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(57) I/1306peTeHHe OTHOCHUTCS K 00JacTu MCAWIIMHBI H MOXCET OBITH KCIIONB30BAHO JJ1A OTpaGOTKI/I MPaKTUYECKUX

HaBBIKOB MO JHMAarHOCTHKE HApYIICHWH BHYTPEHHHX OPraHOB ITyTE€M BBICIYIIMBAaHUS 3BYKOBBIX (DEHOMEHOB
JErKUX, CEpAla, XeNy[Ka, KHIIeYHMKa M cocyoB. Crocod 3akioyaercss B TOM, YTO HCIOJIB3YIOT MOZYJIb
UMHTAIUU ayCKYJIbTAallUK, BKJIIOYAIOIIUI CTETOCKOI, MOCTOSHHBIM MarHUT U 3BYKOBBIC KaTyIIKH, U MOAEIUPYIOT
3BYKOBBIE CHTHAJIBI (DYHKIMOHHPOBAHHS BHYTPEHHHUX OPraHoB. VCHONB3YIOT MaHEKeH 4YelnoBeKa, BKIFOYAIOIIH
CHCTEMY MMUTAIIMH CEpACYHO-JIErOYHOI peaHnMaIiy, CHCTEMY MMHUTAIMU BO3IEHCTBUS NehuOpmnIITOpa, CHCTEMY
UMHTAlUU ACKOMIPECCUU TPYyAHOH KIETKH, CUCTEMY HUMMTAIMM IPOLEAYphbl APEHaXKa IUICBPaJbHOW IIOJNOCTH,
CHCTEMY MMHUTAIUN HHTYOAIlH Tpaxen 1 KOHUKOTOMHH, CHCTEMY HMHTAIIUH BBOZIA JIEKAPCTBEHHBIX CPEICTB, CHCTEMY
MMUTAUY KPOBOTEUECHUS U CUCTEMY UMHTAIMU KaTeTepU3allii MOUEBOro my3bips. [IpeaBapuTenbHO B yIIOMSHYTHII
MaHEKEH BCTPAUBAIOT 3BYKOBBIC KATYILIKU, B3aMMOJCHCTBYIOIIME C IOCTOSHHBIM MAarHUTOM, YCTAHOBJICHHBIM Ha
MeMOpaHe aKyCTHYECKOH T'OJIOBKH CTETOCKOIIA. B 3aBHCHMOCTH OT HCIOJIB3YEMOT0 CLICHApHsI 00y4IeHHsT MOZCIUPYIOT
3BYKOBBIC CUTHAJIBI (PyHKIIMOHUPOBAHUS BHYTPEHHHIX OPTaHOB, OCYIIECTBILIOT (pU3HUEeCKIe BO3ICHCTBUS HA MAaHEKCH
YeJoBeKa Ul MPOBEACHHS PEaHNMAIMOHHBIX MEPONPHATHH WM MEAUIMHCKHAX HPOIEyp ITyTeM BO3AEHCTBHS Ha
YIIOMSIHYTBIE cHCTeMBbl. DUKCHUPYIOT OKa3bIBaeMbIe HA YIOMSHYTHIE CHCTEMBI UMUTAIMN (PU3MUecKue BO3ACHCTBHS
WU UX OTCYTCTBHUE. JlaHHBIC O BO3AEHCTBHAX mepenaoT B OBM 1yt 00paboTKH M OCYIIECTBISIOT MOJICIHPOBAHIE
3BYKOBBIX CHTHAJIOB M TIepefady MX B CHCTEMY 3BYKOBBIX KaTyIIEK JUIS BOCIIPOHM3BENCHUS Uepe3 aKyCTHYECKYIO
TOJIOBKY CTETOCKONA B 3aBHCHMOCTH OT OKa3bIBAEMBIX (HM3WYECKUX BO3AEHCTBHH Ha YHOMSHYTHIH MaHEKEH.
TexHUUECKUH pe3yabTaT COCTOUT B 00ECIIEYCHUH KOMIUIEKCHOTO O0yUYCHHUS Bpayei.
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MIIK G09B 23/28
Cnoco6 0TpaboTkH NPaKTHIECKMX HABLIKOB ayCKYILTALMH C IIOMOIIBIO

MEIHIMHCKOTO TpeHaXepa

O6nacTb TeXHHKH

H3006peTeHne OTHOCHTCS K OOGNACTH MEIUIMHBI H MOXET OBITH
HCIIOJIb30BAaHO B TPEHAXEpPax-CHMYJIATOpaxX MalieHTa, a TaKKe B MEIUIHHCKHX
TPEHXKEpaXx JUIs OTPabOTKM NPAKTHYECKUX HABHIKOB I10 JUATHOCTHKE HAPYIUCHHH
BHYTPCHHHX OPraHOB IYT€M BBICIYIIHBAaHHSA 3BYKOBEIX ()EHOMEHOB JIETKHX,
Cepana, XeryaKka, KUIIEYHHKA B COCYAO0B (KPOBOTOK B apTEpHUIX U BEHaX).

IIpenmecTBylomuii ypoBeHs TeXHHKH

AHalIoroM  SBIAETCA  TPEHAXEP  XHPYPrHYECKOH OIICpallMOHHOM,
BKIIOYAIOMUA B CeOA MOAYNb HMMHTAaTOpa MAlMEHTa, KOTOPHIA MO3BOJIAET
MOJIEIMPOBATh PEAKLHUIO (COCTOSHUE) ONIEPUPYEMOTO HALMEHTA B 3aBHCHMOCTH OT
BBIODaHHOTO CLEHapHs, HCTOpDHH GOIIe3HH, HeHCTBHIA, IpeAnpUHAMAaeMbIX
Opuramoit Bpaueil. Mozy/nb MMHMTaTOpa MAIMEHTAa BHINONHEH B BHAE MAaHEKeHa
YeI0BeKa, CHab)XXEHHOTO CHCTEMaMH HMHTAIlMH TPHU3HAKOB >KU3HEAESTENLHOCTH
UCNIOBEKA, CHCTEMAaMH JUI OCYLIECTBICHHS PEaHHMAIMOHHBIX MEPOIPUSATHIA,
HalpuMep, CHCTeMoH cepieYHo nerounoif peanumanuu (CJIP), uHTYGanmwm,
HCKyCCTBEHHOH BeHTWIAUMM nerkux (MBJI), cucremMoif BBOAa MEIHMIMHCKHX
NpenapaToB, JAepUOPALIANNM, a TakkKe CHCTEMaMH, MMHTHPYIOLIMMH
MOYCHCITyCKaHU€e, KPOBOM3IUIHHUE, CIIE3bl, NOT, THIIEPEMHIO, CYAOpOrH (IIaTeHT
RU Ne 2546404, MITK G09B 23/28 (2006.01)). OnHaxo B JaHHOM TpeHaXkepe He
NpEACTaBIeH Ipomecc OOydeHHs Ui OTPaGOTKM IPAKTHYECKHX HABBIKOB [0
aycKynbTanud. OTCYTCTBYeT TeXHHYECKas pealdsalus cnocoba paGoTel MOIyIIs
UMHUTALMA CHCTEMEI I10 ayCKYJILTAI[HH.

