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Ha 00J10:KKe

1. CocraBneH aBTopoM, AJiekcaHapoM MaraHieBbM. Pasnmuanbie 001acTi BO3AEHCTBUS TICH-
XOTPOHHBIX YCTPOWCTB: BBI30B T'OJIOBHOW OOJIM M CTMpaHUE MaMsTH, KOJMKHU B IOJIOBE U BBEJCHUE
HaBSI3aHHBIX MBICJIEH, IPUBE/ICHUE B COCTOSIHUE CTPEcca, MOJIaBJIeHne COOCTBEHHOTO MHEHM 1, BBI30B
9KCTPACEHCOPHBIX CBOMCTB M COCTOSIHUSA M(POPHHU, BHI30B MOJABJISAIOLIETO CTpaxa.

2.Apredakt apeBHero Erunta, yakpbel opraHu3ma, BCEro 22 4akpbl U BO3JEWCTBUE Ha HUX
PE30HAHCHBIMM YaCTOTaMHU OT KOPOHBI B BUJIE CIUTIOCHYTOIO I1Iapa, a TAKXKe OT JKe3/la B BUJE ya3a,
HACTpOMKa 2JIeMEHTaMH BHU3Y.

3.Tepus aBropa. Cxema (hopMHUpOBaHHSI B OPraHU3MeE YeJIOBeKa, 00IaJaloIIero SKCTpaceHcop-
HBIMU CLIOCOOHOCTSIMH, YJIbTPA3BYKOBOTO U JIEKTPOMAarHUTHOTO U3JTyYeHUSI.

4.CUMBOJIM3M B JPEBHUX ETMIETCKMX M300paXEHUSX: YEJIOBEK B BHJE JIKeda C YETbIpbMs
IUIACTUHAMM — YaKpaMH U BO3JEWCTBUE Ha HEro C JABYX CTOPOH Ya30B C KaMEPTOHAMU BHM3Y IS
HACTPOUKHU.

5.Pe3onancs! lllymana — cBepXy, pUTMBI TOJIOBHOT'O MO3Ia — CHU3Y. J[IBE CTPEJIKY — BO3AEUCTBUE
1J151 TICU-TEXHOJIOTMH B ABYX OOJIACTSX.

6.Papaon i [1ocBSIIEHHBIN, CUAAIIIA Ha KPeclie C yCHIMTEIEM MBICTIEH 1 aTpruOyTaMuy H3ITy-
YeHUs W IpueMa: ypeil (MetalMuyeckasi 3Mesl Ha KOpOHEe — aHTeHHa), aHX B MPaBOil pyke — JJis
HACTPOMKH, ya3 B JIEBOW pyKe — [JIs1 aKTUBALMU U Nlepe/laye CUTHAJIOB; KOPOHA C PE30HAHCHBIM IlapH-
KOM, HACTPOEHHBIM Ha OCHOBHYIO KM3HEHHYIO YaCTOTY JUIsl IOCTUXKEHUS TOMEOCTas3a, T.e. ONTUMAaJlb-
HOU CBSI3M YEJIOBEKA C OKPYKAIOLIEH CPeIou.

7. Tenenatnueckas nepejgaya MbICJedl U BHYILIEHUE CBOMX MBICIEN yepe3 pyKH, 4epe3 ypeu
Ha KOpOHAax M ya3 ¢ HacaJlKo! aHXxa.

8.CocrasisieH aBTopoM. Ilepenaya Mbiciel Ha pacCTOSAHUE M IIPUEM YyKHMX MBICJIEH. AHTEHHA
B BUJIE ypes (MeTasIMUecKOl 3Mer Ha KOPOHE), PE30HAHCHI B KOPOHE, U3JIyYeHUe OT PYK.



A. MaraHues. <<HCHX()I'])()HMKH — YIIpaBJICHUE CO3BHAHUEM, CPABHEHUEC C TEXHOJIOTMAMUA OPEBHUX LBWIA3ALIAN»

BBenenne

[cuxoTpoHHOE BO3/IEHCTBME OCHOBAHO HA M3MEHEHWU CO3HAHMSI U COCTOSTHUSI OpPraHu3Ma.
MHorve CBSI3bIBAIOT 3TO BO3/IEHCTBHE C IICKMXOTPOHHBIM OPYKHEM, HalpaBJIeHHbIM Ha 30MOUPOBAHUE,
MOJaBJIEHNE CO3HAHUS U 4yesioBeka. Ha camoMm fiesie, MCHXOTPOHHOE BO3/IeliCTBHE HANPABJIEHO
KaK Ha CO3MJaHie, TAaK U HA pa3pyuieHue.

B HanpaBneHnu co3uaHusl BXOOUT JieUeHHe, JOCTUKEHNe TOMeOCcTas3a — ONTUMAIBHOTO MPU-
CITOCOOJICHU ST OpraHU3Ma K OKPY’Kalollel cpejie U ONTUMAaJIbHOTO camoperyiupoBanusi. Kpome toro,
co3ujaresibHasl MCUXOJIOrMYecKasl JesiTeIbHOCTb 3aTParuBaeT BbISIBJIEHUE MOPOKOB: HAPKOMAHOB,
QJIKOTOJIMKOB U JIIOAEW C IPyrMMH BpelIHBIMU MpPUBBIYKaMU. BaxHasi yacTh — JiedeHue OT pa3HbIX
OoJIe3HEN.

PaspymmmrensHoe HanpaBieHre OYeHb Pa3HOOOPA3HO, U MOPOoM ykacHO. OHO He TOJIbKO U3Me-
HSIET COCTOSIHUE BCETO OpraHu3Ma, HO TIO3BOJISIET 30MOMPOBATh YeJIOBEKa, CTUPATh MAMSITh, HABSI3bI-
BaTh CBOIO BOJIIO. IMEHHO K 9TOMY HampaB/IeHHIO OTHOCUTCS CO3/IaHUE U3 YeJIOBEKa BOMHCTBYIOIIUX
POOOTOB — pa3pyImTeseH.

IIcu-opy:kne — 0COOEHHOCTh TPEThEro ThicsTueJeTHsi. BOWHBI ClIeqyIoIIero moKoIeHuUsI
OymyT BecTHCh Oe3 NMPUMEHEHHs MeXOThI, aBhalui, O0MO U apTUJUIepHU, U HE Ha 3eMJie, Ha BOIe
Y B BO3/IyX€, HO B POCTPAHCTBE CO3HAHUS 1 MIOICO3HAHM S TPOTUBHUKA. JTO 3HAYUT, YTO aTaKe MOJ-
BEPrHyTCsl HE BOWCKOBBIE MOAPA3Ie/IeHUs] UM UH(PPACTPYKTypa Bpara, HO €ro ym, YecTb U COBECTb.
[Tpu oMol MCU-TEXHOJIOTHI yXke ceiyac peabHO MOAABIATh BOJIO U pa3pyllaTh MCUXUKY.

Ocoboe HarpapieHHe B IICUXOTPOHHOM BO3JIEHCTBUM — 3TO JOCTUkKEHHE CaMOCOBEPIIEHCTBO-
BaHMS ¥ IPHOOPETEHNE SKCTPACEHCOPHBIX criocoOHocTell . K aToMy nopory Bo3ieiicTBre ojo-
111eJ1 OCHOBATeJb BCEr0 3TOr0 HAMpaB/IeHHs, HAIll OTEYEeCTBEHHBIN yueHbll, akageMuk Urops Bukro-
posud CmupHOB (1950 — 2004).

ITo 3HauMMocTu nesaTeabHOCTh akaaemuka Mropss CMUpHOBA MOKHO CPaBHUTD C pe3y/ibTaTaMu
TBOPYECKOTO U M300pETaTeIbHOrO CO3UAAHUS OCHOBATENIS] KOCMUYECKOTO HAMpaB/IeHUs akaeMuKa
Cepres ITaBnoBuya Koponesa. M 310 1eiicTBUTENBHO TaK. YUeHbIe CPABHUBAIOT PE3YJIbTAThI JESTeb-
Hoctu WM. B. CMupHOBa ¢ n3o0peTeHreM siiepHOi OOMOBI 1 OCBOEHUE KOCMOCA.

Mmuorue padots 1. CMupHOBa 10 cux mnop 3acekpeueHsl. Paccekpeuenst yepes 50 sieT uiiib
oOnacTu BO3IEUCTBUs. XOTS, B ToAbl paspylueHuss B Poccum, B Hayane 90-X MHOTHE 3aKpbIThIC
cBenenust npocoumnuch B CMU. Ananorus pesarensnoctu M. B. CmupnoBa u KoponeBa kaca-
eTcsl U MepCreKTUBHBIX HarpaeieHuil. KoponeB meutan o nonerax Ha Mapc u JIyHy U Moaroras-
nuBan 6asy. Ero cmepth nomernana stomy pasputuio. CMUPHOB MeUTal O CO3[JaHUU armapaTypsl
TS IOCTHKEHUSI SKCTPACEHCOPHBIX CIIOCOOHOCTEH, HO €r0 PaHHsIsI CMEPTh TaKXke IMoMeIaia STOMY.
[ocne N. B. CmupHOBa, €ro MHCTUTYT CHavyaJla BO3IJIaBJIslIa €ro CYNpyra, a 3aTeM OH ObLT BOOOIIEe
3aKPBIT.

[Toyemy-To y aBTOpa 9TOI KHUTY CKJIA/ILIBAETCS BIIeUaT/IeHHe, YTO FeHUH MCUXOTPOHHOI'O BO3-
nevictBus Mrops BuktopoBru CMUPHOB ymep B 54 rofa He CiTydaitHO, a eMy TIOMOIIIY 3apyOeKHbIe
KOHKYPEHTHI.

ABTOp 3TOM KHUTH, AJleKcaHAp MaTaHIeB OCBSATHII MHOTO BpeMEHH U3YyUEHHIO U HCCIIeI0Ba-
HUIO TEXHOJIOTUM JIPEBHUX LIUBWIM3ALMNA, KOTOpPBIE MPUBEAEHBI B ero KHurax [1 — 41]. Cpeau Hux
€CTh IMOHEPCKUE HAIPABJIEHUS U OTKPBITUSI, HATIPUMED, PACKpbITUE KajeHaaps B TuyaHako, BbIsIB-
JieHue HOBOW TEXHOJIOTUH JIEBUTAIIUM WJTU TIOJIETOB B BO3[yXe KAMHEN M MEraJuTOB U MHOTO€ JIpy-
roe. Cpeny 9TUX aBTOPCKUX pabOT ecTh ONMCAHUE TeXHOJIOTHIT IPeBHUX MBUJIN3ANHil, 0CHO-
BaHHBIX HA BO3/eiiCTBHU HA NCHUXUKY YeJOBeKa, Ha BIMSHUE HA OTAENbHBIX JIOACH U cpasy
Ha MHOTHE MAacCCHI C 1IeJIbI0 TIO/IaBJIEHUS BOJIM U 3aBOEBAHUS, 4 TAKKE C I1eJIbI0 JISUSHUs U YTy UIlIeHUSs
cocrosiHus. Herpapaa v, Bce 3T0 HAIOMUHAET HAIPaBJIeHUsI COBPEMEHHBIX paboT B MHpE MO TICH-
TEXHOJIOTUSIM ?
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Hpyrue uccnenosatend U M. B. CMupHOB nucaau o NpUMEHEHUM BO3JEWCTBUS Ha CO3HA-
HHE B JIpEBHUE BpeMeHa. ABTOpP 3TOM KHUTH, Onaronapsi HAaKOTUICHHBIM M HApaOOTaHHBIM 3HAHUSIM
M0 JPEeBHUM TEXHOJIOTHSIM, YKa3bIBaeT KOHKPETHBIE CIIOCOOBI MPEe/ICTaBUTENIeN APEBHUX LIUBIIIN3A-
WA, HAaIlpaBJICHHbIE HA BO3JIEHCTBUE KaK HA OTAENbHBIE JIMYHOCTH, TaK M Ha Macchl Jioei. OHM
OyIyT yKa3aHbl B 3TON KHHTE.

CCCP u Poccus aBasiiorest auepaMy B MUpe B HallpaBJeHUH IICUXOTPOHHOIO BO3-
aeficTBus. [1py ToM, y Hac peBaIMpyeT MUPHOE CO3UAATEIbHOE HallPaBJICHUE, XOTs IIPUCYTCTBYIOT
OINBITHL ¥ C APYIMM HallpaBjieHMeM. B 1pyrux crpanax, HanpuMmep, B AMepuke, Anonun, AHmmu,
Ha000pOT, pa3pylIUTEIbHbIE CIOCOOBI BIIEPEIH.

A BOT MOSIBUJICS HAIIl yBa)KAaeMBbIi OMITOHEHT.

— Oro! Bsl pemmiy packpbITh TeMY, 32 KOTOPYIO MHOTHE CJIOKIITH rosioBel! He Gountech?

— YueHblil Bceria CTOUT Mepejt MpoOJieMOi: pacKphITh HAHICHHBIE PE3y/IbTaThl MITH XKe CKPBITh
UX, YYUTHIBasi HATUCK KOHKYPEHTOB.

— KakoB e Bali HaTUCK, Ha YTO BBl CTIOCOOHBI?

— Harre opysxue, 310 JIoTMKa, CHCTeMaTH3alus1, N300peTaTeIbHOCTh, UCCIEA0BAHUS U TOJIBKO
OOBEKTHBHBIE JAHHbIE.

— Horyctum, a BBl 3HaeTe, YTO OCHOBAaTeNb NICUXOTPOHUKH, Hall akaaeMuk ropp Bukropo-
B4 CMupHOB, npoxui Bcero 54 roga? OH CHMIIBHO KOMY-TO Mellall, BOT €r0 M He cTayo. 31ech
MO’KHO IIPUBECTU OJHO3HAUHYIO aHAJIOTHIO ¢ JeAaTeabHOCThIO akagemuka Cepres IlaBnosuua Kopo-
nesa. He crano KoposieBa 1 3aTOpMO3HIIMCE HA MHOT'O JIET IIPOrPAMMBI [0 OCBOEHUIO HAIIMMU COOTeE-
yectBeHHrKaMu Jlynsl 1 Mapca. He crano M. B. CMupHOBa 1 BCKOpe ObLT 3aKPBHIT €ro MHCTUTYT
¥ Ha MHOTO JIET 3aTOPMO3MJIACh ITporpaMma Mo NproOPETEHHIO SKCTPACEHCOPHBIX CIIOCOOHOCTEH.

OnmoHeHT BIPYr CXBATWIICS 3a TOJIOBY: «Bcsl 9Ta TeMaTuka 3aKpbiTasi, CEKpeTHasl U JIake
COBEpLIEHHO ceKpeTHas. [la ¢ Bac rojioBy CHUMYT, €CJIM YTO-TO IPOCOYMTHCS 3aKPBITOE.

— YBakaeMblil ONIIOHEHT, a BBl 3HaeTe, YTO MH(pOpMAIUs yxke JaBHO MPOCOYMIACH, OCOOEHHO
B rogpl nocie pasBaia CCCP, korpa cranu mycKaTh MHOCTPaHHBIE JIeJIerallii Ha 3aKPbIThie 00b-
exThl. B CCCP cymectBoBaiu 20 HayYHbIX LEHTPOB 10 PAa3BUTHUIO IICU-TEXHOJIOTUH, a MU pa3-
Baste CCCP, moutH Bce 3TH LEHTPhl ObUIM 3aKPHITHL. A 4TO ke Jaibine? [lanbie, mocie pas3pajia
aMEpUKaHIIEB JIOMYCTHIIM MPAKTUYECKH 10 BCE 3aKPBITHIX OOBEKTOB, M BCS TIOJHOTOTHAS BCILIbLIA
Hapyxky. He Bepute? Ceituac s1 packpoio BaM I7a3a. 1, aBTop 310i1 KHUTH, AJlekcanap MaraHies,
Oynyun HadampHUKOM Jabopatopun B CCCP, e3ami 1o 3akpeIThIM KOMOMHATAM aTOMHOUM SHepre-
TUKU. YTOOBI TOMACTh B OT/AENBHBIE IIEHTPH HEAOCTATOUYHO OBUIO MMETh JOMYCK BBICHIEro rpuda
CEKPETHOCTH, a HEOOXOOMMO OBUIO UMETh OTIeIbHOe pasperneHre MunucrepctBa. M uto BH qyma-
ere? INocme pa3zBana CCCP BIpyr Ha caMbIX 3aKPBITHIX KOMOWMHATAaX TOSBUJIMCH aMepHKaHIIb! 5
ObLT B yXkace, Ha MPEANpUsITHE, Ha KOTOPOe HYXHO ObUIO MOJrofa KIaTh JAJS MOMy4YeHHs paspe-
nieHus1 13 MuHuCTepCTBa, MO TEJIEBU30PY MOKa3bIBAIM JieJleraliii aMepuKaHUeB. Y MeHs BOJIOCHI
craHoBUJIMCH piOoM! CraBa Bory, 4To B mocieiHre rofpl BCe 9TO NPUKPHUIA, U BEPHYIUCH K Tep-
BOHAYaJIbHOMY COXPAHEHUIO POCCUICKOTO MPUOPUTETa M CEKPETHOCTH. AHAJOIMYHO MPOU3OILIO
U C TEeMaTHKOM Ncu-TexHosnoruid. B roapl nocie paspana CCCP, undgopmaliys o caMblx HEBEPOSTHBIX
Y 3aKPBITHIX M300PETEHUSIX B 00JIACTH TICUXOTPOHUKH MPOCOYMIIUCH B OTKPHITYIO TIevath. S ynoBie-
TBOPUJI Ballle JIIOOMBITCTBO?

— Haxe Oonbine, yeM HyxHO. OJJHaKO, 51 Ha TO U OIIOHEHT, YTOObI BAaC KPUTUKOBATh. PaHbIe
MUCAJI, YTO MOCse 0OpadOTKU CIOPTCMEHOB, €IyIIUX Ha OJIMMITUA/TY, MHOTHE U3 HUX 3aBOEBBIBAJIH
30510ThIe Mefasu. [Ipu 3ToM pedsb Bestach 0 MCUXOJI0rMYeCcKor MoAroToBke. A uto ceituac? Bepaemcs
k ommmnuaze B Tokuo. [lepByto Menasb, KOTOpYIO 3aBOeBajla pOCCUiicKas KoMaH/a, Obula cepeOps-
Hasl MEAAJIbIO B COPEBHOBAHMM 110 ITHEBMATUYeCKO BUHTOBKEe AHacTacuu [asamHoi. OHa cHavasa
orepexasa KUTassHKY, a B MOCJIeAHEM BhICTpeie monyumia 8,9 6ayio, a kutasaka 10,7. B pe3yib-
tare ['anammna 3aHs1a TOJIBKO BTopoe Mecto. Bot Teneps s Bac cripammBai: «[louemy He 06pado-
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Taym ncuxuky AHacracuu ['anammboi Ha modeny? Tlouemy oHa jnporHyna? Bam He Kaxercs, 4To
KHUTAWCKHUE CITYKObl HACTPOMJTH CBOIO CIIOPTCMEHKY Ha 10Oy MyTeM BO3JCUCTBHUS Ha TICUXUKY ?

— VBaxaemsblil onnoHeHT! Mbl BUIUM, KyJa Bbl KJIOHHUTE, K pe3y/bTaTaM COBETCKOrO NepH-
ofa, koraa nocie paspasia CCCP nmpocounnack nHGopMaIust O BO3AEUCTBUM HA TICUXUKY OJTUMITHIA-
1IEB C LIEJIBI0 JOCTMKEHHUsI YCTOMYMBOCTU TICUXUKHU U He OOSI3HU CTPECCOBBIX cuTyaruid. OJJHaKO, MbI
MOEM IPUBECTU C ITOM Ke, AMNOHCKOW OJIMMIIMaabl U gpyroil npumep. Hama coprcmenka Buk-
TonvHa BanapaiikiuHa B COpeBHOBAaHMHU 1O IMTHEBMATUYECKOMY ITUCTOJETY MPOUTpPbIBAJIa KUTASIHKE,
HO B ITOCJIE/IHUI BBICTPEJT YK€ KUTasiHKa APOTHYIa U TOy4nsa Bcero 9 6ayuios, a Buktonuna moiy-
ymia 10,4 0YKOB M cTajia 30JI0TOUM OJMMIMICKON YeMIMOHKOU. B 3TOM mpriMmepe, BaM He KaxkeTcs,
YTO KUTANCKKE CITyKObl HE HACTPOWJIM CBOIO CIIOPTCMEHKY Ha 1moOey MyTeM BO3JEHCTBHS Ha TICH-
XUKY?

— Tak moxeT, Haim HacTpouu Bukronuny?

— D10 U3 obnmactu Aoragok. JlaBaiTe JOroBOpUMCs, YTO OyAeM OYEeHb-OUEHb OCTOPOXKHBI
C BBIBOZIAMH M He OyJieM JieniaTh MpexkJeBpeMeHHbIe U He 000CHOBaHHbIe. Besi TemaTHka o peasnmsa-
UM TPUOOPHON YaCTH TICU-TEXHOJIOTUSIM 3aKpbiTast. Ho 1o TeopuH 1cH-TeXHONIOTHAM U pe3yJibTaTaM
BO3/ICWCTBUS 9Ta TEMATHKA OTKpbITasi, He Mpapja Jin? VIMeHHO 03TOMY MOSIBUJIACH JaHHAS KHUTA.

OnmoHeHT cenan KUCIyIo (pU3MOHOMUIO, Kak OYITO CheJl JIMMOH, U HE OJIUH.

— CMoTpurte He mepernyTaiTe 3TH odnacTy, moMHute cynpOy renusi Mropss CmuproBa! Ecin
TeMaTHKa TaKasi CKPBITAasi, TO 3a4€M BbI TUIIUTE 00 TOM KHUTY ? U /17151 4ero Bam Hy’KHO COBPEMEHHbBIE
TICU-TEXHOJIOTMM CBSI3aTh C TEXHOJIOTUSIMU JIPEBHUX LIMBUIN3AIUN ]

— Hoporoii onmoneHT! Yem Oosbilie s BHUKAID B TEXHOJOTUM JAPEBHUX IUBWIN3ALUN, TeM
OoJIbIIIEe YIUBIISAIOCH UX HEOOBIYAHBIM BO3MOXHOCTSIM U CIIOCOOHOCTsIM. $1 Harmmcan MHOTO KHUT [ 1 —
41] mo OpeBHUM TEXHOJIOTHSM M 3asiBJISIO CO BCEH OTBETCTBEHHOCTBIO, OCHOBAHHOW Ha TITyOOKHX
UCCIIEOBAHUAX, YTO B APEBHUX TEXHOJIOTUSIX MHOI'O TAKOTO, YEr0 HE MOTYT cziesaTh cenvac. Hanpu-
Mep, aKTUBAIIMIO BaJKPBI WUTH AKTUBALIMIO KPUCTAJUIA IPEBHIE ATJIAHTHI ¥ TUTIEPOOPEHIIbI MOTJIH MTPO-
M3BECTH CBOMM II0JIEM, a ceiiyac TakuxX CrocoOHocTel HeT! BepHee, X KpaifHe MaJio ¥ 3HaHWe JIPEeB-
HUX TEXHOJIOTMH MO3BOJISIOT IBUTAaThCs BIEpe], U YIydllaTh Ballld CrOCOObI M ycTpoiicTBa. M Bcé
3TO COBEPIIEHHO OTKPBITO 151 McCleioBaTesiei !

— Ara! BBl CKazajiM, 4TO UX KpaiiHe MaJjo, MOJy4aeTcs, YTO BCE-TaKH, TaKue UHAUBUIYYMBI
y Hac ecTb. Tak mouemy e He U3ydaTb UX BO3MOKHOCTH?

— Ox, Kakoy 3aMeyaTesIbHbIN OMIMOHEHT HaM JIOCTAJICS, YTO HU BOMPOC, TO B AecaTKy! Bee nemno
B TOM, YTO TaKMX MHIUBHIYYMOB BO BCEM MHpe eAUHUIIbL. [IpoBOSAT HCCIenoBaHus UX CIIOCOOHO-
CTEH U TYT K€ 3aKpbIBAIOT Bce pe3ynbTarhl. B Poccum Takux oTKpbIThIX MaTepuanoB HeT, a B CCCP,
KaK HU YIUBUTEJIbHO, IPOBEJIU KOMIUIEKC uccienoBanuii ¢ Hunens Kynarunoii. Pe3ynbrathsl e€ crio-
COOHOCTEH TOATBEPIVIIN JOKYMEHTATIbHO BEAyIHe aKaJeMUKU TOTO BpeMEHU. ABTOP PacKphIBaeT
IJIaBHBIE PE3YJIbTAaThl, TAK KAK UIMEHHO 3TH Pe3y/IbTaThl a1 BO3MOKHOCTb PACKPbITh TEMATUKY U3TY-
YEHHs IEKTPOMAarHUTHBIX BOJIH OT YyeJloBeKa!

— Bor Tak! be3 uccnenosanuii B CCCP Hukyna!

— VBaxaembiil onnoHeHT! M. B. CMUpPHOB Tak:ke MCHOJIb30BaJl 3HAHWI JPEBHUX, HO OH ke
TIOIIEJT U JIAJIbIIIE, CO3/1aB YHUKAJIbHBIN MH(OPMAIIMOHHBIA MaTepyall, COIepKallluil My3bIKy U BO3-
JeWCTBYIOIIME UMITYJILCHI Ha IICUXUKY. OH pa3padoTat aJITOpUTM TaKOTO BO3/ICHCTBUS, 3TO €r0 T'eHH-
anpHas 3aciyra! B pesynpraTe 4enoBeK HaYMHAET BbIaBaTh MH(OPMALIMIO CBOET0 MO3ra HEOCo-
3HaHHO. OJIHAaKO, TIOBTOPSI0, OH HAYMHAJ C U3yYEHHs] BO3MOXKHOCTEW JPEBHUX TEXHOJIOTMM, XOTS
CBeIEHHS 00 STOM OYEHb CKYTHbIE.

— Tak, Tak! 3HauuT BHl peunu neperunonyTs Y. CMUpHOBA M PaCKPBITh MOJTHOCTBIO €10 MOJ-
HOTOTHYIO, Kacalolyocs JpeBHer nHpopmaiuu?

— U Tak, u He tak! B 3TON KHUTE paCKPBIBAIOTCS OCHOBHBIE BO3MOKHOCTH JIPEBHUX ITUBUIIU-
3alUi 10 BO3JEWCTBUIO Ha MO3T, NICUXUKY U Yakpbl. B pe3ynbraTe cTaHOBATCS MOHATHBIMUA MHOTHE
HarpaBJieHHs Ticu-TexHosornid. OJHaKo, 3a CYeT STOro MCCIIEIOBAHUS BO3MOXHO cesiaTh Oobile!
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Mo:KHO TIpe/icKa3aTh TaKOe Pa3BUTHE MCH-TEXHOJIOTHI, KOTOPbIe COBEPIIIEHHO cefivac He Pa3BUTHI,
HO OHU OBbLIM y JJPEBHUX JIIOJCH WIN APEBHUX IPHIIICITBIICB.

— Ara! Bot mbI no6pasnuce u 1o nipuinesnsiieB! He ciuimkoM iu MHOTO cefiuac rmpo HUX KHUT?

— KHur He MHOrO, a cTareit orpoMHoe KommaecTBo. Mos 3a/jaua, Kak aBTopa, COCTOUT B TIPO-
BeJICHUM KCCIICIOBAHUI ¥ BBISIBJIEHUE KaK 3aMMCTBOBAHHBIX, TAK M COBEPIIICHHO HOBBIX BO3MOXHO-
CTel 10 BO3/ICHCTBUIO Ha TICUXUKY 4YesioBeka. Beab He ciydaiiHO, Halll TeHUH MO MCU-TEXHOJIOTHSIM,
Uropr BukTopoBru CMHUPHOB CTOSUT y MOpPOTra CO3/AAHUS JIOJIEH C IKCTPACEHCOPHBIMU CIIOCOOHO-
cTaMUA. MOXHO K 3TOMY JOOABUTh, TOCTUKEHHS B APEBHUX ITMBUIN3AIMAX 110 ICHOBUICHUIO, TeJle-
MaTUU Y BO3JCUCTBHS HA MAcChl JIIOIEH CBOMM ITOJieM, COOCTBEHHBIM WM ycusleHHbIME! Pa3Be 310
HE 3aMeyvatesibHO?

— D-re-re! MoxeT U 3aMeuaresbHO, HO JOPOrOM aBTOP, MOCJE TOrO Kak BBl 3TO C/ejiaere
Y TIOJIOI/IeTe K YepTe, He MOCTUTHET JIM Bac ydyacTb CMUpPHOBa, ymepiiiero B 54 rona?

— Co Bpemen [Ixxopaano bpyno (1548 — 1600), Besinkoro MaTeMaTHKa M aCTpPOHOMa, KOTOPOTO
COXIJIM Ha KOCTpe B Bo3pacte 52 JieT 3a yueHre 0 OECKOHEUYHOCTH BCEJICHHOM, ObIJIO MHOTO 3aMeyva-
TEJIbHBIX YUEHBIX, KOTOPBIE OTCTAaUBAJIA CBOIO HAyUHYIO TOUKY 3peHus. OHM He ObUTH yIpsSIMIIAMH,
a OBUIM HACTOAIIMMHU yUeHBIMHA. VIMEHHO TaKUM TeHHaTbHBIMU yueHbIMU Obut U Cepreit [1aBnoBuy
Kopornes, u Urops Buktopouu CeMeHOB, KOTOpbIE HE PO MHOTO JIET, HO JIAIM YHUKATBbHBIN
BKJIAJl B Pa3BUTHE OTEYECTBEHHOU 1 BCE MUPOBOW HayKH !

— Hy, uro xe, noporoit aBrop! Moe BaMm TnoxeNlaHue, He yroguTe Ha KOCTep W He YTOauTe Toj
paccTpern, Kak yueHbli-ucciaeoBare/ib bapueHKo B CTaJIMHCKUE BpeMeHa. Bce-Taku, npuaepxuBaii-
TeCh TIO3UITUM TeX 3aMevaTesIbHBIX YUEHBIX, KOTOPbIE Jajlii OrPOMHBIN BKJIAJ B HAYKy U MPOXKUIN
Hemasio BpemeHH. C BaItiero paspemieHusl, s yaaasioch.

— Pa3 Ham 3ameuarteNibHbIA OMIOHEHT UCUe3, TO CaMoe BpeMs MePeUrCINTh BONMPOCHI, KOTO-
pble HCCJAEAYIOTCSI B KHUTe JIJIsl PACKPBHITUSI TEMATHKH:

— aHAJIU3 MHEHWH YUEHBIX W CHICIUAIMCTOB TI0 TICH-TEXHOJIOTHSM;

— VICTOpUSI Pa3BUTHS TICU-TEXHOJIOTUH;

— TEPMUHOJIOT S,

— CBOICTBA MCUXOTPOHUKH;

— o0nacTy BO3CUCTBHS TICUXOTPOHHBIX YCTPOUCTB;

— IPU3HAKU TICUXOTePPOpa;

— BO3MOKHOCTH 3QITUTHI OT TICMXOTPOHHOTO BO3JICWICTBUS;

— cyHIHocTb (pusuka) mporecca;

— METOJIb ¥ CPEJICTBA JAUCTAHIIMOHHOTO BO3/ICHCTBUS Ha (DU3UOJIOTHIO U TICUXUKY UYeJIOBEKa;

— OCOOCHHOCTH Pa3BUTHS TICU-TEXHOJIOTUI B pa3HBIX CTPaHaX;

— TOTOBBIE aIMapaThl JJIsI ICUXOKOPPEKIIUY ¥ CTUPAHUS TTAMSTH;

— BBISIBJICHUE BEJIMYMH YacCTOT U IPYTUX MapaMeTpoB IS TICU-TEXHOJIOTUH;

— IpPUMEpPHI TICU-TEPPOPa U TICUXOTPOHHOTO BO3JCHUCTBHUS;

— VICTOYHUKH SHEPrUu IS TICU-TEXHOJIOTUH;

— BOITPOCHI 10 3aKOHO/IATETbCTRY;

— CTaHJAPTHI IS 3AIIUTHI OT IEKTPOMATHUTHBIX M JPYTHX BO3JICHCTBHIA,

— 3aKPBITOCTh TEMATUKU- CBSI3b C TEXHOJIOTHSIMU JIPEBHUX [TUBHIIN3AIIHI;

— BJIMSIHHME CO3HAHUS 1 HA CO3HAHUE TI0 APEBHUM apTedakTaM, BBISBICHHOE IO IIEPEBOLY UepO-
OB, cleaHHOe aBTOPOM, AJieKCaHApOM MaTaHIIeBbIM;

— PacKphITHE TEKCTa Ha JPEBHUX ETUMETCKUX 00eTUCKaX;

— pacmupoBKa TEKCTa HA APEBHUX ETHITETCKUX MAPAMUINOHAX

— 3HaYEHUE JIPEBHEETUIIETCKOTIO UePOIIn(a «4eI0BEUECKUN TyX»;

— M300paxkeHns1 HA MEKCMKAHCKUX apTedakTax;

— IpUMEpHI TeJIeNaTUIeCKOW Tiepe/iaur SHepruu B ApeBHeM Erumnte;

— IpUMepHl BO3JICHCTBHS HA Yakphl B ApeBHeM Erunte apeBHert MHauu u y nrymepos;
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— MPUYNHBI BO3HUKHOBEHH S IEKTPOMATHUTHBIX BOJIH OT YeJIOBEKa;

— UCTIOIb30BaHKe Pe3yJbTaToB uccienoBanuii ¢ Hunens Kynaruxoii no teme neu-TexXHOIOTU.

Kpome Toro, asi packpbIThsi TeMbl BO3HUKJIA HEOOXOIMMOCTh PACKPBITHS IPYTHX, CMeK-
HBIX BONIPOCOB:

— PacKphITHE IPEeBHUX UHAMICKUX BenoB Mo opyxuio, BO3AEHCTBYIONIEMY Ha TICUXHUKY;

— IIepeBOJI IPEBHUX NePOrTU(DOB (ETUIIETCKUX U KUTANUCKHKX ), 1J1s1 BBISIBJICHUS TeJIETIAaTHIECKIX
CIIOCOOHOCTEN ¥ UCTOYHUKOB SHEPIUH;

— pacimugpoBKa APEBHUX UEPOTIH(OB [IsI BHISBICHHS BO3/ICHCTBUS HA KEbI U IPyTHe MpU-
CrIoCcOOJNIeHu s, 1 BO3MOKHOCTEH aKTUBAIMU KPUCTAILJIOB,;

— U3y4YeHHe TOJCKA30K IPEBHUX IIMBUIM3AIINI C IIEJIbI0 BBISIBJICHHUS CIOCOOOB NiepeJayun SHep-
T'H, YCUIEHUE MBICIIEH U UCTOYHMKOB SHepruu B Buae CONHIIA ¥ OT CEHCMUYECKUX YIPYTHX KoJie-
0aHUi B 3eMIIE;

— M3y4YeHHE APEBHUX MEKCHKAHCKUX apredakToB, conmepxammx HJIO u mpuiensues, 1is
BBISIBJICHUS CAMBIX JPEBHHUX CIIOCOOOB PE30HMPOBAHMSI HA KU3HEHHO BAXKHBIX YaCTOTaX M CIIOCOOOB
repesiayy SHEPruU OT CYIIECTBa (YEJIOBEKa); a TAKKe TeJIeNaTUUYECKUX BO3ZMOKHOCTEH;

— M3yYeHUe MOATOTOBKH, MEJUTAIIMHI, MAHTP U 103, MO3BOJISIONIMX Mepe/iady SHEPIUH;

— M3yuYeHHUe JeTalield OfIeK /bl ¥ TOJIOBHBIX YOOPOB, KOPOH U IIIJIEMOB /7151 OCOOEHHOCTEH Tepe-
Aa4y MBICJIEH M Pe30HAHCHBIX YacTOT JJIs1 BO3JIEHUCTBHUS Ha OKPYXKAIOIIUX;

— BO3MOKHOCTH TeJICTIaTUH Yepe3 PyKH 1 uepes yasbl, JKeIbl, aHXU U IPyTHe MPUCTIOCOONCHUST;

— COeIMHEeHUE PA3IMYHBIX MPUCTIOCOOTEHHH ISl YCUJIEHH ST BOBMOKHOCTEH TelenaTuy U repe-
JAa4y MBICJIM Ha PACCTOSIHUE;

— BONPOCH! AKTUBALIUH JKEIOB, BAJIKPbI, KPUCTAIUIOB;

— CBSI3b C MMpPaMMUJAMU U APYTMMHU METalMTaMy, U3Ty4aloUMMU SHEPIuIo, 3aIlyCK MUPaMU/Ibl
U IpyrUX MEraymToB sHeprueil [1ocBAImeHHbIX;

— BOMNPOCH TMEPBEHCTBA MO M300pPETEHUI0 PE30HAHCHBIX YCTPOWCTB, CHEIHAIbHBIX ILIEMOB
Y KOpPOH C IIapyKaM{ Ha BepIIMHE, TMO3BOJSIONIMM HACTPOUTHCS HA KU3HEHHO BaXHBIE YACTOTHI
Y TEHepUpPOBaTh UX;

— BO3/IEIICTBUE MBICJIEN HA MACCY JIIOAEH;

— BONPOCHI YCHJICHU I MBICJIEH TPOHHBIMH YCHJTUTEISIMU;

— PE30HAHCHI pa3HOIo KJlacca;

— CcocoObl MEIUTAIIMY TAKKX JIOJEH, CIIOCOOHBIX K 9KCTPACEHCOPHKE, Y KOTOPHIX B OpPraHu3Me
MIPOMCXOIUT PE3KUI POCT KUCJIOT, KOTOPBIE B Pe3yJbTaTe peaklMil MPUBOAST K OTPOMHOMY POCTY
MHUKPOYACTUI] Ib€30MATEPUATIOB B KOJUIOUJHBIX PACTBOPAX OpraHU3Ma;

— CrocoObl MEIUTAIMH, B TIPOLIECCE KOTOPBIX YBEIMYMUIICS B KOJUIOMHOM pPacTBope opra-
HHU3Ma cofeprkanne Mukpodactui ksapua SiO; n kaiabnura CaCOs3, aisiomyxcs nbe3oMa-
TepuajlaMy Ha KOTOPBIX B Ipoliecce nbe303(grpeKkra reHepupyeTcs yJIbTPa3BYK ;

— PE30HAHCHI B YeperHON KOPOOKe U IPYTUX MECTaX OpraHu3Ma;

— crocoObl (POPMHUPOBAHUS YABTPA3BYKa OT YEJIOBEKA;

— crocoObl (POPMHUPOBAHMS TEKTPOMATHUTHBIX TTOJIEH OT YeJIOBeKa;

— YaKpbl B Pa3HBIX CTpaHax, APEBHEMHANICKAS U CJIaBSHCKAs CUCTEMa YaKp;

— M3ydYeHue Jakp B apredakrax Erumnra;

— CBSI3b 9KCTPACEHCOB W JIIOZIEH, CMIOCOOHBIX K Tesenatny Ha npumepe Hunens Kymarmnoi,
xam0Oo0-yambl turanosa, Xeloma u KynepruHo;

— BJIMSTHAE PE30HAHCHBIX KYBIIMHOB HA YaKpPbl OPraHU3Ma;

— MPOJOJKEHNE UCCIIe0OBAHUI, HAUaThIX aBTOPOM, AjiekcaHapom MataHiieBbM, B KHUre [41],
[0 BO3JEHCTBUI0 HA MO3I 4YeJIOBeKa 3BYKOBBIX YaCTOT OT KPHCTAJIA, PACHOJ0KEHHOTO
B Ba/’Kpe, KOTOPBII BO3JEHCTBYET B HEOOXOAUMYIO 00JIaCTh PUTMa MO3Ta;

— BOIPOCHI CYUTHIBAHUS ayphl UeJIOBeKa U e€ paciugpoBKa;

— pe3oHaHch! [llymana;
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— BJIMSIHUE KM3HEHHO BaskHOM yacToThl B 110 't u e€ rapmonuk B 220011 1 44010 11;

— cnoco® (opMHUPOBaHUST HU3KOYACTOTHBIX YIPYruX BOJH ¢ yactotoil Illymana ot anekrpo-
MarHuTHBIX pe30oHaHcoB IllymaHna;

— BOIIPOCHI HAPAIIIMBAHUSI SHEPTUU 32 CUET BHYTPEHHEN MeUTAIVH;

— BO3JEWCTBUE HA PUTMBI TOJIOBHOTO MO3Ia;

— usydeHwue criocodHoctell Hunenb KynaruHoii: e IMHCTBEHHOTO O(hUITMATIBHO 3aperUucCTPUpPO-
BaHHOTO CJTy4ast U3yUYeHH sl SKCTPACEHCOPHBIX CIIOCOOHOCTEN; YHUKAJIbHBIE UCCIIEI0OBAHUS, KOT/IA y/ia-
JI0Ch O(PHUILIMATIBHO C TOAKIIOUeHUEM KOprQeeB HAyKH, MOATBEPAUTbh BCEBO3MOXKHBIE, TIOPOH YHU-
KaJIbHBIE, CBOKCTBA 4YesioBeka; Huuens KymarmHa oOGnajania 3KCTpaceHCOPHBIMH CIOCOOHOCTSMU
10 TIepe/iave MbICIIeH Ha PACCTOSTHHE W COMPOBOJK/IAEMBbIE ITPU 3TOM SHEPreTUUYECKUe MoJisl, KOTOphIe
MOTIJIA BO3JIEUCTBOBATh HA MPEAMETHI HA PACCTOSIHUM, B TOM YHUCJIe, Ha KPUCTAILIbI;

— M3y4YeHUe BO3JEUCTBUS HA XUMHUECKHE PEaKIMi B OpraHu3Me;

— M3y4YeHHe BOMPOCca O BOSHUKHOBEHUM MAarHUTHOTO TOJIsI OT OpraHu3ma Ha npumepe Hunens
Kynarunoii;

— M3y4eHHe BO3MOKHOCTEN M3MEHEHH 1 KUCIIOTHOCTH OPraHU3Ma, UTO TOJIOKHIIO BO3MOKHOCTH
K JICBUTAIUU U K TICU-TEXHOJIOTHSIM;

— BO3MOXHOCTH YBEJIMYEHHSI COCTABA KPEMHHSI B OpraHM3Me, MCCIeIOBaHUE BO3MOXHOCTH
OpraHu3Ma CyIIeCTBEHHO MOBBICUTD €ro cofepkanue, Ha npuMepe Hunens Kynarunoii;

— U3JIyYeHMe YeJIOBEKOM YJbTPA3BYKa, MEKTPOMArHUTHBIX BOJH U CIIOCOOHOCTh M3MEHEHMS
XMMHUYECKHUX MPOIECCOB B OTPOMHOM JMAra3oHe;

— M3y4YEeHHUE CTEKTpa U3MY4YEHHs OT YelIOBeKa, 00IaIAloIIero SKCTPACEHCOPHBIMU CIIOCOOHO-
CTSAMU;

— CXEMHBIE pelIeHHs IO TaraM OCYIIECTBICHHS MCU-TEXHOIOTHIA ISl JTIofe, 00IaJalonix
9KCTPACEHCOPHBIMU CITIOCOOHOCTSIMH;

— (puzMYecKe MPOLIECCHl ISl TICU-TEXHOJIOTUI; HOBbIE TEOPUU aBTOpa, AJiekcaHapa MataH-
LIeBa;

— HOBasl TeopHsl aBTOpa AJiekcaHpa MaraHIieBa, 1o JOCTHKEHHUIO HETIIEHHOCTH XaMOO0-71aMbl
Wturanosa, cBsi3aHHAs ¢ BO3/ICHCTBHE HU3KMX 3BYKOBBIX YacTOT Ha JiBe 0OJAaCT PUTMA TOJIOBHOTO
MO3ra;

— MecTa CHJIbI, TJie TIPOSIBIISIOTCS] HAWTYYIIAM 00pa30M M3BJIeYEeHHE CEHCMUYECKON SHEPrun
n3 3eMIIH;

— IYTH IOCTHKEHHSI HEOOXOIMMON aMILTUTY/IbI /151 BO3JEHUCTBHS HAa MO3T YeJIOBeKa B 001acTh
AeNbTa-pUTMA; BO3MOXKHOCTH YCUJIEHH S CUTHAJIA B IECATKU Pa3; IPUMEHEHUE BaJKPbI C KPUCTAILIIOM,
00JIaJIAIOIIMM BBICOKOUM JJOOPOTHOCTHIO;

— O KOMIUIEKCHOM YaCTOTHOM ONTHMMAaJbHOM 3BYKOBOM BO3/ICHCTBHM, MPUIYMAHHBIM HEU3-
BECTHBIMHU JIPEBHUMH CO3JATEIISIMHU;

— CpaBHEHHE IIJIEMOB B apMuu AJjiekcaHapa MakeIoHCKOro ¢ KopoHaMu B ApeBHeM Erunrte
C aHAJIOTMYHBIMU PACIIMPEHUSIMU Ha MaKyIIKe U CPaBHEHUE C PUCYHKaMH Ha apTedakrtax Mekcuku
¢ nzobpaxernrem HJIO u mpuinensiies; Mo CyIecTBy, pedb UIET O MEPBOMCTOYHUKE TaKOM TaWH-
CTBEHHOM U 3araJJOuHOM.

3aberas Briepe, CKakeM O TOM, KaKoe HMeeT OTHOIIeHHe TeXHOJOTHH JpeBHIX IMBHJIU-
3anuil K ncu-rtexHoaorusim. Camoe npsimoe! Pe3oHaHChbI B pacIIupeHHBIX YaCTSIX HIJIEMOB
U KOpoH (apaoHoB, boros, IlocBsieHHBIX, KpelOB U JPeBHUX BOMHOB, I03BOJISIIOT, BO-
NMePBbIX, HACTPOUTH UX X035IMHA HA HY’KHYI0 aKTHBHOCTD, H, BO-BTOPbBIX, O3BOJISI€T H3JIy-
YaTh HU3KOYACTOTHBIE Pe30HAHCHBbIE BOJHbBI HA OKPY KAIOIIUX U BO3/1elCTBOBAaTh HA HUX!
Kpowme Toro, B ipeBHUX apTedaKTax B 00JbIIOM KOJUYECTBE MOKA3aHO TeJeNaTuiecKoe
BO3/elicCTBHE HA OKPYKAKIIHNX, NOKA3aHO 3TO OYeHb HAIVISIAHO NMYTeM PacIoJIOKeHUs!
JIa/IolIeK B CTOPOHY BO3/1eliCTBHSI, yTeM YKA3aHHA *Ke3JI0B H HACAKEHHbIX HA HUX aHXOB,
nyTeM H300paskeHHs1 TPOHHBIX YCHJINTEe el MbICJIH 1 BO3/1elCTBHSI HAa Macchl mojei. [laxke
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YaKkphbl B IPEBHUX H300PaKeHUSIX B KOJHYECTBE 10 22, MOKAa3aHbI He MPOCTO TaK, a C MPH-
MeHeHHeM cnocoda cumBou3ma. [IpoprcoBaHbl *ke3JIbl M CILIIOCHYThIE KOPOHBI, BO3/1€H-
CTBYIOIIIHE HA YAaKPHI, B TOM 4YHcJe, HA co3HaHue. K 3Tomy cienyer 1o0aBUTH onucaHue
B JIpeBHHUX NHAUNCKUX Beaax opy:kuil, BO3/1eHCTBYIOIUX HA cO3HaHHe. BoT BaM M nposiB-
JIeHH e NICU-TEXHOJIOTHIl, Haylee OT HEU3BECTHBIX NPeICTaBuTe el JPeBHUX INBUIA3 AT
U, KaK Mmoka3aju nposepeHnsnie apredaktsl Mekcuku ¢ HJIO u npumeasnamm, oT HeU3-
BECTHBIX NMpe/icTaBuTe el APYrux niaHer!

Hanee B «3axkI0YeHUN» ITOABOASTCS UTOI'M UCCIICAOBAHUMA.

ABTOp OTHOCHUT ce0sl K HCCJeJ0BATEJSAM TalH MHPO3JaHUA , IPEBHUX METaTMTUICCKUX
CTPOEHHIA, TPEeBHUX TEXHOJOTHH, Oyaydun u3oOpeTartesieM, co3jiaTesieM MHOTMX aBTOPCKUX CBUIE-
TEJILCTB U MaTeHTOB. Pab0oTast HaYaIbHUKOM JTaAOOPATOPUM C YUSHOU CTETICHbIO M HAYYHBIM 3BaHUEM,
Bo «BHUM TexHuueckodl (pU3MKKU M aBTOMATU3AIMM», OH ObUT MHUIIUATOPOM CO3[aHUs HOBOTO
YCTPOWCTBA IJIA3MEHHOTO MTUCTONIETa, paboTaroIero Ha OOBIYHON BOJIE, BO3/ICHCTBYIONIETO HA KaMeH-
HbIE€ CTPYKTYPbI, CO3[aHUSI MOAYJIMPOBAHHBIX F€HEPATOPOB HEUTPOHOB, KBAPYMOJbHBIX U BpEMsI-
MPOJIETHBIX MAaCC-CIIEKTPOMETPOB, BHICOKOBOJIBTHBIX MMITYJIbCHBIX YCTPONCTB M MHOTHX M300peTe-
Hui. Ha 3T11 ycTpoiicTBa nojty4yeHsl aBTOPCKUE CBUETENbCTBA U MATeHThl. VIM HamucaHbl CTaHAAPThI
0 reHepaTopamM HEUTPOHOB, a TaKke KHUTH IO TallHaM MUpaMujl, KypraHoB, CEHIOB, TOJIbMEHOB,
MEHTUPOB, KPOMJIEXOB, cTaryil ¢ octpoBa [lacxu, CtoyHXeHI Ky, KoMIUlekcy TuyaHako, JpeBHUM
KaJICHIapsiM, BOMPOCaM JIeBUTALIMU YeJloBeKa W MeraautoB. [Ipu 3ToM mpoBogmiock 0000IeHe
Y MIPOBOJIUJICS aHAJIM3 CYIIECTBYIOIIETO, U IABAIUCh COOCTBEHHBIC TUTIOTE3bI U PACUETHI, UCCIIE/IOBA-
HUS 10 Teorpapuyeckum KapTaM.

JlaHHOE McchaenoBaHue ObLJIO HAYATO HE CIIyYailHO, a SBJISETCS MPOIOKEHUEM IeJIieHaIpaB-
JIEHHOT'O OXBaTa MO BO3MOHOCTH BCEX CTYIIEHEN pa3BUTHS TEXHOJOTUI IPEBHUX LIMBUIA3ALIUI.

ABTOp, Anekcanap MaraHueB, pelinj NepPevYucjauTh YATATEJSIM CBOU OTKPBITHS,
THNOTE3bl, PACCJe0BaHNsI, PACKPBITHS , CBSI3aHHBIE C TEXHOJOTUSIMU APEBHUX IIUBUIN3AIIUN:

— BBISIBJIEH TIEpUOJ] OKOHYAHUsI JercTBUs nupamujl B ['m3e;

— BbISIBJIEHA TEPPUTOPUSI BIUSHUS SHEPTETUKU MUPAMUI,;

— chopMyJIMpOBaJT KPUTEPUI HACTOSIIEH MUPAMU/IBI;

— BbISIBJIEHBI KaTeropuu nupamun B Poccun, HaneceHo 116 nupamun pazHoit (hopMbl Ha KapTy
Poccnu;

— BIIEPBBIE PACKPHIT KaJleHAaph KatacTpod TuyaHaKko; BHIYUCITICHBI OPOUTHI TUIAHET JI0 U TTOCIe
KatacTpod, BEIYKCIIEHB OPOUTHI M BpeMsI KaTacTpod ¢ TpemsI CITyTHUKAMU 3eMJIU U JIByMSI CITy THU-
Kamu BeHeps;

— BIIEPBbIE PACKPBITO MTPeJHa3HAYEHUE B3AaMMHO TIePIICHANKYJISPHBIX CTPYKTYP B OJIOKaX — /1711
JICBUTAIUM;

— BBISIBJIEHBI Pa3pylIUTeSu Komiuiekca TruyaHako;

— BBISIBJICHO Ha3HaueHue nupamuj B TryaHako, B TOM YHUCIe, 17151 ITpoliecca MOTyYeHus 30J10Ta;

— BBIsIBJIeHa oOmHOCTh Bpar ConHita B Tuyanako u [1-o6pasHbix cTpykTyp B CTOYHXEHIKE;

— IIPOBE/IeHA CUCTeMAaTu3allusl CENIoB;

— IIPOBE/IeHA CUCTeMAaTU3allMsI I0JIbMEHOB M BBISIBJIEHB CYMMAapHbIe BOZMOKHOCTH IO 3aLUTY
OT KaracTpod U 3eMJICTPSICEHUIA;

— IIPOBE/IeHA CUCTeMAaTU3allisi MEHTMPOB U KPOMJIEXOB;

— MPOBeJIeHa CUCTeMaTH3alisl PE30HAHCHBIX KypraHOB, OKa3aHa UX CXOkee (DYyHKIMOHATIbHOE
BO3JICIICTBUE C MUPAMUIAMU;

— BBISIBJIEHO Ba)KHOE HA3HAUYEHUE METATUTUYECKUX CTPOEHUN 10 BCeMYy MUPY — JIJIsI OTpejieie-
HUSI 1 3aIIUTHI OT KaTacTpod U 3eMJIeTPsICEHUI; BBeJIeHbI (DOPMYJIBI ISl MosTyueHust 3 eKTUBHOM
3alUTHI; B MECTaX C OOIBITMMH TEKTOHUISCKUMH Pa3IOMaMH YCTaHABJIMBAI OTPOMHBIC T PAMU/IbI,
a B MeCTax ¢ HeOOJTBIIION CETKOM TEKTOHMUECKUX PA3JIOMOB YCTAHABIMBAIM MHOKECTBO MEJIKMX Mera-
JIMTUYECKUX COOPYKEHUH TUIA J0JIbMEHOB, PE30HAHCHBIX KYpPraHOB;
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— BBISIBJICHO Npe/IHa3HaYeHue cTaTyid Ha ocTpoBe [lacxu, a Tak:ke BiepBble yKa3aHbl yCTPONCTBA
YaCTOTHOUN HACTPOMKU;

— ompezesieHa CUCTeMaTH3al|s [0 YaCTOTHOW HACTPOMKE METaIuTUUECKUX COOPYKEHUIA;

— BbISIBJIEHA TUIaHeTapHas katactpoda no Jdennepckom 3o1uakys;

— packpbITa PUHALJIEKHOCTb YETBIPEXTAJIBIX CYILECTB U JIIOZIEN U BBISIBJICHA IUIAHETA, C KOTO-
POl OHM PUOBUTH Ha 3eMJTIO;

— IPOBEJEHA CUCTEMaTU3alMs U pacClIMpeH KPyr Ha3HAaUE€HUI KaMEHHbIX HMII;

— MPOBEJEHA CUCTEMaTU3alMs 10 KaJeHAapsiM POCCOB U PYCCOB;

— MPOBEJEHA CUCTEMaTU3alus 10 KaJeHAapsaM Maiis;

— CO3J]aHa HOBasl TEOPUsl U CXEMBI T10 JIEBUTALIMU U TAPEHMIO YeJIOBEKa B BO3/IYXE;

— CcO3JjaHa HOBasl TEOPUsS U CXEMBI IO JIEBUTALIMU KaMHEN U METaJIUTOB;

— Hal/IeHbl 3aMyPOBaHHBIE OJIOKY JICBUTAIVH;

— BBISIBJICHA TaiHA M300pakeHH s JICTAIOLIHX MPUIIIENbIeB M Boros;

— pacKpbITa TaiiHA IUTa KOpOJisi UHKOB [layakyTu M TaiiHbl IIUTOB BOMHOB UHKOB;

— pacKphbITa TailHas cuiia Borcka AJlekcaHapa MakegoHCKOro 3a c4eT MCIOIb30BaHUs IlIeMa
C pacIIMPEHUEM Ha MaKYIIIKe, CBSA3bIO CO IIMTOM U (DyHKIIMOHUPOBAHUE BCEN CUCTEMBI 32 CYET 3BYKOB
TpyO, KPMKOB BOMHOB U SHEPTETUKU TEPPUTOPUH;

— BBISIBJIEHO Ha3HAUEHUE BHICOKMX KOPOH O0roB ¥ (hapaoHOB Erurnra, ciesiansl pacu€Tsl 1o BO3-
JEWCTBHMIO HA PUTMBI TOJIOBHOTO MO3Ta, BBISICHEHBI TMOAPOOHO BOMPOCH! TEJIETIATUN U BO3/IEHCTBUS
Ha MaccChlI JII0el;

— copMy/IMpPOBaHbI MPU3HAKU, IO KOTOPHIM MOKHO HalTH HOBbIE TMpamuibl B Poccuu;

— cpopMy/IMPOBaHbI MOACKA3KY IPEBHUX LIMBUIM3ALUI 110 pa3HbIM HAIIPABJICHUSM;

— cpopMyJIMPOBaHBI MO I1aramMm BO3MOKHOCTH OCYIIECTBIIEHHS ITOJIMTOHAIBHOU KJIA/IKU C TIPH-
MEHEHUEM TEXHOJIOTUM pa3MsrYeHusl KaMHe;

— OIpeZesieHbl 1aThl KaTacTpod IJIAHET [0 MHOTOUMCIIEHHBIM KOJEKCaM;

— [0 Pa3JMYHBIM KOJEKCaM BbISIBJIEHBl BOMHBI MEkKAy KUTeasMU I1aHeT: Benepwl, Mapca,
3emin, MepKypHs U ¢ y4acTUEM APYTUX IJIAHET U CITyTHUKOB;

— BBISIBJIEHBI Y€JIOBEKOOOPa3HbIE METaIUThI, TOX0XKHKE Ha UCTyKaHOB ocTposa [acxu, B Poccuu:
Axytin, Cubupy, Ha Ypase; BBIUMCIEH UX BO3PACT U OCOOEHHOCTH OPUEHTAIIMH OTHOCUTENILHO TEK-
TOHUYECKUX Pa3IOMOB:

— CHCTEMaTU3MPOBAHO METAJIMTUYECKOE CTPOMTENILCTBO, HAUMHASA OT CEHJIOB U JI0 MpaMuUf,
BBISIBJIEHBI HOBBIE 3BE€HbS1: MHOTOITMKOBBIE, MHOTOCJIOWHBIE, TMPAMU/IbL, ¥ C ABYMS BEPLIMHAMU;

— BIIEPBbIE BBISIBJIEH IPO(UIIb ABYXIIMKOBBIX TOp-NIMpamMul, Hanpumep, B Epraku, oH He napa-
OONMUYECKHi, a C LEMHON JIMHUEN W JMHEHHBIM (DOKYCOM, YTO OueHb ymnoOHO ajs 3ammutku HIJIO
Ha Pa3HbIX PACCTOSTHUSX;

— BIIEpBbIE BbISIBJIEHA [TPOMEKYTOUHAsI KATErOprsi MHOTONIMKOBBIX Nupamuj B Poccuy;

— BIIEPBBIE BBISIBJIEHA [TPOMEKYTOUYHAsI KATeropusi MHOIOCJIOMHBIX Nupamuj B Poccun u onu-
caHo 17 ux pa3HOBUIHOCTEN;

— YTOUYHEHA [TPOMEKYTOUHAsl KaTeropysi paHHUX MUPaMu/l B BU/IE TPAaHEHbIX XOJIMOB;

— TPOYUTAHBl TEKCTHl Ha JPEBHUX OOENUCKAX M MHPAMUAMOHAX W BBISBJICHB yTBEpKe-
HUE TpeCcTaBUTeNel APEeBHUX UBUIIM3AIMY 00 aKTUBALIMKU MhEe30COIepKallie KPUCTALIOB CHIION
MBICJIH;

— YKa3aHbl HECKOJIbKO HEOOXOIMMBIX PE30HAHCOB B KPUCTAILTIE;

— PaCKpBITHl TalHBI HETJIEHHOCTH XamM0O0-1aMbl VITUranoBa, OCHOBaHHBIE Ha KOMILJIEKCE TOJI-
TOTOBUTEJIbHBIX CBOVCTB, XUMUUECKUX U PE30HAHCHBIX.

ABTOp, Anekcanap MaraHies, pemni NO3HAKOMHTD YiTaTeJ eil CO CBOMMH KHUTaM#
110 TaillHAM MHUPO3/JaHNs.

«JlpeBHrE MpaMUBl — KJIIOY K MO3HAHUIO MUpO3AaHus» [1];

«JlpeBHME IMpaMUIbl — KJIIOY K TIOJIaBJIEHUIO KatacTpod» [2];
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«KpbIMCKHe Kypraibl ¥ JOJIbMEHbl — TAMHCTBEHHOE HazHaueHue» [3];

«TaiiHpl ogaByieHNs 3emileTpsiceHni U Karactpod. CripaBoyHuk [4];

«TaiiHbl craryii Ha octpose Ilacxu» [5];

«TalHbI CeI0B — METATUTUYECKUX COOPYKEeHU» [6];

«HoBoe o meHrupax, kpomsiexax u Croynxenmxe» [7];

«TaitHbl Mupo3gaHus» [8];

«Taitabl yenoBevectBa. FOMopuctuueckue uctopun» [9];

«Kanengapu Ha Pycu» [10];

«Kanennapu u konekcol maiisi» [11];

«Packpbita TaitHa kanenaaps karactpod Tuyanako,

CpaBHEHUE C KaJIeHAApsIMU POCCOB U Maiisi» [12];

«JlpeBHMe KaneHgapu: Ha Pycu, Maiis, Tuyanako, JpeBHeeruneTckue, ApeBHEKUTANCKIE U 1pY-
rue — UICTOYHUKY 3HaHu» [13];

«Kommiekc TruyaHako: 1Jis 3aIIUTHI OT BparoB U KatacTpod, 1yist 00pabOTKU py, AJis JICUSHHUS,
Kak oOcepBaTopus 1 KajieHaapb» [14];

«PackppiTa TaliHa napeHus 4yenoBeka B Bo3ayxe» [15];

«OCHOBBI JIEBUTAIIUY, TIOJIETHI YeJIOBEKa 1 KaMHel B Boziyxe [16];

«JleBuTanysi, UM MOJNETH KAMHEN U MEraJuToOB B Bo3ayxe [17].

«OTKpHIT HOBBI CIOCOO JIEBUTALIMM KaMHed W MeranutoB B TuyaHako u OunbsHTAiA-
tam00» [18];

«[Ipumepsl 1 cxeMsl ieBUTaUW» [19];

«Kak ynanoce HaiiTh 3aMypoBaHHbIe OJIOKH JieBUTAIN» [20].

«Kak packpeIT KaneHaaps TryaHako W BBIYKCIEHBI OPOMTHI IUJIAHET, TpeX JIyH U CIyTHUKOB
Benepwi» [21].

«JIro60BB KOIlIeK K KAMEHHBIM HHUIIIaM TIOMOTJIa PACKPBITh UX CBOMCTBA VISl JICUESHHU S, 3AIUTHI
U JeBuTanmn» [22];

«Kak ynanoch packpbITh TailHy YeThIpeXIaJIbIX PUIIEIbLEB» [23].

«TaiiHa n300pakeHus JICTAIONINX MPUIIEITbiIeB U boros» [24];

«TaitHa nra koposist MHKoB [layakyTl ¥ IIUTOB BOMHOB MHKOB» [25];

«TaitHas cua Boricka Aniekcanapa MakegoHckoro» [26];

«TaiiHa ¢papaonoB Erunra» [27].

«[lonckasku ApeBHUX MUBUIM3AIUI» [28].

«TexHomoruu IpeBHUX UBUIM3ALIMIA: TIOJIMTOHAIbHAS KJIAJKa U pa3MsIrdeHre KamHei» [29].

«Karactpods! niianer, posib Beneps! u BusHue Ha 3emutio» [30].

«PackpbIThl yepe3 KO/IeKChl: KOJIOHU3allMu U BOMHBI Ha Benepe, 3emute, Mapce, u 1pyrux ria-
HEeTax W cryTHuKax» [31].

«[Tupamuast B Poccun u ux otmmaue» [32].

«YenoBekooOpa3Hble METaIUTHI, IOXOKUE HAa UCTYKaHOB ocTpoBa Ilacxu, B Axytumn, Cubupw,
Ha Ypase [33].

«TexHomoruu IpeBHUX UBUIA3ALIMIA: TATIbI CO3/1aHUsI MerauToB. CripaBouHUK» [34].

«TexHomoruu ApeBHUX IUBWIN3ALMNA: TMPAMU/IBI C BOTHYTHIM TTpOduIieM, TMHEUHBIM (DOKY-
COM M KaMEHHBIM oTpakaTesem» [35].

«TexHomoruu IpeBHUX UBUIM3AIIMI: MHOTOITMKOBBIE TUpaMubb» [36].

«TexHomoruu IpeBHUX UBUIA3ALMIA: MHOTOCIONHbIE MUpamMuibl» [37].

«TexHomoruu IpeBHUX UBUIA3ALIMIA: TMPAMU/IBI B BUJIE IPAHEHBIX XOJIMOB» [38].

«TexHomoruu IpeBHUX UBUIA3ALIMIA: MOIIIHBIE KPUCTAJUIBI JJIs1 SHEPTeTUKu» [39].

«TexHomoruu IpeBHUX UBUIM3AIMIA: aKTUBaIMs KpUcTaiioB nojieMm [locesiiennsix» [40].

«PackppiTa TaliHa HeTJIeHHOCTH XaMmOo-1amMbl VITUT3/I0BA, CBSI3aHHAS C TEXHOJIOTHSMU JPEB-
HUX LMBUIM3aUin» [41].
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MHuorue onucaHHbl€e npoueccol JaHbl BIIEPBLIEC U ABJAIOTCA IPUOPUTETOM aBTOpPA.
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MHuenus YUYC€HbLIX ! CIICIUAJIUCTOB O ICH-TCXHOJOTUAX

Axkagemuk Urops BuktopoBuu CmupHoB [48] B uHTepBbi0 «KOMCOMONBCKON MpaBae»
cooOuT: «MBbI Ble3aeM B CBSITast CBATBIX YeJIOBEKa — ero ayiy. M BriepBbie 3TO c/ies1aHo He ¢ TOMO-
IIbI0 UHTYULMH, TICUXOJIOTMYECKOr0 00AsIHUS, TMITHO3a, a C TOMOLIbI0 MHCTPYMEHTA, KeJle3KU. Mbl
NPUAYMANIY CKaJIbIENb Ui AyIH! DT0, KOHEYHO, CTPAILIHO, TOTOMY MPUXOJUTCS ObITh OYEHBb OCTO-
pOxHBIM». Jlabopatoprio CMUpPHOBA (IIPH €ro KU3HU) MOCETUIIO MHOXKECTBO KypHAIUCTOB. Kak 310
npoucxonut: «[lalmenTa ycaxxuBaioT nepeji KOMIIbIOTEPOM, Ha SKpaHe MeJsibKaeT rpaduka, B HayIIHU-
Kax — IpuATHBIN 1IyMOK. [IlyMOK He MPOCTON: B HEM CKPBITBHI BOIIPOCHI B CAMYIO «JIyITY>, O IJTABHOM:
ceMbsi, paboTa, IEHbI'M, CEKC, MOIMTHUKA. AJIKOT0JIb, KPUMHUHA U ITpouee. JIaTUMKU BBOAAT B KOMIIbIO-
TEep PEeaKlMy MalMeHTa Ha NOo00Hble OeclIyMHble BONPOCHL. [IpryeM oTBeThI HAYT U3 MOACO3HA-
HHSA, aBTOP CaM He MOJ03PEBAET O CBOUX MPUCTPACTUSX. DTO NepBasi NOJOBUHA PaOOThl — JUATrHO3.
Bropas — koppeKk1Ms: HeraTUBHbIE ACOLMAJIBHBIE CTPEMJIEHU S IPUTACUTb, JAKE CHATH, TO3UTHBHBIE —
ycunuThb. Jlanu YenoBeKy Mocaymarh elo JJIoOUMoro BuBanbay, a B My3bIKy 3aJI0)KUJIM HE BOIPOCH,
a, CKQXEM TaK, COBETHL. [[allMeHT X He CIBILIUT, HO yCBauBaeT». — MBI UCMIOIB3YEM TEPMMH IICUX
KaTapCHUC — OYMIIIEHUE C TIOMOLIBIO HAMX MeTofoB. Ilonyuus nannsle o nanuente, CMUPHOB Haro-
BapUBaJl B MMKPO(POH «yCTaHOBKM». 3BYK IPOITyCKAJICA YEPE3 KOMIBIOTEP U MPEBPALAICS B TOT
CaMBI{ CJIETKA LIypIIAMi Maru4yecKui KOHLEHTpar. Ero HakjagplBaloT HAa MPUATHYIO MY3BIKY —
1 BOT «IICUXOTPOHHOE Mecca» roToBa». bosnbie 14 Thicsu ceKT Ha Tepputopun Poccun, 3apeructpu-
POBaHHBIX, KaK I0PUAMYECKUE JMLA U aKTUBHO JEUCTBYIOIIMX, 9TO PE3YJIbTAT HALLIETO IPOMIPHILIA
nH(pOPMAIIMOHHOH BOiHBI. Haire o01ecTBo roka He 0CO3HAET, YTO TaKasi BOMHA CTpaIlHee sSAepHOM:
Aaxe siiepHoi O0MOe MOXKHO KaK-TO COIPOTUBIIATBCS, 3[€Ch K€ COMPOTUBJIEHHE OECCMBICIEHHO.

Muxana KoxeBnukos [49]. Akagemuk M. B. CMupHOB BrepBbie B MHpe pa3padoTai
«MHCTPYMEHT U3MEPEHUs IICUXMUECKOTo» — TO, O YEM MEUTaJIM BbIIAIOIIMECs UCCIIEIOBATENIN Yeslo-
BEUECKOM MCMXUKH — OT Bynara o Bextepesa. U mpropurer Hareit Poquns! B 3101 00M1acTH coxpa-
HseTcs. OH Bpay, aBTop 19 Hay4HBIX U300pETEHUIl, CBA3AHHBIX C BO3MOKHOCTAMM TMCUXUKH YeJI0-
BeKa. YeTblpe N300peTeHus 10 CUX MPU3HAIOTCS MUOHEPCKUMH, T.€. HE UMEIOT MUPOBbIX aHAJIOTOB.
B nauane 80-x rogo 1. B. CmupHOBa 3a pyOe:xOM OKPECTUJIM «OTLIOM IICUXOTPOHHOTO OPYKHUSI».
Pazpaborannsie 1. B. CMHUPHOBBIM METOIBI SIBISIOTCS] HEMEIMKAMEHTO3HBIMH H YCTIEIITHO HCTIONb3Y-
10TCs B Ipo(priakTrke U jtedyeHun. [lomumo siedeOHbIx, Texuonornu M. B. CmupHOBa MMEOT 60J1b-
IIO CTIEKTP MPUKJIAAHBIX HApaBJIeHUH M B HACTOSIIIEe BPeMsl MCIOJb3YI0TCS B KaJJpOBOM OTOOpE,
OaHKOBCKOH cepe, ciry:k0amMu O6e30MacHOCTH U JIp.

bopuc KoncranTunosnu Pataukos renepai-maiiop KI'b — ®Cb [68]. — 3a nepxaBy MHe
obugHo! — roBOpUT reHepait. — To, uTo MbI enam B Poccuu B oOnactu nicu-Bosaenctsuii ¢ 1920-
X TOJIOB, Cervac YCIIEIIHO UCTIONb3YIOT Jaxe B [lakucrane, He roBops O Ipyrux crpaHax. A Jo cepe-
avHbl 1980-X camble KpYyIHBIE 3aKPBITHIE LEHTPHI 110 UCCIEAOBAHUIO TICUXUYECKOTO BO3JEHCTBUA
Ha yesnoBeka Haxoauwnuch B Kuese, Cankr-IlerepOypre, Mockse, HoBocudupcke, MuHcke, Pocrose-
Ha-Jlony, Anma-Arte, Hmxuaem Hoeropone, [lepmu u Ekatepunoypre — Becero 20, 1 Bce Moj] HaTpoHa-
xem KI'B. Han stoii mpo6nemoii Tpyaniuch Thicsium Jtyuinx yaeHslx. [Tocne passasa CCCP Bce atn
LEHTPbI 3aKPbUINCH, & YUCHBIE Pa3beXanch — KTO 10 CTpaHe, KTo 3a pyoesx. Hamo monectn o Hace-
JIEHUs ¥ BJacTeld MH(MOPMALIMIO O TOM, YTO Yrpo3a BO34eiiCTBUSI HA MaccOBOe CO3HaHHe ceil-
yac, KaKk HUKOIAa, BEeJHKA. JTO CBA3aHO C MPOPbIBAMU HOBBIX TEXHOJIOTMH U PacIIpOCTPaHEHUEM
Nutepuera. A kpome Toro, u ¢ padoroit Komuccuu no mxenayke npu PAH. AkagemMuku rpojos-
’KaI0T HaCTauBaTh, YTO MCU-BO3AEUCTBUE — 3TO IIapIaTaHCTBO. M TpeThs MpUumMHA: celyac BO BCEM
MHUPE MHTEPEC K NICUXOTPOHUKE BHOBb BCIBIXHYJI C HOBOM cwilod. I1o MOMM JaHHBIM, HE TIPOUJET
u 10 neT, Kak ICUXOTPOHHOE OpPYKME CTaHEeT OoJiee TPO3HBIM, YeM sjiepHoe U atomHoe. [Totomy uto
C €ro MOMOIIIBI0 MOXKHO 3aBJIaJIETh yMaMU MIJUTHOHOB, CIIeJIaB X 30MOU. — B 11e51om y Hac B cTpane, —
npogoykaer resepan ParHukoB. — B 1980-x rogax Obla co3gaHa cUCTeMa XOPOIIO OpraHU30BaH-
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HBIX ¥ 3aKOHCIMPUPOBAHHBIX pabOT MO CO3/IaHUIO HOBBIX METOJIOB M CPEACTB pElIeHUs] MEKIOCy-
JIAapCTBEHHBIX ¥ BHYTPEHHUX MOMUTUYECKUX MPoOeM Oe3 MpUBJICUYEeHHs] CHJT CUIIOBOTO YCTPAIIeHHUST
u pazpymatoiiero BosaencTBus. Ho ¢ paspasiom CCCP u peopranuzaiueit CUIOBbIX MUHUCTEPCTB
KOOpIMHALMS UCTIOTHUTEJIEH pacrasach, a crierpaibabie nogpasnaenenus B KI'b u MBI npekparunu
cBoe cymectBoBaHue. AkanemMuk Bukrop KangpiOa u ero cbiH B [lutepe mpomoskaoT 3aHUMAaThCs
STUMHU HccleoBaHusIMU. AkageMuk Biams Kasnauees n3 HoBocrOmpceka Takke TpyauTcsi Hajl 3TOM
POOIeMON.

Huxonait UBanoBuu Opaos, akagemuk MAUW I'KC OOH, EAEH, ABOII, MAHSBb,
AHT, k.M.H, a.u.m, npoceccop [69]. IlcuxosHepreTueckoe BO3IEHCTBUE, YCUIEHHOE I'€éHeparo-
pamMu, MOXET BO3/IEHCTBOBaTh Ha JIIOOOM paccrossHud. Jlugepom pasutus siBisiercss Cudupckoe
oTneneHue, rue npejacenarens — Kasnauee. [Iporuia 3akpbitass KOHpEPEHIMS N0 PEMHKAPHALINY,
OTIEJIbHbIE MHAVWBUIYYMbl MOTYT TPOXHWTbh HE OJHY KU3Hb. Bce TOTanuMTapHble CEKThl OCHOBAHBI
Ha r;1y00oKoM 30MOMpoBaHu. [IposIBIISIeTCS CHHAPOM TOJIITBI, KOT/IA €MHASI MOIIIHAS IIPOrpaMMa BO3-
JENCTBYET Ha OIHOTO YesIoBeKa U OH cTaHoBUTCS pabom. Heo0xoaumo B3STh 01 0CO0bIil KOH-
TPOJb CeKThbI, KOTOPbIE HCTIOJB3YIOT opadoiieHue yeaoBeka. OrpomMHast poiib MCU-BO3ICHUCTBUS —
Ha Ykpaune. Tam qBoe pyKoBoAUTENEH CEKThl 30MOMpPOBAIU MoJofekb. B CaparoBe mbiTalotcs cjie-
nath TO, 4To B HOoBOCHMOMpPCKe co3nano qaBHO. Jlydine Bcero rncu-TexXHoNIoruu passButhl B Poccun,
B HoBocuOupcke. B CIIA nporpammy «3Be3npl Bpat» 3akpblii. MHaus u Kuraii nmpusHaior, 4to
ApeBHUE TEXHOJIOruM nonutm ot Poccun. Heo6xoammo oTaensite Bepy OT TOro, KTo Ha TOM 3apadathbi-
BaeT. MIHopMalmoHHbIe TEXHOJIOTUU — IBOMHOTO HazHaueHusl. [Icu-TeXHOIoruu CBA3aHbl ¢ BOIPO-
COM HalMOHAJIbHOM Oe3oracHocTi. Heo6Xoammo MprHSTh 3aKOHBI O TICH-0e30macHoCTH. EcTh critbl,
KOTOpbIE OCYIIECTBIISIIOT TeHOLU/ PyCCKOro Hapoaa. [IposIBASIOTCS] CHITBI MOIITHOTO 30MOMPOBAHHS.

Huxonait UBanoBu4 AHucumoB [66] Hanucan kuury «[lcuxorponnas [onroga». Kuura
COCTOMT U3 MSITH YacTeil. B nepBoil yacTu MpoucXoAUT 3HAKOMCTBO YUTaTEs el C TEXHOJIOTHen IICUX0-
TPOHHO¥ 0OPaOOTKM HACeIeHHsI U SK30THUECKIMMHU BUIAMU COBPEMEHHOT0 opyskus. Bosbias yacTth
OTBEJCHA YYaCTHIO OTEUECTBEHHOW TNCUXMATPUHU M CIELCTYXO B COBEPIICHUH YYIOBHUIIHOIO Ipe-
cryruieHusi. KopoTko paccMoTpeHa TeMa co3gaHus 1 (PyHKIIMOHMPOBAHHMSI TTPABO3AIIUTHOTO JIBUXE-
Hus. B KoHcTuTywio u YronoBHOE 3aKOHOIATETLCTBO HEOOXOIMMO BHECTH 3aKOH, 3arlpelnaroniui
AWUCTAHLIMOHHOE TICHXO(U3NYECKOe BO3/IEHCTBYE Ha YesloBeKa. BTopast 4acTh KHUTH, 1O CYIIECTBY,
npe/cTaBisieT U3 ceOs (paKTUIECKUI MaTepral 11l MeKayHapoaHoro TpruOyHasa. B Heil mprBeaeHb!
JIOKYMEHTAJIbHbIE UCTOPUU KEPTB TICUXOTPOHHOTO Opyskus. [71aBbl 3T0H yacti KHUTU «YTO Takoe
TICUXOTPOHHBIN Teppop?» U «IICMXOTPOHHBIE TIHITKY U UCTSI3aHUS» HE TOJIBKO 3aMHTEPECYIOT HEro-
CBSIILICHHBIX YMTATEJNIeld, HO M JAaJyT BO3MOXHOCTb I0PUCTaM MPABUIbHO KBATU(UIIMPOBATH COBEP-
maemMoe npectyruieHrue. TpeThsi 4acTb KHUTH TIOBECTBYET O HEPaBHOM O0phOe MPaBO3ALIUTHOIO JIBHU-
JKEHHUsI C YyIOBUIIHBIM MTPECTYIJICHUEM BeKa.

Hukoaaii IlaabunkoB «Kpacnas 3Be3ga» [49]. MHdopmammonHoe opyxkue 3amana
(CMMU, MnTepHeT, KHUTH, Ta3eThl, KypHAJIbl), BO3JCHCTBYSI HA PYCCKOrO 4eJIOBeKa, U3MEHWIO €ro
NCcUX0(hU3UUECKOE COCTOSTHME B HYKHOM ISl arpeccopa HarpaBJIeHUU. DTO BO3JEHCTBUE HOCHUT
CKPBITBI ¥ MACCOBBII XapakTep, a TIOTOMYy OoJiee oracHo, yeM opyxue saepHoe. Coserckuii Coto3
ObLT yHUUTOXEH B BOWHE HOBOTO THUIIA, T/Ie MPEBAIMPOBAIIO MH(OPMAITMOHHO-OPraHN3aIIMOHHOE OpY-
xwue. [1pu BoitHe ¢ 06pabOTKOI CO3HAHUS JIOAEN He yOMBAIOT, a MPOrpaMMHpPYIOT. YesioBek BOCIIpH-
HUMaeT nH(OopMaIHio, 0OpadaThiBaeT €€ U MPUHUMAET Ha e€ OCHOBE peleHre. PazpaboTaHsl anro-
PUTMBI, C TOMOIITBI0 KOTOPBIX JIIOJIEH MOKHO IPOrpaMMUPOBATh, MOKHO YIIPABJIATh UX HACTPOSHUEM
¥ MOBe/IEHEM (perpOLyKTHBHBIE CTIOCOOHOCTH ), MHUIIMUPOBATh pa3pyllieHre NICUXUKH WX TIOJTHOE
cCaMOyHHMUTOXeHUe. brnaronpusaTHas 1yisi oOpaOOTKU CO3HAHUS cpela Mpu HulleTe, Oe3padoTHiie,
aJIKOroJie, HApKOTHKAax, Mporaraljie paspara. Benp, IPUMUTUBHOTO YeslOBEKa Topasio Jierye 30M-
OUpoBaTh.

Haramus IToagosko [60, 65]. Ecnmu Bac unTepecyet, mouyemy BHl cTajii OOJIETh, yCTaBaTh,
OOMJIBHO MOTETh, IOUYEMY Ha padoTe MOSIBUIMCH KOH(DIIMKTHI, B CEMbE — CCOPBI, B CEKCE — MTPOOIEMBI,

19



A. MaranuesB. «[Icuxot POHUKA — YIIPABJICHUE CO3BHAHUEM, CPABHEHHUE C TEXHOJIOTMAMU OPEBHUX LBWIA3ALIAN»

MoYeMy BaM Bce BpeMsl MOMAaJaloTCs Ha I71a3a OHU U Te JKe IIPOXO0XKHUE U COCeH, TIOUeMY JTIOH TPhI-
raloT U3 OKOH, CTPEJISIIOT B caMuXx cels1, MonajaoT B aBapuH, TEPSIOT MaMsTh, HAYMHAIOT CJIBIIIATH
rojioca, JKajayloTcs Ha TAMHCTBEHHOe OOMydeHue M OpocaioT cBoM KBapTupbl. HaGepute B moucko-
Buke «Haraibs [TonoBko» 1 Bl HaijieTe OTBETH Ha 3TU BOMPOChl. [ICHXOTPOHHBIN Teppop Mpo-
BOJMTCS B TpeX (pOopMax — CKPBITHO, OTKPHITO U KOMOMHUPOBaHHO. OCHOBHASI YacTh MOTEPIEBIINX
Jaxe He OCO3HAET HU MPOBEJEHUE MPOTHB HEro Teppopa, HU caM (bakT OOMydeHHs], TaK KaK H3Iy-
YyaTted BO3JICUCTBYIOT B HEBUIMMOM CIEKTPE M 3 MOPOroM CIBIIIMMOCTU. W TONBKO BO3JEWCTBUE
yIbTpa3ByKoM (4actota cBbimie 20 kI 11) omryiaercs Kak jerkast Buoparwsi. [Ipu ckpbIToM nposejie-
HUH TICUXOTPOHHOTO TeppOpa Bce KOH(IMKTHI, BO3HUKAIOIIME Ha padoTe U I0Ma, yXyIIIeHUe COCTO-
SIHUSI 3/I0POBbs1 BOCITPUHUMAIOTCSI KaK BO3HHUKAIOIIME CaMH 10 ce0e WK citydaiHo. [laxe eciu yeso-
BeKa MpeAyNnpeJuTh O IPOBEAECHUU MPOTUB HETO TEPPOPa, UCKYCCTBEHHOE MPOUCXOKIEHHE TTPodIeM
orpuuaercs. Kaxapiii nymaet: «[la komy s HyxeH?». Ho MIMeHHO Ha TaKylo NO3ULIMIO BCE U pacCuu-
TaHO. [1py OTKPHITOM OCYIIIECTBIEHUH TICUXOTPOHHOTO Teppopa MPUMEHSIOT IPYIIIOBOE MpeciiejoBa-
Hue (GANG STALKING). [laBienue Ha yesioBeKa OCYyIECTBIISIETCS] JEMOHCTPATUBHO U ar PECCUBHO.
[Tpy KOMOMHMPOBAHHOM MPOBEJEHUH TICUXOTPOHHOTO Teppopa OAMH U3 YJIEHOB CeMbU OyleT mpa-
BWJIHO TIOHMMAaTh MPOUCXOMAIIEe U aIeKBaTHO Ha HETO pearupoBarh. ITO SBUTCS MPUUUHOU CCOP
Y CIIOPOB, TaK KaK OCTAJIbHBIE YJIEHBI CEMbU CTaHYT PACLIEHMBATh €ro MOBEICHUE KaK IMCHUXMUECKOe
3aboJieBaHme.

H. /1. deBarkoB, M. b. Tlonant [49]. Unes coserckux yuenwsix (H. 1. JleBsTKOB,
M. b. l'onant u ap.) cocrosiia B crieayonieM. Atmocgepoit 3eMiii MUJUIMMETPOBOTO U3JTyUeHUsI
BHE3EMHOT'O IMPOUCXOKJICHUST CUIBHO TOMIOMATCsA. [109TOMY 3eMHBIE OpraHU3Mbl HE MOTJIH UMETh
€CTECTBEHHBIX MEXaHW3MOB IIPUCMIOCOOIEHHS K KOJIeOaHUsIM 3aMETHOW MHTEHCUBHOCTH B 9TOM JIa-
na3oHe, 0OYCJIOBJICHHBIM BHEIIHUMH MPUYUHAMH, OJHAKO MOTJIM MPUCIIOCOOUTHCS K COOCTBEHHBIM
KOJIe0aHUSIM B 3TOM JMaria3oHe B MPOIECCEe IBOJIOIMOHHOTO Pa3BUTHS. B yCIOBHSAX OTCYTCTBUS
MOIIIHBIX €CTECTBEHHBIX MCTOYHMKOB W3JIyYeHHs] B MUUIMMETPOBOM JHana3oHe MpUpoia Morja
UCTIONB30BAaTh 3TOT «OECIIOMEXOBbII» TUaNa30H [Is LieJield YIpaBIeHuss OCHOBHBIMU (PU3HOTOTHYe-
CKMMHU (DYHKIMSMU ¥ MH(OPMAIIIOHHOMN CBSI3M MEK/y KJIETKAMH KUBBIX OOBEKTOB.

:xon Koaeman [49]. Poccusi — He niepBasi M He €IMHCTBEHHAs! )epTBa WH(MOPMAIIUOHHOTO
arpeccopa. Hapop! cTpaH «1IMBUIM30BaHHOIO 3anaja» NepBbIMU UCIIBITAIIN IECTBUE STOTO OPYKUS
Ha ceOe. [IprBeEéM HECKOJIBKO IIMTAT U3 KHUTU OBIBILETO COTPYAHUKA OPUTAHCKUX criericimyx0 JIxk.
Konemana «Komuter Tpéxcor»:

«MBplI pearupyeM UMEHHO TakK, KaK HAac MPOrpaMMUpYIoT». «Pa3padarsiBaeTcst ncuxonoruye-
CKU# 11adsoH Jyis Beerl Haumu». Conepskanuem rporpammbl CtaHgoprackoro «Ponga Yapinza .
Kerrepunra ,,I3amMeHeHre oOpa3a denoBeka“ ObLIO: 3alIpOrpaMMUPOBATh HALIMIO HA U3MEHEHHE .

B. HoBukoB [42]. PabGoTa Hajg COBEpIICHCTBOBAHUEM <«JIyYel CMEpPTH» MPOHOIKAETCS
U B Hacrosiiiee BpeMsi. Tak, HEJIaBHO Ha CTpaHHMIIAX aMEpUKaHCKOW mnedatu JokTop Pocc Dneit
u3 Kamopuuiickoro yHuBepcuTeTa 3asBIJI, YTO HA SMOIMOHAIBHOE COCTOSTHHE U MTOBE/ICHUE YeI0-
BEKa MOXHO BJIMATh HA PACCTOSTHUM TIOCPEJCTBOM M3MEHEHHs JIEKTPOMArHUTHOTO TIOJIsI YeJIoBeKa.
[TponomxkaloTcsi ¥ MUPOKOMACIITAOHBIE UCTIBITAHUS TICMXOTPOHHOTO OPYKHSl Ha HUYEro He IMOio-
3peBatoiux moisx. Eme B 1986 rony Kum becniu, pykoBoautesns xkeHckoro Jyiarepss Mupa, pacro-
Jo)eHHOro BONMM3u BoeHHou Oa3bl B ['puaxeM-Kommon (CIIIA), cocraBuia Katajor CUMIITOMOB,
BBI3BIBAEMbIX HU3KOYACTOTHBIMH CUTHAJAMM, KOTOPHIMUA BOEHHBIE 00pabaThiBaI MPOTECTOBAB-
IAX KEHIIMH. DTO BO3JEHCTBUE IMPOSIBISUIOCh B TOJIOBOKPYKEHHSX, YACTBIX pa3pblBax IIIA3HBIX
COCYIOB, OOTax JiMia (Jake B HOUHOE BpeMsl), TOITHOTE, HapyIIEeHNH CHA, YJallleHuH cepateoue-
HUS, TTOTepe MaMsATH, HECIIOCOOHOCTH CKOHIIEHTPUPOBATh BHUMaHKE, IE30PUEHTAIINH, CHITbHEHUIINX
TOJIOBHBIX OOJISIX, BpEMEHHOM Tapajiiye, HapyIIeHUsIX pedr, pa3apakuTeIbHOCTH, HEOOOCHOBAaHHOM
yyBcTBe MaHUKHU. Cpeay HblHe pa3pabaThiBaeMbIX IPOTrpaMM UccieoBaresy 3toro Borpoca u3 CIIA
Ha3bIBalOT U «CrAllyl0 KpacaBuily» — IPOrpaMMy, KOTOpasi IIpeAycMaTpuBaeT CO3/1aHUE IEKTPO-
MarHUTHOTO OPYXH$1, BO3/IEHCTBYIOIIETO HA MCUXKKY COJIIAT MPOTUBHUKA BO BPEMsl BOCHHBIX OIle-
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pauuii. 9TUM NPOEKTOM pyKoBOAMT JIkek BepHOH, BBICOKOIOCTABJIEHHBII O(HIIEp BOEHHON pa3-
Benku CIIA.

I'. CugopoB, poCCUICKUI MyTelIeCTBEHHUK, OHOJIOr M aHTPOMOJor [72] Hamucan B CBOei
KkHUTe «TaiiHasi XpOHOJOTHS M TNCHXO(U3UKA PYCCKOro Hapoma»: «be3ycnoeHo, npedcmagument
BHYMPEHHe20 Kpyaa 4en06euecned XOpOoulo 3HaIom, KAk nposoOUMcs U 3aKpPensemcs Ha 2eHHOM
YpO6He 30MOUPOBaHUEe He MONLKO 0OHO020 UeN08eKd, HO U 3HAUUMEAbHBIX UeN08eHeCKUX Macc. Imy
2HYCHYIO MEXHOA02UIO Mbl ONUCHIBAIMNb, KOHEUHO Jice, He OYOem».

JIync Canzen [48]. Penakrop xkypHana «Makposeil Hbioc» Jlync Cimzen nuier: «Yenoseue-
CKHI1 OpraHu3M — 3TO JIEKTPOXUMHUUYECKast CUCTEMA, M YCTPOWCTBA, BIUSIONINE Ha Hee, yKe CO3/IaHbl.
EcrecTBeHHO, B Hallleil BBICOKOTEXHOJIOTMYHOW CTpaHe TAKUMH YCTPOWMCTBAMU HE MOIJIA HE 3auHTe-
pecoBaTbesi BoeHHbIe. PaboThl B 3TO# 0Omactu BemyTest Oonee 30 JIeT M OKpYKEeHBI 3aBECOM CEKpeT-
HOCTH, IMH 3aHSATHI JJAOOPATOPHU HEKOTOPHIX YHUBEPCUTETOB U MSITH BOCHHBIX MCCIIEJOBATEbCKUX
1eHTpoB. Ha pa3paboTky ,,[ICH-OpYyKHUs" BBIENSIOTCS HEMAJIble CYMMBI, B YACTHOCTH, JIEKTPOXUMHU-
yeckas Jadoparopusi BBC CIIA mnanupyet 3aTpatuTh Ha 3T0 opyxue cBbime 100 MIH. Jo/uiapoB
B OMVDKAMIIMe TIATH JIET».

NBan Cepreesnuy Kauaumn [48]. B tenenepenaue «Yepnslii simuk» o [leppomy kanany LT
B 1992 romy o3By4eHO conepxanue Opounopsl «HekoTopble mpuMeHeHust TuIHo3a». ABTOp — MBan
Cepreesny Kauayus, ObIBIINMT BOSHHBIN, U3BECTHBIN TMITHOTU3EP, MMUIIET O CO3/IaHHON MM (B COaB-
TopcTBe) Ha ocHoBe CBY-reneparopa ycraHoBke «Pannocon»: « MHOIO Ce/IaHO OTKPHITHE, N300pe-
TEHHE — CIOCOO BBI3BIBAHMS MCKYCCTBEHHOTO CHA HAa PACCTOSHUM C TOMOIIBIO pagruoBOIH. [opox
HoBocubupck, BoiickoBast yactb 71592. TIpakTudecKyio MOMOIIb B COAEHCTBUM W O(OPMIICHUM
9TOrO OTKPBITHS OKa3bIBaJl TeHEePas-MOJIKOBHUK aBuanuu Bnaaumup HukutoBrmu Adpamos. Kypu-
poBaut padotsl aBaxabl I'epoit Coserckoro Coro3a, mapman aBuanmu Casurikuii EBrennii SIkosie-
BUY». [laniee roBopuiiock 00 YCTIEITHBIX UCIIBITAHUSX YCTAHOBKM «PasinocOH» B BOMCKOBBIX YacTsIX
nioy HoBocrOMpCcKoMm, a Takke 0 TOM, YTO STOT MPUOOP MOXKET HE TOJBKO YCHIILIATh «IIPOTHBHUKA»
Ha OOJIBIIIOM PACCTOSIHUM, HO U BBI3BIBATH U3MEHEHUS B OPraHM3Me — BIUIOTH 10 MYTAllUil KJIETOK
(MHBIMHU CITIOBaMU, TEHEPUPOBATh YPOACTBA). [IpeiBapuTebHbIe pacueThl sl COBOKYITHOCTH YCTaHO-
BOK (cTaHimu «PaauoruiiHos») moKas3blBaloT, YT0 MOKHO 00Ty4arsh ropoj riomaabio 100 kBagpart-
HBIX KWJIOMETPOB C PACCTOSIHUS JI0 55 KUJIOMETPOB OT nepeaaryrka. Jliogau, Kotopslie monaayT Moj
3T0T Moy upoBaHHb CBY-curaan, OyayT B JIydIlieM ciiydae 3achIlarhb.

Eaena I'puropseBna Pycankuna, Bpad, JOIEHT, pyKOBOAUTEIb IHCTUTYTa NMCUXOTEXHOJO-
ruit umenu . B. CmupHoBa B nepuon nocie cMept myxka CmupHoBa [49]. — B Haiiem nojico3Ha-
HUM XPaHUTCS MAMSITh HAIIMX MPEAKOB MUHUMYM 3 IIeCTbh-CeMb BEKOB. VIMEHHO 3a 3TOT OOJIBIION
NIepHo]] IPOUCXOIUT OCO3HAHUE CBOEW HALIMOHAJIBHOCTH, BHIPAOATHIBAETCS] MEHTAIBHOCTD HAIUU. —
A MOXeT, TaM M BOBCE MOXHO HAaWTH UYTO-TO M3 BPEMEH 3apokjaeHus ku3HU Ha 3emie? Wmm ee
TMOSIBJIEHMSI C APYruX miaHetr? — MoxeT ObITh, — criokoiHO oTBeTwiia Enena I'puropbeBHa. — Cam
Uropp BuktopoBnd CMUPHOB, KOT/Ia BIIEPBBIE «3aryIsHYJ» B MOICO3HAHUE, CKA3aJl, YTO 3TO OTKPHI-
THE OOJIbIIIE, YeM aTOMHAsA O0MOa M KOCMUAYECKUE TTOJIETHI.

Xoce [leabrago, ucnanckuii npodeccop pusnonoruu [66] ropopui, UTo €Cau paHble 1Jist
yIIpaBJIeHHs MbIIIUIEHUEM U (PYHKIMSIMA OpraHM3Ma TpeGoBaIoCch BXKUBUTH B MO3T YeJIOBEKA JEK-
TPOABI WJIM HAXOAWTHCS B HEMOCPEICTBEHHON OJM30CTH, TO TEreph C Pa3BUTHEM HAYYHO-TEXHU-
YEeCKOro IMporpecca MOXHO OOOMTHCh Oe3 BCIIOMOTATelIbHBIX CPEJICTB M YIPABJIATh MbIIUICHAEM
1 (PYHKIUSIMHU OpraHU3Ma YeIOBeKa Ha JTIOOBIX PACCTOSTHUSIX.

I'anuna IlerpoBna Jlo3oBunkas, n.10.H. [70]. PaccmaTtpuBaeTcst 3apyOeskHbIA U pOCCHIA-
CKHIA OTBIT OOPHOBI C HOBBIM BHJOM IMPECTYITHOCTUA — MCUXOTPOHHBLIM TeppopoM. Ocoboe BHU-
MaHUe yAelIeHO pa3penieHrio KPUMUHOIOTMYECKUX U YTOJIOBHO-TIPABOBBIX MPOOsieM OOpbOHI ¢ TICH-
XOTPOHHBIM TEPPOPOM B OTHOILIEHUW YYACTHUKOB YTOJIOBHOTO CYIONPOM3BOACTBA. [ICHXOTPOHHBIIH
TEppOp — 3TO YMBIIIIJICHHbIE JEWCTBUS, COBEpPIIaeMbIe 110 MTPEIBAPUTEILHOMY CTOBOPY I'PYIIION JIUII,
HE3aKOHHBIM BOOPYXEHHBIM (DOPMUPOBAHHEM, TIPECTYITHBIM COOOIIECTBOM (ITPECTYIHON OpraHu-
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3aLuel) MyTeM MCIIOJb30BAaHUSl CIEUUAIBHOTO OPYXKHUsl M MHBIX MPEIMETOB M3JIyYalollero TUIa,
MOpaXalux B 0CO00M JUANAa30He YacTOT, (POKYCHPOBAHUSI M MOIIHOCTH , TIPUMEHSEMbIX
B COBOKYITHOCTM C JPYIrMMH METOAaMHU BO3AEHCTBHS Ha JIMIO JUISl JOCTHKEHHUsl OOIIed Lesu,
Y HampaBJICHHbIE HAa CO3[JaHME CUTYallMH, OTIACHOM ISl KM3HHU, 3I0POBbs, IIPaB U CBOOOJ YeJIoBeKa,
ero npsiMoe (pU3NIECKOe YHUUTOKEHUE WM UCKYCCTBEHHBIN BBI30B MHOTOOOPA3HBIX 3a00JIEBAHUI.
Okxkoro ABaJIaTH JieT Ha3a/ B rocynapctBax—yuactHukax ConpyxecrBa HezaBucumeix ['ocynapcrs
(CHI') u npyrux rocygapcTBax MOCTCOBETCKOro npocrpanctBa — B Poccum, Kazaxcrane, Jlareum,
Jlutee, VkpanHe — nosiBUJICA U UPE3BbIYATHO aKTMBHO Pa3BUBAETCS HOBBIM BHJ MPECTYITHOCTH —
MICUXOTPOHHBIN Teppop. B JlarBum, Hanpumep, NCUXOTPOHHBIN TEPPOP MPUMEHSIETCS AJis1 HE3aKOH-
HOT'O U3BSITUS Y COOCTBEHHHKOB KBAPTHP, 3aJI0KEHHBIX UMHU B OaHKH J1JIs TIOYYEHH S KPEAUTA.

C. JleckoB [70]. TTo muenuto C. JleckoBa, HET MPUHIMIHUAIBHBIX MPENSTCTBUIA AJIs TOTO,
yToOBl MH(OpPMAIIMSI U3 MO3ra 4YejoBeKa OblTa CKOIMpPOBaHAa Ha JpPyrol (hU3MYECKOM OCHOBE.
3a pyOexoM B MoCiIeHNe Tofibl OYpHO Pa3BUBAETCS] HAYKa «CETTIEPETHUKa» Il TEXHOJIOTHU CUM-
THIBAHUS JIMYHOCTH TIPU MepeHoce ¢ OMOJIOrMYEeCKOM Ha KOMITBIOTEpHYI0 MaTpuily. [1o mporaosam,
paboThl OynyT peasm3oBaHbl Ha mpakThke K 2020 .

T. TperbsikoBa, K.T.H. [74]. IIcuXoTpoHHBIN TEPPOP — ITO UCHOIB30BAHUE OPYXKUS U MPel-
METOB U3JTyYalOIIero TUMa, OMOXUMHUYECKUX (OAKTEPUOTIOTMUECKHX) CPEICTB C IPUMEHEHHEM arlra-
paTypHO-KOMITBIOTEPHBIX TEXHOJIOTUI /11 CKPBITHOTO JIMCTAHLIMOHHOTO YIIPaBJIE€HUsI MOBEAECHUEM,
(usnonorreit 1 3A0pOBbEM JIIOICH B MPUBBIYHON IJIs1 HUX OBITOBBIX YCIIOBHUSIX. Y3KaCHOM peasibHO-
CTBIO CETOJHSIIHErO JIHs SIBJISETCS IICUXOTPOHHBIA TEPPOP MUPHBIX TPakjaH pa3HbIX CTPaH, BEly-
HIUICST MUPOBOM TICUXOTPOHHON Maduen, «HyJeBOW BJIACTbIO» C UCMOIb30BAHUEM MCUXOTPOHHOTO
(mMcuxo(pu3MYecKoro, He JIETAIbHOIO, NCU-0pykHUsi) opyxkus. Kak nokaszana 1-asg mexayHapogHas
Konepentus npoTus rcu-opyxus, oHO moMuMo Poccru pazpadatsiBaetcs u victionbiyetcs B CIIIA,
I'epmanuu, Uszpaune, Iakucrane, CesepHoit Kopee u B apyrux crpanax. Kpome storo, ncuxo-
TPOHHBIE TEXHOJIOTUU MCOIB3YIOTCS JUIsl AUCTAHIIMOHHOTO YOWICTBA M CKJIOHEHUIO K CaMOYyOWii-
CTBY, OPTraHM3aLlM¥ aBapyil, yMBbIIUIEHHOTO TOBPEkKIEHHS JIEKTPO U PAJUOJIEKTPOHHBIX YCTPONCTB
u obopynoBanusl. «[IpHHIIUN AUCTAHITMOHHOTO BO3/ICHCTBHS HAa YeIOBEKa TICUXOTPOHHOTO reHepa-
TOpa OCHOBAH Ha Pe30HaHCe YaCTOTHBIX XapPaKTEePUCTHK YeJIOBeYeCKHUX OPraHoB — cepana,
Noyek, neyeHu, Mo3ra. Kaxaplil yesioBeyeckuili OpraH MMEET CBOI0 YaCTOTHYIO XapaKTEPUCTHKY.
W ecnu Ha TOM ke yacTOTe HAa HEro BO3/EHCTBOBATH IEKTPOMATHUTHBIM U3Ty4YE€HUEM, TO OpraH
BXOJUT B PE30HAHC, B pPe3y/IbTaTe YEro MpOSIBIISETCS WIM OCTpasi cepAeyHasi HeAOCTaTOUYHOCTb, WK
MOYeYHasl, UM HealeKBaTHOCTb MOBEICHUS

JI. Pon Xa606apa [76]. AiMUHUCTpaTUBHASI TEXHOJIOTHS — 9TO TOYHAsI CHCTEMa YIpaBJIeHUs
mMoOOM TPYIION, TAKOW KaK, KOMITAaHHsI, KOpPIopalysi Wi rocyaapcTBo. Ha pa3paGoTky 3Toil TeXHO-
noruu Pon Xa66apa norpatwi 6omnee 30 jer.

HBan CepreeBuu CeMeHOB, MOJKOBHUK B OTCTaBKe, OBIBIINI COTPYIHUK CIiercayxo0 [79].
I[lena Bcerna niuaBaeT Ha NOBEPXHOCTU. K TaMHCTBEHHOMY U HEM3BEJAHHOMY YacTO JIMITHYT KYJIUKU
U 1mapriatadel. Ho maparicuxosiorusi OTHIONb HE YEpPTOBIIMHA, a APEBHSS HaykKa. $l 3aHMMaloCh €10
noutu copok Jsier. IlapancuxoJsorust — Hayka, Mo3BOJISIIOIIAsL MCIIONb30BaTh PE3EPBbl NCUXUKU
YyeJIOBEeKa ISl SICHOBUJIEHUS, NIepe/layd MBICIIM U HEKOTOPBIX JAPYIMX CKPBITHIX (PYHKLIMM, — IPH-
MEHSIETCsl C He3alaMsATHBIX BPEMEH. DTOM METOIMKOW BIAJENN €LIE erMIeTCKUEe M BaBUJIOHCKHE
Kpelbl, KOTOpble yIpasisuiv JioabMu. Ha npoTskeHur BEKOB YHUKAJIbHbIE 3HAHUS IepeJaBaluch
JUIIb U30paHHBIM. B XX BEKe yKe CHelCTyKObl TPOSIBUIIM K NMAPATICUXOJIOTUH CTOJb OOJIBIIION NHTE-
pec, uTo co3/iaBajiM crieraibHbie MHCTUTYTH. B T'epmanuu B 30—40-e roapl CyliecTBOBaJIO CeK-
perHoe noapazaenenue CC «Ansnepde», a B CCCP B 310 Bpems ycremHo padoTtana jaboparopust
HKB]I I'ne6a bokuu. Crieticmyx0b1 CILIA crany akTMBHO 3aHUMAThCSI IPUMEHEHHEM aparchuxosio-
ruu B 40-e ropl. Ho oco0oe pa3BuTHe 3Ta HayKa MojTyuymia B Haiire Bpemsi. Bc€ varie e€ noctuxkeHus
CTaJIM IPUMEHSATBHCSI B COBPEMEHHOW TMOPUIHON BOIHE, Ha «HEBUAUMOM (ppoHTe». I10 MOHATHBIM
cooOpaxkeHusM BCE 3T0 HaxonuTces 1of rpudom «CoBepliieHHO ceKpeTHO». [TonkoBHUK CeMEHOB
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CTaJl paccKasblBaThb O TENEPh YK€ HE CEKPETHOM 3KCIIEPTHO-aHAJIUTUYECKOM yrpasieHuu ['eHe-
panbHOro mrada Boopyx€nnsix cun PP, nonyuniiem HazBanue «BoiickoBas yacts 10003». Ono
JeWiCTBOBAJIO TIO/I PYKOBOJCTBOM TeHepasi-jieiTeHanTa Ajekcess CauHa. Ha mporpammy padoTasno
120 kpynHBIX Hay4YHO-MCCIEAOBaTeNbCKUX 1IeHTpoB Poccun. Haunnas ot MHcTUTyTa nicuxonoruu
PAH u 3akanuuBass MAU, MOTU, MBTY um. baymana

Makcum KanamuukoB [80] Hanucan o ncuxorexHosnorusix Urops CmupHoBa. — Bama
3aja4ya — CIyIIaTh MYy3bIKY M HQ)KMMaTbh KHOIIKY, KaK TOJbKO HAa dKpaHe MosiBisieTcs psAj uudp, —
TOBOPUT MHE MPOBOXAThld. — Ecii BB OTOPONMTECH, TO B HAYIIHUKAX Pa3facTcs PE3KU CUTHAI
U SI3BUTEJIbHBIN ToJoc cKaxeT: «Pano!». Eciu ve yecneere — 1o ycipimure «Ilo3nno!». Ilepuoguuecku
Ha 9KpaHe OyayT BCIBIXMBATh HaamcK «[1o0po» 1 «310». Ha nepBoe pearupyiite HaxkaTheM KHOIKH.
Bropoe — mpormyckaiite. YcaxuBaioch B yI0OHOE KpPecyo Mepesi SKpaHOM OOBIYHOTO KOMIBIOTEpa.
Hapnesato HaynHukY 1 6epy B pyKH MPOCTEHIINIA MyJbT C €AMHCTBEHHON KHOoMKo#. Tak Hauajach
npoieaypa Ncuxo30HAMPOBaHuA . BolHbI IpUYyJIMBON JIEKTPOHHOU MY3bIKM MOTEKJIM B MO
MO3T. [ MIMHOTU3UPYIOINI, TOBEIUTENIBHBI MYKCKOH I71aC B HAYIIHUKAX FOBOpPUT: «OTKpOM CBOIO
ayury. Byns pedenkom. Hactporicst Ha noopo!». [lucruieit MammHb 3aMurai psaamu 1udgp. Boooime-
TO MpoLeaypa JOJIKHA JUIUThCs yaca noatopa. Ho y MeHs ectb Tobko copok MUHYT. C coxaneHrueM
CHMMAIO HayIITHUKU ¥ OCTaHaB/IMBaI0 MaluHy. COCTOsIHME MO€ — Kak NocJie pa3rpy3ku Barosa. Ciiy-
CTs1 KaKMX-TO BAJIIaTh MUHYT 51 YyBCTBYIO HEOBIBAIIBIN MOAbeM. HUKaKO# TSKECTH B TOJIOBE MOCTe
OOBIYHOTO HEIOCHITIAHM S, HUKAKOTO TYMaHy B MO3TY OT BBIKYpEHHOH Mauku curaper. ['osoBa coBep-
IIIEHHO sICHA, MBICU — YeTKH. ['ocnony, 1a Tak s ceOst 4yBCTBOBAJI JIET TPUHAALIATH HA3aI.

I'puropmii Xaaaeii, padoran Bmecte ¢ Miropem CMUpPHOBBIM, qupeKkTop 1o passutuio HAN
nicuxotexnosoruit [80]. [IcuXoTeXHOIOr1K CTAHOBATCS CPECTBOM M OTOOPA JTYUIIHX, K HHCTPYMEH-
TOM JUIsl TIOATOTOBKY KaJIpOB Ha CIIEIMAIBHBIX Kypcax. Bemp kakas mpoOnema ceroiHsi HauOosnee
octpa? Kagposas! Kagpel pemator Bc€. Ecny nogHAThCA Ha CIeAyOIIMNA YPOBEHb, TO Mbl YBUIUM
y’k€ TEXHOJIOTMU NCUXUYECKOW KOPPEKLIMHU KakK ISl OTAEbHBIX JIIOAEW, Tak U A Macc. CMUPHOB
YTBEPKAAET: TaK BIIOJIHE BO3MOKHO CHU3UTh arpeCCMBHOCTb U MPECTYIHbIE HAKJIOHHOCTH B OOIIle-
CTBE, OCOOEHHO B PErMOHAX, CKJIOHHBIX K BCIIBIIIKAM MEKHAIIMOHAIBHOW PO3HHU. DTHU K& METOBI
TMO3BOJISIIOT IIPECEKATh MACCOBBIE OECTIOPSIKM WM TAHUKY TIPY OOEBBIX JEHCTBHSX MM TEXHOT€HHBIX
karactpoax. MoxxHO 3apaHee paccerMBaTh HAMEPEHHUS Y T€X, KTO TOTOBUT TEPPOPUCTUYECKHE aKThI.
[lepenaBast «BCTpOEHHBIE» B MY3bIKY CJI0Ba Y€pe3 IMHAMUKM B a9pONOpPTax U HAHOCS HEOCO3HABae-
MBI€ JIIOIBMU y/Iapbl TI0 TIOACO3HAHHIO, MOKHO 3aC€4b HAPKOKYPHEPOB M TEPPOPUCTOB ¢ OGoMOaMu —
IO UX «JIEpralouieMycsi» MOBEJEHHUIO Y yHKTOB JOCMOTPA.

23



A. MaranuesB. «[Icuxot POHUKA — YIIPABJICHUE CO3BHAHUEM, CPABHEHHUE C TEXHOJIOTMAMU OPEBHUX LBWIA3ALIAN»

HcTtopus pa3BUTHA NICH-TEXHOJOTHH

1853 ropx [68]. B 1853 roay 3HameHMTHII XUMMK AJjiekcaHap BymiepoB BhiepBbie B Mupe
CO3/IaJT HAYUHYIO TUMOTE3Y ISl OOBSICHEHUS MPOSIBIISIONIErocsl B IMITHO3e (heHOMEHa MBICJIEHHOTO
BHYIICHUSI MEKAy TMUITHOTU3EPOM U NallMEHTOM. ByTJiepoB mpeaiokul paccMaTpuBaTh B KauecTBe
MCTOYHMKA M3JTyYE€HHUI MO3T M HEPBHYIO CUCTEMY Y€JIOBEKA, IPEATONIOKHUB, YTO AIBUKEHUE «HEPBHBIX
TOKOB OpraHW3Ma» WJIEHTUYHO B3aMMOJEHCTBUIO IEKTPUUECKMX TOKOB B MPOBOAHUKAX. MIMeHHO
NEKTPOUHIYKIMOHHBIN 3(peKT 0ObsCHSET, 0 MHEHHIO ByTiepoBa, (pusnueckyio npupoy CUurHa-
JIOB OT MO3ra OJHOro 4ejioBeka K Mo3ry apyroro. C runorte3oit Bytieposa cornacuics ¢pusnosnor
WBan CeueHoB, 0OpaTUB BHUMaHUE Ha TOT (DAKT, YTO IMOLIMH U OJIM3KKE POICTBEHHBIE OTHOIICHHUS,
0COOEHHO MeXy ONM3HEelaMH, 3HAYMTESHHO YCUIUBAIOT 3(P(EKT MBICIEHHOTO CHJIOBOTO B3aMMO-
JEWCTBUS.

Konen XIX Beka [68, 78]. HanOobIyo U3BECTHOCTD MOTyYMIa cepusi padoOT MO IEKTPO-
MarHUTHOMY OOOCHOBAHHUIO MEXaHU3MOB MBICIEHHOTO BHYIIIEHHS B OMBITAX HA JKUBOTHBIX U JIOISIX,
BBINIOJIHEHHBIX B KOHIIE XIX 1 Hauane XX Beka akageMukoM Biaarmupom bextepeBbiM, CO3AaBIIIMM
nepBblid B MUpe VHCTUTYT 1O M3Y4YEHHIO MO3ra U IICUXUYECKOH JeATeNbHOCTU. B xone MHorouuc-
JIEHHBIX SKCIIEPIMEHTOB BBISICHUIIOCH, YTO UEJIOBEK CIOCOOEH YIPAaBJIATh KMBOTHBIM, TaK CKa3aTh,
MBICJIEHHO — 0€3 KOMaH/1, TMHKOB, THIYKOB U IOHYKaHUH. bexTepeBbiM Oblia 0OHapykeHa U SKCTIepH-
MEHTAJILHO JJOKa3aHa CIIOCOOHOCTh HEKOTOPHBIX JIIOAEH OCYIIECTBIISATh «CBEPXUyBCTBEHHbI KOHTAKT>,
TPAHCIMPOBATh B MO3T PYroro KMBOTO OpraHu3Ma oOpasbl, MepeiaBaTh €My SMOIUU U CO3[aBaTh
B HEM Te WJIM WHbIE MbIIIEYHbIE UMIY/IbChl. Hammio ObU10 yMEeHHe HEKOTOPBIX JOJEN «TOBOPHUTh»
C MOJOMBITHBIM XMBOTHBIM, TO €CTh OOILIAThCs Ha s3bIKe 3Beper W mrtull. [lomoOHbIe HeopIuHap-
Hble criocoObHoCcTH ObLH Ha3BaHbl [ICU-u3myuenreM. Y XOTs MOMBITKY HAMTPSIMYIO 3apEruCcTpUpPOBATh
U3JIy4eHUE MO3ra, YIOBUTh MBICJIb BO BHEIIHEM IPOCTPAHCTBE B BUJE IEKTPOMArHUTHOIN BOJIHBI
HE YBEHYaJIUCh YCIIEXOM, HayKa B BEK JIBa/ILIAThIi BOLIUIA C IIPE/ICTABIEHUSIMU O MO3re YeJIoBeKa Kak
O reHepaTope HeKOel TOHKOU SHEPTUH, CBOETO pojia IMICUXMUECKOM PeakTope, MpeObIBaOIIeM BHYTPU
YeperHoi KOpOOKH.

1919 rop [68]. Bragumup Bexteper u Bnagumup [IypoB BriepBbie B MUpe Ha cOOakax B 00JTb-
IO CEpUM ONBITOB HayYHO MOATBEPAWIM CYIIECTBOBAHUE SIBJIEHUS] MO3IOBOIO CHUJIOBOIO BO3JIEH-
CTBUSI MBICJTM YesioBeKa Ha coOakax. Cou pesynbrarhl BextepeB omyonukoBan B 1919 rony B cra-
ThsIX «O0 OMbITaX HaJl MBICICHHBIM BO3JECTBUEM Ha MOBEAEHNE )KUBOTHBIX» U «I[IPOTOKOJIBI OIBITOB
HaJl HENIOCPEICTBEHHBIM BHYILICHUEM XHUBOTHOMY, IPOM3Be/IeHHbIX Bpadamu M. KapmamoBbiM u U.
[lepenenem». Y caenan crieniyaibHbII JOKJIAA O CBOEM OTKPBITUM Ha KOH(epeHLuH VIHcTuTyTa MO3ra
B HOs1Ope 1919 rona. B cBoux padotax BextepeB ykaszas Ha OTKpbITHE U OOHAPYKEHHUE UM MO3TOBOTO
MeXaHHU3Ma 0COOOT0 CBEPXUYBCTBEHHOT'O KOHTAKTA, KOTOPBI BOBHUKAET MPU ONpeeIeHHbIX YCIIo-
BUSIX MEXK]Ly YeJIOBEKOM U KHUBOTHBIM M TIO3BOJISIET HA «SI3BIKE» JKMBOTHOT'O — C TIOMOIIBIO IBUKEHUI
Y MOLIMI — YIIPABJIATh €0 NOBEEHUEM MBICJIEHHO.

1920 roa [68]. B 1920 rony akanemuxk Iletp JlazapeB B cratbe «O padoTe HEPBHBIX LIEHTPOB
C TOYKH 3peHUsI MIOHHOHN TeOpuH BO30YXkJEHUS» BIIEPBbIE B MUPE JIETAILHO 0OOCHOBAJT 33/1a4y Tpsi-
MO/ perucTpanuy 3JeKTPOMArHUTHOIO U3JIy4eHUsl MO3ra, a 3aTeM BbICKAa3aJICsl B IIOJIb3Y BO3-
MO HOCTH «YJIOBUTb BO BHEIIIHEM IPOCTPAHCTBE MbIC/Ib B BUE IEKTPOMArHUTHOM BOJIHBI».

1920 — 1923 roapl. B 1920 — 1923 ropax OnecTSIIyI0 CEpUI0 MCCIIEIOBAHUIN BHITOTHUIH
Bragumup [dypoB, Dnyapn Haymo, bepuapa Kaxunckuid, Anekcanap Ywuxesckuil B [Ipaktuye-
CKOM JTaOOpaTOPHH IO 300TICUXO0IOrUH [ TaBHOTO yripaBiieHus Hay YHBIMU yupeskieHnssMu Hapkomara
npocselieHrst B MockBe. B 3THX 3KkcriepuMeHTax 9KCTPACeHCH, KOTOPHIX TOT/IA HA3bIBAIM «U3JTyva-
IOLMMH JIIOIbMU», TIOMEIIAINCh B KaMepy-KieTky Papazes, SKpaHUPOBAaHHYIO JIMCTaMU MeTalla,
OTKYJa OHM MBICJIEHHO BO3/IEHCTBOBAIM HA COOAKY MM YesoBeKa. [100KUTeNbHbINA pe3y/IbTaT Obul
3aperucTpupoBat B 82% ciyyaes.
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1921 ropa [75]. B 1921rony B ctpyktype BUK CCCP 6511 co3aan 0coOblii KOMHUTET 110 BO3/IEH-
CTBUIO Ha PaCCTOSIHUM Ha OMOJIOrnyeckre o0beKThl. Pa3paboTku 3TOro otnena jerim B OCHOBY IICH-
XOTPOIHBIX U TICUXOTPOHHBIX TeXHONOrui. CUUTAETCS, YTO Y UCTOKOB pa3pabOTOK METOOMK MO3TO-
Boro BozzaencTBust B CCCP crosumu [. JIynu u gous ®. [I3epxunckoro Mapraputa Tenblie. OcHOBHOe
BHUMaHMe B 3TUX METOJHMKAaxX ObLJIO 0OpAIleHO Ha MCOMb30BAaHKE MICUXOTPOITHBIX CPECTB, OCHOBAH-
HBIX HA CHHTETHUYECKUX W MPUPOJHBIX HAPKOTHKAX

20-e roawl [66]. CoracHO pacceKpeyeHHbIX JOKYMEHTOB, CO3/IaHME OTEUECTBEHHOTO TICUXO-
TPOHHOTO Opy:kus yxonuT B Aajekue 20 roapl XX Beka. B 1924 rony corpyanuk cnenornena OI'TTY
ouonor I'. BapueHKO MIaHUPOBAT BO3MIABUTD SKCIETUINIO B THOET ¢ 1IeNbio MO3HAHUS THOSTCKOM
Marui, ¢ TOMOIIBIO KOTOPOH MOKHO ObLJIO ObI YIIPaBJIATh MOBEAEHUEM Jiofiei. HeoxnaanHo, Kcrie-
auist Obuta oTMeHeHa. I'. BapyeHko ObUT MPUKPBITHEM IS JPYTOM SKCHEUIINY, BO3TJIABIISIeMON
COTPY/IHUKOM 3TOTO ke crenotaena xygoxxaukom H. Pepuxom, kotopas 1o 3aganuio [I3epkMHCKOro
yXke apuranach B niiyOb TuOera. Pepux He TOJBKO YCHENTHO BBHIMOMHWJ 33/1aHKME, HO U JOCTaBUI
Ha JIyOsiHKy BOCeMb MOHAXOB, 3HATOKOB THOETCKOWM Maruu, 3JIEMEHTHI KOTOPOU B IaJTbHEHIIIEM JIeTIIN
B OCHOBY CO3JIaHHUSI TICUXOTPOHHOTO OPYKHSI.

1924 roa. B 1924 rony npencenarens ydeHoro copeta Jlaboparopuu 3o0mcuxonoruv Biaau-
mup JlypoB u3nan KHUry «JlpeccupoBKa )KHUBOTHBIX», B KOTOPOW PaccKa3biBaeT 00 OMbITaX IO MbIC-
JIEHHOMY BHYIICHHIO.

1925 roa. B 1925 rony cratbio 0 MBICJIEGHHOM BHYIIEHUU TUIIET U Asekcanap YmxeBckui —
«O nepeaue MBICIIM HA PACCTOSIHUN.

1925 roa [66]. OnHyM U3 poJOHAYAIBHUKOB OTEUYECTBEHHOI'O IICUXOTPOHHOTO OPY:KUsl SIBJISI-
ercs akanemMuk B. bexrtepes. B 1925 rony rpynna B. bextepeBa npoBesa niepBble OIBITHI 110 KOJUIEK-
TUBHOMY BKYILIEHHIO SMOLMI Ha pacCTOsIHUU. MaccoBOoe BHYIIIEHUE OCYIIECTBIISIOCH Yepe3 paguo-
ceThb. Hemasblil BKJIaj] B cO371aHKE IbSIBOJILCKOTO OPY:Kusi BHeca 104b P. [[3epxunckoro M. Tasbiie
u joreHt [. JIyni. OHM 3aHUMaITUCh pa3pabOTKaMKu KOMOWHMPOBAHHBIX TICUXOTPOHHBIX TEXHOJIO-
T'Mii, OCHOBAaHHBIX Ha B3aMMOJICHCTBUM CIIEIIMAIBHBIX HAPKOTHMUYECKHX IPErapaTtoB U TEXHUYECKOM
armaparypbl. ECTh cBeieHus1, 4TO Haj CO3IaHMEM TCUXOTPOHHOTO OpYXHUsl padoTal akaaemMuk M.
[TasnoB.

1932 rox [68]. B 1932 rony UuctutyTt mo3ra um. B. bextepeBa nosyuni oduimaabHoe 3a/1a-
HHUE HavyaTh KCIIEPHUMEHTAIBLHOE UCCIIENOBAHNE NUCTAHTHBIX, TO €CTh Ha PACCTOSHUM, B3aMMOCH-
CTBUI1, HAyYHOE PYKOBOJICTBO KOTOPBHIM OBLIO MOpy4YeHo yueHUKy bextepesa Jleonnnay BacusbeBy

1934 - 1937 roapl. K 1938 roqy Obl1 HaKOIJIeH OOJBIION IKCIIEPUMEHTATBHBIA MaTepua,
00OOIIIEHHBIN B BUJIE OTYETOB:

«[Icuxousnonornyecke OCHOBHI TeJIeNaTUYecKoro peHomeHa» (1934);

«O puBMYECKUX OCHOBAX MBICJIEHHOTO BHYyIIeHUs» (1936);

«MBbicieHHOe BHYIIIEHUE IBUTATENIbHBIX akTOB» (1937).

Cepeanna 30-x roaos [75]. B cepeaune 30-x ronoB Haill cooteyecTBeHHUK MuxailjioBcKuil
YCTAQHOBWJI, UYTO Pa3IMUHbIe KOMOMHAIIMY JIEKTPOMArHUTHBIX MMITYJILCOB JUTUTEIBHOCTBIO OT 20 MCek
no 1,25 cek, nopropsionuecs ¢ yactotoi 25—0,4 ' u Moayupyionme HeCylyo paguodacToTy
(IMama3oHa CpeJHUX M KOPOTKMX pPaJMOBOJIH), OKa3bIBAIOT BJMSHMUE HAa OT/AENIbHBIE 30HBI MO3Ia,
OTBETCTBEHHBIE 32 SMOIIMOHAILHBIM HACTPOW W 32 pabOTy BHYTPEHHUX OPraHOB. DTO OTKPBITHE
ObLIIO MCIOJIB30BAHO UIsI pa3paOOTKM METOIUKHU TICUXOTPOHHON 0O0pabOTKU pagrioTeXHUYECKIMU
CPE/ICTBAMHU.

1943 — 1945 roapl. 13 ucrounuka [42] crajo U3BECTHO, YTO MEpBbIe pa3padOTKU MOA00-
HOT'O OpYKHsI OTHOCATCS elle K BpeMeHaM BTopoii MUpOBOI BOIHBI, KOTAa SIIOHCKUE yUeHbIE CO3/a-
BaJIM TIporpamMmy Ioj Ha3BaHueM «JIyd cmeptm». HecMoTps Ha TO, 4TO OHa Tak W He ObLIa
J0OBEJeHa JI0 MacCOBOrO NIPUMEHEHHs1, pa3paboTKa CUMTAIaCh BEChbMa MEPCHIEKTUBHOM, U B TIEPUOJ
¢ 1940 o 1945 ron Ha Hee ObLIM MCTPAavYEHbI COTHU THICSTY MieH. SIMOHIIb pa3padoTai HeKuil H3Jayda-
TeJb, CIOCOOHBII MOPaKaTh YeJ0BeKa BHE YKPBITHS Ha paccTosiHuN 8—16 KuioMeTpos.
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B 1943 rogy npomuim ero ycremHsle UCTIBITaHKS: C TIOMOIIIBIO 3TOTrO U3JIydaTess, AeHCTBOBABILIETO
Ha onpe/esIeHHO! JUIMHE BOJHBI, TIIYIIAIA padOTaBIIve JBUraTeIM aBTOMOOWIIEH, TIOIBEpraiy BO3-
JEWCTBUIO 5KMBBIE OPraHMW3MBbl (MBIIIEN ¥ CBUHEI) — BOJHBI 1uana3oHoM B 0,6—2 mMeTpa BbI3bIBAIN
y HUX JIETOYHOE KPOBOTEUEHHUE, & BOJHBI 00Jiee 2 MeTPOB pa3pymaju KjieTkH Mo3ra. [lepsoie
HanOoJIee MHTEHCUBHBIE SKCTIEPUMEHTHI IO KOHTPOJTIO HaJl YeI0BEYECKMM CO3HAHMEM HayaJli IIPOBO-
IOUThCS BO BpeMs Bropoii MupoBo# BOWHBI B KOHIVIarepsx fnonuu u I'epmanuu. K 1953 rony IPY
CIHIA u amepuKaHCKHE XUMHUYECKHE BOWCKA, CIOBHO KOIMHUPYsSl HAIIMCTCKUE METOMbI, B CBOIO OYe-
peab HaYaIM MPOBOIUTD SKCIIEPUMEHTHI TI0 HAPKOTMITHOZY. VX «TalMeHTaMu» CTaiu 3aKTI0ueHHbIe
TIOPEM, TICUXUYECKUe OOJIbHbIE, HE3aKOHHbIE UMMUTPAHTBI, IPE/ICTABUTEN STHUUECKHUX U CEKCyallb-
HBIX MEHbIIMHCTB. [To0OHbIE ke IKCIePUMEHTHI TPOBOIWINCH U B JPYTUX (DAIIMCTCKUX JIarepsix.
[To nanubM xypHana «Military researches « (ceHTsI0pbckuii HoMep 3a 1999 r.) nmocne BouHbl CIITA
3aXBaTHJIM CEKPETHBIE HAYYHBIE PA3Pa0OTKH «TPETHETo peiixa», a MHOTHX OBIBIIMX HAIIUCTCKUX yue-
HBIX U Bpauel MPUBJIEKJIN K UCCIIEI0BATEIbCKON padoTe B OMHOM U3 Hay4YHBIX IIEHTPOB B [ epmanum.
[Nozxe HeKOoTOpbIe U3 OBIBIIMX HALMCTOB ObLIM TailHO BbhiBe3eHbl B CoenuHenHbie LTaThl B paMkax
cekpetHol nporpammsl «IIpoekT Tlefinepkauim».

