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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunuivaa 51.B./1B.01.06 NHbopMaliioHHbIe TeXHOJ/IOTUX B aKyCTUUeCKOM SKCTIepUMeHTe OTHOCUTCS K
yacTtH, hopMupyemMoli yuacTHUKaMH 006pa30BaTe/IbHbIX OTHOIIIEHHH 00pa30BaTe/IbHOM MPOrpaMMBbl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

ucnob308amb
co8pemeHHble
UHCMPYMeHMA/bHble
U 8blYUCAUME/bHbIE
cpedcmea
UHGOPMAYUOHHDIX
mexHonoauli

o6opydosaHue u npuHyuUnbl
e20 pabomnl 8
UH(pOpMAYUOHHBIX cucmemax
DA3AUYHBIX UACMOMHBIX
ouanasoHos

TIK-5.2: 3Haem ocHOBHble
NPUHYUNbI dsmomamu3ayuu u
KoMnblomepusayuu npoyeccos
cbopa u obpabomku
¢usuueckoil uHgpopmayuu
IIK-5.3: Ymeem usmepsimb
OCHOBHble pusuueckue
8e/NUYUHDL, yKA3bl8Ast
nozpewHocmu u3mepeHuli
IIK-5.4: Ymeem
0bpabambigamb No/yUeHHble 8
X00e 3KcnepumMeHma OaHHble C
UCNONb308AHUEM COBPEMEHHbIX
UH(pOpMAYUOHHBIX
mexHo/02uil; NnpoeooUmMb
yuc/neHHble pacuemsl
¢usuueckux geauyuH npu
obpabomke
IKCNepuMeHmManbHbIX
pe3ynbmamos

IIK-5.5: Umeem
npakmuyecKue HaeblKu
pabombl ¢ usmepumenbHbIMU
npubopamu -
ocyunnozpaguyeckumu,
onmuueckumu,
CneKmpabHbIMU,
ycmpoticmgamu 8800a/8bl800a
OQHHbIX

IIK-5.6: meem
npakmuyeckue HagblKu

3Hamb 6azoeoe obopydoeaHue u
npuHyunsl pabomsl npu

aKycmu4eckKux udmepeHusx

IIK-5.2:

3Hamb OCHOBHble NPUHYUNBL
asmomamu3zayuu u
KOoMNblOMepu3ayuu npoyeccos
cbopa u 06pabomku usuueckoii
uHGopmayuu npu akycmuueckux

usmepeHusx

IIK-5.3:

Ymemb uzmepsimb OCHOBHble
aKkycmuueckue 8eauyuHbil,
YKa3bl8asi noepewHocmu

usmepeHutl

IIK-5.4:

Ymemb obpabambieamsb
nosyueHHble 8 xooe
3KcnepumMeHmMa OaHHble C
UCNob308aHUEM COBPEMEHHDIX
UH(popmMayuoHHbIX mexHono2ull
npu aianuse y1bmpazeyKoeblx
80/IH 8 PA3/AUUHBIX Cpedax

ITIK-5.5:

Hmeem npakmuuecKue Ha8bIKU
pabombl ¢ usmepumenbHbIMU
npubopamu npu akycmuueckux

YAbmpaseyKo8blXx U3MepeHuax

®dopmupyemsbie IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA

KOMIIeTeHI[UH (Moayn10), B  COOTBETCTBMM C HHAMKATOPOM

(xop, cofepykaHve | AOCTHIKeHHs KOMIIeTeHI[UH

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI[UH 10 AMCLHUIUINHE KOHTPOJIA NPOMEXKyTOUHOMI
(xopm, cofiep>kaHue ycrieBaeMoCTH arrecranyuu
VHAWKATOpa)

IIK-5: CnocobeH TIK-5.1: 3naem 6asogoe IIK-5.1: CobecedosaHue

3auém c oyeHkoli:
KoumposnbHble

80NpoChbl

3auém:

Omuem no
nabopamopHbim
pabomam




aKcnayamayuu cospemeHHoU
paouo3neKmpoHHol u
onmuueckoll annapamypbl u
o6opydoeaHust

IIK-5.7: Umeem
npakmuueckue HagbIKu
pabombi ¢ 8bluuCAUMENbHOL
MexXHUKOll Ha ypoeHe
npumeHeHus 8
IKCNepUMeHMAbHbIX
uccne008aHusx

IIK-5.6:

Hmemb npakmuyeckue Ha8bIKU
Kcnayamayuu cospemeHHoU
paouo3neKmpoHHoU
annapamypbl u 060py008aHus

npu aKycmu4ecKux usmepeHusix

IK-5.7:

Hmemb npakmuyeckue Ha8bIKU
pabombi ¢ 8byUCAUMENLHOU
MeXHUKOLl Ha ypoeHe
npumeHeHusi 8
IKCNepuUMeHMAanbHbIX
uccne008aHusix npu aHause
Y/bMpA38yKOBbIX 80/H 6
Da3AuUHbIX cpedax

3. CTpyKTypa H cojep>XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUII/TUHBI

oyHasg
OG61jasi TPy/[0€MKOCTB, 3.€. 7
Yacos 1o yue0HOMY IJIaHY 252
B TOM 4HCIIe
ayUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):
- 3aHATHUS JIeKIIHOHHOT'0 THIIA 0
- 3aHATHS CEMHHAPCKOr0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe padoThi) 92
- KCP 3
caMocTosTe/IbHasA padora 157
IIpoMe)xyTouHasi aTTecTamus 0
3auéT, 3aUéT C OLeHKOM

3.2. CojeprkaHue JUCHUTIUHEI

(cmpykmypupoeaHHoe no memam (pasdeinam) C YKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed
akademMuyecKux uacos u 8uobl yueOHbIx 3aHamull)

HanmMeHoBaHue pa3/iesioB U TeM AUCLIATUIUHBI

Bcero B TOM UHC/Ie
Yachbl
( ) KonrakTHas pabora (paboTa Bo
B3aMMO/IeiCTBUH C MIPENofaBaTesieM),
Yackl U3 HUX
3aHATHS CamocrosiTesibHast
CEeMHHApPCKOro paGora
3aHATHS THTa obyuarowerocs,
JIEKLJMOHHOTO | (TpakThHueckye | Bcero vacel
THIa 3aHsATHs/abopa
TOpPHBIE
paboThI), Uacel
b b $ b b
0 0 0 0 0




