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1. IlossicHUTENALHAS 3aIHCKA

1.1.  HomonuutenbHas NpoQecCHOHaTbHAs MporpaMMa IOBBIIICHUA KBaIH(UKAUN
«YIbTpa3ByKOBOE HCClE€OBaHHE cycTaBoB» (manee — IIporpamma) paspaboTraHa B COOTBETCTBHH C
@enepanbHbIM 3ak0OHOM OT 29 pmekabpst 2012 1. Ne273-®3 «O06 obpazoBanmm B Poccuiickoit
Oenepaunn», IlopsakoM opraHu3anuu U OCYIIECTBIEHUS 00pa30BaTEIbHON JEATENBHOCTH IO
JIOTIOJTHUTEIbHBIM TNPO(PECCHOHAIIBHBIM TIpOrpaMMaM, YTBEP)KJIEHHBIM NPUKa30M MUHHUCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit @eaepanuu ot 1 utons 2013 r. Ne499 (3aper. B Munrocte Poccun
20 aBrycta 2013r. Ne29444), nopsiKOM ¥ CPOKOM COBEPIICHCTBOBAHUS MEIUIIMHCKUMU PAOOTHUKAMU
u ¢papMaleBTUYECKUMU paOOTHUKAMU MPOPECCUOHANBHBIX 3HAHUN M HABBIKOB IyTeM OOydeHUs 10
JIOTIOJTHUTENbHBIM TPO(ECCHOHAIbHBIM 00pa30BaTEIbHBIM IpOrpaMMaM B 00pa30BaTENbHbIX U
Hay4HBIX OPTaHM3aLUsX, YTBEPKACHHBIM ITpuka3oM Mun3zapasa Poccun ot 03 aBrycra 2012r. Ne66H
(3aper. B Munrocte Poccuu 04 centsiopst 2012r. No25359).

[Ipu pazpabotke [IporpamMmel yuTeHbl TpeOOBaHUS:

- Equnoro kBanmuKanuoOHHOTO CIPAaBOYHMKA JIOJHDKHOCTEH PYKOBOJUTENEH, CIIEUaINCTOB U
ciyxamux, pasznen «KpanudukamonHble XapakTepUCTUKH JOJDKHOCTEN B cdepe 3ApaBOOXPaHEHUS Y,
yTB. I[Ipukazom MuHHCTEpPCTBA 3IpaBOOXPAHEHUS U COLMAIBbHOrO pa3Butusi PO ot 23 urons 2010r.
No541n;

VYkazanHble TpeOoBaHusi peanusyiorcs B [IporpamMme myTeM H3y4eHHsSI COOTBETCTBYIOIIHMX
JTUCLMIUINH, 3aHSATHH, IPOMEXYTOUHON 1 UTOTOBOW aTTECTALIUH.

[Iporpamma peanusyetcst B 3a04HOI (opMe C MPUMEHEHUEM 3JIEKTPOHHOTO JAWCTAHIIMOHHOTO
0o0y4eHHs.

[Tox »mekTpoHHBIM OOyYeHHEM MOHUMAETCS OpraHu3alus 00pa3oBaTEIbHON JIEATEIBHOCTH C
MIPUMEHEHHEM CoJiepKalieiicss B 0a3ax NaHHBIX M HUCIOJBb3YyeMbIX MpH peanusauuu [Iporpammbl
uHdopmanuu U oOecHeunBaIUX ee 00paboTKy HMH(POPMAIMOHHBIX TEXHOJOTHH, TEXHUYECKHX
CPEICTB, a TakKe MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CeTel, 00ecreynBaroux nepeaady mno
JUHUSM CBSI3M  yKa3aHHOW WHQOpPMAIMK, B3aUMOJEHCTBHE OOydYaloOIUXCS M MEAarornyecKux
PabOTHUKOB.

[IpumeHeHue 371eKTpoHHOro o0ydyeHus: o0ecreyrBaeT 0OCBOeHHe ciymarenasiMu [IporpaMmsel B
MIOJIHOM 00bEeMe HE3aBUCUMO OT MECTa HaXOKJCHUS 00yJaroIuXCs.

OcBoenne IIporpamMel 3aBepuiaeTcs UTOrOBOM arTecTanuer ciymarenel. JIumam, ycnemso
ocouBmMM lIporpaMmmy W npomIEeANIMM HMTOTOBYIO AaTTECTALMIO, BBIAIOTCA YIOCTOBEPEHUS O

IIOBBIIIICHU U KBaJII/I(I)I/IKaLII/II/I YCTaHOBJICHHOT'O o6pa3ua.



JIunam, He MpPOIIEAIIMM HTOTOBOM aTTeCTalllu, BBIJACTCS ClpaBKka 00 OOy4eHHUH WIH O

nepuoe o0ydenus no oopasiy, ycranosieHHoMy B AHO IT1O «/1IM».

AKTyaJIbHOCTh NporpaMmbl H cdepa nNpUMeHEHUS CIAYMIATEJAMH MOJY4YeHHBIX

KoMIeTeH M (mpodeccuoHATIbHBIX KOMIIETEHIUI).

AKTyanbHOCTh  JIOTIOJHUTEIBHON  NpOoecCHOHATBHONH  00pa30BaTENbHOM  MPOTPAMMBI
MOBBIIEHUS KBATUPUKAIMK «YIIBTPa3BYKOBOE HCCIIEJJOBAaHHE CYCTaBOB» CBfA3aHa C ILIMPOKUM
pacrpoCTpaHEHUEM JTaHHOW JAMArHOCTUYECKOW TEXHOJIOTMM, €€ BBICOKOM 3HAYMMOCTHIO B
JMarHOCTUYECKOM U JIEYEOHOM IIpolleccax CYCTaBOB, a TAK)K€ HMMEIOUIMMCSI B HACTOsIIEe BPEMs B
3[paBOOXpAaHEHUN  JePUUUTOM  KBaIM(UUMPOBAHHBIX  KaJApoB  (Bpaueil  yabTpa3ByKOBOM

JTMATHOCTHKH ).

