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OIIPEJEJIEHUS

Iosuyuonunoe  zonoeokpyscenue  (III) —  TONOBOKPYKEHHE,
IIPOBOLIMPYEMOE OIIPEIEIIEHHBIMYU ITOJO0XKEHHUSIMHU T'OJIOBEL.

Hucmazm — PUTMHYECKHE, KonedareabHbIe JABWKCHHA I'JIa3HBIX SI0JI0K.

H03ul{ll0ﬂﬂblﬁ RHUcmazm — HHUCTarMm, BO3HHKAIOIIHHA IIpH HW3MEHCHHH
ITOJIOKEHHS T'OJIOBBI OTHOCHUTEIIEHO BEKTOPA I'PaBUTAIIHH.

Hobpokauecmeernnoe RAPOKCUIMATIbHOE RO3UUUOHHOE
20n060Kpyycenue ([QIIIII) — KOPOTKHME TPUCTYIBI BpaIIaTEILHOTO
TOJIOBOKPYXXCHHUS, SBISIOMINECS CIIEICTBUEM OTOJIMTa3a MOMYKPYKHBIX KaHAJIOB
nabupHHTa, KOTOpPBIE BO3HHMKAIOT NPH W3MEHEHHH IIONIOKEHUS TOJIOBEL
OTHOCHUTENLHO BEKTOpa I'PaBUTAIHH.

Ilenmpanvnoe nozuyuonHnoe 201080Kpyicenue/cunopom (LT /IIIC) —
3TO OJJMH U3 BapHAaHTOB MO3HUIIMOHHOIO CUHIPOMA, BOSHUKAIOIIHI B pe3ynbTare
MHOPATEHTOPUANBHOIO TOPaXKEHHs, BKIIOYAIOIIEr0 CTPYKTYphl CTBOJNA W
KayJalbHBIE OTHENIBl MO3KEYKa KM BECTHOYJI0-MO3)KEYKOBBIE U BeCTHOYIIO-
IJ1a30/IBUTraTeIbHEIE CBI3H.



BBEJEHHWE

['omoBoKkpy:x€HHE — OJIHA W3 CaMBIX YacTHIX JKajlo0 cpely MaIldeHTOB
moboro Bo3pacra. CoriacHo onpocy, IpoBeeHHOMY cpeau Gosee gem, 30 000
YeJIOBEK, PACIPOCTPaHEHHOCTh TOJIOBOKPYKEHHS B CPEIHEM COCTABISAET OKOIIO
17% u Bo3pactaet 1o 39% y mun crapmre 80 net (Davis and Moorjani, 2003).

I'onoBOKpyXeHME — 3TO WLIIO30PHOE OLIyILIeHHe BpallleHUs MPeIMETOB B
TOMA WNM WHOM IIJIOCKOCTH W/MIM Tela B IpocTpaHcTBe. OHO MOXET OBITH
CHCTEMHBIM  (BpallaTeNbHBIM)/UCTHHHEIM, CBS3aHHBIM C  TOpaKEHHEM
neprupepUuecKoro (IONyKPYyKHEIe KaHAJIBI Ta0UPHHTA H BECTHOYJISPHEIA HEPB),
W/HUIA LEeHTPabHBIX (CTBOJ MO3ra, MO3XKEYOK) CTPYKTYP BECTHOYJIIPHOTO
aHalM3aTopa U HECHCTEeMHBIM («IceBHoronoBokpyxerue»). CIT o0brgHO
COIIPOBOXKIAETCS HApyLIEHHWEM PpPaBHOBECHS, HEYCTOMYMBOCTBIO IPHU XOAEOE,
TOLIHOTOM U PBOTOMH, pH (U3UKAITEHOM OCMOTpPE MOXHO BBISBUTE HUcTarM. HI®
MOJKET BO3HUKATH IIPH NPeJOOMOPOYHEIX COCTOSHUIX, HAPYIIEHUAX [TOXOIKU K
PaBHOBECHS IPH Pa3IHUYHBIX HEBPOJIOTMYECKUX 3a00IeBaHMAX, NCUXUYECKHX
paccTpoiicTBaXx. BBuay cimoxHocTH omnucaHus xapaktepa HI' or manueHTOB
YaCcTO MOXHO YCHBIIATh O HEBO3MOXHOCTH CKOHIIEHTPHUPOBATHCS, OIIYILEHHUU
X0B0OBI «OynTO HOo mamybe KOpabis» WU IO MSTKON MOBEPXHOCTH, IIEJIEHBI
WM TyMaHa Iiepe]] riiazamm.

BaxneiMu  kputepusMu s AdpQepeHIUANBbHON — AUWArHOCTHKH
Pa3IMYHBIX THUIIOB TIOJIOBOKPYXXEHHUS, JEXKallUMH B OCHOBE KIWHUYECKOH
KJIaCCU(UKALMHU, ABIAIOTCS CIIEIyIOIIHe:

® mun 201060KpydHcenus: 1. eMUHUYHEIA OCTPO BO3HHKIINMN IIPHUCTYII
CT'; 2. penupuBupyromue npuctynsl CI; 3. xponudeckoe HI' min
CTOMKOE OLIyLIeHHEe HEYCTORYMBOCTH NPH XOI50€.

®  1POOONICUMENLHOCHD 201080KPYIHCEHUS: TIPUCTYIIBI
TOJIOBOKPY)XCHHSI, MJIAIIHAECS OT HECKOJIBKHX CEeKyHA JO
HECKOJIbKMX MHHYT (HAIlpEMEp, BECTHOYJISApHas MapOKCH3MUs), B
TeYeHWe HEeCKOIbKMX 4dacoB (Hampumep, Oone3nsr MeHsepa,
BecTHOYIIpHAas MUTPEHD), B TeUeHUE HECKOIBKUX AHEH (Hampumep,
BECTHOYIISIPHBINA HEHPOHMUT).

