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|. PaGouasi mporpaMma nepecMOTpeHa Ha 3aceJaHUM Kadeaphl:

IIporokoi ot « » 2018 . Ne

3aBenyrommii kKadenpoit _B.M.Kopouennies
(Tmonmuck) (N.0. dammms)

I1. PaGouasi nporpaMMa nepecMoTpeHa Ha 3acefaHu Kadeapbl:

IIpoTokon oT « » 2018 1. Ne

3aBenyrommii kadeapoit _B.N.KopoueHnues
(Tmonrmce) (N.0. damwmmms)




AHHOTAIIUA

AHHOTaNMs padoyeii MporpaMMbl TUCUUILINHBI

[Tpr M3yueHUW IUCHMIUIMHBI CTYACHTHI JOJDKHBI MPHOOPECTH 3HAHUS TIO
CIIEYIOIIMM BOMpPOCcaM: 00JIaCTH MPUMEHEHHsI YIIbTpa3Byka B MEAULIMHE (PUZHUKO-
xuMudeckre 3()QeKTh, BOSHUKAIOIINE MPU BO3CHCTBUHU YIBTPA3ByKOBOTO TIOJIS;
00acT MPUMEHEHHUS YJIbTPa3BYKOBBIX MEIUIIMHCKUX MPUOOPOB IS pa3HBIX Ha-
NPaBJICHUN METUIIMHBI; METOJAbl BH3yalU3allid; JTOTUIEPOBCKHE METOJIbI IpHUMe-
HSIEMBIC B MEIUITMHE; CYIIECTBYIOIINE YIbTPa3BYKOBBIE METUITMHCKHAE MPUOOPHI U
WX TIOCTPOCHHE; TIPUHITAITBI TTIOCTPOCHUS YIIBTPA3BYKOBBIX JATYMKOB METUITUHCKHAX
npruOOpOB.

Hapsiny ¢ npyrumu cnioco6amu obciieioBanust yibTpa3BykoBon (Y3) me-
TOJI UHTPOCKOTHH HIMPOKO MPHUMEHSETCS B MEAUIIMHE B CHIIY OOJBIINX BO3MOXK-
HOCTEH, y100CTBa IPUMEHEHUs U 0€30I1aCHOCTH.

Kpome 3TOro ynbpTpa3ByKOBBIE METOJbI HAIUIM LIMPOKOE NMPUMEHEHHE B Tepa-
ITUU U XHPYPTHUU.

B tepanuu ynbTpa3ByK UCHONB3YETCS AJIA YBETUYCHUS PACTSHKMMOCTU KOJIIa-
TOHOCOJICPKAIIUX TKaHEH, MOBBIMICHHUS TOJBMKHOCTH CyCTaBOB, OOJIEyTOJSIOIIEE
NeiicTBUe, U3MEHEHUE KPOBOTOKA, YMEHBIICHHE MBILICUHOTO CIa3Ma, YCKOPEHUE pe-
reHepalny TKaHel, 3aKUBJICHUS paH U BOCCTAHOBJICHUE KOCTHBIX TKAHEH.

B xupyprun ucnonb30BaHne yiIbTpa3ByKa OCYIIECTBIISIETCS B OCHOBHOM B JIBYX
obOnacTsix. B mepBoii W3 HUX HCIHONB3YETCS CIOCOOHOCTh CHIIbHO-(DOKYCHPOBAHHOTO
My4YKa yJIbTpa3ByKa BI3BIBATh JIOKAIBHOE pa3pylieHUe B TKaHsIX. Bo BTopoil — mexa-
HUYECKHE KOJIeOaHUs YIbTPa3BYKOBOM YaCTOTHI HAKIIAJBIBAIOTCS HA XUPYPTUUYECKHE

HHCTPYMCHTBI TUIIA HGSBHﬁ, HIJ1, MCTAJNIMYCCKNX HAKOHCYHHUKOB U IIP.

Heab kypca «YIbTpa3BYKOBasg TEXHUKA B MEAULIMHE» SBIIETCS U3YYEHUE

T€OPUH U IPUHLMIIOB JCUCTBHS YJIbTPA3BYKOBOM MEIUIIMHCKON TEXHHUKH.



3apaum:

- U3YYCHHE PacpOCTPaHEHHE YIbTPa3ByKa B OMOJOTHUYECKUX TKAHSX;

- BO3JICUCTBHE YIbTPa3ByKa Ha OMOJIOTMUECKUE TKAHHU;

- U3y4YECHHUE IPUHLINIIOB IEUCTBUS YIbTPA3ByKOBOM MEIUIIMHCKOU TEXHUKH;

- IPUMEHEHHUE YJIBTPA3BYKOBBIX METOJIOB B PA3IUYHBIX 00JIACTAX MEIULIH-
HBI.

Jlis OCBOEHHUS AMCUMILTUHBI HEOOXOIMMBI 3HAHUS MaTeMaTHKH, (pU3MKH,
XUMUH, UHOOPMAIMOHHBIX TEXHOJIOTUM. J[J1s1 u3yueHus NTaHHOW ITUCHIUILIMHBI CTY-
JICHTBI TOJKHBI 3HATh: DJIEKTpUUECKHUEe mpeodpa3oBaTenn; AKyCTUUECKUE U3Mepe-
Hust; OOpabOTKy aKyCTUYECKUX CUTHAJIOB.

HeoOxoauma roToBHOCTh 00y4aroIIerocs K NOBBILICHUIO OOLIEKYIbTYPHOTO
Y MHTEJIEKTYaJbHOTO YPOBHA, K CAMOCTOSITEIbHOMY OOYYEHHIO HOBBIM METOAAM
UCCIICIOBAaHUM.

