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А""ОТА%ИЯ
Введение. В"#и%&'(") *&+,'(- .,( /"+&0& 1"'" &21",12) (,3&21"1&4(& и'54,((6/ '"*&+,."(и,/, и 7#и4и(6 ,0& #"'.и1и) (, .2,03" 
&4,.и3(6. 8(&/"+ии 21#5%15#6, 9&#/6 и #"27&+&:,(и) 7&4,4(6; 2&253&. .&'(и%"<1 . 7#&=,22, >/*#и&("+-(&0& #"'.и1и) 2&-
253и21&? 2и21,/6. В#&:3,((6, и'/,(,(и) 7&4,4(6; .,( 4"@, .2,0& 2.)'"(6 2 ("#5A,(и)/и . #"'.и1ии (и:(,? 7&+&? .,(6, . 
%&1&#5< &(и .7"3"<1. B&/7#,22и&((6? 21,(&' +,.&? 7&4,4(&? .,(6 (CDВ) /&:,1 25@,21.&."1- . .и3, 3.5; %+и(и%&-/&#9&+&0и4,-
2%и; 9&#/: 9,(&/,( и 2и(3#&/ E,+%5(4и%". Fи(3#&/ E,+%5(4и%" ).+),12) #,3%и/ '"*&+,."(и,/, и 7& %+и(и4,2%и/ 7#&).+,(и)/ 
3и"0(&21и#5,12) (,3&21"1&4(&, 41&*6 &7#,3,+и1- #"'(и=5 /,:35 «2и(3#&/&/» и «9,(&/,(&/». D#и 7&21"(&.%, 3и"0(&'", %#&/,  
+"*&#"1&#(&? и 5#&+&0и4,2%&? 3и"0(&21и%и '"*&+,."(и), '("4и1,+-(5< #&+- и0#"<1 /,1&36 *и&/,3и=и(2%&? .и'5"+и'"=ии.
Це(). G'("%&/и1- .#"4,?-27,=и"+и21&. 2 %+и(и%&-3и"0(&21и4,2%и/и "27,%1"/и 9,(&/,(" и 2и(3#&/" E,+%5(4и%" 7#и и27&+-'&-
."(ии /,1&3&. *и&/,3и=и(2%&? .и'5"+и'"=ии.
М+,е-и+(. и ме,од.. H+) 7&3*&#" +и1,#"15#6 и27&+-'&."(6 7&и2%&.6, 2и21,/6 2,1и I(1,#(,1. В "("+и' .%+<4,(" 21 21"1-), 2#,-
3и %&1&#6; 11 7#и("3+,:"1 '"#5*,:(6/ ".1&#"/.
1е23(),+,.. 8#1,#и&-.,(&'(6, %&(9+и%16 .,#;(,0& 5#&.(), . 4"21(&21и, 2и(3#&/ E,+%5(4и%" /&051 7#и.&3и1- % 1"'&.&/5 .,(&'-
(&/5 '"21&< и #"'.и1и< ."#и%&'(&? *&+,'(и .,( /"+&0& 1"'". F.&,.#,/,((&, &*("#5:,(и, 2и(3#&/&. "#1,#и&-.,(&'(&? %&/7#,2-
2ии 2 7&/&@-< *и&/,3и=и(2%&? .и'5"+и'"=ии, " 1"%:, &=,(%" 0,/&3и("/и4,2%&? и %+и(и4,2%&? и; '("4и/&21и 7&'.&+и1 .67&+-
(и1- A5(1и#5<@5< &7,#"=и<, 41& 7#,3&1.#"1и1 #"'.и1и, &2+&:(,(и?, 7&.62и1 %"4,21.& :и'(и 7"=и,(1&. и 2(и'и1 ("0#5'%5 (" 
2и21,/5 '3#".&&;#"(,(и).
В.вод.. F и27&+-'&."(и,/ /,1&3&. *и&/,3и=и(2%&? .и'5"+и'"=ии /&:(& .6).и1- .#&:3,((6, "(&/"+ии 7&4,4(6; 2&253&., &7#,-
3,+и1- .'"и/&#"27&+&:,(и, CDВ &1(&2и1,+-(& "&#16 и .,#;(,? *#6:,,4(&? "#1,#ии (ВJ8), " 1"%:, и'/,#и1- 50&+ &1;&:3,(и) 
ВJ8. В ("21&)@,, .#,/) 3+) 3и"0(&21и%и и &=,(%и '("4и/&21и "#1,#и&-.,(&'(6; %&(9+и%1&., . 4"21(&21и, 2и(3#&/" E,+%5(4и%" 
7#и/,()<12) 2+,35<@и, /,1&36 *и&/,3и=и(2%&? .и'5"+и'"=ии: 
- 5+-1#"'.5%&.&, "(0и&2%"(и#&."(и, (. 1.4. 2 %&(1#"21(6/ 52и+,(и,/, " 1"%:, .(51#и2&253и21&, 5+-1#"'.5%&.&, и22+,3&."(и,);
- BK и BK-"(0и&0#"9и);
- LMK и LM-"(0и&0#"9и);
- 7#)/") #,(10,(&.2%") 9+,*&0#"9и) (. 1.4. 2 9+,*&1&(&/,1#и,?).
()*Ч,-., /)О-А: 2и/71&/ и 2и(3#&/ @,+%5(4и%", 7"1&+&0и), *и&/,3и=и(2%") .и'5"+и'"=и), 3и"0(&21и%"

(О00,/1О"2,"%ИЯ: B5=,(%& В"+,#и? D,1#&.и4 E-mail: val9126@mail.ru

2)Я %ИТИ0О-А"ИЯ: B&."+,." H.H., B5=,(%& В.D., D&21"(&0&. M.8., В+"2,(%& 8.В., N&2&. 8.В., B+и/,(%& D.O.  B+и(и%&-
3и"0(&21и4,2%и, "27,%16 9,(&/,(" и 2и(3#&/" @,+%5(4и%" 7#и и27&+-'&."(ии /,1&3&. *и&/,3и=и(2%&? .и'5"+и'"=ии // В,21(и% 
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(О"3)И(Т И"Т,0,/О-: 8.1&#6 3,%+"#и#5<1 &125121.и, ).(6; и 7&1,(=и"+-(6; %&(9+и%1&. и(1,#,2&., 2.)'"((6; 2 
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4АЯ-),"И, О 2О/Т51"О/ТИ 2А"".6: H"((6, 1,%5@,0& и22+,3&."(и) /&:(& 7&+54и1- 7& &*&2(&."((&/5 '"7#&25  
5 %&##,27&(3и#5<@,0& ".1&#".

К"ИНИК%-&И'(Н%)*И+,)КИ, ')-,К*. /,Н%0,Н' И )ИН&1%0' 
2,"К3Н+ИК' -1И И)-%"45%6'НИИ 0,*%&%6 7И%0,&И8ИН)К%9 
6И53'"И5'8ИИ

&.&. К:;<=е;<1, 6.-. Ку@еAB:2, 1.'. -:CD<A:E:;2, '.6. 6=<CеAB:3,4, '.6. Н:C:;5, -.F. К=GHеAB:2

1  /(73 Н<@G:A<=IAJK HеLG@GACBGK GCC=еL:;<Dе=ICBGK @еADM GHеAG 6. '. '=H<N:;<. )<ABD--еDеMOуME, 1:CCGP.
2  /(73 6% «)<ABD--еDеMOуMECBGK E:CуL<MCD;еAAJK QеLG<DMGRеCBGK HеLG@GACBGK уAG;еMCGDеD». )<ABD--еDеMOуME, 
1:CCGP.
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4  (735 «Н<уRA:-GCC=еL:;<Dе=ICBGK GACDGDуD Aе:D=:UA:K LеDCB:K SGMуMEGG G DM<;H<D:=:EGG — К=GAGB< L:BD:M< 1:V<=P». 
0:CB;<, 1:CCGP.
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ABSTRACT
Background. Varicose veins of the pelvic veins remain an insuQciently studied disease and the causes of its development are not always 
obvious. Anomalies in the structure, shape and location of the renal vessels occur during the embryonic development of the vascular system. 
Congenital changes in the renal veins are most oRen associated with developmental disorders of the inferior vena cava into which they Sow. 
Compression stenosis of the leR renal vein (LRV) can exist in two clinical and morphological forms: the Nutcracker phenomenon and syndrome. 
Nutcracker syndrome is a rare disease, and according to clinical manifestations, it is not diagnosed enough to determine the diTerence between 
the "syndrome" and the "phenomenon". In addition to laboratory and urological diagnostics of the disease, biomedical imaging methods play a 
signiUcant role in diagnosing the disease.
Purpose. To acquaint medical specialists with the clinical and diagnostic aspects of the Nutcracker phenomenon and syndrome using biomedical 
imaging methods.
Materials and methods. Ve Internet search was used to select literature,. Ve analysis included 21 articles, 11 of which belong to foreign 
authors.
Results. Upper-level arteriovenous conSicts, in particular the Nutcracker syndrome, can lead to pelvic venous congestion and the development 
of varicose veins of the pelvis. Timely detection of arteriovenous compression syndromes using biomedical imaging, as well as an assessment of 
their hemodynamic and clinical signiUcance, will allow for bypass surgery, which will prevent the development of complications, improve the 
quality of life of patients and reduce the burden on the healthcare system.
Conclusions. Using biomedical imaging methods, it is possible to identify congenital anomalies of the renal vessels, determine the relative 
position of the LPV relative to the aorta and superior mesenteric artery (SMA), and measure the angle of departure of the SMA. Currently, the 
following biomedical imaging methods are used to diagnose and assess the signiUcance of arteriovenous conSicts, in particular, the Nutcracker 
syndrome:
- ultrasound angioscanning (including with contrast enhancement, as well as intravascular ultrasound);
- CT and CT angiography;
- MRI and MR angiography;
- direct X-ray phlebography (including with phlebotonometry).
KEYWORDS: Nutcracker symptom and syndrome, pathology, biomedical imaging, diagnosis, treatment
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--,2,"И,
В"#и%&'(") *&+,'(- .,( /"+&0& 1"'" 7#,321".+),1 

2,#-,'(5< /,3и%&-2&=и"+-(5< 7#&*+,/5 .& .2,/ /и#,, 
41& &*W)2(),12) Aи#&%&? #"27#&21#"(,((&21-< '"*&-
+,."(и) 2#,3и +и= 1#53&27&2&*(&0& .&'#"21" иX *&+--
Aи/и '"1#"1"/и (" 7#&.&3и/6, +,4,*(&-3и"0(&21и-
4,2%и, /"(и75+)=ии. F 7#&*+,/&? 1"'&.&0& .,(&'(&0& 
7&+(&%#&.и) 5X/5:4и( иX:,(@и( 21"+%и."<12) .#"4и 
#"'+и4(6; 27,=и"+-(&21,?: ;и#5#0и, 5#&+&0и, "(3#&-
+&0и, 0и(,%&+&0и. G3("%& ."#и%&'(") *&+,'(- .,( /"+&-
0& 1"'" &21",12) (,3&21"1&4(& и'54,((6/ '"*&+,."(и-
,/, иX7#и4и(6 ,0& #"'.и1и) (, .2,03" &4,.и3(6 [1, 2, 3]. 

G3(и/ и' 7#,3#"27&+"0"<@и; 9"%1&#&. .&'(и%-
(&.,(и) 1"'&.&0& .,(&'(&0& 7&+(&%#&.и) ).+)<12) 
&2&*,((&21и ."#и"(1(&? "("1&/ии .,(&'(6; 2&253&., 
3#,(и#5<@и; %#&.- &1 &#0"(&. /"+&0& 1"'".

I'.,21(&, 41& .,(&'(6? &11&% &1 &#0"(&. /"+&0& 
1"'" &25@,21.+),12) '" 24,1 .,(&'(6; 27+,1,(и? /,:35 

)и4(и%"/и, /"1%&?, .5+-.&? 5X:,(@и(, )и4%"/и, 7#,3-
21"1,+-(&? :,+,'&? иX7&+&.6/ 4+,(&/ 5X/5:4и(, 7#)-
/&? %иA%&? иX .,("/и (и:(и; %&(,4(&21,? (*&+-A") 
7&3%&:(") .,(" иX,, 7#и1&%и). C,.") 0&("3(") .,(" (3и-
"/,1# .X(&#/, 3–4 //) .7"3",1 .X+,.5< 7&4,4(5< .,(5 
(CDВ), "X7#".") (3и"/,1# .X(&#/, 3–4 //) — .X(и:(<< 
7&+5< .,(5 (NDВ), %"53"+-(,, &1;&:3,(и) 7#".&? 7&-
4,4(&? .,(6 [2, 4, 5].