® nposoyupylowue Gaxkmopsl. U3 BCEX BO3MOMKHBIX MPOBOLUPYIOIIUX
(haxTOpOB HanOONbIIee IPAKTUIECKOE 3HAUCHNE UMEET I0N0KEHHE
TOJIOBBL.

B cBs3u ¢ 3TUM cleyeT BHIAETHTH 0CO0YI0 (OpMYy TOJIOBOKPYXKEHHUS —
IIO3ULIMOHHOEe ToyioBOKpykeHue (I1I7), Bo3HHMKaromiee HCKIIOYUTENBHO WIIH
[IPEHMYIIECTBEHHO B OIIPEJEIEHHBIX IIOJOKEHUAX TOJOBEL. Pacmo3HaTb ero
MOXHO YyXe Ha JTane cbopa aHamHe3a: IalMeHT OyneT >KalloBaThCs Ha
OIIyIIIEHHE I'OJIOBOKPYXKEHUS, BO3HUKAIONIEE IIPH ONpPENEIeHHBIX IOJIONKEHHUAX
TOJIOBEI, HampuMep, IpH Iiepexoie W3 BePTHKAILHOTO IIOJIOXKEHHS B
TOPU30HTAJIEHOE WM, HAo0OpOoT, mpu mHoBOpoTax ¢ OoOKy Ha OOK, jexa B
IIOCTEIH, IIPY 3aIPOKUIBIBAHUN UM HAKJIOHE T'OJIOBEI.



BAPUAHTBI NO3UIIUOHHOI'O I'OJIOBOKPYKEHUSL

JloOpokadecTBeHHOe NApPOKCH3MAJIbLHOE IMMO3ZHIHOHHOE TIOJIOBO-
kpy:xenne (AIIIII) - campni gacTeii Bup 117, Ha D00 KOTOPOTO NPUXOTUTCS
1o 90% Bcex obpamenuii ¢ xanobamu Ha I1I'. Jo6pokayecTBEeHHEIH XapakTep
TOJIOBOKPYXEHMsSI  OOYCJIOBJIEH BO3MOJKHOCTBIO CITOHTAaHHOM  pEerpecCHH
CHMIITOMOB, KoTOopas Habmonaercs y 30-50% namuenToB B cpoku A0 1 Mecsia.
Opnako y 4YacT¥ NAlMEHTOB IPOMCXOOUT IEPCHCTEHIIAS OTOJIMTHA3a, T.C.
JIIIT" npuobperaeT HEMPEPHIBHO PEIUAMBHPYIOINEE TeUeHHWE, B 3TOM ClIydae
I'OJIOBOKPYXEHHE MOXET COXPaHATHCS Ha NpoTsKeHHH MHorux Jjer. JIIIT
MOXET IOSIBUTHCS B JIIOOOM IIPOMEXYTKE IKH3HEHHOTO ITHKIA, OIHAKO
uavonarrdeckas Qopma spiseTcs 0O0Je3HBI0 MPEKIOHHOIO BO3pacTa, TOCTHUTras
[IMKa BCTPEYAEMOCTH B IIeCTOM-CenbMoM necatmiaeTusx. bomee 90% Bcex
Clly4aeB KIacCUQUUMPYIOTCS KaK JereHepaTHBHBIE WIH HIAONATHIECKHE
(CKEeHIMWHBI:MYX4YdHEL = 2:1), TOrga KaKk CHMIITOMATHYECKHE CIy4au
(>KeHIIUHBI:MYXYHMHEL = 1:1) Jalne Bcero BEI3BAHEI TPaBMO# TonoBH (17%) wiu
BeCcTUOYISIpHEIM ~ HefiponuToM (15%). MAIIMII" xapakTepHO JUIi MHOTHX
MAI[UEHTOB, COOMIONAIOIMUX 10 KaKUM-TO NMPHYMHAM UTHTEIBHBIA ITOCTENbHBIN
PEXKUM.

PazBuTHe OTONMTHA3a CBS3BIBAIOT C JECTPYKIHEH OTONIMTOBOM
MeMOpaHEbl, OTHaKO MPUYHUHEI 3TOTO Iporecca B 85% 0cTaloTcsi HEU3BECTHEIMHY,
a 3a00JIeBaHUs PaClIeHUBAIOT, KaK HIHOIaTHIECKOE.

ITatoreneruueckum MexaHn3MoM Bo3HuKHOBeHmsi JIIIIII" sBusercs
«BBIXOMI» KpHUCTQJUIOB KapOoHara Kaiblusd (OTOJIMTOB) U3 OTOIUTOBOM
MeMOpaHbl MeIIOYKa WX MaTO4KH, a Jajleeé — OHM MOTyT WId CBOOOIHO
HaXOIWUTBCSI B IIPOCBETE MOJYKPYXXKHOTO KaHala (KaHalIOJIWTHA3), WU
(uxcupoBaThcs Ha Kymyine (KymynonuTtnas). CymecTByrOIue Ha CerOHSAITHUN
JIEHb TEOPUH KYNyJIONWTHA3a ¥ KaHAHIONMTHA3a B3aUMOIOMIONHSIOT APYT
Jpyra, OOBSCHSS  pa3NWdYHble BapHAHTHI  MO3WUI[MOHHOTO  HHUCTArMa,
Habmoaemsele y mamuenToB ¢ JIITIIT .

