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1. Mecro u e/ AMCHMIVIMHEI B cTpyKType OIIOII

OucuumuivHa «VIH()opMaLoOHHbIe TeXHOJIOTUM B aKyCTHYeCKOM 3KCIIepUMeHTe»
OTHOCHUTCS K [JUCLUIUIMHAM BBIOOpPAa BapHMaTMBHOM uacTH OCHOBHOW 00pa3oBaTesbHOM
nporpamMmbl 02.03.02 «®PyHaameHTanbHasi HHGOPMaTUKa U MH(GOPMALIMOHHbIE TeXHOJIOTHU»
Ha pazauodusnueckoM dakynsrere HHI'Y. [IucimrvHa mo BbIOOPY, peKOMeHJOBaHa K
O0CBOEHMIO B 6 cemecTpe 3 Kypca U 7-8 cemecTpax 4 Kypca.

HEJ'[HMI/I 0CBOE€HHUA NUCIIUMII/IMHBI AB/IAOTCH:

- U3yueHHe OCHOBHBIX MeTOZIOB aKyCTHUeCKUX U3MepeHuH;

- M3yueHHe OCHOBHBIX UMC/IEHHbIX METO/|OB aHa/IM3a aKyCTUYeCKUX BOJIH;

- MaTeMaThyeckass 00pabOTKa CHUrHajaOB, TIO/yuyaeMbIX OT TIePBHUUHBIX H3MepPUTEIbHBIX
npeoOpa3soBaresield, C WCTO/Ib30BaHHEM COBPEMEHHBIX METOZOB aHa/iu3a W rpeobpa3oBaHust
CUTHAJIOB;

- popmupoBaHUue MpoQeccUoHaNbHONW KY/AbTYPbl SKCMEpPUMEeHTaNbHbIX paguo(u3nuecKux
W3MepeHu, TOof KOTOpOM TIOHHMMAKTCS TOTOBHOCTb W CIIOCOOHOCTH HCIOMb30BaTh B
npodeCCHOHABHOM [1eTeIbHOCTH TPUOOPeTeHHYI0 B X0 BBITIO/IHEHHUsST J1TaDOpaTOPHBIX
paboT COBOKYITHOCTh 3HAHUM, YMEHUM U HaBBIKOB.

2. Ilnanupyembie pe3y/ibTaTbl 00yUeHHUs M0 JUCIHUII/IUHE, COOTHECEHHBIE C
IVIAaHUPYeMBbIMH pe3y/IbTaTaMH 0CBOeHHsI 00pa3oBaTe/IbHON MPOrpaMmbI
(KkoMneTeHMAMHU BbIMTYCKHUKOB)

Popmupyemere IL1anupyembie pe3y/IbTarbl 00yyeHHs: 110
KOMHETEHIHMH JMICIIMI/THHE, XapaKTepu3yIolye 3Tambl
(Kom xoMmeTeHIMH, 3Tar .
(opmupoBaHus KOMIIeTeHIUI
dhopMUpOBaHMS)
[IK-5: 31 (ITK-5) 3HaTh MeTO/bI aKyCTAYECKUX
Crioco6HOCTh MCIIOMb30BaTh Vi3MepeHU.
coBpeMeHHble UHCTpyMeHTanbHble | Y1 (ITK-5) YMeTb nprMeHSTh METOAbI
Y BbIUMC/IUTE/IbHbIE CPeJCTBa aKyCTUYeCKUX U3MepPeHrH U UH(POpMaLMOHHbIe

HMH(GOPMAI[MOHHBIX TeXHOJIOTHUMN TeXHOJIOTHH TIPU aHa/Iu3e yIbTPa3BYKOBBIX BOJH B
pa3UUHBIX CpeAax

Otar hopmupoBaHus 6a30BbIN B1 (ITK-5) Bnagets MeTofaMu aKkyCTUUECKUX
M3MepeHUN U KOMIbIOTePHBIX TeXHOIOTHUM TIpU
aHa/mM3e yabTPa3BYKOBBIX BOJIH B PA3/IMUHbIX
cpefax

3. Crpykrypa u copepxaHue AuciMIUIMHbI «/H(opMaljuOHHbIE TEeXHO/IOTUH B
aKyCTH4YeCKOM JKCIlepuMeHTe»

O6beM JUCLIMTITMHBI COCTAB/ISIET 7 3a4eTHBIX eJUHMLI, Bcero 252 yaca, U3 KOTopbix 95
yaca COCTaB/sieT KOHTaKkTHasi pabora oOyyatolierocs c npernogasareneM (92 — naboparopHble
3aHATUS, 3 Yyaca — MepONpPUITUS TEKYLL[ero KOHTPOJISL yCrieBaeMOCTH), 157 4acoB COCTaB/sieT
camocTosiTe/ibHasi pabota 00yyJaroierocs.

CTyzeHTbl BBITMIOIHAIOT TI0O OAHON JaboparopHoii pabore B 6-7 ceMecTpax
(«YrmeTpa3ByKoBasi 3XO-JIOKarvisi OMOJIOTHUECKUX TKaHed W >KUAKOCTei» U «lccimemoBaHue
aKyCTHUECKOTO HWHTepdepoMeTpa IIOCTOSIHHOW [JIMHBI»), [Be jabopaTopHble paboThl B
8 cemectpe («OrmpeniesieHrie MOAY/IS CABUTOBOM YIIPYroCTH OHOOTMUECKUX TKaHeH I10
pe3y/bTataM W3MepPeHHs UX JUHAMHUUECKOW >KeCTKOCTH» U «YJIbTPa3ByKOBbIE MCC/I€/IOBAHUSI
Ha aKyCTUYeCKOM CHUCTeMe Verasonics»).



CopepyaHue AUCLUMJIUHBI

B Tom uncie

KonTakTHas pa6ora (pabora Bo
B3aMMOJEHCTBHUH C MperojaBaTesieM), 4achl

pabora
00yJaroIerocs, 4acol

HaumeHoBaHMe U KpaTKoe
cofiep)XaHue pas/eoB 1
TeM AUCLHMIL/IMHEI,

Bcero (uachi)
CamocToaTe/1bHas

Bcero

¢dopmMa npoMeXyTouHoun
aTrecTauMm no AUCUMUNIMHe

OuHoe
3aouHoe
OuHoe
3aouHoe
OuHoe
3aouHoe
3aouHoe

3aouHoe
OuHo-3a0uHOC THRRKIIUOHHOT0 3aHATUA

OuHO-3a04HOCTAENMHHAPCKOr0 3aHATHUSA
OuHo-320uHOGHAGOPATOPHOT0 3aHATHSA

OuHoe
OUHO-3a04YHOE|
OuHoe
OUHO-3a04HOE|
OuHoe
OuYHO-3a0YHOE|
3aouHoe

1. Ynerpa3sBykoBas
9X0JI0KaLUst
OMO/IOTMUeCKUX TKaHeH
U JKUAKOCTel

2. UccnenoBanue
aKyCTHUUeCKOTO
MHTepdepomMeTpa
TIOCTOSIHHOM JIJTUHbI

3. OnpeneneHue
MO/1yJisl CIBUTOBOM
yIpyTroCTU
OUOIOTHUeCKUX TKaHeH
T0 pe3y/bTaTaM
H3MepeHuUst UX
JIMHaMUueCKOU
JKeCTKOCTHU

