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IIpenuciioBue
HaCTOHHII/Iﬁ 0630p MOCBAIICH ABJICHHUIO, KOTOPOC Ha 331’[21[[6 HIPUHATO HA3bIBATh
«HECMCPTCIbHBIM OpYXHEM», B Poccun — ClIe HeJICNee — «ICUXOTPOHHBIM

Opy)XHEM», M KOTOpoe TpaBWibHee ObUIO OBl Ha3BaTh HMH(POPMAIMOHHBIM
(HeTeTUIOBBIM) BO3JIEHCTBHEM JJIEKTPOMArHUTHOTO M3JYy4E€HHs KpaiHe BBICOKOW
YacTOTHl Ha OMOJOrMYecKrue OOBEKTHI, B TOM YHCIIE M Ha 4YeloBeka. He MOIIHOCTH
W3JIy4eHUs, a COZepKallascsi B HECYIEW paJuoBOJIHE WHQOpMAIus OMpenesnser
yOOMHBIH, KaJedauii i nenedHbIi XapakTep TaKoro BO3ICHCTBHS.

B 0030pe ucronbp30BaHbl TOCTYIHBIE JIIOOOMY POCCHUHCKOMY MJIM YKPaWHCKOMY
rpaxJaHUHY HCTOYHMKM U3 HAyYHOH MepHOAMYECKOM IleyaTH, OCBEILAIoIIHe
TEOpPETHYECKHE aCMEKThl MpOoONIeMbl W MEAUIMHCKUE TNPHUMEHEHHS] OTKPBITHIX
a¢dexToB, HauaBmmecs ¢ KoHIa 70-X TOJOB MPOILIOrOo Beka. B OCHOBHOM 3TO
CTaThM M3 JKypHaIOB «MWUIMMETPOBBIE BOJHBI B OHONOTMM M MEIMIMHEY,
«buomemuIHCKHE TEXHONOTMM U PaJMOVIEKTPOHUKA», «BeCcTHHK HOBBIX
MEIUIMHCKAX TEXHONOTUi», «Ycnexu (usndeckux Hayk», «buopusmka», a Take
Mmarepuasibl COOpPHHKOB JIOKJIA/I0OB POCCHUICKMX CHUMITO3MYMOB C MEXIYHapOIHBIM
yyactieM «MWUIMMETPOBBIE BOJHBI B OHOJNOIMM M MEIUIMHE», JTH0e3HO
npenocraBieHHele aBTOpy B 3AO0 «Meauko-Texuuueckas accorpanus «KBU»
(MHCTUTYT paMOTEXHUKH U ANEKTPOHUKHU Poccuiickoil akaieMun HayK).

Llenpro 0030pa sBISETCS TOKAa3 WHTEPECYIOIIUMCS pacCceKpeYeHHO# dYacTu
poOJIEMbI U COBPEMEHHOTI'O MOJIOKEH ST JIMHUK CEKPETHOCTH B Heil. O030p siBIsieTcst
4acThi0 OoJiee OOMIMPHOrO MaTepuaa, CoIepIKaIIero CBUACTENbCTBA MOCTPAAaBIINX
OT MUKPOBOJIHOBOI'O BO3JICHCTBUS.
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Pazpea 1.
Po:xnenue npodJieMbl.

[Ipobnema pommnack B Hadanme 60-X TomoB XX BeKa KaK «HIesS O BO3MOXHOCTH
crenuduIecKoro BO3/eHCTBUA 3JIEKTPOMAarHUTHOI O U3IIy4eHUs. MM
(MHJJTIMETPOBOTO) JMAaNa3oHa JJIMH BOJIH Ha OHONIOTMYECKHE CTPYKTYphl W
OpraHU3MEI», OblIa BhIcKa3aHa coBeTckumu yaeHbME (H.JI. JleBstkoB, M.b. I'omanT
u Jap.).

Cocrosma wmaes B cienyromeM. AtMmocdepoir  3emmn  MM-uzinydeHus
BHE3EMHOT'0 TIPOUCXOXKIEHUS CHIIBHO TOrjomaroTes. [loaToMy 3eMHbIe OpraHu3Mbl
HE MOIJIM WMETh E€CTECTBEHHBIX MEXaHU3MOB MPUCIIOCOONEHHsT K KOJIeOaHUSIM
3aMETHOM WMHTCHCHUBHOCTM B OTOM JHana3oHe, OOYCIOBIEHHBIM BHEUIHUMH
MIPUYMHAMH, OJHAKO MOTJIM MPHUCIIOCOOMTHCS K COOCTBEHHBIM KOJIEOAHHSM B 3TOM
JMana3oHe B MPOIECCe SBOMOUOHHOIO pa3BUThs (1).

B YCIIOBHUAX OTCYTCTBHSA MOIIHBIX €CTECTBCHHBIX HWCTOYHUKOB H3JIYUCHHUS B
MHUUIMMETPOBOM JIMANa30He MPHPOJa MOIJIA HCIIOIb30BaTh 3TOT «OECIIOMEXOBBIID
JMana3oH JUisl 1ieNeil yrpaBieHUsl OCHOBHBIMU (PM3HOJOrHYeCKUMH (YHKIUAME (2)
U MHQOPMAIIMOHHOH CBS3U MEXIY KIETKaMHU )KUBBIX O0OBEKTOB.

BO3HUKIIM €CTEeCTBEHHbIE BONPOCHI: KAKOE 3HAYCHHUE VIS JKU3HH MOXKET MMETh
peakuusi Ha KOT€pEeHTHOE 3JIEKTPOMArHUTHOE M3Iy4EHHE, KOTOPOE B OKPYKaIOILEH
MIPUPOJE MIPAKTUUECKU OTCYTCTBYeT? M ecnu CylecTByeT Takasi peakiys, TO KAKOBbI
0COOEHHOCTH €€ MPOsIBJICHUs B xHUBOM opranuzme? (1).

Bor xak pacckassiBan (3) O mepBOM INare B HANpaBICHUH IPOBEPKU
BBIJIBUHYTON TMITOTE3bl YUACTHUK coObITHH, podeccop O.B. benkuii: «B centsiope
2003 r. ucnonmusiercs 40 ner co mus mpoeneHus B PO AH CCCP ... maydnoro
CeMHHapa, IOCBSIIEHHOIO OOCY)KACHHIO HEOOBIYHBIX CBOMCTB HM3KOMHTEHCHBHBIX
3IEKTPOMATrHUTHBIX TOJeH MUIIAMETPOBOro (KpaiHe BBICOKouacToTHOro — KBY)
JMaria3oHa NPUMEHUTENBHO K IpoueccaM (YHKIMOHHUPOBAHUS OHOJIOIHYECKHX
opraau3zMoB. K stomy Bpemenn 8 HUM MOII CCCP «Hctoky... Oblia 3aBepiieHa
HaydHO-HCCIIeIOBaTeNbCKast ~ pabora 1o  pa3paboTke  IEpBOr0O B MHpE
IIMPOKOIOJIOCHOTO TEHEpPAaTopa MIJUIMMETPOBBIX BOJH HA OCHOBE BaKyyMHBIX
MpUOOPOB-JIaMIT OOPAaTHOM BOJNHBI C MPOXOIBHBIM MarHuTHeIM mojem (JIOB-O).
Cemunap Obur moctaBieH mno wuHEnuatmBe H.J[. JleBatkoBa — wieHa-
koppecriorgeaTa AH CCCP, mayanoro pykoBogurens HUU «Ucrok» (r. @pssuHO,
MockoBCK. 001. — ABT.) W 3aBeAyrOmero OoTnenoM 16 «CBepXBBICOKOUACTOTHAS
anekrponnkay WPD AH CCCP. Jlammbsl oOpaTHOW BONHBI [JadH BO3MOXKHOCTH
HadaTh pabOThl B HETPAJUIIMOHHOM /ISl PAJAMOANICKTPOHUKHM HANpPaBICHHH — B
OMOIOTUH ¥ MEHIIHEY.

[lepBble OYEHb HHTEpPECHBIE PE3YABTATHI SKCIICPUMEHTOB, ITTOCTABJICHHBIX I10
mpemrokennro H.J[. JleBstkoBa u M.b. ['omanTa, 66umH moNydensl B 1965 r., korna
ObT YCTAQHOBJIEH PE30HAHCHBIM OTKIMK >KHBBIX OHOIOTMYECKMX OOBEKTOB IpH
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BO3/ICHCTBUM Ha HUX JTUCKPETHHIMH BOJTHAMH MUJUIMMETPOBOTO JHana3oHa (4).

[Ipaktiueckn ongHOBpeMeHHO B 1pyrom koHune Coserckoro Coroza, B
Hoocubupcke, B.Il. KazmaueeBbm, C.II. IllypunemM, JLII. MuxaiinoBoir OBLIO
OTKpBITO HE MEHee WHTEpecHOe «SIBlIeHHe MEXKIETOYHbIX IMCTaHTHBIX
9JIEKTPOMArHUTHBIX B3aUMOJICHCTBHI B CUCTEME JABYX TKaHEBBIX CTPYKTYPY.

«IIpearmocika HKCIIEPUMEHTOB 3aKl0¥ajach B TOM, 4YTO (DYHKIMOHAJIHHOE
COCTOSIHME KJIETKHU, IOABEPTHYTOH BO3JIEHCTBHIO Pa3IMYHBIX (DAaKTOPOB BHEIIHEH
cpenbl, KOIUPYETCs B AJIEKTPOMArHUTHOM H3JTy4E€HHH, BO3HUKAIOIIEM B IIpOIIECcCe ee
KHU3HEAeATENbHOCTH. [Ipesmnonaranoch NpoOBEpUTh, OONaIaeT JU 3TO HU3IydeHHE
CUTHaJbHOW (yHKIMEH, CIIOCOOHO JIM OHO 3amycKaTh aJIeKBaTHBIE HCXOIHOMY
BO30YXK/IEHHOMY COCTOSHHIO TIPOLIECCHI B HMHTAKTHBIX KJIETKaX-JETEeKTOpax.
[TockonbKy MMeNnoch B BHIY HCCIEIOBaHWE WH(POPMATUBHBIX CBOMCTB W3ITydECHUS,
n30paHbl TaKWe CHTYyallM{, KOIJla KIEeTKa CTalIKMBaJlaCh C IOBPEXIAIOIIUMHU
(dakTopamu cpeipl. B 3TOM ciydae ajeKkBaTHBIM OTBET CO CTOPOHBI KJIETOK-
JIETEKTOPOB MOT" OBITh HCTOJKOBAH KaK MpOsiBIeHHE NH()OPMATUBHOTO BO3/ICHCTBUSI.
B kauectBe (hakTOpoB BO3JEHCTBUSI Ha KiIeTKy ucnonb3oBanmuch JJHK u PHK-
coJiepiKalllie BUPYCHI, TOKCHYECKHE J03bl JIBYXJIOPHCTON PTYTH, JIeTalbHAs /1032
yabTpaduoneroBoro obmydenuss ¥ np. B pesynbraTe B KIIETKax pa3BUBAIOTCS
NOBPEXJICHUSI, TPHUBOIAIINE K T'HOSTH CO CIeHU(PHUYECKOH Ui KaKAOro U3
MEPECUNCIICHHBIX ar¢HTOB KapTHHOﬁ. Ecmn MOBPEKACHHBIE COOTBETCTBYIOIINM
00pa3oM KJIETKH, HaXOIsIIMecs B ClIEHalIbHBIX KaMepax C KBapLEeBBIMU OKOIIKaMH,
COEIMHUTh C IIOMOIIBIO ONTHYECKOI'O0 KOHTaKTa C TaKUMHU JK€ KJIETKaMHu, He
MOABEPTHYTHIMM HUKAaKOMY BO3JCHCTBHIO, TO B IOCIEAHUX 3aKOHOMEPHO
pa3BHUBAIOTCA  W3MEHEHHWs, IIOBTOPAIOIIME KapTHHY OONe3HM W rudenu
NOBPEXKAEHHBIX KJIETOK. Takum oOpa3oM, MeXOy IByMs TpyIIlaMH KIETOK,
HMEIOLINX TOJIBKO ONTHIECKUI KOHTAKT 4epe3 KBapIEBYIO IUIACTUHKY, OOHAPY/KEHbI
JMCTAaHTHBIE MEXKKJIETOUHbIE B3aMMOJACHCTBHS, OOYCIOBIECHHBIE CBEPXCIAa0bIM
JIEKTPOMArHUTHBIM U3Iy4EHUEM. ..

W3MeHeHHs: B He3apasKeHHOM «3epKalIbHOI) KYJIbTYpe-IeTeKTOpe Crieln(UIHbI:
KJIETKH JETeKTOpa B 3HAUYMUTEIBHON Mepe KONUPYIOT BECh IMKI MpeBpalleHui,
MPOUCXOMAIIMX B KIIETKaX KyIbTYphl-WHIyKTOpa. OMHAKO Takue MOP(OIOrHIecKrue
MIPU3HAKK, KaK BHUPYCHBIE BKIIIOYEHHS B «3EPKAIbHOI» KylIbType HHUKOIZA HE
00HapyKUBaJINCh. VIMEHHO TIO3TOMY MBI TOBOPHM O «9EpTax CXOJCTBA U PA3THUMSD)
KyJIbTYpBl HHAYKTOpPA U JIETEKTOpA. . .

«3epKanbHbI» 3PQeKT peannszyercs B TOMOJIOTMYHBIX KJIETOYHBIX JIMHUAX H
OTCYTCTBYET B I'€TEPOT€HHBIX KYIbTypax, TeHETHIECKH OTAAJICHHBIX APYT OT JIpyTa.

«3epKanpHBI THTOMaTHIecKui 3¢ dekt Hab ronancs B crydae IpUMEHEHUS B
Ka4ecTBE TO/UIOKKM KBApIEBBIX WM CHIOASHBIX IUIACTHHOK. CTEKISHHbBIC
moiokkn He d3¢pdexktuBHBL. OTCIOa CclemyeT, YTO HOCHUTEIEM CHUTHANA IIpH
B3aMMOACHCTBUM  ABYX  KJIETOYHBIX  CHCTEM  MOTYT  OBITh  H3JIy4eHHSA
YIABTPa(HUOIETOBOrO MM MH(PPAKPACHOTO IHAIa3oHa, TaK KaK KBapIl MPO3padeH U
mo orHomeHuro K HMK-m3mydenwro.... B wuccrenoBaHMsX ¢ IIpUMEHEHHEM
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MeTaJUTMYecKoi (OB WAM YEepHOro (QWIbTpa MEXAY KaMepaMHu MOIydeH
OTPHULATENBHBIN PE3YIIBTAT, T.€. OTCYTCTBHE «3epKajIbHOrO» adderTtar» (5).

B urore «0bu10 ycTaHOBIIEHO, YTO CrienU(pHYECKOE MOBPEXJICHUE OJJHON JKUBOM
KJIETKH (TKaHH) MOXXET IPUBECTH K TaKOMY )K€ CHEHH(PUIECKOMY ITOBPEXICHUIO
KJIeTKH (TKaHH), HaXOAAUIEeHCs pSAAOM B TePMETHYHOM OOBEME, HCKIIIOYaIoIeM
MEPEHOC BEIECTBAa OT OJHOM KIETKH K JAPYrod depe3 CTeHKH cocyna» (6) (Jurmmom
Ha otkpeitue Ne 122 ¢ mpuwopuretrom ot 15 despanst 1966 r. OdurmanbHbiit
oromterens Komurera no aenam n3o0pereHuii M oTkpbiThii ipu CoBere MUHHCTPOB
CCCP, 1973 1., Ne 19).

Takum oOpazoM ObUIO OOHApYKEHO MEXKJIETOYHOE HH(OpMAIMOHHOE
B3aMMOJICHCTBUE TOCPE/ICTBOM 3JIEKTPOMArHUTHBIX BOJIH.

Wrak, uBble OpraHM3Mbl, K&K MHHUMYM, Ha KJIETOYHOM YPOBHE, PacChLIAIOT
HaKaHyHe TMOEIH paJuoCOOOIIEHHS C «MEJUIMHCKUM 3aKII0YEHHEM O OOJIe3HH U
MpUYMHAX  CMEpTH» - Tak 3To HaspBagock B  Coserckom  Corose.
BJ'II/IBKOpO)ICTBCHHI)IC UM OpraHu3Mbl MOTYT €ro BOCHPUHATH U CXOAHBIM 06pa30M
NOKOHYHTh JKH3Hb camoyOuiictBoM. Kak MOXXHO HWMHTHPOBaTh BHUPYCHYIO
uH(DEKIMI0, HE MMesi B CBOEM cocTaBe BHpycoB? Mim xumudeckoe mHoOpa)KeHHe
PTYTBIO, He uMest pTyTu? KakuMm MHCTpyMEHTalIbHBIM 00pa3oM JICHCTBYIOT BUPYC U
pTyTh? MOXXHO M JaHHBI MHCTPYMEHT OTAEIUTH OT €ro HOCHUTENeH M Oomepupys
UM, UCKYCCTBEHHO BBI3BaTh MH(EKIIMOHHOE 3a00JIeBaHHUE B OTCYTCTBHE HOCHTEJS
UH(EKINY WM UIMUTUPOBATh XMMHUUYECKOE MOPAKEHHE, HE BBOISI CaMO BEILIECTBO B
Topa’kaeMbIil OpraHu3M?

MujsimmMeTpoBbIe paIMOBOJIHBI.

D¢ dexr BO3MEHCTBHS 3JIEKTPOMATHUTHBIX BOJH Ha OWOJOrHYECKHE OOBEKTHI
MOXKET OBITb 3HEPreTHYeCKHMM (MOHHM3UPYIOIIUM) WM HH(pOpMaUHOHHBIM. [lpu
SHEPreTUIeCKOM BO3JEHCTBHU 3(PdeKT mocTuraercs 3a cuer OOJBIION MOIIHOCTH
KoNieOaHWH W TPUBOIAMT K OOILIEMY WJIM JIOKaJbHOMY IMPOTpeBy TKaHeil. B artom
cirydae gactoTa U (opma KonebaHWil B IIepBOM NPHOIIDKEHHH HE MTPAeT BAXKHOM

ponu.
MUTUMETPOBBIE BOJHBI (4acTOTa KOJeOAHWH B ATOM JHMAla30HE MEHSETCS B
mpegenax F = 30-300 I'Tm, 9To coOTBETCTBYeT UIMHAM BOIH B CBOOOTHOM

npoctpaHctBe A=10-1 MM) OTHOCATCS K HEHOHH3HMPYIOIUM H3JIy4CHHSIM. DHEPTusi
KBaHTa u3nydyeHuss B MM-nmana3oHe 4pe3BbIYAHO Maja, MEHBIIE SHEPruu
TEIJIOBOTO JIBIKEHHSI MOJIEKYII, SHEPTUHU 3JIEKTPOHHBIX IIEPEX0/I0B, KOIeOaTEIbHOM
SHEPTrUM MOJIEKYT W DJHEPrHM BOJOPOJHBIX CBSI3€H M MOXET BIUATH Ha
KHU3HEACSITEIBHOCTh TOJIBKO MPHW MHOTOKBAHTOBBIX TIPOIECCAaX, XAPAaKTEPHBIX IS
KOTepPEHTHBIX KoneOannii. [loBhlmIeHWEe TeMIlepaTypsl B MeECT€ BO3JICHCTBHA
HezHauntenbHO (mpuMepro 0,1°C) m He OHO SBISIETCS TIIABHBIM (PAaKTOPOM
JocTwkeHns d¢dexkra. B Takux ciaydasx TOBOPAT 00 YHOpaBiSIONIEM, WIH

5



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

nH(pOpMAMOHHOM AEHCTBUH 3JIEKTPOMAarHUTHOT'O W3TYUSHHS HU3KOW (HETETIOBOI)
WHTEHCUBHOCTH, a JOCTUTaeMble IIpU 3TOM Ouonormdeckre 3GQPEeKTl MMEHYIOT
a¢dexTaMu HETEeIIOBOro (MH(GOPMAIIMOHHOTO) BO3JCHCTBUS JIIEKTPOMATHUTHOTO
n3IydeHuns kpaiae Beicokoi yactorsl (OMU KBY) Ha Gnonornueckre 0ObEKTHI.

JlonoTHUTENBHBIM, HO HEe 00s13aTEIbHBIM, apIYMEHTOM JUIsl IPU3HAHUS TOTO WITH
WHOTO BO3JeHCTBUS MH(OPMAIMOHHBIM MOXET OBITh CYLIECTBEHHOE IPEBHIIICHUE
(Ha MHOTO IOPSAJIKOB) SHEPTeTHKH HWHUIMHPYEMBIX IPOIECCOB HaJ| YHEPreTUKON
WHHUIUHMPYIOIIUX BO3JIEHCTBHN, MOMYEPKHUBAIOIIEEe MX CHIHAJIbHOE 3HAUCHHE VIS
BOCHPUHHUMAIOIIEH CHCTEMBL.

MUUTMMETPOBbIE BOJHBI CHJIBHO TOIJIOMIAIOTCS B BOJAE M BOJOCOAEPIKAIIMX
cpenax. MuuMMeTpoBbIid cioid Boxsl ocnadisier KBU-uznyuenne npu A = 7,1 MM B
100 paz, pu A=2 MM — B 10 ThICSY pa3. [Jis MEIUKO-OMOIOrHUECKUX TPHITIOKCHHIMA
9TOT (aKT SIBIISETCS CYIIECTBEHHBIM, TaK Kak MM-BOJTHBI MPaKTHUYECKU MOIHOCTHIO
0CITa0IsAIOTCST B BEPXHHUX CIIOSIX KOXHM 4eloBeka (B JMuaepMHUce, Ha TIyOMHax
nopsiaka 0,3-0,7 MM) W B NpHUHIMIE HE JODKHBI BIHMATH Ha €ro BHYTPEHHHE
COCTOSIHMSI, TE€M HE MEHee, TaKue BIMSHHS HMMEIT MECTO M OOBSICHSIOTCS
UMEIOIIMMKCS B OpraHM3Me KaHajlaM{ Iiepeliaud HMHQOpMalMd W HAIMYUEM
PE30HAHCHBIX «OKOH TIPO3pauyHOCTH» B BOAE M BOJOCOJEPKAIIUX Cpelax Ha
OIpEe/IeTICHHBIX YaCTOTaX BO3/ICHCTBHSL.

Bozpocuinii MHTEpeC K MAJLTMMETPOBBIM BOJIHAM CTHMYJIMPOBAI UX U3YUeHHE, U
OBbUTH TOJYYEHBI OINpeeCHHbIE pe3yNbTaThl: «BaxHol ocobeHHOCThI0O MM-BONH
SIBIISIETCS. MX MaJjlas pacXOAMMOCTh IIPU PaclpOCTPaHEHUH B BO3JYIIHOMN cpefie, uTo
MOBBIIIAET ITOMEXO3ALIUIIEHHOCTh KaHaJOB CBA3M W IIO3BOJIET HCIIOIb30BaTh
00JIbLIOE MX KOJWYECTBO B OrPaHHYCHHOM IPOCTPAHCTBE 0€3 CO3MaHMS B3aHMMHBIX
nomex. DT BOJHBI, 001a7ast OONBIIMM pa3pelieHueM Mo Yy MecTa U JajJbHOCTH,
MOT'YT O0ECHEYHTh BBICOKYIO CKPBITHOCTh Iepefadd INpU HEeOONBbIIMX rabdapurax
IIpUEMHO-TIepeJarolieii annapatypsl. HakoHen, CylecTBeHHbIM JOCTOMHCTBOM BOJH
KBY-guamazona sBigercss Oonpluasi MPOMYCKHAs CIIOCOOHOCTb, YTO IIO3BOJSET
nepeaBath 10 OMHOMY KaHaTy CBSI3H OO0JIbIIoe KonmnaecTBO uHpopmarwmn» (10).

JaapHOOO0MHOCTD, OCTPOHAIPABICHHOCTD, CKPBITHOCTH B COYETAHUH C MaJIbIMU
rabapuTamu anmaparypbl — IpeKpacHble MOKa3aTeNIH Ul UCHOoNIb30BaHust MM-BoH
Ha 1one 005 ¢ LENBI0 OKa3aHMs, KaK MUHUMYM, IIeTI€OHOr0 BO3AEHCTBHS HA COIIAT
MIPOTUBHMKA (MHBIX, IOMUMO II€JIE€OHBIX, ACHCTBHI Ha 4eIOBEKa MUJLIMMETPOBBIC
BOJIHBI HE MMEIOT M MMETh HE MOTYT B MPUHLMIIE — TaK CTaJl0 YTBEPXKIATHCS C
Hadana 90-X romoB, CO BPEMEHH YaCTHYHOTO, Pagdl PACIIUPEHUS MEAMIITHCKUX
MIPUMEHEHHH, PACCEKPEUUBAHUS TTPOOIEMBI).

IIpoBepka runoressl.

«B 1966 — 1973 r.r. mo uanmartuee akagemuka H./[. JleBsaTkoBa B pa3imyIHBIX
OpraHMU3alUsIX CTPAaHbl ObUI MPOBEACH MIUTENbHBI IHKI 3KCIEPHUMEHTATBHBIX
WCCIICIOBAHUNA.  DKCHEPUMEHTHI, TIPOBEACHHBIE C  MHUKPOOPTaHM3MAMH U

6



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

71a00paTOPHBIMU KMBOTHBIMH HE TOJBKO ITONTBEPIMIN OCHOBHBIC ITOJIOXKEHHS
KOHLIEIIUM, HO M IIO3BOJIWJIM CQOPMYJIHPOBAaTh OCHOBHBIE 3aKOHOMEPHOCTH
B3aMMOJIEHCTBUSI MIJTUMETPOBBIX BOJIH C KUBBIMH OpPTaHU3MaMH. ..

OKCHeprMEHTANBHBIN  3Tal  3aBEpIIWICS IIHPOKUM  KBaJTH(DUIMPOBAHHBIM
00CYX/ICHUEM HAyYHOW OOIECTBEHHOCTHIO MPOOJIEMBI OHOIOTHYSCKON 3HAUUMOCTH
MUJUITUMETPOBBIX BOJH Ha crHenuanbHol ceccuu OtaeneHus oOmed (GU3UKH U
actpoHoMuu AH CCCP B suBape 1973 1. ... OcHOBHBIE pe3yabTaThl UCCIEIOBAHUI
U MaTepHaibl JUCKYCCHM OBUIM OITyONMKOBaHBI B aKaJIeMHUYECKOM KypHaje
«Ycmexu ¢uzndyeckux Hayk» (1973 1., Ne 4). Dra myOnmukanusi mpuBJeKiIa K
o0cyxaaeMol npoOsieMe BHUMaHUE YUEHBIX U3 Pa3InYHBIX CTPaH, B KOTOPBIX OBbLIH
TIOCTABJICHBI CCIIEOBAHUS, KOTUPYIOUINE OTeYeCTBEHHBIE PaboTh. (7)

[To coneprkaHuIO IMyOIUKAIMKM BHIHO, YTO HAUMHABIINE UCCIICAOBAHUS JIIOAN HE
BIIOJIHE CO3HABAJIM, C Ye€M MM TNPHIETCS CTOIKHYThcs. OOnydanu, MEHss 4acToTy,
BbIOpaHHbIE JUI  OKCIHEPHUMEHTOB OHMOOOBEKTHI, (PUKCHUpOBaNM IOJTy4YEHHBIE
pe3yNbTaThl, aHAIM3UPOBAIM MX M YECTHO BBIHECIM Ha OOCYKAEHHE KOJuIer. DTO
HanbojIee OECXUTPOCTHBIM MaTepHall, M3 BCEX HAWICHHBIX M MPOYHUTAHHBIX MHOM.
HukTo, moxose, HE JOraabIBajICs BO YTO, B KOHCUHOM CUETE, BBUILETCSA MX padora.
WNuave nyOnukaiys BO BCEMHUPHO M3BECTHOM, MEPEBOJHOM HA AHTJIHMHUCKHHU SI3BIK,
aKaJIeMHMYECKOM JKypHajle HUKOIJa He cocrosuiack Obl. B koHie 70-X rofoB, korja
6BIHO OCO3HAHO, HAKOHCI, BIIOJHE 3HAYCHUEC MUJIJIMMCETPOBBLIX BOJIH, HCIPABJIATH
4yro-1mnb0 Obuto mo3aHo. CoBerckuil CoOO3 MOTEPSI, MOXET ObITh, YHUKAJIbHYIO
BO3MOXKHOCTb BBIPBAaThCA JIAJIEKO BIIEpe] B JaHHOW 007acTM 3HAHUM M MX
MPaKTHYECKUX MPUMEHEHNUI, B TOM YHCIIE U B BOGHHOM JIEl€.

[To3HakoMuMcst ¢ HauOONIee MHTEPECHBIMU U3 YHCIIA BBIMOIHEHHBIX B 1966 — 73
r.r. aKkcmepuMeHToB. Kiaccnyeckum cran omeitr PJL Bumenckoit u  A.3.
CMOJISTHCKO#.

«HccnenoBaHo neficTBIE MUJUTMMETPOBBIX BOJIH Ha BHYTPHUKIICTOUHbBIE CUCTEMBI,
o0yclaBiIMBarONIMe JIeTAJIbHBIA CHHTe3 Yy OakTepuii, T.e. CHHTE3 BeEIIECTB,
OpUBOAIIMK KIeTKy K rubenn. B kadectBe TecT-o0BeKkTa ObUT  BBIOpaH
KOJIMIIMHOT€HHBINH (akTop KuiedyHoW nanoukd. Kon-dakrop mpencramiser coOoit
BHEXPOMOCOMHBIM T'€HETUYECKUIl d1eMeHT. (DyHKIMOHAIIbHAS aKTHMBHOCTH 3TOTO
3JIeMeHTa OOBIYHO pernpeccupoBana. [lempeccust Kon-(hakTopa MPUBOANUT K CHHTE3Y
0co00ro OEnIKOBOrO BEUIECTBA, HA3BAHHOIO KOJIHUIMHOM; KIETKA IIPU 3TOM
rorudaer» (8).

Oddexr xapakrepuzoBaics koddduimenrom wuHayKipu Ky — OTHOIIEHHEM
MIPOLIEHTHOTO  COJACP)KAaHWS MHKPOOPTaHW3MOB, BBIACISIIOIIMX  KONWIWH, B
OOJTy4eHHBIX M HEOOJTYYEHHBIX KyJIbTypax. Pe30HaHCHBIH XapakTep OTKIMKA Ha
o0IiyueHne BBIpA3WIICS B CIEMYIOIIEM: NpH JUMHE BONHBI A = 6,5 MM Ky = 3,8
(TIpoIleHT BBIACTSIOMMX KOMWIMH Oakrepuii yBenmmumiacs B 3,8 pa3za TpOTHB
nucxomHoro), npu A = 6,51 mm Ky = 1,0 (monokeHne BepHYIOCH K UCXOTHOMY, IO
o0ydeHus), U majiee:

- mpu A = 6,53 mm Kyt = 3,3;
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- mpu A = 6,54 mm Ky = 1,0;

- mpu A = 6,55 mm Ky = 2,9;

- mpul=6,57mm Ky =1,2;

- mpul=6,58mm Ky =22;

Takum oOpa3oMm, Ha JuIMHaX BOJH A = 6,5; 6,53; 6,55; 6,58 MM oOmydeHue
OKa3bIBa€T  BJIMSHHE  HA  JKU3HENEATEIBHOCTh  MHKPOOPTaHM3MOB;  Ha
MIPOMEKYTOYHBIX JUTUHAX BONH A=6,51; 6,54; 6,57 MM — He oka3biBaeT. Ha rpaduke
3aBHCHMOCTh BBIIJIIJUT Kak yracaromas 10 aMIUIMTyZe N0 Mepe pocTa JUTUHEI
BOJIHBI CHHYycou/a, mar ee AA = 0,02 mM, otHomenue A / AL ~ 300 (Benuuuua,
XapaKkTepu3ykolass y30CTh PE30HAHCHBIX II0JIOC, COOTBETCTBYIOIIMX JaHHOMY
BO3/ICHCTBUIO, YMBUBILAS TIOHAYATY CIIEIHATIHCTOB).

OnHOBpeMEHHO ObUT OOHAPY)KEH MTOPOTOBBI XapakTep SBJICHHS, BHIPa3UBIIMHCS
B creaylomeM: KOI(GOHUIMEHT HWHAYKIMMA HauyuHAET OBICTPO HapacTaTth IpH
momHoctH  uanydenuss 0,001 MBr/cm? (MWLIMOHHAas JONs BaTTa), JOCTUTAeT
Makcumyma Tipu MomiHoctd B 0,01 MBT/cM? 1 npu nanbHeifieM ee yBelHMUeHUH He
pacTeT: «M3MEHEHHE BeMYMHBI IIIOTHOCTH MoToka MommHocty B 100 pa3 ot 0,01 o
1,00 MBr/cM? He Bmusno Ha KOd(QHUUIMEHT HHAYKIMH W JIMNIb JalbHeHIiee
yMeHbIieHde MomHoctd g0 0,01 MBr/cM? mpuBeno K pe3KoMy MajIeHHIO
ouonoruueckoro ¢ dexra (8).

OueHb TIOXOXKE Ha TOBEACHHME TJ1a3 YeJOBeKa, KOTOpbIe XOpOIIO BUASAT IPH
KOMHATHOM OCBEILEHUHU, TaK XK€ XOpOLIO Ha COJHLE, a BEPHYBIINCh B KOMHATY,
MepecTaroT BUJETh NPU OCBEIICHHM, paHee gocraTouHoM. CoBnaseHue TeMm Oolnee
JIIOOOIBITHOE, YTO 3PEHHE YeJOBEKa MMEET YHCTO WH(OPMAIMOHHYIO (YHKIHIO,
HHUKAKHX JPYTUX.

U nanee: «2ddexr Haxoaunca B mpAMOil 3aBUCUMOCTH OT BPEMEHH O0IydeHHsL.
Oo0nyuenue B Teuenne 30 muH. pu Temneparype t = 20°C He OKa3bIBaJIO HUKAKOTO
BIMSHUS HA CHHTE3 KOJHIMHA, IOCle OONy4eHHS B Te4eHHE OIHOr0 daca
KOJIMYECTBO CHHTE3MPOBABIINX KOJIHMLHUH KIETOK Bo3pocio B 1,5-2 pasa, a mocne
JBYX 4acoB — ObUT0 MakcuManbHBIM. [Ipu 37°C UHAYKIMS CHHTE3a KOJIMLMHA IMena
MeCcTo Jaxke mpu obmydeHun B TeueHne 30 MHH. DTO, MO-BUAUMOMY, CIEIyeT
CBs3aTh ¢ OoJee BBHICOKOH (DYHKIIMOHATBHOM aKTMBHOCTBIO BCEX CHCTEM KIIETKH B
STHX YCIOBHIX» (8).

He Tonpko yacToThl, OIM3KKHE K 6,5 MM BIMSIOT HAa CHHTE3 KOJWULMHA. Ha 3TOM
BonHe 3ddekr makcumanern, Ky = 3,8; moromy ee OKpEeCTHOCTH M BBIOpaHBI ISt
WITIOCTPAIMK OCTPOPE30HAHCHOTO XapakTepa BozaeicTBusa. Ho cxomHbIM 0Opa3om
BinusieT Ha KiaeTku E.coli m amuua BomHel A = 5,8 MM, 31ech Ky = 3,0, u A = 7,1 Mmm
Ku = 2,4. Bo Bcex tpex cmydasx dddekr mosmisercs He paHee 30 MHH. mmocie
Hadaia oONydeHus, pacTeT ¢ TEYEHHEM BPEMEHH, IOCTHTAET NPHUBEICHHBIX BBIIIE
MaKCHMYyMOB Y€pe3 JBa Jaca W IPH JAIbHEHIIeM O0IydeHNH HE pacTeT.

MoryT mogymars, 4TO 3aBUCHMOCTb HOCHT JI030BBIM XapakTep, HO 3TO HE Tak.
Jloza 3aBHCHT M OT BPEMEHM M OT MOINHOCTH W3JIY4CHHS, a €€ CTOKpaTHOE
MIOCJIETIOPOTOBOE  YBEIWYEHHE HHUKAK HE MOBJIMSUIO Ha KOI(GOHUIMEHT HHAYKIWH,
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KOTOpBII TIOCJIE JIOCTMKEHHSI MOpOora MO MOLIHOCTH CTAaHOBHTCSI MCKIIOUUTEIHHO
(yHKIMEH BpeMEHH, ¥ TO JI0 JOCTI)KEHHS OINPEEICHHOr0 JIBYX4acoBOro Iperera,
rmocsie 4ero He pacrer BooOme. He cymecTtByer, Kakercs, crocoba HepeMeHOH
YacTOTHl WM KOJNeOAaHWSMH MOIIHOCTH 3aCTaBUTh KJIETKH OTpearupoBaTh Ha
Bo3zeiicTBue Obictpee, yeM 3a 30 muH. [loxoke Ha pabory MH(OPMALMOHHOTO
KaHaja C OrPAaHMYCHHOW TPOMYCKHOH CHocoOHOCThIO. bruskuii aHamor —
TenerpaducT WIM pagucT, NMPUHUMAIOMMN KoJ Mop3e No CTapuHKE, Ha CIyX, U
3alUCHIBAIONINH COOOIIEHHEe BpydHYIO. YenoBeka TOXKE MOXHO «pa3orperh
OKPHKOM HJIM IPOCHOOM, YBETHYUTH CKOPOCTH IIPHUEMa, HO HE B CTO pa3 KOHEYHO.

OOBbsIcHsIETCsS CYIIECTBOBAHHE W HIDKHEro Mopora Mo BPEeMEHH, - HEBO3MOXKHO
1o mepBoil OyKBe, CIOBY WM Jaxe (pase yrajaTb CMBICI BCEW TeNerpaMMbl, U
BEPXHET0, - [IOBTOPHAS Iepe/iadya COOOLICHUsI He BIMSET Ha PEaKIUIo Ha HEro.

3aKOHYMM 3HAKOMCTBO C dKcrepuMeHToM: «OTCyTCTBUE 3aBUCHMOCTH dddekTa
OT MOIIHOCTH SIBJISIETCSI €lle OJHMM BECKUM JIOBOJIOM B IOJNB3Y HETEIIOBOTO
BO3JICHCTBHSI MIJJTAMETPOBBIX BOJIH, TaK Kak JIFOObIe TeTuioBble 3QdeKThl 3aBUCAT B
HEPBYIO OUepe/ib OT MHTEHCHBHOCTH MOTOKA. ..

Jlo Hacrosiero BpeMeHH CIIOCOOHOCTh Pa3JIMYHBIX areHTOB (Kak (pM3HYECKUX,
TaK M XUMHYECKHMX) HHIYLUPOBATH JIETAJbHBIA (CMEPTENbHBIA — ABT.) UId
OaKTepHaIbHOU KIETKU CHHTE3 KOJHMIMHA CBSI3bIBAJIM B OCHOBHOM CO CIIOCOOHOCTBIO
9THX areHToB Je3uHTerpupoBath JIHK wiam  OnokupoBath ee  cHHTES...
MUITIMETPOBOE U3JIydEHHE MOKHO paccMaTpHBaTh KakK MPUHLUIHMAIBHO HOBBIM
areHT, KOTOPHIN HE BBI3BIBAS HEMOCPEICTBEHHBIX MoBpexaeHui B monekyne JJHK,
NPUBOIUT K HAPYIICHUIO MEXaHU3Ma PEeTYSLUK (HYHKIMHA TeHeTHYECKUX HJIEMEHTOB
B KJIETKE, B YaCTHOCTH, IKCTPAXPOMOCOMHBIX 3JIEMEHTOBY (8§).

B.®. Konnpatesesoit, E.Il. YuctsakoBoit u ap. nzydanock Biusaue MM-BoiH Ha
cBoiicTBa OakTepuii: «MUWIUIUMETPOBBIE BOJHBI  O0JQJAIOT  3HAYMTEIHHBIM
ryouTenbHBIM AeficTBHeM Ha Oakrepuu. [ToxasaHa 3aBUCHMOCTH BBDKMBAEMOCTH OT
JUTMHBI BONIHBL... Hambosee ryOuTenpHOE JEWCTBHE OKa3bIBaeT JJIMHA BOJHBI 7,2
MM,

H.T1. 3anro0oBcKast, SKCIIEPUMEHTBI C HACEKOMBIMH (MyXu-po3oduisl): «Ilocne
obmyuenust (15-60 MuH.) B3poCible MYKCKHE M KXEHCKHE 0coOM He morubai,
BHEIIHE HE OBUIO OTMEYEHO HHMKAKMX H3MEHEHHH, a IOCJIe CKPEIIMBaHMS TaKHe
HAacEKOMbIE, KaK IPaBHWJIO, [aBald HOPMaJbHOE MOTOMCTBO. OJHAKO YHCIIO
IIOTOMKOB y OOJIyYEHHBIX POIMTENEH YMEHBIIAJIOCh, IUIOJOBUTOCTh HACEKOMBIX
3aBHCENa OT JUIMHBI BOJHBI, HA KOTOPOH MpPOBOIMJIOCH OOIy4EHHE M BPEMEHHU
BO3/ICHCTBUS... B mepBOM NOKOJIEHHWM MYTaHTHI MOSBISUTHCH PEAKO, HanOombIIee
KOJIMYECTBO MYTAHTOB OTMEYAJIM BO BTOPOM TIIOKOJEHHWH IIOCIE JUTHTEIHHOTO
BO3ICUCTBUS M3ITYICHHUS C [UTHHOW BOJHBI 6,5 MM. ..

O0ny4eHne KCIepIMEHTABHBIX )KUBOTHBIX (OEITBIX KPBIC M MEIIIEH) B TEUCHHUE
40-50 nueit o 10-15 MuH. He TPUBOAUIIO K JIETaTbHOMY Ucxoay. OIHAKO y TaKuX
KHMBOTHBIX OTMEYaJIN BSJIOCTh, B3BEPOIICHHOCTD MEPCTH, OTKA3 OT MUIIK U IHTHS B
TEUYEHWE HEKOTOPOro BpPEMEHH... Y OONyYEeHHBIX JKHBOTHBIX CHIDKAJIACh
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PE3UCTEHTHOCTH (CONPOTUBIIIEMOCTh — ABT.) OpraHu3Ma K HHeKIusm» (8).

Jpyrue ony0iIMKOBaHHBIE JOKJIAbI TIOATBEPKAAIOT: Hanbosee ryOuTeNbHa s
’KMBOTI'O BOJIHA 6,5 MM.

CaMbIM JTFOOOTIBITHBEIM U HEOXKHIaHHBIM OKa3ajaoch coodmrenue P.JI. BumeHckoit
n JL.A. CeBactbsHoBoi. [IpuBenem ero omucanue mo Oojee Mo3THEMY HCTOYHHKY
2001 1. (9), 3mech Oonee pa3BepHYTHIH sl PE3OHAHCHBIX YACTOT, W JOOABHM
MHTEpEeCHBIe TOAPOOHOCTH N3 myOnukamuu 1973 1.

HccnenoBanachk peakuusi KpOBETBOPHOW CHUCTEMBI )KUBOTHBIX (KPBIC W MBIILIEH)
Ha BHEIIHHWE OOIYyd4eHHS IO KOJMYECTBY M COCTOSIHHIO KJIETOK KOCTHOTO MO3ra.
OOnyueHne TPOU3BOAMIOCH B TPEX BapHaHTAX: JKECTKUM HOHWU3UPYIOUINM
PEHTIEHOBCKMM HM3JTy4€HHEM; MWJIIMMETPOBBIMH BOJHAMH; COBMECTHO OOOMMHU
BUAaMu. Pe3ynbTaThl OKa3aluch TAKUMHU: TIPH OOJTY4EHWH PEHTTEHOBCKHMH JTy4aMH
YHUCIIO KJIETOK KOCTHOrO Mosra ymenbmmiock jao 50-60 % wucxomHoro; mnpu
00JTy4eHUH MHJUTMMETPOBBIMY BOJMHAMH — 10 96 % wucxomHoro. o noruke Bemei,
COBMECTHOE O0Jy4YeHHE JOJDKHO ObLIO ObI MPHUBECTH K ellle OOJbIIEMY CHUKEHHIO
Yucia KJIETOK KOCTHOrO MO3ra 3a CYeT CYMMapHOro JeWCTBHs JABYX BHIIOB
u3nydenus. Ha nene BeIuio Tak.

[Tpn KOMOMHUPOBAHHOM AEHCTBUHM «MUJUIMMETPOBBIE BOJHBI — PEHTI€HOBCKOE
U3JIydeHHe» Ha [UIMHAX MIJLTUMETPOBBIX BoH A = 7,07; 7,10; 7,12; 7,15; 7,17; 7,20;
7,22; 7,25 w 7,27 MM KOIMUYECTBO KJIETOK KOCTHOTO MO3Ta Yy IMOJOMNBITHBIX
KHUBOTHBIX YBEIMUIHMIIOCh U JOCTUTIIO 85-90 % mcxonHbIX 3HadeHHd. Ecnu xe npu
TaKOM KOMOMHUPOBAHHOM BO3JICHCTBHH HCIOJIBL30BaIM JUIHHBI BOJH A = 7,08; 7,09;
7,11; 7,13; 7,14; 7,16; 7,18; 7,19; 7,21; 7,23; 7,24 u 7,26, TO KOIMYECTBO KIJIETOK
KOCTHOT'O MO3I'a OKa3bIBaIOCh HA YPOBHE JEHCTBUS TOIBKO OJHOTO PEHTI€HOBCKOT O
M3ITy4eHus, T.e. coctaBuiio 50-60 % OT UCXOIHOTO 3HAYCHUS.

JlrobombiTHAst nerans: B uccnenoBannu B.D. KonnpatbeBoii [umHbl BoiH 7,15
MM #u 7,20 MM Ha3BaHbl CaMbIMH TYOUTEIBHBIMU JUII MHKPOOPTaHU3MOB. Jlist
MBIIIEH ¥ KPBIC OHU OKA3AJIUCh LIENEOHBIMH.

[ocmotpum moxnazn P.JI. Bunenckoit u JI.A. CeBactesiHOBOH Ha ceccun 1973 T.
Bhauase xapakTepHasi Ul TOr0 BpeMEHH KOHCTATalusl O4EBUAHOIO TTapaioKca:

«Hecwmotps Ha TO, uTO M3mydeHrne CBY MUIIIMMETpOBOro AHana3oHa C ITHHON
BONHBI A = 7,1 MM morjomaercs B IOBEPXHOCTHOM CIJIO€ KOXH JKHBOTHBIX Ha
rnyoune npuMepHo 3-102 cM, ObLI0 OOHAPYKEHO YMEHBLICHME KOJIMYECTBA
MTOPa’KEHHBIX PEHTT€HOBCKUM HM3ITy9eHHEM KIIETOK KOCTHOTO MO3ray (8).

3aBucumoctb dddexra OT MOMHOCTH: «J]0 3HA4YEHMS IUIOTHOCTH IOTOKA
MmoraocTr P=9 MBT1/cM? Hukakoro Biusaus Ha N/Ng 00JTydeHHe KUBOTHBIX TIOJIEM
CBY =e oka3piBaeT... 3aTeM NIpH yBEIWYCHWH P 9UCIO HEpa3pyIICHHBIX KIETOK
BO3pacTaeT MPaKTUIECKH CKadykoMm a0 Benmdusbl 0,85. HampHelmmit poct P He
COMPOBOXKIAETCs yBenmaeHneM N/No».

3aBucuMocTh OT BpeMeHu: «Jlo naTepBana Bpemenu t = 30 muH. neiicteue CBY
BooOme He mposBiserca. I[lpu Bo3pacTaHmu BpeMeHH oOmydeHms a0 60 MuH.
HaOmonaercs yBennaeHue 3amuTaoro 3¢ dexra nu N/Ng nocturaer 0,8. HanpHeHmmit
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POCT SKCHO3WIMHA HE CONPOBOXKIAETCS CKOJIBKO-HHOYIh 3aMETHBIM YyBEINYEHHEM
adpdekrar (8).

Kpome mepednciieHHBIX BBIIIE JJIMH BOJH 3aIMTHBIMH CBOMCTBaMH 00JalaroT
TaKke A = 6,7 MM 1 6,82 MM.

B Takom Buze BmepBbIe SBWIACh MHPY MHUKpOBONHOBas mpobiema. C rogamu
OTHOIIEHHE K MHJUIMMETPOBHIM BOJIHAM HM3MEHMIIOCH, B HMX ajJpec ObLIO CKa3aHO
MHOT'0 JOOPBIX CJIOB, OHM OYIyT MPOLMTUPOBAHBI U Ballle MHEHHE TOXKE YIyUIIUTCS.
Ho wepnoro xobenst He oTMoemb no0ena. B KOHIlE KOHIIOB, BBl BEpHETECH B
UCXOJHYI0 TOUKY. Kak yacto ObIBaer, mepBoe BIEYATIEHHE OT HOBHHKH OKa3aloch
BEPHBIM.

WUnes 0  4YyBCTBUTENBHOCTH  OMONOrMYeCKHX  OOBEKTOB K  CIa0bl
9JIEKTPOMArHUTHBIM TOJSIM  TOJNy4YWJIa TOTJIa K€ «KOCBEHHOE TEOpeTHYECKOe
MOATBEPXKICHHE B paboTe U3BECTHOTO (pu3mKa ¢ MUPOBBIM mMeHeM — . dpénnxa.
OcCHOBHOIl BBIBOJI M3 3TOH pabOTBHl CBOAWTCS K TOMY, YTO OTJENBHBIE Y4acTKH
IIa3MaTU4ecKoil MeMOpaHbl JKMBOM KJIETKH HaxOAsATCs B  BO30YKIACHHOM
KonebaTeLHOM COCTOSHMH (KOTepeHTHbIe KoneOaHus) B AuanasoHe gactor 10 —
102 Tu, uro mno CcoBpeMEHHOU KiacCH(UKAIMH COOTBETCTBYET KpaiiHe
BBICOKOYACTOTHOMY JIMANa3oHy... MOIIHOCTh 3JIEKTPOMArHUTHBIX —KOJIEOaHHH,
N3JTy4a€MbIX DJICKTPUUCCKUMU JUITOIAMUA IJIa3MaTUYCCKUX MeM6paH KJICTKH, paBHA
npumepro 102 Br B y3koii monoce wactor. CliesoBaTebHO, VIS KUBBIX KJIETOK
CTOJIb HH3Kas BEIMYMHA MOILIHOCTH SBISIETCA 3HAYMMON BEIUYUHON, IIO3TOMY
KIETKH <«JOJDKHBI» OBITh, B COOTBETCTBUM C TNPHHLOUIIOM B3aHMMHOCTH,
YYBCTBUTEIBHBIMU K BHEIIHMM H3JIydCHUSIM C MOIIHOCTBIO TAaKOIO K€ IOpsiaKa
Benuuun» (10).

Jonroe BpeMs Henb3sl ObUIO M MEYTaTh O HEMOCPEICTBCHHOM OOHAPYKEHUU
KJIETOYHOTO M3JIydeHHUs] H3-3a €ro 3ampeieiabHo Maioil MomHocTH. [Ipomuo
TpUALATH JIET, NPEeXAe YeM YyAaJoch MOIYYUTh MNPSIMOE IKCIEPUMEHTAIBHOE
MOATBEP KIEHINE OCHOBHOTO ITOJIOXKEHH TUIoTe3bl: «9 mexabps 1997 r. ymanoch ¢
IIOMOLIbI0 YHHKAJIBHOM paJuOMETPUUYECKON CHCTeMBbl, co3gaHHOM B HayuHo-
nccienoBaTenbckoM LleHTpe kBaHTOBOW Memuimabl «Buaryx» (Kues, YikpauHa)
BIIPAMYIO 3apETHCTPUPOBATh HEPABHOBECHYIO KOMITOHCHTY H3JIydEHHUsSI YelIOBEKa
umeHHo B MM-nuanasore. OHa coctapuna semuuudy 102°-102! Br/T'w. B 1ot neHb
runore3a o (U3MKE JKMBOIO IpeBpaTWiack B Hay4dyHOe HampasieHue «Du3uka
s)kuBoroy (11).

CwipbHEHIIUM  apryMEHTOM B  TMONB3y Hpm3HaHUS  MM-BO3neHcTBHA
MH(QOPMAIMOHHBIM CUYNTAIOT HAJMYHE «IJIaTO» WM «CTYHNEHbKM» Ha rpaduke
3aBHCHMOCTH  3(dekTta 0T MOIHOCTH  W3JIydeHHs. MOXHO  TPHUBECTH
MIOATBEPKIAIOIINE TOBOBI CHEINATNCTOB IUTATHI, HO JTydlle He Hy)KHO. OHH Maio
YTO MPOSICHAT PSAAOBOMY 4YMTaTeNto. PazymMHee HCIIONB30BaTh AHAJIOTHIO, HAWTH
IIpUMep 3aBeOMO MH()OPMAIMOHHOT'O BO3JICHCTBHSA, OCTPOUTh COOTBETCTBYIOIINI
rpad¥K U IIOCMOTPETH, OyIET HA HEM «CTYIIEHbKa» WM HET.

[TonsiTHO ©Ge3 mOKa3aTenbCTB, YTO MOLIHOCTh AaKyCTHUYECKHX KoJieOaHWH,
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M3JTy4aeMBIX TOJIOCOBBIM aIlliapaToM KOMaHIMpa, OTAAIOIIEr0 KOMaHIbl «HAIPaBO»
WM «HAJIEBO» CTPOIO COJIIAT, HEAOCTATOYHA JUIS BPAICHUS TIOTYHHEHHBIX. SI36IKOM
HE TO YTO YEJIOBEKA MOBEPHYTh, aHTEHHHI (T.€. YIIIN) COTPeTh eMy HeBO3MOXHO. Ho
JIOAW BEpTATCS. BOCHPHHMMAIOT CMBICH TPHUKa3a W HUCIONHSIOT €ro 3a CYeT
BHYTPEHHEH SHEPrHy OpPraHM3MOB. AKYCTHYECKOE BO3ACHCTBHE MMEET MOpOT IO
MomrHocTH. Ecii KoMaHaa oT/iaeTcsl mernoToM, HUKTO €€ He YCIIBIIINT, a €CIi OyneT
BBIKpDUKHYTa, Torna (UCIONB3YeM aKaJeMHUYeCKHH OTYeT): «IpH yBenudeHuu P
(MOIITHOCTH) 4YMCIIO HEpa3pyLIEHHBIX KJIETOK (y HAac — BBINOJHMBIINX IPHKa3
COJIJIaT) BO3PACTAET MPAKTUICCKU ckaukoM 10 BenmauHbl 0,85%» (y Hac o 1,00. Bes
pora, 100 uenoBek, ucnomHser komaHny.). Ha rpaduke mnpsiMas 3aBHCUMOCTH
a¢dexTa OT MOIIHOCTH B3JICTUT BEepTHKAILHO BBepX, oT 0 mo 100 em. Ecmm
KOMaH/IUp BOOPYXXHTCSI TPOMKOTOBOPUTEJIEM U YBEITUUUT CHITY 3BYKa Ha MOPSIIOK (B
10 pa3), mBa mopsnaka (B 100 pa3), tpu mopsaka (B 1000 pa3), uro w3mMeHUTCS?
[psmas Ha Tpaduke MEpesOMUTCS IO IPSMBIM K€ YTJIOM M TIOMOJ3ET MapaieIbHO
TOPH30HTAJIBHOW KOOPJIWHATHOM OCH BIIPaBO, 00pa3ysl «IUIaTo» M IOATBEPIKAAS:
3¢ QEeKT He pacTeT OT YBEIMYCHHUsI MOIIHOCTH, JOCTUT HachllleHns. Kak BhIMoTHsIIA
KOMaHIy Bcsi pora, Tak Bce 100 uenmoBek ee U BBHINONHAIOT. ['opH3oHTanbHOE
«IUTaTO», TOATIEPTOE ClIeBa B3METHYBILEICS ObUT BBEpX BEPTHKAIBHOW NPSAMOM M
00pa3yloT «CTYNEHBKY» IO MOIIHOCTH, TOATBEPKAAIONIYI0, KaK YTBEPXKIAIOT
CHELUaTICThI, THPOPMAIIMOHHBIH XapaKTep BO3JCHUCTBHSI.

Vmeercs B HamieM npuMepe W IOpOr MO BpeMeHH. YenoBek cooOpasuTenbHee
MHUKpPOOa, HO U eMy HYXXHO 1, 2, 3 ceKyH/ibl, YTOOBI PEIIUTh, TJIe Y HErO MPaBbId HIIH
neBblii  Ook. OMNBITHBIH KOMaHAMP BCEraa JEIWT KOMAaHAy Ha JBE 4YacTH,
HH(OPMALMOHHYIO «HAJEE...» WIN «HAIpPaa...» H, Yyepe3 Iay3y, CUTHAIBHYIO «BO!».
IIycTb KpolIeUHbIi, HO IOPOT 110 BPEMEHU 31ECh €CTh.

CrpocsT: «A He CIHIIKOM MHOTO OepeT Ha cedst aBTop, YIo00JIsIsl HAC, JIFOCH,
NepBBIM MonaBIIUMCsl OnooObekTam? Pa3Be MOryT, pa3Be MOCMEIOT KPBICHL, a TeM
Oonee MUKpPOOBI, MOHMMAaTh KoMaH/ibl? COBpeMeHHasl Hayka He CIOCOOHA...» W Tak
Janee.

Eme xak Moryr, eie kak MocMeroT. EcTb yueHsle, Bcepbe3 YTBEPKAAIOIIUE, YTO
HEKOTOphIE TOYHO HE KOHYABIINE YHHBEPCHTETOB OMOOOBEKTHI (HE HMMIIOPTHEIE,
HAIlli COBETCKHE) TIOHUMAIOT HHOCTPAHHBIE SI3BIKU, HAIIPUMED, JTy4lle OOIbIINHCTBA
HAIlUX K€ COBETCKHUX JofeH. Jlukoe yTBep:KIeHHE 3TO CYUTAIOT JOCTOBEPHBIM H
9KCTIEPUMEHTANIBHO JOKa3aHHbIM. [IpruueM JoKa3bplBany €ro He AOMa Ha KyXHE, a B
npoUIIBHBIX HCCIEOBATENbCKUX HWHCTUTYyTaX Poccuiickoil AKageMuu Hayk
(Uucturyre O6meit ['enetnxu PAH, manpumep). Ho 06 sToM Hinke.

Kemarommux  momyunth Oolee CcTporoe W TOYHOE OOOCHOBaHHE
nH(pOpPMAMOHHOTO XapakTepa ACHCTBUSI MHJUTUIMETPOBBIX BOIH HA OMOJIOTMYECKHE
00BEKTHI, OTCHUIAEM K MPHIOKEHHIO 3, I7Ie W3JIOKEHO apTyMEHTHPOBAHHOE MHEHHE
M0 JAaHHOMY BONPOCY  OCHOBOIIONOXHHWKOB  mpobmemsbl, H.JI.JleBsTKOBa,
M.B.T'onanta, O.B.Benxkoro.
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Pazpnen 2.
Pe3onaHcHbIe d(pPeKThI.

Pezonancel  ObUTM  TepBBIM, HauOoONee  WHTPUTYIOIIUM  MPOSBICHHEM
MHUKpPOBOJTHOBOT'O BO3/€HCTBUS. Pannodu3nkoB mopasuia y30CTh JEHCTBYIOIIUX
TIOJIOC M3JTy4EHUsI, TOOPOTHOCTh (OTHOIICHWE JJIMHBI BOJHBI K HIMPUHE ITOJOCHI)
nocrurana 300-500 en. Ha ceromust HalieHs! BO3AeHCTBUS (KamWUIAPHBIN 3QdeKT)
¢ nobporHocteio g0 10 ThIC. en. (T.e. mpu yuHE BOMHBI A = 10 MM, HampuMep,
JIOTYCTUMbIE€ OTKJIOHEHHUs HaxonmaTcs B mpeaenax ot 9,9995 mo 10,0005 mwm, He
Oonee).

Ckopo OBUIO 0CO3HAHO, YTO HE MUJUIMMETPOBBIE BOJIIHBI BOOOIIE, @ KOHKPETHBIE,
OCTPOPE30HAHCHBIE MX YacCTOTHI, BBI3BIBAIOIIME TOT WM WHOM OTBETHBIN OTKIMK
KUBBIX OpraHM3MOB, a 3HAYUT HMEIOUIME CHTHAIBHOE 3HAueHue JUId HX
YIpaBJaArOOuX  CUCTEM, MOr'yT OKa3aTbCs HHCTPYMEHTOM AUCTAHIITUOHHOI'O
BO3JICHCTBHSI W3BHE Ha OHOJOrMYecKue OOBEKThI, B TOM 4YHCIE U Ha 4YeIOBEKa.
Hayvasncst MHOros1eTHH SKCIIEpUMEHTAIBHBIN MOUCK OM0d(P(PEKTUBHBIX YACTOT.

«OTKIMK Ha HHUX MOXET 6I)ITB pa3IMYHbIM, KaK IOJOXKHUTCIbHBIM, TaK H
orpunarenbHbiM. CyIIECTBYIOT ONpEeTeHHbIE «4aCTOTHO-aMIUIMTY/IHbIE OKHAY,
BHYTPH KOTOPBIX  €CTh JIETEKTHUpyeMasl peakiusi OHOOOBbeKTa, a BHE HX -
orcyrcrByeT. [Ipu 9ToM Hanbosee MHGOPMATUBHOW SIBIISIETCS] 4ACTOTA BO3/ICHCTBUS,
a aMIUTUTYJa ONpeAeisieT JIUIIh MEXaHU3M Pealn3alii OTKINKA opraHmsmay. (23)

Copok JIeT n3y4aroTCcs PEe30HAHChl, HO BCEOOBEMIIIOIIETO, YIOBJIECTBOPSIOIIETO
BCEX OOBACHEHMS MEXaHW3Ma MX BO3HMKHOBEHMS HeT. EcTh JIMIIb MpeanonoxeHus.
Bonee unu MmeHee OCTOBEPHBIE.

«DopMaNbHO pPE30HAHCHBIH A(PPEKT MOXKHO HAOIIOAATh, €CIH COOCTBEHHAS
94acTOTa KaKOW-IMOO CTPYKTYPHI MMeeT COOCTBEHHYIO YaCTOTY KOJIeOaTeIbHOIO HIH
Bpall[aTeIbHOrO  JBWKEHUs, KOTOpass COBNAJaeT C 4YacTOTOW MaJarollero
W3Ty4eHHUS. ..

CuiipHas 4acTOTHAasl 3aBUCHMOCTH JIOJDKHA HaONIOZAThes M B Cllydasx, Korja
gactota majgaiomero MM-m3iydeHus COBMAagaeT C COOCTBEHHOW pPE30HAHCHOM
YaCTOTOM MOJIEKYJISIPHOTO aHCaMOJIsl TUIIA KIIACTEPOB. . .

Pe3onaHCHBIH 2Q(hEeKT MOXKET MUMETh MECTO TaKkXKe M B CIIydasx, KOoraa 4acTora
TIOTTIOMIEHHS 3JEKTPOMAarHUTHOW BOJHBI KaKOM-THOO MOJEKYJIBl COBMAJAET C
4acTOTOH Majaatomiero n3mydeHus» (10).

Hamnbonee HarmsamHerii M3 HAOMIOZABIIMXCS pPE30HAHCOB — 3Pdext PymeHko:
«[TamenT PyneHko, cTpagaBLIMi XpOHMYECKOW S3BOM JKETyIOKa, OTIMYAJICAd TEM,
YTO TEpaleBTHUECKOE PE30HAHCHOE BO3JECHCTBHE BHEUIHETO 3JEKTPOMArHUTHOTO
TIOJIS OH JIEMOHCTPUPOBAJ IyTEM CaMOMNPOM3BOIBHOIO MOAOpACBIBAaHUA O0CHX HOT
cantumeTpoB Ha 20-25.

BaxHBIM OKa3aJI0Ch HE TONBKO TO, YTO TaKas PEAKIUS OCYIIECTBIISIACH TONBKO
Ha OIIpeJIeTIeHHBIX YacToTax (00poTHOCTH pe3oHanca okono 1000), Ho U To, YTO 3Ty
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peaknuio MOXHO OBUIO OJIOKHpOBAaTh C IIOMOLIBIO IIKOJIBHOI'O MarHWTHKA,
MIOAHOCHUMOTO K TEJTy BJIOJb TPAeKTOPHI BHENTHHUX XOJOB MepuanaHoB. [lepeMernas
MIOJIOKEHWE MArHWTa Hall TeloM PyIeHKO M CKaHWpYs €ro BJIOJNb MpeaIonaraeMbIX
TPEKOB MEPUANAHOB, yAAJIOCh JIOKAJIH30BaTh MOJHOCTHIO BHEIIHMH XOI MEpHIHaHa
KeJTynKa, parMeHThl OCTAIBHBIX MEPHIMAHOB M BCE ATO 3aCHATh HA KHHOIUICHKY)
(11). O mepuananax, o CBSI3M MUKPOBOIHOBOT'O BO3JICHCTBHUS C JIpeBHEW KHTAHCKON
MEIMIIMHOM, BCKOpE 00HAPYKUBILEHCS, TOTOBOPUM HIKE.

Wnrepecen u «3pdext n3deranus», ycIoBHBIN pediiekc, KOTOPBIH MPOsBISETCS
y KpbIC «B 3aBHCHMOCTH OT IapaMeTpPOB CJIabOro 3JIEKTPOMArHUTHOTO CHUrHasa.
Peaxiust BeIpaOaThiBazach Jydiie Bcero Ha curHan ¢ gacrorod 300 T'm mpu
IIOTHOCTH moToka MomHoctd 1071t Br/cM?.  yBenuueHwe WM  yMEHbIIEHHE
IUIOTHOCTH MOIIHOCTH 00JMy4eHus: Ha 1-2 mopsinka 0e3 W3MEHEHHUs IPOYHX
rapamMeTpoB CHTHaja MPUBOAMIO K HEBO3MOXXHOCTH BBIpaOOTKH pediekca. K Tomy
e IPUBOANIIO U3MeHeHHe 4acToTsl 10 500 nmm 50 Iy (12).

31ech TOpa3uTeseH ypoBeHb MOIHOCTH curHania, 107! Br/cm?, cromunnuapnas
JIONIsl BaTTa, KOTOpBIA craHoBUTCS Ha yactoTre 300 I, u Tonbko Ha HeW,
HECTCPIUMBIM JJIA KPBIC.

«Bprmme OTME€YAJIOCh, YTO 4YacCTOoTa ABJIICTCA HOCHUTCICM I/IHq)OpMaLII/II/I, a BHJBbI
Koje0aHuii B opraHu3Me MOTrYT TpaHC(OpPMHUpPOBaTbCi JApYr B jpyra. Iloatomy,
MOXHO Imojiaratb, 4To peSOHaHCHI:Iﬁ OTKJIMK OpraHu3Ma BO3MOXEH Ha OJHUX U TEX
K€ 4YacToTax IIPU COBEPIICHHO pa3jIMYHBIX THUMAX BO3JCHCTBUA Ha HEro
(271€KTPOMAarHUTHBIX, aKyCTUYECKUX, TPABUTALMOHHBIX U T.IL).

Jlanee y»xe BCTaeT BONPOC O MPENIOUTHUTEIBHOCTU TOI'0 UM HHOTO BO3ACHCTBHS
u ero OH(QexkTUBHOCTH, HO peakius OpraHu3Ma, Oe3yCIIOBHO, JIOJDKHA
CyIIecTBOBaThY. (23)

Haunbonpmmii naTEpeC Bceraa ObUI K pe30HAHCAM YeIOBEYECKOI0 OpraHM3Ma B
LETOM: «APryMEHTOM I HCIHOJB30BAHUSA DJIEKTPOMATHUTHOTO M3IY4EHHS C A =
4,9 MM SBUIIHCH COOOpa’KeHNs, OCHOBAHHBIC HA M3BECTHOM (paKkTe MaKCHMaJIbHOI'O
MIOTIONIEHHS] MIJIIIMETPOBBIX BOJIH B aTMOC(epe MOJIEKYJIIPHBIM KHCIIOPOIOM; A =
7,1 MM ompezeneHa B 3KCHEPHUMEHTE — IPHU JICUCHUU >KUBOTHBIX, MOPaXKEHHBIX
OHKONaTWeH; W Jumb A = 5,6 MM ObUla BRIOpaHa HAa OCHOBAaHHHM aHAIH3a
KIMHUYECKUX HAOMIONEHMH 3a pe3ynbTaToM JIEYEHHsI OONBHBIX C SI3BEHHOU
maTonoruedt xemyaka W 12-mepctHod kumkm» (13). YacTOTBI 3TH CUHTAIOTCS
OCHOBHBIMH U pa3pemieHs! Obun K mpuMeneHno Mumsapasom CCCP.

Bcerpewarorest Takke yIIOMUHAHHAS O JIEUeOHOM HCIIOIB30BAHWM UIMH BONH 3,8
MM (14) u 6,4 mm (15, 16). B camoe mocienHee BpeMsl YWCIIO TEPAIEBTHYECKUX
TIOTTOJTHUITN TAKOKe JITHHBI BOIH A = 5,96 MM, 5,79 mm, 4,61 MM (17).

OmnpeneneHsl Ye0BEYECKHE TUIIBI, HANOOoee YyBCTBUTENBHBIC K TEM HIIM HHBIM
JUTHHAM BOJIH.

Bomaa A = 7,1 MM Go0mbIIIe TOIXOANUT «CIIPHHTEPAMY, IUTSI KOTOPBIX XapaKTePHBI
OTHOCHUTEJIEHO HEBBICOKAsI YCTOMIMBOCTD K JUTMTEIBHO CYIIECTBYIOIINM BHELTHUM U
BHYTpEeHHUM (hakTopam (pa3gpakuTensM), CIIOCOOHOCTh K  OCYIIECTBIICHHIO
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OoNBIINX O00BEMOB AEATEIHHOCTH B KOPOTKHE IEPHUOIBI BPEMEHH, T.C. CHHIPOM
«OBICTPOI1 SHTPOIIHI.

Bonna 5,6 MM mone3Hee «cTaiiepaM», y KOTOPBIX «BBICOKAsl YCTOMUUBOCTBH K
MIPOJOIDKUTENBHO IEHCTBYIOMIMM BHYTPEHHUM U BHEITHUM (akToOpaM. .., MEUIEHHOE
pa3BuTHE 3a00JICBaHUS, T.C. CHHIPOM «3aMeIJICHHOH sHTporum» (16).

Ho 310 He 00s13aTenbHO, BOSMOXKHO M COYETAaHHOE NMPUMEHEHHE 00€HX 4acToT.
Y CTaHOBIIEHO TaKXKeE, UTO:

«1. Peuentopsl koxH, BocmpuUHMMaromue MM-BOIHBI, MHOTOYHMCIEHHBI U
pacrmoyio)keHsl 1O BCed €€  TOBEpXHOCTH, OTHOCATCA K  Pa3lIU4YHBIM
(YHKIIMOHAIBHBIM CHCTEMaM.

2. [puHIMIIHANBEHOT 0, Ha HAIll B3IJISII, Pa3JIMyKs B BHIOOpPE 30H BO3JEHCTBUS IS
MM-tepanuu He cymiecTByer (00 3TOM €CTh HOATBEPXKIEHHWE B KIMHHUKE IPH
JIEYEHUH Pa3HOOOPA3HBIX MATOIOTHI)».

JlaHHOe  yTBepXKAE€HHME MHOTMMM  OCIApHUBaeTCs, MpUYEeM MPUBOIATCA
yboenutenbHble aprymeHThl. CyIIecTByeT Aake NepeueHb Hauboliee YIOOHBIX s
BocnpusATuss MM-BOJIH MecT Ha Tene 4vejoBeka. | JTaBHBIMM 30HaMHM BO3/EUCTBUS
cuntatorcs ouonorndecku aktuBHble ToukH (BAT), 30ub 3axapbuHa-I'ena, kpymnHbie
CyCTaBBbl, TPYAMHA, 3aThUIOK, SITUracTpasibHast 001acTh.

«3. PeuentopHblii anmapaT He SIBJISETCS MACCUBHBIM «MHUKPOQOHOM». Yke Ha
9TOM 3Tare OpraHu3M NPOW3BOJMT aKTHBHBIH OTOOp KIMHUYECKH LeJIeco00pa3Hoi
Jutst 0OJIBHOTO MH(OPMAIHH, SIBISIFOILEHCS ccTeMooOpa3ytomumM dakropom» (16).

W3 nepeunciieHHBIX JUIMH BOJH HauOoJiee MHTEPECHOH Mokaszanack A = 6,4 MM.
OnHa HaxoOWUTCS B T€HH, PEIKO YIIOMHUHAETCS, HO €CTh COOOIIEHHS O €€ IPUMEHEHUH
B TEpaleBTHYECKHUX IIEAX, a 3HAYMT JUISI KOrO-TO OHA SIBJISAETCS TapMOHHUYECKOM,
ueneOHOM. MHTrepeceH Bompoc, MOrYyT JH ObITh JIIOAM C COOCTBEHHOM
rapMOHHUYECKOMN 4acTOTOM, OJNM3KOI K A = 6,5 MM, HanboJee ryOUTEeNTbHOM ISl BCEro
KUBOro BOJNHOM MM-guanazona. Eciay OTBET OKaXKeTCsl IOJNOXKHUTEIbHBIM, TO
HAWIyT OOBSCHEHUE MOSBIISAIONIMECS WHOTAA B Ta3zeTrax COOOILICHUS O MEpTBSILEM
(OykBanbHO) BO3JEHCTBUU HEKOTOPBIX JIOJEH HAa MHKPOOPTAHW3MbI U PACTECHUS
(IMCTaHIIMOHHO, TPOCTHIM HAJOKEHHEM pyK) WIH KU3HEHHBIE HCTOPUH O
«HEBE3YUHX» B CYNPYKECTBE, IOXOPOHUBIINX B TEUCHUN JKU3HN HECKOIBKUAX MYKEH
W XeH. He ymanoce HaWTH HH OJHOIO HWCTOYHWKA, TAE€ OBl STOT BOIPOC
obcyxmancs.

MeauuuHCKHE INPUMECHCHUA MU IJIMMETPOBBIX BOJIH.

H.JA. JessarkoBeiMm u M.b. TomanTomM OpDTa TpemyioKeHa IepBas THUIIOTE3a,
oOpsicHArOmMaAs, B o0meM Buae, (U3HMUSCKHE MEXaHU3MBI  BO3ACHCTBHSA
HU3KOMHTEHCUBHBIX MM-BOJIH Ha OpraHu3M YeJOBeKa:

«YenoBek cocTouT mpuMepHo u3 10%° kietok. Kaxkmas kieTka — MOCTATOYHO
aBTOHOMHOe oOpa3oBanue. Jlnms oOecriedeHUs COTTIACOBAHHOW pabOTHI TaKOTro
CJIOKHOTO OpraHU3Ma Hy>KHbI HEKOTOPbIe MEXaHU3MbI CHHXPOHU3AIMN (YHKIIHH.

15



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

I'omeocra3 opraHusma cBd3aH C TeHepanued kietkamu mnoned B KBY-
JuanasoHe. AMIUIATYIHO-9AaCTOTHAsE XapaKTEPUCTUKA W3JIy4eHUs OONBHOTO U
3JI0POBOTO OpraHW3Ma pas3Hble, TaK Kak JI00as MaToJOrusl — 3TO MATONOTHS KIIETOK.
Buemnee KBU-nznyuenne (ammapat st KBU-tepammu) uMutHpyeT coOCTBEHHOE
n3JIydeHue «31opoBoro» opranmsma B KBU-nmuamazoHe w B mpoliecce Tepanwy,
BBHIMOJHASL PO CHHXPOHHM3HMPYIOIIETO YCTPOKMCTBA, HABA3BIBAET OpPTraHU3MY
yTpaduBaeMyIo B Iporecce 3a001eBaHus «3/I0POBYIO» PUTMUKY.

BHemHee u3nydeHHe BO3JIEHCTBYET Ha COOCTBEHHYIO YHPABIISIOUIYIO CHCTEMY
opranusMa (MHGOPMAIIMOHHO-YIIPABJISIONIYI0 CUCTEMY). ..

Takum o0pazom, HasHauenne KBU-Tepamuui cocTOMT B MOOMIM3AIUU
HETMPEPHIBHO COKPAIAIOIIMXCS C BO3PACTOM pe3epBoB opraHmMay (1).

T'unoresza no3Bonuiaa nousth oneiT P.JI. Bunenckoit n JI.A. CeBacTtbsiHOBOM. [l0
CHX TOp CYHMTAJNIOCh, YTO PEHTI€HOBCKOE M3JIyYeHHE HaNpsAMYI0 yOMBaeT Te WIH
WHBIE KIETKM JKUBOTHBIX W YelOBEKa W TaKuM 00pa3oM HAaHOCHT Bpel HX
opranu3mam. JIro0oe, nake HE3HAUUTENLHOE, yBEMUEHHE JI03bI OOyYEeHUS JIMIIb
yXYAIIaeT MojoxeHue. Ternepp MPUILIOCh 3aMEHUTH 3Ty TOUYKY 3PEHHsS IIPYrou:
PEHTTEeHOBCKOE obnyueHne nehopmupyer cUCTEMY yIIpaBJICHUS
KU3HE/ICATEIBHOCTBIO OpraHM3Ma, B PE3yJbTaTe €€ HapyUIeHHS W TPOMCXOAUT
yYMEHBIICHHE YHUCIa KIETOK KOCTHOr0 Mo3ra. Ecnu BOBpeMsi TOAKPENHUTH
YHOPaBJSIOIYIO CUCTEMY IIOJIE3HBIMU JI1 HEEC 4YaCTOTaMU MHUJUIMMETPOBBIX BOJIH,
MOXHO OTYAaCTH MWCIPAaBUTh CHUTYyallUI0 Jaxe O0€3 CHSITUS PEHTITEHOBCKOrO
n3aydeHus. B Takux ciydasx TOBOPSAT O MPOTEKTOPHOM, 3aIlUTHOM JEHCTBUU
MUIIUMETPOBBIX BOJIH.

PeHTreHOBCKHME JTydH CIMIIKOM MOIIHBI, )KHBbIE OPTaHU3MbI HE B COCTOSHUM UX
reHeprpoBaTh. CyIIECTBYIOT JIM 4YacTOThl MHJUIMMETPOBBIX BOIH, IO3BOJISIOIIUC
Hapywars pabOTy CHUCTeM yIpaBleHHs JIoAed W KHUBOTHBIX? Ecnu Takue 4acToThI
€CTh, TO JOJIKHBI CYIIECTBOBATh U XMBBIE CYIIECTBA, HCIONIB3YIOIINE HX B CBOUX
UHTEepecax, IMOJOOHO TOMY, KaK SIOBHTBIE J>KHBOTHBIE M PACTEHHS HCIOJIB3YIOT
XMMUYECKHE bl B LENAX 3allUThl M HamaneHus. Kaxkercd, B camoe mocnenHee
BpeMsi OTBET Ha ATOT BOIPOC HaiiJieH (CKopee, BIEepBbIe OMyOIMKOBaH), HO 00 3TOM
HIKE.