Teopuss xananonuTuasza, nopaepxuBaeMas IlapHecoMm, Makkiropom
(1991) u Ommm (1992), BOOCHEACTBHM HAILIA CBOE MOATBEPKIECHHE B paboTax
bpanara u Cremmun (1993). CornacHo 3TOH TEOpPHH, YaCTHIBI OTOJIMTOB
GOPMHUPYIOT KOHIJIOMEpAaT, KOTOPBIA TPH NOCTHXEHHH KPHUTHYECKOH MacChl
CO3/aeT TuaApoAuHaMHudeckuii 3dhdekT. B 3TOM cirydae nBIKEHWE KOHITIOMEpaTa
BBI3EIBACT AaMITyIOGYTANbHBIA WM aMITyJONETANBHBIA TOK SHIONUMOEI B
3aBHCHMOCTM OT HallpaBIeHUs CeOUMEHTaluu. [IoCKONBKY aHaJlOTHYHEIE
H3MEHEHHS B IIPOTHBOIIOJOKHOM JabUpUHTE HE MOPOMUCXOAAT, HapyllaeTcs
CHMMETPHUYHOCTh ITOCTYIUIEHHS HMMITYJIBCOB OT BECTUOYJSAPHEIX PEIENTOpPOB B
BEIIIETIEXKAIAE OTHENBl BEeCTUOYNSIPHOTO aHaIW3aTopa, 4YTO BBI3BIBAET
MOSBJICHHE TOJOBOKPYXKEHHMA M HHcTarMa. KOHLENUWs KaHaJloJIWTHAa3a
00bsACHSAeT Bce KIMHHYECKHE OCOOeHHOCTH HucTarma mpu JIIIIT 3amHeron
nonykpyxHoro kanana (3I[1K). Hanmwdauwe mnaTeHTHOTO IIepHOja OTpaxaeT
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IepeMeIeHre YacTHIl B Ipefenax aMIynbl (JI0 BXOXKICHHS B y3KHH IMPOTOK),
KOTOpPBIE OKAa3blBAlOT MMHHMMAJIBHOE THAPOAMHAMHYECKOE BO3IEHCTBHE.
IIpOomOIKMTENEHOCTE HHCTarMa OTpaXkaeT BpeMsl TPOXOXKISHHS YacTHI[ II0
IPOTOKY OO OOCTIDKEHHMS HMMH €ro HIDKHEeH 4acTH. PeBepcusl HampaBlieHHS
HHCTarMa II0oClie IIepexojia B IOJIOKEHHE CHAS OOBSICHSIETCS IepeMelleHHEM
YacTHI] B IIPOTUBOIIONIOXKHYIO CTOPOHY, IPUBOAALINM K OTKIOHEHHIO KYITYJIBI B
IIPOTHBOIIOJIOXKHOM  HAIPABIICHHH. [TomydeHbl  THCTOIIOTHYECKHE M
HHTPAOIIEpallMOHHEIE IIOATBEPKIEHUS KOHUENUMM KaHajoiguTuaza. OaHaKo
HauOonee yOeOUTENBHBIM IOKAa3aTelNbCTBOM 3TOM TEOPHH CJENyeT CYHTATh
3Q(EKTUBHOCTS ITO3WIMOHHBIX MAHEBPOB, HAIPABIEHHEIX HA JIMMHHAIMIO
9aCTHIL U3 IOPKEHHOT'O KaHaa.

Menee  pacnpOoCTpaHEHHOH  SBISETCH  TEOpPHA  KYIIyJONIHMTHA3a,
npennoxenHas Schuknecht, cormacHoO KOTOpO# HMPOHCXOAMT aATe3ds OTOJHMTOB
k kymyne IIK, B pesynprare 4ero oHa CTAaHOBHUTCS YYBCTBHTEIBHOH K
IpaBHTAllMU. JTa TMIIOTe3a Haubolee TOYHO OOBACHAET OCOOEHHOCTH HHCTarMa
U OIpeJelsieT TaKTHKy BeCTUOYNSApHON peaOMIIMTAaldd y NAIlHeHTOB C
areorponHsM I ropuzonTanbHOro noaykpysxsoro kanaia (I'TIK).