4. Ynberpa3sByKOBble
HCC/Ie/IoBaHUsS Ha
aKyCTUYeCKOH CHUCTeMe
Verasonics

B T.u.TekyIui KOHTPOIb 3 3 3
[TpomMeKyTOUHasi arTectalusi: 6,7 ceMeCTphl — 3a4eT, 8 ceMeCcTp — 3a4eT C OLIeHKOH

62 24 24 38

62 24 24 38

62 24 24 38

63 20 20 43

4, Oo0pa3oBare/IbHbIE TeXHOIOTHH

B coorBerctBUM c paboueii TporpaMMoil W TemMaTHUeCKWM IJIaHOM U3ydyeHre
JucLuruiviHel - «VIH(opMaLoOHHbIe TeXHOJIOTHH B aKyCTHYeCKOM 3JKCIepuMeHTe»
NPOXOJUT B BU/Jie ayJUTOPHOM M CaMOCTOSITe/IbHOW paboThbl CTYZeHTOB. YueOHbIN Mpoliecc B
ayIUTOPUM  OCYLIeCTB/IsieTcss B (opme J1aboOpaTOpHBIX 3aHSATUH C  UCTOJIb30BaHUEM
COBpPeMeHHbIX UH(OPMAaI[MOHHBIX TEXHOJIOT M.

O6pa3oBare/ibHble TEXHOJIOTHH, CITIOCOOCTBYOIME (HOPMUPOBAHKMIO KOMIIETEHLUIM
WCTI0/Tb3yeMble Ha 3aHATHSIX J1abopaTOpHOro THIa:
- ceMyHaphl ¢ 06cyx/jeHreM yueOHOro MaTeprana TeOpeTHYeCKOro Xapakrepa;



- TIPAKTUYeCKHe 3aHATHUS C UCTIONMb30BaHUeM WH(MOPMAaI[MOHHBIX TEXHOJIOTHH;
- 1abopaTopHbIe 3aHATHS C UCIIOIb30BaHHEM (DHU3NUECKUX YCTAaHOBOK;
- peryilaMeHTHUPOBaHHAsl CaMOCTOsITe/IbHas [1esITeJIbHOCTh CTY/IeHTOB;

@®opMoii UTOTOBOTO KOHTPOJISI 3HAHUM CTY[EHTOB IO AUCLUIIMHE SIB/SeTCS 3ayeT, B
X0[le KOTODOTO OLIeHUBAeTCsl YpOBeHb TeOpeTUYeCKMX W TMpaKTUUeCKUX 3HaHWWA 10
qucuuriiHe. OCHOBHOM aKLIeHT BOCTIMTaTe/bHOM paboThl flenaeTcsi Ha /100pPOCOBECTHOM,
npodeCCUOHATBHOM BBITTOJTHEHUM BCeX YUeOHBIX 3a/JaHUH.

quGHO-METOJII/I'{ECKOE ob0ecrnieueHHe CaMOCTOATE/THHOM paGOTLI oﬁyqaloumxca

Vcnonb3yroTcss BUABI CaMOCTOSATebHOM pabOoThl CTyleHTa: B UWTaJIbHOM 3aje
O6ubnmoTekH, B yueOHBIX KabuHeTax (71abopaTopusix), KOMITBIOTEPHBIX K/laccax, C ZOCTYIIOM K
pecypcam VHTepHeT M B [OMAIIHUX YCAOBUAX. ITOPSIIOK BBITIOJIHEHUSI CAMOCTOSITE/TbHOM
paboThI COOTBETCTBYET MPOrpaMMe Kypca M KOHTPOJIMPYETCs B XO/ie MPOBEe/IeHUsT ayIUTOPHbBIX
3aHSATUH W B KOHIIE Kypca TMpW TIPOBEIEHWE 3adeTra [0 [AHHOW [JUCLIUILUIMHE.
CamocTosiTesibHasi paboTa TOJKPEIUIAeTCS yueOHO-MEeTOAMUYeCKMM W WH(OPMAILMOHHBIM
obecrieueHreM, BK/IIOYAIOIIMM pEKOMEH/I0BaHHble Y4YeOHMKM | yuyeOHO-MeTOoquuecKue
rmocoowsl.

CnuCcOoK  BONPOCOB /Il  CaMOCTOATE/bHOW  padoThl MO  JAUCIUIVIMHE
«ndopmaliuoHHbIe TEXHOIOTHH B aKYCTHYECKOM 3KCIIePUMEeHTe»

YnbpTpa3sByKoBble BO/HBL. AKyCTUUYECKUW CUTHAJI U ero CIeKTP.

AKyCTHUeckoe COIPOTUB/IEHHE, ero B/IMsIHYE Ha OTPa’kKeHHe Y/IbTpa3ByKa.

3aTyxaHue yJbTpa3ByKa B OMOIOrMUeCKUX TKaHIX

OHeprusi ¥ UMIYJIbC 3ByKOBbIX BO/IH. Cepuueckuie BOTHBI.

Paccesinue 3Byka Ha pa3/MuHbIX HEOAHOPOAHOCTSX cpenpl. [Tomiomenye 3ByKa.

[MoHsTHS MO/l YIIPYTOCTH CPeAbl U CBSI3b PA3/IMUHBIX MOAY/Ied MeXy COOOM.

CBs3b MOAYy/el YIIPyroCTy U CKOPOCTeN MeXaHU4eCKUX BOJIH.

OcobeHHOCTH MeXaHUYeCKHX XapaKTePUCTHK OMO/IOTHUeCKUX TKaHeH.

ITee303/meKTpuUecKre, MarHUTOCTPUKLIMOHHBIE, 1eKTPOJUHAMUUeCKUe U3/TydaTesiu.
. YmpaBsieHue y/ibTPa3ByKOBbIM M3TyueHreM: (JOKYCHPOBKA U CKaHUPOBaHUe

YIBTPa3ByKOBOTO MyYKa. Y/IbTPa3BYKOBbIE JIMH3bI, pe(1eKTOPbl, KOHLIEHTPATOPbI.

@®OKYyCUpPOBKA U CKaHUPOBaHWe Y/IbTPa3ByKOBOI'O Iy4ykKa. [[pueMHUKY ¥ MHUKATOPBI

y/BTPa3ByKOBBIX BOJIH.

11. Knaccudwmkamnust yisTpa3ByKoBbIX TPUO0POB. OCHOBHBIE peXKUMBI PAOOTHI: pexkum B
(2D), pexxum A u pexxum M.

12. ¥YnerpasBykoBbie nipeoOpa3oBareny. Turmbl gaTunkoB. CriocoObl CKAaHUPOBAHUSI.
dopmupoBaHue Y3 yua, repesiaua, ipueM U 06paboTka curHanoB. @okycrpoBka Y3
ayya.

