3JAK/IIOYEHHUE
0 pe3yJIbTaTax 3KCIEPUMEHTAIIBHOTO UCCIIEOBAHUS BIUSHUS
agantepoB «JIAJl», «CBetnuia-cynepy», «Cetnuia (+)»
Ha YHEProOMH(POPMALIUOHHYIO CUCTEMY UETIOBEKA.

ABtop Asaees Cepreu IunoBu4
Jlaboparopust ”HYOPMAIITMOHHOTO KOHCTPYUPOBAHUS
I".HoBouepkacck

AKTYaJIbHOCTH MPO0JIEeMBblI.

Ha d¢one yxymmaromeiics aeMmorpadguyeckod cutyanuu B Poccum
OTUETIIMBO  BBICTyHaeT MpoOjiieMa COLHMAIBHO 3HAYUMBIX  3a00JICBaHUIA,
00yCJIOBJICHHBIX BO3JEHCTBHEM HEOJAronpusITHBIX (PakTOpoB BHENIHEH cpeanl. K
TaKuM 3a00J1€BaHUSM OTHOCATCS ajuIeprudecKkue, ayTOUMMMYHHBIE,
OHKOJIOTHYECKHE, BPOXKICHHBIC MOPOKH pa3BUTUsI. OCOOEHHO BO3POC PUCK OCTPHIX
COCTOSIHUM CEPACYHO-COCYJIUCTOM CHUCTEMBbI, LEHTPAIbHOM HEPBHOW CHUCTEMBI C
pa3BUTHEM TICUX030B, HEYKJIOHHO B MOMYJISIITUU BBHICOK PHUCK caxapHOro auabeTa,
oxupenusi. HanexxHOCTh (YHKIIMOHUPOBAHUS OpraHM3Ma YeJIOBEKa, B IEPBYIO
ouepeslb, TECHO CBsI3aHA C MPOOJIEMOM COIUAILHO-TTATOTEHHOT'O0 aHTPOIIOT€HHOTO
U3ITy4eHUsI, OOYCIIOBJIEHHOTO OWOJOTMYECKUM JICUCTBHEM 3JIEKTPOMArHUTHBIX
nosieun €CTECTBEHHOTO u HMCKYCCTBEHHOTO MIPOUCXOKIECHUS u
SHEPrOUH(POPMAITMOHHBEIM 0OMEHOM.

JlaBuHa HOBBIX OKCIIEPUMEHTAIBHBIX (DAKTOB YCTAaHOBHWJIA YETHIPE
BO3MOXKHBIX MCTOYHMKA MATOTC€HHBIX BO3JICHCTBHUI Ha 4YeJIOBEKa, MPUBOIAIINX K
pa3pylICHUIO €ro  JHEPromH()OpPMAIMOHHOW CHCTEMBI, C TOCIICIYIOIIUM
pPa3BUTHEM KOHKPETHBIX 3a00JICBaHUH.

OTH UCTOYHUKU TPEACTABICHBI COIMATbHO-TIATOTCHHBIM, TEXHOT'ECHHBIM,
reONaToOreHHbIM M KOCMHYeCKuM wu3iaydeHussMu (Kak BBDKUTH B yCIOBHAX
ANEKTPOMArHUTHOM KaTacTpodbl. M., 1999).

Bo3HUKHOBEHHE KPYITHOKJIACTEPHBIX MATOT€HHBIX M3JYYCHUW, B MEPBYIO
ouepe/lb, BBI3BIBACT JCCTPYKIUIO HHGOPMAIMOHHO-IHEPTECTHICCKUX CTPYKTYP
OpPraHOB M CHUCTE€M 4YeJloBeKa. J[oKa3aHO, 4TO NpU IMTEIBHOM HAXOXKICHUU
JIFOZIC B TIOMEIIEHUSX, I]I€ UMEIOTCS SJHEPTETUYECKUE AHOMAJIUU OT TE€JIEBU30POB,
KOMITBIOTEPOB W JAPYTUX H3IYYAIOIUX CHUCTEM, 3HAYWUTEIBHO MPEBBIIIAOIIAX
€CTEeCTBCHHBIC  3allUTHBIC  CIIOCOOHOCTH  WH()OPMAIMOHHO-IHEPTETHICCKOM
CHCTEMBI YEJIOBEKa, BO3HHMKAIOT OBICTpas YTOMJIIEMOCTb, TOJOBHBIC 00,
TUTIEPTOHUSI, HEPBHBIE U TICUXUUYECKUE paccTporicTBa. CIIyTHUKaMU HaIllel >KU3HU
CTajJii COTOBBIC TeIe()OHbI, MUKPOBOJHOBBIC TI€UH, MEHIHKEPHI U T.].

[IpucyTcTBHE HYXHBIX HaMm JUISI JKM3HW, HO ONACHO H3JIYYarOIINX
YCTPONCTB CO3/1aeT BpakJIcOHYI0O OOCTAHOBKY, OMACHYIO JIJIA HAIIEro 370POBBS.
BonbmuHCTBO M HAC cTaM YHEProMH(OPMAIMOHHBIMHU AUCTpOdrKamMu. MOKHO
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MPEICTaBUTh C€0€ MHTEHCUBHOCTh TOHKHMX BO3JEMCTBUI Ha JIOJIEH, KOTOPBIE 1O
pony cBoell mpoecCHOHANbHOW AESTENBHOCTU BBIHYXACHBI MPOIYCKAaTh Yepes3
cedsl Yykue g HUX TICHUXOPHEPreTUUYECKME aHOMAJIMHM - BpauH, YUYUTEI,
KAaCCUPBL, MPOAABLbI, COTPYAHUKH XPAHUJIUIL JEHET.

JUist 3amMThl 4eloBeKa OT BO3JAEHCTBUA TOHKHUX (PU3MUECKUX aHOMAU
ObL1a pa3paboTaHa cepus aJanTepoB.

MarepuaJibl M METOAbI HCCJIEIOBAHMS.

Jnst peructpauuu paboThl MpuOOpa HMCCIENIOBaIU €ro BO3JEHCTBHUE Ha
HSHEProMHGOPMAIIMOHHYIO CHCTEMY 4YeloBeka - 16 malueHTOB C AucOalaHCcoM
IMHC, BereTtaTWBHOM U HHIAOKPUHHOW CHUCTEM, BBITIOJHSIONIUX aJaNTallMOHHYIO
pOJIb B OpraHU3Me YeJIOBeKa.