IlenTpanbHOe mNO3MNHOHHOE  TOJOBOKpy:xeHme (IIIII) wmiam
HeHTpanbHbLIH no3unuoHHbIA cuHApoM (IIIIC) HabOmromaeTrcss penko, He
Gonee ueM y 5% maruenToB ¢ 1. ITIT" uMeeT HEKOTOPEIE CXOXKKUE CHMITTOMEI C
JIII, omHako ero IOSBIEHHE HE CBI3aHO CO CMEIIEHHEM OTOKOHHWM B
IIPOCBETE MOJIYKPYXXHBIX KaHAJIOB, a4 BO3HMKAaeT B pe3ylbTaTe HapyLICHHOH
«IIEHTPaJILHOM BeCTUOYISIpHON 00pabOTKY CUTHATIAY TIPH MOPAKEHUU CTPYKTYD,
pacloOXEHHBIX BOKpYr IV ikemynodka: BecTHMOYNSpHBIX sIep, Yy3elKa
MO3X€4YKa, BECTUOYIIOMO3KEUKOBEIX NPOBONAIINX ITyTeid. TOUHEBIA MeXaHH3M
BosHuKHOBeHuMs L[I[" 1o HacTosIero BpeMeHH He sSICeH, OJHAKO HA OCHOBaHUH
cepur Habmopenuit Choi JY. ®W COaBT. NPENTOXWIM MEXaHHU3M
arore0TPOIHOr0 THIIA UEHTPAIBHOIO MO3UIIMOHHOIO0 HIUCTarMa, OCHOBAaHHEIN Ha
JIOKaJIM3allvy MOPaXKeHUs U MOJENH, MCIONb3yIoUel «MeXaHU3M HaKOIUICHHS
CKopocTh». M3BecTHO, 4TO M IpM HAKIOHE TYJOBWINA, W IpPU IEepeMelleHUH
YeJIOBeKa B IIPOCTPAHCTBE OTOJNMTOBBIE peLENTOpsl OyAayT mepenaBaTth B
BBIIIENIEKAIE CTPYKTYPEI OQUHAKOBBIN IPaBUTAllMOHHO-UHEPLIMOHHBIN CUTHAI
YCKOpeHMs. OTa  HEOJZHO3HAYHOCTh NONydaeMoi  uHGOpMAaIWH, IO
NIPEANOIOKEHUIO HCCiefoBaTenel, MOXeT OBITh pa3pellieHa C IIOMOIIBIO
«CXEeMBI OLICHKM HaKJIOHa», B KOTOpO# MH(popMalys W3 MOTYKPYKHEIX KaHAIIOB
O BpAICHUHU T'ONOBHI OOBEIUHSETCS C OTOJUTOBOM HH(OPMAIHEH O JTHHEHHOM
YCKOpPEHHH C IIOMOIIBIO MCIIOJNB30BaHUSA «MEXaHHW3Ma HaKOIUIEHHS CKOPOCTH.
3a peanHM3alldio «MEXaHH3Ma HAKOIUIEHHS WM XpaHeHHS CKopocTw» (velocity
storage) oTBeYaeT HEWpaNbHBIM WHTErpaTop, B (DYHKIHMH KOTOPOTO BXOIWT
HEMIOBMXKHOE ylEpXKaHWE B30pa B O3KCLHEHTpHYEeCKOM IonoxeHud.  On
BKIIIOYaeT B Ce0s CTIPYKTyphl CTBOJA: Ipejjiexalniee MOABI3BIYHOE SAPO
(prepositus hypoglossi), oTBeuaromiee 3a yaepxaHue B3opa B TOPU3OHTAIBHOM
miockocty; sapo Kaxans, oTBevaromiee 3a SKCIEHTPUYHOE YIepxKaHKe B3opa B
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BEPTUKAILHOM IUIOCKOCTH; MEAMAIbHOE BECTHOYISpHOE SOpO, a TakKe -
CTPYKTYpPBI MO3Keuka (BecTuOynouepedeiyM — GIIOKKYJIO-HOAYJISpHAs 30HA).
IIpumepoM TOro, Kak 3TOT MeXaHu3M paboTaer B HOpME, SBIAETCS CTOMKUI
TOPU30HTAIIBHEIN HUCTAarM, BOHUKAIOMUNA [IPY BpalllEHUH 3A0POBOI0 YEIOBEKA
C IIOCTOSIHHOM CKOpPOCTBIO BOKPYI OCH, KOTOpas OTKIOHEHa OT HCTUHHOMU
BEpTHKANH (BpallleHHe BHE BEPTHUKAIBHOM OCH). ABTOpHl IPEAIOJaraioT, 4To
KOIZla «CX€éMa OLIEHKH HaKJIOHa» paboTaeT HEKOppPeKTHO, HaIllpuMep, IIpH
IIOBPEXICHUH BecTHOYyNoLepebeutyma, Hanpapie e IpaBUTalli yxe B (oHe
OIMO0YHO OTKIIOHEHO OT UCTHHHOW BepTHKaIH. [109TOMY H3-3a2 HETIPaBHIBHOTO
CUrHala OOpaTHOM CBS3M, YKa3bIBAIOIIETO, YTO TOJIOBA BpallaeTcs, Koraa
BpalllCHHS HET, B TOPH30HTAILHOM IIOJIOKEHWM C TOJIOBOM, IOBEPHYTOW B
CTOPOHY, BOSHHKAET CTOMKHUI MaTOJOrMYECKUH T'OPU30HTAIBHBIA ITO3ULIMOHHEIN
HUCTarM (anoreoTPOHEIN THII IEHTPATEHOTO TO3UIIHOHHOTO HUCTArMa).

KIUMHHUYECKAS KAPTHHA

JloOpokayecTBEeHHOe NAPOKCH3MAJbHOE MO3HIHOHHOE IO0JIOBO-
Kpy:KeHHe. XapaKTepHU3yeTCs pPa3BUBAIOLIMMCS INPU IEPEMEHE IOJIOKEHUS
TOJIOBBl ~ W/WJIM  Tella  MPUCTYyIaMHd  CHCTEMHOro  (BpalllaTelIbHOIO)
TOJIOBOKPY>KEHHS, IPOJOKUTEILHOCTS KOTOPBIX B THIHWYHBIX CIydasx He
npesblmaeT 1 MUHYTHL. MOKET COMPOBOXKAATHCS BEr€TaTUBHBIMH PEAKLIMSIMHU B
BHe TOIMHOTH! ¥ pBOTEL. JIIII" compoBoXpaeTcs MO3ZMLIMOHHBIM HHUCTaIrMOM
(BepTUKATBHO-POTATOPHEIM HIM TOPH3OHTAIBHBIM), HAIMpaBIEHHE KOTOPOTO
3aBHCHT OT IOPaXXE€HHOIo NoNyKpyxHoro kanana. Ilpu JIIIT HeT HapymeHus
ClIyXa, IIIyMa B yllax U O4aroBOH HEBPOJOTrMYECKOW CHMIITOMATHUKH. XapakTep
TeueHus 3a0oneBaHusT MOXeT OBITH pPa3TUYHBIM: CIOHTAaHHAS pPEMUCCHS
Bo3HMKaeT y 30-50% mammeHnTtoB B cpoku oT 14 mo 28 nmHel, y OCTaBIIUXCS
[allMeHTOB Ha0IroAaeTcs HEMpepEIBHOE WA PEUIUBUPYIOIIEe TEUCHNUE.

IlenTpalbHOEe NO3HLHOHHOE TrOJIOBOKpY:KeHHEe HJIH IeHTpPaJbHBIMH
no3unuoHHbIH cuHApoM. K 3a6oneBamusm IIHC, xortopeie MoryT
compoBoxzaarecs III' oTHOcATCS WHCYNBT, OOBEMHBIE 00pa30BaHMs 3aIHEHN
YEPENHOM SMKHU, PpacCesHHBIM CKJIepO3, aHOMalIWH KpaHUO-BepTeOpaILHOM
o051acTH, NO3TOMY BceM manueHTaM npu moxo3peHuu Ha LI obssarensHO
nposenerre MPT romoraoro Mosra.