13. du3nyeckre 0CHOBBI 1acTorpaduu MArkux ouosoruueckux Tkane (SWEI u ARFI

TeXHOJIOTHH 3/1aCTOMETPUH).
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6. @oH/| OL|€eHOYHBIX CPEACTB /I/IAA MPOME)XXYTOUHOU aTTecTal[dy Mo JUCLUIINHEe

6.1. IlepeueHb KOMIeTeHI[UH BbIIYCKHHKOB 00pa3oBaTe/IbHOI MPOrpaMMbl €
yKa3aHueM pe3y/IbTaTroB 00ydyeHHs (3HaHMI, yMeHUH, HABHIKOB),
XapaKTepU3yIUX 3Tanbl uX (popMupoBaHNs, oNMcaHue NoKasarenen u
KpHMTepHeB OLleHMBaHHUA KOMIIeTeHI[UH Ha Pa3/INuYHbIX 3Tanax ux (popmMupoBanus

ITK-5: CriocoOHOCTh UCIIO/IL30BaTh COBpe€MEHHbIE€ MTHCTPYMEHTAJ/IbHBIE YU BBIYNC/IUTE/IbHBIE

CpeaCTBa
MHpuKaTophl Kpurepuu onieHUBaHus (JIeCKPUIITOPHI)
KOMIETeHIIHH |«I1/I0X0» «HEY[I0BJIE |«YAOBJIETBO |«XOPOII0» |«0YeHb «OTJIMYHO» | «IIPEBOCXOJ-
TBOPHTE/Ib| PUTEIEHO» XO0pOLI0» HO»
HO»
3Hath MeTOAB!  |OtcyrcTBre |Hamiuwe —|3Hanue 3HaHue 3HaHue 3HaHue 3HaHue
AKYCTUYECKUX  |3papii rpyObIX  |OCHOBHOTO |OCHOBHOTO |OCHOBHOTO |OCHOBHOTO  |OCHOBHOTO U
M3MEpEHIH Marepuaia |OIIMOOK B |MaTepuasa C [MaTepHaloM (MaTepyana C (MaTepuaja  |[OTOJHHUTESb
OCHOBHOM |psioM C pszioM HEe3HAuuTe/ b |0e3 OUTMOO0K U |HOTO
Marepuasie |HerpyObIX  |3aMeTHBIX  |HBIMH TMOTPELIHOCTe |MaTepuaa
OIMO0K TIOTPELIHOCT |[TOTPEeITHOCT |i 6e3 omboK
et SIMU u
MOTPELLHOCTe
)51
Yvets OrcytcreyeT [Hamune |Croco6HocT |CriocobHOCT |CriocobHOCT |CrocobHOCTh |Crioco6HOCT
TPUMEHATD CrOCOOHOCTL [TPYOBIX  |b PEllIeHUst  |b PEIleHUsl |b PeIlieHKs]  |peleHns pelleHust
I;[}?;gf;;ecmx pelLeHust OmMO0K  |OCHOBHBIX  |BCEX BCEX CTaHJAPTHBIX |CTaHZAAPTHBIX
vamepernii u |CTAHAAPTHBI 1D CTaHAAPTHBI |CTAHAAPTHBI |CTAHAAPTHBI | HEKOTOPBIX |337ay U
vHpOpMaLKonH |X 33/a4 peLIeHny  |X 3af1ay C X 32724 C x 3a7au 6e3 |HeCTaHJAPTH |IIHMPOKOTO
bI€ TeXHOJIOTHUU CTaH/|AapTH |CyLIeCTBEHH |He3HauWTesb |OUOOK U |BIX 33784 Kpyra
TpY aHajIM3e BIX 33/1a4  |BIMHU HBIMU TMOTPELIHOCT HeCTaHJApTH
YIBTPasByKOBbIX OLIMOKAMH  |TTOTPEIHOCT |ei BIX 3a/1au
BOJIH B aMu
pas/IYHBIX
cpefax
Bnagerb ITonHoe OrcyrcrBu |Bnagenne  |ITocpeactse |ocratouHo |Xopollee BcectoponHe
MeToJaMu OTCYTCTBUE | HaBbIKAa |HABLIKOM B |HHOE e BlaJileHHe |BafieHue e BIajieHue
AKYCTHHECKHUX o ppiKa MUHMMAJIBHO |B/IaZieHHEe  |HaBBIKOM HaBBIKOM HABBIKOM
MBMEDEHITH M 00bEME  |HABBIKOM
KOMIIBIOTEPHBIX
TEXHOJIOTHH MpU
aHanm3e
Y/IETPa3BYKOBBIX
BOJIH B
pas/IMUHBIX
cpefiax.
IITkana oLieHOK
TI0 MIPOLIEHTY
TIDaBIIbRO 0-20% | 20-50% | 50-70% | 70-80% | 80-90% | 90-99% 100%

BBITIOJTHEHHBIX
KOHTPOJIbHBIX
3a/laHui

OTtan cOpMHUPOBaHHOCTH KOMIIeTEHLIMI 1ocsie o0yueHHs: 10 JAHHOMY KypCy OIMCaH B 1.2

HaCTosIIlel MPOrpaMMBbl.

OnucaHue wWKa/1 oyeHUsaHus

WTtorosbiii KOHTPOJ/Ib Kd4ueCTBa YCBO€HHA CTYyAEeHTdMU COAEPKAHUA [AUCHUIT/IMHBL

MMPOBOAUTCA B BHE 3a4€Td, HAa KOTOPOM OIIpeAedeTCs:

® ypOBeHb YCBOEHUsI CTyleHTaMU OCHOBHOTO yueOHOro Marepurasa 1o AUCLUTUIMHE;
® ypOBeHb [NIOHUMAaHUS CTyJAeHTaMH U3yueHHOro MaTepurara




® CriocobHOCTH CTYAEeHTOB MCII0/Ib30BaTh I10/TyYeHHbIe 3HAHWA /I pellleHNs KOHKPETHBIX

3a/1au.

3aueT TMPOBOAWUTCS B YCTHOW (hopMe M 3aK/IHOUaeTcss B OOCY)K/IE€HMU pe3y/bTaToB
naboparopHbix pabot. CobecenoBaHuie TIPOBOAUTCS B (hopMe BOTIPOCOB, Ha KOTOpbIe CTYZEHT

JIOJDKEeH JaTh KPaTKUM OTBeT.

Kpumepuu oyeHok:

KpuTepum olieHOK B 6-7 cemecTpax (3ayer).

Onenka

YpoBeHb NOATOTOBKHU

3auTeHo

YnoBieTBopuTe/IbHOE 3HAHUWE COflep)KaHUA Kypca: B 1enom
Xopolasi TIOr0TOBKA C 3aMeTHBIMU OLIMOKaMU WM HeZoueTaMu
WA XOTs Obl MUHMMa/bHbII YDPOBEHb TEOPETUYECKMX 3HAHWM.
CtymeHT penaetr owMOKKA TIIpU OTBeTe, HO TpM OTBeTax Ha
HaBOZJLLie BOIIPOCHI, MOXKET IPaBUILHO COPUEHTUPOBATbCs U B
obux ueprax Jarb TpaBWIbHBIM  OTBeT.  BbimosHeHue
KOHTPOJ/IbHBIX TeCTOBBIX 3a7,aHui 0T 41%

He 3auteno

HeynoBnetBoputenbHOe 3HaHMe cofeprkaHus Kypca: [Togroroska
He/[0CTaToOuHasi U TpeOyeT [OTIOTHUTETbHOTO M3yUeHHs] MaTepHaria.
CryzeHT faeT OLIMOOYHbLIE OTBETHI, KaK Ha TeOpeThuueCcKue
BOTIPOCHI OWieTa, TaK ¥ Ha HAaBOASII[HE U AOTIOTHUTE/IbHbIE
BOIPOCHI 3K3aMeHaTopa. BhImno/HeHre KOHTPO/IbHBIX TeCTOBBIX
3aganuii or 0 % 1o 40 %

Kpurepuu orieHOK B 8 cemecTpe (3a4eT C OLIEHKOM).