1944 roa [68]. B mocnenHee BpeMsl UCTOPHKHU TEPUOAWYECKHM MYOIUKYIOT WH(MOPMAIIUIO
0 3aceKpevYeHHOM HeMeIKOM IpoekTe «Top», pa3pabOTKM KOTOPOTro BEIUCh B TOIBI (haIIUCTCKON
['epmanun. DTOT IPOEKT MOAPa3yMEBAJ CO3/IaHUE ANTApaToB JIsi MAHHUITYIMPOBAHUS YEJIOBEUYECKIM
cozHanueM. B 1944 romy Hemelkue yueHble CyMes co3/1aTh TiepBble padoure oOpasiibl pudOpoB,
a K MOMEHTY OKOHYaHHUsI BOMHBI Ha TeppuTopuu I epmanum yxe fneiicTBoBajo 15 craHuumii, KoTopble
BJIMSUTH HE TOJIbKO Ha CO3HaHMe (haIllMCTCKUX BOWCK, HO U Ha Bce HacelleHue. [JaHHble CTaHIMy ObLTH
HACTPOCHBI Ha MOBbIIICHUE (paHaTU3Ma, O0EBOTO JyXa, BOJIM K ToOese.

UYro kacaercs Coserckoro Coro3a, TO 3/1eCb BO MHOIMX HACEJEHHbIX MYHKTaX yCTaHABJIMBA-
JIUCh CUCTEMBbI TICMXOTPOHHOTO MaHHITY/IMPOBAHUS Y€JIOBEYECKUM CO3HAHUEM, KOTOPbIE Ha3bIBAJIHChH
«Kpab», u «Bo3myniHbIi 3Mei».

1945 rop [66]. Tlocie okoHyanusi Bropoil MUpOBOIl BOWMHBI COBETCKHME BOEHHBIE U CIHell-
CITy’KOBI, 3aIlOyYUB CEKpPETHbIE JIOKYMEHThI TPEThEro peiixa B 00JacTH CO3JaHuUs TICUXOTPOHHOTO
OpYKHsl, CTAJIM HHTEHCUBHO paboTaTh HA/l €r0 YCOBEPIIEHCTBOBAHKEM.

Konen 50-x rogos [66]. B kon1ie 50 ronoB coBpeMeHHOE 0TeYeCTBEHHOE TICUXOTPOHHOE OpPY-
KM€ BBHIIIUIO U3 JIA0OPATOPHBIX KOPITycoB 3akpbiThix HMU 1 cTano nmoctynats Ha BOOPYKEHHUE CIIell-
cyx0 1 BoeHHbIX. OHOBpeMeHHO B «[lepeueHs cBelleHn l, 3alpellieHHbIX K OIMyOIMKOBaHHIO» ObLI
BBEJIEH IyHKT, 3alPelaloNIfii OTKPBITO OIMYOJIMKOBBIBATh MaTepUasibl O TEXHUYECKUX CPEACTBAX,
MpeHa3HAYEeHHBIX ISl BO3JIEHCTBUS Ha TMOBEIeHUECKHe (PYHKIMU YesIOBeKa, M O BO3MOXKHOCTSIX
yIIpaBJIeHHsI TOBEICHUEM YeIOBEKa.

Cepemuna 60-x rogos [48]. B cepenune 60-x amMepuKaHCKas Ipecca HeroioBaia, OOBUHSIS
MPABUTENILCTBO B HCIBITAHUSX HOBEWIIIETO NMCUXOTPOHHOTO OPYKHsSI Ha COOCTBEHHBIX I'DaKJaHaX.
B 10 )¢ Bpems Ha tepputoprin CCCP yxe npoBoAMIMCH MOIHOMACIITAOHBIE UCTIBITAHUSL. ABTOMO-
ownb ¢ «[lcu-reHeparopoM» B Ky30Be MPOE3KaJl MUMO JIOAEH, CTOSIIMX ¢ OMIOHAMH B OYepeau
3a kBacoMm. Jlioau HeoXuaaHHO Opocanu OUIOHBI U pa3deraarch B MAaHUKE IO Pa3HBIM CTOPOHAM.
BonbIIMHCTBO M3 NCHXOTPOHHBIX BO3/1€ICTBHIA JaBHO U3BECTHHI B PE3Y/IbTATe MHOTOUYHCIICHHBIX
uccreoBaHuid BO MHOTHX cTpaHax mupa. Eme B 1966 rony B CLLA 6bitu onyOnukoBaH 14-TOMHBIH
TPy NoJ Ha3BaHUeM «IlepcrieKTiBa HOBOro MUpa», B KOTOPOM ObLIH 0OOOIIEHBI Pe3y/IbTaThl HAYyY-
HBIX UCCJIEIOBaHMIA, TPOBOAMBINUXCS B Jladopatopusix BBC. Tam nogpoOHO onMChIBaINUCh TOCTHXE-
HUS B pa3paOOTKe HOBOTO OPYKHS, B TOM YMCJIe M JEKTPOMAarHUTHBIX M3ydaTesiell, o mpeBpa-
IeHUIO YeIoBeKa B OHoornueckoro pooora [42]. Korga 00 3THX MHTEPECHBIX SKCIIEPUMEHTAX
CTaJIO U3BECTHO MMPOKUM HayuHbIM Kpyram CIIIA, B30emenHas oOmecTBeHHOCTD 3acTaBuia Kame-
poHa ¢ mo3opom yiTu B orctaBky. Torma sxxe Konrpecc CIIIA 3arpeTut mpoBOIUTh MOJOOHBIE IKC-
MEepUMEHTHI ¥ TIOTPEOOBANI «3aMOPO3UTh» BCE ITH MPOeKThl. OnHAKO mozxe ObiBimiA areHT LIPY
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BukTop MapueTTu nmpu3HaiICsi, 9TO MPOrpaMMBbl UAYT MOTHBIM XOAOM — IIPOCTO MX 3aCEKPETHIIH elle
CUJIbHEE.

1965 roa. Kuesckuii yuensiii foktop Buktop Cemtenikuii, ¢ 1965 roga yyacTBoBasI B MEPBBIX
OIBITAX Pa3pabOTKU «ICU-OPYKUs» [48].

1965 roa. B Coenunennbix Ilratax mpobnemaM «ICH-OPYXHS» YIAETISIOCh M YAeJseTcs
cepbesHoe BHUMaHKe. OnuarM 13 nepBbix B CIIIA n3yueHreM BO3MOXKHOCTEW YIpaBJIEHUS JEK-
TPUYECKON aKTUBHOCTBIO YEJIOBEYECKOT0 MO3Ta 3aHsUICS BOSHHBI HCTUTYT paguoOronornieckux
uccnenoBanuii B berecae (mrar Mapunenn). [Tpousonuio 3to B 1965 roay, Ho ymiib yepes 15 ner
ObLIM TIOJTyYEeHBl PAKTUUYECKUE PE3y/IbTaThl B BU/IE BIOJIHE TEXHOJOTHYHBIX e HepaTopoOB MHK-
POBOJIHOBOI'0 M3Jy4eHHs], CHOCOOHBIX CTHMYJIHMPOBATh MOJAa4y MO3roM KOMaH/l, peryJiu-
pyIOIIUX NoBeJeHHe YegoBeKa. OIHUM W3 MOPTATMBHBIX T'€HEPATOPOB STOTO THIIA SIBIISIETCS
MMITYJIbCHO-BOJTHOBOM MHOTPOH, CITIOCOOHBII MTHOBEHHO Mapain30BaTh 0OTy4aeMOro Kak IMpy Hero-
CpEeICTBEHHOM KOHTAaKTe, TaK M Ha HEOOJIBIIIOM paccTOsHUM. MUOTpOHHAs armaparypa ceiiuac jopa-
OaTpIBaeTCS JIJIs1 YBEIMUCHUS] JAILHOCTH JIeHCTBUIM [48]

Konen 60-x rogos [62]. [lcuxorponuka 3aponunack B koHie 1960-x rogos u B UCCP,
3aHMMaJach OHA U3YYEHHEM MapaHOPMAJIbHBIX SBJIECHUMN, HO MO3UIIMOHMPOBAIACh KAK OCHOBAHHASI
Ha MaTepUATUCTUYECKOW HICOJIOTUU aJlbTepHATHBA «Oyp:Kya3HOW» MapariCUXOJIOTUH. Y HCTOKOB
9TOU «HAyKW» CTOsuI rcuxosior [Ipaxkckoro yHuBepcuTeTa 3pieHeK Peiigak, KOTOpBI OOHApYKUT
U c/iesial JOCTOSIHUEM IIUPOKOM OOIECTBEHHOCTH TaK Ha3bIBAEMBIE «IICMXOTPOHHBIE T€HEPATOPhI»
Pobepra ITaButsl.

1967 rox [66]. B 1967 rony B CapaTtoBe HAUMHAIOTCS MICCIIEIOBAHUS B OOIACTH IICMXOTPOHUKH

1965 -1968 roampl. B 1965 — 1968 ronax HanOOMBIITYI0 M3BECTHOCTD NOMYYHIH padoThl MHCTH-
TyTa aBroMatuku u ekrpoanepreruku CO AH CCCP B HoBocubupceke. VccnenoBanach MbICIeH-
Hasl CBSI3b MEX[Y JIOIbMH, a TAKXKe MEXKIY YeJIOBEKOM U KMBOTHBIM. OCHOBHOW MaTepuall UCCIen0-
BaHMI He ObUT OIMyOJIIMKOBAH U3-32 PEKUMHBIX COOOpaKEHUI.

1969 rop [75]. B 1969 rony B Coerckom Coto3e ObUIO MPUHSATO PEIIEHUE O CTPOUTENIHCTBE
3arOpPU30HTHBIX PAUOJIOKAIIMOHHBIX CTaHINH — «Jlyra-2». [Toq KueBowm (cranmmst «YepHOOBLUTL-2)
u Ha [JansHem Bocroke — Bo3e noc. bonpinas Kapresns (r. Komcomonbck-Ha-Amype), nosxe — Kpac-
HOSIPCK-26. JlaHHbIe KOMILUIEKCHI MpejicTaBlisieMble, Kak cpenctBa [IBO, npenHazHavamuch Ha caMoOM
aene — 7Sl TICMXOTPOHHOTO BIIMSIHUS Ha HaceJIeHHe.

1970 roa. B 1970 rony pacniopsixkenureM cekperaps LIK KIICC Ilerpa [lemuueBa co3nana
[ocynapcTBeHHas KOMUCCHS O SKCTIepTH3e (peHOMeHa MBICJIEHHOTO BHYIIIEHHUs. B KoMuCCHIO BOIILTH
camble KpyITHbIe yueHsle-Ticuxonoru crpansl: A. Jlypus, B. Jleontses, b. Jlomos, A. JlioboeBuy, 1.
T'op6oB, b. 3unuenko, B. HeObUHIIBIH.

1972 rop [62]. B cBsizu ¢ TeM, 4TO 3KcriepuMeHTH [1aBauTH MOIJIM UMETH BJIUSIHUE HA pa3BU-
tre BoeHHoro jaena, MBIl YCCP pemmio BHISICHUTD MPUHIAI PaOOTHl «IICUXOTPOHHBIX T€HEpaTo-
POB» M X BO3MOXHOE ITpUMeHeHue Ha npaktuke. B 1972 rogy B noconsctBo CCCP or MB/] UCCP
MOCTYIWJIA TTPOChOA HANIPABUTh CHEUAIIMCTOB Il U3YUYEHHS 3THX «IpruOopoB». Bekope B [pary
ObLIM OTKOMaHMpoBaHbL: 0T Akagemun Hayk — mpogeccop A. U. Kuraitroponckwuit, or KI'b CCCP -
CITEIUAJIUCT 110 pudopocTpoeHuio K. T. H. F0. K. A3apoB, paHee paboTaBIInil pyKOBOTUTEIEM J1a00-
paropuu B Uacturyt 6nodpusuku AH CCCP.

1973 ron [68]. B 1973 rogy Hambonee cepbe3HBIN pe3y/lbTaT B UCCIACIOBAHUM TICH-sIBJIC-
Hull nonyunu kueBckue yudensle. [Tozxe Coer Munucrpos CCCP npuHsi crieliuaibHOE 3aKpbl-
Toe nocra”oByieHue 1o ncu-uccaegoanusiM B CCCP o co3nanuu npu Cosere Munucrpos YCCP
HAYYHO-TTPOU3BOJCTBEHHOTO 00beanHeHnsT «OTKIMK» BO TiaBe ¢ npodeccopom Cepreem CHUTBKO.
OnHOBPEMEHHO YacTh MEJULIMHCKUX ONBITOB BHINOIHsIACh Munsapasom YCCP non pykoBoacTBOM
Briagumupa Menbhauka u B MHCTUTYTE OpTOIIE MY U TPABMATOJIOTMH O] PyKOBOACTBOM TTpodheccopa
Biagumupa Hlaproponckoro. MccnenoBanus 1o BIMSHUAIO MBICJIEHHOTO BHYIIIEHH S Ha IICUXOIATOJIO-
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TUIO LIEHTPAJIbHON HEPBHOH cucTeMbl Bo3riaBui B Pecryonikanckoit 6onpaunie uMm. U. I1. TTaBnosa
npopeccop Bnagumup CunuLKmil.

1974 ron [49]. B 1974-m, Uropp CMupHOB, cTyneHTOM 1-ro MOCKOBCKOTO MEIWHCTUTYTA
um. CeyeHoBa, Havas pa3padaThiBaTh MCUXOTEXHOJOTUHM — KOMITBIOTEPHBIE TEXHOIOTUH, ITO3BOJISIO-
1€ HeMe/IMKaMEHTO3HBIM ITyTeM JAUarHOCTUPOBATh U KOPPEKTUPOBATH TICUXUYECKOE U (PH3HUECKOe
COCTOsIHUE uelioBeKa. [Jist 3Toro Tpe6oBasioch MOMYYUTh MPSIMOM TOCTYII B TMOACO3HAHKE, B CEMaH-
THUYECKYIO TIaMsATh — OHA CBSI3aHA C HAIIIUM 3HAHUEM CJIOB M SI3bIKa, KOTOPHIM MBI OIHCHIBAEM CBOM
MBbICTH 1 orryieHus. [Jo CMUpHOBa Tako JOCTYII yAaBAIOCh OMYYaTh JIMIIb B U3MEHEHHBIX COCTO-
SIHUSIX CO3HAHMSI, BBI3IBAEMBIX C TIOMOIIBIO OMPEIeSICHHBIX JIEKAPCTBEHHBIX MPENapaTtoB WU IO
JeWCTBUEM TUITHO3a, TO €CTh CO3HAHKE TMOMPOCTY «OTKTIOYAIN» U Jake «OTPyOam», 9ToObl BECTU
BHYIIIEHHE HATPSIMYIO.

1974 rop [66]. B 1974 rony I'ocynapctBennsiM Komuterom o jenam m3zoOpeTeHHid ObLIO
3aperucTpUpPOBAHO N300PETEHNE U OTKPITHE, Ha3BaHHOE «Croco0 BhI3BIBAHMS UCKYCCTBEHHOTO CHA
Ha PACCTOSTHUY C TIOMOIIIBIO paIMOBOJTH» . [ MITHOM3TyYaTe b ObLT YCITEITHO arpooupoBaH B 1974 romy
B BOMCKOBOI yactu 71592, nucnonmpoBannoit mon HoBocuOupckom. CorsiacHO pacueram MOIITHOCTH
reHepaTopoB JOCTATOYHO ISl TOrO, YTOOBI 3(PeKTHBHO 00padoTaTh ropof IJIOMAABI0 OKOJIO CTa
KBaJPaTHBIX KUJIOMETPOB.

1975 roa [66]. B 1975 rony yuensie Beecoosnoro HUU obieit u cyneGHOM NCUXuaTpuy M.
CepOckoro n300pey U arnpoOUPOBATIM PEBOTIOIMOHHBIA METOJI JICUCHUS TICUXUIeCKUX 3a00JIeBa-
Huit. HanpumMep, mm3ogpenns usneunBaiach BCEro 3a ofuH Jyac. JleueHue ObLIO JenieBoe U Hale K-
HOe. YHUKaIbHOE N300peTeHue cpa3y ke ObLIo 3aCEeKPEUYEHO.

1975 roa [62]. B 1975 rony PassenpiBarensHoe ynpasienue Munucrepcrsa o6oponst CIITA
cozaano MeMopaHayM «COBETCKHE M YeXOCIOBAIIKME UCCIIEOBAHUSI B O0IACTH MapariCUXOIOTHN»,
B KOTOpPOM OnuchBaIO reHepatopsl [lamuTel u3 [Iparu. B Memopaniyme MCMXOTPOHHOE OpYKHUE
OIMMCHIBAJIOCH KaK PeajibHO CYIIEeCTBYIOIIee U MPH JIOJDKHOH 10paboTKe B OyAyIeM criocoOHoe you-
BaTh Jmoei. CChUIKYM Ha MaTepPUaIIbl C KPUTUYECKUMU OT3bIBAMU COBETCKUX YUEHBIX T10 TIOBOLY «OHO-
reHepaTopoB» [1aBIUTHI OTCYTCTBOBAJIH.

1976 ron [75]. 4 wions 1976 roma paauocBsizb Ha Bcell miiaHete B auanaszoHe 3 — 30 Ml
HAPYIIWIM HEU3BECTHBIE UMITYJIbCHI C MHTEPBAJIOM B OIHY JECATYI0 CeKyHbl. CUTHAIT ObLT CIIBIIIEH
B OOBIYHBIX paJUONpPHEMHHKAX, KaKk MyJbCUpYIONMi cTyK. Ha 3amage onpenenwiy, 9To UCTOUHU-
koM curHana sieisiercss 3[PJIC «YepHOOBUTH-2», KOTOpYIO TTpo3Baiu «Pycckmii nsaren». Hacene-
HHE 3aMaIHBIX CTPaH OXBAaTWJIA MAHUKA — TIEPBbIE MOJIOCH Ia3eT MeCTpeu 3aroioBkaMu: «Pycckue
CTOSAIT Ha TIOPOTe OTKPHITHSI HOBBIX TEXHOJIOTUI U BOOPYKEHH s, KOTOPbIE OCTABST B MPOIILJIOM PAKETHI
1 60MOAPIUPOBIIMKHI. DTU TEXHOJIOTUH TIO3BOJIAT UM Pa3pyllaTh JIO MSTH aMEPUKAHCKUX TOPOJIOB
B JICHb TIOCPEJCTBOM TPAHCIISIIIUM PAAMOUMITYIbCOB. OHU CMOTYT HECTH TTAHUKY U OOJIE3HU LEIIbIM
Hapojam». 3a pyOoexoM MOHSITH, YTO ITPOBOAMIIACK Nepeiada 3aropru3oHTHeIME PJIC curHasios, cro-
COOHBIX BMSATH Ha MCUXHUKY W MoBeAeHue HaceieHus. Hecymas dacrora PJIC moayimpoBaiach
HMITYJIbCAMH CBEPXHU3KOI YaCTOTBHI, YTO BBI3BIBAJIO Y HACEJICHUsI COCTOSIHUE JIETIPECCHH, CTpaxa
WM pazapaxkeHus1. Takue HU3KOYACTOTHBIE MMITY/ILCHBIE CUTHAJIBI COBETCKHX 3aropu3oHTHBIX PJIC
PErUCTPUPOBAIUCH Ha TEPPUTOPUM MHOTHX 3allaHbIX CTPaH.

1978 rox [64]. B 1978-m rony KueBckuii 000poHHBIH 3aB0J] «OKTaBa» MPHUCTYIII K BBIITYCKY
MEPBBIX OTeYeCcTBeHHBIX rch-reHepaTopoB st CCCP. B ocHOBY ObUTH TOJNIOKEHBI pa3padOTKH yue-
Horo bBepumise, KOTOpHIA MPOEKTHPOBAI ITU anmaparsl i MeauuuHcKux nenei. Iocne orkasa
ot corpyaanyectBa ¢ KI'b, uccnenosarens norud B aBTokaractpode, a MaTepuasibl HAYYHBIX U3bIC-
KaHuil OecciieHO ucuednu. Bcé 3To ObUIO HE COBCEM Tak, KaK HAIMCAHO, HO €I eCTh JIOAM,
paboTaBIMe Ha 3TOM 3aBOZIE U COOPABIINE HECKOJIBKO STHX IKCIEPUMEHTAIBHBIX MprOopoB. [1pu-
OOpHI YIIUIM HA UCTIBITAHUE M OOJIbIIIE O HUX HUKTO He ciblman. 3aBon «[enepatop» (BXOOMBIIMIA
B [10 «OKTABA») neiicTBuTeNIbHO 3aHUMAIICS MPOou3BoACcTBOM CBY-npuOOpOB M MarHeTpoHOB,
U SIBJISIJICA B Te rofsl pumanom PpssuHo.
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3ameuanus aBTopa, Anekcanapa MaranneBa. MHgopmaims o mpogyKIur 000pOHHOTO
KHEBCKOro 3aBofioB «OkTaBa» W «[ eHepaTop» 3aKphiTas W J0 CUX MOP TOJHOCTHIO HE OTKPBITA.
Horeamme 10 HaC CBEIeHUsI YacTo UCKakeHHbIe. TeM He MeHee, cileyeT OTMETHUTh (DaKT BO3/EH-
CTBUSI Ha YMbl YKPAMHCKHMX HAIIMOHAJMCTOB, TPAaHUYAIINX C (hAIIU3MOM, KOTOpbIe Kak OyATO 30M-
OVpOBaHHbBIE, XOAT ¢ (hAIMCTCKON U HAIIMOHAIMCTHYECKOW CBACTUKOW B Hallle BpeMs MO yIuIiaM
Vkpaunsl: Kuea, Oneccol u jp.

1979 rop [49]. B 1979 rony, 1. B. CmMupHOB, yxke Bo3riasiss B [leppom MOJIMU naGoparo-
PHIO TICMXOKOPPEKIIMH, CO3IaHHYIO T0J] ero pa3padoTku. OH ¢ KoJuleraMu Moy4ui nareHt ot [oc-
komurera 1o Hayke U TexHuke CCCP Ha oTkpbiTie «CBOMCTBA BBICIIMX OPraHU3MOB K JAUCTaHTHBIM
B3aUMOJICUCTBUSIM». PaboTy rpymmsl cpa3y 3acekpeTiiv. Uto o3HavaeT NOHATHE «IUCTAaHTHOE B3a-
umoeicTere»? BooOIe-To 1ey10 He TOJbKO B BO3MOKHOCTH KOHTAKTUPOBATh PEYbI0, B TOM YHUCIIE
1o TeseoHy WM IO BUAEO B peKUME On-line, MUMHUKOM, )KECTaMH U T.II., OKa3blBasi B3aMMOBO3-
neictBre. B JKM3HM U B KMHO HEPEIKO MPUXOAMIIOCH CIIBIIIATH U BUJIETh, KAK MaTh «IyIIOW MOYY-
siJla», YTO C CBIHOM MJIA MYKEM CIIyYHJIOCh HellagHoe. A TyT Opajv rmapy pelOOK M pacCaXUBaIM UX
U3 OTHOTO B pa3Hble aKBapuyMbl. Bropoll yHocHam B qpyryio komHary. [Iotom ofHy U3 pbIOOK YChITI-
JISUTA — U TIPOUCXOIUIIO YAMBUTEJIBHOE: BTOPAsl U3 Maphl TYT ke morudaia. A 4To Bbl CKaXeTe, eCIIH
9TOT SKCHEPUMEHT MPOBOJWIIM Ha Mape co0aK U PacCTOSTHUE MEky HUMHU ObUIO B HECKOJIBKO THICSY
KWIOMETPOB: OJJHa OcTaBajiack B MockBe, a BTopyio oTBo3wiU B TamkeHT? [luctanTHOE B3auMoJe-
CTBHE MOXET padoTaTh M B MUPHBIX LIEJISIX — TAKUX 1€l MHOKECTBO.

Konen 70-x rogos [66]. B koHiie 70 rogoB NCUXOTPOHHOE OPYKUE CTAJIO CXOAUTH C KOHBEM-
€pOB 3aCEKPEUYEHHBIX 3aBOJIOB M CTAJIO MTPUMEHSTHCS OOJiee ITMPOKO.

1980 rox [80]. Bece nauanocs 2 dpeBpans 1980 roga, koraa npe3uanym Akagemun Hayk Coser-
ckoro Coroza u I'ockomuter CCCP 1o Hayke M TEXHUKE OTKPBUIM 3aKPHITYI0 HAay4YHO-HMCCIIEI0BA-
TEJIbCKYIO TeMy: «Pusnveckue mossi OUOIOrMUEcKrX 0ObEKTOB, MOTYIMPOBAHHBIE CEMAaHTUYECKIM
curdajiom». Mcnomaurensamu 3tux padot cramu HUU papnosnextponnku AH CCCP, HUU snep-
Ho (puzuku MI'Y u IlepBblil MOCKOBCKMII MeAMUMHCKUI UHCTUTYT uMeHu CeueHoBa. Torma xe
B [lepBoM «mezie» BO3HUKAET OT/es HeJIeKapCTBEHHOM Teparuy, Mo3xe NMpeBpameHHbli B J1a00-
paTopuio ncuxokoppeknun. Bo mase ux crosn 28-netHuii yuensiii ropp CMHUpHOB, co3aarteiib
PEBOJIOIIMOHHBIX TIcUXOTexHomoruid. Yto 310 Takoe? o ompenenennio CMUPHOBAa — KOMIBIOTEP-
HbIE TEXHOJIOTMY TAKOTO YPOBHS, KOTOPBIE MO3BOJISIOT TUArHOCTUPOBATH (PU3MUECKOE U YMCTBEHHOE
COCTOSIHUE UeJIOBEKa, a TAK)Ke UCTIPABIIATh 3TO COCTOSTHHE Yepe3 MPpsIMON JOCTYHN B MOICO3HAHHE
JIMYHOCTH. DTO MPOHUKHOBEHUE YCUIIMBAET CIIOCOOHOCTH JIIOOOTO YeJIoBeKa, 3aJI0KEHHbIE B HETO
OT poxeHusi. Eciim roBOpUTh COBCEM MPOCTO, TO OOBIYHBIE JIIOAW UCTIONB3YIOT BCErO YeThipe Mpo-
IIEHTa KJIETOK Mosra. Eciu ke 3acTaBuTh padoTaTh XOTs OBl MOJOBHHY, TO YEJIOBEK MPHOOpETaeT
YyTb JI1 HE IKCTPACEHCOPHbIE CIIOCOOHOCTH .

Hauano 80-x rogos [49]. B Hauane 80-x romoB W. B. CmupHOBa 3a pyOexoM OKpEeCTHIIH
«OTIIOM IICUXOTPOHHOTO OpYkHsi». Paspadorannsie V. B. CMUPHOBBIM METO/IBI SIBJISTIOTCST HEMETUKA-
MEHTO3HBIMH U YCIIEIITHO MCTIONb3YIOTCS B TPOMIAKTUKE U JiedeHuH. [ToMUMO JieueOHbIX, ero Tex-
HOJIOTWY UMEIOT OOJIBIION CTIEKTp MPUKJIAJHBIX HAPABJICHUIN U B HACTOSIIEE BPEMS UCIIONIB3YIOTCS
B KaJJpOBOM 0TOOpe, OaHKOBCKOM cepe, cimyxkOamu Oe30MacHOCTH | Jp.

1980 rox [49]. B nenrpe CmupHOoBa padoTanu ¢ 30 wieHaMy OJMMINICKON COOPHOM CTpaHBbI.
Bce cranm 30m0ThIME MeaancTamMu. Peub uieT He O «TICUXOIONMHTE», & 00 YCUIICHUN TICUXUUYECKUX
YCTAaHOBOK CIIOPTCMEHA Ha YBEPEHHOCTh B COOCTBEHHBIX CHJIAX, CTPEMJICHHE MOOeIUTh, PEaTN30BaTh
ce0s1 1o NoyTHOH nporpamme. [1o cyTH, STUMHU IICUXOJIOTMYECKUME HACTPOWKAMK 3aHIUMAIOTCS BE3/Ie
B MHUpE U C KaXJIOi CIIOPTUBHON KOMaHJI0M BBICOKOTO ypoBHs. [Ipocto y CMHpHOBA 3TO J€1ai0Ch
a¢ppexTuBHEE.

1980 rog [49]. B 1980 rony mno pemienuto [pesuaunyma PAH CCCP u 'ockomutera no Hayke
u texunke CCCP Oputa Hauata pa3paOOTKa 3aKphITON HAyYHO-UCCIIEAOBATEILCKON TeMbl «DH3u-
YecKue MoJisi OMONOrMYecKuX OOBEKTOB, MOLYJIMPOBAHHbIE CEMAaHTUYECKUM CHTHAJIOM». B paMkax
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9TOro MpoeKTa ObUIa co3aaHa Kadenpa HeJekapcTBeHHo Tepanvu. K nmpoekty nogksmounaucs HUN
pamuoanektponnku AH CCCP, HUU sineproii pusuku MI'Y, k rpynne CMUpHOBa ObLIM Takke
MIPUKOMaHJMPOBAHbBI COTPYJHUKH CIIEIICITYKO — MaTeMaTHKH, (PU3UKH, Bpaud, UHKEHEPHI.

1980 rop [68]. B Pure B 1980-x rogax Obl1 BHEpeH KOMILIEKC «Bo3ayHbIN 3Meil», pUH-
IIUIT ISHCTBUSI KOTOPOTO CBOIWJICS K CIIEAyIOnIeMy: ropoj ObLT OXBaYeH KOT€PEHTHBIM TOJIEM, BCE
JHOOY B KOTOPOM MMEJHU OHO 00I1iee Ka4ecTBO, TO €CTh, CUCTEMA YpaBHUBAJIA BCEX JIIOZIEH 1O (pU3H-
YECKUM JIaHHBIM, YPOBHIO MHTEJUIEKTA ¥ SMOIIMOHAIBHOMY HACTpoI0. Bce, KTO BHIXOAUT 32 YCTAaHOB-
JIEHHbIE PAMKH, OUTYIIAIM JUCKOMDOPT, U BpaxaeOHOe K ceOe OTHOIIEHUE, TIOITOMY OITYCKAJIHCh
10 YpPOBHS OCTajbHBIX. Takasi cucTeMa MCKJI0Yaia HapojiHble BOJHEHUs U OyHTHL. [lpu momomm
cucteMbl «Bo3nylHbIiA 3Meil» perynmpoBaics ypoBeHb npectynHocTd. [lo 3ambiciy co3patenen,
CHUCTEMa JIOJKHA OBUTH CIOCOOCTBOBATH CIUIOUEHUIO JIIOZIEH U Oe3MATeKHOMY cdacTbio. U «3meii»
ornpaBaai ceds, cucteMa Oblla HACTOJNBKO 3(P(PEKTUBHOM, UTO €€ CTaIW MOCTaBIATh Ha aabHuid
Bocrok. Yto kacaercs cuctemsl «Kpad», To oHa Obl1a BHeipeHa B MockBe, Anma-Arte, JleHuHrpase,
Hyman6e. lanHas cucteMa Obuta Oojiee COBPEMEHHOM CEThI0 MCH-U3TyJaTesiel U JaBajia BOZMOXK-
HOCTh MaHMITYJIMPOBATh YEJIOBEUYECKUM CO3HAHMEM M TIOATAIKMBATH JTIOJIel HAa COBEPIIEHHE PA3HOTO
pofa 3anporpaMMUPOBAHHBIX JEUCTBUI.

1982 roa. Kuesckuil yuensiii Jokrop Bukrop Cenyienkmii yyacTBOBal B IIEPBBIX OIBITAX
pa3paboTKu «IcH-0pY:Kusi». [1o ero cioBam, B 1982 roay rencek 1K KITCC ArgponoB mpukasain
co3aarth B YkpauHe [aBHbIN HEHTp NcUXOTpOHUKU. OCHOBHBIE JTAOOPATOPHH pa3MeIIaInCh B MOA-
3eMHBIX COOpYKEeHHSX, ynaneHHbIX Ha 30 kM oT YepHoObUIbcKON ADC. B HuX ObLTH pa3padoTaHbI
HECKOJIbKO TUIIOB IICUXOTPOHHBIX TE€HEPATOPOB U TaM K€ MPOBE/IeHa Cepusl MPOBEPOUYHBIX OITBITOB.
N3 coobmennii Buktopa Ceaienikoro siBCTBYET, YTO MOIIHbIE PaJHUOIOKAIIMOHHBIE KOMIUIEKCHI 3aro-
PU3OHTHOTO JEWCTBUSI MMENU NPsSMOe OTHOIIEHHE K MpoOjeMaM MCUXOTPOHUKH. Bxoasiime B ux
cocTtaB (pa3rpOBaHHBIE PELIETKM aHTEHH PadOTaIM M Ha U3JTyYeHue, YIIPaBJisisi TeTa-1eJbTa-puT-
Mamu Mo3ra. [lo ganaeiv B. Ceanerikoro, 3a1auu yripaBieHHus: OTpadaThIBAIUCh HA JBYX 3arOpH-
30HTHBIX CTAHIUAX — YepHOOBUIBCKOM 1 KpacHOsIpckoi, KOTOpbIe BXOAVIIN B €AMHYIO ICUXOTPOHHYIO
CHCTEMY C KOJIOBbIM HanmeHoBaHueM «Illap» [48].

1982 roa. K 1982 rony B tabopatopuu CMUPHOBA OBLTIO CIIEIAHO MHOKECTBO TIOTPSICAIOIINX
M300peTeHMid, YacTh U3 KOTOPBIX CUMTAIOTCS MEepBOIPOXoquecKkumHu, nmuoHepHeivi. K 1982 roay
B JadopaTtopun CMHPHOBA POJINJINCH y:Ke 3aBepIIeHHbIe TEXHOJOTHYeCKHe MPOoIecChl , s
KOTOpPBIX CHavyaJla UCHOJIb30BATM OTEUYECTBEHHYIO BHIUMCIIUTEIbHYIO TEXHHUKY, a 3aTeM — U UMIIOPT-
HbIe KOMITBIOTEPBL. BBUIO C/1e1aHO MHOXKECTBO MOTPSICAIOIINX N300PETEHNI, YaCTh U3 KOTOPBIX CUH-
TAIOTCSI TIEPBOITPOXOTYECKUMH, MTMOHEPHBIMU. B 1980-€ rozpl paboTa HaIMX MCUXOTEXHOJIOTOB 1A
B paMKax MOCTaHOBJIeHMI LleHTpasbHOro KoMuTeTa KOMMYHUCTHUECKOM naptuu U CoBeTa MUHU-
crpoB CCCP, no pemieHnsiMm BoeHHO-IpOMBIIIUIEHHON KOMUCCUM 1 TIpUKa3aM MuH3/1paBa.

1982 ropa [62]. B amepukaHCKOH MevaTH AeIavch IMyOIUKaIK, B KOTOPBIX YTBEPKAAIOCh,
yto B CCCP nicuxorpoHHOe opyxkue yxe cymectsyer v k 1982 rony sta Touka 3penus B CILIA crana
obmernpuzHanHou. C touku 3penus 0. Y. XonogHoro, 3Tu myOnrKalyuy UMes 3aKa3HOW XapakTep
1 ObUTM HAIpaBJICHBI HA!

— popmupoBanve HerarusHoro oopaza CCCP u YCCP,

— oIy YeHre acCUTHOBaHU# oT MunuctepcTBa 060poHbl CIIIA Ha pa3paboTKy NCMXOTPOHHOTO
OpYXKHSL.

1984 ronx [80].

[NepBblii OMBIT MO MICMXO30HAUPOBAHUIO, OKPYKEHHBIN HEMBICTIMBIMU O0O0IOUKAMH CEKPETHO-
cty, mposesy ene B 1984-m. Buenne B mabopatopunt CMUPHOBA HET HUKAKOM (DAHTaCTUYECKOM TeX-
HUKU BpOJie TMITHOU3Tyvareseld. Bce mocTpoeHo Ha OOBIYHBIX EPCOHATIBHBIX KOMITBIOTEPAX U AyJHO-
TexHUKe. [JTaBHbIN CEKPEeT TEXHOJIOTUH — 3HAHUSI CAMOT'0 YUEHOTO O CTPYKTYpe JINUHOCTH YeIOBEeKa
1 0 croco0ax BO3/ICHCTBUSI Ha TICHXHKY.

1986 rox [66].
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Cornacho ITocranosnenus LIK KITCC u Cosera MunuctpoB CCCP ot 27 siuBaps 1986 roga
Na 137—47, paznen «JlaBa-5» u «Pycio-1» padoTsl Bevch B HECKOJIBKUX HAyUYHBIX MMOApa3/esie-
HUSAX 10 TeMaTtukam «KocMopuTm-3», «Opuon», «PyHIaMeHTa IbHbIe UCCIIEIOBAHUSI TIPHHIUITOB
U CIIOCOOOB JAWCTAHIIMOHHOW OECKOHTAKTHOM KOPPEKIMHU (PYHKIIMOHAJIBHOTO COCTOSTHUSI CIIOKHBIX
TEXHUYECKMX U OMOJIOTMYECKUX CHCTeM (DU3UYECKUMHU TOJISIMHU C UMITYJIbCHO-KOJJOBOM OpraHu3a-
[Iell U UX ONBITHO-KOHCTPYKTOPCKOE 00ECTIEYeHUE».

1986 roa. SIroH1pl BHIOPACHIBAIOT HA PHIHOK TAK Ha3bIBaeMble «THXHE KacCCeTbI», KOTOpPHIE
MMeJIM OTPOMHYIO TOMYJIsIpHOCTh. [Ipy mpourpeiBaHM Ha MarHUTOOHE 3ByKa HE OBLIO CIIBIIITHO:
MOKeJTaHUSI THIA «OpOCUTh KypPHUTh», «4yBCTBOBATH CeOsI XOPOIIIO» U T. I1. ObLIM 3aITMCaHbl Ha MH(ppa-
3BYKOBBIX YaCTOTaX METOJOM HEHpOJIMHrBUCTHYeCKOro nporpammuposanus (HJIT). [Janublii npun-
[T MO3BOJISIET J1eJIaTh JObie BHyeHus [48].

1986 ropx [63]. ABapusi Ha yepHOObUTbCKONM ADC. KpyIHasi ICMXOTPOHHAs yCTaHOBKA ObLIa
TMOJIKJTIOUEHA K CBOEH IeKTPOCTAHINU — ¢ YepHOOBIITbCKOUM YCTAHOBKOM, MOIKJIIOYEHHON HATIPSIMYIO
K cooTBeTcTBeHHO YepHOObUThcKON ADC, 1 depe3 rof nocie nogkmoueHuss ADC «Bapyr» B3opBa-
J1ach.

1986 ropx [75]. 27 sauBaps 1986 roma, Obu1o u3gaHo cexperHoe nocraHosienue K KITICC
u Coera MunuctpoB CCCP Nel37—47. 0 pa3paboTKe MporpaMMsbl « YTIpaBJIeHUe KMBBIMU OOBEK-
TaMH, B TOM YHCJIe 1 YeJIoBeKOM». Hauana peaqr3oBbIBaTLCS 3Ta MIMPOKOMACIITA0OHAsT TPOrpamMma.

1987 roa [75]. B 1987 rony Ha cton npembepa PO Hukonass PeokkoBa serna riodanbHas
nporpamma pa3padOTKH NcU-TexHomorui. Hameuanoch ux MCMob30BaHUE B HAPOTHOM XO3SIHCTBE
Y B BOGHHBIX CUCTEMaXx JUCTaHLIMOHHOI'O yIIpaBjieHus. B nocnegHeM pasziesne roBopuiioch O CO3JaHUN
«CPEJICTB YIpaBJICHUs TICUXO(U3NIECKAM COCTOSTHUEM YeJIOBeKa U BO3AEHCTBHS HAa MEXaHU3M TTpH-
HATHSA perieHnii». Kypupoan atu pazpadotku reHepai [aBHoro passenympasienust O. P. Xanre-
BEPOB.

1987 ron [48]. [Tepeeiv B CCCP 0 npMeHeHn K HaCeIEHUIO ICUXOTPOHHOI'O OPY:KUsI 3a5BUJT
Huxkonait AancumoB. Jletom 1987 roza oH BhIIies Ha IEHTPaIbHYIO TUToMIa > HoBocuOmpceka ¢ mia-
katoMm o ToM, uto KITCC u KI'B BenyT TaiiHy0 OMO9HEpreTHYeCKyI0 BOMHY IMPOTHB CBOETO HAPOJA.

3ameuanue aBTOpa, AJsekcanapa MaranneBa. Boicryrnenne Hukonas AHucumoBa
B 1987 rogy Bo MHOroM ObIJIO CBSI3aHO C He3HaHWeM ToyHOW mporpammbl Uropss CeMeHOBa U ero
MHCTUTYTA. DTa MpOrpamMma 3aKpbiTas. B Hell I1aBHbBIM HampaBlIeHUEM SIBJISUIACH CO3UAATENIbHAS
AEATeTbHOCTD TO JISYEHHIO, BO3JEHUCTBHIO TICH-TEXHOJOTUI ISl BHIOOpA KaJgpoB, BBISIBICHUS Tep-
POPHUCTOB, HAPKOMAHOB, U JIIOJEH C MPECTYNMHBIMU HAKJIOHHOCTSAMHU. Kpome Toro, riaBHOW MedToit
KopHdes: TICUXOTEeXHOJIOTUH, akaaemuka Mropsi Buktoposuya CMupHOBa OBUIO CO3[aHUE JIIOZIEH,
00JIaJaIOIIMX SKCTPACCHCOPHBIMH CIIOCOOHOCTSIMH, TeJIENaTUeN U yIpaBIeHHEM MBICIIBIO Ha paccTo-
STHUU.

1988 roa [66]. B 1988 rogy raszera «BalmMHITOH MOCT» OMyOIMKOBAA CTAThIO, B KOTOPOM
coobmaock, uto CCCP pacrionaraetr «0eCKpOBHBIM» OpPYKHEM, CIIOCOOHBIM Ha PAcCTOSIHUU KOH-
TPOJIMPOBATh 3I0POBbE UEJIOBEKA, OKA3bIBATH JIIDOOE BO3/ICHCTBHE HA TIOBEICHUE YETOBEeKA U JIaKe
youTh, He mprderas K TpaAUIIMOHHBIM MeTogaM. B YBP Bbipasuim onacenue, 4to pyccKue, UCIOIb-
3ysl 9TO OpYXKHe, MOTYT Pa30pyXkUTh COJIAT aMEPHUKAHCKUX WJIM COIO3HBIX apMUM, PACTIONIOKEHHBIX
B pafloHax pa3BepPTHIBAHUS SICPHOTO OPYXKHUS.

1989 roa [79]. C 1989 rona Anekcein FOpbeBuu CaBuH SIBJISUICS PYKOBOAUTENIEM IPO-
rpaMMBbl pa3pabOTKM HOBOTO CIIEIMAIIBHOTO BOOPYKEHHSI M BOGHHON TEXHUKU, METOJOB U CPE/ICTB
HETPaAUIIUOHHBIX BUIOB O0EBOM MOATOTOBKH M 00YUEHM S, YIIPABICHUS ICUXO(PU3MUECKUMU pecyp-
camu 4esoBeka. CeMEHOB pacckasal, YTO B BOGHHOE BEIOMCTBO OOpaTwiach rpymnma 3KCcTpaceH-
€OB 11071 pyKoBOACTBOM CaBHHa, KOTOpPBIE BIOIHE YOS TUTETbHO rapaHTHPOBAJIM ITOMOIIIb B PEIIEHUN
MHOTUX MPOoOJIeM: MOMCKE MPOMABIIMX KOpaleld U CaMOIETOB, MPeIoTBpaIleHnd pa3nuaHbix YUI1,
JICYEHUHU TSIKETOOO0bHBIX U TSKETIOPAaHEHbIX BOMHOB. BT TPOBEEH TIIATEIbHBINA aHAIU3 UX Tpe[-
noxenuid. B urore HayanpHUK [eHInTa0a reHepast apmun Muxann MowuceeB npeiokumt chopMupo-
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BaTh BoMCKOBYIO yacTh 10003. CeMEHOB pacckasaj, 4To B BOGHHOE BEJIOMCTBO OOpaTUiIach TpyIma
9KCTPACEHCOB M0/l pyKoBoACTBOM CaBHHA, KOTOPbIE BIOJIHE YOEAUTEIbHO TApAaHTUPOBAJIH TTIOMOIIb
B PEIIeHWH MHOTUX MpOOJeM: MMOMCKe MPOMAaBIIMX Kopalieid M CaMOJIETOB, NPEIOTBPAIICHUN pa3-
maHbIX YT, 1e4eHnn TSKeT000TbHBIX U TSKeJIOPaHEHBIX BOMHOB. BblT IPOBENEH TINATEIbHBIN aHAa-
JIN3 UX MPEIJIOKEHUT.

1989 rop [49]. 3apeructprpoBaiy 30MOMPOBAHHOTO YesioBeka BecHou 89-ro roga B KBITA
B ropone Capartose. OtcinyxuB B COBETCKONM ApMUM, PYCCKUI COJIAT B MOJAMOCKOBHOM Mara3uHe
yCHIBIIIAT Peub 2-X MHOCTPAHIIEB M MSATKYI0 MY3bIKy MX MaruutodonHa. He 3Hast Hemelkoro, oH,
MOYEMY-TO, «BMHUT TIOHSUI, YTO OHU HEMIIbl M OIIYTHJI ceOs1 HACTOSIIIUM apuiiiiem». Ero npuHsm
B 113 otnen Kb unxenepom. OH B niepBbIii ke JIEHb CPa3y paccKasall COTPYIHMKAM OT/esIa 3Ty CBOIO
HEoOBIYaliHyI0 BCTpeuy ¢ MHocTpaHiaMu. OH cpasy ke 3asBWJI COTPYAHUKAM UHCTUTYTA: «TOJbKO
MBI, apUillibl HACTOSIIME JIOIM, & BCE OCTAJIbHBIE — HUKE HAac. Mbl HUKOIO HE TPOraem, HO U Hac
JIy4lle He Tporarh. TakuX Mbl YHUUTOKUM».

Konen 80-x romos [75]. C xonna 80-x romoB B pamkax mpoekTta «Pa3paboTka MpHUHIIU-
OB, METOJIOB M CPEJCTB JUCTAHIIMIOHHOTO OECKOHTAKTHOTO YIpaBJIeHHs TMOBEJEHUEM OUOIOrHYe-
CKUX O0OBEKTOB», pasneiibl «JlaBa-5» u «Pycio-1» 610 nmpusiedeHo MHO)ecTBO HUM, BoeHHBIX
KB 1 000pOHHBIX 3aBOIOB AJisi pa3pabOTKU M MPOU3BOACTBA SKCIEPUMEHTAIIBHON M MPUKJIATHOM
anmaparypbl 0M03HepronH(pOPMAIIIOHHOTO BO3JENUCTBHUS HA UYENIOBEKa. DTOT MPOEKT BBIOIHSIICS
oyt o0IIel KOOpAWHAIIEe MOCKOBCKOTO MesKBeJOMCTBEHHOTO HAYYHO-TEXHUYECKOTO LIEHTPa BEH-
yypHbIX HeTpaaulimoHHbix TexHosoruit (MHTLL) «Bent» (cozman ['ockomMuteTom 1o Hayke U Tex-
Huke CCCP npu yyacturn Muno6opousl CCCP), reHepasbhbiii qupektop A. E. Akumon. Cpen-
crBa Ha (uHaHcupoBanue 3akpeiToro nocraHosieHus LIK KIICC u CM CCCP or 27 sHBaps
1986 rona i no siuann MuHo6oponsl CCCP 1 BoeHHO-TIpoMBiTieHHO# komuccuu ipu CM CCCP
1 K 1991 roay cocraBumm 500 mutH. pyOsieid, 3TO OKa3aJoCh JIMIIb YaCThl0 «CTOMMOCTH» TPOEKTA.
OpHuM U3 coucronHuTeNen pasaenoB «JlaBa-5» u «Pycno-1» 6wt pykoBomutens HITO «Dueprus»
B. K. KaHioka, KOTOpBIT CBUIETEIbCTBOBAT: « MBI 3aHUMAJIUCh Pa3pabOTKON MPUHIUIIOB, METOJIOB
Y CPEACTB AMCTAHIIMOHHOTO OECKOHTAKTHOTO YIPABJIEHHS MOBEAECHUEM OMOJIOTMYECKUX OOBEKTOB.
B tom uucie u yenoBeka». «Ha ocHOBe pa3paOOTOK HaIlero HeHTpa ObUIO CO3[AHO... CEMb BOEH-
Heix KB. B Hux wzaeu Boruiomanuch B Metaui». B konie 80-X rogoB Ha OCHOBE MOIUPUKAIIMIA
npubopa Bepuaze OblIM CKOHCTPYHMPOBAHBI CTAIIIOHAPHBIE U TMEPEHOCHBIE TICMXOTPOHHBIE TreHepa-
Topsl [leeBa. DTu reHepaToOphl, BHIXOASAIINE cO COOPOYHBIX 1IeXOB KMeBcKkoro 060poHHOro 3aBoaa
«OKTaBa», nocrynaau npaktuiecku Bo Bce peruoHsl CCCP. N3BecTHO, 4TO ¢ OMOIIBIO 9TUX IPU-
OOpOB MIPOBOIMIIUCH MACCOBBIE IKCIIEPUMEHTHI HAJl JIIOIbMUA Ha BOEHHO-MOpPCKOi 6aze B CeBacto-
none, B [Ipubantuke, ['py3uu, Yeune, HoBocubupcke, Mockse 1 apyrux ropogax. Pazpadborku ncu-
reHeparopoB npoBoauchk U nog Mocksoi B Cepruesom Ilocazie B ABEHAALATUITAKHOM OA3EM-
HOM LIEHTpE T€HETHUYECKOTrO OPYKHs, TaM K€ BEJIWCh UCTIBITAHUS IKCIIEPUMEHTAIbHBIX allapaToB
Ha JKUBOTHBIX>.

B 1989 roay ungopmanmonHoe arentctBo CNN mokazano mo cBOMM KaHajlaM JOKyMEH-
TaJbHBIA (PWIIBM 00 JIEKTPOMArHMUTHOM OPYKHMHU U rnpencTaBuiio npaButenbctBy CIIA moky-
MEHT, B KOTOPOM COOOIIAIOCH O IJTaHE MCTIONB30BAHUS STOTO OPYXKHUsI TPOTUB TeppopucTtoB. Ilepen
AeMoHcTparmen ¢puibMa npencraButesb Munucrepersa 00opons! CIIA 3asBui1, 4TO MUK POBOJHBI
U «JIpyTve MOIYJISTOPbI» PEry/IsipHO IPUMEHSUINCh U3PAWIbTAHAMH JIs1 yCMUPEHHS NaJ1eCTHH-
ueB. [lozxe M3BECTHBIN aMepuKaHCKUN exeHenenbHUK «Defense News» B mae 1992 r. cooOmun
O TOM, YTO POCCHIICKOE MPABUTEIBLCTBO OOCYKAAI0 BOIPOC O MPENOCTABICHUN aMEPUKAHCKOW CTO-
poHe nH(popMaIK U 000PYIOBAHUS MO «aKyCTUIECKOW TICUXOKOppeKInm». Toraa pycckue crenu-
QJTUCTBI 3a5IBIJTH, YTO 3TOT MPUOOP CIIOCOOEH «IIepeiaBaTh KOMaHIbl ITyTeM CTaTUYECKUX MJIM MHO-
rOYaCTOTHBIX 3BYKOBBIX BOJIH, M BO3/ICHICTBOBATh Ha YEJIOBEYECKOE MOICO3HAHWE Oe3 HapyIleHHUs
APYrod MHTEJIEKTYJIbHOW JEeSITebHOCTH». AMEPUKAHCKIE SKCIEPThl COOOIIMIN, YTO Pe3y/IbTaThI
MPOBEPKHU BO3MOKHOCTEH 3TOro 000pyIOBaHUs «BechMa OOHaeKuBatoIume». [locie Bo3eicTBSA
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Ha 00BEKT — MyCTh 3TO OyAeT JOOPOBOJEI] WM HUYEro He TMOJ03peBaloliasl KepTBa — B TeUeHue
MeHee OHOH MHHYThI OH H3MEHsIeT CBOe MOBe/IeHHe TaKuM 00pa3oM, KAaKUM 3TO HY:KHO 00ITy-
YaloI1M ero areHTam Wi BOeHHbIM [42].

1990-e roawi [62]. B 1990-e roasl B Poccuu mmpokoe pacrpocTpaHeHHe MOMyUrId CIIyXH
Y JIOMBICITBI O s1K0OBI MMetotemMcst y KI'B mcuxoTpoHHOM Opykuy M TPUMEHEHUH ero MPOTUB POC-
cusiH. Ha 3Ty TeMy nmyOIMKOBaICh KHUTH M Ta3eTHBIE CTaThH, BBITYCKATUCH TeJlenepeaadn, co3aa-
BAJIMCh AaHTUIICUXOTPOHHBIE OOIIECTBEHHBIE OPraHU3AIHH.

1990 rox [66]. B 1990 rony BeicoKylo olieHKy HoBoMy metoay nanu Munsapas CCCP u AH
CCCP. Bonbliyio MOAAEp:KKY YUSHbBIM OKa3aJl ObIBIIMIA MUHUCTP MHOCTpaHHBIX e . [lleBapHanze.

1990 rox [66]. B 1990 rony xabuner munucrpa CCCP Buigenmun UM (mupekrtop H. Bex-
TepeBa) KpynHyio cymmy aeser. Jlenunrpaackuiit UM Brniepoie B CCCP npumeHns MeToj BXKUB-
JIeHUs1 JIEKTPOAOB B MO3I YesIoBeKa ISl yIpaBJieHUs ero AesresnbHocTeio. I9M, a BnocneacTsuu
1 1eHTp «Mo3r» pemaT 3aJaull MOJISTUPOBAaHNS HEMPOHHBIX CETed UYesIOBEUYECKOro Mosra Jyis
cosnanusi 6nopo6oToB. UM BhITIONHsLT 3aKka3bl BoeHHBIX ¥ KI'B. He BeI3bIBaeT HUKAKOrO COMHEHWUS,
410 HEeHTp «Mo3r» ObUT cO3/1aH AJIs1 pa3padOTOK HOBEWINIMX BUIOB IICKXOTPOHHOTO OpyXkust. [lcuxo-
TPOHHOE opyxue pazpadarsiBaercs 1 B HU AMH, Bo3riasisiemsiit akageMukom B. KazHaueeBbIM.
B unTepBbIO JKypHanMcTam MecTHoro paauosenianus B. Kaznauees npusHa, uro B Hayane 1990 rona
ero MHCTUTYT MPHUHSJT OT BOSHHBIX 3aKa3bl HA pa3paOOTKy MCHXOTPOHHOro opyxusi. COTpyaHUKA
9TOro MHCTUTYTA B KOH(PUACHIMAIBHBIX Oeceax COOOIIMIN, YTO MX MHCTUTYT MPUHSUT TAKME 3aKa3bl
Oonee qBaaaTH JieT Ha3al. Ha Bonmpoc xKypHaiucTa MeCTHOM ra3eTsl « MOMEHT UCTHHBI», O AIEHCTBH-
TEJIbHOCTU MTPUMEHEHHsI TICMXOTPOHHOTO OpYXusl K HacesneHuio B. KazHaueeB monpocus KypHau-
cTa «3a0BbITh 3Ty TeMy». — BbI He MpejcTaBsieTe, oI KaKoi KOHTPOJIb BBI MOCIIE 3TOro nomnajere! —
00aBHIT OH.

1990 rop [68]. B Iymante cucrema «Kpab» B 1990 rogy nana cooii, B pe3ysbTaTe 4ero MecT-
HOE HaceJIeHHe HECKOJIBKO JIHeW HaXOAMUJIOCh B MOTyOe3yMHOM COCTOSTHUM. HeckobKo yupekaeHuit
¥ MarasuHoB ObUIO pa3rpadieHo. A B MacCOBBIX OECIOpsIKaX yJacTBOBAIM JIa)Ke BHYTPEHHUE BOK-
CKa ¥l MHJIMLIMS (KaTaIM3aToOpOM COOBITUI CTasIM OekKEeHIIbI-apMsIHe, TPUEeXaBIINe — MOCTIe 3eMJIeTpsI-
cenns Ha KaBkaze).

1990 rox [66]. B 1990 roay razera «BammHITOH OCT» cOOOIIANa, YTO PYCCKHE BO3MOKHO
UIYT BIEpea B Pa3BUTHU OPYKHUS MCUXOTEXHOJOTUH. DTO OECIIOKOWCTBO MOJOTPeBaeTCsl CooOIIe-
HUSAMH 00 OOIIMPHBIX MCCIICAOBAHUSX B OONACTH MAPAriCUXOJIOTHH, MOCTYMAIOIIMMHI OT COBETCKUX
nepedexxunkoB. COracHO STUM COOOIIEHUSIM, PYCCKUM YIAeTCsl OKa3bIBaTh BIUSHIE Ha TIOBECHUE
APYTUX JHOAEH, U3MEHSTh MX SMOLIMHU U COCTOSTHHE 3[I0POBbSI, 3ACTABJIATh UX TEPATh CO3HAHUE U JIAXKe
yOUTb.

1991 rox [66]. B 1991 rogy e poCTOBCKMX YYEHBIX B OTKPBITOM IIMCbME Ha UM ITPE3U/IEH-
toB M. ['opbaueBa u b. EnbiHa noTpe6oBaiy HeMeIJIEHHOTO 3alpelieH st ICUXOTPOHHOTO OPYXKHUS.
OHHM npeIOKUIA CBOH YCIYTH B CO3AAHIU TEXHUUECKMX CHUCTEM 3alUTHI OT MX MOPaXkalomux (ak-
TOPOB.

1991 rog [66]. B 1991 roay B IMapuxe yuensie u3 20 ctpad Mupa (B TOM YUCIIE U 13 OBIBIIIETO
CCCP) noanucaay Mex/1yHapOAHYI0 KOHBEHITUIO O 3alpelieHuy MpUMEHEeHH s TICUXOTPOHHOTO OpY-
KUsI B CEKPETHBIX EJISAX WU B LEJsX, BBIXOIAIIMX 32 PAMKU STUKH.

1991 rop [66]. Bo Bpems aBrycroBckoro mytda 1991 roma komanayromwmii 00opoHs! Besoro
noma, renepai-nonkoBHUK K. KobGell Bo BeceycbliaHue 3asBUII, YTO MYTYUCTH K OOOPOHSIIOIIUMCS
MOT'YT TPUMEHUTh TICUXOTPOHHOE OpYy)KHe, KOTOPOE CO CJIOB 3allMTHUKOB M ObLIO MPUMEHEHO
Ha OT/IEJIbHBIX YYaCTKaXx.

1992 roa. B tenenepenaue «Yepnsiii siuk» 1o Ilepsomy kanany LT o3ByueHo conepxa-
Hue Opormopsl «HekoTopble mpumeHeHus1 TUHO3a». ABTop — MBan CepreeBuu Kavanud, ObIB-
LM BOEHHBIN, U3BECTHBIN TMITHOTU3EP, MUILIET O CO3JaHHON UM (B coaBTOpCTBE) HAa ocHoBe CBY-
reHeparopa ycTaHoBKe «PannocoH»: «MHOI0... CIeTaHo OTKPHITHE, M300peTeHne — CIOCO0 BBI3bI-
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BaHMSI UCKYCCTBEHHOTO CHA HAa PACCTOSIHUM C TIOMOIIBIO pagvoBOiH. .. ['opon HoBocubupck, Boi-
ckoBas 4actb 71592. ...IlpakTMyecKylo moMolb B COOEUCTBUM U O(POPMIIEHHMU STOIO OTKPBITHS
OKa3bIBaJl TeHepaJI-MOIKOBHUK aBraimu Bnaguvup Hukurosuny AGpamos. Kypupoai padoTsl aBa-
x1b1 I'epoit CoBerckoro Coro3a, mapian aBuauuu Casuukuid EBrennii AkoeneBuu». [lanee roso-
PUIOCh 00 YCTIEIIHBIX UCIIBITAHUAX YCTAaHOBKU «PaariocoH» B BOMCKOBBIX YacTsax moa HoBocuOup-
CKOM, a Tak’ke O TOM, 4TO 3TOT MPHUOOP MOXKET HE TOJIBKO YCBHIIUIATh «IIPOTUBHUKA» HA OOJBIIIOM
PacCTOSIHUM, HO M BBI3BIBATh U3MEHEHHs B OpraHU3Me — BILIOTh JJO MyTallMil KJIETOK (MHBIMH CJIO-
BaMM, TeHEPUPOBaTh YpoACTBa). [IpenBapuTeibHble pacyeTsl sl COBOKYITHOCTH YCTAHOBOK (CTaHIIUM
«PaanorumHo3») mokaspIBaloT, 4YTO MOKHO 0OTydaTh ropos miomaasio 100 KBaJpaTHBIX KUJIOMET-
POB C PAaCCTOSIHUSA /10 55 KMJIOMETPOB OT nepenaTyuka. JIioau, KoTopele onaayT Mo 3TOT MOAYJIH-
poBanHbiii CBY-curnan, OyayT B JiydieM ciyvae 3aceimarh [48].

1992 rop [66]. B 1992 rogy ObuM CO3aHBI CUCTEMBI PAIMOTIOKAIIMOHHBIX KOMILUIEKCOB, OCHO-
BaHHBIX Ha OTPaXeHUH Jy4a OT MoHocdepbl 3emun. Bxomsmme B 3Tu cuctemMbl (pa3upoBaHHBIE
AHTEHHBI MOTYT pabOTaTh Ha U3JTyYEHHE, CO3JaBaTh €MHOE TICUXOTPOHHOE TOJIe, CIIOCOOHOE OKAa3bl-
BaTh BO3JICHCTBIE Ha TIOBe/IEHUE HaceieHns. Takue cuctembl ObLTH co3/1aHbl B YepHoObLte u KpacHo-
spcke-26. Ha nporskennn Heckonbkux jeT B HUM nHopmanbeHO# husronorny uM. AHOXMHA, Tpynia
YUEHBIX BO IJIaBE C 3aBEAYIOIIMM Kadeapoil HOpMaabHOU (PU3MOJIOTUM YesloBeKa MelensiHOBCKUM
U TPyIIa yYeHbIX BO IJIaBe ¢ 3aBelylonmM Jadboparopueil HayuHo-uccnenoBareibckuii MHCTUTYT
paaroaneKTpoHnKY ['0IMKOM BeJ ceKpeTHbIE Ja00opaTOpHbIe U KIMHIUUYECKHE UCTIBITAHKS 0 CO3/1a-
HUIO TEXHOJIOTMI U3MEHEHUSI COCTOSTHUI PaOOThl MO3Ta U COOTBETCTBYIOIIMX COMAaTHYECKUX COCTO-
SITHAU BCEro opraHu3ma. VICmbITaHusl TEXHONIOTHMHA TI0 YIPABJIEHHUIO MCUXUYECKUM M COMATHYECKUM
COCTOSIHUSIM TPOILIH ycriemHo. OTKpbITHE O0Jiee COBEPIIIEHHONW TEXHOIOTHHU CIETaI0 peabHOCThIO
yIIpaBJieHHe JIIOObIM YEJIOBEKOM KaK poOOTOM Ha JIIOOOM PaCCTOSHUM.

1993 ron. I[TpaBurenscrBo CIIA npurnacuio Haiero reaus V. B. CMupHOBa J17151 TOTO, 4TOObI
OH TIOMOT B pa3pellieHuH MHIIMACHTA C TeXacCKOW CeKTor-o0umHoun «BeTtb [aBunoBa». C Tex mop
Ha 3anaze 1. B. CMupHOBa CUUTAIOT «OTIIOM POCCUMCKOTO MICUXOTPOHHOTO Opy:xusi». Ero uccneno-
BaHMSI BBI3BAJIM OOJIBIION IIIyM B MOPY BCEOOIETO PACCEKPEUMBAHUS B KOHIIE MPOIILIOTO CTOJIETHS.
I"azets! nectpenu 3arooBkamu «Kto Bbl, TOKTOp CMUPHOB?!».

1993 ropx [66]. 15 utons 1993 rona P. XacOynaros noanucan 3akoH «O0 opykum», cTaThs 6,
MYHKT «/1», KOTOPOTO 3alpelnaeT MpUMEHsTh OpyKHe U MPeMEThl, OCHOBAaHHbIE Ha UCTIONb30BAHUM
NEKTPUUECKON SHEPTUH, PAJOAKTUBHBIX U3TyUYEeHUN 1 OMOJOTMUECKHX (PaKTOPOB.

1994 rona. Peiennem [pesununyma Poccuiickoii AkaeMuu ecTeCTBEHHBIX HayK B pamkax Cek-
yu ['eononmutuku u 6e3onacuocty co3nan HUU Tleuxoskonorum non pykoBoxactsom M. B. Cvmp-
HoBa. [IpukiagHeie paboTel CMUPHOBA OIHO BpeMsl TETTUJIMCh B CHEIUAIbHO CO3JaHHOM (hriinase
«Co103-HayKkn», B IIECTOM OT/eJIe Hay4YHO-MCCIIeIoBaTeNbcKoro reHTpa «Kpucramn» MuHoOOpoH-
npoma. [Toka «pedopMel» HEe pasrpOMHIM M 3TO MUHHCTEPCTBO. PyHIaMEeHTaIbHBIE MCCIeJOBa-
HUs eme Bsulo Tekiau B IlepBoM-meauHcTuTyTe MMeHn CedeHOBa, MeperMMEHOBAaHHOM B akajie-
vuio (MMA). B 1994 nosisuncs HUW ncuxoskonorun Poccuiickoi akageMun ecTeCTBEHHbIX HayK.
Bo raBe Bcex 3THX MCCIeIOBaTENbCKUX opranu3aimid crosyi CmupHoB. Ho u3-3a «iemokparuye-
CKOro» Oe37IeHeKbsl CBEpHYJIa IeSITEbHOCTh JJabopaTopusi ncuxokoppekum B MMA umenn Ceve-
HoBa. Paboty nmponomkany b acnupantel CMUPHOBA.

1995 roa [66]. 21 anpens 1995 rona B Kree O0111ecTBEHHBIM COBETOM IJIAHETAPHOM Oe30mac-
HOCTH 4eJIOBEKa MPHUHSITO BO33BaHME 1Mof Ha3BaHUeM «K ocraTtkam pasyma BO MM MpeKpalleHus
OUOPOOOTU3NPOBAHHOTO Oe3ymusi». KOHTEKCTOM CTaio 3asBJieHre MHULMATUBHOW I'PYIIIThI, BO3IJIAB-
nsiemont mipesuneHToM YepHoObLTbCKOTO (poHAa «bBrmaromapenue» A. BaxkaHoM U BuUlle-TIpe3u/ieH-
TOM JINTY HE3aBUCHUMBIX YUEHBIX YKpPaMHbI, JOKTOPOM TexHu4ecKux Hayk B. Cemernkum: «C 1esnbio
3axBaTa MUPOBOM BJIACTH, CIIEICTY:KOaMHU cyrniepaepskaB pa3padb0TaH U yxke BHEAPEH B CTAUIO PeaTu-
3allMU aJCKHMIA TIPOEKT MO OGMOPOOOTH3AIMY HACENIeHH TTaHeThl. [IpoekTsl ,,AdraHckoe 3x0”, ,,Cra-
cutens”, , [IpenyrnpesxaeHve” v qpyrue 3aBsi3ansl Ha 100 kmtoMeTpoByo YepHOOBUTBCKYIO 30HY. OHa
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MPeCTaBIIsIeT COOOM CHHXPOHHYIO CUCTEMY — peKOMOMHAIMOHHBIH yasep (,Cpena Yparan®). Peub
UJIET O CUCTEME, TIPU TIOMOIIM KOTOPOH MOXHO YIPABJISATh OBEJCHYECKUMH (DYHKIMSIMU KaK WHIU-
BU/IyaJIbHOTO, TaK U KOJUIEKTUBHOTO pa3yMax.

1996 roa [66]. 17 anpenst 1996 rona B Mockse, B LlenTpasibHoM Jlome KypHaJIUCTOB HA MTpecc-
koH(pepenin «[Icu-opyxue u 30MOMpoBaHUE HACEJICHUS» IPUHSATO PEllleHre PU3HATD CYIIECTBO-
BaHME [ICUXOTPOHHOIO OPY KU U IPUMEHEHUE ero K HacesieHHio. B 1996 rony B MHTEpPBBIO Ky pHAJIM-
cram Cekperapb Coseta besonacnoctr, nomontauk [Ipesunenta PP no HarmoHansHOM 6€30MacHo-
cru redepait A. JleGenp 3asBUT: « MBI BIUIOTHYIO CTOMM Iepe]] JIMIIOM HOBBIX THUIIOB yI'PO3, KOTOPbIS
BO3HMKJIM B CBSI3U C TOSIBJICHUEM TEXHOJIOTHIA TICMXOCEMAHTHYECKOTO MOJEIMPOBAHMSI TTOBE/ICHUS
monieit. PazpabareiBaioTcsi Bce HOBbIe, Oosee 3(h(PeKTHBHBIE CUCTEMBI BO3JCHCTBHS HAa CO3HAHHE
Y MIOJICO3HaHKe HaceneHus1. 1 3Tomy ecTh MHOXECTBO IpUMepoB. Bosiee Toro, MoOXHO MPEATONOKUTb,
yto npousomenmmi B CCCP, a 3atem B Poccum yparaHHbIi CJIOM IIEHHOCTEH ObLTT OCYIIECTBIIEH KaK
crenuajgbHasi ICUX0J0THYecKasi Onepanus ».

1997 roa. CeHcalluoHHBIE CBEJICHU S MIOCTYIIIM B aMePUKAHCKYI0 revats B 1997 rogy. Cranu
M3BeCTHHI 3anucku Jxo3eda XoncuHmakepa, IOMOITHUKA ceHaTopa Jleo PaiieHa, KOTOpbIi ObLT yOUT
B 1978 romy 6oeBukamu rinaBaps cekTsl «Hapomubiii xpam» [Ixxuma JIxonca B ['ailane. XoncuHpxep
YCTAQHOBWJI, YTO HA WIEHaX 3TOW CEKThl OTpabaThiBalIach CEKpeTHasi MporpaMmma OIHOTO U3 aMepH-
KaHCKHUX HUCCIIEe0BATEIbCKUX LIEHTPOB 1oj HazBaHueM «MK-VYibrpa». B ToM uncie npoBepsioch
BO3/elicTBHE HA NCUXUKY HU3KOYACTOTHBIX F€HEPAaTOPOB, MPOBOIMPYIOILEe HA 3apaHee 00y-
CJIOBJIEHHBIE JeWCTBUS. VMIHaue roBopsi, onmpoOoBasiach BOBMOXHOCTb MIPEBPATUTh HEKOTOPBIX 4Jjie-
HOB 3TOW CEKThl B OMOPOOOTOB. Bripouem, HEMPOTrUIMHO3 ObLT MPU3HAH HE OYEHb HAJIEKHBIM CIIOCO-
O0M BO3/IEHCTBUSA, XOTS Pa3pabOTKHU 3TOr0 METO/Ia MPOIOJIKAIOTCA 1 o ceit AeHb. Hanpuwmep, [IPY
U B Hacrosiiee BpeMsi (PMHaHCUPYeT UcclieoBaHus JokTopa JBeHa KamepoHna (u3BecTHOro ame-
PUKAHCKOTO TICUXO0JIOTa, CTABUBIIIETO OMbBITH HAJ| 3aKJII0YEHHBIMU aMEPUKAHCKHUX TIOPEM), KOTOpBIE
HarpaBJieHbl Ha CO3[JaHME METOIMKM MO CTHPAHHI0 MaMSATH YeJOBeKa M HACHJILCTBEHHOMY
U3MeHEeHNI0 HHANBHAYAJIBLHOCTH. B cBoe Bpemsi KamepoH oOHapy:Xuil, 4TO 3JIEKTPOIIOK ITPUBO-
IWT K TIOTepe MaMsITH, U TPUCTYIUI K pa3paboTKe MpOrpaMMbl, KOTOPYIO Ha3BaJl «IIePEMOEINPO-
BaHMEe» — TO €CTb CTHpaHue npexHeil namstu. [lo ero MeTony Jozeil cHavasia MOTYT TIPEBPATUTh
B HEUTO, MOJOOHOE poOOTaM, a MOTOM UX MepenporpaMMupyoT [42].

1997 rop [62]. B Poccru 6bi1a cozgana B/ 10003 (B 1997 rony npeoOpa3zoBaHHasi B yIipaBJie-
Hue ['enmrada BC P®), koTopast 3aHuMasiach B TOM YHCiIe U pa3padOTKON TICUXOTPOHHOTO OPYKHSL.
Ha 3710 BBIIENSIINCH 3HAYMTENBHBIE CPEACTBA, OAHAKO KAKOTO-JIMOO pe3yJsibTara MOMydeHO He ObUIO.
BriocneacTBum CTOpOHHMKY TICMXOTPOHHUKH MpU3HaBaIH, 4To «90% pa3paboTOK HE AaBav 3HAUU-
MBIX Pe3yJIbTaTOB M Yalle BCero ObUIM CIIEACTBUEM OIMUOOK, HAYYHON HEKOMIIETEHTHOCTH MJIH MTPO-
cro obMana». B 2003 rony 3to ynpaenenue ['enimrada (/4 10003) 6110 JIUKBUIUPOBAHO.

[Mpumeuanue aBTopa, Anekcanapa MataHneBa. dta nH(opManys 00 OTCYTCTBUH Pe3y/IbTaTOB
HE JIOCTOBEpHA, a B3sTa U3 UCTOUHUKA [62].

1999 roa. B 1999 rony Coser HATO npuHsis1 Ha CBOe BOOPYKEHHE TaK Ha3blBa€MOE HECMep-
TeJibHOe opy»kue — non-lethal weapons (NLW) [48]. B nepeune ecTtb opy:xue, ucnoin3yoiiee uHgppa-
3BYKOBBIE TEHEPATOPHI U OPYKHE, CO3/IAIOIIEE EKTPOMATHUTHBINA UMITYJILC HESIIEPHOTO TPOUCXOK-
nenusi. B Poccun takoe opyxue Toxe ectb. Tombko B Poccru 310 opyskie Ha3bIBaeTCs MO-JPyroMy.
Hampumep, opyxue u npeameTsl uziydarolero tTuna. MiMeHHo Tak oHO 0oO6o3HayeHo B Penepaiib-
HoM 3akoHe «O0 opyxum». KTo-To 3T0 Opy)k1e Ha3pIBaeT MCUXOTPOHHBIM. KTO-TO — nicuxodusmye-
ckuM. B CMU Bcrpeyaercs u 1pyroe orpeaeseHne — CKpbITHOE AUCTaHIIMOHHOE NCUX0(pU31UecKoe
Bo3zieiicTBre. Ho Bce 3TO — OMHO M TO ke sIBJIeHHe: TallHOe HECAaHKIIMOHMPOBAHHOE BO3JCHICTBUE
Ha YeJI0BEeKa C IIOMOIIBIO OPYKHSI ¥ ITPEAMETOB M3Tyvaloliero Tumna. Mcnoip3oBaHue Takoro opyxust
HE OrOBOPEHO HUKAKMMU MEkyHAPOIHBIMU COTJIAICHUSMHU.

1999 roa [49]. Vxe Oonbie 10 neT B KJIMHUKYM TONAJAOT JIIOOU «CO CTEPTOW MaMSTBIO».
B MHcTUTyTEe NICUXOTEXHOJIOTHI TaKKe JIIOIU BIiepBble MOSABIINCH B 1999 rogy. D1o Mononsie, abco-
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JIIOTHO 3JI0POBbIE NMICUXUYECKU U (pu3ruecku jioau ot 34 no 50 jer, He HApKOMaHbl, He AJTKOTOJIUKH.
VY HuX ObUIA COXpaHEHBI OBITOBBIE U MPO(eCCHOHANbHbIE HABBIKM, HO OHM HE MOMHIJIN, KTO OHH,
KaK MX 3BaTh, OTKYJAa OHM POJOM, €CTb JIM Y HUX ceMbsl. OHM IpONajaloT BO3JE J0Ma, MO MyTU
Ha paboTy. A uepe3 Kakoe-TO BpeMsl «HaXOASTCS» COBEPIIEHHO B JPYTHMX MecTax, Kak MpaBuiIo,
BO3JIE JKEJIE3HONOPOKHBIX MyTel MM KOHEYHBIX OCTAHOBOK T'OPOJICKOro TpaHcnopta. B urtore «crep-
ThIe» TOMAIAI0T B NICUXUATPUYECKUE KJIMHUKH. [IepBbIM ByM MaMsTh BOCCTAHOBWIIM TIOJHOCTHIO,
HO Y OCTaJIbHBIX BOCIIOMUHAHUS 32 MEPUOJ] OTCYTCTBUSI ObLITM HACTOJIbKO HETaTUBHBIMHM, YTO UM BOC-
CTaHABJIMBAIN MAMSTh, UCKJTI0OYasi 3TOT neprof. CMUPHOB Ha3BaJI MOAOOHYI0 AMHE3HIO JIAKYHAPHOM.
Bo peBsiTH cityyasix mamsTh Obljla HapyIlIeHa UCKYCCTBEHHO, C TPUMEHEHHEM OMpee/IeHHbIX JieKap-
CTBEHHBIX M XUMUUECKHUX IIPENapaToB, B IBYX ClIy4yasx UCMOIb30BaJICS 1eKTpoIoK. Ceiluac B pas-
HBIX TICMXHATPUYECKUX KJIMHMKaX Poccru oduimansHo HAOMOAAI0TCS OKOIO COTHH TaKUX MalfeH-
TOB, peaJlbHO UX MOXeET OBbIThb OOJbIle. DTO MYKUMHBI OT 17 10 55 neT pa3HbIX HAlMOHAJIBHOCTEH
Y BEpOMCIIOBE/IAaHUM, COLMATIBHO OJIarornoiyyHble, Cpead HUX ObUT Jlake OAWH HeMell. PekopaHblii
3aperucTpUpPOBAHHBIN MPOBAN B TaMATH paBeH 14 mecsiiam. Ho 3Tu monu 1axe G0sITCSl BCIIOMUHATD,
YTO OHU JEJAJIY B MIEPHO]] «3a0bIThs». MOXKHO IOMYCTHUTh, YTO CYILIECTBYIOT TEPPOPUCTHI-CMEPTHHUKH,
KOTOpbIE HE OTBEYAIOT 32 CBOU TMOCTYIKH, & OTBEYAIOT JIMIIb 32 BHYIIEHHYI0 UM KOMaHay. 30MOu
MOHO BHYIIUTh BCE UTO YTOHO: KOMal, HOCH, youBaii. .. Kcratu, B MockBe ObLJI0 3aXBa4€HO MPSIMO
Ha MeCTe MPECTYIUIEHUS] HECKOJIbKO KMJIEPOB, KOTOPBIE [JaXe HE MbITAIUCh CKPBIThCsA. OHU ToXke
HE TTOMHIJIN HUYETO.

2001 roa. ITo coobmenuio xypHama New Scientist 3a okTs6pp 2001 roga B Harmonass-
Hou slabopatopuu B Jloc-Anamoce B pamkax mpoekta «Crsias KpacaBuiia» CO34aHbl MUKPOBOJI-
HOBBIE M3TyYaTeN, peIHa3HaueHHbIE ISl JUCTAHIMOHHOIO BO3/1eHCTBIUSI HA MICUXHUKY YeJI0-
BeKa U PYIMIIbl JIOAEW. DTOT NPOEKT (PyKOBOIUTED MIOJIKOBHUK BOEHHOH pa3Beku Jxek BepHoH)
MpeaycMaTpUBaeT CO3/1aHUE JIEKTPOMArHUTHOIO OpPYXKHUsI, BO3/ICHCTBYIOLIETO Ha MCHUXMKY COJJatr
MPOTUBHMKA, MAPTU3aH U TeppopuctoB. Ho co3nanHbIil prOOp, Kak, BIPOYEM, U OCTaJIbHBIE reHepa-
TOPBI-U3JTy4aTe1, UMEET CYILIECTBEHHbII HEIOCTATOK — MAJTYIO 1aIbHOCTD 3(P(PEKTUBHOTO AEUCTBYS ,
He JaJjee MOJYKHJIOMeTpPa B UJCabHBIX YCIOBUSX. BceMy BUHOM Upe3BbIYaiiHO MaJiblii KO3 u-
IIUEHT I0JIE3HOTO JIEUCTBUSI COBPEMEHHBIX UCTOYHUKOB SHEPIvH, KOTOPbIE MPUMEHSIOTCS 1ist (hop-
MHUPOBaHHS HAYaJIbHOTO UMITyJIbca. Haj co3mannem Takux MCTOYHUKOB CETOJHSI MHTEHCUBHO pado-
TAl0T MHOTHE aMEPUKAHCKKE UCCIIeIoBaTeIbcKe EHTpsI [48].

2001 roa. C 2001 ropma xancynsl «kOi Iy — 3onorast popMysna cTpOMHOCTH» MPOAABATIN
(M MPOINOJIKAIOT MPOJIABaTh) COBEPLIEHHO JIETAJIBHO: YEpe3 alTeKH, «IABKU KU3HW», Mara3uHbI.
A B aprycre 2005 rona ®epepanbhas ciyxoa PP no Hapkokontpommo (PCKH) o6Hapyxuia B 3TOM
«PaCTUTETILHOM CpPEJICTBE JUIsl TOXYIAHWs» CHJIbHBIE TICUXOTPOITHBIE BelecTBa: (eHdmopaMuH
1 (peHTEpMUH (3aMeHUTE b KOKarHa), a TaK)Ke MEe3UH]I0J U MeTakBaJioH. Bce aTu mpenaparsl 3ampe-
IIEHBI K BBO3Y, IIPOJake U MPUMEHEHMIO He TOJIbKO B Poccum, HO 1 B ipyrux crpaHax [48].

2006 rox [68]. Bce Hauanock B 2006 rony, korga Owiia co3nana nmporpamma I-Doser, 1mo3Bo-
JISI0IIAst TPOCITYIIMBATh ayAro(aiisibl ONpeAeIeHHOro coaepkanus. Kak mpaBuio, 310 ObUIHM 3ByKH,
KOTOpbIE BBI3BIBAIN COCTOSTHUE M(OPUH, IONOOHOE TOMY, KOTOPOE JIOCTUTAJIOCH TTOCe YHoTpedie-
HUS HACTOSIIIMX HAPKOTUYECKUX MpenapaTtoB. Bce 9Tu 3ByKH XpaHWIIKCD B CTIEIIMANIBHBIX 3aKPBITHIX
(baitnax, 1 ©X MOKHO OBUIO TIPOCITYIIATh CTPOTO OrPAaHUYEHHOE KOJMYECTBO Pas.

2009 roa [68]. K 2009 roay ysxe cyIiecTBoBajio 00sie COTHU 3BYKOBBIX (DaidioB, KOTOPBIE 1aXKe
B CBOMX Ha3BAHUSIX aCCOIMMPOBAIUCH C TPAJUIIMOHHBIMU HapKOTHYeCKUMHU cpeactBaMu («JIC»,
«MapuxyaHa»). Hekotopsle HOCAT Oojiee aOCTpakTHbIE Ha3BaHUS («Kak[Ia KU3HU», «pyka bora»).
OnHako B CKOPOM BpeMEHH 3aKpbIThie (pailyibl ObUTM B3JIOMAHBI, X COACPKUMOE KOHBEPTUPOBAHO
B 0ObIuHBbIE (hOpMaThl ayanodaiiioB, KOTOPble MOKHO CIYIIATh MPH MOMOIIH JI0OOrO MPOUTPhIBa-
Tesis (mp3, wav). 3aTeM MOSBUIIOCH OOJIBIIIOE KOJIMIECTBO CAUTOB, KOTOPBIE Mpe/Iaraiyd BCeM xKella-
IOIIMM OECTUIATHO MPOCITYIIATh UM CKa4aTh «3BYKOBbIE HAPKOTUKW». ECII TOBOPUTD O TEXHOJIOTUH,
TO CJI€AYyeT OTMETHUTh, YTO 3BYKOBbIE HAPKOTUKU — 3TO MYJbCHPYIOIIHMe 3BYKH ONpeieeHHOro
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Ha0opa yacToT. BimsHue Ha MO3r OCYIIECTBIISETCS 32 cU4eT OMHAYPaJbHBIX PUTMOB, KOTOPBIE
UJICHTUYHBI YaCTOTaM «MO3TOBBIX BOJIH». [1o MHeHuto Helipoxupypra H. Teogopa, peayibHbIX gOKa-
3aTeJIbCTB TOTO, YTO 3BYKOBBIE HAPKOTHMKU MOTYT OKa3blBaTh I'yOMTENbHOE BO3JEWCTBHE HA YeJo-
BEYECKYIO TICHXHKY, HeT. Ero TouKy 3peHus MOIIepXKUBaeT U JIOKTOp MEIUIIMHCKUX Hayk B. fky-
HUH, KOTOPBIN YTBEPKAAET, YTO MOTYYUTh MIOCTOSHHBIN 3(P(PEKT U TOUHO €ro OrnucaTh HEBO3MOXKHO,
MOCKOJIbKY BCE 3aBUCUT OT MHIMBUYyaJbHBIX OCOOEHHOCTeW 4enoBeka. [losTomy ciienyer ckopee
roBOpuTh 00 3(ppekTe «Ianedo», HO B TO e BpeMsl, [UTUTEIbHOE MPOCTYIIMBAHUE MTOTOOHBIX 3BY-
KOB (@ 3TO, Kak oTMe4aeT OOJIBIIMHCTBO — MYJIbCUPYIOIIHE 3BYKU U IITyM), MOXKET CTaTh MPUYMHOM
yXy[IeHust (PU3MIECcKOro COCTOSTHMS, TOJIOBHOM OOJTM, TOMYTHEHHUSI B I1a3ax, IIyMa B yIax.
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TepmunoJiorus

TepMUH «IICUXOTPOHHOE BO3JEUCTBHE» JAJIM KYPHAIUCTBI, XOTsI OH HE COBCEM IPaBUJIbHBIN,
TaK Kak MpU OOJYyYeHUH ¥ TOCJEAYIOIel CrielaibHOM 00paboOTKe mopakaeTcss He TOJbKO TICH-
XHMKa YeJIOBeKa, HO M BeCh opraHu3M B IiesioM [48]. Bocrnonbs3yemcs: HayKooOpa3HbIM, HO BechMa
JETaJbHBIM ONHMCAHHEM NCHUXOTPOHHOIO OPY:KHUs: «B MpukiagHOM BapuaHTe Ha MEpBOHAYAITb-
HOM 3Tarie CKpbITHOM 00paOOTKH YeJIOBEUYECKOro MaTepuasa UCTIOb3YIOTCS SIEKTPOMArHUTHBIE, 3BY-
KOBBIE M TOPCUOHHBIE M3JTyU€HMs IS MOAABJIEHUs] BOJIM YEJIOBEKa K COINPOTHUBJIEHUIO, IPOTUBO-
JEWCTBUIO, HEMIOBUHOBEHMIO, a TaKXke JIs YMEHBILIEHHS 3alllUTHBIX CBOWCTB UMMYHHOU CHUCTEMBI.
Ha cnenyromem stare et crnenuaibHO MogoOpaHHOE /1Sl JAHHOTO YeI0BEYECKOro MaTteprasa Hell-
posHrBHCTUYEcKoe mporpammupoBanue HJIIT — 3omMOupoBaHue co crienuaibHON METOIUKON KOp-
PEKTUPOBKH MOOOYHBIX (DAKTOPOB».

N3BeCTHO «KeCTKOe» M «MSrKoe» ICHXONPOrpaMMHPOBAHHE, TPHUEM <«KECTKOTO»
30MOM HEPEJIKO YAAETCS ONIPE/INTUTD T10 «IKCTEPhepy» U MaHepe MOBe/IeHUsI (OTPEIIeHHOCTD Ha JIUIIE,
HE COOTBETCTBYIOIIAS] BHIPAKAEMBIM B CJIOBAaX SMOIMSM, HEOOBIYHOCTD IBETa OEJIKOB IJIa3, BSUIbIC
MHTOHALIMY TOJIOCA, HEMpPaBWJIbHAS peub, OTCYTCTBHE CIIOCOOHOCTH COCPEIOTOYMTHCS, 3aMe/ijIeH-
HOCTb PEaKLMi U MPOBajbl B IAMSATH, HEJleTasl CTEPEOTUITHOCTh NIOBE/IEHU ), TOINA KaK «MSATKUN»
30MOH, IO CYIIIECTBY, HIUEM He OTIIMYAETCS OT JPYTUX JIOACH.

KonnekTuB ydeHbIx, BO3MIaBisieMbll akageMukoMm Poccuiickoil Akagemuu EcTecTBeHHBIX
Hayx U. B. CMUpHOBBIM, SIBJISIETCS [TPEJCTABUTENIEM HOBEUIIIETO HAYYHOTO HAalIPaBJIEHUS [ICUXOIKO-
JIOTUH.

IIcuX03K0JI0THA — 3TO KOMIUIEKC HAyYHBIX CBEIEHUI O MOBEJEHUU U COCTOSTHMU 4YeJIOBeKa
B MH(OPMAIMIOHHON cpeie OOMTaHUsI U MPAKTUYECKUX MPUEMOB MX KOPPEKIIWH, T.€. U3MEHEHHUS.
Hayxka HOBast, OCHOBHBIMU HaIlPaBJIEHUSIMU UCCIIEJOBAHUIA ICUXO9KOJIOTMH C TPUMEHEHHUEM KOMIIbIO-
TEPHBIX MICUXOTEXHOJIOTHI SIBJISIIOTCS IICUXO30HIMPOBAHUE U IICUXOKOPPEKLIMS.

IlcuxoTpoHuKa — HAyKa 00 yInpaBjieHUH YeJIOBeYeCKHM cO3HaHueM . TepMuH mpenio-
xun B 1952 rony ¢paniysckuii yuenslii @epnunann Kiepk, KOTOpbIi 00BEIMHIIT MOHATHS «TICH-
XHKa» 1 «3JIEKTPOHUKa» [67]. Kilepk ucrosb30Basl HOBBIH TEPMUH 1 0003HAYEHHM S SIBJICHHIA, KOTAa
YeJIOBEK B CHELMAIbHOM armapaType ¢ MOMOILBIO CHJIBI MBICJIM MOXET 3aCTaBUTh JBUTAThCs KarlIio
BoAbl. OCHOBaTeNeM MPAKTUIECKON Oa3bl MCUXOTPOHUKU CUUTAETCS aBCTPUICKUI HCCeIoBaTeNb
Busnbrensm Paiix, kotopsiil B 50-e rogpl XX Beka 3aHUMAJICSI KOHCTPYUPOBAHUEM aKKyMYJISITOPOB
OproHa.

IlcuxoTpoHuKa — 001aCTh HAYYHBIX 3HAHWH, KOTOpAs M3y4aeT OMoCpeIoBaHHbIE CO3ZHAHUEM
Y IPOLIECCHI BOCIIPUATUS JTUCTAHTHBIX B3aUMOJIENICTBUI MEX 1y ’KMBBIMU OPraHU3MaMU U OKpYKalo-
e cpenou [S5].

IIcuxoTpoHuKa — siBJIeHHE HOBOE, BO3HUKIIIEE B CEpPEAMHE JBaaLaToro Beka. Ee ocHoBarels,
(dpaniy3ckuil uccienopatenb Kiepk, 0ObeIUHNT MOHATHS TICUXUKHU U JEKTPOHUKHU, CO3/1aB aJlb-
TepHATUBHOE HalpapjieHue B Hayke [56]. CornacHo ero yueHuo, ICUXOTPOHMKA — 3TO BO3JEHUCTBHE
Ha MaTepHasibHble MIPEIMEThl YEJIOBEUECKON MBICIIbIO, TPAHC(OPMUPYEMOI C MOMOIIBIO CIIEIUAIb-
Horo obopynoBanus. [lepBoHaYaIbHO B CBOMX OIMBITaX MCCIIEAOBATENb U3ydasl BO3AEHCTBIE MBICIH
Ha Karumo Bofbl. YacTo NCUXOTPOHUKY OTOXKAECTBIISIOT C MAPANICUXOJIOTUEN, OOHAKO 3TO HEBEPHO.
[Maparicuxosnorusi 3aHUMAaeTCsl U3yYeHUEM CBEPXbECTECTBEHHBIX SIBJIEHUN, COOpPOM M 0000IIeHnEM
MH(pOPMAIIMHU U BBISIBJICHUEM 3aKOHOMepHOCcTel. OCHOBHOM 3ajaueil ICUXOTPOHUKHU SIBJISIETCS ITPAK-
TUYECKOE NPUMEHEHUE MOTyUYEHHbIX PE3YJIbTAaTOB, OLEHKA MPAKTUUYECKOW 3HAYMMOCTH U JIOCTOBEp-
HOCTH BBIBOJIOB HCCJIEAOBATENEN.

IIcuxoTpoHHKA — 3TO METO/ IOy YE€HU I XOTh KaKOW-TO CUJIbI BIMSIHUS Ha JIIOIEN B TOM YHUCTIE
TEMH, KTO 9TON CHJION HUKOrma He oOmamai [63].
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Uro ke Takoe ncuxorpoHuka? Bee oueHb mpocTo. DTO BTOP;KEHUHU B CO3HAHKE, B3JIOM U BBOJL
Hy)XHOW MH(popMmauuu, mind control [61]. TlcuxoTpoHuky npugymanu He ceronHs. Majo toro, rcu-
XOTPOHUKY IIPUMEHSIOT HACEKOMBIE — ITYEJIbl I MYpPaBbU.

IlcuxoTpoHHOE OpY:KHEe — BHIMBIIIJIEHHOE OpYXKHe, KOTOPOE C TMIOMOIIIBI0 «OUOIOrMYeCKOn
SHEPruM» BO3JIEHCTBYET HA MO3T, UTO MOXET BbI3BAaTh (PU3UUECKUN TUCKOMQOPT, PACCTPOMCTBO TCH-
XUKHU WA cMepTh [62].

IIcuxoTpoHHOE OpYy:KHMe — 3TO KOMIUIEKC YHUKAJIbHOW 3JIEKTPOHHO-Ty4€BOI anmaparypsbl,
CIIOCOOHOM Ha OOJIBIIMX PACCTOSHUAX YNPABJIATh NMCUXO(MU3NYECKON AeATeTbHOCTBIO YeJIoBeKa,
LieJICHANIPaBJIEHHO pa3pylliaTh ero 310poBbe. [IcCMXOTpOHHOE OpYy:KUe MPUMEHSETCS B COBOKYITHOCTU
C IpyTMMU TUIIAMH HEJIETAJIbHOIO OpY:KUs U ITpUeMaMH rcuxoTexHosnoruii [66]. K ncuxorpoHHomy
OPY:KUI0 OTHOCATCS] TOPCUOHHBIE reHepaTopsl, CBU-renepatopsl, 1a3epbl, akycTUYecKas anmaparypa,
MHUKPOBOJIHOBAs anmapaTypa. ITo CTALlMOHAPHbBIE U NIEPEABUKHBIE CTAHLIUM, HAXOAAIIMECS Ha 3emiie
1 BbiBeZleHHbIe B Kocmoc. B ICUXOTPOHHOM OpYy:KUM UCTIOJB3YIOTCS (PU3MUECKUE CBOMCTBA OKpYKa-
IOIIeH cpefibl, XAMUYECKUE U Ta3000pa3Hble CPE/ICTBA.

3.12.1999 roga B T'ocymapctBeHHOW [lymMe HECKOJBbKO [EMyTaTOB BHECIM Ha PaccMOTpe-
HHUe 3aKOHOMpPoeKT PenepanbHoro 3akoHa «O0 WHGOPMAIMOHHO-TICUXOIOTMYECKON Oe30MacHo-
CTW». ABTOp MPOEKTa — JOKTOp Iopuandeckux Hayk Bragumup Jlomatun. 25.04.2000 roga 3ako-
HoOnpoeKT paccMoTpeH CoseToM JlyMbl M HAllpaBjieH B KOMHUTEThl U KOMUCCHU I OOCY:KIACHUS.
19.06.2001 rona npuHATO pellieHre CHATh 3aKOHOIPOEKT ¢ paccmoTpenus ['ocygapctBeHHON [yMbl.

B 31X 3aKoHOMpOEKTax ObUTM BHECEHBI COBEPIIIEHHO HOBBIE MOHATHSA [65]:

1.mH(OPMAMOHHO-TICHX0JIOTHYECKAsT 0e30IaCHOCTh — COCTOSIHME 3alllUIIEeHHOCTU
OTIEJIbHbIX JIMLl U (WJIM) TPYII JIMLL OT HETaTUBHBIX MH(MOPMAIIMOHHO-TICUXOJIOTMYECKUX BO3JEH-
CTBUI M CBA3aHHBIX C 3TUM MHBIX )KM3HEHHO BaKHBIX MHTEPECOB JIMYHOCTH, OOIIECTBA U TOCYAAPCTBA
B MH(OPMAIIMOHHOM cepe;

2.HeraTvBHOE MH(OPMAIIMOHHO-TICUXOJIOTUYECKOE BO3JEHUCTBUE — BO3AEUCTBUE HA YEIOBEKA
WJIM TPy JIUL (B TOM YHUCJIEe, TIOMUMO HX BOJIM), OCYILIECTBIISIEMOE C UCTIOJIb30BAHUEM CIIELIUATbHBIX
CPEJICTB M METO/I0B BO3/ICMCTBHU S HA ICUXUKY YEJIOBEKA U IPUBO/ASIIEE K HETaTUBHBIM ITOCIIEACTBUAM
111 IMYHOCTH;

3 coemuaJibHbIEe CpeJACTBa BO3/JEHCTBHS — TEXHUYECKHE U IPOrpaMMHBIE CPEACTBa,
UCTIONb3YEeMble 111 HETaTMBHOTO MH(OPMALIMOHHO-IICUXOJIOTMYECKOTO BO3/IEHCTBUSI HAa YeJIOBEKa
WIN TPyIILY JIULL;

4.crienianbHble METOAbI BO3/IEHCTBUS — MOCJIEI0BATEIbHOCT IIPUEMOB BO3JEUCTBUS HA ICH-
XMKY 4YeJIOBeKa, MPUMEHEHHE KOTOPBIX MPUBOIUT K HETaTHUBHBIM IMOCIEACTBUSAM AJIsl JIMUHOCTH,
o0IIecTBa 1 rocyapcTaa

K ocHOBHBIM 3a1auam rocyapCTBEHHOW MOJTUTHKH B oOsacTi odecnedenusi nHcgpopmamnu-
OHHO-IICHXO0JOTHYeCKOH 0€30MaCHOCTH CPEaU NPOYNX OTHECEHDI:

— BBISIBJICHHE M Y4YeT CYOBEKTOB, OCYIECTBIISIONMX HEraTMBHbIE MH(POPMAIIMOHHO-TICXOJIO-
TMYECKUE BO3JEWCTBUS, U KOHTPOJIb 3 UX JIEATEJIBHOCTHIO;

— MpeceyeHre HeraTUBHBIX MH(POPMALIMOHHO-TICUXOIOTMYECKUX BO3JEUCTBUI;

— OpraHu3alysl peadUIUTALUK JIMILI, TOCTPAJABIINX OT HETaTUBHBIX WH(OPMAIIIOHHO-TICUXO-
JIOTUYECKUX BO3JEHCTBUM.

IIcuxoTpoHHBII TEPPOP — KOMILIEKC MEPONPUSATHIL, OCYIIECTBISIEMbIX OPraHU30BAHHOM I'PYTI-
O C IPUMEHEHUEM TOPCUOHHBIX, 3JIEKTPOMAarHUTHBIX, 3BYKOBbIX T€HEPATOPOB U JIPYroy CreuTeX-
HUKH C IIeJbI0 OBICTPOrO WJIM MEJICHHOTO YHMUTOXXEHHSI KOHKPETHOTO YeslOBEeKa IMyTeM JUCTaH-
IIMOHHOTO PACCTPOMCTBA €r0 370POBbsI, MPUUMHEHHS UMYILECTBEHHOTO yiepoa, TUCKpUMUHAIIAH
JIMYHOCTH, JIMIIEHUS KUJIbsl U UCTOYHUKOB CYILIECTBOBaHUS [65].

TopcronHoe 0OOMy4YeHHe COCTOMT B BO3MYIIAIOIIEM BO3JEWCTBUM TOPCHOHHBIMH TOJISIMU
Ha yeJioBeKa. i1 3TOro NpuMeHsIIoTCs CliealIbHble U3JTyvaresn. B TOpCHOHHBIN KOMIUIEKC BXOAUT
TaKKe KOMITBIOTED CO CHIEMAIbHBIM ITPOrPAMMHBIM 0OECTICYeHUEM U TICH-OTIepaTop.
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IIcuxoTponHsiil Teppop [70] — 3TO yMbIIIUIEHHbIE IEICTBUS, COBEpILAEMBbIE 110 MTpeaBapu-
TEJILHOMY CTOBOPY I'PYIIIION JIMLI, OPraHU30BaHHOW I'PYIIION, HE3aKOHHBIM BOOPYKEHHBIM (POPMUPO-
BaHMEM, TIPECTYITHBIM COOOIIECTBOM (IIPECTYITHOM OpraHu3alifei) IyTeM CIOIb30BaHUSI CIIeTIAAITb-
HOTO OpYXHsI M MHBIX TPEIMETOB U3JTyYaloIIero TUMa, Mopaxakolrx B 0cOOOM Jrana3oHe 4acToT,
(boKycupoBaHUSI ¥ MOIITHOCTH, TPUMEHSIEMBIX B COBOKYITHOCTH C IPyTMMHU METOIaMH BO3JEHCTBUS
Ha JIMIO Ui IOCTHXKEHHsI OOIel 11e/v, U HarlpaBjeHHble Ha CO3JaHUE CUTYAllM, OTACHOW IS
’KU3HU, 3/I0POBbs], [TPaB U CBOOO]I UeJIOBEKA, €ro MpsiMoe (PU3NIECKOe YHUUTOKEHNE WITH UCKYCCTBEH-
HBI BBI30B MHOTOOOPa3HBIX 3200JIEBAHUIA.

dopma BO3IEHCTBUS CKPBITAs], TIPH STOM 0OTy4aeMblid UeJIOBEK HE OCO3HAET, YTO Ha ero opra-
HU3M U IICUXMKY OKa3bIBAeTCs HAMpaBJieHHOe Bo3zeiicTBre. OOmydeHre BeeTcs B MATKOM pPexXrMe.
Do HauboIee pacipocTpaHeHHas (popma 0OTydeHHS.

OTkpsiTast (popmMa— Korzaa oOmyyaeMblil YeJIOBEK MOHUMAET, UTO Ha €r0 OPraHu3M U [ICUXUKY
OKa3bIBaeTCsl HarpaBJieHHOe Bo3ziericTre. [1pu aToM 00 yueHne BeieTcsl B )KECTKOM MJIH TIBITOYHOM
pexuMe.

KomrmnekcHas hopma BO3/IeHCTBUS — 00JTydaeMblid YeJIOBeK TIOHMMAET, YTO Ha €ro OpraHu3M
OKa3bIBAETCSl HAIIPABJIEHHOE BO3EUCTBUE, HO HE OCO3HAET, YTO TAKOMY K€ BO3JEHUCTBUIO MOBEPra-
eTCsl M ero TICUXUKa.

CymMupys 1 aHaJIM3UpYsl BCE 9TU OIIpeiesIeHusl, aBTOp, Alekcanap MaraHueB, 1aeT cJie-
aywouue onpeneaenusi. [IcuxoTpoHuka — Hayka ynpaBJieHUsI YeJJ0BeYeCKIM CO3HaHHEM
U JIMYHOCTHIO . Bo3/ieiicTByI01IMe OpraHbl — OPraHu3M 4eJloBeKa, B IIEJIOM, | 110 YacTsIM, TI0 YaKpam,
BKJII0YAst TOJIOBHOM MO3T. [IcMXOTpOHMKA BKJTIOUAET B ceOsi MAaHUITYJIMPOBAaHME CO3HAHUEM U TaMsi-
ThI0. OHa COCTOMT U3 JIByX OCHOBHBIX HAaIlPaBJICHUI: CO3UAATEIBHOTO M Pa3pyIIMTEIbHOTO YIIPaB-
nenus. K co3mparebHOMY HanpaBJeHHIO OTHOCHUTCS JICUeHUE, BBISBJIEHHE MPECTYIHBIX, MPO-
THUBO3AaKOHHBIX ¥ BPEIHBIX HAKJIOHHOCTEH M MPHUBBIUEK, TPHOOPETEHUE SKCTPACEHCOPHBIX CBOWCTB,
TeJIeNaThX U Nepe/laul MbIcTiel Ha pacctosinve. K pa3pymmTeasHOMYy HanpaBJeHHI0 OTHOCSTCS
MHOTOYHCJIEHHBIE CIIOCOOBI U TIPUEMBI, TIPUBOIAIIME K YXYAIIEHUIO W pa3pylIeHHo (PU3NIECKOro
Y SMOITMOHATILHOTO COCTOSIHUS, K CTUPAHUIO JIMYHOCTH.
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YT0 Takoe NCUXOTPOHUKA?

UYToObl MOHSATH, YTO TAKOE TICUXOTPOHUKA U KaK OHA JIEUCTBYET, JIydllle B35Th 3a IPUMEp Mypa-
BeHHUK [55]. B Kax10M MypaBeliHHKEe eCTb TP OCHOBHBIX KJlacca: pabouue, BOMHBI 1 KoposeBa. Kak
HU CTPaHHO, HO Y JIIOJIed BCE MPAKTUYECKH TaKKe. Y MypaBbeB ACHCTBYET XUMHUS U 3arlaxu, KOTO-
PbIMHU OCTJTBHBIX OYaPOBBIBAET KOPOJIEBA, a Y JII0fIeH IOIOOHYIO (DYHKIIMIO BHITIOMHSAET MIMEHHO TICH-
XoTpoHuKa. Kak nieficTByer mpocreiasi, ¥ B TO K€ BpeMsl FeHHaJIbHAsI CXeMa YIPaBJIeHUS JIOAbMU
C TIOMOIIIBI0 MaHUITYJISIIMKU BoctipustieM? Co3HaHue mofei o0naiaeT OOIIMPHBIM CIIEKTPOM BOC-
MIPUATHS, a HAllla HayKa C TIOMOIIBI0 TEXHMUECKMX COBPEMEHHBIX MPUCTIOCOOJICHUI UMEeT BO3MOK-
HOCTh OT'PAaHUYMBATDh U YMOPSIIOYUBATH STOT CHEKTP, OJIOKUPYS WM Ke TIPUIIIYIIas HEKOTOphIEe ero
YUYaCTKU 1151 OHUX JIOJEH, a TaK)ke HA00OPOT YBEJIMYMBAsI U 100ABIss Te CaMble BOZMOKHOCTH ISl
JPYTUX JHOfIeN.

Kak sto npoucxonut B Mmypagelinuke? KoposieBa MmypaBeitHuKa CBOeil XumMuei OI0KupyeT BOC-
NpUsATHE MYpaBbsi-pabOUero, TeM CaMbIM OCTaBJIsis JIMIIb JEWCTBYIONIME ero (DYHKIMU ISl CTPO-
UTENIbCTBA W AOOBIBAHUS NUIHA. DTO MpUMep OJOKUPOBKH y OgHUX ocoOei. [lobaBiieHue ke BOc-
NPUATHS Y JIPYTUX HAJISJHO MPEICTaBIEHO Y MypaBbeB-BOMHOB, KOTOPHIE CTAHOBSITCSI HACTOJIBKO
CUJIbHBIMHU, YTO MOTYT 3allIMINATh CBOIO KOposeBy. Ha 3Toii cxeme M JepKUTCS BeCh MypaBEHHUK.
A BOT y JOfieil Bce HAMHOT'O CJIOKHEe, Be/Ib OOIINI CIIEKTP BOCIIPUATHS OJIOKUPYETCs Y aOCOIIOTHO
Beex smopei. Jlaibiie sxxe 6epyTcs OTebHbIe TPYIIBI HaceIeHUsI, ¥ TUOO eIé OoJIbile OIOKUpYeTCs
UX CIIEKTP BOCIIPHUATHUS, JTUOO ke HA0OOPOT — pa3OIOKUPYIOTCS U T00ABISAIOTCS HOBBIE CIIEKTPHI.

UYrtoObl MOBAMATH HA BOCIIPUATHE OTAETBHOTO YesIOBEKa, TPeOyeTCsl CHITh C HErO HEKOTOpHIE
MOKa3aTe/Id CUCTEMBI IIEHHOCTeW. TakiMU IIEHHOCTSIMH MOTYT OBITh: MJEOJIOTHYECKUe, MOPAIbHO-
TUYECKHUe, KyIbTypHbIe, 0Opa3oBartesbHble U 1p. O0nanas BO3MOKHOCTBIO N3MEHUTh KOTHUTHBHYIO
KapTy 4YesI0BeKa, Orpe/ie/IeHHbIe CIIEIMATUCTBI CIIOCOOHBI JIETKO BMEIIAThCsI B €€ CTPYKTYPY U U3Me-
HUTH MapamMeTpbl B COOTBETCTBUM C IMOCTABIEHHBIMU 3aadyamMy. YTOOBI HarsiHEe MOHATh, O YeM
UJIET peyb, MPEACTaBbTE, YTO YEJIOBEK — 3TO KOMIBIOTEP, 4 €r0 KOTHUTHBHAS KapTa — MporpaMmma.
ITomMuMo nokasaresnell cUuCTeMbl IEHHOCTEN, pelaiiiyM (aKTOpOM KOHTPOJIS JIMYHOCTH YeJIOBEKa
sBsieTcsl (pUKcalysl BHUMaHKS YeJIOBEKA B ONPEIeNIeHHOW BbIIEIEeHHOM cdepe BocnpusTus. Kax-
OBl U3 KaHAJIOB (PUKCAIIUKM BOCIIPUSATHUSI OYEHb CXOX C OOBIYHBIM pagroKaHaioM. HerpepbiBHBIHI
SHEpPreTUYeCKUil UMIYJIbCHBIN (DOH KaKETCs YEIOBEKY, KOTOPBII MOIBEPrcsl MAaHUITY/ISLUN BOCIIPH-
SITUEM, HENPEPbIBHOW KOMAaH/101, KOTOPYIO UTHOPUPOBATh (DAKTUYECKU HEBO3MOKHO.

Korga cozpaercst mopoOHbIN KaHal, BHUMAHUE YesloBeKa 3a(PUKCMPOBAHO K HEMY NPUHYIHU-
TEJIbHO, ¥ TIO3TOMY CHEIHMAIHMCT B 0OJaCTU TMCUXOTPOHUKU CHOCOOEH 0e3 KaKMX-TMOO OorpaHuye-
HUI MOZIETUPOBATH MPOLIECCH BOCIIPHUATHS HA CBOE€ YCMOTPEHHE, B 3aBUCHMOCTH OT 11eJTH U 3aJauM.
Ecnu nocTosiHHO cieuTh 3a TeM, YTOOBl SHEPreTHUECKHA YPOBEHb ObLT B pe/iesiax CBOMX MapameT-
POB, TO 3TOT MPOIECC MOXKHO MPOUTUTh HA JJMTEIbHBIA CpPOK Oe3 mpepbiBaHus. Takum 00pazom,
YyeJI0OBeK, KOTOPBIH MOJABEPrcsi MeToly NCUXOTPOHUKH, MPOCTO HEe CIOCO0EH caM BBIATH
U3 pPe30HAaHCA C BbIICIECHHBIM IS HEro KaHAJIOM BOCTIPUSITHS, JaXe MPU YCJIOBUH, YTO UCIIBITYe-
MBIH PEKPACHO OCBEIOMJIEH O BO3MOKHOCTSIX CBOETO BOCHPUSTHS M yMEET HAIPaBJISITh COOCTBEH-
HbIe TIpoLiecchl. Bech mponecce NpoBOANTHLCA CKPHITO OT YeJIOBEeYeCKOro BOCIPHSITHS , 2 KOH-
TPOJIb SIBJISIETCS A0COMOTHBIM. YeNTOBEK HACTONIBKO MIOXO 3HAET O COOCTBEHHBIX (DYHKIIMOHAAX, YTO
U3 HEro MOXHO CIeJIaTh MPAKTUYECKH JII0OOON MHCTPYMEHT CHCTeMbl KOHTposis. EMy faxe B ronoy
HE MOXET NPHUITH, YTO ero coOCTBEHHAasi MOTHUBAIMSI U CO3HAHNE HA CaMOM Jiejie KeM-TO
3anporpaMMHpoOBaHa. Bcst OTBETCTBEHHOCTb JIEKUT HA CAMOM HCIIBITYEMOM, M B 9TOM K€ 3aKJII0-
YaeTcst MPEMMYILECTBO CUCTEMbI KOHTPOJISI BOCIIPHUSITHSI, KOTOPOM, IO CyTH, TPOCTO HE CYIIECTBYET.
ManunyJjupoBaHue BOCHPUSITHEM — 3TO MOJHBIA KOHTPOJIb HaJl CO3HAHMEM JIIOZIEH, M TAKUM 00pa-
30M MOJTy4YaeTcs, YTO Y HaceIeHHsI MOHO 3a0paTh COOCTBEHHYIO CBOOO/LY, HO BCE HACTOJIBKO CKPBITO,
YTO OHM JJa’ke He CMOTYT 00 3TOM Y3HaTb.
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Kak yrBepxpator cneumanuctel HUW ncuxorexHonoruii Ha CErogHsIIHUNA JEHb yXe CyIle-
CTBYET PsiJl METOJIOB, MO3BOJISIONINX C TOMOIIBI0 KOMITBIOTEPHBIX IPOrpaMM 00paOOTKH TaKUM 00pa-
30M M3MEHSTH CHEKTpaJIbHbIe XapaKTePUCTUKU aKyCTHUECKOTO CHTHAJIA, YTO B HEM OyJeT HesBHO
cofiepkaTbcsl cioBecHast MH(OpMaIisi TMITHOTUYECKOro XapakTepa [61]. ITo MHeHMIO crienuaiucToB
HUW, umu ObUIO MOTYyYEHO CPEICTBO KOAMPOBAHUS PEUEBOrO CUTHAJIA PA3IMYHBIMK CIIOCOOAMM,
KOTOpOE TPH MOMOIIH Psijia ONIepallyii MpeBpaIiaeT UCXOMHbI PeYeBOi CHIHAM B MOI00HMe «Oesioro
1IymMa», Ipy IPOCTyIIMBaHUH KOTOPOTO HE PacliO3HAETCS Ha OCO3HABAEMOM YPOBHE HE TOJIbKO CMBICIT
pedYeBoro cooOIIeH s, HO U caM (haKT ero HaJIMuusl.

Ternepb MOXHO CKa3aTb O TOM, YTO KHOEPTEePPOPH3M — 3TO HE TOJIBKO B3JIOM CEPBEPOB,
Kpaka nHpOpMay U T. 1. Pedb MokeT uatu o Gonee cepbe3HOM NPECTYIUICHUH — BTOP:KeHHH
B CO3HAaHHe, B3JIOMA U BBO/J1a Hy;KHOH HH(opmanuu. [[anbHenme IeicTBUSA «B3JIOMIIUKOB
3aBUCAT OT TeX 3a/1a4, KOTOpbIe OHU Tepe]] CoO0i MOCTaBsAT. MOKXHO yOUTh, MOXKHO — CTEPETh MaMsITh,
MOXHO — 3aCTaBUTh YOUTH JIPyroro, Wi YKpacTh y HErO HyXHYI0 nH(popmario [61].

B pabote [68] mumieTcs 06 oOpareHnn k corpenceaarenio Komucenu mo mxenayke npu PAH
HOOeseBCKoMYy Jlaypeaty Burtanmio ['mH30ypry, 3HaeT i1 OH O CYyIIeCTBOBAHUH TICUXOTPOHHOTO OpY-
#us? Tak oH cpa3y OTKpeCTUsICS: HUYETO He 3HAl0, 3TO MOJIHAA YyIlb.

MHeHnue aBropa 310 KHUTHY, Asekcanapa MaranueBa. PakToB 0 CyleCTBOBAHUH TAKOI0
IICUXOTPOHHOI0 OPYKHsI HACTOJbKO MHOI0, UTO COMHEBATHCSI MOKHO TOJIBKO C OIPE/IEIEHHON
1eJIbI0, HATTPUMED, M3-32 3aKPHITOCTU TEMATHKH, C [IEJIbI0 BHEIPEHHS MbICIH 00 OTCyTCTBIM B Poccun
TICU-TEXHOJIOTUH.
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OoJiacTé BO3/1€MCTBUS NICUXOTPOHHBIX YCTPOMCTB

BozneiictBue 1 [49]. Jleyenne. Ilcuxorexnonoruu M. B. CMupHOBa MO3BOJSIOT JIEUUTD
caMble pa3MYHble MCUXMYECKHE M TCUXOCOMAaTUYecKue 3a0oseBaHus, BO3BpalllaTh K HOPMaJib-
HOHM KM3HU aCTMAaTHKOB, SMMJIENTUKOB, AJIKOTOJMKOB, HAPKOMAHOB, AJUIEPTUKOB M JAPYTHX OOJb-
HbIX. B cratbe [52] onucansl 0cOOeHHOCTH (DyHKLIMOHUPOBAHUS LIEHTPAJIbHON HEPBHOW CHCTEMBI
(HHC), kMMHUKO-(YyHKIMOHATIBHOTO U MCUXO(U3UOIOTMYECKOTO COCTOSIHUS OOJIBHBIX C IICUXOCOMA-
THYECKUMHU KapIropecMpaTopHbIMU 3a00neBaHussMU. [IpencTaBieHsl MOI0KUTEIbHBIE PE3YIbTaThl
B YCJIOBUSIX peaOMIIMTAIIMOHHOTO IIEHTpa C MPHMEHEeHNEeM METOAMKU OMOaKyCTHYECKOH MCHXOKOP-
pexumn. [IpeoOpazoBanue curaana D3I B 3ByKOBOI 00pa3 BHITOIHSIIOCH C TIOMOIIIBIO KOMITBIOTEPa
Ha OCHOBE Ollepallvy TPAaHCIIOHUPOBAHU S, KOTOPasi O3BOJISAET «IIepeMeIlaTh» TapMOHUKHM CUTHAJIOB
o mkasue yacror. Kypc nponenyp BIIK cocrosn u3 8 ceancoB no 30 MUHYT KaXAblid, YEPE3 IEHb.
Koppexkuus ¢pynkuuonansHoro cocrosiHus LHTHC 3akomoyaercs B ycTpaHEHHH Pa3HULIBI MEXY TEKY-
MM U1 ONOPHBIM 3HAYEHUSAMH [TAPAMETPOB EKTPUUECKON aKTUBHOCTH.

Bo3neiictBue 2. BoisiBjieHHe HAPKOTHYECKOH 3aBUCHMOCTH, CYHIIHIAJIbHON TeH/1eH-
UM, AJKOTr0JH3Ma U JAPYruX BpeJHbIX NpuBbluek [81]. B HacTosAmmii MoMeHT, Kopriopauus
oObeuHsIeT B cede: IHCTUTYT KOMIIBIOTEPHBIX ICUXOTEXHOJIOTHH 1 nicuxoaHan3a, HUU ncuxosko-
noruu PAEH, Psychotechnologies Corp. (CIHA), Kadenpy ncuxoskonornn Poccuiickoro yHusep-
cuteta uM. J{pyObl HApOIOB M SBJISIETCS BEAyIed B MUpe B 00JacTH pa3pabOTOK M peatn3aluu
TEXHUYECKUX PELEeHU, TO3BOISIONIMX OCYLIECTBIIATh MPSAMOI BBOJI-BBIBOJL MH(OPMALIMH U3 TIOJCO-
3HaHus yesoBeka. M. B. CMMpPHOB cO CBOMMU €JMHOMBIIIJIEHHUKAMU CYILIECTBEHHO Pa3BUJI CHIELI-
aJIbHOE HayYHOE HalpaBlieHue —IICUX03KoJoruo. OCHOBHAS Mesl COCTOMT B crenytoieM. Orpom-
HOE KOJIMUECTBO 3apaHee 3aroTOBJIEHHBIX CJIOB, (hpa3 WM CUMBOJIOB JOCTATOYHO OBICTPO BBIBOISATCS
Ha MOHMTOp. BBIBOIATCA Tak, YTO BMECTO CJIOB TECTUPYEMBIN BUAUT LIU(PPBI, KOTOPBIE ITPOrpamMmma
«HAKJIAJbIBACT» CBEPXY OCHOBHOTO CTUMYJA. B HUX CKPBITHI BOIIPOCH O CAMOM IJIABHOM B JKU3HU
KaXJJOro yejioBeKa —IIpo CeMblo, padoTy, I€HbIM, CEKC, MOJIUTUKY U T. 1. TOT, KTO IPOXOIUT TECT,
HE OCO3HAET, YTO OH OTBEYAET Ha KaKHUe-TO BOIIPOCH], HO MO3T 3Ty MH(OpMaLHio (PUKCHUPYET U pea-
TMpyeT Ha Hee He3aBMCUMO OT BOJIM U jKeJaHWs 4esioBeKa. JINYHOCTh 3a4acTylo M He MOJ03peBaeT
O CBOMX TalHBIX MPHCTpacTUsiX. Pearmpyer mopco3HaHue yesioBeka B 00X0f co3HaHUs. VIMeHHO
3TO W MO3BOJIIET NOJMY4yaTh TOUHbIE OTBETHl. I10 CyTH, JaHHas TEXHOIOrMs MpPEACTaBIIsET COOOM
OfIHY U3 pa3HOBMJHOCTEN AeTeKTopa JukHM (caM CMUPHOB MPEIOYUTAET Ha3bIBATh €€ «JIETEKTOPOM
UCTHHBI»). [Iporieaypa ncuxo30HAMPOBaHMS MO3BOJISAET OOOMTH «ITOJBOIHBIE KAMHU» U TICUXOJIOTU-
YECKHUe 3allUThI, KOTOPble HA CO3HATEJbHOM YPOBHE MOXET BbICTpauBaTh yesioBeK. Heoco3HaHHBIE
peakuuu (PUKCUPYIOTCS, HAIIPUMeEp, OTCIIEKMBAaHUEM BPEMEHH HAXaTH sl Ha KJIABUIITY 110CTIe IPeIbsIB-
JIEHUs 3aMacCKMPOBAHHOT'O CJIOBA MJIM MPU MIOMOLLM CHATHUS CBOEOOPa3HOM 3HIIe(DaIorpaMmsl rojoB-
Horo mMo3ra. CrienuasibHblii MaTeMaTUYEeCKUi anmnapar KOMITBIOTEPHON IIPOrpamMMbl IO3BOJISIET Mpe-
00pa3oBaTh pe3y/IbTaThl TECTUPOBAHUS B JOCTYIHYIO Ul IOHUMaHUS M MHTepHperanun GpopMmy-
oryeT. PacmmdpoBaB nokazaHusi, MOKHO HOJYYUTh HOJHYIO KAPTUHY «IyIIN» YeJIOBEKa, PEUTUHT
€ero [IEHHOCTE!, BHISIBUTH HAJTMUHME MATOJIOTMUECKMX 00pa30BaHuii (CyHIIaIbHbIe TeHJEHIINH, MOJIO-
BbIE U3BPAILCHNS, KPUMUHAJIbHBIE OTKJIOHEHHU S, IPMYMHBI ICMXOCOMAaTUYECKUX Oone3Heil). B teve-
HUe 12—70 MMHYT MOXHO ONpe/IeSIUTh HAJIMUMe HAPKOTUYECKON 3aBUCHMOCTH, CYULIMAATBHOMN TEeH-
JEHIIUY, AJIKOTOJIM3Ma, KpMMUHAJIA, CEKCYaJIbHBIX MPEANIOYTEHUH U T. JI. 32 KOPOTKOE BPEMs MOKHO
MOJIyYUTh NOJTHOE MPEJICTABJIEHUE O SPe JII0OOM JIMUYHOCTU U O €€ «OO0JIEBBIX TOUKAX».

BozneiictBue 3. Bo3Bpamenne k HopMaabHOil ku3HN [49]. [IcuxorexHonorun Cmup-
HOBA MO3BOJISIOT BO3BPAIATh K HOPMaJIBHOW KU3HU ACTMATUKOB, SIWJIENITUKOB, AJIKOTOJIMKOB, HAp-
KOMaHOB, UT'POMaHOB, AJIJIEPTMKOB U JPYruX. MOXHO Takke «BBITACKMBATbh» W3 KA3UHO WM M3-32
KOMITBIOTEPOB 3a00JIEBILIMX UI'POMaHUEN, BO3BPALATh CBETJIBII pa3yM MOMABIIMM B ITAYTUHY CEKThI.
Jledenue coctont B 60MOAPIUPOBKE CYOIMMUPOBAHHBIMH CUTHATIAMU-TIOCIAHUSIMH, KOTOPbIE MOTYT
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BOCIIPUHUMATKCS JIMIIb Ha YpOBHE Oecco3HATesIbHOrO. OHU «BBIMTYCKAIOTCS» KOMITBIOTEPOM, TPH-
COETMHEHHBIM K OOJBHOMY IMOCPEICTBOM HAYyIIHHMKOB, CEHCOPOB, CIEMAJIbHBIX OYKOB. JleueHue
cocTouT U3 ABYX (pa3. [lepBast 3aKII09aeTCsl B TOM, YTOOBI BBISIBUTH «IyIITy» MAIUEHTA, €0 PEaKIIUI0
Ha CepHI0 «BOIIPOCOB», BOCIIPMHMUMAEMBIX TOJIBKO Ha YPOBHE MOACO3HAHUS MO HanOoJiee BaKHBIM
acTeKTaM ero ’KU3HU: CeMbsl, padoTa, JEHbI'H, CEKC, OIUTHUKA, BKYCHI, IMUHbIE TPUCTPACTHUSI, CTPAXH.
Takum 0Opa3oM CTaBUTCS TMArHO3 «OOJIE3HW», W MPOUCXOAUT Tepexol BO BTOpPYIO a3y, B KOTO-
POI1 BbITaBaeMble KOMAH/Ibl COCTOSIT U3 YCTAHOBOK-COBETOB, «ITPUKA30B», B LIEJISIX TICUXOKOPPEKIIUH
uHIMBKHIa. Ha ypoBHE CO3HaHUs MAalMEHT He YyBCTBYET M He MoHMMaeT Huvero. Ho ero mosco3Ha-
HHE TOTJIONIAeT KOMaH/Ibl, (PMKCUPYET MX U MPOUCXOOUT «4yHA0»: HEPaJUBbIiA CTYIEHT, K TIPUMEpY,
YUHTCS C yTpa JI0 Beuepa, aIKOTOJIMK OpocaeT MUTh, BOp OOJIbIIE HE BOPYET, HEBPOTHK CTAHOBUTCS
CTMOKOUWHBIM U T. ]I.

Bo3zneiicrBue 4. Jloznanue [80]. OnpITh NOKa3aIM, YTO, HECMOTPsI HA HESIBHOCTb J1J1s1 ITPOBE-
psieMoro, cucTeMa CKpBITOTO JIO3HAHUSI 00J1a/1aeT ropasio Ooee BHICOKOH 3(P(hEeKTUBHOCTHIO MO CPaB-
HEHUIO C aMEPUKAHCKMM TOJUTpaoM — IETEKTOpOM JIKU. Bepb forpariBaeMblii ¢ TOMOIIBIO aMe-
PUMKAHCKOM armaparypbl 3HaeT, 4TO ero JOMpPaIIMBaoT. A TyT 4eJoBeK 3Toro He 3HaeT! OH He MOXeT
MIPOTUBOCTOSATD JIONPOCY, €r0 BOJIsI «BBIKIIOUeHA». CUCTEMY CKPHITOrO JOMPOCa MOKHO TPUMEHSTh
B TeJIe(pOHHOM Pa3roBope, MOckliasi COOECETHUKY Te CaMble MPOBOLUPYIOIIHE UMITYIIbChL. [To n3me-
HEHUI0 0OEPTOHOB T0JI0Ca BaIllero COOECeTHUKA CIIEIMAIbHBIN KOMITBIOTEPHBIN KOMILJIEKC OyKBAJIBHO
HACKBO3b «IIPOCBETUT» JOTNpaIMBaeMoro. [Icuxo30HaupyoiemMy J0mpocy MOXHO MOABEPraTh Iaxe
TeX, KTO CITUT UJIM HAXOIUTCS B HEMTYOOKOM HapKo3e. Peakiny yesoBeka YuTaioTcs Jake 1Mo COCTaBy
BBIJIBIXaEMOTO MM BO3/1yXa. ECTh Takoii ke METO/ CKPBITOrO JIONpOca TeX, KTO padoTaeT Ha KOMITBIO-
Tepe. YesoBeKy MOCHUIAIOT BCE T€ K€ 3BYKOBBIE WIIM K€ 3PUTEIIbHBIE MOCIAHUs. 3/1eCh COCTOSIHUE
AOTIPAITMBAEMOTrO OIPEIESIOT IO BpEMEHH HaKaTHsl MM Ha KHOIIKM KJIABUATYPHI.