1.2 leau 1 3272494 AUCHHIJIMHBI (MOTYJI51)

Heap y4eOHOM NMCHUIVIMHBI SBJISETCS COBEPIICHCTBOBAHME KOMIIETEHIMA W TOBBIIICHUE
poheCCHOHANBHOTO YPOBHSI Bpada-CIENUaINCTa YIbTPA3BYKOBOW JWAarHOCTHKH, OO0JIaJar0IIero
CHUCTEMON YHUBEPCATBHBIX M MPO(ECCHOHATBHBIX KOMIIETCHIIMM, CIIOCOOHOTO W TOTOBOTO IS

CaMOCTOSITEIPHON MPOGECCUOHATHHON JIEATETLHOCTH.

OcHOBHBIE 321241 TUCHUILJIMHBI (MOLYJIs):

- yrnyouth 0a3oBble, (yHIAMEHTAIbHBIE MEIUIMHCKHAE 3HAHUSA, (OPMHUPYIOIIHE
npodeccHoHabHBIE KOMIICTCHIIMM Bpada- YJIbTPa3BYKOBOW JIMAarHOCTHKH, CIIOCOOHOTO YCIICHIHO
pemaTh CBOM MpodeccroHaIbHbIC 33/1a4H;

- COBEpILIEHCTBOBATh MPOPECCHOHATIBHYIO TIOJI'OTOBKY Bpaya- yIbTPa3BYKOBOW THATHOCTHKH,
00JTaaroIero KIMHUYECKUM MBIIUICHUEM, XOPOIIO OPUEHTHPYIOIIETOCS B CIIOKHOHM MaToJIOTHH,
MUMEIOIIETO YrIIyOJIeHHbIC 3HAHUS CMEKHBIX JTUCIUILIVH,

- chopMUpOBaTh YMEHUS B OCBOSHHH HOBEUIINX TEXHOJIOTHM U METOIHK;

- COBEpIIEHCTBOBATh CIOCOOHOCTh Bpaya- yIAbTPA3BYKOBOW JAMAarHOCTUKU, BIIAJICIOIIETO
HaBbIKAMU U BpaueOHBIMM MAHUMYISALHUSMU IO CHEIHATBHOCTH «yIbTPa3BYKOBas AMArHOCTUKA» W
oOmIeBpaueOHBIMU MAHHUITYIIALUSIMH 110 OKa3aHUIO HEOTIOXKHOM MOMOIIIH;

- HU3YYUTH BO3MOXKHBIC OIIIMOKH B IMPAKTHUKE CIICIUaINCTa YHLTpa3ByKOBOﬁ JUAarHOCTUKH.



1.3. KoMnerenuun oﬁyqalomerom, COBCPUHICHCTBYEMBIC B pe€E3yJibTaT€ OCBOCHUSA

JaHHOM 00pa3oBaTe/IbHOM MPOTrPaMMblI.

B pesynbraTte OCBOCHHS HPOTPAMMBI JIOTIOJHUTEIHHOTO MPO(ECCHOHATBHOTO 00pa30BaHUS
«YIbTPa3ByKOBOE HCCIIEOBAHUE CYCTAaBOB» KaTeropus OOy4aroIIMXCsl JOJKHA YCOBEPIIEHCTBOBATH
HMEIONIYIOCST  MPO(ECCHOHANBHYI0O  KOMIETCHIIMI0 — BIAJACHUE PA3IMYHBIMU  METOJAMKAMU
VIIbTPa3BYKOBOW JMArHOCTUKH JUISI BBISIBICHUS (DYHKIIMOHAJIBHBIX HAPYIICHWW W/WIM OCTPBIX H
XpPOHUYECKHUX 3a00JIeBaHUN CYCTaBOB, CIOCOOHOCTH M TOTOBHOCTH IPOBEACHUS YIbTPA3BYKOBOTO
MOHUTOPHHTAa A()PEKTUBHOCTH TMPOBOAUMBIX MPOPMIAKTHIECKUX € JIEUeOHO-03J0POBUTEIHHBIX
MEpOTPUIITHH, CTIOCOOHOCTh U TOTOBHOCTh, B ClIydae HEOOXOMMOCTH, MPOBEICHNS MaJIOWHBA3UBHBIX

BMEIIATENIBCTB 0] KOHTPOJIEM YIIBTPa3ByKa C JIeUeOHO! MU JIe4eOHO - MarHOCTUYECKOH 1IEIIBIO.

1.4. IlepevyeHb MVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs MO JUCHUILINHE (MOAYJIIO):

3HaATD:
- COBpeMeHHBIe METOAbI y.]'IBTp&SByKOBOfI JUArHOCTUKU CyCTaBOB;
- 0COOCHHOCTH ammapaTypbl, HCIOJIB3yeMOM TSl IPOBEICHHUS YIIBTPa3BYKOBBIX HCCIICIOBAHUA;

- MPUHIMIIBI TOJYYEeHUS, aHAIN3a, XPAHEHUS U TIepeayu JUarHOCTUYECKUX N300paKeHul;

OCHOBBI IPUMCHCHUS KOHTPACTHBIX BEIICCTB B YJIIBTPA3BYKOBBIX UCCICIOBAHUAX,

COBPCMCHHBIC HAIIpaBJICHUA pa3BUTUA MCAULIUHBI;

OTHUOJIOTHIO, ITaTOI'CHE3 U KIIMHUKY OCHOBHBIX 3a00J1eBaHNI CyCTaBOB.

YMeTh:

- OCYILECTBJISATh JUArHOCTHKY 3a00JeBaHMl M COCTOSHUH HA OCHOBE KOMILJIEKCHOTO
MIPUMEHEHHUSI COBPEMEHHBIX METOJIOB YIbTPAa3BYKOBOW JTUArHOCTUKH;

- 0OpMIISITH MPOTOKOJIBI MPOBEJCHHBIX YIBTPA3BYKOBBIX HCCIEIOBAHUN C 3aKIIOYCHHEM O
MpeIoaaraéMoM JIMarHo3e;

- KOHCYJIBTHPOBATH JICUAINX Bpayeil Mo BompocaM 000CHOBAHHOTO M PAallMOHAIBHOTO BHIOOpa
pa3IMYHBIX YJIBTPAa3BYKOBBIX HCCIEIOBAHUN, IO pe3yJbTaTaM IPOBEAEHHBIX YIBTPA3BYKOBBIX
HCCIEIOBAaHUH;

- y4acTBOBaTh B KOHCHIMYMax, KIMHUYECKHUX pa3dopax, KIWHUKO-TUATHOCTHYECKUX

KOH(EepeHIHSIX;



- IIpOBOAUTH YJIBTPAa3BYKOBOC HUCCICIOBAaHUC C HCIIOJIBb30BaHHUECM OCHOBHBIX u

AOIMOJIHUTCIIBHBIX MCTOAUK IIPpU 3a00JIeBaHUSIX CyCTaBOB.