Oneska

YpoBeHb OAr0TOBKHU

ITpeBoCx0OmHO

BbICOKUI yPOBEHB MOJTOTOBKH, Oe3yTpeuyHoe BiiajieHHe
TeopeTUUeCKUM MaTepyuasioM, CTy[eHT JeMOHCTPHUPYeT TBOPYeCKUM
TOX0/] K PellIeHNI0 HeCTaHAAPTHBIX 3azad. CTyzeHT 6e3ynpeuHo
pelLIuI 3aziauy, 1100 ObIT 0CBOOOXK/IEH OT pelleHus 3aau 1o
WTOraM aKTHMBHOM paboTas Ha MPaKTUUeCKUX 3aHATHUSIX U OTIMYHBIX
ycIiexax B pellieHUH KOHTPOJIbHBIX paboT, a TakxKe Jjal TOTHbIN U
pa3BepHYTHIM OTBET Ha TEOPeTUYECKU BOTIPOC OusieTa u
MPaBUJILHO OTBETHU/I Ha OTOJIHUTE/IbHbIE BOMPOCHI.

100 %-Hoe BbINOMHEHHEe KOHTPOJIbHBIX 5K3aMeHALIMOHHBIX 3a[JaHU.

OT1anyHo

BbICOKUI YDPOBEHB TIO/ITOTOBKU

CryzeHT Oe3ympeuHo pelwI 3azady, U060 61 0CBOOOXKIEH OT
pelieHus 3aJa4 10 UTOraM aKTMBHOM pab0TasT Ha MPaKTUYe CKUX
3aHATHSIX ¥ OTIMYHBIX yCIieXaX B pellieHnH KOHTPOJIbHBIX paboT, a
TakK’Ke /1aJl OHbIN U pa3BepHYThIM OTBET Ha TeOpeTHYeCKUi
Borpoc busieta. CTy#eHT akTMBHO paboTas Ha IpaKTHU4YeCKUX
3aHATHSX.

BrirosHeHVe KOHTPO/IBHBIX 9K3aMeHAlMOHHBIX 3a/JaHri

Ha 90% u BbIlLLe.

Ouenb x0po1o

Xopoluas MoAroToBKa.

CTyzneHT peluu 3afiauy, AaJj MOMHbIA U Pa3BepHYThIA OTBET Ha
TeopeTHYeCKHid BOTIPOC OusieTa, HO UMEIOTCS HETOUHOCTH WIH
I11epOXOBaTOCTH B OTBeTax. CTy/leHT akTUBHO paboTan Ha
MPaKTAYeCKUX 3aHATHUSIX.

BbInonHeHNre KOHTPOJIbHBIX 9K3aMeHal[MOHHBIX 3a/JaHui

ot 80 1o 90%.

Xopol1io

B 11e/10M Xopoiiiasi TOATOTOBKa C HEOOIBIMMU OIIMOKaMU WIH
HeJl0ueTaMH.

CTyzneHT pelu 3afiauy, Jaa OTBeT Ha TeOpeTUYeCKUi BOMPOC
Ouneta, HO UIMEIOTCSI HETOYHOCTH WJ/TH IIIEPOXOBATOCTH B OTBETAX.
[oryckaroTcsi OLTHOKY TIPY OTBeTaxX Ha JOTIO/IHUTE/IbHbIE U
YTOUHSIFOIIIE BOTIPOCKI 9K3aMeHartopa. CTyzeHT paboran Ha
MPaKTUUEeCKUX 3aHITUSIX.

BrInosiHeHe KOHTPOIBHBIX 3K3aMeHalMOHHBIX 3a/laHul

ot 70 1o 80%.

YnoBneTBopUTeIbHO

MuHHMMAa/TBHO 10CTaTOYHBIM YPOBEHb MTOATOTOBKHU.

CTyzneHT MoKa3bIBaeT MUHUMA/IbHBIM YPOBEHb TEOPeTHUYEeCKUX
3HaHUM. CTy[IeHT pellnsI 3a/iady, 1aJl HeroJHbIM OTBeT Ha
TeOopeTHUUeCKUM BOIIPOC OHMIeTa, 3aTPYAHSJICS C OTBETOM Ha
JIOTIOJIHUTE TbHBIe BOMPOCh. CTy/leHT roceljaa NpakThuecKue
3aHSTUS.

BrInosiHeHe KOHTPO/IBHBIX 3K3aMeHalMOHHBIX 3a/laHUl

ot 50 10 70%.

HeynosnetsopureisHO

[ToaroroBKa HeZOCTaTOUHas U TpeOyeT AOMOHUTeIbHOTO U3yUueHust
Marepuarna.

CTyzieHT He pelns 3aiayy WU UCIIbIThIBA/ 3HAYUTE/IbHbIe
TPYAHOCTH TIpH ee pelieHuH. CTy/IeHT JjaeT OLIMO0UHbIE OTBETHI,
Kak Ha TeopeThyecKue BOMPOCHI OuieTa, Tak U Ha HaBOZSIIE U
JIOTIONTHUATE IbHbIe BOMPOCHI 5K3aMeHaTtopa. CTyleHT MpOoIyCTUsI
OOJIBIIIYIO YaCTh MPAaKTUUeCKUX 3aHSATHA.

BbinonHeHre KOHTPOJIBHBIX 9K3aMeHal[MOHHBIX 3a/JaHui

Z0 50%.




ITnoxo [ToaroroBKa abCOMIOTHO HEJOCTATOYHAS.

CTyzileHT He OTBeuaeT Ha M0CTaB/IeHHbIe BOIIPOCH], He YMeeT pelLlaThb
3azaun. CTyeHT OTCYyTCTBOBA/I Ha OOJIBIIIMHCTRE JIEKIUHA 1
MPAKTUUECKUX 3aHSATHM.

BrInosiHeHe KOHTPOIBHBIX 3K3aMeHalMOHHBIX 3a/laHul

MeHee 20%.

6.2.

TunoBble KOHTPO/IbHBbIE 33/[aHUsA WIH HHBIE MarepHuasbl, Heo0XoguMbIe [JIsi
OLleHKHM  pe3y/bTaroB  o0ydeHHMs, XapakKTepusywimux c(OpMHPOBAHHOCTH
KOMIleTeHIMH u (W) [J/isi HWTOroOBOr0 KOHTPO/As CGopMHUPOBAaHHOCTH
KOMIIeTeHLINH

TIpumepsI 80npocoe K 3auemy 0151 oyeHKu ¢popcupoeannocmu komnemenyuu I1K-5:

1.

YibTpa3ByKoBbIe BOJTHBL. AKyCTUUECKUM CUTHAJT U ero CTeKTP.

AKycTHKa XugKocTel 1 ra3oB. CrucTemMa akyCTUUeCKUX YpaBHEHUH U ee
nuHeapu3anys. JlarsacoBa 1 Her0TOHOBa CKOPOCTH 3BYKa. Bo/iHOBOe ypaBHeHue.
[110cKue BO/HBL.

[ucnepcusi 3ByKOBLIX BOJIH. [IpOCTPaHCTBEHHBIN U YaCTOTHBIN CIIEKTP.
AKyCcTUUeckoe COTIPOTUBJ/IEHHE, ero BUSTHUE Ha OTPa)kKeHHe y/bTpa3ByKa.
3aTyxaHHe yJbTpa3ByKa B OHOIOrMUeCKUX TKaHIX

OHeprusi ¥ UMIY/IbC 3ByKOBbIX BO/IH. Cepuueckuie BOTHBI.