B  kadecTBe UWHOUKATOpa  pPErUCTpallMM  SHEProMH(OPMAIMOHHOTO
U3Iy4eHUsT OpraHa HChoib30Baigu Ouonornyeckyto tect-cucremy (BTC),
KOMITOHEHTBI KOTOPOU OBLITN MIPEACTaBIEHBl BOCBMbIO aMUHOKUCIIOTaMU (TUPO3HUH,
JeUIUH, TIIOTaMHHOBAs KHUCJIOTa, TPUNTO(haH, acmaparuHoOBas, CEpPUH, BaJIMH,
apruHyH), MeIWaTopaMH  TKaHeBOro oOmeHa  (godamuH, TUCTAaMUH),
nykineotuaamu JIHK, cepHokucioi marnesueil (maTeHThl Ha u3o0peTeHue npod.
Capunori JI.B.: Cnocob peructpaliui  3J€KTPOMArHUTHOTO  H3JIYYEHUS
MOBEPXHOCTH Teja deinoBeka. Ne2180442. M.,2002; Cnoco6 KOHTPOJs
HelTpanu3zanuu dd@exra BO3AEHCTBUS AJIEKTPOMATHUTHOTO TOJI HA OpPraHU3M
gyenoBeka. Ne2178172. M.,2002; Crioco6 onpeneneHust SHepronHGOpMaIliOHHOTO
BO3JICUCTBUA Ha 4yenoBeka. No2179724. M.,2002; Cnocob omnpeneneHus
OHEPIreTHUYECKOTO U3JIyueHHUs Tesa denoBeka. Ne2239364. M.,2004. Ctateu npod.
Casunoit JI.LB.: Cmoco6 peructpanmuu OHOJOTHUYECKOTO M3JIyYCHHS Teja
yenoBeka.//Coznanne u  ¢usmyeckas  peanbHOCTH.-2003,  Ned.-c.60-64;
Bo3moxHOCTH »HEPromH(GOPMAIIMOHHONW MATPHUIlBI B PETUCTPALUM H3ITyYEHUs
KUBOTO, OHWOKOCHOTO M KOcHOro oObekToB// Co3HaHue u (puznueckas
peanbHOCTh.-2004, Ne6.-¢.47-50).

B ocHoBe »sHepromHbOpMaIMOHHONW JTUATHOCTUKH JIKUT PETHCTpaIus
WH(OPMAITMOHHOTO BOJHOBOTO W3JyY€HUsS OpraHa, KIETKH, OOYCIOBIEHHOTO
X0JIOM OOMEHHBIX U KBAaHTOBBIX MPOIIECCOB B HUX. AMUHOKHUCIIOTHI, BXOJISIIUE B
BTC, o6manaoT cnmocoOHOCTHIO BOCTIPUHUMATh WHGOPMAIINIO U TIEPEIaBaTh €€ B
BUJI€ KOHBEPTUPYEMBIX CTPYKTYP.

[Iporpamma mocTpoeHus JF000K OMOTOTHYECKON CHUCTEMBI, OpraHa - 3TO
caMoopraHusaius OeJKOBBIX MOJIEKYJ, KOTOpas TIE€HETHUYECKH 3aKOJAUpOBaHa.
benku cOCTOST M3 aMUHOKHCIOT, KaXJash U3 HUX HUMEET CBOI KOAUPYIOIIYIO
MPOrpaMMy U JIETKO CYUTHIBACT HH(POPMAIIHIO O ce0e 0 100HOM].

Cnoco6 ocymecTBisioT ciaeayronmumM oopasom: 0,02 ma BTC HaHocAT Ha
CTEKJISIHHYIO TOJJIOKKY, NMOMEIIAIOT €€ Ha HCCIEIYEMYIO 30HY MPOEKLUUU TOTO
WJIM UHOTO OpraHa, BBIACPKUBAIOT 1-2 MUHYTBI, 3aT€M CYIIAT B KOHTPOJIUPYEMBIX
YCIOBUSIX M HCCIEAYIOT B MOJSPU3ALUOHHOM MHUKPOCKONE C KBapILEBBIM
KOMIIEHCAaTOPOM.

BTC saBnsiercsi OWONOTMYECKUM KUJKUM KPUCTAIIIOM, 0OO0JIaJarolnuM
BBICOKOM ONTUYECKON aKTUBHOCTBHIO.
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Pe3ynpTaT MccneaoBaHHM ONpENENsOT MO LBETaM HHTEPPEPEHLMOHHON
OoKkpacku 1o Tabmuue Mumens-JleBu no crpykrypupoBanuto BTC. Ilpu stom
YUHUTBHIBAIOT MOKA3aTENb SHEPTUH (POTOHOB B AIEKTPOH-BOJIBTAX:

* Kpachsrii et - 1,67 - 1,88
* Opanxessiii - 1,88 - 2,08
 Xentemii - 2,08 - 2,3

e 3eneHnl - 2,3-2,5

e Cunui-25-29

e  ®duonerossrii - 2,9 -3,06.

I[Ipu wm3yuenun crpykrypel BTC  MOXHO YCTaHOBUTH  HallMuue
CTaOMJIBHOCTH YHEPromH(GOPMAIIMOHHON CHUCTEMbI OpraHusMa (ymopsiJoueHHbIE
CTPYKTYpHbI), NECTPYKIHU (HCOPUEHTHUPOBAHHBIE CTPYKTYPhI, HHPOPMAIMOHHBIE
BEPCHUM) U HECTAOMIBHOCTHU (C1a00 OPUEHTUPOBAHHBIE CTPYKTYPHI).

CrabunpHocTh 3HepromHpopmannonnoit cuctemsl (COUC) mnpucyma
3MI0POBBIM  JIMIIAM, KakK [paBUJIO, JIOHOpPAM DJHEProCUCTEM; JIECTPYKIUA
sHeprouHpopmanonnoit cuctembol (JADUC) xapaktepHa ais SHEPreTUUECKH
3aBUCUMBIX JIMYHOCTEH; HECTAOMJIBHOCTh 3HEProMH(MOPMALMOHHON CHUCTEMBI
(HOUC) ompenensiercs y JUIl C TEPEMEXKAIOIICHCS YHEPrOUHPOPMAITMOHHOMN
CTaOMIIBHOCTHIO, (YHKIIMOHAJIBHO 00paTHUMOiA.

UccnenoBanus npooawiu 10 u cinyctd 20 u 40 MUHYT TOCjie NPUMEHEHUS
aZanTepoB.

XapakTepucTHKa aJanTepoB:

1. JIAJL - cuctemHBIi amantep At MOOMIIBHBIX TeJIe(OHOB, KOMIIBIOTEPOB,

TEJIEBU30POB, MUKPOBOJIHOBBIX TIEUEH.

2. Caernuna-cyrep - OMOKOMIIEHCATOP MAaTOT€HHBIX BO3ACHCTBHIA.
3. Cpemnnna (+) - OMOKOMIIEHCATOP MATOTCHHBIX BO3ICHUCTBUMA. Pe3ynbTaThl

UCCJICIOBAaHUN OIICHUBAINUCH COTJIACHO IIIKaje YacTOThI
PE30HAHCHO-HACTPOCHHBIX IHEPTETUUECKUX 30H OPTaHM3Ma YeJIOBeKa.

DTajoHHAas IIKaja YacTOThl MH()OPMAIMOHHBIX U3ITYYCHHH Obla MmoxydeHa
npu  obnyuenun  BTC  akyctmueckumu  konebanmsimu  (AK) ot
ANEKTPOJAMHAMUYECKOTO  U3JIy4aTess, IUTAeMOro 3BYKOBBIM T€HEPaTOpOM
MormHocThi0 0,1 Brt. JImamazom AK konebancs or 20 go 2000 I'm. Bpewms
oOnmyueHus paBHsIoch | mMuHyTe. s Kakmoro nuama3oHa OBLTHM XapaKTEpHBI
CBOU CTPYKTYPHI.

[IpuBoguM HauOonee TUMHUYHBIE AJISI 3J0POBOTO YEJIOBEKa JAMANa3OHbI
WH(OPMAITMOHHBIX YaCTOT, MPUCYIIIHAE €r0 TIIaBHBIM YHEPTE€THUECKUM 30HAM:

* Tomoma-120-150Tn
» Illes (muroBumHas xene3a) - 100-120 '
* Cepane-90-110-120 I'ny
* Conneunoe cruerenue - 80-100 I'iy
» Tlonoseiec opransl - 40-80 Iy
* Kpecren - 20-40 I'g
(CaBuna JI.B. Monorpadus. A uznyuaro. Kpacuogap, 2001)



Pe3yabTaThl ncciae10BaHuUil.