JlaHHas TUCLHUIIMHA JAaeT BO3MOXKHOCTH BBIITYCKHUKY OCO3HAaTh OCHOBHBIE
poOIeMBbl yIbTPa3BYKOBOW BU3YaJIU3allMM UCIOJIB3YEMbIX B MEIULIMHE, OIpeEe-
JUTH CIIOCOOBI PEIIEHUs 3TUX MPOOJIEM U MO3BOJISIET TPO(HECCUOHATBHO IKCILTya-
TUPOBATh COBPEMEHHOE 000pyAoBaHUE U MpuOOphl. OCBOEHHE AAHHOW TUCIMII-
JUHBI HEOOXOIUMO JIJISl TPOXOXKACHUS HAYYHO-UCCIIE0BATENbCKON U IPOU3BOJCT-
BEHHOU MPAKTUK

[1o OKOHYAHHWIO U3YYEHHSI TUCIUILTMHBI CTYAEHTHI JOJKHBI 3HATh!

- (usuko-xumudeckue S(OQPEKTh, BO3HUKAIOIIME TPU BO3JACUCTBUU

YABTPa3BYKOBOT'O MOJIS;
- 005lacTU NMPUMEHEHHUS YJIbTPA3BYKOBBIX MEIUIMHCKHX MPUOOPOB st
Pa3HbBIX HANPABIECHUN MEIULMHBI;

- METOJbI BU3yalIU3allu;

- JIOIUIEPOBCKHE METOABI IPUMEHSEMBIE B MEULIMHE;

- CYUIECTBYIOLIME YJbTPa3BYKOBbIE MEIUIIMHCKUE TPUOOpPHI U HUX TO-

CTPOCHHUE;
- IPUHUUIBI T[OCTPOEHHS YJIbTPA3BYKOBBIX JaTYUKOB MEIWLIMHCKUX

npruOOpOB.



CryneHTsl JOJIKHBI YMeTh:

- 000CHOBAaTh MPUMEHEHHUE CIIOCOOOB BO3/IEHCTBUS YIbTpa3ByKa Ha Te-
Jla U BEIIECTBA;

- BEIOMpATh ONTUMAJIbHBIE PEXUMBI PA0OTHI YIBTPA3BYKOBBIX IPUOOPOB.

Baanern:

- JKCILIyaTUPOBATh COBPEMEHHOE 000PYIOBaHNUE U TIPUOOPHI;

- ONPEIEINUTH CIIOCOOBI PelIeHusT MPOOJIeM U T03BOJISET MPOGEeCCHOHATBHO
IPOEKTUPOBAHNE IPUOOPHBIX CUCTEM;

- OCOOCHHOCTSIMU YJIBTPa3BYKOBOM BU3yalIM3allMd UCTOJIb3YEMBIX B MEIU-
LUHE.

Komnerenuuu odyuyawomerocs, (popmupyembie B pe3yiabTare OCBOe-
HMSA JMCUMILINHBI.
OIIK-3 - cnocoOHOCTBIO pelaTh 3aJauu aHaJlu3a U pacueTa XapaKTepPUCTUK dJIEK-
TPUYECKUX LIETIEH.
OIIK-/ - cnocOOHOCTBbIO YYHUTHIBATH COBPEMEHHBIE TEHACHIIMM PAa3BUTHUS SJIEK-
TPOHUKH, U3MEPUTEIbHON U BBIYUCIUTEIBHOW TEXHUKH, UH(POPMALMOHHBIX TEX-
HOJIOTHI B CBOEH MpodecCHOHaNbHOU AeATEIbHOCTH.

IIK-4 - crocoOHOCTh OMpeNeNnsaTh W aHAIM3UPOBATh BO3JEHCTBHE (U3MUECKHUX
(hakTOpOB Ha OMOJOTUYECKHE OOBEKTHI

Koa u ¢popmysmposka Jtanbl popMUPOBAHUA KOMNETEHIH
KOMIIETeHIH I

OO6nactu NMPUMCHCHUA YJIbTPAa3BYKOBBIX MCIUIINHCKHUX

- 3Haer .
OIIK-3.CriocobHOCTBEO npuOOPOB IS PA3HBIX HAIIPABIEHUN MEIUIHHbI
peliaTh 3a/1a4n aHaIu3a

M pacyera XapakTepu- | YMeer
CTHK  DJEKTPHUYECKHX

nenen Bnaneer

BriOupaTh onTUMalbHBIE PEXHUMBI pabOTHI yIbTpa-
3BYKOBBIX PHOOPOB

DKCIIyaTUpOBaTh COBPEMEHHOE 000pyI0BaHUE U

npubopsI
OIIK-7. Cnoco6Ho- 3naer CymecTByronme yabTpa3ByKOBbIE MEUIIMHCKHUE TIPU-
CTBIO YYUTHIBATH CO- OOpBI U UX TTOCTPOCHHE

BPEMEHHBIC TCHICHIIUU
Pa3BUTHUS JICKTPOHUKH, Vmeer

U3MEPUTENLHON W BBI-
YMCIHTENLHON — TEeXHH- Ornpenenutsb crocoOb! pemeHust mMpoodJIeM U TTO3BOJISET

K, HHQpOPMALMOHHBIX | BIAZEeT | MPpOpecCHOHANBHO NPOCKTHPOBAHHUE IPHOOPHBIX CHC-

O6ocHOBaTh MPUMEHEHHE CTIOCOOOB BO3ACHCTBUS
yIIbTPa3ByKa Ha TeJla U BEILIECTBA

TEXHOJIOTUH B CBOEH TeM




npodecCHOHAIbHON

JIEATELHOCTHA
[IK-4 3uaer OCHOBHBIE (DAKTOPBI BO3ACHCTBUS (PU3NUECKUX (aKTO-
CIIOCOOHOCTh  Ompejie- POB Ha OMOJIOTUYECKHE OOBEKTHI

JATh U aHAJIU3UPOBAThH
Bo3JelicTBue  (usnue- | YMeeET
CKuX  (aKTOpoB  Ha

aHAJIM3UPOBATh BO3AeHCTBUE GU3NYECKUX (PAKTOPOB
Ha OuoJIornueckue 0ObEKThI

Gromormieckne 0ObEK- Braneer METOJaMH aHaJIn3a BO3AEHCTBHS HU3MIeCKUX (paKTo-
Thl POB Ha OHOJIOIMYECKHE OOBEKTHI

Jliist hopMHpOBaHUS BBINIEYKAa3aHHBIX KOMIIETEHIIMI B paMKaX JUCHUILIAHBI
«YbTpa3ByKOBasi TEXHUKAa B MEIUIIMHE» TMPUMEHSIOTCS CIEIYIOIINE METOIbI
aAKTUBHOTO/ HMHTEPAKTUBHOTO O0yUYEHUS.