PaccesiHue 3ByKa Ha pa3/IMUHbIX HEOAHOPOAHOCTSIX cpe/bl. [TorioiieHyre 3ByKa.
Yto Takoe akycThueckuii uHTepdepomMeTp? Buibl uHTep(depomMeTpoB.

YeM xopoiil uHTep(epoMeTp MOCTOSHHOM /I/TUHbBI?

10. Kak BbIYMC/ISIETCSI CKOPOCTh 3ByKa MeTO/ioM UHTepdepoMeTpa MOCTOSTHHON JI/TUHBI?
11. Kak BbIUMC/IsIeTCs TIOT/IOIeHre MeToZioM WHTepdepoMeTpa MOCTOSHHOM [I/TUHBI?
12. YT0 Takoe 0CHOBHasi UM (PyHAAMeHTaIbHasi YaCTOTa C/I0sI )KUJKOCTH?

13. Kak ornpegenuts HOMep pe30HaHCHOTO THKa?

14. MeToj, BbIYUC/I€HHUS [I/TUHBI aKyCTAYeCKOM STUeMKH.

15. PacueT CKOpOCTH 3ByKa B BOJHO-COJIEBOM PACTBOPE C MTOMOLLBI aKyCTUYECKOTO

aHanu3atopa «bBMMOM» (cocTaBUTb I/1aH U3MepeHui).

16. OnwmcaHue 5KCrIeprMeHTaNbHON yCTaHOBKU.
17. Kakoe v3MeHeHHe TeMriepaTyphbl B aKyCTHUECKOU siuelike MPOM30ieT Ha uacToTe 8

MI'y, eciv caBUT YacTOThI cOocTas/sieT 14 I'y?

18. OueHuTe yBesrueHUe MOIVIOLIEHHs yIbTPa3ByKa B CIBOPOTKe KPOBU BHOKOHT 1Mo

CpaBHEeHHIO C (hr3M0M0rUuecKUM pacTBopoM. C KaKMMU KOMITIOHEHTAaMU ChIBOPOTKU
KPOBHU 3TO CBsi3aHO? Kakuve MexaHW3MbI MOIVIOIeH s yIbTPa3ByKa B OMOIOrnyecKux
JKUAKOCTSX Bbl 3Haete?

19. TToHsITUS MOy YIIPYTOCTH CPe/ibl M CBSI3b Pa3/IMUHBIX MOAY/IEN MeXK1y COOOM.
20. Cpsi3b MOAYyJIel YIIPYTOCTU U CKOPOCTe MeXaHU4eCKUX BOJH.

21. OcobeHHOCTH MeXaHUUeCKUX XapaKTePUCTHUK OHMOIOTHYeCKUX TKaHeH.

22. OnpepenieHNst >KeCTKOCTHBIX (MMTIeIaHCHBIX) XapaKTePUCTUK.

23. JKeCTKOCTHbBIe XapaKTepUCTUKU MeXaHNYeCKOI'o pe30HaHCHOI'0 KOHTYpa.

24, BeipaxkeHust [jisi MOZIy/iell C/IBUTOBOM YIIPYTOCTH U CABHUTOBOM BSI3KOCTU Uepe3

JKeCTKOCTHEBIE€ XdpPAdKTE€PHUCTHUKHU IMPHU KBA3WUCTATHYE€CKOM BAdB/IMBAHWH WH/AEHTEPA B
TKdHH.

25. KpuTepum coBnafieHUsi/pa3iMueHusi CpeJHUX 3HaueHUM B [IByX U3MePeHUsIX.
26. IIbe3o3nekTprueckrie, MarHUTOCTPUKLIMOHHBIE, 3JIEKTPOAUHAMUYECKUE W3/TyYaTeu.
27. YrpaBieHue ynbTPa3BYKOBBIM H3/lyueHreM: (JOKYCHPOBKa U CKAHWPOBaHUe

y/BTPa3ByKOBOTO IMyYKa. Y/ITPa3BYKOBbIe JIMH3bI, pe(yIeKTOPbI, KOHL[@EHTPATOPhI.
@DOKyCHMpOBKA U CKAHMPOBaHUeE Y/IbTPa3BYKOBOIO MyuKa. [IpeMHUKN Y MHAUKATOPBI
Y/IbTPa3BYKOBBIX BOJIH.




28. Kiaccudukauys yisTpa3ByKoBbIX IpHO0OpoB. OCHOBHBIE PE>KUMBI pabOTHI: pexxum B
(2D), pexxum A u pexxum M.

29. YnbTpa3ByKoBbIe TipeoOpa3oBaresu. Turibl gaTurkoB. CriocoObl CKAHUPOBAHUS.
dopmupoBaHue Y3 syua, repeiada, iprem u 06paboTka curHanoB. @oKycrpoBka ¥Y3
nyya.

30. ®u3nueckre 0CHOBBI 3acTorpadun MArkux 6uosorudyeckux tkaHert (SWEI u ARFI
TeXHOJIOTHY 3J1aCTOMETPHUN).

TunoBbIe 3a/ja4M /i1 OLlEHUBaHUA C()OPMHUPOBAHHOCTH YMEHHI ¥ HABBIKOB 110
komnerennuu ITK-5

JlabopaTopHas pabora 1: «YIbTpa3BYKOBas 3X0/10KaKs 0M0IOrHYeCKUX TKaHed 1
KHUJAKOCTEN»

3adaHus 015 eébino/IHeHUs1 1a60pamopHou pabombi:
1. O3HaKOMHTBCS C YCTAHOBKOM, armapaTHbIM U TIPOrPaMMHBIM 00eCIieueHHueM.

2. VI3MepuUTb CKOPOCTH 3BYKa B JKUZKOCTH.

3. V3mMepuTh M3MeHeHHe CKOPOCTH 3ByKa PY U3MEHEHUH TeMIleparyphl

4. VI3MepuTh NornepeyHoe pacrpeziesieHre MpOoCTPaHCTBEHHOW YYBCTBUTETbHOCTH
5. TTonyuuTh 3X0rpamMmbl THra «B» UCKycCTBeHHBIX 00HEKTOB ((haHTOMOB)

JlaboparopHass pabGora 2: «McolegoBaHHe aKyCTHUeCKOro HHTepdepoMeTpa
MOCTOAHHOHN JA/IMHbI»

3adaHus 015 ébINo/HeHUsl 1a60pamopHoli pabombi:

1.  Tpwkzasl ipoMbITh Ao3atopoM 20-200 MK oba KaHaja aKyCTHUEeCKOTO aHaaM3aTropa
JUCTUUTAPOBAHHOW BOZOHM. 3alvTh AUCTWIIMPOBAHHYH BOAY B 00e aKycThyecKue
sueiiky. BK/IOUUTh akycTuueckuii anaausarop. [Iporpes 30 MUHYT.

2.  TlogrotoButh (BBIHYTH M3 XonoAwibHUKa) pactBop conu  NaCl (0.9 %
dusuronoruueckuii pacteop) u com Na2HCO3 (2% pacTBOp MUTHEBOM COJibI).