[IpuBOoIMM HUCXOOHYIO CTPYKTYpy Omosorudeckoir tect-cuctemsl (BTC),
puc. 1, KoTopasg mpeacTaBieHa CyOmapauieNbHBIMH  YIOPSAOYEHHBIMU
arperatamu roiay0oi, CUpeHEBOM U OpaHkKEBOW OKPACOK, UTO CBUJIETEILCTBYET O
TOM, YTO YyKa3aHHas cHUCTeMa o00JaJacT CBOMCTBAMHU KHUIKOTO KpUCTALIA M
CUUTHIBAET UHGOPMAIUIO ¢ OOBEKTOB, 00JIAIAIONTUX PA3IUYHBIMU PE30HAHCHBIMHU
4acTOTaMHU.

[Ipu perucrpanuu uHGOPMAIMOHHOTO W3IyuYeHUs ¢ Jucka «JIAJ[» Mbl
OOHapyX UM BBICOKO uyBCTBUTENbHYIO peakiuio BTC, kortopas cpopmupoBaia
YETKYI0  YIOPSIOUYEHHYIO CTPYKTYPY, BBINOJHEHHYIO CyOnapasiebHbIMU
cripaneoOpa3HbIMH arperataMu, KOTopble BO3HUKAIOT B pexkume 120-150 I'u. Dta
YacTOTHAsl MoJjioca MpUcylia WHOOPMAMOHHOMY CHEKTPY YacTOT TOJIOBHOTO
MoO3ra 3I0pOBOTO 4enoBeka. [lo meHTpy npemnapara npoxoauT UHPOPMAIMOHHBIN
CUTHAJI-OPUEHTATOP, pUC. 2. YUUTHIBAsI CIIOCOOHOCTH MPpUOOpa HACTpauBaThCs Ha
YACTOTHBIM CIEKTP TOJIOBHOTO MO3ra, MbI TIPOBEIM HCCIEAOBaHUA C 6
NalMeHTaMu, Y KOTOPBIX OBLIM TPOSIBJICHUS CUTYallUOHHOTO HEBpO3a C
aCTEHOJCIPECCUBHBIM CUHAPOMOM. JIMCK moMeImayn B LEHTP TPYAWHBI U
BBLAEPKUBATU Ha MPOTSIKEHUN 10 MHUHYT, pPErUCTPUPOBATHU
HSHEPromHGOPMAIIMOHHOE U3ITYyYEHHE YHEPreTHUECKUX LEHTPOB (T0JIoBa - IEHTP
n6a; mes - UIMTOBHJHAS Keje3a; Touka BOTkMHa - 30Ha MPOEKUMU CepIla;
ANUTacTPUl - 30HAa NPOEKLUHUHM COJHEYHOrO cruieTeHus). Peructpaunus Benace B
HCXOJHOM COCTOAHUH, yepe3 20 u 40 MUHYT MOCje BO3ACHCTBUS IUCKA.

[TpuBoauM Hanbosee nHPOPMATUBHBIC TaHHBIC:

» TomnoBa. Mcxomgnast cTtpykrypa, puc. 3 a,0,B. McxomHas CTpyKTypa, pHC.
3a, cimabo OpHEHTHpPOBaHA, BUIHBI yYaCTKHM MAaJMHOBOTO I[BETA - 30OHBI
BO30YXKICHUS.

Uepes 20 MUHYT BO3HUKJIM YYaCTKU OPHUEHTUPOBAHHON CTPYKTYPHI,
MOSIBUJIACh 30HA KEJITOW OKPACKHU, MPUCYIIEH TOJIOBHOMY MO3TYy 3J10pPOBOTO,
YPaBHOBEILIEHHOT'O YEJIOBEKa.

Uepez 40 MUHYT TposSIBUJIACh YETKO OPUEHTUPOBAHHAS CTPYKTYpa,
BBITIOJTHEHHAsI ~ CyOmMapauIeIbHBIMU  CIIUpANeo0pa3HbIMU  arperaTamu,
xapakTepHbiMu il uHpopMmanmoHnHo cTpykTypsl (MC) camoro namcka.
YacroTtHbili criekTp coorBeTcTBYET 130 I't. DHeproundopMamoHHOe ToJIe
(OUII) rosoBsl ManueHTa BOCCTAHOBUIIOCH.

* IlutoBuaHas sxenesa (mesi). Mcxonnas UC, puc.4a, CBUACTEIBLCTBYET O
NPUCYTCTBUM  WHMOPMAIIMOHHOTO  3arpsisHeHHWsT  (MHGOPMAIMOHHAS
Bepcus) B BUAC Ipuba Ha HOXKKE, B TpubE - Pa3MBITOCTh, YTO OTIUYACT
€ro OT OKpY>XKarollero npocrpaHctBa. 1o uHpopmannonusii 610k (UB).
UC, nomyuennas yepe3 20 u 40 muHyT npuBeneHa Ha puc. 46 u 4B.
HaGmonaercst mocrenenHoe BoccranoBienue OUII, dactora cnektpa
n3nyueHuss coorBerctByer 100 I'm, cTpykTypa OpHEHTHpOBaHA, BU/IHBI
KpyIHblE ~ crupajeoOpasHble  arperatbl, B  LEHTpe U  CJeBa
uHdopmanmonnsiit gpiep ot Ub, puc. 4. DUII mien BocCTaHOBUIIOCH.
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* 3ona cepana. Mcexonnas MC npusenena Ha puc. 5 a, oHa HapymeHa Ub,
B HEM BUJIHBI OKpYTJIble 3epHa necradbunuzanuu bTC.
NC, cnycts 20 n 40 MuHyT nipecTaBieHbl Ha puc. S56,B.
Yepes 20 MuHYT OT Hauajga MpPUMEHEHUS JMCKa HaOIoaaeTcs
nocreneHHoe  BocctaHoBiaeHue MC, HO  ocraroTcd — y4yacTKH
uHpopmanronHoro daepa (UD), 56.
BoccranoBnenne OWII mpencraBieHo Ha puc. 5B, NPUCYTCTBYIOT
KpYIIHBIE cyOmapaienbHble  arperatsl  CO  CHHMpaneoOpa3HoON
opueHraruei, yactora - 60 I' (Hopma - 90-100I1x)

e 3o0Ha SNUracTpusi, COJHEYHOE CIJIETEHUE - NPOEKIMs JOOHBIX A0JeH
TOJIOBHOI'O MoO3ra 4eyoBeka. VcxonHas CTpyKTypa IOKa3aHa Ha puc. 6a-
HEOPUEHTUPOBaHHAs  CTPYKTypa, MAaJMHOBOE  IIJJATO  UPPUTALUHU

(BO30YKICHHUS ).
Junamuka BocctaHoBieHus OWII mokasana Ha puc. 6 0,8. Ha puc 66
BUJIHBI  30HBI W®, TeMHOOOPAOBBIE  BKIIOUEHHUs,  IOSIBJICHHE

ynopsanoyeHHoi crpyktypel. O BoccraHoBineHun OUWII cosnHeuHOro
CIUIETEHUSI CBUJACTEIILCTBYET HAJIMYUE OPUEHTUPOBAHHOW CTPYKTYHI,
cootBeTcTBYytomien 70 I' (Hopma - 80-100 I'tr), puc. 6B.

m [IpuBoaum nannwie o BausHuU JIA/[ Ha TeYeHHUE PHEPTETUUECKOTO Mpoliecca
Ha ypOBHE KJIETOYHOTO0 OOMEHa, puc. 7 U puc. 8, a-T.