BozaeiicrBue 5. [le3opueHTanus NPOTUBHUKA. TepMUH «HECMEPTEILHOE OpYXkKUe» OblI
n300peTeH aMepUKAHCKMMHU YYeHBIMHU. BBIOOpPOUHBII MepedeHb TeXHOIOTHA, KOTOpbIe OTHOCSTCS
K JIAaHHOMY BHJLy OPYKHsI BKJIIOYAeT B ceOsl OCTETUISAIONIME CONIAT TPOTUBHUKA MOPTATUBHBIE JIa3ephl
¥ M30TOIHBIE M3JTydYaTesld, 3aMacKMpPOBAHHBIE TOJI CTaHAApTHOEe opyxkue. MH(pa3ByKkoBbie reHe-
paTopbl, KOTOPBIE HE TOJBKO JE30PUEHTUPYIOT MPOTHUBHUKA, HO W BBI3BIBAIOT TOIIHOTY W IHApeIo,
a TakKe reHepaTopsl IIyMa, KOTOpbIe YrHeTalolle BO3JEHUCTBYIOT Ha BpaXAeOHO HACTPOCHHYIO BO3-
OyxaeHHyio Tommy. [TouTn Bce 3TH TEXHOJIOTHM pa3padOTaHbl B 3HAMEHUTOH aboparopuu B Jloc-
Anamoce B paMKax HallMOHAJBHOHM MPOrPaMMBbl CO3/IaHMSI TaK Ha3bIBAEMOTO «HECMEPTETLHOTO OpY-
Kust» [42]. [IcuxoTpoHHAsl MaTpelIKa COIEPKUT B ce0e HECKOIBKO COBEPIIEHHO Pa3HbIX JIMYHOCTEH.
[Tpu nepekToYeHn ¢ OTHON Ha APYTYI0 MEHSIIOTCSI MaHephl, TIOXOKa, YAbIOKA U 1aXke BhIpAKEHUE
ra3. 1751 30MOMpoBaHKs XapaKTepHO pa3pylleHUe MaMsITH YeI0BeKa, YTO MOKHO 3((PEeKTUBHO clie-
JIaTh CKPBITHO, HA PACCTOSHUM, C TIOMOIIBIO JIEKTPOMArHUTHBIX M3JIy4eHWil. B utore BO3HMKaeT
HapyIlleHre BOCTIPUSITUSI PeaIbHOCTH, TTOABEM 1 CHH)KEHHUE TOHYCA, MOSIBJICHUE HACMOPKA, BO3MOKHBI
apuTMusI cepia U oHeMeHue pyK. [1ogoOHbIe cMMITOMBI OOBIYHO MICUE3AI0T MOCTIe YXO0/1a YeIOBeKa
13 30HBI 00ydeHus [48].

BozneiictBue 6. 3omoupoBanme [48]. VI3BeCTHB «KeCTKOE» U «MATKOE» TICUXOMPOTrpam-
MHUPOBaHHE, TPUYEM «KECTKOTO» 30MOHM HEPEIKO YIaeTCs OMPENeSUTh N0 «IKCTepbepy» M MaHepe
noBeJieHns1 (OTPEIeHHOCTh Ha JIMIle, He COOTBETCTBYIOIIAsl BBIPAXKAEMbIM B CJIOBAaX SMOIMSIM,
HEOOBIYHOCTD 11BETA OEJIKOB IJ1a3, BSJIbIe MHTOHALIMK TOJIOCa, HEMPaBUJIbHASI Pedb, OTCYTCTBHE CIIO-
COOHOCTH COCPEJOTOUMTHLCS, 3aMEIEHHOCTh PEAKIINi U MPOBAJIBl B MAMSTH, HeJlenasi CTepeoTHII-
HOCTb TIOBEJICHUsI), TOrJa KaK «MSATKUI» 30MOH, MO CYIIECTBY, HUUEM HE OTJIMYaeTcs OT JPyrux
moneit. B ymteparype [49] nuimercss o 3o0MOMpoBaHHOM uesioBeke BecHOW 89-ro roma B KBITA
B ropone Capartose. OtcinyxuB B COBETCKONM ApMUM, PYCCKUI COJIAT B MOJAMOCKOBHOM Mara3uHe
yCJIBIIAT peyb 2-X MHOCTPAHLEB M MATKYI0O MYy3bIKy MX MarHutogoHa. He 3Has Hemeukoro, oH,
MOYEMY-TO, «BMHI TIOHSUI, YTO OHM HEMIIbl M OIIYTHJ ceOs HacTosmuM apuiilieM. Ero npuHsiim
B 113 otnen Kb unxenepom. OH B niepBbIi ke JIEeHb CPa3y paccKasall COTPYIHMKAM OT/esIa 3Ty CBOIO

44



A. MaranuesB. «[Icuxot POHUKA — YIIPABJICHUE CO3BHAHUEM, CPABHEHHUE C TEXHOJIOTMAMU OPEBHUX LBWIA3ALIAN»

HEeOoOBIUAHYI0 BCTPEUY ¢ MHOCTPAHIIAaMH. B 3TOT ke NeHb OH cpasy xke 3asBui « TOJIbKO MbI, apUHIIBI
HACTOSIIIIME JIIOJIU, & BCE OCTAJIbHBIE — HUKe HAC. MBI HUKOTO He Tporaem, HO 1 Hac JTy4ille He TPOraTh.
Takux Mbl YHUUYTOKUM>.

Bo3aeiictBue 7. [IpoBajbl B naMsATH, BHyLIEHHEe ONpe/leJeHHbIX MbICJeil, MIPOoenupo-
BaHHe HYKHOH o6gacTu mamaTH. CriocoO BO3JIEHCTBYS HA MO3T C IIeJIbI0 BHYIIICHUS OMpe/ie/ieH-
HBIX MBICJICN MOKHO OTHECTH K Pa3HOBUIHOCTH ICUXOTPOHHOTO Opykus. CrierciyxObl JaBHO 00J1a-
JAI0T HEe TOJILKO BO3MOKHOCTBIO BJIMSITh HA CO3HAHWE, HO WM MPOCIUPOBATH IieJIble OJIOKW MaMsITU
B MO3T CBOMM IIeJisiM. IHBIMM cJIOBaMU, Ha CETOHSIIIHUKI JIeHb CYIIECTBYIOT TEXHOJOTHH, TTO3BOJISI-
IOIIIMEe HAIIMM TOCY/IapCTBEHHBIM Maram CTUpaTh OPUTMHAIBHYIO MaMsTh CBOUM KE€PTBaM, U 3aru-
ChIBaTh TY, KOTOPYIO OHM CUMTAIOT Hanbosee noaxoasimen 6e3 ¢puzndeckoro KoHtakTa [57]. Takum
o0pa3oM, MPOBAJIBl B MAMSATH Jake O BUepallHeM JHEe MOKXHO YaCTHYHO OTHECTU K IKCIICPUMEH-
TAJIBHOU JesaTebHOCTU Toccmyk0. MHpopmarus nepenaetcss BO BpeMsi CHA 4yepe3 pa3jundHblie
anTeHHbI. CTappie OJIOKU MaMSTH CTHPAIOTCS TICUXOTPOHHBIMHA METOAaMH (BUOPAIIMOHHBIE TEXHO-
JIOTWY TUTIOC Marusl), a MOBEPX 3aruchiBaeTcsl HoBas nH(opMarus. [la, Bbl He OIIMOIUCH, HAIITH CTIel]-
CITy:KOBI JTABHO UCIIOJIB3YIOT HACTOSIIIYI0O Marvio U MMEKOT Iiejble KOMaHbI JIIsl aCTPAJIbHBIX aTak,
pa3BelIKM 1 MCU-3amuThl. KoHeuHO ke paboTaloT OHM HE COBCEM OfIHM, HO He MHOTHE 00 TOM JI0Ta-
npiBatotcst. [Togoneunas [57] Havyanma 3amedarhb, YTO KyCKY MaMSATH ObLIM BBIPE3aHbl U3 €€ BpeMeH-
HOT'O ITOTOKA — OHA 3aHMMAJIach OTHUM JIeJIOM, HO Ha CJIEAYIONINI IEHb «[TOMHIJIa» aOCOIOTHO JIPY-
roe. [loaTBepxaeHrEM CTajiu BeAOMbIE €11 IHEBHUKM, 3aMCH B KOTOPBIX HE COBMAJAIU C TEM, UTO OHA
«TIOMHMJIa» O BuepariHeM jHe. Takske, e€ qpy3bs Hauau yAUBIISITHCS, YTO OHA HE TOMHIJIA HEJaBHUX
BCTPEY U COBMECTHBIX MepOIpUsATUi. Bo Bpemsi 1 rocjie ceaHcoB 3areprasi HaMsTh CTajla BOCCTaHAB-
JIMBAThCS. BBISICHWIIOCH, YTO TaKWe MPAKTUKYU MTPOBOISTCS PEryJsipHO, HO B OCHOBHOM HaIpaBJIeHbI
Ha TO/IaBJICHUE KeJIaHUsl Pa3BUBATh TYXOBHYIO COCTABJISIIONIYIO.

Bo3neiictBue 8. CamocoBepmencrsoBanue [80]. Ho moka Bce, 0 4eM Mbl TOBOPWIH,
MOKHO CUMTaTh TOJIBKO CTYNEHSIMU K riaBHOMY ety Mropss CMUpHOBA — MICUXOCEMAaHTUYECKOMY
pe3oHaropy. Urto 310 Takoe? IIpOHMKHOBEHHE Ha BBICIIUE «ITAKU» MCUXUKHU, KOTOPbIE B JPEB-
HUX KyJIbTypax TpeOOBaJo OO MHOTOJETHUX TPEHUPOBOK, JTUOO MPUMEHEHUS] HAPKOTHUECKUX
BEIIIeCTB, /IaBajIo YeJIOBeKYy HEOObIUHBIe CIIOCOOHOCTH. Terneph ke eCTh MPUHIMITAAILHAS BO3MOXK-
HOCTb «PACHIUPUTh COZHAHUE» C TOMOIIIbIO COBPEMEHHBIX TEXHOJIOTMIA, HE HAHOCS BpeJla CBOEMY 3]10-
POBBIO U COXPaHSISI ICHOCTb OOBIYHOTO MbIIILTIeHU 1. [IcMXoceMaHTHUECKUI pe30HATOP AaeT YeJIOBEKY
MOUCTUHE CKa30YHYI0 BO3MOKHOCTh: HHCTPYMEHTAJIBHO (Uepe3 KOMIMbIOTEP) BCTYNATh B KOHTAKT
CO CBOMMM HA/1- B moco3HanneM. Cam xe pe30HATOp — ITO IPOrPpaMMHO-ANIAPATHBIN, Oa3upy-
IOIIMICS HA CUCTEMe MCUXOTEXHOJOTHi, KOMITIeKC. OH JJaeT B PyKU JIMYHOCTH pbluard yrpaBjieHUsI
(1 camMOyTIpaBJIeH 1) HEOCO3HAHHBIMU MicuxudecknMu cpepamu. C ero moMoInbio YesioBeK CriocodeH
CO3HATEJIbHO COBEPIIIEHCTBOBATL CBOE «SI», paboTaTh CO CBOMM TOICO3HAHUEM, MHOTOKPATHO YCH-
JIMBATh CIIOCOOHOCTH, Pa30MpPaThCs C BHYTPSHHUMU KOH(IUKTAMU, YKPEIUIATh MOTHUBAIMIO, JIe/IaTh
HECOKPYIIUMOW CBOIO BoMO. [IpndeM ycTpoeH pe3oHatop OymeT Tak, 4ro paboTaTh ¢ HUM MOXET
TOJILKO CaM YeJIOBEK, 3aMBICTUBINUH ce0s1 n3MeHUTh. CeroiHs 4esioBeKy HyKHO OTHO — U OH MEHSI-
eTcsl Tak. 3aBTpa, KOrja eMy Hy’kKHO MHO€, OH CTaHEeT COBCeM JpyruM. bosee Toro, y yesoBeka mposiB-
JISTIOTCS] COBEPIIICHHO HEOObIUHbBIE, IKCTPACEHCOPHBbIE CIIOCOOHOCTH . [laTbHEHIITNI X0/ OTKPBITUI
CIIEPKUBAETCSI OTCYTCTBMEM CBEPXMOIIHBIX KOMITBIOTEPOB. biiaromapsi pe3oHaTopy 4esioBeK Croco-
OeH IMyCTUTD B XOJ] CBOM HEMMOBEPHBIE YMCTBEHHBIC U TeJIeCHbIE Pe3ePBbl, KOTOPHIE B OOBIYHOM COCTO-
SIHUU «CIISIT», TIPOOYK/IAsCh JIUIh B YPE3BBIYANHBIX CUTYAIIUsAX. MBI BCe 3HAEM, UTO IO]] CTPAXOM
CMepTH JIION CIIOCOOHBI CTaBUTh HACTOsIIME peKopabl. Criacasich OT co0aubell CBOPHI, JIIOU 3aITphi-
TMBAIOT HAa camble BHICOKHE 3a00phl. B ropstuke 6051 conaar MHOTIA BUIUT MOJIET CHAPSIIA, a B PYKO-
MAITHOW CXBAaTKe — CMOCOOCH OJIMH YHUYTOXUTH TPOUX. XPYIIKas JKEHIIMHA, KOrja ee peOeHKy
yIpOKaeT OMACHOCTh, MHOTIA MPEBOCXOUT IO CUiIe TskenoarieTa. HoBasi ke TeXHUKa J1aeT 4elio-
BEKy BO3MOXHOCTh BKJIIOUATh TaKHE€ CKA30YHBIE CIIOCOOHOCTH BIIOJIHE CO3HATENILHO. MOXHO pe3Ko
AKTHBHU3MPOBATH U PA3BUTh CBOM TBOPUYECKUE CIIOCOOHOCTH, CBOIO YCTOMYMBOCTD TEPe/i CTPECCAMHU.
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K coxanenuto, panusisi cmepts Y. B. CMupHOBa, He MO3BOJIIIIA JOBECTH IO KOHIIA SKCIIEPUMEHTHI
C JOCTHKEHUEM KCTPACEHCOPHBIX CIIOCOOHOCTEH.

BozpeiicTeue 9. Bansinne Ha Macchl J10/ieil, Ha eJble CTPaHbI WM HA TEPPUTOPUH
[49]. D10 BoiTHA ¢ 00padoTKol co3Hanus. CoBeTckuii Coo3 ObUT YHUUTOXEH B BOWHE HOBOTO THUTIA,
e NpeBaIMpoBalo MH(GOPMAIIMOHHO-OpraHU3allMOHHOE opykue. B Hayane 80-X rogos mpouuioro
CTOJIeTH S Ha OJTHOM U3 3aceianuii BrubaepOeprckoro kiyoa, bxesuHckuil ckazai: «BaxHo He To, 4TO
MIPOMCXOIUT HA CAMOM JIeJie, a TO, KaK 9TO BOCIIPMHUMAET 001IecTBO». B ero ppase 3a1oxeH riaBHbIi
CMBICJI TOHATHS «MH(pOpMaIIMOHHAs BOMHa». BBIBO/IBI U3 BhIlIeCKa3aHHOTO0. beccrnopHo, 4to nHpop-
MaroHHoe opy:xue 3anana (CMU, nTepHeT, KHUTY, ra3eTsl, KypHaJlbl), BO3/IEHCTBYS HA PYCCKOTO
YeJIoBeKa, U3MEHWJIO ero NCUuX0(pU3NIECKOe COCTOSIHUE B HYKHOM [JISI arpeccopa HarlpaBJieHuH. DTO
BO3/ICHICTBHE HOCHUT CKPBITHII U MACCOBBIN XapakTep, a MOToMy 0oJjiee OMacHO, YeM OpYyKHUe siIepHOe.
[Tpu BoiiHe ¢ 06pabOTKOI CO3HAHUS JIIOAeH He YONBAKOT, a MPOrPaMMHUpPYIOT. YenoBek BOCIIpu-
HUMaeT nH(OopMaIHio, 0opadaThiBaeT €€ U MPUHUMAET Ha €€ OCHOBE pelieHre. PazpaboTaHsl anro-
PUTMBI, C TOMOIITBIO KOTOPBIX JIIOJIEH MOKHO IPOrPaMMUPOBATh, MOKHO YIPABJIATh UX HACTPOSHUEM
¥ MOBe/IEHHEM (PEerpOLyKTHBHBIE CIIOCOOHOCTH ), MHUIIMUPOBATh pa3pyIlieHre NICUXUKH WX TIOJTHOE
CaMOYHHUUTOXEHHE.

Bozpeiicteue 10. IlcuxoTpoHnHsliil Teppop [48, 65]. IlcuxoTpoHHBIN TEPPOP — ITO UCTIOJTb-
30BaHUE OPYXKUS M MPEAMETOB M3MYYaIOIIero THIMA JUIsi CKPHITHOTO JUCTAaHIIMOHHOTO YIPABJICHUS
roBeieHueM, (PU3MOJIOTHEN U 3[0POBHEM JTIOJICH B TIPUBBIYHOM /TSI HUX OBITOBO M TTPOM3BOJCTBEH-
HOH cpezne. Kpome 3Toro, mcMxoTpOHHBIE TEXHOJIOTHUH UCTIONB3YIOTCS ISl JUCTAaHIIMOHHOTO YOWTi-
CTBAa M CKJIOHEHHUIO K CAaMOYOHMIACTBY, OPraHM3aIUy aBapHid, yMBIIIIJIEHHOTO MOBPEXKICHUS MEKTPO-
Y paJMO3JIEKTPOHHBIX YCTPOMCTB M 000pynoBaHus. IIpy MCUXOTPOHHOM TEppope MOTYT IMpUMe-
HATHCS KOMOMHALIMYM PA3JIMYHBIX BUAOB M3TyYEHUH, HO B JIIOOOM Cllydae OUCTaHIIMOHHOE BO3MEH-
CTBUE OCYIIECTBJISICTCS] HEBUIUMbIM JTyUOM:

— HE3aMeTHO KaK JUIsl OKPYKAIOIIMX, TaK U ISl CAMOU KEpPTBBI,

— M30MpaTesIbHO Ha YPOBHE KJIETKH,

— KPYIJIOCYTOYHO U HETIPEPBIBHO,

— HE3aBUCMMO OT MeCTa HaxOXIeHWsi OObeKTa: AOMa, Ha yiuIle, Ha padoTe, B MarasuHe,
B METpO, camoJIeTe.

[cuXoTpOHHBI Teppop MPOBOAUTCA B Tpex (popMax — CKPHITHO, OTKPHITO U KOMOWHHMPO-
BaHHO. OCHOBHAsI YacTh MOTEPIEBIINX Jake HE OCO3HAET HU MPOBEJIEHHE MPOTHB HEro Teppopa,
HU caM (akT oOJydeHHs], TaK KaK M3JIydaTesly BO3JEHCTBYIOT B HEBUIMMOM CIEKTPE W 3a MOpo-
T'OM CJIBIIIMMOCTH. W TOJIBKO BO3JEHCTBUE YIbTpa3BykoM (dactora cBbime 20 k1) omryniaercs Kak
nerkasi BuOparus. [Tpy npoBeaeHrH NMCUXOTPOHHOTO TEPpOpa CKPBITHO, BCe KOH(IMUKTHI, BOSHUKA-
jonMe Ha padoTe U A0Ma, YXYIIIEHUEe COCTOSHHS 30pOBbsl BOCIPUHUMAIOTCS KaK BO3HUKAIOIIUE
camu 1o cebe WK ciyvaiiHo. [laxe eciy yenoBeka MpeaynpeauTh O MPOBEIeHUH MPOTHB HEro Tep-
POpa, KCKYCCTBEHHOE MPOUCXOXKIeHHUE MTpodiem oTpriaetcs. Kaxapiii gymaet: «Jla KoMy st HyxkeH?».
Ho riMeHHO Ha Takyio MO3MILMIO BCE U paccuuTaHo. [Ipr OTKPBITOM OCYIIECTBICHUH NICUXOTPOHHOTO
Teppopa MPUMEHSIIOT JPYTylo TaKTHKY. JlaBjieHMe Ha 4YelioBeKa OCYIIECTBISIETCS] TEMOHCTPATHBHO
Y arpeccuBHO. 3a pa3padaThiBaeMbIM OOBEKTOM OYJET OTKPHITO BECTUCH HaOMoIeHHe Ha yiutle. [Tpu
HAXOKJICHUW YeJIOBeKa B KBapTUPE €ro CJoBa, ACHCTBHS, (PU3MOTIOTMUECKIE OTIPABICHUS HAUHYT
COMPOBOK/IATHCSI XPIOKAHBEM M TOHMPOBAHHBIM T'yIECHUEM B TPyOaxX OTOIUIEHUsI, Ha paboTe — Iend-
KaMH 10 Pa3NYHBIM MpeAMETaM, pa3lalouMICs TIPU MepeMelieHI U3 TIOMEIIeHHs B OMellle-
Hue. [Ipy KOMOMHMPOBAHHOM NPOBE/ICHUH TICUXOTPOHHOTO TEPpOpa OIMH U3 YJIEHOB CEMbU OyleT
MPaBWJIBHO MOHUMATh MPOMCXOASIIEe U aIeKBATHO HA HEro0 pearupoBarh. DTO SBUTCS MPUYMHOM
CCOp U CIIOPOB, TaK KaK OCTaJIbHBIE YWIEHbl CEMbU CTAHYT PAClIEHUBATh €r0 MOBE/ICHNE KaK MCUXuye-
ckoe 3a0oneBanue. [Ipn pa3paboTke 0OBEKTA U3YUYAIOTCSl BCE €r0 CBS3M, MAPILIPYT MEpe/IBUKCHUS
Y IpUBBIYKY. [ICHXOTPOHHBIN TEppOp MPOBOAUTCS MOCIEAOBATENBHO — Ha padboTe, Ha Jave, B TOCTH-
HUIIE, Ha YJWILIE, TIPU CJSJOBAHMH B TPAHCIIOPTE, B Mara3uHax M B JPYrUX OOLIECTBEHHBIX MECTaX.
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Ho ocHOBHOe BHMMaHUe yaessieTcs TPOBEJEHUI0 Teppopa Mo MECTy KUTeNbCTBA. Benb yenoBek Bee-
rja Bo3Bpainaetcs jomou. [Touemy ncuxoTpoHHBIN TEPPOp Tak onaceH? Bo-mepBbix, 3TO MPOUCXOIUT
3aech U ceituac. [IcuxoTpoHHOMY Teppopy MPAaKTHYECKH MTHOBEHHO MOXKET ObITh IIOJBEPTHYT JIIOOOI
YesioBeK. it 3TOro JOCTaToOYHO BCTYNHTH B HEXKENATENIbHBIN KOHTAKT C pa3padaThiBaeMbIM OOBEK-
TOM, IPOCTO OKA3aThCSI C HUM PSIIOM UJIH MOTIACTh B paiiyc HAOMIOEHH I JIHLI, OOJIaJaloNIMX MOOMITb-
HOH crienanmapatypou. [locieacTBus — HeyAepKUMBIH IOHOC, PBOTA, Kalllesb, O3bIBBl HA MOUYEHC-
MyCKaHHe, yJapbl aKyCTHUECKON BOJHOM, OOMOpPOKM U T. A. KeprBamu OyayT CiydailHble JIIOAW —
NepexXOsAIIMIA TOPOTy MPOXOXKUM, peOeHOK, OepeMeHHas JKeHIIMHA, MPOojaBell 3a MpriaaBKkoM. MM
noBe3eT OoJbllie — BO3/ecTBUE OyIeT BpEMEHHBIM. XYKe MPUIETCS TeM, KTO MONajeT B CIUCKH
Ha pa3paboTKy. Bo-BTOpHIX, OUeHb OMACHBI 3200JIEBaHMS1, BOSHUKAIOIINE B Pe3y/IbTaTe AJUTEIBHOTO
HAITPaBJIEHHOTO M3JIyYeHHs: 3JI0KaYeCTBEHHbIE HOBOOOPA30BaHMSI, MOPAXKEHUs CepIeuHO-COCYIH-
CTOM CHCTEMBI, OOJIE3HN MO3Ta, 17123, IOJIOBBIX OPraHOB, (PYHKIIMOHATbHbIE U3MEHEHHS B Tiepudepu-
YECKOH 1 LIEHTPaJIbHOM HEPBHOM CHCTEME, HapYIIEHUS OTIOPHO-ABUIATEILHOTO amrapara, loBpexie-
HUSI BHYTPEHHHUX OPTaHOB U KOXHU T. [I.

Bo3neiicteue 11. Meroasl noaasjennsi co3HaHust [57]. TIcMXOTpOHMKA M WMMILIAHTHI
CTIETICITY KO MCHONB3YIOTCS IO CHX TOp, HO HE Bcerjaa B ONaronpusiTHBIX Hessix. B OcCHOBHOM 3To
METO/Ibl MOIABJIEHUsI CO3HAaHUs Uit Oojee rTyOOKOro KOHTposs 3a yoabmu. [lomaBneHue co3Ha-
HUSI MOXKET MTPOUCXOAUTD uepe3 3oMmOnpoBanrie, CMU, nzimydeHusi, yCTaHOBKY TOHKOMATEPUAIbHBIX
MMILIaHTOB, MepeOpOC BHUMAHMSI Ha OTBJICKAIOIIME BeLH (HE COMMYTCTBYIOIINE PA3BUTHIO CO3HAHMS),
a Takxe MOIMEHY Y CTUPAHUE MaMSTH.

Bozneiicteue 12. Ilonck npecTyIHUKOB M J10/1eil, CKIOHHBIX K KPIMHHAJy M H3Bpa-
meHusAM [49]. C noMolpio NCUXOTEXHOJIOTUI, PEaTM30BaHHbIX B allapaTHO-MPOrpaMMHbII KOM-
TUIEKC, MOXHO 32 CUMTaHble MUHYTHI BBIYMCIIATH TEPPOPUCTOB, MEAO(DUIOB, MOTEHIIMATBHBIX I
peasbHBIX YOI U BOOOIIE JOAeH, CKJIOHHBIX K KPUMUHAY. DTO C YCIIEXOM MOXHO IMPUMEHSITh,
HarpuMmep, Ipu KOHTPOJIE B a9POMOPTax: MOJIOXKUI JIAJOHb HA JATYMK — U Yepe3 MUHYThI TOTOB OJJHO-
3HAYHBINA OTBET: MPOITYCTUTh IAHHOTO MACCAKUPA HA TTOCAKY WK CPa3y e BhI3BATh HAPSI MAJIALIUH.

Bo3aeiicrBue 13. Coznanue cynepBouHOB. [1py moMoIm NcMxoTeXHOJIOTUI MOKHO CO3/1a-
BaTh CYINIEPBOMHOB, HEUYBCTBUTENIBHBIX K OOJIH, HEYETIOBEUECKU OBICTPHIX, JIOBKMX U CHUJIbHBIX, CIIO-
COOHBIX OBICTPO OCBaMBATh SI3BIKM PErHOHa AeHCTBUS. MOXHO OB/IA/IETh CEKpeTaMu OECKOHTAKTHOTO
00e3BpeKMBaHMS TPOTUBHUKA IT0 METOAMKAaM 0c000r0 00s1. MOKHO 00€30pyKMUBaATh OOJIBIINE MACCHI
MPOTUBHMKA WM JKUTEJIE TOPOIOB, MEHsIsI X MOTHBAIIMIO U TIOBEJICHHE.

Bo3neiictBue 14 njis1 BoeHHbIX HeJeil. BoeHHas pa3Bejika Takke MHTEpecoBajach paspa-
6otkamu Teopru. B CIIIA naHHBIME BOITPOCaMH 3aHUMAETCsI 1eJIbIiA MHCTUTYT, U3BECTHO, YTO TaM
TOTOBAT CHEIUAIMCTOB M0 NMCUXOTPOHHOMY Bo3eicTBrI0. HemaBHo ObuT OnmyOnMKoBaH O(HUIIAaIIb-
HBIF OTYET O MOATrOTOBKE M0 0COOO0M METOAMKE COJAaT-MHHEPOB, CIIOCOOHBIX Oe3 HEMOCPE/ICTBEH-
HOT'O KOHTAKTa (PU3MUYECKU OIIYILIATh CIIPSATAHHbIE MUHBI [56].

Bo3zaeiictBue 15. Co3znanue cynepmenos [49]. CynepmeHOB B 1ieHTpe CMUPHOBA PaCTUIIN.
(TTpaBna, opurmaabHO TONBKO criopTcMeHoB). B 1980 rony, Hanpumep, Tam padoTanu ¢ 30 wieHamMu
OJIMMITUACKON cOOpHOM cTpaHbl. Bee cramm 3om0ThiMu Mepamuctamu. B 2008-M o cnienmamcrax
neHTpa yuHOBHMKY 13 HOKa BCIOMHWMIM CIMIIIKOM TMO3/IHO, MOSTOMY YCTIENIU MOpPado0TaTh TOJBKO
C OIHOHM CHOPTCMEHKOM, MOTOM B3$IBIIIEH «3070T0» B Ilekune. Peub uaeT He 0 «IICHUXOIOMMHIE,
a 00 yCHJIEHUH TICUXMUYECKUX YCTAHOBOK CIIOPTCMEHA Ha YBEPEHHOCTh B COOCTBEHHBIX CHJIAX, CTPEM-
JieHre T0OeInThb, peasn30BaTh ce0s Mo MOMHOM mporpaMMe. [1o cyTH, STMMHU MCHMXOIOTUYECKUMHU
HACTPOMKaMM 3aHMMAIOTCSl BE3/le B MUPE M C KaXJOW CHOPTUBHOM KOMAaH/OH BBICOKOIO YPOBHS.
[Tpocto y CmupHOBa 310 fenanoch 3¢ geKTuBHee.

BozaeiicrBue 16. Kaaposbiii mogoop. CMUPHOBCKUX MCUXOTEXHOJIOTUI MHOTO HE TOJIBKO
B MenuIvHe. VIX oT/iebHble HAlpaBJICHUS UCTIONB3YIOT MPU KaIpoBOM 0TOOpe, B paboTe ciryx0 6e3-
onacHoctH. Heckonbko siet Hazag B 'Y B/l KpacHonapckoro kpast Ha nofapeHHO! aka/IeMUKOM aIra-
parype ¥ 10 ero mporpaMmam OTCesiIH, K npumMepy, 49% kaHaumatoB Ha padoty B opranax MBII.

47



A. MaranuesB. «[Icuxot POHUKA — YIIPABJICHUE CO3BHAHUEM, CPABHEHHUE C TEXHOJIOTMAMU OPEBHUX LBWIA3ALIAN»

Onpeaennan UICTUHHYIO POJIb U CTENIEHb yYacTUsl B KOHKPETHBIX 3JI0[ESHUSAX YJIEHOB 3aXBAYEHHOU
6annpl. Takas padoTa uaeT Tam Tenepb MocTossHHO. [1ono6HyI0 MpoBepKy MpoBenu cpeau 21 Teicsun
pykoBoauTtesei noapasnenenuit MBJI. Boisiieno 6onee 520 MUIMIIEHCKMX HAYATBHUKOB C HEaJeK-
BaTHbIM CTWJIEM PYKOBOJCTBA, a Takxke 1.906 pykoBomuTesel ¢ Cepbe3HBIMM IICUXOJIOTMYECKUMU
npo6ieMamu. O6 3TOM CKa3aHO B aHAJIMTUYECKOM 0030pe JlenmaprameHTa KaJpoBOro o0ecreveHus
MBI P®. OueBuyHo, 4o MockBe ObUTO OBI MOJIE3HO B3STh Ha BOOPYKEHHE OIBIT KpacHomapckoro
I'VB], xotopoe Ha 7 jeT onepexaeT B 3TOM OTHOIIEHUU CTOMUYHBIX Kojuier [49]. CrienaibHble
METOIMKH UCTIONB3YIOT U CITyKObl OAHKOB (B OJJHOM M3 HUX BBISIBUJIM TaHBIX HAPKOMAHOB U a3apT-
HBIX UTPOKOB), MPH MPEIOJIETHOM OCMOTPE IKUMAKEN. A MOKHO IIPOBOAUTH IKCIPECC-aHAIN3 N1ac-
CaKMPOB HA CKJIOHHOCTb K TEPPOPU3MY: MPHJIOKUI JIAIOHb K JATUMKY U Yepe3 HECKOJIbKO MUHYT
CTaHOBHTCSI «BCE SICHO C KJIMEHTOM» — OBICTPO, 3()(PEKTUBHO U HE TaK YHU3UTEJBHO, KOTJa YyTh JIN
HE JI0 TPYCOB Pa3/IeBalOT B IPOITYCKHUKE.

Bozpeiicteue 17. MeToabl n3ydyeHusi HHOCTPAHHBIX A3bIKOB [49]. [laBHO mortepnenu
(pracko meTobl M3Y4YEHMs] MHOCTPAHHBIX SI3bIKOB BO CHE WM MO MeTony MitoHbl [laBbIIOBOW.
A B uHcTuTyTe CMHUpHOBA MEXKIY JEJIOM PELIWIN [TPOBEPUTh BOZMOKHOCTU CBOUX TICUXOTEXHOJO-
ruii. B3sm 3a 0CHOBY KOpEHNCKHIA sI3bIK (B HEM Heporsvdg COOTBETCTBYeT OyKBe ajipaBuUTa) U COCTa-
BWJIM COOTBETCTBYIOILYIO IiporpamMmy. 40 MUHYT JJaOOPaHTHI Pa3BJIEKAIUCh Y KOMITBIOTEPOB, & TOTOM
BBISICHUJIOCh, YTO KaskIbli 3aromMumi nopsiaka 600 crnoB! To ecth BrosHe MOr MpovMTaTh ad3arl
U3 KHUTY Wi ctaTthi. [IpaBaa, Ha 1OpaOOTKY MPOrpamMMBbl JJIsi MACCOBOTO MCIOMb30BAHUS HYKHBI
3HAUMTEJIbHBIE CPEJICTBA.

Bozpeiicteue 18. YHNUTOXKEeHHE YacTH NMAMSITH. 3aperucTpUpPOBaHbl MHOTOUUCIIEHHBIE
cllyyad CyHIECTBYIOIIMX B Hallle BpeMsl HECAHKIIMOHUPOBAHHBIX BO3AEHCTBUAX HA ICUXUKY YeJO-
BeKka. Yxke 6onbiie 10 jeT B KIMHUKY MONAAAI0T JIIOAU «CO CTEPTOM MamsAThio». B MHcTUTyTE TICH-
XOTEXHOJIOTUI TaK¥e JIIOIN BIiepBbie MOSABWINCH B 1999 romy. D10 Mosobie, a0COMIOTHO 3/10pOBbIe
MICUXWYECKU U (pusmuecku moau oT 34 mo 50 yer, He HApKOMaHbI, He AJKOTOJMKHU. Y HUX ObUIH
COXpaHEeHB! OBITOBBIE M TIPO(eCCHOHATbHbIE HABBIKM, HO OHU HE TIOMHWJIM, KTO OHU, KaK UX 3BaTh,
OTKYJa OHU POJIOM, €CTb JI Y HUX ceMbsi. OHM IPOIaaloT Bo3Jie 0Ma, 0 MyTH Ha padoTy. A yepe3
KaKOe-TO BpPeMsl «HaXOASITCSI» COBEPILEHHO B JPYIUX MECTaX, KaK MPaBUIIO, BO3JIE KeJIe3HOTOPOK-
HBIX IyTe! UM KOHEYHBIX OCTAHOBOK T'OPOJICKOTO TpaHcHopTa. B urore «crepreie» NonajaioT B I1CH-
XUaTpU4YecKue KJIMHUKU. B IHCTUTYTe MCMXOTEXHOMOTUI TAKUX MAIMEHTOB ObLIO AeBATh. [lepBbiM
JBYM NaMATh BOCCTAaHOBWJIM IOJHOCTBIO, HO y OCTaJIbHBIX BOCIOMHHAHMS 3a MEpPHOJ OTCYTCTBUS
OB HACTOJIBKO HEraTUBHBIMU, YTO UM BOCCTAHABJIMBAJIM MAMSITh, HCKJTIOUasi 3TOT eproa. CMUPHOB
Ha3BaJl TOJOOHYI0 aMHE3MI0 JJaKyHapHOH. Bo Bcex eBATH ciydasx namsTh Obljla HapyllleHa UCKYC-
CTBEHHO, C IPUMEHEHUEM OIPE/AEICHHbIX JIEKAPCTBEHHBIX U XMMUYECKHUX ITPENapaToB, B ABYX CIIy-
yasix UCMOJIB30BAJICS MEeKTpoloK. Cellyac B pa3HbIX NICUXMATPUYECKUX KIMHUKax Poccun opunm-
QJIbHO HAOJIOIAIOTCS OKOJIO CTa TAKMX MAIIMEHTOB, PeajibHO MX MOXKET OBITh OOJIbIIe. DTO MYKUNHBI
oT 17 10 55 et pa3HbIX HAIMOHAIBHOCTEN U BEPOMCIIOBEIaHUA, COITUATILHO OJIaronoydHble, Cpen
HUX OBbLT 1aKe OIMH HeMell. PeKOpIHBIN 3aperucTpupOBaHHbBIN MPOBAJ B TAMATH paBeH 14 mecsiam.
Ho 1 moau paxe 0osATCsI BCIOMUHATD, YTO OHH JIEJIAJIA B MEPUOJ, «3a0bIThsi». MOXKHO JOMYCTUTb,
YTO CYILECTBYIOT TEPPOPUCTHI-CMEPTHUKH, KOTOPbIE HE OTBEYAIOT 32 CBOU IMOCTYIKH, & OTBEYAIOT
JIMIIb 32 BHYIIEHHYIO UM KOMaH/1y. 30MOM MOKHO BHYIIIUTh BCE UTO YTOHO: KOMai, HOCH, yOUBaii. . .
Kcraru, B MockBe ObUIO 3aXBa4eHO MPSIMO Ha MECTe MPECTYIJIEHUSI HECKOJIBKO KUJIEPOB, KOTOPHIE
Ja’e He MbITAIUCh CKPbIThbcs. OHU TOXE HE IOMHWIM HUYero. — Kak MOXHO cTrepeTh namsATh Yelo-
Beka? — C NOMOIIBI0 pa3HbIX CIOCOOOB. B OCHOBHOM MCHMXOXMMHMYECKUX: HEHPOJIENTUKOB, HAPKO-
TUKOB. C MOMOIIBIO 71eKTpoIoKa. M, rmaBHOe, ¢ MOMOIIBI0 CEMaHTUYECKOrO BO3/IEHCTBUS, TO €CTh
KOHKPETHBIX KOMaHJ TICUXMKe, BHYIIEHUsI. B uTore y yenoBeka 3aKpbIBaeTcsi JOCTYI K COOCTBEH-
HOMY «sI» M UICKYCCTBEHHO CO3JaeTCsl BpeJHas ujiesl, HalpruMep, B30pBaTh ceOsl.

Bozpeiicteue 19. Bo3spar nmamsaTu. BepHyTh naMsTh OUeHb CIIOKHO, 1aXke MO TMITHO30M
OHH HE MOTYT BCIIOMHUTb, YTO JeJIajli B BHINIABIINIA U3 UX KU3HU IPOMEKYTOK BpeMeHu. Ho 1Bym
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MalyeHTaM, KOTopble monaimB jadopatopuio V. CMuUpHOBA, CMOIIIM BEPHYTh MaMsATh YaCTUYHO.
BeisicHmioch, uto, Oymyun 0e3 «si», WK «Oe3 1mapsi B TOJIOBe», OHU COBEpINAIM KpaiHe Heb1aro-
BU/IHBIE TTOCTYNKHU. OHU OBUIM TIPOCTO TOTPSICEHBI, KOoraa y3Hauu 06 3ToM. Eie oHM 04eHb CMyTHO
MOMHSIT, 4TO KTO-TO MMM ynpasisul. Ho MM cTpamiHo axe TOBOPUTH Ha 3Ty TeMy. BbIsIBUTH Tpu-
YMHBI STOW AMHE3WH MHITAIOTCS U ClIeNMaTUCThl IHCTUTYTa CyIeOHOM U COIMAIBHOW MICUXUATPUN M.
Cep6ckoro. Cefiuac paccMaTpUBAIOTCS IBE TUTIOTE3bI MOSIBJICHUS TaKuX Jiofei. JInbo 3To Hem3BecT-
HBIT HAyKe HOBBIN BUJ aMHe3UH. JINOO ST JIIOIK — «pe3y/IbTaThl» YbUX-TO IKCIIEPUMEHTOB. KceraTw,
B Poccum ciyyaercss MHOTO 3aKa3HbIX YOWHCTB JIIOIbMU, KOTOPBIX JIOBSIT HA MECTe NPECTYIUICHHUS,
OJIHAKO OHM HE TIOMHST, 4TO TOJIBKO 4TO caeamu. Kak «BbuieunTh» Mo3r? — BeiieunTh TeppopHrcTa
WM YeJIOBEKa C TEPPOPUCTUIECKUMH HAKJIIOHHOCTSIMU MOKHO?

Bouteunts MoxHO Koro yrogHo. CHavana MpUMEHUB TICMXO30HIMPOBaHME, a TIOTOM CJIeJiaB
TMICUXOKOPpEKLIMI0. MeTo/ IICMX030HAMPOBaHUSI OIMOOK HE JaeT, Tak Kak OH paboTaeT He ¢ CO3Ha-
HUEM, a C TOJCO3HAHMEM, KOHTPOJIMPOBATh KOTOPOE 4YeJloBeK He MoxkeT. [IcMxo3oHauMpoBaHue
orpezieNisieT MKy IIEHHOCTE! YesloBeKa, ero CKJIOHHOCTh K HapKOTHMKAaM, aJIKOTOJ0, KPUMHUHAITY,
CYMLIULy, TEPPOPY, CEKCyalTbHbIM M3BpAIleHUsIM. JIs KOrO-TO pa3fpakuTesieM sIBJISETCS TOHSTHE
«ucnam», 1151 Koro-1o «KI'B», 17151 koro-To «uHIiecT». MOXHO BBISIBUTD, HE CKPBIBAET JIX YTO-HUOY/TH
YeJIOBEeK, HEeT JIM Y Hero OMacHbIX Uit OOIIEeCcTBAa WM €ro 3/10pOBbsi CKJIOHHOCTEW. U 3a KOpoTkoe
BpeMs (20—70 MUHYT) MOXHO TOJYYUTh TIOJNHOE TIPEACTABJICHUE O Sfpe OO0 JTMYHOCTH U ee
«DOJIEeBbIX TOUKAX», BO3JEHUCTBYS Ha KOTOPbIE MOKHO U3MEHSTh ITOBE/ICHHE.

BozneiictBue 20. [Io6eauts Teppopusm. [Todequth TeppOpr3M peaibHO JIUIIH C TOMOIIBIO
MH(pOPMAIIMOHHOW BOMHBI, U 3TO OpYXU€ Yy Hac yke ecTb. C MOMOILBI0 CKPBITOTO aKyCTUYECKOTO
BO3/ICHCTBUS HA JIOJEW MOKHO KOHTPOJIMPOBATh MOBEJEHUE, CHIKATh YPOBEHDb arpecChy, MUHYS UX
BOJIEBOM KOHTPOJIb. Eciu 3amucaTh Ha KOMITBIOTEPE CBOM T'OJIOC, IPOM3BECTH KOAUPOBKY, TO PEYEBOM
CHUTHAJI TIpeBpaIaeTcs B IIyM, HaKJIaJbIBaeTcsl Ha My3bIKy. CJIOBa BBl HE CIIBIIINTE, & BOT Ballle MOA-
CO3HAHUE MX HE MOXET He CIbIIaTh. ECM KPyTUTh 3Ty MY3BIKY O paJyio, BOSHUKHET HABSI3UMBasI
uzes. DT1o npocreniiee nHpopMalmoHHoe opyxkue. MoxHo 3ammdpoBaTh 1 nzoopaxenue. C 25-m
KaJpoM 3T0 He uMeeT Hudero. Yepes 12—14 muHyT 00pa3 HauMHAET BHEAPATHCS B cO3HaHUe. Takoil
MHCTPYMEHT MH(OPMALIMOHHON BOWMHBI, KOTOPBIM pacroJiaraet Juiib Kadeapa ICUxosoruy, o ceu
JeHb He BOCTpeOOBaH. Pa3Be uTo MOMUTHKY U pa3Hble TAPTUM HAUYMHAIOT OJ0JIeBaTh Kadeapy nepen
BBIOOpAMHM: YTOOBI C TMOMOIIBIO TeJIEPEKIaMbl Mbl YCHITMBAIHM Obl 3(peKT ux BhicTyIUieHni. Takue
3aKa3bl He IPUHUMAIOTCSI.

BozpeiictBue 21. CtaTh ycnemHbIM U NPUOOpecTH yBepeHHOCTH B cede [50]. D1o
JeJaeTcsl C UCTIOJIb30BaHUEM ayAMONCUXOKOppeKIMH. Ayauoncuxokoppekuust — 100% yHukasbHas
cucrema. E€ cocras:

— MprOOPECTH YBEPEHHOCTH B cede;

— CTaTh XO35MHOM XXU3HHU;

— pazoBaThbcs cBoel padore;

— CTaTh y/lauivBee;

— 130aBUThCS OT HETaTHBA B JKU3HU;

— MprOOPECTH YBEPEHHOE U MPUSTHOE OOITIEHNE;

— HACTPOWTHCS Ha OOJIBIIINE ICHBIU.

AxycTuyeckas TMCHUXOKOPPEKIMs WM BHYIIEHHE — METOf, NP KOTOPOM 3aKOAMPOBAHHBIC
CJIOBA, 11eTble (Ppas3bl 3aKJIaAbIBAIOTCS B AyAMOPSI, KOTOPBIN MPOCIYIIMBAET YeIoBeK. bouia pa3pado-
TaHa TEXHOJIOTYsI KOMMPOBAHMSI M IEKOJMPOBAHUSI peueBOro cooOieHnst. Takum 00pazom, oIy v
CpencTBO KOAMPOBAHMUSI PEYEBOrO CUTHAJIA, KOTOPOE NP MOMOIIH Psijia MaTEMaTHUECKHUX OTeparii
MPEeBpaIAIO0 UCXOAHBIN PeYeBOW CUTHAJ B MOA0OME 1ITyMa, MPH MPOCITYIIMBAHUN KOTOPOTO HEBO3-
MOXHO He TOJIbKO pacro3HaTh CMBICJI PEUEBOT0 COOOIIEHHSI, HO U yCTAHOBUTH caM (haKT €ro HATNYHUS.
3aT0 3TO ObLJIO BO3MOXKHO MPH JICKOAUPOBAHUM «IIIyMa» CIEIMAIbHO Uit 9TOr0 pa3paboTaHHbBIMU
nporpammamu. VICTIbITyeMBbli TPOCTYIIMBaII KacceTy (MM KOMITaKT-/MCK) B peKMMe MHOTOKPATHOTO
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MOBTOpA B TEUEHHE HECKOJIIBKMX YacOB B CyTKU. TO, UTO OH CJIBIIIAJ, BIOJHE MOIJIO 3By4aTh (DOHOM
MIPY TIOBCEIHEBHOW padoTe, HE CO3/IaBAJIO CEPhE3HBIX MOMEX U HE BHI3BIBAIO pa3[paeHus, HO BO3-
HuKaronwmii 3eKT TpeBOCXOIWIT BCe HAIlIM OXXKUJaHUs. BHyIeHre, 0(hopMIIeHHOE TaKUM 00pa3oM,
JOCTUTrajio Hejr B KpaTdaiinye cpoku. VICTibITyeMblil HaUMHAT CTPOUTH CBOE TMOBEICHUE, MCXOMS
U3 TIPEVIOKEHHON B 3aKOIMPOBAHHOM Bujie (JOPMYJIbl BHYILICHUS, lyMasi, YTO MPUHUMAET PEIeHUSI
CaMOCTOSITEJILHO.

BozneiicTBue 22. ViydiieHue NaMsATH H YCIIEBA€MOCTH B yUeOHbIX 3aBeieHusAX [57].
OT13bIB cTyneHTKH: «B Havane yueOHoro 2014 roma s 3amMeTwsa, 4TO B YHHBEPCHTETE IMOHACTA-
BWJIM KaKKe-TO YCTPOWCTBA BO3AEHCTBH S, 3TO UYyBCTBOBAJIOCH M MHOTHE TPETIOAABATEIH KATOBAJIHCH
Ha CTPaHHYIO TOJIOBHYIO OOJIb M OIIYIIEHHUs KaKyl0-TO OThe3Xkaelllb Ha Mapy CeKyH. 3a Mpeaeiamu
Byza Bce ObUI0 HOpMaBbHO. A Tereps ele U Ha Bxofe noctasuim I1-Bopora. S1 3axonuia B yHUBEp
Y TOJIbKO TMPOIIUIA BEPh, MEHs MPsIM (PU3HMUECKH KMHYJIO B CTOPOHY. M B HEKOTOPBIX KOPHIOPAX
MIOCTaBHJIM PaJIMO- My3bIKY, HOBOCTH BeriaeT. Tam BooOIiie 10/1ro HaxoauThest HeBo3MoxkHo. [Tocnen-
CTBUSI BCETO 3TOrO BEChMa IJIAYE€BHBI- OTYILIEHHE CTYAEeHTOB. MBI C MpernoaaBaresissMiu 00Cy K Jalm,
YTO CErOAHSIIHNE ,,OTIMYHUKUA" — TO ellle 2 roAa Ha3aja ObUTM y HAC Takue' TPOeHTHUKW». OT3bIB
2. Pasyno B KopuJopax B3sUIM U3 apMHM, TaM JaBHO Takue ucrnosb3ylorcs. Ot3eiB 3. TouHo! y Hac
B HI'TY Toxe pamuo Terneps okojio rapaepoda. CTpaHHOe BO3/IEHCTBUE.

YTouHnenne aBTopa, Ajdekcanapa MaranueBa. MHorve aHajJOrMuHble OT3bIBBl HABESIHBI
ApYrou, CHIIbHOW MH(pOpMalMeld U He UMEI0T HMYero OOIIero ¢ JeUCTBUTENBbHOCTHI0. OIHAKO caM
MIPUHIIMI BO3AEUCTBUS paMKamMu, [1-06pa3HBIMU BOpOTaMHU M APYTUMH TIPUCTIOCOOTIEHUSIMH Ha TICH-
XUKY JOKa3aH yYeHbIMH. [Ipyroii BOIpOC, T/ie OHU €CTh U TJie OHU JICHCTBYIOT.

BozneiictBue 23. Ilouck jioaeii ¢ HeOPpAMHAPHBIMH CIOCOOHOCTAME. POPMBI U METOIBI
MOUCKA JIOJCH C HEOPOIUHAPHBIMHU TCUXMYECKUMH CIIOCOOHOCTSIMM — CaMBlil BaKHBIA BOIPOC
B pabote 3amaiHbIX MpoOiaeMHbIX MHCTHTYTOB. Ceituac mpaktuka HJIIT mmpoko mpumensiercs
B padoTe OM3HEC-CTPYKTYP ISl 3TOTO IMOKCKA.

Bozneiicteue 24. Ilcuxodpu3nueckuii Teppopu3M H OBITKH [59]. 3aKOHONPOEKT
00 MH(MOPMALIMOHHO-TICUXOJIOTMUECKON Oe30MacHOCTH MpeaycMaTpyBall BhIsSIBJICHHE JIUII, 3aHUMa-
IONIUXCSl HECAHKIIMOHMPOBAHHBIM JIMCTAHIIMOHHBIM TCUXO(U3NYECKUM BO3ICHCTBHEM HA JIIOZIEH,
MpeceyeHne X AeATebHOCTH, MPOBe/IeHre OeCIUIaTHBIX TOCYIApCTBEHHBIX KCIIEPTHU3 IO 3asiBlie-
HUIO TPaXJaH, KaJylolmuxcs Ha oomydenre. OCHOBHas Macca JTofel CUIbHO HeI0OIIEHMBAET Orac-
HOCTb TICUXO(PM3UUYECKOTO OPYKHSI — C €ro MOMOIIBI0 MOXHO JIUIIATH YeJIOBEKa KU3HH, JOBECTH
ero 10 camoyouiictBa wim cymacmectBusi [60]. Te, KTo 3aHMMaeTcsi «0OPaOOTKON» KEPTBBI BHE
JIOMa, UMEIOT TIOPTaTUBHBIE armapaTtsl pazMepoM mpuMepHo 12x 12 cm u 15x 15 cm, ymemaromnim-
ecsl B KapMaHe, uMeloTcsl U 6osiee MUHHATIOpHBIe TIpUOOopHL. 1o cuMrTomMaM He Tak TPyJHO Orpe-
JeMUTh — BHYyTPEeHHEee 3T0 3a00J1eBaHre WM IPUYMHBI €T0 — BO BHEIIHEM BozzeicTBuM. [Ipu sTom
MOYTH HUYETO HEBO3MOXKHO JJOKa3arh. [IpecTynHukm ocraiorcsi Oe3HakazaHHbIMH. CKOJIBKO TTPOUC-
XOIUT HEOOBSCHUMBIX CITy4aeB MCUE3HOBEHHU S JIIOIEH, CTUPAHUS TAMSATH Y COBEPILIEHHO 30POBOTO
yesnoBeka! ['pakgaH «BBIKYPUBAIOT» W3 KUJIMII TP TOMOIIM TEXHHUUECKHX CpPelCTB. MICTOUHMKH
OOJTy4YeHHsI MOTYT HaXO/IMThCSl B CMEXKHBIX KBAPTUPAX, HA HIDKHUX — BEPXHHUX TaXaxX WIM B IOMax
HarpoTuB. KBapTupsl apeHIyI0T MpeICcTaBUTe M 3aMHTEPECOBAHHBIX CTPYKTYP IO IOTOBOPEHHOCTH
C KUJIbLIAMHU.

7KepTBbI ICTOYHUKOB OOTYyUEHHUS KATYIOTCS Ha TUIOXO€ CaMOYyBCTBHE, COMAaTHUECKHE U HEB-
pOJIOTMYECKHe HEJOMOTaHHUsI — TOJIOBHBIE OOJIN, TUTIEPTOHUIO, OECCOHHUITY WM, HA0OOPOT, MOTpY-
JKEHUE B HeeCTeCTBEHHBIN COH. OcOOEHHO Oe33alMTHBHIM YeJIOBEK OKa3biBaeTcsi BO BpeMsi cHa. Ero
TEJIO MOJIBEPraeTcs ITyOMHHBIM BO3/IEHCTBUSIM JIEKTPOMAr HUTHOTO MJTH aKYCTHUECKOTO U3JTydaTesis
Ha I'OJIOBHOM MO3I, CepAle, KPOBEHOCHBIE COCYAbl M1 MOYENooBylo cepy. Co3aaBaeMble JEKTPO-
MarHUTHbIE TOJISI OKa3bIBAIOT BIMSHUE M Ha padOTy OBITOBBIX MPUOOPOB — HEPABHOMEPHO pPado-
TaeT XOJOOWJIbHUK, MUTAIOT JIAMIIOYKH HAKAJIMBaHUS. AKYCTUYECKHUE YIaphl BEI3BIBAIOT OTKPHIBAHUE
JBEpel, MajieHue MpeMeToB (CXOAHO C sIBJIEHHWEM MojTepreicra). MUKpOTpaBMbl, pacCTPOUCTBO
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IbIXaHM S, CIIa3Mbl, KPOBOUBJIHSHUS, 00€3BOKUBAHKE, TIEPETPEB TKAHEH, MATOJIOTMUECKOe N3MEHEHNEe
pabOThl BHYTPEHHUX OPraHOB — OOBIYHBIE MOCIIE/ICTBUS TIPUMEHEHHS ICUXO(U3UIECKOTO OPYXKHUS.
B pesynbrate nmpecTynHON JesITebHOCTH KepPTBa IICU Teppopu3Ma TepsieT padboTy, KUjibe, UMYILe-
CTBO, CEMbIO, HACWJIbCTBEHHO MpHOOpeTaeT HensaeunMsble 3a00JIeBaHusl, PUBOSIINE K TPEsK/ie-
BPEMEHHOW CMEPTH, HEPEIKO OOBSIBIISETCS JIMIIOM, TICUXMYECKH OONBHBIM, YMBIIIUIEHHO TOBOAUTCS
10 caMOyOUIICTBA WM TTOTMOAET B CMEIMATbHO CO3/IaHHOW aBapUMHON CHTYalluH.

[MupymoB B. C. — onguH 13 aBTOPOB MaTeHTa YCTPOWCTBA /ISl OECKOHTAKTHOTO Pa3pyIleHHUsI
KOHKpeMeHTOB B Tesie 6nooobekToB ([Tatent SU 1639641): A61B17/22 — npucnocoOnenust s
OTIIEMJICHUS 513B U T. T1. HA BHYyTPEHHHUX OpraHax TeJjia, PUCIIOCOOICHH T /1151 BRICKAOIMBAHUS M1OJI0-
CTell B OpraHax Teja, HalpuMep B KOCTSIX; JJIsl HMHBa3MBHOIO YJAJICHUsI WM pa3pylIeHUs] KaMHel
C UCTOJIb30BaHMEeM MeXaHWMYeCKrX BUOparwii (ynbTpa3BykoBas Tepanusi A61N 7/00); mns ycrpa-
HEHUsI HEMPOXOAUMOCTH KPOBEHOCHBIX COCYIOB, HE OTHECEHHbIE K ApYruM pyOpukam. [TupymoB —
HE MEJIUK, OH KPYIHbII BOEHHBIN CHIIUAJIUCT MO rcuxodusnueckomy opyxuio. [1o cytu, 3To ycTpoii-
CTBO — OpYyXHe — opyaue (pu3nyeckoro BO3eNCTBHS, Bbi3biBaloIee 0omb [59].

Tenepb aBTOp, Aslekcanap MaraHiieB peCTaBIseT COCTABJICHHBIN UM IIJIaKAT ¢ Ha3BaHUEM:
«Pa3HooOpa3ue Bo3aeiicTBUII ICU-TEXHOJOTHIA » — puc. 1.

Puc. 1. Cocranen aBropom, AnekcanipoM MataHUEBbIM

Puc. 1. Paznmuunbie 001acTy BO3AEHCTBUS ICMXOTPOHHBIX YCTPOWCTB: BBI30B IOJIOBHOM OOJH
Y CTUPAHUE MaMsTH, KOJIUKHU B TOJIOBE U BBE/ICHUE HABSI3aHHBIX MBICJIEH, IPUBEIEHUE B COCTOSTHUE
cTpecca, MoJaBJieHre COOCTBEHHOTO MHEHUsI, BBI30B 9KCTPACEHCOPHBIX CBOMCTB M COCTOSIHUS IH(hO-
puH, BBI30B MOJABJISIOIIETO CTpaxa.

[Tpusenem emie onHo BeickasbiBanue . B. CmupHoBa: «CoBpeMEHHOE COCTOSIHUE HAYKH U TeX-
HUKM MO3BOJISIET COBEPILIEHHO HE3aMeTHO /1Jisl CO3HAHUSA YeJOBeKa BBOJUTH B €ro maMmsitb
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J100y10 g opMaIuio 6e3 ero BeJoMa, KoTopasi ycBauBaeTCs1, Kak MUIIA U CTAHOBUTCS CBOEH, T.e.
OIpeiesisieT ero MoTpeOHOCTH, KeJTaHM s, BKYCHI, B3IJIsIIbl, CAMOUYBCTBUE, KAPTHHY MUPa». 3BYK MPO-
MyCKaeTCsl Yyepe3 KOMIbIOTEP U MPeBpaIaeTcsi B TOT CaMblil CJIBIIIMMBIN IIIyM ¢ My3bikoi. HayuHo-
TEXHUYECKUH Mporpecc B 00JIaCTH KOMMYHUKAIMI M CBSI3W 32 TOCTIEIHUE TOIbl TAKKe CHesal CTpe-
MUTEJIBHBIN MTPOPBIB B TEXHOJIOTHAX U CIOCO0aX Mepeaayd MHpOopMalui Ha paccTosiHUU. Tak yxe
pa3padoTaHbl U PeaIM30BaHbI Ha MPAKTUKE TEXHOJIOTHH Niepeaayn MH(POPMAIUK 10 OOBIYHBIM JIeK-
TpoceTssiM. BoT ofJHO U3 pekIaMHBIX 00BsiBIeHMIl: «Brnepsrie B M3paune kommnanus ,,013 bapak*
MpeJJlaraeT HOBbIY BapUaHT KOMIIBIOTEPHOM CETH, CO3JaHNUE KOTOPOM Cpe/id IMTPOYEro 1acT BO3MOXK-
HOCTb TOJTb30BaThCSI MHTEPHETOM, Ha 06a3e TOMAITHEHN JIEKTPOCETH, C UCTIONb30BAHUEM CYIIECTBYIO-
KX JIEKTPOPO3ETOK, Oe3 kadenei. Takas cucteMa Takke MO3BOJMT U30eKaTh BO3ACHCTBHS payio-
BoJTH. [IperMyI1niecTBO HOBOTO BH/1a KOMITLIOTEPHOM CETH repe]] OOBIYHBIMU BHIAMH CETEH B JIETKOCTU
COeTMHEHM S, JOCTYITHOCTH U HU3KOM CTOMMOCTH. B m000M 1oMe 1 ource ecTb 7eKTPOpO3ETKH U 3TO
TMO3BOJISIET COSMHUTD MEX/1y COOOM KOMITBIOTEPBI, HE CO3/1aBasi JOMIOTHUTEIIbHYIO KaOeJIbHYIO CETh.

Crnerka myplaluii Maru4eckMi My3blKajibHbIl (poH. Ero HakjaagpiBaloT Ha HpPUSITHYIO
MY3bIKY — U BOT «TICUXOTPOHHAsI Mecca» TOToBa». CeroiHst MOKXHO C IMOJTHON YBEPEHHOCTHIO yTBEp-
KJaTh, YTO Yepe3 TeJeBH/IeHHE, PaJl0, KOMIBIOTEPHYIO CBSI3b, MOJAEMHYIO CeThb U JaKe
yepe3 3JeKTPOCETh, MOTYT ObITh UCIIOJIB30BAHBI JOCTATOYHO IMPOCTHIE CPEICTBA HEOCO3HABAEMOT'O
BHYIIIEHHsI. MeTouKa BBOIa MACKMPOBAHHOTO M300pakeH!s B BUIeOMaTeprasl peain30BaHa TakxKe
MIPOrPaMMHO Yepe3 KoMIbioTep. HUKakuMu CylecTByOIUME CIOCOOaMH, KpoMe pa3paboTaHHOTO
CTIEIMAIMCTAMU JIEKOJIEPa, BBISIBUTH 9TO M300pakeHue He yaaetcs. [leKonupoBarh 3Ty MH(pOpMAaIuio
OYeHb U OUeHb CIOXKHO. [ToiiMaTh 3a PyKy TeX, KTO MOJIb3yeTCsl MOJOOHBIMM METOIAMH TpaKTUde-
CKHU — HEpeaJIbHO.
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IIpu3Haku ncuxoreppopa

[Nomnap Moy ICHXOTPOHHOE BO3JIEHCTBHE, AAJIEKO He KaK/IbIi UCITBITYeMbIid OBICTPO MOHUMAET,
YTO C HUM HpOI/ICXOIII/IT n T€pH€T IIpﬂFOHCHHO@ BpeMH, BCE 6OJIbH_Ie TIOAYNHAACH BOJIC O6H}1‘II/IKOB.
[To 3T0ii MpuYKMHE BaXXHO HMIMPOKO PACHPOCTPAHATh MH(OPMALIUIO O TICUXOTEPPOPE, B YACTHOCTH,
0 TOM, KaKHe CyIIECTBYIOT BUIbI IICU-BO3JICHCTBHS HA YeJI0OBEKa — TOr1a MX OyAeT IPOIIe Pacro3HaTh,
OKa3aBILKCh B TOOOOHOM MooxeHuu [77].

Buab ncu-Bo3aenctBus. PaccMoTpuM mogpoOHO, Ha YTO UMEHHO JIIOOSAT BO3JEHUCTBOBATh
HCI/IOHﬂpaTOpr 1 KaKuX U3€BaTCIbCTB U 3BepCTB OT HUX MOXHO OXHNIATh.

Puc. 2. Bo3neiicTBrie Ha OpraHM3M BHEUTHUMU MOJISIMU B NICU-TEXHOIOTUX [77]

IlepeyeHb OCHOBHBIX BU/I0B IICH-BO3/1€lCTBUIL:

— MeNIaT padoTaTh, 3apabaThiBaTh;

— MeNIaT MPaBUIbHO OPUEHTUPOBATHCS B MEKIMUYHOCTHBIX OTHOIIEHHSX, UTO TIOXO CKa3bl-
BaeTCs Ha Kapbepe U JINYHOM JKU3HU;

— KOIIUPYIOT Ha TIOTEPI0 PabOTHhI;

— KOHTPOJIb MBIIIJICHU S, pEIlIeHUsI IPoOJIeM U T.]1.;

— 3aIUKJIEHHOCTh HA OMHOM-TpeX TeMax;

— poOJIeMBI C TAMSATHIO — Jake KPaTKOBPEMEHHOM;

— TIOCTOSIHHOE OTBJIEYEHHE OT PeaTbHOCTH M3MATHIBAIOIIMMH M OECCMBICIICHHBIMH JJHAIOTAMU
Ha MOBTOPSIOIMECS TEMBI;

— JIEKTPOHHBIN JTy4 MPOHU3BIBAET IOJIOBY B BHJIE BBICOKOYACTOTHOTO CBUCTA;

— BBI BIIPYT C TPY/IOM BCIIOMUHAETE, O YeM UMEHHO AyMaJld, ¥ IJIABHOE — He TIOHUMaeTe, IoUYeMy
3TO BaC TaK BOJIHOBAJIO;

— IIepeKOC B AMOILIMOHAJIBHYIO c(bepy: Bbl KpacHeeTe, TepsieTe BCIO JIOTHKY, HaunHaeTe pa3Ma-
XUBaTh pyKaMH, KOpode, apryMeHThI BCe MPEBPAIIAIOTCS B MHTOHAIMH, SMOITUH, KOTJ/IA THITaeTeCh
3a ISATh MUHYT PAaccKa3aTh CBOIO YYAOBHIIHYIO UCTOPHIO.
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Puc. 3. Bo3neiicTBre Ha OpraHu3M BHEITHUMU TIOJISIMU B TICH-TEXHOJOTHSX [77]

N3meHeHue BbIpaKeHUs JNNA:

— BKJTIOYEHHUE Pa3IMYHBIX 3BEPUHBIX «MOpPAAIIeK», IyKUX JIUI ¥ T.IT;

— BKJIIOUEHUE ¥ YIIPaBJIeHUEe TBOUMH SMOIUSAMU;

— yIpaBJieHUE HaIlpaBJIeHUEM B3IJIs/1A.

daHTaA3NM:

— TpeXMepHbIe CJIOXKHbBIE (haHTA3UH, BO3MOXKHOCTD TIPEJCTABIIAThH CJOXKHbIE ITPOIIECCHI: OChINa-
IOLTUICS TTOTOJIOK, CMATHE OyMaru, paciilaBJIeHUe IPEIMETOR;

— IJIOCKOCTHOE BOCIIPHUSATHE IEACTBUTEILHOCTH; TNIOCKOE — TO TOJIBKO TO, YTO CEMYac BUMIIIb,
1 PacTepsIHHOCTb;

— Ttockue haHTa3uu — yaydieHne (paHTa3uil, HO HeJIb3s TIPEICTABUTh 3-X MEPHbIE OOBEKTHI
B HOPMaJIbHOM BH/IE.

Ilcu-cHbI:

— COHJIMBOCTD — BHE3aITHas, ITOCTENEHHAS];

— IepeJl CHOM: pa3roH MCUXUKH, CIaTh HE XOUETCs, yTPOM TPYIHO BCTaTh, IEPEUTH B PEKUM
OOIPCTBOBAHMS;

— BBeJICHUE B COH, JIBa CIIOCO0a: BO3JICHCTBIE Ha TOJIOBY, BO3/IEHCTBHE Ha FOJIOBY M Ha BCE TEJIO;

— TpPeXMEpHBIE IIBETHBIE CHBI;

— 9KpaH Tiepe]| I1a3aMu — 3KpaH BUJWTCS HE HETOCPEICTBEHHO IJIa3aMU, a CUTHAT HJIET
MPSAMO Ha CETYATKY WJIA 3PUTEJIHHYIO 30HY TOJIOBHOTO MO3T'a, T/Ie MPOESIMPYIOTCS BU3YaJTbHO HEBUIM-
Mble/BUIUMbIC KAPTUHKHU.

Jlekcuka:

— 3aMEHa YaCTHIIbI «BbI» Ha «ThD» IIPH Pa3roBOpE;

— 3aM€eHAa YaCTULBI «I» Ha «ThD» B MBICJIEHHOM JIAAJIOTE.

OmymeHus:

— YCKOpEHHEe WM 3aMe/IJICHHE OIYIEHHS X0a BPeMeHH;

— TIOTepsI YyBCTBUTEJILHOCTH (YaCTUYHAS): JIWTIA U T.11.;

— OIIYIIEHUE CHJILHOTO TIOXMEJIhSI;

— IIOIABJIEHHOCTD;

— pacCesiTHHOCTb;

— COHJIMBOCTD — BHE3aITHas, ITOCTENEHHAS];

54



A. MaraHues. <<HCI/IXOTpOHI/IK£1 — YIIpaBJI€HUE CO3HAHNEM, CPABHCHUEC C TEXHOJIOTUAMU JPEBHUX L{I/IBI/IHI/BQLII/II/UI»

— BUOpAIIMs B Pa3HBIX YacTsX TeJja;

— YacThie aJIJIePruvuecKre peakiuy;

— XOJIOJ] B YacTsIX TeJia, TeTUio U T.1.;

— CBUHIIOBAsI TSKECTh Ha HOraX/pyKax — TsKEJI0 MU JIBUTaTh;

— 3aT€KaHUEe PyK/HOT;

— SMOIIMOHAJIbHBIE TIepenaibl: OeCIIOKOUCTBO, cTpax (OeCIPUIMHHBIN), IePECCUBHOE HACTPO-
eHue, 6e3pasuuue, anaTus v T.J1.;

— pa3myBaHMe Tesla — Kak Oy/ITO MeHsI Kak IapyvK Ha/lyBaloT; OfIHA U3 «KPAHHUX» Mep BO3/CH-
CTBUS;

— MOTeps1 YyBCTBA PABHOBECHSI;

— YyBCTBO O€3pa3nnuusi;

— OIICTIEHEeHHE;

— TOBBIIIICHHAS MYTJIMBOCTh JIIOAIEH: B 3HAKOMOW OOCTAaHOBKE MCITyra HET, HO CTOUT BBIUTH
Ha YJIMILY, ITyTaelibcsl BCeX, OT CTAPUKOB M0 JIETEH.

Ilcu-60Jb:

— OBIOT UT'OJIKOWA,;

— IIPOKAJIBIBAHUE MAJTbIIA UTOJIKOM;

— 00JIEBBIE UMUTALIUH;

— OBIOT MOJ, IbIX;

— 60N B pa3HBIX YaCTSX Tesa: OOJBIION Majell — XOPOIIo; MaJICHbKUI — TIJI0X0;

— cpenHuil — 60pHO Tebe OyrieT;

— pe3b B MOUYEHCITYCKATEeJIbHOM KaHaJIe;

Puc. 4. BozneiicTBrie Ha OpraHM3M BHEUTHUMU MOJISIMU B NICU-TEXHOJIOTUSAX [77]
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=1 -

Puc. 5. Bo3zeiicTBie pa3HbIX CUTHAJIOB B pa3Hble YYaCTKM MO3Ta ISl BHI30BA HYKHBIX OIILY-
menu [77] [

AymnanbHblii 3¢ Qexr:

— BHJBI: TPOMKO/IIETIOT/>» TUXHH 3BYK, YIIH/YX0, pOTOBAs TOJIOCTh, CPEIHEE yXO, BMelIaTeb-
CTBO B MBICJIH;

— AMUTAIMS BHYTPEHHETO JIMajiora, T.e. OOIIeHHe MBICIICHHOE — KaK Obl B TOJIOBY TPUXOMISAT
MBICTH (BepOabHO) — MCIOb3YeTCsl HeMPUBBIYHAS U HE BCET/Ia MOHSATHAS JIEKCHKA, HA3bIBAIOT TeOsI
10 IMEHH B TPEThEM JIHIIE U T.]1.;

— cBUCT MaHparopa — CHJIbHBIN CBUCT BHYTPH MO3Ta, KOT/Ia TBOU XK€ MBICITU BXOIAT B PE30HAHC
¢ TOOOI;

— 3arpoOHBII TOJIOC — HETIPEPHIBHO TIOBTOPSIIOIIAIACS 3aIUKJICHHBIN TEKCT;

— 3BOH B yIIIax;

— IIETOT B HOYM — KaK Obl B KOMHATE;

— IIETIOT BHYTPH TeJa, TOJIOBHI;

— BOOOIIIE 3BYKHU CHAPYkH yXa (CHHTE3MPOBAHHBIN IOJIOC, BOZMOXKHO);

— 3BOHKU/TIETUKU:

Curnajbri:

— OeJTBIii Iy M;

— CHUTHAJI «UJIA B 3TO MECTO»;

— curHan «FUD» — cTpax, HeyBepeHHOCTb, COMHEHHE T10 JTI0OOMY TIOBOJLY;

— curHan «YCII» — yBepeHHOCTb, CMEJIOCTh, TPABHUIIBHOCTD TI0 JIIDOOMY TTOBOLLY;

— JKeJIaHWe W/THU TI0 OTpeIe/IeHHON TPaeKTOPHH.

IMonun:

— OECITOKONCTBO;

— cTpax (OecrpUIUHHBIN);

— PEBHOCTb;

— CeKcyaJlbHOe BO30YXKICHUE;

— SMOITMOHAJIFHOE BO30YKICHHUE;

— mryOoKas Ierpeccus;

— Oe3paznune, paBHOIYIINE;
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— anarus;

— HEBO3MOKHOCTb COCPEIOTOUUTHCS;

— pexuM «Cyriepreposi»: Bbl CTAHOBUTECh Oe3 TpaBM M OoJie3Hel, sndopus;

— CTUpaHUe KaKON-TMOO0 TOJBKO UTO TIOSIBUBIIIEHCS MBICIIH;

— yCHJIEHUE U OCNIa0NIeHUe OIbsTHEHMS;

— SMOIIMOHAJIbHBIE TIepeTia/ibl;

Tenepnr paccMoTpuM apyroe HampasJieHHe NCH-TEXHOJOTHH, CBSI3aHHOE C CO3H/1a-
HueM. C IOMOIIIBIO IICMXOTPOHHOTO BO3JIEUCTBHU S €CTh BO3MOKHOCTH HE TOJIBKO HAHOCHUTH BpE/T 4eio-
BEKY, HO Y IOMOYb eMy [77]:

— pacuIMpUTh UHTEILIEKT;

— YJIYYIIIUTh NTAMSITh;

— YCTaHOBUTH 3AITUTY/3AIUTHBII KOCTIOM/IIIUT;

— YIyqIuTh (haHTa3UH;

— JIEYUTH OOJIE3HMU;

— cIenaTh Tak, YTOOBI TO, YTO MBI CIIBIIIMM YIIAMH, ObIJIO BHYTPH TOJIOBBI: HAIIPHUMED, TIEPBO-
KJIACCHOE Ka4eCTBO MY3bIKH, KOTOPOE TPYAHO OIIyTUTh O€3 NICU-BO3JENUCTBUSA 1 T. T1.

K 0CHOBHBIM cCHMIITOMAM M NPU3HAKAM 00JIyYeHMsI , SIBJISIONMMCS Pe3yJIbTaTOM JUCTaH-
[IMOHHOTO BHEIIHETrO BO3AEHCTBHS, OTHOCATCS, K MPUMEpY, CIeylolue MpoOaeMbl, CBSI3aHHBIC
co 3mopoBbeM [70]: TIOCTOSTHHAS YCTaJIOCTh; OECCOHHHUIIA HOYBIO, COHJIMBOCTh jJHeM. K mpounm
B 3aBMCHUMOCTH OT BHJA U CMOCO0A MCUXOTPOHHOTO MOCATATENbCTBA MOTYT OTHOCHUTBCS: TOJIOBHBIE
6011, TOJIOBOKPYKEHHeE, TOITHOTA, pe3KOe CHIKEHHE pa00TOCIIOCOOHOCTH U OBICTpas yTOMJISIEMOCTb,
BO3HMKHOBEHHE KeJIaHUsI MIOCTOSTHHO JIeKaTh M HUYETo He Jie/laTh, HeeCTECTBEHHO JJIMTEIIbHBIA COH,
3achlllaHie B TPAHCIIOPTE, B TOM YKCIIE 32 PYJieM, HelpeaBUICHHAs] HECIIOCOOHOCTh CKOHIICHTPH-
POBAThCs, MPOBAIBI B KPATKOCPOYHOU U JIOJITOCPOYHOW MAMSTH; Pa3pbIBbl INIA3HBIX KPOBEHOCHBIX
COCYIOB Y CHVMKEHHE OCTPOTHI 3pEHH 1, U3MEHEHHE COCTaBa KPOBU — CHHKEHUE TeMOTJIOONHA, TIOBbI-
IIIeHHe B HeW KMPHOCTH M caxapa, yBeJrueHre JUuM(paTUIeCKUX y3JI0B, TPOCBEUMBAHUE U B3/IyTHE
BEH Ha pyKax, HOrax W Teje, B TOM 4YMCJIe aCHMMETPHYHOE; BHE3AIHbIE OCTpble 00U B 00IACTH
cepala, yyalieHue cepaleOneHus, apuTMHsl, TOBBIIIIEHUE WM TOHVKEHHE apTepUasIbHOTO JaBiie-
HUSI; BOSHUKHOBEHME I'eéMaToM Ha KOHEYHOCTSIX, a Y JKeHIIMH — B 00JacTu TPpyAu; MOIepruBaHue
HOT, CYJJOPOTH, OHEMeHHe (OKOUEHEHHUEe) PYK U HOT'; TTOBBIIIIEHNE WM TIOHMKEHUE TeMITepaTyphl Tela,
B peXUMe OOIydYeHUsI — MITHOBEHHOE TTOBBIIIIEHHE TEMIIEpaTypbl KPOBH WM TKaHEW BHYTPEHHUX
OpraHoB, OOJIe3HEHHbIE OIIYIIEHUs B 00JIACTH IPYIUHBI, B pEKUME IICUXOTPOHHOTO BO3/IEHCTBUS —
HeriepeHocuMast 00JTb; TOBEPXHOCTHBIE OKOTH, B TOM YHKCJIE JIMLIA U TTOJIOBBIX OPraHOB; BJIAKHBIN JTUTI-
KM TIOT Ha PyKax U OOMJIBHBIH MOT TIO TeJTy HOYBIO; OCTpble 00U B 00JACTH MO3BOHOYHHKA, TTOYEK
Y JPYTUX BHYTPEHHUX OPraHOB, B YIIIaX, MPU XOAbOe — B MATKAX WM CYCTaBaX, ClIa3Mbl B pa3IMUHBIX
YacTsX Tesa; 00Ie3HEHHbIE OLIYIeHUs Ha (B) 3y0ax U JiecHax; 3aTpyJHEHHOE IJI0TaHKe; 00Ie3HEHHBIE
OIIYIIEHUS HA Pa3IMYHbBIX yYacTKax Teja — Ha Oefipe, el JiekaTh, Ha ITOAMIAX, €U CUIETh; OIILy-
IIEHKe JIETKON BUOPAIIMK TPYAHON KJIETKH, KMBOTA JTMOO BHYTPU €r0, OTAEIBHBIX MBIIIII; OLTyIIe-
HHE XO0JI0[]a CO CTOPOHBI CITUHBI; OXJIaXJeHUE (3aI0’KEHHOCTh) HOCOIJIOTKH U TOSIBJICHUE HACMOPKA;
CUCTEMaTHUYeCKHe YMXaHUe, Kallesb, 3¢BOTa, CJIe30TeYeHUe, CIIIOHOOT/EIICHNE; TIOSIBIICHUE TIO3bIBOB
Ha PBOTY IPY COBEPILIECHUM OIPEAEICHHBIX JEHCTBUI (HApuMep, MpU YHUCTKE 3yOOB); BpEMEHHOE
OMOJIOKEHHE JINIIA, CMEHsIEMOE Pe3KUM CTapeHHEM C BO3HUKHOBEHHEM Ha JIMIIE ITyOOKMX MOPIIUH;
TMOsIBJIEHNE MEIIKOB IMOf] IIa3aMH, B3AYTHE BEK W MBIIII] MO] IVIa3aMU; 3aMeJIeHre WIH YCKOpe-
HHe oOMeHa BeIlleCTB B OpraHu3Me; 00e3BOKMBaHKe, OBICTPOE TIOXyAEHHE WITH ObICTPHI HAOOp Beca
C BBIISTYMBAHMEM XKMBOTA; BOSHUKHOBEHHE PA3IMYHBIX TOJIOCOB B TOJIOBE, YIIIaX, 3BYKM B 00JIaCTU
ropJia Wix ’KMUBOTA; OUIYILIEHNE pealbHO He CYIIECTBYIOIIMX 3allaXx0B; N3MEHEHNE BKyCa MUIIN: YCHU-
JIEHHE OCTPOTO, TOPKOT0, COJIEHOT0; BOBHUKHOBEHUE CUIIBHOTO YyBCTBA TOJIO/A, OTCYTCTBUE YyBCTBA
HACHIIIIEHUsI BO BpeMsl TprieMa IMUINKY; MEeTATMUECKUI TIPUBKYC BO PTY; pe3Koe yCHIIeHHue OO0IeBOro
peduiekca 1 4yBCTBa O0JTH; OECIPUYMHHBIE PA3APAKUTENBHOCTD, ICTEPUIHOCTb, ar pPECCUBHOCTH, BHE-
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3anHbIi U OECIPUYMHHBIN CTpax; pe3Koe YCUJICHHE WIM TIOJIaBJIeHUE CEKCYaTbHON aKTMBHOCTH; OIITY-
IIEHUE BO3JEHCTBHS IIOCTOPOHHUM MPEIMETOM (KOMIBIOTEPHBIM KypCOPOM) Ha Pa3JIMYHbIE OPraHbl
Y MHOTHUE JIpyrue

OcHOBHbBIE IPU3HAKHU MPOBEJeHUs ICUX0TEPPOPA MO MECTY KUTeJbCTBA [65]:

— CHUCTEMaTH4eCKOe MOsIBJICHHE B KBapTUpe OOJNBIIOr0 KOJIMYECTBA MBUIM M CAXU, HAINYNE
MIBUTK HA KPOBATH, TIOCTEJIBHOM M HaTeJIbHOM OeJlbe, BHYTPH HOCKOB, Ha OfIEK/ie ¥ B OOYBH;

— MOsIBJICHUE 3aIlaxa jKapeHOM KypHIIbl, KypeBa, IbUIM — MAaCKMPOBKa JJ11 XUMUUYECKUX a3po-
301l CHIelMaIbHOTO Ha3HAYEHUS], B T.U. C OKUCJIAMHU TSKEJIbIX METAJIOB;

— MOSIBJIEHUE Pa3/IMYHbIX BOJIOC HA KYXHE, B BAHHOM KOMHATE U TyaJleTe;

— CACTEMaTUYeCKOe MOATOPAHUE MTOCY/bl U €Ibl BO BPEMsI [IPUTOTOBJICHUSI ITUILIH;

— OTCYTCTBHE 3araxa y MpUroToBJIsieMbIX OJTION;

— BO3HUKHOBEHHE PEaJIbHO HECYIIECTBYIOIIMX 3a1aXx0B (MOUM, BOHIOUMX HOCKOB, ITOATOPEBLIEH
e/Ibl WM APA3HSIIMX 3aMaX0B CBEKETPUTOTOBICHHOM €/1bl), a TAKJKe 3araxoB MPeAMETOB, H300pakKa-
€MbIX Ha TeJIe9KpaHe (HarpuMep, 3arax CUpeHU IIpY ee JEMOHCTPAllMM Ha SKpaHe);

— CUCTEMATUYECKOE TOSIBJIEHUE JBIPOK, PACX0K/AEHHUE IIBOB, PAaCIyCKaHUE CTPOYEK Ha OJIEK/e
u Oelbe, TaM JKe — MOsIBJICHHE PA3IMYHbIX MSTEeH; pacKJIenBaHUe WM MHOE MOBpEkIeHUe 00yBH;

— CHCTEMaTUYECKOE MOSIBJICHUE PA3JIMUHBIX [TSITEH HAa CTEHAX, PACXOK/IEHHUE IIBOB U MOSIBICHHE
BO3JIYIIHBIX ITy3bIpeli Ha 000sIX, OTCIaBaHeE IINMAKJIEBKH, TIOBPEXAEHNE KPACKH Ha IBEPSIX U OKHAX,
pactpeckrBaHue Kadens 1o Kpyry;

— CHCTeMaTUYeCKHE MOJIOMKH 3aMKa Ha BXO/IHOW IBEPH, IOBPEKAEHUE IBEPHBIX PYyUYEK U KOPO-
00K, MeOETbHBIX U MHBIX PyYeK;

— 3aCOpHI U MIPOTEUYKH B TPyOax KaHAIU3AIIWY;

— CACTEMaTUYeCKOe MOBPEXKJCHUE CAHTEXHUKH;

— IUCTaHIIMOHHOE HapyIIeHHe paboThl JEKTPUIECKON CETH, BHIOMBaHKE MPOOOK;

— JMCTaHIIMOHHOE HapyIlleHue paboThl TeJIeBU30pa, TeleoHa, paJuioNpUeMHNUKA, CTUPATTBHON
MalllMHbI-aBTOMAaTa, MUK POBOJTHOBOM MEYM, KOMITBIOTEPA;

— JIMCTAHIIMOHHOE YIIpaBJIeHE 3BOHKOM Ha BXOAHOU JBEPU U JIAMIIOUKaMU;

— CHCTEeMaTHuYecKoe M3MEHEHHE KayecTBa BOJIOIPOBOAHON BOBI, €€ HAIopa, TEMIEPATypbl,
KHCJIOTHOCTH, MOSIBJIEHHE TIOCTOPOHHUX IPUMECEN U 3aIlaXxoB;

— MOBBIIIEHNE IIIyMa 1 BUOpAIK TpH padoTe XOMOAUIbHUKA U CTUPATLHON MAIMHBI;

— M3MEHeHHe KauecTBa Oelibsl MOC/e CTHPKHU: BBICTUPAHHBIE BEIIM CTAHOBUTCS KECTKUM
Y MSTBIM, TPS3HO-CEPOTO WU TPSI3HO-TOYOO0TO 1IBETA;

— HeOnaronpusITHbIe U3MEHEHHe T0cyIe TIprUeMa JyIa: KOka ¥ BOJIOChl CTAHOBUTHCS JIMTIKMMU,
PYKH LIenymarcs; —

— IOMYTHEHHUE CTEKOJI Ha OKHAX B pe3yJIbTaTe pa3OpbI3rMBaHMsI IIEJIOYHOTO PacTBOPA;

— TOSIBJIEHNE B KBapTUpPE TIOCTOPOHHUX IMPEAMETOB, a TAKKe BEIleH, paHee BAMU BHIOPOIIICH-
HBIX.

7Kano0bl, BO3HHKaWOIINE B pe3yJbTaTe BO3/1elCTBHS TOPCHOHHBIM H3JydaTejieM:
2#a100bl Ha TIOCTOSTHHBIE OOJM B Pa3IMYHBIX YacTsx Tena. [Ipu oOcnenoBaHiy CrieranucThl HUKa-
KOW MaTojoruy He OOHapyxkuBaioT. [IpuurHa: TOPCHOHHOE OONTydYeHHE OpraHh3Ma B «MSTKOM»
pexKMMeE C TIPOSIBJICHUEM OOJIEBBIX OLIYIIEHUH B Pa3IMUHBIX OpraHax W3-3a Cria3MoB.

KanoObl Ha OONyveHre W JUCTaHIIMOHHOE BO3JEWCTBHE HAa OpraHW3M KaKUMHU-TO JIy4aMHu.
[TpuumHa: TOpCHOHHOE OOTYyYEeHHE OPraHU3Ma B «KECTKOM» peKMMe: MTHOBEHHOE TTOBBIIIICHUE TEM-
nepaTypbl KpOBHU, MOpakeHNe BHYTPEHHUX OPraHOB JIy4OM B MHUKPOBOJHOBOM JMara3oHe, Pe3Koe
TIOBBIIIIEHNE WA CHU)XKCHUE KPOBSHOTO JABJIEHUS, MBITOYHOE BO3ZEHCTBHE Ha OOJACTb TPYAWHBI
C UCTIOIb30BaHMEM (PU3MOTIOTMUECKUX PE30HAHCOB, MEKTPOpa3psiabl B 00JaCTh Cepalia, MOpakeHe
yZIapHOH BOJIHOM B 00J1aCTh TOJIOBBI U I1IEH, pe3KOe CHIKEHHE TeMIepaTypbl KOHEYHOCTEH, TICU-H3Ha-
CWJIOBAHUS U T. [I.

Kak 3amuTuThcsi 0T NICHXOTPOHHOTO BO3/1€HCTBHS
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Bcraet 3akoHOMEpHBIN BOITPOC: Kak OT BCEro 3TOro 3amuuiarscs? IleppocTeneHHon 3amron
SIBJISIETCS] TIPO3PAYHOCTh MHAWBU/IA, OCO3HAHHOCTh, Pa3BUTHE COOCTBEHHOTO MBIIIUIEHHUS], a HE TOTa-
KaHUA MHCTHHKTaM [57]. Takske UCIToNb30BaHe MUHUMAJILHOM 3auThl. IMITJIaHTHI CIIELIOB BCE eIe
JOCTaTOYHO IpyOble, MOITOMY IETUISTh MOTYT JajieKO He BCE TeJla U CJIOU, XOTSI MPOrpecc Ha MecTe
He crout. CrieioBaTesibHO, YeM OoJiee pa3sBUT U BHICOKOBUOPAIIMOHEH YeJIOBEK, TEM TPY/IHEE ero 3alle-
nuTh. OTKpPBITOE CO3HAHME, JTIOOOBb U PAIOCTh, YBaXeHUE K ceOe U APYTUM, YUCTOIUIOTHOCTb, JJie-
MEHTapHasi TUTMEeHA, YKiCTasi BOJA U MUTaHKE, TyXOBHbIC MPAKTUKH, BHYTPEHHUI TOKOW U TICUXU-
Yyeckasi CTaOMJIbHOCTD, & TaKXKe MHOTHE JAPYrue Belly MO3UTHBHO BIUSIOT HE TOJIBKO HA pa3BUTHE,
HO ¥ UMMYHHTET OT JIIOOBIX TICUXO9HEPreTHUECKUX MOKYIIEHHIA.

JJ1s1 onipeesieHNsI BPeJOHOCHOIO BJMSIHHS OTCJeKHBaiTe cBOM Mbicau . Eciu B Bac
Ha POBHOM MeCTe MOSIBIISIIOTCS pa3/ipaxkeHne, CTpax, arpeccus, MyTalTcs 1 3a0bIBaloTcst uaen (Jido
JIe3eT BCSAKUU Opel, BKIoYask YepHyXy, OPHYXY, MEJOBYXY M IPOYHE T0JI0ca C PyraHblo), HaUMHa-
I0TCS1 CUHJIPOMBI «BOMHA CBETa», HAIIMOHAIM3Ma, PACOBOTO ITPEBOCXO/ICTBA, pa3/ieIeHus Ha IpyT WK
Bpar, CBOW WJIM YyKOH, JKeJJaHhe JOKa3bIBaTh CBOI0 TOUKY 3PEHHS C NIEHOM Y pTa WK yIapuTh HECO-
[JIACHOTO coOece/IHNKA, HIIUTE MO/BOX.

To ke camoe Kacaercsi Upe3MEepHOro MOTpeOIeHus] U HaBSI3YMBOTO JKEJIaHWS KyMUTh (WM
YKPacTh) TOT WJIM MHOW MPOAYKT, OCOOEHHO M3BECTHBIX KOMIAHUI. HeT HIMuYero mocThIIHOro B TOM,
YTOOBI MOJTB30BATHCS KAYECTBEHHBIMU TOBAPAMH WJIHM YCIYTaMH, HO, €CIIM 9TH JaJieKO He HEeoOXO-
AMMBIE WM JIETKO 3aMEHHMMBIE BEIIM HAYMHAIOT BO3HOCHUTBHCS B PAHT MCTEPHUYECKOTO TMOKJIOHEHHUS,
JKEeJIAaHWH, UIYIIMX B HOTY C MOJIOW, U TeM OoJjiee MOKYMATCs 32 TPY 3apIliaThl B KPEAUT Ha MSATH
JIET, OCO3HAWTe BPEIOHOCHOE TOJKTIOUeHUE Tiepe]] TeM, KaK MOJTHOCTHIO CTaHeTe e€ HOBBIM PaboM.
Tak:xe peKkoMeH1yeTcsl CTaBUTh 3ALIUTHI IIEpe]] BXOOM B CYIIEpMapKEThI.

N koneuno xe crpax! M36aBbrech or Hero. [lepectanbre GosiThest Bcex M Bes. OcosHaiite
HaJIM4YKe mpoOJieMbl, popadoTaiite e€ B cebe M OTCTPAHUTECh, 3asIBUTE O HEMPUKOCHOBEHHOCTU
CBOEH BOJIM M JKMBUTE CBOEH KU3HBIO TaK, KaK 3TOro xkenaere. CTpax WILTIO30pPEH, OH HE MOXET BaM
HaBpeauTh caM 1o cedbe. Ho BOT mpobiembl, KOTOpbIe BBl Yepe3 Hero MpHUTSATUBAeTe B CBOIO pealib-
HOCTh, OY€Hb JIake MOTYT CTaTh peasibHbIMU. Ceituac yxe He Te BpeMeHa, KOrjia Mo3BOJIsIOCh (PU3H-
YEeCKU YCTPaHSTh HEYrOIHBIX, BAC HUKTO HE MMEET IMpaBa TPOHYTh, €CJIU BBl HE Jie3eTe Ha POKOH
B MaTpUYHbIe pa300pKH (B OCHOBHOM 3TO KacaeTcs MaTepUabHOTO MUpPA — MOJIUTHKH, (PUHAHCOB,
cyaeOHoM cucTteMsbl U T.11.). He BcTymaiite B OTKpbIThie KOH(JIUKTHI, TPOCTO UTHOPUPYHTE ar peCCUBHO
HACTPOEHHBIX ¥ OYHHBIX TPaXkJaH, COOMOIalTe MAKCUMAIbHYIO HEUTPAILHOCTh, HO M HE TTO3BOJISIATE
ceOe HMYEro HaBsI3bIBaTh. JKeCTKO npeceKaiite J1oOble MOMBITKY MAaHUITYIMPOBAHMSI, OCOOEHHO MOJI-
HBIMH Ceivac B Cpejie YILIbIX OM3HECMEHOB.

Bo3MmoxHbIe 330TepruecKue CriocoObl 3auTh [S7]: JIydlias 3aimra — 3T0 HarajieHue, eciu
€CTh WCTOYHWK, KOTOPBHI BO3JCHCTBYeT M Jlake «OOmaeT» Bac, MPOCTO MPOUIUTE MO CHHMpAIU
(110 YacoBo# cTpeJike) N0 ucrouHrka ¢ ManTpoir Om Hamax IlIuBas oOHyIeHME C IOKeTaHUEM CheCTh
BCE, UYTO OH BaM ITOCHIJIaeT.

B cratbe [60] IlleBpipeBa A.B, be3spykoBa B. I'., Kypoukuna B. ®., Aukuna A. . ®PI'VII
MOCKOBCKOro Hay4HO-UCCIIEJOBATEIbCKOTO PaIMOTEXHUUECKOIO MHCTUTYTA B KypHaJle: « TeXHoIo-
MU JIeKTPOMarHUTHOW coBMecTUMocT», M. Homep 2 (41), rox 2012, nan anami3 pador ®I'YII
MHUPTU B o61acTu co3nanusi cpeicTB paguod3jeKTpoHHOro nogasiaennst PII1. [Mpoananmmszu-
POBaHBI TEHJICHITUA U OCOOEHHOCTH Pa3BUTHS 3apyOeKHBIX CUCTEM U CPEACTB BOCHHOH CBSI3U.

B Poccumn BegyTcsi paboThl MO CO3/IaHMIO CHCTEMBl HAIIMOHAJIBHBIX CTAHJAPTOB B OOJIACTH
3aMThl MH(pOPMAIMKA OT MpeJHAMEPEHHBIX IEKTPOMAarHUTHbIX Bozaencteui (1110 DMB). Ilpu
denepanbHOil Cyk0e MO TEXHUIECKOMY M KCITOpTHOMY KOHTpomo PO (PCTIK) copmupoBan
TEXHUYECKUU KOMHUTET IO CTAHAAPTU3ALMYU «3aIuTa uHPOpMaIm». ITUM KOMUTETOM pa3pada-
THIBACTCS TeJieBasi crucTeMa cranaaptoB 1o 3amute oT [1]1 DMB. Jlokiaasl o cocTossHUI0 padoT
o cranaaprusanuu B oonactu [1]] DMB perynsipHo genaior Ha cuMozuymax o SMC.
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Takum oOpa3oM, co3jaBaeMasi CUCTEMa HAIlIOHAIBHBIX CTaHIAPTOB IO 3aliuTe MH(pOpMa-
[IUM OT MpeJHAMEPEHHBIX IEKTPOMArHUTHBIX BO3/IEHCTBUI, OTKPHIBAET IMPOKHE MEPCTIEKTUBBI 151
MPAKTHUYECKOTO PEleHus] BOIMPOCOB MOBBIIIEHUsI 0e30MacCHOCTH MH(POPMAITK 1 0OBEKTOB UH(OP-
matuzaiuu B Poccutickoit deneparum.

OnuH 13 3(PEeKTUBHBIX CIIOCOOOB — OMO3K paHrpoBaHue [65]. PyKu Kak10ro U3 HAC U3ITyYaloT
BOKPYT ceOsl TEIJIOBOM MOTOK, KOTOpsIi B 100 pa3 mpeBkiliaeT HOPOroByI0 YyBCTBUTEIBHOCTD KOJKH.
Bo3sneiicTBys 1aIoHsIMU Ha OMOJIOTMYECKH aKTHBHBIE YYACTKU MOBEPXHOCTU KOXH, JIIOOOH MOXKET
YJIyUIIIUTh COCTOSIHME CBOETO 3/10POBbSI.

Ho pyku MoOryT He TOJBKO JI€YHTb, HO U SKPAHHPOBATH M3JIy4YeHHe, HAIIPABICHHOE
Ha YeJIoBeKa. DTO MOXKHO JIeJlaTh KaK KOHTAKTHBIM, TaK M OECKOHTaKTHBIM MyTeM. Hano onpenenuts
TOYKY BO3/ICHICTBHSI U TIPOBECTH HAJ1 HEH JIaJoHbI0. VT MPOCTO MPMIIOKUTD J1aJI0Hb K 9TOMY MECTY.

WNupvBuayanbHble SKkpaHupyolme u3aenus [65].

Cy1iuectByer Ba BUa MaTepHaJIoB, SKPAaHUPYIOLIMX HAIIPABJIEHHOE HA YEJIOBEKA U3JIyUeHUE:
MeTAIN3HPOBAHHAS TKAHb M MeTAJUIM3MPOBAHHAS MJIEHKA.

3ammuTe SKPaHUPYIOIIUMH U3/IETUSIMU MOAJIekKAT KU3HEHHO BaKHbBIC OPraHbl, a TAKKE OpraHbl
Y TKaHH, 1IeJIeHAIIPaBIEHHO TIOPaKaeMble C IIeJIbI0 HapyIIeH!s UX (DyHKIMI — KOJIEHHBIE U Ta300e]1-
pEHHbIE CyCTaBbl, TMM(paTHIeCcKue Y3kl (0COOEHHO B MOAMBIIIEYHON OOJIACTH), OTIEIbHBIE KPOBE-
HOCHBIE COCY/IBI.

Pa3paboTaHo MHOKECTBO MOIIHBIX KOMITBIOTEPHBIX ITPOrPaMM, MPU TIOMOIIM KOTOPBIX MOKHO
M30aBUTHCS OT BPEIHBIX MPUBBIYEK U HABSI3UMBBIX CTPAXOB, YIyUIIIUTh 3/I0POBbE, PA3BUTH MOJIE3HBIC
Ka4ecTBa XapakTepa, YCUJIUTh padoTy MO3ra, PelIuTh MCUXOIOTHUECKHe POOIeMbl 1 MHOTOE, MHO-
roe japyroe!
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Pdu3uka npoiecca

[cnXOTeXHOIOTUH MO3BOJISIOT JICYMTh CAMBIE PA3IMYHbIE TICUXUYECKUE U ICUXOCOMATUIECKHUe
3a00JieBaHus1, BO3BpAIaTh K HOPMAJILHOW KU3HU aCTMATHKOB, SMUJIENITUKOB, AJIKOTOJIMKOB, HAPKO-
MaHOB, QJIEPIUKOB U IPYTUX OOJbHBIX.

MO’XHO TakXke «BBITACKMBATbh» U3 KA3MHO WM U3-32 KOMIIBIOTEPOB 3a00JIEBIIIMX UTPOMAHHEH,
BO3BpAIlaTh CBET/IBIA pa3yM IOMABIIMM B MAyTUHY CEKTH [49]. YHUKaTbHOCTh METOOUK B TOM, UTO
OHH TIO3BOJISIIOT MUHOBATh KOHTPOJIb CO3HAHUS 32 CUET OBICTPOTHI MPOXOXKACHUS 3aJaHHON MH(MOP-
Mallii 1, TAaKUM 00pa30M, BECTH MPSIMOU TUAJIOT ¢ TIOACO3HAHMEM YeJIOBeKa, Iie U XPaHsTCs NpH-
YMHBI BCEX HAIMX Mpo0JieM, MHOTMX OoJie3Hel, Oe/l U mevasiei.

OCHOBHBIMH HalpaBJICHUSIMU HUCCIIEIOBAHUI TICUXO9KOJIOTUH C TPUMEHEHUEM KOMIbIOTEP-
HBIX ICHXOTEXHOJIOTHH SIBJSIIOTCS IICUX030H/1MPOBaHNe U MCHXOKOPPEKIHsL.

K ncuxoTpoHHOMY OpykHI0 OTHOCATCSI TOPCUOHHBIE TeHepaTopbl, CBY-reneparopsl, J1a3epsl,
aKyCTHUecKas anraparypa, MUKpPOBOJTHOBAsS anmnaparypa. JTo CTallMOHApHbIE W TIepEeABUKHBIE CTaH-
M, HAaXOAsIHecs: Ha 3emiie U BbiBelleHHble B KocMoc. B IICUXOTpOHHOM OpY:XKUM MCHOJIB3YIOTCS
(uzryeckre CBOMCTBA OKPYXKAIOIIEH Cpelpl, XUMUUYeCKHe U razoo0pasHble cpenactBa [66]. Cgo-
KyCHPOBaHHBIE BUMbI U3TyUeHUN Oe3 TIOMeX U, He Tepssl 3aJlaHHOW MOIIHOCTH, CBOOOIHO MPOHU-
KaloT uepes JTo0ble TPerpajpl U ¢ BBICOKOH TOYHOCTHIO IOPAXAOT BRIOPAHHYIO KEPTBY Ha JIIOOOM
paccrosinun. Bo3zzieiicTBre OCylIecTBIsSeTCsl Ha KJIETOYHO-MOJIEKYJISIPHOM YPOBHE METOJIOM TICHXO-
(usnyeckoit 06pabOTKe MO3ra M OpraHM3Ma YesloBeKa IO MPUHIMIY ACCOLMATUBHOTO U HEHpO-
JIMHTBUCTHUYECKOTO TICUXOMPOrPAMMUPOBAHUSI C UCTIOIb30BAaHUEM PaJHOAKyCTUIECKOro 3deKTa
Y AMCTaHIIMOHHOUN ToOMOrpaduu.

[TcuxorponusiM kKoMmILiekcoM yrpasisieT Cynep-9BM u mrat oneparopoB. KommbiotepHoe
TICUXOIPOTrPAMMHPOBAHKE TTPOU3BOIUTCS M0 CXEME: OMepaTop-KOMIBIOTEP-KepPTBA U B 0OpaTHOM
TMOCJIE/IOBATENILHOCTH: JKepTBa-KOMIMbIoTep-orepaTtop. OOMeH MH(pOpMAIK MO0 Ha3BaHHOW CXeMe
HOCHUT Ha3BaHue — 6uoodparHas cBs3b (BOC). Bo3neiicTBre, oka3biBaeMoe Ha uesloBeKa, MOKET OCY-
IIECTBIIATHCS B TIOJIOKUTEILHOM, OTPULIATETIBHOM WJTH HEUTPabHOM pekume. JIyueBbie KOMITOHEHTHI
OPYKHsI MOTYT U3MEHSTh MOKa3aHUsl MPUOOPOB M XUMHUYECKHE PEaKIMH, YTO TO3BOJISIET TEPPOPH-
CTaM JJIUTENIbHOE BpeMs n30eratb pa3o0iaueHust U HaKa3aHusl.

B Coerckom Coro3e UCIONb30BajICAd U TaK Ha3bIBAEMBbIil «CETEBOW» METOJ, IICUXOTPOHHOTO
BO3/IeiicTBUs Ha Hacenenue. [Iporcxoanino 3to B 1980-1990-x ropax. A B 1993 romy ObUTH PaCKPBITHI
TEXHUYECKHE OCOOEHHOCTHU TAKOTO BO3/ICHCTBUSI. B OCHOBE METOIMKY BO3/IEHCTBUS JIEKAIO OTKPbI-
THe MuXxaijioBCKOro, KOTOphil B Hauajle MPOIUIOr0 BeKa YCTAaHOBHJI, YTO OIpPE/EICHHbIE KOM-
OVHAIIMM TEKTPOMATHUTHBIX UMITYJIbCOB JUTUTETILHOCTBIO B HECKOJIBKO CEKYH[I, KOTOpbIE MOBTOPSI-
I0TCSI C OMpe/IeSIEeHHON YaCTOTOM M TPAHCIMPYIOTCS HA ONPE/IeNIeHHO!N YacTOTe, BIMSIOT HA OT/IEIbHBIC
YaCTH FOJIOBHOTO MO3Ta, OTBEYAIOIIME 32 SMOIIMOHAIBHOE COCTOSIHUE M pa00Ty BHYTPEHHUX OPTraHOB.
B coBetckoe BpeMs ICMXOTpOHHAsI 00padOTKa HAaceJIeHH I IIPOBOIIIACH uepes Tesie(hOH, OCBEIICHHUE,
TeJIEBU3MOHHBIE AaHTEHHBI, PaIMOCETH, CUTHAIM3AIMIO. B pesynprare y MHOTHX JTofel HaOMooamch
HEeoOpaTHMBbIE YBEUbsl, & CPeM TOKUIIBIX JIIOAEH — MpexaeBpeMeHHble cMepTH. Kpome Toro, Hepen-
KMMH OBUTH CITy4au, KOT/Ia JTIOM OCTaBJISUTA CBOM KBAPTUPBI M CTAHOBUJIMCH OoMkamu [68].

Bort kak packpsiBaet (pu3uky nponecca resepai-maiop KI'b-®Cb Bopuc Koncran-
TUHOBUY PaTHukoB [68]: «Iloxanyiicta, BOT sl BaM NMpUBeAy LIATATy U3 OJHOTO CEKPETHOTO JIOKY-
MeHTa 1oj, Ha3BaHueM «CrpaBka B OTHOIIEHMM NoTeHIuaibHbIX yrpo3, KI'b CCCP. Ilanka non
HOMEPOM TaKUM-TO: «[ [pHHITUIT JUCTaHIIMOHHOTO BO3/ICHCTBUSI HA YeJI0BEKAa IICUXOTPOHHOTO reHepa-
TOpa OCHOBAaH HA Pe30HAHCe YACTOTHBIX XapaKTePHCTHK YeJIOBeYeCKHX OPraHoB — cep/ua,
N0YeK, mevyeHu, Mo3ra. Kaxplii yesioBe4ecKuil opraH UMeeT CBOI0 YaCTOTHYIO XapaKTepHCTHKY.
W ecnu Ha TOW XKe 4acTOTe Ha HEro BO3JEWCTBOBATH JIEKTPOMATHUTHBIM M3JTyYeHHUEM, TO OPraH
BXO/JUT B Pe30HAHC, B pe3yJbTaTe Yero MposiBIIsSeTCs WM OCTpasi cepAevHasi HeAOCTATOYHOCTb,

61



A. MaranuesB. «[Icuxot POHUKA — YIIPABJICHUE CO3BHAHUEM, CPABHEHHUE C TEXHOJIOTMAMU OPEBHUX LBWIA3ALIAN»

WM TIOYeYHas1, WA HeaJIeKBaTHOCTD NoBefeHus. Kak nmpaBuio, ObIOT M0 HauOosiee 0ciadbIeHHOMY,
OoJie3HEeHHOMY OpraHy. B psife ciiyuaeB MOXeT HACTYIHTh U JIETAILHBIA UCXOIT».

[Ncnxo30HaMpPOBaHKE IO3BOJISIET ONPEAETUTh ICTUHHOE OTHOIIIEHUE CYyObEKTa K TEM WJIH UHBIM
cepam JKU3HU U JIeSITeTbHOCTH, TOMYyYUTh OTBETH HA CaMble pa3Hble BOIPOCH. TakuM 00pazoM,
MOXHO 0€30IMO0YHO BBISIBUTH, HE CKPBIBAET JIM YTO-HUOYAb YENOBEK, HET JIU Y HEro OMacCHBIX
IJ1s1 OOILECTBA MM JIJIS €70 3/10pOBbsi CKJIOHHOCTeW. Ha ceropHsIHui [eHh NCMX030HIMPOBaHHE
sIBJIsIeTCsI Han0oJiee TOYHBIM HHCTPYMEHTOM HCCJIeJ0BaHNsl NICHXUYECKOH /1esITeTbHOCTH
YyeJioBeKa.

ITaccBHBIM BHJOM IICMXOTPOHHOI'O OPYKMs MOXKHO cuuTarh co3naHHylo B HMM kommnbio-
TepHYI0 NCUX0TexHoJaorurw «Mind reader» («mallHJa puaep»), 4TO MOXKHO TEPEBECTH Kak
«4HTAJKA MbICJel». 32 COPOK MUHYT paOOTHI 3TOM CUCTEMBI C Y€JIOBEKOM MOXKHO JOOBITh U3 €ro
MO3ra CTOJIbKO MH(POPMAIIMH, CKOTBKO OTIBITHOMY TICUXOAHAIMTUKY YAACTCS TIOJTYYHUTh 32 TPH MeCsIIa
eXeTHeBHBIX Oecesl.

— A 4YeJIOBeK MOKET 3alIUTUTLCS OT TAKOTO BTOP;KEHHS B €70 MO3T?

CynepkomnbioTep, crosimuii Ha croje B. CMupHOBa, ObLI COCOOEH BBIY:KHBATh
uHp opMaIUI0 U3 NOACO3HAHUSA . A TIOCO3HAHNE HE KOHTPOJHMpPYeTcs co3HaHueM. Yero uenoBek
HE OCO3HaeT, TO OH U HecrocoOeH 3ammTuTh. [IpuyeM uH(pOpMAaIMIo, JOOKITYIO U3 MOACO3HAHUS,
YeJIOBEeKY HH B KOEM Cllydyae He COOOIIA0T: OHa CIiocoOHa ero youTs. He ¢purypaibHo, a OyKBaIbHO —
OCTaHOBUTH paboTy cepla.

['maBHOE, YTO € TOMOIIIBIO TICUXO30HAMPOBAHHUS YAATIOCh OOOMTH CaMOT'0 IJIABHOTO «IIEH30pa» —
YeJIOBeueCKOe CO3HAHKE, TICUXOJIOTMYECKHUE 3aIIUThI, KOTOPBIE BKJTIOYAIOTCS BCAKHIA pa3, KOrjaa 4eso-
BEK OCO3HAHHO OTBEYaeT Ha BOIpPOCH uccienoBaress. IIpu npoBeeHNH NCUX030HUPOBAHUS
BOIIPOCHI 33/1aeT KOMIbIOTep. OH «JI0MpalBaeT» MOACO3HAHNUE YeTOBEeKa Ha SI3bIKE MOHSATHOM
TOJIKO UM JBOMM. TEeXHOJOTHUsI MOCTPOEHa TaKUM 0O0pa3oM, YTO YeJOBEK MOXKET U He TOIo3pe-
BaTh O MPOBOIUMOM HaJl HUM «JIOTIPOCOM». [Ipruem, Mmojco3HaHMe YeloBeKa OTBeYaeT Ha BOMPOCHI
TOJIBKO YECTHO — OHO HE YMEET JITaTh.

JlaHHble 00padaTHIBAIOTCS IMyTEM MaTEMaTHYECKOro aHAJIN3a MO CIOXKHOW CXeMe, YUUTHIBAIo-
11 MepapXHIo MPeINOUTeHU S MAIMEeHTa, BbIIENSs Te TOBeJEeHYECKUE PEaKIiu, KOTOPbIEe B COOTBET-
CTBUM C 33IaHHBIM aJITOPUTMOM JOCTOBEPHO OTJIMYAIOTCS OT OCTAJIBHBIX B TIOICO3HAHUM M TIOJIEKAT
Koppekuuu. VX 3HAYMMOCTb ISl IMYHOCTA MOXKET OBITh TOYHO M3MepeHa. ABTOMaTHuecKasi oOpa-
O0TKa TO3BOJISAET YCKOPUTHh OOCTIe[JOBaHMe M MHTEpIpeTaluio JaHHbX. KomMnbioTep 000061maer
peaknuy Mo3ra, OTBEThl U3 MOACO3HAHMS, M Bpau 0oJsiee OTYETIIMBO TIOHUMAET, Yero XOueT Yeso-
BEK, 4ero OOMTCs, OT 4ero crpagaer. Bo3HukaeT HOBas 3a1auya — HEraTMBHBIE MOTHBBI ITPUTITYIIINTh,
TMIOJIOXKUTEJbHBIE BCUECKH MOAJepKaTh. PeKoMeH 1Ay KOAUPYIOTCS Ha ayAMOBU3YaITbHBIN WITH aKy-
CTUYECKUI HOCUTEIb. [ICMX030HANPOBAHUE CETO/IHS yXKe HAXOAUT IUPOKOE MPAKTUIECKOe TTpUMe-
HEHUe.

Cerognss HUN ncuxoTexHOJOTUi NMpeajaraeT K nNpo/aaske KaJpoBbIM CJIyK0aM npe/-
NpUATHI ¥ OpPraHu3alnuil annapaTHO-NPOrpaMMHbINl KOMILIEKC, OCHOBAHHbIII Ha MeTo/e
NCUX030HAUPoBaHusi. OH MO3BOJISIET BBISIBUTH JIUIA, CKIIOHHBIE K YIIOTPEOJEHUIO JIKOTOJIsI, Hap-
KOTHKOB M aCOIMATbHOMY TIOBEJICHHIO, a TAK)Ke MMPOBEICHUS OIIEHKU TICUXUYECKON chephl COTPY-
HUKOB MCIPABUTEbHBIX YUPEKASHUIN, aBUAIMIOHHOTO MEPCOHANa U T. [I.

[NcuxokoppeKius MO3BOJISIET YIPABJIATh COCTOSIHAEM U MOBEICHUEM YeJIOBEKa. pa3padOTaHbI
CIEy0IIMe METO/Ibl ICMXOKOPPEKIUHU:

- aKyCTHYeCKasi WM ayAHOTICUXOKOPPEKIIMS — 3aKOAMPOBAHHBIE CJIOBA, T1eJIble (hpasbl 3aKJia-
IBIBAIOTCS B ayAUOPS/I, KOTOPBIH YeJIOBEK MPOCIYIINBAET;

- BUJICOTICUXOKOPPEKIIUS — 3aKOAMPOBAHHBIE 00Pa3bl, CIOKETHbIE KAPTUHKY ¥ CJIOBA 3aKJIa bl
BaIOTCS B BUICOPSI, KOTOPBIA OH TPOCMATPHUBAET.

Texnonorust 1. B. CmupnoBa [49] ocHOBaHa Ha KoauMpoBaHuu uHdopmaiuu. Mapopmanst
ObL1a ompeeeHHbIM 00pa3oM 3aKOIMPOBaHA M MUKIIMPOBAHA: B HEH C TIOMOIIBIO CIIEKTPATbHOTO
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peoOpa30BaHMs PEUeBOr0 CUI'HAJIA UCKAKAJKCh 3BYKH PEUr, OITHOBPEMEHHO 3ByYajia Pelakcupyo-
I11ast My3blKa, MEpLAIY JUTMHHbBIE CTPOKH LU(P, MOIJIA BOSHUKATh PA3IMYHbIE 00pa3bl U T. [I.

ABTOpP 3TOM KHUTH, ANlekcaHap MaTaHieB, B CBSI3U ¢ KOAUPOBaHUEM UH(POPMAITIH, BCIIO-
MUHaeT TeopemMy KoTenbHuKOBa. DTO OTKPHITHE B PAAMOTEXHUKE MO3BOJISIET 3aMEHSATh CILIOIIHOW
CUI'HAJI Ha UMITYJIbCHBIN WJIM KOIMPOBAHHBIN, HO ITPU OIPEJEIeHHBIX TapaMmeTpax. Kpome Toro, Bo3-
MOXHO IIpUMeHeHue rpeodpazoBanue Pypbe Bo BceM Mpoliecce.

B 310T «11lyM» BHOCHTCSI KOppeKTHUpyolas WHMOpMalus, KOTopas BO3AEUCTBYET TIOMUMO
BOJIM YeJIOBEKa Kak Mpu ryookoM rumHo3e. Kak roBopmi cam Mrops CMUPHOB, OHM MCXOIVJIH
U3 TOTO, YTO «UEJIOBEK M JII00asi O0Xbsi TBAPh — ITO MPEXKAE BCEro CrycTok nHpopmanum». Koraa
YeJIoBeK OO0JIeH, 3HAUUT, y Hero MOBpekIeHa KaKkasi-To 4acTh 3Toi MHpopMarmu. C MoMoIbio KOM-
MBIOTEPHOTO MICUXOCEMAHTUYECKOTO aHAJIN3a MOXHO Y3HaTh, YTO MMEHHO HApYyLIEHO B IICUXUKE
Y TI0YeMy, ¥ IPOBECTH MCUXOKOppeKIuio. [Icnxokoppekiws cyryoo uHauBuayaibHa. Camblil CI0K-
HBI ¥ OTBETCTBEHHBII MOMEHT — 3TO cocTaByieHue (palyJibl, TO €CTh TEKCTa BHYIIEHUS, KOTOPHIH
MOET COCTOSITh MHOTJa BCErO U3 OIHOT'O CJIOBA U JUIUThCS 1O BpeMeHU Beero 4 mu 7 cekyHna. [Torom
(abyity KOOMpPYIOT B MY3bIKY WJIM IIIYM, 3alMCHIBAIOT Ha ayauokaccety wim CD-DVD. Cocrasienue
OJIHO¥M MHIMBHIYaJIbHOH (paOyJibl 3aHUMAET OKOJIO IIECTH YACOB — BECbMa XJIOTOTHBIA M OTBETCTBEH-
HBII Tipouiecc. BuiHO, MOTOMY Tak Majo CIOCOOHBIX CHEHHATMCTOB, YTOObI OTBAXKUTHCS HA TAKYIO
TOHKYIO ¥ KPOTIOTJIMBYIO padoTy. [la 1 0TO0p oueHb cypoB: U3 38 KaHIUJATOB, IIPOBEPUB UX KPOME
MPOYEro M Ha CBOEM «JeTeKTope Mpasabl», V. B. CMupHOB octaBui Tojbko ABoux. [Ipu cocras-
JIEHUM TEKCTa BHYIIEHUS YYUTHIBAETCS MEHTAJIMTET KOHKPETHOM JIMYHOCTH, POJHOM SI3BIK U Aaxke
BepoucroBeaHue namnventa. Ho riaBHOe — 3TO HAWTH KITIOYEBBIE CJIOBA, KOTOPBIE OYIyT IeCTBOBATH
Ha nozico3Hanue. CD-DVD, noarotosneHHbIe A4Jis1 KaXKJI0T0O MallMEHTa WHANBUIYATIbHO, MOKHO CITy-
11aTh JOMa U Jaxe BO BpeMsl CHa.

Bocnonb3yemcsi 4yTh HayKOOOpa3HbIM, HO BEChbMa JIETAJIbHBIM OINMCAHUEM ICUXOTPOHHOTO
opykusi: «B nmprKiaHOM BapraHTe Ha MEpPBOHAYAIBHOM STare CKPhITHOM 00paOOTKH YeIOBEUECKOTO
Marepraia HCHOJb3YITCS 3JIeKTPOMAarHuTHbIe, 3BYKOBble 1 TOPCHOHHbIE U3JIy4eHHs 1JIs
N0JaBJICHNSI BOJIU YeJ0BeKa K CONPOTHUBJEHMIO , TPOTUBOJIEHCTBUIO, HEIIOBUHOBEHHUIO, a TaKXke
JUTsl yMEHBIIIEHH S 3allIUTHBIX CBOMCTB MMMYHHOU cucTeMbl. Ha cienyloiiiem atane uaer crenyaibHO
NoI00paHHOe [Tl AAHHOTO YeJIOBEYECKOT0 MaTepruaia HeMpOIMHIBUCTHYECKOE TIPOrpPaMMUPOBAHHUE
HJIII — 30MOMpoBaHue co CrienUaabHON METOAUKON KOPPEKTHPOBKH MOOOUHBIX (akTOpoB [48].

YacroTtsl pe3onanca Illymana coBnajgalT ¢ yacToTamMM MO3ra, UYTO CBUIETEIbLCTBYET
O MEPBUYHOM CBSI3U KUBBIX CYLIECTB ¢ 3eMJIEH. DTO HEYJUBUTEJILHO: HALIM TeJla POXKIEHHBI U (op-
MHUPOBAJIACh HA 3TOM IUIaHETe, IIO3TOMY M 4acTOThI €€ /17151 Hac poaHble [43]. I3BecTHO Tak:ke, 4To
npy aOCOJIIOTHOM COBITAJICHUH YacTOTHI pabOTHI MO3Ta ¢ yacToToi pe3oHaHca lllymana, BeiencTue
cBs13u ¢ Marepbio-3emiield, 4eJoBeK, MOMUMO CAMOUCIIETICHU I, TTOTyvaeT Psil APYTUX CIIOCOOHOCTEH.
CambIMM SIpKHME U3 HUX SIBJISIOTCS TeJIeKHHe3 U SICHOBH/ICHHE.

7KuBble OpraHm3Mbl Upe3BbHIYaiHO YYBCTBHTEJbHbI K K0JI€0aTeJbHbIM BO3/eiCTBUSIM
Pa3JIMYHON NPUPObL. ITO MOTYT OBITh 3BYKOBbI€, JI€eKTPOMArHUTHbIE HJIM KOMOHMHUPO-
BaHHbIE Bo3jeiicTBHsI. YenoBeueckoe yxo BocnpuHUMAIOT KojteOanus ot 20 ' o 20 kI'n. MHo-
rve XKMBOTHBIE JIETKO BOCIIPUHUMAIO Oosiee HU3KME YaCTOThI, HarpuMep codaku, cabimar ¢ 12 I,
OpnHako HambOosee MHTEPECHBIMU CBOMCTBAMHU OOJIAIAI0T HU3KOYACTOTHBIE MH(PA3BYKOBbHIE KOJE-
0aHMs M3-32 UX MOIIHOTO BO3JEHCTBUS Ha YEJIOBEYECKUI OpPraHu3M. Yxke JaBHO M3BECTHO, UTO
JIIO0OIH OpraH 4eJIOBeYeCKOro TeJa MMeeT CBOI0 PEe30HAHCHYI) YaCTOTy, NPU KOTOPOH
BHeIlIHee MYyJbcHpYIomee nH(ppa3ByKoBoe JaBjieHUe BbI3biBaeT OueHnnsi. Yacrora pe3o-
HAHCOB OT/IeJIbHBIX OPTaHOB PA3JINYHA 1 00BLIYHO Je:KUT B uHTepBaJje oT 4 10 10 I'u. Cymie-
CTBYIOT OT/I€JIbHbIE PE30HAHCHBIE YACTOTHI AJIs1 CEpALa, IEYEHH, JIETKMX, MO3ra U TaK IS KakJ10ro
OpraHa 4YeJIOBEYeCKOro Tejla U JJaXke OTAENbHbIX TKaHel. B 3aBUCMMOCTH OT aMIUIMTYbl MHTEHCHB-
HOCTH KOJIeOaHUi OHM MOTYT OKa3bIBaTh PA3IMYHOE ACHCTBHE Ha OpraHu3M uesoBeka. Crnadbie BO3-
JEWCTBYUSI TAKOTO POJIa BhI3BIBAIOT TOLIHOTY M T'OJIOBOKpYykeHHUe. MolIHbIe — IPUBOIAT K cMepTH [42].
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MHoroseTH1e IKCIePUMEHTHI 110 U3YYEHUIO BIMAHUSA NOJIEN pa3IMYHOM IPUPO/IbI HA TOJOMbIT-
HBIX )KMBOTHBIX, B KOTOPBIX Y4aCTBOBAJ U aBTOP CTaTbH, MPOBOAMJIMCH 1OJ 3rujon Akanemun Hayk
Y HOCHIM (DyHIAMEHTAJIbHBIN XapakTep. M3yuanuch camble pa3iuyHble acleKThl POoOIeMbl, B TOM
yKciie MEJULIMHCKUE, (papMaKoJIorMueckue u ap. B onbitax Haj )KMBOTHBIMU NPUHUMANIN Y4acTHe
CIIEIUATICTHI CAMOTO PA3IMIHOrO Mpoduist: OMopU3nKu, Meauku, (PU3UOIOTH, OMOXUMUKH, TTPO-
IPaMMUCTBI, (PU3UKU-ONTUKH, CHIELIMAIKCTHI 110 CO3JaHUI0 KBAHTOBBIX T€HEPATOPOB U MHOTHE IpY-
rue.

Ha noponbITHBIX ;KMBOTHBIX BO3JEMICTBOBAIM CAMBIMU Pa3IMYHBIMU BUIaMU U3y4yeHun. Uzy-
4aJIOCh BO3JIEWCTBUE HE TOJIBKO OT/EJIbHBIX BUJIOB MOJIEH: JIEKTPOMArHUTHBIX,, SJIEKTPOCTATUYECKHUX,
3BYKOBBIX U JIp., HO U pa3inyHble UX KoMOMHanuu. Kpome Toro, 6bUiM OYeHb BaKHBI ONpe/esieH-
HBIE MX MapaMeTpbl: THTEHCUBHOCTb, MOAYJISLMIO, JUANA30HbI YACTOT CJIeJ0BAaHHUS UMITYJIbCOB
U onpenenennass ux gasza. bruio 0OHapyXeHO, YTO TIPU OMNpeAeIeHHOW KOMOWHAIMK BO3JEH-
CTBUI HACTYIAET MapaJIny ;KUBOTHBIX, Ipyrue MOIU(pUKALIMK YCIOBHUI BO3IEHCTBH S BBI3bIBAIOT Y HUX
(busHoNIOrMuecKnii pe30HAHC OTAEIbHBIX BHYTPEHHMUX OPTaHOB, YTO OOBIYHO OKAHUYMBAJIOCh CMEPTHIO
[42].

OnbIThl Ha JIOJSAX, KOTOpbIE IIMPOKO MPOBOAWIMCH B MOcCnenHue AecATwieThss XX Beka
10 BCEMY MUPY, TaKKe€ CBUIETEIbCTBOBAINA O TOM, YTO JIEKTPOMAarHUTHOE U3JIyUYeHUE U HECIIbIILIU-
Mble UH(PA3BYKOBbIE KOJNEOAHUSI CIIOCOOHBI BIMATH Ha TICUXUKY Y€I0BEKa, BbI3bIBAsi UYYBCTBO yXKaca
wm onerieHeHus. Bo3aelicTBue nH(Pa3BYyKOBbIX KOJe0aHNil onpe/ie/IeHHOI YacTOThI PHU-
BOJUT K CepJleYHbIM CIIa3MaM M Jake K 0CTaHOBKaM cepana. OnpeneneHHas 4acToTa U UHTEH-
CHBHOCTb BHEIITHETO IOJIs1 N30MPATEIbHO BHI3BIBAIOT CITIa3Mbl CAMBIE PA3TMYHBIX OpraHoB. O cOOeHHO
3(phpeKTUBHBI KOMOUHAMU PA3JHYHBIX MoJel. B 3ToM ciydae HaOM0daeTCA CHHEPrU3M
OTJeJIbHBIX BO3/1eHCTBHII, TO €CTh HX B3anMHOe ycuieHnne. Hekoropsie (papmakosornueckue
BEIIECTBA B ONPEAETIEHHON CTENEHN MOTYT IPEAOXPAHATh OPraHU3M OT BO3JEHCTBUS ITUX IMOJIEW
1 JJake CIIoCOOCTBOBATh BOCCTAHOBUTEIIHHBIM ITPOIIECCAM IOC/IE OKOHYAHHS STHX BO3IEHCTBHIA.

DneKTpoMarHUTHbIE KOIeOaH 1 CIOCOOHBI TAKKE BIUSTH Ha ICMXMKY, BBI3bIBASI YYBCTBO yXkKaca
w1 oneneHenus. Hanpumep, npu coBnajeHnn 4acToThl CJeJ0BaHNSI HMILYJIbCOB BHENIHET 0
3J1eKTPOMArHUTHOIO IOJISI C YacTOTOM ajab()a-puTMa MO3ra MOKHO BbI3BIBATh Yy KMBOT-
HOT0 yTHETEHHOE COCTOSIHNE, U JJasKe NPUCTYNbI 0e3yAep:KHOro cTpaxa. DTU U3TydYeHHs pas-
JIMYHOM MPUPOABI BbI3bIBAIOLIME 3(P(PEKTH BO3AEUCTBHS HA IICUXUKY Y€I0BEKa U3BECTHBI M0/ Ha3Ba-
HUEM MCUXOTPOHHBIX [42].

MHorouucieHHbIe HayYHbIe UCCIIeJOBAHK ST BO MHOTHIX JIAOOPATOPUSIX MUPA MOKA3a7 i BO3MOXK-
HOCTb KOHTPOJIMPOBAHUSI C MOMOILBI0 T€HEPaTOPOB NEKTPUUYECKUX IOJIEN MBIIIEYHBIX BUKEHUN
YeJIoBeKa U ero SMoLuii 1 iecTBuil. OTpaboTaHbl METOMKH, C TIOMOIIBIO KOTOPHIX MOKHO YCbII-
JISITh NMANMEeHTOB, BHYIIATh UM JI00ble MBICJIH, BHEJAPSTHCSA B KPATKOCPOYHYIO M /100~
CPOYHYIO NaMsITh. KpoMme Toro, BO3MOKHO Takke B KpaTyaiiiie CPOKU BHIpadaThIBaTh Y HUX HOBBIN
Ha0Op HABBIKOB U CTHPATh CYLIECTBYIOIHE , TO €CTh, ITPOIIE TOBOPsI, YOMPATh HAKOTUICHHBIHN K13~
HEHHBIN OIBIT U 3aMEHSATh €r0 HOBBIM, HEOOXOIMMBIM KCIIeprMeHTaTopaMm [42].