3.  IlpurotoBUTH pacTBOp JMO(MUIN3UPOBAHHON CbIBOPOTKH KMBOTHOTO NPOMCXOXKIEHHUS
- buokonT C. OTKpBITH CTEK/JSHHBIM Iy3bIPeK, MeJJIeHHO 3aJuTb B Hero 3 M
JUCTUINMUPOBaHHOM Bozbl fo3atopoMm 100-1000 M. PacTBOpUTH CHIBOPOTKY, aKKypaTHO
Bpallasi Mmy3bIpeK C CHIBOPOTKOM B pyKax. C MPHUrOTOB/IEHHOW CHIBOPOTKOM 00paiiaThCs
OCTODOJKHO, U XOTSI OHA He TIpe/iCTaB/IsieT OMOoIornuecKoii ONacHOCTH Ji/sl YesI0BeueCcKoro
OpraHv3Ma, II0CJie BBITIONHEHUsT 1ab0paTopHOW pabOTHI TI[ATe/bHO BBIMBITE PYKH C
MBL/IOM.

4. TloBectw KanmMOpPOBKY aKyCTHUECKOTO aHa/iu3aropa Mo AWCTWUTUPOBAHHOM BOJe B
COOTBETCTBHHU C MYHKTOM «Pe>KUM Ka/IMOPOBKW» JJAHHOTO OITHUCAHUSI.

5. KamubpoBka aHa/mu3atopa TO [JUCTWUIMPOBAHHOW BOJE BBIMOJHSETCS 5 pas.
3aduKCcHpoBaTh CpeiHME 3HayeHWs KalWOPOBOYHBIX YAaCTOT W IIMPUH Pe30HAHCHBIX
KPMBBIX 000MX KaHA/IOB, a TAK)Ke OTKIOHEHUSI 3TUX BeJTMYUH OT CPEJHETO.

6. B pguanasone yactor 5.9-6.7 MI'yj BeIBeCTH Ha naHesy aHanu3aropa (puc. 7) B pexxume
CKaHMPOBaHMSI aAMIUIUTYJHO-YaCTOTHYI0 xapakTepuctuky (AUX) cHauana kaHana 1,
3a¢ukcupoBath AUX 3TOro KaHana B Qaiisie (kHorka «PrtSc» KnaBUaTypsbl U 3amucarh B
rpayuecKyi pejakTop), 3aTeM TOKe caMOe BBITIOJIHUTh /1J1s1 KaHasna 2.

7.  PaccuuTaTh HOMepa pe30HaHCHBIX MUKOB KaXJ0Tr0 M3 KaHAaja0B C JWCTWIIMPOBAaHHOU
BOJIOM.



8. TIlocne JByX MpOMBIBOK 3aiuTh B akycThueckue siuedku 0.9% usnonornueckuii
pactBop, nocie 40-50 cek TepMOCTaTMpPOBaHWS BBbIBECTU HAa TlaHe/lb aHajud3aropa B
pexxuMe ckaHupoBaHusi AUX mocsienoBatenbHO  00oux  kaHamoB ¢ 0.9 %
¢u3MonOruuecKUM pacTBOpPOM, 3aUKCHpOBaTb M pacCUATaTb HOMEpa pe30HaHCHBIX
nukoB U o ¢opmyne onpepenuts AKIT 0.9 % ¢usnonornyeckoro pacrsopa /sl Bcex
MIMKOB (C HOMepaMy COOTBETCTBYIOLMX [MMKaM B BoZie) B Avamna3oHe 5.9-6.7 MI'L.

9. Ilocne AByX NpOMBIBOK 3a/lUTh B aKycThuyeckue siuedku 2 % pactBop Na2HCO3,
rocne 40-50 cexk TepMOCTaTMpOBAHMUSl BbIBECTH Ha IlaHe/b aHa/IU3aTopa B peXUMe
ckaHupoBanus AUX mnocienoBateslbHO 000MX KaHamoB € 2 % pactBopom Na2HCO3,
3a(pMKCUpOBaTh U pacCYMTaTb HOMepa pe30HaHCHBIX MHMKOB M IO (popMysie OIpefe/nuThb
AKII 2 % pactBopa Na2HCO3 a1 Bcex MUKOB (C HOMepPaMH COOTBETCTBYIOLMX TTUKOB B
BOJIle) B Juana3oHe 5.9-6.7 MI'L.

10. VYpgamute 2 % pactBop Na2ZHCO3 u3 aKyCTMUYeCKUX siueeK, [ABaXkKAbl MPOMBITh
CbIBOPOTKOM KpoBU buokoHT C 00e siueliku M akKypaTHO (6e3 TIy3bIDKOB) 3aUThb
CBIBOPOTKY B slUelKHU. BBITIOZIHUTE Te ke omeparjiyd M pacyeTsbl, YTO U C MpeJblayLMMU
pacTBopamH. 111 CLIBOPOTKY BCe [JeMCTBHUS BBIIIOJTHUTD TPHK/BI.

11. VYpganute CBIBOPOTKY KPOBH M3 aKyCTUUeCKUX sudeeK adanusaropa. lecsaTts pas
TIPOMBITE 00e aKyCTHUecKre STUeiKH AUCTU/VTUPOBAHHOM BOAOU. 3a/UTh JBOWHON 00BeM
JVCTUUTMPOBAHHOM BO/IbI B 00€ aKyCTHYeCKre silueiKH.

12.  BoIkmrounTh HOYTOYK U aKyCTHYeCKUIN aHaIn3aTop.

JIaGoparopHas pa6ora 3: «OnpejeneHue MOAY/IsA CABUTOBOH YIIPYTOCTH OHOIOTHYECKHX
TKAHEW 110 Pe3y/IbTaTaM W3MEPeHHs WX JHHAMUYEeCKOH KeCTKOCTH»

3adaHus 015 ébino/HeHUsl 1abopamopHoli pabombi:

1. TIposectu ceputo usmepenni cpescreamu AlIK “Buckosnacromerp”:

- TIPOBEPUThH BBITIOJTHEHHE Ka/TMOPOBOK U, TIPU HEOOXOJUMOCTH, OOHOBUTD UX;

- BBITIOJTHUTD 3alMCH CBOMCTB TIPEATIIEUbs /JI1 KaXK/IOTO YYaCTHUKA jabopaTopHON paboThI
MpyU CUje TIpwkKatusg uHAeHTepa 20+2r C NSTUKPAaTHBIM TOBTOPEHWEM  TO/KaTusi
HHJIeHTepa K KaX/10ii OTMeueHHOW TOUKe B KaXK/[OM (PUKCUPOBAHHOM COCTOSIHHY;

- 3aperuCTpUpoOBaTh CBOWCTBA pacc/iabieHHOro crubaresis KUCTU B IBYX OTMEUEHHBIX TOUKaX
(npepnyeube [O/KHO CTOSITb BEPTUKAIbHO, OMMPAsCh JOKTEM Ha CTOJ, KUCTb JO/DKHA
ObITb pacciabieHHOM U CBUCATh TIOUTH TOPU30HTABHO);

- 3aperMCTPUPOBaTh CBOMCTBA HAIPSDKEHHOTO Crubarenisi KUCTU B 3THX JKe JIBYX TOUKax
(npeamsieube [OKHO CTOSITh BEPTUKAIbHO, OMHPAsCh JOKTEM Ha CTOJ, KUCThb JO/DKHA
OBbITb TaK)Xe OPUEHTHPOBaHA BEPTHUKAIBHO U CKaTa B KYyJIaK).

2. TlpoBecTy U3MepeHUsl TOJIIUHBI CI0s1 MATKUX TKaHel B BbIOPAHHBIX TOUKAX MU3MEPeHUH y
BCeX y4YaCTHUKOB JjiabopaTopHoii paboTel cpeictBamu Y3 ckaHepa (cm. 1.1.4), 3amucarb
pe3y/bTaThl M3MepeHrii ¥ BBeCTH BITOC/IeICTBUM B cOOTBeTCTBYyoIMe Excel - daitnbl.