Baagers HaBbIKAMM.

- TMPOBEICHUS HCCIECNOBAaHWUKA Ha PA3JIMYHBIX THUIIAX COBPEMEHHOW YJIbTPa3BYKOBOM
arrnaparypsl;

- BIOOpa HEOOXOAMMOT0 PEKUM U TpaHCAbIOCEpa AJIsl YAbTPAa3BYKOBOTO MCCIIEI0BAHUS;

- TIOJIy4€HUS U IOKYMEHTUPOBAHUS TUArHOCTHUECKYI0 HH(POPMAIIHIO;

- BBISIBJICHUS U3MEHEHUH B OpraHax U CUCTEMax;

- OTIPECIICHUS XapaKTepa U BEIPAKEHHOCTH OTACIbHBIX PU3HAKOB;

- COIOCTABJICHUS BBISBICHHBIX MPHU HCCIEIOBAaHUU MPHU3HAKOB C JAHHBIMU KIMHUYECKUX U
1a00paTOPHO-UHCTPYMEHTAIIBHBIX METOIOB UCCIICIOBAHMS;

- 1aBaTh PEKOMEHIAIMH JIeHallleMy Bpauy O IIaHe JajibHeHIIero oocnea0Banus 00JIbHOTO.

Kareropusi o0y4yaromuxess — IUKJI PAaCCYMTAH Ha CIELMATUCTOB C BBICHIUM METUIIMHCKUM
o0pa3oBaHUEM [0 CHEHMUAIBHOCTH «YJIBTPa3BYKOBas TUArHOCTHKA», a TaKXkKe Ui CHEeHauCTOB
CMEXHBIX cheruanbHocTe. «TpaBmatonoruss u opromnenus», «PeBmaronorus», «JleueOHas
(bu3KyIbTYpa U CIIOPTUBHAS METULITHAY.

1.6. ®opma oOyuyeHnus: 3a04Hasi, C IPUMEHEHUEM JAUCTAHIIMOHHBIX TEXHOJIOTH.

1.7. ®dopma J0KyMeHTa, BbIIABAeMOI0 IO pe3yJbTATAM OCBOEHHUSI TPOIrPAMMbI:

YAOCTOBEPECHUE O MOBBIIIICHUN KBaJ'II/I(l)I/IKaI_II/II/I.

2. YUYEBHO-TEMATHYECKHH ILTAH

Ne  |[HaummeHOBaHHWe pa3feoB M IHCHUIINH B Tom umnciie Bcero
n/m 4acoB
Jexkyuu |Camocmosamenvuasn
paboma
1. Moayab I. ®u3uKo-TexHMYECKHE OCHOBBI 7 3 10

YJAbTPa3BYKOBOI'0O ME€TOAAa UCCJICTOBAHMSA,




Y/JAbTPa3dByKOBasl ITMAarHOCTHYECKas

annaparypa.

1.1.

DH3UYECKUE CBOMCTBA YJIbTPa3BYKA.

1.2

Y CTpOHCTBO yABTPa3BYKOBOTO MpUOOpa.
KonTtposb kauecTBa pabOThI YIbTPa3BYKOBOM

arnmnaparypsl.

1.3

buosiorndyeckoe eiicTBUe ynbTpa3ByKa U

0€30I1aCHOCTD.

MoayJs Il. YabTpa3BykoBasi AMarHoCTHKA

3a0oJieBaHMIi Ta300€JpEHHOI0 CyCcTaBAa.

2.1

BocmanurensHbie B TUCTPOPUIESCKUE

3aboseBaHMsI Ta300€JPEHHOTO CYCTaBa.

MonayJas |1l. YabTpa3BykoBasi IMarHOCTHKA

3a00J1eBAaHM A KOJIEHHOTO CyCTaBAa.

3.1

BocnanurensHbie U AucTpouyeckue

3a00J1€BaHKs KOJIEHHOTO CyCTaBa.

Moayas |V. YabTpasBykoBasi AMArHOCTHKA

3a00/1eBaHM IJIEYEBOI0 CYCTABA.

4.1

yHLTpaBBYKOBaSI JUAarHoCTHUKa 3a00JIeBaHUM

MJICUYCBOro CyCcTaBa.




5 Moayas V. YabTpa3ByKkoBasi JHATHOCTHKA 3 2 3)
3a00/1eBaHMii T0JIEHOCTOMTHOIO CYyCTaBa.
5.1 |YapTpasBykoBas JIUArHOCTHKA 3a00JICBaHHIA 3 2 5
TOJICHOCTOITHOTO CYCTaBa.
HToroBasi arrecramus 2
HToro 36
3. KAJEHJAPHbBIN YUYEBHBINA T'PA®UK
Neri/m | Meponpusitue Bpems HUcnonnuresn
NpoOBeIeHNs
OpraHu3anuoHHO-TeXHUYEeCKUe MePONPUSTUS
1 [IpoBepka roTOBHOCTH 15:00-17:00 PabGoTHuk AHO
TEJEKOMMYHUKAIIMOHHBIX cBsi3eil. [IpoBepka HITO «1AM»
paboTOCIIOCOOHOCTH KOMITBIOTEPHOM
[IPOrpaMMBbI JUCTAHIIMOHHOTO O0yYEHHUSI.
OtnpaiieHUE JOTMHOB U MapoJieit
CITyILIaTeNsIM
2 duznyecKkue CBOMCTBA yIbTPa3ByKa. 9:00-11:00 ITegarornuecknii
0 AHO
11:00-12:00 PabOTHHI
HITO «1AM»
/cnymarenu
3 YCTpoiCTBO yABTPa3BYKOBOTO Mpubopa. 9:00-11:00 [lenarornueckuii
K 0 i 0 AHO
OHTPOJIb KayecTBa pabOTHI YIbTPa3BYKOBOI 11-00-12:00 paboTHUK
anmnaparypsl. HITO «1AM»
/cnymarenu
4 buonoruueckoe neicTBUE yIbTpa3ByKa U 9:00-10:00 [lenarornueckuii