3agaHue K NPAKTHYeCKHM 3aHATUSIM C HCI0JIb30BAaHHEM METO/10B
AKTHBHOI0 00y4YeHMs «KPYIJbIi cTo» (18 yaca):

3aHATHE MPOBOAUTCS C MPUMEHEHUEM MHTEPAKTUBHBIX METO/I0B OOYUYECHHUS B
dbopMe «KpyIJIOro CToja», BKIIOYAIOIIETO YYEOHYIO0 JHUCKYCCHIO € pa3dopom
IPAaKTHYECKUX MpuMepoB. CTyleHTaM HEOOXOAUMO MOATOTOBUTHCS K 3aHATHIO B
dbopMe «KpyIJIOro CToja», BKIIOYAIOIIETO YYEOHYIO0 JHUCKYCCHIO € pa3zdopom
NPAKTHUYECKUX TPUMEPOB, H3YyYUTh HCTOYHUKH U3 CIHCKAa JUTEPaTypbl U
AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpCOB, OXBATHIBAIOIIMX JIaHHYIO TEMY,
BBIOpaTh TPAKTUYECKHWE TPHUMEPHI MO TeMaM, O3HAKOMHUTBHCS C TIOHATHUSAMU U
OTpe/IeNICHUSIMU, HAUTU OTBETHI HA BOIIPOCHI JUIsl CAMOKOHTPOJIS:

Ilian 3ansaTHit

3ansTue 1. M3yuenue pexumoB padoTsl Y3-ckanepa (_4 gac.)

3ansaTue 2. [IpakTuueckue 3aHatust Ha Y 3-ckaHepe. «McciaenoBa-
HUEC BHYTPECHHUX opraHoB» (_4 w4ac.).

3anaTue 3. N3yuyenue u pabota ¢ mpubOpoM Uisl yAbTPa3ByKOBOM Teparuu
Y3T-1  (4__uac.).

3ansTue 4. PacueT MOomIepoBCKUX CABUTOB YACTOTHI JIJIsl PA3TUYHBIX CKOPO-
CTe KPOBOTOKA M OIpENeJICHUE ONTUMAIBHON JJIMHBI U MEPUOoJia PaIuOUMITYIb-

coB (_6 uac.).



|. CTPYKTYPA U COAEPX KAHUE TEOPETUYECKOM YACTH KYPCA

HHUC U

MOAVYJb 1. METOAbI BU3YAJIN3AIIUN

Pa3znen 1 Ixo-umMmyJibCHbIe METO/IbI BU3YAJIU3AIUN

Tema 1.1 ®usndeckue XapakTEPUCTUKA OMOTOTUIECKUX CPE/I.

CkopocTh ynpTpa3ByKa B OMOJOTHYECKHX Cpelax, OTpa)KeHHE, Ipesiomiie-
paccesiHue.

Tema 1.2 Knaccudukarust mprOOpoB B 3aBUCHMOCTH OT PEeKUMa PabOTHI.

OcHoBHBIE pexuMbl padoThl. Pexcum B. Haunbonee pacrmpocTpaHEHHBIH

crioco0 MOJydeHHs! IBYXMEPHOTO HM300pakeHus. Pexcum A. ITo camblil IpoCTOH

BUJI OTOOpakeHHs MH(OpManuu. 30HAUPOBAHUE OCYIIECTBISETCA MPU HEU3MEH-

HOM HaAIIPpaBJICHHUHN AKYCTHYCCKOI'O JIyda. A — 9XOrpaMMa B BHAC aMINIUTYIHBIX

3HAYCHUHN 3X0-CUTHAJIOB OT HGOI[HOpOI[HOCTGﬁ HaXOJAINUXCA Ha PAa3/IMYHBIX T'IYy-

OuHax B npuuenax ayda. Pexcum M. Pexxum paOoThl UCIIONIB3YETCA I pETUCTpa-

U U3MCHCHHUA ITPOCTPAHCTBCHHOI'O IIOJIOKCHHUA IIOABUIYKHBIX CTPYKTYP BO BpPC-

MCHH.

Tema 1.3 DaeMeHTHI U TUTIBI Y 3-/1aTUYHUKOB.
Pa3nen 2 Cnoco0bl CKAHUPOBAHUS
Tema 2.1 CexTOpHOE MEXaHUYECKOE CKAaHHUPOBAHHE.

Tema 2.2 JluneliHoe 3NeKTpOHHOE CKaHUpoBaHHE. KOHBEKCHOE U MHUKpPO-

KOHBCKCHOC 3JICKTPOHHOC CKaHMPOBAHHUC.

Tema 2.3 ®a3upoBaHHOE CEKTOPHOE AJIEKTPOHHOE CKaHHpoOBaHWE. BekTop-

HOC CKaHHPOBAHUC.

Pa3znen 3 OcodenHocTH padoThl Y3-CKaHEepOB U UX OCHOBHbIE XapaKTe-

PUCTUKH

Tewma 3.1 CtpykTrypHas cxema ¥Y3-ckaHepa U MPUHITUIT €r0 PabOTHI.
Tema 3.2 OCHOBHBIE XapaKTEPUCTUKU Y 3-CKaHEpa.
Tema 3.3 ®okycupoBka ¥Y3-nmyda. Ynpapinenue GOKyCHPOBKOM.

