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The Electroimpedance Computer Tomografy 
in Screening of Diseases of the Breast 
D.O. Pak, N.l. Rozkova, M.V. Ermoshchenkova, 
A.A. Nazarov, O.K. Fomin, N.A.Rubtsova 

8 CTaTbe Oni1CaHa HOBaR MeTOA11Ka 11HHOBal(I10HHOrO 
pocc11~cKoro MeTOAa 6e3onacHoro cKp11HI1Hra 3a6onesa
HI1~ MOTlOYHO~ JKene3bl - 3JleKTPOI1MneAaHcHaR KT. 
B MHV10V1 11M. n.A. repl(eHa o6cneAOBaHO 117 JKeHll\11H -
npaKTI1YeCKI1 3AOPOBbiX 11 11Mel0ll\11X pa3Tli1YHO~ CTeneHI1 
BbipaJKeHHOCTI1 RBJleHI1R MaCTOnaTI111 , A06poKaYeCTBeH
Hble onyxon11 11 paK MOTlOYHO~ JKene3bl. no pe3ynbraraM 
KJli1HI1YeCKOrD 11Cnb!TaHI1R np1160pa 3TleKTp011MneAaHCHbl~ 
KOMnbiOTepHbl~ MaMMorpa¢ c nporpaMMHbiM o6ecneYe
HI1eM 5,6 3¢¢eKTI1BHOCTb MeTOAa COCTaBI1Jla 87,39%. 
V13 75 60JlbHbiX, 11Mel0ll\11X paK MOJlO'lHO~ JKeTle3bl , y 96% 
BbiRBneHa Ill creneHb pl1cKa pa3BI1TI1R 3a6onesaHI1R, y 4% 
II creneHb p11cKa, B CBR311 c YeM 6onbHbiM 6b!TlO peKOMeH
AOBaHo A006CJleAOBaHI1e. YcTaHOBJleHO, YTO 3JleKTp011M
neAaHCHaR TOMOrpa¢11R MOJlOYHbiX JKeTle3 o6ecneYI1BaeT 
6e3onaCHOCTb, KOM¢0pTHOCTb, 6biCTpOry 11 11H¢0pMaTI1B
HOCTb 11CCJleAOBaHI1R, RBTlReTCR Hei1HBa311BHbiM 11 6e3A030-
Bb!M MeTOAOM, YTO n03BOTlReT era W11pOKO 11CnOJlb30BaTb 
B aM6ynarpHo-noni1Kn11HI1YeCKI1X yypeJKAeHI1RX, JKeHCKI1X 
KOHCYJlbTaU,11RX, pOA11TlbHbiX AOMaX. 

Kmo'leBble cnoaa: paK MOTlO'IHO~ JKene3bl , CKPI1HI1Hr, 
3JleKTp011MneAaHCHaR KOMnbiOTepHaR TOMOrpa¢11R. 

* * * 
The efficiency of new innovation russian method of 

screening of the breast cancer was explored. This method 
is the electroimpedance computer tomography of breast. 
117 women was scaned in P.A. Gercen 's Research Institute 

of Oncology. They was healthy or different grades of 
mastopathy, benign tumors or breast cancer. The efficiency 
of electroimpedance computer tomography of breast 
totaled 87,39%. From 75 patients with breast cancer at 
96% women was 3 grade of risk of development this dis
ease, at 4% was 2 grade of risk. This patients had recom
mended additional examination. We draw a conclusion that 
the electroimpedance computer tomography of breast is the 
noninvasive and nondose method, it enforse the safety, 
comfort, quickness and full information of exploration. 

Key words: breast cancer, screening, electroimped
ance computer tomography of the breast. 

* * * 
BBeAeHIIIe 
PaK MO!lO'iHO~ >Kene3bl (PM>K) 3aHV1Maer flV1AV1PY

IOLl.IV1e n03V1U,V1V1 cpeAV1 3JlOKa'iecrseHHbiX onyxone~ 
y >KeHLl.IV1H [ 1-1 0]. 3a6onesaeMOCTb PM>K c KaJKAbiM 
fOAOM HeyKJlOHHO paCTeT Ha 1-2%, e>KefOAHO B MV1pe 
perV1CTpV1pyeTCs:l 6onee 1 MJlH HOBbiX C!ly'iaeB . 
B crpyKrype OHKonorVl'ieCKO~ 3a6onesaeMOCTV1 >KeH
Ll.IV1H BO BCeM MV1pe PM)!( CTOV1T Ha nepBOM MeCTe 
V1 Ha BTOpOM MeCTe no CMepTHOCTV1 OT paKa y >KeHLl.IV1H. 
BbiCOKas:J 3a6onesaeMOCTb Ha6ni0Aaercs:J B CWA 
V1 3anaAHO~ Espone - 25-30% or scex HOBbiX cny'ia-
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P11c. 1. 3neKTpO~MneAaHCH bl ~ KOMnbiOTepHbl~ MaMMO

rpa¢ M3111K"". 

es paKa y >KeHLL\~H ~ 18-20% or scex cMepre~ np~ 
onyxons:~x y >KeHLL\~H . A6contOTHOe 'i~cno snepsble 
BbiS'IBneHHbiX cny'iaes PM:>K s 1998 r. s Pace~~ cocra
s~no 42 607, s 2009 r. - y>Ke 54 315 . B 2010 r. PM:>K 
3aH~Man 20,1% s crpyKrype 3a6onesaeMOCT~ 3no
Ka'iecrseHHbiM~ HOB006pa30BaH~5lM~ >KeHCKOro Ha
ceneH~S'I Pace~~ [4]. 

CpeAH~~ so3pacr 6onbHbiX c snepsble s >K~3H~ 
ycraHosneHHbiM A~arH030M PM:>K s 2009 r. cocras~n 
60,5 roAa. 'Tpy6bl~ " noKa3arenb 3a6onesaeMocr~ 
PM:>K 3a 10 ner c 1999 no 2009 r. so3poc c 57,42 AO 
71 ,22, r.e. Ha 24,78% Ha 100 TbiC. HaceneH~s:~ . cpeA
HerOAOBO~ reMn np~pocra c 1999 no 2009 r. cocra
s~n 2,24%. CraHAapr~3osaHHbl~ noKa3arenb 3a6o
nesaeMOCT~ ysen~'i~ncs:~ c 1999 no 2009 r. c 38,36 AO 
43,84 Ha 100 TbiC . HaceneH~S'I , r.e. Ha 15,91 % co 
cpeAHerOAOBbiM reMnoM np~pocra - 1 ,49%. CaMas:~ 
BbiCOKas:~ 3a6onesaeMOCTb PM:>K s 2009 r. s Pace~~ 
6blna OTMe'ieHa B MOCKBe, MOCKOBCKO~ o6nacr~ , 

CaHKr-nerep6ypre, KpacHoAapcKoM Kpae , Pocros
CKO~ o6nacr~. CsepAnOBCKO~ . Lfens:~6~HCKO~ o6nac
rs:~x , Ha~6onee H~3Ka5l - B LfyKOTCKOM aBTOHOMHOM 
oKpyre, pecny6n~Kax TbiBa, Ama~ . V1Hrywems:~ , Kan
MbiK~S'I , Espe~cKo~ asrOHOMHO~ o6nacr~ [4]. 

