


IIpenucioBue K U3TAHUIO HA PYCCKOM S3BIKE ....... 7

IIpenucaoBue K U3J1aHUIO

HA AHIJIHACKOM SI3BIKE..........ovvveeereeeieeeeeeeeeaeeeannnn, 8

TTOCBSAIIEHMS ........oovvvviiiiieeeeeeeeeeeeeiiiie e 10

BIarogapHOCTH .............cceeeeeeeiiiiiiiine. 11

VUACTHUKM MBTAHMS ........oovvvvrnnnnnnnnnrneereeneeenennss 12

InoCCapmid ..............oooeeiiiiiiiiee e 13

CrnucoK COKpauieHuii U yCJ0BHbIX

O003HAUEHMIA. ...........eeveennnnniiniiiiiiinieeeeeeeeeeeeeenns 39
hasa 1. BeeaeHue 40
OCHOBBI YJIBTPa3BYKOBOW TUATHOCTUKM....... 41

PaznuuHblie gaTYnKM 171 pa3HBIX o0JacTeit
TIPUMEHEHUST .....covvvvvvenneeeeeeeeeeeeeeeeinieeeennss 41

Hcnonb3oBaHue yIbTPa3BYKOBBIX TaTIMKOB 43

BHenrHuit Bua TKaHel Ha yabTPa3BYKOBBIX
MBOOPATKEHUISTX ...eeevvreeeeeeiieeeeeeeaeeeeeennnnnss 45

OcCHOBBI pPabOTHI € anIapaToM
YJABTPa3ByKOBOT'O MCCIICAOBAHUS

Y OTITUMU3ALUU U300PAXKEHUS .................... 47
Fhasa 2.
3BYKOBBIC BOJTHBL ........ccuvvuueeeeeeeeaaneeeerernnnnnns 51
71§70 €21 1/ (U 52
VAbTpa3BYKOBBIC JATUUKMU .........ccvvunneeennnnn.. 54
TTonydyeHre N300PAKEHUST ........ccvvvennnnnn.. 57
3epkanbHoe U IUPPy3HOE OTPAKEHUE ........ 59
buoaddexTsl yIbTpa3ByKoBOIi SHEPTUMN...... 60
Fhasa 3. [03BOHOYHUK 62
IosicHUYHBIIA OT/IEJ TIO3BOHOYHHKA ................... 63
O030P AHATOMHUM ..........cceeeeeeeeeeeeeecnnnrnnnnnnnns 63
METOMMKA ....oeeeeeiiiiieeeeeeeeiiieee e e e e 64

OrnasneHue

naBa 4. BepxHAA KOHEYHOCTb 70

I11e4eBO€ CIIIETEHHUE. ..........cceeeeeeeeeriieinninennnnn 71
O030D AHATOMMU ..........covvvvvriinieeeeeaaaaanennnnns 71
METOMMKA ...cvvvvviiiiiieiieeeeeeeeeeeeeeeeeeeeeaeens 71

I1neYeBOi CYCTAB ...........ccevvveeeeiiiiieeeeeiiiies 75
O030D AHATOMUM .......cvvvneeriirinneeeeeerieeeeeennns 75
METOMUKA ...oevvvveeeiiieiieeeeeeeeeeeeeeeeeeeeccccccaa, 76

TII€UO ..o 83
O030D AHATOMUM .......ovvvnneeeeirieeeeeerieeeeeennns 83
METOIMMEKA ..vvvvnneeeeeeeeeeeiiriiiiiiiieeeeeeeeeeeennnnns 84

JIOKTEBOM CYCTAB ...........ccoevviiiiiiiiiieieeeeeeeeeeeees 87
O030D AHATOMUM ......ccevvennereiiieeeeeiieeeeeeeann. 87
METOIMMEKA ..vvvvineeeeeeeeeiereririiiiiieeeeeeeeaeaennnnns 88
IToBepXHOCTHBIN 1 MTYOOKUA
JIYUEBBIC HEPBBI .....coeeeeeiieererrrrrereerereeeeeennss 90

JucTanbHas YacTh npeamnieybs,

JIy4e3ansICTHBIA CYCTAB M KHCTb ................oo...... 96
Q030D AHATOMMU ........coovvvevvrnrieeeeeeeeeeeeeenns 96
METOIMEKA ..vvvveneeeeeeeeeeeeiiiiiiiiieieeeeeeeeeeeeeenans 98

108

FnaBa 5. HN)XHAA KOHEYHOCTb

IIpokcumanbHas yacTh Oeapa

H HAXOBAS O0JIACTD .......evvveeeeeeiiirieeeeeeenennnenns 109
O030D AHATOMMU ..........covvvvrrrnnaeeeeaaaaanannnns 109
METOIMEKA ..vvvvnneeeeeeeeeeieieiiiieiiiiiaseaeeeaaaeannns 112

SroIMYHAS O0MACTD.........cceeeeeeeeiiniiinannnns 118
O030D AHATOMMU ..........covvvvvrrnneeeeaaaaaannnnnns 118
METOIMMEKA ..vvvvnneeeeeeeeieieieriiiiiiiiieeeeeeeaaaeannns 120

Bempo.....ccccoooeei 124
O030D AHATOMMU ...........ovvvvrrenneaeeeaaaaannnnnns 124
METOIMMEKA ..vvvvvneeeeeeeeeeeeieriiiiiiiiieneeeeeaaaeannns 127
[TonB3mo1IHO-00JIbIIEOE PLIOBBII TPAKT ..... 129

3agHUiA OTHEN: 3aHIEe MBIIIIIEI Oenpa
U CEAAMUIIHBIA HEPB ..vvveeiiviieeeeiiieeeeeenn, 131



OrnasneHwue

KONEHHBIH CYCTAB .........covvvveeiiieiieeeeeeeeeeeeenn, 136
O030D AHATOMMUM .........cceeeeeeeeeeeeeeeeecnnrnnnns 136
METOMUKA ...ovvvveeieeiieeieeeeeeeeeee e 139

TOMEHD.........ccoiiiiiiciieee e, 148
Q030D AHATOMHUM .......cvvneeeeerineeeeeiieeeeeennnn 148
METOMUKA ..ovvvveeieiiiieeeeeeeeeeeee e 152
BaIHUM OTHEI ...vvvvveeeeeeeeeiiieeeeeeeeeiiieeeeaan 156

T'oneHoCTONHBII CYCTAB M CTOHA...................... 159
O030D AHATOMMH ..........cvvvvrrrneaeeeeaaanannennns 159
METOMUKA .....ccoeiviiieeeeeeeiiieeeeeeeeieeeea e 164

