®U3NOJIOTMUYECKHUH KYPHAJ POCCHUM nm. U.M.CEUEHOBA

Tom 94 Ned cc: 441- 447 2008

MEJJIEHHOBOJHOBBIE KOJTEBAHUSA B KPAHUNO-
CAKPAJIBHOM ITPOCTPAHCTBE: 'EMO-JIUKBOPO-
JNHAMHNYECKASA KOHOENIIOUA ITPOUCXOXKAEHUSA.

FO.E. Mockanenko, T.W. KpaBuenko, I'.b. Baiinmreitn, I1. XansBopcoH ,
A.®eiinaunr, A. Mannapa, A.A.ITanos, B.H.CemepHs.
(Uucmumym seomoyuonnou  ¢uzuonrocuu u ouoxumuu um.M.M.Ceuenosa
PAH; HOY Pycckasa Bvicwas Lllkona ocmeonamuueckou MeouyuHvl
Canxm-Ilemepbype, Poccus)

Purmuueckue nepeMenieHus CHMHHOMO3TOBOM AKUAKOCTH, TPOUCXOSIINE
5-10 pa3 B MuUHYTy, U3BECTHBl AaBHO. Tak, OKOJO NOJyBE€Ka Ha3zaJl Ha
ctpanunax @usnonorundeckoro XKypnama CCCP um.M.M.CedenoBa Obln
OITyOJIMKOBaHBI JIBA MCCJICIOBAHUS, TIOCBAIICHHBIC ToW mpobieme [2,3]. B
YCIIOBUSIX OCTPOTO U XPOHUYECKOTO HSKCIEPUMEHTA HA KMBOTHBIX (KOLIKH)
OMO-UMIIEJAHCHBIM METOJOM OBUIO MOKa3aHO HaJu4he MEIJIEHHBIX - C
YaCTOTOM HECKOJIbKO KOJIeOaHW B MHHYTY - TIEPETOKOB JIMKBOPA MEXKIY
MOJIOCTSIMA ~ Yepena M TO3BOHOYHHKA, KOTOpbIE  OTJIMYAJIKCh
BapuaOENbHOCTBIO,HO TIPH  OMNPENEIEHHBIX YCIOBUSX, HalpuUMep MpHU
acukcuM, MOTJIM CYIIECTBEHHO BO3pacTaTh mo BeiuuuHe. K coxanenuro,
TEXHUKA MCCIIEOBAaHUI TOrO BPEMEHHU HE MO3BOJISJIA B IOCTATOUYHOM CTENEHU
TOYHO ONPEJIEIUTh YACTOTHBIE XapPAaKTEPUCTUKH HSTUX  KoyieOaHui. B
JanbHEHIIeM 3TH UCCIEIOBAaHUA HE HAIUIM MPOAODKEHMS, U B JIOCTYIHOU
auTepaTtype NyOfuKalMyd IO JaHHOW TeMe He BcTpeuanuch.  OaHakKo,
(eHOMEH KpaHUOCIUMHAIBHBIX puTMUYeckux puykryaruii CMOK He nmorepsin
CBOEr0 TEOPETUYECKOI0 3HaueHHs. B KIMHWYECKON NpakTUKE MOJ00HbIE
PUTMBI U CeYacC BBIABIIAIOTCS C JUATHOCTUYECKOM LEbI0 MyTeM BpaueOHOTO
MaHyaJapHOro HaOmojaeHuss [1] u HocAT Ha3BaHHE «KpPaHHO-CaKpaJbHBIMI
puTM». B CBsI3U CO CKa3aHHBIM, HACTOSIIEE UCCIEIOBAHUE TTOCBSIICHO
WHCTPYMEHTAJILHOMY M3YyYE€HHIO KPAaHUO-CAaKPAJIBHOIO PUTMA, OIIPEAEIICHUIO
ero OOBEKTHBHBIX MMOKa3aTeeil — OTHOCUTENbHBIE aMIUIMTYAbI U YaCTOTHI, a
TaK)K€ BBIICHEHHIO POJIM KPAaHUO-CIIMHAJIBHON I'eéMO- U JINKBOPOJANHAMUKH B
MPOUCXOXKICHNUU U TMHAMUKE JaHHBIX MEPUONUECKUX (DIYKTYyaIuil.

