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Pak MonoyHol xenesbl ABNSeTCH Havbonee pacrnpoCTPaHEHHbIM PakoOM CPEAM XEHLLUMH BO BCEM MUpE.
Monopaple XEHLLMHbI Yalle, YEM XEHLLMHbI CTapLUero BO3pacTa, MMEIOT arpeCCUBHbIE MOEKYSIPHbIE MOATUMbI U
No3JHIo cTaguio 3abonesaHns. MamMmmorpapus UMEET MEHBLLYIO YYBCTBMTEIbHOCTb B BbISBIEHUN paka MOI0OY-
HOW Xene3bl Y XEHLLUMH C NIOTHON MOJIOYHOW Xeneloi, a 2D-ynbsTpa3BykoBoe nccineposaxme (2D-Y3WN) nmeet
OrpaHNyeHuns], Takue Kak BbICOKMIA YPOBEHb HABLIKOB U OMbiTa CMELMANMCTA, 3aTpaThl BDEMEHW HA NMPOBEAEHNE
ncenefoBaHvs. Ha cerogHsWHNMA ieHb eCTh HOBAsi METOAMKA — aBTOMATU3MPOBaHHOE 0OGLEMHOE YNIbTPa3BYKOBOE
CcKaHMpoBaHMe MooYHbIX enesd (3D-Y3W), nossonsioLias nonyyatb M306paxkeHnst C BbICOKMM pa3peLleHneM.

Llenb uccnepoBaHus: CPaBHUTENbHBIV aHaNM3 auarHoctnieckon adpdektmesHoctn Y3 B 2D- 1 3D-pexmnmax
Y XXEHLUMH B BO3pacTHoM rpynne Ao 40 neT ¢ BbICOKOW MAOTHOCTLIO TKAHEN MOJIOYHOM XeENesbl.

Martepuan u metoppl. [lpoBefeHO PETPONPOCNEKTUBHOE KIIMHUYECKOE OAHOLEHTPOBOE UCCNEedOBaHME.
C deBpana 2019 . no main 2023 r. 6610 nccnenosaHo 1511 naumeHTok B Bo3pacte Ao 40 net. MauneHTky 6binm
pasgeneHbl Ha 2 rpynnbl. NaumeHTkn, nonaswue B rpynny A, npoxogunu 2D-Y3W, pesynbratel nccnegoBaHus
oLeHuBanuck no knaccudukaumm BI-RADS. MaupeHTkm, nonasLime B rpynny B, B gononHeHuve k 2D-Y3W, npoxo-
onnn 3D-Y3W Takxke ¢ BbicTaBneHnem kateropum BI-RADS. Mo ntoram nccnegoBaHus onpeaensnmncb nonoxu-
TenbHas 1 OTpULATENbHASA NMPOrHOCTUYECKAs LEHHOCTb, YyBCTBUTENbHOCTb, CNELMMUYHOCTb U TOYHOCTb, a TaKKe
COCTaBJieHVe NpeackasaTesisHoN Mogenu MeToaa.

Pesynbratbl. MeTon Y3U B rpynne A nokasan 4yBcTBUTENLHOCTL 0,8, cneunduyHocTs 1, oT6anaHcupoBaH-
Hyto To4HOCTb 0,9 1 nnowanp nop, KpuBoK npenckasartensHon mogenu 0,947, Y3U B rpynne B 0,89, 0,98, 0,94
1 0,903 cootBeTcTBEHHO, Y3 no Bceit Bbibopke 0,87, 0,99, 0,93 1 0,916 cootBeTcTBEHHO. MeTon, 3D-Y3W B rpyn-
ne B nokasan yyectBUTENBHOCTL 0,95, cneunduyHoctb 0,99 n oTbanaHcMpoBaHHyo ToyHocTb 0,97 1 nnowanb
nog, KpUBOM npeackasarenbHon mogenu 0,968.

BbiBoAbl. [narHoctmyeckas ap@PeKkTMBHOCTb aBTOMATU3NPOBAHHOIO Y3M MOMOYHbIX Xenesd y nauuMeHToK
00 40 neT conocTaBrmMa no nokasaTesio CneumduyHOCTU 1 JTyylle No NoKasaTeno TOYHOCTU, YyBCTBUTENIbHOCTU
1 obnagaet 60see BbICOKOW NMPOrHOCTUYECKONM LIEHHOCTbIO Mo cpaBHeHuo ¢ Y3W B 2D-pexumve. Meton 3D-Y3U
MMEET MpenMyLLecTBa B cpaBHeHnn ¢ 2D-Y3WU, a MMeHHO: BOCMpOM3BOAMMOCTb, OMEpaTopoHE3aBUCUMOCTb
MEeTO0a, COKpaLLEHHOE BPEMS NPOBEAEHNS NCCNEAOBAHUS, MONTyYEHNE BU3yann3aLmm BCEFO OpraHa, yny4lleHHas
BM3yann3aumns Npu MynbTULEHTPUYHBIX U MYyNbTUOOKANbHBIX MPOLLEeCCax, BO3MOXHOCTb ONEPATUBHOIO MaHUPO-
BaHMsl, BOBMOXHOCTb “OBOMHOr0 YTEHUS” pe3ysibTaToB.

KnioueBble cnoea: pak MOJIOYHOW XeNesbl; YibTPa3ByKOBOE MCC/e0BaHe; aBTOMATU3NPOBaHHOEe 06beMHOE CKa-
HUPOBaHME MOJIOYHBIX XEeJe3; MOJIOAbIE XEHLLMHbI
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Breast cancer is the most common cancer among women worldwide. Younger women are more likely than older
women to have aggressive molecular subtypes and late-stage disease. Mammography has less sensitivity
in detecting breast cancer in women with a dense breast, and 2D ultrasound (2D US) has limitations, such as the
specialists high level of skill and experience and the time it takes to perform the examination. Nowadays, there is a
new technique — automated volumetric ultrasound scanning of the breast (3D US), which allows you to obtain high-
resolution images.

Aim. To perform a comparative analysis of the diagnostic efficacy of 2D US and 3D US among women under
40 years of age with high breast tissue density.

Methods. A retro-prospective clinical single-center study. From February 2019 to May 2023, 1511 patients
under the age of 40 were examined. The patients were divided into two groups. Patients in group A underwent 2D
ultrasound, the results of the study were evaluated according to the BI-RADS classification. In addition to 2D ultra-
sound, the patients who were placed in group B underwent 3D US also with the BI-RADS category. Based on the
results of the study, the positive and negative predictive value, sensitivity, specificity and accuracy, as well as the
compilation of a predictive model of the method were determined.