IIporoTunom sBiseTcs yctpokictBo s obydeHHs ayCKyNnbTallMl H
CBA3AHHBICE C HMM METOJBI, NPEACTABISIONIHH CO0OH CHCTeMy ayCKyJbTalluH,
KOTOpas BKIIOYaeT B cebs MaHEKeH, HMEIOIMA, 10 KpaiiHed Mepe, OIHH

BCTpOCHHI:If;I JAAHaMHK, OECKOHTaKTHOE yCTPOﬁCTBO, BCTPOCHHOC B MAaHCKEH H



cocobHoe OOHapyXHBaThb OJM30CTH YCTPOMCTBA ayCKyJbTallHH, KOHTPOJLIED,
CIIOCOOHBIM B3aWMOJIEHCTBOBATh C OECKOHTAaKTHBEIM YCTPONCTBOM M IPHHAMATH
CHTHAJI, BTOPO! KOHTpPOJLIEP, NpeAHAa3HAYSHHbBIH I IepeonpenelieHUs IepBOro
KOHTpoJIepa B 6a3y JaHHBIX, XPaHAIIYI0 MHOXECTBO 3BYKOBBIX (haitnoB (maTeHT
US 9064428 (B2), CPC G09B 23/28 (2013.01)). OnHako faHHOE YCTpPOHCTBO He
II03BOJIAET MOAEIHNPOBATh PEaKUHIO (COCTOAHNE) MaHEKeHa (MMUTAaTOpa MallMeHTa)
B 3aBHCHMOCTH OT [CHCTBHH, NpeAnpUHHMAaeMbIX BpadYoOM, TO €CTb, HE
peann3oBaHa oOpaTHas CBA3b «AEUCTBHE Bpava — peaKlus HMHTATOpA MallMeHTa —
MOJIEIMPOBAaHKE 3BYKOBBIX CUTHAJIOB ()yHKIIMOHHPOBAHHUS BHYTPEHHUX OPraHOB B
YCTPOHMCTBO ayCKyJIbTallUU».

PackpbiTHe H300peTenust

3anadeii 3adBICHHOro U300peTeHMs sBIAeTCA pa3paboTka cmocoba paGoThI
MOIyJis HMHTalldd CHCTEMbl IO ayCKyNbTallAM B COCTaBE€ MEIMIIMHCKOTrO
TPEHaXepa Ui KOMIUIEKCHOrO oOydeHWs Bpaded 1O JHArHOCTHPOBAHHIO
HapyIIeHWi BHYTPEHHUX OPraHoOB YeJIOBEKA M OKa3aHHWIO IEPBOM MEIUIIMHCKOM
ITIOMOIIK NPH Pa3IMYHBIX KIMHHYECKUX cHuTyanusx. KpoMe toro, BaxxHo# 3anaqeii,
IOCTaBICHHOH IIpH pa3paboTke 3asfBIEHHOr0 cmocoba paboTel, sBIAETCA
IOBBINICHAE PpEAIMCTHYHOCTH OOydYeHHs Bpadedl MO JHArHOCTHPOBAHHIO
HapylIeHH BHYTPEHHHX OpraHOB YeJIOBEKa Ha MEIHUIMHCKOM TpEHAXepe C
HCIOJIb30BaHMEM  CTaHAAPTHOro  CTeTockoma  6e3  OCHAIIeHWsA  ero
JOIOJIHUTENILHBIMH IPOMO3IKHMH IEepeAAIONIUMH YCTPOHCTBAMH.

TexHWMYEeCKUM pe3yNIbTaTOM SBJISAETCA CO3LaHHE MEAUIMHCKOrO TPEeHAXKepa,
obecneunBalOmIEero MOJIEIMPOBAHHE 3BYKOBBIX CHTHAJIOB (YHKIMOHHPOBAHHS
BHYTPEHHHUX OPraHOB MaHEKeHa YeJIOBEKa B 3aBHCHMOCTH OT OKAa3bIBAEMBIX
usudeckux  Bo3deiicTBHM Ha  JaHHBIM = MaHEKeH IIPH  IPOBEICHHH
peaHUMAIMOHHBIX MEPONPUATHH MM MEAUIUHCKUX IPOLIEAYD.-

TexHuyeckuil pesynbTaT JOCTHUTAe€TCAd TEM, 4YTO CIOCO0 OTpabOTKH
NPaKTHYECKHUX HABBLIKOB ayCKYJIbTalliH C MOMOINBIO MEIWIIMHCKOTO TPEHaXepa,
BKTIOUAIONMIEr0 MOJYJTh HMMHTATOpA [alieHTa B BHAE MaHeKeHa 4elOBeKa,

