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HAYAJ10 PABOTbl, ObOPYAOBAHME,
HABbIKU YINMPABJIEHAA U TEPMUWUHONOINA

Awot CaprcsH, AOKTOP MeANLNHDI
KentnuH Mapcuna, uneH AMepunKkaHcKoro o6uecrsa sxokapauorpadum,
3aperncTprupoBaHHbIN CeLVanancT o COCyANCTbIM TEXHONMOrMAM

MpeumywecTBa ynbTpasBykKa

« HeuHBa3nBHOCTb

« bonblume BO3MOXHOCTU

» bbicTpoTa, yHMBEpcanbHOCTb
1 BOCMPOU3BOAMMOCTb

+ JKOHOMUA BPEMEHM
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HAYANO
PABOTbI



HAYANO 3PUTE/IbHBIA  AKYLIEPCTBO MbILULbI,

BBEJJEHUE CEPALE »MBOT AOPTA  COCYAbl JIETKME MAHUNYNALKUN  NMPOTOKOJbI

PABOTbI HEPB UTWUHEKOJIOTMA KOCTUUTIB

Pdunsuka

1 AnnHa BONHbI, Bbicokasa yacToTa
I

YacroTa
Yuncno noBTopeHnA BOfHbI 3a 1 C.
1 repy = 1 BonHa/c.

JAnuHa BOsHbI

10 paccTtoAaHne, KOTopoe NPOXOAUT YyNnbTpPa3BYyKO-
BadA BOJIHa 3a OAVH LUKII.

©
=3
<
_ =
YacToTa ynbTpasByka paBHa 06bl4HO 2—12 mnH MIy £ [nvHa BonHbi
(M — mera). 3
g Hwu3kas yactoTa
I
CkopocTb g
s
=}

CKOpOCTb yNbTPa3BYKOBOW BOJTHbI, MPOXOAALLEN ye-
pe3 cpefly, 3aBUCKT OT MIOTHOCTM CpPeabl.
CKOpOCTb B MATKMX TKaHAX 1540 m/c.

Amnnutyga
MnKoBbIN MOAbEM YNbTPa3ByKOBOW BOMHbI (4em
BbllE aMMMTyAa, TeM 6onee BblpakeHa BOJIHA OT-

paxeHus).

Bpema



BBEJAEHUE

HAYANIO
PABOTbI

CEPALE

OTpaxeHue

MepeHanpaBneHne YacTu ynbTPa3ByKOBOW BOJHbI OOPATHO K U3lyyaTento.

OTparkeHue ABMAETCA OCHOBOW, Ha KOTOPOW 6a3MpyeTcs yNbTPa3ByKOBOE CKaHNPOBaHMe.
Yem 6onee neprneHAMKYNAPHbI YIbTPas3BYKOBbIE fyun uUCCegyembiM CTPYKTypam,
TeM JlyuLle OTPaXXeHVE 1 BU3yanm3aums.

MpenomneHune

310 nepeHanpasneHune yanpa3ByK030|7| BOJIHbI, KOrAa OHa MPOHMKaeT Yyepe3 rpaHuuy
MeXxAay AByMA cpefamm pasnquoﬁ NMNOTHOCTbIO (aKyCTI/NeCKI/IMI/I CcBOWCTBaMM).

YnbTpasBykoBon

YnbTpa3ByKoBOW nyy
nyd pasByl Yy

OTpaxeHHbIi OTpaxeHHbIN
YNbTPasBykK YNbTPasBykK

Cpepa 1

Cpepa 2

MepepaHHbIA/
NpenoMNeHHbIN
yNbTpasByK

AKyCTI/I'-IeCKaﬂ MOLLHOCTb

3TO KONMYECTBO SHEPTUM, U3NTyYaeMoe AAaTUMKOM. DHEPrUA AOMKHA OblTb YMEHbLUEHa,
Hackosibko BO3MOXHO. ALARA (TaK HU3KO, HaCKOJIbKO 3TO YMECTHO) — MPUHLNWI, KOTO-
pbii HeobxoaMMo cobntoaaTb ANA MUHUMU3ALMY BO3MOXHBIX O1ONOrMyecknx sdppeKkton
YNbTPa3BYKOBOWN SHEPruu B TKAHAX.