Results. The 2D US in group A showed sensitivity of 0.8, specificity 1, balanced accuracy of 0.9, and area under
the predictive model curve of 0.947, US in group B 0.89, 0.98, 0.94, and 0.903, respectively, and US of the entire
sample of 0.87, 0.99, 0.93, and 0.916, respectively. The 3D US in group B showed a sensitivity of 0.95, specificity
of 0.99 and a balanced accuracy of 0.97 and an area under the predictive model curve of 0.968.

Conclusion. The diagnostic efficiency of 3D US of the mammary glands in patients under 40 years of age
is comparable in terms of specificity and is better in terms of accuracy, sensitivity and a better prognostic model of
the method compared to US examination in 2D mode. The 3D US method has advantages in comparison with 2D
US examination, namely reproducibility, operator independence of the method, reduced examination time, obtain-
ing visualization of the entire organ, improved visualization in multicentric and multifocal processes, the possibility
of operational planning, the possibility of “double reading” of the results.
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BBepeHue

Pak mMonouHol xenesbl SBnseTcs Hanbosee pac-
NPOCTPAHEHHbIM CPeaV XEHLLMH BO BCeM mupe [1-4].
B CLLUA y ogHOM 13 196 XEHLMH AMarHoCTUpyeTcs
pak MOJIOYHON Xene3bl B Bo3pacte Ao 40 net. B 3a-
nagHon nutTepartype NpuUHATO UCMNOJIb30BaTb TEPMUH
“noapoCTKN U MONOAbIE XEHLLUMHbBI", TO €CTb naun-
eHTkun B Bo3pacte 15-39 net [5]. B Hawem nccneno-
BaHUW OyaemM Monb30BaTbCA TEPMWHOM “MOJIOAble
XEHLWMHbI”, KOTOPbIE YaLle, YEM XEHLLMHbI CTapLlero
BO3pacTa, MMEIOT arpeCCcuBHbIE MONEKYNSPHbIE MOA-
TUMbI M NO30HI00 CTaaunio 3aboneBaHus, 1 Npu NocTa-
HOBKE AmarHo3a OHW 4acTo TPeObYyoT CUCTEMHOrO Orl-
peneneHuns ctagun [5]. Puck cmeptn oT paka Mooy-

I EniHCEAS BUSYATIMBAIIAS 2024, rou 28, Nod

HOW Xenesbl YBeNMYMBaeTcs Ha 5% Ha Kaxabl rog,
CHUXEHWS BO3pacTa Ha MOMEHT MOCTaHOBKM AMarHo-
33, 4YTO OTpaxaeT 6onee arpecCuBHble QEHOTUMbI,
4yeM pak MOJOYHOW Xenesbl, BO3HUKaLWMA B 6onee
no3agHeM Bo3pacTe [6]. MNMockonbky pak MOMOYHOM
Xenesbl Cpeam MONOAbIX XEHLMUH Koppenupyet
C MNJIOXOM BbIRKMBAEMOCTbIO [6], paHHee BbiSIBNEHMNE
NOTEHLUMANIBHO MOXET YYHLINTb BbKMBAEMOCTb, MO-
BANATb HA 9P PEKTUBHOCTL JleveHus 1 3aaatb bonee
BbICOKOE KA4yeCTBO XW3HW. [MOTEeHUManbHO 3TO CHU-
31T 6pemsi 6oNe3HN 1 3aTpaTbl Ha nedeHre. OgHako
K BOMPOCAM CKPUHMHIAa Yy MOMOAOBIX XEHLLUMH HYXHO
OTHOCUTBLCA OCTOPOXHO. Mammorpadus (MMI)
ocTaeTcsd “30/0TbiIM CTaHOAPTOM” CKPUHMHIra paka
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MOJIOYHOM Xenesbl. OgHaKo MeTod, MMEeT MEHbLLYIO
YYBCTBUTENBHOCTb MPU BbISBEHUM pPaka MOJIOHHOW
Xeneabl Y XEHLWMH C MIOTHOM MOJIOYHOW Xesie30M,
0COBOEHHO €C/IM peydb MAET O MOSOAbIX XEHLLUMHax [7].
CornacHo uccnegoBaHUSAM, CKPUHUMHE C MOMOLLbIO
2D-ynbTpasBykoBoOro uccnegosarus (2D-Y3W) B oo-
nosnHeHme Kk MMI y XeHLWMH ¢ NAOTHOM rpyabio Npo-
OEMOHCTPUPOBan yBEMYEHNE NOKa3aTeNemn BoisiBne-
HUS paka MOJIOYHOW Xenesbl, KOTOPble BapbnpoBam
ot 1,8 0o 4,6 cnyyas paka Ha 1000 obcnegoBaHHbIX
XEHLLMH B 3aBMCMMOCTM OT cTpatudumkaummn Hacene-
Husg no pucky [7, 8]. OgHako uccnepoBaHus Mpo-
rpamMmm CKpUHWHra B JaHnuu y MOMOAbIX XEHWMH [9]
c BkoyeHnem MMI nokazanu CHUXEHWE CMepT-
HOCTW, OOBSICHSAETCA 3TO U3MEHeHUsSMU GakTopPoB
pucka 1 ynyyleHneM NeyeHus, a He CKPUHUHIOBOW
MMTI. OgHako Y3W nmeeT orpaHmyeHnsi, a UMEHHO:
OTCYTCTBME CTaHAapTM3aumm metoda, Tpebyembli
BbICOKWI YPOBEHb HaBbIKOB 1 OMbITa, 3aTpaTthbl Bpeme-
HK [10]. MMoaToMy ONs CKPUHWHIA paka MOJIOYHOMN
Xenesbl ObI10 pa3paboTaHa HOBas MeToAMKa —aBTo-
MaTM3MpoBaHHOE 0O6bLEMHOE CKaHMPOBAHME MOJIOY-
HbIx Xene3 (3D-Y3W). Hosoe nokoneHne 3D-Y3U
npepfiiaraet aBTOMaTU4eCKOe CKaHMPOBAHNE MOJOY-
HOW XeNieadbl C MOMOLLIbIO AaTymka ¢ 60bLLIMM NoSIeM
00630pa, MO3BONAIOWEr0 MnoayyaTb M3006paxeHUs
C BbICOKMM pa3pelueHvemM. dopma gatymka cneum-
asbHO pa3paboTaHa C y4eTOM HOPMaslbHOM KPUBUSHbI
MOJIOYHOW Xene3bl, CBOAA K MUHUMYMY MHAYLUMPO-
BaHHble apTedakTbl Ha nepudepun [11, 12]. Ha ce-
rogHawHuim gedbs 3D-Y3W aBngeTcd noTeHumanom
B HanpaBfEeHNN Pa3BUTUS CKPUHUHIA paka MOJIOYHOMN
Xenesbl, B YACTHOCTU Y MONOAbIX XXEHLLWH.