KyMyns:~r~BHbl~ p~cK pa3s~r~s:~ s re'ieH~e >K~3H~ 
y >KeHLL\~H PM:>K 3aH~Maer nepsoe Mecro cpeA~ scex 
H03onor~~ ~ s 2009 r. cocras~n 4,96% [4]. 

np~op~TeTHO~ 3aAa'ie~ Hau,~OHMbHO~ OHKOno
r~'ieCKO~ nporpaMMbl s:~sns:~tOTCS'I pa3pa6orKa ~ sHeA
peH~e eA~HbiX ne'ie6HO-A~arHOCT~'ieCK~X CTaHAap
TOB cneu,~an~3~posaHHO~ MeA~U,~HCKO~ nOMOLL\~ 

np~ OHKOnor~'ieCK~X 3a6oneBaH~RX Ha OCHOBe CO
speMeHHbiX MeTOAOB A~arHOCT~K~ , ne'ieH~R , MeA~

U,~HCKO~ , cou,~anbHO~ ~ nc~xonor~'ieCKO~ pea6~

n~rau,~~ - PacnpocrpaHeHHOCTb ~ pocr CMeprHOCT~ 
or PM:>K AenatOr 3aAa'iy paHHe~ A~arHocr~K~ 3a6o
nesaH~5l ~ cosepweHcrsosaH~e MaMMonor~'ieCKO~ 
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cny>K6bl 'ipe3Bbl'ia~Ho aKryanbHO~. ,LJ,onroe speMs:~ 

OCHOBHOe BH~MaH~e 6blnO HanpasneHO Ha ne'ieH~e 
3a6onesaH~~- 3arparbl s Pace~~ Ha ne'ieH~e co
crasns:~n~ 94%, aHa npo<j>~naKT~KY- 6%. 

8 HaCTOS'Ili.\ee speMS'I ~3MeH~n~Cb np~op~TeTbl: 
seAYLL\~M crana opraH~3au,~s:~ cKp~H~Hra ~ paHHe~ 
A~arHocr~K~ [1 0, 11], o6ecne'i~BatOLL\~X crau,~oHa
po3aMeli.\atOLL\ee, opraHocoxpaHS'ItOLL\ee ne'ieH~e [12, 
13], BbiCOKOe Ka'ieCTBO ~ npOAOn>K~TenbHOCTb >K~3H~. 
TexH~'iecK~~ nporpecc pacw~p~n B03MO>KHOCT~ ny
'ieBbiX 6e3A030BbiX rexHonor~~ np~ ~ccneAoBaH~~ 
Mono'iHO~ >Kene3bl , raK~x KaK aneKrpo¢~3~onor~'ie
CK~e MeTOA~K~ ~ccneAOBaH~S'I [14-17]. 

CKp~H~Hr - Maccosoe nep~oA~'iecKoe o6cneAo
saH~e 3Aoposoro HaceneH~S'I c u,enbtO BbiS'IBneH~S'I 

CKpbiTO nporeKatOLL\ero OHKonor~'iecKoro 3a6onesa
H~S'I . 0AHO~ ~3 u,ene~ CKP~H~Hra s:~sns:~ercs:~ orpaH~

'ieH~e Kpyra n~u, . noAne>Kali.\~X AOporocros:~li.\eMy o6-
cneAOBaH~tO . 3T~M Tpe6osaH~S'IM COOTBeTCTByeT 6e3-
A030Bbl~ np~6op aneKTpo~MneAaHcHo~ KT (3V1T) , 
Koropbl~ Aaer Ha~6onee nonHytO ~H¢opMau,~tO 

o nepBbiX np~3HaKax He6naronony'i~S'I s Mono'iHO~ 
>Kene3e np~ o6cneAoBaH~~ >KeHLL\~H 3a C'ier BbiS'IBne
H~S'I o6nacre~ c aHOManbHbiM~ 3Ha'ieH~S'IM~ aneKT
ponposOAHOCT~ [ 18-22] . 

OcHOBHO~ CKP~H~HrOBbl~ MeroA - MaMMorpa
ct>~tO - peKOMeHAYeTCS'I BblnOnHS'ITb >KeHLL\~HaM Crap
we 45 neT OA~H pa3 B ABa rDAa. 0AHaKO AaHHOe 
CKp~H~HrOBOe o6cneAOBaH~e MOnO'iHbiX >Kene3 MO
nOAbiM >KeHLL\~HaM He BblnOnHS'IIOT, 'iTO o6ycnosneHO 
BbiCOKO~ nnOTHOCTbiO >Kene3~CTOrO TpeyronbH~Ka , 

sepOS'ITHOCTbiO nponyCT~Tb peHrreHOHeraT~BH~~ 

paK, a TaK>Ke BbiCOKO~ 'iYBCTB~TenbHOCTbiO TKaH~ MO
nO'iHO~ >Kene3bl y MOnOAbiX K ny'ieBO~ Harpy3Ke. 
B CBS'13~ c 3T~M np~MeHeH~e 6e3A03osoro aneKTpo
~MneAaHcHoro roMorpa¢a AnS'I peweH~S'I 3aAa'i 
CKP~H~Hra y >KeHLL\~H scex so3pacros npeAcrasns:~
ercs:~ 'ipe3Bbl'ia~Ho aKTyanbHbiM. 

l...lenb pa60Tbl: OU,eH~Tb 3¢¢eKT~BHOCTb MeTOAa 
3V1T MOnO'iHbiX >Kene3 s cpasHeH~~ c Y3V1 ~ u,~¢po
so~ peHrreHOBCKO~ MaMMOrpa¢~e~ (PMI). 

MaTep"'an "' MeTOAbl 
B <DI6Y "MHV10V1 ~M. n .A. lepu,eHa" M~H3Apas

cou,pa3B~T~S'I Pace~~ 6blno o6cneAOBaHo 117 >KeH
li.\~H. HaXOAS'Ili.\~XCS'I Ha aM6ynaTOpHOM o6cneAOBa
H~~ ~n~ crau,~oHapHOM ne'ieH~~. a raK>Ke 3AOPOBble 
>KeHLL\~Hbl , o6par~sw~ecs:~ c u,enbtO o6cneAoBaH~S'I 
MonO'iHbiX >Kene3. Bo3pacr >KeHLL\~H sapb~posan or 
22 AO 84 neT. Be eM nau,~eHTKaM, KPOMe CTaHAapTHOro 
o6cneAOBaH~S'I Mono'iHbiX >Kene3, 6blna BbmonHeHa 
3V1T Ha np~6ope M3V1K c nporpaMMHbiM o6ecne'ieH~
eM 5,6 (p~c. 1 ). MaMMorpa¢ aneKTpO~MneAaHCHbl~ 
KOMnbtOTepHbl~ (per~CTpaU,~OHHOe YAOCTOBepeH~e 
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r~crp~pytaw,~i/1 nepeHoc aneKTP~~ecKoro 3apflAa np~ 
Hano>KeH~~ BHewHero aneKrp~~ecKoro nonfl c ~ac
roroi/1 50 Kru.. orpa>Kataw,~i/1 ~3MeHeH~fl ¢YHKu,~o

Ha1lbHoro COCTOflH~fl TKaHei/1. 
KoHcrpyKmBHO annapar BblnOnHeH a B~Ae ycr

poillcraa, coAep>Kaw,ero 3 y3na: 
1) 6110K, COCTOflW,~i/1 ~3 256 KOHTaKTOB ~ BCTpOeH

HOi/1 M~Kponpou,eccopHoill ynpaBJlfltOW,ei/1 c~creMbr; 
2) OnOpHbii/1 31leKTPOA, KOTOpbii/1 np~ ~CCJleAOBa

H~~ pa3Mew,aercfl Ha 3anflCTbe nau,~eHra ~ coeA~
HeH c nepBbiM A~arHOCT~~ecK~M y3110M; 

3) nporpaMMHOe MaTeMaT~~ecKOe o6ecne~eH~e. 
n03BOJlfliOW,ee BblnOJlH~Tb ~HTerpaL.J,~IO CH~MaeMbiX 

napaMerpoa, non~~Tb ¢aHTOMHoe ~3o6pa>KeH~e Mo
no~Hoill >Kene3bl Ha pa3n~~Hoil1 rny6~He, pacnpeAene
H~e ~aCTOT per~CTpau,~~ C~rHaJlOB no OA~HaKOBbiM 
napaMerpaM ~ coxpaH~Tb nony~eHHbre AaHHbre. 