H+и(" CDВ 2&21".+),1 &1 5 3& 9 2/. Hи21"+-(6? &1-
3,+ CDВ #"27&+"0",12) /,:35 7,#,3(,? 21,(%&? <%21"-
#,("+-(&0& &13,+" "&#16 иX'"3(,? 21,(%&? 7#&%2и/"+--
(&0& 2,0/,(1" .,#;(,? *#6:,,4(&? "#1,#и,? (ВJ8). 
G2(&.(6/и 7#и1&%"/и CDВ ).+)<12) +,.6, 0&("3(") 
иX /&4,1&4(и%&.") .,(6, %"725+)#(6, иX 7&)2(и4(6, 
.,(6. D&2+,3(и, .7"3"<1 .X CDВ, 7&3;&3) 2(и'5, .X 1& 
.#,/) %"% +,.") 2#,3()) ("37&4,4(и%&.") иX (и:()) 
3и"9#"0/"+-(") .,(6 — 2.,#;5. D&/и/& >1&0&, CDВ 
и/,,1 2.)'и 2X+,.&? 7&+5(,7"#(&? .,(&?, "X1"%:, 2X.(5-
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1#,((и/ иX ("#5:(6/ 7&'.&(&4(6/и 27+,1,(и)/и 
(Kamina P., 1989, Satyapal K.S., 2003, Satyapal K.S, 1999 
иX3#.). Y *&+-Aи(21." +<3,? CDВ #"27&+"0",12) /,:35 
"&#1&? иXВJ8 2X50+&/ /,:35 (и/и &%&+& 90º. ВJ8 &1;&-
3и1 &1 "&#16 7#"%1и4,2%и 7&3 7#)/6/ 50+&/ (" 7#&-
1):,(ии 4–5X// иX7&1&/ и'0и*",12) .(и', 41& 7#,7)1-
21.5,1 2:"1и< CDВ (Ahmed K., 2006; Gillespie D.L.; 2015; 
Perkov D.; VrkiZ Kirhmajer M., 2016) (#и2. 1). 

[("4и1,+-(& #,:, ("*+<3",12) #,1#&"&#1"+-(&, 
7&+&:,(и, CDВ. В ("21&)@,, .#,/) "("1&/и4,2%и .6-
3,+)<1 4,16#, 1и7" #,1#&"&#1"+-(&0& #"27&+&:,(и) 
.,(6 (7& J.K. Nam et al., 2010): 1и7 1 — 0&#и'&(1"+-("); 
1и7 2X— %&2"), .7"3"<@") .X(и:(<<; 1и7 3 — %&+-=,-
.и3(") 7&+") .,(" (" 5#&.(, L 4–5 иX1и7 4 — "("21&/&-
'и#5<@") 2X+,.&? &*@,? 7&3.'3&A(&? .,(&? (#и2. 2).

8(&/"+ии 21#5%15#6, 9&#/6 иX#"27&+&:,(и) 7&-
4,4(6; 2&253&. .&'(и%"<1 .X7#&=,22, >/*#и&("+-(&0& 
#"'.и1и) 2&253и21&? 2и21,/6. В#&:3,((6, и'/,(,(и) 
7&4,4(6; .,( 4"@, .2,0& 2.)'"(6 2X("#5A,(и)/и .X#"'-
.и1ии (и:(,? 7&+&? .,(6, .X%&1&#5< &(и .7"3"<1 [6]. 

F и27&+-'&."(и,/ /,1&3&. *и&/,3и=и(2%&? .и-
'5"+и'"=ии /&:(& .6).и1- .#&:3,((6, "(&/"+ии 
7&4,4(6; 2&253&., &7#,3,+и1- .'"и/&#"27&+&:,(и, 
CDВ &1(&2и1,+-(& "&#16 иX ВJ8, "X 1"%:, и'/,#и1- 
50&+ &1;&:3,(и) ВJ8. K"%, 7& 3"((6/ 7#и:и'(,((&? 
.и'5"+и'"=ии 5X.'#&2+6; &( 2&21".+),1 &%&+& 51°±25º, 
5X3,1,?: 45,8°±18,2º (/"+-4и%и), 45,3±21,6º (3,.&4%и) (7& 
ArthursXO.J., Mehta U., Set P.A., 2012).

D#и и'/,(,(ии 50+" .X 21&#&(5 5/,(-A,(и) &1 
39,3°±4,3° 7#&и2;&3и1 2:"1и, CDВ /,:35 *#<A(&? 
"&#1&? иXВJ8, и+и "&#1&/,',(1,#и"+-(") %&/7#,22и), 
1"% ("'6.",/6? 7,#,3(и? Nutcracker syndrome (&1 "(0+. 
«nutcracker» — @и7=6 3+) %&+%и &#,;&.), и+и 7,#,3(и? 
FE. D,#,3(и? 1и7 ("и*&+,, #"27#&21#"(,( .X%+и(и4,-
2%&? 7#"%1и%, [7, 8].

D#и ."#и"(1"; #,1#&"&#1"+-(&0& #"27&+&:,(и) 
CDВ /&:,1 ("*+<3"1-2) '"3(и? FE %&03" .,(" 5@,/-
+),12) /,:35 "&#1&? иX 7&'.&(&4(и%&/, 41& .21#,4"-
,12) '("4и1,+-(& #,:,. M)3 ".1&#&. (Ahmed K., 2006; 
HartungXO., 2010; Skeik N., 2011; Gulleroglu K., 2014) .6-
3,+)<1 1"%:, %&/*и(и#&."((6? (7,#,3(и? иX'"3(и?) 
FE 5X 7"=и,(1&. 2X %&+-=,.и3(&? CDВ 2X ("+и4и,/ &3-
(&.#,/,((&? %&/7#,22ии 7#,3- иX #,1#&"&#1"+-(&0& 
7#и1&%&., 4"21&1" %&1&#&0& 2&21".+),1 &1 0,3 3& 5,7%. 
В >1&/ 2+54", 7,#,3(и? 7#и1&% CDВ 2:и/",12) /,:35 
"&#1&? иXВJ8, 1&03" %"% '"3(и? 7#и1&% 2:и/",12) /,:-
35 "&#1&? иX7&'.&(&4(6/ 21&+*&/ (#и2. 3).

О/"О-"О, /О2,07А"И, О84О0А
D,#.&, &7и2"(и, 2и(3#&/" 23".+,(и) CDВ .,#;-

(,? *#6:,,4(&? "#1,#и,? 23,+"+ L.G.B. Grant .X1937 0. 
В 1950 0. A.R. El Sadr &7и2"+ 7,#.6, %+и(и4,2%и, 7#&).-
+,(и) 3"((&0& 2и(3#&/", "X.X1972 0. A. De Schepper 7#и-
2.&и+ 2и(3#&/5 23".+,(и) CDВ ("'."(и, «Nutcracker 
syndrome» (FE). F.&и/ ("'."(и,/ 2и(3#&/ &*)'"( 
E,+%5(4и%5 — 7,#2&(":5-&#,;&%&+5 и' #&:3,21.,(-
2%&? 2%"'%и (,/,=%&0& 7и2"1,+) \#(21" ]&9/"(" «E,+-
%5(4и% иX /6Aи(6? %&#&+-». J5354и 7#"'3(и4(6/ 
7&3"#%&/, E,+%5(4и% 3&+:,( *6+ 23".+и."1- &#,;и, 
41&*6 и; #"2%&+&1-. В &#0"(и'/, 4,+&.,%" .X#&+и «&#,-
;"» .62157",1 CDВ, .X#&+и «4,+<21,?» E,+%5(4и%" — 
"&#1" иXВJ8 [5].

09:. 1. 'MDеMG<=IA<P, ;еA:NA<P G ;еEеD<DG;A<P AеM;A<P CGCDеH< 
N<OMWVGAA:E: QM:CDM<ACD;<: ' — <:MD<; 7' — OGXуMB<@GP <:MDJ; 7') — 
OMWVA:е <:MD<=IA:е CQ=еDеAGе; 7Н-6 — OGXуMB<@GP Н-6; 6() — ;еMSAее 
EGQ:E<CDM<=IA:е CQ=еDеAGе; К6 — BMеCD@:;<P ;еA<; "7-Н — =е;JK 
OеLMеAA:-Q:=:;:K AеM;; "(Н — =е;JK EGQ:E<CDM<=IAJK AеM;; "%' — 
=е;<P :OY<P Q:L;NL:VA<P <MDеMGP; "Z' — =е;<P PGRAGB:;<P <MDеMGP; 
"Z6 — =е;<P PGRAGB:;<P ;еA<; 07) — HеUOMJUееRA:е CQ=еDеAGе; Н7' — 
AGUAPP OMJUееRA<P <MDеMGP; Н7) — AGUAее OMJUееRA:е CQ=еDеAGе; 
-7-Н — QM<;JK OеLMеAA:-Q:=:;:K AеM;; -6 — Q:PCAGRA<P ;еA<; -(Н — 
QM<;JK EGQ:E<CDM<=IAJK AеM;; -0 — QM<;JK H:RеD:RAGB; -%' — QM<;<P 
:OY<P Q:L;NL:VA<P <MDеMGP; --6 — QM<;<P Q:RеRA<P ;еA<; -Z6 — QM<;<P 
PGRAGB:;<P ;еA<

09:. 2. *GQJ MеDM:<:MD<=IA:K =е;:K Q:RеRA:K ;еAJ Q: J.K. Nam et al. 
(2010): 1 — E:MGN:AD<=IA<P; 2 — B:C<P, ;Q<L<WY<P ; AGUAWW Q:=уW ;еAу 
A< уM:;Aе L4-5; 3 — B:=I@е;GLA<P; 4 — <A<CD:H:NGMуWY<P C =е;:K :OYеK 
Q:L;NL:VA:K ;еA:K

09:. 3. *GQJ CGALM:H< 2е=BуARGB<: < — N<LAGK; b — QеMеLAGK

H"((6? 1,#/и( 4"21& 9и05#и#5,1 .X"(0+&)'64(&? 
+и1,#"15#,, .X&1,4,21.,((&? +и1,#"15#, 7&2+, 7,#.&0& 
57&/и("(и) .X 1978 0. ("и*&+,, 4"21& .21#,4",12) 1,#-
/и( «"&#1&-/,',(1,#и"+-(6? 7и(=,1» [9, 10]. 

B&/7#,22и&((6? 21,(&' CDВ /&:,1 25@,21.&."1- 
.X.и3, 3.5; %+и(и%&-/&#9&+&0и4,2%и; 9&#/: 9,(&/,( 
иX2и(3#&/ E,+%5(4и%".
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В 7,#.&/ 2+54", 23".+,(и, .,(6 (, 2&7#&.&:3",12) 
9&#/и#&."(и,/ 0#"3и,(1" 3".+,(и) /,:35 +,.&? 7&-
4,4(&? иX(и:(,? 7&+&? .,("/и, (1.,. (, 2&7#&.&:3",12) 
'("4и/6/и и'/,(,(и)/и 7&4,4(&? 9+,*&0,/&3и("/и-
%и, (, 7#и.&3и1 %X7&4,4(&? .,(&'(&? 0и7,#1,('ии иX("-
#5A,(и< 95(%=ии +,.&? 7&4%и). Ф,(&/,( E,+%5(4и%" 
&7и26.",1 "("1&/и4,2%и, 7#и'("%и, "&#1&-/,',(1,#и-
"+-(&, 23".+,(и, +,.&? 7&4,4(&? .,(6, *,' 7#&).+,-
(и) %+и(и4,2%и; 2и/71&/&.. H"((5< 7"1&+&0и< 4"21& 
&7#,3,+)<1 %"% «2+54"?(5< (";&3%5» 7#и 7#&.,3,(ии 
BK- и+и Y[I-3и"0(&21и%и. M)3 ".1&#&. (Hohenfellner, 
1991; Trigaux, 1998; Satyapel, 1999; Arslan, 2005) .X2.&и; 
#"*&1"; &1/,4"<1, 41& >1" 7"1&+&0и) .21#,4",12) .X7&-
75+)=ии &1 1,7 3& 3,7% 2+54",. [4]. 

K,#/и( «2и(3#&/ E,+%5(4и%"» 2+,35,1 7#и/,()1- 
1&+-%& 5X 7"=и,(1&. 2X ;"#"%1,#(6/и %+и(и4,2%и/и 
2и/71&/"/и, &2&*,((& 7#и ("+и4ии 0,/"15#ии, 7#&-
1,и(5#ии, *&+и .X 7&)2(и4(&? &*+"21и, 3и27"#,5(ии, 
."#и%&=,+, 5X /5:4и(, ("#)35 2X 3и"0(&21и4,2%&? .и-
'5"+и'"=и,? "("1&/и4,2%и; &2&*,((&21,?, 2.)'"((6; 
2X2и(3#&/&/ [11]. 