3aKJIIOYAIOIHUICA B TOM, 4YTO HCHIOJIB3YIOT MOIYJIb HMHTAIIUHA ayCKYJIbTallvH,



BKIIIOYAIOIIMKA CTaHAAPTHBIA CTETOCKOII, IOCTOSHHBIH MAarHUT U 3BYKOBBIC
KaTyLIKd, H MOIENUPYIOT 3BYKOBbl€ CHTHalbl ()YHKIIMOHHPOBAHUS BHYTPEHHHX
OpraHOB, CO2NACHO HaAcmoawemy uzobpemeruto, ACIONB3YIOT MaHEKEeH 4ellOBEKa,
BKJIIOYAIOIIMA CHCTEMYy HMMHTAlMH CEpIEeYHO-JITOYHOW peaHHMMAalluH, CHCTEMY
HMHUTalli¥ BO3ACHCTBHA NepUOPUIIATOpa, CHCTEMY HMHTAHHA AEKOMIPECCHH
I'PYJHOM KJIETKH, CACTEMY HMHUTALlMM NTPOLeAyphl ApeHaka MIEBPaAIbHOM MOJIOCTH,
CHCTEMy HMMHTAlliM HMHTYyOallMd Tpaxed U KOHHWKOTOMHH, CHCTEMY HMHTAIUU
BBOJ[a JIEKApCTBEHHBIX CPEACTB, CHCTEMy HMMHTAllUM KPOBOTEUECHHS M CHUCTEMY
HMHUTAIMM KaTE€TEePH3alldd MOYEBOTO IIy3bIpsi, NpEABAapUTENIbHO B YIOMSIHYTBIH
MaHEKEH BCTPaWBAIOT 3BYKOBBIE KATYIIKH, B3aMMOJEHCTBYIOIUE C IOCTOSHHBIM
MarHMTOM, YCTaHOBJICHHBIM Ha MeMOpaHe aKyCTHYeCKO# I'OJIOBKH CTETOCKONa, B
3aBHCHMOCTH OT HCIOJIb3yeMOro CleHapusi OOy4eHHS MOJIEIHPYIOT 3BYKOBBIE
CHTHaNBl QYHKIMOHUPOBAaHHS BHYTPEHHHX OPraHOB, OCYIIECTBIISIOT (PH3MIECKHE
BO3NCHCTBMS Ha MaHEKEH 4YeloBeKa [UIi [IPOBElEHHS pEeaHHMAaIMOHHBIX
MEPOIIPHATHH WM MEIMLIUHCKUX IPOIEAYyp IIyTeM BO3IeHCTBUA HA YIIOMSHYTHIE
CHCTEMBI, (UKCHPYIOT OKa3blBaeMble Ha YIOMSHYThIE CHCTEMbl HMHTALUM
¢bu3HIecKre BO3NSHCTBUSA HIIH HX OTCYTCTBHE, JAHHBIE O BO3AEHCTBHAX MEPEAAIOT
B OBM 111 06paboTkH, H OCYIIECTBISIOT MOJEIHPOBAHHE 3BYKOBBIX CHTHAJIOB M
nepeaady HMX B CHCTEMY 3BYKOBBIX KaTymieK Ui BOCIPOH3BEACHHS Yepes3
aKyCTHYECKYIO I'OJIOBKY CTETOCKOIA B 3aBUCUMOCTH OT OKa3bIBaEMBIX (PH3HYECKUX
BO3JCHCTBUM Ha yNOMSHYTHI MaHEKEH.

TakuM o6pa3oM, TeXHWYECKHH pe3yJbTaT AOCTHUTaeTCs 3a CUET INOJNHOM
peanusanuy oOpaTHOH CBS3H B peaJIbHOM BpPEMEHH «AeiCTBHe CyOBheKTa (Bpaya) —
peaxiysi MOAy/sl HMHTATOpa MalyeHTa — MOJAEIMpPOBAaHHE 3BYKOBOIO CHTHAJIA B
CHCTEMY 3BYKOBEIX KaTyIIIEK».

KpaTkoe onncanue yepresxeii

CymHocTs H306peTeHus moscHsaeTcs dyepTrexxaMu (dur. 1 u 2), Ha KOTOPBIX
IPEJCTaB/IEH MEIAMLUHCKUN TpeHaxkep s OTpabOTKM MpPaKTHYECKUX HAaBHIKOB
ayCKyJbTalli¥, MMEIOIUN MOIylh MMHTATOpa MalMeHTa (COOTBETCTBEHHO, BH]

CIepeaH U C3a1H) U MOAYJIb HMHTAIIUH ayCKYJIbTAIlHH.



Ha ¢wur. 3 mnpencraBneH oOumii BHA MOXyNs WMHTATOpa MNalMeHTa C
KOHKPETHO ONpENeNeHHBIMU o0iacTsMH (U3MYECKOTO BO3JAEHCTBHSA HaH
MaHEKEHOM YelloBeKa.

Ha ¢wur. 4 mnpencraBneHa CTpyKTypHas cxemMa MOXYJIA HMHTAIHH
ayCKyJIbTalliH.

Ha ¢ur. 1-4 nudppamu 0603HaYEHBI:

1 — MenguuHCKMIA TpeHaXED,

2 — MOIyJIb HIMHTATOpa NAIllHEeHTA,

3 — MOAyNb UMHTALMH ayCKYJIbTAIUH,

4 — OBM (cepsep),

5 — creTockon (CTaHAapPTHBIA),

6 — 3ByKkoBas KaTymIKa (9JIEKTPOMAarHur),

7 — MaHEKeH 4YelloBeKa MOyl HMHUTATOpa MAlHEHTa,

8 — cyObekT (Bpad) B3auMOIEHCTBHS,

9 — cucTeMa UMHTAITHH CEPACYHO-JIETOYHON PEaHUMAIIHUH,

10 — cucTeMa UMHMTANUHA BO3AEHCTBHUA AePUOPHILIATODA,

11 — cucTeMa HMHTaIMA JEKOMIIPECCHH IPYAHOM KIIETKH,

12 — cucTemMa HMHTaUHU MPOLIEAYPHI APEHAKA ILJIEBPAILHOM ITOJIOCTH,

13 — cucreMa UMHTAIMK HHTYOALMH TPaXeHd ¥ KOHUKOTOMMH,

14 — cucreMa MMMTalMH BBOJA JIEKAPCTBEHHBIX CPEACTB (BHYTPHBEHHO,
BHYTPHMBIIIEYHO, BHYTPHKOCTHO ),

15 — cucremMa UMHTALIHH KPOBOTEYECHHS,

16 — cucTeMa IMHMTaNMK KaTeTEpPHU3AIAH MOYEBOTO ITy3bIpH,

17 — akycT4eckast roJIoBKa CTETOCKOIIa,

18 — xopmyc aKycTHYECKO# FOJIOBKM CTETOCKOIIA,

19 — MmemOpana aKyCcTHYECKOM I'OJIOBKH CTETOCKOIIA,

20 — NIOCTOSIHHBIM MarHUT (HEOAUMOBEI MarHuT),

21 — KpBlKa aKyCTHYECKOM I'OJIOBKH CTETOCKOIIA,

22 — CHNUKOHOBAs KOXKa MaHEKEHa YeJIOBeKa,

23 — KOHTaKTHbIE BHIBOJIEI OOMOTKH 3BYKOBO# KaTYIIKH (3JIEKTPOMAarHuTa).