Ucxonnwie nanuwie, puc. 7 a,0,B,r. B mose 3peHus, mnpu ucciaeJ0BaHUU
BBIIIICYKA3aHHBIX JHEPreTUYECKUX 30H, TMOABISIOTCS KPYNHBIE KIETKH C
auameTpoM oT 15 g0 65 1mkm BbiaepxkaHHOM opueHTauuu. BozaeiictBue JIA/]
XapakTepusyeTcs TpaHcpopmaruerd KIETOYHBIX 3JIEMEHTOB, OHU CTaHOBSATCS
MPOCTPAHCTBEHHO OPUEHTUPOBAHHBIMH, JAUAMETPOM OT S5 A0 25 1KM, YTO
CBUJICTCIILCTBYET O IPOHHUKAIONIEM BIUSHUN WH()OPMAIIMOHHOTO BOJIHOBOTO
U3IIy4eHHUsT NHUCKa. V3MeHseTCcs MHTEHCHBHOCTh XO0jJa OOMEHHBIX IPOIIECCOB Ha
YPOBHE KJIETOK, OH YCHJIMBAETCS U MPOTEKAET TAPMOHUYHO, PUC. 8 a-T.

BeiBoa: »HepromHpopMalioHHOE BOJHOBOE wu3NydeHue nucka JIAJ]
MOJIOKUTEIIBHO BJIWSET Ha CHCTEMY DJHEpPromHGOPMAIlMOHHOTO O0CeCIeUeHUS
YeJoBeKa, IpPeoOpa3oBbIBass M CHUHXPOHU3HUPYS YACTOTHBIE XapaKTEPUCTUKHU
SHEPTreTHYECKUX 30H, CIIOCOOCTBYS UX PE30HAHCHOMY HACTPOIO.

m JIAJI- KaKk CHCTeMHBIN afanTep MpH MOJIb30BAHIUN MOOMIIBHBIM Tele(hOHOM.

Bo3pocmuii  Bcruieck  OOIIECTBEHHOTO  TMOJB30BaHUS ~ MOOWJIBLHBIM
TeneoHOM HEn30eKHO BJIEYET 32 COOOW OMACHBIC IMOCIEICTBHS - BO3HUKAIOT
0onM, TOJHWUMAETCS apTEepUATbHOE JaBJICHHE, Yy HEKOTOPBIX MOTYT OBIThH
MPUCTYMBI AMWICTICUU, OMYXOJIU TOJIOBHOTO MO3Ta, y MOJIOABIX JIUI -HAPYUIEHUE
GbyHKIMM TUHIO(U3a - KeJe3bl, PEryJIUpPYIONIeil AesTeIbHOCTh BCEl YHAOKPUHHO-
BET€TATUBHOMN CHCTEMBI.

[IpuBogMM HCXOJHBIE JAaHHBIE MO PETUCTPALMH BOJIHOBOTO H3IYyUYECHUS
cotoBoro Tenedona BojoHTepa XK., puc. 9 a,B. Donosoe IUII npuBeneHo Ha puc.
9a, Ha puc. 9 B nokazaHo HHPOPMALIMOHHOE 3arpsi3HEHUE TesedoHa.
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Bononrep K. Mcxonnoe MIII ronoBHOro mosra npuseaeHo Ha puc. 10a,
ctpykrypa BTC ynopsinouena, yacToTHbli ciekTp usnydenus - 150 I'u. Tenedon
BKJIFOYEH M BOJIOHTEpP MPUCTYNHJ K pa3roBOPY - CHEKTP BOJHOBOIO H3IIYyUYEHUS
MO3ra U3MEHMJICS, YTO CONPOBOXKAAIOCH MOSIBJIEHUEM pa3opBaHHbIX nojioc B BTC,
puc. 106, a cmycrs 2 MUHYTBHI JUIMTEIBHOCTH pPAa3roBOpa NOSBWIACH pe3Kas
nectpykuust OUII romoBHoro mosra, puc. 10B. L[Bera uHTepdepeHIHOHHON
OKPACKH SIPKO MAJIMHOBBIE, YTO YKa3bIBA€T HA BO3OYXKICHHUE.

[IpuBOoaMM >HEprorpaMMsl roJa0BHOTO Mo3ra BosioHTepa XK. cnycts 2 u 5
MUHYT B YycioBusix mnpumenenuss JIAJ[ (nmomemenue Ha TenedoH JUCKA).
O6uapyxxeH  o(dexkr  morameHuss  oyara  BO30OYXKICHHS,  IOSIBUJIACH
OpUEHTUPOBAaHHAs cliMpaneoOpasHas CTpykTypa, puc. 11 a,0. YacToTHbII cnekTp
U3JIy4Y€HHUs] TOJOBHOro Mosra okojgo 95-110 TI'm. [duck JIAJ[ oxa3biBan
BO3/ICHCTBHE Ha KJIETOYHOM YPOBHE, O YEM CBHUAETEJIbCTBOBAJIO clienuduueckoe
nosenenue bTC.

Ha puc. 12a noka3ana ucxojnas kiaetouHas peakuus BTC na uznydenue
rOJIOBHOTO Mo3ra BoJioHTepa K. - BHUJIHBI OpPUEHTHUPOBAHHBIE CTPYKTYpHBIE
aneMeHThl, Auamerpom ot 10 mo 25 uxM. Ha puc. 126 3apeructpupoBaH MOMEHT
«QHEPTreTHYECKOro B3pbIBa», TMONy4YeHHbIH Ha 10-i MuUHYTe pas3roBopa,
NPUCYTCTBYET OJHA KJIETKA, B OKPY>KECHUH YHEPreTUYECKOTo «Bcroioxay (yaapa),
Ha puc. 12B NOKa3aHO KaK MPOUCXOIUT IOTaIICHUE «IHEPreTHYECKOro B3PHIBA»

IIpHu IMPUMCHCHUHU .HAI[, MOABJIAKOTCA KICTOYHBIC 3JICMCHTBI, YMCHBINACTCA IJIATO
QHCPICTUYICCKOIO yaapa.

Cpernuna-cynep  (AMCK) - TMpeAHa3HA4yaeTcsl JJIs  HOpMallU3aluu
HSHEPronH(GOPMAIIMIOHHON CUCTEMBI YEIOBEKA.

Peructpanuss BOJHOBOTO M3AydYeHUd Jucka npu mnomomu bBTC
oOHapyXuja ero 4acTOTHYIO XapakTepucTuky 0mu3kyro k 100-105 I', puc.13 a,0,
IPU 3TOM BO3HUKAET YIOPSJOYECHHAs CTPYKTypa BBIIIOJIHEHHAS ILJIOTHO
YIAKOBAaHHBIMU CIUPAJICBUIHBIMU arperatam, puc. 13a (aMHHOKHUCIIOTHI,
CaMOOPTaHMU3YSICh, 00PA3yIOT CIIUPAIIH).