0€30MacCHOCTb.

pabotauk AHO




10:00-11:00 A0 «IJIM»
/
12:00-14:00 cHyHaTett
5 BocnanurensHbie " muctpogpuueckue | 9:00-13:00 [Tegarormueckuii
0 0 . 0 AHO
3a00JIeBaHUS Ta300€IPEHHOTO CyCTaBa 13-00-15:00 paboTHUK
IO «1M»
15:00-17:00 /enymaTens
6 Bocnanurensubie u quctpoduyueckue 9:00-13:00 [Tegarormueckuii
0 . 0 AHO
3a00JIeBaHMsI KOJICHHOTO CyCTaBa 13-00-15:00 paboOTHUK
JITIO «IAM»
[cymaTenn
7 VYapTpa3BykoBas AMArHOCTHKA 3a00JI€BaHUMA 9:00-12:00 [Temarornueckumii
IJIEYEBOT0 CYCTaBa. pabotHuk AHO
12:00-14:00
HITO «1AM»
/ciymarenu
8 VYapTpa3BykoBas AMArHOCTHKA 3a00JI€BaHUMA 9:00-12:00 Ilemarorndueckuii
. 0 AHO
TOJICHOCTOITHOTO CyCTaBa 12-00-14:00 paboTHUK
JIIO «JJAM»
/ciyarenu
Hrorosasi arrecTanus
10 Uroroas aTTecTauus (xontponsHoe | 9:00-15:00 Komuccus AHO
TECTUPOBAHUE —dK3aMeH (110 OKOHYAaHUHU BCEX IO «1IM»
JUCITUTLIINH )

4. COJEPKAHUME ITPOI'PAMMBbI

Moayiabs 1. ®Pu3dnKo-TeXHHYECKHE OCHOBBI YJbBTPa3BYKOBOI'O MeETONA MCCJICAOBAHUI,

yJIbTPa3BYKOBasi IMATHOCTHYECKAS anlaparypa.



Tema 1. ®usuveckne cBOICTBA yJIbTPa3BYyKa.

du3nyecKkue CBOMCTBA yabTpa3Byka. Bonnel 1 3ByK. Ilonepeunas u npononpHas BoiHa. JinuHa
BoJHbI. YactoTa BonHbl. [lepuon. CkopocTh pacpoCTpaHeHUsl BOJIHbL. AMIUINTY1a. IHTEHCHBHOCTD.
NmnynscHeli ynpTpa3Byk. HenpepbsiBHas BonHa. ['eHepupoBanue mmIyiabcoB. YacToTra mOBTOpEHUs
UMITyJbCOB. IIponokurensHOCTh UMITyabca. PakTop 3aHATOCTH. [IpOCTpaHCTBEHHAS IPOTKEHHOCTD
HUMITYJIbCa. AMIUTUTYIa U HHTEHCUBHOCTh. MoiiHOCTh. [1omans nmotoka. 3aTyxaHue yJlbTpa3ByKOBOH

BoJHbI. Dakropsl 3aryxanus. Koadduumenr 3aryxanus.

Tema 2. VYcrpoiicTBo yiabTpa3BykoBoro mnpuoopa. KonTpoas kadecTBa padoThl

YJIAbTPa3BYKOBOW annaparypbl.

VYcerpoiicTBo  ynbTpasBykoBoro mnpubopa. ['eneparop wmmnynbsca. Jlatumku. IlpuemHuk.
VYceunenne. KomneHcammss TkaHeBoro mnorjomeHus. Jemonymsuus. Cxkarue. JmHaMHU4YeCKUH
nuanazoH. AnanoroBas mamsath. [{udpoBas mamsate. bucrabunpHoe mpenacTaBieHue H300paKEHUSI.
Cepast mkasia. MoHuTOp. A-THII pa3BepTKH H300pakeHus. B-Tunm pasBepTka m3o0paxeHus. M-Tum
pa3BepTku H300pakeHus. JlaTumku, paboTarouige B peXHMME pealbHOro BpeMeHH. MexaHudyeckue
CEeKTOpHbIE JaTYMKH  (OJAHODJIEMEHTHBIC, KOJIbLIEBbIC). OJIEKTPOHHbIE JIMHEHHbIE JATYUKU.
ONEKTPOHHBIE  CEKTOPHBIE JATYMKH. OJIEKTPOHHBIE KOHBEKCHbIE JaT4YWKU. PoTanmoHHbIE
MexaHudeckue naryukd. I[lnorHocts muHuid. Dddexr Hommiepa. I[Ipubopsi, pabotaromue ¢
HCI0JIb30BAHMEM HETIPEPHIBHOM YIbTpa3ByKOBOU BOJIHBL [Ipubopsl, paboTaroiue ¢ UCIONIb30BaHUEM
UMITYJIBCHOTO yabTpa3Byka. KoHTponbHbIil 00beM. CriekTpanbHblil ananu3. L{BeToBas monmiepoBckas
BU3yanu3anus. JHepreruueckuii nommiep. Kontpons kauecTBa paboThl yIbTPa3ByKOBOM anmapaTyphl.
Kpurepun xkauectBa. OTHOCHUTENbHAs UYYyBCTBUTEIBHOCTb CHUCTEMBL. DpPOHTAIbHOE pa3pelICHHUE.
OceBoe paspemienue. MeptBass 30Ha. TouHocTe peructpauuu. Omnepanuv KOMIIEHCALUU.

JluHaMu4ecKuil Anana3oH cepoi MKajbl. Y CTPOUCTBO ()aHTOMOB Uil KOHTPOJISI KauecTBa

Tema 3. Buonornyeckoe geiicTBue yabTpa3ByKa U 6€30l1aCHOCTb.

buonorudeckoe nelicTBue ynabTpa3ByKa. HarpeBaHue, kaBurtauus. lloTeHIuaibHBIN pUCK U
peanbHasl MOJb3a JIMArHOCTUYECKOTO YibTpa3Byka [uisi oOcieayemoro mnanueHta. ObecneueHue

0€30MacCHOCTH Bpaya W MalMeHTa MpU paboTe C YIbTPa3BYKOBBIMM NpHOOpamu. MexaHHYECKHH U

TCMHepaTypHBIﬁ HHIOCKCHI.
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Mopyas Il. YabTpa3BykoBasi AJMarHocTHKa 3a00/1eBaHUl Ta300eIpeHHOr0 CycTaBa.