Kpatkyro wucropuro MeIMUMHCKHX NpuMeHeHHd MM-BOMH  paccKaxyT
YYaCTHUKH COOBITHIA:

«Hay4Hasg U opraHu3alMOHHAas AKTHBHOCTH OCHOBOIIOJOXKHUKOB MM-Tepanuu
BbI3BaJIa 3HTY3Ma3M M ONTHUMHU3M IIEPBBIX Bpadel-UCHBITATENICH MUUIUMETPOBOI
ammapaTypsl Ha TpakTHKe, B JeueOHbIX meisix (1977 1., Omecca, MockBa, Hrxawmit
Tarwn). PesynapraTer KImHIYECKON ampoOary ObUTH JTOJIOXKEHBI H 00CYXAEHBI (T10
nannuataee H.J[.  JleBatkoBa) Ha paboumMx COBEIIaHWAX BO BcecorozHoM
onkonornaeckoM Iearpe CCCP B 1979 u 1984 r.r. Ha stIx coBemanusx ObLIH
TIPUHSATHI TIPEIUIOKEHUS 0 pa3padoTke cepuitHoii KBU-ammapaTypsl B COOTBETCTBHH
¢ TpeOOBaHMSAMH, PETBABISIEMBIMHI K METUIIMHCKON ammaparype.

[lepBrrit B Mupe cepuitablii anmapar aas KBU-tepammu Obln pazpaboTan 1mon
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pykoBoxctBoM 10.B. Jlennka (1984 r., cepuitHoe nmpon3BoacTBO HayaTo B 1988 1. —
ABT.) 1 nmomyunn ¢upMeHHoe Ha3BaHHE «SIBb-1». TexHHMUeckoe 3amaHue U BHIOOD
OCHOBHBIX OMOTpOIHBIX HapamerpoB KBU-koneOauwuii, crenaHHbIE aBTOpaMH IUIs
9THX MPHOOPOB, OKA3AINCh HACTOJIBKO YIAauHBIMH, YTO Ha MPOTSHKEHUH IMIATHAIUATH
JIET OHU TIOCHYXWJIM OCHOBOH JUISi KONHMPOBaHUS W Pa3pabOTKH JIECSTKOB
Moau(UKaIMK aHAJOTMYHBIX allapaToB, BBIIYCKa€MbIX B HACTOsIEE BpeMs He
Toibko B Poccuiickoit @enepanny, Ho u B CHI™ u 3a pydexom (Kuraii, ['epmanus u
ap.). CremyromuM BaKHBIM 3TarioM BHeApeHHs MM-tepamiuu B MEIUIMHCKYIO
MPaKTHKY SBWJIAch pa3paboTka Je4eOHO-AMarHOCTHYeCKHX KomriuiekcoB B KBY-
nuanasose...» (7).

«Ha ceromusimamii nerb B Poccuu BeimymieHo Oonee 10 ThiC. ammapaToB Jyist
MM-Tepanuy, NOATOTOBIEHO HECKOIBKO THICSY Bpadel..., (YHKIHOHUPYET Oolee
2500 xabuneroB MM-tepanuu, nomydeHo 22 mareHta P® u TocymapcTBeHHas
npemus P@ B obnactu Hayku u texnuku 3a 2000 r.» (10).

HOpOFOBLIe AABJICHUSA.

ITopor mo MomHOCTH. PaccMOTPUM CETOMHSIIHIE MPEICTABICHHUS O OPOre Mo
MOIIHOCTHU U TOPOI'€ 10 BPEMEHHU:

«YeMm ciiokHee IO CTPYKTYPE YIPABJICHUS U BHYTPEHHUX CBSI3€H CUCTEMA, TEM
MeHbIle ee (U3MYECKas DSHTPONMA H... TEM MEHBLIYI0O SHEpreTH4ecKyro 0a3y
JOJDKEH MMETh MHHUIMUPYIOMMHA curHai. [IoHATHO, 4TO M3 BCEX M3BECTHBIX CHCTEM
HauOoJIee CIOKHBIMHU SABJISIFOTCS OrocucTeMbl» (20).

OKCreprMeHTAJIbHBIE JaHHBIE IOATBEPKAAIOT TEOPETUIECKHE IPEAIIONOKECHHS:

«bbut0 OOHapyXeHOo, 4YTO MeAMIUHCKUE 3(D(EKThl M PE30HAHCHBIC OTKIMKH
MpOCTEHIIMX Ha BHeHmHWE moisl MM-nnanma3oHa CTaHOBATCS Bce Oonee
OJIHO3HAYHBIMU M YETKHUMHU C ITOHW)KEHHEM YPOBHS BHEIIHEro CHTHaja BIUIOTH IO
CUETHOT'O YHCJIa KBaHTOB. Tak, €clIi B MEPBBIX OMbITaX Ha NPOCTEHIINX M B HAIINX
HCCIIEIOBAHUAX II0  BOCCTAHOBJICHMIO  COCTOSHHS  OpraHM3Ma  BHEIIHUMH
9JIEKTPOMarHUTHBIMH IOTOKaMU MM -nana3oHa HCHOIb30BAIUCh HHTEHCUBHOCTH B
(5-10) - 10% Br/cm?, To cospemenHas TexHojnorus «Curbko-MPT» (MPT —
MHUKpOpPE30HAHCHAs Tepanus) MMEeT JHeN0 ¢ MOHOXPOMATHYECKHM H3IIy4eHHEM,
UHTerpajbHas MOIIHOCTh KOToporo coctapiser 107 — 101 Br/cm? (croThicsaunas
YacTh MWJUIMAPOHONW HonM BaTtTa — ABT.). Ecim mpu 5TOM BCIIOMHHUTB, 4TO
BO3JCHCTBHE NpH JICYCHHMH OYEHb TSDKENBIX 3a00JEeBaHMI OCYIIECTBISCTCS Ha
JUCTAITbHBIE OMOJOTHYECKHE TOYKM M HUKOTJAa — Ha 00JacTh odara Oone3Hu (a
3HAYUT, BO3MOXKHBI JIOIOJHHUTEIBHBIC MMOTEPH MOIIHOCTH MO MYyTH — ABT.), TO
CTQHOBHTCS SICHBIM, YTO OCTaBasChb B paMKaX CTaHAAPTHOTO B3MIIAJa Ha JKHBOE
UCKJIFOYMTEIBHO KaK Ha HaOoIaeMylo B BUIMMOM JWana3oHe JIEKTPOMAarHUTHBIX
BOJIH MEXaHHKO-XMMHUYECKYIO CHCTEMY, HEBO3MOKHO HHU IPU KAaKUX JOMYIICHHUSX
OOBSCHATH BBICOUAHIIYIO 3P PeKTHBHOCTh TexHomoruit MPT mpm nedeHun coTeH
ThICSY TTaneHToB» (11).
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DTO He Mpefen: «amnmapaTsl HHPOPMAIMOHHO-BOIHOBOM Teparuu «Ilopor-1» u
«MwuHUTar» paboTaroT TpPH CBEPXMAIOH IUIOTHOCTH IIOTOKa  MOIIHOCTH
npubmusuTensHo 1077 Br/cm? (CTOMWIIMOHHAS YacTh MWJLTMAPIHON J0M BaTTa —
ABT.) B TeUeHHE HECKOJIBKHX CEKyHJ win MUHYT» (12). Bo3nelicTBHe BOZMOXKHO H
Ha IOANOPOTrOBBIX MOIIHOCTSX MaJarolero HM3iydeHus: «buocucremsl BBICOKOTO
YPOBHS OpraHU3AIMH, TPEXJE BCEro JIIOAN, MOTYT pearupoBaTh Ha MOANIOPOrOBEIE
10 MHTEHCHUBHOCTH CHUTHAJIBI, MO0 O0JaNaroT CIIOCOOHOCTBIO MX CYMMHPOBATb,
IpUYEeM YeM BBHIIIE YPOBEHb OpraHU3allMd  OHOCHCTEMBI, TEM  BBIIIE
YYBCTBUTEIBHOCTH K CHT'Hamam» (21).

Uro0bI MOHATH YTO C YEM CYMMHPYETCS, NO3HAKOMHMCSI C OTKPBHITHIM B 70-¢
rofpl TpPOLUUIOrO BEKa SBJICHHEM CTOXAacTHYeCKOro pesoHaHca: «Oddekt
CTOXaCTUYECKOT0 PE30HAHCa OIpEAENISeT TPYIIY SBICHUH, NMPU KOTOPBIX OTKIHK
HEJTMHEHHOW CUCTEeMBbl Ha CJIaObli BHENIHWI CHIHAJ 3aMETHO YBEITHYMBAETCS C
POCTOM WHTEHCHBHOCTH IlIyMa B CHUCTEME, IIPHYEM BCETr/ia MMEeT MECTO MaKCUMYM
(3¢ ¢exra) npu HEKOTOPOM ONTUMATIHLHOM YPOBHE IIyMa. ..

Cursaa MOXKET npeoaoJIeTh IMOpOr' TOJBKO IIpU HAJU4YUK IMIymMa, U 3TO
MPOUCXOJUT CITy4aiHBIM 00pa3oMy... NMPH COBNaJIeHUU (a3 M CIOKEHUH aMILTUTY/
00€MX CHIHAJOB, BHEUIHErO M BHYTPEHHErO LIYMOBOrO... «bbUIO 3amedeHo, 4To
HaWIYy4YIIui TepaneBTUUeCKHH A(PQeKT Hpu JieueHHH OCTPOro JAECTPYKTHBHOIO
IMMa"HKpe€aTuTa UMEJI MECTO IIPpU OJHOBPEMEHHOM HCIOJIB30BaAaHNH HU3KOMHTCHCHUBHBIX
MWITMMETPOBBIX BOJH (IIOJIE3HBIM CHUTHAI B HAllled TEPMUHOJIOTHM) U CBETOBOTO
MOTOKa (KPAacHBIA M 3€JICHBIM CBET), KOTOPBII MOT MPOCTUMYJIMPOBAThH IMOSBICHHE
BHYTPEHHETO LIyMa B HEHpPOHAaX, CBA3BIBAIOLIMX PELENTOPBI MUTUMETPOBBIX BOJH
C LIEHTPaJbHOW HEPBHOW cUCTeMOil. B 3TOM ciyyae MoOriid ObITh BBIIIOJIHEHBI BCE
YCIIOBHSI, HEOOXOIMMBIE Uil peaju3allid CTOXaCTUYeCKOro pe3oHaHca... 3ddext
CTOXAaCTHYECKOT0 Pe30HAHCA MOXKET OBITh PeaM30BaH KaK IPH BHEIIHEM LIyMe, TaK
Y BHYTPEHHEM ITyMe B caMoii uccienyemoit cucreme» (10).

Ilopor mo Bpemenn. Hambonee oT3pIBUMBBEI Ha BHemHHN MM-curaan
OMOJIOTMYECKU aKTHBHBIE TOUKH, OHH pearupyroT 3a 3-10 cek. OpraHusm B IIeJIOM
ropa3io HHepIHOHHee. HamMeHblee BCTpeUeHHOE B HCTOYHHKE (22) Bpems
OTKIMKA — 5 MHUH., U TO IPH BBEACHWU H3IYYCHHS B OPraHW3M C IIOMOIIBIO
MIOCPEIHUKA, AKTUBHUPOBAaHHOW BOABl. lIpm OOBIYHOM BHEIIHEM OOJydEHUH
IUINTENBHOCTE ceaHca Bo3nercTBus koneonercsa ot 10 o 60 MHH. ¥ CHUIBHO 3aBUCHUT
OT BO3pacTa MAaNWEeHTa: «y OOJNBHBIX MOJIOJOTO BO3PacTa, y KOTOPBIX
(YHKIMOHAIBHBIE CHCTEMBl PEarnpyloT OBICTpee W NPAaKTUYECKH OJXHOMOMEHTHO,
noctatrogHo 15-30 MUH.,, y IIHI] «4YETBEPTOTO» BoO3pacTa (TEPOHTOIOTHYECKast
rpynma) — 30-60 mun.» (16). Bcerpewatorcs wuHOrAa COOOIICHUSI O CeaHCax
JUIATENTFHOCTRI0 90 MuH. M OOJbIIE, HO 3TO PEOKOCTh. BBIpaskeHHE «IOpOTr o
BpEMEHM» He VyIOTpeOisercs B HCTOYHHKAX, dS(P(EeKT o0OBYHO Ha3BIBAIOT
«KyMyJISTHBHBIM». HO aKkyMynmmpoBaTh, HAKaIUTMBAaTh YTO-THOO MOXKHO CKOJb
YrOOHO JIONITO W MHOTO. A B 3KCIIEPUMEHTaX YETKO BHIHBI Ja’Ke JBAa BPEMEHHBIX
TIpeziena, BHE KOTOPBIX JUTHTEIBHOCTh OOydeHHs He BIHET Ha ero 3 QeKTHBHOCTD.
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C11oBO «110pOr» MOKA3aJI0Ch TOUHEE.

B cBere BbIIENpPUBEAEHHBIX JAaHHBIX CTAHOBUTCS MOHSTHBIM TOBBIIIEHHOE
BHUMAaHHE K MOPOTY MO MOIIHOCTH U MOPOTY IO BPEMEHH TIpH OOCBOM TPUMCHCHHIH
MM. - BOJIH. ATakyloUM BaXKHBI JTAHHBIC IO MOIIHOCTH — YTOOBI JajbIe
JIOCTaTh W OOJBIIC MOPA3UTh, aTaKyeMBbIM HYXHBI CBEICHUS 10 BpeMeHH. UToOBI
00HAPY)KUB C TMOMOIIBIO PATUOMETPa, YTO HAXOMUIIBCS O] OOTyICHUEM, PEIIUTH,
Kyla JBUTaTbCS — Ha3ad, yaupas OT OOJNydYCHHs, WIH, €CIH BPEMEHH B 00pe3,
MPOOWBATHCS BIIEPEJ, IICJICHIOBaTh, WCKAaTh, HAWTH U TMOMBITAThCI CaMOMY
YHUUYTOXKUTH aTaKyIOIIETO.

BHuMaTEIbHBIN YHTATENh JOrajgalcs y)Ke, HaBEPHOE, YTO COCTABUTEIS 0030pa
HUHTEPECYIOT HE CTOJBKO JIeUalllie, CKOJIbKO KaJjiedalllue CBOMCTBAa MUKPOBOTHOBOI'O
BO3JIelicTBYs. Tak OHO U €CTh Ha CaAMOM JIeJe.

Bo3spaeiicTBue MUJIJIMMETPOBLIX BOJIH HA
CO3HAHHE U ITOACO3HAHHEC.

buonornueckue PUTMBI OpTraHOB W CHUCTEM YCJIOBCKa JIC)KAT, B OCHOBHOM, B
YIbTPAHU3KOYACTOTHOW U KPAlTHEHU3KOUYAaCTOTHOM YacTsIX cieKTpa. «Pe3kuil oTKINK
yenoBedyeckoro opranusma Ha vactotel 0,02; 0,05-0,06; 0,1-0,3; 0,5-0,6; 5-6; 8-12
' 1o cux mop He MOJYYWST YAOBIETBOPHTENbHOro oObscHeHus» (23). Yacrora
orkiuka cepaua Boime — 10 ' buenus mynbca BooOImIe MOI'YT OBITH PasHBIMH:
«Bce xmetkn cepama o01agaloT aBTOMATU3MOM M BO30OYKAAIOT KONeOaHUS C
OIIpe/IeJIEHHBIMY YacTOTaMu. B HOpMe BeIyIIMMH OKa3bIBAIOTCSI KIIETKH CUHYCOBOTO
y31a, umerole Haubonpiryro 4actory (60-100 mmim./muH.). B cuHycoBoM y3ie
cepAla CyHIECTBYET BOAUTENb PUTMAa — MeMOpaHa, TeHEpHUPYIOINAs aBTOBOJHBI
NpUMEpPHO pa3 B CeKyHAY... IIpm HOpMaJbHOM (YHKIMOHMPOBAHHH COKpAIlEHHE
BCEH Macchl MUOKap/a MPOUCXOIUT MPAKTHUECKH OJHOBPEMEHHO, IIOCKONbKY JUTNHA
BOJIHBI B HOpME IOpsiaKa | MeTpa, YTO 3HAUMTENBHO OOJbIIe JTMHEHHBIX pa3MepoB
cepala. ..

B cmydae pasnuyHBIX MATOJOTMHA pOMb BOAUTENA pUTMa Oeper Ha cebs
npeicepAeHHO-Keaynounbiit  y3en (40-50 wmn./mun.) u nydoxk ['mca (30-40
UMIL/MHH.), @ B PEAKUX, 0CO00 TSHKENbIX ciaydasx — BojokHa Ilypkuabe (20
uMIL./MUH.). [103TOMY OTKIIMK CeplIeuHO-COCYIUCTON CUCTEMBI CIIeNyeT OXKHIATh Ha
4acTOTaX, 00YCIOBICHHBIX MyJIbCAIIMAMHI BCEX BBIMICYKa3aHHBIX Y3JI0B M BOJIOKOH.
CooTBercTBEeHHO, 910 yactotsl 2-3,3; 1,7; 1-1,3; 0,5-0,8; 0,3; 0,2 'y (23).

Hmxe MBI paccka’keM, KaK JAWUCTAHIMOHHBIM paJNOBO3/ICHCTBHEM MOXKHO
HAPYIIUTH YIIpaBJIeHHE pabOTON CepIeYHO-COCYIUCTON CHCTEMEI, a ceiiuac HagHeM
pasroBOp «IpO 3TO», AWCTAHIIMOHHOE YINPABIEHHE ICHUXO(U3NKOH, COCTOSHHEM
CO3HAaHMS YeNIOBEKa!

*

«OKCIIEpIMEHTAIBHO BBISBIEHO, YTO MO3T, Kak KojeOaTelbHas CHCTEMa,

obamaer BBICOKOM m00poTHOCTBIO. [IpM mpocTOM BBIHY)KIEHHOM pE30HAHCE
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JIUHEHHOW CUCTEMBI C BRICOKOH TOOPOTHOCTHIO aMILTUTYIa KOJICOAHNUH 3HAUUTEITLHO
HapacTaeT TOJBKO IMPH TOYHOM COBIQJCHUH COOCTBEHHOW YaCTOTHI M YaCTOTHI
BHEIIHETO BO3/ICHCTBU (23). OCHOBHBIC PUTMEI YEIIOBEYCCKOT'O MO3Ta TAKOBHI:

- JlenpTa — pUTM, PUTM CIISILIETO YeT0BeKa, CUHycouaanbubi, F = 0,3-4,0 I'm;

- T3Ta — PUTM, PUTM TIOJHOCTBIO PAacCiIaOJICHHOTO COCTOSHUS W Tepexoja B
COCTOSTHUE CHA, HapKo3a, cuHycouaanbHbii, F = 4-8 I'm;

- ampa — puT™M, pUTM OOJPCTBYIOUICTO UYEIOBEKA, JIOMHHHUDPYIOIIUNA B
3aTBUIOYHBIX ~OTJENIaX MO3Ta, CBsI3aH CO CIOCOOHOCTBEO K aOCTpakTHOMY
MBIIUIEHHUIO, CUHycouaanbHbii, F = 9-13 I'n.

«B 1985 r. ILII. BenseBpiM ... ObUTa OOHApYKCHA PE30OHAHCHAS CTPYKTypa
3JIEKTPOMArHUTHOTO IITyMa Ha YacTOTaX HWKE MEPBOM TapMOHHMKH IITYMaHOBCKOIO
pe3oHaHca. BreisicHMIIOCH, YTO anb(BEHOBCKHE BOJHBI B HOHOC(hepe (OpMHUPYIOT
anb(BCHOBCKHUI PE30HATOP C YaCTOTOW KOJCOAHWH, 3aBHCAIICH OT TOJIIUHBI
noHoC(hepsl, BETUUNHBI HAMTPSHKEHHOCTA MAarHUTHOT'O TIOJIST 3€MITH M KOHIICHTPAIHH
YacTUI] HMOHOCHEPHOM TIIa3Mbl ... PE30HAHCHAs YacToTa ajb(hBEHOBCKOIO
pe3oHaropa Mensiercsi B npenenax 0,5-3,0 I'mp ... ycuneHue anb(BEHOBCKOTO
PE3OHAHCHOT'O  ABJICHUA MPOUCXOUT B HOYHBIC 4achl, JHEM aMl'IJ'[I/ITy}Ia
PE30HAHCHBIX BO3pAacCTaHUH YMEHBIIAETCS JI0 3HAYEHWH OOBIYHOTO IIymMa
HUCTOPUYECKAsT «IIOJCTPONKA» MOA PUTMBI HOHOCQEPHI ..., CHHXPOHHU3AIUS JACIbTa —
U TOMAa — PHUTMOB C YacTOTAaMH alb(BEHOBCKOI'O PE30HATOPA, CKOpEe BCEro,
JENCTBUTEIHLHO UMesa MecTo» (23).

Yacrora mpucymero coctosHuio cHa nenpta — putMa F = 0,3-4,0 I'n
JICUCTBUTEIBHO, B 00ILEM, COBMaaeT ¢ noHocdepHbiMu yactotamu F = 0,5-3,0 T'u.
MOoXHO JIi 3aMEHUTH IPUPOTHBIE KOoJIeOaH!sI BOJIHAMH IeHepaTopa TO ke JUTHHBI?

«OOLIENU3BECTHBIM CTAJI0 HCIBITAHHE YCTaHOBKU «Paauocon» B BOICKOBOI
yactu 71592, rne ata ycraHoBka U Obuia co3pana (paiion HoBocuOupcka). loknan
00 9TOM HCHBITAaHUU ObLI 3aciyliaH B MHCTUTyTE pajiMOTEXHUKU M DIIEKTPOHHKH
Poccuiickoii AkanemMuu Hayk. ABTOpBI H300peTeHHst Ha3Banu nokian «BosneiictBue
Ha  OuWomormdyeckue  OOBEKTH  MOAYJIMPOBAHHBIMU  JJEKTPUYECKHMMH  H
3IEKTPOMATrHUTHBIMUA UMITYJIbCAMID) . . .

MoOHO UENbIil CTaaAuOH, KOHLEPTHBIA 3a] WIM BOMHCKYIO 4acTh, JACHCTBYS
TICHXOTPOHHBIM OpY)KHeM, BBeCTH B 10-MUHYTHBIH cony. (24)

ABtop 3Tor0 coobmienus, A.b. VIBaHOB, umkenep, paboTaBInii HaJl IPOOIEMOH,
caM B KOHIIE KOHIIOB, OKa3aJics 1moj OMoreHepatopoM. MoKeT OBITh U IMO3TOMY TaK
penKH JTOCTOBEpHBIE COOOIICHUS HAa MHTEPECYIONIYI0 HAac TeMaTHKy. Mx maio, HO
OHH €CTh!

«HebnarompusiTHOE BIUSHUE HAa OPTaHW3M YEJOBEKA M JKUBOTHBIX HM3ITyYCHUH
CBY-gmamazona m3BecTHO AaBHO. OIHAKO B CHIIY OMpPEICIICHHBIX OOCTOSTENHCTB
MPEMETHOE M3YydeHHEe OMOJOTMYECKOro NEWCTBHS ITOTO BHIA SHEPTUM HAYAIOChH
CpPaBHHUTENFHO HemaBHO. lVMmeercs 3HAUMTENBFHOE KONMYECTBO  paboT B
OTEUYECTBEHHOH U 3apy0exHO muTeparype 1o npodieme CBU-u3mydeHnit, KOTopsie
YTBEp)KIAIOT, YTO HEpPBHAsS CHUCTEMa CYHMTAeTCs Hambolee UYBCTBUTEIHHOW K
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BozzeiictBuo CBY. O06 3TOM Taxke CBUIETENBCTBYIOT H3BECTHBIE B KIIMHHUKE (DaKThI
HEPBHO-TICUXMYECKUX  PACCTPOWCTB  JIMI, JUIMTENBHO KOHTAKTUPYIOUIUX C
HCTOYHHUKAMU DJICKTPOMATHUTHBIX MOJIEH» (25).

«DKCIIEPUMEHTAIBHO YCTAHOBIIEHO, YTO MPH IIOTHOCTH MOIHOCTH Ooee 107
Br/cM? y 4esioBeKa BO3HHKAIOT CIyXOBBIC OLIYIIEHHMS ... OOTy4eHHE MAlMEHTOB C
HeBpo3oM BO30yxkneHuss KBY-u3nydeHueM ¢ JUIMHOW BOJIHBI 2 MM H YacTOTOH
Monymsuuu 2 Il mpu NpOJOIDKUTENBHOCTH ceaHca 10 MMH. HpPHUBOIWIO K
CYLIECTBEHHOMY YJIYYIIEHUIO COCTOSHUS ... NPH JICYEHUH MAIIEHTOB C HEBPO3OM
TOPMOKEHHST TIOJIOKUTENBHBIE PE3YNbTaThl JOCTUTAIHNCH TPH TEX K€ IapaMerpax
KBY-m3ny4enust, Ho npu yacrore moayssiimu 20-21 I ... OOnydeHue 310pOBBIX
moneii KBY-mznydeHMsMH C OTMEYEHHBIMU IapaMerpaMu  OOYCIIOBIHMBaeT
OIIACHOCTh HMX TNepeBo30yXkneHuss mpu dacrore woxnymsamuu 20-21 T'm u
nofaBieHHocTH mpu vacrore 2 I'm. Ilpu 3ToM mosBiseTcs BO3MOXHOCTB
HCKYCCTBEHHOT'O MaHHUITYJIUPOBaHUS ICUXOPU3MYECKUM COCTOSTHHEM Jtoziein» (21).

B ucrounuke (16) B nepeyHe KIMHUYECKUX NPUMEHEHUI MUIZTMMETPOBBIX BOJIH,
NOKa3aHHBIX OHKOOOJBHBIM, NPHUBEICHO M TaKOe: «IOBBIIICHHE CEKCYaJIbHOTrO
BJICUEHHS W TIOTEHIMH B CiIy4asx, OOYCIIOBICHHBIX (YHKIIMOHAIBHBIMU H
NCUXO(QU3NONOTMYECKUMH TPUYMHAMY, CBSI3aHHBIMH C (AKTOM OHKOJOTMYeCKOW
6one3nm». [lomymaror: Hy u ciaBa Oory! Coriacen, Ho Bc€ xopomo B Mepy. Kak
YYBCTBYET ce0sl YeJIOBEK, MOABEPTAIOIIUIACS «ITOBBIIICHUIO CEKCYaIbHOTO BICYEHHS
Y TIOTEHIINW» LEeNyI0 Henento, 1mo 15-16 yacoB B AeHb ¢ NepepbIBaMU Ha BpeMs CHa,
OyIerT paccka3aHO BO BTOPOM YacTH KHUTHM, TIle COOpaHbl CBHICTENLCTBA
MOCTPaiaBIINX OT MUKPOBOJIIHOBOI'O BO3JEHCTBHS ITOONBITHBIX JIIOJCH.

B ILentpe um. A.JI. CaxapoBa B MoCKBe 10BEIOCh BHIETHh IMOCTPAIaBIIYIO,
HKAITYIOIYIOCS] Ha OCJIEIUIEHHE NTOCPEACTBOM «IICUXOTPOHHOIO BO3JEHCTBUs». Toraa
Takas BO3MOXKHOCTb IIOKa3anach MayoBepossTHOH. C 1pyroil CTOpOHBI, €CTb
cooOIIeHNsT TOJONBITHBIX C paccka3aMd 00 Yrpo3ax OCJEIUIEHHS CO CTOPOHEI
SKCIIEPUMEHTHPOBABIINX.  YJaJOCh  HAaWTH  TOATBEPXKICHUE  PEabHOCTH
MHUKPOBOJTHOBOT'O OcJemieHus. VIM MbI M 3aKOHYMM Halll MUKPOOO30p:

«XpycTanuk Iya3a sBISETCSl CTPYKTYpPOW JIMIIEHHOM HEPBHBIX JJIEMEHTOB M
cocyaucToil ceTkn. COBEPIICHHO €CTECTBEHHO II03TOMY, YTO IpeoOpa3oBaHMsA
BOCHPUHSTBIX CUTHAJIOB B HEPBHBIC HMITYJIBCHI 3JIECh HE TNPOHMCXOIUT. B cBoIO
ouepenb, (akT B3aMMOAEHCTBHSA C XPYCTAIMKOM MIJUIMMETPOBBIX DPaJUOBOIH
0CcOOBIX COMHEHHH He BbI3BIBaeT. OO0 3TOM CymsaT TJIaBHBIM o00pa3oM, II0
Bo3HUKHOBeHUIO CBU-katapakThl, KOTOpas MO pANY KIMHHYECKHX OCOOEHHOCTEH
OTIMYaeTcs OT TaK Ha3bIBAEMOM TEIUIOBOM KAaTapakThl... OYEHb BAXHO, YTO
OTCYTCTBYET TapajyIeNl3M MEXKAY pPa3BUTHEM KaTapakThl M IPU3HAKAMHU
MHUKPOBOJTHOBOTO BJIMSIHAS HAa OpPraHW3M ... aOCOMIOTHO OonbpInas d9acTh
9KCTIEPEMEHTANBHBIX JAHHBIX B MHUKPOBOJIHOBOM AMAla30HE IMONYyYeHAa HA 4acTOTe
2,45 I'Tn ... CymecTByeT JHIIb HECKOIBKO SKCIEPUMEHTATBHBIX HCCIICAOBAHUN C
perucTpanyeil TMOBPEXICHUS XpycTalIMKa TMOA BIMSHHEM MMIIMMETPOBOTO
U3Iy4eHus 60nbIroit MomuocTH Ha yactotax 30 u 70 I'Tmy (26).
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VMmnynbcHBIE MWUIMMETPOBBIE TEHEPAaTOphl C MOLIHOCTHIO TEHEpalnud B
HMITyJIbCE, NOCTUTAIOIIEH THICSY M JIECATKOB TBICSY KWIOBATT JEHCTBUTEIHHO
CYIIECTBYIOT W OTJIMYAIOTCS JIOOOIBITHOH OCOOEHHOCTBIO: HAarpeB 00JIydaeMoro
00bEKTa HE IPOUCXOAWT, TaK KaK CIHMIIKOM Majioil SBISIETCS JIMTENBHOCTD
UMITyJbca (TPUJUIMOHHBIE JIONW CEKYHIIBI) M €CIIM pedb HAET IEHCTBUTENBHO O
«TIOBPEXJICHUU» XPYCTAINKA, T.. O MOPAXKEHUH €ro 3a KOPOTKUI MPOMEXKYTOK
BpPEMEHH, TO, MOXET OBITh, HWMIIYJIbCHbIE MM-TE€HEpAaTOphl W €CTh TO Ccamoe
«HECMEPTEIbHOE» OpYXKHE Ul OCJCIUIEHHs] JIMYHOIO COCTaBa NPOTHBHHUKA, O
pa3paboTkaXx KOTOPOro COOOIIAIOT MHOIAA 3apyOeKHbIE CPEACTBA MAacCOBOMH
nHpopmanum.

*

Mpbl Buzend B TJaBe, IOCBSIIEHHOH ITOPOTOBBIM SIBJIEHHSM, 4YTO JKHMBBIC
CHCTEMBI, MpeojioyieBast JII0ObIe MOPOTrH, Kak I'yOKa BOAY, MOMIOIIAIOT KojieOaHuUs
BCEX JUIMH BOJH W MOIIHOCTEH, HECYIIMe WM HW3BHE 3HAYMMYIO Ui HHUX
unpopmanmo. Ho Hambonee jkenaHHBIM M JIETKO BOCIPHHHUMAEMbIM areHTOM-
NEPEHOCYMKOM HH(OpMAIMU SIBJISIIOTCS MM-BOJIHBI B CHIIYy HMX CpOJCTBA C
COOCTBEHHBIMU  KOJIEOAHMSIMH  KJIETOYHBIX  (yHIAMEHTOB opraHu3smoB. He
YIMBUTENBHO, YTO TMOSBUJIACH UJIEsI HAJIOXKHUTh CBOWCTBEHHBIE OpPraHaM M CHCTEMaM
HHM3KOYaCTOTHbIE OMOPUTMBI Ha HECYIIYIO MUJUIUMETPOBYIO BOJIHY, «a/IpeCcOBATh» €&
TakuM 00pa3oM B HYKHOM HCCIENOBaTesIM M BpayaM HampaBlieHuu: «Mbl
MIpUEpKUBaEMCs TOH TOUKU 3pEHHUs], YTO YaCTOTa HECYILEro CHrHaja BakKHa B TOM
CMBICIIE, YTO OHa JAokHA, npuHamiexats KBY-gmamazomy (F> 30 ITm) wu
olpesieNIeHHbIM 00pa30M COOTHOCHTCS C 4aCTOTaMHU CIEKTpa IOIVIOIIEHUS BOJOH M
KHCIIOPOAOM. B TO ke BpeMsi BBLIENAECTCS POJIb MOLYIHUPYIOILEr0 CUrHaNa, YacToTa
KoTOoporo Fyox aJekBaTHa OCHOBHBIM puTMaMm (Omoputmam) opranusmay» (20). Ha
CETONHALIHUA JeHb MHJIUMETPOBBIE BOJNHBI PEAKO YHOTPEOISAIOTCS B TEpallvd B
«YHUCTOMY BUJE, B IOAABIIAIONIEM OOJNBIINHCTBE HCTOYHHKOB COOOIIASTCS O TOM MIIN
HWHOM UX MOIYJISILIUY.

Kanunasipuwblii 3¢ dexr.

BesBpenHbl Wiy BpeaHBI IS KHBOTO MHJUIMMETPOBBIE BOJHBEI? BHHMaTelsHO
NPOYMTABIIMM MOMEIIEHHYI0 B Hadayse 0030pa BBDKUMKY M3 MaTepHAIOB CECCHUH
1973 orBeT moOKa)keTcs OYEBHIHBIM: €CTh M TO, U Apyroe. Ho BOT 4To Hammcan mo
sTOMY moBoay matpuapx npodmemsr, H.J[. [IeBSTKOB B KOHIE Ku3HH, B 90-€ TOABI:
«O0bhEKTUBHOCTS ACHCTBHUS HM3ITyYCHUS HA JKUBOW OOBEKT 3aBHCHUT OT HCXOJHOTO
COCTOSIHMS OpraHu3Ma. Eciiy B HCXOTHOM COCTOSTHMM HEKOTOpasi (pyHKIUS H3MEHEHA
10 CPaBHEHHUIO ¢ HOPMOM B HECKOJNBKO pa3, TO OOJydeHHEM Ha COOTBETCTBYOLICH
gacTtore (BOIHE) €€ MOXKHO TOMHATH (M3MEHUTH) MPUOTU3UTEIHHO B TO JK€ UYUCIIO
pa3. Ha HopMampHOe (YHKIMOHMPOBAaHKE 3Z0POBOTO OpraHM3Ma OOIydYeHHE
mpakTHdecku He Biuse (1).

PeanpHble CBOWCTBA MHJUIMMETPOBBIX BOJIH OKa3aJHCh HE CTOJb BOJNIIEOHO
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IIpeKpacHbl, Kak yTBepxknaan B 1997 r. yBaxaemslil akageMuk. Heckompko jer
coycts, Ha 90-M TONy JKM3HM, OH YMEp OT paka KpOBH, BBI3BAHHOTO, IIO
CBUJIICTENBCTBY €ro Kourerw, axagemuka FO.B. TymseBa, wuzmydeHuem
MWUIAMETPOBOTO TeHeparopa B coceqHeM ¢ kabmunerom H.J[. JleBsitkoBa
TIOMEIICHUH.

B 2004 r. mosiBuiack HoOBas MyOJNMKanus Ha Ty ke Temy. ABTopel e€, O.B.
Benxuit 1 H.H. JlebeneBa (27). B cepenune craTbu COAEpKUTCS YTBEP)KACHHE:
«/3BecTHO, YTO MWUIMMETPOBBIE BOJHBI OKAa3bIBAIOT TepameBTHUECKHH dddexT
TOJBKO B CiIydae OOJBHBIX OpPraHU3MOB, HMX BJIHMSHHE Ha 370pPOBHI OpraHU3M
HUYTOXXHOY. Jlamee 1eyro KOJIOHKY OTBEJIEHO Ha OOOCHOBAHHE ATOTO «OIMBITHOTO
(axTa» ¢ «MO3UIMH CUHEPTETUKN», KOTOPOE MOXKHO CXKaTh B OAHY (pazy: O0Ie3Hb —
MOMEHT BbIOOpa Uil OpraHu3Ma: *KHTh WJIM YMEpeThb. Pa3 MUJUTMMETPOBBIE BOJIHBI
3aBEZOMO IIeJIeOHBI, TO M 0€3 J0Ka3aTelbCTB MOHSITHO, B KAKOM HAIpaBJICHUH OHU
JercTBYIOT. HeoTpa3nMmblii apryMeHT, eciii TOBEPUTH Ha CIIOBO, YTO «HMX BIIUSIHUE Ha
310POBLIC OPraHU3Mbl HUYTOXKHO.

3aKaH4YMBAETCSl CTaThs HEOOJNBIION TJIABKOM, KOTOPYIO Mbl BOCHPOW3BEIEM
HIOJIHOCTBIO, OT NIEPBOH JI0 NIOCIIeIHEH OYKBBI, O€3 M3MEHEHH:

«O kanmuIsipHOM 3 deKTe.

3T10T 3P PEKT BO3HUKAET NPH 00JIyYSHUH MUJTUMETPOBBIMH BOJTHAMU JKUJIKOCTH
B INUWIMHAPHUYCCKUX  Kallusipax, IIOMCIIEHHBIX B IIOJBIE IIPSAMOYIOJIBHBIC
BOJIHOBOABL. D(P(PEKT COCTOUT B TOM, YTO HAa HEKOTOPOW (PE30HAHCHOI) YacToTe
BO3HUKAET CHJIPHOE MOIJIOIIEHHE KHUIAKOCTBIO 3JIEKTPOMAarHUTHON BOJHBI, KOTOPOE
CONPOBOXKIACTCS OCNA0ICHUEM CLEIUICHHS MTPOTEKAIOIIEeH JKUIKOCTH ¢ BHYTPEHHEH
cTeHKoH Kamwiuisipa. CyIlecTBEHHbIM SIBIsSIETCS TO  OOCTOSATENBCTBO, YTO
KaIWUIAPHBIN 3(QdeKT BO3HUKAET, KOorja och KalMLIIPa M BEKTOP 3JIEKTPHYECKOTrO
IOJI BOJHBI KOJJIMHEApHb! (HMapajulesbHbI). MOXKHO TNPEINONIOKUTh, YTO MO
JeficTBHEM caboro HarpeBa >KUAKOCTH 3JIEKTPOMArHUTHOW BOITHOM TepBOHAYATIBHO
TypOyJIEeHTHOE TEUeHHE XHUAKOCTH B KallWULIPe CTAHOBHUTCS JIAMUHAPHBIM (HOBas
IIPOCTPAHCTBEHHAs! CTPYKTYpa), YTO IPHUBOAUT K YMEHBIICHHIO CHJ CILEIUICHHA
XKHUJIKOCTH C BHYTpPEHHEH CTEHKOHW Kamwulidpa M, OJXHOBPEMEHHO, K YBEJIHYEHHIO
TIOTTIOMIEHHS 3JIEKTPOMArHUTHOTO MOMS JKUIKOCTBIO M3-3a KOJUIMHEAPHOCTH OCH
Kalusipa M BEKTOpa 3JIEKTPUYECKOro IOl BOJNHBL UTO Kacaercsi MOSBICHHA
PE30HAHCHON 4YacTOTBI, TO 3Ta YacTOTa COOTBETCTBYET DPE30HAHCHOM YacToTe
LHWIHHAPHYECKOTO JTUAJIEKTPUIECKOI0 PE30HATOpa, O0pa30BaHHOTO TOW YacCThIO
Kamuisipa, KOTopas — OKas3ajlach  HEMOCPEACTBEHHO  BHYTPH  BOJHOBOAA
(orpaHmueHHas BepXHEH W HIKHEH IIMPOKUMHM CTEHKAMH TPSIMOYTOJBHOI'O
BOJTHOBOZIA B CTaHAAPTHOM Ciydae, KOT/ia MO BOJHOBOXLY PaclpOCTPaHSIETCS BOJIHA
tuna Hio)» (27).

[Toxoxe Ha WHCTPYKIMIO ISl TIOKapHUKOB. DTO MM IPEATaracTcs OTIOMHUTH
rae-HuOyab B TOpSIIEM  3/aHWM  JKENE3HBIM  BEHTWIALMOHHBIM  KOpOO
(«TIpsIMOYTONBHBIM ~ BOJIHOBOZ»), 3aCyHyTb B  HEro  MOXapHBIM  pyKaB
(«AMPIEKTPUYIECKU  KalWuIsIp»), COTpeTb KOHCTPYKIHMIO  MHJIJIMMETPOBBIMHU
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BOJIHAMH U YBEJIIMYUTH TAKUM 00Pa3oM CKOPOCThH MPOTEKaHMUs )KUAKOCTH TI0 Tpyoe. ..
Ho sto He nHCTpyKnwms. [lokaszanock maxe, 4TO CTaThIO HY)KHO YUTaTh HA00OPOT, C
koHIa. CHavana npo KanwuIIpHBIH 3QQeKT, moToM Ipo O0e3BperHOCTh MM-BOJH, a
JlaibIlle MOYKHO M HE YUTaTh. Besl «cuHepreTnyeckas» 4acTh CIIy)XHT 000CHOBAHHIO
0€3BpEeTHOCTH, SAPIIBIK OE3BPEIHOCTH XOTAT HAJETUTh Ha KaMWLIIpHBINA 2QdekT. Pa3
YK OH BBI3BIBAETCS MPHHIMIUAILHO [eNeOHBIMI MIJUIMMETPOBBIMH BOJIHAMH, TO U
caMm 1o cebe mone3eH. A pe3oHaHCHI? BrlTammMm pykaB W3 Kopoba, W He Oyner
HUKAaKHX PE30HAHCOB, HEUETO U 00CYKIaTh.

[IpaBuibHBIM OyZneT NONONHUTH NPHUBEICHHYIO BBINIE IMTATy emE Tpems
LUTAaTaMU Ha Ty JK€ TEMY W TOKa 3TUM OrpaHu4uThCs. IlycTh umTarens mogymaer
caM. A B KOHIIe 0030pa, B OTAENBHOH TJ1aBe, 0OCYANTh BCE U3BECTHBIE MTOIPOOHOCTH
JMyOpOBCKOrO HWHIMICHTAa (HA30BEM 3TO TakK. 3amulaHupoBaHHbIE M. bBapaeBbiM
TEPaKT HE COCTOSUICS) M MOMBITATHCS MOHATh, MOT JIH NpH mrypMe 26 okTsiopst 2002
T. TEaTPaIBLHOTO [IEHTPa MCIOIb30BATHCS KAMIUIIPHBIN 3((eKT.

Te xe aBropsl, O.B. benkuii, H.H. Jlebenera, u B.B. Kucinos Bno6aBok:

«/3MeHeHHe  pEeoNIOTMYECKMX  CBOWCTB  KPOBEHOCHBIX  KallWUISIPOB.
OKCHEepUMEHTAIBHO OOHApY)XEH pPEe30HAHCHBIH A3(QEKT MOriomeHus: MM-BOJIH B
AUDJICKTPUICCKUX KallWuIgpax, UMHUTHPYIOINUX KallWIJIAPbl B TKaHAX OpraHu3Ma.
OKBHBaJECHTHAS )106pOTHOCTI) JJI1 pE30HAHCHBIX IMUKOB JOCTUIa€T OYC€Hb BBICOKHX
3HaueHuii — nopsaka 103-10%. 3amerum, uTo Takue 3HaueHUs JOOPOTHOCTH HE TaK
MIPOCTO TMOJYYHTh B METAUIMYECKUX OO0BEMHBIX pe3oHaTopax B CBY- u KBU-
Jyana3oHax. Pe3oHaHCHOE MOTJIOIEHHE [UI BOJBI U PA3IMYHBIX BOIHBIX PACTBOPOB
CONPOBOXKIAETCA  3HAUUTENBPHBIM  YMEHBIIEHHEM CHJ  aJre3u (CIMIaHus)
BHYTPEHHEH CTEHKU KalWUIIPOB M IPOTEKAIOLIEH XUAKOCTU. MexaHu3M 3TOro
(eHOMEHA /10 CUX TOp OCTAETCs HEBBISICHEHHBIM. DTOT «KAMWUIAPHBIAY 3(deKT
MOKET UCIOJIB30BAThCA AT OOBSICHEHHUS H3BECTHOTO MEJUIIMHCKOrO (haKTa-JIeueH s
OONUTEPUPYIOLIEr0 JHAAPTEPUUTA (HATUIIAHUS OJIEMEHTOB KPOBH Ha CTEHKH
cocynoB - ABT) ¢ momorrsio MM-BonH.» (10). Temeps, mo kpaiiHeil Mepe, sICHO, 9TO
OIIMCaHHAasl BBINIE KOHCTPYKIMSA — JlabopaTopHass MOENb KPOBEHOCHOTO COCyJa
YeJIoBeKa.

Bepraemcs naszanm, B 1928 r., Korma KammwuLIpHBIA 3(QekT BHepBeIe TMOKa3al
mogsiv cBor ymiku. Omeit B.I1. KpaBkosa:

«Uepe3 aprepuagbHble W BEHO3HBIE COCYABl AHATOMHYECKOrO IIperapara
00ECKpOBJIEHHOIO yXa Kpoiuka mH(y3upoBaics ¢usmonornueckuii pactsop (0,9%
NaCl — ABT.), KOTOpBIif 110 KAIUTSIM BBITEKAI M3 KaHIOJH, BCTABICHHON B KOHCUHYIO
4acTh BEHBl. KoNMYecTBO IPOTEKAaromEed MO COCYANCTOMY PYCIy XXHIKOCTH B
TEUEHHE OIPEACICHHOTO BPEMEHH OMNPENEeNUIOCh C MOMOIIBI0 TOYHBIX BECOB, Ha
YamIKy KOTOPBIX MaJaln KAy (pU3HOIOrHIEcKOro pacTBopa. B xozne nmpoBeneHHBIX
9KCTIEPUMEHTOB ... OBUIO YCTAaHOBJIEHO, YTO MPH TOMEIIEHNH BOIU3M COCYJOB yXa
KpOJIMKa Pa3IMYHbIX METaUIOB (Menb, CBHHENl W T.NI.), a TaKXe pPacTBOPOB
aZipeHaJIMHA ¥ JPYTHX JIEKAPCTBEHHBIX IIPENApPaToOB MOXET MEHATHCS KOIMYECTBO
MIPOTEKAIOMIEH 1I0 COCYAMCTOMY PYCIy >KHAKOCTH (IO OTHOLICHHIO K KOHTPOJIO)»
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(28). KpoBp Toxe BomuBIH pactBop (83% Bombl). Peur mpeT o MUCTaHIIMOHHOM
PETrYIUPOBaHUM CKOPOCTHU ABMXKEHHUSI KPOBU 110 COCYIaM.

IMocnennsist uurata — u3 cratbu A. IlomutkoBckoi «Ilucbma Ha TagoHU» O XOn€
cnenctBua mo neny «Hopa-Octa» B Nel3 (943) mockoBckoi «HoBoi rasersn»
(peBpanb 2004 r.). PONCTBEHHUKOB MOTHOIIMX JOMYCTHIM JO YTCHHS MaTEepPHAaIOB
Jena, B TOM YHCJIE W 3aKIIOUEHHUH CyIMEIIKCIEePTOB, CAEIAHHBIX Cpa3y K€ IOCie
THOENN 3aJI0KHUKOB. [1aTOIOr0aHATOMHYESCKUI JHAarHO3 TOTHOIMINX — OTPAaBJICHUEC
«TOKCUYECKUM)» WA «HEU3BECTHBIM TOKCHUECKHM» BelecTBoM. CMepTh Hroaen
COIPOBOXKIAJIACH CIEAYIOMNMHE (haKTOpaMH: «II€UeHb — pe3daifliee MOTHOKPOBHE ...
cepie — pe3Koe MOTHOKPOBUE, OTEK ... JIETKOE — Pe3Koe MOJTHOKPOBHUE COCYIOB C
npeoOyialaHkeM  O04aroB  OCTpOH  5SM(QuU3eMbl, HapylHIEHHEM  LEeIOCTHOCTH
NEPEeropofgoK ... CHHAPOM BHE3alHOM CMEPTH ... PE3KO BBIPAKEHHBIC
MOp(GOJOTHYSCKUE  TPU3HAKA  HAPYIICHWH  MO3TOBOIO  KPOBOOOpAIICHHSI. ..
YBEJIMYEHUE PA3MEPOB M Macchl TOJIOBHOTO MO3ra, PE3KO BbIpaXKEHHAS
CIJI&KEHHOCTh W3BWIMH U YIUIOIIEHHE OOpo3] Mo3ra ... OOpo3/bl BIABIEHBI Ha
OCHOBAHMM MO3XEUKa ... JXHJIKOE COCTOSHHE KpOBU ... pe3daiilliee BEHO3HOE
MOJTHOKPOBHUE OPTaHOB ...».

Opranu3M CJIOBHO 3aXJIEOHYJCS COOCTBEHHOM KPOBBIO, MO3T pasiyscst OT Hee
KakK My3bIpb, OTCIOJIa «YBEIMYEHHE Pa3MEPOB U MACCHI ..., CTIIaKEHHOCTh M3BUJINH
U yIutonieHue 60po3a». B koHIe 0030pa MbI BEpHEMCST K TOH TeMe.

MeskayHaApOAHBbIH aceKT Npo0.ieMbl.

Beimme MBI paccMaTpuBaiM Kak BbIIAAENa B OQHLIHMATIBHOM H3JIOKEHUH
OCHOBOITOJIO)KHMKOB MHKPOBOJIHOBas Mpobiema B Poccuu k KOHILY IpOIUIOro Beka,
[OCIe  YAaCTHYHOTO pAcCEKPEUMBAHUA €€ OTHOCAMMXCA K  MEIULHHCKUM
NPUMEHEHHSAM aCIIeKTOB.

A BOT B3N Ha Ty ke MIpoOIeMy «HE3aBUCHMOro ucciemoBatensn», FO.IL
UykoBo#t, co ctopoHsl. B Ne 8 3a HOs6ps 1996 r. xypHana «MuLIMMeTpOBBIE
BOJIHBD)..., B OOIIMPHOH CTaThe OOMIETEOPETUUECKOr0 XapakTepa OHa MO3BOJIMIIA
ce0Oe YacTHBIE 3aMEYaHHsl HACTOJIBKO JIOOOIBITHBIE, YTO MX CTOHT BOCIPOH3BECTH
XOTA ObI OTYACTH:

«Hertemnoseie 3¢ pexrsl MM-usnyuenus: ObuTH 00HapyxeHbl B 1973 T. u 10 cux
mop He Momy4dwnun BceoOmero mpusHanmsi. CoBcem HaoOopot, yuenbie CIIIA
CUUTAIOT, YTO HMX HE CYIIECTBYET BOOOIIE, W MOCIEC MHOTOYHCICHHBIX ITONBITOK
OOHAPY)KUTHh UX B CEMHUJIECITHIC W B OOJiee MO3AHME TOBI ceifuac 3Tod mpoOieMoit
HE 3aHUMAIOTCA. . .

K sTOoMy ciemyer NprCOBOKYIUTH €Il HECKOJIBKO aCIIEKTOB CHTYALlUH, KOTOphIE
B CHJIy OCTODOXXHOCTH Ha30BEM CTPaHHBIMH. [IepBBIil M3 HHX TaKOB: HEKOTOPHIC
HCCIIEIOBATENN TEePBOHAYAIBEHO, B KAKUX-TO MPOOHBIX OSKCIIEPUMEHTAX, BUJICIH
HETeIuIoBbIe d((EKThl, a IO03IHee, SKCICPUMEHTHPYS Ha YCOBEpPIICHCTBOBAHHBIX
ycTaHOBKax, 3¢dekra yxe He oOHapyxkuBamd. Bropoii, eme Oonee CTpaHHBIN:
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MIEpBOOTKpHIBAaTENN 3((PEKTOB CIIOBHO ObI HE BHUJIEIHU, HE 3aMedalld TOH CIIOXHOH
CHUTyalldH BOKpPYr OOHapyKeHHBIX 3((eKTOB, KoTOpas ¢ TomamMH Bce Ooree
yeyryoisutace. MHe He yaanock 00HapyKUTh HU OJHOTO II€9aTHOTO MCTOYHUKA, IIe
Obl OHM XOTHb BCKOJB3b 3a(MKCHPOBAIH HEOJHO3HAYHOCTH IIOJIOKEHHS, yXKE He
roBOpsl 00 aHaJM3e UCTOKOB Takol cuTyaluyi. OHU 3Ty CIOXKHYIO CUTYallIO KaK Obl
He 3ameydanu. Ha Hee 00bIYHO yKa3bIBaJl CTOPOHHME 0003peBaTENH MPOOIEMBI.

Takoe monoxeHWe Uil HAYKH BeChbMa HETHNHYHO, MO0 31€Ch JIEJIOM YECTH
CUNTAETCS CaMOOTBEP)KEHHasl 3allliTa CBOMX OTKpHITHi. boiee Toro, aBTOpEI
Haubollee WHTEPECHOT0, AaKKypaTHO ITOCTAaBJICHHOIO W JIETaJbHO OIHCAHHOTO
SKCIIEpUMEHTa II0 CHHTE3Y KOJHMIMHA KHIIEYHOW NaJlOYKOH, K PpacCMOTPEHHIO
KOTOpOT'O MBI ceifyac repeiieM, MOKUHYIN 3Ty 00J1acTh HAYKH, OCTaBUB ITOTOMKaM
SKCIEPUMEHT, IOBTOPUTH KOTOPBIH HUKTO He cMor ¢ 1973 r. U, HakoHen, nocneaHee
n camoe rnaBHoe. [locie 1973 r. He OBUIO ONMMCAHO HU OJHOTO PaBHOLIEHHOTO
9KCIIEPUMEHTa, HE TOBOPS YK€ O ToM, 4To 20 C JIMIIHUM JIET, KOTOpblE MUHYIU
ImocJie OTKPBITHA BITOJIHC JOCTAaTOYHEI, o COBPEMCHHBIM MECpKaMm, JJIs1
JEMOHCTpallMk  CYIIECTBEHHOTrO0  Iporpecca, HO mporpecca B 00JacTH
OMOIOrMYecKOro SKCIEPUMEHTA, YBbI, HE HAOIIO1aeTCs.

[Tporpecc obOo3Haumics coBCeM B JpPYyroM MecTte — B MeauuuHe. U omsth
HEO)KUJIAHHOCTh:  OOBIYHO JIMIb  3aBEpIICHHBIH W  BIOJHE OTpabOTaHHBIN
OMOJIOTMYECKUH HSKCIEPUMEHT, Kak Obl pacumpss cdepy CBOEro NpUMEHEHHS,
BCTyIIaeT B MEIULMHY. 30eCh NEPEHOC COBEPLIMICS CKAYKOM IIPU OTCYTCTBHH
JOCTATOYHON CTApTOBOHM IUIOIIAJKH B OHOJOrMYECKOM OSKCIEPUMEHTE, HO 3TOT
CKauoK Jan (QeHoMeHanbHbI pe3ynbrar. Ceifyac, cyas TO... COOOLICHHUSIM,
NOCTYIIMBIIUM C YKpauWHbl, YHUCIO OONE3HEH, MOANAIOIMXCA JICYEHHIO TaKUM
METOAOM, JOCTUIaeT LIECTH JECATKOB, & POCCHHCKHE y4eHbIe Ha3bIBAIOT HUppy 80»
(18).

Ha cerogusmmunii gens (2004 1.) uuncno 3aboneBaHWi, W3IEUMBACMBIX
MIJUTUMETPOBBIMUA BosHaMH, gocturio 120. Ilpomwto mare ser, u FO.IL. Yykosa
BHOBB BBICKa3aJach 0 TOH Xke mpodiieme:

«Hctopust oTKpeITHA U U3ydeHus: OuodpdekroB MM-uziydeHus: IpeaCTaBIseT
co0oif memb COOBITHI IOpa3WTENBHBIX, a WHOTJAa TIapaaoKcalbHBIX. IlepBoe
coobmienne 00 oTkpbiTud 3THX 3P ¢dexToB (1973 r.) Hopasuiio CHEHUANTUCTOB B
o0nacTH pagroOTEeXHUKH Y30CThIO HAOMIOZAaeMBIX PE30HAHCOB, KOTOpas M cTaja
NpeIMeTOM JIHUCKYCCHH Ha IPOJOJDKUTEIBEHOE BPEMSL.

He mnpoumo u 10 mer co BpemeHu OTKpbITHS S(GEKTOB, KaK CHUTyalHs
mpuodperna MmapagoKCANbHBIA XapaKTep: MOSBUIOCH OONBIIOE YHCIO COOOIIECHUHA O
HEBO3MOXHOCTH Bocrpon3BecTd 3(¢dextel. TodHee, NEn0 CIOKIIOCH TaK, OJHU
HCCIIEeIOBATENN CMOTIIM BOCIIPOMU3BECTH d(P(MEKTH M 3aHSUTHCh UX HCCICIOBAHUEM,
Harpumep, B. I'proHmiep, Apyrme He CMOIJIM WX BOCIIPOM3BECTH, TaK YTO B
HACTOSIIIMN MOMEHT Ha KaXIBIH dpQekT Haimercs amrepaTypa, Kak
TIOITBEPIKNAIONIAs €T0 CYIIECTBOBAHKE, TAK U OIPOBEPraroIias 3To.

Crenyer OTMETHTb, 4TO HEKOTOpble Hambomee KBalH(UINPOBAHHBIC
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9KCIIEpUMEHTATOpbI, HampuMmep, npodeccop O. Ianmu (CLLIA) B 3THX YCIOBHAX
pelIiIn AeHCTBOBATH COTJIACHO NMPHHIMITY «3PH B KOPEHBY» M COCPEIOTOUMIN CBOE
BHUMaHHE He Ha caMux 3¢ (eKrax, a Ha mojocax norromenns MM-u3nydeHuns u, He
00HapYKUB TaKOBBIX, BEIHYXK/ICHBI OBUTH OTKa3aThCsl OT TIOMCKA caMUX 3((EKTOB.

Ho campIM yIuBHTENBHBIM OKa3ajoCch JpPYyroe: HECKOJBKO HCCieoBaTenei
CHayaja TOATBepAWNIM HaOmoneHHe d¢GQeKToB, a IOTOM COOOIIMWIN O
HEBO3MOXKHOCTH MX BOCIIPOM3BeJCHHUS. Takasi CHTyalusi Uil HayKH — SIBJICHHE HE
TOJBKO BECbMa HETUIMYHOE, a IPOCTO YHHKanbHoe. CoBellaHue O3KCIIEpTOB,
cocrosiBmeecst 22 wuroHs 1979 r. B Cmwmne (CHIA), mpuHSUIO crHenUaIbHYO
IporpamMMy, IMPHU3BaHHYIO BHECTH SICHOCTh B 3Ty IpoOieMy, HO IporpamMma He
MIpUHECNa KeJaeMbIX pe3yabTaToB. MIToroM ee MOXHO CUMTATh TE3UCHI JIOKJala,
npucinanabie Motiikua C.M. B 1991 1. B MockBy Ha MexTyHapOIHBIH CUMITO3UYM
«MWUIMMETPOBBIE BOJHBI HETEIUIOBOM WHTEHCUBHOCTH B MEAMIMHE», TJI€ OHa
OTKa3bIBaJIach OT CBOMX NPEKHUX COOONIEHNH 0 HAOIrOIeHNIX AP (EKTOB.

B wurtore o0Opa3oBasioch HEYTO, YTO MOXHO Ha3BaTh MPOTHBOCTOSHUEM
poccuiickux u amepukaHckux wuccaenosateneid. B CIIA stu sddextsr He
UCCIIEAYIOT, TaK KaK aMEPHKaHCKHE yYEeHBbIE CUMTAIOT, YTO MX HE CYIIECTBYET, a B
Poccuu u YkpanHe ¢ OMOIIbIO OOHApYKEHHBIX dQ(EKTOB JieyaT OYeHb IIUPOKHUil
Kpyr Oosie3Hel, KOTOPBIH Bce BpeMs pacuupsiercs» (19).

IO.J1. YykoBa — (HM3HMK-TEOPETUK, KaHIUIAT (PU3UKO-MATEMATHYECKUX HAYK,
COTpYIHUK MHCTUTYTa 3KOJOrUM 4enoBeka B MOCKBE, YJICH PEIKOJUICTUH KypHaIa
«buomMenuIMHCKasl PaguOIIEKTPOHUKA», TJIABHBII PEIaKTOp B KOTOPOM aKaJIeMHK
I0.B. T'ynsieB, a 3am. rmaBHoro penakropa — npod. O.B. beukwuit. Ona uyacto
nyonauKyercss U B « MUIUIUMETPOBBIX BOJHAXY... «He3aBucumblil nccienoBaTensy) —
TaK OHa ce0s aTTeCTyeT, HO He YY)KOH YeIOBEK B MUKPOBOITHOBOM COOOILECTBE.

OtBeToM Ha ee BBICTYIUICHHS IO IOBOAY HEOOBIYHOTO IIONOXKEHUS BOKPYT
ouodpdexroB MM-u3iayueHuss OKazanoch MondaHue. BooOiie, OTCyTCTBHE
JIMCKYCCHH — Harboee Mo0onbITHRIN n3 oaMedeHHbIX HO.I1. YUykoBoit peHOMEHOB.
B nHayke mcTMHa Bcerja poxjaaiach B cIopax, B 0oppOe MHeHuil. OtcyrcTBHE
JUCKYCCHM MOXKET O3HadaTh TOJIBKO OAHO: HCTHHA XOpOIIO H3BECTHa 00EUM
CTOpOHAM, TI0 CYLIECTBY JieJla IpoTHBOpeunii HeT. OJHUX OHA YCTpauBaeT, WIN OHU
TOTOBBI CMHPHTBCSI C HEH, Apyrux He ycrpamBaeT. Ho 00e CTOpOHBI MpPU3HAIOT:
CHOPUTh — 3HAYUT €Ie OOoJbIIe JeMAaCKUpOBaTh Ipobiemy. Jlydiie He 3amedarth
Apyr Apyra.

[TogoOHOE TPOTHBOCTOSHHE HE MOIJIO BO3HHUKHYTH BOKPYTI MHPOOJEM HYHCTO
HAyYHBIX, OWOJIOTHYECKMX WJIM MEAWIMHCKHX, pPe4b HIAET O ropaszgo Ooree
CEpPBHE3HBIX BEIIAX.

boaesnu, undexuum ¢ painopu3n4ecKoi TOYKH 3pEeHUs.

INoroBopum cHawana o 3mopoBbe: «KieTka KieTke mepenaeT HHPOPMALHIO O
cBOeii paboTe Ha sI3bIKE KONeOaHNit B MIIUTUMETPOBOM JTHATIa30HE JJTMH BOJIH.

27



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

OnmHako, y oOpraHa HMEETCS U CBOM WHIMBHIYAIbHBIH SI3BIK — CBOU
COOCTBEHHBIE ~ KOJI€0ATEbHbIE XapaKTEPUCTUKH , KOTOPhIE OTIMYAIOT OJUH OpraH
OT JIPYyroro.

Bce BMecTe OHHM, Kak HHCTPYMEHTHI B OOJBIIOM OpKECTpE, MOTYMHSIOTCS
YYTKOMY CIIyXy AWPWKepa M MO MaHOBEHHIO €r0 MAaJOYKH (dIIEKTPOMAarHUTHOT'O
W3JIy4eHUs]) HCHONHSAIOT TapMOHHYHYIO MY3BIKY 370pOBBA... 3I0POBbE MOXKHO
OXapaKkTepU30BaTh OIHUM CIOBOM - TapMOHHS. OTO TapMOHHS BHYTPU KIJIETKH,
rapMOHHSI B paboOTe KIETOYHBIX ACCOLMAIMH, OpraHa, TPYIMIbl OPTaHOB M BCETO
opranmsma B menom» (15). Tlom «aupmwxepom» 31eCh, OYEBHIHO, TTOHUMAETCS
MOZICO3HAHUE YEeNIOBEeKa, €IUHONMYHO, Oe3 ydacTHs pazyma, YIpaBlsiollee BCei
BHYTpPEHHEH JKU3HBIO OpraHu3Ma.

Uro takoe Oone3Hs? Bce 3HAIOT OTBET HA ATOT BONPOC, MaJI0 KTO YMEET BHATHO
copMmyaupoBaTh ero. Bocmomp3yemcsi MOMOIIBIO CHENHAIUCTOB, a 3a0HO
MO3HAKOMHUMCSl C COBPEMEHHBIM, paJOPU3NYECKUM B3MNISZAOM Ha TPHPOLY
3a00IeBaHuUs:

((OpFaHI/IBM H €ro (byHKLII/IOHI/Ipy}OH_U/Ie CHUCTEMBI ABJIIKHOTCA HCTOYHHKOM
YpEe3BBIYAWHO CITA0BIX 3JCKTPOMArHUTHBIX KoyeOanuit (OMK) B mIMPOKOM CrEeKTpe
yacToT. Kaxiplii OopraH UMeeT CBOI YacTOTY, 3JI0POBBIE OpraHbl UMEIOT CXOXKHE
cnekTpel yactoT OMK — 3T0 ypoBeHb YyImpaBleHHs, OHH CTUMYJIUPYIOT H
KOHTPOJIMPYIOT BCE MPOLECCHl )KU3HENEITENLHOCTH B opranu3me. [Ipu maronorusix
BO3HUKAIOT HOBble McTOYHUKHM DMK, He XapakTepHble IJIsi 3J0pPOBOTO OpraHU3Ma.
Ilpn HapymeHMHM AWHAMHYECKOTO paBHOBECHS MEXIy (H3HOIOrMYECKIMHU
(rapMOHMYECKUMH) M MATOJOTMYEeCKUMH (TIPOMOJYIMPOBAHHBIMU I10 4acToTe, (ase
U aMIUIUTY[Ee 10 3aKOHY, 3aBUCAIIEMY OT XapakTepa NaToJOTHMH) YacTOTaMU
BO3HHUKAeT MH(OPMALMOHHO-3HEepreTHyeckas 0J0Kana, Jaromias TOIYeK I 3aIrycka
MATOJIOTMYECKUX PEAKIUH ... JFOO0H MaTOIOrHYeCcKuil MpoIece MPeACTaBIIseT COO0M
MIOJIEBOM CTEPEOTHII, COCTOSIINI U3 rpomMagHoro konumaectsa DMK, ormmuaromuxcs
JpYT OT IpyTa o MHOTUM Hapamerpam» (29).

Kak naumnaercs 3aboineBaHHe, YTO SABJIAETCS MEPBUYHBIM, a YTO BTOPHUYHBIM,
HapyLIEHUs B XO€ XUMUYECKUX PEaKIUi B KIeTKaxX Ie(OpMUPYIOT, U, B KOHEYHOM
cueTe, ONOKMPYET HOPMAIbHYIO palbOTy, YNPABISIOMIEH CHCTEMBI OpraHHU3Ma, WU
HA000pOT?

«YCTaHOBJIEHO, YTO OOJBIIMHCTBO 3a00NICBaHMII HAYMHAETCS C HAPYIICHHA
puTMa KoJeOaTelIbHBIX MNPOLECCOB B KIETKE C IOCIEAYIOINM (OpMHPOBAHHEM
MIATOJIOTHU OPTaHU3Ma ... B PA3BUTHHU IATOJIOTHYECKOTO MPOIIECCa MOXKHO BBIIEIUTh
TpH TOCTIEI0BATETHHO MPOTEKAIOIHE CTaANH:

- HapymeHHe WH()OPMAIMOHHBIX MOTOKOB MEXIy 3JEMEHTaMH CaMOro
OpraHM3Ma W BHEIITHUM 3JIEKTPOMAarHuTHBIM TiosieM (OMIT);

- BpPEMEHHOE paccOrJacoBaHHE JSHEPIEeTUYECKHX MPOIECCOB B KIETKE U
TIOCJIEAYIONIHE YIbTPACTPYKTYPHBIE OMOXUMUUECKHAE H3MEHEHHUS;

- HapyIIeHne 0OMEeHa BEIIECTB U PAa3pPYIICHUE CTPYKTYPHI.

C y4yeroM TOro, 4To KJIETKH OpraHM3Ma IOCTOSHHO BCTYMAIOT B PUTMHYECKUH
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SHepronH(pOpMaMOHHBIH KOHTAKT ¢ BHemrHUM JMII Ha gacToTax, COBIaIAIOMINX, C
UX COOCTBEHHBIMH WJIM KpaTHBIX MM, TO JUI TOJYYEHUS MaKCHMaJIbHOTO
TepaneBTHYECKOro 3 Qekra HeoOX0UMO T0OUBATHCS PE30HAHCHOTO BO3JICHCTBUS
Ha MaTOJOTMYECKHA M3MEHEHHYIO KIIETKY, OpraH uiu cucremy» (30).

Wrak, Oone3Hp NPUXOAWT K HaM W3BHE, MMEHHO HapylIEHHE HOpPMAalIbHBIX
WH(OPMAIMOHHBIX CBS3€H C BHEUIHUMH 3JEKTPOMAarHUTHBIMU TIONSIMH SIBIISIETCS
TOJTYKOM K 3apOKJIeHUIO 3a0oieBaHus. Takoe HapylIeHHE CBSI3€H MOXKET CTaTh
CIJIE/ICTBHEM E€CTECTBEHHBIX IIPHUUYMH, & MOXKET OBITh OPraHU30BaHO MPETHAMEPEHHO.

Bcem m3BecTHO moHsATHE MH(PEKIMOHHOTO 3a0oneBanus. JIMYHO s MpeacTaBIIsul
€ro BO3HMKHOBEHHWE TaK. B opraHusm monajgaroT OOoJe3HETBOPHbIE MHKPOOBI,
aTaKylOT J>KUBBIE CHUCTEMBI, MOXET OBITh, IOCPEICTBOM XHMHYECKOH arpeccuw,
BBIJIEIISISI TOKCHYECKUE BellecTBa. HaBcTpedy MM BBIIBUraroTcsi 3alllMTHBIE CHJIBI,
aHTUTENa MMMYHHOW CHCTEMBl M TPOTHBOJAEHCTBYIOT HamaneHuto. Camo coboi
pasymeercs, 0e3 BTOp»KEHHs 0OJIE3HETBOPHBIX OAKTEPH U BUPYCOB BO3HHMKHOBEHUE
UH(EKIIMOHHOT0 3200JIeBaHusI HEBO3MOXKHO.

Ha 12-m PoccuiickoM cuMmmosuymMe ¢ MEKIYHApOAHBIM  Y4acTHEM
((MI/IJ'IJ'II/IMCT]C)OBBIC BOJIHbI B 6I/IOHOFI/II/I U MCIHUIIUHC) 6I)IH MpEACTaBJICH JOOKJIaa
IPYNIBI  capaTOBCKUX  paguodusmkoB u  Bpaueit (31), o3arnaBieHHbIH
«DNEeKTPOMAarHUTHAas aKTUBHOCTh MUKPOOPTaHM3MOBY». [IporTHpyemM OTpBIBKH M3
HEro:

«AHHOTAIHA. Metonom TPaHCMHUCCHOHHO-PE30HAHCHOM KBY/CBY
PaIMOCIIEKTPOCKOIMY BIEPBbIE OOHAPYKEHO AONOJHHUTEIBHOE K PaAUOTEINIOBOMY
(GoHY pamMoOM3IydeHHE >KMBBIMH MHKPOOPTaHM3MaMHu (KUIIEYHOH IaIOYKOH |
CTaMIOKOKKOM), HCTOYHHKOM KOTOPOrO  SIBISIIOTCA  PE30HAHCHO-BOJIHOBBIE
nporeccel KBU-amamazona, mpoucxopsiye B JKUBBIX KIeTKax. BbIcka3piBaeTcs
THIOTe3a O MPHUCYICTBHM pPE30HAHCHO-TIONEBOro (akropa B HHOEKIHOHHOM
TIpolecce.

Xapakrep  B3aMMOICHCTBHA  OHOCpenpl C  MHKpPOOpraHM3Mamu  Oyzmer
OIPEeNeNATECS, €CTECTBEHHO, COOTHOLIEHHEM HX COOCTBEHHBIX dYacToT. [lpum
pa3IM4YMU PE30HAHCHBIX YacTOT 3J0pPOBbIE TKAaHHM MOTYT 3aXBaTblBaTh YacTOTHI
MIATOTCHHBIX MHKPOOPTaHM3MOB M, TEM CaMblM, BKIIOYAaThCI B Pa3BUTHC
nHpekmoHHoro mpouecca. Ilpu 011M30cTH PE30HAHCHBIX YacTOT MHUKPOOPTaHU3MOB
C YacToTaMd TKaHel opranm3ma (uenoBeka) B Hopme KBU-tepamms moxer
MIPUBECTH K YCHUJICHUIO MH(EKIIHOHHOIO TPOIIECCAY.

Hanee cunegyer omnucaHue OdKcrepuMmeHTa U ero uror: «llomydennsie
9KCIIEPUMEHTANBHBIE PE3YAbTATHl OTKPHIBAIOT BO3MOXXHOCTH W JAAIOT KIOY K
OOBSICHEHUIO C HOBBIX, PAaAMO(PH3MUYECKUX MO3UIHN, MPHUPOABI WHQEKIMOHHBIX
MIPOLIECCOB, OTKPBHIBAIOT IIEPCHEKTUBHI JAIBHEHINEr0 MCIIOIb30BAHMS SIBICHUI
COOCTBEHHOI'0O M3ITy4EHHS PAJAMOBOIH KUBBIMU OPTaHM3MaMH JJIsl U3yICHHS CBSI3EH
nX OWOAKTHBHOCTH C TIOBPEXKAAIOIMMH W CTUMYIHPYIOIIUMH (aKTOpaMmHu,
MpoLlecCCaMi  B3aMMOZEHCTBUSI MEXIy COOOM M C Uy)KEpPOIHBIMH KIECTKaMHM, IS
OIIEPAaTHBHOTO MOJENMPOBAHUS JEHCTBHA HAa MHKPOOPTaHM3MBI  Pa3IMIHBIX

29



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

XMMHUYECKHX IpernapatoBy (31).

W3 nmokiama cocTaBHTENIO AaHHOTO 0030pa MPUIILIOCH C/AENaTh BBIBOJ: MHOTZA
JUIl  Hadasa WH(QEKIMOHHOTO IIpoIllecca JIOCTATOYHO TIOJIBEPTHYTH OPTaHU3M
HUYTOKHOMY MO MomHocTH (Menbme 0,1 MKBT/cM2, 1eCATUMWLTHOHHOM J0JH
Barta) KBU-u3mydenuro. [lpuuem, kak BBISICHSAETCS, VIS TOJTYYEHHS pe3yiabTaTa
caMu OOJIE3HETBOpPHBIE OakTepuu HE HYXKHBI, JIOCTaTOYHO CKONHMPOBATh HX
COOCTBEHHBIE Pa/IMOU3ITYUCHUS! M TEPEeHU3IydnTh, HaBs3aTh IaTOr€HHBIE YaCTOTHI
YIIPaBJSIIOLIEH paJinoCHCTEME OpraHM3Ma uelioBeKa M JaTh TaKMM 00pa3oM CTapT
3a00JIEBaHHIO.

OTKpbITHE CapaTOBCKUX PaJMO(PHU3UKOB MO3BOJSET OOBSCHUTH JKCIEPHUMEHT
KasnaueeBa. CHauasa BBEICHHBIH B JKHBYIO KIETKY BHPYC HEIOCPEICTBEHHO,
COOCTBEHHBIM M3JIydeHHUEM WH(QUIMpYyeT e€, HaBsI3bIBaCT €l CBOW IaTOr€HHbIE
YacTOThl. A IIOTOM TPOUCXOAMT JIUCTAaHIHMOHHOE, PaJHalliOHHOE WH(HIUPOBaHHE
4yepe3 IMPO3payHylo Uil M3JIy4eHHs] KBapIEBYIO IUIACTHHKY, COCEJHEH KIIETKH,
HaBsI3bIBAHWE €W TeX K€ IMAaTOTeHHBIX YacTOT, 3aBepliaolieecs THOeNbIo
uHpumpyemoin kietku. OOBSCHSAETCS M HEBO3MOXKHOCTH YCIICIIHO OCYILECTBUTH
onbiT KazHadueeBa Ha T€HETHYECKH PAa3HOPOIHBIX OpraHM3Max. Y HHMX MOTYT OBITh
COBEpIIEHHO  pa3jM4yHble  COOCTBEHHBIE  PaJHOYacTOThI,  WCKIIOYAIOIIUE
MOCNIEOBATEIFHOE HX PATUOMH(PUIIMPOBAHHE OJHOH M TOW JKE€ YaCTOTOM
UHOUIMPYIOLIEro BUpyca WK OaKTepHH.

BHUMaTenbHBIN YMTAaTEIh MOXKET BO3PA3UTh: TaK OOBSACHSAETCS TOJIBKO 4acTb
skcriepumenTa KasnHaueeBa. PTyre mo pagno He mepepamib, a Iepenas, U3
pazuonpHeMHHKa He cosbelllb. Cepbe3HbIi apryMeHT, PACCMOTPUM €TI0 HUKE.

He 3Hato, korga OBUIO OCO3HAHO OCHOBONOJIOKHHKAMHM MHKPOBOJIHOBON
npoOJeMBbl, YTO PeYb MOXKET HATH O CO3JaHHM HOBOI'O OPYXHS MaccOBOTO
MOpaXKeHHUs, HEOTBPATUMOIO, JEHCTBYIOIETO CO  CKOPOCTBIO  CBeTa U
O00BEIUHAIONIETO BOZMOXHOCTH OMOJIOTMYECKOr0 U XUMHYECKOro opyxus. Ckopee
BCero, rme-to Omwke K KoHHNy 70-X TOmOB, CyAs IO COCTOSABIIEHCS BCE ke
nyonukanuu 1973 r., Mo UCTepU4ecKoN peakiuu Ha He€ aMepHKAHCKUX YYEHBIX, IO
OecripeniefieHTHONH  aTMoc(epe  CEeKPETHOCTH  BOKPYT  JIIOOBIX  KOHKPETHBIX
pe3ynbTaToB  OHOJMOTMYECKHX OJKCIIEPUMEHTOB C TPHUMEHEHHEM  PaJHOBOIH
BITOCJICACTBHH.

W3zmyuernss 601€3HETBOPHBIX MHUKPOOPTAHM3MOB — T€ )K€ «POAHBIE» VIS BCETO
XKHMBOTO MHJUIUMETPOBBIE BOJHBI HECKOJBKO HWHBIX, HE TEPaNeBTHYCCKUX IS
yenmoBeka, 4acToT. Ho pasHmIa MoxxkeT OBITh HACTONBKO HHYTOXHOM, uro KBU-
Tepanus MOXKET yCHIMBATh MH(EKIMOHHBIM MPOIEecC — 3TO BUAHO M3 JOKmana. Tak
BpEIHBI WM OE3BPEAHBI TSI 3I0POBHS YET0BEKA MIJUIMMETPOBBIC BOJIHBI?