Llenb nccnepoBaHus: NpoBECTN CPaBHUTENb-
Hblli aHanM3 AMarHoCTUY4ecKon 3SPPOEKTUBHOCTU
(4yBCTBUTENBHOCTUN, CNEUUPUYHOCTU N TOYHOCTWU)
2D- n 3D-Y3WN n kombrHaumm 3TUX METOOMK Y XEH-
LLMH B BO3pacTHOM rpynne Ao 40 neT ¢ BbICOKOWN NioT-
HOCTbIO TKaHEN MOIOYHOW Xenesbl.

MaTtepuan n metoabl

O6beKTOM MccnenoBaHMs ABASIMCL HOBOOOPA30-
BaHWS MOJIOYHOWN >Xenesbl, PerucTpupyembole npu
OuarHoctmke ¢ ucnonab3doBaHuem 2D- n 3D-Y3W.
MNpenomMeTom nccnenoBaHns Obi10 N3yvyeHne auarHo-
CTn4yeckon 3pdeKTMBHOCTM aBTOMATU3UPOBAHHOIO
obbemHoro 2D-Y3U-ckaHMPOBaHUSE MOJIOYHbIX Xe-
Nes, a Takke aHann3 Hanbonee BaXHbIX GaKTOPOB Kak
Ha NpeagnarHoCTMY4ecKoM atane, Tak M Npu BbINOJI-
HEHMN KOHKPETHOro [AuarHOCTUYecKoro MeToaa,
B 4YaCTHOCTW MpPWU BbINOSIHEHUN aBTOMATU3MPOBAH-
HOro 06bemHoro 2D-Y3W-ckaHMPOBaHUSA MOOYHbIX
xenes. [uzanH uccnegoBaHUs MOXHO OxapakTe-
pu3oBaTb Kak PETPOMNPOCNEKTUBHOE KINHMYECKOE
nccnepoBaHue. NpoTokon HACTOSLLEro uccnenosa-

HUA Obl1 000OPEH Ha 3acenaHnn NoKanbHOrO aTh4Ye-
ckoro komuteta C3rMyY wmmenn U.N. MedHukoBa
Ne9 ot 12.10.2022.

lNocnenoBaresibHOCTb MPOBEAEHUS

ANarHoCTUKM

Mpn obpaleHnn MauNEHTKN K TMHEKOJIOTY Wu
OHKOMory nposoaunacs cbop xanob, aHamHe3a 1 oc-
MOTP, MOJIy4EHHbIE [aHHbIE PErMCTPMPOBANUCH
B kapTe naumeHTkun. Janee naumeHTKe npeaniaranocb
nponTn obcnegoBaHNe B paMkax HacTosILLEro ncecne-
OOBaHWS 1 MOCSE NOyYeHUs Cornacust NPOBOANIOCH
pacnpeneneHue no rpynnam B Ciiy4aiHOM NMOPSAKeE.
MNMaumeHTkam, nonaeWMM B rpynny A, BbINOJIHAIOCH
2D-Y3W, pesynbrathl UCCNEAOBaHWS OLEHMBANUCh
no knaccudukauun BI-RADS. MNaumeHTkn, nonasLine
B rpynny B, B gononHeHne npoxogmnn 3D-Y3U Takke
¢ BbicTaBneHnem kateropum BI-RADS no Y3U (puc. 1).

MauyeHTkam, KOTopbiM Mo peadynstatam Y3 Obl-
i BbicTaBneHbl kateropun BI-RADS 1 n BI-RADS 2,
OblO PEKOMEHO0BAHO AanbHelilee HabnoaeHue.
Mpwu BbicTaBneHumn kateropumn BI-RADS 3 6bin peko-
MEHA0BaH KOPOTKWIA nepmoa HabMioaeHNs B TeHeHne
3-6 mec nnn MPT ¢ KOHTpacTHbIM ycuneHvem. lMpu
kateropun BI-RADS 4 n BI-RADS 5 BbinonHsnachk
core-61oncusa 1/mnm NyHKUMOHHas ruoncusa (npu Ha-
JINYMN XNOKOCTHOIO KOMMOHeHTa). Bce paHHble pe-
rMCTPUPOBANNCH 019 AaNbHENLLEro aHanmsa.

OnuvcaHune BbIOOPKU v rpyrir

C deBpang 2019 r. no mari 2023 r. ObINO Nccneno-
BaHo 1511 naumeHTok B BO3pacTe a0 40 net. MeamaHa
BO3pacTa naumeHTok B Bbibopke 0o 40 net coctaBuna
35 [Q1-Q8: 32;37] net, MMHUMAsbHBIA BO3pacT —
20 net, MakcuMarnbHbIn Bo3pacT — 39 net. Meguana
pocTa naumeHTok B Bbibopke Ao 40 net coctasuna
167 [Q1-Q3: 164;170] cm, meanaHa maccbl Tena —
59 [Q1-Q83: 55;65] kr. Bce naumeHTkn bbinn pasgene-
Hbl Ha 2 rpynnbel A v B. B rpynny A Bowno 724 naumeH-
TKW, U B 3TON rpynne CKPWHWHI NPOBOAWICS C UC-
nonb3oBaHnem 2D-Y3U-anarHocTnkmn n aBTomaTnam-
POBaHHOIO 06BbEMHOrO0 yNbTPa3BYKOBOT O
CKaAHUPOBAHMSA MOJIOYHbIX Xene3 (uccnepyemas
rpynna). B rpynny B Bowno 787 naumMeHTokK, 1 B 3TOM
rpynne CKPUHWHI MPOXOAuA TONIbKO C UCMONb30BaHU-
€M PYYHOW yNbTPa3BYKOBOW ANArHOCTUKU (KOHTPOJIb-
Has rpynna). Y Bcex naumMeHToK nposoamncs coop
Xano6, aHamHe3a 1 ocmoTp. OCHOBHbIE OnucaTesb-
Hble JaHHble PN NPeacTas/eHsl B Tabn. 1.