B rnaBe «IIpomecc OMOIOrMUECKOro KOHTPOJs» HccaenoBaten [42] mucamu O co3gaHuM
TAKOTO JEKTPOMATHUTHOIO MCTOYHHMKA SHEPrHH, C MOMOIIBI0 KOTOPOrO MOXHO OyIeT KOH-
TPOJIMPOBATh MBIIIEYHbIE JBUKEHUS YEJIOBEKA, €ro SMOLMM (a 3HAUUT, U JIEHCTBUS), YCHIILIAThH €T0
Y BHYIIATh €My JII0Oble MBICJIU. DTO U3TyUeHUE CIIOCOOHO BO3AEHCTBOBATh HA KPATKOCPOUHYIO
Y JIOJITOCPOYHYIO MaMsITh, a TAK)KE B KpaTyauIliie CPOKU BhIpaOaThiBaTh Y HEr0 HOBBI HAOOp HaBbI-
KOB M CTHPATh CylIeCTBYIOIIHE, TO ECTh, IPOIIIE TOBOPsI, yOMpaTh HAKOTIJIEHHBIN KU3HEHHBIH OTBIT
Y 3aMEHSITh €ro HOBBIM, HEOOXOTUMBIM HEKMM «KYKJIOBOJIAM>.

Jlutb B cepepuHe 70-X rogoB OOIIECTBEHHOCTh y3HAJIA O TPUALIATMICTHEN WCTOPUHM STHUX
CTpAILHbIX IKCIIEPUMEHTOB, KOTOPBIE IIPOBOAMINCH BOEHHBIMU U Pa3BeIbIBATEIbHBIMU BEJOMCTBAMU
CHIA. Crano Takxe W3BECTHO, YTO HAaHMOOJBIIMX YCIIEXOB 371eCh noOmics AOKTOp Xoce Jlenn-
rajio, M3BECTHbI aMEPUKAHCKUIA YUYEHBIH, CIEHUAIICT B 001aCTH U3yUYeHUsl JIEKTPONOTeHIHA-
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JIOB T'OJIOBHOTO MO3ra, (ckoHuyajics B 1985 r.), AeMOHCTPUPOBABIINIA C TTOMOIIBIO CHEIIMATBHON
anmaparypbl JeKTPOCTHMYJISIIUI0 MO3ra Ha PACCTOSIHUHU , BBI3BIBAS TIPH STOM Y UCIIBITYEMBIX
TaKWe CHJIbHBIE SMOIIMH, KaK I'HEB, CTPACTh, OMYCTOIIEHHOCTh. DTO ObLI MOAJMHHBI HeHpPOTrHUIl-
HO3 — BO3/eiicTBHEe HENMOCPEJCTBEHHO HA LEHTPAJbHYI) HEPBHYI0 CHCTEMY 4YeJIOBEKa.
B onHOM 13 cBoMx oTueToB AOKTOp [enbrano nucai: «Bo3aeicTBre paguoCTUMYIISIIIN HA Pa3Iny-
HbIE YYaCTKM MO3ra YeThIpeX MallMeHTOB MPHUBOOWUT K pa3HOOOpazHOMY 3(QeKTy, BKIoYas Mpu-
SITHBIE YyBCTBA, MPHUITOAHATOE HACTPOCHUE, IJIyOOKYI0 YMCTBEHHYI0 KOHI[€HTPAIUI0, HENPUSIT-
HbIE OIIYIIEHUs], CBepXpeJakcalio (TpaHUYallylo ¢ TTyOOKUM THITHO30M), IIBE€TOBbI€ BHEHHS
U T.0.» Jlenprago Bepui B CO3JaHUE <«IICUXOLUMBIJIM30BAHHOTO» OOIIECTBA U IMPEACKa3bIBaJl, UYTO
C TIOMOIIIBI0 KOMIIBIOTEpa MOKHO OyJeT yCTAaHABJIMBATH ABYXCTOPOHHIOIO CBSI3b C 4YejioBeye-
CKHM MO3IOM, B KOTOPBI OyleT BKHBJEH CHEUUATbHBIN «cTUMOceiBep». W 3TOT ieHb Hactai
B 1974 rony. imeHHo Torna Heiipou3noIior U nHxeHep-1eKTpoHIuK JloypeHo [Tunneo uz CtaHa-
(oprckoro HayYHO-HUCCIIEAOBATEIBCKOTO MHCTUTYTA, pa3padoTal KOMIbIOTEPHYIO CHCTEMY, CIIO-
coOHYI0 yuTaTh MbIcH. OHa BbaBaa JaHHbIE MBICIUTEIHHOTO MPOIecca Ha IKPAH JIEKTPO-
sxnedanorpada. B HacTosiiee BpeMst TOCTHKEHUS B 3TOW 0OJIACTH 3HAYUTEIHHO POJABUHYJIHCH
[42].

Kaxpmas aynmmodaOyna mpexacraBiseTr coOON OAWH WM HECKOJIBKO ayauodaiiioB dopmara
«BomHel. My3sblka ,MackupyeT* uyactoThl». Cama My3blka HE BaHAa. BakHBbl «BIIMTbIE» B HEE
YacTOThI, BO3JEHCTBYIOIIME HA MO3T. CpenHss POJOIKUTENIbHOCTh ayquodaiaoB — 5S—15 MUHYT.
Merton He MMeeT COBEpUIEHHO HMKAKOTO OTHOIIEHHWS] K KaKMM-JIMOO MEJUTATUBHBIM IMPAKTHUKAM,
ayTOT€HHbIM TPEHUPOBKAM HJIM KaKUM-JIOO ellie OKKYJIbTHBIM, U30TEPUIYECKUM, TPAHCIIEHICHTHBIM
«HayKam» [44]. Kaxapiil ayauodaii cConepKUT B cede COBEPIIEHHO CrelralbHble, 0COOBIM 00pa3omM
3aIMCcaHHbIe 3BYKH, YaCTOTHI C Pa3HBIM CcrieKTpoM JacToT (1) u amrututyy (1B) konedanust. YactoTsl
«3aMacCKMPOBaHbI» CBEPXY HAJIOKEHHOM MY3bIKOH (Hanipumep, «A. Busanbau. Jleto» u np.). IIpociy-
mmBath (hadysIbl MOKHO CaMbIM OOBIYHBIM CITIOCOOOM, B OKPYKAIOIIEH THINNHE, CIOKOMHOW 00CTa-
HOBKe, IJie MMeeTcs IUieep, COTOBbIN TesmedoH (¢ momuepxkkon (opmara «BomHbI»), 00s13aTeIbHO
HaymHUKK. Kaxngas ¢gpabyna npocaymumBaeTcst pa3Hoe KOJTMYECTBO pas.

AxycTryeckas ICMXOKOPPEKIHs — METOJI, IPU KOTOPOM 3aKOJMPOBAHHBIE CIIOBA, TIeJTble (ppasbl
3aKJIAJIBIBAIOTCS] B ayIUOPs, KOTOPBIA MPOCTyIIMBAeT yenoBeK. MccnenoBanus B 001acT HEOCO-
3HaBaeMOU MICUXOKOPPEKIIMY HavaTUCh elie B Hayasie 80-X ronoB. Pe3ybTaThl 9KCIIepMEHTOB TIPH-
BEJIM K TOMY, YTO Mbl Ha4aJId pa3padaThiBaTh CPEACTBA BBOAA MMEHHO aKyCTUYECKON MH(OpMAIIUH.
Tak ObUIO TIOIOXEHO HAYAJIO METOJIMKE, M3BECTHOM HbIHE KaK ayTuorcuxokoppekims. Ho mpomuio
HEMaJI0 BPEMEHH, Mpeke YeM OHa peajbHO 3apadorana. Hamm ydeHble JONTO MBITAIMCh 3aKa-
My(pIMpoBaTh peueBoe COOOIIEHUE TaK, YTOObl OHO BOCHPHHHMAJIOCH, HO He 0CO3HABAJIOCH.
[TpoGoBanu camble pasHble CIIOCOOBI — MY3BIKY, CKaTMe Pedd M MHOToe Ipyroe, HO pe3yJIbTaThl
OCTaBJISIH XeJarh Jyuiiero [45]. B Poccun 0b1iu pa3padoTanbl aIropuTMbl, KOTOpPbIE M03-
BOJIJIM € MAaKCHUMAJbHOH 3(P(PeKTHBHOCTHI0O BBOJUTH HEOCO3HABAEMYIO aKyCTHYECKYIO
uHhopmanuo. Takum 0Opa3zoM, MbI OTYYUIIU CPEJCTBO KOAUPOBAHUS PEUEBOT0 CUTHAJA, KOTOPOe
MIPY TIOMOIIH Psifia MaTeMAaTUIECKUX OTepallvil MpeBpalaio UCXOAHBIN peueBOi CUTHAI B TTOJ00UE
IIyMa, IPY TIPOCITYIIMBAaHUKA KOTOPOTO HEBO3MOKHO HE TOJIBKO PAacHoO3HATh CMBICT PEYEBOr0 CO00-
IIEHM ], HO ¥ YCTAaHOBUTH caM (PaKT ero HaJmuwusl.

Becnoii 1997 roga amepukanckuii LleHTp 1o MccieqoBaHMI0 MO3ra MpUILeN K BBIBOAY, UTO
MBICJIUTEJIbHBIE TIPOLIECCHI OCYILECTBIISAIOTCS HE MO3IOM, & HEKUMU BHELITHUMHU «IOJIEBBIMU» CTPYK-
TypamH.

Bnarogapst Tomy, 4TO aKycTHUecKasi IICUXOKOPPEKIMsl He TpeOyeT crelraabHON KOHIIEHTpa-
MM BHUMaHUs Ha TPOLEype U MOXET ObITh OCYHIECTBJIEHA MyTEM MPOCTYIIMBaHUsI (DOHOTPAMM,
3aMMCaHHBIX Ha JMOOOM HOCHTeNe (C MPUMEHEHHEM POUTPHIBAIOIIMX YCTPOICTB HA ayIMOKACCeTax,
CD-nauckax, B popme hailyioB mpu padboTe ¢ MepcoOHaTbHBIM KOMITHIOTEPOM, OCHAIIICHHBIM Tiepude-
PHUIHBIM YCTPOMCTBOM [IJ151 BBIBOJIA aKYCTUUECKON MH(pOPMAIUK U T.I1.,) KOPPEKTHPYIoIlee BO3-
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JeficTBHE MOKeT ObITh OCYIIeCTBJIEHO B JII000€ BpeMsi i Jaxke 0e3 npepbIBaHUsI OCHOBHOM
padoThI, HarTpuMep, Ha KoMItsioTepe [45]. Kpome Toro, BO3MOXHO BCTpauBaHMe MOIYIUPOBAHHON
(oHOrpamMMmBI B TIOOYI0 aKyCTHUECKYIO TPOrpaMMy, pagrornepenady, TeaeoHHbIN pa3roBop, TpaHC-
JIAUMIO MY3bIKU U T. 1. [Ipu vcnonb30BaHNM 9TON TEXHOJIOTMY, B OTJIMYKE OT TPAJAULIMOHHBIX METO-
JIOB TICHXOTEPAIUH, MAIMEHT SIBJISIETCS, B 3HAYMTESIBHO OOJBIIEN CTENeHN HE3allMIIEeHHBIM Tepest
BO3MOKHOCTBIO BBIHYK/IEHHOTO (BHYILIEHHOIO) MOBEAEHUS UM U3MEHEHHUsI COCTOSIHUS, NIepe]l BO3-
MO’KHOCTBIO MOJEJTMPOBAHHOIO BOSHUKHOBEHH Sl ICUXUYECKOTO KOH(PINKTA, MOIM(PUKALIMY €T0 JINY-
HOCTH ¥ TICUXUKH, YTO B psijie CTy4aeB MOXKET BECTH K 3THUECKUM MpodiemMam.

Takum o6pazom, B Poccuu momyumnm cpeicTBO KOAMPOBAHUS PEUYEBOrO CHTHAIA, KOTOPOEe
MIPY TIOMOIIH Psifia MAaTEMAaTUIECKUX OTepalvil MpeBpaIaio UCXOAHBIN peueBOi CUTHAJ B TTOJ00UE
IyMa, IPY IPOCITyIIMBAaHIKA KOTOPOTO HEBO3MOKHO HE TOJIBKO PAcHoO3HATh CMBICT PEYEBOr0 CO00-
IIEHUs], HO M YCTAaHOBUTH caM (pakT ero Hanuuus [45].

[Tpumep TexHosornii KogupoBaHus peun [45] — puc. 7. CriekTpajibHasi XapaKTEPUCTUKA KOAU-
POBaHHOH peyu.

Puc. 7. Tlpumep xogupoBanus peun [45]

Kuesckuii yuensiit qoktop Bukrop Cenuenkuit, ¢ 1965 roga yyactsoBajl B IEPBBIX OIBITAX
pa3paboTKH «ICH-0PY:Kus». [1o ero cioBam, B 1982 rony rencek LIK KIICC Anponos npuka3zaJi
co3/1aTh B YKpanHe [1aBHbI eHTP NCUXOTPOHHKU. OCHOBHBIE TA0OPATOPUN Pa3MEIaINCh
B TIOJI3EMHBIX COOPYKEeHUsIX, yaaieHHbIX Ha 30 kM oT YepHoObutbckolt ADC. B HUX ObutN pa3pado-
TaHBI HECKOJIBKO THUIIOB IICUXOTPOHHBIX TEHEPATOPOB U TaM K€ MPOBE/IEHa cepysl IPOBEPOYHBIX OITbI-
ToB. U3 coobmmennit Bukropa Cenyienikoro siBCTByeT, 4TO MOIIHBIE PAAMONIOKAIIMOHHbBIE KOMIUIEKCHI
3arOpPU30HTHOTO JEHCTBHSI IMEJIH MIPSIMOE OTHOIIIEHUE K IIPOOIeMaM IICUXOTPOHUKH. Bxoasiye B ux
cocTaB (ha3MpOBaHHbIE PELIETKN aHTEHH pabOTaIM ¥ Ha M3JIyYeHue, yIPaBJisisi TeTa-/1eJIbTa-puT-
mamu mo3ra. [To nanaeiv B. Cepgienikoro, 3aqa4n yrpaBieHUs1 OTpabaThIBAJIMCh Ha ABYX 3aropH-
30HTHBIX CTaHIUSIX — YepHOOBLIbCKON 1 KpacHOsIpCcKoOil, KOTOpble BXOAWIN B €AMHYIO MICHUXO-
TPOHHYIO CUCTEMY C KOIOBBIM HanMeHoBaHueM «IIlap» [48].

Cpeny TEXHONOTWI MaHUITYTMPOBAHUsI OOIIECTBEHHBIM CO3HAHMEM TMPEkKIE BCEro CIemyeT
BBIJIEINTh HellpoJMHrBucTu4eckoe nporpamvupoanue HJIII [49]; nepekonupoBKy ycTtaHo-
BOK ITyTEM BHEJPEHHUS KYJIbTa CEKCa, KECTOKOCTH M HACWJIMS B COYETaHUH C KYJIbTOM Ha)KMBbI; CO3/1a-
HUE «YEPHBIX JIbIP» (MEHTAJIILHOTO Xa0ca B CO3HAHUU IIOCPeICTBOM (POPMUPOBAHUSA (PparMEHTAPHOTO
(Mo3anyHOrO THIA MbIlUIeHKs ). Co3HaHHMEM JII0IeH yIpaBJIseT TeHJEHMO3HAs 0a4ya pernopTax)en,
yTauBaHMe WM IpeJHaMEPEHHOE NCKaXKeHUE CYTH IMPOUCXOAIINX B CTpaHe COOBITHIA, BOpachIBaHUE
JIOKHBIX TTOCTY/IATOB OOIIECTBEHHOTO PA3BHUTHS, MOIPHIB HAIIMOHATIBHBIX TPAJHULINIA, MOPAJIbHO-ITH-
YECKHUX HOPM U YCTOEB.
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VueHble yTBEpKJAIOT, YTO HAIl MO3T COCTOMT M3 No4Th 10 MUILIMAapaOB HEMPOHOB, KasKAbli
U3 KOTOpBIX MMeeT OKOJIO 10 ThICSY «XBOCTHKOB» — KOHTakToB [49]. M3BecTHBI OTAEbI MO3ra,
KOTOpbIE OTBEYAIOT 32 HAIly peub, 32 CIHOCOOHOCTH K MaTeMaTHKe, €CTh HEHTPBl HaClakKIeHUs
U T. 1. Ho BOT MpOMCXOOUT NOpakeHUe KaKOro-To OTIea, U TYT BBIICHAETCS, UTO C ero (pyHKUUAMU
HAYMHAET CIPABJIATHCS JPYTron OT/Iel, KOMIEHCUpYs padoTy cocea. MoxeT ObITh, UMEHHO MTOSTOMY,
KaK YTBEPXKJAIOT yUeHble, BOSMOKHOCTU HAIIEr0 MO3Ta B OOBIYHOM JKM3HU 33JeHCTBOBAHbI JIMIIH
Ha Kakue-To 1011 mporeHTa. OcTraibHoe, oyJaeTcs, — pe3eps AJ1s ocoObix ciydaeB? U ere moy-
YaeTcsl, YTO MO3T — ouctuHe Beenennas.

C60m B paboTe MO3ra, MPOSIBIISIIOIIUECS B BUIE PA3IMUHBIX IICHXOCOMATUUYECKUX 3a00/IeBaHUM,
(DyHKIIMOHAJTBHBIX PacCTPOMCTB OpraHM3Ma, JIeTPecCHid, CTPECCOB, — 3TO CBOEOOPA3HBIE «3aBaJIbl».
[cuxo3oHaMpoBaHue (ICUXOCEMAHTUYECKUI aHAJIU3) MTO3BOJISET BBISIBUTH CKPBITYIO B MOJICO3HAHUU
MH(POPMAIHIO, SIBJISIONIYIOCS X MPUYMHON. A TICMXOKOPPEKIUS «pa3OupaeT» ITH «3aBajibl», aKTH-
BU3UPYS ICUXUYECKHE U (PU3NUECKUE BO3MOKHOCTH OpraHu3Ma, KOTOPbIE TOT HE UCTIONb3YET B CBOEM
OOBIYHOM COCTOSIHUH.

CyrrecTuBHBIE TPOrpaMMbl  COCTaBJISIIOT OCHOBY IICUXOKOPPEKTUPYIOIIMX TEXHOJIOTUI
M. B. CmupHoBa. OiHa U3 HUX — KOMITbIOTEpHBIN NicuxoceManTnyeckuid aHanus (KIICA) — ynocro-
eHa OOJIbIIION 30J7I0TOM Meaanu Ha MekIyHapoIHON BBICTABKEe HAyYHBIX JIOCTHXKeHUU B Bpioccene
(1997 ron). OH MO3BOJISIET TOYHO ONPeAeJUTh HAJUYHE B MOJCO3HAHUM UYeJiOBeKa ompeje-
JIeHHO MH(opMaluu 1 U3MEPHUTh €€ 3HAYMMOCTD JJIs1 KOHKpPETHOH muHOocTH. Kak oObsicHuna
Enena I'puropreBna Pycankuna, ero cynpyra, KIICA no3BossieT BbISIBUTh HAJIMYME U COIEPKAHKE
HEBPOTUYECKUX KOMILUIEKCOB, ONpPEIeIUTh UEPAPXUI0 MOTUBOB NIOBE/IEHUS U HAJIMYME NATOJI0rhye-
CKMX MOTHUBOB, YCTAHOBUTH MPUUYMHBI CTPECCOB, MH(POPMAIIMOHHbIE TIPU3HAKA PAHHUX TPOSIBIICHHUN
Mpea00Ie3HEHHBIX COMATHUECKHX (TEJIECHBIX), a TaKkKe TOrPaHIYHbIX TICMXUYECKUX U TICUXOCOMa-
TUYECKUX PacCTPOWCTB.

[Icuxo3oHaMpoBaHrE MO3BOJISIET HAWTU ONOPHBIE TOYKHU, BO3/EHCTBYS Ha KOTOpPBIE MOKHO
M30aBUTD YeJIOBEKA OT MHOTHIX KOMIUIEKCOB, M3JIEUMTh OT MHOTHX OoJie3Hel. B ieHTpe ymeloT n3Bie-
KaTh Ha CBET JIaXe TaKylo MH(OpMaInio, KOTopast MPUPOON Kpernko 3a0mokupoana. CtaTuctuye-
CKMI aHaM3 MH(OPMAIMK, TTOTY4aeMOi MPH MCUXOAUArHOCTHKE, MOKA3bIBaeT HAIMYME OOJIEBBIX
TOYEK B IOJCO3HAHUU — [ICUXOCOMATUYECKUX KOMIUIEKCOB, MOJIEKAIIUX KOPPEKLIMH.

K 2009 rony yxe cymiecTBoBaio 0oJie COTHH 3ByKOBBIX (DaiiJIOB, KOTOPHIE J1aXe B CBOMX Ha3Ba-
HUSIX aCCOIMMPOBAIUCH C TPAAUIIMOHHBIMUA HapKOTUYeCcKUMU cpeacTBamu («JIC», «MapuxyaHa»).
Hekotoprle HOcAT Oosiee aOCTpakTHbIE Ha3BaHUs («kKakaa XKU3HU», «pyka Bora») [68]. OgHako
B CKOPOM BPEMEHHU 3aKphIThie (paiiiibl ObLIM B3JIOMaHbI, a UX COIEP)KUMOE KOHBEPTUPOBAHO B OOBIY-
Hble (hopMaThl ayTUOdaiioB, KOTOPbIE MOKHO CITYIIATH IPH MIOMOIIH JIOOTO MPOUTrphIBaTesis (mp3,
wav). 3ateM MOsBUIIOCH OOJIBIIIOE KOJMUYECTBO CAUTOB, KOTOPBIE MpeJlarajf BCeM KeJaloumm Oec-
TUIATHO TIPOCITYIIATh WM CKayaTh «3BYKOBbIE HAPKOTHKM». ECIM TOBOPUTH O TEXHOJIOTUH, TO Clie-
AyeT OTMETHUTh, YTO 3BYKOBbIE HAPKOTUKH — 3TO MyJIbCHPYIOIIHe 3BYKH ONpe/ieJIeHHOro Habopa
yacToT. BivsHue Ha MO3I OCyIIECTBISETCS 3a CYeT OMHAYPAIBHBIX PUTMOB, KOTOPbIE UIEHTUYHBI
4acTOTaM «MO3TOBbIX BOJIH». [To MHeHMIo Helipoxupypra H. Teogopa, peabHbIX JOKa3aTeabCTB TOro,
YTO 3BYKOBBIE HAPKOTUKU MOTYT OKa3bIBaTh I'yOUTEIbHOE BO3JEHUCTBUE HA YEIOBEUYECKYIO IICHXHKY,
HeT. Ero Touky 3peHust OIIepKUBaeT U JOKTOP MEJULIMHCKUX Hayk B. SIKyHHH, KOTOpBIA yTBEp-
KJAET, YTO MOTYYUTh MOCTOSAHHBIN 3(PPEKT U TOYHO €TI0 ONUCATh HEBO3MOKHO, IIOCKOJIBKY BCE 3aBU-
CHT OT MHIVBH/IyaIbHBIX OCOOCHHOCTEW YenoBeka. [loaTomy cienyer ckopee roBoputh 00 3ddexte
«11aredo0», HO B TO e BpeMsl, JUTUTEIbHOE MPOCITYIIMBAHKE TIONOOHBIX 3BYKOB (2 9T0, KaK OTMeJaeT
OOJBIIIMHCTBO — MYJILCUPYIOIINE 3BYKU U LITyM), MOXKET CTaTh MPUYMHON YXyAIIeHUs] (PU3NIECKOTO
COCTOSIHUS1, TOJIOBHOH OOJIM, MOMYTHEHHS B IJ1a3aX, IIyMa B yIIax.

Kak moxer BoiriseTs ncuxorpoHHoe opyxue? Io cioBam renepasa ParnukoBa [68], mo-pas-
HOMY: ¥ B BH/JIle NYIIKH, M B BH/Ie aHTeHHbI, U JaKe Ta0JeTKOM, KOTopas MMoX0Xka Ha YCTPOu-
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CTBO, OTIyrusamouiee komapo. Ho caM oH, Kak yBepsieT, HUUEro Takoro B pyKax HUKOI/A He JepiKaJl.
XOTs BEpUTCA B 3TO C TPYAOM — YK OYEHb crieliudpuieckas y Hero nHpopMarus.

— Io manHbIM Hamied ciryxObl, — roBOpUT TreHepasl. — IlcuXoTpoHHasI anmaparypa mos-
BOJIsIET MAHMITYJUPOBATh TOJIOM, BBEpras JIOIEH B COCTOSIHME TaK Ha3bIBAEMOIO «HABEJECH-
HOro» tpaHca. OHa crmocoOHa BBI3BIBATh Pa3IMYHBIE IMOLIMH — OT CcTpaxa Ao 3iidopun. Bosnen-
CTBUE OCYILECTBJISIETCS MOCPEACTBOM CBEPXBBICOKOYACTOTHBIX 3JEKTPOMArHMTHBIX MOJeN
(HUCBY 2MII) 1 na3epHOro u3iay4eHus, KOTOpble KpailHe OMAacHbI AJIs1 BHICIIMX (PYHKIMI TOJI0B-
HOro Mosra. VX c0:kHO 3aperucTpupoBaTh M BHIIEIUTh U3 CIIEKTPA MOCTOSIHHO MPHUCYTCTBYIOIIUX
3J1eKTPOMArHUTHBIX H3JIy4eHUH NMPOMBIIIIEHHOr0 NPoucXoxaeHus . CrenuaabHO MOLY/HU-
poBanHbie HUCBY DMII MoryT BbI3bIBaTh 3pUTENIbHBIE U CIIyXOBbIE TAJUTIOLMHALIMY, 3aITyThIBaTh
MBICJIY, pacllaThiBaTh MCUXUKY, MEHATh MOBE/IEHUE, CTUMYJIMPOBATh arpeccuio, JEMpecculo, Kara-
nencuto. Uactutyt 6nodpusuku MunsnpaBa PO, Uucturyt ouodusuku kietku PAH, THLCCII
um. B. I1. CepOckoro Munznpasa, MactutyT BoeHHON Menuiiael MO P® nipoBoawn uccieioBa-
HUs B oTHoleHuu Bpeanoro Bosaeicteust HUCBY DMIIT Ha cTpyKTypbl TOJIOBHOIO MO3ra U pacrio-
JIaraioT pe3y/ibTaTaMH.

TopcunonHnoe o0JiyueHue COCTOMT B BO3MYIIAKOIIEM BO34elCTBHH TOPCHOHHBIMH
NOJISIMH Ha YeJoBeKa. [1Jisg 3Toro npuMeHsIoTCs CrienuaibHble n3aydateau. B TopcuoHHBIN KOM-
TJIEKC BXOIAT TICUXMYECKOE OpYyXHe, HAa3bIBAEMOE «IICH-T€HEPATOPbI», KOTOPhIE HUKTO HE MOXKET
3a(pUKCUPOBATH, TOCKOJIbKY OHU MUMEIOT HEMaTepHasibHYI0 IPUPOLY, & TaKkKe KOMIIBIOTEpP CO CIie-
[IMAJIbHBIM TIPOTPAMMHBIM OOECIIieYeHreM U TaK HasbiBaeMbld ricu-orieparop. Ilcu-reneparopsi
pPadoTalT B HEBHANMOM H HECJBIIIIMOM YeJOBEKOM AUANAa30He YacTOT, HCHOJb3YsI
3J1eKTPOMAarHuTHbIe, 3ByKOBble U TOPCHOHHbIE HU3JIy4eHUs VIS MOJABJIEHHS BOJIU 4YeJio-
BE€KAa U YMEHbIIICHHS 3alIUTHBIX CBOWCTB €r0 MMMYHHOU cucTeMbl. ICIBITBIBAIOT NMCH-TeHepa-
TOPHI HA 3aKJII0YEHHBIX, HA COHAJBLHO He3alUIeHHBIX CJI05X HaceaeHns . Kak ormeuaercs
H. 1. AHnCHMOBBIM, «eCJTi aBTOMAaT KaanHukoBa MOKHO OBbLIO U300pecTH, alpoOUpoOBaTh M YCO-
BEPIIEHCTBOBATh B TUPE, TO AJIsI Pa3padOTOK TICUXOTPOHHOTO OPYKHSI MOCTOSTHHO TPeOYIOTCsI JIIOIHU-
JOHOPBI». B rocieaHue roasl NCUXOTPOHHBbIE TeHePaTOPbI HCHOJb3YIOT TaKKe NPH 3aKa3HbIX
youiicrBax [70].

3pech pycckue JOCTUralT paHTacTHYeCKUX BbICOT. EcTh, Hanpumep, Jia3epHas ncH-
xokoppeknus Ha paccrossHun [80]. OcoObiM 00pa3oM MOTYJIMPOBAHHOE JIa3epHOE U3TyYeHHE,
HAaIlpaBJIieHHOE B HYXKHYIO CTOPOHY, CIIOCOOHO NMCHUXHYECKH Mapajn30BaTh J/eil, HanpruMep,
cHainepoB. Bo3amoxxHa MaccoBasi ICMXOKOPPEKIHs yepe3 KaHasbl TeJIEKOMMYHUKALUI — TEJIEBU-
JEHUEe, PaJro, KOMIBIOTEPHBIE CETU M OTYACTH Yepe3 IeyaTHele u3aHus. Yepes HUX UAET Heoco-
3HABAEMOE 3PUTEIbHO-3BYKOBOE CEMAHTUUYECKOE BO3/ICHICTBUE, U TAKOE «OPYKHUE YMUPOTBOPEHUS»
MO’HO C YCIIeXOM IPUMEHSATh B «TOPSYHX TOUKAaX». BripoueM, HalllM ke c/ies1ay U crieliuaibHbIIA
BUJICOCKAHEP, KOTOPBII OOHAPYKMBAET CKPHITOE M300pakeHHe B TeJerepenadax, Mo3Bosisl 3aceub
IIPUMEHEHHUE TaKOTO OpY:Kusl BparaMu. Bripouem, Tako CKaHep MOXET KyIIUTh ¥ YaCTHOE JIULIO, KOTO-
pOe BOBCE HE XOYET, YTOOBI €ro MPOrpaMMHUPOBAIIH.

Hammm Metonamu NCHXOKOpPpEKLIMM YMEKT CTHPATh MPEKHIOK JHYHOCTH 4YeJIOBeKa,
«BIEYATHIBAS» B €ro MO3r Jpyroe «f». Takylo TeXHOJOTMI0 MOXHO HCIIONB30BATh BO 3710: TUIOAS
HACTOSIIIIUX 30MOH, Jiesiasi UX CBOMMH MapUOHETKAMU.

Ho moxHO nmpeBpamarh nNpecTynHNKOB-PelUIMBICTOB U MAaHbSIKOB B HOPMAJbHBIX
Jrojaeil. MOXHO /ienaTh areHTOB CIIEICTy KO BBICIIIETo KJ1acca, KOTOPBIM MOC/IE BBIOJTHEHU S 3a/1aHU ST
BO3BpALLAIOT [TPEKHIOI JTUYHOCTb.

[Ncuxokoppekiusl crnocoOHa U3MeYrBaTh HapKOMaHuio. Mbl Buaead, kak CMHPHOB JIEYUT
HAPKOMAaHOB, He NIPUMEHsIs HU IpaMMa JiekapcTBa. 3peinuiie kyTkoBaroe. OH cHavyajla BHY-
I1a€T UM CTpax CMEPTH, a TOTOM — MEHSIET MOTUBAIIMU UX TIOBEICHUS

Ho noka Bce, 0 4eM Mbl TOBOpMIIM, MOKHO CUMTATh TOJIBKO CTYNIEHSIMU K IIaBHOMY Aeity Urops
CMHpHOBA — ICUX0CEMAaHTHYEeCKOMY pe3oHaTopy [80].
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Yro 3710 Takoe? [IpOHMKHOBEHNE HA BBICIHINE «3TAMKM» MCHXUKH, KOTOPBIE B IPEBHUX KYJIb-
Typax TpeOoBalo JMOO MHOTOJIETHUX TPEHUPOBOK, JTMOO MPUMEHEHHUs] HAPKOTUYECKUX BEIIECTB,
JaBaJI0 YeIOBEKy HeOObIYHbIe CIOCOOHOCTH. Terneph ke ecTh MPUHIUIUAIBHAS BO3MOXHOCTD
«PacCIIMPUTh CO3HAHKE» C TIOMOIIBIO COBPEMEHHBIX TEXHOJIOTHIA, HE HAHOCS BpeJla CBOEMY 3/10pPOBbIO
Y COXpaHsisl ICHOCTh OOBIYHOTO MBIIILICHHUS.

[NcnxoceMaHTUYECKUI pe30HATOp — 3TO yxke Mup-toBap. OH JaeT yeloBeKy MOMCTHHE CKa-
304HYI0 BO3MOXHOCTh: HHCTPYMEHTAJIbHO (Yepe3 KOMIbIOTEP) BCTYNAaTh B KOHTAKT CO CBO-
UMM HaJ- 1 mojico3HanneM. CaM ke pe3oHaTop — 3TO MPOrPAMMHO-ANINAPATHBIH, OA3UPYIOLTHIACS
Ha CHCTeMe TICUXOTEXHONIOTUH, KOMIUIeKC. OH JaeT B pyKU JIMYHOCTH PhlYaru yrpasieHus (1 camo-
yIIpaBJIeH!sI) HEOCO3HAHHBIMU TICUXMYECKUMU C(hEepaMH.

C ero nmoMomipio YeJ0BeK CIOCOOEH CO3HATEILHO COBEPIIEHCTBOBATHL CBOE «f», paboTaTh
CO CBOMM TIOJICO3HAHMEM, MHOTOKPAaTHO YCHJIMBAThH CIIOCOOHOCTH, Pa30MpaThCsi C BHYTPEHHUMHU
KOH(PJIMKTaMH, YKPEIUISATh MOTUBAIIUIO, [IEJIaTh HECOK PYIIIMMOM CBOIO BOJI0. M 3TO He cKa3ka, a Hayy-
Hble (DAKTHI, TEXHOJIOTUM U METOIUKYU PaOOTHI.

[Tpuyem, yctpoeH pe3oHaTop OyaeT Tak, YTo padoTaTh ¢ HUM MOXET TOJBbKO CaM 4YeJIOBeK,
3aMBICTIUBIINN ceOs1 u3MeHUTh. CeromHs 4eqoBeKy HyKHO OTHO — M OH MEHsIeTCs TaK. 3aBTpa, Koraa
eMy HYKHO MHOE, OH CTaHeT COBCceM Apyrum. Bonee Toro, y 4e/jioBeKa NMPOSIBJISIIOTCS COBep-
IIeHHO HeOObIYHbIe, IKCTPACEHCOPHbIE CIIOCOOHOCTH.

JlanbHEUMiA X0 OTKPBITUI CAEPKUBAETCS OTCYTCTBUEM CBEPXMOIIHBIX KOMIBIOTEPOB. bia-
rofapsi pe30HaTOpy YeJIOBEK CIOCOOEH IyCTUTh B XOJ CBOM HEMMOBEPHBIE YMCTBEHHbIE U TEJIECHBIE
pe3epBbl, KOTOPbIE B OOBIYHOM COCTOSTHUH «CIISAT», MPOOY:K/1as1Ch JHIIb B Ype3BbIYaHbIX CHTY-
anusx. Mbl Bce 3HaeM, 4TO TOJ CTPAXOM CMEPTH JIOAW CIOCOOHBI CTaBUTh HACTOSIINE PEKOPIbL.
Crnacasicb ot codaubeil CBOPBI, JIOAH 3allPhITMBAIOT HA CaMble BHICOKKE 3200phl. B ropsiuke 60st con-
JaT WHOTAA BUAUT TOJIET CHapsia, a B PyKOMAIIHON CXBAaTKe — CMIOCOOEH OJMH YHUYTOXHUTb TPOUX.
Xpyrlikasi *KeHIMHA, KOrJa ee peOeHKy YrpoxkaeT OMacHOCTb, MHOTAA MPEBOCXOIUT IO CUJIE TsKe-
noatiera. HoBas ke TeXHHKa JjaeT 4eJOBEKY BO3MOKHOCTh BKJIOUYATH TaKie CKa304YHbIe
CIIOCOOHOCTH BIIOJIHE CO3HATEJIBHO.

Co3naHre KOMIUIEKCa O3BOJIUT YEJIOBEKY CO3HATEIbHO YIIPABIIATH HEIOCTYITHBIMU B OOBIYHOM
COCTOSIHUM CJIOSIMH COOCTBEHHOH TICUXUKHU, B TOM YHCJIe — TIIyOMHHON MaMATBIO U MOACO3HAHUEM,
M3MEHSITh COCTOSTHME OpPraHN3Ma, OTKJII0UaTh OOJIEBYI0 YyBCTBUTEILHOCTh, BOCKPEMIATh «NaMSTh
NpeJKOB», 00ecreunBarh 3a/JaHue caMoMy cebe aOCOMIOTHOrO IPHOPUTETA HA JOCTHKEHUE TIOCTaB-
JIEHHOM XU3HEHHOM 11e7. MOKHO Pe3KO aKTUBU3UPOBATH U Pa3BUTh CBOU TBOPUECKHE CIIOCOOHOCTH,
CBOIO YCTOIYHBOCTD Nepe]] CTPeccamMu.

Bnepeoie B pe3onarope CMHUpHOBa TMOCTaBJeHA 3a/lauya B3aMMOOOPATHOW CBS3M «Yesio-
BEK-MalllMHa», KOT/1a MO3T YeJIoBEeKa OOpeTaeT JOMOTHUTEIbHBIN MOTEHIIMAT MPSAMOIo HCI0Jb30-
BaHHsI NaMsTH U BCeX BO3MOKHOCTeH CBEPXMOIIHOI0 KOMIbIOTEPA.

— Kak tonbko pe3oHarop OyAeT MoOCTpoeH, 51 IepBblii CyHy B Hero roioBy. «[loka 4to ects
TOJIKO HECKOJIBKO 4acTell pe30oHaTopa», — TOBOPHT YUYeHbIi. — Peakiys MammHbl 17151 pe3o-
HaHCa J0JKHA COCTaBNIATh 150 MIIIMCEKYH . DTH KOMIBIOTEPHI Y HAC B KOHIIE KOHIIOB OyAyT. DTH
150 MuMcekyHA O3BOJIAT CO3JaTh TOT CaMblii PUTM BO3/1efiCTBHIl — 3pUTEJIbHbIX, 3BYKOBBIX,
BUOPAIHOHHBIX.

W nipu 5TOM He HaJ0 U3MEHSTH YeIOBeKa TeHETMUECKH, HE HYKHO BXKUBIISITh B €T0 MO3T JJIeK-
TPOABI LIS TPSIMOTO MOJAKJTIOYEHHS K KOMIThIoTEpY. MBI ieM ropaso 0osee eCTeCTBEHHBIM U JIellie-
BbIM myTeM. [la emie u ropasao Oosee ObicTppiM! CMHPHOB JOCTHI TAKHX YCIIEXOB, KOTOpPbIe
MOKHO CPaBHHTb € MPOBeJeHHeM INepPBOil ynpaBJ/isieMoil peakiuu B aTOMHOIl ¢hu3nke .
Bce — npunImnuansHo 6oM0Oa co3gaHa, OCTAIOCh TONBKO TEXHUYECKU COBEPIIEHCTBOBATh CUCTEMY.
Io orieHKaM aMepUKAaHCKOW HAyYHOW Pa3BeAKH, CO3JaHUE 3aBEPLUIEHHOTO POrPaMMHO-ANIapaTHOTO
KOMIUIEKCA CEMaHTUYECKOTO pe30HaTopa COMOCTAaBUMO I10 SMOXAJIBHOCTH CBOEH € CO3JaHNEM U Mac-
COBBIM BBIITYCKOM TMEPCOHAIbHBIX KOMIIBIOTEPOB. A BO3MOXHO — U MIPEBOCXONT ero. PaKkTH4ecKH
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peyb HET O CO3JaHMU OTPOMHON OTPACJH T'YMAHUTAPHBIX TEXHOJOTHI C KOJOCCAJbLHOMI
€MKOCThI0 PBIHKA, U3MEPSEMOro MUuIMapaamu aosuiapos. [Ipu 3Tom 3arparsl Ha JOBEEHUE MTPO-
IpaMMBbI JIO 3aBEPIIeHUs] YKe KpailHe MaJibl.

Ha puc. 7A. noka3zaHo, 4TO B IICU-TEXHOJIOTUSIX JIJIS1 PEILIEHUS Pa3HbIX 33/]1a4, TPOU3BOIST BO3-
JeWCTBUS HA pa3HbIe YYaCTKU MO3ra C BHIOPAHHBIMH YaCTOTAMH U AMILIMTY/IaMHU.

Puc. 7A. Bo3zeiicTBre pa3HbIX CUTHAJIOB B Pa3HbIe yUAaCTKU MO3Ta JJIsl BHI30BA OMPe/Ie/ICHHbIX
orymeHui [77]
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MeToabl M cpeicTBA JUCTAHIIMOHHOTO
BO3/1eMCTBHA HA (PU3HOJIOTHIO M NICUXUKY YeJ0BeKa

Bo3neiicTBue Ha pusuogaoruio [68]:

— aKyCTOT€HepaTopsbl;

— CBUY reneparopbl ¢ «MHTEUIEKTYaJIbHBIM» CUTHAJIOM;

— ONTUYECKUE CHCTEMBI;

— 3HAKOBBIE CUCTEMBI;

— OMOpE30HAHCHBIE CUCTEMBI,;

— cUCTeMbl MH(POPMAIIMOHHOTO TIEPEeHOCa;

— reHepaTopbl (opM;

— 9KCTpaceHCOpHbIe (MH(OPMALIMOHHBIE U CUJIOBBIE) BO3JEICTBUS;

— METO/Ibl BO3JEWCTBUS C UCIIOIb30BAaHUEM CPE/ICTB MAacCOBOW MH(OpMAIIUH;

— KOMIIBIOTEPHBIE CUCTEMBI C TIOPAXKAIOIIUME BUPYCAMHU.

Bo3jeiicTBHe Ha ICUXHUKY (MeXaHN4YecKasi ICHXOTPOHNKA):

— aKyCTOr€HepaTopbl C MHTEIUIEKTYaJIbHBIM CUTHAJIOM;

— reHepaTophl CIEIUATBHBIX N3Ty4YeHUH;

— ONTUYECKUE CHCTEMBI;

— TprOOpPbI CYNTHIBAHKS MH(POPMAIIMY C TTOICO3HAHMUS YeJIOBEKa M 3aKJIa/IbIBaHUsI HEOOXO/IU-
MBIX TIPOrpaMM, ¥ MO3T-30MOMPOBAHUE;

— KOMIIBIOTEPHBIE TICMXOTEXHOJIOTUH;

— BO3/IEMICTBUS C UCTIOJIb30BaHUEM CPEJICTB MacCOBOM MH(OpMALIUY;

— BUJICO U ayAMOBO3/ICUCTBUE;

— UCHONIb30BaHKe crielRG@PEKTOB;

— 3HAKOBBIE CUCTEMBI;

— TUITHO3;

— HEHPOJMHTBUCTHUECKOE MTPOrPaMMHPOBAHHE;

— cUCTeMbl MH(POPMAIIMOHHOTO TIePeHOCa;

— HUCTIONIb30BaHKE OMOJIOTUYECKU AKTUBHBIX BEIIECTB;

— 3HepronH(pOpPMaIMIOHHOE BO3JECHUCTBUE C UCTIONIb30BAHUEM CIIEIONEePaTOPOB;

— CHJIOBOE TOZIABJISIONIEE TICUXUKY BO3JCUCTBUE;

— CYMTBHIBaHUE MH(OPMALNHU C YEJIOBEKa;

— 30MOMpPOBaHUE.

B CIIA Ha pa3paboTKu NICHU-OPYKHUSI U CIIOCOOOB 3aIIUTHI OT HEro €XKEerogHo TpatsaT Oonee
150 mutH. nonnapos, — npopokaer PatHukoB bopuc KoncrantuHoBrY. BoeHHbI HHCTUTYT pajino-
ouonornueckux uccrnenoBanuid B bBerecie (mrar MapusieHn) Havyana co3[JaBaTh YCTAHOBKH IS
JAMCTAaHIMOHHOIO BO3JEVCTBUS Ha JIIOJIE OTHUM U3 epBbIX — e1ie B 1965 rony. Ho BuanMeIxX ycniexos
yueHble JOCTUIIH TOJIbKO K 1980 romy, Korua ObUTH CKOHCTPYHMPOBAaHB KOMIIAKTHBIE FeHePaTOPbI
MHKPOBOJHOBOI'0 M3JIy4€eHHsl, CIOCOOHBIE TIOCHLIaTh B MO3I YeJIOBEKA KOMaH/IbI, YIPaBJISIONIHES
ero noeejeHueM. HazpiBaeTcsi 3TO 4y/i0 BOGHHOH TEXHUKH UMITY/IbCHO-BOJHOBOI MUOTPOH. Ecin
HAIIPaBUTb U3JTyUeHUE HEMIOCPEICTBEHHO Ha YesIOBEKa C OJIM3KOTO pACCTOSIHUSL, TO MOKHO TTOJTHOCTBIO
TOJIABUTH €0 BOJTIO M MTApaIn30BaTh.

I'enepan ParnukoB npopomkaer: «Hackonbko s 3Hato, B Hallel crpaHe 10 cepeaunsl 1980-x
T padOTHl HaJl FeHePaTOPaMH BbICOKOYACTOTHON 1 HUIBKOYACTOTHOH KOAUPOBKH MO3ra» .
«C 1empI0 co31aHMsI KOHTPOJIMPYEMOTO YeJIOBEUeCKOro MaTepuasia», Kak ObLIO 3alHCAaHO B OHOM
JIOKYMEHTe, KOTOpbIH 51 Buzen. Cpeau pa3paboTYMKOB YUCTHIICS JOKTOP TEXHUUECKUX HAYK U KaHU-
nat 6uonornyeckux Hayk Banepuit Koncrantunosna Kanoka. OH BO3IJIaBIIsUT CEKPETHBIN KOMIUIEKC
KOCMHUYECKOH Onodusuky, nerictsoasimii B pamkax HITO «ueprusi». PykoBoani «pa3padoTKoii
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MIPUHITUTIOB, METOJIOB ¥ CPEJCTB TUCTAHIIMOHHOTO OSCKOHTAKTHOTO YIPaBJICHUS MOBEJICHUEM OHO-
JIOTUYEeCKUX O0OBEKTOB». B TOM 4rcIie MpH MOMOINM TEXHHUUECKUX CPeCTB — reHepaTtopoB. KaHioka
ymep. Kak 1 MHOTHe ero Koyuierd.
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Oco0eHHOCTH Pa3BUTHSA NCH-TEXHOJOTHIl B pa3HbIX CTPaHaxX

Pacckaspiaer renepan — maiiop KI'b-®Cb bopuc Koncrantunosuu Pathukos [68]. B CIITA
pa3pabaThIBAIOTCS MU TICH-BO3/ICHCTBHUI HA OCHOBE BOCTOUHBIX TMCHUXO(MU3UYECKUX CUCTEM: TUII-
HO3a, HeWponuHreucTuyeckoro rnporpamvuposanusi (HJIIT), koMIbIOTEpHBIX MCUXOTEXHOJIOTHIA,
OMOPE30HAHCHON CTUMYJISALIMM (M3MEHEHUsI COCTOSTHUSI KJIETKM OpraHu3Ma uesioBeka). Ilpu sTom
pecyieayeTcs Leb MOoTyYeHUs] BO3MOXKHOCTEN YIIpaBJIeHUs IOBEIEHUEM YeJIOBEKa.

N3panab 0OCHOBHOI YIIOp cAesal Ha UCCIIEAOBAHUSIX, HAIPABJIEHHBIX Ha JOCTHKEHUS YesIOBe-
KOM Ka4e€CTBEHHO HOBBIX BO3MOKHOCTEH 3a CUET CaMOPEry/IsiiU, U3MEHEHUs] CO3HAHM S, IOTEHIU-
asa (pU3MYECKOro Tesia, — 1151 CIIOPTCMEHOB, «COBEPLIEHHBIX» PAa3BEJUMKOB, TUBEPCUOHHBIX TPYIIIL.
Kpowme Toro, co3aaiorcsi cekpeTHble TEXHUUYECKHE CPEJCTBA IPOrPaMMUPOBAHMUSI TIOBEICHUS Yello-
BeKa, JICUCTBYIOIME Ha 0a3e MaTeMaTHYECKOro MOJIEIMPOBaHUS CUMBONMKN Kadoams! [68].

B Akazemuy HalMOHAIBHBIX CHJI CaMOOOOPOHBI SIMOHMM M3y4aloTCsl BO3MOKHOCTH UCTIOJNb-
30BaHM MApaNCUX0JIOTMYECKMX (DEHOMEHOB, B TOM YMCIIE /IJ1s1 pa3BebIBaTe/IbHbIX Lieseil. Han npo-
O1eMaMu ICMXOTPOHUKH padOTaeT Takke MHCTUTYT pesMruo3HOM NICUXOIOTHH.

Coyx0Obl 0€30MaCHOCTH M KOHTPOJISI 32 BHEIIHETIOMUTUUYECKON JiesATeIbHOCThI0 CeBepHOM
Kopen sxcrieprMeHTHpyYIOT B 00J1aCTH B3aUMOJICHCTBU S CIIEIUAIIbHBIX U3JTydaTesiel 1Jisi i3MEHEeHUsI
padoTHl OPTraHOB YeJIOBEKa.

B CHIA y:xe ¢ HauaJja 50-X rooB BeJyTCs IUIAHOBBIE U LieJICHANpaBJIeHHbIe pa3padOTKU
B oOnactu ncuxopu3nyeckux Bo3zercTBuil [78]. B memo uayT BOoCTOYHbIE MHCTHYECKHE JIOK-
TPHHBI, METO/Ibl KOMILJIEKCHOTO T'MITHO3a M HEMPOJMHIBUCTUYECKOE MporpaMMupoBanue. OTraum-
BAIOTCSI TEXHOJIOTUN «TICUXOMOYJISILUN» U «OMOPE30HAHCHON CTUMYJISLIUM». MI3ydaioTcst criocoObl
BO3/IEWCTBUS HA MO3T YJIbTpa3ByKa, MUKPOBOJIHOBOIO M HU3KOYAcTOTHOTO 3ByKa. lllmndyorcs mero-
OVKU yTIpaBJIeHUs] MBIIUIEHUEM U MOBEJEHUEM 4YesioBeka. Mccnenylorcest cpeacTBa KOHTPOIS Hall
SMOLMSIMU U yIIpaBJIeHNs] MOTUBaMU. VICTIBITHIBAETCS M IMIMPOKO NMPUMEHsIETCS] (PEHOMEH « CTHPa-
Hus namsat». LIPY, neiictBys noa npukpeitieM HanioHambHOTO MHCTUTYTA NICUXUATPUH, A TaKkKe
KanudopHuiickoro yHuBepcHuTeTa, 3aMyCTHIO Psifi KPYITHOMACIITAOHBIX MPOEKTOB MO HM3YyYEHUIO
Y BHE/IPEHUIO B KU3Hb CPEJICTB YIIPABJIEHUS YEJIOBEKOM ITOCPEJCTBOM IICU-TEXHOJIOTUH (IIPOrpaMMbl
«MKULTRA», <MKDELTRA», <MKULTRANS»). Ilo taHHbIM UCTOYHHMKA U3 POCCUUCKHUX CIIelI-
CITy’k0, 32 OKEAaHOM YK€ CO3JaHbl M alpoOOMPOBaHbI HA/IEKHBIE CIIOCOOBI, TTO3BOJISIIOIINE IKCTPACEH-
COPHO — B TOM YHCJIE C UCTIOJIb30BAHMEM TEXHUYECKOTro 000pynoBaHus — 3(()EKTUBHO BO3JEHUCTBO-
BaTh KAK Ha IICUXUKY OT/IEJIbHBIX JIMILI (PyKOBOAMUTEJIEN APYIUX FOCYJApPCTB), TAK U HA LIEJIble TPYIIIbI
HacesneHusl. Ho CIIA B cBOMX yCTpeMJIEHHUSX 3aBJIaJIeTh MHCTPYMEHTOM YIIPABJICHUsI CO3HAHUEM,
yBbl, He onuHOKU. Ceroans IICH-TexHOMOrMM akTMBHO IPUMEHSIOTCS B pa3BeKe, B JUILIOMaThYe-
CKoM chepe ¥ MPaBOOXPAHUTENILHON CUCTEME Pa3IMUHBIX TOCYAapCTB. YacTh U3 TaKUX TEXHOJIOTUM
JIETaJIM30BaHO U OTJIAaHO Ha OTKYM «TpakJAaHCKUM». Tak, Hampumep, B 1985 rogy amMepuKkaHIbI pac-
CEKPETUJIM OfIHY U3 CBOMX BOEGHHBIX pa3pabOTOK: METOMI, HhIHE M3BECTHBIN KaK HEUPOIUHIBICTAYE-
ckoe nporpammupoBanue (HJIIT). CyTb ero B ToM, 4TO orniepaTop BBOAUT COOECETHNKA B COCTOSTHHE
TaK Ha3plBAEMOI0 MSAITKOI0 IMITHO3a, a 3aT€M HE3aMETHO HAaYMHAET UM MAHUILYJIMpPOBaTh MOCPE-
CTBOM OITpe/Ie/IeHHBIX (ppa3, UHTOHAIMI 1 MbIcell. COTpyaHMKH criencny k0 u padotHuku ['ociena
CIIA B o6s13aTenibHOM MOpsiAKe poxoAAaT Kypchl 1o HJITT. DT HaBBIKM AKTUBHO HCHOJIbL3YHOTCS
HMH BO BpeMsi Bep0OOBKH H Ha neperoBopax. [Ipu Bcex nunepax «Boblnon cemepku» cylie-
CTBYIOT KOHCY/IbTaHTHI 10 TexHuke HJIIT. OHM akTMBHO padoTaloT Ha MEXKIYHAPOIHBIX BCTpedax
1 B XOJI€ MOATOTOBKM TaKOBbIX. MeToaMKa 3Ta TakoBa, uto onbITHeIN HIITT-oneparop, Betynus ¢ BaMu
B HEMPHUHYKJIEHHbIN UAJIOT, MOKET «ITPUHYIUTH» BAC BCTAaTh, ONETh MAJbTO, CIIYCTUTHCS B TAOAYHYIO
JIaBKy, BEPHYThCSI M Bbl HMUEro He OyJeTe MOMHHUTH. TOJbKO YIMBHUTECH: OTKYIA Ha CTOJIE B3sJIACh
HepacrieyatanHas rnadka curapet? Takxke non BosaeiictrueM HJITI-meTona yenoBek MOpou BeIOAT-
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THIBAET TILATEILHO CKPhIBAEMYIO MH(OPMALIMIO, HAUMHAET JIeJIaTh HEOKUIAHHBIE 3asIBJICHUS], TEpsET
CAMOKOHTPOJIb.

PaccekperuB nannyio [ICU-meroguky, Boennble CIIIA namu 3¢p¢eKkTuBHBIII UHCTPYMEHT
MaHUMYJISIIA B PYKU YaCTHBIX JIMII, HO TTPY 9TOM 00ecrieuniy cede pa3BeTBICHHYIO CUCTEMY MOMCKa
u otOopa kaapoB. CerogHss B MUpe OKOJIO TPUIIATH MEKIYHAPOAHBIX M MATHUICCATH HAIIMOHAIIb-
HBIX OTKPBITBIX KPYIHBIX IIEHTPOB MOAroTOBKM BiageHust TexHukamu HJIIL. Kaxnpiii ron, B Tom
yncie u B Poccun, opranusyiorcst cemunaps! o HJITT, Ha KOTOPBIX MpeICTaBUTENN CIIEICTYX0 Bep-
OyI0T OyayIIMX CHEIUAIUCTOB 10 TICU-OpYkHi0. POpMBI M METO/IbI MOUCKA JII0/Iel ¢ HeopAuHAap-
HbIMH NICUXHY€CKHMHU CIIOCOOHOCTSIMH — CaMblil BaXKHBII BOIIPOC B padoTe 3amagHbIX Mpooiem-
HBIX UHCTUTYTOB. Ceituac npaktuka HJII mmpoko npuMeHsieTcs: B paboTe OM3HeC-CTPYKTYp, B3ATa
Ha BOOPYKE€HHE MUPOM OPraHM30BAHHOM MTPECTYITHOCTH, UCIIONIb3YETCS B AEATEIbHOCTU SKCTPEMUCT-
CKUX OpraHu3alvi.

HJITT u emy monoOHbIe METOIBI BO3JCUCTBUS HA CO3HAHME YEIOBEKa TMO3BOJISIOT 3aKJIAIbI-
BaTh Ha YPOBHE MOAKOPKH FOJIOBHOTO MO3ra pa3jnyHble IPOrpaMMbl U ycTaHOBKU. C pUMEeHEeHHeM
CPEJICTB ayAHO- U BUJIEOBO3AEUCTBYS BO3HUKAET (PEHOMEH KECTKOTr'O IPOrpaMMHUPOBAaHM I CO3HAHUS.
CkaxeMm, 11 cenTsaopst 2001 roga BroJiHe peajbHO ObLIO HE3AMETHO «3aCTABHTh» SKHUMAKHU
3JI0CYACTHBIX «BOMHroB» COBEPIIUTH CMePTeIbHbINH MaHEeBP H NPOTAPAHUTH GamrHu Mex-
JIYHApPO/JHOT'0 TOProBOro LEHTpPAa.

IICHU-MeTOMKH HCIOJb3YIOTCA B IPOrpaMMax aipecHOro Bo31eiicTBHs Ha JIH/IePOB
CTPaAH-NPOTHBHUKOB M CTPaH-COK3HUKOB. CrielMaaucTbl yTBEPXKIAIOT: HET JIIOJEW, KOTOpble
He noajaTcs runHo3y. C KeM-To TMITHOTU3EpPY IPOILE, C KEM-TO TpyJHee clipaBUThesl. OaHako npu
MacCHUPOBAHHOM, TIOIKPETIJIEHHOM JIeHCTBHEM TpHOO0pa, BO3ICHCTBUM OOBEKT aTakd HE MOXET HO0JI-
roe BpeMsl yCIeUIHO CONpoTUBIATheA. [Icu-onepartop, yaepkuBas HyKHbII eMy peKUM BO3AECHUCTBUS,
HaBSI3bIBAET OOBEKTY OIpeeIeHHbIE COCTOSTHUS co3HaHMsl. ECTh cBesieHUs, UTO omnpeaesieHHOTro
poaa MaHMMyJsANUU ObLIM npou3Beaensbl ¢ Muxaniaom I'op6adyeBbIM BO BpeMsi €ro MepBbIX
BU3UTOB B BemkoOpurannio. MoxHO peanonoxuTb, 4to ['opdayeBa mpocTo «3amporpaMmmMHupo-
BaJIM» Ha ONpPEAEICHHbIE NEUCTBUS, U OH, HAXOASACh HEMPEPHIBHO I0]] SKCTPACEHCOPHBIM BO3/IEH-
CTBHUEM, MOCJIEA0BATEIbHO PEATU30BbIBAJ 3AJI0KEHHbBIE B HETO IIPOTPaMMBbl M CXEMBI [IOBE/ICHU .

Ceroguast CIIIA pacnonaraioT reHepaTropaMy HU3KOUACTOTHBIX KOJIEOAHUH U reHepaTopamMu
HAITPaBJIEHHOTO JIEKTPOMArHUTHOTO U3JTy4eHHsI, KOTOPbIE CIIOCOOHBI BBI3BATH TOSIBICHUS «Paio-
3ByKa» B TOJIOBE OOBEKTA.

KpaTknii nepeyeHb pa3pado0TOK anmapaTHbIX MeTOA0B INCHXOTPOHHOrO BO3[eii-
cTBuA Ha yeaoBeka B CIIA [68].

1.0cHoBa — 3ByKO3amuchlBaolMe U BocrpousBogsime ycrpoucrsa. [Ipunnumn: HIIIT
Ha OCHOBE I'MITHOIeinu. Pe3ynbrar: mporpaMMupyeMoe NoBeACHHE.

2.Meron: ncuxoxupyprusi. Koppekiys noBeJeHuss U COCTOSIHUSL METOIOM HEWpOXUPYPIrUM.
Pesynbrar: ynpasisemoe noBeJeHue.

3.Mertoa: HJIIT Ha ocHOBe rUIHOTEpanuy U METOIMK caMoperynsiuuu. Pesysbrar: ynpasise-
MOE€ TOBE/ICHUE.

4.Merton: «Ilcu» — BO3IEHCTBME HA OCHOBE BOCTOUHBIX NcHxodu3ndeckux cucrteM. Croco0:
VHIVBHyaJIbHAs «TICH» TIOATOTOBKA. Pe3ynbTaT: ynpaBieHue noBeieHueM 0ObEeKTOB.

5.Meron: komriuiekcHoe npumeHenue runto3a, HIII u ncuxoctumynstopos. Pesynbrar: mos-
HOCTBIO [TPOrpaMMHpyeMoe NoBeJieHre Ha cpok ot 1 g0 10 jer.

6.0cHOBA: HCTOJIL30BaHNE KOMITBIOTEPHBIX TEXHOJIOTUI B MOJIEIMPOBAHUY MTOBEICHUST OOBEK-
ToB. Tema: [IcuxocTUMYJIAIMS CO3HAHUSI OOBEKTa C UCTIONb30BAaHNEM BOCTOUHBIX CHCTEM M KOMITBIO-
TEPHBIX TEXHOJIOTWA. Pe3ysbTrar: JoCTHKeHNe HOBOTO KayecTBa JMYHOCTU, BOZMOXKHOCTEN (pusnye-
CKOr0 TeJa.
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7.Metox: MonenMpoBaHue MOBEIECHUS Ha OCHOBE M3MEHEHUs co3HaHus rnocpencrsoM HIIII
(MeToapl cMMBOJIOB). TexXHONMOTHS: CO3JaHMe CaMOil 3710pOBOW HauuK B mupe. Pesynbrar: 60phbda
3a 3JI0pOBBIN 00pa3 KU3HU.

8.Mertoza: MOAENMPOBAHUE TMOBEIEHUS JIMYHOCTU TMOCPEACTBOM AMCTAHIIMOHHOIO BBEICHUS
uHpopmarmu. OcHOBa: coYeTaHWe KOMITBIOTEPHOW TEXHOJIOTMU C «IICU» — BO3JEHMCTBUE Ha CTPYK-
TYpPbI JINYHOCTU. Pe3ysbTar: yrpasieHre NpUHSTUS PEIIeHHs IJIaBaMH APYTUX TOCYJapCTB.

9.KommiecHoe mpuMeHeHue OMOPe30HAHCHON CTUMYJISIIUM.

Ipumeuanue. HJIII (HeliposmHrBHNCcTHYECKOE MPOrpaMMHPOBaHNME) — 3TO 00JACTh
MPAKTHUECKOW TICUXOJIOTHH, pa3padaThIBaioNiasi MPUKJIAIHbIE TEXHUKU, MOICIUPYIOIIUE MPUEMBbI
U MPaKTUKU 3HAMEHMUTBIX INICUXOTEPAleBTOB M MacTepoB KOMMyHMKauuil. HepoauHrsumcrmye-
ckoe nporpammupoBanne (HJIII) — nmoaxon K MeXJIMYHOCTHOMY OOIIEHHIO, PA3BUTHIO JIMIHO-
cru u nicuxoreparnun. HJII 6110 paspadorano B 1970-x rogax amepukanuamu [xoHom ['punnepom
n Puyapnom beHuiepoM (Tak CUMTAIOT aMEpUKaHLIbL).

Cozparenn HJIIT yTBepkaaioT, UTO CYIIECTBYET CBSI3b MEXKIY HEBPOJOIMUYECKMMM IPOIEC-
cami (Helipo-), SI3BIKOM (UH28UCHUYecKOe ) N CBOUCTBAMU TIOBEJCHUS (npozpamMmuposanue), a Takxe
0 BO3MOXKHOCTH BJIMSITh HA HUX CIIEIIMAIBHBIMU TEXHUKAMM TSI IOCTHKEHHMS JKeJlaeMbIX 1esei. Tex-
Huku HJII HampaBieHbsl HA KONMPOBAaHME WIJIM MOJAEIMPOBAHUE TMOBEACHUS JOACH, JOOUBIIUXCS
ycriexa B HeKOHM 00J1acTH, 1J1s1 TPHOOPETEHHUs] MX HABBIKOB.

B IIakucTaHne B uHTEpecax CHeLcay:x0 pa3padoTaH MpruOOp, BEI3BIBAIOIINI HAPYIIIEHHS B JKH3-
HEJIeSATEJIbHOCTH OPraHOB U (PU3UOJIOTMYECKUX CUCTEM YeJIOBEKa BILIOTH JO JIETAJILHOTO UCXO/A.

Boennas pa3Benka Mcmanum (pyHaHCHpYET UCCIEA0BaHUS 110 W3YUYEHUIO BO3JEHCTBUS pa3-
JIMYHBIX (PU3UYECKUX (DAKTOPOB HA OPraHbl YEIOBEKa M TOJIOBHOM MO3T C LIEJIbI0 CO3[aHuUsI CPEICTB
HapyIeHust (PyHKIMA 3TUX OPraHOB U U3MEHEHUsI COCTOSIHUS TICUXUKHU.

B I'epmanuu Takue vcciieqoBaHus BeyTcs B yHuBepcuteTax bonna u ®@paitdypra. B I'epma-
HUM O MPECTYIUICHUSIX C MPUMEHEHUEM IICU OPYKHsI MBITAETCs paccKa3arh «AcCOIMaIysl MPOTHB
JIEKTPOHHOTO TEPPOPa.

B Beaukoo6puranuu, B JIOHJOHCKOM yHUBEpCUTETE, UMEETCsl JTabOpaTopusi TICMXOIOTnyYe-
CKHX HccliefoBaHui KeMOpumIkCKoro yHuBepcureTa.

B IIBefinapuu nommims pazpadotana 6a3y JaHHBIX, Ha3biBaeMylo «TpeBoKHBINH 3BOHOK»
(Warning Bell) [70], uadopmaliust U3 KOTOpON UCHOIb3YyeTcs opuliepaMy NMOJIUIIUMA B OTHOIICHUN
paccieioBaHus Jiesl O JOMAIllHEM HAaCWINH, BKJII0Yask MH(OPMALIMIO O «KEePTBE, MPEIbIAYIIUX CIy-
YasiX HaCUJIMSI, BO3MOXKHBIX MOJ03PEBAEMBIX, a TAKKE O MPUHATHIX paHee Mepax 0e30MacHOCTH».

Ananornunyio 0asy JaHHBIX O MCHXOTPOHHOM HACHJIMHU W €r0 KepTBax, a TaKkKe JIHMIAX,
yUYacTBYIOIIMX B YTOJOBHOM CYIOIIPOM3BOICTBE, clieqyeT co3aaTh U B Poccuiickoit ®Penepauui.
K 6opbbe ¢ paccMaTprBaeMbIM SIBJIEHHEM CIIeIyeT MpPUBJIEKATh HE TOJNBKO MPABOOXPAHUTEbHBIC
oprassl, HO 1 oOmecTBeHHOCTh. Harpumep, B I'epmanun pa6otaet Acconuanusi 60pb0bI mpo-
THB IICUXOTPOHHOI0 OPY:Kusl. McTopun skepTB ICMXOTPOHHOTO TEPpOpa OHA pa3MelaeT Ha CBOeM
caiite. C Hayanma 90-x ronoB B MockBe Toxke padoraer komuccusi «®eHoOMeH», Kyla MOTYT
oOpararbcst KepTBbI IICUXOTPOHHOTO Teppopa. AHATIOTHYHbIE KOMUCCHU, IyMAaeTcsl, JOJKHBI CO3/a-
BaTbCsA BO BCeX permoHax Poccun.

B U3panJie nomHBIM XOIOM UIYT paOOTHI, HAITPABJIEHHBIE HA BHISIBJIICHUE B YEJIOBEKE HOBBIX
TMICUXUYECKUX, (P3MUECKUX M MHTEJUICKTYa IbHBIX BO3MOKHOCTEW IyTeM MOTPYKEHUsI B COCTOSIHUE
M3MEHEHHOTO CO3HaHMs. [Ipy MOMOIM 3TUX 3HAHWU M3PAWJIbTSIHE XOTAT 3arONyddTh MIEaTbHOTO
conzara. Kpome 3toro, TaMm co3aioTcsi MpuOOps AJIsl TPOrpaMMHUPOBaHMST Y€I0OBEYECKOTo TOBe/e-
HUs Ha 0a3e MaTeMaTHUECKOro MOJCTUPOBAHNS CUMBOJIMKY «Kab0as» [78].

AnoHcKue cnenuaJducTbl B AKaJIeMUM HAITMOHATBHBIX CHJI CAMOOOOPOHBI 3aHSTHI U3yYe-
HUEM BO3MOXHOCTH HCIIOJIb30BAHUSI MAPAICUXOJIOTMYECKUX (DEHOMEHOB B LieNsSIX pa3BeAku. Tam
B VIHCTUTYyTE pENMrHO3HON TICMXOJIOTMU YIyOJIeHHO padoTaioT Haj MpoOsieMaMH TCHXOTPOHHKH,
pa3pabaTeIBAIOT METOAMKH MOTYUYSHUs] KAYECTBEHHO HOBBIX COCTOSIHUI CO3HAHMSI C TIOMOIIBI0 KOM-
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MBIOTEPHBIX TEXHOJIOTUH. SIMOHIIBI KOHCTPYUPYIOT anmaparsl JUCTAHIIMOHHOTO BO3/ICHCTBHS Ha OHO-
JIOTMYECKYI0 CTPYKTYpY 4esoBedeckoro opranusma. [lomoOHble ke HCCIeaoBaHUST WHTEHCHBHO
BeslyTcsi B yHuBepcutetax bonna, ®paiidypra, Jlonaona, Kemopuaxka n bpucrons. B raii-
HYIO TOHKY TICMXOMO3TOBBIX TEXHOJIOTUI BoBJieueHbl Takxke Kurait, [Takucran, Mcnanusi, CeBepHast
Kopes, ®panums, Ascrpusi, Aprentuna, bpaswnus, 'onnangus, [lseuus u FOAP. Tak, B 1997 rony
B AlmoHum B pe3ynprare MpocMoTpa MyibTduibMa «KapMaHHble MOHCTpPBI» 00JIee BOCBMUCOT JIETei
NoNasy B OOJIbHUILY C SMUISNTUYECKUMU MPUCTyTiaMu [78]. BBISICHUIOCH, UTO B MYJIBT(UIEM ObLIH
TalHO «BILIUTHI» N300pAXKEHUE TIABbl TOTATMTAPHOM CeKTh Acaxapsl 1 neporiud [uBe — uHIYHCT-
CKOro 6ora pa3pyIieHus..

Bo3MOKHOCTB BHYIIATh JTIOASIM HEUTO Yepe3 MIHTepHeT, BBOAUTH YeJIOBEKY TTOMHUMO €ro BOJIH
HYXHYI0 HH(pOpMAIHIO — 0co0ast TeMa. B «ieranbHyio» KapTUHKY BeTaBisiorcst 30% MUKCcenoB, KOTO-
pble TIPEJICTABIISIIOT COOO0M «TaltHOE MOCIaHUEe», CIOCOOHOE OKa3aTh JEUCTBUE Ha MOJCcOo3HaHue. [leko-
AUpOBaTh 3Ty MH(OPMAIMIO BecbMa MpobnematiyHo. B Poccun Takoe mop crity TONBKO MOIIHBIM
KomrbloTepam Kiacca «Kpeit». Takum oOpa3om, moMemareabCTBO WM CMEPTh Y AUCIIIES] MOKET
OBITH CJIAICTBUEM BOBCE HE MEpeyTOMJICHUS, a IIEICHAPABJICHHOTO JICHCTBUSI METO/Ia «TeHEpaIin
TOJICO3HATENIFHO BOCIPUHUMAEMBIX BU3YaJIbHBIX H300PasKEHHIA».

B 2002 roxy npaBureJibcTBo Kanaapl Hauaso BeIIUIaYMBaTh KOMIIEHCALIMM KEPTBAM KCIIe-
PUMEHTOB NO «ITPOMBIBAHHIO MO3TOB», KOTOPbIE MPOBOAMIINCH B 1960-€ roawl no 3akazy LIPY. to —
(bvHaNT rpaHIMO3HOTO CKaH/AIA ¢ AMEPUKAHCKOW CeKpeTHOM mporpammoit «MK-ynbTpa», Mo KoH-
TPOJTIO ¥ BIMSHUIO HA TICUXUKY YeJIOBEKa, IPOBOJMBIIEHCS B HECKOIBKUX CTPaHAX 1O BCEMY MUPY.
Hauancs ckanpgan nocie Toro, Kak KaHaACKUI 3aKTI0OYEHHbId (DPUHCKOTO MPOUCXOXJIeHUsT MapTu
Kocku pacckazai, 4to B TIOpbME CTaJl CIIBIIIATH TOI0CA, KOTOPhIE CTPEMIUTUCH MOAYMHUTD €0 CBOEH
Bouie [79].

UcnbiTanusa B CesepHoit UpJianaum nokasai, 4TO MPHU MOMOIIM JBYX YIbTPa3BYKOBBIX
YacTOT MOXHO Pa30rHaTh TOJITY WM JEMOPaIM30BaTh 1eyo apmuio. Korna aTi 1Be 4acToThl cMe-
IIMBAIOTCS B YEJIOBEUECKOM yX€, OHM CTAaHOBSITCSI HEBBIHOCUMBIMH. [10/10TTBITHBIE COIATHI UCTIBITHI-
BalOT HEMPEOIOIMMOE KeJlaHue 6exaTb. [1py MoMOIIM SMEeKTPOHUKH MOKHO aKTUBU3UPOBATH IIEHTPHI
CTpaxa, SIpOCTH, YIOBOJIbCTBHS M CUACThsI. BUTh 10 «OOJIEBBIM TOUKaM» B YEJIOBEYECKOM CO3HAHUM.
3BYyKOBas peryisiiysi MCUXUKKA WM CIIOBECHBIE BHYIIEHUS MOTYT BHEAPSATHCS B 3aKOJMPOBAHHOU
dbopme B 060 HOCUTETh 3BYKOBOUM MH(MDOPMAITIH: MY3bIKY, peUb, IIIYM.

Mosr He3aMeTHO MPUHUMAET BHYIIIEHHE U OKa3bIBaeT KOPPEKTUPYIOIee JeWCTBUE Ha TMOJICO-
3HaresibHOM ypoBHe. B CIIIA Ha uccneoBanusi mogoOHOro miaHa KuaawTcest okosio 150 muH $ B rof.
IIcnxokoppeKIHOHHbIE Ja3epHble JHCKH — PAcHpOCTPaHeHHOe CPe/ICTBO HeOCO3HaBae-
MOr0 BHYHIEHHSI MEJHIIMHCKOr0 HA3HAYEHHsI. DTO TaK Ha3bIBaeMasl «IICUXOMY3bIKa», KOTOpast
MIPE/ICTaBIISIET COOON MOYIMPOBAHHBIA CKPHITHIM CEMAaHTHYECKHM COOOIIEHNEM 3BYKOBOM CHTHA
CJIO)XKHOHM CTPYKTYphI. Llenbio HeBepOasbHOrO My3bIKaJIbHOTO BO3JAEHCTBUS SIBJISIETCS] aKTUBH3ALIUS
BHYTPEHHUX PECYpPCOB OpraHM3Ma, CTaOMJIM3alvsl BeTeTaTUBHBIX (DYHKIMM, YaydllleHHe KayecTBa
CHa, yJTy4IlIeHre SMOLIMOHATIBHOTO (pOHa, TOBBIIIIEHNe padoToCocoOHOCTH U Tp. Ho 3TH ke TexHo-
JIOTHH, TIPUMEHEHHbIE C AeCTPYKTUBHBIMH LEISIMH, MOTYT CITPOBOIIPOBATh MaCCOBOE MIOMEIIATE b~
CTBO, JICTIPECCHUIO, TOTAIbHBINA CYUITUAATBHBIN CHHAPOM.

IIcu-TeXHOJIOTHH — PeaJbHOCTh TPEThero ThicsayeJaeTHs . DTO 3HAYUT, YTO BOMHBI ClleLy-
IOIIErO TIOKOJIeHUsT Oy/IyT BECTUCh Oe3 MPUMEHEHHUs MeXOThl, O0MO U apTUJUIEpUH, U He Ha 3eMJle,
Ha BOJIE ¥ B BO3/IyX€, HO B IPOCTPAHCTBE CO3HAHUS M MOJICO3HAHMUSI TPOTUBHUKA.

— HenaBHo mpounTa, 4To aMeprKaHIlbl POBOAMIN UCTIBITAHUE PAKET C BHICOKOYACTOTHBIMU
M3JTy4YaTesIsIMUA BOJTH, BO3/ICUCTBYIOITUMHU Ha TICUXUKY. DTO MICU-OPYXKHUE IIECTOro nmokojenus? [79]. —
Ha. W 17151 Hero Hy’KHO CPOYHO pa3padaTHIBATh MEPHI 3AIHTHI.

AMepuKaHIBI XOTAT HCTPeOUTH poccusiH [79]? Yacro BcTpevaloTcs: 3a0myKICHUS, YTO
TMICU-TEPPOPOM HaJl POCCUSTHAMY 3aHUMAIOTCS] aMEPUKAHCKUE CTIETICITYKObI, YTOOBI yHUUTOXHUTD HAace-
nenvie. Kto Obl HM 3aHUMAJICS TICH-TEPPOPOM, OIHAKO IIeJTb STOTO SIBJICHUSI HE B UCTPEOIeHNH pOC-
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cusiH. [lcu-Teppop pacnpocTpaHeH BO BCeX CTpaHax — U B AMepuke, U B ['epmanuu, u B AnoHun,
n B Ay, u B Uramum, u B Ykpaune, u B benapycu. ’KeprBy He nepecraBaiy IbITaTh, €CIH
oHa Haxomwiack U B Kurtae, u B Anbanun. Ilcu-omnepaTopsl MPakTUYECKHU MOCTOSTHHO BBOASAT CBOMX
’KepTB B 3a0JyxaeHue. OObIYHO, OHU JAIOT MOHATH KEPTBE, YTO ee CKOpPO yObIoT. [Ipu sToM
MOCTOSTHHO TIPUMEHSIIOT METO/IbI, KOTOpbIE 3aIyTHUBAIOT )KePTBY — HaNaIeHusl, N30UeHuUs], TIOKa3 Tpa-
T'MYECKUX CLIeH (BBIBOIAT JKEPTBY HA TpareAny WA CaMH CO3[AI0T WM WHCICHUPYIOT UX), YOUiCTBa
POJICTBEHHUKOB WJTH coceieid. OIHAKO 3TO BCe BCETO JIMIITL TPEHUPOBKY BBOJUTH YeJIOBEKa B 320y K-
nenuve. CTaHIApTHBIM METO]] BBEJICHUSI B 3a0/TyKICHUE — HABSA3BIBAHUE MBICJIEH, UTO C )KePTBOM pac-
MIPABJISIIOTCS COCEN UM PYCCKUX YHUUTOXKAIOT aMepuKaHIbl. OHAKO kepTBe MPOCTO AAI0T IIPUEM-
JIeMy10 /17151 Hee (PMKTUBHYIO TPUUMHY 17151 Icu-Teppopa. [lcuxoTpoHHas MupoBas Mapusi — «HyJieBasi
BJIACTb» AEUCTBYET BHE ITPABOBBIX Ipejiesio. Kpome Toro, BiajieHre ICMXOTPOHHBIM OPYKHUEM BbIBO-
JUT TICUXOTPOHHYI0 Mauio Ha 6oJiee BBICOKUI ypOBEHb CO3HAHUSI, YeM OObIYHbIE JIOAHU, COOT-
BEeTCTBEHHO, CTaBsI ICUXOTPOHHYI0 Ma()uI0 BhIIIE JIO/1eH.
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I'oToBBIE alIapaTtbl JJIAd IICUXOKOPPEKIUNA U CTUPAHUA ITIAMATH

Kak moxer BbinisaeTs ncuxorponHoe opyxue? Ilo cioBam renepana ParHukosa, no-pasHomy:
Y B BH/Ie MYIIKHU, M B BI/le aHTeHHbI, U JJa:Ke Ta0JeTKoil, KOTopasi M0X0Ka HA YCTPOMCTBO,
OTIyruBamwIiee KoMapoB [68].

C mapra 2016 ropa B POLL «Anenu — [ensa» Hauas cBoio padoTy anmapaTr bruoakyctuaeckoit
koppekuun (BAK Cunxpo — C). O6nactu npumenenusi BAK Cunxpo — C

— BOCCTaHOBHUTEJIbHAS MEUIIMHA U peaOrTUTaIIS;

— HEBPOJIOTH S, IICUXUATPUS;

— crenyanbHas Neiaroruka (KOppeKkIyoHHas);

— HOpMaJM3anus Ncuxo(Pu3noJ0rn4eckKoro COCTOSsIHUS, B TOM YHCJe Y JIMI C BBICO-
KHM YPOBHEM HEPBHO — ICHXUY€CKOI0 HANIPSI’KeHHUsI.

adelipnz,.ru

Puc. 8. Bo3neiicteue anmapara buoakycruueckoi koppekiimu BAK-Cunxpo-C [46]
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MPUHLWN AENCTEWA BAK

PEMCTRALIMA 330

Puc. 9. Ilpunuun peicreus annapara bruoakycruueckor koppekumu BAK [47]

3azepkKa NCUXUYECKOrO U PeueBOro pa3BUTHSA y JeTel SBJIseTCS OAHUM U3 Haubosiee pac-
IIPOCTPaHEHHBIX MTPOSABJIEHUI MTOCIIEACTBUI OPraHNYECKOTO ITOPAKEHN S TOJIOBHOrO Mo3ra. I1pu atom
HapyllleHe peur MOXET KaK COIPOBOXKAATH 3a/IEPKKY IICUXUYECKOTO PAa3BUTHS, TaK U MIPOSIBIIATHCS
otaesbHO. K Hambosee 4acTo BeTpeyaoIuMest B KIIMHUYECKO! MTPAKTUKE HapYIIEHUsIM peud OTHO-
CAT 3aJeP/KKY PEYEBOr0 pa3BUTHsI, KOTOpasi MPeCTaBIsAeT cCOOOI HapyIIeHHe KaK CMbICIIOBOTO, TaK
1 3ByKOBOTO KOMITIOHEHTOB (5—10% B Bo3pacrte 110 6 s1eT). B cBAI3M € 3TMM BaKHO CBOEBPEMEHHO J11a-
THOCTUPOBATh U KOPPEKTUPOBATh HapyllleHue peuu. 11 HopMasibHOro (hbOpMHPOBAaHUS peud HEOO-
XOAMMO HaJIM4YMe COXPAHHOTO CIyXa, HEMOBPEXKJEHHOTO apTUKYJISILIMOHHOTO anmapara, a Takxke 3pe-
JIOCTU U COXPAHHOCTH CTPYKTYP OJIOBHOTO MO3I'a, OTBETCTBEHHBIX 32 peueBble (PyHKLIMU. BrisBiieHa
a(ppeKkTUBHOCTH OMOaKyCTHUeCKOU Koppekiuu ronosHoro Mo3ra (BAK) y aeteii ¢ 3a1ep:kKoii ICHXU-
yeckoro u peuenoro passutus (3I[1P, 3PP). B pe3sysbTate npoBeeHHOro UCCIe0BaHuUs ObUIO MOKa-
3aHO, 4To B rpynmne jaererd ¢ OHP 1—2 ypoBHS Kak ¢ M30JIMPOBaHHBIMUA HAPYIIEHUSAMHU PEYEBOTO
Pa3BUTHS, TaK U B COYETAHUH C 33/IEPKKOM ICUXUYECKOTO PA3BUTHS, OITYYaBIIMX OMOaKyCTUUYECKYIO
KOPPEKLIMIO FOJIOBHOTO MO3ra, OTMeYasach MOJOKUTENIbHAS IMHAMUKA 110 BCEM ILIKaJIbl OOIIEro pas-
BUTHUA peun [47].

1992 ron. B tenenepenaue «Yepuwiii simmk» no Ilepeomy kanany LT 03BydeHo copepixka-
HUe Opounopsl «Hekotopele npuMeHeHus runHo3a». Aprop — IBan Cepreesnu Kauaans, ObiB-
IIMA BOGHHBIH, U3BECTHBIN TMITHOTU3EP, MUILIET O CO3IaHHOM UM (B coaBTOpCcTBE) HAa 0cHOBe CBY-
reHeparopa ycranoBke «Paamocon»: «MHOI0... CENaHO OTKpHITHE, N300pETeHNe — CIOCco0
BBI3bIBAHNSI HCKYCCTBEHHOIO0 CHA HAa PACCTOSHMM C MOMOIIBI0 paanoBoisH... I'opon Hosocu-
Oupck, BoiickoBas yactb 71592. ...IIpakTuyecKkyio MOMOIIb B COAEHCTBUM U O(POPMIIEHUH STOTO
OTKPBITUSI OKa3bIBaJl T€HEPAJI-MOJIKOBHUK aBuauuu Brnaguvup HukurtoBuu AGpamos. Kypuposan
padotsl nBaxabl I'epoir Coserckoro Coro3a, Mapiian aBuaiuu CaBunikuii EBrenuii AAxoBneBuu».
Jlasiee roBOpUIIOCH 00 YCTIEIIHBIX UCIIBITAHUSX YCTAaHOBKU «PainocoH» B BOMCKOBBIX YACTSIX MO/
HoBocn6mpckom, a Takke O TOM, YTO STOT MPUOOP MOXKET HE TOJNBKO YCHIIUIATh «ITPOTUBHUKA»
Ha OOJIBILIOM PACCTOSIHUM, HO M BBI3BIBATh H3MEHEHUsI B OPraHu3Me — BIUIOTh 0 MyTalUil KJIETOK
(MHBIMU CJIOBaMU, F'€HEpUPOBaTh ypoacTBa). [IpenBapuTesbHbIE pacueTs! AJ1s1 COBOKYITHOCTH YCTaHO-
BOK (CTaHUMM «PaJrorunHo3») nokaspBaloT, YT0 MOKHO 00y4ath ropod miaomaabo 100 keaz-
PaTHBIX KHJIOMETPOB C pacCcTOsHUA 0 55 KMJIOMETPOB OT IepefaTyuka. Jlioau, KoTopele nomna-
AyT TOJ 3TOT Moay/MpoBaHHbI CBY-curHan, OyayT B JIydileM Ciydae 3achllaTh.

CeHcauoHHbIE CBEJIEHUS ITOCTYITWIN B aMEPUKaHCKYI0 redatb B 1997 rogy. Craim U3BECTHBI
3anuckn /Ixko3eda Xosacunmxepa, noMmomHuka ceHaropa Jleo Paiiena, KoTopblii Obul yOUT
B 1978 rogy 6oeBukamu rinaBapsi cektsl «Hapomusiii xpam» Ixxuma Jlxonca B ['ailane. Xoncunmxep
YCTAQHOBWJI, YTO HA WIEHaX 3TOW CEKThl OTpabaThiBalach CEKpeTHasi MPOrpaMma OIHOTO U3 aMepH-
KaHCKMX MCCIIeIOBATeIbCKUX HEHTPOB NoJ Ha3BaHueM «MK-VYibrpa». B ToM uncie npoBepsiiioch
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BO3/elicTBHE HA NCUXUKY HU3KOYACTOTHBIX F€HEPAaTOPOB, MIPOBOIMPYIOILEe HA 3apaHee 00y-
CJIOBJIEHHBIE JieiicTBUs. MIHaue roBopsi, OpoOoBaiach BO3MOKHOCTh IPEBPATUTh HEKOTOPBIX YJIEHOB
9TOU CEeKTH B OMOPOOOTOB.

Benyumii koncrpykrop cekpernoro HUM B Pocrose-Ha-lony bopuc Kpytukos yuactBoBas
B CO3JIaHMU MOIITHOTO Ticu-TeHeparopa «['paamenT-4». o ero cooOmmeHmo, padoTa Takoro reHepa-
TOpa CBOIUTCS K MCIIOIb30BAHUIO JIEKTPOMArHUTHBIX U3JIyYeHUM /17151 BO3/ICHCTBUS Ha YesioBe-
YEeCKMI MO3I M OpraHusM B LiesioM. [Ipr 3TOM Teo paccMaTpuBaeTcsl Kak 1eKTpOMeXaHHyecKast
cxeMa. VM TIOCKONIbKY B Hallle BpeMsl yKe UMEIOTCS JIy4d, KOTOpbIe HapyIIAloT HOPMaJIbHYIO paboTy
CHCTEM CaMOJIETOB, PAKET, TEJIECTAHIIUI U KOMITBIOTEPOB, TO BIIOJIHE BOBMOXHBI M YCTPOKCTBA, Mpe-
phIBalOIHE JEKTPOMArHUTHbIE HMITYJIbChI MO3Ia, YTO BeJleT K COOSIM B TIOBEJJCHUH Y€JIOBEKA.
B ormpeneneHHBIX yCIOBUSIX OH MOXET CTaTh OHopodoTom [48].

DakTHUECKH «IICH-OpYKHe» IEUCTBYET M0 CXeMe «IeHepaTop — yCHIHNTeJb — H3Jy4a-
TeJb-4eJI0OBeK». VIMEHHO Takoe OpysK¥e OHMM U3 TIEPBbIX CO3/1aJl M3BECTHBIN H300peTaTelib, JOK-
TOp MeOUUMHCKUX HayK fIkoB PynakoB, cCOTpyIHMK OZHOTO M3 HOMEpPHBIX MHCTUTYTOB. «MoOii
reHeparop, — pacckaszaj OH Ha Opu(UHIe, MOCBAIIEHHOM MpodiemMe NMCuXoTpoHUKU. — CriocobeH,
HECMOTPS Ha HeOOJIbIIIME Pa3Mephl, 1aBaTh Y3KHii Jy4, ,,0bromuii* Ha 150 metpos. [Ipu onpese-
JIEHHBIX YCJIOBUSIX STOT JIy4 MOXKET PacHIUPsIThCS, OXBAThIBast BO3JEUCTBUEM 1 OOJIbIION 3a11. KakoBo
ero BausiHue? OHO pa3HOTUITHO M 0oJiee BCEro HANOMHHAET MCKYCCTBEHHBIN T'MITHO3: YCBIILISIET,
MOIIHO TOHH3HUPYET U MOO0Y:KAaeT K JAelCTBUSIM, HHOIIa KpaiiHe ONAacCHbIM ISl HCIIOJHH-
TeJist. [la, NeliCTBUTENTLHO, MOXKET M MTPEeBPaTUTh YesioBeKa B OMopodoTa» [48].

[TporpamMmHO-anmapaTHeil pe30HAHCHO-aKyCTHUECKUI peabuutanioHHbi KoMrieke [TPAK
MpeCTaBIsIeT cOOON 0cOOBIM 0Opa3oM OOOPYIOBAaHHOE TOMeleHre (KaOWHET) CO CMOHTHPOBAH-
HBIM B HEM KOMIUIEKTOM CIEIMaIbHON ayAMOBU3yaIbHOW aniapaTypsl ¢ KOMITBIOTEPHBIM MTPOTPaMM-
HBIM yripasieHveM [51]. Ha3naueHue 1BoiiHOe — pacciiadjeHue opraHu3Ma nocJje cTpeccoB
(HanmpuMep, BOEHHOCJIY>KallUX) U, HA000POT, HAKAYKAa OPraHu3Ma dHepruei, Hanpumep,
peKop/icMeHa nepe;i CHOPTHBHLIMH COPeBHOBaHNsIMH. OCHOBHBIM TE€PaNeBTHUECKUM KOMITO-
HeHToM KoMmrutekca [TPAK siBiisiercst reHepaTop pe30HaHCHO-aKyCTUIEeCKHUX KOJIeOaHU — 3BYKOBBIX
BOJIH C 0COOBIMU MapaMeTpami. JlaHHbIe BOJHBI TO3BOJISIIOT BO3JEHCTBOBATh HA PA3IMYHBIE OPTaHbl
Y CHCTEMBI TAIIIEHTOB 32 CUET MHAYKIMK OMEHMI B MPOIECCe CIOKEHHS Pa3IMUHbIX JJIs1 KakI0TO
yXa 3BYKOBBIX 4aCTOT, IPOCITyIIMBaeMbIX yepe3 rosioBHble Tenedonsl. [Ipunmmn [TPAK 3akmouaercs
B FeHEpUPOBAHUY 3BYKOBBIX YaCTOT, ITPY MOMOIIY KOTOPBIX MOKHO U3MEHUTh COCTOSTHUE MO3Ta.
Ecsm Bo3eiicTBOBaTh HA MO3T, HEKOTOPbIM 00Pa30M, MOKHO H3MEHHTDH IOMIHHPYIOIIYIO
B 3HIlechasiorpamme yactoTy. Hanpumep, eciii Bbl HAaXOAUTECh B COCTOSIHMU OeTa (COCTOsIHUE
BBICOKOW aKTHMBHOCTH), ITyTeM CTHUMY/IMPOBaHUs Bamiero mosra yactoroi 10 I, MOXHO ToOUThCS
npeodnaganus B Bameil 3" Gonee HU3KuX yactoT. [Ipu 3TOM Mpom3oiAeT o0Imast peakcaius.
VYopoieHnnas cytb MeToAa B ciaeayomem. Eciu B JieBoe yxo nocrymnaer 3Byk BbicoTon 495 I,
a B paBoe — 505 I'11, 9111 1Ba TOHA KOMOMHMPYIOTCS B TosioBe. Pasnwuia, 10 [y, BocpuHUMaeTCst MO3-
I'OM Y OY€Hb 3(PPEKTHUBHO €ro CTUMYIIUPYET. DTa pa3HUIIA MEKIY YaCTOTAMU H HA3bIBACTCS OUHAD-
HbIM Koneoaruem. YToObl momyunTts uHapHoe kosneOanue 10 ', MoxkHo ricnionb3oBath 495 u 505 I,
i 862 u 872 I't, u Tak nanee. EnuHcTBEHHOE TpeOOBaHME — BHICOTA 3BYKA JOJKHA OBITH HEe Oojiee
1000 I'y, — 3T0 COOTBETCTBYET AJIMHE 3BYKOBOW BOJIHBI, ONTHMAJIbHO COOTHOCSLIEWCS C Pa3MepoM
u popmoii yeperna. BuHapHble 3ByKOBBIE KOIEOAHHs XapaKTePU3YIOTCs IByMsI OCHOBHBIMH MapameT-
paMu — 4acTOTON OMHAPHBIX KOJIEOAHWH U BBICOTOM CIIBIIIIMMOTO 3ByKa. YactoTa OMHApHBIX Koseba-
HUIA — 9TO Pa3HUIIA B BBICOTE 3ByKa B JIEBOM M IIPABOM yxe. BbIcoTa CIBIIIMMOrO 3ByKa — 3TO Cpe/iHee
apr(MeTHIECKoe MKy YacTOTaMM 3TUX JIBYX 3BYKOB. IIpu mpociymmBaHuy OMHApHBIX KojeOa-
HUIA 002 9TUX MapaMeTpa IJIABHO MEHSI0TCs, 00byHO B TeueHnu 20—30 munyT. BmMecrte ¢ 3TUM
U3MEHSIETCSI COCTOsSTHHE TOJIOBHOTO Mo3ra. B kommuiekramuio [TPAK BxoasT paznuyHble mpo-
IpPaMMBI:

— Penakcanus.
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[Tporpamma nokaszaHa AJisl pejlakcallii U CHSITUSI CTPECCOBOTIO COCTOSIHMSI 3a CUET IJIABHOW
MIepeCTPOUKH U3 COCTOSIHUS OeTa-akTUBHOCTH 15 I'ii BHU3 10 7 ['1. OKOHYaHWe cMeleH s aKIIeHTH-
pyeTcst HeOOJIBITMM MOIBEMOM aMILTUTY/Ibl CUTHAJIOB.

— Con

[Iporpamma npenHazHaueHa AJisl TeHepalyy ObICTPOro cHa. D(P¢EKTUBHBIN OTIBIX U BOCCTA-
HOBJIEHME cuJl opranusma. [1naBHoe cMmenienue yactotsl 10 3 [ ¢ MATKMM 3aTyXaHUEM B KOHLIE.

— TI'onoBHas 6011b

[Tporpamma oka3bpIBaeT JIETKOE aHAIbIe3UpyIoliee JeHCTBIE MPH TolOBHBIX Oomsix. CMerieHue
caMbIX HM3KHX TeTa-BoyH (5 I'i) u cpennux anbda-sonn (10 I'm). dus Gomnpieit ahpexTuBHOCTA
K CpeJHUM ajibga-BOJIHAM IIPUMEHEHA MOAYJISALM.

— Mepuranus

KoHnenTpanus npy npociylMBaHUM JAHHOW MPOTrPaMMBbl TIO3BOJIUT OBICTPO TOCTUYb M-
TATUBHOTO COCTOSTHUA co3HaHUsA. YucTteie 7 11 6e3 crienuaibHbIX 3(hHeKToB.

Co3panbl crienuaiibHble pajapbl AJs JIIO[EW C OIpele/eHHbIM ypoBHeM cBeueHus. Ilomas
Ha TakoH pajiap, YeJOBEK HAUMHAET IMOJIBEPraThCsl ONPEAEIEHHOMY YPOBHIO 0OpabOTKM, YTO CKa-
3bIBAETCS] B KAUECTBE YCTAJOCTH, 3aMyTHEHHOTO pa3yMa, araTuu, ACIPEecCUU U JaXe CyMLUAAb-
HBIX MBICJIEW. B HEKOTOPBIX CITydasx 9TO MOXKET TaKkKe CIIOCOOCTBOBATH MOJCEICHUIO IEMOHUYECKUX
CYIIHOCTEM, KOTOpPbIE MOJABJSIOT JMUYHOCTh A0 80—90%, nenast yenoBeka arpecCUBHBIM U HeaJleK-
BaTHBIM [57]. Kpome yxe m3BectHeix HAARPu GSM obGmnyyareneii, OTHUM U3 caMbIX pacrpocTpa-
HEHHBIX BUJIOB OOJTyUeHUsI SIBJISIIOTCS] PAMKH MeTaJlIoNcKaTeJell B a3pOoropTax v BOK3asax, Momy-
YHBIIME MACCOBOE PACIPOCTPAHEHHUE MOCIIe U3BECTHBIX coObITHII B Bonrorpane. Crictema eiicTByeT
0 JaBHO OOKATAaHHOMY U TIPEKPacHO padoTaroiieMy MeTOIy — CO3/1aeT MpeleieHT-IpooIeMy, KIeT
peakimu myonmukn (B 99% 3TO YUCTBHIN CTpax W MOMEIIATeIbCTBO Ha Teppopu3Me/ Oe30MacHOCTH),
a IMOTOM IIpeJiaraeT pelieHre B BUIE TeX WM UHBIX CAaHKIUM, YCUJIEHUSI MEp U IPOYMX Mapa3MaTh-
YecKux 3akoHOB. Haxosick oy MmaccupoBaHHbIM aBiienueM CMMU, myOnuka cama MpoCUT OrpaHu-
YuTh €€ CBOOOIY M MPEIOCTABUTh JOMOTHUTEIbHYI0 O€30MacHOCTh JIIOOBIM ITyTeM, JIMIIb Obl (paHa-
TUKU oTcTai. KoHeuHo ke, kaxJas Takas ornepauus UMeeT HECKOJIbKO LIEJIEBBIX YPOBHEH U LIETIOYEK
B3aUMOCBSI3H.

[Tpumeuanue aBropa. HAARP (anrn. High Frequency Active Auroral Research Program — npo-
2PAMMA UCCNE008AHUS UOHOCGHEPHOR0 PACCESHUSL BbICOKOUACMOMHBIX PAOUOBONH ) — AMEPUKAHCKUI
Hay4HO-UCCJIEOBATEIbCKUI MPOEKT M0 U3YUYEHUI0 B3aUMOJEHCTBUS MOHOC(HEPHI C MOIIHBIM 3JIEK-
TPOMarHUTHBIM uU3iyyeHueM. [Ipoekt 3amymieH BecHoil 1997 roaa, B I'akone, mitar Assicka. B ee
pamkax CoenunenHbiMu lllTaTamu AMeprkn ObUla IOCTPOEHA CETh AHTEHH HA BOGHHOM TOJIUTOHE
l'akoHa (Anscka). Ilnanupyercs pa3sBepHyTb Takue ke cetd B I'pennannuu u Hopseruu. Coeannen-
HbIE B OOVH KOHTYP, 9TH TPU CHCTEMbI CTAHYT MOUCTUHE IMPOKOMACIITAOHBIM COOPYKEHUEM, CIIO-
COOHBIM Ha BeIllM, KOTOPbIE OMMCHIBAIOTCS TOJIBKO B (PAHTACTUYECKUX paccKaszax. st Toro 4roosl
MOHATh, B yeM onacHocTh XAAPII (tak HazpiBator HAARP Hamm BoeHHbIE), CielyeT COBEpIINTh
KPaTKUI 9KCKYPC B UCTOPUIO.
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Puc. 10. Amepukanckuit HAARP [57]

B 1995 rony Konrpecc CIIA yrBepaun Gomxet npoekta HAARP, cocrapmnstommit 10 mu-
JIMOHOB J10J/U1apoB. YTO MJIaHUPOBAJIOCH: IOCTABUTDh HA AJISICKE CeTh M3yYalolluX aHTEeHH U HallpaB-
JIEHHBIM BBICOKOUYACTOTHBIM M3JIyUYEHHUEM «pa3orpeBaTh» MOHOC(hEpy Ha BHIOPAHHOM yJacTKe HeOa.
[Tpu 3TOM 06pa3yI0TCs KCKYCCTBEHHBIE HOHHBIE 00JIaKa, KOTOPbIE ISUCTBYIOT KaK OrPOMHBIE JINH3bI:
OHU OTPAXaloT U3yYeHUe, TPUHUMAEMOe U3BHE, TI0]l COOTBETCTBYIOIIMM YIJIoM. Touka Ha3HaUeHUsI
TIOCJIAHHOH BOJTHBI MOXET OBITB JIIOOOH: Xovelb — B Kurtail oTnpapiisii MUKPOBOJHBL, a XOYellb —
B A(dpuky.

[NomoGHbIe TEXHONIOTMH HE TIPOCTO MOTHO MPHMEHSITh B BOGHHBIX I[€JISIX — 3TO MPaKTHye-
CKU Hen30eKHO. Y3Ke JaBHO OBbLIO JI0Ka3aHO BpeTHOE BIMSHIE HU3KOYACTOTHOTO U APYTOTO IEKTPO-
MarHMTHOTO M3JTyYeHUsI HA OPTraHU3M 4YesioBeka. Takum 00pa3oM, MOKHO HaKpPbITh MUKPOBOJTHAMMU
LIEJIBIA TOPOJI, & TO U CTPaHy, HAaXOASCh 3a THICSYM KUJIOMETpoB OT Hee. Mexay tem, CIIA ynopHO
MPOJOJIKAET 3asBJIATh O MUPHOUM HAIPABJIEHHOCTH NMPOEKTa, KOTOPHI OHM pa3padaThIBAIOT elle
¢ KoH1a Bropoit mupoBoii. Beineoncanubie Bos3moxnoctd HAARP — nanexo ve npezen. C nomo-
IIbI0 BO3MYILICHUsI MOHHOW CpPelbl MOKHO BBbI3BaTh 3HAYMTEIIbHBIC MOTOAHBbIE U3MEHEHHS B JIIOOOM
TOYKE TUIaHEThl. 3eMJIETPSICEHUS] M yparaHbl, Tali(pyHbl, HABOJHEHU I, TPOJIMBHBIE JOXKIU, U3BEpKe-
HUS BYJIKaHOB — J1a 4To yroaHo. [ToMHuTe HaBOoAHEHMs Hauyasia 3TOro Beka B EBporie? A crpari-
Hble 3emuleTpsiceHust o Bcemy mupy? LlyHamu, HakpeiBiiee VHnonesuio? Bee 310 BriosHe MOIJIO
OBbITh BBI3BAHO YCIICIITHBIMU HCTTHITAHUSIMU aMEPUKAHIIAMH CBOEH YCTAaHOBKU. Mex1y TeM, BIUSHIE
HarpeBa noHocephl Ha 00IIee COCTOSTHUE TUIAHETHI BeChbMa MaryoHo.

HAARP crioco6Ha (11 3TO /I0Ka3aHO YYE€HBIMU BCEro MHpa) BO3eiiCTBOBATh HA MCUXHKY
Jrofiei. 1 onsaTh ke BCIo padoTy BHITMIOMHSIOT 3JIEKTPOMArHUTHBIE BOJTHBI: OIPEIEIEeHHAs] KX 9acToTa
MOKET BbI3BaTh y UEJIOBEKa COCTOSIHUE alaThuu, ASNPECCUU WM HEOIPABJAHHON arpeccuu, Harpas-
JIEHHOH TIPOTHB CBOMX e coOpaTheB. [11omiaap Hak ppiBaeMOi U3y YeHHeM O0JIACTH ITPH STOM TIpaK-
TUYECKM HUYEM HE OrPaHMYEHA: MOKHO MOBEPrHYTh B IOKOBOE COCTOSTHHE FOPOJ, 2 MOKHO
U cTpaHy. HampapieHHble My4YKr MUKPOBOJIH MOT'YT C BBICOKON TOYHOCTBIO TIOPA3UTh JJaXKe OTAEIb-
Horo uvenoBeka. XAAPIT MoxkeT He MPOCTO MOBEPrHYTh YeJIOBEKa B KAKOE-TTMOO TICUXOTIOTHUECKOe
COCTOSIHUE, OHa CIIOCOOHA (haKTUIECKHU CTEPETh €ro pa3yM U C/ejiaTh BCEX ero OyayIiX U HhIHEITHUX
JeTeil yMCTBEHHO OTCTaJIbIMU ypoaamu [S58].
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Puc. 11. Pamku Ha BXojie yupekaeHui U BOK3aJIoB [57]

Hcropusi ¢ paMkamu IBJISIETCS OTHAM U3 CAMBIX SIPKUX TIPUMEPOB, B KOTOPOM HE TOJIbKO MECT-
HBIE BJIACTU CMOTJIU PACTIMJIUTD OI0[KET Ha HUKeM 0CO00 He UCTIONb3yeMble (M 4acTo BooOIie He pado-
Tafomue) apredakTel. [Ieqo B TOM, YTO paMKH SIBJSIIOTCSI YaCThI0 CETH CJEKEeHHs 32 Iepe-
JBVDKEHUEM TeX WM WHBIX WHIWBHUJIOB, TMOMAAIONIMX O] YCTAHOBJICHHBIE KPUTEpUH, U paboTaTh
10 3asIBJIECHHOMY Ha3HAYeHUI0 UM BOBCE He 0053aTeIbHO — HA TOHKOM TJIaHe OHU BKJTIOYEHBI B CETh.
Hy v nogapnsionmm co3HaHre WHCTPYMEHTOM, KOHEYHO, OHU ToXke MOryT padotats. [To cyTu mena
paMKu — 370 Te ke BhIIKU GSM, TOJIBKO HEMHOTO TIO-/IPYTOMY YCTPOEHHBIE.

I'mranTckne mMeTtajinyecKne KOHCTPYKIIUM MOCTOB MOTYT HMeTh BTOpOe Ha3Haue-
HHe — JIJisl BO3/IeHiCTBUSA HA Mpoe3Kariux [57]

=

(@) Picturesofl

Puc. 12. Merayuueckuit axypHblil MocT [57]
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HenaBHo mopx HUM BYETBEpOM IMPOE3KATHM B 00€ CTOPOHBI, BCE MOUYYBCTBOBAJIM BIIMSHHUE,
y TpouX rojioBa cpazy pazoosnenack [57]. TlocMoTpesn Ha TOHKMX — OKa3aJIOCh MapKephl CTaBAT,
KOHTPOJIMPYIOT BXOA-BBIXOJI, 0COO0€ BHUMaHKE Ha JIMYHOCTEN C TOTEHIIMAIOM. DaKas MEHTaIbHasI
TAMOXHS.

«Mo3roBble BOJHBbI» TOXe MoaaainTcs 00padotke [61]. Mo3roBeie BOIHBI — 3TO JIEKTPU-
YyecKasi aKTUBHOCTh TOJIOBHOTO MO3ra, SIBJISIOIIETOCs, KaK W3BECTHO, MEKTPOXUMHUYECKUM Opra-
HOM. YacToTa 71eKTPOMAarHUTHBIX BOJIH MaJIOW MHTEHCUBHOCTH, M3JIy4aeMbIX MO3TOM, KOJeOeTcs
oT 1 10 40 repu. Co BpeMeHEM BBISICHWIOCH, UYTO NMPUHYAUTEIHOE U3MEHEHHE PUTMOB (4acToT)
MO3ra, BO3[IEHCTBUE Ha «MO3TOBbIE BOJHBI» — €CTh HE MeHee 3(P(EeKTHUBHBIN COCOO BO3/IEHCTBUS
Ha CO3HaHME venoBeka. Takum oOpa3oMm, OMHAypajJbHOEe CTHMYJHPOBAaHHE MO3ra CIOCOOHO
MIOTPY3UTh B TPAHC YeJIOBEKa, KOTOPHIA MOXKET JIaXke He JI0rabIBaThCsl O CTOJb CIIeM(PIecKOM BO3-
IENCTBUM Ha Hero. Bo3aeicTBIe MOKET OCYIIECTBISTHCS, K IPUMEPY, BO BPEMsI UT'Pbl B KOMIIBIOTEP-
HOM cpezie. B kauecTBe mpumepa, MOJKHO Ha3BaTh HECKOJIBKO MTPOTPAMMHBIX TIPOAYKTOB, CIIOCOOHBIX
OKa3blBaTh TaKOE BO3JIEHCTBUE, KOTOPBIE HMCIHOIb3YIOTCS B MEAUIMHCKUX, MCUXOTEPAreBTUIECKUX
uesnsx. 1o «Brain Master AT-1 System AT-1-2.0 u AT-1-1.9A».

Co3aB  crnenuaJbHYH) TEXHOJOTHI0O ¢ HCHOJb30BAHHEM TeXHHK BO3/eicTBUS
HA CO3HAHHE U MHTErPUPOBAaB €€ B KOMNbIOTEPHbIE yueOHble IPOrpaMMbl, MOXKHO MaHH-
MyJHPOBaTh CO3HaHNEM Tex caMbIX 4% HacejeHusi [61], KoTopbie TOMyYaOT BHICIIEEe 00pa-
30BaHUE, UMEIOT MPUBUJIETUPOBAHHOE TMOJNOKEHNE 1, HA KOTOPBIX BUCHT OTBETCTBEHHOCTh 32 HUXKE
CTOSTYMX M OOSI3aHHOCTh KOHTPOJMPOBATh MX. DTH K€ TEXHOJOTMU YBEJIMYMBAIOT BOCIPUSITHE
1 T00ABJISIIOT BO3MOXHOCTH ISl TAK HA3bIBAEMBIX «CHJIOBHKOB», OOSI3aHHBIX OXPAHAThH «IJTUTY».
TexHoJIorusl MOXeT ObITh MCIIOJb30BaHA KaK B MPOLIECCE CTAIIMOHAPHOTO, TaK M TUCTAHIIMOHHOTO
oOydJeHus1, a TaKKe, B LIEJIOM, MOKET ObITh 33JICWCTBOBAHA B JIIOOOM 001aCTH YeIOBEUECKOM IesTe b-
HOCTH, TJIe UMEIOT MECTO KaKue-JTMO0 MPOoIecchl 0O0yUeHHS.

OcoO0blif MHTEpeC BBI3BAJ TAK HA3bIBAEMBbIN «reHepaTop cmeptu» [laBautsl u3 [Iparu [62].
OH npexcraBist U3 cedsl MPU3MY, Ha OMHON CTOPOHE KOTOPOUM OBUT OCTpPHINA KOHYC, a C APYrOl —
map. B xone sxcriepumenTa [1aBiuTa NOCTOSTHHO MPUOIMAKAT STOT «T€HEPATOP» K TYJIOBHUIILY MYXH
1 otBoAMJ ero Hazaj. [IpumepHo uyepe3 10 MUHYT TakMX MaHUNYJISIMA Myxa ymupaia. Tak Kak
3TOT reHeparop ObUI aHAJIOrOM pa3psAHMKA MEKTPOCTATMYECKOW MAIWHBI, KOTOopas Oblaa Mpak-
THUYECKH B KaK/I0W IIKOJIe B KaOuHere (pu3uku, Kutaiiropoackuit crain AefcTBOBaTh COOTBETCTBY-
[olle: TOMIApKaB HOTAMHU 10 CHHTETUYECKOMY KOBpY, OH yOMBaJ1 MyXy C TOMOIIBIO IeHepaTropa
3a BpeMs oT 20 10 2 cekyH[I. XOTs pe3yJibTaThl pacciaenoBanus Kuraiiropojackoro n Azaposa u Obun
HaripaBieHsl B MBJ] UCCP, a mo3zxe omyonukoBaHbl B KypHasax «Becwmup (Bcenennas) (uer.
Vesmir)» (UYCCP) u «Hayka u xu3ap» (CCCP), mmpokoit 00IeCTBEHHOCTH OHM OCTTUCh HEeU3-
BecTHBI. Camu ke reHepaTopsl He ObUTH 3a0bITHI: UMM 3aMHTEPECOBANIMCH Ha 3amane. B 1975 rony
PasBenpiBarenbHOe yrpaieHrne MunuctepctBa 00opoHsl CIIIA cosznano memopanaym «CoBeTckre
Y YEeXOCJIOBAlIKME UCCIIEOBAHUS B 00JIACTH MAPAIICUXOJIOTUI», B KOTOPOM OIMUCHIBAJIO TEHEPATOPHI
[MaBmuThl. B MeMoOpaH1yMe ICUXOTPOHHOE OPYKHeE OMUCHIBAIOCH KAK PeajibHO CYIIECTBYIOIIEE U IPH
JOJDKHOU opadoTke B OyayIlieM criocoOHoe youBarh Jofiell. CChIIKM Ha MaTepualibl ¢ KpUTHYE-
CKMMM OT3BIBAMU COBETCKHMX YUEHBIX 10 TIOBOAY «OMOreHepaTopoB» [1aBauThl OTCYTCTBOBAIN

IlcuxoTpoHHBI reHepaTop [66] —3TO MEKTPOHHO-JTyYeBOe 00OPYIOBAHHE, KOTOPOE BbI3bI-
BaeT 3(peKT yrnpapiIsieMoro KOHTPOJIS B 4eIoBeYecKoM opranuzme. OnmyOnIMKoBaH nepeyeHb uccre-
JOBaHUI B 00JIaCTU MCUXOTPOHUKU. U3 rpadbl «YpoBEHb TOTOBHOCTH» MOXHO Y3HATh O NIPUMEHe-
HUM B pEaJIbHBIX YCIIOBHUSIX JAbSIBOJILCKUX MPOrpaMM. BoT nuiib HEKOTOpbIe, TPUMEHSIEMbIE PEaIbHO:

— MEHTAaJbHbIe MOYJATOPHI, IPUMEHSIIOTCS B PEATbHBIX YCJIOBHSX;

— paguoroJoc (BHyTPEHHUI T0JIOC), TPAHCIATOP MbICTIel U 00pa30B JCUCTBHIA; PUMEHSIETCS
B pEaIbHbIX YCIIOBUSIX;

— reHHbIH JeCTPYKTOP, IPUMEHSETCS B peajbHbIX YCIOBUSIX;
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— IICHXOreHepPaToPbI Ha MPUHIUIAX CHMITATUIECKON Maruu, IpUMEHSIeTCs B peasibHbIX YCII0-
BUSIX;

— nH( opMalHOHHOE Ay0JIMPOBaHNe JUYHOCTH , TPUMEHSIETCS B PEATBHBIX YCIOBHSIX.

Oxkazanock, 4To BO3AEHCTBIE TOPCHOHHBIMU U3JTydyaTe/isIMU He clabeeT C yBeJMUYeHUEM pac-
crostHusl. [ Hero He momexa XuJjble I0Ma M COOpYKeHusl. BozaeicTBie MOXeT ObITh HAIpPaBJIeHO
Ha JII0OOTO YeJIoBeKa UM Ha rPyYTIY Jiiofiel. 1715 BO3IelCTBU s JOCTaTOYHO UMeTh (hoTorpacdun Oyy-
IIMX KePTB WM 0O0O3HAUUTD HA KapTe MyHKT AMCIIOKAIMu (ropof, aepeBHio). C MoMoIbio BO3AeH-
CTBUSI MOXHO TOJTy4YaTh MOJIHYI0 HH(pOPMAIHIO 00 00beKTe. MOXKHO czienath 0ObeKT OOTbHBIM, MHBA-
JIMJOM, HEBMEHSIEMbIM, MTPOBOIUTh HAJ HUM MBITKH. MOXHO JIMKBUIMPOBATh OOBEKT O€3 CieioB
HACUJIbCTBEHHOW CMEPTH.

Kpome Ttoro, B HacieactBo ot CCCP oTkosoBmvecs pecrnyOquKy MOMyYMId U CTAHIHH
IIVJIull, pa3zpaboTku KOTOpHIX Havaauch B KoHie 1970-x rogoB. B Hacrosiiiee Bpemsi nmogoOHbIe
KOMILIEKCHI ecTh 110 Bcell Poccun. C MOMeHTa BBeJJeHH S B 9KCIUTyaTallvIo, IAHHAS CUCTEMa HECKOJIBKO
pa3 Oblla MOJIEPHU3UPOBAHA, HO yke Ha MpoTsokeHuH Oosiee 30 JeT KapauHAJIBHO B HEW HUYEro
HE MEHSUIOCh. YTIPABJISAIOT TeM, YTO OCTAJIOCh, BOGHHBIE, & TAKKe I'PakJaHCKUE, KOTOPbIE 1A/ TO/-
MHUCKY O HepasrianieHnu. [IprMedaTenbHO, YTO yUeHBIX Ha TAKUX CTAHLUSX HeT [68].

A BOT 00 HCHBITAaHUAX YCTAaHOBKHU «Paamorumuos», kotopsle mpoBogunch B 1973 romy
B OJTHOW M3 BOEHHBIX YacTel, CTaJ0 U3BECTHO OOIeCTBEHHOCTU. JlaHHAsI YCTAaHOBKA BhIpadaThiBasa
CBY-uznyueHne, KOTOpoe BbI3BIBAJIO B MO3re aKyCTHUYeCKHe KoyieOaHWsl. YCTAaHOBKA MMeNa TaKylo
MOIITHOCTb, YTO €€ XBaTajio Jsi 00padoTKu ropoja miomaabio nopsaaka 100 ksagpaTHbIX
KHJIOMETPOB U TIOTPYKeHHsI B COH Bcex xureieil. Padora «PaguornmHoza» mmena moOOYHBIN
3(ppeKT — oHa BI3bIBAIA MYTAIUY B KJIETKAX OpraHU3Ma.

Eme oaMH KOMIUIEKC NCHXOTPOHHOrO BO3AEHCTBHS Haxomwicss B T. KopomeBe m cxommi
B coctaB HIIO «dueprus» [68]. On 61 cozgan B 1986 romy u mpeacTaBisi cOOON reHepaTop
CTIEIMANIBHBIX (PU3UYECKUX TIOJIe, peJHA3HAYAIICS /11 KOPPEKTUPOBKY MOBEAEHH S OOJIBIITNX MACC
HacesieHus1. [ eHeparop ObUT BBIBE/IEH HA KOCMUYECKYIO OpOUTY M OXBATBIBAJI CBOMM JIy4OM OOIIHp-
HYIO TEPPUTOPHIO.

HecsToio roqamu panee, B 1976 romy B ykparHCKOM ropojie CiaByTHY MOsSIBUJIACH alapaTypa,
KOTOpasi n3JaBajia MyJbCHPYIOIIUH CTYK B paguoddupe [68]. Dta Touka u3BecTHa Kak «YepHo-
ObLTb-2», a Ha 3amajie ee OOJbIle 3HAIT MO/ Ha3BaHUeM «Pycckwmii nsten». Torma 3amaj oxBaTuia
HacTrosilas MaHuka. B cpeacrtBax maccoBoil MH(pOpMaluK MosiBUIKCH ctatbl 0 ToM, 4to B CCCP
cHesaai OTKPBITHE, KOTOPOE MO3BOJIUT Oe3 pakeT u O0MOApIUPOBIIMKOB YHIUUTOXKATH B JIEHb 0 MATH
aMEpUKaHCKUX TOPOJIOB U CeATh MAHWKY W SMHUIEMUU CpPeAr HaponoB. Bwulo maxe cienaHo mpea-
TMOJIOXKEHUE, YTO TPU MOMOIIMA PATUOJIOKAIIMOHHBIX CTAaHIIMI MPOBOAMIIACH Tlepeaaya UMITYJIbCOB,
BJIMSIONINX Ha TICUXUKY. CyTh TEOPHHU 3aKJII0YATIACh B TOM, YTO HECYIMIA CUTHAJ PAAUOTIOKAIIMOH-
HOH CTaHIIU MOAYJIMPOBAJICS] CUTHAJIOM CBEPXHHU3KOM YaCcTOThI, COBMA/IAIOIIMM C UMITYJIbCOM MO3ra
B COCTOSIHUM Pa3[paXeHHsl WU JIETIPECCHU.

Ceronns pacnipocTpaneHa HH(GOPMAITHS O TOM, YTO CTaHIUs « YepHOOBLTb-2» CO3AaBaIaCh KaK
YacThb COBETCKOM CHCTEMbI TPOTUBOPAKETHOW M MPOTUBOKOCMUYECKON OOOPOHBI, KOTOpast AOJKHA
ObL1a BHISIBUTD sIICPHOE HAIA/ICHUE B TIEPBbIE CEKYH/IbI TIOCTIE 3aITycKa OaJUTMCTHUECKHUX PakeT Mpo-
TUBHUKA. [Ipy MOMOIIM KOPOTKUX PaAMOBOJH, KOTOPbIE PACIPOCTPAHSIIMCH HA THICSYMA KUJIOMET-
POB, TUIAHUPOBAJIOCH MTOCTOSIHHO CKAaHUPOBATh aMEPUKAHCKYI0 Tepputopuio. Ho Ha 3amajie uMImyJibehl
«YepHOObUISA-2» MOCUYNTATN TICMXOAKTUBHBIMU M CIOCOOHBIMHU BJIMSTH Ha YeJIOBEUECKOE MOBE/ICHNE

[68].
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Bean4uHbI 94aCTOT | APYrux NapamMeTpos,
HCIOJIb3YyeMBbIX B IICH-TEXHOJOTHSIX

OCHOBHBIM NPUHLIMIIOM TICUXOTPOHHOTO OpPYXHUSI SIBJISIETCS MOAYJISIIUS YaCTOT JEeKTPO-
MAarHuTHOTO I0JISI, COOTBETCTBYIOIIAs ONpPEE/IeHHBIM PUTMaM YeJIOBEYECKOTO0 OpraHu3Ma. DTu
MIPUHIIMIIBI BKJIIOYAIOT B ce0s1 KaK MpOCTEHINe MOAY/ISAIMU 3BYKOBOIM BOJIHBI, BO3/IEHCTBUE Yepes
MUTaHUE CBETA U T. I1. IOCTOSTHHOM YaCTOThI, COOTBETCTBYIOIIEH OMpeieIeHHOMY OOIEMY COCTOSTHUIO
YeJIOBEKa BIUIOTH JI0 MOJTHOTO YIPaBJIeHNs] U MOHUTOPUHTIA MBICJUTENIBHON AesTeNbHOCTH [57].

B cepenune 30-x ronoB Haill COOTEYECTBEHHUK MUXaJIOBCKUI YCTAaHOBWII, YTO pa3IMyHbIe
KOMOMHAIIMY JIEKTPOMAarHUTHBIX UMITYJIbCOB UIMTENBHOCTBIO OT 20 Mcek 1o 1,25 cek, moBTopsi-
fomuecs: ¢ yactoton 25—0,4 ['1 u MoayMpyiolye HeCyIlylo paJdoyacToTy (Juarna3oHa CpeIHuX
Y KOPOTKHUX PaJIMOBOJIH), OKA3bIBAIOT BIMSHUE HA OT/AE/bHBIE 30Hbl MO3ra, OTBETCTBEHHBIE 32 SMO-
[IMOHAJIbHBINA HACTPOU U 32 pabOTy BHYTPEHHUX OPraHoB. ITO OTKpbITHE MHUXailJ10BCKOr0 ObUIO
UCTIONB30BAHO IS pa3paOOTKM METOOMKH TICUXOTPOHHON 0OpaOOTKU PaMOTEXHUYECKUMH Cpe[l-
ctBamu [75].

Mosr vesnioBeka (PyHKITMOHUPYET B OMPe/IeIEHHOM OMOPHUTMe. Y TICUXMUECKU OOJTBHBIX JIIO/IEH
MMEIOTCS] HapylIeHUs: Y mu30(hpeHrKa OMHA OMOPUTMBI, Y 3muienTtrka apyrue. COoil mporncxoauT
I10 pa3HbIM IIPUYMHAM, HO €70 MOKHO BbI3BATh U clieliaibHO. K nprMepy, BoJIHA 3J1eKTPOMArHuT-
HOro u3Jay4eHus yactoroii B 20 I'epiy BeI3bIBaeT CHiIbHOE SMOIIMOHATIBHOE BO30YkIeHre. Boana
B 2 I'epuia BbI3bIBaeT YyBCTBO a0COJIOTHON NMOJABJEHHOCTH. bonee cuibHOE M AJMTETbHOE
BO3/ICHICTBHE MOKET BBI3BATh JIaXke CIyXOBble rajunonuHanmu [48]. O0mydeHre COCTOUT B BO3MYIIA-
IOLLIEM BO3/1eMCTBHH MOJAYJIHPOBAHHBIMHU MMITYJIbCAMH Ha OPraHU3M YeJIOBEKa — MO3T, CTEHKH
KpoBeHOCHBIX cocynoB, IIHC, BHyTpeHHne opranbl. [Ij1s1 3T0ro UCNob3y0TCss MOLYJIMPOBaH-
HBIe CUTHAJIBI CTIEIIMAJIBHON YacTOThI, KOTOpbIe OOBIYHASI paJoYaCcTOTHAS anmnaparypa 3apuKCcupo-
BaTh HE B COCTOSIHMU. Pe3ynbrar BO3AeHCTBHSA 3aBUCUT OT YaCTOThl, MOLHOCTU U 9KCHO3ULIUU CUT-
HAaJIOB.

«Mo3roBble BOJHBbI» TOXe noaaaiTcs 00padoTke [61]. Mo3roBeie BOIHBI — 3TO JIEKTPU-
YyecKas aKTUBHOCTb I'OJIOBHOIO MO3Ia, SIBJISIIOLLETOCS, KaK W3BECTHO, EKTPOXUMHUYECKHUM Opra-
HOM. YacToTa 71eKTPOMAarHUTHBIX BOJIH MaJIOW MHTEHCUBHOCTH, M3JIy4aeMbIX MO3TOM, KOJIeOeTcs
or 1 go 40 I'u.

Co BpeMeHeM BBISICHWIOCH, YTO MPUHYJUTEIbHOE U3MEHEHUE PUTMOB (4acTOT) MO3ra, BO3-
JEfCTBIE Ha «MO3TOBBIE BOJIHbI» — €CTh He MeHee 3(P(eKTHBHBIN CrOcOO BO3IEUCTBUS HAa CO3HA-
HUe YenoBeka. Takum oOpazoM, OMHaypajbHOe CTHMYJIUPOBAaHNE MO3ra CIIOCOOHO MOTPYy3UTh
B TPaHC YeJIOBEeKa, KOTOPBIII MOXKET AaXe HE JI0raJbBaThCs O CTOJIb CHEUM(PUUECKOM BO3JEUCTBUN
Ha Hero. BozelicTBre MOKeT OCyILECTBIIATCS, K IPUMEPY, BO BPEMSI UT'Pbl B KOMIIBIOTEPHOM CpeJe.
B kauectBe npumepa, MOKHO Ha3BaTh HECKOJIBKO IIPOTPAMMHBIX TIPOAYKTOB, CIIOCOOHBIX OKa3bIBAThH
TaKoe BO3JEHCTBUE, KOTOPbIE UCIIOJb3YIOTCSI B MEAULIMHCKUX, NICUXOTEPANIEBTUYECKUX LEISAX. DTO
«Brain Master AT-1 System AT-1-2.0 u AT-1-1.9A».

