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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYyaJIbHOCTh TeMbI HCCJe0BaHus. B psie oTeuecTBEHHBIX U 3apyO0eKHBIX
naboparopuil monyyeHbl ()akThl O BOCIPOU3BOAMMOCTU CEpALIEM PUTMA 3aJIOBOU
CTUMYJISIIUU OJTY’>KZIAaIOIIEeTr0 HepBa 3JEKTPUYECKUM TOKOM. OJTH JaHHBIE HE MOTYT
ObITb OOBSICHEHBI TPAJAUIIMOHHBIMU TEOPUSIMU TE€HEpAlMU CEPJECYHOr0 pUTMA B
cuHoatpuaibHoM y3ie (A.A. 3yokos, 1936; H. Suga, M. Oshima, 1968; J.V. Reid,
1969; M.N. Levy et al., 1969; B.M. Ilokposckuii, 2007). B pe3ynsrare MHOTOJIETHUX
uccinenoBanuii B.M. IlokpoBckuM cdhopmyaupoBaHa KOHIICHIUS HEpapXUUECKOU
OpraHu3alliid B IIEJIOCTHOM OpraHu3Me pUTMOreHe3a Cepllla: B €CTECTBEHHBIX
YCIIOBUSIX CEPJICUHBI PUTM TEPBOHAYATHHO BO3HUKAET B TOJIOBHOM MO3Te B (popme
3QJIIIOB HEPBHBIX MMITYNIbCOB. [locnennue nepenarorcs no bH x cuHOarpuanpHOMY
y3iy (CAY) cepaua, u mpHu B3aMMOJACUCTBUN C HUM 00pasyeTcs ceplieuHbiii putM. B
LEJIOCTHOM OPraHu3Me BHYTPHUCEPIECUHBIN T€HEpaTop - 3TO KU3HEOOEeCIeUnBAOIIHIA
(haxkTop, COXpaHSIOMMK HACOCHYIO (PYHKIMIO Cep/illa, €ClIu LEHTpalibHas HEpBHas
cuctemMa (IIHC) He obOecneunmBaeT 3agaHue cepAeYHOro putMma. lleHTpanbHbIN
reHepaTop o0ecreuynBaeT aJanTHUBHBIE PEAKLUUU CEPALAa B €CTECTBEHHBIX YCIOBUSX.
CnocoOGHOCTh cep/illa BOCIPOU3BOAUTh pUTM, chopmupoBanHnblii B [IHC, Bo3moxkHa
B CHJly OCOOEHHOCTEW 53JIEKTPO(U3HOIOTMUECKUX MPOIECCOB, MPOUCXOASIINX B
nericMelrikepe cepaua. B3anMOCBA3b 3THX HEPApXUYECKUX YPOBHEW PHUTMOTEHE3a
OTIpENENSIeT COBEPIICHCTBO M HAIEXKHOCTh MEXaHM3Ma (POPMHUPOBAHUS CEPACUHOTO
putMa B 1ienoctHoM opranusme (B.M. [Tokposckuii, 2005, 2007, 2010).

KommbroTepHoe KapTUpOBaHHME oOuara T[EPBOHAYAILHOTO BO30YXKICHUS B
00JacTH CHHOATPUATIBLHOTO Yy37a SIBISIETCS OJHUM U3 AJIEKTPO(YHU3UOIOTHUYECKUX
METO/I0B, MO3BOJISIOIINX UCCIEN0BATh NEHCMENKEPHBIN MEXaHU3M.

Panee B OCTpBIX OMbITax Ha KOUIKAaX MPU YCBOEHUHM CEPILIEM PUTMa 3aJIOB
AIIEKTPUUYECKUX UMITYJIbCOB, HAHOCHUMBIX Ha NEpUPEPUUECKUN KOHEL IIEPEepe3aHHOrO
OJTy’KJTaroIIero HepBa ObUT YCTAHOBJIEH (DAKT pacHIMpEeHHs oyara NMepBOHAYAIBHOTO
B0o30yxaeHus (B.M. ITokposckuii, JI.B. ®enynosa, 1995).

OnHaKo, MCHOJIb30BAHHBIA B 3THX HCCIEAOBAHUSX METOJ KOMIIBIOTEPHOTO
KapTUpOBaHMsI OOJaJaeT CYUIECTBEHHbIM HEIOCTaTKOM: NpUOOp pEerucTpupyer
NPOEKIMIO CUTHAaja Ha MOBEPXHOCTh MHOKapJa M HE CIIOCOOEH PETUCTPUPOBATH
IIPOLIECCHI, TPOUCXOSIINE B TOJILE TKAHU.

Meton ontuueckoro notennuana (MU.P. Ebumos ¢ coasr., 2002; B.C. Ky3pmuH,
JI.B. Pozenmtpayx, 2012) obGnamaer orpoMHO# pa3pemiaromiel crnocoOHOCThIO, HO
MOJKET MCITIOJIB30BATHCS TOJIBKO HA U30JIMPOBAHHOM IIpenapare.

TakuMm 00pa3oM, CyIIECTBYIOIIME B HACTOSIIEE BPEMSI METO/IbI M3YUECHHS ouara
MEepBOHAYAIBLHOTO BO30YXACHUS HE OTPAXKAIOT MPOLIECChI, TPOUCXOSIINE B TIIyOHHE
TKaHU cepAlla, a JIUIb PETUCTPUPYIOT CUTHAJIBI, IPOCUUPYIOIIHNECS Ha MOBEPXHOCTh
ceplilia, XOTsI HCTOUHHUK BO30YKICHUS — MeHCMENKep JIEKUT B INIyOUHE TKaHHU.

VYuuThiBas BbIIENEPEUUCICHHOE, MPEACTABISIET HHTEPEC METO/I BU3yaJIU3al[UU
oyara CBEYEHHMS B OOJAaCTM  CHHOATPUAIBHOIO  y3Ja TOJ  JIEUCTBUEM
BBICOKOYACTOTHOIO  3JIEKTPUYECKOTO  MOJIsSI,  SIBJSIOIIETOCS  MAapKepoM  odara
MepBOHAYAIBLHOTO BO30YXKIeHUs. MeTon BHU3yalu3aliu odvara MepBOHAYaILHOTO
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BO30Yy)XJIeHUSI B BHJE MapKepa — ouara CBEUEHHS B BEHO3HOM CHHYCE CepAla
asarymky Obi1 Brepsble ucnonb3oBaH M.IO. IlepoBoit ¢ coaBropamu (2008). beut
BBISIBJICH OYar CBEUYCHHS B TOJIIE BEHO3HOTO CHHYCA CEpAlla JIATYIIKH U OTMEYCHO
YBEJIMYEHUE TUTOMIAAH 3TOTO oYara mpH ynpasisieMoil Opagukapanu.

OnHako, Takoe HCCIIeOBaHNE HUKEM paHee He MPOBOIUIIOCH Ha TEMIOKPOBHOM
KUBOTHOM, UYTO HEOOXOAMMO JJIsi DKCTPANOJSIIUM TOJYYeHHBIX (aKkToB Ha
dbopMHpoBaHUE PUTMA Ceplla y 4YeIOBEKa, MOCKOJIbKY JIaHHbIE, MOJYyYCHHbIE B
OMbITaxX Ha JIATYIIKAX, MaJ0 MPUEMIIEMBI JIJISl 3TOTO.

Crenenr  pazpaGoranHocTH TeMbl: Panee B BBICOKOYACTOTHOM
AIIEKTPOMAarHUTHOM TMOJI€ MPOBEACHBI HCCIENOBAaHUS MO BU3yalIM3allMd oOdYara
MEpPBOHAYAILHOTO BO30YXKJIEHUSI B BEHO3HOM cuHYyce cepana msarymku (M.IO.
ITepoBa ¢ coart., 2008, 2009, 2010). Buzyanuzanus ouara MepBOHAYAIHLHOTO
BO30YXX/IEHUSI B CHHOATPUAIHLHOM y3JI€ TEIUIOKPOBHOTO KMBOTHOTO HE M3y4YeHA.