FhaBa 6. Npyab: rpyaHas

CTéHKa U naespa

O030pD AHATOMMUU .......ovvnneeeeiiieeeeerieeeeeeann, 177
METOMUKA .evvvvveviieiieeeeeeeeeeeeee e 179
O030D AHATOMMH ..........covvvvrrnneeeeeeaaaaannnnnns 183
METOIMMEKA ..vvvvneeeeeeeeeeeeerrriiiiiiisaeeeeeeaaanennns 187

fnaBsa 8. XXusoT

BpIOIHAS CTEHKA .......oevevviiiiiiiiiiieeieeeeeeeeeee,
O030D AHATOMMH ..........cvvvvrrrnnnieeeeaaananennnns
METOIMMEKA ..vvvveeeeeeeeeeeeeiiiiiieiiiiaeeeeeaaaaeennns

Bprommua, KeJTy109HO -KAII€YHbIi

TPAKT M IIEUEHD..........ccceeeeeeeeieiiiiiiiiieeeeeeaaaaaenens 197
Q030D AHATOMMU .........cevvvvrrreeeeeeeaeeeaneennns 197
METOIMMKA .vvvvveeeeeeeeeeeeeiiiiiiiiiieieeeeeeeaeenennns 201

ZKeTIHBIIA MY3BIPb..............covvviiiiiieieeeeaeaaeeeenns 208
O030D AHATOMMU .........cevvvrrrreneeeeeeaeenaeeennns 208
METOIMMKA ..vvvveeeeeeeeeeeieiiiiiiiiieiaeeeeeeaaaennnns 208

CeNle3EHKA M TOUKM .........ceevvirrireeeaaaaaaanaanannnns 210
O030D AHATOMMH ..........cvvvvrrrenieeeeeeaaaaannennns 210
METOIMMEKA ..vvvvneeeeeeeeeeeeeiiviiieiiiieeeeeeeaaenennns 211

IomKeTyI0UHAS JKEJE3A ............covvvvvrnnnnnnnn... 214
O030D AHATOMMH ..........covvvrrrenneaeeeeaaananennnns 214
METOMUKA ...oevvveeieeiieeieeeeeeeeeee e 214

DBPIOIIHBIE COCYIIBI ........eevveiiiiiiiiiieeeaeeeeeeeeenn. 216
Q030D AHATOMMHU ........coovvvveerneneeeeeeeeeeeeeenns 216
METOIMMKA ..evvveeeeeeeerieeeiiiiiiiieneeeeeeeaaaeennns 219

LWWes, nnuo, rnas 224

THIES ..., 225
O030pP AHATOMMUU ......ovvnneeerrineaeeeiieeeeeeennns 225
METOMUKA ...vvvvvieiiiiiieiieeeeeeeeeeeeeeeeeeeeeiaees 231

OPIaHbI IHEH ............oovvvviieeeeeeeeeeeeeeeeeiiriinnnn. 237
O030pP AHATOMMUU ......ovvnneeeiiineeeeeiieeeeeeeaens 237
METOIUKA ..vvvvvieiieiiieiieeeeeeeeeeeeeeeeeeeeeieees 238

JIMIO ... 242
O030D AHATOMMUU .....cvvvnneeeirinnaeeiriieeeeenaens 242
METOIMEKA ...vveeeeeeeeeeeiiiiiiiiiieieeeeeeeeeeeeeaaans 247

INa3 M MIA3HUIA ..., 248
Q030D AHATOMMMI .........ovvvvrrneeeeeeaeaaeeeeeennnns 248
METOMUKA ...vvvvvveiiiiiieeieeeeeeeeeeeeeeeeee e 249
fhaea 10. }KeHcKui Ta3 252
O030D AHATOMUMI ........covvvvvrrneeeeeeaaaaarennnnnns 253
METOMUKA ...vvvvvvereieiieiieeeeeeeeeeeeee e 255
Fhasa 11. My»KcKoi Ta3 258
Q030D AHATOMMM .......c.ovvvvvrreeeeeeeeeeeeeeeeennns 259
METOMUKA ...coeeeeeiiiiiieeeeeeeiiiieeeeeeeeiiiveeeeens 262

Mhasa 12. HeotnoxxHoe
YNbTpa3ByKoBOE

uccnepoBaHue
npu Tpaeme

00630p MPOBeIeHUS HEOTIIOKHOTO
YJABTPa3ByKOBOI'O MCCIIEIOBAHMS

TIPY TPABME.....eeeerererrrrrrrerreeeeeeeeeeeeeeeeeeeeeeens 265
OB030D AHATOMMU .....ccoeeeeeeeeeeeeeeeeeeeeeeeennnnns 265
IIpaBblit BepXHHil KBAAPAHT .............ccevveennnn.. 266
METOMUKA ....cceeeeeiiririeeeeeeiiiieeeeeeeeiiiaeeeeens 266
JleBblii BEPXHMIT KBAIPAHT ...........ccooeennnnnnnnnnns 268
METOMMKA ....oceeeeiiiiiieeeeeeeeiiieeeeeeeeeiaeeeen 268
Hanno0KoBast 001aCTb ..............ooeveeeevnnnnnnnnnn.. 269
METOMUKA ...vvvvvveiiieiieiieeeeeeeeeeeeeeeeeeeeeieees 269
Cepalie 1 MOJIOCTb MEPUKAPIA ................... 272
TeCTOBBIE BOIIPOCHI...............coovvvvrrriiiaannnnnnn. 275
OTBETDI ......ouvvviviiiiiiiiiiiiieeeeeee e 285



BBegeHue

OCHOBbI Y1bTPa3BYKOBOM
ANArHOCTUKU

YabTpaszsykoBoe uccienoBanue (Y3U) — ato
TEXHOJIOTUSI AUArHOCTUYECKON BU3yaaM3alluu,
IIMPOKO TpUMEHsIeMass BO MHOTMX MEIWUIIMH-
CKUX crneuuanbHOCTIX. Annapatsel Y3U nopra-
TUBHBI U HE SIBJISIIOTCSI UICTOUHUKOM MOHU3UPY-
IOILIETO U3IYYeHMs, 00J1alal0oT HUBKUM PUCKOM
OPpUYMHEHUSI Bpeda IaXe B CaMbIX YSI3BUMBIX
NoNyJISINUSIX MNallMeHTOB. MaJjible rabGapuThl,
0e30MacHOCTh M OTHOCUTEJIBbHO HU3Kasl CTOHU-
MOCTb caefiana Y3W mupoko AOCTYITHBIM IS
HMCIIOJIb30BAHUSI HEIIOCPEACTBEHHO Ha MECTe
OKa3aHUsI MEAWLMHCKOM IOMOIIM B KadyeCcTBE
IOTIOJIHEHUST K (PU3UKAIbHOMY OCMOTpPY (Ha-
npuMep, HCCIAeIOoBaHUWE OpPIOIIHONW II0JOCTU
Ha HaJn4ude CBOOOMHON KMAKOCTU IIPU MOHO-
3p€HMU Ha BHYTPUOPIOIIHOE KPOBOTEUYEHMUE)
WUIY JUISI KOHTPOJIsI MHBa3MBHBIX TIPOLIEIYp, Ha-
npuUMep IS YCTAaHOBKM LIEHTPAJIbHOIO KaTeTe-
pa, O0yoKambl HEpBa, UHBEKLUU B IIOJIOCTh CY-
cTaBa Wi OMOIICUM.