Tema 1. BocnasnuresabHble H AcTpodryeckue 3a60/1eBaHis Ta300eIPEHHOI0 CyCTaBa.

TexHosorust yapTpa3ByKOBOIO HcCCEIOBaHUS Ta3o0eiapeHHoro cycrasa. llokasaHus k
MIPOBEACHUIO YJIBTPA3BYKOBOTO HCCIENOBAaHHUA Ta300€APEHHOTO CycTaBa. YKiIagka OOJBHOTO u
IUIOCKOCTHM  CKaHHUPOBaHMSA.  YJbTpPa3ByKOBas JMAarHOCTUKA  BOCHAJIUTENbHBIX  3a00JieBaHUM
Tazo0eapeHHoro cycrapa. CTaHIapTHOE MEIULIMHCKOE 3aKIIIOYEHHE 110 Pe3y/IbTaTaM yJIbTPa3ByKOBOTO

UCCIIEI0OBAaHUS Ta300€pEHHOT0 CyCTaBa.

Mopyas I11. YabTpa3zBykoBasi iMarHocTuka 3a00/1eBaHui KOJEHHOI0 CyCTaBa.

Tema 1. BocnanurenbHble 1 AUCTPOPuIeckue 3a00/1eBaHUs KOJIEHHOI0 CyCTaBa.

Texnonorus yapTpa3ByKOBOTO HCCIEIOBAaHUS KOJIEHHOTO cycTaBa. [lokasaHus K MpOBEIEHUIO
YIIbTPa3BYKOBOTO MCCIIEOBAHMSI KOJIEHHOTO CycTaBa. YKiaaka O0JIbHOIO U MIIOCKOCTH CKAHUPOBAHUS
IpU  yJIbTPAa3BYKOBOM  HCCJIEIOBAaHUM KOJIGHHOTO CyCTaBa. YJbTPa3BYKOBas JAMArHOCTHUKA
BOCIAIUTENbHBIX 3a00JIeBaHUI KOJIEHHOTO CycTaBa. YJbTPa3BYKOBasl AMArHOCTHKA TPAaBMaTHYECKHX
MOBPEXKJICHUM KOJEHHOTo cycTaBa. CTaHIapTHOE MEIUIIMHCKOE 3aKIIUeHHE IO pe3ylbTaraM
yIABTPa3BYKOBOTO MCCIIEOBAHUS KOJICHHOTO CyCTaBa.

Moayas V. YiabTpa3BykoBasi IMArHOCTHKA 3a00/1eBaHUIl NJ1e4€BOI0 CyCTaBAa.

Tema 1. YapTpa3BykoBasi AMarHOCTHKA 3a00/IeBaHUH IJ1€Y€BOI0 CyCTaBa.

[Tokazanusi Kk MPOBENCHUIO YIbTPAa3BYKOBOTO MCCIENIOBAaHUS IJICYEBOTO CycTaBa. YKIajaka
OO0JLHOTO M TUIOCKOCTH CKAaHUPOBAHUS TMPHU YIbTPa3BYKOBOM HCCIICJOBAHMM IJIEUEBOTO CYCTaBa.
JuddepennnanbHas nuarHoctuka 3a0oyieBaHUM MiedeBOro cycrtaBa. CTaHIapTHOE MEIUIMHCKOE
3aKJIFOUEHUE TI0 PE3YIbTaTaM YJIbTPa3BYKOBOI'O UCCIEA0BAHHUS IIJIEUEBOTO CYCTaBa.

Mopayab V. YabTpa3ByKoBasi AMarHOCTHKA 3200/1eBAaHUI I'0OJIEHOCTONHOIO CyCTaBa.

Tema 1. YapTpazBykoBasi AMarHOCTHKA 3200/IeBAHUI T'0OJICHOCTOMHOIO CyCTaBa.
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TexHonoruss ynbTPasByKOBOIO HCCIIEIOBAHUS TOJIEHOCTONMHOro cycraBa. Ilokasanusa k
IPOBEJCHUIO YIBTPa3BYKOBOIO HCCJIEJOBAaHMUSA TOJCHOCTOIIHOIO CyCTaBa. YKIajgka OOJIBHOTO U
IUIOCKOCTH CKaHUPOBAHUSA TMpPU  YIbTPA3BYKOBOM MCCIEJAOBAHUU TOJEHOCTOINHOIO CYyCTaBa.
VibTpa3BykoBass ~ AMAarHOCTHKAa  BOCHAJIMTENBHBIX  3a00JIEBaHUI  TIOJEHOCTOIIHOTO  CyCTaBa.
VYnbpTpa3BykoBas JAMAarHOCTUKA  TPaBMAaTUYECKUX  IOBPEXKAECHUH  TOJIGHOCTOIIHOIO  CYCTaBa.
CranmapTHOe MEIUIMHCKOE 3aKJIIOYEHHME [0 pe3yiabTaraM  yiIbTPa3BYKOBOIO  MCCIEJOBAHUS

T'OJICHOCTOITHOI'O CyCTaBa.

o. OPTAHU3AIIMOHHO-IEJATOI'MYECKHUE YCJIOBUSA PEAJIM3ALIMU
INPOI'PAMMBI

1. Obwue mpebosanus k pearuzayuu Ilpoepammuol.

1.1. OpraHn3anMOHHO-TIEJATOTMYECKUE  YCIOBUSA  peanu3anuu  [IporpamMMbl  JTOJKHBI
o0ecrieunBaTh €e peaTnu3alrio B OJHOM 00beMe, COOTBETCTBHE Ka4eCTBa MOATOTOBKU O0yUYaIOIIHXCSI
YCTaHOBJIEHHBIM TPEOOBAaHUSM, COOTBETCTBUE IMPHUMEHSIEMbIX (OpPM, CPEICTB, METOJIOB OOydeHUs
BO3PACTHBIM OCOOEHHOCTSIM, CITIOCOOHOCTSIM, HHTEPECAM M TIOTPEOHOCTSIM 00 yUYaIOIUXCSI.