Hear  wuccaenoBanusi:  BpisiBUTH  0COOCHHOCTH ~ BO30YXKIEHUS B
CHHOATPHUAIFHOW OOJACTH Cep/Ila KOUIKW MPH CIOHTAHHOM PUTME, B OTCYTCTBUU U
Opy HAJIWYUU  BaryCHO-CEpACYHOW CHHXPOHHU3ALMM C TIOMOINBIO  METOAa
BBICOKOYACTOTHOTO D3JIEKTPOMArHUTHOTO TOJS [JIs YDIyOJeHHs MPEeICTaBICHUH O
PUTMOI€HE3€E ceplia.

3amaum:

1. OLICHUTH MapaMeTphbl O4ara CBEUYEHHUs, MOJyUYEHHOTO C MCIIOJIb30BaHUEM
BBICOKOYACTOTHOTO 3JI€KTPOMArHUTHOTO TOJS B CHHOATpUAIbHON 00JacTu cepaua
HapKOTU3UPOBAHHOW KOILIKH, B UCXOJHOM COCTOSIHHMH,

2. OLICHUTH MapaMeTphbl O4ara CBEUYEHHUs, MOJyUYEHHOTO C MCIIOJIb30BaHUEM
BBICOKOYACTOTHOTO 3JIEKTPOMArHUTHOTO TIOJSi B CHHOATPHANIBbHON 00IacTH cepaua
HAPKOTH3UPOBAHHOW KOIIKH MPH CTUMYJISIIIUE OJTY>KJAIOIIET0 HEpPBa IEKTPUUYECKUM
TOKOM, 0€3 pa3BUTHS BaryCHO-CEP/IEYHON CHHXPOHU3AIINH,

3. OILICHUTH TMapaMeTphl O4Yara CBEUYCHHUs, MOTyUYEHHOTO C MCIIOJIb30BaHUEM
BBICOKOYACTOTHOTO 3JIEKTPOMArHWTHOTO TIOJNISi B CHHOATPHANBbHON 00NacTH cepiaua
HAPKOTU3UPOBAHHOW KOIIKH TP CTUMYJISIIIUK OJTY>KIAIOIIET0 HEPBa IEKTPUIECKUM
TOKOM, B YCIIOBHUSIX BaryCHO-CEPCUHON CHHXPOHU3AIINH.

OcCHOBHBIE N10/105KeHNS, BBIHOCUMbIE HA 3aLINUTY:

1. yBEJIMYEHHUE TUIOIIAN Ooyara CBEYEHHsI B CHHOATPUAILHOM Y3JIe KOILIKU
MO3BOJIIET CyAUTb OO0 YCBOGHMHM CEpJLEM CHUTHAJIOB, MOCTYMAKOIUX IO
ONy>KIaro1eMy HEPBY;

2. B OTJIMYUE OT MPEAJIOKEHHBIX paHEe METOJOB OLEHKU BO30YXIEHUS B
OpOBOMALICH cHcTeMe cepAala, METOA  BBIABICHUS y4yacTKa CBEUEHHUS B
AIIEKTPOMAarHUTHOM  BBICOKOYACTOTHOM TIOJI€  TO3BOJISIET  OIEHUTH  MPOIlecC,
MIPOUCXOJISITINIA B CAMOM Y3JI€, & HE €r0 MPOCKIINIO Ha MOBEPXHOCTH CEP/IIA;

3. IUIOMIA b OdYara CBEUYCHHUS KOPpPEIUpPyeT C YacTOTOM MMITYJIbCOB
(«mauek»),  UCTHOJB3yeMBIX IS pa3ApaxeHus  nNepudepudeckoro  KOHIA
OMyK/TafoIIero HepBa B yCIOBUSIX Pa3BUTHS BaryCHO-CEPACYHON CHHXPOHU3AIINM;

4, NPUHIIUAIBI OIEHKH TIpoIiecca BO30YXKIEHUS CHUHOATPUAIBHOTO Y3i1a
cepaua KOIIKM B BBICOKOYACTOTHOM  3JIEKTPOMArHUTHOM IIOJIE€  TO3BOJISIIOT
IpoCIeanuTh O0IIeONOTOTHYECKYI0 3aBUCUMOCTh PAaCIpOCTpPaHEHUsT BO30YXKICHUS B



MPOBOSAIIEH CUCTEME CEPALA.

Hayynasi HOBU3HA HCCJI€IOBAHUS:

1. BIEPBBIC YCTAHOBJIICHO HAJIMYME OdYara CBEUCHHS B BBICOKOUACTOTHOM
AIIEKTPOMAarHUTHOM TIOJIE B CHHOAQTpUAIbHOW 007acTu cepAlla TEIJIOKPOBHOTO
’KUBOTHOTO — KOUIKHU (B UCXOJIHOM COCTOSTHUM);

2. BIIEPBBIC OMNpEJEJCHbl 3HAYCHHsS] MapaMeTpPOB oOyara CBEUYCHHS B
CUHOATPUAJILHOM 00NacTH cep/lla KOIIKK MPH Pa3ApaKeHUU Oy>KJAIoIIero HepBa
3allllaMl UMITYJIbCOB TPU OTCYTCTBUU BaryCHO-CEPACYHON CHHXpOHHM3alUU (IpH
OpauKapann);

3. BIIEPBbIC YCTAHOBJICHBbl 3HAUYEHMsI MAapaMETPOB oOuara CBEYEHUS B
CUHOATPUATILHOW 00NacTH Cep/lla KOIIKK TPH Pa3ApaKeHUU OyKIA0IIero HepBa
3aJilaMy UMITYJIBCOB B YCIOBHUSAX BaryCHO-CEPACYHON CUHXPOHM3ALUUU (TIPU HAJTUYUU
YIpAaBIIIEMON OpaguKapIun).

Teoperuveckass W mNpakTHYecKasi 3HAYMMOCTh PpadoTbl. VccienoBanue
HOCUT TEOPETHUUECKUM XapakTep W, Onmarojapsi HCHOJB30BAaHUIO METOJIA
BU3yaJIU3allUl  BO30Y)XJCHUS B BBICOKOYACTOTHOM AJICKTPOMArHUTHOM  TIOJIE,
CONIEPKUT HOBBIE (PaKThl, JOMOJHSIOMIME W  PACHIUPSIONIUE HUMEIOLIUECs
MPEACTABICHUS] O HEPBHOM PETYISIMUM M MEXaHU3MaX pPUTMOTEHE3a cepaua, a
MMEHHO: CBEJIeHHUS 00 OCOOEHHOCTSX BO3HMKHOBEHHMS W PACHpOCTPAHEHHUS ouara
CBEUCHHS B CHHOATPHAIBHOW OOJACTH TMPHU BaryCHO-CEPICYHOUW CHUHXPOHHU3AIIMH.
[Tony4yeHHble TaHHBIE MOTYT OBITH MCIIOJNIB30BAHBI JJI JAAJLHEHUINErO UCCIEAOBAHUS
pUTMOrEHE3a CepLIA.

MetomoJiorusi 1 MeTOAbI HccaeqoBaHusA. PaboTa moctpoeHa Ha HOBOM METO-
JIOJIOTUU KCCIIEIOBAHMS Oodara MepBOHAYAIIBHOTO BO30YXJEHUS B CHHOATPUATIBbHOU
obsiacTu cepjia MyTeM BU3yaJIM3allUM €ro CBEYEHHUSI B BHICOKOYACTOTHOM AJIEKTPO-
MarHUuTHOM TOJIE.