Pa3znea 4 OcoGeHHocTH paboThl YJIbTPA3BYKOBOI'0 CKaHEPA



Tewma 4.1 Onenka kauecTBa n300paxkeHust Y 3-CKaHEPOB.

Tema 4.2 AptedaxThl aKyCTHUECKOT'O U300paXKEeHHUS.

Tema 4.3 IlpakTrueckue peKOMEHIalKK o paboTe B pexkumMax B u M.

MOAVYJIb 2 JOIIVIEPOCKHUE METO/bI

Pa3znen 5 YiabTpa3ByKkoBble CKAHEPHI CO CIEKTPAJbHBIM J0IJIEPOM

Tema 5.1 Dddext Homnepa.

Tema 5.2 OneHka CKOpOCTEH ABUKEHUS IO JTOTIJIEPOBCKOMY CIBHUTY YaCTO-
THI.

Tewma 5.3 [loHsITHE O CIIEKTPE CKOPOCTEH KPOBOTOKA M CIIEKTPE YaCTOT JOTI-
JIEPOBCKOTO CIBUTA.

Tewma 5.4 HenpepbIBHO-BOJIHOBOM JOILIED.

Tema 5.5 UMy ibCHO-BOJIHOBOM JOILIED.

Tema 5.6 3mepenue criekTpa JOIUIEPOBCKUX YACTOT.

Tema 5.7 [IpakTrueckue pEKOMEHALNU B PEKUME CIIEKTPAIIBHOTO JOILIEPA.

Pasnes 6 YibTpasByKOBbIe CHCTEMbI ¢ HBETHBIM JOIUVICPOBCKUM Kap-
THPOBaHUEM

Tema 6.1 ITpuHIMIBI TOTYYEHUS [[BETHOTO AOIJIEPOBCKOTO U300paKEHUS.

Tema 6.2 Moaudukanuu 1IBETOBOTO KapTHUPOBAHUS: SHEPTETUUECKHUM JOTI-
JIep, TKAHEBOW JIOIUIEP, KOHBEPTEHTHBIM IIBETOBOM JOIUIEP, IIBETOBOM M-pexum,

TPEXMEPHOC LIBETOBOC AOIIJICPOBCKOC KAPpTUPOBAHUC.

II. CTPYKTYPA U COAEP KAHUE IPAKTHYECKOHN YACTHU KYPCA
IMpakTnyeckue 3anaTusa (36 / 18 wac.)
Bansitue 1. Msydyenue pexxumoB padotsl Y3-ckanepa (8 / 4 wac.)
3ansarTue 2. [Ipaktnueckue 3aHaTUs Ha Y 3-ckaHepe. «Mccnenosa-
HYE BHYTPEHHUX opraHoB» ( 8 /4 wuac.).

3anaTue 3. N3yyenue u padota ¢ mpubOOpoOM Jisl yABTPA3BYKOBOM Teparuu

VY3T-1  (8/4 wuwac.).



3ansaTue 4. Pacuer nOMIepOBCKUX CABUIOB YACTOTHI JIJISl PA3IMYHBIX CKOPO-

cTei KPOBOTOKa U OIIPCACICHHUC ONTUMAILHOM IJIMHBI U IIEproJa pajuOuMITyJIb-

coB (12/ 6 uac.).

YYEBHO-METO/INYECKOE OBECIIEYEHHUE

CAMOCTOSATEJbHOM PABOTHI OBYUAIOIIIUXCA

3.1  Bwugasl camocTosITeIBHON PabOTHI CTYACHTA B €€ KOHTPOJIb
Ne HaumeHoBaHue pa3jie/ioB Buael camocrTositeab- | Becero OneHovHEIEe
cemec. HOH paloTHI CTY/JA€HTA | YACOB cpelcTBa

6 Pazgea 1. Oxo-umnynscHsle Me- | Pabota c nureparypoit 10 | Ycruslit onpoc.
TOJIBI BU3YAJIU3AIAN

6 Pazgen 2. CnocoOsl ckanupoBa- | Pabora ¢ nmureparypoit 10 | Ycrusiit omnpoc.
HUS

6 Paznaen 3.. Oco6ennoctu padotsl | [loaroroBka gokmanaa 1o. 18 Brictynienue ¢
V3-ckanepoB U UX OCHOBHbBIEC Xa- | JloKJag Mo OCHOBHBIM JIOKJIaJIaMH.
PaKTEePUCTUKH XapaKTepUCTHKaM

6 Pa3nea 4. Ocobennoctu pabotel | PaGora ¢ nureparypoit 17 | YcTHbIii onpoc.
yIBTPa3BYKOBOT'O CKaHepa

6 Pasznea S. YibrpasBykoBelie cka- | [loaroroska qokmnana mo 18 | BricTymieHue ¢
HEpBI CO CIEKTPAILHBIM JIOTLIIE- CHEKTpaIbHOMY AOIIEpY JTOKJIaJIOM.
poMm

6 Pa3nen 6. YibTpa3BykoBble cuc- | Pabota ¢ nutepaTypoi. 17 | YcrHbiit onpoc.
TEMbI C IBETHBIM JOIJICPOBCKHM
KapTUPOBAHUEM

IV. KOHTPO.JIb JOCTUXKEHUS IEJEN KYPCA

No | Konrtponupyemsie OueHouHbIE
n/m | momynu/ pasznuenst / Kozp! u 3Tamnsl popmupoBaHus CpelcTBa -
TE€MbI AUCIUIIINHBI KOMITETEHIINH HaVMEHOBAHHE
tekymui | [Ipomex
KOHTPOJIb | YTOYHAsI
aTTeCT.
1 | 1/1/1; 1/1/2; OIlK-3 O6nacTu nprUMeHeHH s yIbTpa- BK
1/3/1; 1/3/2; 1/3/3 3BYKOBBIX MEIMLMHCKHX NpuO0 - | TKot
2/5/1; 2/6/1 POB JJIs pa3HBIX HANIPABIIEHAN
METHIIHBI
1/2/1: 1/2/12: 1/2/3: BriOupats ontumansHbie TKot ITA
14/1; 1/412; 1/4/3 PeXHMBI pAGOTSI TKepe
’ ' yIBTPa3BYKOBBIX MPHOOPOB
1/4/3: 2/5/7: 2/6/2 OxcmuryatuposaThk coBpemennoe | TKepc
000opya0oBaHue U NPUOOPHI
2 | 1/1/1; 1/1/2; OIIK-3 Cymectyrompue yabrpassykoseie | TKoT