KueBckwuii yuensiit jokrop Bukrop Censenkuii yqacTBOBaJI B MEPBBIX OMBITAX pa3pabOTKU
«1cH-opyxusi». 1o ero ciosam, B 1982 rongy rencexk LUK KIICC AnaponoB npuka3saua co3aaThb
B Ykpaune I'1aBHbIA HeHTP NcuXO0TPOHUKH. OCHOBHBIE JIAOOPATOPUH Pa3MENIAJICh B TOA3EM-
HBIX COOpYXeHUsX, ynajieHHbX Ha 30 kM ot YepHoObutbckoir ADC. B HuX ObLIM pa3paOdOTaHbI
HECKOJIBKO TUIIOB TICUXOTPOHHBIX F€HEPATOPOB U TaM *e MPOBEAEHA Cepysl IPOBEPOYHBIX OIBITOB.
N3 coobmennii Buktopa Ceaienikoro siBCTBYET, YTO MOIIHbIE paJHOIOKAIIMOHHBIE KOMIUIEKCHI 3aro-
PU3OHTHOTO JEWCTBUSI MMENU NPsSMOe OTHOIIEHHE K MpoOjeMaM MCUXOTPOHUKH. Bxoasime B ux
cocTaB (pa3rpOBaHHBIE PELIETKM aHTEHH PadOTaIM M Ha U3JTyYeHue, YIIPaBJisisi TeTa-1eJbTa-puT-
Mamu Mo3ra. [lo ganaeiv B. Ceanerikoro, 3a1auu yripaBieHHus: OTpadaThIBAIUCh HA BYX 3arOpH-
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30HTHBIX CTAaHIUAX — YepHOOBUIBCKOM 1 KpacHOsIpcKoi, KOTOpbIe BXOJVIIN B €AMHYIO ICUXOTPOHHYIO
CHCTEMY C KOJIOBbIM HanmeHoBaHueM «Illap» [48].

B nmuteparype [49] onucanbl 0cOOEHHOCTH BO3JICHCTBUSA IEKTPOMArHUTHOTO n3nydeHnss KBY
AMana3oHa. JTO U3Ty4YeHUe JAa€T BOZMOKHOCTb Ha PsAJIE YaCTOT IPU HU3KOM MOIIHOCTU M3Ty4YEHUSs
UCIIEJIUTh YeJIoBeKa, BO3/ICHCTBOBATh HA €T0 CO3HAHUE M TIOJICO3HAHUe, WK YOuTh yenoBeka. KBY —
KpaifHe BBICOKHME YacTOThl 3/M W3JTyuYeHUs], CyOMUIJTMMETPOBBIN Iuana3oH). B mocnenaue 30 et
ObLIO YCTAHOBJICHO, YTO KPOME 3JIEKTPOMArHUTHOTO M3mydeHus yactoron a0 300 kI, undpopma-
LIMOHHOE BO3JIEVICTBHE HA BCE KMBOE OKa3bIBAIOT M KpaiiHe Bbicokue 4acToThl (KBY) anexkTpomar-
HUTHOTO M3JTy4YeHus1 CyOMUJIMMETPOBOTO Auarna3ona. Tak, Harpumep, 4actotsl okosio 100 rurarepi
youBatoT 6akTepuu. [pyrue yacToThl yCKOPSIIOT POCT, HAIIPUMEp — IpOKel U T. 1. BemyTcs ceromus
Y HUCCJIEJOBAHUS M0 YCKOPEHMIO POCTa KPACHBIX M CUHE-3€JIEHBIX BOAOPOCEN M — IO MOBBIIIEHUIO
KII[ dorocunresa. Uznyuarenu, padotatomue B auanazone KBY, umelor y3kuil Jyd Auarpammebl
HAITpaBJIEHHOCTH MpH radapuTax B JECSITKHM pa3 MEHbIINX, yeM Y JokaropoB CBY nenmmerpoBoro
nurana3ona. OcoOeHHOCTH BO3AENCTBUS MeKTpoMarHuTHOro u3nydeHuss KBY nuana3zona maér Bos-
MOKHOCTb Ha Psifie 4aCTOT NP HU3KOW MOLIHOCTU M3JIyY€HMS JIEYUTh YEeJIOBEKa, BO3JEUCTBOBATh
Ha CO3HAHME U MOJICO3HAHNE YeJIOBEKa, WM YOUTh YeIoBeKa. B yCIIOBUSIX OTCYTCTBHS MOIIIHBIX €CTe-
CTBEHHBIX HICTOYHUKOB M3JTyYeHU sl B MWIJTMMETPOBOM JMalia30He IPUPOJIa MOIJIa UCTOI30BaTh ITOT
«0ecroMexoBbIi» TUAIa30H AJIs LieJield yrpaBieH!s: OCHOBHBIMU (PU3HOIOTUYECKUME (DYHKIIUSIMU
¥ MH(POPMAIIMOHHON CBSI3U MEK/y KJIETKaMH XHMBBIX 00BbeKTOB. OKa3anoch, U3ydyeHHe B Jauaria-
3oHe KBY Ha psime yactor Moxer ucuensath. ECTh fake yHUKadbHAsl TUArHOCTHKA 3a00JIEeBAHUI.
Omna ocHoBaHa Ha oOmydeHnr yesoBeka KBY u — orneHKe ero «cnekTpa JIOMUHECHIEHIIUH B PAno-
nuanaszone». Harpumep — obmmyyaior Ha 68 I'TT, a CrieKTp TIOMUHECHECHITNH Y YeJIOBEKA BO3HUKAET
Ha yacrote 6,8 ['Tu. U mo Hemy orpenensior, kakue O0JIe3HH eCTh y YeJloBeKa.

VHUKaIbHOCTh METOMK B TOM, YTO OHU IMO3BOJISAIOT MUHOBAaTh KOHTPOJIb CO3HAHHUS 3a CYET
OBICTPOTBI TPOXOKACHUS 33/IaHHOW MH(OPMAIMHU U, TAKUM 00Pa30M, BECTU MPSIMOU JIUAIOT C TTOACO-
3HaHMEM YeJIOBEKa, Ie M XPaHsTCs MPUYMHBI BCEX HAIIUX MMPOOIeM, MHOTUX Oose3Hel, Oe/ 1 reva-
neii. Ecnu co3HaHue crocoOHO BOCIIPUHUMATH MOCTYTAITYI0 WH(GOPMAIMIO CO CKOPOCThio 10—
14 enquHuIl B MWITHCEKYH Y, TO CMUPHOB BEJI TUAJIOT € MOJICO3HAHUEM CO CKOPOCTHIO TTprMepHO 500
—600 epunui/mc. Y co3HaHue MPOCTO HE YCIIEBAIO «CO3HATEIbHO» BOCIPUHUMATD STOT MOILTHBIA
MIOTOK, MTPOIYCKasl €ro NpsIMUKOM B «KOJIOZeL» — noaco3Hanue (o ®peiiny) [49].

JIronn noasepraiTcs nHQPa3ByKOBbIM Bo3aeiicTBUsIM. CyliecTByeT MHOIO CIIEKy-
JISIMI BOKPYT 4acToThI 6,8 repii, BOJTHOBBIE N3Ty4YeHHs HA KOTOPOM SKOOBI TPUMEHSIIOT IS pa3-
roHa AeMoHcTpaimid. MccnenoBarenm HEOMHOKPATHO CTABUJIM SKCIIEPUMEHTHI Ha ce0e: MoABepraiu
ce0s1 MH(PPa3BYKOBBIM OOTyUYEHUSIM, TIPUYEM TMPUMEHSIA YCTAHOBKY MAKCHMAJIBHOW MOIIHOCTH —
2700 Bart. Y1 HUYero cTpamnrHoro He ObUIO.

IIcuxoTpoHHOE BO3/1€iiCTBHE OUE€Hb CJO0KHOE MO cBoel cyTH. Kak orMevasioch paHee
BO MHOrHX myonmukamusx [60] ocHoBHOUM ocodeHHOCTRI0O CK DMMU siBsieTcs muprHa ero CrieKTpa
ot coten MI'n g0 equnann I'T' ¢ npubmM3uTeIbHO paBHOMEPHBIM 3aroTHeHeM. [JIuTeJIbHOCTh
TAKOro MMIIyJbca cocTasisieT nopsaaka 150 nc. mnynsc reHepupyer B IpOCTPAHCTBE IIyMO-
MOIOOHBIN CUTHAJI, YTO JeJIaeT ero TPYJHO OOHAPYKMMbIM. 3a CYET IIMPHHBI CTIEKTPa TAaKOH CHUTHAT
C JIETKOCTBIO POHUKAET B TIPUEMHbBIE TPAKTHI CUCTEM PaJHOCBSI3H MO OCHOBHBIM M IOOOYHBIM KaHa-
JlaM mpreMa. 37ech TaK ke Cle/lyeT OTMETUTh CPABHUTEILHO HEOOMBIIYIO 3aTPAYMBAEMYIO0 SHEPIHIO
Ha TeHePalUIo TAKUX UMITYJIbCOB, KOMIIAKTHOCTD U JIETKOCTh NEePCHEeKTUBHBIX ycTpoiicTB CK IMU.

CBepXKOpPOTKUI JIEKTPOMArHUTHBIA MMITYJIbC, BBUly CBOEH LIMPOKOW MOJIOCH U3JIyYEHUS
Y OTHOCUTEJILHO MOCTOSIHHOM CHEKTPaJIbHOM IJIOTHOCTH MOLITHOCTH, OKa3bIBAET PA3JIMYHOE BIUSHHE
Ha pa3Hble CUCTEMBI CBSI3U NP OJHUX U TEX K€ SHEPreTUUYECKUX Xapakrepuctukax. C yueTom cormo-
CTaBJIEHUS CIIEKTPOB MOKHO C/IEJIaTh BHIBOJ, O PA3HBIX CTENEHSX BJIUSHUS CBEPXKOPOTKOIO JIEKTPO-
MarHUTHOTO UMITYJIbCa Ha CPEJICTBA CBS3H, B MOPsIKE YOBIBAHUSI: CBEPXIIUPOKOIOIOCHBIE CPEICTBA
CBSI3U; IIMPOKOIIOJIOCHBIE CPE/ICTBA CBSA3M; Y3KOIOJIOCHBIE CPE/ICTBA CBSA3U. DTO CHPABEAIMBO IpU

87



A. MaranuesB. «[Icuxot POHUKA — YIIPABJICHUE CO3BHAHUEM, CPABHEHHUE C TEXHOJIOTMAMU OPEBHUX LBWIA3ALIAN»

BJIMSIHUM OIMHOYHBIX UMITYJIbCOB WJIM UMITYJIbCOB, CJIEAYIOIIMX C YaCTOTOWM, MHOTO MEHBIIIEN HECy-
1€l 4aCTOThI, OBEPKEHHBIX BO3/IEHCTBUIO, YCTPOICTB.

CK DMMU, Takke MOKHO pacCMOTPETh, KaK BCIUIECK JIEKTPOMArHUTHOW SHEPTrUH, KOTOPBII
IIpU BO3AEUCTBUU Ha MPOBOASAIIME CTPYKTYPbl MOXKET BbI3bIBaTh, IPH OMNPE/EIECHHbIX YCIOBHSX,
HAaBOJIKM COM3MEPUMBIE IO JJIMTEIbHOCTU BO3JEHUCTBYOIIEMY HM3inyudeHuio. [Ipu stoMm, npuHumas
BO BHIMaHME COM3MEPUMOCTb JJIUTETBHOCTY UMITYJIbCOB COBPEMEHHBIX CPE/ICTB 00padOTKU MH(OP-
Maly ¢ HaBoAUMBIME HMITysibcamu oT CK DMMU, MoxHO czienath BBIBOA 1 00 yrpo3e cO0eB B CUCTe-
Max YIpaBJieHHsI B pOOOTOTEXHUUECKMX KOMIUIEKCAX, IPU BO3JIEHCTBUY €r0 Ha ammnapaTHble YacTH,
YTO JOKa3aHO B psle IKcrepuMeHToB, npoBoauMbeix B AO «MHUPTU». Tlpunumast Bo BHUMa-
HUE HA JUCKPETHBINA XapaKTep M0CJeJ0BaTeJbHOCTH CBEPXKOPOTKHX 3JeKTPOMArHUTHBIX
HMIIYJIbCOB, MIOTEHIMAJIbHAS CTENIEHb BIMSIHUS Ha UU(POBBIE CPEACTBA CBSI3U BbIILIE, YEM HA aHa-
JIOTOBBIE, TPU 3TOM JIJIsl OLIEHKH CTEeTeHH BJIUSHHS HEOOXOIMMO yUUTHIBATh, KPOME CTETIEHH CIIeK-
TPaJIbHOTO MEPEKPHITHSI, IEPEKPHITUE BO BPEMEHHOM HHTEPBAJIE.

[Tpu KOHCTPYMpOBaHMM POOOTOTEXHUYECKUX KOMILIEKCOB, NMPEeJHA3HAYCHHBIX IS BBHITOJIHE-
HUSI OTBETCTBEHHBIX 33/1a4, HEOOXOAMMO TIPelyCMaTPUBATh 3aIUTY, a TAKXKe PsJi UICTIBITAHUH, B TOM
yucie ¥ oT Bo3MoxxHoro Bo3zeictuss CK DMMU, sapisiomerocs OTHOCUTEIBHO HOBBIM BUIOM 3JIEK-
TPOMArHUTHOTO BO3JICHCTBHS ¥ 00JIAIAIOIIET0 PSAOM OTINYUi OoT TpaautimonHoro CBY BosneiicTBus
Y UIMITYJILCHOTO BO3/ICHCTBHSI C OOJIBIIEH JUTUTEIBHOCTHIO UMITYJIbCA.

[Nokazano, yro TexHonoruss CK DMU umeeT AOCTATOYHO IIMPOKYID OONACTh MPUMEHEHUS
B Pa3IMYHBIX 00MacTsxX. [Ipr 5TOM OTMEUEHO, YTO Pa3BUTHE BHIYMCIUTEIBHBIX CHCTEM XapaKTepH3Yy-
eTCsl IOCTOSIHHBIM YBEJIMUYEHUEM YKCIa PELIaeMBbIX 3aJa4 U MOBBIIIEHUEM UX CJI0KHOCTHU, PacIIupe-
HUEM MHTEJUIEKTYaIbHBIX U aJallTUBHBIX Bo3MOXxHOcTeH [9, 12, 13, 15, 16].

B Poccum BegyTcsi paboThl TIO CO3/IaHMIO CHCTEMBl HAIIMOHAJIBHBIX CTAHJAPTOB B OOJACTH
3alIUTHl MTH(OPMALIMKU OT MPeIHAMEPEHHBIX EKTPOMAarHuTHHIX Bo3aeicTeuil (I1] OMB).

4 mona 1976 roga paguocBsa3b Ha Bced IUlaHere B auvanasoHe 3 — 30 MI'u Hapymwium
HeN3BeCTHbIe UMIMYJbChl C HHTEPBAJIOM B OJHY J€CATYI0 ceKyHJbl. CUrHay ObUT CIIBIIIEH
B OOBIYHBIX pagvoONpPHEMHHKAX, KaKk MyJbCUpPYIONMIA cTyK. Ha 3amane onpenenwiy, 9To UCTOUHU-
koM curHaina siisieTcs 3[PJIC «YepHoObUTL-2», KOTOpYIO mpo3Baiu «Pycckmii asaten». Hacenenue
3ara/iHpIX CTPaH OXBaTWJIa MaHUKA — [IEPBBIE MOJIOCH] TA3€T NECTPesu 3aronoBkamu: «Pycckue crosr
Ha [OpOre OTK PHITHSI HOBBIX TEXHOJIOTHI M BOOPYKEHUS1, KOTOPBIE OCTABAT B MPOIIJIOM PaKEThl K OOM-
OapAMPOBIIUKHU. DTU TEXHOJIOTUM TTO3BOJISIT UM pa3pyliaTh A0 MATH AMEPUKAHCKUX TOPOIOB B JIEHb
MOCPEJICTBOM TPAHCIISALUK PAAMOUMITYIbcoB. OHM CMOTYT HECTH MAHUKY M OOJIE3HH 1IeIbIM Hapo-
oaM». 3a pyOekoM TMOHSUTH, YTO TPOBOAMIIACH TMepenaya 3aropu3oHTHeIME PJIC curHaioB, croco0-
HBIX BJIMATH Ha TICUXUKY M NIoBefieHue HaceneHusi. Hecymas yacrora PJIC monynupoBanace UMILy/ib-
CaM{ CBEPXHU3KOH YacCTOThbI, YTO BBI3bIBAIO Y HACEJICHUS] COCTOSIHUE AENPECCHM, CTpaxa WU
pazapaxenus. Takue HU3KOUaCTOTHBIE UMITYJIbCHBIE CUTHAJIBI COBETCKUX 3aropu3oHTHbIX PJIC peru-
CTPUPOBAJIUCH HA TEPPUTOPUM MHOTHMX 3allaIHbIX CTpaH [75].

ITonkoBuuk VBan CepreeBru CeMeHOB, KOTOPBIN 3aHUMAJICSA TICU-OPYKHUEM, paccKasall Clielly-
tomee [79]. Tak, ceituac GoJbITFe BO3MOKHOCTHU IO YITPABJICHUIO CO3HAHUEM JIKOdeH MPea0CTaB-
Jasier aTepHert. [lo ero cioBam, yxe ceiluac CyIIEeCTBYIOT KOMIIBIOTEpHbIE POrpaMMBbl, BKJIIOYA-
IOLIME 3BYKOBBIE U CBETOBBIE BO3JEICTBUSA /711 MOJIEIMPOBAHUS Pa3IMYHbIX COCTOSIHUN CO3HAHUS:
peXuM CaMOTrunHo3a Ha ajabga-posHax 8—10 I'n, nporpammupoBaHue NOICO3HAHUSA (SKBU-
BAJIEHTHO 30MOMPOBaHMIO) TeTa-BoMHamu S5S—7 1. [lnst ycuieHusi cMXxocoMaTU4ecKuX BO3ZEH-
CTBUM TNPUMEHSIETCS COBMECTHOE HCIOJIb30BaHUE (DapMaKOJOTMYECKUX U XUMUYECKHX CPEICTB
C BOJIHOBBIMHU MOJISIMU pa3ivyuHoro tumna. — Ho ajig yero 3to Hy:XHO? — BbIpBaJCA y JKypHaJIUCTa
Borpoc. — Ilcuxopuznueckoe opy:xue c/aesiaeT HAMMUX OOIIOB 00Jiee AKTUBHBIMH, YBEpeH-
HBIMH B TI00e/ie, 2 MPOTHBHUKA JIEMOPAIU3YeT, — OTBETHJI MOJIKOBHHK.

Paccmorpum texnmueckne MoMeHThI [79]. C Touku 3peHUs1 3JEKTPOMArHUTHBIX BOJIH,
HACTPOIMKa Ha KOHKPETHOI'O YeJIOBEKAa MOKET MPOUCXOAUTH CIIECAYIOIIMMU Ty TSIMHU.
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1. YacTroTHblil (pakTop. Y KakKAOro yejloBeKa MHANBHAYyAJbHOE TeJ0 — pa3Mephbl,
00beM, KoH(bHUrypanus Bcero Tejia 1 BHYTPEHHUX OPraHoB, a TaK’Ke KJIeTOK OpPraHu3ma,
OTJIMYHBIE OIUH OT APYrOro XMMUYECKHE CBOWCTBA, a CJIEI0BATEIBHO IJEKTPONPOBOAHUMOCTD . DTU
rapameTpbl ONpPEAESSIOT UHAUBUYaIbHbIE PE30HAHCHBIE YacToThl opranu3ma — or KHY ngo KBY
obnacteit yactoT. Cie0BaTesbHO, Y KaK/I0rO YeJIOBEKa €CTh HHAUBHUAYAJbHbIE YACTOThI, KOTO-
pbl€ BIMSIOT HAa HETO CUJIbHEE, YEM Ha JIPYTHX JIIOJEH.

2. Bpemennoii (pakTop. B nonco3nanue yenaoBeka MOCTENEHHO 3aTUCHIBAIOTCS IIPOTPaMMBbI,
KOTOpBIE BBIOJIHAIOTCA cO BpeMeHeM. [1ockobKy Mojico3HaHME KOAMPYETCS B TEUEHUM [JIUTEITb-
HOT'O IIPOMEXKYTKA BPEMEHU, OKPYKAIOLIHE JIIO1, KOTOPbIE MEHSIOTCS B TEeUEHUE BPEMEHU, BIUSHHE
HE BOCIPUHHUMAIOT, B OTJIMYUU OT TOTO, KOTO KOAUPYIOT OCTOSTHHO.

3. IIpocrpancTBeHHbIN (PaKTOP. 13 HECKOIBKUX UCTOYHUKOB U3TyYEeHHUs] UCXOISIT OIUHA-
KOBBIE CUTHAJIbl, KOTOPBIE CKJIA/IBIBAIOTCS MO aMIUIUTYIE B OJHOU TOUKE — B YEJIOBEKE, Ha KOTOPOTO
HalleJIEHO BO37elCTBUE. PAI0M ¢ 4e0BEKOM-MUIIIEHBIO, I1I€ HET CII0KEHUs CUTHAJIOB, HAIpsIkKEH-
HOCTb /M TOJIs1 MaJIa ¥ He POU3BOUT BJIMSIHHSA HA OKPY>KAIOIIUX JIOAEH . DTH CriocoObl MOKHO
Y KOMOMHUPOBATb.

[TockomnbKy, BAMSHME JEKTPOMATHUTHBIMH INOJSIMH IpeJCTaBJsieT OIpeeseHHbIe
Npo0JieMbl — BO3MOKHOCTb 3aC€4b BIMSIONIMNA CUTHAJ, BO3MOKHOCTh 329KPAaHUPOBATHCS OT BIIHS-
IOLLETO CUTHAJA, HAJTMYUE MOMeX, CJI0KHOCTh HACTPOIKH Ha KOHKPETHOro 4eJoBeKa, orpa-
HUYEHHOCTb B MOILITHOCTH U3JTyUeHUs], CJIa0bli OTBETHBIN CUTHAJI, MaJiasi ”H(OPMAIIIOHHAS] €eMKOCTb
T0J151, TO B HACTOSIILIEE BPEMs, IPUMEHEHHUE IEKTPOMATHUTHBIX ITOJIEW [J1s LieJIel BJIMSHUS Ha Yello-
BEKa OTPaHUYEHO U, BUJUMO, TAaKHUE TEXHOJIOTUU UCIIONB3YIOTCS TONBKO JUIsl OJ/IEPKaHM s HABBIKOB
padoTHI C TAKON TEXHUKOU.

Peanpnas e padboTa, ¢ OONBITUHCTBOM JIOCH-MUIIIEHE!, TPON3BOAUTCS TIPH MTOMOIIY TEXHO-
JIOTHiA, paGOTAIINX ¢ TOPCHOHHBIMH MOJISIMH.

[cuXOTPOHHBIM OPYKHUEM MOXKET OBITh NEKTPOIIOK U YABTPA3BYK, KOTOPbIE TPUMEHSIIOTCS IS
paspylleHus MaMATU U TaKkKe MOTYT UMEThb JieTalbHbli 3¢ dexT. BozaelicTtBue Manoil UHTEHCHB-
HOCTU MH(Pa3BYKOM (¢ yacToramu HuzKe 16 'y, 0ObIYHO HEBOCITPUHMMAEMBIMHU Ha CITyX) BBI3bI-
BAaET Y UCIIBITYEMbIX TOIIHOTY, 3BOH B YIIIaX, YXyAIIEHHE 3peHHs], a TaKKe Oe30TUETHBIN MAaHUIECKUIT
cTpax. 3ByK Cpe/IHeil MHTEeHCUBHOCTHY PAcCTpanBaeT OpPraHbl MUILEBAPEHUS U MO3T, pOskasi Iapajiuy,
o01ryio cnabocTh, a MHOT/IA CIIETOTY. YIPYruid MOIIHBIN MH(PA3BYK CIIOCOOEH MOBPEANTH, U Jake
MIOJTHOCTBIO OCTAaHOBUTb CEPALIE.

[IcMXOTPOHHBIM OpYXKHEM MOXKET OBITh Takas MpOCTEWINas YCTAaHOBKA (M3rOTOBJIEHHAS
KyCTapHO), BpO/I€ MUKPOBOJIHOBOH M€4H, C HAIIPaBJIEHHBIM M3TyYEHUEM, YCTAHOBJIEHHAS 32 CTEHOW
MOMEIIIEHH S, T/1e HAXOAUTCS KEPTBA IKCIEPUMEHTA. Y KePTBbl MUKPOBOJIHOBOIO TEPPOpa MOSIBIIS-
I0TCSI TaKWe CUMIITOMBI, KaK acTMa, TOJIOBHBIE OOJIH, TIOTepsl MaMsATH, 0oje3Hb AJlblreliMepa, Oec-
COHHHUIIA, JIETIPECCHS], YCTAIOCTh, TOTEPsI KOHIEHTPAIIMH, TOTEePs anmeTuTa, IpodJieMbl C CepaieM
Y KPOBSIHBIM JABJIEHUEM U PaK.

[cnXOTpOHHBIM BO3EHCTBHEM MOKET ObITh ayavo WM BUIeo BHymeHue. Korja Ha Kakyio-
TO MPUATHYIO JU1s OOBEKTa MEJIOANIO HAKJIaAbIBAETCSI HEOIHOKPATHO MOBTOPSIEMBII TEKCT C 3aMe]ie-
HUEM B JecATb-NATHaALATh pa3. Co3HaHME TEKCT HE BOCIIPMHUMAET, [IOTOMY UTO OH IOCJIE HaJIOXKe-
HU$1 CTAHOBUTCS COBEPIIIEHHO HE3aMETHBIMU. A MOJCO3HAHUE Y/IABIMBAET U NEPEAAET MO3Ty UH(POP-
MalIMIo Kak CBOI0 cOOCTBeHHYI0. Takxke M ¢ BUe0. DTOT CIIOCOO MOKET MCHOIB30BAThCS HE TOJBKO
B KMHOTearpax u 1o TB, Ho 1, ckakeM, Ha CTaJJMOHAX, PHIHKAX, B METPO, CIIOBOM Be3/Ie, TJie OOJIbIIIOe
CKOIJICHHE JIIOZIEH, 3aCTaBIIsisl HA TIOCO3HATEIbHOM YPOBHE JIIOOUTD WA HEHABUETH TOTO WJIA MHOTO
KaHAMJaTa, Uik Ty WIKM UHYIO UJIEIO.

W, HakoHe11, HanbosIee yCOBEPIIEHCTBOBAHHOE TICUXOTPOHHOE OPYXKHE —TOPCUOHHOE, UCTIONb-
3yeMoe UIsl TUCTaHIIMOHHOTO oOimydeHrs. OHO MOXET He TOJIBKO BJIMSTh Ha 30POBbE YeJIOBeKa,
HO U U3MEHSATh €r0 MbICIIH, XapaKTep, HAKJIOHHOCTH, BHYLIUTh €MY, YTO OH JOJIKEH JIeNaTh, U YEero
HE J0JIKEH, YTO XOPOILIO U YTO IJIOXO U JIaXKe «IIePeco3qaTh» YeloBeKa, AeNCTBYs Ha MH(POPMaIOH-
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Hylo crictemy ero JJHK. U nipu 3TOM yenoBek He OyleT CoCOOeH KPUTUIECKH OCMBICTUTH CUTYAITUIO
u OyJeT Iymarh, 9TO TO ero COOCTBEHHOE pellieHre U COOCTBEHHBIE MBICITH.

B 70-x rogax 3a py0ex)omM cooOIanock 00 OTKPHITUH TaK Ha3zbiBaeMoro 3¢ eKra paguocibl-
mmmoct CBY-u3nydenust Manoi MomHoctd. OH 3aK/II04aeTcsi, B TOM, YTO JIIOY, HAXOJUBIIIUECS
B MOIIIHOM T10JIe BEIaTeJIbHBIX CTAHIMI, HAUMHAJIM CIIBIIIATh «BHYTPEHHHE TOJI0Ca», MY3bIKY HJIH
ap. 3Byku [166]. TTonoOHbIe CHMITTOMBI OOBIYHO MCUE3aJIM TIOCIIE YXOa YeJIOBeKa M3 30HBI U3ITyue-
HUs1. OHAKO, €CITU UCTIBITYEMBIN HAXOOUJICS O] KECTKUM HAOJIOIeHNeM, KOHTPOJIb HaJl HUM BEJCS
Be3Jie: ¥ IoMa, ¥ Ha padoTe, M B TPAHCIIOpTe, U Ha Jaye.

CBY uznyyeHusi BHEIPSIOT UH(pOpPMaLMIO IPSMO B MO3r. B KauecTBe mepenaoiiero ucroy-
HUKa U3JTy4eHHs] OT TeHepaTopa MOTYT MCIOIb30BAThCSl KOMMYHHMKAITMH CETE JKIJIBIX 3/1aHUI: TTPO-
BOJIKa OCBEIIEHHMS], TeJIe(POHHOI U paliOCeTH, BOAOIPOBOAHBIE TPYObl, PAANO, TEIEBU30P, KOMITHIO-
Tep «B Poccuu MuK MOAMOMBHBIX SKCIIEPUMEHTOB IO «TPAHCIAIUSAM B TOJOBBI», CYIs IO BCEMY,
nputiescs Ha 1990-e roasl.

Ceityac Takol amnmaparypbl MOHATBIKAHO ThICSYM. Hampumep, psaoM cO MHOTMMU 3aropoj-
HBIMH III0CCE PACTIONAraloTCsl METAJUTMUECKHE MauThl C MasTIYKaMU Ha BEPXYILIKaX WM TapeIKaMu-«0-
JvHamMu». Bce cuMTaloT MX ycTaHOBKaMM COTOBOW CBsA3M. B nuteparype [166] cuMraioT, 4To 3TO
TICUXOT€HePaTOpPbl, KOTOPhIE CIIOCOOHBI MTHOBEHHO PACCIa0dUTh WM JIaXe Mapan3oBaTh oOIydae-
Moro Ha paccrostHuM. [IpaBia, MacCOBBIX SKCIIEPIMEHTOB TIOKA HE TIPOBOASAT: TEXHOJIOTHS IO KOHIIA
HE OTJIaKeHa.

Ito — (ELF towers) 6anau ¢ yactoror ot 3 g0 30 I'i1. Takas yacToTa npegHa3HavYeHa st KOM-
MYHUKAIIMU C TIOABOTHBIMU JIOOKAMHM, TIOTPYKEHHBIMHU B TTyOMHBI, KyJa 97€KTPOMArHUTHBIE BOJTHBI
APYTUX YacTOT HEe IOXOAST; UCCIEeJOBAHMsI OKEAHCKOTO JTHA M HeJ[p 3€MUIIH.
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(I)YHKHI/II/I MO31r0BbIX BOJIH

XOpOIIO U3BECTHO, YTO MO3T SIBJISIETCS NEKTPOXUMUYECKUM OPraHOM. YUeHble yTBEPKAAIOT,
YTO B COCTOSTHMM aKTUBHOCTH OH MOXeT BbIpadaThiBaTh 10 10 BaTT 3nekTposHepruu. [Ipyrue uccie-
JOBaTesH MOJICUUTANH, eciii Bce 10 MUUTHapAOB HEPOHOB MO3ra pa3psiAuTh B OIUH MOMEHT, TIPH-
CTaBJICHHBII K TOJIOBE JIEKTPOJ1 3apMKCUPOBaII Obl HAITPsKEHKE OoJiee MSATH MIJUIMOHOB BOJIBT [S1].

DneKTpuyYecKas aKTUBHOCTh T'OJIOBHOTO MO3ra TMposiBJsieT ceOs B BHIE MO3TOBBIX BOJIH
(brainwaves). CyIecTByeT 4eThIpe KaTerOpuu 3THX BOJH, B TMOPsiIKE yObIBaHMS aKTUBHOCTH. Bomp-
CTBYIOIIMI MO3T, aKTHBHO BOBJICUEHHBIN B YMCTBEHHYIO JIESITEIbHOCTh, TEHEPUPYET OeTa BOJIHBI, HAaH-
Ooriee ObICTpBIE KOJIeOaHUs ¢ OOJBIION aMIUIUTyIo. YacToTa 6eTa — BOJIH HAXOAWTCS B JHara-
30He 15 —40 I'u. bera BoHBI XapaKTepHBI 151 aKTUBHOTO CO3HaHUs1. YeoBeK, MPOU3HOCAIIMIA pedb
Ha MyOJvKe, WK BeIyIIUI TOK-III0Y MPU BHITIOJTHEHUH CBOEW PabOThl HAXOASITCS B COCTOSTHUM OeTa.

Crenyrorast KaTeroprisi MO3rOBBIX BOJIH 0O03HavaeTcst OykBoi anbga. Ecnu Gera mpencras-
nsieT OOAPCTBOBAHKE M AKTUBHOCTD, ajib(ha MPEACTaBISIeT MPOTUBOIOIOKHYIO TEHICHIMIO. AMILIH-
Tyaa aaba-BoJiH 60abIIIe, a yactota cocranisieT 9—14 ', YenoBek, 3aBepIIUBIIMT HEKOE 3a/1a-
HHE M CEBIINI OTIOXHYTh, YACTO HAXOAUTCS B COCTOSIHIM aJibha. MEeAUTHPYIOIIUI YeJIOBEK OOBIYHO
HAXOJUTCSI B 9TOM COCTOSIHUH.

V cnenyroieii KaTeropiu BOJIH, TITa-BOJIH, AMILIATY/1A elie 00JIbIIe, a YaCTOTa COCTABIISET
5—=8 I't. YesoBek, KOTOPBIN Pl OTAOXHYTb U IOYTH YTO MOTPY3UBIIMICS B COH, YaCTO HAXOJUTCS
B COCTOSIHUM T3Ta. Eciu BBl BefieTe MalllMHy 10 aBTOCTPAJe U He MOXKETe BCIIOMHUTD, KaK U TJIE BbI
eXaJTi MOCNIeTHIE TSATh MIJTb, BO3BMOXHO BbI TOKE HAXOWJIMCH B STOM COCTOSIHUH.

K monsiM, KOTOpBIE 4acTo M MOONTY €34T M0 aBTOCTpaaM, YacTo MPUXOIAT XOPOIIHe UIeH
MMEHHO TOT/1a, KOT/Ia OHU MPEObIBAIOT B MEHTAJIBHON PeJIaKCalliy, CBSI3aHHOM C TITA-COCTOSIHHEM.
ITO K& MOXET MPOM30UTH B AYIIEBOI WM B BAHHOM WM JIaXke B Tipoliecce OpuThbs. B aTom cocrost-
HUM, KOTJIa BAIlIA JEVICTBUS CTAHOBSITCS aBTOMAaTU3UPOBAHHBIMU 1 HE TPEOYIOT KOHTPOJIS CO CTOPOHBI
CO3HaHus1, (POPMUPOBAHUE HOBBIX MJEW MPOUCXOIUT CBOOOIHO, HE CBA3aHHOE BHYTPEHHUM IIEH30-
poM.

N nocnennee cocrosiHve — Jie/ibTa, ¢ MAKCUMAJIbLHON aMILTUTYA0u U yactoroit 1,5—4 I'.
ITa YacToTa HE MOXKET OIYCTUTHCS O HYJIsA, TOTOMY YTO 3TO O3Ha4aso Obl cMepTh. [ TyOOKMi COH
0e3 cHOBUICHUH XapakTepu3yercs yacroton 2—3 I,

Koraa mbl ovMCsl B KpOBaTh M YMTaeM HECKOJIBKO MUHYT TIepe]] CHOM, Mbl OOBIYHO HaXO-
JMMCS B COCTOSIHUM «HU3KOe OeTa». Korga Mbl OTKJIaJpIBaéM KHHTY, BBIKJTIOUAEM CBET U 3aKPbIBAEM
71232, MO3TOBbIE KOJIeOaHusI TOCIeI0BATEIbHO IPOXOAAT cTanuu Oera, ajibda, T9Ta, U B KOHEYHOM
UTOTE JIENIbTA, YTO COOTBETCTBYET ITTyOOKOMY CHY.

XOpoI10 U3BECTHO, UTO COH YesioBeKa pa3ouT Ha 90-MuHyTHBIe IuKJbI. Korma yactora Mo3-
TOBBIX KOJIEOAHWI YBEJIMYMBACTCS C JIeNibTa 0 TITA, HACTYMAEeT CTaausl aKTUBHOroO cHa. Ilpu sTom
OOBIYHO MTPOUCXOIUT TaK Ha3bIBa€MbIe OBICTpPBIE IBMKEHUS I71a3, 110 KOTOPHIM OOBIYHO U OTTPE/IEIISIIOT
HACTYIUICHUE CTaIUK OBICTPOrO CHA.

[Tpu nmpoOyxaeHnn YeaoBeKa YacToTa ero MO3TOBBIX KOJIEOAHU! YBEJTMUMBAIOTCS, — OT JIeJTbTa
yepe3 T9Ta 1 anbda k 6eta. [Ipr 5TOM OH MOXET 3a/iepKaThCsl B TITA COCTOSIHAM, — B 9TO BPEMsI €T0
TBOPUYECKOE MBIIIIJIEHHE OCBOOOKAAETCS, PE3YJIbTATOM Yero MOryT ObITh MHOKECTBO TUIOIOTBOPHBIX
Ueu.

T YeThIpe TUMA MO3TOBBIX KOJEOAHUI SBISIOTCS OOIIMMM ISl BCEX JIOJIeH, HE3aBUCHMO
OT BO3pACTa, 1M0Jj1a, HAIIMOHAJIBHOCTH 1 KYJIbTYPHOU MpHHAAIeKHOCTU. ViccnenoBaHusi OKa3aiu, 4To
XOTSI B MO3TOBBIX KOJIEOAHUSIX BCEra JOMUHHPYET 0/JHA 4YacTOTa, B 3aBUCHMOCTH OT YPOBHS
aKTHUBHOCTH 4YeJIOBeKa, OCTABIINECs TPHU TaK’Ke Bcerja MPHUCYTCTBYIOT B o0mieil cmecn
MO3rOBbIX KOJIeOaHil.
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N3yueHre MO3roBBIX KOJIeOaHUI MOMOKET HaM ¢ MaKCUMaJTbHOU 3(p(heKTUBHOCTHIO UCTIONH30-
BaTh BO3MOKHOCTH MO3Ta, pa3BUTh TBOPYECKOE MBIIIUICHHE, KOHIIEHTPAIMIO BHUMAHUs1, CIIOCOOHOCTb
BOCCTAHABJIMBATh CUJIbI 32 KOPOTKOE BpeMs.

[Tpuaumn ITPAK 3akimoyaercs B reéHEpUPOBAHMM 3BYKOBBIX YaCTOT, IIPUA IOMOIIM KOTOPBIX
MOXHO M3MEHHUTh COCTOsTHME Mo3ra. Eciii Bo3IelcTBOBaTh Ha MO3T, HEKOTOPHIM 00pa3oM, MOKHO
M3MEHHUTDh IOMUHUPYIOIIYIO B SHIIe(aorpamme yactory. Harpumep, eciim Bbl HAXOAUTECH B COCTOSI-
HUM OeTa (COCTOSTHUE BHICOKOW aKTUBHOCTH ), TyTEM CTUMYJIMPOBAHMSI Balliero Mosra yactoroi 10 I,
MOHO JOOUThCS TTpeodnananus B Barier DI Oonee HU3KUX yacToT. [Tpu 3TOM npousoiiaer oomas
perakcanusi.

Ecnu npunaraemasi yacrota Onm3ka K 4acTOTaM, COOTBETCTBYIOIIMM TEKYHIEMY COCTOSHMIO
Mo3ra, 3¢ dekT ycunupaeTcs. TakiuM o0pa3oM, eciii Hy’KHO MepelTH OT OJHOM 4acToTe K JIPyroi,
HavyaJIbHas YacToTa JIOJKHA OBITh MAKCUMAITBHO OJIM3KA K TeKylen yactote Mo3ra. CKOpOCTh U3Me-
HEHUs MPUJIaraeMol YacTOThl JOJKHA OBITh TAKOM, YTOOBI YAaCTOTHI MO3ra YCTIEBATH M3MEHSThCS
3a BHemmHe#l 4dacrtotor. Ha mpaktuke 6e3 DKI' TpygHO orpenenwTh TEKyIllee COCTOSHUE MO3ra.
OpHaKo MOKHO IPUHSATH, UYTO B TEYSHUH JHS Balll MO3T HaXOAWTCs B OeTa-cocTtossHuu (okoso 20 I'ir)
Y U3MEHEHHUE YaCTOThl MOJKHO HAUMHATDh C 9TOTO 3HAYECHUSI.

[pore Bcero mpuIoKUTb CTUMYI K MO3TY 4Yepe3 yIu U ria3a. Ho jonu He MOryT Crblarh
3BykH HIke 20 ['11, Mo3TOMY HOJIKHBI IPUMEHSThCS CrielMaibHble TeXHUKU. OHa U3 HUX, pa3pado-
TaHHAasl aMEePUKaHCKMMH HeMpO(U3MO0I0raMu U Ha3bIBAETCS METO/I OMHAPHBIX 3BYKOBBIX KOJICOAHUIA.

VpoinieHHasi cyTh MeTOIa B cieytomeM. Eciu B jieBoe yXo MocTymnaeT 3ByK BbicoToi 495 Iy,
a B paBoe — 505 I, 3T1 [Ba TOHA KOMOMHMPYIOTCS B rojioBe. Pa3zuuna, 10 I'n, BocnpuHumaeTcst
MO3roM H 04eHb 3(P(PEKTHBHO €ro CTUMYJIMPYeT. DTa pa3HHUIIA MEK/y YACTOTAMU H Ha3bIBACTCS
OMHAPHBIM KoJIeOaHHEM.

UYroObl nonyunth OuHapHoe koneOanue 10 I, moxHO ucnonb3oBath 495 u 505 T, wam
862 u 872 I'l, u Tak panee. EquHcTBeHHOE TpeOOBaHME — BBICOTA 3BYKA JIOJKHA OBITH He Oosee
1000 T't;, — 9TO COOTBETCTBYET JIJIMHE 3BYKOBOUM BOJIHBI, ONTUMAILHO COOTHOCSIIEHCS ¢ pa3MepoM
U chopMoii yepena.

[MpumeHeHne OMOAKYCTUYECKOM KOPPEKIMH B MEJUIMHCKOW peadMTaiyy  OONbHBIX
c KapauopecnuparopHoi marosoruedi. BectHuk HarmoHasHOro Meauko-xupyprudeckoro Llen-
tpa um. H. WU. TMuporosa 2015, 1. 10, No 1 [52]. UccnenoBanusi (pyHKIIMOHAJIBHOTO COCTOSI-
Hust [THC npoBoaniock ¢ MOMOIIBI0 NEPUOAOMETPUYECKOTO aHaInu3a 3JeKTPOIHIIE(DaTorpaMmBbl
(@3") u npocroit 3putensHO-MoTOopHOU peakuuu ([I3MP). Perucrpauusa D3I ocymiectsisiack
MOCPEJICTBOM JBYX OHIIOJISIPHBIX OTBENECHUI JI0O-3aThUIOK C MPABOTO M JIEBOTO MONYyIIapuid. AHa-
JIU3 PUTMOB OMOJIEKTPUYECKON aKTUBHOCTH TOJIOBHOTO MO3Ta OCYHIECTBIISUICS TIO JIAaHHBIM 3JIeK-
tposnuedanorpammel (I30). Ipouenypa BIIK npoBoguiack ¢ MOMOIIBI0 YCTPORCTBA MPeoOpa3o-
BaHMSI CYMMAapPHOH JIEKTPUYECKON aKTUBHOCTH TOJIOBHOTO MO3Ta B 3BYK MY3BIKAJIBHOTO JHana3oHa
1151 OMOaKyCTUYECKOW HOPMAaTU3aIK TICMX0(U3HonIornueckoro coctosiaust «Cuuaxpo-C» (Poccus).
[TpeoOpazoBanue curHaza DI B 3ByKOBOM 00pa3 BHITOIHSLIOCH C TOMOIIIBIO KOMITBIOTEPa Ha OCHOBE
oreparyy TPaHCIIOHMPOBAHHMSI, KOTOPast MO3BOJISIET «IIEPEMEIaTh» rapMOHUKKM CHTHAJIOB 10 IIIKaJe
yactoT. Kypc npoueayp BIIK cocrosut u3 8 ceancos no 30 MUHYT KaxIplil, yepe3 JeHb. [lomy-
yaemas B pe3yJbTare MpeoOpa3oBaHusl 3BYKOBasi KAPTUHKA EKTPHUECKOM aKTUBHOCTH TOJIOBHOTO
MO3ra uMeeT MOMM(POHUIYECKUN XapaKTep W MPUOOpETaeT 3HAYMMBIA SMOIMOHATBLHBIM OTTEHOK.
KioueBbiM MOMeHTOM, oOecrieuynBalomyM 3(P(GEKTUBHOCTb TAaKOW MPOLEAYpPHl SBISIETCS JIMYHAS
TICUXO3MOIIMOHAJIbHASI OLIEHKa OOJIbHBIM 3BYKOBOTO 00pa3a COOCTBEHHOMW TEKYIIEH OMO3JIeKTpHUe-
CKOM aKTMBHOCTH rosioBHOro Mosra. Koppekims ¢pynkuumonaisHoro cocrossaus LHIHC 3akmouaercs
B YCTpPaHEHUM Pa3HUIIBI MEKAY TEKYLIIMM U OMOPHBIM 3HAYCHUSIMHU MAPAMETPOB JNEKTPUYECKOM
aKTUBHOCTU. B pe3ynbrare mpoBeeHHOro Kypca peaduuTalu KonudecTBo 0onbHbIX I'B, mpenbss-
JISTIONUX KaJIOOBl HA TOJIOBHYIO 00Jb, YyMeHbIIOCh ¢ 84% 1o 9% B OI' u ¢ 80% no 33% B KI'.
B pesynbrare peabunmranu y OONBHBIX HAOJIOIATaCh PEOPraHMU3aIUsl OMOIEKTPUIECKON aKTHB-
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HOCTH TOJIOBHOTO MO3ra. B rpyrre 0oIbHBIX, MPOXOAUBIINX PEaOMIUTAINIO 10 CTAaHJAPTHBIM TPO-
rpamMmam, U3MeHEeHU st OMOIEKTPUIECKOM aKTUBHOCTA MOKHO PAcCMaTpUBaTh KaK TEHACHITHIO K YBe-
JIMYEHUIO A0S 1epuoyioB aibda-putMa ¢ 43,2% + 3,3 no 48,1% * 3,9 (p> 0,05) u cHuxeHuto
nom niepuonoB 6era-put™Ma ¢ 31,9% + 3,6 no 28,8% * 4,7 (p> 0,05) [52]. B xone peabunura-
1M 'y OOJIBHBIX HAOJI0/Iaach PeopraHu3amus OM03JeKTPHYECKOll aKTHUBHOCTH TOJIOBHOIO
mo3ra. Onrumusarms GyHKImoHaIsHOTO coctostHus [ITHC oOycioBnmmMBaeT CHUKeHUE aKTUBHOCTU
CHMITATUYECKON HEPBHOUM CUCTEMBI M, KaK CJIeJCTBHE, 3aMEJICHUE YacTOThI CEp/IEYHBIX COKpalle-
HUH, CHIKEHHe 00IIero neprudgepudeckoro COCyUCTOro CONPOTUBIICHUSI, YTO BEJIET K YMEHBIIICHUIO
Harpy3Ky Ha CepICUHYIO MBIIIIY, YBETMUCHUIO COKPATUTEIFHON CIIOCOOHOCTH MUOKapaa U cepaey-
HOro BbIOpoca, B pesynbrare yero y 6ombHeix UM OI' moBbicunace TOH B Gonee 3HaUMTETBHOM
crenienu, yem y 6ombHbIx KI'. Hammydimwmii pe3ysibraT npu MeAUITUHCKON peaOrIMTAIlluK MTOTyYeH
MpU IPUMEHEHUN OHOAKYyCTHUYeCKOH MCUXOKoppeKnun y 00abHbIXx UM ¢ 1OMHHUPYIOIIM
aabga-purmom III.
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IIpuMepsI ICH-TEPPOPA U ICUXOTPOHHOTO BO3/1eHCTBUS

VYuactHuk ¢dopyma psiterror.ru Hanmmcas, 4To Ha OJHOM U3 BOEHHBIX 3aBOJIOB OH HECAHKLIMO-
HUPOBAHHO, BHE CBOEH KOMIIETEHIIMH, TIOJOIIEeN OJIM3KO K TICUXOTPOHHOMY Te€HepaTopy, U3-3a 4ero
caM TIOTaJI TIo/T TICUXOTPOHHYI0 00paboTKy [79].

Usen Mockosckoro Komurera dxonorun Kumuma (MK3K) Tamapa BurtanseBna Tperbs-
KOBa, KaHOUIAT TEXHMUECKUX HayK, padoTajia Ha BOGHHOM INPENpHUATAN, 3aHUMABIIEMCS TTPOU3-
BOJICTBOM OOOPYIOBaHMSI ISl TUCTAHIIMOHHOTO CIIEKEHUS 32 JIOJbMH, HO U3-32 TPEHUI C PYKOBO[I-
CTBOM TIOMaJIa TOJI ICUXOTPOHHYIO 00padOoTKY.

[To nanubiM razetsl «Bepcusi» (Ne22 (46), ot 15—21 wions 1999 1), B 1992-Mm rony cocrosiics
MacCOBBII HAOOP BBITYCKHUKOB CTOJIMYHBIX MEJUIIMHCKUX BY30B B psifibl KI'B, ocHOBHBIE HaOpaHHbIE
CMELUAIBHOCTH OTHOCSTCS K IICUXUKE YeI0BEKa.

Maiiop narBuiickoil nonmimu Hatanbs [lonoBko pacckaseiBaeT, uto enie Ha 3aHsatuu B PBII
MBI CCCP B 1981 r. uM pacckazajiv 0 CO3JaHUM HOBOTO CTPAIITHOTO OPYKHUSI — TOPCUOHHBIX Te€HEe-
PaTOpOB U MPENyPeaANIN — 3alMCHIBATH HUYETo He HYKHO.

[Mpencenarens MK2XK Auna IleryxoBa cBuaerenbcTByeT, uto B 1986 r. 1151 aTTeCTOBAaHHOTO
coctaBa MB]I unranach JieK1usi 0 METO/IaX BO3/IEHCTBUS TICUXOTPOHHOTO OPY:KHsI HA YeJIoBeKa.

B Nel2 razerbt «MoCKOBCKHE HOBOCTH» 32 1994 T., OblIa OIyOMMKOBaHa CTaThsl ¢ MH(OpMa-
el 3amarpekTopa OMCKOro 0O0pPOHHOTO 3aBOJIa O TOM, UTO MX MPEANIPUSTHE TIPOU3BOAUT OHO(pU-
3UYECKUe yCHInTe M (MeTaTpoHbl) «Mupanna». Tam xe mucanu, yro 24 centsops 1990 rona mesxy
[PY CIIHA u KI'b CCCP 6bUT0 3aKJTIOYEHO COTJIAIlIeHue O COBMECTHOM IPOBEICHUN UCCIIEI0BA-
HUI B 00acty nicuxotponuku. 06 stux xe kouTtakrax IIPY u KI'B, B o6JiacTi coBMecTHOr0
KOHTPOJIsI HA/I ICHXOTPOHHHBIMH HCCJe0BaHusIMH , Tiicaiia enie B 1991 rony «HeszaBucumast
razera». ABTOp MH(POPMAIMU — U3BECTHBIA CMEIMATUCT TI0 TICUXOKMHETHUECKUM UCCIIEIOBAHUSIM
Bragumup IllenuinoB yTouHui, yTo AOKyMeHT nog HomepoMm 79—90/16 0 cOBMECTHOM KOHTpOJIE
nofnca ere B ceHTsiope 1990 rona B. KproukoBeiM u K. YaiinOeprepom.

Koraa oKKy/JIbTUCTBI MOMBITAIMCH TAKMM 00pa3oM «3aie3Th» B obnactHoe PCB, To cTonKHY-
JIUCh C CUJILHOW TICUXOTPOHHOM 3aILUTOM.

WNuxenep Anexcannp MaiinypoB B cBoell ctathe B rasere «l'omoc Beenennoit» (NeNe23—
24) nuuer, yto: «[Icuxorponnas BonHckas yacte KI'b B r. Mainu-Caii B Kuprusumn HacuuThiBaet
HECKOJIbKO JIECSITKOB TICUXOTPOHHBIX CTAHIIMH, OMepaTopbl KOTOPBIX — ... JIIOAH, UMEIOIIee BhICIIee
YHUBEPCUTETCKOE 00pa30OBaHUE. ..».

B e roapl, opurimansao, B Maitm-Caii KI'b CCCP umen nBe yacTu: mOrpaHUYHYIO U CTAHIIAIO
CJIE)KEHUS 3a SIIEPHBIMU B3PbIBAMU.

Ha caiite mpubopa WI'A-1, mexay neaoMm, MpOCKaib3biBaeT WHTEpecHas WHMOpMAaIus:
«B Owmcke, ObiBIIMI BoeHHBIN Bpau KocoB AHatonmuii Anekcaniposud, Berepan @CB, padoraomuit
¢ npudopom UI'A-1 Haren y ce0s1 TOpCHOHHBIN TE€HEPATOp, OCTABIIMIACS OT MPEKHUX JIe] U TIOMpo-
6oBaJ, aerictBuTesibHO Tpudop UI'A-1 pukcupyer 310 U3IydeHue.»

Hepenku cnyyau, korjga rpaxjaHe NOKAAAIOT CBOW IOM U cTaHOBsiTcs Oomxkamu. (H. Kpowm-
kuHa u 1p. «[louemy B MockBe MmycTyloT KBapTUpbl?», cTaThs B razere «41-piit» N 30, 1992 r.).
Koaupyiomye-3oMOupyioliye HacelleHne CUTHAMIBI TaKkKe MepefaBajiich Ha 4acTOTax TeJIeBUJICHUS
Y paOCTaHIIMK «Masik».

[To cnoBam Buie-npe3ueHTa JIMrn He3aBUCUMBIX YUYeHbIX YKpauHbl npodeccopa Bukropa
Cenerikoro, kotopbiid ¢ 1965 roga ydacTBOBal B MEPBBIX OMBITAX Pa3spabOTKU «IICU-OPYKUS»
B MHctutyTe mpodnem matepuanioBeienust B Kuese, B 1982 romy rencek LIK KIICC Angporos
MpUKa3an co3iaTh B YKparHe [T1aBHBIN HEHTpP MCMXOTPOHUKH. OCHOBHBIE JIAOOPATOPUH pa3Mellia-
JIMCh B MOJ3EMHBIX COOpYXeHUsX, yaadeHHsiX Ha 30 kM ot YepHoObutibckorn ADC. B Hux Obun
pa3padoTaHbl HECKOJILKO TUIIOB IICUXOTPOHHBIX TEHEPATOPOB M TaM ke MPOBEIeHa CepHsl MPOBEPOY-
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HbIX onbITOB. [To coobmennio Ceqienkoro, MOIIHbIE paJuoIOKAIOHHbIE KOMIUIEKCHI 3arOPU30HT-
HOTO JEWCTBHS MMEJM MPsIMOE OTHOIIEHHE K MpodsieMaM MCUXOTPOHMKH. Bxopasiue B UX cocras
¢pasupoBaHHble aHTEHHbIE pelleTKH, padoTaBIINe HA U3TyYeHNe, YIPABJISIN TeTa-AeJbTa-
pUTMaMH M0O3ra. 3a/1auyl yrpaBJieHus OTpadaThIBAIMCh Ha IByX 3arOPU30HTHBIX CTAHIMAX — Yep-
HOOBLTB-2 (Tum — «Jlyra-2») u KpacHosipck-26 (tur — «Japbsin-Y»), KOTOpble BXOIWIN B €JUHYIO
TICUXOTPOHHYIO CUCTEMY C KOIOBBIM HanMeHoBaHueM «I1lap». Cenienikuii omyOIMKoBa 3Ty uH¢pop-
Manyio B OpekHeBCKHe BpeMeHa B caMu31aToBCKol razere «Taitasl KI'B».
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AHHapaTI)I JAJIA BO3H€ﬁCTBHH Ha IICUXUKY KUBOTHbLIX

Ha ceromns cambiM 3(ppeKTHBHBIM 1 O€30MaCHBIM CPeICTBOM OOPBHOBI C KPbICAMU M MBIITIAMH
SBJISIIOTCS  yAbTpa3ByKoBble oTiyruBaresu Conap [48]. Otnyrusaiomiee BO3/AEHCTBUE OCYIIECTB-
JSieTCsl MyTeM M3JIyYeHUsl W3JelTieM KoneOaHWW YIbTPa3BYKOBBIX YacCTOT, KOTOpbIe aOCOMIOTHO
HE CJIBIIIIHBI YeJIOBEKY, HO OYeHb YyTKO BOCIPUHUMAIOTCS TPhI3yHAMHU.

Morsocts ynerpa3Byka cocrasisieT 90 nb, 1Jisi cpaBHEHUsI MOIIHOCTb 3BYKa PEakTUBHOTO
camorniera coctapiisieT 130 nb. Takum oOpa3om, /111 TPHI3YHOB HAXOAWTHLCS BOJIM3M C TAKUM arma-
paroM HacTosIui MIOK. I 4YenoBeka W JIOMAITHUX KUBOTHBIX MPUOOpP padoTaer abCONIOTHO
HE CJIBIIIHO M Oe30MaceH, 0 YeM eCTh COOTBETCTBYIOIMI ceprudukar. [Ipudops! mponsBoaut Poc-
CUICKUI paJiiO3aBO]l.
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HoBble HCTOYHUKH IHEPIrnu 1Jasd NCH-TEXHOJOIrni

Heo6xonmumo co3aanrie HOBBIX ICTOYHUKOB SHEPTHU, KOTOpPbIe ObLIM Obl HE MEHEee MOILITHBIMH,
YyeM sifiepHble U 00JIaJalTi TOYHOCTBIO JIA3EPHOTO OPYXHUsl, HO MPU STOM ObUIM Obl SKOJOTHUECKH
YHUCTHIMHU M JIETKO YIPABJISIEMbIMUA B IIMPOKOM JIMANa3oHe 3HAYE€HWH SHEPruu. ITO Jajo Obl BO3-
MOHOCTb OCBOMTbH AK€ TAKOW NMEPCIEKTUBHBIN TeaTp BOCHHBIX JEMCTBUI, KAk KOCMUYECKOE TpO-
CTPaHCTBO. TakMM HOBBIM MCTOUHMKOM SHEPIMM MOXET OBbITh TOJbKO MCKYCCTBEHHBINH pacmnaj
npotona (MPII). IIpu stom ¢pusnueckom mporecce 0cBOOOXKIAETCS MOYTH B COTHIO pa3 OoJiblie
SHEpruu, 4Yem Jaxe Npu TepMosiiepHOM B3pbiBe [42]. CoBpemMeHHas HayKa yke BIUIOTHYIO MOAOIILIA
K BO3MOKHOCTH TIOJTHOTO OCBOOOKIeHUsI BHYTPUITPOTOHHOM 3Heprun. Mcnons3zoBanue MPIT nosBo-
JIMT COBEPILIUTD NEPEXO]] K HOBBIM PEBOJIIOLIMOHHBIM BOEHHBIM TeXHOJIOTUsAM. [IpoTOHHbIE pacmiaibl
He TpeOyIOT KaKMX-TMO0 KPUTUIECKMX 3HAUSHUI MacC UM (PUKCUPOBAHHBIX 3HAYEHHUH PYTUX Mapa-
MeTpoB. BaxkHa I orpeneneHHas UX KOMOMHAIMS. DTO MO3BOJSIET CO3JaTh TEHEPATOPbI JII0OOH
MOIITHOCTH U UCIIOJIb30BaTh UX Pa3MuHble MOAU(DUKAIMU J1JI1 CO3JaHUsl TICUXOTPOHHOIO OPYXKHS.
OTKpbIBaOIIKECS BO3MOKHOCTH TIO CO3/IaHHMIO T€HEePaTOpOB M3JTyueHUs Ha Oa3ze peakIMid MPOTOH-
HOT'O pacraja norcTuHe Oe3rpaHnyHbl. B Poccun Takske MHTEHCHBHO BeyTCsl padOTHI IO CO3/IaHUIO
Opy’ust HOBOro mokosieHus Ha 6a3ze WP, u, kak orMevanoch B razere MockoBckue HoBoctu (Ne22,
2001), mpomblIuIeHHBIE 00pas3iibl OyAyT FOTOBBI B TeUEHHE OMMKANIINX HECKOIBKUX JIET. YKe HaCTy-
aeT TOT JAaBHO OKMJIAEMbIii MOMEHT, KOI/1a OTJEJIbHBIE YCIIEXH B 3TOM HAIPABJIEHUH IIPEBPALIAIOTCS
B TEXHOJIOTMYECKUI MpopbIB. [Ipy UCKYCCTBEHHOM pacrnajie IPOTOHA BCsl SHEPrusl BElIecTBa Ipe-
BpaIlaeTCcs B SHEPTUIO M3TyUeHHs B BUJE MOTOKOB (pOTOHOB M HelTpuHO. 1o cyTH nena, 3to Oyaer
reHeparop HeUTpuHHBIX noner I'HI1, u3nyuenne koroporo odnagaetT OorpoOMHON MOIIHOCTBIO M TTPO-
HUKAIOIIEH CIIOCOOHOCTHIO. XOTsI HEUTPUHO B OOBIYHBIX YCJIOBHUSIX MAJIO pearupyer ¢ BEIIeCTBOM,
HO IPA OTPOMHOM MOIIHOCTH MOTOKA HEUTPUHO OH CMOXKeET (h(PeKTUBHO BO3AECHCTBOBATH HA JTIOOBIE
OOBEKTHI.

s peakiun PTT MoskeT OBITh HCIIOIB30BAHO JII0OOE BEIeCTBO, XOTsI, KOHEYHO, CYIIECTBYIOT
TEXHOJIOTUYECKHE OCOOCHHOCTH TPH UCTIONB30BAHUM PA3IMYHBIX IEMEHTOB. [ TaBHOE — MTPaBUIIBHO
noo0parh MOAXOASIIME TTapaMeTphl ISl 3alyCcKa peaklii IPOTOHHOTO pacrhaja, oTpadoTaTh mpa-
BUJIbHYIO KOHCTPYKLIMIO (DOKYCUPYIOUIEH CUCTEMbl M NMPUMEHUTb COOTBETCTBYIOIIME MaTepHalibl.
Wcnonb3oBaHue B 3TUX LIEJISAX TE€HEPATOPOB HEUTPUHHBIX IOJIEW MO3BOJMT CO3/1aTh YPE3BBIYANHO
3¢ eKTUBHBIE CpecTBa OOPbOBI C JKUBOW CHIJION MPOTUBHUKA. [IpuMeHeHne NMCUXOTPOHHOTO OpY-
xus Ha 6a3e ['HIT — ncuxoTpoHoB (M3iyvareseil HeUTPUHHBIX TIOJIel, BO3ICHCTBYIOIINX Ha TICUXUKY
Joaei) AacT BO3MOKHOCTh T'YMaHHBIMU CIIOCOOAMH HEUTPAIM30BaTh KaK BOSHHBIN MIEPCOHAIT Bpara,
TaK ¥ €ro rpakJaHCKOe HaceJIeHre. B OTimure OT 3ByKOBBIX WITH 9JIEKTPOMArHUTHBIX KOJIEOAHMI B UX
TPAJAUIIMOHHOM CMBICJIe MH(PAMOILYIMPOBAHHbIE HEUTPUHHBIE TOTOKU 00IAIAI0T ABYMSI HECOMHEH-
HBIMU IIPEMMYILECTBAMU 110 OTHOLLIEHUIO K TPaJMLMOHHBIM FeHepaTopaM UH(Pa3ByKOB:

— MPAKTUYECKU a0COMIOTHON MPOHHUIIAEMOCTBIO,

— MPAKTUYECKU HEOTPAHUYEHHOW MOIIHOCTBIO.

HelitpuHHOE TCHMXOTpOHHOE U3NMyuYeHue OyaeT oOnagaTh aOCOMIOTHOM MPOHHUIIAEMOCTBIO,
Ha KOTOPYIO HE CMOTYT MOBJIMATh HUKAKKE Mperpabl. [11s HSUTPUHHOTO MOTOKA JTI000e MaTepralib-
HOE TeJIO MPeCTaByIseT MOYTH AByXMEpHYIO (purypy (He obnaaolyio riiyOuHOI), OTAebHbIE dJie-
MEHTBI KOTOPO COBEPIIIEHHO PaBHOIIPABHBI B OTHOLLIEHNH B3aUMOJEHCTBUS C HEUTPUHHBIM U3JTyye-
HueM. [TosTomy Kaxplii aTom Tesa OyaeT KosedaThCsi ¢ YaCTOTOM MaIaloIIero Ha Hero HeRTPHUHHOTO
notoka. OT 3TOro m3nydyeHus: OyneT HEBO3MOXHO YKPBIThCS 32 KaKMMHU-THOO creHamu. Hampu-
Mep, Mpy OOTyYeHUH TICUXOTPOHAMH KAKOTO-TMOO KOMAH/AHOTO IIeHTpa MPOTMBHUKA JIMIIb KaKasi-
TO HE3HAYUTEJIbHASI YaCTh M3JTyYeHHs IOTPATUTCSl Ha BO30YKAEeHHEe KoJieOaHUI aTOMOB MHOTOMET-
POBBIX 3aIIUTHBIX CTEH U3 kesne300eToHa. OIHAKO /7151 HEUTPUHHOTO IOTOKA BECh KOMAH/IHBIN LIEHTP
MIPE/ICTaBIIIET COOOH MOYTH ABYXMEPHYIO (PUT'ypy U3 aTOMOB, OIMHAKOBO JIOCTYITHBIX JJIS1 IEHCTBUS
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n3nydeHrs. CoBpeMeHHbIE METO/IbI 3AIUTHI B BU/IE METAJUTMUECKHX MM CKAJIbHBIX YKPBITHIA COBEp-
IEHHO OecroJIe3HbI MTPY IICUXOTPOHHOM HEUTPUHHOM OOTyYEHHH.

HeorpannueHHast MOIITHOCTb IICUXOTPOHOB MO3BOJIUT OOTy4YaTh OOJIBIIHE IJIOMAIN TOBEPXHO-
CTU 3eMJTH U 3aHUMaTh IieJIbie Topona 0e3 eIMHOTO BhicTpesna. Bolicka MPOTUBHUKA U €ro Ipask/1aH-
CKOE HaceJleHHe B 3aBUCHMOCTU OT JUIMTEILHOCTH M MOIIHOCTH OONMyuYeHUs Win OyayT Mmapajm3o-
BaHbl ¥ OECIIOMOIIIHBI, UM OyAyT OekaTh, OOBSTHIE YKACOM, WJIM YMPYT TOA JeUCTBUEM BUOpalIUM
OT BHYTPEHHHUX KPOBOM3IIUSHHA.

OOmenpu3HaHHO, YTO Harbojee MEePCIeKTUBHBIM UCTOYHUKOM SHEPTHUHM MOXKET ObITh Pacray
MPOTOHA, TIPY KOTOPOM BBICBOOOXKHaeTcs sHeprun 6ombiie B 100 pa3, yem gaxe mpu TepMosiep-
HOM B3pbiBe. BripoyeMm, coBpeMeHHast HayKa y:Ke BIUIOTHYIO TIOJIOILIA K MPAaKTUIECKOMY MCTIONb30-
BaHMIO BHYTPUITPOTOHHOH Hepruu. [Ipy NCKYCCTBEHHOM pacriajie IPOTOHA BCSI SHEPTUsl BELIeCTBa
MPEBPAIIAETCS] B SHEPTUI0 U3JTyYeHHs B BUZIE MOTOKA (POTOHOB M HEUTPUHO, 0OJIAAAIOIEr0 OrpoM-
HOU MOIITHOCTBIO ¥ TIPOHUKAIOIIEH criocoOHOCTHI0. [IpaBribHee OyaeT cKa3arh, 4TO B ONpeeIeHHbIX
YCJIOBHSIX 3TOT TIOTOK MPEBpaIIaeTcsi B OpyKHe II00ATBHOTO MacITada ¢ HeOOXOIMMOM 1aIbHOCTHIO
Y TOYHOCTBIO IEHCTBUSL. DTO MO3BOJIUT CO3AATh TEHEPATOPHI JTIOOOW MOIITHOCTH U MPUMEHUTD UX IS
MICUXOTPOHHOTO U3nyueHus [48]. Vicronb30BaHue TaKMX TeHEPaTOPOB J1IaCT BOZMOKHOCTh HENTPATIH-
30BaTh KaK BOOPYKEHHBIE CUJIbI IIPOTHBHUKA, TAK U €r0 TPaXkJaHCKOe HaceleHue. B ommane ot 3By-
KOBBIX WJIM JIEKTPOMArHUTHBIX KOJeOaHUH, (POTOHHO-HEUTPUHHBIE NMOTOKU 00JaJaloT KOJIOCCATb-
HBIMH TIPEUMYIIECTBAMI: MPAKTHYECKH a0COTIOTHON NMPOHUIIAEMOCTbIO H HEOrPAaHUYEHHO
JaJbHOCTBI0. OT 3TOro M3Iy4eHus HEBO3MOKHO YKPBITHCS 32 KAKUMH-JTMO0 cteHamu. CoBpeMeH-
HBIE CUCTEMBI 3aIUTHI B BUIE METAJUTMUECKHX, KeJIe300€TOHHBIX MJIH CKAJIbHBIX COOPYKEHHUI COBEp-
IIIEHHO HEeCTIOCOOHBI IIPOTHBOCTOSATH (DOTOHHO-HEUTPUHHOMY MIOTOKY, B TOM YHCJI€ — €TI0 IICUXOTPOH-
HOW COCTaBJISIIOIIEN.

TemaTuKa NCUXOTPOHHOTO BO3/ICHCTBHSI 3aKPHITAsI M OTKPHIBAETCSI CO BPEMEHEM HeOO bIIIUMHU
kycoukamu. COTpyIHUKHM NOABEpraioTcs BHelHemy Bo3zeicteuo. Y Y. B. CmupHOBa cnpocuiu:
«KTO-TO M3 BalMx COTPYIHUKOB yKe yexan?

— KoHeuHo, HECKOJTbKO IECSITKOB yueHbIX. 1 OHM MpoIoIIKaloT pa3padaTeiBaTh MCUXOTEXHOMO-
ruu. Xyxe Toro, B KamdopuuiickoMm [ano AsbTo ObLH 3BepCKH 3ape3aHbl MO OBIBILIHE COTPYTHUKH
Bagumvup [Moxwunbko u Enena ®eoroa. CooOmIanock, 9To 370 CaMOyOUICTBO, HO S B HETO HE BEPIO.

— Tak 4ro xe nenarb?

— [To-Moemy MHEHHI0, CPOYHO MPUHUMATH 3aKOH 00 MH(OPMAIIIOHHO-TICUXOJIOTMYECKO Oe3-
ornacHoCcTU. MbI ero roTOBUIIM, MIpeAJIaraiu s paccMoTpenus ['octyme, HO IPOEKT OTKJIOHHUIIH.

TexHoI0rNN, HCIOJIBL3YIONINE TOPCHOHHBIE MOJISI YPE3BbIYAHO CEPhEe3HBI — MOXKHO TTOJTY-
YaTh HEOrPAaHUUYEHHOE KOJIMUECTBO SHEPruu [79], reHeprpoBaTh JIIoOyI0 MaTepHio, CMOTPETh B Oyy-
111ee, pacKpbIBaTh JII0ObIE NpecTyruieHus1. Eciu yenoBeyecTBo MoxyuuT B CBOOOIHOE HCTIONb30BAHUE
TaKKe TEXHOJIOTHH, PEKPATSATCS] BOMHBI, ICUE3HYT MPECTYIICHUS, JIIOMU OyAyT 3J0POBBIMHU M OOra-
TBIMH, @ MUPOBOI IICUXOTPOHHON Maduu npuaer KoHel. IMeHHO oaToMy, ICMXOTPOHHAsA Madus
MOHOTIOJIBHO BJIAJICET TAKUMH TEXHOJIOTHSIMH U TPENSITCTBYET OCBOCHHUIO MX YEJIOBEUECTBOM, a BCE
UCCIIEIOBAaHMS M Pa3pabOTKH, Kacalolecsl TOPCUOHHBIX MOJIeH, TUCKPEUTUPYIOTCS M 3aMaTuMBa-
I0TCSI, MCCTIeAoBaTessIM Mausi TOPMO3UT UX JIESITEIbHOCTD, & CAMH YU€HbIe U UX pabOTHI HIEIbMY-
I0TCSI, YHUUTOXKAIOTCS, MPHCBanBaloTCs ricumMacdueid. He Hy’KHO TOJNBKO CUMTATh, UTO KEPTB MCUTEP-
popa He yOMBaIOT. YOHMBAIOT, HO TOJILKO TOT/A, KOTJIa 9TO MIOHAT0OUIIOCH IICHOMepaTopaM, Harprumep —
Ta e caMasi TPEHUPOBKA, HO TOJILKO TPEHHUPOBKA yOUHCTBA C MOMOIIBIO TICUXOTPOHHOTO OPYXKHUS.
HakorieHHble 3HaHUS O TICUTEPPOPE MO3BOMSIIOT TOBOPUTDH O TOM, UTO €CJIM JKEPTBY HAUaJIU MHITATh,
TO €e, CKOpee BCero, He YObIOT.
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3aKOH U ICUXOTPOHHOE BO3/1eHCTBHE

K coxanenuio, B Hailei CTpaHe 10 CUX MOp He ObLT NPUHSIT 3aKOH, KOTOPBIi Obl TPUTITHBAI
K OTBETCTBEHHOCTH TeX, KTO IPUMEHIJT Ha JIIO/ISIX ICMXOTPOHHOE OpYkHKe. A BeJjb MOJIHOCTBIO MCKa-
3UTh TOT (PAKT, YTO TAKOE OPYKUE JACUCTBUTEILHO CYIIECTBYET, HeBO3MOXHO. K npumepy, B Coenu-
HeHHbIX [lTaTax AMepukH yxe JaBHO JEeWCTBYET 3aKOH, KOTOPBIH OOS3bIBACT JIMII, PUMEHHUBIIINX
METO/IMKY MAaHUITYJISILIAM BOCIIPUSTHEM, BHIIUIATUTD MOCTPAAABIIEMY JIUILYy KOMIIEHCAIIUIO B pa3Mepe
1,5 mutH. nonnapoB. Ho B JaHHOM citydae peub UET JIUIIb 00 Y3KOHAIIPABJICHHOM CIIEITEXHUKE, BeIb
BceoOIast 00padoTKa HaceJIeHNs BHYTPH CTPaHbl BEIETCS KaKIbIM MPABUTEIbCTBOM, KOTOPHIN BJla-
JeeT JaHHOU TEXHHMKOM [55].

21 wonsg 1994 ronpa mMunuctp obdoponsl CIIA IMwieam Ileppu momnucan MeMOpaHAyM
O «HE COBCEM CMEPTETbHOM OpYKHH» C MEPeuHeM CIydaeB, MPH KOTOPHIX €ro JOMYCTHMO MpUMe-
HATh. [IepBBIM 1O CIIUCKY OBUT «KOHTPOJb HAJ TOJIION», a MATOE MECTO 3aHUMAJIO «BBHIBEJCHUE
U3 CTPOS M YHUUTOXKEHHE BOOPYXKEHHUSI MJIM BOSHHOTO MTPOU3BOJCTBA, BKJIIOUAsI OPYKHUE MAaCCOBOTO
YHUUTOXEHUsI». B mione criemyiomnero roga B MMPOKO M3BECTHOW ra3eTe aMEepUKaHCKHUX IMPaBO3a-
IMTHUKOB «Spordight» Oblla onmyOnIMKoBaHa CTaThsl, B KOTOPOM Mporieccop dhusuku u3 [apeapaa
JOKTOp DMepu XopBar 3asBUIL: «ITH JEKTPOHHBIE ,,CKAJIBIIOCHUMATETN pa3paboTaHbl ISl TOTO,
YTOOBI MPABUTETLCTBEHHbIE YNHOBHUKY MOIJIM BHEAPSITHCS B MO3T, 1€30PHEHTHPOBATDH TOJIIbI
JIIo/1eil NI MAHUIYJUPOBATh OT/AeJbHbIMHU JHYHOCTSIMHU, 3aCTaBJIsISI HX [IePeCcTaBaTh ObITH
CaMUMHM COOOM. DTO COBEPILICHHO YXacHOe opyxkue» [42].

B u3nanHOM ellle B 3acTOMHBIE BpeMeHa, HO JeHcTByoleM U Tenepb «llepeune cBeneHui,
3ampelieHHbIX K MyOJIMKOBaHUIO» IMyHKTOM 13 mpeanuchiBaeTcsi, «<M3bIMaTh U3 Mpecchl Bce CBe-
JIeHUsI 0 TEXHHYECKHNX CPeJICTBaxX (reHepaTopax, H3Jy4dareJsx) sl BO3/1eiicTBUs Ha MoBe-
JeHYeckne (DyHKI[UH YesioBeKa (co3aaHue 6mopo6oTon) [48].

B Poccun opunveckux OCHOBaHUM Il MIPUBJIEUYEHUS] K OTBETCTBEHHOCTH JIMI], BUHOBHBIX
B OOJIyYeHUH JIOJeH M B3BICKAHMM C HUX MPUYMHEHHOTO yiepoa, ceromgns Her [48]. Bo-mepBbix,
0e3 MpoBeJeHUsT PAANOTEXHUIECKON IKCHEePTU3bl (DaKT JUCTAHIIMOHHOTO TICUXO(PHU3MUYECKOro BO3-
IENCTBUA JOKa3aTh HEBO3MOXHO.

3aunThIBasi B Cy[ie CBOM BEPAMKT, Cy/Ibsi TOBOPUT: «Ha OCHOBaHMM CTaThi». A Ha KaKyIO CTaThIO
B YT0J10BHOM WM ['paskITaHCKOM KOJIEKCE MOKET COCNAThCS Cy/Ibsl, pACCMaTpUBasi KOHKPETHOE JIEJIO
110 (paKTy CKPBITHOTO AUCTAHIIMOHHOTO MCUXO(PU3MUECKOro BO3AEUCTBYS Ha yesoBeka? Jla u ectb u
Takoe Ha camoM Jenie? [TpoekT PenepanbHoro 3akoHa «0Q6 odecneyeHnn 6€30MaACHOCTH MCUXO0-
ccepsl yesmoBeka» paccMmarpuBaiicst ['ocaymoit B 1999, 2000 romax.

B 2001 rony B I'ocnyme P® obcysknacst 3akoHOMpoeKT «O6 MH(POPMAIMOHHO-TICHXOIOTnYe-
CKOH 6e30macHOCTH». B HEeM mpenycMaTpruBaioch BbISIBJICHHUE JIUII, 3aHUMAIOIIMXCSI HECAHKIIMOHH-
POBaHHBIM OOJIydeHUEM JIIOZIeH, IpeceueHre Ux JAesATeIbHOCTH, TPoBeAeHe OeCIIaTHBIX rocyaap-
CTBEHHBIX IKCIIEPTU3. DTOT 3aKOHOMPOEKT OBbLT ITPOCTO OCMESIH.

[IpaBna, yepes Henemo ['ocayma BHeca crnienuaibHOE JOMNOJNHEHME B cTathio 6 Penepalib-
Horo 3akona P® «O06 opy:xkum». B COOTBETCTBUM C TUM 3aKOHOM Ha Tepputopun Poccuiickoit
depepaiy B Ka4eCcTBE rPakJIaHCKOro U CJIY:KeOHOro Opy:Kus 3anpeinieH 000poT OpyKus
Y UHBIX TIPEIMETOB, Mopazkallee JelcTBIEe KOTOPbIX 0CHOBAHO HA MCMOJb30BAHUH JJIEeK-
TPOMArHUTHOI0, CBETOBOI0, TEIJIOBOI0, HH(PPA3BYKOBOI0 HJIH YJILTPAa3BYKOBOI0 U3JIyye-
HHUS1, MMEIOIUX BbIXO/IHbIe IapaMeTpbl, NPeBbINAKIINe BeJNYHHb], yCTAHOBJEHHbIE IOCy-
JapcTBeHHbIMH cTangapTamu P®. 3anper pacnpocTpaHsercs Takxke U Ha OpyKHe JaHHOTO BU/IA,
Mpou3Be/IeHHOE 3a pyoeskom [48].

B CHIA peiicteyer 6onee 1.800 3ak0HOB 00 OrpaHUYEHUsIX B OONACTH TMCUXUYECKOTO BO3-
JeVCTBUS Ha Jmofiell. Y Hac — npakTtuiecku HU ofgHoro! B cepenune 1990-x romoB U. B. CmupHOB
C KOJUIeraMH, TMIOHUMasi, YeM T'PO3UT OTCYTCTBHE TOCYJAPCTBEHHOTO KOHTPOJISI HAJ TEXHOJIOTUSIMU
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JABOMHOrO Ha3HA4YeHWs, THUIIMMPOBaIK B [ocnyme nmpuHsATHe 3akoHa 00 MH(POPMAIIMOHHO-TICHXO-
JIOTUYEeCKO Oe30IMacHOCTH. 3aKOH IPOIIeN TIepBoe YTeHHe, W ObUT MOJIOKEH Mof CYKHO [49]. D1u
3aKOHBI JTOJDKHBI ObUTH ObI TIOCTYKHTh B TOM YHCIIE TIPErpajofl B AEATETHHOCTH BCEBO3MOMKHBIX
MAaroB, sICHOBUJISIIIIMX U TIPOYUX «ITIOTOMCTBEHHBIX» IapiaTaHoB. Ho Halm 3aKOHOTBOPIIBI TOYEMY-
TO OOXOJISAT ITY MPOOIEMY.

W3 untepprio Cepresi Bopommiosa (pa3zpadoTynka nomnpaBku K c1.6 denepanbHOro 3akoHa
«O06 opyxun») [60]. 26.07.2001 roma Obima momosHeHa ctaths 6 3akoHa PD «O06 opyxum».
B nonosHenun cka3ano caeaymomee: «B Poccuiickoit ®enepanuu 3anperieH 000poT OpyKust
Y MHBIX IIPEAMETOB, [TOPaXAIOIIee JeVCTBUE KOTOPbIX OCHOBAHO HA MUCIIOIb30BAaHUU JIEKTPOMAarHuT-
HOT'0, CBETOBOI'0, TETIJIOBOr0, MH(PPa3BYKOBOIO UJIM YJIbTPA3ByKOBOTO U3JIyU€HHMs], U KOTOPbIE UMEIOT
BBIXOZIHBIE TIAPAMETPBI, MPEBHIIIAIONINE BETUYMHBI, YCTAHOBJIEHHbIE TOCYJAPCTBEHHBIMH CTaHIAp-
tamu Poccuiickoi ®enepalivy 1 COOTBETCTBYIOLIME HOpMaM (peepaibHOro OpraHa UCIIOHUTEIbHOW
BJIaCTM B OOJIACTH 3/IPaBOOXPAHEHUSs, a TAK)KE YKAa3aHHBIX OPYKHS M MPEAMETOB, NIPOU3BEACHHBIX
3a npeaeaamu Tepputopun Poccuiickoit @enepanmn» (IOMONHEHUs B a03a1] ceibMOoy MyHKTa 1 cTa-
Thu 6 PeniepanpHoro 3akoHa Poccuiickoit @eneparun ot 13 pexadps 1996 roga Ne103-03 «O6 opy-
xun» nognucanHbie 26 uions 2001 rona [pesuaentom P® [ytuneiv B. B.).

3.12.1999 rona B I'ocynapcrBeHHO#M [lymMe HECKOJBKO AEMYTATOB BHECIM HAa pacCMOTPEHUE
3akoHOIpoeKT PenepanpHoro 3akoHa «O0 MHMOPMAIMOHHO-TICUXOJIOTHUYECKON O€30MacHOCTH.
ABTOp IIpOeKTa — JOKTOP I0pUANYECKUX HayK Biaagumup Jlonatus.

25.04.2000 roma 3akoHOmpoeKT paccmoTpeH CoBeroMm [Iymbl M HarpaBjieH B KOMHUTETHI
1 Komuccnu Ut oocyxaenus. [TopasmeicnuB kak cienyer, B ['ocygapctBeHHo# [lyme oTHECT ero
K 3aKOHOIIPOEKTaM O TOM, KaK JIOBUTb KOIIKY B TEMHOU KOMHATE, O YEM TaK U yKa3aju B 0pULHAIIb-
HoM fokymeHTte. 19.06.2001 roga npuHATO pellieHre CHATh 3aKOHOIPOEKT ¢ paccMoTpeHus [ocy-
IapcTBeHHOU [lyMbl B CBSI3M C OT3BIBOM CYOBEKTOM IpaBa 3aKOHOIATEIbHOW MHUIMATHBHI (JIermyTa-
tamHu) [65].

Tak 4to ke 310 OBUI 3a 3aKOHOMPOEKT? YTo MBI C BaMu Tak M He nonyuwiu? Haunem
C TOSICHUTENILHOM 3alMCKU. B Hell OTKPBITO TOBOPUTCS O TOM, UYTO BO3MOKHOCTH HAyKU U TEXHUKU
B HACTOsIIee BpeMs ITO3BOJISIOT CO3/1aBaTh CPEACTBA M METO/bI /1J151 UH(POPMALIMOHHOTO BO3/1E€ICTBUS
Ha CUCTEMBI YIIPaBJICHHU s )KUBBIX OPraHN3MOB, U3MEHSIONINE UX (PyHKIIMOHMpoBaHue. [loTeHmaibHOo
BO3HMKAET OOJbINAs COIMATbHAST OMIACHOCTb TPUMEHEHHUsI TEXHOJIOTUI NCKYCCTBEHHOTO N3MEHEHU I
MOBEJICHUECKUX PEaKIMid YeJoBeKa, OrpaHMUYeHHUsI CBOOOJIBI €r0 BOJIEU3bSIBIICHUS, & TAK:Ke BO3/CH-
CTBUSI Ha COCTOSTHUE 30POBbsI YEJIOBEKA, IPYIIII JIIOZIEN U B LIEJIOM HaceieHus. JJurioMaTuyHo 3ame-
YEeHO, YTO B OOIIECTBE HAPACTAET MCUXOJIOTMYECKask HAPSIKEHHOCTh B CBS3U C MPEIIoJiaraeMbIM
UCTIOb30BAHUEM HEKOTOPBIMH TOCYJAPCTBEHHBIMHU OPraHU3alMsMU, KOPIOPATUBHBIMU T'PYIIAMU
Y OT/IEJIbHBIMU JIIOAbMH CII€HAJBHBIX CPeJICTB U MEeTOJ40B BO3/1elICTBHS HA IICUXUKY YeJIO-
Beka. [loquepkuBaercsi, YTO CEroHs Ha 3aKOHOJATEJIbHOM YPOBHE HE CYIIECTBYET AOCTATOUHBIX
rapaHTUH 3aIUTHI YeJIOBEKa OT YIPO3, CBA3AHHBIX C HEraTUBHBIMU MH(OPMAIIIOHHBIMH BO3JCVICTBH-
SIMU, Pe3YJIbTATOM KOTOPBIX MOKET ObITh: IPUYMHEHUE Bpe/a 3I0POBbI0 UeNIOBEKa, OJIOKMPOBAHUE
Ha HEOCO3HABAEMOM YpOBHE CBOOOJIbI BOJICU3BSIBICHUS YEJIOBEKA, MCKYCCTBEHHOE NPUBHUTHE €My
CHH/IPOMA 3aBUCHMOCTH U JIp. DTU YIpO3bl peaM3yloTCs Yepe3 pa3padoTKy, CO3/1aHKe U IIPMEHEHHe
CIIEIMAJIBHBIX CPEJICTB M METOAOB BO3JeUCTBUA. OTMeuaeTcs, 4To BaKHEH el 00sS3aHHOCTBIO TOCy-
napcrtBa B cpepe odecrieueHr st THGOPMAIIMOHHO-TICUXOJIOTMYECKOU 0€30MacHOCTH sABJIsIeTCsI MH(OP-
MHUPOBaHME T'pask/iaH, OpraHU3aliii, OPraHOB rOCYAAPCTBEHHOM BJIACTH O HAJIMYUM yrpo3 UHGOpMa-
[IMOHHO-TICUXOJIOTMYECKOW O€30MaCHOCTH M Mepax, MPUHUMAEMBIX [Tl UX HEHUTPaIM3alliK, a TaKKe
opraHu3zanys 0Oy4eHHs JIIoIel MEeTO/IaM 3alUThl OT HETaTUBHBIX WH(OPMAIIIOHHO-TICUXOJIOTHYe-
CKHMX BO3JICHCTBUS HA MX MICUXUKY. YKA3bIBAETCSI, YTO OCOOCHHOCTh HEraTUBHBIX MH(POPMAIIIOHHBIX
BO3/ICHICTBUI COCTOUT B TOM TO, YTO OHM MOTYT OBITh BBISIBJICHBI TOJIBKO B PE3YJIbTaTe CrEIMaTbHOMN
SKCTIEPTU3bL. [17151 BBISIBIEHHSI OACHOCTH JIOJKHBI pa3paldaThiBaThCS M UCTIONb30BAThHCS CIICIMATbHBIC
CTaHJAPTHl — YTBEPKACHHbIE B YCTAHOBJIEHHOM TOPs/IKE MapameTpbl UH(OPMAITMOHHO-TICUXOJIOTH-
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YECKOro BO3/ICHCTBUSI, HEe BBI3BIBAIOIIVE HETATUBHBIX MTOCIICACTBHIMA /I TICUXUKH YeJIoBeKa. DKCrep-
TH3a JIOJDKHA OBITh JIOCTYITHA JTIOOOMY YeJIOBEKY.

Bot uro ormeuaer . 10. H., ['asiuna IlerpoBna JlozoBuiikas [70]. KpumuHasibHOe siBjieHUE,
CBSI3aHHOE € MCH-TEPPOPOM, NIPUBJIEKJIO BHUMaHUe oOiecTBeHHOCTH. Ha Takue akThl ykasbiBa-
JIoCh B OOpaIlieHny He3aBUCUMOM OOIECTBEHHON OpraHu3aiur MOCKOBCKOTO KOMHTETA SKOJIOTUH
xummia (MK37K) k [pesunenty Poccuiickoit @eneparmu B. B. [Tytuny, k Opranuzarmm O0benu-
HeHHbIX Harmii, MupoBoMy coOOIIECTBY, K JIMAEPaM U MapiaMeHTapHsiM BCeX CTpaH MUpa, Kacaio-
emMcs mpodiem 0opbOBI ¢ Teppopu3moM. [Ipeniaranock BHECTH TIOMPABKY B OIOJKET, BHICKA3aHBI
TaKke TPeJIOKEHUS O IPYTrUX UCTOUYHUKAX (PMHAHCHPOBAHUS MEPOIPHUATHIA 10 MTPECEYCHUIO TICH-
Teppopa. B HacTosiee Bpems cT. 6 @enepanbHoro 3akoHa ot 13 nekadps 1996 1. Ne150-D3 «O06 opy-
KUW» B KAYECTBE OrPaHMUCHUH, YCTAHABIIMBAEMbIX Ha 000POT IPakAaHCKOTO U CITYKeOHOTO OpYXKHUS
Ha Tepputopun Poccuiickoit denepaiiyu, BEICTYIIAIOT: 000OPOT B KaYeCTBE TPaKJAHCKOTO U CITyKeO-
HOTO OPYXHsI: OPYKHSI U MHBIX MPEMETOB, MOpakaloliee JeiCTBIEe KOTOPHIX OCHOBAHO HAa MCIOJb-
30BaHMM PAJUOAKTUBHOTO U3TyYeHUS W OUOJOTMYECKUX (DaKTOPOB; OPYXKUSI U WHBIX MPEIMETOB,
ropaxarolee JeiCTBUEe KOTOPHIX OCHOBAHO HA MCIOJIb30BAaHMHM 3JIEKTPOMArHHUTHOIr0, CBETO-
BOI'0, TEILUIOBOI0, HH(PPA3BYKOBOro HJIH yJIbTPA3BYKOBOI0 U3JyuyeHHUsI H KOTOPble HMEIOT
BBIXO/IHbIE MApPaMeTPbl, MPEeBbINAIOIIHE BEJUYNHBI, YCTAHOBJICHHbIE B COOTBETCTBUU C 3aKO-
HozatesibecTBoM Poccuiickoii desiepaniii 0 TEXHIUECKOM PEryJIMPOBAHUU U COOTBETCTBYIOIINE HOP-
MaM (peaepabHOro opraHa MCIIOMHUTENIBHON BJIACTH, OCYIIECTBIISIONIEro (bYHKIIUH IO BHIPAOOTKE
rOCy/1apCTBEHHOM MOJIMTUKH U HOPMATUBHO-TIPABOBOMY PETy/IMPOBAHUIO B chepe 3ApaBOOX PaHEHHUS,
a TaK)Xe YKa3aHHbBIX OPYKHS U IIPEIMETOB, IPOM3BE/ICHHBIX 32 MpeeiaMu Tepputopun Poccuiickoi
depepaumu. Bmecte ¢ Tem, Bce 3ampelteHHble cT. 6 PenepanbHoro 3akona ot 13 gekadps 1996 r.
Nel150-®3 «O06 opy:kuu» BUABI OPYKHUSI U IEUCTBUSI IPUMEHSIIOTCS B peain3aliiii NCHXOTPOHHOTO
Teppopa. B Poccuu B 2000—2003 rr. mo uHUNaTNBE npeacrasuteseil Me:kayHapoHol
aKaJieMHHu SHNOJOruYecknx Hayk B [ocynapcrBernyio [lymy Poccuiickoit ®emepartum ObLT IIpej-
CTaBJIeH POEKT 3aKoHa «O0 MH(POPMAIIMIOHHOM OJIaroroNyYiy HACeNIeH!sT», 3alpelanero npm-
MeHeHHe NCUXOTPOHHBIX reHepaTopoB, HO B ['ocynapcTBeHHol [lyme ¢ paccMoTpeHHsI OH ObLIT
cHAT. OaHako B Hacrosiee BpeMs aeictByer denepanbhbiid 3akoH oT 30 mapta 1999 r. Ne52-93
«O caHUTaPHO-3MUIEMUOIOT TIECKOM OJIarornoyYny HaceieHus» . Hacrosmmii ®enepaibHbIi 3aKOH
HarpaBjieH Ha o0ecneyeHne CAHUTAPHO-INH1eMHOJOTHYECKOro 0J1aronoJyyusi HaceJeHHsI
KaK OJIHOTO M3 OCHOBHBIX YCJIIOBUM peau3aliii KOHCTUTYIIMOHHBIX MPaB IpaXkaaH, Ha OXpaHy 3710-
POBbsI ¥ OIArONPUSATHYIO OKPYKAIOIIYIO CPEy.

O npOTUBO3aKOHHOM ITPUMEHEHUH TICUXOTPOHHBIX TeHEPATOPOB OBLIIO HECKOJIBKO ITyOTMKAIIUI
B YKpanHCKHX razerax B 2007—2010 rr. B Poccun 06 3ToM 0blin my6Jmkanun B «Komcomolib-
cKoii mpasje» B KoHle 90-x rogos u B 2000 r. B nocneqHee BpeMs MOSBUIOCh MHOTO ITyOJTUKA-
Il B HOBOCTHBIX MOpTayiax MIHTepHeTa U3 pa3inyHbIX rOCYAapCTB MOCTCOBETCKOTO MPOCTPAHCTBA.
B nyOonukanusax mcHXOTPOHHOE OPYKHe HA3bIBAIOT «MyYKOBHIM», TAK KaK OHO MOPaKaeT
Bech opranu3m. MI3BecTHbI JBa BIJa TOPCHOHHBIX H3JyyaTeJeil: cTallMOHAPHbIE U Nepe-
HOCHBIE.

K ocHOBHBIM (hopMam 00TydeHUsT OTHOCATCS] CKPBITasi, OTKPBITAasi U KOMIUIEKCHAS.

CkpbITast — 00y4aeMblid YeJTOBEK HE OCO3HAET, YTO Ha €r0 OPraHU3M U IMICHUXHUKY OKa3bIBAETCS
HarpaJieHHOe Bo3jeicTBre. OOmydeHne BeeTcsl B MSATKOM pexkumMe. ITo — HauboJsiee pacrpocTpa-
HeHHast popma oOmydeHust. OTKpbITasi — 0OMydaeMblil YeIOBEK MOHMMAET, YTO Ha €ro OpraHu3M
Y TICHXMKY OKa3bIBAETCsI HAIIPABJIIEHHOE BO3JCUCTBUE. B TakuxX ciryyasix oOmydeHre BeJeTcsl B KecCT-
KOM WJIY TIITOYHOM PEeXUME.

KomruiekcHast — 0O1ydaeMblil 4esIoBEK IOHUMAET, YTO Ha €ro OPraHMu3M OKa3bIBaeTCsl HAIlpaB-
JIEHHOE TICUXOTPOHHOE BO3/IEHCTBHE, HO HE OCO3HAET, UYTO TAKOMY K€ BO3JCWCTBUIO MOJBEPraeTcs
1 €ro TICUXHKA.
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Cy0beKkTamMu ICHXOTPOHHOI'0 TEPPOPa MOTYT ObITh KaK YacTHbIE JHNIA, TAK U COTPY/-
HHUKH CIENCJIyK0 CHI0BBIX BeJoMcTB Poccru 1 3apyoesxbsi. To ecTb cyObeKkTaMu paccMarpyBa-
eMBbIX TIPECTYIUICHU! MOTYT ObITh (PU3WYECKH BMEHsIeMble JIMIA, JOCTUTIIMe 16-1eTHero Bo3pacra,
HE3aBUCHUMO OT UX NPO(ECCUOHAIBHON TPUHA/IEAKHOCTH.

Jlut, coBepIaomMX AEHCTBUSI, OXBaThIBAéMble 0OO3HAYEHHBIM HAMH KPUMHHOJIOTUYECKUM
BUJIOM IIPECTYITHOCTH, — TICUXOTPOHHBIN TEppOp, HE0OX0IMMO MPUBJIEKATH K YrOJOBHOI OTBET-
CTBEHHOCTH 1O cjaeayomuMm cratbam YK P®: 105 (Vouiicto), 107 (YOuiicTBO, COBepIlIcH-
Hoe B coctosiHuM addekra), 109 (IlpuumHenue cmeptu no HeocropoxHoctu), 110 (Hoenenue
no camoyowmiictBa), 111 (YMbllIeHHOE NpPUYMHEHHE TSKKOro Bpeaa 310poBbi0), 112 (Ywmbim-
JIEHHOE NPUYMHEHUE CpellHeW TsKeCTU Bpena 310poBbio), 113 (IIpuumHeHue TKKOro wim cpem-
Hell TSKECTH Bpena 30pOBbl0 B cocTossHUM addekta), 115 (YMbllIeHHOEe TPUYMHEHUE JIETKOTO
Bpena 310poBbio), 117 (Mcrsazanue), 118 (ITpuunHeHue TsSKKOTO Bpeaa 370POBbI0 TIO HEOCTOPOXK-
HoctH), 119 (Yrpoza yOuiicTBOM MM MPUYMHEHHEM TSDKKOTO Bpejaa 340poBbio), 121 (3apaxenue
BeHepuieckon OonesHbio), 124 (Heokaszanwe nomormu 6ombHOMY), 125 (OcTaBiieHue B ONAcHO-
ctu), 127 (He3akonHoe nuimieHue cBooonpl), 128 (HezakoHHOE MOMEIeHHe B TICUXHATPUIECKUI
craitmonap), 1281 (Knesera), 131 (M3nacunoBanue), 132 (HacunbcTBeHHBIE AGUCTBUSI CEKCyallb-
Horo xapaktepa), 135 (PasBparnbie neiictBus), 136 (Hapyiienue paBeHCTBa mpaB U CBOOOI Yelio-
BEKa M rpaxjanvHa), 137 (HapymeHre HeMpUKOCHOBEHHOCTH YacTHOM ku3HM), 138 (Hapyienue
TalHbBI MIEPENNCKY, TeJIe()OHHBIX TIEPErOBOPOB, MOUYTOBBIX, TeJerpadHbIX WM HMHBIX COOOIIECHUN),
1381 (HezakoHHbII 000POT CHIENUATIBHBIX TEXHUYECKUX CPEICTB, PETHA3HAUYSHHBIX 1151 HETJIACHOTO
nonydenus uHgopmauum), 139 (Hapyienue HenpukocHoBeHHOCTH kuiniia), 140 (Otka3 B npesio-
CTaBJIEHUM I'PaXJaHUHY UH(OpMALIUN).

Takxe HeOOXOAUMO MPUBJIEKaTh TeppopuctoB 1o cratbsiM: 205 (Teppopusm), 208 (Opra-
HU3alMsl He3aKOHHOTO BOOpyxkeHHoro dopmupoBanusi), 209 (banautuzm), 210 (Opranusanus
NMPECTYIMHOro coodmecTBa (IMIPEeCTYMHON OpraHu3alyy) Wik ydactiue B HeM (Hel)), 355 (Paspa-
00TKa, IPOU3BOICTBO, HAKOIIJIEHHE, IPUOOPETEHNE UITH COBIT OPYXKUsI MACCOBOTO ropaxenusi). 1 ato
JaJIeKo He MoJHbIA nepedeHs crareir YK P®, npeaycmarpuBaiomx yrojoBHYI0 OTBETCTBEHHOCTD
3a JesiHMs1, OXBaThIBa€Mble TAKUM BUJIOM IPECTYITHOCTHU, KaK IICUXOTPOHHBII TEPPOP.

Ha wam B3misaa [70], Heo0OX0aAMMO BHECTH JOMOJHEHHS M W3MEHEHUs, ONpe/esisio-
[IMe HaKa3aHWE 32 HE3aKOHHOE W3rOTOBJIEHHE, MPHOOpEeTeHHe, XpaHeHue, NMepeBO3Ky, HOIICHHUE,
UCTIONB30BaHUe, COBIT, Tiepeady, XUIIeHHe, BHIMOraTeJIbCTBO OpYXus, B cieayomue cratbu YK
P®: 221 (Xwumienue 1m60 BHIMOTATEIbCTBO SIIEPHBIX MATEPUAIOB WM PAJMOAKTUBHBIX BEIIECTB);
222 (HesakoHHble npuoOpeTeHne, nepeaada, cObIT, XpaHeHUe, NepeBO3Ka WM HOIIEHUE OpYXKHUs,
€ro OCHOBHBIX YacTel, O0erprIacoB, B3phIBUATHIX BELIECTB M B3PhIBHBIX YCTPOUCTB); 223 (He3akoH-
HOE M3rOTOBJICHUE OpYyXus). B yrojiloBHOM 3akoHOJaTeJIbCTBe HEOOXOAUMa HOBAsi OTHeJb-
Hasi HOpMa, 3aNpeaasi JMCTAHINOHHOe IcUX0(hu3nyecKoe Bo3eliCTBIEe HA YeJl0BeKa
U 3aKpeIuIamas KBaJu(uuupymomye Npu3HaKi ICUXOTPOHHOIO Teppopa.

®opMmbl IBITOK, HAHECEHH ST BPE/ia 3J0POBbIO, YOUNCTB, MPUMEHSIEMbIX IIPECTYTHUKAMH IIPOTHB
MOCTPaJaBIIMX OT TICUXOTPOHHOTO Teppopa, MHOrooOpasHsl. OT «TOJIOCOB B TOJIOBE» O HAHECEHUSI
(puzrUecKuX NOBPEKJEHUN PA3IMUYHBIMU BU/IAMU «HEJIETAJIbHOIO» OPYKHSs, CO3JaHNe HEU3JIEUNMbIX
oone3nelt (pak, MHCYNIbT, UH(MAPKT U 1Ip.). YOUTb THM OPY’KHeM MOKHO JI000ro u B J000M
MoMeHT. IIpu 3TOM cMepTh OyJIeT BbIIIsA/IeTh CaMbIM €CTeCTBEHHbIM 00pa3oM.

[Mostomy, oOecrieurBasi HEOTBPATUMOCTb HaKa3aHUsl 3a TICUXOTPOHHBIM Teppop, CIemyeT
B [IEPBYIO OYEPEeb PYKOBOACTBOBATHCS MEK1yHAPOJHO-IIPAaBOBBIMU aKTaMU M AKTUBHO MPUMEHSITh
UX B MPaKTUKE B chepe MeKIyHAPOJHBIX OTHOIIEHUH. Boee Toro, He00X0IMMO CPOYHO 3aKJIIO-
yuTh BceMUpHBIN JOrOBOP 0 MOCTOSTHHOM 3anpeTe ICHXOTPOHHOTO OPYKMSI.
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Cranaaptsl 1 I'OCThI 1J1s1 321U THI

JeKTPOMArHUTHbIE U 3BYKOBbIE BO3/1elICTBUSI — OCHOBA NcH-TexHoJorui . B Poccun
BeIyTCs paOOTHI 10 CO3IAHUI0 CUCTEMbI HAITMOHAIBHBIX CTAHAAPTOB B 00JIACTH 3aIIMTHI MH(MOpMAIUN
OT MpeIHAMEPEHHBIX EKTPOMarHUTHBIX Bo3zaencteuil (111 SMB) [60].

[Tpu ®enepanpHOl cy)0e M0 TEXHUYECKOMY U 9KCITOPTHOMY KOHTpOmo PO (PCTIK) cdop-
MHUPOBaH TEXHUYECKUN KOMHUTET MO craHpaptusaimu «3amuTta nHpopmammu» (TK 362). Dtum
KOMHTETOM pa3padaThiBaeTcsl IiejieBasi cucteMa ctaHaaproB mo 3amute ot I11 DMB. lokiaasl
0 COCTOSTHUIO PadOoT IO cTaHAapTu3aiuu B oonactu [1]] SMB perynspHo AenaioT Ha CUMITO3UyMax
o OMC Manya1b Yuk u Yusbsam Pagacku, npencenatens TK77C 8 MDK.

B 2007 r. nannas yrpo3sa BkJjodeHa B coctaB [OCT P 50922—2007, conepikaiiiyii TepMUHBI,
orpeJesieHUs] U TiepedeHb (PaKTOPOB, BO3JICHCTBYIONIMX HA MH(OPMAIIUIO.

Ha nacrosiiiiee BpeMst pa3paOOTaHbl CleyIoONe CTaHJApThl, B KOTOPBIX PacCMOTpEHa IMpo-
Oema nmpeiHaMepPEHHOTO BO3JCUCTBUSI HA aBTOMATU3MPOBAHHbBIE CUCTEMBI.

I'OCT P 52863—2007 «3ammuTa nHpopmaimu. ABTOMaTU3MPOBAHHBIE CUCTEMBI B 3aIIIUIICH-
HOM UCTIOJTHEHUH. VICTIBITAHUS Ha YCTOMYMBOCTD K TMPeIHAMEPEHHBIM CUJIOBBIM JIEKTPOMArHUTHBIM
BozzeiicTBusiM. Obmmue TpedoBanusi». [OCT ycranaBimBaer:

— TpeboBanus ycrorunBoctH K 1] SMB;

— CTENEHU JKECTKOCTHU UCIIBITAHUMN;

— METO/Ibl UCTIBITAHUM.

I'OCT P 51317.1.5—2009 «CoBMeCTUMOCTb TEXHUUECKUX CPE/ICTB IEKTpOMarHuTHas. Bos-
JEVCTBUS JIEKTPOMArHUTHBIE OOJIBIIION MOIITHOCTH Ha CUCTEMBI TPakIaHCKOTO HazHaueHust. OCHOB-
Hble TONoXeHus». CTanaapt gaer oOlee BBEIEHUE B JIAHHYIO OONacTb JesITeTbHOCTH, TEPMUHBI
Y ompefiesIeHu s, a TaKKe CONCPKUT CBEJICHHS 00 NIEKTPOMArHUTHBIX BO3/ICHCTBUSX OOJIBIIION MOITI-
HOCTH, X BJIMSIHUM HA CUCTEMBI TPk IAHCKOTO HA3HAYEHU ST U METOJIaX 3aIlUThl CUCTEM OT JIEKTPO-
MarHUTHBIX BO3JCUCTBUIA OOJIBIIION MOIITHOCTH.

I'OCT P 56103—2014 «3ammra nagopmaiiui. ABTOMaTU3MPOBAHHbIE CUCTEMBI B 3allIMIIECH-
HOM wucroHeHur. OpraHu3aiys U cofepkaHue padoT MO 3alluTe OT MpeTHAMEPEHHBIX CHUJIOBBIX
9NIEKTPOMArHUTHBIX BO3/IeHcTBUI. OOIIUe MOJOKSHUSI» .

I'OCT P 56093—2014 «3amuTa nHpopmaimu. ABTOMaTU3MPOBAHHBIE CUCTEMBI B 3aIIIUIICH-
HoM uctoHeHnH. CpecTBa OOHApyKEHUS MpeTHAMEPEHHBIX CHJIOBBIX JIEKTPOMArHUTHBIX BO3/IEH-
crBuii. OOIMe TpeOOBAHUS» .

CraHpapT pacripocTpaHsieTcs Ha:

— cpejacTBa OOHApyXeHHsS TpeJHaMEPEeHHBIX CHJIOBBIX 3JIEKTPOMArHWTHBIX BO3JCUCTBUI
Ha TeXHUYECKHE CPeICTBA aBTOMATU3UPOBAHHBIX CUCTEM B 3alWIIICHHOM MCIOHEHUH, TIpeIHA3HA-
YEeHHBIE )T U3BelleHNs (W/WIn Ompe/ie/ieHus apaMeTpoB) 00 MEKTPOMArHUTHBIX BO3JICHCTBUSX,
KOTOpBIe MOTYT MpuBecTh K yHuUTO)ReHU0 TC AC mim HapyIieHuo uX (DyHKITMOHUPOBAHUST,;

— anmapaTHbIe ¥ anmapaTHO-TIPOrpaMMHBIE CpPeJICTBA OOHAPYKEHUS TIPEHAMEPEHHBIX CHJIO-
BBIX JIEKTPOMArHUTHBIX BO3/ICUCTBUI Ha aBTOMAaTU3UPOBAHHBIE CUCTEMBI B 3AIIUIIIEHHOM HCIIOJTHE-
HUM, U3BEMIAIOIIHE O CUJIOBBIX IEKTPOMATHUTHBIX BO3JICHCTBUSX, ONMPEACIAIONINe UX MapaMeTphl,
Ha 3Tanax pa3padOoTKu, U3TOTOBJICHUS U SKCIUTyaTaIl[UK TAKUX CPEICTB OOHAPYKEHHS.

— cpefcTBa OOHApYXKeHHS TIPeIHAMEPEHHBIX CUJIOBBIX JIEKTPOMArHUTHBIX BO3/ICUCTBUH, pac-
cmotpeHHbix B [OCT P 52863.

B 2015 Berynumu B neiicteue 'OCT P 56115—2014 «3ammra undopmaiuid. ABTOMaTU3M-
POBaHHbIEe CHCTeMbI B 3allUIIIeHHOM HcroHeHnH. CpecTBa 3allyThl OT MpeJHaMEPEHHBIX CUIOBBIX
9JIEKTPOMArHUTHBIX BO3/ielcTBUI. O0Iue TpeOOBaHU».

Takum oOpa3oM, co3jaBaeMasi CUCTEMa HAIlMIOHAIBHBIX CTaHIAPTOB IO 3aluTe MH(pOpMa-
IIUM OT NIPeAHAMEPEHHBIX TEKTPOMArHUTHBIX BO3/IEHCTBUI OTKPhIBAET MMUPOKUE MEPCIEKTUBBI IS
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MPAKTHUYECKOTO PelieHus] BOIMPOCOB MOBBIIIEHUsI 0e30MMaCHOCTH MH(POPMAIK 1 0OBEKTOB MH(OP-
Matuzaiuu B Poccutickoit deneparum.

Ncxons usz aHanusa CTpyKTYpbl ¥ ITPUHLIMIIA ITOCTpoeHus paccMaTtpuBaeMblx PKT, MoxHoO cre-
JIaTh BBIBOJ, YTO ySI3BUMOM CHCTEMOM, IPH BO34elICTBHHU JIeKTPOMAarHuTHOIO HU3JIy4eHusl,
ABJSIETCS CHCTeMa YIIPaBJIeHMS.
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TpyanocTu u npoo6JieMbl ICH-TEXHOJIOTUH

IIpodsaema 1. TpyaHo oxBaTtuth 00JibIIoe paccTossHue. OCHOBHOW BBIBOJ, KOTOPBIN
MOXHO C/IeJIaTh Ha CETOIHSIIHUI JIeHb: MHOTOJIETHUE HCCIIEI0BAHMS TIO0 CO3JaHUI0 TICUXOTPOHHOTO
OPYKHsI JaJIM HETUIOXUE Pe3yJIbTaThl, OJHAKO, TJIaBHAsI TPOOIeMa COCTOUT B TOM, YTO OY€Hb TPYAHO
BO3/ICHICTBOBATh HA MCIBITYeMble OOBEKTHl HA 3HAYMTETBHOM PACCTOSTHUY.

IIpo6aema 2. Ciradast npOHUIIAEMOCTHh CKBO3b 3alUTHbIE COOpPYKeHusl. [IpiMeHeHno
TICUXOTPOHHOT'0 U3JTyYeHHsI B BOSHHBIX IIEJISIX MeIIaeT TaKXkKe KpaitHe HU3Kasi MOIITHOCTb TeHEPaTOpOB
MOIOOHBIX KOJMeOaHW U cnadast MPOHUIIAEMOCTh CKBO3b 3AIUTHBIE COOPYKEHHSI (CTEHBI, YKPBITUS
U T.7.). DT0O TpeOyeT OrpOMHBIX SHEPreTUYEeCKUX 3aTpaT U CBOIUT HAa HET BCE YCUJIUS 1O CO3/IaHUIO
3(PEKTUBHBIX TATBHOIEHCTBYIONMX YCTPOUCTB. HeoOX0AMM Takoi MCTOYHUK SHEPTUH, KOTOPHIH
ObLT OBl KOMITAKTHBIM U 0O€CTIeUMBaJI BO3/ICHICTBUE HA PACCTOSHHM, IO KpaliHel Mepe, B HeCKOJIb-
KHX cOTeH MeTpoB. CJieyeT OTMETUTb, YTO 3TO NpodJieMa HOCUT PUHIMIMATBHBINA XapakTtep. Kak
CUMTAIOT BOCHHBIE CMEINAINCThl, FeHEPATOPbI MOIHOI0 U3JIy4YeHHUsI BAXHBI HE TOJIBKO ISl BO3-
JeWCTBUS Ha KUBble OOBEKThI, HO UX NMPUMEHEHUE COBEPIIEHHO HEOOXOMMMO W ISl BO3JICHCTBUS
Ha O0EBYIO TEXHHUKY, a TaKXke IJIsl pa3pylleHus1 NHKEHEPHBIX coopyXeHuil. PaboTta Hax 3TUM opy-
’KHMEeM HavyaJiach elle BO BpeMeHa npe3uzeHTa Peiirana. IMeHHO B paMKax CTpaTeruyeckoil 000poH-
HOUM MHUIMATUBB M ObUT CO3[aH 00pa3 MIeaJbHOTO OpPYXHUsSl HOBOTO TOKOJICHUsI — JIy4eBOTO OpY-
KUsI Ha HOBBIX (PM3MUECKUX IPUHIIMIAX. B TO BpeMsi aMepuKaHCKIe yueHble aKTUBHO padOTaIn Hajl
cozganreM 3(peKTUBHBIX Jla3epHbIX cucTeM. OHM OMIMOOYHO MOJIarajiy, YTo TJIABHBIM 3JIEMEHTOM
0OOPOHUTEIFHON CUCTEMBI CTAHYT MOIITHBIC J1a3epsl [42].

IIpoodaema 3. MaJgblii K. 1. J (ko3 duitmeHT mone3Horo aencrTeus) uanydarensa. K coxa-
JIEHUIO, BCE pa3paOOTaHHBIE JI0 CHX MOP M3JIydaTeNu ele OYeHb Majlo COOTBETCTBYIOT 0Opasy uje-
QJILHOTO JIy4eBOro opyxusi. BceMy BUHOU Upe3BbIYaitHO MaJIblii KOA(PHUIMEHT MOJIE3HOTO JAEUCTBUS
mMoOO0ro M3Iydarelisi, B TOM YUCIE M JIA3ePHBIX YCTPONCTB. B HUX JIMIIb HUYTOXKHAS JOJIsI SHEPTUU
HAKa4YK¥ TPaHC(POPMUPYIOTCSI B SHEPTUIO CBETOBOTO JIyya, YTO COBEPIIIEHHO HEOCTATOYHO ISl pa3-
pYyILIeHUs1 yaaJeHHbIX 00beKToB. He momMoraoT HuKakve MoaugHKalui, HauuHasi OT SKCHMEPHOTO
Jla3epa ¥ KOHYasl JIA3ePOM C SIIEPHON HaKauKoM.
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3acekpedyeHHasi TeMaTHKA

B komnrie 50 rogoB coBpeMeHHOE 0TeYeCTBEHHOE TICUXOTPOHHOE OPY:KHUE BBIIILIO U3 JTJaOOpaTop-
HBIX KOprycoB 3akpbiThix HUM 1 cTasnio nocrymnars Ha BOOpYKEHHE CHelcTyk0 1 BoeHHbIX. OqHO-
BpeMeHHO B «[lepeueHb CBe/IeHUIA, 3ampelleHHbIX K OIMyOJMKOBaHUIO» ObLI BBe/IeH IyHKT, 3ampe-
AN OTKPBITO OMYOJUKOBBLIBATH MaTEPUAITBI O TEXHUIECKHUX CPEICTBAX, TPeJHa3HAYEHHBIX
1Tl BO3JICHICTBUS Ha TIOBe/IeHUYeCKre (PYHKITUM YeIOBeKa, M O BOBMOKHOCTSIX YITPABJICHUs TTOBE/IC-
HHUEM 4eJioBeKa [66].

CuoBble CTPYKTYPHI BCETO MUpPA CTapaloTcsl He KOMMEHTHPOBATh HH(opManuio o ncu-
XOTPOHHOM OPY>KWH, 3asIBJIsIsI, UYTO €ro monpocty Het. Ho c 3TuM MHOrMe He cornacHbl. B mupe
MoIoOHOE OpYKUE HA3BIBAIOT OPYKHEM HECMEPTENIbHOTO JEWCTBUS. DTOT TEPMUH ObLT M300peTeH
aMepUKaHCKUMH yYeHBIMU. BOT BEIOOPOUHBIN MepeyeHb TEXHOJIOT A, KOTOPBIE OTHOCSITCS K JIAHHOMY
BUY OPYKUS: OCTICTUISIONINE COIAT MPOTUBHUKA MOPTATUBHBIC JIa3ephbl M U30TOIHBIE U3TyJaTeH,
3aMacKMpPOBaHHBIE MO/ CTAaHAAPTHOE Opykue. TH(ppa3ByKOBbIE TeHEPATOPhI, KOTOPBIE HE TOJIBKO J1e3-
OPHEHTHPYIOT MTPOTUBHUKA, HO U BBI3BIBAIOT TOITHOTY W IMApeEl0, a TAKKe TeHepaToOphl IyMa, KOTO-
pble BO3IEHCTBYIOT Ha BpakeOHO HACTPOCHHYIO BO30OY:KACHHYIO TOJITY.

Cocrosime Ha BOOPYKEHUU F'eHepaTophl 3aceKpeveHs [48].

TemaTnka NCHXOTPOHHOTO BO3ECTBHUSI 3aKPHITAsA U OTKPBHIBAETCA CO BPEMEHEM
HeOOoMbIMMH Kycoukamu. COTpYTHUKY TIOABEPraioTcsi BHeIHeMy BosaeicTtuo. Y M. B. CmupHoBa
cripocuii: «KTo-To U3 BalliuxX COTPYIHUKOB yke yexan?

— KoHeuHo, HECKOJIBKO JIECATKOB YUeHBIX. M1 OHM IpoJoIKaloT pa3padaTeiBaTh ICUXOTEXHOJO-
run. Xyxe Toro, B kKanudopruiickom [Mano AbTo ObLTH 3BEpCKH 3ape3aHbl MO OBIBIIIHE COTPYIHUKA
Bagumvup [oxunbko u Enena ®eoroa. CooOIIanock, 9To 3T0 CaMOyOUICTBO, HO 5 B HETO HE BEPIO.

— Tak 4ro xe nenarb?

— [No-mMoemMy MHEHUIO, CPOYHO MTPUHUMATh 3aKOH 00 MH(POPMAITMOHHO-TICUXOJIOTUIeCKON 6e3-
OMacHOCTH. MBI €ro rOTOBWIIH, TIPE/JIaraiv Jyisi paccMoTpeHust ['ocayme, HO IPOEKT OTKJIOHUJIH.

CoBpeMeHHbIe TeXHOJIOTUM MAHUITYJISIIIMYA BOCTIPUATHS UCTIONB3YIOTCS HA CETOMHANTHAN JeHb
B OCHOBHOM CIEIIC/Ty)KOaMU U JIIOABMU, KOTOPbIE KAaKUM-TO CIOCOOOM TOTYYMIIM JIOCTYI K STUM
3HaHWSAM. JlaHHAsl TEXHOJIOTHS SIBJISIETCS HE CTOJbKO CEKPETHOH, CKOJBKO 3aKpPbITOM
OT OTPOMHOI0 YHCJIA JI0Jell Mo BceMy MHPY [55]. CKpbIBaeT TEXHOJIOTUIO MAaHUITYJISIIIUUA BOC-
MPUATHEM 3aBeca TICeBJOHAYYHBIX (PUIBMOB YUYEHBIX, KOTOpbIEe JIMOO BOOOIIE HE BIAJICIOT JaHHOW
nH(popMaryen, MO0 ke CIeIUATBHO e€ UCKaXaIoT U MPeoOpa30OBhIBAIOT, IPUIaBast STUM SIBJICHHEM
HECKOJIbKO KOMHUYECKUI XapaKTep, YTO B WUTOre JIeJaeT BCE BBIBOABI MO TIOBOAY ICHUXOTPOHHOTO
MeTona OpeIOBBIMU U HEPEaTbHBIMHU.

CKpbIBaeT TEXHOJIOTHIO MAHUITYJISIIIMA BOCIIPUATHEM 3aBeca ICEBJIOHAYYHBIX (DUIIBMOB yue-
HBIX, KOTOpPBIE JIWOO BOOOIIIE He BJIAJICIOT JAHHOW MH(OPMAITUei, TMOO0 ke CIIeIUaTbHO €€ UCKaKAIOT
¥ MPpeoOpa3OBHIBAIOT, MPHUIABAs ITUM SBJICHHEM HECKOJbKO KOMHYECKHH XapaKTep, 4TO B HUTOTe
JeJIaeT BCE BBIBOJBI TIO MOBOJTY MICUXOTPOHHOTO METO/1a OpeIOBBIMU M HepeaTbHbIMU. YeToBeK, KOTO-
pBIil TIOTHUMAET JAHHYIO TEMY, Cpa3y e MOyJaeT SIPIbIK «Oe3yMHOTO» M «IICUXUYECKH HeypaB-
HOBeIlIeHHOTO». Hepeako MpUCYTCTBYIOT SIBHbIE MPU3HAKH IeJIeHANPABJI€HHOH TPABJH TAKUX
Joaen [55].

CTOpOHHHMKH TeOpHHU 3aroBOPOB YOEKJICHBI, UYTO TICUXOTPOHUKA SIBJISIETCS] PeabHOM Hay-
KOU, a pe3y/bTaThl ee UCCISJOBAaHUI JaBHO UCIIOB3YIOTCSI BOCHHBIMU CIIETICTYKOaMH. YKe TaBHO
pa3paboTaHO MCUXOTPOHHOE OPYyXkKe, KOTOPOE TAMHO MPUMEHSIETCS Ha SKCIIEPUMEHTAIbHBIX TPYTIax
HacesieHus1. JIloObie (hakThl, CBUICTEIHCTBYIOIIFE O MAHUITYJISIIIMYA CO3HAHUEM OT/EJIbHBIX JIIOICH N
HApPOJIOB, THIATEILHO CKPBIBAIOTCSA [56].

BoeHHas pa3Beika Takxke MHTepecoBaiach papadorkamu teopuu. B CIIIA naHHBIMU BOMpPO-
caMU 3aHUMAETCS LIeJIbId MHCTUTYT, U3BECTHO, YTO TaM TOTOBSIT CIIEIUAIMICTOB IO TICUXOTPOHHOMY
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BO37ecTBUI0. HenaBHO ObUT OnyOIMKOBaH O(hUIMATIBHBIN OTUET O TIOATOTOBKE M0 0COO0M METO/INKE
COJIIAT-MUHEPOB, CMIOCOOHBIX 03 HEMOCPEICTBEHHOrO KOHTAKTa (PU3MYECKHU OIIyIIaTh CIpsITAHHbIE
MUHBI [56].

Nudopmarys o cu-TeXHOJIOTHAX He TOJIBKO CKPBIBAETCS, 3aCEKPeYnBaeTCs, HO H HCKaXKa-
ercs. 06 stom xopomo Hanrcan H. . Aancimos B kuure «Ilcuxorponnas ['onroga» [66]. Brio-
4yKB B IM1aBy «OT aBTOpa» CBOIO UCTOPUI0, AHUCHMOB XOT€J Ha CBOEM IPUMEpE MOKa3aTh YUTATEIAM
MIPUYACTHOCTD CIIEIICITYKO K MPECTYIUVICHUIO BeKa, a TAKXKe BOCCTAHOBUTD MPABAMBYIO0 MH(POPMAITHIO
o cebe. [les1o B TOM, UTO Ha IPOTSDKEHUU psifia JIeT 30MOMPOBaHHBIE, TIOAIIEH3YPHBIE 1 COTPYJHAYAIO-
e ¢ KI'B cpencrea MmaccoBoii mHGopMaIuu ImyOIMKOBaIU €ro UCTOPHIO B UCKaKEHHOM BUjie, YOU-
pasi U3 Hee MOJUTUYECKHE MOTHBH M (DaKT ydyacTusi criericinyx0. VckaxeHHas nHpopmaius nepe-
MevyaThBIACh U OTPOMHBIMU THUPAKaMH pacrpocTpaHsiiach o Poccun, crpanam owiBiero CCCP
1 32 pyOeKoMm.

Haunnas cexpeTtHble pa3paOOTKU OpYKHs IICKXOTEXHOJIOTMH, BOSHHbIE YUSHBIE U CTIEICITYKObI
M03a00TUJIHUCH O cBoel Oe3omacHocT. OHa Oa3upyeTcss Ha pacnpocTpaHeHun Ae3uHdopManu-
OHHOTr0 MarepuaJa [66]. [Ing ero cozganuss UM NMPUILLIOCHh CKPYITYJIE3HO U3YYUTh BCE TPEaHus,
JIETEH]IbI, COXPAHUBILIUECS MAHYCKPUMTHI O JESTEJIbHOCTH PA3IMYHBIX SI3bIYECKHX CEKT W KJIAHOB,
JIOCKOHAJILHO U3YyUYHUTh BCE JIOKYMEHTBI O TPAHCOBBIX HayKaxX, HEOOBIYHBIX 1 QHOMAJIbHBIX SIBJICHUSIX,
KOT/1a-JIM00 MPOUCXOAMBIINX Ha 3eMJle 1 Jlaxke MoaHTa3uPOBATh.

[NcuxorponHoe opyxue paspadarsiBaetcss 1 B HUM AMH, Bosrnasisiemblii akageMukoM B.
KaznaueeBbiM. B MHTEPBBIO KypHaJIMCTaM MECTHOro paavosemianus B. KaznaueeB nmpusHail, 4to
B Havyasie 1990 roma ero MHCTUTYT MPHUHST OT BOGHHBIX 3aKa3bl HA Pa3padoTKy NCUXOTPOHHOTO
opy:kusi. COTpyIHUKH 3TOr0 MHCTUTYTA B KOH(UASHIIMAIBHBIX Oeceax COOOIIMIN, YTO UX UHCTH-
TYT TPUHSUI TaKWe 3aKasbl Oojiee OBaIIaTH JIeT Hazaa. Ha Bompoc KypHaJMCTa MECTHOW Ta3eThl
«MOMEHT WCTHUHBI», O NEUCTBUTEILHOCTH MPUMEHEHHS TICMXOTPOHHOTO OpYXHUs K HacelleHuio B.
KaznaveeB nonpocut xXypHanucTa «3a0biTh 3Ty TEMY». — Bbl He MpezcTaBisiere, 1oj Kakoi KOHTPOJIb
BBI T10CJIE 9TOTO MonaieTe! — go0aBui ol [66]. B onHoM 13 Geces ¢ )xepTBaMu ICMXOTPOHHOTO OPYXKHUS
akanemuk KasnaueeB HazBas1 70% BceX KCTPACEHCOB AYIIEBHOOOIBLHBIMU M OTKA3aJCs AaTh MPH-
OOpBI TSI 3AIUTHI, COCIABIIUCH HA TO, YTO B €r0 MHCTUTYTE HET M HUKOT/A He ObLI0 HUKAKKX TPH-
60poB, xotst UK3M B OyKBaJIbHOM CMBICJIE HAITMYKAH CaMO pa3HOOOpa3HON COBPEMEHHOW U YHH-
KaJIbHOM arnmaparypoil. IMeHHo 3ToT MHCTUTYT B Havasle 1990 roga nocetmim mMapiai AXxpoMees
u reHepai Kpay c 1iesplo mpoBepky Ha MPeAMET CO3/IaHUsI 1yIOBUIIHOTO CYNIEPOPYKHs, HE HA LIy TKY
HaryraBiiee 3a0KeaHCKHUX MOJTMTUKOB U BOCHHBIX.