HNupopmanuoHHblii 00MeH HA KJI€TOYHOM YPOBHe.

Jnist mocTOSHHOrO pajrooOMeHa mepeaaTdnka M nprueMHuKa mano. Ha obenx
KOHIIaX KaHalla CBA3M HEoOXOJMMO WMEeTh MecTa, TIAe Obl oTmpaBisieMas M
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roydaeMasi ”HpopManusi XpaHwiach, Ty WM UHYIO Gopmy mamsT. UenoBek 3HaeT
TOJIBKO BHEUTHIOIO CTOPOHY CBOEH JKU3HM, BHELTHUE MPOsIBIICHNS Oone3Heil. Pasym —
OXpaHHUK OpraHM3Ma, IIPU3BAaHHBIA O0ECIIEUMBATH €r0 BHEUIHIOI OE30IacHOCTh H
KOHKYPEHTOCIIOCOOHOCTb, B IIMPOKOM CMBICIIE 3TOro CcjoBa, B 0OoprOe 3a
nporutane. OH HeE TOMHHT, KaK NOMNadM K HEMy B JKEIyJOK OakTephu
CaJIbMOHEJIIBI, HAIpuMep, KaK pa3MHOKHITUCh, KakK 1uia 6opr0a ¢ HUIMU U Kak Oblia
JocTurHyTa mobena. Ho KTo-To opraHu30BBIBAN CONPOTHUBIIEHHE. Bee 3HaroT nopory
OT CBOETro JioMa /10 paboThl. KaxoMy XOTh pa3 JIOBENOCh, OTBIEKIINCH MBICISIMH,
MIPOUTH €€ B PEXUME «aBTOIMIIOTA», HE OTCIEKUBAs CO3HATENILHO HaIpaBJIEHHE
nBrkeHust. KTo pykoBoani um B 3T0 Bpemsi?

«Pabota moaco3HaHus», - MOICKAXXET IIPOCBELICHHBII Yel0oBeK, - 1 Oy/IeT Mpas.
[Moaco3unanwue... Hukem HHUKOrAa He BHIAHHOE, CHAMT OHO I/Ie-TO BHYTPH, ITyOOKO
BHU3Y, B HEYCTAHOBJICHHOM MECTE, BO ThME KPOMEIIHOM, U PYKOBOJHT MPOLIECCAMH,
He 3a0bIBast MOTJIS/IBIBATH OJTHUM TJ1a30M HaBepX, Ha KalKuTaHa KopalJisi, B CO3HAHUE.
HNudopMalMoHHBI ~ KaHal MEXIy CO3HAHMEM W TOJCO3HAHWEM  HOCHT
OJTHOCTOPOHHE TOHHMPOBAHHBIA XapaKTep: CHU3Y BHIHO, YTO JIEJIaeTCs Ha maiyoe,
CBEpXY HE BHIHO, YTO NPOUCXOOUT B TpioMe. MOXXHO IM OOOMTH CO3HaHUE,
l'lpO6ypaBI/ITb ABIPOYKY, YCTAHOBUTH CBSA3b HAIIPSIMYIO C IIOJCO3HAHHUEM U IOJIYUUTH
OTTYy/la HCYEpIIBIBAIOIIYI0 HMH(GOPMALMIO O Jenax W BHH3Y, W HaBepxy, Ha
KaIlMTaHCKOM MOCTHKE KOpalJisi, B CO3HaHMU?

Haunem pasroBop o cmocobax xpaHeHus uHpopMmauuu B opranuzMax. O
BHYTPEHHEH U BHEILHEH CBSI3H, [10Ka HA KJIIETOUHOM YPOBHE:

«MHOr04MCIEHHBIMH HCCIIEIOBAHUSIMU JI0KAa3aHO, YTO OCHOBHBIM HOCHTEIIEM
nHGOpPMAIUM KaK BHYTPU OMOJIOTHMYECKOrO OOBEKTa, TaK M MEXAY OTAEIbHBIMU
OUONOrMYeCKMMH OOBEKTaMHM, B TOM YHCIE M MEXKIy JIOABMH, SBISETCH
JIEKTPOMAarHuTHoe wu3iydeHue. Ilpm 5TOM HUPKYISNMS OrPOMHOIO IOTOKA
uHGOpMaIMK B  IIPOLECCE IKU3HEACATEIBHOCTH BO3MOXKHA  TOJNBKO  IIPH
UCIIONB30BAaHUH CUTHAJIOB MAJIOH MOIIHOCTH. 3aTpaThl HEPrHU Ha (HOPMHUPOBAHHE
9TUX CHIHAJIOB OIPEIEISIOTCS SHEPreTHYECKUMH BO3MOXHOCTSAMH 4enoseka. Ilo
OLICHKE CHELHAIUCTOB, CyMMapHas MOLIHOCTb HH(OPMALMOHHBIX CHUTHAJIOB HE
npeppimaer  1-10MBt wnm 10% — 10%* TemmoBoil MOIHOCTH, H3/Iy4aeMoi
opranmmMom» (12).

«VH(popManus coxpaHsieTcs U BUIOM3MEHSETCS He TOIBKO BHYTPH KIETKH, HO H
B MEXKJIETOYHOM BEIIECTBE (MHTEPLEIIIONIPHOM PETHIYKYME), BO BHEKJIETOUHBIX
matpukcax (BKM) ¢ wux nporuBopeunBoii  (yHKIMEH HHTErpanudd U
maddepernmammu kaerok. BKM — 310 HeoOXommMblil cyOCTpar I XpaHEHHS
nH}popmanuu o OyaymieM pa3BUTHH KIETKH, TKAHH M OPTaHM3Ma B IIEJIOM, Hapsay C
XpOMOCOMHBIMHM ~KOZaMH WM ompeaensiercs nuddepeHmpoBka TKaHeH, WX
(dhopmupoBaHnue, crabuipHOe COCTOSIHUE, obecrieanBaeTcs TKaHEeBas
Cen(UIHOCTD.

[lepenaua curHaJIOB MEXAY KIETKAMH OCYIIECTBISIETCS Yepe3 BHEKIETOUHOE
npoctpaHcTBo. CaMM CHTHAJBI NPEACTABISIOT COOOW MIMPOKHH CIEKTp (H3HKO-
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XUMHMYECKUX BO3JEHUCTBUM, U3 KOTOPBIX CYLIECTBEHHOE 3HA4YE€HHE HMEIT
NIPUPOJHBIE W HCKYCCTBEHHBbIE 3jekrpoMarHutHele mnonst (OMII).  Kanamst
BHEKJIETOUYHOI'O IIPOCTPAHCTBA SBIIAIOTCS XOpOIIMMHU npoBopHukaMu OMII, B 310
MIPOCTPAHCTBO BBICTYIAIOT CKPYYEHHBIE OEIKOBBIE MOJICKYJIbI, BHEIIHIE OKOHYAHHS
CHHPAJIBHBIX MPOTEUHOB, MTPOHU3BIBAIONINX IUIA3MaTHYECKHe MeMOpaHbl, KOTOpbIE
BOCIIPUHUMAIOT XUMHUUYECKHE U JJIeKTpudeckue curHaiapl. OHM SBISIOTCA TeM
MOP(QOJIOTHYECKUM ~ CyOCTpaTOM, KOTOPBIH IpeAHa3HayeH JUIsi TEepBHYHOTO
OOHAapy)KEHHsI CaMbIX CJa0BIX JJEKTPOXMMHUYECKHX  KOJeOaHUH, MOJEBBIX
TIOTEHINAJIOB B MEXKJIETOYHOM IpOCTpaHcTBe» (32).

Ha Oynymee: «KpoBEeHOCHYIO, CEpAEUHO-COCYAUCTYIO M HEPBHYIO CHCTEMBI
MOXXHO Ha3BaTh OCHOBOIIOJAralOIIMMHU  TEPEHOCUYMKAaMH HHQOpMAIWU IS
opranusMa» (23). 3mech BakKeH TNOPSIOK MEPEUYHCIICHHs, €ro HY)XHO NOHHMAaTh
OYKBaJILHO.

Paznea 3.
«KuBasp» U «MepTBasH» BOJA.

ITamMATH BOABI.

1996 r. okazaycsi NepeIOMHBIM B IJIACHOW MCTOPHH MUKPOBOJIIHOBOW MPOOIIEMBI.
B HosiOpe, B Ne§ sxypHana «MWUIMMETPOBBIE BOJHBI B OHMOJNIOTMH M MEIULIMHE»
OBbUTH OIyOJIMKOBaHbI JIBE CTAThHU, CHA0XKEHHBIE ITPEANCIIOBHEM PElaKTOpa!

«B HacrosmeM BBIIyCKE XypHana IyOJIHMKYIOTCS [IBE CTATb, IOCBSILCHHbIC
HoBOI mpoOiieme B obmactu KBYU-tepamuu. Peus uner o jeueOHOM BIMSHHU Ha
OpraHM3M MAaIMeHTa BOJbI, IpeABapHUTENbHO akTHBHpoBaHHOW KBY-m3mydennem.
HUctopus storo Bonpoc HaunHaercs ¢ 1994 r., korma pemakiust momydmia ot A5
KaTtrHa HeOompLIyIO 3aMETKY Ha 3Ty TeMy. MBI 10iroe BpeMs BO3AEPKUBATIHCH OT
myONMuKauuy U3-3a KpaliHed JUCKYCCHOHHOCTH Martepuana. OJHAKO Ha eKEeTOIHBIX
paboumx coBemaHusx Bpaded, 3aHuMatomuxcs KBY-tepammeit (1994-96 rr.,
I.3BEHUTOPOA), MBI HEOJHOKPATHO CIBIMIATH OT HAIMX KOJUIer (B YacTHOCTH, OT
nokropa B.A. [IpemydeBa) wmH(MDOpMAIHIO, TOATBEPKIAIOIIYI0O 3TOT HEOOBIYHBIN
¢denomen. Korna xe B penakimu nosisuiaack craths H.J[. JleBsitkoBa, B.S1. Kucnosa,
B.B. KucnoBa u ap. (cM. cTp. 65 HaCTOAIIETO BHITYCKA), MBI PEIIIA OMyOINKOBATh
ec BMecTe co crapod 3amerkod A.Sl. KaTtuHa, XOTd NO-NIPpEKHEMY CUMTAEM, 4YTO
MaTepHuall CTaTed HOCUT TUCKYCCUOHHBIN XapakTep. Ho Mbl HageeMcsl, 4To yuTaTenu
XKypHaJla ¢ MHTEPECOM MPOYTYT HX.

O.B. berknii. 17.11.1996 r.»

Hwmxe momeniena Obuta 3ametka A.Sl. Katuna, o3arnaBiieHHas: «J[mUTeTsHOCTD
BIMSHHUS BOABIL, 3apsHKEHHOW MWUIMMETPOBBIM BO3JCHCTBHEM, Ha OpPTaHU3M
yenoBekay. [Ipounutupyem ee:

«MMWUTIMETPOBBIE BOJNHBI OTHOCATCS K KJAacCy HWH(OPMAIOHHBIX CHTHAJIOB.
[IpeacraBnsier WHTEpeC BIMSHMS MHUIMMETPOBBIX BOJH Ha OPTraHMW3M YEIIOBEKa B
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HOBOM HWH(OpPMaNMOHHOM BapHaHTe. DTO HOBOE HMH(OPMALMOHHOE BO3JICHCTBHE
MOXXHO TIOJYYUTH NPH 3apsDKEHUH SHEPTOHOCHUTENST MM-CUTHAJIOM C TOCIETYIOIINM
BO3/ICHCTBUEM 3apsHKEHHOTO HOCHTENSI HA OpTaHM3M 4eJIoBeKa. . .

CymecTByer yeTblpe Hambojee 3HAUYMMBIX SHEPTOHOCHTEN. DTO BOIa, caxap,
BOCK, crupT. Jlokazano, uto OMW MUIIUMETPOBBIX BOJIH B3aUMOAEHCTBYIOT C
BOCHIPUHHUMAIOIIUMH CTPYKTYpaMH, KOTOPBIMH MOTYT OBITh BOJa M JIPYTHE CPEIBI.
VYuuThIBas, 4YTO MM-BOJHBI HauOoiee CHJIBHO IIOTJIOMIAIOTCS B BOJE M BOIHBIX
cpenax, IpU BBIOOpE SHEPrOHOCHTENS MpeArodTeHHe Obuto otmaHo Boze. Llenms
JAHHOM paOOoTHl COCTOMT B BBISIBICHMM BpPEMEHHM JCHCTBHS Ha 4YeNIOBEKa BOJBI,
3apsHKeHHONM MMUIUMETpoBbIMM OMMU M OTHOKpPaTHO BBIMMTOM marmeHToM. Jlis
KOHTPOJISL 33 XOJOM BO3JICHCTBHS BOABI, 3apsHKEHHOM MM — U3JIy4eHHEM,
HCTONB30BajIcs MeTo P. Dormist (3JIeKTPpOMyHKTYpHAs IUATHOCTHKA).

Kaxmomy OonpHOMY TepBOHAYalbHO TIPOBOJMIACH  DJIEKTPOITYHKTYpHAs
JquarHoctrka no P. oo 1uist BeIsiBIIeHNs: Onosnorniecku akTuBHbIX Touek (BAT) ¢
MAaKCHUMaJIbHOW ITATOJIOTUEN.

BroppiM 3Tanom ObUIO MpOBENEHHWE TECTHPYIOIIETO S5-7  CEKYHIHOrO
BO3JCHCTBHS pA3IMYHBIMKM JUTMHAMH MM-BOiH (4,9; 5,6; 3,8 mm) Ha BAT ¢
MaKCHMaJIbHOM MaTOoJIOrHel A BhIBICHHs HanOosee d(PEKTUBHOM JITMHBI BOJIHBI
KOHKPETHOMY TAIMEHTY.

Tperuid 3Tann METOAMKHU COCTOSUI B 3apsDKEHUM TPEX €MKOCTEM C BOAOH OIHHUM
BUJIOM [UIMHBI MM-BOJIHBI B T€U€HHE 15 MUH. ITyTeM HENOCPEICTBEHHOI'O OIyCKaHUS
BOJIHOBOJIA B COCYZ € BOJOH € y4EeTOM IPaBHI SHEProMH(OPMAIIMOHHOTO IIepeHoca.
B pesysbrare mony4eHsl: BO-IEPBbIX, BoAA (¢ OMONIOrMYEeCKH aKTUBHOM >KHIKOCTHIO
- BAX), 3apspkennas MM OMMU ¢ pnmmuod BomHBI 4,9 MM; BO-BTOpBIX, BOja
3apsbkenHass MM OMMU BonHo# 5,6 MM; B-TpeThHX, Bona 3apsbkeHHass MM OMU
BOJIHOHM 3,8 MM.

[Mocne 3TOro Kaxkaplii U3 OOJBHBIX OJHOKPATHO AU(PQEPEHIMPOBAHO BBHIIHBA
50 ma BAX, o6mydenHoit MM-u3nnydeHneM ¢ HHAWBUYaJIbHO NOA00paHHOM (paHee
TECTHUPOBAaHHOMN) UIMHON BONHBL. Bpems gelictBus omHokpaTHOro mpuema BAXK,
3apsokeHHOH MM OMMU oreHnBajioch MO AJIUTENBHOCTH BPEMEHH HOPMAIbHOTO
COCTOSIHUS paHee MaTONOrn4eckux Touek P. domns.

3aKIo4eHue.

1. HMcxoms W3 IIONYyYeHHBIX [AaHHBIX, BO3MOXKHO WCIIOJIb30BAaHHE HOBOTO
nH(pOPMANMOHHOTO METOa JIEYEHUS] MM-BOJIHAMH.

2. Bpems neiictBusa BommmToi 50 mur BAXK, 3apspkeHHBIX MM-BOITHOH B 86%
CITydaeB COCTaBHIIO 4-6 JacoB.

3. Ilpu Ttepamum memecoobpaseH 2-3 pa3oBelii mpuem B JOeHb 50 M BOZEL,
MHIUBHIYaJIbHO U T depeHnnpoBanHO 3apsHKEHHON MUIIIMMETPOBBIMY BOITHAMIDY
(14).

Hanee B HOMepe momenieHa cTatbs akagemuka H.JI, JestkoBa «OOHapyKeHHE
a¢dexTa HOpMamu3anuyd (YHKIHOHATBFHOTO COCTOSHHS BHYTPEHHHX OpraHOB
YeJOBeKa IIOA BO3JCHCTBHEM AaKTHBUPOBAHHOM MHMJUIMMETPOBBIM H3JIydEHHEM
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BOJIBD), B KOTOPOH ITONTBEPXKIAIOTCS pe3yinbTaThl paborel A.Sl. Kartmna, HO ums
«TIEPBOOTKPBIBATEND JaXe He ynoMuHaercs. lHTepecHa KOHIIOBKA CTaTbH,
MIPUBEIIEM €€ MOJTHOCTBIO:

«UToObl  TOATBEPAWTH  TEPANEBTHYECKYIO  3HAYMMOCTh  IOJYYEHHBIX
pe3yNbTaToB, OBUIM MPOBEAEHBI JOIOTHUTEIBHBIE HCCIIEIOBAHUS COOTBETCTBYIOIINX
npenaparoB. B TpaguipioHHOW MenmunuHe, OcoOeHHO Ha BocToke, MIHMPOKO
MIPUMEHSIETCS HACTOW TpaBbl «IOJ-TIONIa» (dpBa LIEPETHCTAst) Ui JICYEHHS
3a00JIeBaHUN TEYEHH, J>KEIYHOr'O ITy3bIPSi, MOYEBBIACIAIOMNX ITyTeH M IIOYeK.
Pe3ynbTaThl HOpMaNM3MPYIOIIETO BO3JAEHCTBUS HACTOS  «IOJN-TIOJBDY  TaKXKe
3a(pMKCHPOBaHbI C MOMOIIBIO IKCIPECC JTUATHOCTUKH JIeUeOHO AMArHOCTHYECKOTO
xommiekca «[lapmy»... Kak u crnemoBano oxunaTh, JaHHBI IpenapaT OKa3bIBal
HOpMaJIM3UpYIOlllee BO3JEHCTBME Ha OpraHbl INHILIEBApEeHUs W MOUYEBBIBOAAIINE
OpraHBbl.

Takum o00pa3zoM, M3 NPHUBEICHHOTO MaTepHaia BHIHO, YTO BO3JEHCTBHE Ha
OpraHmsm YCJIOBCKa aKTHBHpOBaHHOﬁ MM-U3JTy4YCHUEM BOJbI AHAJIOTH4YHO
BO3/ICHCTBHIO XOPOIIO TNPOBEPEHHOI'0 JIEKAPCTBEHHOI'O CPEACTBA TPaAUIIHOHHON
MEIUIMHBI — HACTOSI «IOJI-TIOJIbI», ¥ 00ECIeYrBaeT HOPMAIM3UPYIOIee BIUSIHUE Ha
JKEMyTOYHO-KUIIICUHBIH Tpak™» (33).

O yeMm mumer axkajaeMHK? BbIT mpom3BeZieH MOWCK W HAWIeH XUMHUYECKHH (B
JAaHHOM  cilydae OWMOXMMHYECKHH, HO OTO HE MNPHUHIMIHAIBHO) aHAJIOr
paZMalMOHHOTO BO3ACHCTBUS MWUIMMETPOBBIMH BOJMHAMH. TeMM K€ METOAAMHU
MOKHO TIPOM3BECTH ITOUCK U B OOpPaTHOM HalpaBiICHHHU: UMes KapTHHY BO3ICHCTBUA
Ha OpPraHU3M YelIOBEKa XMMUYECKOro BEILECTBA, HAWTH €T0 paJuallMOHHBIA aHAJIOT,
U OTHIOJb HE TOJIBKO B TEPANEBTHYECKHX, JICUEOHBIX LETISX.

OObsicCHEHHE MEXaHU3Ma aKTUBHPOBAHMSA BOABI MHJUIMMETPOBBIM H3ITy4eHHEM
OBIIO BCKOpE OaHO Bce TeM ke «comHeBarommmces» O.B. benkum u momydwmino
Ha3BaHue P PeKTa «IaMsTH BOIBI».

«CyTb 3TOro0 3¢dexTa cBoauTcs K cregyromemy. M3BecTHO, 4TO XUIKas BoIa
SIBIISIETCS. CTPYKTYPHUPOBAHHOM M COCTOMT, B OCHOBHOM, M3 KJIACTEpOB, INPHUYEM
MOJIEKYIIBI BOJBI CBA3aHBI MEX Iy CO00H BOZOPOAHBIMHE CBs3sIMU. OKa3bIBaeTCs, 4TO
aTOM BOJIOPOZA, KOTOPBHIM pPACHOJIOKEH MEXIy ABYMs OMKalmMMu aToMaMH
KHCIIOPOAA, MOXKET HAXOAUTHCSA B OJHOM M3 JIByX COCTOSIHWH, JINOO BONMM3M OTHOTO,
mubo BONM3M aApyroro aroma kuciopona. OmHO W3 COCTOSHHH — SIBISETCA
YCTOWYMBBIM, @ JPyroe HEYCTOWYMBBIM. DHEPIMH IEpexoja aToMa BOAOPOAA M3
YCTOWYMBOIO B HEYCTOMYHMBOE COCTOSIHUE COOTBETCTBYET KBaHT sHepruu B KBY-
mramazone. Takum obOpasom, mon Bo3zaeiictBuem KBU-m3nmydeHus atombl Bojoponaa
MOT'YT MEPEHTH B HEYCTOWYHNBOE COCTOSIHUE, a 110 MCTEUYCHUH HEKOTOPOTO BPEMEHH
MOT'YT BEPHYThCSI B YCTOMYMBOE COCTOSHHE C OOS3aTENbHBIM MEPEU3ITydCHHUEM
kBaHTOB dHeprun B KBU-amamna3zone («maMsTh BOIBD»).

Bonma, takum o00pazoM, Wrpaer poib CIA0OMHTEHCHBHOTO MOJIEKYISIPHOTO
re’HepaTopa 3JeKTpoMarHuTHhIX BosiH B KBU-nuanazone... Monekynbl BOgbl MOTYT
HaXOJWTHCS B HEYCTOWYHBOM COCTOSTHUM JOCTATOYHO IPOJIOJDKHTEIBHOE BpEMs,
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TTOPsIIKa HECKOJMBKUX Henenby (34).

Ecte u npyroe oobsicHenue addekra mamstu Boabl, anHoe C.B.3eHuHBIM:
«DKCIIEpUMEHTAIBHO U TEOPETUIECKH 00OCHOBAHO IIPE/ICTAaBICHNE O BOJHOM Cpejie,
KaK COBOKYITHOCTH CTPYKTYPHBIX 3JIEMEHTOB — IIECTUTPAHHBIX (10 JPYIUM JaHHBIM
—MSATUTPaHHBIX) o0pa3zoBaHui U3 912 MoneKyn BOIBI C TPaHbIO B BHIE poMba C
ocTpeiM yriioM B 60 rpagycoB. B3aumonelcTBHE TakUX KOHTJIOMEPATOB MEXIY
co00#1 ocymiecTBIIsIETCSl 10 TPHUHIMITY 3apSJOBOH KOMIUIUMEHTApHOCTH, TO €CTb
MOCPE/ICTBAM ~ JAJIBHETO  KYJOHOBCKOTO  B3aWMOneHcTBUsL 0e3  oOpazoBaHUs
BOJIOPOJHBIX CBSI3€H MEXKIy TpPaHAMHU 3JIEMEHTOB, YTO IO3BOJIAET paccMaTpUBaTh
CTPYKTYPHPOBAaHHOE COCTOSIHUE BOIBI B BHJE HCXOMHOH WH(OpMAIMOHHOM
MaTpHIbl. JTa CTPYKTYpa UMEET BO3MOXKHOCTh IEPEOPUEHTUPOBATECS, B PE3yJIbTaTe
Yero NPOUCXOAWUT SBIEHHE «IAMATH BOABD, IMOCKOIBKY B HOBOM COCTOSTHUU
OTPaXXEHO KOOpPAMHUpYIOIIeE JEeWCTBHE BBEACHHBIX BEIIECTB WIM JPYTHX
BO3MYIIAOIIUX (HakTopoBy. (27)

bbul 11 IpeIoKEHHBIN MaTepual «KpalHe AUCKYCCUOHHBIM», KaK yTBEPKIAeT
B npeaucioBun k nyonukamuu O.B. Benkuii? Hu B maneiimeii crenenu. B 3amerke
BOOOIIIE HET MpeaMeTa ISl TUCKYyCCHid. ABTOp €€ He CTPOUT TEOpHi, HE BBIBUracT
TUIIOTE3, OH MPOU3BEN 3JIEMEHTapHO MPOCTOM 3KCIEPUMEHT, MOTYUUi, pe3ynbTaT U’
nonoxun ero. O yeMm TyrT HOuCKyTHpoBaTh? JlOCTATOYHO NOBTOPUTH OMNBIT U
MOCMOTpETh, uTo BhIiAeT. B IPD PAH cMoriu Obl caienath 3TO 38 HECKOIBKO JTHEH,
HO HE CAeNall, U MPaBHIbHO MOCTYIWIN. 3a4eM 3ps TPATUTh JEeHbIU U Bpems? Emé
B 1979 r. B xypHaie «buodusuka» nomemieHa Oblja CTaThsi TPYIIIbI COTPYAHUKOB
HNPD AH CCCP Bo rnaBe ¢ C.A. UnpuHoii nmox Ha3BaHHEeM «O BO3MOXHOH ponu
BOJABl B Ieperade BO3JCHCTBUS M3Iy4E€HMs MMUIMMETPOBOTO JMama3oHa Ha
ouosIornyeckue o0ObEKTh. B aHHOTALMK K HEW COOOLIAeTCs:

«HaOmronanu Bo3zaeiicTBUe M3NMydeHHs MUUIMMETpoBoro nuanazona (MM]I) Ha
TeMOIJIOOMH M 3PUTPOLMTHI KPOBU YENIOBEKA, KOTOPOE IPOSBIIAETCS B YCHICHUH
(wm ocnabiieHUH) MPOYHOCTH CBSI3M TeM-TJIOOMH M YMEHBIICHUH OCMOTHYECKOM
YCTOWYMBOCTH 000JI04EK 3puTpounnToB. HaOmiomaBiieecs: BO3ACHCTBHE HE MOXKET
OBITh OOBSCHEHO MPOCTHIM HArPEBOM OOJy4aeMoOil cycreH3ud. MakcuMmalabHOe
BO3/ICHICTBHE HAa OHPUTPOIUTHI TOMYYEHO B YCIOBHSX CHIBHOIO DPa3BEICHHA
CYCTIEH3UH, KOTJa JHEPrus, IOINIONIEHHAss HEMOCPEACTBEHHO 3PHUTPOLUTAMH,
MuHHManbHA. [lomydeHHbIe NaHHbIE MO3BOJIOT MPEAONOXKUTh, YTO BO3ACHCTBHUE
NM]] Ha OGuonorudeckre oOBEKTHI OMpPENeNsieTcsl He BEMNIHHON HETIOCPEACTBEHHO
MOTJIOIEHHON MU »Hepruu B mone CBY, a B3aumoneHCTBHEM OHOJIOTHYECKOTO
00BeKTa ¢ BOJOH, HAXOAAIICHCS B TIOJE U3ITYICHU.

Jlanee waer ommcaHWe ONBITA W TpearnonaraeMas cxeMa B3anMOACHCTBUS
M3ITy9CHUS C OHO0OBEKTOM:

«ONEeKTpOMAarHNTHAs BOJHA, TMaJarom@as Ha KIOBETY C pPacTBOPOM.—
[ToBepxHOCTHBIN CIOM BOmBI, B KoTopoM rmoriomaercs UMJl. — Boz0Oyxnenue
Kole0aHWi B BOJAE M WX Iepemada Ha cyoctpaT. — Bos3OyxnaeHue B cydcTpate
COOCTBEHHBIX KOJEOaHMH W BBI3BAaHHBIE MMHU H3MEHEHHs». B Tekcre coolrieHus
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nMeeTcss Takke M CChbUIKa CleAylomero coxaepxanus: «Pabora monokeHa Ha
BcecorosHoM cumMmosmyme 1o mpuOOpaM, TEXHHKE M PacHpOCTPaHEHHIO
MUJUITAMETPOBBIX BOJMH B atmocdepe. Te3ncel moknanoB m cooOmeHus, crp. 316,
NP3 AH CCCP, 1976 t.» (35).

Torma, 3a mBaanath U OoNbIIe JIET A0 myonukarmu 1996 r. u Obuta mpobieMa
JMCKYCCHOHHOM, He mmo3xke. 1 cam addekT, 1 MexaHn3M ero ocyuiecTBIICHHs! ObLIH
xopomro u3BecTHBl Tnpodeccopy benkomy, maBHemy cortpymnuky WMPD PAH.
NmenHo B ero kaure (10) HalineHa ccputka Ha paboty C.A. MnbuHoi. Ecnu 1 Obin
JaHHBIN BOIIPOC «IMCKYCCHOHHBIM», TO TOJBKO B TOM IUIAHE, UMEET JIM CMBICT U
JIaJibIlle 3aCEeKPeurBaTh UMEIOIINIA Ba)KHOE OIEpaTUBHOE 3HAYEHHE JUIS CHECITyXKO

a¢exT.
PaccekpeurBaHHe CONMPOBOXKIAIOCH OYpHOW TNPAaKTUYECKOH JesSTeNbHOCTBIO:
«MenuKO-TeXHUYEeCKOM accolMaleil ObUTH TPEJIOKECHBI ... YCTPOWCTBA IS

00ryyeHns1 PUKCUPOBAaHHBIX 00BEMOB BOJIBI B JIEYEOHBIX M OMOTEXHUYECKUX IIENAX
(matertbr PO Ne2137500, Ne2148903)» (7).

[TozHakomuMcst ¢ onucaHueM ycrpoiictBa «AxBactuM-KBY» nist nmomydenus
OMOJIOrMYECKU aKTUBHOM KHUAKOCTH:

«OCHOBHBIM ~ 3JIEMEHTOM YCTPOMCTBa SBISETCS AHTEHHa OpPUTHHAJIBHON
koHCTpykiuu. OHa TpencraBiser coOoW momyro TpyOy M3 MaTepuana, ciabo
nornomatomero KBY-usnyuenue, Hampumep, MEIUIMHCKOrO MOIMAMUAA WIH
¢roporutacra. BHyTpu TpyObl pa3MelaoTcsi TpM MUHHATIOPHBIX reHepatopa KBU-
n3IydeHus ... ['eHepaTopbl HACTPOEHBI HA OCHOBHBIE «MEAUIMHCKHE» JUINHBI BOIH
4,9; 5,6; 7,1 MM m Moryr paboTaTh MoouepeqHO. AHTEHHa MOrpyKaerca B
00J1y4aeMylo JKHUIKOCTh, KOTOpask HAaXOAUTCA B CTEKISTHHOW eMKoCTH ... Duxcamus
TPYOBI B €MKOCTH OCYILECTBIISIETCS C IOMOIIBIO IIPHKUMHOTO BHHTA ... YIIpaBlIeHHE
paboToi reHepaTopoB OCYIIECTBISIETCS OJOKOM yrpaBieHus ... JJaHHOe yCTpOHCTBO
CHaOXeHO Takke TaliMepoM W uHauKatopom KBY-msznydenus... ONBITHBIM IIyTeM
YCTaHOBJICHO, YTO NpH O0O0beMe JKHOKOCTH pPaBHOM 2-2,5 1 ONTHUMAJbHAas
MIPOJOJDKUTENBLHOCTh 00myueHust cocrapisier 30-45 muH. [Ipu 3TOM Ha BBIXOIE
cuctreMbl MomHOCTh KBY-m3mydeHus HOMKHA COCTaBIATH IpuMepHo S5 MBT.
OOmy4eHNI0 MOXXHO IIOJBEpPraTh IUCTHIUIMPOBAHHYIO WIM MHHEPAIBHYIO BOLY,
PpacTBOpBI MUHEPATBHBIX conel, dait u T.1.» (10).

Ha xapTuHKe ABYXJIMTpOBas CTEKJISTHHAS OaHKa, M3 TOPJbIIIKA KOTOPOH BMECTO
MIPOOKH TOPYMT IIACTMAcCCOBasi TpyOa, 3ariylleHHas! CBEpPXY KpBILIKOH, MPOBOAA K
Hel moBeAeHH COOKY, MUTAHUE OT IDIOCKOM OaTapen.

[locnemnee B 1mWTaTe CIOBO «Yai» HANIOMHIUIO CIy4dail, OIMCAHHBIN A.
[NonutkoBckoit B cenTsiope 2004 r. B «HoBoii razerey, ciaydail KOTOPBIH OHa cama
CYNTAET TMOMBITKOM OTPaBIEHUS B caMoleTe, NpH Ieperere U3 MOCKBBI B
MusnepansHble BOIBL, B JHA OECIAaHCKOM Tparequd. BBRIMUB MMOJAHHEIA B CaloOHE
camojera CTakaH 4as, oHa yxe depe3 10 MWH. mOdyBCTBOBaja ceOs HACTOIBKO
IUIOXO0, YTO TPHIUIOCH YK€ Ha 3eMJIe, B pEaHHMAIWH, cllacaTh €€ KH3Hb M, K
CYacThbio, ynanock. He Bepio, 4To B HalM JTHM HAaWAETCSI CPEAW YEKHCTOB IypakK,
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KOTOPBIIl  PEUINTCS  YCTPOWUTHh TMOKYIIEHHWE, OTpaBI€HHE C NPUMEHEHHUEM
XMMHYECKOTO BEIIECTBA, B CAaJOHE CaMOJIeTa, TJie BCE MPUCYTCTBYIOLINE M3BECTHEI,
3Hasl, 9TO Ha 3eMJIe, YeM OBl JIeJI0 He KOHYMIIOCh, Y ITOCTpaiaBIIell OyayT B3ATH BCe
HeoOXoAnMBle aHaiu3bl (Tak M mpousonnio). Ilpomie oOmyunTs Ha 3emie 4ai (OH
OyIer M3iIy4aTh elle HECKOJIBKO JHEH), 3aIUTh B IUIACTMACCOBBII TEPMOC M B3ATh C
coboit Ha Oopt. Bpemst 10 MuH. He MODKHO CMyIIaTh, B UCTOYHHKaX (22) ecTb
COOOIICHHS O HAvaje NCHCTBUS aKTHBHPOBAHHOH BOIBI yXe depe3 5 MUH. ITOCHe
npueMa BHYTpb. He Gepych yTBepkaarh, 4TO A€N0 ObUIO MMEHHO TaK, HO OYeHb Ha
TO noxoxxe. CyIIECTBYIOT Be/Ib HE TOJIBKO «TEPANIEBTUIECKUE YaCTOTHI BO3ICHCTBHSI.
Hxe MBI BepHEMCS K 9TOI TeMe.

Bo MHOrmx crathsx, OOCYXIAIOUIMX «JKCTPACEHCOPHYIO»  MpoOdiieMy,
COJIEP)KUTCSl KOHCTATalMs: YEJIOBEK U APYrue OMOJOrn4ecKue OOBEKThl HE MMEIOT
CHELUaTM3UPOBAaHHOTO OpraHa JUisi BOCHPUSATHS M M3JIy4eHHs, paauoBoiH. Kak u
BCSIKO€ HArperoe Tejo, YEJIOBEeK H3JIydaeT JIMIIb MHPPAKPACHBIH IIyM W HUYETO
OoJtbllie, a 3HAYUT PA3TOBOPHI O BO3MOXKHOCTH CEHCOPHBIX, TEIENaTUUYECKHX U TOMY
HOJIO6HBIX JAUCTAHIIUOHHBIX KOHTAKTOB C €ro Y4aCTUEM JIMIICHBI OCHOBaHHﬁ,
OecrpeMETHBI.

HccnenoBanus C.A. WnapMHOW M Jpyrux [OKa3ajd, YTO COAEpKaIiuecs B
OpraHm3sMax XHBBIX CYIIECTB BOAa croco0Ha BOCITPUHMUMATDL paJUOBOJIHbBI, XpPaHUTH
CoJIeprKalllylocsl B HUX MH(OPMAIMIO U Meper3lydaTh UX CIYCTsS HEKOTOpOEe BpeMms
Ha TeX JK€ 4YacToTaX, BBIINONHITH POJIb NPHUEMHHKA, HOCUTENS WH(OpMALUK U
MOJIEKYJISIPHOTO T€HEpaTopa PagHon3IydCHHS.

JKuzep 3apoguiack B BOAHBIX pPAacTBOpax OHOMOJNEKYJ, BOCHpPHHsJIA OT
KONIBIOGTIM Uil CBOMX HYX]J HH(GOPMAIMOHHYIO PAaJUOCHCTEMY W HEM3MEHHOM
IpoHecHa ee Yepe3 MWDIMApAbl JIET  SBOJIOLUMH,  JOMOJHUB  JIMIIb
CHEIMATM3UPOBAHHBIM OpPTaHOM JJIsI BOCHOPUSTHA 3JCKTPOMArHUTHBIX — BOJH
CBETOBOr0 JAuama3oHa — riazamu. Jlrobas Bomocozepskamias 4acTb OpraHH3Ma, a
BOa €CTh Be3/e, SIBIETCd OTHOBPEMEHHO M MPUEMHHKOM, M HOCHTEIEM
nH(pOpMaLIUK, U TEHEPATOPOM H3ITyUCHHS.

[TamsiTHasg BceM C JAETCTBA KpacuBas JIETEHAA O OKUBOW» U «MEPTBOW» BOIE
0Ka3aach JOCTOBEPHBIM (paKTOM.

I'omeonaTus.

«CymiecTByeT 4eTslpe Hanbolee 3HAYMMBIX YHEPTOHOCHTENS. DTO BOZA, caxap,
BOocK. crmmpt». OTKy#a Takass OmNbITHOCTh, Kak A.Sl. Karun y3Ham, TO OHHM
cymecTByIoT? JJ1s pa3psCHEHMS BONPOCa MPHUIIETCS BEPHYTHCS HA IBECTH JIET Ha3al,
B ['epmanuto.

Boimatormuiicss Hemenkmit  yueHslii Camysnp [anmeman (1755-1843 rr.)
«CUMTAETCS CO3JaTeIeM METOAa TOMEONaTH4ecKoro jedeHns. OH MepBbIM HaIIel
MIPAaKTHYECKOE TNPUMEHEHHE 3aKOHY IIO00Ms, TEpBBIM MPEIOKMI  CIOCO0
MIPUTOTOBJICHUST TIPENIApaTOB B MalbIX M CBEPXMAJIbIX KOHLEHTPAIMAX ITyTeM
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TIOTEHIIUPOBAHMS (TIONBITKYA OOBIYHBIX Pa3BENCHUH, NMPEANPUHUMABIINECS 10 HEro,
HE YBEHYAJHCh YCIIEXOM), TIEPBBIA IPOJEMOHCTPHPOBAT HA OONBHBIX JiedeOHOE
neiictBue Metoaay (36).

[TozHakoMUMCS C TEXHOJIOTHEHN ITOTEHIINPOBAHUSL:

«IloTeHIIMpOBaHNE T'OMEONATHYECKUX CPEICTB MOXKET IPOM3BOAUTHCS IO
JECITHYHBIM, COTEHHBIM M JI@Ke THICSYHBIM JeneHueM. JlJii TpUroTOBJICHHS
JECATHYHBIX TOTeHIMH | yacTh (WM rpaMM) BeUIeCTBa pacTBOpSETCS B 9 YacTsxX
PACTBOPHTEJIS, B PE3YNIBTATE YETO MONyYaeTCs Neppas jaecatuunas norenums (107),
o0o3Hauaemas B HeMelKod romeornaruu kak DI1... Jlanee Oepyr 1 T moixyueHHOro
pacTBopa U BHOBb Pa3BOST €ro B 9* T pacTBOpHTEIs, IOy4asi BTOPYIO AECATHUYHYIO
noternmo (10%), T.e. D2... Jlamee mnporecc MHOTOKPAaTHO IOBTOpSAETCS, B
pe3ynbTare 4ero mojaydaercss psj AecaTHuHbiX noreHuuid or D1 mo DI1000 u
Bbime... OIHUM W3 CHOPHBIX BOIPOCOB T'OMEONATHH SIBIISIETCSl WCIIONB30BaHHE
npenaparoB B moreHImsx D23-D24, T.e. B Tex pa3BeNeHUSAX, B KOTOPBIX YK€ HE
00HapYKMBAETCSl HU OJTHOM MOJIEKYJIbl PACTBOPEHHOI'O BellecTBa (YUCIO ABOrajipo
win  Jlommunra).  JleiictBuTensHO, ecnu  KIMHUYECKas  A(PPEKTHBHOCTh
FOMCOMATHYCCKUX CPEACTB B HU3KHX IMOTCHIUAX €IIC COITOCTaBUMa C ﬂeﬁCTBHGM ux
QIJIONAaTHYECKUX aHAJIOroB (HalpuUMep, CEepJeYHbIX TJIEKO3HJIOB), MPUMEHSIEMBIX B
6HI/I3KI/IX A03aX, TO IOJIOXHUTCIbHBIC PE3YJIbTAThl JICUCHHUSA CPEAHMMH U BBICOKMMHU
MOTSHIIUAMH OOJIBIIMHCTBOM Bpadel paciieHnBaroTcs Kak 3ddekr miaedoy» (28).

Jleuut «mycras» Boma, B KOTOpOHl HE OCTajgoch HU OAHOM (!) MONEKYIBI
JefcTByromero BeuiecTBa. M 3T0 poOJHUT roMeonaTHo ¢ HKCIEPUMEHTOM HAILETO
uccnenosatens A.Sl. KaruHa, OCTaBUBILErO ONBIT MO HHCTPYMEHTAIBHOMY
BOCHPOU3BEACHHIO roMeonaTideckoro addexra.

[onsitue Ouonornuecku aktuBHOW Toukn (BAT), TOUkM aKymyHKTYpBI
NIPUHAJIEKNAT APEBHEN KUTAHCKOM MEIULIUHE:

«Cumnraercs, uyto cucteMa BAT... cBsA3pIBaeT MOKPOB Tela C BHYTPEHHUMHU
opraHaMy M LEHTPAJbHOW HEPBHOW CUCTEMOW. Uepe3 3TH NPUPOLHBIE «OKHA»
MOXXHO HE TOJBKO HaONIOJAaTh COCTOSIHME KaXKJOro OpraHa, HO U 3(QeKTHBHO
BO3/IEICTBOBaTh, OCYLIECTBIIATH PETYIMPOBAHHE CHCTEM TIOMEOCTa3a, BBI3BIBATH
pdexT MOOMIM3aIMK 3alIMTHBIX CHJI OpraHH3Ma... COTJIACHO TPAAWUIMOHHOW
BOCTOYHOH MEIUIMHE COCTOSHHE OWONOTMYECKHM AaKTHBHOM TOYKH OTpa)kaer
(YHKIIMOHANBHOE COCTOsIHUE CcOOTBeTcTBYyHoliero oprana» (10). «CoBOKYMHOCTh
TOYEK, CBA3AHHBIX C CHUCTEMOH WM OpraHOM, HA3bIBACTCS «MEPUAMAHOM» WU
«KaHAJIOM», a B3aMMOAEHCTBUE «MEPUINAHOBY 00CCIICUNBAET IUPKYIISAIMIO SHEPTHH
B OpTaHM3MeE U HA3BIBACTCS aKYIIYHKTYpOU cuctemMoi» (37).

[Ipodeccop Hakatanm (Smonns) oOBEKTUBU3MPOBAN TOHATHS TPAIUIIHOHHON
BOCTOYHOH MeauuuHBL. «Ha neBoif W TpaBoil CTOPOHE Tela MMErTcs mo 12
MEpUINaHOB — pHOAOpaKy. B mepeBome C SIMOHCKOTO PHOAOPAKY — XOpPOIIO
MpoBoAAIIAas JUHUS ... npodeccop HakaTanm paspaboran MeToOn IUATHOCTHUKH Ha
ocHOBe pruojopaky. OH 0OHapy XKW, YTO HA KQXKJIOM MEPHIUAHE CYIIECTBYET TOUKA,
XapaKkTepu3yIolasi COCTOSHHE MEpHAMaHa B LENOM. OJTO TaK Ha3bIBaeMble
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perpe3eHTaTHBHBIE TOUKH.

B oTHX TOYKax OH NPOW3BOAMI HU3MEPEHUs] (YHKIHOHAIBHOTO COCTOSHUS
OpraHoB, TOfaBasi Ha W3MEPHUTENBHBIA 3JIEKTPOJ HampshkeHHe 12 BONBT
OTHOCHTEJIFHO OIOPHOTO 3j1eKkTposa. [Ipn KOpoTKOM 3aMBIKaHWH SJIEKTPOIOB TOK B
LIeNH, U3MEPAEMBII MUKpOaMIIepMeTpoM M coripoTusieHreM 60 kOMm coctasisin 200
Mukpoamnep. [Ipu BKITIOUEHHHN B pa3phIB LEMH — MEXKITY SJIEKTPOJIaMH yIacTKa KOXKH
BOKpyr Toi wium wHOW BAT, BenmmumHa TOKa B IemH, (QuUKcHpyemas
MHUKpPOaMIEPMETPOM,  Hajaja  oOpaTHO  NPONOPLMOHAIBGHO  YBEJIWYEHHIO
COTPOTHUBIICHHSI. Pe3ynbTaThl M3MEpeHHs HAaHOCWINCh Ha KapTy pPHOJOpPaKy, B
KOTOpPOH OJHOBPEMEHHO OTMEYAJINCh M KOPHUAOPHI HOPMAJIBHOI'O ()YHKIIMOHAIBHOTO
COCTOSIHMSI KXK/IOT0 opraHa. Bce pe3ynbTaThl M3MepeHHid, He MOMaBIIie B KOPHIOP
HOPMBI, TPAaKTOBAJIHCh KakK TMaTONOTHs (YHKIMOHAIBHOTO COCTOSIHMS. MeTon
Hakaranun w xkapra puomapaky W3BECTHBI B pedieKcoTepaniy, OHH IIHPOKO
UCTIONB3YIOTCS B MUPOBOH mpaktuke» (10).

«DeHOMEH 3JIeKTPOIYHKTYPHOI'O TECTUPOBAHHUS MEIUKAMEHTOB OBLT OTKPHIT P.
®omiem B 1954 1., xorma B Xojie COBMECTHBIX uccienoBanuii ¢ M. ['mazep-Tropk
HEO)KUJIAHHO OBUIO YCTAHOBJIEHO, YTO HaxOAsIIMecs BOJM3U TOUEK aKyMyHKTYPHI
YEJIOBEKA Pa3JIMYHbIC MEAUKAMEHTBI MOI'yT CYIIECTBEHHO U3MEHATH DJICKTPHUUCCKUE
napaMeTphl MOCIEAHNX B JIYYIIYIO WX XYAIIYIO CTOPOHY» (28).

«bb110 3aM€Y€HO, YTO €CIM M[pu TIOMCIICHUHM Ha KOXY ONPEACICHHBIX
MeIMKaMEHTOB Toka3aTean Ha bBAT HopManm3yroTcs, TO Ha3HAYCHHE OSTHUX
npenaparoB jaaer Oonee OBICTPBIA U cTOMKME JedeOHblin dddext. Ecnm xe npu
KOHTaKTe C KOKei manumeHta mokazarenu Ha BAT He HOpManM3yroTcs, TO 3TOT
npenapar st JaHHoro OojbpHOro He d¢¢ekrtuBern. Kpome Ttoro, Meromuka
MEIMKaMEHTO3HOTO TECTHPOBAHMS IO3BOJIIET CTPOr0 MHIUBHUIIYAJIbHO ONpPENEISTh
703y, KpaTHOCTb BBEAEHMs IMIpernapata M Ioxo0paTe Hauboliee ONTUMAalIbHOE
COYETaHHWE PA3IUYHBIX MEIUKAMEHTOB, IIOJy4aeMbIX JIaHHBIX KOHKPETHBIM
6ompHBIMY (38).

«B cepun Apyrux sKcHepUMEHTOB OBUIO MTOATBEPKAEHO, YTO MHPOPMALMOHHBIE
MoNsg MEAMKAMEHTOB MOIYT IepelaBaThcs IUCTAHTHO 10  3JIEKTPUYECKUM
NIPOBOJHUKAM, TII0 ONTHYECKHM JIMHUSM B YCIOBUSIX €CTECTBEHHOTO WIIH
HCKYCCTBEHHOTO OCBEUIECHUS..., C TIOMOIIBIO HMCTOYHHKOB KOTE€PEHTHOTO H
HEKOT€PEHTHOI'0 M3JIYYCHHUS, a TaKkKe IO CTaHJAPTHBIM TEIEKOMM yHHKaIOHHBIM
JIMHUSIM CBSI3U B YCJIOBHSIX €CTECTBEHHOT'O IIIyMOBOTO (hOHA. ..

@. Mopemibs ObUT OMHUM U3 MIEPBEIX, KTO OCYIIECTBIUI IIPOIECC TaKOW Iepenadn
Ha 3HAYUTENIFHOE PACCTOSHHUE M JIOKA3aJl 3JIEKTPOMArHUTHYIO MPHPOLY KOIeOaHui
MEIMKaMEHTOB. .. KOJIEOaHUS 3TH <SIBIAIOTCS UPE3BBIUAHO IMUPOKONOIOCHBIMH U
oTnenbHbBIE aBTOpbl, Hampumep, @. Bepuep, B. Jlronsur, ®. Mopemns u ap.,
M3y4YaBIIe UX CHEKTP, UCCIEAOBAIN €T0 B OTPAHNICHHOM JAHANa30HEe 9acToT» (28).

«B 1963 r. B. Illmunr, a 3arem P. @®omme u ®. Kpamep B 3KcriepumeHTe
MOKa3aldM, 4YTO TpernapaT HE PaclpoCTPaHsIET 3JIEKTPOMArHUTHBIX KOJIEOaHHUH
(OMK), ecniu oH 3aBepHYT B Oymary, KapToH, ATFOMUHHEBYIO (DOJIBTY, 3€NCHBIN JIUCT
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pacrenust u T.1. B. DTOM ciydae mpu KOHTakTe ¢ KO)KEH TMalyeHTta IrpenapaTr He
OKa3bIBaeT HUKAKOTO JACHCTBUSA, U rokazaten Ha BAT He uamenstores. B 1973 r. @.
Kpamep ycranosumi, uto pacnpoctpaneHHOCT DMK ¢ romeonaTtudeckoil Kpymnku He
mpeBbIaer 3-5 MM, yamie Bcero mpubimsurensHo 2 mMMm. Ecnm ke mpemapar B
XKHUIKOH opme ..., To 20 MM ...

Meroauka MeEIUKaMEHTO3HOTO TECTUPOBAHMS IMO3BOJISIET CMOJEIUPOBATH
CUTYaLMIO: 4TO ObUIO OBI, ecy Obl JaHHOMY OOJBHOMY B JIaHHBIH MOMEHT BPEMEHH
Obu1 OBl Ha3HAYEH JAHHBIM IIpenapar B JaHHOH /103€, U HACKOJBKO 3TOT Ipenapar
Obu1 OBl COBMECTMM C JAPYTHUMH, YK€ TMOJIY4aeMBIMH OSTHM  OOJBHBIM
Me/IMKaMEHTaMH. . .

B 1985 r. B. ®ampkom wu [I. AmodoM OTKpbITa BO3MOXHOCTH
SHEprouH(OpMaIMOHHOr0 TMEepeHoca C MEANKAaMEHTa Ha HEeWTpalbHBII HOCHTENb
(Boma, cnmpT, caxap, Ba3eNMHOBBIE CBEYHM, BOCK, HEKOTOpbIE METaUlbl M T.1.),
KOTOpBIH Iocie mepeHoca HasBaH TpaHcdepoM. IlpoBepka ocymiectBieHus akra
HepeHoca MPOBOMIIACH ITyTEM CPABHEHHsI CHIEKTPAIBbHBIX XapaKTEPUCTUK HOCUTEINS,
npenapara u TpaHchepa (meronuka B. Jlromsura m ®. Mopens) u no Meroauke
MEIUKAaMEHTO3HOTO TecTUpoBaHus» (38).

K npuBeneHHOMY mepevHI0 HocuTeneld MOXHO go0aBuTh: «CydcTpaToMm,
KOTOPBI BOCHPUHHUMAeT MH(POPMAIIMIO, SBISETCS TBEPIOE TENO, BBIOIHEHHOE M3
MeIH, JKelle3a WM METAJUIMYECKOro CIUlaBa, MarHWTHas IUIEHKA, JKHJKOCTH,
Hampumep, (U3HOJIOTHMYECKHH pacTBOp, pacTBOp PuHrepa wnmm KomgoumHble
pacTBOpBl MenH, 30710Ta U cepedpa, WIK XKe CyOCTpaTOM MOXKET ABJIATHCS Ias3 ...
JlaHHBIE  «3JEKTPOMArHUTHBIE MEIUKAMEHTBI», W3BECTHBIC I10J] HA3BaHHEM
nH(pOpMaIIMOHHO-aKTUBHBIX IIpenapaToB «WEKROMAV, BBIITYCKa€MbIE
OJTHOMMEHHOI aHrmniickoit hupmoii, nmeronieit punuainet B [lBeitnapuu u OPT...

Awnrnmiickas ¢upma Magneto-Geometric Applications ...pa3paborana cCBbIIIe
IIECTH THICSY MAarHUTOI€OMETPHUYECKUX KapTOUeK, BOCIPOM3BOAAIIMX CBOWCTBA
MIOYTH BCEX U3BECTHBIX TOMEOMATUUECKUX CPEJICTB. ..

Jns ycuneHust J1e4eOHOrO BO3JIEHCTBHUS «3alpPOrpaMMHUPOBAHHOE» BEILIECTBO
MoxeT BBOOUTHCS B BAT ¢ mOMOIIBIO HHBEKLMH WIM TPUMEHATbCA B BHIC
anIUTUKAIMd Ha OWOJOTWYECKH AaKTHBHYIO 30HY Kokm» (28). Takum obOpazom,
LIEHTPOM BO3JCHCTBHS IIpU Jie4eOHOM NPUMEHEHWH HOCHUTENed HH(pOpMaLun
craroButcs BAT u npuseraromast K Hell TOBEPXHOCTD KOXKH YETIOBEKA.

B 3axmodeHne 1one3HO OyaeT IMO3HAKOMHTHCS €mié C OAHUM METOIOM
TrOMEONaTHIECKOro Bo3jaeHcTBrsA: «OJHUM W3 BapHaHTOB T'OMEOTEPANUH SBIIETCS
TaK HapblBaeMas W30TEpanus, OTIMYAOMIASACS TEM, 4YTO ISl MPUTOTOBICHUS
pa3BelCHUI HCIIONB3yeTCS HEMOCPEACTBEHHO BO30yanuTenu OONe3HEeH, TOKCHHBI,
MATOJIOTHYIECKH M3MEHEHHAs! TKaHb W BBIICNCHMS opraHm3ma. Vcxoms w3 3akoHa
momgoOus, 3THW BEIIECTBA MOXXHO HCIOMB30BAaTh NPH JICUCHHN OONE3HEH, WM
COOTBETCTBYIOIIMX. JIekapcTBa TAKOTO THTIA HAa3BIBAIOTCS HO30MaMm» (39).

[laTeHTHI Ha TIepeYHCIICHHBIC BHIINIE H300peTeHus moxy4deHsl B. Jlogsurom B
1978 1. B I'epmanmm, B. Kpommom B 1980 r. Bo ®panmmm, B 1981 r. B
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BenukoOpurannu 1 B 1986 1. B CILIA.

UuraTens 3aMeTHI YK€, HaBEPHOE, POCCHITh HEMENKHX (aMUIUH B TEKCTE.
Job6aBbTe croga ynoMsHyToro pansirne I'. @pénuxa, v BB OiMeTe, TOYEMY UMEHHO
mpodeccop 'epbepr Ppenux okazajncs mpencemarTenieM mnepBoro «Cummnosnyma c
MEXIYHAPOIHBIM YYaCTHEM», IOCBSIIEHHOTO OOCY)XKICHHIO HHTEPECYIOIICH Hac
po0JIeMEbl, cocTosBiierocs B Mae 1989 r. B Kuese.

A rme coBerckue romeomnartsl? Hurne, B Tor MoMeHT romeonatud B CCCP ne
cymectBoBasio. Kak «aHTHHayYHas», OHa ObLIa 3ampelieHa COOTBETCTBYIOIIEM
MIPUKa30M MHHHCTpa 37apaBooxpaHeHust IlerpoBckoro B 1968 r., korma «ObuTH
3amnpelieHbl MOArOTOBKA Bpayeii-roMeonaToB, BBIMYCK KHUT U Jpyras U3JaTelnbcKas
JeSITEeIBHOCTD, W, HAKOHEII, BBIIIC MPHKAa3 00 U3BATHH U3 TOMEOMATHYCCKUX aNTeK
OOIIMPHOTO CHHMCKAa CaMbIX JICHCTBEHHBIX IpernaparoB. TakoMy yaapy roMeonatus
HE TOJBEpragach 3a BCI0O HCTOPHIO CBOETO CYIIECTBOBaHWSA. JTO O3HAyano eé
TIOJTHBIH pa3rpom» (36).

bpexxHeB ymep, romeomnaTHs BOCKpecia W HAYaJIHCh OMBITHI, C Pe3yIbTaTaMU
KOTOPBIX MBI CeHYac MMO3HAKOMHUMCS, OHH TOrO CTOAT: «B mpoOupKy cO B3BECHIO
OHOKJIETOYHBIX OpPraHM3MOB TIOMENIAJach 3alasHHAas CTEKISHas aMIyna c
BCIIIECTBOM, [ICHCTBHE KOTOPOI'0 Ha KICTKH, HX OHOXHMHUYCCKHE CBOMCTBA,
U3BECTHO. .. Pe3yIbTaThl oKa3aiu, 4TO B OMBITE YETKO PETHCTPUPYIOTCS M3MEHEHUS
OMOXMMHMYECKHX CBOMCTB KIJIETOK IIOH JCHCTBHEM BEIECTBA, HAXOIAIIErOCS B
3aMasgHHOM  amIyje, AaHaJOrM4YHO JEHCTBHIO TPH HEMOCPEICTBEHHOM €ro
nobasineHnd. To ecTh OJHOKIETOYHBIE OpPraHM3MbI PEarHpylOT Ha BEIIECTBO,
OT/ACJICHHOE OT HUX HENPOHHUIAEMOW IeperopoiKoi, 0e3 HenocpeICTBEeHHOro
MOJIEKYJISIPHOTO KOHTaKTa, TaK kK€, KaK M MMPHU KOHTAKTEe C HETOKCHUYECKUMU J103aMH
BCIIIECTBAY.

Bonee Toro, ObUIM TPOBENEHBI OSKCIEPUMEHTHI, KOTOPBIE MOKA3alH, YTO
B3auMOIeiicTBUE 00JIalaeT MOJEBbIMU CBOMCTBAMHU M OCYIIECTBISETCS C MOMOIIBIO
3JIEKTPONPOBOIHHUKOB... B3Bech KIETOK M XMMHYECKOE BEHICCTBO IMOMEIIAIN B
OTZEJIbHBIE TPOOUPKU, B KOTOpBIC 3aT€M OIYCKAIM KOHIIBI 3JIEKTPOIIPOBOIHHUKA.
JelicTBue BelecTBa Ha OMOXMMHYECKHE CBOWCTBA KIETOK MPOSBIINCH U B 3TOM
cirydae.

CaMblif TOpa3WUTENBHBIN pe3yapTaT OBLI TONY4YEH, KOIZa B3BECh KIETOK H
XIMHYECKOE BEIIECTBO MOMECTHIN B OTACTBHBIE MPOOMPKH, a 3aTEM B KaXIYIO0 W3
HUX TIOMECTHIIN aKYIIYHKTYPHYIO HTTTy B KadeCTBE aHTCHHBI. KOHTPOISIMHU CITYKWIH
0o0pa3mpl 0e3 aHTeHH, 00pa3Ibl C HEMOCPEACTBEHHO TO00ABICHHBIM BEIIECTBOM, a
TakKe o0pas3Ipl ¢ aHTEHHAMH B DKPaHUPYIOMIMX KaMepax W3 pa3HbIX MaTepHalioB
JUIA WCKIIOYCHHS BIUSHHUS MeETala M DJEKTPOMArHUTHBIX HABOJOK HA HCXOJ
peaxmuu.

Bomee  ThICSYM ~ SKCIIEPUMEHTOB IOKa3aJu, YTO  B3aUMOJECHCTBHE
OCYIIECTBIISICTCSA, KOTJIA €CTh AaHTCHHAs CBSA3b MEXAY pearcHTaMu, MpHYeM Ui
3TOro He TpeOyercs MOTONHUTENBHBIX YCTPOWCTB WIM HWCTOYHUKOB DHEPTHH.
HccnenoBanne 3KpaHUPYIOIIAX CBOWCTB CTaNH, OpPOH3BI, AIOMHHUS W ITUIACTHKA
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MoKa3zand, 4YTo A(PQEKTHBHBIM JKpAaHOM  SIBISIETCST  TOJBKO  AIIOMHUHUIL.
Hcnonp3oBaHne IBETHBIX WHIUKATOPOB OHOXMMHYECKHX CBOWCTB IO3BOJIHIIO
cAenaTh PEakIUI0 BHIVNMON HEBOOPYKEHHBIM TIJIa30M, HACTOIBKO KOHTPACTHBI
W3MEHEHHs, [B€Ta B3BECH KJIETOK C MHAUKATOPOM INpU AUCTAHIHUOHHOM
BO3JICUCTBUM XUMHUYECKOro BemiecTBa... IlomeBble cBolicTBa B3auMOnEHCTBUSA
MIPOSIBJIAIOTCS B DKCIIEPUMEHTE, KOTOPBII IOKa3bIBAET, UTO €CIM aHTEHHY OJHOTO U3
peareHToB 3a3eMJIMTh, TO PEAKLU IPEKPALIAETCs. ...

Wrak, [AucTaHIMOHHAs  pajuolnepenadya  XUMUYECKOrO  BO3AEHCTBUSL...
VY auBUTENBHEE BCErO TO, YTO HKCHEPUMEHT NPOCT, 3JIEMEHTApHO, 0 CMEIIHOrOo
IIPOCT ¥ MOT OBITh TTOCTABJIEH €IIE CTO JIET Ha3aj, KOrjia HAYMHAIN U3y4aTh «BOJHBI
I'epa». Hukro He nogymancs.

Crnenyer uMmeTh B BUIY: peub UJET HE O pajuonepenadye XMMHYECKUX peakIii
MEX]ly BELIECTBAMU, a O TPAHCIIALMH UX 3JIEKTPOMArHUTHBIX M3IydeHUi. Jledanuid,
WIn Kajeyanui, 3¢¢GeKT roMeonaTHueckuX CpeICTB BHICOKHX Pa3BEACHHH, KOTaa
y)Ke HEeT HU OJIHOW MOJIEKYJIbI BeleCTBa, OOBICHIETCS IeHCTBUEM aKTUBHUPOBAHHOW
€ro M3JIydeHUEM BOJIbI, T.€. ¥ 3/IeCh paboTaeT SBJICHUE MaMsITH BOJIBI.

IIponomkuM LUTUPOBAHUE:

«CoenMHUM TIPOBOIHHKOM JIEKapCTBO M aMIIylly ¢ BoJoH. Uepe3 HekoTopoe
BpeMs IIPOBEPUM JECHCTBHE 3TOM BOIAbI HAa OpraHuW3M u4eloBeka. Pe3ynbpTaTsl
MIOKa3bIBAIOT, YTO BO/Ia MPUOOPETAeT HOBBIE KAuecTBa U JIEHCTBYET KaK JIEKapCTBO, C
KOTOpPBIM ObLi1a CBA3b. JIByX MHUHYT B3aUMOJEHCTBHS JOCTATOYHO, YTOOBI IOSBUIINCH
cnabple, HO 3aMeTHble H3MeHEeHHsA. C MOMOLIBIO CHEHUAIBHBIX YCTPOMCTB
IIPEeBpallleHUe BOAbl MOXHO YCHJIUTh M YCcKopuTb. Kpome BOABI MOXKHO
UCIIONB30BaTh JIIOOBIE BEIIECTBAa, HO JIy4llle BCEro 3apspkaercs CIHUpT, caxap,
BOCK...» (39).

Msb1 BepHynHCh B HUCXOAHYK TouKy. IIpoumtupoBanHas Hamu kHura H.JL
JIynuuesa, cotpyaHuka MOCKOBCKOrO HHCTUTYTA PaqUOdIEKTPOHUKU U aBTOMATHKH
(MHUPDA), Beimia u3 nedatu B 1990 r. xapakTepHBIM JUII COBETCKOT'O BPEMEHH
tupaxkoM 300 ThIC. SK3eMIUIPOB U Moria ObiTh m3BectHa u A.Sl. Katuny, u O.B.
bernxomy. OmbiT KatnHa — mepBasi MOINBITKA NMEPEKUMHYTh 3PUMBINA MOCTHK MEXKIY
KBY — Tepammeli ¢ OAHOM CTOpPOHBL, M CIMBLIMMHCS YK€ B €IMHOE LEIOE
rOMEONaTHel U TPAJAWLMOHHOM BOCTOYHOM MEAULMHOW B €€ €BPONEU3MPOBAHHOMN

¢dbopme — apyroii.
IKCTPACEeHCOPHOE BO3ACHCTBHE.

IIponomxkum nutupoBanue kHurd H.JLJIynuueBa: «M3 BBILIEU3I0KEHHOTO
ClIeZlyeT, YTO aKyIyHKTypHas wuria, BBefeHHas B AT (akymyHKTYpHYIO TOYKY),
paboraeT, Kak aHTEHHA, OCYIIECTBIISIONIAs CBA3b OPTaHM3Ma C BHEIIHEH cperoil, a
ecan B Apyryio AT ToxXe BBECTH WITY, TO CBSI3b BO3HHKACT MEXAY BHYTPEHHHMHU
OpraHaMu.

HccnenoBanns Takke MOKA3bIBAIOT, YTO BpeMs HacTymwieHus: peakuun AT Ha
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BO3/ICHCTBUE B CpETHEM PAaBHO 3 CEK. NPU MEJUKaMEHTO3HOM TECTHPOBaHMU. .. I1pu
9TOM, €CIT MBI ITOJJHECEM aKYITyHKTYPHYIO UIJy Ha paccTostHue 5 MM K omHOM AT u
IIOCMOTPUM Ha PEaKIHIO Ipyroil (OHa MpOSBISETCS JaXKe 10 BBEICHUS WIJIBI), TO
YBHIUM, YTO BPEMS €€ PACIPOCTPAHEHHUS HE MPEBBIMIACT 3 CeK, KaKuM Obl HU OBLIO
paccrosiane Mexnay AT. CrenoBaTenbHO, CYHIECTBYET CIEUHAaibHAS MTPOBOMSINASL
chUCTeMa M0 KOTOPOM »SHEPruM W3JIYYSHHS MaTepuH JOCTUTAeT BHYTPEHHHX
OpTaHOBY.

31eck HY)KHO OCTaHOBHTBHCS MW pa3oOparbcs B curyarmu. Wria HaxomuTcs Ha
pacCTOsSHUM 5 MM OT KOXKH, OT OMOJIOTHYECKH aKTUBHOH TOYKH. YKOlla HE OBUIO,
3HAYUT peIeKTOpHas peakiys Ha Hero HeBO3MOkHA. [locTopoHHero BeliecTBa —
M3JTy4artens Ha Wrje Toe HeT. ECTh TONBbKO aKymyHKTYpHas WIjla, aHTEHHA B pyKe
uccnenosatens, Huuero Oonpire. Ho BAT (cocennsisi!) yxe pearupyer. Uro u kak
OHa BOCIIpUHUMAET?

OtBer Ha 3TOT Bompoc conepxurcs B KkHure M.B.Poamrara, muratoit u3
KOTOPOX MBI U NPOJOJKUM IJ1aBy:

«O0HapyxeHo cxoacTBo B 3ddekrax BozaelcTBus or renepatopa CBY u ot
YeJoBeKa, O00JIQJaloIero SKCTPACEHCOPHBIMH IIEIUTENBHBIMU  CIIOCOOHOCTSIMH.
Y4uuTHIBaSM BO3SHUKHOBEHHE CEHCOPHBIX peakiuii B (opme Tera, caaBiHBaHUs,
NOKAJIBIBAaHUS B PEKUME OJMHAPHOrO cienoro KoHTpois. Oneparop-3KCTpaceHc
BO3/ICHCTBOBAN, pa3Memias cBOM PyKH B 10 cM Haj 30HOW KOXHOH IPOEKIHH
aKyIyHKTYpHOM Touku XdI'y y OojipmIoro manplia pyKd HCOBITyeMoro. Mexmy
pyKaMH OIepaTtopa M MOBEPXHOCTBIO 30HBI KOKHOW MPOEKLUH I10CIEI0BATEIBHO
MOMeIalii KOHBEPThI ¢ HEM3BECTHBIMHU JIJIsl Hero GuiibTpaMu (M dkpanamu). Cepust
u3 12 momocoBeIX  cerTdaThXx  (HMIBTPOB  OblJa  HM3TOTOBJIEHA  METOIOM
¢doronurTorpaduu u tpasiaenus u3 MenHoit ¢onbru TomuuHoi 0,1-0,2 mM. Cerka
obecrieunBana npu auamerpe orBeperuit ot 300 mo 1370 mMxm Bbicokoe (80-90 %)
MIPOMYCKAaHUE AJIEKTPOMATHUTHBIX BOJH ¢ JMuHON BomHBEI oT 0,5 mo 2,5 mm. Tem
caMbIM YCTaHaBJIMBAJICSA AMAIA30H YacTOT, B KOTOPOM «TE€HEPHPOBAI» OIepaTop-
9KcTpaceHc. [IoBEpXHOCTh Tella MCIBITYEMOr0 BHE 30HBI BO3JEHCTBHUS omepaTopa-
JKCTpaceHca ObLIa M30JIMpOBaHa yriaeTkaHbio. Bo3neiictBue Hanbonee 3ddexTruBHO
MPOABISUIOCH B Tosocax moriyomeHuss wusnydeHuss ConHia atMmocdepoit ¢
Makcumymamu BOmm3m 2,5; 1,7; 0,9; 0,77 u 0,4 MM, Te 3€MHBIE OpPraHU3MBI
aJanTUpOBaHBl K  HMCKIIOYUTENBHO  HU3KOMY  YPOBHIO  €CTECTBEHHOTO
sekTpoMarautHoro ¢ona (107°-102! Br/cm?T'n). Takum 06pa3oM, TaK HazblBaeMas
9KCTPACEHCOpPHAs AaKTHBHOCTh OTYACTH HMEET JICKTPOMArHUTHYIO IPHPOAY H
peanmusyercsi B JUana3zoHe MHJUTMMETPOBOTO PaIMOBOIHOBOTO BO3AeHCTBUs. Hemb3s
TaKKe MCKIOUUTh, 4T0 KBY-Tepanus, T.e. MWUIMMETPOBOE PpPaJdOBOJIHOBOE
BO3/ICHICTBME HU3KOW WHTEHCHBHOCTH, BJIMSAS Ha DHEPreTHYECKHE CHCTEMBI
OpraHn3Ma, OKa3bIBaeT JICUCOHBIH 3(p(eKT, B MPHUHIIIIE COIOCTABUMEIH C JICUeOHBIM
3¢ (eKTOM TaK Ha3bBAEMOT0 IKCTPACEHCOPHOTO OMOIHEPTETUIECKOT0 BO3ICHCTBIS)
(59). (Kcratm. CymectByer Macca IIyOnHWKamuii Ha TeMy TaK Ha3BIBAGMBIX
«IKCTPACEHCOPHBIX» METOAO0B JeueHHs. Ho HWrae wnm modtd HUTAe B HUX HE
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YIIOMHWHACTCA O T'NIaBHOM IS YCIIE€Xa DKCTPACCHCA KAaUCCTBC — 3JI0POBLE LCIUTECIIA.
JInme 3Z[OpOBBIﬁ OpraHnsm 06nazxaeT COOCTBEHHEBIMHU (TAapMOHHUYCCKUMI»
YaCTOTaMH, KOTOPBIMHU OH TOJILKO U CIOCOOEH IMOMOIIb 60J'H>HOMy).

CHeIII/IaJIH3I/Ip0BaHHbIe Opraubl Y€JIOBE€KA 110 BOCIIPUATHIO U
H3JTYYCHUI0 PaAUOBOJIH.

WHCTUTYT paguoTEXHUKH M 3JIEKTPOHUKH 3aMHTEPECOBANICS HCCIIEIOBAHUSIMU
H.JI. JlynuueBa u Hayan coOCTBEHHBIE paOOTHI B TOM K€ HAIPaBJICHHUH:

«Ha mnporsmkenun mnocnennux natHammath Jet (¢ 1989 r. — ABT.) Obln
MIPOU3BEACH JUTUTENBHBIA UK AUArHOCTUYECKHX DJIEKTPOIYHKTYPHBIX U3MEPEHUM
KBY-BoznetictBuss Ha 30HBI TA (TOYKM aKymyHKTYpbl — ABT.) W IIOHUCK
ONTHUMAJBHONW METOAMKU 3TOr0 BO3ZEHCTBHS. Bcero ObLIO MpoBeAeHO HECKOIBKO
JIECATKOB THICSIY TOKOBBIX M3MepeHuil B 30Hax TA u nocne KBU-Bo3aeiicteus» (10).

CeronnsamHas Mepa nosepust cotpynHukoB HWPD PAH k TpaguumoHHOM
BOCTOYHOM MEIWIUHE BUIHA IO AOKIandy, MpeACTaBJICHHOMY MMM Ha HOCHC}IHHﬁ,
13-t Poccuiickuii CHMIIO3UYM C MEXIYHAPOIHBIM Y4acTHEM:

«DNeKTpomMHaMu4eckass ~ MOJEIb  B3aHMMOJCUCTBUS  DIIEKTPOMArHUTHOTO
usnyuenuss CBU-nuamna3ona u Ouonorndecku aktuBHBIX Todek (BAT) B mporecce
aKyIyHKTYpBI MoKa3biBaeT, uro CBUY_nmamazon mpuema u nepemaun OMMU gepes
kaHaiusl BAT, koTopple MOXHO NpPEACTaBUTh KaK MPSIMOXAaOTHYECKHE KaHAJIbI
npuemMa-repeaadn Moxer Obith B nipezenax ot 0,5 [T mo 1000 I'Th (1 Teparepu).
DTOT nuana3oH ObUI ONpENesieH 10 T€OMETPUH UIJI, KOTOphIe MPUMEHSITH JIPEBHHE
uenutenu. [lpemiokeHHas MoOAEns B KaKOW-TO CTENEHH OOBSCHAET, Hampumep,
3¢ QeKTsl TOMEoNnaTH! WM ajuloNnaTui Wik (peHOMEH AanbHOAeWCTBUS — 3ddekT
JqUcTaHIMOHHOTO Bo3aeicTBua Ha BAT, orkpriTeiil P. domtem okomo TpuamaT jer
Hazan. Jlemo B ToM, uto OMM wHacToT TepareploBOro auama3oHa SBISIOTCS
Hauboyee «IpO3paYyHBIMKMY» Ui OUONOTHYECKHX U (U3MYECKUX Cpel U MOTIIN
y4acTBOBAaTh B PEAIN3AIMU YKa3aHHBIX d3(PPEKTOB 1 ITOr0 peHOMEHa. . .

[pemtoxkeHHas AIEKTPOAMHAMUYECKAs MOJIENB MOATBEPIKAACTCS
IKCIIEPUMEHTANBHO. ..3()EKTOM  3MUCCUM  3JCKTPOMATHUTHOTO  HM3Iy4CHHS
OMOJIOTMYeCKH aKTHBHBIMU TOYKaMu Ha vacrorax 0,12; 0,17; 0,3; 0,4 TT'm» (40).

Kax MOXHO OnpeAenTh 10 «T€OMETPHH UTJl APEBHUX HETUTEICH» POIyCKHYIO
CIIOCOOHOCTh OMOJOTMYECKH aKTUBHBIX TOYEK B paanomuana3oHe? Tombko omHIM
CIIoco0OM:  TIPEMIONOKUTh, YTO WIIBl HCHONB30BANHNCH MENUTETSIMH HE Kak
WHCTPYMEHT JJIs TPAaBMHPYIOIIETO BO3JCHCTBUS HA TOYKM AaKYIYHKTYPHI, a B
Ka4decTBE aHTEHH IS pajuionepenadn yepe3 OMOIOrmIecKd aKTHBHBIE TOUYKH BHYTPb
opraausMa. [lo rabapuram aHTeHH JEHCTBUTEIHFHO MOXKHO PACCUUTATh JJIMHBI BOJH,
KOTOpBIE MOXKHO C FIX TIOMOIIBIO PETPAHCIAPOBATE.

Ho onHoli aHTeHHBI A1 paavonepeNayd Majlo, HYKEH €lle W YacCTOTHBIN
reHeparop. TakuM reHepaTopoM JUIsS JPEBHHUX LETUTENCH MOT IOCITYKUTh TOIBKO
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X cOOCTBEHHBIN opraHusM. [loxoke, /Ui aBTOPOB JIOKJIaJa BBILIIEHU3IOKEHHOE —
BEIIM caMo co00#l pazyMmeromuecsi, pa3 OHH HE CUMTAIOT HYKHBIM (MM yIOOHBIM
JUIst ce0s1) TIOSICHUTH CBOIO MO3HITUIO. [IPUBBIYHBIN UM YHTaTeNh OJKEH (M MOXKET)
TIOHSITH BCE CaM.

*

Ham He npoaBHuHYThCS Najbllie B HallIeM 0030pe 0e3 JeTallbHOro 3HAKOMCTBa CO
CBOMCTBaMH OMOJIOTMYECKH aKTUBHBIX TOYEK.

B Homepe 7 xypHana “buomenuuuHckas paguodieKTpoHMka” 3a 1999 1.
omyonukoBaHa cratbsi lOpus Muxaiinouya EpmonaeBa, kanmunara (U3UKO-
MaTeMaTU4eCKUX HayK, Bexymero HaydHoro cortpyanuka HIIIT “Hcrox” c
XapakTepHbIM Ha3BaHWeM: “buorormuecku akTHBHas Touka — OHOJOrHMYECKUI
aHaJIOT IMO/A C OTPUIATENILHBIM CONPOTHBIeHUEM.” [IponuTHpyeM OTPHIBKH U3 Hee,
HayHEM C KOHIIA U TIOHJIeM K Havaly:

“Taxum obpazom, BAT M0XXHO MpeCcTaBUTh KaK COTOBYIO CUCTEMY M3 MOpsAKa
5000 keTok Mo TUIY Tia3a Iuelsbl, KOTOpble MMEIOT KOJUIMHEapHbIe HalpaBICHUS
€IMHUYHBIX BEKTOPOB IUIOCKOCTe MeMOpaH, M KOTOpble BO BCeX Ipoleccax
JICUCTBYIOT KOT€PEHTHO BO BPEMEHH W IPOCTPAHCTBE, T.€. MBI MMEEM [IENI0 C
aHaJOroM Ha KIIETOYHOM YpOBHe (ha3MpoBaHHOW aHTeHHOM pemerkn u3 5000
AJIEMEHTOB, UMEIOILEH OCTPYIO UarpaMMy HaIlpaBICHHOCTH, YTO U AEMOHCTPHPYET
skcnepuMeHT... Bece BAT, oTHocsmuecs Kk 0OTHOMY MepUANaHy, B3aUMOICHCTBYIOT
MEXJy COOOi M COOTBETCTBYIOIIMMH OpraHAMH 110 MPUHLUITY pPEICHHBIX JIMHUMA
cBs13u “0e3 npoBonos” B KBU-nuanasoxe...