Mpynnbl pacnpeneneHsl paBHOMEPHO MO Mokasa-
Tensam “penpoaykTuBHbIN cTatyc” (p-ypoBeHs = 0,57),
“HacneaocTBeHHas npeapacnofioXeHHOCTb” (p-ypo-
BeHb = 0,89), “npmem ropmMoHanbHbIX npenapaToB”
(p-ypoBeHb = 0,19) u “Tmn cTpykTypbl ACR” (p-YypoO-
BeHb = 0,11).
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KoHcynbTaums rmHekonora/oHkonora
Consultation by gynecologist/oncologist

v

1. MpepavarHocTuyecknin atan
Pre-diagnostic stage

( Collection of anamnesis )

Bu3yanbHblii OCMOTP 1 nasbnaums
Visual inspection and palpation

Y

)

)

C6op xanob
Collection of complaints

C6op aHamHe3a

C )

Puc. 1. Cxema npoBeneHust amarHo-
CTUKM HACTOSALLEro WCCNefoBaHUS:
MPT ¢ KY - marHuTHO-pe3oHaHCHas
TOMorpadust ¢ KOHTPaCTHbIM ycune-
Hnem; Y3W — ynbTpa3BykoBOe Ucce-
nosaHue, BI-RADS - Breast Imaging-
Reporting and Data System (cTaHpap-
TU3MPOBAHHAS LLIKaNA OLLEHKN pe3yib-
TatoB Mammorpaduu, Y31 n MPT no
CTEMEHN PUCKA HaNNYMS 3/10Ka4ecT-
BEHHbIX 00pa30BaHWn  MONOYHOM
Xenesbl).

Fig. 1. Scheme of diagnostics of this
study: MRI contrast-enhanced
magnetic  resonance imaging;
Ultrasound - ultrasound examination,
BI-RADS - Breast Imaging-Reporting
and Data System (a standardized
scale for assessing the results of

2. Cornacue Ha uccnegoBsaHue

)

mammography, ultrasound and MRI
according to the risk of the presence

MaumeHTKa NoANUCHLIBAET COracue Ha UccnenoBaHve
The patient signs the consent to the study

of malignant breast tumors).

)

Consent to the study
Y

3. KnuHnyeckoe uccnepoeaHue
Clinical Study

)
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MpoBeneHne 2D-Y3UN

Group assignment
2D ultrasound C
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MpoBeneHne 2D-Y3U
2D ultrasound

)

Y

)
C

MpoBenerne 3D-Y3U
3D ultrasound

)

BI- RADS 1n2
no peaynsraty 2D-Y3U
BI-RADS 1 and 2
according to the result
of 2D ultrasound
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Y

[ancHeiwee HabnoaeHne
Follow-up

Ha/Yes
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Y
BI-RADS 3
no pesynstaty 2D-Y3U
BI-RADS 3 based on the resul
of 2D ultrasound

\ Het/No
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or MRI with CU

Habniogexue 3-6 mec
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( BI-RADS 4 and BI-RADS 5 )
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Core-6uoncusi/
CrepeoTakcuyeckas 6uoncus/
MyHKUMOHHas 6uoncus
Core-biopsy/ Stereotactic biopsy/
Needle biopsy
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Ta6nuua 1. OCHOBHbIE XapakTePUCTUKIN NaLMEHTOK, NPOLLEeALWMX UCCNea0BaHMe
Table 1. Main characteristics of the patients included in the study

| Mpynna A / Group A | lpynna B / Group B
Xanobsl / Complaints

Bes xanob / No complaints 86.785% (683/787) | [0.84;0.89] | 82.873% (600/724) [0.8; 0.86]

Bonb / Pain 4.828% (38/787) [0.03;0.07] 5.249% (38/724) [0.04; 0.07]

Boigenenust ns cocka / Nipple discharge 0.381% (3/787) [0;0.01] 0.967% (7/724) [0;0.02]

YnnotHenune / Compaction 8.005% (63/787) [0.06;0.1] 10.912% (79/724)

PenpogayktusHblin ctaTyc / Reproductive status

PenpoaykTuBHbIN BO3pacT / 96.696% (761/787) | [0.95;0.98] | 97.238% (704/724) [0.96; 0.98]

Reproductive age

MpemeHonay3sa / Premenopause 3.304% (26/787) [0.02; 0.05] 2.762% (20/724) [0.02; 0.04]

Onepauyn Ha MonoYHo xeneae / Breast surgery
He 6bino onepaunii / No surgeries 98.475% (775/787) | [0.97;0.99] | 98.343% (712/724) [0.97; 0.99]
Bbinn onepaunn / Were surgeries 1.525% (12/787) [0.01;0.03] 1.657% (12/724) [0.01;0.03]
Mprem ropmoHaneHbix Npenapatos / Taking hormonal drugs
Ha / Yes 19.695% (155/787) | [0.17;0.23] | 21.409% (155/724) [0.19; 0.25]
Het / No 80.305% (632/787) | [0.77;0.83] | 78.591% (569/724) [0.75; 0.81]
HacnencteeHHas npeapacnonoxeHHoCTb / Hereditary predisposition
Ectb / Yes 31.004% (244/787) | [0.28;0.34] | 31.077% (225/724) [0.28; 0.35]
Het / No 68.996% (543/787) | [0.66; 0.72] | 68.923% (499/724) [0.65; 0.72]
MyTtaums BRCA / BRCA mutation
BRCA1 / BRCA1 100% (6/6) [0.52; 1] 0% (0/18) [0; 0.22]
MyTauuii He BbisBneHo / No mutations 0% (0/6) [0; 0.48] 100% (18/18) [0.78; 1]
CumnTom BTSIrMBaHMA cocka / Symptom of nipple retraction
Ha / Yes 0% (0/787) [0; 0.01] 2.486% (18/724) [0.02; 0.04]
Het / No 100% (787/787) [0.99; 1] 97.514% (706/724) [0.96; 0.98]
CvmnToM BblaeneHns n3 cocka / Symptom of nipple discharge
Het /No 99.111% (780/787) [0.98; 1] 100% (724/724) [0.99; 1]
KpogsiHncTole / Bloody 0.889% (7/787) [0;0.02] 0% (0/724) [0;0.01]
Tun ctpykTypbl ACR / ACR Structure Type

C 72.935% (574/787) [0.7; 0.76] 67.818% (491/724) [0.64;0.71]

D 27.065% (213/787) [0.24; 0.3] 32.182%
(233/724)

Onucanne 3D-Y3U

3D-aBTOMaTM3MPOBAHHASA YbTPA3BYKOBAs CUC-
Temalnvenia (3D-Y3W) nponssoactea GE Healthcare
(CaHHumBenn, Kanngophusa, CLLUA) 2018 roga Bbiny-
cka — 3TO KOMMbIOTEpPHAs CucTemMa [Ojis OLEHKU
NAOTHOM MOJIOYHON Xeneabl. Kaxpasas mMonoyHas
Xenesa Oblna BM3yann3npoBaHa B TPEX MPOEKLNSX:
6okoBoli (LAT), nepenHesanHei (AP) n meamanbHoOM
(MED) ¢ aBTOMatmyeckmm [aTyvkoM C JIMHENHOMN
mMatpuuen ot 6 4o 14 Ml NnpuKpeneHHbIM K XeCT-
KOW KOMMNPECCMOHHOM naactuHe (naowaab 15,4 x
17,0 x 5,0 cm).