METOAUKA

[TpakTruecku 1000 METO, TO3BOJISIONINA U3y9aTh BOMPOCHI PETHOHAPHOTO
KpOBOOOpAIICHHS, €ClId OH 00JagaeT JOCTATOYHONW JTUHAMUYHOCTHIO, MOXKET
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OBITh HMCIIOJIB30BaH I HCCIEAOBAHUS MEIJIEHHOBOJIHOBBIX MPOLECCOB B
pa3IMYHBIX PErMOHAPHBIX COCYIUCThIX OacceitHax.Tak, Hampumep, s
U3YYEHUS] MEIJIEHHBIX KOJIE0AaTEIbHBIX MPOIECCOB B MOBEPXHOCTHBIX TOJIOBBI
YeJI0BEeKa YCICUIHO MCIOB3yeTCs METOJ JiazepHou nommuieporpaduu [13].
Jns u3ydeHus MEIJIEHHBIX BOJH BO BHYTPEHHUX OpraHax M TKaHIX C
yCIIEXOM UCITOJIb3YIOTCS METOJbI BBICOKOYaCTOTHOM
ANIEKTpOUMIIeIlaHCcoTpauu, ¢  HAJIOKEHUEM  DJIEKTpOJOoB  JHOO  Ha
COOTBETCTBYIOIIUE YYACTKU TOBEPXHOCTH Teia, JIMOO IMyTeM BBEACHUS
AJIEKTPOJOB BIIIYyOb Tena JJii HEMOCPEACTBEHHOTO  CONMPHUKOCHOBEHUS C
uzydaeMbpiM opraHom. [locienHee, B 4acTHOCTH, OBUIO MCIOJB30BaHO B
OJIHUX U3 MEPBBIX (YIIOMSHYTHIX BBIIIE) HHCTPYMEHTAIBHBIX UCCIEOBAaHUN O
B3aMMOCBSI3M KOJI€OATeNIbHBIX IMPOIIECCOB B 4Yepere M IMOSCHUYHOM OT/elie
NO3BOHOYHHMKA, @ TAaKXXE HCIHOJb30BAJIUCh JUIsl HAOJIOJEHUS MEIJICHHbBIX
K0JIeOaTeIbHBIX IPOIIECCOB B OTMEIBHBIX pernoHax mosra [9,12].

HecMoTpst Ha TO, 4TO C TEX MOP NPOLUIO 3HAYUTEIBHOE BPEMS, METO[
BBICOKOYACTOTHOW 3JeKkTpo-onoumnenancorpapuu (b-Mmmn) He mnotepsin
CBOETO 3HAYEHUs M B HAIIM JHU, & €ro COYETaHHEe C METOJIO0M
TpaHCKpaHUAJIBHOM  Jommuieporpaguu U NPUMEHEHHE  COBPEMEHHOM
KOMIIBIOTEPHOM PETUCTPUPYIOIIEH M BBIUMCIMTEIBHOM TEXHUKU Ha Oase
VCITOJIB30BAHUS CIEKTPAIBHOTO aHAJIN3a, MO3BOJIET YCHEIIHO ''BBIWICHHUTH'"
HUHTEPECYIOIINE MEIIEHHOBOJIHOBBIE Iporeccsl [5,10,12].