Kax moxazamu wu3mepenus, BAT umeer Bce HE0OXOAUMBIE U JIOCTATOYHBIC
yenoBust i KBU-reHepanuu u mpueMa 0e3 JONOMHHUTEIbHBIX HCTOYHHKOB
MOXHO JoKadbHO M TouyHO B BAT BBOmuTe KBYU-m3nydeHume HYXHOW YacTOTHI,
HY)KHOM MOIIHOCTH, B HEOOXOAHMMBIC HHTEPBAJIBI BPEMEHH H OOBEKTHBHO
KOHTPOJIMPOBATh pe3yasTathl KBU-Bo3meiicTBHUS ...

CymMmapHasi TONIIMHA KOKU B TKaHU B MecTe pacnonoxeHus BAT menee 200
MKM, T.e. akTuBHas B KBY-mmamazone oGmacte BAT (3pauok) pacroioxeHa B
obbpeme paszmepamu nopsaka 100 mxm (0,1 MM — ABT.)... AHanmM3 OHOMOTHYECKON
CTPYKTYpHI KiIeToK B oOmacti BAT MHOrOYNCICHHBIX HCCIENOBATENeH IOKa3all
OoTCyTCTBHE Kakux-mrbo oTmunii kietok BAT ot cocennux. Bepostaee Bcero, Bce
HaOmomaembie Tmpomecchl B BAT cBSi3aHBI C HEKOTOPHIM  OTIMYHEM B
(G YHKIIMOHUPOBAHUM MeMOpaH KIIETOK ...”

[ocnemuuii a63a1; 0OBSICHSAET, TIOYEMY HEBO3ZMOXKHO OBLIO BBIIBUTH CHCTEMY
CHELUATM3UPOBAHHBIX OPraHOB II0 TEHEpPAalMM W TPHEMY pPaIfOBONH, TOYHEE,
cnenys H.JI. JleBaTKoBY, HH(OPMAIIMOHHO-YIIPABJISIONIYIO PAAHOCUCTEMY YEIIOBEKa,
no ocBoeHus B cepeamHe 60-x romop KBY (MWIIMMeETpoBOro) AWama3oHa IITHH
BomH. Mopdoriorudeckn, TO cBoeMy OwmoiormueckoMmy cTpoeHuto, BAT
HEOTIIMYMMBI OT OKPY’Karolled MOBEPXHOCTH TelNa W 00HApYKHBAIOT ce0sl TOIBKO B
pazuosananasoHe.
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3aBepurM UTHPOBAHHE:

“Ilpn nosiBnennu Ha BAT Hanpspkenus 6onee 1,5 B, 9To MoXeT MMeTh MeCTO
TIpY Tiepe3apsiike BHyTpeHHero ucrounnka E, B crpykrype BAT moryT Bo3OynuThes
MIPOJOJIBbHBIE KOJIEOaHHsI HANPsDKEHHS M TOKa, B TOM 4Hcie u B nuanazone KBY ...
KBU-mporeccet B BAT mpotekator Ha yactotax F =40 — 150 [Tu (A= 7,5 — 2 MM —
ABT.), MOIIHOCTh TeHepanun P ~ 10 MkBT (cToThicsiunas mons Barta — ABT.)” (41).

l'og coyers, B TOM ke >ypHaje, MOsBWIAach cleayromas crates .M.
EpmonaeBa Ha Ty e Temy (42), CyIIECTBEHHO OMOJNHSIONIAS U yTOYHSIOmAs (T10
YHCJIEHHBIM TapaMeTpaM) NPOLMTHPOBAHHBIA BhINIE TeKCT. [lo3HakoMuMmcs c ee
OCHOBHBIMH MOJIOKEHUSIMH, JOTOJHSISI TEKCT CBEICHUSAMU U3 JPYTUX UCTOYHHUKOB:

«YenoBek sBusiercsi obyafaresieM YHHKalbHOW OOBEMHOH W pa3BETBICHHOW
cucreMbl coOcTBeHHBIX KBU-reHepaTopoB B BHUJIE COBOKYIHOCTH OWOJOTHYECKH
akTuBHBIX Touek (BAT) Mepuananos...» (42)

«He moOmIeXUT COMHEHHMIO, 4YTO OTH TOYKH SBIISIIOTCS HWCTOYHHKAMHU
paznModacToTHoro mu3nydeHus B nHdppannzkom F<I 'l u Hu3koyactotHoM F<2 k't
nuanazoHax, a Take B CBY m KBY pgmama3onax... IlepBble U3 Ha3BaHHBIX
U3ITy4eHUI 00yCIaBINBAIOTCS OOIMMHU (DU3UOIOTHUECKMMHU PUTMaMHU OpPraHu3Ma, a
BBICOKOYACTOTHBIE — cOOCTBEHHBIMU DMII KiteToK opranusma...» (43)

«buonornueckn axkTUBHBIC TOYKH MaJIbLIEB PYK HU3ITY4YalOT Y3KOHAIIPpaBJICHHBIC
IIOTOKH MOIIHOCTH: FHHCp3By'KOBOﬁ )51 3HCKTpOMaFHHTHOﬁ, IpHU 3TOM JSHEPTHA MOJIA
M3Ty4eHHUs TOTOKA MOIIHOCTH YBEIIMUMBAETCS Ha JBa U Oojee MOpsAKOB (TEIIOBBIE
uriael)... Ilpy 3TOM TNOsBIEHHE «TEIUIOBBIX WIVI» SIBJISETCS aKTOM cOpoca
HakoruieHHOW B BAT u3nuineit sHepruy, a runep3ByKOBbIE «HUTJIbD, HAOII01aeMble
B TeJIEKMHE3e, — TUIEP3BYKOBbIE HUMIIYJIbChl INPEOOpPa30BaHHOW B IbE30-
«XPYCTAITHKE» ICKTPOMATHUTHOM YHEPIHU 00BEMHOI0 pe30HaTOpay (42)

Ilox TenexuHEe30M 374€Ch MOAPA3yMEBAETCS MHUKPOTEICKHHE3, IEpEMEIlCHHE
HEOOJIBIIMX II0 BECy NPEIMETOB B pe3yibTaTe AWUCTAHIIMOHHOTO OECKOHTAKTHOTO
BO3JICHCTBUS JAJOHEN PYK IKCTpAceHCa, KAK MbI TENEph IOHUMAEM, IIOJ JENCTBUEM
SHEPTUM M3IYyJaeMBIX €ro OHOJOrHMYEeCKH AKTUBHBIMH TOYKAMH THIEP3BYKOBBIX
UMITYJIbCOB.

Jlfomn  crapmiero  MOKOJMEHMS  NOMHIT  HAayYHO-TIOMYJSIPHBIA  (QHIBM
«KueBnayudunemay «JleBATh JeT ¢ SKCTpaceHcaMm» (OH BBILIEN Ha SKPaHbl, B TOM
4mcie M TEeEeBU3WOHHBIE, B 1989 romy), paccka3plBarOInii O TEIEKHHETHYECKUX
crocoOHOCTSIX m3BecTHOro Ttorma oKkcrpacenca H.C. Kymarmuoil. WHTepecnas
JIeTallb: B MCCIIENOBAHUAX TEX JIET NMpHHHMAaN ydactue M akaaemuk [O.B. I'ymses,
mapexktop PO AH CCCP, ¢ paboramMu COTPYOHHKOB KOTOPOTO MBI ceidac
3HaKOMHUMcs. [IpoomKuM IUTHPOBaHHE:

«cnonp3ya pagioTEeXHIYECKYI0 aHAIOTHIO, MOXKHO UaeHTHGUIHpoBaTs BAT c
KOHTPOJIBHBIMH ~ TOYKaMH (BBIBOJJAMH) OJICKTPOHHBIX CXEM, KOTOpBIE TaKXKe
BBIBEJICHBl Ha BHEIIHEE OOpaMJICHHWE YCTpOMCTBA (IaHENb, KOXKYX, KOHTPOIBHYIO
TIaTy u T.11.)» (43)
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Puc. 1. IlpoctpanctBeHHast (6uonornueckas) monenb BAT. (42)

Ilpocmpancmeennan moodens BAT: «Ha ocHOBe yCTaHOBIEHHBIX (HaKTOB
MIPOCTPAaHCTBEHHYI0O Mojielb BAT MOXHO mHpencTaBuTh B BHJAE MHHHATIOPHOTO
«TNazay, e «pagyKHOW O00OJIOYKOW» C TOBBIIICHHOW MPOBOAWMOCTBIO CIIYXKat
TY4HBIE KJIETKH, B IEHTPE KOTOPBIX UMEETCS CBOOOJHOE OT TYYHBIX KJIETOK OKHO —
«3pauox» (¢ = 0,1-0,3 mm). ITox «3paukom» Ha ynanenuu 100-200 mxm (st BAT
HajbleB PyK) pacrojaraercs «XpycTaluK» M3 BEIEeCTBa... THIA KOJJIareHa... —
)KHHKHﬁ KpUCTAJIJI C MOBBINICHHBIMU MbE303JIEKTPUICCKUMU CBOﬁCTBaMH, HU3KUM &
(IM2JIeKTPUYECKONH — MPOHMIAEMOCThIO  —  Agm.)...,  HUMelIuid  dopmy
JIMJIEKTPUYECKOT0 PE30HATOpa U (POKYCHPYIOIIUi n3ydeHne Ha ceTdatke (puc. 1).

Paouogpusuueckue ceoitcmea BAT. Vicropuueckn nzyuenne BAT Hawanocs ¢
HCCIIEJOBAHNS UX IOIVIOLIAIOINX CBONCTB:

«I[Ipu wm3mepenusix kodp¢uumenta orpaxerus or BAT B KBY-mmanazone
YCTaHOBJIEHO DAa3IUYHBIMM aBTOpaMH, 4YTO B CIEKTPE 3JIEKTPOMATHUTHOTO
U3ITy4eHHs] UIMEIOTCS 00JIaCTH YacTOT, I/Ie MOTJIOMIEHHIE IIEKTPOMAarHUTHON SHEPruu
BAT B KBY-nuana3zoune 3nauntensHo (10 20 nb) yBennunBaercs. Kak mpasmio, 3Tu
00J1aCTH COBMAZAIOT CO CIIEKTPAIBHBIMHE JIMHUSIMH MOTJIOMEHHS 3JIEKTPOMAarHUTHOT O
M3ITy9eHUs mapoB BoAsl Ha mrHAX BonH 0,7; 0,9; 1,7 u kucnopona Ha A = 2,5; 5 MM,
WA CBA3AaHBI CO CIIEKTPOM BO30OYKIEHHS KOIeOaHWW B BOOHOW cpeme mpu A = 5,8

NmMeroTes 3KCIIEpUMEHTAIbHO HAaWACHHBIE YACTOThl HHTEHCUBHOIO BO3JIEHCTBUS
AIEKTPOMATrHUTHOTO M3Ty4eHUs Ha Ono0OBEeKTH HA A1 = 7,1 MM, Ao = 5,6 MM U A3 =
4,9 MM u gpyrue, IpsSIMO HE CBA3aHHBIC C MapaMu BOHEI... kaxnas BAT umeer cBon
pe3oHaHcHble 4YacToThl norioweHuss KBU-uznydenus, M Takux YacToT B
BOJIHOBOJIHOM KaHaJle HECKOIBKO». (42)

«B mentpe obmactm BAT wumeercs XapakTepHOE «OKHO» WHTCHCHBHOTO
mornomenns KBY-m3mydeHns, KoTopoe Kak OBl BCAchIBaeTCS IEHTPOM OOJIACTH
BAT... Ha xpasx «BOpOHKM» MOIIHOCTHh (OTpa)XeHHOTO cuTHama. VcciemoBaHwue
BEJIOCH METOJIOM paJIMOJIOKALNN — A6m.) Bo3pacTtaeT B 1,5-2 pasa 1o cpaBHEHHUIO C
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(OHOBBIM M3ITydeHHEM (CpelHeld MHTEHCHBHOCTBIO OTPAYKEHHOTO OT ITOBEPXHOCTH
BAT curnana — Aem.). (44) duamerp atoii obnmactu mopsaka 100-300 mMxM, HO
MOXKET I onpe/ieseHHbIX cocTosHuil BAT yBenuunBatbes 10 1 mm». (42)

[Mpn mnurensHoM Bo3zeiictBun Ha BAT nHaOmromaercst 3¢QeKT «ycTamocT
BAT, xorma ee 4yBCTBHTENBHOCTH M IIOTJIOIMIAIOMIASI CIIOCOOHOCTH CYIIECTBEHHO
YMEHBIIAETCS WM MOJTHOCTBIO HCUE3aeT:

«Pe3ynbpTaThl  HMCCNENOBaHWH  CBHUIETENBCTBYIOT, YTO TIPH  MOIIHOCTH
30HAUpYyIomero curHana 1-3 MBt koo ¢unment nepenaun mexay BAT Obictpo (B
teuenue 0,5-1 MUH) CHIDKaeTcs A0 HyJsA... DTO SBJICHHUC SIBIISACTCS CICIACTBHEM
«ycranoctn» BAT u MoXeT paccMaTpuBaThCA B KauecTBe 3alUTHON peakiuu BAT
Ha repeBo30yxacHue. i MpoJODKUTEIBHOrO HaOmoneH s B3auMocBsa3u BAT u
JOCTH)KEHHS YCTOMYMBOrO TepareBTH4ecKoro d¢¢eKkra HeoOXOAUMO CHUKATh
MOIIHOCT 061ydenus 10 yposHsi 107-108 Bt (moporossiii s dext)». (45)

Mznyuatomue cBoiictBa BAT wu3nokeHbl B Hayalle TJIaBbl, OCTAeTCSl BHECTHU
HC6OJ'IBUJI/IC AONOJIHEHUA U YTOYHCHUSA!

«Hcrouynnkom OTPHULATENILHOTO COTIPOTHUBIICHUS U reHepaToOpPOM
OJICKTPOMArHuTHBIX KOJ'IC6aHPII7], BEPOATHEC BCEI'0, SABJIAIOTCA HCPBHBIC OKOHYAHUA. . .
B neHTpe pe3oHaTOpOB pacroyiaraeTcsi MHTErPUPOBAHHbBIA U0 C OTPULATEIbHBIM
COTPOTHUBJICHHEM. .. (BepHee, MaTpuiia AuoJoB mopsaka 10x10), KoTopblil sBaseTCS
CYMMAaTOpPOM CETKHM HEPBHBIX OKOHYAHUM HEHPOHHOM CETH..., YIPABISIETCA 4epes3
HEepBHBIE BOJIOKHA OT HepBHBIX cucteM (LIHC nnm BeretaTuBHOMN). . .

Pexum mpuema wmm reHepauud BAT MoxerT ocCymIecTBIATBCA MPOCTHIM
M3MEHEHHEeM HampspkeHust BHyTpeHHero ucrounnka OJC: mpu U < U, — opuewm,
mpu U > Uy, — vyenepammsa KBY (mmpu HadWMymM COOTBETCTBYIOIIEIO CHTHANA
ymnpasnenust ot [{HC). B srom orHomenmn BAT Bemer cebs kak KilacCHYECKHN
HEHPOH B HEPBHOM CHCTEME. ..

DkcnepuMeHTalbHO Hadmonaemoe uanydenue u3 bAT B muanazone 36-55 [T
cocraByster 2-5 MkB1». (42)

Onexmpomexnuueckue ceoiicmeéa BAT: «B >KBHUBaJCHTHOH >IEKTPUUYECKOM
cxeme BAT, xoTOpyl0 MOXHO OIpPENEeNUTh IO IWHAMUYECKAM H3MEPEHUSIM e
BOJIbT-aMIIEPHON XapaKTEPUCTHKH. .. COAEPIKUTCS JOCTATOYHO OoibmIast eMKocTh Cg
~ 0,02 Mx®, cBs3aHHAS C MSATHOM MOBBIMICHHOW MPOBOANMOCTH, PE3UCTOP YTEUKH
Rs = 50 xOM u gWonm c OTpHUIATETHHBIM CONPOTUBICHUEM [l5, KOTOPBIA MOXKET
BKJIFOUaThCS M MEHATH CBOM IApaMeTphl MOJ JICHCTBHEM YIPABISAIOMIETO CHUTHAJa
(mammpumep, u3 neHTpansHON HepBHOU cucteMbl — L[HC). bromorndeckn akTuBHAS
TOYKA CONEPXKUT Tarke HEOONBINyI0 MHIYKTHBHOCTH Ls =~ 0,1 HI'H u, 9TO BeckMma
BaxkHO, BHyTpeHHHH wucTouHUK OJC (Es) THma akxkymymnsSTOpHOH Oatapen
HanpspxerneM 0,5-4 B u Tokamu paszpsina ls= 5-100 MKA. ..

Taxkum obpazom, BAT comepxuT Bce HEOOXOAMMEIC W JTOCTATOYHBIC YCIIOBHS
IUIsL TIPUeMa U TeHePALMH dJIEKTPOMATrHUTHBIX BONHY. (42)
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CookynHocts BAT 06pa3syer coBMecTHO paboTarouuii OpraH, IIECTOe TyBCTBO
YeJI0BEeKa, OTBETCTBEHHOE 3a TaK HA3bIBAEMOE «CBEPXUYBCTBEHHOE BOCIIPHUSTHEN,
TENENaTHIO,  3KCTPACEHCOPHOE  ILEIUTEIbCTBO W,  BO3MOXHO,  Jpyrue
rapaHopMaJlbHBIE CBOMCTBA YEIOBEYECKON ICHXHMKH. HeMHOro o paanopu3ndeckux
cBoiicTBax cucreMsl BAT B nenom:

«JIuneiinass uenouka BAT (Mepuauan), NmpuHaJUIeKamias ITaHHOMY OpTraHy,
BITOJIHE MOXET (YHKIIMOHUPOBATh Kak paauopeneiinas nuaus B KBU-nnanazone u,
BEPOATHO,  SIBJIAETCS  CHUCTEMOM  miepefaud  MHOroOMTHOM — mH(opmanuw,
anpTepHaTuBHON HepBHOH cucreme (HC), HO Haxopsmielics non e€ yrmpaBieHHEM.
Taxkast pamuopeneiHas cucreMa MOXXET MMETh HECKOIBKO CTBOJIOB (MEPHIHAHOB)
JUTst TIepeiaun MHpopMauy 000N EMKOCTH.

[Ipu ompeneneHun KoNMM4eCTBa rpeaaBaeMoil HHGOPMaIK B €JMHHUILY BPEMEHU
Takasg «paguopeneiHas» cucremMa MepuauaHoB BAT HaMHoro coseplueHHee
HEPBHOM CUCTEMBI M B 3TOM CMBICIIE OTJIMYAETCA OT He€ Tak ke, Kak pajuopeneiiHas
JIUHHS OTJIMYAETCS OT OOBIYHOM TeNIe() OHHOM. . .

Cucrema pe30HATOpPOB MepHAHMAaHa MOXeET paboraTh JHOO Ha OJHOW
PE30HAHCHOI 4acToTe, JMOO Ha Pa3HECEHHBIX YaCTOTaX YaCTHBIX PE30HATOPOB...
JIBYXIIOJIOCHOCTh TIOIJIOIIEHUSI M M3Jy4eHUsl, HaOirojaeMas B OKCIIEPUMEHTaX,
MOXET o3HauaTh pabory BAT B MepuauaHe Kak NMpUEMO-TIEPENAIOIIETO Y4acTKa
penelHON JUMHUM B YMCTOM JyIUIEKCE, KOrJa NpUEeM HIET Ha OJHOM 4acTrore, a
U3JTyUEHHE Ha IPYyroiy. (42)

CoBpeMennbie pasHoBuaHocTH KBU-Ttepanuu.

CpaBHuBasl pa3nUyHbIE TEPANEBTUUECKHE TEXHOJIOIMU, MOXHO CHEIaTh TaKoe
o0oOImenne: TpaAUIMOHHAsT BOCTOYHAs MeOuIMHa — 3To aHanor KBY-tepamuw,
UCIIONB3YIOIUNA COOCTBEHHBIE  H3JIyUCHHUS YeJIOBEKa — IIEJUTENs B KadecTBe
Cpe/ACTBa BO3ACHCTBUA Ha MNAIMEHTa; TOMEOMNATHsl MCIONB3YeT Ul BO3JICHCTBHA
COOCTBEHHBIE  LIMPOKOIIOJIOCHBIE  HM3IYYEHHS Ppa3IMYHBIX  XUMHYECKHX U
OMOOTMYECKUX COSTMHEHUH, MPENOCTABIsI OpraHU3MY IMalEeHTa caMOMY HaWTh
cpemu TpemIokeHHoro meieOHple s ceds JacTtorhl, HakoHell KBY-tepammst sTo
MHCTPYMEHTAJIbHBIN BapHAHT TOMEONATHH M TPAJUINOHHON BOCTOYHOH MEAWIMHBI
BMECTE B3STHIX.

HoBrie BesHms, poxaenable moctynkoM A.fl. KaTmHa, KOCHYnIHCE H
penaktupyemoro O.B. berxum xyprana:

“UctipiTan HamuTOK ~ “MunmMen”, CO3MaHHBIA  TPYymmod  YYEHBIX IO
pykoBonctBoM M.B. Tomanra, cHauama B OKCHEpHUMEHTe, a 3areM Oblia
anpoOMpoBaHa METOAWKA €ro NPUMEHEHHS Y Pa3IUdHBIX TPYII OONBHBIX. DTOT
HAIIATOK (IPOXOKEBOU PacTBOpP, OOIYdEHHBIN MM-BOJTHAMH), IPUHAMACTCS BHYTPb U
OKa3bIBACT BBIPAKEHHBIN IeueOHbI 3¢ddekr, He ycrymatommit MM-BomHaM,
reHepHpyeMBIM ammaparoM “SIBb - 17”... MBI 3aNMCBIBAIN TaK)K€ MM-BOJTHBI Ha BOAY
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n mpuMeHsun e€ B KadecTBe 3((EKTHBHOIO MOYETOHHOTO CpeicTBa (BechbMa
3¢ PEKTUBHOTO, 3TO ITOATBEPKAACTCS TOJONBITHBIMHU, UCTIBITABIINME M TaKOH poOJ
JaBJICHUS Ha ceOs — ABT.)...

“Takum >xe 00pa3oM MbI 3amucamd MM-BOJHBL... Ha PA3IAYHBIC TTOPITHH
TOMEONAaTHYECKOH KPYNKH KOTOpasi HCIOJb30BaNach HAaMH Kak HOCHTENb
COOTBETCTBYIOIIMX JJIMH BOJH M Ha3Banu e€ “akTuBrupoBaHHas kpynka” (AK)”...

Celtuac, uuTaTenb, BBl y3HaeTe OJHY M3 TeX ‘‘CTpallHBIX TaiH”, paau
COXpaHEHMs KOTOPHIX BO3HUKJIIA “TUCKYyCCHs” BOKPYT 3aMeTk A.fl. KaTtuHa:

“O0s3atenbHpIM — ycnmoBueM mpuema AK  sBiusiercss  He  Oblctpoe €€
MIpOrjaThIBaHKE, a 3aJ€pKKa B MOJOCTH PTa 0 MOIHOTO PAcTBOPEHHS... V3BecTHO,
YTO CIIM3UCTAs TIOJIOCTH PTa OoraTa MUKPOCOCYAaMHU C TOHKUMH CTEHKaMH, IO3TOMY
AK mniepenaer cBOIO BOJHY NMPOTEKAIOIIEH KPOBU U JIMMQe, KOTOpPbIE Pa3HOCAT €€ 1Mo
BCEMY OpPraHu3My’.

Emé mnpo xpoBb: “MBl JOOMBAINCH YCKOPEHUS KpPOBOTOKA, PaCKPBITHS
JIOTIOJTHUTENILHBIX COCYAMCTBIX KOJIJIEKTOPOB, MOCKOJIbKY MM-BOJHBI 00J1aatoT
9TUM cBOMCTBOM”... B cmokoitHoM cocTtosiHuu 110 70% KanmuuisipoB KPOBEHOCHOM
CUCTEMBI 3aKpPLIThl, HAXOAATCA B PE3CPBE. Hx OTKPBITUEM U 3AMOJIHCHUEM KPOBBLIO
MOXET OOBSICHATHCS yBelnueHne o0béMa 1 Beca TOJOBHOrO MO3ra y MOrHOIINX Ha
JyopoBke.

B koHIle 3aMeTKn CHOBa ymoMHHaroTcsa Kak HenoctaTku: “KBU-m3myuenune AK
He o0iajaeT TakoW MOIIHOCThIO KoTopas reHepupyercs KBY-ammapatom”, Tak u
MIpenMyIIecTBa KPYIKHU: HEITOCPEICTBEeHHOE BiustHne MM-BoiH Ha KpoBb™ (15).

Kak ke MOr mpomycTuTh CTpaJarouiuii “KpoBeOOS3HBIO” pPEeJakTop MOIOOHYIO
epech, TPOEKpaTHOE MPsIMOE yIMOMUHAHME cioBa “KpoBb’? Hukak, oH 3ameTun u
CHaOJMII CTAaThIO KPOIIEYHBIM IpenucioBueM: “‘Penxomterns obpamiaer BHUMaHUE
yuTaTeJeil Ha TO, YTO B JAHHOH pa0oTe MpemIoKeHa HOBash METOAUKA
ucnonb3oBanuss KBU-u3nydeHust uis JedeHUs pa3jidnvHbIX 3a00NIeBaHuil, KOTopas
HyXJaeTcsl B JanbHeimeMm uccienoBanuu’ . Ilouemy Tak 0osTcs cloBa «KpPOBbBY,
pacckakeM HUKE.

Ho Uenrpanpusiii HUUM TtyOepkyn€za — He BUTEOCKHII ToMeomar, MpOCTO
orMaxHyTbes ot crathl JI. E. I'enpivuna 1 J1.3. banakupeBoii Ob110 HEBO3ZMOXKHO.

Bemmmn Ha cBeT OOKHI M3 MOJNYNOAIONBS M paHEe MPUMEHSBIIHECS, HO HE
a(uIIMpoBaBIIAECS TEXHOJOTHH JICUCHHs, B YaCTHOCTH, OMOpE30OHAHCHAs Teparus
(BPT):

“ITaTomorndeckuii mMpoIecc Pa3BUBAETCS JIUIIb B TOM CIIy4ae, €CIIM OpTraHu3M He
B COCTOSTHUH MOAJEPKMBATh TUHAMHYECKOE PABHOBECHE MEXY TAPMOHUYECKHMH U
JMCTaPMOHUYECKIMHU KOJIEOaHUAMH, T.€. HE CIIOCOOEH 3IMMHHHPOBATH IMOCICIHHE
JI0 HE0O0X0JIMMOr0 MHHUMAJIBHOT'O YPOBHS

[IpyHOMT [IWMAarHOCTUKM ¥ TEPaNeBTUUECKOTO BO3JACHCTBHS OCHOBAaH Ha
BO3MO)KHOCTH  YJIOBUTH  BBIIICHA3BAHHBIE  JJIEKTPOMAarHUTHBIC  KOJIEOaHWUS,
MPOM3BECTH MX aHaIu3 W O00pabOTKy B 33JaHHOM pEXHME, II0CiIe Yero
BO3/IeiicTBOBATh Ha O0BpHOTO. [IpH 3TOM rapMoHHUYecKHe KojieOaHNsT BO3BPAIAIOTCS

50



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

MAIMeHTy B HEM3MEHEHHOM WM YCWJICHHOM BHZE, a IMCTapMOHMYECKHE — B
npotuBodase, B pe3ydabTaTe YEro aMmIUIATy/Aa IIOCIEIHUX YMEHbIIAETCS WIH
MTOJTHOCTBIO TMOnaBisgercsa. B mporecce Tepamuu OOMbHOW W TpuOOp 00pa3yroT
3aMKHYTHI KOHTYp, B KOTOpOM CUHUTHIBaHHE, 0oOpaboTka W Bo3Bpamenue DMK
TIPOUCXOJIAT MOCTOSIHHO. Beck yka3aHHBIH UK JUINTCSI HECKOIBKO CEKYHI.

Ceanc BTP B cpemnem mnurcst 20-40 MuH., HO NpU HEOOXOAMMOCTH BpEMs
Tepanuy MOXKET OBITh YBEITMYEHO JI0 HECKOJIBKHX YacoB. KOHTpOJb BO BpeMsl ceaHca
OCYIIECTBIISIETCS ITyTEM W3MEpEHUsI MoKa3aTeleld Ha HauOoiee 3aMHTEPECOBAaHHBIX
MEpHIaHaX 1 OMOJIOTHYCCKH aKTUBHBIX TOukax (38)

Jleuenne  OONbHBIX  TpU  OMOPE3OHAHCHOW  Tepamuu  MPOU3BOJIUTCS
COOCTBEHHBIMH TATOJIOTHYECKUMH W3JIYYEHHSMH OOJILHOTO, 3alvCaHHBIMH Ha
HOCHTENb W BO3BpaméHHbIMH  uepe3 BAT B opranmsm B mpoTuBodazy
MIPOJOJDKAIOIIEMY MOCTYIATh OTTY/Ia U3TY4ESHHUIO.

3neck cMMOMO3 TPaJUIIMOHHOW BOCTOYHOM MEIMIIUHEI (1I0 MECTY BO3JEHUCTBHS -
BAT), romeonatuu (TaM TOXXE MCIONB3YIOTCSl MATOJIOIMYECKN N3MEHEHHBIC TKAaHH U
BBIJICJICHUS. OpraHu3Ma — HO30/Abl, B HallleM ciy4ae - paJuOHO30bI) |
UHCTpYMeHTalIbHOro o0opyaoBanus or KBU-tepanum.

Yrto 1BE ONMHAKOBBIE IO 4YaCTOTE€ U AMIUTUTYAE ‘‘TIaTOJIOrM4ecKue” BOJIHBI,
HalpaBJeHHbIE HAaBCTpedy B TNpoTHBOdasze, racsit ApPYyr JApyra, HW3BECTHO U3
IKONbHOM (hu3uku. TOYHO Tak e MOoracsit APyr Ipyra JABe OAMHAKOBBIE M0 YaCTOTE
U aMIUIMTYJIE “TapMOHHUYECKHE” BOJIHBI, HANIPABIICHHBbIE HABCTPEYY B MPOTHBOdA3E.
3aKkoHBl TOPUPOABI HE 3HAIOT pPa3sHHULBl MEXIY ‘TapMOHHYECKUMHU  H
“naronoruueckuMu”  koneOanusimu. UYro Oyner, ecaM MNOCTYNUTbh Hao0OpOT,
JMCTADMOHMYECKUE KOJeO0aHWsA BEPHYTh MNALMEHTY B HEW3MEHEHHOM BHZE, a
rapMOHMYECKHE — B INIPOTHBO(A3e, “B pe3yabTaTe 4Yero amMmIUIUTyda IOCIETHHX
YMEHBIIIAETCSI WM MOJTHOCTHIO MMoaBisercs?”

Taxk momne3Hsl WK BpeIHbI IS 310POBOTO YEIOBEKA MUJUIMMETPOBBIE BOJIHBI?

WNudopmanmonno-ponHoBast tepanust (MUBT), mno cyrm gena, sBusercs
MIPOABUHYTHIM BapHaHTOM Kiaccuueckoir KBU-repammmn:

“Haunbonbiiuii WHTEpEC B KIWHUKE TMPEACTABISIOT AaCHEeKThl JACHCTBUS
JJIEKTPOMAarHUTHBIX TIOJIEH, CBSI3aHHBIE HE C MOIIHOCTBIO BO3JCHCTBHA H
NOTVIOWEHHON 3HEpPrued, a C CUTHAJIbHBIMU XapaKTepUCTHKaMH, C TOU
nHpopmanuen, KoTopast 3aKOAMPOBaHA B COOTBETCTBYIOLINX MOJAX M M3Iy4CHHAX U
SIBIISIETCS 3HAYMMOW JUI OHOJIOTMYECKOM CHUCTEMBI...OTH CHUTHAIBl IOITY4YaroT C
MIOMOIIBI0 M3MEPEHHs PAAMOCUTHAJIOB M CIEKTPOB YACTOT, NMPHUCYIIUM OpPTaHaM M
cHCTeMaM OpraHu3Ma IalyeHTa. . .

[Ipon3BomaT W3MeEpeHUss NPHHUMAEMBIX  PAaJUOMETPOM  (aHAIM3aTOPOM
nHpopMannonHoro curHana “AWC”) paaTuoCHTHAIOB OT OPTaHOB M CHCTEM depes3
ounonornuecku aktuBHbE TOUKH (BAT), BeiOmpaemsie Bpadom. [IpuémHast anTeHHA
paauoMeTpa HpU 3TOM pacroyiaraercs Haja 30HOM JaHHOW Touku. [lomyueHHble
CHUTHAJIBI 3aTe€M JIETEKTUPYIOTCS, 00padaThIBatoTcsa ¢ moMombio OBM, BHOCATCS B
0a3y MaHHBIX W Bpad, AHAIM3UPYS AMIUIUTYIHO-Y9ACTOTHBIE CHEKTPHI (CIIEKTPHI
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MH(OPMAIMOHHBIX CHUTHAJIOB) U CPaBHMBAs MX CO CHEKTPaMH 3aBEIIOMO 3JI0pPOBBIX
OpTaHoOB, JeNlaeT 3aKIIOYEHHE “37I0pOB - OOJIEH” IUIsi COOTBETCTBYIOIIETO OpraHa.
Jnst nedeHust ¥ NpodUIAKTHKYA BPadoM Ha3HA4aeTcsl MporpaMma BO3JICHCTBHS Ha
BAT mamueHTta, COOTBETCTBYIOIIAsi OpraHaM U CHCTEMaM, B aMIUIUTYIHO-YaCTOTHBIX
CHEKTporpaMMax KOTOPBIX OOHAapYy)KEHbI OTKJIIOHEHHS OT CIEKTPOB 3J0POBBIX
opraHoB. B kauecTBe reHeparopa (ycTpoHCcTBa BO3ICHCTBHS ) UCIIONB30BAH aIapat
“MuHuTar” OeckOHTakTHOro aeicTBusi Ha BAT snmeKTpoMarHUTHBIMH BOJHAMHU
MUJUTUMETPOBOT0, HH(PPAKpaCHOTO M BUANMOTO JHANIa30HOB, MOTYTUPOBAaHHBIMH I10
aMIUTATy/le MH()OPMAIMOHHBIMU CHTHAJaMi WH(PaHU3KHX YacTOT, MICHTHYHBIMU
CHrHaJaM 3JI0POBBIX Opr'aHoB... B crioco0e mpuMeHEH NIMPOKUii Uana3oH 4acTor. . .
Hcnonp3oBanne IIymMOBOr0 CHrHajga He TpeOyeT T1oadopa WIM YCTaHOBKH
“TepareBTU4ecKoi 4acToThl” (46).

Opranusm OONBHOTO caM BBIOMPAET M3 MPEIUIOKEHHOI'0 CIEKTpa HEoOXOIUMEbIe
JUIA BBI3JIOPOBJIEHUS] YacTOTBl. MOIIHOCTh CcUTHaja ammapara “MwunuTar”’ Ha
CeFOllHﬂIHHHﬁ JACHb HaMMEHbIAA U3 MPAKTUICCKU HUCIIOJIb3YEMbIX B MEANIIUHE *10_
"Br/cm?. B KoHIE CTaTbM HMeEETCs COOOINEHHE, K COKAJIEHUIO, KOHKPETHO He
paciugppoBaHHOE:

“BriepBble 00BEKTHBHO 3aperucTpupoOBaHO c MIOMOIITBIO AUC
SJIEKTPOMArHuTHOC U3JIYUCHUE BETCTATUBHLIX HEPBHBIX LIECHTPOB, OPI'aHOB U CUCTEM,
a TaKkKe €ro CBs3b C MPOLECCAMHU >KU3ZHENEeSTeNbHOCTH 1IEJIOCTHOTO OpraHu3Ma |
BBIJIEJICHA JIeTCPMHUHHUPOBAHHAS YacTOTHAs mosioca (MH(GOPMALMOHHBIM CUTHAN),
YIIPaBJISIIOLIAst PA3IMYHBIMUA (DYHKLUSIMH OPTaHOB U cUcTeM (46)

MO>XKHO JIM CKOITMPOBaTh COOCTBEHHBIN “MH(MOPMALMOHHBIN CHUTHAI YeJOBeKa U
nepeusnydass ero B BAT, pa3pymurs win 3aMEHUTh BHYTPEHHEE YIIPaBJICHHE
OpraHu3Ma  JUCTAHIMOHHBIM  BHEIIHUM  paJdOYyIpaBICHHEM  “‘pa3lU4HBIMU
(YHKIMSAMU OPTaHOB M CHCTEM”, OCTaJOCh HE BBISCHEHHBIM. KakeTcsi, IMEHHO Tak
MOXET OCYIIECTBIATHCS YIOMHHABIIEECS BBIIIE TUCTAHLIMOHHOE ‘‘MOBBIIICHHE
CEKCyalbHOTr0 BileueHHs ¥ moteHuuu” (16).

IIpu3paku u NpuBUAEHUSA.

[pomomxuM pasroBop 0 CBOWCTBAaX OMONOTUYECKH aKTHBHBIX TOYEK:

“B pszme ciiydaeB dJIEKTPHYECKUE ITapaMeTpbl OMONOIMYECKH aKTHUBHBIX TOYEK,
UMEIOIMX  MH(OPMAIMOHHO-()YHKIMOHANEHBIE  B3aUMOCBS3HM € YOaJEHHBIM
OpraHoM, MOTYT HaXOIWTHCS B MIpeferax HOPMBI WIH B JPYTUX AWArHOCTHYECKUX
WHTEpBAJIaX W HE COOTBETCTBOBATH HYJIEBHIM WM KpaifHe HU3KAM 3HaueHmsM (1-15
YCII. €1I.) IIKAIBI JIIEKTPUIECKOr0 IMPHOopa. ..

[Ipu mpoBeneHNN ““cIErnoro” AMEKTPOITYHKTYPHOTO TECTUPOBAHMUS MAIMEHTOB (C
yIan€éHHBIMH OpraHamMu — ABT.), 0e3 [aHHBIX aHaMHe3a, B 75% ciydaeB
HaOIIIOaJIOCh  PacXOXKJIeHNUE KIMHUYECKOTO0 W JICKTPOIYHKTYPHOTO JHArHO30B
(opran ynmanéH wiu coxpanén?)...

[Ipn anann3e BUIMMBIX NMPOTHBOPEUMH MEXIY Pe3yIbTaTaMH KIMHHYECKOH U
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JJIEKTPOITYHKTYPHON AMArHOCTHKH, MO aHAJIOTHUHM C W3BECTHBIM (DaKTOM Pa3BHUTHS
(aHTOMHBIX OOJIel, HampammMBaeTcsi BBIBOJ O CYIIECTBOBAHHHM CBOEOOpa3HBIX
“(haHTOMOB” y/IANEHHBIX OPT'aHOB.

JloKa3aTenbCTBOM CYIIECTBOBAHHUSI TAaKOTO pOAA SIBICHUS MOTYT CIIYXKHUTh
WCCIIEIOBAaHMSI aypbl JIUCTBREB PACTEHWH NpPU IPUMEHEHHH BBICOKOYaCTOTHOM
¢ororpaduu mo meronmy C.JI. Kupnvan. JlaHHBIC HCCICNOBaHUS MMOKA3bIBAIOT, YTO
IIpY yAaJeHUH YacTH JIUCTa PACTeHHsl €ro aypa COXpaHseT MpPOCTPaHCTBEHHYIO
KOH(UTYpaLHIO IIEJI0r0 JIUCTa B T€UEHHE I TEIBHOI0 IEpHo/ia BpeMeH . .. MIHbIMU
CIIOBaMHM, (PU3UUECKOE YHalleHHEe YacTU OHOIOrMYecKoro oObeKTa He BeIET K
HEeMeJICHHBIM HU3MEHEHHSIM NPOCTPaHCTBEHHOM KOH(Urypanuu ero
SHEPreTUYECKOro IOJd, OTOOPaXKAIOIIErocss Ha BBICOKOYACTOTHOHM Qororpaduu B
Bujie (paHTOMa MaTepUaJIbHO HECYIIECTBYIOIIEH 4acTu oObekra. MonenupoBaHue
9TOrO SIBJICHHUS XOPOIIO W3BECTHO B rojiorpauii ¥ HILTIOCTPUPYETCS] COXPaHEHUEM
00BEMHOr0 N300paXKeHU Ha YacTAX Pa3pe3aHHOM TONOrpaMMBL. ...

MOKXHO  NIPEAIOIOKHUTD, 4YTO pajuKaJbHOE YNaJleHWe B IpoLecce
XUPYPrUYECKUX Olepanuil onpenenéHHOro opraHa He BelET K  IOJIHOMY
paspymeHuto sHepreruueckodl 1enu BAT “mopaméHHOro” axkymyHKTypHOTO
MEpuaraHa H €ro B3aHMMOCBSI3EH C ApyruMmu MeEpuanuaHaMy, B COBOKYITHOCTH
HOJAEPKUBAIOIIUMHU «PHEPTETUYECKOE 110JIe» yIATIEHHOIO OpraHa. ..

VccnenoBaHusi TOKa3bIBalOT, dTO OJJEKTpUYeckas mpoBoauMocTs BAT
yIOAJICHHBIX OpraHoB B 88 % cilydaeB JIEXUT HUKE CPEAHEH BEIMYMHBI OTKIOHEHUS
3neKkTponpoBoAHOCTH BAT HHTAaKTHBIX (HETPOHYTBIX — ABT.) OpPraHOB, KOTOpPAs
yCIIOBHO 0003Ha4anach Kak «MHIMBUAYAJIBHBIH KOPHIOp» KoneOaHWI BETHMYHHEI
3IEKTPONPOBOIHOCTH OT 3HAUEHHN naeanbHoi HopMbl (50 yei. ex.). Ilpu aTom, yem
HIDKE TIPEAETIOB JAaHHOTO KOpPHIOpa OHa HAXOAWUTbCA, TEM OONbIE pHCK
OTCTPOYEHHBIX OCIOKHEHUI» (T.€. 3/10pOBbE UEIOBEKA 3aBUCHUT OT OJaromoyydus u
«3710poBbsi» pantoma u ero BAT — ABT.).

«HTepecHbIM oOKkazajcs (akT BBISABICHHS pe30HaHCHOro oTkiuka BAT
(aHTOMOB yZNaJleHHBIX OPraHOB HA TECTUPOBAHHME AHTHIET€HEPATHBHBIX HO30POB
¢bupmbl «Staufen-Pharma», ocoGeHHO TeTepOHO030/10B, MPHUTOTOBJIEHHBIX H3 TOr'O
MIATOJIOTHYIECKOr0 CyOCTpaTa MIIM TKaHH M T€X COOTBETCTBYIOLIMX HO30JIOTHMYECHKX
¢dbopm (BumOB 3aboneBaHuii — ABT.), 1O MOBOAY KOTOpPBHIX ObLIa MPOBEICHA
panuKanbHas onepanus. . .

TectupoBaHue 3THX TNpenapaToB C y4eTOM IpaBHiI Momodust B 69% ciydaes
MO3BOJISVIO  HOPMAJIM30BaTh JNEKTpHYECKyro TpoBoguMocte BAT  ¢danTOMOB
YIQJIEHHBIX OpraHoB W B 86% - Tpu JOMOJHHUTEIFHOM TECTHPOBAHHUHU
aHTHU/IET€HEPATHBHBIX NTPENAPaTOB OMEIIHL. . .

[lonydenHble pe3yabTaThl  yKasplBalOT Ha Hammume y BAT  Hekoi
nH(pOpPMAMOHHON MaMATH O CYyIIECTBOBABILIEM paHee 3a00JICBAaHUH OIPEIEICHHOTO
OpraHa Jake Iocje ero XUupyprudeckoro yaanenms (28).

CymecTByer emie OfHO MCCIEAOBAaHNE HA TY XKe TeMy. ABTOp €ro yTBEp)KIaeT,
9r0 (DaHTOMHBIH O3((PEKT «IPOSBIAETCS KaK HEKHH Clef, OTHOCHUTEIHHO
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JIONITOBpeMeHHas mamsTh Ha npucyrctBue JJHK B manHOM Mecte mpocTpaHCTBa,
HalpuMep, KIOBETHOTO OTJela CHEeKTpoMeTpa cBeropaccesHus. Ilocne ynmanenws
obpasua JIHK n3 npubopa nazepHsIil Tyd IpOJOIDKAECT PacCEMBATHCA Ha «ITYCTOMY
MecTe KIOBETHOT'O OTHEJIEHHS NPHMEPHO TaK, KaK 3TO MMeNo ObI MECTO, eciH Obl
MIPOJOJDKANIOCH 30HAMpOBaHME mpexkHero obpasna JIHK, HO ¢ cymectBeHHO
MEHBUIUM CHUTHaJIOM. OTOT 3ddekt (HazoBem ero ¢GJIHK) mocnme omHOKpaTHOrO
yacoBoro skcrionuposanust JTHK npomomkaercs: okono Mecsiia mim 0ojee U 3aTeM
MIOCTETICHHO HCYE€3aeT WJIM YXONUT 3a TMpeleibl paspellaromieil CrHoCcOOHOCTH
annapaTypsl, HO MOXET OBITh CHOBa BOCIIPOU3BEICH. ..

B npoBomuMBIX 3KCIIepIMEHTax 0co00e BHUMaHUE ObUIO YIEIEHO KOHTPOJIbHBIM
3aMepaM CBETOpAacCeMBaHMS B BO3JYIIHBIX M BOJHBIX Cpelax — MecTrax
MOTEHIMaTIbHON TeHepannu GpantomoB npenaparamu JJHK B KIOBETHBIX OTJeNneHUsIX
crekTpoMeTpoB. M3mMepeHus npoBOIWIN WIH B IIYCTOM KIOBETHOM OT/AEICHUH, WIIH
MOMEIIAJIH Ty/la MycThle KIoBETHI... [locie aToro B kroBeTy BBoAmIN npenapat JTHK
U ToMeland B KioBeTHoe orienenue. [locme wu3Bnedenust obpasno  JIHK
npoctpancTBo HaxoxaeHus JJHK, BeposiTHO, MeHsieT cBouM (hu3nueckue CBOWCTBA.
3TOT PEeHOMEH CTAHOBUTHCSI OCOOEHHO YETKO BHIPAKEHHBIM Ha BTOPBIE — YETBEPTHIE
CYTKH TocIe SKcrioHupoBaHus npenapaTtos JJHK...

[IpomyBka KIOBETHOrO OTACIACHHS CIekTpomeTrpa «Malvern» ra3000pa3HbIM
00€eCbUICHHBIM a30TOM NPUBOAWT K BpeMeHHOMY ucdesHoBenuro ¢JIHK. Ilocie
NpeKpanieHus NpoayBKu nporcxoauT pereneparus GJJHK B treuenne 5-10 Mun.».

Jlajee NpUBOIATCA apryMEHTHI B TIOJIb3Y CYIIECTBOBaHUS (haHTOMA!

«pAHK wu [HK-nepBOMCTOYHUK [alOT B psje CIy4aeB OIHOTHITHBIC
aBTOKOPPEJALMOHHBIE (DYHKIMH PACCEUBAHUSA, YTO HE SIBISIOTCS CIY4alHOCTBIO U
TOBOPHT 00 MX B3aUMHOI PUYNHHO-CIICACTBEHHON CBSI3H;

Cxoxects ocHOBHBbIX uepT GJHK s Bo3mymiHOM M BOAHOW cpen WX
o0pazoBanusi, 3a(MKCUPOBaHHAsI Ha PAa3HBIX MPUOOPaAX;

Bkian mocTOPOHHUX MBIIEBBIX KOMIIOHEHTOB Iocie 3kcroHupoBanus JIHK
MOXKET 3aKII0YaTbCsl B TOM, YTO 3TH KOMIIOHEHTHI B «cmwioBoMm mone ¢GIHK
MPUOOPETAIOT HOBBIE XapPaKTEPUCTUKU U obierdaror peructpamuio camux ¢JJHK»
47).

Kak ko BceMy 3TOMY OTHOCHTBHCS, pElIaTh BaM, 4dHTaTenb. S mpeamoduTaro
cYUTaTh (PAHTOMBI PEaJbHO CYIIECTBYIOIIUMH, Pa3 YK OHH JIaHbl HAM B OLIYIICHHSX,
EKTPUUECUKX HM3MEPEHHUAX DPE30HAHCHBIX PAJUOOTKIMKAX W CBETOPACCESHUH
JIa3epHBIX JIydeH, HO 3TO JINYHOE MHEHHE.

[IpoGrnema cymecTBOBaHMS «3(HUPHOTO TENa» YEIOBEKa SBHO HE «I03peNay 10
YPOBHSI, TO3BOJISIOIIETO MPUHATH OTHO3HAYHOE PEIICHNE — /1A WIIH HET.

CIIE - 3¢ dexr.
Otkpeitue «CIIE»-3¢dexta (Mo mMeHaM NEpBOOTKPBIBATENEH, CapaTOBCKHX
pammodpmsukoB H.U. Cunnnpiaa, B.W. Ilerpocsna, B.A. Enkuna) cpasy ke Oblio
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npu3HaHo BblmaromuMcsi. CoobOmierne o Hem B Nel 3a 1998 1. xypHama
«broMenuMHCKast paaUodIEKTPOHNKaAy o3ariaBieHo: «Ocobas poib CHCTEMBI
MUJUITAMETPOBBIE BOJHBI — BOJAHAs cpela B npupoje». Kpome mepBOOTKphIBaTeNei,
crarpto momnucanu akamemMukun H.JI. Jlesstko, H0.B. I'ymseB, mpodeccop O.B.
Beukuii.

[pouutupyem oruer O.B. benkoro 00 ycrexax ero capaToBcKux KOJUIET:

«Peup umaer o paborax, BbimoiaHEeHHBIX B CapaTtoBckoM ¢unnane MHcTuTyTa
panuorexHuku u snexktpoHukn PAH. B Hux ommceiBatoTcst HOBbIE A(QEKTH NpU
B3aMMOJICHCTBUHM HU3KOWHTEHCHBHBIX MM-BOJIH C )KUBBIMH OpPTaHU3MaMH U JIIOOBIMU
BOJIOCOZICPIKAIIUMH OOBEKTAMU. . .

CymHocTh 0OHapyXEeHHBIX 3()()EKTOB MOXKHO IMOSCHUTH KPAaTKO CIEAYIOIHM
obpazoM. IIpu BO3NEWCTBMM HH3KOMHTEHCHBHBIX MM-BOJH Ha BOJOCOJEpIKAIIUe
00BEKTH (B YaCTHOCTH, Ha TEJO YeJOBeKa) Mpu MomHOCTH mopsaka 1-10 MxBr
MEHSIETCS BEJIMYMHA COOCTBEHHOI'O 3JEKTPOMArHUTHOTO (TEIUIOBOTO) H3JIydeHHs
o0bekTa B JAPYrOM, CMEIIEHHOM [0 4YacToTe (OTHOCHTENBHO YacTOTHI
«GOHIMPYIOIINX» MM-BOJH) IuanasoHe. HauOonee CHIBHO 3TO TPOSBISETCS B
JEUMMETPOBOM JMana3oHe IUIMH BOJIH U YBEPEHHO (DUKCHpYETCs C IOMOLIBIO
YyBCTBUTEIBHBIX NPUEMHHUKOB (paguoMeTpoB). I'7aBHass OCOOEHHOCTh JAaHHOIO
SABJICHUSA COCTOUT B TOM, 4YTO H3MCHCHUC (yBeJ'[I/I‘ICHI/IC) TEIUIOBOI'O M3JIyUCHUS
3aBHCHT OT YacTOTHI «30HIMPYIOIIEro» MM-H3JIy4eHHs M Ha KPUBOW «MOIIHOCTh
TEIJIOBOTO M3JIy4EHHS B JIELUMETPOBOM [Hama3oHe (Ha (PUKCHPOBAHHOH 4acToTe
npueMa) — 4YacToTa M3Iy4eHHS B MM-AMana3oHe» OTYETIMBO HaOII0aloTCs
PE30HAHCHO-10JI00HBIE yyacTKH. Hanboee oTueTuBo 310 OBLIO 3apErHCTPUPOBAHO
BONMM3U Tpex pe3oHaHcHbIX uactor: 50,3; 51,8 m 65 ITu. Takum o6pazom,
9KCIIEPUMEHTAIBHO OOHAPYXKEHBI eIIe HECKOIbKO MHTEPECHBIX OHOJIOrHYEeCKH
3HAYUMBIX YacTOT B JIOMOJHEHHE K YK€ M3BECTHBIM M HCIIONB3YEMBIM B MEIHUKO-
OMOJIOrNYeCKO! TPAKTHUKE. . .

B 3aximroyeHwe crnegyer OTMETHTh elle OOWH HHTEPEeCHBIH I QeKT:
OMOJIOrMYeCKHH PE30HAHC MOXKHO HAOIIONATh JIMIIG IPH 3HAYEHHSAX MOLIHOCTU B
KBY-nuanazone B mpezenax 1-10 MkBT, a mpu MEeHbIIUX M OONBIIUX 3HAYCHHUSIX
MOIIHOCTH pe30HaHCHBIE OH(¢deKTsl He HaONIoJaroTCcs, 4YTO HaXOOHTCA B
KadeCTBEHHOM COTJIACHHU C TEOPETHIECKUMU OrfeHKamm» (17).

Y naunsiii TepMuH i 0003HaueHust xapakrepa CIIE-addekra npugymana HO.I1.
Uykosa: mieneBoit 3¢dekr. upuna menun no mommoctd — 10 MHKpOBATT
(CTOTBICSTIHAS TOJIS BATTA).

Kakum 00pa3oM MHJUIMMETPOBBIE BOJHBI «CapaTOBCKHX» YaCTOT INPOHHKAIOT
BIIIyOb BOJBI M BOZOCOAEPIKAIINX OOBEKTOB?

«IIpn obmydeHUH OWOIOTHMYECKUX OOBEKTOB CIAOBIMH AIIEKTPOMATHUTHBIMU
BOJHAMHM Ha O3THX YacTOTaX HMMEET MECTO 3axXBaT MOJEKYISPHBIMH BOAHBIMU
OCLMJUIATOPAaMH ~ YacTOT  BHENIHET0 CHTHAJA W YCWIEGHHE [0  THIY
CHHXPOHU3MPOBAHHOW T'€HEPALIMH WITH PEreHePaTHBHOIO YCHICHHS. BoMHBI Ha 3THX
YacTOTaX PaclpOCTPaHAIOTCS B BOJHBIX CpPelNax C OYEHb MaJbIMHM HMOTEPSMHU... U,
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TEM CaMbIM, MOTYT IIPOHMKaTb Ha OOJBIIYI0 TIIyOMHY O0JIy4aeMoro oOBEKTa,
BOBJIEKasl TIIyOMHHBIE CTPYKTYPHI B TPOIIECC B3aUMOJICHCTBUSI CO CIaObIM BHEIIHUM
curHasgom» (34).

ConepXuT JM TPUHUMAEMBI W3 OpraHM3Ma B JICIIMMETPOBOM JIMAIla30HE
LIYMOBOH PaJHOOTKIIMK JIOMOJHUTEIBHYIO HHPOPMANNIO O BHYTPEHHEM COCTOSTHUH
yenoBeka?

«IIpeobpazoBanue paamoBoaH w3 MM B [IM jguama3oH NpPOMCXOAWT B
pe3ynbTare B3auMOJASHCTBHS MM-PaJMOBOIH CO CPElOW Ha MOJEKYJSIPHO-TIONIEBOM
ypoBHe. M Kak NpPOAYKT ATOr0 B3aWMOJCHCTBUS, pPaJHOBOJHBI NPUOOpETAIOT
nHpopmanuio 0 6noPU3NIECKOM COCTOSHUM OpraHu3Ma. TakuM oOpa3om, BHEIIHEe
MM-HM3JIydYeHHE CTAHOBUTCS 3O0HIUPYIOUIMM. VIHTEHCUBHOCTH IPUHHMAEMOro C
opraHm3Ma paccesHoro JIM  paaguocurHaza B JJaHHOM ~ ciydae — Oygmer
MPOITOPIIMOHANIbEHA  MOJIEKY/SIPHO-BOJIHOBBIM ~ HapylleHHWsIM B Ouocdepe, T.e.
SHTpOIUM.» (48).

HanbGonee akTUBHO y4acTBYIOT B  paJMOOTKIMKE HMMEHHO OOJBHBIE,
IMMaTOJIOTUYECKU H3MCHCHHBIE TKaHW W OpraHbl C MAaKCHUMAaJIbHBIMH MOJIEKYISPHO-
BOJIHOBBIMU HapyIIeHUsMHU B Ouocdepe, 4TO U MOCIYKHIO OCHOBOW ISl CO3AaHHS
ne4eOHO-arHocTUY ecKoro komiuiekca «CAPy.

«/luarHocTMKa C TIOMOIIBIO KOMIUIEKCA CBOJMTCS K PaHMOMETPHYECKOM
perucTpaluy CreKTpa B 00J1acTH TpeX PE30HaHCHBIX NMHKOB... Hanbonee yeTko 3TH
pe30HaHCH! (PUKCHPYIOTCS Ha y4acTKax KOXKH, KOTOPBIE SBIISIOTCS T€OMETPHYECKOMH
npoeKknueld OONBHBIX OpPraHoB MalueHTa. Jlajgee CHATas 4YacTOTHAs 3aBUCHMOCTD
CpaBHHMBAeTCA C «3TaJoHHOI» (y 3mopoBoro uyemoBeka — ABT.). Ilocime s3toro
BBIOMpAEeTC pE30HAHCHAs YacToTa, BOMM3HM KOTOpoW HaOmionmaercs HamOobliee
OTJIMYME PE30HAHCHOM objactu oT JtanoHHod. Jleuenwe ¢ mnomorupio KBY-
reHepaTopa IPOM3BOOWTCA 1O TeX IIOp, MOKa He Oymer 3apHUKCHPOBAHO
YIOBJIETBOPUTEIHHOE COBIAJIEHNE YAaCTOTHOM 3aBHCHMOCTH TEIUIOBOTO M3IydEHHUS
TanyeHTa ¢ dTAIOHHON (7).

ITo cyru nema, ecnu mepeBecTH COAEPKAHUE 30HAUPYIOUIETO MUIJIIMMETPOBOTO
paznuo3amnpoca Ha 4eJIOBEYECKUH sI3bIK, OH pacnaiieTcsl Ha JiBa OTIENbHBIX BOIpPOCA
Bpaua MaIyenTy:

1. TTokaxwu, rae y Te0st 6omut?

OtBeT cCuHMTBIBaeTCS C KOXHBIX IIOKPOBOB OOJIBHOTO  JEIUMETPOBBIM
pazuoMETpOM;

2. Ckaxkul, KaKOH MIJUTIMETPOBOM BOHOW TeOS TONEYHTD?

OtBer moxydaercs M3 CpaBHEHMSI TOKa3aHWH JENUMETPOBOTO PagOMETpa C
YaCTOTHOM XapaKTEPUCTUKON 30HAUPYIOLIETO U3JIY4YEHHUSI.

«Kommeke «CAP» xopomio 3apekoMeHmoBan ceOs MpH JICYCHUH Pa3IHIHBIX
3aboneBannii YeioBeka. HamOoree BIeUaTIISIONIME IAaHHBIE OBUIM TONXYYEHBI B
MeNaTpUN NpU JICYCHUH AETe C 3a00NeBaHMSIMH IMUTOBHIHOW >KENe3bl (OKOIIO
ThIcT4H O0NbHBIX). [Ipu 5TOM NeueHne ¢ ncrmonb3oBanueM Komiutekca «CAPy gacto
HCKITIOYaeT He0OXOMMOCTh B ONEPAIlIOHHOM BMemaTenbeTe) (7).
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Xopomo, KOHEYHO, HO Ha BCSKYIO OOYKY C MEIOM Haimercss ¥ BeApo AEITS.
Beme MBI BHIENTH, YTO HAa MOIHOCTSAX cBbme 10 MKBT/cwm? CIIE-3¢ddexr,
PaIMOOTKIMK Ha BHeNIHee oOiydeHHe mnpekpamiaercs. OTKIMK IpeKpamaercs, a
IIPO3PAYHOCTH BOJBI JUISI MM-BOJIH «CapaTOBCKHX» YacTOT coxpansercs. Uto Oynet
IPY TATbHEUIIEM YBEITHYSHUH UX MOIIHOCTH ?

«bonpiMe MOLIHOCTH  3JEKTPOMAarHUTHBIX BodH (OMB), mpu  KOTOpBIX
aMIUIMTy/la KOJIEOAHWH OCHWUIATOPOB CTAHOBUTCS CPaBHHUMOW C pacCTOSHHEM
MEXIY HHMH, BBI3BIBAIOT POCT JHMCCHUIIAIIMM M, COOTBETCTBEHHO, CMEICHHUE
WHTEpBaIa PE30HAHCHOT'O B3aMMOJICUCTBHS B CTOPOHY MEHBIIMX 4acToT. [ToaTomy,
€cJM BHauaje 4vacrora najarounieii OMB Haxoamnach B MHTEpBajie PEe3OHAHCHOT'O
B3aMMOJICHCTBUSI, BCKOPE OHA OKa3bIBAeTCS BHE ITOr0 HMHTEpBajia, PE30HAHCHOE
B3aMMOJICHICTBHE C CUCTEMON OCHWJLISITOPOB MPEKPAIAeTCs, U BOJHA IOTJIONIAETCS
Ha MOBEPXHOCTH 00bekTa». [Touemy?

«IIpu BBICOKMX MOTOKax MomiHocTeil mopsmka 10?2 mBr/cm? u Gonee jnaxe Ha
PE30HAHCHBIX YacToTax MOIIHOCTH DMB noctaTodHO A7 pa3pylieHus BOIOPOAHBIX
CBsi3eil B BOIHBIX Cpeax Ha TIIyOWHBI B JIECATBIE JJOJIIM MUKpoMeTpa. Paspymaembie
IIPU 3TOM T'eKCarOHAIBHBIE MOJIEKYJISIPHBIE OCIULIATOPHI SKPAHUPYIOT PE30HAHCHOE
B3aUMOJIEHCTBIE MM-BOJIH CO Cpeoii». [lomoykeHne MOXXHO OTYaCTH HCIPABUTh, HO
He Hajgonro: «IloacTpoikoi 4YacTOTbl MOXHO BOCCTAHOBUTHb PE30HAHCHOE
B3aUMOJIEHCTBHE, KOTOPOE BHOBb IPEKPAIAeTCs C BBIXOAOM OCHHJUISTOPOB H3
00J1acTH pe3oHaHca MoJ JeHCTBUEM HapacTatoliel nuccunauu.» (17).

Taxum 00pa3oM, MM-BOJHBI «CapaTOBCKHMX» YacTOT Ha OOJBIIMX MOILIHOCTAX
CHayajla «pacKauuBaroT», AECTPYKTYPHPYIOT MIPOHULIAEMYIO CpPELY, a IIPU Mepexoe
MOIITHOCTH uepe3 U3BeCTHhIH mopor — 100 MB1/cM? (necsitas nons  BatTa),
pa3pyLIaoT MOBEPXHOCTHYIO CTPYKTYPY BOIbI, JKPaHUPYIOTCS ee OOJOMKaMU H
yTPauuBalOT CIIOCOOHOCTH NIPOHUKATH BHYTPb.

Ilokazasncs HMHTEPECHBIM BOIPOC: YTO UYYBCTBYET MO3I UEllOBEKa B Hadaie
«XOJOAHOTO KumIeHHus» Boabl B HeM (75% mo macce), korma «packaykay ee
CTPYKTYPBI IPOUCXOAUT YK€, IO KONeOaHU CTPYKTYPHBIX 3JIEMEHTOB HE CTAJIHU elle
CPaBHHUTEIBHBIMU C pa3MepPaMH CaMHX CTPYKTYp?

[Ipon3Bomunuchk CHenUaNbHBIE HCCICAOBAHMA 10 H3YYCHUIO  BIWSHUSA
Pa3IMYHBIX BEUIECTB HA CBOWCTBA BOAHBIX CTPYKTYp. OKa3aioch, YTO BEIIECTBA —
CTUMYIIATOPHL, - Kodemn, Oemerpun, a Ttakke KBY-BomHBI Majoif MOIIHOCTH
CTPYKTYPHUPYIOT BOIY, a THJIOBBIM CIHMPT M HapKOTHUKH — aHECTE3MKH HeMOyTai,
OKCHOYTHpaH, ypeTaH, JeCTPYKTYPHPYIOT, pa3pyIIaoT BOIHBIE CTPYKTYPHL. (17).

B wnTore mosmygaeMm: MHKPOBOJHBI «CapaTOBCKHX» YaCTOT MAaIOW MOIIHOCTH
OKa3bIBAIOT HA 4YEJIIOBEKAa BO30YKHaroliee [eWCTBHE, AaHAJIOTWYHOE JICHCTBHIO
KoerHa, U3TydeHre OOJBIION MOITHOCTH MOJO0HO BOIKE W HapKoTHKaM. U To, m
JPYroe TUIOXO: «CYIIECTBYIOT ONpEAeTICHHBIE HHTEPBAJIBI ONTUMAIBHBIX TAPaMETPOB
CTPYKTYPH3ALUH ¥ CHHXPOHHW3ALMH BOJHOBBIX IIPOIECCOB OMOCPENbI, OTKIOHEHHE
OT KOTOpBIX, KaK B CTOPOHY «3aOpTaHH30BAaHHOCTH», TaK W B CTOPOHY
«J€30praHu3arm» ONOCPEeIbl COOTBETCTBYIOT naTonorum» (17).
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C omHOM CTOpOHBI, BO3OY)XIEHHE, C JpPYrod ONbSHEHHE W TOPMOXKEHHUE
(HapkocenaTHHBIN 3(EKT, MBI YK€ BCTPEUAIIUCh C €0 YIIOMHHAHWEM B HCTOYHHKE
(16). INocepenuHe yAOBOIbCTBHE, MOTy4aeMOe OOIBHBIME OT JEHCTBHS MM-BOITH BO
BpeMsi ceaHca, 0 KOTOPOM PacCKa3bIBaIOT MHOTHE BpauH, TeJOHUCTHYECKUI 3 PeKT,
YIIOMSIHYTBIH B TOM ke ucrounuke (16).

W3 npyroro mcrouHmka (21) MBI y3HAIWM B Hadaie 0030pa, 4TO BO3OYKIATH U
TOPMO3UTh IICUXHUKY YEJIOBEKa MOXKHO Ha BoiHe 2 MM. Cpenu NepeducleHHBIX B
(17) «capatoBckux» yacror Ommkabimas F = 105 I'T, 4yte MeHbIIe 3 MM, HO
JieTIaeTcs JTF000MBITHAS OTOBOPKA: OOHAPY)KEHHE CIICIYIOUINX PE30HAHCHBIX 4acTOT
MOXHO 0XHJIaTh, Hanpumep, BOmm3K F = 150 [Ty = 2 MM poBHO.

OTO BCe, YTO YOaJOCh HAaWTH 00 OTKPBITUM CapaTOBCKUX PaJdOPH3UKOB.
[NosiBUITOCH MHTYUTHBHOE yOoexaeHue: myonnkanus 1998 r. Tak ke, BTOpUYHA, KaK U
nyonukanus 1996 r. (A.5. Katun), Ho aBTropsl ee, H.W. Cununpin, B.W. IlerpocsH,
B.A. EnkuH, JeHCTBUTEBHO SBISIOTCS TEPBOOTKPBIBATENIAMU 3 dekHa.

B 3akmiodueHue TpaaWIMOHHBIM Y)Ke BONpOC: TaK IOJE€3HBI WM BPEIHBI,
JKENTAaHHBI WJIM HEeXEeNaTeNbHBl Ui JIIoJed MHuuInMeTpoBble BonHBI? Komy dTo
HpaBUTCA, 1a?

Paznen 4.

Jena cepaeunnlie.

Y HEKOTOpPBHIX IOMOMNBITHBIX OCTaeTcs MOCIe MEePBBIX JIET XKHU3HH in vitro (B
NpoOUpKe) BOCIIOMHMHAHME: IIPOCHINACIIbCS HOYBIO HAa CHMHE, B TPYAH OCTpasd,
pexymas 00ib, IOHMMaellb, YTO HE3AOPOB, MPUIIOJHUMACIIL TOJIOBY, IBITAACh
1o3BaTh ONM3KMX... Bomb cTpammo HapacTtaeT, cepiue pa3pblBaeTcsi, MOSBISCTCS
IypHOTa, IUIBIBYT OTHEHHBIE KPYI'W Iepe] Ila3aMM, XOlol B Horax... B romose
MBICIIb: 3TO JapOM HE IPOHIET, 3TO KOHEIl, CMEePTh. 3aKpbIBAaeIb IJla3a U JISKHUIIb B
a0COJIOTHOI HEMTOABMKHOCTH, IIEPEKUBACIIb OCTIESAHNHE MUHYTHI J)KU3HMU. . .

OtkpeiBaemp Taza... CBeryo, comHeyHo, Tuxo. llleBenump mnanpnamy,
MOBOpAYMBACIIL TOJIOBY... HuKakoro orkimka, OOMM HeT, cepAue CHOKOHHO.
OCTOpOXXHO CaAUIIbCS B IIOCTENH, MEJICHHO OJEBAelIbCs, BHIXOAWIID U3 TOMA...
Bce mpommio 6e3 criena, kak Oyaro HU4ero u He ObUIO... OOBIYHO HE CBS3BIBAIOT
CITyYMBIIETOCS C MPOUCXOISIINM BOKPYT, Majo JIM 4YTO OBIBAacT CO 310pPOBbEM
YernoBeKa OJMH pa3 B KHU3HH, HO «IOCIECAHNE MUHYTBD) He 3a0BIBaIOTCA.

YroOBl MOHATH, KaK 3TO JENaeTcsl, MO3HAKOMHUMCS CHadaja ¢ TpoliieMaMH,
CYIIECTBYIOIIMMH IPU OOBSICHEHWH pabOTHI cepiia, a MOTOM C THIOTE30H, MX
pelaome:

«Mozenp KpoBOOOpallleHHs, OCHOBaHHAs Ha TEOPHH YIPYTOro pes3epByapa,
SBJIAETCSl HanOoJiee PaclpOCTPaHSHHOM, OJJHAKO OHA HE MOXKET OOBSICHUTh MHOTHE
nporuBopeurs. Ecmu MomHOCTE BEIOpOCa IyIBCHPYIOMIETO Hacoca (cephma)
HEW3MEHHA, I[OYeMY IpU HaJMYMM MHOXECTBA COINPOTHBIICHUIl JaBIICHHE
BO3pacTaer OT IeHTpa K nepudepnu? B vacTHOCTH, MoyeMy AaBIE€HHE B HIDKHHX
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koHeyHOCTsSX Ha 10-20% BEIIIE CHCTEMHOrO, 0cOOEHHO y croptcMeHoB? Ecmm
TONIBKO TOTOMY, YTO CTCHKH TMEpUPEPUICCKUX COCYIOB IMOYEMY-TO BCE OOJbIIE
MEXaHUYECKH PACTATHBAIOTCS OJHOH W TOW JK€ IYJIbCOBOH BOJIHOM W MOIHEE
OTBEYAIOT HA ATO PACTSDKEHHE, TO OTKyIa Oepercs 3HeprHus IS BO3PACTAOIIETO IO
MOIITHOCTH OTBeTa? BO3HMKAET sIBHOE MPOTUBOPEUUE 3aKOHY COXPAHEHHS SHEPTHH.
Heyxenu te 13% u3HavanbHOM SHEPTUU, KOTOPHIE COXpaHsET CTPYS KPOBU B Hayae
BEHYJ JOCTATOYHBI, YTOOBI B BEPTUKAIBHOM IIOJIOKCHHH Tella IPOTOJIKHYTh K
CepJIly MUHYTHBIH 00beM KPOBH U 00ECIICUUTh BEHO3HBIN Bo3BpaT? [IpuueM o0beM
BEHO3HOH CETH BO MHOT'O pa3 OOJIbIIIe apTepHUATEHOM.

Hcxonms w3 3akoHA HAWOONBIICH IEJIECOOOPAa3HOCTH B JKUBOM OpraHU3ME,
BOOOIIlE HEMOHATHO, MOYEMY JACATEILHOCTh OIPOMHOIO0 MACCHBAa MBIIII] COCY/IOB
HaZ0 OOBSICHATH C TMO3UIMA MEXaHWKH M THUAPOJUHAMUKHA. Bemp Bce OcTalbHBIC
MOMEPEYHO-TIOJIOCAThIC M TJIAJKHE MBIIIIBI COKPAINAIOTCsI, KaK MpPaBWIO, B
pe3yabTaTe BO3JCHCTBUS IMOCBUIAEMBIX HEPBHOW CHCTEMON  3JICKTPHYCCKUX
UMILYJbCOB... MOHO BO3pa3uTh, YTO B LIEHTPAJIBbHON HEPBHOM CUCTEME >KMBOIO
OpraHnm3Ma HE€ BBIABJICH ILICHTP, KOTOprﬁ 06ecnqu/IBan 6])1 HOCTOS[HHyIO noL[aqy
UMIIyJbCOB  JJIi  PUTMMYECKOM  JEATENBHOCTM  cocynoB. Her  Ttaxke
COOTBETCTBYIOIIUX CHELUAINU3UPOBAHHBIX HEPBHBIX IIPOBOAHMKOB. IIpupona
pelia 3Ty npodiemMy MpeeibHO MPOCTO U PALOHAIBHO, HCXO/ISl, B TO KE BPEMs,
U3 OCHOBHBIX CYILECTBYIOIIMX 3aKOHOMEPHOCTEN )KMBOM MaTEPUH.

Benymumu H3ITy9EeHUSIMH YeJIoBeKa, HECOMHEHHO, SIBIISTIOTCSI
3NeKTpoMarHuTHele n3nydenus (OMU) mo3ra u cepana ... YacToTHele mapaMeTpsl
OMMU cepania ¥ TOJIOBHOTO MO3Ta HAXOAATCS B OJHUX U TeX ke rpanuuax ot 0,05 mo
100 T'u. B HefipoHax TOJOBHOIO MO3ra, KapAMOMHOLUTAX — BOAMTENAX pPHUTMA
cepIila MPOMCXOOUT HENpephIBHAS TEHEepalys JJIEKTPUUECKUX HMITYIIBCOB.
I'eneparust UMITyTECOB M JIBIDKCHHE BHYTPUKJICTOUHBIX M BHEKJIETOYHBIX TOKOB
WHAYIHUPYET BO3HUKHOBEHHE HEMPEPHIBHO MYNbCHUPYIOMIUX [0 HECKOIBKUM, B TOM
Ypcie, BEKTOPHBIM IapaMeTpaM »JJeKTPHUYECKMX © MAarHuTHbIX moiei. [luk
3MeKTpoMarHuTHoro wu3mydeHuss (OMUM) cepama B KakXIOM KapAHOLUKIE —
pe3yNnbTaT OBICTPOrO PACHPOCTPAHEHHS BO3OYXKIACHHS MO MHUOKapAy KENyIO0YKOB,
MPEIIIECTBYIOMIET0 WX COKpameHnio. [IMK u3dydeHHs KpOBH — pe3ynbTaT
YCKOPEHHUSI DSJCKTPUUECKH 3apsHKCHHOW KPOBH MPU  COKPALICHUH IKETyJOYKOB
cepaua. I[lymecamms BOJHOBBIX W3IYYEHHH CepAIla M BOJTHOBBIX M3IIyYCHHH KPOBH —
CIIEZICTBHE JIBYX HEpa3pBIBHO CBSA3aHHBIX 3BCHHEB. BOTHOBEIE IMOJIS, TEHEPUPYEMEIE
B OpraHHU3Me, HECOMHEHHO, KOMOWHUPYIOTCS, 00pa3ys MaTTePHEL.

st opraHu3mMa B LIEJIOM OCHOBHOM YaCTOTOM SIBJISIETCS 4acTOTa CepALa, KOTOpoe
CO3J1aeT AIIEKTPOMATHUTHYIO BOJIHY C JUTMHOM, PaBHOM POCTY denoBeKa (M3 aHaIn3a
OKT BHIHO, 9TO Ha YPOBHE CepAla JJINHA BOIHBI paBHA Y4 OCHOBHOW JITUHEI A 0)-
PacnpocTpaneHne »Heprud B OpraHW3Me HAET IO COCyAaM, a B MecTaX uX
COTIPIKOCHOBEHUS C HEpPBaMH — MEPEXOMUT Ha HEpBHBIC NMPOBOMHUKHU. lIpm 3TOM
COCYIIBI UTPAIOT POINIb BOMHOBOAA. [IpW irHE BOTHOBO/IA, HAMHOTO IIPEBBIIIAFOIICH
IMPUHY, KaK U3BECTHO, OCHOBHAS YacTh SHEPTHH PACHPOCTPAHICTCS 32 MpeAeTaMu
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€ro0 - B OKPYKAIOIIMX TKaHSIX, ONpeAenss UX NoJsIpu3aluo. B HeM3MeHHBIX cocyaax
YCTAaHABIMBAIOTCS O€ryiias BOJIHA, NPU TMOBPEXKICHHH WM PE3KOM H3MEHEHHUH
COCYIUCTOM CTEHKHM — CTOs4as BOJIHA, BO3HHMKAET «3aTOpP» D3HEPruH. Tak Kak
KpYIJIBIA AMAJIEKTPUYECKUM BOTHOBOJ HE UMEET KPUTUYECKOW BOIHBI, TO HA OJHOU
YyacToTe paboTalOT COCYIbl Pa3HBIX JUIMH... U3 BCEX 000IOUEK apTepHH HanOOIbILEeH
AJIEKTPOIIPOBOHOCTHIO 00JIaZlaeT HEMPEPHIBHO CMayMBaeMas KPOBBIO BHYTPEHHSS
obonouka. IMeHHO 10 Hell, BeposTHEE BCEro, paclpoCTpaHsIeTCcsl HAyIIas OT cep/ua
3IEKTPOMAarHUTHAs BOJIHA, YTO KCTaTH, CBOMCTBEHHO IIWIMHIPUYECKUM BOIHOBOAAM
kpyrioro ceueHus. Ckopee BCero, Mo COCYIHCTOM CTEHKE BIEpend IyIbCOBOU
BOJIHBI PAacHpPOCTPAHSETCS MUK 3JIEKTPOMArHUTHOTO M3JIy4eHHUs cepina (KOMIUIEKC
QRS). OnHOBpeMeHHO aBUraetcs muk IMU KpoBH, KOTOPOE HEPA3PHIBHO CBI3aHO C
OMU cepana. VIMeHHO 3TM HMMMIYJAbCHl M BBI3BIBAIOT JACHOISPU3ALUIO KIETOK
IVIAJIKUX MBI COCYJIOB Yy KOTOPHIX MOTEHNIMAN JeHCTBHUA C MOCIEAYIOIIHUM
COKpAIlleHHeM BO3HHMKAeT JIUIIb MPHU TMOCTYIUICHHH K HUM CEPUHM HMITYIbCOB C
4acToToi 1 UMI./cek. u BhIIe. .. [J1ajKue MBIIIIBI apTEPU AIACTUYIHO-MBIIIIEYHOTO
U MBIIIEYHOTO THUIIA BIUIOTH A0 MEJIKHUX PACIONIOKEHBI KOCO U IMOMEPEeYHO K
IUaMeTpy. A 3HauuT, MOTYT COKpamlaThCsl M TPOJOIBHO, Kak Obl IMPOBOXas,
BBIJIaBJIMBAas BOJHY KPOBH, TEM CaMbIM IOBBIIIAsl JaBJieHHE B MPOCBETE B MEPHON
JUACTONBl ... YeM TOJIIE MBIIIEYHBI CIOH cocyna, TeM MOIIHEe OTBET Ha
AIEKTPOMATrHUTHBIM MMITYJIbC ceplia. A TMOCKONbKY XHMIKOCTh HEC)KUMaeMa, TeM
BBIIIIE CHCTOJIMYECKOE JaBJICHUE KPOBH. OTHM OOBsICHSIETCS OoJiee BBICOKOE
JIaBJICHUE B HW)KHUX KOHEYHOCTSX BOOOIIE (TaK KAaK MBIl HHKHUX KOHEYHOCTEH
pasBUTHL OoOJbllie), U y CIOPTCMEHOB B YacTHOCTH ... llpencraBnisercs, 4TO
BEIYIIMM 3JIEMEHTOM CHCTEMBI SBIISIETCA JJIEKTPOMATHHUTHOE H3IyYeHHE cepila,
KOTOpOE€ KOOPAWHHUPYET M PEryaupyeT B LEJIOM COKPATUTEIBHYIO NEeSTEIHHOCTD
IJIAIKUX MbIII cocynaoB... Cepame, B CBOIO OdYepedb, HAXOMUTCA O]
PETYIUPYIONMM  BIHMSHHEM OJYKIAIOIIEro © CHMIATHYECKOrO HEPBOB C
LIEHTPAIBHBIM MPECTABUTEILCTBOM B 00JaCTH CTBOJIA MO3Ta M TUIIOTaIaMyca. . .