3PUTE/IbHbIA  AKYLIEPCTBO MbILLILbI,

KUBOT ~ AOPTA  COCYAbI  NETKHE HEPB WUTWHEKOJIOTUA KOCTUMTIB

MAHUNYAALAN

MPOTOKO/1bl




HAYANO 3PUTE/IbHBIA  AKYLIEPCTBO MbILULbI,

BBEJJEHUE CEPALE »MBOT AOPTA  COCYAbl JIETKME MAHUNYNALKUN  NMPOTOKOJbI

PABOTbI HEPB UTWUHEKOJIOTMA KOCTUUTIB

PaspelueHune

OceBoe paspelueHne

Bo3moxkHoCTb pa3nnyaTtb ABe 651M3K0 PacnonoXeHHble CTPYKTYPbl, KOTOPbIE NneXXaTt
Ha pa3H0|7| rny6v|He napannenbHO ynbTPa3ByKOBbIM J1y4aM. MoxeT 6bITb ynyuweHo
npwv NCNONb30BaHNK AaTUYMNKa 6oree BbICOKOW YacTOTbl.

BbokoBoe paspelueHne

Bo3moxHOCTb pasnuyaTh ABe 6NN3KO PacnosioXeHHble CTPYKTYpPbl, KOTOpble nexat
Ha OAHOW rny6uHe. MoXeT GbITb YNyULLEHO HAaCTPOIKON PpoKyca.

DokycHan 30Ha

BbokoBoe OceBoe
paspeLueHune paspelueHvie



JaTunkn

Mbe3oanekTpuuecknin 3ppekr

B ynbTpa3BykoBOM [laTuvike €CTb KPUCTaIbl, CAEMAHHbIE 13
Nbe303/1eKTPUYECKOro matepuana. Korga nepemeHHoe snek-
TPWUYECTBO NPOXOAUT Yepe3 KpUCTan, Kpuctann gepopmu-
pYyeTca 1 reHepripyeT yNbTPa3ByKOBYIO BOJIHY, KOTOpas npo-
HVKaeT B TKaHW. Koraa ynbTpa3sBykoBas BOSIHA OTpaXkaeTcs,
OHa MPOHUKAET 06PATHO B AATUUK, YAAPAETCA O MOBEPXHOCTb
KprcTanna, Kpuctann gepopmMmupyetcs, npeobpasys 3Ty Me-
XaHWYECKYI0 SHEPruio (JaBieHne yNnbTPasBYKOBOW BOJHbI)
B 3N1eKTPUYECKME CUTHANbI.

HoBble AaTUMKM — MaTpUUHbIE, OHW COAEPXKaT KPUCTabl
WAV FPYynMbl KPUCTANIOB 1 PAcnosioXKeHbl BLOMb pabouer
NOBEPXHOCTU AaTuyKa.

B paTuvkax c nocnepoBaTeNibHbIM MpeobpasoBaHMeM MNPo-

UCXOAUT nocniefoBaTenbHad akTUBaLMA KaXAoro Kpucran-
na (M3nyyvatoLero ynbTpasByKoBYIO BOJIHY U OXUAAOLErO ee
BO3BpalLeHWA Nepep akTuBaLe ceayoLero Kpuctanna).
K aToMy Trny, Kak NpaBuio, OTHOCATCA NINHEHbIE N KOHBEKC-
Hble AaTUMKN.

(Ma3vpoBaHHble MaTpUyHble AATUYMKM WCMOMb3YIOT Fpyn-
ny KpWCTannoB, akTUBMPYA KaXKAbliA SNEMEHT 3TOi rpynmbl
C KaXkAblM YNbTPa3ByKOBbIM MMMYSbCOM (BCA rpynna Kpw-
CTaNfIoB NOCbINAET YNbTPa3BYKOBYIO BOSIHY U XAET ee BO3-
BpalleHuA nepef HebGOMbLWMUM V3MEHEHVWEeM yrna AnAa oT-
npaBfieHVsi OYepPefHOi BONHbL. ITO AeiiCcTBUE NOBTOPAETCA,
roka He OTCKaHVpPYeTCA NOSHbIN ceKTop). MprMepom AaHHO-
ro TMna ABNAETCA KapAnabHbIA JaTUK.