3neKTpo~MneAaHCHblil1 MaMMorpa¢ M3V1K Aaer 
~H¢0pMaL.J,~IO 0 Hanpfl>KeH~~ Ha noaepXHOCT~ MOJlO~
HOi/1 >Kene3bl ~ npocrpaHcraeHHOM pacnpeAeneH~~ 
YAellbHOro conpor~aneH~fl (~11~ aneKrponpoBOAHOC
T~) B Hei/1 (19-25], TaK~M o6pa30M ~H¢0pM~py5l 0 ¢~-
3~0110r~~eCK~X ~ naronor~~ecK~x npou,eccax a Mo
no~Hoill >Ke1le3e, TaK~X KaK paK, ¢~6p03HO-K~CT03Ha5l 
Macronar~H. Macr~r. ~HBOJltOU.~fl. naKTaU.~H ~ AP· 

nocne c6opa aHaMHe3a, 3aHeceH~5l AaHH~x 

B KOMnbtOTepHyiO nporpaMMy, OCMOTpa ~ nallbnau,~~ 
MOJlO~HYIO >Ke1le3y YBJla>KH5liOT ~ naHeJlb, COCTOHW,yiO 
~3 256 aneKTpOAOB, OKPY>KHOCTbtO 12 CM, np~KJlaAbl
aatar K MOJlO~Hoill >Kene3e raK, ~ro6br caeroaoi/1 Map
Kep COOTBeTCTBOBaJl COCKY (p~C. 2). 

V13MeH5l5l nono>KeH~e np~6opa, AOCT~ratar MaK
c~MallbHOro KOJl~~eCTBa KOHTaKTOB. Ec11~ MOJlO~HaH 
>Kene3a nonHOCTbtO He 3axaarbrBaercH naHellbiO aneK
TPOAOB, TO ~CCJleAOBaH~e npOBOAflT no KBaApaHTaM 
MOJlO~Hoill >Kene3bl no ~acoaoi/1 crpenKe. Ha>Kaa 
KHOnKy "crapr" Ha nepeAHeill noaepxHocr~ naHen~ 
~n~ Ha MOH~rope KOMnbtarepa, 3anycKatOT npou,ecc 
~3MepeH~H (p~c. 3). 

)J.n~TeJlbHOCTb npou,ecca ~3MepeH~5l OKOJlO 20 C. 
,O,anee 3anycKaercH npou,ecc peKoHcrpyKu,~~ ~3o6-
pa>KeH~5l (p~C. 4), AJl~TeJlbHOCTb KOTOporo COCTaB
Jl5leT OKOJlO 1 M~H. 

nocne 3aBepweH~5l peKOHCTPYKU.~~ BblnOJlH5liOT 
aHa11~3 nOflBJlfliOW,~XC5l 7 nOCJleAOBaTeJlbHbiX ~306-
pa>KeH~i/1 , COOTBeTCTBYIOW,~X Ce~eH~5lM MOJlO~HOi/1 
>Kene3bl a aKc~anbHOill npoeKu,~~ c ao3pacrataw,eil1 
rny6~HOil1 OT 0,4 AO 5,2 CM - OT apeOJlbl AO peTpO
MaMMapHOro npocrpaHcraa. B MaMMorpa¢e M3111K 
~CnOJlb3YIOTC5l ~3Mep~T6JlbHa5l C~CTeMa ~ anrop~TM 

peKOHCTPYKU.~~ ~3o6pa>KeH~il1. n03BOJ15liOW,~i/1 B~3ya

Jl~3~poaaTb crar~~ecK~e pacnpeAeneH~H aneKrpo
npoBOAHOCT~ B TKaHHX MOJlO~HOill >Ke1le3bl, np~ne
rataw,ei/1 K noaepxHocr~ aneKTpOAOB. ToK, npoxoAH 
~epe3 TKaH~ MOJlO~HOi/1 >KeJle3bl, C03AaeT 06beMHOe 

PMc. 2. YKllaAKa naHeJJL-~ M31!1K 5,6 K nosepxHOCTI-1 MOJJOY

Hoiil )l(eJJe3br. 

pacnpeAeneH~e aneKTp~~ecKoro noreHu,~ana . nepe
Aa~a AaHHbiX ~ ~3MepeH~H ~AYT napannenbHO, ~ AJ15l 
BbrnonHeH~H nonHoro U.~Klla ~3MepeH~il1 rpe6yercH 
OKOJlO 35 C. )J.nH peKOHCTPYKU.~~ rpexMepHoro pac
npeAe11eH~5l 31leKrponpOBOAHOCT~ cpeAbl B611~3~ 

MaTp~L.J,bl 3JleKTPOAOB ~CnOJlb3yeTC5l MeTOA B3Be
WeHHbiX o6paTHbiX npoeKL.J,~i/1 BAOJlb 3KB~nOTeHL.J,~

aJlbHbiX noaepxHocrei/1 aneKrp~~ecKoro nonH. 3ror 
MeTOA 5lBJ15leTC5l o6o6w,eH~eM MeTOAa o6paTHbiX 
npoeKu,~ill. ~cnonb3yeMoro a ABYMepHoill 3V1T. 

B none AJ15l pa6oTbl c ~3o6pa>KeH~eM nocne CKa
H~poaaH~H MOJlO~HOi/1 >KeJle3bl nOflBJlfliOTC5l 7 ~306-
pa>KeH~i/1 MOJlO~HOi/1 >Ke1le3bl (p~C. 5), COOTBeTCTByiO
W,~X n1lOCKOCT5lM . 

Ha AaHHoill aneKrpo~MneAaHcHoill MaMMorpaMMe 
npeAcraaneHo ~3o6pa>KeH~e npaaoi/1 MOJlO~Hoill >Ke
ne3bl. Q~ar 3JlOKa~eCTBeHHOrO o6pa30BaH~5l JlOKaJl~-
30BaH BO BHyrpeHH~X KBaApaHTaX MOJlO~HOi/1 >Ke1le3bl. 