Jluck paboTaeT Ha KJIETOYHOM YpPOBHE, YTO MPOSBISETCS MOCTPOCHUEM
KieTouHbix 3nemMeHToB B BTC, puc. 136. HccnegoBaHus mHpoOBEAEHBI € 5
BojloHTepamu. OOpamana Ha ceOs BHUMaHHE CIIOCOOHOCTH  ajanTepa
peryaupoBath  3HepromHdopmammonnyr cucremy (OUC) dyemoBeka B
COOTBETCTBUHU C (PU3HOJIOTHUECKUMH PE30HAHCHBIMU YACTOTaMU OpraHu3Ma.

Jluck momemiany B 30HY HPOEKUMH CEpJlla, PErHCTPUPOBAIU HCXOIHOE
W3JIy4eHUE OpraHos, ciycts 20 u 40 MUHYT ITOCIE €r0 MPUMEHEHHS.

[Ipumep. BosoHTep A. HakaHyHE MEpEeHEC NUUIEBYKD HMHTOKCHKAIIUIO,
KOTOpasi COIPOBOXKIAJIACH BBIPAKEHHBIM JHAPEUHBIM CUHIAPOMOM, TNOTEpEN
XKUJIKOCTH.

* ['onoBHo# Mo3r. Mcxonnoe DUII obnanano BEICOKON PE30HAHCHOM YacTOTOM
no 250 I'm, 4TO yKa3plBaJlo Ha BO30YAUMOCTH LIEHTPAJIbHOW HEPBHOMU

CUCTEMBbI, 00YCIIOBICHHYIO UHTOKCUKAIIUEN U BHEKIICTOUHOM
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neruaparanuer, puc. l4a. Coycrs 20 MUHYT OT Hadalla TPUMEHEHHS
ajanrepa M3MEHWIach YaCTOTHAs xapakrepuctuka 10 150-180 I'u, puc.146.
Uepe3 40 MuUHYT BO30YIMMOCTH TOJOBHOI'O MO3ra cHH3uiach ao 60 I'm,
BO3HHMKJIO COCTOsSIHME OJu3Koe KO CcHy, puc. 14B. OOpaman Ha cebs
BHUMaHu€ (aKT BBIPAKEHHON ymopsanodeHHoCcTH CTpyKTypsl BTC,
peructpupymomein MHGOPMALMOHHBIA KOJ OHMOJIOTHYECKOr0 HW3JIy4YEeHHUS
TOJIOBHOTO MO3Ta.

[TpuBogum peaknuio bTC Ha kieTouHoM ypoBHe, puc. 15 a,0. Mcxomgubie
KJIETOYHBIC DJIEMEHTHI ObUIM TUTAHTCKUMU, paciulacTaHHBIMHU (a), crycTts 40
MUHYT TIOCJI€ TIPUMEHEHUS JMCKAa OHU CTalld HOCUTh YHOPSIOYCHHBIN
XapakTep aquameTpoM oT 5 10 12 uxm (0)

BrlieonrcanHoe NMOATBEPKAACT MOJOKUTEIbHYIO AUHAMUKY W3MEHEHUS
YaCTOTHO-PE30HAHCHOM  XapakTEPUCTUKU  TOJOBHOIO  MO3ra  Mpu
UCnoJib30BaHuK CBETIULBI-CYTIED.

o IlllutoBuaHas okene3a. JlMHAMUKAa W3MEHEHUS PE30HAHCHOM YaCTOTHI
npuBeaeHa Ha puc. l6a-B. Hcxomnoe OUII pe3ko ycuieHo, 4vacToTa
criekTpa ucnyckaemoro usnydyenus csbimie 300 I'u, ctpykrypa BTC B Bune
CIIOIIHOTO Iiarto, puc. l6a. Ilocne 20 MUHYT HpUMEHEHHUs ajaanTepa
YaCTOTHBIM crekTp wusMeHwica a0 250-260 I'm, a uepe3 40 MHUHYT
Ha0M0a10Cch ypexkenue yactoTel 10 90 ' (Hopma 100-120 IM).

» 3ona cepana. Jlunamuka popmupoBanus ctpyktypbl BTC npencrasiena na
puc. 17 a-B.

Hcxonnoe msnydyenue (dacrora > 350 I'm), puc. 17a, cTpykrypa B BHjE
IJIaTO, YACTOTHBIN criekTp uepe3 20 munyT - 10 300 I'u, puc. 176, yepes 40
MHUHYT - puc. 178, yactora 1o 80 'y (Hopma 90-100 I'n).

* 3onHa snuractpus (BepxHui otaen xuBoTa). Mcxomnoe DUII - mmato,
gactota 250-280 I'm, puc. 18a, gepe3 20 munyTt - gactora g0 200 I,
IJIaTO PacCeYeHO MEJIKMMH CyOmnapajuieIbHBIMH TeppacamMu, puc. 186,
yepe3 40 MUHYT 4YacCTOTHBIA CIIEKTP 3HAYUTEIBLHO CHHU3WICS - a0 75-80
I'n (Hopma 80-100 I'w), puc. 18B.

Crpykrypa BTC opuentupoBana. KieTouHblli ypOBEHb BO3AEHCTBUS
ajamnTepa mpuBeleH Ha puc. 19 a,0,B u 20 a,6,B (10 U mocie BO3ICHCTBUS
yepe3 40 MuHyT).
Ucxonnsie nannsie, puc. 19 a-B, NpUCYTCTBYIOT KPYIIHBIE KIIETOUHBIE
AJIEMEHTHI, CPETHUN quamMeTp oT 5 10 35 1kM; (akTop MPUMEHECHHUS
aJanrTepa - NOSIBUINCH MEJIKUE OPUECHTUPOBAHHBIE KIIETKU OT 2 10 12 kM
(MOATBEPKIECHUE CMEHBI pUTMA U3Ty4YEeHHs] OpraHoB), puc. 20 a-B.
BriBoa: Cemnuia-cynep (bU3HOTOTHIECKU T azanrep
SHeprovH(OpMalMOHHON CUCTEMBI o0ecrieueHus yenoneka. Heooxoaum st
MPEJOTBPAIICHUS] HKCTPEMAJIbHBIX COCTOSIHUM opraHu3ma uyesnoBeka. Her
no6ouHbIX 3P hexToB. KoopaAMHUPYeET 4aCTOTHBIN CIEKTP SHEPreTUYECKUX 30H
Y OT/ICJIbHBIX OPTaHOB YEJI0BEKA, OCYIIECTBIISIET UX TAPMOHU3AIUIO, COHACTPOI.

Ceemnuia-asa (+). @opma agantepa - kBajapatHas. HaknagsiBaauce Ha
30HY MPOEKIIUM cep/ilia uenoBeka. MccneqoBano 5 00MbHBIX ¢ TUarHO3AMMU:
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CuHIpOM BEreTaTUBHOM JUCTOHUM C BEre€TaTUBHO-COCYAUCTBIMU KpPHU3AMM;
mudy3HbII  TOKCUYECKHM 300, BIEPBHIC BBISBICHHBINA, CpPENHSS CTENEHb
TSAKECTH.