C&7"1%и( N.8. иX 2&".1. &*W)2()<1 9&#/и#&."(и, 
FE 2+,35<@и/и 9"%1&#"/и: .X #,'5+-1"1, 5@,/+,(и) 
CDВ .X«7и(=,1,» .X(,? 7&.6A",12) .,(&'(&, 3".+,(и,, 
2("4"+" 1&+-%& .X&#1&21"',, %&03" 4,+&.,% 21&и1, иX%иA,4-
(и% &752%",12), "X*#6:,?%" ("1)0и.",12). В 7&2+,35<@,/ 
.X #,'5+-1"1, /и%#&1#"./"1и'"=ии 2&253и21&? 21,(%и 
("4и("<12) 9и*#&7+"21и4,2%и, 7#&=,226, иX 9&#/и#5-
,12) 1"% ("'6.",/&, 9и*#&'(&, %&+-=& 2X 7&2+,35<@и/ 
#"'.и1и,/ &#0"(и4,2%&0& 21,(&'" CDВ иX '("4и1,+-(&0& 
7&.6A,(и) 3".+,(и) .X(,?. В #,'5+-1"1, 7&.6A,(и) 3".-
+,(и) .XCDВ .&'(и%",1 #,1#&0#"3(6? 1&% %#&.и 7& +,.&? 
0&("3(&? .,(,, 41& 7#и.&3и1 %X%+"7"((&? (,3&21"1&4(&-
21и иX#"2Aи#,(и< .,(6, #"'.и1и< ."#и%&=,+, 5X/5:4и( 
иX1"'&.&/5 .,(&'(&/5 7&+(&%#&.и< 5X7"=и,(1&. &*&и; 
7&+&.. В,(&'(6? 2*#&2 1"%:, &25@,21.+),12) .X.&2;&3)-
@и, 7&'.&(&4(6, .,(6 7& 27+,(&#,("+-(6/ %&++"1,#"-
+)/, .X %"725+)#(6, .,(6 7&4%и, /&4,1&4(и%&.6, .,(6 
(C&7"1%и( N.8., L&#&'&. 8.В., 1984).

N"и*&+-A,, '("4,(и, FE и/,,1 .X 3,12%&/ иX 7&3-
#&21%&.&/ .&'#"21,, %&03", %"% 7#".и+&, иX /"(и9,-
21и#5,1 %+"22и4,2%&? 1#и"3&? 2и/71&/&. .X .и3, 0,-
/"15#ии, ."#и%&=,+, иX*&+и .X+,.&/ *&%5 (A.R. El Sadr 
иXA. XMina, 1950).

F+,35,1 &1/,1и1-, 41& 2#,3и .2,; .#&:3,((6; 7&-
#&%&. #"'.и1и) 2&253и216, "(&/"+ии 5X3,1,? 3& 18 +,1 
2&21".+)<1 7&#)3%" 7%, и' (и; (" 3&+< 2и(3#&/" E,+-
%5(4и%" 7#и;&3и12) 3& 67%. K"%и/ &*#"'&/, FE ).+)-
,12) ("и*&+,, #"27#&21#"(,((&? 2&253и21&? "(&/"+и-
,? 3,12%&0& иX7&3#&21%&.&0& .&'#"21" (B+и/,(%& D.O., 
2023). _"21& FE /&:,1 *61- &3(и/ и' 7#&).+,(и? %&/-
7+,%2(&? 2&253и21&? "(&/"+ии .X.и3, 2&4,1"((6; "#-
1,#и&.,(&'(6; %&(9+и%1&..

FE '"2+5:и.",1 .(и/"(и) 1"%:, .X2.)'и 2X#и2%&/ 
#"'.и1и) &2+&:(,(и?, 1"%и; %"% ;#&(и4,2%") *&+,'(- 
7&4,% (ХJD), 1#&/*&' CDВ и'-'" 3+и1,+-(&? %&/7#,2-
2ии иX 1#"./"1и'"=ии 2&253". a21,21.,((&, 1,4,(и, (, 
3и"0(&21и#&."((6; .#&:3,((6; "#1,#и&.,(&'(6; %&(-
9+и%1&. ).+),12) 2,#-,'(&? 7#,37&26+%&? #"'.и1и) 
&2+&:(,(и?, 1"%и; %"% .1&#и4(") "#1,#и"+-(") (7&4,4-
(")) 0и7,#1,('и) %"% 5X3,1,? иX7&3#&21%&., 1"% иX5X.'#&2-
+&0& ("2,+,(и); .&'/&:(6/ #"'.и1и,/ .1&#и4(&0&, 4"@, 

/5:2%&0&, *,27+&3и), ;#&(и4,2%&0& #,=и3и.и#5<@,0& 
7#&21"1и1" (B"71& 8.8., F/62+&."X[.В., 2019 0.).

B+и(и%&-и(21#5/,(1"+-(") 3и"0(&21и%" FE 5X7"-
=и,(1&. 2X1"'&.6/ .,(&'(6/ 7&+(&%#&.и,/ 3& 2и; 7&# 
7#,321".+),1 (,7#&215< '"3"45 3+) .#"4"-%+и(и=и21" 
иX27,=и"+и21" +54,.&? 3и"0(&21и%и, .X4"21(&21и, 2+&:-
(&21и .&'(и%"<1 7#и .6).+,(ии 7,#.и4(&0& '.,(" 7&-
#":,(и), 5#&.() %&/7#,22ии, ,, 0,/&3и("/и4,2%&? 
'("4и/&21и [12].

В(, '".и2и/&21и &1 /&#9&+&0ии иX 21,7,(и %&/-
7#,22ии CDВ, .6#":,((&21и .,(&'(&? 7&4,4(&? 0и-
7,#1,('ии иX%&++"1,#и'"=ии %#&.&1&%" 3+) 7&21"(&.-
%и .,#(&0& 3и"0(&'" 2& 21&#&(6 .#"4"-%+и(и=и21" 
1#,*5,12) &2.,3&/+,((&21- &X FE, 2& 21&#&(6 27,=и-
"+и21" +54,.&? 3и"0(&21и%и (,&*;&3и/" .(и/"1,+--
(&21- иX.62&%") ("21&#&:,((&21- 7#и &=,(%, 3"((6; 
.и'5"+и'"=ии.

В ("21&)@,, .#,/) 3+) 3и"0(&21и%и иX&=,(%и '("-
4и/&21и "#1,#и&-.,(&'(6; %&(9+и%1&., .X 4"21(&21и, 
2и(3#&/" E,+%5(4и%" 7#и/,()<12) 2+,35<@и, /,1&-
36 *и&/,3и=и(2%&? .и'5"+и'"=ии [M&22и?2%и, %+и(и-
4,2%и, #,%&/,(3"=ии 7& 3и"0(&21и%, иX+,4,(и< ;#&(и-
4,2%и; '"*&+,."(и? .,(. Ф+,*&+&0и), 1.7, .67. 2, 2013]:
• 5+-1#"'.5%&.&, "(0и&2%"(и#&."(и, (.X 1.4. 2X %&(-

1#"21(6/ 52и+,(и,/, "X1"%:, .(51#и2&253и21&, 5+--
1#"'.5%&.&, и22+,3&."(и,);

• BK иXBK-"(0и&0#"9и);
• LMK иXLM-"(0и&0#"9и);
• 7#)/") #,(10,(&.2%") 9+,*&0#"9и) (.X1.4. 2X9+,*&-

1&(&/,1#и,?).
!льтраз()ко(о, а-.иоска-иро(а-и, (" 7#&1)-

:,(ии 3&+0&0& .#,/,(и 24и1",12) #)3&/ ".1&#&. .,-
35@и/ .и'5"+и'"=и&((6/ /,1&3&/ 3и"0(&21и%и FE 
(B"71&X 8.8., F/62+&." [.В., 2019 0.; C&7"1%и( N.8., 
L&#&'&. 8.B., bи1(и%&." C.N., 1978; Shokeir AA,  
El-DiastyX TA, Ghoneim MA, 1994). F%"(и#&."(и, 7&3-
#"'5/,.",1 и27&+-'&."(и, &3(&0&, +и*& &3(&.#,/,(-
(& 3.5; и+и 1#,; #,:и/&. и22+,3&."(и) (357+,%2(&, 
иX 1#и7+,%2(&, и22+,3&."(и, 2&&1.,121.,((&). G2(&.-
(6/ ).+),12) 3.5/,#(6? 2,#&A%"+-(6? В-#,:и/, 
3&7&+(и1,+-(& и27&+-'5<1 =.,1&.&, %"#1и#&."(и, 
7&1&%" %#&.и, и+и и/75+-2(&-.&+(&.&? 3&77+,#, +и*& 
и; 2&4,1"(и,. L,1&3 7&'.&+),1 &3(&.#,/,((& .и'5"+и-
'и#&."1- и22+,35,/6? 2&253 (" 7#&1):,(ии, "X 1"%:, 
&7#,3,+и1- ("7#".+,(и, %#&.&1&%" иX,0& 7"#"/,1#6. 

1)2л,кс-о, )льтраз()ко(о, ска-иро(а-и, (HYF) 
.,( 1"'" иX'"*#<Aи((&0& 7#&21#"(21." #,%&/,(3&."(& 
%"% и22+,3&."(и, 7,#.&? +и(ии .X3и"0(&21и%, FE. D&-
%"'"(и)/и %X.67&+(,(и< HYF ).+),12) "("/(,' ;#&-
(и4,2%и; 1"'&.6; *&+,?, .6).+,(и, ."#и%&'(6; .,( 
("#5:(6; 7&+&.6; &#0"(&., )0&3и4(&?, 7";&.&?, +&*-
%&.&? &*+"21,?, (,2"9,((6; ."#и%&'(6; .,(.

I22+,3&."(и, 1"'&.6; .,( /&:,1 *61- '"1#53(,(& 
.X 2.)'и 2X и; 0+5*и((6/ #"27&+&:,(и,/, и'*61&4(&? 
/"22&? 1,+" 7"=и,(1", 7(,./"1и'"=и,? %иA,4(и%", 7&-
>1&/5 7"=и,(15 2+,35,1 7&30&1&.и1-2) %Xи22+,3&."(и<. 
H+) >1&0& ("%"(5(, #,%&/,(35,12) и2%+<4и1- 7#&35%-
16, 27&2&*21.5<@и, 0"'&&*#"'&."(и< .X %иA,4(и%,, 
и27&+-'&."1- /,3и%"/,(1&'(6, 7#,7"#"16 (7,(&0"2и-
1,+и иX ,0& "("+&0и). I22+,3&."(и, 7#&.&3)1 ("1&@"%. 
L&4,.&? 75'6#- #,%&/,(35,12) &7&#&:(и1- 2X =,+-< 
5/,(-A,(и) 3&7&+(и1,+-(&? %&/7#,22ии .,( 1"'" [13].
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D#и &71и/"+-(&? 7&30&1&.%, 7"=и,(1" HYF &*+"-
3",1 45.21.и1,+-(&21-< 50–90% иX27,=и9и4(&21-< 78–
100% (7#и ("+и4ии %+и(и4,2%и; 2и/71&/&.) .X &7#,-
3,+,(ии 7,#,3(,0& иX '"3(,0& 2и(3#&/&. E,+%5(4и%" 
[14]. I22+,3&."(и, 7&'.&+),1 3&21&.,#(& &*("#5:и1- 
#"2Aи#,(и, 1"'&.6; .,(, ("+и4и, 1"'&.&0& .,(&'(&0& 
#,9+<%2" иX,0& 7#&1):,((&21-.

H+) 7#&.,3,(и) HYF 7#и/,()<12) 2+,35<@и, 3&-
21576: 1#"(2"*3&/и("+-(6? (2X и27&+-'&."(и,/ %&(-
.,%2(&0& иX+и(,?(&0& 3"14и%&.) иX1#"(2."0и("+-(6?/
1#"(2#,%1"+-(6? (2X и27&+-'&."(и,/ .(51#и7&+&21(&-
0& 3"14и%"). H+) 2%"(и#&."(и) 0+5*&%и; .,(, &2&*,((& 
5X7&+(6; 7"=и,(1&., 7#и и22+,3&."(ии .,( /"+&0& 1"'" 
иX'"*#<Aи((&0& 7#&21#"(21." 7#и/,()<1 %&(.,%2(6, 
3"14и%и 2X4"21&1&? 3,5–5,0 L]=) H+) .и'5"+и'"=ии 2+,-
35,1 и27&+-'&."1- ("21#&?%и, &71и/и'и#&."((6, 3+) 
&=,(%и (и'%&2%&#&21(6; 7&1&%&. (5–10 2//2).