OnbiTel  mpoBOAWJIMCHL Ha 14 OecnopoaHbIx Komikax Becom 3,5+0,4
KwiorpaMMoB.  JKUBOTHBIX  BBOAWIM B  HApKo3, JeJadd  TPaXEeOTOMHIO,
oTHpenapupoBaiu OMyxaarolire HepBbl Ha 1iee. [IpaBbiil HEpB Opayik Ha JTUTATYPHI U
nepecekanu. KUBOTHBIX MEPEBOJAUIN HAa HUCKYCCTBEHHOE JbIXaHWE, BCKPBHIBAIU
TPYIHYIO KJIETKY, nepukapa. Ha cuHoarpuanbHyro o0nacTh pabOTaroIIero cepiia
MOMEIIIATN yCTPOHCTBO st Busyanu3aiuu (ckanep KOJICU ¢dupmer Elsys, Cankr-
ITerepOypr, Poccus), mo3BomsiBIee CO37aTh BBICOKOYACTOTHOE 3JICKTPOMArHUTHOE
nosie (1024 I'n). CBeueHne perucTpupoBajIoOCh ClENUaIbHON BEICOKOYYBCTBUTEIBHOM
TeleKaMepoi (1000 CHUMKOB B CEKyHY). [IpoBonniu 3aMuCh
AIIEKTPOKAPANOTPAMMBI B TIEPBOM CTAaHIAPTHOM OTBEICHUM, PETHCTPUPOBAIN OYar
CBEUCHUS B CHHOATpUAIIBHOW 00NacTH, pa3apaxkanu Mnepudeprudeckuii KoHell
repepe3aHHoro OMYXIA0IIero HepBa 3aJIMaMu JEKTPUUECCKUX UMITYJIbCOB U3 3, 5, 7
UMIOYJIbCOB B 3aimax. Ilpm pasapaxkeHud TMOJydald BaryCHO-CEPJCYHYIO
CUHXPOHU3AIIMIO.

Peructpanuio ouara CBEYEHHs OCYIICCTBISUIA JO Pa3ApakeHUs HEpBa, MPU
pazpaxeHUu TMepuepudeckoro KoHIA ONyKJalolero HepBa 10 MOJy4eHUs
BaryCHO-CEpICYHOM CUHXPOHM3AllMM W TPU Pa3BUTUH  BaryCHO-CEpPACUYHOU
CUHXPOHM3allMM IMYTeM CTUMYJSIIMA HEpBa 3allllaMu, cocTosAmuMH w3 3, 5, 7



ANEKTPUUECKUX UMITYIbCOB.
OO1ue cBeneHust 0 HaOMIOACHUAX MPEACTaBIEHBI B TabmuIe 1.

Taoauua 1 — OO01me cBeaeHUs 0 HAOIIOIEHUIAX

Komn-Bo
Cepun dbpar- Kosn-Bo
MeTtozb! nccnenoBaHus MEHTOB | J>KHUBOT-
AKCIIEPUMEHTOB
HaOI10- HBIX
JICHUH
1.Buzyanuzanus 1.9nexTpokapauorpadus 14 14
ouara 2.Busyanuzanus nericMeiikepa cep/i-
NEPBOHAYAIBHOTO | I1a B BHICOKOYACTOTHOM AJIEKTpOMAr-
BO30YXKICHUS B HUTHOM I10JI€ 70
BbICOKOUacTOTHOM | 3.ChéMKa BumeoduibmMa 70
AIIEKTpOMarHuTHOM | 4.3MepeHune napameTpoB CBETAIIIE-
MoJie TIPY UCXOJHOM | TOCS oYara 1050
PUTME COKpAILECHUI
cepaua
2.Buzyanuzarus 1.Dnexkrpokapauorpadus 14 14
ouara 2.Buzyanmsanus neicmeiikepa cepa-
NEPBOHAYAIBHOTO | I1a B BBICOKOYACTOTHOM AJIEKTpOMAr-
BO30YXKJICHUS B HUTHOM I10JI€ 70
BbICOKOYacTOTHOM | 3.ChéMKa BuaeoduiIbMa 70
AIIEKTpOMarHuTHOM | 4.13Mepenune napameTpoB CBETAIIE-
noJie npu rocsi ouara 1050
pasapakeHun
OJTy>K1aro1IEero
HEpBa B OTCYTCTBHH
CUHXPOHU3AINH
3.Busyanmzarnus 1.2nextpokapauorpadus 14 14
ouara 2.Buzyanmsanus neiicmeiikepa cepa-
MEePBOHAYATIBLHOTO | I1a B BRICOKOYACTOTHOM DJICKTpOMAr-
BO30YXKICHUS B HUTHOM I10JI€ 70
BbICOKOYacTOTHOM | 3.ChéMKa BuaeoduIbMa 70
AIIEKTPOMArHuTHOM | 4.M3Mepenune napamMeTpoB CBETSAIIIE-
MoJie Py BaryCHO- | rocs oyara 1050
CEepIICYHOMN
CUHXPOHU3AINH
IIPH pa3ipakCHUH
OJTYy>K1aroIIEero
HEpBa 3aJIaMu U3
3,5, 7 uMIynbCOB
Bcero 1050 14




brok-cxeMa yCTaHOBKH MPEACTABICHA HA PUCYHKE 1.

Pucynok 1 — briok-cxema yCTaHOBKH

1- KOIIIKA, 2— KaMcpa i1 BU3yalIn3aluu odara CBEYCHMA B BBICOKOYACTOTHOM
QJICKTPOMAroHuTHOM I1I0JIC M TCJICKaMcpa, 3 — 0ok YHpaBJICHUA BbBICOKOYACTOTHBIM
QJICKTPOMAarouTHBIM I10JIEM, 4 — KOMIIBIOTCP JIA IIOJYYCHUA I/1306pa)KCHI/I51 oyara
CBCUCHMA B  BBICOKOYACTOTHOM  JOJICKTPOMArHWTHOM  IIOJIE MW PETUCTpaluu

QJIICKTPOKapAUOIrpaMMEI, 5 - QJIICKTPOAbI HaA 6J'Iy>KI[aIOHII/IX HCPBAX, 6 -
QJIICKTPOCTUMYIAITOP C JBJICKTPOJAaMHU IJIsI Pa3apaKCHUA HepI/I(i)epI/I‘{eCKOl"O KOHIIa
IICpCPpC3aHHOro 6J'IY)KI[aIOHIeFO HCPBaA, 7 - IIITAaTUBBI, 8 - ImpoBoaa OT

3J'I€I(TpOKapI[I/IOFpa(1)I/I‘—IeCKI/IX QJICKTPOOOB, 9 - arapar HCK}’CCTBGHHOﬁ BCHTHJIILIN
Jerkux «Buray

KoMmmbrorepHas mporpamMMa 1O  WHTEHCHUBHOCTH  CBEUCHHUS  Jenana
ToMOTrpauIecKrue Cpe3bl CBETAMIETOCS o4yara B CHHOATPUANBHON 00JacTu cepiia
komrku. Ompeaensif TUIONaaAd KaXKIOTO U3 CPe30B, PACCTOSHUE MEXKIY Cpe3aMH,
paccTosiHUE, MPOXOJUMOE BO30YKJIEHHEM (CBEUCHHMEM) B KaxJoM cpese (puc. 2).
[IporpamMma CTpomsia TUCTOTPAMMBI SIPKOCTH CBEUCHHSI M THCTOTPAMMBI JIJIMH BOJIH
CBCUCHHUSI.
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Pucynoxk 2 — Cpe3bl oyara CBEYCHHUS B CHHOATPHAILHOM Y3JI€ CepAIa KOIIKH

CneBa mo Beprukaiv IMdpaMH yKa3aHbl HoMepa cpe3oB: 1 — obmactb
HamOoJiee WHTEHCUBHOTO CBEUCHHSI, COOTBETCTBYIOIIAs OdYary IEepPBOHAYAIHLHOTO
BO30YXIIeHUs1 (caMblii TITyOOKHWI cpe3), HOMEpa CpEe30B IOBBIMIAIOTCS B CTOPOHY
snukapaa (2 — 7); h — paccrosaue mMexay cpezamu; d — paccrosHUE, MTPOXOAUMOE
BO30YK/IEHHEM (CBEUECHUEM) B KAXkKJIOM CpEe3€ M0 TOPU30HTAIIH.

