌɖɒɑ 

ɔɘɑɪɞ əɔɓɖɔɕ ɝɔɏəɌɗ əɌ ȰȮȴ ɔ ɘɚɏɟɞ ɍɧɞɨ 

ɛɜɚɛɟɥɑəɧ, ɫɎɗɫɫɝɨ ɘɌɗɚɖɚəɞɜɌɝɞəɧɘɔ əɌ 

ɠɚəɑ əɑɔɓɘɑəɑəəɚɕ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ (ɜɔɝ. 

6). ɉɞɚ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɞɜɌɖɞɚɎɖɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ, ɟɐɑɗɫɫ ɚɝɚɍɑəəɚɑ ɎəɔɘɌəɔɑ ɝɚɛɚɝɞɌɎ-

ɗɑəɔɪ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔ ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ.  

ȳɌɖɗɪɣɑəɔɑ. 

ȸȼȾ Ɏɝɑɏɚ ɞɑɗɌ ɝ ɛɜɔɘɑəɑəɔɑɘ ȰȮȴ əɌ ɝɑ-

ɏɚɐəɫɤəɔɕ ɐɑəɨ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ, ɛɚɝɞɑɛɑəəɚ 

ɟɞɎɑɜɒɐɌɪɥɔɘ ɝɑɍɫ Ɏ ɜɟɞɔəəɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɚɝɞɌɪɞɝɫ əɑɜɑɤɑəəɧ-

ɘɔ əɑɖɚɞɚɜɧɑ ɛɜɚɍɗɑɘɧ, ɚɏɜɌəɔɣɔɎɌɪɥɔɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɑ ɘɑɞɚɐɌ. ȶ əɔɘ ɚɞəɚɝɔɞɝɫ, Ɏ ɣɌɝɞ-

əɚɝɞɔ, ɝɗɚɒəɚɝɞɨ Ɏ ɎɔɓɟɌɗɔɓɌɢɔɔ ɘɑɗɖɔɡ ɚɣɌɏɚ-

Ɏɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɖɔɡ, ɛɚɜɌɒɑəɔɫ ɛɗɚɝɖɔɡ 

ɖɚɝɞɑɕ ɣɑɜɑɛɌ, ɎɧɝɚɖɌɫ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɨ ɖ ɜɫ-

ɐɟ ɌɜɞɑɠɌɖɞɚɎ. ȹɑ ɝɞɚɔɞ ɓɌɍɧɎɌɞɨ ɚ Ɏɧɝɚɖɚɘ 

ɜɔɝɖɑ ɚɤɔɍɚɣəɚɕ ɞɜɌɖɞɚɎɖɔ Ɏ ɖɚəɞɑɖɝɞɑ ɚɞɝɟɞ-

ɝɞɎɔɫ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ, Ɍ ɞɌɖɒɑ 

ɖɌɜɞ ȴȶȰ.  

ȳəɌəɔɑ Ɏɚɓɘɚɒəɧɡ ɌɜɞɑɠɌɖɞɚɎ ȰȮȴ, ɛɟ-

ɞɑɕ ɔɡ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ, Ɍ ɞɌɖɒɑ əɌɔɍɚɗɑɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɧɡ ɚɤɔɍɚɖ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɚɎɧ-

ɝɔɞ ɞɚɣəɚɝɞɨ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɝɞɑɛɑəɨ ɟɎɑɜɑəəɚ-

ɝɞɔ ɐɔɌɏəɚɝɞɌ Ɏ ɞɜɌɖɞɚɎɖɑ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ. 
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ɛɚɝɗɑɐəɑɑ ɐɑɝɫɞɔɗɑɞɔɑ ɓəɌɣɔɞɑɗɨəɚ ɟɎɑɗɔɣɔɗɝɫ ɛɌɜɖ ɚɍɚɜɟɐɚɎɌəɔɫ ɐɗɫ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɟɣɜɑɒɐɑəɔɫɡ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɝɞɜɌəɧ. Ƚɚ-

Ɏɜɑɘɑəəɧɘɔ ɜɑəɞɏɑəɚɎɝɖɔɘɔ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘɔ ɌɛɛɌɜɌɞɌɘɔ, ɜɑəɞɏɑəɚɎɝɖɔ-

ɘɔ ɖɚɘɛɨɪɞɑɜəɧɘɔ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɘɔ ɞɚɘɚɏɜɌɠɌɘɔ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɝəɌ-

ɥɑəɧ əɑ ɞɚɗɨɖɚ ɖɜɟɛəɧɑ ɘɑɐɔɢɔəɝɖɔɑ ɢɑəɞɜɧ ɔ ɍɚɗɨəɔɢɧ Ɏ ɝɞɚɗɔɢɌɡ, əɚ ɔ Ɏ ɐɜɟɏɔɡ 

ɏɚɜɚɐɌɡ ɔ əɌɝɑɗɑəəɧɡ ɛɟəɖɞɌɡ ɌɐɘɔəɔɝɞɜɌɞɔɎəɧɡ ɞɑɜɜɔɞɚɜɔɕ. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ ɩɞɚ ɝɟ-

ɥɑɝɞɎɑəəɚ ɜɌɝɤɔɜɔɗɚ ɝɛɑɖɞɜ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɜɌɓɗɔɣəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɐɔɝɢɔɛɗɔəɌɡ. ȶ ɞɌɖɚɘɟ ɛɚɗɚɒɑəɔɪ ɚɖɌɓɌɗɔɝɨ əɑ ɎɝɑɏɐɌ ɏɚɞɚɎɧ ɖɌɖ ɜɑəɞ-

ɏɑəɚɗɚɏɔ, ɞɌɖ ɔ ɎɜɌɣɔ ɐɜɟɏɔɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ, ɖɚɞɚɜɧɑ ɛɚɝɞɚɫəəɚ ɝɞɚɫɞ ɛɑɜɑɐ Ɏɧɍɚɜɚɘ 

ɖɚɜɜɑɖɞəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ, ɖɌɖ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɞɚɏɚ 

ɔɗɔ ɔəɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɪɥɑɏɚ ɛɜɔɑɘɌ, ɞɌɖ ɔ ɑɏɚ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ. 

Ȼɚɩɞɚɘɟ ɛɜɑɐɝɞɌɎɗɫɪɞɝɫ ɌɖɞɟɌɗɨəɧɘɔ ɜɌɍɚɞɧ, ɛɚɝɎɫɥɑəəɧɑ ɛɚɐɜɚɍəɚɘɟ ɚɛɔɝɌ-

əɔɪ ɖɌɖɚɏɚ-ɗɔɍɚ ɓɌɍɚɗɑɎɌəɔɫ, ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɑɏɚ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ. Ⱥɐəɔɘ 

ɔɓ ɞɌɖɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ ɫɎɗɫɑɞɝɫ ɘɔɚɘɌ ɘɌɞɖɔ ð əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɌɫ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɌɫ ɚɛɟɡɚɗɨ ɒɑəɝɖɚɕ ɛɚɗɚɎɚɕ ɝɠɑɜɧ. Ȯ ɝɞɌɞɨɑ ɛɜɔɎɑɐɑəɌ ɔəɠɚɜɘɌ-

ɢɔɫ ɚɍ ɩɞɔɚɗɚɏɔɔ ɔ ɛɌɞɚɏɑəɑɓɑ, ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘɌɡ ɔ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, ɖɗɔ-

əɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ ɔ ɘɑɞɚɐɌɡ ɐɔɌɏəɚɝɞɔɖɔ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ.  

ȻɜɑɐɝɞɌɎɗɑəɚ ɝɚɍɝɞɎɑəəɚɑ əɌɍɗɪɐɑəɔɑ ɜɑɐɖɚ ɎɝɞɜɑɣɌɪɥɑɏɚɝɫ ɎɌɜɔɌəɞɌ ɘɔɚɘɧ 

ɘɌɞɖɔ, Ɍ ɔɘɑəəɚ ɏɔɏɌəɞɝɖɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɜɌɓɗɔɣəɚɏɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ, 

ɝɔɘɟɗɔɜɟɪɥɑɏɚ ɚɛɟɡɚɗɨ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. Ȱɗɫ ɑɏɚ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɍɧɗɔ ɛɜɔɘɑəɑəɧ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ. ȺɛɔɝɌəɌ ɗɟɣɑɎɌɫ 

ɝɑɘɔɚɞɔɖɌ ɎɧɫɎɗɑəəɚɕ ɛɌɞɚɗɚɏɔɔ. Ⱥɞɘɑɣɑəɧ ɐɚɝɞɚɔəɝɞɎɌ ɔ ɚɏɜɌəɔɣɑəɔɫ ɩɞɔɡ ɘɑɞɚɐɚɎ. 

ȺɖɚəɣɌɞɑɗɨəɧɕ ɐɔɌɏəɚɓ ɍɧɗ ɛɚɝɞɌɎɗɑə əɌ ɚɝəɚɎɌəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɩɖɝɞɔɜɛɌɢɔɔ ɘɌɞɖɔ ɝ 

ɛɜɔɐɌɞɖɌɘɔ ɔ ɛɚɝɗɑɐɟɪɥɑɏɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɔɚɘɌ ɘɌɞɖɔ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

 

DIAGNOSTIC IMAGING O F A GIANT MYOMA OF THE UTERUS 

 

Dombrovskiy V.I.1, Berlim J.D.1, Chercasov M.F.1, Chercasov D.M.1, Macionis A.E.2, 

 Mineev N.I.1, Voloshin V.V. 1 

 

n the last decade the amount of diagnostic imaging radiology equipment in medical 

institutions in the country has significantly increased. Not only large medical ce ntres 

and capital cities hospitals but also other townsõ and administrative territoriesõ are 

now equipped with modern x -ray, ultrasound, CT and MRI scanners. It had significantly e x-

panded the spectrum of diagnostic imaging use in various clinical di sciplines. Radiologists 

and othe r doctors, usually facing the choice of appropriate diagnostic algorithm from the 

perspective of informative or economic efficiency of imaging modalities, are not always ready 

for these conditions.  

Therefore, research works dedicated to detailed descriptio n of disease, current met h-

ods of diagnostics and treatment are highly appreciated. Myoma of the uterus is the most 

common benign tumor of the female reproductive system. We review etiology and pathoge n-

esis, mo rphology and classification, clinical presentat ion and diagnosis of uterine myoma. A 

case of an exceedingly rare variant of this disease is presented ð the giant myoma. It was 

masque rading as an abdominal tumor on ultrasound but was correctly diagnosed with MRI. 

We di scuss diagnostic signs as well as a dvantages and limitations of the two methods. The 
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diagn osis was verified by pathology following a total abdominal hysterectomy.  

 
Keywords: uterine myoma, magnetic resonance imaging, ultrasonography.  
 
 

 
 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɝɞɜɟɖɞɟɜɌɘ ɛɚɐ ɚɍ-

ɥɔɘ əɌɓɎɌəɔɑɘ çɘɔɚɘɌè ɚɞəɚɝɫɞ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɔɓ 

ɘɧɤɑɣəɚɕ ɞɖɌəɔ, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ɎɑɝɨɘɌ 

ɜɌɓəɚɚɍɜɌɓəɧɘɔ ɛɚ ɡɌɜɌɖɞɑɜɟ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɝɞɜɚɑəɔɫ, ɍɔɚɗɚɏɔɣɑɝɖɔɘ ɔ ɛɌɞɚɏɑəɑɞɔɣɑ-

ɝɖɔɘ ɚɝɚɍɑəəɚɝɞɫɘ ɜɌɓɎɔɞɔɫ ɔ ɜɚɝɞɌ [1-7].  

Ȯ 1843 ɏɚɐɟ J.Vogel Ɏ ɜɑɓɟɗɨɞɌɞɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɚɎ ɚɍəɌɜɟɒɔɗ, 

ɣɞɚ ɛɚɐɌɎɗɫɪɥɑɑ ɍɚɗɨɤɔəɝɞɎɚ ɘɔɚɘ ɘɌɞɖɔ 

(ȸȸ) ɝɚɝɞɚɔɞ ɔɓ ɞɌɖɔɡ ɒɑ ɩɗɑɘɑəɞɚɎ, ɖɌɖ ɔ ɑɑ 

əɑɔɓɘɑəɑəəɌɫ ɝɞɑəɖɌ, ɞɚ ɑɝɞɨ ɔɓ ɩɗɑɘɑəɞɚɎ 

ɏɗɌɐɖɚɕ ɘɟɝɖɟɗɌɞɟɜɧ [8]. ɉɞɚ ɐɌɗɚ ɚɝəɚɎɌəɔɑ 

əɌɓɎɌɞɨ ɩɞɟ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɟɪ ɚɛɟɡɚɗɨ çMyoma 

laevicellulareè ɔɗɔ ɛɜɚɥɑ çLeiomyomaè. ȽɗɚɎɚ 

çlaevicellulareè ɔɗɔ ɛɜɔɝɞɌɎɖɟ çleioè, ɟɖɌɓɧɎɌɪ-

ɥɔɑ, ɣɞɚ ɘɧɤɑɣəɧɑ ɩɗɑɘɑəɞɧ ɚɞəɚɝɫɞɝɫ ɖ 

ɏɗɌɐɖɚɕ ɘɟɝɖɟɗɌɞɟɜɑ, ɚɍɧɣəɚ əɑ ɟɛɚɞɜɑɍɗɫɪɞ 

ɛɚɞɚɘɟ, ɣɞɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɑ ɔɓ ɛɚɛɑɜɑɣəɚ-

ɛɚɗɚɝɌɞɚɕ ɘɟɝɖɟɗɌɞɟɜɧ (çrhabdomyomaè) Ɏ ɒɑə-

ɝɖɚɘ ɛɚɗɚɎɚɘ ɌɛɛɌɜɌɞɑ ɛɚɣɞɔ əɑ ɎɝɞɜɑɣɌɑɞɝɫ 

[9]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɗɚɎɚɝɚɣɑɞɌəɔɑ çmyoma 

uteriè (ɔɗɔ çɘɔɚɘɌ ɘɌɞɖɔè)  ɫɎɗɫɑɞɝɫ Ɏɛɚɗəɑ 

ɖɚɜɜɑɖɞəɧɘ.   

Ȯ ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌəɔɕ ɏɑəɔɞɌɗɔɕ ɘɔɚɘɌ 

ɘɌɞɖɔ ɓɌəɔɘɌɑɞ Ɏɞɚɜɚɑ ɘɑɝɞɚ ɛɚɝɗɑ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɩɞɚɘ ɚɜɏɌəɑ ɔ ɑɏɚ ɛɜɔɐɌɞ-

ɖɌɡ [10]. ȸȸ əɌɍɗɪɐɌɪɞ ɟ 20-77 % ɒɑəɥɔə 

[2,3,10,11]. ɃɌɥɑ Ɏɝɑɏɚ ɞɌɖɟɪ ɚɛɟɡɚɗɨ ɚɍəɌɜɟ-

ɒɔɎɌɪɞ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 35 ɐɚ 55 ɗɑɞ (90 % ɚɍɥɑɏɚ 

ɣɔɝɗɌ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ). ȽɟɥɑɝɞɎɑəəɚ ɜɑɒɑ ɚəɌ 

ɎɝɞɜɑɣɌɑɞɝɫ  ɟ ɛɌɢɔɑəɞɚɖ ɘɚɗɚɒɑ 20 ɔ ɝɞɌɜɤɑ 

70 ɗɑɞ [12]. Ȼɚ ɐɌəəɧɘ P.J.A. Hillard, ȸȸ Ɏɝɞɜɑ-

ɣɌɑɞɝɫ ɟ 70 % ɒɔɞɑɗɨəɔɢ ȶɌɎɖɌɓɌ ɔ 80 % Ɍɠɜɚ-

ɌɘɑɜɔɖɌəɚɖ ɝɞɌɜɤɑ 50 ɗɑɞ [13]. Ȯ ɛɚɝɗɑɐəɔɑ ɏɚ-

ɐɧ ɚɞɘɑɣɌɑɞɝɫ ɜɚɝɞ ɣɌɝɞɚɞɧ ɎɧɫɎɗɑəɔɫ ɞɌɖɚɏɚ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɟ ɐɑɎɝɞɎɑəəɔɢ ɔ ɒɑəɥɔə ɘɚ-

ɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ, ɣɞɚ, ɛɚ-Ɏɔɐɔɘɚɘɟ, Ɏ ɓəɌɣɔ-

ɞɑɗɨəɚɕ ɘɑɜɑ ɝɎɫɓɌəɚ ɝ Ɏəɑɐɜɑəɔɑɘ əɚɎɧɡ, ɍɚ-

ɗɑɑ ɝɚɎɑɜɤɑəəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɍɚɗɨ-

ɤɑɕ ɔɡ ɐɚɝɞɟɛəɚɝɞɨɪ [12].  

Ȱɚ ɝɔɡ ɛɚɜ əɑ ɝɟɥɑɝɞɎɟɑɞ ɑɐɔəɚɏɚ ɘəɑəɔɫ 

ɚɍ ɩɞɔɚɗɚɏɔɣɑɝɖɔɡ ɠɌɖɞɚɜɌɡ ɔ ɛɌɞɚɏɑəɑɓɑ ɩɞɚɏɚ 

ɓɌɍɚɗɑɎɌəɔɫ [5,10,14-18]. Ȼɚ ɘəɑəɔɪ ȴ.Ƚ. Ƚɔ-

ɐɚɜɚɎɚɕ, ɚɍɜɌɓɚɎɌəɔɑ ɓɌɣɌɞɖɌ ɘɔɚɘɌɞɚɓəɚɏɚ 

ɟɓɗɌ ɘɚɒɑɞ ɛɜɚɔɝɡɚɐɔɞɨ ɔɓ ɞɜɌəɝɠɚɜɘɔɜɚɎɌə-

əɧɡ ɏɗɌɐɖɚɘɧɤɑɣəɧɡ ɖɗɑɞɚɖ ɘɔɚɘɑɞɜɔɫ [19]. Ȯ 

ɘɚɜɠɚɏɑəɑɓɑ ȸȸ Ɏɧɐɑɗɫɪɞ 3 ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ 

ɝɞɌɐɔɔ, ɖɚɞɚɜɧɑ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɚɝɚɍɑəəɚɝɞɫɘ ɑɑ 

ɝɞɜɟɖɞɟɜəɧɡ ɖɚɘɛɚəɑəɞɚɎ ɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ 

ɞɖɌəɑɎɚɏɚ ɚɍɘɑəɌ: ɚɍɜɌɓɚɎɌəɔɑ ɌɖɞɔɎəɚɕ ɓɚəɧ 

ɜɚɝɞɌ (ɓɌɣɌɞɖɌ) Ɏ ɘɔɚɘɑɞɜɔɔ ɝ ɌɖɞɔɎɔɜɚɎɌəəɧɘ 

ɘɑɞɌɍɚɗɔɓɘɚɘ ɖɗɑɞɚɖ, ɜɚɝɞ ɚɛɟɡɚɗɔ ɍɑɓ ɛɜɔɓəɌ-

ɖɚɎ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɔ ɑɑ ɜɚɝɞ ɝ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɖɚɕ ɔ ɝɚɓɜɑɎɌəɔɑɘ. Ȯ ɞɚɗɥɑ ɘɔɖɜɚɝɖɚɛɔ-

ɣɑɝɖɔ ɚɛɜɑɐɑɗɫɑɘɚɏɚ ɟɓɑɗɖɌ ɔ əɌ ɑɏɚ ɛɑɜɔɠɑɜɔɔ 

ɎɧɫɎɗɫɪɞ ɝɞɜɟɖɞɟɜəɧɑ ɟɣɌɝɞɖɔ, ɝɎɚɕɝɞɎɑəəɧɑ 

ɌɖɞɔɎəɧɘ ɓɚəɌɘ ɜɚɝɞɌ, ɠɚɜɘɔɜɚɎɌəɔɑ ɖɚɞɚɜɧɡ 

ɛɜɚɔɝɡɚɐɔɞ Ɏɚɖɜɟɏ ɝɚɝɟɐɚɎ. ȰɌəəɧɑ ɚɍɜɌɓɚɎɌ-

əɔɫ ɚɍɗɌɐɌɪɞ Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ ɚɍɘɑəɌ ɔ ɛɚ-

Ɏɧɤɑəəɚɕ ɝɚɝɟɐɔɝɞɚ-ɞɖɌəɑɎɚɕ ɛɜɚəɔɢɌɑɘɚ-

ɝɞɨɪ, ɣɞɚ, ɛɚ-Ɏɔɐɔɘɚɘɟ, ɝɛɚɝɚɍɝɞɎɟɑɞ ɐɌɗɨəɑɕ-

ɤɑɘɟ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɪ əɑɚɛɗɌɝɞɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ [20, 21].  

ȸəɚɏɔɑ ɌɎɞɚɜɧ ɛɜɔɐɑɜɒɔɎɌɪɞɝɫ ɘəɑəɔɫ, 

ɣɞɚ ȸȸ ɑɝɞɨ ɛɜɚɐɟɖɞ ɚɣɌɏɚɎɧɡ əɌɜɟɤɑəɔɕ ɏɚɜ-

ɘɚəɚɓɌɎɔɝɔɘɚɏɚ ɛɜɚɢɑɝɝɌ ɏɔɛɑɜɛɗɌɓɔɔ ɔ ɏɔɛɑɜ-

ɞɜɚɠɔɔ ɘɔɚɢɔɞɚɎ ɘɔɚɘɑɞɜɔɫ [2,3,22]. ȽɚɏɗɌɝəɚ 

ɞɑɚɜɔɔ ȯ.Ȭ. ȽɌɎɔɢɖɚɏɚ ɔ Ȭ.ȯ. ȽɌɎɔɢɖɚɏɚ (2003), 

ɎɌɒəɌɫ ɜɚɗɨ Ɏ ɜɌɓɎɔɞɔɔ ȸȸ ɚɞɎɚɐɔɞɝɫ ɏɔɛɑɜ-

ɩɝɞɜɚɏɑəɑɘɔɔ, ɛɜɚɏɑɝɞɑɜɚəɐɑɠɔɢɔɞəɚɘɟ ɝɚɝɞɚ-

ɫəɔɪ ɔ ɏɔɛɑɜɏɚəɌɐɚɞɜɚɛɔɓɘɟ [23]. ȯɚɜɘɚəɌɗɨ-

əɌɫ ɝɞɔɘɟɗɫɢɔɫ ɜɚɝɞɌ ɘɔɚɘɌɞɚɓəɧɡ ɟɓɗɚɎ ɜɑɌ-

ɗɔɓɟɑɞɝɫ ɣɑɜɑɓ ɐɑɕɝɞɎɔɑ ɜɚɝɞɚɎɧɡ ɠɌɖɞɚɜɚɎ. 

ȹɌɔɍɚɗɑɑ ɔɓɟɣɑəəɧɘɔ Ɏ ɞɖɌəɫɡ ȸȸ ɫɎɗɫɪɞɝɫ 

ɩɛɔɐɑɜɘɌɗɨəɧɕ,  ɔəɝɟɗɔəɚɛɚɐɚɍəɧɕ, ɏɑɛɌɜɔəɝ-

ɎɫɓɧɎɌɪɥɔɕ (ɔɗɔ ɠɌɖɞɚɜ ɜɚɝɞɌ  ɠɔɍɜɚɍɗɌɝɞɚɎ) 

ɔ ɞɜɌəɝɠɚɜɘɔɜɟɪɥɔɕ ɠɌɖɞɚɜɧ ɜɚɝɞɌ. ȺɝəɚɎ-

əɧɘ ɍɔɚɗɚɏɔɣɑɝɖɔɘ ɐɑɕɝɞɎɔɑɘ ɛɑɜɑɣɔɝɗɑəəɧɡ 

ɠɌɖɞɚɜɚɎ ɫɎɗɫɑɞɝɫ ɝɞɔɘɟɗɫɢɔɫ ɘɔɞɚɞɔɣɑɝɖɚɕ 

ɌɖɞɔɎəɚɝɞɔ ɖɗɑɞɚɖ əɑɔɓɘɑəɑəəɚɏɚ ɘɔɚɘɑɞɜɔɫ ɔ 

ɘɔɚɘɧ [10].  

ȮɌɒəɌɫ ɜɚɗɨ Ɏ ɘɑɡɌəɔɓɘɑ ɜɌɓɎɔɞɔɫ ȸȸ 

ɛɜɔəɌɐɗɑɒɔɞ ɛɜɚɢɑɝɝɌɘ ɌɛɚɛɞɚɓɌ. ȼɌɓɗɔɣəɧɑ 

ɜɌɓɘɑɜɧ ɔ ɝɞɑɛɑəɨ ɓɜɑɗɚɝɞɔ ɟɓɗɚɎ, əɑɔəɎɌɓɔɎ-

əɧɕ ɔ ɘɑɐɗɑəəɧɕ ɜɚɝɞ, Ɏɑɜɚɫɞəɚɝɞɨ ɜɑɢɔɐɔɎɚɎ 

ɚɍɦɫɝəɫɪɞɝɫ əɑɓɌɎɑɜɤɑəəɚɝɞɨɪ ɌɛɚɛɞɚɓɌ. Ȯ 

ɜɫɐɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɟɝɞɌəɚɎɗɑəɚ ɍɚɗɑɑ ɎɧɜɌ-

ɒɑəəɚɑ əɌɜɟɤɑəɔɑ ɌɛɚɛɞɚɓɌ ɔ ɓəɌɣɔɞɑɗɨəɚɑ 

ɛɚɎɧɤɑəɔɑ ɔəɐɑɖɝɌ ɛɜɚɗɔɠɑɜɌɞɔɎəɚɕ ɌɖɞɔɎ-

əɚɝɞɔ Ɏ ɛɜɚɗɔɠɑɜɔɜɟɪɥɑɕ ɘɔɚɘɑ  ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɛɜɚɝɞɚɕ [18,19, 22,24,25].  

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɏɚ Ȭ. ȷ. Ⱦɔɡɚɘɔ-

ɜɚɎɧɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ȸȸ ɘɚ-

ɒɑɞ ɠɚɜɘɔɜɚɎɌɞɨɝɫ Ɏ ɚɞɎɑɞ əɌ ɛɚɎɜɑɒɐɑəɔɑ 

ɘɔɚɘɑɞɜɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ, ɘɑɡɌəɔɣɑɝɖɔɘɔ ɔ 

ɐɜɟɏɔɘɔ ɠɌɖɞɚɜɌɘɔ [2]. ȭɌɖɞɑɜɔɚɗɚɏɔɣɑɝɖɚɑ ɔ 

ɍɌɖɞɑɜɔɚɝɖɚɛɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɟɐɌɗɑəəɧɡ 

ɘɔɚɘɌɞɚɓəɧɡ ɟɓɗɚɎ ɟɖɌɓɧɎɌɑɞ əɌ əɌɗɔɣɔɑ Ɏ əɔɡ 

ɌɝɝɚɢɔɔɜɚɎɌəəɚɕ ɘɔɖɜɚɍəɚɕ ɠɗɚɜɧ. ȴɐɑəɞɔ-

ɠɔɖɌɢɔɫ ɠɗɚɜɧ ɝ ɛɚɘɚɥɨɪ Ȼɂȼ ɛɚɖɌɓɌɗɌ ɛɜɔ-

ɝɟɞɝɞɎɔɑ Ɏ ɘɔɚɘɌɞɚɓəɧɡ ɟɓɗɌɡ  ɔ çɛɜɚɍɗɑɘəɧɡè 

ɓɚəɌɡ Ɏɚɓɍɟɐɔɞɑɗɑɕ U. urealiticum, C. 

trachomatis, G. vaginalis, M. hominis, ɐɌɒɑ ɛɜɔ 

ɔɡ ɚɞɝɟɞɝɞɎɔɔ Ɏ əɔɒɑɗɑɒɌɥɔɡ ɚɞɐɑɗɌɡ ɛɚɗɚɎɧɡ 

ɛɟɞɑɕ əɌ ɘɚɘɑəɞ ɚɍɝɗɑɐɚɎɌəɔɫ [24]. Ȼɚɐ ɐɑɕ-

ȶ 
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ɝɞɎɔɑɘ ɞɚɖɝɔɣəɧɡ ɠɌɖɞɚɜɚɎ ɔəɠɑɖɢɔɚəəɧɡ 

ɌɏɑəɞɚɎ əɑ ɞɚɗɨɖɚ ɛɜɚɔɝɡɚɐɫɞ ɐɑɝɞɜɟɖɞɔɎəɧɑ 

ɔɓɘɑəɑəɔɫ Ɏ ɞɖɌəɫɡ, əɚ ɔ ɛɚɐɌɎɗɫɑɞɝɫ ɠɌɏɚɢɔ-

ɞɌɜəɌɫ ɌɖɞɔɎəɚɝɞɨ ɗɑɕɖɚɢɔɞɚɎ, ɣɞɚ ɎɧɓɧɎɌɑɞ 

ɞɚɜɛɔɐəɧɑ ɠɚɜɘɧ ɔ ɠɌɏɚɢɔɞɚɓ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɛɚɗɔɘɚɜɠəɚɫɐɑɜəɧɘɔ ɗɑɕɖɚɢɔɞɌɘɔ ɛɚ 

ɞɔɛɟ əɑɓɌɎɑɜɤɑəəɚɕ ɜɑɌɖɢɔɔ. ȶɜɚɘɑ ɞɚɏɚ ɟɝɞɌ-

əɚɎɗɑəɚ, ɣɞɚ ɟ Ɏɝɑɡ ɘɔɖɜɚɍɚɎ ɑɝɞɨ Ɍəɞɔɏɑəɧ, 

ɜɚɐɝɞɎɑəəɧɑ ɞɖɌəɫɘ ɏɑəɔɞɌɗɔɕ, ɣɞɚ ɘɚɒɑɞ 

ɛɜɔɎɚɐɔɞɨ ɖ Ɍɟɞɚɔɘɘɟəəɧɘ ɛɜɚɢɑɝɝɌɘ. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɡɜɚəɔɣɑɝɖɔɕ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ 

ɝɛɚɝɚɍɑə ɞɌɖɒɑ ɝɚɓɐɌɞɨ ɍɗɌɏɚɛɜɔɫɞəɧɕ ɠɚə ɐɗɫ 

ɔəɔɢɔɌɢɔɔ ɜɚɝɞɌ ɘɔɚɘɌɞɚɓəɚɏɚ ɟɓɗɌ ɓɌ ɝɣɑɞ 

ɔɓɘɑəɑəɔɫ ɖɗɑɞɚɣəɚɏɚ ɔ ɘɚɗɑɖɟɗɫɜəɚɏɚ ɍɌɗɌəɝɌ 

Ɏ ɚɍɗɌɝɞɔ ɘɔɚɘɑɞɜɔɫ, ɝɚɐɑɜɒɌɥɑɏɚ ɖɚɘɛɑɞɑəɞ-

əɧɑ ɖɗɑɞɖɔ [2].  

ȺɣɑɎɔɐəɚ, Ɏ ɎɚɓəɔɖəɚɎɑəɔɔ ɔ ɜɌɓɎɔɞɔɔ 

ɘɔɚɘɧ ɘɌɞɖɔ əɑ ɝɟɥɑɝɞɎɟɑɞ ɑɐɔəɚɕ ɛɜɔɣɔəɧ. Ȯ 

ɩɞɚɘ ɛɜɚɢɑɝɝɑ ɟɣɌɝɞɎɟɑɞ ɘəɚɒɑɝɞɎɚ ɜɌɓəɚɚɍ-

ɜɌɓəɧɡ ɠɌɖɞɚɜɚɎ, ɣɞɚ ɔ ɚɍɦɫɝəɫɑɞ ɝɞɚɗɨ ɣɌɝɞɚɑ 

ɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɔ ɜɌɓəɚɜɚɐəɚɝɞɨ ɝɌɘɚɕ 

ɚɛɟɡɚɗɔ ɖɌɖ ɛɚ ɘɚɜɠɚɏɔɝɞɚɡɔɘɔɣɑɝɖɔɘ ɚɝɚɍɑə-

əɚɝɞɫɘ, ɜɌɝɛɚɗɚɒɑəɔɪ, ɖɚɗɔɣɑɝɞɎɟ ɟɓɗɚɎ ɔ ɡɌ-

ɜɌɖɞɑɜɟ ɔɡ ɜɚɝɞɌ, ɞɌɖ ɔ ɛɚ ɖɗɔəɔɣɑɝɖɔɘ ɛɜɚɫɎ-

ɗɑəɔɫɘ [12]. ȮɚɓəɔɖəɚɎɑəɔɑ ȸȸ ɘɚɒɑɞ ɍɧɞɨ 

ɚɍɟɝɗɚɎɗɑəɚ ɔ ɜɫɐɚɘ ɝɚɢɔɌɗɨəɧɡ ɠɌɖɞɚɜɚɎ ɞɌ-

ɖɔɡ, ɖɌɖ ɝɞɜɑɝɝɚɎɧɑ ɝɔɞɟɌɢɔɔ, ɛɚɓɐəɔɑ ɛɑɜɎɧɑ 

ɜɚɐɧ ɔ ɣɌɝɞɧɑ Ɍɍɚɜɞɧ.  

ȽɚɏɗɌɝəɚ ȸɑɒɐɟəɌɜɚɐəɧɘ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɔɘ ɖɗɌɝɝɔɠɔɖɌɢɔɫɘ [7,21] Ɏɧɐɑɗɫɪɞ ɘɔɚɘɧ 

ɍɑɓ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɟɞɚɣəɑəɔɕ: ɛɜɚɝɞɧɑ, ɚɍɧɣ-

əɧɑ ɘɔɚɘɧ, ɠɔɍɜɚɘɔɚɘɧ ɔ ɔɡ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɑ 

ɎɌɜɔɌəɞɧ: ɖɗɑɞɚɣəɧɕ, ɩɛɔɞɑɗɔɚɔɐəɧɕ, ɘɔɖɝɚ-

ɔɐəɧɕ, Ɍɛɚɛɗɑɖɝɔɣɑɝɖɔɕ, ɏɔɐɜɚɛɔɣɑɝɖɔɕ, 

ɐɔɠɠɟɓəɧɕ, ɜɌɓɜɟɤɌɪɥɔɕ, Ɍ ɞɌɖɒɑ ɗɔɛɚɗɑɕɚ-

ɘɔɚɘɟ ɔ ɜɫɐ ɐɜɟɏɔɡ ɍɚɗɑɑ ɜɑɐɖɔɡ ɚɛɟɡɚɗɑɕ. Ⱥɐ-

əɌɖɚ ɩɞɌ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɝɗɚɒəɌ ɔ ɘɌɗɚɔəɠɚɜ-

ɘɌɞɔɎəɌ ɐɗɫ ɛɜɌɖɞɔɖɟɪɥɑɏɚ ɎɜɌɣɌ. Ȯ ɛɚɎɝɑ-

ɐəɑɎəɚɕ  ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɣɌɥɑ ɛɜɔɘɑ-

əɫɪɞ ɞɑɜɘɔəɧ çɛɜɚɝɞɌɫè (ɔɗɔ çɠɔɍɜɚɘɔɚɘɌè) ɔ 

çɖɗɑɞɚɣəɌɫè (ɔɗɔ çɛɜɚɗɔɠɑɜɔɜɟɪɥɌɫè) ɘɔɚɘɌ. 

ȳɌ ɝɣɑɞ ɠɑəɚɞɔɛɔɣɑɝɖɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɘɔɚ-

ɢɔɞɚɎ ɔ ɝəɔɒɑəɔɫ ɖɜɚɎɚɞɚɖɌ Ɏ ɘɔɚɘɌɞɚɓəɚɘ 

ɟɓɗɑ ɔɗɔ ɟɓɗɌɡ ɔ ɚɖɜɟɒɌɪɥɑɘ ɘɔɚɘɑɞɜɔɔ ɛɜɚ-

ɝɞɚɕ ɘɔɚɘɑ ɔɗɔ ɠɔɍɜɚɘɔɚɘɑ ɝɎɚɕɝɞɎɑəəɧ ɘɑɐ-

ɗɑəəɧɕ əɑɌɖɞɔɎəɧɕ ɜɚɝɞ ɔ ɛɜɑɚɍɗɌɐɌəɔɑ ɝɚ-

ɑɐɔəɔɞɑɗɨəɚɞɖɌəəɧɡ ɩɗɑɘɑəɞɚɎ Ɏ ɑɑ ɝɞɜɟɖɞɟɜɑ. 

ȶɗɑɞɚɣəɌɫ (ɛɜɚɗɔɠɑɜɔɜɟɪɥɌɫ) ȸȸ ð ɌɖɞɔɎəɚɑ, 

ɣɌɥɑ ɘəɚɏɚɟɓɗɚɎɚɑ, ɍɧɝɞɜɚɜɌɝɞɟɥɑɑ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɑ ɝ ɛɚɎɧɤɑəəɧɘ ɛɚɞɑəɢɔɌɗɚɘ ɜɚɝɞɌ, ɝɚ-

ɛɜɚɎɚɒɐɌɪɥɑɑɝɫ Ɏɚ ɘəɚɏɔɡ ɝɗɟɣɌɫɡ ɛɜɚɗɔɠɑ-

ɜɌɞɔɎəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ Ɏ ɩəɐɚɘɑɞɜɔɔ, ɚɛɟɡɚɗɑ-

Ɏɔɐəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ, ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ 

ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ ɫɔɣəɔɖɚɎ [20].  

ȸəɚɏɚɚɍɜɌɓɔɑ ɎɌɜɔɌəɞɚɎ ɜɌɓɎɔɞɔɫ ȸȸ 

ɛɜɑɐɚɛɜɑɐɑɗɫɑɞ əɌɗɔɣɔɑ ɔ ɐɜɟɏɔɡ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɕ ɓɌɍɚɗɑɎɌəɔɫ, ɔɝɛɚɗɨɓɟɑɘɧɡ Ɏ ɑɒɑɐəɑɎəɚɕ 

ɜɌɍɚɞɑ ɏɔəɑɖɚɗɚɏɌɘɔ, ɘɚɜɠɚɗɚɏɌɘɔ, ɗɟɣɑɎɧɘɔ 

ɐɔɌɏəɚɝɞɌɘɔ ɔ ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ. 

Ƚ ɟɣɑɞɚɘ ɗɚɖɌɗɔɓɌɢɔɔ ɔ əɌɛɜɌɎɗɑəɔɫ ɜɚ-

ɝɞɌ ȸȸ ɛɚɐɜɌɓɐɑɗɫɪɞ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ  

[3,7,21]:  

1) ɝɟɍɘɟɖɚɓəɌɫ (ɛɚɐɝɗɔɓɔɝɞɌɫ) ð ɜɌɝɞɑɞ, 

ɖɌɖ ɛɜɌɎɔɗɚ, ɔɓ Ɏəɟɞɜɑəəɑɏɚ ɘɧɤɑɣəɚɏɚ ɝɗɚɫ ɔ 

ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɛɚɐ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɚɕ;  

2) ɔəɞɑɜɝɞɔɢɔɌɗɨəɌɫ (ɘɑɒɘɧɤɑɣəɌɫ) ð 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɜɌɓɎɔɎɌɑɞɝɫ ɔɓ ɝɜɑɐəɑɏɚ ɝɗɚɫ 

ɘɔɚɘɑɞɜɔɫ ɔ ɛɚ ɘɑɜɑ ɜɚɝɞɌ ɟɓɑɗ əɌɣɔəɌɑɞ ɝɘɑ-

ɥɌɞɨɝɫ Ɏ ɝɞɚɜɚəɟ ɗɔɍɚ ɛɚɗɚɝɞɔ ɘɌɞɖɔ (ɢɑəɞɜɔ-

ɛɔɞɌɗɨəɧɕ ɜɚɝɞ), ɗɔɍɚ ɍɜɪɤəɚɕ  ɛɚɗɚɝɞɔ (ɢɑə-

ɞɜɚɍɑɒəɧɕ ɜɚɝɞ); 

3) ɝɟɍɝɑɜɚɓəɌɫ (ɛɚɐɍɜɪɤɔəəɌɫ) ð ɚɍɧɣəɚ 

ɜɌɝɞɑɞ ɔɓ Ɏəɑɤəɑɏɚ ɘɧɤɑɣəɚɏɚ ɝɗɚɫ Ɏ ɝɞɚɜɚəɟ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɛɚɐ ɝɑɜɚɓəɚɕ 

ɚɍɚɗɚɣɖɚɕ. 

 ȽɟɥɑɝɞɎɟɪɞ ɞɌɖɒɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, ɚɝəɚ-

ɎɌəəɧɑ əɌ ɜɌɝɛɚɗɚɒɑəɔɔ ɚɛɟɡɚɗɑɎɚɏɚ ɟɓɗɌ (ɔɗɔ 

ɟɓɗɚɎ) ɚɞəɚɝɔɞɑɗɨəɚ ɚɝɔ ɘɌɞɖɔ (ɤɑɑɣəɌɫ, ɛɑɜɑ-

ɤɑɑɣəɌɫ, ɖɚɜɛɚɜɌɗɨəɌɫ ɘɔɚɘɧ), ɚɛɔɝɧɎɌɪɥɔɑ 

ɖɚɗɔɣɑɝɞɎɚ ɎɧɫɎɗɑəəɧɡ ɘɔɚɘɌɞɚɓəɧɡ ɟɓɗɚɎ 

(ɘəɚɒɑɝɞɎɑəəɌɫ ɔ ɚɐɔəɚɣəɌɫ ȸȸ),  ɜɌɓɘɑɜɧ 

(ɘɌɗɧɑ, ɝɜɑɐəɔɑ ɔ ɍɚɗɨɤɔɑ) ɔ ɞɑɘɛ ɜɚɝɞɌ  əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɫ (ɍɧɝɞɜɧɕ ɔ ɘɑɐɗɑəəɧɕ). Ȯɧɐɑɗɫɪɞ 

ɞɌɖɒɑ ɎɌɜɔɌəɞɧ Ɍɞɔɛɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ȸȸ: 

ɛɜɑɐɤɑɑɣəɌɫ, ɛɚɓɌɐɔɤɑɑɣəɌɫ, əɌɐɍɜɪɤɔəəɌɫ, 

ɓɌɍɜɪɤɔəəɌɫ, ɛɌɜɌɢɑɜɎɔɖɌɗɨəɌɫ ɔ ɘɑɒɝɎɫɓɚɣ-

əɌɫ [1,3,26-28].  

ȽɌɘɌɫ ɍɚɗɨɤɌɫ ɘɔɚɘɌ ɘɌɞɖɔ ɍɧɗɌ ɚɍəɌ-

ɜɟɒɑəɌ ɛɜɔ Ɍɟɞɚɛɝɔɔ ɔ ɚɛɔɝɌəɌ S.H. Hunter Ɏ 

1888 ɏɚɐɟ [29]. ȱɑ Ɏɑɝ ɝɚɝɞɌɎɗɫɗ 63,6 ɖɏ. Ȯ 1930 

ɏ. ɛɚɫɎɗɫɑɞɝɫ ɛɑɜɎɚɑ ɝɚɚɍɥɑəɔɑ ɚɍ ɟɐɌɗɑəɔɔ 

ɏɔɏɌəɞɝɖɚɕ ɚɛɟɡɚɗɔ ɘɌɞɖɔ (60,7 ɖɏ), ɚɐəɌɖɚ ɛɌ-

ɢɔɑəɞɖɌ ɟɘɑɜɗɌ ɚɞ ɛəɑɎɘɚəɔɔ ɣɑɜɑɓ 48 ɣ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ [30]. ȷɔɤɨ Ɏ 1973 ɏ. B. 

Sindhabhandhu ɎɛɑɜɎɧɑ Ɏɧɛɚɗəɔɗ ɟɐɌɣəɚɑ ɟɐɌ-

ɗɑəɔɑ ȸȸ Ɏɑɝɚɘ 45,5 ɖɏ, əɑ ɓɌɖɚəɣɔɎɤɑɑɝɫ ɗɑ-

ɞɌɗɨəɧɘ ɔɝɡɚɐɚɘ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ [31]. Ȯ 2003 ɏ. 

ɟ ɐɎɟɡ ɛɌɢɔɑəɞɚɖ ɍɧɗɔ ɟɝɛɑɤəɚ ɟɐɌɗɑəɧ ɘɔɚ-

ɘɧ Ɏɑɝɚɘ 40 ɔ 43,2 ɖɏ [32].      

Ȼɚ ɘəɑəɔɪ ɍɚɗɨɤɔəɝɞɎɌ ɌɎɞɚɜɚɎ, ɏɔɏɌəɞ-

ɝɖɌɫ ɘɔɚɘɌ ɘɌɞɖɔ ð ɣɜɑɓɎɧɣɌɕəɚ ɜɑɐɖɌɫ ɛɌɞɚ-

ɗɚɏɔɫ, ɚɝɚɍɑəəɚ ɟ ɒɑəɥɔə ɘɚɗɚɒɑ 35 ɗɑɞ 

[13,30,32 -36]. Ȯɑɜɚɫɞəɚ, ɛɚɩɞɚɘɟ əɌ ɝɑɏɚɐəɫɤ-

əɔɕ ɐɑəɨ ɚɞɝɟɞɝɞɎɟɑɞ ɑɐɔəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ 

ɞɌɖɚɏɚ ɜɚɐɌ ɓɌɍɚɗɑɎɌəɔɫ [2]. Ȯ 1977 ɏ. H. Jonas 

ɔ B. Masterson ɎɎɚɐɫɞ ɖɜɔɞɑɜɔɔ ɏɔɏɌəɞɝɖɚɕ ɘɔ-

ɚɘɧ: ɚɐɔə ɔɗɔ ɍɚɗɑɑ ɟɓɗɚɎ ɚɍɥɔɘɔ ɜɌɓɘɑɜɌɘɔ 

ɍɚɗɑɑ 18-22 əɑɐɑɗɨ ɍɑɜɑɘɑəəɚɝɞɔ ɔɗɔ  Ɏɑɝ ɟɓɗɌ 

(ɟɓɗɚɎ) ɍɚɗɑɑ 25 ɠɟəɞɚɎ (11,4 ɖɏ) [30].  

ȹɑɝɘɚɞɜɫ əɌ ɚɞɘɑɣɑəəɟɪ Ɏɧɤɑ ɍɚɗɨɤɟɪ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ȸȸ,  ɓɌ ɛɚɝɗɑɐəɔɑ ɞɜɔ ɐɑ-

ɝɫɞɔɗɑɞɔɫ ɍɧɗɚ ɚɛɟɍɗɔɖɚɎɌəɚ Ɏɝɑɏɚ 56 əɌɍɗɪ-

ɐɑəɔɕ ɏɔɏɌəɞɝɖɚɕ ɚɛɟɡɚɗɔ [32].  

ȹɌɗɔɣɔɑ ȸȸ ɛɜɔɎɚɐɔɞ ɖ ɞɚɘɟ, ɣɞɚ əɌɜɟ-

ɤɌɪɞɝɫ ɘəɚɏɔɑ ɠɟəɖɢɔɔ əɑ ɞɚɗɨɖɚ ɜɑɛɜɚɐɟɖ-

ɞɔɎəɚɕ ɝɔɝɞɑɘɧ, əɚ ɔ ɐɜɟɏɔɡ ɜɫɐɚɘ ɜɌɝɛɚɗɚ-

ɒɑəəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ. ȹɑɍɚɗɨɤɔɑ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɓɌɣɌɝɞɟɪ ɛɜɚɞɑɖɌɪɞ ɍɑɝɝɔɘɛ-

ɞɚɘəɚ ɔɗɔ ɝ əɑɓəɌɣɔɞɑɗɨəɧɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ 

ɛɜɚɫɎɗɑəɔɫɘɔ: ɍɚɗɔ Ɏəɔɓɟ ɒɔɎɚɞɌ, ɚɥɟɥɑəɔɑ 
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ɐɔɝɖɚɘɠɚɜɞɌ, ɐɔɝɛɌɜɑɟəɔɫ. ɉɞɌ ɚɛɟɡɚɗɨ ɫɎɗɫ-

ɑɞɝɫ ɛɜɔɣɔəɚɕ ɏɔɛɑɜɘɑəɝɞɜɟɌɗɨəɚɏɚ ɝɔəɐɜɚɘɌ 

ɔ Ɍɢɔɖɗɔɣɑɝɖɔɡ ɘɌɞɚɣəɧɡ ɖɜɚɎɚɞɑɣɑəɔɕ, ɛɜɔ-

Ɏɚɐɫɥɔɡ ɖ ɡɜɚəɔɣɑɝɖɚɕ Ɍəɑɘɔɔ. ȺəɌ ɎɧɓɧɎɌɑɞ 

ɍɑɝɛɗɚɐɔɑ (ɖɌɖ ɛɑɜɎɔɣəɚɑ, ɞɌɖ ɔ Ɏɞɚɜɔɣəɚɑ), 

ɚɝɗɚɒəɑəɔɑ ɍɑɜɑɘɑəəɚɝɞɔ, ɜɚɐɚɎ ɔ ɛɚɝɗɑɜɚɐɚ-

Ɏɚɏɚ ɛɑɜɔɚɐɌ, ɣɞɚ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɛɜɔɎɚɐɔɞ ɖ 

Ɏɜɑɘɑəəɚɕ, Ɍ əɑɜɑɐɖɚ ɔ ɐɗɔɞɑɗɨəɚɕ ɛɚɞɑɜɑ  

ɞɜɟɐɚɝɛɚɝɚɍəɚɝɞɔ [37,38].  