Hns peanuzaiuu [IporpamMMbl MOTYT HCTIOJIB30BaThCS:

-y4eOHBIM KJIacC, OOOpYyMOBaHHBIA Y4YeOHOW MeOenpto, Y4eOHOW JOCKOW, CpeaCcTBaMH
MyJIbTUMEINA-TEMOHCTPAIIM, CXeMaMH M MaKeTaMH, MPOTpaMMHO-AMIAPaTHBIMU CpPEICTBaMU
MIPOBEPKU 3HAHUU.

-foMenieHre ¢ oOOpyIOBaHHBIM PAa0OYUM MECTOM IIpernojaBareis, ocHamieHHbIM [IDBM,
UMeIoIUM BbIX0J] B VHTepHeT; BeOkamMepoil; KOMILJIEKTOM CJIaliJIoB MO MpoTrpamMme, MpOrpaMMHO-
anmnapaTHBIMH CPEICTBAMU TPOBEPKU 3HAHUH.

[IpoomKUTENbHOCTh YU€OHOTO Yaca JI0JKHA COCTABIATh 45 MUHYT.

1.2. AHO AIIO «1/IM» pacmonaraeT MaTepuaabHO-TEXHUYECKON 0a30il, COOTBETCTBYIOIIEH
JEMCTBYIOUTUM POTHUBOTOKAPHBIM MPaBUIaM U HOpMaM U 00ecreunBaroleil IpoBeeHHE BCEX BUIOB
y4eOHBIX 3aHATHI, IPETYCMOTPEHHBIX YU€OHBIM IUTAHOM U paboueil mporpaMMOi.

1.3. Kaxnplii cnymarens B TEYeHHE BCero rmnepuojga oOyueHUs oOecreduBaeTcs
WHIUBUAYAIbHBIM HEOTPAHUYECHHBIM JOCTYIOM K DJIEKTPOHHO-OMOIHOTEYHON cUCTeMe (DTMEKTPOHHOM
O6ubnmoTreke) W K  OJIEKTPOHHOH HMH(POPMALMOHHO-00pa3oBaTelIbHOM  cpene.  DIEKTPOHHO-
OoubnuoreyHass cucremMa (DPIEKTpOHHas  OMONMOTEKa) W DIEKTPOHHas  WH(OPMAIMOHHO-
oOpa3oBatenpHas cpea 00ecreyrBaOT BO3MOXKHOCTh JOCTYNa OOydarouuMmcs U3 Jro00i TOYkH, B

KOTOpOfI HUMECTCA NOCTYII K I/IH(I)OpMaI_II/IOHHO-TGHCKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTCpHeT» (IIaJ'ICC -
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ceTh «VIHTEepHET»), KaKk Ha TEPPUTOPUHU OPraHU3AIIUU, TAK U BHE €€.

DnexTpoHHas HHHOPMAITMOHHO-00pa3oBaTenbHas cpeia 00eCIeynBacT:

-JIOCTYI K y4eOHOMY IJIaHy, paboueil mporpaMmme TUCIUIUIMH, K 3JIEKTPOHHON OMOIMOTEKE U
AJIEKTPOHHBIM 00pa30BaTENIbHBIM pECypcaM M0 AUCLHUIIINHAM;

-uKcanuio xoaa 00pa3oBaTEILHOTO MPOIIECCa, PE3YIbTATOB OCBOCHUS IPOTPAMMBI;

-IPOBEJCHUE BCEX BUIOB 3aHATUM, NPOLEAYP OLIEHKH PE3YJIbTaTOB OOY4eHHUs, peaau3anus
KOTOPBIX MPEIYCMOTPEHA C MPUMEHEHHEM JIEKTPOHHOTO 00Y4eHUS;

-(opMUpPOBaHKE AIEKTPOHHOTO NOPTHOIINO CIAyHIaTeNsl, B TOM YUCIIE COXPAaHEHHUE PE3yIbTaTOB
M3y4YeHUs y4eOHO-METOJIMYECKUX MAaTepUuajoB M TMPOXOXKJEHUS YCTaHOBIEHHBIX [Iporpammoit
aTTecTaInii;

-B3aUMOJCMCTBHE MEXJy YydacTHUKaMu oOpa3oBaTelbHOTO Ipoliecca, B TOM YHCIE
CUHXPOHHOE U (WJIM) aCHHXPOHHOE B3aUMO/IEHCTBUE TIOCPEICTBOM ceTH «HTepHEeT».

O YHKIIMOHUPOBaHUE AJIEKTPOHHOU nHGOPMalMOHHO-00pa30BaTebHOM cpenbl
obecnieunBaercs COOTBETCTBYIOUTUMU cpeacTBaMu MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJOTUH W KBaM(puUKauued pabOTHUKOB, €€ HCHOJb3YIOIIUX U  MOAAEPKUBAIONIUX.
OYHKITMOHUPOBAHUE  DJIEKTPOHHOW  HMH(POPMAIMOHHO-00pPA30BATEIbHON  CpeIbl  COOTBETCTBYET
3aKoHoJ1aTeNbeTBY Poccuiickoit denepanuu.

1.4. Peamuzanus IIporpammel mpegycMaTpuBaeT MPUMEHEHUE CIEAYIOMHUX BUIOB Y4eOHBIX
3aHSATHUNA: JIEKIIUHU, CaMOCTOsITENbHas paboTa, KOHCYIbTAllMM, HTOTOBas aTTecTalus, KOTOpbIe
peaIn3yloTCs C NPUMEHEHHEM DJIEKTPOHHOTrO OOydeHus M JUCTaHLIHMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTUH.

1.5. Be16op MeTo0B 00y4deHHs OIpeiesieTcs IpenoaBaTeiaeM B COOTBETCTBUU C COCTAaBOM U
YpOBHEM MOJATOTOBJICHHOCTH CIyIIaTeNieil, CTENEHbI0 CI0XKHOCTH U3y4aeMOro MarepHualia, HaludueMm
U COCTOSIHHUEM TEXHMYECKUX CpEICTB OOydeHHUs, MECTOM M MPOAOKUTEIBHOCTHIO IMPOBEICHUS
3aHATHM.

2. Tpebosanusi k mamepuanrbHO-MEXHUYECKOMY U YYEOHO-MemoOudecKkomy obecnedenuio
npocpammul.

2.1. YyeOHas ayauTopusi Ijs MPOBEIEHUS 3aHSATHI, UTOTOBOM aTTecTallMii YKOMILIEKTOBaHA
CHEIHMATN3UPOBAHHOW MEOENbI0 U TEXHUYECKUMHU CpEJICTBaMU OOYUeHHUs, CIYXKallUMU IS
npecTaBiIeHus yueOHOM nHpopMaIH.