OcymecTBieHne H300peTeHHS

MenunuHCKuit TpeHaxep | COmepXHT: MOLylIb MMHTAaTOpa MalHEHTa 2,
noaxmodaembi Kk OBM 4, u Moxayns umMuTamumM aycKynbranumd 3. Moayns
AMHTAAA ayCKYJbTallid 3 BKIIOYaeT B ceOs CTaHIApTHBIA CTETOCKON 35,
nocTosHHBIM MarHut 20, ycTaHaBiMBaeMblii Ha MeMOpane 19 akycruyeckoi
ronoBku 17 cretockoma 5, W 3BYKOBble KAaTyIIKM 6, yCTaHaBIIMBacMbIE Ha
TYJOBHIIE MaHEKeHa 7/ MOAylds MMHTATOpa NandeHTa 2, C KOTOPBIM
B3aUMOJIEHCTBYeT CyObeKT 8. 3ByKOBBIE KaTyIIKU 6 pacroJsiaraloTcs Ha nepeqHei
U 33]HeH 9acTU TyNOBHINA MaHEKeHa 7 MOy HMUTATOpa IallMeHTa 2.

Monyne nMATaTOpa NalMeHTa 2 COAEPXKUT: CUCTEMY MMHUTALUU CEPIEUHO-
JErOYHOM peaHWManuu 9, cHCTeMy MMHTAalMM Bo3jeicTBus nepubpumnsaropa 10,
CHCTEMY HMMMTALMHd ACKOMIIPDECCHH TIpyIdHOH KiIeTkd 11, cucteMy MMHTALUK
IpoLeAypPhl ApeHaxa IUIeBpaIbHON MOJIOCTH 12, cHCTeMy MMHTAllMM HHTYOanuu
TpPaxe¥ M KOHMKOTOMHMM 13, cHCTeMy MMHTAali¥ BBOJA JIEKaPCTBEHHBIX CPEICTB
(BHYTpDHBEHHO, BHYTPHMBIIIEYHO, BHYTPHKOCTHO) 14, CHCTEMy HMHTALUHH
KpOBOTEYEHHUS 15 ¥ CHCTEMY HMHTAITHH KaTeTEPU3ALHH MOYEBOro My3bIps 16.

CraHOgapTHBIH CTETOCKON S5 CONEPXKHT: aKyCTHYeCKyl TOJIOBKY 17,
BBHINOJIHEHHYIO U3 Kopiyca 18, Mmem6pansl 19 u ¢pukcupyromeit Kpbimku 21.

OtpaboTka NpPaKkTU4eCKAX HABHIKOB AYCKYJBTAI[AM C  [OMOIIBIO
MEAMIMHCKOTO TPEHa)XKepa OCyIIeCTBIsAeTCA cleAyomuM obpazoM. Cnocob
OTpabOTKM NPAKTUYECKHX HABHIKOB ayCKYJBTALHM C MOMOINBI0 MEIMIMHCKOTO
TpeHaxepa 1, BKIIoYalomero Moayjib HMUTAaTOpa MallMeHTa 2 B BHIE MaHeKeHa 7
YeJIOBeKa, 3aKIIOYalolMics B TOM, YTO HCHOJNB3YIOT MOAYIh HWMHUTAINH
ayCKyJIbTalluM 3, BKIIOYAIOMMI CTAaHAAPTHBIM CTETOCKOMN 5, MOCTOSHHBIM MarHuT
20 M 3ByKOBBI€ KaTymKu 6, ¥ MOAETMPYIOT 3BYKOBBIE CHTHAJIBI
(GyHKIMOHHPOBAHUA BHYTPEHHHUX OPTraHOB.

OrnvuneM npexanaraeMoro cmoco0a OTpPaOOTKM NPAKTHYECKHX HABHIKOB
ayCKyNbTAllMM SBJIIETCS TO, YTO MCHOIB3YIOT MaHEKEeH 7 4YeloBeKa, BKIIOYalomuii
CHCTEMY HMMHTAIlMM CEPACYHO-JIETOYHONH peaHHMauud 9, cucreMy HMHUTALUU

Bo3felicTBHA nedubpmmiaropa 10, cucTeMy MMHTalUM DEKOMIPECCHH TPYIHON



KiIeTku 11, cucTeMy HMHTaIMH NPOHEAYphl JpeHaxa IeBpajlbHOH mosocTtd 12,
CHCTEMy HMHTAllMM HHTYOAamWU Tpaxed W KOHHKOTOMHH 13, cuCcTeMy MMMTalMK
BBOJIa JIEKAPCTBEHHBIX CPEeNCTB 14, cHCTeMy HMMHTAlMH KpoBoTedeHHA 15 u
CHCTEMY HMHTALMM KaTeTepH3allMd MO4YEBOro Iys3sips 16, mpenBapHTENbHO B
YIOMSIHYTBIH MaHeKeH 7 BCTpauBalOT 3BYKOBBIEC KaTyIIKU 6, B3aUMOAEHCTBYIOIIUE
C IOCTOSHHBIM MarHuToM 20, yCTaHOBJIEHHBIM Ha MeMOpane 19 akycTHdeckoH
roJIOBKH 17 cTerockona 5, B 3aBUCHMOCTH OT HCHOJb3YEMOro ClieHapus o0y4eHus
MOJICIUPYIOT 3BYKOBBI€ CHTHAlbl (PYHKIMOHHPOBAaHUS BHYTPEHHHUX OPraHOB,
OCYIIECTBILIIOT (H3HYeCKue BO3NEHCTBHS Ha MaHEKeH 7 4YelloBeka M
IIPOBEJICHHUS] PEaHUMAI[HOHHBIX MEPONPUATHN UM MEAULIMHCKUX IPOLEAYD IIyTEM
BO3NCHCTBAS HAa YNOMSAHYTble CHCTeMBbI, (GHUKCHPYIOT OKa3biBaeMble Ha
YyIOMSIHYTBIE CHCTEMbl HMHUTAIlMK (pU3HMYECKHE BO3IEHCTBUS WM HUX OTCYTCTBHE,
JaHHBIE O BO3JCHCTBUAX NepenaroT B OBM 4 nns o6paboTKH, U OCYINECTBISIOT
MOJIEJIMPOBAaHME 3BYKOBBIX CHTHAJIOB H Iepefady HMX B CHCTEMY 3BYKOBBIX
KaTyllek 6 Iy BOCIIPOM3BEACHHS Yepe3 aKyCTHYeCKyIo ToJIoBKy 17 crerockomna S
B 3aBHCHMOCTH OT OKa3bIBaeMbIX (PU3HUYECKUX BO3JECHCTBHIA Ha YHNOMSHYTHIH
MaHEeKeH 7.