ABTOp, Anekcanap MaTaHueB, COCTaBIJI NepeYb ITANOB N0 3aKPbITHIO, OTKPBHITHIO
U CHOBA 3aKPbITHIO TEMATHKH ICU-TEXHOJIOTHIi:

— Ha MEePBOM JTane OTKPbLITHH, HaunHasi ¢ 1853 roja, Korja 3HAMEHUTHIN XUMUK AJIeK-
canzip ByTiepoB BnepBbie B MUpe CO3Jajl HAYYHYIO THIOTE3Y JJIs1 OObSCHEHHS TMPOSIBIISIONIErocs
B TMITHO3€e (heHOMEHa MBICJIEHHOTO BHYIICHHS ME3K/1y TUITHOTH3EPOM U MAIUEHTOM, a TAKKe B KOHIIE
XIX Beka, KOrjia U3BECTHOCTD MOMYUrJIa cCepusl paboT MO IEKTPOMArHUTHOMY OOOCHOBAHHUIO MeXa-
HU3MOB MBICJICHHOTO BHYILICHHSI B OIBITaX HA )KABOTHBIX U JTIOSIX, BBHITIOJIHEHHBIX akajeMUKoM Bra-
auMupoM bexTepeBbiM, CO3/1aBIIMM MEPBBIA B MUpe MIHCTUTYT 1O M3yYEHHIO MO3Ta U TICUXUYECKOM
AeATeIbHOCTH, TeMATHKA ObLJIa MOJHOCTHIO OTKPHITAS;

— 9tan 3udopun Habmogaics B 20-x rogax, korga akagemuk Ilerp JlazapeB o60ocHOBa
3aJa4dy NMpsMOM PerHcTpanyy 3JeKTPOMArHHUTHOIO W3JiydeHHsi Mo3ra, a Bnaaumup [lypos,
Snyapa Haymos, bepuapn Kaxunckuii, Anekcanap YnkeBCKUN B 3TUX SKCIIEPUMEHTAX MBICIIEHHO
BO3/ICHICTBOBAJIM Ha COOAKY MJIM YeJIOBEKa; IMOJIOKUTENTbHBIN Pe3y/IbTaT ObUT 3aperiucTprpoBat B 82%
ciyvaeB; UMeHHO 20-e Tofibl ObUIO CO3JaHO OTEUECTBEHHOE IICMXOTPOHHOE OpYKHeE;

— B 30-e roapl B IHcTUTyTE MO3ra uM. B. BexTtepeBa nonyuni opunmanbHOe 3ajaHUe HavyaTh
9KCTIEpUMEHTAIbHOE HCCIIeJOBAaHUE IMCTAHTHBIX, TO €CTh Ha PACCTOSIHUAY, B3AaMMOJICHCTBHIA, HAyYHOE
PYKOBOJICTBO KOTOPHIM OBUIO MOpPY4YeHO yueHUKY bextepeBa JleoHnay BacuibeBy; B 3TH e TObl
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ObLJT HAKOTUIEH OOJIBIIION SKCIIEPUMEHTATIBHBIN MaTepuasl, 0000IIeHHbIH B BUe oT4eToB: «[Icnxodu-
3MOJIOTUYECKHE OCHOBBI Teljienatudyeckoro penomena» (1934); «O ¢pu3nueckux OCHOBAX MbICJIECH-
HOro BHyIIeHUs1» (1936); «MbIcIeHHOE BHYIIIEHUE TBUTATEIbHBIX aKTOB» (1937); IMEHHO B 9TU TOJIbl
Halll COOTEUECTBEHHUK MMUXalJIOBCKMI YCTAaHOBWJI, UTO Pa3IMYHbIe KOMOMHAIIMK JIEKTPOMArHUT-
HBIX UMIYJIbCOB JUTUTENBHOCTHIO OT 20 Mcek a0 1,25 cek, noBropsiomuecs ¢ yacrorou 25—0,4 T
Y MOIYJIMPYIOIIME HECYIIYI0 PaJHOYacToTy (Juara3oHa CPeJHUX U KOPOTKHMX paJMOBOJIH), OKa3bl-
BAIOT BJIMSIHME HA OT/ENIbHBIE 30HBI MO3Tra, OTBETCTBEHHBIE 32 SMOIIMOHAJIBHBIN HACTPOU 1 32 paboTy
BHYTPEHHUX OPraHOB; 3TO OTKPbITHE OBbUIO MCIIONB30BAHO JIsI pa3pabOTKU METOAMKHU TICUXOTPOH-
HON 0OpaOOTKM PAMOTEXHUYECKUMH CPEACTBAMHU; UMEHHO 3T Pe3YJbTaThl, MOCITYXUIA OCHOBA-
HUEM [Isl HaYaJia 3aKPbITHSI TEMAaTHKH;

— B 40-e roabl MOKHO CUHMTATh IOJaMH CEKPETHBIX NPOrPaMM IO ICU-TEXHOJIOTUSIM;
SIMOHITBI Pa3padOTaIX U3ITydaTellb, CIOCOOHBIN MOpakaTh YEIOBEKA BHE YKPHITHS Ha PACCTOSIHUU 8
—16 KuUIOMETpOB, BOJIHBI Anana3oHoM B 0,6—2 MeTpa BbI3bIBAIM y HUX JIETOYHOE KPOBOTEUYEHHE,
a BOJIHBI OoJiee 2 MeTpoB paspymianu KieTku mosra; LIPY CIIA navyamv npoBOOUTH SKCIIEPUMEHTBI
C 3aKJTIIOUYEHHBIMH TIOpEM, TICUXUYECKUe OOJTbHBIX, HE3aKOHHBIX MIMMUTPAHTOB, C MPEACTABUTEISIMU
STHUYECKUX U CEKCYaIbHBIX MEHBIIMHCTB U B (DAIIMCTCKUX JIarepsix; MHOTUX OBIBIIMX HAITUCTCKUX
YUEHBIX M Bpauell MPUBJIEKIN K MCCIIEA0BATEIbCKON padoTe B OJHOM M3 HAyYHBIX LIEHTPOB B I'ep-
MaHWU; M03Ke HEKOTOphIe M3 OBIBIIMX HAIMCTOB ObLIM TaiiHO BbIBe3eHbl B CoenuHeHHble LLTaThl
B paMKax cekpetHoy nporpammsl «IIpoekr Ileinepkiumn»; mpocounsack MHGOpMalMs O 3aceKpe-
YeHHOM HeMeIKoM TpoekTe «Top», pa3paGoTKU KOTOPOTo BEJIUCh B Tofbl (hamrcTckor I'epmanmu
IO CO3/IaHMIO ATNapaToB ISl MAHUITYJIMPOBAHUS YEJIOBEYECKUM CO3HAHUEM;

— B 50-e roabl TeMaTHKY 3aKpbLIM 0(PHIINAJIBHO; B KOHLIE 50 roioB COBPEMEHHOE OTe-
YEeCTBEHHOE NCUXOTPOHHOE OPYKHE BBIIUIO U3 JA0OPATOPHBIX KopiycoB 3akpbiThix HUU u crano
MOCTYTIaTh Ha BOOPYKEHHE CHEICTy)0 U BOSHHBIX; OMHOBpEMEHHO B «[lepedyeHb cBeieHUH, 3ampe-
IIEHHBIX K OIMyOJMKOBaHMIO» ObUT BBEJEH IMYHKT, 3aNpeljalouiiuil OTKPHITO ONMy0JHKOBbIBATH
MaTepuaibl O TEXHUYECKMX CpPEACTBax, MpeJHa3HAYEHHBIX ISl BO3AEWCTBUS HA IOBEIECHUYECKHE
(pyHKIIMM yesioBEKa, M O BO3MOXKHOCTSX YIIPABJIEHHUs [TOBEJEHUEM UYEJIOBEKA;

— B 60-e roapl BeIMCh aKTUBHBIE PAOOTHI MO CO3JAHUI0 HOBBIX TCH-TEXHOJIOTHI; TEMaTHKa
MOJHOCTHIO ObLIIA 3aKPBITOI /10 CTENIEHU «COBEPIIEHHO CEKPETHO»; B cepeauHe 60-X amepuKaH-
CKasl mpecca HerojioBasa, OOBUHSISI IPABUTENBCTBO B UCTILITAHUSAX HOBEHIIIETO IICMXOTPOHHOTO OpY-
KM Ha COOCTBEHHBIX TpaxkjiaHax; B TO xke BpeMs Ha Tepputopuu CCCP yxe MpoBOIWIUCH MOTHO-
MacIITaOHbIE WCIIBITAHUS,

— B 70-e roabl rogy pacriopsikenueM cekpetapsi LIK KITCC Ilerpa IemuueBa coznana I'ocy-
JApCTBEHHAs] KOMMCCHS IO 3KcnepTuse (peHoMeHa MbICJIeHHoro BHyuieHust; CoBeT MUHUCTPOB
CCCP npuHsi cnieliaibHOE 3aKPbITOE MOCTaHOBJAeHHue 110 ricu-ucciegaoBanusim B CCCP o cosna-
Huu ipu Coete MunuctpoB Y CCP HayuHO-IPOM3BOACTBEHHOTO 00beAuHeHNsT «OTKIIMK» BO TJIaBe
¢ mpocdeccopom Cepreem Cutbko; B 1978-M romy KueBckuii 060poHHBIN 3aBO «OKTaBa» MPUCTY-
ITWJI K BBITYCKY MEPBbIX 0T€UeCTBEHHBIX Icu-reHeparopos 151 CCCP; nndgropmanysi 0 npoayKuun
000POHHOI0 KNEeBCKOro 3aBo/10B «OkTaBa» u «['eHepaTop» 3aKpbITast M 0 CHX MOP IOJI-
HOCTBIO He OTKPBITA; JIOIIE/IINE O HAC CBEeJIeHUs1 YacTo uckaxeHnle; B 1979 rony, 1. B. Cmup-
HOB, yxke Bo3rasiisisi B [leppom MOJIMU naboparoprio ICMXOKOPPEKIIUH, TTOy4rII aTeHT oT [oc-
komurera 1o Hayke U TexHuke CCCP Ha oTkpbiTie «CBOMCTBA BBICIIMX OPraHU3MOB K JAUCTaHTHBIM
B3aUMOJICUICTBUSIM>»; Pa00Ty rpynnbl cpa3y 3aceKpeTuJiu;

80-e roapl. 2 despans 1980 roga npesuauym Akagemuu Hayk Coetckoro Coio3a u I'ockomu-
teT CCCP 1o HayKe ¥ TEXHUKE OTKPbUIN 3aKPBITYI0 HAYYHO-HCCJIEJ0BATENbCKYIO TeMy : «Du3u-
YecKue Mosi OMOJIOTMUECKUX OOBEKTOB, MOAYIMPOBAHHBIE CEMAHTUYECKUM CHTHAJIOM»; UCTIONHU-
tensmu 3Tux pador cramu HUU pammosnexkrponukun AH CCCP, HUM snepuoii ¢pusuku MI'Y
u IlepBblii MOCKOBCKMI MEIULIMHCKUII MHCTUTYT MMeHu CeueHoBa; Toraa ke B IlepBoMm «mene»
BO3HMKAET OTJIeJ HEJIEKAPCTBEHHOMW TEparny, Mo3ke MpeBpalieHHbI B TA00PaTOPHIO MICUXOKOPPEK-
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LIMM; BO IVIaBE UX CTOsUT 28-neTHuil yueHslii iropp CMHpHOB, cO3AaTesb PEBOMIOLIMOHHBIX TICUXO-
TexHosoruit; B 1987 romy Ha cron npembepa P® Hukonas PeokkoBa jerna rmoOasibHasi 3aKpbl-
Tasi IporpaMMa pa3padoTKH NCH-TEXHOJIOTUI ; HAMEYaJIOCh MX HCIOJIb30BaHUE B HAPOJHOM
XO3SIICTBE M B BOEHHBIX CHUCTEMAax AMCTAHIIMOHHOIO ympaBiieHHs; ¢ KOHUA 80-X rofioB B pamKax
3aKpbITOro NpoeKTa «Pa3paboTka MPUHIIMIIOB, METOIOB M CPE/ICTB IMCTAHIIMIOHHOTO OECKOHTAKT-
HOTO YIpaBJICHUs TIOBEAEHNEM OMOJIOTMYECKMX OOBEKTOB», paszensl «JlaBa-5» u «Pycno-1» Obuto
npusiieueHo MHOXecTBo HUU, BoeHHbix KB 1 000pOHHBIX 3aBOMOB /1151 pa3paOOTKHU U TTPOU3BOI-
CTBA KCMEPUMEHTAJIBHON Y MPUKJIATHON anmaparypbl OM0SHEProMH(pOPMAIIMOHHOTO BO3JECHCTBUS
Ha YeJIOBEKa; 3TOT MPOEKT BBITIOJIHSIICS N0 00IIel KOOpIUHAIIMEH MOCKOBCKOTO MeKBe1IOMCTBEH-
HOT'O HAay4YHO-TEXHUYECKOIo LEHTpa BEHUYpHbIX HeTpaguuMoHHbIX TexHonoruii (MHTLL) «Bent»;
cpeacTBa Ha (puHaHcupoBaHue 3aKpbITOro nocranoBjaeHus [IK KIICC u CM CCCP or 27 siuBapst
1986 roma mm no muHur Muno6oponsl CCCP 1 BOGHHO-TTPOMBINIUIEHHON Komuccud mipu CM
CCCP;

—nocJe pa3paja CCCP B 1991 roay curyaiys oHOCTbIO U3MEHWIIACH; aBTOP

9TOW KHWTH, Asekcanap MataHies, Oylyur HaYaIbHUKOM JIAOOPATOPUH B CHCTEME aTOMHOM
SHEPreTHKH, TOCeIIal 3aKpbIThle KOMOMHATHI, MOTyYasi IPH STOM paspelieHuss oT MuHUCTepCTBa,
MOpoM, 3a mosroAa; u Bapyr, nocie pazeaina CCCP, oH ¢ yxkacoM HaOMOnAN MO TeJCBUICHUIO, KaK
neneranyu CIIA nocemmaior 3Tv coOBepLIEHHO 3aKPBIThIE MPEATIPUSITHST; aHAJIOTUYHO OBUIO U C TIpe[I-
MPUATHSMHU TI0 TICH-TEXHOJIOTHSM, OOJNBIIMHCTBO U3 HUX OBUIM 3aKPBITHI; ITOCIIE STOTO YaCTh JIIO/IEH
yexaJl 3a TpaHuIly; UMeHHO B mepuop 1992 — 1997 roapl Hab/0aa1ach OrPOMHAsi MaccoBast
yTeuka nH(OpManmu, IpakTUIYECKHU 10 BCEM HaIlPABJIEHUSIM IICUXOTPOHUKH MOSIBUIACH OTKPBITAS
uHpopmaims B CMU; cnenmanucTel, yexaBIlye 3a FPaHUILy B 9TU OJibl, HE CTECHSISICH, TMCAJIA OYEHb
MHOTI'O O TICUXOTPOHHKE U 3aKPBITIX MPEAPUATHUAX, 3aHUMAIOLMXCS €1}

— tonbko B 2000-e rozisl 1, 0coOeHHO, rmocJie mpuxoaa Munuctpa odopons C. K. Ioiiry, Tema-
THKa CHOBA ObLIA MOJHOCTBHIO 3aKPHITA.

KoneuHo ke, untarenu MoxeT clipocuth: «Eciu TemaTuka 3akpeitas, TO OTKyJAa TaK MHOTO
cBeqennii o ncu-rexnonorussx B CMHMU? Oteer npocroii: «Takxke, Kak U B BOGHHOW 00J1acTH,
MH(pOpMAIMS C TOlaMH PACCEKPEUMBaeTCs U rpud CEKPETHOCTH CHUKAETCS; lajiee, IPAaBUTEIbCTBO
3aMHTEPECOBAHO B PACIPOCTPAHEHUH MH(POPMALIK O CaMbIX IIEPEJOBBIX BUIAX BOOPYKEHHUS C LIENIbIO
Orpask/IeHUsI CTPaHbI OT MOCATATENILCTB arpecCUBHBIX 1. Kpome Toro, 4acto ObIBaeT Tak, 4To U300-
PETeHUs] WM OTKPBHITUS CHAavyajda POXKIAIOTCS JJIs TPakAaHCKOW OOJNIacTH, HApUMeEp, METUIIMHbI,
a 3aTeM OHO HAYMHAET UCIIOJIb30BaThCs B NICU-TEXHOJIOTUSX M B BOGHHBIX LiesAX. Bor Tora-to sty
MH(POPMAIHIO 32K PHIBAIOT MOJIHOCTHIO, HO CAMU M300pETeHHs yxkKe ObUTH PacKphITH paHee!
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CBA3b € TEXHOJOTASIMH JPEBHUX UBUJIN3 AU

YestoBek, MOMMMO CaMOWCLIENIEHUs], TOMyYaeT psj Jpyrux crnocoOHocteid. CaMbIMM sipKuUe
W3 HUX ABJISIOTCA TeJeKnHe3 U sicHoBuaeHne [43].

Becnout 1997 roga amepukanckuii LleHTp 1o McciaegoBaHMIO MO3ra MpUILEN K BBIBOAY, YTO
MBICJIUTESIbHBIE ITPOLIECCHl OCYIIECTBIISAIOTCA HE MO3TOM, & HEKUMH BHEITHUMU «I10JIEBBIMU» CTPYK-
Typamu [45]. Mo3r u LieHTpajibHasi HEpPBHAs CUCTEMA BBINIOIHSIOT IIPU 9TOM Kak Obl (DYHKIHIO KOM-
MyTaropa. Ho 3T0 ObLIO H3BECTHO YeJIOBEUYECTBY elle ThicsiyeaeTusi Ha3aq! B BocTouHbIX
(punocockrx BO33pEHMIX YTBEPKAAIOCh, YTO YEJIOBEK, B YACTHOCTH, TIPECTABIISIET COOON MHOTO-
MEPHYIO CTPYKTYpY

B nmnamiickux Begax ynoMmHaTCsA pasjMyHble BHIbI OPYKHsl, KOTOPble MOKHO
OTHECTH K ICH-TeXHOoJorusm [57]:

Moxa — opy:xue, IpuBoOJsllee K IOTepe CO3HAHMNS;

TBarap — cpeCTBO, pOXKAAIOIIEe Xa0C B PAJaX MPOTUBHUKA;

MypuuxaaxaHa — oqHa u3 sty crpen Kangaprisl, NpUBoAsAIas K OTKJIIOYEHHIO BOCIIPUSTUS;

Maiisiaxapa — BelvKast WILTIO3US;

Maxamaiist — BelMKasi Maruueckasi WuTio3usl WM OpyXKue JOKU;

MopaHa — OnbsIHSIOLIEE OpYKUE;

Buabsaxapa — opy:xue, IpuBoJsiiiee B BOCTOPT;

Buianana — opy:kue, BbI3bIBalolee pacKassHbe;

Bunujapa — opyxkue, BbI3bIBalolee COHINBOCTD;

Hanpana — opy:xue, BbI3bIBaIOIIEE YyBCTBO PAJOCTH, KOTOPOE UCIIONb3YIOT BUIbSIXAPH;

Hupaiubs — opyxue, numaoiiee XxpadpocTH;

IIpamBanana — opyxue, HaBoJsIlee COH;

Pakmiac — opyxue J1eMOHOB, YHUUTOX)AIoLIee yaady, CMEIOCTb WU KU3Hb Bpara;

Caymanaca — opy:Kue, BO3/1eiiCTByIOIIle€e HA YM;

Ceanana — opyxue, norpysaoimiee B COH.

HapaBne ¢ npessmu co3ganusi O0EBBIX M T'PakJaHCKUX BUMaH JPEBHEHIIMMH BEIUYECKUMHU
TEKCTaMH [IPUBOAATCS ONMCAHMUs, @ B HEKOTOPBIX CIIydyasiX JAaHbl TEXHOJIOTUM M MHCTPYKIMU MO KC-
TUTyaTaliy U JPYTUX MOIIHBIX BUIIOB OPYKHSI, KOTOpbIEe ObLIIM M3BECTHHI MPEKHUM YEJIOBEUECKUM
LUMBUIM3ALMAM ThICAYM M MMJUIMOHBI JIET Ha3al. MHOrve M3 HUX 3alyCKaJHch B JelicTBHe
TOHKHMH 3BYKOBBIMH BHOPamMsIMi — MH(POPMAIIMOHHBIMU KOJaMH, BO3JIEHCTBYIOIMIMH HA 3J1e-
MEHTBHI, aTOMBl MaTepuasIbHOM SHeprur. C MOMOIIIBI0 MAHTP: 3BYKOBBIX BUOPAIMI MOXHO KaK 3aIry-
CTUTb, TAaK U OCTAHOBUTb JEUCTBUS TOTO WJIM UHOTO OPYXUs. YIMBUTEIBHO, HO 3TO YCTAaHOBJIEHHbIN
(bakT, 4TO HAIMM HpeikaM ObLIO M3BECTHO aTOMHOE, BOJOPOAHOE, aHHUTHIISLIMOHHOE, JIa3epHOe
U ICHXHYECKOe OpysKHe. A HEKOTOpHIE BHUIbl OpPYXHUs JaXe 3aJeHCTBOBAIM CHUJIBI IIPUPOJBL.
HpeBHuM 1uBun3anuam Jlemypuu, ['unepoopen 1 ATIaHTHAB €111e THICSYM U MUJUIMOHBI JIET Ha3aj
OBbUTM M3BECTHBI MOIIHEHIIE BU/IBI OPYKHSI, HAPHMED, TAKKME Kak OpaxmacTtpa — siiepHOE OpyXHe.

CoBpeMeHHBIM YYEHBIM U3BECTHBI OKOJIO IECATH MECT, KOTOPBIE B ITyOOKOM APEBHOCTH MONAJIH
noj JeicTBue saepHoro opyxus. Hanpumep, ato kpenoctu dyHpank u Dxocc B Mpnanauu u cro-
JIMLA MCYE3HYBIIIEr0 HapoAa XeTToB — XaTycca. Xarycca HaXOAWIach Ha TEPPUTOPUN COBPEMEHHOM
Typuun. B 3TOM ropone KMpnuyHble CTeHbl MHOTOSTAXHBIX JIOMOB CIUIABUJIMCh B OJHY TBEPAYIO,
MIOXOXKYIO Ha CTEKJIO, MacCy. YUeHble CUMTAIOT, YTO MOJOOHOE MOIJIO MPOM30MTH, €cU Obl rOpoa
UCHIbITaN Ha ce0e JefCTBIEe aTOMHOTO B3pbiBa. B Vpnanauu rpanuTHbIe cTeHb 00eHX KperocTeil pac-
TUIABJICHBI TaK, Kak OYJITO OHU UCITBITAIN Ha ceOe JAefCTBIe TeMIiepatyphl, npebimiatorieit 2000 rpa-
nycos Llenbcus.

B mmreparype [163] ykaseiBaeTca Apyrol nepedeHb BHOB OPY:KHsA, YKa3bIBaeMbIX
B nHaniickux Benax:
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— Apnpa — opy:kue, BbI3bIBAIOIIEE 3aTOILIEHUE;

— ApxaHu — Opykue B BUJIE yIapa MOJIHUMY;

— Bpaxmacrpa — s1epHO€e OpyKu€e;

— Bayuna — opyxue, BbI3bIBAIOILEE 10K /[Ib;

— Barpa — opyxue, BbI3bIBaIOLIEE yparaH;

— Bunana — opyskue, pa3pelBaoliee Ha 4acT;

— BuHujapa — opy:xue, BbI3bIBalolee COHINBOCTD

— IlapuaHa — BbICyIIMBaloIIee, 00e3BOXKMBAIOIIEE OPYKHE;

— IIxapmaHaiiia — opy’xue, CHocCOOHOe CBS3aTh Bpara;

— Nmumka — oGxuraroiee opyxkue co CBepXbeCTeCTBEHHBIMHU CIIOCOOHOCTSIMU;

— MopgaHa — OnbSIHSIOIIEE OPYKUE;

— Moxa — opy:xmue, BbI3bIBalOIee NOTEPI0 CO3HAHUS ;

— Hapbsina — BogsiHOE OpyXkHU€E;

— HuBara-koBaua — HenmpoOuBaemasi OpoHs;

— Hupambs — opy:kue, Jumaroiiee Xxpadpocru;

— Caymanaca — opy:xue, Bo31eliCTByIOIIIee Ha yM.

— Tramap — cpencrso, poxkjaoliee Xaoc B psax MIPOTUBHUKA;

— Tenxaca — sHepreTryeckoe opyxue;

— [lTabnaBequTBa — OpyX)Ue, JETsAIIee Ha 3BYK M MOPaXalollee HeBUMMBbIE LIEJTH.

B nurepatype [165] naetcst HECKOJIBKO OTIIMYAIOIIUICS CIIUCOK OPYKUS, YKa3bIBAEMBIN B IPEB-
HUX BEIMYECKUX TEKCTaX:

— Cymka — MrHOBeHHas MyMu(pHKallys Bparos;

— Bunana — opyxue, KOTopoe pBET Ha 4acTH;

— Apnpa — opy:kue, BbI3bIBAIOIIEE 3aTOILIEHUE;

— ApxaHu — Opykue B BUJIE yIapa MOJIHUMY;

— Bpaxmacrpa — s1epHO€e OpyKu€e;

— Bayuna — opyxue, BbI3bIBAIOILEE 10K /[Ib;

— Yakpam — BosBpalaomuiics IMpKYISIpHBIA JUCK;

— Barpa — opyxue, BbI3bIBaIOLIEE yparaH;

— BuHuapa — opy:xue, BbI3bIBaKoIlee COHINBOCTD}

— IlapuaHa — BbICyIIMBaloIIee, 00e3BOXKMBAIOIIEE OPYKHE;

— IIxapmaHaiiia — opy’xue, CHocCOOHOe CBS3aTh Bpara;

— Nmumka — oGxuraroiiee opyxkue co CBepXbeCTeCTBEHHBIMHU CIIOCOOHOCTSIMU;

— MopgaHa — OnbSIHSIOIIEE OPYKUE;

— Moxa — opy:kue, BbI3bIBaoliee NOTeP0 CO3HAHNS ;

— Hapbsina — BogsiHOE OpyXkHu€E;

— Hupambs — opy:kue, Jumaromiee Xxpadpocru;

— Caymanaca — opy:xue, Bo31eliCTByIOILIee Ha yM;

— Tenxaca — sHepreTuyeckoe opyxue;

— [lTabnaBequTBa — OpyX)Ue, JETsIIee Ha 3BYK M MOPaXalollee HeBUMMBbIE LIEJTH.

Kaymopaaku — opyxue, KoTopoe BulliHy 1epKUT B HUKHEN JIEBOH pyKe. DTO HCTOUHHK OOXe-
CTBEHHOTO MOTYIIIeCTBa BHiHY. DTO Opy:KHe MpeACTaBIisieT CHOCOOHOCTh BHIIHY KJ1acTh KOHEIl BCeM
COMHEHHMSIM B yM€ UeJIoBeKa, PensTCTBUI Ha myTH K bory. Kaymonaku nipescraBisier codoi OynaBy.

Bap:xkpa — opyxue VHOpel, KOTOPHIM OH YHUYTOXaeT rpelIHUKOB. CuMrtaercs, 4ro Bal-
Kpa — 3TO cyOCcTaHIus, IoIoOHas ajMa3zy, CIIOCOOHasT pa3pe3arh 000 MaTeprasl i U3BEprarouii
MomaMIo. HeGecHbiii mactep Teamrpa caenan Bamkpy i Maapel. C nomorpio Bamkper Maapa
yous nemona-3mesi Bputpy. Bputpa Obul HACTOJIBKO MOTYIIIECTBEHEH, UTO BCE BU/IBI OPYKUs ObLIH
He 3 dextuBHbL. Torna MHapa oTrpaBuiics 3a COBETOM K BUIIIHY, KOTOpBIH COOOIINI €My, U4TO acypa
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(meMOH) MOXeT ObITh YOUT JIMIIb OPYKUEM, CACTaHHBIM M3 KOcTel Myapera. Pa3noObIB, B KOHIIE
KOHIIOB, MoJ00HOe opyxkue, MHapa youn Bputpacypy u BepHy: cebe 1apcTBo.

O ncuxoTpoHHOM opy:kuu B Maxaoxapate (0 rudesu JieTaolero ropoaa XvupaHbsimypa)
[166]: Maranu noctaBuin ApIKyHY B HeOSCHOW KOJIECHUIIe K XUpPaHbSAMype. YBUIEB €ro, JaHABbI
CTaJIM BBUIETaTh OTTY/A Ha CBOMX HEOECHBIX KolecHuIIax. Torna ApkyHa «MOIIHOH JIABUHOM OpY-
XKUS. .. TIEPEKPbLT 3TOT I'Ppo3HBIA NMOTOK. OH HABOOWI HA HHUX TpPEreT, OOpOo3/s KOJECHULICIO ToJe
OWTBBL, U... JaHABBI CTATH Pa3HUTh OPYT APYra».

Kak OBl cKa304HO Bce 3TO He 3By4Yaso, MHOTHE BH/bI 3TOT0 OPYXKHs U NCHUXOTPOHHKA
B I[€JIOM HCIOJb3YIOTCA U MO cell JeHb. VHble ObUTH «Iepen300peTeHbl», 00 Bce HOBOE — ITO
XOPOIIIO 3a0bITOE CTapoe.

HawuBHO mymaTh, 4TO eciu ceifuac Hauyasll OCBauBaThCsl TAKME TMPOCThIE TEXHONIOTMU KaK THII-
HO3 ¥ TEXHOMArusi, TO paHbllle 0 HUX He ObUIO M3BeCTHO. HaM MOAKMIBIBAIOT MeH, Celbl U Mpo-
Ye JIIOOUTEM UCKYCCTBA BOILIOMAOT. ECTh 1 ipyrie MUBMIIM3AIMK HA THICSYH JIET CTapIlie HAIIero
yPOBHS1 (MIMEHHO YPOBHSI, T.K. IUBIJIM3ALIMSI 3eMJISTH Ha ECATKYA MUJIJTMOHOB JIET CTapiie o(prIaIb-
HBIX BEPCUH, IPOCTO YPOBEHb Pa3BUTH S MMOCTOSTHHO CKAYeT), KOTOPBIE B 9TOM JieJie OUeHb JJake Tpe-
YCIIEJIU, TO €CTh X TEXHOJIOTMH MOXHO OBUIO CUMTATH EIlle BO BpeMsi MHKBU3HUIIMM, €CJT He X pUcTa.
U Ha 3emie Bcera ObLT Maru CriocoOHbBIe HAa TAKOE, XOTh ¥ HAa3bIBAJIM ceOs TI0-Pa3HOMY — OT Kpe-
0B ¥ TaMILINEPOB, 10 FKcTpaceHcoB U odurepoB PCB, X0Ts cama BOZMOKHOCTb TAKOTO CUUTHI-
BaHMSI SIBJISIETCS BPOJK/ICHHBIM MPABOM KakJIOTO YeJIOBeKa.

VHKBU3UIIMS HE TPOCTO TaK pacusIeHsiIa U MblTaja JIoei, OHa HAMEPEHHO U3yBeunBasia SHep-
reTUYecKre IEHTPHI (YaKpbl), B YACTHOCTH TPETHUH I71a3, YTOOBI CIOCOOHOCTH TeX CaMbIX Mpe/l-
KOB He BEPHYJNCH MocJje nepesomniomenns. 1 Bce cBaTomm ObUIM MPEKPACHO OCBEAOMJICHBI,
Ha koro pabotaiot. [1o KpaiiHe Mepe Te, KTO MBITAIM B MoABajlax. A aHadema Mo CyTH Jielia — 3TO
HE OTIyYyeHHe OT LUEPKBU, a OTIIYYEHUE OT poja, MOTeps THICSUEIETHUX CBSI3EW, 3HAHUI U KOPHE,
OT KOTOPbIX MUJLJTMOHBI JTIOJIEN JI0 CHX MOP HE OMpPaBWIUCH [57].

Coxpansiiicsi 1 Gosee JpeBHHI crioco0 yrpaBieHusi — X pucTuancTBo. OHO He TOJIBKO HaIpaB-
asina cnabblX JyXOM, HO M Pa3BUBAIO, BEJO K CBETY, U 100py. Jliobass 1epKoBb, XpaM, Kak BbI
3HaeTe, CTOSAT HA MeCTaX CHJIbI — 9TO UCTOYHUKHU MOTOKOB SHEPrvH, TOro camoro 3gwupa, uiy-
IIMX W3 3eMJIM BBEpX. B OTIMYMM OT KOMMYHHCTOB, T€, KTO CTPOMJI XpaMbl YMEJIU CaMy CO3[a-
BaTh Takue MoToku [63]. B pe3ynbrate, XpaMm nmpecTaBJisieT U3 ce0si MOIYJISITOP, Pe30HATOP,
a KpecT Ha BepulIMHe — H3Jy4Yawmeil aHTeHHOH. OOpaTtuTe BHUMaHUE, YTO KpecTooOpa3Hasi
opma aHTeHH 10 cUX MOp ABJIAETCS HarboJIee MOMY/ISIPHOM, Kak Hanbosee 3(h(eKTUBHAS 115 U3ITY-
YyeHus B 3(pup (1 npuem)

CornacHO paccCeKpeueHHBIX JIOKYMEHTOB CO3[JaHUe OTEYECTBEHHOIO MCUXOTPOHHOTO OPYXKHUS
yxomut B naiekue 20 rogsl XX Beka [66]. B 1924 roxy corpyanuk criertoraena OI'TTY 6uosor I'. Bap-
YEHKO TUIAHWPOBAJT BO3IJIABUTH SKCIEAUIHIO B THOET ¢ 11eJ1bio MO3HAHKS THOSTCKON Marvu, ¢ IoMo-
IIbI0 KOTOPOH MOKHO OBbUIO OBI yIpaBJsATh MOBeieHWeM Jiofieil. HeoxxumanHo, sxcnequims Oblia
oTrMeHeHa. . BapueHKo ObUT TPUKPBITUEM TSI IPYTOil SKCIEAUINH, BO3IIABIISIEMON COTPYAHUKOM
3TOrO ke crienotaena xyaokHukom H. Peprxom, kotopast o 3aanuio JI3epKMHCKOTO YiKe JBUrajiach
B I1yOb TuGera. Peprx He TONBKO yCTIENTHO BHIMOTHUI 33/IaHKE, HO U I0CTaBUII Ha JIyOsIHKY BOCEMb
MOHAXOB, 3HATOKOB THOETCKON Marum, 3JeMeHTbl KOTOPO#l B JaJjibHelllleM Jier il B 0CHOBY
CO3JaHNsI ICUXOTPOHHOTO OPYKHSI.

B meromukax CIIIA 3ano0:keHbl ApeBHHE TEXHOJIOIHMH, KOTOPble OHH HA3bIBAIOT
«BOCTOYHBIMI». Hanpumep:

— meton: «[lcu» — Bo3nelicTBUE HA OCHOBE BOCTOYHBIX NMCHXO(U3UYECKUX CHUCTEM; CHOCOO:
VMHIUBHyaJIbHAS «TICH» TIOATOTOBKA; Pe3yJIbTaT: yIpaBJeHNe MoBeJeHUEeM OObEKTOB;

— OCHOBA: UCTIOJIL30BAHUE KOMITBIOTEPHBIX TEXHOJIOTHIA B MOAEIMPOBAHUY TTOBEACHHS OOBEK-
TOB; TeMa: [IcuxocTumyisus CO3HaHUS OOBEKTA C HCTOIb30BAHUEM BOCTOUYHBIX CUCTEM M KOMITBIO-
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TEPHBIX TEXHOJIOTUH; pPe3yJIbTaT: JOCTHKEHHE HOBOTO KAauecTBa JIMYHOCTH, BO3MOKHOCTEN (pur3mye-
CKOr0 TeJa.

TexHuueckue MeTobl MAHUIYJIMPOBAHHUS CO3HAHHEM JIIO/1ell U3BECTHHI CO BpeMeH
no3aHeil AT1anTHAbI [72], oqHAKO, TEMHBIMH JKPellaMH, BEIKUBIIUMU TIOCIIE THOETH aT/IaHTUYe-
CKOr0 MaTepyKa, OHU MCIOIb30BAIMCH U HA TIPOTSKEHUH MOCIIETYIONTUX THICSUENIETUI U IPOAOIKAIOT
UCTIONB30BaThCs 10 cuX mop. OIHUM U3 XapaKTepHbIX IPUMEPOB UCTIOIb30BaHUS TICU-TEXHOJIOT Uit
30MOMPOBaHUS JIIOIEH SIBJISIETCS MPOEKT «00rom30paHHOro Hapoa», HAYaBIIMKCH 3,5 THICSYU
net Hazaa. Ho ommb0ouHO gymaTh, 4TO €cTh Ha 3eMile CTpaHbl, YbM HApOIbl HE OKA3aJIHMCh IO 30M-
OUPYIOIIIMM BO3ICWICTBUEM MAPA3UTUICCKON CHCTEMBI.

C nepBOOBITHBIX BpeMeH 3HaHHsI 00 YCTPOICTBE M CTPYKType 4YeJiOBeuYecKoil NmcH-
XHKH ObLIN OCHOBOM *KpevyeCcKnX NpPakTukK Ha BocToke u 3anage. IxkcTrpaceHCOpPHbIE U THII-
HOTHYECKHEe TeXHHUKH MPUMEHSIICh BO BCE BpeMeHa BCEMH HapogaMy 3eMJIM, MPEroIaBasIvCh
B 930TepUUYECKUX IIeHTpax [{peBHEro Mupa, akKyMyJIMpOBAIKCH 3aKPHITHIMUA OKKYJIBTHBIMHU COOOIIIE-
crBamu CpeznHeBekoBbst 1 HoBoro Bpemenu. Hocurenu «TaiiHOro 3HaHUS» HEU3MEHHO COIPOBOX-
JaJ BJIACTb, €CJIM He ObLIM caMOoi BIacThio. 160 clocOOHOCTH yIpaBisTh BOJIEH U IICUXUKOH JIIOfIEH,
BO3MOKHOCTh ITPOHUKATD B TAlHBI YEJIOBEYECKOTO CEp/LIa, AP MPOPOYECTBA U ICHOBUICHUS — ObLIH
WCTOYHUKOM OI'POMHOM CHJIBI U BITUSTHUS.

Tak, 6a30BbIe HApAOOTKU APPUKAHCKUX KOIIYHOB, IKYTCKMX IIAMAHOB, XaJIJEHCKUX BOJIIEO-
HUKOB, TUILCKUX JAPYMIOB, NeIb(UICKUX OpaKyJOB, NUBAHOBCKMX CKOMOPOXOB M KOHOTOIICKHX
BE/IbM CTaJIM CHAYasla JOCTOSIHUEM YUEHBIX, a 3aTeM MepellTi B PyKH MPAaKTUKOB — Bpavyew, MOJu-
TUKOB U BoeHHbIX. B XX Beke, npumMepHo ¢ Hayasia 30-X rooB BeKa, BCE UCCIIEA0BaHUS B JaHHOW
00JIaCTH HOCUJIH YK€ CYTry0O TIPUKJIAHON XapaKTep.

B coOpanusix penuruo3Hsix TMMHOB ApeBHel MHaum — Benax, co3maHHBIX B 3M0XY pasiio-
KEHUsI POIOBOTO CTPOsi M 0Opa30BaHMsI KPEUECKOW KacThl OpaXMaHOB, COZIEPXKATCsl MepBble YKa-
3aHMS Ha (POPMUPOBAHUE MHUCTUYECKOTO MHUPOBO33PEHHs, TIOJYUMBIIETO B AaJbHEUIIIEM Ha3BaHUE
cucreMbl HOroB [164]. Drta cucrema mpeanonaraeT, YTo B COCTOSIHUM BBICIIETO COCPEJOTOUSHMUS
AyIlia TepsieT CBOIO CBs3b C OPEHHBIM TEJIOM U BCTYIAET B €MHEHNUE C HEBUIUMbIMU CUJIAMH, CTOSI-
UMY HAJ1 IPUPOIOH U BJIACTBYIOIIMMHU HaJ| HEM.

CocraBuTtelib OJHON U3 yacteil AmxypBenbl, Ha3piBaeMoil Karxa-ynanuiaga, BocrieBaeT Mory
KaK eIMHCTBEHHBIH IyTh, KOTOPBII BEZIET K MO3HAHHIO TIEPBOOCHOBHI OBITHS, 3TON HEMaTepHraIbHOM
cyOCTaHIIUM, KOTOPYIO OH UMeHyeT bpaxmanom:

W60 iiora — 310 HaYaI0 U KOHEII.

IT0 cocpe0TOUYEHUE MBICJIU, CAMOIIOTPYKeHHe B ceds1, B CBOI MUP P MAKCUMATLHOM
OTpPBIBE OT BIIEUATICHUI OKPYKAIOIIEr0 MUPA, COCTABIISIET KPAeyroibHbIiI KaMEHb TEOPUH U MTPaK-
TUKU HOTH.

W3BecTHblil coBpeMeHHbIN nHaAnickuil punocod dedunpacan Yarronaaxpss B Tpyae «JIoka-
sta [lapiiana» muIier, 4yTo «IMpakTHUKa MOTW, U3JIOKEHHAs B ,Hora CyTpe“, MpecTaBisieT cooou
HCKYCCTBO COCPEIOTOUYEHUSI, OCYIIECTBIIEHHS CyObEKTOM U3MEHEHUI B CBOEM COCTOSIHUM U TIOJIHBII
yX0/1 CO3HAHUS BHYTPb ce0si».

Ho 7151 TOTO, 4TOOBI OBJAIETH STUM BBICIIIMM HCKYCCTBOM, TPEOOBAIOCH ITPEABAPUTEIIHHO OBJIa-
JIeTh YMEHHEM NPOJIeTbIBATh LE/bIil Pl MOAr0TOBHTEIbLHBIX YIPaKHEeHHI 1 Tesia i aymm. Vor
JOJKEH HAyUYUThCSl B COBEPIIIEHCTBE BJIaJeTh COOOM, BCEMU CBOMMH UyBCTBAMU; O] STUM pazyMe-
eTcsl yMeHHe He MOAAABaThCsl HU THEBY, HU JKaJIOCTH, HU TOpI0, HA pagocTd. OCHOBHBIM YCIIOBUEM,
TMIO3BOJISTIONIMM JIOCTUTHYTh TAKOTO COCTOSIHUS, CUMTATIOCh YMEHHE KOHTPOJIUPOBATh CBOE JIbIXa-
Hue. [TomoOHbI MPOM3BOJILHBIA KOHTPOJIb HAJl ABIXAHUEM CIIOCOOCTBYET OyaTO Obl HajTbHEHIIEMY
JAYXOBHOMY COBEPIIIEHCTBOBAHUIO ¥ OTKPBIBAET MYyTh K MPOAJICHHIO KU3HU.

JIpIxaTebHbIe YITPaXKHEHUS HOT'M HA3bIBAIOT «IIPaHaliaMa, 4TO 0O3HaYaeT UCKYCCTBO COXPAHSITh
KU3HEHHYI0 cuity. Y JpeBHero kommeHnrtaropa Ben — CymipyTsl IpyUBOISITCS TOUYHbIE HU(PHI BEJH-
YHMHBI BBIJOXA MPU PA3IMYHBIX BUIAX JESTENIbHOCTH YeoBeKa. Tak, cTonO BBIIBIXaEMOTrO BO3yXa
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ripu efie paBeH 20 majbliam, Bo cHe — 16, ipu xompOe — 24. MgeanoM, K KOTOPOMY JIOJKEH CTpe-
MUTBCS HOT, CYUTATIOCh YMEHHE IPEBO3MOUYb HEOOXOAUMOCTD BBIIOXA B TeUeHHe yaca!

XapakTepHO, UTO, yAesisl CTONIBKO BHUMAHUS JbIXaHHMIO, TPAKTATH O CUCTEME HOTOB COBEp-
IIIEHHO He YIOMMHAIOT O JIETKUX M UX AesaTeqbHOCTU. CIIOBO «KJIOMaH» (IO-CAaHCKPUTCKH — JIETKUE)
B 9THX TEKCTaxX OTCYTCTBYeT. Iluimercs, 4To BAOX pacnpocTpaHsieTcs OT yepera A0 KOHYHMKA CTYII-
Heid. Cre1oBaTesbHO, AbIXaHWe MOHUMAETCs 3[eCh He Kak (pusnosormueckasi (PyHKIMs JIETKUX, a KaK
CUHOHHM JIeATeJIbBHOCTA OCHOBHOTO KM3HEHHOTO Haudasa JyIiu. Takske MOJHOCThIO UTHOPUPYIOTCS
dynkumm mosra. [Icuxuka u aMoLuu cBs3bIBAIOTCSA ¢ cepatieM. CyIpyTa MUIIET, YTO CepALle OJ0OHO
I[BETKY JIOTOCA: KOTJ]a OH PACITyCKAETCs — YeIOBEK OOIPCTBYET, KOTa 3aKPhIBACTCS — CITUT.

OcobeHHO OOJIBIIIOE MECTO B CHUCTEME MOATOTOBKM HMOTOB OTBEICHO CBOEOOPa3HOil rmm-
HACTHKE — BBHIMIOJIHEHUIO CaMbIX Pa3HOOOPA3HBIX, MOJYAC BEChbMa MPUUYMJIMBBIX YIPaKHEHUI
Y HEOXKUIAHHBIX 1103 («acaH» ), CIIOCOOCTBYIONIMX OyATO Obl OTPYKEHHIO I0Ta B COCTOSIHUE OTPEIIIEeH-
HOCTH OT BCETo OKpyXkatoiiero. Hy)kHO HayduTbCsl COXpaHATh STU MO3bI MOAIONTY, 3aCTHIBATH B OJHOM
Y TOM e TIOJIO)KEHUH YacaMH, YTOObI HUUTO He MPEMsATCTBOBAIO OTAATHCS TJIABHOMY, K YeMy CTpe-
MUTCS 0T, — Pa3MBIIIUICHUIO O BBICIIIEM CYIIECTBE U COCPEIOTOUEHUIO HA HEM OIHOM BCEX MBICIIEH
Y CTPEMJICHUH.

Hakoser, mociie MyuuTeNIbHBIX U JOITUX (PU3MUYECKUX U MOPATBHBIX CAMOOT PAHUYEHUH, O11e-
TICHEB B MPUYYUIMBOM 1103€, CTApaTeIbHO yIepKUBAas JbIXaHNEe U MPUCTATBHO YCTPEMUB B30D B OIHY
TOYKY, OI HAYMHAET MPOU3HOCUTh OAHOCIIONKHBIE ciioBa: baam, ['aam, 3aam, [Ixxaam, fdaam, Haam.
CoTHH, THICSUM Pa3 HA/IO0 MPOUZHOCHUTH 3TH MUCTHUYECKUE CJIOBA, YTOOBI MOTPY3UTHCS B BOXK/IENICH-
HOE COCTOSIHUE TIOJTHOM OTUYKIEHHOCTH OT OKPYKAIOIIETO, OKUasl «CIUSIHUS» CBOSH AYIH C TauH-
CTBEHHBIMH, CTOSIIIIUMH IO/ MUPOM CHJIAMH, IPUITH TyAa, Kyla HUKTO HE XOIUT, YBUETb U YCIIbI-
IIaTh TO, YTO HE OTKPHITO I71a3aM MPOCTBIX CMEPTHBIX, HEJOCTYITHO YIIIaM HETIOCBSIIIEHHBIX.

AHanu3 BBIIEN3II0KEHHBIX OCOOEHHOCTEN CHAa HOTOB OTKPHIBAET B HUX MHOTO OOIIETO C IMITHO-
30M U CBSI3aHHBIMU C HUM sIBJIEHUSIMH. MOXHO cka3aTb Oosbine. CoBpeMeHHas1, MaBIOBCKast (PU3HO-
JIOTHSI HAPOUMTYI0 MUCTHYHOCTh MTPUEMOB BBI3BIBAHMSI CHA MOTOB OOBSICHSIET UCKIIIOUUTEIbHO, KaK
YCJIOBHSI, CIIOCOOCTBYIOIIME BHI3LIBAHUIO TNNHOTHYECKOT0 COCTOSIHHSI.

B navasie XVIII Beka crpaHCTBYOIIME UHIUICKHAE (DAKUPBI CTAJIM IEMOHCTPUPOBATH SIBJIe-
HUA cHa HoroB B EBpone, nopaxas 3puresneil cBoeoOpa3remM 3TOro coctosiHusl. B HeM ux Terno
HAYMHAJIO OOHAPYKUBATh YAUBUTEIbHbIE, COBEPIIIEHHO HEOOBIYHbIE CBOMICTBA: OHH TEPSIIU BCAKYIO
YyBCTBHUTEJbHOCTh K 00JIM OT MOPE30B, OXKOrOB, YKOJIOB; MOIJIM OY€Hb JIOJTO OCTaBaThcs Oe3
MWLM U TIAThSI, TIYJIbC U JbIXaHNE CTAHOBUJIUCH TIOUTH HEYJOBUMbIMHU.

Uro Kacaercsi MpsAMBIX YKa3aHUH HA THIIHO3, TO U C HUIMU MOXHO BCTPETHTHCS B JIpEBHE-
uHaMiickon mteparype. Tak, B anoce «MaxaOxapara, nim «Cka3aHue O BEIMKOW OUTBE IIOTOMKOB
bxaparer», otHOcsmemcst kK X—VIII Bekam 10 Halteit 3pbl, UMEETCsl CJIEIYIONINIA PUMED BbI3bIBA-
HUSI THITHOTUYECKOTO cOCTOsTHMS. JKenaiomuil BeI3BaTh €ro y Jpyroro 4ejaoBeKa CaauTCs HAIpOTHB
U, TIPUCTAILHO YCTPEMUB B3IJISA]] B €r0 IJ1a3a, CTApaeTCcsl BHYLIUTh MY KaKoe-HUOY/Ib ONpeeieHHOe
JKeJIaHWE WJIM MBICITb. B3BOIHOBaHHAs 3peJMIIEM TONIA pearnpoBaia Ha MPOUCXOMsIIee Mepe ee
71a3aMH COYYBCTBEHHBIMHU BOCKJIMIIAHUSMU. [JJOBOIBHO CKOPO IUISICKA TOCTUTANA OEIIEHOro TeMIla,
7132 JIeBYIIIeK HAYMHAIM VKO BPAIaThCsl, OJIeK/1a MPUXOIMIA B MOTHBIN OeCopsIoK, Ha rydax ux
BBICTYTIaJIa TIEHA, PyKH CBOIWJIO CYAOPOTrOi M HAKOHEI], U3rnOasich BCEM TEJIOM, OHM MAJAJH B IJIy-
00KOM cHe. VIX TOTUacC ke OTHOCWJIU B IITyOb XpaMa, TaM OHU O4Y€Hb CKOPO TIPUXOIWIIN B ce0sl, U UX
BBIBO/IWJTA BHOBb, YTOOBI MOKA3aTh TAKMMHU K€ CIIOKOWHBIMU U MPEKPACHBIMHU, KAKMMHU OHH ObLIH
710 TOTO, KaK B HUX «BCEJIAJINCh» TIPU3BAaHHBIE 3aKIMHAHUSME «IyXi». B X OCBOOOK/IEHUH OT IyXOB
BEpYIOIIFe BUAEIU 3HAK OJIAaropacrionokeHusi O0KeCTBa, B 4eCTh KOTOPOTo ObUT YCTPOEH 3TOT 00psi,
Y BEpIJIH, YTO YMUJIOCTUBJIEHHBIN OOT YMHOXUT IJIOIbI M YTYUHHT CTaja.

[TyTerecTBeHHUK, OYEBHICIl STOro 00psiga, ObUT BpadyoM M He Oe3 OCHOBaHMS BBICKA3al
B CBOMX 3aMETKax MpeAINoNIokKeHUe, YT, TPEkK/Ie YeM BBIBECTH JIEBYIIEK M3 Xpama B MEpPBBIA pas,
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OpaxMaHbI JaBaJIM UM KaKOe-TO IypMaHsIee CHaZ00be, a BO BTOPOU pa3, ISl TOro YTOObI OBICT-
pee MPUBECTH UX B YYBCTBO, MOMJIM HEUTPATU3YOIIUMH, YCTIOKAWBAIOIIMMU CPEICTBAMHU.

Bepa B Mory1ecTBeHHyI0 UyJOTBOPHYIO CHITy 3aKJIMHAHUI B VIHAMM OYeHb BEIUKA.

Ecnu roBoputh 00 HCMOJIb30BAHUH FTHITHO3a B PEJUTHO3HBIX LEJsX, I 0{yPMaHNBa-
HUS JIOJel, 11 mopaOoIIeHus WX, ISl CBA3BIBAHUS KU3HEHHOW MHUIMATUBBI, TO OoJiee SIPKOro
npuMepa, 4em cynp0a rumao3a B uanu, He HalTH. JIeHCTBUTENBHO, CITyKa MUCTHYECKUM JJOTMaTaM
WHIyU3Ma, OH, KaK CKa304yHoe opyxkue CaHMoxaH-AcTpa, Morpykaji v B MPSIMOM, U B IIEPEHOCHOM
CMBICJIE JIIOJIEY B TSIZKeJbIH COH, BO BPEMs KOTOPOTO €llIe TyKE CTATMBAJIM HA HUX IyThl UX Bparu.
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Bimsinue Ha co3HaHMe 1O ApeBHUM apTedakram,
BbISIBJIEHHOE 110 IepeBoay neporiaudos,
clleJJAHHOE aBTOPOM, AJieKcaHApoM MaTtaHiieBbIM

Cayuaii 1. PackpbiTHe TekcTa
Ha JIPEBHUX erHNeTCKUX 00eJaucKax

~ =
e
3 "ll'

s F
ey
{‘*-‘-"-L_ 5
TR L i =
V2
o
| b

R |

i
=

_.:\ p

)

ﬂ r |
s
- _—

(EE )

e, L i

S

:J.f
.-.--ﬂh_\

Fiatl i‘f-’fl;" [\ .‘
r——

£
S

Jatdenitiaie

| “I- N
Puc. 13. IpeBHeerunerckas crena [82]

[Ny tourb b

116



A. Maranues. «HCI/IXOTPOHI/IKa — YIIpaBJI€HUE CO3HAHNEM, CPABHCHUEC C TEXHOJIOTUAMU JPEBHUX L[HBPIIIH3aHHﬁ>>

Puc. 14. [IpeBHeerunerckas creina [83]
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¢
-

Puc. 15. IpeBHeerunerckas creina [84]
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Puc. 16. [IpeBHeerunerckas crena [83]

IlepeBon npeBHeernneTckux ueporiudoB caenan aBTop, AJsiekcanap MaraHies .
OcHoBHOe n300paxeHue — Ha puc. 15 u puc. 13. Tam Bcero 6 neporingoB. ABTOp nepeBes Kaxblii
13 neporTud OB ¥ COSAMHUIT UX TIO CMBICTY.

Mo otmenbHOCTY 3TH MeporHdBl MEPEBOAITCS TaK (CBEpXy BHU3):

— Comnnue (cBert, BpeMmsl),

— 3BYK (WM KosieOaHusl);

— YeJIOBEUECKHUH IyX WM CO3HAHUE;

— BO3HHMKHOBEHUeE (TIOSIBJICHUE);

— erne CosHire;

— Boja (IIOTOKY BOBI).

Bot 4t0 nosny4usocs.

OcHOBHOIl BapuaHT TekcTa: «BHelHee BO3JeWCTBUE (aKTUBAIMs) MPOUCXOAUT 3a CYET
YeJIOBEYEeCKOro jyxa (Telnenaruvyeckoro M3JIydeHHs oreparopa), KOTOpoe BbI3bIBAET KOleOaHWs
B cTesie (Kpuctasie). DTo MPUBOIUT CTely (KPUCTALT) B paboTOCmocoOHOe cocTosiHue. HaunHaer
HaKarIMBaTbCsl (SHEPrusi) OT COJMHIA (COMHEYHOro W3JTydeHus). YCBOEHUE BO3AEWCTBHSI COJHIIA
(CONTHEYHOro M3TyYeHHUs) JTIOOUT BOAY WM (MOAAEPKUBAIOTCS BOASHBIMU MIOTOKAMHU )».

Bropoii BapuanT Texkcra — Ha puc. 14 u puc. 16.
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3nech ueporiiigd Broporo CosHIla 3aMeHEH Ha Meporiaud B BUJE NEpa UK JIEBOCTOPOHHETO
HOXa, UMEIOIIHIA 3HAYECHUSI: TIepO — MpaB/a, WM JIETETh, WK KOIeOaThCsl.

Wrak, BTOpOI1 BapnaHT TekcTa: «BHeliHee Bo3aeiicTBIE (aKTUBALMS) IPOUCXOAUT 32 CUET
YeJIOBEUEeCKOro 1yxa (TelenaTHyeckoro M3My4eHHs Oreparopa), KOTOpPOe BBI3BIBAET KOyeOaHUS
B cTesie (Kpuctasie). To MPUBOIUT CTely (KpUCTALT) B paboTocmocobHoe coctosiHre. HaunHaer
HaKarTUBaThCs (SHEPrusi) OT CONHIIA (COMTHEUHOro n3mydeHns). Konebanus moost Bomy (MM mMof-
JEePKUBAIOTCS] BOASHBIMU TTOTOKAMM )».

Camoe MHTepecHOe B 3TUX JIPEBHEUIITUX TeCTaxX, YTO JaBHbIM-JaBHO 3HAJHU O TeJenaTnye-
CKOM BO03/1eliCTBHH Y€JI0BeYeCKOr0 AyXa WK, KaK ropsAT celvac, 3Hajau 00 U3JTydeHUH YeloBeKa
WU €ro aypbl.
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Cayuaii 2. PacmmdpoBka TeKcTa HA IPEBHUX €rHIIETCKUX
NUPpaMuHOHAX

Haiineno MHOro MajieHpKMX MMPaMUI-CTaTy3TOK (MMMPaMUIMOHOB), CO3JAHHBIX J0 HAILEH bl
Y B Hayaje Haieil 3pel. IlepBas uuesi, KOTOPyI0 XOTeIM JOHECTH O HAC MPEACTABUTENN JPEBHUX
LUMBWIM3ALMI: 3T NUpaMu/ibl GOpMUPYIOT U U3iydaloT 3Hepruio. Ha puc. 17 u puc. 18 npencras-
JIeHbI HeOOJTbIINE CTapUHHBIE (pUrypKu nupamu. Maest hopMrpoBaHusi SHEPTUH TIOKA3aHA MO HAU-
YMIO Iapa WIK MApooOpa3HO KOPOHBI Y MaKyIIKH, 3HAYUT, SHEPTUsl paclpoCTPaHsIACh BBEPX.
Wnesa nepegaun sHepruum mnokasaHa mnyteM aHajoruu. Purypku Jiozeil HanpasisoT JIAJOWKNA PyK
oT cebs, Kak Obl MOATAJKKMBAasA HAPYXKy HEBUIMMYIO CcyOCTaHIMIO- 3Hepriio. Kpome Toro, Ha puc.
18 najomKy HarpaseHbl K OCH MMpPaMM[bI, YKa3blBasi MyTb (POPMUPOBaHUS SHEPruu. JonoaHu-
TEJIbHO HaJl FOJIOBAaMU HAPUCOBAHBI JIBAa aHXa KOJIBLOM KBepXy. TeM caMbiM UMeeTcs ellle OfHa MoJ-
CKa3Ka 0 BO3MOKHOCTH YCHUICHH 1 Ilepejade MbICJIeH YeJI0BeKa , HAXOAAIIErocs B IUpaMuie.

Puc. 17. Ilupamupa, 7 Bek [85]

ABTOp, Anekcanap MaraHnes, ciejaj] nepeBo/ JApeBHeeruneTcKux ueporiaucgos
U HAPHCOBAHHbIX (PUryp.

IIpumep 1, puc. 17. Conepxanue: «Yenosek (ornepatop) CBOMM MOJIEM BO3JIEHCTBYeET (aKTH-
BUpYET) nupamMuy (Wi Kpuctawt). Ha nupamuty Bo3IeHUCTBYIOT JiyuH ¢ HeOa (KOCMUYECKOE U3ITy-
yeHue) 1 uznydeHue CosHia, Haudoee CUIIBHOE B 3€HUTE».
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Puc. 18. Kamens Benoen [86]

IIpumep 2, puc. 18. Conepxanue: «/Ipoe moneit (ITocBsiieHHbIe) CBOUM MOJIEM BO3/AEH-
CTBYeT (aKTMBHPYET) JXKe[] C YeThIpbMSsI IUIaCTUHAMU. B cBoIo ouepenp, kel akTUBUPYET OOJBIITYI0
nupamuay (wm kpucran). Ha mupamuny BoszaeiictByer uanyuenue ConHIa, HanOosee CUIIbHOE
B 3€HUTE».

Kamens benOeH ObUT Ha3BaH B 4eCTh MEPBIYHOTO X0aMa. OH ObLT CBSIIIEHHBIM KAMHEM B Xpame
conuria B ['enmonone. OH 6bUT MeCTOM, Ha KOTOpoe yraiu repsble Tyun Conria. Cunraercs, 9To oH
ObUT TPOOOPA3OM OOEJIMCKOB M MMPAMHUAVOHOB YETHIPEXTPAHHBIX MUpaMu/l. Takke cuuTaercsi, YTo
BEPXYIIKH OOEJMCKOB M TMPAMUMOHBI TUPaMu/l ObUTH O30JI0YEHHBIMHU.

[MposiBneHreM MHOTO(YHKIIMOHAJIBHOCTH SIBJISIETCS] N300paKeHNEe Y caMOi MaKyIIKH Iapa,
KOTOPBIH, K TOMY K€ SIBJISIETCS U3JTydyaresieM — KpucTajuioM: puc. 17, puc. 18. O kpucrasuiax umeercst
MHOTO JIETeH .

Inpamuasl u 00ecKH cBOMMH (pOPMaMH MOX0KH HA KPUCTAJLIbI, 8 KPHCTAJLIBI —
uMer0T opmy nmupamMujg u 00eauckoB! OcoOEHHO MHOrO BHUMAaHHS YIEISETCs KpUCTalIaM
B KHUTaXx, IOCBSAILEHHBIX JIET€HIapHOI CTpaHe ATIaHTH/Ie. BOT HECKOIBKO BBIIEPKEK U3 HEKOTOPBIX
kHur. [Tatpucust Kopu B cBoeii kHHTe «ATnaHTHIa. «BUTBa CBETa M ThMbI» OMKCaIa CBOU BOCIIOMIHA-
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HUS 00 OJHOM U3 MPOILIBIX XKU3HEH, KOra oHa sIBJIsIachk Kpuiei B Amiantuse. [larpucus Ha3biBaeT
ce0s1 «XpaHUTEJIBHUIIEH KPUCTAIIOB» M PACCKA3bIBAET, UTO ATJIAHTHI Oy YHJIM 3HAHKS O MHOTOMEP-
HOCTU KPHCTAJJIOB, HX CBOICTB YCHJIUBAThH U NPe0OPa30BbIBATH YHEPIrUI0 OT IUBUIN3AIUH
Apkrypa n Cupuyca, 1 BCsI TEXHOJIOTUsI ATJAHTH/IbI OblJIa OCHOBAHA HA MCHOJb30BAHUH
KPHCTAJUIOB 1 KAMHell.

Urenust Durapa Keiicu, B KOTOPBIX OOBIrphIBAIACH TeMa ATIAHTH/IBI, TPEACTABICHBI U OTYACTH
oOcyxaeHsl B mpeBocxonHoi kuure 3. Keiicn «9arap Keiicn 00 Atnantune». CoracHoO nepBouc-
TOYHHUKAM, LIEHTPAJIbHOE MECTO B «UTEHHSIX» MPO ATIaHTUAY 3aHUMAJIM PaccKasbl O HEKOEM KpH-
cTajijie, CO3JJaHHOM PYKaMH aTJAHTOB. B cocTosiHiM riryOoKkoro rumHoTudeckoro tpanca Keiicu
BeIAT: «ATJIAHTHI OTKPBLJIU CEKPeT KOHIEHTPAIMU COJTHEYHOIl SHEPruu ¢ MOMOIIbI0 KpH-
CTaJlJIa ¢ 0COOBIMH CBOIICTBAMHU.

BonbIIMHCTBO aBTOPOB YIIOMHMHAIOIIMX B CBOUX KHUT'aX ATIaHTUIY, TaK WM WHAYE CBS3BIBAIOT
HApOJ1 3TOTO 3aTOHYBILETO OCTPOBA C KPUCTAIJIAMH, KOTOPBIE OHM TIOCTIEe KaTakjiu3Ma sIKoObI repe-
Be3M B Erurer.

[MupamuanoHn — KamMeHb NHPAMUJAIbHON (POPMBI, OOBLIYHO YCTAHABJIMBABIINICS
HA BepIINHe erHneTcKoil nupamMuabl. B ernnerckom si3bike HasbiBasicsl «benoeHer» u acconuu-
POBAJICS CO CBSIIEHHBIM X0IMOM BeHoOeH.

Ipumep 3, puc. 19. Copepxanue: «YenoBek (orneparop) CBOMM SHEPreTUYECKUM I0JIEM BO3-
JEWCTBYET (AKTUBUPYET) KPUCTAJUI WJIM MaTepral MupaMu sl (be3oMarepual ¢ keapuem). Ha nupa-
MUy cBepxy BoszeiicTByeT uznydenue Connna. Cauzy ConHila n300paxeH 3HaK 3aTBOpa, ClieJoBa-
TEJIbHO, B HY)KHOE BpeMsl, HallpiMep, BEYepOM U HOYBIO OTKPBIBAETCS APYTOM KaHasl MOCTYIUICHHUS
SHEPruu, u3 3eMJIH U Yepe3 BOLy. 3a BCEM STUM HEOOXOIMMO 30pKO HaOMIONaTh WU CIIEAUTH (TIOKa-
3aHbI [Ba I71a32)».
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Puc. 19. IMupamuauon [87]
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Puc. 20. IMupamuauon [88]

IIpumep 4, puc. 20. Conepxanue: 4yeloBeK (Oreparop cjieBa) CBOMM SHEPreTUUECKUM T0JIeM
BO3JEUCTBYET (aKTMBHUPYET) MOCOX (C KPUCTAUIOM BHYTPH), PACHOJIOKEHHBI B pykax bora wiu
(papaona. B cBolo oyepesb, STUM MMOCOXOM IMPOU3BOAUTCS AKTUBALIMSI BCEM MUpamMuibl (WA ke
Oospioro kpucraya). Ha mupamuny cBepxy BosneiictByer uznydenue Comnnia. HanOombiee Bo3-
neiictBue, korga Connue B 3eHute. Huxke ConHila MoKa3aH 3HaK aHXa, SIBJISIOIIUIACS MPU3HAKOM
Onarononyunsi. Takum 0O6pa3om, onucaHa KU3HeHHast OJIarornoyyHasi CUTyalusl ¢ TapMOHHUUYECKUM
pa3BUTHEM.

125



A. MaraHues. <<HC11\01]30H11}\11 — YIIpaBJICHUE CO3BHAHUEM, CPABHEHUEC C TEXHOJIOTMAMUA OPEBHUX LBWIA3ALIAN»

Puc. 21. Maiia. HJIO, Mekcuka [89]

aJleHbKUe TMPAMUIKM — CTaTySTKHM W3rOTaBIMBAINCh HE TOJMBKO B JpeBHeM Erurre,
HO U B Mekcuke, y HapogHocTeld Maiisl. B aTtom ciyyae, Mmornm HapucoBath npuitesnsiieB 1 HJIIO,
a cama (popMa MUPaMUJBl ABJISETCS MOACKA3KOH MO BO3MOKHOCTH 3alMTKH KOCMHYECKHX
anmaparToB OT nmupamuj — puc. 21.
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Puc. 22. ITupamuauon [90]

IIpumep S, puc. 22. Conepxanue: «CHU3Y MOKa3aHbl CyILECTBA, CBOUM SHEPreTUYECKUM
1oJIeM BO3JIEHCTBYIONIME Ha KPUCTAILT WM Ha TUpaMuioH. Beime n3obpaxkeno CoHile, Kak UCTOY-
HHK SHEPruy M JKyK — CUMBOJI OOTaTCTBa M CUYACThsl. DHEPrueil MIpaMu/Ibl C KPUCTALIIOM YITPaBJIsi-
I0TCsI KOPaO/u U JIOIKH.

B mxynrisix DxBagopa apxeonor dnuac Coromaiiep Haren nemiepy ¢ 90-MeTpoBbIM TyHHe-
JieM, B Hell ObUIM HaiiJieHbl CBETsIIMeCs B TEMHOTe KaMeHHble apTedakTsl [149]. TIpeamerst Obim
ClIeJIaHbl, PEIIIONIOKUTENBHO, 10 MHeHMI0 CoTomariepa 17 ThicAd JIeT Ha3aj U MOIVIM IIPUHAJIEKATh
MPE/ICTABUTENISIM IPEBHUX MCUE3HYBIIMX LIUBUIA3ALMIA — pUc. 23.

VYTouHneHne aBTopa, Asekcanapa Martanuesa. [Io MHEHMIO JpYrUX YUYEeHBIX U TUMOTE3E
aBTOpAa, U3JI0KEHHOM B KHMre [ 1], mupamuga Xeonca nocrpoeHa cpasy xe nocie Benmkoro ITorona,

npousoine/ero 12,5 Teicsd jieT Ha3zaa. B OCHOBaHMM MUpaMK[Ibl HAWIGHB OCTATKH IPYyTroi, Oosee
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crapoil mupamuasl. Takum 0Opa3oM, NMMpamMHIKa, TIOKa3aHHAs Ha puc. 23, HaliIcHHas B Ielepe,
Moria ObITh OoJiee ApeBHeN Bepcrel mupamMupl Xeorica. Eciam ke Bo3pacT B 17 THICSAY JIeT 3aBbl-
IIIEHHBIH, TO, HA CAMOM JieJie, He TIPEBBIIIAIIIM 12,5 ThICAY JIeT, TO 3TO MOIIa ObITh M300pakeHa
nvpaMua Xeorca B Te IaBHUE BPEMEHa.
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Puc. 23. Cersammiics apredaxT, HailieHHbI B nieniepe [149]

Bce HaiinenHble apTedakToB remiepe, B TOM YHCIIe U MMpaMKIa Ha puc. 23, UMEIOT PUCYHOK,
KOTOpBII CBETUTCS] B TEeMHOTE. HaXo/IK1 M3Ty4aloT CBEUEHHE royOoBaToro 1BeTa. YUeHble YCTaHO-
BWJIM, YTO CHMBOJIbl HA HAXOJKaX MOTYT AATMPOBATLCS SMOXOM PaHHEro CAaHCKPHUTA, HO K MECTHOM
KyJIbType OHU OTHOILEHUSI HE UMEIOT.

Ha stoii, HeOonbIIoi 21-caHTUMETPOBOW MUpamMHIe M300pakeH YeIOBEYECKU a3, 4To
y KOHCIIMPOJIOTOB BBI3BAJIO ACCOIMAIIUY C MIUTIOMUHaTamMu. [ myOxke, pois B nemiepy, Diauac Coto-
Maiip B Jy4ax ynpTpacduonera 3aMeTus (pUrypky KOposieBCKol KoOpbl. Kak yTBepkIaloT ydyeHsle,
MECTHbIE JKUTEJIM DKBAJ0pa TOr0O BPEMEHU HE MOIVIM 3HATh O CYIIECTBOBAHMM TAKOrO BHUJA 3MEH,
a TeXHOJIOruu yJabTpaduosieTa U BOBCE MOSBUIMCH Juilb B 20-M Beke. B camoil nemepe y4eHbli
Hallle)l BRICEUEHHYIO Ha MOTOJIKE KApTy 3Be3AHOro Heda. CrieruaiicTbl ObLTA MOPaKEeHb TOYHO-
CTBIO KapPThl ¥ OTMETHJIA MaciITad MpOJIeIaHHOW PadOTHI.

OnsTh ke, yYUTHIBAsI CBOMCTBO MHOTO(YHKIIMOHAJIBHOCTH, 3TO MOTI' OBbITh HE I71a3, a KPH-
CTaJLJI, HAPMCOBAHHBIN B BUJIE IV1a3a Il TOTO, YTOObI [TOKA3aTh BCEM, YTO MUPAMUA CMOTPHT Ha BCEX
U, [JIaBHOE, BJIMSIET HA BCEX OKPYKAIOIIMX.

Bce 3111 Hax01KM BBI3BAJIM Y YUEHBIX Maccy BOMpocoB. Takue apTedakTsl MOIJIM CO3aTh Ipe/l-
CTaBUTEJN UCYE3HYBIIMX IUBUIM3ALUI, KOTOPHIM ObLIH JOCTYIHBI 3HaHHS 00 aCTPOHOMMH, YJIbTpa-
(uonere u MHOrom apyrom. Takke paccMaTpuBaeTCsi BAPUAHT, YTO BCE STU OOBEKThI OCTABUJIN TPH-
IIeJIbIIbI, KOTOPBIE U3yYalld )KU3Hb Ha 3eMUle.

Ha puc. 24 nokazaHo uzo0OpaxeHue nepeBepHyToi nupamuasl [Jxxocepa. BHyTpeHHUI KaHaT
MOT CITy’)KUTb BEPCHEl O HalpaBJIeHUH SHEPIUU 110 OCU MUPAMUIBL.
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Puc. 24. ITupamupa Jxocepa [92]

Hrak BBIBOJBI, KOTOpbIE CJIeYIOT U3 HalIeHHbIX CTAPUHHBIX H300paKeHull Mupa-
MH/IOHOB:

— nepBasi NOJCKa3Ka: MUPaMU/bl HAITPABJIEHHO U3JTy4aloT SHEPIHIO

— BTOpas MOJCKA3Ka: YeJJOBEUECKHH JyX (I10JIe) MOKET aKTUBUPOBATh MUPAMUJLY, BAIXKpY, yas,
KPUCTAJLT;

— TPEThs MOAICKA3Ka: MUPAMHU/Ibl YCHJIHUBAIOT MbICJIH YeJ0BeKa U NepeJjaloT UX Ha paccTo-
SIHUE,;

— yeTBepTas MOJCKa3Ka: Ha MAKYILIKE YCTaHABIMBAJIUCh KPUCTAILIbI;

— nATas NOJACKAa3Ka: SHEPruei NupamMu] MOIVIM 3alIMTHIBAThCS KOCMUYECKHUE amlapaThl;

— 11ecTasi MoACKa3Ka: SHePrusi KOHUEHTPUPOBAJIACh M0 OCH IMPaMUbl U AMIUIUTY/AA BOJIH YCHU-
JIMBAJIACh OT OCHOBAHUSA K MAKYIIKE;

— ceslbMas MOZICKa3Ka: (popMa NUpaMuIbl AaHAJIOTHYHA (hopme KpHcTaJLia.
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Cuyuan 3. 3HayeHne ApeBHEErnmneTCKOro
neporanda «4ejoBe4eCKH TyxX»

(a) uelIoOBEYBCKIK AVX

Puc. 25. [IpeBHeeruneTckuii ueporiug — pUucCyHOK, O3HAYAIOIIMI «4YeJJOBEUECKUN AyX» WU
«co3HaHme» [93]

JlpeBHeeruneTckuii ueporiug ¢ IBymMs pyKamu, HOTHATHIMU KBEPXY, paclivdpoBaH JaBHO
yuyeHbIMH [93]. DTOT neporug nim pucyHOK O3HAYAET «UeJIOBEYECKUI JyX» WU CO3HAHME.

Tenepp 3a1aAUMCs BOIIPOCOM: «A MOUYEMY YEJIOBEUECKUI JyX Y APEBHUX €TUMITSH BbIpakaJcs
M300pakeHre IBYX MOAHATHIX KBEPXY PYK WM W300pakajcs AByMsI pyKaMH, Kak Obl OTTaJKHBAIO-
MMM OT ceOs1 B CTOPOHY, BBepX WM BHU3?» Takux n3oOpaxeHunii Ha apredpakTax OrpOMHOE KOJIH-
YeCTBO, CJIEI0BATENILHO, PEUb MOXKET UITH O COOBITUH OYEBUIHOM U 00bIIeHHOM. OTBET TOJIBKO OJIUH:
ydeHble TUIIYT O TOM, 4TO XKUTean ATIaHTUIB 1 [ unepOopen o0nagany TeleKMHE30M, TelenaTuen
Y CIIOCOOHOCTHIO TIepe/iaBaTh MBICIM Ha paccTosiHue. ClieoBaTebHO, STOT Heporud s KuTenen
Atnantuael u ['unepOopen o3Hayas nepegavdy MbICIU WM MBICJIEHHOW SHEPIUU Ha PACCTOSTHUE.

ABTOp 3TOI KHUTH 0OpaIaeT BHUMaHUe YuTaTesiell Ha To, YTO TIePeBO] 9TOro ueporimda cue-
JIaH JIaBHO M TIOATBEPK/JEH MHOTMMH YYEHBIMM U HcciepoBatensamu. OTciofa noiyyaercs npsimast
CBSA3b MKy PyKaMH U nepejaadeil mbicam. Jloruka 3aech npocras: nepormig «4enoBedeckui
Iyx» U300pakeH B BUAE JBYX MOAHSATHIX PYK, CJIEIOBATEIBHO, MPEICTABUTENN IPEBHEH MBHUIIN3A-
LM 3HAJIU O TOM, YTO PYKU M3JIy4Yasl B TAKOM IOJIOKEHUH aypy WA SHEPTHUIO.
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Cayuaii 4. I3o0pakeHnst HAa MeKCHKaHCKHX apTedakrax

!

o S LT

Puc. 27. N3o6paxeHrst Ha MeKCMKaHCKOM apTedakTte [94]
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MexkcukaHckue apTedakTsl pe3Ko oTanyaiTcs oT apredaktoB Erunra, Kutas u apyrux crpas.
IT1HX apTehaKTOB MHOTO: UX JECSATKH THICSY M Ha HUX U300paxeHsl, mpermMyinectsenHo, HJ1O u rHo-
IUIaHEeTsIHE C MUH/IJIEBUAHBIMY T1a3amu. Jlosroe Bpems

3TOT (haKT CKPbIBAJICS, HO HECKOJIBKO JIET Ha3a/l IPaBUTEIbCTBO MEKCUKM pacCeKpeTUIO U MOJ-
TBEPAUJIO MOJUIMHHOCTD 0KoJIo 400 apredakToB ¢ nzodpaxkenuem HJIO u nHoruiaHeTsiH. Hekotopbie
U3 HUX NIPEACTaBJIEHbl Ha pUc. 26.

OcoOblif MHTEpeC MpeacTaBisgeT apredakT ¢ CUMBOJAMH M ueporiudaMu, MOKa3aHHBIN
Ha puc. 27.

31ech MOXHO YBUAETh MUPAMUIY C MSATHIO CTYNEHSIMH, CBEPXY MUPAMUJIBI — HEKOTOPBIE 00b-
eKTBhI.

Ho 31ech MOXHO yBUIETh CUMBOJIBI M UEPOIIU(DBI, CPEIN HUX:

— CUMBOJI CIIUPaJIM, 3aKPyUYEHHOM IO YaCOBOH CTpeJIKe,

— CHMBOJI CIIMPAJIU, 3aKPYyUEHHOI ITPOTUB YACOBOW CTPEJIKH,

— CUMBOJI WM Ueporing, MOXoxKUH Ha OYKBY A,

— neporudBbl, TOXOKUE Ha OYKBY Z.

PaccMoTpum Bce 3TH CUMBOJIBI M MepOorIUGBl ¥ TONPOOyeM BOCCO3AaTh BECh 3aMbICEIT.

CIOBO «CIUpasib» BO3HUKJIO OT JIATUHCKOTO CJIOBA «Spira», YTO O3HAYAET «3aBUTOK, U3TH0»,
«U3BUB 3Me€M». A 3TO TOBOPUT O TOM, UTO M300pakeHHe 3MeH, CBEpHYBIIIEICs B KIIyOOK, 03Ha4YasI0
HE YTO MHOE, KaK CIIMPAJIEBUJHOE BUKEHUE !

Crniupasnb — BecbMa CJIOKHbIM CUMBOJ, KOTOPBI HCIOIBb30BAJICS CO BpeMeH mnasneoiura. OHa
oOHapyxkeHa B goauHactiueckoMm Erumnre, Ha Kpute, B MukeHax, y mymepoB B Mecororamun,
B Wnnuu, Kurae, SImonuu, nokonmymoOoBoit Amepuke, EBporie, CkannuHaBuu u bputanum.

Ectb MHOrO onpenenennii CMMBoOJIa criupaiv. PaccMoTpum camble MomysisipHbI€.

Crivpasib — CHMBOJI BEJIMKOW CO3UAATENIbHOM CUJIbI [95].

3aKOH CIMPAIEBUIHOTO IBUXKEHUS — HauJpeBHellee MpejcTaBjieHre 0 Mupo3ganuu.

Cnupanv 5615€mMcsi CUMBONOM BDEMEHU, YUKAUUECKUX PUMMOB, CMEHBL CE30H08 2000, DONCOCHUS
u cmepmu, gaz «cmapenus» u «pocma» Jlynel. OHa CUMBOIN3UPYET BO3AYILHBIE ¥ BOJAHBIE TEUECHMUS,
packarsl rpoMa 1 MojiHuM. Crivpaiib U cMepY UMEIOT OJHY U Ty K€ CUMBOJIMKY, Y BBICTYNAIOT Kak
CHMBOJIbl SHEPTUU B ITPUPOJIE.

Criupaib: yM, COeIMHEHHBIN ¢ OOKEeCTBEHHBIM, paBHOBecue, KOHyC dHeprum. CyiecTByer
YeTblpe BUJA CIMPAIbHOIO JBUKEeHUs [96]:

— BHYTPb 10 YACOBOM CTpeJIKe (CBETIIOEe);

— Hapy’Ky 110 YaCOBOM CTpeJIKe (TEMHOE);

— BHYTPb IPOTUB YaCOBOI CTPEJIKH (TEMHOE);

— Hapy’Ky MPOTUB YaCOBOU CTPEJIKU (CBETIIOE).

Buypmipn mponnd CHapyaoy mponad
waeedon Cmpea ki asrcenGol cnlpe ke

Puc. 28. CumBon ciupaiu [96]
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Criupainb ¢ JpeBHUX BPEMEH SIBJISIeTCS] CUMBOJIOM MOIIHOH cO3HAaTeJibHOM cuibl. Crin-
paibHbIe (POPMBI B MPUPOJE BCTPEUAIOTCS YACTO: 3TO BOIOBOPOTHI, TAJTAKTUKH, PUCYHKH HA KOXe
YeJIOBEYECKUX TMaJIbIICB.

CriupasbHble (DOPMBI YaCTO BCTPEYAIOTCS B MPUPOJIE: TATTAKTUKH, BOIOBOPOTHI U CMEPYH, PAKO-
BHUHBI MOJUTIOCKOB, MAaIUWUISIPHbIE JIMHUM TaJiblieB, ABoWHas cnvpaib Mosiekyitbl JHK. [Mpunimmn
CIMpPaJI YacTO BCTPEUAETCS B IPUPOJIE, U ITOT CUMBOJI TIOTYYMJ IIIUPOKOE PACIPOCTPAHCHUE eIlie
Ha 3ape 4YeJioBevecTBa. B mpuHIMIe, CiMpaih eCTh JUHAMHYEcKAasl CUCTeMa, KOTopasi B 3aBUCH-
MOCTH OT CMIOCO0A PACCMOTPEHHUSI MOXKET OBITh JIMOO CBEPHYTOM, JIMOO pa3BepHYTOM, ITPU ITOM [IBHU-
JKEHHe UIeT WM K IeHTPY, WK, HA00OPOT, U3 IIEHTpa.

Pa3zButue coBepmaercs mo npuHiumy crnupagn. Kaxaplii BUTOK — KOHeI[ 0JJHOTO
MKJIA U B TO Ke BpeMsl Ha4axo cjaeayromero. KaxIpii UK — 3TO paciBeT TeX IUKJIOB, YTO
eMy TIpe/IlIIeCTBOBAJIH, U MOATr0TOBKA OoJiee OMarolnpusATHBIX YCIOBHI /IS TIOC/Ienyomux. Pa3suTre
BCEro B MUPE COBEPIIAETCS 0 MPUHITUITY CITpasii. Kaskablii BATOK — KOHEI[ OJHOTO ITMKJIa U HaYaJio
JPyroro.

Criupaib — CUMBOJ IMKJIMYECKUX PUTMOB: CMEHA BPEMEH Tofja, POCT U YObIBaHWE JIYHBI, POK-
JeHue U cMepTh YesioBeka. Crivipaib — pUTM KU3HU. VIHOrmA crimpasy BhIpe3aid Ha HaArpoOusix,
n300paskasi myTelecTBre Mo JJAOUPUHTAM 3arpoOHOrO MHpa.

Criumeon N1

CHMBON Manbli 2 Cumeon Gonbluoi 1

WMECQN Manbiia 6

Crumeon N5 CUmMBON Mansiia 5

CHMBON ManbiA 4
Cnupane 1

Crumeon N4
Cnwupans 3

Cnupans 4

Crumeon N2 CUMBON Mansii 7

Crimeon N3

CHUMBON ManbiA 3
Cumeon Gonblwon 2

YHCNEeHHOCTE

CHMBON ManbsiA 1

Puc. 29

Puc. 29. CocraBnen aBropoMm, Anekanapom MaraniieBbiM. OO03HAUEHHSI CUMBOJIOB U MepO-
OB HA MEKCUKaHCKOM apredakte [94]

Tenepb oOpaTuMcs K ApyroMmy BaKHOMY CUMBOJY Ha apTedakTe, puc. 29, noxoxemy Ha OyKBY
A. DTOT CUMBOJI MOKa3aH HECKONBbKO pa3. OHa Mojocka Kak B ApeBHeM Erwurite, Tak U B IpeBHEM
Kurae u Mekcuke o3HavaeT eiuHUILy.
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BEK».

Kak cnenyer uz ucuncnenus B qpeseM Kurae (puc. 30 — puc. 33), cuMBOJI A O3HAYAET «Yesio-

Hdy'iHble Hay4YHbie
uepoztge 0b03MaYenuUn uepougi obosnavenun
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Puc. 30. Ucuucnenue B npesHem Kurtae [97]
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Puc. 31. Ucuucnenue B npeBHeM Kurae [97]
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Puc. 32. Pacimdposka neporiugos B apeBHeM Kurae [98]
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fipeste- Apeste- Kutaiickue
WyYMEpCK ue eruneTcKue

G_ [na3 'S Bugets E [na3

Nec X Bopa 7'k Boaa

/\,<\|'0pr £ Mopoaa l-l-l lopa

dbaken /D OroHb b OroHs

MyX4uHbl )\ Yenosex

Henosek
MeHWnHbI j( MeHumna

Puc. 33. Pacingposka nepornugos B apeBHeM Kurae [99]

Tenepp nepevyncaum nepesegeHHbie neporaugsbl no puc. 28, puc. 30 — puc. 33:

— cumBoOJI Nel — B KpyKOUKe [IBE FOpbl — OTKYJa NpUObLIU. [IprObLIH ¢ IJIAHETHI C TOpaMHU.

Co3panu nupamMusl.

KT0 npuo6bLI:

— cuMBoJI Oonbion 1 (puc. 29) — OGoMbIIoe CyIIeCTBO WIM OOMBIION YeNIOBEK, MPUOBIBIINI
C IUIAHEThl C TOPaMU; U3JTYYalOLIMA I TeleNaTUYeCcKU BO3JEHUCTBYIOLIMI CBOUM II0JIEM, CIIUpPab
1 moka3pIBaeT, YToO 3aKPyTKa MPOUCXOJUT MPOTHB YaCOBOM CTPEJIKH;

— CHMBOJI OOJIBIIION 2 — OOJIBIIIOE CYIIECTBO, WK OOJIBIIION YeIOBEK, OCTABIIHMIACS Ha Hallen
IUIAHEeTe, CIMpPaJlb 2 MOKAa3bIBAET, YTO €€ 3aKPyTKa aHAJIOTMYHA, IPOTUB YaCOBOM CTPEJIKH, ClleJOBa-
TEJIbHO, UCTIONb3YeTCs TeJlenaTuyecKas SHeprus, BO3AHCTBYIOIAs Ha JIIOJIeH MUIAHEeThl, TOKAa3aHHbIX
B HUKHEW YacCTH.

CKOJIbKO WX TIPUOBLIO: BHYTPU UMEETCSI CUMBOJI YHMCIIEHHOCTH, TI0 puc. 30 u puc. 31 MOKHO
ornpeaenuts, 4o ux 1000.

Kakue onn u3 ce6s1? Ha kakaom OOJbIIOM CMMBOJIE UMEETCS 10 TPU FOPH30HTAIbHBIE Yep-
TOYKM, ITO TPU €AMHULIBI. MOXKHO MPEATOI0KUTh, YTO MX BBICOTA COCTABIIA 3 JPEBHUE €JUHULIbI
ucurciienus, Hanpumep, 3 Oy (1 Oy paseH 1 u 2/3 metpa), uro cocraBiseT 3 X 1 2/3 = 5 meTpoB.
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Cko0JbKO OBLIO MECTHBIX JIK0/1€M TPY CTOTKHOBEHUH WK KOJTOHM3auu? CUMBOJ Mastbi 1,
CAMBOJI MJIBIHA 2, CHMBOJI MaJIbIA 3, CUMBOJI MaJjblil 4, CAMBOJI MaJIbIA 5, CHMBOJI MaJIBIA 6, CUMBOJI
Mautbiii 7. Paaom ¢ cuMBosioM MasibiM 1 ctout umcio, noxoxee Ha 10000. BHyTpu cumBoIia O0IBITIOro
1 Takke ecTh CHMBOJI YeJIOBeKa (MaJiblid CMMBOJ) € YuciioM, noxoxum Ha 10000. Kpome toro, psiom
C CMMBOJIOM MaJibiM 7 CTOUT ueporiud B BuAe KpecTtuka, 31o uucio 10. Ectb psagom ¢ mansiMu
CUMBOJIaMH TIJIOXO BUIHBIE cTepThie neporaudsl uncia 100. Takum 00pa3om, YHCIEHHOCTh MECTHOTO
KOJIOHM3UPOBAHHOTO HacesieHus coctariisiia 6onee 10000.

CumBoON, MOXOXUIN HA OyKBY Z, Ha puUCyHKe, 310 Ne2, cumBon Ne3, cumBoin Ned. Mx 3Haue-
HUE MOKHO OIpPEeeNTh TI0 MECTY PACIOJIOKEHHS — 9TO 3HAK B3aMMOJICHCTBUS WJIM 3HAK BO3JIEH-
crBusi. CBepXy mUpamMuJIbl OH O3HAYaeT BO3JEUCTBUE SHEPTUU MMUPAMUIBI HA OKPYXKAIOIIYIO CPELy.
Caepxy BosbIoro cymiecTBa 3T0T CMHMBOJI O3HaYaeT BO3EHCTBUE HA MECTHBIX JKUTEJIEH, Ha BO3MOXK-
HYIO aKTUBAIVIO KPUCTAJUIOB U JP.

Bce 310 noxoxke Ha Kakylo-To cka3ky. OJIHaKO aBTOP JIOJKEH BEPHYThCS K cBoel kHure [31]:
«PackphrITHI Uepe3 KojIeKChl: KOJIOHM3AIlMU ¥ BOMHBI Ha BeHepe, 3emiie, Mapce 1 Ipyrux IiaHeTax,
U cnyTHUKax». Co3/1aB eUHYIO JIOTUKY, B 9TON KHUIE aBTOP PACKPbLI OUIIHAIBLHO 3apPEeruCcTPUPO-
BaHHbIE KojieKchl: Maapuackuil, [Ipesnenckuii, I'posbe u Heoduimanbhbiii Kogeke bopmxkua u nip.
B pesynbTarte pacKphITH IpeBHUE BOMHBI MEKAY KUTEISAMU IUIAHET W CITyTHUKOB, PAaCIHIA(pPOBAHBI
JaThl KOJIOHU3AIIMY TUTAHET, a TaKKe KOJMIeCTBO YYaCTHHUKOB.

A Hayaoch Bce BOT C TOTO, TPOCTOro Ha BUjI m3o0paxeHus u3 Konekca Jlayna. 3mech, Ha puc.
34, npeacraieH oueHb MHTEpecHbIH cloxeT u3 Kogekca Jlayna.

®@ O O

Puc. 34. Cioxer u3 kogekca Jlayna
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Omnucanne croxkera. CripaBa U cieBa — MpeacTaBUTeNn ¢ BeHepbl, Tak Kak y HUX IO JBa
XOXOJIKa Ha rojioBe, ABa — 3To Nnpu3Hak BeHnepsl, BTopoii 1o ynaienHocty ot Conxua. Kurens Hamen
IUIAHETHI ¢ JABYX CTOPOH CXBaTWJHU NpejacTtaBuTeau ¢ Benepswl. To, 4TO B cepeanHe KUTeb
¢ 3emuid, OTpa)Xx€HO PUCYHKOM Ha Iee ¢ Tpemsi opmMamMu. Tpu — 3TO MpU3HAK 3eMIld, TPEThe
nio ypaneHHoctH ot Comaua. [TpencraButesns BeHepsl, mpoprcoBaHHas CripaBa, JEpKHT 3a PYKY 3eM-
JISIHMHA, U MTOChUIAeT Ha 3eMJTI0 CBOMX TpeacTaBuTeneit. VIx uncio aBropom nojacuurado, ux 700.

Crnenyer oOpaTiTh BHUMaHKE Ha JIMIA BeHEepUaHIeB. JIMIo cripaBa — KpacHOro I1BeTa, Kpac-
HBIA — 3TO IBET arpeccuu U BOUWHBL. 3HauuT jecaHT u3 700 yvyactHukoB Ha HJIO wmu npyrum
CIIOCOOOM TOChUTaeTCs Ha 3eMJTI0 He TMPOCTO TakK, a C N0 BOWHBI U 3aBoeBaHMsA. CMOTpUM ellie
Oosiee BHUMATEJIBHO Ha 3TO KpacHoe Jinio. Ha Hem crenrasibHO BbIIeeHa YacTh 3yOOB, MX YeThIpe.
Yereipe — 310 npusHak Mapca. [lonydaercs, 4to Mapcuase puCyTCTBOBaIM Ha BeHepe 1 B JaHHOM
Cllydae OHM TaK)Ke UMEIOT arpecCHMBHbIE HAMEPEHHs MPOTHB 3eMJIsiH. Terepb CMOTPUM Ha JIEBOTO
BEHEpHaHIa. Y HEero JIMIO Ceporo IBETa M TOJIBKO 3yObl — HA KpacHOM (poHe. 3HAUUT, OH HE TaK
CHJIBHO arpeccuBeH. O0a BeHepUaHIIa iepkaT 3eMJIsTHIHA 32 pyku. OJIMH 32 JIeBy1o, IPyrou — 3a mpa-
BYIO, BO3MOKHO, TAKMUM 00pa30M MOKa3aHO, YTO KOJOHU3HPOBAHBI JABe YacTH 3eMJIU Pa3HbIMH
arpeccopamvu ¢ Benepsl n Mapca.

«[Momapok» 3 700 BOMHOB, B pyKax y MpaBOro BeHEpHaHIIa PaCHoIOKEeH CBEPXY, 3T BOMHBI
npuobLH cBepxy, ckopee Bcero Ha HJIO. JleBblil BeHepraHell AEPXKUT «II0IAPOK» BHU3Y HAIPOTHB
3emiisiHUHA. CrliejoBaTesIbHO, MPOU30ILJIa OUTBA MKy NpuiIeJblIamMu U 3emiassHamu. Komu-
YEeCTBO BOMHOB B JIEBOM YacTu aHajoruyHoe — 700.

Ternepb 0OpaTUMCS K OTAETBHBIM AeTasiM u3o0pakenus. [IpenacraBurens Benepsl, Hapuco-
BaHHasI CJIeBa, Ha MOsICE MMEEeT N300paKeHUE C YETHIPhMsI JISHTOUKAMHM, 3TO CUMBOJI Mapca, yeTBep-
Toii 1o ynanenHoctu ot Connua. [Toiydaercsi, 4To MapcuaHe yxe Haxoquarch Ha Benepe.

Ha yxe y neBoro BeHepuaHIia cepbra B BUje Tpex JieHTouek. Tpu — 1o cumBon 3emun. [Toimy-
yaeTcs, uTo Ha BeHepe y:ke ObLIM NpeacTABUTEH 3eMJIsTH !

He meHe ynuBuTeIsHO 1 M300paXkeHre B BUIE CEPbIU Y TIPABOro BeHepHaHIa. Tam mpopuco-
BaHa JIIMHHAs TeMHasl 3a0CcTpeHHast purypa. 1o cumBoin Mepkypus. [lomydaercs, 4To npeacTaBu-
Term ¢ MepKypus yxe HaXoIuiuch Ha BeHepe.

[IpopucoBka cumBona Mapca Ha nosice BeHepbl 1aHa C LIEJbI0 YKa3aHUSA Ha TO, YTO elne
paHee Benepa Obli1a HacesieHa npeacTraBuTeisimu ¢ Mapca. Y Gurypku, CHIMBOIM3HUPYIOIIEH
3eMJTio (B IIEHTPE), Ha ITiee MeeTCsI oxkepesbe ¢ 9 maprukaMu. To COOCTBEHHOE HaceIeHue (acyphl).
Ha sToM ke oxepesnbe BUCUT CUMBOJI Mapca U3 YeThipeX TeMHO-KPACHBIX TOJIOCOK. ClietoBaTesibHO,
MapcuaHe y»ke IPUCYTCTBOBaJN Ha 3emJe.

[Non HOoramm y 3eMJISIHUHA PACTIONOKMIACH 3Mesl 1 BHUMATEJIBHO CMOTPUT. Y 3TOW 3MeH pas-
JBOEHHBIN S3BIK, 3TO MPU3HAK BeHephl. DTo 03HAYAET, YTO BEHEPUAHIIHI HAXOASTCS Ha 3eMJIie ¥ BHU-
MartesibHO 32 BCeM HaOmoaioT!

Utor ovens uHTEpeCHbI: HA 3€MJII0 MPOTHB €€ BoJHU (3eMil0 JeprKaT 3a PyKH) mpo-
HUKJIU npeacTraBuTen Benepbl. Onu nprosum qeyms rpynmamu o 700 ydactHukos. Ha 3emite
IIPY TOM, YK€ HaxXOQWIKCh IpencraButen ¢ Mapca. Kpome Toro, nokazano 4yro Ha Benepe Obuu
nepecesyieHLbl Kak ¢ Mapca, Tak ¥ ¢ 3emid. BeHepuaHiibl TpoJoIKAOT KUTh HA 3emile U BHUMa-
TEJIbHO 32 BceM HalmoaaioT!

Korza sto npousornuio? O6 3ToM Ha JAHHOM PUCYHKE €CTb JIMIIIb OfIHA MOICKa3Ka — TPH IapHKa
HaBepxy. XOTs, ITOT MPHU3HAK HE CTOJIb OYEBUIEH, TaK Kak OyIeT MOKa3aHo Jajee, OObIYHO YKCIIO
3MOX OTPaKAJIOCh JIMHUSIMH.

Wrak, npeanonoxuTenbHo, 3aXBaT 3eMJIM BEHEPUAHIIAMU MPOU30IIIEN B 3 3py. B CBOE i KHUTE
[11] BBISIBUIT SMIOXM UK 3PBI Maiisl U allTeKoB. BOT oHU, 3110XU Maiisi:

— pa [Taroro Conxiax Havanack B 3114 r 10 H.3.,

— Dpa Yereproro ConHua npopomxkanack 5026 ner, u Hauanack B 8140 r. 10 H.3.,
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— Dpa Tperbero Conuna nponosskanack 4081 ron, u Hayanach B 12221 r 10 H.3.,

— Dpa Broporo Comnxiia npogomxkanack 4010 net, u Havanack B 16231 1 10 H.3.,

— Dpa Ileproro Conniia npopomxkanack 4008 siet, n Hauanack B 20239 1. 10 H.3.

Takum oOpazom, Bpems aenictBus — B riepuo Dpbl Tperbero Comrna ot 12221 1 1o H.3.
1o 8140 r. 1o H.3.

IMoasenem ntoru. B 3ToM, Ka3ayock Obl, POCTOM CIOKETE, JAIOTCS CPa3y HECKOJIBKO MPU3Ha-
KOB KOJIOHU3AIIMU Y BOSHHBIX JICUCTBUIA.

OpHako BepHEMCs K pacCMOTpeHHOMY apTedakTy MeKCHKHU, MOKa3aHHOMY Ha puc. 27 puc. 29.
['maBHOe, UTO 11 pacCMaTprUBaeMON TEMATHKH IO TICU-TEXHOJIOTHSIM, 3TO BO3/ICHCTBUE TTPUOBIBIIIUX
Ha 3eMJTII0 BOJBIIMX CyIECTB CBOMM TOJIEM Ha MAPAMUIbl 1 MECTHBIX XUTeslell. MHOrue ydeHble,
Harpumep, darap Keficu, nmicanm 00 SKCTpaCeHCOPHBIX CIIOCOOHOCTSIX, BOBMOKHOCTHU SICHOBUJICHU S,
TeJIeTIaTUX M Mepeadrl MBICIIA Ha PACCTOSTHHE KuTeerd ATianTtuab u ['unepoopen.
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IIpumeps! nepeavyu MbICJHM B SHEPTUM OT YeJ0BEKa
HA PaccTosiHAe B PeBHHUX apTedakKrax

OnHO U3 caMbIX paclpOCTpaHEHHBIX U300paxkeHnid B apTedakrax apeBHero Erumra, 310 pac-
TIOJIOXKEHUE JIBYX JIQIoNIeK OT ceOs1. Tak Kak Mo MHEHMIO YUEHBIX, B IPEBHOCTU KUTEIN ATIaHTHIbI
u [unepbopen oOnagaM SKCTPACEHCOPHBIMU CHOCOOHOCTSIMU, TEJIeTaThe U Tepefadeil MBICTH
Ha PacCTOsTHHUE, TO TOT KECT 03HAUYAaJ NepeJady cBOeil MbICJIU U CBOell )KU3HEeHHOH dHep-
rUH Ha paccTostHue . Kak nuInyT vcciiefoBatesiy, OCTaTKU IpeBHUX HuBMIM3anui u3 ['unepdopen
1 Atnantuasl nepenuiv B Eruner u B Meconoramuio (1irymepst).

XapakTtepHblii ipuMep u3 apredakroB Erunra npeacrasnex Ha puc. 35.

W3nyueHre 3BYKOBBIX M 3J€KTPOMArHUTHBIX BOJH IPOUCXOOUT OT: KOPOHBI, HEOOJBIION
AQHTEHHBI B KOPOHE B BUZIE 3MeH, 1 OT PYK.

Puc. 35. CocraBnen aBropom, Anekcangpom MaranuessiM. [lpumvep usznydeHus mnoseun
oT ¢papaoHOB apeBHero Erurrta

3nech nokazaHa [locesieHHas1, uznyyamomas sHepreTudeckue nons. [locesiieHHass cBOUM
SHEPreTUYECKUM I0JIEM BO3JEUCTBYET Ha JAPYIMX JIOACH W JUISl aKTUBALMU PA3JIAYHBIX JAPEBHUX
YCTPOICTB, TUMA BaJKPHI, JAkKeJa, KpUcTajlia, xKe3a.

Pe3onanchr:

— YJIBTPa3BYKOBbBIE BOJHBI OT [TOCBAIIEHHBIX PE30OHUPYIOT C 00beMaMH B KOPOHE;
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— JIBE MOJIOBUHKU OOBbEMHBIX YacTell KOPOHBI Ha TOJIOBE MO3BOJISIOT BO3/IEHCTBOBATH OT/IETBHO
Ha JIEBOE U IpaBoe MOJyIIapysl TOJIOBHOTO MO3ra, BHINOJHSIONIME pa3Hble pyHKIMU. Mmelorieecs
YCTPOICTBO HACTPOMKU OTHOM U3 MOJIOBUHOK.

Bcero umeroTcst Tpu 0071aCTH M3TYyYEHUH BOJH: OT PYK, OT 0OhEMOB KOPOHBI M OT HEOOJIBIION
aHTEeHHBI B BUJE 3MeH (Ypes).

Puc. 36. Tenenarus [100]

Eme onun npumep — Ha puc. 36. U onsats ke, 31€ch clieyeT 00paTUThCs K TEXHOJIOTHSIM JIPeB-
HUX LIMBWIM3alUui. B cBoei kuure [27] aBTOp onuca NpUuMEHEHUEe METAIMYECKHX (MEIHBIX ) (Uryp
Ha KOpOHax (papaoHOB.

Yro v Ko 3actaBiseT ux genars 310? Ha puc. 37 — puc. 39 nokasan papaon. [Ipexne Beero,
creayer oOpaTuTh BHUMaHHME Ha MOJOCKH, MAYLIHE OT CUMBOJIA ypesi B BUe KOOpPBL. DTH MOJOCKH,
KaK XOpPOIIO 3aMETHO U3 puc. 38 UIYT OT KOOPHI BBEPX IO BCEMY KOJIAKY WM BBICOKOW KOPOHE.

Crienanuct cpasy ke CKaXeT, YTO 3TO aHTeHHA, CIyXkallas Kak IS IpUeMa, Tak U U1
u3nydeHus. YTtoOsl MOATBEPONUTH Ty HMAEI0, IOCMOTPUM Ha M300paXkeHUs KOOPhl Ha KOPOHE WU
roJIOBHOM yOope papaoHa Ha puc. 37 u puc. 38.
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Puc. 37

Puc. 37. The Crown Khepresh or Blue Crown
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Puc. 38. ®apaon

Kak BUIHO U3 3THX M300pakeHuit, KOOpa WM ypel, UMeeT XBOCT B BHIe HECKOJIBKUX BUTKOB
U Jajee ujer Beepx 1o kopoHe. C TeXHHYECKOH TOYKH 3PeHHsI BCe 3TO MOKHO O0BSICHHTH
cJIeIyIOIHMH CBOMCTBaAMM:

— HamnpaBJIieHue MOPIbl KOOPBI BIIepesl Iepe]] KOPOHOH AaeT BO3MOXKHOCTh M3JIyUSHHIO BIIepe]]
Y [IPHEMY BOJIH CO BCEX CTOPOH B 00JIACTh KOPOHHI;

— HaJIMYKe HECKOJIbKUX BUTKOB — 9TO HUUYTO MHOE, KaK KaTyIIKa MHIYKTHBHOCTH, CIIOCOOCTBY-
10121 KOHIIEHTPAIMY BOJH U YyBCTBUTEJILHOMY TIPUEMY OT TOJIOBBI M YCHJICHHOM TIepejauu BIepe;

— 3MEHeHHe MaMeTpa HAaBUBKY B BHJIE CIIUPAIIH CIIOCOOCTBYET YJIABJIMBAHHIO 3BYKOBBIX BOJH
B OIpE/Ie/ICHHOM JIMaria3oHe;

— MPOJOJIKEHNUE TeNa 3MeH BBEpX, K MaKyIlKe KOPOHBI, YTO aHAJIOTMYHO MTPOJIOIKEHHIO TPO-
BOJIa BBEPX I10 KOPOHE, HU YTO MHOE, KaK BO3MOXHOCTh OXBaTa BCEi BBICOTHI KOPOHBI, 9TO BaXHO
I BBICOKOH (pOPMBI, TO3TOMY BO3HMKAET BO3MOXKHOCTD YJIABJIMBAHMSI BOJIH OT BCEro 00beMa BbICO-
KO KOPOHBI ¥, HA000POT, BO3MOKHOCTh F'€HEPALlK 3ByKOBBIX BOJIH Ha BCEW BHICOTE KOPOHBI BILIOTH
10 MapoOOPa3HON MaKYIIIKH.
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Puc. 39. bapenved uz xpama Erunta [102]

Bce ckazanHoe moaTBepxkaeTcs eme pas3 Oapenbedom Ha puc. 39. 3nech, onsTh ke, Koopa
WM yper CMOTPUT BIIEPE/ U SIBJISIETCS JIEMEHTOM IpHeMa U NiepeJadu, TPU KOJIblia KaK TPU BUTKA
Pa3HOro AMaMeTpa, COCTABIISIOT KaTyIIKY C MOBBIIIEHHOH YyBCTBUTEIBHOCTBIO M YCUJIEHUEM KOHIIEH-
Tpalyy, MPOBOJ WX TEJIO 3MeH, UIyIlee BBEpX, MPEACTABISIECT aHTEHHY U MPUEMHUK U3JTyYeHUs
3BYKOBBIX BOJIH JIs1 00beMa BBICOKOW KOPOHBI.

Ternepb oOparumcs k apredakty Ha puc. 40. 3nech ABoe hapaoHOB OIU3KO PACTIONOKEHBI IPYT
K JPYTy, MOXKHO CKa3aTh, HOC K Hocy. O/IHaKo, Ha caMOM Jiefie, camasi IJIaBHasl IeTajlb COBMECTHOTO
B3aMMO[ICUCTBUSI — 3TO U3BUJIUCTBIE 3MeH (Yper), MPEACTaBIISIONIIe cCOOOM aHTEHHBI HAa KOPOHE. DTH
(papaoHBl MOTYT HMUYETO HE TOBOPUTb, HO MX TIOJIE Yepe3 ypeeB OT OHOTO MepenaeTcsi K JpPyromy.
OHu 001al0TCA TeJIenaTHYeCKH.

144



A. MaraHues. <<HCHX()I'])0HIAKH — YIIpaBJICHUE CO3BHAHUEM, CPABHEHUEC C TEXHOJIOTMAMUA OPEBHUX Lll/lBl’l.‘ll/i'S‘dLlMLui»

Puc. 40. Dxnaron u Hedeprutu. Tenenarnyeckoe oouienue [103]

Puc. 41

Puc. 41. J[lononHuTepHbIE 37IEMEHTHI Ha rosose ¢papaoHa [104]

Bce ckazanHoe noaTBepxkaeTcs eue pa3 6apenabedom Ha puc. 41. 3pnech, onsATh ke, Koopa
WM Ypel CMOTPUT BIIEPE/L U SIBJISETCS JEMEHTOM MpUeMa U NepeJayu, TpPU KOJblia KaK TPU BUTKA
Pa3HOro AMaMeTpa, COCTABJIAIOT KaTyHIKY C MOBBIIIEHHON YyBCTBUTEIBHOCTBIO M YCUJIEHUEM KOHIIEH-
Tpalyu, MPOBOJ WX TEJIO 3MeH, UIyllee BBEpX, MPEACTABIsET aHTEHHY U MPUEMHUK U3JTyYeHUs
3BYKOBBIX BOJIH 151 00beMa BBICOKOW KOPOHBI.
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Puc. 42

Puc. 42. luanema papaona, 1334 — 1323 roxg g0 H.3. [105]

Takum 00pazom, HaOITIOIANIACK T1eJIasi cCUCTeMa /s ITpYUeMa U Iiepejadn 3BYKOBBIX BOJIH B 00J1a-
CTH roJ1oBbl U KOpoHbl. Ha puc. 42, puc. 43 u puc. 44 nokazaHbl 3TH CUCTEMBbI OT/IeIbHO. OHU BKJTIO-
YaloT B ce0s M3Nydyaresb U MPUEMHHUK B BHUJIE KOOpBI WM ypesi, Jajiee UMeeTcsl KOJIbLO C Jparo-
LIEHHOCTSIMU, ONOSICHIBAIOILIEE TOJIOBY, M BBEPX UAET NPYKUHSAILASA 3MEWKa IS [IpUeMa U nepeiadu
CHUTHAJIOB Yepe3 KOPOHY MM 6e3 KOPOHBI K TOJIOBE.

Puc. 43

Puc. 43. Cemen wiu auagema, onosichiBatoiias rojiopy ¢gpapaosa [106]
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Puc. 44
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Puc. 44. Cemeq unu nuazeMa — mpueMo-Tiepenaronias CUCTeMa, OIMOsChIBAOIIAs TOJOBY
1 Kopony [106]

Ha puc. 44 cucrema umeer 0MOTHUTENBHBIE SJIEMEHTHI: MOJIOCKU, CBUCAIOIIME BHU3, U Pa3-
JBOCHHBIN U3JTydaTelib, HAlPaBJIeHHBIN BBEpX. [10JI0CKH, CBUCAIONHE BHU3, TIOMOTAIOT IIPOU3BOAUTD
MIpYeM U riepesiady B 0OJIaCTH TOJIOBBI M JIMIA, a pa3IBOCHHbIN M3JTyvaresib, HalPaBJICHHBII BBEPX, —
B oOnacTu KopoHbl. Kpome Toro, ero (popma HalmoMrHaeT KaMepTOH, M OH MOXET CITYKUTb JIJIsl TOY-
HOW 4aCTOTHOW HACTPOMKY Ha OIPEJEEHHYIO YaCTOTY M €€ TapMOHUKH.

st papaonoB Hkuero Erunra xapakTepHbIM SIBISIETCS IPY)KUHKA B BUZIE YJIUTKH, UITyIIAsI
BBEPX OT KOPOHBI — puc. 45 u puc. 46.

Puc. 45

Puc 45. ®apaon Amenxorern [108]
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Puc. 46

Puc. 46. ®apaon Huxuero Erunta [109]

STOT JIONOJTHUTEIIbHBINA 3aBUTOK, YCTPEMJICHHBIN BBEPX, HUUTO MHOE, KaK 3(peKTuBHAs NIpU-
eMo-Tiepe/iaonias yactb. BHellIHe OHa CMOTPUTCS KaK KPacHBBIN 9JIEMEHT yKpallleHus KOPOHBI, TeM
6osee uTo OHa ObLJIa KPACHOBATO-KEJITOTO IIBETa, TIOXOXasd Ha IIBET JIATYHH.

Pe3romupys Bce BMecTe, cjeyeT OTMETUTh TEXHUYeCKOe HA3HAYeHHe CHCTeMbI, O110-
sicbIBaloIe roJioBy 1 KOPOHY:

— HarpaBJieHue MOPIbI KOOPBI, HJTH ypesi, BIiepe/l Iiepe]] KOPOHOM J1aeT BO3MOKHOCTh U3JTy4e-
HUIO BIIEPE/1 ¥ IPUEMY BOJIH CO BCEX CTOPOH B 00JIaCTh KOPOHBI
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— aHajornvyHoe HasHayeHue B Hmxknem Erunrte mmen AMMHHBIA BUTOK, HAIOMHHAIOIIAN
3aKPYTKY YJIUTKHU;

— HaJINYMe HECKOJIbKUX BUTKOB B TMIEPEAHEN YacTh — 9TO HUYTO MHOE, KaK KaTyIIKa UHAyKTUB-
HOCTH, CMIOCOOCTBYIOIIAsi KOHLIEHTPAIMX BOJIH U 9yBCTBUTEIBHOMY IPHEMY OT TOJIOBBI 1 YCHJIEHHOM
niepeayn Brepe;

— U3MEHEeHMe JaMeTpa HaBUBKH B BU/IE CIMPAITH CIIOCOOCTBYET YJIABIMBAHUIO 3BYKOBBIX BOJIH
B OIPE/ICTIEHHOM /IMAlNa3OHEe;

— IPOJOJIKEHHUE Tesla 3MEeH BBEPX, K MAKYIIIKe KOPOHBI, YTO aHAJIOTUYHO MPOJOIKEHHUIO TPO-
BOJIa BBEPX 0 KOPOHE, HU YTO MHOE, KaK BO3MOKHOCTh OXBaTa BCEW BBICOTHI KOPOHBI, 3TO BaXKHO
U151 BBICOKOM (DOPMBI, IO9TOMY BO3HHKAET BO3MOKHOCTH YJIABIMBAHUS BOJH OT BCEro 00beMa BBICO-
KOU KOPOHBI ¥, HAOOOPOT, BOBMOKHOCTb T€HEPAIMH 3BYKOBBIX BOJIH Ha BCEW BHICOTE KOPOHBI BILUIOTh
10 MapooOpa3HON MaKYIIIKH;

— JIOTIOJIHUTENbHbIE TIOJIOCKM, CBUCAIONIME BHU3, M pPa3[ABOCHHAs TMOJIOCA, YCTpeMJICHHAs
BBEpPX, CIYKWIM Kak JJIsl YaCTOTHOW HACTPOMKH, TaKk W IJIsl TpHeMa W Tepeadyd BOJH; YacToT-
Hasl HACTPOMKA 3aKJII0YasIach B CJBIIIMMOM IPOMKOM 3BYKOBOM TYIEHUH NIPU PE30HAHCE OCHOBHOM
OKTaBbI 1 HEMHOTO THIIIE Ha TAPMOHHKAX.

e ety

Puc. 47. Erunerckue ¢pecku [110]

[Tpumep Tenenaruu, OCHOBAaHHBIN KaK Ha U3TyYeHUU COOCTBEHHOTO TMOJIS Yepe3 JaO0IIKH, TaK
Y yepe3 aHTeHHBI B BUJIE 3MEN Ha KOPOHE, MOKa3aHbl Ha puc. 47.
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Puc. 48

Puc. 48. Jlysp. dpesnuii Eruner [111]

[Tpumep IBYXCTOPOHHETO BO3JEUCTBUS IIOKA3aH Ha puc. 48, a IpUMep MoJisi MHOTHX XKUTeJei —
Ha puc. 49. Bce 911 XKuTeM NPOTSAHYIM PyKH KBEPXY U IEPEAAIOT CBOIO HEOOJIIIYIO0 SHEPIHI0, KOTO-
past ciMBaeTcsi B OOIIyI0, CyYMMapHYIO SHEPTUI0 3HAYUTEIBHOM CHJTBI.
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Puc. 49

Puc. 49. Ilone, cozpaBaemoe MHOruMu. Ppecku gpesHero Erunra [112]
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Puc. 50

Puc. 50. Uznyuenue nons ot ¢papaoHoB umu [locesimennsix [114]

Pyku B npeBHeM Erunte siBISI0TCS Kak MepeAaTYUKOM SHEPTUH, TaK U OPraHOM MpUeMa SHEp-
run. Ha puc. 50 m3o0paxensl 1Boe (hapaoHOB, MpoTsHyBIIMe pyku K ComHiry. OHU TPUHUMAIOT
sHepruto Conaia. Kpome Toro, pyku oXBaTeIBaIoT U Kyka ckapadesi. OHM, Kak Oy/ATO IepeaoT U eMy
sHepruio. JKyk ckapaGeit — 3T0 CHMBOJ yauu W Bo3poxkjeHus. CiieioBatesibHO, Boe (papaoHOB,
npuHsB sHepruio or CoJHIIA, TIepeNaloT e€ HOBOU KU3HU. JIs1 erunTsIH KyK cKapaOei CTal CHMBO-
JIOM MepepoXkIeHUs], Hauala Ka4eCTBEHHO HOBOM JKU3HM.
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Puc. 51

Puc. 51. Erunerckas crena [104]

NuTtepecHsiii clokeT nokaszaH Ha puc. 51. Cpa3y aBe 3HaTHbIe 0COObI C KOPOHAMH BO3JIEHCTBYIOT
C IByX CTOPOH CBOMM II0JIeM Yepe3 PYKH M Yepe3 aHTeHHbI-3MeH Ha (apaoHa. Kto u3 Hux nodeaur?
It10 OyaeT 3aBUCETh OT KAYeCTBA M COICPKAHUS TIepeIaBaeMbIX MBICTICH.

Atnanrtonoru u y¢oJaora MHOTO MHUIIYT O TOM, 4To B ATiantuae u I'unepbopee oOuIammch
TesienaTuen.

ABTOp TIpe/ICTaBIIsIeT HECKOBKO apTeakToB ApeBHero ErumnTa, rae oObIrpeiBaeTcs uaes Tese-
MaTUU Yepe3 BIUSHUE PYK U Yepe3 BIUSHUE Ke3JI0B.

CrnenyeT OTMETHTh, YTO PYKH SIBJSIIOTCS JHMIIb YAaCThI) BCEH CHCTEMbI TeJemaTHu.
[MocMoTpuM BHUMATEIHHO Ha puc. 52, Tie aBa (hapaoHbl HAMIPABIISIOT APYT K Apyry pyku. Ha camom
Jese, y HAX eCTh HEeMaJIo IPYruX JIEMEHTOB Tepeiauld 3BYKOBBIX BOJIH, & UMEHHO: PE3OHUPYIOIIHIA
1ap — KOpOHa, ypel U AuafieMsbl, Kak pueMo-TiepeIaTunKy.

AHajnoruyHasi cuTyanus — Ha puc. 53.
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Puc. 52. Tenenarus

Puc. 53. Tenenarus [114]
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IIpumepsl nepeavyn MbICJEd HA PAaCCTOSTHIE
C UCI0JIb30BaHUEM JONMOJHUTEJIbHBIX aTPHOYTOB
B BH/I€ aHXOB, JI?Ke/10B, Ke3J0B 1 JIPYTruxX

Ecnu nocmotpers BHUMaTenbHO Ha aptedakTsl U ¢ppecku gpeBHero Erunta, qpesneit Mnaun
U y HIyMep, TO cpa3y MOXKHO 3aMETUTh MAaCCOBOE MCIOJIb30BAHNE BCEBO3MOXKHBIX MTPUCIIOCOOJICHUIA:

— JK€3JI0B Pa3HOW KOHCTPYKIIUU;

— aHXOB;

— JDKETIOB,

— BaJUKPBI U 1.

ABTOp OAPOOHO pacCMOTPENT 3TH MPUCTIOCOONICHUSI B CBOMX KHUTaX: [27, 28].
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Puc. 54. Ilepenaua mbicneit [115]

CIOJIB30BaHHE YTHX MPHCIOCOOJEHHIT O3BOJISI0 YCHINTD 3(P(PEeKT nmepegaun Mpic-
Jeil m codcTBeHol Hepruu. [Ipu yem, TOT mporecc IBYXCTOPOHHMIA: Kak JUIsl Mepeavu, Tak
U 14 IIpUeMa. ITO O3HAYAET, YTO YCUIIMBAIACh 3P (PEKTUBHOCTD Nepetad v 3(PPEeKTUBHOCTD MPH-
€Ma MbICJIEN U SHEPTUU UIUBUIYyMa.

[MepBeit mpumep — Ha puc. 54. 31ech aHX HacakeH Ha Ke3N — ya3. AHX MpeICTaBiIsieT cOO0H
KOJIBLIO U CTEPKEHD C MIONEPEYHOM NEPEKIIAUHON.
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Bo3Mo:kHOCTH coeJHEHUSI JKe3J1a H aHxa:

— SHeprusi, MocTynaemMas ot xpera uwin gpapaoHa, wi [ToCBSIIEHHOro, KOHIIEHTPUPOBAJIACH
(YBEIMUMBAJIACH TI0 AMILJIMTYJIE) B OITPEICICHHOM JHana30He 3a CUeT Pe30HAHCHBIX CBOMCTB KOJBIIA,
T.€. B OMpe/eSIeHHOM JMara30He YacToT; Jajiee YCUIICHHOW aMIUTMTYAbl ObLIIO JOCTATOYHO J0S1 AKTH-
BallUM Ke3J1a WX IPYTOro MpUCriocoOIeHUs;

— oOpaTHOE BO3ZIEHCTBHE: SHEPIUsl YeIOBEKa, YCUJIEHHasl Ke3JIoOM U elne Oosiee yCHJIeHHAs
B OIPE/ICICHHOM PE30HAHCHOM JMaria3oHe, OMpeessieMoro TMaMeTpoM KOJblia aHXa, BO3/IEHCTBYET
Ha coOeceTHNKA WM TIPOCTO PsiIOM HAXOASIIErocsl.

WutepecHoit sipasiercst popMa KOPOHBI € IBYMSI YAJMHEHHBIMH KOJMakamu: puc 55. Crenyert
OTMETHTh OYEHb BAXHBI MOMEHT: 3TU JBe (DOPMbI PACIIONATIMCh HE OUH 32 JAPYTUM €CIIU CMOT-
peTh BIiepes, a napajiebHo Ha TosoBe. [IpuHImMnmanbHasi pa3HUIla COCTOMT B TOM, UTO MPU TAKOM
pacrnonoxeHu ogHa popMa OXBATHIBAET JIEBOE TMOJyIIapHe TOJIOBHOTO MO3ra, a Bropas ¢opma —
MpaBoe MOJyIIapue.
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Puc. 55. bor Amon [114]

OT OCHOBaHUS TOW KOPOHBI, KaK BUIHO HA pUC. 55, BHH3 HJAeT HJIM KaHAT, HJIN TPyOKa
J10 caMOM 3eMJIH 71 HACTPOUKH.
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Puc. 56

Puc. 56. [lepenaua snepreTrueckoro nojs yepe3 anx [114]
Ha puc. 56 nokazaH ciydail nmepeaudl SHEPruu CUASIIMX Yepe3 aHTEHHbI-yper U JIOTIOTHU-
TEJIbHO — Yepe3 aHXH.
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Puc. 57

Puc. 57. [lepenaua HepreTMUECKOro Mojsi ¢ NPUMEHEHUEM JOIOHUTEIbHON HACAIKM aHXa
Ha xe3n-ya3 [116]

Harnsnnas cutyanus nmokasana Ha puc. 57. 31ech cpasy TpH Criocoda OOIIeHUSI:

— 4epe3 aHTEHHBI, Y JIEBOTO (papaoHa — Yepes3 ypei, y IIPaBoro — 4epe3 3aBUTOK Ha KOPOHE:

— 4yepe3 pyKu;

— Yepe3 aHX, HaCaKEHHbIM Ha Ke3Jl — yas.

HanpapneHHbiii aHX HETTOCPECTBEHHO K HOCY JIEBOTo (hapaoHa, CIoCOOCTBYET TeIeNaTUIeCKon
niepe/iau MbICiie OT paBoro ¢apaoHa. Takoe OIU3KOe pacrlosiokKeHUe aHXa K TOJI0Be CIIOCOOCTBYET
HE TOJILKO Mepeaye MbIcoer, HO U BHYyIIeHHUIO. [IpaBbiil (hapaoH MbITae€TCs HABSA3aTh CBOIO MBICTb
JieBoMy (papaoHy.
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Puc. 58

Puc. 58. Cpa3zy Tpu npucrocoOieHus B pykax: Jxel, ypei u anx [117]

Ha puc. 58 dapaon nepxut cpasy AByMs pyKamu ke3J1 — ya3. Takoi 00XBat ke3Jia Mo3BoJisieT
PEryJMpoBaTh ero BO3/IEMCTBUE MMyTEM BPAILEHHUs YaCTH ya3a, HAXOASIIErocs B pykax. JlononHuTes-
HbI€ IJTACTUHBI JKeJa MO3BOJISAIOT HACTPOMTHCS Cpa3y Ha TPU OCHOBHBIE YaCTOTHI, @ aHX, HACA)KEHHBIH
Ha ya3 ycWIMBaeT ooiee Bo3jieicTue. Takow hapaoH criocoOeH BO3/ICHCTBOBATH CBOUMH MBICIISIMU
Ha 3HAUUTEJILHOE PACCTOSIHUE.
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Puc. 59

Puc. 59. Cpa3y aBa npucrnoco6nenus B pykax: Oycol u aux [118]

Ha puc. 59 noka3saHsl JBa JOMOMHUTEBHBIX MPUCTIOCOONICHUsI B pyKax: OYChbl, BBITSIHYTbIE
B HallpaBJIieHUM coOeceHMKa M aHX. Ecim mpubaBUTh K 3TOMY BO3JCWCTBHE PYK U M3IydeHHE
OT aHTEHH B BUJIE 3Mel B KOPOHE, TO oll1iee BIUsHUE O4eHb cuiibHOe. [o cymecTtBy, (papaoH, n300-
pa’keHHBIN B LIEHTpe (PpecKH, MOAABISIET BOMIO (papaoHa, U300pakeHHOTO C MPABOM CTOPOHBI.
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Puc. 60

Puc. 60. XBocTt ypest (koOpbl) cBepxy KOpoHbI [119]

Ha puc. 60 noka3aHsl Tpr BO3MOKHBIX CII0C00a BO3EHCTBHSI HA OKPY’KAIOIIHX, B CITy4ae HeoO-
XOAMMOCTH: U3JTy4eHHe OT 00beMa KOPOHBI Yepe3 aHTeHHY-3MeI0, Yepe3 XKe3J1 B [TPaBOi pyKe 1 uepe3
aHX B JIEBOU pYKE.
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e A ——

Puc. 61

Puc. 61. CumBonmueckoe nzoopaxenue [120]
B npeBHux apredakrax u ¢peckax HeMaJo CUMBOJINYECKUX M300pakeHUd U CloxkeToB. Tak,

Ha puc. 61 aHXx, MOKa3aHHBIA B HEHTPE CIOXKETA, ABJIACTCA OOHOBPEMEHHO U CMMBOJIOM Y€JIOBEKA.
165
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Ha Hero ¢ 1Byx CTOpOH BO3JEWCTBYIOT KE3JIbI-ya3bl. DTH KE3JIbl C HUKHEN CTOPOHBI UIMEIOT KaMmep-
TOHBI )51 HACTPOUKHU.
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IIpumeph! akTHBANMA CUJION MBICJIH Ba2KPhbI,
JKe3JI0B, ke a0B. IIpuHun cuMBoan3ma

B nureparype ectb MHOrO apTepakTOB M PUCYHKOB, CBSI3aHHBIX C BO3/IEHICTBUEM Ha KE3IIBI,
IKe/Ibl, BJUKPBL. DTU YCTPOWCTBA aBTOP MOAPOOHO omucani B cBoux KHurax [27, 28]. Bece onu Tpe-
Oytor aktuBanuu. Ckaxy Oosbliie, B HACTOsIIIEE BpeMsl ellle HUKOMY He YJaJoCh akTUBMPOBATh Bajl-
KpY CHUJION CBOMX MbIC/el, a B ATinantuze, [ unepbopee, B apeBHem Erunre, B npeBHern Hnun
Uy LIyMep, 9TO JeJ1aTh MOIIA. Bee 1enno B cue MBICIH M €€ IPOHUKAIOIIEN CIOCOOHOCTH, KOTOpbIe
MMEIOT BIIOJIHE PEaJIbHblE KOIMYECTBEHHbIE BEIMYMHBI 110 YACTOTE U aMILIUTY/IE CUTHAJIOB.

Ha puc. 62 noka3zana aktuBauus axeaa AByMsi [IoCBAIIIEHHBIMU CHUJION CBOET0 COOCTBEHHOTO
T0J151, M3JIy4aeMOro uepe3 pyKu. JIaomKy 3TUX IByX NOCBSIIIEHHBIX HAIIPABJIEHBl B CTOPOHY JKea.