CrnemoBaTelbHO, CYIIECTBYET M WUIPAeT OTPOMHYIO POJIb B KPOBOOOpAIEHUU
«mepudepuieckoe ceple», CHHXPOHU3aIMs PabOThl KOTOPOro MO OTHOIICHUIO K
KOJIE0aHMSAM MEHTPATBHOTO CepAlla OCYIIECTBISIETCS 3a CUeT PaclpOCTpaHEHHUS
AJIEKTPOMATHUTHBIX M3IYUYEHUH Cep/ria Mo MPUHITUITY Oeryieii BOHBD (49).

JlocTaTouHO BBECTH B OpPTaHU3M 4epe3 OHOIOrHYecKH aKTHBHBIE TOYKH M KPOBb
B MmpoTuBO(a3y CepJeyHOil BOJHE COBMAJAIOIIYIO0 C HEH M0 YacTOTe W aMILTUTYIC
BCTPEUYHYIO BOJHY, YTOOBI OHHU TOTacHid APYr Ipyra W YIpaBICHHE CEPAEYHO-
COCYIMCTON CHCTEMOI OBIIIO HAPYIIEHO WM MPEKPaIeHo. JTo emle He CMepTh, He
«rmmocienHue MHUHYTB». CyIIecTBYIOT TPOMEXKYTOYHBIE, INAISIINE BapHUAHTHI
BO3JCUCTBUA. UTO UYBCTBYIOT IONONBITHBIC JIFOIM, HAXOMSIIMECS MO TOXOOHBIM
JaBJIEHUEM, OyIIEeT paccka3aHo BO BTOPOH YacTH KHHTH.

Hcnonp3yroTess M BO3MOXKHOCTH BIHSITH Ha paboTy cepAma B ONEpaTHBHBIX
LEJSAX CIIETICTYKO U KaK 3TO BBRITISAUT? MoOXeT OBITh TaK, IIUTHPYIO:

«OnanH W3 pabOTHUKOB BOSHHOM pa3BEAKH paccka3al MHE, YTO TeHEpabl,
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YHIWKeHHble AdraHucraHoOM, BBIHAIIMBAIA HACI0 BBECTH BO BCEX CTpaHax
Bapmasckoro norosopa, Bkmodas U CCCP, BoeHHOe MOJOXKEHHE IO 00pasily
[onpmm. Ho mocie KoHYMHBI AHIPOMNOBa HY)XHO OBIIO 3aMeTaTh cellbl HAMEUEHHOH
ABaHTIOPBIL:

2 nekaOps 1984 r. B pe3ynpTare «OCTPOH CEpACYHONM HEIOCTATOUHOCTH
ckoruaicss wieH [TomutOropo IIK CEIIl, MunucTp HanmoHambHOH 00opoHsl ['JIP,
reHepas apmun ['opman.

15 nexabps. Ha 59-M romy ®u3HH, B pe3ylIbTaTe «CEPACYHON HEOCTATOUHOCTH
ckoporioctmxkHo ckondancs wieH [[K BCPII, munuctp oboponsr BHP renepan
apmun Onax.

16 nexabps. Ha 66-M rony ®Hu3HH, B Pe3yJIbTaTe «CEPACYHON HEOCTATOUHOCTH
CKOPOTIOCTHKHO CKOHYAJICS MHHUCTP HanuoHanbHOU o0oponsl UCCP, unen 11K
KIIY, renepan apmuu JI3yp.

20 nexabps. Cxonvancs wieH [lomutOropo IIK KIICC, muHUCTp 0OOpOHBI
CCCP, Mapman Coserckoro Coro3a Y CTHHOB.»

[Turata B3sita u3 cratbu A.H. SxoBneBa «J/lukraTypa nBoesnactus» B «Hopoil
razere» Ne60 ot 18-20 aBrycra 2003 r.

51 He 3Hat0, a Anekcanip HukonaeBnd He nuiier, ot kakod Ooneznu ymep J1.®.
YerunoB. Ho XOpollo IOMHIO BBICTYIUIEHHE IO TENEBUACHUIO €0 IEPBOrO
3amecturens, IyaBHOKOMaHayromero PakeTHbIMH BOWCKaMu —CTPaTErM4ecKoro
Ha3zHaueHus: Mmapiiana Tonyoko 18 HosiOpst 1984 r., B JleHb pakeTHBIX BOMCK U
apTiulepur, Korja oH Haszajd Munucrpa oboponst CCCP mapmana YcruHoBa
Munuctpom o6oponst CCCP MapiuanoM Y CTHHOBBIM, U TOJIBKO. . .

Oos3atenbroe: «Unen [Momuroropo LK KIICC, Munucrp o6opoust CCCP,
Mapman Coserckoro Coro3a ToBapui] YcTuHOB Jmutpuii demopouu» ObLIO
CaMbIM HETIO3BOJIUTENIFHBIM  00pa30oM COKpallleHo B Hauboiee MOJIUTHYECKH
OTBETCTBEHHOM MecTe... YOeXIeH, He Yy MEHs OJHOro, Yy MHOIHX, CIYIIaBIIUX
npazaHu4Hoe oOpaienue TonyOKo, M Mpexk/e BCero y KOMaHIUPOB BCEX YPOBHEMH
BCEX BUJOB U POAOB BOKCK, NOSBWJIACH TorAa poranka: Jmutpuii @enopoBud He B
nopsiike. Bo3MOXXHBI HEOKUIAHHOCTH.

A.H. SIxoBneB ynomunaet B ctatbe uMmsa JL.U. bpexnesa. B opranmzanum, rue
paboran B 1982 1. (ee COTPYAHHKH, MOMHMO TPSMBIX CBOHX OOS3aHHOCTEH,
WCTIONB30BATMCh ~ MUKPOBOJHOBHKAMH IS  HAPYKHOTO  HAONIONCHHUS |
JEeMOHCTparu KOHTpost), mopTpeT JL.U. bpexxneBa cHSUIM cO CTEHBI HE3aI0ITO 10
OKTAOphCKUX Tpa3mHukoB 1982 1. 7 HOSIOpS MBI BHIAECTH IO TEJIEBHUACHUIO
I'enepanpHOro cekperaps Ha TpuOyHe MaB3oles, a CITyCTs HECKOIBKO THEH OH ymep
OT OCTAaHOBKH CepIlla BO BpeMsi CHA — TaK, MOMHHUTCS, OBUIO HAIMCAaHO B
MEIUIITHCKOM 3aKITFOYCHUH O €T0 OOJIe3H! U MIPUIMHAX CMEPTH.

Hudero He yrBepkmar0, OTIMYHO TIOHMUMAIO: Takas CMEpPTh, B TAKOM BO3pPacTe,
TIPU TAKOM COCTOSTHUH 3JI0POBbS BIIOJTHE €CTECTBEHHA.
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ITamATHL KPOBH.

[Tpu mepBoM >xe npourennu 3ameTkn A.Sl. KatuHa cTasno scHO, BO-TIEPBBIX, YTO
TaKk paspemraercsi Mapagokc MEXAy (PakToM NpaKTHUECKH MOJHOTO ITOTJIOMICHUS
MUJUIUMETPOBBIX BOJH YK€ B KO)XKE€ YEJIOBEKAa M JKMBOTHBIX M TaK >K€ TOYHO
YCTaHOBJICHHBIM (DAKTOM HMX BO3JIEWCTBHS Ha BHyTpeHHHE opraHbel. Kposb (83%
BOJIBI), SIBJISIETCS. OCHOBHBIM (HO HE €JMHCTBEHHHIM) IPHEMHHKOM IOCTYMAIOIIETO
CHapY)XH M3ITy4eHHs. BocnpuHUMaeT ero B MOJIKOXKHBIX Kamwuisipax Ha riayoune 0,2
MM OT MOBEPXHOCTH KOXKH M B T€YEHHE MUHYTHI Pa3HOCHT MO TeJy, IO/IaeT B caMble
OT/AaJIeHHBIE €ro YIOJIKH U TaM Nepern3IydacT;

BO-BTOpPBIX, 3aWHTEpECOBaja Yacrota M QopMa TNEepeU3TydeHHOro BOHOM
curHaia. CoBIaaloT I OHK C YacTOTOH M (opMoil (HenpephIBHBIA MM APOOHBIH,
HalpyMep) Najaromiero Ha BoAy curHana? YTo dYacTora NpH Iepen3iy4eHHH
COXpaHsIeTCs, BBIICHWIOCH IO pe3yibTaTaM JIe4eHHs OONBbHBIX aKTHBUPOBAHHOMN
BOJIOM, OHM OKa3aJUCh TAaKMMH JK€, KaK MpPU HEMOCPEICTBEHHO alapaTHOM
BO3JIEWCTBUU Ha Joziei. [loaTBepkieHne coxpaHeHHs JIPOOHOCTH CUTHAJIA, MYCTh
KOCBEHHOE, yAaJIOCh HalTH B HcTouHMKE (50):

«O06nyueHHbIH W HEOONyYeHHBIH 00pasibl (POPMEHHBIX 3JIEMEHTOB KpOBH,
TPOMOOITUTOR U JPHUTPOIMTOB, UMCIONINE OIMHAKOBBIH 00BeM (1 M) momeranu
OTZAEJIBHO B JIBE€ KOHYCHbIe KioBeThl M3 KBU-mpo3pauHoro marepuana ... KIOBETHI
BCTABJISUIM JPYr B Apyra Tak, 4yToObl YPOBHH B 0o0eux KioBeTax coBnaganu. [Ipm
9ToM ofecneuynBagach MaKCHMajbHAas IIOBEPXHOCTh B3aUMOIEHCTBUS MEXIY
00JIy4eHHBIMU U HEOOJTY4YEeHHBIMU 00pa3uamu (POPMEHHBIX AJIEMEHTOB KPOBH Hepe3
cnoit KBU-npo3paynoro kamwmispa toamuuoi 0,3 MM (TOJNIIMHA CTEHKH KIOBETHI
MEHBILIETO TUAMETPA)».

OGryyeHne 00pa3LoB MPOM3BOIIIOCE B PAa3IMYHBIX pexxumax. Hac uaTepecyer
Takoii: «Ha yacrorax 42,2 (A = 7,1 mm) u 53,3 I'Tu (A = 5,6 MM) B pexume
MPEPHIBUCTOM TeHepaluy curHana (2 MUHYThI 00JIy4eHH s, 5 MUH. - Ilay3a) B TeUCHHE
14 MuH., T.€. 2 MONHBIX IIUKIIA...)»

Pe3ysnbraThl: 3NeKTpOMarHuTHOE oOOdydeHne Ha dactore 422 ITu mnpu
najarontei MomHocTH 10 MBT/cM? BBI3BANIO CHIKEHHE WMHIEKCOB arperaiyuu
SPUTPOLIUTOB M BO3pacTaHue AePOpMHUPYEMOCTH HX MeMOpaH... Ilpu MHKyOarmu
OOJIy4EHHBIX 3PUTPOLUTOB C HEOONYIEHHBIMH, y IOCIEIHUX IPOM3OIIIO TaKXKe
CHI)KEHHE CIIOCOOHOCTH K arperanuy IO CPaBHEHUIO C KOHTPOJIBHBIMH JaHHBIMU.
AHaorH4HbBIe U3MEHEHUS HAOMI0JAaroTca Ipu mcrmons3oBannn OMU Ha dactoTe
53,5TTm.

[lokazaHo Tarke, YTO WHKyOAlus HEOOTYYCHHBIX TPOMOOIMTOB OONBHBIX
CTCHOKapIUel ¢ UX SPUTPOIUTAMHU, TIOBEPTHYTHIMU 00mydeHm0 DMU Ha gacTrorax
422 m 53,5 ITL mnpuBommina K CHIKCHUIO (YHKIIMOHATBHOH aKTHBHOCTH
TPOMOOITMTOB, YTO CONPOBOXKAATIOCH IMAaJCHWEM HMX CIIOCOOHOCTH K arperamu 1o
CPaBHEHHIO C TPYINIOH KOHTPOIS — TPOMOOLIMTaMH, HE TMOABEPTIIMMUCS
obmyyeHnio. JTO TO3BONSET CcAENaTh BBIBOA O cymectBoBanmn KBU-
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WHITyIIMPOBBAHHOTO MEKKIETOYHOr0 B3aumoaencTaus (50).

[Touemy mnocraHoBmmkn skcrnepumenta (O.B. beukuit m ap.) npumennnm
MIPEPBIBUCTHIA CUTHAN? 3HAJIHM, YTO W JPUTPOLMTHI ITIEPEH3IydaT €ro Ha TOH XKe
YacToTe W JpOoOHBIM, WHauye He3auyeM OBbUIO 3aKiajblBaTh MOJOOHBIN PEKUM
reHepanuy.

Curnan — maysa, Touka — THpe, 3TO 3JIeMeHTHl koga Mop3e. JloctaTouno Obu1O
MOAaTh 3TUM KOJIOM B BOIY JIO0O€ CIIOBO, <«JIUCKYCCHS», HAalpuMep, OCMOTPETh,
YTO TPUAET B OTBET, W €CIM OBl 3TO CHOBAa OKa3alach «IHUCKYCCHS», TO H
auckytupoBath ¢ A.Sl. KatunbiM ObuT0 OBI HE 0 YeM.

Eme oauH BBIBOI M3 pe3yiabTaTOB HKCIIEPUMEHTA: HE TOJBKO COAepKaiascs B
KpPOBH BO/Ia, HO M (POPMEHHBIE SJIEMEHTHI KPOBH, TPOMOOLMTHI M JPHUTPOLIUTHI,
CHOCOOHBI  BOCIIPHHMMAaTh ¥ IIE€PEU3TydaTb paJUOBOJNHBL, COXpaHsid HX
nH(pOpMaIMOHHOE HAITOTHEHHE.

CoBceM HemaBHO ObUIM  ONMyOJMKOBAaHBI  PE3YJABTATHl  WCCIEHIOBAaHUS,
OKOHYATCJIbHO MOATBEPAUBUICTO, YTO ITIOMUMO LIPIpKyJ'[prIOLHCﬁ IO coCyliaM KpOBHU
cyliecTByer emé oauH, BechMa 3()(EeKTUBHO JCHCTBYIONMIA KaHaN, BEpHee, lemast
cHCTEMa KaHaJIOB CBs3W, OOecleunBaromasl OECIpEersTCTBEHHOE IBIDKEHUE MM —
BOJIH BHYTPH 4Y€JIOBEUECKOr'0 Telia:

«Ham ynanoce «yBuaers» mepunuanbl. OHH peaNbHO CYIIECTBYIOT U PEalIbHO
CBSA3BIBAIOT KOHYMKH IIAJIbIIEB PYK W HOI' ¢ BHYTPEHHHMMH OpraHaMu, HO HE B
BUAMMOM [JHaIla3oHe, II€ UX MOXHO OblJI0 Obl YBUJETb IN1a3aMHU, & UMEHHO B MM —
JMana3oHe JIEKTPOMArHUTHBIX BOJH. ..

W3mepenus, mpoU3BEIECHHbIE C IOMOLIBIO CIENUAIbHO Ppa3paboTaHHOM
PaJMOMETPUYECKOM CHCTEMBI C YDOBHEM COOCTBEHHBIX MoMeX ~5-1072 Br/T'-em?. ..
JIaJI BO3MOXKHOCTB TOJIyIHUTh Ba’KHbIE XapaKTEPUCTUKU MepuauaHoB 1 BAT:

1. Mepunuansl, Mo KpaifHeil Mepe B MeCTax BBIXOAa WX Ha IOBEPXHOCTH B
TOYKaX aKyIyHKTYpbI, UMEIOT IUaMeTp 3-5 MM.

2. IlokazaTens MpeNOMIICHUS BHYTPM MeEpHIMAHA TaKoOH Jke, KaKk H B
aTMocepe, T.e. N = 1, a He 5-6 Kak B Tele 3a Mpe/IeilaMi MepUIHaHa.

3. B cmydae (QyHKIMOHAIBHBIX HApPYIICHWH, CBS3aHHBIX C KOHKPETHBIM
MEpPMIMAHOM, IIPH ILIOTHOCTH BHENIHEro HOTOKAa B Auamasone 102! — 10°%
Br/TrcmM? COOTBETCTBYIOIIAS TOYKA AKYIYHKTYPBI MOJHOCTBIO TMOTJIOMIAET  3TO
M3Iy4eHue, T.€. Peaqu3yeTcsl peKUM aOCONIOTHO YEpHOTo Tena NMPH OTCYTCTBHU
OTpa)XEHHUS.

4. TIpu yBenuyeHuy WIoTHOcTH notoka a0 107° Br/T'u-cM? u Beilie cuTyanus
MEHSeTCS TPUITEpHBIM 00pa3oM — BAT momHOCTBIO OTpaXkaeT BHEIIHEE MM —
mmyaerue» (C.II. Curbko «bone3Hp W JIedeHHEe B TPENCTABICHISX KBAaHTOBOM
MeTUIHEB . Pusnka skuBoro, 2004 r., Beit. 12, Nel).

To ectp mormomeHHass OHONOTMYECKH aKTHBHOM TOYKOHM AIIEKTPOMAarHUTHAsS
BOJIHA HE «UYBCTBYET» IEPEMEHBI OKPYXAIOMIEH cpeabl (¢ pagnopu3nIecKOd TOUKH
3peHus) U ABWXKETCA BHYTPU MepHauaHa 0e3 MOTeph WM C TaKHUMH )K€ TOTepsSMHU,
Kak 1 B atMocepe. Ito kacaercst Bcex BAT, B TOM 4ucie 1 CBSI3aHHBIX C MO3TOM, U
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BCEX MCPHUJUAHOB, B TOM 4YHUCIIC U COCAUHANOIIHNX MO3I C 06CJ'Iy)KI/IBaIOHII/IMI/I €ro
OHOJIOTMYECKH aKTUBHBIMH TOYKAMH Ha TMOBEPXHOCTHU KOXKHU YCIIOBCKA.

CuuThbIBaHHE MBIILICHUSA
H COACPKAHUSA MAMATH Y€JT0BCKA.

Counnenus W.B. Pommrara 3aumHTepecoBaad aBaHCOM, OIJHHMH CBOMMH
Ha3BaHMSIMH, cyauTe camu: «HekoTopeie BOIMPOCH TEPMHHANBHBIX COCTOSHHH,
mporecca CMepTH...» Ui «CBepXUyBCTBEHHOE BOCHPHSATHE...» U T.JI. 3aXOTeN0Ch
MpOYMTaTh, HO HHUIZE HE yaaBanoch HaWTH. [Ipumuiock obpatutbest B «Meauko-
TexHH4YecKyro acconuanuio», O.B. benkwuii obeman moconeiictBoBath (Pommrar
paboraer y Hero Bo Dps3MHO), HO CHayala HE CIOXKHIOCh, a IIOTOM OTIaja
HEoOXOAMMOCTb: TIpeKkpacHas moabopka pador W.B. Pommrara Hammace B
LlenTpasbHO# HayYHON MEIMIIMHCKOW Onbanoreke. TaM ke yaanoch y3HaTh KOE-4TOo
00 ux aprope. ONBITHEHIINI Bpay — MCCIICAOBATEb, JOKTOP MEIUIIMHCKUX HAYK, B
KaTajore OMOJIIMOTEKH MMs €r0 YIIOMHHAETCsI BpeMsi OT BPEMEHH yXKe COpPOK JIET, C
IIECTUIECSTHIX TO0B, KOIJ]a COCTOsUIACh nepBast myonukanus. [locnequue aBaauaTh
JIeT XKHUBET U paboTaeT B yrpoOe MHUKpOBOIHOBOI mpobaemsbl, B HIIIT «cTok» BO
Ops3uHo. HauneM nutupoBaHue:

«CrnoxHoe  (U3HOIOTMYECKOEe  O0ECIIEUeHHE  BBICOKO-HHTEIPHPOBAHHOIO
TEJIECHOTO YyBCTBA MO3BOJISIET HE HACTaMBATh HAa IIPUBBIYHON aHTUTE3E€ HEPBHOTO U
COMAaTHYECKOro, a paccMaTpuBaTh HX IPAKTHUECKM Ha IApUTETHBIX Hayasax,
HalpuMep, B KOHLENLUH IICHXOCOMAaTHYECKOW MaToloruu. B 3ToM KOHTekcTe
MPUOOPETAIOT 0c000e 3HAUCHHE (HYHKIMOHATIBHBIE BO3MOXXHOCTH TPOMOOLIUTAPHOTO
myjna, TakkKe BEpOsSTHO, M Apyrux (Gpakiuidl MUPKYyIupyoomed KpoBu. Takum
o0pa3oM, cucTeMa KpOBOTOKa HPHOOpETaeT XapakTep OXHOW M3 PeryiIsATOPHBIX
CHUCTEM OpraHu3Ma Hapsiy C HEpBHOW U T'yMOPAJIbHOM. ..

XapakTepHo, 4TO KaK Te (TPOMOOIMTHI), TaK U APYrue (IPUTPOLIUTHI), JUIICHBI
BaKHEHIIEH BHYTPUKJIETOYHOM OpraHe/uibl, a WMEHHO s1pa, T.6. SIEpHOU
TEHETUYECKON MPOrpaMMBbl, a 3PUTPOLUTHI JUIICHBl TaKXe W MHUTOXOHIPHH, T.C.
MUTOXOHAPUAIILHOMN TEHETUYECKOU MIPOTPAMMBIL. Ilo-BunumMomy, 3TO
00CTOSTENBCTBO JIENAET UX JIETKO BOCIIPHUMYUBBIMH K UY)KEPOIHBIM BO3JEHCTBHUSM.
K paspsamy Takux BO3ZEHCTBHA Ui OOCY)KZaeMBIX KJIETOYHBIX  (popMm
LUPKYTUPYIOIEH  KPOBHM  TPEANONOKHUTEIPHO  MOTYT  OBITh  OTHECEHBI
TICHXOJIOTMYECKHE BIUSHUS CO CTOPOHBI APYTUX JFOJIEH.

Hamo smm 3mech ToBOpHTH, Kak BakHa ISl MPOOJIEMBI TMCHXOCOMATHYECKOM
MATOJIOTHM IIOCTAaHOBKA BONPOCAa O BOCHPHSTHH, KIETOYHBIMH 3JIEMEHTAMH
OUPKYIHAPYIOMIEH KPOBU TICUXOJIOTMIECKUX BIUSTHUN CO CTOPOHBI IPYTHX JIFOICH?

[lo-BuguMoMy, B TEpPMHHAIBHBIX (NOTPAHUYHBIX, NPEACMEPTHBIX —ABT.)
COCTOSIHMSIX, KOI/Ia CYIIECTBEHHO YrHETeHa IICHTpalbHas HEPBHAas CHCTEMA,
OCHOBHYIO DETyISITOPHYI0O (DYHKIMIO B OpraHM3ME€ OCYIIECTBISIET HE TOJBKO
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ryMOpaJIbHasi CUCTEMa, HO M CHCTeMa KpPOBOTOKa. BeposiTHO, peub HeT O cucreme
TKaHEBOTO KPOBOTOKa Ha YPOBHE KaNWUIIPHOTO pycia, TaK KakK CYIIECTBEHHO
CHIDKAETCS CHCTEMHOE apTepruasibHOe faBierne» (51).

Wrak, (hopMeHHBIE 37IEMEHTHI KPOBH CBOMX MO3TOB HE HMEIOT, a TIOTOMY HaJIKH K
JYPHBIM BJIMSHHSAM TOCTOpOHHHMX moned. Hano, obs3atenbHO Hamo oOCymuTh
BOIPOC, KAKUM 00pa3oM «IICHXOJOTHYECKHE BIMSHUS CO CTOPOHBI APYTHX JIFONEH»
MONaat0T B IUPKYIUPYIOUIYIO 110 HAIIIMM COCY/IaM KpPOBb.

CJ10BO NI€YHT, CIOBECHAsI MOAJIEPIKKA YCKOPSET BBI3IOPOBIECHHIE, DTO M3BECTHO
JaBHO M BCeM. MOXKHO NpENIONOXKHUTh, YTO CJIOBO IEPEXOAUT W3 CO3HAHUS B
CO3HaHME, OITyCKaeTcs B TOJICO3HaHME OOJBHOrO M IPEBpallaeTcss TaM B HEUYTO
MaTepHaIbHOE, TEPAIeBTHYECKH CYIIECTBEHHOE, BO3JICHCTBYIOIIEE Ha CTPaJaloIInii
opraH. Bce MOXHO npenonarate — BCe paBHO HUYETO HEJNb3sI IPOBEPUTH.

OKCHEepUMEHTATOPBI PELIMIN Y3HATh, HA KAKOM YPOBHE IPOUCXOINUT OCO3HAHHE
cMmbicna cnoBa. OOs3aTeNnbHO JIM ydacTHe pasyMa OONBHOTrO U JIOCTHYKEHHS
nedeOHoro a¢dekra. M3Baeubr M3 Teina YEIOBEKA KAIUT0 KPOBH M IMOMBITATHCS
CJIOBECHO YBEUIECBATh €€ 03JI0POBUTHCS. [IpOBEpHTH, yMEET JI OHA CAMOCTOSITENBHO
CJIpIIaTh, BUACTh, IOHUMATh U ﬂeﬁCTBOBaTb B COOTBETCTBHUHU C 3TUM ITOHHUMAaHUEM?

[TocTaHOBIIMKAMK SKCIEpUMEHTa ObLIa Ipylna y4eHbIX BO TiaBe ¢ A.A.
XagapreBbM, IOKTOPOM MEIMIMHCKHX Hayk, akagemukom PAEH, nupexkropom
HUM HOBBIX MeOUIMHCKHMX TexHoioruid B Tyme. [ng mpoBeneHHs ONbITa ObLI
UCTIONIb30BaH CHELUATN3NPOBAHHBIN THATHOCTUUECKUM KOMILIEKC:

“KoMIUIeKC MO3BONSET OIEHWBATh BIMSHHE HA YEIOBEKa, HA €ro KpOBb,
JIEBOCTOPOHHETO U IIPABOCTOPOHHETO MH(OPMALMOHHBIX MOJICH, BKJIIOYasi KOMIUIEKC
OMOJIOrMYECKHX II0JICH YeIoBeKa — OIepaTopa.

W3BecTHO, YTO OpraHu3M OOJNBHOrO WJIM JU33JAalTUPOBAHHOTO 4YeEJIOBEKa
CTAHOBHTCS CIIOCOOEH OYpHO pearnpoBaTh Ha BechMa ciialble pa3apaKuTeny, y Hero
TIOSIBJISIETCSL CBOMCTBO BBIMCKMBATH HEOOXOAMMYIO (MHOTIIA M HEleIeco00pa3Hyo)
nH(popMaIunio U3 OOBIYHBIX U (PU3HOJOTUUECKH MATO3HAYMMBIX TOTOKOB.

Hcxons u3 3TOM NMOCBUIKH, MPOBENEHO HECKOJIBKO CEPUMl UCCIEAOBAaHUU IO
OLIEGHKE HM3MEHEHUIl KpOBM Yy oOllepaTropa M MalMeHTa B IIEPUOJ] ydyacTHi HX B
03JJOPOBUTEIBHBIX CEAHCAX HEKOHTAKTHBIX Bo3aeWcTBUU. Kpome Toro, mpoBeneHa
OLIEHKa M3MEHEHHI KpOBHU IIpu paboTe omepaTtopa MO OSCKOHTAaKTHOM METOIHKE
HETOCPEICTBEHHO C KPOBBIO™.

Hac Oymer wuwHTepecoBaTh BTOpas  4YacThb  HCCIeAOBaHWA, pabora
HETIOCPEJCTBEHHO ¢ KpOBbI0. OIMcaHue 3KCIIEPUMEHTA U €r0 Pe3yIbTaThI:

“KpoBs B 00beme 0,02 MKIT HAHOCHIIACH Ha TIpeaMeTHOe CTeKIIo Ne 1 (KOHTpoIb)
u crekio Ne 2 (ombit). KOHTpOIBHOE CTEKIO C KPOBBIO IEPEHOCHIIOCH B JIPYTYIO
KOMHATy Y BO3JEMCTBHIO HE MOAaBanock. Ha onbITHBINA npenapat oCyLIeCTBIIAIOCH
BO3/ICHCTBUE OmepaTropa ¢ MOMOIIBIO PYK, PACHOJIIOKEHHBIX Ha paccTossHUU 20 cM
cleBa W COpaBa OT IIpenapaTa, IIyTeM (OpMHpPOBaHHS B MO3TY OIEparopa
“MOJOKUTENBHBIX MBICIIEO0pa30B “Ha BBI3IOpPOBJICHHUE manuenTa”. Yepes 10 MuHyT

65



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

13 00eux Karellb KpOBM T'OTOBWIIM Te3norpaduueckue mpemnapatsl 1mo boneHy u
TIPOBO/IMIIA MX MUKPOCKOITMYECKUH aHaJIH3.

B ombiTHON mpoGe, monBepriieiics BO3IEHCTBUIO OllepaTopa, OTMEYEHO
YBEJIMYEHHWE YWCIa JAUCKOUMTOB (IO  JAHHBIM  JIUTEpaTypbl, HauOoiee
(DYHKIIMOHAIBHO aKTUBHBIX SPHUTPOLMTOB). DTO MPOU30ILIO, B OCHOBHOM, 32 CUET
BOCCTAHOBJICHUsSI JIMCKOTOPOHIATIBHON KOH(QUIypalliy 4acThl0 CTOMAIUTOB. Takum
o0Opa3oM, BO3AEHCTBHE OIEpaTopa Ha KpPOBb MPOSBISUIOCH B ONTHMM3ALNH
KOH(UTYpanuyu KJIETOK, O YeM CBHJIECTEILCTBYET YBEIMYEHUE YHCIIA TUCKOIMTOB, a
TaK)ke — B 3aMeIUIEHUH CKOPOCTH TpaHC(OPMAaLUK SPUTPOLMTOB MO CPABHEHHIO C
KOHTPOJIEM TOCTIe U3BICUEeHHs MPOoOBI KPOBH U3 cocyaucroro pycia” (52).

51 He yMmero uyuTaTh Te3uorpaMMsbl. [10CTaHOBIIMKH SKCIIEPUMEHTa CUUTAIOT, YTO
JICKOLIUT JIy4Ille CTOMAIIUTa, KAl KPOBU BOCIIPHHSUIA, TIOHSIA M BBITIONHWIA HX
CJIOBECHBIH 1 00pa3HbId Haka3 U onbIT ynaics. [TycTb Tak, mOBEpUM UM Ha CIIOBO,
9T0 He TnaBHoe. OOBYHO 4eM (haHTACTHYHEE MNpeaoiiaraeMblii pe3ynbTaT, TeM
THIaTeJIbHEE, OCHOBATEJbHEE T'OTOBUTCS ONBIT. [loctapaeMcs MOHSTH JIOTHKY
OKCIICPUMEHTATOPOB, BBIAACHUTHL HE TO, YTO OHHU HpEArojarajid, a To, B 4EM OHHU
YBEPEHBI, YTO JIOCTOBEPHO 3HAIOT.

[TocMoTpuM, Kak BezieT cedst oreparop, paboTaroUMi ¢ MPEJMETHBIM CTEKIIOM.
OH pacnionaraer cjieBa ¥ Crpasa oT IpernapaTa, Ha pacctosHuM 20 cM OT HEro, pyKH.
[Touemy? Ha namoHsX ¥ manbliax 0COOEHHO MHOIO OMOJIOTHYCCKH AKTUBHBIX TOUCK.
HIMeHHO OHM SABJIAIOTCS MHCTPYMEHTOM BO3AcHCTBUA. Pa3HuIa MpuMepHO Ta e, 4To
U Mex 1y pOHApHKOM U Jiepxaiiei ero pykoid. He pyka cerur, GpoHapuk.

Camo Bo3JeHiCTBHE TPOU3BOIUTCS “IiyTeM (POPMHUPOBAHHS B MO3TY OIlEpaTopa
“MOJIOKUTENILHBIX MBICIIE00pa30B” Ha BbI3IOpOBIeHKE NanuenTa”. Huuero Gosblie.
CumTaercsd, 4YTO OTOro AocTaTouyHo. Kak BBITISAENT HX “IOJIOKUTEbHBIN
MBICIIe00pa3”, IKCIIEpUMEHTaTOpbl He coolmaroT. B co3HaHMM dYenoBeka Bcerna
IIPUCYTCTBYIOT BBIPAKCHHBIE CIIOBAMU MBICIN U MOYEPIHYTHIE M3 MaMITH WU
CHUHTE3UPOBaHHBIE BOOOPaKEHHEM 3pHUTENbHbIE 00pa3bl. S Obl MCIOIB30BAN TAKOM.
[oarsiHyThIi, OOAPBIA, yJBIOAIOIIUICS 4YeNOBeK oOpalaeTcs K SPUTPOLHMTY:
“CMOTpH, KaKkOW sI 3IOPOBBIM M KpacHBBIi. XO4Yellb CTAaTh MOXOXHUM? XBaTUT
OoIeTs, BRI3OpaBIMBaiil ckopee!”

DKCIIepUMEHTATOPH! YBEPEHBI, UTO MOMO0HBIH MBICIe00pa3, BOSHUKHYB B MO3TY
oreparopa, HEMEUIEHHO, 0e3 ero CO3HATENbHBIX YCWIHH, Oymer mpeoOpa3oBaH B
SNIEKTPOMAarHUTHYI0 (opMy, OTHpaBieH B TaMiATh W OAHOBPEMEHHO Uepes
CBSI3aHHBIE C MO3TOM OHOJIOTHYECKHM aKTHUBHBIE TOYKM JOCTABJIEH HAa MOBEPXHOCTD
Tella ¥ U3JIydeH Hapy)Ky, Ha BCE YEThIPE CTOPOHBI CBETA. BOCTIPHHST HaXOISITMMHUCS
Mo6IM30CTH (DOPMEHHBIMH 3JIEMEHTAMH KPOBW, MOHSAT, MMEHHO TIOHSAT WMH H
TIOCITYXXHUT PYKOBOACTBOM K ACHCTBHIO AJIs1 HUX. Tak, KaXXeTcs, ¥ MOIyJHIOCh.

YenoBek HE KaXKIbI JI€Hb SKCIIEPUMEHTHUPYET, HO KaXKIbIM JeHb MbIcauT. He
BIDKY OCHOBAHMU CYHTaTh, YTO Cyah0a ‘“TIOBCEJHEBHBIX €ro MEBICTIEH YeM-TO
OTIIMYAETCS OT CYABOBI “IKCIIEPIMEHTATBHBIX .

Uro emie faeT HaM SKCIIEPUMEHT?
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Bo-nepBBIX, yBEpeHHOCTb, UYTO OHOJOTMYECKH AaKTHBHBIMH  TOYKaMH
W3JTy4aeTcsl, a 3HAYHUT, MOXKET CUMTHIBATHCS, HE TOJIBKO CIIOBECHAs YaCTh MBIIUICHUS,
HO ¥ €ro BU3yaJNbHas cocraBisifomas. CUHUTHIBAIOIMKA BHIUT BHYTpPEHHE
HaOmroaeMoro (B 3epKayie, HalpuMep) U OKpYXKarolee ero NPOCTPaHCTBO T1a3aMH
caMoro HaOJII0aeMOoro.

Bo-BTOpBIX, BBIIIE MBI IIUTUPOBAIIN YXKE, UTO ““MOMKHO JIOKAJIBHO U TOYHO B BAT
BBomuTh KBY-m3nmydeHue Hy)KHOW 4acTOTHI, HY)KHOW MOIIHOCTH B HEOOXOIUMBIE
uHTepBaibl Bpemenu” (41), a 3HAYMT JOTUYHO MPEINOIOKUTH BO3MOXKHOCTH
0o0paTHOW HaKauykyd B MO3T TOTO, YTO M3Iy4aeTCs UM HapyKy — OTIEIBHBIX CJIOB,
(pa3s, 3pUTEITHHBIX 00PA30B.

Takoe mnpennonoxxeHne MOATBEPKIACTCS CBHUAETEIBCTBAMH I1OCTPAIABIINX
JIIO/IEH, JOBEIEHHBIX B XOJI€ 9KCIEPHUMEHTAIBHONH PabOThl IO CTalH OTKPBITOTO
BMEIIIATENbCTBA B pabOTy X CO3HAHMUS.

Bo Bpems HernmacHOro BHYTPEHHETO HAOJIO/ICHUS YEJIOBEK CUNTAET CBOMMH BCE
MOABJIAIOMIMECA B TI'OJIOBE MBICIIM, OaXX€ BBIPAXKCHHLIC B HerHBbI‘IHOﬁ, HE
CBOMCTBEHHOH €ro co3HaHuio cioBecHoW (Qopme. JloOble mnpemtoxeHus
HaOJII0A0NIero, MPSIMO HE NMPOTHBOPEYAIIHE €ro JIMYHBIM HHTepecaM, YOerK1eHHIM
U TNpUBBIYKaM H y6e)]I/ITC.]'II>HO HU3JI0)KCHHBIC, BOCIIPUHUMAIOTCA C JTOBEPUEM, HaCTO
NPEBPAIIAIOTCS B COOCTBEHHBIC JKEIAHUS M UCTIOTHSIIOTCSL.

HernacHoe BHyTpeHHee HAOJIOJEHME M HAKayka MBIIUICHUS 00eCHeYrBaoT
BO3MOXXHOCTb ~ BIIMSIHUSI Ha BCE CTOPOHBI IKM3HHM HAOIllOAaeMoro — OT
1poeCcCHOHANBHOM JIESITENIbHOCTH 10 OBE/ICHHS B MHTUMHBIX OTHOILICHHSX.

HNHorna ypmaercs, eciau 3HAaellb O CaMOW BO3MOXKHOCTH, JOrajarbCcs O
CUMTBIBAHUM MbICIe y ceOs 10 KOCBEHHBbIM mpu3HakaM. [lpuBeny npumep u3
COOCTBEHHOM JKU3HH.

Menuko-texanueckass accoruanusg “KBY” maxomurcs B 3manmm PO PAH,
pexxuMHOro yupeskneHus. Ho Bxox B Hee AJIs 3HAIOMIETO KyJda MATH, MPAKTHYECKH
cBoOOzieH. HuKTO HHMKOrJa He CHpOCHI MEHs, KTO s M Kak MEHs 30BYT, OTKYJa
NPUILEN, TOYeMY HHTEPECYIOCh NYOJIHMKAlMIMU Ha MHUKPOBOJIHOBYIO Temy. Ha
TIEPBBI B3TJISII, IONHBIN JTHOEPATU3M.

Ho ommaxkgpl, mpuMepHo B uerBeproe mocemenne MTA, B komHaty, rae s
paboran, BomIia He3HAKOMasl JKEHIIMHA, MOJIOJasl M CUMIIATUYHAs, Cella HAIIPOTHB,
IIOCMOTpeNIa Ha MEHS, TOBEpHYJIa TOJIOBY B CTOPOHY COTPYIHHIIBI aCCOLHAINH U
3asBIIA ¢ HAXKUMOM B Toroce: “MeHst maTepecyeT KpoBb!” O0e maMbl pacCMEsIIICh
U OOMEHSUIMCh HECKONbKUMHE (hpazamu. 51 He MOHSUT MX CMBICIA, CIMIIKOM CKY/IHBI,
MOH 3HAHUS MEJUIUHCKON TepMuHONIorun. [loToM He3HaKOMKa yIia.

UTo-TO HEYIOBIMO W3MEHIIOCh B OTHOIICHHH KO MHE COTPYIHHKOB MTA yxe
B Clefylolee IocemieHne. Bce Bpoje aenamochk MO-TPeXHEMY, HO 9yTh HHAde.
Pesko yBenmmumiioch npemnoxkeHue auTepaTypbl. OTKyma-TO TOHABBITACKHBAIHN
crapeie COOpHHKH JOKITAIOB, HEOOCTAMONINE HOMepa XKypHanoB. [lo cBoei
MHUNHATHBE, 0€3 MOHUX MPOCHO.
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[IpocmarpuBaems ouepesHOW Marepuall, 3aKas3blBaelllb, KaK OOBIYHO, JUIA
KONMPOBaHUsI HamOoJiee WHTEpPECHbIE CTPaHUIBl (pagu SKOHOMHUH  JICHET),
OIUTaYMBacIb 3aKa3 Harepea. A Tebe KOMMPYIOT CTAaThIO MOTHOCTHIO, HAKIIAIBIBAIOT
CBEpXY KCEPOKOIMIO TUTYIBHOro Jncta COOpHMKA JOKIIAZ0B, CKPEIUISIOT CKOOOH 1
MoOJYa OT/AAIOT Opomropy, He TpeOysh BO3MEIIEHUs! JOMOJHHUTENbHBIX PACXO/0B ...
Trl Tak ke Monua Oepellb ee, He 3ajaBas JMIIHUX BOIPOCOB, KaKk OyATO Tak U
HaJo...

Ilon xoHenm mepBoi cepuu KOHTAKTOB BAPYr MHOJapunu crapeii, 1996 r.
BbIlycka, W mpoxaanmu 3a 30 py0. (1 nmomnmap) HOBeWmMiH, OXBaTHIBAIOMIMI Bce
HMEIOIIUECs MyOJUKAIUK Ha MUKPOBOJTHOBYIO TeMy, BapuaHT oubmuorpaduu. O ee
CYIIECTBOBAHUH s HE 3HaJ, a 0€3 Hee BHINMOJIHUTh Ka4eCTBEHHO HaAMEUEHHYI0 paboTy
He cMor Ob1. Uyzieca, OJJHAM CIOBOM.

OueBugno, B MTA “KBY” cunraroT npaBHIBHBIM COOOIIATH TOCETHTENSIM, B
3aByaJMpPOBaHHOW (opMe, O BEAYLIEMCsS YK€ CUYUTHIBAHMM HMX MBIIUICHUS U
OTHOBPEMEHHO IIPOBOIMPOBATH CIOBOM “KPOBBH” TIOJNIHOE PACKPBITHE YPOBHS HX
OCBEJIOMJICHHOCTH B MUKPOBOITHOBBIX Jienax. [loueMy UCIoib30Banock MMEHHO 3TO
CJIOBO, Oy/IET paccKa3zaHo HUXKE.

CuunrsiBanue COACpKaHUA TIaMATH €CTECTBEHHO CJIEAYCT 3a CUHUTBIBAHHEM
MBIIUIEHHS. MBI He BJIACTHBI HM HaJ CBOMM CO3HAHHEM, HH, OCOOEHHO, Ha
naMsaThio. CIBILMUIL 0 TEJIEBU30PY, KaK KTO-TO BCIIOMHMHAET OTLA, a Nepen
IJIa3aMH BCIUIBIBAeT CBOM, TaBHO yMepuinii. JIto6oe ymaBiiee B mamsTh, Kak KaMEHb
B BONY, CIIOBO: OTell, MaTh, OpaT, Tomcroi, YexoB, bepe3oBCKkmii BBI3BIBaET TaM
CaMOIIPOU3BOJILHOE BO3OY)KIEHHE U OTKIMK, CHaYajla B BUJIE 3pUTEIbHOro obpasa, a
€CIM  HYXHO, W JIONOJNHMUTENbHON uHpopMamuu. MOXHO cKauuBaTh U3
OMOJIOrMYECKH aKTUBHBIX TOYEK BCE MOAPSAA, HO NPOAYKTUBHEE MPOBOLUPYIOLIIMH
pamuo3anpocaMd  HM3BHE  3aCTaBiATh AMsITh  BBIAABaThb  HMHTEPECYIOLIYIO
nHpopManuio B CO3HAHKE U CUUTHIBATH ee u3 bAT.

Ha Bompoc, MOXHO 1M CUMTBIBATh HMH(OPMALMIO HANPSIMYIO U3 IAMSATH
YeJ0BeKa, MUHYS €r0 CO3HaHUE, €CTb OCHOBAaHHsS OTBETHThH MoONOxuTenbHo. M.B.
Cwmupnos, akagemuk PAEH, nupextop HUUM ncuxorexnonoruit B Mockae:

“ITaccHBHBIM BHAOM IICUXOTPOHHOI'O OPYXXHS MOXKHO CUMTaTh CO3JAaHHYIO B
mamemM HWUU xommerotepHyto tcuxorexnonoruto “Mind reader”, uro moxHO
MEPEeBECTH KaK ‘‘UuTajka MBICIEH”’. 3a COpOK MHHYT pabOTBI 3TOM CHCTEMBI C
YEJIOBEKOM I MOT'Y JOOBITh M3 €TO MO3Tra CTOJIBKO MH(OPMAIIMH, CKOJIIBKO OIBITHOMY
IICUXO0AHAINTUKY yOAaeTcs IONYy4UTh 3a TpPU Mecsla eXeIHeBHBIX Oecen”
(“MockoBckuii komcomoner”, 18.02.2003 t.).

Hukakum nOpsMbIM CIOBECHBIM 3allpOCOM WJIM IOTA€HHOW paJlOHAaKauyKoOu
HEBO3MO)XHO JOOBITh U3 MaMSTH 3HAYNTEIbHBIC 00beMbl MH(opMarwm 3a 40 MUH.
yepe3 MBIIUICHHE H3-32 MEUIEHHOCTH €ro paboTel. Pedbr MOXeT WATH JHIIb O
MIPSMOM, MHHYSI CO3HAHWE, M3BATHU OONMBIINX Macc WH(OpManuH TOCIE BBEICHHS
YeJOBeKa B IOIPAaHWYHOE COCTOSHHE MEXTy CHOM M OonmpcrBoBanueM. lomoOHas
BO3MOXKHOCTB ObliTa 0OHapy)KeHa JOCTATOYHO JIaBHO:
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«B 1975 1. P. MoHpoy 3amaTeHTOBaJI CIIOCOO  MOTEHIMPOBAHMS
MapaHOPMAJIIBHOIO COCTOSHUS MO3Ta 4elOBEKa 3a CUET CTEPEO3BYKOB B IUAINa30HE
yactoT 4-7 ['11, KOTOpbIe COOTBETCTBYIOT TATA-PUTMY T'OJIOBHOTO MO3Ta. A 3T0 — Ta
camas 9acTOTHasl aKTUBHOCTh MO3ra, KOTopas HeoOxoauma st paboThl B 00J1acTH
MIOZICO3HATENBHBIX €ro cdep, Iie XpaHuTCs BCsl MOCTymaromas uHdopmanus us3
OKpyxaromieii cpensl B Hait opranuzmy. (53)

B untepsrio 1.B. CMupHOBa ynomuHaeTcs 3BykoBas yactoTa 6,8 I'1, BXoasimas
B “mmamna3oH MOHpPOY”, HO BO3MOXKHOCTh HCIIOJIb30BaHHUS €€ B “TICUXOTPOHHBIX
nensx orpuuaercs. Moxker ObITh, B MAaCKHPOBOYHBIX HeJsiX. OCBEIOMIICHHOMY
YHUTATENIO JIOCTATOYHO CaMOW LUQPBI, YTOOBI MOHSATH CYIIECTBO MpeJiaraeMoin
TEXHOJIOTUH.

Wntepspio M.B. CMupHoBa — pexiamMHas akiysd, a MpelaraeMblii UM
POCCHICKOMY W HMHOCTPaHHOMY (CyAs IO aHIVIMHCKOMY Ha3BaHHIO TEXHOJIOT'HH)
MOKYNaTeNI0 TOBap — OOOpYIOBaHMWE JUIS CUWTHIBAHUS MBIIUICHHS M IaMSITH
YeJIoBeKa.

MoskHO MpCAInoIoXKNUTb, YTO BO BpEMA ICUXO30HAWPOBAHUA HCHLITyeMLIﬁ
CHayaja BBOJIWUTCS B MapaHOPMajbHOE COCTOSIHME HEOUIYTUMBIM JUIS HEro
HHM3KOYACTOTHBIM 3BYKOBBIM CTE€PEOCHTHAJIOM, TIIOTOM 4Yepe3 OHOIOrHYecKu
AKTHBHBIE TOYKH MPOWU3BOMUTCS MPOBOLMPYIOIIAs pPajMOHAKauyka B MOJACO3HAHHE
CepUH 3HAKOBBIX CJIOB, a 3aBeplIiaercs Mporenaypa cuutbiBaHueM u3 BAT Bceit
HaMJICHHOI BHYTPEHHUM ITIOMCKOBUKOM MH(OpMAILIMK HA HHTEPECYIONIYIO TEMATHKY.

B mamsiTu BHyTpeHHE HaOJIOAaeMbIX JIIOACH MOJCO3HATEIbHBIA TMOUCK MOXET
MIPOM3BOAUTCS HErJIacHO, BO Bpems cHa. Cyas mo ero pesynbraTaMm, CO3HaHHE
orepupyer HHpOpManueil Ha HECKOJIbKO TIOPSIKOB ME/JICHHEE TEMIIOB ee
00paboTKHU B MOJICO3HATENILHOM cdepe namsTy.

Ectp MHeHHE (OTKPBITBIX NyONUKAIlMid Ha 3Ty TEMY HET), KOTOPOE MOXKHO
CUMTATh JIOCTOBEPHBIM, 4TO BCs aBToOMOrpaduueckas, Kacarolasics Camoro
WHAWBUAYYyMa, 4YacTb IIaMATH, JAylla JaHHOTO 4YeJNOBEeKa, XpaHWUTCI B
KUIKOKPUCTAIUIMIECKUX CTPYKTypax €ro KpoBH.

Bricka3biBaroTcs MPEANONIOKEHHS, BIIONIHE BO3MOXKHO, JIOKa3aHHBIE —YKe
SKCHEPUMEHTANBHO, YTO MPOCTHIM CIMBOM BCEro O0bEMa KPOBH H 3aMEHOU ee
3aKOHCEPBUPOBAHHON KPOBBIO JTOHOPOB, MOXKHO BBIHYTH IyITy M3 Tela YellOBEKa,
JIUIIATE ero aBroduorpaduyeckoir mamstu. Takue mronu, okono 20 UenoBek,
COBEpPILIEHHO HEe MOMHsAMmUE cebs ImuHo, mosBwinck B Poccrm B 2000 1. 1 mo3xe.
Panee Hurme u Hukorga momoOHBIM (eHOMEH He HAOMIoacs, MEIUIMHE He
HW3BECTEH WU CYILUECTBYET CerogHs Toiabko B Poccun. EnuHCTBEHHBIM cpenn
TUIIeHIeB HocTpanel, Hemell X. ek, ucyes3 B ['anHoBepe (I'epmanms), a HalineH
OBLT MecsI cITycTs, B OecaMsiTHOM cocTtosiHud, B CapatoBckoit obmacti Poccum.
Cepuss myOnMKamuii ¢ OMUCAHWEM HEOOBIYHOTO ()CHOMEHA MOSBMIACH B JIeKaOpe
2002 r. B “Komcomomnbckoit mpaBze”.

He coBceM MOHSATHO, YTO MONXYYUTCS, €CITH B3SATh ABYX IOJOTBITHBIX, MOJOIOTO
U TIOXHUIOTO, CIUTH COOCTBEHHYIO KPOBb Y MIIAJIIETO M 3aMEHHUTH €€ KPOBBIO
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cTapero. YmacTcs JH MPOU3BECTH TaKMM 00pa3oM IepecesieHHe IYIIH CTapHhKa B
HOBYIO 00OJOYKYy M obecrednTh €l BTOpoil cTpok ku3HH? bymer mu
HOBOOOpA30BaHME JIONT'OBEYHBIM, HE OTTOPTHET JIM OCHUPOTEBIIEE TEJIO UYXKYIO
onymieBIeHHyI0 KpoBb? Cyns 10 TOBEJCHUIO CaMOi KpPOBH, IIOCIYIIHO
BBINOJHSIONIEH paJMoKOMaH b H3BHE, OCOOBIX TPYIHOCTEH 3/1eCh HE Oy/IeT.

Ocraercst y3HaTh OTHOILIEHWE OYHYBILIEIOCs IOCJe TEpPEINBaHus KPOBH pazyma
K TOSBJICHHIO HOBOM mNaMmsATH. 3aMETHT JM OH TOJAMEHY, €CIH HET, CyMeeT JIU
paboratb ¢ HOBOW HWHQOpMalWeld Tak >K€ KaueCTBEHHO, KaK OIEpHUpOBall €io
npexxuuid Brazenen? [Ipome roBopsi, MOXXHO JIM TPOCTBIM MEpeIHBaHHEM KPOBH
OHOMOMEHTHO NPEBPATUTH MOJIOJIOTO, 3I0POBOT0, HO CPEIHErO 110 YMCTBEHHOMY
Pa3BUTHIO YEJIOBEKA B KPYITHOrO ydeHoro, HarnpuMmep? TolbKO TaKuM JIIOASM HMEET
CMBICIT 00ecrieunBaTh OeccMepTHe, Ha BCEX JJOHOPCKUX TEN HE XBATHT.

JlocToBepHBIX cOOOIIEHHH 00 OCYIIECTBICHHOM YK€ MepeceIeH!H AYIIU HET, ’
M0 TOHSITHBIM TPUYMHAM OXHUJAATh MX CKOPOTO MOSIBICHUSI TPYAHO, NaXe ecIH
yIa4qHOe NepecesieHrue IPOU3BEIEHO YXKe.

Ho OKCIICpUMEHTAaJIbHasA pa60Ta H TIpaKTU4YECKasd IACATCIBHOCTL B JaHHOM
HanpaBJICHUU HUAET HACTOJBKO HMHTCHCHUBHO, 4YTO CKpbIBaTb €€ CTaHOBUTCA BCEC
TpYyIHEE.

B anpene 2002 r. Poccuiickas Ttenepaguokomnanus (PTP, 2-if xanan)
NPOAHOHCHPOBaja, a MOTOM IMOKasaja MOAroToBlieHHYo DenepanabHON ciyxOou
Oe3omacHOCTH Tenenepenadyy. B Hell cOTpyIHUKHM aMEPUKAHCKOI'O IOCONBCTBA B
onuoit u3 ctpan CHI' Gbutn 0OBMHEHBI B Cliello0paObOTKe MOCETHBIIETO MOCOIbCTBO
rpaxxaanuHa Poccun. B pesynbTaTte ero naMsaTh Oblia JONOMHEHa BOCIIOMUHAHUAMM,
MO3BOJIMBIIMMU €My BOCIHPHHATh KaK €CTECTBEHHOE IIOCIEIYIOIIEe IHCbMO
aMEpHKaHIIEB C IPEIJIOKEHHEM O COTPYAHHUYECTBE C HUMH B cOOpe CEKpeTHOU
nH(bOpMaIUK Ha BOSHHOM IPOHM3BOACTBE, TAE POCCHSHHMH padortain. [lanpHeimero
IJIACHOTO pa3BUTHA HCTOPHSA HE HMeNa, [EpBOe COOOLIeHHE O Hel OKa3aJoch
MIOCIIETHUM.

Uepes rox, Becnoit 2003 r. B “ Komcomonbckoil mpaBie” MOSBHIACH CEpuUs
nyonukanuii o peHomene H. beketoBoit u3 AHambl, 3Hatomei, siko0bl, 200 S3bIKOB.
B ToM umcne, 1OCTOBEPHO M KaYECTBEHHO, SMOHCKUH, YTO OBUIO TMOATBEPKACHO B
MPUCYTCTBUM  JKYPHAJIHCTOB  SIMOHCKOM  mepeBomummeil.  OBiagetp UM
camocTosATeNnsHO bekeToBa 1o obcTosTenscTBaM cBoell Oworpaduu He Moria. B
KOPOTKOH €IIe MCTOPHH €€ JKM3HU oOpaTwio Ha ceOs BHUMaHHE JIFOOOMBITHEHIIIEE
coBmajicHne. bexerosa /1Ba roga mposena B MOCKBE U BCE 3TO BpeMs, HEMOHATHO, B
KaKOM KadecTBe, XIJa Ha Jlaue cOoTpyaHuIbl Poccuiickoro yHuBepcurera JpyxOni
HaponoB (PY/IH), B KoTOpoM ecTh Kadenapa IICHXOIKOJIOTHH, a 3aBEAyeT €io
M3BECTHHIN yxe HaMm akajgemuk M.B. CMmmpHOB, “OTen pocCHiICKOW TICHXOTPOHHON
O0MOBI” — TaK BETUYAET €r0 AMEPHUKAHCKAs TIeYaTh.

B obenx ciaydasx pedb UAET O JOMOTHEHNH COOCTBEHHOM MaMsITH YEIOBEKa MITN
BOCIIOMHHAHMSAMH O COOBITHSAX, KOTOpBIE OH HE MEpPEeKWBAJ, WIM 3HAHUSIMHU,
KOTOPBIMH OH CaMOCTOSITETIPHO HE OBIIa/ieBall. DTO eIlle He IepecelieHne Ay, HO
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KPYIHBIN mar K Hemy. bekeToBa, HUKOT/Ia HE U3yJaBIiasl SIMOHCKHUMA SI3BIK, OTIIMIHO
BJIaJIcET UM, CBOOOJIHO OMEPUPYET HABA3AHHOW € M3BHE YaCThIO MaMATH IPYroro
YeJIoBeKa.

Mpl mocTapaeMcsi oAApodHee 00CYIUTh TeMY TIepPECeNIeHUs TYIN B OTACIbHON
Oporrope.

Texnuka cCUMTHIBAHUS MbIILICHHS.

Hawnbonee 3akpwiTas, penko ynoMmMuHaeMas B Hay4HOH mnepuomuke tema. Ho
yIaJoCh HAWTH MCTOYHUKH, COJIEp Kallie HY)KHbIE HaM CBeJCHUs. B IUTHpyeMbIX B
JAaHHOM TJaBe TEKCTaX pedb MWAET HCKIIOYUTENBHO O JHarHOCTHYECKOH
nHdopmanmm, nocrynatomeii u3 BAT u o nenedHom BoszzeiicTBum depe3 Hux. O
CUMTHIBAHWM MBILIUICHUS] 10 IOHATHBIM MpPUYMHAM HE CKa3aHo HU cijoBa. Ho
HCTOPUYECKH HMMEHHO CO3HaHHE YelOoBeKa ObUIO MOCTaBHIMKOM WH(OpManu,
BIIepBbIE (TOrAa elie Heoco3HaHHO) monmydeHHoM depe3 BAT. IlpuHnmmuasbHO
CUYUTBIBAHUE MBINUICHUSI HUYEM HE OTJINYACTCA OT IOJTYYCHUSL JII/IaFHOCTI/I‘{eCKOI‘/II
uHpopmanuu. Haunem nutupoBaHue.

Teopemuueckue  nonoscenus. bBUONOTMYECKM  aKTHBHBIE TOYKH  «B
3MEKTPOPU3NICCKON TPAKTOBKE SIBJISAIOTCS HEIMHCHHBIMM CHCTEMaMH, a 3TO
O3HAauaeT, 4YTO NpU TMojade d>JeKTpoMarHUTHOM BomHel (OMB) nHa BAT...
MIPOUCXOIUT Tporecc B3aumoaeucTBust OMB ¢ coOCTBEHHBIM 3JEKTPOMAarHUTHBIM
nznydennem (OMU) Touku... Kak cienyer u3 3aKOHOB pagriodu3uKy, CIeICTBUEM
MoAOOHOTO  B3aMMOZCHCTBUS  SIBJISIETCS  MOAYNsius —mafarouieii OMB  Ha
m3mydarensHol  wyacrore BAT. Beimenenume 3TOH  4YacTOTBI M3 CIIEKTpa
MOIYJIHPOBAHHOM OTPaXKEHHOM BOJHBI, €€ aHaIW3 (aMIUTUTYIHO-4aCTOTHBIN)
MIO3BOJISIET MOJYYUTh MH(POPMALMIO O COCTOSIHHM OpPraHW3Ma U OLEHHTh OTBETHBIE
pEaKkIMy Ha BHEIIHHUE BO3ICHCTBUS HA OPIaHU3M, B YACTHOCTH, (PM3UYECKUX IONEH.

B cnywae, ecnm uacrtota 3omampyromiero curiaiga B obmactu CBY m KBY
cou3MepuMa ¢ 4actoToit cooctBerHoro OMII, To ojHa 13 KOMOUHAIIMOHHBIX YaCTOT,
Yalie BCEro pasHOCTHas, OyIeT HaXOAWTbCS B OOJACTH THIMYHBIX 3HAYCHHUI
TEXHMYECKH HCIIOIb3yEMbIX 9aCTOT — E€IUHUIIBI M JECITKH Merarepi, — 6 mosromy
M3MEpHTENbHAS almapatypa MOXeT ObITh paspaboraHa Ha 0a3e HM3BECTHBIX
TEXHHMYECKHUX PEIIEHUH, HarpuMep, OJIOKOB MPUEMHBIX TPAKTOB PaIHOMOKAIIMOHHBIX
CTaHIMH, KOTOPblE MMEIOT BBICOKHE IIOKa3aTelNH [0 UYBCTBUTENBHOCTH H
CelneKTUBHOCTIY (43)

Texnuueckoe eonnowjenue. Manorabaputaeii ammapat KBY-tepanmun
«Patrbop» ¢ UroNBPYaTHIM H3ITydaTeNeM:

«HronmpuaTelii M3MydaTedb MO3BOISET ONPEACIUTH MapaMeTphl SKBUBAJICHTHON
anekTpudeckol cxembl BAT, wusmMeputrs MOIIHOCTh H3inydeHus u3 bBAT, e€
JETeKTUpYIoIHe crocoOHocTH... Kpome Toro, mpeobpa3oBarens MOJ IO3BONSET
cauMath napamerpsl BAT ognoBpemenno Ha HY, BY u KBY unm ocymecTBiasTh
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Bo3zelicTBue Ha BAT B yka3aHHBIX Iuamna3oHaX, TO €CTh JIOKAJIBHO BO3/IEHCTBOBATH
Ha BAT u BecTH KOHTPOJIb 32 3TUM BO3/CHCTBHEM, HE N3MEHSS TTOJIOKEHUS UTJIBI Ha
BAT...

B cocraB ammunkaropa «Patnbop» BXxoaut TpaHzuctopHsiii renepatop KBY Ha
IITHI (moneroii Tpausuctop LlorTk — Asem.) pasmepom 8xX7x7 im (Bec — 10T —
Aem.)... KBU-reneparopst Ha I[ITIII wumelor yHuKanbHble (QYHIHMOHAJIBHEIE
BO3MO)KHOCTH, HEIOCTH)KUMBIE JJIsl TEHEPATOPOB APYTUX THIIOB:

- B03MOXXHOCTh MOZIYJSLIMKM YacTOTHI, (pa3bl U AMILIHTYIIBI
(momHoctn) KBYU-m3nydenust depe3 Iienb IUTaHWS 3aTBopa Ha
yactotax Momyasimuu 1o CBY... pu 3TOM 1ienb yrpaBieHUs] XOpOILIOo
COBMECTHMa CO BCEMHU IM(POBBIMH YCTpOICTBAaMH OT TaiMepa a0
MuKporpoteccopa u [I1DBM;

- B03MOXXHOCTh CMEIIMBaHWS B TPAH3UCTOPE CHTHaja
peakuuy mManueHTa C 30HIAMPYIONIUM CUTHAJIOM W BBIJEJICHUE
pa3HOCTHOrO CHUTHaJa B IENM CTOKA TMPH OYEHb BBICOKOW
YYBCTBUTCIIBHOCTH. . .

Haubonee wuHQOpMATUBHON sBIsSETCS aUarHocTHKa cocrosHust BAT 1o
orpaxeHHoMy KBUY-curnamy. Ilpu Mamom ypoBHE 30HIMPYIOILIETO CHUTHajIa
napameTpsl BAT He u3MeHstoTCs U Besl HHPOpManusi (MMEHHO «BCSl MH(POPMAIHSD)
— Aem.), comepxamasics B HeHTpoHHOW cetn BAT B TOM WM HWHOW CTENCHH,
MIEPEHOCHUTCS Ha OTPaXKEHHBII CUTHAJ B peajbHOM Macmrabe BpeMmenu. HemoctaTok
— HEOOXOAMMOCTb IPUMEHEHUS MOIIHBIX BBIYUCIHUTEIBHBIX CPEACTB Ui
neunppoBkH... [Tpumensist ananoro-ungpoBeie mpeodpazoBateny U HHTEpENcH Ha
BBoJzie [IDBM Hapsiy co crielMalibHBIMH CPEICTBAMHM MAaTeMaTHYECKOH 00paboTKH,
MOXXHO BECTH MOHUTOPUHT B TeueHHe 24 uyacos. Ilepenauy maHHBIX OT MalyeHTa €
OBM MOXHO OCYIIECTBIIATH IO pagHoOKaHaIy Ha dactorax mopsaka | [T, mpu
9TOM cB00O/IA IBIKEHUH MAMEeHTa OyIeT MPaKTHYECKH HeOTpaHHIeHHOMY. (54)

Ha BricraBke mHHOBauuii u HOBBIX TexHonoruit B 2000 rony «PatuGop» ObLI
HarpaxJeH 3010Toi Menansto BBLI

Crnabocthio (C TOYKM 3peHHs CIelCIyk0) anmiukartopa «Parubop» moxer
MIOKa3aThCsl HEOOXOOMMOCTh JEp)KaTh €ro Wrily Hax «3paukom» BAT, MuHMMyM
MOOJIM30CTH, HETIOCPEACTBEHHO HA TeJle YellioBeKa Win okojo Hero. Ho Gmaromaps
MaJbM Macce M rabapuraM aniuIMKaToOpa «IOSBISETCS BO3MOXHOCTH HEJOPOTOro
J0000pYIOBaHUS M HCIOIL30BAHMS MOOMIBHBIX TENe(OHOB Ui HENPEPHIBHOTO
KOHTpOJIS 32 paboToi cepala, JETKUX U APYTHX OpPraHoOB MAalMeHTOB... s 3Toro
Oymer OOCTaTOYHO HaOpaTh HOMeEp TenmedoHa, HE MOXKHUIASCh OTBETa a0OHEHTA...
Jaxxe ecnn oH 6€3 CO3HAHWS, CHTHAI C amlmnapaTa COOOIINT, KaKhe MyJIbC U JacTOTa
Cep/ICUHBIX YAapoB y ero Biajgenbma. Kpome TOro, B TONOOHBIX CHTYaIHAX
MOOMITBHBIHN TeNeOH MOKET paboTaTh B pEKHUME aBapuHHOTO Oysh». (45)

ABTOpCTBO WJEW IIPUIHCHIBAIOT aMEPHKAHCKOM Tene(OHHOM KOMITaHUH
«BellLabs» (Bmamenerr Lucent Technologies), Hero-I:xepcn, HO s He Bepro
mogoOHON  Bepcuu. HaBepHsKa aMepHKaHCKHE  «KOMIIETEHTHBIE  OpPTaHBD)
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peanr30Balld HICI0 337010 10 TeaedoHncToB. Poccusine crapaioTcs He OTCTaBaTh
OT aMEpHKaHIIEB!

«[lonomHenue ammmkaropa «PaTtubop» HWHTENIEKTyalnbHBIM OJIOKOM B BHAE
HelipokoMIbioTepa emé Ooree moBbIMIaeT 3(P(EeKTHBHOCTh €ro IMPUMEHEHHS B
MEIUIIMHCKOM MTPaKTHKe.

BAT B COCTOSIHUM TaTOJIOTHH YeJIOBEKAa MPEACTaBISIET COOOH MajOMOIIHEIE
KBUY-reneparopbl, H3ydaromue MpoCTpaHCTBEHHO-BPEMEHHBIE AJIEKTPOMAarHUTHBIE
00pa3bl, B KOTOPHIX, KaK B FOJIOTpaMMe, 3are4aT/IeHbl THarHOCTHYECKUE TIPU3HAKU U
TapamMeTphl OPraHoB U (PU3HOJIOTMUECKUX CHCTEM IalleHTa.

Heiipokommbiorep (HK) «OmOpuon», peanmsoBanubiidi B Buge CBY-cxemsl ¢
MPUMEHEHWEM  TOJNEBBIX  TpaH3uctopoB  IIIoTTkM,  BBHIIONHSAET — (DYHKIHIO
PpAacIIo3HAIOIIETO aBTOMATA WM YCTPOMCTBA TUarHOCTHKH.

Ero wuckyccTBeHHass BHpTyajJbHas HEWpOHHAas CETh KOOUPYET B BHUJE
KOHKpPETHOW KOH(Urypalnuu CETH M B BHUJIE BEIMYMHBI CHHONTHYECKHX CBsI3el BCe
cBoiicTBa m3nydaembix BAT obpa3os.

Curnansl ¢ BbIXOJIOB MoToHeHpoHoB HK mpencraBnsror coboit pesynbrar
JAUArHoCTUpOBAaHUA TOI0 MWJIM HWHOI'O OpraHa WK q)yHKL[PIOHaJ'[LHOﬁ CHUCTCMBI
nauuenra. IIpuHnun reHepanuu BUPTYyaldbHbIX HEHPOHHBIX CETEH, Pealn30BaHHBIN
HK Ttuma «OMOpHOHY, MMO3BOJSET BBHINOJIHUTH €ro B BHAe o0beMHOi CBY-cxembl
pa3smepamu He 6osee 10x10%10 im.

Takum 00pa3oM, COBpPEMEHHBIE JJIEKTPOHHBIE U  MEIUKO-TEXHHYECKUE
TEXHOJIOTUM MOT'YT OOECIeYUTh CO3JaHHe MOOWIBHBIX Tele(OHOB, CIOCOOHBIX B
aBTOMAaTHYECKOM PEXHME JAWAarHOCTUPOBATh HAPYIIEHUS JKU3HEHHO Ba)KHBIX
GyHKIMH oOpraHu3Ma W OKa3blBaTh IIEPBYI0 MEAWLIMHCKYIO IIOMOIIb CBOEMY
BIAJEIBIY». (45)

A Taroke, 100aBUM OT ceOsi, HETJIACHO CYUTHIBATH U BBOJHUTH UH(OpPMALUIO B
€ro CO3HaHUE, MOJCO3HAHUE, TTAMSTh.

B 3aximoueHne — aHanor MOOMIIBHOIO 000pyIOBaHUS (U1 YCTAaHOBKH B CaJIOHE
aBTOMOOWJIS, HalpUMep), NMPHUMEHSAEMOro KakK B CTALMOHAPHBIX IOJOKEHUAX (W3
MIPUIIAPKOBAHHOTO Yy JIOMa, Tl KUBET HaOIrofaeMblil, aBTOMOOWIIS), TaK U IPH
JBIDKEHUH HaOJII0ZAEMOTr0 110 TOPOTy.

Jlabopatopus mauctanuonHoro 3oHAUpoBarns HUW mpukmagHoi MaTeMaTHKA
u mexanuku MI'TY wm. H.D. Baymana mpezacraBisier M3MEepUTEIBHBIA KOMILIEKC
“bruo Packan”, co3maHHBIH Ha OCHOBE TOJOrpaUUEcKOro IOAMOBEPXHOCTHOTO
panuonokaropa cepun «Packan»:

“B Hacrosmmie BpeMs OOOCTpWICS HWHTEpPEeC K HCIONB30BAHHIO METOAOB H
CPE/ICTB TIOJIOBEPXHOCTHOM pPAaIMOMOKALMK /I OOHApyKeHWS] M AMATHOCTHKH
JO/Ie, HAXOJSIIMXCS B 3aBajiaxX WM 32 CTEHKAMH CTPOHMTENBHBIX KOHCTPYKIHIL.
Orta 3amaya, MO-BUIMMOMY, MOXET OBITh PEIIeHA C MOMOIIBIO PAIHOIOKAIMOHHBIX
cpencTB, paboTaromux Ha JIMHAX BomH B auamazoHe 3/30 cm (1/10 TTm). Ilpm
OTpa)XCHHH 30HIUPYIOIIEr0 CHI'HANA OT MOABI)KHOW TPaHUIBI OyJEeT MPOUCXOIUThH
n3MeHeHne (as3bl CHUrHaja, KOTOPOE MOXET OBITh 3a()MKCHPOBAHO TEM WM WHBIM
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cniocodoM. Ilo nmeromummces B uTepaType AaHHBIM, YYBCTBUTEIBHOCTh YKa3aHHOTO
MeTo/a TpH PErucTpaluyi B paJroIUana3oHe MEXaHHYECKHX KojieOaHWH MOXKeT
noctrub 10° M (MWLTMOHHAS 01 MUILUTAMETpA — ABT.).

MOXXHO TIPEIIONIOKNTh, YTO OCHOBHBIMHU IPWJIOKEHUSIMH pPaccMaTpHBaeMOro
METOJIa MOTYT SIBJISITHCSL:

- pa3IMYHOTO poja METUIIMHCKHE HCCIIEOBAHUS C LENbI0 JUCTAHIIMOHHOIO
KOHTPOJISI MapaMeTPOB KapIHOPECITUPATOPHON CUCTEMBI YENIOBEKA;

- OECKOHTAKTHOE OIpeJielieHne MapaMeTpoB Iylbca U AbIXaHUsI OOJBHBIX, JUIA
KOTOpPBIX KOHTaKTHbIE JAaTYUKH 10 pPa3HbBIM [pPUYAHAM HE MOTYT OBITH
HCTIONb30BaHbI;

- IMCTAHIIMOHHAsI TUarHOCTHKA JIUI] B XOJI€ CKPBITBIX WIIM OTKPBITBIX TPOBEPOK,
HanpHuMep, B a3ponopTax (OECKOHTAKTHBIN JIETEKTOP JIKH);

- peructpanys pedyeBbIX CHIHAJOB B TeX CIy4asX, KOIJa HCIIOJIb30BaHHE
AKYCTHYECKUX MUKPO(OHOB HEXKETATETbHO 1 HEBO3MOXKHO (55).

[Ipennocnennuii W MOCIEIHUN MYHKTHI YYAECHBI, OCOOSHHO 3aBepUIAIONIN,
yKpararonmii codoi cratbro. Oka3bplBaeTcsl, JJIsl MOACTYIIUBAHUS JKYUYKH yXKe He
o0s13aTeNnbHbl, TEM OoJiee, YTO UX CHayaja HY)HO YCTaHOBUTH, a MIOTOM HX MOTYT
HalT. Y /100HEee BOCTIOIb30BAThCS PAAMOIOKATOPOM, a KYITUTh ero MoxkHo B MI'TY.
Ckaxyr, 4TO NOMO0HBII MYyHKT NPHINYHEE ObUIO OBl OMYCTUTh, HO 3a0BIBAIOT, YTO
pany Hero u 3aTesHa IMyOIUKaIys.

3aKOHYUM ITUTHPOBAHUE:

“OcHOBHBIE TapaMeTpsl faTunka “buo Packan”.

Pa6ouast yacrora paguonokaropa — 1,6 I'T (A= 19 cm)

['aGapurtHbie pa3Mepbl aHTEHHOI'O YCTPOICTBA!

- IMaMeTp, MM -120
- BBICOTA, MM - 200
MotHOCTh TeHepaTopa - 10 MB1». (55)

Bribop  mpuBEeOEHHBIX ~ BBIIE  YAacTOT  pPaJHOJIOKalMH  OOBSCHIETCS
IIPO3PAYHOCTBIO ST HUX BCEX paHee HCIONb30BAaBIIUXCS M HBIHE NPUMEHAEMbIX
CTPOUTENBHBIX MAaTEpUaNIOB, KOHCTPYKIMH M M3JAENUH, Kak B CyXOM, TaKk U B
YBIIQ)KHEHHOM COCTOSHHU.

Uro maeT 3aMHTEPEcOBABIIEMYCS CUMTHIBAHHEM MBIIUICHHS UYEIOBEKY JAHHOE
obopynoBanne? Kak MUHIMYM KaueCTBEHHBIN OTPa)KEHHBIM CHTHAJ, COACPIKAIIIA 1
HMHTEPECYIONIYI0 €T0 KOMIIOHEHTY. IIIfoc TeXHHMKY M TEXHOJOTHIO pacuIM(pOBKH
3aM(POBAHHOTO B AJIEKTPOMArHUTHONW (opMe peueBoro curHaia. Moxer ObIThb, B
MI'TY ymactes MONyduTh W HEYTO Oorblnee. YPOBEHb KBANU(HUKAIIMKA W 3apIUiaT
€ro COTPYIHMKOB ITO3BOJISIET HAJIESATHCS Ha 3TO.

HUWN ncuxorexHonorui mnpeajsaraer MUCKoMoe B roroBoM Buue. Ho
MIPEATIOKEHOE OYEBHIHO CIIOXKHEE, MPOM3BOMUTENBHEE M JOPOXKE PAANOIOKATOpa
“buo Packan”.