JInHenHan KoHBeKCHbI

peleTka

DasnpoBaHHas
peleTka

HAYANIO
PABOTbI

3PUTE/IbHbIA  AKYLIEPCTBO MbILLILbI,

BBEAEHNE HEPB WTUHEKONOrMA KOCTUMTIB

MNBOT  AOPTA NETKKUE

CEPALE

COCyAb! MAHUNYNALUN  NPOTOKOJIbI




HAYANO 3PUTENbHBIA  AKYLIEPCTBO MbILLILbI,
BBEJJEHUE PABOTDI CEPALE »MBOT AOPTA  COCYAbl JIETKME HEPB W TVHEKONOrMS  KOCTM U TIB MAHUNYAALKUN  NMPOTOKONbI

[nana3oH yactot 2-5 Mlu.

[laTunK ¢ 601bLUOI N30THYTON Paboyelt MOBEPXHOCTHIO C BO3MOXKHOCTBIO OT/INYHOTO

NMPOHNKHOBEHVA YNIbTPa3ByKa B Fy60OK/e CTPYKTYPbl 1 XOPOLLIMM GOKOBbIM pa3peLleHnem.
KOHBEKCHblIA O6bIYHO MCnonb3yeTca NpY abAOMHaNBHOM UCCNe[0BaHNN

[wana3oH yactot 7-13 Mrlu.

BbicoKoe pa3peLueHue Ansa NOBEPXHOCTHbIX CTPYKTYP.

[noxoe NPOHNKHOBEHME B Fy6OKO PacroIOMeHHbIe TKaHW.

Wcnonb3yeTca ana nccnefoBaHuA COCY0B, CKeNETHO-MbILIEYHbIV CUCTEMbI, HEPBOB 1 3PUTENbHbIX
CTPYKTYp

JInHenHbIn

[nanasoH yactot 2,5-5 MIu.
ManeHbKas nnockas NoBepxHOCTb JaTUMKa 1 Jlydluee NPOHUKHOBeHMWe B 6onee rnybokue
CTPYKTYpbl.

Da3nposaHHas Wcnonb3yeTtca B NccnefoBaHnm cepaua, nerkux, 6proLHoii nonoctu

peLleTKa

[nanasoH yactot 4-11 M.
MarneHbKas MOBEPXHOCTb AaTuKa U Nyyllee NPOHUKHOBEHWE B Fy6OKME CTPYKTYPbI.

O6bIYHO MCMOMb3yeTCA NPY NCCIeA0BaHNN abAOMUHaNbHO 0651aCTy, IEFKUX U COCYA0B
J MVIKpOKOHBeKCHbIIZ yB3pOCJ1bIX
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3PUTE/IbHbIA  AKYLIEPCTBO MbILLILbI,

AOPTA — COCYAbI - ETKUE HEPB WUTWHEKOJIOTUA KOCTUMTIB

MAHUNYNALUN  NPOTOKOJIbI



HAYANO

BEEAERUESEYFYS ™

1. Power
2. Patient

3. Preset

4.TGC
(Time Gain
Compensation)

5.B-mode
6. ColorFlow (CF)

7.Pulsed Wave
(PW) Doppler

8. M-mode

9. Gain

CEPALE

3PUTEJIbHBIN
HEPB

AKYLIEPCTBO

XKHUBOT AOPTA  COCYAbl JIETKUE

OnpepeneHuna

KHoMKa BKOYEHNA U BbIK/IOYEHWA NUTaHNA AnviHa BONHbI

KHorka Bblbopa, BBEAEHNA N pefakTUPOBaHNA AaHHbIX

nauveHTa Yacrota

MepBoHauanbHble ycTaHOBKM. KHomMKa Bbibopa

3anporpamMmmMmMpoBaHHbIX MapamMeTPOB [/1A AAHHOTO TUNa

nccnefoBaHnA n gatumka

AkycTnyeckas
MOLYHOCTb

ALARA

yCTpOIZCTBO KOMMNeHcaunv 3aTyXxaHA BOJTH. HacrpamsaeT
ycuneHne curHana ana pa3J1VILIHOVI Fﬂy6VIHbI