Mocne 3aBepLueHns cbopa AaHHbIX YIbLTPa3BYKO-
BOW CMCTEMOW BECb MACCKB NnepenaBasncs Ha crneun-
anbHyl0 paboyyld CTaHUMIO O/ UHTeprnpeTauuu.
OueHky nsobpaxeHuii 3D-Y3W BbinonHaN oaMH Bpay
YNIbTPa3BYKOBOM AMArHOCTUKM CO CTaxem paboThbl
bonee 7 ner.

Onucanne Y3U

Y3 BbINONHSANN ABA Bpaya ybTPa3BYKOBOM amar-
HOCTUKM CO cTaxem paboTbl Gonee 7 net. Mccne-
[OBaHVe NPOBOAMIOCH B NOJIOXEHNM NIeXa C pyKamm
3a roJioBoN, C nocnenoBartesibHbiIM CKaHMPOBAHMEM
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KaXaoro kBagpaHta 06enx MOJIOYHbIX Xene3e B ca-
rMTTaNbHOM N aKCUanbHOW NI0CKOCTSX, C UCcnenoBa-
HMEeM PeTpoapeosIIPHON 06MacTN N aKCUNNAPHbLIX
obnacTei ¢ ABYX CTOPOH. YCTPOWNCTBA, UCMOJIb3yeMble
ons nposeaeHuns 2D-Y3W, skntovann GE LOGIQS 8 (GE
Medical Systems, Mwunyoku, BuckoHcuH, CLLA),
Toshiba Aplio 300 (Canon AnoHus) — ynbTpasByKOBbIE
CUCTEMbI 9KCMEPTHOro knacca.

UVHTEepBEHLMOHHbIE BMELLATEIbCTBA

Mpn BbISBNEHUN N3MEHEHWUI, OLIEHEHHbIX KaTero-
puein BI-RADS 4-5, BbinonHAnacbk core-6uoncus
nopg, yNbTPa3ByKOBbIM HaBEOEHMEM C MOMOLLBIO che-
umanbHom cuctemsl ons éuoncun Bard-Magnum, no-
nyaBToMaTmyeckoe yctponctso u um 14 G unm 12 G,
noJsly4eHHble 00pa3slbl OMpaBnsiiM Ha FUCTONOrMYe-
CKO€e 1 UMMYHOTMCTOXUMMYECKOE UccnenoBaHume.

Craructunydeckuii aHaam3

Cratuctuyeckass o6paboTka BbIMOAHANACL C MO-
MOLLLbIO g3blka nporpammMupoBanusa R. [ns onpege-
NeHVs Yncna HabNAeHUA NPU KaXa0M Tune Bo34ei-
CTBUS B K&X0M rpyrne Nnpou3BoAMICA pacyHeT MOLL-
HOCTM MPOMOPUUIA MPU YPOBHE 3HaYMmocTn 95%
n mowHocTeio 0,8 ¢ npenBapuTenbHBIM PAcYETOM
BeNnn4MHbl adpdekTa. [aHHble, Heobxoaumbie Ons
pacyeTa BenuyinHbl apdekTa, Oblan B3ATLHI U3 Ucchne-
poBaHug Y. Xin n coasT. (2021) [10]. Ana onucaxus
KONMYECTBEHHbIX NoKasaTesiei NPoBOANNACH OLEHKa
Ha HOPManbHOCTb pacnpefeneHys, B Ka4eCTBe MeTo-
na ucnons3dosancs kputepuin LLlannpo-Yunka. Onpe-

@ KaTeropwus BI-RADS
BI-RADS categories

[ BI-RADS 1 M BI-RADS 4b

[0 BI-RADS 2 [ BI-RADS 4a

[@ BI-RADS 3 M BI-RADS 5

400 ~

300 -

200

100 |-

KonunyectBo naumeHtoB / Number of patients

A B
pynna / Group

nensanacb YyBCTBMTENbHOCTb, CNEUMDUYHOCTb N TOY-
HOCTb. [Jn9 NOCTpOeHus NpeackasatesbHOn Moaenu
Ha OCHOBAHMWN OAHHbLIX MCMNONb30Banachb NOrucTnye-
cKkasi perpeccus.

P63y.l1 bTaTbl UCcCiegoBaHuda

Mo peaynsTatamMm BbiNoOAHeHUs Y3W Obin noctas-
NleH [MarHo3 3JI0Ka4eCTBEHHOro o0b6pa3oBaHus
B rpynne A B 1,91% (15), B rpynne B B 6,49% (47).
Mpw BbinonHeHun 3D-Y3WM 6Gbin noctaBfieH AnarHos
3/10Ka4ecTBEHHOro 06pa3oBaHus B rpynne B 8 6,077%
(44). Ha puc. 2a npencrtaBneHo pacnpeneneHve
naumeHTok no cucteme BI-RADS. lNaumeHTkam, Ko-
TopbiM Obina onpepeneHa kateropus BI-RADS 3,
BbInosHsAM MPT-nccneposaHue 1 no ero pesynbra-
Tam Obina onpepeneHa kateropus BI-RADS 2 B 196
n BI-RADS 4a B 33 cnyyasix (puc. 26).

OcHOBHbIe pe3ynbTaTbl MMCTONOMMYECKOro U UM-
MYHOMMCTOXMMUYECKOrO0 UCCNEeA0BaHUI Mo pesynb-
TaTamM MpoBeAeHHon OGuoncun npencTaBieHb
B TabN. 2, OCHOBHbIE pe3ynbTaThl ONpPeaeneHns Tou-
HOCTW, YYBCTBUTENBbHOCTU U cNeuuduyHoCcTn -
B T1abn. 3. CornacHo noJiydeHHbIM pe3ynbTaTam,
3D-Y3W nokasano ny4ywne pesdynsraTtbl N0 NokasaTe-
M0 0TOaNaHCMPOBAHHOM TOYHOCTU U YYBCTBUTESIbHO-
CTU M COMOCTaBUMbIE pe3ynbTaTbl MO MokasaTesnto
cneumounyHocTn, yem Y3U B 2D-pexunme.

OcHOBHbIE pe3ynbTaThbl NpPeacTaBeHbl Ha puc. 3
n B Tabn. 4. Cnenyet OTMETUTb, HTO NPOrHOCTMYECKas
MOJEeNb Takke NoKadbiBaeT NyudLUylo 3PPEeKTUBHOCTb
3D-, yem 2D-Y3W.