Ayautopusi OCHalleHa KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIOYEHHS K CETH
«MHTepHET» M 0OecrieueHHeM JJOCTYIa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEY.

2.2. OprrexHuka o0ecrmedyeHa HEOOXOIMMBIM KOMIUIEKTOM IHUIEH3MOHHOTO MPOrPaMMHOTO

obecreueHus.
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2.3. DnexTpoHHO-OMONIMOTEYHass cucreMa (dNMEKTpOHHas OHOIMOTeKa) W DICKTPOHHAs
nH(pOopMaMOHHO-00pa3oBaTelibHAs Cpella 00SCIIeUNBAIOT OJHOBPEMEHHBIN AocTyn S50 ciiymaTteneH,
obyuatonuxcs 1o [Iporpamme.

2.4. MarepualibHO-TeXHIYECKOe oOecrieueHne [IporpaMMbl mpecTaBIeHO HUXKE.

Tabmuna 1.

Ne n/n [HanmeHoBanue 000pyI0BaHHbIX yueOHbIX/PaKTHUeCKUI dopma Bi1aieHus,
KaOMHETOB, 00BEKTOB JUTS MIPOBEJCHUS@AIPEC YIEOHBIX M10JIb30BAHUS
MPAKTUYECKUX 3aHATUH C TEpeuyHEeM OCHOBHOTOKAOMHETOB U (COOCTBEHHOCTb,
000pyI0BaHUS 00BEKTOB OTepaTUBHOE

yIIpaBJieHHE,
apeHna,
0e3BO3ME3THOE

MOJI30BAHUE U JIP.)

1. OcHalnenyue NoOMeleHUSIMU

1 YueOnsple knaccwl iomansio 22,0 k.M. u 14,7r.Ya, apeHa
KB.M yi.JloctoeBckoro,
139/1
2. UndopmanuoHHoe M MPOrpaMMHOe obecriedeHne 00pa3oBaTebHOM 1eATeIbHOCTH
3 [IpenocraBnenue yCIIyr JOCTYyTIa Kr.Yda, -
TeJIeKOMMYHUKaLMOHHOU ceTu « HTepHeT» yi.JlocToeBckoro,
139/1
4 YcTaHOBKa, afMUHUCTPUPOBAHKE M TeXHHUYEcKasAr.Yda, -

MOAACPIKKA CUCTEMbI JUCTAHIIMOHHOI'O O6y‘leHI/I${y.TI.I[OCTOGBCKOFO,

Ha 6a3ze mporpammHoro npoaykra MOODLE 139/1

S) Jlunensuss Ha  nporpamMMmMHoe — obecneueHuer.Yoa, ITUIIEH3MOHHOE
Microsoft yi.JlocToeBckoro, corJalleHne
139/1
3. Oprrexnuka, TeXHHYeCKHEe U MyJbTHMEIUITHbIC CPeICcTBA 00y4eHH
10 [15BM COOCTBEHHOCTb
11 [IpoeKIMOHHBII anmnapar COOCTBEHHOCTb
12 HoytOyk (¢ BCTpOEHHOI BUIeOKaMepoil) COOCTBEHHOCTb
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13 DKpaH COOCTBEHHOCTH

14 Buneokamepa ¢ MEKpO(GOHOM COOCTBEHHOCTD

4. JInteparypa

15 'Y4eOHO-METOINYECKHE nocobus o COOCTBEHHOCTbD

MUCLUIIIIMHAM, BXoaamuM B [Iporpammy

16 DJICKTPOHHAs oubnmoTeka (mepedeHb
BAKOHOAATCJIbHBIX W HOPMATUBHBIX IIPABOBLIX
AKTOB, HAaIlMOHAJIBHBIX CTaHJapTOB 110

mcuuminHam [Iporpammsr)

3. Opeanusayusi OUCmanyuoHHo20 06y4eHus

3.1. Joctyn cnymareneii K DJIEKTPOHHOW HWHGOPMAIIMOHHO-00pa30BaTEIbHOM  Cpefe
OCYIIIECTBJISIETCS C TIOMOIIIBIO TPUCBANBAEMBIX M BBIIABAEMBIX, UM JIOTHHOB U TIApOJICH.

JloruH 1 apoJib COCTOUT U3 OYKBEHHBIX U ITU(DPOBBIX CHMBOJIOB.

3.2. Caymiareno OJHOBPEMEHHO C HaNpaBJICHHEM JIOTMHA W MapoJid, TaKKe HalpaBJseTCs
WHCTPYKITUS TTOJIH30BATENS 10 paboTe B 3JIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTeIbHON Cpeie.

3.3. BBens NOTUH U apoJib, CIyHIaTeNb MOIyYaeT AOCTYI K AJIEKTPOHHBIM HH(OPMALMOHHBIM
pecypcam U 3IeKTPOHHBIM 00pa30BaTeIbHBIM PECYPCaM.

3.4. DnexTpoHHbIE HHPOPMAIIMOHHBIE PECYPCHI MPEACTABISIIOT cO00# 0a3y 3aKOHOIATEIIBHBIX,
HOPMAaTUBHBIX MPABOBBIX aKTOB, HOPMATUBHO-TEXHUYECKUX JTOKYMEHTOB, HAIIMOHAIBHBIX CTAHAPTOB
no [Iporpamme.

3.5. DnekTpoHHbIe 00pa3oBaTeNbHBIE PECYpPCHI MPEICTABISIIOT COOON yueOHbIE MaTepHualbl,
pazpaboTaHHble Ha OCHOBE 3aKOHOJATEIbHBIX, HOPMATHUBHBIX IPABOBBIX AaKTOB, HOPMAaTHUBHO-
TEXHUYECKUX JIOKYMEHTOB, HAITMOHATIbHBIX CTAHAPTOB.

3.6. YueOHblii Marepuan pa3OUT Ha AUCHMILIUHBI, KOTOPbIE B CBOIO Ouepellb Pa3OUTHI Ha
3aHSTHS.

3.7. llpu wu3ydeHHH Ka)XJOW IUCIUILUIMHBI CIyIIATelb HMEET BO3MOXHOCTb HAIpPaBISATh
BOMpPOCHl (3ameuaHusi, npemioxkenuss u T.1m.) B aapec AHO JIIO «JJIM» B pealbHOM pexuMe
BPEMEHH.