B cBsi31 cO cka3aHHBIM, B HACTOAILIEM UCCIEI0BAHUH, LIETh KOTOPOTO
COCTOsIJIa B U3YYEHHHM MEIJIEHHOBOJIHOBBIX IMPOLIECCOB B KPAHHOCIHAIBLHOM
MPOCTPAHCTBE U B BBISICHEHMU MX BO3MOXKHOTO MEXaHU3Ma, MPOU3BOJNIIACH
JByXKaHAJIbHas perucrpanus b- Nmn Ha JBYXKaHAJIbHOM
"Peomnietuzmorpade PI'4-02”, coeauHEHHOM uepe3 aHaJoTro-LU(POBOI
npeoOpazoBarensy "PowerLab-4”, koropeiii ucmonb3yeT mporpamMMHOE
obecneuenus Chart-5.2 ¢ 3C “Macintosh G-4” (0S 10,4).

DNIEeKTPOJIbI JJ1sl perucTpanuu kojaebanuit b-Mmil. HaknaabpIBanuCh Ha FOJIOBY
(pPOHTO-MACTOMIATIBHO, a B 00JIACTH MOSICHUYHO-KPECTIIOBOTO OTAEIA
ITO3BOHOYHHKA HA PACCTOSHUU 3-4CM OT CpEIHEN JINHUH.

OpnnoBpeMeHHass peructpauus b-MMn 1npu  yka3aHHBIX — ITOJOKEHHUAX
AIIEKTPOOB, BMECTE C apTePHaIbHBIM MYJIbcOM (MaJIbIEBOM HH(paKpacHbIN
JATYMK) U IbIXaTEeJIbHBIMU ABMKEHUSIMU TPYAHOU KIIETKM IPOU3BOJIUIACH B
cocTtosiHMM TOKOost ¥ npu 30 cex 3aAepKKe NbIXaHus. bblio mccienoBaHo S
3JI0POBBIX I0OPOBOJIBIIEB B Bo3pacTe 22-27 JerT.

Jist cy K aeHui 0 BO3MOKHOM IIPOUCXO0KIEHUN KPAHUO-CaKPaIbHOTO
puTMa OBUIM UCIOJNB30BaHbI Takke Qparmentsl 3amuceir SIMP  [14]
MPOJIOJIBHON MPOEKIUMY Yeperia U MIEHHO-TPYyJHOr0 Mepexoa.

INOJYYEHHBIE PE3YJIbTATBI U UX OBCYXIEHUE

WccnenoBanms mokaszanu, 4To Ha 3amucu b-WMm depena ObUTM 4YETKO
BBIPAKEHBI MYJIbCOBBIE M JBIXATEIbHBIC BOJIHBI, HO CIIEKTPAaJbHBIM AaHAJU3
ATUX 3aMUCEN MO3BOJISUT TAKKE BBISBIISTH MEICHHO-BOJTHOBBIC KOJICOAHUS C
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yacToTaMu 6-12 1UKIOB B MHUHYTY, OTHOCUTEJIbHAas aMIUIUTyla KOTOPBIX
coctaBisia 0,2-0,4 OT COOTBETCTBYIOIIECH BETUYUHBI MTYJILCOBBIX KOJIECOaAHUH.
3anucu b-MImMn ¢ nosicHU4HOM 001acTH CIMHBI UMENU 3HAYUTENBHO OoJiee
CJIIOKHBI XapakTep. Ha KpHUBBIX, 3alMCAHHBIX C MOSICHUYHBIX 3JIEKTPOJOB,
JOMUHUPOBANIM JbIXaTebHbIE KOJECOAHUs, YTO 3aTPYIHSIIO MX BHU3yaJIbHBIN
aHaJau3, OJIHAKO TMPHU KPAaTKOBPEMEHHOUN IMPOM3BOJIBHOW 3a/I€PIKKE JbIXAHUS
YETKO  PETUCTPUPOBAIUCH yJIbCOBBIE BOJIHBI W MEJJICHHBIC
MIPOTUBOHAIIPABIICHHBIE CIBUTH YPOBHSI PETUCTPUPYEMBIX KpUBBIX b-HMmm
(Puc. 1).