0AHOBpeMeHHO C ~306pa>KeH~eM 7 cpe30B MO
JlO~HOi/1 >KeJle3bl OT COCKa AO perpoMaMMapHoro npo
CTpaHCTBa annaparypa BbiAaer pe3y1lbTaT no crar~c
T~~ecKOMY pacnpeAeJleH~IO 3JleKTponpOBOAHOCT~ 

a npeAenax OAHOro cpe3a. Tonw,~Ha cpe3a cocraanfl
er np~MepHo 0,7 CM. Ou,eH~BatOTCH raK~e napaMeT
pbl, KaK ~HAeKC CpeAHei/1 3JleKrponpOBOAHOCTb, MaK
C~MaJlbHa5l ~ M~H~MaJlbHa5l 3Jl6KTponpOBOAHOCT~, 

cpeAHeKBaApaT~~eCKOe OTKJlOHeH~e ~ 3KCTpeMyM. 
KpoMe roro, BbrnonHHeTCH nocrpoeH~e rpa¢~KOB 
pacnpeAelleH~fl 31leKTponpOBOAHOCT~. npeAYCMOT
peHO cpaaHeH~e aneKrponpoBOAHOCT~ neaoi/1 ~ npa
aoi/1 >Kene3bl (p~c. 6) c Bbl~~cneH~eM npou,eHTa pac
XO>KAeH~fl pacnpeAe11eH~5l 3JleKTpOnpOBOAHOCT~. 

Ha cpaaH~TellbHOM cH~MKe (cM. p~c. 6) npeA
craaneHbl AaHHbre 3111T >KeHw,~Hbl co 3JlOKa~ecraeH
HbiM o6pa3oBaH~eM a npaaoi/1 MOJlO~Hoill >Kene3e, co
CTOHH~eM nocne H€0aAb10BaHTHOil1 nOJl~X~M~OTepa
n~~. 

Bo3MO>KHOCTb paHHeill A~arHOCT~K~ PM>K c noMo
W,btO 3V1T o6yC110B1leHa ~3MeHeH~eM 3JleKTp~~eCK~X 
xapaKTep~CT~K TKaH~ MOJlO~HOill >Ke1le3bl B 30He ony
XOJl~ ~ OKpy>KaiOW,~X TKaHei/1 (p~C. 7). 

MEAIII.\IIHCI\Afl BII3YAJI13AI.\Hfl N~2 2012 



PHC. 3. 0KHO MOHIIITOpa: npOI.\eCC CKaHIIIpOBaHIIIfl. PHC. 4. 0KHO MOHIIITOpa: npOI.\eCC pe
KOHCTPYKI.\111111 111306palKeHIIIfl. 

PHC. 5. CeMb nnOCKOCTe~ CKaHIIIpOBaHIIIfl 111306palKeHIIIfl MOflOYHO~ lKene3bl. 

BalKHbiM Aflfl A111arHocn1KII1 flBnfleTCfl BbtAeneHII1e 

y3nosotli <f>opMbl PM>K, xapaKTepii13YIOL!.Ieillcfl BbiCO

KOtli 3neKTponpOBOAHOCTbiO onyxoneBbiX KneTOK, 

111 ore'lH0-111H<f>ll1nbrpaTII1BHOtli <f>opMbl PM>K, xapaKTe

pii13YIOL!.Ieillcfl BbiCOKII1M noKanbHbiM 111n111 06Ll.III1M 111M

neAaHCOM. 

MeTOA111Ka OL48HKII1 3neKTPOII1MneAaHCHOro 1113o6-

pa)l(eHII1fl COCT0111T 1113 Bll13yanbHOro 111 KOnll1'l8CTB8HHO

ro aHanll13a. Bll13yanbHafl OL48HKa 3neKTPOIIIMneAaHc

Horo 111306pa)l(eHII1fl BKniO'laer aHanll13 cneAYIOL!.1111X 

napaMerpos: KOHTyp Mono'lHOtli )l(ene3bl, aHaTOMII1fl 

MOnO'lHOtli )l(ene3bl, noKanbHble 1113MeHeHII1fl 3neKrpo

npoBOAHOCTII1, 30Ha Mne'lHOro CII1Hyca. Konll1'lecrseH

Hafl 01..48HKa 3neKTp0111MneAaHCHOrO 111306pa)I(8HII1fl 

3aKniO'laercfl B aHanll13e 111HAeKca cpeAHetli 3neKTpo

npoBOAHOCTII1, rii1CTOrpaMMbl pacnpeAeneHII1fl 3neKT

ponpOBOAHOCTII1 , B cpaBH8HII1111 IIIHA8KCOB 3neKTpO

npOBOAHOCTII1 C HOpMOtli. 

Ha p111c. 8 npeACTasneHbl r111crorpaMMbl pacnpe

AeneHII1fl 3neKTponpOBOAHOCTII1111 KOnll1'l8CTB8HHafl 111H

<f>opMal..4111fl: 111HA8KC cpeAHetli 3neKTponpOBOAHOCTII1, 

MEJUIUHHCKMf BH3YAJIH3AUHH N~2 2012 

CTaHAapTHOe OTKnOH8HII1e , MII1HII1ManbHOe 111 MaKCII1-

ManbHOe 3Ha'leHII1fl 3neKTponpOBOAHOCTII1, 3KCTpeMyM. 

3neMeHTOM KOnll1'l8CTB8HHOtli OL48HKII1 flBnfleTCfl 

cpasHeHII1e r111crorpaMM pacnpeAeneHII1fl 3neKrponpo

BOAHOCTIII npasotli 111 nesotli MOnO'lHbiX )l(ene3, KOTOpble 

B HopMe npaKTII1'leCKII1 cosnaAaiOT. np111 3a6onesaHII1-

flX npOII1CXOAII1T CM8L!.18HII1e rii1CTOrpaMMbl MOnO'lHOtli 

)l(ene3bl c naronorll1'leCKII1M npo1..4eccoM. 

3neMeHTOM KOnll1'l8CTB8HHOrO aHanll13a flBnfleTCfl 

cpasHeHII1e r111crorpaMMbl pacnpeAeneHII1fl 3neKTpo

npoBOAHOCTII1 CAaHHbiMII1 HOpMbl. B HOpMe rll1crorpaM

Ma pacnpeAeneHII1fl 3neKTponpOBOAHOCTII1 MOnO'lHOtli 

)1(8ne3bl na1..4111eHTKII1 111 KOMnneKCHafl rii1CTOrpaMMa 

npaKTII1'l8CKII1 COBnaAaiOT 111n111 111X paCXO)I(A8HII18 MII1HII1-

ManbHO (MeHee 40%). npll13a6oneBaHII1flX npOII1CXOAII1T 

CM8L!.18HII18 rii1CTOrpaMMbl MOnO'lHOtli )1(8n83bl C naTO

nOrll1'l8CKII1M np01..48CCOM 111 paCXO)I(A8HII18 C KOMnneKC

HOtli rii1CTOrpaMMOtli COCTaBnfleT 6onee 40%. 
Bll13yanbHble 111 KOnll1'lecrseHHble Kp111rep111111 01..4eH

KII1 3neKTp0111MneAaHCHbiX 111306pa)I(8H111tli MOnO'lHOtli 

)1(8n83bl COCTaBnfltOT 8A111Hbltli pe3ynbTaT 3neKTp0111M-



P11c. 6. CpaBH9HI-19 pacnp9A9n9HI-1i1 sn9KTponposoAHOCT9i1 B pa3HbiX JK9n9sax. 

P11c. 7. B BbiA9n9HHOi1 30H9 sn9KTPOI-1Mn9AaHCH09 oro6paJK9HI-19 PM>K, xapaKT9p1-13YIOll\99CR noKanbHO noBbiW9HHOi1 

npOBOAI-1MOCTbiO , npocn9lKa.1BaiOll\9i1CR Ha 5 CKaHaX, HapywaiOll.\99 KOHryp TKaH9i1lK11pOBOi1 Kn9T'laTKI1 (C11H11i1). CTp9nKOi1 

Ha MaMMOrpa¢11'l9CKOM CHI1MK9 yKa3aHa nOKanl13ai..(I1R Hai1A9HHOrO 3nOKa'l9CTB9HHOrD HOB006pa30BaHI1R. 