Y nauuentoB ¢ LN mpu orcyrctBum m3mMeHenuit Ha MPT crnenyer
IIOAyMaTb O MUTPEHb-aCCOLIMUPOBAHHOM T'OJIOBOKPY)KEHHH WU BeCTHOYIApHOMR
murpesr (BM). 3aboneBanue mporekaeT B BHAE IIPHCTYIIOB BECTHOYJISPHOIO
TOJIOBOKPY)KE€HHSI YMEPEHHOM WM BBICOKOM WHTEHCHUBHOCTH JIHUTEIBHOCTBIO OT
HECKOJIbKMX MHHYT [0 HECKOJBKMX 4YacOoB M Jaxe IHEW, KOTOPBIE MOTYT
COIIPOBOXKJATECA PBOTOM, CIIOHTAHHBIM HHUCTarMoM, (oto- u ¢GoHOGOOHEH.
KparHOCTE BO3HUKHOBEHUS IPUCTYIIOB Pa3IidHA: OT HECKOJIBKUX pa3 B AE€Hb 110
OJTHOT'O pa3a B HeCKONbKO JieT. CliemyeT oOpaTuTh BHMMaHue, 910 oT 40 mo 70%
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nanueHToB ¢ BM UCHBITHIBAIOT MO3UIMOHHOE TOJOBOKpyxkeHue. OHO He
00s3aTeIbHO  COMPOBOXAAET KaXKABIH IPUCTYI, HO NPH HAIWYHUA MOXKET
COXPaHSThCA B TEUYEHHE HECKONBKHMX YacOB M JaXe CYTOK IIOCIIE OKOHYaHHS
sinuszoga BM. Tommsora u omymenue nucbanaHca SBISIOTCA YacThIMH, HO
Hecneu(pUIeCKHMH COIMYyTCTRBYIOIMMMY CHMITTOMaMu BM.

JTAATHOCTHKA

Jo0pokadecTBeHHOe MNAPOKCH3MAJbLHOE MO3HIHOHHOE TOJIOBO-
Kkpy:xenne. Jlmarsoctuka I ocymecTBisieTcss Ha OCHOBaHHH IaHHBIX
KIMHWYECKOro oOcnenoBanus. Jl@arHo3 MOATBEPXKIAETCS MPOBOKAIMEH
TOIOBOKPYKE€HHMS W  (QUKCAledl THUIWYHOIO HHCTarMa C  IIOMOIIBIO
ITO3MI[MOHHEIX TECTOB, KOTOpEIE JKelaTellbHO MPOBOJUTH IOJ KOHTPOJIEM
Buaeonucrarmorpadgur (VNG) mwmm ouxkor @penzens. [Ipu orenke Hucrarma
YYHTBIBAIOTCS: XapaKkTep, HallpaBlieHUe, aMIUIATYAa KojieOaHui riIa3HbIX 070K,
JATEHTHBIA IEepUOJ, TMPOAOIDKUTEIFHOCTh, HCTOIaEMOCTb, OTBET Ha
PENO3ULMOHHEIE MaHEBPHI.

Jina  BeBNeHuUs camoro yactoro Bapuanta JIIIII, BeI3BaHHOrO
naronoruei 3IIK, a Takxe Oonee penxoro Bapuanta I mepenHero
nonykpyxsHoro kanana (I1I1K) ucmons3yeTcs TecT IirybOKOro 3anpoKuAbIBaHUS
rosiossl, auis onpenenerusa AT I'TIK — npo6a MakKiropa-IlarHuHu.

Tabnuya 1. NuddepennnanbHas JHATHOCTHKA NO3HIMOHHOIO
HHCTarMa npH pa3sHo# JOKAJH3alMH OTOJHTHA3a

Jloxanuzayua | Jlamenmmuuiii | Ilpodonicu- Hanpaenenue
omonumuasa nepuoo menbHOCb

BeprukanbHbIM BBEPX H
POTaTOPHBIN K HIDKEIeXKaIleMy
AL 3IIK i 5-30c yXY; PEBEPCHUBHBIN HUCTAarM
Iociie BO3BpAIlIeHUs NallleHTa
B MCXOJHOE IIOJIOXKEHHE

I"opr30HTaNBHEIN K
Jr I'TIK, - 10-60c HIDKeTeXaleMy yXy B 000ux
KaHaJIOoJINTHAa3 OOKOBBIX ITOJIOKEHUSIX TOIOBBI

I'opu3oHTANIBHEIN K
AT ITIK, - <3 MuH BEIIIIENIEKAIEMY YXY B 000MX
KYILyJIOIMTHA3 OOKOBBIX ITOJIOKEHHIX FOJIOBEI

BepTuKaibHEINM BHU3 U
POTATOPHEIH; OBICTpas Gaza
JIOI ITIK +/- <2 MHH | pOTaTOPHOI'O HHCTarMa
yKa3bIBaeT Ha MIOPaXEHHYIO