2/5/1; 2/5/2; 2/5/3; | OIIK-7 MEIMLMHCKHE TIPUOOPHI M HX TKcepe

2/6/1; 2/6/2. IIOCTPOCHHE
1/3/1; 1/3/2/; 1/3/3; O06ocHOBATH MPUMCHEHNE TKot 1A
1/4/1; 1/4/2; 1/4/3 Croco60B BO3ICHCTBH TKcpce
yIBTPa3ByKa Ha TeJa U BENeCTBA
1/4/3: 2/5/7- 2/6/2 Onpeaenuth CIoCo0bI PEIICHHUS TKot
’ ’ npo6IeM 1 T03BoJIseT mpodec- TKepe

CHOHAJILHO NMPOCKTUPOBAHUE
MPUOOPHBIX CHUCTEM

3 | 1/1/1; 1/1/2; OIIK-3 Dusuko-xuMuueckue dPGHEKThI, TKor ITA

2/5/1; 2/5/2; 2/5/3; | OIIK-7 | BO3HHMKaioIIKe NpH Bo3jeicTBHN | TKcepe

2/6/1; 2/6/2. YIBTPa3ByKOBOT'O MOJIsS

Bri6upaTh onTuManbHbIC TKort
1/3/1; 1/3/2/; 1/3/3; PeAIMb PaGOTEL TKepe
1/4/1° 1/4/2: 1/4/3 YIBTPa3BYKOBBIX MPHOOPOB
’ ’ OCOGEHHOCTH YJIbTPa3ByKOBOI TKot A

1/4/3: 2/5/7: 2/6/2 BU3YaJIN3alUH UCTIOIB3YEMBbIX B TKcpe

MCOWUIHC

1 . . .
BK- BxogHO# KOHTpOIIb, TKOT — TeKymuii KOHTpOJIb 0cBOeHHE TeMbl, TKcpe — Tekymmii KOH-
TPOJIb CAMOCTOSTENILHOM PaboThI CTyAeHTa, [IA — mpomexxyTouHas arrecTauus. A — arTecTanus.

[lepedeHb TUIIOBBIX BOIPOCOB JIJII UTOTOBOTO KOHTPOJIS
1. ®U3UKO-XMMHUYECKOE IEUCTBUE YIbTPa3ByKa.
2. ObyacTy MEAUIIMHCKOTO MMPUMEHEHUS YIIbTPa3BYKa.
3. Knaccudukanus Y3 MEAUIIMHCKUX anlapaToB U CUCTEM.
4. du3nvecKue XapaKTepUCTUKN OUOTOTHYECKUX CPE.
5. CKopoCTh yIIbTpa3ByKa B OMOJIOTHUECKUX Cpeax.
6. AKycTHueckoe COIpOTUBIICHHUE, €r0 BIUSHUE Ha OTPAKEHHE YJIbTPa3BYyKa.
/. 3aTyxaHue yapTpa3ByKa B OMOJOTMYECKUX TKAHSIX.
8. Knmaccudukamms yiabTpa3ByKOBBIX THarHOCTHUYECKUX MPUOOPOB.
9. Pexwum pabotsl B u B+B Y 3- ckanepos.
10. Pexum paboThsl A.
11. Pexum pabotsr M.
12. Pexum padots /.
13. YnpTpa3BykoBbie mpeodpazoBaTenn (KOHCTPYKITHS) i1t Y 3- CKaHEPOB.
14. Tunbl JaTYMKOB 7151 Y3 -CKaHEPOB.

15. CekTopHOE (MEXaHUYECKOE) CKAHUPOBAHHUE.



16. JIuneitHOE AIEKTPOHHOE CKAaHUPOBAHUE.

17. KOHBEKCHOE M MUKPOKOHBEKCHOE (BBIMYKJIOE) AIEKTPOHHOE CKAHUPOBA-
HUE.

18. ®a3zupoBaHHOE CEKTOPHOE IEKTPOHHOE CKAHUPOBAHHUE.

19. BexTopHOE CKaHMpOBaHUE.

20. OcHOBHBIE XapaKTepucTUKU Y3-ckaHepoB. IIpononbHas u nonepedHas
pa3pemaoime CriocCOOHOCTH.

21. YyBCTBUTENBHOCTD, JUHAMUYECKUN JUana3oH Y 3-CKaHEPOB.

22. ®opmupoBanue Y3-i1yda, mepeaaya, mpueM U oOpabOTKa CHUTHAJIOB
(cTpyKTypHas cxema).

23. CxaTue U peryjinpoBaHue JUHAMHUYECKOTO AUara3oHa.

24. ®okycupoBka ¥Y3-myda. DokycupoBka B JaTYMKE C CEKTOPHBIM MeXa-
HUYECKUM CKaHUPOBAHHUEM.

25. DieKTpOoHHas JuHaMH4YecKas (OKyCHUpPOBKa B KOJIBLIEBOM, JUHEHHOM U
KOHBEKCHOM JIaTYUKAX.

26. IlonaTre AMHAMUYECKOH anepTyphl.

27. [lunamuyeckasi (OKyCHUpOBKa Ha MPUEM B peaIbHOM BPEMEHH.