[Tnomank cpe3a CBHIACTENBCTBYET O BEIIMUMHE ydacTKa TKAaHH, OXBAYCHHOTO
BO30ykIeHueM. [lmomans omeHWBagach MO CKaHOTpaMME W, MCXOMIS M3 BEJHMYUHBI
VBEITHUCHS, [IEPEBOMIACH B HICTHHHOE 3HAYCHUE B MM .

PaccTosHne MexXay cpe3aMH  CBETAIIETOCsSd odara OTpakaeT IyTh
pacripoCTpaHEeHUsT BO30Y)KJICHHUS B BEPTUKAJILHOW IIJIOCKOCTH, YeM OOJIbIIe
paccrosiaue Mexnay cpezamu (D), Tem BeIIe CKOPOCTH  pacmpoOCTpaHEHHUS
BO30YXICHUS TIO BEPTUKAIIH.

Paccrosinue, mpoxomumoe Bo30yXI€HHMEM (CBEYECHHEM) B KaXKJIOM Cpe3e B
TOPU30HTAJIBLHON TIOCKOCTH, 3aBUCHT OT PACCTOSIHHS, IMPOWIESHHOTO BO30YXICHHEM
W3 TEPBOHAYAILHOTO Oyara B COUHHIYY BpeMeHH. [lOCKOIBKY Bpems (QuKcarum
OJIMHAKOBO JIJIT BCEX CPE30B, TO IO ATOMY IMapaMeTpy MOXHO CYIHTh O CKOPOCTH
pOBEICHUS BO30YKIeHHs: yeM 310 pacctosiaue (d) Oosblie, TeM 00JbIIe CKOPOCTb.

['mcTorpaMMa SIPKOCTH CBEUEHHs OTpaXkaeT CHJIy IIpolecca BO30YKICHUS.
['mcTorpaMMa JJIMH BOJTH OTPaXKAET CIEKTP CBEUCHHSI.

Paznpakenue mnepudepuyeckoro KOHIA Mepepe3anHoro Oy Iafolnero Hepsa
OCYHIECTBIISJIOCH € HMCIOJIB30BaHMEM  3JeKTpocTtumyisitopa  OCY - 1
AIIEKTPUUYCCKUMHU HUMITYJIbCAMHU JUIUTEIBHOCTBIO 2 Mc, yactoroi 20 I't, aMrmuTy o
1B.

CTaTHCTHYCCKUN aHAIM3 PEe3yJbTaTOB MCCICAOBAaHUSA OBLI IMPOBEICH C
ucnoas3oBanreM mporpamm: «Statistika 6,0 for Windowsy. Beraucasnmch BeTHUHHBI:
M — cpemnsas apudmeTrmueckas, M — cTraHgapTHas omuOKa cpeaHen
apudmernueckoir, P — ToOKa3aTenb TOCTOBEPHOCTH pa3lIM4Mil. 3a TOCTOBEPHBIC
pa3iuurs B CPABHCHHH CPEIHUX BEJIUYHMH B TIAPHBIX CPaBHEHHSX Opaiu t-KpuTepuii
Croeronenta nipu p<0,05.
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CreneHb 10CTOBEPHOCTH U anpodanus pe3yaibTaToOB:

M0 MarepuangaM IuccepTanuu omyoaukoBaHa 21 meuaTHas paborta, 4 U3 HUX B
KypHaJIaxX, BKIIOYEHHBIX B MEPEYEHb BEAYIINX PELEH3UPYEMbIX HAYUYHBIX KYpPHAJIOB
U U3JAaHWUH, B KOTOPHIX JOJKHBI OBITh OMyONMKOBAaHBI OCHOBHBIC HAy4YHBIC
pE3YJIbTaThl AUCCEPTALUU.

JlaHHBIE TTOTy4eHHBIX HaOmoneHut Obuth npeacrarieHsl Ha VIII Poccutickom
HallMOHAJIbHOM KoHrpecce «YenoBek u jekapctBo» (MockBa, 2014), nHa XX
MEXAYHApOJHON Hay4yHO-TIpakTHueckol koH(pepeHnuun «Hayka Byepa, ceroms,
3aBTpa» (HoBocubOupck, 2015), Ha XX MeXAyHApOAHOW HAy4YHO-TPAKTUYECKON
koHpepeHin «CoBpeMEHHbIE TEHJICHLIUU B HayKe, TEXHUKE, O0Opa30BaHUM»
(Cmomnenck, 2016), va V Coezne ¢usnonoroB CHI™ (Coun, 2016).

CrpykTypa u 00bém padorbl. [{uccepranus uznoxkeHa Ha 112 crpanwuiax
MAaIllMHOMUCHOTO TEKCTa W COCTOMT W3 BBEIEHMs, 0030pa JUTEpaTyphl, IJIABBI
METO/OJOTUSI M METOJIbl MCCJIEAOBaHUs, 3 TMIaB COOCTBEHHBIX HCCJIEIOBAHUH,
3aKJIIOYEHHUS], BbIBOIOB, OMbOauorpaduu (109 HCTOUHHUKOB JTUTEpPATYphl HA PYCCKOM U
20 — Ha MHOCTpaHHBIX s3bIKax ). PaboTa comepxut 41 pucyHok u 6 TabIuII.

OCHOBHOE COAEPKXAHUE PABOTbBI

Pe3yabTarhl ncciieI0BAHUS M UX 00CYKICHUE
Hcxonnoe cocrossHue

OKCHEPUMEHTHI BBINOJHEHBI Ha 14 HApKOTU3UPOBAHHBIX KOIIKaX THOIEH-
TaJIOM HATpUs, HAXOJSAIIMXCS HAa UCKYCCTBEHHOW BEHTWIALIMU JETKUX, CO BCKPBITON
IPYOHOM KJIETKOM M mepukapAoM. Bo BpeMs ombITOB ObUIO CHATO 5 (UIBMOB Ha
KaKJIOM >XKUBOTHOM. M3 kaxmoro ¢uibma Obulo otoOpaHo mo 15 kaapos, T.e. 70
KaJIpOB B KaXJIoM ormbiTe. TakuMm oOpazoM, Bcero uszydeHo 1050 wucciemoBaHuit
(¢hparMeHToB BUI€O(PUIHMOB.

YacToTa cepIedHbIX COKpaIleHn cocTapisa 125,7+£2,2 B MUHYTY.

[Ipn BO3AEHCTBMM Ha CepAUE BBICOKOYACTOTHOTO H3JEKTPUUYECKOrO MO
4acToTa CEpJEYHbIX COKpallleHWid JocToBepHO He wu3Mmensuiace (P>0,05). B
CUHOATPUATLHOM 00JIacTH BO3HMKAN odar cBedeHus. LleHTp cBersmierocs odvara
pacrionaraicsi Ha pacctosauu 2,1+0,04 MIIITMMETPOB MO JUAroHalIW OT YCThS
KpaHUAJIbHOM TOJI0M BeHbI. Bpemsi Mex 1y MOSIBICHHEM odara CBEYeHHs U 3yoriom P
Ha IIEKTPOKapArOrpaMme ObUTIO MOCTOSHHBIM U cocTanisuio 0,07+ 0,01 cexyHnabl.