Ȼɚ ɘɑɜɑ ɜɚɝɞɌ ɘɔɚɘɧ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, 

ɟɎɑɗɔɣɑəɔɫ ɜɌɓɘɑɜɚɎ ɘɌɞɖɔ, Ɏɛɗɚɞɨ ɐɚ ɏɔɏɌəɞ-

ɝɖɔɡ, ɓɌ ɝɣɑɞ ɘɌɝɝ-ɩɠɠɑɖɞɌ ɘɚɒɑɞ Ɏɚɓəɔɖəɟɞɨ 

əɌɜɟɤɑəɔɑ ɠɟəɖɢɔɔ ɝɚɝɑɐəɔɡ ɚɜɏɌəɚɎ: ɓɌɛɚɜɧ, 

ɓɌɞɜɟɐəɑəəɚɑ ɔɗɔ ɟɣɌɥɑəəɚɑ ɘɚɣɑɔɝɛɟɝɖɌəɔɑ, 

əɌɜɟɤɑəɔɑ ɛɌɝɝɌɒɌ ɘɚɣɔ ɝ ɜɌɓɎɔɞɔɑɘ ɏɔɐɜɚ-

ɟɜɑɞɑɜɌ ɔ ɏɔɐɜɚəɑɠɜɚɓɌ, Ɍ ɛɜɔ ɝɐɌɎɗɑəɔɔ ɘɌɏɔ-

ɝɞɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ ɔ əɑɜɎəɧɡ ɝɞɎɚɗɚɎ ð əɌɜɟ-

ɤɑəɔɑ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɔ ɔəəɑɜɎɌɢɔɔ əɔɒɑɗɑ-

ɒɌɥɔɡ ɝɞɜɟɖɞɟɜ. ȾɌɖɔɑ ɖɗɔəɔɣɑɝɖɔɑ ɝɔɞɟɌɢɔɔ 

ɛɚɐɜɌɓɟɘɑɎɌɪɞ Ɏɚɓɘɚɒəɚɝɞɨ ɩɖɝɞɜɑəəɚɏɚ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ ɝɎɫɓɔ ɝ əɌɜɟɤɑ-

əɔɑɘ ɒɔɓəɑəəɚ ɎɌɒəɧɡ ɠɟəɖɢɔɕ ɚɜɏɌəɔɓɘɌ 

[33]. Ȼɜɔ ɩɞɚɘ, ɖɌɖ, Ɏɛɜɚɣɑɘ, ɔ ɛɜɔ ɛɗɌəɚɎɚɘ 

ɚɛɑɜɌɞɔɎəɚɘ ɛɚɝɚɍɔɔ, ɞɜɑɍɟɑɞɝɫ ɎɧɝɚɖɌɫ ɛɜɚ-

ɠɑɝɝɔɚəɌɗɨəɌɫ ɛɚɐɏɚɞɚɎɖɌ ɍɜɔɏɌɐɧ ɏɔəɑɖɚɗɚ-

ɏɚɎ ɝ ɛɜɔɎɗɑɣɑəɔɑɘ ɡɔɜɟɜɏɚɎ ɔ ɎɜɌɣɑɕ ɐɜɟɏɔɡ 

ɝɛɑɢɔɌɗɨəɚɝɞɑɕ ɔɓ-ɓɌ Ɏɚɓɘɚɒəɚɝɞɔ ɜɌɓɎɔɞɔɫ 

ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ, ɞɜɑɍɟɪɥɔɡ 

əɑɘɑɐɗɑəəɚɕ ɖɚɜɜɑɖɢɔɔ  [39-41]. Ȼɚ ɐɌəəɧɘ A. 

Evans ɔ J. Pratt [34], ɚɍɥɌɫ ɗɑɞɌɗɨəɚɝɞɨ (ɐɚ ɔ 

ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ) ɛɜɔ ɏɔɏɌəɞɝɖɔɡ 

ɘɔɚɘɌɡ ɘɌɞɖɔ ɝɚɝɞɌɎɗɫɑɞ 15 %.  

ȭɚɗɨɤɌɫ ɛɚɛɟɗɫɢɔɚəəɌɫ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɚɝɞɨ ɜɌɝɝɘɌɞɜɔɎɌɑɘɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɝɜɑɐɔ ɒɑəɥɔə ɜɑɛɜɚɐɟɖɞɔɎəɚɏɚ ɎɚɓɜɌɝɞɌ, 

ɔ ɘəɚɏɚɚɍɜɌɓɔɑ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɛɜɑɐ-

ɚɛɜɑɐɑɗɫɪɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɑɏɚ əɌɐɑɒəɚɏɚ ɜɌɝ-

ɛɚɓəɌɎɌəɔɫ ɔ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ ɝ ɜɫɐɚɘ ɐɜɟɏɔɡ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ, ɛɜɚɞɑɖɌɪɥɔɡ ɝɚ 

ɝɡɚɐəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ. ȶ əɔɘ Ɏ ɛɑɜɎɟɪ ɚɣɑ-

ɜɑɐɨ ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ  Ɍɐɑəɚɘɔɚɓ ɔ ɩəɐɚɘɑɞɜɔɚɓ 

ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɝɌɜɖɚɘɟ ɘɌɞɖɔ, ɜɌɖ 

ɩəɐɚɘɑɞɜɔɫ, ɝɘɑɤɌəəɟɪ ɓɗɚɖɌɣɑɝɞɎɑəəɟɪ ɚɛɟ-

ɡɚɗɨ, ɛɜɑɐɝɞɌɎɗɑəəɟɪ ɩɛɔɞɑɗɔɌɗɨəɧɘ ɔ ɘɑɓɑə-

ɡɔɘɌɗɨəɧɘ ɖɚɘɛɚəɑəɞɌɘɔ,  ɩɝɞɜɚɏɑəɛɜɚɐɟɢɔ-

ɜɟɪɥɔɑ ɚɛɟɡɚɗɔ ɫɔɣəɔɖɚɎ,  ɡɚɜɔɚəɩɛɔɞɑɗɔɚɘɟ, 

ɛɜɑɜɎɌɎɤɟɪɝɫ ɍɑɜɑɘɑəəɚɝɞɨ ɔ ɛɟɓɧɜəɧɕ ɓɌ-

əɚɝ.   

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔ ɔɐɑə-

ɞɔɠɔɖɌɢɔɔ ȸȸ, ɛɚɘɔɘɚ ɠɔɓɔɖɌɗɨəɧɡ, ɛɜɔɘɑ-

əɫɪɞ ɖɚɘɛɗɑɖɝ ɗɌɍɚɜɌɞɚɜəɚ-ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ. Ȯɑɐɟɥɟɪ ɜɚɗɨ ɝɜɑɐɔ əɔɡ ɔɏɜɌɪɞ 

ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɞɜɌəɝɌɍɐɚ-

ɘɔəɌɗɨəɚɑ ɔ ɞɜɌəɝɎɌɏɔəɌɗɨəɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) ɔ ɑɏɚ ɘɚɐɔɠɔɖɌɢɔɔ ð ɐɚ-

ɛɛɗɑɜɚɏɜɌɠɔɫ, ɢɎɑɞɚɎɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔ-

ɜɚɎɌəɔɑ (ɂȰȶ), ɞɜɑɡɘɑɜəɌɫ ɩɡɚɏɜɌɠɔɫ, ɏɔɝɞɑɜɚ-

ɝɚəɚɏɜɌɠɔɫ [42-46]. ȿȳȴ ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɌɞɚɣəɚ 

əɌɐɑɒəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɘɔɚɘɌɞɚɓəɧɑ ɟɓɗɧ, 

ɚɛɜɑɐɑɗɔɞɨ ɔɡ ɖɚɗɔɣɑɝɞɎɚ, ɜɌɓɘɑɜɧ, ɗɚɖɌɗɔɓɌ-

ɢɔɪ ɔ ɝɞɑɛɑəɨ ɐɑɠɚɜɘɌɢɔɔ ɛɚɗɚɝɞɔ ɘɌɞɖɔ. 

ȶɜɚɘɑ ɞɚɏɚ ɩɞɌ ɘɚɐɌɗɨəɚɝɞɨ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ 

ɚɢɑəɔɞɨ əɑ ɞɚɗɨɖɚ ɞɖɌəɑɎɟɪ ɝɞɜɟɖɞɟɜɟ ɘɔɚɘɧ, 

əɚ ɔ ɟɜɚɎɑəɨ ɑɑ ɖɜɚɎɚɝəɌɍɒɑəɔɫ, ɖɚɝɎɑəəɚ ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɟɪɥɔɕ ɚ ɝɞɑɛɑəɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ 

ɖɗɑɞɚɣəɧɡ ɩɗɑɘɑəɞɚɎ ɚɛɟɡɚɗɔ. 

ȻɌɞɚɏəɚɘɚəɔɣəɧɘɔ Ɍɖɟɝɞɔɣɑɝɖɔɘɔ ɖɜɔ-

ɞɑɜɔɫɘɔ ȸȸ ɫɎɗɫɪɞɝɫ: ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ 

ɚɜɏɌəɌ, ɐɑɠɚɜɘɌɢɔɫ ɑɏɚ ɖɚəɞɟɜɚɎ ɔ ɛɚɫɎɗɑəɔɑ Ɏ 

ɝɞɑəɖɌɡ ɘɌɞɖɔ (ɔɗɔ Ɏ ɑɑ ɛɚɗɚɝɞɔ) ɚɖɜɟɏɗɚɕ ɔɗɔ 

ɚɎɚɔɐəɚɕ ɠɚɜɘɧ ɝɞɜɟɖɞɟɜ ɝ ɘɑəɨɤɔɘ Ɏɚɗəɚ-

Ɏɧɘ ɝɚɛɜɚɞɔɎɗɑəɔɑɘ, ɣɑɘ ɟ ɘɔɚɘɑɞɜɔɫ [47]. Ⱥɞ-

ɗɔɣɔɞɑɗɨəɧɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɛɚɐɍɜɪɤɔəəɧɡ 

ɘɔɚɘɌɞɚɓəɧɡ ɟɓɗɚɎ əɌ ɞɚəɖɚɘ ɚɝəɚɎɌəɔɔ (çəɌ 

əɚɒɖɑè) ɫɎɗɫɪɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɩɠɠɑɖɞɌ çɎɜɌɝɞɌ-

əɔɫè ɚɛɟɡɚɗɔ Ɏ ɘɔɚɘɑɞɜɔɕ (ɜɑɏɔɝɞɜɔɜɟɪɞ Ɏ ɝɗɟ-

ɣɌɫɡ ȸȸ əɌ ɤɔɜɚɖɚɘ ɚɝəɚɎɌəɔɔ), Ɍ ɞɌɖɒɑ ɛɚ-

ɐɎɔɒəɚɝɞɨ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɛɚ ɚɞəɚɤɑəɔɪ ɖ 

ɘɌɞɖɑ. 

Ȯ ȸȸ ɣɌɝɞɚ əɌɍɗɪɐɌɪɞɝɫ ɔɓɘɑəɑəɔɫ ɘɔɖ-

ɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɖɜɚɎɑəɚɝəɧɡ ɔ ɗɔɘɠɌɞɔɣɑɝɖɔɡ 

ɝɚɝɟɐɌɡ, ɚɞɑɖ. Ƚɟɥəɚɝɞɨ ɂȰȶ ɝɚɝɞɚɔɞ Ɏ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɝɑɡ ɐɎɔɒɟɥɔɡɝɫ 

ɒɔɐɖɚɝɞɑɕ ɚɜɏɌəɔɓɘɌ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑ-

ɘɑəɔ ɔ ɛɜɚɎɑɐɑəɔɔ ɌəɌɗɔɓɌ ɔɡ ɐɎɔɒɑəɔɫ. ɂȰȶ 

ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɞɜɔ ɛɌɜɌɘɑɞɜɌ ɖɜɚɎɚɞɚɖɌ 

ɚɐəɚɎɜɑɘɑəəɚ: əɌɛɜɌɎɗɑəɔɑ, ɝɖɚɜɚɝɞɨ ɔ ɡɌɜɌɖ-

ɞɑɜ (ɚɐəɚɜɚɐəɚɝɞɨ ɔ ɞɟɜɍɟɗɑəɞəɚɝɞɨ). Ȯ ɝɔɗɟ Ɏɧ-

ɝɚɖɚɕ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ ɛɜɔɘɑəɫɑɘɚɕ 

Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɌɛɛɌɜɌɞɟɜɧ ɎɚɓɘɚɒəɌ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɫ ɔ ɔɐɑəɞɔɠɔɖɌɢɔɫ ɘɑɗɨɣɌɕɤɔɡ ɝɚɝɟ-

ɐɚɎ, Ɏɛɗɚɞɨ ɐɚ ɝɔɝɞɑɘɧ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ 

ɜɟɝɗɌ, əɑɎɔɐɔɘɧɡ ɛɜɔ ɝɖɌəɔɜɚɎɌəɔɔ Ɏ Ȯ-

ɜɑɒɔɘɑ [48].  

Ȼɜɔ ɂȰȶ ɘɔɚɘɧ ɝ òɔɝɞɔəəɧɘ ɜɚɝɞɚɘó ɜɑ-

ɏɔɝɞɜɔɜɟɑɞɝɫ ɜɌɝɝɧɛəɚɕ ɞɔɛ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɛɚ ɡɚɐɟ ɝɚɝɟɐɔɝɞɚɏɚ ɛɟɣɖɌ ɘɌɞɖɔ, ɔəɞɑəɝɔɎəɧɕ, 

Ɏɧɝɚɖɚɝɖɚɜɚɝɞəɚɕ ɖɜɚɎɚɞɚɖ Ɏ ɘɔɚɘɑɞɜɔɔ ɔ ɘɔ-

ɚɘɌɞɚɓəɧɡ ɟɓɗɌɡ. ȴɓɚɍɜɌɒɑəɔɑ Ɏəɟɞɜɔɚɛɟɡɚɗɑ-

Ɏɚɏɚ ɖɜɚɎɚɞɚɖɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɘəɚɒɑɝɞɎɚɘ 

ɝɔɏəɌɗɚɎ ɚɞ ɝɚɝɟɐɚɎ ɛɚ ɛɑɜɔɠɑɜɔɔ ɔ Ɏ ɢɑəɞɜɑ 

ɘɔɚɘɌɞɚɓəɚɏɚ ɟɓɗɌ, ɔɡ ɡɌɚɞɔɣəɧɘ əɌɛɜɌɎɗɑəɔ-

ɑɘ ɔ ɎɧɜɌɒɑəəɚɕ ɫɜɖɚɝɞɨɪ ɢɎɑɞɚɎɚɏɚ ɝɔɏəɌɗɌ, 

əɌɗɔɣɔɑɘ òɘɚɓɌɔɣəɚɕó ɠɚɜɘɧ ɖɌɜɞɔɜɚɎɌəɔɫ 

[45].  

Ȼɚ ɐɌəəɧɘ Ȭ.ȴ. ȴɥɑəɖɚ ɔ ɝɚɌɎɞ. [3], ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɞɜɌəɝɎɌɏɔəɌɗɨəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɘɔɚɘɧ ɘɌɞɖɔ 

ɝɚɝɞɌɎɗɫɑɞ 96,1%, Ɍ ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 83,3%. 

ȹɑɎɧɝɚɖɌɫ ɝɞɚɔɘɚɝɞɨ ȿȳȴ ɔ ɑɏɚ ɐɚɝɞɟɛəɚɝɞɨ, 

əɌɜɫɐɟ ɝ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨɪ ɜɑɓɟɗɨɞɌɞɚɎ, ɐɑ-

ɗɌɪɞ ɩɞɚɞ ɘɑɞɚɐ ɚɝəɚɎəɧɘ ɖɌɖ ɐɗɫ ɝɖɜɔəɔəɏɌ, 

ɞɌɖ ɔ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. ȺɐəɌɖɚ ɚə əɑ 

ɘɚɒɑɞ ɜɑɤɔɞɨ Ɏɝɑɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɓɌɐɌɣ, 

ɝɞɚɫɥɔɡ ɛɑɜɑɐ ɏɔəɑɖɚɗɚɏɚɘ.  

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɜɌɓɘɑɜɚɎ, ɛɚɗɚɒɑəɔɫ, 

əɌɛɜɌɎɗɑəɔɫ ɜɚɝɞɌ ɔ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɝ ɚɖɜɟ-

ɒɌɪɥɔɘɔ ɝɞɜɟɖɞɟɜɌɘɔ ɝɟɍɝɑɜɚɓəɚɕ ɔɗɔ ɝɟɍɘɟ-

ɖɚɓəɚɕ ɘɔɚɘɧ ɐɚɛɚɗəɔɞɑɗɨəɚ ɛɜɔɘɑəɫɪɞ ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɗɌɛɌɜɚɝɖɚɛɔɪ ɔɗɔ 
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ɏɔɝɞɑɜɚɝɖɚɛɔɪ, Ɍ ɞɌɖɒɑ ɏɔɝɞɑɜɚɝɌɗɨɛɔəɏɚɏɜɌ-

ɠɔɪ [1]. ȳɌ ɔɝɖɗɪɣɑəɔɑɘ ɛɚɝɗɑɐəɑɏɚ, Ɏɧɛɚɗəɑ-

əɔɑ ɛɑɜɑɣɔɝɗɑəəɧɡ ɘɑɞɚɐɚɎ, Ɍ ɞɌɖɒɑ ɎɧɝɖɌɍɗɔ-

ɎɌəɔɑ ɝɗɔɓɔɝɞɚɕ ɛɚɗɚɝɞɔ ɘɌɞɖɔ  ɝɚɛɜɚɎɚɒɐɌɑɞ-

ɝɫ ɛɚɗɟɣɑəɔɑɘ ɘɌɞɑɜɔɌɗɌ ɐɗɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȹɌɜɫɐɟ ɝ Ɏɧɤɑɟɛɚɘɫəɟɞɧɘɔ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɘɔ ɘɚɐɌɗɨəɚɝɞɫɘɔ Ɏ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ 

əɌɖɚɛɗɑə ɓəɌɣɔɞɑɗɨəɧɕ ɚɛɧɞ ɛɜɔɘɑəɑəɔɫ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) ɔ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȼȶȾ) Ɏ Ɏɧ-

ɫɎɗɑəɔɔ ɛɌɞɚɗɚɏɔɔ ɒɑəɝɖɚɕ ɛɚɗɚɎɚɕ ɝɠɑɜɧ [49-

56]. Ȯ ɚɝəɚɎəɚɘ ɩɞɔ ɘɑɞɚɐɧ, ɔ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ 

ȸȼȾ, ɛɜɔɘɑəɫɪɞ əɑ ɐɗɫ ɚɍəɌɜɟɒɑəɔɫ ɓɌɍɚɗɑɎɌ-

əɔɫ, Ɍ ɝ ɢɑɗɨɪ ɜɌɝɛɚɓəɌɎɌəɔɫ ɑɏɚ ɛɜɔɜɚɐɧ ɔ 

ɝɞɑɛɑəɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ, ɔəɧɘɔ ɝɗɚɎɌɘɔ, ð 

ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɚɢɑəɖɔ 

ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɚɏɚ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɝ ɐɜɟɏɔɘɔ ɚɜɏɌəɌɘɔ, 

ɝɔɝɞɑɘɌɘɔ ɔ ɞɖɌəɫɘɔ ɞɌɓɌ [57,58].  

ȭɗɌɏɚɐɌɜɫ ɔɓɎɑɝɞəɧɘ ɐɚɝɞɚɔəɝɞɎɌɘ ȸȼȾ, 

ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɝɗɑɐɟɑɞ Ɏɧɐɑɗɔɞɨ Ɏ ɖɚəɞɑɖɝɞɑ 

ɜɌɝɝɘɌɞɜɔɎɌɑɘɚɕ ɍɚɗɑɓəɔ Ɏɧɝɚɖɔɕ ɏɜɌɐɔɑəɞ 

ɖɚəɞɜɌɝɞɌ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɔ ɛɚɗɔɛɜɚ-

ɑɖɢɔɚəəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ, ɩɞɌ ɔəɞɜɚɝɖɚɛɔɣɑ-

ɝɖɌɫ ɛɜɚɢɑɐɟɜɌ ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ 

ɐɚɝɞɚɎɑɜəɚɝɞɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɚɜɏɌəɚɖɚɘ-

ɛɗɑɖɝ ɞɌɓɌ Ɏ ɢɑɗɚɘ ɔ Ɏəɟɞɜɑəəɔɑ ɛɚɗɚɎɧɑ ɚɜɏɌ-

əɧ ɒɑəɥɔəɧ Ɏ ɣɌɝɞəɚɝɞɔ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɢɑɗɚ-

ɏɚ əɌɍɚɜɌ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ 

(ȴȻ) ɐɗɫ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɜɌɓɗɔɣəɚɕ 

ɝɞɑɛɑəɔ ɎɓɎɑɤɑəəɚɝɞɔ ɔ ɔɡ ɛɚɝɗɑɐɟɪɥɔɕ ɌəɌ-

ɗɔɓ ɐɌɑɞ ɜɑəɞɏɑəɚɗɚɏɟ Ɏɚɓɘɚɒəɚɝɞɨ əɑ ɞɚɗɨɖɚ 

ɝɟɐɔɞɨ ɚ əɌɗɔɣɔɔ ɘɔɚɘɌɞɚɓəɚɏɚ ɟɓɗɌ ɔɗɔ ɟɓɗɚɎ, 

ɔɡ ɖɚɗɔɣɑɝɞɎɑ, ɜɌɓɘɑɜɌɡ ɔ ɗɚɖɌɗɔɓɌɢɔɔ, Ɏ ɞɚɘ 

ɣɔɝɗɑ əɑɚɜɏɌəəɧɡ əɌ çəɚɒɖɑè, əɚ ɔ ɚɛɜɑɐɑɗɫɞɨ 

ɞɔɛ ɜɚɝɞɌ (ɩɖɝɛɌəɝɔɎəɧɕ ɔɗɔ ɔəɠɔɗɨɞɜɌɞɔɎ-

əɧɕ). Ƚ ɛɚɘɚɥɨɪ ȸȼȾ Ɏɚɓɘɚɒəɚ ɎɧɫɎɗɑəɔɑ ɘɔ-

ɚɘɌɞɚɓəɧɡ ɟɓɗɚɎ ɐɔɌɘɑɞɜɚɘ 3-4 ɘɘ [49,50]. ȹɌ 

ɚɝəɚɎɌəɔɔ ɌəɌɗɔɓɌ Ⱦ1-, Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ (Ȯȴ) ɘɚɒəɚ ɚɢɑəɔɞɨ Ɏɔɐ ɔ ɝɚɚɞəɚɤɑ-

əɔɑ ɞɖɌəɑɎɧɡ ɩɗɑɘɑəɞɚɎ Ɏ ɘɔɚɘɑ, Ɍ ɞɌɖɒɑ Ɏɧ-

ɫɎɔɞɨ Ɏ ɑɑ ɝɞɜɟɖɞɟɜɑ ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔɓɘɑəɑ-

əɔɫ: ɖɜɚɎɚɔɓɗɔɫəɔɑ, əɑɖɜɚɓ, ɖɔɝɞɚɚɍɜɌɓɚɎɌəɔɑ, 

ð əɚ əɑ ɖɌɗɨɢɔɠɔɖɌɞɧ, ɔɐɑəɞɔɠɔɖɌɢɔɪ ɖɚɞɚ-

ɜɧɡ ɩɠɠɑɖɞɔɎəɑɑ ɛɜɚɎɚɐɔɞɨ ɝ ɛɚɘɚɥɨɪ ȿȳȴ 

ɔɗɔ ȼȶȾ [54]. 

ȹɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘɔ ɐɗɫ ɜɌɝɛɚɓəɌ-

ɎɌəɔɫ ȸȸ ɫɎɗɫɪɞɝɫ Ⱦ2-Ȯȴ, ɟɜɚɎɑəɨ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɏɚ (ȸȼ) ɝɔɏəɌɗɌ əɌ ɖɚɞɚɜɧɡ ɘɚɒɑɞ 

ɔɓɘɑəɫɞɨɝɫ Ɏ ɤɔɜɚɖɚɘ ɐɔɌɛɌɓɚəɑ (ɚɞ ɏɔɛɚɔə-

ɞɑəɝɔɎəɚɏɚ ɐɚ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɏɚ) Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɝɚɚɞəɚɤɑəɔɫ ɖɗɑɞɚɣəɧɡ ɔ ɝɚɑɐɔəɔɞɑɗɨ-

əɚɞɖɌəəɧɡ ɝɚɝɞɌɎɗɫɪɥɔɡ ɚɛɟɡɚɗɑɎɚɏɚ ɟɓɗɌ ɔ 

Ɏɞɚɜɔɣəɧɡ ɔɓɘɑəɑəɔɕ Ɏ əɑɘ. 

ȴɝɡɚɐɫ ɔɓ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ əɌ 

Ⱦ2-Ȯȴ ɚɞəɚɝɔɞɑɗɨəɚ ɝɖɑɗɑɞəɚɕ ɘɟɝɖɟɗɌɞɟɜɧ ɔ 

əɑɔɓɘɑəɑəəɚɏɚ ɘɔɚɘɑɞɜɔɫ Ɏɧɐɑɗɫɪɞ ɝɗɑ-

ɐɟɪâɥɔɑ ȸȼȾ-ɞɔɛɧ ɘɔɚɘɌɞɚɓəɧɡ ɟɓɗɚɎ  [50]:  

1) ɚɐəɚɜɚɐəɧɕ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ȸȼ-

ɝɔɏəɌɗ; 

2) ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ 

ȸȼ-ɝɔɏəɌɗ ɝ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɘɔ ɟɣɌɝɞɖɌɘɔ 

ɣɌɥɑ ɗɔəɑɕəɚɕ ɠɚɜɘɧ; 

3)  ȸȼ-ɝɔɏəɌɗ ɝɜɑɐəɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ; 

4)  ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ  ȸȼ-ɝɔɏəɌɗ; 

5) əɑɚɐəɚɜɚɐəɧɕ ȸȼ-ɝɔɏəɌɗ ɝ ɎɌɜɨɔɜɟɪ-

ɥɑɕ ɔəɞɑəɝɔɎəɚɝɞɨɪ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɏɔɛɑɜɔə-

ɞɑəɝɔɎəɧɘ ȸȼ-ɝɔɏəɌɗɚɘ əɌ Ⱦ1-Ȯȴ.   

Ȯ ɛɚɛɟɗɫɢɔɔ ɒɑəɥɔə, ɝɞɜɌɐɌɪɥɔɡ ȸȸ, 

ɝɟɥɑɝɞɎɑəəɚ ɣɌɥɑ ɎɝɞɜɑɣɌɪɞɝɫ ɘɔɚɘɌɞɚɓəɧɑ 

ɟɓɗɧ ɝ əɔɓɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɨɪ ȸȼ-ɝɔɏəɌɗɌ əɌ 

Ⱦ2-Ȯȴ, ɣɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɎɧɜɌɒɑəəɧɘ ɛɜɑɚɍɗɌ-

ɐɌəɔɑɘ Ɏ əɔɡ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɏɚ ɖɚɘɛɚ-

əɑəɞɌ əɌɐ ɖɗɑɞɚɣəɧɘ ɝ ɜɌɓɎɔɞɔɑɘ ɏɔɌɗɔəɚɎɚɕ 

ɐɑɏɑəɑɜɌɢɔɔ (1-ɕ ɔ 2-ɕ ȸȼȾ-ɞɔɛɧ) [53]. Ȯ ɛɜɚ-

ɠɑɝɝɔɚəɌɗɨəɚɕ ɝɜɑɐɑ ɞɌɖɔɑ ɚɛɟɡɚɗɔ əɌɓɧɎɌɪɞ 

çɣɑɜəɧɘɔè ɔɗɔ çɞɑɘəɧɘɔè. ȹɌɗɔɣɔɑ Ɏ əɔɡ ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɧɡ ɟɣɌɝɞɖɚɎ (2 ȸȼȾ-ɞɔɛ) ɝɎɫɓɌəɚ ɝ 

ɜɌɓɎɔɞɔɑɘ əɑɎɧɜɌɒɑəəɧɡ ɚɞɑɖɌ ɔ ɐɑɏɑəɑɜɌ-

ɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ. ȼɑɒɑ əɌɍɗɪɐɌɪɞ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɫ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɑ əɌ Ⱦ2-Ȯȴ, ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɔəɞɌɖɞəɧɘ ɘɧɤɑɣəɧɘ ɝɗɚɑɘ, ɓɌ ɝɣɑɞ 

ɚɍɜɌɞəɚɏɚ ɝɚɚɞəɚɤɑəɔɫ ɎɧɤɑɟɖɌɓɌəəɧɡ ɞɖɌəɑ-

Ɏɧɡ ɖɚɘɛɚəɑəɞɚɎ (4-ɕ ȸȼȾ-ɞɔɛ). ȾɌɖɔɑ ɘɔɚɘɧ 

ɔɘɑəɟɪɞ çɍɑɗɧɘɔè ɔɗɔ çɝɎɑɞɗɧɘɔè. Ȼɜɔɘɑɜəɚɑ 

ɜɌɎəɚɎɑɝɔɑ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɕ ɔ ɖɗɑɞɚɣəɚɕ 

ɝɚɝɞɌɎɗɫɪɥɑɕ Ɏ ɝɞɜɟɖɞɟɜɑ ɘɔɚɘɌɞɚɓəɚɏɚ ɟɓɗɌ 

ɚɞɎɑɣɌɑɞ ɓɌ ȸȼ-ɝɔɏəɌɗ ɝɜɑɐəɑɕ ɔəɞɑəɝɔɎəɚɝɞɔ 

əɌ Ⱦ2-Ȯȴ (3 ȸȼȾ-ɞɔɛ). ȮɔɓɟɌɗɔɓɌɢɔɪ ɘɔɚɘɧ 

ɚɍɗɑɏɣɌɪɞ ɑɑ ɩɖɝɛɌəɝɔɎəɧɕ (ɟɓɗɚɎɚɕ) ɡɌɜɌɖɞɑɜ 

ɜɚɝɞɌ ɝ əɌɜɟɤɑəɔɑɘ əɌɜɟɒəɚɏɚ ɖɚəɞɟɜɌ ɚɜɏɌəɌ 

ɔɗɔ ɖɚəɞɟɜɌ ɛɚɗɚɝɞɔ ɘɌɞɖɔ, Ɍ ɞɌɖɒɑ ɜɌɓɎɔɞɔɑ 

Ɏɞɚɜɔɣəɧɡ ɔɓɘɑəɑəɔɕ. ȶ ɛɚɝɗɑɐəɔɘ ɚɞəɚɝɫɞ ɔ 

ɖɜɚɎɚɔɓɗɔɫəɔɑ  ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɏɑɘɚɜɜɌɏɔɣɑ-

ɝɖɚɕ (çɖɜɌɝəɚɕè) ɐɑɏɑəɑɜɌɢɔɑɕ ɞɖɌəɔ ɚɛɟɡɚɗɔ, 

ɔɘɑɪɥɑɕ ɎɑɝɨɘɌ ɎɌɜɔɌɍɑɗɨəɧɕ ȸȼ-ɝɔɏəɌɗ əɌ 

Ⱦ2-Ȯȴ ɔ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ əɌ Ⱦ1-

Ȯȴ (5 ȸȼȾ-ɞɔɛ).  

ȹɑɚɝɗɚɒəɑəəɌɫ ȸȸ ɔɓɚɔəɞɑəɝɔɎəɌ əɌ Ⱦ1-

Ȯȴ ɚɞəɚɝɔɞɑɗɨəɚ əɑɔɓɘɑəɑəəɚɏɚ ɘɔɚɘɑɞɜɔɫ. 

ȺɐəɌɖɚ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɔɓɚɍɜɌɒɑəɔɕ, ɎɓɎɑ-

ɤɑəəɧɡ ɛɚ Ɏɜɑɘɑəɔ ɝɛɔə-ɜɑɤɑɞɚɣəɚɕ ɜɑɗɌɖɝɌ-

ɢɔɔ,  əɑ ɚɏɜɌəɔɣɔɎɌɑɞɝɫ ɞɚɗɨɖɚ ɎɧɫɎɗɑəɔɑɘ 

ɖɜɚɎɚɔɓɗɔɫəɔɫ, ɝɟɞɨ ð ɔɐɑəɞɔɠɔɖɌɢɔɫ  ɛɜɚɐɟɖ-

ɞɚɎ ɜɌɝɛɌɐɌ ɏɑɘɚɏɗɚɍɔəɌ. ȰɌəəɧɑ Ⱦ1-Ȯȴ Ɏ ɝɚ-

Ɏɚɖɟɛəɚɝɞɔ ɝ Ⱦ2-Ȯȴ ɔ Ⱦ2*-Ȯȴ ɎɌɒəɧ ɐɗɫ 

əɌɐɑɒəɚɏɚ ɚɍəɌɜɟɒɑəɔɫ Ɏɞɚɜɔɣəɧɡ ɔɓɘɑəɑəɔɕ 

Ɏ ɞɖɌəɔ ɘɔɚɘɧ  ɔ ɜɑɐɖɚ ɎɝɞɜɑɣɌɪɥɔɡɝɫ ɎɌɜɔ-

ɌəɞɚɎ ɩɞɚɕ ɚɛɟɡɚɗɔ, Ɏ ɣɌɝɞəɚɝɞɔ ɗɔɛɚɘɔɚɘɧ 

ɘɌɞɖɔ, ɐɗɫ ɜɌɝɛɚɓəɌɎɌəɔɫ ɖɚɞɚɜɚɕ ɛɚɗɟɣɌɪɞ 

Ⱦ1-Ȯȴ ɝ ɛɚɐɌɎɗɑəɔɑɘ ȸȼ-ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ 

ɞɖɌəɔ. ȶɜɚɘɑ ɞɚɏɚ ɛɜɔ ɩɖɝɞɜɌɚɜɏɌəəɚɘ ɜɚɝɞɑ 

ɝɟɍɝɑɜɚɓəɚɕ (ɛɚɐɍɜɪɤɔəəɚɕ) ɘɔɚɘɧ, ɚɝɚɍɑəəɚ 

ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ, ɎɑɝɨɘɌ ɓɌɞɜɟɐəɑəɌ ɑɑ ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɝ əɑɚɜɏɌəəɧɘɔ ɚɍ-

ɜɌɓɚɎɌəɔɫɘɔ ɛɚɗɚɝɞɔ ɞɌɓɌ (ɗɑɕɚ- ɔɗɔ ɜɌɍɐɚ-

ɘɔɚɝɌɜɖɚɘɌ), Ɍ ɞɌɖɒɑ ɝ  ɚɛɟɡɚɗɫɘɔ ɫɔɣəɔɖɚɎ 

ɔɗɔ ɛɜɫɘɚɕ ɖɔɤɖɔ). Ȼɚɩɞɚɘɟ əɑɚɍɡɚɐɔɘ ɛɚɔɝɖ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɝɟɍɝɞɜɌɞɌ, ɖɚɔɘ ɫɎɗɫɑɞɝɫ 
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çəɚɒɖɌè ɘɔɚɘɧ (ɝɞɑɍɑɗɨɣɌɞɧɑ ɘɔɚɘɧ), ɝɎɫɓɧ-

ɎɌɪɥɌɫ ɑɑ ɝ ɘɌɞɖɚɕ. ȾɌɖɚɕ ɛɚɔɝɖ ɩɠɠɑɖɞɔɎɑə 

əɌ Ⱦ1-Ȯȴ ɓɌ ɝɣɑɞ Ɏɧɝɚɖɚɏɚ ɏɜɌɐɔɑəɞɌ ɖɚəɞɜɌɝɞɌ 

çəɚɒɖɔè ɔ ɚɖɜɟɒɌɪɥɑɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ, 

ɟɜɚɎɑəɨ ȸȼ-ɝɔɏəɌɗɌ ɖɚɞɚɜɚɕ ɝɟɥɑɝɞɎɑəəɚ Ɏɧ-

ɤɑ, ɣɑɘ əɌ Ⱦ2-Ȯȴ [50]. ȳɐɑɝɨ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, 

ɣɞɚ ɚɛɔɝɌəɧ əɌɍɗɪɐɑəɔɫ çɚɞɤəɟɜɚɎɌɎɤɔɡɝɫè 

ɝɞɑɍɑɗɨɣɌɞɧɡ ȸȸ, ɛɚɞɑɜɫɎɤɔɡ ɌəɌɞɚɘɔɣɑɝɖɟɪ 

ɝɎɫɓɨ ɝ ɚɜɏɌəɚɘ ɔ ɛɚɗɟɣɌɎɤɔɡ ɖɜɚɎɚɝəɌɍɒɑəɔɑ 

ɔɓ ɐɜɟɏɔɡ ɔɝɞɚɣəɔɖɚɎ, əɌɛɜɔɘɑɜ, ɚɞ ɝɚɝɟɐɚɎ 

ɝɌɗɨəɔɖɌ [27,53]. Ⱦ1-Ȯȴ ɞɌɖɒɑ ɛɚɗɟɣɌɪɞ Ɏ ɝɗɟ-

ɣɌɫɡ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚəɞɜɌɝɞɔɜɟɪɥɔɡ ɛɜɑɛɌ-

ɜɌɞɚɎ ɐɗɫ ɚɢɑəɖɔ ɟɜɚɎəɫ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɚɍ-

əɌɜɟɒɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɢɑɗɨɪ ɔɐɑəɞɔɠɔ-

ɖɌɢɔɔ ɟɣɌɝɞɖɚɎ Ɏɞɚɜɔɣəɧɡ ɔɓɘɑəɑəɔɕ ɎɧɫɎ-

ɗɑəəɧɡ əɌ Ⱦ2-Ȯȴ ɛɜɔ əɌɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

[53,57].    

ȴɝɛɚɗɨɓɚɎɌəɔɑ Ɏɝɑɏɚ ɌɜɝɑəɌɗɌ ɔɘɛɟɗɨɝəɧɡ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɐɑɗɌ-

ɑɞ ɩɞɚɞ ɘɑɞɚɐ əɑɓɌɘɑəɔɘɧɘ ɐɗɫ əɑɔəɎɌɓɔɎəɚɕ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɘɔɚɘɧ ɘɌɞɖɔ 

ɔ ɌɐɑəɚɘɔɚɓɌ, ɩəɐɚɘɑɞɜɔɚɓɌ, ɘɔɚɝɌɜɖɚɘɧ ɘɌɞ-

ɖɔ, ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟ-

ɡɚɗɑɕ ɛɜɔɐɌɞɖɚɎ, Ɍ ɞɌɖɒɑ ɐɜɟɏɔɡ ɜɌəɑɑ ɛɑɜɑ-

ɣɔɝɗɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ [53]. Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɝ 

ɩɞɚɕ ɢɑɗɨɪ ɛɜɔɘɑəɫɪɞ ɞɌɖɒɑ ɩɡɚ-ɛɗɌəɌɜəɟɪ 

ȴȻ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ (ȰȮȴ) ɝ ɜɌɝɣɑɞɚɘ ɔɓɘɑɜɫɑɘɚɏɚ ɖɚ-
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ȼɔɝ. 1.  ȸȼȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɞɌɓɌ. 

Ƚɑɜɔɫ Ⱦ2-Ȯȴ (TR/TE = 5720/102 ɘɝ; ɞɚɗɥɔəɌ ɝɜɑɓɌ 4 ɘɘ; ɘɌɞɜɔɢɌ  512 ɡ 512), ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ (ɛɚɫɝəɑ-

əɔɑ Ɏ ɞɑɖɝɞɑ): 1 ð ɘɔɚɘɌɞɚɓəɧɕ ɟɓɑɗ ɛɚɗɚɝɞɔ ɞɌɓɌ; 2 ð ɘɚɣɑɎɚɕ ɛɟɓɧɜɨ; 3 ð ɎɌɜɔɖɚɓəɚ-ɜɌɝɤɔɜɑəəɧɑ Ɏɑəɧ; 4 ð 

ɘɔɚɘɌɞɚɓəɧɕ ɟɓɑɗ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (ɠɜɌɏɘɑəɞ ɚɛɟɡɚɗɔ ɝ ɎɧɜɌɒɑəəɧɘ ɠɔɍɜɚɓəɧɘ ɖɚɘɛɚəɑəɞɚɘ ð çɣɑɜ-

əɌɫè ɘɔɚɘɌ); 5 ð ɗɑɎɌɫ ɛɚɗɚɎɔəɌ ɛɚɐɖɚɎɚɚɍɜɌɓəɚɕ ɛɚɣɖɔ; 6 ð ɝɟɍɝɑɜɚɓəɧɑ ɘɔɚɘɧ ɘɌɞɖɔ; 7 ð ɘɔɚɘɌɞɚɓəɧɕ 

ɟɓɑɗ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (ɠɜɌɏɘɑəɞ ɖɗɑɞɚɣəɚɕ çɍɑɗɚɕè ɘɔɚɘɧ); 8 ð ɘɔɚɘɌɞɚɓəɧɕ ɟɓɑɗ, ɝɎɫɓɧɎɌɪɥɔɕ ɚɛɟɡɚɗɔ 

ɛɚɗɚɝɞɔ ɞɌɓɌ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ; 9 ð ɜɌɝɤɔɜɑəəɌɫ ɗɚɡɌəɖɌ ɛɜɌɎɚɕ ɛɚɗɚɎɔəɧ ɛɚɐɖɚɎɚɚɍɜɌɓəɚɕ ɛɚɣɖɔ. 
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ɩɠɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ (ȴȶȰ), ɌəɌɗɔɓ ɖɚɞɚɜɧɡ 

ɛɚɓɎɚɗɫɑɞ ɝɟɐɔɞɨ əɑ ɞɚɗɨɖɚ ɚ əɌɗɔɣɔɔ ɛɑɜɎɔɣ-

əɚɏɚ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ, əɚ ɔ ɚ ɜɌɓɎɔ-

ɞɔɔ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɜɑɏɔɚəɌɗɨəɧɡ ɔ ɚɞɐɌɗɑəəɧɡ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ [59,60]. ȰȮȴ ɫɎɗɫɪɞɝɫ 

əɑɚɞɦɑɘɗɑɘɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ ɘɟɗɨɞɔɛɌɜɌɘɑɞɜɔ-

ɣɑɝɖɚɕ ȸȼȾ, ɌɖɞɔɎəɚ Ɏəɑɐɜɫɑɘɚɕ Ɏ ɏɔəɑɖɚɗɚɏɔ-

ɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɐɗɫ ɎɧɫɎɗɑəɔɫ əɑɚɛɗɌɝɞɔɣɑ-

ɝɖɚɏɚ ɜɚɝɞɌ ɔ ɑɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ [61].   

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɔɏɜɌɪɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɛɚɝɞɌəɚɎɖɑ ɛɜɌ-

Ɏɔɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɘɔɚɘɧ ɘɌɞɖɔ, ɣɞɚ, Ɏ ɝɎɚɪ 

ɚɣɑɜɑɐɨ, ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɍɜɌɞɨ ɌɐɑɖɎɌɞəɟɪ 

ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ ɔ ɖɚəɞɜɚɗɔɜɚɎɌɞɨ ɑɏɚ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɝɞɚɔɞ ɟɛɚɘɫəɟɞɨ ɚ ɜɑ-

ɖɚɘɑəɐɟɑɘɧɡ ɗɑɣɑɍəɧɡ ɞɑɡəɚɗɚɏɔɫɡ, ɝɜɑɐɔ ɖɚ-

ɞɚɜɧɡ ɛɜɔɚɜɔɞɑɞ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ  ɚɞɐɌɑɞɝɫ 

ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɔɘ ɛɚɝɚɍɔɫɘ [62,63]. ȼɑɌɗɔɓɌ-

ɢɔɫ əɑɖɚɞɚɜɧɡ ɔɓ əɔɡ ɞɌɖɒɑ əɑ ɘɚɒɑɞ ɚɍɚɕɞɔɝɨ 

ɍɑɓ ɘɑɞɚɐɚɎ ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ ɔ ȸȼȾ. Ȼɜɑɒ-

ɐɑ Ɏɝɑɏɚ, ɩɞɚ ɖɗɌɝɝɔɣɑɝɖɔɑ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɛɚɝɚ-

ɍɔɫ ɞɌɖɔɑ, ɖɌɖ ɏɔɝɞɑɜɩɖɞɚɘɔɫ (əɌɐɎɗɌɏɌɗɔɥəɌɫ 

ɌɘɛɟɞɌɢɔɫ ɔɗɔ ɩɖɝɞɔɜɛɌɢɔɫ ɘɌɞɖɔ) ɔ ɖɚəɝɑɜ-

ɎɌɞɔɎəɌɫ ɘɔɚɘɩɖɞɚɘɔɫ ɝ ɌɍɐɚɘɔəɌɗɨəɧɘ, ɗɌ-

ɛɌɜɚɝɖɚɛɔɣɑɝɖɔɘ ɔɗɔ ɏɔɝɞɑɜɚɝɖɚɛɔɣɑɝɖɔɘ ɐɚ-

ɝɞɟɛɌɘɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ, ɜɌɓɘɑ-

ɜɚɎ ɔ ɖɚɗɔɣɑɝɞɎɌ ɘɔɚɘɌɞɚɓəɧɡ ɟɓɗɚɎ [39,40].  

ȰɚɝɞɌɞɚɣəɚ ɤɔɜɚɖɚ ɛɜɔɘɑəɫɪɞ ɩɘɍɚɗɔɓɌ-

ɢɔɪ ɘɌɞɚɣəɧɡ Ɍɜɞɑɜɔɕ ɔ ɘɔɚɗɔɓ [64-66]. Ȼɜɔ-

ɣɑɘ ɛɑɜɎɧɕ ɘɑɞɚɐ ɓɌɣɌɝɞɟɪ ɔɝɛɚɗɨɓɟɪɞ ɖɌɖ 

ɎɝɛɚɘɚɏɌɞɑɗɨəɧɕ ɐɗɫ ɟɘɑəɨɤɑəɔɫ ɜɌɓɘɑɜɚɎ 

ɘɔɚɘɧ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɚɝəɚɎəɧɘ ɡɔɜɟɜɏɔɣɑ-

ɝɖɔɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ. Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ Ɏ ɜɫɐɑ 

ɖɗɔəɔɖ ɛɚɗɟɣɔɗɌ ɚɛɜɑɐɑɗɑəəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑ-

əɔɑ ɌɍɗɌɢɔɫ ɩɞɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɛɚɘɚɥɨɪ ɠɚ-

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

 

ȼɔɝ. 2,Ɏ. 

 

ȼɔɝ. 2,ɏ. 

ȼɔɝ. 2.  ȸȼȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɞɌɓɌ. 