Boibop OonbHBIX ObUI  CBA3aH C MAaKCUMYMOM  3HEPreTHYECKOU
pa30ajaHCUPOBKM NpHU 3TUX 3a00JieBaHUAX. BeretartmBHO-COCYAMCTBIE KPHU3HbI,
KaK MpaBWO, MPOTEKAIOT MPU BBIPAKEHHOW JUCPYHKIMU BEreTaTUBHBIX W

COCYZIUCTBIX IICHTPOB, C JaTbHEUIITIM pa3BUTHEM HEBPO3OB,
MICUX0AaCTEHNYECKUX cocTossHUU. uddy3Hblli Tokcuyeckuil 300 - 3a0oneBaHue,
O0YyCJIOBJICHO  TMAaTOJOTHYECKUM  HM30BITOYHBIM  BBIOPOCOM TOPMOHOB

IIMTOBUJIHOM KeJie3bl, KOTOpbIE B HOPME PETYJIHUPYIOT BCE BUJIbI OOMEHOB Ha
KJIMHUYECKOM YpPOBHE, 00ecreunBas MPoILeCChl TKAHEBOTO JIBIXaHMS, COMPSTAIOT
okucnutenabHoe hochopunuporanve. m  MHpopmanmonHoe u3nydeHue
Cemnuia-asa (+), puc. 21, npeacraBieHo

PaBHOMEPHO-OPUEHTUPOBAHHON CTPYKTYpOl B BHJIe CyOnapaieiabHbIX

MI0JIOCYATBIX arperatoB, YaCTOTHBIN MHPOpMaMOHHBIN criekTp - 80-85 T'm.

[TpuBonum uHpopmanmonnsie sHeprorpaMmmbl BTC, otpearupoBaBuield Ha
U3JIy4YeHUE OPraHOB: HAJANOYEYHUKH, TOJIOBHOW MO3T, IIUTOBHUJIHAS IKEJIE3a,
cepaue.

HannoyeyHnky BKIIOYEHBI B DKCHEPUMEHT KaK OpraHbl, pearupyroume Ha
11000€ COCTOSTHME OpraHU3Ma, CBSI3aHHOE C aJjalTaluen.

[Ipumep. bonrnOI II., JTartHo3: BereratuBuas nucyHKIHS,
CHUMIATOaPEHAJIOBbBIC (HaAMOYEUHUKOBEIC) KPU3BI. ['unieproHus.

OnyxoneBuaHOE 00pa3oBaHUE JEBOTO HAANOYEYHHKA (J0OpPOKAYECTBEHHOE).
bosxen onud ron.

[IpuBOAMM HMCXOIHYIO 3HEProrpaMmy IMpaBoro (370pOBOro) HAAMOYEHHHKA,
puc. A - a u seBoro (omyxojeBujaHOe oOpas3oBanue), puc. A - 0. Bumgno
SHEPreTUYECKN aKTHBHOE COCTOSHHE JIEBOTO HaAnoudeuHuka, ctpykrypa bTC ne
OpUEHTHPOBAHA, IPUCYTCTBYET BKIIOUCHUE.

Cgrernuna-asa (+) nmoMemlaiach B 30HY MPOEKIUU CEp/illa, BhIACPKMUBAJIACh Ha
npotskenuun 20 munyt, DUII opranos peructpupoBanu yepe3 20 u 40 MUHYT.

[IpuBOMM 3HEpProrpaMMbl HAAMOYEYHUKOB MOCJIE IPUMEHEHUS afanTepa, puc.
22 a6; a — 3mopoBoro, ©6 — C OIYXOJEBUIHBIM OOpa30BAHHEM.
3apeructpupoBaHa OpPUEHTUPOBAHHAA CTPYKTYpa, c MaKCHUMYMOM
YHOOPSIIOUEHHOCTH B 30HE 3JI0POBOrO HajmnouyeyHuka, yactora 90 I'u (Hopma 90-
110 I'y), B 30HE OosbHOTO - yactoTa 80 ['m.

* TonoBHoii Mmo3r. Ucxonnoe DWUIIL, puc. 23. Buansl oyaru BO30Y>KIEHHUS
(kpacHass okpacka) u wuHpOpManuMOHHOE 3arps3HeHue. CTpykrypa
necrabunusupoBana. [locne npumenenust agantepa, yepe3 20 MUHYT, puUC.
24a, mNOSIBWIACh OPUEHTUPOBAHHAS CTPYKTYpa, 30JOTUCTOM OKpPaCKH,
yactota - 80 I'm, crmycts 40 munyt (puc. 246) BOCCTAaHOBWUJICA a-pPUTM
JT00HBIX AoJiel, nHpopmarmonHas yactora - 100 I'i.

* Cepane. Ucxonnoe DUII, puc. 25 a,6. CtpykTypa HapylleHa, pephIBaeTCs
nHpopMallMoHHOW Bepcueit (a), BuIeH OnuK Bepxyuku cepaua (0),
JNECUHXpOHU3alus putMa uznydenus. [locine npumeneHus
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ajanTepa TMOSBWICS CHUHXPOHHBI PUTM M3Iy4Y€HUS - OPHEHTHPOBAHHBIE
cyOnapaiienbHble cnivpaneoOpa3Hble CTPYKTYpbl, pUC. 26a, BOCCTAHOBIIEHUE
nH(popMamoHHOro putMa usnydenud - 90-95 I'u, oTyeTNIBO MposIBUIACH 30HA
cepalla, SKpaHUpOBaHHAs B 3AIUTHYIO 000J0uYKy, puc. 26 0.  lllutoBuaHas
xenesa. Mcxognoe DUII - BuaHA pa3sHOOPUEHTUPOBAHHAsA CTPYKTypa, puc. 27
a. IlpuMeHeHne ajantepa CHHXpOHU3UPOBAJIO M3Jy4€HUE OpraHa, puc. 27 0,B
(uepe3 20 u 40 mwunyt), yepe3 40 MuUHYT uactoTa MHGOPMAIMOHHOIO
U3JIy4eHUs cTaja HopMmaiabHOM - 110 I'm.

Huddy3Hbii TokCcMYyeckuid 300 — 3abojeBaHHE, KOTOPOE IPOTEKAET C

I/IHTOKCHKaLII/Ieﬁ oprannimMa TOpPMOHaAMH H_IPITOBPII[HOﬁ JKCJIC3bI, TIpU JOTOM
MPOUCXOAUT BBICOKAA aKTUBAIIHA CHMH&TO&I{peHaHOBOﬁ CHUCTCMBEI.

Hpe,HCTaBJUIJI HHTCPCC CpaBHHTGHBHOﬁ OOCHKH IIOraliCHUsA aKTHMBHOCTH

CHUMITaTOAIPEHAJIOBOM CHUCTEeMBI (aanTallMOHHON CUCTEMBbl OpraHU3Ma YeJIOBEKa)
npu nnomoiy CBETIMIBI-CYIIEP.

B npeapiayiieM npumepe Mbl UConb3oBainu CBeTauIy-asa (+).
[pumep. bonbHoit A. /narHo3 - nuddys3ueiii Tokcuyecku 300. Cpemgusis

TSKECTh. BhICOKasi akTUBHOCTD CHMHaToaHpCHaHOBOﬁ CHUCTCMBEI.