В 7#&=,22, 7#&.,3,(и) и22+,3&."(и) .и'5"+и'и#5-
<12): .,(&'(6, 27+,1,(и) &#0"(&. /"+&0& 1"'", 7&.,#;-
(&21(6, иX 0+5*&%и, .,(6 (и:(и; %&(,4(&21,?, .,(6 
("#5:(6; 7&+&.6; &#0"(&., NDВ, 7&3.'3&A(6, .,(6, 
0&("3(6, .,(6, 7&4,4(6, .,(6, "*3&/и("+-(") "&#1", 
7#&%2и/"+-(6, &13,+6 *#6:,,4(6; "#1,#и?. I'/,#)-
<12) 3и"/,1#6 2&253&., 751,/ 3&77+,#&.2%&0& =.,1&-
.&0& %"#1и#&."(и) &=,(и.",12) ("7#".+,(и, %#&.&1&-
%" иX95(%=и&("+-(&, 2&21&)(и, .,(&'(6; %+"7"(&..

G2(&.(6/и 5+-1#"'.5%&.6/и 7"#"/,1#"/и, ;"-
#"%1,#и'5<@и/и 2&21&)(и, CDВ, ).+)<12) ,, 3и-
"/,1#6X — и'/,#,(и) 7#&и'.&3)12) /,:35 "&#1&? 
иX.,#;(,? *#6:,,4(&? "#1,#и,? иX3и21"+-(,,, "X1"%:, 
+и(,?(6, 2%&#&21и %#&.&1&%" .X>1и; 2,0/,(1";. В (&#-
/, 3+и(" .,(6 6–10 //, Aи#и(" 4–5 //, "X3и"/,1# /,:-
35 "&#1&? иX .,#;(,? *#6:,,4(&? "#1,#и,? (,2%&+-%& 
5/,(-A,( .X(&#/,, 2%&#&21- %#&.&1&%" (, *&+,, 50 2//c. 
I'/,(,(и) %#&.&1&%" .X CDВ 2+,35,1 "("+и'и#&."1-, 
9и%2и#5) 7и%&.5< 2%&#&21- .X/,21, 21,(&'" иX.X.&#&-
1"; +,.&? 7&4%и.

D#и 7,#,3(,/ 2и(3#&/, E,+%5(4и%", .6'."((&/ 
21,(&'&/ CDВ, +&=и#5,12) 5/,(-A,(и, ,, 3и"/,1#" 
/,:35 "&#1&? иXВJ8 *&+,,, 4,/ .X3–5 #"' 2X52%&#,(и,/ 
%#&.&1&%" 3& 100 2//2. Hи21"+-(,, .,(" #"2Aи#),12) 
3& 1,0 2/ 2& 2(и:,(и,/ %#&.&1&%" (#и2. 4). D#и '"3(,/ 
2и(3#&/, E,+%5(4и%" .и'5"+и'и#5,12) '"3(,, #"27&+&-
:,(и, CDВ /,:35 "&#1&? иX7&'.&(&4(и%&/, 7#и %&+-=,-
.и3(&? CDВ — 7,#,3(и? 7#и1&% 7#&;&3и1 /,:35 "&#-
1&? иXВJ8, '"3(и? 7#и1&% /,:35 "&#1&? иX7&'.&(&4(6/ 
21&+*&/; 3и"/,1#6 иX 2%&#&21и %#&.&1&%" "("+&0и4(6, 
1"%&.6/ 7#и 7,#,3(,/ 2и(3#&/, E,+%5(4и%".

N,%&1&#6, ".1&#6 &*#"@"<1 .(и/"(и, (" .&'-
/&:(&21- 3и99,#,(=и#&.%и 9,(&/,(" иX 2и(3#&/" 

E,+%5(4и%" 7#и 7#&.,3,(ии HYF. K"%, '"/,4,(&, 41& 
5X7"=и,(1&. 2X9,(&/,(&/ E,+%5(4и%" &1(&A,(и, 3и"-
/,1#" CDВ .X&*+"21и .&#&1 %X3и"/,1#5 .X'&(, 21,(&'" (, 
7#,.6A"<1 4, "X&1(&A,(и, +и(,?(&? 2%&#&21и %#&.&-
1&%" .X'&(, 21,(&'" иX.X&*+"21и .&#&1 — (, *&+,, 4,9 [7].

B&/7#,22и) CDВ иX52%&#,(и, %#&.&1&%" 2&7#&.&-
:3",12) 7&.6A,(и,/ 3".+,(и) .X(,? 2X.&'(и%(&.,(и-
,/ #,(&-%"."+-(&0& 0#"3и,(1". N&#/"+-(6? 0#"3и,(1 
3".+,(и) /,:35 3и21"+-(&? CDВ иX NDВ &125121.5,1, 
и+и 2&21".+),1 <1 // #1.21. ]#"3и,(1 #,(&-%"."+-(&0& 
3".+,(и) c2 // #1.21. 7&'.&+),1 253и1- &X0,/&3и("/и-
4,2%&? '("4и/&21и %&/7#,22ии CDВ [8]. 

D&/и/& и'/,#,(и) 3и"/,1#" CDВ, 2%&#&21и %#&-
.&1&%" иX#,(&-%"."+-(&0& 0#"3и,(1" 3".+,(и) 2+,35,1 
и'/,#)1- 50&+ иX#"221&)(и, /,:35 "&#1&? иXВJ8, .X(&#-
/, 5X .'#&2+6; &(и 2&21".+),1 51±25º иX 16±6 // 2&&1-
.,121.,((& (Arthurs O.J., Mehta U., Set P.A., 2012). Y0&+ 
и'/,#),12) .3&+- "&#16 иX .X 2"0и11"+-(&? 7+&2%&21и, 
2X 7&/&@-< 7#&0#"//6 (" 5+-1#"'.5%&.&/ "77"#"1,. 
D&+54,(и, (&#/"+-(6; '("4,(и? 7#и и'/,#,(ии >1и; 
7"#"/,1#&. 7&'.&+)<1 и2%+<4и1- FE (#и2. 5).

D#и 7#&.,3,(ии HYF 1"%:, &=,(и."<1 2&21&)(и, 
1"'&.6; .,(, ("+и4и, .,(&'(&0& #,9+<%2", ,0& 7#&3&+-
:и1,+-(&21- иX #"27#&21#"(,((&21-. I'/,#)<12) 3и-
"/,1#6 иX &=,(и.",12) 2&21&)1,+-(&21- %+"7"(&. .,( 
0#&'3,.и3(&0& 27+,1,(и) &%&+& )и4(и%&., .,( /"1&4-
(&0& 27+,1,(и) .3&+- #,*,# /"1%и 5X:,(@и(, 7#&21"1и-
4,2%и; .,( иX.,( +&'&.и3(&0& 27+,1,(и) 5X/5:4и(, +,-
.&? 0&("3(&? .,(6 5X+и= &*&и; 7&+&.. В,(6 24и1"<12) 
#"2Aи#,((6/и, ,2+и и; 3и"/,1# *&+,, 0,5 2/, %+"7"(6 
(,2&21&)1,+-(6/и — 7#и .6).+,(ии #,1#&0#"3(&0& 
%#&.&1&%" .X7&%&,, +и*& 7#и 7#&.,3,(ии 7#&*6 В"+--
2"+-.6 и+и %&/7#,22и&((&? 7#&*6. H&7&+(и1,+-(& 
&=,(и."<12) 7#&;&3и/&21- .,( иX("+и4и, .(51#и7#&-
2.,1(6; 21#5%15# [15].

N,&*;&3и/& 54и16."1-, 41& 2%&#&21- %#&.&1&-
%" .X .,("; 1"'" (и:,, 4,/ .X 7&3.'3&A(6; +и*& /"0и-
21#"+-(6; .,("; (и:(и; %&(,4(&21,?, 7&>1&/5 3+) 
&25@,21.+,(и) %"4,21.,((&0& и22+,3&."(и) (,&*;&3и-
/& 2(и:"1- 7&#&0&.&, '("4,(и, 3&77+,#&.2%&0& %"#1и-
#&."(и) %#&.&1&%" 5+-1#"'.5%&.&0& 2%"(,#" 3& 10–15 
2//2X7#и и22+,3&."(ии 0&("3(6; .,( иX3& 5–8 2//2X7#и 
и22+,3&."(ии 1"'&.6; .,(&'(6; 27+,1,(и?. H+) #,0и-
21#"=ии %#&.&1&%" (" .,("; 7#&/,:(&21и #,%&/,(3&-
."(& 2(и:,(и, 7&#&0&.&0& '("4,(и) 3& 3–5 2//2. 

["%+<4и1,+-(6/ >1"7&/ 7#&.,3,(и) HYF ).+)-
,12) и22+,3&."(и, .,( ("#5:(6; 7&+&.6; &#0"(&., 
.(51#,((,? 7&.,#;(&21и *,3#" иX )0&3и=, .,( (и:(и; 
%&(,4(&21,? (" 7#,3/,1 ."#и%&'(&? 1#"(29&#/"=ии 
иX2&21&)1,+-(&21и %+"7"((&0& "77"#"1".

09:. 4. -еMеLAGK )2 A< DM<AC<OL:HGA<=IA:H 35И: <) "-6 CуUеA< HеULу 
<:MD:K G 67' L: 0,19 CH, LGCD<=IAее "-6 M<CVGMеA< L: 0,74CH (CGHQD:H 
«QDGRIеE: B=W;<»); O) CQеBDM:EM<HH< BM:;:D:B< "-6 HеULу <:MD:K G 67', 
=GAеKA<P CB:M:CDI BM:;:D:B< L: 94,4 CH/c (/:HGA< ,.,., 2021)

09:. 5. <) 3E:= HеULу <:MD:K G 67' у UеAYGAJ C ;<MGB:NA:K O:=еNAIW ;еA 
H<=:E: D<N< 63,31° (; Q:=:UеAGG =еU<), O) 3E:= HеULу <:MD:K G 67'  
у UеAYGAJ C )2 13,68° (; Q:=:UеAGG =еU<) (/:HGA< ,.,., 2021)

а <



ХИРУРГИЯ / SURGERY

53Вестник медицинско,о института не/0е0ы2но,о о30азо2ани5 / Том 5, 2ы/уск № 3, 2025

F+,35,1 &1/,1и1-, 41& HYF .,( 1"'" ).+),12) 7&-
+и7&'и=и&((6/ и22+,3&."(и,/, 7#и ,0& .67&+(,(ии 
#,%&/,(3&."(& и27&+-'&."1- /,3и=и(2%5< %5A,1%5 
2X#,05+и#5,/6/ 50+&/ ("%+&(" 0&+&.(&0& и+и (&:(&-
0& %&(=&.. G2/&1# .,( .,#;(,0& >1":" *#<A(&? 7&+&-
21и #,%&/,(3&."( .X7&+&:,(ии 7&+52и3) (30–80°), 41& 
7&'.&+),1 и/и1и#&."1- 1и7и4(&, 0и3#&21"1и4,2%&, 
3".+,(и, иX2и+6 0#".и1"=ии, (,&*;&3и/6, 3+) &=,(%и 
0,/&3и("/и%и иX#,0и21#"=ии #,9+<%2". I22+,3&."(и, 
7&3.'3&A(6; иX0&("3(6; .,( #,%&/,(3&."(& .X7&+&:,-
(ии 7&+52и3) (3& 45°), 41& 5+54A",1 и; .и'5"+и'"=и< 
иX 7#,3&1.#"@",1 %&++"*и#&."(и,. D#&.,3,(и, и22+,-
3&."(и) 1&+-%& .X0&#и'&(1"+-(&/ 7&+&:,(ии 2(и:",1 
%"4,21.& и22+,3&."(и), 1.%. .X 1"%&? 7&'и=ии #,9+<%2 
/&:,1 и24,'"1- и'-'" &125121.и) 3&21"1&4(&0& 3,?-
21.и) 2и+6 0#".и1"=ии. 

F7,=и"+и215 5+-1#"'.5%&.&? 3и"0(&21и%и, 7#&.&-
3)@,/5 и22+,3&."(и,, 2+,35,1 7&/(и1- &X("+и4ии 1.(. 
>+"?'и(0->99,%1" (aliasing-eTect), ;"#"%1,#и'5<@,0&2) 
7&).+,(и,/ "#1,9"%1" 3&77+,#&.2%&0& и'&*#":,(и) 
7#и =.,1&.&/ 3&77+,#&.2%&/ %"#1и#&."(ии (CFM) 
иX27,%1#"+-(&/ 3&77+,#, (PW) .X.и3, /(и/&? и(.,#-
2ии 7&1&%" — 7,#,/,@,(и) =.,1&.&0& и+и 27,%1#"+--
(&0& и'&*#":,(и) (" 21&#&(5 2X&*#"1(6/ '("%&/. H"(-
(6? "#1,9"%1 ("*+<3",12) .X2и15"=ии, %&03" 2%&#&21- 
7&1&%" *&+-A, /"2A1"*" 3&77+,#". H+) 521#"(,(и) 
>1&0& 5+-1#"'.5%&.&0& 9,(&/,(" (,&*;&3и/& и'/,(и1- 
/"2A1"* и/и+и и'/,(и1- 7&+&:,(и, (5+,.&? +и(ии 
A%"+6, +и*& 7,#,?1и .X #,:и/ 7&21&)((&-.&+(&.&0& 
3&77+,#" (CW-#,:и/) [2].