28. Orenka KauecTBa M300pakeHU Y 3-CKaHEPOB.

29. AptedakTbl aKyCTUYECKOTO U300pasKEeHHUSL.

30. Y3-ckaHepsl cO CeKTpaIbHBIM JoruiepoM. DddekT Jlomiepa.

31. IloHsATHE O CcrIEKTpe CKOPOCTEH KPOBOTOKA U CHEKTPE YACTOT JIOTIEPOB-
CKOT'O CABUTA.

32. HenpepsiBublil goruiep. [IpuHnmm neicTBUs, cxeMa U OCHOBHBIE YCT-
POMCTBA CXEMBI.

33. UmnynscHbiil gomep. [punnun neicTBus, cxeMa U OCHOBHBIE YCTPOU-
CTBa CXEMBI.

34. 3mepenus criekTpa AOIUIEPOBCKUX 4yacToT. HeonHo3HAUHOCTH H3Me-
pEeHUs CIIEKTpa.

35. Y3-cucTtemsl ¢ IIBETHBIM JOTIJIEPOBCKUM KapTUPOBAHUEM.



36.DU3NOTOTUYECKHE OCHOBBI YJIBTPA3BYKOBOM Tepanmuu C MPUMEHEHHEM
TEIJIOBBIX MEXaHU3MOB.

37. ®U3MOIOTUICCKUE OCHOBBI YJIBTPA3BYKOBOH TEparuy ¢ MPUMEHEHHEM
HETEIIOBBIX 2(PHEKTOB.

38. lcnonp3oBanue yinbTpa3Byka B (pU3HOTEpanvy MPU MOBPEKICHUU MST-
KHUX ¥ KOCTHBIX TKaHEH.

39. Ucnonp30oBaHue yIbTpa3ByKa B XHPYPTUU C TTIOMOIIBIO (JOKYCHPOBKH.

40. acTpyMeHTalIbHAS YIBTPAa3ByKOBAsK XUPYPTHUSL.

41.0O1eHKa 6€30MaCHOCTH YIbTPa3ByKa B MEIUIIUHE.

V. CIIMCOK YYEBHOM JIUTEPATYPHI N
NHO®OPMALIMOHHOE OBECIIEYHEHUE JUCIHUIIJINHbI
OcHoBHas JuTeparypa

1. [IpuMeHeHue yapTpa3Byka B Mmeaunuue: Ousnueckue ocHOBEL: [lep. ¢
anr. [Tox pen. Xwmia K.M. Mup, 2008, 568 ctp.

2. YnpTpa3ByKOBbIE AUArHOCTUYECKUE MPUOOPHL: Yueb. mocodue/
Hukudopos H.®., CricoeB E.W. Bnagusoctox: N3a. ABI'TY,2006.-108c.

3. YapTpa3BykoBble METO/IbI B MeauiinHe: ¥Y4eb. nocodue/Huxudopos H.D.
Brnaagusoctok: 3. IBOY, 2011.-156c¢.

4. TOCT 26831-86 [Ipubopsl MEIUIIMHCKHUE YIBTPA3BYKOBBIC
JTUarHocTuyeckue ckanupytomme. O0iume Texuuueckue TpedboBanus. MeToibl uc-
neITanus, 1986.

5. Munymio M.I'. IIpakTuueckoe pyKoOBOACTBO MO YIbTPa3ByKOBOM
nuarHoctuku. Ku. 1. M.: Beicmias mikona, 1995, 240 ctp.

6. Jdemunor B.H., 3sikan E.W. YnbTpasBykoBas AMarHocTHKa B
ruHekojoruu. M.: Meaununa,1990,224 ctp.

7. OcumnoB JI.B. YibpTpa3ByKoOBbIE TONTIIIEPOBCKUE CUCTEMBI: (PU3UUECKHE

MPUHIMUIIBI U MEeTOIbl. KinHM4eckoe pykoBoOCTBO 1o Y3 auarHoctuku. [loa pen.
MurtbkoBa B.B. Cangpukosa B.A. M.: Buaap.,1998.

8. IlpumMeneHue ynbpTpasByka B MeauiuHe: Ousnueckue ocHOBEHL: Llep. ¢



anri./ [lox pen. Yumna K. M.: Mup, 1989, 568 ctp.

9. Ocwunos JI.B. YnpTpa3ByKoBbIe AUATHOCTUYECKUE TPUOOPHI:
[IpakTHueckoe pyKoBOACTBO MJiA Ucoiab3oBatese. M.: Bunap, 1999 — 256 ctp.

JlonoJIHUTeIbHAS JTUTEpaTypa

1. ®uzuka Bu3yanu3alnuu u300pakxeHuil B MEAUIIMHE: B 2-X TOMAaxX: Mep. C
auri./ Ilox pex. C. ¥Ya66a. — M.: mup 1991 1.

2. MurtbkoB B.B., 3bikun b.u., bynanos M.H. Ynbrpa3BykoBasi aHrHo-
rpadusa. MenunuHckas Buzyanuzaius. 1996 r. Ne 2 ¢.4-13.

3. Cronsp B.JI. CoBpemeHHBIE MEAUIIMHCKHE UH(POPMAIIMOHHBIE CHUCTE-

mbl // Kommbrorepabie Texnonornu B Mmeaumnuae 1997 Ne3. C. 54-61.

VI. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUA U
INPOI'PAMMHOI'O OBECIIEYEHUA

Pa3zpaboTana 35ekTpoHHas Ipe3eHTaIMs JEKIIMOHHOTO Kypca, JUIs
JIEMOHCTpAIUA KOTOPON HEOOXO UM BUICONPOEKTOP, HOYTOYK U IKpaH.