Puc. 62

Puc. 62. AxtuBauus nxena neyms [ocesienHsivu [121]
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Puc. 63
Puc. 63. CumBou3M. AKTUBaLIMS JKea yepe3 aHx (cieBa) u kesi-ya3 (cnpasa) [121]

[pencraButeny ApeBHUX IMBUIM3AIMNA JIOOMIN JaBaTh HaM, OyAyIIMM TOKOJEHHUSIM TOJI-
CKa3KM B BUJIE 3araJiok U B BUJE MPOSIBJIEHUs] CUMBOJIM3MA. Tak, Ha puc. 63 Moka3aHa aKTUBaLMs
JPKeJa C YeThIpbMsI IUTACTUHAMU CJIEBA C UCIIOIb30BAHMEM aHXa, a CIIPaBa — C UCTIOJIb30BAHUEM Ke3Jla-
yaza. DTOT Ke3J1 CHU3Y UMEET KAMEPTOH /17151 YaCTOTHOM HACTPOMKU. CHUMBOJIM3M 3J1ECh 3aKJTI04aeTCs
B TOM, UTO LIEHTpaJibHasl (pUrypa SIBJISIETCS] AaHAIOTOM YeJIOBEKa
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Ty ., o g

Puc. 64

Puc. 64. CumBom3M. AKTHBaLIMS JKea Yepe3 JKe3Jibl yasbl cjieBa U crpasa [122]

Enie onun npumep cuMBoiM3ma aH Ha puc. 64. 3nech 1kej1, pacroloKeHHbIN B IEHTPE, SIBJIS-
€TCs CHMBOJIOM YesioBeKa. ke akTUBUPYeTCs C UCTIONIb30BAHUEM JIBYX KE3JI0B ya30B, HAXOAIINXCS
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crieBa 1 cripaBa. CaM crioco0 CUMBOJIM3MA BhIpaXaeTcst B HAIMYMH PyK y axkena. [1o cymiecTBy, xen
SIBJISIETCS] OMTHOBPEMEHHO U YEJIOBEKOM.

Uuraresib MOKET CIIPOCUTH: «KaKoH ke 9TO YeIOBeK BMECTO JIKe/a, €CJIM Y HEro YeThipe Ij1a-
ctunbl?» [IpencraBurtenu qpeBHUX IMBUJIN3AIMIA, CO3ABIINE BAKPbI, KEIbl, Ya3bl, ObLTM OYCHb
XHUTPBI, ¥ s ObI CKa3aJ1, TOAIIYYMBaIA HaJl HaMH, OyITylIUMH TIOKOJICHUSIMU JTIofieid. Benp y moneit
€CTh YaKphl, CPE/IM HUX UYETHIpE Camble BaKHBIC, BOT BaM M aHAJIOTHS JKe/Ia W YeJloBeKa, BOT BaM
Y1 CUMBOJIU3M !

Puc. 65
Puc. 65. AktuBauus 1xeaa NocBAIIEHHBIMU ClIeBa U cripasa [122]
Ha puc. 65 nBoe [locBsieHHBIX aKTUBUPYIOT AKe[l, PACIIONOKUBILKUCH C IBYX CTOPOH, U Harpa-

BUB B CTOPOHY IKE€a CBOU JIaAOIIKH. CBepxy I/I306pa)KGHI>I — aHXU — OOINOJIHUTECJIBHBIC YCTpOi/JICTBa
U YCUJICHUA ITpouecca. Elnie Bhille moka3aHo COJ'IHLIC, KaK UCTOYHHUK OCHOBHOM 9HCPIrUu.
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Puc. 66

Puc. 66. CumBonu3M. AkTuBauus Jxena ot ¢papaoHa, CUASAIIETO HA KPecie C YCUIEHUEM
Mbicn [114]

Ha puc. 66 aktuBanus 1xesia MpoUCXoauT (papaoHOM, CHASIIMM Ha Kpeciie ¥ UMEIOIIUM YCH-
JIATENb MBICIU. DTOT (papaoH MOCHLIAET CBOM CUTHAJ Yepe3 PyKH, HO STOT CUTHAJ YCHJICH IO aMILIH-
TyZe 3a CYeT TPOHHOTO ycuutessi. Takum oOpazoM, Bo3MoxxHa 3¢ pekTrBHast akTuBanusi. Ho u 31ech
He 0001LI0Ch 0€e3 MpHHINNA cuMBoJn3Ma. CaM kel n300pakeH Ha MECTe TOJIOBBI YeIOBEKa.
To, 9TO 371€Ch YEIOBEK, OATBEPKAACTCS HATMIUEM KOPOHBI M PYK.
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KTo0 ke BCE 3T0 H300pén?

KTo ke Bce 3170 n300p&a? OTBET TOUHO TAKOH ke, KaK U [T Uy/ia CBeTa B BUE TUPAMHUIBI
Xeornca B Erurite. M300penu 3Ty nupaMujiy He eTUITsSHe, a MPeCTABUTENIN TPEeBHEH ITUBIIIN3AIIH !
B ocHOBaHMM npamuiel Xeorica HaillJIeHbl OCTaTKU APYroi, Oosee ApeBHel nupamuibl. Eie omHO
MOATBEPKIEHUE ITOM TUIIOTE3bl MOXKHO YBUAETh Ha pUC. 67. 311ech NMoKa3aH HACKaJIbHBII PUCYHOK,
kotopomy 6osiee 10 Thicsd JeT. B kpyxouke oOBeneHa Bamkpa. OgHako 6ojiee MHTEPECHBIN CIOXKET
JIaH C JIEBOW CTOPOHBI STOr0 HACKAJBLHOTO PUCYHKA. 3/IECh MOKA3aHO CYIIECTBO, PAAOM C KOTOPHIM
clieBa M BHU3Y N300pakeHbl BAIKPhL. TakuM 00pa3oM, MpeCcTaBUTEN APEBHIUX ITUBIIN3AIHIA, KOTO-
pbiM Oostee 10 ThICAY JIeT, BJaJe M UCKYCCTBOM YIIPABJICHUS BaIKPOM, CJIeJOBATEIbHO, YMETH e
Y aKTUBHUPOBATD!

Puc. 67

Puc. 67. HackanbHble pucyHKH, BO3JIeHCTBUE Ha Baaxkpy [93]
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IIpumeps! yClmiieHHsI MbICJIEed, BO3/1eCTBHE HA MACCHI JII01el

Puc. 68
Puc. 68. PucyHok Ha rpanute [300]

BosneficTBre MbICIM Ha Macchl JIOAEH C IIe/IbI0 YIIPaBJIeHUsI IMU, OTHOCHJIOCh K TIPEpOraTuBe
(papaonos, xperios u [TocesanieHHbIx. K 3TOMY BO3/1€lICTBHIO OTHOCATCS:

— CJly4yau YCWJIEHHOTO BO3ZEHCTBUs OT (hapaoHa, KOrja Ha jKe3Jje JIOTIOHUTEIBHO YCTaHABIIH-
BAJICS aHX;

— IIpUMEHEHNEe TPOHHBIX YCUIIUTENEH MBICITH,

— YKa3aHsbl IOJCKa3KH MpecTaBUTeNel IpeBHEl IMBIIM3AMY IO IPUMEHEHUIO JOTIOTHUTE b-
HBIX 3JIEMEHTOB JJIs1 YCUJICHUSI MBICIIEH U Tiepeadi UX Ha pacCTOsIHKE, KpOMe TPOHHOTO YCHITUTEIIS,
9TO ellle MOKa3aHHbIe CBEPXY JUKe., el€ OAWH aHX, ellle OAWH ya3 U Jake M3JIyYeHUe MMUpPaMU/Ibl
B BHJIE TPEYTOJIbHUKA C BHYTPEHHUM BBICTYIIOM;

— TPOHHBIN YCHJIMTENb MBICIIM M TPyOKa 0OpaTHOM CBSI3M OOBEMHOW KOPOHBI (papaoHa ¢ ycu-
JIMTENIEM;

— JOTIOJIHUTENBHO UCTIONB3YEMBIi YCHITUTENb, TIOX0XKHUI Ha IIBETOK JIOTOCA MM HA BOPOHKY;

— TOCJIe TPOHHOTO PE30HMPYIOLIEro YCTPOICTBa (papaoH HArpaBisieT JIaJOIIKaMU BOJHBI
Ha (papaoHa, KOTOPBII M300pakEH B BUE Ke/1a, OCHOBAHUS U3 HECKOJIBKHX 30H U C 00BEMHOI KOpO-
HOI; MO CYILIECTBY, 3TO MOJICKA3Ka: MBICIIM WJIM BOJIHBI YCUJIMBAIOTCS €Il JKEJOM M BO3IEHCTBYIOT
Ha YaKpbl YEJIOBEKa;

— Ha puc. 68 cienaHa MoACKa3Ka B BUJIE JIMHUM Ha I'PaHUTE, 3Ta JMHUS [IOKA3bIBAET, KaK yCHU-
JIEHHBIE TPOHHBIM YCUJIUTENIEM MBICIIM U3ITyYaloTCs M YCHIIMBAIOTCS 1aiee ellle aHXaMH, aHXOB MHOTO:
Ba M300pakeHbl BIIEPEM M TP aHXa ITOKa3aHbl CO CTOPOHBI CITUHBI;
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— Ha puc. 69 nokasaH ClokeT Bo3JeicTBUs hapaoHoM win [ToCBAIIEHHBIX HA MACChI JIIO/IEH;
pacroyiiokeHue pyK KBepXy C JIQJIOIIKaMy B pa3Hble CTOPOHBI TaKOe ke, KaK Ueporaud JpeBHEro
Erunta, nmoka3aHHbIN Ha pucC. 25, O3HAYAIONINN «4desoBeueckuit ayx». Kpome Toro, dapaon cuaur
Ha KpecJie C TPOHHBIM YCHJIUTEJIeM MbICTIeH U ellle MMeeT JOTOTHUTEIbHbIe aHXU Ha KaKIOH pyKe;
Bce BMecTe co3faeT 3(p(peKTUBHYI0 BO3MOKHOCTh PACIIPOCTPAHEHUsI CBOMX MBICICH Ha PACCTOSTHHE
Y YIIpaBJIeHUE MacCcaMu JIIOJEH.

Puc 69

Puc. 69. BoznelictBre Ha macchl oaei [123]
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IIpumepsi Bo3aencTBusa IIocBsIeHHBIX HA KPUCTAJJIbI

Puc. 70

Puc. 70. CocraBien aBropom, Anekcanapom MaranueBbimM. [Ipumvep Bo31elCTBUSL 3BYKOBBIX
nosieit Ha Kpuctasul oT [10CBAIIEHHBIX C yCUIUTENEM MbICIN

IIpumep 1. BosaeiictBus Ha kpuctasut oT [locBsieHHbIX mokasaH Ha puc. 70.

31ech IMOKa3aHbl:

— TPOHHBIN YCUJIUTEIIb, WX K€ YCUJIUTENb MBIC/IU B KPECJie, BHEIITHE TIOX0XK Ha Ba3y, HA CaMOM
JeJie ero CocTaB Jajiee OMKUCaH aBTOPOM;

— cunsmas cnesa [locBsllieHHass CBOMM YCUJIEHHBIM SHEPreTUYECKUM I0JIEM BO3/EHCTBYET
Ha BTOPOTO, CHJIAIIETo ClpaBa, UMEIIIEro roJIOBHOM yOOp (KOPOHY) B BUJIE IIapa, Ha KOTOPOM ITpo-
UCXOJSIT PE30HAHCHI;

— aHX — JIJI51 YaCTOTHOW HACTPOUKU;

— PE30HAHCHBIN Ke3T
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PeszonaHchI:
— YABTPa3BYKOBbIE BOJIHBI OT [TOCBSIIIIEHHBIX PE3OHUPYIOT C 00BEMOM IIapa B KOPOHE;

— YABTPa3BYKOBbIE BOJIHBI OT I10CBSAIIEHHBIX PE30OHUPYIOT C FEOMETPUUYECKUM pa3MepaMH KpH-
cTaa;

— 3BYKOBLIC BOJIHBI OT KE€3JIa PE3OHHUPYIOT Ha TCOMETPUUCCKUX pa3MEpax Kpucrajia.
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Puc. 71
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Puc. 71. CocraBnen aBropom, Azekcanapom MaranuesbiM. [IpumMep u3imydeHus: 3ByKOBBIX
nonieit ot TTOCBAIIEHHBIX ¢ YCUIIUTEIEM MBICIH Ha KPUCTAIUT

IIpumep 2 BozaeiicTBus OT [TOCBSAILIEHHOTO HA KPUCTAJLI U Apyrue npeaMeTbl— puc. 71.

3nech NOKa3aHbl:

— TPOHHBIH YCUIIUTEIb, WY K€ YCHITUTENIh MBICTA B Kpecyie, BHEIITHE TMTOX0X Ha Ba3y, Ha CaMOM
JieJIe ero COCTaB OMMCaH aBTOPOM; OH UMEET BHEIIHEEe YCTPOMCTBO HACTPOMKYU B BUJE TPEYTOJIbHOM
(bopmbl Ha BepeBOUKE;

— cupsimasi [TocBSIEHHbI yCUIEHHBIM SHEPreTHUECKUM T0JIeM BO3JEHCTBYET Ha KPHUCTAILT
Y Ha JIPYTUX JIOJEH; B TOM YHUCJIe, MOXET BO3JIEICTBOBATh HA MAcCCy JIIOIEH;

— [NocBsieHHBIN 3aHUMAJICS MEJUTALIMEH, B MTPOLIECce KOTOPOW YBEJMUMICS B KOJUIOUIHOM
pactBope opranuzma coaepxanue kBapia SiO, u kanpiura CaCO3, SBISAOMIUXCS MMbe3oMaTepra-
JIaMH Ha KOTOPBIX B TIpoliecce Mbe303(heKTa reHepupyercs yabTpa3ByK; BHYTPH OpraHu3Ma Mpouc-
XOAST PE30HAHCHI B UEPEMHON KOPOOKE U JPYTUX MecTax;

— KOJIOKOJIBYMK [IJIsI aKTHBAIIMM PE30HAHCHBIX MPOIIECCOB;

— aHX — JIJI51 YaCTOTHOW HACTPOMKW;

— PE30HAHCHBIN Ke3

Pe3zonancer:

— YABTPa3BYKOBbIE BOJIHBI OT ITOCBSIIIEHHBIX PE3OHUPYIOT C 00bEMaMH B KOPOHE;

— Y/IbTPa3BYKOBbIE BOJIHBI OT [10CBSIIIEHHBIX PE3OHUPYIOT C TEOMETPUYECKIM pa3MepaMHu Kpu-
CTaJjla;

— 3BYKOBBIE BOJIHBI OT K€3JIa pE30HUPYIOT HAa TEOMETPUYECKUX pa3Mepax KpUCTalia.

W3nyueHre 3ByKOBBIX BOJIH ITPOMCXOIUT OT: KOPOHBI, JKe3J1a U HEOOJBIIION aHTEHHbI B KOPOHE
B BUJIE 3MEU.
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Pe30HaHCHBIN TPOHHBIN YCHJINTEJb MbICTEN

[Tpu nzo6paxkeHnn papaoHa, CUASIIETO HA Kpecje BaXHO PacCMOTPETh JETall B Kpecle.
ITo Teopun Bnagumupa fAmkapavHa, B Kpecie MOIJIO paciiosiaraTtbCsi TPOHHO-TEHEPATOPHOE YCTPOil-
ctBo (TT'Y), ycunuparoiee MbiCIuTeIbHBIE cIOCOOHOCTH. OHAKO IS 3aIycKa 9TOTO yCTPOWCTBA
HEOOXOIMMO BHEIITHEe BO3JEUCTBHE. DTO BO3/ICHCTBUE, MOXKET ObITh, B BUJIC aKYCTUIECKHUX WJIA HU3-
KOYaCTOTHLIX BOJIH OT IMMMpaMKWJ U1K B BUJC BOJIH OT KE3JId, aHXa WU JPYTUX yCTpOfICTB, HCIIOJIb3Y-
€MBIX MPAKTUYECKU BceMU (papaoHaMHU.

IIpuopuTeT HAa IPUMEeHEeHHE TPOHHO-TEHEPATOPHOTI0 YCTPOICTBA NpUHAaIeKuT Baa-
quvupy AmxaPuc.72pauny [124, 125]. ABTop, Anekcanap MaTtannes, pa3BuBaeT 3Ty TeO-
PpUI0, U IOTOJIHSIET €€ KOHKPEeTHLIMU NPUMEPaMi U OT/eJIbHbLIMUA HOBBIMH NIPU3HAKAMH .

Ha puc. 72, puc. 73, puc. 74 u puc. 75 3T TPOHHO-TEHEPATOPHbIE YCTPOICTBA MOKA3aHbl, TAK
KaK 3TO cTapble n300paxkeHus. B HacTosIee BpeMs B My3esIX 9TH YCTPOICTBA MPSAYYT, a Ha ppeckax
Y PUCYHKaX 3T YCTPOWCTBA YHUUTOXKAIOT TaK, KaK Ha puc. 76, rie n3o0paxeHre TPOHHOro-TeHepa-
TOPHBIX TPYO HCUE3JIO.

|| it

Puc. 72

Puc. 72. ®apaon Ha Tpone [126]
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Puc. 73

Puc. 73. IlpopucoBka gpesnent ppecku B Erunre [127]
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Puc. 74

Puc. 74. Tlepegaua sHepreTMUECKOro MOJIsl Yepe3 aHx ke31 ¢ ycuuteaem [114]
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Puc. 75

Puc. 75. Ocupuc B Erunte [128]
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Puc. 76

Puc. 76. boru erunerckue [129]

TpoHHBII yCHIUTEJIb YBeJIUYNBAJ 10 AMILIUTY/Ae HU3KOYACTOTHBIE BOJIHBI. [lanee ycu-
JICHHbIE BOJTHBI BO3/IEICTBOBAJI HA OPraHU3M U IOCTYIAIN B BRICOKHE OOEMHBIE KOPOHBI, T71€ BbI3bI-
BaJIM PE30HAHCHBIE MPOLIECCHl TAKOW CUJIbI, YTO C(hOPMUPOBAHHOE TOJIE BO3JEHCTBOBAJIO HA OKPY:Ka-
oiux Jioged. Ha puc. 77 nokaszaHo, kak ¢papaoH, cuas Ha KpecJie ¢ TPOHHBIM YCIHJINTeJ eM,
BO3/IeHICTBYeT U3JIy4eHHeM OT BHICOKOIl KOPOHBI cpa3y Ha TpeX JeBylIeK. Y KaXI0i U3 HUX
Ha roJIOBe UMEETCs CBO MEPCOHAIBHBIN MPUEMHHK. DTO O3HAYAET, UTO KaxK/Jaask U3 HUX HACTpau-
BaJach Ha BIIOJIHE ONpe/ieJIeHHYI0 BOJIHY U HCIOJHAJIA HHAUBHAYAJIbHYIO BOJIO hapaoHa,
OTJIMYHYIO OT JPYrux.
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Puc. 77

Puc. 77. Erunerckue ¢pecku [130]

Bropoii BapuaHT KpecJjia ¢ TPOHHBIM reHepaTOpoOM MOKa3aH Ha puc. 78. 3n1ech CHU3Y
Kpeclia pacnoyiiokeHo 12 o0beMoB, MOXOKUX Ha 00beMbl ['eIbMroJiblia ¢ pa3HbIMUA YacTOTAMH. DTH
BO30YKJAI0IIHE TIEPBUYHBIE TEHEPATOPHI BBI3BIBAIOT BTOPUYHBIE PE3OHAHCHI B IIApax U IPYTrUX 00b-
€MHBIX KOPOHaX. LI}/BCTBI/ITCJII)HIJIM JIEMEHTOM, BbIABIIAIOIITNM Hy)KHbIﬁ PE30HAHC, ABJIACTCA aHX,
BUCSIINI Ha pyKe. DTOT Oapesbed MOKHO CIMTATH OUEPETHOM MOJCKA3KOM OT MPeICTABUTEINCH IPEeB-
HEHR OUBUJIN3alIvN. 3II€CB CITpaBa U CJI€BA MOKa3aHbI XXE3JIbl C MOJYKPYIJIBIMU BEPXHUMU KOHIAMMU.
B HMKHEN yacTu KaskA0To Ke3/1a PacrioyioKeHO KOJIBLIO ¢ HAMOTKOW. DTO YCTPOWCTBO CIYKUT JJIsl
YYBCTBUTEJIHOTO NIPUEMA, YCUJIMBAIOILIEE AMIUIUTY/y BOJIH.
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Puc. 78

Puc. 78. Tloackazka. ®apaoH Ha Kpeciie ¢ ycunaureneM Mbiciu [131]
Eie onqHa pa3HOBUIHOCTH TPOHHOTO YCTPOMCTBA MOKa3aHa Ha puc. 79.
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Puc. 79

Puc. 79. Erunerckuii 60r Ha «3BYKOBOW» MojicTaBKe (cieBa) [132]
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Puc. 80. Erumnerckue dppeckn. PapaoHbl 1 OOrM Ha Kpecie ¢ TPOHHBIM YCHIIUTEIEM MBICTIer
[110]
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Hosas teopus Asekcanapa Maranuesa.
IIpuHIUN paé0Thl TPOHHOTO YCHJIUTEJNS MbICJIeil

Puc. 81

Puc. 81. Tponnblit ycunurens [272]
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Puc. 82. CocraBui Anexcanap MaranueB. @yHKIMOHUPOBAHAE TPOHHOI'O YCUJIATENA

ABTOp MOKa3bIBa€T MPUHIMM paOOTHl TPOHHOTO YCHITUTENIS] Ha TPUMEpPE PEasIbHOTO YCTPOWCTBA
Ha puc. 81 u puc. 82.

Onucanne (pyHKIMOHUPOBAHUS TPOHHOTO YCHIIUTEA:

— CHM3Y Ha TPOHHBII YCHIIUTEIb BO3/ICHCTBYIOT HU3KOYACTOTHBIE BOJIHBI F1; OHM MOryT ciiefio-
BaTh OT PHOOs BOJH, OT CHJILHOM SHEPreTHKU MECTa, OT CHIIBHOM CECMUKM C HaJTMYMEeM Pe30HaH-

Puc. 82
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coB Illymana B 3ByKOBOM Jiuarna3oHe (JeKTpoMarHuTHbIe pe3oHaHchl lllymaHa BBI3BIBAIOT yIIpyrHe
BOJIHBI B 3eMJIe C paBHOW YaCTOTOM); OT MOJISI TUPaMU/L, TiepeaaBaeMoro 4yepe3 BOIHbIE TOTOKH U JIp.;

— B o0nactH a1 TpyOa cy)aercsi, 3Ta 00J1acTh aHATIOTMYHAS TMPAMUJIE, CYKHUBAIOIIEHCS KBEPXY,
31€Ch MTPOUCXOIUT KOHIIEHTPAIIMsI 3BYKOBOTO TIOJIS, aMILTUTYIA €r0 BO3pAcTaeT MPOMOPIMOHAIBHO
OTHOIIIEHUIO JUAMETPOB CHU3Y U BBEPXY;

— B 00JIaCTH ap MPOUCXOIUT paCIIMPEeHHe TOJIOCHI MPOITyCKaHMWsI, 3TO O3HAYaeT, YTo 3a CYET
TUIABHOTO YBEJIMUEHHUSI JMaMeTpa BOSMOKHBI PE30HAHCHI TIPH COBMAJIEHUH OTJEIbHBIX YaCTOT BHEII-
HETO TOJISl C PACUETHBIMM YaCTOTAMU Ha Pa3HBIX IMAMETPax;

— B 00J1aCTH a3 TIPOMCXOMT COITIACOBAHMUE C YCTPOWCTBOM, Ha KOTOPOE BO3/ICHCTBYET TPOHHBIN
YCUJTUTE]Tb.
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JlonoHUTEdbHbIE BO3MOKHOCTH BaXKPbI:
ycuJieHHe MbICJel, Teopusi Ajekcanapa MaraHueBa

AHaJIOTUs ¢ TOPCUOHHBIMHU TTOJISIMU BaKPbl, OTKpbITas I'. . [IunoBeiM, — MposiBJIEHUE JIMIITb
OJIHOTO U3 HECKOJIbKKX cBOMCTB Baikphl. ITo Teopun IIunosa, ananorusi opMbl TOPCHOHHOTO
110JIs1 M (POPMBI BaZIZKPbI — 3TO OCHOBA BO3MOKHOCTH YePIAHUSA IHEPIruM U3 OKPYKAIOLIero
mMupa. VIHoria roBopsIT, 4To 3Ta SHEPrusi M3 OKPYXKAIoIIeH cpeabl OeCKOHeUHa, HO OyJIeM OCTOPOKHBI
¢ popmyaupoBKamu!

Bo3moxkHOCTh M13MEHATH Beca MaTepuu 110 Teopur Mata Ctpecciiepa — BTOpoe MOJIE3HOE CBOM-
CTBO.

Ho u 310 emie He Bce. [I7151 TEeMBbI TEXHOJIOTUH, HATIPUMEP, JJIs1 TOJIMTOHAJIBHON KJIAJKU BaXKHO
BO3/ICIICTBME Ha KaMHHM W OJOKM 3TOH KJIQJKH, Ha pa3MsArdeHue Marepuajia U NpPUBEICHUE €ro
B HUCXOfIHOE cocTosiHue. Kpome Toro, BaskHO BHEILIHEE yIpaB/IeHUE WK BHEIIIHEE BO3JECTBHUE Bal-
KPOWU.

ABTOp B CBOMX KHHUTaX HEOJHOKPATHO MHCal O CBOMCTBE MHOTO(YHKIIMOHATIBHOCTH, XapakK-
TEpHOE 1J1s1 TEXHOJIOTMI APEBHUX LUBWIM3ALMI. DTO CBOMCTBO MHOTO()YHKIIHOHAJIBHOCTH, KaK
HeJIb3s Jyulle, IPOsIBJsAETCS B BalKpax.

Terepp TonpoOyemM chOpMYIMPOBaTh MHOTO(MDYHKIIMOHAJBHBIE CBOWCTBA TEXHOJIOTHIA
C UCTOJIb30BAHUEM BaJl)KPbI:

— BHEUIHEE BO3/ICHCTBUE 3BYKOBBIMH, B TOM UHUCJIE U YJIbTPa3ByKOBBIMU IOJISIMU, HA BaXKpY;

— BOCIIPUMMYMBOCTb Ba/IKPbl HA BO3JECUCTBUE BHEIIHUX IOJIEN;

— YCUJIEHUE BaJ)KPO¥ 3BYKOBBIX TOJIEH;

— yCHJIeHHe Ba/IPKPOH 1oJiel, NOChLIaeMbIX YeJJ0BEKOM (onepaTropom);

— pe30HaHCHbIC CBOMCTBA U BO30YKIeHHE COOCTBEHHBIX TOJIEH B BAIKPE;

— nepeaaya moJieii Ha paccTosinie B He00X0UMYIO 00J1aCTh ;

— BO30YKJIeHhe COOCTBEHHBIX PE30HAHCHBIX YacTOT;

— BO30YK/IeHHE YIbTPa3BYKOBBIX U3JTyUSHUN;

— (popMupoBaHue 3JIEKTPOMArHUTHBIX MOJIEeH;

— BO3HMKHOBEHHME BUXPEBBIX WJIM TOPCUOHHBIX IOJIEH;

— CO3/1aHKe PEXUMOB pabOTHI, MTPUBOASAIIMX K YMEHBILICHHUIO Beca B OJIOKaX KJIAIKHU;

— CO3/1aHKE PEKUMOB padOTHI, TPUBOASIIMX K TAKAUM BUXPEBBIM (TOPCHOHHBIM) TOJISIM, KOTO-
pble pa3MAryalT MaTepual;

— CO3[IaHHE PEeKMMOB PaOOTHI, TPUBOASIIMM MaTepuas KaaKu B MCXOJHOE COCTOSTHHE TOCIIe
pasMsAryeHus.

WTtak, 1Ba M3 3THX CBOWCTB yKe ObUIM PacCMOTPEHBI: CO3JaHME TOPCHOHHBIX TOJIEH BHYTPH
camoit Bajzkpbl (o teopuu I'. W. Illunosa), a Tak:ke BO3MOKHOCTb YMEHBIIEHUsI Beca 110 BEpCUU
Buxpeil (o teopun Mara Ctpeccnepa).

Tenepb aBTOp Mpeasaraer clieayoliee CBOMCTBO U3 0OIIero MHOrO(yHKIIMOHAJIBHOTO MPOSIB-
JieHus1. JTO yCHJIeHHe BHEIIHNX 3BYKOBbBIX BOJIH, B TOM YHCJe YCHJIeHHe MbICJIell.

Briepsbie naeio ycusieHus Mpiciiei Bbickasain Biagumup Amkapaus no TpOHHBIM YCHIIMTENSAM
B npeBHeM Erunte. [dasee sty uaeio pa3sui Asnekcanap MatanieB u chopMyIupoBai Uae0 TPOH-
HOT'O YCUJIUTENIsI — pucC. 82.

Ycunenue 3ByKOBBIX BOJIH MPOUCXOAUT CIIEAYIONIMM 00pa3oM. ABTOpP MOKa3bIBAaeT MPHUHIIUI
padoTHl TPOHHOT'O YCHIJIUTENIS Ha MPHMEpe PeasIbHOTO YCTPOMCTBA Ha pHc. 82.
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Puc. 83

Puc. 83. Emre BapuaHT TpoHHOU TPYyOH [133]
Eme omHa hopMa TpOHHOM TPYOBI — yCHIIUTEJIS, IIOKa3aHa Ha puc. 83.
Terepb cpaBHIM (hOPMY BaJIKPBl M TPOHHOM YCHITUTETBHON TPYOBI.
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Puc. 84

Puc. 84. U3 Teopru Anekcannpa MarannieBa. CpaBHeHre (hOpMbI BaIKpPHI (CieBa) U TPyObI
TPOHHOI'O YCWJIMTENA (CpaBa)
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Puc. 85

Puc. 85. U3 teopun Anekcannpa MatanneBa. CpaBHeHre (pOpMbl BaJIKPbI U TPYObI TPOHHOTO
yCUIIUTES
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Kaxk BugHO 13 cpaBHeHMs (hOPMBI BJIKPBI U TPYOBI YCUIITUTENSI MBIC/IEH (TPOHHOTO YCHITUTES
B ApeBHeM Erunte), 3111 popmbl oxoxu. Takum 00pa3oM, MOXKHO CIIesIaTh BHIBOJ O TOM, YTO Ba-
’Kpa BbINOJHAET (DYHKIHH YCHJIUTEJsI MbICJell NN yCHINTeJIsI 3BYKOBBIX KoJle0aHuil. D1a
ujies OATBEPKAAETCS MHOTMMH HCTOUHUKAMU JIUTEPATYPbI O BAJKPE, padOTaIOIIEH OT MBIC/IU YeJIo-
BEKA WU OT €r0 IICUXUYECKOI SHEPTUu.

371ech aBTOp JIOJDKEH clienaTh naysy. A mouyemy ke ceiiyac He MOTYT aKTHBHU3HPOBATH
BaJzKpy? Uto, BHyTpeHHocTH yKpanu? Ho onu ectb B Kaupckom mysee! [Touemy He roripodoBasm?
Tenepb camoe Bpemsl CKa3aTh O BPEMEHM CO3/1aHUs BaJKpbl. ErMNTONIOrM NUIYT O BpEMEHH, COTIO-
CTaBUMBIM ¢ cozgaHueM nupamuj ['u3sl. Ho Bpemst co3panus sTux nupamu, odpuiimaibHoe 2,5 —
3 ThICSYM JIET Ha3aJ, Heo(pUIIMAIbHOE, MHEHHE YUYeHbIX — Oomee 10 — 12,5 Thicsad JieT. DTOT BLIBOJ
cliesiaH Mo MHOTMM (DaKTopaMm, B TOM 4YHcJIe, 1o 3po3un Ha CuHKce.

ABTOp B cBOe# KHure [ 1] m1can 0 MHOIMX BUIHBIX YUEHBIX, CYUTAIOLINX, YTO BO3pACT MUPAMU/L
6onee 10 Tricsium net. [lomyyaercs, 4To M Bagkpa co3aBayiach B 3T0 ke Bpems. EcTb yTBepkaeHus
O TOM, YTO OHa CO3/IaHa aTIaHTaMu WK runepoopeiiaMu. O BOZMOXHOCTSAX STHUX JIOAEH MUcaIn
Snarap Keiicu no ceoum BuieHUAM, [11aToH u gpyrue Benukue ¢puinocodsl. ATIaHTHI MOTJIM IIepe-
JIaBaTh MBICJIH HA paccTosinie u o0Jaaau Tejaenarueii. CiegoBarejbHO, HX BO3MOXKHO-
cTH ObLIN cOBepIeHHO ApYruMu. OHH MOIJIN CBOOOHO AaKTHBHPOBATH Ba/XKPY .

OpnHako cymiecTByeT npeanoyiokeHus o Oojiee paHHEM M TAMHCTBEHHOM BO3HUKHOBEHUM Ba/l-
Kpbl. [locMoTpUTE HA HACKaJIBHBI PUCYHOK — pHc. 67. Ha HEM noka3aHbl HECKOJIBKO BaJIKp U MPH-
miesbLbl. OTCI0Aa MOXKHO CAEaTh IPEAIOI0KEHHE O CO3JaHUM Ba/I’KPbI B IPYroil, Heu3BeCTHOM
IUBHJIM3ALMM ¥ JOCTABKY MEPBBIX SK3EMILUISIPOB Ha HaIlly TUIaHeTy. Bajkpy HEoOX0qMMO aKTHBU-
pOBaTh.

Cuna BaKpsl 3aBUCUT OT CWJIBI aKTUBUPYIOILEr0 MHAMBUAYYMa. Bamkpa — 3T0 MoIHen-
mee opy:kue. B uHIuiickux Mugax OrnucbBaeTCsI MHOKECTBO OMTB, B KOTOPBIX TPUMEHSIITU BAIKPY.
[TpuHuMn AefcTBUA BaJXpbl TOYHO HE W3BECTEH, HO €CTh MPEIIIONIOKEHHNE, UTO SHEPIUs YeJIOBEKa
TocJie TOro, Kak OHa momnagaeT B Bamxkpy, co34aéT pe3oHaHC, KOTOPBIH BHICBOOOKIAET dHEP-
rUI0, 3aKJII0YEHHYIO B MaTePHH, 3aTeM 3Ta SHePrusi KOHIEeHTPUPYeTCS U BHICTPeJIHBACTCS
U3 Ba/’KpBbl.

MomHocTh BaJ:Kpbl 3aBHCHT OT KOJHYECTBA SHEPIruN y TOro, KTo0 eé HCIoJib3yeT,
MO3TOMY, YTOOBI €€ aKTUBHPOBATh, HY’KHO ObLJIO B HaUaJsle BIOXKUTH B HEE CBOIO HEprui0. B nnaunii-
CKMX TpaKTaTax IMUILIETCs, YTO BAJKPbl ObUIM pa3HbIE IO MOIIHOCTA OT OYEHb MOIIHBIX /IO CAMBIX
MIPOCTHIX, KOTOPHIMU MOTJI TOJTb30BAThCS OOBIYHBIE JTIOAU. Biinke Bcero K pasrajike TallHbI BaJIKPbI
nogomen Hukona Tecna co31aB yHUKAIbHBIN PE30HAHCHBIN TeHepaToOp, KOTOPBIA FeHEPUPOBAT TOK
Harpsik€HUEM B HECKOJIbKO MWITMOHOB BOJIBT X MOT U3JTy4aTh MOJIHUM.

Ho ne Tonbko Boru ucnonb3oBasiv Bagkpy kak opyxue, HO U joay. Onucanye 3Toro MoxHO
HaWTH B SMM4YecKkoM 3moce Maxabxapare. [TociencTBist MaccoBOro puMeHeHHsI BaJKPbl TIOMCTUHE
yXacaioT Tak, BO BpeMs (puHaIbHON OuTBH Mesxay KaypaBamu u [TannaBamu, KoTopast pon30IILIa
okosio 5000 TeICSY JIeT Ha3aq v JTuiach 18 gHel moru6io orpoMHOE YHCIIO BOMHOB.

esio B TOM, 4YTO CHWJIAa BA/’KpPbl HANPSAMYIO 3aBHCHT OT JYXOBHOIl CHJIbI YeJIOBeKa
U JIIOJM JieJ1asi OYE€Hb CUJIbHBIE BAJKPBI [0 YepTekaM APEBHUX, IPOCTO HE MOIVIM UX aKTUBUPOBATb.

Ho Bamxkpa npumeHsiach He TOJBKO ISl pa3pylleHus], HO U AJIsi MUPHBIX 1IeJIel CUMTaeTcs,
YTO NP MOMOIIH BA/XKPbI 00TECHIBAJIU rOPb, CTPOUJIN ABOPIbI, IEPEHOCHJIN MACCHBHbIE
IJILIOBI.

Cormnacno nerenne, ogHaxasl 6or MHapa, pasroBapusas ¢ byanoit lllakessMyHu, ObUT BbIBE/IEH
u3 cedsl ero CIOKOMCTBHEM, M BHIXBATUII CBOIO BAJIKPY, B KOTOPOH OBLTIO ThICSYA CITUII, U HABEN €€
Ha Hero, HO Bynna ITlakbsMyHM BBITSIHYJT PYKY U THICSTYM CIIUI] TIEPETIeIMCh MEK1y COOOM, mpeBpa-
THJIMCh B JIoTOC. Tak nosiBuiIach pa3HOBUAHOCTh Bakpbl KOTOpas UCIOIb30BaJIa CUITy HE JUIs pa3-
pYyILLEHMS, a 1) CO3UIAHMS.

N3o06paskeHrst BaJKphI MOMAIAI0TCS Jake Ha meTporiudax — puc. 67.
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JlpeBHME JTIOOU SIBHO BHUJEIU B 3TOM MpeAMeTe OpyXue. ITO He Iuiof (paHTa3ui XyIOKHU-
KOB, KOTOpbIE HE YMEJM PUCOBATh MOJIHUIO. DTO HEYTO, YTO OHU BUJEIU. TO, 4TO 3TO OpyKHE, SICHO
13 ONMCaHUs TpUMeHeHus. boru Moriu nopaxarbs BparoB Kak JMHEHHBIMUA MOJTHUSIMU, TaK U METAIN
«OTHEeHHBIE mapbl». OH MOT OBITH TaKXke U MHCTpyMeHTOM. Harpumep pesxymmm, Bpoae Oypa.

WNupopmaryis U3 COBpeMEHHBIX CI10Bapeil U SHIMKJIONEINN:

— BaJKpa — KOPOTKUI METAJNIMUECKUI ke3J1, UMEIOIIMI CUMBOJIMYECKYIO aHAJIOTHIO C ajiMa-
30M — MOKET pe3arh UTO YIrOIHO, HO He caM ceOsl — ¥ ¢ MOJTHUEH — HeMpeoaonMmasi Cuia;

— BaJIKpa CUMBOJI BJIaCTU Bynjpl Hajl 37bIMU JyXamH.

Ecmum nmocmMoTpeTh MOHETBl pa3HbIX CTpaH CpPeIU3EMHOMOPCKOIO PErnoHa € JaTUPOBKOW
ot 500 go 200 sieT 70 H. 3., TO HA BCEX MOHETKAX XOPOIIO BUJHO MOJHMIO-BAIKPY. TaKuX MOHET
OYEHb U OYEHb MHOTO. A 3HAYMT, B IPEBHEM MHPE BCE MPEKPACHO 3HAJIU, YTO ITO TAKOE U MOHUMAIIN
3HAUYEHUE ITOro MpeaMeTa.
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Bo3aeiicTBue Ha YaKpbl

Icu-TexHonorny cBA3BIBAIOT C BO3AEUCTBUEM Ha MO3T yesioBeka. Ha camom fienie, Mo3r siBJIs-
eTCsl JIMIIb OJHOM M3 HeCKOJbKHX YaKP 4YeJ0BeKa, Ha KOTOpble BO3MOKHO BO3/IeliCTBHe.
Yakpel U3BECTHBI OUEHDb JABHO. B TEOpHM 1 TPAKTHKE HOTH MOCTOSIHHO YKa3bIBAIOTCS YaKPBbl, HA KOTO-
pble HEOOXOAMMO BO3/IEHCTBOBATH. 3/1€Ch CIIEAYET COCNaThCs Ha UccienoBanus K. T. H. T. TpeTbsko-
BOIl.

T. B. TperbsikoBa, K.T.H. [74]. IIcuXOoTpOHHBII TEPPOP — ITO UCTIOIIB30BAHUE OPYKUS U ITPE-
METOB U3JTyYaloOIIero TUMa, ONOXUMHUYECKUX (OAKTEPUOTIOTMUECKHX) CPEICTB C TPUMEHEHHEM arlla-
paTypHO-KOMITBIOTEPHBIX TEXHOJIOTUI 11 CKPBITHOTO JIMCTAHLIMOHHOTO YIIPABJIEHUsI MOBEAECHUEM,
(usnonorret 1 3A0pOBbEM JIIOICH B MPUBBIYHON JJIs1 HUX OBITOBBIX YCIIOBHUSIX. Y3KaCHOM peasibHO-
CTBIO CETOJHSIIHErO JIHs SIBJISAETCS IICUXOTPOHHBIA TEPPOP MUPHBIX TPak/aH pa3HbIX CTPaH, BEly-
LIUICS MUPOBOW TICUXOTPOHHON Maduel, HyJEeBOM BJIACTBIO C UCMOJIB30BAHUEM IICUXOTPOHHOTO
(mcuxopU3nMIecKoro, He JIETAJIBHOTO, MCU-0opyXkusi) opyxus. Kak nokazana 1-as mexayHapogHas
KondepeHtms mpoTus rcu-opyxusi, o0Ho moMUMo Poccun pazpabdatsiBaercs v ucrionbdyercs B CLIA,
I'epmanuu, Uzpaune, Iakucrane, CesepHoit Kopee u B apyrux crpanax. Kpome storo, ncuxo-
TPOHHBIE TEXHOJIOTUU MCHOJIB3YIOTCS JUIsl AUCTAHIIMOHHOTO YOWICTBA M CKJIOHEHUIO K CaMOYyOWii-
CTBY, OPTraHM3aLlMM aBapUil, yMBIIUIEHHOTO TIOBPEKIEHHS JIEKTPO U PAJUOJIEKTPOHHBIX YCTPOICTB
u obopynoBanusl. «[IpHHIIUN AUCTAHIIMOHHOTO BO3/ICHCTBHS HAa YeJIOBEKa TICUXOTPOHHOTO reHepa-
TOpa OCHOBAH Ha Pe30HaHCe YaCTOTHBIX XapPaKTePUCTHK YeJIOBeYeCKHX OPraHoB — cepana,
Noyek, neyeHu, Mo3ra. Kaxplil yesoBeyeckuii OpraH MMEET CBOI0 YaCTOTHYIO XapaKTEPUCTHKY.
W ecnu Ha TOM ke yacTOTE HAa HEr0 BO3/EHCTBOBATH IEKTPOMATHUTHBIM M3Ty4YE€HUEM, TO OpraH
BXOJUT B PE30HAHC, B pPe3y/IbTaTe YEro MpOsIBIISETCS WM OCTpasi cepAeyHasi HeA0CTaTOUYHOCTb, WK
MOYeYHasl, UM HealeKBaTHOCTb MIOBE/ICHHUS.

Takum o6pazom, T. TpeTbsikoBa yKka3biBaeT Ha BO3JEHUCTBUE MPH TICU-TEXHOJIOTUSX HA CEpile,
MIOYKH, NIeYeHb, MO3I. Bce ykazaHHble opranbl BXOAST B lepeyeHb YaKp .

CHAKRA NOTE

Crown

Brow

Throat

Upper Heart
* Heart
Lower Heart

Solar Plexus

Sacral

Puc. 86

Puc. 86. Ykazanue yakp opranusma u ux yactor [134]

Ha puc. 86, puc. 58, puc. 86, puc. 87, puc. 59 nokazaHbl Yakpbl YeJIOBEKA.
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Kaxoil yakpe cOOTBETCTBYET CTPOrO OIpeAeeHHass OCHOBHAs 4acTOTa U rapMoHuKU. [Tpu
3TOM IAPMOHUKHM BCET/Ia MEHBILIE 110 aMIUIMTYIE. YaKkphl — 3TO OCHOBOIIOJIArAIOIIKE, ITIABHBIE MECTa
B OpraHU3Me, KOTOPbIM CBOMCTBEHHBI CTPOrO OIpelesieHHble (DYHKIMM, U KOTOPbIE PEryJUpyIOT

COCTOsIHME Bcero opranusmMa. Kakaas yakpa uzaydaeTr BOJIHbBI CTPOTO OIpe/IeIeHHON YaCcTOTHI B TIpe-
aenax:

— o1 432 I'm o 768 ' — puc. 86,
—ot 285 I'y 1o 852 ' — puc. 87,
— ot 396 1o 852 I'i1 — puc. 90.

- i " = e Anbpa-vyakpa
: A e e 7. Caxacpapa....(852 2u)
SR e B o G 6. AGKHA..crveenna (7T 21)
A - # -,—;{%.;* —= =y NpuyuHHaA Yakpa
} £ 5. Buwygxa.......(639 2u)

& Yakpa Tumyca

(&) 4. AWaxaTa.........(528 2u)
Yakpa Auapazmbl

L2 3. MaHunypa......(417 2u)
—~ @ Touxa Xapa

I~ @ 2. CeagxucTana (396 2u)
— @ 1. Mynagxapa.....(285 2u)
Omeza-vakpa

Puc. 87

Puc. 87. Yakpsl uesnoBeka u UX 4actoTsl 1o jureparype [135]

UeM BbIIIIE PACMIONIOKEHHE YaKPhl B OpraHu3Me, TeM OoJIblle e€ 4acToTa.

I'naBHOE, 3TO ABYCTOpPOHHEE BO3JEHCTBHE. DTO O3HAYAET, YTO MOXKHO U3BHE BO3JEHCTBOBAThH

HA YaKpy C YacTOTOW, COOTBETCTBYIOILEH €€ MOJI0KEHUI0, TOrAA MPOU30MIET BO3CHCTBUE HA CTPOTO
orpezeneHHble oprabl. OOpaTHOE AEHCTBHE — U3TyYeHUE YaKPhl.
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Puc. 88

Puc. 88. Yakpsi [136]

OTH UeHTpbl (POPMHUPYIOT KOOPAMHHPYIOIIYIO CETh, KOTOpas yYHpaBJisieT CJOKHeHmen
CHCTEMO¥, 00'beJMHSAIOIE Pa3yM H TeJIO.

Yakpsl 1 UX CTpOeHUE U (PYHKITMOHUPOBAHUE OMMCAHBI OBLTU 1 HAIIIMMU MPEIKaMU, BO MHOTUX
CBSIIIIEHHBIX MMMCAHUAX €CTh YIIOMUHAHUS U OTTOJIOCKU MH(OPMAITNU O HUX. 3HAHUS O CJIABSIHCKOM
cHCTeMe YaKp IepefaBaIMCh U3 MOKOJIEHUs B IIOKOJIEHUE CHavasla ToNbKO IlocBemE€nubiMu 1
MIPOCBEIIEHHBIX, ObUIM CaKpaJIbHBIMU, 3aIIM()POBAHHBIMH M CKPBITHIMHU B MU(ax 1 oOpaszax, TO
€CTh paHee TU 3HaHUS ObUIM SK30TEPUUECKUMHU.

Yakpel HEPa3pBHIBHO CBA3aHbl C TEOPUEW U MPAKTUKOM HOTH, IO3TOMY T€, KTO 3aHUMAIOTCS
HOroM y’ke ycresu He TOJIbKO YCIIbIIIATh MHOTO MH(OPMAIIMK O YaKpax, HO Takke U Ha cebe UX Mpo-
YyBCTBOBAaTh M UX padoTy UCTbITaTh. Hayka 1 MeuIIMHa Takke yKe 3asBUJIa O HATMYMH y YeI0BeKa
qakp, OoJsiee TOro, yxke ecTh MpUOOPHI U J1aXe CIEIUATbHBIN annapaT, KOTOPbIA MOXET Jienarh (poTo
aypbl U Yakp.

B trGerckoil MeauIuHe OrpOMHOE BHUMAHUE YAGISIETCS TAKOMY METO/Y JIeYeHHsI, KaK BOCCTa-
HOBJICHUE SHEPreTUUECKUX KaHAJIOB U (DYHKLIMM YaKp YeJIOBeKa.

INouemy Tak BaskHBI 3HaHUSI O Yakpax? — [loTomy, 4TO CTOMT 3a0JIOKMPOBATH BCETO OIHY
U3 CEMM OCHOBHBIX YaKp — cpa3y ke OTpearupyor Aylla 1 TeJo, KCTaTU Ha 9TOM YYEHUH ITOCTPOEHa
TpaauiuoHHas MeauiiHa IpesHeit Muauu.

Yakpel (pOpMUPYIOT KOOPIMHMUPYIOLIYIO CETh, KOTOPasi YIpPaBJIsSIET CIOKHEUIIEW CUCTEMOM,
o0 bequHsIIONIE pa3yM u Tedo. OT UHCTUHKTOB [0 CO3HATENbHO CIUIAHUPOBAHHBIX CTpATErui,
OT SMOLMI IO TPOU3BEAECHUI UCKYCCTBA — BCE 9TO 3aBUCHUT OT YaKp, BEAYIIMX IPOrpamMm, KOTOpbIE
HAITpaBJISIIOT HALLY KU3Hb, JIIOOOBb, 00yUEHUE U BIOXHOBEHUE.
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PA
AYXOBHbBIN

AYXOBHBIN
Mpak
3MEA

Puc. 89

Puc. 89. CnapsiHckas cuctema yakp [136]
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639
528 | N\

417

396
S
Puc. 90

Puc. 90. Yacrots yakp uenoBeka B ['epiiax [137]

ABTOp Hares 60JbII0e KOJIMIeCTBO UCTOUHUKOB C YKa3aHUEM YaKp U UX YacToT. BenmndynHbl
YacTOT pa3Hble, HEOOXOAUMO PAcCUUTATh CpeHee 3HaueHre. KpoMe Toro, B HEKOTOPBIX UCTOYHUKAX
JIQI0TCS TAPMOHNKH U MO/Ibl OCHOBHOM YaCTOThI, T.€. YBEJIMUCHHbIC B 2 WK 4 pa3a, Uid yMEeHb-
IIEHHBIE B 2 pa3a.

Ntak, paccMOTpUM ycpeHEeHHbIE 3HAYEHNSI YACTOThI YaKPbl, HAlJIEHHbIE aBTOPOM.

Yakpa Hajg roaosoii, Crown — 768; 852; 963; 972; 863; 864; 963 I'1, eiie ykazaHbl rapMo-
HUKU U Mofbl: 243, 486, 108; 216; 432; 216; 432; 240 I'u. Cpeanee 3HaYeHMe MO IJIABHOU YacToOTe
(1 rapmonuke) — 892 I'i.

Yakpa Ha a0y, me:xay oposeit, 3-it ra3, 3 Eye — 720; 741; 741; 864; 576; 1155 'y emme
yKa3aHbl TApMOHUKU U Mofbl — 144; 216; 288; 432; 144; 268 T'. CpeaHee 3HaueHue MO IJIaBHOM
yacrore (1 rapmonuke) — 799 I'n.

Yakpa Ha ropJie, me:kay VI u VII meitnbimun nozBonkamu, Throat — 672; 741; 639; 639;
768; 729; 768; 852; 639 I'ny, eme yka3blBalOT rapMOHUKU U Mobl: 192; 192; 384; 384; 192; 384;
159T'u. Cpennee 3HaueHue 1o riaBHOM yactore — 716 I'm.
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Yakpa B cepaeunom ciuierennu, Heart — 639; 624; 528; 528; 729; 512; 639 I'u. Emig yka-
3bIBAIOTCS] TAPMOHUKHU U Mojibl: 182; 256; 364 T'i. Cpennee 3HaueHue 1o riaBHoM vyactote (1 rapmo-
Huke) — 600 I'o.

Yakpa B COJHEUHOM CILIETEHHH, Me:Kay 2 B 3 no3BOHKamu, Solar Plexus — 528; 528;
417; 417; 648; 726; 528; 728 I'u. Eme yka3piBaloTcst rapMOHUKU U Mofbl: 162; 324; 181; 364; 182;
364 I'n. Cpennee 3HaueHue 1o riaaBHou yactote (1 rapmonuke) — 565 I'u.

Yakpa Mexk/1y BepXHIM KpaeM JIOO0BOH KOCTH U mynkoMm, Sacral — 417; 480; 396; 396;
288;305;303;417;396 I'l. Em€ ykasbiBatoTcsi rapMOHUKY U MObI: 1445 152; 198; 1212 I'u. Cpeanee
3Ha4YeHMe 1o raBHol vactote (1 rapmonuke) — 377,5 I'n.

Yakpa B NpOMe:KHOCTH, B HaUYaJIe MOJOBbIX Opranos, Root — 396; 432; 285; 285; 256;
229;228;396; 285 I'ni. Eg ykaszpiBaiorcst rapMOHUKU U Mofibl: 128;512; 114;457;456;912; 142 T,
Cpennee 3HaueHue no miaBHoi yacrore (1 rapmonuke) — 310 I,

Tenepb paccMOTpUM, KaK NPeACTABJISIN YaKkpsbl B apTedakrax apeBHero Erunra.

Ha puc. 91 ykazansl 22 yakpsl yenoBeka B apredakrax apeBHero Erumnra. B coBpemeHHOM
MUpPE OTPaKaIOT MEHbIIIee YUCI0 Yakp — ot 6 10 11.

Ha puc. 86 nokazansl 9 yakp no sureparype [134]. Ha puc. 87 nokaszansl 11 yakp no surepa-
type [135], Ha puc. 90 — 6 yakp [137].

Puc. 91

Puc. 91. Yakpel opranusma (cieBa) B apeBHeerunerckon gppecke [118]

JlpeBHUE co3aTe TEXHOJIOTUI TPAKTUYECKH 110 BCEM BOIPOCAM AAIOT HaM MOACKa3KU. [
Yero HyXKHbl TaKMe BBICOKHE KOpOHBI (papaonam? Iloackasku, yKazaHHbE B U300pakeHUSIX, JAIOT
HaM OTBET. DTU KOPOHBI YJIABJIMBAIOT HEYTO TAaKOE, HA3BAaHUE KOTOPOMY OHHU HE JJAl0T, KOTOPOE BO3-
JEWCTBYET Ha YaKpbl OPraHu3Ma. 3/1eCh yKa3aHbl 22 YaKphl.

O B03/€eliCTBUH Ha YAaKPbl HAM JAI0T MOJCKA3KH B JPEeBHUX ernneTcKux ppeckax —
puc. 91 u puc. 92.
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Puc. 92

Puc. 92. [loackaska u3 gpesHeerunerckoit ppecku [118]. Yakpsl, ux Bcero 22

Oo6o03HaueHus: 1 — HIKHSS 00IacTh YeloBeKa, 2 — cpefiHssi 00JacTh YeloBeKa, 3 — BepXHsis
o0JacTh YesioBeKa; 4 — rojioBa; 5 — CIUTIOCHYTas iapooOpas3Hast (popma (KOpOHBI); 6 — YaKpbl, BCETO
22; 7 — 3MeMeHT HaCTPOWKHU; 8 — ke3J yac, MPUBOISIIUN Iapoodpa3Hyo (pOpMy K pe30HAHCHBIM
MpoLIeCCaM.

dopma Haj TONOBOM — CIUTIOCHYTHIH I1ap. CIUIIOCHYTBIN ¢eJIaH It TOro, 4Toobl ¢hop-
MHPOBATh CIIEKTP YaCTOT, KOTOPbIe BO3eCTBYIOT Ha 22 yakphl YeJioBeka. Kaxnas u3 yakp
MMEET CBOIO PE30HAHCHYIO YacTOTYy.

Kpome Toro, Ham, OyayImum MOKOJIEHUSIM, JaeTcsl MOACKa3Ka Mo YIABIMBAHUIO MOJIEH U Mpo-
BEPKM HACTPOWKM B PE30HAHC — 3a CUET KaTYIIKHU, HAMOTAHHOM Ha KOJBIIO, U TIOKA3aHHOW ClieBa
CHU3Y M 32 CUET Ke3J1a, BBI3bIBAIOIIETO HYXKHBIE IPOLIECCHI B TOJIOBE. DTOT €371 OKa3aH TaKXke ClieBa
Y MMeeT CBEepXy 3arud B CTOPOHY IIapa WM KOPOHBI.
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Puc. 93

Puc. 93. Yakpsi — ¢ nieBoii ctopons! [139]
Ha puc. 93 He mpocTo n300pakeHbl Yakpbl, HO MOKA3aHO, K KAKOW YacTH Tejia OHU MPHHA/LIe-
*kat. Hanpumep, k BepxHel yactu Tesna otHocATes 14 yakp.
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JUEETOF TR

Puc 94
Puc. 94. CneBa u cnipaBa — 4akpsl [140]

AHaJIOTMYHO, PacojioKeHUEe YaKp B ONpeesIeHHOW YacTy Tea, MoKa3aHo Ha puc. 94 ciea
u crpasa. Cepxy noka3aHo CoJiHIle — UCTOYHUK SHEPIUU.
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W3BecTHO pacnoyiokeHre Yakp B COOTBETCTBHH ¢ MpaBuiioM jiepea Cedupot — puc. 95 u puc.
— 3TO PACIIOJIOKEHUE TUIAHET 110 CXeMe, TIOKa3aHHOW Ha PHC.

Puc. 95. lepeso Cedupor [141]

A. Maranues. «HCI/IXOTPOHI/IKa — YIIpaBJI€HUE CO3HAHNEM, CPABHCHUEC C TEXHOJIOTUAMU JPEBHUX I.lI/IBPIIII/I3ElHI/Iﬁ>>

96. Cedupor
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Puc. 96

Puc. 96. Yakpel, pacnionoxeHHsle B coorBeTcTBUM ¢ Cecpupor [142]

BrIiBoabI:

— OYEHb YaCTO MUILYT O TOM, YTO IICU-TEXHOJIOTY 3aTParuBaloT MO3I YEJIOBEKA, HA CAMOM JIeJIe,
MO3TI SIBJISIETCSI TOJIBKO OJITHOM U3 YaKp YeJIOBEKa;

— IICU-TEXHOJIOTMM MOTYT BKJIIOYAaTh B ceOs1 BO3/IEMCTBUE HA YaKpPbl, OIHY WM HECKOJIBKO;

— Yakpsl SABJIAIOTCS HEOTHEMJIEMOM YaCThIO yUEHUS HOTH;

— B apredakTax ApeBHUX IIMBUIM3ALMIA, HATTpUMep, IpeBHero Erunta, n3oOpaxkaercs Oonbiioe
KOJIMYECTBO Yakp — OT 14 10 25, Hanbosee 4acTo MmoKa3aHbl 22 Yakphl;

— B JpeBHUX apTedaKkTax OKa3aHO, YTO HAa YaKpbl BO3EICTBYET o€, (POPMUPYEMOE B CILTIOC-
HYTOM IlIape HaJl FOJIOBOM (MJIM B KOPOHE B BUJIE CILTIOCHYTOTO I1Iapa), IPH 3TOM CIUIKCHYTBIH c/1e-
JIaH JJIs TOTO, YTOOBI (hOPMUPOBATH CIIEKTP YaCTOT, KOTOPbIE BO3AEICTBYIOT Ha 22 YaKPbI
YeJI0BeKa;

— Kax/Jas U3 4Yakp MMEeT CBOI0 PE30HAHCHYIO YacTOTY.

— KpOMe TOro, HaMm, OyAyIIM TIOKOJIEHUSIM, IAeTCs MOJICKA3Ka IO YJIABIMBAHUIO MOJIEH U Mpo-
BEPKHU HACTPOMKHU B PE30HAHC — 32 CUET KaTyIIKM, HAMOTAaHHOM Ha KOJIbLIO, U MOKa3aHHOI cjeBa
CHM3Y U 32 CUET 5K€3J1a, BBI3bIBAIOLLIETO HYKHBIE IIPOLIECCHI B TOJIOBE; ITOT 5KE3J1 [IOKA3aH TaKXke CJIeBa
Y MeeT CBEepXY 3arud B CTOPOHY 11apa MUJIM KOPOHBI;
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— IJIaBHOE, B JIPEBHUX apTedakTax yKa3aHo, TO BO3MOXHO BO3/ICHCTBOBATh HAa YaKphl Yello-
BEKa C LIEJIbI0 JOCTHMKEHMS yCIexa, MPU3HaK ycnexa B JpeBHeM Erunte — 310 CUMBOJ — KYK; BO3-
IefCTBIE MOXET OBITh IIPOMCXOIUTH OT PE30HAHCHBIX 0OBEMOB, KOTOPbIE, B CBOIO OYepe/lb, 3aTIUThI-
Batotcs sHepruent ot ConHua;

— YaKpbl B IPEBHOCTU PA3/EsUIMCh HA TPH OOJIACTH TeIa;

— M3BECTHO JPEBHEE PACIOIIOKEHUE YaKp B TeJjie 4ejoBeka 1o 3akoHy CedopHT, KOTOPBII
MOBTOPSIET PACTIONOKEHUE TUIAHET.

Ha puc. 97 u puc. 98 nokazansl apredaxTsl ApeBHero Erunra u apeBHent Haum no yakpam,
KOTOpBIE OBUBAIOT 3MEH, WU KalyLeil.

Puc. 97

Puc. 97. Kagyueii u yakpsi [143]
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A. MaraHues. <<HCI/IXOTpOHI/H\'£l — YIIpaBJI€HUE CO3HAHNEM, CPABHCHUEC C TEXHOJIOTUAMU JPEBHUX HHBHHHS&HHﬁ>>

Puc. 98

Puc. 98. Apredaxt npoto-I1lusa [144]
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IIpakTHyecKkuil NpuMep BO3AeHCTBHUA
Ha Yakpbl Ha npuMepe XamoO0-aambl UTuraaora

AgBTOp, Anekcanap MaraHIeB, pacKpbUl TallHy HETIIEHHOCTH XaMOo-siambl Turanosa, Koto-
pbIid 75 JieT cuuen B mo3e JIoToca B KOpoOe, 3akomaHHOM B 3emuie. B ero kuure [41] ykazaHo,
YTO CXeMa JOCTUKEHUSI HETJICHHOCTH SIBJISIETCSI KOMIUIEKCHOW M COIEPKUT 3Tal MOATOTOBKU, XUMHU-
YECKOrO BO3/ICUCTBUS U PE30HAHCHOTO BO3JECHCTBUS. ABTOp IMOKAa3bIBa€T YaCThb U3 CBOEU ITOU
KHUTH, TPUCTIOCOOJICHHYIO IOl pACCMATPUBAEMYIO TEMATHKY TIO TICH-TEXHOJIOTUSIM M BO3/ICHCTBUSIM
Ha YaKpBhl.

[peapicTopust 3TOro paccMOTpeHus1 04eHb MHTepecHast. Bbi mepuon, Koraa cocrostHue Xamoo-
namMbl ITUramoBa pe3ko yXyamuioch. JJonrokuTen BCIOMHIIH, YTO PsAIOM ObUIM 3aKOTAHbI KYB-
mmHbl. OKasbBaeTcs, psAaoM C TenoM XamOo-i1ambl MITHUTaoBa HaAXOMWIIUCH CBSIIEHHBIE COCYIbI
Oym03. DTH coCypl 3JI0KUI B CBOe Bpemsi caM XamOo-i1ama Utursnos. Kpome Toro, nHTepecHa
H(pOPMAIHS O TOM, YTO OMH COCY/I ObUT U3BJICUEH M3 MECTA, TJIe B TaJIbHEHIIIeM MOCTPOUIIM JIallaH,
Y OH IMpUHAJIeKA epBoMy XamOo-1ame 3asieBy. TaMm ke HalluIM ero BaKpy ¥ KOIOKOIbYHK. Oco-
OeHHO MHTepecHast UH(GOPMAITHS O TOM, YTO P NPUBEIeHUH B IOPSII0K NSTOr0 cOCyAa, COCTO-
sinne turanoBa BepHy/a0ch B HOpMY . [Ipy 5TOM MOXHO NIPEAINONIOKUTb, UTO ITOT, MATHIA COCY/,
0 KOTOpOM BCIIOMHUJIA JIONTOKUTENbHUIIA, HAXOAWJICS Ha MecTe, HO OblJla HapyIlleHa ero IeI0CT-
HOCTb. [TWIITyT O TOM, YTO C HUM IIPOBEICHBI OOPSIIOBBIE ISHCTBUSA. MOXKHO MPEIONIOKHUTh, YTO €r0
OUMCTWIIY, HAIIPUMED, ECJIM B HETO MPOHMKJIA Boja. BakeH cam (pakT TOro, 4To OH BJIMSI HA COCTO-
sIHUE, )KU3HEHHBIE TIOKa3aTenu, XaMmOo-yambl Turanosa.

JlJ1s1 9ero :xe OHU MOIJIM CITyKUTh (DYHKIIMOHAJILHO? ABTOP 9TOM KHUTY Ha3BaJl 3TU KYBIIMHBI
PE30HAHCHBIMH U TIPEATIONAraeT, YTo OHM ObUTM HACTPOEHBI Ha pa3Hble PE30HAHCHBIE YaCTOThI, COB-
NaJlaoye ¢ YacToTaMu Yakp 4YesioBeKa. DTO eJUHCTBEHHAsl (PyHKIIMOHAIbHAS TUIIOTE3a MO pa3Mme-
IIEHUIO0 KyBITUHOB.

Puc. 99

Puc. 99. Cocrasnen aBropoMm, Asnekcanapom MaraHiieBbiM. Bo3ielcTBre pe30HAHCHBIX MATH
KYBIIIMHOB Ha YaKpbl YeJOBEKa
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O603Ha4eHns K puc. 99. 1 — yenoBek B 103e JI0Toca; 2 — KeIPOBbIA KOpoO, 3 — BEpXHsIs KaMeH-
Has IJIMTa, 4 — HIDKHSS KaMeHHast TUIMTa (e€ MOIJIO M He ObITh); 5 — MepBblii pe30HAHCHBIN KYBILIUH,
6 — BTOpOW pE30HAHCHBIN KYBIUWH JIPYroro Auamerpa, 7 — TpeTUil pe30HAHCHBIN KYBILUH, 8 — YeT-
BEPTHII pE30HAHCHBIN KYBIIWH, 9 — MATHI pe30HAHCHBIN KyBIIMH, 10 — Bagxpa, 11 — KOJIOKOIbUUK,
12 — coinp, 13 — BO3AYyIIIHOE MTPOCTPAHCTBO B KOpoOe, 14 — HU3KOYACTOTHBIE BOJIHBI, C(DOPMHUPOBAH-
HBIX OT JIEKTPOMarHuTHeIX pe3oHaHcoB lllymana u ceficmuueckue curnansl; G, F, E, D, C, B, A —
Yakpbl YeJIOBEKa.

Ha puc. 99 nokazan npuMep BO3MOXHOTO BO3JEHCTBUSI HU3KOUACTOTHBIX 3BYKOBBIX BOJIH
Ha 4akpsl yesoBeka. Kaxkaas yakpa umeet cBoI0 4actoTy. [103TOMY KYBIIMHBI JOJIKHBI UMETD
pasHble AUaMeTpsl, (GOPMUPYS MPU pe30HAHCAX Pa3Hble YacTOTHI. [ moOoro pesoHaHca HeoOXo-
JVMMbl BHEIIIHUE BO3/ICHCTBYIOLIME BOJIHBI. [Ipy coBNaileHny BHEIIIHEW YacTOThl OCHOBHOM WJIM TapMO-
HUKH, C COOCTBEHHBIM PE30HAHCOM KYBIIMHA, aMIUTATYa C(DOPMUPOBAHHBIX HU3KOUACTOTHBIX CHT-
HAJIOB YBEJIMYMBAETCS TIPOMOPIMOHATIBHO JOOPOTHOCTH. BHeIIHee BO3AefCTBIE — 3TO CEHCMUYECKHUEe
BOJIHBI U BOHBI [llymaHa, KOTOpBIE B 3eMJle 3HAYUTENIbHBI B MECTAX CHJIBI.

Hacrosimuii KyBmmH 6ymM03 BMecTe C IpyrMMu Mojpapkamu ot Xamoo-imambl Mturanosa
napio Hukomaio 11, nokazan nHa puc. 100.

Puc. 100

Puc. 100. KyBiun u apyrue nogapku ot Xamo6o-iamoi Uturanosa Hukomaio 11 [138]

ITOT peasbHBIN KYBIIMH 3HAYUTENIBHO JIyUIlle TOrO, YTO aBTOP M300pa3ui YCIOBHO Ha PHLC.
99 u puc. 101. On cnenan u3 6enoro cepedpa ¢ MO30a0ToM. Jlydille OH TeM, YTO y Hero BO3MOXHA
Mpu COOCTBEHHOM pPe30HAHCE TOOPOTHOCTh B HECKOJBKO pa3 Oosblie. OIHAKO MPU STOM KYBIIMH
HE JIOJKEH CONPUKACAThCs C 3eMJIeH 10 BCel MOBEPXHOCTH, MHAYE JOOPOTHOCTh ynajaeT. BoamMoxkHoO,
nostomy XamoOo-j1ama MTUrsnoB mpu 3akJajKe KyBIIMHA He pa3pemiaj, YToObl ero o0yBb
Kacajach 3eMJH. B 3ToM JelicTBUH NPOSBJIsETCA CUMBOIN3M, IpUCYLHA qpeBHeMy Erunry.
DTOT pe30HAHCHBIN KYBILIUH J0JIKEH 3aKJIaAbIBATHCS C IPOMEKYTKOM OT 3€MJIM U HU B KOEM Cilydae
He JIOJDKEH KacaThCsl 3€MJIU CO BCEX CTOPOH, TOrja JOOPOTHOCTb €10 «padoTaeT». Bo3MOXHO, IMEHHO
TaK MOCTYNWIN C TSATHIM CBSIIIIEHHBIM KyBIIMHOM OyM03, M3-32 KOTOPOTO HAPYIIMJIOCh COCTOSIHUE
Wturanosa. Iocie npuBeieHrst KyBIIMHA B MOPSIIOK, aBTOP MPEATIONAraeT, YTo Ipy 3TOM €ro u3o-
JIMPOBAJIM OT 3eMJIM (BO3MOXHO, OblIA MPOCIIONKA), KYBIIMH CTaJl CHOBA BO3AEHCTBOBATh Ha TEJO
Nrtursnosa.
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Mmuenue aBTopa, Anekcanapa Maranuesa. KysmuH u3 6enoro cepedpa (1o Jpyrum Bep-
CUSIM — M3 JIATYHU, TIOCEPeOPEHHOrO M TI030JIOUEHHOr0) 00/IaaeT MpeKpacCHbIMUA PEe30HAHCHBIMU
cBoricTBamu. BHerrHe nogapok ot Xam6o-nambl Mturanosa mapio Hukonato 11 umeer nHTEpecHyo
(popMy ¢ HECKOJIBKUMU BHYTPEHHUMHM JIMaMETPaMH, Ha KOTOPBIX IMPOUCXOIWIN PE3OHAHCHI Pa3HBIX
4acToT.

Yurareab MOXKET CIPOCUTh: «A KakuM o00pa3oM OOWH KYBIIMH BO3JEWCTBYET cCpasy
Ha HECKOJIbKO 4Yakp?». OTBET siceH: KyBIIMH, 3TO He IWIMH/P, OH HMeeT HAKJIOH CTEeHOK,
HJIU 2Keé HECKOJIbKO BHYTPEHHHX ITUaMEeTPOB, CJ1e/10BaTeJbHO, BO3MOKHO MHOI'0 Pe30HAaH-
COB Ha Pa3HbIX JJHaMeTPax, HO B CTPOTr0 ONpe/ieJIeHHOM, HYy>KHOM Juana3oHe . iMeHHo Takoii
BapUaHT IoKa3aH Ha puc. 101.

Puc. 101

Puc. 101. Cocrasnen aBropom, AnekcanapoM MartaHueBbsiM. Bo3aelcTBre OHOTO pe30HaHC-
HOT'O KYBIIIMHA HA YaKpbl YeJOBeKa

Oo6o03Hauyenus k puc. 101. 1 — yesnoBek B mo3e JoToca; 2 — KeIPOBbId KOPOO, 3 — BepxXHss
KaMeHHasl TUIMTa, 4 — HUKHSISL KaMeHHas TumTa (e€ MOIIo U He ObiTh); 6 — pe30HAHCHBIN KYBIIIUH,
10 — Bagxpa, 11 — KonokobuuK, 12 — comb, 13 — BO3AyIIHOE MTPOCTPAHCTBO B KOpode, 14 — HU3Ko-
YaCTOTHBIE BOJIHbI, C(DOPMUPOBAHHBIX OT IEKTPOMArHUTHBIX pe3oHaHcoB [llymaHa u celicmuyeckue
curHansl; G, F, E, D, C, B, A — yakpbl uenoBeka.

KyBimH okeH ObITh YCTAaHOBJIEH MMEHHO TaK, KaK Ha PUCYHKE, CBEPXY MEHBIIUN TuaMeTp,
3HAUUT B BEPXHUX 30HAX BO3MOXKHBI PE30OHAHCHI C OOJBIION YacTOTON. CHU3Y — OOJBIIUI BHYTPEH-
HUI IMaMeTp, CJIeJ0BATENIbHO, TaM MOTYT (DOPMHUPOBATHCS PE3OHAHCHI C MEHbILIEHN YacTOTOMN. Yakpbl
YyesioBeKa 00J1aJaloT YaCTOTaMU C yBeJTMYeHeM aOCOMIOTHOM BeJIMUMHBI CHU3Y BBepX. BHelltHee BO3-
JeWCTBYE Ha KYBIIMH OKA3bIBAIOT CEMICMUYECKHEe BOJIHBI U HU3KOYACTOTHBIE BOJIHBI C pe30HAHCAMU
[lymaHa, HaKOIJIEHHbIE B KAMEHHBIX IJIUTaX 3 U 4.

Orta noAckaska u3 apredakToB JApeBHero Erunta naer HaM MOHMMaHWE ISl MOJIEPXKaHUS
KHUBbBIM Tella XamOo-nambl Mturanoa. KyBmmH HaiijieH, 3TO 3aperucTpupoBaHHbIN (hakT.
Uro ke KacaeTcsl MATH KYBIIMHOB, TO TyT WMH(OpMAaIus He OfHO3HaYHA. He $SICHO, CKOJIBKO
U3 3TUX MATU KYBIIMHOB PACIOjarajuchk Bosje Tena Xamoo-i1ambl Turanosa. SICHOCTh €CTh TOJBKO
0 OJJHOMY KYBIIIMHY.
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Iloka3annblii apredakt apesHero Ermnra naér nam noackasky. Kysmmun, pacnoJo-
’KeHHBIIl 00513aTeJIbHO PSIJIOM ¢ KOPOOOM H ceiiuac psi0M C TeJIOM, MOKeT ObITh M OJUH.
Beap mouemy B apeBHeeruneTckoit ¢ppecke Kpyrias ¢popmMa HaJ rojoBoit crunocHyTasi? Tak Takas
(bopma faer cnekTp yacTtoT B OmpeAeseHHOM auarna3zoHe. CienoBaTelbHO, KOHKPETHBIX YacTOT
¢ OOJIBIIION aMITJTUTYION MOKET ObITh HECKOJIBKO. BOT OHU-TO 1 BO3/1€HICTBOBAIM HA YaKpbl YeJIoBeKa !
Ucxons u3 aToi JT0oruku, BO3MOXKHA Jpyrasi, IIernoyvka, rnokasanas Ha puc. 101.

Pe3onancHas yacToTa KyBIIMHA onpeesieTcsi ero BHyTpeHHuM quametrpom d. Tax
KaK KYBUIMH UMEET HaKJIOHHbIE CTEHKH, TO B HEM BO3MOKHO (DOPMUPOBAaHHE HECKOJIKUX PE30HAH-
COB B OITpe/iesIeHHOM Auana3zone. Ho BO3HMKAIOT pe30HaHChl He caMu O ceOe, a TOJIbKO MO/l BHEIITHUM
BO3/ICVICTBHUEM 3BYKOBBIX BOJIH. DTH BOJIHBI JOJKHBI UMETh JOCTATOUHYIO aMILJIUTY/Y, YTO BO3MOKHO
TOJIBKO B MecTax cuiibl. Kak ObuIo yxe mokaszaHo paHee Mecta B Ipubaiikaibe U B MecTe pacroso-
*eHust VIBOJITMHCKOTO J1aliaHa, IMEHHO Takue, Ha TuHuK cuitoBoi cetku MJIC3, nnm Pycckoii ceTku.
B cityyae pezoHaHca ¢ 4acTOTaM¥ BHELIHETO BO3JEHCTBUSA, WM UX TAPMOHMKAMU, aMILIUTYAA (pop-
MUPYEMBIX 3BYKOBBIX BOJIH BHYTPHY KYBIIIMHA BO3PACTAET MPONOPIHOHATEHO TOOPOTHOCTH.

B Tabn. 1 naHa cBSI3b HAMJIEHHBIX YCPEAHEHHBIX YacCTOT YaKp ¢ HEOOXOOMMBIM BHYTPEHHUM
aamerpoM KyBimHa d v D s ¢popmupoBanust pesoHancoB 1o (opmysie (1) u (2)

Taouuna 1. CooTBeTCcTBHE YACTOTHI YAKPHI M BHYTPEHHET0 MaMeTpa KyBIIMHA

f [ 892ry [798ry | 716Ny | 600ry | 565y | 3775y | 310Ty
d [ 1213cm | 1354cm | 1511cmm | 1804 | 1915¢cm | 287cm | 349cm
D | 4852cMm | S416cm | B044cm | 1443cm | 7662cm | 1148cm | 1396cm |

rae — f — yacrora yakpel,

d — OCHOBHO¥ TMaMeTp KyBILIMHA;

D - Gonpimuii iuametp KyBimHa B 1Ba B creniend N (N = 2; 3; 4), Torga v aMIuiMrya pe3o-
HAHCHOW YacTOTHI (TaKOW Ke) YBEJIMUMBACTCS U KYBIIIMH BO3JEUCTBYET Ha OOJIbIlIee pacCTOSIHUE

Paccrosinne OT KyBIIHHOB /10 KOpP00a ¢ TeJJOM HMeeT MPUHIHIHNAJbHBIA XapaKkTep,
Tak KaK B 3eMJIe [IPOMCXOIUT 3aTyXxaHue 3ByKOBbIX BOJIH. Ha puc. 102 noka3aHo BIMsHKE 3BYKOBBIX
BOJIH OT YacTOThl M PACCTOSIHUSI B KOMOMHUPOBaHHOU cpese. TpeOyemas 171l yakp 4acrora Oosnee
200I'; mo aTomy rpadguky BooOIIe He BUJHA, TaK KaK MPU PacCTOSHUM OoJiee KUJIOMETpa, OHa MOYTH
TMIOJTHOCTBIO 3aTyXaerT.
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100000, km
Puc. 102

Puc. 102. I'papuku, XxapakTepusyoIye aMIUIMTYLy CEICMUYECKOU BOJIHBI I1OCJIE TIPOXOXKIE-
HMSI KOMOMHUPOBAHHOW CPE/ibl B 3aBUCHMMOCTH OT PacCTOSIHUS M YacTOThL. B ckoOKax yka3aHa BeJu-
uyrHa Koa(puumenta norepb Kyop [171], myHkTMpHas 1MHUA — 171 ypOBHA curHaia B 5% (Ko3g-
¢unmenta norepb Ko = 0,05).

Ha puc. 103 moka3zansl HeOobIIHe paccTosiHus. VI3 3TUX rpadhMKOB BUIIHO, UTO JUTS Ma/ICHUS
amruiTysl MeHee 40% HeoOXOOMMO, YTOObI PACCTOSTHHAE MEX/Ty KYBITMHOM U KOPOOOM COCTABJISIIO
MeHee 12 mMeTpoB. UeM MeHblIle pacCTOsSIHUE, TEM MEHbIle MOTepy. Yem BbIllie 4acTOTa, TEM UHTEH-
CUBHee NOTepH.

AAMnnuTyOa, OTHOC. eq

ep———

0 2m am 6m 8 m 10 M 12 m
Puc 103

Puc. 103. [Tanenvie aMrnTyapl 3ByKOBBIX BOJIH OT PACCTOSIHUSA B 3€MJIE
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Haubonee a3¢ppekTuBHBIN pekumM padOThl OCYIIECTBIISETCS, KOTJa 4acTOTa BHEUTHSIS WM e€
TapMOHUKH COBMAAAIOT C COOCTBEHHOM BHYTPEHHEN YacTOTOM B KyBIIMHE. PaccMOTpuM 3T0 /17151 ABYX
OCHOBHBIX IIUKOB B CECMUYECKUX CUTHAJIAX, YACTOTHI KOTOPBIX COBMAJAIOT C YACTOTAMH PE30HAHCOB
[ymna B 7,83 T u 14,1 .

BriBoabI:

— B CJlydyae JIOCTHKeHUs HeTJeHHOCTH XamOo-TaMbl VITUranoBa MCIOMb30BaHBI TEXHOJIOTHN
JPEeBHUX 1IUBWIN3ALINI;

— IJIAaBHOE, UMEeTCsl BO3/ICHCTBUE OT PE30HAHCHBIX KYBIIIMHOB HAa YaKphl OpraHNU3Ma;

— DHEPrusi, KOTOpasl UCIOJIb30BaJIaCh, Ipyras (10 CPABHEHUIO C MPEAbIIYITUM Pa3IesioM) — 3TO
celiCMMYecKast SHEeprus OT 3eMJIM B MECTaX CHUJIbI, B MeCTaX MPOXOXKICHUs SHEPreTUIeCKOU CeTKU
NJC3 unu Pycckoit ceTku;

— KpOMe TOro, Kak Moka3aj aBTop, AJiekcanp MaraniieB, B kaure [41], Ha MO3r 4ejoBeka
BO3/ICHICTBYIOT 3BYKOBBIE YACTOThI OT KPUCTAJLIA, PACTIONIOKEHHOTO B BA/IKPE, KOTOPBI BO3/ICHCTBYET
B HEOOXOIUMYIO 00J1aCTh pUTMA MO3Ta.
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BozaeiicTBre HA pUTMBI I'OJIOBHOTO
MO3ra, Kak 0CHOBa IICH-TEXHOJIOI i

Ilcu-TeXHOMOrMM OCHOBAaHBI HE TOJBKO Ha BO3AEHCTBMM HAa MO3T M YaKpbl YeJIOBEKa,
HO Y HA CYHUTBHIBAHUH aypbl HJIM OIS YeJOBEeKa H ero paciu@poBku uian yreHus. Hamm-
yKe aypbl BOKPYT YeJI0BEKa — 3TO HE JOMBbICEII, a Hay4yHbli (pakT. A 4To 3TO Takoe, aypa? Yro oHa
colepKUT? YUeHble ONpeAeniIn, YTO OHA COIEP)KUT HU3KOYACTOTHBIE BOJIHBI U SJIEKTPOMarHUTHbIE
BOJIHBL. BOT 37)€Ch BCTaeT caMblil HHTEPECHBIN BOIPOC: a OTKYa OepyTcsl 3TU BOJIHbI?

Pa6oTa roJiloBHOro Mo3ra cBsi3aHa C OnpeeJeHHBIMH PUTMAMHU : JIeNbTa, TeTa, albda,
Oera-1, 6era-2 1 raMmma. DTU PUTMBI XapaKTEPU3YIOTCSI CTPOTO ONpPEASICHHBIMH JHaria30HaMU HU3-
KHX 4yacToT. Bo3aelicTBHe STHMH 4acTOTaMH HAa FOJIOBHOM MO3T — OCHOBA IICH-TEeXHOJIOTHIi.
CunTbIBaHHE AMILIMTY/] BOJIH 3THX YAaCTOT — APYyrasi BO3MOKHOCTb IICH-T€XHOJIOTHil.

Yro ke 31O 3a yacToTh? B pe3ynbTaTe MHOTOYMCIEHHBIX SKCHEPUMEHTOB OBLIO YCTAHOB-
7eHo, 4to BosHbI IllymaHa OKa3bIBalOT BIMSIHME HA OMOTOKM YEOBEYECKOrO MO3Tra, YMpaBJIsiio-
IIErO JIbIXaHHEeM, KpOBOOOpaIlleHHeM, NUITIeBaApeHeM, BHYTPEHHEH CeKpeluel 1 ApyruMH IpoLec-
camu. B 1952 r. Hemenkuii ¢puzuk B. Illyman caenan oTKpbITHE, YTO BOJHBI ¢ YACTOTAMU
7,8 I'm, 14,1 ' 20,3 'y u 24,6 'y npakTHYEeCKH COBNAAAIOT (PEe30HHPYIOT) €¢ YaACTOTAMHU
aabga u 6eTa- pUTMOB rOJOBHOr0 MO3ra. JTH BOJHbI Ha3Bau pe3onancamu Illymana.
OHUM XKM3HEHHO HEOOXONMMBI [yl CHHXPOHHM3aLMK OHojormueckux purmoB. Hemenkwmit Bpau I
Kénur B 1979 r. noarsepaui, 4yTo OCHOBHasA 4yactora pe3oHaHca IllymaHa BcTymaer B pe30oHaHC
C MOTPAaHUYHOM YaCTOTOM TeTa- U alib(ha-pUTMOB (EKTPUUECKUX KOJIeOaHUI) TOJIOBHOIO MO3ra —
7,83 I't, a BTOpas yactora u3 rapMoHukH pesoHanca [llymana (14,1 I'ty) — ¢ morpaHMYHON 4acTOTOM
anbda- 1 6eTa-pruTMOB (MEKTPUIECKUX KoeOaHuii) roioBHOro Mo3ra. [lo3Hee 91v 3HaYeHust ObUTH
TMO/ITBEP K /I€Hbl MHOTOUYMCIIEHHBIMU MCCIIEJOBAaHUSIMU.

Puc. 104

Puc. 104. CooTBeTcTBrE pUTMOB ToJI0BHOrO Mo3ra pe3oHaHncam Illymana [145]
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Otkyna 6epytcst pesoHaHchl [llymana? Onu popMHpyIOTCS B 00JIACTH MEX/Ty TIOBEPXHOCTHIO
3eMJM 1 MIOHOC(EpON.

CooTBeTcTBHE pUTMOB rOJI0BHOrO Mo3ra pe3oHaHcam Illymana nokaszano Ha puc. 104. ABTop
9TOIl KHUTHY IPOBEJ Ha 3TOM rpaguke KpacHylo CTpesky oT miaBHoro nuka llymana B 7,83 T
B pesynbrare nonyyaercsi, YTo Ipy BO3ACUCTBUM 3TOTO Pe30HAHCA AKTHBU3UPYeTCs ajbga-puTv
roJIOBHOTO MO3ra B CAMOM Hayajie 3TOr0 puTMa.

Tenepb camoe BpeMsi AaTh OIpe/Ie/IeHe BCEM pUTMaM T'OJIOBHOTO MO3Ta, YKa3aHHBIM Ha STOM
pHICYHKE.

Bera-putmbi (13—35 I'u, amrmuryga — 5—30 MkB). OHu Xopoliio BepakeHsbl, KOT/ia 4elio-
BEK HaXOJWTCS B aKTUBHOM OOPCTBYIOIIIEM COCTOSTHUM, COCPEIOTOYEH Ha OKPYKAIOIIEM, peraeTt
WHTEJUICKTYaJIbHBIC 33/1a41. Y CIIOBHO 3TH PUTMBI pa3/IesisioT Ha ABa quarna3ona: 6era-1 (13—25T) —
pUTM OOBIYHOM THEBHOM aKTMBHOCTHU MO3ra; 6eta-2 (25—35 I'11) — putM Bo30YKJIEHHOW aKTUBHOCTU
Mo3ra. B ciydae n30biTKa 6eTa-akKTUBHOCTH Y YeJIOBeKa BO3HUKAET OECIIOKOMCTBO, CTPax M MaHUKA.
B cBoM0 ouepenb, HeTOCTaTOK OeTa-BOJIH CBSA3AH C JISTIPECCUeH, TNIOXUM H30MpaTeIbHBIM BHUMAaHHEM
¥ pobJeMaMu ¢ 3alIOMUHAHUEM WH(OPMAITHH.

Aabda-purm (7,5—13 ', ammuuryna — g0 100 mxB) [145]. Ipyrum oueHb BaXKHBIM PUTMOM
HAIIIETO TOJIOBHOTO MO3ra SIBJISIETCS] PUTM aJib(ha-BOJTH, CAMbIX MHTEHCUBHBIX 110 aMIUIUTYIE Cpeau
MO3TOBBIX BOJH. AJib(ha-pUTM BO3HUKAET, KOTJIa Mbl HAUMHAEM MTACCUBHO pacciadisaThCs, mepecTaeM
AyMarh O YeM-TO KOHKPETHOM, ITOrPy’KaeMcs B COCTOSIHUE MPUSATHON YMUPOTBOPEHHOCTH, HAUMHAEM
ApeMaTth ¢ MPUKPBITHIMY T71a3aMu. [10 cyTH, 3TO IOrPaHUYHBIA PUTM MEXKAYy CHOM M OOIPCTBOBA-
HUEM, OH BO3HUKAaET MpHU MpoOyXIAeHUHN | reper 3achinanreM. CorjiacHO MOCIEHUM UCCIIeIoBa-
HUSM, aJTb(ha-pUTMBbI aKTUBU3UPYIOT TIPOIIECCHl O3I0POBJICHUsI OPraHM3Ma B JIeCATh pa3 UHTCHCHB-
Helt, yeM Oeta-putmbl. [1o Mepe JOMHUHUPOBAHUS 3TOIO PUTMA YCHIIMBACTCS CBSI3b UEJIOBEYECKOTO
CO3HAHUSI C HEKOTOPHIM «O0KECTBEHHBIM» HAYaJIOM, ITPOHU3BIBAIOIINM BCE BOKPYT HAcC, ¢ MH(MOP-
MAIIMOHHBIM TIOJIEM KOCMOCa, HEPE/IKO YeJIOBeKa MOCEHIAloT MPpeABUICHHS, 03apeHNs], TBOPYECKHUE
ujien. 3aMeTuM, 4To aibga-BOIHBI HAOIIOMAIOTCS JIUIIIb Y YesloBeKa. B MO3ry KMBOTHBIX PETUCTPH-
PYIOTCSI JIUIIIb U30JIMPOBAHHBIC U HEPETY/ISIPHBIC JIEMEHTHI STUX PUTMOB. He B 3TOM 11 IpUymnHa
TOTO, YTO JKUBOTHBIC UMEIOT MEHEee Pa3BUTOE CO3HAHUE IO CPABHEHMIO C YEJIOBEKOM?

Tera-purm (4—7,5 I'n, ammuaryna — 10—30 mkB). Korga Mbl HaurHaeM UCTIBITBIBATh COH-
JIMBOCTb, UHTEHCUBHOCTH aJTh(ha-BOJTH YMEHBINIACTCSI, UX MOCTETICHHO 3aMelaoT TeTa-puTtMbl. CHU-
JKaeTcsl MBIIICYHOE HAMpsDKeHWe, B CO3HAHWU TOSBIISIOTCS HEOXKUIAHHBIE 00pa3bl, COMPOBOXK/IAC-
Mble IPKUMH BOCIIOMHHAHHUSAMH, OCOOEHHO JIeTcKUMU. [TocTerneHHO MBI BIaJlaéM B OOBIYHBINA COH.
Tera-cocTosiHUE OTKpPBIBAET JAOCTYIT K COACPKUMOMY OeCCO3HATEIbHON YacTU yMa, K CBEICHUSIM
13 MH(POPMAITMOHHOTO TIOJIsI, CBOOOJHBIM ACCOIUALISAM, HEOKHUIAHHBIM 03apPEHUSIM, TBOPUYCCKUM
ujiesiM. 3aMeTHM, UTO TeTa-pUTMbI XapaKTePHbI TAKKE ISl COCTOSTHUSI MeWTAIIMX U HAPKOTUIECKOTO
OIbSTHEHUSI.

Heabta-putm (0,3- 4 T'1, ammmutyga — 5S0—500 MxB). Y1 camblil MeJIJIEeHHBI pUTM HAIIEro
MO3ra — 3TO JeJIbTa-pUTM. DTO PUTM IIIyOOKO CISINIEro 4ejoBeKa, MPHU3HAK IOJHON peJak-
caiuy, MOJHOr0 NMOTPYy:KeHHsl B MeJUTAIUI0 HJIH TPaHC, MPU3HAK KOMBI. [Ipu momuHU-
POBaHMU [EJIbTa-BOJIH MO3T BbIJEJSAET OOJbIIe BCErO rOPMOHA pOCTa, a B OpraHu3Me HamOolee
WHTEHCUBHO HIYT MPOIECCHl CAMOBOCCTAHOBJICHHSI Y CAMOWCIICJICHUsI. AMILIMTY/Ia HEOOXOIUMBIX
curHajioB B jauanazo”e dactot ot 0,3I' no 411 B obnactu aenbra-puTMa camasi MakCHMMaslbHas,
nocruratoiias 500 MxB, uro B 15 — 30 pa3 Oosnbinie, yem 1jis GeTa-purma.

I'amma-putMm (35—100 I, avruutyaa Hebompinas — 10 15 MkB) — putm niepeBo30yx JeHHOI
Y TPEBOKHOW aKTMBHOCTH MO3Ta, OBICTPOrO JIOTUYECKOTO MBIIUICHUS, PEIICHUS 3a/1a9 B CJIOKHBIX
YCIIOBUSIX, TP LIEUTHOTE, PUTM arpecCHm.

OO0macTvt 3TUX PUTMOB TOKA3aHBI JOCTATOYHO YCJIOBHO: HA YaCTOTHOM OCH OHH, KaK MPaBUJIO,
MePeKPBIBAIOT ApyT apyra — puc. 104.
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KoneuHo, ects 1 apyrue mMo3roBbie puTMbl. Ho oHM HaOmogaercs b0 y HE3HAYUTETBHOTO
yncia Joneit (5—15%) mopelt, 100 TONBKO B ONMPeJeSICHHBIX CUTYAllsAX. B TedeHue CyTok pe3o-
HaHCHBIE YaCTOThI 3eMJI HECKOJIKO M3MeHsI0TCs. Tak, nocie 3axona ConHua u3-3a OTCYTCTBUSA COJI-
HEYHOU paJuallii KOHLIEHTpallKsl MOHOB B aTMoc(epe MOCTENIEHHO YMEHBIIAETCsl, U HUKHUK CIION
noHoc(epsI UCTOIIAETCS, Kak Obl TaeT. Bckope ocraiotcst Tonbko Oosee Bhicokue ciiou. EctecTBeHHO,
HECKOJIbKO CHMKaeTcsl U raBHast yactoTa Illlymana, To ectb ciBUraeTcs BlIeBo B 001acTh Oosiee H13-
KHX 4acToT.

B cymepeunoe BpeMs Haille CO3HaHHE TIOHEMHOTY TIEPEXOJUT OT COCTOSTHUSI aKTUBHOTO OO/Ip-
CTBOBaHMS M JIOTUYECKOTO MBIIUICHUsI B 30HY OOpa3HOTo0 M MHTYUTHBHOTO Bocmpusitus. He ciy-
YaifHO B HApOJIe U3/1aBHA OBITYeT MHEHHE, YTO HEeJIb3sI CIaTh Ha 3aX0JIe COJTHIIA: ¥ COH Oy/IET TSIKEIbIH,
Y TOJI0Ba OyaeT OOJeTh.

CeroiHs1 CTaHOBUTCS SICHOM BO3MOXHas1 prUurHa 31oro. CKopee BCero, 3To CBs3aHO C HECOBITA-
JE€HUEM PUTMOB MO3ra C pUTMaMU MOHOC(EPBI Ha TaK Ha3bIBAEMOM «BBI10XE» 3€MJIU, KOTOPBIiI C yue-
TOM MHEPLUMOHHOCTH MOHOC(EPHI ATUTCS OKOJIO ABYX YacoB. Houblo aMIumTyja pe30HaHCHBIX
BoJiH Illymana ymennmaercsi B 5—10 pa3. [Ipu 31oM 3amMedeHo, 9YTO HOYBIO, OCOOCHHO MEKIy
2 1 4 yacamu HOYM, y OOIPCTBYIOIIMX JTIOJEN PE3KO CHIKAETCS PeaKIusi, CIOCOOHOCTh K aOCTpaKT-
HOMY MBIIUIEHHIO, YBEITUYMBAETCSI YHUCIIO OLMIMOOK MPU pelieHnH apuMEeTHIeCKUX 3a1ad, MOsIBIIs-
eTcsl TPeBOXKHOCTh. KcTaTu, 3T0 KacaeTcsi Kak «COB», TaK U «KaBOPOHKOB». VI3BECTHO U €1I€ 0HO
MHTEpeCcHOe HaOMoeHue: TelenaTsi U sCHOBUEHNE HanOosee pe3yIbTaTUBHBI TOXKE MEXIY JBe-
HAIaThI0 YacaMHi HOYM W YeThIppbMs yacamu yTpa. Houb — 3TO Bpemsi, Koraa 4esioBeK MoydaeT
13 MH(GOPMAITMOHHOTO TIOJIsI OTBETHl HA MYYHMBIIIME €T0 JTHEM BOMPOCH («yTPO Bedepa MyApEHEe» ).
ITO BpeMs BELUX CHOB, IPEIUyBCTBUM, IPO3PEHUI U O3apEHU.

C BOCX0/10M COJIHIIA 32 CUET AOMOJHUTEIBHON MOHU3ALMK COIHEUHBIM BETPOM B HOHOC(hEpe
NOSIBJISIIOTCSL Oontee HU3KUeE cion (60 kM), ocHOBHasA yactoTa BoJH Illymana yBeauunBaercs,
Y OHM HAQUMHAIOT CTUMYJIMPOBATh B HAIIEM MO3ry OeTa-aKTMBHOCTb. MO3r BXOAUT B pexuM Oozp-
CTBOBaHMS — JIOTUYECKOTO, PAIIMOHAIBHOTO MbIIIUIeHHsI. YeM Bhillie OeTa-akTHBHOCTb, TEM aKTHBHEE,
HEpPBO3HEE U arpeCCUBHEE CTAHOBUTCS YEJIOBEK.

UYenoBeKk KMBET B 00JACTH IEKTPOMArHUTHOTO OOBEMHOIO pe3oHaTopa 3emiis-uoHocdepa,
B KOTOPOM CYILECTBYIOT CTOSIYMe BOJIHBI — pe3oHaHchl lllymana. OcHoBHAs yacToTa pe3oHaHca
[[ymana omnpenensiercs nepuMeTpoM 3emiid, CKOPOCThIO ee BpartieHrsi BOKpyr CoJiHIa U CBOei ocH
U psiJIOM JIpyrux napaMeTpoB. [lociie MHOroYHCIIeHHBIX UCCIIEI0BAHMIA M TIEPETTPOBEPOK ObLIN OMpe-
JeJieHsl OCHOBHas yactorta — 7,83 'l 1 Gosee BhICOKMeE 10 Yactote pe3oHaHcsl — 14,1 I, 20,3 T,
26,4 T'u, 32,4 ', 39 I'm, 45 T

Cuuraercs, 4To 37ieKTpoMarHuTHele BoJIHbI [llymana pacnpocTpaHsioTcsi cO CKOPOCTHIO CBETa,
orubaT 3eMio 8 pa3 3a ceKyH1y U uMetoT JiuHY BoHBL A = 38 000 kM. B Poccun, CIIIA (HACA)
u I'epmanuu (uHCcTUTYT M. Tlanka) npoOBOOMIINCE JJIMTEIBHBIE SKCIIEPUMEHTHI, B PE3YJIBTATE KOTO-
pbIX OBLTO MOATBEpP:kAeHO, 4To BOJHBI IlymMaHna HeoOXoaMMBI AJ1 HOPMAJIBHOTO CYILIECTBOBAHUS
BCeX JKUBBIX cyiecTB Ha 3emuie. [loa Bo3neiictBueM yactotsl 7,8 'l MIKMIIIKOBUIHAS keJie3a BbIpa-
0aTbIBaeT rOpMOH MeJIATOHUH, KOTOPHIN €CTECTBEHHBIM 00Pa30M YKPEIUIsSeT UMMYHHYIO CUCTEMY
Y NPHOCTAHABJINBAaeT Bce mpouecchl crapenus! Bor nmoyemy Xam6o-1ama UTuranos ocraHo-
BUJICSI B BO3pacte 75 JieT, ¥ He cTtapel ciieayionme 75 ner!

MHorue MJIEKONUTAOIIME Ha 3eMJyie OUYeHb XOPOIIO BIAACIOT MEIUTATUBHBIMUA COCTOSIHUSIMH,
HarpuMmep, JISTYIIKH, YTOObl BBDKUTH B IEPHOJ] CUJIBHBIX MOPO30B, €CTECTBEHHBIM 00pa30M BIIAJAI0T
B 3TO COCTOSTHME CO3HAHMS M Kak-Obl 3aCHINAIOT HA BCIO 3UMy. BecHOW OHM OMATH MPOCHIMAIOTCS,
IIPY TOM B Me€PHO/I 3MMHeN CIISTYKHU BCe MPOoIecChl ;KU3HeAesITeJIbHOCTH OPraHu3Ma y HUX
3aTOPMAaKMBAIOTCS, B TOM YUCJIE U MTPOLIECC CTAPEHMUS.
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Pe3onancel Illymana v riiaBHasi JKU3HEHHas
gacrora B 110 I'n, kak pemaromuin (pakTop NCU-TEXHOJIOTHAN

ABTOpPOM, TPU PACCMOTPEHUU PA3TUYHBIX METAJIUTOB, B KHUrax [1 — 5] BBIsABJICHO BIUSIHUE
pe3onadcoB Illymana Ha celicMuueckue BoHBL Pesonancel Illymana mpenctaBisior coboi pe3o-
HAHCHI 9JIEKTPOMArHUTHBIX BOJIH, OTMOAIONIMX HaIly TUIAHETy MEXIy MOHOC(epor U OBEPXHO-
ctbio 3emimu — puc. 105. Cpa3y ke BO3HHUKAET BOMPOC, KAKUM ke 00pa3oM, JIeKTPOMArHUTHbIE
BoJiHbI [llymMaHa nepexoasaT B KaTeropuio ynpyrux BoJIH Ha nosepxHoctu 3eman. [1paBuib-
Hee CKa3aThb: 3JIEKTPOMAarHuTHbIE BOJIHBI ¢ pe3oHaHcamu Illymana Bei3biBaloT (popmMupoBa-
HHeE CeliCMHYeCKHX YIPYrHX HI3KOYACTOTHBIX BOJIH B 3eMJle ¢ PABHOH 4aCTOTOI.

Nwmeercss HECKOMBKO TMINOTE3 OTHOCUTENBHO (DOPMHUPOBAHUS 3BYKOBBIX BOJH C 4YacTOTOW

[IIymaHa 13 371€KTPOMAarHUTHBIX BOJIH. PacCMOTpUM 3TH TUIIOTE3BI.

T T —

e

Puc. 105

Puc. 105. Bonuel llymana mesxay nonocgepoil u noBepxHOCThio 3emiu [146]

I'mnore3a nepBas. [lonydeHne 3BYKOBBIX BOJH OOBSICHSIETCS CBSI3bIO 3JIEKTPOMArHUTHBIX
BOJIH HU3KOW YacTOTHI C MH(Pa3BYKOBBIMU BOJTHAMU, KOTOpbIe (POPMUPYIOT UH(PPA3BYKOBYIO KapTy
MECTHOCTH. DTa B3aMMOCBSI3b 00YCJIOBJIEHa IOCTOSTHHBIM NIPUCYTCTBUEM B aTMocepe (MoHochepe)
3eMutn 3apsKEHHBIX YacTUIl — HIOHOB. IOHN3HPOBaHHBI BO3/1yX B3aMOAeHCTBYeT € 3JIeKTPO-
MAarHuTHbBIMH BOJHaMH. VoHbl koneOmoTest Ha yactotax pesoHanca lllymana, co3naBas nHgppa-

3BYKOBYIO BOJIHY. MIH(ppa3ByK CBOOOIHO MPOHUKAET B JTIOOBIE OOBEKTHI.
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I'mnoTtesa BTopas. B nuteparype [147] paccmorpena 3emiist — Kak MHIYKTUBHOCTb, TaK Kak
oHa mipoBopsimas — puc. 106.

Puc. 106

Puc. 106. 3emis kak MHIYKTUBHOCTH 1 BosHBI llymana [147]

B nma6oparopun «My Techno Lab» [121] paccMarpuBaetcst 3emiist Kak WHIYKTHBHOCTD, TaK
Kak oHa nposopsias. [Janee Ha atom puc. 106 HaHeceHsl aneKTpoMarHuTHble BosiHb [llymana, ero
NepBble YeThipe pe3oHaHca. [lepByio 4acToTy MOKHO BRIYMCIUTH Y€pPE3 pa3Mephbl 3eMHOTO miapa. Bro-
pasi, TPEeThsl U MOC/EAYIOIIME YaCTOThl HE SIBJISAIOTCS B TOYHOCTU FApMOHUKAMU MEPBOi, OCHOBHOM
YacTOTHI, KOTOpast ceiiyac cocrariser 7,83 I (paHee yacrora Oputa mHast). Celvyac, ecim pa3aenuThb
CKOpPOCTh cBeTa Ha nuameTp 3emud B 38314 kwm, To monyuum 7,83 I'i. Bropas rapmoHnKa cocraB-
nset 15,66 ', oqHako, BTopo# pe3oHaHc [llymana cocrasiser ve 15,66, a 14,1 I'n, cnegoBaTesnbHO,
JMaMeTp JIsl BTOPOM rapMOHUKHU cocTapiisieT He 38314 kM, a 42553 km. [TpuumnHO¥ 3TOTO SIBIISIETCS
MIPOHMKHOBEHKE TAPMOHUK B 00Jiee BHICOKHE CJION HOHOC(EpHl M paguyc OoruOaHuss 3eMHOTo Iapa
YBEJIMUMBAETCHI.

Itot puc. 106 nemoHcTpUpyeT 3eMiIo, Kak MHIYKTUBHOCTD. Ternephb ciaemyeT MOUTH Jaiblie
B Teopuu mporeccoB. Kak Ha mpakTuke mpeodpa3yeTcsi 3JeKTPOMAarHHUTHOE W3JIyuyeHue
B 3BYK WJIH B 3BYKOBble HU3KOYACTOTHbIE BOJIHBI. [[JI51 3TOr0 MUCHONb3YIOTCS KATYIIKU UHIYK-
TUBHOCTH, TPUHUMAIOIIME JIEKTPOMArHUTHbIE BOJIHBI, ¥ BO3HUKAIOIIEE HAMPsKEHUE BO3/IEHCTBYET
Ha MeMOpaHy. Tak yCTpOeH NTUHAMFK B TpHEMHHMKaX. B JaHHOM ciydae MHIYKTHBHOCTb 3eMJIH
yXke 0003HaueHa, CJIeJJOBaTeIbHO, BO3HHUKAIO CHJIbI, BO3JEHCTBYIOIIME Ha TIOBEPXHOCTh 3eMiii. BoTt
MMEHHO Tak (bOPMUPYIOTCS 3BYKOBbIE BOJIHBI Ha MOBEPXHOCTH 3€MJIM, MOBTOPSIOIIME MO YacTOTe
pe3oHaHchl [llymana.

IlepBbIMHN NpaKTHYECKOE COBNAJeHHE YAaCTOThl CeCMHUYECKHUX BOJIH H Pe30HAHCOB
Illymana noka3ajim siNOHCKHE yYeHbIe.

BosmoxkHO, BriepBble 00 3TOM 3asBHI coTpyaHuK EBporeiickoro Kocmudeckoro AreHTcTBa
Cepxuo Toneno Penonno (Manpun, Ucnanus). Ol cnenan nokiiag Ha cemuHape [IBenckoro MucTu-
tyta Kocmuueckort ®usukn (Institutet for RymdFysik — IRF) B Vicane 6 Hostopst 2013 ronma. Bor
€ro IJIaBHbIE TE3HUCHI.

1.I'moGanbHO 3eMiisi MOKET paccMaTpuBaThCsl Kak MpoBofsIiasi cepa, OKpyKeHHass BO3-
nyxoM. OnHako, HaunHast ¢ BbICOT 40—50 KM, MPOBOAMMOCTh HUKHErO CJIOsi HOHOC(Ephl HAYM-
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HaeT pactu. Takasi cTpyKTypa (popMUpPYET MEKTPOMATHUTHYIO MOJIOCTh CO CBOMMU COOCTBEHHBIMHU
pe3oHaHcHbIMU Mojiamu B nuanazoHax ELF (pesonancel Illymana) u ULF (atmocdepuku). B nan-
HOU MOJIOCTU MOTYT IPHCYTCTBOBATH /IBA THIIA CTOSTYUX BOJIH: MONePeYHast JeKTpruyecKast
(TEr) u nonepeunasi maruutHas (TMr).

2. Pe3onancel Illymana saBasioTcss npeaBecTHHKAMH 3eMJeTpsiceHHil. B kauyecte
u3MepsieMoro napameTpa pezoHanca [llymana ucnonb3yercs Bektop [loitHTUHTA.

3. YacToTHblii cnieKkTp 3emieTpsicennst Ha TaiiBaHe mog00eH CHEKTPY Pe30HAHCOB
lymana!!!

Ccputasich Ha uctouHuk [148] Penonno nemMoHcTpupoBan rpaduky CelCMOCUTHAIOB B Ano-
HUM, U1 3eMJIeTpsiCeHus1 ¢ MarHuTyaoi M=7,3 ¢ snuuentpom Ha TaiiBane — puc. 107.

2006.1223.B NS 2006.1223.B EW
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Puc. 107

Puc. 107. M. Hayakawa et al., Anomalous ELF phenomena in the Schumann resonance band
as observed at Moshiri (Japan) in possible association with an earthquake in Taiwan [148]

[TocMoTprM BHUMATEIBHO Ha PE30OHAHCH CEUCMUYECKOro curHaia Ha puc. 107 (cuHsis TuHuA)
1 cpaBHUM ¢ pe3oHaHcamu [llymana (KpacHasi TMHUS). DTH YaCTOTHBIE CIIEKTPbl B TOUHOCTH COBIIA-
nmaioT!

Hrak, pakT coBnaseHus1 cieKTpa celiCMHYeCKOro curiana u pesonancos Illlymana
Joka3aH Ha npakTuke! Takum o6pa3om, coBeplIeHHO OYEBH/IHO, YTO B 3eMJe MPHUCYT-
CTBYIOT celicMHUYecKHe BOJIHbI C YaCTOTOH NepBOro u BToporo pesonancos Illymana (onn
camble 00JIbIIIHE M0 aAMILIUTY/IE).

Poccuiickue yueHsle BHeCIM OONBINION BKJIAA B M3yUYeHHE celicMIUecKrX BosH. [IpuBoxy Tad-
JIMIlYy C yKa3aHMEM YacCTOTHBIX MHUKOB B ceiicMuyeckux curHaitax st Kynarykckoro u Kymopckoro
3emsieTpsceHuil. B HUX mpucyctByioT muku, ommskue k 2 I, 31, 7,5 T, 8[m; 14 ' O6parmaro
BHUMaHUE Ha TO, YTO CEIICMUYECKOM CTaHIMEN YOsIH 3aperucTpUpPOBaH 4YacTOTHRIN MUK B 7,8 Iy,
a 3TO B TOUHOCTH COBMAJIEHUE C MEPBbIM, INIaBHBIM pe3oHaHcoM Illymana. Kpome Toro, 31ech ectb
Y 0UYeHb HU3KHE 4acoThl, Hanpumep, 1,2 I'u, uto Oyaer oueHb BaXKHBIM B IATbHEHINIEM PacCMOT-
PEHUU LETIOYKY HETJIEHHOCTU MEAUTUPYIOIIETO YeJIOBEKa.

Ta6mumia 2. PesonancHble yactoThl Kymopckoro 3emiierpsiceHust
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Ne CeucmmocmaHyus Yacmoma
Kymopckoe semnempsceHue

2 YosH 7,8y

6 VroHxaH by

3 Yakum 3,5y

4 HuxHeaHa2apckK 3,1y

5 Cesepomytick 2,7y

1 Kymopa 1.214

B tpynax Tomckoro nonurexHuveckoro ynusepcurera (puc. 108) takxke naercs 4acTOTHBIN
CIIEKTP CEMCMUYECKOTO CUTHaIA C PE30HAHCAMU B 00/1ACTH, OJIM3KUMU K JIByM NEPBBIM PE30HAHCAM
[Iymana.
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Puc. 108
Puc. 108. Cnektpsl ceiicmnueckux curdaiioB. Tpyast TITY [149]

Ha puc. 109 noka3zansl pe3oHaHch! Illymana. ABTOp 3T0i KHUTM 0003HAYMI HA 9TOM YaCTOTHOM
CIIEKTpe MOJIOCHI MTPOMycKaHus Ha ypoBHe 0,5 ammtysl. OObIYHO, 11010Ca MPOITYCKAHUS HAXOAUTCS
Ha yposHe 0,707 no amruatyze. Ho B jaHHOM cityydae, 1J1sl UCCIIEA0BaHNUM BaKeH MK, CYILIECTBEHHO
BBIJICJISIEMBII HaJl YPOBHHEM ITOMEX, IOTOMY B35iTa MeHbIIas nojoca rnpomnyckanus Af Ha yposHe
0,5 or aMIIUTYABI.
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7,83y

14,1Ty

ﬂh -

0 10 20 30 40Ty

Afi =2y Af; =25y Afs=3ly
Puc. 109

Puc. 109. Pezonance lllymana 1 mosocs! NpoITyCKaHu s

ST NOJNOCH NMPoITycKaHusi cocTtapisioT: Af | = 2 'y — 1151 nepBoro WM riaBHOTO pe30HaHca
Mymana, Af, = 2,5 I't — s BToporo pe3oHanca Illymana, Afs = 3 ' — muig Tpetbero pesoHaHca
[[lymana. Haiinem rapmonuku asist pesoHancoB [llymana.

Ilepsbiii rnaBublil pedonanc llymana 7,83 I'n

Af; =2Tn.

Yacrora mka cocrasisger 7,83 I'm = 1I'g

Jlnana3oH ¢ y4eToM ToJI0Ch MpomycKaHus coctasisert: (6,83 — 8,83) '

lapmonuku: 7,83 I'n (1 rapmonuka) —15,66 't (2 rapmonuka) — 31,32 I'n) (3 rapmoHumKa)
— 62,64 't (4 rapmonuka) — 125,28 I'u (S rapmonuka) — 250,56 I'ty (6 rapmonuka) — 501,12 I'ig
(7 rapmoHMKa)

OrnTumaibHOM TIOTyYaeTcsl YacToTa JiJIsl Juara3oHa MoJIock rporyckanus B 6,88 Ii.

Haiinem rapmonuku: 6,88 't (1 rapmonuka) — 13,76 I'iy (2 rapmonuka) — 27,52 I'ny (3 rap-
MoHMKa) — 55,04 'y (5 rapmonuka) — 110,08 I'y (6 rapmonuka) —

220,4 T'ny (7 rapmonuka) — 440,32 I' (8 rapMoHuKa)

Takum o0Opa3oM, B MOJIOCY NPONycKaHWsA mepBoro mnmka pe3oHanca Illymana
Ha ypoBHe amMIuuTyabl B 0,5 Bxoaut yacrora B 6,88 I'i, koTopasi 1aeT 6 rapMOHUKY, PABHYIO
yacrore 110 I'm u 8 rapmonuky, pasuyo 440 I'u, saBiasirommecs: IIaBHbIMH KU3HEHHBIMUI
YacTOTaMHu.

Hanee paccmorpum BTOopoi pe3onanc Illlymana 14,1 I'n

[Tonoca mponyckanus Ha ypoBHe 0,5 cocraBnser: Af, =2,5 '

Huanazon yacrot: 14,1 I'm £ 1,251

Huanazon yJacror: (12,85 —15,35) I'x

Ilapmonuku: 14,1 I'n (1 rapmonuka) — 28,2 't (2 rapmonuka) — 56,4 I'iy (3 rapmoHuka) —
112,8 I'it (4 rapmonuka) — 225,6 I'iy (5 rapmonuka) — 451,2 't (6 rapmoHuka)

B nonocy nponyckanus 1o ypoHio 0,5 aMIuMTy bl BXOZUT onfTuMasibHast yactora 13,75 '
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13,75 T'u (1 rapmonuka) — 27,5 I'u (2 rapmonuka) — 55,0 I'iy (3 rapmonuka) — 110,0 I'g
(4 rapmonuka) — 220,0 I'u (5 rapmonuka) — 440,0 I'g (6 rapmonuka)

Takum oO6pa3om, B mojocy MNpomycKaHus BTOporo mnuka pe3onanca Illymana
Ha ypoBHe amMmuTyabl B 0,5 Bxoaut yacrora B 13,75 ', koTopasi naet 4 rapMmoHuKY, paB-
Hy10 4yactote 110 I'm m 6 rapmonuky, pasaywo 440 I'n, siBisironuecs riaBHbIMHU KU3HEH-
HbIMH YaCTOTaAMHM.

JJis1 uero Hy kHa rjapHasi ;ku3HeHHasi yacrora 110 ' (mau rapmonuxu 220 u 4400'x)?

OHa Tak Ha3bIBAIOTCA MOTOMY, YTO XKMU3HEHHO HEOOXOOMMA ISl OpraHNu3Ma YesIOBeK, IPUBOJIS
€ro B COCTOsSIHME TOMeOoCTa3a, Wik CaMOpPEeryJMpOBaHusl, KOrja yCTaHABIUBAETCS ONTUMAaJIbHASI
CBSI3b OKPYXKAIOILIEH Cpejibl U OpraHu3Ma.

Jlns1 perieHus 3a1a4u OUeHb YIOOHBIM SIBJISICTCS KCTIOJIb30BaHUE aKyCTUYECKOTO BO3/ICHCTBUS,
MOCKOJIbKY M3MEHEHHE BHYTPEHHHUX MapaMeTpoOB OpraHu3Ma orpejensercs vyactoroi. Ha stom
OCHOBaHWH 3BYK, Oarogiapsi pe30HaHCHOMY B3aMMOJICUCTBUIO C TIPUCYIIIUMU YeJIOBEKY BOJHOBBIMU
MPOLIECCAMU, MOXET MPUMEHSATHCS B KaUeCTBE MHCTPYMEHTA JUisl MPOBEJECHUs] HACTPOWKHU U TOA-
JepKaHusI ONTUMAJBHOIO TOMEOCTa3a OpPraHM3Ma 4ejioBeKa. DTO OOBSACHSET, oYeMy C IITyOOKOM
JPEBHOCTH Bce 03 UCKIIIOUEHUS KYJIbTYPbl MUPA UCTIONB30BAJN 3BYK ISl OCYIIIECTBIICHUS TOTO WA
MHOTO BO3JIEMICTBUSI Ha YeJIOBEKa, a TAK:KE JIJIsI BBITIOJTHEHU I Pa3JINYHbBIX MPAKTHUK C LIEJIbI0 TpaHChOp-
Maluy CO3HAHMS. YUeHble pa3HbIX CTPaH MPU MPOBEJCHUM UCCIIEOBAHUI C TIOMOIIBIO JIEKTPOIH-
tiepanorpacuu 0OOHAPYKHUIIY, YTO MPH BO3/AefiCTBUM 3BYKOBO# BuOpamuu ¢ yacroroi 110 I'y
u rapmonnkoil B 440 I'y npoucxoguT pe3koe u3MeHeHNEe XapaKTepa aKTUBHOCTH B KOpe
roJOBHOI0 MO3ra. JTO MPUBOAUT K YAaCTUYHOMY OTKJIIOUEHUIO SI3BIKOBOTO IIEHTpA U MEPexoLy
JOMUHHUPOBAHUS OT JIEBOTO MOJyIIapusi K MPaBOMY, OTBEYAIOIIETO 32 SMOIIMOHAILHOCTh U TBOpYE-
ctBo. Kpome TOro, mpoucxXomuT «BKJTIOYEHUE» 0OJIaCTH MO3ra, KOTopasi OTBETCTBEHHA 32 HACTpoe-
HUE, COIMAJILHOE TIOBEICHIE.

Takum oOpa3oM, BO3/eiicTBHE Pa3HBLIX AMILINTY/l CHTHAJOB € KU3HEHHO BaKHOM
yacroroii 110 I'y (60J1ee Touno, 110,1 I'y) um rapmonuk B 2200y u 440I'y — BTOpOii 3phek-
THBHBIN (pAKTOP B NCH-TEXHOJIOTHX.

CunTaercs, 4To CyliecTByeT caMblil /IefiCTBEHHbII cOCO0 yBeJH4YeHHs CIOCOOHO-
cTell M (hu3nUYeCKNX BO3MOKHOCTEN YeJI0BeKa, KOTOPbIil HA3BAJH — MeTO/] HapalmuBaHusI
IHeprum TeJja. biarogapsi yBeIMueHUI0 SHEPTUM PacTeT SHEPreTHYecKoe TeJIO YesIoOBeKa, Mocye
Yero BhICBOOOXK1aeTCs1 cBOOOTHAS SHeprust. [IpoucXomuT 3T0 B 0OCOOBIX TOUKAX M MECTaX OpraHu3Ma,
B YaKpax.

HapamuBanne 3Heprun BO3MO:KHbBI 32 CUeT BHyTPpeHHell MeaquTanuu. OQHako A0MoI-
HutespHOPUC. 109A. e HapanuBaHue SHEPruu Tejla MPOUCXOAUT 3a CUET BHEIIHETrO JOMOTHUTE b
HOT'O BO3/IeHCTBUSA. BaxkHEWIITMIY B 9TOM IpoIiecce SBJISIOTCS 3BYKOBBIE YacTOTHL. [lepBast, HanOomee
BaxkHas xku3HeHHas yactota — 1100 u e€ rapmonuku (220 u 4400'1). Dta 3ByKOBast 4YacToTa odec-
MeYrBaeT rapMOHMYECKOE B3aMMOJICHCTBHE BCEX OPraHOB YesIoBeKa. DTO O3HAYAET, YTO MPU MUHU-
MaJIbHBIX 3aTpaTax MPOUCXOOUT ONTUMAJIbHOE, HanOojee CUIbHOE TIPOSIBJICHUS YeJloBeKa. Bropoe
BHEIIIHee BO3JIEHCTBUE CBA3AHO C PUTMaMHU TOJIOBHOrO Mo3ra. Mcnonb3oBaHue crielydaabHO MOJI0-
OpaHHBIX IO pa3Mepam U (hopMe IUIeMOB B apMuu Asiekcanapa Makegonckoro (puc. 109A), mo3Bo-
JINJI THUIHMPOBATh MO3T B 00jacTu 6eTa-2 puTMa. DTa 00JacTh XapakTepusyeTcst BO30yk/ie-
HUEM aKTUBHOCTU Mo3ra. B pesysibrare BoMH nojiy4aer MOIIHEHIIee SMOIMOHATbHOE BO3ICHCTBHE,
Y B COBOKYITHOCTH C ONTUMAJIbHOIN ®KU3HEHHOHN yacTtoToi B 440 ['11, MOSABISAIOTCSA CBEPXBO3MOKHOCTU
1o (pU3UYECKOMY BO3IECUCTBUIO MTPU ONTUMAJIBHOM PACXOIOBAHUU BCEX CHJI, TIPU IITYPME U aTake.
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Puc. 109A. ABrop KHuru, Anekcanap MaraHueB, B 1JleMe BOMHOB AJiekcaHapa Makenos-
CKOTr'o

ABTOp CKJIOHSIET TOJIOBY I€pejl TAJJAHTOM HEU3BECTHBIX JIPEBHMX CO3Jaresiell TaKUX LJIEMOB
U NIepeJl Pealn30BaHHOIN ONTHUMAJIbHOM CBA3BI0 3BYKOBBIX 4aCTOT OT TOTO LIEMA CO BCEM OpraHM3-
MOM.
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Pe3onaHchl B l1apykax 11eMOB JPEBHUX BOMHOB U B IIApUKaxX KOPoH ¢apaoHoB Erunra cona-
JAI0T C Pe30HaHCAMU YJIbTPa3BYKOBBIX BOJIH, 3apErMCTPUPOBaHHbIX B onbiTax ¢ Hunens Kynarunoii.
DT0 03HAYaeT, YTO JIIOJH, Haj/leJleHHble SKCTPACEHCOPHBIMH CIIOCOOHOCTSIMH , A 110 MHEHHIO
aTJIAHTOJIOTOB, TAKOBBIMU OBLITH BCE XKUTEM JpeBHeN ATnanTupl u [ unepdoper, MOIJIM BbI3bIBATh
Pe30HaHCHI B rOJIOBHBIX YOOpax, KOPpoHax. B pe3oHaHCe aMITINTY/Aa BOJIH PE3KO BO3PACTAET MPo-
MOPLMOHAJIBHO I0OPOTHOCTU M 9Ta PE30HAHCHAs BOJIHA 00Jajaja JOCTaTOYHON CUJION /ISl aKTHBa-
LIMU IPaHel KPUCTAJIJIOB WJIM K€ BCErO KpUCTaslia.

Hauwmensbmas vacrora B 7,83 't B pezonancax Illymana nmeer HauOONBINYIO aMIUTUTYIy —
puc. 110.

PesoHaHcel LymaHa:
B-14-20-26-32-39-45-50 'y,

HouHble pesoHaHckl WymaHa

[
M —

Puc. 110
Puc. 110. Pezonance llymana [150]

AHanu3 CBOICTB (PU3NYECKUX BEIUYMH MPUBOAUT K TOMY, YTO TOJBKO JEKTPOMArHUTHBIE
BOJIHBI MOTYT ITPEOJOJIEBATh OIPOMHBIE PACCTOSHUSA, HE3aBUCUMO OT MPENATCTBUU. DTO JAaBHO
M3BECTHO U UCTIOJIb3YETCsl B CBSI3U, TeJEBUAEHUU U paguoBelianun. Pezonancel lllymaHa 31oT hakT
MO/ITBEPKAAIOT. DTU 3JIEKTPOMArHUTHBIE BOJIHBI OrMOAlOT HECKOJbKO pa3 3eMHOH 1ap (BepHee,
reouy).

OTKpbITHE ANOHCKUX YYEHBIX, CBA3AHHOE C PAaBEHCTBOM OTJE/IBHBIX PE30HAHCOB B CIEKTPE
CEeCMUYECKOro CUTHAJIAa OT 3eMJIETPSICEHUH CO CrieKTpoM pe3oHaHcoB IllymaHa, yka3biBaeT Ha (pu3m-
YECKYI0 CYIIHOCTh Iporecca ¢opmupoBaHusi pe3oHaHcoB Illymana. Panblue riaBHOM runore3oit
oOpasoBanus pe3onancoB lllymana ObUTO HayMuMe MHOXECTBA MOJIHMIA B MoHOC(hepe. Teneps ke,
TI0CJIe JAHHOTO OTKPBITHS, MOKHO TOUHO YTBEPKAATh, YTO HE MeHee 3(pheKTUBHOI NPUYNHON
¢opmupoBanus pe3onancon IllymHa siBjisieTcst Bo3ielicTBHE CeliCMUUYEeCKUX BOJIH, H3Jy-
yaeMbIX 3eMuieil. DTOT npolecc BroiHe NoHATeH u3 puc. 105. BoiHbl Mexay noHocdepoii u 3em-
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JIell COMpHUKAcaloTCsl ¢ MoBepXHOCThI0O 3emuid. CreoBaresibHO, Ha HUX BO3JEHCTBYET MAarHUTHOE
niosie 3eMJIM, 3BYKOBBIE M 2JIEKTPOMArHUTHBIE BOJIHBI OT CEHCMUYECKHX TporieccoB. OOBIYHO TOBOPSIT
0 3BYKOBBIX YIPYIHX BOJHaX ceiicMuueckoro curHaia. CyiecTByeT oOpaTHblil nbe303¢g dekT,
KOI/1a OT HAJH4YHsl KBaplecoAep:Kalux MaTepruajioB B 3eMJie 1 HA €€ MOBEPXHOCTH, IPO-
HCXOUT U3JIydyeHHe BMecTe ¢ YIPYruMH 3BYKOBBIMH BOJTHAMH ellle U 3JIeKTPOMAarHuTHBIX
BOJIH.

Kpowme Toro, popmupyroresi Takue 00j1ee BbICOKHE Pe30HAHCHbIE YaCTOTHI B KAMEH-
HBIX Pe30HATOPaX H KaMepPTOHAaX:

33 T u 99 'y — yacrora Xpwucra,

272,2 I'm — «OM>»,

419,9 I'l — cunonuyeckasi yacrora JIyHbt

440,4 Ty — pe30HaHC IJIaHeThl 3eMJIst

456 I'u — cupepuueckuil nepuon JIyHst

544,4 — ronoBoil put™M 3eMiu

ITo pacueram aBTOpa 3TOM KHUTH, NepBbIi pe3oHanc llymana B 7,83 I'y coBnaJ ¢ nep-
BbIM pe3oHaHcoM kamepsol Ilapckoro kyprana, a Bropoii — 14,1 T, y aBtopa mnomydu-
nock 14,2 I'u. TlorpemHocTs pacyeToB cBs3aHa C FEOMETPUYECKUMU pa3MepaMH KaMepbl U Bepu
U3 Kamepbl, KOTOpPBIE, a JJOJIT0e BpPeMsl MOIJIM HEMHOTO M3MeHUThCs. Takum oOpa3om, B mpenesnax
MOTPEIIHOCTU B 2% pPEe30HAHCHbIE YaCTOTHI COBIAIAIOT.
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IIpouecc popmupoBanusi B opraHnu3me
yAbTPa3BYKa M 3JIEKTPOMArHuTHBIX
BOJIH Ha npuMepe Huneans Kynarunon

VyeHble 1TaBHO ONpeesIHIi, YTO BOKPYT YeJI0BeKa CYIIECTBYeT aypa u3inydeHuil. UYro xe 310
3a aypa, U3 4ero oHa coctout. CoBpeMeHHbIe METOIbl U3MEPEHUI BBIBUJIM, UTO aypa CONEPKUT HU3-
KOYaCTOTHBIE, YJIbTPa3BYKOBBIE U 3JIEKTPOMArHUTHBIE BOJIHBI. [lomydaercs nesblii «OykeT» u3iyde-
Huit. OTKyza ke OepyTcs 3TH U3TydYeHUs?

JI7151 Havasia pUBeIeM aHAJIOrMIo ¢ mupamugaMu. ViceneioBarenu pa3HblX CTpaH, B TOM YKCIe
u B Poccuu, 1aBHO oOpaTtwiiv BHUMaHMe Ha TO, YTO B COCTaBE MUPAMU/L U METAJIMTOB THIA CEUIOB,
MEHTMPOB, KPOMJIEXOB, 00s13aTEIbHO CO/AePIKATCS Mbe30MaTepPHaJbl , HApUMep, TPaHUT, KBap-
LIUT, U3BECTHSK, MPaMop, KBapIl U JIpyrue.