В ("21&)@,, .#,/) 3+) 3и"0(&21и%и "#1,#и&-.,-
(&'(6; %&(9+и%1&. иX 2и(3#&/&. %&/7#,22ии /&:,1 
7#и/,()1-2) (-)трисос)дистый )льтраз()к (.(5-
1#и2&253и21&, 5+-1#"'.5%&.&, и22+,3&."(и,, ВFY[I). 
\1&X— /,1&3 >(3&."2%5+)#(&? 3и"0(&21и%и 2X.&'/&:-
(&21-< &3(&/&/,(1(&0& 7#&.,3,(и) >(3&."2%5+)#(6; 
./,A"1,+-21., ("7#и/,#, 521"(&.%" .(51#и2&253и21&0& 
21,(1".

ВFY[I 7&'.&+),1 3и"0(&21и#&."1- /и(и/"+-(5< 
7+&@"3- 7#&2.,1" .X/,21, 25:,(и), .6).+)1- 7#и'("%и 
9и*#&'" иX7"1&+&0и4,2%и, .%+<4,(и) .X7#&2.,1, .,(6. 
H"((6? 27&2&* (, 1#,*5,1 7#и/,(,(и) %&(1#"21" и+и 
и&(и'и#5<@,0& и'+54,(и). ВFY[I 1&4(,, .и'5"+и'и-
#5,1 25:,(и, CDВ, 1"% %"% 3"14и% (";&3и12) .(51#и 
2&253" иX ).+),12) *&+,, 45.21.и1,+-(6/ и, .,#&)1(&, 
*&+,, &*W,%1и.(6/ иX.&27#&и'.&3и/6/ 27&2&*&/, 4,/ 
.,(&0#"9и), .X.6).+,(ии .,(&'(&0& 25:,(и) иX,0& 1)-
:,21и. F7,=и9и4(&21- ВFY[I .X 3и"0(&21и%, FE 2&-
21".+),1 90% 7& 2#".(,(и< 2X62% 5X9+,*&0#"9ии (Gagne 
P.J., 2017; Monedero L. J., 2018) (#и2. 6).

L,1&3 )льтраз()ко(о.о иссл,до(а-ия с  ко--
траст-ым )сил,-и,м 7#и/,()<1 (" "77"#"15#,, и/,-
<@,? &7=и< #"*&16 .X#,:и/, %&(1#"21(&0& 52и+,(и) 
2Xи27&+-'&."(и,/ /5+-1и4"21&1(&0& (2,5–5,5 L]=) %&(-
.,%2(&0& 3"14и%" 2& 27,=и"+-(6/ #,:и/&/ 7&+54,(и) 
и'&*#":,(и? 7#и (и'%&/ /,;"(и4,2%&/ и(3,%2,. \1&1 
#,:и/ 7&'.&+),1 7&33,#:и."1- %&+,*"(и) /и%#&75-
'6#-%&. иX.и'5"+и'и#&."1- и; .X7"#,(;и/"1&'(&? 1%"-
(и .X#,:и/, #,"+-(&0& .#,/,(и. D&2%&+-%5 9и'и4,2%и? 
#"'/,# /и%#&75'6#-%&. 2&7&21".и/ 2X#"'/,#"/и (и+и 
/,(-A,) >#и1#&=и1", 7#,7"#"1 3,?21.5,1 .X2&253и21&/ 
#52+, иX7&'.&+),1 &1&*#":"1- %"% %#57(6, 2&2536, 1"% 

иX 2&2536 /и%#&=и#%5+)1&#(&0& #52+" (Cosgrove D., 
Harvey C., 2009).

B&(1#"21-52и+,((") Y[-"(0и&0#"9и) ).+),12) /,-
1&3&/ .и'5"+и'"=ии 3+) .6).+,(и) 2&253и21&? 7"1&-
+&0ии, .X1&/ 4и2+, 2и(3#&/&. 2&253и21&? %&/7#,22ии, 
.X4"21(&21и, FE. G(" 7#,321".+),1 2&*&? "+-1,#("1и.5 
BK-"(0и&0#"9ии, &2&*,((& 3+) 7"=и,(1&. 2X("#5A,(и-
)/и 95(%=ии 7&4,% и+и 3#50и/и 7#&1и.&7&%"'"(и)/и 
3+) и27&+-'&."(и) #,(10,(&%&(1#"21(6; 7#,7"#"1&., 
"X 1"%:, 7&'.&+),1 и'*,:"1- .&'3,?21.и) и&(и'и#5-
<@,0& и'+54,(и) (Clevert D.A., Horng A., Reiser M.F., 
2009).

Ком2ь:т,р-ая томо.рафия и ком2ь:т,р-о-то-
мо.рафич,ская а-.ио.рафия (BK иXBK8) #,%&/,(3&."-
(6 .X%"4,21., /,1&3&. 3и"0(&21и%и 2&21&)(и) CDВ 7#и 
("+и4ии %+и(и4,2%и; иX+"*&#"1&#(6; 7#и'("%&. "&#-
1&-/,',(1,#и"+-(&? %&/7#,22ии. _5.21.и1,+-(&21- 
иX27,=и9и4(&21- /,1&3" 2&21".+),1 91,7 иX88,9 % 2&&1-
.,121.,((& [6].

I22+,3&."(и, 7"=и,(1" 7#&.&3и12) .X0&#и'&(1"+--
(&/ 7&+&:,(ии, ,0& (,&*;&3и/& .67&+()1- &1 5#&.() 
3и"9#"0/6 3& .,#;(,? 1#,1и *,3#" 3+) &3(&.#,/,(-
(&? &=,(%и 2&21&)(и) (и:(,? 7&+&?, 7&4,4(6;, 0&-
("3(6;, 7&3.'3&A(6; .,( иX 1"'&.6; .,(&'(6; 27+,-
1,(и?. В("4"+, 7#&и'.&3и12) ("1и.(&, 2%"(и#&."(и, 
&#0"(&. *#<A(&? 7&+&21и иX/"+&0& 1"'" .X"%2и"+-(&? 
7+&2%&21и 2X/"+&? 1&+@и(&? 2#,'" 2X7&2+,35<@и/ 7&-
21#&,(и,/ /5+-1и7+"("#(6; #,%&(21#5%=и? .X и(1,-
#,25<@и; 7+&2%&21);. H+) 5+54A,(и) .и'5"+и'"=ии 
2&253и216; 21#5%15# 7#&и'.&3и12) .(51#и.,((&, %&(-
1#"21(&, 52и+,(и,: .X%5*и1"+-(5< .,(5 2X7&/&@-< ".-
1&/"1и4,2%&0& и(:,%1&#" *&+<2(& ..&3и12) (,и&((6? 
?&32&3,#:"@и? %&(1#"21(6? 7#,7"#"1 2& 2%&#&21-< 
3–4 /+/2, '"1,/ — *&+<2(& 2X1"%&? :, 2%&#&21-< 50 /+ 
9и'и&+&0и4,2%&0& #"21.&#". M,'5+-1"16 &=,(и."<12) 
7& 3"((6/, 7&+54,((6/ .X ("1и.(5<, "#1,#и"+-(5<, 
.,(&'(5< иX&12#&4,((5< 9"'6 %&(1#"21и#&."(и). H+) 
5/,(-A,(и) >99,%1" 36;"1,+-(6; "#1,9"%1&. и22+,-
3&."(и, 7#&.&3и12) (" '"3,#:%, 36;"(и) и+и 2X36;"-
1,+-(&? 2и(;#&(и'"=и,? [16].

BK иX BK8 2+5:"1 ("3,:(6/и /"+&и(."'и.(6/и 
/,1&3"/и и22+,3&."(и), 7&'.&+)<@и/и и'54и1- "("-
1&/&-1&7&0#"9и4,2%и, &2&*,((&21и 2&253&. 1"'" иX'"-
*#<Aи((&0& 7#&21#"(21.", &=,(и1- 2&21&)(и, &%#5-
:"<@и; &#0"(&. иX 1%"(,?. В&'/&:(&21- 7&21#&,(и) 
/5+-1и7+"("#(6; #,%&(21#5%=и? 7&.6A",1 3и"0(&-
21и4,2%5< =,((&21- и22+,3&."(и). 

09:. 6. К:HQMеCCGP "-6 у Lе;:RBG 12 =еD C QеMеLAGH )2: <) 6)35И C 
L<DRGB:H ; "-6 (N;еNL:RB<) LеH:ACDMGMуеD ее CL<;=еAGе <:MD:K G 67' 
(<:MD< A<S:LGDCP C=е;<, 67' — CQM<;<; O) 6)35И Q:C=е уCD<A:;BG CDеAD< 
LеH:ACDMGMуеD у;е=GRеAGе QM:C;еD< "-6 (N;еNL:RB<) (Cronan J.C., Hawkins 
C.M., Kennedy S.S. et al., 2021)
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D#)/&? 7#и'("% "&#1&-/,',(1,#и"+-(&? %&/7#,2-
2ии — .и'5"+и'"=и) 23".+,(и) CDВ .X "&#1&-/,',(-
1,#и"+-(&/ 7и(=,1, 2X #"2Aи#,(и,/ 7#&%2и/"+-(&0& 
&13,+" 2&253". B&/7#,22и< 24и1"<1 '("4и/&?, ,2+и 
3и"/,1# CDВ .X,, 7#&%2и/"+-(&? 4"21и 7#,.6A",1 3и-
"/,1# 21,(&'и#&."((&0& 54"21%" .X5 иX*&+,, #"'. В 7&#-
1"+-(5< 9"'5 и22+,3&."(и), %&03" ,@, (, 7#&и'&A+& 
'"7&+(,(и) и(9#"#,("+-(&0& &13,+" (и:(,? 7&+&? 
.,(6, /&:(& &*("#5:и1- #,9+<%2 7& +,.&? 0&("3(&? 
.,(,.

J&+-A&, '("4,(и, и/,,1 и'/,#,(и, 50+" &1;&:3,-
(и) ВJ8. K"%, 5X.'#&2+6; .X(&#/, &( 2&21".+),1 &%&+& 
51°±25º, 5X 3,1,? 45,8°±18,2º (/"+-4и%и), 45,3±21,6º (3,-
.&4%и) (7& Arthurs O.J., Mehta U., Set P.A., 2012). Y0&+ 
и'/,#),12) .3&+- "&#16 иX .X 2"0и11"+-(&? 7+&2%&21и. 
Y/,(-A,(и, 50+" .X 2&.&%57(&21и 2& 2(и:,(и,/ 7#&-
2.,1" CDВ иX ("+и4и,/ 3#50и; 7#и'("%&. %&/7#,22ии 
7&'.&+),1 7#,37&+&:и1- ("+и4и, 5X7"=и,(1" 7,#,3(,-
0& FE (#и2. 7) [13, 14, 17].

D#и #,1#&"&#1"+-(&? +&%"+и'"=ии CDВ *"'&.6/ 
BK-7"#"/,1#&/, &*)'"1,+-(6/ 3+) &7#,3,+,(и) .X2+5-
4", "&#1&.,#1,*#"+-(&? .,(&'(&? %&/7#,22ии, 21"(&-
.и12) "&#1&.,#1,*#"+-(") 3и21"(=и) — #"221&)(и, 
/,:35 "&#1&? иX 7,#,3(,? 7&.,#;(&21-< 1,+" L1 и+и 
L2 7&'.&(%" .X"%2и"+-(&? 7+&2%&21и (" 5#&.(, #"27&-
+&:,(и) +,.&? 7&4,4(&? .,(6. В (&#/, 5X 7"=и,(1&. 
2X #,1#&"&#1"+-(&? CDВ "&#1&.,#1,*#"+-(") 3и21"(-
=и) 2&21".+),1 10 // иX *&+,,. N"+и4и, '"3(,0& FE 
/&:(& 7#,37&+"0"1- 7#и 5/,(-A,(ии >1&? 3и21"(=ии 
(#и2. 8).