CepolLKanbHblii PEXUM (PEXUM MO YMONUYaHUIO).
M306paxeHne Bcex CTPYKTYp B OTTEHKAX CEPOro B pexume
peanbHOro BpemeHu. Takxe n3secteH Kak 2D-pexum

M3BecTeH Kak LiBeTOBOW AONMIEPOBCKUA pexnm. Onpepenset
MOTOK XNAKOCTU 1 HanpaeneHne

KHonka BbIGopa MMMybCHOTO AOMMIEPOBCKOTO
nccnenoBaHus. MoKasbiBaeT B PEXUME PeanbHOro BpemeHu
CMeKTPOrpamMmmy KpOBOTOKa BO BPEMEHV TaM, Fae PacronoxeH
Ha 3KpaHe JONMIepoBCKNA Kypcop (B cepALe unm cocyae),
onpepenss HanpasneHune, NaMUHAPHOCTb, CKOPOCTb 1
MHAEKCbI NOTOKa

Likana ceporo

Pexxnm aBuxeHus. OTO6paXKaeT ABUXKEHNE aHATOMUYECKNX
CTPYKTYp BO BpeMeHU Mo IMH1M M-pexnma

YcuneHne — yBennunBaeT APKOCTb YNIbTPa3ByKOBOrO OTpakeHne
n306paxeHns

Mpenomnenne

UTWUHEKOJIOTMA KOCTUUTIB

MbILULbI,

MAHUNYNALKUN  NMPOTOKOJbI

310 paccToAHme, KOTopoe NpoxoanT
YNbTpa3ByKOBaA BOJIHA 32 OAVH LKA

Yucno noBTOpEeHNA BONHbI 3a 1 C.

1 repy =1 BonHa/c.

O6bIYHO ANA ANArHOCTUKM UCNONb3YeTCA YacToTa
B Avana3oHe 2-12 My

3TO KONMYecTBo SHepruun, Bbiaensaemoe AaT4nkom

MpUHUMN NonyyeHUs KayecTBEHHOro
N306paxxeHns Npu MUHUMANbHO BO3MOXHOM
YPOBHe 3Hepruy (Tak HN3KO, HACKOMbKO 3TO
YMECTHO).

3ToMy NPUHLMNY HEOOXOANMO CIIefj0BaThb, UTOObI
CBECTU K MUHUMYMY BEPOATHOCTb 61103dpeKToB
Y/bTPA3BYKOBOW SHEPri N Ha TKaHN

MpyHUMN NPYCBOEHVA YPOBHE Ceporo LiBeTa
(06bIUHO 256 YpOBHEN OT 6eN0ro 1O YePHOro)
TaKOB, YTO BO3BpALLAEMbIii HaM yNbTPa3ByKOBOMN
MMNYNbC OKPALLIMBAETCA B COOTBETCTBUN C €50
MNHTEHCUBHOCTBIO.

CnnbHO oTparkatoLyme aHaTOMUYeCKme CTPYKTYpbI
60onee 3XoreHHbl, TOrAa Kak HeoTpaxaroLyye
0651aCTN HEXOrEHHbI

MepeHanpasneHune yactn yﬂpra3ByKOBOIZ BOJIHbI
K €€ NCTOYHUKY

MNepeHanpasneHne ynbTpa3ByKOBOW BOJIHbI,
Korfla OHa NPOHUKAEeT Yepes rpaHnLy AByX Cpeq
C Pa3HOW NNOTHOCTbIO (aKyCTUYECKUMU
CBOWCTBAMM)



OkoHYyaHue mabin.