Ƚɑɜɔɫ Ⱦ2-Ȯȴ (TR/TE = 5100/67 ɘɝ; ɞɚɗɥɔəɌ ɝɜɑɓɌ 4 ɘɘ; ɘɌɞɜɔɢɌ  512 ɡ 512), ɖɚɜɚəɌɜəɌɫ ɛɜɚɑɖɢɔɫ (ɛɚɫɝəɑəɔɑ 

Ɏ ɞɑɖɝɞɑ): 1 ð ɘɔɚɘɌɞɚɓəɧɕ ɟɓɑɗ ɛɚɗɚɝɞɔ ɞɌɓɌ; 2 ð ɘɔɚɘɌɞɚɓəɧɕ ɟɓɑɗ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (ɠɜɌɏɘɑəɞ ɚɛɟɡɚɗɔ ɝ 

ɎɧɜɌɒɑəəɧɘ ɠɔɍɜɚɓəɧɘ ɖɚɘɛɚəɑəɞɚɘ ð çɣɑɜəɌɫè ɘɔɚɘɌ); 3 ð ɝɑɜɚɓəɧɑ ɖɔɝɞɧ ɍɜɪɤɔəɧ; 4 ð ɍɔɠɟɜɖɌɢɔɫ 

Ɍɚɜɞɧ; 5 ð ɘɔɚɘɌɞɚɓəɧɕ ɟɓɑɗ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (ɠɜɌɏɘɑəɞ ɖɗɑɞɚɣəɚɕ çɍɑɗɚɕè ɘɔɚɘɧ); 6 ð ɘɚɣɑɎɚɕ ɛɟɓɧɜɨ; 7 

ð ɘɔɚɘɌɞɚɓəɧɕ ɟɓɑɗ, ɝɎɫɓɧɎɌɪɥɔɕ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɛɚɗɚɝɞɔ ɞɌɓɌ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 
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ɖɟɝɔɜɚɎɌəəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɌ (ɀȿȳ), ɞɌɖ əɌɓɧɎɌɑ-

ɘɌɫ ɀȿȳ-ɌɍɗɌɢɔɫ ɛɚɐ ɖɚəɞɜɚɗɑɘ ȸȼȾ [67-69]. 

ȸɑɐɔɖɌɘɑəɞɚɓəɌɫ ɞɑɜɌɛɔɫ ɛɌɢɔɑəɞɚɖ ɓɌɖɗɪɣɌ-

ɑɞɝɫ Ɏ əɌɓəɌɣɑəɔɔ ɔɘ ɌɏɚəɔɝɞɚɎ ɏɚəɌɐɚɞɜɚɛɔə-

ɜɔɗɔɓɔəɏ-ɏɚɜɘɚəɚɎ, ɌəɞɔɏɚəɌɐɚɞɜɚɛəɧɡ 

ɝɜɑɐɝɞɎ, ɝɔəɞɑɞɔɣɑɝɖɔɡ ɝɑɗɑɖɞɔɎəɧɡ ɘɚɐɟɗɫɞɚ-

ɜɚɎ ɜɑɢɑɛɞɚɜɚɎ ɛɜɚɏɑɝɞɑɜɚəɌ ɔ ɐɜɟɏɔɡ ɛɜɑɛɌ-

ɜɌɞɚɎ. 

ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ Ɏɝɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ 

Ɏɚɓɘɚɒəɚɝɞɔ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔ-

ɖɔ, ɚɖɚəɣɌɞɑɗɨəɌɫ ɎɑɜɔɠɔɖɌɢɔɫ ɛɜɚɢɑɝɝɌ Ɏɚɓ-

ɘɚɒəɌ ɗɔɤɨ ɛɜɔ ɖɚɘɛɗɑɖɝəɚɘ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. 

Ȯ Ɏɧɤɑɔɓɗɚɒɑəəɚɘ ɘɌɞɑɜɔɌɗɑ ɘɧ əɌɘɑ-

ɜɑəəɚ ɟɐɑɗɔɗɔ ɍɚɗɨɤɑɑ ɎəɔɘɌəɔɑ ɜɌɝɝɘɚɞɜɑ-

əɔɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ȸȼȾ, ɞɌɖ 

ɖɌɖ ɜɑɓɟɗɨɞɌɞɧ ɔɘɑəəɚ ɩɞɚɕ ɘɚɐɌɗɨəɚɝɞɔ ɚɖɌ-

ɓɌɗɔɝɨ ɜɑɤɌɪɥɔɘɔ Ɏ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɓɌɍɚɗɑ-

ɎɌəɔɫ, ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ Ɏ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɑ.      

ȻɜɔɎɚɐɔɘ ɝɗɟɣɌɕ əɌɍɗɪɐɑəɔɫ çɏɔɏɌəɞ-

ɝɖɚɕè ɘəɚɏɚɟɓɗɚɎɚɕ ɘɔɚɘɧ ɘɌɞɖɔ. 

ȶɜɌɞɖɌɫ ɎɧɛɔɝɖɌ ɔɓ ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ. 

ȭɚɗɨəɌɫ Ɂ., 45 ɗɑɞ (ɜɚɝɞ  165 ɝɘ, Ɏɑɝ 70 ɖɏ), 

əɚɜɘɚɝɞɑəɔɣɑɝɖɚɏɚ ɞɑɗɚɝɗɚɒɑəɔɫ, ɟɘɑɜɑəəɚɏɚ 

ɛɔɞɌəɔɫ ɛɚɝɞɟɛɔɗɌ Ɏ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ 

ɖɗɔəɔɖɔ ȼɚɝɞȯȸȿ ɝ ɛɜɑɐɎɌɜɔɞɑɗɨəɧɘ ɐɔɌɏəɚ-

ɓɚɘ çəɚɎɚɚɍɜɌɓɚɎɌəɔɑ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔè ɔ 

əɌɡɚɐɔɗɌɝɨ əɌ ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑəɔɔ ɝ 

11.09.2012 ɏ. ɛɚ 15.10.2012 ɏ. Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ 

ɛɜɑɐɦɫɎɗɫɗɌ ɒɌɗɚɍɧ əɌ ɎɧɛɫɣɔɎɌəɔɑ Ɏ ɚɍɗɌɝɞɔ 

ɛɟɛɖɌ, ɍɚɗɔ, ɣɟɎɝɞɎɚ ɞɫɒɑɝɞɔ Ɏ ɘɑɓɚɏɌɝɞɜɔɔ ɔ 

əɔɒəɔɡ ɚɞɐɑɗɌɡ ɒɔɎɚɞɌ, ɝəɔɒɑəɔɑ ɘɌɝɝɧ ɞɑɗɌ 

əɌ 5 ɖɏ ɓɌ ɛɚɝɗɑɐəɔɑ 6 ɘɑɝɫɢɑɎ. ȴɓ ɌəɌɘəɑɓɌ: 

ɝɣɔɞɌɑɞ ɝɑɍɫ ɍɚɗɨəɚɕ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ, ɖɚɏɐɌ 

ɎɛɑɜɎɧɑ ɝɞɌɗɌ ɚɞɘɑɣɌɞɨ ɛɚɫɎɗɑəɔɑ ɎɧɛɫɣɔɎɌ-

əɔɫ Ɏ ɚɍɗɌɝɞɔ ɛɟɛɖɌ, ɛɚɓɐəɑɑ ɝɞɌɗɔ ɍɑɝɛɚɖɚɔɞɨ 

ɍɚɗɔ Ɏ ɘɑɓɚɏɌɝɞɜɔɔ. Ȯ ɞɑɣɑəɔɑ ɐɗɔɞɑɗɨəɚɏɚ Ɏɜɑ-

ɘɑəɔ ɍɚɗɨəɌɫ ɓɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɨɪ əɑ ɚɍ-

ɜɌɥɌɗɌɝɨ. Ȼɜɔ ɚɝɘɚɞɜɑ ɚɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɟɐɚ-

ɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ. ȻɚɐɖɚɒəɌɫ ɒɔɜɚɎɌɫ ɖɗɑɞɣɌɞ-

ɖɌ ɜɌɓɎɔɞɌ ɟɘɑɜɑəəɚ, ɖɚɒəɧɑ ɛɚɖɜɚɎɧ ɔ Ɏɔɐɔ-

ɘɧɑ ɝɗɔɓɔɝɞɧɑ ɛɌɢɔɑəɞɖɔ ɣɔɝɞɧɑ, ɍɗɑɐəɚ-

ɜɚɓɚɎɧɑ. ȯɜɟɐəɌɫ ɖɗɑɞɖɌ ɝɔɘɘɑɞɜɔɣəɌɫ, ɛɜɔ 

ɛɌɗɨɛɌɢɔɔ ɍɑɓɍɚɗɑɓəɑəəɌɫ. Ȯ ɗɑɏɖɔɡ ɐɧɡɌəɔɑ 

Ɏɑɓɔɖɟɗɫɜəɚɑ, ɣɌɝɞɚɞɌ ɐɧɡɌəɔɫ 18 Ɏ ɘɔəɟɞɟ. 

ȺɍɗɌɝɞɨ ɝɑɜɐɢɌ əɑ ɔɓɘɑəɑəɌ, ɝɑɜɐɑɣəɧɑ ɞɚəɧ 

ɫɝəɧɑ, ɜɔɞɘɔɣəɧɑ. ɃɌɝɞɚɞɌ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌ-

ɥɑəɔɕ 72 ɟɐɌɜɌ Ɏ ɘɔəɟɞɟ, ɌɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑ-

əɔɑ 110/70 ɘɘ ɜɞ. ɝɞ. Ȼɟɗɨɝ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚ-

ɏɚ əɌɛɚɗəɑəɔɫ ɔ əɌɛɜɫɒɑəɔɫ.  Ȼɜɔ ɚɝɘɚɞɜɑ ɡɔ-

ɜɟɜɏɚɘ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɛɗɚɞəɚɑ, ɟɘɑɜɑəəɚ ɍɚ-

ɗɑɓəɑəəɚɑ, ɘɌɗɚɛɚɐɎɔɒəɚɑ, əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜ-

ɘɧ ɚɍɜɌɓɚɎɌəɔɑ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɜɌɝɛɚɗɚ-

ɒɑəəɚɑ Ɏɧɤɑ ɗɚəəɧɡ ɖɚɝɞɑɕ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

Ɏ ɗɑɎɚɘ ɘɑɓɚɏɌɝɞɜɔɔ, Ɏɛɗɚɞɨ ɐɚ ɩɛɔɏɌɝɞɜɌɗɨəɚɕ 

ɚɍɗɌɝɞɔ. ȰɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɛɌɗɨɛɌɞɚɜəɚ ɓɌ-

ɖɌəɣɔɎɌɗɚɝɨ əɌ 4 ɝɘ əɔɒɑ ɘɑɣɑɎɔɐəɚɏɚ ɚɞɜɚɝɞ-

ɖɌ. ȺɝɞɌɗɨəɧɑ ɚɞɐɑɗɧ ɒɔɎɚɞɌ ɘɫɏɖɔɑ,  ɟɘɑɜɑə-

əɚ ɍɚɗɑɓəɑəəɧɑ ɛɜɔ ɏɗɟɍɚɖɚɕ ɛɌɗɨɛɌɢɔɔ Ɏ 

əɔɒəɔɡ ɚɞɐɑɗɌɡ ɔ ɘɑɓɚɏɌɝɞɜɔɔ. Ȯ ɛɟɛɚɣəɚɕ ɚɍ-

ɗɌɝɞɔ ɚɛɜɑɐɑɗɫɗɚɝɨ ɏɜɧɒɑɎɚɑ ɎɧɛɫɣɔɎɌəɔɑ 

ɜɌɓɘɑɜɌɘɔ 5ɡ7ɡ8 ɝɘ, ɘɫɏɖɚ-ɩɗɌɝɞɔɣəɚɕ ɖɚəɝɔ-

ɝɞɑəɢɔɔ, ɍɑɓɍɚɗɑɓəɑəəɚɑ ɛɜɔ ɛɌɗɨɛɌɢɔɔ, ɝɎɚ-

ɍɚɐəɚ ɎɛɜɌɎɗɫɑɘɚɑ Ɏ ɍɜɪɤəɟɪ ɛɚɗɚɝɞɨ. Ƚɔɘɛ-

ɞɚɘ çɖɌɤɗɑɎɚɏɚ ɞɚɗɣɖɌè ɛɚɗɚɒɔɞɑɗɨəɧɕ.  ȯɜɧ-

ɒɑɎɚɑ ɖɚɗɨɢɚ ɐɚ 4 ɝɘ Ɏ ɐɔɌɘɑɞɜɑ. ȯɜɌəɔɢɧ ɛɑ-

ɣɑəɔ ɔ ɝɑɗɑɓɑəɖɔ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ. Ȱɔɓɟɜɔɣɑ-

ɝɖɔɡ ɫɎɗɑəɔɕ əɑɞ. Ƚɞɟɗ ɚɠɚɜɘɗɑəəɧɕ, 1 ɜɌɓ Ɏ 

ɝɟɞɖɔ. 

ȯɔəɑɖɚɗɚɏɔɣɑɝɖɔɕ ɌəɌɘəɑɓ: ɘɑəɌɜɡɑ ɝ 14 

ɗɑɞ. ȸɑəɝɞɜɟɌɗɨəɧɕ ɢɔɖɗ əɑ əɌɜɟɤɑə: ɘɑəɝɞɜɟ-

Ɍɢɔɔ ɛɚ 4-5 ɐəɑɕ, ɟɘɑɜɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ, ɍɑɓɍɚ-

ɗɑɓəɑəəɧɑ, ɜɑɏɟɗɫɜəɧɑ ð ɣɑɜɑɓ 28-30 ɐəɑɕ.  Ȼɚ-

ɗɚɎɚɕ ɒɔɓəɨɪ ɛɌɢɔɑəɞɖɌ əɔɖɚɏɐɌ əɑ ɒɔɗɌ, Ɏ 

ɝɎɫɓɔ ɝ ɣɑɘ, ɖ ɏɔəɑɖɚɗɚɏɟ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 

10 ɗɑɞ əɑ ɚɍɜɌɥɌɗɌɝɨ. 

Ȼɜɔ ɍɔɘɌəɟɌɗɨəɚɘ ɚɝɘɚɞɜɑ (per rectum)  

Ɏɑɝɨ ɘɌɗɧɕ ɞɌɓ ɓɌəɔɘɌɗɚ ɚɛɟɡɚɗɑɎɔɐəɚɑ ɚɍɜɌ-

ɓɚɎɌəɔɑ, ɐɚɡɚɐɫɥɑɑ ɐɚ ɑɏɚ ɝɞɑəɚɖ, ɖɚɞɚɜɚɑ, ɛɚ 

Ɏɝɑɕ Ɏɔɐɔɘɚɝɞɔ, ɫɎɗɫɗɚɝɨ ɑɐɔəɧɘ ɢɑɗɧɘ ɝ ɚɛɟ-

ɡɚɗɨɪ, ɛɌɗɨɛɔɜɟɑɘɚɕ ɣɑɜɑɓ ɛɑɜɑɐəɪɪ ɍɜɪɤ-

əɟɪ ɝɞɑəɖɟ. Ⱦɑɗɚ ɘɌɞɖɔ ɔ ɛɜɔɐɌɞɖɔ ɚɞɐɑɗɨəɚ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ əɑ ɛɜɑɐɝɞɌɎɗɫɗɚɝɨ Ɏɚɓɘɚɒ-

əɧɘ. 

Ȯ ɜɑɓɟɗɨɞɌɞɌɡ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɚɍɜɌɥɌɗɌ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɟɘɑɜɑəəɚ ɎɧɜɌ-

ɒɑəəɌɫ Ɍəɑɘɔɫ (ɏɑɘɚɏɗɚɍɔə 112 ɏ/ɗ, ɩɜɔɞɜɚɢɔ-

ɞɧ 3,42 ɡ1012 /ɗ, ɏɑɘɌɞɚɖɜɔɞ 37%). ȽȺɉ ɍɧɗɌ 

ɜɌɎəɌ 14 ɘɘ/ɣ. ȻɚɖɌɓɌɞɑɗɔ ɟɜɚɎəɫ ɚɛɟɡɚɗɑɎɧɡ 

ɘɌɜɖɑɜɚɎ (ȽȬ-125, ɖɌɜɢɔəɚɩɘɍɜɔɚəɌɗɨəɧɕ Ɍə-

ɞɔɏɑə) əɑ ɛɜɑɎɧɤɌɗɔ əɚɜɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ.  

Ȯɧɛɚɗəɑəɚ ȿȳȴ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚ-

ɝɞɔ. ȷɚɢɔɜɚɎɌɗɔ ɏɔɛɚɩɡɚɏɑəəɚɑ, ɟɘɑɜɑəəɚ əɑ-

ɚɐəɚɜɚɐəɚɑ ɘəɚɏɚɟɓɗɚɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɣɑɞɖɔ-

ɘɔ Ɏɚɗəɔɝɞɧɘɔ ɖɚəɞɟɜɌɘɔ ɚɍɥɔɘ ɜɌɓɘɑɜɚɘ 

ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 350ɡ240ɡ190 ɘɘ. ȱɏɚ Ɏɑɜɡəɔɕ 

ɛɚɗɪɝ ɐɚɝɞɔɏɌɗ əɔɒəɑɏɚ ɖɜɌɫ ɗɑɎɚɕ ɐɚɗɔ ɛɑɣɑ-

əɔ, əɔɒəɔɕ ɜɌɝɛɚɗɌɏɌɗɝɫ Ɏ ɛɚɗɚɝɞɔ ɘɌɗɚɏɚ ɞɌ-

ɓɌ. Ȯ ɞɖɌəɔ ɚɍɜɌɓɚɎɌəɔɫ ɚɛɜɑɐɑɗɫɗɔ ɑɐɔəɔɣəɧɑ 

ɖɌɗɨɢɔəɌɞɧ (4,0ɡ2,5 ɘɘ). Ȼɚ ɐɌəəɧɘ ɂȰȶ Ɏɧ-

ɫɎɗɑəəɚɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɑ ɏɔɛɚɎɌɝɖɟɗɫɜəɚɑ, 

ɝɚɝɟɐɧ ɗɚɢɔɜɚɎɌɗɔ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɚ 

əɌɜɟɒəɚɘɟ ɖɚəɞɟɜɟ ɟɓɗɚɎ, ɔɡ ɌɜɡɔɞɑɖɞɚəɔɖɌ 

ɛɜɌɎɔɗɨəɌɫ. ȴəɐɑɖɝ ɝɚɛɜɚɞɔɎɗɑəɔɫ Ɏ ɛɜɑɐɑɗɌɡ 

0,62 -0,69. ȽɎɚɍɚɐəɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɍɜɪɤəɚɕ ɛɚ-

ɗɚɝɞɔ əɑ ɎɧɫɎɗɑəɚ. Ⱥɛɜɑɐɑɗɔɞɨ ɔɝɞɚɣəɔɖ ɛɜɚ-

ɔɝɡɚɒɐɑəɔɫ ɚɍɜɌɓɚɎɌəɔɫ ɔɓ-ɓɌ ɑɏɚ ɍɚɗɨɤɔɡ 

ɜɌɓɘɑɜɚɎ əɑ ɛɜɑɐɝɞɌɎɗɫɗɚɝɨ Ɏɚɓɘɚɒəɧɘ. ȳɌ-

ɖɗɪɣɑəɔɑ: ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ ɖɜɟɛəɚɏɚ 

ɘəɚɏɚɟɓɗɚɎɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ 

ɞɌɓɌ.   

Ƚ ɢɑɗɨɪ ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɚɍɜɌɓɚɎɌ-

əɔɫ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȸȼȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚ-

ɗɚɝɞɔ ɔ ɞɌɓɌ.  

ȼɑɓɟɗɨɞɌɞɧ: Ɏ ɛɚɗɚɝɞɔ ɞɌɓɌ ɚɍəɌɜɟɒɑəɚ 

ɚɍɜɌɓɚɎɌəɔɑ ɚɎɚɔɐəɚɕ ɠɚɜɘɧ ɜɌɓɘɑɜɌɘɔ 

197ɡ164ɡ124 ɘɘ (ɘɌɖɝɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ð Ɏɑɜ-

ɞɔɖɌɗɨəɧɕ), ɔɘɑɪɥɑɑ ɣɑɞɖɔɑ əɑɜɚɎəɧɑ (ɍɟɏɜɔ-

ɝɞɧɑ) ɖɚəɞɟɜɧ. ȱɏɚ ɝɞɜɟɖɞɟɜɌ əɑɚɐəɚɜɚɐəɌɫ, 

ɟɘɑɜɑəəɚ ɏɔɛɑɜɔəɞɑəɝɔɎəɌɫ əɌ Ⱦ2-Ȯȴ ɚɞəɚɝɔ-
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ɞɑɗɨəɚ ɝɖɑɗɑɞəɧɡ ɘɧɤɢ, ɝ Ɏɚɗəɔɝɞɧɘɔ ɗɔəɑɕ-

əɧɘɔ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɘɔ ɛɜɚɝɗɚɕɖɌɘɔ (ȼɔɝ. 1 

- ȼɔɝ. 3). Ȯ ɞɖɌəɔ ɚɛɟɡɚɗɔ ɎɧɫɎɗɑəɧ ɖɔɝɞɚɓəɧɑ 

ɛɚɗɚɝɞɔ. ȱɑ əɔɒəɔɕ ɛɚɗɪɝ əɌɡɚɐɔɞɝɫ əɌ 15 ɘɘ 

Ɏɧɤɑ ɗɚəəɚɏɚ ɝɚɣɗɑəɑəɔɫ, Ɏɑɜɡəɔɕ ð ɐɚɝɞɔɏɌɑɞ 

ɍɔɠɟɜɖɌɢɔɔ Ɍɚɜɞɧ (ɝɘ. ȼɔɝ. 2 (Ɍ)). ȰɚɜɓɌɗɨəɚ 

ɚɛɟɡɚɗɨ ɛɜɔɗɑɒɔɞ ɖ ɞɑɗɌɘ L5, S1 ɛɚɓɎɚəɖɚɎ, 

əɔɒɑ ð ɖ ɝɞɑəɖɑ ɛɜɫɘɚɕ ɖɔɤɖɔ, ɚɞɞɑɝəɫɫ ɛɚ-

ɝɗɑɐəɪɪ. ȱɑ ɎɑəɞɜɌɗɨəɌɫ ɛɚɎɑɜɡəɚɝɞɨ ɝɐɌɎɗɔ-

ɎɌɑɞ ɞɑɗɚ ɘɌɞɖɔ, ɛɜɔɒɔɘɌɫ ɑɏɚ ɖ ɛɑɜɑɐəɑɕ 

ɍɜɪɤəɚɕ ɝɞɑəɖɑ (ɝɘ. ȼɔɝ. 1 (ɍ, Ɏ), ȼɔɝ. 3 (Ɍ, ɍ)). 

ȹɔɒəɑɗɌɞɑɜɌɗɨəɧɑ ɚɞɐɑɗɧ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ 

ɜɌɝɛɚɗɚɒɑəɧ Ɏ əɑɛɚɝɜɑɐɝɞɎɑəəɚɕ ɍɗɔɓɚɝɞɔ ɚɞ 

ɝɑɐɌɗɔɥəɧɡ ɖɚɝɞɑɕ. ɃɌɝɞɔɣəɚ əɌɛɚɗəɑəəɧɕ 

ɘɚɣɑɎɚɕ ɛɟɓɧɜɨ ɝɘɑɥɑə Ɏɛɑɜɑɐ, əɌɡɚɐɔɞɝɫ 

ɘɑɒɐɟ əɔɒəɔɘ ɛɚɗɪɝɚɘ ɚɍɜɌɓɚɎɌəɔɫ, ɗɚəəɧɘ 

ɝɚɣɗɑəɑəɔɑɘ ɔ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɚɕ. Ƚ 

ɚɍɑɔɡ ɝɞɚɜɚə ɛɚ ɗɌɞɑɜɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɚɍɜɌ-

ɓɚɎɌəɔɫ ɛɜɚɡɚɐɫɞ ɛɚɐɎɓɐɚɤəɧɑ ɝɚɝɟɐɧ. 

Ƚɞɑəɖɔ ɞɑɗɌ ɘɌɞɖɔ ɔɝɞɚəɣɑəɧ, ɑɑ ɛɚɗɚɝɞɨ 

ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ. Ȯ ɛɑɜɑɐəɑɕ, ɓɌɐəɑɕ ɝɞɑəɖɌɡ 

ɔ ɗɑɎɚɘ ɜɑɍɜɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɧ əɑɍɚɗɨɤɔɑ, ɏɔ-

ɛɚɔəɞɑəɝɔɎəɧɑ əɌ Ⱦ2-Ȯȴ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɚɖɜɟ-

ɒɌɪɥɔɘ  ɘɔɚɘɑɞɜɔɑɘ,  ɡɚɜɚɤɚ  ɚɞɏɜɌəɔɣɑəəɧɑ  

ɚɞ əɑɏɚ, ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɚɍɜɌɓɚɎɌəɔɫ ɚɐəɚɜɚɐ-

əɚɕ ɝɞɜɟɖɞɟɜɧ ɐɔɌɘɑɞɜɌɘɔ ɐɚ 15 ɘɘ (ɘɔɚɘɧ) 

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

 

ȼɔɝ. 3,Ɏ. 

  

ȼɔɝ. 3,ɏ. 

ȼɔɝ. 3.  ȸȼȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɞɌɓɌ. 

Ƚɑɜɔɫ Ⱦ2-Ȯȴ (TR/TE = 5960/107 ɘɝ; ɞɚɗɥɔəɌ ɝɜɑɓɌ 5 ɘɘ; ɘɌɞɜɔɢɌ 512 ɡ 512), ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ (ɛɚɫɝəɑəɔɑ 

Ɏ ɞɑɖɝɞɑ): 1 ð ɘɔɚɘɌɞɚɓəɧɕ ɟɓɑɗ ɛɚɗɚɝɞɔ ɞɌɓɌ; 2 ð ɤɑɕɖɌ ɘɌɞɖɔ; 3 ð ɝɑɜɚɓəɧɑ ɖɔɝɞɧ ɍɜɪɤɔəɧ; 4 ð ɞɑɗɚ ɘɌɞɖɔ; 5 

ð ɝɟɍɝɑɜɚɓəɌɫ ɘɔɚɘɌ ɘɌɞɖɔ (çəɚɒɖɌè ɘɔɚɘɌɞɚɓəɚɏɚ ɟɓɗɌ ɛɚɗɚɝɞɔ ɞɌɓɌ); 6 ð ɘɔɚɘɌɞɚɓəɧɕ ɟɓɑɗ ɍɜɪɤəɚɕ ɛɚ-

ɗɚɝɞɔ (ɠɜɌɏɘɑəɞ ɚɛɟɡɚɗɔ ɝ ɎɧɜɌɒɑəəɧɘ ɠɔɍɜɚɓəɧɘ ɖɚɘɛɚəɑəɞɚɘ ð çɣɑɜəɌɫè ɘɔɚɘɌ); 7 ð ɘɔɚɘɌɞɚɓəɧɕ 

ɟɓɑɗ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (ɠɜɌɏɘɑəɞ ɖɗɑɞɚɣəɚɕ çɍɑɗɚɕè ɘɔɚɘɧ); 8 ð ɘɔɚɘɌɞɚɓəɧɕ ɟɓɑɗ, ɝɎɫɓɧɎɌɪɥɔɕ ɘɔɚɘɌ-

ɞɚɓəɧɑ ɟɓɗɧ ɛɚɗɚɝɞɔ ɞɌɓɌ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ; 9 ð ɛɚɐɖɚɎɚɚɍɜɌɓəɌɫ ɛɚɣɖɌ; 10 ð ɜɌɝɤɔɜɑəəɌɫ ɗɚɡɌəɖɌ ɛɜɌɎɚɕ 

ɛɚɗɚɎɔəɧ ɛɚɐɖɚɎɚɚɍɜɌɓəɚɕ ɛɚɣɖɔ. 
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(ɝɘ. ɜɔɝ. 1ɍ,Ɏ, 3ɍ). Ⱥɐəɚ ɔɓ əɔɡ ɜɌɝɛɚɗɚɒɑəɚ 

ɝɟɍɝɑɜɚɓəɚ əɌ ɓɌɐəɑɕ ɝɞɑəɖɑ ɞɑɗɌ ɘɌɞɖɔ ɔ ɔə-

ɞɔɘəɚ ɝɎɫɓɌəɚ ɝ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɨɪ ɚɛɟɡɚ-

ɗɔ. Ȯɚɖɜɟɏ ɘɌɞɖɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɧ ɝɛɗɑɞɑəɔɫ 

ɏɔɛɚɔəɞɑəɝɔɎəɧɡ ɗɔəɑɕəɧɡ ɚɍɜɌɓɚɎɌəɔɕ (ɎɌ-

ɜɔɖɚɓəɚ ɜɌɝɤɔɜɑəəɧɑ ɝɚɝɟɐɧ) (ɝɘ. ɜɔɝ. 1Ɍ,ɍ). 

ȻɜɔɐɌɞɖɔ əɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɧ ɔɓ-ɓɌ ɓəɌɣɔ-

ɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ ɎɧɫɎɗɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ.  

ȴɓ ɛɜɌɎɚɕ ɛɚɗɚɎɔəɧ Ɏɑɜɡəɑɏɚ ɛɚɗɪɝɌ 

ɎɧɤɑɚɛɔɝɌəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɔɝɡɚɐɔɞ ɚɛɟɡɚɗɑ-

Ɏɧɕ ɟɓɑɗ ɜɌɓɘɑɜɌɘɔ 69ɡ48ɡ57 ɘɘ, ɔɘɑɪɥɔɕ 

ɣɑɞɖɔɑ əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ ɔ ɝɞɜɟɖɞɟɜɟ, ɌəɌɗɚ-

ɏɔɣəɟɪ əɚɎɚɚɍɜɌɓɚɎɌəɔɪ ɛɚɗɚɝɞɔ ɞɌɓɌ (ɝɘ. ȼɔɝ. 

1 (ɏ), ȼɔɝ. 2 (ɏ), ȼɔɝ.  3 (Ɏ)). ɉɞɚɞ ɟɓɑɗ ɫɎɗɫɑɞɝɫ 

çɛɑɜɑɤɑɕɖɚɘè. ȱɏɚ Ɏɑɜɡəɫɫ ɛɚɎɑɜɡəɚɝɞɨ ɫɎɗɫɑɞ-

ɝɫ ɔɝɞɚɣəɔɖɚɘ ɜɚɝɞɌ ɑɥɑ ɚɐəɚɕ ɚɛɟɡɚɗɔ ɚɎɚɔɐ-

əɚɕ ɠɚɜɘɧ ɜɌɓɘɑɜɌɘɔ 180ɡ114ɡ187 ɘɘ (ɘɌɖ-

ɝɔɘɌɗɨəɧɕ ɜɌɓɘɑɜ ð ɏɚɜɔɓɚəɞɌɗɨəɧɕ), ɞɌɖɒɑ 

ɔɘɑɪɥɑɕ ɣɑɞɖɔɑ əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ (ɝɘ. ȼɔɝ. 1 

(Ɍ ð Ɏ), ȼɔɝ. 2 (Ɏ, ɏ), ȼɔɝ. 3 (Ɏ, ɏ)). ȱɑ əɔɒəɫɫ ɛɚ-

Ɏɑɜɡəɚɝɞɨ ɛɜɔɗɑɒɔɞ ɖ Ɏɑɜɡəɑɘɟ ɛɚɗɪɝɟ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɛɚɗɚɝɞɔ ɞɌɓɌ. Ȯɑɜɡəɫɫ ɏɜɌəɔɢɌ əɌɡɚɐɔɞ-

ɝɫ əɌ 4 ɝɘ əɔɒɑ ɗɑɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ. ȷɌɞɑɜɌɗɨəɚ 

ɔ ɎɑəɞɜɌɗɨəɚ ɚɍɜɌɓɚɎɌəɔɑ ɛɜɔɗɑɒɔɞ ɖ ɛɑɜɑɐəɑɕ  

ɍɜɪɤəɚɕ ɝɞɑəɖɑ, Ɍ ɐɚɜɓɌɗɨəɚ ð ɖ ɗɑɎɚɕ ɛɚɗɚ-

Ɏɔəɑ ɛɚɐɖɚɎɚɚɍɜɌɓəɚɕ ɛɚɣɖɔ (ɝɘ. ȼɔɝ. 3 (Ɏ, ɏ)). 

ȻɜɌɎɧɕ ɖɜɌɕ ɚɍɜɌɓɚɎɌəɔɫ ɚɏɔɍɌɑɞ ɐɔɗɌɞɔɜɚ-

ɎɌəəɧɕ ɐɚ 14-16 ɘɘ ɛɜɌɎɧɕ ɘɚɣɑɞɚɣəɔɖ. 

ȽɞɜɟɖɞɟɜɌ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɑəɌ ɐɎɟ-

ɘɫ ɡɚɜɚɤɚ ɜɌɓɏɜɌəɔɣɑəəɧɘɔ ɓɚəɌɘɔ. ȽɛɜɌɎɌ, Ɏ 

ɚɍɗɌɝɞɔ çɛɑɜɑɤɑɕɖɌè (ɚɖɚɗɚ 1/3 Ɏɝɑɏɚ ɚɍɜɌɓɚɎɌ-

əɔɫ, 62ɡ59 ɘɘ), ɜɌɝɛɚɗɚɒɑəɌ ɝɞɜɟɖɞɟɜɌ ɏɚɘɚ-

ɏɑəəɌɫ ɔ ɏɔɛɑɜɔəɞɑəɝɔɎəɌɫ əɌ Ⱦ2-Ȯȴ ɚɞəɚɝɔ-

ɞɑɗɨəɚ ɍɚɗɨɤɑɕ ɑɏɚ ɣɌɝɞɔ (ɝɘ. ȼɔɝ. 1 (ɍ, Ɏ), ȼɔɝ. 

2 (Ɍ ð ɏ), ȼɔɝ. 3 (Ɏ, ɏ)), ȸȼȾ-ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɚ-

ɞɚɜɚɕ ɌəɌɗɚɏɔɣəɧ ɞɌɖɚɎɧɘ ɚɛɟɡɚɗɔ ɛɚɗɚɝɞɔ 

ɞɌɓɌ. ȹɌ ȰȮȴ ɚɞɘɑɣɌɑɞɝɫ Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ ȸȼ-

ɝɔɏəɌɗɌ ɚɞ ɟɣɌɝɞɖɌ ɚɍɜɌɓɚɎɌəɔɫ, ɏɔɛɑɜɔəɞɑə-

ɝɔɎəɚɏɚ əɌ Ⱦ2-Ȯȴ (ȴȶȰ  2,15Į10ĭ3 ɘɘ2/ɝ), ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɚɝɞɌɗɨəɚɕ ɑɏɚ ɣɌɝɞɨɪ (ȴȶȰ 

1,73Į10ĭ3 ɘɘ2/ɝ) (ȼɔɝ. 4 (Ɍ, ɍ)).     

Ⱥɍɑ ɛɚɗɚɎɔəɧ ɛɚɐɖɚɎɚɚɍɜɌɓəɚɕ ɛɚɣɖɔ 

ɝɘɑɥɑəɧ Ɏəɔɓ ɔ ɘɑɐɔɌɗɨəɚ, ɛɜɔɗɑɏɌɫ ɖ ɛɚɫɝ-

əɔɣəɧɘ ɘɧɤɢɌɘ (ɝɘ. ȼɔɝ. 3 (Ɏ, ɏ)). Ȼɑɜɑɤɑɑɖ, 

ɔɝɡɚɐɫɥɔɕ ɔɓ ɔɡ əɔɒəɔɡ ɛɚɗɪɝɚɎ, ɜɌɝɛɚɗɚɒɑə 

əɌɐ ɍɜɪɤəɧɘ ɚɞɐɑɗɚɘ Ɍɚɜɞɧ. ȮɚɜɚɞɌ ɜɚɞɔɜɚ-

ɎɌəɧ ɎɑəɞɜɌɗɨəɚ. ȺɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɞɖɌəɔ 

ɛɚɣɑɖ əɑ ɎɧɫɎɗɑəɚ. ȶɚɜɞɔɖɚɘɑɐɟɗɗɫɜəɌɫ ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɖɌ ɝɚɡɜɌəɑəɌ, ɞɚɗɥɔəɌ ɛɌɜɑəɡɔɘɧ 

ɝ ɚɍɑɔɡ ɝɞɚɜɚə 16-18 ɘɘ. Ƚɚɝɟɐɔɝɞɧɑ əɚɒɖɔ ɍɑɓ 

ɚɝɚɍɑəəɚɝɞɑɕ. ȺɞɘɑɣɌɑɞɝɫ ɝɟɥɑɝɞɎɑəəɚɑ ɜɌɝ-

ɤɔɜɑəɔɑ Ɏɝɑɡ ɏɜɟɛɛ ɣɌɤɑɣɑɖ ɛɜɌɎɚɕ ɛɚɣɖɔ ɔ 

ɗɚɡɌəɖɔ.  

Ȼɚ ɓɌɐəɑ-ɍɚɖɚɎɧɘ ɛɚɎɑɜɡəɚɝɞɫɘ ɎɧɫɎ-

ɗɑəəɚɏɚ ɘəɚɏɚɟɓɗɚɎɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɚɛɜɑ-

ɐɑɗɫɪɞɝɫ ɜɌɓɐɎɔəɟɞɧɑ ɛɑɞɗɔ ɞɚəɖɚɏɚ ɖɔɤɑɣəɔ-

ɖɌ ɔ ɖɔɝɞɚɓəɧɑ ɝɞɜɟɖɞɟɜɧ ɜɌɓɘɑɜɌɘɔ ɐɚ 18-37 

ɘɘ (ɝɘ. ȼɔɝ. 2 (Ɍ ð Ɏ)). ȻɜɔɓəɌɖɚɎ ɌɝɢɔɞɌ ɔ ɗɔɘ-

ɠɌɐɑəɚɛɌɞɔɔ ɎɔɓɟɌɗɔɓɔɜɟɑɘɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɚɍɗɌɝɞɑɕ əɑ ɚɍəɌɜɟɒɑəɚ. 

ȳɌɖɗɪɣɑəɔɑ: ȸȼȾ-ɛɜɔɓəɌɖɔ ɏɔɏɌəɞɝɖɚɕ 

ɘəɚɏɚɟɓɗɚɎɚɕ ɝɟɍɝɑɜɚɓəɚɕ ɝɞɑɍɑɗɨɣɌɞɚɕ ɘɔɚɘɧ 

ɘɌɞɖɔ ɝ ɚɍɗɌɝɞɨɪ ɛɜɚɗɔɠɑɜɌɞɔɎəɚɏɚ ɜɚɝɞɌ, 

ɘəɚɒɑɝɞɎɑəəɧɡ ɔəɞɜɌɘɟɜɌɗɨəɧɡ ɘɔɚɘ ɘɌɞɖɔ. 

ȸȼȾ-ɛɜɔɓəɌɖɔ ɎɌɜɔɖɚɓəɚɏɚ ɜɌɝɤɔɜɑəɔɫ ɏɗɟɍɚ-

ɖɔɡ Ɏɑə ɞɌɓɌ, ɘəɚɒɑɝɞɎɑəəɧɡ ɖɔɝɞ ɍɜɪɤɔəɧ, 

ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɛɚɣɑɖ (ɛɚɐɖɚɎɚɚɍɜɌɓəɌɫ 

ɛɚɣɖɌ), ɛɜɌɎɚɝɞɚɜɚəəɔɡ ɏɔɐɜɚɟɜɑɞɑɜɌ ɔ ɖɌɗɔ-

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

ȼɔɝ. 4.  ȸȼȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

Ɍ - ȰȮȴ (B-ɠɌɖɞɚɜ 600, ɞɚɗɥɔəɌ ɝɜɑɓɌ 6 ɘɘ, ɘɌɞɜɔɢɌ 256 ɡ 256); ɍ - ɖɌɜɞɌ ɐɔɠɠɟɓɔɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ 

ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ (ɛɚɫɝəɑəɔɑ Ɏ ɞɑɖɝɞɑ). ȸɔɚɘɌ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɚɍɗɌɝɞɫɘɔ ɚɛɟɡɚɗɔ ɝ ɎɧɜɌ-

ɒɑəəɧɘɔ ɠɔɍɜɚɓəɧɘ (1) ɔ ɖɗɑɞɚɣəɧɘ (2) ɖɚɘɛɚəɑəɞɌɘɔ. ȶɜɟɏɌɘɔ Ɏɧɐɑɗɑəɧ ɓɚəɧ ɔəɞɑɜɑɝɌ ɐɗɫ ɛɚɝɞ-

ɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞɖɔ.   
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ɖɚɛɔɑɗɚɩɖɞɌɓɔɔ.         

Ƚ ɟɣɑɞɚɘ ɜɌɓɘɑɜɚɎ ɎɧɫɎɗɑəəɚɏɚ ɚɍɜɌɓɚɎɌ-

əɔɫ ɍɧɗɚ ɛɜɔəɫɞɚ ɜɑɤɑəɔɑ ɚ ɛɜɚɎɑɐɑəɔɔ ɚɛɑ-

ɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȴəɞɜɌɚɛɑɜɌɢɔɚəəɚ, 

ɛɚɝɗɑ ɝɜɑɐɔəəɚɕ ɗɌɛɌɜɚɞɚɘɔɔ: ɛɜɔ ɜɑɎɔɓɔɔ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɐɎɔɒəɚɑ ɚɍ-

ɜɌɓɚɎɌəɔɑ ɜɌɓɘɑɜɌɘɔ 20ɡ13ɡ20 ɝɘ, Ɏɧɛɚɗəɫɪ-

ɥɑɑ ɍɚɗɨɤɟɪ ɣɌɝɞɨ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, əɑ ɝɎɫ-

ɓɌəəɚɑ ɝ ɛɑɞɗɫɘɔ ɖɔɤɑɣəɔɖɌ ɔ ɒɑɗɟɐɖɚɘ. 

ȹɔɒəɑɕ ɛɚɎɑɜɡəɚɝɞɨɪ ɚəɚ ɝɜɌɥɑəɚ ɝ ɚɍɜɌɓɚɎɌ-

əɔɑɘ ɌəɌɗɚɏɔɣəɚɕ ɝɞɜɟɖɞɟɜɧ, ɜɌɝɛɚɗɚɒɑəəɧɘ Ɏ 

ɛɚɗɚɝɞɔ ɞɌɓɌ, ɜɌɓɘɑɜɌɘɔ 23ɡ19ɡ15 ɝɘ. ȭɚɗɨɤɚɕ 

ɝɌɗɨəɔɖ ɛɚɐɛɌɫə ɖ ɛɑɜɑɐəɑɕ ɍɜɪɤəɚɕ ɝɞɑəɖɑ Ɏ 

ɚɍɗɌɝɞɔ ɛɟɛɖɌ ɔ ɛɚ ɛɜɌɎɚɘɟ ɠɗɌəɖɟ. Ȼɟɛɚɣəɚɑ 

ɖɚɗɨɢɚ ɜɌɝɤɔɜɑəɚ ɐɚ 4 ɝɘ Ɏ ɐɔɌɘɑɞɜɑ. ȯɜɧɒɑ-

Ɏɚɕ ɘɑɤɚɖ ɛɗɚɞəɚ ɝɛɌɫə ɝ ɛɟɛɚɣəɧɘ ɖɚɗɨɢɚɘ. 

Ƚɚɐɑɜɒɔɘɧɘ ɏɜɧɒɑɎɚɏɚ ɘɑɤɖɌ ɫɎɗɫɑɞɝɫ ɒɔɜɚ-

ɎɌɫ ɞɖɌəɨ ɍɑɗɑɝɚɎɌɞɚɏɚ ɢɎɑɞɌ. ȭɚɗɨɤɚɕ ɝɌɗɨəɔɖ 

ɛɜɌɖɞɔɣɑɝɖɔ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ Ɏɧɛɚɗəɑə ɚɍ-

ɜɌɓɚɎɌəɔɫɘɔ ɚɞ 2,0 ɐɚ 4,0 ɝɘ Ɏ ɐɔɌɘɑɞɜɑ ɝ ɖɚɗ-

ɗɚɔɐəɧɘ ɛɜɚɓɜɌɣəɧɘ ɝɚɐɑɜɒɔɘɧɘ ɒɑɗɞɚɎɌɞɚɏɚ 

ɢɎɑɞɌ. ȿɐɌɗɑəɧ ɛɜɫɐɔ ɍɚɗɨɤɚɏɚ ɝɌɗɨəɔɖɌ, Ɏɧ-

ɐɑɗɑəɧ ɝɞɑəɖɔ ɏɜɧɒɑɎɚɏɚ ɘɑɤɖɌ. Ƚ ɍɚɗɨɤɔɘɔ 

ɞɑɡəɔɣɑɝɖɔɘɔ  ɞɜɟɐəɚɝɞɫɘɔ  ɞɟɛɧɘ   ɔ   ɚɝɞɜɧɘ  

ɛɟɞɑɘ  Ɏɑɜɡəɑɑ ɚɍɜɌɓɚɎɌəɔɑ ɚɞɐɑɗɑəɚ ɚɞ ɛɚɐɗɑ-

ɒɌɥɑɏɚ ɔ ɎɧɎɑɐɑəɚ Ɏ ɗɌɛɌɜɚɞɚɘəɟɪ ɜɌəɟ (ȼɔɝ. 

5 (Ɍ)). Ȼɚɝɗɑ ɣɑɏɚ əɌɣɌɞɌ ɘɚɍɔɗɔɓɌɢɔɫ əɔɒəɑɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ, ɖɚɞɚɜɚɑ ɛɚɖɜɧɞɚ ɍɜɧɒɑɕɖɚɕ ɛɚ-

ɛɑɜɑɣəɚɕ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ, ɜɌɝɛɗɌɝɞɌəəɚɕ əɌ 

ɑɏɚ Ɏɑɜɡəɑɘ ɛɚɗɪɝɑ. Ⱥɛɟɡɚɗɨ ɎɧɐɑɗɑəɌ ɔɓ 

ɝɞɜɟɖɞɟɜ ɍɜɧɒɑɕɖɔ, ɢɑɗɚɝɞəɚɝɞɨ ɝɚɝɟɐɚɎ ɝɚ-

ɡɜɌəɑəɌ. Ȯɑɜɡəɔɕ ɖɜɌɕ ɚɛɟɡɚɗɔ ɜɌɝɛɚɗɚɒɑə Ɏ 

ɚɍɗɌɝɞɔ ɍɔɠɟɜɖɌɢɔɔ Ɍɚɜɞɧ, ɘɑɒɐɟ ɛɚɐɎɓɐɚɤ-

əɧɘɔ ɝɚɝɟɐɌɘɔ, ɔ ɛɗɚɞəɚ ɛɜɔɗɑɒɔɞ ɖ ɛɑɜɑɐəɑɕ 

ɛɚɎɑɜɡəɚɝɞɔ ɖɜɑɝɞɢɌ. Ȼɜɔ ɘɚɍɔɗɔɓɌɢɔɔ əɔɒəɑ-

ɏɚ ɛɚɗɪɝɌ ɚɍɜɌɓɚɎɌəɔɫ ɚɞɘɑɣɌɑɞɝɫ ɖɜɚɎɚɞɑɣɑ-

əɔɑ ɔɓ Ɏɑə ɖɜɑɝɞɢɚɎɚɏɚ ɝɛɗɑɞɑəɔɫ. 

Ȯ ɛɑɜɎɧɑ ɝɟɞɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɟ ɛɌɢɔ-

ɑəɞɖɔ ɜɌɓɎɔɗɚɝɨ ɖɜɚɎɚɞɑɣɑəɔɑ ɔɓ Ɏɑə ɛɜɑɝɌ-

ɖɜɌɗɨəɚɏɚ ɝɛɗɑɞɑəɔɫ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ɜɑɗɌɛɌɜɚɞɚɘɔɫ ɐɗɫ ɖɚɌɏɟɗɫɢɔɔ ɚɣɌɏɚɎ 

ɖɜɚɎɚɞɑɣɑəɔɫ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɞɌɘɛɚəɌɐɚɕ ɗɚɒɌ 

ɚɛɟɡɚɗɔ. ȻɌɢɔɑəɞɖɌ Ɏ ɞɑɣɑəɔɑ 10 ɐəɑɕ əɌɡɚɐɔ-

ɗɌɝɨ Ɏ ɚɞɐɑɗɑəɔɔ ɜɑɌəɔɘɌɢɔɔ. ȻɚɝɗɑɚɛɑɜɌɢɔ-

ɚəəɧɑ ɜɌəɧ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɎɚɝɛɌɗɑəɔɫ, ɓɌɒɔɗɔ 

ɛɑɜɎɔɣəɧɘ əɌɞɫɒɑəɔɑɘ, ɐɜɑəɌɒəɌɫ ɞɜɟɍɖɌ ɍɧ-

ɗɌ ɟɐɌɗɑəɌ əɌ 15-ɑ ɝɟɞɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. 