Xwmenes B.H., CiiuBun A.H., bapcykoB P.B., [{piranok C.H., ITanynoB A.B.
[IpuMeHeHue yabTpa3ByKa BBICOKOW WMHTEHCHBHOCTH B MPOMBIIIJIEHHOCTH. -
buniick: Uzn-8o Auor. roc. TEXH. YH-TA, 2010. - 203 C.
http://window.edu.ru/resource/899/70899

XacanoB O.JI. D@dekTsl MOIIHOTO YIbTPa3BYKOBOTO BO3IEHCTBUS Ha
CTPYKTYpPY U CBOMCTBa HaHOMartepuasuoB: yuebnoe nocobue / O.JI. Xacanos, 2.C.
JBunuc, B.B. ITomucagosa, A.Il. 3eikoBa - Tomck: M3a-Bo TOMCKOro noJMTeXHU-

gyeckoro yauBepcuteta, 2008. - 149 c. http://window.edu.ru/resource/826/73826

Haswinenko B.B., Opnosckuii I1.1., I'aBpunenkoB B.W. u np. CoBpeMeHHbIE
BBICOKOTCXHOJIOTHYHBIC JIYYEBBIE METOMBI MCCIICIOBAHUS COCTOSIHHSI MHOKapja B
Kapauoxupypruu: Yueb6Hoe mocobme. - CII6.: CIIOI'MY, 2007. - 44 c.
http://window.edu.ru/resource/206/70206

CHpaBO‘IHBIC u y‘le6HO-MCTO,Z[I/I‘ICCKI/IC MaTCpHraJIbl I10 MCOUITUHE

http://gradusnik.ru
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VIl. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
JAUCHUITIJIINHBI
7.1 [IpakTukym npoBojsTCs B Jabopatopur — 30 KB. M. OCHAIIEHHOW MYJIb-

TUMEIMA — POEKTOPOM, IKPAHOM, KJIACCHOU JOCKOU, HOyTOyKOM ([{BDY).



IIpunoxenue 1

MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs

«/{aabHeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

NH)XEHEPHAS IKOJIA

®OH/J ONEHOYHbBIX CPEJACTB
M0 JMCUMILIHHE «YJIbTPa3ByKOBas TEXHUKA B MeTHIIHHE»
Hanpasiaenue noaroroBku — 12.03.04
«bHoOTeXHUYeCKHE CUCTEMbI U TEXHOJIOTHMN
npoduie «MeaunHcKkue HHPOPMAITMOHHBIE CUCTEMBbI
®opMa OATOTOBKU OYHAS

BaaguBocTok
2018



IMACHOPT ®OC

Kon n popmyimmpoBka

Jrtanbl GOPMUPOBAHUA KOMIETEH Mt

KOMIIeTeHIN
3naer OO6acTi MPUMEHEHUS YIbTPA3BYKOBBIX METUIIMHCKHX

OIIK-3.CniocobHocThio HIpHOOPOB JUIS PA3HBIX HANIPABICHUN MEIUIUHBI
peliaTh 3a/1a4u aHaIu3a

BpIiOupaTh ONTUMAIBHBIC PEKUMBI PabOTHI yJIbTpa-
U pacueTa xapakTepH- | YMeer

3BYKOBBIX MPHOOPOB
CTHK  3JIEKTPUYECKUX
nerneit Braneer DKCIUTyaTHPOBATh COBPEMEHHOE 000PYI0BaHHE

npubopsI
OIIK-7. Crnoco6Ho- 3naer CymecTBytonye ylIbTpa3ByKOBblE MEAULIUHCKUE TIPU-
CTBIO YYUTHIBATH CO- OOpBI U UX MTOCTPOCHHUE
BPCMCHHBIC TCHICHIHH Vateer OGocHOBaTH MPUMEHEHHE CIIOCOOOB BO3IENCTBHS
PasBUTHA SCKTPOHUKM, yAbTPa3ByKa Ha TeJla U BELIECTBA
U3MEPUTEIBHON H BBI-
YUCIIUTEIBHON — TEXHU-
KH, HMH(pOPMAIHOHHBIX OmnpenenuTb CocOObI penIeHus MPOOIEM U MTO3BOJISAET
TCXHOJOTHH B CBOCH | Brianeer | mpodhecCHOHATBHO IPOSKTUPOBAHNE IPHOOPHBIX CHC-
npodecCuoHAIbHON TeM
JIeSATEIbHOCTH
I1K-4 3naet OCHOBHBIC (DAKTOPBI BO3/IEHCTBHS (PU3HIECKUX (PaKTO-
CIIOCOOHOCTH  ompe/ie- POB Ha GHOJIOTUYECKHE OOBEKTHI
JATE M aHaTU3HPOBATE Veer aHAJIM3UPOBATh BO3/AEHCTBUE PU3NUYECKUX (PAKTOPOB
BO3/eiicTBue  u3Hue- Ha OMOJIOTHYECKUE OOBEKTHI
CKkuX  (aKTOpOB  Ha
Ouonormieckne 00beK- METO/IaMH aHajInu3a BO3JAeNCTBHSA (PU3MIecKuX (BaKTo-
TEI Bnaneer

POB Ha OMOJIOTUYECKHE OOBEKTHI

IIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIUI

Koa u ¢pop- | Dransl popMupoBaHUA KOMIETEHIMH KPHUTEPUH N0KA3aTeJ N
MYJ/IMPOBKa
KOMIIETCH-
UM
3HaHWE PUBHKO- | CIOCOOHOCTh
OIIK-3 MaTEeMaTHUYeCKOI0 | OXapaKTepu3o-
Crioco0- amnmnapara, yTo Obl | BaTh CYIIHOCTh
HOCTBIO BBISIBJISITH €CTECT- | Ipo0OJieM, BO3HU-
Ob6nactu mpume-

peliaTh Wemms  yipTpa- | BCHHO “HAYUHYIO | KAOUIMX B XO/IE
3afadn 3BYKOBBIX Meju- | CYIIHOCTB TpO- IPO(ECCHOHANB-
aHanmu3a M .
pacuera 3Haer MHCKUX Tpubo- | 61em, BO3HHU- HOU JIeATeNbHO-
XapakTe- poB 1JIs pa3HBIX | KaroIIUX B XOJ¢ CTH, IPUBJICYb
PHCTHEK HarpaBJICHUN npodeccuoHanb- | I UX pEIICHUS
JJIEKTPH- METHITHHET HOH JIeSITENIBHO- busuKo-
YECKHUX CTH MaTeMaTHYeCKHUM
nenen anmnapar, 3HaHus