P11c. 8. r11crorpaMMbl pacnp9A9n9HI1R sn9KTponposoAHOCTI1 11 YHcnoBbl9 AaHHbl9. 
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PHc. 9. PeHrreHonorlll'lecKaSl KapTIIIHa PM>K. P~~tc. 10. MaMMOCL.J,IIIHTIIIrpaMMa. PM>K (crpenKa). 

PHc. 11. Ha 3neKTp01!1MneAaHCHbiX MaMMorpaMMax O'lar PM>K (crpenKa) OT'leTni!IBO He npocneJKI!IsaercH scneACTBI!Ie Bbl
coKo~ sacKynHp1!13aL.J,Ii11!1 onyxon111. 

neAaHCHOrO KOMnbiOTepHOrO MaMMOrpacpVIYeCKOrO 

VICClleAOBaHVI~. 

3neKTpOVIMneAaHCHbiMVI npV13HaKaMVI OTeYHO

VIHcj>VIJlbTpaTVIBHOVl cpopMbl PM.>K HBn~IOTc~ : Bblpa

JKeHHa~ rVInepVIMneAaHCHOCTb >Kene3bl , VI3MeHeHVIe 

BVI3yanVI3aU,VIVI crpyKTypbl MOnOYHOVI >Kene3bl, orcyr

CTBVIe rVInOVIMneAaHCHOVl30Hbl C VIHAeKCOM 3JleKTpO

npOBOAHOCTVI 6onee 0,95. IIIHAeKc aneKrponpoBOA

HOCTVI 60JlbHOVl >Kene3bl 3HaYVITeJlbHO HVI>Ke TaKOBOrO 

3AOPOB0Vl >Kene3bl VI B03paCTHOVl HOpMbl. 1/13o6pa

>KeHVIe paKOBOVl onyXOJlVI MOJlOYHOVl >Kene3bl naU,VI

eHTKVI Ill. , 58 neT, npVI PMI, MaMMOCU,VIHTVIrpacj>VIVI 

VI 3JleKTpOVIMneAaHCHOVl MaMMOrpacpVIVI npeACTaB

neHO Ha pVIC . 9-11. 
BbiBOA 0 COCTO~HVIVI MOJlOYHbiX >Kene3 ocyw,eCTB

n~eTC~ MeTOAOM " B3BeWeHHbiX OU,eHOK" , rAe, nOMVI

MO BVI3yanbHOrO aHaflVI38 nonyYeHHbiX 3JleKTpOVIMne

AaHCHbiX TOMOrpacpVIYeCKVIX CHVIMKOB , OU,eHVIBaiOTC~ 

KaK a6COJliOTHble 3H8YeHVI~ CTaTVICTVIYeCKVIX napaMeT

pOB , xapaKTepV13YIOW.VIX pacnpeAeneHVIe aneKTpo

npoBOAHOCTVI BHYTPVI MOJlOYHOVl >Kene3bl , TaK Ill OTHO

weHVI~ 3TVIX KpVITepVIeB. npw-teM liiHcpOpMaTVIBHOCTb 

CTaTVICTI!IYeCKVIX xapaKTepi!ICTVIK Ill VIX OTHOWeHVIe 

npesanVIpyiOT HaA 3HaYVIMOCTbiO BVI3yanbHbiX OU,eHOK 

VI306pa>KeHiil~. Ka)I(AOMY Blil3yanbHOMy, CTaTVICTVIYec

KoMy, rpacpVIYeCKOMY VI MaTeMaTVIYeCKOMY Kpi!ITepVIIO, 

OTJlVIYaiOW,eMyC~ OT HOpMaflbHOrO, COOTBeTCTByeT 

CBOVl "B3BeWeHHbiVl" 6ann. 

MEIUU.\HHCKMI BH3YAJUI3AI.\HH N~2 2012 

CyMMa scex 6annos yKa3blsaer Ha creneHb yrpo-

3bl KaK VIMeiOW,VIXC~ naTOJlOrVIYeCKVIX VI3MeHeHVIVl, TaK 

VI pi!ICKa 111x pa3BI!ITVI~ . Aa>Ke ecn111 no AaHHbiM peHrre

HOBCKoro Ill YllbTpa3BYKOBOrO VICCJleAOBaHVIVl naTOJlO

rVIYeCKiile lii3MeHeHVI~ He 6b1Jllil Bbi~BneHbl. 

8 HaweM I!ICCJleAOBaHVIVI AVIarH03 Ka)I(AOVl o6cne

AYeMOVl nau,VIeHTKiil Ha arane BbJnonHeHI!I~ 3111T 6bln 

HeVI3BecreH. ConocrasneHiile pe3ynbraros o6cneAo

saHVI~ VI KnVIHVIKO-MopcponorVIYecKoro AVIarH03a 

B AaHHOM VICCfleAOBaHVIVI ocyw,eCTBJl~JlOCb nocne 3a

BepweHVI~ B~nonHeHiil~ 31/1~ 3aHeCeHiil~ AaHH~X 

B paCYeTHYIO Ta6nVIU,Y VI nonyYeHVI~ OT nporpaMMbl 

CTeneHVI pVICKa naTOnOrliiYeCKVIX VI3MeHeHVIVl B MO

JlOYHbiX >Kene3aX. npoBeAeHO KOMnneKCHOe KJlVIHiii

KO-VIHCTpyMeHTaflbHOe o6cneAOBaHVIe 42 naU,VIeH

TOK, VIMeiOW,IiiX pa311VIYH0Vl CTeneHVI Bblpa>KeHHOCTVI 

MacronaTI!IVI 11111111 A06poKaYecrseHHble o6pa3osaHVIIl 

s MonoYHbiX >Kene3ax, a raK>Ke He VIMeiOW,VIX narono

rVIYeCKVIX V13MeHeHVIVl, VI 75 C sepVIcpliiU,IilpOBaHHbiM 

PM.>K I-IIIC CTaAVIVI. 

B nnaHe KOMnneKCHOrO 06CneAOBaHVI~ MOJlOYHbiX 

>Kene3 seeM nau,VIeHTKaM 6bi11VI BbmonHeHbl Y3111 

VI u,VIcpposa~ PMI Ha wraTHOM o6opyAoBaHVIVI. 