ȿɜɑɞɜɌɗɨəɧɕ ɖɌɞɑɞɑɜ ɟɐɌɗɑə əɌ 10-ɑ ɝɟɞɖɔ. 

ɄɎɧ ɝəɫɞɧ əɌ 14-ɑ ɝɟɞɖɔ ɛɚɝɗɑ ɟɤɔɎɌəɔɫ ɗɌ-

ɛɌɜɚɞɚɘəɚɕ ɜɌəɧ. ȭɚɗɨəɌɫ Ɏ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨ-

əɚɘ ɝɚɝɞɚɫəɔɔ ɎɧɛɔɝɌəɌ ɛɚɐ əɌɍɗɪɐɑəɔɑ ɡɔ-

ɜɟɜɏɌ ɔ ɏɔəɑɖɚɗɚɏɌ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ. 

ȳɌɖɗɪɣɔɞɑɗɨəɧɕ ɐɔɌɏəɚɓ. ȺɝəɚɎəɚɑ ɓɌɍɚ-

ɗɑɎɌəɔɑ (ɖɚɐ ȸȶȭ-10 ð D 25): ɘəɚɒɑɝɞɎɑəəɌɫ 

ɘɔɚɘɌ ɞɑɗɌ ɘɌɞɖɔ, ɘɑɝɞɌɘɔ ɔɘɑɪɥɌɫ ɝɞɜɚɑəɔɑ 

ɖɗɑɞɚɣəɚɕ, ɝ ɝɟɍɝɑɜɚɓəɧɘ ɔ ɔəɞɜɌɘɟɜɌɗɨəɧɘ 

ɜɌɝɛɚɗɚɒɑəɔɑɘ ɟɓɗɚɎ (ȼɔɝ. 7 (Ɍ ð Ɏ)). Ⱥɝɗɚɒəɑ-

əɔɫ: ɘəɚɒɑɝɞɎɑəəɧɑ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɧɑ 

ɝɛɌɕɖɔ ɘɑɒɐɟ ɚɛɟɡɚɗɨɪ, ɛɜɔɐɌɞɖɌɘɔ, ɣɑɜɎɑɚɍ-

ɜɌɓəɧɘ ɚɞɜɚɝɞɖɚɘ ɔ ɝɌɗɨəɔɖɚɘ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ 

ɖɔɝɞ, ɎɧɝɞɗɌəəɧɡ ɘɑɓɚɞɑɗɔɑɘ (ɝɘ. ȼɔɝ. 7 (ɏ)); 

ɛɜɌɎɚɝɞɚɜɚəəɔɑ ɏɔɐɜɚɟɜɑɞɑɜ, ɖɌɗɔɖɚɛɔɑɗɚɩɖɞɌ-

ɓɔɫ. ȺɛɑɜɌɢɔɫ: ɗɌɛɌɜɚɞɚɘɔɫ, ɩɖɝɞɔɜɛɌɢɔɫ ɘɌɞ-

ɖɔ ɝ ɛɜɔɐɌɞɖɌɘɔ, ɜɑɓɑɖɢɔɫ ɍɚɗɨɤɚɏɚ ɝɌɗɨəɔɖɌ, 

ɏɑɜəɔɚɛɗɌɝɞɔɖɌ. ȽɚɛɟɞɝɞɎɟɪɥɑɑ ɓɌɍɚɗɑɎɌəɔɑ ð 

ɌəɚɘɌɗɔɫ ɜɌɓɎɔɞɔɫ ɛɚɣɖɔ (ɛɚɐɖɚɎɚɚɍɜɌɓəɌɫ 

ɛɚɣɖɌ).  

ȳɌɖɗɪɣɑəɔɑ.  

ȻɜɑɐɝɞɌɎɗɑəəɚɑ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ 

ɐɑɘɚəɝɞɜɔɜɟɑɞ Ɏɚɓɘɚɒəɚɝɞɔ  ɛɜɔɘɑəɑəəɧɡ  ɘɑ-

ɞɚɐɚɎ ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ (ȿȳȴ ɔ ȸȼȾ) 

ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔ ɜɌɝɛɚɓəɌɎɌəɔɫ ɘəɚɒɑɝɞɎɑə- 

əɚɕ ɘɔɚɘɧ ɘɌɞɖɔ ɔ ɑɑ ɜɑɐɖɚɏɚ ɎɌɜɔɌəɞɌ ð ɏɔ-

ɏɌəɞɝɖɚɏɚ ɘəɚɏɚɟɓɗɚɎɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ Ɏəɑ-

ɘɌɞɚɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɜɌɓɗɔɣəɚɕ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɚɕ ɝɞɜɟɖɞɟɜɧ. ȴɐɑəɞɔɠɔɖɌɢɔɫ əɚɒɖɔ ɝɟɍɝɑ- 

 

ȼɔɝ. 5,Ɍ. 

 

ȼɔɝ. 5,ɍ. 

ȼɔɝ. 5.  ɉɞɌɛɧ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ȯ ɚɛɑɜɌɢɔɚəəɟɪ ɜɌəɟ ɎɧɎɑɐɑəɧ ɘɔɚɘɌɞɚɓəɧɑ ɟɓɗɧ, ɜɌɝɛɚɗɌɏɌɎɤɔɑɝɫ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (Ɍ) ɔ Ɏ ɛɚɗɚɝɞɔ ɞɌɓɌ 

(ɍ). 
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ɜɚɓəɚɏɚ ɘɔɚɘɌɞɚɓəɚɏɚ ɟɓɗɌ ɝ ɛɚɘɚɥɨɪ ȸȼȾ ɔ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɌɫ ɝɑɘɔɚɞɔɖɌ, ɝɎɚɕɝɞɎɑəəɌɫ ɖɗɑ-

ɞɚɣəɚɕ ɘɔɚɘɑ ɔ ɚɛɟɡɚɗɔ ɝ ɎɧɜɌɒɑəəɧɘ ɠɔɍ-

ɜɚɓəɧɘ ɖɚɘɛɚəɑəɞɚɘ, ɛɚɓɎɚɗɔɗɔ ɛɜɔɕɞɔ ɖ ɛɜɌ-

Ɏɔɗɨəɚɘɟ ɓɌɖɗɪɣɑəɔɪ. ȾɌɖɚɏɚ ɜɚɐɌ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɌɫ ɔəɠɚɜɘɌɢɔɫ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɜɑɐɚɛɜɑ-

ɐɑɗɔɗɌ Ɏɧɍɚɜ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ, ɝɚɝɞɌɎ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɕ ɍɜɔɏɌɐɧ ɔ ɛɜɚɏəɚɓ Ɏɚɓɘɚɒəɧɡ ɞɜɟɐəɚ-

ɝɞɑɕ Ɏ ɛɜɚɢɑɝɝɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ȼɚɝɗɑɐəɑɑ Ɏ ɛɚɗəɚɕ ɘɑɜɑ ɚɞəɚɝɔɞɝɫ ɖ ɚɍəɌɜɟ-

ɒɑəɔɪ ɖɔɝɞɚɓəɚɏɚ ɝɛɌɑɣəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɍɜɪɤ-

əɚɕ ɛɚɗɚɝɞɔ, əɌɗɔɣɔɫ ɎɌɜɔɖɚɓəɚ- ɜɌɝɤɔɜɑəəɧɡ 

Ɏɑə ɘɌɗɚɏɚ ɞɌɓɌ, ɖɚɘɛɜɑɝɝɔɔ ɛɜɌɎɚɏɚ ɘɚɣɑɞɚɣ-

əɔɖɌ ɘɔɚɘɌɞɚɓəɧɘ ɟɓɗɚɘ ɝ ɜɌɓɎɔɞɔɑɘ ɏɔɐɜɚ-

ɟɜɑɞɑɜɌ ɔ ɖɌɗɔɖɚɛɔɑɗɚɩɖɞɌɓɔɔ ɛɜɌɎɚɕ ɛɚɗɚɎɔ-

əɧ ɛɚɐɖɚɎɚɚɍɜɌɓəɚɕ ɛɚɣɖɔ.  

ȺɐəɌɖɚ ɚɣɑɎɔɐəɚ, ɣɞɚ əɑɝɘɚɞɜɫ əɌ Ɏɝɑ ɐɚ-

ɝɞɚɔəɝɞɎɌ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ, ɚɖɚəɣɌɞɑɗɨəɌɫ ɎɑɜɔɠɔɖɌɢɔɫ ɚɛɔɝɌə-

əɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɎɚɓɘɚɒəɌ ɗɔɤɨ 

ɛɜɔ ɖɚɘɛɗɑɖɝəɚɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ. 

  

 

ȼɔɝ. 6.  ȸɌɖɜɚɛɜɑɛɌɜɌɞ ɟɐɌɗɑəəɧɡ ɘɔɚɘɌ-

ɞɚɓəɧɡ ɟɓɗɚɎ. 

ȸɔɚɘɧ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (1) ɔ ɛɚɗɚɝɞɔ ɞɌɓɌ (2) 

ɜɌɓɘɑɜɌɘɔ  18ɡ12ɡ17 ɝɘ ɔ 19ɡ15ɡ11 ɝɘ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, əɌ ɍɚɗɨɤɑɘ ɛɜɚɞɫɒɑəɔɔ ɛɚɖɜɧɞɧɑ ɛɚɗəɚ-

ɖɜɚɎəɚɕ ɝɑɜɚɓəɚɕ ɚɍɚɗɚɣɖɚɕ, ɞɚɗɥɔəɚɕ 0,2 ɝɘ, 

ɚɞɝɟɞɝɞɎɟɪɥɑɕ ɗɔɤɨ ɛɚ ɗɔəɔɔ ɜɑɓɑɖɢɔɔ (Ɏ çəɚɒ-

ɖɌɡè) əɌ ɟɣɌɝɞɖɌɡ 2,5ɡ2,0 ɝɘ (3) ɔ 3,0ɡ2,0 ɝɘ (4). ȹɌ 

ɜɌɓɜɑɓɑ ɞɖɌəɨ ɟɓɗɚɎ ɛɗɚɞəɌɫ, ɍɑɗɑɝɚɎɌɞɌɫ, Ɏɚɗɚɖ-

əɔɝɞɚɏɚ ɎɔɐɌ. 

 

ȼɔɝ. 7,Ɍ. 

 

ȼɔɝ. 7,ɍ. 

 

ȼɔɝ. 7,Ɏ.  

ȼɔɝ. 7,ɏ. 

ȼɔɝ. 7.  ȸɔɖɜɚɛɜɑɛɌɜɌɞɧ. 

Ɍ ð ɖɗɑɞɚɣəɌɫ ɘɔɚɘɌ. ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɩɚɓɔəɚɘ, ɟɎɑɗɔɣɑəɔɑ ɡ 200. Ȯ ɚɛɟɡɚɗɔ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ 

ɖɗɑɞɚɖ ɝ Ɏɧɞɫəɟɞɧɘɔ, ɟɖɜɟɛəɑəəɧɘɔ ɫɐɜɌɘɔ; ɍ ð ɖɗɑɞɚɣəɌɫ ɘɔɚɘɌ. ȴɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, 

ɟɎɑɗɔɣɑəɔɑ ɡ 200. ȮɧɜɌɒɑəəɌɫ ɫɐɑɜəɌɫ ɩɖɝɛɜɑɝɝɔɫ ɘɌɜɖɑɜɌ ɛɜɚɗɔɠɑɜɌɢɔɔ Ki 67 Ɏ ɖɗɑɞɖɌɡ ɚɛɟɡɚɗɔ; Ɏ ð ɘɔɚ-

ɘɌ ɝ ɎɧɜɌɒɑəəɧɘ ɠɔɍɜɚɓɚɘ. ȺɖɜɌɝɖɌ ɛɔɖɜɚɠɟɖɝɔəɚɘ ɛɚ ȮɌə-ȯɔɓɚə, ɟɎɑɗɔɣɑəɔɑ ɡ 50. ȶɚɗɗɌɏɑəɚɎɧɑ ɎɚɗɚɖəɌ 

Ɏ ɞɖɌəɔ ɚɛɟɡɚɗɔ ɚɖɜɌɤɑəɧ Ɏ ɖɜɌɝəɧɕ ɢɎɑɞ; ɏ ð ɍɚɗɨɤɚɕ ɝɌɗɨəɔɖ. ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔəɚɘ ɔ ɩɚɓɔ-

əɚɘ,ɟɎɑɗɔɣɑəɔɑ ɡ 100. ȺɣɌɏɔ ɝɖɗɑɜɚɓɌ ɔ ɌəɏɔɚɘɌɞɚɓ. ȶɔɝɞɧ ɝɚ ɝɖɗɑɜɚɓɔɜɚɎɌəəɧɘɔ ɝɞɑəɖɌɘɔ, ɎɧɝɞɗɌəəɧɑ ɘɑ-

ɓɚɞɑɗɔɑɘ. 
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Ȭɍɐɟɗɗɔə Ȭ.ȶ., ȽɞɜɚɣɖɚɎɌ Ƚ.ȱ., ȰɌɟɞɌɗɔəɚɎɌ Ⱦ.Ȯ., ȹɟɜɏɌɗɔɑɎɌ ȯ.Ƚ.,  

ȬɍɌɖɌɑɎɌ Ȭ.ȭ., ȿɎɌɕɐɑɗɨɐɔəɚɎɌ ȯ.Ƚ. 

 
ɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ ɚ ɜɑɐɖɚɘ ɛɚɜɚɖɑ ɜɌɓɎɔɞɔɫ ð ɘɟɗɨɞɔɖɔɝɞɚɓ-

əɚɕ ɐɔɝɛɗɌɓɔɔ ɛɚɣɖɔ. ȻɜɔɎɚɐɔɘ ɝɚɍɝɞɎɑəəɚɑ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɏɔɐ-

ɜɚəɑɠɜɚɞɔɣɑɝɖɚɕ ɠɚɜɘɧ ɘɟɗɨɞɔɖɔɝɞɚɓəɚɕ ɐɔɝɛɗɌɓɔɔ ɛɚɣɖɔ ɟ ɜɑɍɑəɖɌ. ȼɌɝ-

ɝɘɚɞɜɑəɧ ɚɝəɚɎəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ: ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔ-

ɖɌ ɝ ɐɚɛɗɑɜɚɘɑɞɜɔɑɕ, ȸȽȶȾ, ȸȼȾ, əɑɠɜɚɝɢɔəɞɔɏɜɌɠɔɫ. ȺɛɔɝɌəɌ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɘɟɗɨɞɔɖɔɝɞɚɓəɚɕ ɐɔɝɛɗɌɓɔɔ ɛɚɣɖɔ ɝ ɏɔɐɜɚəɑɠɜɚɓɚɘ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɚɣɖɌ, ɘɟɗɨɞɔɖɔɝɞɚɓəɌɫ ɐɔɝɛɗɌɓɔɫ, ɏɔɐɜɚəɑɠɜɚɓ, ȿȳȴ. 

 

HYDRONEPHROTIC FORM OF MULTICYSTIC DYSPLASTIC KIDNEY 

 

Abdullin A.K., Strochkova S.E., Daut alinova T.V., Nurgalieva G.S.,  

Abakaeva A.B., Uvaideldinova G.S.  
 

he literature data about a rare congenital abnormality - multicystic dysplastic ki d-

ney is presented. Our own observation of hydronephrotic multicystic dysplastic 

kidney form in a child i s demonstrated. The main diagnostic methods of this di s-

ease are reviewed: ultrasound with Doppler, MSCT, MRI, nephroscintigraphy. Differential 

diagnosis of multicystosis dysplastic kidney and hydronephrosis is described.    

 
Keywords: kidney, multicystic d ysplasia, hydronephrosis, ultrasound.  
 

 
 

ɟɗɨɞɔɖɔɝɞɚɓəɌɫ ɐɔɝɛɗɌɓɔɫ ɛɚɣɖɔ ð 

ɜɑɐɖɔɕ ɛɚɜɚɖ ɜɌɓɎɔɞɔɫ, ɚɞəɚɝɫɥɔɕ-

ɝɫ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɖ ɛɚɜɚɖɌɘ 

ɜɌɓɎɔɞɔɫ ɝɞɜɟɖɞɟɜɧ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ. 

ȰɌəəɧɕ ɛɚɜɚɖ ɜɌɓɎɔɎɌɑɞɝɫ ɎɝɗɑɐɝɞɎɔɑ ɚɣɌɏɚɎɚ-

ɏɚ ɚɞɝɟɞɝɞɎɔɫ ɝɗɔɫəɔɫ ɓɌɣɌɞɖɚɎ ɘɑɓɚəɑɠɜɚɏɑə-

əɚɕ ɔ ɘɑɞɌəɑɠɜɚəəɚɕ  ɍɗɌɝɞɑɘɧ, ɚɞɝɟɞɝɞɎɔɫ 

ɓɌɖɗɌɐɖɔ ɩɖɝɖɜɑɞɚɜəɚɏɚ ɌɛɛɌɜɌɞɌ ɛɜɔ ɝɚɡɜɌəɑ-

əɔɔ ɝɑɖɜɑɞɚɜəɚɏɚ ɌɛɛɌɜɌɞɌ ɛɚɣɖɔ, ɝ ɜɌɓɎɔɞɔɑɘ 

ɜɑɞɑəɢɔɚəəɧɡ ɖɔɝɞ [1]. Ȼɜɔ ɩɞɚɘ ɚɞɝɟɞɝɞɎɟɑɞ 

ɔɗɔ ɜɑɓɖɚ əɑɐɚɜɌɓɎɔɞ ɪɖɝɞɌɏɗɚɘɑɜɟɗɫɜəɧɕ Ɍɛ-

ɛɌɜɌɞ (ɊȯȬ). Ȼɚ ɘɑɒɐɟəɌɜɚɐəɚɕ ɖɗɌɝɝɔɠɔɖɌ-

ɢɔɔ ɍɚɗɑɓəɑɕ ɐɑɝɫɞɚɏɚ ɛɑɜɑɝɘɚɞɜɌ ɘɟɗɨɞɔɖɔ-

ɝɞɚɓəɌɫ ɛɚɣɖɌ ɔɘɑɑɞ ɖɚɐ Q61.4. 

Ȯ 1936 ɏɚɐɟ Schwartz ɛɚɐɜɚɍəɚ ɚɛɔɝɌɗ 

çɚɐəɚɝɞɚɜɚəəɪɪ ɘɟɗɨɞɔɖɔɝɞɚɓəɟɪ ɛɚɣɖɟè ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɝɑɘɔɘɑɝɫɣəɚɏɚ ɘɌɗɨ-

ɣɔɖɌ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɚɛɟɡɚɗɨ ȮɔɗɨɘɝɌ ɔ ɞɑɜ-

ɘɔəɌɗɨəɚɕ ɝɞɌɐɔɑɕ ɏɔɐɜɚəɑɠɜɚɓɌ. ȴɓɘɑəɑəɔɑ Ɏ 

ɛɚɣɖɑ ɚə ɚɛɔɝɌɗ ɖɌɖ əɌɗɔɣɔɑ ɘəɚɒɑɝɞɎɑəəɧɡ 

ɜɌɓəɧɡ ɛɚ ɜɌɓɘɑɜɟ ɖɔɝɞ, əɌɛɚɘɔəɌɪɥɔɡ 

"ɏɜɚɓɐɨ ɎɔəɚɏɜɌɐɌ". ȮɛɚɝɗɑɐɝɞɎɔɔ Ɏ 1964 ɏɚɐɟ 

Pathak ɔ Williams ɐɚɍɌɎɔɗɔ ɖ ɚɛɔɝɌəɔɪ ɐɌəəɚɕ 

ɛɌɞɚɗɚɏɔɔ ɞɑɜɘɔə òɐɔɝɛɗɌɓɔɫó, ɝɝɧɗɌɫɝɨ əɌ 

əɌɗɔɣɔɑ Ɏ ɛɚɜɌɒɑəəɚɕ ɛɚɣɖɑ ɩɘɍɜɔɚəɌɗɨəɚɕ 

ɘɑɓɑəɡɔɘɧ ɔ ɛɜɔɘɔɞɔɎəɧɡ ɛɚɣɑɣəɧɡ ɖɚɘɛɚ-

əɑəɞɚɎ [2]. 

ȸɟɗɨɞɔɖɔɝɞɚɓəɌɫ ɐɔɝɛɗɌɓɔɫ ɛɚɣɑɖ (ȸȶȰȻ) 

ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɘɑɜəɚ 1,5% ɚɞ Ɏɝɑɡ ɛɚɜɚɖɚɎ ɜɌɓ-

Ɏɔɞɔɫ ɝɞɜɟɖɞɟɜɧ ɛɚɣɑɖ. Ȼɚ ɚɢɑəɖɑ ɛɚɝɗɑɐəɔɡ 

ɐɌəəɧɡ ȸȶȰȻ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɝɚɚɞəɚɤɑəɔɔ 

1:2500 -1:400 0 ɟ əɚɎɚɜɚɒɐɑəəɧɡ [3]. ɃɌɥɑ 

ɎɝɞɜɑɣɌɑɞɝɫ ɝɗɑɎɌ, ɓɌɍɚɗɑɎɌɑɘɚɝɞɨ Ɏɧɤɑ ɟ 

ɘɌɗɨɣɔɖɚɎ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ȸȶȰȻ əɚɝɔɞ 

ɝɛɚɜɌɐɔɣɑɝɖɔɕ ɡɌɜɌɖɞɑɜ, ɡɚɞɫ  Ɏ ɗɔɞɑɜɌɞɟɜɑ 

ɔɘɑɪɞɝɫ ɝɚɚɍɥɑəɔɫ ɚ ɝɑɘɨɫɡ, Ɏ ɖɚɞɚɜɧɡ ɚɞɘɑ-

ɣɌɑɞɝɫ Ɍɟɞɚɝɚɘəɚ-ɐɚɘɔəɌəɞəɧɕ ɞɔɛ əɌɝɗɑɐɚɎɌ-

əɔɫ ȸȶȰȻ [2].  

ɉɞɔɚɗɚɏɔɫ ȸȶȰȻ ɐɚ ɖɚəɢɌ əɑ ɔɓɟɣɑəɌ. 

ȸəɚɏɔɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɛɜɑɐɛɚɗɌɏɌɪɞ, ɣɞɚ ɔɘɑə-

əɚ əɌɜɟɤɑəɔɑ ɚɞɞɚɖɌ ɘɚɣɔ ɎɝɗɑɐɝɞɎɔɑ ɚɍɝɞɜɟɖ-

ɢɔɔ ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɧɡ ɛɟɞɑɕ    ɫɎɗɫɑɞɝɫ ɚɝ-

əɚɎəɧɘ ɠɌɖɞɚɜɚɘ, ɎɧɓɧɎɌɪɥɔɘ ɜɌɓɎɔɞɔɑ ɐɔɝ-

ɛɗɌɓɔɔ. 

ȾɌɖ Ɏ 1975 ɏɚɐɟ Felson ɔ Cussen ɜɌɝɝɘɌɞ-

ɜɔɎɌɗɔ ɐɌəəɟɪ ɛɌɞɚɗɚɏɔɪ ɖɌɖ ɞɑɜɘɔəɌɗɨəɟɪ 

ɝɞɌɐɔɪ ɏɔɐɜɚəɑɠɜɚɓɌ ɎɝɗɑɐɝɞɎɔɑ Ɍɞɜɑɓɔɔ ɘɚɣɑ-

ɞɚɣəɔɖɌ ɔɗɔ ɛɚɣɑɣəɚɕ ɗɚɡɌəɖɔ [2]. Shibata ɔ 
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T 

ȸ 
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Nagata, ɛɜɚɎɑɐɫ ɞɥɌɞɑɗɨəɧɑ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɚɍɗɌɝɞɔ əɌɜɟɤɑəɔɫ ɝɞɜɟɖɞɟɜɧ 

ɛɚɣɑɖ, ɛɚɖɌɓɌɗɔ, ɣɞɚ ɠɚɜɘɔɜɚɎɌəɔɑ ɚɍɝɞɜɟɖɢɔɔ 

ɘɚɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ əɌ ɜɌəəɔɡ ɩɞɌɛɌɡ Ɏəɟɞ-

ɜɔɟɞɜɚɍəɚɏɚ ɜɌɓɎɔɞɔɫ ɛɜɔɎɚɐɔɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ 

ɘəɚɒɑɝɞɎɑəəɧɡ ɖɔɝɞ, Ɍ ɠɚɜɘɔɜɚɎɌəɔɑ ɚɍ-

ɝɞɜɟɖɢɔɔ Ɏ ɛɚɓɐəɔɑ ɝɜɚɖɔ ɌəɞɑəɌɞɌɗɨəɚɏɚ ɛɑ-

ɜɔɚɐɌ ɛɜɔɎɚɐɔɞ ɖ ɜɌɓɎɔɞɔɪ ɏɔɐɜɚəɑɠɜɚɓɌ [4]. 

Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɖɌɖ ɩɞɔɚɗɚɏɔɣɑɝɖɔɑ ɠɌɖɞɚɜɧ 

ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ   ɘɟɞɌɢɔɔ Ɏ ɏɑəɌɡ EYA1, SIX1, 

WNT, WT -1, GNF, AT2 ɔ PAX2, ɖɚɞɚɜɧɑ Ɏɑɐɟɞ ɖ 

əɌɜɟɤɑəɔɪ  əɑɠɜɚɏɑəɑɓɌ [5]. 

ȸɟɗɨɞɔɖɔɝɞɚɓəɚɑ ɛɚɜɌɒɑəɔɑ ɛɚɣɑɖ ɘɚɒɑɞ 

ɍɧɞɨ ɚɐəɚɝɞɚɜɚəəɔɘ ɔɗɔ ɐɎɟɡɝɞɚɜɚəəɔɘ, Ɏ ɛɚ-

ɝɗɑɐəɑɘ ɝɗɟɣɌɑ ɝɚɝɞɚɫəɔɑ əɑɝɚɎɘɑɝɞɔɘɚ ɝ ɒɔɓ-

əɨɪ. Ȼɜɔ ɚɐəɚɝɞɚɜɚəəɑɘ ɛɚɜɌɒɑəɔɔ ɘɟɗɨɞɔɖɔ-

ɝɞɚɓəɌɫ ɛɚɣɖɌ ɘɚɒɑɞ əɑ ɐɌɎɌɞɨ ɖɗɔəɔɣɑɝɖɚɕ 

ɝɔɘɛɞɚɘɌɞɔɖɔ ɔ ɍɧɞɨ ɝɗɟɣɌɕəɚɕ əɌɡɚɐɖɚɕ. Ȼɚ 

ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ Ɏ 25-30% ɝɗɟɣɌɑɎ ȸȶȰȻ 

ɘɚɒɑɞ ɝɚɣɑɞɌɞɨɝɫ ɝ ɛɌɞɚɗɚɏɔɑɕ ɖɚəɞɜɌɗɌɞɑɜɌɗɨ-

əɚɕ ɛɚɣɖɔ. ȴɓ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ ɣɌɥɑ 

Ɏɝɑɏɚ ɚɛɔɝɧɎɌɪɞɝɫ ɚɐəɚɝɞɚɜɚəəɔɑ ɛɚɝɞɚɫəəɧɑ 

ɍɚɗɔ Ɏ ɚɍɗɌɝɞɔ ɛɚɫɝəɔɢɧ, ɛɑɜɔɚɐɔɣɑɝɖɔɑ ɛɚ-

Ɏɧɤɑəɔɫ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ, ɏɚɗɚɎəɧɑ ɍɚɗɔ, Ɏ 

əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɛɚɎɧɤɑəɔɑ ɌɜɞɑɜɔɌɗɨəɚɏɚ 

ɐɌɎɗɑəɔɫ [2]. 

ȰɔɝɛɗɌɓɔɫ ɫɎɗɫɑɞɝɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɐɔɌ-

ɏəɚɓɚɘ, ɚɝəɚɎɧɎɌɪɥɔɘɝɫ əɌ əɌɗɔɣɔɔ ɛɜɔɘɔ-

ɞɔɎəɧɡ ɖɌəɌɗɚɎ ɔ ɘɑɞɌɛɗɌɝɞɔɣɑɝɖɚɏɚ ɡɜɫɥɌ. 

ȭɚɗɑɓəɨ ɘɚɒɑɞ ɛɚɜɌɒɌɞɨ ɖɌɖ ɣɌɝɞɨ ɛɚɣɖɔ, ɞɌɖ ɔ 

Ɏɑɝɨ ɚɜɏɌə. Ȼɜɔ ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɚɘ ɚɝɘɚɞɜɑ 

ɛɚɣɖɌ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɝ  ɘəɚɒɑɝɞɎɑəəɧ-

ɘɔ ɖɔɝɞɌɘɔ ɜɌɓəɧɡ ɜɌɓɘɑɜɚɎ Ɏ Ɏɔɐɑ òɏɜɚɓɐɔ 

ɎɔəɚɏɜɌɐɌó. ȻɚɣɑɣəɌɫ  Ɍɜɞɑɜɔɫ ɔ Ɏɑəɧ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɏɔɛɚɛɗɌɓɔɜɚɎɌəɧ. ȸɚɣɑɞɚɣəɔɖ ɘɚɒɑɞ 

ɚɞɝɟɞɝɞɎɚɎɌɞɨ, əɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɚɞɘɑ-

ɣɌɑɞɝɫ ɑɏɚ Ɍɞɜɑɓɔɫ.  

Ⱥɞɗɔɣɔɞɑɗɨəɧɑ ɣɑɜɞɧ ɛɚɣɑɣəɚɕ ɐɔɝɛɗɌ-

ɓɔɔ: əɌɗɔɣɔɑ ɛɜɔɘɔɞɔɎəɧɡ ɛɜɚɞɚɖɚɎ, ɚɖɜɟɒɑə-

əɧɡ ɚɒɑɜɑɗɨɑɘ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ, ɛɜɑɏɗɚ-

ɘɑɜɟɗ ɩɘɍɜɔɚəɌɗɨəɚɏɚ ɞɔɛɌ, ɜɑɐɟɢɔɜɚɎɌəəɧɡ 

ɜɌɓɎɑɞɎɗɑəɔɕ ɝɚɍɔɜɌɞɑɗɨəɧɡ ɞɜɟɍɚɣɑɖ ɝ ɖɔ-

ɝɞɚɓəɚɕ ɐɔɗɌɞɌɢɔɑɕ ɔ ɛɜɔɘɔɞɔɎəɧɘɔ ɖɌəɌɗɨ-

ɢɌɘɔ. ȻɜɔɘɔɞɔɎəɧɑ ɖɌəɌɗɨɢɌ ɛɜɑɔɘɟɥɑɝɞɎɑə-

əɚ ɝɚɐɑɜɒɌɞ ɢɔɗɔəɐɜɔɣɑɝɖɔɕ ɩɛɔɞɑɗɔɕ; ɘɚɒɑɞ 

ɎɝɞɜɑɣɌɞɨɝɫ ɖɟɍɔɣɑɝɖɔɕ ɩɛɔɞɑɗɔɕ, ɜɑɝəɔɞɣɌ-

ɞɧɕ, ɢɔɗɔəɐɜɔɣɑɝɖɔɕ ɔ ɛɗɚɝɖɔɕ ɩɛɔɞɑɗɔɕ. ȼɫɐ 

ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɚɞɘɑɣɌɪɞ ɞɌɖɒɑ ɟɞɚɗɥɑəɔɑ ɍɌ-

ɓɌɗɨəɚɕ ɘɑɘɍɜɌəɧ Ɏ ɛɜɔɘɔɞɔɎəɧɡ ɖɌəɌɗɨɢɌɡ Ɏ 

64% ɝɗɟɣɌɑɎ [2].  

Ȯ ɛɚɝɚɍɔɔ ɛɚ ɐɑɞɝɖɚɕ ɟɜɚɗɚɏɔɔ 
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ɏɚɐɌ ɎɧɛɟɝɖɌ ɌɎɞɚɜɧ ɟɖɌɓɧɎɌɪɞ əɌ əɌɗɔɣɔɑ 

ɞɜɬɡ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɞɔɛɚɎ ȸȶȰȻ: 

1) ɖɔɝɞɚɓəɌɫ ɐɔɝɛɗɌɓɔɫ ɛɚɣɑɖ ɝ əɑɍɚɗɨ-

ɤɔɘɔ ɖɔɝɞɌɘɔ ɔ ɝ əɌɗɔɣɔɑɘ ɔɓɍɧɞɚɣəɚɕ ɐɔɝ-

ɛɗɌɝɞɔɣɑɝɖɚɕ ɝɞɜɚɘɧ; 

2) ɐɔɝɛɗɌɓɔɫ ɝ ɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ ɖɔɝɞ 

ɔ ɘɔəɔɘɌɗɨəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɝɞɜɚɘɧ (ɐɌəəɧɕ 

ɎɌɜɔɌəɞ ɫɎɗɫɑɞɝɫ ɞɔɛɔɣəɧɘ ɐɗɫ  ȸȶȰȻ);  

3) əɌɗɔɣɔɑ ɛɚɣɑɣəɚɕ ɗɚɡɌəɖɔ ɛɜɔ ɐɔɝɛɗɌ-

ɓɔɔ əɌɓɧɎɌɪɞ ɏɔɐɜɚəɑɠɜɚɞɔɣɑɝɖɚɕ ɠɚɜɘɚɕ  

ȸȶȰȻ. 

ȾɌɖ ɖɌɖ ɘɟɗɨɞɔɖɔɝɞɚɓəɌɫ ɐɔɝɛɗɌɓɔɫ ɛɚɣɑɖ 

ɫɎɗɫɑɞɝɫ Ɏɜɚɒɐɑəəɧɘ ɛɚɜɚɖɚɘ ɜɌɓɎɔɞɔɫ, ɑɬ  

ɜɌəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ ɎɌɒəɌ ɟɒɑ Ɏ ɛɑɜɔɚɐ Ɏəɟɞ-

ɜɔɟɞɜɚɍəɚɏɚ ɜɌɓɎɔɞɔɫ ɛɗɚɐɌ. Ȼɚ ɗɔɞɑɜɌɞɟɜəɧɘ 

ɐɌəəɧɘ ȸȶȰȻ ɘɚɒɑɞ ɍɧɞɨ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɝ 

15-16-ɕ əɑɐɑɗɔ Ɏəɟɞɜɔɟɞɜɚɍəɚɏɚ ɜɌɓɎɔɞɔɫ ɛɗɚ-

ɐɌ, Ɏ ɝɜɑɐəɑɘ ð Ɏ 21-32 əɑɐɑɗɔ [2]. ȺɝəɚɎəɧɘ 

Ɍɝɛɑɖɞɚɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȸȶȰȻ 

ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɑəɔɑ ɝɞɑɛɑəɔ ɌəɚɘɌɗɨəɚɏɚ ɜɌɓ-

Ɏɔɞɔɫ ɛɚɣɑɖ ɝ ɚɞɎɑɞɚɘ əɌ ɝɗɑɐɟɪɥɔɑ Ɏɚɛɜɚɝɧ: 

əɌɝɖɚɗɨɖɚ ɔɓɘɑəɑə ɜɌɓɘɑɜ ɛɚɣɖɔ (ɞ.ɑ. Ɏɧɡɚɐɫɞ 

ɗɔ ɜɌɓɘɑɜɧ ɛɚɣɑɖ ɓɌ ɛɜɑɐɑɗɧ 5-ɏɚ ɔ 95-ɏɚ ɛɑɜ-

ɢɑəɞɔɗɑɕ); Ɏ ɖɌɖɚɕ ɝɞɑɛɑəɔ ɟɎɑɗɔɣɑəɌ ɑɑ ɩɡɚ-

ɏɑəəɚɝɞɨ (əɑɓəɌɣɔɞɑɗɨəɚ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɩɡɚ-

ɏɑəəɚɝɞɨɪ ɛɑɣɑəɔ ɔɗɔ ɝɚɛɚɝɞɌɎɔɘɌ ɝ ɩɡɚɏɑəəɚ-

ɝɞɨɪ ɖɚɝɞɑɕ), ɎɧɫɎɗɫɪɞɝɫ ɗɔ Ɏ ɛɚɣɑɣəɚɕ ɛɌɜɑə-

ɡɔɘɑ ɖɔɝɞɧ, ɫɎɗɫɪɞɝɫ ɗɔ ɚəɔ ɘəɚɒɑɝɞɎɑəəɧɘɔ, 

ɝɚɚɍɥɌɪɞɝɫ ɗɔ ɚəɔ ɘɑɒɐɟ ɝɚɍɚɕ; ɔɘɑɪɞɝɫ ɗɔ 

ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɐɜɟɏɔɡ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ; 

ɖɌɖɚɎ ɚɍɦɑɘ Ɍɘəɔɚɞɔɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ [6]. 

Ȱɗɫ ȸȶȰȻ ɡɌɜɌɖɞɑɜəɧ ɝɗɑɐɟɪɥɔɑ ɩɡɚ-

ɏɜɌɠɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ: ɛɜɔ ɚɐəɚɝɞɚɜɚəəɑɘ ɛɚ-

ɜɌɒɑəɔɔ ɛɚɣɖɔ ɚɞɘɑɣɌɪɞɝɫ ɑɑ ɓəɌɣɔɞɑɗɨəɚɑ 

ɟɎɑɗɔɣɑəɔɑ, əɑɛɜɌɎɔɗɨəɌɫ ɠɚɜɘɌ, əɌɗɔɣɔɑ 

ɘəɚɒɑɝɞɎɌ ɞɚəɖɚɝɞɑəəɧɡ, ɡɌɚɞɔɣəɚ ɜɌɝɛɚɗɚ-

ɒɑəəɧɡ, ɜɌɓɗɔɣəɚɏɚ ɐɔɌɘɑɞɜɌ ɖɔɝɞ, əɑ ɝɚɚɍ-

ɥɌɪɥɔɡɝɫ ɘɑɒɐɟ ɝɚɍɚɕ. ȻɚɣɑɣəɌɫ ɛɌɜɑəɡɔɘɌ 

əɑ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ. ɃɌɤɑɣəɚ-ɗɚɡɌəɚɣəɧɕ 

ɖɚɘɛɗɑɖɝ ɔ ɘɚɣɑɞɚɣəɔɖ əɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ. 

ȸɚɣɑɎɚɕ ɛɟɓɧɜɨ ɚɛɜɑɐɑɗɫɑɞɝɫ. Ⱥɍɦɑɘ Ɍɘəɔɚɞɔ-

ɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ əɌɡɚɐɔɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ. 

ȹɑɍɚɗɨɤɔɑ ɟɣɌɝɞɖɔ ɛɌɜɑəɡɔɘɧ, ɜɌɝɛɚɗɚɒɑəəɚɕ 

ɘɑɒɐɟ ɖɔɝɞɌɘɔ, ɚɍɧɣəɚ ɏɔɛɑɜɩɡɚɏɑəəɧ, Ɍ ɛɜɔ 

ɢɎɑɞɚɎɚɘ ɐɚɛɛɗɑɜɚɎɝɖɚɘ ɖɌɜɞɔɜɚɎɌəɔɔ ɖɜɚɎɚ-

ɞɚɖ Ɏ əɔɡ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ. ȸɚɒɑɞ ɛɚɎɧɤɌɞɨɝɫ 

ɩɡɚɏɑəəɚɝɞɨ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɛɚɣɖɔ, Ɍ ɞɌɖ ɒɑ 

ɎɧɫɎɗɫɞɨɝɫ ɑɬ ɎɔɖɌɜəɌɫ ɏɔɛɑɜɞɜɚɠɔɫ. ȰɎɟɝɞɚ-

ɜɚəəɑɑ ɛɚɜɌɒɑəɔɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɚɛɔɝɌəəɧ-

ɘɔ Ɏɧɤɑ ɔɓɘɑəɑəɔɫɘɔ, əɌɍɗɪɐɌɪɥɔɘɔɝɫ Ɏ 

ɚɍɑɔɡ ɛɚɣɖɌɡ, Ɍ ɞɌɖɒɑ əɑ ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɘɝɫ 

ɘɚɣɑɎɧɘ ɛɟɓɧɜɑɘ ɔ ɎɧɜɌɒɑəəɧɘ ɘɌɗɚɎɚɐɔɑɘ 

(Ƚɔəɐɜɚɘ Potter II). Ȱɚɛɗɑɜɚɘɑɞɜɔɣɑɝɖɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɚɣɑɣəɚɕ Ɍɜɞɑɜɔɔ əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑ-

əɔɫ ɘɚɒɑɞ ɛɚɖɌɓɌɞɨ ɚɞɝɟɞɝɞɎɔɑ ɔɗɔ ɟɘɑəɨɤɑ-

əɔɑ ɖɜɚɎɚɞɚɖɌ [7]. ȾɌɖɒɑ ɘɚɒɑɞ əɌɍɗɪɐɌɞɨɝɫ 

ɐɔɝɞɚɛɔɫ ɘɟɗɨɞɔɖɔɝɞɚɓəɚɕ ɛɚɣɖɔ. 

ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ȸȶȰȻ 

ɐɚɗɒəɌ ɛɜɚɎɚɐɔɞɨɝɫ ɝ ɏɔɐɜɚəɑɠɜɚɓɚɘ. Ȱɗɫ ɏɔɐ-

ɜɚəɑɠɜɚɓɌ ɡɌɜɌɖɞɑɜəɚ ɝɚɡɜɌəɑəɔɑ ɍɚɍɚɎɔɐəɚɕ 

ɠɚɜɘɧ, ɛɜɔ ȸȶȰȻ ɞɌɖɌɫ ɠɚɜɘɌ, ɖɌɖ ɛɜɌɎɔɗɚ, 

əɌɜɟɤɑəɌ. Ȼɜɔ ɏɔɐɜɚəɑɠɜɚɓɑ ɜɌɝɤɔɜɑəəɧɑ ɛɚ-

ɣɑɣəɧɑ ɛɚɗɚɝɞɔ (ɖɚɞɚɜɧɑ ɘɚɏɟɞ əɌɛɚɘɔəɌɞɨ ɖɔ-

ɝɞɧ) ɝɚɚɍɥɌɪɞɝɫ ɘɑɒɐɟ ɝɚɍɚɕ ɔ ɘɑɐɔɌɗɨəɚ-

ɜɌɝɤɔɜɑəəɚɕ ɗɚɡɌəɖɚɕ, ɚəɔ ɜɌɝɛɚɗɚɒɑəɧ Ɏ ɚɍ-

ɗɌɝɞɔ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɔ ɚɖɜɟ-

ɒɑəɧ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɚɕ. Ȼɜɔ ɂȰȶ ɖɜɚɎɚɞɚɖ 

ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɛɚɣɑɣəɚɕ Ɍɜɞɑɜɔɔ ɔ Ɏ ɝɚɡɜɌəɑə-
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əɚɕ ɛɌɜɑəɡɔɘɑ ɘɑɒɐɟ ɜɌɝɤɔɜɑəəɧɘɔ ɛɚɣɑɣ-

əɧɘɔ ɛɚɗɚɝɞɫɘɔ. 

Ȯ ɜɑɐɖɔɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɐɌəəɧɑ ɝɚəɚɏɜɌ-

ɠɔɔ ɛɗɚɐɌ ɝɚɘəɔɞɑɗɨəɧ, ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɑɓəɧɘ  

ɛɜɚɎɑɐɑəɔɑ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɏɚ ɚɍɝɗɑɐɚɎɌ-

əɔɫ. ȸɟɗɨɞɔɖɔɝɞɚɓəɌɫ ɐɔɝɛɗɌɓɔɫ ɛɚɣɑɖ ɛɜɚɫɎ-

ɗɫɑɞɝɫ ɛɚɞɑɜɑɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ, ɍɚɍɚɎɔɐəɚɕ 

ɠɚɜɘɧ; ɖɌɖ ɛɜɌɎɔɗɚ, ɚɞɘɑɣɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ 

ɚɜɏɌəɌ ɝ əɌɗɔɣɔɑɘ əɑɝɖɚɗɨɖɔɡ, ɍɑɝɛɚɜɫɐɚɣəɚ 

ɜɌɝɛɚɗɚɒɑəəɧɡ ɖɔɝɞ ɜɌɓɗɔɣəɚɏɚ ɜɌɓɘɑɜɌ. ȶɔ-

ɝɞɧ ɐɌɪɞ ɎɧɝɚɖɚɔəɞɑəɝɔɎəɧɕ ɝɔɏəɌɗ əɌ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, ɗɚɖɌɗɔɓɟɪɞɝɫ Ɏəɑ 

ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɧ. ȻɚɣɑɣəɌɫ ɛɌɜɑə-

ɡɔɘɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɑɍɚɗɨɤɔɘɔ ɚɝɞɜɚɎɖɌɘɔ 

ɘɑɒɐɟ ɖɔɝɞɌɘɔ [8].   

ȬəɌɗɚɏɔɣəɧɑ ɔɓɘɑəɑəɔɫ ɎɧɫɎɗɫɪɞɝɫ ɔ 

ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ: ɠɟəɖɢɔɫ ɛɚɣ-

ɖɔ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ, əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɎɑɥɑɝɞɎɌ ɛɜɚɔɝɡɚɐɔɞ ɗɔɤɨ Ɏ əɑɓəɌɣɔɞɑɗɨəɧɡ 

ɟɣɌɝɞɖɌɡ ɔɓɘɑəɑəəɚɕ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ. Ȯ 

ɝɚɝɟɐɔɝɞɚɘ ɜɑɒɔɘɑ ɚɞɘɑɣɌɪɞɝɫ ɛɜɔɓəɌɖɔ ɏɔ-

ɛɚɛɗɌɓɔɔ ɛɚɣɑɣəɚɕ Ɍɜɞɑɜɔɔ, ɗɔɍɚ ɚəɌ əɑ ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ ɎɚɎɝɑ. Ȼɜɔ ɏɔɐɜɚəɑɠɜɚɞɔɣɑɝɖɚɘ ɎɌ-

ɜɔɌəɞɑ ɘɟɗɨɞɔɖɔɝɞɚɓəɚɕ ɐɔɝɛɗɌɓɔɔ ɛɚɣɖɌ ɝɚ-

ɐɑɜɒɔɞ ɚɐəɟ ɔɗɔ əɑɝɖɚɗɨɖɚ ɘɑɗɖɔɡ ɖɔɝɞ, ɜɌɝɛɚ-

ɗɚɒɑəəɧɡ Ɏɚɖɜɟɏ ɍɚɗɨɤɚɕ ɢɑəɞɜɌɗɨəɚɕ ɖɔɝɞɧ, 

ɛɜɑɐɝɞɌɎɗɫɪɥɑɕ ɝɚɍɚɕ ɩɗɑɘɑəɞɌɜəɟɪ ɜɌɝɤɔ-

ɜɑəəɟɪ ɝɚɍɔɜɌɞɑɗɨəɧɑ ɝɔɝɞɑɘɟ.   

ȻɚɣɑɣəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɝ Tc99 ɛɜɔɘɑɜəɚ 

Ɏ 75% ɝɗɟɣɌɑɎ ɛɚɖɌɓɧɎɌɑɞ ɚɞɝɟɞɝɞɎɔɑ əɌɖɚɛɗɑ-

əɔɫ ɜɌɐɔɚɔɓɚɞɚɛɌ Ɏ ɛɚɜɌɒɑəəɚɕ ɛɚɣɖɑ. ȺɐəɌɖɚ 

Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɘɚɒəɚ ɟɎɔɐɑɞɨ əɌɖɚɛɗɑ-

əɔɑ ɛɜɑɛɌɜɌɞɌ Ɏ əɑɍɚɗɨɤɔɡ ɜɑɏɔɚəɌɡ ɛɚɣɑɣəɚɕ 

ɛɌɜɑəɡɔɘɧ. ɃɌɝɞɚ ɩɞɚ ɘɚɒɑɞ ɍɧɞɨ ɛɜɚɐɑɘɚə-

ɝɞɜɔɜɚɎɌəɚ ɞɚɗɨɖɚ ɛɚɝɗɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɚɍɜɌ-

ɍɚɞɖɔ. ȴəɚɏɐɌ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɑ ɔɓɚɍɜɌɒɑ-

əɔɫ ɛɚɣɑɖ ɝ ȸȶȰȻ ɘɚɏɟɞ Ɏɧɏɗɫɐɑɞɨ ɛɚɐɚɍəɚ 

ɔɓɚɍɜɌɒɑəɔɫɘ  ɛɜɔ ɏɔɐɜɚəɑɠɜɚɓɑ [9]. 

Ȼɜɔ ɩɖɝɖɜɑɞɚɜəɚɕ ɟɜɚɏɜɌɠɔɔ, ɖɌɖ ɛɜɌɎɔ-

ɗɚ, ɠɟəɖɢɔɫ ɔ  ɖɚəɞɟɜɧ  ɛɚɜɌɒɑəəɚɕ ɛɚɣɖɔ əɑ 

ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ, əɚ ɚəɌ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɝɚ-

ɝɞɚɫəɔɑ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɛɚɣɖɔ, ɞɌɖ ɖɌɖ ɛɚ-

ɣɞɔ Ɏ 40% əɌɍɗɪɐɑəɔɕ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɧɕ ɚɜ-

ɏɌə ɛɚɐɎɑɜɏɌɑɞɝɫ ɏɔɐɜɚəɑɠɜɚɞɔɣɑɝɖɚɕ ɞɜɌəɝ-

ɠɚɜɘɌɢɔɔ [10].  

Ȼɜɔ ɢɔɝɞɚɝɖɚɛɔɔ ɘɚɒəɚ ɎɧɫɎɔɞɨ ɚɞɝɟɞ-

ɝɞɎɔɑ ɟɝɞɨɫ ɘɚɣɑɞɚɣəɔɖɌ əɌ ɛɚɜɌɒɑəəɚɕ ɝɞɚ-

ɜɚəɑ; ɚɐəɌɖɚ, ɣɌɥɑ Ɏɝɑɏɚ ɚəɚ ɛɜɔɝɟɞɝɞɎɟɑɞ, əɚ 

ɛɜɔ ɜɑɞɜɚɏɜɌɐəɚɕ ɛɔɑɗɚɏɜɌɠɔɔ ɚɞɘɑɣɌɑɞɝɫ 

Ɍɞɜɑɓɔɫ ɘɚɣɑɞɚɣəɔɖɌ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɚɐəɚɝɞɚɜɚəəɑɕ ȸȶȰȻ 

ɚɛɜɌɎɐɌəɚ ɛɜɚɎɑɐɑəɔɑ Ɍəɞɑ- ɔ ɛɚɝɞəɌɞɌɗɨəɚɏɚ 

ɚɍɝɗɑɐɚɎɌəɔɫ Ɏɝɑɕ ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɚɕ ɝɔɝɞɑ-

ɘɧ.  

ȹɔɒɑ ɛɜɔɎɚɐɔɘ ɝɚɍɝɞɎɑəəɚɑ əɌɍɗɪɐɑ-

əɔɑ. 

Ȯ ɝɞɌɢɔɚəɌɜ əɌ ɛɗɌəɚɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ 

ɚɍɜɌɥɌɑɞɝɫ ɘɌɘɌ ɜɑɍɬəɖɌ ȴ. ð ɘɌɗɨɣɔɖ, ɎɚɓɜɌɝɞ 

2 ɘɑɝ. 16 ɐəɑɕ. ȹɌ ɘɚɘɑəɞ ɛɚɝɞɟɛɗɑəɔɫ ɝɚ ɝɗɚɎ 

ɘɌɘɧ ɒɌɗɚɍ əɑɞ. ȴɓ ɌəɌɘəɑɓɌ: ɛɜɔ ɛɗɌəɚɎɚɘ 

ȿȳȴ ɘɌɞɑɜɔ Ɏ ɝɜɚɖ 28 əɑɐɑɗɨ ɍɑɜɑɘɑəəɚɝɞɔ ɟ 

ɛɗɚɐɌ ɎɧɫɎɗɑəɌ ɘɟɗɨɞɔɖɔɝɞɚɓəɌɫ ɐɔɝɛɗɌɓɔɫ ɗɑ-

Ɏɚɕ ɛɚɣɖɔ. Ȼɚɝɗɑ ɜɚɒɐɑəɔɫ əɌ ɖɚəɞɜɚɗɨəɚɘ 

ȿȳȴ ɛɚɣɑɖ ɎɧɫɎɗɑəɌ ɏɔɐɜɚəɑɠɜɚɞɔɣɑɝɖɌɫ 

ɞɜɌəɝɠɚɜɘɌɢɔɫ ɝɗɑɎɌ. ȼɑɍɑəɚɖ ɚɞ 2 ɍɑɜɑɘɑəəɚ-

ɝɞɔ, 2ɡ ɜɚɐɚɎ. ȭɑɜɑɘɑəəɚɝɞɨ ɛɜɚɞɑɖɌɗɌ əɌ ɠɚəɑ 

Ɍəɑɘɔɔ. ȼɚɝɞ ɛɜɔ ɜɚɒɐɑəɔɔ 55 ɝɘ, Ɏɑɝ 4540 ɏɜ. 

ȼɚɐɧ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ, Ɏ ɝɜɚɖ 39 əɑɐɑɗɨ. Ȯ ɜɌɓ-

Ɏɔɞɔɔ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɎɚɓɜɌɝɞɟ. ȹɌɝɗɑɐɝɞɎɑə-

əɚɝɞɨ əɑ ɚɞɫɏɚɥɑəɌ. ȺɍɦɑɖɞɔɎəɧɕ ɝɞɌɞɟɝ: ɚɍ-

ɥɑɑ ɝɚɝɞɚɫəɔɑ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ. ȽɌɘɚɣɟɎ-

ɝɞɎɔɑ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ. ȲɔɎɚɞ Ɏ Ɍɖɞɑ ɐɧɡɌ-

əɔɫ əɑ ɟɣɌɝɞɎɟɑɞ, Ɍɝɝɔɘɑɞɜɔɣɑə. Ȼɜɔ ɛɌɗɨɛɌ-

ɢɔɔ: ɒɔɎɚɞ Ɏ ɛɜɌɎɚɕ ɛɚɗɚɎɔəɑ ɘɫɏɖɔɕ, Ɏ ɗɑɎɚɕ 

ɛɚɗɚɎɔəɑ ɒɔɎɚɞɌ ɛɌɗɨɛɔɜɟɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ  

ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɛɗɚɞəɚɕ ɖɚəɝɔɝɞɑəɢɔɔ, ɜɌɓ-

ɘɑɜɌɘɔ 10 ɡ 9 ɝɘ., ɍɑɓɍɚɗɑɓəɑəəɚɑ. ȸɚɣɑɔɝɛɟɝ-

ɖɌəɔɑ ɝɎɚɍɚɐəɚɑ, ɍɑɓɍɚɗɑɓəɑəəɚɑ. Ƚɞɟɗ ɖɌɤɔɢɑ-

ɚɍɜɌɓəɧɕ. ȷɌɍɚɜɌɞɚɜəɧɑ ɐɌəəɧɑ Ɏ ɛɜɑɐɑɗɌɡ 

ɎɚɓɜɌɝɞəɚɕ əɚɜɘɧ. Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ Ɏ ɝɞɌɢɔɚəɌɜɑ ɚɞɘɑɣɌɑɞɝɫ: ɛɜɌɎɌɫ ɛɚɣ-

ɖɌ ɜɌɝɛɚɗɚɒɑəɌ Ɏ ɞɔɛɔɣəɚɘ ɘɑɝɞɑ. ɀɚɜɘɌ ɍɚɍɚ-

ɎɔɐəɌɫ. ȶɌɛɝɟɗɌ ɝɚɡɜɌəɑəɌ. ȶɚəɞɟɜ ɜɚɎəɧɕ, 

ɣɬɞɖɔɕ. ȼɌɓɘɑɜ 75 x 37 ɘɘ. ɄɔɜɔəɌ ɛɌɜɑəɡɔɘɧ 

- 15 ɘɘ., ɏɔɛɚɩɡɚɏɑəəɌɫ, ɐɔɠɠɑɜɑɢɔɜɚɎɖɌ ɝɗɚɑɎ 

ɝɚɡɜɌəɑəɌ. ȷɚɡɌəɖɌ ɜɌɝɤɔɜɑəɌ ɐɚ 5,5 ɘɘ. Ȱɧ-

ɡɌɞɑɗɨəɌɫ ɩɖɝɖɟɜɝɔɫ ɝɚɡɜɌəɑəɌ. Ȯ ɛɜɚɑɖɢɔɔ 

ɗɑɎɚɕ ɛɚɣɖɔ ɗɚɢɔɜɟɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ Ɍəɩɡɚ-

ɏɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɣɑɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟ-

ɜɌɘɔ, ɜɌɓɘɑɜɌɘɔ Ɏ ɐɔɌɘɑɞɜɑ ɚɞ 20 ɐɚ 26 ɘɘ, 

ɝɌɘɚɑ ɖɜɟɛəɚɑ - ɜɌɓɘɑɜɚɘ 94 x 91 ɘɘ, ɛɚɣɑɣəɌɫ 

ɛɌɜɑəɡɔɘɌ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɑɞɝɫ. Ȼɚɣɑɣəɧɕ 

ɝɔəɟɝ əɑ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ. ȸɚɣɑɎɚɕ ɛɟɓɧɜɨ ɛɟɝɞ 

(ȼɔɝ. 3). 

ȰɌəəɧɑ ɩɖɝɖɜɑɞɚɜəɚɕ ɟɜɚɏɜɌɠɔɔ ɔ ɢɔɝɞɚ-

ɏɜɌɠɔɔ: ɝɛɜɌɎɌ ɛɚɣɖɌ ɍɚɍɚɎɔɐəɚɕ ɠɚɜɘɧ, ɜɌɝ-

ɛɚɗɚɒɑəɌ əɌ ɟɜɚɎəɑ Th12-L4, ɜɚɞɔɜɚɎɌəɌ Ɏɚ 

ɠɜɚəɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. ɀɟəɖɢɔɫ ɛɜɌɎɚɕ ɛɚɣɖɔ 

ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ, ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɌɫ. Ƀȷȶ ɍɑɓ 

ɜɌɝɤɔɜɑəɔɫ ɔ ɐɑɠɚɜɘɌɢɔɔ, ɘɚɣɑɞɚɣəɔɖ ɛɜɚɡɚ-

ɐɔɘ, ɛɌɝɝɌɒ ɖɚəɞɜɌɝɞɌ əɑ əɌɜɟɤɑə. ȽɘɑɥɌɑ-

ɘɚɝɞɨ ɐɚɛɟɝɞɔɘɌɫ. ȶɚəɞɟɜɧ ɗɑɎɚɕ ɛɚɣɖɔ əɑ Ɏɔ-

ɓɟɌɗɔɓɔɜɟɪɞɝɫ, ɠɟəɖɢɔɫ əɑ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ. Ȯ 

ɗɑɎɚɕ ɛɚɗɚɎɔəɑ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɓɌɞɑəɑəɔɑ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ 

(ɚɞ 10 ɜɑɍɜɌ ɐɚ ɖɜɑɝɞɢɚɎɧɡ ɛɚɓɎɚəɖɚɎ), ɝ ɣɑɞ-

ɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɝɘɑɥɌɪɥɑɑ ɛɑɞɗɔ ɖɔɤɑɣəɔɖɌ 

ɎɛɜɌɎɚ (ɜɌɝɤɔɜɑəəɧɑ Ɏəɟɞɜɔɛɚɣɑɣəɧɑ ɛɚɗɚ-

ɝɞɔ?). Ȼɜɔ ɜɑɞɜɚɏɜɌɐəɚɕ ɢɔɝɞɚɏɜɌɠɔɔ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɘɚɣɑɎɚɏɚ ɛɟɓɧ-

ɜɫ əɑ ɎɧɫɎɗɑəɚ (ȼɔɝ. 2Ɍ, 2ɍ).  

ȴɓ ɛɜɚɞɚɖɚɗɌ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ɍɜɪɤəɚɏɚ ɝɑɏɘɑəɞɌ: ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɌɍɐɚɘɔəɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ɎɧɛɚɗəɑəɌ ɛɚ ɝɞɌə-

ɐɌɜɞəɚɕ ɘɑɞɚɐɔɖɑ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞ-

əɧɘ ɟɝɔɗɑəɔɑɘ, ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɛɚɝɞɜɚɑəɔɑɘ 

ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɡ ɜɑɠɚɜɘɌɢɔɕ. ȹɌɐɛɚɣɑɣəɔɖɔ 

ɣɑɞɖɚ əɑ ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ ɓɌ ɝɣɑɞ ɖɚɘɛɜɑɝ-

ɝɔɔ ɗɑɎɚɕ ɛɚɣɖɚɕ. ȷɑɎɌɫ ɛɚɣɖɌ ɟɎɑɗɔɣɑəɌ Ɏ 

ɜɌɓɘɑɜɑ ɓɌ ɝɣɑɞ  əɌɗɔɣɔɫ  ɘəɚɒɑɝɞɎɑəəɧɡ  ɖɔɝ- 
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ɞɚɓəɧɡ ɝɞɜɟɖɞɟɜ, ɘɌɖɝɔɘɌɗɨəɧɘ ɜɌɓɘɑɜɚɘ ɐɚ 

83 x 96 x 96 ɘɘ, ɣɞɚ ɎɧɓɧɎɌɑɞ ɎɧɜɌɒɑəəɟɪ 

ɐɔɝɗɚɖɌɢɔɪ ɔ ɖɚɘɛɜɑɝɝɔɪ ɝɚɝɑɐəɔɡ ɚɜɏɌəɚɎ. 

ȻɚɣɑɣəɌɫ ɛɌɜɑəɡɔɘɌ ɔɝɞɚəɣɑəɌ, ɌɜɡɔɞɑɖɞɚəɔɖɌ 

əɌɜɟɤɑəɌ, ɚɞɘɑɣɌɑɞɝɫ ɝɗɌɍɚɑ əɑɜɌɎəɚɘɑɜəɚɑ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ  ɛɌɜɑəɡɔɘɧ  ɛɚɣɖɔ. ɀɟəɖɢɔɫ  

ɛɚɣɖɔ əɑ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ. ȸɚɣɑɞɚɣəɔɖ əɑ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɑɞɝɫ. Ȼɚɝɞɟɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ Ɏ ɃȷȽ ɔ ɘɚɣɑɞɚɣəɔɖ əɑɞ. ȽɗɌɍɚɑ ɎɧɫɎɗɑ-

əɔɑ ɛɚɣɑɣəɚɕ əɚɒɖɔ. ȻɜɌɎɌɫ ɛɚɣɖɌ: ɟɘɑɜɑəəɚ 

ɟɎɑɗɔɣɑəɌ, ɐɗɔəəɔɖ ɐɚ 78 ɘɘ, ɛɚɗɚɒɑəɔɑ ɔ 

ɠɚɜɘɌ əɑ ɔɓɘɑəɑəɧ, ɖɚəɞɟɜɧ ɜɚɎəɧɑ, ɣɑɞɖɔɑ. Ȯ 

Ɏɧɐɑɗɔɞɑɗɨəɟɪ ɠɌɓɟ ɝɖɌəɔɜɚɎɌəɔɫ (əɌ 5-ɚɕ 

ɘɔəɟɞɑ) ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɧɕ ɖɚɘɛɗɑɖɝ əɑ ɜɌɝ-

ɤɔɜɑə, əɑ ɐɑɠɚɜɘɔɜɚɎɌə, ɘɚɣɑɞɚɣəɔɖ ɛɜɚɝɗɑ-

ɒɔɎɌɑɞɝɫ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ, ɐɔɌɘɑɞɜ əɑ 

ɜɌɝɤɔɜɑə. ȻɌɜɌəɑɠɜɌɛɨəɌɫ ɖɗɑɞɣɌɞɖɌ əɑ ɔɓɘɑ-

əɑəɌ. ȸɚɣɑɎɚɕ ɛɟɓɧɜɨ ɓɌɖɚəɞɜɌɝɞɔɜɚɎɌə (ȼɔɝ 

1).  

ȴɓ ɛɜɚɞɚɖɚɗɌ ɚɛɑɜɌɢɔɔ: ɗɪɘɍɚɞɚɘɔɫ ɝɗɑ-

ɎɌ, ɎɝɖɜɧɞɌ ɛɌɜɌəɑɠɜɌɗɨəɌɫ ɖɌɛɝɟɗɌ. ȼɑɎɔɓɔɫ. 

ȷɑɎɌɫ ɛɚɣɖɌ ɜɌɓɘɑɜɌɘɔ 12 x 8 x 7 ɝɘ, ɝɚɝɞɚɔɞ 

ɔɓ ɏɜɟɍɚɕ ɍɑɗɑɝɚɎɌɞɚɏɚ ɢɎɑɞɌ ɞɖɌəɔ ɝ ɘəɚɒɑ-

ɝɞɎɑəəɧɘɔ ɖɔɝɞɌɘɔ ɚɞ 2 ɐɚ 20 ɘɘ. ȷɚɡɌəɖɌ 

ɜɑɓɖɚ ɜɌɝɤɔɜɑəɌ, əɌɛɜɫɒɑəɌ, ɘɚɣɑɞɚɣəɔɖ əɌ 

ɛɜɚɞɫɒɑəɔɔ 3 ɝɘ ɚɞ ɟɜɚɎəɫ ɗɚɡɌəɖɔ ɝ ɛɜɚɝɎɑ-

ɞɚɘ, ɐɔɌɘɑɞɜɚɘ ɐɚ 5 ɘɘ, ɐɔɝɞɌɗɨəɑɑ Ɏ Ɏɔɐɑ ɝɚ-

ɑɐɔəɔɞɑɗɨəɚ-ɞɖɌəəɚɏɚ ɞɫɒɌ ɍɑɓ ɛɜɚɝɎɑɞɌ. Ȯ 

ɓɚəɑ Ɏɚɜɚɞ ɛɚɣɖɔ, Ɏɑɜɡəɑɏɚ ɛɚɗɪɝɌ ð ɖɜɚɎɑəɚɝ-

əɧɑ ɝɚɝɟɐɧ ɜɌɓəɚɏɚ ɖɌɗɔɍɜɌ. ȻɜɚɔɓɎɑɐɑəɌ 

ɛɟəɖɢɔɫ ɜɑɓɖɚ ɜɌɝɤɔɜɑəəɚɕ ɗɚɡɌəɖɔ, ɟɐɌɗɑəɚ 

ɐɚ 420 ɘɗ ɛɜɚɓɜɌɣəɚɕ ɒɑɗɞɚɎɌɞɚɏɚ ɢɎɑɞɌ ɒɔɐ-

ɖɚɝɞɔ. ȮɧɛɚɗəɑəɌ əɑɠɜɟɜɑɞɑɜɩɖɞɚɘɔɫ.  

ȰɌəəɧɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ: 

ɘɌɖɜɚɛɜɑɛɌɜɌɞ - ɛɚɣɖɌ ɜɌɓɘɑɜɚɘ 11 x 6,5 x 2,5 

ɝɘ, ɞɖɌəɨ ɝ ɛɚɎɑɜɡəɚɝɞɔ əɑɚɐəɚɜɚɐəɌɫ, ɝɑɜɚâ-

ɍɌɏɜɚɎɚɏɚ ɢɎɑɞɌ, əɌ ɍɚɗɨɤɑɘ ɛɜɚɞɫɒɑəɔɔ ɝ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɖɔ-

ɝɞɧ, ɐɔɌɘɑɞɜɚɘ ɚɞ 0,2 ɐɚ 1,5 ɝɘ., ɝ ɛɚɎɑɜɡəɚɝɞɔ 

ɝɑɜɚɏɚ ɢɎɑɞɌ, əɌ ɜɌɓɜɑɓɑ ɝɚɐɑɜɒɔɘɚɑ ɝɑɜɚɓəɚɑ, 

ɝ ɛɜɔɘɑɝɨɪ ɡɗɚɛɨɑɎɔɐəɧɡ ɘɌɝɝ, ɝɞɑəɖɌ ɏɗɌɐɖɌɫ, 

ɝɑɜɚɏɚ ɢɎɑɞɌ. ȹɌ ɜɌɓɜɑɓɑ ɛɌɜɑəɡɔɘɌ ɜɑɓɖɚ ɔɝ-

ɞɚəɣɑəɌ ɐɚ 0,3 ɝɘ, ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɛɜɚɝɗɑɒɔɎɌ-

ɑɞɝɫ, ɝɑɜɚ-ɍɑɗɑɝɚɏɚ ɢɎɑɞɌ, ɚɛɜɑɐɑɗɫɪɞɝɫ ɘəɚɒɑ-

ɝɞɎɑəəɧɑ, ɖɔɝɞɚɎɔɐəɧɑ ɛɚɗɚɝɞɔ, Ɏ ɐɔɌɘɑɞɜɑ ɚɞ 

1 ɐɚ 6 ɝɘ, Ɏəɟɞɜɑəəɫɫ ɝɞɑəɖɌ ɖɔɝɞ ɏɗɌɐɖɌɫ, ɝɑ-

ɜɚɏɚ ɢɎɑɞɌ, ɓɌɛɚɗəɑəəɌɫ ɝɑɜɚɓəɧɘ ɝɚɐɑɜɒɔ-

ɘɧɘ, ɝ ɒɑɗɞɚɎɌɞɧɘ ɚɞɞɑəɖɚɘ (ȼɔɝ. 4). ȷɚɡɌəɖɌ 

ɜɑɓɖɚ ɜɌɝɤɔɜɑəɌ ɐɚ 6 x 7 x 0,7 ɝɘ, ɝɗɔɓɔɝɞɌɫ 

ɗɚɡɌəɖɔ ɝɑɜɚɏɚ ɢɎɑɞɌ. Ȯ ɚɐəɚɘ ɔɓ ɛɚɗɑɕ  ɓɜɑəɔɫ  

ȼɔɝ. 1. 

ȼɔɝ. 1.  ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȸȻȼ. 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2,Ɍ. ȸɔɖɢɔɚəəɌɫ ɢɔɝɞɚɏɜɌɠɔɫ.                                                 ȼɔɝ. 2,ɍ.   ɉɖɝɖɜɑɞɚɜəɌɫ ɟɜɚɏɜɌɠɔɫ. 
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ɚɛɜɑɐɑɗɫɑɞɝɫ ɠɜɌɏɘɑəɞ ɘɚɣɑɞɚɣəɔɖɌ ɐɗɔəɚɕ 1,5 

ɝɘ, əɌ ɜɌɓɜɑɓɑ ɛɜɚɝɎɑɞ ɘɚɣɑɞɚɣəɔɖɌ əɑɝɖɚɗɨɖɚ 

ɜɌɝɤɔɜɑə ɐɚ 0,7 ɝɘ, ɝɗɔɓɔɝɞɌɫ ɝɑɜɚɏɚ ɢɎɑɞɌ.  

ȸɔɖɜɚɛɜɑɛɌɜɌɞ: Ɏ ɔɝɝɗɑɐɟɑɘɧɡ ɛɜɑɛɌɜɌɞɌɡ, 

ɚɖɜɌɤɑəəɧɡ ɏɑɘɌɞɚɖɝɔɗɔə-ɩɚɓɔəɚɘ, ɞɖɌəɨ ɛɚɣ-

ɖɔ ɛɜɑɐɝɞɌɎɗɑəɌ ɘəɚɒɑɝɞɎɚɘ ɖɔɝɞ ɜɌɓəɚɕ Ɏɑ-

ɗɔɣɔəɧ, ɜɌɝɛɚɗɚɒɑəəɧɡ ɛɚ Ɏɝɑɕ ɞɖɌəɔ ɛɚɣɖɔ, 

ɎɧɝɞɗɌəəɧɡ ɟɛɗɚɥɑəəɧɘ ɩɛɔɞɑɗɔɑɘ, ɛɜɔɘɔ-

ɞɔɎəɧɑ ɩɘɍɜɔɚəɌɗɨəɧɑ ɝɞɜɟɖɞɟɜɧ, ɚɣɌɏɔ əɑɓɜɑ-

ɗɚɕ ɘɑɓɑəɡɔɘɧ. ȺɞɘɑɣɌɪɞɝɫ ɘɑɗɖɔɑ ɟɣɌɝɞɖɔ ɝ 

ɝɚɡɜɌəɔɎɤɑɕɝɫ ɞɖɌəɔ ɛɚɣɖɔ ɝ əɑɍɚɗɨɤɔɘ ɖɚɗɔ-

ɣɑɝɞɎɚɘ ɖɗɟɍɚɣɖɚɎ ɔ ɖɌəɌɗɨɢɑɎ. ɃɌɝɞɨ ɖɗɟɍɚɣ-

ɖɚɎ ɏɔɛɚɛɗɌɓɔɜɚɎɌəɌ. Ȯ ɝɞɜɚɘɑ ɗɔɘɠɚɏɔɝɞɔɚ-

ɢɔɞɌɜəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ. ȷɚɡɌəɖɌ ɝ ɚɣɌɏɌɘɔ 

ɜɌɓɜɌɝɞɌəɔɫ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ, ɗɔɘɠɚɏɔ-

ɝɞɔɚɢɔɞɌɜəɚɕ ɔəɠɔɗɨɞɜɌɢɔɑɕ. ȸɚɣɑɞɚɣəɔɖ: Ɏ 

ɝɞɑəɖɑ ð ɜɌɓɜɌɝɞɌəɔɑ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ, 

ɚɣɌɏɔ ɗɔɘɠɚɔɐəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ. ȳɌɖɗɪɣɑəɔɑ: 

ɘɟɗɨɞɔɖɔɝɞɚɓəɌɫ ɐɔɝɛɌɓɔɫ ɗɑɎɚɕ ɛɚɣɖɔ. 

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɛɜɚɞɑɖɌɗ ɍɑɓ 

ɚɝɗɚɒəɑəɔɕ. ɄɎɧ ɝəɫɞɧ əɌ 10-ɑ ɝɟɞɖɔ, ɜɌəɌ 

ɓɌɒɔɗɌ ɛɑɜɎɔɣəɧɘ əɌɞɫɒɑəɔɑɘ. ȼɑɍɑəɚɖ Ɏɧɛɔ-

ɝɌə ɛɚɐ əɌɍɗɪɐɑəɔɑ ɟɣɌɝɞɖɚɎɚɏɚ ɛɑɐɔɌɞɜɌ ɛɚ 

ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌ ɚɝəɚɎɌəɔɔ ɌəɌɘəɑɓɌ, 

ɖɗɔəɔɣɑɝɖɔɡ ɐɌəəɧɡ, ɐɌəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ, ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɐɌəəɧɡ ɔ 

ɓɌɖɗɪɣɑəɔɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ 

ɎɧɝɞɌɎɗɑə ɐɔɌɏəɚɓ çɏɔɐɜɚəɑɠɜɚɞɔɣɑɝɖɌɫ ɠɚɜɘɌ 

ɘɟɗɨɞɔɖɔɝɞɚɓəɚɕ ɐɔɝɛɗɌɓɔɔ ɗɑɎɚɕ ɛɚɣɖɔè. 
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ɁɌɕɞ ȯ.ɋ., ȱɛɌəɚɎ Ȯ.Ȭ., ȻɚɜɞəɚɎ ȸ.Ɋ., ȸɚɝɖɎɔɞɔəɌ ȱ.Ȭ.,  

ȯɚɗɟɍɑɎɌ Ȭ.Ƚ., ȷɌɞɧɛɚɎ ȸ.ȼ. 

 
ɑɝɘɚɞɜɫ əɌ ɟɝɛɑɡɔ ɝɚɎɜɑɘɑəəɚɕ ɘɑɐɔɢɔəɧ ɔ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɘɑɞɚɐɚɎ ɐɔ-

Ɍɏəɚɝɞɔɖɔ, ɛɜɚɍɗɑɘɌ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɚɍəɌɜɟɒɑəɔɫ ɔəɚɜɚɐəɧɡ ɞɑɗ ɐɧɡɌɞɑɗɨ-

əɧɡ ɛɟɞɑɕ, ɚɝɚɍɑəəɚ ɟ ɐɑɞɑɕ ɘɗɌɐɤɑɏɚ ɎɚɓɜɌɝɞɌ, ɚɝɞɌɑɞɝɫ Ɏɝɑ ɞɌɖɚɕ ɒɑ Ɍɖɞɟ-

Ɍɗɨəɚɕ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɔɞɨ ɓəɌɣɑəɔɑ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɫ, ɜɑəɞɏɑəɚɝɖɚɛɔɫ, ȸȽȶȾ) Ɏ ɎɧɫɎɗɑəɔɔ ɔəɚɜɚɐəɧɡ ɞɑɗ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȸɑɞɚɐɧ ɖɚɘɛɗɑɖɝəɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɫɎɗɫɪɞɝɫ ɚɝ-

əɚɎəɧɘɔ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɔəɚɜɚɐəɧɑ ɞɑɗɌ ɐɧɡɌɞɑɗɨəɧɡ 

ɛɟɞɑɕ.  ȶ ɝɚɒɌɗɑəɔɪ, ɞɜɌɐɔɢɔɚəəɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ ɘɑɞɚɐɧ ɞɌɖɔɑ, ɖɌɖ ɚɍɓɚɜəɌɫ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɫ ɔ ɜɑəɞɏɑəɚɝɖɚɛɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, əɑ ɎɝɑɏɐɌ ɛɚɓɎɚɗɫɪɞ ɛɚɗɟɣɔɞɨ 

əɑɚɍɡɚɐɔɘɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɡɌɜɌɖɞɑɜɑ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɛɜɑɐɛɚɗɌɏɌɑɘɧɡ ɔəɚɜɚɐəɧɡ ɞɑɗ, 

ɚɝɚɍɑəəɚ əɑɚɜɏɌəɔɣɑɝɖɔɡ.  Ȼɜɔɘɑəɑəɔɑ ȸȽȶȾ Ɏ ɛɚɐɌɎɗɫɪɥɑɘ ɣɔɝɗɑ ɝɗɟɣɌɑɎ ɛɚɓɎɚɗɫɑɞ 

ɟɝɛɑɤəɚ ɝɛɜɌɎɗɫɞɨɝɫ ɝ ɩɞɚɕ ɓɌɐɌɣɑɕ.  ȰɌəəɌɫ ɜɌɍɚɞɌ ɚɝəɚɎɌəɌ əɌ ɝɚɍɝɞɎɑəəɚɘ ɚɛɧɞɑ: 

ɛɜɑɐɝɞɌɎɗɑəɧ ɖɗɔəɔɣɑɝɖɔɑ ɝɗɟɣɌɔ, ɐɎɌ ɔɓ ɖɚɞɚɜɧɡ ɍɚɗɑɑ ɔɗɔ ɘɑəɑɑ ɞɔɛɔɣəɧ ɐɗɫ ɗɪɐɑɕ 

ɎɚɓɜɌɝɞəɚɕ ɖɌɞɑɏɚɜɔɔ ɝɞɌɜɤɑ 70 ɗɑɞ. Ⱦɜɑɞɔɕ ɒɑ ɝɗɟɣɌɕ ɚɞəɚɝɔɞɑɗɨəɚ ɜɑɐɖɔɕ, ɛɚɞɚɘɟ 

ɖɌɖ ɝɎɫɓɌə ɝ ɞɜɟɐəɚ ɎɧɫɎɗɫɑɘɧɘ ɔəɚɜɚɐəɧɘ ɞɑɗɚɘ, ɛɚɛɌɎɤɔɘ Ɏ ɐɧɡɌɞɑɗɨəɧɑ ɛɟɞɔ ɛɚ-

ɝɗɑ ɎɜɌɣɑɍəɚɕ ɘɌəɔɛɟɗɫɢɔɔ.   

            ȮɧɎɚɐɧ. ȶɗɪɣɑɎɟɪ ɜɚɗɨ Ɏ ɜɑɤɑəɔɔ ɩɞɚɕ ɛɜɚɍɗɑɘɧ ɔɏɜɌɪɞ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɞɌɖɔɑ,  ɖɌɖ ɞɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɖɚɞɚɜɌɫ 

ɫɎɗɫɑɞɝɫ ɛɜɚɝɞɧɘ ɔ ɚɍɥɑɐɚɝɞɟɛəɧɘ ɘɑɞɚɐɚɘ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔəɚɜɚɐəɧɡ ɞɑɗ ɐɧɡɌɞɑɗɨ-

əɧɡ ɛɟɞɑɕ, ɔ ȸȽȶȾ ð əɑɓɌɘɑəɔɘɧɕ ɘɑɞɚɐ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ əɑɚɜɏɌəɔɣɑɝɖɔɡ ɔ ɝɗɌɍɚɖɚə-

ɞɜɌɝɞəɧɡ ɔəɚɜɚɐəɧɡ ɞɑɗ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɔəɚɜɚɐəɧɑ ɞɑɗɌ, ɐɧɡɌɞɑɗɨəɧɑ ɛɟɞɔ, ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔ-

ɖɌ, ȸȽȶȾ. 

 

TO THE QUESTION ABOUT FOREIGN BODIES OF RESPIRATORY TRACT 

 

Khayt  G.Y., Epanov  V.A., Portnov  M.Y., Moskvitina  E.A.,  

Golubeva A.S., Latipov M.R.  
 

espite the advances of modern medicine and the improvement of diagnostic 

methods, the problem of early detecti on of foreign bodies in the respiratory 

tract, especially among young children, remains as relevant.  

Objective . To determine the value of radiology diagnostics (radiography, fluo r-

oscopy, MSCT) in detection of foreign bodies in the respiratory tract.  

Mater ials and methods . Methods of complex radiological diagnostics are basic in 

the examination of patients with suspected foreign bodies in respiratory tract. Unfortunat e-

ly, traditional x -ray methods such as radiography or fluoroscopy of the chest cavity is no t 

always useful to receive necessary information about the nature and localization of suspec t-

ed foreign bodies, especially inorganic. The use of MSCT can successfully cope with this task 

in majority of cases. This work is based on personal experience: are presented clinical cases, 

two of which are more or less typical for people over 70 years. The third case is comparativ e-

ly rare, because it is associated with difficulty in identification of foreign body trapped in the 

respiratory tract after medical manipu lation.  

Conclusions . A key role in solving this problem is played by diagnostic methods 

such as traditional radiography of the chest cavity, which is simple and public method for 

the d etection of foreign bodies in the respiratory tract, and MSCT ð an indi spensable method 

ȹ 

D 

ȽȷȿɃȬȵ ȴȳ ȻȼȬȶȾȴȶȴ 

 

ȽɞɌɎɜɚɛɚɗɨɝɖɔɕ ɖɜɌɑ-

Ɏɚɕ ɖɗɔəɔɣɑɝɖɔɕ ɖɚə-

ɝɟɗɨɞɌɞɔɎəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɢɑəɞɜ. 

ɏ. ȽɞɌɎɜɚɛɚɗɨ, ȼɚɝɝɔɫ. 

Stavropol Regional Clin i-

cal Consultative and 

Diagnostic Centre.  

Stavropol, Russia . 
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for the dia gnosis of inorganic and low -contrast foreign bodies.  

 
Keywords: foreign body, respiratory tract, radiology, MSCT.   
 
 

 
 

əɚɜɚɐəɧɑ ɞɑɗɌ (corpora aliena) ð ɣɟɒ-

ɐɧɑ ɚɜɏɌəɔɓɘɟ ɞɑɗɌ, ɎəɑɐɜɔɎɤɔɑɝɫ Ɏ 

ɞɖɌəɔ (ɚɜɏɌəɧ, ɛɚɗɚɝɞɔ) ɣɑɜɑɓ ɑɝɞɑ-

ɝɞɎɑəəɧɑ ɚɞɎɑɜɝɞɔɫ ɔɗɔ  ɣɑɜɑɓ ɜɌəɧ. ȴəɚɜɚɐ-

əɧɑ ɞɑɗɌ (ȴȾ) ɛɚɛɌɐɌɪɞ Ɏ   ɐɧɡɌɞɑɗɨəɧɑ ɛɟɞɔ 

ɜɌɓɗɔɣəɧɘɔ ɛɟɞɫɘɔ. ȸɌɗɑəɨɖɔɑ ɐɑɞɔ ɣɌɝɞɚ ɍɑ-

ɜɟɞ Ɏ ɜɚɞ ɘɚəɑɞɧ, ɛɟɏɚɎɔɢɧ, ɝɖɜɑɛɖɔ, ɍɟɗɌɎɖɔ, 

ɣɌɝɞɔ  ɔɏɜɟɤɑɖ, ɖɚɝɞɚɣɖɔ ɜɌɓɗɔɣəɧɡ ɛɗɚɐɚɎ ɔ 

ɛɜ. Ȼɜɔ ɖɌɤɗɑ, ɝɘɑɡɑ, ɖɜɔɖɑ, ɛɗɌɣɑ, ɔɝɛɟɏɑ ɔ 

ɛɌɐɑəɔɔ Ɏɘɑɝɞɑ  ɝ ɜɑɓɖɔɘ ɏɗɟɍɚɖɔɘ Ɏɐɚɡɚɘ 

ɛɜɚɔɝɡɚɐɔɞ ɎɞɫɏɔɎɌəɔɑ ɩɞɔɡ ɛɜɑɐɘɑɞɚɎ  Ɏ ɛɚ-

ɗɚɝɞɨ ɏɗɚɞɖɔ, ɏɚɜɞɌəɔ ɔ ɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɚɏɚ 

ɐɑɜɑɎɌ. ȿ ɍɚɗɑɑ Ɏɓɜɚɝɗɧɡ ɐɑɞɑɕ  ȴȾ Ɍɝɛɔɜɔɜɟ-

ɪɞɝɫ Ɏɚ Ɏɜɑɘɫ ɔɏɜ ɔ ɍɑɏɌ ɝ ɛɚɐɚɍəɧɘɔ ɛɜɑɐɘɑ-

ɞɌɘɔ Ɏɚ ɜɞɟ. Ȯɓɜɚɝɗɧɑ Ɍɝɛɔɜɔɜɟɪɞ ȴȾ ɓəɌɣɔ-

ɞɑɗɨəɚ ɜɑɒɑ, Ɏ ɚɝəɚɎəɚɘ Ɏ ɝɚɝɞɚɫəɔɔ Ɍɗɖɚɏɚɗɨ-

əɚɏɚ ɚɛɨɫəɑəɔɫ. ȶ ɟɝɗɚɎɔɫɘ, ɛɚɎɧɤɌɪɥɔɘ 

ɜɔɝɖ ɌɝɛɔɜɌɢɔɔ ɔəɚɜɚɐəɧɡ ɞɑɗ Ɏ Ɏɔɐɑ ɜɌɓɗɔɣ-

əɧɡ ɛɚ Ɏɑɗɔɣɔəɑ ɔ ɖɚəɝɔɝɞɑəɢɔɔ ɣɌɝɞɑɕ ɛɔɥɔ, 

ɚɞəɚɝɫɞɝɫ əɑɐɚɝɞɌɞɚɖ ɓɟɍɚɎ, ɛɚɗɨɓɚɎɌəɔɑ əɑ-

ɟɐɚɍəɧɘɔ ɓɟɍəɧɘɔ ɛɜɚɞɑɓɌɘɔ, ɜɌɓɗɔɣəɧɑ ɐɑ-

ɠɑɖɞɧ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ ɛɚɗɚɝɞɔ 

ɜɞɌ. Ȼɜɔɝɞɟɛɧ ɞɜɟɐəɚ ɝɐɑɜɒɔɎɌɑɘɚɏɚ ɎəɑɓɌɛ-

əɚɏɚ ɖɌɤɗɫ ɛɜɔ əɑɖɚɞɚɜɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ ɚɜɏɌ-

əɚɎ ɐɧɡɌəɔɫ (ɖɚɖɗɪɤ, ɍɜɚəɡɔɞ ɔ ɐɜ.) ɝɚɓɐɌɪɞ 

əɑɍɗɌɏɚɛɜɔɫɞəɧɑ ɟɝɗɚɎɔɫ, ɛɚɎɧɤɌɪɥɔɑ ɜɔɝɖ 

ɌɝɛɔɜɌɢɔɔ ɔəɚɜɚɐəɧɡ ɞɑɗ. ȮɑɝɨɘɌ ɜɑɌɗɨəɚɕ 

ɝɞɌəɚɎɔɞɝɫ ɛɜɑɐɛɚɝɧɗɖɌ ɖ ɌɝɛɔɜɌɢɔɔ ɔəɚɜɚɐ-

əɧɡ ɞɑɗ ɛɜɔ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ ɜɌɝɝɞɜɚɕɝɞɎɌɡ, 

ɝɚɛɜɚɎɚɒɐɌɪɥɔɡɝɫ ɝəɔɒɑəɔɑɘ ɓɌɥɔɞəɧɡ ɜɑ-

ɠɗɑɖɝɚɎ ɝɚ ɝɞɚɜɚəɧ ɛɚɗɚɝɞɔ ɜɞɌ, ɏɗɚɞɖɔ ɔ ɏɚɜ-

ɞɌəɔ, əɌɜɟɤɑəɔɑɘ ɏɗɚɞɌəɔɫ (ɍɟɗɨɍɌɜəɧɕ ɛɌɜɌ-

ɗɔɣ, ɘɔɌɝɞɑəɔɫ, ɞɜɌɎɘɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɔə-

ɝɟɗɨɞ).  ȴȾ ɛɚɛɌɐɌɪɞ Ɏ ɍɜɚəɡɔ ɔ ɗɑɏɖɔɑ ɞɌɖɒɑ  

Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɕ, ɛɜɚɎɚɐɫɥɔɡɝɫ ɛɚɐ ɩəɐɚ-

ɞɜɌɡɑɌɗɨəɧɘ əɌɜɖɚɓɚɘ. ȭɚɗɨɤɔəɝɞɎɚ Ɍɝɛɔɜɔ-

ɜɚɎɌəəɧɡ ɛɜɑɐɘɑɞɚɎ ɐɚɝɞɔɏɌɪɞ ɞɑɜɘɔəɌɗɨəɧɡ 

ɚɞɐɑɗɚɎ Ɏɚɓɐɟɡɚəɚɝəɧɡ ɛɟɞɑɕ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ 

ɛɜɑɐɑɗɌɡ ɗɑɏɖɔɡ ð ɛɜɚɝɎɑɞɌ ɍɜɚəɡɚɎ ɜɌɓɗɔɣəɚɏɚ 

ɖɌɗɔɍɜɌ (65%). ȳəɌɣɔɞɑɗɨəɌɫ ɔɡ ɣɌɝɞɨ (ɐɚ 22%) 

ɟɐɑɜɒɔɎɌɑɞɝɫ Ɏ ɞɜɌɡɑɑ ɔɗɔ ɏɚɜɞɌəɔ (13%). ȾɌ-

ɖɚɑ ɝɚɚɞəɚɤɑəɔɑ ɚɍɟɝɗɚɎɗɑəɚ Ɏɚɓɘɚɒəɚɝɞɫɘɔ ɔ 

ɝɚɝɞɚɫəɔɑɘ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɘɚɞɚɜəɚ-

ɜɑɏɟɗɫɞɚɜəɧɡ ɘɑɡɌəɔɓɘɚɎ ɓɌɥɔɞɧ, ɚɝɚɍɑəəɚ-

ɝɞɫɘɔ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ ɐɧɡɌɞɑɗɨəɧɡ 

ɛɟɞɑɕ əɌ ɔɡ ɛɜɚɞɫɒɑəɔɔ, Ɍ ɞɌɖɒɑ ɝɎɚɕɝɞɎɌɘɔ ɔ 

ɘɑɞɜɔɣɑɝɖɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ ɝɌɘɔɡ ɔəɚɜɚɐəɧɡ 

ɞɑɗ. ȿ ɐɑɞɑɕ ȴȾ əɑɜɑɐɖɚ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ Ɏ əɚ-

ɝɚɎɚɕ ɛɚɗɚɝɞɔ, ɖɟɐɌ ɚəɔ ɛɚɛɌɐɌɪɞ ɎɝɗɑɐɝɞɎɔɑ 

ɛɜɔɎɧɣɖɔ ɜɑɍɑəɖɌ ɎɖɗɌɐɧɎɌɞɨ ɝɑɍɑ Ɏ əɚɝ ɜɌɓ-

ɗɔɣəɧɑ ɘɑɗɖɔɑ ɛɜɑɐɘɑɞɧ. ȼɑɒɑ ɚəɔ ɛɚɛɌɐɌɪɞ 

ɞɟɐɌ ɛɜɔ ɜɎɚɞɑ.  

ȴəɚɜɚɐəɧɑ ɞɑɗɌ, ɛɚɛɌɐɌɪɥɔɑ Ɏ ɐɧɡɌ-

ɞɑɗɨəɧɑ ɛɟɞɔ ɜɌɓɐɑɗɫɪɞ əɌ ɐɎɑ ɍɚɗɨɤɔɑ ɏɜɟɛɛɧ 

ð ɩɖɓɚɏɑəəɧɑ (ɛɚɛɌɎɤɔɑ ɔɓ Ɏəɑɤəɑɕ ɝɜɑɐɧ) ɔ 

ɩəɐɚɏɑəəɧɑ (ɛɚɛɌɎɤɔɑ Ɏ ɍɜɚəɡɔ ɔ ɗɑɏɖɔɑ ɔɓ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɗɑɏɖɚɏɚ ɔɗɔ ɝɜɑɐɚɝɞɑəɔɫ 

ɗɔɍɚ ɚɍɜɌɓɚɎɌɎɤɔɑɝɫ Ɏ ɗɑɏɖɔɡ ɔ ɍɜɚəɡɌɡ). ȶɌɒ-

ɐɌɫ ɔɓ ɩɞɔɡ ɏɜɟɛɛ ɐɑɗɔɞɝɫ əɌ ɐɎɑ ɛɚɐɏɜɟɛɛɧ ð 

ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɑ ɔ əɑɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɑ 

ȴȾ. 

ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɔ ɜɑəɞɏɑəɚɎɝɖɔɑ 

ɝɔɘɛɞɚɘɧ ɓɌɎɔɝɫɞ ɚɞ ɜɌɓɘɑɜɌ, ɠɚɜɘɧ ɔ ɡɔɘɔ-

ɣɑɝɖɚɏɚ ɝɚɝɞɌɎɌ ɛɜɑɐɘɑɞɌ, ɛɚɛɌɎɤɑɏɚ Ɏ ɐɧɡɌ-

ɞɑɗɨəɧɑ ɛɟɞɔ, Ɍ ɞɌɖɒɑ ɚɞ ɘɑɝɞɌ, ɏɐɑ ɛɜɚɔɓɚɤɗɌ 

ɑɏɚ ɓɌɐɑɜɒɖɌ. ȴȾ Ɏ əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ, ɖɌɖ ɛɜɌ-

Ɏɔɗɚ, ɚɖɌɓɧɎɌɑɞɝɫ ɗɔɤɨ Ɏ ɚɐəɚɕ ɔɓ ɛɚɗɚɎɔə əɚ-

ɝɌ, ɛɚɩɞɚɘɟ ɓɌɖɗɌɐɧɎɌəɔɑ əɚɝɌ ɔ ɔɝɞɑɣɑəɔɑ 

ɝɑɖɜɑɞɌ əɌɍɗɪɐɌɑɞɝɫ ɞɚɗɨɖɚ ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ. 