Core-6uoncusi/
CrepeoTakcuyeckas buoncus/
MyHKUMOHHas Guoncus
Core-biopsy/ Stereotactic biopsy/
Needle biopsy
n=100

Puc. 2. PacnpeneneHne nocTtaBneHHbix kateropuii BI-RADS nocne BbinonHeHus Y3U (@) n KONMMYeCTBO NauMeHTOB, KOTO-

pbiM Obina BeinonHeHa 6uoncus (6).

Fig. 2. Distribution of BI-RADS categories after ultrasound (a) and number of patients who passed biopsy (6).
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TaGnuua 2. Pe3ynbtaTbl TMCTONOMMYECKOr0 U UMMYHOTMCTOXMMIUYECKOrO UCCNEA0BaHNIA
Table 2. Results of histological and immunohistochemical study

MpoueHTHag ponga 95% AU MpoueHTHaqa ponga 95% OM
"0::3:'_"9"5 Percentage 95% ClI Percentage 95% ClI
etric
Mpynna A lpynna b
l'cTonornyeckoe ncenenosanme / Histological examination
MHBa3MBHbIV LONBKOBBIN pak 13.333% (2/15) [0.02;0.42] 0% (0/37) [0;0.12]
Invasive lobular carcinoma
MNHBa3MBHbI pak HecrneumanbHoro Tuna 60% (9/15) [0.33; 0.83] 67.568% (25/37) [0.5;0.81]
Invasive non-special type cancer
MpOTOKOBbINA pak in situ 26.667% (4/15) [0.09; 0.55] 32.432% (12/37) [0.19;0.5]
Ductal carcinoma in situ
MMMyHorncToxmmmyeckoe nccnegosaHue / Immunohistochemical study
Heratus / negative 60% (9/15) [0.33; 0.83] 10.811% (4/37) [0.04;0.26]
Her-2 neu / Her2/neu 0% (0/15) [0; 0.25] 16.216% (6/37) [0.07;0.33]
P3+PI +Her-2_neu 0% (0/15) [0; 0.25] 16.216% (6/37) [0.07;0.33]
ER+PR + Her2/neu
P3+PI +Her-2_neu HeraTtus 40% (6/15) [0.17;0.67] 56.757% (21/37) [0.4;0.72]
ER+PR+ Her2/neu negative
CreneHb 3n0kayecTBeHHOCTH / Malignancy
Il (ymepeHHasi 6-7 6annos) 40% (6/15) [0.17;0.67] 51.351% (19/37) [0.35;0.68]
Il (moderate 6-7 points)
Il (Bbicokasi 8-9 6annos) / lll (high 8-9 points) 60% (9/15) [0.33; 0.83] 48.649% (18/37) [0.32;0.65]
OnpepeneHune 4yBCTBUTENBHOCTU, CNELMPUYHOCTU 1 TOYHOCTN METOLOB.
Determination of sensitivity, specificity and accuracy of methods.
Ta6nuua 3. Pe3ynbtaThl CTAaTUCTMHECKOrO aHanmaa B rpynnax A u B
Table 3. Results of statistical analyses in groups A and B
T KK ™ nng | onu Y Cn oT
MeTon, A P | kc | MT | PPV | NPV | s Sp | BT
Y3W B rpynne A 0.99
Ultrasound in group A [95% ay: 0.98,1] | 001 | 08 | 1 0.8 1 0.8 0.9
Y3W B rpynne B 0.98
Ultrasound in group B | [95% AV: 0.96,0.99] | O | 077 | 003 | 07 1 099 | 089 | 098 | 0.94
3D-Y3W B rpynne B 0.98
3D Ultrasound in group B | [95% [W: 0.97, 0.99] 0 0.86 | 0.07 0.8 1 0.95 0.99 | 0.97
Y3W B BbIOOPKE
naumeHTok no 40 net 0.98
Ultrasound in a sample [95% OM: 0.98, 0.99] 0 0.78 | 0.07 0.73 1 0.87 0.99 | 0.93
before of 40 years

MporHocTnyeckas oueHka meToaos / Predictive evaluation of methods.

lpumeyaHne. T — TO4HOCTb, p — p-value, KK - koadduumeHT kanna, TM - tect MakHemapa, ML, - nonoxvtensHas
nporHocTmyeckas ueHHocTb, OML, — oTpuuaTtenbHas NPOrHOCTUYeCKas LEHHOCTb, Y — 4yBCTBMTENBHOCTL, Cn — cneuu-

¢dunyHocTb, OT — oT6anaHcUpoBaHHas TOYHOCTb.

Note. A - Accuracy, p - p-value, KC - Kappa Coefficient, MT — McNemar Test, PPV - Positive Predictive Value, NPV -
Negative Predictive Value, S — Sensitivity, Sp — Specificity, BT - Balanced Accuracy.
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Puc. 3. a - ROC-kpuBas npeackasartenbHol mogenu onis metoga Y3M no gaHHbIM, nonyveHHbiM B rpynne A; 6 — ROC-
KpuBas npepackasaTenbHoOM Mogenun ans metoga Y3M no gaHHbIM, nosydeHHbIM B rpynne B; B — ROC-kpuBas npenckasa-
TenbHOM Mopenu ansg metoga 3D-Y3WM no paHHbIM, nonydeHHbIM B rpynne B; r — ROC-kpuBas npeackasaTensHoOM Moaenm
ona metona Y3M no gaHHbIM, NoJly4eHHbIM B BbIGOpKe naumeHTok ao 40 ner.

Fig. 3. a - ROC curve of the predictive model for the ultrasound method, according to the data obtained in group A; 6 - ROC
curve of the predictive model for the ultrasound method, according to the data obtained in the group B; B — ROC curve of the
predictive model for the 3D ultrasound method, according to the data obtained in group B; r - ROC curve of the predictive
model for the ultrasound method, according to the data obtained in a sample of patients under 40 years old.