[lnomans ouara cBeueHus cocrapismia 19,17+0,73 MM Buytpu Hero
BBIJICTISTIaCh 00JacTh HAMOOJbIICH SPKOCTH CBeUEeHHS, ruiomaaso 1,32+0,08 MM,
CornacHO paHee TOJYYEHHBIM JaHHBIM COMNOCTAaBJICHHUS CBETALIEHcs o0nacTu
HauOOJNBIIEH SPKOCTH W oyara TMEPBOHAYAIBHOTO BO30YXKICHUS, BBISBISIEMOTO
METOJIOM 3JIEKTPOJHOTO KapTUPOBAHMS B BEHO3HOM cHHYce cepaua jsarymku (M.IO.
ITeposa, 2010), o6macTh HaMOOBIIIEH IPKOCTH CBEUEHUS COOTBETCTBYET MO pa3sMepy
M JIOKAJIM3alMM odYary MepBOHAYAIBHOTO BO30yxkaeHus. Takum oOpazowm,
HaOJIIOJaeMBbIl  CBETSAUIMICS oOdYar BKJIOYAaeT B ce0sS ouyar MepBOHAYAIBHOTO
BO30YXICHUS ¥ 30HY PaCIpPOCTPAHEHUS BO30YKICHUS.
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C moMouIpl0 KOMIOBIOTEPHON MPOrPaMMbl IO WHTEHCUBHOCTU CBEUYEHMS ObLIH
caenanbl 7 ToMOTrpaduUYecKUX Cpe30B ouyara CBEYCHHs] B CMHOATPHAIBLHOM 00JACTH
cepaua Komkd. Bo30yx/ieHne B CHHOATPUAIbHOM 00JIACTH PacHpOCTPAHSIIOCH KaK B
BEPTHUKAIBLHOM, TaK M B TOPU30HTAIBLHOM HampasieHusix (puc. 3). B tabmune 2 npen-
CTaBJICHbI TapAMETPbl TOMOTpaPUUECKUX CPE30B OYara CBEYEHUs] B CUHOATPHAJIbHOM
o0yacTu cepua KOIKH B UICXOIHOM COCTOSIHUH.

£ > 5
e 4
= 3

2

1

Pucynok 3 — Tomorpaduyeckue cpe3bl CBETAIIETOCS ouyara B CHHOATPUAIbHOU
00JIacTH cep/ria KOIIKY 10 HHTEHCUBHOCTH CBeUCHHS (2—7)
1 — HauOosnpIas M0 UHTEHCUBHOCTHU 001aCTh CBEUCHUS O4ara

Ta6muma 2 — Ilapamerpbl TOMOTrpaUUYECKUX CpPE30B oOuara CBEUYEHHUS B
CHHOATPHAIILHOM 00J1aCTH CepJilia KOIIKK B UCXOHOM cocTossHuH (M=+m)

Howmep cpesa odara cBeUeHHsI B CHHOATPHAIBHON 00JIACTH cepiia
[TapameTpsl 1 5 3 4 > 5 7
Paccrosinue,
IIPOXOIUMOE
B Cpe3e 10 8 10142001 0,14+0,01 (0,18+0,01 |0,28+0,01 |0,31+0,01 | 0,32+0,01
ropmontamn | 5 2 | P>005 |P:<0001 |P,<0,001 |Ps<0001 | P¢<0,001
(d), B Mm € Z
2
Paccrosuaue 2
MEXTY § =
cpesamu 8 = 00439 | 00440 | 00440 | 00439 | 00439 0,0440
(h), B MM +0,0004* | £0,0004* | £0,0003* | £0,0004* | £0,0004* | +0,0003*
[Imomane
1355+0,3
Cpe30B , 1,32+(2,18+0,10 | 2,96+0,10 |4,61+0,13 | 7,43+0,18 5 19,17+0,73
(S) B Mm 0,08 | Pi<O00L | P<0001 | P;<0001 | Pe<OQ0L |, Sy | Ps<000L
5<),

[Ipumeuanue: P — mocToBepHOCTH MKy cTosiOnamu: Py — mexny 1 u 2, P, — mexny
2u3,P;—wmexny3ud, Pp—wmexny 4ud, Ps—mexny 5u b, Pg—mexny6u 7.
* - P>0,05 — nocTroBepHoCTh MEXKAY hj6.
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Kak BumHO n3 pucyHka 3 u TabmuIel 2, IPU pacIpOCTPaHEHUU BO3OYKICHUS
OT oOdYara CBEYCHHS K TOBEPXHOCTH CHHOATPUAIBHOW OOJIACTH CepAla KOIIKH
IJIOMAAh TOMOTPadUYECKUX CpPE30B Odara CBEUCHHUS yBEIHUMBAEeTCI. B Tom ke
HANPaBJICHUH OTMEUACTCA YBEIMUYCHHUE DPACCTOSHUH, MPOXOAUMBIX BO30YKICHHEM
(cBeueHueMm) B KaxaoMm cpese. [lpuyem B Ooree MOBEPXHOCTHBIX —Cpe3ax
BO30OYXKJICHHE paclpocTpaHseTrcss ObIcTpee, ueM B 0Oojiee MIyOOKHX, O UéM
CBUJIETEIBCTBYIOT 00JIee ITUPOKKE MTOBEPXHOCTHBIE CPE3HI.

SpkocTh ouara CBEYEHHSI B CHHOATPUAIBHOM 0OJacTH cepllia y KOIIeK
coctaBisia 248,0+3,8 out, quanazoH qiuH BoH oT 460,7+1,3 mo 570,7+£2,6 HM.

IIpu OTCYTCTBUH BAryCHO-CEPACYHON CUHXPOHU3AUU

[Tpu cTuUMymsiuu OMy»XIAIOMIEr0 HEPBAa UMITYJILCAMUA OTMEUAJIOCh YPEKEHUE
pUTMa cepJilla: YacToTa CEpACUHBIX COKpalleHuil cocrasisia 114,7+2,0 B MUHYTY.

[{enTp ouara cBedeHus: cMmemaics Ha paccrosaue 4,10+0,05 MummMeTpoB 1Mo
JIMArOHAaJIA OT YCThS KPAaHUAJIbHOW MOJION BEHHBI.

Bpems Mexay mnosBiI€HMEM ~oyara CcBedeHMs u  3youom P Ha
anekTpokapanorpamme koaedanock ot 0,07 + 0,02cexkynast o 0,144 0,02 cexyHabl.

MakcuManpHas IUIOIIAAb odara cBedeHust cocraBisuia 25,14+1,02 MM
(Tabmuna 3), 4TO MPEBBINIANIO TUIOHIAAbL O4Yara CBEUEHHUsS IMPU HCXOJHOM PUTME Ha
31,1%.