PeaynbTaTbl 111 111x o6cy>KAeHHe 
no AaHHbiM Y3111 y 65,8% (77 nau,llleHTOK) >KeHW,VIH 

6bJno BbJ~BneHo y3nosoe o6pa3osaHVIe B MonoYHOVI 

>Kene3e (100% cosnaAeHVIVI c PMI), Vl3 KOTOpbJX 



y 64% (75) MOpcj:>0110rV1~eCKV1 nOATBep>KP,eH paK, 

y 1, 7% (2) - A06poKa~ecrseHHaH onyxo11b ( 1 - cpV16-

poaAeHoMa, 1 - cj:>V16p011V1nOMa). B 13,7% ( 16) C11y~a
es 6bi11V1 BbiHB11eHbl cj:>V13V10110rV1~eCKV1e V1HB01110TV1B

Hble npOL,IeCCbl B M0110~HbiX >Ke11e3aX (cpV16p03HO->KV1-

posaH, >KV1pOBaH V1HB01110UV1H) (81 ,25% COBnaAeHV1~ 

c PM I), B 10,3% ( 12) - AV1¢>cpy3HaH cj:>V16po3HO-KV1C

T03HaH MacTOnaTV1H (33,3% cosnaAeHV1~ c PMI) , 
B 8, 5% ( 1 0) - AV1¢>cj:>y3HaH cj:>V16p03HaH MaCTOnaTV1H 

(60% cosnaAeHV1~ c PM I), B 3,4% (4) cpeAV1 nauV~eH

TOK C cj:>V131o10110rlo1~eCKV1MV1 lo1HB01110TV1BHbiMV1 lo13MeHe

Hio1HMio1 1o1 MacronaTV1e~ 6bi11V1 o6Hapy>KeHbl eAio1Hio1~
Hble Klo1CTbl (50% cosnaAeHI-1~ c PMI). HopMa11bHoe 

COCTOHHV1e M0110~HbiX >Ke11e3 6bl110 BbiHB11eHO y 5 , 1% 

(6) >KeHU(Io1H (66,7% COBnaAeHI-1~ c PM I) . no AaHHbiM 

UV1¢>poso~ PMI y311osoe o6pa3osaHV1e B M0110~Ho~ 
>Ke11e3e o6Hapy>KeHo y 65,8% ( 100% cosnaAeHI-1~ 

c Y3V1), 110Ka11bHbl~ ¢>1o16po3 BbiHB11eH y 1 ,7% (2) (np1o1 

Y3V1 - cpV16po3HO->Kio1posaH 1o1 >1<1o1posaH lo1HB01110Uio1H , 

0% cosnaAeHI-1~ c Y3V1), y 12,8% ( 15) - cj:>lo131o10110rlo1-

~ecKV1e lo1HB01110Tio1BHble npoueccbl ( 100% cosnaAe

HI-1~ C Y3V1), y 6,8% (8)- AV1¢>cpy3HaH cj:>lo16p03HO-Kio1C

T03HaH MacronaTio1H (62,5% cosnaAeHV1~ c Y3V1), 
y 3,4% (4) - Alo1¢>cj:>y3HaH cj:>lo16po3HaH MacronaTio1H 

( 100% cosnaAeHI-1~ c Y3V1), y 1 ,7% (2) Ha cj:>oHe lo1HB0-

1110Tio1BHbiX npoueCCOB BbiHB11eHbl eAio1Hio1~Hble Klo1CTbl 

(100% COBnaAeHV1~ C Y3V1), y 0,85% (1)- pacceHH

Hble MV1KpOKaJlbl..llo1HaTbl Ha cj:>oHe A1o1¢>cpy3HO~ cj:>V16-

p03HO-Kio1CT03HO~ MaCTOnaTI-11-1. HopMa11bHOe COCTOH

Hio1e M0110~HbiX >1<e11e3 no AaHHbiM PMI BbiHB11eHo 

y 5,1% (6) >KeHU(V1H (66,7% cosnaAeHV1~ c Y3V1). 
np~-1 3V1T s 98% c11y~aes np1o1 BbiHB11eHHbiX naT011o

rV1~eCKio1X V13MeHeHio1HX npV1 CTaHAapTHOM MaMM0110rV1-

~eCKOM 06C11eAOBaHV11o1 Ha61110Aa111o1Cb HapyweHio1H 

B pacnpeAe11eHio11o1 311eKTponpOBOAHOCTio1 C pa3111o1~HO~ 

creneHbiO p1-1cKa. np1o1 Ha111o1~V11o1 noKa3aHV1~ K KOH

cepsaTio1BHOMY 11e~eHV1IO no pe3y11bTaTaM CTaHAapT

HOrO KJllo1Hio1KO-Io1HCTpyMeHTa11bHOrO 06C11eAOBaHio1H 

no AaHHbiM 3V1T onpeAe11H11aCb sepoHTHOCTb naro-

110rlo11o1 54,25 ± 12,4%. npV1 He06XOAio1MOCTio1 Xlo1pyp

rlo1~eCKOrO 11e~eH1o1H no AaHHbiM 3V1T onpeAe11H11aCb 

BepOHTHOCTb naT0110rV11o1 57,75 ± 11 ,2%. 

,lJ.nH oueHKI-1 creneHV1 plo1cKa 1o1 cocms11eHV1H peKo

MeHAaUI-1~ npV1MeHH11acb nporpaMMa, pa3pa6oTaH

HaH Af1H 3V1T 1o1 y~lo1TbiBaiOU(aH c11eAYIOU(Io1e cj:>aKTopbl : 

K0111o1~eCTBO 3KCTpeMyMOB ( onpeAe11HIOTCH Ha rpacj:>lo1-

Ke BHio13Y OT CHV1MKa pacnpeAe11eHio1H 311eKTponpOBOA

HOCTio1), HaJllo1~1o1e cj:>aKTopa, KOrAa BTOpO~ 3KCTpeMyM 

Bblwe nepsoro, cpeAHV1e 1o1 MaKCio1MaJlbHble 3Ha~eHI-1H 

311eKTponpoBOAHOCTio1, npeBbiWeHio1e 3KCTpeMyMa HM 

cpeAHV1Mio1, npeBbiWeHio1e MaKCio1Ma11bHbiX 3Ha~eHio1~ 

HM cpeAHio1Mio1, Blo13ya111o13aUio110 COCKa, HapyweHio1e 

CTPYKTYPbl cocKa, BV13YaJllo13aUV110 >Ke11e31o1croro KOHTY

pa, HapyweHI-1e CTPYKTYPbl >Ke11e3V1CToro KOHTYpa, Ha-

111o1Yio1e aHOMa11bHO~ 311eKTpOnpOBOAHOCTio1, Ha111o1~1o1e 

KOHTYpa BOKpyr y~aCTKa C aHOMa11bHO~ 311eKTpOnpo

BOAHOCTbiO, MaKCV1MaJlbHYIO lo1 Mlo1Hio1Ma11bHYIO 311eKT

ponpOBOAHOCTb B OYare, rpaAI-1eHT TOKa, MaKCio1MYM 

B O~are Ha rny61o1He . np1o1 Ha11V1~1o11o1 Ka>KP,OrO 1-13 nplo1-

3HaKOB AJlH oueHKI-1 creneHI-1 p1-1cKa HaYio1C11H111o1 onpe

Ae11eHHOe K0111o1YeCTBO 6a11110B, 1-13 CYMMbl KOTOpbiX 

cj:>OpM1o1pOBa11CH 06ll.(lo1~ 6a1111, yKa3biBaiOU(V1~ Ha CTe

neHb plo1cKa. 

lpacj:>lo1K pacnpeAe11eHV1H 311eKTponpOBOAHOCTe~ 

n03B011H11 n011YYV1Tb V1Hcj:>OpMaUio110 06 OAHOTio1nHOCTio1 

TKaHe~ B npeAe11aX OAHO~ n110CKOCTio1 Ha COOTBeTCT

BYIOU(e~ my6V1He. npV1 OTCYTCTBV1V1 BKJ110YeHio1H AOn011 -

HV1Te11bHbiX aHoMa11bHbiX crpyKTyp s TKaHHX M0110Y

HO~ >Ke11e3bl rpacj:>V1K pacnpeAe11eHio1H YHio1MOAa11eH , 

HaXOAio111CH B npaso~ YaCTI-1 Clo1CTeMbl KOOPAV1HaT 

1o1 lo1Me11 6o11ee no11or1o1~ Hlo1CXOAHU(Io1~ cerMeHT KPI-1-

so~. np1o1 3TOM cpeAHio1e 3Ha~eHio1H 311eKTponpOBOA

HOCTe~ B cpeAHeM COCTaB11H111o1 0,48, a 3KCTpeMyMbi

Q,36 eAV1HV1U. np1o1 nOHB11eHio11o1 aHOMa11bHbiX BKJ110Ye

Hio1~ rpacj:>lo1K MeHH11CH. np1o1 BK1110YeHio1V1 AOn011Hio1Te11b

HbiX cj:>lo16p03HbiX 1-1111-1 >Kio1pOBbiX TKaHe~ B rpacj:>V1Ke 

noHB11H111o1Cb AOn011HV1Te11bHble nV1Kio1 (aKcrpeMyMbl), 

KOTOpble 6bl111o1 pacn0110>KeHbl 11esee OCHOBHOrO nV1Ka. 