Ta6nuua 4. OnpefeneHve Niowaam nom KPUBOM NPeacTaBieHHbIX NPeackasaTeNbHbIX Moaenel MetToaa B rpynnax A v B
Table 4. Determination of the area under the curve of the presented predictive models of the method in groups A and B

MeTop, / Method

Mnowapb nopg KpUBOM
Area Under Curve

Y3W B rpynne A / Ultrasound in group A
Y3/ B rpynne B / Ultrasound in group B

Y3W B BuiOOpKe naumeHTok a0 40 net / Ultrasound in a sample before of 40 years

ABUS B rpynne B / ABUS in group B

0.947 95% CI: 0.894- 1
0.903 95% CI: 0.82-0.986
0.916 95% CI: 0.853-0.979
0.968 95% CI: 0.925-1
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KnuHunuyeckoe HaGnogeHue

Maumentka M., 32 ropa. lMokasaHune K nccnengoBaHuio:
YNIOTHEHWE B IEBOI MOJIOYHOM Xenese okono 1 mec, 6ones-
HEHHOCTb B 00EeMX MOMOYHbIX Xene3ax. AHaMHe3 He OTsAro-
LLieH, B TOM 4YuClie CEMENHBIN. B BepxHEM BHYTPEHHEM KBa-
apanTe (BBK) neBoi M0no4HOM xenesbl nanbnmpyeTcs y3no-
BOe 06pa3oBaHue oo 1,2 cM B AnamMeTpe, B HUXKHEM HapYX-
Hom kBagpaHTe (HHK) — no 1,5 cm B anameTpe, 6€3 4eTkux
KOHTYPOB, MIOTHOE, HE CNAasiHO C OKPYXXaOLLMMU TKAHSMMU.

ABTOMaTM3npoBaHHoe 3D-ynbLTPasBykOBOE CKaHMPOBA-
HMe MOJIOYHbIX Xene3 npeacTasneHo Ha puc. 4. Mynbtu-

LLEHTPUYHBIN pak neBoi MosnoyHom xenesbl. MD BI-RADS 2,
MS BI-RADS 4C.

Peaynbtatel Y3 npepctaBneHbl Ha puc. 5. YnbTpa-
3BYKOBbIE MPU3HAKN BblpaXeHHOro anddysHoro dmnbpo-
afieHoMarto3a 06erx MOJIOYHbIX Xene3 ¢ npeobnagaHnem
XenesncToro KoMMoHeHTa (afeHo3). YnbTpa3BykoBas
oueHka BI-RADS cnpasa 2/cnesa 4C. MMCTONOrMYecKku Bbl-
SIBMIEH VMHBA3WBHbIA pak HecrneumanbHOro tmuna Ha ¢GoHe
npoTtokoBoro G 3. MMIMMYHOrMCTOXMYECKOE UCCNenoBaHne:
ER - 8 6annos, PR - 8 6annos, HER2/neu - 2+, Ki-67 -
70%. MaumneHTKe NokasaHo onepaTUBHOE JIe4eHNeE.

Puc. 4. Cnctema 3D-Y3U. AHanna 3D-AaHHbIX HAa yNbTPa3ByKOBOM annapaTte (a—r).
Fig. 4. 3D ultrasound system. Analysis of 3D data on an ultrasound machine (a-r).
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Puc. 5. a - axorpamma n1ieBort MOI04HOM Xxenesbl. B BBK
onpepensietca obpa3oBaHWe HenpaBWIbHON HOPMBbI;
6 — axorpamma IeBoi MoJIo4HoOl Xxenesbl. B pexume Micro
Pure onpepensiotca kanbumHaTbl; B — 3xorpaMma nesou
MOJIo4HOM Xenesbl. B pexume UAK — nepuHoaynspHble
JIOKYCbl KPOBOTOKA; I — 9XOrpamMma JIeBON MOMOYHON Xene-
3bl. B BHK onpepensetcs o6pa3oBaHre oBasibHOW HOpPMbI;
A4, — 9xorpamMma IeBO MOJSIOYHOM Xenesbl. B pexnme ana-
cTorpadun kaptupyetca anactotmn N2-mo3anyHbI 3ene-
HO-CuHMin. KoaddunumeHt gedopmanmm — 2,18.

Fig. 5. a — echogram of the left mammary gland. An irregular shape is determined by the upper inner quadrant; 6 — echogram
of the left breast. In the Micro Pure mode, calcifications are determined; B — echogram of the left breast. In the CD mapping
mode, there are perinodular loci of blood flow; r — echogram of the left breast. In the upper outer quadrant, an oval-shaped
formation is determined; g, — echogram of the left breast. In the elastography mode, the N2-mosaic green-blue elastotype is
mapped. The strain coefficient is 2.18.

Puc. 6. Lindposasa mammorpadus o6erx MoJIoYHbIX Xxenes. a, 6 — kocas MeauonartepasbHas NPoeKkLms; B, I — KpaHMokKay-
[anbHasa Npoekums.

Fig. 6. Digital mammography of both breasts. a, 6 — oblique mediolateral projection; B, r — craniocaudal projection.
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[anee Oblna BbiNOSHEHA pAnarHoctudeckas MMI
(puc. 6), Tak KaK BbISIBNEHO NOAO3PUTENIbHOE HOBOOOPA30-
BaHue npu 2D- n 3D-Y3W.

KanbumnHatel: cnesa B BBK onpenensiotca B CTpykType
ANPPY3HO MHOXECTBEHHbIE NONIMMOP@PHbLIE MUKPOKASbLN-
HaTbl. MHPWnbTpaTBHas ¢dopma obpa3oBaHmst eBO MO-
JIOYHOW Xene3bl? HenakTaunoHHbii mactuTt? Tun C no ACR.
MD BI-RADS 2, MS BI-RADS 4A.

OO6GcyxaeHue

Mpobnema paHHEro BbISIBNEHUS paka MOJIOHHOW
Xenesbl Yy MONOObIX XEHLUMH SBNSETCH aKTyasbHOM
N paccMmaTpuBaTb €e ClefdyeT C TOYKM 3PEeHus He
TONbKO 9PPEKTUBHOCTN METOAA, HO U BbIXUBAEMO-
CTV NALMEHTOK.

PaHHee BbISIBIEHNE CHMXAET CMEPTHOCTb cpeau
XEHLLMH C pakoM MOMo4YHOM xenesbl [13]. B HacTos-
wee Bpemst ACR pekoMeHayeT exerogHo MaMmmorpa-
dUYECKNIN CKPUHWHT, Ha4YnHas ¢ 40 neT, ons XXeHLLMHbI
CO CPEeLHVM PUCKOM PasBUTUS paka MOMOYHOW Xene-
3bl [13]. XXeHWuHbI ¢ 4ONONHUTENbHLIMU GaKToOpamMu,
TakKMMN Kak CEMENHbIM aHaMHE3, reHeTU4eCKnNin ak-
TOP MyTauumn, SHAOMEHHbIE FOPMOHasbHble hakTopbl
N rOPMOHO3aMeCTUTESNIbHAas Tepanus, UMEIOT PUCK
BblLLEe CPELHEro pas3BuTUS paka MOJIOYHOW Xenessbl,
M 9TO TpebyeT JanbHehLero paccMoTpeHus bonee
paHHero u1/vnmn 60s1ee MHTEHCMBHOIO CKpUHUHIa [13].