IIpuMep KOHKPETHOro BhINOJHEHHUS

OTtpaboTKa NpaKTHYeCKUX HABBHIKOB ayCKYJIbTAI[MH IMPOBOAMTCS HA MOJIYJIE
HMHTaTOpa NaleHTa 2, KOTOpBbIii BHIIOJIHEH B BHUJE MaHEKeHa 7 4eJIoBeKa C
AHATOMHYECKH MPABHIBHOW KOCTHO-MBIIIEYHOU CTpYKTypoi (pocT — 183 cM, Bec
70 xr, Bo3pacT 40-50 net). Moayns uMuTaTOpa Mal@eHTa 2 B MEPBYIO O4Yepenb
IpeIHa3Ha4Y€eH IJIs CHMYJSILMHM MaKCHMalbHO LIMPOKOrO CHEKTpa KIMHHYECKUX
CHTyanuii W OTpabOTKH HABBIKOB BBITOJHEHHS CEPAECYHO-JIETOYHOM peaHMMAIUH,
IIPOBEJICHUS] MHTEHCHBHOH TepallMd H KOMIUIEKCA Mep, HampaBlIE€HHBIX Ha
HoAfep)KaHUe KU3HENEATEIHHOCTH.

Takum o6pazoM 5TO MO3BOJNSIET MNOMYy4aTh NpPaKTUYeCKHE HABHIKH II0
IPOBEIECHUIO ayCKyJNbTAallM{d NpU pPA3IU4YHBIX KIMHUYECKHX CHTyallHsIX, 4TO B
pEAIBHBIX JKM3HEHHBIX CHUTyallMsX [IO3BOJUT IIPaBHJIBHO JHArHOCTHPOBATh

COCTOSHHUE YCJIOBEKa H IIPABHJIPHO OKa3aTh IMEPBYIO METHIIHHCKYIO ITIOMOIIIb.



Pabora Momyns uMHTaTopa MalieHTa 2 OCYIIECTBISETCS C IIOMOIIBIO
IIporpaMMHoro ainroputma OBM 4, xotopslii obecnieunBaeT paboTy BCEX CHCTEM
HMHUTAIlMH IPH3HAKOB JXH3HEHECATEIbHOCTH HAa MaHeKeHe 7 B 3aBHCHMOCTH OT
HCII0JIb3yeMoro creHapus. HanpuMep, py CUMYISAIUU CEPACYHBIX OCIIOXHEHHM
Ha MaHEKeHe 7 MPOMCXOMUT UMHTAIIMS COOTBETCTBYIOIIEH KIMHUYECKOH KapTHHBI
— H3MEHEHHE AapTEepPHAbHOTO JaBJICHHWS, YacCTOThl CEpAEYHBIX COKpAIleHHUH,
BEJIMYMHBI MOIMHOCTH Iyibcanuu. [Ipu cHMyIAmuy AbIXaTeIbHBIX OCIOXHEHHH —
IPOHCXOMUT U3MEHEHHE YacTOTHI ABIXATEBHBIX NBUKEHUH, NOSABIEHNE [[HaHO3a,
NOTEePsi CO3HaHHsA, IOI0CA, Pa3IMYHBIC XPUIBl. A TaKkKe IPH CHUMYJSALUHA TPaBM
TOJIOBEI, TOpCa M KOHEYHOCTEH — MPOHUCXOAAT paszliiyHble (U3HOJOTHIECKHE
peakii: OTCYTCTBHE pPEaKIMHM 3pauKoB, ayCKyJIbTaTHBHOW KapTHHBI CJi€Ba WIIH
CrpaBa, IIaJicHHE JaBJICHUS IPH KpPOBOMOTEPE, KOHBYJILCHU.