MOXHO 1M 3alOIUTHTBCS OT CUMTHIBaHUS MbIcned? B mpuamume, ma. Oners
YKpBIBAIOMINI ¥ IUIOTHO OOJeTaronuii (Urypy 3allUTHBIA KOCTIOM M3 YIJIETKaHH,
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HCKITIoYaromui Bexos m3nydenus BAT B okpyxkatomee nmpoctpanctBo. Ho He dakr,
YTO CKaHUPYIOUIMH Paguoilyd HE CMOXET CUATaTh MHPOPMAIMIO I0J] 3alIUTHOH
TKaHbI0, C IIOBEPXHOCTH KOXH. HEsICHBI TakkKe IOCIEACTBHS JUIS 3/I0POBBS
JUTUTEIIEHOTO TIOJHOTO TPEKpaNieHus] HH()OPMAaMOHHOTO paarooOMeHa ¢ BHEITHIM
MHPOM.

WHoctpanHble OcONbCTBa B MOCKBE 3alIMIIEHB! HHAYE, JOCTATOYHO MOLTHBIM
BCTPEYHBIM paJMOM3IIyd€HHEM Ha BCEX IPHUIOAHBIX JUIi JUCTAaHIMOHHOTO
CKaHHPOBAHUS PaJUOYacTOTaX, B KOTOPOM TOHET, CTAHOBUTCS HEPA3JIMUYMMBIM Ha
(hoHE N3ITydaeMoro paJnonIyMa OTpaKEHHBIH CUTHAIL.

Wmeromiee A€HBIM YacTHOE JIMIIO MOIJIO OBl OCHACTHUTH TJIYIIMIIKAMH CBOE
KHJIHIIE, a [0 TOPOY MEPEIBUTaThCs B 3AIIUTHOM KOCTIOME M TaK OTrpaauTh ce0sl OT
cunThiBaHusA. Morno Obl, ecin Obl MIIMIMS HE MMeNa NpaBa 3a/iep)aTh ero Ha
ynuie, nocraBuTh B KI13, oTHITE BO BpeMst 00bICKa CPE/ICTBA CAaMO3AILUThI, CUUTATh
U3 TaMATH yTauBaeMylo WH(oOpMamnuio M OTIYCTHTh ¢ MUpoM. Ha 3aKkoHHBIX
OCHOBAaHUAX H 663 BCAKHX 06BHCHGHHﬁ. CunTpIBaHUE MBIIIICHHS HE W3BECTHO
3aKOHY, )KaJOBaThCsI HE Ha YTO.

HeBO3MOXKHO B OIMHOYKY, 0€3 MOAJEpKKH OOIecTBa, MPOTHBOCTOSTH
rocyaapCTBy, CJIMIIKOM HEpaBHBI CHUJIBI. HOHy'{I/ITI) KE IIOMOUIIb 06H_[eCTBa MOXHO
OyIer nociie pacceKpeunBaHus U 3aKOHOIATENILHOTO YPETyIMPOBAHMUS TPOOIIEMBI.

ITo3Hakomumcs €11€ ¢ OJHUM HMCTOYHUKOM, COACPKAIIUM BECbMa HCOXUAAHHBIC
YTBEPKACHUS, TEM HHTepecHee OyeT YUTaTh:

«HecpaBHeHHO OONBIIYIO YACTh CONEPKAHUS IICUXMKU YEJIOBEKA MO CPABHEHHIO
C OCO3HAaBaeMOH, COCTAaBISIIOT DIIyOMHHBIC c(epbl NCHXHMKH, TaK Ha3bIBaeMas
OeccosnarenbHas cdepa. Becb ombIT, KOTOPBIH Mpola jXUBasi MaTepys B Iporecce
CBOEHl JBOMIOLMH 10 4YEJIOBEKa, BEChb MCTOPUYECKUI OIBIT 4YeIOBEUECTBA H
COOCTBEHHBII ONBIT HMHAMUBHAYYMa XpaHATCS B HH(MOpPMAIMOHHOW 0a3e ero
Oecco3HaTeNbHOM cepshl. ..

Bce 3aboneBanus HaYMHAIOTCA B TIyOMHAX NCUXHUKU. FIMEHHO TaM 3aposkpaercs
nH(pOpPMalMOHHAs MaTpHIla MIATOJIOTHYECKOro Mporecca, KOTopas B MOCIEAYIOMEM
(opMHpyeT KOHKpETHOE 3a00JIeBaHUe, SABISIONICECS JHIIb BHEIIHUM IPOSIBICHUEM
STOr0 TIYOMHHOTO NCHXHYECKOro HH(OpMAaIrMoHHOTO Tmporecca. CoBeprieHHO
TOYHOH B 3TOW CBSI3M MOXHO CYHTATh CEHTEHIIMIO, OMPENEISIONyI0 0ONe3Hb Kak
«uH(OPMAIIMOHHBINA OECIIOPSIIOKY . . .

Knuanueckas mpakTuka co BCe OYEBUAHOCTBIO YOSKAAaeT B TOM, 4YTO JiroOas
MBICJIb HIMEET BCETENECHYIO (BCEOPTaHHYIO M BCETKAHEBYIO) IPEICTABIEHHOCTb, T.€.
MBI IyMaeM U IEPEKNBAEM BCEM OPTaHU3MOM...

«SAmpom» dYemoBedecKOi ICHMXWKH, €€ ©0a30BOM MaTpHieH, sBIsSeTCS
MMIIPUHTHPOBAHHAS B MJIAJICHYECKOM Bo3pacTe MH(OpMAIWs, KOTOPYIO IMOITydaeT
JUYHOCTh HE3aBUCHMO OT JKelaHus cyObekTa... Jlrobas korma-mmbo TomydeHHas
YeJIOBEKOM HH(OPMAIM B COCTOSTHUHM CHa WM OOAPCTBOBAHMSA, PACTIPEICISIETCS B
TICHXOCEMAaHTUYECKOM TIPOCTPAHCTBE CYOBEKTa W HA3bIBAaeTCsl MaMsAThiO. IlaMsaTh
HeTpepbIBHA, T.6. HHGOpMAIMs BHOCHTCS B IICHXOCEMAaHTHYECKYIO0 cdepy
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MIOCTOSTHHO, HE3aBUCUMO OT COCTOSIHHSI CO3HAHUS CyOBEKTa ¥ HUKaKUMH IyTSIMH He
MOXeT OBITh yHajeHa W3 Hero (3a WCKIIOYCHHWEM CIIydacB OpPTaHMYEeCKOro
TIOBPEXK/ICHNS] COOTBETCTBYIOIIUX 30H M Y4acTKOB TOJIOBHOTO Mo3ra). B ciydae xe
«3a0BIBaHMS» MIPOUCXOUT HE 1MoTepsi MHPOPMALINK KaK TAKOBOI, a B CHIIy KaKHX-TO
NPUYMH ~ HEajeKBaTHO  BOCHPHMHMMAeTcs IHyTh K  HeE B MaccuBe
NICUXOCEMaHTUYECKOT O IPOCTPAHCTBA. ..

Jlrobast wmH(popmanmust BHE CO3HaHMS 4elOBeKa He Anu(QepeHIpoBaHa.
HuddepennmpoBka ee TPOUCXOAWT IPHU BCTPAaWBAaHWM JaHHOH MOCBUIKH B
NICUXOCOMAaTHYECKHHi KOHTHHYYM CyOBEKTa, B KOTOPOM OOpa3yroTCsi HOBBIC
ACCOLIMATUBHBIE CBSA3M MEXAY 3JIEMEHTAaMH C Y4EeTOM COJEpKaHus MOJNy4YeHHOH
nHdopmanum» (56).

VYrBepxnaenus A.M.KydnHoBa, coTpynHuka MOCKOBCKOM — MEAMIIMHCKON
akazemun uM. M.M.CeueHoBa, OyayT MPOKOMMEHTHPOBAHBI B TPEThEH 4aCTH KHUTH.
CoBetoBast ObI TOHUMATh UX HE KaK MeTa(OpHUYECKH BhIpAKEHHBIC, a OYKBaJIbHO.

OOpatuio Ha ceOst BHUMaHHe CIIeyIolIee BRICKa3aHHOE UM MOJIOKEHHE: «ITr0ast
MBICTIb UMEET BCETENIECHYIO (BCEOPTaHHYIO U BCETKAHEBYIO) MPEICTaBICHHOCTD, T.€.
MBIl JlyMaeM M IEpeKUBAEM BCEM OpPraHU3MOM». [Ipu Bceil HEOOBIYHOCTH OHO,
Ka)KeTCs, CIPaBENIMBO B OYKBAJIbHOM CMBICIE ciloBa. VM neno 3meck He TONBKO B
CTOMAaIUTax M JAdcKouuTax. Bo BTOpoil uacTM KHHTHM TpuBeneH Oyrder
YIUBUTEIBHBIA TIpUMEp WH(POPMAIMOHHOrO 0OMEHa MEX]y CO3HAHHEM 4EelIOBEKa M
OJHOM M3 €ro TKaHeH, HaXOJSIMMCS B CTPECCOBOM COCTOSHUM Y4acTKOM
MOBEPXHOCTH KOXH. [IpnueM 06a yqacTHHKa 0OMEHA XOpPOIIO HOHAIN IPYr ApYyTa.

CrtpeccoBbie COCTOSIHHS.

Oomume mnosoxkenust. «B 1975 r. P. Mounpoy 3amateHTOBall CIIOCOO
MOTCHIIMPOBAaHMUS TMapaHOPMAJbHOI'O COCTOSHHS MO3ra 4YeloBeKa 3a CHeT
CTEPEO3BYKOB B JMama3oHe 4acToT 4—7 'L, KOTOpble COOTBETCTBYIOT TITa-PUTMY
TOJIOBHOI'O MO3ra. A 3TO — Ta camas 4YacTOTHas aKTMBHOCTb MO3Ta, KOTOpas
HeoOxommuMa Ut paboThl B 00JIaCTH MOJCO3HATENBHBIX €T0 cdep, Iie XpaHUTCs BCs
nocrynaromas HHGopMaIys U3 OKpYXKaloIIe cpeIbl B Halll OPTaHU3M. .. )»

«Hobenesckuit maypeat Jl. ['abop, OTKPBIBIIHI TPUHIKI TOIOTPa(UH, TPHUILIEIT
K MHTEPECHOMY BBIBOAY, YTO yabTpaciadasi smuccusi (OTOHOB, HabOIromaromascs y
BCEX HCCIIEAYEMBIX JKUBOTHBIX M PACTHTENBHBIX OPTaHW3MOB PE3KO BO3PACTAET,
KorJa OMoJormyecKasi CHCTeMa HaunHaeT morubats. 3mydaeMble mpu 3ToM (POTOHBI
HecyT HH()OPMAIUIO O MIPUYHHAX THOCTH U3 OYara IMOBPEXKICHHUS. DTO BO30YKICHIE
HE yracaer, IIOKa KJIE€TKa WIM OpraH HE TOTMOHYT WIM IIONHOCTBIO HE
BOCCTAHOBSITCH. ..»

«IIpogdeccop T. Bam XoBEH... MaTeMaTHYECKH JI0Ka3al BO3MOXHOCTh
3HAYNUTEIHHOIO PACIIMPEHUS] BCEX KaHAIOB WH()OPMALMOHHOTO OOMEHa MEeXIy
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cucreMaMu (3¢¢eKTa CBEpXUYBCTBEHHOI'O BOCHPHSTHS JIIOJbMH) TIPH YCIOBHH
WHTEHCUBHOTO pa3pyIIeHHs] JIOOBIX MAaTepHajbHBIX CTPYKTYp, COCTaBIISIOLINX
B3aMMOJICHCTBYIOIINE CHCTEMbI. YKa3aHHbBIE... HCCIENOBaHUS B  00JacTH
NICUXOTPOHUKU  TO3BOJMWJIM  TOATBEPAUTh  BO3MOXKHOCTH  YEIIOBEUECKOIO
CBEPXYYBCTBEHHOI'0, HHTYUTUBHOI'O BOCIPHUATHS MAaTOTOTMYECKUX 30H B OPraHU3ME.
VYaamoce Takke coO34aTh anmapatrypy, Ipd TOMOIIM KOTOPOHW JOCTHraercs
Mpe/IHaMEepEeHHOe paclupeHre cepbl YeOBEUECKOro IOACO3HAaHU Oiaromaps
MEPEKITIOUEHUI0 CEHCOPHBIX, MHTEPIEPCOHATBHBIX ICUXONIOIMYECKUX PpeakIUid OT
HOPMaJIGHOT'O BOCIIPHSTHS Ha CBEPXUYYBCTBEHHOE (IKCTPACEHCOPHOE). 3a cuHeT
«paspylieHuss Oapbepa MEXIy CO3HAaHHMEM | IOJCO3HATENLHBIMH CTPYKTypamu
MO3ra, B KOTOPBIX O'POMHOE KOJWYECTBO MH(OPMAILMK XPAHUTCS B HEOCO3HAHHOM
HaMu coctosHUU» (53).

C Teopuell MBI 3aKOHUWIH, TEHEPh MepeiieM K MPAaKTUYECKUM NPUMEHEHHSM.
Corpynaukamu OOO MHCTHTYTa TPUKITATHON NMCHUXO(MHM3WKH CO3JaH ammapaTHO-
HpOFpaMMHBIﬁ KOMIIJICKC, TA€ OCHOBHBIM IIPUEMHBIM JaTYUKOM [JisI CbhbEMa
uH(pOpMaIK ¢ 00BEKTa UCCIIECIOBAHMS SIBJISIETCS YENIOBEK-OMEPaTOp C N3MEHEHHBIM
COCTOSIHUEM CO3HAHUS:

«[IpuHumn pabGoThl anmapara 3aKiOYaeTcs B TOM, 4YTO KOMIUIEKC BBIIAET
UH(OOPMALMOHHBIA  KOJl (3JEKTPOMArHUTHBIE, PaAMO W CBETOUMITYJBbCHI) ISt
crnenuduIeckoro BO3JEWCTBHS HAa HEPBHYIO CHUCTEMY OIepaTropa, BBOJS €ro B
MOBBILIEHHOE BOCIIPUUMYHUBOE COCTOSHHE, TEM CaMbIM YCHIINBAs OHOJIOTMYECKYIO
CBSI3b MEXAY OIEPaTOpOM M OOBEKTOM HCCIENOBAaHUA... B OCHOBE KOHCTpYKIHH
anmnapara Jexut uzooperenre B.J. HecrepoBa. Co3iaHHbIN UM ammapar crocooeH
MOBBIIIATh YYBCTBUTEIBHOCTD U YBEJIMUYUBATH CTEIICHb JOCTOBEPHOCTH PE3YIbTAaTOB
paboTHl OIepaToOpOB IIyTE€M BO3ACHCTBHS MATHUTHOTO IOJS HAa MO3I IIOCPEICTBOM
YCTaHOBJICHHBIX Ha TOJOBE, HAJ BHCOYHBIMH OOJNACTAMHE, JABYX MAarHUTHBIX
HUHIYKTOPOB, KOTOpBIE T'€HEPUPYIOT HEOOXOAMMBIE Ui MaKCHMaJbHOroO 3ddexra
rapamMerpbl ~ MarHUTHBIX ~ HMIIYJAbCOB  HH3KOYACTOTHBIX  KonebaHuil ¢
BBICOKOUACTOTHOW MOJyIsiMel, Onu3kux K Tita-purmam mosra. ([larent PO Ha
«Criocod  yBenmMYEHHs  JOCTOBEPHOCTH  OHOJOKAIMOHHBIX  HCCIELOBAHHID,
m3obperenne Ne 2119806, mpuopurer ot 21.08.96 1.).

HanmoxxenHble  puUTMBI ~ BBIBOAAT  OHOCHCTEMY W3  paBHOBECHS, a
HEYpaBHOBEIIEHHAs] CHCTEMa BBIIENACT 3HEPTHIO, T.€. MPOUCXOJUT aKTHBU3AIMA
KOpBl TOJIOBHOTO MO3ra, XapakTepH3ylomascs YyCHJICHHEM HHTYHTHBHOTO
BOCHPHUSATHS.

HNmeercs 1 TONOTHUTENTBHOE CPELICTBO BO3ACUCTBUSA:

«JlazepHblil U3Ty4aTenb COCTOUT U3 TBEPAOTENBHOIO JIa3epa MOLIHOCTEIO 5 MBT
u HON BonmHBI 630—680 HM. JIyu mazepa HampaBIeH CHMMETPHYHO OTHOCHUTEIEHO
IJ1a3 Ha PAacCTOSHWUHM OT TepeHOoCcHIsl He Oonee 15 cMm u Beime Hee Ha 1 cm.
[Ipumenenne mazepa 0OyCIOBIIEHO MCIIOIB30BAHUEM €r0 B KA4ECTBE PA3PYIIUTEIS
MeXaHW4IecKoN cucTeMbl. I[Ipm 3TOM BBIEIsIETCS Manash SHEPTusl pa3pyLIeHUs,
CHHXPOHHM3HPYEMOTO € T3Ta-pPUTMOM OIEpaTopa, YTO BEIPAXKAETCS AOTOIHUTEILHBIM
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TIOBBIIIIEHNEM 3((heKTa MHTYUTHBHOT'O BOCTIPHATHSL. . .

[Momyuennas unpopmarust oOpadareiBaeTcss B O9BM mpu momomu nporpamm,
CO3JJaHHBIX Ha OCHOBE TEOPETHYECKHX W O3KCHEPHMEHTAIBbHBIX HCCIICTOBAHUM,
MIPOBEACHHBIX HaydyHbIMH coTpyaHukamu HWIIII» u dukcupyercs «Ha sKpane
KOMIIBIOTEpPA, TAE CO3/1aeTCsa BUPTyalbHasl MO OpraHa B ONPEEICHHBIX [[BETaX)
(53).

B nyOnukanuu npuBeNeHH MONYYEHHbIE Ha  amlapaTHO-IIPOrpaMMHOM
KOMIUIEKCE HM300paskeHus] OOJBbHBIX OpraHOB — IIONEpPEYHBIH pa3pe3 OpIOIIHOM
TIOJIOCTH, N300pakKeHHE IIEYEHH U T.11.

[ToHsITHO, KaK MarHUTHBIMH HMITYJbCaMH, YBEIIMUUBAETCS YYBCTBUTEIBHOCTD
orneparopa, MOXXHO MpPEANONOXKHTb, YTO JIA3€PHBIM JIy4OM Y HEro pa3pyliaroT
Oapbep MEXIy CO3HaHMEM MW TMOJCO3HAHHUEM [yisi OO0ECHedYeHus JocTyna K
noiydyeHHo uM wuHpopMmanuu. OcTajoch HEBBIICHEHHBIM, KakUM 00pa3oM OHa
cHMMaercst ¢ camoro omeparopa. Ckopee Bcero, uepe3 OHONOIMYECKH aKTUBHBIC
TOYKH.

Bo BTOpoO# 4acTH KHUTM OYAET OMUCAHO CTPaHHOE MOIPAaHUYHOE COCTOSHHE
MEXAY CHOM U 60)1pCTBOBaHI/IEM, B KOTOPOM HaxXOJIUTCA YEJIOBEK BO BPEMSA U3BATUA
U3 €ro maMsTH OOJBIIUX Macc JaBHO 3a0BITOM UM caMuM MH(pOpMaIKH, (parMeHThI
KOTOPOH, MJI1 KOHTPOJsS JOCTOBEPHOCTH, HWHOIAA, B PEAKUE MUHYTHI
«TIPOCBETIICHUS», NAIOT IIOCMOTPETh U EMY.

I'maBHBIA Bompoc: OTKyZa OepyTcs «OHepaTopbl», COTJIACHBIE MEPHOIUYECKH
HOZIBEpraTh COOCTBEHHBIN MO3T «MaJIOl SHEPTUM Pa3pYLIEHMs» Ul BBEICHHS €ro B
CTPECCOBOE COCTOSHUE, 3HAIOT JIM OHU BOOOIIIE, B UEM yJacCTBYIOT?

Her Hm wManeiiero poBepuss K HBIHEIIHEH POCCUMCKONW IICUXUATPHH,
YXYALICHHOMY BapHaHTy ICHUXUATPUU COBETCKOM, CIIMIIKOM YEpHBbI Jela 3THX
moneil. Ho uaTepecHsl, MpeBpaTUTh KUBOM YEIOBEUYECKUN MO3T B JI€Tallb MallIMHBI,
3TO0, COTJIACUTECH, COBEPIIEHHO OPUTHHAIBHO, @ 3HAUUT HHTEPECHO.

Xo4y TOMYEpKHYTh:  JAHHBIH  OKCHEPHUMEHT HE  SBIAETCS  YeM-TO
HCKITIOUUTEIBHBIM, U3 DPsa BOH BBIXOAAIIMM MO cBoeil uaeonoruu. HaoGoport,
HEOOXOAMMOCTh TaKOr0 poJia HCCIeNOBaHMH OblIa TEOpPEeTHYeCKH O0OCHOBaHA
3amonro  go  mosiBieHus — pabor  B.M.HectepoBa u  E.B.Kymunooii
ocHoBononoxaukamu npodnemsl, H.J[.JleBstkoBeiM, M.B.I'onantom u O.B.benkum
B ux kuure (57).

ITozHakoMUMCS C BBIAEPKKAMU U3 HEE:

«Ecnu clnosKHOCT HCCIIEAyeMOro 00BEKTa 3HAUUTEIHHO IPEBBIIIAET CI0KHOCTh
BOCHPHHUMAIOIMX 00pa3 CHCTEM (B HACTOSIIEE BpPEMsI 3TO MMEET MECTO TpH
M3MEHEHHH JKMBBIX OPTaHU3MOB B TIOJIABJISIOIIEM OOJIBIIMHCTBE CITy4aeB), TO CMBICI
B IIPOBEJICHNH MCCIEAOBaHMS MPOMAAALT, TaK KaK 3a 3TO BPEMsI OPTaHU3M yCIIEBACT
CYIIECTBEHHO H3MEHHUTHCSY. ..

«Mo3r "YenoBeka BKITIOYAaeT BCErO OKOJIO OIHOTO MIJUIAAPIIA (10%) K71eToK, B TO
BpeMsi KaK OpPTraHW3M BKJIOYAaeT B MIIIMOH pa3 Ooibliee KOIMYECTBO KIIETOK,
¢$yHKIMOHMpYONTNX Oosiee Miu MeHee aBTOHOMHO. Kaxiast u3 KIIeTOK MOJKET UMETh
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CBOW MHAVBUAYaJbHBIE OTKIOHEHHS OT HOpMBL. Co311aTh e YZOBICTBOPUTEIHHYIO
MOJIETTb ATUX HApYIIEHWH B CHJIY OTPOMHBIX KOJMYECTBEHHBIX Pa3NInudili B UHCIIE
KJIETOK MO3T' HE B COCTOSHHH. [layke MeKOpraHHBIE CBSI3M B 3HAYUTEIILHOM Mepe He
3aMBIKAIOTCS UEPEe3 MO3I».

«McKyccTBEHHO €O37aTh MOAOOHYIO MO CBOMM BO3MOXKHOCTSM JIOTHYECKYIO
CHCTEMY HEBO3MOXHO... I[IOCKOJBKY 1O CBOEH CIIOKHOCTH JKHBBIE OPTraHU3MEI
IPEBOCXOIAT BCE MCKYCCTBEHHO CO3/laBaeMbleé CUCTEMBI JIO00Or0 poja, TO H
WCIIONIb30BAaHUE TIOCIENHHUX, ITyCTh Jake HanOojiee COBEPUIEHHBIX W3 HHX, HE
BBIBEJIET PaCCMATPHUBAEMYIO ITPOOJIEMY U3 TYITHKOBOT'O COCTOSTHUSD.

Bo3MokHBIN BbIXOA U3 TynHMka aBTopaMm Itupyemoil kuuru (H.J[.JleBsTKOB,
M.B. T'onant, O.B. beukuit) npencrasisieTcs TaKUM:

«IlockonbKy B Hacrosllee BpEMs HM3BECTHBI JIMIIb CUCTEMBI OOpa3HOro
BOCHPUATHS M OOpaOOTKH CIOKHOW MH(OpPMAlMK >KUBBIMH OpPTaHH3MaMmH... TO,
€CTECTBEHHO, BO3HUKAeT MBICIb HWCIIONBb30BaTh W ISl W3y4eHHsS YKa3aHHBIX
U3MEHEHUI JKWUBBIE OpraHW3Mbl (OpPraHU3MbI-aHAINU3ATOPhI), TAKUE JKe, Kak
u3ydaeMmble, WIn emie Oonee cnoxHble. [Ipy 3TOM MOryT OBITH HCIOJNB30BAHEBI
COBEpIICHHbIE CHCTEMbl BOCHPHUATHS M OOpaOOTKM CIOXKHOW M pPa3HOOOpa3HOM
UH(OPMALIUK ITUX OPTAaHU3MOBY. ..

«IIpaBuyibHBIN BHIOOP OpraHM3Ma-aHAIN3aTOPa MOXKET CYIIECTBEHHO IMOBJIUATH
Ha ycIiex pelleHus 3agayd. B gacTHocTH, B OOJBLIMHCTBE CIydaeB pelleHHe 3a1ad
HCCIIEOBAHMS YIPOIIAeTcs IPU ONHM30CTH CTPOSHUsS OpraHM3Ma-aHaau3aTopa |
HCCIIeyeMoro o0beKTa, TaK Kak IPH 9TOM OTHaJaeT HeoOXOIMMOCTh B ITyOOKOIt
MepeCTPOiiKe  aHanmM3aTopa C LEIb0 IPHUCIOCOOIEHHS K  OCOOEHHOCTSIM
HCCleyeMoro o0ObeKTa. . .

Bropast BaxxHas OCOOEHHOCTH 3aK/IIOYAETCS B HCIOJNB30BAHWU IIPU AHAIU3E
MIOJIYYEHHBIX Pe3yJIbTaToOB HE AETAJbHOIO MX OINMCaHMA, a BOCIIPOM3BOAMMOCTHU
CyMMapHOM peakIMi CUCTEM aHAIN3aTOpa Ha COCTOSTHHUE HCCIIEyeMOI CUCTEMHI. . .

B BeIpaGoTke 00mIero oTrBera OpraHU3Ma-aHaIN3aTopa... MOXKET OTPaKaThCA
peakuusi Bced  cioxHeimied COOCTBEHHOW  HMH(OPMAIMOHHO-YIPABISIONICH
CHCTEMBI. .. UCTIOIb3yEeMOro opranusma... O HaJau4Iuu TakoW HEOCO3HAHHOM, HO B TO
XKE BpeMsI YCTOWUMBOM pEAKIHH... MOXKHO CYOHUThb... IO BOCIPOH3BOJUMOCTH
pE3yNbTaTOB MPAKTUYECKOTO HCIIONb30BAHMSA JIaHHBIX, OCHOBAaHHBIX Ha ydYeTe
YKa3aHHOM pEaKLHUH...»

«UYeTrBepTas OCOOEHHOCTP METOJA CBSI3aHA C BO3MOXKHOCTBIO IOATOTOBKU
OpraHM3Ma-aHaJIN3aTopa K HCIIOJIb30BAHHIO B COOTBETCTBYIOIIMX IKCIIEPUMEHTAX.
Jns 3TOro MOMKHO BOCIOJNB30BAThCS PA3NUUMSIMA B PEAKIUH OPTaHU3MOB-
aHanm3aTopoB Ha KBY — Bo3neiicTBus pa3HbIX 9acToT».(57)

3aMeJaTenTbHO COYETAHWE pAa3IMYHBIX [0 MPUPOJE CHOCOO0B BBEIEHMS
MIOAONBITHEIX B MAPAHOPMATIBHOE COCTOSTHHE, - 3/IECh M CTEPEO3BYKH, U MAarHUTHBIC
AMITYJBCHL, U JIa3epHOe M3NydeHne, u MmuimMeTpoBbie BomHb (KBY - Bo3meiicTBue
B TPOLUTHPOBAHHOM OTPHIBKE), - M OIWHAKOBOW JUII BCEX METOAMK YaCTOTHI
BO3/ICHCTBYSI, COBMAJAIONMIEH C TITa-pUTMOM MO3Ta YEIOBEKa, MOAYEpPKHUBAIOIICE
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peLIaonIyio poib B JOCTH)KEHHH PE3YNIbTaTa UMEHHO YacTOTHI, KaK TJIIaBHOTO JUIS
opraHu3Ma HocuTesst nH(popManyu.

B 3aximouenre riiaBbl X04y NpHBIeYh BHUMAHHE YUTATeNs K cienyooniemy. B
MIPOLIUTHPOBAHHOM OTPBHIBKE COJEPIKUTCS CPABHEHHE CIIOKHOCTH YCTPOMCTBA MO3Ta
1 YeJOBEYECKOr0 OpraHm3Ma B ILIEJIOM W Ha OCHOBE 3TOIO CPAaBHEHHS JENaloTCs
OIpe/IeJIeHHbIE BBIBOABI, C KOTOPHIMHU BBl YK€ ITO3HAaKOMWINCh. B Tperheil dactu
KHUTH MBI TIONBITaEMCSl ITIPOM3BECTH AHAJIOTMYHOE CPAaBHEHHE CIIOKHOCTH
YCTPOWCTBAa MO3ra Kak >KUBOM CHUCTEMBI M3 MIJUIHapJa KJIETOK W OJHOM, OTAENbHO
B3SITOH, >XMBOW KJIETKH, M3 OTPOMHOI'O MHO)KECTBA KOTOPBIX COCTOMUT M Halll
OpTaHM3M B II€JIOM, U MO3T B YACTHOCTH.

Uro ycTpOeHO CIOXKHEE, MO3T, HIIH «IIPOCTEHIIee» U3 )KUBBIX CYLIECTB, O/IHA U3
COCTAaBJISIFOIIMX €ro (MO3T) KIeTOK?

Camo sBJEHME pE3KOro YBEIWYEHHS BOCIPHUUMYMBOCTH  4YeNlOBEKa K
MHUKPOBOJTHOBOMY BO3JCHCTBHIO BBEICHHEM W YIACPKAaHHEM €ro B COCTOSHHUHU
cTpecca JaBHO W3BECTHO M IIMPOKO HCIOJNB3YyeTcss B padoTe C TONOMBITHBIMU
JIIOAbMH. PaznuaHoro poaa BHCHIHUC TICHUXOJOIMYCCKHUE U q)I/ISI/IOHOFI/I‘IGCKI/IC
BOBHCﬁCTBHﬂ IPOU3BOAATCS Ha HHUX IPAKTHUUCCKU EXKECYTOYHO M KUBYT OHU B
COCTOSIHMM ITOCTOSIHHOTO CTpecca 10 MHOTO MECSIEB, a MHOTAa U ToAbl mojpsia. Bo
BTOPOH 4aCTH KHUTH OYIIET paccKa3aHo, KaK 3TO JIeNIaeTCsl.

VY nronell mpakTHYECKMX BO3HUK, HABEPHOE, BOMPOC: HAa KAaKMX YacToTax M
MomHocTIx u3nydaer BAT? Cymmupyem maHHBIE, YK€ MpPHBEICHHBIE B 0030pe.
MoutHocth m31ydeHus 10 MHUKpOBATT, IaHHBIX IO 4YacToTaM MHOro, Hamboiee
LIMPOKHHA Kopuaop npomyckHoi criocoonoctn BAT npusenen y O.B. beukoro — ot
0,5 I'Tu go 1000 ITu, T.e. or 600 mo 0,3 mm (40), MHOrO yXe KOPHIOP,
obnapyxennsiii F0.M. EpmonaeBbim (41) — ot 40 no 150 I'Tw, T.e. oT 7,5 10 2 MM.
Konkpernsie nanapie mo m3nydaeMbiM BAT wactoram ects y O.B. bemkoro: 120
I'Tm (2,5 mm); 170 TTx (1,75 mm); 300 I'Tax (1,0 mm); 400 IT1x (0,75 mm).

HNudopmaunoHHblii mepeHoc.

Yro Takoe MH(POPMALMOHHBIH MEPEHOC 3HAIOT BCE. 3aKpelNHM HHTYHTHBHOE
3HAHHUE MPOCTEHIINM MBICTIEHHBIM SKCIIEPUMEHTOM. 3aTEMHUTE U3BHE ITOMEIIEHUE,
OCTaBbTE OJHY HACTONBHYIO JaMIily. HaHecuTe Ha JMCT CTEKJIa WIM MPO3pavHOI
miactMaccel - piiomactepom o0y ¢pa3y, HanpuMep «Bonra Bmamaer B
Kacmmiickoe mopey. OToianTe OT JIaMITBI U HA TPOCBET (TakK, KaK BpayHd YHUTAIOT
PEHTTCHOBCKUI CHUMOK), TPOYTHTE HAAMUCH. 3a(QUKCUPYHTE JHCT, BEPHHUTECh K
JlaMIle ¥ OTTyZa €IIe pa3 MPOYTUTE HAANHUCH. BBIKIIOUNTE NaMIly ¥ MOMbBITAHTECH
MIPOYNTATh HAANKCh B MONHOW TeMHOTe. EcnM HE MOMy4IHTCS, 3HAYHUT IIPABbI
(U3UKH: NMET MECTO MEPEHOC MH(POPMALIH MTOCPEACTBOM AIEKTPOMATHUTHBIX BOIH
0T WH(POPMAIIMOHHOW MAaTpPHITHI (JIUCTA C HANWCHIO) Yepe3 Tiiaza B Baml Mo3r. B
TIEPBOM CITy9ae BbI BOCHPHHSIN HH(POPMAIMIO HAMPSIMYIO, Ha TPOCBET; BO BTOPOM —
B OTPaXEHHOM OT MATpHUIBl BHUJE. Temepb MBI TOTOBBI K BOCHPHATHIO HJICH
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JKCIEPUMEHTA!

«He mperennys Ha «UCTHHY B MOCIEIHEH WHCTAHIMHW», aBTOPHI JEKIApUPYIOT
pe3yNbTaThl TPOBENEHHBIX pPAabOT Kak OTKPHITHE CO CIEAyroIed (opMysoii:
«YCTaHOBJIIEHO HEU3BECTHOE paHee SABICHHE MEPEHOCA AIIEKTPOMATHUTHBIM
BBICOKOYACTOTHBIM  M3JIyYEHHEM HETEIUIOBOM HMHTEHCUBHOCTU XapaKTEpPHCTUK
COOCTBEHHOI'0 JJIEKTPOMArHUTHOTO TIOJISI OpraHM3Ma Ha JpYrod OpraHM3M, He
KOHTaKTHPYIOIIUH C NIEPBBIM WHBIM JIPYTHM CIIOCOOOM, KPOME KaK OJJHOBPEMEHHBIM
pacroio)K€HUEM B 30HE BO3JCIHCTBHSA AJIEKTPOMArHUTHOTO W3JIy4EHMs, IMpUYEM
NIPUBHECEHHBIE  XapaKTEPUCTUKH, HAKJIAAbIBAIOIIMECS Ha  BBICOKOYACTOTHOE
JIEKTPOMAarHUTHOE W3JIydeHHE KaK CJEJACTBUE IPOCTPAHCTBEHHON MOAYISAIUH,
BO3/ICHCTBYIOT Ha COOCTBEHHOE OJJIEKTPOMAarHUTHOE II0JIé BTOPOrO OpraHu3Ma C
MIPOTHO3UPYEMBIMH S PEKTaMH. . .

Henpto  sKkcHepuMeHTa  SBISUIOCH  JIOKA3aTE€IbCTBO  IPOCTPAaHCTBEHHOU
MOJYJISIIMA COOCTBEHHBIM D3JICKTPOMAarHMTHBIM TIOJIEM OpraHusma (Ha NpHMepe
KpbIc) MoHOXpoMatndeckoro DMUW KBU HeTennoBoil WHTEHCHBHOCTH...» (KpbICY
peLIMIM HCIOJB30BaTh KaK WH(OPMAIMOHHYIO MAaTpHuIly, OOJYYHUTh Ha TPOCBET
MM-BosTHAMH 1 IOCMOTPETH, YTO BBHIIJIET U3 Hee ¢ APYroi CTOPOHBI — ABT.).

«B ocHOBe MeTOma... JIEKHUT TUMOTETHYECKOE MPEANOIOKEHHE aBTOPOB O
nepeHoce U3IIy4eHUEM KBUY-nuanazona «CIIeTIKa» WHTErpaTUBHOTO
anextpomarautHoro moinst (OMIT) omHoro opranusma Ha japyrod opranusM. Ilpu
3TOM IIEPEHOCUMOE 3JIEKTPOMArHUTHOE II0JIE, B3aMMOAEHCTBYS C COOCTBEHHBIM
OMII gppyroro opraHusma, CO3Ja€T CHCTEMY JIOKQJIbHBIX U  HEJOKAJIbHBIX
pe3oHaHCOB... Hannune e pe3oHaHCOB HamOosiee HArSIIHO M JOCTYIHO A
peTHCTpalMi yCTAHABIMBAETCSA, €CIM OJHO W3 OKCIIEPUMEHTAIBHBIX KUBOTHBIX
HMeeT BBIPKEHHYIO AaTOJIOTHIO (JUI YUCTOTHI SKCIIEPUMEHTA — HE HH(PEKIMOHHOTO
XapakxTepa), APYroe e sIBISETCSI 3[0POBBIM.

B mepBoil cepuu SKCIIEPUMEHTOB HCIIONB30Banach Haumboiee 3(¢eKTUBHAS
cxema: oOiydanachk OONbHas KphIca, a Jajee (IpearoyiaraeMoe) MOLYJIHUPOBAaHHOE
OMU KBY (F = 37 ITu) obmy4ano 3A0pOBYIO (MHTaKTHYIO) KpBICY, MPUYEM
KMBOTHBIE Pa3lelieHbl MMPOCTPAHCTBEHHO C MCKIIOYEHHEM KaKOro-Inbo KOHTAKTa,
KpOME KakK II0 3JIEKTPOMAarHUTHOMY IIOJIO».

Cxema skcniepuMeHTa (110 pUCYHKY B IyOnukamwn). [Ipo3padnslii, pa3aeneHHbINH
Ha JIBa OTCEKa OTKPBITHII CBepXy akBapuyM. CiieBa, CKBO3b CTEHKY BHYTPH IIEPBOTO
OTCEeKa BBEAEH M3IydaTeNb TE€HEpaTopa, MpsIMO Iepel HUM MoMelaeTcs OonmbHas
kpbica. CrmpaBa, OTAENBHO, 32 PaJAMONPO3PAYHOM CTEHKOM, HaXOAWTCA 310pOBas
MHTAKTHAS Kpbica. [IpoomKkuM uTHpOBaHKe:

«B KkadecTBe MATOIOrMYECKOrO COCTOSHHS OONBHOM KPBICHI HCIIOIBH30BAJIach
SKCTIEpUMEHTANbHAs ~ MOJENb  JHMXOPAAKH, BBI3BIBAEMOH  BHYTPHUMBIIICYHBIM
BBeeHHEM | M JIeHKOIMTapHOro JeHKomupeHa... PaccrosHne, MHUHAMAIBHO
BO3MOYKHOE MEXIy OOJBHOWM M WHTAKTHOM KpBICAaMH, COCTABIISUIO HE MeHee 3—5 cM.
Bpewmst ceanca obxydenus 10 wac. TemnepaTypy Tena u3MepsiIn ciycts 15 muH., 12,
24, u 48 wac. mocne Hayanma ceaHca oOmydeHus. MateHcuBHOcTh OMU KBY,
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NpUBEICHHas K TOBEPXHOCTH Tejla OONMBHOM KphIchl He mpeBbimana 0,1 MBt/cm?, uto
Ha J[Ba MOPSAKA HIDKE IPAHMIBI TEIUIOBOTO YPOBHS, COOTBETCTBEHHO, IPUBEACHHAS
K MOBEPXHOCTH TeJla MHTAKTHOM KPBICHI HA 2—3 TOpPSIIKA HIKE. ..»

B KOHTpPONBHOM 3KCHEpHMEHTE WCXOJHAs TeMIepaTypa Tela COCTaBisuIa
36,8°C, moBbINIeHUE €€ HAYaJoCh 4epe3 15 MHUH. Tocie BBEACHUS JICHKONMHUPCHA,
yepe3 1 yac. 40 muH. gocrurio makcumyma 37,8°C, moToM TemIieparypa craja
CHIYKATBCS U CITYCTSI CYTKH BEPHYJIach K HCXOJHOMY YPOBHIO.

JIBIDKeHUE TeMIlepaTypbl y WHTAKTHBIX KPBIC OKa3alloCh TaKMM: depe3 15 MuH.
nocie Havana BozaelictBus OMUM KBY B 7 sKcnepuMEHTANIBHBIX MOAEISX
HAOJIOZaIOCh JTOCTOBEPHOE CHIKEGHHE TemrmepaTyphl... Ha 0,3-0,5°C..., morom
nocneoBanio «rmosbimenne Ha 1-1,5°C, kotopoe y Tpex Kpbic c(hOpMHUPOBAIOCH
ciyctsa 12 vac., a y 4eThIpex KpbIC — ciycTs 24 daca, T.. y»Ke Mociie IpeKpalieHus
BosgedctBuss OMMUM KBY... Chnycrs 48 4dac. Temmeparypa CHIDKanach M
CTa0MIM3UPOBAIACH HA YPOBHE UCXOAHOTO (hOHAY.

JIroGonbITHEIM 00pa3oM IoBena cedst oJHa U3 OOJNBHBIX KPBIC: «CIYCTS 15 MuH.
nociyie Hayasia OOJIydeHHUs! Y KPbIChI C BBEACHHBIM JICHKOIMMPEHOM 3a(HKCUPOBAHO
cHmwkenue temneparypbl ¢ 38,5°C no 36,7°C. UYepe3 24 waca 3adukcupoBaHO
noBTopHoe moBbimieHne 10 37,1°C. Yepe3z 48 wac. TemmepaTypa MOHHU3UIACh U
cTabuiM3upoBaiach Ha ypoBHe 36,8°Cy.

[TocTaHOBIIMKH 3KCHEPHUMEHTa OOBSCHSIOT 3Ty TEMIIEPAaTYPHYIO METII, Kak
pe3ynbrar rnepeoTpaxkeHuss MM-BOJIHBI OT 3[0pOBOM, He 3aboieBliel ele
WHTAaKTHOM KpbIChl. BepHyBIIascst OT Hee OTpaKCHHas BOJIHA BbUICYMIIA
3apakeHHyI0 JelikonupeHoM kpeicy. [locnme Boikmrouenust KBY-reneparopa
3a00JIeBaHKE €€ OTYACTH BO30OHOBWJIOCH HOJ BO3ACHCTBHEM OCTAIOIIETOCs elle B
OpraHu3Me JIEUKOIIMPEHA.

Hroroelii BEIBOA:

«MOXHO yTBEp)KZaTh, YTO B OCHOBE OOHAPYKEHHOIO SIBICHUS JIEKUT
MOIYJSIHA ~ dJeKTpoMarHuTHoro m3mydeHuss KBY  momem  (curnamamm),
HABOOUMBIMH  ITOTCHIHAJIOM  OHOmOrMueckn  aktuBHBIXx  Todek  (BAT),
pednexcorennbix 30H ([lommmbskuHa, 3axapbuna-I'ena), pacrnoNIOKEHHBIX Ha
KOKHOM TIOKpoBe OmooOwrekTa. B cBoto ouepens, »tu monst BAT sBustorcs
MHTETPAJIbHBIMU XapaKTEPUCTUKAaMH Bcex coOcTBeHHBIX DOMII oprannsmMa, HaunMHASA
C CyOKJIETOYHOTO YPOBHS, CO3JaBaeéMbIX IIOA JACHCTBHEM  HEJIOKAJIBHOTO
€aMOCOTJIACOBaHHOT'0 MTOTEHIIHaIa 6nooobekTay (60).

To ectb He Teno KpBICH, KAaK MBI MPEANONOXKHMIN BHAYaje, SBISIIOCH
Ononorndecko Matpuied aas WHQOPMAIMOHHOTO TIEepeHoca, a HCITyCKaeMoe
OMONIOTMYECKN AaKTUBHBIMHA TOukaMu m3nmydenne. CobctBeHHoe m3nydeHune BAT
KPBICHI MOJYJINPOBAJIO MPOXOSNIYyI0 MHMO MWUTMMETPOBYIO BOJHY T€Heparopa,
mepeaano eit nHpopMaImio.

WHTtepecHo, HO HEyOeMUTENBHO, PENIMIIN, HaBEPHOE, aBTOPHI 3KCIEPHMEHTa, U
puayMand HOBBIH. Hackompko TOYHO u TIy00K0 coBOKymHOE none BAT orpaxkaer
CBOMCTBA WM3JIyYHMBIIETO €r0 OPTaHW3Ma, CTANO SICHO B CIIEAYIOLIEM OIBITE HA
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MbImiamMi. OH TOpa)kaeT CBOEH HAIJIJHOCTBIO M YAWBISET KPATKOCTHIO OIMHCAHMS.
Kaxercs, camMu nccieoBaTeny HCIyTraluch MOJyIeHHOT0 pe3yabTaTa:

«CyTb BBINOJHEHHBIX OJKCIIEPUMEHTOB B TOM, YTO IIOCJIEOBATEIHHOMY
Bozzeiicteuio ODMU KBY mozaBepramick BHOBb C(HOPMHUPOBAHHBIE CEMbBU OEIBIX
MBIIIEH ¥ MblIeH TuHun. .. B16 ¢ renotumnom T/t®».

Cxema dKCIIEpUMEHTa COBIIAJIAeT C MPEIBIAYIIEH, Ta K€ Mpo3padHasl eMKOCTb,
pas3zeneHHasi MeperopoiKoi, cieBa Oenas MBIIIb, CIpaBa 4yepHas. ENUHCTBEHHOE
OTJIMYME — PYIOPHBIA M3IIydaTellb TeHepaTopa He BBEJECH BHYTPb JIEBOTO OTCEKa, a
TUTOTHO TIPIKAT K ero Hapy>KHOHM CTeHKe COOKY, HaIpOTHB O€JION MBIIIH.

«Bb160p Mbimeii nunuu B16 (T/t%) o6ycnopien Tem, 4To B MOTOMCTBE JaHHOM
JUHAM BBDKMBAIOT TONBKO 0COOHM, uMetomme renotun T/t6, denorunmueckn
MIPOSIBJISIFOLIMICST B OTCYTCTBHM Y JKHMBOTHOI'O XBOCTa WM HaJIWYUU OUYEHb
KopoTKoro xBocta. [losBieHue ocoOedd, (PEHOTHIT KOTOPHIX XapaKTepU3yeTcs
MOSIBJICHUEM JUIMHHOTO W YKOPOYEHHOI'0 H30THYTOI'O XBOCTAa, BO3MOXKHO TPH
CKpENMBAHUN OenbiX Mbluel ¢ Mmpimamu B16 (T/t%). B To xe Bpems ocobu c
reHoturioM T/T w t/t SBISIIOTCS HEXH3HECIOCOOHBIMH M TOrubaroT B
SMOPHUOHAIILHOM MEPHOJIE.

Bpemst oJHOKpaTHOMH 3Kcro3uLuH (00ydeHus — ABT.) cocTaBiisuio 30 MUH.

B tpex cembax (T/t%), monseprimmxcs uzomupoBaHHOMY Bo3gehicTBrio DMMU
KBY, 3adukcupoBaHO pOXICHHE B TIEPBOM TMOKoJeHMH oT 1 jgo 3
HEXHU3HECHIOCOOHBIX MBIIIAT, € MOCIEAYIOIIMM IPEKPaIleHuEM PENpOLyKTHBHON
GbyHKIMY. . .

IIpu obaydeHun GenbIX Mblei u Mplmeit auaun B16 (T/t%) mo cxeme... 6110
BBISIBIIGHO M3MEHEHHWE TeHOTHWIIa B IEPBOM IMOKOJeHHMH y Mbimeil B16. B Tpex
CeMbsiX ObLIO 3a()MKCHPOBAHO POXKICHUE >KU3HECHOCOOHOro moroMcTBa (mo 4
MOTOMKA B K&XIOH CEMbe), CpeIy KOTOPBIX HaOJIIOAAINCh OCOOM C MPH3HAKAMH,
(eHOTHIIYECKH He XapaKTepHBIMHU IS YKa3aHHOH JIMHUH. .. ».

BBDKUIIH Bce, U COOCTBEHHBIH MBIIOHOK Tuma T/t8, KOTOPBIM U JOJKEH OBbLI
BBDKHUTB, U JUTMHHOXBOCTBIE YEPHBIE MBIIIATA, SBHO HABESIHHBIC OT 01O MBIIIN 3a
neperoposkoii, 1 ocoou tumna T/T u t/t, B OOBIYHBIX YCIOBUIX HEXKHU3HECTIOCOOHBIE.

«B cBs3u C TeM, YTO B IKCIEPUMEHTAIBHBIX CEMBSIX BCE MOTOMCTBO OBLIO
JKH3HECTIOCOOHBIM, CIEAYeT MPeANnonoxuTh (opmupoBanue amreneit T/T u tt,
KOTOpBbIE MOTYT OBbITh IIOJyYeHbI IIPU CKpeluBanuu Melmeit B16 (T/t°) ¢ Genbivmu
MBIIIaMH, a B JJAHHOM CIIydae SIBUJIOCH PE3YJIbTATOM IIeJICHAIPaBICHHON Iepeaadn
TeHeTUYECKON WH(OpMAIINK, UMEBILIEHCS y MaTpUIbl (OSMbIX MBIIIEi), HA MBbIIICH
muann B16. 3apeructpupoBaHHBIE (EHOTHIIMYECKHE W TEHOMHBIC aHOMAlMU B
noroMcTBe B16 MO3BOISIOT MpEAIIONOXKNTh, YTO TOCIEN0BATENHHOE BO3/CHCTBHUE
OMMU KBUY Ha Genbix Mblmei u mbimed muaun B16 (T/t%) npexcrapnstor coboit
aHAJIOT CKPEUIWBAHHS IOAONBITHBIX >KUBOTHBIX. BBUT BBITIONHEH CTaTUCTHYECKHUN
aHaJIN3, TTO3BOJISIOIINH BBISIBUTH COOTBETCTBHE PE3yIbTAaTOB, MOMYIEHHBIX B OMBITE,
C TEOPETHYECKH OXKHUIAAEMBIMH ITPU aHATUTHIECKOM «CKPEIIUBAHUI. ..

3axmouenue. [locie nmocnenoBarensHoro Bo3aeiicteust DM KBY komndectBo
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pOAMBIINXCS MBIIIAT C AHOMAJbHBIM (DEHOTHUIIOM NPAKTUYECKH COBMAIAET C
OXHIAEMBIMU DPE3yJbTaTaMU TPU AHAJTUTHYECKOM CKpEIIMBAHUM TEX >K€ TPYMII
KHUBOTHBIX. [lomydeHHBIE MAaHHBIE SBISIOTCS TIOATBEP)KJICHHEM BO3MOXKHOCTH
MOAMEHbI M3HAYaJbHO 3aJIaHHOTO (PaKTOpa IIeJICHANPaBICHHBIM BO3/CHCTBHEM Ha
pasBuBaronuecs Ouonormueckne o0vexkTel OMU  KBY, mnpomremmero uyepes
OMOJIOTMYECKUE MAaTpHIlbl, KOTOPHIMH B JIAHHOM CJIy4dae SIBISUIMCh CEMBU OeJIbIX
MbIIIed. Pe3ynpTaTel paboT MOATBEPKAAIOT BO3MOKHOCTH IepeHOCa W3HAYaIbHOMN
nH(oOpMaUK OT MaTpHIBl HA OMOOOBEKTHI, KOTOPasi B €CTECTBEHHBIX YCIOBHUIX NPU
OJIM3KOPOJICTBEHHOM CKPEIIMBAaHUU COOTBETCTBYET JIETAIBHBIM MyTarmsam» (61).

WutepecHelimmii, MoXokuid Ha 4yno 3kcrepuMeHT. Camo coboi pasymeercs,
MepeHOC BO3MOXEH HE TOJBKO OT JIYydlIero K Xy[meMmy, HO M HaoOOpoT.
MunumerpoBble BonHBI (B JaHHOM ciydae F = 370rn, HamMeHee BpenHast Iuist
JKMBOTO 4YaCTOTa), C OJMHAKOBOH TOTOBHOCTBIO M JI€4aT, M KaJjieyar, pe3ysbTaT
3aBHCHT TOJILKO OT TOTO, B YbHX PYKaX HaXOJHUTCS FeHEpaTop.

He Tonbko copepkaHuMe MBIIUICHUS,, OCO3HABaeMasi M TIOJICO3HATENbHAs YacTh
namMAaATH, HO H HaI/I6OJ'Iee COKpPOBCHHAs, BBICOKOLICHHAsA JIsI >XKUBOI'O OpraHuimMa
reHeTuueckas wuHQoOpMalMs, u3Nydaercs W BocnpuHuMmaercs BAT B oboux
HaINpaBJICHUsIX, HApYKy U OOpaTHO, U MOXeT ObITh HaBs3aHa TaKUM 00pa3zoM
YeJIOBEeKY M3BHE.

WHTepec K TEHETHMYECKUM TOCIEIACTBUSM OOJydeHHs opraHusMoB MM-
BOJIHAMHU CYIIECTBOBAJ WH3HA4YallbHO — 00 3TOM CBUIETENbCTBYeT ombIT P.JL
Bunenckoii n A.3. Cmonsinckoii. Torma crano siCHO, YTO HOCIENCTBUS €CTh, HO B
SIBHOM BHJIE TPOSIBJIIIOTCA BO BTOPOM IIOKOJNEHHHM, JUI OOJIYYEHHBIX JIFOAEH 3TO
HECKONBKO JecaTwieTHid. W Bapyr oOHapyxuBaeTcs BO3MOXKHOCTH IIepeHOca
TEHETUYECKUX CBOMCTB 3a 30 MUH., MPaKTHYECKH MIHOBeHHO. He 3Haro, kxorna oHa
OblIa OCO3HAHA, HO OJIHO3HAYHO He paHbiie 1974 r. u He mo3xke 1985 r.:

«B 1985 r. s mo3sHaKOMWIJICS Ha MECTE€ C BICUAT/IIONINMH pe3yabTaTaMH,
MOJNYYeHHbIMU B XabapoBcke KuTaickuM uccienobatenem L[3sH — Kanp — Wkenom
[0 M3YYEHHI0 MOpP(O30B PACTEHHH M >KUBOTHBIX, HHAYLUPOBAHHBIX APYTUMHU
BUJAMH PACTEHUH W JKUBOTHBIX B CHUTYallHM H30HMPATENbHOH 3JIEKTPOMAarHUTHOMN
9KPaHHPOBKH.

Ot paboTsl KATaWCKOTO  YYEHOTro MEPUOANIECKH BBI3BIBAIOT
3aUHTEPECOBAHHOCTh CPEACTB MAacCOBOH MH(OPMAIINH, OJJHAKO MHE HE BCTPEYAINCh
€ro MyOJIMKalUK B HAYYHBIX M3/IaHUAX 33 UCKIFOUCHUEM KPaTKOW aHHOTALMH 3asiBKH
Ha OoTKpeITHE (1974 T.) «BHOCBEPXBBICOKOYACTOTHAS CBS3h MEXKAY OpraHM3MaMH H
TKaHSIMI» O3 HECKOJBKHX MHCEM-XOAATaliCTB, HAIPaBICHHBIX WM B HaydHbBIC
neHTpsl OpBImIero CCCP (u, mpexxae Bcero, B [lalbHEBOCTOYHBIN HAYYIHBIA IIEHTP
AH CCCP. Iloatomy, m3narasi pe3ybTaThl HAYIHOH paOOTHl KHUTACKOTO KOJUICTH, S
HE MMEI0 BO3MOXKHOCTH YKa3aTh COOTBETCTBYIOLIYIO CCHIJIKY M BBIHY)KAEH ONHCATh
MX C TO3UIMH COOCTBEHHOTO BHACHMS. JTO B KAaKOH-TO MEpE OMpPaBIaHO TEM, UTO
BCeN 3a IepBRIM 3HaAKOMcTBOM B ceHTsOpe 1985 1. s (C.ILC.) He TONBKO
MHOTOKpaTHO oOcyxnan ¢ rocrnoguHoM l[3stH-Kaup-UbkeHOM ero pesynbTaTbl U
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XJIOMOTal ~ Tepel  HAYYHBIMH W aJMUHHCTPATUBHBIMH  CTPYKTYpaMH
JlabHEBOCTOUHOIO pPETHMOHA O TIPEIOCTABICHUM €My HEOOXOAMMBIX YCIIOBHIA
PpaboTHI, HO U CHENUANBHO O] 3TY TEMATHKY CO3/1a)l B PaMKaX HAYYHOMH MPOrpaMMEI
«Otxnmuk» XabapoBckuid ¢uiman Hamiero KneBcKOro BpEeMEHHOrO HaydHOTO
KOJUIEKTHBA, C KOTOPBIM B OAHO BpeMs (B KoHIle 80-X rogoB) corpyaHuyai (mpasna,
He fonro) rocnoauH L[3sH-Kans-Uxen.

Buemne cxema skcnepumeHToB [[3siH-Kanb-UkeHa BeIrsiena crienyrommMm
obpazoM. /[Ba 0OBEMHBIX pe3oHaTOpa, pa3Mepbl KOTOPBIX JIOCTATOYHO BEIHKH,
YTOOB! B HUX MOIJIH JUTUTENIFHOE BpeMsl Ooliee-MeHee HOPMAJIbHO KUTh JKUBOTHBIE
(KO3bI, KPOJHKH, YTKH, KYpbl) WIM NPOpAcTaTh pacTeHus (IIIEHUNA, KyKypy3a),
pa3HeceHbl Ha paccTosHue Okoio 10-15 M M COEOUHEHBI MOJBIM KOPOOYATHIM
BOJIHOBOJIOM C I'PaHMYHOW JUTMHOW BOJTHBI B paiione 20 cM. TakuM oOpa3zoM, BHyTpH
CHCTEMBI 00€CTIEYHBAETCSl HE TOJIBKO SKPAHUPOBKA OT BHEIIHHUX 3JIEKTPOMArHUTHBIX
mojiet (OMII), HO U OCYIIECTBISACTCS HEKOTOpas YacTOTHAS CEIEKTUBHOCTH IS
uctrouHnkoB OMII, momemaembix B pe3oHatopbl. [[3sH-Kanb-UsxkeH pacrnomaran
MHO)KECTBOM HHTEPECHBIX PE3YIbTaTOB JJIsl pa3HbIX Map PACTeHUH M KHUBOTHBIX,
NOMEUICHHBIX B pe3oHaTopbl. S1 MpHUBENy pe3yabTaThl TOJBKO MO JIBYM OIIBITaM,
¢dororpaduu ¥ make HEKOTOPBIE 0Opa3Iilbl KOTOPHIX MHE ObUIH JIFOOS3HO MOAAPCHBI
KUTANUCKHUM KOJIJIETOM.

OnpiTr Nel. B onuH U3 pe3oHATOPOB MOMEINIaNach B3pocias Ko3a B TEpUOJ
oJ10BOi1 3penoctu. Bo BTOpoii — 6epeMeHHast KpoiburXa, ¢ MEPBBIX JK€ YaCOB IOCIE
OILJIOJJOTBOPEHUS. B TaKOM «COXXHMTENBCTBE» 3Ta Mapa HaXOAWIACh B TEUEHUH BCETO
BpEMEHM BBIHAIIMBaHMUA KpoibyaT. B  pe3ynpraTe poAWINCh KpoibdaTa C
MOP(OIOrHYECKUMH MPU3HAKAMHU KO3bI-MOP(O3bI C POramMH, pacTyIIMMH U30 pTa.

OmnpiT Ne2. B ogHOM pe3oHaTOpe — MIIEHHUIIA B IIEPHOJL KOJIOLICHHUS, & BO BTOPOM
— MOocakKeHHBIE B 3EMJIIO IPOpAcTaloliye 3epHa KyKypy3bl. Pe3ymbraT — BbIpocia
KYKypy3a, TOYaTKH KOTOPOH UMENN MIICHUIHBIE OCTIOKH.

Mop¢ho3 kponuka 3acOMPTOBaH, & HECKOJIBKO MOYATKOB KYKYPY3O-TIIICHHIIbI
(mpy TepBOM MNPOYTEHHWH B 3TOM MeECTE BCIIOMHHJIACh MH(UUYECKas YelOBEKO-
nomaap, apeBHerpedeckuit KenraBp. Tak nu jpaneka 3ta «(aHTa3us» OT KO3JIO-
Kponwuka, onmcaHHoro Bbme? — ABT.) MHe (C.ILC.) kak pa3 u ObUIM TIOHApEHBHI.
QdaHTacTHYeCKHEe Ha TEPBBIA B3MIAA PE3YIbTaThl HAXOIAT KAadeCTBEHHOE
00BSCHEHUE B MPEACTABICHUSX (PU3UKU JKMBOTO C YIETOM THIOTE3bl O HEpapXUU
KOTE€PEHTHBIX IT0JIeH, 00eCTIeYNBAIOIINX €INHCTBO U LETOCTHOCTh MHpA.

JlefiCTBUTENBHO, BOJIHOBOIHO-PE30HATOPHBIM KOMIUIEKC HCKa)KaeT BUIOBBIE
KOT€pPEHTHBIE TOJsI, B OOBIYHOM CHTyallMH OOECIIEYMBAIONINE CTAOWIBHOCTh BHAA
KpOJWKOB W BHIA KyKypy3bl, a TiepejaBacMas IO BOJHOBOAY HH(GOpPMAIWS OT
Opyroro BUAa, HAKIAJBIBasCh, BIIONHE MOXET C(HOPMHPOBATH  JIOKHOE
KBa3WKOT'EPEHTHOE BHIOBOE TIONE. B pe3ynbTaTe COOCTBEHHBIE XapaKTePUCTHICCKIE
YaCTOTHl POXKIAIOIMINXCA KPOJNBYAT W TPOpACTAIOMIel KyKYpy3bl OyIyT MCKa>KEHBI.
A, KaKk MBI y)X€ BBIICHIJIN, IMEHHO COOCTBEHHBIC XapaKTEPUCTHUECKHE HaCTOTHI
OTIPEIENIAIOT MOP(OJIOrHIECKIEe 0COOCHHOCTH OpraHu3May.(58)

85



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

3asBKa Ha n300peTeHHe BIlepBhIe ObUTa monana [[3sH-Kane-Yxenom B 1974 1.
Camo m3o0perenue (mateHT Ne 1828665 A3 «Crioco0 M3MEHEHHs HACIICACTBEHHBIX
MIPU3HAKOB OHMOJIOTMYECKOr0 OOBEKTa M YCTPOMCTBO IO HAINPaBJICHHOW Iepenade
Ononornueckoil mH(pOpMaum»), 3aperucrpupoano 13.10.1992 r. mo 3asBke Ne
3434801 c mnpuoputerom wusobOpereHus ot 30.12.1981 r. IlateHT wmMeeTcs B
MaTeHTHBIX OnOMMoTekax MockBel 1 KneBa, HO 3acekpeueH, 3alniieH rpudoM «Iiis
CITY’K€OHOT'O TIOJTE30BAHIS.

PaGora LI3sHb-Kanb-UkeHa Morya OBITh M3BECTHA KaK YYEHBIM, 3aHSATHIM

MHUKpOBOJTHOBOW mpobiiemolt, - C.II. Curbko XHBOW TOMYy IpHMep, - TaKk H
PYKOBOIUTENSAM KYPHPYIOIIUX HMX CIHELCTyXO U NMOBIMSITh Ha NMPUHUMAEMBIE UMH
peleHus.

Kak Obl Tam HM ObUIO, WHHMIMATOPHI HayaBlielcs B Havane 80-X roioB
IIMPOKOMACITa0HOW pPabOTHl ¢ JIIOAPMHU (OHA HAdYalach IOCIe OOHAPYXCHUS
BO3MOXHOCTH CUMTHIBAHUS MBIIIICHNS) MOHUMAITH Yrpo3y. [10JOMBITHBINA YenoBeK
HaXoauTcCsAa IO O6quCHI/IeM ThICAYM YaCOB Ha MPOTHKCHUU psiaa JIET, a UHOIAa U
necsitwietuid, no 20 m Oonee yeT, ecTh M Takue ciiydan. OONMydaroT ero Be3le,
Oorbllie BCEro B KBapTHPE, HO TAaKXKe Ha yiuIlle, Ha pabore, B TpaHcropTe. TakoBa
cnemuduka crocoba ero yiepkanusi 1mnoj KoHrposem. CUUTHIBAHHE MBINUICHUS, a
OHO MOXKET MNPOU3BOAUTHCA NMPOXOAANIUM HJIM JIOKATOPHBIM PpaJgrOIydeM, IO €ro
Moaynsiuuu - u3inydenneM BAT, mnpou3BomuTcs HENmpepblBHO BO  H30exaHHE
HEOXXHIAHHOCTEH, CIIOHTAHHBIX MOMBITOK 0EXaTh OT KOHTPOIUPYIOIUX (OHH YaIue
BCEr0 MPOM3BOAATCA B TPAHCIOPTE, B pacyere OTCeYb XOTSA Obl YacTh HAPYKHO
HaOmonaronmx). Y ecnu B cTallMOHApHBIX MOJOXKCHUSX, B KBapTHUpe, Ha padore,
OTYaCTH Ha yNuIle, pUCKa MepeHoca TeHeTHIECKOi HHOpManuy Xyn0-0eTHO MOXKHO
n3bexarb, TO B CajJOHE TpOJUIeWOyca WM BaroHe METPO 3TO B MPUHIMIIC
HEBO3MOXHO.

OnHO Heno ciloBecHbIE KaJoObl Ha HEKOE «IUCTAaHIMOHHOE BO3JIEHCTBHUEY,
o0ny4yeHHe W T.N., COBCEM IPYroe — AETU-YPOXbl, MYTAaHTHI, NPENbSBICHHBIC B
JI0Ka3aTeIbCTBO 00IydaeMBIM OTIIOM. DTO yrpo3a PeXKUMY CEKPETHOCTH.

Eme B Hawae BOCBMUAECATHIX TOAO0B OBUIH MPUHATHI MEPHI IPELOCTOPOKHOCTH,
Kacalolecs Mpeke BCero MOAOMBITHRIX MY)XXYHH, HO HE TONBKO UX. [Ipu moxdope
KaHIUIATOB IOIBICKMBANM, KaK MNpaBWIIO, OAWHOKHMX, a C HAYaJlOM OTKPBITOMH
SKCHEPUMEHTANBHON paboThl (Bcerga OBIBaeT MpenBapHUTENbHOE, HEOLUTyTUMOE IS
YenoBeKa, BHYTPEHHEE 3HAKOMCTBO C HHM), MPUMEHIA PEKUM CONEPIKaHUS, €CIn
HE MCKIIIOYAIOIIMK, TO KpailHe 3aTPYAHSAIOIIMN 71 HOAOIBITHOIO OCYILECTBICHUE
PETPOAYKTUBHBIX (hyHKIUH.

Msoro mnozxe, npumepHo ¢ 92-93-x TOMOB, BAPYr MPOSIBUICS HHTEPEC
NPOTHBOIIONIOXKHOTO ~ HANpaBICHHUs, JKeJaHHE IIPOBEPHTh  PENPOIYKTUBHBIC
CIIOCOOHOCTH JIFOZIEH, MHOTO JIET MPOOBIBIIMX Moj oOmydeHueM. MoKeT OBITb,
nepeMeHa 3Haka 0003HA4aeT MOMEHT OCO3HAHHSI BO3MOXKHOCTH MH(OPMAaIHOHHOTO
NepeHoca TeHETHIECKHX CBOHMCTB.

Crenana 3Ta BCTaBKa JUIs MOATOTOBKU 3aMHTEPECOBABIIETOCS TEMOM YHTATENS K
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BOCHPUSATHIO BTOPOf 9acTh KHUTH. CIHIIKOM YK HEBEPOSITHBIMU MOT'YT ITOKa3aThCs
HETIO/ITOTOBJICHHOMY YEJIOBEKY YCIOBHS COJEp)KaHHs MOAONBITHBIX, ITPUAYMaHHbIC
SKCTIEPUMEHTHPYIOMNMH C HUMH JIIOJIbMU.

[ocTapaemcst MOHATH (IMTHPYEMBIA TEKCT JOCTATOYHO CIIOXKEH) (H3MUECKHe
MEXaHM3Mbl CUHTHIBAHMSI TE€HETHYECKOH HH(pOpMaIMu, CBS3aHHbIE C APPeKToM
TIaMSITH BOJIBI:

«I[lamsTe BoOABI oObOramaercst €€ CHOCOOHOCTBIO K (pakTaJIbHOMY pOCTY.
Bonnble oToOpa)eHus 3HaKOBBIX CTPYKTYP XPOMOCOM MOTYT PacTH, IIOBTOPSISI CBOIO
ApXHUTEKTOHUKY, BO BCE YBEIMYMBAIOIIUXCS MaciTabax U MOITOMY, B COOTBETCTBHH
C YCIOBHSMH OpEroBCKOrO OTPa)KEHHs, MOTYT OBITh CUUTaHbl pedepeHTHBIMH
(OTOHHBIMHU U (WIJIM) aKyCTUYECKUMH TIOJISIMH COOTBETCTBYIOIIMX JUAna3oHoB. Uem
Oomnbie MacmTad (PPaKTaTBLHOCTH, TEM HIDKE YaCTOThI CYMTHIBAIOUIMX TOJIEH M TEM
MEHbBIIE  CTPYKTYpPHBIX  JeTajled  COJNEPXKUT  BOJHOBOM  (pOHT  mos,
mudparuposanHoro JJHK — «BogHO» AudpakiOHHON peIIeTKOMH.

B pe3yibpraTe BO3HHMKAeT CHUCTEMa aKyCTHKO-DJIEKTPOMArHUTHBIX 00pa3oB
(panTOMOB), KaK ObI BIOXKEHHBIX OAMH B IPYroi (10 MPUHIUITY MaTPElIKu — ABT.) U
OIMCHIBAIONIMX IOTEHLIHUATIBHYIO CTPYKTYpY OHOCHCTEMBI C pa3HOH CTENEHbIO
NOPOOHOCTH — OT BHYTPUKIIETOUHBIX 0Opa3oBaHuil (yabTpaduoier, BHIUMBIC
obnactu) 10 KieTok-TkaHe-opranHoro ypoBHs (MK u CBY-ob6nactu). Orcrona
CTaHOBHUTCSA MOHATHOM pcajibHasd HAaIIOJIHCHHOCTh BBICIINX 6I/IOCI/ICT6M
Openuxockumu (KBY — ABT.) ¥ HMHBIMH (HU3MYECKUMH TOJSIMHA  Pa3HBIX
JMana3oHoB... Bce ykazaHHbIE Anana3oHbl 4acTOT JCHCTBUTENBHO OOHAPYKEHBI B
opranu3max. Ilpy  TakoM  MHOrOBOJIHOBOM  aBTOCKaHMPOBAHHUM  TE€HOMa
BOCCTaHABJIMBAeTCs MNOMMMOp(HAas cucTeMa MONEBBIX  00pa3oB,  IAIOIIUX
MPOCTPAHCTBEHHO-BPEMEHHYIO HMH(GOPMALMIO AT CaMOOPraHM3aLMU OHOCHCTEMbI
Ha BCEX €€ YPOBHSX... BOJHbBIE 3MUTreHOCTPYKTYphl MOTYT MHUIPUPOBATh MEXKIY
KIeTKaMH H  (pakTalbHO pacTd, oOecredmBas MEpPEeHOC CTPaTerH4ecKoi
nH(popMaIuH 1Mo Bcell Macce TKaHei OMOCHCTEMBI. . .

IIpenensHO ympomass M cXeMaTU3Upys, MOXKHO CUUTaTh, YTO AWHAMUYECKAS
MPOCTPAHCTBEHHO-BPEMEHHAs! CTPYKTypa OMOCHCTEMBI, TeHepHupysd Hons (B T.4. U
KOTEPEHTHBIE) U B3aWMOAEHCTBYS ¢ HUMH, KaK C OTYYXKICHHBIMH, MOIYIHPYET HX
0 aMIUTUTYxe, (Gase, MoIApU3aluy U JactoTe. TeM caMbIM OCYLIECTBIIETCS HepBas
«3aIHCh» TOMHOM CTPYKTYpHl (M (QYHKIUI) OHOCHCTEMBI B €€ COOCTBEHHBIX
JIEKTPOMArHUTHBIX M aKyCTHYECKMX NOJIsAX. BTopas «3ammce» HAET 3a Ccuer
€CTECTBEHHOW, HEM30eKHONH MHTEP(EPEHIMHU TAKUX CTPYKTYPUPOBAHHBIX MOJICH C
COOTBETCTBYIOIINMH — COOCTBEHHBIMH M TAaK)K€ BHEITHWMHU OIOPHBIMH ITIOJISIMH, a
TaKKe 3a c4eT OE30MOPHOr0 PEXKUMa ToNIOrpapuIecKOn 3aIHCH.

Tperps, ®  TOCHEAHSAS  «3AMHACH»  TNPOMCXOJUT  HA  COOCTBEHHBIX
KUIKOKPUCTAIUIMYECKUX (M JOPYTUX CIIOCOOHBIX 3allOMHHATH IIOJICBOWM CHTHAN)
cyOcTpaTax JKMBOTO M Ha TJIIABHOM M3 HAX — XPOMOCOMaX.

Temepp yXe TOMHYI0O MHOTOMEPHYIO CTPYKTYpy OpraHM3Ma MOXKHO
BOCIPOM3BECTH (CUUTATH) IO YACTSIM M B IIEJIOM C CyOCTpaTOB 3allMCH B BHIE €r0O
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MOJIEBOTO OKBHMBAJEHTAa (WIM OSKBHBAJICHTOB) HA pa3lMYHBIX JUIMHAX BOJH.
CunThIBaHHE OCYLIECTBIISIETCS JHIOTCHHBIMH peEpPEHTHBIMH TIOMSIMH OpraHu3Ma
WM BHEITHUMHU TIOJSIMU U JUTS T€X, W IS APYTHX, TEHOM-TOJIOrpaMMa MIpaeT poiib
CHEKTpaJbHOrO (UIbTpa, OTOMPAIOIIETO YACTOTHI, a/eKBaTHbIC NH()PAKIMOHHOH
pemerke» (47).

VYnorpebsneHHOE B TeKCTe TNOHATHE «(pakTam» o0O3HAa4YaeT BETBIICHHE,
(¢pakraspHas cHUCTeMa — CHCTEMa, COCTOSIIAas W3 CaMOMNOAOOHBIX BETBICHUH,
npocreiimuii ee obpaser — gepeBo. Macmrad (pakTambHOCTH €ro — OTHOILICHUE
TEOMETPUUECKUX Pa3MepOB KPYITHEWIIEro, MepBOro OT 3€MIIH, BETBJICHHUS CTBOJNA K
pa3MepaM MeJbYanIIero — BEeTBICHHS JKUIIKU JIUCTKA I/Ie-HUOYIb B KPOHE.

Bonee O6mu3kuii k Hamied Teme npuMep (GpakTanbHON CUCTEMBI — IPOEKT JOMa.
3neck ecth W OONbIIME MacITaObl — YepTeXH (acagoB, MEHBIIETO — YEPTEXH
MOATAXKHBIX TUIAHOB, €Ille MEHBIEr0 — CXEMbl PACCTAHOBKH CaHTEX00OpYHOBaHUS,
COBCEM MaJICHBKOT'O — CXEMBI MPHUBS30K MECT MPOOMBOK OTBEPCTHH Ui TPyO B
CTEHaX W NEePEKPBITHSX.

Pa3Huia B TOM, 4T0 OYMa)XKHBIH MPOEKT J0Ma XpaHHUTCS TAe-HUOYAb B mKady u
UCIIOJIb3YETCSA CTPOUTEISAMH IO YacTsAM, MO Mepe HEOOXOAUMOCTH. A 00BEMHBIH
BOJIHOBOW NPOEKT YEJI0BEKAa «BUCUT» B €r0 BOIHOU cpeze. UenoBek MEIJIEHHO, HO
HETIPEPHIBHO U KPYIIIOCYTOUHO, MOJHOCTBIO, OT MaKyIIKU JIO TIAT, NepecTpanBaeTcs
(«pacTeT», WM «cTapeer», TaK dTO Ha3bIBaeTCs Yy JIOAEH), W TPOEKTHas
JOKyMEeHTalus TpeOyeTcs MPOU3BOAUTEIAM paboT eKEMUHYTHO U Be3ZIe.

Mbicasime 3epHa.

Teoperuueckue mono:xeHus. «C TOYKH 3peHUs] HHHOPMALMOHHBIX (HYHKIHH,
T€HOM — 3TO aCCOIMATUBHAs aMATh, IOZO0HAS MTAMATH TOJIOBHOT'O MO3Ta,
00pa30oBaHHAsl aKyCTHYECKUMH T'OJI0OrpaMMaMH Ha XpOMOCOMax M Aaromias
MPOCTPAHCTBEHHBIE CUIIOBBIE BEKTOPH! OHOIIOIMYECKOro TOJIS. . .

I'eHoM TpakTyeTcs... Kak Ha0Op TEHOB-OYKB M TEHOB-(pa3, 00pa3yrolmux
TEKCTBI, KOTOpPBIE IHUKTYIOT 3Tallbl OHTOr€He3a, MPHYEM pEeUeBBbIE XapaKTePUCTHKU
XpOMOCOM IIOHUMAIOTCSl OTHIONb HE B MeETaOpPUUECKOM CMBICIE IIOMYIISIPHOM
JIATEPATYPHL. ..

I'myOuHHBIE CEMHOTHYECKHE CTPYKTYPBI, COCTaBIISIOLIME OCHOBY SI3BIKA,
NepeAaloTcs MO HACJIEACTBY OT IMOKOJECHHS K MOKOJCHHIO, 00eCrednBas KaKIoMy
WHIMBUIYYMY OCHOBY OBJIQJICHUS SI3BIKOM CBOMIX IIPEIKOB... CYThb UYENIOBEYECKOTO
S3bIKa MHBapHAHTHA JUIS BCEX JIIOJCH, B YaCTHOCTH, 110 NMPHYHMHE CYIECTBOBAHHS
npasi3bIKa.

OcHoBbIBasich Ha pabOTax IO JIMHTBUCTHYECKOW T'€HETHKE, MBI II0JaraeM, 4To
9Ta MHBAPHAHTHOCTH PACIPOCTPAHIETCS TIIyOXKe, MOCTHTas MaKpOMOJIEKYISPHBIX
CMBICIIOBBIX («PEUYEBBIX)») CTPYKTYP XPOMOCOM. ..
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Mbl moay4YnMny TpsIMbIE  OKCIIEpUMEHTAJbHBIE JI0KAa3aTeNbCTBA, KOTOPBIE
MO3BOJISIIOT B adopuctuuHoi Qopme cuenate mpeanonoxkenune, uro JHK — sto
KBa3u peusb, a peus — 370 kBasu JJHK. 1 uenosedeckas peus, u JITHK BemonHstoT, o
CyTH JeNna, ONHH M Te K€ IMPOrpaMMHpYIOLINE, YIpaBisionme (QpyHKIUH, HO Ha
Pa3HBIX YPOBHSX — COLMAIILHOM bI OHOXHMHUUECKOMY (47).