Y bTpa3ByKoBast 3X0JI0KaLsl OUOIOrMYecKUX TKaHel U XKUAKOCTeH 62 24 24 38
VccneoBaHye akyCTHUeCKOTO UHTepdepoMeTpa MOCTOSIHHOMN JJTUHBI 64 24 24 40
OmnpeeneHrie MOJYJIsl CIBUTOBOM ynpyrocum 610/IOrMYeCKUX TKaHEeH 1o 64 24 24 40
pesy/bTaTaM U3MepeHust UX AUHAMAYeCKOMN KeCTKOCTH

Y1bTpa3BYKOBbIe UCC/Iel0BaHMS Ha aKyCTHUeCKOl crucTeMe Verasonics 59 20 20 39
ATTecrtanust 0

KCP 3 3

HWtoro 252 0 92 95 157

Cojep>xaHue pa3/e/ioB U TeM AUCIUIUTUHBI

1. YpTpa3ByKoBasi 3X0JI0KaIUst OMOIOrMUeCKUX TKaHeH U KUAKOCTeH

2. WccnepoBaHye akyCcTHUeCKOro UHTepdepomMeTpa MOCTOSIHHON J/TUHBI

3. Onpe/iesieHye MOZY/IsI CAABUTOBOM YIIPYTOCTH OHMOIOrMUYeCKUX TKaHeH 10 pe3y/ibTaTaM U3MePEeHHUs UX
JVHAMHUUeCKOU »KeCTKOCTH

4. Y ipTpa3ByKOBbIe UCC/Ie/J0BaHUsI Ha aKyCTUYeCKOM cucteMe Verasonics

[TpakTyeckue 3aHsATUS /mabopaTopHble pabOThI OpPraHU3yOTCS, B TOM 4uC/e, B (popMe TpaKTHYeCKOi
TMO/JITOTOBKM, KOTOpasi MpeAlyCMaTpUBaeT ydyacThe OOydYarol[uXCsi B BBITIOJTHEHWU OT/AeIbHBIX 3/1eMEHTOB
paboT, CBsI3aHHBIX C OyAylel TpodecCcoHaMbHOMN /1esITeTbHOCTBIO.

Ha mpoBefieHre mpakTHUeCKWX 3aHSATHM / jlabopaTopHbIX paboT B (opMe MpPaKTHUYeCKOM MMOArOTOBKU
OTBOJWTCS: O4Hasi popma obyueHus - 92 u.

4. YueOHO-MeTOAMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM JIJIs1 TEKYIlero KOHTPOJISi ¥ TIPOMEXKYTOUHOM aTTeCTald M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
TIPUBE/JIeHHBIM B II. 5.

CamocrosiTenbHasi paboTa 00yUaroLXCsl BKJIFOUAET C/IeIyIOLre BU/IbL:

. pa3bop MaTepHasa JTeKLUOHHBIX 3aHITHH,

. M3yueHue [IOTIOJTHUTE/TbHBIX Pa3/iesioB AUCIUTUIMHBI C UCTI0/Ib30BaHUEM YueOHOM TMTepaTyphbl.
Vcronb3yroTest BUIBI CaMOCTOSITE/TBHOM PabOTHI CTYIeHTa: B UATA/IbHOM 3ajie OMO/IMoTeKH, B
yueOHBIX KabuHeTax (ylabopaTopusix), KOMITBFOTEPHBIX Kjlaccax, C JOCTYIIOM K pecypcaM VIHTepHeT
B ZIOMAILIHUX yCI0BUsIX. [TOpsiZIOK BBIMO/IHEHUSI CAMOCTOSTeIbHOU paboThl COOTBETCTBYET IPOrpamMmMe
Kypca ¥ KOHTPOJIUPYeTCsl B X0/le TIPOBe/leHUsI IEKIIMOHHBIX 3aHSATHI 1 B KOHLIe Kypca IpU
TIPOBe/IeHUH 3aueTa 1o JaHHOU aucuuriiiHe. CaMmocTosiTesibHasi paboTa moJkperuisieTcs: yueOHo-
MeTOANYeCKUM U UHPOPMAaLMOHHBIM o0ecrieyeHreM, BK/IIOUalOIIMM PeKOMeH/J0BaHHbIe YueOHUKHU U
yueOHO-MeToguuecKure ocodus, a Takyke KOHCTIEKThI JIEKL[HI.

5. @®OoHJA OLEHOYHBIX CPEJCTB /I/Ii TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalM Mo JUCIUILIMHE (MO/Y/II0)



5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKHM Ppe3y/ibTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3asaHusa (oueHouHoe cpeacTBo - CoOecefoBaHue) [JIsi  OLEHKH
copmupoBanHocTu KomnereHuu [TK-5:

1. YnbTpa3ByKoBble BOJIHBL. AKYCTUYECKUI CUTHAM U ero CIeKTp.

2. AKyCTHhueCcKoe CONIPOTUBJIEHHE, er0 BAUSIHUE Ha OTPaKeHHe y/IbTpa3ByKa.

3. 3aryxaHue yIbTpa3ByKa B OMOIOTMYeCKUX TKaHIX

4. DHeprusi ¥ UMITYJIbC 3BYKOBBIX BOJTH. Cepruueckrie BOJTHBI.

5. PaccesiHve 3ByKa Ha pa3/IMuHbIX HEOLHOPOAHOCTSIX cpefpl. ITor/oleHye 3ByKa.

6. TToHATHS MOZyJIel YIIPYTOCTH CPe/ibl U CBSI3b Pa3/IMUHbBIX MOZYIel Mexy coOoH.

7. CBsA3b MOAY/el yIIPYroCTHU U CKOPOCTeN MeXaHWYeCKUX BOJIH.

8. OcobeHHOCTH MeXaHWYeCKMX XapaKTepPUCTUK OMOIOrMuecKruX TKaHeH.

9. ITpe303/eKTpUYECKIE, MATHUTOCTPUKLIMOHHEIE, 3/IEKTPOAMHAMAYECKHe U3/TydaTeslu.

10. YripaBneHve ynbTPa3ByKOBLIM H3nydeHHeM: (JOKYCHPOBKA M CKAHMPOBaHWE YIbTPa3BYKOBOT'O MyUKa.
Y 1pTpa3ByKOBbIe IMH3bI, pet1eKTOphl, KOHIJeHTpaTopbl. @OKyCHPOBKA M CKAHUPOBAHUE Y/IbTPa3ByKOBOIO

nyuka. I IppeMHUKY U HHAUKATOPBI YbTPa3BYKOBBIX BOJIH.