H+) &=,(%и 0,/&3и("/и4,2%&? '("4и/&21и %&/-
7#,22и&((&0& 21,(&'" CDВ 7#и и(1,#7#,1"=ии #,-
'5+-1"1&. BK 2+,35,1 &*#"@"1- .(и/"(и, (" ("+и4и, 
.6#":,((6; %&++"1,#"+,? .X&*+"21и +,.&? 7&4%и иX/&-
4,1&4(и%", .X4"21(&21и, (" ."#и%&'(&, #"2Aи#,(и, +,-
.&? 0&("3(&? .,(6 (#и2. 9).

F+,35,1 7&/(и1-, 41& 7&7,#,4(6, #"'/,#6 CDВ, 
&2&*,((& (" 5#&.(, %&/7#,22ии .,(6, '".и2)1 &1 7&+&-
:,(и) 1,+", 9"'6 36;"(и), 21,7,(и 0и3#"1"=ии 7"=и-
,(1". В6#":,((&21- %&++"1,#"+-(&? 2,1и, 2&&1(&A,(и, 
3и"/,1#&. 7&4,4(&? .,(6 (" 5#&.(, иX3& %&/7#,22ии, 
3,9&#/"=и) 7#&2.,1" .,(6 (" 5#&.(, %&/7#,22ии 
+иA- .X&7#,3,+,((&? /,#, /&051 2+5:и1- 7&%"'"1,+)-
/и 0,/&3и("/и4,2%&? '("4и/&21и %&/7#,22и&((&0& 
21,(&'" CDВ.

D#и &7и2"(ии BK иXBK8 7"=и,(1&. 2X%&/7#,22и&(-
(6/ 21,(&'&/ CDВ #,%&/,(3&."(& 5%"'6."1-: 
• &2&*,((&21и "("1&/и4,2%&0& 21#&,(и) 7&4,4(6; 

.,(, .X1.4. 2%,+,1&1&7и< 7&4,4(6; .,(; 
• 3и"/,1# CDВ 3& иX (" 5#&.(, %&/7#,22ии 2&253" 

.,#;(,? *#6:,,4(&? "#1,#и,? (ВJ8) .X#"'(6, 9"'6 
36;"(и); 

• 50&+ &1;&:3,(и) ВJ8 &1 "&#16;
• ."#и"(1(&, 21#&,(и, 0&("3(6; .,(: %&+и4,21.& 

21.&+&., и; 3и"/,1#6, ."#и"(16 0&("3&-#,("+-(&0& 
2&521-); 

• &2&*,((&21и 21#&,(и) иX"(&/"+ии "(&/"+ии NDВ; 
• ("+и4и, и+и &125121.и, 1#&/*&1и4,2%и; /"22 .X7&-

4,4(6; иX0&("3(6; .,(";; 
• ("+и4и, и+и &125121.и, &*+и1,#"=ии 7#&2.,1" 7&-

4,4(6; и+и 0&("3(6; .,(; 
• ("+и4и, иX.6#":,((&21- %&++"1,#"+-(&? .,(&'(&? 

2,1и.

09:. 9. 'MDеMG:;еA:NAJK B:AX=GBD ;еMSAеE: 
уM:;AP: <, O — Q: L<AAJH К*' (<BCG<=IA<P, 
B:C:C<EGDD<=IA<P, C<EGDD<=IA<P Q=:CB:CDG) 
;GNу<=GNGMуеDCP <:MD:;еMDеOM<=IA<P 
B:HQMеCCGP "-6 (N<LAGK )2), QMG;еLV<P 
B LG=<D<@GG =е;:K PGRAGB:;:K ;еAJ; ; — 
VRT-MеALеMGAE — :DHеR<еDCP ;<MGB:NA:е 
M<CVGMеAGе =е;:K PGRAGB:;:K ;еAJ

09:. 7. К*' Q<@GеAD< C QеMеLAGH CGALM:H:H 2е=BуARGB<. 
6GNу<=GNGMуеDCP M<CVGMеAGе =е;:K Q:RеRA:K ;еAJ (<) G HеCD: ее 
BMGDGRеCB:E: CDеA:N< (O).': — <:MD<; 67' — ;еMSAPP OMJUееRA<P <MDеMGP; 
"-' — =е;<P Q:RеRA<P <MDеMGP; "-6 — =е;<P Q:RеRA<P ;еA<; "- — =е;<P 
Q:RB<; Н-6 — AGUAPP Q:=<P ;еA<  

09:. 8. )SеH< :QMеLе=еAGP 
<:MD:;еMDеOM<=IA:K LGCD<A@GP L=P 
:QMеLе=еAGP <:MD:;еMDеOM<=IA:K 
;еA:NA:K B:HQMеCCGG ( L1/L2 
—  Dе=: QеM;:E: G=G ;D:M:E: 
Q:PCAGRA:E: Q:N;:AB<; 2 — 
MеDM:<:MD<=IA<P "-6, ': 
-  OMWVA<P <:MD<). Н:MH<=IAJK 
Q:B<N<Dе=I <:MD:;еMDеOM<=IA:K 
LGCD<A@GG — 10 HH G O:=ее

а <
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BK иX BK8 /&051 *61- #,%&/,(3&."(6 .X %"4,21., 
/,1&3" &1*&#" 7"=и,(1&. 3+) .67&+(,(и) 9+,*&1&-
(&/,1#ии 7#и 7#)/&? #,(10,(&.2%&? 9+,*&0#"9ии, 
+и*& ВFY[I. BK, ).+))2- 21"1и4,2%и/ и22+,3&."(и,/, 
.X *&+-Aи(21., 2+54",. (, 7&'.&+),1 253и1- &X 0,/&-
3и("/и4,2%&? '("4и/&21и %&/7#,22и&((&0& 21,(&'" 
CDВ, "X +иA- %&(21"1и#5,1 9"%1 ,0& ("+и4и). D#&.,-
3,(и, BK иXBK8 1"%:, #,%&/,(3&."(& 7"=и,(1"/ 2X#,-
=и3и.&/ %+и(и4,2%и; иX+"*&#"1&#(6; 7#и'("%&. FE 
7&2+, ;и#5#0и4,2%&0& и+и >(3&."2%5+)#(&0& +,4,(и), 
7&2%&+-%5 7&'.&+),1 .6).и1- 7#и4и(6 #,=и3и." (1,;-
(и4,2%и, 7&0#,A(&21и .67&+(,(и) ./,A"1,+-21.", 
&Aи*%и 3и"0(&21и%и, 7#&0#,22и#&."(и, '"*&+,."(и)), 
("+и4и, &2+&:(,(и?.

K"%и/ &*#"'&/, #,'5+-1"16 BK иXBK8, %"% 7#".и+&, 
(,251 .27&/&0"1,+-(5< #&+- .X&7#,3,+,(ии 1"%1и%и +,-
4,(и) 7"=и,(1&. 2X"#1,#и&-.,(&'(6/и %&(9+и%1"/и.

F+,35,1 &1/,1и1-, 41& /,1&3 BK 2.)'"( 2X .&'3,?-
21.и,/ и&(и'и#5<@,0& и'+54,(и), 41& &0#"(и4и.",1 
7#и/,(,(и, /,1&3" 5X /"+,(-%и; 3,1,? иX *,#,/,((6; 
:,(@и(. D#&.,3,(и, BK8 (,.&'/&:(& *,' и27&+-'&-
."(и) ?&32&3,#:"@,0& %&(1#"21(&0& 7#,7"#"1", 41& 
2+5:и1 &0#"(и4,(и,/ 3+) 7"=и,(1&. 2XХJD, 2&7#&.&-
:3"<@,?2) 2(и:,(и,/ .63,+и1,+-(&? 95(%=ии 7&4,% 
(#"24,1(") FBФ <30 /+//и() иX 1):,+6/и "++,#0и4,-
2%и/и #,"%=и)/и .X "("/(,',. B"4,21.& и22+,3&."(и) 
'".и2и1 &1 1,;(и4,2%и; ;"#"%1,#и21и% "77"#"1", &2&-
*,((&21,? 7#&1&%&+" 2%"(и#&."(и) [3, 19].

Ма.-ит-о-р,зо-а-с-ая томо.рафия и  ма.-ит-
-о-р,зо-а-с-ая а-.ио.рафия (LMK иX LM8) #,%&/,(-
3&."(6 .X%"4,21., 3&7&+(и1,+-(&0& (,и(."'и.(&0& /,-
1&3" .и'5"+и'"=ии 7#и 7+"(и#&."(ии ;и#5#0и4,2%&0& 
+и*& >(3&."2%5+)#(&0& +,4,(и) 7"=и,(1"/ 2X 2и(3#&-
/&/ E,+%5(4и%", "X1"%:, 7#и ("+и4ии 7#&1и.&7&%"-
'"(и? %X7#&.,3,(и< BK-"(0и&0#"9ии.

В2+,321.и, .62&%&? 1%"(,.&? %&(1#"21(&21и 2X7#и-
/,(,(и,/ LMK /&:(& 3&21&.,#(& 253и1- &X 2&21&)-
(ии &#0"(&. *#<A(&? 7&+&21и иX/"+&0& 1"'". LMK (, 
2.)'"(" 2X и27&+-'&."(и,/ и&(и'и#5<@,0& и'+54,(и) 
иX ?&32&3,#:"@,0& %&(1#"21(&0& 7#,7"#"1", 41& 7&-
'.&+),1 7#и/,()1- ,, 5X7"=и,(1&. 2X"++,#0и,? (" ?&3, 
'"*&+,."(и)/и @и1&.и3(&? :,+,'6. G3("%& ("+и4и, 
5X7"=и,(1" и/7+"(1и#&."((6; >+,%1#&((6; 521#&?21. 
(%"#3и&21и/5+)1&#6, и(25+и(&.6, 7&/76, %&;+,"#(6, 
и/7+"(16) и+и 9,##&/"0(и1(6; /"1,#и"+&. .X 1,+, 
(2&253и216, %+и726, /,1"++и4,2%и, &2%&+%и) ).+),12) 
"*2&+<1(6/ 7#&1и.&7&%"'"(и,/ %X.67&+(,(и< и22+,-
3&."(и). D"=и,(1 3&+:,( *61- ;&#&A& 7&30&1&.+,( 
%Xи22+,3&."(и<, 7,#и21"+-1и4,2%и, иX36;"1,+-(6, "#-
1,9"%16 3&+:(6 *61- 2.,3,(6 %X/и(и/5/5.

I22+,3&."(и, 7"=и,(1" 7#&.&3и12) .X0&#и'&(1"+--
(&/ 7&+&:,(ии. I22+,3&."(и, (,&*;&3и/& .67&+()1- 
&1 5#&.() 3и"9#"0/6 3& .,#;(,? 1#,1и *,3#" 3+) &3-
(&.#,/,((&? &=,(%и 2&21&)(и) (и:(,? 7&+&?, 7&4,4-
(6;, 0&("3(6;, 7&3.'3&A(6; .,( иX1"'&.6; .,(&'(6; 
27+,1,(и?. В("4"+, 7#&и'.&3и12) ("1и.(&, 2%"(и#&-
."(и, &#0"(&. *#<A(&? 7&+&21и иX/"+&0& 1"'" .X1#,; 
.'"и/(& 7,#7,(3и%5+)#(6; 7+&2%&21); 2X7&+54,(и,/ 
K1 иXK2 ВI, .X1&/ 4и2+,, 2X7&3".+,(и,/ 2и0("+" &1 :и-
#&.&? 1%"(и. L,1&36 *,2%&(1#"21(&? &=,(%и .,(&'(&-
0& %#&.&1&%" 7&2#,321.&/ LMK &2(&."(6 (" >99,%1, 
.и'5"+и'"=ии 7&1&%" %#&.и иX 7&3#"'3,+)<12) (" 3., 

7#и(=и7и"+-(6, 0#5776: /,1&36, &2(&."((6, (" "/-
7+и153(6; >99,%1"; .#,/,(и 7#&+,1" (Time-of-Flight, 
TOF), иX /,1&36, &2(&."((6, (" 9"'&.6; >99,%1"; 
(Phase Contrast, PC) [Schneider G., Prince M.R., Meaney 
J.F.M., et al, 2005]. G3("%& 24и1",12), 41& LM8 2X %&(-
1#"21(6/ 52и+,(и,/ (,2%&+-%& 7#,.&2;&3и1 *,2%&(-
1#"21(5< (Alessia Del Pasqua, Silvina Barcudi, Benedetta 
Leonardi, 2011).