Ȼɜɔ ɛɚɐɚɍəɚɕ ɖɌɜɞɔəɑ (ɚɐəɚɝɞɚɜɚəəɔɕ 

əɌɝɘɚɜɖ) ɔɘɑəəɚ Ɏ ɜɌəəɑɘ ɐɑɞɝɖɚɘ ɎɚɓɜɌɝɞɑ, 

ɖɚɏɐɌ  ɑɥɑ ɝɗɌɍɚ ɜɌɓɎɔɞɧ ɛɜɔɐɌɞɚɣəɧɑ ɛɌɓɟɡɔ, 

ɝɗɑɐɟɑɞ ɔɘɑɞɨ Ɏ Ɏɔɐɟ ȴȾ. Ȯ əɚɝɚɏɗɚɞɖɑ ɔəɚɜɚɐ-

əɧɑ ɞɑɗɌ ɓɌɐɑɜɒɔɎɌɪɞɝɫ ɜɑɐɖɚ. Ȼɜɔ ɩɞɚɘ 

əɌɜɟɤɌɑɞɝɫ əɚɝɚɎɚɑ ɐɧɡɌəɔɑ ɔ ɚɞɘɑɣɌɑɞɝɫ əɑ-

ɛɜɑɜɧɎəɧɕ əɌɝɘɚɜɖ. ɃɌɥɑ ȴȾ ɓɌɐɑɜɒɔɎɌɪɞɝɫ 

Ɏ ɖɌɜɘɌəɌɡ ɔ ɟɏɗɟɍɗɑəɔɫɡ ɏɗɚɞɖɔ, ɖɜɟɛəɧɑ ȴȾ 

ɘɚɏɟɞ ɝɐɌɎɗɔɎɌɞɨ ɏɚɜɞɌəɨ ɔ ɓɌɞɜɟɐəɫɞɨ ɐɧɡɌ-

əɔɑ. Ⱥɣɑəɨ ɚɛɌɝəɌ ɓɌɐɑɜɒɖɌ ȴȾ Ɏ ɏɚɜɞɌəɔ, ɝɜɌ-

ɓɟ əɌɝɞɟɛɌɑɞ ɡɜɔɛɚɞɌ ɔ ɛɚɫɎɗɫɑɞɝɫ ɖɌɤɑɗɨ, Ɍ 

ɛɜɔ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɌɡ ȴȾ ð Ɍɠɚəɔɫ ɔ ɓɌ-

ɞɜɟɐəɑəəɚɑ ɐɧɡɌəɔɑ. 

ȸɑɞɌɗɗɔɣɑɝɖɔɑ ȴȾ ɔ ɘɫɝəɧɑ ɖɚɝɞɔ ɚɛɜɑ-

ɐɑɗɫɪɞɝɫ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɏɚɜɞɌəɔ ɍɑɓ ɚɝɚ-

ɍɚɏɚ ɞɜɟɐɌ,  ɜɧɍɨɔ ɖɚɝɞɚɣɖɔ, ɎɚəɓɔɎɤɔɑɝɫ Ɏ 

ɝɞɑəɖɟ ɏɚɜɞɌəɔ, ɏɗɚɞɖɔ, ɞɌɖɒɑ ɘɚɏɟɞ ɍɧɞɨ ɚɍəɌ-

ɜɟɒɑəɧ əɌ ɝəɔɘɖɑ.  ȹɑɖɚɞɚɜɧɑ ɘɑɗɖɔɑ ɖɚɝɞɔ 

ɘɚɏɟɞ ɍɧɞɨ əɑ Ɏɔɐəɧ, Ɏ ɩɞɔɡ ɝɗɟɣɌɫɡ ɛɜɔɡɚɐɔɞ-

ɝɫ ɟɝɞɌəɌɎɗɔɎɌɞɨ ɐɔɌɏəɚɓ əɌ ɚɝəɚɎɌəɔɔ ɖɚɝ-

Ɏɑəəɧɡ ɐɌəəɧɡ (əɌ ɚɝəɚɎɌəɔɔ ɌəɌɘəɑɓɌ, ɖɗɔ-

əɔɣɑɝɖɔɡ ɐɌəəɧɡ, ɛɜɔɛɟɡɗɚɝɞɔ ɓɌɏɗɚɞɚɣəɚɕ 

ɖɗɑɞɣɌɞɖɔ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɛɚ ȳɑɘɢɚɎɟ). 

Ȼɜɔ ɌɝɛɔɜɌɢɔɔ ȴȾ Ɏ ɞɜɌɡɑɚɍɜɚəɡɔɌɗɨəɚɑ  

ɐɑɜɑɎɚ  ɚɞɘɑɣɌɑɞɝɫ  ɡɌɜɌɖɞɑɜəɧɕ ɌəɌɘəɑɓ ɔ 

ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ: ɎəɑɓɌɛəɚ ɜɌɓɎɔɎɤɔɕɝɫ 

ɟɛɚɜəɧɕ əɌɐɝɌɐəɧɕ ɖɌɤɑɗɨ, ɔəɚɏɐɌ ɝ ɛɜɔɝɞɟ-

ɛɌɘɔ Ɍɝɠɔɖɝɔɔ ɔ ɜɎɚɞɚɕ, ɢɔɌəɚɓ, ɓɌɞɜɟɐəɑəəɚɑ 

ɐɧɡɌəɔɑ. Ȯ ɐɌɗɨəɑɕɤɑɘ, ɔəɚɏɐɌ ɐɚɎɚɗɨəɚ ɍɧɝɞ-

ɜɚ, ɩɞɔ ɫɎɗɑəɔɫ ɝɞɔɡɌɪɞ, Ɍ ɣɑɜɑɓ əɑɖɚɞɚɜɚɑ 

Ɏɜɑɘɫ əɌ ɛɑɜɎɧɕ ɛɗɌə ɎɧɝɞɟɛɌɪɞ ɛɜɔɓəɌɖɔ 

ɎɚɝɛɌɗɑəɔɫ, Ɍ ɓɌɞɑɘ əɌɏəɚɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ. 

ȺɝəɚɎəɧɘ ɘɑɞɚɐɚɘ, ɛɚɓɎɚɗɫɪɥɔɘ ɛɚɝɞɌ-

Ɏɔɞɨ ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɧɕ ɐɔɌɏəɚɓ  ȴȾ, ɫɎɗɫɑɞɝɫ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ  ɚɍɝɗɑɐɚɎɌəɔɑ ɔ ɍɜɚəɡɚɝɖɚ-

ɛɔɫ. ȰɔɌɏəɚɝɞɔɖɌ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɡ ȴȾ, 

ɚɝɚɍɑəəɚ ɘɑɞɌɗɗɔɣɑɝɖɔɡ, ɛɜɚɝɞɌ. ȸɑɞɚɐɚɘ Ɏɧ-

ȴ 
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ɍɚɜɌ ɫɎɗɫɪɞɝɫ ɝəɔɘɖɔ, ɖɚɞɚɜɧɑ Ɏɧɛɚɗəɫɪɞɝɫ Ɏ 

ɐɎɟɡ ɎɓɌɔɘəɚ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɡ ɛɜɚɑɖɢɔɫɡ. 

Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ  əɑɘɑɞɌɗɗɔɣɑɝɖɔɡ ɜɑəɞɏɑəɚ-

ɖɚəɞɜɌɝɞəɧɡ  ȴȾ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɛɜɔɡɚɐɔɞɝɫ 

ɛɜɔɍɑɏɌɞɨ ɖ ɞɚɘɚɏɜɌɠɔɔ ɔ ɍɜɚəɡɚɝɖɚɛɔɔ.  

ȭɚɗɨɤɔəɝɞɎɚ ȴȾ ð əɑɖɚəɞɜɌɝɞəɧɑ ȴȾ, ɐɗɫ ɔɡ 

ɚɍəɌɜɟɒɑəɔɫ ɔɝɛɚɗɨɓɟɑɞɝɫ ɜɑəɞɏɑəɚɝɖɚɛɔɫ ɝ 

ɛɜɚɎɑɐɑəɔɑɘ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɜɚɍ ɔ ɟɣɑɞɚɘ 

ɛɜɚɓɜɌɣəɚɝɞɔ ɗɑɏɚɣəɧɡ ɛɚɗɑɕ (ɏɔɛɚɎɑəɞɔɗɫɢɔɫ, 

Ɏɓɐɟɞɔɑ, ɌɞɑɗɑɖɞɌɓ), ɞɚɘɚɏɜɌɠɔɫ ɔ ɍɜɚəɡɚɝɖɚ-

ɛɔɫ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɓɘɑɜɚɎ ɔ ɘɑɝɞɌ ɜɌɝɛɚ-

ɗɚɒɑəɔɫ ȴȾ ɘɚɒɑɞ ɔɓɘɑəɔɞɨɝɫ ɛɜɚɓɜɌɣəɚɝɞɨ 

ɝɑɏɘɑəɞɌ, ɐɚɗɔ ɔɗɔ ɢɑɗɚɏɚ ɗɑɏɖɚɏɚ. 

ȱɝɗɔ ɘɚɘɑəɞ ɌɝɛɔɜɌɢɔɔ ɛɚ ɖɌɖɚɕ-ɗɔɍɚ 

ɛɜɔɣɔəɑ ɛɜɚɛɟɥɑə, ɞɚ Ɏɓɜɚɝɗɧɑ ɛɚɝɞɟɛɌɪɞ əɌ 

ɚɍɝɗɑɐɚɎɌəɔɑ ɣɌɥɑ Ɏɝɑɏɚ ɝ ɛɜɑɐɛɚɗɚɒɑəɔɑɘ ɚ 

əɌɗɔɣɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɔɗɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɚɕ ɚɛɟɡɚɗɔ ɔɗɔ ɞɟɍɑɜɖɟɗɑɓɌ, Ɍ ɐɑɞɔ ð ɛɚ ɛɚɎɚɐɟ 

ɡɜɚəɔɣɑɝɖɚɕ ɛəɑɎɘɚəɔɔ, ɍɜɚəɡɚɩɖɞɌɞɔɣɑɝɖɚɕ 

ɍɚɗɑɓəɔ, ɌɍɝɢɑɝɝɌ, ɞɟɍɑɜɖɟɗɑɓɌ. Ȼɜɔ ɐɗɔɞɑɗɨəɚɘ 

ɛɜɑɍɧɎɌəɔɔ ȴȾ Ɏ ɍɜɚəɡɑ ɚəɚ ɛɚɖɜɧɎɌɑɞɝɫ ɏɜɌ-

əɟɗɫɢɔɫɘɔ ɔ ɞɚɗɨɖɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɩɞɔɡ ɏɜɌəɟɗɫɢɔɕ ɛɚɓɎɚɗɫɑɞ ɚɞɎɑɜɏəɟɞɨ ɐɔɌ-

ɏəɚɓ ɚɛɟɡɚɗɔ. ȺɛɔɝɌəɧ əɌɍɗɪɐɑəɔɫ, ɖɚɏɐɌ 

ɍɚɗɨəɧɑ Ɏ ɩɞɔɡ ɝɗɟɣɌɫɡ ɍɧɗɔ ɚɛɑɜɔɜɚɎɌəɧ ɝ 

ɐɔɌɏəɚɓɚɘ ɢɑəɞɜɌɗɨəɚɏɚ ɜɌɖɌ ɗɑɏɖɚɏɚ (Ȯ.ȹ. ȸɑ-

ɡɚɎɥɔɖɚɎ, 1964). 

ȽɌɘɚɛɜɚɔɓɎɚɗɨəɚɑ ɟɐɌɗɑəɔɑ ɔəɚɜɚɐəɧɡ 

ɞɑɗ ɔɓ ɐɧɡɌɞɑɗɨəɧɡ  ɛɟɞɑɕ ɛɜɚɔɝɡɚɐɔɞ ɛɜɔɘɑɜ-

əɚ ɗɔɤɨ Ɏ 2% ɝɗɟɣɌɑɎ. ȱɝɗɔ ɏɗɌɐɖɔɑ ɛɜɑɐɘɑɞɧ 

ɔəɚɏɐɌ ɚɞɡɌɜɖɔɎɌɪɞɝɫ, ɞɚ ɞɑɗɌ ɝ əɑɜɚɎəɧɘɔ 

ɔɗɔ ɚɝɞɜɧɘɔ ɖɜɌɫɘɔ Ɏ ɘɚɘɑəɞ ɖɌɤɗɑɎɚɏɚ ɞɚɗɣ-

ɖɌ ɑɥɑ ɍɚɗɨɤɑ Ɏəɑɐɜɫɪɞɝɫ Ɏ ɝɗɔɓɔɝɞɟɪ ɝɟɒɑə-

əɚɏɚ ɍɜɚəɡɌ.  Ȼɚɩɞɚɘɟ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ əɌɗɔ-

ɣɔɑ ȴȾ Ɏ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɫɡ ɛɌɢɔɑəɞ əɑɘɑɐ-

ɗɑəəɚ ɐɚɗɒɑə ɍɧɞɨ ɛɚɐɎɑɜɏəɟɞ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɘɟ ɚɍɝɗɑɐɚɎɌəɔɪ ɔ ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɩɞɚɏɚ 

ɞɑɗɌ ɝɜɚɣəɚ əɌɛɜɌɎɗɑə əɌ ɍɜɚəɡɚɝɖɚɛɔɪ ɔɗɔ ɖ 

ɎɜɌɣɟ-ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɟ 

Ȼɜɔɣɔəɚɕ ɛɚɛɌɐɌəɔɫ ɔəɚɜɚɐəɧɡ ɞɑɗ Ɏ 

ɐɧɡɌɞɑɗɨəɧɑ ɛɟɞɔ ɘɚɏɟɞ ɝɞɌɞɨ ɎɜɌɣɑɍəɧɑ ɘɌ-

əɔɛɟɗɫɢɔɔ Ɏ ɛɚɗɚɝɞɔ ɜɞɌ, ɚɝɚɍɑəəɚ ɛɜɑɐɛɜɔəɫ-

ɞɧɑ Ɏ ɟɝɗɚɎɔɫɡ ɘɑɝɞəɚɕ ɛɜɚɎɚɐəɔɖɚɎɚɕ Ɍəɑɝɞɑ-

ɓɔɔ. ȿɐɌɗɑəəɧɑ ɓɟɍɧ, ɝəɫɞɧɑ ɖɚɜɚəɖɔ, ɖɟɝɚɣɖɔ 

ɏɔɛɝɚɎɚɏɚ ɝɗɑɛɖɌ, Ɏɧɛɚɗəɑəəɚɏɚ ɐɗɫ ɛɚɝɗɑɐɟɪ-

ɥɑɏɚ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ, ɝ ɛɚɞɚɖɚɘ ɎɐɧɡɌɑɘɚɏɚ 

ɎɚɓɐɟɡɌ ɓɌəɚɝɫɞɝɫ Ɏ ɏɚɜɞɌəɨ ɔ ɞɜɌɡɑɪ. Ȯ ɝɡɚɐ-

əɧɡ ɝɔɞɟɌɢɔɫɡ ɔɓɎɑɝɞəɧ ɝɗɟɣɌɔ ɌɝɛɔɜɌɢɔɔ ɐɑ-

ɞɌɗɑɕ ɔɝɛɚɗɨɓɟɑɘɧɡ ɎɜɌɣɚɘ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɔəɝɞɜɟɘɑəɞɚɎ: ɠɜɑɓ, ɩɖɝɞɜɌɖɞɚɜɚɎ, ɚɞɗɚɘɔɎ 

ɤɔɡɝɫ ɖɜɪɣɖɚɎ.  Ȯ əɌɤɑɕ ɛɜɌɖɞɔɖɑ ɚɞɘɑɣɌɗɝɫ 

ɚɐɔə ɔɓ ɞɌɖɔɡ ɝɗɟɣɌɑɎ, ɛɜɔɎɚɐɔɘ Ɏ ɛɜɔɘɑɜ 

ɜɑəɞɏɑəɚɏɜɌɘɘɟ ɛɌɢɔɑəɞɖɔ ɉ., 50 ɗɑɞ (ȼɔɝ. 1).  

ȻɌɢɔɑəɞɖɌ ɛɜɑɐɦɫɎɗɫɗɌ ɒɌɗɚɍɧ Ɏ ɞɑɣɑəɔɑ 

4-ɡ ɗɑɞ əɌ ɐɔɝɖɚɘɠɚɜɞ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ, ɖɌ-

ɤɑɗɨ ɝ Ɏɧɐɑɗɑəɔɑɘ ɝɖɟɐəɚɕ ɘɚɖɜɚɞɧ ɝ ɛɜɚɒɔɗ-

ɖɌɘɔ ɖɜɚɎɔ. ȰɌəəɧɑ ɝɔɘɛɞɚɘɧ əɌɍɗɪɐɌɗɔɝɨ ɝ 

ɘɚɘɑəɞɌ ɗɑɣɑəɔɫ ɟ ɝɞɚɘɌɞɚɗɚɏɌ.  Ȼɜɔ ɘəɚɏɚ-

ɖɜɌɞəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɫɡ ɛɚ 

ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ ȴȾ əɑ ɍɧɗɚ ɓɌɘɑɣɑəɚ. ȹɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ Ɏ 

ɎɑɜɡəɑɐɚɗɑɎɚɘ ɍɜɚəɡɑ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫ-

ɑɞɝɫ ɘɑɞɌɗɗɔɣɑɝɖɚɑ ɔəɚɜɚɐəɚɑ ɞɑɗɚ (ɔɏɗɌ ɖɌəɌ-

ɗɚəɌɛɚɗəɔɞɑɗɫ). 

ȴɏɗɌ ɍɧɗɌ ɔɓɎɗɑɣɑəɌ ɩəɐɚɝɖɚɛɔɣɑɝɖɔ Ɏ 

ɌɘɍɟɗɌɞɚɜəɧɡ ɟɝɗɚɎɔɫɡ. Ⱥɝɗɚɒəɑəɔɕ əɑ əɌɍɗɪ-

ɐɌɗɚɝɨ. ȰɌəəɧɕ ɛɜɔɘɑɜ ɚɛɜɚɎɑɜɏɌɑɞ ɝɟɥɑɝɞɎɚ-

ɎɌɎɤɑɑ ɐɚɗɏɚɑ Ɏɜɑɘɫ ɘəɑəɔɑ ɚ ɞɚɘ, ɣɞɚ Ɏ ɛɜɌ-

Ɏɧɕ ɏɗɌɎəɧɕ ɍɜɚəɡ ɔɓ-ɓɌ ɑɏɚ ɤɔɜɔəɧ ɔ ɚɞɎɑɝ-

əɚɏɚ əɌɛɜɌɎɗɑəɔɫ ȴȾ ɛɚɛɌɐɌɪɞ Ɏ əɑɝɖɚɗɨɖɚ ɜɌɓ 

ɣɌɥɑ, ɣɑɘ Ɏ ɗɑɎɧɕ (Ȭ.ȴ. ȬɍɜɔɖɚɝɚɎ, 1947; ȴ.ȯ. 

ȶɗɔɘɖɚɎɔɣ, 1957 ɔ ɐɜ.). ȰɌəəɚɑ ɟɞɎɑɜɒɐɑəɔɑ əɑ 

ɛɚɐɞɎɑɜɐɔɗɚɝɨ ɔ əɌ ɓəɌɣɔɞɑɗɨəɚɘ ɘɌɞɑɜɔɌɗɑ 

ȯ.ȴ. ȾɜɑɏɟɍɚɎɌ (1966), ȴ.ɀ. ȭɚɐəɔ (1966) ɔ ɐɜ. 

ȮɌɒəɚ ɞɚ, ɣɞɚ ɐɗɔɞɑɗɨəɚɑ ɛɜɑɍɧɎɌəɔɑ Ɏ 

ɍɜɚəɡɑ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ, ɝɚɝɞɚɫɥɑɏɚ ɔɓ ɚɜɏɌəɔ-

ɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɏɚɜɌɓɐɚ ɚɛɌɝəɑɑ, ɣɑɘ ɘɑɞɌɗɗɔ-

ɣɑɝɖɚɏɚ. ȴɓɎɑɝɞəɧ ɝɗɟɣɌɔ əɌɡɚɒɐɑəɔɫ ɘɑɞɌɗɗɔ-

ɣɑɝɖɔɡ ɛɜɑɐɘɑɞɚɎ Ɏ ɍɜɚəɡɌɡ ɏɚɐɌɘɔ ɍɑɓ ɖɌɖɔɡ-

ɗɔɍɚ ɚɝɗɚɒəɑəɔɕ ɔ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ. 

ȺɜɏɌəɔɣɑɝɖɔɑ ɒɑ ɞɑɗɌ ɍɧɝɞɜɚ ɜɌɓɍɟɡɌɪɞ,  ɛɚɐ-

ɎɑɜɏɌɪɞɝɫ ɜɌɓɗɚɒɑəɔɪ ɔ ɝɚɓɐɌɪɞ ɍɗɌɏɚɛɜɔɫɞ-

əɧɑ ɟɝɗɚɎɔɫ ɐɗɫ ɜɌɓɎɔɞɔɫ ɘɔɖɜɚɚɜɏɌəɔɓɘɚɎ ɔ 

ɎɚɝɛɌɗɑəɔɫ, ɜɌɝɛɜɚɝɞɜɌəɫɪɥɑɏɚɝɫ Ɏ əɌɛɜɌɎɗɑ-

əɔɔ ɗɑɏɖɚɏɚ. Ȯ  ɖɌɣɑɝɞɎɑ   ɛɜɔɘɑɜɌ   ɛɜɔɎɚɐɔɘ 

ɜɑəɞɏɑəɚɏɜɌɘɘɟ  ɛɌɢɔɑəɞɌ ȹ.,  75 ɗɑɞ (ȼɔɝ. 2). 

ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚ-

ɝɞɔ Ɏ S5 ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɘɑɞɌɗɗɔ-

ɣɑɝɖɚɑ ȴȾ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ. ȴəɚɜɚɐəɚɑ ɞɑɗɚ 

ɍɧɗɚ ɘəɚɏɚɖɜɌɞəɚ ɚɍəɌɜɟɒɑəɚ ɛɜɔ ɛɜɚɡɚɒɐɑ-

əɔɔ ɠɗɪɚɜɚɏɜɌɠɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɝ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɕ ɢɑɗɨɪ. 

ȷɚɖɌɗɔɓɌɢɔɫ ɔəɚɜɚɐəɚɏɚ ɞɑɗɌ Ɏ S5 ɍɧɗɌ ɛɚɐ-

ɞɎɑɜɒɐɑəɌ ɛɜɔ ȸȽȶȾ  ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. 

ȻɌɢɔɑəɞ əɑ ɝɘɚɏ ɚɞɘɑɞɔɞɨ ɘɚɘɑəɞ ɌɝɛɔɜɌɢɔɔ, 

ɣɞɚ ɘɚɒɑɞ ɏɚɎɚɜɔɞɨ ɚ ɛɚɛɌɐɌəɔɔ ȴȾ Ɏ ɐɧɡɌ-

ɞɑɗɨəɧɑ ɛɟɞɔ Ɏ ɐɑɞɝɖɚɘ ɎɚɓɜɌɝɞɑ. ȲɌɗɚɍ ɔ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɧɡ ɚɝɗɚɒəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɗɑɏɖɔɡ ɛɌ-

ɢɔɑəɞ ɞɌɖɒɑ  əɑ ɚɞɘɑɣɌɗ. ȾɌɖ əɌɓɧɎɌɑɘɚɑ ɍɑɝ-

ɝɔɘɛɞɚɘəɚɑ ȴȾ ɗɑɏɖɚɏɚ ɛɚɐɗɑɒɔɞ  ɐɔɝɛɌəɝɑɜ-

əɚɘɟ əɌɍɗɪɐɑəɔɪ. ȹɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɗɑɣɑəɔɔ 

ɎɚɓəɔɖɌɑɞ ɛɜɔ ɜɌɓɎɔɞɔɔ ɚɝɗɚɒəɑəɔɕ. 

Ȼɜɔɘɑɜ   ɌɝɛɔɜɌɢɔɔ ɚɜɏɌəɔɣɑɝɖɚɏɚ ɔəɚ-

ɜɚɐəɚɏɚ ɞɑɗɌ Ɏ ɗɑɎɧɕ ɏɗɌɎəɧɕ ɍɜɚəɡ ɛɌɢɔɑəɞɌ 

Ʉ., 74 ɗɑɞ ɛɜɔɎɑɐɑə əɌ ɜɔɝɟəɖɑ 3.  

ȹɌɖɌəɟəɑ ɛɌɢɔɑəɞ ɟɛɚɞɜɑɍɗɫɗ ɖɟɜɔəɚɑ 

ɘɫɝɚ Ɏ ɛɔɥɟ ɔ ɛɚɛɑɜɡəɟɗɝɫ, ɛɚɝɗɑ ɣɑɏɚ ɝɞɌɗ ɚɞ-

ɘɑɣɌɞɨ əɌɐɝɌɐəɧɕ ɖɌɤɑɗɨ. ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɕ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. ȭɧɗɚ ɛɜɔəɫɞɚ ɜɑɤɑ-

əɔɑ Ɏɧɛɚɗəɔɞɨ ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, 

ɛɜɔ ɖɚɞɚɜɚɘ Ɏ ɗɑɎɚɘ ɏɗɌɎəɚɘ ɍɜɚəɡɑ ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ ɠɜɌɏɘɑəɞɔɜɚɎɌəəɚɑ ɔəɚɜɚɐəɚɑ ɞɑɗɚ (ɖɟ-

ɜɔəɚɑ ɘɫɝɚ), ɖɚɞɚɜɚɑ əɑ ɎɧɓɎɌɗɚ Ɏɑəɞɔɗɨəɧɡ 

əɌɜɟɤɑəɔɕ. ȴəɚɜɚɐəɚɑ ɞɑɗɚ ɔɓɎɗɑɣɑəɚ ɩəɐɚ-

ɝɖɚɛɔɣɑɝɖɔ, ɚɝɗɚɒəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɗɑɏɖɚɏɚ əɑ 

ɚɞɘɑɣɌɗɚɝɨ. 

ȱɥɑ ɚɐɔə ɛɜɔɘɑɜ ȴȾ  Ɏ ɝɑɏɘɑəɞɌɜəɚɘ 

ɍɜɚəɡɑ əɔɒəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɛɌɢɔɑəɞɌ 

Ȱ., 17 ɗɑɞ (ȼɔɝ. 4). 
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ȼɔɝ. 2. 

ȼɔɝ. 1.  ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚ-

ɝɞɔ  Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. 

ȴɏɗɌ ɖɌəɌɗɚəɌɛɚɗəɔɞɑɗɫ Ɏ ɎɑɜɡəɑɐɚɗɑɎɚɘ ɍɜɚəɡɑ 

ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ. 

ȼɔɝ. 2.  ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚ-

ɝɞɔ  Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. 

ȸɑɞɌɗɗɔɣɑɝɖɚɑ  ɔəɚɜɚɐəɚɑ ɞɑɗɚ  Ɏ S5 ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ. 

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

ȼɔɝ. 3.   ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ (ɠɜɚəɞɌɗɨəɌɫ (Ɍ) ɔ ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ (ɍ)). 

ȺɜɏɌəɔɣɑɝɖɚɑ  ɔəɚɜɚɐəɚɑ ɞɑɗɚ  Ɏ ɗɑɎɚɘ ɏɗɌɎəɚɘ ɍɜɚəɡɑ. 

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

ȼɔɝ. 4.   ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ (ɠɜɚəɞɌɗɨəɌɫ (Ɍ) ɔ ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɔ (ɍ)). 

ȴəɚɜɚɐəɚɑ ɞɑɗɚ Ɏ əɔɒəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ. 
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Ȼɜɔ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɘ ɠɗɪɚɜɚɏɜɌɠɔɣɑ-

ɝɖɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ Ɏ əɔɒəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏ-

ɖɚɏɚ ɍɧɗɚ ɓɌɛɚɐɚɓɜɑəɚ ȴȾ. ȸɚɘɑəɞ ɌɝɛɔɜɌɢɔɔ 

ɛɌɢɔɑəɞɚɘ əɑ ɍɧɗ ɓɌɘɑɣɑə, Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɑ ɛɜɑɎɌɗɔɜɚɎɌɗɔ ɝɔɘɛɞɚɘɧ ɜɑɢɔɐɔɎɔɜɟɪ-

ɥɑɏɚ ɍɜɚəɡɔɞɌ.  ȹɌ ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚ-

ɗɚɝɞɔ Ɏ S9 ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɘɑɞɌɗ-

ɗɔɣɑɝɖɚɑ ɔəɚɜɚɐəɚɑ ɞɑɗɚ (ɠɜɌɏɘɑəɞ ɤɟɜɟɛɌ). 

ȺɞɘɑɣɌɑɞɝɫ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ  S9-S10, ɓɐɑɝɨ 

ɒɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝəɔɒɑəɔɑ ɛəɑɎɘɌɞɔɓɌɢɔɔ ɗɑ-

ɏɚɣəɚɕ ɞɖɌəɔ ɓɌ ɝɣɑɞ əɑɍɚɗɨɤɔɡ ɟɣɌɝɞɖɚɎ ɖɚə-

ɝɚɗɔɐɌɢɔɔ ɔ ɟɣɌɝɞɖɚɎ ɛɚ ɞɔɛɟ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ. 

Ȯ ɝɎɫɓɔ ɝ ɜɌɓɎɔɞɔɑɘ ɚɝɗɚɒəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ 

ɗɑɏɖɚɏɚ, ɛɌɢɔɑəɞɟ ɍɧɗɚ ɜɑɖɚɘɑəɐɚɎɌəɚ ɔɓɎɗɑ-

ɣɑəɔɑ ȴȾ.   

ȻɜɔɎɑɐɑəəɧɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ 

ɞɚɘ, ɣɞɚ ɐɔɌɏəɚɝɞɔɖɌ ɐɌɒɑ ɘɑɗɖɔɡ ɘɑɞɌɗɗɔɣɑ-

ɝɖɔɡ ȴȾ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ ɖɌɖ ɛɜɌɎɔɗɚ əɑ Ɏɧ-

ɓɧɎɌɑɞ ɓɌɞɜɟɐəɑəɔɕ, Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ Ɏ ɚɞɐɑɗɨəɧɡ 

ɝɗɟɣɌɫɡ ɚəɌ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɌ ɝ ɞɜɟɐəɚɝɞɫɘɔ. 

ȰɔɌɏəɚɝɞɔɖɌ əɑɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɡ ȴȾ ɛɜɚ-

Ɏɚɐɔɞɝɫ ɝɚɎɘɑɝɞəɚ ɝ ɩəɐɚɝɖɚɛɔɝɞɚɘ, ɝ ɛɚɝɗɑɐɟ-

ɪɥɔɘ  ɟɐɌɗɑəɔɑɘ ȴȾ. ȳɌɗɚɏɚɘ ɟɝɛɑɤəɚɏɚ ɗɑɣɑ-

əɔɫ ɛɌɢɔɑəɞɚɎ ɝ ȴȾ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ ɫɎɗɫ-

ɪɞɝɫ ɝɎɚɑɎɜɑɘɑəəɌɫ ɏɚɝɛɔɞɌɗɔɓɌɢɔɫ, ɘɌɖɝɔ-

ɘɌɗɨəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɚ-

ɞɑəɢɔɌɗɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɩəɐɚɝɖɚɛɔɔ. 

ȮɓɌɔɘɚɐɑɕɝɞɎɔɑ ɩɞɔɡ ɘɑɞɚɐɚɎ Ɏ ɎɧɫɎɗɑəɔɔ ɔ 

ɗɑɣɑəɔɔ, ɎɖɗɪɣɌɫ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɑ ɟɐɌɗɑəɔɑ 

ȴȾ, ɐɚɖɌɓɌɗɚ ɝɎɚɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɫɎɗɫɑɞɝɫ 

ɎɑɝɨɘɌ ɛɑɜɝɛɑɖɞɔɎəɧɘ. 
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ȻȼȺȭȷȱȸɇ ȰȴȬȯȹȺȽȾȴȶȴ Ȯ ȺȹȶȺȿȼȺȷȺȯȴȴ. ȮȳȯȷɋȰ ɁȴȼȿȼȯȬ 

 

ȬɗɑɖɝɑɑɎ ȭ.ɋ. 

 
Ɍɖɔɑ ɓɌɐɌɣɔ ɛɑɜɑɐ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɚɕ ɝɞɌɎɔɞ ɝɑɏɚɐəɫ ɚəɖɚɟɜɚɗɚɏɔɫ? ȶɌɖɔɑ 

ɘɑɞɚɐɧ ɎɚɓɏɗɌɎɗɫɪɞ ɐɔɌɏəɚɝɞɔɖɟ ɜɌɖɌ ɛɚɣɑɖ, ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɔ ɛɜɑɐɝɞɌɞɑɗɨ-

əɚɕ ɒɑɗɑɓɧ? ȶɌɖɟɪ ɛɚɘɚɤɨ ɚɖɌɓɧɎɌɪɞ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɛɗɌ-

əɔɜɚɎɌəɔɔ ɔ Ɏɧɍɚɜɑ ɘɑɞɚɐɌ ɞɑɜɌɛɔɔ? ȶɌɖɚɎɧ ɔɡ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ? ȴ ɖɌɖɚɎ 

Ɏɓɏɗɫɐ ɡɔɜɟɜɏɌ əɌ ɩɞɔ ɛɜɚɍɗɑɘɧ? ȹɌ ɩɞɔ ɔ ɐɜɟɏɔɑ Ɏɚɛɜɚɝɧ ɐɌɑɞ ɚɞɎɑɞ ɝɑɏɚɐəɫɤəɔɕ ɘɌ-

ɝɞɑɜ-ɖɗɌɝɝ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȸȼȾ, ȶȾ, ȿȳȴ, ɚəɖɚɟɜɚɗɚɏɔɫ, ɜɌɖ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑ-

ɓɧ, ɜɌɖ ɛɚɣɑɖ, ɜɌɖ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. 
 

DIAGNOSTIC PROBLEMS IN ONCOUROLOGY. A SURGEONõS VIEW 

 

Alekseev B.Ya . 
 

hat main goals set oncourology to radiology nowadays? What methods lead in d i-

agnosis of kidneysõ cancer, bladder or prostate cancer? What help is provided by 

diagnostic imaging in planning and choice of treatment? What are their a d-

vantages and disadvantages? What is the surgeonõs view on these issues? All these que s-

tions are discussed in today's master class.  

 
Keywords :  MRI, CT, u ltrasound, oncourology, prostate cancer, kidney ca n-

cer, bladder cancer.  
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 ȸɚɝɖɚɎɝɖɔɕ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ 

ɚəɖɚɗɚɏɔɣɑɝɖɔɕ 

ɔəɝɞɔɞɟɞ ɔɘ. Ȼ.Ȭ. 

ȯɑɜɢɑəɌ. 

ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
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ȬɗɑɖɝɑɑɎ ȭɚɜɔɝ ɋɖɚɎɗɑɎɔɣ 

ɐ.ɘ.ə., ɛɜɚɠɑɝɝɚɜ, ɓɌɘɑɝɞɔɞɑɗɨ ɐɔɜɑɖɞɚɜɌ ɛɚ əɌɟɖɑ ȸȹȴȺȴ ɔɘ. Ȼ.Ȭ. ȯɑɜɢɑəɌ 

 

ȸɌɝɞɑɜ-ɖɗɌɝɝ.   ȻȼȺȭȷȱȸɇ ȰȴȬȯȹȺȽȾȴȶȴ Ȯ ȺȹȶȺȿȼȺȷȺȯȴȴ. ȮȳȯȷɋȰ ɁȴȼȿȼȯȬ. 

Ȱɗɫ ɓɌɛɟɝɖɌ ɛɜɑɓɑəɞɌɢɔɔ əɌɒɘɔɞɑ əɌ ɗɪɍɚɑ ɘɑɝɞɚ Ɏ ɚɍɗɌɝɞɔ ɛɜɑɓɑəɞɌɢɔɔ, ɣɞɚɍɧ ɚəɌ ɓɌɏɜɟɓɔɗɌɝɨ (ɑɝɗɔ Ȯɧ ɛɜɚɝɘɌɞ-

ɜɔɎɌɑɞɑ ɒɟɜəɌɗ Ɏ ɚɖəɑ ɍɜɌɟɓɑɜɌ, ɞɚ ɎəɌɣɌɗɑ ɝɚɡɜɌəɔɞɑ ɒɟɜəɌɗ ɖ ɝɑɍɑ əɌ ɖɚɘɛɨɪɞɑɜ ɔ ɚɞɖɜɚɕɞɑ ɑɏɚ ɝ ɗɚɖɌɗɨəɚɏɚ ɐɔɝ-

ɖɌ, ɔəɌɣɑ ɛɜɑɓɑəɞɌɢɔɫ əɑ ɛɚɕɐɑɞ). 

1) ȴɝɛɚɗɨɓɟɕɞɑ ɖəɚɛɖɔ ɎɗɑɎɚ ɔ ɎɛɜɌɎɚ Ɏ ɗɑɎɚɘ əɔɒəɑɘ ɟɏɗɟ ɝɞɜɌəɔɢɧ ɐɗɫ ɛɑɜɑɘɑɥɑəɔɫ ɛɚ ɝɗɌɕɐɌɘ. 

2) ȶɌɒɐɌɫ ɛɜɑɓɑəɞɌɢɔɫ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɞɑɖɝɞɚɎɧɘ ɔɗɔ ɓɎɟɖɚɎɧɘ ɖɚɘɘɑəɞɌɜɔɑɘ ɌɎɞɚɜɌ. Ȯɖɗɪɣɔɞɑ Ɏ Ɏɑɜɡəɑɘ ɗɑɎɚɘ 

ɟɏɗɟ ɞɜɑɞɨɪ ɎɖɗɌɐɖɟ ð ȳȬȸȱȾȶȴ. Ƚɗɑɐɔɞɑ ɓɌ ɞɑɖɝɞɚɘ ɌɎɞɚɜɌ ɛɜɔ ɛɑɜɑɖɗɪɣɑəɔɔ ɛɜɑɓɑəɞɌɢɔɔ əɌ əɚɎɧɕ ɝɗɌɕɐ. ȱɝɗɔ ɛɜɑ-

ɓɑəɞɌɢɔɫ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɓɎɟɖɚɘ, ɞɚ ɚɞɜɑɏɟɗɔɜɟɕɞɑ ɟɜɚɎɑəɨ ɓɎɟɖɌ, əɌɒɌɎ əɌ ɔɖɚəɖɟ ɐɔəɌɘɔɖɌ. 

3) Ƀɞɚɍɧ Ɏɖɗɪɣɔɞɨ ɛɚɗəɚɩɖɜɌəəɧɕ ɛɜɚɝɘɚɞɜ ɛɜɑɓɑəɞɌɢɔɔ ɐɚɝɞɌɞɚɣəɚ əɌɒɌɞɨ ɗɑɎɚɕ ɖəɚɛɖɚɕ ɘɧɤɔ əɌ ɛɜɌɎɟɪ əɔɒəɪɪ 

ɖɗɌɎɔɤɟ ɛɑɜɑɡɚɐɌ Ɏ ɛɚɗəɚɩɖɜɌəəɧɕ ɜɑɒɔɘ. 

ȱɝɗɔ ɟ ȮɌɝ əɑ ɚɞɚɍɜɌɒɌɑɞɝɫ ɘɌɝɞɑɜ-ɖɗɌɝɝ ð ɟɝɞɌəɚɎɔɞɑ Adobe Flash Player: 

http://get.adobe.com/ru/flashplayer/  

 

 

 

ȮəɔɘɌəɔɑ! ȻɜɑɓɑəɞɌɢɔɫ ɓɌɥɔɥɑəɌ ɌɎɞɚɜɝɖɔɘɔ ɛɜɌɎɌɘɔ. Ȼɚɗəɚɑ ɔɗɔ ɣɌɝɞɔɣəɚɑ ɖɚɛɔɜɚɎɌəɔɑ ɘɌɞɑɜɔɌɗɌ ɓɌɛɜɑɥɑəɚ, 

ɍɑɓ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɝɚɏɗɌɝɔɫ ɌɎɞɚɜɚɎ. 

 

Ȱɗɫ ɛɜɚɝɘɚɞɜɌ ɘɌɝɞɑɜ-ɖɗɌɝɝɌ ɛɑɜɑɕɐɔɞɑ əɌ ɝɌɕɞ: 

https :// rejr.ru/ eighteenth _nomer / master -class.htm  

http://get.adobe.com/ru/flashplayer/
https://youtu.be/Y00gDURidE4


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

  | www.rejr.ru | REJR. 2015; 5 (3): 104-109  ʉʪʨʘʥʠʮʘ  104 
 

 

 

 

ɄȶȺȷȬ ȷȿɃȱȮȺȵ ȰȴȬȯȹȺȽȾȴȶȴ EMC ð ȹȺȮɇȱ ȺȭȼȬȳȺȮȬȾȱȷɈȹɇȱ  

ȾȱɁȹȺȷȺȯȴȴ ȴ ȸȱȲȰȿȹȬȼȺȰȹɇȵ ȺȻɇȾ   
 

ȸɚɜɚɓɚɎ Ƚ.Ȼ., Ⱦɜɚɠɔɘɑəɖɚ ȴ.Ȭ., ȰɚɜɚɡɚɎɌ ȸ.ȸ. 

 
ɟɝɗɚɎɔɫɡ ɟɝɖɚɜɑəəɚɏɚ ɚɍəɚɎɗɑəɔɫ ɔ ɏɗɚɍɌɗɔɓɌɢɔɔ ɘɑɐɔɢɔəɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ, 

ɎɚɓɜɌɝɞɌɪɥɑɕ ɝɗɚɒəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ, ɛɚɎɧɤɑəɔɫ ɔə-

ɠɚɜɘɔɜɚɎɌəəɚɝɞɔ ɛɌɢɔɑəɞɚɎ ɞɜɑɍɚɎɌəɔɫ ɖ ɖɎɌɗɔɠɔɖɌɢɔɔ ɎɜɌɣɌ ɛɚɝɞɚɫəəɚ 

ɜɌɝɞɟɞ.  

Ȼɜɔ ɛɑɜɑɡɚɐɑ ɖ ɝɔɝɞɑɘɑ əɑɛɜɑɜɧɎəɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɝɚɐɑɜɒɌəɔɑ 

ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɛɜɚɏɜɌɘɘ, ɖɌɖ ɚɝəɚɎəɧɡ, ɞɌɖ ɔ ɐɚɛɚɗəɔɞɑɗɨəɧɡ, ɐɚɗɒəɚ ɍɧɞɨ ɌɖɞɟɌ-

ɗɔɓɔɜɚɎɌəɚ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɞɜɑɍɚɎɌəɔɫɘɔ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɔ ɝ ɞɚɣɖɔ 

ɓɜɑəɔɫ ɝɚɎɜɑɘɑəəɧɡ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɞɑəɐɑəɢɔɕ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ: Ɍɖ-

ɞɔɎəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɐɔɝɞɌəɢɔɚəəɧɡ ɞɑɡəɚɗɚɏɔɕ, ɛɜɚɍɗɑɘəɚɑ ɚɍɟɣɑəɔɑ Ɏ ɘɌɗɧɡ ɏɜɟɛ-

ɛɌɡ, ɚɍɟɣɑəɔɑ Ɏ ɝɚɝɞɌɎɑ ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɧɡ ɖɚɘɌəɐ. 

ȮɧɤɑɟɖɌɓɌəəɧɑ ɞɑəɐɑəɢɔɔ ɔɘɑɪɞ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɛɜɔ ɛɚɐɏɚɞɚɎɖɑ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ, ɚɞ ɖɚɞɚɜɧɡ ɝɑɏɚɐəɫ ɞɜɑɍɟɑɞɝɫ əɑ ɞɚɗɨɖɚ ɏɗɟɍɚɖɚɑ ɓəɌəɔɑ 

ɍɌɓɔɝəɧɡ ɐɔɝɢɔɛɗɔə, ɖɗɔəɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ, ɠɔɓɔɣɑɝɖɔɡ ɚɝəɚɎ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑ-

əɔɫ, ɖɚɘɛɨɪɞɑɜəɧɡ ɞɑɡəɚɗɚɏɔɕ, əɚ ɔ ɚɝəɚɎ ɖɚɘɘɟəɔɖɌɢɔɕ ɝ ɛɌɢɔɑəɞɌɘɔ  ɔ ɖɚɗɗɑɏɌɘɔ, 

ɐɑɕɝɞɎɟɪɥɑɏɚ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɌ. Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɘɧ ɛɜɔɎɚɐɔɘ ɛɜɔɘɑɜ ɚɍɜɌɓɚɎɌɞɑɗɨ-

əɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ Ʉɖɚɗɧ ȷɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɌ ɍɌɓɑ ɣɌɝɞəɚɏɚ ɟɣɜɑɒɐɑəɔɫ ɐɚɛɚɗəɔ-

ɞɑɗɨəɚɏɚ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ çȸɑɐɔɢɔəɝɖɌɫ ɤɖɚɗɌ ȱȸȽè (EMC Medical 

School). ɂɑɗɑɎɟɪ Ɍɟɐɔɞɚɜɔɪ Ʉɖɚɗɧ ȷɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɚɝɞɌɎɗɫɪɞ ɎɜɌɣɔ-

ɜɑəɞɏɑəɚɗɚɏɔ, ɝɛɑɢɔɌɗɔɝɞɧ ɛɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɔ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɐɔɌɏəɚɝɞɔɖɑ, ɚɜɐɔəɌ-

ɞɚɜɧ ɔ əɌɟɣəɧɑ ɝɚɞɜɟɐəɔɖɔ ɚɞɐɑɗɑəɔɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɧ, ɘɑ-

ɐɔɢɔəɝɖɔɑ ɠɔɓɔɖɔ ɔ ɐɜɟɏɔɑ ɝɛɑɢɔɌɗɔɝɞɧ, ɔəɞɑɜɑɝɟɪɥɔɑɝɫ əɌɟɣəɚɕ ɔ ɛɜɌɖɞɔɣɑɝɖɚɕ 

ɜɌɐɔɚɗɚɏɔɑɕ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, ɛɜɑɛɚɐɌɎɌəɔɑ, ɛɚɝɗɑɐɔɛɗɚɘəɚɑ 
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ccelerating update and globalization of medical information, increasing complex ity 

of diagnostic and treatment methods, improved patients awareness account for 

constant increase of requirements for doctorõs skills.  

During the transition to the system of continuous me dical education, both major and 

supplementary educational programs should be updated in accordance with the requir e-

ments of practical healthcare and based on modern educational trends, where the following 

can be highlighted: extensive use of distance techn ologies, problem -oriented teaching in 

small groups, training in multidisciplinary teams.  

These trends are of great importance when it comes to training modern radiologists, 

as their expertise along with profound knowledge of basic disciplines of clinical m edicine, 

physical principles of medical imaging and computer technology requires skills in commun i-

cation with patients and colleagues, and the knowledge of current legislation. In this article 

we present an example of educational activities of School of Ra diology based on the Non -

governmental Organization of Postgraduate Medical Education EMC Medical School.  

The target audience includes diagnostic radiologists, nuclear medicine physicians, 

residents and fellows in diagnostic radiology, radiology technicians , medical physicists and 

other health professionals interested in the science and the practice of radiology . 
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ɟɝɗɚɎɔɫɡ ɟɝɖɚɜɑəəɚɏɚ ɚɍəɚɎɗɑəɔɫ ɔ 

ɏɗɚɍɌɗɔɓɌɢɔɔ ɘɑɐɔɢɔəɝɖɚɕ ɔəɠɚɜɘɌ-

ɢɔɔ, ɎɚɓɜɌɝɞɌɪɥɑɕ ɝɗɚɒəɚɝɞɔ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ, ɛɚɎɧɤɑəɔɫ ɔəɠɚɜ-

ɘɔɜɚɎɌəəɚɝɞɔ ɛɌɢɔɑəɞɚɎ ɞɜɑɍɚɎɌəɔɫ ɖ ɖɎɌɗɔ-

ɠɔɖɌɢɔɔ ɎɜɌɣɌ ɛɚɝɞɚɫəəɚ ɜɌɝɞɟɞ.  