Tumnumunbie ynpTpa3ByKoBbeie (Y3) m3o0pa-
KEeHUST AEMOHCTPUPYIOT IBYXMEPHBIE CPE3bI
BHYTPEHHMX CTPYKTyp. B 3aBUCHMMOCTH OT I10-
JIOKE€HUSI U1 OpMEHTAllMM JaT4yMKa Ha IOBEepX-
HOCTHU Teja U300pakeHHEe MOXET ObITh MOIle-
pEYHBIM, caruTTaJbHbIM/MapacaruTTalbHbIM,
¢poHTAIBbHBIM WM KOCBbIM. WM3o00paxkeHus
TeHEPUPYIOTCS B peaJlbHOM BPEMEHM TaK, YTO
IbIXaTeIbHBIC IBUKEHUSI, COKPAIICHUS XKeIIy-
JIOYKOB ceplia, Myjabcalus aprepuit, pazoBbie
M3MEHEHUSI BEHO3HOr0 KPOBOTOKA WMIM 3@-
(eKThl TIPOBOKALMOHHBIX pa3apaxxeHUui,
OKa3bIBaGMBbIX Ha CBSI3KM U CYXOXXWJIMS, BUI-
HBI Bpayy.

Ot Ipeobpa3oBaTtets, 3aKJIIOYeHHOTO B ¥Y3-1aT-
YHMKE, KOPOTKME 3BYKOBbIE UMIYJIbChl OU€Hb BbI-
COKOI 9aCTOTHI pacIPOCTPAHSIIOTCS C TIOBEPXHO-
CTU BrayOb Tena nauyeHTta. Korga ¥Y3-uMnynibchbl
MIPOXOIST Yepe3 TeJI0 M CTAJIIKMBAIOTCSI C TKAHSI-
MU C Pa3JIMYHBIMU aKYCTUYECKMMU CBOMCTBaAMMU,

4acTh 3BYKOBOM DHEPrUM OTpaxKaeTcss 0OpaTHO
K IpeoOpa3zoBaTelito (3X0), a 4acTb MNPOAOJI-
KaeT NPOHMKAThL B Oojiee TJyOOKME TKaHMU.
OtpakeHHBIE CUTHAJIbI, KOTOpPbIE BO3BpalllaloT-
¢4 K TaTYNKy, 00pabaThIiBalOTCSI U O0bETUHSIOT-
s C MOJIyueHUEeM U300pakKeHUsI CKAHUPOBAHHO-
ro cpe3a.

PasnunuHble AaTYNKK JNA PasHbIX
obnacren npumeHeHUA

CylecTByeT TpM OCHOBHBIX THUIIA OOBIYHO
KCITOJIb3YEMBbIX ITOBEPXHOCTHBIX JATYMKOB JJISI
0oJbIIMHCTBA obnacTeil mpuMeHeHust Y3 o00-
IIeTO Ha3HaYeHUs: a0JIOMHUHAJbHBbIE; KapAu0JIO-
rHYecKHe 1 BBICOKOYACTOTHbIE JIMHEiHbIE JATYNKH
(puc. 1.1).

A6aomMuHanbHbie (KOHBEKCHbIE)
BATYUKU

DTO HU3KO- U cpeaHeyacToTHbie (2—5 MI'm)
JaTINKNA C M30THYTOM CKAaHMPYIOIICH ITOBEpX-
HOCTbIO miuHOM 4—6 cMm. Kak ciemyer u3 Ha-
3BaHMsI, TAKME JATYNKNA OOBIYHO MCIIOIb3YIOTCS
JIJI1 OOI1IETO MCCAeq0BaHMS OPIOIIHONM MOJIOCTH,
a TaKXe B HEKOTOPBIX APYTMX CIy4asiX, TaKHAX
Kak TpaHcabJdOMMHaJIbHOE HCCJIeA0BaHUE Op-
raHOB MaJIoTo Ta3a, aKyllIepcKoe MCCIeTOBaHUE
U HEKOTOPbIC TUIThI CKEJIECTHO-MBILIEYHOTO MUC-
cJIeoBaHUsI, HAIIpUMep, MO3BOHOYHMKA U Ta-
300eapeHHOro cycraBa. OTHOCUTEIBHO HU3KHE
YaCTOTBI, JOCTYITHBIE IJISI 3TUX HATYNKOB, IIO-
3BOJISIIOT IMOJy4YaTh M300pakKeHUsl Ha TIyOuHE
mo 20 cM, W TIONy4YaeMbIii CEKTOp M300paxe-
HUSI, COOTBETCTBYIOLIUM IO pasMepy IIMPUHE
CKaHUPYIOMICH ITOBEPXHOCTU JAaTYMKa Ha II0-
BEPXHOCTU KOXMU, IMPOrPECCUBHO PaCIIUPSETCS
C YBEJIMYEHUEM TIyOMHBI. DTO O0eCleYnBaeT
IIUPOKMIA YroJ TIpY BU3yalIu3alUU KPYITHBIX
[JIyOOKOPACIIOJIOXEHHBIX CTPYKTYp (HaIlpuMep,
MoYeK) U OPUEHTUPOB, HO Ojaromapsl IIUPUHE
CKaHUPYIOWIEH ITOBEPXHOCTH MAaTYMKA MOXKHO
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lhasa 1. BeegeHue

JIHEenHbIN

KOHBEKCHbIN

Kapavonoruyeckuit

=10

=15

m JINHeNHbIN, abAOMUHANbLHBINA U KapAMONOTMYECKUn AaTYMKN. Popma M306parkeHUs, Noay4aemoro ¢ no-
MOLLbIO KayKA0ro TMNa AaTymKa, NokasaHa ronybbim

BU3yaJIM3UPOBaTh 00Jiee IMTOBEPXHOCTHO PacIio-
JIOXKEHHBIE CTPYKTYPhI B TOCTATOYHO IIUPOKOM
T10JIe 3PEHMUSI.