10. Depth

11. Freeze
12. Set/Pause

13. Measurement

14. Scroll
15. Cursor

16. Print & Media
Transfer button

17.Reverse
18. Focus

HAYANIO
PABOTbI

BBEJAEHUE

CEPALE

HacTpoiika Heo6xoanMMoii rny6uHbl Ana GoKycrpoBaHus
MCCNesoBaHns Ha HyXKHOM opraHe. [1ns ry6oKux CTpyKTyp
yBenmunBaem rnybrHy nccnefoBaHma

OcTaHaBIMBAET («<3aMOPaXXMBAET») N306PaKeHVE HA SKpPaHe
[leicTByeT aHaNOrMUYHO KHOMKE KOMMbIOTEPHOW MbILLKMN
(knaBuwwa BBOZA)

NHULMMpyeT nsmepeHrie BKNOUYEHEM U3MEPUTENbHBIX
VHCTPYMEHTOB (CneUmdUUHbIX ANA PasHbIX PeXUMOB 1
HayasibHbIX NpeayCcTaHOBOK)

MpokpyTka

HaxXmuTe Ans noABNeHVA 1 MCYe3HOBEHUA Kypcopa
KHOMKM ana nevyatu, coxpaHeHms v nepefaun JaHHbIX 13/B
mepamnadaiin

MepekntoyeHne NHANKaTOPa SKpaHa BNpaBo 1 BNeBO

DoKycrpyeT ynbTpasByKOBbIE Ul Ha MHTEpPecyoLen
rny6viHe ANA NoNyYeHVA N306pakeHrs 6onbLIero
paspeLLeHus 1 fyyLLero KauecTsa

3PUTE/bHbINA

MKNBOT HEPB

AOPTA  COCYAbl NETKME

MpocTpaHcTBEeHHOE

paspeleHne

OceBoe
paspelueHne

BokoBoe
paspelueHne

AKYLIEPCTBO

WUTWHEKOJIOTUA KOCTUMTIB

B03MOXHOCTb annapara ynydiarb AeTanu
N306paxeHuns.

OnpepfenseT cNoco6HOCTb MAEHTUGMLMPOBATL
61113KO PACMONOXKEHHbIE CTPYKTYPbI KaK
oTAenbHble 06beKTbI

Bo3mMoxHOCTb pas3nuyaTth ABe 61a13Ko
pacnonox)eHHble CTPYKTYpPbl Ha pa3Hoii rybuHe,
HaXOAALYMECHA NapasIeNbHO ybTPa3ByKOBbIM
nyyam.

MoeT 6bITb yNyyLIEHO NPV KCNONb30BaHNN
flaTurKa 6onee BbICOKOM YacToThl

B03MOXHOCTb pasnmuaTh ABe 61M3KO
pacnonox)eHHble CTPYKTYpPbl Ha OAHOI rnybuHe.
MoxeT 6bITb yNyyLLEHO HACTPOWKOI POKYCHOI
30HbI

MBIUULL, ~ yawunynawnn npotokons




HAYANO
PABOTbI

Pexxumbi

B-pexum

LWkana
ceporo

-

- -
MmnynbcHO-BONHOBOW Jonniep
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Hanpa B/ieHNe |BeTOBOro noTokKa

Mpun ncnonb3oBaHUM pexrma LIBETOBOIO NOTOKAa B BEPXHEN YacTu NPAMOYrofibHOro CTOs-
6uKa crieBa UNK CrnpaBa Ha dKpaHe 6yaeT NoKa3blBaTbCA LIBETOM MOTOK, UAYLLNIA HABCTPe-
4y AaTUMKyY, @ B H/XKHEN — nayLwmnin oT aaTumnka.

B 3TOM npumepe NoToK, MAYLWNI K AaTUMKY, KPAcHbIW, a OT AaTynKa — CUHWUIA.

HAYANO 3PUTENbHbIA  AKYLIEPCTBO MbILLbI,

BBEJJEHUE CEPOLE »KMBOT AOPTA  COCYAbl JETKME MAHUNYNALWUK NPOTOKOJIbI

PABOTbI HEPB WTUHEKONOrMA KOCTUMTIB




HAYANO
PABOTbI

YnpasneHue

YcnneHne

YpesmepHoe ycuneHve

o~ GE

Tny6uHa

~ Cngwkom —
BEPXHOCTHO <3 CM-"|

Cnuwkom rny6oko >20 cm