[[utoBuaHas  >xene3a. Mcexognoe OUII, puc. 28 a, cTpyKTypa
JecTabuIM3UpoBaHa, pa3opBaHa MHPOPMALIMOHHBIMH OJOKaMu, MPUMEHEHHE
agantepa yepe3 20 MHHYT CONPOBOXIAIOCH TMOSIBJICHUEM HEYCTOWYHBO
OPUEHTHPOBAHHOM MOJOCYaTON CTPYKTYphl , 28 0; cryctss 40 MHHYT pUTM
WH()OPMAIIMOHHOTO M3JyYCeHHS CTaOMiau3upoBaics, npuomusmics kK 100 I,
puc. 288 (HopMma-- 100-120 I'1x), 3aperucTpupoBaH MOJOKUTEIBHBIN 3 (PEKT.
lomoBHo#t mo3r. Hcxomnoe OUII - puc. 29 a,6. 3apeructpupoBanHa
SHeprouHQpopMaImoHHas JecTaduiu3anus, 3arps3HeHue (Bepcus)- puc. 29a,
30HBI AKTHUBHOTO BO30yXkIeHus, pwuc. 29 0. Ilpumenenue amamnrepa
cTabuIM3upoBago MHGOPMAIMOHHBIA PUTM H3IydeHus, dactora o 110 I'm,
puc. 29s.

Cepauie - opraH MHUIIEHb MOPAXKEHUS TUPEOUTHBIMU TOPMOHAMHU, BBICOKO
YYBCTBUTEJIBHO K TOBBIINICHUIO TOHYCAa CHUMMATOA[PEHATIOBOM CHCTEMBI, YTO
NPUBOJIUT K Pa3BUTHIO MeprarenbHor aputmuu. Ha puc. 30 a,6 - ucxomnoe
OUIl cepama, BuaeH OJIOK 3arpsi3HeHHst (@), XOpOUIO MNPOCMATPUBAETCS
KOH(pUTypalys Cepila B pa3opBaHHOM pHUTME HMHGOPMAIMOHHOTO

uznyaenus (0). [Ipumenenne agantepa crabunuszuposano DUII cepana, puc. 31

a,0,B. Bumen KoHTYp cepiia, OKpYKEHHBIN IMOJI0CYAThIM 3aIIUTHBIM MAHITUPEM
(a), BoccTaHoBieHne putma - puc. 31 0,8, ¢ ¢dopMHpOBAaHUEM UYETKOU
OPUEHTUPOBAHHOU CTpYKTypoH, yactota 100 'y (HOopMma), puc. 31 B.

Crabunusupyromuii 3pdexT amantepa HecoMHeHeH. CpaBHUTENbHAs OIEHKA

paboThl IBYX ajganTepoB HerenecooOpasHa. O6a MOryT OBITh HCIOJB30BAaHBI B
JICUCOHBIX IEJIIX, U 3TO OOBEKTHUBHO.
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3aKJIIOYEeHHUE.

[IpoBeneHHbIEe HcCeIOBaHUs aanTepoB, U3TOTOBICHHBIX B J1abOpaTOpUu
MH()OPMAIIMOHHOTO KOHCTPYPUPOBAHUS CBUACTEIHCTBYIOT O MOJIOKUTEILHOM UX
BO3JICICTBUM HA CUCTEMY IHEPTrOMH(POPMAITMOHHOTO 00€CTICUeHUS YeTOBEKA.

YcraHoBIIeHA YacTOTHAS XapaKTepUCTHKAa MHPOPMAITMOHHOTO BOJTHOBOTO
m3nydenus npubopos: JIAJL - 120-150 I'u; Ceernuna-cynep - 100 I'u; Cetnuia-
nBa (+) - 80-85 I'm.

YacToTHbIC AMANa30HBI COOTBETCTBYIOT OCHOBHBIM YAaCTOTHBIM CIIEKTpaM
BEJIYIINX SHEPreTUUECKUX [IECHTPOB OpraHMu3Ma YeJIOoBeKa.

BnepBeie 0OHapykeH yHUBEpPCAJIbHBIA XapakTep CTaOWIM3UPYIOIIEH
CUHXPOHM3AIMM YacTOT W3JIYYEHUS aJanTepoOB M DHEPreTUUYECKUX IIEHTPOB
YyejoBeKa Osarojaps CEJICKTUBHOM HAacTpoWke mNpuOOpPOB HAa YaCTOTHBIC
JTMaria3oHbl, MOCTYMAIOIIUE OT OPTraHOB.

AnanTepbl KapTHPYIOT HH(POPMAIMOHHBIC CTPYKTYPBI TIOJS YEJIOBEKa,
HACTPaWBasCh HA YHEPrOMH(POPMAIIMOHHYIO IECTPYKIUIO, BXOIST B HOBBIH PEXKUM
UH(OPMAIIMOHHOTO BO3IEHCTBUSI.

Ananrtepbl TapMOHU3ZHPYIOT dHEProMH(POPMAIIMOHHOTO CUCTEMY UYEJIOBEKa,
BOCCTaHaByMBas (pu3nonoruueckue GyHKIUU aanTallMOHHOW CHUCTEMbl 3aIlUThI
(ueHTpasibHasi HEpPBHAs CHCTEMa, TOPMOHAJIbHAsS), KYINHUPYIOT CTPECCOPHBIC
pEaKInu.

[TpuGopsl MOTyT OBITH UCHIONB30BaHBI B LIENAX MPOPUIAKTUKHU (CO3TaHUE
HKOJIOTUYECKOM MOJIEBOM CTEPUILHOCTH) U B JICUEOHBIX.

LlenecooOpa3HO  MPOJOJDKUTH  HAdaTble  MCCIENOBaHUS B LEJAX
JaNbHEUIIIEr0 M3y4YeHUs SHEProMH(OPMAIMOHHBIX B3aUMOJICHCTBUN B CHCTEME
YEJIOBEK U OKPYIKAIOIIUNA MUP.

JIOKTOp MEIMUMHCKUX HayK,

npoceccop, Cagsuna JI.B.
KI'MY, T ]
kadeapa BHYTpeHHMK -
oonesneit GITK




Puc. 2. Undopmanmonnas crpykrypa bTC, nonydyennas ¢ nucka JIA ]



Puc. 3 a-B, cMoTpu Ha 000pOTE



Puc. 3 a-B. Bousiaue nucka JIA/l Ha roJTOBHOM MO3T Y JIHIL

C CUTYAI[MOHHBIM HEBPO30M, ACTCHOAECITPECCUBHBIM CUHIPOMOM:
a - UICXO/IHasA CTPYKTypa
0 - ciiycts 20 MUHYT
B - ciiycTs 40 MUHYT OT HadaJia BO3JCUCTBUA JUCKA



Puc. 4 a-B cM Ha 000poTE



Puc 4 a-B. Boznencreue JIAJ] Ha DUII MTOBUIHOM KETIE3HI A -
UCXOJIHAs CTPYKTYypa, npucyrctByer Ub 6 - crycts 20
MUHY
B - cnycTs 40 MUHYT, ODUCHTUPOBAHHAS
cnupasieoopasHasi CTpyKTypa, HHOOpMaIMOHHBIN (iiep



Puc. 5 a-B. Bimusiaue JIA /] na OUII cepana: a - ucxoanas
CTpYKTYypa, npucyrctByet Mb 0 - cnycts 20 MuHYT, BUJICH
N B - Cnycts 40 MUHYT NOABUIIACH OPUECHTUPOBAHHAS

CTPYKTypa



Puc. 5 a-B, cM Ha obopoTe



Puc. 6 a-B. Cm Ha o0opoTe



Puc. 6 a-B. Bimusinue JIA /] na DUII comHeyHOro crijieTeHus
a - UICXOJIHas CTpYKTypa O - criyctsa 20 MUH B
- ciiycrs 40 MuH



B - ceplle

Puc. 7 a-r Ucxonnas peakuuss bTC Ha KIETOYHOM YpOBHE IpH
peructpauuu THHOPMALIMOHHOTO U3TYUYCHUS SHEPTETUYECKUX 30H



a - 'OJIOBHOI'O MO3Tra

O - MUTOBUIHAS YKeJe3a

Puc. 7 a-r. Ucxonnas peakuus bTC /kneTounbiii ypoBeHb/ Ha
HSHEPreTUUYECKOE U3IIYUEHUE UCCIIETYEMBIX 30H



0 - mmToBUIHAA Keje3a Puc. 8 a-T.