CxonHble JaHHbIE ObUIM TIOJIYYEHBI TaKXKe€ B pe3yJbTaTe CHEKTPaJIbHOIO
aHanu3a 3anuceil b-MMm. ronoBel M MNOSCHUYHO-KPECTLIOBOTO OTIENa
no3BoHouHMKA (Puc 2).

Hu3ko4acTOTHBIE CIEKTPBI ATUX 3alIMCEN UMEIOT ABa KA. OQuH U3 HUX
COOTBETCTBYET  CIEKTPOIPaMME€  JIbIXAaTEJIbHBIX  JBWKEHUW, KOTOpbIE
3HAYUTENIbHO OoJiee BhIpaxkeHbl Ha 3anucu b-Mmm, nomyueHHoi
C MOSICHUYHOI'O OTJIENa, 10 CPAaBHEHUIO ¢ 3anucsiMu b-Mmm. romnossl, a
BTOPOI MUK pacroyiokeH B 0oJiee HU3KOYaCTOTHOM 4acTH criekTpa. FiMeHHO
3Ta Trpynmna CHEKTPalbHBIX JMHUN HauOoJiee MHTEPECHA, IMOCKOJIbKY 3TO
ABJIAETCSI TPSIMBIM TOATBEPKIACHUEM HAJIUYMSl CHUHXPOHHOTO II0 4YacTOTe
KPaHHOCAKpaJIbHOIO PUTMA.

K coxanenuto, npH CIEKTPAIBHOM aHAIU3€ BBISBIIIOTCS CTAaTUCTUYECKUE
JaHHBbIE, KOTOpbIE HE TO3BOJSIIOT CYAUTh O Xapakrepe (a3oBbIX
COOTHOIIIEHHH 3TUX KOJeOaHWM, OJHAKO JaHHbIEC, IPUBEIAEHHBIE Ha puc.l,
OJTHO3HAYHO  CBHJIETEJBCTBYIOT B  MOJb3y  MPOTHUBOHANPABICHHOCTH
BHYTPHUYEPENHBIX U NOSICHUYHBIX MEAJICHHBIX PUTMUYECKUX KOJIEOaHUN.
CylecTBEHHBI MHTEPEC B ATOM IUIAHE NMPEACTABISET PA3INUNe
MIaTTEPHOB KPaHUAJIBbHOM U MOSACHUYHOW MYJIbCALIMHU, YTO BUAHO HA puc. I n
emie Oosee HarJIsAIHO PEACTABICHO Ha puc.3, TN 3alUCcaH Takxke nepudepu-
YECKUU MYJIbC.
3nech MyJbCOBOM LMKI TojapaszaeneH Ha 3 (as3pl, mepBas M3 KOTOPBIX
COOTBETCTBYET CUCTOJIE CEp/IlIa OT €€ Hadalla 10 MakcuMyMa nogsema (A). B
ATOT MPOMEXKYTOK BPEMEHHU BCE TPH 3AIMMCU OTPAXKAIOT POCT IyJIbCa.

Hanee cienyet BTopas ¢aza (mpoMexxyTok b), riae myibcoBbie KojaeOaHus
KPaHUAJIbHOTO W TMOSICHUYHOTO  IyJIbCa HM3MEHSIIOTCS B 3HAYUTEIbHOU
CTENEHU, HO TNPEUMYLIECTBEHHO MPOTUBOHANPABIEHHO, a  KpuBas
nepuepruuecKoro myabca NPaKTUYECKU HE MEHSIETCS.