Kapauonoruueckue (ceKTopHble)
AATYUKH

OTU JaTYUKU IHUPOKO TTpuMeHsieTcs mis Y3
cepaua (3xokapauorpadgum), HO TaKXKe XOpPO-
IO MOIXOMSIT JUISI UCCIAEA0BaHUSI OTHOCUTEIBHO
KPYIHBIX HeCMeUN(PUUIESCKUX CTPYKTYp Yepes3 y3-
KHe aKyCTUUYeCKUe OKHa (Takue Kak Mexpeoep-
Hble TIpoMexXyTKr). C MX IMOMOIIBIO ITOJIyJ9aloT
CEKTOPHBIE M300paKeHUsI TPEYTOJbHOM (DOPMBEI,
C OYeHb MaJioll (MPAKTUYECKU TOUYEUHOW) IIO-
IIaJIbI0 Ha TOBEPXHOCTU, KOTOpasi IMIPOrpeCCUBHO
paclIMpsIeTcs ¢ YBEJIMYECHUEM TIIYOMHBI. Y HUX
HU3Kasg pe3doHaHcHas dactota (1,5—4,5 MTIn),
yTo 00ecrneynBaeT AOCTAaTOUYHO IJIyOOKOE IIpo-
HUKHOBEHME (ITOOOOHO abJOMUHAIBLHBIM [aT-
yukaMm). Tak Kak m3o0paxeHHe OYEeHb Y3KOe
y MOBEPXHOCTH, 3TU HAATYMKU HENPUMEHUMBI
IJIsl BU3yalIu3allMd ITOBEPXHOCTHBIX CTPYKTYD,

42

HO IIpM HEOOXOAMMOCTU MOIYT OBITh agaIllTUPO-
BaHbI 151 O0JBIIMHCTBA U300paxkeHuit npu Y31
OpPIONIHOI TTOJIOCTH.

JIuHelHble AaTUMKN

binaromapss cBoMM BBICOKMM pPE30HAHCHBIM
yactotam (8—15 MI'1), atu matumkum obecme-
YMBAIOT HauOoJiee NeTaJlbHOEe M300pakeHwue,
HO 00J1aJaloT MaJjlol INTyOMHOM IPOHUKHOBEHMSI.
IToaTOMY OHM UCITONB3YIOTCS IJISI UCCIIENOBAHUS
CKEJIETHO-MBIIIEYHBIX CTPYKTYp, Iepudepu-
YECKMX HEPBOB, LIMTOBUIHOM XEJIe3bl, MOJIOY-
HBIX XKeJie3, MOBEPXHOCTHBIX COCYAOB U APYIUX
CTPYKTYp, IJI KOTOPBIX TpeOyeTCs BBICOKOE
pa3pellieHre MNpU OTHOCUTEIbHO HEOOJbIION
[IyOMHEe 3ajieraHus TKaHeil (MakcuMyM 5—6 cMm
OT TTOBEPXHOCTU KOXHW). DTU JaTYUKU T€HEPU-
PYIOT M300paxkeHUsI IMPSIMOYIOJIbHOU (DOPMHEI.
IlupuHa nM300paxKeHUsI OCTAeTCs IMOCTOSIHHOM
OT MOBEPXHOCTU IaTyvMKa OO0 caMOU TyOOKoOI
yacTh M300paxkeHMs (M paBHA IJIMHE TaT4yMKa,
OOBIYHO 4—5 cM).



MABA 1

BBEAEHUE

Ucnonb3oBaHMe yNbTPa3BYKOBbIX
AATYMKOB

lenb gnAa ynbTpasByKoBbIX
uccneaoBaHUM

IToBepxHOCTh AaTYMKa J0JKHA KOHTAKTUPOBATh
C TIOBEPXHOCTBIO KOXM, U JJISI 3TOTO MCIIOIB3YeTCs
reJb Ha BOJHOI OCHOBE, KOTOPBI OOJIafaeT 3BY-
KOIIPOBOMSIIIMMYI CBOMCTBAMM, CXOOHBIMU C TaKO-
BbIMU KOXHU. ['ellb TakKe MCKIoUaeT 00pa3oBaHue
ITy3bIPHKOB BO3IyXa MEXIY ITOBEPXHOCTHIO JaTIMKA
M KOXell (MJIM KOXHBIX CKJIaOK M HEPOBHOCTENR),
KOTOpbIE HapyIIAIOT Niepenayvy Y 3-uMIyabCoB uepes
KOXY B IIyOOKOpacrnojioxXeHHble TKaHu (puc. 1.2).

lenb
+—— [y3bIpek
BO3AyXxa

Koxa

7 (BN AN [enb oA yIbTPA3BYKOBOroO MCCNeL0BaHUA
AKYCTUYECKM CBA3bIBAET HAPYXHYO Mo-

BEPXHOCTb AATYMKA C KOXKeM

KOHTpOI’Ib n MmaHUNynaumm € 4at4MKom

JLJTs1 MoJTydeHusT KaueCTBEHHBIX M300pakeHUI
MoJIb30BaTeNn Y 3-000pyaoBaHMUs JOJKHBI Hay-
YUTHCSI KOHTPOJIMPOBATh U YIIPABJIAThH 1aTUMKOM,
a MMEHHO IpuJiaraTb COOTBETCTBYIOIIEE IaB-
JIEHNE, CTaOMIM3MPOBATh ITOBEPXHOCTH MaTIM-
Ka Ha HEPOBHBIX WM CKOJb3KMUX IMOBEPXHOCTSIX
W MpPOW3BOAUTH TOYHBIE TOIMPABKMU YIJa, MOBO-
poTa U HAKJIOHA ITOBEPXHOCTU JATYNKA OTHOCH-
TeJIbHO CKAHUPYEMBIX CTPYKTYD.

Yaiie Bcero HEOOXOAMMO YMEPEHHOE paBHO-
MepHoOe JaBjieHue Ha naartdyuk. KM3oOpaxkeHue
OT yYacTKOB IMOBEPXHOCTHU JaTYMKa, HEAOCTATOU-
HO XOpOIIO KOHTAKTHUPYIOIIUX C ITOBEPXHOCTHIO
KOXU, BeinagaeT. Hekoropsie 3amaun ¥Y3U tpeldy-
10T TIPWIOXEHUS OOJIBIIETO JaBJICHUS, TOrIa Kak
IIJISE IPYTUX TpeOyeTCss MUHUMAaIbHOE JaBJIcHUE.

[ToBopoT 1 HaKJIOH (OBMXKEHUE, HATTOMUHAIO-
1iee «IepeKkIoUyeHrue TymMOaepa») MOBEPXHOCTU
V3-paTynka KpUTUYECKU BaKHbI JJIsI BU3yasIu-
3allMU CTPYKTYP 1O UX TPOAOJBHON WM TOIIe-
peYHoii ocHu, IS U3MEHEHUS BU3yaau3aluu
C MPOJOJIbHOIM Ha MOTMEPEYHYI0 OCHM M HA000POT,
a TakKKe IJIsl TIOIYYEeHUSI TOUHBIX M300pakeHMi
CTPYKTYp, KOTOpBEIE PaCIIOJIOKEHBI HE Iapai-
JISJTBHO TIOBEPXHOCTHU KOXKMU.