3. TIpoBectu 06pabOTKy pe3yabTaTOB U3MepeHUI:

- cpeactBamu AITK “BuckosnacTomeTp” HalTU Cpe/iHMe 3HAUeHHsl yIIPYTOCTU U BSI3KOCTH
B K&)K/IOM TOZIPKaTUM K KaXK/J0M TOUKe Ka)K/I0T0 UCIILITYeMOrO B KaXK/I0M COCTOSIHHHY,
yCpeAHeHHbIe JaHHble COXPAHUTh B OT/e/bHBIX (halinax;

- BBeCTHU JlaHHble B MS Excel, oripesie/uTh cpe/iHYe U MOTPEITHOCTH CPeJHUX 10 KaXK/IOMY
COCTOSIHUIO TKaHel B KaXK[JOM TOUKe KaXKJ0ro HUCIbITYeMOro;

- HaWTU 3HAUMMOCTH pa3/Munii CBOMCTB TKaHel B OJHOM COCTOSIHMM B [IByX TOUKAaX;
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- HAUTU 3HAUMMOCTHU pa3/inuMii CBOMCTB TKaHEU B pPa3HbIX COCTOSIHUSX B Ka)K[OU TOUKe;
- HaWTW 3HAUMMOCTH pa3/M4ni CBOMCTB TKaHel B OJHOM COCTOSIHUM MeXKY PasHbIMU
JIFO[IbMUY;

- IPOBECTU COMOCTAaBJIEHUE YIIPYTOCTH U BA3KOCTH TKaHEeM C UX TO/MLMHOU

T10 BCeU rpymne;

- HallTU CpeJiHMe U MOTPeLIHOCTH CPeIHUX T0 BCel rpymrie A/isi pacc/iabieHHOro
COCTOSIHUS TKaHeu /1Jis1 KaXKJOW TOUKHU.

JIaGopaTopHas padora 4: «YIbTpPa3BYKOBbIE MCC/IeJOBAHHA HAa aKYCTHUYECKOHW CHCTEMeE
Verasonics»

3adaHus 015 ébINo/HeHUsl 1a00pamopHoli pabombi:

1. Cucrema Verasonic nporpammupyetcsi yTém ¢opMrpoBaHusi Habopa 06BEKTOB, KOTOpbIe,
KOT7Ia CBSI3BIBAIOTCSI BMECTe, JOPMHUPYIOT 00BeKT Sequence.
2. Korzia 3TOT CKpUNT BBINO/IHSAETCS, OH CO3Ja€T (haityl JBOMUHBIX [AHHBIX, COZepKallui Bce
CTPYKTYpbl OOBEKTOB M WH(OPMALMIO 0 TPOrpaMMUPOBaHHIO, B Qopmare ¢aiiia .mat
Matlab. 3. 3areM 3TOT (haityi MOKeT OBITH 3arpy>keH B CHCTEMY IPOrpPaMMOM-3arpy3urlKoM
(Tekyijee Ha3BaHue: VSX), KOTOPBIM 3alyCKaeTcsl Kak OOBIUHBIA CKpUNT B cpezse Matlab.
ITporpamMmMa-3arpy34vK BBITOJIHSIET NIPOBEPKY HEKOTOPBIX CTPYKTYP, IIPOUMTAHHBIX M3 .mat-
¢aiina, pobOaBissleT HEKOTOpPbIe TlApaMeTpbl, HeoOXoAWMBbIe /s TPOrPAMMHPOBaHMUS
anmaparHbix cpeficTB VDAS u fenaet goctynHbiM GUI, okHO fgucriiesi (eC/iM OHO 3aJjaHo).
4. Hauasio paboThI:

e [loak/IOUYUTH AATUMK B JIeBbIM MOPT. M3/yuaresib BCTaBUTD B IITATUB.

¢ Bx/IHOUMTh YCUIUTE/Tb KHOIKOM Ha repe/iHel TaHesu.

e BxmouuTh Verasonics KHOMKOM Ha 3a/iHel MaHesu.

¢ BK/IIOUUTH KOMIIbHOTEP-XOCT, 3anycTuts MATLAB.
5. [IpoBesieHue u3MepeHus:
- B Hauasne ombITa 00BEKT MCC/IEIOBaHUS PAaCCMaTPUBAETCS Ha CTaHAApPTHOM bscan (puc 2.) .
[nis1 aTOrO HAabpaThk MOC/Ie0BaTeTbHOCTh KOMaH/I;:
>>VSX
>>L7 4 flash_4B
- ITocsie BeIOOpa TOUKM Cco37aeTcst .mat-(haiis ¢ mapameTpamu Jijisi TeHepaLuy UMITysibca. s
3TOro 3amyckaetrcsi miporpamma SetupRelaxationHIFU, B mosiBUBILIeeCs OKHO BBOJUTCS
HY)KHasl KoopAuHara y. 1o nociezoBarelbHOCTH KOMaH/:
>>VSX
>>Relaxation
- AHa/13 JaHHBIX
71l aHa/M3 JlaHHBIX WCIOMb3YHOTCS [iBa MPOrpaMMHbIX MHTepdeiica. OfWH U3 HUX HaxOUT
CKOPOCTbh C/IBUTOBOM BOJIHBI, MCTIOMb3ys .mat-(aiinbl usmepenuit (ckpunt Interfacel). Jpyroit
BBIBOIUT MPOMEXYTOUHYIO CTaZiiI0 HaXOX/EHWs] CKOPOCTH — 3aBUCUMMOCTb CMeLeHHsl OT
BpemeHnu (ckpunt Gui for relaxation).

/15 npueomoeneHus JHcenamuHosbix gaumomos (5%):
Heob6xoaumebl: Boga (500 mu), kpaxman (21,99 r), skenatus (27,53 1), 3y6Ho#M nopomiok (1,11
r), a U3 000pyZOBaHMs: TeKTPOHHBIE BEChI, H/IEKTPOIIUTKA, KaCTPIOJIsl, IITAaTUB, TEPMOMETP,
TJIACTUKOBbIE CTAaKaHUMKH, MapJisi, ITyO0Kast eMKOCTb.

B OTAenpHBIX CTakKaHUMKAax Ha 3JIEKTPOHHBIX Becax B3BEIIMBAeTCs HeoOXoguMoe
KOJINYeCTBO UHIPEJUEHTOB.

[lpy TOCTOSTHHOM TIOMEIIMBAHMHM [00aBisseM BOAY B CTakaHbl C KpaxMmajaoM |
)KeJJaTHHOM W TioMelnvBaeM B TeueHwe 30 MUHYT [0 00pa30oBaHUS OfHOPOAHOM
KOHCHUCTeHIH. [TomyunBIIyrOCsS Maccy U3 [IByX CTaKaHUYMKOB Ie€peBaeM B KAaCTPIOMIO C
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3aKpeIUIeHHbIM Ha INTaTHBe TEePMOMETPOM M [00aBjsieM OCTaBIIYIOCS BOAY W 3yOHOU
ropowuok. [Ipy MocTossHHOM TOMelLlMBaHUM HarpeBaeMm cozepykumoe kactproau fo 70° C u
NOJIlep)KuBaeM 5Ty TeMIepaTypy B TeueHHWe 15 MUHYT, HelpepblBHO IepeMellrBas /st
rpe/j0TBpalleHHs] IPUropaHusl.