B nanHOM ciydau MOIynb MMHTALMM ayCKYJbTAallMM 3 OCYLIECTBJISAETCS
ciaenyomuM obpasoM. B 3aBHCHMOCTH OT clieHapHeB OTpaGOTKH MPaKTHYECKHX
HaBEIKOB Ha MoAyJle MMHTaTopa nanuenTa 2 Ha 9BM (cepBepe) 4 MonenupyloTcs
ONpeeNICHHbIE 3BYKOBBIC€ CHTHAIBI JJIA KaXIOM OTHENHLHO B3ATOH 3BYKOBOIA
KaTyIIKd 6, BBINOJHSIOMEH (QYHKIMIO 3JI€KTPOMAarHHTa. 3BYKOBBIE KaTYIIKH
(nmamerpoM 38 MM) XECTKO (HEMONBHM)KHO) yCTAHABIMBAIOTCA Ha TYJIOBHIIE
MaHeKeHa 7 O[] CJI0eEM CHIIMKOHA 22 (TOJINKHHA 4 MM), MaTeprajia HMHTHPYIOLIETO
YeJIOBEYECKYIO KOXKY. 3ByKOBOM CHTHAJI, TOIaBa€MbIii Ha KOHTAKTHEIE BBIBOILI 23
O0OMOTKH 3BYKOBOMH KaTyIIKH 6, IpeACTaBisieT co6oM MepeMEHHbIN IIEKTPAYECKAN
TOK, I't€ B 3aBUCHMOCTH OT H3MCHEHHs CHJIbI M HaIpaBJICHHS TOKa B KaTylike 6
IPOHUCXOOUT H3MEHEHHE MAarHUTHOrO IOTOKAa IO BEIMYMHE W HampaBiieHHIo. J[s
BOCIIPOH3BEACHHS 3BYKOBLIX CHIHAJIOB 4Yepe3 aKyCTHYeCKyl0 TOJIOBKY 17
CTaHJApTHOrO CTETOCKONA 5 MCIONB3yeTcs IOCTOSHHBIA MarHuT 20 THma
HEOTMMOBOI'0 MAarHMTa, KOTOPHIH JKECTKO (HEMOABM)XHO) YCTAHABIMBAETCH IIO
HEHTpY Ha MeMOpaHe 19 aKycTideckoit rojioBkd 17 ¢ HaApYKHOM MIIM BHYTPEHHEH
CTOpOHEL. [Ipyr 3TOM rabapuTHbIe pa3Mepsl HEOAUMOBOTO MarHuTa (auamerp 6 MM,
BEICOTa 3 MM) B HECKOJIbKO pa3 MeHbIIe pa3MepoB caMoii MeMOpansl 19 (muamertp

42 MM), KOTOpas HM3rOTOBJeHa M3 ruOKoro Mmarepuana. Takum o6pasom, mpu



B3aUMOJECHCTBUH 3IEKTPOMArHUTHOIO MOJS 3BYKOBOM KaTyImIKM 6 ¢ MarHMTHBIM
I0JIeM HeoaUMOBOro MarauTa 20 mpoOUCXOOUT MeXaHH4IecKoe kojiebaHne MarHuTa
20 B TaKT C 4aCTOTOH IepeMEHHOTO TOKa, KOTOpoe mepeaaercs rmbkoit MeMOpane
19, co3maBas mpu 3TOM aKyCTHYECKHE BOJHBI (3BYKH), KOTOphble OYIOYyT CIIBILIHBI
Bpady 8 depe3 CTeTOCKON 5. AHAJIOrNYHbIH IPHHIMI BOCIPOU3BEACHHS 3BYKOBBIX
CHTHAJIOB  HCIOJNB3YeTCA B  TPaAUIOMOHHBIX  3BYKOBBIX  JAWHAMHKaX
(TPOMKOrOBOPHUTEINAX), 32 UCKIIIOYEHHEM TOrO (paKkTa, YTO B HUX MEXaHHYECKOMY
KoneOaHUIO IIOABEpraeTcs cama 3BYKOBas KaTyIKa MECTKO CO€IWHEHHas C
rubkum nuddyszopom. OCHOBHEIM OTIMYHEM NPENJIAracMOro PEIICHHUs SBIAETCS
TO, YTO 3BYKOBasg KaTylmlka 6 ¥ DNOCTOSHHBIH MarHUT 20 pa3sHeceHBl ApYyT
OTHOCHTENIBHO Ipyra Ha HEKOTOPOM PAaCCTOSHUHM M MX MAarHUTHbBIE IOJS MOTYT
B3aHMOJIEHiCTBOBaTh MeXIy cobodi Ha paccrosHuu go 100 wmm
(3KCTIepUMeHTaNbHBIE JaHHBIE), YTO IIO3BOJIAET YCTaHABIMBaTh 3BYKOBHIE
KaTyIIKH 6 Ha TyJOBHUIEe MaHEeKeHa 7 Ha ONpeeNieHHOH riTyOuHe.

HanbHeiimee  MopenupoBaHHe  (M3MEHEHHE)  3BYKOBBIX  CHTHAJIOB
IPOUCXOMUT B 3aBHCHMOCTH OT IIPOM3BOJUMBIX IeicTBUf MM Oe3neicTBuid
cyObekTra (Bpada) 8 Hag MaHEKEHOM 7, TO €CThb OCYINECTBIAETCA WM HE
OCYIIECTBIIIIOTCS KaKHe-TMO0 MeIWIUHCKHE IpoLenyphl Ha MaHeKeHe 7 co
CTOpPOHBI cyOBbeKkTa (Bpada) 8.

IlpousBomumeie felictBus Wi OespeiictBus cyOpekTa (Bpaua) 8
3aKJIIOYAI0TCA B clienyromeM. JiroOble MaHUITYJISIMKE Ha MaHeKeHe 7: IIpoBeJleHHe
CEeplIeYHO-JIETOYHON peaHMMallMl Ha CHCTeMe HMHTalMH 9, HCMOIb30BaHHE
neubpunnaTopa Ha cucreMe umuTanuu 10, BBeeHHe IPENapaToB C MOMOIIBIO
CHeLHaNbHBIX IINPUIOB HA CHCTEMe HMHUTanud 14, mpoBeneHwe HHTyOanuw,
UCKyCCTBEHHOM BEHTH/IAIMH JIETKUX M KOHHKOTOMHH C HCIOJIb30BaHHEM
3HAOTpaxeanbHBIX TpyOok, LMA, Combitube u Apyrux ycTpoicTB Ha cHcCTeMe
AMHATauKu 13, mpoBeleHHE NEKOMIIPECCHHM TPYZHOW KJIETKU MU HaANpPSHKEHHOM
IIHEBMOTOpaKkce Ha cHcTeMe HMMHTanuu 11, mpoBengeHwe mpomeaypsl ApeHaxa
[JIEBpAabHOM IMIOJIOCTH HA CHCTEME HMHTAlMH 12, HaNOXEHHS XryTa IpH