HekoTtopbeie CTpPyKTyphl, BKJIIOYas CYXOXKHU-
JINSI ¥ HEPBHI, BBHITJISIAST HAMHOTO sipde, Koraa
VY3-ny4ok HampaBJieH MepIeHANKYISIPHO UX XOMOY.

BcnenctBue naBieHMsT JaTdyMKa, OBUKEHUM
ero 1o 00JIe3HEHHbIM ydacTKaM U/WIN OIpeae-
JICHHOTO I10JIOXKEHUsI Tejla nauueHTa ¥Y3U moxeT
uHorma ObITh HEKOMMOPTHBIM [JI TalMeHTa,
HO OHO HMKOT/Ia He JOJIKHO BbI3bIBATh HEOIPAB-
JaHHBIN TUCKOMMOPT WU OOJIb.

OO1eHWe ¢ MauMEeHTOM U 0CO00e BHUMAaHUE
K ero KoMdopTy 1 06€30IacHOCTU Ype3BblYaliHO
BaXKHBI BO BpeMsl mipoBeaeHus Y3U.

MapKepbl gaTunKa U OpUeHTaLUm
n3o06paxkeHusa

st moHMMaHUS IIOJOXEHMsT U OTHOIIe-
HUS MEXAY CTPYKTypaMM Ha ¥Y3-u300paxeHUuU
HYXXHO yMeTb OPUEHTUPOBATh M300paxKeHUe
C TOYKM 3pEHUS IMOBEPXHOCTHBIN-TITyOOKUA
¥ BePXHUM-HIXKHUN WU CleBa-HampaBo (j1aTe-
pajlbHO- MEAWAJIBHO).

Bce Y3-patunkn nMeioT MapKep OprueHTalun
Ha OHOI CTOPOHE PSIIOM CO CKaHUPYIOIIEH Io-
BEPXHOCThIO, OOBIYHO B BMIE peabedHOIl TOY-
KM WA YePTOUYKM BIOJb IMMOBEPXHOCTH IaTUYMKa,
a MHOIJa B BUIE HEOOJBIIOIO CBETOAMOIHOIO
MHIMKaTopa. MapKep OpMeHTallMU JaT4yhKa CO-
OTBETCTBYET MapKepy OpUeHTaLIM1 Ha U300paxe-
HUM B BUIE OKpaIIeHHOW TOYKW WM JOTOTHUIIA
npousBoauTess. TpadulIMOHHO IJisi OOJIbIIMH-
ctBa Y3M Mmapkep opueHTaUMU M300pakeHUs
MoMeIllaeTcsl B BEpXHEM JIEBOM YIJIy M300paxke-
Hus. Ilo ucropuyeckum mpuuyuMHaM (a He s
TOI0, YTOOKI 3aITyTaTh CTYIEHTOB) MapKep OpHUeH-
Talli OOBIYHO MOMEIAETCS C MPaBOil CTOPOHBI
n3oopaxkeHns B kKapanonorndeckux Y3U. Takxke
TPaIUIIMOHHO MapKep OpPUEHTAllMM Ha AaTYMKE
IOJKeH OBITh HallpaBlieH BBepX (KpaHUAIbHO)
MpY BHIMOJHEHUN CKAaHWPOBAHMS IO IJIMHHOU
OCH TeJla 1 K IPaBOM CTOPOHE TeJjla MallMeHTa IIpU
BBIITOJJTHEHUM CKaHUPOBAHUS IEePHEHIUKYJISIPHO
IUIMHHOM OCH TeJa.
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lhasa 1. BeegeHue

[Ipu cobnogeHun 3TUX TPaAULIMOHHBIX IIpa-
BWJI CTPYKTYpPHBI OJMKE K JIEBOM CTOPOHE (CTOPO-
He MapKepa) M300pakeHUsT PacIioIOXKeHbI BHIIIIE,
a CTPYKTYpHhI OJIMXKe K MPaBOii CTOPOHE (CTOPOHE
0e3 Mapkepa) U300pakeHUs pPaCITOIOKEHBI HUXKE
Ha MpONOJbHBIX M300paxeHusx. M3obpaxeHue,
peacTaBlieHHOe Ha puc. 1.3, OBIIO TONYyYEeHO
MO TMPOAOJbHON OCU AaTuyMKa, YCTAHOBJICHHOTO
Ha JIOKTEBYIO SIMKY M MapKepOM OpHMEHTAIIUM JaT-
YyyKa, HampaBJeHHbIM BBEpX. 3Hasl 3TO, Mbl MO-
K€M MOHSITh OPUEHTALINIO N300paKeHUS 1 HayaThb
WACHTU(UIIUPOBATH CTPYKTYPbI U OPUEHTUPHI.

CxXomHbIM 00pa3oM, Ceaysl TpaTullMOHHBIM I1pa-
BUJIaM, OMMCAHHBIM paHee ISl MONEePeYHbIX M30-
OpaxkeHUi, CTPYKTYpbl Ha CTOPOHE MapKepa M30-
OpakeHus pacroJIOXKEeHbI CITpaBa Ha TeJjle MalMeHTa,
a CTPYKTYPHI Ha CTOPOHE 0e3 MapKepa N300 paskeHUsT
pacrionioxeHsl cieBa (puc. 1.4). M3o0paxkeHue ObL10

Bepx

MTOJTY4EHO MEPIEHANKYISIPHO MPOAOIBHOI OCH Tenla
C JaTyrKa, yCTAaHOBJIEHHOTO Ha JIOKTEBYIO SIMKY TIpa-
BOI pyKU MamueHTa, 1 MapKepoM OpHeHTaluU JaT-
YrKa, HalpaBJIeHHBIM Harpaso.

Ha Bcex n3o06paxkeHUsIX CTPYKTYPhI, PACIIONo-
JKeHHBIE OJIMKe K BepXHEl 9acTh M300pakeHusI,
HaxoasTcs 0oJjiee TMTOBEPXHOCTHO, a CTPYKTYPHI,
pacIIoJIoKeHHBIEe OMKe K HIDKHEH 4acTu M30-
OpakeHwus1, exar oosee Tayooko. Llndpsr n met-
KM BIOJb CTOPOHBI M300paXkeHUST MMOKA3BIBAIOT
[JIyOUHY B CAHTUMeETpaXx.