Tabamua 3 — Ilapamerpsl TOMOrpau4ecKUxX Cpe30B odara CBEUCHHUS B
CUHOATpUAJILHOM o00JIacTH cepjlia KOIIKK TpPH OTCYTCTBHUU BaryCHO-CEPACYHOM
cuaxponuszarnuu (M+m)

2

[ apamerpb! Howmep cpesa o4ara cBeieHrs B CHHOATPHATBHOM OQMACTH ceprLia

1 2 3 4 5 6 /
Paccrosmne,
TIPOXQIMMOE
BCPECTIO 3 016£001 016+001 | 016£001 | 0,194001 | 032001 | 0374001
TOPHBOHTAT g%% "1 PS005 | PRO0OL | POQOL | P<OO0L | Pw0001
(@).Brn 2 2
Paccrosmie g g g
MEKIY 00440 00440 00440 00441 00440 00440
crosvi (), B +00003* | +00004* | H00003* | #00005* | +00005* | +00003*
MM
IInorap

188000 | 200£008 | 420:0,12 | 8314038 | 1625:055 | 2514092
cpexoB(S) | 129408 P<0001 | P<0001 | P<0O001 | P<0001 | Ps<0001 | P<0001

BMM
[Ipumeuanue: P — mocToBepHOCTH MKy cTosiOnamu: Py — mexny 1 u 2, P, — mexny
2u3,P3—wmexny3u4d, Py—mexny 4ul, Ps—mexny Su b, Pg—mMexny 6 u7

* - P>0,05 — nocroBepHOCTH MEX Y hig

. 2
[Tnomaaer obmacTu HauOOJIbIIIEH IPKOCTU CBeueHHs coctarisuia 1,294+0,08 mm

W JOCTOBEPHO HE OTIMYAIaCh OT TAaKOBOM IIPU HMCXOAHOW YacCTOTE CEPACYHBIX
COKpAIllCHUH.
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[lIpu cTumymsiiuu  Omy)K7aromero HepBa B 0ojee MOBEPXHOCTHBIX CIIOSX
BO30YXJCHUE pacpOCTpaHsieTcs ObicTpee, YemM B Oojee MIyOOKHX, O YeM
CBUJIETEIBCTBYIOT 00JIee IMTMPOKKE MTOBEPXHOCTHBIC CPE3BI M X OOJBITIAs TIIOMAIb.

SpkocTh ovara CBEYEHHUSI B CHHOATPUAJILHON 00JIacTH cepilla y KOIIEK Mpu
pazapakeHud Nepudepruueckoro KOHIA MPABOro OMYKIAIOIIEr0 HepBa 3ajimamu
ANMEKTPUUYECKUX HMITYJIbCOB cocTaBisiina 250,0+0,3 OuT, nuama3oH IJWH BOJH OT
460,9+1,8 1o 600,5+2,1 HM.

IIpu BarycHo-cepae4HO CHHXPOHU3AIUA

[Ipy HaCTyIJIEHUM BaryCHO-CEpJIEYHOM CHUHXPOHHU3AIMHU, OOYCIOBICHHON
pazapakeHueM ONyXJaroliero HepBa 3ajnaMu U3 3 3JEKTPUYECKUX HUMITYIbCOB, Y
KOIIIEK 4YacTOTa CEpAECYHBIX COKpamieHuu cocrasisna 110,242,2 ynapoB B MHHYTY;
MpU 3alMax u3 5 u 7 UMMOYIbCOB, COOTBETCTBEHHO: 84,1+1,8 u 67,7+1,7 ynapoB B
MUHYTY.

[lenTp cBeTdlierocss ouara CMemaics npu 3 umiylbcax B 3aine Ha 4,99+0,05
MWUJIMMETPOB II0 AMArOHAJIM OT YCThsl KpaHUAJIBbHOW NOJION BeHBI. 1Ipu 3anmax u3 5
U 7 UMIIYJIbCOB, COOTBETCTBEHHO: Ha 68,2+0,5 m Ha 68,2+0,5 MUIUIMMETPOB IO
JIMArOHAIIA OT YCThsl KPAHUAJIbHOW MOJIOW BEHBI.

Bpems Mexnay mosBieHMeM ~oyara CBeueHMs u  3yonmom P Ha
anekTpokapauorpamMmme coctasisuio 0,12+0,02 cekyHapl npu 3 UMIynbcax B 3aJIl€;
npu 3aimnax u3 S5 u 7 umirynbeoB - 0,15+0,01 cekyH.

[Inomaas oyara CBEUYEHUS TIPU BaryCHO-CEpJECYHON CHHXPOHHU3AIUU,
BBI3BAHHOW CTUMYJISALIMEH ONY)XKIAloIIero HepBa 3allllaMd U3 3 AIIEKTPUUYECKUX
WMIYJIbCOB, cocTaBisiia 44,82+1,48 MM2, YTO IPEBBIIAJIO TUIOMIAAb O4Yara CBEUCHUsI
IIpU CTUMYJISILIMKM HEepBa 0e3 CUHXpOHM3auuu Ha 78,3%, a Mpu UCXOJHOM PUTME - Ha
133,8%.

[Tnomansr obsactTu HaUOONBIIEH SPKOCTU CBeYeHUs Obuia paBHa 2,9040,11
MM° M TpEBHINANA AHANOTHYHYI0 [UIOMAAb [PH CTHMY/LIMA HepBa 0c3
cuHxpoHuzanuu Ha 124,8%, a mpu ucxonHoM putMe - Ha 119,7% (tabnuia 4).

[Ipoucxonuiio  yBeIWYEHUE PACCTOSHUM, MPOXOJUMBIX  BO30YXKIECHUEM
(cBeueHHMEM) B KaXJOM Cpe3€ B TOPU30HTAJIBLHOM IUIOCKOCTH, B TO BpeMsl Kak
pacCTOsTHUE MEXK]ly CPE3aMU OYara CBEYEHUs JI0CTOBEPHO HE U3MEHSIIOCH.

SApxocTh oyara CBEUCHHsI B CHHOATPHAIBHOW OOJIACTU Cep/lia y KOIIEK IMPHU
BaryCHO-CEpIEeYHON CUHXPOHM3ALINH, 00yCIIOBJICHHOU paszipaxxeHuem
nepudepruveckoro KOHIIA TMPaBoOro  OMYKJAIOIMIero HepBa 3ajmamMud U3 3
AIEKTPUUYCCKUX UMITYJIbCOB, cocTapisia 250,7+0,7 OuT, nuama3oH JUJIMH BOJH OBLI
paBeH oT 455,0,5+£2,1 no 540,3+1,4 am.

MakcumanpHasi —IUIOIIQJb OdYara CBEYEHUS TNPU  BaryCHO-CepACUHOU
CUHXPOHM3AIIMM, BBI3BAHHON CTUMYIISIIMEH ONyXJaroliero HepBa 3aimaMu U3 5
IEKTPHYECKUX HMITYIbCOB, COCTaBIsUIa 67,92+1,72 MM?, uto Ha 51,6% HpeBbImAano
IJIOIIQlb OYara CBEUEHUs] IPU BaryCHO-CEpJACUHONM CHUHXPOHHU3AIMU, BBI3BAHHOMU
pasnpaxkeHrueM OTy>KJIAI0IIero HepBa 3aJIMaMu U3 3 AIEKTPUUIECKUX UMITYIbCOB.

[Tnomaner ob6nacTu HauOOJIBIIEH SIPKOCTH CBeUeHUs Oblia paBHa 5,05+0,2 MM
W TpeBbIIaNa TUIONAAh O0JACTH HaWOOJNbIIEH SPKOCTH TMPHU BaryCHO-CEPIACUHOMN
CUHXPOHM3ALINY NpH 3 uMITylibcax B 3airme Ha 74,1%.
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[Tpoucxommio  yBeldMUYEHHUE PACCTOSHUM, MPOXOJUMBIX  BO30YXKICHHUEM
(cBeueHMEM) B KaXXJOM Cpe3e B TOPH30HTAJbHOW IJIOCKOCTH, B TO BpeMs Kak
paccTosiHIE MEXKAY Cpe3aMu Odara CBEUEHHS J10CTOBEPHO HE U3MEHSIIOCH.

SIpkocTh Oyara CBEYEHMS B CHHOATPUAIBHOW 00JacTH cepila y KOUIeK MpH
BaryCHO-CEpICYHON CUHXPOHHU3ALINH, 00yCJIOBIECHHOU pasapakeHUeM
nepudepuueckoro KOHIIa MpaBoro OMyXAAIOIIEro HepBa 3ajlmaMu U3 5
AIIEKTPUYECKUX HMITYThCOB, cocTaBisuia 250,8+0,9 Out, nuama3oH UIMH BOJH OT
430,0+£3,2 no 630,3+2,5 HM.