napaMeTpOM, xapaKTeplo13YIOU(Io1M plo1CK pa3Bio1TV1H 

3a6o11esaHV1H , HB11H11CH pe3KV1~ nepenaA 311eKrpo

npoBOAHOCTe~ B npeAe11aX >Ke11e3bl. npeBbiWeHio1e 

6o11ee ~eM B 3 pa3a OTHOWeHio1H MaKCio1Ma11bHbiX 

K cpeAHio1M 3HaYeHV1HM 311eKTponpOBOAHOCTV1 pac

CMaTplo1Ba110Cb KaK naT0110rlo1YeCKio1~ Kplo1Teplo1~. 

np1o1 Blo13ya11bHO~ OUeHKe o6pall.(a111o1 BHio1MaHio1e Ha 

311eKTPOV1MneAaHcHoe oro6pa>KeHio1e c coxpaHeHio1eM 

~eTKOCTI-1 Blo13ya111o13aUV11o1 COCKa lo1 >Ke11e3V1CTOrO KOH

TYpa. B HOpMe COCOK V1Me11 MaKCio1Ma11bHYIO 311eKTpO

npOBOAHOCTb lo1 BV13ya111o131o1pOBa11CH B Blo1Ae MOHOV1M

neAaHCHO~ YeTKO~ OKpyrno~ n110CKOCTV1 C Alo1aMeT

pOM He 6o11ee 1 CM. noBbiWeHHaH npOBOAV1MOCTb 

B 30He M11eYHoro Clo1Hyca coxpaHH11aCb AO 3-4-ro 

cKaHa, noc11e ~ero pe3KO MeHH11aCb Ha rl-1nepi-1Mne

AaHcHoe nHTHO roro >Ke A1-1aMerpa. AaHHbl~ cj:>aKT HB-

11H11CH AOn011Hio1Te11bHbiM Kp1o1rep1o1eM naT0110rlo1YeCKO

ro COCTOHHio1H . 

KoHryp >Ke11e31o1croro rpeyr011bHI-1Ka npeACTas11eH 

yYaCTKaMV1 6o11ee nOBbiWeHHO~ 311eKTpOnpOBOAHOCTV1 

(0,6-0,8), KOTOPble He npeBbiWa111o1 311eKTponpOBOA

HOCTb B COCKe . naT0110rV1YeCKOe COCTOHHio1e M0110~

HO~ >Ke11e3bl npOHB11H110Cb OTCYTCTBio1eM V1 HapyweHV1-

eM opraHV13aUI-11-1 BV1prya11bHO~ OKPY>KHOCTV1 >Ke11e31-1-

croro KOHTYpa. 

B AaHHOM I-1CC11eAOBaHI-11o1 OTAe11bHo paccMarpV1-

sa111-1 yYaCTKI-1 C aHOMa11bHO~ 311eKTponpOBOAHOCTbiO. 

KpoMe cj:>aKra Ha111-1Yio1H lo13MeHeHHbiX yyacrKos , oue

HV1Ba110Cb Ha111o1Yio1e BOKpyr Hlo1X 30H C pe3KO npOTV1BO

n0110>KHO~ npoBOAio1MOCTbiO (Hanlo1Yio1e KOHTYPa) . 6111-13-

KOe pacn0110>KeHio1e AByx yYaCTKOB C pe3KO OTJllo1'iHbiMio1 

311eKTponpOBOAHOCTHMio1 CnOC06HO nplo1BOA1o1Tb K rpa-

MEJUIUHHCRAH BH3YA.1ll3AUHH M2 2012 



A~eHTY TOKa, ~TO ysen~~~BaeT p~CK ~3MeHeH~~ 

B AaHHOM y~acTKe Aa:>Ke np~ OTCYTCTB~~ o6pa3osa
H~R. noaTOMy AOnOnH~TeflbHO OU,eH~Ban~ OTHOWe
H~R MaKC~MaflbHbiX ~ M~H~MaflbHbiX npOBOA~MOCTe~ 

B y~aCTKe C aHOMaflbHbiM aneKTpO~MneAaHCOM. npe
BbiWeH~e MaKC~MaflbHbiX npOBOA~MOCTe~ HaA M~
H~MaflbHbiM~ 6onee ~eM B 3 pa3a pacu,eH~sanocb 
KaK p~cK naTOnor~~ecK~x ~3MeHeH~~. Ou,eH~Ban~ 
xapaKTep ~3MeHeH~R aneKTponpOBOAHOCT~ B 3aB~
C~MOCT~ OT rny6~Hbl ~3MepeH~R. np~ Han~~~~ y~a
CTKa aHOMaflbHO~ aneKTponpOBOAHOCT~ ~CCneAOBa
n~ AaHHYIO 30Hy. np~ OTCYTCTB~~ ~aCTKa CTPO~n~ 
rpa<j>~K no cpeAH~M 3Ha~eH~RM see~ )f(ene3bl. B Hop
Me aToT rpa<j>~K AOn)f(eH ~MeTb B~A aKcnoHeHTbl. OT
n~~~e rpa<j>~Ka OT aKcnoHeHu,~anbHoro xapaKTep~-
3yeT naTonor~~ecKoe cocTORH~e. 

Ka~oMy ~3 Bblwenepe~~cneHHbiX KP~Tep~es Ha
~~cnRnCR onpeAeneHHbl~ 6ann p~cKa naTonor~~. 
0THOWeH~e CYMMbl 6annOB K MaKC~MaflbHO B03MO)f(
HOMY ~ YMHO)f(eHHOMY Ha 100 onpeAenRno p~cK na
Tonor~~. Bblpa)f(eHHbl~ B npou,eHTax AflR Ka~o~ ~3 
)f(efle3 B OTAeflbHOCT~. Y~~TbiBaR BbiCOKYIO ~YBCTB~
TeflbHOCTb aneKTpO~MneAaHCHbiX MeTOAOB ~ AflR ~e
Ta ~HA~B~AyanbHbiX OC06eHHOCTe~ nau,~eHTOK , 6blfl 
BBeAeH AOnonHmenbHbl~ Kp~Tep~~: COOTHOWeH~e 
p~cKa B pa3HbiX Mono~HbiX )f(ene3ax. Ecn~ B OAHO~ ~3 
)f(ene3 p~cK naTonor~~ecK~X ~3MeHeH~~ npeBblwan 
cpeAH~~ p~cK AflR o6e~x )f(ene3 6onee ~eM Ha 10%, 
yKa3biBan~ Ha BbiCOK~~ p~cK naTonor~~. 