COBET: Camblil OBICTPBIIf U IPOCTOM CIIOCOD
ONpPEICIUTh OPUEHTALIUIO JaTYMKA OTHOCUTEb-
HO M300pakeHUs] — MPUKOCHYThCS WU ClIerKa
MTOCTYYaTh MaJIbleM 110 OJHOMY Kparo MMOBEPXHO-
CTH JaTyvKa U IMOCMOTPETh Ha 9KpaH, Tue OyaeT
0TOOpaXkaTbCsl COOTBETCTBYIONIEE MEPLIAHKE.

§ [loBepxHOCTHOE
pacrnonoxeHve

Koxa. .y nosepxHocTHas gacums

: ny6okoe
1 pacnonioXeHune

Hna

m Mcrnonb3oBaHMe mapKepa AaTumKa M MapKepa M306paskeHuns 4/1s OpUeHTaLMm NoayYeHHoro 3obpaskeHus

no I'IpOAOI'IbHOVI ocun

P

Mbiwiua

—
KocTb

==

MpaBas (natepanbHas)
CTOpPOHa nauueHTa

——

[MoBepxHoCTHOE

Koxa M-noaepxuocmaﬂ_cpgg_mq pacnonoxeHne

Meiwiia

ApTepus

ny6okoe
) pacrnosnoxeHve

JleBas (MegunanbHas)
CTOpOHa nauueHTa

m Mcnonb3oBaHMe mapKepa AaTumKa M MapKepa M306paskeHuns 418 OpUeHTaLMm NoayYeHHoro n3obpakeHus

Mo nonepeyHolr ocu
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MABA 1

BBEAEHUE

BHewHUM BNA TKaHel
Ha yNbTPa3BYKOBbIX
n306parkeHuax

ITox 3XOreHHOCTHIO MOHUMAIOT KOJUYECTBO
yJIBTpa3ByKa, OTPaXkaeMOoro TKaHbI0 OTHOCUTEb-
HO OKpyXKalollux TKaHei (puc. 1.5).

Bunnmoe pasnuune B SIpKOCTH M300pakeHUS
Ha Y3U Oyaer BUAHO Bcerga, Korga ecTb rpaHuLa
MEXIy TKaHSIMM C Pa3IMIHOM 9XOreHHOCThI0. Ha oc-
HOBaHUU CTEIICHW 3XOTCHHOCTH TKAHU U CTPYKTYPhI
OMUCHIBAIOTCS KaK TUTEP3IXOTeHHbIe (0esoro 1Bera
Ha M300paxkeHNHN), TUII03XOTeHHbIE (TEMHO-CEpOTO
1IBeTa Ha M300paXkKeHMM) WM aH3XOTeHHbIE (UepPHO-
ro LBeTa Ha u3obpaxenun) (puc. 1.6).

Koxxa

Koxa BBITISIANT TOHKOW U SIPKOI THIEpIXOreH-
HOH JHMHMeH. DIMIepPMUC W JEPMY MOXKHO pasiiv-
YUTH TOJBKO MpU Y3U ¢ BBHICOKMM pa3peleHueM.
IToBepXHOCTb KOXMW BBIIJISIAUT TUIIEPIXOT€HHOM
TOHKOU TI0JIOCOM, B KOTOPOI pa3IMIMMBbI TUIIEPIXO-
TeHHBII AMMASPMUC U IepMa YMEPEHHO IOBBIILIEH-
HOIl 3XOoreHHOCTH. IJ1yOXe AepMbl pacrojioXeHa
MTOIKOXKHO-KMUPOBasl KJIeTUYaTKa B BUAE TUIIO0IXO-
T€HHOTO CJIOsI, COCTOSIIIETO 13 ABYX KOMIIOHEHTOB:
AHIXOreHHO# /THII03X0TeHHOM XUPOBOI TKaHU, pa3-
NICIIEHHOM TOHKUMU TUTICPIXOT€HHBIMU TMHUSIMU —
COIENMHUTEIbHO-TKAHHBIMU TIEPETOPOAKAMU.

CKeneTtHble MmblLiLbl

CkeJleTHass MBIIILA UMeET YSTKUI BHEIITHUI
BUI, KOTOPBIM pa3InyaeTcsl B MOIEPEeUYHbIX (110-

Mpumepsbl

AH3XOreHHbIe
Huskas unm Hynesas 3XOreHHOCTb — «4epHOE» U306paKeHue.
XKungkocTu, Hanpumep, acuuT, Xef4b, Mo4ya, BbINoT,

= HECBEpPHYBLLIAsACS KPOBb, XXMOKOCTb B KUCTAX, NMOAKOXHBIV XUP

nepek MPOJOJIbHON OCU MBIIILbBI) U IPOHOJIb-
HBIX MPOEKLUSIX (MapajieJbHO NPOAOJbHON OCU
MbIIIIbEI). B monepeyHoil mpoeKuu MblieyHast
TKaHb B OCHOBHOM aH3XOT'¢HHAasl/TUII09XOIeHHASs
U TIepeMeXaeTcss ¢ MHOTOUMCICHHBIMU KOPOT-
KAUMU TOHKMMU TUTIEPIXOTCHHBIMU JIMHUSMU,
MPEACTaBSIOIIUMY COOO0M OTpaskeHUsT OT COeTU-
HUTEJbHOW TKaHUW Tepumususi. Takasi KapThHa
YaCTO Ha3bIBAETCS «36€30H0€ HeOO».

B nmpononpHO# Tipoekiiny 0GJbIIas YaCcTh MbI-
IIEYHOM TKaHU OCTAETCSI aHAXOT'€HHOI/TUII03XO0-
TEHHOM, a TUIIEPAXOTeHHbIE JIMHUU TIePUMUBUS
yVIJIMHEHHBIE, JEMOHCTPUPYIOT MYyYKOOOpa3HYIO
CTPYKTYPY MBbILILbI. BOJBIIMHCTBO MOBEPXHO-
CTeli/TpaHMIl MBIIIL XOPOIIO BU3YaJIU3UPYIOTCS
Osaromapsl TMUIEPIXOTreHHBIM JTUHUSIM, COOTBET-
CTBYIOLIVMM BMMMU3UIO U COETUHUTEIbHON TKaHU
rybokoit hacuuu.

Cyxoxxunusa

CyXOXUIMsT UMEIOT YeTKUU BHEIITHUI BUL
Ojarogapsi BBICOKOYHOPSAOUYSHHBIM I1apali-
JICIbHBIM TIyYKaM KOJIJIareHOBBIX BOJIOKOH,
KOTOpPBIE COCTaBJISIOT OOJBIIYIO YacTh BHY-
TPEHHEM CTPYKTYpPHI CyXOoxXuims. B pesynbrarte
MHOTOYMCJIIEHHbIE TOHKHWE TUIEePIXOreHHbIe
JIMHUW 3aTOJIHSIIOT BHYTPEHHEE IMMPOCTPAHCTBO
CYXOXMJIMS TIpU BU3yaJIM3allUX IO MPOAOJb-
HOI OCHM CYXOXXMWJIMSI (OOBIYHO TaKOW B Ha-
3bIBAIOT ubOpUNIApHBIM); KPOME TOT'O, Ha II0-
BEPXHOCTH CYXOXWIUSI €CTh TUIICPIXOTeHHAs
rpaHuua (3MUTEHAMHUM, 3aKJTI0YaIONIUii B ce0e
CYXOXXUJINE).