Ȼɜɔ ɩɞɚɘ ɝɟɥɑɝɞɎɟɪɥɌɫ ɝɑɏɚɐəɫ Ɏ ȼɚɝɝɔɔ 

ɝɔɝɞɑɘɌ ɛɚɝɞɐɔɛɗɚɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɎɜɌɣɑɕ 

ɟɝɞɌɜɑɗɌ əɑ ɝɞɚɗɨɖɚ ɛɚ ɖɚəɞɑəɞɟ, ɝɖɚɗɨɖɚ ɛɚ ɝɔ-

ɝɞɑɘɑ ɚɜɏɌəɔɓɌɢɔɔ ɛɜɚɢɑɝɝɌ.  

Ȯ ɚɞɗɔɣɔɑ ɚɞ ɍɚɗɨɤɔəɝɞɎɌ ɑɎɜɚɛɑɕɝɖɔɡ 

ɝɞɜɌə ɔ ȽɄȬ, ɏɐɑ ɘɑɐɔɢɔəɝɖɔɑ ɜɌɍɚɞəɔɖɔ ɚɍɫ-

ɓɌəɧ ɑɒɑɏɚɐəɚ ɛɚɐɞɎɑɜɒɐɌɞɨ ɝɎɚɔ ɓəɌəɔɫ ɔ 

ɑɒɑɐəɑɎəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɚɎɜɑɘɑəəɧɑ ɜɟɖɚɎɚɐ-

ɝɞɎɌ əɌ ɜɌɍɚɣɔɡ ɘɑɝɞɌɡ, ɜɚɝɝɔɕɝɖɔɑ ɎɜɌɣɔ ɛɜɚ-

ɡɚɐɫɞ ɖɟɜɝɧ ɛɚɎɧɤɑəɔɫ ɖɎɌɗɔɠɔɖɌɢɔɔ 1 ɜɌɓ Ɏ 

5 ɗɑɞ ɔ ɓɌɣɌɝɞɟɪ ɗɔɤɑəɧ Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɗɨɓɚ-

ɎɌɞɨɝɫ ɝɚɎɜɑɘɑəəɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ ɔəɠɚɜɘɌ-

ɢɔɔ əɌ ɜɌɍɚɣɔɡ ɘɑɝɞɌɡ. ȺɐəɌɖɚ ɐɌɒɑ ɩɞɔ ɖɟɜ-

ɝɧ, ɛɚ ɐɌəəɧɘ ȼɚɝɓɐɜɌɎəɌɐɓɚɜɌ, ɚɖɚɗɚ 15% 

ɎɜɌɣɑɕ əɑ ɛɜɚɡɚɐɫɞ Ɏ ɛɚɗɚɒɑəəɧɑ ɝɜɚɖɔ. Ƚɔɞɟ-

Ɍɢɔɫ ɟɝɟɏɟɍɗɫɑɞɝɫ ɞɑɘ, ɣɞɚ ɛɜɚɡɚɒɐɑəɔɑ ɖɎɌ-

ɗɔɠɔɖɌɢɔɔ ɓɌɣɌɝɞɟɪ əɚɝɔɞ ɠɚɜɘɌɗɨəɧɕ ɡɌɜɌɖ-

ɞɑɜ ɔ ɝɚɐɑɜɒɌəɔɑ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɛɜɚɏɜɌɘɘ 

əɑ ɚɞɎɑɣɌɑɞ ɓɌɛɜɚɝɌɘ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɓɐɜɌɎɚ-

ɚɡɜɌəɑəɔɫ. ȭɚɗɑɑ ɞɚɏɚ, ɚɞɝɟɞɝɞɎɔɑ ɐɔɝɞɌəɢɔɚə-

əɧɡ ɞɑɡəɚɗɚɏɔɕ ɛɜɑɛɚɐɌɎɌəɔɫ ɛɜɔɎɚɐɔɞ ɖ ɞɚɘɟ, 

ɣɞɚ ɎɜɌɣɌɘ ɛɜɔɡɚɐɔɞɝɫ ɛɚɣɞɔ əɌ 2 ɘɑɝɫɢɌ ɚɞ-

ɜɧɎɌɞɨɝɫ ɚɞ ɛɜɌɖɞɔɣɑɝɖɚɕ ɜɌɍɚɞɧ, ɣɞɚ ɝəɔɒɌɑɞ 

ɐɚɝɞɟɛəɚɝɞɨ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ əɌɝɑɗɑəɔɪ 

ɞɌɘ, ɏɐɑ ɞɜɟɐəɚ ɓɌɘɑəɔɞɨ ɩɞɔɡ ɎɜɌɣɑɕ [1].  

ȽɔɝɞɑɘɌ əɑɛɜɑɜɧɎəɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍ-

ɜɌɓɚɎɌəɔɫ (ȹȸȺ), Ɏəɑɐɜɑəɔɑ ɖɚɞɚɜɚɕ ɓɌɖɚəɚɐɌ-

ɞɑɗɨəɚ ɓɌɖɜɑɛɗɑəɚ ɔ Ɏ ɐɌəəɧɕ ɘɚɘɑəɞ ɛɜɚɡɚɐɔɞ 

ɌɛɜɚɍɌɢɔɪ Ɏ ɜɌɘɖɌɡ ɛɔɗɚɞəɧɡ ɛɜɚɑɖɞɚɎ Ɏ əɑ-

ɝɖɚɗɨɖɔɡ ɜɑɏɔɚəɌɡ ɝɞɜɌəɧ, ɛɜɑɐɛɚɗɌɏɌɑɞ ɟɣɑɞ 

ɖɚɗɔɣɑɝɞɎɌ ɣɌɝɚɎ ɚɍɜɌɓɚɎɌɞɑɗɨəɚɕ ɌɖɞɔɎəɚɝɞɔ, 

ɖɌɖ ɩɞɚ ɛɜɔəɫɞɚ Ɏ ɝɞɜɌəɌɡ ȱɎɜɚɛɧ ɔ ȽɄȬ, Ɏ 

ɠɚɜɘɑ ɖɜɑɐɔɞɚɎ (ɔɗɔ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɍɌɗɗɚɎ). 

ȹɑɛɜɑɜɧɎəɚɑ ɚɍɟɣɑəɔɑ  ɛɜɚɎɚɐɔɞɝɫ ɛɚɝɜɑɐ-

ɝɞɎɚɘ ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ɚɍɟɣɑəɔɫ: ɝɌɘɚɚɍɜɌɓɚ-

ɎɌəɔɑ, ɛɚɝɑɥɑəɔɑ ɖɟɜɝɚɎ, ɛɜɚɎɑɐɑəɔɑ ɝɑɘɔəɌ-

ɜɚɎ ɔ ɘəɚɏɚɑ ɐɜɟɏɚɑ. 

Ȼɜɔ ɩɞɚɘ ɝɚɐɑɜɒɌəɔɑ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ 

ɛɜɚɏɜɌɘɘ, ɖɌɖ ɚɝəɚɎəɧɡ, ɞɌɖ ɔ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɡ, ɐɚɗɒəɚ ɍɧɞɨ ɌɖɞɟɌɗɔɓɔɜɚɎɌəɚ Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɔ ɝ ɞɜɑɍɚɎɌəɔɫɘɔ ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɓɐɜɌɎɚ-

ɚɡɜɌəɑəɔɫ ɔ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɝɚɎɜɑɘɑəəɧɡ ɚɍɜɌ-

ɓɚɎɌɞɑɗɨəɧɡ ɞɑəɐɑəɢɔɕ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɘɚɒəɚ 

Ɏɧɐɑɗɔɞɨ: ɌɖɞɔɎəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɐɔɝɞɌəɢɔ-

ɚəəɧɡ ɞɑɡəɚɗɚɏɔɕ, ɛɜɚɍɗɑɘəɚɑ ɚɍɟɣɑəɔɑ Ɏ ɘɌ-

ɗɧɡ ɏɜɟɛɛɌɡ, ɚɍɟɣɑəɔɑ Ɏ ɝɚɝɞɌɎɑ ɘɑɒɐɔɝɢɔɛɗɔ-

əɌɜəɧɡ ɖɚɘɌəɐ [1].  

Ƚɑɏɚɐəɫ Ɏɚ ɘəɚɏɔɡ ɝɞɜɌəɌɡ ɔɝɛɚɗɨɓɟɪɞ əɑ 

ɞɚɗɨɖɚ ɞɑɜɘɔə ȹȸȺ, əɚ ɔ ɞɑɜɘɔə çəɑɛɜɑɜɧɎəɚɑ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɑ ɜɌɓɎɔɞɔɑè (ȹȻȼ). ȻɚɐɜɌɓɟɘɑ-

ɎɌɑɞɝɫ, ɣɞɚ ȹȻȼ əɑɝɖɚɗɨɖɚ ɤɔɜɑ, ɣɑɘ ȹȸȺ, ɔ 

ɎɖɗɪɣɌɑɞ, ɖɜɚɘɑ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɛɜɚɠɑɝ-

ɝɔɚəɌɗɨəɧɡ ɓəɌəɔɕ ɔ ɟɘɑəɔɕ ɛɚ ɝɎɚɑɕ ɝɛɑɢɔ-

Ɍɗɨəɚɝɞɔ, ɛɚɗɟɣɑəɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɖɚɘɛɑɞɑə-

ɢɔɕ, əɌɛɜɔɘɑɜ, ɛɚ ɟɛɜɌɎɗɑəɔɪ ɖɌɣɑɝɞɎɚɘ ɘɑ-

ɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ, ɜɌɓɜɌɍɚɞɖɑ ɖɗɔəɔɣɑɝɖɔɡ 

ɜɑɖɚɘɑəɐɌɢɔɕ, ɟɛɜɌɎɗɑəɔɪ ɚɞɐɑɗɑəɔɑɘ ɔ ɐɜ. 

ȹȻȼ ɞɌɖɒɑ ɟɣɔɞɧɎɌɑɞ ɔɓɘɑəɑəɔɫ ɛɚɞɜɑɍəɚɝɞɑɕ 

ɛɜɌɖɞɔɖɟɪɥɑɏɚ ɎɜɌɣɌ, ɖɚɞɚɜɧɑ ɓɌɎɔɝɫɞ ɚɞ ɘɑ-

əɫɪɥɔɡɝɫ ɟɝɗɚɎɔɕ [2]. 

ȮɧɤɑɟɖɌɓɌəəɧɑ ɞɑəɐɑəɢɔɔ ɔɘɑɪɞ ɍɚɗɨ-

ɤɚɑ ɓəɌɣɑəɔɑ ɛɜɔ ɛɚɐɏɚɞɚɎɖɑ ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɚ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ, ɚɞ ɖɚɞɚɜɧɡ ɝɑɏɚɐəɫ ɞɜɑɍɟ-

ɑɞɝɫ əɑ ɞɚɗɨɖɚ ɏɗɟɍɚɖɚɑ ɓəɌəɔɑ ɍɌɓɔɝəɧɡ ɐɔɝ-

ɢɔɛɗɔə, ɖɗɔəɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ, ɠɔɓɔɣɑɝɖɔɡ 

ɚɝəɚɎ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ, ɖɚɘɛɨɪɞɑɜəɧɡ 

ɞɑɡəɚɗɚɏɔɕ, əɚ ɔ ɚɝəɚɎ ɖɚɘɘɟəɔɖɌɢɔɕ ɝ ɛɌɢɔ-

ɑəɞɌɘɔ  ɔ ɖɚɗɗɑɏɌɘɔ, ɐɑɕɝɞɎɟɪɥɑɏɚ ɓɌɖɚəɚɐɌ-
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(ɝɗɑɎɌ - çȯɑɜəɔɚɗɚɏɔɫè, ɝɛɜɌɎɌ ð çȻɌɞɚɘɚɜɠɚɗɚɏɔɫè). 
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ɞɑɗɨɝɞɎɌ.  

ȽɗɟɒɍɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɚɎɜɑɘɑəəɚ-

ɏɚ ɘəɚɏɚɛɜɚɠɔɗɨəɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɟɣɜɑɒɐɑ-

əɔɫ ɫɎɗɫɑɞɝɫ ɘɑɒɖɗɔəɔɣɑɝɖɔɘ ɛɚɐɜɌɓɐɑɗɑəɔɑɘ, 

Ɍ ɑɑ ɚɜɏɌəɔɓɌɢɔɫ ɐɚɗɒəɌ ɚɞɎɑɣɌɞɨ ɘɔɜɚɎɧɘ 

ɝɞɌəɐɌɜɞɌɘ ɖɌɣɑɝɞɎɌ ɔ ɍɑɓɚɛɌɝəɚɝɞɔ ɔ ɔɘɑɞɨ 

Ɏɚɓɘɚɒəɚɝɞɔ ɘɌɝɤɞɌɍɔɜɚɎɌəɔɫ ɜɌɍɚɣɔɡ ɛɜɚ-

ɢɑɝɝɚɎ ɍɑɓ ɝɟɥɑɝɞɎɑəəɚɏɚ ɔɓɘɑəɑəɔɫ ɔəɠɜɌ-

ɝɞɜɟɖɞɟɜɧ. ɉɞɚɏɚ ɘɚɒəɚ ɐɚɍɔɞɨɝɫ ɞɚɗɨɖɚ ɛɜɔ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɛɚɐɏɚɞɚɎɖɑ ɘɑɐɔɢɔəɝɖɔɡ 

ɖɌɐɜɚɎ, ɏɗɟɍɚɖɚ ɚɜɔɑəɞɔɜɚɎɌəəɧɡ Ɏ ɝɎɚɑɕ ɝɛɑ-

ɢɔɌɗɨəɚɝɞɔ, ɚɍɗɌɐɌɪɥɔɡ ɝɚɎɜɑɘɑəəɧɘɔ ɓəɌəɔ-

ɫɘɔ ɔ ɛɜɌɖɞɔɣɑɝɖɔɘɔ əɌɎɧɖɌɘɔ, ɐɚɝɞɌɞɚɣəɧɘɔ 

ɐɗɫ ɚɖɌɓɌəɔɫ ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɚɕ ɜɌɐɔɚɗɚɏɔ-

ɣɑɝɖɚɕ ɛɚɘɚɥɔ [3]. 

Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɘɧ ɛɜɔɎɚɐɔɘ ɛɜɔɘɑɜ ɚɍ-

ɜɌɓɚɎɌɞɑɗɨəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ Ʉɖɚɗɧ ȷɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ əɌ ɍɌɓɑ əɑɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɚɜɏɌ-

əɔɓɌɢɔɔ ɛɚɝɗɑɐɔɛɗɚɘəɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɜɌ-

ɓɚɎɌəɔɫ EMC Medical School,  ɝɚɓɐɌəəɚɕ Ɏ 2013 

ɏɚɐɟ.  Ȯ EMC Medical School ɟɒɑ ɛɜɚɤɗɚ ɚɍɟɣɑ-

əɔɑ ɍɚɗɑɑ 1300 ɝɗɟɤɌɞɑɗɑɕ: ɎɜɌɣɔ, ɚɜɐɔəɌɞɚɜɧ, 

ɜɟɖɚɎɚɐɔɞɑɗɔ ɜɚɝɝɔɕɝɖɔɡ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑ-

əɔɕ, ɖɌɖ ɏɚɝɟɐɌɜɝɞɎɑəəɧɡ (ɝɎɧɤɑ 95 %), ɞɌɖ ɔ 

ɖɚɘɘɑɜɣɑɝɖɔɡ. Ȼɚ əɌɛɜɌɎɗɑəɔɪ çȷɟɣɑɎɌɫ ɐɔɌ-

ɏəɚɝɞɔɖɌè ɍɧɗɚ ɚɍɟɣɑəɚ ɍɚɗɑɑ 300 ɣɑɗɚɎɑɖ (ȼɔɝ. 

1, ȼɔɝ. 2). 

ɂɑɗɑɎɟɪ Ɍɟɐɔɞɚɜɔɪ Ʉɖɚɗɧ ȷɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɝɚɝɞɌɎɗɫɪɞ ɎɜɌɣɔ-ɜɑəɞɏɑəɚɗɚɏɔ, ɝɛɑ-

ɢɔɌɗɔɝɞɧ ɛɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɔ ɜɌɐɔɚəɟɖɗɔɐəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ, ɚɜɐɔəɌɞɚɜɧ ɔ əɌɟɣəɧɑ ɝɚɞɜɟɐəɔ-

ɖɔ ɚɞɐɑɗɑəɔɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɜɑəɞɏɑəɚɗɌ-

ɍɚɜɌəɞɧ, ɘɑɐɔɢɔəɝɖɔɑ ɠɔɓɔɖɔ ɔ ɐɜɟɏɔɑ ɝɛɑɢɔ-

Ɍɗɔɝɞɧ, ɔəɞɑɜɑɝɟɪɥɔɑɝɫ əɌɟɣəɚɕ ɔ ɛɜɌɖɞɔɣɑ-

ɝɖɚɕ ɜɌɐɔɚɗɚɏɔɑɕ.  

Ȱɑɫɞɑɗɨəɚɝɞɨ ɖɟɜɝɌ əɌɛɜɌɎɗɑəɌ əɌ ɜɌɓɎɔ-

ɞɔɑ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɖɚɘɛɑɞɑəɢɔɕ ɣɑɜɑɓ ɛɜɚ-

Ɏɑɐɑəɔɑ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɔ əɌɟɣəɧɡ ɘɑɜɚɛɜɔɫ-

ɞɔɕ, ɛɟɍɗɔɖɌɢɔɪ ɜɑɢɑəɓɔɜɟɑɘɧɡ əɌɟɣəɧɡ ɝɞɌ-

ɞɑɕ, ɖɗɔəɔɣɑɝɖɔɡ ɜɑɖɚɘɑəɐɌɢɔɕ, ɜɟɖɚɎɚɐɝɞɎ ɔ 

ɘɚəɚɏɜɌɠɔɕ, ɝɚɓɐɌəɔɑ ɐɔɝɞɌəɢɔɚəəɧɡ ɟɣɑɍəɧɡ 

ɛɜɚɏɜɌɘɘ, ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ 

ɘɑɐɔɢɔəɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɛɚɝɜɑɐɝɞɎɚɘ ɚɍɜɌ-

ɓɚɎɌɞɑɗɨəɧɡ ɜɑɝɟɜɝɚɎ ɔəɞɑɜəɑɞɌ. 

ɄɖɚɗɌ ȷɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɚɎɚɐɔɞ ɖɌɖ 

əɑɍɚɗɨɤɔɑ ɘɌɝɞɑɜ-ɖɗɌɝɝɧ ɔ ɝɑɘɔəɌɜɧ ɝ ɚɞɜɌ-

ɍɚɞɖɚɕ ɛɜɌɖɞɔɣɑɝɖɔɡ əɌɎɧɖɚɎ, ɞɌɖ ɔ ɖɜɟɛəɧɑ 

ɘɑɒɐɟəɌɜɚɐəɧɑ ɘɑɜɚɛɜɔɫɞɔɫ ð Ɏ ɣɌɝɞəɚɝɞɔ, 

ɑɒɑɏɚɐəɧɕ ɖɟɜɝ çȸɑəɑɐɒɘɑəɞ Ɏ ɜɌɐɔɚɗɚɏɔɔè 

Management in Radiology (MIR), ɛɚɝɎɫɥɑəəɧɕ 

ɎɚɛɜɚɝɌɘ ɚɜɏɌəɔɓɌɢɔɔ ɔ ɟɛɜɌɎɗɑəɔɫ ɝɗɟɒɍɚɕ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɛɚɎɧɤɑəɔɫ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɍɔɓəɑɝ-ɛɜɚɢɑɝɝɚɎ ɔ ɜɑɌɗɔɓɌɢɔɔ ɛɜɔəɢɔɛɌ 

ɛɌɢɔɑəɞɚ-ɚɜɔɑəɞɔɜɚɎɌəəɚɝɞɔ Ɏ ɜɌɐɔɚɗɚɏɔɔ 

(ȼɔɝ. 3, ȼɔɝ. 4). 

Ȯ ɜɌɘɖɌɡ ɟɣɑɍəɚɕ ɛɜɚɏɜɌɘɘɧ ɜɌɝɝɘɌɞɜɔ-

ɎɌɪɞɝɫ ɞɌɖɔɑ ɚɍɗɌɝɞɔ ɘɑɐɔɢɔəɧ, ɖɌɖ ɠɟəɐɌ-

ɘɑəɞɌɗɨəɧɑ əɌɟɖɔ, ɛɌɞɚɏɑəɑɓ ɓɌɍɚɗɑɎɌəɔɕ, ɛɑ-

ɜɑɐɚɎɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɞɑɡəɚɗɚɏɔɔ, ɍɑɓɚɛɌɝ-

əɚɝɞɨ ɛɌɢɔɑəɞɚɎ, ɖɗɔəɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɐɚɖɌɓɌɞɑɗɨəɌɫ ɘɑɐɔɢɔəɌ, ɘɑɐɔɢɔəɝɖɚɑ ɚɍɜɌɓɚ-

ɎɌəɔɑ, ɘɑəɑɐɒɘɑəɞ ɖɌɣɑɝɞɎɌ, ɞɑɚɜɑɞɔɣɑɝɖɔɑ 

ɚɝəɚɎɧ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɐɜɟ-

ɏɔɑ. ȺɍɜɌɓɚɎɌɞɑɗɨəɧɑ ɘɑɜɚɛɜɔɫɞɔɫ ɛɜɔɓɎɌəɧ 

ɚɍɜɌɞɔɞɨ ɎəɔɘɌəɔɑ ɚɍɥɑɝɞɎɑəəɚɝɞɔ əɌ əɌɔɍɚ-

ɗɑɑ ɩɠɠɑɖɞɔɎəɧɑ ɔ ɩɖɚəɚɘɔɣɑɝɖɔ ɚɍɚɝəɚɎɌə-

əɧɑ ɘɑɞɚɐɧ ɘɑɐɔɢɔəɝɖɚɕ ɛɜɌɖɞɔɖɔ ɔ ɛɚɞɑəɢɔ-

Ɍɗɨəɧɑ ɛɟɞɔ ɑɑ ɜɌɓɎɔɞɔɫ. 

Ȯ ɢɑɗɚɘ, ɛɜɚɏɜɌɘɘɌ əɌɛɜɌɎɗɑəɌ əɌ ɟɝɞɜɌ-

əɑəɔɑ ɛɜɚɍɑɗɚɎ Ɏ ɓəɌəɔɫɡ ɔ ɟɐɚɎɗɑɞɎɚɜɑəɔɑ ɛɚ-

ɞɜɑɍəɚɝɞɑɕ ɢɑɗɑɎɚɕ Ɍɟɐɔɞɚɜɔɔ Ɏ ɛɚɎɧɤɑəɔɔ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɖɎɌɗɔɠɔɖɌɢɔɔ.  

ȸɑɜɚɛɜɔɫɞɔɫ Ɏ ɝɚɝɞɌɎɑ ɛɜɚɏɜɌɘɘɧ ɚɝəɚ-

ɎɌəɧ əɌ əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɚɕ ɔəɠɚɜɘɌɢɔɔ ɔ 

ɔəəɚɎɌɢɔɚəəɧɡ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɞɑɡəɚɗɚɏɔɫɡ, 

ɎɖɗɪɣɌɪɥɔɡ ɚəɗɌɕə-ɞɜɌəɝɗɫɢɔɔ, ɝɔɝɞɑɘɧ ɔə-

ɞɑɜɌɖɞɔɎəɚɏɚ ɏɚɗɚɝɚɎɌəɔɫ ɔ ɝɔɝɞɑɘɧ ɚɍɜɌɍɚɞɖɔ 

ɔɓɚɍɜɌɒɑəɔɕ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɚɒɔɐɌɑɞɝɫ ɛɚɎɧɤɑ-

əɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɌɍɚɞɧ ɎɜɌɣɑɕ-

ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ, Ɍ ɞɌɖɒɑ ɟɗɟɣɤɑəɔɑ 

ɖɌɣɑɝɞɎɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔ ɗɑɣɑɍəɚɕ ɛɚɘɚɥɔ.  

ȼɟɖɚɎɚɐɔɞɑɗɨ Ʉɖɚɗɧ ȷɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ð ɎɜɌɣ-ɜɑəɞɏɑəɚɗɚɏ, ɖɌəɐɔɐɌɞ ɘɑɐɔ-

ɢɔəɝɖɔɡ əɌɟɖ Ⱦɜɚɠɔɘɑəɖɚ ȴɜɔəɌ ȬəɌɞɚɗɨ-

ɑɎəɌ: 

çȮ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɑɕɝɞɎɟɪɞ  ɐɎɑ ɛɚɝɞɚ-

ɫəəɧɑ ɛɜɚɏɜɌɘɘɧ ɛɚ ɜɌɐɔɚɗɚɏɔɔ ð çȸɧɤɑɣəɚ-

ɝɖɑɗɑɞəɌɫ ɜɌɐɔɚɗɚɏɔɫè ɔ çȺəɖɚɜɌɐɔɚɗɚɏɔɫè. ȯɚ-

 

ȼɔɝ. 3. 

 

ȼɔɝ. 4. 

ȼɔɝ. 3, 4.  ȸɑɒɐɟəɌɜɚɐəɧɕ ɟɣɑɍəɧɕ ɖɟɜɝ çȸɑəɑɐɒɘɑəɞ Ɏ ɜɌɐɔɚɗɚɏɔɔè, 2014 ɏ. 
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ɐɚɎɚɕ ɖɟɜɝ ɛɚ ɘɧɤɑɣəɚ-ɝɖɑɗɑɞəɚɕ ɜɌɐɔɚɗɚɏɔɔ 

ɜɌɓɍɔɞ əɌ ɤɑɝɞɨ ɞɑɘ: ɖɚɗɑəəɧɕ ɝɟɝɞɌɎ, ɖɔɝɞɨ, 

ɛɗɑɣɚ, ɞɌɓɚɍɑɐɜɑəəɧɕ ɝɟɝɞɌɎ, ɛɚɓɎɚəɚɣəɔɖ, əɑ-

ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɚɎɜɑɒɐɑəɔɫ ɝɖɑɗɑɞəɚ-

ɘɧɤɑɣəɚɕ ɝɔɝɞɑɘɧ. Ȼɚ ɚəɖɚɜɌɐɔɚɗɚɏɔɔ əɌ ɝɑ-

ɏɚɐəɫɤəɔɕ ɐɑəɨ ɛɜɚɎɚɐɫɞɝɫ ɤɖɚɗɧ ɛɚ ɐɎɟɘ ɞɑ-

ɘɌɘ: ɖɚɗɚɜɑɖɞɌɗɨəɧɕ ɜɌɖ ɔ ɜɌɐɔɚɗɚɏɔɫ ɚɛɟɡɚ-

ɗɑɕ ɟɜɚɏɑəɔɞɌɗɨəɚɕ ɓɚəɧ.  

ȹɌ ɖɌɒɐɧɕ ɟɣɑɍəɧɕ ɖɟɜɝ ɝɚɍɔɜɌɑɞɝɫ 20-

25 ɝɗɟɤɌɞɑɗɑɕ ɔɓ ȸɚɝɖɎɧ ɔ ɐɜɟɏɔɡ ɜɑɏɔɚəɚɎ 

ȼɚɝɝɔɔ.  ȸɧ ɢɑɗɑəɌɛɜɌɎɗɑəəɚ əɑ əɌɍɔɜɌɑɘ 

ɍɚɗɨɤɑ 25 ɣɑɗɚɎɑɖ. Ƀɔɝɗɑəəɧɕ ɝɚɝɞɌɎ Ɍɟɐɔɞɚ-

ɜɔɔ ɝɠɚɜɘɔɜɚɎɌə ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚɍɧ ɖɌɒ-

ɐɧɕ ɝɗɟɤɌɞɑɗɨ ɔɘɑɗ ɐɚɝɞɟɛ ɖ ɟɣɑɍəɚɕ ɜɌɍɚɣɑɕ 

ɝɞɌəɢɔɔ ɔ Ɏɚɓɘɚɒəɚɝɞɨ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɜɌɍɚ-

ɞɧ ɝ ɛɜɑɛɚɐɌɎɌɞɑɗɑɘ.  

Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɖɌɒɐɚɏɚ ɖɟɜɝɌ ɝɚ-

ɝɞɌɎɗɫɑɞ 18 ɣɌɝɚɎ, ɜɌɓɐɑɗɑəəɧɡ əɌ 2 ɟɣɑɍəɧɡ 

ɐəɫ.  ȻɑɜɎɌɫ ɛɚɗɚɎɔəɌ ɐəɫ ɛɚɝɎɫɥɑəɌ ɔɓɟɣɑ-

əɔɪ ɗɑɖɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ. ȳɌɞɑɘ ɛɜɚɎɚɐɫɞɝɫ 

ɛɜɌɖɞɔɣɑɝɖɔɑ ɓɌəɫɞɔɫ əɌ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɝɔɝɞɑɘɑ (1,5 Ⱦɗ ɞɚɘɚɏɜɌɠ 

Magnetom Aera Siemens). Ȱɗɫ ɛɜɌɖɞɔɣɑɝɖɔɡ ɓɌ-

əɫɞɔɕ ɏɜɟɛɛɌ ɜɌɓɐɑɗɫɑɞɝɫ əɌ ɐɎɑ ɛɚɐɏɜɟɛɛɧ.  

ȻɑɜɎɧɑ 10-15 ɣɑɗɚɎɑɖ ɛɚɐəɔɘɌɪɞɝɫ əɌ ɌɛɛɌ-

ɜɌɞ, ɎɞɚɜɌɫ ɛɚɐɏɜɟɛɛɌ ɚɝɞɌɑɞɝɫ Ɏəɔɓɟ ɜɌɓɍɔ-

ɜɌɞɨ ɝ ɛɜɑɛɚɐɌɎɌɞɑɗɑɘ ɎɌɜɔɌəɞɧ əɚɜɘɌɗɨəɚɕ 

ɌəɌɞɚɘɔɔ, ɛɚɝɗɑ ɣɑɏɚ ɏɜɟɛɛɧ ɘɑəɫɪɞɝɫ. Ⱥɍɝɟɒ-

ɐɌɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɎɌɜɔɌəɞɧ ɟɖɗɌɐɖɔ, ɝɖɌəɔɜɚ-

ɎɌəɔɫ, ɘɌɖɝɔɘɌɗɨəɚ ɌɐɌɛɞɔɜɚɎɌəəɧɑ ɖ ɛɌɢɔ-

ɑəɞɟ. ȹɌɛɜɔɘɑɜ, ɖɌɖ ɝɖɌəɔɜɚɎɌɞɨ ɝɞɚɛɟ ɟ ɛɌɢɔ-

ɑəɞɌ ɝ ɚɏɜɌəɔɣɑəəɧɘɔ Ɏɚɓɘɚɒəɚɝɞɫɘɔ ɔɗɔ ɖɌ-

ɖɚɎɧ ɚɝɚɍɑəəɚɝɞɔ ɜɌɓɘɑɥɑəɔɫ Ɏ ɞɚəəɑɗɑ ɘɌɏ-

əɔɞɌ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɍɧɞɚɣəɧɘ Ɏɑɝɚɘ, ɝ ɟɝɞɌ-

əɚɎɗɑəəɧɘɔ ɘɑɞɌɗɗɚɖɚəɝɞɜɟɖɢɔɫɘɔ ð ɞɚ ɑɝɞɨ 

Ɏɝɑ ɞɑ Ɏɚɛɜɚɝɧ, ɝ ɖɚɞɚɜɧɘɔ ɛɜɔɡɚɐɔɞɝɫ ɝɞɌɗ-

ɖɔɎɌɞɨɝɫ Ɏ ɜɑɌɗɨəɚɕ ɒɔɓəɔ (ȼɔɝ. 5, ȼɔɝ. 6).  

ȭɧɝɞɜɧɑ ɚɛɜɚɝɧ Ɍɟɐɔɞɚɜɔɔ ɛɚɖɌɓɧɎɌɪɞ, 

ɣɞɚ ɝɗɟɤɌɞɑɗɔ ɜɌɍɚɞɌɪɞ əɌ ɝɌɘɧɡ ɜɌɓəɚɚɍɜɌɓ-

əɧɡ ȸȼ-ɝɔɝɞɑɘɌɡ: ɚɞ 0,3 Ⱦɗ ɐɚ 3 Ⱦɗ, Ɍ əɑɖɚɞɚɜɧɑ 

ɐɌɒɑ ɛɑɜɑɝɌɒɔɎɌɪɞɝɫ ɝ ɚɐəɚɕ ɝɔɝɞɑɘɧ əɌ ɐɜɟ-

ɏɟɪ Ɏ ɞɑɣɑəɔɑ ɜɌɍɚɣɑɕ əɑɐɑɗɔ. Ȼɚɩɞɚɘɟ ɘɧ ɜɌɝ-

ɝɘɌɞɜɔɎɌɑɘ Ɏɚɓɘɚɒəɚɝɞɔ  ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɌɓ-

əɧɡ ɖɌɞɟɤɑɖ, Ɏɧɍɚɜ ɔɘɛɟɗɨɝəɧɡ  ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɑɕ Ɏ ɝɎɫɓɔ ɝ ɚɛɜɑɐɑɗɑəəɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɝɔɞɟɌɢɔɑɕ, ɚɍɝɟɒɐɌɑɘ ɌɜɞɑɠɌɖɞɧ, ɖɚɞɚɜɧɑ 

ɎɚɓəɔɖɌɪɞ ɛɜɔ ɝɖɌəɔɜɚɎɌəɔɔ, ɔ ɝɛɚɝɚɍɧ ɜɌɝ-

ɛɚɓəɌɎɌəɔɫ ɔ ɟɝɞɜɌəɑəɔɫ ɌɜɞɑɠɌɖɞɚɎ ɑɥɑ ɐɚ ɔɡ 

ɛɚɫɎɗɑəɔɫ.  

ȮɞɚɜɌɫ ɛɚɗɚɎɔəɌ ɖɌɒɐɚɏɚ ɐəɫ ɛɚɝɎɫɥɑəɌ 

ɜɌɍɚɞɑ əɌ ɟɣɑɍəɚɕ ɝɔɝɞɑɘɑ PACS, ɏɐɑ ɡɜɌəɫɞɝɫ 

ɌəɚəɔɘɔɓɔɜɚɎɌəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɛɌɢɔɑəɞɚɎ. 

ȭɑɓɟɝɗɚɎəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɤɖɚɗɧ ɫɎɗɫɑɞɝɫ 

ɜɌɍɚɞɌ əɌ ɍɌɓɑ ȱɎɜɚɛɑɕɝɖɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɢɑəɞɜɌ, Ɏ ɝɚɝɞɌɎ ɖɚɞɚɜɚɏɚ Ɏɡɚɐɔɞ əɑɝɖɚɗɨɖɚ 

ɘəɚɏɚɛɜɚɠɔɗɨəɧɡ ɖɗɔəɔɖ. ȿ əɌɝ əɑɞ əɑɐɚɝɞɌɞɖɌ 

Ɏ ɔəɞɑɜɑɝəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɫɡ. 

Ȯ ɞɑɣɑəɔɑ 1-1,5 ɣɌɝɚɎ ɝɗɟɤɌɞɑɗɨ ɝɌɘɚɝɞɚ-

ɫɞɑɗɨəɚ ɛɜɚɝɘɌɞɜɔɎɌɑɞ ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɝɗɑ ɣɑ-

ɏɚ ɚɍɝɟɒɐɌɑɞ ɝ ɛɜɑɛɚɐɌɎɌɞɑɗɑɘ Ɏɚɛɜɚɝɧ, Ɏɚɓ-

əɔɖɤɔɑ Ɏ ɛɜɚɢɑɝɝɑ ɛɜɚɎɑɐɑəɔɫ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɔ ɠɚɜɘɟɗɔɜɚɎɌəɔɫ ɓɌɖɗɪɣɑ-

əɔɫ.  

ȻɜɌɖɞɔɣɑɝɖɔɘ ɓɌəɫɞɔɫɘ ɟɐɑɗɑəɚ ɍɚɗɑɑ 

50% ɟɣɑɍəɚɏɚ Ɏɜɑɘɑəɔ. ȾɌɖɚɕ ɛɚɐɡɚɐ ɍɧɗ 

ɝɠɚɜɘɔɜɚɎɌə əɌ ɚɝəɚɎɑ ɌəɌɗɔɓɌ əɑɝɖɚɗɨɖɔɡ ɑɎ-

ɜɚɛɑɕɝɖɔɡ ɘɚɐɑɗɑɕ ɤɖɚɗ ɔ ɝ ɟɣɑɞɚɘ ɛɚɒɑɗɌəɔɕ 

ɝɗɟɤɌɞɑɗɑɕ, ɖɚɞɚɜɧɑ ɚəɔ ɎɧɝɖɌɓɧɎɌɪɞ Ɏ ɛɜɚ-

ɢɑɝɝɑ Ɍəɚəɔɘəɚɏɚ ɌəɖɑɞɔɜɚɎɌəɔɫ.  

Ⱥɞɗɔɣɔɞɑɗɨəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ əɌɤɑɕ ɤɖɚ-

ɗɧ ɫɎɗɫɑɞɝɫ ɠɚɜɘɌɞ ɘɟɗɨɞɔɐɔɝɢɔɛɗɔəɌɜəɚɏɚ  

ɚɍɝɟɒɐɑəɔɫ. ȻɜɑɛɚɐɌɎɌəɔɑ Ɏɑɐɑɞɝɫ ɝ ɟɣɌɝɞɔɑɘ 

ɜɌɓəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ: ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɞɜɌɎɘɌ-

ɞɚɗɚɏɚɎ-ɚɜɞɚɛɑɐɚɎ, ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɚəɖɚɗɚɏɚɎ, 

ɗɟɣɑɎɧɡ ɞɑɜɌɛɑɎɞɚɎ, ɡɔɘɔɚɞɑɜɌɛɑɎɞɚɎ. ȽɚɣɑɞɌ-

əɔɑ əɑɝɖɚɗɨɖɔɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ ɛɚɘɚɏɌɑɞ ɝɚ-

ɓɐɌɎɌɞɨ ɝɚɎɑɜɤɑəəɚ ɟəɔɖɌɗɨəɧɕ ɖɚəɞɑəɞ, ɔə-

ɞɑɜɑɝəɧɕ ɝɗɟɤɌɞɑɗɫɘ. ȽɛɑɢɔɌɗɔɝɞɧ ɔɓ ɜɌɓəɧɡ 

ɚɍɗɌɝɞɑɕ ɜɌɓɍɔɜɌɪɞ ɛɜɚɍɗɑɘɟ ɝ ɜɌɓəɧɡ ɞɚɣɑɖ 

ɓɜɑəɔɫ, Ɏ ɡɚɐɑ ɘɑɜɚɛɜɔɫɞɔɫ ɎɚɓəɔɖɌɪɞ ɐɔɝɖɟɝ-

ɝɔɔ, ɩɞɚ Ɏəɚɝɔɞ ɩɗɑɘɑəɞ ɒɔɎɚɏɚ ɚɍɝɟɒɐɑəɔɫ, 

ɡɌɜɌɖɞɑɜəɚɏɚ ɐɗɫ ɖɗɔəɔɣɑɝɖɔɡ ɜɌɓɍɚɜɚɎ.    

ȿɣɌɝɞɔɑ ɖɗɔəɔɢɔɝɞɚɎ ɛɚɓɎɚɗɫɑɞ ɝɗɟɤɌɞɑ-

ɗɫɘ ɛɚəɫɞɨ, ɖɌɖɌɫ ɔɘɑəəɚ ɔəɠɚɜɘɌɢɔɫ əɑɚɍɡɚ-

ɐɔɘɌ ɎɜɌɣɌɘ, ɓɌɖɌɓɧɎɌɪɥɔɘ ɔɝɝɗɑɐɚɎɌəɔɑ. ȸɧ 

ɎɝɑɏɐɌ ɚɣɑəɨ ɐɑɞɌɗɨəɚ ɛɜɚɜɌɍɌɞɧɎɌɑɘ ɝɗɑɐɟɪ-
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ɥɔɑ Ɏɚɛɜɚɝɧ: ɖɌɖɚɕ əɌɍɚɜ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ 

ɔɗɔ ɖɌɖɟɪ ɝɞɜɌɞɑɏɔɪ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔɓɍɜɌɞɨ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ, ɣɞɚ Ɏ 

ɐɌɗɨəɑɕɤɑɘ əɑɚɍɡɚɐɔɘɚ ɟɖɌɓɌɞɨ Ɏ ɓɌɖɗɪɣɑəɔɔ, 

ɖɌɖ ɩɞɚ ɛɚɎɗɔɫɑɞ əɌ ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɌ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɌəɖɑɞɔɜɚɎɌəɔɫ ɝɗɟɤɌɞɑɗɔ ɛɚɐ-

ɣɑɜɖɔɎɌɪɞ, ɣɞɚ ɔɘɑəəɚ ɛɜɔɝɟɞɝɞɎɔɑ ɖɗɔəɔɢɔ-

ɝɞɚɎ, ɘɟɗɨɞɔɐɔɝɢɔɛɗɔəɌɜəɧɕ ɛɚɐɡɚɐ ɐɑɗɌɪɞ 

ɤɖɚɗɟ ɍɚɗɑɑ  ɔəɞɑɜɑɝəɚɕ.  

ȮɌɒəɚɕ ɓɌɐɌɣɑɕ ɝɚɎɜɑɘɑəəɧɡ ɚɍɜɌɓɚɎɌ-

ɞɑɗɨəɧɡ ɛɜɚɏɜɌɘɘ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɛɜɚɏɜɌɘɘ 

əɌɤɑɕ ɤɖɚɗɧ, ɫɎɗɫɑɞɝɫ ɔəɞɑɏɜɌɢɔɫ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ Ɏ ɘɔɜɚɎɚɑ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɑ ɝɚɚɍɥɑɝɞɎɚ. 

ȸɧ ɚɛɔɜɌɑɘɝɫ əɌ ɜɑɖɚɘɑəɐɌɢɔɔ ɑɎɜɚɛɑɕɝɖɔɡ ɔ 

ɝɑɎɑɜɚɌɘɑɜɔɖɌəɝɖɔɡ ɚɍɥɑɝɞɎ ESR ɔ RSNA,  

ɍɚɗɨɤɔəɝɞɎɚ ɛɜɑɛɚɐɌɎɌɞɑɗɑɕ ɔɘɑɪɞ ɚɛɧɞ ɝɞɌ-

ɒɔɜɚɎɚɖ ɔ ɜɌɍɚɞɧ ɓɌ ɜɟɍɑɒɚɘ, ɝɛɑɢɔɌɗɔɝɞɧ, 

ɖɚɞɚɜɧɡ ɘɧ ɛɜɔɏɗɌɤɌɑɘ - ɞɜɌɎɘɌɞɚɗɚɏɔ-

ɚɜɞɚɛɑɐɧ, ɚəɖɚɗɚɏɔ - ɫɎɗɫɪɞɝɫ ɣɗɑəɌɘɔ ɘɑɒɐɟ-

əɌɜɚɐəɧɡ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɡ ɚɍɥɑɝɞɎ.  

Ȯ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɛɜɚɏɜɌɘɘɌɡ ɛɜɔəɔɘɌ-

ɪɞ ɟɣɌɝɞɔɑ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɔɏɗɌɤɑəəɧɡ ɗɑɖɞɚɜɚɎ 

ɝɛɑɢɔɌɗɔɝɞɧ Ɏɑɐɟɥɔɡ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ: ɀȯȭȿ çȼȺȹɂ 

ɔɘ. ȹ.ȹ. ȭɗɚɡɔəɌè, ɂȹȴȴ ȾɜɌɎɘɌɞɚɗɚɏɔɔ ɔ ɚɜ-

ɞɚɛɑɐɔɔ ɔɘ. ȹ.ȹ. ȻɔɜɚɏɚɎɌ, ȴəɝɞɔɞɟɞɌ ɜɑɎɘɌ-

ɞɚɗɚɏɔɔ ȼȬȸȹè. 

ȼɑɖɞɚɜ ȸɑɐɔɢɔəɝɖɚɕ ɤɖɚɗɧ ȱɎɜɚɛɑɕ-

ɝɖɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɢɑəɞɜɌ, ɐ.ɘ.ə., ɛɜɚɠɑɝ-

ɝɚɜ ȸɚɜɚɓɚɎ Ƚɑɜɏɑɕ ȻɌɎɗɚɎɔɣ:  

çȺɢɑəɖɌ ɟɜɚɎəɫ ɓəɌəɔɕ ɝɗɟɤɌɞɑɗɑɕ ɛɜɚ-

Ɏɚɐɔɞɝɫ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚəɞɜɚɗɨəɚɏɚ ɞɑɝɞɔɜɚ-

ɎɌəɔɫ. Ȯ ɍɗɔɒɌɕɤɑɑ Ɏɜɑɘɫ ɛɗɌəɔɜɟɑɞɝɫ Ɏəɑɐ-

ɜɑəɔɑ ɝɔɝɞɑɘ ɐɗɫ ɔəɞɑɜɌɖɞɔɎəɚɏɚ ɞɑɝɞɔɜɚɎɌəɔɫ 

(live polling).  

Ȼɚ ɚɖɚəɣɌəɔɔ ɖɟɜɝɌ ɝɗɟɤɌɞɑɗɔ ɛɚɗɟɣɌɪɞ 

ɜɑɖɚɘɑəɐɟɑɘɧɑ ɚɍɜɌɓɢɧ ɓɌɖɗɪɣɑəɔɕ ɔ ɞɑɚɜɑ-

ɞɔɣɑɝɖɔɕ ɘɌɞɑɜɔɌɗ (ɝɔɗɗɌɍɟɝ). ȽɗɟɤɌɞɑɗɫɘ Ɏɧ-

ɐɌɪɞɝɫ ɝɑɜɞɔɠɔɖɌɞɧ ɔ ɟɐɚɝɞɚɎɑɜɑəɔɫ ɟɝɞɌəɚɎ-

ɗɑəəɚɏɚ ɚɍɜɌɓɢɌ ɛɚ ɛɜɚɏɜɌɘɘɌɘ ɞɑɘɌɞɔɣɑɝɖɚɏɚ 

ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ (Ⱦȿ). 

ȽɑɕɣɌɝ ɘɧ ɖɚəɢɑəɞɜɔɜɟɑɘ ɟɝɔɗɔɫ əɌ 

ɠɚɜɘɔɜɚɎɌəɔɔ ɖɚɜɚɞɖɔɡ ɘɚɐɟɗɑɕ ɛɚ 18-36 ɣɌ-

ɝɚɎ, ɖɚɞɚɜɧɑ ɎɛɚɝɗɑɐɝɞɎɔɔ ɘɚɏɟɞ ɍɧɞɨ Ɏɖɗɪɣɑ-

əɧ Ɏ ɝɔɝɞɑɘɟ əɑɛɜɑɜɧɎəɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍ-

ɜɌɓɚɎɌəɔɫ. ȶɚəɞɑəɞ ɠɚɜɘɔɜɟɑɞɝɫ əɌ ɚɝəɚɎɌəɔɔ 

ɞɚɏɚ, ɣɞɚ ɌɖɞɟɌɗɨəɚ əɌ ɖɚəɠɑɜɑəɢɔɫɡ Ɏ ȱɎɜɚɛɑ, 

ȽɄȬ, Ɍ ɓɌɞɑɘ ɌɐɌɛɞɔɜɟɑɞɝɫ ɛɚɐ ɜɚɝɝɔɕɝɖɔɑ ɜɑ-

Ɍɗɔɔ. 