KpOBOTCYCHHUH Ha CHCTCMEC HMHTAIIHH 15u ITPOBCACHHUEC KATCTCPHU3AIIHA MOYCBOT'O



Iy3bIps Ha CHCTeMe MMHUTaluH 16 GHUKCHPYIOTCS CHENHaIBHBIMH yCTPOWCTBaMH
OTCJIEXXMBAHHUS MOAYJS MMHTATOpa MallMeHTa 2, JaHHblE KOTOPHIX NEpefaloTcs d
06pabaTeIBalOTCA MpPOrpaMMHBIM alnroputMoM Ha OBM 4 u oTpaxarorcs Ha
COCTOSSHHM MMHMTATOpa NMalyeHTa 2, TP 3TOM MOJETHPYIOTCS 3BYKOBBIE CHTHABI
O COCTOSIHHH IallMeHTa 2, KOTOpBIE MePeqaloTCs B CHCTEMY 3BYKOBBIX KaTymiek 6.
Hanpumep, pesynbraroM oOpaTHOM CBA3H TpH TPABHILHOM BBHINIOJIHEHHH
CEepACYHO-JIETOYHOH peaHHMallMM Ha CHCTeMe MMHTAlud 9  sBiseTCA
crabMnM3allisl COCTOSHUSA MOXYJAS HMMHTAaTOpa MAalHMeHTa 2, a HMEHHO
BOCCTaHOBJICHHE [BIXaHHA (YacTOThl AbIXaTENbHBIX ABHXKEHHU) M CEPIAEYHOTrO
puT™Ma  (4acTOTBI  CepACYHBIX  COKpalleHWii), INpOLIyNEIBAaHME  IYJbCA,
ABTOMATHYECKOE MOpPraHHWe M peakuus 3paykoB Ha cBeT. OIOHAKO HelpaBHJIBHEIE
OeHcTBHs WMIH Oe3felictBHs cyObekta (Bpawa) 8 MOryT TIPHBECTH K
BO3HMKHOBEHHIO HEINTAaTHOH CHTyallUd M MOJIEIUPOBAHHUIO PA3IMYHBIX 3BYKOBBIX
CHTHAJIOB IJI CHCTEMBI 3BYKOBBIX KaTylleK 6 B 3aBUCHMOCTH OT HCIIOJIB3yEeMOro
CLICHapHA.

HenpasunbHble neiicTBHs cyObekTa (Bpaua) 8 MOIyT 3aKIIOYaThCs B
cnenyromeM. IIpy BBoxe mpemapara Ha CHCTeMe HUMHTAIMM 14, BEI3BIBAIOLIErO
aJIeprHYecKyIo peaxuuio, 3alycKaeTcs JITOPUTM CUMYJIALHU
aHadHIaKTHYeCKOro moka. [Ipu3Hakd aHaQUIaKCHM: TaXUKapIHs, TaXHITHOD,
NOHIKEHHOE apTepHalbHOe AaBlieHue. [lepephiBEI B Maccaxke Ceplla Ha CHCTEME
HAMHUTAlMK 9 WM MOJHOE OTCYTCTBHE DPEaHUMALMOHHLIX MEPOIPHUATHNA MEXIY
paspsgaMu  nebuOpMIUIATOpa, HaHECEHWE paspsAfa HHU3KOTO WM  CIHIIKOM
BBICOKOI'O HampsDKEHHMs Ha cucTeMe umurtamuu 10, HaHeceHuwe paspsima Ha (oHe
MEJKOBOJIHOBOH GUOpHMIUIAIMKE 6e3 NpoBeNEeHHs MEpPONPHATHM, MOBBIIAIOMIKX
SHEPropecypchl MHOKaplla MOXET IPHUBECTH K HMHTAllMM CMEPTH Ha MOIYJe
HMHTATOpA NanueHTa 2.

Takum o6pasoM, BocmpousBelleHHE 3BYKOBBIX CHTHQJIOB B MOZYJE
HMHTAMH ayCKYyJbTallMd 3 HaNpsMYIO 3aBHCHT OT (PM3HYECKMX BO3IEHCTBHI Ha
MaHeKeH 7 4ellOBEKa, OCYIIECTBIIIEMBIX CYOBEKTOM (Bpa4oM) 8 IpH IIPOBEICHHH

peaHAMALIMOHHBIX MEPOIIPHATHH HIIH MEJUIHHCKUX MPOLEAYP-



B kayecTBe [aTYNKOB IIOJIOXKEHHSA MEXaHM3MOB B MOAYJIe HMHTaTOpa
NanveHTa 2 MOTYT HCIOJb30BaThCAd CTaHAAPTHbIE KOHIIEBBIE BBIKIIIOYATENH, a
TaKXKe OeCKOHTaKTHble AATYMKH IOJIOXKEHHS CJeIyIOIIHX THIIOB: €MKOCTHBIE,
HHIYKTUBHBIE, T€HEPATOPHbIE, MAarHUTOI'€pPKOHOBEIE H (POTOAIEKTPOHHEIE.

Vicnonb3oBaHue NpeasiaraéMoro MEIUIIMHCKOrO TpeHaXkepa 1 1Mo3BoJISeT Mo
CPaBHEHHIO C NPOTOTHIOM MPOBOJWTh COBMECTHYIO paboTy Bpaued Kak IO
OKa3aHUIO MepBOi MEIUIIMHCKOM MOMOIIH, TaK H 110 POBEICHHUIO aAyCKYJIbTAllUH, a
TaKXKe TMOBBICUTh NpPaKTHYeCKHe HaBBIKM Bpadyeld 0O OHArHOCTHPOBAHHIO
COCTOSIHHS Y€NOBEKa IPH Pa3iIMYHbIX KIMHHYECKUX CHTYallHsAX 3a CUET OTpabOTKH
NpaKTHYECKUX HAaBHIKOB ayCKYJbTAallMM IPH IPOBENCHHWH peaHHMAaIMOHHBIX
MEPOINPUATHI WM MEIULMHCKUX MPOLEAYyp Ha MOIyJIe HMHTATOpa IalMeHTa 2.
IIpu »>TOM oOecneumBaeTcs  peaMCTHYHOCTh OOydeHHsS Bpadedt 1o
JUAarHOCTHPOBAHHUIO COCTOSIHUS YellOBeKa 3a CHeT HCIIONb30BaHMs CTaHAAPTHOIO
CTETOCKONA 5 ¢ YCTaHOBIIEHHHIM Ha ero Mem6pane 19 (c BHyTpeHHEW CTOPOHBI)
IOCTOSIHHOTO MarHuTa 20, 9To He BHI3BIBAeT y Bpaueil KaKoro-JIubo 3cTeTHIeCKOro