'MNo3xoreHHble
Hu3kas unu cpegHsas 9XOreHHOCTb — «TEMHO-CEPOE» N306paKeHme.
MHorune TkaHu/opraHbl, HarpUMep, CKENETHbIE MbILLLbI, CENE3eHKa,
neyeHb, NOMKENyQoyHas Xenesa, NoYkn, MaTka, M1Mokapg

Mbliwua
MnepaxoreHHHble
£ Bblcokas 9XOreHHOCTb — «6efi0e» N306paxeHune.
v j MneBspa, nepvkapa, anadparma, NOBEPXHOCTN KOCTEN, CyXOXMUIUS,
D Th B CBS3KM, Kanb(uumKaummn KanbLuHaThbl
KocTb

(RN BA DXOreHHOCTb M cepolLlKasibHble U306parkeHnA. OTTEHKM Cepoit WKanbl
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lhasa 1. BeegeHue

B momepeuHoil mpoeKunyu BHYTPEHHEE IIpO-
CTPAHCTBO CYXOXWIWSI 3aIlOJJHEHO MHOTOYMC-
JICHHBIMM KJIaCT€pPaMM MEJIKUX TUIIEPIXOTeHHBIX

ToueK (OOBIYHO TaKOW MATTePH Ha3BIBAIOT «uje-
MUHHAS WemKa»), TaKXKe ¢ YeTKOI TUITepIXOreH-
HOI1 TOBEpXHOCTHIO (puc. 1.6).

Koxa [loBepxHOCTHas-hacums e
['my6okas dacums

- -
“FloBepxHocTHas chacuyist

Mbiwua (MpoaoALHO)

OTpaxeHue oT NOBEPXHOCTM 0T
KOCTM (M aKycTuyeckas TeHb C3aam) ~ KOCTM (1 aKycTuyeckasl TeHb C3aau)

> y 3

W ~ A L Y
Cyxoxunue (NPofonbHO)

¥
|
{
|

Cyxoxwunue (NpoaonsLHO)

- HepB-(np'o,qoano)

Hepg (npofosibHo)

v
Koxa 1 noBepxHocTHas acums

Mblliia (MonepgaHO ==
._-.—_‘_'\ ApTepus :

-_-—:\ -
OTpaxxeHne OT NOBEPXHOCTN'KOCTU
(1 akycTM4eckas TeHb c3aam)

OTpaxeHune OT NOBEPXHOGTU KOCT
(1 aKycTM4eckasi TeHb c3aam)

m BHewHuM BUA 4acCTo Haﬁl’llo,ﬂ,aeMle TKaHel Ha YNbTPa3BYKOBbIX M306pa)+(6HVIﬂX
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BBEAEHUE

Hepsbl

HepBbl Ha monepeyHOM M300paKe€HUU BBITJISI-
IST KaK 4epeIoBaHNe MHOXKECTBEHHBIX TUII09X0-
TeHHBIX (pacCUUKYI («MEIOBBIE COTBI») C TUIIEP3-
XOT€HHOI 000JI0uKOM (OJ1aromapsi oTpaXaroluMm
CBOMCTBaM COEOUHUTEILHON TKAHU 3MUHEBPUS
U TIEPUHEBPUSI).

I1pu Bu3yanu3aluu npoaoabHO HEPBHbBIE ITy4-
KM BBITJISIISAT KaK MHOXKECTBEHHBIE TOHKME TUITO-
9XOT€HHBIE TTOJIOCHI, MapasieJbHbIe TPOIOJbHOM
OCHM HepBa Ha TMIIEPAIXOreHHOM (DOHE TepUHEeB-
pus M OKPYXXAIOLIEro 3MUHEeBpUsl («Hy40K C0a0-
mbi») (cM. puc. 1.6).

Koctb

IToBepXHOCTU KOCTEil BBINNISAAT KaK TUIIEPD-
XOTCHHBIC JINHUU ¢ YSTKUMU aKyCTUICCKUMU TC-
HsMU. J1J1s1 HEOOIBIINX KOCTHBIX CTPYKTYP 4acTo
aKyCTUYEeCKHE TEHU SIBJISIIOTCS OYEBUIHBIM BU-
3yaJIbHBIM TIPOSIBICHMEM UX Hanmnuusa. Tak Kak
MOBEPXHOCTb KOCTHU SIBJISIETCS CUJIBHO OTpaxKa-
Iollleii, B aKyCTUUECKOM TEHU MOTYT TOSBISTHCS
apTedakThl (peBepOepalli U 3epKanbHble U300pa-
acenus) (cM. puc. 1.6).

XKuakoctu

XKungkocTu, Takue Kak KpoBb, XKeJI4b U MOYA,
SBJISIIOTCSL aHAXOreHHbIMU. KpoMe Toro, 3ByKo-
Basi DHEPTUS PACIIPOCTPAHSIETCS Yepe3 XKUIKO-
CTU C MUHUMAJIbHBIMU ITOTEPSIMU 110 CPABHEHUIO
C MSITKUMU TKAHSIMU. DTO CYIIECTBEHHO IOBBI-
IIAeT 3XOT€HHOCTh B TKAHSX, PaCIOJIOKEHHBIX
IJy0Xe CKOIJICHMS KUAKOCTH, TaK KaK OOJIbIle
3BYKOBOI 3HEPrUU JOCTUTACT 3TU TKAHU B CpaB-
HEHUHM C MPUIIEKAITUMHA HEXHUIKOCTb-COAepKa-
UM Y4aCTKAMH.

KpoBeHOCHble cocyabl

KpoBb (KMIKOCTB), IIpoTeKalollast uepe3
IIPOCBETHI apTepUil M BEH, SBJISICTCS aHIXOTCH-
HOI (IIpU OTCYTCTBUM CTYCTKOB), TOTJA KaK CO-
CIMHUTEIbHASL TKAHb CTEHOK COCYIOB SIBJISICTCS
runiepaxorenHoit. [lpu Y3-uccnenosanuu B 10-
MepEeYHOM CEYCHUU apTEePUHM 110 CPAaBHEHUIO C Be-
HaMU OOBIYHO OKPYIJION (opMBI (BEHBI — yalle
OBaJIbHOII (OPMBbI), CTEHKM apTepuil TOJIIIE
CTEHOK BEH MOXOXero auamerpa (cMm. puc. 1.6).
ITyabcaums apTepuii 1 BEH MOXKET JIETKO HabJIi0-

JIaThCs Ha MU300paXeHUSIX B peaJlbHOM BpPeMEHU
(4TO MHOTAA MOXKET BBOJIUThL B 3a0JyXIeHUE).
OnHako B HOpME BEHBI JIETKO CIaBIMBAIOTCS IIPU
MUHWMAaJIbHOM JaBJIEHUH JaTIMKa, TOrJa KakK ap-
TEPUU CIABIMBAIOTCS TOJIBKO IIPU 3HAYUTEIIBHOM
JaBJICHUU.