B pabote ¢ ouud-




POBaHHBIMU CHUT-
HaJIaMH,

3HAHHUE OCHOBHBIX
3aKOHOB, OIHCHI-
BaIOILLUX ITOBEC-
HHE Kosebarenb-
HBIX CUCTEM pas-
JIMYHOU NTPUPOIBI

YMEHUE BBISIBUTH | CIIOCOOHOCTH
CYLIHOCTb ITPO- HPUMCHUTH
OJIEMBI, COCTa- (usmxo- 5
MaTeMaTUYeCKHUI
BUTbH MOJIEJIb KO-
5 . amnmnapar,
BbiGuparp onry- | 1COATCIRHON COCTaBUTh
MalbHbIE pexu- | CHCTEMbI U ccop- MaTeMaTHYECKYIO
VYmeer MBI paOOThI MYJIMpOBaTh yC- MOJIeJIb
YIBTPa3BYKOBBIX | JIOBUS €€ IpuMe- | (U3MYECKOro,
npubopoB HEHMS TEXHOJIOTUYECKOT
0 U JApYrux
IPOLIECCOB,
BO3HHUKAIOIIHX B
npohecCuoHaTbH
O eI TENIbHOCTH
BJIaJICHUE METO- CIIOCOOHOCTh
JTamMu PU3NKO- aHAIM3UPOBATH U
MaTematHyeckoro | ©OOCHOBBIBATH
UCIIONIb3YEMbIE
anmapara Jijis oIl- J po
) METO/TBI B TIPO-
OKCIIyaTnpo PCACHCHUSA NAPA- | o oyromamp O
Buazeer BaTh COBPEMEH- | oo 1 Xapak-
HOe 060py10Ba- NEeSATeTbHOCTH
TEPUCTHUK KOJIe-
HUE U IpUOOPHI
OarenbHOI cuc-
TEMBI U BOJIHOBO-
ro Ipouecca
OIIK-7. CymectBytonyie | 3HaeT OCHOBBI CrnocoGHoCTSb Tie-
Croco0- YABTPA3BYKOBBIC | TEHACHUMWU pa3- peYucInuThL OC-
HOCTBIO 3Haer MEINIHUHCKNE BUTHSI TEXHUKHU HOBHBIE KOMaH/Ibl
YUUTBIBATh npUOOPBI U HX
COBpPEMEH- IIOCTPOCHHE
Hble  TEH- O0ocHOBAaThL Ywmeet pabotath ¢ | CmocoOHOCTH
IESHIINN IIPUMCHCHUC nporpaMMHBIMH BBIITOJITHUTH TU-
PasBUTHSA | yyeer CIocoOOB  BO3- | cpe;CTBAMHU BHI- | TIOBBIE PACUETEI
ANEKTPO- ACUCTBUA  YJIbT- | yyciuurennHOM
HUKH, W3- pasByKa Ha TEia TeXHUKH
MEpPUTEIb- 1 BCIICCTBA
HOW U BBI- OHpeﬂeHI/ITB BHaﬂeeT HaBbI- CHOC06HOCTB I10-
qUucJn- CIIOCOOBI peue- KaMu pa60TBI C IL06paTB HHCTPY-
TEJIbHOMN Bnaneer HUSL Tpo0JieM | | IPOTPaMMHBIMU | MEHTBI TSI pe-
TEXHHKH, IIO3BOJISIET ~ TIPO- | CpEACTBAMM Ma- | IIEHUS KOHKPET-
uH(pOopMa- deccnonanbHo TEMaTHIECKOTO HBIX 3a7a4




[IUOHHBIX IIPOEKTUPOBAHUE | TIPOTPAMMHUPOBA-
TEXHOJIO- OpUOOPHBIX CHC- | HUS U ABTOMATU-
r'mu B CBO- TeM 3UPOBAHHOIO
en  1po- IIPOEKTHPOBAHHS
deccuo-
HaJIbHOU
JesITeNb-
HOCTH
OCHOBHBIC (hak- 3nanne metonuku | CriocoOHOCTh
TOPBI BO3AEUCT- | MCCIIEeIOBaHUS BbIOPATh HYXHYIO
3naer BUSL QU3NYECKUX | XapaKTEPUCTUK METOAMKY JIJIst
(bakTOopoB Ha KoJie0aTenbHbIX IPOBE/ICHUS KOH-
[1K-4 Ouosornyeckue CHUCTEM KpPETHOI'O HcCiIe-
CIoco0- O0O0BEKTHI JIOBaHUS
HOCTb OII- YMeHue Bble- Moxer paccuu-
penenarTe u JUTh UHPOpMa- TaTh BECOBBIE KO-
aHAJIM3UPOBATh
aHaAJIN3H- . TUBHBIE IIepe- 3¢ UIHECHTHI
BO3JIeHCTBUE (H-
poBaTh MEHHBIE. BIIMSIHUS UHPOP-
. Ymeer 3U4ecKux (hakTo-
BO3/IEICT- MaTHBHBIX Tapa-
pOB Ha OHMOJIOTH-
BUE (Hu3u- METPOB Ha pe-
YecKre 00BEKTHI
YECKHUX 3y/lbTaT U3Mepe-
(dhakTOopoB HUS
Ha Owuoulo- CrniocobeH k ana- | MoxeT ajgekBar-
rHYEeCKHUe METOJIaMU  aHa- | JIM3Y MOJIYYEHHO- | HO OLIEHUTH MO-
00BEKTHI JU3a  BO3JEUCT- | IO pe3ysbTara, JIy4EHHBIE pe-
Braneer BUS (DU3MYECKUX | MOXKET paccuu- 3yJIbTaThl, HEOII-
(bakTopoB Ha | TaTb HEONIpeie- peneneHHOCTh
Ouoslornyeckue | JIGHHOCTh U3Me- U3MEpPEHUs U
00BEKTHI peHus, chopMyIIMpoBaTh
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