HIINA QIYHKHHOHaJILHOI‘O Heyn06c1‘13a B MCIIOJIb30BaHHH CTETOCKOMa 5.
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dopmyia n300peTeHus

1. Cnoco6 oTpabOTKH MpakTHYECKUX HABHIKOB ayCKYyIbTallM¥ C IIOMOILBIO
MEIUIMHCKOro TpeHakepa, BKIIIOYAIONIEro MOAY/Ib HMHUTATOpA MAIlMEHTa B BHIE
MaHeKeHa YeJIOBEeKa, 3aK/II0YAlOMUACS B TOM, YTO HCIOJIB3YIOT MOAY/Ib HMHUTALMH
ayCKyJIbTalli¥, BKIIOYAIOMHNA CTETOCKON, IIOCTOSHHBIM MarHUT M 3BYKOBBIE
KaTyIIK{d, U MOZIENUPYIOT 3BYKOBbi€ CHTHaNbl ()yHKIIMOHHPOBAHHS BHYTPEHHUX
OpPraHOB, OMIUYAIOWUNUCA mMeM, Ymo WCIHONb3YIOT MaHEKEH 4YellOBEKa,
BKJIIOYAIOINUN CHCTEMy HMHTAIlUU CepIeqYHO-JIETOYHOM peaHWMAalUH, CHCTEMY
HMHUTALM¥ BO3ACHCTBHA AePUOPHILIATOpA, CHCTEMY HMHUTAIMU JEKOMIIPECCUU
TPyJHOH KJIETKH, CHCTEMY HMHUTAIMH NPOLIeAypPhl ApeHaxka MJIEBPAIbHOM I10JOCTH,
CHCTeMy HMMMTallMH HHTYyOalMM Tpaxed U KOHUKOTOMHH, CHCTEMY HMHTAIMH
BBOJA JIEKAPCTBEHHBIX CPEACTB, CHCTEMY HMHUTAllUd KPOBOTEUYCHHUS M CHCTEMY
HMHTAIMH KaTE€TEpH3alldd MOYEBOIO IIy3bIps, NPEIBAPHTEIBHO B YIOMSHYTHIH
MaHEKEH BCTPaMBalOT 3BYKOBBIE KATYIIKH, B3aUMOAEHUCTBYIOIIHE C IOCTOSTHHBIM
MarHuTOM, YCTAaHOBJICHHBIM Ha MeMOpaHe aKyCTHYeCKO#f T'OJIOBKH CTETOCKOIa, B
3aBHCHMOCTH OT HCIOJIb3yeMOIO CIeHapus OOydeHHs MOAEIHPYIOT 3BYKOBBHIE
CHrHabl (YHKIMOHUPOBAHUSA BHYTPEHHMX OPraHOB, OCYINECTBIAIOT (pH3MYECKUE
BO3JICHCTBHA Ha MaHEKEH 4YelloBeKa MJii TMPOBEACHHA peaHHMALHOHHBIX
MEPOIPHUATHHE WM MEIUOHHCKHX MPOUEAYP IIyTeEM BO3ACHCTBHA Ha YIIOMSHYTHIE
CHCTEMBI, (HUKCHPYIOT OKa3bIBaeMble HA YIOMSAHYThIE CHCTEMBI HMHTAIIUH
bu3nyeckue BO3MEHCTBUS WM HX OTCYTCTBHE, JaHHBIE O BO3JEHCTBUAX MEPENAIOT
B OBM 11151 06paboTKH, H OCYIIECTBIIAIOT MOAEIMPOBAHHME 3BYKOBBIX CUTHAJIOB H
nepegadyy HMX B CHCTEMY 3BYKOBBIX KaTymieK IUIsi BOCIPOHM3BEINEHHUS Uepe3
aKyCTHYECKYIO I'OJIOBKY CT€TOCKOIIa B 3aBHCUMOCTH OT OKa3bIBA€MbIX (PU3HYECKUX

BO3JIECTBUH Ha YIIOMSIHYTHIN MaHEKeH.
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CITOCOB OTPABOTKM ITPAKTUYECKHX HABBIKOB AYCKYJIbTALIMH C ITOMOILIBIO METUIIMHCKOI'O TPEHAXEPA
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I:l NOCICAYIOIHE AOKYMCHTBI yKa3aHbl B MPOAOJ/DKCHHH

«T» - Gonee MO3HKI JOKYMEHT, ONyGITMKOBAHHBIA TIOCNE AATH! IPHOPUTETA H

* OcoOble KaTeropHH CChIIOMHBIX AOKYMEHTOB:
NpUBEACHHBIA JUIA NOHUMaHNA H306peTeHNs

«A» - IOKYMEHT, onpeaenaomuit o6mult ypoBeHb TEXHUKH

«D» - JIOKYMEHT, anBe).leHHbm B €Bpasuiickoif 3anBke X - JOKYMEHT, HMEIOIHH Haubonee 6113K0E OTHOLICHHE K TIpCAMETY MOHCKa,
«E» - Gonee paHHUI AOKYMEHT, HO OMyGNUKOBAHHEIA HA ATy NOAaYH NopoyalKi HOBU3HY MK HIOGPETATEIILCKUR YPOBCHS, BIATEIA B OTACTEHO-
ctH

eBpasHiiCKOM 3as8BKH HIIH TIOCTIE Hee

«O» -~ NIOKYMEHT, OTHOCAIIHICA K YCTHOMY PacKphITHIO, 3KCIOHHPO-
BAHHIO U T.A.

"P" - NOKyMEHT, onyGnuKkoBaHHBII 0 AaThl MOAAYH €BPasUUCKOH
3ajBKH, HO MOC/IE AaThl HCNPAILHBAEMOrO NMPHOpHTETA"

(«Y» - IOKyMEHT, uMeIomuil Hanbosee GIH3KOE OTHOLICHHE K NPEAMETY MOUCKA,
nopouanuit n306peTaTensCKuil ypOBEHb B COYETAHHH C APYTHMH AOKYMEH-
TaMH TO# ke KaTeropul

«&» - IOKYMEHT, ABJAIOWHHACS IATCHTOM-aHAIOTOM

(<L» - NOKYMEHT, IPHBENEHHBIH B IPYTHX LGYAX
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