OcHoBbI paboTbl c annapaTom
Yy/IbTPa3BYKOBOro Uccnen0BaHUA
U ONTUMM3aLMKN U3006paXKeHUn

B xone kaxmoit mpouenypsl Y3U HacTpoiikn
V3-annapara 10JKHbI MEHSITCSI 10 Mepe HeobXo-
dumocmu IJIsl ONITUMM3ALINY KauyeCcTBa N300paxe-
Hus. s onTuMu3ay O0JbIIMHCTBA PYTUHHBIX
HCCJIeNOBAaHUN OOCTATOYHO 3HAaHUS (PYHKIIUI
KHOIMOK amnrmnapata Y3U.

nybuHa

I'mybuHa ckaHUpoOBaHUS OToOOpaxaeTcs
B CaHTHMMeETpax Ha IpaBOil CTOpPOHE M300pa-
xeHus (puc. 1.7). B 1ieioM Xopollio HaduHaTh
HUCCJieOBaHME C OOJbIIC TIyOMHBI, UTOOBI
BU3YaJIM3UPOBATh OOJIbIIIE CTPYKTYP U OPUEH-
TUPOB B MOJIe 3peHUSI JONOJIHUTEIHHO K 30HE/
obytactu uHTepeca. Ilocie Toro Kak Bbl COpH-
€HTUPOBAJINUCHh B CTPYKTypaX Ha M300paKeHUU
U UIACHTU(ULIMPOBAIN MHTEPECYIOIIYI0 00-
JIaCThb, MOXXHO M3MEHUTH INTyOMHY CKaHMUPOBa-
HUS TaK, YTOObI 30HAa MHTEpeca pacliojiarajiach
B LIEHTpE 2KpaHa.

Meiiua (kocasi npeekLums)

- %ﬁ_ - —_— 5 >
x i .-MapKep

= T Mblisia (ApoaonbHas NpoekLums) F1yGUHbI
e - — (D OKY CUPOBKM
— e = — =

—— e

/ ApTtepus
BeHa

Heps (nonepeyHasn NpoeKLs)

LLkana
rny6uHbI

A

MapkKepbl MyB6MHbI CKAHUPOBAHUA U TNy-

61HbI GOKYCMPOBKM
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lhasa 1. BeegeHue

3oHbl pokyca (Focal points)

BonbIIMHCTBO COBpPEMEHHBIX aIlllapaToB
VY3 mo3BoASIOT TT0IHL30BATENNIO0 YCTaHABINBATh
OIHY WJIN HECKOJIBKO (DOKYCHBIX 30H. DOKYyCHBIE
30HbI YKa3bIBAIOTCS PSIAOM C MapKepaMu T1yOu-
Hel. Hanmpumep, Ha puc. 1.7 moka3zaHo n3oopa-
>KeHHe ¢ TJIyOMHOM CKaHMpOBaHUSA 4 CM, UMEeT-
¢ 2 BeIOpaHHBbIEe 30HBI (DoKyca (3KeJITble 3HAUKHU
necoyHvle 4acevl), YCTAaHOBIIEHHBIC Ha TIJIyOUHE
1,0 2,25 cm.

B ocHoBHOM cnenyeTt BeIOUpaTh 2 uau 3 ¢do-
KyCHBIE 30HBI, PAacCHOJOXEHHBIC OKOJIO 30HBI
HHTEpeca. DTO 00ECMeUunT HAWIYYIIyIO JeTalu-
3aLMI0 U300paXeHUs CTPYKTYP, PACIIOI0KEHHBIX
pSI0OM C 30HOM (poKyca.

YcuneHue (Gain)

[ToBopauuBasl pydky YCHJICHUSI, MOXKHO YBe-
JINYUBaTh WJIM yYMEHBIIATh YCUJICHHWE CHTHala
1300pakeHUs, yBeJMYnBas Jud0 yMeHbllass 00-
LIYIO SIPKOCTh M300paxeHus. M3o0paxkeHns, KO-
TOpBIE HE CIUIIKOM SIpKHME U HE CJIUIIKOM TeM-
HbI€, JIy4llle BCETO MOAXOMST ISl BU3yaIu3aluu
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CTPYKTYp (HEOTIBITHBIE MCCIEA0OBATEIM OOBIUHO
BBIOMPAIOT YpE3MEPHOE YCUIEHUE).

TkaHeBaA rapmMmoHMKa
(Tissue Harmonic Imaging)

V3-uMnyiabcbl MPOU3BOASATCSA Mpeodpas3o-
BaTeJIEM JaTYMKa HAa HEKOTOPOW OCHOBHOM 4a-
ctote (Harpumep, 12 MI' a1 TUIMAYHOTO BbI-
COKOYACTOTHOTIO JIMHelHoro natdyuka). Korma
UMITYJIbC IBUXETCS Yyepe3 TKaHM, caMy TKaHU
BUOPUPYIOT Ha YacTOTaX, KPaTHBIX OCHOBHOM
yactoTe (2X — mepBasg rapMoHuka, 4X — BTO-
pass rapMoHMKa HM T.n.). KHOmKa TKaHeBOMt
rapMoHMKHM Ha ammnapate Y3M mepexkiarodaeT-
CsI MEXIY IIPOCIYIIMBAaHMEM 3XO Ha OCHOBHOI
4acTOTe W IIPOCIYIIMBAaHUEM 3XO TOJbKO Ha 4Ya-
cToTax rapMoHuK. Mcroiab3oBaHUE TKaHEBOI
TapMOHMKHU YacTO YyJIydlllaeT KauyeCcTBO M300pa-
XKEHHUsI, a UMEHHO YMEHbIIaeT HEKOTOpPhIE ap-
TedakThl (peBepbepalin), CHUXAET LIYM M30-
OpaxxeHus, yMEeHbIIAeT OTpaKeHNe dXOCUTHaIa
B 3aITIOJTHEHHBIX XXUIKOCTSIMU MOJOCTSIX (B KU-
CcTax) ¥ yBeJIWYMBAET ACTAIM3ALINI0O U300paxe-
HUS (MPOCTPAHCTBEHHOE pa3pellieHue).
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