11. Knaccudukarys yisTpa3ByKOBbIX TprO0poB. OCHOBHBIE pEXXUMBI paboThL: pexkuM B (2D), pexxum A u
pexxum M.

12. YabpTpa3ByKoBble npeobpazoBatesii. Tumnbl JaTurkoB. Criocobbl ckaHupoBaHusa. @opMupoBaHue Y3 nyua,
nepeziaya, pueM ¥ o06paboTtka curdanoB. PokycupoBka Y3 jyua.

13. dusnyeckre OCHOBBI 3/1acTorpaduu MArkux buonornyeckux tkaHe (SWEI u ARFI texHoorun
3/1aCTOMETDPUMN)

Kpurtepuu oueHnBanus (oneHouHoe cpecTBo - CodeceioBaHme)

OueHka KpuTtepuu orjeHMBaHMA

Bce kommneTeHI[uM (4acTy KOMIIeTeHIMi), Ha (hOpMHUPOBaHKe KOTOPBIX HarpaB/ieHa AUCLIMTUIMHA,

3auTeHo

copMHpOBaHbBI HAa YPOBHE HE HIDKE «y/IOB/IETBOPUTE/IEHO
He

Xors1 ObI 0/fHa KOMIIEeTeHIIVs (MU ee 4acTh) ChOPMUPOBaHA Ha YPOBHE «HEY/IOBJIETBOPUTETBHO»
3auTeHo

5.2. OnxcaHye MIKaJI OIeHNBaHUA Pe3y/IbTaTOB 00yueHHs M0 JUCIUIIMHE IPH ITPOMeXyTOYHOH
arrecTanyy

IIIkasa oueHBaHUA C(h)OPMHUPOBAHHOCTH KOMIIETEeHI[UI



YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIui
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHyManeH | 3HaHUU B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiolieM
N TpeboBaHHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble omubKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oimbok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbBI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHBIE yYMeHUSI.
3ajiau He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJEMOHCTPUP | 3afjauu C 3ajlauu C
OLIeHUTDb Hajnuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BrimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIINOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
Nwmeetca
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI IIpogemMoHcTp
HaBBIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3a7lau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIeHNTb Ha/luue | TPOfIeMOHCTPUP pelLeHnn pereHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. MIMenu X 3afia4 C HBIX 33Jjau
X 33/la4 C X 3a7a4 Oe3 HeCcTaHZapTHbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/|04YeToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
3a4YTeHO TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa

JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe

MpelyCMOTPEHHOT0 TIPOrpaMMOi




OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JIUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIlIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»

XOpOI1110 Bce kommeTeHIMHM (YacTM KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEILHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

Hey/oB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/IHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsT Ha MPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHUBaHMS:

5.3.1 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHmu [1K-5

1. YibTpa3ByKoBbie BOJIHbI. AKYCTUUeCKUM CUTHa/ U ero CrieKTp. 2. AKyCTHKa KUAKOCTel U ra3oB. CucreMa
aKyCTHUeCKUX YpaBHEHUM U ee TuHeapu3alusi. JlarnacoBa u Her0TOHOBa CKOpPOCTH 3ByKa. BosiHOBOe
ypaBHeHue. [1nockue BosHbL 3. [lucrepcys 3ByKOBBIX BOJTH. [IpocTpaHCTBEHHBIN U YaCTOTHBIN CIIEKTP. 4.
AKyCTHYeCKOe COTIPOTHBJIEHHE, er0 BAUSIHUE Ha OTPaKEeHHe y/IbTpa3ByKa. 5. 3aTyXaHue y/IbTpa3ByKa B
OMOIOTHUeCKUX TKaHsX 6. DHePrUsi M UMITYJIbC 3BYKOBBIX BOTH. Cheprueckrie BOHBL. 7. PaccessHue 3ByKa Ha
pa3UYHbIX HEOJHOPOAHOCTSX cpeAbl. [TornoieHue 3ByKa. 8. UTo Takoe akycTuueckuii untepdepomerp? Bub
uHTepdepomeTpoB. 9. Uem xopotil nHTepdepoMeTp NOoCTosiHHOM AyimHbI? 10. Kak BbUMC/iseTcss CKOpoCcTh 3ByKa
MeTo/ioM HHTepdepoMeTpa MOCTOSTHHOM JnHbI? 11. Kak BbIUKC/IsgeTCs MOTJIoleHHe MeTOI0M
nHTepdepoMeTpa TOCTOSTHHOM JHbI? 12. UTo Takoe 0CHOBHasi wiv hyHJaMeHTalbHast 4acTOTa CI0si
>kupxoctu? 13. Kak onpeieuTs HOMep pe30HaHCHOro nukKa? 14. MeToz BBIUMCIeHUs AJIMHBI aKyCTUUeCKOU
siueiiku. 15. PacueT cKOpoCTH 3ByKa B BO/[HO-COJIEBOM PacTBOPe C TIOMOII[bI0 aKyCTUYeCKOT0 aHa/lri3aTopa
«BMIOM» (cocTaBUTE My1aH U3MepeHuit). 16. OnvcaHue 3KCriepruMeHTalbHOM yCTaHOBKHU. 17. Kakoe n3aMeHeHue
TeMIlepaTyphl B aKyCTUUECKOH siueiike mpoun3otizieT Ha yacTote 8 MI'1], ec/ii CABUT YaCTOTHI cocTaBsieT 14 I'ii?
18. OueHuTe yBeMueHYe TOT/IOLeHUs y/IbTPa3ByKa B CBIBOPOTKE KPOBA BUOKOHT MO CpaBHEHHUIO C
¢usnonorrnyeckuM pactBopoM. C KaKMMH KOMITIOHEHTaMH CHIBOPOTKM KPOBH 3TO CBsA3aHO? Kakue MexaHU3MbI
TIOTJIO[eHUS Y/IbTPA3BYKa B OMOIOrMUecKUx KUAKOCTAX Bbl 3HaeTe? 19. I[ToHATHS MOy/el YIIPYroCTH Cpe/ibl
Y CBSI3b Pa3/IMUHBIX MOAYJier Mexkay coboit. 20. CBs3b Moy/ield YIIPYTOCTH U CKOPOCTel MeXaHU4eCKUX BOJIH.
21. OcoOeHHOCTH MeXaHUUECKUX XapaKTEPUCTUK OMOJIOrMUecKrX TKaHed. 22, Onpeae/ieHus )KeCTKOCTHBIX
(MMITe[aHCHBIX) XapaKTepuCTHK. 23. JKeCTKOCTHBIE XapaKTePUCTUKNA MeXaHUYeCKOro Pe30HaHCHOTO KOHTYpa.
24. BripaskeHust 17151 MOZAY/eld CABUTOBOM YIIPYTOCTH U CABUTOBOM BA3KOCTH Uepe3 )KeCTKOCTHBIE
XapaKTePUCTUKU MPU KBAa3WCTaTUYECKOM BZABIUBAaHUM UHJEHTepa B TKaHu. 25. Kpurepuu
COBMa/|eHUs/pa3TMueHus CpeHUX 3HauUeHUI B IByX u3MepeHusix. 26. [Ibe3031eKTpruyeckue,
MarHUTOCTPUKLIMOHHBIE, 371eKTPOAUHAMUYEeCKUE U3/ydaTenn. 27. YpaB/ieHre y/IbTPa3ByKOBBIM U3/IyUeHUeM:
(hoKyCHpOBKa U CKAHMPOBaHKE YIbTPa3BYKOBOT'O MMyUYKa. Y IbTPa3BYKOBbIE JIUH3bI, pedieKTOPbI,
KOHLIeHTpaTOpbl. @OKYCUPOBKA U CKAHUPOBaHKUE YJIbTPa3BYKOBOI'O MMyuka. [IppueMHUKN U MHMKATOPbI
y/IbTPa3ByKOBBIX BOJH. 828. Kiaccudukarys yiabTpa3ByKOBBIX TPUO0POB. OCHOBHBIE PeXXUMBI pabOTHI: peXKUM