Ⱥɞɐɑɗɨəɚɏɚ ɎəɔɘɌəɔɫ ɓɌɝɗɟɒɔɎɌɑɞ ɛɜɚ-

ɏɜɌɘɘɌ ɚɍɟɣɑəɔɫ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɚɎ ɝɗɟɒɍɧ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɜɌɓɜɌɍɚɞɌəəɌɫ əɌɤɔɘɔ 

Ɏɑɐɟɥɔɘɔ ɝɛɑɢɔɌɗɔɝɞɌɘɔ ɝɚɎɘɑɝɞəɚ ɝ ɓɌɜɟ-

ɍɑɒəɧɘɔ ɩɖɝɛɑɜɞɌɘɔ. ȯɚɐɚɎɌɫ ɛɜɚɏɜɌɘɘɌ ɐɗɔ-

ɞɑɗɨəɚɝɞɨɪ 144 ɣɌɝɌ ɝɠɚɜɘɔɜɚɎɌəɌ əɌ ɚɝəɚɎɑ 

ɖɎɌɗɔɠɔɖɌɢɔɚəəɧɡ ɞɜɑɍɚɎɌəɔɕ ɖ ɜɑəɞɏɑəɚɗɌ-

ɍɚɜɌəɞɌɘ ɔ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɞɜɔ ɞɑɘɌɞɔɣɑɝɖɔɡ 

ɍɗɚɖɌ: ɍɗɚɖ ɚɍɥɔɡ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɎɚɛɜɚɝɚɎ, 

ɍɗɚɖ  ɛɚ ɟɓɖɚɕ ɝɛɑɢɔɌɗɔɓɌɢɔɔ (ȶȾ ɔ ȸȼȾ) ɔ ɍɗɚɖ 

ɩɗɑɖɞɔɎəɧɡ ɓɌəɫɞɔɕ ɛɚ ɚɝəɚɎɌɘ ɜɑəɞɏɑəɚɗɚɏɔɔ. 

Ȯ ɛɜɚɤɗɚɘ ɏɚɐɟ ɛɚ ɛɜɚɏɜɌɘɘɑ ɛɜɚɤɗɔ ɚɍɟɣɑəɔɑ 

ɍɚɗɑɑ 60 ɣɑɗɚɎɑɖ.  

Ȯ ɛɜɚɢɑɝɝɑ Ɏəɑɐɜɑəɔɫ əɑɛɜɑɜɧɎəɚɏɚ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɛɜɑɐɝɞɚɔɞ ɜɑɤɔɞɨ ɑɥɑ 

ɘəɚɏɚ ɎɚɛɜɚɝɚɎ əɌ ɠɑɐɑɜɌɗɨəɚɘ ɟɜɚɎəɑ, ɝɎɫ-

ɓɌəəɧɡ, Ɏ ɣɌɝɞəɚɝɞɔ,  ɝ ɘɚɞɔɎɌɢɔɑɕ ɎɜɌɣɑɕ, 

ɖɚəɞɜɚɗɑɘ ɖɌɣɑɝɞɎɌ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɛɜɚɏɜɌɘɘ.  

ȺɞɎɑɞɝɞɎɑəəɚɝɞɨ ɓɌ ɖɌɣɑɝɞɎɚ ɛɚɝɗɑɐɔ-

ɛɗɚɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɞɜɌɐɔɢɔɚəəɚ əɑɝɟɞ ɛɜɚ-

ɠɑɝɝɔɚəɌɗɨəɧɑ ɘɑɐɔɢɔəɝɖɔɑ ɌɝɝɚɢɔɌɢɔɔ, ɚɍ-

ɥɑɝɞɎɌ. Ⱥəɔ ɐɚɗɒəɧ ɜɑɤɌɞɨ, ɖɌɖɚɕ ɟɣɑɍəɧɕ 

ɖɟɜɝ ɘɚɒɑɞ ɟɣɌɝɞɎɚɎɌɞɨ Ɏ ɝɔɝɞɑɘɑ əɑɛɜɑɜɧɎəɚ-

ɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, ɚɢɑəɔɎɌɫ ɖɌɣɑ-

ɝɞɎɚ ɟɣɑɍəɚɕ ɛɜɚɏɜɌɘɘɧ ɔ ɠɚɜɘɧ ɛɜɑɛɚɐɌɎɌ-

əɔɫ.  

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɛɜɔ ɜɑɌɗɔɓɌɢɔɔ 

ɚɍɟɣɌɪɥɔɡ ɛɜɚɏɜɌɘɘ ɚɞɝɟɞɝɞɎɟɑɞ ɝɔɝɞɑɘɌ Ɏɡɚ-

ɐɫɥɑɏɚ ɖɚəɞɜɚɗɫ, ɝɔɝɞɑɘɌ ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ 

ɛɜɑɛɚɐɌɎɌəɔɫ, ɛɚɝɖɚɗɨɖɟ ɜɑɏɗɌɘɑəɞɌɢɔɫ ɔ Ɍɖ-

ɖɜɑɐɔɞɌɢɔɫ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘɔ ɝɚɚɍɥɑɝɞɎɌɘɔ 

ɛɜɚɡɚɐɔɞ ɚɐɔə ɜɌɓ, Ɍ ɐɌɗɨəɑɕɤɑɏɚ ɖɚəɞɜɚɗɫ ɖɌ-

ɣɑɝɞɎɌ ɛɜɑɛɚɐɌɎɌəɔɫ əɑ ɝɟɥɑɝɞɎɟɑɞ. Ȭ Ɏɑɐɨ 

ɐɚɗɒəɌ ɜɌɍɚɞɌɞɨ ɔ ɝɟɍɦɑɖɞɔɎəɌɫ ɚɢɑəɖɌ ɝɗɟɤɌ-

ɞɑɗɫ Ɏ Ɏɔɐɑ ɓɌɛɚɗəɑəəɧɡ Ɍəɖɑɞ ɛɚɝɗɑ ɗɑɖɢɔɕ, ɔ 

ɚɍɦɑɖɞɔɎəɌɫ ɚɢɑəɖɌ ɖɚəɞɜɚɗɔɜɟɪɥɑɕ ɖɌɣɑɝɞɎɚ 

ɚɜɏɌəɔɓɌɢɔɔ. Ⱦɚɗɨɖɚ ɞɚɏɐɌ ɚɜɏɌəɔɓɌɞɚɜ ɘɑɜɚ-

ɛɜɔɫɞɔɫ ɘɚɒɑɞ ɞɜɌəɝɠɚɜɘɔɜɚɎɌɞɨ ɛɜɚɐɟɖɞ ɛɚɐ 

ɜɑɌɗɨəɧɑ əɟɒɐɧ ɎɜɌɣɑɕ. Ȯ əɌɤɔɡ ɛɜɚɏɜɌɘɘɌɡ 

ɘɧ ɔɝɛɚɗɨɓɟɑɘ ɔɘɑəəɚ ɞɌɖɚɕ ɛɚɐɡɚɐ: ɝɞɌɜɌɑɘɝɫ 

ɚɣɑəɨ ɣɑɞɖɚ ɜɑɌɏɔɜɚɎɌɞɨ əɌ ɒɌɗɚɍɧ, əɑɐɚɎɚɗɨ-

ɝɞɎɌ, ɛɚɒɑɗɌəɔɫ əɌɤɔɡ ɝɗɟɤɌɞɑɗɑɕ, ɛɚɝɖɚɗɨɖɟ 

ɐɗɫ əɌɝ ɎɌɒəɚ ɔɡ ɜɑɏɟɗɫɜəɚɑ ɛɚɝɑɥɑəɔɑ.  

ȽɠɚɜɘɔɜɚɎɌɎ ɝɞɌəɐɌɜɞəɧɕ ɛɜɚɐɟɖɞ, ɘɧ 

ɏɚɞɚɎɧ ɖ ɑɏɚ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɝ ɟɣɑɞɚɘ ɛɚɒɑɗɌ-

əɔɕ ɓɌɖɌɓɣɔɖɌ ɔ ɝɗɟɤɌɞɑɗɑɕ, ɔ ɟɒɑ ɞɚɏɐɌ ɘɚ-

ɒɑɘ ɛɜɑɐɗɌɏɌɞɨ ɑɏɚ ɛɌɜɞəɑɜɌɘ, Ɏ ɣɌɝɞəɚɝɞɔ, 

ȰɑɛɌɜɞɌɘɑəɞɟ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɏɚɜɚɐɌ ȸɚɝɖɎɧ, 

ɐɗɫ ɚɍɟɣɑəɔɫ ɘɚɝɖɚɎɝɖɔɡ ɘɑɐɔɖɚɎè. 
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ȴɏəɌɞɨɑɎ Ɋɜɔɕ ȾɔɘɚɠɑɑɎɔɣ 
 

65 ȷȱȾ 
 

ɌɎɑɐɟɪɥɑɘɟ ɖɌɠɑɐɜɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ  Ⱥɘɝɖɚɏɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ, ɐɚɖɞɚɜɟ ɘɑɐɔɢɔəɝɖɔɡ əɌɟɖ, ɛɜɚɠɑɝɝɚɜɟ ȴɏəɌɞɨɑɎɟ 

Ɋɜɔɪ ȾɔɘɚɠɑɑɎɔɣɟ  Ɏ ɘɌɑ 2015 ɔɝɛɚɗəɔɗɚɝɨ  65 ɗɑɞ.  

Ɋ.Ⱦ. ȴɏəɌɞɨɑɎ - ɛɜɑɐɝɑɐɌɞɑɗɨ ȬɝɝɚɢɔɌɢɔɔ ɜɌɐɔɚɗɚɏɚɎ Ⱥɘɝɖɚɕ ɚɍɗɌɝɞɔ, ɣɗɑə ɖɚə-

ɝɟɗɨɞɌɢɔɚəəɚɕ ɏɜɟɛɛɧ ɛɜɔ ɏɗɌɎəɚɘ ɝɛɑɢɔɌɗɔɝɞɑ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ȸɔəɔɝɞɑɜɝɞɎɌ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɀ, ɏɗɌɎəɧɕ ɎəɑɤɞɌɞəɧɕ ɝɛɑɢɔɌɗɔɝɞ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ȸɔəɔ-
ɝɞɑɜɝɞɎɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ Ⱥɘɝɖɚɕ ɚɍɗɌɝɞɔ, ɣɗɑə ɐɔɝɝɑɜɞɌɢɔɚəəɚɏɚ ɝɚɎɑɞɌ Ⱥɘȯȸȿ. 

 ȼɚɐɔɗɝɫ Ɋɜɔɕ ȾɔɘɚɠɑɑɎɔɣ ȴɏəɌɞɨɑɎ Ɏ 1950 ɏ Ɏ ɝɑɗɑ ȸɌɜɨɫəɚɎɖɌ  Ⱥɘɝɖɚɕ ɚɍɗɌ-

ɝɞɔ. Ȯ 1973 ɏɚɐɟ, ɛɚ ɚɖɚəɣɌəɔɔ ɗɑɣɑɍəɚɏɚ ɠɌɖɟɗɨɞɑɞɌ Ⱥɘɝɖɚɏɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ ɔ ɛɜɚɡɚɒɐɑəɔɫ Ɏɚɔəɝɖɚɕ ɝɗɟɒɍɧ (1974ð76 ð ɝɗɟɒɍɌ Ɏ ȮȽ ȽȽȽȼ, 

əɌɣɌɗɨəɔɖ ɛɚɗɖɚɎɚɏɚ ɘɑɐɛɟəɖɞɌ, ɏ. ȸɟɜɘɌəɝɖ),  ɛɚɝɞɟɛɔɗ Ɏ ɔəɞɑɜəɌɞɟɜɟ ɛɚ ɜɑəɞɏɑəɚɗɚ-
ɏɔɔ ɔ ɝ 1976 ɛɚ 1980 ɏɚɐɧ ð ɚɍɟɣɌɗɝɫ əɌ ɖɌɠɑɐɜɑ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ Ɏ  ɓɌɚɣ-

əɚɕ ɌɝɛɔɜɌəɞɟɜɑ. Ȯ 1986 ɏɚɐɟ ð ɝɚɝɞɚɫɗɌɝɨ ɓɌɥɔɞɌ ɖɌəɐɔɐɌɞɝɖɚɕ ɐɔɝɝɑɜɞɌɢɔɔ ɛɚ ɞɑɘɑ: 

"ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɖɚɘɛɑəɝɌɢɔɔ əɌɜɟɤɑəɔɕ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɕ ɠɟəɖ-

ɢɔɔ ɛɚɝɗɑ ɞɜɌɎɘ ɖɚɝɞɑɕ ɖɚəɑɣəɚɝɞɑɕ" Ɏ ɂɑəɞɜɌɗɨəɚɘ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɚɘ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɘ ɔəɝɞɔɞɟɞɑ (ɏ. ȷɑəɔəɏɜɌɐ). Ȯ 2004 ɏɚɐɟ ɓɌɥɔɞɔɗ ɐɚɖɞɚɜɝɖɟɪ ɐɔɝɝɑɜ-

ɞɌɢɔɪ əɌ ɞɑɘɟ "ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɞɜɌɎɘ ɛɚɓɎɚəɚɣəɔɖɌ ɟ ɐɑɞɑɕ" (ɂȹȴȼȼȴ, ɏ.ȽɌəɖɞ-
Ȼɑɞɑɜɍɟɜɏ),  Ɏ ɖɚɞɚɜɚɕ ɍɧɗɔ ɚɛɔɝɌəɧ Ɍɗɏɚɜɔɞɘɧ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɜɚɠɔɗɨəɧɡ ɛɌɢɔɑəɞɚɎ. 

Ȯ ɡɚɐɑ Ɏɧɛɚɗəɑəɔɫ ɜɌɍɚɞɧ ɔɓɚɍɜɑɞɑəɧ ɔ Ɏəɑɐɜɑəɧ ɘɑɞɚɐɧ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ əɚɎɚɜɚɒɐɑəəɧɡ ɐɑɞɑɕ ɛɜɔ ɛɚɎɜɑɒɐɑəɔɔ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ, ɟɝɞɜɚɕɝɞɎɌ ɐɗɫ ȶȾ ɔ ȸȼȾ 

ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. Ƚ 2001 ɏɚɐɌ Ɋ.Ⱦ. ȴɏəɌ-

ɞɨɑɎ - ɐɚɢɑəɞ ɖɌɠɑɐɜɧ, ɝ 2003 ɏɚɐɌ ð ɓɌɎɑɐɟɪɥɔɕ ɖɌɠɑɐɜɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟ-
ɣɑɎɚɕ ɞɑɜɌɛɔɔ ȺɘȯȸȬ. ȴ ɝɞɟɐɑəɞɧ, ɔ ɖɟɜɝɌəɞɧ ɛɚɝɗɑɐɔɛɗɚɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɟɐɚ-

ɎɚɗɨɝɞɎɔɑɘ ɛɚɝɑɥɌɪɞ ɗɑɖɢɔɔ ɔ ɛɜɌɖɞɔɣɑɝɖɔɑ ɓɌəɫɞɔɫ ɛɜɚɠɑɝɝɚɜɌ, ɛɚɞɚɘɟ ɣɞɚ ɚəɔ Ɏɝɑ-

ɏɐɌ ɫɜɖɔɑ, ɔəɠɚɜɘɌɞɔɎəɧɑ, ɐɚɝɞɟɛəɚ ɔɓɗɚɒɑəəɧɑ. Ɋɜɔɕ ȾɔɘɚɠɑɑɎɔɣ  - ɞɜɟɐɚɏɚɗɔɖ ɔ 

ɣɜɑɓɎɧɣɌɕəɚ ɝɖɜɚɘəɧɕ ɣɑɗɚɎɑɖ,  ɑɏɚ ɐɚɍɜɚɝɚɎɑɝɞəɚɑ  ɚɞəɚɤɑəɔɑ ɖ ɗɪɍɚɕ ɜɌɍɚɞɑ ɔ ɖɚ-

ɗɚɝɝɌɗɨəɌɫ  ɞɜɑɍɚɎɌɞɑɗɨəɚɝɞɨ ɖ ɝɑɍɑ ɫɎɗɫɪɞɝɫ ɫɜɖɔɘ ɛɜɔɘɑɜɚɘ  ɐɗɫ   ɝɚɜɌɞəɔɖɚɎ ɔ ɘɚ-

ɗɚɐɑɒɔ. 
Ɋ.Ⱦ. ȴɏəɌɞɨɑɎ ɫɎɗɫɑɞɝɫ ɌɎɞɚɜɚɘ ɔ ɝɚɌɎɞɚɜɚɘ  ɍɚɗɑɑ  400 ɝɞɌɞɑɕ, 32 ɛɌɞɑəɞɚɎ əɌ 

ɔɓɚɍɜɑɞɑəɔɫ ɔ ɛɚɗɑɓəɧɑ ɘɚɐɑɗɔ, 15 ɟɣɑɍəɚ-ɘɑɞɚɐɔɣɑɝɖɔɡ ɛɚɝɚɍɔɕ,   ɜɌɓɐɑɗɌ Ɏ ɘəɚɏɚ-

ɞɚɘəɔɖɑ "ȹɌɢɔɚəɌɗɨəɚɑ ɜɟɖɚɎɚɐɝɞɎɚ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ", ɛɚɝɎɫɥɑəəɚɘɟ Ɏɔɜɞɟ-

Ɍɗɨəɚɕ ȶȾ-ɖɚɗɚəɚɝɖɚɛɔɔ, ɛɚɐ ɑɏɚ ɜɟɖɚɎɚɐɝɞɎɚɘ ɓɌɥɔɥɑəɧ 2 ɐɚɖɞɚɜɝɖɔɑ, 10 ɖɌəɐɔɐɌɞ-

ɝɖɔɡ  ɐɔɝɝɑɜɞɌɢɔɔ.  ȹɑɚɐəɚɖɜɌɞəɚ ɔ ɝ ɍɚɗɨɤɔɘ ɩəɞɟɓɔɌɓɘɚɘ Ɋɜɔɕ ȾɔɘɚɠɑɑɎɔɣ ɟɣɌɝɞ-
ɎɚɎɌɗ Ɏ ɜɌɍɚɞɑ ȼɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɟɘɚɎ ɔ ɖɚəɠɑɜɑəɢɔɕ Ɏ ȼɚɝɝɔɔ ɔ ɓɌ ɜɟɍɑɒɚɘ. 

ȳ 

Ɋȭȴȷȱȵ 
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ȽɎɚɕ ɪɍɔɗɑɕ Ɋ.Ⱦ. ȴɏəɌɞɨɑɎ ɎɝɞɜɑɣɌɑɞ Ɏ ɜɌɝɝɎɑɞɑ ɞɎɚɜɣɑɝɖɔɡ ɝɔɗ, ɛɚɗəɧɕ ɩəɑɜ-
ɏɔɔ ɔ ɞɎɚɜɣɑɝɖɔɡ ɛɗɌəɚɎ.  

Ȯ ɝɎɫɓɔ ɝ ɪɍɔɗɑɑɘ   ɖɚɗɗɑɏɔ ɝɚ Ɏɝɑɕ ȼɚɝɝɔɔ,  ɝɚɜɌɞəɔɖɔ ɔ  ɝɞɟɐɑəɞɧ ɖɌɠɑɐɜɧ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ  Ⱥɘȯȸȿ ɛɚɓɐɜɌɎɗɫɪɞ ɟɎɌɒɌɑɘɚɏɚ ɛɜɚɠɑɝɝɚɜɌ.  

ȽɌɘɧɑ əɌɔɗɟɣɤɔɑ ɛɚɒɑɗɌəɔɫ  ȮɌɘ, Ɋɜɔɕ ȾɔɘɚɠɑɑɎɔɣ, əɌ ɐɚɗɏɔɑ ɏɚɐɧ!   

 
ȯɗɟɍɚɖɚɟɎɌɒɌɑɘɧɕ Ɋɜɔɕ ȾɔɘɚɠɑɑɎɔɣ!   

ȼɑɐɖɚɗɗɑɏɔɫ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ 

ɛɜɔɝɚɑɐɔəɫɑɞɝɫ ɖ ɛɚɓɐɜɌɎɗɑəɔɫɘ ɝ ɪɍɔɗɑɑɘ ɔ ɒɑɗɌɑɞ ȮɌɘ ɓɐɚɜɚɎɨɫ, ɐɚɗɏɔɡ ɗɑɞ 

ɒɔɓəɔ ɔ ɐɌɗɨəɑɕɤɔɡ ɞɎɚɜɣɑɝɖɔɡ ɟɝɛɑɡɚɎ! 
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ɝɑəɞɫɍɜɫ əɌ ɍɌɓɑ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. 

ȴ.ȸ. ȽɑɣɑəɚɎɌ ɛɜɔ ɝɚɐɑɕɝɞɎɔɔ ɫɛɚə-

ɝɖɚɕ ɚɜɏɌəɔɓɌɢɔɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ 

ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ Medical Excellence 

Japan ɝɚɝɞɚɫɗɚɝɨ ɞɚɜɒɑɝɞɎɑəəɚɑ ɚɞɖɜɧɞɔɑ çȼɚɝ-

ɝɔɕɝɖɚ-ɫɛɚəɝɖɚɏɚ əɌɟɣəɚ-ɚɍɜɌɓɚɎɌɞɑɗɨəɚɏɚ 

ɂɑəɞɜɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɑɜɐɢɌè.  

Ȯ ɢɑɜɑɘɚəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ ɜɑɖɞɚɜ 

ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘɑəɔ ȴ.ȸ. ȽɑɣɑəɚɎɌ ɣɗɑə-

ɖɚɜɜɑɝɛɚəɐɑəɞ ȼȬȹ, ɛɜɚɠɑɝɝɚɜ Ȼɑɞɜ ȯɗɧɍɚɣɖɚ, 

ɛɜɑɓɔɐɑəɞ Medical Excellence Japan ɐɚɖɞɚɜ 

ɋɘɌɘɚɞɚ, ɘɔəɔɝɞɜ ɛɚɝɚɗɨɝɞɎɌ ɋɛɚəɔɔ Ɏ ȼɀ ɏɚɝ-

ɛɚɐɔə ȸɔɣɔ, ɛɜɑɐɝɞɌɎɔɞɑɗɔ ɐɑɛɌɜɞɌɘɑəɞɌ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɔ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɗɔɞɔɖɔ 

ȻɜɌɎɔɞɑɗɨɝɞɎɌ ɋɛɚəɔɔ ɔ ȸɔəɔɝɞɑɜɝɞɎɌ ɩɖɚəɚ-

ɘɔɖɔ, ɞɚɜɏɚɎɗɔ ɔ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɋɛɚəɔɔ.  

ɂɑəɞɜ ɚɞɖɜɧɎɌɑɞ ɟəɔɖɌɗɨəɧɑ Ɏɚɓɘɚɒəɚ-

ɝɞɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ, ɛɜɚ-

Ɏɑɐɑəɔɫ əɌɟɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɍ ɞɌɖɒɑ ɝɞɌəɑɞ 

ɣɌɝɞɨɪ ɟɣɑɍəɚɏɚ ɛɜɚɢɑɝɝɌ. Ƚɞɟɐɑəɞɧ, ɚɜɐɔəɌ-

ɞɚɜɧ ɔ ɎɜɌɣɔ ɛɚɗɟɣɌɞ Ɏɚɓɘɚɒəɚɝɞɨ ɟɣɔɞɨɝɫ ɛɚ 

ɛɜɚɏɜɌɘɘɌɘ, ɖɚɞɚɜɧɑ ɍɟɐɟɞ ɚɍɑɝɛɑɣɔɎɌɞɨ ɔɡ 

ɖɚəɖɟɜɑəɞɚɝɛɚɝɚɍəɚɝɞɨ əɌ ɘɑɒɐɟəɌɜɚɐəɚɘ 

ɜɧəɖɑ ɞɜɟɐɌ. ɂɑəɞɜ ɛɚɛɚɗəɔɞ ɝɗɟɒɍɟ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ, ȽɑɣɑəɚɎɌ, 

ɖɚɞɚɜɟɪ ɎɚɓɏɗɌɎɗɫɑɞ ɌɖɌɐɑɘɔɖ ȼȬȹ Ƚɑɜɏɑɕ Ⱦɑɜ-

əɚɎɚɕ.  

ȻɜɚɔɓɎɚɐɔɞɑɗɑɘ ɚɍɚɜɟɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ 

ɖɚɘɛɌəɔɫ Toshiba, ɛɚɝɞɌɎɔɎɤɌɫ ɝɎɚɑ ɜɌɐɔɚɗɚ-

ɏɔɣɑɝɖɚɑ ɚɍɚɜɟɐɚɎɌəɔɑ Ɏ ɟəɔɖɌɗɨəɚɕ əɑ ɞɚɗɨɖɚ 

ɐɗɫ ȼɚɝɝɔɔ, əɚ ɔ ɐɗɫ Ɏɝɑɏɚ ɘɔɜɌ ɖɚɘɛɗɑɖɞɌɢɔɔ. 

Ȼɚɩɞɚɘɟ ɐɌəəɧɕ ɛɜɚɑɖɞ əɔɖɌɖ əɑ ɎɝɞɟɛɌɑɞ Ɏ 

ɖɚəɖɟɜɑəɢɔɪ ɝ ɚɞɑɣɑɝɞɎɑəəɧɘɔ ɛɜɚɔɓɎɚɐɔɞɑ-

ɗɫɘɔ ɔ əɑ ɛɜɚɞɔɎɚɜɑɣɔɞ ɚɍɥɑɕ ɛɚɗɔɞɔɖɑ ɔɘ-

ɛɚɜɞɚɓɌɘɑɥɑəɔɫ Ɏ ɝɞɜɌəɑ.  

ȼɑɖɞɚɜ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ 

Ȼɑɞɜ ȯɗɧɍɚɣɖɚ ɜɌɝɝɖɌɓɌɗ ɚɍ ɚɍɥɑɕ ɔɐɑɑ ɝɚɓɐɌ-

əɔɫ ɢɑəɞɜɌ: çȽɚɓɐɌɎɌɫ ɂɑəɞɜ, ɘɧ ɛɜɑɝɗɑɐɚɎɌɗɔ 

ɐɎɑ ɓɌɐɌɣɔ: ɚɝəɌɥɑəɔɑ ȶɗɔəɔɣɑɝɖɚɏɚ ɢɑəɞɜɌ 

ɟəɔɖɌɗɨəɧɘ ɚɍɚɜɟɐɚɎɌəɔɑɘ ɛɚɝɗɑɐəɑɏɚ ɛɚɖɚɗɑ-

əɔɫ ɔ ɛɚɐɏɚɞɚɎɖɌ ɘɑɐɔɢɔəɝɖɔɡ ɖɌɐɜɚɎ, ɝɛɚɝɚɍ-

əɧɡ əɌ əɑɘ ɜɌɍɚɞɌɞɨ. Ȯ ȼɚɝɝɔɔ ɣɌɝɞɚ ɝɛɑɢɔɌɗɔ-

ɝɞɧ ɔɐɟɞ ɖ əɚɎɚɘɟ ɚɍɚɜɟɐɚɎɌəɔɪ ɔ ɛɚɞɚɘ ɛɜɚ-

ɠɑɝɝɔɚəɌɗɨəɚ ɜɌɝɞɟɞ ɜɫɐɚɘ ɝ əɔɘ. ȹɚ ȻɑɜɎɧɕ 

ȸɑɐɔɢɔəɝɖɔɕ ɟɒɑ ɚɍɗɌɐɌɑɞ ɖɗɔəɔɣɑɝɖɔɘɔ ɔ 

əɌɟɣəɧɘɔ ɖɌɐɜɌɘɔ ɞɌɖɚɕ ɖɎɌɗɔɠɔɖɌɢɔɔ, ɣɞɚ 

ɚɍɚɜɟɐɚɎɌəɔɑ ɛɜɔɡɚɐɔɞ ɖ əɌɘ. ȴ ɘɧ əɑ ɝɗɟɣɌɕ-

əɚ ɎɧɍɜɌɗɔ ɐɗɫ ɜɌɓɘɑɥɑəɔɫ ɢɑəɞɜɌ əɌɤɟ ɘəɚ-

ɏɚɛɜɚɠɔɗɨəɟɪ ȿəɔɎɑɜɝɔɞɑɞɝɖɟɪ ɖɗɔəɔɣɑɝɖɟɪ 

ɍɚɗɨəɔɢɟ ʈ1. ȳɐɑɝɨ ɔɓəɌɣɌɗɨəɚ ɝɚɓɐɌəɌ Ɏɝɫ əɑ-

ɚɍɡɚɐɔɘɌɫ ɗɚɏɔɝɞɔɖɌ: Ɏəɔɓɟ əɌɤɔ ɛɌɢɔɑəɞɧ 

ɛɚɛɌɐɌɪɞ Ɏ ȷɑɣɑɍəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɢɑəɞɜ ɔ 

ɂɑəɞɜ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɑɜɐɢɌ. Ȭ ɩɞɌɒɌɘɔ Ɏɧɤɑ 

əɌɡɚɐɫɞɝɫ ɛɜɚɠɔɗɨəɧɑ ȶɗɔəɔɖɌ ɖɌɜɐɔɚɗɚɏɔɔ ɔ 

ȶɗɔəɔɖɌ ɌɚɜɞɌɗɨəɚɕ ɔ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɡɔ-

ɜɟɜɏɔɔ. Ȼɚ ɝɟɞɔ, ɘɧ ɝɚɓɐɌɑɘ ɢɑɗɧɕ ɖɌɜɐɔɚɗɚ-

ɏɔɣɑɝɖɔɕ ɖɗɌɝɞɑɜ, ɛɚɓɎɚɗɫɪɥɔɕ ɛɜɚɎɑɝɞɔ ɛɚɗ-

əɚɢɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɑɜɐɢɌ, ɝɚɝɟɐɚɎ, ɟɎɔ-

ɐɑɞɨ ɝɞɜɟɖɞɟɜɟ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ ɔ 

əɌɓəɌɣɔɞɨ ɞɚɣəɚɑ ɗɑɣɑəɔɑè.  
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ȴəɠɚɜɘɌɢɔɪ ɚɍ ɚɞɖɜɧɞɔɔ ɘɚɒəɚ ɛɚɝɘɚɞɜɑɞɨ Ɏ ɜɑɛɚɜɞɌɒɑ ɜɚɝɝɔɕɝɖɚɏɚ        

ɞɑɗɑɖɌəɌɗɌ ȮȯȾȼȶ (òȼɚɝɝɔɫ 1ó) ɚɞ 8.09.2015: 

http://youtu.be/gP8xFuXNX2Q 

Ȯ ɛɑɜɑɐɌɣɑ "ȿɞɜɚ ȼɚɝɝɔɔ" əɌ ɞɑɗɑɖɌəɌɗɑ òȼɚɝɝɔɫ 1ó Ɏɧɤɑɗ Ɏ ɩɠɔɜ ɜɑɛɚɜɞɌɒ ɚ 
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III ȸȱȲȰȴȽɂȴȻȷȴȹȬȼȹɇȵ ȶȺȹȯȼȱȽȽ ȻȺ ȳȬȭȺȷȱȮȬȹȴɋȸ  

ȺȼȯȬȹȺȮ ȯȺȷȺȮɇ ȴ Ʉȱȴ 

 

(25-27 ȸȬɋ 2015 ȯ., ȯ. ȸȺȽȶȮȬ) 
 

ɞɑɛɗɧɑ Ɏɑɝɑəəɔɑ ɐəɔ ɝ 25 ɛɚ 27 ɘɌɫ 

ȻɑɜɎɧɕ ȸȯȸȿ ɔɘɑəɔ ȴ.ȸ. ȽɑɣɑəɚɎɌ 

ɜɌɝɛɌɡəɟɗ ɝɎɚɔ ɐɎɑɜɔ ɐɗɫ ɟɣɌɝɞəɔɖɚɎ 

çIII ȸɑɒɐɔɝɢɔɛɗɔəɌɜəɚɏɚ ɖɚəɏɜɑɝɝɌ ɛɚ ɓɌɍɚɗɑ-

ɎɌəɔɫɘ ɚɜɏɌəɚɎ ɏɚɗɚɎɧ ɔ ɤɑɔè.  

ȺɜɏɌəɔɓɌɞɚɜɌɘɔ ɘɑɜɚɛɜɔɫɞɔɫ Ɏɧɝɞɟɛɔ-

ɗɔ: ȺɍɥɑɜɚɝɝɔɕɝɖɌɫ ɀɑɐɑɜɌɢɔɫ ɝɛɑɢɔɌɗɔɝɞɚɎ 

ɛɚ ɗɑɣɑəɔɪ ɓɌɍɚɗɑɎɌəɔɕ ɚɜɏɌəɚɎ ɏɚɗɚɎɧ ɔ ɤɑɔ, 

ȸɔəɔɝɞɑɜɝɞɎɚ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɀ, ȽɚɎɑɞ ɀɑ-

ɐɑɜɌɢɔɔ ɀɑɐɑɜɌɗɨəɚɏɚ ȽɚɍɜɌəɔɫ ȼɀ ɔ ȯɚɝɟɐɌɜ-

ɝɞɎɑəəɌɫ ȰɟɘɌ ȼɀ, ɀɑɐɑɜɌɗɨəɚɑ ȬɏɑəɞɝɞɎɚ 

ȹɌɟɣəɧɡ ɚɜɏɌəɔɓɌɢɔɕ, ȻɑɜɎɧɕ ȸɚɝɖɚɎɝɖɔɕ 

ȯɚɝɟɐɌɜɝɞɎɑəəɧɕ ȿəɔɎɑɜɝɔɞɑɞ ɔɘ. ȴ. ȸ. Ƚɑɣɑ-

əɚɎɌ, ɀȯȭȿ çɀȸȴɂ ɔɘɑəɔ Ȼ.Ȭ. ȯɑɜɢɑəɌè ɓɐɜɌ-

ɎɚɚɡɜɌəɑəɔɫ ȼɀ, ɀȯȭȺȿ ȰȻȺ ȴȻȶ ɀȸȭȬ ȼɚɝ-

ɝɔɔ.  

ȹɌ ɛɜɚɞɫɒɑəɔɔ ɞɜɑɡ ɐəɑɕ ȶɚəɏɜɑɝɝ ɝɞɌɗ 

ɛɗɚɥɌɐɖɚɕ ɐɗɫ ɚɒɔɎɗɑəəɧɡ ɐɔɝɖɟɝɝɔɕ ɎɜɌɣɑɕ 

ɝɚ Ɏɝɑɕ ȼɚɝɝɔɔ: əɑɝɘɚɞɜɫ əɌ ɞɜɟɐəɚɝɞɔ Ɏɜɑɘɑ-

əɔ, ɚɜɏɌəɔɓɌɞɚɜɧ ɝɚɍɜɌɗɔ 998 ɐɑɗɑɏɌɞɚɎ ɔ ɍɚɗɑɑ 

100 ɛɜɔɓəɌəəɧɡ ɘɑɒɐɟəɌɜɚɐəɧɡ ɔ ɜɚɝɝɔɕɝɖɔɡ 

ɩɖɝɛɑɜɞɚɎ. ȻɑɜɑɐɚɎɧɑ ɞɑɡəɚɗɚɏɔɔ, ɔəəɚɎɌɢɔɚə-

əɧɑ ɛɜɑɛɌɜɌɞɧ ɔ ɘɑɐɔɢɔəɝɖɌɫ ɞɑɡəɔɖɌ ɚɞ Ɏɑ-

ɐɟɥɔɡ ɘɔɜɚɎɧɡ ɛɜɚɔɓɎɚɐɔɞɑɗɑɕ, ɞɌɖɔɡ ɖɌɖ 

Bayer, AstraZeneka, Merck, Generium ɍɧɗɔ ɤɔ-

ɜɚɖɚ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɘɑɜɚɛɜɔɫɞɔɔ. ȹɚɎɧɑ 

ɛɚɐɡɚɐɧ ɔ Ɏɚɓɘɚɒəɚɝɞɨ ɘɚɗɚɐɧɘ ɛɜɔɖɚɝəɟɞɨɝɫ 

ɖ ɚɛɧɞɟ ɝɞɌɜɤɑɏɚ ɛɚɖɚɗɑəɔɫ - Ɏɚɞ, ɣɞɚ ɛɜɔɏɚɞɚ-

Ɏɔɗɔ ɚɜɏɌəɔɓɌɞɚɜɧ ɐɗɫ Ɏɝɑɡ ɐɑɗɑɏɌɞɚɎ.  

çɋ  ɔɝɛɧɞɧɎɌɪ ɣɟɎɝɞɎɚ ɜɌɐɚɝɞɔ, ɛɚɞɚɘɟ 

ɣɞɚ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, əɌɤɔ ɖɚɗɗɑɏɔ ɚɞɖɗɔɖəɟ-

ɗɔɝɨ. - ɞɌɖ ɎɧɜɌɓɔɗ ɝɎɚɔ ɎɛɑɣɌɞɗɑəɔɫ ȴɏɚɜɨ 

ȮɗɌɐɔɘɔɜɚɎɔɣ ȼɑɤɑɞɚɎ, Ȼɜɑɓɔɐɑəɞ ɀɑɐɑɜɌɢɔɔ 

ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɚ ɗɑɣɑəɔɪ ɓɌɍɚɗɑɎɌəɔɕ ɚɜɏɌəɚɎ 

ɏɚɗɚɎɧ ɔ ɤɑɔ, ɣɗɑə-ɖɚɜɜɑɝɛɚəɐɑəɞ ȼȬȹ, ɛɜɚ-

ɠɑɝɝɚɜ - Ȯɑɐɨ ɘɧ ɛɜɑɐɗɚɒɔɗɔ ɚɣɑəɨ ɝɗɚɒəɟɪ 

ɓɌɐɌɣɟ - Ɏɧɕɞɔ əɌ ɚɍɥɟɪ ɛɗɚɥɌɐɖɟ Ɏɝɑɘ ɝɛɑ-

ɢɔɌɗɔɝɞɌɘ, ɜɌɍɚɞɌɪɥɔɘ Ɏ ɚɍɗɌɝɞɔ ɗɑɣɑəɔɫ ɔ 

ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɏɚɗɚɎɧ ɔ ɤɑɔ. ȴ ɞɚɞ 

ɠɌɖɞ, ɣɞɚ ɔɓ ɜɌɓəɧɡ 9-ɞɔ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɝɛɑɢɔ-

Ɍɗɨəɚɝɞɑɕ, əɌɤɗɌɝɨ ɞɌ ɛɜɚɝɗɚɕɖɌ ɟɣɑəɧɡ ɔ ɔɝ-

ɝɗɑɐɚɎɌɞɑɗɑɕ, ɞɌ ɖɚɏɚɜɞɌ, ɞɌ ɠɜɌɖɢɔɫ, ɖɚɞɚɜɌɫ 

ɟɘɑɑɞ ɚɍɚɍɥɌɞɨ, ɖɚɞɚɜɌɫ Ɏɔɐɔɞ ɝɑɍɫ Ɏ ɩɞɚɘ 

ɘɑɒɐɔɝɢɔɛɗɔəɌɜəɚɘ ɎɓɌɔɘɚɐɑɕɝɞɎɔɔ ð ɫɎɗɫɑɞ-

ɝɫ ɚɝəɚɎəɧɘ ɐɚɝɞɔɒɑəɔɑɘ, ɜɌɐɔ ɖɚɞɚɜɚɏɚ ɍɧɗ 

ɓɌɐɟɘɌə ɩɞɚɞ ȶɚəɏɜɑɝɝè. 

ȶɚəɏɜɑɝɝ ɛɜɚɎɚɐɔɞɝɫ ɞɜɑɞɔɕ ɏɚɐ ɛɚɐɜɫɐ 

ɔ ɝɞɌɗ ɞɜɌɐɔɢɔɚəəɧɘ ɝɚɍɧɞɔɑɘ əɌɟɣəɚɕ ɒɔɓəɔ 

ɝɞɜɌəɧ. ȳɌ ɩɞɚ Ɏɜɑɘɫ ɏɑɚɏɜɌɠɔɫ ɟɣɌɝɞəɔɖɚɎ 

ɚɡɎɌɞɔɗɌ ɐɑɝɫɞɖɔ ɝɞɜɌə ȱɎɜɚɛɧ, Ȭɘɑɜɔɖɔ, 

ɍɗɔɒəɑɏɚ ɓɌɜɟɍɑɒɨɫ. ȶɚɗɔɣɑɝɞɎɚ ɟɣɌɝɞəɔɖɚɎ ɔ 

ɩɖɝɛɚəɑəɞɚɎ ɜɌɝɞɑɞ ɝ ɖɌɒɐɧɘ ɘɑɜɚɛɜɔɫɞɔɑɘ, 

ɣɞɚ ɔɗɗɪɝɞɜɔɜɟɑɞ ɎɚɓɜɌɝɞɌɪɥɔɕ ɔəɞɑɜɑɝ ɖ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ȸɑɒɐɔɝɢɔɛɗɔəɌɜəɚɏɚ ɎɓɌɔɘɚ-

ɐɑɕɝɞɎɔɫ.  

Ȯ 2015 ɏɚɐɟ Ɏ əɌɟɣəɚɕ ɛɜɚɏɜɌɘɘɑ ɍɧɗ 

ɚɝɎɑɥɑə ɝɌɘɧɕ ɤɔɜɚɖɔɕ ɝɛɑɖɞɜ ɎɚɛɜɚɝɚɎ ɔ ɞɑ-

ɘɌɞɔɖ: ȺɠɞɌɗɨɘɚɗɚɏɔɫ, ȼɑɖɚəɝɞɜɟɖɞɔɎəɚ-

ɛɗɌɝɞɔɣɑɝɖɌɫ ɡɔɜɟɜɏɔɫ ɚɜɏɌəɚɎ ɏɚɗɚɎɧ ɔ ɤɑɔ, 

ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, Ⱥəɖɚɗɚɏɔɫ, ȺɞɚɗɌɜɔəɏɚ-

ɗɚɏɔɫ, ȰɑɜɘɌɞɚɗɚɏɔɫ, ɉəɐɚɖɜɔəɚɗɚɏɔɫ, Ȭɖɞɟ-

Ɍɗɨəɧɑ Ɏɚɛɜɚɝɧ ɡɔɜɟɜɏɔɔ ɏɚɗɚɎɧ ɔ ɤɑɔ ɟ ɐɑ-

ɞɑɕ, ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɌɫ ɡɔɜɟɜɏɔɫ ɏɚɗɚɎɧ ɔ 

ɤɑɔ, ȽɞɚɘɌɞɚɗɚɏɔɫ ɔ Ƀɑɗɪɝɞəɚ-ɗɔɢɑɎɌɫ ɡɔɜɟɜ-

ɏɔɫ.  

Ȯ ɜɌɘɖɌɡ ɖɚəɏɜɑɝɝɌ ɞɌɖɒɑ ɛɜɚɤɗɌ ɝɑɖ-

ɢɔɫ çȹɚɎɧɑ ɘɑɐɔɢɔəɝɖɔɑ ɞɑɡəɚɗɚɏɔɔ ɐɗɫ ɛɌɞɚ-

ɗɚɏɔɔ ɏɚɗɚɎɧ ɔ ɤɑɔè, ɏɐɑ ɍɧɗɔ ɓɌɞɜɚəɟɞɧ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ,  

ɔəəɚɎɌɢɔɚəəɧɡ ɍɔɚɘɑɐɔɢɔəɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ. 

ȰɎɌ ɓɌɝɑɐɌəɔɫ ɍɧɗɔ ɛɚɝɎɫɥɑəɧ Ɏɚɛɜɚ-

ɝɌɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɚɜɏɌəɚɎ 

ɏɚɗɚɎɧ ɔ ɤɑɔ, ɖɚɞɚɜɧɑ ɎɧɓɎɌɗɔ ɍɚɗɨɤɚɕ ɔəɞɑ-

ɜɑɝ ɟ ɝɗɟɤɌɞɑɗɑɕ ɔ ɝɚɛɜɚɎɚɒɐɌɗɔɝɨ ɌɖɞɔɎəɚɕ 

ɐɔɝɖɟɝcɔɑɕ.  

Ȯɚ Ɏɜɑɘɫ ɞɚɜɒɑɝɞɎɑəəɚɏɚ ɚɞɖɜɧɞɔɫ ȶɚə-

ɏɜɑɝɝɌ ɛɜɚɤɗɌ ɢɑɜɑɘɚəɔɫ əɌɏɜɌɒɐɑəɔɫ ɘɑɐɌ-

ɗɨɪ ɔɘɑəɔ ȴ.ɋ. Ƚɑəɐɟɗɨɝɖɚɏɚ. ɉɞɟ ɛɚɣɑɞəɟɪ 

əɌɏɜɌɐɟ ɎɜɟɣɌɪɞ ɓɌ ɎɧɐɌɪɥɔɑɝɫ ɐɚɝɞɔɒɑəɔɫ Ɏ 

ɘɑɐɔɢɔəɑ, ɜɌɓɎɔɞɔɑ əɌɟɣəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ 

ɘɑɒɐɟ ɎɜɌɣɌɘɔ ɜɌɓɗɔɣəɧɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ əɌ 

ɚɝəɚɎɑ ɔəəɚɎɌɢɔɚəəɧɡ ɛɚɐɡɚɐɚɎ ɖ ɗɑɣɑəɔɪ 

ɍɚɗɨəɧɡ ɝ ɛɌɞɚɗɚɏɔɑɕ ɏɚɗɚɎɧ ɔ ɤɑɔ, ɓɌ ɜɌɓɎɔ-

ɞɔɑ ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɝɚɞɜɟɐəɔɣɑɝɞɎɌ ɔ ɟɞɎɑɜ-

ɒɐɑəɔɑ ɚɍɥɑɣɑɗɚɎɑɣɑɝɖɔɡ ɔɐɑɌɗɚɎ ɔ ɏɟɘɌəɔ-

ɝɞɔɣɑɝɖɔɡ ɢɑəəɚɝɞɑɕ. 

Ƚɗɚɒəɚ ɛɑɜɑɚɢɑəɔɞɨ ɓəɌɣɔɘɚɝɞɨ ɞɌɖɔɡ 

ɖɚəɏɜɑɝɝɚɎ ɐɗɫ ɝɑɏɚɐəɫɤəɑɕ ɘɑɐɔɢɔəɧ. ȹɚ 

ɗɟɣɤɑ Ɏɝɑɏɚ ɚ əɔɡ ɘɚɒɑɞ ɝɖɌɓɌɞɨ ɏɗɌɎəɧɕ ɔɐɑɚ-

ɗɚɏ ɔ ɚɜɏɌəɔɓɌɞɚɜ ȴɏɚɜɨ ȮɗɌɐɔɘɔɜɚɎɔɣ ȼɑɤɑ-

ɞɚɎ: "Ȯ ɢɑɗɚɘ, ɘəɑ ɖɌɒɑɞɝɫ, əɌɤ ȶɚəɏɜɑɝɝ - 

ɚɐɔə ɔɓ ɓəɌɖɚɎ  Ɏɜɑɘɑəɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɚɞ 

ɌəɌɗɔɞɔɖɔ ɖ ɝɔəɞɑɞɔɖɑ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɧ 

ɟɣɌɝɞɎɟɑɘ Ɏ ɏɑəɑɜɌɢɔɔ əɚɎɚɏɚ ɖɗɌɝɝɌ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ ɍɚɗɑɑ ɚɍɚɏɌɥɑəəɧɡ ɓəɌəɔɫɘɔ, ɟɘɑɪɥɔɡ 

ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏɝɑ Ɏɚɓɘɚɒəɚɝɞɔ ɞɑɡəɚɗɚɏɔɕ ɔ ɘɑ-

ɞɚɐɔɖ, ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɚ ɗɑɣɑəɔɪ ɓɌɍɚɗɑɎɌəɔɕ 

ɚɜɏɌəɚɎ ɏɚɗɚɎɧ ɔ ɤɑɔ". 

 

 

Ȯ 
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Ƚ Ɏɔɐɑɚɜɚɗɔɖɚɘ ɚ ɜɌɍɚɞɑ ɖɚə-

ɏɜɑɝɝɌ Ȯɧ ɘɚɒɑɞɑ ɚɓəɌɖɚɘɔɞɨɝɫ ɛɚ 

ɝɝɧɗɖɑ: 

https://www.youtube.com/watch?

v=En -kQK5 -rto&feature=youtu.be  

 

Ȼɜɑɖɚəɏɜɑɝɝ ɔəɞɑɜɎɨɪ ɚɜɏɌəɔ-

ɓɌɞɚɜɚɎ ɓɌɝɑɐɌəɔɕ, ɛɚɝɎɫɥɑəəɧɡ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ, ɘɚɒɑɞɑ ɛɚɝɘɚɞ-

ɜɑɞɨ ɛɚ ɝɝɧɗɖɑ: 

http://www.evrika.ru/show/10564 
 
  

  

  

  

https://www.youtube.com/watch?v=En-kQK5-rto&feature=youtu.be
https://www.youtube.com/watch?v=En-kQK5-rto&feature=youtu.be
http://www.evrika.ru/show/10564