CTOpOHY




IlenTpanbHOEe MOZHIHOHHOE TIOJIOBOKPYKEHHE HJIM NEeHTPaJIbHBIH
no3uuHOoHHLIA cuHApoM. JuarHoctuka LIl sBnserca cmoxHoi 3amauein. B
HacTosIllee BpeMs OHa OCHOBaHa Ha BbliBleHuM HecoorBerctBui LI, B
OCTaJIbHOM CIIpaBeJIMBO YTBEpXKAAaTh, YTO 3TOMY KIHHHYECKOMY (EHOMEHY
yAenseTcs He3acoy>KeHHO Mano BHHMaHui. [Ipu nogo3peruu Ha LI momumo
mpoOsl  Jlukca-Xonmaiika ciexyeT BBIACHHTb, BO3HHKaeT JM HUCTarM Yy
OONIBHOrO B IIONIOKEHUH Jiea Ha CIHHE C MPSMO PACIOIOXKEHHOH IOJ0BOH,
TIOBOPOTAX TONOBHI HAIPABO-HAIEBO, [IPH 3alPOKKIBIBAHAK romosel Ha 30'.
XapakTEepUCTUKY LIEHTPAIBHOIO HUCTarMa: JIaTeHTHBIH mepuox coctapiseT 0-
3¢, MPOAOIKUTENBHOCTE — Oonee 60c, CKOpOCTh MeasieHHOH (ha3kl HHUCTarMa
>5°/C, HampaBieHHe MOXeT OBITH IIOOBIM, TiaBHOe otTiamuwe ot I —
HUCTarM He COBIAJaeT C IUIOCKOCTHIO MPeJoiaraeMoro opaXXeHHOro KaHaua.
YucTelli pOTAaTOPHBIM HHCTarM CIeQyeT CYWTaTh IPHU3HAKOM IIEHTPaJIEHOTO
nopaxenus. Hucrarm mpu LIIC He mcTomaeTcst BO BpeMeHH U COXpaHAeTCs
IpY IIOBTOPHBEIX IIO3MIMOHHBIX MaHeBpaX. Craenyer obOpamare ocoboe
BHUMaHHE Ha COIyTCIBYIOIIME HEBPOIOTHYECKHe HapyIIeHUs, OCOOEHHO
3aTparuBarolye CTBOJIIOBEIE CTPYKTYPHI ¥ Mo3xedok. [Ipu nonozpennu Ha LI
o0s3aTenbHBIM yClIOBHEeM sBisieTcs mpoBemenne MPT romoBHOro mosra,
OTCYTCTBHE HK3MEHEHHH Ha KOTOpod B COYETaHHMHM C COOTBETCTBYIOLIECH
KJIMHAYECKOM KapTHHOM MOTYT CBHUIETENLCTBOBATh B ok3y BM. Huctarm npu
BM BepTUKaNbHBIA, TOPU30HTANBHBINA WM POTATOPHBIN, HE UMEET JIATEHTHOIO
[IepHoJia M XapaKTepu3yeTcs HH3KOH ckopocTeio (2-7°/c). HampaBnenue
HHACTarMa He Bcerja COOTBETCTBYeT IUIOCKOCTH OHOTO  KaHala.
['opH30HTaNBHBIN Me€OTPOIHBIA MO3UIMOHHEIN HUCTarM npyu BM oTinn4daercs ot
AN I'TIK Hu3K0# CKOPOCTHIO, IOCTOSTHCTBOM M CHUMMETPUYHBIM XapaKTEPOM.
I'opu3oHTanbHEIA amoreoTponHslii HUcTarM Iipd BM MoxeT HMHUTHpOBaTh
kynynonutuas ['TIK. Orimmuunem BM saBisroTcs: ronosHas 007k, CBETOOO0SA3HE,
¢doHo(OOHS UK 3pUTENBEHAS aypa BO BpeMsl STIM3010B IOJIOBOKPY>KEHHUS

Tabnuya 2. Kpurepun nuarsocraxka BM cornacuo MKIT'B-3, Gera-Bepcus

Locmosepnas BM

Beposmnas BM

A He wMenee 5 3IU3010B
BECTHOYISPHOTO TOJIOBOKPY>KEHHUS
YMEPEHHOHU 1501078 BEICOKOH
WHTEHCUBHOCTH, JJIUTENIEHOCTBIO OT 5
MUHYT 0O 72 9acoB.

2. Hanvaue Murpesu ¢ aypoii wimu 6e3
Hee (B TOM dHCIEe B aHaMHE3e),
YAOBJIETBOPSIONIEH KpUTEPHUIM
Mex ayHapomHO#H KITacCUGUKAITAN
roioBHoM Oomu 3 nepecmorpa (MKI'b-
3).

3. ITlo «xpaWimer Mepe 50%

1. Hanmuuwe B aHaMHe3€e 3IIM3010B
BeCTHOYJIIPHOTO TOJIOBOKPYKEHUS, 10
MeHbIIIeH Mepe yMepeHHOH
BBEIPaKEHHOCTH.

2. OpuH U3 clenyromuX NPU3HAKOB:
a) HUTHIHE MUTPEHH,
YAOBIIETBOPSIIOILEN KPUTEPHAM
MKI'b-3, B T.4. ¥ B aHaMHEe3€;

©) CUMIITOMBI MUTPEHH OTMEYalIiCh
OoJsiee yeM npu ABYX IPUCTYIIaX
TOJIOBOKPY KEHHS;

B) IPUCTYTIEI CHCTEMHOT'O
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BECTUOYISPHBIX SIHU30/0B

CONPOBOXAAETCS KaK MHHAMYM OJHHUM

U3 CIEeIYIOMNX CUMITTOMOB:

e JonorHas OOJNb UMeET KAK MHHHMYM
IBE U3 CIEAYIOMMX XapaKTEPUCTHK:
A. OTHOCTOPOHHSIS IOKATH3ALIHS
B. mynecupyromuit xapakrep;
C. wuHTeHCHMBHOCTH  Oomu
YMEPEHHOM 10 BEICOKOIA;
D. yxynomeHwe Tnpd PYTHHHOM
¢bu3IecKoii HarpysKke.

e ®@oto- u hoHODOOUSI.

e 3purencHas aypa.

4. OrcyrcrBue npyrux 3abonesanmii,
OOBACHSIONINX TOJIOBOKPYKEHHE.

oT

T'OJIOBOKPYKEHHUS
IIPOBOLIMPYIOTCS. MUTPEHO3HBIMH
TpUrTepamMu (IIUIIEeBEIE TPUITEPEI,
HapyILIeHUs peXUMa CHa,
TOpMOHAJIbHBIE U3MEeHEHUS) Ooliee YeM
B ITOJIOBHUHE CIIyY4ER;

I') IPUCTYIIBI TOJOBOKPY KEHHS
KyIHPYIOTCS

IIPOTHBOMUIPEHO3HLIMH CPEICTBaMHU
Oosee yeM B IIOJIOBUHE CITydaeB.