Peakuus Ha Bo3nerictBue JIAJl, KIETOYHBIN YPOBEHb



B - Cep/le

KJIACTEPHI

Puc. 8 a-r. Peakius Ha Bo3aericrue JIA/I



Puc. 9 a,6. UDII coroBoro Tenedona BojgonTepa K. a-
ucxoaHoe ¢honoroe MIII O -
MH(POPMAIIMOHHOE 3arpsi3HEHUE




Puc. 10 a-B. CM Ha 006opoTe



Puc. 10 a-B. DUII rosoBHOrOo MO3ra BosioHTepa XK.
a - UICXO0JIHOE O - Ha4YaJIo pPa3roBopa B -
CITYCTS 2 MUH



Puc. 11 a, 6. Bausuue aucka JIAJI aa DUII ronoBHOro Mo3ra
BoJioHTepa JK.: a - uepe3 2 MUH O - yepe3 5 MUH




Puc. 12 a-B. Cm Ha obopore.




Puc. 12 a-B. O dexTt Bo3aeicTBYS HA KIETOYHOM YPOBHE a -
UCXOJIHBIC KJIETOUYHBIC DJIEMEHTHI
0 - MOMEHT «3HEPIreTUUECKOT0 B3phIBa» Ha BKIIIOUCHHBIN TEIE(POH B
- TIOTAIlICHUE «IHEPTreTUYECKOT0 B3phiBay Mpu npumeHeHuu JIAJ]



Puc. 14 a-B. Iunamuka nzmenenni DUII rosoBHOro Mo3ra BoJIOHTEpa
A: /Cetnuna-cynep/
a - ucxonHas crpykrypa bTC, peakuus Ha
MH(POPMALIMOHHOE U3Ty4Y€HUE MO3ra
0 - cinyctst 20 MUHYT
B - cnycTa 40 MUHYT



Puc. 14 a-B. CM Ha 00opoTe




Puc. 13 a,0. Oueproundopmanmontoe noje (OQUII) nucka

OPHUCHTHUPOBAHHAA

CTPYKTypa O - MOCTPOEHUE KIETOYHBIX IJIEMEHTOB

Crernuna - Cyrep: a



Puc. 15 a,0. Peakuun knetounsix 3semeHToB bTC Ha npuMmeHeHue
anantepa Cpernuia - Cymnep BOJIOHTEpoM A.: a -
ucxoaHas O - Mociie NPUMEHEHUS



Puc. 16 a-B. Cm Ha obopore.




B

Puc. 16 a-B. Jlunamuka nsmenenus MII1 mmuroBugHOM
’KeJe3bl BoJoHTepa A.: a - ucxojaHas 0 - uepes 20
MHUHYT B - uepe3 40 MUHYT



Puc. 17 a-B. Cm Ha obopore.




Puc. 17 a-B. Jlunamuka uzmenenus: DUII 30861 mpoeknnm cepana
BOJIOHTEpaA A. Ha BO3JICUCTBHE afanTepa, a - UCXOJIHas,
0 - uepe3 20 MUHYT B - yepe3 40 MUHYT.



Puc. 18 a-B. Cm Ha obopore.



Puc. 18 a-B. lunamuka namenenus MOII 30HbI
AIUTACTpHsl BOJOHTEpA A. a - UCXOIHAs
0 - uepe3 20 MuH B - uepe3 40 MuH



Puc. 19 a-B. Cm. Ha obopoTeE.



Puc. 19 a-B. Peaknug kinetoudsix dnemMedHToB bTC

710 IPUMEHEHHMS aJanTepa: a - NUTOBUTHAS
xKese3a 0 - ceple B - SIUracTpui



Puc. 20 a-B. Cm Ha obopore.



B

Puc. 20 a-B. Peaknys KJ1€TOYHBIX 3JIEMEHTOB Ha BO3JICMCTBUE
agantepoB uepe3 40 MUHYT: a - IUTOBUJIHAS JKEJEe3a
0 - cepalie B - SIUTaCTPUid



Puc. 21. Crpykrypa bTC npu perucrpanum nu3nydeHus
ananrtepa CeeTiuua - Asa (+)



Puc. A: a,0. icxoiHbIe 3HEProrpaMmbl HAAMOYEYHHUKOB
/OUIT/ 6onpHOTO U. a - paBelii O - JIEBbIN




Puc. 22 a,0. DHeprorpaMma HaJiIIOYECYHUKOB MOCJIE BO3/IECTBHUS
agantepa CeTynua - 1Ba (+) a - mpasblil O - JIEBBIN




Puc. 23 a,0. MUcxomnoe DUII romoBHOro Mo3ra



Puc. 24 a,6. DUII rooBHOT0 M0O3Ta HOCJE BO3ACHCTBHUL: a -
yepes 20 MuHyT 0 - uepe3 40 MUHYT



Puc. 25 a,6. DUII cepana, ucxoaHoe a
- nH(popmMaImoHHas Bepcus 0 -
OJIMK BEPXYIIKH CepAla



Puc. 26 a,6. OUII cepana nmociie mpuMEeHEHUs ajanTepa a -
CUHXPOHHBINA pUTM O - ceple, SKPaHUPOBAHHOE B
3AIUTHYIO 000JI0UKY



Puc. 27 a-B. CM Ha 000opoTe




Puc. 27 a-B. /lunamuka DUII, muToBUaHAS KejIe3a a - MCXOJHOE
OUII 6 - yepe3 20 MuHyT B - yepe3 40 MUHYT -
MOJIOKUTENbHBIN (P EKT agantepa



Puc. 28 a-B. CM Ha 00opoTe



Puc. 28 a-B. /lunamuka nameHenus: UII muroBuaHOM KeI1e3bl MO/
BIIMUsIHUEM ajiantepa CBeTinIa-cymep a - iCXogHoe 0 - uepes
20 muHyT B - yepe3 40 MUHYT



Puc. 29 a-B. CMm Ha 000opoTe



Puc. 29 a-B. Ilunamuka OUII rosoBHOro mo3ra 1o BIMSIHUEM
agarnrtepa a - UHQOPMaALIMOHHOE 3arpsi3HEHHUE O - aKTUBHOE
BO30YKJICHUE B - CTA0WIM3AUS pUTMa HHPOPMALIUOHHOTO
W3JTYy4CHUS



Puc. 30 a,6. DUII cepaua, uCX0IHOE a -
0JIOK 3arps3HeHus O -

KOH(pUTypaIus cepaia




Puc. 31 a-B. CM Ha 00opoTe



Puc. 31 a-B. OUII cepaua nocne npumMeHeHus aganrtepa

[Ipouecc crabunrzanuu SHEProuHPOPMaIMOHHON

000JI0YKHU OpraHa: a -
3AIIATHBIN «ITAHIIUPb
0 - BOCCTaHOBJICHUE PUTMA HH(POPMAIIMOHHOTO U3TYyUECHHUSI Cep/ilia
B - BOCCTAHOBJICHUE PUTMa HH(OPMAIIMOHHOTO M3JTYYEHUs cepiia