В %"4,21., %&(1#"21(&0& .,@,21." 7#и/,()<1 ;,-
+"1(6, 2&,3и(,(и) #,3%&',/,+-(&0& /,1"++" 0"3&+и-
(и). N"+и4и, (,2%&+-%и; (,27"#,((6; >+,%1#&(&. 
иX.&'/&:(&21- 2.&*&3(&? &13"4и >(,#0ии 2X7,#,;&3&/ 
>+,%1#&(" 2X*&+,, .62&%&0& (" *&+,, (и'%и? >(,#0,1и-
4,2%и? 5#&.,(- 7&'.&+)<1 '("4и1,+-(& 2(и:"1- .#,-
/) K1-#,+"%2"=ии 1%"(,?, .X 4"21(&21и, 3.и:5@,?2) 
%#&.и. В %"4,21., 7&21%&(1#"21(6; и/75+-2(6; 7&-
2+,3&."1,+-(&21,? 7#и/,()<12) K1 ВI 2X7&3".+,(и,/ 
2и0("+" &1 :и#". M,'5+-1"16 &=,(и."<12) (" 3"((6;, 
7&+54,((6; .X("1и.(5<, "#1,#и"+-(5<, .,(&'(5< иX&1-
2#&4,((5< 9"'6 %&(1#"21и#&."(и). H+) +54A,? .и'5-
"+и'"=ии .,(&'(&0& #52+" =,+,2&&*#"'(& .67&+()1- 
и22+,3&."(и, (" 4–5 /и(51, 7&2+, ..,3,(и) 7"#"/"0(,-
1и%". H+) 5/,(-A,(и) >99,%1" 36;"1,+-(6; "#1,9"%-
1&. и22+,3&."(и, 7#&.&3и12) (" '"3,#:%, 36;"(и) и+и 
2X36;"1,+-(&? 2и(;#&(и'"=и,?.

D#и'("%"/и "&#1&-/,',(1,#и"+-(&? %&/7#,22ии 
7#и LMK, %"% иX7#и BK, ).+),12) .и'5"+и'"=и) 23".+,-
(и) CDВ .X"&#1&-/,',(1,#и"+-(&/ 7и(=,1, 2X#"2Aи#,-
(и,/ 7#&%2и/"+-(&0& &13,+" 2&253". B&/7#,22и< 24и-
1"<1 '("4и/&?, ,2+и 3и"/,1# CDВ .X,, 7#&%2и/"+-(&? 
4"21и 7#,.6A",1 3и"/,1# 21,(&'и#&."((&0& 54"21%" 
.X5 иX*&+,, #"'. В 7&#1"+-(5< 9"'5 и22+,3&."(и), %&03" 
,@, (, 7#&и'&A+& '"7&+(,(и) и(9#"#,("+-(&0& &13,+" 
(и:(,? 7&+&? .,(6, /&:(& &*("#5:и1- #,9+<%2 7& +,-
.&? 0&("3(&? .,(,. [("4,(и, и/,,1 1"%:, &1;&:3,(и) 
ВJ8 &1 "&#16. Y0&+ и'/,#),12) .3&+- "&#16 иX.X2"0и1-
1"+-(&? 7+&2%&21и. Y/,(-A,(и, 50+" .X 2&.&%57(&21и 
2& 2(и:,(и,/ 7#&2.,1" CDВ иX ("+и4и,/ 3#50и; 7#и-
'("%&. %&/7#,22ии 7&'.&+),1 7#,37&+&:и1- ("+и4и, 
5X7"=и,(1" 7,#,3(,0& FE (#и2. 10).

D#и &7и2"(ии LMK 5X 7"=и,(1&. 2X "&#1&-/,',(1,-
#и"+-(&? %&/7#,22и,? CDВ #,%&/,(3&."(& 5%"'6."1-: 
• ."#и"(1(&, 21#&,(и, 7&4,4(6; .,( иXи; 2%,+,1&1&-

7и<; 
• 2&&1(&A,(и, 3и"/,1#" CDВ (" 5#&.(, .,#;(,? *#6-

:,,4(&? "#1,#ии иX3& >1&? '&(6;
• 50&+ &1;&:3,(и) ВJ8 &1 "&#16; 
• ."#и"(1(&, 21#&,(и, 0&("3(6; .,( 2X 5%"'"(и,/ 

%&+и4,21." 21.&+&., ."#и"(16 #"27&+&:,(и) 0&("-
3&-#,("+-(&0& 2&521-); 

• "(&/"+ии NDВ; 
• ("+и4и,/&125121.и, 1#&/*&. .X7&4,4(6;, 0&("3(6; 

иX(и:(,? 7&+&? .,(";; 
• ("+и4и,/&125121.и, &*+и1,#"=ии >1и; 2&253&.; 
• ("+и4и, иX.6#":,((&21- %&++"1,#"+-(&? 2,1и. 

В "(0+&)'64(&? +и1,#"15#, .21#,4",12) 1,#/и( 
«3и("/и4,2%") LM-.,(&0#"9и)», %&1&#") 9"%1и4,2%и 
7#,321".+),1 2&*&? %+"22и4,2%5< LM-"(0и&0#"9и< 
.X .,(&'(5< 9"'5 (LM-.,(&0#"9и<) 2X и27&+-'&."(и,/ 
27,=и"+-(6; 7#&0#"// 7&217#&=,22и(0&.&? &*#"*&1-
%и и'&*#":,(и?. L,1&3и%5 7#и/,()+и 3+) 51&4(,(и) 
(,%&1&#6; &2&*,((&21,? 0,/&3и("/и%и (("7#и/,#, 
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3+) .6).+,(и) #,9+<%2&.) [Jiang Du 1, Frank J Vornton, 
Charles A Mistretta, et al, 2006; Cassidy Duran, Lucien 
Abboud, Christof Karmonik, et al, 2012]. \1" /,1&3и%" 
(, 7&'.&+),1 &=,(и1- 0,/&3и("/и4,2%5< '("4и/&21- 
%&/7#,22и&((6; 21,(&'&. CDВ. В 4"21(&21и, #,9+<%2 
7& +,.&? 0&("3(&? .,(, /&:,1 *61- %"% .1&#и4(6/ ('" 
24,1 %&/7#,22ии CDВ 7#и 2и(3#&/, E,+%5(4и%"), 1"% 
иX7,#.и4(6/ (7#и 7,#.и4(&? %+"7"((&? (,2&21&)1,+--
(&21и, .X &125121.и, %&/7#,22ии 7&4,4(&? .,(6), 7&>-
1&/5 %&(1#"21и#&."(и, 0&("3(&? .,(6 7#и 3и("/и4,-
2%&? LMK (, ).+),12) 7&%"'"1,+,/ 0,/&3и("/и4,2%&? 
'("4и/&21и 21,(&'" CDВ, (& /&:,1 2.и3,1,+-21.&."1- 
&X#,9+<%2,. D#&.,3,(и, 3и("/и4,2%&? LM-.,(&0#"9ии 
1#,*5,1 27,=и"+-(&0& 1,;(и4,2%&0&, /,1&3&+&0и4,2%&-
0& иX 7#&0#"//(&0& &*,27,4,(и). N,2&/(,((&, 3"((&, 
и22+,3&."(и, и/,,1 7#,и/5@,21.& 7,#,3 *,2%&(1#"21-
(&? LM8 .X &=,(%, %&++"1,#"+-(&? 2,1и иX ."#и"(1(&? 
"("1&/ии 0&("3(6; иX7&4,4(6; .,(.

В/,21, 2X 1,/ 3+и1,+-(6? 7#&=,22 7&30&1&.%и 7"-
=и,(1" %Xи22+,3&."(и< иX7&1&%&.6, "#1,9"%16 3,+"<1 
LM-.,(&0#"9и< /,(,, и(9&#/"1и.(&? .X 2#".(,(ии 
2XBK-.,(&0#"9и,? и, 1,/ *&+,,, 7#)/&? #,(10,(&.2%&? 
9+,*&0#"9и,? .X 2+54", (,&*;&3и/&21и &=,(%и ."#и-
"(1(&? "("1&/ии 7&4,4(6; иX0&("3(6; .,(. D#и ("+и-
4ии .6#":,((&? %&++"1,#"+-(&? 2,1и (" 5#&.(, 7&4,4-
(6; .,(, 7&211#&/*&1и4,2%и; и'/,(,(и); .X *"22,?(, 
NDВ (,+-') 3&21&.,#(& 253и1- &X 2&21&)(ии 7#&2.,1" 
7&4,4(6; .,( и'-'" ("+и4и) 7&1&%&.6; "#1,9"%1&.. 
I22+,3&."(и, 7#&.&3)1 .X7&+&:,(ии +,:", 41& .+и),1 
(" 7&7,#,4(6, #"'/,#6 7#&2.,1" .,(6 иX(, 7&'.&+),1 
7#&.&3и1- 3и99,#,(=и"+-(6? 3и"0(&' /,:35 7&21-
1#&/*&1и4,2%и/и и'/,(,(и)/и иX(,и'/,(,((6/ 7#&-
2.,1&/ .,(6 [17].

B#&/, 1&0&, LMK (, #,%&/,(3&."(" 3+) &=,(%и >9-
9,%1и.(&21и 7#&.,3,((&0& >(3&."2%5+)#(&0& +,4,(и) 
FE, .6).+,(и) 7#и4и( #,=и3и." иX &=,(%и 7#&;&3и-
/&21и 21,(1&., 7&2%&+-%5 21,(16 иX/,1"++и4,2%и, >/-
*&+и'и#5<@и, "0,(16 .6'6."<1 "#1,9"%16, %&1&#6, 
(, 7&'.&+)<1 3&21&.,#(& &=,(и1- 7#&2.,1 21,(1и#&-
."((&0& 54"21%" .,(6 иX.6).и1- ("+и4и, (,7&+(&? ,0& 
&%%+<'ии.

Прямая р,-т.,-око-траст-ая фл,бо.рафия 
(РКA) — >(3&."2%5+)#(6? /,1&3, 7&'.&+)<@и? ("-
7#)/5< %&(1#"21и#&."1- .,(6 /"+&0& 1"'" иX (и:(и; 
%&(,4(&21,?, иX(,%&1&#6/и ".1&#"/и 24и1",12) «'&+&-
16/ 21"(3"#1&/» .и'5"+и'"=ии FE [12].

D& /,1&3и%, F,+-3и(0,#" 7&2#,321.&/ *,3#,(-
(&0& 3&2157" 7#&и'.&3и12) %"1,1,#и'"=и) *,3#,(-
(&? .,(6 2X 7&2+,35<@и/ .67&+(,(и,/ "(1,0#"3(&? 
9+,*&0#"9ии иX 7#&.,3,(и,/ #,(10,(&2%&7и4,2%&? 

09:. 10. 01* QMG QеMеLAеH CGALM:Hе 2е=BуARGB<, *2 6И C 
UGM:Q:L<;=еAGеH ; <BCG<=IA:K Q=:CB:CDG: <) %DHеR<еDCP 
EGQеMGADеACG;A:CDI "-6 (RеMAJе CDMе=BG) ;C=еLCD;Gе 
N<CD:P BM:;G ; AеK. -MG [D:H QM:RGе C:CуLGCDJе 
CDMуBDуMJ (Н-6, ;:M:DA<P ;еA<, 67', <:MD<) OеN N<CD:P 
BM:;:D:B< ;JE=PLPD B<B уR<CDBG ;JQ<LеAGP 01-CGEA<=<. 
(GQ:GADеACG;AJK <MDеX<BD :D DуMOу=еADA:E: BM:;:D:B< 
; QM:C;еDе "-6 :DHеRеA Oе=:K CDMе=B:K. -:HGH: [D:E:, 
:DHеR<еDCP O=GNB:е QMG=еE<AGе 67' B <:MDе, RD: G 
CD<=: QMGRGA:K B:HQMеCCGG "-6; O) 1,2 — ;еD;G "-6, 
3 — ;AуDMGQ:RеRA<P B:==<DеM<=IA<P ;еA<. %DHеR<еDCP 
AеB:D:M<P EGQеMGADеACG;A:CDI =е;:K Q:RBG ; CM<;AеAGG C 
QM<;:K, RD: уB<NJ;<еD A< :DеB =е;:K Q:RBG, ;D:MGRAJK Q: 
:DA:VеAGW B ;еA:NA:K EGQеMDеANGG

а <

.и'5"+и'"=ии, .%+<4") 7#&.,3,(и, и+и&%"."0#"9ии, 
#,(&9+,*&0#"9ии, 2,+,%1и.(&? &."#и%&0#"9ии иX 7&-
+и7&'и=и&((&? 1"'&.&? 9+,*&0#"9ии. \1& 7&'.&+),1 
&=,(и1- 9+,*&"#;и1,%1&(и%5 *"22,?(&. +,.&? 7&4,4-
(&? иX+,.&? 0&("3(&? .,(, "X1"%:, .,(&'(6; 27+,1,(и? 
&#0"(&. /"+&0& 1"'", 2&21&)1,+-(&21- .,(&'(6; %+"-
7"(&., ("+и4и, #,1#&0#"3(&0& %#&.&1&%". B&+и4,21.& 
?&32&3,#:"@,0& %&(1#"21(&0& .,@,21." 7#и .67&+-
(,(ии и22+,3&."(и) '("4и1,+-(&, — 7&#)3%" 100–200 
/+., 2%&#&21- — 3–4 /+/2, 2%"(и#&."(и, 7#&и'.&3и12) 
.X#,:и/, «2%&7ии» (.X#,"+-(&/ .#,/,(и) и+и 4"21&1&? 
1 %"3# .X5 2,%5(3.