3. OrcyTcTBHE OpYrHX 3a00NeBaHUH,
OOBSCHSIOIIUX TOJIOBOKPYKEHHE.

Crnenuduyeckoil naronoruu npu BM He o6HapyXuBaeTCss HA B OCTPOM,

HM B MEXKIIPUCTYIIHOM IIEPHOIE,

OOHAaKO CIEAYET YYMTHIBATE,

YTO B

MEXIPHUCTYITHOM IIEPHOAE BO3MOXXHO BBHISBIIEHHE HE3HAYUTENBHBIX IMPHU3HAKOB
nepudeprdeckoll ¥ MEHTPaIbHOM BeCTHOYIAPHON AUCOYHKINA IIPH COYETAHUH
BM c 6ome3snsto Menbepa. HambGomee uacto mpu BM o6GHapyxuBaeTcs
IIPEXONAIee ONHOCTOPOHHEE CHIKEHHE KaJlOPHUECKOro OTBETa, KOTOPOE
00BIYHO c11a60 BeIpaxxeHO. ClremyeT OTMETHTD, YTO y mauueHToB ¢ BM B 4 pasa
Yarie OTMEYaeTCcs PBOTA IIPY IIPOBEIEHUY KaJOPUYECKOTO TeCTa M0 CPAaBHEHUIO
C ManMeHTaMH, UMEIOIUMHU APYTo# IPOoQHIEs BECTUOYISPHBIX HAPYIIEHHIA.

JAD®OEPEHITVAJIBLHAS TUATHOCTHKA

IloMHMO OIEHKM KIMHHYECKOH KapTHHBI Ipu Il B 3aBHCHMOCTH OT
TTOKa3aHUi IIPUMEHSIOTCS Pa3IMYHbIE alnapaTHbIe METOTHKH:

- KOMILJIEKC BECTHOYIOMETPUIECKHUX TECTOB, B T.4.IIO3HI[HOHHEIE;

- TOHAJILHAS [IOPOroBas ay IMOMETPUS;

- MPT rojoBHOro Mo3sra ¢ KOHTPaCTHPOBaHHEM W NPHUIIEIBHEIM
BEIBEJIEHUEM MOCTO-MO3KEUYKOBOIO YIJIa;

- MP-anruorpagus;

- KT BHCOYHEIX KOCTEH;

- YIBTPa3ByKOBOE aHI'HOCKAaHUPOBAHUE apTepHii TOJIOBHI U IIIEH.
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Tabnuya 3. PaccrpoiictBa momumo JIIIII u BM, npu KOTOpPBLIX MOKET
BCTpeYaThes MO3HLHOHHBIH CHHIPOM.

Knunuueckuu cunopom

Ocobennocmu Ough. ouazHocmuKu

Boneszns Menbepa

IIpucTyns CHUCTEMHOIO TOJIOBOKPYKEHHEM
ITATENHHOCTHIO bi(s) HECKOJIBKUX JacoB.
I'opu30HTaNBHBIH HUCTarm MOXET

CaMOIIPDOM3BOJIBHO HM3MEHHTH HAllpaBICHHUE BO
BpeMsl MpPHUCTyNa, HO OOBIYHO 3TO IIPOUCXOIMT
He3aBHCHMO OT mojoxeHus Ttena. OpHako B
HEKOTOpPhIX paboTax BCTpedaeTcsl ONHCaHHE Kak
T€0TPOIIHOTO, TaK u anoreoTPOIIHOTO
TOPU30HTANIBHOIO IO3UI[HOHHOIO HHUCTarMa IpH
bM. Or [OIIII' B TakoM ciydae bM oTimyaer
GuIoKTyalus cioyxa, CHIKCHHE ClIyXa B JUala3oOHe
CPeIHHX W HHU3KWX YacTOT (B HAYaIBHBIX CTaIHIX)
¥ KonebaHMe 4acTOTHl M MHTEHCHBHOCTH IIymMa B

yIIax nepej IpUCTYIIOM.

Bectubymnsapnas
apPOKCH3MHUS

IToBTOpsIOITHECS KPAaTKOBPEMEHHBIE IIPUCTYIIBI
TOJIOBOKPYKEHHS IMTEIIBHOCTHI0O OT HECKOJIBKHMX
CeKyHA JO HECKONbKMX MHHYT. XOTd 3TH
IPUCTYNBl W MOTYT OBITH BBI3BaHBI HW3MEHEHHEM
IIOJIOXKEHUSI TOJIOBBI, 4Yallle OHH CIOHTaHHBI.
ITo3unmoHHBIE TPUITEPE! OOBIUHO OTIMYAIOTCA OT
JAIIIT. B ormuume ot AIIIIT B pesynerare
KaHaJIONKWTHa3a, B pUCyHKe HucTarMa npu BII Her
«kpemenao-nexpemenao». BII xopomo noanaercs
KOPPEeKLIHHM NPOTHUBOCYIOPOXHEIMU IIpernapaTraMi,
TaKMMU KaK kapbaMaszenuH.

Bectubynsapuas
IIBaHHOMA

IIpu BIIl (uHTpakaHanbHOM) TakKe OMKMCaH
TO3ULMOHHEIN TOPU30OHTAIBHBIN alOreOTPOIHBIN
HHCTarM. Y IallHeHTa ¢ aTUINHUYHELIM ITO3HIIMOHHBIM
HHUCTarMOM ¥ OJHOCTOPOHHHH JedUIIUTOM IO

AYIHOIIOTHYCCKHM H BGCTHGYII}IPHBIM TECTaM
ClIeayerT IIOMHHTB 8] HCOGXOI{HMOCTH
OHKOJIOITHYE€CKOI'O ITOHCKa. 3oHoi HHTEpECA

BBICTYIIACT MOCTO-MO3K€IKOBBIA YIOll.

Ilopaxenus cTBoNa MO3ra

ITo3uIMOHHEI HHCTArM, HE IIOJYHHSIIOIIHHCS

M MO3Keuka  (4epBd, | 3aKOHaM OBajbla, B COYETaHHH C OYaroBOH
BEPXHEH  MO3XEYKOBOH | HEBPOJIOTHYECKOH CUMITTOMATHKOH.

HOXKH), IIPOJIOJIrOBaTOro

MO3Ta W  YETBEPTOro

XKEIIyZlouKa
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Tabmuma 4.

AunddepennnaasHas

nepudepHYeCcKOro NO3MIHOHHOIO HHCTAarMa.