Onucanmne ’KkcnepuMenTa. «B HacTosIeld 3KCIepUMEHTaIbHOW paboTe MBI
JEMOHCTPHPYEM BO3MOXKHOCTh 3HAaKOBOI'O YIPaBJIEHHS IOCTPaIHAlMOHHBIMU
BOCCTaHOBUTEJIBHBIMHU TIPOIECCAMH B I'€HOME PACTHUTENBHBIX OMOCHCTEM 3a CYeT...
YIIpaBJICHUSI TEHOMOM KaK CHCTEMOH pacliO3HABaHMS... BOIHOBBIX T'€HO-CTPYKTYP,
CHUHTE3UPOBAHHBIX YEJIOBEKOM. ..

KomaH 161 BBOMIIM B T€HOM CEMSIH TIIEHUIIBI U STUMEHsI B (popMe onpeieneHHbIX
KOJIOBBIX aKyCTHUECKHH BepOalbHBIX CTPYKTYp 4epe3 MUKPO(OH, COSANHEHHBIN CO
cxemoii reHepatopa @OIIY. Cyxue ceMeHa OO0NydalnW pPa3JIMYHBIMH JI03aMH
peHTtrena...» (47).

M3 MHOXECTBA IKCIIEPUMEHTOB HanboJIee UHTEPECHBIMH MTOKA3aJIHCh TPH.

1. Tlpu oOmyyeHUU ceMsH SUMEHs PEHTTeHOBCKMM wu3nydeHuem (moza 10000
PEHTIeH) YPOBEHb I'eHETHYECKUX abeppanuii (moBpexxaeHuit) coctabwa 31 %. Ilpu
JOITIOJIHUTCIIbHOM O6J'Iy'-ICHI/II/I qyacTu peHTreHo6nyquH1)1x CEMSIH paaruOU3I1yICHUEM
OIIY-reHepaTopa UuMCIO TOBpeXIAeHHH yBenmuuwiock 10 47,1 %. Ilpu
JIOTIOJTHUTENILHOM  PaJInOO0NIydeHUN JPYroil 4acTH PEHTTeHOONYYEHHBIX CEeMSH
n3inyuyeHueM @IIY-renepatopa, MOILYIMPOBAaHHBIM CJIOBECHBIM KOJIOM, YHCIIO
MOBpEXIeHNH cHU3UI0Ch 10 12,3 %.

2. «IlockonpKy KoOJ, KpOME€ CEMaHTHYECKOW HAarpy3Kd HECEeT M KOHTEKCTHBIC
cion uH(OpMAlWK, CBA3aHHBIE C SMOLMUSIMU W T.JA., TO OBUIO IIEIecoo0pa3Ho
NPOBEPUTH BJIMSHHE IICHXOJOTMYECKUX HACTPOeB Ha 3()(EKTHBHOCTH 3aIUThI
pactutensHOro reaoma ¢ momoursio OIIY-pesonancos. Kpome Toro, norudso Obu10
MIPOBEPHTbH, CpabaThIBAET JIN MPUHLMII HHBAPHAHTHOCTH KOJOB TIPH OZHOM M TOM XK€
CMBICIIOBOM COZAEPXaHUM (HCHONb30BAaHUE PYCCKUX, AHMIMICKUX M HEMELKHX
SI3BIKOBBIX KOJIOB-KOMaH/)».

Pe3yabTaThl 3KCNIePUMEHTA OKa3aJlCh TAKUMHU:

[Ipu obmydeHWH CEMSH MIIEHUIBI PEHTTEHOBCKMM m3nmydeHneM (mo3a 2000
PEHTIeH) YpOBEHb TEHETHYECKHX MoBpekaeHud cocraBun 8,0 %. 3atem
PEHTreHOOTy4IeHHBIE CEMEHA ACIHIIN Ha YacTH u oOnydanu nomoimHuTenbHo DITY -
M3ITy4EHNEM B PA3IHYHBIX BAPHAHTAX:

- mpu obmydeHnu «mycTeiM» ODIIY-m3mydeHneM YpOBEHb MTOBPEKICHUN
yBemmamics 1o 10,6 %;

-  mpu  OOMyYeHHWH  WM3ITydEHHEM, MOIYJIHPOBAHHBIM  OTPHIATEIIHLHOH
nHpopmanueii — cocraui 12,0 %;

- TIpu OONYyYCHHWU W3IYICHHEM C PYCCKOH MONOKUTEIHHON MH(OpMaIuen —
ymenpImics 1o 6,8 %;

- 1pu OOJNy4CHHH W3ITY4YCHHEM, MOAYINPOBAHHBIM OCCCMBICICHHON PEUYbI0 —
cocrasui 8,3 %;

89



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

- Tpu OOIYYEeHHH HEMEUKOW IOJIOXHUTEIbHON MHpOpMaIyeil — yMEeHBIINICT
1o 6,4 %;

- mpu OONYyYeHHWH aHTJIIMHACKON ITOJOKUTEIbHOW HH(pOpMaIeld — IOCTHT
MuHnMyMa — 5,0 %.

Peun uner, pazymeercs, o mepeBojax OIHOTO M TOr'O )K€ TEKCTa Ha pa3iIM4YHbIC
SI3BIKH.

3. VYckopenme pocta, BbBbBaeMoe @IIY-omocpenoBaHHBIME BepOAbHBIMH
KOMaH/IaMH 4YeJIoBeKa-oreparopa.

YBnaxxHeHHBbIe ceMeHa Arabidopsis taliana geviy Ha JBE YaCTH M TIOMEIIANA B
CTEKJISTHHBIE MPpoOupKu. [lepByro YacTh momeniany B aHTEHHY BKItOYeHHOro OI1Y-
reHepaTropa M BBOJMJIM KOJOBBIE BepOajbHbIE KOMaHIBI Ha YCKOPEHHE pOCTa B
OIIpEeJIeJICHHON CcTaluMu pa3BUTHS pacteHus (onbiT). Bropyio vacth (KOHTpOIB)
TaKke IOMENald B aHTeHHy BKmodeHHoro OIIY-reHeparopa, HO BBOIWIN
OeccMbICiIeHHbIE BepOajibHble KoMmaHabl. CeMeHa BBICEBAJM W BBHIPAIMBAIN B
OMHAKOBBIX ycioBusAX. Kak BuaHO Ha puc. 1 u puc. 2, KOHTPOJIbHBIE PAaCTEHUS
CYIIECTBEHHO MEHBIIIE 110 CPAaBHEHMIO C OMBITOMY ([leHCTBHUTEIBHO CYIIIECTBEHHO, B
KOHTPOJIbHOM TOPHIOYKE OJWH HOHHOHGHHbIﬁ POCTOK, BbI6pOCPIBIHPIﬁ JIUCTOYCK U
cienaBumii nepBoe BerBieHHe. OcCTanbHblE YETHIPE €[Ba BBUIE3NM W3 3eMid. B
OIIBITHOM K€ TOPHIOYKE ACCATOK MOJTHOUEHHBIX POCTKOB, M3 HUX TPHU POCKOIIHBIX,
BJIBO€ MIMHHEC C€IMHCTBCHHOI'O KOHTPOJBbHOI'O, U IATH He60HbLHI/IX POCTOYKOB. —
ABT.).

«O6HapyxeHHbIe (G EKThI TICEBIOMYTareHe3a U yckopeHus: pocra Arabidopsis
taliana, BBI3bIBAEMbBIC YEIIOBEKOM-OIIEPATOPOM MOCPEICTBOM BepOAIbHBIX KOMaH],
KOTOpble MonyJaupoBain conuroHHoe mnone @PIIY-renepatopa, eme pa3 B
OIIPEJICTICHHON Mepe MOATBEPXKIAI0T IOJMIOXKEHHWE O TOM, YTO S3BIKM T€HOMa H
YenoBedecKas pedyb UMEIOT OOIIne KOPHU M YHHBEpCaIbHYIO rpaMMaTHKy. Eme pa3
JEMOHCTpUpYETCA, 4TO conuToHHOEe none PIIY-reneparopa, Moaenvpyolee nojie
JHK u XpoMOCOM, MOKET CIYXKUTh BOJHOBBIM ITOCPEIHUKOM MEXy BBICIIMMHU
KOJIaMH 4€JIOBEUECKON pedr U MOJNEBBIMU KOIaMH XPOMOCOMHOT0 amnnaparay.
3akumouenne: «OTKPBIBIINICS HOBbIH HH(POPMAIMOHHBINH KaHA, COSAMHSIOIIUMI
CroBo u I'eHoM, TpeOyeT HPaBCTBEHHO M 3THUECKH B3BEIIEHHOTO MIOAX0AA,
MIOCKOJIbKY MaHHUITYJISIIIMU TAaKOTO POJa C ammapaToM HaclIeACTBEHHOCTH
HETIpeCKa3yeMbl 110 CBOMM HOTEHIIMATbHBIM OTPHLATEIBHBIM HOCHeACTBUSAM. Ecin
JIaHHBIE, TIOJTy4IEHHBIE B paboTe, OyayT MOATBEPKICHBI B HE3aBUCHMBbIX
HCCIIEJOBAaHMAX, HEOOXOMMa CHCTEMA JKECTKO ONPEACICHHBIX 3aIIPETOB, TTOI00HAS
yKe CYIIeCTBYIONIECH B TeHETHUECKOW HHKEeHepUm» (47).

Asrop myOmukaruu, ILIL Tapses — corpymamk Otnenma TeopeTHuecKux
mpobiem PAH, nccnenoBanus BEITOMHSUIACH Takke B MHCTHTYTEe OOMImIEiH [ eHeTnkn
PAH u HU cenbcKoX03s1HCTBEHHOH OMOTEXHOIOTHH.
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Bona, mapaaokcCobl U BEJIHYUE MAJIbIX BEJIMINH.

MBp! Hayanu Ham 0630p nepeckaszoM rumnotessl H.JI. JleBsitkoBa u M.b. I'onanTa,
CMBICIT KOTOPOM KpaTko MOXHO C(OpMY/INPOBAaTh TaK: HWMEHHO H30JISIIHA
MIOBEPXHOCTH 3eMJIM BOIOW M BOISIHBIMU IIapaMH B aTMoc(epe OT KOCMHYECKHX
M3ITy4eHUH MO3BOJMWIA IMPHUPOAE HCIONB30BAaTh MWIIMMETPOBBIM AHMANa30H JIMH
BOJIH /U1 MH(OPMAIIIOHHOTO o0ecIieueHHs] BOSHUKHOBEHHS J)KU3HH Ha IUIaHeTe, T.e.
KHM3HB 3apOJHiIach OTYACTH Oyarofaps H30JsIUH OT KOCMOcCa.

IToznakomumcst ¢ muenueM H.JI. JleBsiTkoBa MO 3TOMY K€ BOIIPOCY B KOHIIE
ku3HH, B 2000 r.:

«Ha HavanpHOM 3Tamne UCCleOBaHUNA POCCUMCKUX YUEHBIX UCXOTHON MOCBIIKON
B 00OCHOBaHHE HCIOJb30BAaHHSI HU3KOMHTEHCHBHBIX MM-BOIH >KMBOW TNpPUPOIOI
CIY)KWIH TIPEICTABIEHUS O 3aKPBITOCTU 3E€MHBIX OPraHM3MOB OT KOCMHYECKOIO
BIMSHHUS B CHJIY 3allMTHBIX CBOMCTB atMmocdepHoil Boabl. M cHOBa mapasoxc:
OKa3bIBAETCS, HAa PE30HAHCHBIX YaCTOTaX «IPO3PadyHOCTH» BOJABI MPU HU3KHX
MHTEHCUBHOCTAX 3eMJI1 U JKUBBIE OPraHM3MBI OTKPBITHI IS 3JIEKTPOMArHUTHBIX
MM-u3nydeHnii KOCMUYECKOTO MPOUCXOXK/ICHHSI, XOTs OT ()OHa BHE PE30HAHCHBIX
4acTOT, a TAKXKE MOIIHBIX IOTOKOB KOCMHYECKOr0 HM3JIy4eHHs Ha BCEX 4acToTax
MM-auana3oHa 3eMisHe JEHCTBUTENBbHO 3alllMIIEeHBl. B  JaHHBIX  YCIOBHSX
aTMoc(epHas BoJia UTPAET POJib CBOCOOPA3HOIO «CIEISAIIEr0 U OrPaHUYUTELHOT0»
¢upTpa, a npoHMKaronue ciradble MM-n3my4eHns HaxoIsTCsl B TApMOHUU CO BCEM
#uBbIM. OTClOla ClleflyeT, YTO KM3Hb Ha 3eMJIE CYIIECTBYET HE B H3OJALUH OT
KocMoca, a, Hao0OpOT, B €IMHCTBE C HHUM. Bo0O3MOXHO, TakuMm 00pa3oM
OCYIIECTBIISETCS BHYTPUTATaKTUUECKUI HNH(GOPMALIMOHHBIN o0MeH,
MOAJIEPIKUBAIOIIUI CBOSOOPA3HBIA «KOCMUYECKHI TOMEOCTa3y. ..

U TyT BO3HUKAIOT (haHTACTHYECKUE MapalIeIIH.

[IpakTHueckn OJHOBPEMEHHO C HadaJoM paboOT MO  HCCIEIOBAHHUIO
B3aUMOJEHCTBUS  DIIEKTPOMATrHUTHBIX MM-BOMH ¢ KHMBBIMH OpraHM3MaMH,
pa3BepHyThIMU ¢ 1964 r. poccuiickiMu ydeHbIMH, B 1965 r. ObLT M3MepeH (GoH
PETMKTOBOrO KOCMHYECKOro u3nydeHus. [lopaxaer BooOpaxeHHe TOT (akT, 4yTO
PEIUKTOBOE  M3JIydEHHE  HAXOIUTCI, B  OCHOBHOM, B MM-anamnazone
JIEKTPOMArHUTHBIX KOJNEO0aHMH. ODTO H3IydeHHWE W30TPOIHO, pACIpPEETICHO
PaBHOMEPHO B KOCMOCE M COOTBETCTBYET PaBHOBECHOMY M3IIy4E€HHIO aOCOIIOTHO
yepHoro Tena no [Inanky npu temneparype Tpren = 2,7°K...

WHTerpanpHas IIIOTHOCT MOIIHOCTH PEIMKTOBOIO W3IYYEHMS, pacCUMTaHHAs
1o 3akoHy Credana-bonbsiMana, coCTaBIsIeT NPEAETbHO MAITYIO BENUYUHY... Ppe. =
3-10% Br/cm?. DTo KOpemnMpyeT IO BelMYHMHE C COOCTBEHHBIMU IIOTOKAMH
MOIIHOCTH MM-U31y4eHHil )KUBbIX OPTraHU3MOB. ..

[NogunHAACH HEMPEOJOTNMOMY JKETIAHWIO CIIEAOBATh JIOTMKE PAa3BUTHSI CBOMX
TIPE/ICTABICHUH, aBTOPHI HEBOJILHO BBIIIIH 3a MpeAensl chepsl JKuBoro n okazannch
B Kocmoce. CormoctaBnenne NOCIETHAX HMMEIOMUXCS AaHHBIX, HECMOTPS Ha
pa3HoMacmTabHOCTE OOBEKTOB, HEOKHIAHHO OOHApYXWJIO TIyOOKyI0 OOIIHOCTH
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OCHOB MHUPO3JaHHs, YTO MHUKPO- U MAKPOKOCM «HC CTOJIb Pa3JIMYHbBI MECK co0oIi»

(62).
3aKJIroueHue.

[Ipu moAroroBKe NMpeyIoKEHHOTO BallleMy BHIMaHHIO 0030pa yaaloch HATH U
mo3HakOMHUTHCs ¢ 250-300 ucrounukamu u3 oomero uncia B 3600 myOnukarmii Ha
JaHHYIO TEMY, IMEIOIMXCS Ha cerofHs. Hemowatsii kpail paboThI ISl yBIIEKIIErOCs
npoGieMoit unTartens. B mocnenHue NecaTUIIETHsI COBEPILEH TUTaHTCKUI TPOPHIB B
0o0JlaCTH HAayK O 4YeJIOBEKE, OCTABLIMHCS HEW3BECTHBIM OOIECTBY. XapakTep
C/ICNIaHHBIX OTKPBITUH TAaKOB, YTO MX HIMPOKOE MPAKTUYECKOE NPUMEHEHUE €ClU U
HE CTaBUT MOJ Yyrpo3y CYIIECTBOBaHHWE 4YEIOBEUECTBA, TO, BO BCSIKOM Clydae,
TpeOyeT yCTaHOBJICHHUSI HOBOTO IMOpSJIKAa €ro JKM3HHM B HACTYNHBIIEM croieTud. Ha
CEeroJIHALIHUI IeHb 00pa30BaJICsl OMACHBIH pa3pbiB B 3HAHUAX O MPUPOJE YEIOBEKa
Me)Klly 6OJ'II)H_II/IHCTBOM HacCeJICHUus U yIHeJlIHHM JaJICKO BHEPEH OCBCIAOMJICHHBIM
MeHBITHHCTBOM. COOCTBEHHOW 0€3rpaMOTHOCTBIO OOIIECTBO MPEBPAICHO K3
cyOBbeKTa cBoeH cyp0bI B OOBEKT U1 MAHUITYIUPOBAHUA.

Eciu ectp uHTEpec, NMOMOIMTE JIOASAM y3HaTh IpaBay. Mmmre, Haxomure
MEPBOUCTOYHUKH, 3HAKOMBTECH CaMHW M 3HAKOMBTE OKPYKAIOUINX. YJIa‘-II/I BaM B
BallluX U3BICKAHUAX.
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IHpunoxcenue 1

Conepxaruecst B HACTOAIIEM MIPHUIOKESHUH CBECHHS MOYyICHBI ITyTEM aHAIN3a
U CYMMHpPOBaHUS CBHACTEIBCKUX IOKA3aHHW, MOCTPaJaBIIMX U HE MOIYT OBbITh
MOATBEPXK/ICHBI MyONUKANUSIMHA B HAay4HOW nedyatu. B oOimeM, BUIE MONTYy4EeHHYIO
uHpopMaINIO MOXKHO c(HOPMYITUPOBATH TaK:

Ha cerogusmHuii [O€Hb BO3MOXHOCTM MUKPOBOJIHOBOI'O BO3JIEHCTBUS Ha
CO3HAaHHE, IIOICO3HAHWE M TIOBEACHHE YelOoBeKa (COOCTBEHHO «IICHXOTPOHHAsS)
COCTaBJISIIONIAS BO3/ICHCTBHUS) TAKOBHI:

- Taxk Ha3pIBaeMOE «CUUTHIBAHHE MBICIEH» — BO3MOXXHOCTD M3BSATHA
collepKalleiics B CO3HAHUH, IOACO3HAHMSA W TaMATH WHpopmaiwm 6e3 Bemoma
YeI0BeKa, COBEPIIICHHO HEOITYTUMBIM ISl HEro o0pa3om.

- MpricneHHbI€ (CIOBECHBIC) M YYBCTBEHHBIE (YaIlle BCETO CTPAXOM) HAKAUKH.

- BwmemartensctBO B coH. MOXHO dYelOBEeKa YCHITUTH, B JIOOOH MOMEHT
pa30yanTh, HaKadyMBaThb BO BPEMS CHOBHICHHH CJIOBECHYIO U BH3YaJIBHYIO
WHPOPMAIIHIO.

-  BaemHee ympaBiieHHe B CO3HATEIHHOM COCTOSIHHH, B TIOKOE WIIA BO BpeMs
JBIDKEHHS IO TOPOITY, Yallle BCETO HETPOM3BOIbHBIC IBIKCHUS PYK, HEOKUIAHHBIC
ITOBOPOTHI BIPABO-BJIICBO, PEUYEBHIC HAKAUKM — YEIOBEKAa 3aCTABISIOT B HYKHBIN
MOMEHT IPOU3HOCUTH T€ WM MHBIE CIIOBA FITH (Ppa3bl.

- OrxmioveHWe TaMsITH W BHENIHEE YIPaBICHHE B TAaKOM COCTOSHHHU.
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BpeMeHHO JIMIIUBIINUCH ImaMsTHu, — HOCHTpa yhpaBJICHUA CO3HATEILHOU
ACATCIIbHOCTBIO, — YCJIOBCK IIPCBPAIACTCA B 61/10p060Ta B TOYHOM CMBICIIE DTOI'O
CJIOBa, 6€CHpeKOCHOBHO HCIIOJTHSET JTIOOBIE MOCTYyNAaromm1e N3BHE paIMOKOMaH/IbI.

- BHOKI/IpOBaHI/Ie naMsaTH U JONOJHEHHE €€ H3BHE. ,Z[OHOJ'IHGHHOG MOXET
BOCHIPUHUMATLHCA YCJIOBCKOM KaK COOBITHS €ro COOCTBEHHOM HpOIHHOﬁ JKU3HU.

BuyTpennee Ha0J/10/1eHUE, IOAONBITHLIE, IEMOHCTPATHBHbIi
KOHTPOJIb HAa/l CO3HAHUEM.

BuyTtpennee HaOmoseHHe, KakuM Obl IMPOJNOIDKHTENFHBIM OHO HH ObLIO,
COBEPILIEHHO HEOIIYTHMO JUIl CO3HAHUSA M MOXKET OCYLIECTBIATHCA B OTHOLICHUU
YyelloBeKa HaXOAAIIerocs B IOKOe, MNpH JBIKEHHM 10 TOpPOAY TIEHIKOM, B
aBTOMOOMIIE, JIIOOBIX BUIaX FOPOACKOT0 U ME&KAYTOPOJHEr0 TPAHCIIOPTA.

B03MOXHO CUMTHIBAaHHE KaK TEKYIIETrO COAEP>KAaHHsI CO3HAHU, €T0 CJIOBECHOH U
3pUTETBHOM COCTaBIIAIONIEH HEOCPEICTBEHHO, B PeajIbHOM MaciiTabe BpeMEHH, TaK
U BCEro HaJIM4YHOTIO 061)eMa naMsTu, B TOM YHCJIIC U TIOJHOCTBIO 38.6])ITI)IX CaMHUM
YEJIOBEKOM €€ YaCTeH.

HCpBbIC OIBITBI 10 MHUKPOBOJHOBOMY BO3HCﬁCTBHm Ha MO3I' CTaBHJIMCh Ha
JNOOpOBONBIIAX W3 YMCIA YYEHBIX M 3aKIIOUEHHBIX TIOpeM M Jarepeid. [lorom
MOHAZOOMINCH MOAONBITHBIE, CBOOOIHO JKUBYIME B OOBIYHOI cpene oOMTaHUs — B
TOPOJCKHUX KBAPTHPAX, C CEMbSIMHU.

Torma m OBUIO NPHHATO peELIEHHE ClelaTh 1LeNlb, — MAHUIYALUA Haj
CO3HaHMEM, — CPEACTBOM €€ JOCTWXKeHHs. Mcronb3ysi H3BECTHYIO —yxKe
0O0JIe3HEHHOCTh OCO3HAHMS KOHTPOIHMPYEMBIM OTKPBITOCTH CBOETO MBbILIUICHHS,
3aKJIIOYUTD €r0 MO3T B CBOETO POJia paJlalliOHHYIO TIOPbMY, HUKaK HE OTpaHUYUBAsI
cBOOOIY mepelBIKEHHs YeloBeka. Bbul pa3paboTaH MeETon AEMOHCTPATHBHOTO
KOHTPOJISI HaJl CO3HAHUEM.

OcHoBa Meroga — TMOKa3 CHENUAJbHO IOATOTOBJIEHHBIMU  JIIOJBMH,
JIEMOHCTPATOPaMHU, TOYHOTO 3HAHUSI MENbYalIIUX MOAPOOHOCTEW MpPOLUION |
TeKyIIeld JKWU3HH, COMEpXKaHUs IaMsITH KOHTPOIHPYEMOIo, 3aByaJIHpOBaHHAs
MyONMYHAsh ~OIJIaCKa IOpOYaIllMX €ro IOCTYIKOB, OMPEAEIEHHOr0  poja
moapoOHOCTe TUYHON JKU3HH, 0OCOOEHHO ee BHYTPEHHEH, HeOCTYITHOW OOBIIHOMY
Hapy>XKHOMY HaOJII0JICHUIO, CTOPOHBI.

JleMOoHCTpalyst TINATETbHO TOTOBUTCS, IIPOM3BOAMUTCS B IIPUCYTCTBUH 3HAKOMBIX
JIIO/Ie, HaMEeK BBICKA3bIBAETCSA OTKPBITO, B JIMIO, MPUCYTCTBYIOIINE BHUMATEIBHO
HaOIIOAr0T 32 MTOBEICHUEM IOMIONBITHOTO, €T0 peakiyeil Ha npoucxonsmee. Cpasy
Iocsie yaapa 3a/aloTcsl AOMOMHHUTENbHBIE, OOBIYHO JBYCMBICICHHBIC BOIMPOCHI B
TIOTBITKE TOTPSICTH YETIOBEKa, OKOHYATENFHO BBIBECTH W3 PABHOBECHS, BBIIBUT,
TIPEXJE BCETO, U HETO CaMOro €ro BHyTPEHHEE COCTOSTHHE.

C mepBoii HEONPOBEPKUMOW ITYOTUIHOW ITEMOHCTpAINH, B 3aByaTHPOBAHHON
JUTSl TIOCTOPOHHUX, HO MOHATHOW eMy (hopme, MOIHON OTKPBITOCTH €ro MPOLUION H
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TEeKylIel BHYTPEHHEH »XU3HU M HAYMHAETCSI OCO3HAHHE YEJIOBEKOM €ro HOBOrO
TIOJIOYKEHHUS IEMOHCTPATUBHO KOHTPOJIUPYEMOTO.

VYnap cTpalllHOM CHJIbI, OTKPBIBAIOIIMI MHOTOMECSYHBIN MEPHOJ MEPBUYHOTO
pa3zobmaueHuss mymm. [lOTpsicCHHOE CO3HAHWE HAYMHACT JIMXOPAJOYHEBIN TIOMCK B
MaMATH KOMIIPOMETHPYIOIIMX M MPOCTO HEYMOOHBIX I IOKa3a IOCTOPOHHHM
COOBITHH, TIONHOCTBIO PACKPBIBAasICh M MOJCTaBSAACH JUISI HOBBIX yaapoB. Bce
HaWJICHHOE HEMEUICHHO KIACCH(MUIMPYETCS IO CTEINECHU HEXENATSIbHOCTH H
0OJIC3HEHHOCTH TIPU OMJIAIIICHUH, TPUIYMBIBAIOTCS Ja)Ke HAMOOJee Myralolue ero
(OpMBEL.

Hauunaercs camoe Tskenoe — OXKHIAaHAC HEM30CKHBIX —pa300IaucHUM,
W3MaThIBAIOIIEE MHOIA TakK, 4YTO caMa JEMOHCTpalMs BOCHPUHHMMAETCA Kak
obOneryenue, n30aBJIeHUE OT MHOTOJHEBHOM MBITKH 0K IaHHIEM.

IIpu nemoHCTpanusax TMOSBJISETCS HOBBIM OJEMEHT JaBJICHUS: KaXIOMY
MOKAa3aHHOMY (aKTy TPHCBAWBACTCS CIIOBCCHBIM SPIBIK M3 4YHCIa Haubosee
yIoTpeOUMBIX CI0B. Uepe3 HECKOIBKO MECSICB KOJUYECTBO SIPJBIKOB JOCTHracT
TAKHUX paSMCpOB, YTO YECJIOBCK CIBIIINT U BUJUT HAMCKU HA TC HUJIU HUHBIC CO6I)ITI/I$[
CBOEH BHYTPEHHEH KU3HU BE3/Ie U BCEra.

BHyTpeHHE COCTOSHHE B MEPUOJ IEPBUYHOTO pPa300JIaYeHUsT — CIUTOLIHOMN
MHOTOMECSYHBIN KOIIIMap, IHMK OOJEeBBIX OLYLLIEHUH BO BPEMs OXHUAAEMBIX
JIEMOHCTpPALMH, ITOTOM HACTYIAET YaCTUYHOE IIPUBBbIKAHUE.

K koHuy mnepuoma MeHSETCS pEKUM paboThl C KOHTPOIUpyeMbiM. U3
IIOBCEIHEBHOI'O U KPYIVIOCYTOUYHOIO OH CTAHOBMUTCS LIMKJIMYHBIM. Belnensercs nsa
yaca B CYTKM, OJMH — MW3BECTHBIM KOHTPOJIMPYEMOMY, IPYIOM [UIsl CKPBITOIO
HaOJIOJICHUsI €r0 BHYTPEHHET'0 COCTOSTHHSL.

Hamnmyumee Bpemst misi mpocMoTpa — THepel YTIPOM, 4eloBeKa OyIsIT H
OTCJIEKUBAIOT, KaK IOABOJUTCS OKOHYATEIbHBIA HWTOI MHHYBIIETO [JHSA H
IJIaHUPYETCS J€Hb HACTYIUBIIMN.

Hasnauenme oTkpeiTOro cmemuaca wuHOe. K TOMy BpeMEHH CO3HaHHE
ABTOMAaTUYECKU OTCIEKHUBAET TEKYLIYI0 BHYTPEHHIOK JKM3Hb Ha MpPEAMET
ys3BUMOCTH. Bce HeymoOHble Juis IMOKa3a BeIIM BBICTPAMBAIOTCS [0 CTEICHH
0O0JIE3HEHHOCTH U B YPOUHBIH Yac MPEIbABISIOTCS KOHTPOIMPYIOMEMY B Hambosee
TPaBMUPYIOLIEH MpH orjameHun popme.

st coxpaHeHusl pexxuMa 0XKMIAHUS TOSBISETCS CIELJIeHb B Heaento. VIMeHHo
B O3TOT [JIeHb CaMOE€ UHTEPECHOE U3  HAKOIUIEHHOIO JEMOHCTPUPYETCS
KOHTPOJIMPYyEMOMY. B TONBITKE yramaTh, 4To e OyIOeT NMpenbsIBICHO, U MPOXOIHUT
JUISL HETO TEKYIAsi HEJEs.

C menpl0 TpPEAOTBpAIICHWS TNPUBBIKAHUS W TMOAACPKAHUS — ypPOBHS
OOIIE3HEHHOCTH HAYMHAIOTCS  MBICICHHBIE HAaKadyKd CTPaxoM II0  TeMawm,
MIPECTABIISIONIAM HAauOOIBIITNA HHTEpEC B paboTe ¢ JAHHBIM YETIOBEKOM.

[leprom mepBUYHOTO pa300JIaveHUs] OKOHYEH, TONOMBITHBEIA TOTOB K
CTaOMIBHOMY MHOTOJISTHEMY TEPHONY OKCIUTyaTalldid ®  Tepelaercs B
JKCIUTYaTUPYIOIIYIO OPraHU3ALMIO.
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JlanbHeimee WCHONB30BAHUE €0 TMPOUCXOMUT OOBIYHO B BHAC JBYX
MapajuIebHBIX TOTOKOB — TOMACPKAHUS COCTOSHHSA (Yy4eOHBIA Tporecc)
SKCIEpUMEHTAIBHAS paboTa.

He 3Harommii KOHTPOIUPYEMOTo OOYUAIOIIHICS MOTyYaeT 3aJaHne IPOHUKHYTh
B €r0 CO3HAHMC U MaMsATh, IPOM3BECTH MOKUCK B TpeOyeMOM HarpaBJICHHH, COOpPaTh
WHPOPMAIIUIO, TPOBEPHUTH €€ JOCTOBEPHOCTh C ITOMOIIBIO JEMOHCTPALUH H
JIOJIOKUTh HadanbcTBY. CpaBHHMBas HAHJICHHOC CO BCEM OOBEMOM HAaKOIUICHHOM
WH(POPMAIIUU ¥ MOXKHO OIICHUTH Ka4eCTBO ITOKCKA.

[TopaGoTaB ¢ HECKOJIBKMMH IOMOMBITHBIMH, TMOTYYHUB MPAKTHYCCKHE HABBIKH
oOyJaromumiicss TroToB paboTaTh C OCHOBHBIM MAacCHBOM KOHTPOJIUPYEMBIX,
BHYTpPCHHEE HaOTIOIaeMBIMH, TaM, TJIe OOPATHOM CBSI3U B BUIIC IEMOHCTPAIUA HET U
HY)XHO YMETh Cpa3y MOIYy4aTh JOCTOBEPHBIC TaHHEIC.

OOcnyxuBaHue y4eOHOro Mmporecca 3aHUMaeT OCHOBHYIO YacTh HUCIOIB3YEMOr0
BPEMCHU MOMONBITHOr0. Hapsnay ¢ ydeOHOH wuaer u MeToaudeckas pabora,
pa3pa60TKa C MPUBJICUCHUEM TICUXOJIOI'OB HOBBIX MCTOAOB MOAABJICHUA, HAHOCATCS
OKCIICPUMECHTAJIbHBIC yAaaphbl C MPUMECHCHUEM Pa3INYHbIX MHKPOBOJIHOBBIX
TEXHOJIOTUH.

Beunoe OXHUJaHUEC BCEC HOBBIX W HOBBIX y)lapOB BO HCIIOJIHECHHEC 6CCKOHeqHOﬁ
yepenbl HOMEPOB IPOrpaMMbl IKCIEPHUMEHTOB M COCTABIISCT COACPIKAHUC KHU3HH
JIEMOHCTPATUBHO KOHTPOIUPYEMOTO.

[locne TmosBIEHHUS MEXAYHAPOIHBIX JOTOBOPEHHOCTEH O COBMECTHOM
MpeciieIOBAaHUN ¥ BO3BPAIICHUU OOPATHO JIHII, MBITAIOIIUXCS 0eXaTh OT KOHTPOJI,
HE CYLIECTBYET JUIsl JEMOHCTPATHBHO KOHTPOJMPYEMOrO BapHaHTa IOBEICHUS,
TIO3BOJISIFOILET0, OCTABASICh XHUBBIM, IIPEKPATUTH KOHTPOJIb.

[IpoGnemoii  ocraercst  yrunuzanusi (mpuBeieHHe B Oe3omacHoe  Juist
OKPYXAIOIIUX COCTOSHHUE C TOYKH 3PEHUsI COXPAHEHUS CEKPETHOCTH) CO3HAHHS
MOOIBITHBIX, JOCTUTIINX TPEIEIFHOrO BO3pacTa MK BhIOBIBAIOLIHMX MO OOJIE3HH.

B mocnennee BpeMsi HAMEYAIOTCs, KQXKETCs, MYTH €€ Pa3pelieHHs C MOMOIbIO
YaCTHYHOTO  YHHYTOXKEHUS aBTOOMOrpaduyeckod mnamstd (CMOTPH  CEpHIO
nyonukanuii B «Komcomomnbckoit mpaeae» B aekadpe 2002 roma mox oOummm
3ar0JIOBKOM «S1- 30MOm»)

Hakayka u BHellIHee ylpaBJieHHe
B CO3HATEJILHOM COCTOSTHUM

MeicieHHbIe HAaKa4KW Majloi WHTEHCHBHOCTH YIAeTCS MHOTAAa OOHAPYXKHUTH B
ClIyqa€ HEyJa4YHOr O, HECBOMCTBEHHOI'0 CO3HAHHUIO JAHHOI'O YCIIOBECKA, CIOBECHOI'O
odopmIeHHSI.

Hakaukwu Oomnpimeli WHTEHCHBHOCTH COIPOBOXKIAIOTCS XOPOIIO 3aMETHBIM
U3MEHCHUEM BHYTPEHHETO COCTOSHUA. VnoBuTh WX HaYajiao TPyAHO, JHIIb C
TEUCHHUEM BpPCMCHHU, 11O HpeﬂeHBHOﬁ COCPCAOTOUCHHOCTH Ha OHHOﬁ TEME, IIO €€

99



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

ONPENEIEHHON HANpPaBICHHOCTH, II0 HEOTBSI3HOCTU BO3HHKILETO HACTPOEHHUs,
MOHUMaemb, 4YTo mnpoucxomur. OOIee COCTOSHHWE YrHETEHHOE, C IIPHBKYCOM
HCTEPUM, CIE3JIMBOM WJIM arpecCMBHOM — B 3aBHCUMOCTH OT HAaIllpaBJICHUS
BO3JCHCTBUSL.

JleMOHCTpaTHBHBIE HaKa4yKy (MHOTIA, JUIS HATJISJHOCTH, B COIPOBOXKICHUHU
HapacTalollero Mo CUiIe 3BYKOBOI'O CHUTHAIa W3BHE ) MOT'YT JOCTUTaThb OTPOMHOU
MOIIIHOCTH, HaAKaYMBaeMOe OYKBaJIbHO BJIABJIMBACTCS B MO3T, POTHBOJIEHCTBOBATD,
MIEPEMEHUTh TEMY MBIIIIEHUS HEBO3MOXKHO.

BMmemarensctBo B coH. IlorpyxeHue B COH NPOUCXOIUT B TE€UEHUE HECKOIBKUX
MUHYT, OYZISIT CIISIEro €CTECTBEHHBIM WIH PaJUalldOHHOM CHOM B JIFOOOH HYXKHBIH
MOMEHT IoJaueii COOTBETCTBYIOILIETO pajguocurHana. Kpome cloBecHbIX BO3MOXKHBI
BU3yalbHbIE HAKa4KW B BWJIE HENOJBIKHBIX KAPTHHOK WM JIBIKYIIUXCS
3pUTENBHBIX 00Pa30B.

UyBCTBEHHBIE HAKayKH{, dYallle BCETO0 HaKayka CTPaxoM, JIOXOISIIUM, IpHU
HEOOXOAUMOCTH, [0  ITaHMKH, MPOM3BOAAT HA  YPOBHE  IOJCO3HAHMS.
[IporuBoAeiicTBUE JOrMUECKHMMU apryMEHTaMH, Kakoil Obl HEJEToil U CMEIHON HU
Kasajach IIPUYHMHA, BBI3BIBAIONIAS CTPaX, HEBO3MOXKHO.

PanuanonHoe aaBieHue (JUIMTEIbHOE OONydeHHWE MUKPOBOJHAMH PAa3IHMYHOM
JUITMHBI M MOUIHOCTH), B MH(OPMAIIOHHOM CMBICIE HEHTPajbHO, HAMpPABICHO Ha
NO/ICO3HAHHE U HMEeT LEeNbI0 CO3/1aTh JUCKOM(OPT, TMOAABUTH BONIO K
COIPOTHUBJICHUIO, IOATOTOBUTH KOHTPOJIMPYEMOIO K BHEIIHEMY YIPABICHUIO B
CO3HATEIBHOM COCTOSIHUM.

PaccenBaromee co3HaHue OOJNydeHHE MaJIOl HMHTEHCUBHOCTH YHAeTC C
TEYEHHEM BpEMEHH OOHAPYKHTb 10 YCTOWYMBOH IepeMeHe BHYTPEHHETO
COCTOSIHMSI: UpPE3MEPHOM PpacCestHHOCTH, HEBO3MOXHOCTH COCPENOTOUUTHCS Ha
pabore  wWiIM  ApPYrodl  JOITOBPEMEHHOW  JEATENBHOCTH,  UIUTEIIbHOMY
HEMOTHBHPOBAaHHOMY IUIOXOMY HacTpoeHuio. Hambonee BepHoe ompeneneHue:
IylieBHas TOIIHOTA.

OOnyueHne OONBIION MOIIHOCTH BOCHPUHMMAETCSl Kak (DU3UUECKOe IaBIICHUE
OTPOMHOM CHJIBI, UMEIOIIEee BEPTUKAIBHYIO COCTABIISIIOLIYIO, OTCIO/Ia U IOBEJCHUE:
BCE BpPEMS JBHUIACIIBCS, CIOBHO IBITAACH YKIOHHTCS OT HABAIMBAOLIECHCS CBEPXY
HENEPEHOCUMON TAKECTH.

Ho uame Bcero mpumeHsercss Kak HHCTPYMEHT IOJABICHUS paJUalliOHHAs
HMHTAIMs peakUuid OpraHu3Ma Ha BO3ACHCTBHE pAa3NMYHBIX IICHXOTPOIHBIX
BEIIECTB (AMCTAaHIIMOHHOE 30MOMpOBaHHE). Bo3HUKalOmiee COCTOSHWE: MOTHAS
OTPEIIEHHOCTh OT HMPOUCXOJSIIETO BOKPYT, 3aTOPMOKEHHOCTh MBICIH, ICHCTBUM,
peakmmii. CIIOBHO 3aBEpHYT B TPO3pPAYHBIA BaTHBIH KOKOH — BCE 3aMEIUICHO,
OTAaJIeHo, IpurTynieHo. Hanmyurree cocTossHUE 17151 BHEIIHETO YIPABIICHUS, BOIS K
CONPOTHUBIIEHUIO OTCYTCTBYET MOJHOCThIO. biu3kumii aHamor — BO3JIEHCTBHE
OOJIBIION JO36I aMHUHA3WHA.

BuemHee  ympaBieHHE B CO3HATENbHOM — COCTOSHHM — OOBIYHO — HOCHT
JIEMOHCTPATUBHBIM XapaKTep W MMEET LENbI0 IOKA3aTh BO3MOXKHOCTH, MOJABUTH
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MICUXOJIOTMYECKH,  yOequTh B  OCCCMBICICHHOCTH  CONPOTHBICHHS  BOJIC
KOHTPOJIMPYIOIIETO.

TexHonorus, B NpocTEeUIIeM CiIydae, Takas: C MOMOIIbIO MBICIIEHHOW HaKaYKu
WJIA BHEIITHETO KOHTAKTa YEJIOBEKA OTBIICKAIOT OT KOHTPOJIA 32 COOOM, U B MOMEHT,
KOIJla OH TOJHOCTBIO COCPEAOTOUYUTCS Ha BHYTPEHHUX MEPEKUBAHUSAX, MONAIOT B
MTOJICO3HAHUE PaMOKOMAHIy, KOTOpash UCIONHACTCS aBToMaTHdeckn. OOBIYHO 3TO
MOBOPOTHI BIIPABO WJIU BJIEBO, pPa3IMUHbIe JBUXKEHHUS PYK, IUIEBKU, U Jpyrue
MOI00HEBIE 0€CCMBICTICHHBIE ACHCTBHS.

B npenensHoM ciydae (9kcrepuMmeHT B ropozae [onronpynHoM B sHBape 2002
I.) KOHTPOJHUPYIOIIUH, C TIOMOIIBIO CBOCH ammaparypbl, BHAAT MHpP TJa3aMHu
KOHTPOJIMPYEMOT'0, CIIBIIIUAT €ro YIIaMH, YIPaBIseT OTYACTH €ro JIBIKEHUSIMHU,
CO3HAHHEM W PEYBI0 HEMOCPESACTBEHHO, B pealbHOM MacmTade BpEMEHH.
IIpenBapuTenbHO TOMOMBITHOTO B TEYEHHE CYTOK TMOMEPEMEHHO TMOABEpTaIH
MBICJICHHBIM HaKayKaM, HAKAYKe CTPaXxOoM, paJIMallAOHHOMY JIaBJICHHUIO, MU CHA
B HOUb TIEpe]] IKCIIEPUMEHTOM, MOJIABIISISA, TAKAM 00pa3oM, BOJIO K COMPOTHUBJICHHUIO.

B wurore KOHTponmMpyemblii (4elnoBeK B TeyeHHWe 15 JeT  OTKpBITO
I/ICHOJ'II)3OBaBH_II/II‘/IIC$I B KAa4yCCTBEC HO)IO]'II)ITHOFO), TIOJIHOCTBKO U TOYHO BBIIIOJHUII B
TCUCHUN nonyTopa JyacoB, B l'IpI/ICyTCTBI/II/I TpCTI)I/IX JIMh, HC y‘laCTBOBaBLHI/IX B
praBJ’ICHI/II/I, HO 3HaBIIUX nporpaMMy BKCHepI/IMeHTa, BCC SaHHaHHpOBaHHLIe
JIEUCTBUS, POM3HEC B HY)KHBIE MOMEHTHI BCE TIPEyCMOTPEHHBIE ClieHapueM (pasbl,
HO TaKk M HE CMOI OCO3HATh CBOE YIPABISEMOE COCTOSHHE, BOCIIPHHSII
MIPOUCXOUBINEE KaK [CHCTBUS, NPOJUKTOBAHHBIC €r0 COOCTBEHHOH BOJEH H
HHTEpECaMU.

UrolObl yoeauTs ero B 00paTHOM, OTPEOOBANIACH, YXKE MOCIIe OKOHYAHUS ONbITA,
JONOJTHHUTENbHAS JABYXYacoBasi MBICIIEHHAas HAKadyka C TOAPOOHBIM ITOMHUHYTHBIM
pa3bsCHEHHEM MPOUCXOJUBIIIETO.

Bce Buabl Hakauek M BO3AECUCTBUHM MOTYT NPOU3BOIUTHCSA KaK B OTHOLLIEHUU
YeNloBeKa, HAaXOMAIIETocs B IOKOE, TaK W MPH JBIKEHHH 110 TOPOAY IEIIKOM, B
aBTOMOOWJIE, BO BCEX CYIIECTBYIOIIMX BHUIAX TOPOACKOr0 TPAHCIIOPTA,
MEXIYTOPOITHUX aBTOOYCaX, MEKTPUIKaX, Moe3/1aX JajIbHEro CIeJOBAHMS.

BHeliHee ynpaBjeHne B COCTOSIHUM
C OTKJIIOYEHHOH NaMATbIO

MoxeT HaUMHATHCS C IMUTAIIMN BTOPKEHHS B XKIUTUILE. BepHYBIIICH OMHAXKIBI
JIOMOM, KOHTPOJHPYEMBIii OOHAPYKHUBAET, UTO B KBAPTHPE MOOBIBAIIN MTOCTOPOHHHE,
HUYETO HE B3sUIH, HO BEIIM CIBUHYTHI ¢ MecT. Bes pabora Benércs Takum o0pazom,
9TOOBI CO3[ATh BIICUATIICHHE: TIEPEIABIDKCHUS TIPEIMETOB IPOHCXOISIT BO BpeMs
OTCYTCTBUS X035iMHA. Benymine HapyxHOe HaOIIFOJeHre COTPYAHUKN TPH KOHTAKTaX
0003HAYAIOT JaXKe, CIIOBECHBIMHA HAMEKaMH WM IEMOHCTPATUBHBIM ITOKa30M CBSI3KH
KJIFOUEH, MOMEHT BCKPBITUSI BXOJHOU ABEPH.

[TonbITKM OCTAaHOBUTH BTOPXKEHUS 3aMEHOM 3aMKa WM YCTAaHOBKOW JABOWHOMN
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JIBEpU HE JAIOT pe3yibTaTa. MBICIb IPOBEPUTH COCTOSHUE €N B KBapTUPE yTPOM,
cpasy 1ocJie CHa, Ha MePBBIX OPax MPOCTO HE IPUXOAUT B TOJIOBY.

3akaH4YMBaeTcsl IiepBas CTaius OOBIMHO TakK. Bo3BpaTHBIINCE € pPabOTHI,
KOHTPOJIMPYEMBIH NPOBEPSET PACIOIOKEHHE BEIIEH, HUYEro He HaWms, JIOXKUTCA
OTZOXHYTH M 3aCHIIIaeT Ha MoI4aca—yac, a IPOCHYBIINCH, OOHAPY)KUBAET TIEPEMEHEI
B kBapTupe. K ToMy BpeMeHH BXOJHAsl ABEpb 000pYJOBaHA 3aCOBAMH, OTKPHITH €e
CHapYKU HEBO3MOXKHO.

JanpHeliiee 3aBUCUT OT COOOPA3UTENLHOCTH 4YENOBEKa, €ro CIOCOOHOCTH
0CO3HaTh, YTO MPUUYMHON JBMKEHUS SABJsETCA OH caM. IIpolie 1erkoBepHbIM, TaKHe
MOT'YT roflaMH HaOJI0AaTh IPOUCXOJIAIIEE B IOJIHOM yBEPEHHOCTH, YTO CHELCIYKObI
BJIAJICIOT TEXHOJIOTHEH «TeleKnHe3a», NBUTAIOT NPeAMEThl Ha PACCTOSHUU. XyXKe
CKENTUKaM, OCOOEHHO TEXHWYEeCKH O0Opa3oBaHHBIM, OT HHX Tpelyercs
HEBO3MOXHOE: COINIacOBaTh HAOMIOAaeMOe CO CBOUMM 3HaHUAMU. J{JIs Bpa3yMIICHUS
TeX W JAPYTUX JOCTaTOYHO OBIBAa€T OJHOIO IOKa3a BO3MOXKHOCTH BHEUIHETrO
yIpaBJC€HUSA B CO3HATCIBHOM COCTOSTHUU. Hounbie MpOUCIICCTBUA O61)$[CH$[}OTC$[
KOHTPOJIUPYEMBIMHU O6BI‘-IHO TaK: UX NOJHUMAIOT C MOCTE/IN U, COXpPAaHAA COCTOSIHHUE
CHA, 3aCTaBJIAIOT COBEPIIATH HEOOXOIUMBbIE IEHCTBUSL.

Ha BTOpol craaMu MEHSETCS XapakTep IIOBEACHUS HOYHOIO JBOMHHUKA, W3
IIyTHUKA OH IMpEeBpallaeTcd CHayajga BO BPEAUTENS, IMPSYET BEIIH, JOMAET HX,
BBIBOAUT M3 CTPOSI TEXHHUKY, a 3aT€M CTAHOBUTCS WICHOBPEIUTEIEM, MOCSITaeT Ha
caMy 0co0y KOHTPOJIMPYEMOro, HaHOCHT €My, BepHee, cebe, Bce Oonee u Ooiee
CEpbE3HBIEC TPABMBI.

TpaBmaTuueckoe naBie€HHE IOMOJHSICTCS HAaKayKaMM CTpaxa U CIIOBECHBIMHU
HakauykaMH C Yrpo3aMu 3ape3aTb, YTONMTb, BBIOPDOCUTH B OKHO, OTpPaBUTb
JIEKapCTBAMH U TOMY TI0I00HOE.

B momnbiTkax HOHTH Mpenesbl YNpaBlIseMOCTH, OLEHUTh PealbHOCTh YIpo3, U
MIPOXOAUT VIl KOHTPOIMPYEMOTO BCE BpeMsi IPEOBbIBAaHUS Ha BTOPOI CTaIUH.

Tpetbsa craaust, UMHTaLUS Pa3BOSHUS JMYHOCTH, OKa3bIBAETCS €LIE TsKeEIee.
CrapTyer OHa MOMBITKOW YCTAaHOBUTh MH(OPMAIIOHHBIA KOHTAKT: HOYHOW JBOHHUK
OCTaBJIIET AJISI CBEIEHMS JHEBHOTO HAIMCH, MOTOM HA4YMHAET O003BaHUBATH IIO
HOYaM POJICTBEHHHKOB WM 3HAKOMBIX, YCTAHABIMBAET C HUMHU CBSI3H, PacCKa3bIBACT
UM «BCIO TIPaBIy» O caMoM ceOe. JlemoBBIM mapTHEpaM COOOIIAIOTCs ONrpKaifiiie
HaMEpEHHs U TEPCHEKTUBHBIC IUIAHBI KOHTPOIMPYEMOTO, TPEIAratTcs CIIOCOOBI
€ro 3KCIUTYaTallid B KOPBICTHBIX LEIAX.

[Tonauamy HOUHOMY Pa300JIAYUTENI0 HUKTO HE BEPHUT, NIPUXOIUTCS 1OKA3bIBATh
PEaTbHOCTh CBOETO CYIIECTBOBAHHS M JOCTOBEPHOCTH ITOCTABIAEMON MH(pOpMAINN
JIETIOM: COBIAJCHHWEM JHEBHOTO IIOBEACHHUS pa3o0siadyaeMoro ¢ HOYHBIMH
MpeACKa3aHuAMU. TyT TIPOMCXOOWT COBMEIICHHWE BHEIIHETO YIPABICHHUA B
CO3HATENEHOM COCTOSIHUH C YIIPABJICHNUEM B COCTOSIHUM C OTKJIFOYEHHOW MaMATBHIO.

Bemme ymomuHancs skcrnepuMmeHnT B T. [lonronpynHoMm. 31ech Obla MOIMBITKA
OJHOM M3 POCCHHCKHX CIENCTYKO IIAaHTAXXHPOBATh AMEPHKAHCKOTO JEIOBOTO
mapTtHepa KoHTponupyemoro. IllaHTax npou3BoAmMiCA Uepe3 IKHUBYHIETO B
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Jonrompyanom M., poACTBEHHHMKAa aMEpPUKAHIA, C HCHONB30BAHUEM TEXHOJIOTHMH
BHEIIIHETO YIPABIICHUS.

Bo Bpems TenedonHoro pasroBopa ¢ M., yrposa maHTaka ObUla BbICKa3aHa
HOYHBIM JBOMHHUKOM Kak MpeIynpeXIeHHE O 3alUIaHUPOBAHHOM HaMEpEHHUH
KOHTPOJIIPYEMOr'0, 3aTeM OBbUI COIIacoBaH B MeENbUAMIIMX JETANAX XOJ HX
npencrosmedl Berpeun B JlomronpyaHoM. TouHoe coBHajieHUE MOBEIECHUS
MIOJIONIBITHOTO BO BpEMs CBUJIAHUS C 3apaHee COIJIACOBAHHBIM CLIEHApHEM M JIOJKHO
ObUIO TONTBEPAWTH PEANTBHOCTh MIAHTaXa W JI0Ka3aTh, 4YTO €ro HCTOYHHUKOM
SIBIIETCA CaM KOHTPOJIUPYEMBIi.

OKCHEepUMEHT yJajcs ¢ OJECKOM, B TOT XK€ JIeHb, B XOJI€ MBICIICHHOW HaKayKu
MOJIONIBITHOMY HPEATIOKUIN CO3HATEIbHO NOYYaCcCTBOBATh B LIIaHTaXe, OH OTKa3aJcs,
Ipearnoyen poib CcyMaciieAmero. B 3ToM HampaBiAeHMHM W BEIUCh IOTOM
KOHTPOJIMPYIOLUIMMHU BCE €0 HOYHBIE KOHTAKTHI C JIETIOBBIMH NMAapTHEPAMU.

TexHomorus OTKIIIOUEHHs MaMSITH JaBHO OTpaboTaHa M MIMPOKO MPUMEHSETCS B
OIIEPATUBHBIX HECIIAX. Kak 310 MOXKeT BBIITIAAETh C TOYKU 3PCHUA praBHHCMOFO? B
npocTeiieM cirydae IpUMepHO Tak.

MeIcnp HamucaTh 3TO NPWIOKEHHE TMOSBHIACH B YEThHIpe daca yrpa 24 wmad,
cpa3sy e B TOJIOBE CTaJl CKJIa(bIBAThCSl TEKCT. Y TPOM, TI0 JOpore Ha paboTy, s KyITHi
B KHOCKE TIAKeTHK COJICHOTO apaxuca TI03aBTpaKkaTh, Cel Ha CTaHIUU
«Komcomonbckas» B METpo M Hoexal MO KONbLIEBOI JTMHUHU MO YacCOBOW CTpENIKe.
VYceBmmch noyaodHee, T0CTal Opeliky 1 Hadan ectb. Koraa npoexanu «Kypekyioy,
II0Ka3aJI0Ch, YTO NEPEroH N0 «TaraHckoi» 3aHMMAaeT CIUILIKOM MHOTO BpeMEHH. Sl
MIOBEPHYJ TOJIOBY BJIEBO, CTaJl OTCIEKHMBATh JOPOTY M Uepe3 MHUHYTY YBUAEIN, Kak
Hoe3/ BbIe3KaeT Ha CTaHIMIO «OKTAOpbCKas». 3ariigHyll B MAKETHK OH OKa3aJiCs
ITyCTBIM, MOJIOJbIE JIIOJM HAIIPOTUB, ceBlie Ha «KoMCOMOIbCKOM», OCTaBalINCh Ha
CBOMX MECTaX, CIpaBa OT MEHs IMOSBWICS CPEIHHX JIET MYXUYHHA, MOJCEBIINI Ha
«[laBeneukoit» wnmu «JloOpbiHMHCKOI». Ha gpyroit neHs, mnpu mpoBepke,
BBISICHWJIOCH: €CJIM HadaTh €CTh NMAaKeTHK apaxuca Ha «KoMcoMmonbckoiy, omycTeeTr
OH Kak pa3 Ha «OKTAOPECKOI.

3aMblcen clielonepayy MOsBUICS, OYEBUHO, Y OCYILECTBISIBIINX BHYTPEHHEE
HaOmogeHue yrpoM 24 Mas W HEMEAJICHHO OBUT OCYIIECTBIECH C €IWHCTBEHHOW
LIETBIO: TIOKA3aTh aBTOPY, YTO OIMCBIBAEMOE UM MOXKET KOCHYTBCS M €ro CaMoro.
Otxmounnu mamsaTh Ha meperone mexny «Kypckoit» m «Taranckoit», cHOBa
BKITFOUMIN Tiepen «OKTAOphCKOi», uaes KymuTh MAaKeTHK C apaxucoM MOrjia OBITh
MoAKaYaHa yTPOM M3BHE — AJIs1 00ECIIEUCHHUS HATTISITHOCTH SKCIIEPHMEHTa.

Ilpunoscenue 2
JdyopoBka

OO0 ycmenrtHOM MITypMe TeaTpalbHOro MeHTpa Ha J[yOpoBke s y3HaAT 26 OKTAOpS
2002 r. 13 3gaHuns meHTpa Hadailn BO3BPAIIATHECS TIOCETUBIIIHE €TI0 KYPHAJHCTHI, 0
pazuo TPaHCIMPOBAJINMCH MX BHEYATIEHHWs. Paccka3 OZHOTO yXe B TOT MOMEHT
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3apOAWJI  TIOJIO3PEHHUE: aTaKyIoIIHe MOIJM  HCIOJb30BATh  MHUKPOBOJIHOBBIC
TexHonoruy. 1o BHENTHEMY BHY YEUEHCKUX CMEPTHHII KYPHAJIHCT ClIeNlall BHIBO:
BCE OHHM OBIIM YOWTHI BBICTPEIOM B TOJIOBY, BO BpEMs CHa, IpU IITypMe OBLIO
MIPUMEHEHO XMMHUYECKOE OPYXKHeE, YCHIIUIIONINN ra3.

HanbHeiimee noMuAT Bee. Ecim 0600IINTh CBUAETENHCTBA MEPEKHUBLINX ITYPM
3aJI0)KHUKOB, MOJYYHUTCS CIIEAyIoNIas KapTHHa. Y BceX, 0e3 UCKIIIoueHHs, BO3HHUKIIA
B ONpENeNICHHbIH MOMEHT YBEpEHHOCTb, YTO Hayajach MMEHHO Tra30Bas aTaka,
MOAABJISIFOIIEe OOBITMHCTBO OLIYTHIIO «3aIlaX ra3a, BOCIIOMUHAHUS OJHUX HOCHIIH
BIIOJIHE peasbHbIA XapakTep: «Sl yBHIed, Kak OTKyJa-TO HM3-TIOj OajkoHa ITOLIeN
CephIil IbIM, CTaJ CTEJMTHCS IO 3ally, KaKk TyMaH. Tenepp s MOHUMalo, 4TO ObUI B
caMoOif JNanbHeW TOYKEe OT TOro MecTa, oTkyna uren ra3. Ilostomy emé ycmen
MIOYYBCTBOBATh, KaK 3araxJjio Topsileld CHHTETHKOM, IOCIIe Yero moTepsul CO3HaAHHE.
(M. HeproruH, «MockoBckuii komcomonery, 24.10.2003 r.), BneyatTieHus ApYyrux
Oorbllle TOXOXKM Ha 3PHUTENbHbIE WM YyBCTBEHHBIE TajuTiolMHanmu. Haumbonee
KpacouHo (enomen onmcaH T. KommakoBoil, oHa, ofHa M3 HEMHOTHX IEpEeXUIIa
IITYpM B CO3HATeNbHOM cocTosiHuu: «Koraa moien ras, s ero cpasy 3aMeTmia: Ha
CEeKYHy IIOSIBUICS CEpO-3€JE€HBbIi TyMaH, KOTOPBIH TYT XK€ pPAacCescs...»
JIrobombiTHO M cBUneTenbeTBO U. UepHenko: «To, uTo nomen ras, s IOHsIa cpasy —
Ha KaKyl-TO CEKyHIy B 3aj€ IMOSBMICA TEPIKWI HENPUSATHBIA 3amax ..., 4epes
HECKOJIbKO MUHYT — TipoBain» («MockoBckuil komcomonery, 29.10.2002 r.).

VY3HaTh, Kakoe XHMHYECKOE BELIECTBO OBLIO HCIOIBb30BAHO, OKA3aJIoCh
HETIPOCTO — C Bpayel, JEUUBIINX 3I0KHUKOB, B3sUIM MOJMNHUCKY O HepasIJIallleHUuH.
Torpa sxe crano W3BECTHO, YTO HUKOMY M3 HUX HE COOOILMIM, YEM OTPAaBJICHBI MX
MAIMEHTHI, B KOHIIE KOHIIOB, BBIICHUIIOCH, YTO U3 BCEX MEIMKOB TalHY JOBEPUIU
OJHOMY — MUHHCTPY 3JpaBOOXPaHEHHUS.

[TpumepHO Yepe3 HENENMI0 HEITOBKOCTh BOKPYT «(hOPMYIBI ra3a» pa3psauiiach,
OTKYZa-TO M3-3a TPAHHLBI MOSBHUIIACH MOACKA3Ka: «(peHTaHW», U OblIa MoAXBaYeHa
Bcemu. OT KypHamucToB, A0 (ropasmo mo3aHee), unHOB DCbh: «C wenbio
NpeNOTBpALIeHNs] MacCOBOW TMOENM HEBUHHBIX JIIOZEH, IPOTUB TEPPOPUCTOB OBLIO
NpUMEHEHa CIelpelenTypa Ha OCHOBE NpPOM3BOXHBIX (eHTaHmwna» (M3 mucema
Havanpanka Ympasmenns ©Cb mo r. MockBe u MockoBckoii obmactu B. H.
3axaposa, Ne1/147 or 03.11.2003 r., «Hoas razera», Ne 13,2004 r.)

He 3Haro, cymecTByer M BEIIECTBO CO CBOICTBAaMHU COBHAJAIOIIMMHU, C
NIPUBEICHHBIMU  Bblle  onucaHusAMH.  DeHTaHWd, Ha3BaHHBI  OJHUMH
CHELHUATINCTAMI OCHOBOH CIEIICPEACTBA, 10 CBUIETENBCTBY APYTUX CIIEIHAJINCTOB,
HE WMEeT HM IIBETa, HH 3alaxa, HM BKyca. [loxoke, «crempenentypa» JIHIIb
Ipuana 3ToMy craboMy CpencTBY €€ W 3amax M IBET, MaKCHMalIbHO oOmerdast
aTaKyeMbIM  3a7ady  €ro  CBOEBPEMEHHOTO0  OOHapyKeHHS. CrpaHnas
CHELpeLenTypa. . ..

IMo paccka3aM o4eBHIIIEB, TAHUKA B TE€ATPAILHOM IIEHTpe mpojposnkanacs 10-20
MUHYT, IT0CJI€ Havyalla ra30BOM aTakH, HO MOJPBIBA HE OBLIO.

MHe H3BECTHO JHMIIb OAHO CBHIETENLCTBO denoBeka (Muxamna KonkuHa),
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BHIEBIIIETO BOOUNIO OaJUTOHBI ¢ ra3oM Ha /[yOpoBKe 10 mITypMa, OHO TPHBEICHO B
«MockoBckoM komcomonblie» ot 24.10.2003 r., co cimoB M. Jleproruna: «Muxaun
OKazaJics OTpe3aHHbIM OT 3aja. OH CBOOOAHO MepenBUTajcs MO TEXHUYECKOMY
aTaxy.... Ilo TemedoHy OH oOmEANICTI ¢ JKEHOH, NOTOM C BOCHHBEIMH H
MIPECTaBUTENAMU IIPOKYpaTyphl.... B ommH n3 MoMeHTOB Muxauna uyTh He
MIPUXJIONHYJIA CBOM K€. My3BIKaHT OpOAMI 110 TO/IBANY, A BBIXOJ, M CTOJNKHYJICS
HOC K HOCY C YE€JIOBEKOM C aBTOMAaTOM... CHerHa30BIbI ObUTH B 3IaHUU 33/10JT0 JI0
mrypMa. A B 4eThIpe yTpa B MOABAJIE MOSBIIKCH JIIOJU U3 CHEUTPYIITBI U TEXHUK
oocnyxkuBaBnmii  JIK. [lo mmaHy 37aHMA OHM  WCKalld, TAC TPOXOMAT
BEHTWIISIIMOHHBIE KOopoOa M maxThl. [locie OeCKOHEUHBIX MEPEeroBOPOB IO PALUH
CHEIHA30BIbl MOIIIM K OTBEPCTHAM B CTEHaX, BEAYIIMX B BEHTWIALMIO.... B
CHeLUaNbHBIX PIOK3aKaX 3a IUIeYaMH Yy HUX ObUIM HEOOJNbIIME IUIACTUKOBBIC
6asutonsl. [lepen Tem, Kak MyCTUTB Ta3, BCEX IPaKJIaHCKHUX W3 TIO/IBAJIA BBIBEIIH. . ..»

B Bocriomunanusx M. KoHkuHa ecTh craOble MecTa: OH HE BHUJENl MOMEHTa
IycKa rasa, a IJ1aBHOE, YCTAHOBHIII CBSI3b C BOGHHBIMH 33/10JIT0 JI0 LITYpMa, a 3HA4YHT,
MOT MCIOJIB30BATHCS MU B MACKMPOBOUHOM CIIELIONIEpalllH.

Ho mnpu Bcex HeyBsi3kaXx IepBOHAYAIBHOM BEPCHH IITypMa OOIIECTBO
NOCTENICHHO BOCIIPHHSUIO W TEpeBapuiio Obl «CIELpElenTypy Ha OCHOBE
NPOU3BOJHBIX (PEHTAHUIIA» U TeM Obl BCe M KOHYMIOCh. B JXKM3HM, OfHAKoO, nena
NOIUIM MHBIM ITyTeM. JKenesHoe mpaBuiio yekucra: «Bcerna Bpu B Touky!» ObLIO
MOYEMY-TO HapylIeHO, (EHTaHWI Ha BpeMs OTCTABWIM B CTOPOHY, a B3aMeH
MIPETNOAHECTH HEUTO TPYIHOIIPOU3HOCHMOE u IIepeBaprBaeMoe:
«HEeUAEHTU(HUIMPOBAHHOE BELIECTBO». be3 O4YeHb Cephe3HBIX Ha TO HPHYMH
MOOOHBIX IJIYIIOCTEH HE COBEPILIAIOT.

[poxxuno HOBoOOpa3oBaHKUE OKOJIO rofa U myosmdHo ckoHvanoch 23.10.2003 r.
B Tele()OHHOM HHTEPBBIO 3aM. MHHHCTpa BHYTpeHHuHX naen B. A. Bacumbepa
yuTatesnsiM «MOCKOBCKOTO KOMCOMOJIbLIA»:

«J1oOpsbiit nenb, Bragumup AGnyanueBud. S BoeHHBIN neHcuoHep, bapaMblkuH
IOpwuit bopucosuu. J[efiCTBUTENBHO I 10 CHX IOp HE OMpeIeNieHO0, KaKoi TaM ObLI
raz? Bezxp eciu ObI BOBpeMsI ONPEIETHIIN, TO MHOTUX JIFOJIeH criaciu OBbl.

- C ra3om Bce MOHATHO, OH ompeseneH. Jfoau morubaum He OT TOro, YTO OHH
OTPaBWJINCH Ta30M, U HE3aBHCHMAs MapiIaMEHTCKas KOMHCCHS 3TO HMOATBEPAMIA.
IIpocto He BOBpemsi Oblna OKa3aHa MEAMIMHCKas momollb. Hekoropble mronu
noru6su ot achukcuu. OTpaBICHHS Ia30M HETY.

Bot tak. 26 okTsa0ps He 3HANM, KaKOW Tra3 MPHUMEHSIIN, HUKTO He 3HaJl (KpoMe
MuHKCTpa LlleBUueHKo, y KOTOPOro OAHOIO XBATHIIO AYPH MPU3HATHCS, YTO OH 3HAI),
MIOTOMY HAYETr0 BpayaM He CKazajd. Tenepp y3Hall, HO HUKOMY He CKa)keM, UTo....

OtBer reHepana BacmibeBa Kakercsi pekopIoM HenlernocTd. Jlrogm cHadana
MIPUMEHWIN TIPOTHB THICAIHM COTPAXIaH OTPABIIAIOIIEE BEUIECTBO, a MOTOM IIEIbBIA
TOJl BBIICHSIN, 4TO MpuMeHsH. CimimkoM aaxe anst Poccuu w1 IpUBBIYHOTO 371€Ch
pa3TWiIbASNCTBA.

Ho wmecsnem panbpiie Heuto momoOHOe 3asBHI | mpesunpeHT IlyrmH. Bor
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¢parment u3 uHTEpBHI0 «Washington Post» 20 centsiopst 2003 r.: « W.P.: Kak BbI
3Haere, 129 3aI0)KHUKOB IMOTHOJIO OT ras3a, MCIOJIb30BAHHOTO BO BpEeMs LITypMa
tearpa. [louTn TOI CIYCTS €CTh JIM Y Bac Kakue-ITM00 COXKaJIeHHsI O TOM, Kak OblLia
paspelieHa cuTyamnus?

B. II.: Otu moau morubim He B pe3ynbTare rasa, MOTOMY 4YTO ra3 He ObUI
BpeOHBIM, OH ObLI OE€3BpEAHBIM, M OH HE MOl NPHYMHUTH KaKoro-aubo Bpena
moasM. Jlromqu cranm  KkepTBaMM  psiia  OOCTOSATENBCTB:  00€3BOXKMBAHWUS,
XpOHMYECKHX 3a0oieBaHui, camoro ()akTa, 4To MM MPUIIUIOCH OCTaBaThCs B TOM
3maHuy. JIETKO KpUTHKOBATh CITyKOBI 6€30I1aCHOCTH, KOTOPHIE IITYPMOBAJIH 3/IaHHE,
WIM MEIUUUHCKMX paboTHuKoB. Ho Tonbko mpencraBbTe, Bce 3laHHEe OBLIO
3aMUHHPOBAHO M B3PBIB MOT' IPOM30MTH B JIF000E BPEMS».

Emé Oomee WMHTEpEeCHBIM OKa3aJOCh YTBEPXKICHHUE NpE3UAEHTa O TOM, HTO
3aJI)KHUKaM ObUT BBEJEH HEOOXOMUMBIH aHTUaoT. Komy-To 3TO 3asBiieHne
MOKa3aJoch  CTPaHHBIM, JaXe BBI3BAIO  HACMEIIKH, MOJ, Npe3UIeHTa
JIe3UH(pOPMHUPOBAIIH.

YeM CTpOUTH HACMEIIIKH, KYPHAIUCTaM MPaBUIbHEE ObLIO ObI COCPEIOTOUNTCS
Ha JpyromM, Oojee JOCTOHHOM 3aHSTHH: TOMBITaThCs OOBSCHUTH ITyOPOBCKUM
MHIUJIECHT MCXOIA W3 YKa3aHMW coaepalmxcs B BbICTyIuleHus X B. B. Ilyrtuna.
Huxe Mbl 3TUM 3aiiMeMcsl.

N Ge3 Toro miuoxue, NyOPOBCKHE Ji€Ja PE3KO M HEMOMPAaBUMO YXYIUIMINACH
BecHoi 2003 r., nocne mybnukaimu B «HoBoit razere» otkpoBenuii X. Tepkubaena,
OTIIETOrO aBAHTIOPHUCTA M MOYTH HABEPHSAKA ABOMHOrO areHra, ooBuHuBiero I'PY
I'enepanbHoro mrada MuHucTepcTBa 0OOPOHBI B TOM, YTO OHO B3SJIO JACHBIH OT M.
BbapaeBa u obecreumsio ero OTpsiAy OECHPEnsATCTBEHHYIO MOCTaBKY K 3[aHHIO
TeaTpaJbHOIO LIEHTPA.

B xauectBe moxaTBepxIeHUs cioB TepkuOaeBa NPUBOIMINCH (DAKTHI €ro
COTPYJHHUYECTBA C AAMUHHUCTPALUMEH MPE3UIEHTA yXKe MOCIe TepaKkTa, B YaCTHOCTH,
noe3nka B CtpacOypr, B EBponapiamenT, B kauecTBe IJIaBbl JeJerallii YeYEHCKUX
neryratos B ampese 2003 T.

Yepes HeckonbKO AHEH «MOCKOBCKMII KOMCOMOJIELD BBICTYIIMII CO CTaTbeW, U3
KOTOpO#l ciemoBano: kpome TepkmbaeBa, emé OOWH dYeYEHEI MOT IOKHHYTH
TeaTpajbHBIA IEHTp Ha J[yOpoBKe 10 IITypMa, TO €CTh 3HAJ 3apaHee O CPOKAX €ro
mpoBenerus. O0e razeTsl 00paTIITUCE ¢ 3ampocaMu B [ 'eHnpokypatypy, oba 3ampoca
ObLTH, HACKOJIBKO MHE W3BECTHO, MpourHOpupoBaHel. B nekabpe 2003 r. Tepkubaen
norud B aBTOKaTacTpode B I'pozHOM.

CaMoif TIEeHHOW W [OCTOBEPHOH, ¢ WH(POPMAIMOHHOW TOYKH 3pEHHS, ObLIa
omybnukoBaHHas B «HoBol razere» «XpoHHKa COOBITHID», cOCTaBieHHas A.
[TonMTKOBCKO# 1O BUICO3AMHCH IITypMa JTFOOUTENBCKON BHIcOKaMepoil. MHorma mo
MeJIoYaM MOXKHO OCO3HATh TJIaBHOE. J[II MEHS Takoi MeNoYbio OKa3aiach
CIeyIoIIast 3aIuch: “6.58 — BHYTpPh MPOIOIDKAIOT 3a0€raTh CracaTeNy, MOSBISIOTCS
MIepBBIE HOCHIJIKA — BCETO OfHA INTYKA, BOE 3aJIO)KHUKOB C TPYAOM BBIXOISIT Ha
CBOMX HOTax, HET HU OJHOI'O CIENHA30BIda B MPOTHBOTa3e M HET HU OJHOTO,
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KOTOPBIHA OBl BBEIXOMI OTABIIATHCS HAPYKY WITH Kadalicsl — 3HAYHT, aHTUIOTHI Y HUX
ObUTM; HAYMHAIOT BBIHOCHUTH JIOJICH WHTEHCcHWBHee, Oeryr momu B (opme MUC,
mpoOexall BHYTPh OTPSJ MOXAPHUKOB, K 3JIAHUI0 CO BCEX CTOPOH OEKHUT MHOTO
Jonei».

«OmHa mTyKa» HOCHIOK 4yepe3 MojiTopa daca mocie Havana (5 w.32 muH.) u 50
MHUHYT IMMOCe OKOHYaHUS (okoyo 6 4.10 mMuH.) mrypMmal!? A BBEIHECTH TPEICTOSIIO
okosio 1000 uenoBek, 60-70 TOHH ymuparoiiero ueioeyeckoro msca. IIpu takux
o0beMax paborT JIO0OE, Jaxe camMoe MPHMHTHBHOE, BpPOIE  HOCHIIOK,
mpucrocoOJIeHue — He MeJoYb, a 0Jaro, crocoOHoe cOepedyb MHOrHe xu3HH. Ho
HocwiioK He Obuto. IlpuroMm, uto psmoM, B 100 mMerpax HaxoAMTCS TpOMajaHbIH
TOCIHTAb, TJI€ WX MOXHO OBUIO MPEIBAPUTEIBLHO COCPEIOTOYUTH B JIFOOBIX
konuuectBax. M 310 B MockBe, Ha Ij1a3ax y MEPBBIX JIMI[ TOCYIapCTBa, KPOBHO
3aMHTEPECOBAHHBIX B OJIATONPHUSITHOM HCXOJIE JICNa. . .

Her, 0e300pa3Hasi opraHu3aiys CracaTelIbHbIX padOT HE ObLIa CIy4aliHOCTBIO.
CriacatesbHasi ONepanusi, — BBIHOC TeJI MOCTPAJaBIINX U3 3aHKs, PCAHUMAIIMOHHBIC
MEpOMNpPHATHS Ha MECTe, — He IUIaHMpoBanack BooOmie. Ilpeamonaranach JIMIIb
HCO6XOJII/IMOCTB 3Ba1<yau1/n/1 — O‘{HyBIHI/IeCH oT 336BITBH 3AJIOCKHUKH CaMU BCTAKOT C
MECT, BBIXOAAT M3 3JIaHUs, 3]IeCh MX PACCaKUBAIOT B aBTOOYChI M Pa3BO3ST IO
OoNBHUIIAM JIJISI MEIOCMOTpa U OKa3aHus MepBoi momoliy, He 6onee Toro. Cyas no
«XpOHHKE», OKOJIO 6 YacoB yTpa y pYKOBOIMTENEH MITypMa BIEPBBIC MOSBHINCH
OraceHust: OOJIBIIMHCTBO MOCTPAJABIIMX CaMU HE MOAHUMYTCS, JIIOACH HYXHO
criacathb, TOr/ia k€ ObLIM BbI3BaHBI HAYaBIIKE MMPUOBIBATH CIYCTS Yac cracaTesd,
OT/IaHa KOMaH/1a Ha NIEPBOE «CIacaTeIbHOE MEPOIPUSITHE)

«6.23. — CrieniHa3 ObeT CTeKJa Y BXOJa, BHEIIHE OOWIbI HUYETO HE ONacaroTcs,
CIIBILIHBI KPUKU. BBIOT, 4TOOBI ObUI CBE&XMU BO3AYX, CHYCTS MOJNTOpA daca IMOcie
ra3oBOH aTaku?...

6.46 — Boennble nepensuratoTcs, npoapan miakat «Hopa-Oct» Ha GppoHTOHE. . ..

6.54 — HauuHaioT BBIHOCHTH 3aJI0KHHKOB, MPUMEPHO MO OJHOMY B MHUHYTY, B
OCBEIIIEHHOM (poiie OCTATOYHO TUXO — TaM XOISIT BOCHHbBIE, MOSBISIOTCS JIIOJH B
LITATCKOM, HO C OENbIMH MOBSI3KAMH;, BCE BOCHHBbIE — 0O€3 MPOTUBOra3oB, OHHU
MPOJOJDKAIOT BHIOMBATH CTEKJIA, TIOX0XKE, BCEM BBEJCHBI AHTHIIOTHI. ...

6.57 — HakoHer| y nmojibe3/1a MOSIBIISIFOTCS TIEPBasi «CKOPash» M TPU IMUEICOBCKHE
MAIIWHBI, el 4YeThIpe BHUIHBI CTOSAIIMMH IT00Aalb, HO HU B OJHY HH OJJHOTO
3aJI)KHUKA HE TOTPYXKAIOT, MAIMHBI JajeKo, MOSBISETCS MHOTO cracareneil —
MIOXOXKE, ATO U €CTh OTEpaIys 0 CrlaceHu0. J[Ba yaca mocie ra3oBoi aTakim.