MaxkcumanpHas IJIOLAAb OdYara CBEYEHUS NPU  BaryCHO-CEpAECYHOU
CUHXPOHHU3ALUM, BbI3BAHHOM CTUMYJSIIMEN ONyXKJAlolEero HepBa 3aimamMu u3 7
SIEKTPHYCCKUX MMITYIIbCOB, COCTaBIIsIa 84,49 +3,15 MM?, uto Ha 24,4% IpeBHIIIANO
IUIONIa/Ib OvYara CBEYCHHs MPU BaryCHO-CEPACYHONW CHUHXPOHM3AIMH, BBI3BAaHHOM

pasapakeHreM OIIyKIaroIIero HepBa 3aJIMaMU U3 5 AIEKTPUYECKUX UMITYJIbCOB.

Ta6muma 4 — Ilapamerpbl TOMOrpaUyYecKuX Cpe30B oOuara CBEUCHUS B
CHHOATPHAILHONW 00JaCTH CEeplia KOIIKHM IPH BaryCHO-CEPACYHON CHHXPOHH3AIMH
(M+m)

BarycHo-cep/ieuHasi CHHXPOHHU3AIHSI
Homep cpesa 3 uMMmyJbca B 3aJ1e| 5 UMITYJIbCOB B 3aJIMT| 7 UMITYJILCOB B 3aJII
1 2 3
ITomans cpesos (S) B Mm°
S1 obOnacThb 2,90+0,11 5,0540,20 8,06=0,60
HanbOosee P,<0,001 P,<0,001
MHTEHCUBHOIO P5<0,001
CBCUCHHMS OYara
S2 4,20+0,15 7,414£0,26 9,89+0,62
P;<0,001 P,<0,001
Ps<0,001
S3 5,69+0,24 10,19+0,39 13,91+0,92
P;<0,001 P,<0,001
Ps<0,001
S4 10,63+0,53 14,63+0,59 20,73+0,13
P;<0,001 P,<0,001
Ps<0,001
S5 13,70+0,44 26,22+0,89 31,82+0,12
P,<0,001 P,<0,001
P3<0,001
S6 29,09+0,91 47,70+1,20 60,54+0,21
P,<0,001 P,<0,001
P3<0,001
S7 44 80+1,48 67,92+1,72 84,49+0,31
P,<0,001 P,<0,001
P3<0,001
PaccrosiHue, mpoxoauMoe B cpese 1o ropusoHTanu (d) B Mm
d2 0,12+0,01 0,16+0,01 0,16+0,01
P;<0,001 P,<0,001
Ps>0,05
d3 0,13£0,01 0,1940,01 0,17+0,01
P,<0,001 P,<0,001
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Ps>0,05

d4 0,16+0,01 0,26+0,01 0,36+0,02
P,<0,001 P,<0,001

P3;<0,001

d5 0,37+0,01 0,47+0,01 0,46+0,01
P1<0,001 P,<0,001

Ps>0,05

d6 0,46+0,01 0,48+0,01 0,66+0,02
P1<0,001 P,<0,001

P;<0,001

d7 0,84+0,01 0,50+0,01 0,74+0,01

P1<0,001 P,<0,001

P;<0,001

[Ipumeuanue: P - nocTtoBepHOCTh MeXy cTonbmamu: P;— Mexay 1 u 2, P, — mexay 3
ul,P;—mexny3u?2

[Tnomane obiaacti HauOOIbIIEH HHTEHCUBHOCTH CBEYCHHUS odara Oblja paBHA
8,06£0,60 MM® u MpeBbIaga IUIOMAAb O0JaCTH HAWMOOJBIIET0 CBEUYCHHS IIPH
BaryCHO-CEPICUHON CUHXPOHU3AIIUM NIPU S5 UMITYJIbCax B 3ajiie Ha 59,6%.

[Ipoucxomuio  yBeIWYEHHUE  PACCTOSHUN, TMPOXOJUMBIX  BO30YKJICHHEM
(cBeueHHEM) B KaXKJIOM Cpe3e B TOPU30HTAJIBHOM IUIOCKOCTH, B TO BpeMs Kak
pacCTOSIHUE MEXIY CpEe3aMu odara CBEYEHHUs JOCTOBEPHO HE U3MEHSJIOCH.

SproCTh ovara CBEUYEHHUSI B CHHOATPUAJILHOW OO0JIACTH cepila y KOIIEK MpHu
IpU  BaryCHO-CEpPJCUYHOM  CHHXPOHHU3AIMH, OOYCJIOBJICHHOM  pa3apakeHUEeM
nepu(epruyeckoro KOHIA NpaBoro OMyKJAroIIero Hepsa 3aimamMud U3 7/
ANEKTPUUYECKUX HUMITYJIbCOB, cocTapiisia 254,4+0,5 Out, nuama3zoH JJIMH BOJIH OT
410,0+2,5 mo 630,0+2,8 HMm.

3AK/IFOYEHUE

[IpuBeneHHbie (HaKThl CBUACTENBCTBYIOT O OOJNBIION WH(DPOPMATUBHOCTH
MeTO/a BU3yaJU3aluy o4yara MHUIMANKU BO30YXICHHUsSI B CUHOATpUAJIbHOW 00JacTu
cepllla KOIIKM B BBICOKOYACTOTHOM 3JIEKTPOMAarHUTHOM IIOJIE, TO3BOJIAIOIIETO
PETUCTPUPOBATh OYar MEPBOHAYAIBLHOTO BO30YXKACHMS CepAua KOLIKU M0 aHaJu3y
€ro CBEYECHMS HENOCPEICTBEHHO B TOUYKE BO3HUKHOBEHHS, OLEHUTH JUHAMUKY
mpouecca BO30YXKIEHUS [0 JUHAMUKE W3MEHEHHs odYara CBEUEHHUS, a TaKxke
U3MEPUTh JUAMETPBI U TJIOLAIN TOMOTpaduyeCKUX CPe30B BO3OYKAEHHOU TKaHH.

W3 npeacTaBI€HHBIX SKCIEPUMEHTANBHBIX JAHHBIX CIEIYET, 4YTO IpH
OTCYTCTBUM BaryCHO-CEpICYHONH CHHXpOHW3aIUU (TIpu OpaauKapauu) MPOUCXOIUT
YBEJIMYEHUE CKOPOCTU MPOBEACHUS B CHHOATPUANIbHIA 00JIACTU Cep/illa KOUIKU, a MPU
BaryCHO-CEpICYHON CHHXPOHM3ALMU B pe3ylbTaTe pa3ApakeHus OJIy»K1aroliero
HEpBa 3aJIlIaMU AJIEKTPOMArHUTHBIX UMITYJILCOB OYar MepBOHAYAIILHOTO BO30YKICHHUS
Cep/ilia KOIIKY YBEJIMYMBAETCS B pa3Mepax.

Takum o00pa3zoMm, cepalle KOLIKM YCBaWBaeT 3aJaHHbIM  CTUMYIALHEN
OMyK/IaloIIero HepBa pPHUTM, 4YTO MPOSBISETCS B BHUAEC paCIIMPEHHOrO odyara
CBEUCHMS, KOTOPBI MOXKET CIYKUTh MapKEpOM YCBOEHHMS 3aJJaHHOIO PHUTMA,
MOCTYHAIOIIET0 K HEMY 110 Oy AarolleMy HEpBY MPH €T0 3aJMOBON CTUMYIISIIUH
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CrnenoBareiabHO, HHOM METOIMYECKHI MOAXOJ — perucrpaurs Bo30yKIEHUS B
dbopme ouara cBeueHus, Ui BBISABICHUS! HEHPOHAIBHONW aKTUBHOCTHU B OMYXAar0IIEM
HEpPBE W oOyara IMEpPBOHAYAJIBLHOTO BO30YXIECHHS B CHHOATPUAIBHOM Y3J€ Cepala
TEIJIOKPOBHOTO KMBOTHOTO IO3BOJISIET IMOJYYUTh HOBBIE CBEICHUS O MEXAHU3ME
YCBOEHHUSI CEPJLIEM 3aJII0B HEPBHBIX HMMIIYJIbCOB, IOCTYMAKOIUX K HEMY IIO
ONy>KIAI0IMM HEpBaM OT MO3Ta.