JHATHOCTHKA

MEHTPAJBHOIO H

I Ipu3Haku JUIIT Ilentpansusii [TH
JlarentHeld niepuon mpH | 1-30c (1-5¢ npu | 0-5¢
BBIITOJTHEHUH OTOJIUTHA3E
MO3UIIMOHHBIX TECTOB TOPH30HTAIBHOTO
MONIYKPY’KHOT'O  KaHaJa,
30c mpu  oronHTHAa3E
33HEr0  MOIYKPY>KHOTO
KaHaya)
I IpomOMmKHATETEHOCTD 5-60 (monmbmre pH | oT 5 10 > 60c¢
HHUCTarMa KyITyJOJIMTHA3E)
Hanpasnernne B IUIOCKOCTH | BepTukaneHbIi;
HUCTarma HCCIIeQyeMOro  KaHajia: | pOTaTOpHBIM, HE
TOPU30HTAJIBHBIH, COBIIAJArOIIHH ¢
MEHSFOIIHMI CBO€ | INTOCKOCTBIO
HallpaBlieHHe JiIs | TIOpaXXeHHOTo KaHana
TOPHU30HTAIBHOTO
IIOIYKPY’KHOI'O  KaHaja,
BEpPTUKAJIbHBIA BBEPX C
POTaTOPHBIM
KOMIIOHEHTOM TS
33JHET0  IMOIYKPY>KHOTO
KaHalla, BepPTHUKaJIBHBIN
BHU3 C  POTaTOpHBIM
KOMIIOHEHTOM TSt
BEPXHET0 IOIYKPY>KHOTO
KaHayia
HcromaemMocts HUctomaromutics He ucromaronmuiics
T'onoBokpyxeHHE Tunwgaxo BozmoxHoO, HO HE
00s13aTeNIbHO
TommHoTa, pBOTA Hepenxo, yacTo | Bo3MOXHEL, c
KOppENHUpyeT C | MHTEHCUBHOCTBIO
MHTEHCHBHOCTBIO HUCTarMa He KOppenupyeT
HHUCTarMa
TeueHne 3a00/IeBAHKS CnoHTaHHOE CroHTanHOE
BEI3IOPOBIICHHE B | BBI3JJOPOBIICHHE PEIKO

TedeHue 2-3 Henmenb y 70-
80%

(BO3MOXHO TIpH
BECTHOYIISIPHOM MUTDEHH)

CoueTanme c
MOIOIHUTEIFHEIMHA
HEBPOJIOTHYECKUMH

Her

Yacto BBISIBIISFOTCS
MO3KEUKOBEIE %4
TIa30IBUTATEILHEIE
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3HAKAMH HapylIeHHs
Pesyneratel ~ MarHutHO- | Hopma Paznuunsle  nopaxkeHus
pPE30HAHCHOH MO3KeUJKa, CTBOJIA
ToMorpabhun
Io3unuonunoe euyeHue ITosummonnsit  HHUcTarM | He addextuBHO
perpeccupyer
3AKJIIOYEHUE

PezroMupyst mpu3Haku Iepudepudeckoro W meHTpansHOro III° MoxHO

COCIaTh CIENYIOIINE BEIBOIBI:

. HeobOxomuM TimarencHEId cOop aHamHe3a 3200NeBaHHS C IIPUIENBHBIM
BBISICHEHHEM uHDOopMaIun 0 YepEImHO-MO3TOBBIX TpaBMax,
OHKOJIOTMYECKUX 3a00NeBaHMAX, HCTOPUU PEMO3ULIMOHHOIO JICYCHH,

€CJIH OHO UMEJIO MECTO.

. IIo BO3MOXHOCTH TO3HIIHOHHBIE TECTHl IOJKHEI IIPOBOJUTHECS IIOA
KOHTPOJIEM BHACOHHCTArMOrpapuu\CKOUK Wik O4koB DpeH3ens i

OIIPEOCIICHUA BCCX KOMIIOHEHTOB HHCTarMeHHOM PEaKIliin.

. Ilosummonusi Hucrarm npu I, B ommmume or LIII, Bcerna

NOMYUHAETCA 3aKOHaM DBajba.
. Hucrarm mpu I nonasnsetcs (ocnabepaer) dhukcanueii B3opa.

. Ilpm mopospenum nHa I’ cTrout OBITH O4YEHb BHHUMATEIBHBIMH K
aHaMHECTHYEeCKUM JTaHHBIM TallMeHTa: MOXET HMETh MECTO MPENBICTOPH

JIIIIT, Bo3pact crapire 50 et (4amie), OTCYyTCTBUE LIEHTPATIBHBIX 3HAKOB.

. Beicokass  3ddexkTHBHOCTE  BecTHOYNSIpHOH  peabunMTanmuMy KK
CaMOCTOSITeIbHOE KyNMUPOBaHWE CHMIITOMOB B TeueHwe [4-28 pmHEH

CBUETENbCTBYET B mons3y JIIIIT.

. Hamuume mneHTpanbHBIX 3HAKOB (LEHTpaJbHBIE TIJIa30BHraTeIbHEIE
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HapylleHWs U aTaKkChs), a TakKe OTCYTCTBHE COBIIAJEHMS HAIPaBICHHS
HUCTarMa ¢ IUIOCKOCTBIO IIPETIONaraeMoro BOBJICYEHHOIO TOIYKPYKHOIO

KaHala CBUICTENBCTBYET O HEHTPATHHOM XapaKTepe MOpakeHuUs.

8. Ilpm IIIII" obsi3arensHBIM ycloBHMeM sBiuseTcs mnpoeeaenue MPT

I'OJIOBHOTO MO3ra.

9. Ilpu LIII" u orcyrcTBUM n3MeHeHui Ha MPT romoBHOro Mosra (B T.4. ¢
KOHTPacTHPOBaHUEM), CIIEyeT MOMHUTH 0 BM, Kak BO3MOXHOM IIpHIHHE

IMO3UITHOHHOI'O HUCTarMa.
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