B (2D), pexxum A u pexxum M. 29. YibTpa3ByKoBbIe TipeodpasoBatesid. Turbl JaTunkoB. Crioco0bl
ckanupoBaHusi. @opmupoBaHue Y3 myua, TiepeZiaya, nmprem u obpabotka curnano. @okycrpoBka ¥ 3 syyda. 30.
du3nueckre 0CHOBBI 3/1acTorpaduu Markux ouosoruueckux Tkaneit (SWEI u ARFI TexHooruu
3/1aCTOMETPUN).

Kputepuu onennBaHus (0eHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

Onenka Kputepuu orieHuBaHUs

Bce kommeTeH1[uM (4acTH KOMIIeTeHIUI), Ha (hOpMHUPOBaHKe KOTOPBLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKe «IIPEBOCXOAHOY,

TIPEBOCXOHO
MPO/IEMOHCTPUPOBAHBI 3HAHWS, YMEHUsI, BIaIeHUs 110 COOTBETCTBYIOINM
KOMIIETEeHIIMSIM Ha YPOBHE BBIIIIe TIPe[yCMOTPEeHHOT0 TTPOrpaMMoi
Bce komnieTeHIMY (4acTH KOMIIeTeHLMH), Ha (h)OpMUPOBaHHe KOTOPBIX HarlpaB/ieHa
OT/IMYHO

JUCLIMIUIMHA, CPOPMHPOBAHbI HAa YDOBHE HE HIDKE «OTJIMUHO».

Bce kxomneTeH1[UM (4acTH KOMIIeTeHLUM), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaB/ieHa
OUeHb XOpOLLO
P JUCLIMIVIMHA, CPOPMHPOBAHbI HA YDOBHE He HIDKe «O0ueHb XOPOLLO»

Bce xommeTeH1[uM (4aCTH KOMIIETEHIWH), Ha (HOPMHUPOBaHKE KOTOPHLIX HarpaBjieHa

XOpOLIO
JUCLUITNHA, cOPMUPOBaHBI Ha YPOBHE He HIDKe «XOPOLLIO».
Bce xommeTeH1[uM (4aCTH KOMIIeTEHIHH), Ha (HOPMHUPOBaHKEe KOTOPHLIX HarpaBjieHa
JUCLUIIMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «YJO0B/IETBOPUTELHO», TPU
VA0BJIETBOPUTETHHO

3TOM XOTs1 OBl O/IHa KOMITeTeHLMs1 ChOPMHUPOBaHa Ha YPOBHe
«yI0BJIETBOPUTETBHO»

Hey/IoB/IeTBOpUTEe/IbHO X OTsi ObI 07iHa KOMITeTeHLMs ChOPMHPOBaHa Ha yPOBHE «HEYZOB/IETBOPUTEIEHO»

TJI0X0 XoTst 6bI 0/THAa KOMITETEHITUS CHOPMUPOBAHA Ha YPOBHE «ILJIOX0»

5.3.2 TunoBsble 3ajaHus (OI[eHOYHOE CPeACTBO - OTUeT 1o /1abopaTOPHBIM PadoTam) AJIs OLeHKH
chopmupoBaHHocTH KommnereHnuu [1K-5

JlaGopaTopHas padota 1: «YbTpa3ByKoBast 5X0JI0KaLUsi OMOIOTYeCKUX TKaHel U KUJKOCTe»

3aziaHuist /7151 BBITIO/IHEHUs 1abopaTopHOi paboThl: 1. O3HAKOMUTBLCS C YCTaHOBKOM, anrapaTHbIM U
MPOrPaMMHBIM 00ecIieueHHeM.