OTBeTHI Ha MOCTABIIEHHBIE BOMTPOCKHI HAMIPABISIOTCS JTMOO CIyIIATEN0 HETTOCPEICTBEHHO, 100
(ecmu BOMpPOCHI HOCAT OOMIMI XapakTep) MOCPEACTBOM OpraHU3alid U TpOBeJCHHs BeOMHapa B
COTJIACOBAHHOE BpEMSI.

3.8. I[I/ICL[I/IHJ'II/IHBI MOT'YT U3y4aTbCd CIIyHIATCIIIMA B JII000H OCICA0BAaTCIIBHOCTHU
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6. TPEBOBAHUS K PE3YJIBTATAM OBYUYEHUSA

[Tocne u3ydeHus: mporpaMMbl IPOBOIUTCS 3a4€T B BUJIE TECTA.

Wrorosas aTrectanus (3K3aMeH) COCTOUT U3 OJHOTO JTara.

HToroBasi arrecramus (3K3aMeH) IPOBOUTCS B CISAYIONICH Gopme:

TecTtupoBaHus A1 IPOBEPKU TEOPETUUECKUX 3HAHUM.

Kaxmomy  ciuymarenmto — mpemiaraercsi — KOMIDIGKT — pa3HOYPOBHEBBIX — KOHTPOJIBHO-
M3MEPHUTEBHBIX MaTEPHUAIIOB.

Kputepuu oneHku:

— 100-91% mpaBUIIBHBIX OTBETOB — OTIAIHOY;

— 90-81% npaBMIIBHBIX OTBETOB — «XOPOIIOY;

— 80-71% npaBUIIBHBIX OTBETOB — «YIOBJICTBOPUTEIILHOY;

— 70% v MeHee MPaBUIILHBIX OTBETOB — «HEYIOBICTBOPUTEITHHOY.

JlumaMm, He TPOIIEAIIMM WTOTOBOW aTTECTAIIMW WJIHM TOJyYHBIIAM HAa UTOTOBOW aTTECTAINU
HEYJIOBJIETBOPUTENbHBIE PE3YNbTaThl, a TakKe Juia ocBoUBIIMM yacTh JIII1 u (vin) oTuricieHHbIM U3

00pa3zoBaTeIbHON OpraHU3AIlNH, BBIIAETCS CIIpaBka 00 0O0y4eHUU WUITH O TepUoe 00yUCHUSI.

7. YYEBHO-METOJMWYECKOE W WH®OPMAIIMOHHOE OBECHEYEHUE
TACIHATLITAHBI (MOIYJISI).

OcHoBHas1 iuTEparypa:

1. IllymakoBa A.H., JIutBsikoB A.M. Knnanyeckas yibTpa3ByKoBas nuarHoctuka. MH., 2017.

2. Ecobkun H.A. KomruiekcHas oleHKa HOBpPeXIACHUNW W 3a00JeBaHUl MITKUX TKaHEW u
cyctaBoB /[lucc. n-pa mea. Hayk. -M., 2016.

3. Epmak E.M. VYnpTpa3BykoBas JUarHOCTHKA MaTOJOTUU OMOPHO-ABHUTaTENILHOTO ammapara.
Crpowm. -2018.-592c.

4. Cenua A.H. YnbTpa3BykoBas auarHoctuka. KosieHHbI cycTaB. MeaMuuHCKas TuTepaTypa
oT u3natenbcTBa "Bumap". -2018. -200 c.

5. [lorpa B. Cekpetsl YnbTpa3BykoBoi auarHoctuku. -2019: MeauuuHckas JuTtepaTypa OT
uznatenbeTBa "ME Inpecc-undopm":464c.

6. [lerckas ynpTpazBykoBas auarnoctuka / Ilox pea. M.U. IleikoBa, K.B. Barommna. —M.:

Bunap, 2017. —680 c.
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7. Jlerckas ynpTpa3BykoBas auarHoctuka: YueOHuk. Tom 3. HeBponorus. Cocysl rojloBbl U
meu. [lox pen. ITeikoBa M.1. M.: Bunap, 2016. —368 c.

8. Ynbrpa3BykoBas aHaTtoMus 310poBoro pedenka. Ilon pemakuumeit JBopsikoBckoro M.B.M.:
00O " ®upma CTPOM", 2018. -384 c.

9. bykyn K. Knuanyeckoe ncciieoBanie KOCTEH, CyCTaBOB M MBIIIIL: Tiep. ¢ aHri. —M.: Men.

mut., 2018 —320 c.

JlonoIHUTEIbHASI JINTEpPATypa:

1. 3ybapes A.B. JluarHoctuueckuil yibTpa3Byk. KocTtHo-mbimeunas cucrema. M.: OOO
«®upma Ctpomy», 2019. —136 c.

2. Cemm3opoB A.H. PeHrtrenomornyeckoe ¥  yIbTPa3BYKOBOE HCCIEIOBaHHE TIPU
3aboneBanmsx cyctaBoB. [locobue miis Bpaueir. —M.: Bumap, 2017. —152 c.

3. 3ybapeB A.B. Jlmarnoctuyeckwii yabTpa3zByk. KocTHo-Mbimednast cucrema. M.: OOO
«®upma Ctpomy», 2018. —136 c.

4. [IpakTyeckoe pYKOBOJCTBO 10 YJIbTPAa3BYKOBOM JHArHOCTHKE TOJ PYKOBOJICTBOM
B.B.Murskosa, M.2017.

5. 0. Mak Hemmu. VYapTpa3BykoBbI€ HCCIEIOBAHUS KOCTHO-MBIIICUHONW  CHCTEMBI.
[Tpaktrueckoe pykoBozactro /F). Mak Hemmu. Bugap -M, 2007» -400c.

6. Upamkun B.T., CynranoB B.K. bone3nu cycraBoB. IlponeneBruka, nuddepeHuanbHbIi

nuartos, nedenue/ M.: Jlutteppa, 2019. — 544 c.

HNuTepHeT-pecypcebl, HCMOIb3YyeMble IPH H3YYeHHHU AU CUUILIMHbI:

1. http://medtsu.tula.ru

2. http://lwww.ilizarov.ru

3. http://gpma.ru

17