HWrak, yepe3 nondaca mocie Toro, Kak Ha4anyd OUTh CTEKIIA M Yepe3 OJMHHAIATh
MHUHYT TIOCIiEe pas3pylIieHHs IUlakaTa Ha (POHTOHE, B 3ara3oBaHHOE 3[aHUC
TeaTpaabHOrO IIEHTpa BOIUIA Macca IIIOfCH, crmacatefied M IMOXKAPHUKOB, IPO
KOTOPBIX JOCTOBEPHO M3BECTHO: aHTUIIOT UM HE BBOAMICA. JKajao0 ¢ MX CTOPOHBI Ha
MOCNIE/ICTBUS XMMHUYECKOrO OTpaBJCHUs He mocTynano. Kakue erie HyXKHbI
JIOKa3aTenbCTBa OE3BPEAHOCTH HCIOIB30BAHHOTO MPU MITypME Tra3a, HE 3Halo.
[Ipennonaraemoe BBeICHUE aHTHIOTa OOHIIaM CIIEI[HA3a HE CTABUT I0J]] COMHCHHE

107



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

9TOT BBIBOJA. AHTHJIOT — HE NMPOTHBOTra3, a OOBIYHOE JIEKApPCTBO, Ha Ka)JIOr0 OHO
JEUCTBYeT WHIUBHUAYaJbHO, OIHMM IIOMOraer, a KoMy-To M HeT. He wmormu
CHEIHA30BIBI OBITH TaK yBEpEHBHl B COOCTBEHHOH OE30MAacCHOCTH TONBKO IO
3amuTol aHTHaoTa. CKOpee BCEro, TOUHO 3HANMU: 3alONHSIOIIMN 3[aHUE ra3 He
yrpokaeT ux 370poBblo. CTekiia OMIIM IMEHHO pajii 00ecTIeYeH s JOCTYIIa CBEKETO
BO3/yXa, a HE AJIs1 OYUCTKU [TOMEUIEHUS OT OTPABIIAIOIIETO BEIIECTBA.

OcraeTrcst MOHATH, YTO € MPOM3OILIO OKOJO TOJIOBHHBI IIECTOro yrpa 26
OKTSIOpS ¢ HAIIOJNHSBIIUMH TEaTPaIbHbIA HEeHTp JroapMu. CHila HaHECEHHOTO TOTrAa
10 HUM yJiapa, IOX0Ke, OKa3ajiach HAaMHOTO OOIbIIIe Mpesrosnarasiueiics. Bonpekn
NepBOHAYANILHBIM pacdeTaM, MIOHaA00MIach cracaTesibHas onepanys, oT Havyaja 10
KOHIIa OHa ObljIa UMIIPOBHU3AIIMEH, IIOTOMY U BBIIIUIA TAKOW, KAKOW BBIILIA.

Bocnonezyemcst mojcka3kol MPe3HeHTa, BCIIOMHHM: BCEM 3aJIOKHUKAM ObLT
BBeZIeH HEOOXOUMBIi aHTHJIOT, ¥ BMECTE C TeM, Ta3 He ObLT BPEAHBIM, 1 OH HE MOT
MIPUYUHHATH KaKOTr0-TM00 Bpena JIIo/sM. 3a4eM ke ObIII0 BBOJUTH aHTUJIOT, €CIIH ra3
Oe3BpeneH? 3mech SIBHOE  NPOTHBOpPEYME,  pa3pelldTh  KOTOPOE  MOXKHO,
NpEeNNoNOKUB, 4YTO Ha J[yOpOBKE OJHOBPEMEHHO HCIOJB30BAIMCh  JIBA
CHEIICPEICTBA: OTHO OCHOBHOE, JIeHICTBUTENIFHO CEKPETHOE, peaibHO JIeHCTBYOLIEe,
Jpyroe, — U3BECTHBIN BCEM I'a3, — MACKHPOBOYHOE, O€3BpEAHOE, PHU3BAHHOE CKPHITH
HaJIMYU€ NIEePBOro.

KacarenpHo (u3MyYeckoil MpUPOAbI OCHOBHOTO CIIEICPEJCTBA (2 3TO TJIaBHAs
TaiiHa /lyOpoBKH), pUCKHY IPEITIOIOKHUTE, YTO 3TO ObLIA 3IEKTPOMAarHUTHas BOJIHA,
Kpaitae Beicokoit yactoTel (KBY), pactpocTpaHsioiiascs co CKOpOCThIO CBETa U HE
OCTAaBJISIOILAS CIIEIOB.

[logoOHOEe oOpyKHe, HOBBIH BHJ OPYXHS MacCOBOrO  YHHYTOXKECHUS,
pa3pabaTbiBaeTCs B MHpPE YK€ OKOIO TPHUALATH JIeT, Ha 3amaje ero Mo4eMy-To
Ha3bIBAIOT «HECMEPTENbHBIM», B Poccum elne Helemnee — «ICHXOTPOHHBIM», a
npaBHIbHEE BCero ObUIO ObI Ha3BaTh HH(MOPMALIMOHHBIM — HE MOIIHOCTD H3JTY4eHUs,
a 3aKJIIOYeHHas B HECyIled paJuoBONHE HH(OpMamus ONpenenserT Kaledallui,
yOOMHBIH WK 11eNIeOHbBIH (M TaKOE BO3MOXKHO) XapaKTep U CHITY BO3/ICHCTBUSL.

Uro nmaer Ham mpuHsTas runore3a? Bo-mepBbIX, MO3BOISET MOHITH CMBICI
CIIOBOCOYETAHHS «HEUICHTH(OUIUPOBAHHOE BEIIECTBO». XOpOIIM OBUIM  OBI
TOKCHKOJIOTH, €CIIM ObI ISl IIOMOIIM MTOCTPaJaBIINM MM BCAKUI pa3 TpeboBanach
«hopmyna raza»y. Y HHX CBOM METOIBl OIpEACNCHUS MPUYMH IOPaKECHHUS.
HaBeprsika oHM mpoBenN HEOOXOIUMbIE aHATM3BI M MOTJIM TONYIUTh PE3yAbTaT: B
OpraHu3Me IOCTPAJABIINX OO0 HUYErO MOCTOPOHHETO HET, JIMOO TO, YTO TaM €CTh,
HE MOTJIO CTaTh MPUYMHOM momoOHOro mcxona. Ha Bpadeit Hajgenn HaMOpPAHUK, HO
oT (QeHTaHWIa TPHUODIOCH OTKa3aThCsd M IPUMEHHUTh  ONPENCNCHHE  «
HEUACHTH()UIMPOBAHHBII.

Ho rmaBHBIM SIBIISIETCSI BTOPOE CIOBO — «BELIECTBO», @ 3HAYMT, CYOCTAHIIHA,
obOmamaromass Maccoll TOKOs, MOJEKYISPHOW CTPYKTYpOH ¥ XUMHYECKUMHU
cBoiictBaMH. [loHamoOWIIOCE OHO BO W30€KaHHE MOTAHOK O HEBEIIECTBEHHON
MIPUPOJE CHENCPEACTBAa U OKa3zaioch 3(P(EKTHBHBIM — MHE HH pa3y HE JOBEIOCH
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YCIBIIATh TAKUX MIPEATIOI0KEHHIH

Bo- BTOpBIX, THIIOTE32 [TO3BOJISIET BEICTPOUTH MPABIONOAO0HYIO CXEMY HITypMa,
HalpuMep, TaKylo: IIPOM3BOAMTCS Hakadyka dYepe3 BEHTWIILUIO HEOOJBIIOro
KoJIyecTBa O€3BPEJHOr0 MAacCKHPOBOYHOI'O Tra3a; BKIIOYAIOTCS OHOTEHEPaTOpHI,
HauMHAETCsl paJualoOHHAas araka, OOJBIIMHCTBO JIIOAEH B 3aie BBIBOIUTCS U3
CTpOsl, JIUIIAETCSI CO3HAHUS; T€HEpaTOPhl OTKJIIOYAIOTCA, MOAPBIBAETCA U3 IMOJBaNa
MIepeKpBITHE, CIEHa3 OAHIUMAaeTCsl HaBepx (IITypMa U3BHE He ObLIO, 3TO IMoKasaja
BH/I€03aINCh, OIyOnnuKoBaHHass B «HoOBOW razere»), yHHUYTOXKAeT OCTAIOMIMXCS B
CO3HAaHMWU YEYEHIIEB M JOOMBaeT BBICTPEIAMU B TOJIOBY OCTalbHBIX. CHOBa
BKJIFOYAIOTCA T€HEpaTOphl, HO Y)K€ Ha JAPYroil 4acToTe, MPOM3BOIUTCS «BBEICHHE
antunoray, KBU-tepanus Ha OMHOM MM HECKOJBKUX TEPANEBTUUECKHX YaCTOTaX;
OYHYBILIUXCS OT 3a0bIThS 3JI0KHUKOB 3BaKyMPYIOT, BEIBOIIST U3 3aJla, YCAXKUBAIOT B
aBTOOYCHI ¥ OTBO3ST B OOJILHUIIBI.

[lepBas monoBuHa creronepanuy npoinia oiectsie, 0e3 MoTeph CO CTOPOHEI
CHeIHa3a U 3aJ0KHUKOB. OKa)KHCh YCTEUIHOM M KOHIIOBKAa, HUKAKUX BOIPOCOB HE
BO3HUKIJIO Obl — 3aJI0KHUKH JKUBBI, TEPPOPHUCTHI MEPTBBI, NPHUYHMHA HUX CMEPTH
OUYEBHJIHA — BBICTPEN B TOJIOBY BO BpeMs ICHCTBHUS «YCHIIUIAIONIETO ra3ay.

[Touemy BO3mEHCTBHE CHEICPEACTBA OKazaloch CHibHee pacdetHoro? Ilo
NpUYUHAM, 4YacTh M3 KOTOPBIX IEPEYMCIWI TPE3HUJCHT: 00E3BOKUBAHUE,
XPOHUYECKHE 3a00JIeBaHus, a TaKXkKe 00e3ABIKCHHOCTD, TOJI0JJaHKe, TJIaBHOE, 00IIIee
CTPECCOBOE COCTOSIHUE BCEX HAXOAAIIMXCS B 3aJI€ JIFO/IEH, PE3KO yBEINUHBAIOIIEe UX
BOCIIPUMMYHUBOCTh B MUKPOBOJIHOBOMY Bo3eiicTBuio. HoBocth i 310? Her, Takas
0COOEHHOCTH BO3/ICHCTBHS MUIZITUMETPOBBIX PAANOBOJIH Ha XKHBBIC OPTaHU3MBbI ObLIa
obHapyxeHa poccuiickumu y4€HpiMU erie B 60-70 romel B 3KCIepyUMEHTaxX Hall
MHKpOOpraHu3MaMHu. YenaoBek — He MHKPOOPraHHM3M, HO 3a00JieBaHHE HAUMHACTCS
Ha KJIETOYHOM YPOBHE U [UISl COOpaHHOI U3 OTHENBbHBIX KJIETOK CHCTEMBI HalileHHas
TOrJla 3aKOHOMEpPHOCTh Takxke JelcTBurenbHa. Dopmynupyercs OHa Tak:
«Bo3zeiicTBue MUIIIUMETPOBBIME BOJTHAMH TeM OoJiee IeHCTBEHHO, YeM Oolee Oblia
CHWKEHA €CTECTBEHHBIM MJIM UCKYCCTBEHHBIM ITyTEM XHU3HEAEATEIBHOCTD KIETOK I10
cpaBuenmio ¢ wucxomHoi» (T. b. PebpoBa. «BnusiHME 3IIEKTPOMAarHUTHOTO
W3ITy4eHns MUJUTUMETPOBOTO JMana3zoHa Ha JKU3HEAEATETHHOCTh
MHUKPOOPTaHU3MOBY». «MWUIMMETPOBBIE BOJHBI B OWONOrMM M MeauimHe», Ne 1,
1992 r.).

Ot0 a30yka, JaBHO PacCEKpEUCHHas U BCEM HHTEpECYyIoIMMMCs n3BecTHas. Ho
OHa MOIJIa OBITh HEM3BECTHA Mpe3uAeHTy. KTo jxe Mor y0eanuTs ero B abCONIOTHOM
0e3BpeIHOCTH crercpencTa?

B «MOCKOBCKOM  KOMCOMOIBIE»  TPHINIOCH  OAHAKIBI  IPOYNUTATH
3aHUMATEIBHYIO HCTOPHIO PO BYHAEPKHUH/A, KPyrJioro oTnndHuKa bopro I'perznosa
u xopowmcta Komo IlaTpymesa, 3akaabluHbIX APY3€H, OJHOKAIIHUKOB, CUIEBIINX
BCeTa 3a OJHOW MAapTOH B CIEIIIKONE C PaIMOVICKTPOHHBIM YKIOHOM B T.
Jlenunrpazne. Ecnu 3710 Te cambie bopuc ['peiznoB u Huxonaii ITatpyiies, KOTopbIx
cerofgHs 3HaeT Bcs Poccms, TO OBUIO KOMY, NPHKPBIBAsCH COOCTBEHHOM
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PazMOdIIEKTPOHHOM ITOATOTOBKOM, HaBECHTh JIalllly Ha YIIU mpe3uneHTy. Ho 3to
JIUIIb TTPEATIONIOKEHHE.

BooOme, m1ro00e KaTeropmdeckoe YTBEpXKIEHHWE THIIA BpeIHO-Oe3BpEHO,
Kacaromieecsi NMPUMEHEHUS MIIMMETPOBBIX BOJH TPOTHB OOJNBIIMX Macc JIIOAEH
JDKMBO B mpuHImIe. JyOpoBka mokazajga 35To mpenenbHO HarmagHo. Cpenn
MEPEKUBIIKMX ITYpM 0€3 TOTEepU CO3HAHUSI €CThb U JIETH, U TIOKUIIBIE JIIO/IN, CPEAH
TIOTMOIIIHNX TOXE.

[lomoraer nm mnpuHATas HaM{U THIOTE3a pasIJSIETh IOABOMHYIO YacTh
IyOpOBCKOro aiicOepra, Ha MUHYTY BBIHBIPDHYBIIYIO Ha MOBEpXHOCTH BecHOH 2003
r., B myonukamusax «HoBoit razets» U «MOCKOBCKOTO KOMCOMOIIBIAa»? Y OeKaeH,
YTO TOJNBKO C €€ TOMOIIBI0 U MOXXHO OOBSCHHTH BCE CTPAHHOCTH JyOpOBCKOTO
WHIIW/ICHTA.

O6o3peBarens «HoBoit razersn» A. [TonuTKkOBCKas Tak OTKIMKHYJIACh Ha THOEIb
X. Tepxubaea: «Mcropust 3Ta THycHas. BeixoauT, eciam XaHnamn JedCTBHTENTHLHO
CYIIECTBOBAJl B OIMMCHIBAEMBIX MM paMKax — 3HA4MT, TepakT Obul ympasisieM. [lo
KpaiiHe Mepe OJHOW W3 OTEUEeCTBEHHBIX Crenciayx0. W Tarke momydaercs, 4To
OTUM TIOAKOHTPOJBbHBIM TEPAKTOM, 3aBCPIIMBIIUMCA MNPHUMCHEHUEM CEKPETHOI'O
XMMHYECKOTO OPYXKHUsI MPOTHUB CBOMX TIpaxkJaH, Ooponach Jpyras crerciyxoa u
HECKOJIBKO criernoapasaeneuuiny («Hosas razeray 22-24 nexadps 2003 r.)

Bpsin nu pena obcrosin Takum obpazoM. Ecnu BapaeB nosiBuiics B Mockse He
Clly4aliHO, HE HCKIIIOYMTEIBHO IO CBOEH BOJE, TO IIOYTH HAaBEpHsSKAa BCE TPH
rnaBHele cnencnyx0sr — MBJl, ®CB, ['PY «Benu» u mpoBenu ero B CTONHILY C
BeJOMa M coriacus mpe3uaeHTa. Morja Jid CymecTBoBaTh Toraa, B konue 2002 r.,
Lenb, pagud JOCTHKEeHHs Koropod B. IlyruH, DOAMTUK BHOJIHE TPE3BBIY,
XJIQJIHOKPOBHBIM, OTBETCTBEHHBIM, MOI pELIMTbCS Ha MOJOOHOE MPEAEIbHO
PHUCKOBaHHOE MpeNpHUATHe — IpUriiacuTh B MockBy bapaeBa u ciate eMy B apeHIy,
3a AE€HBIH, TeaTPaJIbHbIHN LEHTP ATl POBEACHUS TepakTa?

Hymaro, yTo na. Mor BOOXHOBUTh MPE3UJICHTA HAa NOABUT U YCIELIHBIM IPUMeEp
ogHOro M3 mpemmectBeHHUKOB, M.C. 'opbaueBa, COBEpIIMBILETO OAHAXKABI, BO
BTOpoii monoBuHe 80-X ToOOB B MOCKBE HEYTO MONOOHOE, «CHELONEpaIuion,
COBEPLICHHO OTIMYHYIO MO (hopMe, HANpaBICHHYIO MPOTHB JPYrol MHUILIEHH, HO, B
OCHOBHOM, TOYHO COBNAJAIOLIyl0 IO uenu ¢ Hamepenusmu B. B. Ilyruna.
I'opbaueBcKyl0 «CHeLonepayo» MOXHO YK€ IPH3HAaTh Ul TOrO BPEMEHH
YAAUHOM, OCTUTHET JM CEroJHsl aHajloruyHoro pesynprata B. B. IlytuH, MBI He
3HaeM, HO KOT1a-HUOY/b y3HAEM.

B mepBoii nonosrHe §0-X rofoB MPOIIIOro BeKa B HOIUTOIOIMIECKOM CIIOBape
MOSIBIJIOCH J[BA HOBBIX MOHATHA. OfHO, «CTpaTernieckas 000pOHHAS MHHUILMATHBA»
(CON), mpemmoxkun mpesugeHnT P. Peiiram m oOHO wWMeno BceM W3BECTHOE
HAIlOJIHEHHWE: 3TO ObUIA TpOrpaMMa CO3/IAaHMS M Pa3BEPTHIBAHUS Ha OKOJO3EMHOU
opbuTe TII00aNBFHON CHCTEMBI IPOTUBOPAKETHOH 000POHBI, IPU3BAHHON 00ECIICHUTH
COBETCKOE pakeTHoe opyxkue. [lpyroe, «aCHMMETPHYHBI OTBET», BBEN B 00OpOT
HeckonbKo JsteT cmyctss M.C. I'opOadeB M HHKTO HE 3HAJI, YTO ATUM IOHITHEM
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0003HavaeTcs], KaXIblii CTPOWIJI CBOM Tpenosiokenusi. Ho, HecMoTpst Ha pa3zHoOoi
MHEHUMH, OBUIO SICHO: «aCHMMETPUYHBIMY, HO TIOTHOIIEHHBIM MO)KHO CUHMTATh OTBET,
B TaKOM K€ CTEIeHN 00ECIICHUBAIONINI IUIAHUPYEMYIO IIPOTHBOPAKETHYIO 000pPOHY
CIIA, B xakoif Ta oOecueHwn a Obl, B Cllydae OCYIIECTBICHHS, pPaKETHbIC
BoopyxeHust CCCP.

HaBepHoe,  aMepukaHIEB  COAEp)KaHHE  «aCUMMETPUYHOTO  OTBETa»
WHTEPECOBAJI0O HE MEHBIIE, YeM COBETCKMX TpakAaH, U OHM HE pa3 M He JBa
oOpamanuch 3a pa3bsICHEHHSIMH K COBETCKHMM IeperoBopiuukaMm. Hacram neHb,
korza B Kpemiie oco3Hanmm: HEBO3MOKHO 071ehoBaTh 10 OECKOHEYHOCTH, LIS yCIexa
NIeperoBOpOB HY)KHAa NpaKTHYecKas IEMOHCTPALUsl XOTs Obl TPHHIMITHAIBHON
BO3MOXXHOCTH «aCHUMMETPHUYHOTO OTBETa». 3a0[HO MOXKHO OBLJIO TPOBEPUTH
[IIyOVHY TTOHUMAaHUsI aMepUKaHIaMH MPOOJIEMBI.

BeiOop MuiieHM Kak Henmb3sl JIydille XapaKTepH3yeT JIMYHOCTh 4YeJloBeKa, ee
BeiOupasmero, M.C. T'opbayeBa, WHOCTpaHIIa HAa POMHOW 3eMiie. YIap PEIIHIH
HAaHECTH MO TOJIOBaM aMEpPHUKAHIEB, JKUBIIUX HAa aMEPHKAHCKOW TEPPUTOPUU B
MockBe, B aMEpHMKaHCKOM TMOCOJbCTBE. BO3HUK AMIUIOMaTUYECKU CKaHJad,
CBSI3aHHBIN C TaK Ha3bIBAEMbIM «MHKPOBOJHOBBIM 00JTydeHueM» mocosberBa CIHA
B Mockse.

JIroOurenu nocnymiaTh HHOCTPAHHBIE PAJIMOroIoca TIOMHST TO BpeMsl. Y IMBIIsIa
OoHa OCOOEHHOCTh pa3BEpHYBIIEIHCS IPONAraHAMCTCKOW KaMIIaHHUHM: MHOTO
pasroBopoB 00 yrpose 3IO0pOBBIO JUIUIOMATOB, HH CJOBa O TOM, 3a4eM HX
obmydaror. OOBHHEHMH B JKETaHHM IPOCTO YKOPOTHTb MM JKH3Hb TOXE HE
BBIIBUTANOCh. Ilo CyTm Oena, amMepuKaHIbl, B CJIErka 3aByalMpOBaHHOW Qopme,
JieTIalTi MPeITIoKEeHNe: MbI BCe IOHMMaeM, TOTOBbI MOJTUaTh, HO HE TPOraiTe Hac.

IToconbcTBO HE HCCIENOBATENbCKUI MHCTUTYT, 3/I€Ch HAXOIAT TO, YTO HILYT.
Hae3x oxwupnaincs, HeoOXomumas Ul PErucTpaldy M3JIYYeHHUs ammapaTrypa yxe
uMenach B HAIU4UH.

CTuxX ckaHIAJN Tak K€ BHE3aIlHO, KaK W BO3HMK, HUKOTA U HHUKEM OOJbIIE He
YIOMHHAJICA M INOCTENeHHO 3a0buica. «CTparernmdeckas 0OOpOHHAs WHUIMATHBA»
OblTa Ha BpeMs OTIpaBiIeHa B apxuB. UTO 31eCh CHITpano IJaBHYIO pOIb —
ropbaueBckoe mpenymnpexaenne win pacnan Coserckoro Corosa, HescHo. Ckopee
BCETO, U TO, ¥ APYTOE.

[Ipomo nmecsTs €T, paguKadbHO W3MEHWIOCH COOTHONIEHHE CHI MEXIY
Awmepukoit u Poccueir. Ilpesument [x. Bym npumsn pemenume o6 oTkase ot
noroBopa 1972 r. o 3ampenieHnn pa3BepThIBAHUS IPOTUBOPAKETHHIX cucTteM. B 2002
r. 00 3ToM OBIIO OOBSBICHO OMHIIMANBEHO. YTIOMHHAHUS 00 «aCHMMETPUYHOM
OTBETE» M Ha CEH pa3 3By4Yald C POCCUHCKON CTOPOHBI, HO OJHUX CJOB Malo,
morpedoBamack ~ MHIIEHb  UI  JIEMOHCTPalMM  YCIEXOB  POCCHHCKHX
MHUKPOBOJTHOBHKOB 32 IPOIIE/IIINAE TObI.

B.B.ITytun, cBO#, pOAHOH, PYCCKHI B TOCKY W 3a TO JIOOWMBIN, U JIEHCTBOBATH
eI TO-pyCcCKH: OWTH CBOHMX, YTOOBI UyKhe Oosutrch.UedeHIeB pa3 W HaBcerna
OTYYHTh OT 3aXBaTOB 3AJI0)KHUKOB, AMEPUKAHIIEB MPEYNPEIUTh: TPOTHBOPAKETHAS
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o0opoHa He M30aBUT WX OT TOrO, YTO OHHM CaMH KOTJa-TO OKPECTHIIN «B3aWMHO
rapaHTUPOBAHHBIM YHHYTOXXEHHEM» U OOBSIBHIM OCHOBOM MHUpa M CIIOKOMCTBUS Ha
3emite. HeoTBpaTHMOCTh MUKPOBOJIHOBOTO BO3JICUCTBHS 00ECIICUMBAETCSI OTPOMHOM
CKOPOCTBIO pacIpOCTpaHEeHNs], PABHOW CKOPOCTH CBETa.

COpomieHHass ¢ BBIBEJICHHOIO Ha OKOJO3EMHYIO 0pOuTy OHOreHeparopa
PaZMOKOIUS YacTOT KamWUIIPHOTO 3(QeKTa JOCTHUTHET MOBEPXHOCTH 3eMIl 3a
TBHICSIYHYIO JOJII0 CEKYHJIbI, OYJIET BOCIIPUHSTA )KUBYIIMMH TaM JIIOAbMU U yepe3 10-
15 MUHYT 3HAYMTEIHHON MX YacTBIO COAEPIKAIascsi B HEH pajrokoMaHna Oymer
BBINOJIHEHA. YCIIETh NPENOTBPATUTh MOJ00HOE pa3BUTHE COOBITHH mocie cOpoca
CHrHaja ¢ OpOUTHI BPSL I BO3MOXKHO.

ChpocsT: BO3MOXKHO Jin 3T0 BooOuie? [IpaBuiibHEe MOroBOpPHUTH HE O TOM, YTO
BO3MO)KHO HJIM HEBO3MOXKHO, @ O TOM, YTO yXK€ €CTh:

«Ucnonb3oBanne B CIIIA xkpaitHeBbicokouacTotHOro (KBY) m3myuenus, kax
6a3nca >HepProMH(pOPMALMOHHOTO BO3JCHCTBHS B INIO0AJIBHBIX KOCMHUYECKHX CETX,
TOJIBKO IMOATBEPKAACT 3HAYUMOCTL M3ITYYCHUSI I3TOrO BHAA DICKTPOMArHUTHBIX
noneit (OMII). Tak, cnyraukoBasi cBsi3b «TELEDESIC» mnpeacraBnena 840
CIyTHUKaMH C HHM3KOH BbICOTOH opOuThl — no 740 kM u reHepaumerr KBUY-
u3iydenus ¢ yacroroid 26—30 I'T'n, panee He ucnonb3oBaBILeics As cBsi3u. JIrobas
TOYKa 3eMHOH IMMOBEPXHOCTH MOXKET KOHTPOJIHUPOBATHCA C [ABYX CIYTHUKOB H
MmoABEPraTbCAa BOS}ICI‘/IICTBI/IIO MOAYJIMPOBAHHBIM M3JIYUYCHUEM B pPa3HbIX HEJIAX.
3aTpaThl Ha 3Ty CHCTEMY COCTaBHWJIM HECKOJIBKO NECSATKOB MHIIIMApAOB JIOJLIAPOB.
3arpatsl CIIIA Ha ncuxou3nyeckue HCCIIeNOBaHUs COMTOCTABUMBI C 3aTpaTaMH Ha
CIOKHEHIINEe KOCMUYECKUE IIporpaMmmseD» (32).

«IIpm  ycranoBke Ha KocMmmyeckux —ammapatax (KA)  rmobanbHoi
HU3KOOPOUTAJIBHOW CHCTEMBbI CBSI3W  IMEepeAaTdyukoB MormiHocThio 800  Br,
padoraronmx Ha wactorax 20 u 30 I'Tu, B COBOKYMHOCTH C aHTEHHaAMH Ha 0a3ze
akTHBHOU (hazupoBanHoil pemetku (ADAP), crocoOHBIMU copMHpOBATH Yromi
pacxomumoctu uznydenus 0,3 rpan. u odecrneunTh TOUHOCTH HaBeaeHus 0,1 rpan. ¢
BbICOTBI 0opOuThl 1400 KM MOXKET OBITh oOOeclieueHa Ha IOBEPXHOCTH 3eMITH
IJIOTHOCTh MOIHOCTU M3iydeHus npumepHo 10%8-10° Br/cm? wiu uMnynscHas 107
210" Br/cm? B MUKpOCEKYHIHOM Auanaszone» (21).

Berme M1 nuTrpoBanmu uctouHuK (31), Ha3BaHME MOKIana «JIEKTPOMArHUTHAS
aKTUBHOCTh MHUKPOOPIaHM3MOBY». W3 Hero ciemyer, 4ro COOCTBEHHBIC HM3ITYYCHHS
OOJIe3HETBOPHBIX  OakTepui, a MMEHHO OHH, W3JIYYCHUsS, WHULHUPYIOT
WHQEKIIMOHHBIH MPOLIECC, UMEIOT MOITHOCTh MEHBIIIE 107 Br/cM?, 3T0 O4eHB OIH3KO
K BO3MOXXHOCTAM KOCMHYECKHX CHCTEM CBSI3H (M3 4Yero He CIEOyeT, 4TO OHH
npenHa3HayeHbl Ui OOEBOr0 NpPHUMEHEeHHs. Pedb HAeT O CyIIECTBYIOIIMX YXKe
TEXHHYECKUX BO3MOXKHOCTAX, HE Ooree Toro).

BepHemcs k Haleil Teme.

[ouemy «Hopn-Oct»? Tam TOCTOSHHBIN aHODIAr ¥ IOYTH BCErga €CTh
WHOCTPAHIBl — BELICCTBEHHOE JOKA3aTelbCTBO IPUMEHEHHOTO IPOTUB HUX
cnercpencrsa. CamMo cobol pazymeercsl, BCe 3aJIOKHUKH JIOJDKHBI OBUTH OCTaThCs
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KUBBI W HEBpeIUMEI. JleMOHCTpHpoBanach He yOOHHAas cuiia HOBOTO OPYXHSA, a
XUPYPrHYECKH TOYHOE YMEHHE BJIAZETh UM. XOTENIH KakK JIydIle, BBIIIIO, KaK BCET/a.
[Nonsima nmu amepukaHCKash CTOpOHa coaepkanue coObiThii Ha JyOpoBke? He
Moryia He moHATh. O MpeAcTosmeM NPHMEHEHHH B XOJE JMKBHIAIWH TEPaKTa
MH(OPMAIIMOHHOTO OpYXHSI POCCHUICKOE NPABUTEIHCTBO HABEPHSKA YBEIOMHJIO
CHIA 3apanee. OtpearupoBaim nmu Coennnennsle lltater kakum-To odpazom? OO
OTKPBITOM CJIOBECHOM OCYXKACHHHM WIH OJOOpPEHHMH HE MOXET OBITh M peuw,
opunmanrsHo Poccust cumraer HMH(MOPMAaIIOHHOE OpY)XHE HECYLIECTBYIOIINM,
AMepHKa — HEOCYNIECTBUMBIM B IIpUHOUIE. MHE M3BECTHO JIMIIb OAHO COOBITHE,
KOTOpO€ MOXXKHO, M TO C OOJBIION HATSDKKOW, MOCUUTATh aMEPUKAHCKUM OTBETOM.
Peus uner o 6osx 3 u 4 anpenst Bokpyr barnana Bo Bpems HesiaBHeit BoiiHbI B Hpake.
IIpouutupyem «M3Bectus» 3a 5.04.2003 r., otuet 3a 4 anpens, 16-blii 1eHb BOWHBI.

«17.59. AwmepukaHIpl pamopTyloT o0 «pasrpome» juBu3un  «Huma»
PecniyOnukanckoi reapuu Mpaka B 00sIX U K 10r0-BOoCTOKY oT barnana. O0 yOuThIX
U paHEHbIX B CBOMX psJiaX COIO3HMKHM HMYEro He COOOIIAIOT, YTO B MOCIIEIHUE Ba
IHS crano yxe Tpaauiued. Ecom Beputh cBoakam komannoBaHus CIIA, moxer
CIIOXKHUTBHCSI BIIEYATIICHUE, YTO CHJIBI KOAIMIHMH B «XOJE OXXECTOUEHHBIX OO0EB»
IPOMST W YHHUYTOXAIOT OJHUTHBIE auBHM3uM apmuu Cajnama, He Hecs BooOIle
HHMKaKUX MOTEPh — 32 MCKIIIOYEHHEM COJI/IaTa, YOUTOrO TOKOM, KOT/Ia OH 3aJie]l CBOeH
BUHTOBKOM HU3KO BUCSIIUE 3JIEKTPOIPOBO/IA.

18.43.  Munuctp  unpopmanuu  Mpaka  mpurpo3mi  HCIOJIb30BAaTh
«HEKOHBEHIL[MOHAJIbHBIE» BHIbl OPYXHUS «IIPOTUB COIO3HBIX BOWCK, 3aHSBIIMX
Oargagckuii  aspomopT. UYTO HMMEHHO OH MMeeT B BHIY, MHHHUCTD OTKa3ajics
YTOYHHTBH, CKa3aB JIMIIb, YTO PEYb HE UAET 00 OPY)KHH MaCCOBOTO HOPasKCHUSD).

HeoObruHblii XapakTep aMepHUKaHCKOM IpOIaraHjibl B T€ JHU, CTPaHHYIO (Gopmy
CJIOBECHOT'O BBIMNAJ[a UPAKCKOI0 MUHHUCTPA 3aMETHIM MHOTHE, HO HUKTO HE IBITAJICS
ux o0bsicHuTh. KOHKpeTHbIe mojpoOHOCTH 00eB 3 u 4 ampens (NIPUMEHSIIOCH JIH
MHUKPOBOJTHOBOE OPY’KHE) MHE HEH3BECTHBI.

*

B Ne 13 (943) «Hooii razers» (¢peBpans 2004 r.) omyOnuMKoBaHAa CTAaThs A.
[onmmtkoBckoit «Ilucema Ha mamorm» o xome ciencTBus no gemy «Hopm-Octay.
PoncTBeHHNKOB MOTrHOMNX JOMTYCTHIIH 10 YTEHUS MAaTEPHAJIOB A€Na, B TOM YHCIE U
3aKIIIOYEHNH CyIMEAIKCIEPTOB, CACNAHHBIX Cpa3y e MOocie THOEN 3aJI0KHUKOB.

[TaTamoroaHaTOMHYECKHH IMArHO3 TMOTMONINX — OTPABJICHHE «TOKCHYECKHUM
WIN «HEU3BECTHBIM TOKCHYECKHMM» BemecTBOM. CMepTh JOEH CONpOBOXKAANACH
CIIEAYIONMMH (DAaKTOpaMH: «IIEUYCHBb — Pe3yanIIee MOJTHOKPOBHE. ..., CEPIIIE — PE3KOE
TIOJTHOKPOBHUE, OTEK..., JIETKOE — PE3KOe MOJHOKPOBHE COCYIOB C MpeodiafaHHeM
04aroB OCTpOH 3M(U3EMbI, HAPYIICHHEM LENOCTHOCTH MEPEropofoK...., CHHAPOM
BHE3AaIIHOM  CMEPTHU..., PE3KO BBIPAKEHHbIE MOPQOIOTHYECKHE  IMPU3HAKH
HapylIEHHH MO3TOBOTO KpPOBOOOpPAIIECHUS..., YBEIWYEHHE pPa3MEpOB M MAacChI
TOJIOBHOT'O MO3Ta, PE3KO BBIPRKEHHAS CIIIa)KEHHOCTh M3BWIIMH M YIUTOLIEHHE 00pO3/
Mo3ra..., OOpo3[Bl BIABICHB Ha OCHOBAHMM MO3KEUKa..., XHIKOE COCTOSHHE
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KpPOBH..., pe3uaillliee BEHO3HOE IIOJHOKPOBHE OpraHoB....» Ha ocHoBanuu
3aKJIIOUEHHUN MaTOJIOr0aHATOMOB ABTOpP CTAThbU [JENAeT €AUHCTBEHHO BO3MOXKHBIN
(10 ee MHEHUIO) BBIBOJ: «YepHBIM 110 OeoMy — 511, a He Oe3BpeHbII ra3y.

(Bpime MBI y)kKe IUTHPOBAJM 3TOT IATOJIOTOaHATOMHYECKHH auarHo3. OdeHb
MOXOXKE Ha KamuuIApHBIA 3ddekT, Ha aelictBue MuKpoBoiaH. Ho He obs3aTenbHO
JOIDKHO OBITh Tak. [Toxoxwuil pe3yapbTaT MOXKET JaTh XMMHYECKOe oTpaBiieHue. M3
ombita KpaBkoBa BHIHO, YTO aHAJOTMYHBIM JIeHCTBHEM O00JaIaloT COOCTBEHHBIE
M3JTy4eHNEe HEKOTOPHIX METAJIOB M JIeKapcTB. bosee Toro, u ra3sl MOTyT, IIOJO0OHO
BOJIE, MCIOJIb30BAThCSI B KAaueCTBE HOCUTENS paanouH(OpMaIyy, Nepen3iydarb
AJIEKTPOMAarHUTHBIE BOJIHBI, KOTOPBIMU OHHM OBUIM 3apshKeHbl. Brbixas Takoid ras,
YeJIOBEK MOJTy4aeT U HeOOXOIMMYIO JUTs BO3OYXKIeHHsI KamWLIsipHOro 3¢ dexra 103y
paauaIuu.

51 mpennounTaro BepCHIO HEITOCPEACTBEHHO reHepaTopHoro obmydenus. Takoii
Ccrocod paJuMalMOHHOM aTaku HAMHOTO IIeHHEe C OSKCIIEPUMEHTAIBHON TOYKH
3penus. OTHO Jeo paaualiioHHOe JeHCTBHE ra3a B 3aKPHITOM MOMEIIEHHH, COBCEM
JIpyroe — Ha mone 0os. Y TeHepaTOpHOrO W3JIYYeHHs HeT Takoi pasHuibl. OHO
yIOpaBasieMo H  BpeMsl  OOJyYeHHs MOXXHO perynupoBartb. [IpuMeHeHue
AKTUBHPOBAHHOTO Ta3za pEe3KO YXYAUIMIO Obl MOJOXKEHHE 3aJ0KHHUKOB — OHH
HaXOAWINCH Obl MO OOJTy4YeHHEM HaMHOI'O JIOJbIIe, O BBIHOCA M3 3ara30BaHHOTO
IOMCHIICHUS.

W nocnenHee M riaBHOE: HET HU MaJCHILMX CIENOB BPENHOTO BO3ACHUCTBUSA
3ara3oBaHHON Ccpezbl Ha IIOCTOPOHHUX JIIOJEH — cracarenei, noxapHsiX U T.4. Hu
onHoro (akra BooOIe).

IIpoxypaTypa mocuuTana HWHauye: «...CICICTBEHHAs IpyINa, MONy4yuBIIas Ha
PYKH CTO C JIMIIHUM TIOYTH OJWHAKOBBIX 10 COAEPKAHMIO NEPBUUHBIX JKCIIEPTU3
CyAeOHBIX MEIMKOB, HE cTaja JAenaTb TO EJUHCTBEHHOe, 4YTo Obuia o0s3aHa —
BBISICHSTB, KaKOM e Ia3 M NEepPEeBOJUTH «HEM3BECTHOE TOKCHYECKOE BEILECTBOY» B
M3BECTHOE, C (pHUKcalMeil cocTaBa YCTAHOBJICHHBIM MOPSIIKOM U CUJIOH, JaHHOW UM
3aKOHOM. ['pymnma 3aHsiachk NpsIMO HPOTHBONOJIOXKHBIM — Ha3HauWia MOBTOPHBIE
KOMHCCHOHHBIE (KOCBEHHBIE) SKCIIEPTH3HI — BCEM.

N «xommccnm» IOCTAaHOBWIJIM: BCE, KTO yMep (KpOME IIECTH 4YeJOBeK,
CKOHYABIINXCS OT HEOKA3aHHs CBOEBPEMEHHOM MEIUIIMHCKOMN ITOMOIIIN), IPUIIIIHA Ha
CHEKTaKIb C HEM3JICYNMBIMH BHYTpeHHuMH Oone3Hsamu (!), daxTuueckn
MHBAJMIAMHM, U 3T UX OOJIE3HH HE BBLIEP)KAIH CTpecca, NPUUYUHEHHOTO OTPSAAOM
YEUEHCKHUX TEPPOPUCTOBY.

[NomeiTka poacTBeHHUKOB MOTHOMIX M A. [IOTHTKOBCKOW BEPHYTH BEIYIIETO
JIeTI0 cieioBaTenst o 0co0o BaxHbIM AenaM B. Kampuyka x peanpHOCTH, TIOKa3aB
eMy MPOIUTHPOBaHHOE BhIIIe ichkMO HadanbHIKa Y ®Ch o Mockse u obnactu B.
H. 3axapoBa He nmana pesynpTarta: «Kambdyk mocMoTpen B 3Ty Oymary... M ckasai
(cama crermana): «He Buzgen. He 3naro takoro. @entanmn? He ciprmat. .. ».

JaBaiiTe TOCMOTPHM Ha BO3HHUKINEE IIOJIOKECHNE, WCIONb3Yys THIIOTE3yY O
JIBOMHOM XxapakTepe HaHeceHHoro Ha JlyOpoBke ymapa. OtcyrcTBue B Jiene

114



CLASSIC.al.ru - 6ecnnatHast MHTepHeT 6ubnuoTeka

CBENICHWH 00 HCCIeNOBAaHMAX M (DPUKCAMHM XMMHYECKOTO COCTaBa M TOKCHYECKHX
CBOMCTB HCIIOJB30BAaHHOIO Tra3a HE O3HAa4aeT, YTO TaKhe HCCICIOBaHUS He
mpoBoqTCh. OHU MOTJIM OBITH MPOBEICHBI, aTh OTPHUIATEIBHBIN PE3ylnbTaT U
MIOTOMY HE TIONACTh B JENO.

Ha pykax cienoBarens Kanpuyka MOIIIO 0Ka3aThCsl OOJBINE COTHH DKCIIEPTHBIX
3aKIIIOYEHNH, TIOATBEPXKAAIOIINX CMEPTh JIIOJIEH OT JEeHCTBUS TOKCHYECKOTO
BEIIIECTBA IIPH OTCYTCTBUM AAaHHBIX O HaJMYMU CJIECJOB OTPABJISIONIMX BEIIECTB B
opraHm3Max noruOmux. Kak eMy B TakoM ciiydae JOBECTH pacClieIoBaHHE IO
koH1a? Tonbko myreM (anbcuuKanyy, YeM 1 3aHsI1ach CIISCTBEHHAS TPYIIa.

HeoObyHOCTH cHTyanlum B TOM, 4YTO W TIOTEpIeEBIIAs CTOPOHA W ee
HedopManbHbIi npencraButens, A. [lonuTkoBckas, TpeOyIOT, MyCTh B HESIBHOM IS
camux ce0st hopme, TOro ke - - «(hopMyIIsl Tazay, (pambcu(UKalUK aena B yrogy
MIPE/IB3SITOMY MHEHHIO, B TUIEHY KOTOPOTO OHU HaXOJATCS.

CoOBMECTHBIMH YCWJIMSIMH CTOPOH HAa HAIlMX TJ1a3aX CO3/IaeTcsl TpeLe/IeHT
0c0o00ro, MHKpPOBOJHOBOTO THINA CIEACTBHS. Ero coxmepaHue — CO3HATEIBHO
npeanpuHUIMaeMasi WIM HEOCO3HaHHO TpeOdyemas (anbCu(pHKALUI DKCIEPTHBIX
JIAHHBIX, PaJM COKPBITHS camMoro (hakTa COBEpUICHHs MPECTYIUICHUsI C MPUMEHEHUEM
MUKPOBOJIHOBOI'O BOS}IGﬁCTBHH WIN pagu COXpaHCHHA B HCIIPUKOCHOBCHHOCTHU
COOCTBEHHBIX ITPEAPACCYIKOB.

Ho opHOBpeMEHHO BHEpBblE MOSBMICS PpEajbHBbId IIAHC  «IIOMMATh)»
MUJUTUMETPOBYIO BOJIHY «3a XBOCT», JIOCTOBEPHO 3a()MKCUPOBAThH B XO/€ CYIEOHOTO
pasduparenbcTBa XapaKTEPHBIA JUIS MHMKPOBOJIHOBOTO Bo3aeicTBHS (akT —
COYETaHUE HAIWYHMA CHUMIITOMOB TOKCHUYECKOTO MOPa)KEHHsS C OTCYTCTBHEM CJIEIIOB
OTPABJIAIOLINX BEIIECTB B OPraHU3Max MOCTPATaBIIHUX.

Uro penath 3aMHTEPECOBAHHBIM B TpaBAe JIIOAIM, KaK HE YIYCTHTbH
OTKPBIBAIOIIYIOCS BO3MOXKHOCTR? OTKa3aTbCAd OT MPEIB3ATHIX MHEHHUH, WATH 3a
¢dakramu. VMckaTh KOHTaKThl C BpayaMu, JICYMBIIUMHU 3aJI0)KHUKOB, HE 3psi HA HHUX
HaJeIN HAMOPIHUKU, OHU MHOroe 3HatoT. [lompITaThcs y3HATH, KaK BBITJISIIAT U 9TO
colepXaT MEAWIMHCKHE JOKYMEHTHl IIOCTPaJaBIIMX BO BpeMs IITypMa
HWHOCTPAHIICB

«Taitasr «Hopa Octay HOMKHBI OBUTH OCTaThCs TaHAMH JUTS PSAOBBIX TPaXKIaH
Poccun, Amepuku, Ipyrux CTpaH, HO OTHIOAb HE U MX NpaBUTENbCTB. CTECHD
3aCEKPEUYCHHOCTH 3/IeCh HEBENWKa, MHOTOE IIUTO OEIBIMU HUTKAMH U TPHU JKETAHIH
MOJKET OBITH POSICHEHO.

*

B Ne 84 (1014) ot 15-17 HOs16pst 2004 1. B «HoBOI1 razere» odepemHas CTaThs Ha
nHTEpecylomyo Hac Temy: «Cmacate He mpukasanm». Kak m Bcerma B «Hopa-
OctoBckux» myonukanmsx [IoTuTKOBCKOM, codeTaHne OTIIMYHON MH(POPMATMOHHON
YaCTH U HEYJaYHON aHAIUTUYECKOU.

ConepxaHne B IBYX CJIOBaX: BO3SMOKHOCTh HA4aTh CIlacaTelbHBIC pabOTHI ObLIa
yxe B 5 wac. 50 mun. yrpa 26 okta6ps 2002 r. [Ipuka3 HauaTe MX OBUT TOIydeH
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BpayaMu ckopoi nomom B 7 dac. 02 muH. [Touemy Tak nmomydnnocs? J[Be monocsl
OTBENIEHBI ITIOMCKY OTBETa Ha BOIPOC M BOT HMTOrOBOE IIPEIIOJIOKEHHE aBTOpa:
«Ecnu cnemoBaTen MHOT@X/Ibl JOKA3bIBAIOT, YTO BPAadl «CKOPOW» OBUTH TOJIBKO y
3/aHMs, @ TIOTOM IOSIBIISIIOTCS IOKa3aHMs, YTO KakKHe-TO «Bpadym» IPOM3BOIUIN
MaHMITYJISIUN B 34aHUH, TO TJI€ OTBET Ha BOMPOC — XOTs OBl Ha KaKOM O(HINATEHOM
OCHOBaHHMHM HEHM3BECTHBIE NPOU3BOIAT PEAHWMAIWIO, MPUTPArUBarOTCs K Tenam?...
Tax Bpaum Ju OHHM, WIN TOJBKO XUMHUKH? KOTOpHIM Hy>KEH OBLI TOT CaMbIii 4ac ISt
COKPBITHS CJIEJIOB IPUMEHEHUSI 1127

He 3Haro, xakum o0pa3oM 3a 4ac W3 THICSYM Teld MOKHO H3BJIECUD «CIEIBI
MIPUMEHEHHS 5171a», AaXKe €CIIM PEYb WJET O XKHBBIX elle JIJIX. A TPYIbL, rie 0OMeH
BEIIECTB IpekpauieH BoobOmie? Ho KpoluewyHslli cIABUT B TIO3MLMH  aBTOpa
myonuKanuu npousomien. [lonuTKoBckass HayMHAET, KaKeTcs, NOHMMaTh, YTO
BEIIECTBEHHBIX CIIEJ0B BO3ACHCTBUS B TEJIaX MOIJIO U HE OBITh.

Ecnu roBoputh 0 Hamiel BepcuM COOBITHH, TO onucaHHas B crathe «HoBoii
raserbl» Hepa3zdeprxa Mpu OpraHU3alny ClIacaTeIbHBIX paboT JIMIIb MOATBEPKIACT:
orepanys Mo CIIACEHUIO 3apaHee He IUIaHMPOBAJIach, ObUIAa MMITPOBH3MPOBAHHOM.
YacoBast 3a/iepiKKa CliaceHHs1 To)Ke 00bSICHUMA.

Oxono JBaJlaTH JIET yXe CYIIECTBYeT TMIIOTETHYEcKas yrposa MpHUMEHEHHs
HOBOI'O BHJa OpY>KUS MAacCCOBOTO YHHUUTOXCHUS. Tricaun BOGHHBIX Bpaqeﬁ 3HaKT O
10100HON BO3MOXKHOCTH M TIOATOTOBJIEHBI K Heil. TeopeTndecku. 26 OKTSIOps OHU
BIIEPBbIE CMOIJIM YBHAETH MPooOpa3 MO MHKPOBOJIHOBOIO 00s IpakTHuecku. He
YOUBUTEIBHO, YTO UM MO3BOJMIM MPHCYTCTBOBATH Ha HeM. B peanbHOil OoeBoii
obcraHOBKe He Oyzer HU «pe3epBay» u3 100 MamMH CKOpO MOMOIIM, HU JPYrUX
BO3MOXHOCTEN CTOJIMYHOIO Iropofa. ByayT ThICS4uM MONYMEPTBBIX TEN Ha TOJION
3emie. [ eaMHCTBEHHass BO3MOXKHOCTb HEMEIJIEHHO IIOMOYb KM — T€ K€
MUITUMETPOBBIE BOJHBI, HO TEPANEBTUYECKUX YACTOT, UMU MOXXHO HAaKpBITh BCEX
MOCTPAJABIINX Cpa3dy, 4To W ObUIo caenaHo Ha JlyOposke. Ilouemy uac, Toxe
moHATHO. CyIIecTBYIOT Mpeaessl Mo BpeMeHd, oT 15 mo 30 MuH. IS MOJIOIBIX, OT
15 mo 60 muH. 1 pectapensix. Menbiie yeM 3a 15 muH. MM-BOJHBI TIOMOYB HE
YCIEBAIOT, 00JIydeHHe UMHU cBepX 60 MHH. MaJIo YTO JMaeT. «DKCHEPUMEHT», — 3TO
CIIOBO TaKXe BIEpBBIE ymoTpeOieHo B myOnmkanmsx A. [1omuTKOBCKOH, Morim
PELINTh OCTaBUTh «B YHCTOTE», OCBOOOIMTH €ro OT «IIOCTOPOHHUX BIHSHHUI»,
OXHJAaTh KOTOPBIX Ha peaJbHOM mone Oosi Oymer Heorkyga. Ho 310 TOmBKO
TIPEATIONI0KEHHE.

IHoxymenune na B.A.JOmenko.

He To1BKO B KPOBEHOCHBIX CCyIax, HO M B TKAHEBBIX KallMUIsApax, IO KOTOPHIM
JBIDKETCSl JMMQaTHIeCKas >KUIKOCTb, BOSMOXXHO BO30YXACHHE KalMILIAPHOTO
a¢dexTa MUKpOBONTHAMH. Pa3HHIIA B THAPOCTATUIECKOM JaBICHHH — OK. 3 MM PT.
cT. st muMdsl, 10 90 MM pT. cT. A kpoBH. KpoBeHOCHast cucTemMa eiauHa U
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pearupyeTr Ha BO3JCHCTBHE MTHOBEHHO, 32 CUMTaHHbIe MUHYTHIL JlmMbaTndeckas
cHUCTeMa WHEpILHOHHA, OTYAacTH pa3zoliieHa (W3-32 MEIJICHHOTO JIBIDKCHUS
KHUJKOCTH) ¥ 3TO ITO3BOJISIET MHUIIMUPOBATh KAMJUISIPHBIN 3P QEKT IOoKaIbHO, B TEX
WJIN UHBIX N30paHHBIX YacCTsX Tela.

[Ipn nmOCTATOYHO AJHUTENTHHOM HM30JMPOBAHHOM OONy4eHHH (B IMOKOE WIH BO
BpeMs CHa) HOTHY, HalpuMep, B Hell BO3HUKAET KamWULIPHBIN 3ddekT u odpasyercs
00JIaCTh TOHIDKEHHOT'O CONPOTHUBIICHUS JBIKEHHIO JKUAKOCTH B KalWUIsApax,
aHaJor o0JIaCTM TIOHW)KEHHOTO JaBJIeHHsI B aTMoc(epe, W HAUYMHACTCS TEPETOK
muMbbl U3 Apyrux uactedt Tena. Ilocne mpekpalieHHs T€HEpaTOPHOro OOMydeHHs
SIBICHUE MOXET TOANEPKUBATECS 32 CYET CaMOOOJIyYeHHS aKTUBUPOBAaHHOM
KHUJIKOCTU. B TedeHHe HECKONBbKHX CYTOK BO3HHKAe€T I'POMAaJHBIX pa3MEpoB OTEK.
3aBepiraercsi MpOLECC WM pPa3pyLICHHEM KOXKHBIX IOKPOBOB U HCTEUCHHEM
aKTMBUPOBaHHOM  JuM(QBI W3  OpraHu3Ma, WIM  HAJIOKEHHEM  IIOBS3KH,
YpaBHOBEIIMBAIOLIE  BHYTpEHHEE JaBJ€HHME BHEUIHUM U IIOCTEIEHHBIM
NpEeKpalleHneM CaMOOOJIy4YeHHs TKAaHEBOM JKHJIKOCTH. Bo3HuKarommii nepemnasn
COINPOTUBJICHUI TaKoOB, YTO TMO3BOJISIET MOJJIEPKUBATh JBUKEHUE XKHUIKOCTH U
IMPpOTUB HAIIPABJICHUA CUJIbI TAXKCECTHU, BBEPX.

Yuratensb Aorajancs yke, HABEpHOE, Kyla KIOHHUT aBTop. OceHbl0 MPOLLIOro
roja, B pasrap COOBITHIi, CBSI3aHHBIX C MokymeHueM Ha B.A. lOmenko, s Obu1 B
MockBe 1 He IMeJ BO3MO)KHOCTH OTCIIeKUBATh MPOUCXOAAIIEE BO Beex reTasax. Ho
MHE H3BECTHA, KOHEYHO, €JUHCTBEHHAs IIPaBIONOAOOHAas BepcHs IOKYIICHHS,
OTpaBJICHHE TUOKCHHAMM, IIOHATHA U €€ OCHOBHAs C1abOCTh: BEPCUS HE YUUTHIBACT
HU JIMYHOCTHU TOCTPAJABIIEroO («UENOBEK U3 IUIACTUIMHA» —TaK Ha3bIBAIM U TaKUM
cuntanu B.A. FOmenko Torma B MockBe), HM HalpaBlieHHA yaapa — IO JIHILY, C
LEIbI0 U3YpOJOBaTh KaHIunata B [Ipe3uaeHTbl, yMEHbUIMTh TakMM 0Opa3oM €ro
IIPUBJIEKATENBHOCTD JJIs1 U3BECTHOM YaCTH 3JIEKTOpaTa, M IMCUXOJIOTHYECKH MOTPACTH
mepell BO3MOXHOM CXBaTKOM 3a BiacTb nocie rojgocosanus. He Beputrcs B
CYIIECTBOBAHNE JHOKCHHOB, HM30HMPATENbHO MOPAKAIOMIMX TKAaHEBBIE M KOXKHBIE
IIOKPOBBI JINIIA YEIOBEKA, a KaWIIIPBl €CTh Be3ze. Y OuBath e FOmeHko ABHO He
cobupanuce, 3TO YYBCTBYETCS W IO PACTIHYTOMY BO BPEMEHH XapakTepy
BO3ICUCTBUS, ¥ OBUIO OBl HelenecooOpa3Ho monuTHdeck. IlosBiIeHNEe B KadecTBe
OCHOBHOTO MpOTHBHHMKa SIHykoBmMua Ha BbIOOpax A.A. Mopo3a, JTHYHOTO U
HepUMHUpUMOro Bpara Kydmbl, Bpsii JH MOIJIO TIOCIEAHEMY IIOHPABUTHCA Ha
CITydail POUTPHIIIA BEIOOPOB.

[ousitHo u mpyroe. Ecnu Bce e MCMONb30BAJICA KaNWUIPHBINA d(dekt, B.A.
IOmenko 3HaeT yxe cerogast 0 mMogo0HOI BO3SMOXKHOCTH M BECTH PacClIEAOBaHUE B
9TOM HANpaBJICHWH HE TIIO3BOIMT. TakOBBI MEXAYHapOIHBIE 00s3aTeNbCTBA
YKpauHbl 1O  COXPAaHEHHIO  CEKPETHOCTH  NPAKTHYECKUX  NPUMEHEHUH
WHPOPMAIIMOHHOTO OPYKHSL.

Bo BTOpOif wact OymeT paccka3aHO, YTO YyBCTBYET YEJOBEK, MOABEPTIIHIACS
«KaWUISIPHOMY» BO3JEMCTBHIO B KOHKPETHOM YacTH Tena, JIEBOW HOTe.
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Ilpunoowcenue 3

Aprymentanus H.J[.JleBiTKOoBa B TONB3y CYIIECTBOBaHWS HH()OPMALMOHHO-
YIIPABISIONINX PaJMOCHCTEM B OpraHU3Max.

«CymecTByIOT 111 MH()OPMALMOHHBIE CUCTEeMBbI B opranm3me? Jlake ClIoXHBIE
TEXHUYECKHE YCTPOWCTBA, HA HBIHEIIHEM YPOBHE Pa3BHUTHS TEXHHKH HECPaBHEHHO
(yHKIIMOHANEHO OoJIee MPOCThIE, YeM JKUBBIE OPTaHU3MBI, HE MOT'YT OBITh CO3/IaHBI
0e3 OpraHoOB CBSI3M U YIpPaBJICHUs, paOOTalONIMX Ha 3HAYUTENBHO Oojlee HU3KOM
YPOBHE MOIIHOCTH, Y€M HCIIOJHHUTEIbHBIE MEXaHH3MBI, T€X e YCTpoWcTB. be3
CHCTEM CBA3U M YIPABIECHHS HEBO3MOXKHO OPraHM30BAaTh COINIACOBAHHYIO pabOTy
MHOTHUX 3JIEMEHTOB, (YHKIMOHHPOBAaHHE KaXJOTO W3 KOTOPBIX JOJDKHO
pearupoBaTh Kak Ha TIEPEMEHbl BO BHEIIHEH Cpele, TaKk W Ha NEpPEMEHbl B
(YHKIIMOHUPOBAHUH JPYrHX O3JIEMEHTOB. DTO OTHOCHTCSl, KOHEYHO, M K JKHBBIM
OpraHu3MamM, IEepPecTPauBAIOIIUM CBOKO pabOTy MpH M3MEHEHUH YCIOBHIi
KHU3HE/ICSATEIBHOCTH, C YeM Obl OHU HE ObLIM CBSI3aHBI, B TOM YHCIIE, C UI3MEHEHUSIMHU
B CaMOM OpraHu3Me (CTapocTb, OOJE3Hb U IP.). A MOCKOJBKY 3JIEKTPOMarHUTHas
SHEprus sBIsETCS HauOoiee yOOOHBIM CPENCTBOM Iiepenadd  WHQopmaimy,
€CTECTBEHHO IPENOI0KUTh, YTO OHA MCIOIb30BaHA U B )KUBOM IPHPOLE.

Ecnu npuHATH 3Ty THIIOTE3y, TO CTAHOBSITCS IMOHSATHBIMH M MHOTHE JpyrHe
BOIIPOCBI.

[TockonbKy CHCTEMBI CBSI3M W YNpPAaBJICHHS OpraHU3Ma JOJDKHBI  OBITh
YCTOMYMBBIMHM K BHEIIHUM IIOMEXaM, Iel1eco00pa3HO HMCHOJIB30BaHUE B HUX IJIA

nepenavu nHdopmanuu Habopa MOHOXPOMATHYECKHX (Tounee
KBa3MMOHOXPOMATHYECKUX) CHIHAJIOB, MPAKTHYECKHA OTCYTCTBYIOLIMX BO BHELIHEH
cpexe.

Hcnonp3oBanue A1 BHYTPEHHEH CBSA3M (M COOTBETCTBEHHO JISI UMUTALUU €&
CHT'HAJIOB) MWUTMMETPOBBIX BOJH M APYTHX OYCHb BBHICOKOYACTOTHBIX KoseOaHMit
OTBEYaeT HEOOXOAMMOCTH Tepelaud U 0OpadOTKH B OpraHu3Me OOJBIIOro o0bemMa
uH(pOpMaIIUK: C POCTOM CpEHEH YacTOThI Bo3pacTaeT 00beM HH(POpMAIUU, KOTOpast
MOXeET OBbITh TiepeJaHa U 00paboTaHa B COOTBETCTBYIOIEM YaCTOTHOM JIHAIla3OHE.
[IpuMeHNTENPHO K HCIONB30BAHUIO MIJUTMMETPOBOIO JHAala3oHa HYXXHO HMETh
TaKke B BHIY, YTO BOJHBI, JTOr0 JHAIa30Ha OYEHb CHJIBHO IIOIJIOIIAIOTCS B
aTMocdepe, UYTO COACHCTBYET CHIKEHHIO TIOMeX. DTOU *Ke LeNH (3alUTe OT MOMEX)
0JIaroNpUATCTBYET PACIIPOCTPAHEHNE CUTHAIOB B OPraHU3Me NPEUMYILIECTBEHHO 110
olpe/ieNIeHHbIM KaHajaM, OKPY)KEHHBIM TKaHAMH, CHIBHO MOTJIOMIAIOIINMHU BOJIHBI H
TEM CaMBIM PE3KO OCITa0JSIOMUMH IIOMEXH, TTOCTYIAIOIINE 13 BHEIIHEH CpeIbl».

(Coopuux crateit «lIpuMeHeHHE MWIIIIMETPOBBIX W3ITYYCHUN» HHU3KOH
nHTeHCHBHOCTH B Omonoruu u memuuuHe (Ilom pen. H.J[.JIeBsitkoBa). M., 1985 r.
cTp. 25, 26.)

PacmmpenHoe u yrioyOneHHOe OOOCHOBaHHME HH()OPMAIIOHHOTO XapaKTepa
BO3JCHCTBUS MIJUIMMETPOBHIX BOJH Ha JKMBBIC CHCTEMBl JaHO B KOJUICKTUBHOMN
pabore H.JI. desarkoBa, M.b.I'onanTta, O.B.benkoro « MUIUTIMETPOBBIE BOIHBI U UX
POTB B TIpoIeccax Xu3HenesTenbHOCTI). M., 1991 1.
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«OdveHp Mainasi SHEprusi, HeOOXOIUMasl ISl OKa3aHHs CYIIECTBEHHOT'O BIMSHHUS
OMU Ha (yHKIHMOHMPOBaHHWE OPraHW3MOB, CHELUU(HKA ITOrO BIUSHUS, BBICOKas
BOCIPOM3BOIMMOCTh PE3YJIBTATOB — BCE HATAIKUBAJIO UCCIIE0BATENICH Ha TUIIOTE3Y,

yro ODMU — He ciydallHBIA Ui KUBBIX OPTaHU3MOB (DaKTOp, YTO TOIOOHEIE
CHUTHAJBl BBIPAOATBHIBAIOTCS W HCHOJB3YIOTCS B ONPENENIEHHBIX IIEIAX CaMHUM
OpraHM3MOM, a BHeIIHee OOJy4yeHHWe JIMIIb WMHTHPYET BbIpabaThIBacMble
OpPTaHU3MOM CHT'HAJHI. ..

CyTb... runoressl, chOpMyIUPOBAaHHONH Ha OCHOBE IPOBEICHHOIO aHAIM3a,
BKpaTIIe 3aKitouaercs B ciegyronieM. HabmroqaemMble 3aKOHOMEPHOCTH JISHCTBUS Ha
JKUBbIE  OpPraHM3Mbl  MOHOXPOMAaTHYECKHX  JJIEKTPOMArHUTHBIX  W3JIy4eHUit
MUJUTUMETPOBOTO JIara3oHa BOJIH HETEIUIOBOH WHTEHCHBHOCTH OOBSCHSIOTCS TEM,
YTO, NMPOHMKAsi B OpPraHU3M, OTH M3Iy4EHHs Ha OIpPEIeNICHHBIX (PE30HaHCHBIX)
4acToTax TPaHC(HOPMUPYIOTCS B HWH(OPMAIMOHHBIE CUTHAIBI, OCYIIECTBIISIONIIE
yIIpaBJeHUE M DPEryJMpOBaHUE BOCCTAHOBUTEIHLHBIMH HWIIM IPUCTIOCOOMTENHHBIMU
IpOLIeCCaMH B OpraHU3Me.

[lepeurcniuM HEKOTOpbIe BaKHEHIIME (PakThl, TMONOXKEHHbIE B OCHOBY 3THX
TUTIOTE3:

1. MuHMManbHasi MOIIHOCTh TIOTOKa, OOJIy4alolIero OpraHu3M, HeoOXoauMast
JUISL TOTO, YTOOBI BBI3BaTh 3HAYUTEIbHBIN OHONOrHUecKuid d(H(EKT, HUYTOKHO Masia
II0 CPaBHEHMIO C TEIUIOBOH MOIIHOCTBIO, OTIABaeMOW CaMHM OpPTraHU3MOM BO
BHEIIIHEE IIPOCTPAHCTBO... oOiyuyenne OMU He MOXeT BbI3BaTh KaKUX-JTHOO
HAapyLICHUH B TKaHAX, MO0 KBAHTHI €r0 HA ABA IOPsIKAa MEHBIIEC SHEPIHU CIa0bIX
BOJIOPOIHBIX CBsA3ed. TakuM 0Opa3oM, 3HAYUTENHHOTO HHEPTETHYECKOr0 JCHCTBHA
obnyuenne DMU He oka3bIBaer.

B To xe BpeMs MOIIHOCTh MOCTYIAIOUIET0 W3BHE MW3IY4YEHHs BIIOIHE
JocTaTovHa Uil (POPMHUPOBAHUS CUTHAJIOB YIIPABIICHUS, SHEPTHS KOTOPBIX B JFOOBIX
UH(OPMAIMOHHBIX CHCTeMaxX (B TOM 4YHCIE B JAETAIBHO OIMCAHHBIX CHCTEMax,
UCTIONB3yeMbIX B TEXHHMKE) Ha HECKOJBKO IOPSIKOB MEHBIIE 3HEPIHU CHUCTEMBI B
LIEJIOM, OTIPEZESIEMON MOIIHOCTBIO HCIIOTHUTEIBHBIX OPTaHOB MIIH YCTPONCTB.

2 ... He#ictBue KBY — u3mydeHHs... HE 3aBHCHT OT €ro WHTEHCHBHOCTH B
IIUPOKUX TIpeaenax... Takol XapaKTep 3aBUCUMOCTH JIEHCTBUS OT MHTEHCUBHOCTH
neiictByromiero  QakTopa XapakTepeH i HMH(QOPMAIMOHHBIX  CHCTEM H
omnpenensiercs crenupuKon pomecca yrpasieHus. [eno B ToM, YTO HHTEHCUBHOCTb
MOXKET M3MEHATCS MOJA BIMSHUEM DPa3HBIX (AKTOPOB, HE MMEIOIIMX OTHOMIEHHUS K
yIOpaBiasieMbIM TpomeccaM (M3MEHEHHs B IIapaMeTpax JHMHUH Iepenayd,
MIPUEMHUKOB W Tp.), W, €cIM OBl YNpaBIisioOiee NEHCTBHE 3aBUCENO OT 3THX
W3MEHEHHH, CUTHAJbl YNPaBJICHUS CTAHOBWINCH OBl HEAJEKBAaTHBIMH YCIOBHSM
paboTHI yIPaBISEMbIX CHCTEM.

«3 ... TloporoBelii XapakTep 3aBHCUMOCTH OHOIOTHYECKOro 3PdeKTa OT
WHTCHCUBHOCTH OONy4YeHHA... SBISAETCSA HEOOXOMUMBIM  YCIOBHEM PabOTHI
MH()OPMAMOHHBIX CHCTEM, NPH HEBBINOIHEHWH KOTOPOTrO MX paboTa MOCTOSHHO
Hapymiajgach Obl BHSITHUMH HABOJKaMHM U IIyMaMH. [1oporoBeIil Xxapakrep AeHcTBHS
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MOXET HMETh MEeCTO M TP DHEpPreTHYecKuX (OnpenesieMblX —JHeprueit
nercTByroniero (akTopa) BO3JEHCTBHAX, HO B JTOM Ciydae... JalibHeiiiee
TIOBBIIIIEHNE MOITHOCTH U3MEHSIET OMOIOrnaecKuii 3P dexT.

4. XapaxTep OMOJIOrHYECcKOro OTKIIMKA OPTaHU3Ma 3aBUCUT OT YaCTOTHI PEATEHO
BO3/ICHCTBYIOIIMX HAa HEro BOJH, NMPUYEM KaKJ0€ KOHKPETHOE IEHCTBHE HMEET
MECTO JIMIIb B Y3KUX IOJIOCaX YacToT... VIHBIMM CIOBaMH, 4acTOTHI KOJIEOaHWiA
OIIPEIEIISIOT XapakTep ACHCTBUSI PacCMaTpUBAEMBIX M3JIYyYEHHH HA OpraHu3M, T.C.
YacTOTa SIBJISIETCS] HOCUTETIEM MH(OPMAaLIUH.

5. Pe3oHaHCHbIE 4YacCTOTBI, Ha KOTOPHIX MMEIOT MECTO OIpE/e/ICHHbIE
Ouonorndeckue S(QGEKTH, CTPOro BOCHPOW3BOAMMBI TIPH  BOCIPOU3BEIECHUU
YCIIOBHH dKCcriepuMenTa. Takast 4eTkast 3aBUCUMOCTb JIEUCTBUSI OT KOJINYECTBEHHOTO
3Ha4YeHHss WH(OPMALMOHHOTO TpH3HaKa (KOTOPHIM B JIAHHOM Ciydae SBISETCS
YyacToTa KojieOaHni) xapakTepHa st THPOPMAIMOHHBIX CHCTEM, TpeTHa3HAYeHHBIX
JUtst 00paboTKH OOJTBIIOr0 00BeMa MH(DOPMALIUH.

6. V3noxeHHsle B M. 2-5 0COOEHHOCTH BCETAA MPOSIBIISIOTCS COBMECTHO. MPHU
9TOM €CJIM HMMEET MECTO HEe3aBUCUMOCTb... 3(ddekra or momuoctn OMU, TO
HaOJII01aeTcsl M Pe30HaHCHAs 3aBUCUMOCTh OT 4acTOThl KojeOaunuii. Takum oOpazom,
peub HIEeT He O ciaydailHoM Habope (akToB, a 00 uX TIyOOKOH B3aUMOCBSI3H,
orpeesieMol criequ(UIeCKUMHA 3aKOHOMEPHOCTSIMUA Pa0OThl MH(OPMAaIIOHHBIX
CHCTEM.

7. WndopmanuoHHass OCHOBa HAONIOJAEMBIX SIBJICHUH XOpOIIO OOBSCHSET
[IPUYUHY TOTO 4YTO W3MCHEHMs JKMBBIX TKaHEH, BO3HMKAIOIIME B pPE3YIbTaTe
o0nmydeHHs, He HaONIOJAIOTCS B CHOydasx, €CIM TKAaHH OOIydaroTcsl Iocie
MIPEKpPaIIECHNs] KU3HEAEATECIbHOCTH: B HEXUBBIX TKAHSIX CHUCTEMbI YIPaBJICHHS HE
paboraror.

8. Kak yxe orme4anoce..., aeiicteue MU pemaronium o0pa3oM 3aBHUCUT OT
HCXOJHOTO COCTOSIHMS OpraHu3Ma. Tak, €clli B MCXOJHOM COCTOSHHHM HEKOTOpas
(GyHKIMA opraHM3Ma ociablieHa MO CPaBHEHHIO C HOPMOH B HECKOJNBKO pa3, TO
o0ydyeHHeM €€ MOXKHO ITOJHATH MPUOIM3UTENHHO B TO JKE€ YHCIO pa3, B TO BpeMs
Kak Ha TeKylee (pyHKIIMOHUPOBAHHE 3[J0pOBOI'O OpraHU3Ma TO JKe caMoe 00JIydeHre
(bakTryecku He JeicTByeT... M 9TO MOHSATHO, TaK KaK OJHONW W3 BaXKHEHIIMX
¢GyHKIMA MHQOPMAIIMOHHBIX CHTHAJIOB B OpPTraHW3Me SBISCTCS IIOJJICpiKaHUe
romeoctaza. (['omeocra3 — COCOOHOCTH OHMONOTHYECKHUX CHUCTEM IPOTHBOCTOSTH
M3MEHEHMSIM M COXPAHATh OTHOCHTEIIFHOE ITOCTOSTHCTBO COCTaBa M CBOKCTB)

9. To, gto mpu Bo3aerictBuE OMI Ha OpraHW3MBI JOCTATOYHO OOJBIIOTO
pa3Mepa IEHCTBHE 3TOTO OOJIYdEHHS] MOXKET CKa3aTbCsl Ha OpraHax, yJaJieHue
KOTOPBIX OT MecTa OONYUEHHs HUCKIIOYaeT MPSIMON DHEPreTHUYecKHid dPQEKT..., ¢
TOYKH 3PEHHS HM3II0KEHHOH THUIOTE3bl €CTECTBEHHO: B €IWHOW WH(OPMAIMOHHON
CHCTEME >XHMBOTO OpraHW3Ma CHTHAJbBI, TNEPHOJMYECKH YCHIMBAaEMbIE 3a CUeT
SHepruu Merabonm3ma (0OMEHa BEIIeCTB), MOTYT PacCHpOCTPAHITHCS MO KaHajIaM
CBsI3M Ha OOJBINIHE PACCTOSHUS. Y CHIIEHHE CIa0BIX CHTHAJIOB HE TpeOyeT OOIbIInX
3aTpaT SHEPTUH U COBMECTHMO C SHEPT€THIECKUMH BO3MO)KHOCTSMH OpTraHu3Ma.
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10. ’)KuBble opraHiu3Mbl B €CTECTBEHHBIX YCIOBUSIX HE ITOJBEPIatoTCs NEHCTBUIO
MOHOXPOMAaTHYECKUX AJIEKTPOMArHUTHBIX M3ITyY€HUH MUIJIMMETPOBOrO JHara3oHa
BOJIH, TIOCKOJIBKY B OKpY)KAaIOIIEH Cpese OHM OTCYTCTBYIOT. Kakum ke oOpa3om Bce
OpraHM3Mbl OT OakTepuii 1O 4YelOBeKa B XOJ€ OSBOJIOINHMH BBIPAOOTAIH
cnenuduyeckyo (3aBHCAIIYI0O OT 4YacTOThl KONEOaHWil) peakuuio Ha 93TH
n3nydenus?... VHpopManmMoHHOW rumore3e MaHHBIM (akT HE MPOTUBOPEYHT...
Hanmmume Takux >ke W3IydeHMH B OKpYXKaloOIeH cpeae Hapymano Obl pabory
nH(OpPMAIMOHHOM CHCTEMBI OpraHM3Ma, BHOCS mMoMexu. [103ToMy HCIoNib30BaHUE
BO BHYTpeHHEHl WH(OPMAIMOHHON CHCTEME CHIHAJIOB YIPABIICHUS, B KOTOpHIC
MIPUCYTCTBYIOIINE B OKPYXKAIOIIEH cpeae M3IydeHHs NMpeoOpa3oBaThCs HE MOTYT,
OUOJIOrMYECcKH 1IeNeco00pasHo.

11. C Touku 3peHust 000CHOBaHHS MH(POPMAIIOHHOW MPUPOIBI aericTBust MU
Ha OKMBbIE OpraHM3Mbl HEMaJOBaXHO TO, 4YTO HMH(MOPMATHBHOCTb W
nH(opMalMoOHHass IEHHOCTh JHEprvM (OTHOIIEHHE KOJMM4YecTBa 0OpabaThiBaeMoit
UH(OPMALIMK K SHEPreTUYEeCKUM 3aTpaTaM Ha e€ o0paboTKy) Ui MUJUTUMETPOBOTO
JMana3oHa HCKIIOYUTENBHO BBICOKM, B YaCTHOCTH, CYIIECTBEHHO IPEBBIMIAIOT Yy
JKMBBIX OPraHU3MOB 3HAYECHUsI YKa3aHHBIX ITapaMeTpoB Juist onTudeckoro i CBY —
JMana30HOB.

12. CtpoeHue pa3aHyHBIX KUBBIX OPraHU3MOB, HAUMHAS C OaKTepUH U KOHYAs
YeJOBeKOM, Ha ()YHKIIMOHHUpOBaHUE KOTOphIXx DMU Moryt okaszaTh BO3ZIEHCTBUE,
COBEpLICHHO pa3nuyHo. Jlake y ONHOrO M TOro K€ BUAA OOJTY4eHHEM MOXKHO
JOOUTHCS N3MEHEHHs CaMbIX pa3HbIX (QyHKIME... Henb3st cebe mpeactaBuTh, 4TOObI
y BCEro MHOroo0pa3usi M3MEHEHHH, HaOIIoJaeMbIX NMpH OOIYy4eHHH Pa3IH4HBIX H
OJMHAKOBBIX OPraHU3MOB, MEXaHU3M Pean3ali 3TUX M3MEHEeHHH Obl1 oOmum. B
TO K€ BPEMs H3JIOXKEHHBIC BBIIIE COOOpa’KeHUs, NMPUIMCHIBAIOIINE HaOII0gaeMble
3aKoHOMepHOCTH JedcTBust OMU uHbOpMAaIMOHHONW (YHKIIMU 3TOr0 JIeHCTBHS
OOBSACHAIOT ~ IOCTaBJICHHBIH  BONPOC  COBEPLIEHHO  €CTECTBEHHO:  o0mue
3aKOHOMEPHOCTU PabOThl HH(OPMALIMOHHBIX CHCTEM (@ TONBKO O HHUX IO CYIIECTBY
U IJja A0 CHX TOp pedb) JOJKHBI BBIIONHSTHCS, Kakue Obl MEXaHU3MBbl HHU
TPUBOIVJIN B ICHCTBUE CUTHAJIBI yIIpaBieHus». (ctp. 15-18).

I[IOCJIECJIOBUE

Texkct Opomrops! (KpaTKuii 0030p U TPU MPHIOKEHUS K HEMY), HE 3aIHIICHBI
ABTOPCKHUM IIPaBOM H CBOOOIHBI [T BOCIIPOM3BEACHHUS B JIIOOBIX (popMax.

Kaxnp1it MoXeT, He IpUCBanBasi aBTOPCTBA, HE MEHSS COICP)KAHHSA M COXPAHSII
JAHHOE TIOCIIECIIOBHE HEM3MEHHBIM, THPAXHPOBATH OpOILIIOPY JIFOOBIM CIIOCOOOM,
MIOJTHOCTBIO WM TIO YaCTSIM, W PaclpOCTPaHATh, OECIIATHO WIIM 3a JICHBIH, Kak
MIOCYNTAET HYKHBIM.

HeiicTByiiTe, yaauu BaM.
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