2. /I3MepUTh CKOPOCTh 3BYKa B XXU/KOCTH.
3. VI3MepuTh U3MeHeHHe CKOPOCTH 3ByKa IPU M3MeHeHUH TeMIlepaTyphbl
4. Vi3amMepuTh T0TIepeYHOe pacrnpeseeHre MpOCTPAaHCTBEHHOW YyBCTBUTEILHOCTH

5. TTosyuuTh 3X0rpaMMBbl THTIA «B» UCKYCCTBEHHBIX 00BeKTOB ((haHTOMOB)



JlaGopaTopHas padota 2: «VcciegoBaHue aKyCTUUECKOTO UHTephepoMeTpa MOCTOSTHHOU AJTUHBI»
3amaHus /1711 BBITO/THEHUsT Tab0paTOPHOUM paboThI:

1. Tpwx/bl IPOMBITE A03aTopoM 20-200 MK/ 06a KaHa/la aKyCTUUeCKOT0 aHa/IM3aTopa JUCTHUTUPOBAHHON
BOJION. 3a/UTh JUCTUIIMPOBAHHYIO BOAY B 00€ aKyCTHUeCKHe ssueliku. BK/IIOUNTEL aKyCTUUeCKUl aHaiu3aTop.
[Iporpes 30 MuHyT.

2. [ToaroToBuTh (BHIHYTHL U3 X0noauMbHUKA) pacTBop cou NaCl (0.9 % dusnonoruueckuii pacTBop) U CoJx
Na2HCO3 (2% pacTBop NUTheBOM COAbI).

3. [TpuroToBUTH pacTBOP JUOMUIM3UPOBAHHON CHIBOPOTKY KUBOTHOTO MPOUCX0XKAeHUs - BruokoHT C. OTKPBITh
CTeKJISIHHBIN Ty3bIpeK, Me/[JIeHHO 3a/IUTh B Hero 3 M/ JUCTWIIMPOBAHHOM BoZb io3aTopoM 100-1000 MK/1.
PacTBOpUTE CHIBOPOTKY, aKKypaTHO Bpalljasi my3bIpeK C CbIBOPOTKOU B pyKax. C MPUroTOBIEHHOW CHIBOPOTKOM
00palaTkCcst 0CTOPOYKHO, ¥ XOTsI OHA He TIpe/ICTaB/IsieT OMOIOTHUeCKOo OMacHOCTH [I7Is YeJIOBEUeCKOTO
OpraHu3Ma, TI0CJIe BBITIOTHEHHS Tab0paTOpHOH paboThI TIIATENTHHO BEIMBITE PYKU C MBLJIOM.

4. TToBeCTH KamMOPOBKY aKyCTHUECKOI'0 aHa/IM3aTopa I0 AUCTH/UTMPOBAHHOM BO/Ie B COOTBETCTBHMHU C MyHKTOM
«Pexxum KamOpOBKU» JAHHOT'O OIHCAHMS.

5. KannbpoBka aHamM3aTopa 1o JUCTH/UTUPOBAHHOW BOZe BBITIO/IHSETCS 5 pa3. 3apyUKCHpoBaTh CpejH1e
3HaYeHUs KaMOPOBOYHBIX YaCTOT Y IIUPUH Pe30HAHCHBIX KPUBBIX 000MX KaHA/IOB, a TAaKKe OTK/IOHEHUS ITHX
BeJIMUMH OT cpefiHero. 6. B anamna3sone yactoT 5.9-6.7 MI'1| BEIBeCTH Ha NaHeM aHaIu3aTopa B pesKume
CKaHWPOBAHMS aMIUTUTYAHO-YaCTOTHYIO XapakTepucTuky (AUX) cHauasna kaHana 1, 3agukcrpoBats AUX
3TOro KaHasa B daiisie (kHorKa «PrtSc» KnaBUaTyphbl U 3anucarthb B rpaduueckuil pelakTop), 3aTeM TOXKe caMoe
BBITIOJTHUTG /151 KaHasa 2.

7. PaccuutaThb HOMeEpPa Pe30HaHCHBIX TTMKOB KaXXA0r'o U3 KaHa/IOB C ,ELI/ICTI/I]IJII/IPOBaHHOI;‘I BOAOﬁ.

8. ITocsie ByX MPOMBIBOK 3a/1UTh B aKycTuueckue siueiiku 0.9% dusuonorryeckuii pactsop, rnocie 40-50 cex
TEPMOCTaTHPOBaHMsI BBIBECTU Ha NaHesIb aHa/IM3aTopa B pe>kuMe ckaHupoBaHusi AUX mnocsiefgoBaTenbHO 060ux
KaHasoB ¢ 0.9 % ¢u3nonoruueckum pacTBopoM, 3aMKCUPOBaTh U PaCCUMTAaTh HOMePa Pe30HAaHCHBIX MMUKOB U
o popmysne onpeaemuts AKIT 0.9 % ¢usmosiornueckoro pacTeopa [ijisi BCeX MUKOB (C HOMepaMH
COOTBETCTBYIOIMX MMUKaM B BOZie) B Juara3zoHe 5.9-6.7 MI'1.

9. Ilocne AByX MPOMBIBOK 3a/1UTh B aKycTHueckue siueiiku 2 % pactBop Na2HCO3, nocre 40-50 cek
TEpPMOCTaTHPOBaHMUs BBIBECTH Ha TNaHesIb aHa/IM3aTopa B peXkuMe ckaHupoBaHusi AUX mnocsiefgoBaTenbHO 060ux
KaHasoB ¢ 2 % pactBopom Na2HCO3, 3aduvKcrpoBaTh U pacCUUTaTb HOMepa pe30HaHCHBIX TTMKOB U 110
dhopmyie orpefenuts AKIT 2 % pactBopa Na2HCO3 z/1s1 Bcex MUKoOB (C HOMepaMu COOTBETCTBYIOIIUX ITUKOB B
BO/Jie) B Auaria3oHe 5.9-6.7 MI'11.

10. Y panutsb 2 % pactBop Na2HCO3 13 akyCTU4YeCKUX siueeK, ABaX/Ibl IPOMBITb CbIBOPOTKOM KPOBM BHOKOHT
C o0e siueliky U akKKypaTHO (63 My3bIPKOB) 3a/TUTh CLIBOPOTKY B siUeMKH. BBITOTHUTH Te JKe orepaliuy 1
pacyeTsl, UTO U C NpeAbIAYLIMMY pacTBopaMu. [1/1s1 CbIBOPOTKU BCe [IeMCTBUS BBIIIOJHUTD TPYDK/BL.

11. Y anmuTh ChIBOPOTKY KPOBU M3 aKyCTHUECKHX siUeeK aHa/iu3aTopa. JlecaTh pa3 MpOMBITE 00e aKyCTHUeCKHe
STUEHKHU JUCTUITMPOBAHHOM BOJON. 3a/IUTh ABOMHOM 00beM JUCTH/IIMPOBAHHOMN BOZBI B 00€ aKyCTHUeCKHe

AUelKU.