Tperbst ¢aza (B ) npencrapisger coO00il J10CTATOYHO OBICTPOE BO3BpAILICHUE
KPaHUAJBHOTO M CIHMHAJIBHOTO IMYJIbCa K UCXOJAHOMY YPOBHIO. DTHU KpPHUBbIE
XOpOUIO COrJIacyloTCsl €  pe3yjibTaTaMH oOpaboTku  3amucei
TPaHCKPAHUAJIBbHOW JOMIUIEPOTPAMMBI, U MOJYYEHHOW C OCHOBAaHUS CPEIHEHN
MO3roBoil aptepuu, W b-Immn. mpu (poHTO-MacTOMAAIIBHOM TOJIO0KEHUN
AJIEKTPOJOB,  KoTopble  oTpaxarT CMIK-reMoinKBOpOaUHAMUYECKHE
npoliecchl B bacceiine atoit aprepun [4,5].



[TaTTepHo-(a30BbIli aHANU3 TAKUX 3aMUCEHl yKa3bIBaeT, B YAaCTHOCTH, Ha
HaJIM4Me MYJIbCOBOTO OTTOKa HekoToporo odobema CMIK w3 uepenma B
CIIMHAJIBHYIO MOJIOCTb.

[locneqHee [naer OCHOBaHWE TMOJIaraTb, YTO MPOTHUBOHAIPABIECHHOCTH
YEPENHOTO M MOACHUYHOIO MyJIbCAa SIBIIAETCS PE3YJIbTATOM MYJIbCOBBIX
KOMIIEHCATOPHBIX nepeMeniennii CMJK B CIMHaNIbHYIO MOJIOCTb.

Ponp nmynbcanmii B MEMJIEHHOBOJHOBBIX — meperokoB CMIK B
KPaHUOCTTMHAIHLHOM MPOCTPAHCTBE CIIEAYET U3 pe3yabTaToB cepuitHoi, 10-12
CHHMKOB B cek, SIMP depena u melinoro nepexona [14].

Ha npuseneHHbIX TOMOTpaMMax, CJEIaHHbIX ¢ uHTepBajgom 1/12
CEpIICYHOTO IMKJIA, BUIHO KaKk B ¢a3y AMACTOJIBI MPOUCXOIUT HUCXOISIICE
cmemenne CMIK kak B ueperne, Tak U B IIEWHOM OT/IEJI€ TO3BOHOYHUKA.
Crnenyer OTMETUTh, YTO K KOHIly CEpPACYHOIO ILMKJIA 3aTE€MHEHHBIN Cle]
CMX, pocturaer, nHo-BUAUMOMY, JIHIIb CEPEAUHBI TPYJHOTO OTAENa
MMO3BOHOYHHUKA, YTO ClIenyeT u3 puc. 4 , npuuem Bo3BpatHoro Toka CMX He
IIPOCMATPUBAETCHL.

[Tocnennee o3Hauaer, uto CMJK, BbITECHEHHAs U3 4yepena U MPOAOJIKas
JIBIKEHUE, MOKET JIOCTUTHYThH JIFOMOAJILHOTO OT/IeNIa MMO3BOHOYHUKA CITYCTS
2 — 3 cepaeunbix nukiIoB. CKazaHHOE TMOJTBEPKAACTCS TaKKE CIIOKHBIM
xapaktepoM nuHamMuku CMJK Bo BpeMsl cepAeYHOTo UKJIIA, C YACTUYHBIM €€
OTTOKOM B CIIMHAJIBHYIO MOJIOCTh, YTO OBLIO MOKa3aHO C MOMOUIbIO METOa
¢azo-kontpactaor IMP-Tomorpaduu [7,8 ].

Takum 00pa3zoM, MOXKHO TOJIaraTh, 4TO ¢ KaXKIbIM cepaedHbIM 1ukioMm CMK
Kak Obl HAKAYMBAETCS B JTIOMOAJIbHBINA OT/IEN MO3BOHOYHHKA, PACIIUPSS €0 U
nosbimas taM pgasieHue CMOK. D10 mpomomkaercs 10 TeX MHoOp, MOKa
pacTsHKeHUE — JIIOMOANbHOrO  OTAENa  MO3BOHOYHHUKA,  SBIISIIOLIErOCs
MOJATIIUBBIM, HE BBI30BET OTBETHOI'O COKPAILLCHUS OKPYXKAOUIEH €ro
TOHMUYECKOW MYCKYJIATYpbl U CBSI304HOro anmnapara. [locinennee u sasnsercs,
KaK MO>KHO 110J1araTh, UICTOYHUKOM