Otpe3aeM He0O/bIIONW KyCOK OWHTA, CKIaJblBaeM ero B HECKOJIBKO CJI0eB U
rnoMenjaeM B cuTo. [lepenvBaeM CBapeHHbIM >XUAKUM (DaHTOM uepe3 CUTO B 3apaHee
MIPUTOTOBIEHHYIO €MKOCTh, UTOOBI M30aBUTHCSI OT BO3MOYKHBIX KOMOUKOB U TIBUIH, TTOCJIE Yero
TIpU MTOMOLM ca(eTKU yZasseM C IOBEPXHOCTH My3bIPDbKY BO3/yXa.

3areM ocTykaeM (aHTOM /10 KOMHATHOM TeMIleparypbl, NepuojuuecKy MOoMeLInBasi,
yTto0ObI M36eXaTh 3acTbiBaHUs. OCTBIBLIMM /10 KOMHAaTHOM TemriepaTypbl (aHToM yOupaeMm B
XOJIOW/IBHYK, /e TIOMEIIMBAeM ero Ka/ble 3 MUHYTHI, YTOObI M30eXXaTb HePaBHOMEPHOTO
3amep3aHusl. B xonopunbHYKe (paHTOM [O/DKeH 3aTBep/ieTh B TeyeHue 2-3 4acoB, I10C/Ie Yero
OH I'OTOB K 3KCIIePUMeHTa/IbHbIM UCC/IeOBaHUSM.

6.3. MetoguuecKue MaTepuaJbl, ONpeje/iAoLe NPoLeAypPh] OLleHUBAaHUA.
ITonoxxenne «O mnpoBeeHUH TeKYLero KOHTPO/S YCIeBaeMOCTH W IPOMeXYTOYHOMR
arrectaimi  obyuarouuxcs B HHI'Y», yrtBepkaénHoe mpuka3om pekrtopa HHIY ot
13.02.2014 r. Ne55-O/,

[TonokeHre o (OHZE OLIEHOUHBIX CPEJCTB, yTBep)KJIeHHOe TIpuKa3oMm pektopa HHI'Y or
10.06.2015 Ne247-O[.

7. YueOHO-MeToAMYeCcKoe U HH(OPMALIMOHHOE 00ecredeHHe JUCIUITTHHBI
«AndopmaliuoHHbIe TEXHOJIOTHH B aKyCTUYeCKOM 3KCIIepUMEeHTe»

a) OCHOBHas JiuTeparypa:

1. OJIACTOI'PA®UA COBUT'OBBIX XAPAKTEPUCTUK MAT'KUX
BMOJIOTMYECKMX TKAHEN: Cocrapurenu: Jemun W.FO., [Tponuatos-Py6108 H.B.
YueGHO-MeToANYeCKHEe MaTepUasbl [ijisi MarCTPaHTOB U aCITUPAaHTOB
HVccnenoBarenbckoi Kokl «KosebaTesHO-BO/THOBBIE TIPOLIECCHI B TIPUPOAHBIX U
VICKYCCTBeHHbIX cpefiax». — Hroxkauii HoBropoa: Hrkeropogckuii rocyHrsepcurer, 2014.
— 114 c. (snexktpoHHOe u3nanve HHI'Y)

2. Knemuna A.B., emun 1.1O., I[TponuaroB-Py61joB H.B. MeauiMHCKas akyCTHKa:
YIbTPa3BYKOBasi JUArHOCTHKA MeAUKO-OHOIOTHUecKrX cpesi. YueGHO-MeToguuecKoe
nocobwue. - Hwkunii HoBropoga: Hwkeropoackuii rocynuepcureT, 2011, — 124 c.
(anexkTpoHHOe n3zganue HHI'Y)

6) JomnonHKTe/IbHAs JITeparypa:

1.  IIpumenenHue ynbrpasByKa B MeguLuHe: dusnyeckre ocHOBBL: I1ep.c aHm. - M.: Mup,
1989. - 567 c. YnbTpa3Byk B MeguliiHe. @u3nueckue ocHOBbI puMeHeHus ([1ox pep.
Xwunna K.): Ilep. ¢ anrn. - M.: ®U3MATJINT, 2008. - 544 c.

2. AxonisiH b.B., EpmioB FO.A. OcHOBBI B3aMOZEUCTBUS ybTPa3ByKa C
OronornueckMu oObeKTaMu: YIbTPa3BYK B MeJULIMHe, BeTePUHAPUU U
9KCIIepUMeHTa/IbHOM Ourosoruu. — M.: M3g. MI'TY um. H.D.baymana, 2005. - 224 c.

8. Marepua/IbHO-TeXHHYECKOe oDecrieueHHe JUCIHHIUIUHBI (MOY/1s1)

Iy oOyyeHus: CTymeHTOB Mo AucCHUIUIMHEe «VIH(OpMaLOHHbIE TEXHO/IOTHU B
aKyCTHUeCKOM JKCIIepUMeHTe» HMeIOTCS B HaJW4yMW: CrielyanbHble KaOWHeTHl,
o0opyOBaHHBIE MYJIBTUMEAUNWHBIMUA CpeACTBAMK O0OyUeHUsl; KOMIIbIOTEpHBIE K/acChl, T7e
“MeeTCsl BO3MOXKHOCTb BbIxoZa B VIHTepHeT; TMpPUCYTCTBYeT TIO/HbIA  KOMILJIEKT
JLIeH3UO0HHOT0 00ecrieueHusi, HeOOXOAUMBIH /1711 paOOTHI KOMIIBIOTEPHBIX ITPOTPAMM.
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8.1

8.2

8.3

8.4

JlabopaTopHasi yCTaHOBKA «Y/IbTPa3BYKOBasi 9X0/I0KAUA 0MOIOrHYeCKUX TKaHeH U
XKHAKOCTEeH»

JlaboparopHasi ycTaHOBKa «cc/iefoBaHHe aKyCTHYeCKOro HHTepdepoMerpa
MOCTOAHHOM JIMHBI»

JlaboparopHast ycTaHOBKa «OnpejeneHre MOAYJ/Isi CIBUTOBOH YIIPDYTOCTH
0MO0/IOrHYeCKHUX TKAHEH M0 pe3y/IbTaTaM W3MepPeHHs WX JHHAMHYeCKOn
XKeCTKOoCTHu»

JIabopaTopHasi yCTaHOBKa «Y/IbTPa3BYKOBbIE HCCIeOBAHUSA Ha aKYCTHYECKOH
cucreme Verasonics»

[lporpamMa cocraBneHa B cooTBeTcTBUM C TpeboBanusimu OC HHIY c¢  yuertom

pekoMeHjatii U OITOIT BO 1o HarpaBneHuto noArotoBku 02.03.02 «@yHaaMeHTa/IbHasA
uHpopmaTvka 1 MHGOPMAIUOHHbIE TeXHOJIOTHI».

ABTOD K.(.-M.H., noueHt [demun W.FO.

PerienseHT K.(.-M.H., gouenT JKykos C.H.

3aBenytoiuii Kadeapoit n.¢.-M.H., mpodeccop I'ypbaror C.H.

[Tporpamma ofiobpeHa Ha 3aceflaHuM MeToAMueckol Komrccun Pasyodusuueckoro
¢akynbrera. IIpoTOKO/ 3acemaHusi METOAMUECKOW KOMUCCHH PaJHO(pHU3MUeCKOro

(akynbTeTa oT 25 depans 2021 Ne 01/21.
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