["3"4"/и MBФ 2+5:"1:
• &=,(%" 2&21&)(и) +,.&? 7&4,4(&? .,(6 (7#&;&3и-

/&21-, ."#и"(16 "("1&/ии CDВ, %&/7#,22и&((6? 
21,(&' CDВ иX,0& .6#":,((&21-, ("+и4и, ."#и%&'-
(6; .,( .&#&1 7&4%и иX&%&+&7&4,4(&? %+,14"1%и); 

• 1&4(&, &7#,3,+,(и) "("1&/ии 0&("3(6; .,( (#"27&-
+&:,(и, &."#и%&-#,("+-(&0& иX&."#и%&-%"."+-(&0& 
2&521и?, 3и"/,1#, ("+и4и, иX+&%"+и'"=и) %#57(6; 
7#и1&%&., 1и7 21#&,(и) 0&("3(&? .,(6 — 21.&+&-
.&?, 3.521.&+-(6?, /(&0&21.&+-(6?); 

• .6).+,(и, %&++"1,#"+и'"=ии %#&.&1&%" — «7,#,-
1&%» %&(1#"21(&0& 7#,7"#"1" (" 7#&1и.&7&+&:(5< 
21&#&(5 7& 7"#"/,1#"+-(6/ иX/"1&4(6/ .,("/, .и-
'5"+и'"=и) +,.&? и+и&+</*"+-(&? .,(6; 

• &=,(%" 2&21&)(и) 7&3.'3&A(6; .,( (7#&;&3и/&21-, 
3и"/,1#6, %&/7#,22и&((6? 21,(&' +,.&?/7#".&? 
&*@,? 7&3.'3&A(&? .,(6 иX ,0& 21,7,(-, .6#":,(-
(") .X 7#&=,(1";, ("+и4и, #,9+<%2" %&(1#"21(&0& 
7#,7"#"1" .& ВDВ иXи; 7#и1&%и); 

• .и'5"+и'"=и) иX %"#1и#&."(и, 7,+-.и&-7,#и(,"+--
(&0& #,9+<%2" 2X 5%"'"(и,/ #,9+<%2(6; 7#и1&%&. 
ВDВ.
[("4и/6/и 9+,*&0#"9и4,2%и/и 7#и'("%"/и FE 

7#и()1& 24и1"1- 5/,(-A,(и, 7,#,3(,-'"3(,0& 3и"-
/,1#" "&#1&/,',(1,#и"+-(&? 7&#=ии CDВ, 3,7&(и-
#&."(и, %&(1#"21(&0& 7#,7"#"1" .X 7#,21,(&1и4,2%&/ 
&13,+, CDВ, %&(1#"21и#&."(и, 7,#и#,("+-(6; и/и+и 
7,#и5#,1,#"+-(6; .,(&'(6; %&++"1,#"+,?, #,9+<%2 
%&(1#"21(&0& .,@,21." .X+,.6, ("37&4,4(и%&.5< иX0&-
("3(5< .,(6 (2/. #и2. 11) [20, 21].

В '".и2и/&21и &1 '"3"4, 7&21".+,((6; 7,#,3 9+,*&-
0#"9и,?, и27&+-'5<1 #"'+и4(6, ,, /&3и9и%"=ии иXи; 
2&4,1"(и). K"%, .":(&? 2&21".+)<@,? и22+,3&."(и) 
).+),12) .(51#и2&253и21") 9+,*&1&(&/,1#и) 2X &7#,-
3,+,(и,/ 0#"3и,(1" 3".+,(и) /,:35 (и:(,? 7&+&? 
.,(&? иX+,.&? 7&4,4(&? .,(&? (#,(&-%"."+-(&0& 0#"3и-
,(1"). В (&#/, 0#"3и,(1 3".+,(и) (, 3&+:,( 7#,.6A"1- 
1 // #1. 21., 7#и +,0%&? %&/7#,22ии — 2 // #1. 21., 7#и 
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2и(3#&/, "&#1&/,',(1,#и"+-(&? %&/7#,22ии (7,#,3-
(и? FE) 2X 0и7,#1,('и,? .XCDВ — 3 и+и *&+,, // #1. 
21., 0,/&3и("/и4,2%и '("4и/6? 21,(&' CDВ — *&+,, 5 
// #1. 21.

[("4,(и) 0#"3и,(1", 7&+54,((6, 7& 3"((6/ MBФ, 
;&#&A& %&##,+и#5<1 2X и'/,#,(и)/и 7#и 7#&.,3,(ии 
HYF, &3("%& +иA- и'/,#,(и), 7&+54,((6, и(."'и.-
(6/ 27&2&*&/, /&051 &7#,3,+)1- 7&%"'"(и) %X &7,#"-
1и.(&/5. N"+и4и, '("4и/&0& 0#"3и,(1" 3".+,(и) (3 // 
#1. 21. иX*&+,,) иX9&#/и#&."(и, %&++"1,#"+-(6; 751,? 
.,(&'(&0& &11&%" и' +,.&? 7&4%и, 41& 7&31.,#:3",1 
0,/&3и("/и4,2%5< '("4и/&21- FE, ).+),12) 7&%"-
'"(и,/ %X 7#&.,3,(и< A5(1и#5<@и; &7,#"=и?, 7#и 
0#"3и,(1, 3".+,(и) /,(,, 2 // #1. 21. — 7&%"'"(и,/ 
%X #,',%=и&((6/ иX #,(10,(>(3&."2%5+)#(6/ ./,A"-
1,+-21."/ (" )и4(и%&.6; .,(";. В (,%&1&#6; 2+54"-
); 3+) 7&31.,#:3,(и) 3и"0(&'" 3&7&+(и1,+-(& /&051 
7#и/,()1-2) .6A,&7и2"((6, /,1&36 Y[I, BK иXLMK.

4А()*Ч,"И,.
8#1,#и&-.,(&'(6, %&(9+и%16 .,#;(,0& 5#&.(), 

.X 4"21(&21и, 2и(3#&/ E,+%5(4и%", /&051 7#и.&3и1- 

%X 1"'&.&/5 .,(&'(&/5 '"21&< иX #"'.и1и< ."#и%&'(&? 
*&+,'(и .,( /"+&0& 1"'" — #"27#&21#"(,((&? 7"1&+&-
0ии 2#,3и +и= 1#53&27&2&*(&0& .&'#"21". В"#и%&'(") 
*&+,'(- .,( /"+&0& 1"'" 2&7#):,(" 2X#и2%&/ 2X#и2%&/ 
#"'.и1и) &2+&:(,(и?, 1"%и;, %"% ;#&(и4,2%") *&+,'(- 
7&4,%, 1#&/*&' +,.&? 7&4,4(&? .,(6, 7&4,4(") 0и7,#-
1,('и), .1&#и4(&, /5:2%&, *,27+&3и,, ;#&(и4,2%и? 
#,=и3и.и#5<@и? 7#&21"1и1. F.&,.#,/,((&, &*("#5-
:,(и, 2и(3#&/&. "#1,#и&-.,(&'(&? %&/7#,22ии, "X1"%-
:, &=,(%" 0,/&3и("/и4,2%&? иX%+и(и4,2%&? и; '("4и-
/&21и 7&'.&+и1 .67&+(и1- A5(1и#5<@5< &7,#"=и<, 
41& 7#,3&1.#"1и1 #"'.и1и, &2+&:(,(и?, 7&.62и1 %"-
4,21.& :и'(и 7"=и,(1&. иX2(и'и1 ("0#5'%5 (" 2и21,/5 
'3#".&&;#"(,(и).

BK иX BK8 /&051 *61- #,%&/,(3&."(6 .X %"4,21., 
/,1&3" &1*&#" 7"=и,(1&. 3+) .67&+(,(и) 9+,*&1&-
(&/,1#ии 7#и 7#)/&? #,(10,(&.2%&? 9+,*&0#"9ии, 
+и*& ВFY[I. BK, ).+))2- 21"1и4,2%и/ и22+,3&."(и,/, 
.X *&+-Aи(21., 2+54",. (, 7&'.&+),1 253и1- &X 0,/&-
3и("/и4,2%&? '("4и/&21и %&/7#,22и&((&0& 21,(&'" 
CDВ, "X +иA- %&(21"1и#5,1 9"%1 ,0& ("+и4и). D#&.,-
3,(и, BK иXBK8 1"%:, #,%&/,(3&."(& 7"=и,(1"/ 2X#,-
=и3и.&/ %+и(и4,2%и; иX+"*&#"1&#(6; 7#и'("%&. FE 
7&2+, ;и#5#0и4,2%&0& и+и >(3&."2%5+)#(&0& +,4,(и), 
7&2%&+-%5 7&'.&+),1 .6).и1- 7#и4и(6 #,=и3и." (1,;-
(и4,2%и, 7&0#,A(&21и .67&+(,(и) ./,A"1,+-21.", 
&Aи*%и 3и"0(&21и%и, 7#&0#,22и#&."(и, '"*&+,."(и)), 
("+и4и, &2+&:(,(и?.

K"%и/ &*#"'&/, #,'5+-1"16 BK иXBK8, %"% 7#".и+&, 
и0#"<1 .27&/&0"1,+-(5< #&+- .X&7#,3,+,(ии 1"%1и%и 
+,4,(и) 7"=и,(1&. 2X "#1,#и&-.,(&'(6/и %&(9+и%1"-
/и.

F+,35,1 &1/,1и1-, 41& /,1&3 BK 2.)'"( 2X .&'3,?-
21.и,/ и&(и'и#5<@,0& и'+54,(и), 41& &0#"(и4и.",1 
7#и/,(,(и, /,1&3" 5X /"+,(-%и; 3,1,? иX *,#,/,((6; 
:,(@и(. D#&.,3,(и, BK8 (,.&'/&:(& *,' и27&+-'&-
."(и) ?&32&3,#:"@,0& %&(1#"21(&0& 7#,7"#"1", 41& 
2+5:и1 &0#"(и4,(и,/ 3+) 7"=и,(1&. 2XХJD, 2&7#&.&-
:3"<@,?2) 2(и:,(и,/ .63,+и1,+-(&? 95(%=ии 7&4,% 
(#"24,1(") FBФ <30 /+//и() иX 1):,+6/и "++,#0и4,-
2%и/и #,"%=и)/и .X "("/(,',. B"4,21.& и22+,3&."(и) 
'".и2и1 &1 1,;(и4,2%и; ;"#"%1,#и21и% "77"#"1", &2&-
*,((&21,? 7#&1&%&+" 2%"(и#&."(и).

L"0(и1(&-#,'&("(2(") 1&/&0#"9и) иX /"0(и1-
(&-#,'&("(2(") "(0и&0#"9и) (LMK иX LM8) #,%&/,(-
3&."(6 .X%"4,21., 3&7&+(и1,+-(&0& (,и(."'и.(&0& /,-
1&3" .и'5"+и'"=ии 7#и 7+"(и#&."(ии ;и#5#0и4,2%&0& 
+и*& >(3&."2%5+)#(&0& +,4,(и) 7"=и,(1"/ 2X 2и(3#&-
/&/ E,+%5(4и%", "X1"%:, 7#и ("+и4ии 7#&1и.&7&%"-
'"(и? %X7#&.,3,(и< BK-"(0и&0#"9ии.

09:. 11. -MPH<P MеADEеA:B:ADM<CDA<P X=еO:EM<HH< =е;:K Q:RеRA:K 
;еAJ Q<@GеADBG C <:MD:HеNеADеMG<=IA:K B:HQMеCCGеK: 1 — LеXеBD 
B:ADM<CDGM:;<AGP "-6 ; <:MD:HеNеADеMG<=IA:K Q:M@GG; 2 — 
LG=<DGM:;<AA<P =е;<P :;<MG<=IA<P ;еA<; 3 — =е;<P Q:L;NL:VA<P ;еA<;  
4 — ;<MGB:NA:е M<CVGMеAGе ;еA H<=:E: D<N<; 5 — QM<;<P Q:L;NL:VA<P 
;еA<; 6 — LG=<DGM:;<AA<P QM<;<P :;<MG<=IA<P ;еA<; 7 — Н-6 
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