CHJI, BBI3BIBAIONINX 00paTHbI 0TTOK CMIK B KpaHuaIbHOM HaNpaBIICHUU.
Takum  o0pa3om, KpaHuocnuHaidbHbie TmiepeToku CMIK  saBnsroTcs
CJIEICTBUEM, KaK MUHUMYM, B3aUMOJICUCTBUA ABYX cuid. C OIHOW CTOPOHHI,
3TO nocrosiHHoe HarHeTaHne CMOK B cimHaiIbHYIO MOJIOCTH 3@ CUET SHEPTHUU
apTEepUANIBHOTO MyJbCca, a ¢ IPyro CcTopoHsl - Bo3Bpar CMIXK B uepen B
pe3ysibTaT€ TOHUYECKUX COKPAICHUN MBI, OKPYXKAIOIIEH MNOSCHUYHO-
JIOMOQJIBHBIN OT/Ie]T TO3BOHOYHHUKA.

[Tepetoku CMJK B KpaHHMOCHHMHAJIBLHOM IPOCTPAHCTBE MOTYT HUIrPaTh
OTPENICICHHYIO pPOJib U B (OPMUPOBAHMU  HAOJIIOAAEMOTO MaHYyaJlbHO
KpaHUO-CaKpaJIbHOIO pPUTMA C YaCTOTOM 6 - 12 IIUKJIOB B MUHYTY, MEXaHU3M
KOTOPOr0 II0Ka BO MHOTOM HesiceH. JlelicTBUTENbHO, OfHA M Hambosee
IIUPOKO OOCYKTAEMbIX KOHIEHIUN MPOUCXOKACHHUS KPAHHO-CAKPATBHOTO
pUTMa 3aKJIIOYaeTCS B TOM, YTO MEIJIEHHAS IOJBUXHOCTh KOCTEH 4Yepena,
HaAJIMYMe KOTOPOW B HACTOSAIIEE BPEMs SIBISCTCS JOKa3aHHOH [6 ], BeI3bIBaeT
«HOATATUBAHUE» CIHUHAJIBHOIO IypPajbHOTO MEINIKA, YTO, B CBOK) OYEpElb,
VHUIMHAPYET JBHXKEHUS CAKPAJbHOIO OTHAENa IMO3BOHOYHHMKA. Takoe
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OO0BsICHEHHE MPEACTABISICTCS Majo peadbHbIM C OHO-MEXaHUYECKUX
MO3UIINHI, MOCKOJIBKY MOJBMYKHOCTH KOCTEW uepemna, u3Mepsemas JOJISIMU
MUJUTUMETPA, €CIM U BBI3BIBAET «IOJATSITHBAHUE» CIHUHAIBHOIO IYyPAIBHOTO
MEILIKa, TO OHO JIOCTaTOYHO MAaJI0 M BEPOATHEE BCErO0  TACUTCS €ro
PaCTSHKUMOCTBIO 1O X0y ITO3BOHOYHHKA.