12. BBIKIIOUNTH HOYTOYK M aKyCTUUYECKUW aHaIu3aTop.



JlabopaTopHas pabdota 3: «OnpegesieHre MOAY/ISI CABUTOBOU YIIPYTOCTH OMOIOTUUECKUX TKAHEH 10
pe3yJibTaTaM M3MepeHHst UX AUHAMUYeCKOW XKeCTKOCTH»

3aziaHuist /17151 BBITIOTHEHHsT 1TabopaTopHOH paboThI:

1. ITpoBectu ceputo usmepenuit cpefcreamu AIIK “BuckosnacromeTp”:

- TIPOBEPUTH BBIMOHEHNE KATHOPOBOK U, MPU HEOOXOTUMOCTH, OOHOBUTH UX;

- BBITIO/THUTD 3aMMCH CBOMCTB MPeATIeYbs /IS KKZOT0 YYaCTHHKA J1abopaTopHOUH paboThI IPU CHTe TIPHKATHSI
uHzeHTepa 20+2r ¢ NITUKPaTHBIM [IOBTOPEHUEM TO/KaTUsI MHAEHTePa K KaXKJ0l 0TMeUeHHOU TOUKe B KaXKI0M
(bMKCMPOBaHHOM COCTOSIHUY;

- 3aPeruCTpUPOBaTh CBOMCTBA pacciabieHHOTO crudaresist KUCTU B IBYX OTMeUeHHBIX TOUKax (TIpeAriedbe
JIOJDKHO CTOSITh BEPTHUKAIBLHO, OMUPAsACh TOKTEM Ha CTOJI, KUCTh JI0/KHA OBITh pacc/iab/ieHHOW U CBUCATh TIOUTH
TOPU30HTANbHO);

- 3aperuCTPUPOBaTh CBOMCTBA HATPSDKEHHOTO CrubaTesisi KUCTH B 3THX JKe JIBYX TOUKax (Mpe/Iieube A0/HKHO
CTOSITh BEPTHKAJIBHO, OTTMPAsiCh JIOKTEM Ha CTOJI, KUCTh JJO/DKHA OBbITh TaK’Ke OPHEHTUPOBAHA BEPTUKAIBHO U
©Kara B Ky/iakK).

2. TIpoBeCTH U3MEpPEHHs TOJIIUHBI C/I0S1 MATKUX TKaHel B BBIOPAHHBIX TOUKaX U3MEpPeHUl Y BCeX YUaCTHUKOB
nabopaTopHoii paboTkI cpecTBaMu Y3 ckaHepa (cM. 11.1.4), 3armucaTh pe3y/ibTaThl U3MEPEHUN U BBECTH
BIIOCJIeZICTBUU B COOTBeTCTBYHOIIMe Excel - datinbl.

3. TTpoBecT 06pabOTKY pe3ybTaTOB U3MEPEHUI:

- cpeactBamu ATTK “BuckoaniactomeTp” HaliTH cpefHHe 3HAaUeHUsT YIIPYTOCTHU U BI3KOCTH B KaXKJOM TOZPKaTUH
K KaXKJOW TOUKe KaXK/[OTO HCITBITYeMOTO B KaXK/[OM COCTOSTHUM, YCpe/IHeHHbBIe JaHHbIe COXPAHUTh B OTAETbHBIX

(aiinax;

- BBeCTU JlaHHble B MS Excel, onpezienuts cpejiHue 1 MOTPeLHOCTH CPeIHUX T10 KaKJ0MY COCTOSIHUIO TKaHel
B K&KZI0M TOUKe Ka)K[,0ro UCTIBITYeMOro;

- HAalTW 3HAUMMOCTH Pa3/IUuMi CBOWCTB TKaHEeH B OJHOM COCTOSIHHU B [IBYX TOUKaX;

- HaliTW 3HAUMMOCTH Pa3/INUnii CBOMCTB TKaHel B Pa3HBIX COCTOSHUSX B KaXKZOH TOUKe;

- HAWTW 3HAUMMOCTHU Pa3/MUMil CBOWCTB TKaHEeH B OJHOM COCTOSIHUU MeXy Pa3HbIMU JTIOJbMU;

- IPOBECTH CONOCTaB/IeHre YIPYroCTH 1 BSI3KOCTH TKaHel C UX TOJLIMHON 110 BCeld TpyIie;

- HAWTH Cpe/iHYe ¥ TIOTPELTHOCTH CPeIHUX T10 BCel rpyTire Ayisi pacc/iabIeHHOTO COCTOSTHUS TKaHeH [17ist
KaxJ0i1 Touky. JlabopaTopHasi padota 4: «Y/1bTpa3ByKOBbIe UCC/Ie[0BaHUS Ha aKyCTHUeCKOl cucTteme
Verasonics»

3aziaHuist /1715 BBITIOTHEHHsT 1TabopaTOpHOH paboThI:

1. Cucrema Verasonic mporpaMMHUpyeTcs MyTéM popMrUpoBaHust Habopa 006HeKTOB, KOTOphIe, KOT/Ia
CBSI3BIBAIOTCS BMecTe, OpMHUPYIOT 00BeKT Sequence.



2. Korzia 3TOT CKPUIIT BBITIO/IHSIETCSI, OH CO3/1aET (haiiyl ABOMUHBIX JAHHBIX, COAEP>Kallllii BCe CTPYKTYPhI
00BeKTOB 1 MH(OPMAIMIO 110 TPOrpaMMHPOBaHHIO, B (hopmare ¢aiina .mat Matlab.

3. 3aTeM 3TOT (hait/1 MOXKET OBITh 3arpy>KeH B CUCTeMY TIPOrpaMMOLi-3arpy3udkoM (Tekyliiee Ha3BaHue: VSX),
KOTOPBI 3aIyCKaeTcst Kak 00BIYHBIN CKPUNT B cpefie Matlab. TIporpamma-3arpy3usK BBITIOHSIET TPOBEPKY
HEKOTOPBIX CTPYKTYP, MPOUYMTAaHHBIX U3 .mat-Gaiisia, #006aB/seT HEKOTOPbIe MTapaMeTphl, HE0OXOJUMBbIe J/1sT
TpOrpaMMUPOBaHUs arrapaTHeIX cpeacTtB VDAS u genaet goctynHbiM GUI, okHO auciiies: (ec/id OHO 3a/IaHoO).