Ha cerogHsIlLWHMIA OeHb CYLECTBYIOT UCCeaoBa-
HUS, KOTOPbIE MPOAEMOHCTPUPOBANN AHANOTMYHYIO
auarHocTuyeckyto agpdektTneHocTb 3D-Y3M no cpas-
HeHuto ¢ 2D-Y3W, Ho B uenom obume pesynbrathbl
OblnM NPOTMBOPEYMBLIMU. B HEKOTOPbLIX MccnenoBa-
HUsx coobulanock, 4to 3D-Y3W nmeeT 6onee BbICO-
Kyto 4yBCTBUTENBHOCTL — OT 95 go 100% un Gonee
HU3KY crneumpuyHocTb — oT 58 no 95% [14-16].
HanpoTuB, B opyrux nccnenosaHumax Y3 npoaemoH-
CTPMPOBAJIO NPEBOCXOAHYIO YYBCTBUTENbHOCTb, B TO
BpeMs kak 3D-Y3U — Heckonibko 60see BbICOKYIO crie-
unduryHocTs [17, 18].

ABTOpbI YKa3bIBAKOT [ABE MPUYMHbI BONee HU3KOM
yyBcTBUTENBHOCTYN 3D-Y3W. BO-NEPBbIX, y PEHTIEHO-
NI0roB ObI1I0 Mano onbITa UHTEPNPeTauumn n3odbpaxe-
Hun 3D-Y3U [19, 20]. OgHO mccnemoBaHue Takxke
nokasano, 4TO BCe MPOMYLLEHHbIE PakM MOXHO BblI0
NPOOEMOHCTPUPOBATL B PETPOCMNEKTMBHOM aHanm3e
[21]. Bo-BTOpbLIX, 3D-Y3WN Morno nponyctuTe nopa-
XEeHuNs n3-3a nioxoro kadectsa nlobpaxeHusa [21].
B Hawewm LieHTpe ka4yecTBO M300paeHuin Noy4eHo
Ha BbICOKOM ypoBHEe. CpegHUin MeguumHCKMi nepco-
Han, paboTatowmi ¢ cuctemon 3D-Y3WU, npowen go-
CTaTO4YHYO MOArOTOBKY, YTOObI rapaHTMpPOBaTL kaye-
CTBO MOJIy4EHMS M300paKeHuin, cneumanucTbl yib-
TPa3BYyKOBOM OMArHOCTUKM UMEIOT BbICOKUIN KBaNW-
GUKAUVOHHBLIN  YPOBEHb AN  UHTEpnpeTaumn
n3o06paxeHuii. Takke CTOUT 00paTUTb BHUMaAHME Ha

TO, 4TO TpebyeTca Bonee KOPOTKMIA CPOK OBOydHeHMs
OJ19 TOro, 4To0bl PYTUHHO BbINONAHATL 3D-Y3WU, npu
9TOM METOL MMEeeT COMOCTaBUMYIO AMarHocTuye-
CKyt0 3 dEKTMBHOCTb B CPABHEHUN C BbIMOIHEHNEM
Y3 [10]. 310 nog4epkmnaeT npenmyLiectsa 3D-Y3U
nepen Y3W: 3D-Y3W meHee 3aBUCUT OT onepaTopa u
MOXET CHM3UTb pPaboyyto Harpyaky Ha CneLumanncToB
3a cyeT 00y4yeHus KBanMdUUMPOBAHHbLIX crieunanm-
CTOB CO CpeaHUM MeauLUMHCKMM 06pa30oBaHMEM.

BoiBOoAbI

1. 3D-Y3W npencraBnsgetcs nepcnekTUBHbIM
METOO0M, AOMNOSHAIWMM NPOrpaMmbl CKPUHWHTA,
B OCOOEHHOCTM Y XEHLUMH C MJIOTHOW MOJIOYHOMN
xene3on. MNMpepcrasneHHas METOAMKA MOBLILWAET Ya-
CTOTY BbISIBNEHNS paka.

2. CornacHo NpoBeOeHHOMY Hamu uccnenoBa-
HWIO, gnarHocTnyeckas ap@PEKTMBHOCTL aBTOMATU-
31poBaHHOro Y3M MONoYHbIX Xenes3 y naumeHToK Ao
40 neT conocTaBMMa No nokasaTento cneundunyHo-
CTW 1 JlyyLLe MO NokasaTesito TOYHOCTU, YyBCTBUTESb-
HOCTW, NyyLle NPOrHOCTUYeCKas Moaenb MeToaa no
CPaBHEHUIO C YNbTPa3BYKOBbIM WCCEL0BaHMEM
B 2D-pexunme.

3. OpHako 2D-Y3W nmeet orpaHnyeHms, B 4acT-
HOCTW 3aBUCKMMOCTb OT onepaTopa, HeGObLIOE none
0630pa, KOTOPbIE OrPaHMYMBAIOT Er0 LLUMPOKOE BHEL -
peHune. B 1o xe Bpems 3D-Y3U nmeeTt npemmyLiectea
B cpaBHeHun ¢ 2D-Y3W, a umMeHHO: BOCMpPOM3BO-
OMMOCTb, HE3ABUCMMOCTb OT onepartopa, ObicTpoe
nosydeHne n3obpaxeHne, BPEMS MHTepnpeTauuu
n3obpaxeHns okono 3-5 MUH Ha OOHO MccneLosa-
HME, BOBMOXHOCTb “OBONHOr0 YTeHMs” pe3ynbLTaTos.

4. Takum o06pasom, 3D-Y3W cTtaHOBMTCSH MHOro-
obelanWmm MeToaoM 01 UHTEerpauumn B KNMHUYe-
CKYIO MPAaKTMKY Y XEHLUMH BCEX BO3PACTHbIX rpynm,
B TOM 4YuUCne pPenpoaykTUBHOrO BO3pacTa, C y4eToM
nepcoHanM3npPoBaHHOr0 Noaxoga K nporpaMmmam
CKPUHMHra.

Yuyactue asTopos

lapaHuHa A.9. — KOHLENUMS 1 an3aH nccnegoBaHus,
NPOBEAEHNE NCCNEAOBAHNS, aHANN3 N NHTepnpeTaums no-
JIY4EHHbIX OaHHbIX, HaNMCaHWE TEeKCTa M CTaTUCTUYecKas
00paboTka AaHHbIX.

XonnH A.B. — KOHUENUMSA 1 au3anH nccnegoBaHus, noa-
roTOBKa 1 pefakTMpoBaHMe TEKCTA, YTBEPXAEHNE OKOHYa-
TENbHOrO BapuaHTa cTaTbu.
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