,lJ,nR YA06CTBa ou,eHK~ pe3ynbTaTOB 6blna pa3pa-
6omHa nporpaMMa asTOMaT~3~posaHHoro A~arHo3a 
B ¢opMaTe EXEL. ,lJ,aHHaR nporpaMMa no3sonReT ni0-
6oMy onepaTopy oTBeT~Tb Ha sonpocbl no nony~eH
HOMY ~306pa)f(eH~IO B pe)f(~Me TeCTa ~ onpeAefl~Tb 
sepORTHOCTb naTOnOr~~eCK~X ~3MeHeH~~ ~ Han~~~e 

p~cKa 3a6onesaH~R. 

no pe3ynbTaTaM Kn~H~~ecKoro ~cnbiTaH~R aneKT
po~MneAaHcHoro KOMnbiOTepHoro MaMMorpa¢a 
c nporpaMMHbiM o6ecne~eH~eM 5,6 ~3 75 6onbHbiX, 
~MeiOLl.\~X PM>K, y 96% (72) BbiRBneHa Ill cTeneHb 
p~cKa pa3B~T~R 3a6onesaH~R. y 4% (3) - II cTeneHb 
p~CKa , B CBR3~ C ~eM 6onbHbiM 6blfl0 peKOMeHAOBa
HO A006cneAoBaH~e. JlO)f(Honono)f(~TenbHble pe-
3ynbTaTbl BbiRBneHbl B 12,61% cny~aes, ~To yKa3bl
saeT Ha He06XOA~MOCTb CTpOrOrO A~HaM~~eCKOrO 
Ha6n10AeH~R 3a AaHHO~ rpynno~ 6onbHbiX. TaK~M o6-
pa30M, a<j><j>eKT~BHOCTb MeTOAa COCTaB~na 87,39%. 

BbiBOAbl 
1. 3neKTpO~MneAaHCHbl~ KOMnbiOTepHbl~ MaM

MOrpa<j> RBnReTCR ~HHOBaU,~OHHO~ pOCC~~CKO~ pa3-
pa60TKO~. np~6op BblnOnHReT CBO~ <j>yHKU,~OHaflb
Hble 3aAa~~ CKP~H~Hra Ha ocHose 6e3onacHoro AflR 
nau,~eHTOB KOMnbiOTepHoro npeo6pa3oBaH~R aneKT
ponpoBOAHOCT~ TKaHe~ B ~3o6pa)f(eH~e 6e3 ~cnonb-
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30BaH~R ~oH~3~PYIOLl.\ero ~3ny~eH~R ~ APYr~x no
TeHu,~anbHO onaCHbiX CpeACTB. 

2. 3V1T Mono~HbiX )f(ene3 c noMOLl.\biO np~6opa M3-
V1K RBnReTCR He~HBa3~BHbiM ~ 6e3A030BbiM MeTOAOM, 
KOTOpbl~ o6ecne~~BaeT 6e3onaCHOCTb, KOM<j>OpT
HOCTb, 6biCTPOTY ~ ~H<j>OpMaT~BHOCTb ~ccneAOBaH~R. 

3. V1cnonb30BaH~e 3V1T u,enecoo6pa3HO AnA CKP~
H~Hra 3a6onesaH~~ Mono~HbiX )f(ene3 np~ neps~~HOM 
o6pall.\eH~~ )f(eHLl.\~H ~ KOHTpOnR 3a neKapCTBeHHbiM 
ne~eH~eM. np~ BbiRBneH~~ ~3MeHeH~~ Ha aneKTpo
~MneAaHCHbiX TOMOrpaMMaX He06XOA~MO 06R3aTenb
HOe A006cneAOBaH~e: Kfl~H~~eCK~~ OCMOTp, ynbTpa-
3BYKOBOe ~ peHTreHOMaMMOrpa<j>~~eCKOe ~CCfleAO
BaH~R. 
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MCKT -aHrHorpaci>HH: onTHMir13HpoaaHHble npoTOKOilbl HccneAOBaHHSI 

KOpOHapHbiX apTepHI/;, CePAL48 1 aopTbl, COCYAOB Welr1 1.1 rO/lOBHOro M03ra 

E. B. KOHIJ.paTbeB, I. I. KapMa3aHOBCK/IIM 

KH111ra 1113 cep111111 KapMaHHbiX cnpasoYHII1KOB spaYa-peHTreHonora. Onlt1CbiBaiOTCR npoTOKOflbl CKaHII1-

posaHII1R 111 npi11MeHeHII1R 60fliOCHOrO KOHTpaCTHOro YCII1fleHII1R np111 111CCfleAOBaHII1111 cepAL\a , KOpOHapHbiX 

apTepi11i/i, COCYAOB Welt1 111 rOflOBHOrO M03ra Ha COBpeMeHHbiX MYflbTII1Cni11panbHbiX KOMnbiOTepHbiX TOMOr

pacpax. PeKOMeHAal.\111111, npeACTasneHHble B KHII1re, COCTaBneHbl KaK Ha OCHOBe OnbiTa 111 HayYHbiX 111CCfle

AOBaH111ili, npoBOA111MbiX B OTAene nyYesolli A111arHOCTII1Ki11 V1HCTII1TyTa XV1pypr111111 111M. A.B. 8111wHeBcKoro, TaK 

111 Ha AaHHbiX 111CCfleAOBaHII111i, npOBeAeHHbiX 3apy6e:>KHbiMII1 yYeHbiMII1. YYTeHbl OCHOBHble OC06eHHOCTII1 

pa3ni11YHbiX KT-ci11cTeM , on111caHbl nonb30BaTenbCKII1e HacTpolliKII1 npoToKonos cKaHV1posaHII1R, 111x Ha3Ha

YeHit1e, 111 Bfli11RHII1e Ha KaYeCTBO nonyyaeMOrO i11306pa:>KeHII1R 111 A03Y peHTreHOBCKOrO o6nyYeHII1R, nony

YaeMyiO nal.\lt1eHTOM. AflR Ka:>KAO!Ii o6naCTII1 i11CCfleAOBaHII1R npi11BeAeHbl npOTOKOflbl 60fliOCHOrO KOHTpaCT

HOro yCII1fleHII1R, pa3pa6oTaHHble C yYeTOM He06XOA111MOCTII1 CHII1:>KeHII1R A03bl KOHTpaCTHOrO npenapaTa 

111 nonyYeHII1R OnTII1ManbHOrO KOHTpaCTV1pOBaHII1R. ABTOpbl npeAnonaraiOT BblnyCTII1Tb cep11110 nOA06HbiX 

npaKTII1YeCKII1X pyKOBOACTB, B KOTOpbiX 6yAyT AeTaflbHO paCCMOpTpeHbl npOTOKOflbl i11CCfleAOBaHII1R opra

HOB 6p10WHO!Ii nonOCTII1, i11CCfleAOBaHII1R 6piOWHOIIi aopTbl, apTep111i/i 111 BeH Ta3a 111 Hi11:>KH111X KOHeYHOCTelli. 

8 AaHHOIIi cep111111 pyKOBOACTB Onlt1CaHbl OCHOBHble npaKTII1YeCKII1e acneKTbl MYflbTII1Cni11panbHOIIi KOMnbiO

TepHOIIi TOMOrpac):>111111 C 60fliOCHbiM KOHTpaCTHbiM YCII1fleHit1eM , YTO AenaeT ee He3aMeHII1MbiM i11CTOYHII1KOM 

111Hc):>opMal.\111111 AflR peHTreHonoros, OPA111HaTopos, 111 peHTreH-na6opaHTOB. 
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