4. Havano pabotbl:  [ToAK/IFOUMTB aTUMK B JIeBBIHM MOPT. VI3myuaTenb BCTaBUTh B IITAaTHB.  BK/IIOUMTH
YCWINTE/b KHOTIKOW Ha repejHel naHend.  BxmounTk Verasonics KHOMKOW Ha 3a7iHel MaHe/Iu.  BK/IHOUYMTh
KOMITBIOTEP-XOCT, 3anyctute MATLAB.

5. IIpoBesieHre U3MepeHUs:
- B Hauarie orbITa 00BEKT UCC/IeJOBAHKS PACCMAaTPUBAETCS Ha CTaHIapTHOM bscan.
s storo Habpatk Moc/ieloBaTebHOCTL KoMaH : >>VSX >>1.7_4_flash_4B

- ITocsie BEIOOpa TOUKM CO3/aeTcst .mat-(haii/ ¢ mapameTpamu Jijisi TeHepaLy UMITyJ/Ibca. Jjist 3Toro
3aryckaeTcs rporpamma SetupRelaxationHIFU, B nosiBuBILIeecsi 0KHO BBOJAWUTCS Hy>KHast KoopAuHara y. 1o
oC/IeI0BaTe/IbHOCTH KOMaH/I: >>V SX >>Relaxation

- AHanu3 JaHHbBIX

[nst aHanu3 JaHHBIX WCTIOJB3YIOTCS [IBAa IPOrPaMMHBIX MHTepdeiica. OANH U3 HUX HaXOAUT CKOPOCThb
CIBUTOBOM BOJIHBI, UCTIO/B3Ys .mat-(atinbl u3mepenuit (ckpunt Interfacel). [[pyroii BEIBOAUT MTPOMEXKYTOUHYIO
CTaJVII0 HAXOXKAEHUST CKOPOCTH — 3aBUCUMOCTE CMelileHnst 0T BpeMeHu (ckpunt Gui for relaxation).

1711 npuUroToBieHust XKeaaTUHOBBIX GaHToMOB (5%):

Heobxomumsr: Boga (500 mi), kpaxman (21,99 r), >kenatus (27,53 1), 3yOHO# noporuok (1,11 1), a u3
000py/10BaHusI: 37IEKTPOHHbIE BEChI, /IEKTPOIJINTKA, KaCTPIOJIs, IITATHB, TEPMOMETP, T/IACTUKOBbIE
CTaKaHUYMKH, MapJisi, I1yboKasi eMKOCTb. B OTZie/IbHBIX CTaKaHUMKAX Ha /IEKTPOHHBIX BeCaxX B3BeILIUBAeTCs
HeoOX0/lMMOe KOJIMUeCTBO UHTPeJJUeHTOB.

ITpy MOCTOSTHHOM TTOMEIIIMBAaHUU ZI00aB/IsieM BOJY B CTaKaHbl C KpaXMaJioM U JKeJIJaTUHOM U TTOMEIIIBAeM B
TeyeHre 30 MUHYT 40 00pa30BaHUs OHOPOJHOM KOHCUCTEHIUH. [T0/TyuHBIIyIOCS MacCy U3 IBYX CTaKaHUUKOB
repeivBaeM B KacTpromo ¢ 11 3akperieHHbIM Ha IITaTUBE TEPMOMETPOM U I00aB/sieM OCTaBIIYIOCS BOAY U
3yOHOM TOpoIIoK. [Tpy MOCTOSTHHOM MOMeIIIMBaHUK HarpeBaeM CojiepykKuMoe Kactprou 10 70° C u

Mo/ iep>KUBaeM 3Ty TeMriepaTypy B TeueHUe 15 MUHYT, HellpepbIBHO TlepeMellrBasi Ji/isl TIpeJj0TBpallieHust
TIPUTOpaHusl.

Ortpe3aeM HeOO/BIION KYCOK OMHTA, CK/IaZibIBaeM ero B HeCKOJIbKO C/I0eB M NoMelljaeM B cuto. [lepeniBaem
CBapeHHbIN KU/IKWH (haHTOM uepe3 CHUTO B 3apaHee IPUrOTOB/IEHHYIO eMKOCTh, UTO0bI H30aBUTHCS OT
BO3MOYXHBIX KOMOUKOB U TIbUIH, [10C/Ie Yero TPy MOMOILM caa(eTKy yAassieM C IOBEPXHOCTH My3bIPbKU
BO3ZyXa.

3aTeM ocTykaeM (haHTOM /10 KOMHATHOM TeMITepaTyphbl, IepUOANIECKH TTOMEIHNBasi, YTOObI n30eKaTh
3acTbiBaHMs. OCTHIBLIMI /10 KOMHATHOM TeMIlepaTyphbl (paHTOM y6HpaeM B XOJIOAUIbHUK, TJje IOMeLINBaeM ero



KaXK7ble 3 MUHYTHI, YT0OBI M30€)KaTh HepaBHOMEPHOTO 3aMep3aHusi. B xonoaunbHuKe GaHToM 10/DKeH
3aTBep/ieTh B TeyeHue 2-3 4acoB, [10C/Ie Yero OH roTOB K SKCIIepUMeHTa/IbHbIM UCC/lel0BaHHUSIM.

Kpurtepuu oueHuBaHus (0O1eHOUYHOe cpeACcTBO - OTUYeT 10 J1abopaTopHbLIM paboTam)

OueHka Kputepun ouieHnBaHus

Bce kommeTeHI[uu (4acTy KOMIIeTEHIHH), Ha (POPMUPOBaHKe KOTOPLIX HarpaB/ieHa AUCIUTIIAHA,

3auTeHo
chopMUpOBaHBI Ha YPOBHE He HIXKe «y/I0B/IeTBOPUTETHEHO»
He
XoTs1 ObI 0/fHa KOMIIEeTeHIIYs (MU ee YacTh) ChOPMUPOBaHA Ha YPOBHE «HEY/IOBJIETBOPUTETHHO»
3auTeHo

6. YueGHO-MeTOAMUEeCKOEe H HH(OPMaLMOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas MTeparypa:

1. ITpumeHeHue yibTpasByka B MejuLHe . Du3iueckue OCHOBEI : 11ep. € aHrul. / of pea. K. Xwumia. - M.
: Mup, 1989. - 567 c. - 5.40., 1 3k3.