IHNPAKTUYECKHUE PEKOMEHJIALINN

[TonyyeHHbIE PE3YJAbTaThl CIEAYET HUCHOJb30BaTh i1 H3YYCHHsS TEHEpAIUU
o01eneiicMeNKepHOTo puT™Ma.

PekoMeHIyeTCsl UCTIOIb30BaTh IMOJYYEHHBIE JAaHHbBIC NI U3YyYCHHS apUTMHUIM
cepaua.

HNEPCHEKTUBBI JAJTBHEHIIEN PASPABOTKH TEMbBI
NCCIEJOBAHUA

1.ITony4yeHHsie cBeneHusl OyAyT HCIONB30BaTbCsl B JAJbHEHIIMX HAYyYHBIX
HCCJIEIOBAaHUAX MEXaHU3MOB YCBOCHHMS CEpALIEM HUMITYJIbCOB, MOCTYMAIOUIUX IO
OJTy>KIAIOIIMM HEpBaM U3 MO3Ta.

BbIBO/IbI

1. B BBICOKOYAaCTOTHOM 3JEKTPOMATHUTHOM IOJIE€ BU3YAIU3UPYETCS Odar
CBEUEHHUSI B CMHOATPHAJIBHOM 001acTh cepAla KOUIKM B YCThb€ KpaHUAJIbHOM MOJION
BeHbl. B neHTpe ouara umeercs oOnacTe HauOOJIbLIEH MHTEHCUBHOCTH CBEUYCHMS,
BOKPYT KOTOPOM PAaCIOI0XKEHBI 30HBI MEHEE HHTEHCUBHOI'O CBEUCHHSI.

2. VYpexxeHue puTMa cepla, BbI3bIBAEMOE CTUMYIISLUEN NepudepuyecKkoro
KOHIIa MEPEPEe3aHHOro OMYXJAIOIIEro HepBa HJIEKTPUUECKHUM TOKOM, BbI3bIBAET
CMEILCHHE ILIEHTpAa OYara CBEYEHMUS IO JIWArOHAIM OT YCThSl KPAaHHAJIBHOW IIOJIOU
BEHBI B CTOPOHY KayJaJIbHOM BeHbl. Ha KOMIBIOTEPHOM CHHUMKE LIEHTP CBETSALIErOCs
oyara B CEpJIE HAPKOTU3UPOBAHHOW KOUIKU JUArHOCTHPOBAJICS Ha pacctosHuu 20,6
+ 0,4 MM IO TUArOHAJIA OT YCTh KPAHUAILHOW IOJION BEHBI B UCXOAHOM COCTOSIHUU,
IpU pa3IpakeHUH OJIy>KJIaloIIero HepBa BHE CHUHXPOHU3AIMM O4ar cCMeuaics Ha
paccrosiHue 1o 60,6 + 0,4 MM U B mepHoA BaryCHO-CEPACYHOM CUHXPOHM3ALMM B
MpOLIECCe CTUMYJISILIMU HEPBA 3ajIaMu U3 3, S U 7 3JIEKTPUUECKUX UMIYIbCOB — HA
pacctosHue 710 68,2 + 0,5 MMm.

3. Crenenp OpaaukapAuM TIpU BaryCHO-CEpJAEYHOM CHHXPOHU3ALUU
OTpeseNsieT MWUPHUHY CJIOEB CPE30B B Ovare CBEUEHMs] B CHMHOATpUAIbHOW 00jacTu
cepua KOUIKU: YeM peXe PUTM cepjlia, TeM OoJiblie MIMPHUHA, a, CIEA0BaTeNIbHO, U
paccrositue (d), mpoxomumoe Bo30yICHHEM (CBEUCHUEM) B BEPXHHX Cpe3ax.

4. [Inomanp ouara cBeyeHHs] B CHHOATPUAJIbHOW 00JacTH cepila KOLIKU
onpeeNsieTcss peKUMaMu CTUMYISIUU ONyKJaroiero Heppa. Tak ruioniaab oyara
CBEUEHMS B MCXOAHOM COCTOSIHMM Oblna paBHa 191,7 + 7.3 MM°. [Ipu pazppaxxeHuun
ONMY>KJAIOIIEr0 HepBa JJIEKTPUYECKUM TOKOM, O€3 pa3BUTHsI BaryCHO-CEPACYHOU
CUHXpPOHM3AllMKM, IUION[aJb oyara CBeUeHMs yBenumuuBanack Ha 31,1%, a mpum
pa3apakeHun ONyKJAroIIero HepBa, MPUBOASAIIETO K Pa3BUTHIO BaryCHO-CEPJEUYHON
CUHXPOHU3ALMM, IUJIOIIA[h OYara CBEUEHHUS YBEJIMYMBAJIACh B 3aBUCUMOCTH OT
KOJIMYECTBA MMIYIbCOB B «3ajmex»: Npu 3-X uMmmnyiascax — Ha 33,8%; mpu 5
uMmItyascax — Ha 51,6%; npu 7 ummnynbscax — Ha 54,4%.
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S. [Inomanp oyara cBeUeHUs B CHHOATPUAIBHON OOJIACTH cep/lla KOUIKU B
YCIIOBUSIX BaryCHO-CEPJEUYHON CHMHXPOHU3ALMU 3aBUCHUT OT CTENEHU OpaauKapIu,
OTIpEIETSIEMON YaCTOTON «3aJMOB» M KOJIMYECTBOM UMITYJALCOB B HUX. YeM Ooblie
KOJIMYECTBO MMIYIBCOB B «3almax», TeM Oosiee BbIpakeHa Opaaukapaus W OOJblie
IJIOIIA/Ib O4ara CBEUYCHUs. B Takol e 3aKOHOMEPHOCTH M3MEHSIIACh SIPKOCTh O4ara
CBEYCHUS.

6. MapkepoM yCBOEHUSI CEpAUEM TEIJIOKPOBHOIO >KMBOTHOTO pUTMA
ONMy>KJAIOIIEro HepBa SBISETCA YBEJIMYEHHE IUIOIIAM Odvara CBEYECHHS B
CUHOATpHUAJILHOM 00JlacTu cepala.

CIIMCOK PABOT, ONYBJINKOBAHHBIX ITIO TEME JJUCCEPTALIUN

Pa0oTbl, 0my0/IMKOBaHHBIE B M3JaHUAX, BKJIKOYEeHHbIX B [lepeyens
peueH3MpYyeMbIX HAYYHBIX H3AAHUH WJIN BXOASLIUX B MEKAYHAPOAHbIE
pedepaTuBHbIe 0a3bl JAHHBIX U CHCTEMbI HUTHPOBAHMS, PEKOMEHIOBAHHBIX
BAK npu MunoOpnayku Poccun 1151 0nmy0/1MKOBaHMSA OCHOBHBIX HAYYHBIX
pPe3yJIbTATOB AUCCePTALUI HA COUCKAHNE YUYCHOM CTENEeHH KAHAM/AAaTa HAYK, HA
COMCKAHMeE YYEHOH CTeNeHH JOKTOPAa HAYK U M3JaAHUAX, IPUPABHEHHBIX K HUM &
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