OaHO #3 BO3MOXKHBIX OOBSICHEHHWH KpPaHMOCAKPAIBLHOTO PUTMA MOXKET
ObITh OCHOBAaHO HAa TOM, 4TO MEJJIEHHOBOJIHOBAsA MEPUOIAYECKas
MOJIBIYKHOCTD JIMKBOPA UMEET B CBOCH OCHOBE MOI00HBIE KOJeOaHUsI TOHYyCA
cocynoB mosra [5]. [locnmemHue, B CBOIO odepelb, BHI3BIBAIOT PUTMUYECKUE
W3MEHEHUS] BHyTpUYepenHoro jAamBieHus, oTrok CMXK B chnuHanIbHYIO
IIOJIOCTh M apTUKYJIIPHYIO TOJBIKHOCTH KocTed depemna [11]. Bce 310 m
MOXET, B TMPUHLMUINE SBUTHCS HUCTOYHUKOM CHJI JUISl TEPUOJAMYECKOMN
MOJABMXXKHOCTU KpecTua. OJHAKO CIIENyeT OTMETUTh, YTO KPAHHOCAKPAIbHBIN
PUTM  BOCIIPUHUMAETCSI C BHEIIHEW CTOPOHBI KPAaHUOCHUHAJIBLHOTO
MPOCTPAHCTBA , YTO HENb3sl HE YUYUTHIBATH IPU AHAIM3E MEXaHU3Ma €ro
MpOUCXOXKJeHUs. Bwmecre ¢ Tewm, MEJJICHHOBOJIHOBBIE  IIPOLIECCHI B
KPaHUOCIIMHAIBHOM MPOCTPAHCTBE M KPAHUOCAKPAJIbHBIA PUTM HE MOTYT
ObITh HE CBSI3aHBI JIPYT C JIpyrom. JleMCTBUTENBHO, MOABUKHOCTH KOCTEH
yeperna MpsiMbIM oOpa3oMm cBsa3aHa ¢ remo- U CMXK-guHamuyeckumu
nporieccamd [ 6 11 ]. CBsa3p ke MEJICHHOBOJHOBBIX IPOIECCOB B
KPaHUOCIIMHAJIBHOM IPOCTPAHCTBE C MOABUKHOCTBIO KPECTLA OITOCPEAOBAHA,
HO TMPEJCTABIISIETCS peAIbHOW Onarojapsi HAJIMYUIO BAOJb  IMOSCHUYHOTO
OTZEeNIa TO3BOHOYHHMKA CIIOKHOM CTPYKTYpPHOM OpraHu3alyyd - CBS30YHO-
MBIIIIEYHBIX COEUHECHUM.

N3 Bcero cka3aHHOTO BBINIE CIEAYET, YTO B BONPOCE ITPOUCXOKICHUS
noaswkHOCcTH CMOK B KpaHMOCIIMHAJIIBHOM MPOCTPAHCTBE U, IO-BUIUMOMY,
KpaHMACaKpaJlbHOrO  pUTMA  CJIEAYEeT  MPUIAEPKUBATHCS reMo-
JUKBOPOJMHAMUYCCKON KOHIIEIIIMKM, KaK HauOoJiee TOJIHO OOBSACHSIONICH
U3BECTHBIM  (hakTHUEeCKUW MaTepuasi. B nanpHeieM pa3BUTHU — ITOM
KOHIIENIIMM HEMAIYI POJb JOJDKHBI ChITPaTh MCCIEIOBAHUS TPUMEHEHHEM
dazokonTpactHor SAIMP B coueTtaHuu ¢ APYrUMH METOAUKAMHU M METOJIaMH
MOJEIUPOBAHUS.
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Puc.l. OTHOBpEMEHHasI perucTpaius myJabcoBbiX BoJIH b-Hmmn moscHuuHOrO
ornena (1), b-Umm ronosel (2) u nepudepuueckoro mynbca (3) Ha doHe
GyHKIMOHATBLHOM MPOOBI — 3aACPKKH JIBIXaHHUS.

A B B

EHmnoT.

E.Flran C.

Puc. 3. Hopmanu3zoBaHHBIE MO aMIUIUTY€ W CUHXPOHU3HPOBAHHBIE 10
BpPEMEHU IyJIbCOBBIE BOJIHBI b-NMn B o6sactu nosicuuuisl (1), b-Mimn ronossl
(2) u nepudepuueckuit nynasc (3). IlynbcoBoil nmMkn moapasneneH Ha 3
BpeMeHHbIe da3bl — A, b u B (00bsicHeHHsI cM. B TeKCTe).