2. KnemrHa AHHa BukTopoBHa. VcciefjoBaHue akyCcTUUeCKOro MHTepgepoMeTpa IOCTOSIHHOW [IJIUHBI :
yueOHO-MeToAMUecKoe rmocobue st 1aboparopHoi pabotel / A. B. Knemuna, 1. FO. Jemun ; HHI'Y um.
H. 1. JTobaueBckoro. - Hwkuuit Hoeropon : M3a-so HHI'Y, 2015. - 27 c. - TeKCT : 37eKTPOHHbIH. ,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=850351&idb=0.

3. T'ypbaroe C. H. YabpTpa3ByKoBas /1acTorpadusi: aHaIMTUUECKOe ONMCAaHUe Pa3/IMUHBIX PEKUMOB U
TeXHOJIOTUH, (pH3rUecKoe U YUCIeHHOe MO/leIMPOBaHue CABUTOBBIX XapaKTePUCTUK MATKUX
Ovosornyeckrx TKaHel : yuebHo-MeToguueckoe rocobue / I'ypbatos C. H., lemun U. FO., IIpoHyaros-
Py6uor H. B. - Hwkuuit Hoeropoa : HHI'Y um. H. U. JlobaueBckoro, 2015. - 115 c. - PekomeHj0BaHO
MeTO/IUUeCKOr KOMUCCHeH pagrodu3nueckoro dakysbTeTa st acupanToB HHI'Y, obyyatormumxcs mo
HaripaBsieHuto 03.06.01 «Pusuka u actpoHoMusi» (HaripaBiaeHHOCTH 01.04.06 «AkycTtuka», 01.04.03
«Pagnodusuka») u marucrpantoB HHI'Y, obyuaroruxcsi o HaripaByieHusiM rogrotosku 03.03.03
«Paguodusukar, 02.03.02 «dyHnameHTanbHas UH(POPMATHUKa U MH(OPMaLMOHHbIE TEXHOJIOTHUW». -
Bubmuorp.: AocTyrHa B KapTouke KHUTH, Ha caiite DBC Jlanb. - Kaura u3 komtekuyun HHI'Y um. H. .
JlobaueBckoro - MeauiyHa., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=729831&idb=0.

[ononHuTenbHas TUTepaTypa:

1. Bonbkeniureiin M. B. MonekynsipHast ouodusuka. - M. : Hayka, 1975. - 616 c. : un. - (Pu3uka
JKU3HEHHBIX TIpoLeccoB). - 2.72., 10 3Kk3.

2. beprman JI. YibTpasByK U ero nprMeHeHHe B HayKe U TeXHUKe : 11ep. ¢ HeM. / 1oz pez. B. C.
I'puropbesa, JI. [I. Posenbepra. - U3a. 2-e. - M. : 3g-Bo uHoCTp. yMT., 1957. - 726 C. : wi. - 62.85., 1 3K3.

[TporpammHoe o6ecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUHU C COJieP>KaHHEM IMCIATUIAHBI):

https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=850351&idb=0



7. MaTepHa/ibHO-TeXHHYeCKoe ofecrieyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOTPaMMOM, OCHaIeHbl MYJbTUMEAUUHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpencTtBaMu 00yueHHs], KOMITbIOTEpaMH, CrieldaJri3UupoBaHHbIM 000pysoBaHueM: [IpoekTop, sKpaH
Ons  obyueHwss  CTyAeHTOB 1o  jguciuiuiiHe — «VH(GOpPMAalMOHHbIE  TEXHOJIOTHH B

aKyCTUUeCKOM 9KCTIepUMEeHTe» MIMeIoTCS B HaIUunu: criejasbHble KabOUHeTHl,
00opy/iloBaHHBIE ~MYJIBTUMEJUMHBIMKA  CpeJCTBaMH O0yuyeHHs; KOMIIbIOTEPHBbIE K/IacChl, T7e
MMeeTcsl  BO3MOXHOCTb  BbIXOZla B VIHTepHeT;  MPUCYTCTBYeT  MOJHbIA  KOMILIEKT

JIULIEH3UOHHOTO  obecrieueHWs, HeOOXOJWUMBIA  [yis  pabOThl  KOMITBIOTEPHBIX  MPOrPaMM.
1 JlabopaTopHasi yCTaHOBKAa «YJ/IbTPa3BYKOBasi 9XOJIOKalUsi OWONOTMYeCKUX TKaHeW U
JKUJIKOCTEeN»

2 JlabopaTopHasi yCTaHOBKa «MccnepoBanuve aKyCTHUYeCKOro nHTepdepomeTpa

MOCTOSIHHOM JUTAHBD»
3 JlabopaTopHasi yCTaHOBKA «OnpeneneHue MOAY/Is CAIBUTOBOM yIIPYroCTU
OMOIOTHYeCKUX TKaHeun o pe3y/bTaTam H3MepeHust 150:¢ JIVMHaMHAUYeCKOH
JKeCTKOCTH»

4  JlabopaTtopHasi =~ yCTaHOBKa  «YJIbTPAa3BYKOBble  HWCC/I€ZIOBAaHWUS HA  aKyCTUUYECKOU
cucTteMme Verasonics

[TomerieHusi A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLMXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

IIporpaMma cocrtaBieHa B cooTBeTcTBMM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
nozarotoBku/crietyanbHocti  02.03.02 - dyHpameHTanbHasi HMHGOpPMaTWKa M HH(OPMAaLMOHHbIE
TeXHOJIOTUH.

Artop(bl): KnemuHa AHHa BukTopoBHa, KaHauAAT (GH3UKO-MaTeMaTUUeCKUX HayK
Hemun Urops FOpbeBuy, KaHAWIAT PU3NKO-MaTeMaTHUeCKUX HayK, JOLEHT.

3aBenyroumii kKadespoii: ['ypbaros Cepreii HukonaeBuu, 0KTOp (DH3MKO-MaTeMaTHUeCKMX HayK.

ITporpamMma ozo06peHa Ha 3ace/jlaHHUM MeToAMuecKoi Komuccuu ot 06.11.2025, mpoTokos Ne 04/25.
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