[Tbe30amekTprdecTBo 66u10 OTKpPBITO B 1880 romy oparbsamu XKakom u ITbepom Kiopu. Onu
3aMETWJIM, YTO MPH JABJIEHWM Ha KBaplLl WM OTAEJbHbIE KPUCTAJUIbl 00pa3yeTcsl /1eKTPUYECKUil
3aps. Ilozxke 31O siBIeHME MOMyYMJIO Ha3BaHME Nbe303IeKTpuyeckoro 3¢dexra. Bckope Oparbs
Kopy oTKpbuM 0OpaTHbIN Mbe303eKTPUIECKUi 3(peKT. DTo ObLIO Mocie NPUIOKEHUs K MaTepu-
aJly WIM KPUCTAJLTY JEKTPHUUYECKOro TOJIs, KOTOpOe MPUBEIO K MEXaHMUYECKOH aedopmari 00b-
ekTa. MHOr1e COBpeMEHHbIE JIEKTPOHHbIE YCTPONCTBA UCIIONB3YIOT MbE30IEKTPUUECKU ekt
1J1s cBoeil paboTel. Hanprmep, npy UCIIONB30BaHUKM HEKOTOPBIX YCTPOMCTB PacliO3HABaHUs 3BYKa
MUK POQOHBI, KOTOPbIE OHM UCHOJB3YIOT, pa0OTAIOT Ha OCHOBE YIOMSIHYTOrO BbilIe 3 dekra. [Tbe-
303JIEKTPUYECKUI KPUCTAJUT IPEBPALIAET SHEPTHIO BaIlIEro rojioca B JEKTPUUECKUIA CUTHAJI, C KOTO-
PbIM MOT'YT paboTaTh cMapT(OHbI, KOMITBIOTEPHI U APYTUE JIEKTPOHHBIE YCTPOUCTBA.

[Tbe303neKTpUYECcKrE MaTEPUAIIBI TPOU3BOIAT JEKTPHUUECKYIO SHEPTHIO U3-32 MEXaHUUYECKUX
BO3/ICIICTBUI, TaKMX, KaK cxaTtue. Takxke 9TM MaTepualsl 1e(pOpMUPYIOTCS ITPU MPUIOKEHUH K HUM
HarpsKeHUS.

Wrtak, HanMuue KBaplecofiepKallliX MaTepuasioB, MO3BOJIAET B pe3yibrare Mbe30ddexra
HE TOJIBKO TOJIy4aTh JIEKTPUYECTBO, HO U (pOPMHPOBATH 3JIEKTPOMarHuTHbIe BOJHbI. IIpn
ucciaenoanusix ¢ Huneas Kynarunoii, 66110 3apuKcHpoBaHo 3JeKTPOMarHuTHOE H3JIy-
yeHnne. TakuM oOpa3om, cjeayeT HCKATh NMbe30Cco/ieprKallie MaTepuaabl B OpraHu3Me 4eso-
Beka. B mporieccax mbe3oaderta comyTCTBYIOIMM U3JyYE€HHEM, KaK pa3 SIBJISETCS JeKTpoMar-
HUTHOE m3nydeHue. s BO30yK/eHUs] pe30HAHCHBIX MPOIIECCOB B Nbe30MaTepHaiax TpeOylTcs
HU3KOYACTOTHBIE BOJTHBI OOJIBILION aMIUTATY/bl. TAKMMU BOJTHAMU MOT'YT ObITh YIIPYTi€ HU3KOYACTOT-
HblE BOJIHBI B 3€MJI€ C YAaCTOTOM NepBOro u BToporo pe3oHaHcoB [llymaHa.

Wrak, 4To0 Ke 1moJydaercs B HTOre. DJIeKTpoMarHuTHble pe3oHaHcsl [llymaHna, cpeau koro-
PBIX camble OoJbIIHe — MepBbli pe3oHaHc B 7,83 ' u Bropoii B 14,1111, B3anMozeicTBysl co cpeion
B MoHOC(epe, B 60J1ee HU3KKX CJIOSX U Ha TIOBEPXHOCTHU 3€MJIH, BHI3BIBAIOT BOSHUKHOBEHUE YIPYTUX
HU3KOYACTOTHBIX BOJIH B 3€MJIE TOYHO TAKOH K€ YaCTOThL. DTU BOJIHBI UMEIOT HAMOOJBIIYIO aMILIH-
Ty[ly B MeCTax cuibl — Ha sHepreruyeckon cetke MJIC3 nnn Pycckon cetke. IloaTomy ammiuryna
¢hopMupyeMbIX HI3KOYACTOTHBIX BOJIH ¢ yactotamu 7,83 u 14,1 I'y B 3eMJie 3HaUUTeAbHAS
Y OHa MOXET BO3JEHUCTBOBATh HA MIPOLIECCH B OpPraHU3Me.

BrIsIBIEHO, UTO MO3I YyesioBeKa M3Jy4aeT HU3KOYACTOTHBIE BOJIHBI, KOTOPbIE COOTBETCTBYIOT
OIpe/IeICHHBIM PUTMAaM: JIeJIbTa, TeTa, ajlb(a, 6era-1, 6era-2, ramma. Hemenkuit ¢pusuk B. llyman
clienaj OTKpBITUE, YTO BOJHBI ¢ yactotamu 7,8 I, 14,1 T'; 20,3 T'o u 24,6 'y npakTiyecku coBna-
JAI0T (PE30HUPYIOT) C YaCTOTaMH ajib(a 1 6eTa- pUTMOB T'OJIOBHOI'O MO3Ta. DTH BOJIHbI HA3BAJIU PE30-
HaHcamu [llymana. Pe3onanchl IllymaHa — 3TO 3/1eKTpOMarHUTHBIE BOJIHBI, (POPMUpPYEMbIE MEKILY
MOBEPXHOCTBI0 3eMJIM U noHocdepoil. Kak rmokasaHo B npeaplayleM paszerne, JeKTPOMarHUTHbIE
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BosiHbI [Ilymana npy B3auMoAeCTBUM C MOHAMU aTMOC(EpBI U C TOBEPXHOCTHIO 3eMi, (DOPMUPYIOT
CeMICMUYECKHUE YIIPYTUe BOJIbI C PABHOW YaCTOTOM.

Kpome Toro, BBISIBJIEHO, YTO OpPraHU3M YesIOBEKa M3JTydaeT HU3KOUACTOTHBIE BOJIHBI CIIEIYIO-
IUX YacCTOT:

— COOTBETCTBYIOIIIME PUTMaM TOJIOBHOTO MO3Ta;

— cootsetctByonpe yactore 110 I'm u e€ rapmonukam B 220 u 440 ', oOecrieunBaroriye
YCJIOBHE TOMEO0CTa3a UM ONTUMAJIBHOM CBSA3U C IPUPOJOM U OKpPY:Kalollel cpeo;

— COOTBETCTBYIOIIME YaCcTOTAM YaKp, B COTHH Tepll, yKa3aHHble B IiaBe: «BosueiicTBue
HAa YaKpbl»;

— YABTPa3BYKOBBIE BOJIHBI;

— 9JIEKTPOMArHUTHbBIE BOJTHBI.

Bce TH BOJIHBI MOKHO HCIIOJIb30BATH B MCH-TEXHOJOTHSIX.

Teneps paccMoTpum 00J1€e NOAPOOHO U KOHKPETHO, OTKY/A B YeJIOBEKe 00pa3yloTcs
YJIbTPa3BYKOBbIE H JIEKTPOMArHuTHbIE BOJIHDI.

Paccmorpum yHukaneHbiid caydait B Coerckom Corosze. Oxono 20 niet Ben HaOMoaeHue
3a Hunenws Kynarunoii, Kotopast BHyTpeHHeH CUJION ABUTAJA M MOJHMUMAla HeOOJbIIHE TIPEIMETHI.

Yurareab mo:xeT Bo3pa3uth: «Ilpuuem 3necs Kynaruna?»

— Bce gesio B TOM, 4TO 3TO OJAUH U3 YHHKAJbHBIX CJIy4yaeB, KOraa yaajioch odu-
IHAJbHO C NOJKJIYeHHeM KopudeeB HAYKH, IOATBEPAUTH BCEBO3MOKHbIE, IOPOIl YHH-
KaJbHbIE, CBOIICTBA YejoBeKka! [ljis paccMarprBaeMoi TeMbl, TH CBOICTBA BaXKHBI IIOTOMY, UTO
BBISIBJISIIOTCS OCOOBIE (MCKJTIOUUTENBHBIE JIsI CETOMHSIIHErO BpEMEHH) BEJTMUMHbBI N3Ty4aeMBbIX Jua-
Ma30HOB BOJIH U MX aMIUTUTYABl. A 4YTO 3TO O3HayaeT Ha rnpaktuke? [IpakThuecku Bce ydeHble
1 (pUIocodbl, KOTOPBIE OMMCHIBAIOT MPEICTABUTENEH IPEBHUX LMBWIN3ALMIA: aTJIaHTOB, JIEMYpUil-
1IeB, TUINIepOOPENLIeB, MUIITYT O TEJIEMATHUECKUX CIIOCOOHOCTSIX M BOBMOXKHOCTH TepeaBaTh MBICIIH
Ha paccTosiHUe U uMeeTcst nHpopmalus 00 akTHBAMK U30paHHBIMU [TOCBSIIIEHHBIMU K PUCTALIOB
WY K€ OTIEJbHBIX TPaHel KPUCTAIJIOB.

Huneanr Kynarmna o6Jiafgajna aHaJOrMYHbIMH HJIM MOX0KHMHU JKCTPACEHCOPHBIMH
CNOCOOHOCTSAMU.

o cymecTBy, 1aHHBIE, MOTyYeHHbIE NPH U3yueHuu (eHomeHa Hunens KynaruHoit, egun-
CTBEHHbIE B MHpe 32 Bce BpeMeHa, o0HapoaoBanHble U yrBep:kaeHHbie AH CCCP u Bcemn
aKaJeMUKaMH, TPUHUMAIOIIMMHU y4yacThe B HCCIeA0BaHUAX. Kak Bbl yBUAWMTE W3 AabHEWINEro
MUCaHUs, YAAJ0Ch BHISBHTH HEe TOJbKO JHANa30HbI H3JIy4aeMbIX YJIbTPa3BYKOBBIX YacToOT,
HO U AaHOMAJIMH MAarHUTHOTO MOJISI H XHMHY€CKOro COCTaBa B OpraHusMme.

Bbi1o co3pmano 1ie10e HayyHoe MofpaszerieHne 3a HaomoaeHueM 3a (peHomenom KynarnHoi.
OnbITH MPOBOAWIVCH IO, KOJITIAKAMU, IMOITOMY OOMaH MCKJIOueH. B nureparype ceilyac MOXKHO
BCTPETUTh MHOTO M3MBILIUICHUH Ha 3TOT CUET. DTU U3MBIIUICHUS MOILUTH U3 AMEepUKH 1 3anaja.

B cBOE Bpems KypHaIUCTHI pacckasbiBasii 0 Pose KysemmoBoit, o0magaBiieil KOXKHBIM 3pEHHEM.
[Tpountas o Helt, Hunens Kynaruna, pemmia nokasarbes joasm. Bmecre ¢ 9. HaymoBbiM, n3BecT-
HBIM coOuparesieM Mofo0HON MH(pOpPMAIIMU TI0 TakuM ¢eHoMeHaM, ¢ rpymmon ¢usukop PHAHa
opranusoBaiu npuesn KynaruHoit B MockBy Ha 4 1HS, UccleoBalM Ha Kadenpe, pyKOBOAUMON
XoxJsioBbM 6 MI'Y.

Hunens CepreeBna Kynaruna (1926 -1990) — coBeTrckas *eHIIMHA, 3asBJsBIIAs, YTO BJja-
JieeT TeJICKUHE30M H JPYrHMH aHOMAJIbHbIMHU CIIOCOOHOCTSIMHU , KOTOPBIE U3YYaJIMCh B HECKOJIb-
kux HUU nHa npotsixennu 6omnee yem 20 siet. B 15 ner ona Becrymuina B Kpachyio Apmrio, B Benu-
Kyio OTtedyecTBeHHYI0 BOIHY ¢ anpeiis 1942 roga no uions 1946 rona ciyx0y mpoxoausiia B KauyecTBe
PaIMCTKH B TAHKOBBIX BOWCKAX.

B 1968 rony cnenannbie B CCCP u€pHo-Oenble (puabMbl, JOKYMEHTHPOBABIINE SKCIEPU-
MEHTHI ¢ €€ y4JacTueM, ObLITM TPE/ICTABJICHBI 3aMaJHBIM SKCIIEPTaM M BBI3BAJIM CEHCAINIO, HEKOTO-
pble U3 KOTOPBIX OOBSIBUJIM, YTO MOJIYYE€HO peliaollee J0Ka3aTeJdbCTBO PeaJbHOCTH NMCHXO-
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knHe3a. CortacHo otuétam u3 Coserckoro Como3a, B ucciaenoBanun KynaruHoi npuHsuio yyactue
40 yu€HbIX, U3 KOTOpBIX ABoe Oblin HoOeneBckumu naypearamu. Jlappu KeTipkamil yTBepkaaeT,
yro Kynarnna Oblia cHSITa Ha BUACOIUIEHKY BO BpeMsl pasfesieHusl pa3OMThIX SUII, KOTOpPBIE Tepe
9TUM OBUIH TOTPYKEHBI B BOAY, Ha O€JNKM U kelTKU. Bo BpeMs orbiTa ¢ Heil ObUTH 3aIllicaHbl BCe
(usnyeckre n3MeHeH s, BKJII0Yasl yCKOPEHUE U M3MEeHeHHe CepalieONeH s, MO3TOBBIX BOJH i SJIEK-
TPOMArHUTHOTO TMOJIsL. Jist TOro, 4YToObl BHEITHUE JIEKTPOMArHUTHBIE UMITYJIbCH HE MeIlaii, OHa
ObL1a MOMeIlleHa BHYTPU METATMYECKOW KJIETKH, Ie TIOKa3aua CrocOOHOCTh BBIHUMATh OTMEUeH-
HYIO CIIMYKY U3 Ky4YH JPYTUX JeXKAIUX O] CTEKJISHHBIM KOJIIAKOM.

dkcnepuMeHTHI NpoBoawiN akaaemuku Vcaak Kukown, HOpuit I'ynses, I0puit Ko63a-
peB. OHM NOCITYXKWJIM TOJTYKOM K CO3JIQHHUIO JTAOOPATOPHU PAAUOIIEKTPOHHBIX METOIOB MCCIeJOBa-
HUsI OMOJIOTUIECKUX OOBEKTOB, KOTOPYI0 BO3MIaBs 1. ¢.-M. H . D. Iopuk. Ilo crnoBam [Nopuka,
B IUIaH padoThl jaboparopur ObUIa BKIIIOUEHA 3a/ladya «pa3o0paTbCsi» C aKTUBU3UPOBABIIMMUCS
B 1oT niepuop B CCCP skcrpacencamu, cpeau kotopeix Obi1a 1 H. C. Kynaruna. [To yTBepxaeHuo
10. B. KoG3apeBa, uccienoBanus, mpoaeianHble B THCTUTYTe paIuoTeXHUKH 1 1eKTpoHUKY (MIPD)
AH CCCP B 1981—1982 rongax, ycTaHOBUJIM, YTO BOKPYT €& PYK CyIIeCTBYeT CHJIbHOE 3JieK-
TPUYECKOE TI0JIe, & YYBCTBHTEJIbHbII MUKPO(]OH, yCTAHOBJIEHHBIN BO3JIe PYK, 3a(hpuKCHpPOBaI
KOPOTKHE YJIbTpa3ByKkoBble mMmyJabcehl. [1o yreepxxaenuto F0. B. Ko63apesa, cpenu 3adpukcupo-
BaHHBIX (DEHOMEHOB, CBsI3aHHBIX ¢ KynaruHoii, Obutn ciemyomnye:

— mepemenieHre HeOONBbIINX IPEeJMETOB, HAlpUMep, KycOuKa caxapa WM CIAYEYHOrO
KOpOOKa;

— BpAIlICHUE CTPEJIKM KOMIIaca;

— MPHUKOCHOBEHHE PYKOM K PyKe APYToro YesOBeKa BbI3bIBAJIO CHUIIBHBINA OXKOT;

— paccerBaHME pyKamH Jiyya Jia3epa;

— U3MeHeHue KuciaotHocty (pH) BompI;

— BO3/IEIICTBME HA MOMEUIEHHYIO B 3aKPBITHIA NMAKeT (POTOIUIEHKY (3aCBETKA).

[Nozgaum Bevepom B ampesie 1988 roga mo meHTpaaIbHOM TeIeBUICHUIO ObUT TIOKa3aH (hUIIbM
npo Hunens Cepreepny Kynaruny. B ToT Beuep, mouyBCTBOBAB MPUJIMB BIOXHOBEHUSI, BHI3BAHHOTO
I0OpbIM OTHOILIEHWEM ChEMOYHOMW TpymIiisl U Beayiiero, Hunens CepreeBHa mokaszasia TOT CaMblid
«(poKyC», KOTOPBIH HE TaeT TTOKOSI MHOTMM UCTUHHBIM y4eHbIM. CHSIB € TaJiblia 30710T0e 00pyvaIbHOE
KOJIBIIO, OHA TIOJIOKHMJIA €ro Tepes coOOM Ha KPBIIIKY KYPHAIBHOTO CTOJIMKA M, TIOBOAMB Haj HUM
JIAJIOHBIO, K U3YMJICHHIO BCEX, KTO HAXOIWIICS B CTYIUH, TyMalo, 4TO U BCEX TeJIe3puTesiel, CTPOHYJIa
KOJIBIIO C MECTa, ¥ OHO, TIOBUHYSICh HEKOW CHUJIe, PhIBKAMHU TEPEMECTHIIOCh K Kpaio cTona. Kosbiio
MIOTOM TPOBEPUIIM, OHO HE COAEPKa0 MArHUTHOTO KeJie3a, a COIepKajlo HEMarHUTHOE HACTOosIIee
30JI0TO BBICIIIEH TIPOOHI.

Kynarmna aBurana mo IepeBsSHHOW MOBEPXHOCTH JIETKHE TMPEIMETHl (CIIMYEYHbI KOPOOOK),
Harpsirajach Tak, 4To HAYMHAJIA 3apIXaThCsl U KpacHena. Bpau, u3aMepuBIIMii OCie TaKOro ceaHca
ee JaBJieHHe, TMPHIIeS B yKac, Mdpa BEpXHEro AaBJIeHHs] He TIOMHIO, Oblla ONMAcHOM IS JKW3HU
(mamexo 3a 200 npu HopmansHOM 120). CoOCcTBeHHO, Yepe3 HecKobKko MecstieB Hunens CepreeBHa
yMepJia, yHeCs 4acTh CBOMX TallH ¢ COOOM.

HccnenoBanre mpoOBOAMIOCh B CIEIMATBHON SKPaHUPOBAHHOW Kamepe (OOJNBINON KJIeTKe
dapanes), B KOTOPOH OBUTM YCTAHOBJICHBI JIEKTPOJIbI, TIO3BOJSIONIAE U3MEPSATh EKTPUICCKUI
MOTEHIMAN KOXH (C MX MOMOIIBIO 3aMeyaTesIbHO CHUMAJIM OECKOHTAKTHYIO JIEKTPOKAPIHOTPAMMY )
Y aKyCTUYeCKMe JaTuuKu. [lepBble ke SKCIIepHMEHTHI 1Al OKUIaeMble pe3yJIbTaThl — ObLIM 3ape-
TUCTPUPOBaHbI YJIbTPA3BYKOBbIe UMIYJIbCHI (L[EJUYKH) U XapaKTepHble MAYKH JIEeKTPH-
YeCKHX MMIYJbCOB HA 3JieKTpoaax. Ha snekTpogax MOSBISICSA BIAQXHBIA HAJET, MMOXOXKUMA
Ha pocy. [Tomyuanocs, uto u3 pyk Kynarunoit Kakum-To 00pa3oM BbUIETATN MaJIeHbKHUE 3apsKeHHBIC
YACTUYKHU.

Cunavana Hunenp CepreeBHa B3sijla OOBIYHBIA KOMIIAC M HEKOTOPOE BpeMsl JIBUTANIA HAJl HUM
pykamu. HakoHell ero crpesika Havajna pacKauMBaTbCs. DTO ObUIa, MO €€ CJIOBaM, «Pa3sMHHKa».
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3areM Ha CTOJI, HAKPBITHIM KJIEEHKOM, OCTaBWJIM METAJIMUECKUI KOJIMAyoK OT aBTOpyuyku. Kyna-
I'MHa, TOMaHUITY/IMPOBAB Ha/l HUM pPyKaMH, TaKke MpHUBeJia ero B iBmkeHre. KonmaJok, cienys 3a ee
JIAIOHSIMH, C HApaCTaloIeld CKOPOCTBIO CTaJ MIPUOSMKATLCS K Kpalo CTojA.

Bruta HaiiieHa BeMYMHA HANPSKEHUS SIEKTPOCTATHUECKOTO TIOJIsl, CIIOCOOHOTO BBI3BATh
TaKyI0 MEeXaHMYeCcKylo cuity. Y uccienoBarenel, y mpodeccopa b. 3. Karenenbayma — momyymmch
OueHb OOJIbIIIME 3HAYCHUS — COTHH KHWJIOBOJBT. VccienoBareneil T0 HE OYeHb CMYyTHJIO, Bejlb
MMEHHO TaKWe HaTpsDKEHUST BO3HUKAIOT, KOT/IA YeIOBEK CTACKUBAET C ceOs ANEKTPUIYIOINILYIOCS HEell-
JIOHOBYIO pyOaIliKy, 4yTh JI HE YJIETAIOIIYIO OT HEro, WM KOTJa, Kacasich PyKOW XOJMOAUIbHUKA (UJTH
YeJIOBEKa), OH OIIYIIAeT OCTPbIH, KaK YKOJ UIJIbl, ICKPOBOW pa3psijl.

Puc. 111. Hunens Kynaruia npoBoAuT ONBIT C MEpeIBUKEHUEM TTPEIMETOB, HAXOASAIIMXCS MO
KoJmakoM [151]

Puc. 111
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Puc. 112

Puc. 112. H. C. Kynarusa 1eMOHCTpPUPYET OMBIT C MOJBEIIMBAHUEM LIAPUKA MEXIY pyKaMu
[151]

Corpynnuk nadoparopuu A. TapaTOpyH B CBOMX BOCIIOMUHAHUSIX MTUCAN: YIAJIOCh BBISICHUTD,
YTO U3 JIQJIOHU Y HEE BBIIPBICKMBAETCS MEJIKUMM KameJIbKaMy I'MCTaMHMH, BOBMOXHO Yepe3 IOTOBbIE
JKeJie3bl. BhIpbICKMBasCh, OH 00pa3yeT 3apsizKeHHbII a3P030Jb, UTO U OOBSCHSET BCe HalIo/1ae-
Mble 3(peKTh. BRIphICKMBaeMble KameIbKY BbI3bIBAIH ILETYKY B MUKPO(OHE, OHU MEHSUIN AUJIEK-
TPUYECKYIO TMOCTOSIHHYIO Cpefbl, pacceBasi JIyd Jlazepa, pa3besias KOXKY (3HAMEHHUTBIA «OXKOI»),
HaKOHELl, OHU «CaJIINCh» Ha 00BEKT, 3apsikast ero. IIoHATh (pU3HoNornyeckuii MexaHu3m Mnojpoo-
HOT'O BIIPBICKMBAHUS TaK U HE YAAJIOCh, 3TO IEUCTBUTEIBHO ObUT (PU3MONIOrMYECKU (DEHOMEH.

K crepyomemMy mnpuxomy HcciaeqoBaTead NPUTOTOBUWIM 3JEKTPOCTATUYECKUI BOJIBTMETP,
COEJIMHUJI €r0 C KOJMaYyKOM IPH MOMOILM TOHKOH AJIMHHOM ITPOBOJIOYKH, KOTOPYIO, B CBOIO OUepe/lb,
TIO/IBECUJT HAa HUTKE K JiocTpe. Ha yrity cTona ycTaHOBHMIT 3JIEKTPOMETP, HA TPOTUBOIIONIOKHOM — KOJI-
nayok. [TpoBepuin 1ienb — NOJHECIM K KOJIMAYKy Pacyecky, MpeABApUTEIbHO HATEPTYIO O LIePCTs-
HYIO MaTepHIo, CTpeJKa JIEKTpOMeTpa OTKJIOHMIAch. [Ipexie yeM pacckasblBaTh O CaMOM OIIbITE,
clieyeT OTMETHUTh CYLIECTBEHHYIO JJIs JajIbHEHIIero aeTaib. [IpoBoj, MpUKpyYeHHBIN K KOJMAUKY,
111eJ1 BEPTUKAJIBHO BBEPX, YTO MCKJTIOUAJIO BOBMOXKHOCTb HAKUHYTh Ha HETO, CKXEeM, HUTKY C IeTeJlb-
KO, MOTSIHYB 32 KOTOPYI0 MOXHO ObUIO OBl HE3aMETHO NepeMeliaTh npeaMer o croiay. 1 BoT TyT
MPOM30IILIO TO, YTO OYKBaJILHO MOTPSCIO BCEX MPUCYTCTBYIOIMX. Kynariuna, He npukacasch K KOJ-
NayKy, 3aCTaBUJIa ero NepeaBUHYThCA 0 CTONY, a CTPEJIKa JEKTPOMETpa Jake He IporHya. Boixo-
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IWT, yIHBUTEJbHOE sIBJIEHHE HeJIb351 00bSICHUTb MPOCTHIM YJIEKTPOCTATHYECKHM B3aUMO-
nefcTreueM!

BbIIo perieHo yCTpouTh JEMOHCTPAIMIO OMbITa OOJBIION TpymIe HcciaeaoBarenen, 4Toosl,
BO30y/IMB K (pEHOMEHY MHTEepec, OpraHu30BaTh €ro BCeCTOpoHHee m3ydyenue. Clrienylommas cepus
OIBITOB cocTostiach Ha KBaptupe akagemuka WM. K. Kukouna. Cpenu coOpaBIIMXCsl IPUCYTCTBO-
BaM Takxke akagemMuku B. A. TpamesnukoB u A. H. TuxonoB. K coGpaBimmmcs nprcoeanHuICS
3amectutenb aupektopa UPD AH CCCP npodeccop 0. B. I'ynsies. 3aecy Kynaruna nepensurana
HeOOBINOoN (pykep, CTOSBIIHIA Ha OOJIBIIIOM MTUCBMEHHOM CTOJIe, 3aCTeIeHHOM raszeToil. ['azery moso-
WM Ha CTEKJIO, TI0]1 KOTOPBIM JiexkKau ceMeiHble (potorpadum (Memasiime Kynarnnoit cocpeoro-
YUTHCS). YUACTHUKH OIbITA, BHUMATEIHHO HAOMIOIABIIME 32 TPOUCXOISIINM, He OOHAPY KU HUKA-
KHX HUTOYEK.

Kpome Ttenekunesa, Hunenr CepreeBHa NpOIEMOHCTPUPOBAIA IKEJNAIOIIMM CIIOCOOHOCTb
BBI3BIBATH CBOEW PYKOW HarpeB KOKM B MecCTe KOHTAaKTa. BripouyeM, HarpeBaHue MPOMCXOAMIIO
naxe 1 6e3 BCAKOro KOHTaKTa. DTOT (peHoMeH 3auHTepecoBas nmpogeccopa MI'Y Bparunckoro. OH
Teprien 60JIb AoJbIIIe APYrux. B utore — cTpyn Ha MecTe 0)kora He CXOIMJT Y HEro HeCKOJIBKO JIHEH.

— IOpwii BoprcoBny, Tak Kak e Bce 310 mpoucxonut? Kakosa ¢pusnka 66CKOHTaKTHOTO mepe-
MeIIeHHUsI PeIMETOB?

— Uto06bI 3TO BBISICHUTH, ObLIIM MIOCTABJIEHBI IOCIIEAYIOIIME OIBITHL. B mepByio oyepenp permmim
TMOMCKATh HEYTO TaKOE, 32 YTO MOKHO OBLIO OBl «yXBaTUTLCS». DJIEKTPUIECTBA HET, HO, MOXKET OBITh,
€CTh 3BYK, KOTOPBII He CJIbIIIEH, WA BO3HUKAIOT KaKue-HUOyIb BUOPAIMH, BHI3BIBAIOIIIE TIEPEIBH-
)eHue npenmetoB? Benp cylecTByer, cKakeM, sIBJIeHHE 3ByKOBOTO BETpa: JIETKUI TIPeIMET, JieKa-
M HA CTOJIE, MOKHO TIPUBECTH B IBUKEHHUE, €CJIM TIOIHECTH K HeMy MOoOMke paboTaloHiA TPOM-
KOroBopuTesib. MasleHpKuil OyMasKHBIN BEPTAYEK HAUMHACT PACKPYUUBATHCS, €CIIU K HEMY MOIHECTH
KOJIEOJTIONIYI0CST TThe303JIEKTPUUYECKYIO TUIACTHUHKY.

W Bot, Oyayuu mo ciyxe6HbIM geniam B Jlenunrpane, Bmecre ¢ 0. B. I'yisieBeiM npoBesnu crie-
[MaJIbHBINA 9KcnieprMeHT. Hezamomro 1o atoro B tadoparopuu P Obin crienuaibHO N3rOTOBJICHBI
KpOILIeUHble MUKPO(OHBI; OUH — KOHJEHCATOPHBIH, Ipyror kepamuueckuid. MIx BcTpowsu B ciiu-
YeyHble KOPOOKH M COETUHWIN C YCHIIUTENIEM U JIEKTPOHHO-Ty4eBbIM ocumiorpagom. Bee satu
MpUOOPHI 3aXBATUIIU C COOOM.

Beuepom cobpanrics BMecte ¢ KynaruapiMu B HOMepe B roctunuile, 1 Buktop BacuibeBnu
MOKa3aj yke AaBHO CHATHIA MM ToOuTenbckuid KuHopwibM. [opasumm kanpel, rae Kyaarmna
nepeABUraeT NpeJaMeT, He NPUOJIMKAsA K HEMY CBOUX PYK, TOJbKO ¢ MOMOIIbIO IBHKEHUH
roJIOBBI.

CBou OMBITH HauaJIM C KOHJIEHCATOPHOrO MUKpooHa, Kak Oojee 4dyBCTBUTENbHOTO. Kak
Tosbko Kynarnna npuOnusmia pykd K CIIMYEYHOMY KOPOOKY M Hamlpsriach, Ha SKpaHe OCI[UJI-
Jorpada mosiBHIIMCh UMIYJIbChI, U Cpa3y Bce ucuesno. MUKpogoH NOTepsisT 9yBCTBUTEIBHOCTb.
Pazobpas ero, yBuaenu, 94to oH «IpoOUT» — ero MemOpaHa MpUBApUIaCh K OCHOBAHMIO. MUKpO-
(boH BCKOpe UCTIpaBUIIM, HO BHOBb HeyJa4ya: 3ByKOBbIE MMITYJILChI ObUIM CTOJIb CUJIBHBI, YTO KOHJIEH-
CaTOpHBI MUKPO(MOH He MOT X BbliepkaTh. Kepamuueckuii MUKpogoH 3apadoTan 6ecrepeOoiHo.
Bo Bpems nepenBrKeHUs1 CIMYEYHON KOPOOOUKM OH BbIJaBajl OECTIOPsI0YHbIE UMITYJIbCHI C OYEHb
KpyTbiMu (ppoHTamu. Pyku Kyjsarnnoi uziyyanu yabTpa3Byk ! ITo 0bL10 00JLIIHM OTKPbI-
THEeM, OyKBJIBHO MOTPSICIINM BOOOpaKEHHUE.

Jlnst GombIe JOCTOBEPHOCTH OIBITHI ObLTM MOBTOPEHBI B OouepenHoi mpuesn Kymarubix
B Mocksy. [1pu 3TOM 3aruich MMITYJILCOB IIUIa HA MATHUTHYIO TUICHKY C IIOMOIIBI0 UMEBIIIEroCs pac-
MOPSIKEHUH ITUPOKOTIONIOCHOr0 MarHuTooHa (ronoca npomyckanus g0 200 kI'r). 3arem oHu ObLH
MIPOYUTAHBI C TIOMOIIIBIO CTIEIMATBHON YCTAHOBKM Ha JIEKTPOHHO-JIy4eBOM ociyuiorpade u coto-
rpadupoBanbl. Tak yganoch OlEHUTh AJIUTETbHOCTh KPYThIX (PPOHTOB HMIYJIbCOB — MOPS/IKA
30 muxkpocekyn. Ho kakoBa pusndeckasi Ipupoja ITUX UMITYJILCOB, ObLIIO HESICHO.
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— DTH aKyCTHUECKHE UMITYJILChI CTIOCOOHBI 3apErCTPUPOBATh TOJBKO OUYEHb YyBCTBUTEIILHBIE
npudopsI?

— Ilo sTomy noBony I'ynseBy npuiuia B rojoBy NpOCTast MbIC/Ib: OCTYIIATh 3TH UMITYJIbCHI.
Kynarvna nogHecna pyky BIUIOTHYIO K YXy (PU3MKa-3KCHEPUMEHTATOPA, HANpPSAIIach — U CTAJHU
CJIBIIIHBI Oecrnops0oYHbIe meauki. YeM cuiibHee OHA HAaNPsIrajach, TeM OHU Pa3/JaBajnch
yame. Kynarnna, He o)ujaBinasi camMa ot ce0si TaKoro, 3a0eClOKOMIIACh: He BPEJUT JIM OHA JKCIe-
pumenTaropy? Tot, ycriokauBas ee, emie u yropapupaeT: «[lognait sxapy». Hukto Bo Bpemst 3Tux
OIBITOB HE MOCTPaAa.

B nanbHeiliem 3TH onbITH ¢ OTKPHITHIMUA UM uMiyibcamu 0. B. T'ynseB Besuecku nepernpo-
Bepsi1. Bee-Taku moBepuTh B CIOCOOHOCTH YeJIOBeKa M3Jy4aTh aKyCTHYeCKHe HMITYJIbChI Ype3-
BBIYAITHO TPYIHO.

Takske OONBIION HEOKMIAHHOCTHIO OKa3aJloch cBedyeHne Jjganoneil Kyjaarunoii, Bo3Huka-
oliee NPy BoJeBOM HanpsikeHuH. Ha 1ot pa3 nemoHcTpanus npoucxoauia (B OUepeqHoi ee
npuesq B MockBy) Ha kBaptupe 0. B. I'ynseBa noapsaa TpouM: X035IMHY KBapTHPbl U aKaJIEMUKY
B. A. KortenpHuKOBY. B naspHeliem 31o u3nydeHue yaaaoch 3aperucTpupoBaTh U MpuoOOpamu.

Corpynnuku 0. B. I'ynsieBa ycraHoBWIN B KabuHeTe (DOTOEKTPOHHBIN YMHOXUTEND (PIY)
1 g poBOi MHAUKATOP, peructpupytoiue Bosaerictsue Ha ®IY. Ilpu nosHOM OTCYTCTBUU CBETa
MOC/IENHUN 3HAK YKC/a Ha WHAWKATOpe OeCropsiIoOUHO MEHSUICS, PerdcTpUpysl TEMHOBOHM (DOH.
U pyku, 1 DY ObUM MIOTHO 3aKyTaHbl CBETOHEIIPOHUIAEMON MaTepueld. B komHarte ObUIO KapKo,
napons Hunens CepreeBHbI MOKpbUIa UcniaprHa. Bee nonro 6e3ycrnenitHo BrisabBaIuCh B MEUYITy-
10cs TTOCTIeAHION 1Py MPUOOpa, BCe OCTATIBHBIC pa3psi/ibl ObLIIM «3aHYJICHbBD».

Hunens CepreeBHa BonHOBasiach. Belb paHbllie OOOOHBIE OMBITH yaaBaiuch. [louemy xe
Terepb MpuOOp HAYEro He MokasbiBaeT? OHa HampsraeTcsi Bce CHIbHee U ciiibHee. HakoHer nosiBu-
JIOCh YUCJIO M cTaylo pactu. opocio A0 9, mepeckoumsio Ha CleAyloluid pa3psal. Y4acTHUKH
He ycrneJid ONOMHHUTBLCS, KAK Ha HHAUKATOpe Oekaau mudpbl y:Ke TpeThero paspsja.
TricsiuekpaTHOe NpeBbIlIeHHe TEMHOBOI0 TOKa!

Bouto BugHO, uto Kynaruna usHemoraet, HO OCTAHOBUTBCSI HE MOXKET, XOTsI UCCIIEJOBATENN TPe-
60BaJIH, YTOOBI OHA TIepecTalia HanpsraTbesl. HakoHeln, ncciepoBatenb He BbIASP:KaI U CUJIOW OTHSUT
ee pyky ot okomika @Y. OHa TyT *ke yOexkasa, el CTaHOBIJIOCH TUIOXO. [IpUCTYIT TOIITHOTHI ¥ PBOTHI.
[NonoGHOe ¢ Hell cTyJanoch 1 Moclie AeMOHCTpalvu TeiekuHe3a y KukornHa, Ho Torma 00 9ToM 3Hasa
TOJIBKO €TO jKeHa, IlenHyBIuas HaM, yTo Hunens CepreeBHe II0X0O M OHA JOJIKHA HEMHOI'O OT/IOX-
HYTb.

UrtoObl y3HATh CIIEKTPAJIbHBIN COCTAB €€ U3TyueHus, B onbiTax ¢ PIY crayim 3aKpbiBaTh OKHO
npubdopa ceetopuibTpamu. OKazanock, 4To Mpu Bo3aeicTBrM KynaruHoi CTeKJISTHHbIE TUIACTUHKH
MYTHEIOT, Ha UX TOBEPXHOCTH 00pa3yercsi HajleT. B ombITax Mo OECKOHTAKTHOMY pa3orpeBy KOKH
Y TIPY COOTBETCTBYIOIIIEM OCBEIIEHUM 3aMeyalld, YTO Ha HarpeBaeMoil MOBEpXHOCTH OOpasyloTcs
onectku. Kozka kak Obl NOKPHIBAETCSI MeJbYalllIMMU KPHCTANJIUKAMH.

Korga KynaruHa, TmiatensHO BBIMBIB PYKH, TIOJHECTA MX K OKHY KOPOOKM M HArpsIiach,
Ha BXOJIE YCUJIUTENSI U COOTBETCTBEHHO Ha MAarHUTO(OHHOM JIeHTe ObLIM 3aperucTpUpPOBAHBI SJEK-
TpU4eckue uMmyibchl. K coxanenuio, cxema coaepkajia OrpaHMUMTENlb CUTHAJIOB, TIO3TOMY OBLIO
3a(pMKCUPOBAHO JIMIIb MX MPEBBILIEHUE ONPEAEIEHHOro nopora. B menom, crano sicHo, 4To 3JeK-
TPUYeCKHe HUMIYJIbChl, KaKk 1 Ha0J101aeMble paHee B MUKPO(POHHBIX ONbITAX MMILYJIbChI
aKycTHuecKue, peJCTaBJIsAI0T cO00 ABe rPaHN 0IHOr0 npounecca. B oboux ciyyasx us pyk
KynarvHoi BeuieTaIM 4aCTULIbl, KOTOPbIE, IPOJEIaH CPABHUTEIBHO KOPOTKUM MyTh, YAAPSIIN [0 MUK-
poconHOl MemOpaHe b0 1o GapadaHHOU nepenonke. OIHO U3 IBYX: JMOO 3TH YACTUIIBI CAMU
HECJIM EKTPUIECKHUH 3apsil, TMOO OCYIIECTBIISUIM MOHU3AIMIO Bo3ayxa. [lonagas Ha MOBEPXHOCTb,
CTEeKJIa, OHM €ro 3aMyTHWJIY, TIONajjasi Ma MOBEPXHOCTh KOKHM, OOPa30BBIBAIM HAa HEW Mesbyaiiiie
KPHCTAJUINKH, KOTOPBIE pa3/ipakajli HEPBHbIE OKOHYaHW I, BBI3bIBAJIM AHOMAJIbHBIN MIPUJIMB KPOBU
Y OXOT, MMOAOOHO CMIIBHOMY TOPUYNYHUKY.
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Kynarmna nposiBiisiia mapaHopMaJjibHble CIOCOOHOCTH — IICHXOKHHe3, NepeaBHras
npeaMeThl, He JOTparuBasicb 40 HUX. [ToaIMHHOCTD e€ CocOOHOCTEN MPOBEPSUIM B JIabopaTo-
pUsX, C UCIONb30BAaHUEM CKPBITHIX KamMep, 1 MHOTME MMEHHUTBbIe YUY€éHble NPU3HAJHM HAJU4YHNe
y HuneJib ICUXOKNHE3a N TeJleKMHe3a.

[Ipencenarens Tteopernueckonl ¢usuku MockoBckoro yHuBepcutera 1. Tepneukuii
B 1968 rony yrBepxka: «[ocnoxka Kynaruaa oroOpaxaeT HOBYIO M HEM3BECTHYIO (hOPMY SHEPTUM».
[Mo-npyromy yué€Hble He MOTII OOBSICHITh, KaK OHA TepeMeniana 0ObeKThI.

OpuH U3 3KCIIEPUMEHTOB 3aKJIIOUAJICS B TOM, UTO «IICUXMUYECKUMH CHJIaMi» KynarmHa Bo3-
JefiCTBOBAJIA Ha CHIpOe IO, KOTOpOE IJIaBajio B 0ake ¢ (hu3pacTBOPOM B IBYX MeTpax oT He€. Korma
OHA KOHLIEHTPUPOBAJIACH, KEJITOK MEJIEHHO OTHEISICS OT OeNKa, SUI0 pa3Aensuioch Ha B YacTH.
[Tpu Gonee MIMTENLHON KOHIICHTPAIMY, OHA MOTJIA CHOBA CHIeJIaTh SILIO LEJIbIM.

— Haubonee nHTEpECHBIN OIBIT HE TOJIBKO YCTPAHST BO3MOXKHOCTb MPUMEHEHHS KaKUX-I100
HUTOYEK ¥ MArHUTOB, HO U MCKJTI0YAJI [TOT1a/1aHUE Ha IIepeIBUTAEMBbIii ITpeJMET JIeTAIuMX U3 pyk Kyna-
ruHou yactutl. [1yist aroro B IPD M3roToBMIIM MJIEKCUTIIACOBBIN KyO Oe3 oqHOU rpaHu. CBOMM OTKPbI-
TBHIM TOPLIOM KyO TUIOTHO BXOIMJI B Ta3bl, (ppe3epoBaHHbIC B TOJICTOM IUIEKCUTIIACOBOM OCHOBAHUM.
BHyTpb Ky0Oa nomeranyi KapTOHHYIO THIIb3Yy OT OXOTHHYBETO MaTpoHa. Takoe yCTporCcTBO ObLIO 3a/1y-
MaHO Kak pa3 IJisl TOro, YTOObI MOKA3aTh: TEJIEKMHE3 — HE TPIOK, 3TO peasbHblid (hakT. Beap mepe-
JIBHTraeMblil IpeMeT HeMarHuTeH, a BO3MOXHOCTb UCIIOJIb30BAHMSI HUTOUEK MCKJTI0Yasach Moj-
HOCTBIO.

OnsiThl ¢ Hunens KynaruHoii kpaiiHe BaxXHBI 11 IOHSATHS CUIT U SIBJIEHUH ITPY TAPEHUM YeJI0-
Beka. Oco00 uHTEpeceH (PaKT 3aperucTPUPOBAHHOIO YJIbTPA3BYKOBOr0 M3JIy4eHMs.

«Pycckas kemuy:kHHa», Kak Ha3piBaau Huneabr Kynarmny, Biajgesa He TOJIBKO
HCKYCCTBOM TeJIeKHHe3a, HO M 3JIeMeHTaMH JeBHTanuu. bosee Bcero eil ygaBajluch OIBITHI
10 MepPeIBUKEHNI0 «C MOMONIBI0 MBICJIN» JEerKuX NpeaMeToB . Brulo co3aaHo 1iesioe HayqHOoe
nojipaszieieHue 3a HaOmoaeHueM 3a (heHoMeHOM KynaruHoid.

3p1ech HeOOXOAMMO caesaTh HeOobIloe OTCTyIUIeHre. Bo Bce BpemMeHa CyIecTBOBaIM U €CTh
ceiyac CUJIbl, yHUUITOXKAIOIINE U CKPBIBAIOIINE BCE TO, YTO HE BITUCHIBAETCS B YCTOSIBILIYIOCS «KJIaCCH-
yecKyio» uctopuio. MimeHnHo Tak nocrynaiot B Erunte, rae Bce HoBble apTedakTsl ucye3aioT. MiMeHHO
TaKk McYe3/IM B AMEpHUKE BCE HallJIeHHbIE OIPOMHBIE CKEJIETHI, IPEANONOKUTENBHO, ATJIAHTOB. Y-
HEHHbIE Yeperna C YBeJMUEHHBIM 00bEMOM «PACTBOPSIUCH» M «YIUIBIBAIN» U3 My3eeB. Cpeau Toro
MpakoOecusi, HavyaBIlleecsi ¢ IaBHUX BPEMEH, €CTh HEeOOMbIIMe Ovaru MmpocBemieHus. Tak, MeKcu-
KaHCKHWE U MepyaHCKHe YIUTMHEHHBIE Yeperia ObUTH HccieJoBaHus Ha mpeamer coorBetcTBus JJHK
1 OBbLIO BBISICHEHO HEBEPOSITHOE, XOTSI M TperioiaraéMoe MHOTIMU YUEHBIMH, 3TH Yepena He Tpu-
Hajyiexat yenoBeky Homo Sapiens.

Bce 310 oTHOCHTCS M K pe3ynbraTaM 3kcnepuMeHToB ¢ Hunens KynaruHoit. 9t pesyabrarsl
Besuecku 3amamuuBaorcst B CHIA u Ha 3anazne. Tam ve xotat noarsepxkaats npuopurer CCCP.
A 3TOT NPHOPHUTET HA yAHUBJIEHUE MOTPSICAIONIUI 1 HeOObIKHOBEeHHBII! BriepBbie B Mupe
o(pMIHAJIBHO J0KA3aHO M3JIyYeHHe YeJIOBEKOM YJIbTPa3ByKa, JeKTPOMArHUTHBIX BOJH
U CIIOCOOHOCTb N3MEHEeHNsI XUMIYeCKHUX MPOoI[eCCOB B OTPOMHOM IHaNa3oHe.

[lo cymecTBy, 9TH SKCIIEPUMEHTHl MPUOIM3MIN YeTOBEYECTBO K MOHMMAHUIO TEJIEKMHE3a,
riepeayrl MbICIA HA PAcCTOSIHUE, TeIeNaTUYeCKOro BO3AEHCTBHS, KOTOPHIMU O0ONa/lalid B IPEBHUE
BpEMeHa aTJIaHTHhI, TUIEPOOPEHIIb M MX TIOCIIeOBATENH, K pelibl U (hapaoHsl, epecenupivecs B Eru-
et 1 B Meconoramuio (IryMepsl).

ABTOpP OTHOCHT K BeJu4aillieMy JOCTHKeHIHI0 XX BeKa pPe3yJbTaThbl HCCAeJ0BAHNT
¢ Huneas Kynarunoii. Botr uto mucan akagemuk IOpwuiit Bopucouu Ko63apes: «JleMoHCTpHUpy-
emoe H. C. KynaruHoii siBieHMe npecTaBiseT KOJIOCCaIbHbI UHTEepeC AJis Hayku. Ero uzyuenue
MOJET MPUBECTH K (PyHIAMEHTAJIbHBIM OTKPBITHSM>.
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Puc. 113. TlomymHHMK pe3ynbTaTa KcclienoBanuii criocooHocteir Hunens Kynarunoit ot 8 ¢eB-
painis 1978 roma, mogmucannsiii akagemukamu M. K. Kukonnsiv, FO. B. Ko63apeBbiM, B. Tpane3nu-
koBbIM, A. H. TuxoHoBeiM 1 nnpodeccopamu B. b. Bparunckum, . K. Pomanosckum, H. Mycxene-

B, M. Mokynbckum [152]

237



A. MaraHues. <<HCHXOTPOHHI\'£1 — YIIpaBJICHUE CO3BHAHUEM, CPABHEHUEC C TEXHOJIOTMAMUA OPEBHUX IIUBUJIN3ALINI»

ABTOp, ANlekcanip MaTaHIIeB, B HIOAHCaX U MOAPOOHOCTSAX U3Yy4YMIT Bce AoCTkReHrs: HuHenb
Kynarunoii u no6asisieT: «BeluunHbl N3TydYeHui yabTpa3ByKa, BeJINYHHbI MATHUTHBIX MOJIEeH,
MoJIyYeHHbIEe B pe3yJbTare MeJUTaIlu U

skcnepuMeHTOB ¢ Huneas Kynarnnoil yaukaabHbl! ITUX BEJIMYUH TOCTATOYHO 17151 TOTO,
YTOOBI AKTUBU3UPOBATD BAIKPY. DTU BEJIMUUHBI CY/IS [0 BCEMY, aHAJIOTUIHBI BO3MOKHOCTSIM aTJIaH-
TOB Y TUMepOOpENIIeB O TeJleTaTuy U repeiade MbICIICH Ha pacCTOSTHUE.

I[To cymiecTBy, aBTOP MOAHSIJI 3HAMSI UCCJIeJ0BaHUIl U HANYTCTBUsA akaaemMuka IOpus
Bopucosuua Ko63bipeBa, H IBHKETCA ¢ HUM JaJjblIle.

]
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Puc. 114. imnynbCbl aKkyCTU4Y€CKOro rnosis,
NO/Ty4eHHbIe NPU 3KCNepumMeHTax ¢ H1UHesnb
KynarmHon

Puc. 114

DKCMEePUMEHTHI 10 U3MEPEHUI0 aKyCTHUYECKOTO TOJIs TPU BO3/IEMCTBUM OMepaTopa Ha IMpe[-
meThl poBenieHb! K. b. Tymunacom B auanazone yactor 25—40000 Ity ¢ momoiisio MUKpodoHa,
MMITYJIbCHOTO IIIyMOMEpa, a Tak:Ke U3MEPUTEIbHOro Maruutogona ¢pupmsl «bpions u Keep». Muk-
pocoH HaxoAMJICA HA paccTosIHIU 5—12 ¢M OT J1a/10Hel onepaTopa , IpUYeM X OBEPXHOCThb
oOpa3oBbIBasa Kak Obl chepy BOKPYT Hero. Pe3ysbTaTsl aHa3a MOMyYeHHbIX 3aiced MPUBEICHbI
Ha puc. 114 u puc. 115.
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Ha puc. 114 nokazaHa BpeMeHHasi 3aBUCUMOCTh 3BYKOBOTO JIaBJICHUSI HA MeMOpaHe MUKPO-
(poHa rpu BO3AEUCTBUM Ha HETO ONepaTopa, a Ha puc. 115 — 4acToTHBIE XapaKTepUCTUKU B 1/3 OKTaB-
HBIX TIOJIOCaX MAaKCHMMAJIbHBIX (ITMKOBBIX) aMILTUTY/] OOHAPYKEHHBIX UMITYJILCOB.

JIMTEIbHOCTD 3aperCTPUPOBAHHBIX UMITYJILCOB KOJIeOaIach OT 3x10 ¢ 10 102¢, a Ben-
YMHA MUKOBBIX 3HaUY€HUN UX amruatya — ot 70 1o 90 ab.

Bennunnza akyctraeckoi nomexu coctapiisia S0—60 n1b. MakcumaJsbHass aMILINTYAa IIPU
onbiTax ¢ Kyiaarunoi cocrasmiaa 100 gb!!!

Utak, BepHeMcs K INIaBHOMY rpaduKy H3/1y4eHns yabTpa3Byka B onbiTax ¢ Hunean
Kyaarunoii.

3HaueHUs NONTyYeHHBIX YaCTOT MU FKCIIEPUMEHTaX MoKa3aHsl Ha puc. 115.

fks=6,5 — 8kIy
"
fus =110|Ty  fkos440ry fia=15kMy fka=2,5 I’“I fke=2QkMy fi7=30kIy
ne 'm0 | F[
: 4
60 -
50
50 100 200 500 1000 2000 ‘ 10000 iy
-—- - CNEKTP 1 Qe CNEKTP 4
—p—p— CTIQK TP £ - CNEKTP D
—p— CIOK TR 2 T nomMexa
Puc. 115

Puc. 115. CnekTp u3znydyaeMoro akycTuueckoro 1ojsi B onbitax ¢ Hunens Kynarunoit [152].

ABTOp, Antekcanap MaraH1ieB, HaJIOKWII CBEPXY Ha ClIeKTp uanyueHuid ot Hunens Kynarunoi,
0003HaUEHUsI PE30HAHCHBIX 4acToT — puc. 115.

ITo rpacdpukam Ha puc. 115 MokHO onpeeIUTh ABHbIE IMKHU I10 YaCTOTe:

fi1 — Boum3u 110 I'y — ocHOBHAs ;KHU3HEHHAS YaCTOTA;

fi2 — BOM3M 440 't — rapMOHMKA OCHOBHOW KM3HEHHOM YacTOTHI;

fi3 — mupokuit muk B obmactu ot 1,3 mo 2,2 kI,

fi4 - uK B oOmactu 2,5 kI

fis — MOIIHBIN MUK ¢ aMIIUTYAOH 10 65 — 67 Ab — B Anana3zoHe yactot 6,5 — 8 kI';
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fi¢ — HEOoMbIION MUK B oonactu 20 KI I,

fi7 — cambiil orpomHubIid MUK B oOmacti BOM3M 30 K[, K COXaJIeHWIO, STOT MUK TOKa3aH
HE MTOJTHOCTBIO, HO OH aMITIMTY/IOW CaMblid 3HAUMTeIbHBIN — Ooniee 70 nb.

Crnenyer oOpaTUTh BHUMaHHE, UTO CPE/IM STHX IHUKOB JBaKJAbl MOBTOPSAETCS OCHOBHAsI
skn3HeHHasa yacrora B 110 ' u e€ rapmonuka B 440 I'm. Kak ObUIo mOKa3aHO paHee, OCHOB-
Hasl ’KU3HEHHAsl 9acTOTa MO3BOJISIET OCYIIECTBIIATH MPOIeCC rOMeocTa3a Uil CaMOPEryJIMpPOBaHUS
OpraHu3Ma IpH ONTUMAJIBHOM COOTHOIIIEHUH CBOWCTB OKpY’KaloIlel cpeasl U opranu3Ma. Bo3aeii-
CTBHE HA 3Ty ’KN3HEHHO Ba’KHYI0 YaCTOTY Pa3HbIMH aMILINTY/IaMi CUTHAJIA — OJIHA U3 BaXK-
HeHIINX COCTABJISIONINX IICH-TEXHOJIOI'MI1.

B stom umeercst cxonactBo Hunens KymaruHoi, o6mamarorieid 3KCTpaceHCOPHBIMU CITOCOOHO-
cTamu, 1 Xam0o0-1amel ITH3710Ba, 00J1a4a0IIero aHaJIOrMYHBIMU CIIOCOOHOCTSIMU.

WNutepecen akT BO3ACHCTBUS aKyCTMYECKMX BOJIH HWMIYJIbCAMH, 3apErMCTPUPOBAHO

5 MMITYJIBCOB MO AJIMTENBHOCTH OT 3x10* ¢ g0 102 c.

Urtak, pe3ynbrarhl U31y4YeHUs 3BYKOBBIX 4acTOT B onbiTax ¢ Hunens Kynarunon 3aperucrpu-
poBanbl! Tak Kak ONbITH TPOBOJWINCH B TOCYIAPCTBEHHBIX YUPEKACHUSIX BUTHBIMU YUEHBIMU U aKa-
AEMHUKaMHM, TO 3TOT rpaduk NpaBuibHBIA. TIOMIMHHMK pe3ysbTaTa MCCleJOBAaHUN CHOCOOHOCTEH
Hunens Kynarunoit or 8 deBpans 1978 roma, noanucanssiii akagemukamu M. K. Kukounsim,
10. B. Ko63apeBbiM, B. TpanesnukoBbiM, A. H. TuxoHoBeM U nipodeccopamu B. B. Bparunckum,
N. K. Pomanosckum, H. Mycxenemsuiaun, M. Mokyiasckum [29] nokasan Ha puc. 113.

Tenepb cieayeT MOHATh KAKUM 00pa3oM (hopMHPOBAIUCH NUKH 3BYKOBBIX 4acTOT
B opranu3me Huneab Kynarunoii. [Tox neiictBueM BHEITHUX aKyCTUUECKUX BO3JIEHCTBUM U BUO-
paiui, 0 KOTOPbIX YK€ FTOBOPHIIOCH, (POPMUPYIOTCS PE30OHAHCHI.

Pe3oHaHCBl BO3HMKAIOT BHYTpHU OpraHu3ma. B Hacrosiiee BpeMs U3BECTHA Takasl HayKa, Kak
Ouope3oHaHchbl oprann3ma. OHaKO OHa elle He MOJMy4YHnsia PaclpoCTPaHeHUsl U3-3a UCTOJb30-
BaHUs1 MOIIIEHHUKaMU TTPUOOPOB OMOpE30HaHCa, KOTOpbIe jiedaT Bce. Tak He ObiBaeT. CBOMMMU Jieii-
CTBUSIMM JIKE€ BPaul HAHOCAT Bpe/l MeJULIMHE. TeM He MeHee, eCII OTBJIEUbCS OT 3TUX MOIIEHHUKOB
Y [IOCMOTPETh B KOPEHb HayKe OMOPE30HAHCOB, TO MOKHO OOHAPYKUTh YTO OHA BO3HUKJIA, 110 CYILle-
CTBY, HE B IIOCJIE/IHUE TO/bl, a 3HAYUTEIIBHO paHbilie, B 70-e u 80-e rogsl B CCCP BO Bpemsi ONBITOB
¢ Hunenp Kynarnnoii. Hammune pe3oHaHCOB pa3HBbIX 4acTOT B OpraHax 4esioBeKa JIMIIb [OATBEPIUIIN
WCCJIEOBAHMS] YYEHBIX COBETCKUX JIET.

Tenepp paccMOTpU 3TH pe30HAHCHl MO cyilecTBy. OTAenbHbIE PE30HAHCH (POPMUPYIOTCS
BHYTPU MO3roBoro yepemna. [loatomy paccMoTpumM pazmepsl MO3roBoro uepena — puc. 116.
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#
OCcHOBHbIe pazMepbi MO3208020 Yeperna y
83pP0C/1020 Yesoseka (min -max)

® [IpojonbHLIH (A/IHHA I'OJI0BH )

— OT HajJr1epeHOCHA A0 Gonb110ro
3ATRIIOUHOTO BhICTYTIA — 17-22 M

® BhICOTHBIH

— OT TlepeiHeTo Kpast Do/L1IoTo
3aTBIIOUHOTO OTBepCTHA 10 Hanbonee
BHICTYTAOLLeH TOUKH Ha CaruTTaabHOM
mse — 12-16 cm

¢ ITonmepeuHblii (IWAPHHA) .
— Haubomblee paccTOSHUE MEKTY /
TeMeHHBIMH OyrpaM#u (M1 Hap
C/TYXOBBIMH TIpoxojaMu - 14-16 cw
® OKpY/KHOCTb I'0JIOBbI
— 54-60 cm

L

Puc. 116

Puc. 116. Pazmepsl MO3roBoro uepena B3pocyioro yesnoneka [153]

OcHoBHas yactoTa onpejenseTcs no popmyiie:

f=v/2L (3)

rae f— vacrora,

V — CKOpPOCTb 3ByKa M/C,

L— rabaputhslii pazmep, M

OCHOBHAA YaCcTOTA JJIA KPYIJILIX 00bE€MOB OIpeaeasaeTcs o popmyJie :
f = v/nd, (4) roe d — nuamerp

Ta6nuia 4. CKOpocTb 3ByKa B TKaHSIX 4esioBeka [154]
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TKaHb YyenoBeka CKopocCTb 3ByKa, M/C
Bona 1500
KpoBb 1590

Msrkue TkaHu 1540
[[ONOBHON MO3r 1541
YKuposas TkaHb 1450
MbilweyHas TkaHb 1550-1570

[leyeHb 1549
Koxa 1600

Koctn yepena 4080

[TpomonbHBIT pazmMep roJoBH B3pOCIOro yenoBeka: ot 17 no 22 cm (puc. 116). Cpeanee 3Haue-
Hue — 19,5 cm. CkopocTb 3Byka HaxoauM 110 Ta0i. 4. Torga pe3oHaHCHas 4acToTa Ha pa3Mepe I'oJIOBbI
coctapiser 1540/0,195.m = 2515 ' wuin 2,515 kI'n. 310 3HAUeHHE BINMCHIBAETCS B AHANA30H
muka fi4 B ucnpiranusax Huneas Kynarunoi.

Ecnu ke B3aTh U3 Taln. 4 3HaUeHWe CKOPOCTH 3BYKa B KOCTU ueperna, paBHoe 4080 m/c, 1o
o popmyiie (2) MOKHO HAalTU PE30HAHCHYIO YAaCTOTY, PaBHYIO:

4080/0,195+1t = 6663,4 'ty nim 6,66 kI

9T0 3HAUYEeHHE BONHCHIBAETCA B IMANA30H JIPYroro, 6ojiee MOIHOr0 MUKa B HCIbITa-
nusix Hunean Kynarunoii (puc. 115) fys ot 6,5 no 8 k'

Jpyrue pe3oHaHchl 1o rpadukam ucnbiranuil Hunesns Kynarunoi MoryT cOoTBETCTBOBATD Jpy-
I'M BHYTpeHHMM pa3mepaM. Kak m3BecTHO 000 06beM, (hopMa KOTOPOro omIMyaTcs oT Liapa,
MMeeT MHOTO pe30HaHCOB. OHM HAXOASITCS 110 BEIMYMHAM radapuTHBIM pa3MepaMm OTIeIbHBIM U CyM-
MapHbIM. BceMHpHO M3BECTHBI MccieioBaTeNb 10IbMEHOB MOPKOBUH IIPU pacyeTe perucTpaluu
YacTOT JOJIbMEHOB OpaJl Kak rabapuTHbIe pa3Mepsl, TaK U pa3Mepsl 10 IEPUMETDY.
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HoBas teopus Aisiekcanapa MaranueBa 0 BO3MO:KHOCTH
HU3JIy4eHHUs yJIbTPa3ByKa OPraHM3MoOM 4YeJ0BeKa

Wrak, Bo3BpalaeMcs K pe3yjbratam 3kcriepumenToB ¢ Hunens Kynarunoit, k rpaduky usiy-
yeHwus1 nose Ha puc. 115.

[maBHBI M camblil 60JbIIoH MUK B o0Jactu fi7 = 30 k['uy moxyyaercst ot u3ayye-
HHSI KBapua oT nbe3omarepuanoB Si0Q; u CaCO3 B KOJIJIOWIHOM pacTBOpe OpraHu3Ma B BUJIE
MUKPOCOEIUHEHUI. DTU COEJUHEHUSI COCTABJISIOT OCHOBY IbE€30MATEpUAVIOB KBaplia U KaJbLIUTA.
Kak nokazamm onbitel ¢ Hunens KynarvHoi, 0COOEHHO CHITBHO YBEIMYMBAETCS KOIMYECTBO caxapa,
COZIEpKAIIero KaJlblMid U COeTUHEHUsT KaJIbLIUS.

Yacrora B 30 k['ii 1 6,1M3KHE 4aCTOTHI, HOJIYYAOTCSI, KAK MOJbI OT OCHOBHOI'O pe30-
HAHCa HA KPHCTAJLIaX KaJbIUTA M KBapla, MoJy4aeMbIX B MerarepmoBoM JHana3oHe.
3mech HEOOXOAMMO CHeNaTh OTCTYIIEHHE, YTOOBI MOHATh, KAKME YaCTOTHI SIBJISIOTCS TJIaBHBIMU
1 niouemy B oonactu 30 k['11 aMIuTiTy/1a BOJIH CyIIIeCTBEHHO OOJIbIIIe, YeM B JIpyruX auarna3oHax. Bee
J1eJ10 B J0OPOTHOCTH pe30HaHca. V3BeCTHO, YTO aMIUTUTY/la HU3KOYACTOTHBIX U JAPYTUX BOJH
PE3KO YBEJIMUMBAETCS B pE30HAHCE NIPY COBMAJICHUM BHEUTHEN U BHYTPEHHEN YacTOThl. DTO yBeJHu-
YyeHHe MPONnOPIHOHAILHO JOOPOTHOCTH .

Ecnu paccmatpuBaTh KpoBb, TKaHb YEJIOBEKA, WM MO3T, 3alOJHSIONIMA Yepen 4YeoBeKa
C M3BECTHBIMH pa3MepaMu, TO PE30HAHC 371eCh OyAeT ¢ HeOOJIBINION aMITTUTYI0H M3-32 MaJIoi JOOPOT-
HOCTH, KOTOPasi MOKET COCTABJISATh BCEro equHUILIbL. COBEPIIEHHO JIPyroe JeJI0 — PE30HAHCHI Ha KPH-
CTaJUiax KBapIa v KaibliuTa. [J0OPOTHOCTh YHCTOr0 KPHCTAJIA KBapla U KaJbIUTA KOJOC-

caJbHA — 107, a il mpuMecen 10°. Jlaxe eciy B3sTh JOOPOTHOCTP Mbe30MaTepraia B 10° , BCE
PaBHO 3TO OYEHb MHOTO.

OTtkyna 6epercst kBapu B oprann3me ? ABrop B cBoux kuurax [40, 15, 17, 19] paccmorpen
3TOT Mporiecc MoApoOHO. B KoyuIonIHOM pacTBOpe opraHu3Ma BO3HHKAIOT MUKpocoeanHeHus SiOs.
VY mozer, 001aIaloIMX KCTPACEHCOPHBIMU CITOcOOHOCTAMH, Kak Hunenp Kymaruna, wm Xamoo-
nama VITUranoB, B pe3y/ibTaTe XUMUUECKUX peakiuil ociie MeIUTal|K, YBEJTMUUBAETCS COlepKaHKe
KHCJIOT, KOTOPBIE BBI3BIBAIOT JIpyrue peakimu ¢ nmoaydeHrueM SiO, u CaCOs3. DT coequHeHust SBIs-
I0TCS1 OCHOBOH Mbe30MaTepUasioB KBaplia U Kayipliuta. [IpoucxoauT pocT coaepkaHus STUX MUKPO-
9JIEMEHTOB B COTHHM U Aake Thicsiuu pa3! Bor Bam m ocHoBa miist mbe3oadderta! Ho nmenHo mpu
nbe303(peKTe MPOUCXOIUT TeHEPUPOBAHHUE YIbTpa3ByKa. YacTOThI yIbTpa3ByKa ObUIM 3aperucTpu-
poBansl 1ipu onbiTax ¢ Hunens KynaruHo# u mokaszanst Ha puc.114.

Urak, onpeneneno, uro Huneas Kyjsaruna o6aaaajna skcTpaceHCOPHBIME CIIOCOOHO-
CTSIMH 10 Nepejade MbICJIeil HA PacCTOsIHAE W CONPOBO’KaeMble IIPU 3TOM dHepreTnye-
CKHe 110J151, KOTOpble MOIJIM BO3/1efiCTBOBATh HA NpeAMeThbl HA PacCTOSTHUM, B TOM 4YHCJIe,
Ha KPHCTAJIbL.

Pe3ynbrarsl n3mydyeHus 3ByKOBBIX 4acTOT B onbiTax ¢ Hunens KynaruHoii 3apeructpupoBanbi !
Tak Kak OIBITH MPOBOJWINCH B TOCYAAPCTBEHHBIX YUPEKICHUSX BUIHBIMU YUEHBIMU U aKaJIeMU-
KaMH, TO 3TOT TpachvK MpaBUIbHBIA. [TOIUIMHHNK pe3yJbTaTta UCCIIeI0OBaHNI criocooHocTer Hune b
Kynarunoi ot 8 depans 1978 roma, nonnucannbii akagemukamu 1. K. Kukounsim, 10. B. Ko63a-
peBbiM, B. TpanesnukoBbim, A. H. TuxonoBeiM u ipodpeccopamu B. b. Bparunckum, 1. K. Poma-
HoBckMM, H. Mycxenemsnmm, M. Mokyasckum [29] nokasas Ha puc. 113.

Hanee, pe3oHaHC, Kak MOKa3bIBAIOT PACUETHI, CAEAHHbIE B KHUTAX aBTOpa U B APYTUX MCTOY-
HUKaX JIMTEPATyphl B KBapIle, COCTABIAIOT YacToThl oT 1MIT 1o 15 MI.

PeanpHo B ombitax ¢ Hunens KymaruHow nosyden muk B oonactu 30 kI, Kak cootHocsTCs
gactoThl B oOmactu 30 kI 1 B equHMIBl Merarepii? Bee meno B momax. [lanee moacuntaeM MOJIBL.
Hauwnnaem ¢ 30 kI, manee: 60 kI'm (2 moma), 120 k' (3 mopa), 240 kI (4 mopa), 480 xI'tx (5 mopa),
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960 kI (6 moma), 1920 xI'u (7 mona), 3840 kI (8 mona), 7860 kI'x (9 mona). IMonyuaercs, uto 7,
8 1 9 MOZIBI MOAMAIAIOT MO/ UCTUHHYIO PE3OHAHCHYIO YaCTOTY MOy4YeHHs yIbTpa3ByKa B MErarepiibl.
Ha camom pene, criemyer cautath MOfibl, HAOOOPOT, HAUMHASI C MErareprioBOro Auara3oHa U B MEHb-
IIyI0 CTOPOHY.

Crenyer yuuThIBaTh, YTO aMILIMTY[AA CHTHAJA ¢ KaX/10i Moo najgaer. Ha oqHy momy
MIPUXOUTCS NaJIEHUE aMIUIATY/Ibl, IPUMEPHO, B 2 pa3a. Bosbmem, Hanipumep, orcuet ¢ 3840 k' nnum

3,84 MI'u. Ha 8-i1 mone yacrora coctaBut B 30 kI 1. AMIIIIMTY/Ia CUTHAJIA ITPUA STOM YIAZET B 28 paza

i B 256 pa3. Ecnu 1o6pOTHOCTh KBaplia M KaJIbIIUTA COCTABIISCT 10° wm 100000, To, pasnenuB
Ha 256, monyurm 390,6. D10 ocTaBiieecst 3HAUCHNE, BCE PABHO BO MHOTO pa3 MpeBbIIIaeT J00pOT-
HOCTbh B KPOBHU WJIM TKaHU. Eciu yCIIOBHO B3ATh 3Ty JOOPOTHOCTD, paBHYyIo 10, TO monmyvaercs pas-
Huta B 390,6/10 = 39,06. Takum 06pa3oM MOIYYHIIOCh, YTO aMILTUTYJa aKyCTUIECKHUX BOJIH B 00J1a-
cru 30 k', mpumepHo, B 39 pa3 Gonbiiie 1UIsi pe30HaHCa Ha MUKPOKPHCTA/UIAX KBapIla U KaJbIUTa,
YeM aMIUTUTYJa pe30HaHCca B 00beMe Yeperia Mo3ra. DTH pacyeThl MOKa3bIBAIOT MPAKTUIECKYIO BO3-
MOXXHOCTb TIOJTyYeHHS U3JTy4eHHI OT JICBUTHPYIOIIEro yeiaoBeka B oonmactu 30 kI 1.

Axanemuk FOpwmii Bopucosiu Ko63apeB Bbiian Ha pyku KynaruHoit micbMeHHBIH JOKYMEHT,
3aBEPEHHBIN MeYaThI0 MHCTUTYTA, B KOTOPOM OH padoTall.

urara u3z gokymenra: «Iloomeepacoaro, umo Hunenwv Cepeeesna Kynazuna oonadaem Heoobik-
HOBEHHOU CNOCODHOCMbBIO BbI3bIAMb OBUICEHUE Ne2KUX NPeOMemo 0e3 NPUKOCHOBEHUS. K HUM
U umo oeaaem OHA MO UCKAOUUMENbHO NYMEM HANPSANCEHUS C80€20 Op2aHu3Ma. /lemoncmpupy-
emoe H. C. Kynaeunoii sienenue npedcmaensiem konoccanvhwviii unmepec ons Hayku. Ezo usyuenue
Modicem npugecmu K PYHOAMEHMANLHLIM OMKPIMUSAM, He YCMYNAIOUWUM NO C80EMY 3HAUEHUIO 1eo-
pUY OMHOCUMENbHOCHIU UAU K8AHMOBOU MEXAHUKU!»

BeickazsiBanue xypraucta JI. E. XonomHoro: «H éom s cudicy 3a cmoaom, psaoom ¢ Kyrazu-
HOIi, HAOA00aAs 3a meM, KaK, He NPUKACASCL PYKAMU K Ne2KUM NpeOMemam, OHa 0guzaent ux 6 pas-
Hble CIMOPOHbL, 08UZANUCH U HEMAZHUMHbBLE NPEOMENbly.

Bor cnoBa banmo3seka: «E¢ cnocobhocmu kacaromest 60CNAAUmMenbHbix, COCYOUCMbIX U ONYXO-
n1e8vlx 3avonegaruti. Mol oopawanuco K Heli 8 CamblX OMUASAHHBIX CAYUASX, K020 CIOUN 80NPOC
00 amnymayuu Hoeu, NOCKOALKY OHA Ydice No2UOAA, HO, MeM He MeHee, KaKUM-MO HEeNOHAMHbIM 05
HAC 00pa3oM, OHA UMeen 803MONCHOCHb B0CCIAHOBUMb NPOXOOUMOCHL COCYO08 U 8CE NOMOM 00X0-
oumcsi».

VY camoii KynaruHoit Bo BpeMsl ONBITOB MOBBIIIAETCS JABJIECHUE BbIIE, YEM MOIYT U3MEPSTh
Halm npuOophl, Ype3BbIYAlHO MOBBIIAETCS MYJIbC H YPOBEHb caxapa.

Hunens CepreeBHa B pe3yJsibTaTe BCE TOTO € HAIPSKEHUs, BO3/ICHCTBYS Ha JIPYruX JIIOOEH,
BBI3BIBAET y HUX OKOT. OOBIYHO 3TO AENANOCH €10 C TIOMOIIBIO JIAJIOHEH PyK — YTO JUIsl Hee TMpOoIIe,
npuBbluHee. KKeHre MOXKET OCYIIECTBIIATHCS KaK KOHTAaKTHBIM CIIOCOOOM, TaK U OECKOHTaKTHO.
Hauo6oabee paccTosinne, Ha KOTOPOM 3TOT () (PeKT 3aperucTpUPOBAH B HAIMX ONbITAX,
H3MepsieTcs B IpejeJax AByX MeTPOB.

Bonbiioe BHMMaHue atomy 3¢h@EKTy Mbl YIS B CBS3U C TEM, YTO OH BOCHPOU3BOINM
NPAKTHYECKH B JIIOOBIX YCJIOBHSX, He TPeOyeT 0cOObIX (PU3MYECKHX YCHJIUM, KaK TeJe-
KHHe3. YIaJI0Ch MPHU 3TOM IMOTYyYUTh pa3HOOOpa3Hyo WH(pOpMAINo 00 U3MEHEHUSIX BO BHEIIHEH
cpene, HaOMIOOATh 3pHMBIE PE3YJIbTaThl BO3/ICHCTBHS Ha pa3Hble OOBEKTHI, 4 TaKKe HCCIIENOBaTh
HarnpsikeHre opranusma camoil Hunens CepreeBHbI BO BpeMsl A KEHUS.

NccnenoBanus B KJIMHUMKE, TPOBOAMBIIMECS TI'PYNION Bpaueil Moj PyKOBOIACTBOM Ipodpec-
copa, JOKTopa MeAUIIMHCKUX HayK @. B. baymoseka, Takxke uctibitaBiiei 3 QeKT K KeHus1, BKpaTiie
XapakTepu3yloT (PEHOMEH TakK: « Bce ucnvimyemule uepes HeCKOAbKO CEKYHO OUYa Yy8Cmeo Hcapa,
HANOMUHAIOWee MECHHbIIL 0HCO2 C COOMBEMCMBYIOUUM OOBEKMUBHBIM IKBUBANEHMOM (NOKPACHEHUE
KOJiCU, OMEUHOCHIU U 1. N.)»

HNHTeHCHBHOCTH peakiuu jJerko peryanposanach H. C. Kynarunoii, Bruots 10 00pazo-
BaHMsI Iy3bIpel U APYTUX YyeTKUX Mpu3HakoB oxora [I—III crenenu. B GonbIMHCTBE cilyyaeB Takue
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0O0TH TI0 (popMe HarlOMUHAJIa KOH(PUTYpaLIMIO JIAJOHU U NAJIBLIEB €€ PYKHU, IPUYEM JIaXke TOI/1a KOXKa
He OblJIa HM B KAKOM KOHTAKTe C KOXXel MarjieHTa.

Ocenblo 1977 ropa Kynaruuel apaxasl moosiBasii B MockBe 1o npuriamenuio VHctutyTa
xumuaeckoit pusuku AH CCCP. Tam npoBOAMIKCH OTIBITHI, IIEJIbI0 KOTOPBIX OBUIO BHISICHUTH, KaK
Huneanr CepreeBHa Bo3/eiicTByeT Ha XUMHYeCKHe peakuu. B 3akmoyeHun 00 3TUX OIbI-
TaxX, B YaCTHOCTHU, TOBOPWIIOCH: «TpH JucTa He 3acBeueHHOW (poTOOyMard MOMECTUIN B YEPHBIH
naket, kotopsiit H. C. Kynaruna oOyunnia B TedeHHe MATH MUHYT ¢ KOHTakToM. [1pu nposiBneHun
Obl1a OOHApYyKeHAa YaCTUYHAsI 3aCBeTKa (hOTOOYMAark ¢ yMEHbBINAIIEHCS MHTEHCUBHOCTBIO 3aCBETKU
OT BEpPXHETro JIMCTA K HIKHEMY>.

B 1987 ronmy Hunesns CepreeBHa BHOBB CTajia 0OBEKTOM JITUTENIBHBIX ONBITOB. Ha 3TOT pa3 nHm-
LMaTUBa UCXOAMUJIA OT JOKTOPa TeXHN4YecKHX Hayk npodgreccopa JI. A. Boasa, Bo3raaBJsis-
mero kadpeapy XUMHYECKUX BOJTOKOH JIeHHHIpaiCKOro HHCTUTYTA TEKCTHJIbHOM 1 JIETKOM
NpoMbIIIEHHOCTH. Ceprsi XMMUUECKHUX IKCTIEPUMEHTOB YOAUTEIbHO MOATBEPANIIA CYIIECTBOBA-
Hue peHoMeHa KynaruHoil.

Jles Edpumosny Kononusiil ponuiics 23 asrycra 1932 r. B 1956 r. okoHum ¢akynbTeT KypHa-
muctuku MI'Y, B 1960 r. — My3bikabHOE yuniuiie UMeHu ['HecuHbIX. Y10cTOeH 3BaHus «3aciy-
JKeHHBIN paOoTHUK KyJabTypbl PCPCP», naypear npemun Coioza xypnanmucroB CCCP, maypeat npe-
MUM ropojia MOCKBBI B 00JIACTH KYPHAUTUCTHKH.

Bort uto on muier o Kynarunoit: «/Jecamo nem cnycms cyovoa ceena ¢ axademuxom FOpuem
Bbopucosuuem Koozapesvim, I'epoem Coyuarucmuueckozo Tpyoa. Cmanrurckyio npemuro o1 noAyuun,
K020a Ha4anacs 60UHaA, 3a paouoNoKamopbul, nposeusuiue ceost npu Hanremax Ha Mockey. Cayrcun
axademux 8 UPI — Hncmumyme paouomexruku u snekmpouuku AH CCCP. Kyaazunvl 3auacmunu
6 0om Ha Habepedicnoi. Tam Humenv «ons pasmumku» packauana cmpeaxky komnaca. A nomom,
N0 CA0BAM AKAOEMUKA, «NPOUZOULA0 MO, YMo OYKeabHo nompscao. Kynaeuna, ne npuxacasicy k kon-
nauky, 3aCmMasund €20 nepeosuHymvcs no Cmoay, a CTpeska JeKTpoMeTpa He ApOorHyJa. Bbixo-
IWT, yAUBUTEJIbHOE sIBJeHHE He 00BSICHUTH MPOCTHIM JJEKTPOCTATHYECKHM B3anMO/eii-
cTBHEM!»

UYUrtoObl JIETKUI TIPeAMET JIBUTAJICS, HY’)KHa MEXaHW4YecKasl Crja, KOTOPYI0 CIIOCOOHO BBI3BAThH
JIEKTPOCTATUYECKOE T0JI€ B COTHU KWJIOBATT. A CTpeJiKa JIeKTpoMeTpa He 1ieBenuiacs. Kysarnna
Jaoma nepeasunyaa rpacgpus secom 480 rpammoB ! TyT TpeOyeTcs JIEKTPOCTAHIIUS.

OtbanancupoBaHHbBIC BEChl YCTAHABJIMBAIM Ha CTONE Ha paccTosiHun 30—40 cM oT oriepaTopa.
BoszeiicTBue Ha yalky BeCOB ITPOM3BOJMIIOCH TaK k€, KaK U B IIEPBOM OIIBITE, C IOMOIIIBIO IIACCOB.
BHauasie omnpIThl HE JaBajii MOJIOKUTENIBHOTO pe3ysbTaTa, HO CIyCTsl HeKoTopoe BpeMsi Kynmarmna
BXOfIMJIa B paboyee COCTOSTHUE, Yalllka BECOB PE3KO I1UIa BHU3 U MIPOUCXOIWIIO «3allIKaTMBaHUE», T.C.
MOKA3aHUs IOCTUTAIM MAaKCUMaJIbHO BO3MOKHOM JJIsl JaHHBIX BecoB rpanunsl B 100 muniun-
rpaMmoB. Jlajsiee Bechl YCTaHABIMBAJIM B METAJLIMYECKOM KOPITyce, UMEIOLIEM CTEKJISIHHYIO IIepero-
ponky. B aToMm cityuae Bo3aeiicTBIE Ha YalllKy BECOB ITPOMCXOIUIIO Yepe3 CTEKJISSHHBIN 3KpaH (ToJI-
IIMHA CTeKJIa 6 MM) C TEM K€ Pe3YJIbTaTOM OIbITA.

3amMeTHM, UTO He TOJIBKO JUIJIEKTPHYEeCKHEe, HO TAKKe U Pa3JInYHble MeTaNINYeCKue
MaTepHaJIbl He CJIYKIWJIH NPensiTCTBHEM NPOSIBJIEHHIO TeJIeKHHe3a.

Bruto ycranosneHo, uto 3¢hpeKkT nepeMenieHus1 OTCYyTCTBOBAJI, €CJH MpeaMeT Haxo-
JWJICS Mo/1 KoJnmakoMm B Bakyyme (0,15 Ila).

Ha6monanoch uMIyJIbCHO€ MAarHUTHOE TOJIe, TPUYEeM BeTUYMHA MarHUTHOW MHAYKIMA
B OJJHOM M3 OIBITOB jocturaia 2,7x10 B MmuHyc BTopou crenenu Ti. 3ameTum, 4To JUIUTEILHOCTD
OTIEJIbHBIX UMITYJIbCOB MOXET ObITh MEHBIIIE, & AMILTUTY 1A OOJIbIIIe BETUYMHBI, 3apErCTPHUPOBAHHON
npuOOpOM, M3-3a UHEPLUMOHHOCTH TocaeHero. st cpaBHeHUs TpUBEIeM BEJIMUMHY TOJIs, U3Me-
PEHHOTO B OOBIUHBIX YCIOBHSIX B MBIIIIAX YeIoBeKa — okoyo 10 B muHyc 7 crenienu T (TO ecTh,
y Kysarunoit BeinunHa MaraiutHon HHAYKIuU ee mojs B 270 000 pa3 Belme — yroyHeHUe
JIpBa Xynoro).
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Kpome Toro, B mocnenyionmx orpiTax oOHapyKMBaIM Oosiee KOPOTKUE MMITYJIbChl Ha (poHE
U3JTyYeHHUs CII0XKHOTO MEPUOIUYECKOTO CUTHAIA. AKYCTHY€eCKHE HMITYJIbChI IPMMEPHO B TO Ke
BpeMsi ObLIM 3aperucTPUPOBAHbI IPYNNOl MOCKOBCKUX (PU3HMKOB, KOTOpPBIE TOJ PYKOBOI-
crBom akasiemukoB 1. B. Ko63apesa u 0. B. I'ynseBa mpoonumu sxcriepumenTs ¢ H. C. Kynarunoi.

I'unoTe3bl 0 NPUPO/Ie U3y4aeMOro sIBJIEHUsI.

ba3upysicb Ha 4YeTKO yCTaHOBJeHHOM (hpakTe reHepanuy UMIYJIbCHBIX MArHUTHBIX
1oJieil M yIbTPa3BYKOBBIX H3JIy4eHHNH TOIBITAEMCS OCMBICIIUTh HEKOTOpbIE 3(P(EKTHI, CBA3aHHBIE
¢ ¢penomenom H. C. Kynarunoii. I3BecTHO, UTO JKMBbIE OPraHU3MBbI CIIOCOOHBI U37Ty4aTh YAbTPA3BYK,
YaCTOTHBIH AMANA30H M MOITHOCTh KOTOPOTO Pa3IMYHbI M OXBATHIBAIOT IIMPOKUE 00JIACTH 3HAYCHUI
rapameTpoB.

B nmuteparype onmcaHO omyIieHre OXora Mpy MPUKOCHOBEHWH K M3JTyYaTesio yIbTpa3ByKa,
pabotatoriemy Ha yactote 1 MI'11. ABTOpBI paOOT MCCIIEI0BAIM HATPEB, BBI3bIBAEMBIH YIBTPA3BYKOM
B TKaHSIX JKMBOTO OPraHU3Ma Ha pa3IMuHON IyOuHe.

B onbitax H. C. Kynarusa npyukocHOBEHHEM NaJIbLIEB WM HA HEKOTOPOM PACCTOSTHUU OT UCCJIe-
nayemoro 3a 30—40 c cozgaBasia y MOCJIEAHETO OIIyIIEHUe K KeHUs, a yepe3 3—5 MUH BO3JEUCTBUS
Ha TIOBEPXHOCTH TeJia MOsBIsIach sputema. [1o-BuaMMomy, K 3TOMy SIBJIEHHIO TTPUMBIKAeT Jiedeo-
HbIA 3(ppekT, nmerouii Mecto nipu Bosaeiicteusx H. C. Kynarunon Ha nanpenToB. He nckiodeHo,
410, (hOKYyCHPYsl aKyCcTHYeCKOe H3JIydeHne B 0M0Joru4eckn akTuBHbIX 30Hax , H. C. Kyuna-
T'MHA BBI3bIBAET TAKKE PEAKIIUH OPraHW3Ma, KOTOpPbIe aHAJIOTMYHBI M3BECTHBIM PEAKIUAM MPH Tepa-
MEBTUYECKUX BO3/IEHCTBUSX C MCTIOBb30BAHUEM CPEACTB pedriekcorepanun. BeposiTHO, ornyiieHue
TeIJIa MAIMEHTOM CBSI3aHO C IIPOLIECCAMU KPOBEHAMOJIHEHU S COCYIOB, IIPY TOM MOKET [TPOMCXOIUTh
TaK:Ke U HETIOCPEICTBEHHOE MPeoOpa3oBaHue YIbTPA3BYKOBOU SHEPTUH B TETJIOBYIO C MOCTIEAYIOIIM
HArpeBOM B TKaHSIX OpraHu3Ma.

B Jaureparype mnpuBeleHbl CCHUIKHM Ha HcciaegoBanuss Mapunecko, Tpuiiara,
a Tak’Ke Ha padoThl JPHCTA, B KOTOPHIX aBTOPbI, 00/y4ast (POTOIIACTUHKH YJIbTPa3BY-
KOM, MOJIyYHJIN NOCJIe MPOSIBJIeHHUs] BU3YaJH3alHIi0 3BYyKOBOI0 MOJsl. DTO SBJIEHUE MOXKET
OBITH TOJIOKEHO B OCHOBY 0O0bsicHeHMs1 Bo3zeiicTBust H. C. Kynarnnoii Ha peHTTeHOBCKHUE TUICHKH,
3areyataHHble B 3alUTHBIE KOHBEPTHL. D(PeKT ocaadiaeHns Ja3epHOro U3IydeHus] TaKkKe MOKHO
MIONIBITATHCS] OOBSICHUTD C TIO3UIMU «YJTbTPa3BYKOBOU TUTIOTE3bI».

Paccesnue u norsorieHe MoXeT MPOMCXOJUTh B ra30BOM cpefie Ha (PIIyKTyalusX MIOTHOCTH,
BO3HMKAIOIIHUX TP MTPOXOXKACHUN Yepes3 Cpelly yIbTpa3ByKa. DTH (pU3nUYecKre MpOoIecchl MOAPOOHO
MCCTIeZIOBaHbI U TI0 IAHHOMY BOIIpocy B [9] mperncrasieHa odmmpHast oudmorpadus.

Hauooaee cjioxkH0 00bsICHUTD (pheKT Teaekune3za. OOparum BHUIMaHUE Ha TOT (PAKT,
4yTO JBHKeHHe NpeaMeToB, ocymecTtBisiemoe H. C. Kynarnnoil teJjekuHeTH4eCKNM BO3-
JeficrBHeM, 00J1ajaeT CcjeIyIOIHMU 0CO0eHHOCTSIMU. Bo-TiepBbIX, JBMKEHME TBEPABIX Mpe[-
METOB (TUIACTMACCOBBIN MJIM METAUTMYECKUH KOJMAYKU OT ABTOPYUYKH, CTEKJISTHHBIA MTUKHOMETP 00b-
eMoM | cM3, KapTOHHBIE IWIMHIPUKHU, CIIUYKH, CIMYEYHbIE KOPOOKH U T.[.) TIPOUCXOAWIIO TPU
YCTAQHOBJICHUH 3THUX IPEAMETOB HA TBEPAYI0 MOBEPXHOCTb (IEPEBSHHBIA CTOJ, METAITTMYECKast
MOBEPXHOCTD U T.11.). B Tex ciay4yasix, korga npeaMeT ObLT NOABelIEeH, CABUHYThH €ro He y/Ja-
BaJI0Ch.

Bropasi 0co0eHHOCTh — yIMBHTeJbHAasi CHOCOOHOCTh K IepeMelleHHI0 CTOSIIUX
HAa TOpPIle BHICOKHX HEYCTOIYUBBIX IPeIMeTOB, KOTOPbIe He NaJaJu MPH NnepeMeneHnu.

Takast yCTOWYMBOCTh MOXKET OBITh OOBSICHEHa OYEHb MaJIbIMU 33a30paMH MEXJy MPeaMETOM
Y MOJIJIO)KKOM U OCHOBHBIM BO3IEWCTBUEM B 30HE IIEHTpa TsSKeCTH mpeamera. B pamkax akycruye-
CKOH THIOTe3bl 3TH (haKThl MOXKHO TOIBITATHCSI OOBSCHUTH B3aMMOJIEHCTBUEM TMPEMETa C TIOIJIOK-
koil. Eci k mpegmety depes cpeny (BO3/1yX) MOABOAUTH 3HAKONIEpEMEHHOE JTaBJIeHUe, TO, 00Iaaast
OIpe/IeIeHHON aKyCTHUECKOI JOOPOTHOCTHIO, Pe/IMeT Npeodpa3yeT KoaedaTeTbHYI0 SHePrulo
B yIIpyrue BOJIHbI, KOTOpPbIe, paccenBasiCh HA €ro rpaHuIle, CO34a0T N0 IbeMHYI0 cuy . [Tpu
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9TOM TIpeMET OKa3bIBaeTCs, Kak Obl HA BO3AYIITHOM MOIJIOKKE, KOI(PPHUIIMEHT TPEeHUS PE3KO MaiaeTt
Y JIBUKEHHE OCYIIECTBIISACTCS TI0 MEXaHU3MY XOPOIIIO U3BECTHOTO B TEXHUKE BUOPOTPAHCIIOPTA.

Paccmotpum addekT, nonydeHHbIi B ONMbITaX ¢ U3MEPEHUEM BEJIMYMHBl MArHUTHON MHIYK-
1un. [IprBeIcHHBIE BBIIIIE JAHHBIE IIO3BOJISIOT OTMETHTh, YTO BCE SIBJICHH S, CBSI3aHHbIE ¢ (DEHOMEHOM
H. C. KynaruHoi, conpoBOK/Ja0TCsl FreHepalueil MarHNTHbIX UMITYJIbCHBIX MOJIei, Tprpoaa
KOTOPBIX MOXeT ObITh 00bsiCHeHa cieayomum oopazoM. s «BxoxaeHus B ¢popmy» H. C. Kyna-
I'MHA BO3/IEWCTBYET Ha CTPEJIKY MarHUTHOro Kommaca. Hayaso BpaIieHus: CTpesiku, BEpPOSTHO, CBSI-
3aHO C TAKUM COCTOSTHUEM, ITPH KOTOPOM (POPMUPYETCSI OCOOBIN PUTM MBIIIIEYHBIX COKPAIICHUI THTIA
MUKPOBHOpAIHIA, aHAJIOTHYHBIA 10 XapakTepy paspsjaam, HaOMOJalonMMCs Ha JIeKTPodHIIedao-
rpammax. J[BiusKeHne 3JIeKTPUYeCKUX 3apsi/I0B B DJIEKTPUUECKH AKTHBHBIX TKAHAX, K KOTO-
PbIM OTHOCSITCSI MBIIIIBI M KOKA, MPH MOJA00OHBIX MHKPOBHOpANMSIX MOTYT NPHBOIUTH
K BOZHMKHOBEHHIO MMIYJbCHBIX MArHUTHBIX moJieil [13]. B Hammx ucciieioBaHUSIX KPUBbIE
M3MEHEeHHUs BO BpeMeHM MarHUTHOW WH/IYKIUH, JIA3ePHOTO U3TyYEeHUs U IEeKTPOIHIIe(haIorpaMMBbl
H. C. Kynarusoii uMesu OiHU U T€ € YaCTOTHbIE XapaKTEPUCTUKHU.

B 3akmoueHre oTMeTHM OOJIBIITYI0 CAMOOTBEPKEHHOCTh, KoTopylo nposiuia H. C. Kynaruna
B ITPOIIECCE MPOBE/ICHUS OMBITOB, U €€ OECKOPBICTHOE CTPEMIICHHE TIOMOYb UCCIIEIOBATENISIM TIO3HATh
MIPUPOY U3ydaeMoro (heHOMEeHa.

Mmuenue akagemuka Ko63apesa. OH npusnan kax ghakm, umo pyku Kyaazunoii zenepupyrom
YAbmpas3eyK u 60AHbL ONMUUECK020 OUANA30HA. Bozoelicmeuem ceoezo uznyuenus Ha Koxcy ueno-
eexa H. C. Kyaaeuna mooicem 6v136amo 0dcoe. Modcro oymams, wmo npexpauierue KpogomeueHusi,
3amsi2ueanue pan u 138 OCYweCmensiemcst maKice 8 OCHOBHOM 34 cuem zeHepupyemvix usu-
ueckux noaeil». B abconromno memnoii komname Kynazun 0asan scere 00ur 3a opyeum 15 uepHoix
C8EMOHENPOHULAEMBIX KOHBEPNOB8, 8 KAKUX XPAHUAU (homonneHKy. B kaxcoom Haxoourace yeemnas
nonocka. Ona omeadana ygem cex nON0COK 0e3 eOuHotl owuoku. Ilomom 6para é pyku KOHgepmwl
¢ penmeenozpammamu. Ha kadxcooii ocmaauce ee caedvl, 3aceemka. (Ymobul uckarouumo maneii-
utee NOOO3peHue 8 HEKOPPEKMHOCMU, MOULEHHUYECT e, KOHBEPNIbL 8 OPY2OM NOOOOHOM IKCNEPUMEHINEe
3a60pauUEan 8 MPeXMUNIUMEMPOBBLIL MUCT CBUHUA).

Pyxu gpenomena Kyaazunoii uzayuanu yabompazeyk maxoi cuivl, umo Mukpogpor mepsn
UYecmeumeabHOCmb, MeMOPAHA CA08HO Npusapueanact K ochoseanuro. Hunenv 6 nabopamo-
puu npogpeccopa /[yavresa é uncmumyme mouHOU MeXAHUKU U ONMUKU YCMAHOBUAA C8OL PEKOpPO.
B npomoxone sxcnepumenma 3anucano: « H{HmeHcuHocmub 36YK08bIX UMNYALCOE IKCMPACEHCA
H. C. Kyaazunoii 0oocmuzaa 100 deyuden, u 5mom nokazamenv npesvluiaent YpogeHs 38YK06020
oasaeHus cumgonuueckozo opkecmpa — 70—80 devuuoden».

Kynazuna ne monvko nepemenana nezkue, 8 0eCImMKU 2pamMmos, npeoMentvl, HO U Do.ee msdice-
Avle, 8 COMHU 2PAMMO8, NO0OABANUCL NOPOlL ell. OHU NOOOUPANUCH U3 PAZHBIX MAMEPUANos, nepe-
MEUWANUCL 8 OOMAWHUX U NAOOPAMOPHBIX YCAOBUSX, 8 OMKPLIMOM U 3AKPbINOM NPOCMPAHCTEE,
Ha cywie u é akeapuymax. Ha nosepxrnocmu u 6 moawe 800vl, kyoa nomewianu, K npumepy, Kpymuwle
Henomonasemvle siya.

Masmnuxu pasmelx pazmepos u KOHCMpPYKYULl, 6KAH0UAsL HACMEHHbIE Yacbl 8 PYMAapax noo
CMEKAOM, PACKAUUBANUCD, 3aMeM, 6He3aNnHO no dceaaruro Kyaazunoti 3amupanu. Pyku ona oeporcana
HA paccmosHuu noaymempa om uacos. Mozna evinoaHsams 3mo 3a0anue 6e3 pyk, NOKaAUUEaHUsMU
201080l.

Anzauuane, pabomas ¢ Kynazunoii, noogecunu énympu kyoa u3 opecmexknaa Ha 31ACHuU4HOL
MS2KOU NPYIHCUHE ULAPUK OM HACMONbHO20 MEHHUCA. Y8uoeau ¢ 60Cmopeom, KaK OH PACKAYUBAENCS.
Daxm Heocnopumblil, peanvHblil, NONAGUIUIL HA CIMPAHULbL HAYUHO20 HCYPHANAA, HO U OHU HE CMOAU
00BACHUMb 5181EHUe MAK, UmMOObl noay4ums 3a omuem Hobenesckyro npemuro.

Kpome yrompaszsyxa gpusuxu omxpolau céeuenue pyk. Ezo sapezucmpuposan gpomoanexmpon-
Hblll ymHodcumens. «Mbl He ycheau OnOMHUMbCS, — 8CnomuHan akademux Koozapes, — Kax na unou-
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Kamope nooexcanu yugpovl mpemuezo paspsioa. Teicsuekpamuoe npesviuierue moxka!» Ousuxku yeu-
0enu, KaKk U3 pyK GnpwICKUBAIOMCSE NOMOKU UACTULY,

Ho u smo ne sece. Pyxou Kynazuna okucasina 800y 8 0amke ¢ 3aKpvblmoil KpblUKOIL.
Jlaxmycosas oymadicka 3¢pgpexm noomeepixcoanra. Imo si8aeHue usyuanu, KaKk mMoz2au, XUMUKU.
Ho u xumuku He mozau ob6vsichums mo, umo 6 asapme evimeopsina Kynaeuna. Ha namsme Kyna-
2UH NPUCAAN NAOMHO 3AKYNOPEHHYIO OYMbLAKY ¢ NPO3PauHoli 6000U. B Heli MHO20 nem naasaem,
ocedasi Ha OHO U NOOHUMASICb NPU B30ANMbIBAHUU, HEKULl c2ycmok «xcusnu». «llocelraro eam, —
nucan Kynazun, — Ooayuennyro Hunenv Cepeeesroli 60dy. Booa obayuanace 6 aseycme 1983 200a
6 OymblaKe U3 npo3pauHozo cmekaa. Booa neiimpanvras, ee mosxicHo 0vino numo». Ilocae odayue-
Husl 800a cmaaa Kucaoul. B 3axynopennoli Oymoliake 3apoounoch HeKoe 8euyecnaen, OHO Pa3pocaoCh
U NpespamunOCy 8 NAAGAIOUUIL C2YCMOK, HANOMUHArOWUIL medysy. Ecau xumuxu 3aunmepecyemcst —
20M08 0MOamMv CY8EHUP € NAABAIOUELL «HCUSHEOESTNENLHOCHILIO.

Axademux Koozapes 6vin yoexcoer, umo genomen Kyaazunoii npedcmaensiem Kon0ccanvhwiii
uHmepec Onsi Hayku, Hcoan PYHOAMeHmMarvHo2o omkpoimus. OcHo8aHusi onsi Hezo Oviau. Beau-
uuna maznumnoil unoykyuu pyxk Kyaazunoil npesviuiana unoykuyuro MazHumnozo noas 3emau
6 500 pa3. Ymoobwr noayuums makyro 6eAUMUHY, KAK MHE CKA3AAU, HYHICHA MeMpo8asi KamyuKa
¢ 1000 sumxkamu nposonoku, u nponycmums 1o Heil mpedyemcs: MoK cevlue 08adyamu amvnep.

s 6oavueli 00cmosepHOCHU OnbIMbl OblAU NOBMOPEHbL 8 ouepeOHoll npue3d Kyaazunvix
6 Mocksy. [pu 3mom 3aniuce UMRYAbLCOB WAA HA MAZHUIMHYIO NAEHKY C NOMOWbIO UMEBULE20CS UUPO-
KONOAOCHO20 MazHumogora (nonoca nponyckauusi 0o 200 kl'y). 3amem oHu Oviau npouumarvl
C NOMOWBIO CNEUUANLHOLL YCMAHOBKU HA INEKMPOHHO-AYUe80M ocyunrozpage u cgomoepagupo-
eanvl. Tak yoanoce oyeHumv OAUMEAbHOCHb KPYMbIX PPOHMOE UMNYAbCO8 — nopsioka 30 muk-
POCEKYHO.

— Imu akycmuueckue UMnYnbcobl CROCOOHbL 3aPE2UCPUPOBANL MOALKO OUEHb UYECIEUNeNtb-
Hble npudoopsl?

Cynpye B. B. Kyaazurn pacckazan npo onvimeli, césizanmvle ¢ gozoelicmeuem H. C. Kyaazumoii
Ha 600y. Cmoum eii nodepicams, HANPs2AsiCo, PYKY GONU3U NOBEPXHOCMU 800bl, HAAUMOLL 8 OAHKY,
KaK HCUOKOCMb CMAHOBUMCS KUCAOU HA 8KYC. Dmo noomeepicoaenm u NaKmycosast OYmanicd,
MeHsiouast ceoti yeem. Igpgpexm 6vin mom ddce, Kozda 6anKy 3axpolau Kpvuukou, u Hunenv Cepee-
e6HA NPOCMO NOOEPHCANA ee 8 PYKAX. Imu onvimsl OblAU HEMEONEHHO NOBMOPEHbL OOMA, U YOUBNEH-
Hble ceudemenu npooosaNll Ha 6KYC «CKUCUYIO» 800y (Numb ee, eCmecmeeHHo, He Peuanics), pas-
215061801U, KAK MEHSNA C8OL U8eN CMOUEHHAS €10 NaKmycoeas oymadxicka. Ha caedyrowguii Oenv smu
onvimoel noémopuau u 8 aavopamopuu 3. 3. I'oduxa, pezucmpupys npoyecc Ha 3mom pas ¢ ROMo-
wvto pH-mempa. Camonucey 8b1800un 2pagbuk, nokazvléarouyuii ROcmeneHHoe uzmenenue pH 6oowt
om 7 (neiimpaavnas cpeda) 00 3—3,5 (kucaas). Kozoa 6anky npuxpviiu, cKopocms OKUCAEHUS.
pe3ko ynaaa. Buoumo, evlopacvisaemvie uz nop AA0OHel acmuybl 00AaA0ANU 8bICOKOU 2UOPOPUNL-
HOCMbIO U N1€2K0 NO2AOWANUCH, PACIBOPNUCH 8000.

— IIpocmume, FOpuii bopucosuu, nepeodvio eac. Heydwcenu ecex cOenanHvlx HAONOOEHULL HeOo-
CMAamouHo, umoosl npusHams cnocobnocmu Kynazunoti 601e8bim HanpsidiceHuem co30a6anms NOMoKU
UacmuY, BbIAEMAOUWUX U3 KOJMCHBIX NOKPO808 ee pyK? A ecau 3mo mak, mo u 0eMOHCIMPUPYeMblii
Kynazunoii menexunes ne ghokyc, a gpusuueckas peanrbHoCHb.

Cronp BakHOE 3HAUYeHHUe 3TO Y (peHOMeHa aBTOp MPHUJIAET MIOTOMY, YTO B UCTOPHH HE TOJBKO
Poccun, HO 1 Bcero Mupa, HET Takoro ciayyasi, Korjaa B TedeHurd MHOTuX JieT (20 JieT) mpoBOAWIUCH
MCCIIeIOBaHMSI CBOKCTB TeJIEKMHE3a U TICMXOKMHE3a, ¥ Koraa ObUIo O(DUITATIbHO CO3IaHO 11eJI0e TO/-
paszeseHue )i U3y4eHus STUX CBOWCTB.

Uurarens ianee YBUAWUT, YTO HMEHHO ITH CBOWCTBA MOKHO MOJIO?KHTHh B OCHOBY JIJIsI
Pa3BUTHS He TOJHKO TEOPHUH JEBUTAIUH, KOrJa JIOJIU NapUId B BO3JyXe U MOJHUMAIU
npeaMeThl, HO U Pa3BUTHE MCH-TEXHOJIOTHIL.
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3akiouenue no uccjaenosanusam ¢ Huneas Kyjnarnnoun nesiaet aBTop KHUTH, AJIek-
canjap Maranues.

UccaenoBanust (penomena Hunesnr Kynarmnoit mMeroT HamBakHelllee 3HauYeHHe.
Mo:XHO axe 3asBUTh, YTO UMEHHO STU MCCIIEIOBAHUS, PABANBOCTh KOTOPBIX TIOATBEPXKICHA TOKY-
MEHTAJTbHO U3BECTHBIMM aKaJIEMUKAMU U IPYTUMH YICHBIMU, SIBJISIOTCS € JUHCTBEHHO TOKyMe€H-
THPOBAHHBLIMH, HA KOTOPbIe€ MOKHO ONMPATHLCS MPH ONMHCAHIH MPOIecca N3JIydeHHs moJiei
OPraHu3MoM, 00J1aJal0IHM SKCTPACEHCOPHBIMH CIIOCOOHOCTSIMIL.

BoTt noarBep:k/ieHHbIE N3BECTHLIMI YU€eHbIMH II€CTh CBONMCTB, 00HAPYKEeHHbIE TIPH
onbiTax ¢ Huneas Kynarunoii..

— ®opMupoBaHUE YIbTPA3BYKOBOTO M3TYUYEHHS M BOJH ONTHYECKOTO JUana30Ha.

— OOpazoBaHre UMITYIbCOB MArHUTHOTO TOJISI (M IEKTPOMArHUTHOTO TIOJIsT)

— ®OKyCcHPOBKA aKyCTUIECKHUX M3ITyYeHUI B HEOOXOAMMBbIE OMOTIOrMYeCKHe 30HbI YeJIOBeKa.

— BosneiicTBre Ha KUAKOCTU M BOMY, OKHCIIEHHE €, BO3/ICHCTBUE HA XMMHUUYECKUE PEeaKIUU
B OpraHusMe.

— CBeToBOE U3JTy4YeHUe OT PyK.

— CusbHOE TIOBBIIIIEHHE B IMPOIIECCE OIBITOB U TIOCJIe HETO YPOBHS caxapa.
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IIpoueccel, npoucxoasamue
B OPraHmu3Me 4YeJIOBeKa NPU MeaUuTaun

Ha ocHoBanum paccmoTpeHust uctopuueckux npumepos u ¢geHomena Hunens Kynarunoi,
BBISIBJICHUH TIPU3HAKY TI0 M3JTYYEHHIO M0JIel MHAMBUIYYMa, 00JIaJA0IIero SKCTPACEHCOPHBIMHU CIIO-
COOHOCTSIMH.

— He kaxnplii yenoBek CrocoOeH K JICBUTALIMKM CBOETO Tella, a B BO3AYXE, ISl TOTO HYXKHBI
OTpe/Ie/ICHHbIE CTIOCOOHOCTH.

— YenoBek, NpOU3BOASAIIMI CBOE TEJIO B COCTOSTHUE U3Ty4Y€HUs M0JIel U MepeMellieHus Ipe-
METOB (¥ JIEBUTALIVN) U3Jy4aeT yJIbTpa3ByK.

— IIpu ocymectBiennu onbiToB ¢ KynarvHoi, 3aperucTprpoBaHO MOBBILIEHWE MAarHUTHOTO
TOJA.

— OdunmansHo 3apeructpupoBansl nociie onbiToB H. C. KynaruHoi noBbiinieHHOE cofiepkaHue
caxapa B KPOBHU.

K atomy crnieyeT 1o6aBUTh MATOE CBOMCTBO, O KOTOPOM muiieT AkageMuk Baaguvup Anro-
HOBHY 30JI0TyXUH: «BHYyTpH siipa He HAPUT CTAaTHYHOCTb, a HAOJIIOJAaeTCsI MOCTOSTHHbIE
00MeHbI Me30HAMH MKy HyKJOHAMHU (ITPOTOHAMHU ¥ HEUTPOHAMM) SIIPa».

Takum 06pa3oM HEOOXOIUMO BKJIIOUUTH TISATHIH ITyHKT.

— YcunieHHBI OOMEHBI ME30HAMH MEK/1y HYKJIOHaMH M BOHUKHOBEHHE OOIIEro BUXPEBOrO
T0J151, IPOTUBOAEHCTBYIOLIETO I'PaBUTALIUY.

OcraBUM TOKa TATHIA MyHKT, U PaccMOTpPUM OoJiee NMOJAPOOHO UYeTBEPThHIH MYHKT
10 NOBO/Y NOBBILIEHHSI caXapa B KPOBHU U YTO 32 3TUM IOCJeayeT. TO He0OXOAUMO CeNaTh
1151 BBISIBJIEHU S 9JIEMEHTOB, HA KOTOPBIX B IPOLIECCE JIEBUTALUK (POPMUPYETCS YIbTPa3BYK.
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Puc. 117

Puc. 117. Xumuyeckuii cocras caxapa [156]

XVUMUUYECKUI COCTAaB caxapa MoKa3aH Ha ciieayorieM puc. 117

Tt maibHENIIMX UCCeIOBAaHUN BakeH COCTaB KaJiblus B caxape — 2,0 mr

Terepb pacCMOTPUM COCTaB KaJIbIMS B MUKPOJIEMEHTAX YeIoBeKa — Tao.5.

Kak BugHO, 00bIYHOE cOfepKaHUe KaJIbIMS B MUKPOIJIEMEHTAX JKUBBIX

opranusmax — 2,5%

VabTpa3ByK, Kak H3BeCTHO, (hopMupyeTcs B npouecce nbe303d dekra. OCHOBHbIMHI

3J1eMeHTaMH, Ha KOTOPBIX IPOMCXOAUT YJIbTPAa3BYK, SIBJISIIOTCS:

Puc. 118. Kucnotsl B opranusme yesnoBeka [157]

Kucnotbl B opraHusme
He/10BEKa

DYHKUMM KUCAOT

NuwesapuTenbHaA
1 BaKTepuuMaHan -
HCI

|————3

CTpouTenbHbIA
MaTepman 4nAa KocTew,
3yboBs, HOrTeil — conm
H3POs

BuTamMHBI -
NHMMOHHAA
KHUCNOTa

Puc. 118
| MakpoanemeH Tkl Mukpo3anemeHThi YNbTpamMnKkpoanemeHThl
Kucnopon O (62%) Xnop Cl (0,2%) | Moa | (0,01%)

| Yrnepogp C (20%)

Aaot N (3%)
Kansuwit Ca (2,5%)

Hatpuin Na (0,1%)

| Marnwi Mg (0,07%)

Xeneso Fe (0, 01%)

Meae Cu (CnenoBe KONWYecTea)

| Mapraneu Mn (cnenoBwie KonWSecTea)
| Monwboeds Mo (chenoBse konuYecTea)

KoBanet Co (cneposse KONWYBCTRA)

. docop P (1%)
Cepa 5 (0,25%)

| Bop B (cneposuse KonwuecTa)

Kanun K (0,25%)

Tabmuua 5
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Ta6muia 5. MukpoaneMeHTsl B opranusme [126]

— kBapi wm SiO2, T.e. coaep:KaHne KPeMHUST;

— kaabuT, nan CaCojs, T.€. cogep:rkaHue KaJbIus;

— TypMaJIuH.

TypmaJsmiH -rpyrina CXOAHBIX IO COCTaBY U CTPYKTYpe OOPCOIEepKAIX KOJIBIIEBIX CUITUKATOB

¢ obmeit popmynoit XY 3Zg (BO3) 3 [SigO1g] (O, OH, F) 4, rne X = Na, Ca, K; Y = Li, Mg, Mn2+,

Fe?*, Al, Ti, u Z = Mg, Fe**, Al, Fe>*, Cr, V>*. OcHOBHBIE 110 PacIIpOCTPaHEHHOCTH MHHEPATIbHBIE
BU/JIBI TPYIIIBI XapaKTepu3yloTcs TeM, uTo X = Na, a B Mpourx KaTHOHAaX MPOUCXOAAT N30MOP(dHbIE
3aMelleHHUS.

TypManuH conepXuUT U KPeMHUM, U Kajbluil. Tak Kak B cOCTaBe KPOBH, TKaHEN M KOCTen
YeJIOBeKa TYPMAJIMH He ONpeesieH, TO OrPAHUYUMCS TOJIBKO KaJIblIUEM U KPEMHUEM.

B nporiecce ocyiecTBieHusl yJabTpa3ByKa Ha KajblluTe W KBapie, (opMUPYIOTCS pa3Hble
YaCTOTHI, YTO OYJIET paCCMOTPEHO B TIOCJIETYIONIUX TJIaBax.

Crnenyiomumid Ba)KHbI 3Tall PACCMOTPEHUS] — XMMUYECKUE PEeaKIUy, MPOUCXOSIUE B Opra-
HU3Me. DTU peakliiy MPOUCXOAST OTOMY, YTO B OPraHM3Me MPUCYTCTBYIOT arPECCUBHBIE KUCIOTHI —
puc. 118

PaccMoTpeHue XumMu4ecKkux peakiiaii B OpraHu3Me BasKHO OTOMY, YTO B pe3yJibTare
MoryT (popmupoBartbces coequHeHus1 Si0; n CaCOs, siBasionuecs rIaBHbIM COAePKaHueM
KBapIia i KAJbI[HTA, HA KOTOPBIX NpoucxoauT potod g ekt u oopazoBaHue yJbTpPa3ByKa.

Coequnenne (CaCQO3) u kaJabIuii.

Oomiee coneprkanue kampius (Ca) B opraHu3Me YeioBeKa CoCTaBIsieT nmpumMepHo 1,9% oodiero
Beca 4eJioBeKa, Ipu 3ToM 99% Bcero Kasblus IPUXOIUTCS Ha JOJTI0 CKeJleTa v JIuIib 1% comepkutcs
B OCTAJIbHBIX TKAHSAX M KUAKOCTSX opranu3ma. CyTouHasi NOTPEeOHOCTh B KAJBINH JIsl B3pOC-
JIoro yejoseka cocranisiet — 0,45—0,8-1,2 r B nenb. Kanbiuii B nuine, Kak pacTUTENIbHOM, TaK
Y KMBOTHOM, HAXOAUTCS B BUJIE HEPACTBOPUMBIX cosieil. BcachiBaHue MX B JKeTyJKe MOYTH He Mpo-
UCXOIUT. AGCOPOLMS KaTbIMEBbIX COEAMHEHUI MPOUCXOAUT B BEPXHEW YaCTU TOHKUX KHUIIIOK, IJIaB-
HBIM 00pa30M B 12-TiepCTHOM KHITIKe. 371eCh Ha BCAChIBaHKE OKA3bIBAIOT OOJIBINOE BIMSIHUE KETIHBIC
KUCJOTH. PU3HONOTHYECKAs Peryjsiiisl YPOBHA KaJblisl B KPOBH OCYIIECTBJISETCS rop-
MOHaMH IUTOBH/IHBIX KeJje3 u BUTaMuHoM D uepe3 nmocpeicTBO HEPBHO CHCTEMBI.

Kanpumii yyactByer BO Bcex *KM3HEHHBIX Mpolieccax opraHusma. HopmasnbHasi cBepTbiBae-
MOCTbh KPOBH, MPOUCXOAUT TOJBKO B IMIPUCYTCTBUU COJEl Kasblivs. Kaspliuii Urpaet BaxxHYI0 polib
B HEPBHO-MBIIIIEYHON BO30YIMMOCTH TKaHel. [Ipy yBeTrMueHnr B KpOBU KOHIIEHTPAITUA HOHOB KaJTh-
U1 U MarHusl HEPBHO-MBIITIEYHAs] BO3OYAMMOCTh YMEHBIIIAETCS, a TIPU YBEJIMUYCHUN KOHIIEHTpa-
LIMM MIOHOB HATpPUs U KaJiusl — MoBbllaeTcs. Kayplinii urpaer onpeaesaeHHyio pojib U B HOPMaJIbHOW
purmuueckoir padote cepaia. Ilpu u30bITKe KaJbIusA HAOIIIAIOTCS CHIbHbIE CepjeYHble
COKpaIleHusl.

CoenuHeHMs1 KaJIblUsI HAXOISATCS MTPAKTUYECKH BO BCEX KUBOTHBIX M PACTUTEIbHBIX TKAHSIX.
3HAUMTENHHOE KOJIMYECTBO KAIBIIMS BXOAUT B COCTAB KUBBIX OpraHu3MoB. Tak, rugpokcranatut Ca s
(POy4) 30H, nnm, B npyroit 3amucu, 3Caz (POy) ,-Ca (OH) » — ocHOBa KOCTHOM TKaHH MTO3BOHOYHBIX,
B TOM YHCJIe U 4esioBeka; u3 kapOoHara Kambiss CaCO3 cOCTOAT PaKOBMHBI U TTAHIIMPA MHOTHX
0eCrO3BOHOYHBIX, SIMYHASI CKOpJIyIa U 1Op. B kuBbIX TKaHAX desnoBeka 1,4—2% Ca (o MaccoBou
J071e); B TeJle yesioBeka Maccor 70 Kr comepkaHue Kaablys — OKoJo 1,7 Kr (B OCHOBHOM B COCTaBe
MESKKJIETOUHOI'O BEIIECTBA KOCTHOM TKaHM).

Takue comm kambiums, kak xjgopug CaCl,, 6pomun CaBr,, nogun Cal, u Hutpar Ca (NO3)
2, XOpoIo pactBopuMsl B Bofie. HepactBopumsl B Boge dpropun CaF,, kapoonar CaCO3, cynbdar
CaSQy, oprodocdar Casz (POy) », okcanar CaC,0,4 1 HeKoTOpBIe Apyrue. BaxHoe 3HaueHue nmeer
TO 0OCTOATEIIBCTBO, UTO, B OTIMUKMe OT KapOoHata Kaibist CaCO3, Kucblil KapOOHAT KasbIust (THU/I-
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pokap6onat) Ca (HCO3) 2 B Boge pacTBoprM. B mpupoae 3To MpuBOAKT K CIIEAYIONIUM MPOLIEC-
cam. Kora xonomHasi 10 /1eBasi WM pedHasi BOJa, HACHIIIIEHHAs! YIJIEKUCIIBIM ra30M, TIPOHUKAET TMOJL
3eMJTIO ¥ MTOTIA/IaeT Ha U3BECTHSKH, TO HAOJIOIAeTCs X PACTBOPEHUE, a B TEX MECTax, I7ie BOJA, HACHI-
IHIeHHasA FI/IIIpOKap6OHaTOM KaJIbliUsA, BBIXOOWUT HAa MOBEPXHOCTDb 3€EMJIM U HAI'PEBACTCA COJTHCYHBIMU
Jy4amH, TIPOTeKaeT oOpaTHasl peaKkius

CaCO3+CO2+H202Ca(HCO 3)?2 {\displaystyle {\mathsf {CaCO_ {3} +CO_
{2} +H_ {2} O\rightleftarrows Ca (HCO_ {3}) _ {2}}}} CaCO3 + CO;, + H,0O = Ca (HCO3) »

1) Peakuium ¢ KUCIOTHBIMU OKCUAAMU:

Ca (OH) 2+ COZ — CaCO3l + HZO!

C consaMu Kablys (M MarHus1) CBI3aHO TAKOE MOHSITHE, KaK «KECTKOCTh» BOIbL. Yem OoJibiie
B BOJIE COJIEH 9TUX 3JIEMEHTOB, TEM BOJIA XKeCTYe: IPY HarpeBaHUU JaeT HAKWHb (KapOOHATHI), 3aTPy/-
HSIET OKPACKY U CTUPKY TKaHel, He TOAMUTCS TSl psiJia MPOU3BOACTB. Pa3nualoT BpeMeHHYI0 1 IOCTO-
SIHHYIO )K€CTKOCTb, co3/jaBaemyIo rusipokapooHatamu Ca (HCO3) 2, Mg (HCO3) 2 1 cOOTBETCTBEHHO
cyasparamu CaSO4, MgS0O4, xnopugamu CaCl2, MgCl2. YcrpaHuTh BpeMEHHYIO JKECTKOCTh

JOBOJIBHO JIETKO: KUITSTYEHUEM, JOOABKOM COMIbI MJT KaKOU-TMO0 KUCIIOTHI:

t

Ca (HCO3) 2 — CaCO3l+ H20 + CO2

Ca (HCO3) 2+Na2C03 = 2NaHCO3| + CaCO3]

[Tpu B3anMozeiicTBUM ¢ KUCIOTHBIMU OKcuaamu CaO oOpasyeT conu, Harpumep:

CaO +CO, = CaCOg3;

Ksapr (SiO;) n kpeMHHii.

Kpemnuii — BTOpoil 10 pacpocTpaHEHHOCTH JIeMEHT Ha 3eMJle rocie Kuciaopona. Berpeua-
eTcsi TONBKO B Bujie coeuHenuil. Oxeua kpemuus SiO, oOpasyeT 00bIloe KOJIUIYECTBO IPUPOIHBIX
BEIIIECTB — TOPHBIN XPYyCTallb, KBapll, KPEMHE3EM.

B opranusme yenoBeka KpeMHHsI o4eHb Majio, okojio 0,001%, B 1 M KpOBU COOEpP:KUTCS
He Oosiee 10 MKI KpeMHe3eMa, OJHAKO 3TO He 3HAUUT, YTO OH HE UTPAET HUKAKOHM pOJU B MPOUCXO-
AKX B 3TOM opranusMe nporeccax. Eme Benukuii B. 1. Bepranckuii nucan: «Hukakoi opraHuzm
HE MOXeT CYyIIeCTBOBATh 0e3 KpeMHHUs». KpeMHUIT UrpaeT BaxkHYIO pojib B TIPOLIECCe YCBOSHHUS JIPY-
T'UX 3JIEMEHTOB: Kayblius, (pocopa, MarHusi, Cepbl, KaJlusi, aTIOMUHUSI, HATPHS U Ap. YCTaHOBJIEHO,
YTO MPH HexBaTKe KpemHusi 75 n3 100 3;1eMeHTOB NPeKPAIAIOT BCACHIBATHCS WU IJIOXO0
BcachiBalOTCsA. [loatomy ynorpedssaTh OONbIIoe KOIMUYECTBO OMOJOTMYECKH aKTHUBHBIX HOOABOK
HE MMeeT CMBICTIA, eC/I B OpraHM3Me He XBaTaeT COeAMHEHUI KpeMHUs. B nomnonHeHne Ko Bcemy,
HEOOXOIMMO OTMETHTh, YTO U3-32 HEJIOCTATKA KPEMHHMSI Pa3BUBAIOTCS pa3InUHbIe 3200JIeBaHUS.

Oo1ee coneprkaHue KpeMHe3ema B Tejte YenoBeka — okosio 0,001%, cpennee copepxkanue SiO o
B KPOBH 4esioBeka coctanisier ot 5,9 1o 10,6 mr B 1 M. B opranusme yesnoBeka KpeMHUI OOHApY-
7KE€H BO BCEX OpraHax U TKaHAX: B JICTKUX, B BOJIOCAX, INIAAKHUX MBbIIIIAX KEJIYyIKa, B HAANIOYCUYHUKAX,
B (pubpuHe, B LIeabHON KpoBU. KpemHezeM HeoOX0auM AJisi MPOYHOCTU U JACTUYHOCTU SITUTEIH-
QJIbHBIX U COAMHUTEIbHO-TKAHHBIX 00Pa30BaHMA. DIACTUYHOCTh KOXKHU, CYXOKIIUM, CTEHOK COCY-
J0B 00YCJIOBJIEHA B 3HAYMTEIbHON CTENEHH COIEPKAIMMCS B HUX KPEMHUEM.

Mukpo3JjieMeHT KpeMHHil NPHCYTCTBYeT BO BCeX TKAaHSX M OpPraHax, HauuHas
OT B0OJIOC, 3aKAHYHBAsA KJeTKaMH KpoBH. CoelMHEHUsI KPEMHUsT HEOOXOIMMBI /17151 COXPAaHEHH ST
MPOYHOCTH U JTACTUYHOCTH COCANHUTE/IbHO-TKAHHBIX U ITUTEIIUAJIbHBIX O6pa3OBaHHﬁ. DnacTUUHbBIE
CBOICTBA KOXH, CTEHOK COCYIOB, CyXOXUJIUN OOYCIOBJIEHBI TIO OOJIbLIEN YaCTU COAEPXKAIUMMUCS
B HUX COCIUHCHUSAMU KPEMHUA.

Kak 1 kanpuuii, KpeMHUH BIMsIET HA OPraHM3M 4eJloBeKa NoJIoKuTenbHO. OH OTBevaeT 3a 000-
POT MarHusl ¥ Kajusi, yCKOpsIeT POCT U MUHEPATM3AIMIO KOCTeH. DJIeMEHT YKPeIUIsieT KpOBEHOCHbBIE
COCY[IBI, TIO3BOJISIET OPraHU3My ObICTpee ycBauBaTh Oosiee 70 TONE3HBIX BEIIECTB U CONell. A Takxke
OH yJQJIAET TOKCUYHBIC TAKEIbIC METAJIJIbI 1 BLIBOOUT JIMIITHUN IHUHK.
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Kpemuuii nonesen anst Bomoc u Horredl. OH Jenaer uMx Oosee KpenKUMU M OJeCTAIIMMH,
MPEJOTBPAILAET MOSIBJIEHUE MOPIIMH Ha KOXE, TaK Kak IOBBIAET €€ 371aCTUYHOCTh. Amokcmp
KpeMHHS BLIBOJAUT U3 OPraHu3Ma TOKCHHbI, BOCCTAHABJNBAET CIAM3NCTYIO 000J04YKY Opra-
HOB JbIXaHU. DTO CHUKACT PUCK pa3BUTHS 3a00JIeBaHUI JBIXATEIbHBIX MyTel, MUIIEBAPUTETHHON
Y BBIIEJINTEILHOU CUCTEMBI.

MoxHo cdopMyIMpoBaTh KOCBEHHbIE INPU3HAKM MO COAEPKAHUIO COEIMHEHUN KPEMHUS
B OpraHU3Me:

— XOpOIIIKE BOJIOCH, KPENKUE U TYCThIE;

— KperKue U OlecTsIye HOr'TH;

— MaJIOK KOJIMYECTBO MOPIIIVH Ha JIULIE.

Xora B onbitax ¢ Hunenby Kynarunoi copepikanue kpemuus win SiO) He onpenesnsiiocs,
HO TIO MEPEYMCIeHHBIM KOCBEHHBIM MPU3HAKaM MOKHO CKa3aThb, UTO €r0 ObUIO B TOCTATKe.

KpemHuii urpaer BaxHyl0 poJjib B MPOLECCE YCBOGHUsS APYIUX JIEMEHTOB: Kalblus, ¢oc-
opa, maraus, cepsl, Kajaus, aTIOMUHUSI, HATPUS U p. YCTAaHOBJIEHO, YTO NP HeXBaTKe KPeMHHUS
75 n3 100 31eMeHTOB NMpeKPAaIOT BCACKIBATHCS WM II0X0 BCACHIBAIOTCS.

Cuunraercs, 4TO KajabLMI OCHOBHOI yYaCTHUK (POPMHUPOBAHUS TBEPAOCTH TKAHEH, a KPEMHUI
OTBETCTBEHEH 3a UX rmOKocTh. K mpumepy, 6e3 coeiMHeHUIT KpeMHUsI IOTEPSIOT JIACTUYHOCTD:

— COEIMHUTENIbHASL TKaHb CYyXOXKUJINN;

— CTEHKM COCYHOB U KeTyJOYHO-KUILIEYHOIO TPAKTa;

— ’KeJie3bl BHYTPEHHEN CeKpelnu;

— XpAIIY;

— KJIaaHbl CEPAEYHO-COCYAUCTOM CUCTEMBI (Cep/iia U BeH).

[Ipu TpaBmax 1 nepesomax KOCTel B OpraHu3Me 4eJI0BeKa YPOBEHb KPEMHUS B KOCTSIX MOBBI-
maetcst B 50 u 0ojiee pa3 1o CpaBHEHMIO C HOPMAJIbHBIM, 37J0POBBIM COCTOsIHUEM. Kak ToJbKO
MIPOMCXOIUT CPACTaHUE TKAHEH KOCTH, COllepKaHue KPEMHHUSI CTAHOBHUTCS TIPEKHUM.

PakT BO3MOKHOCTH YBeJHYEHNUsI COCTAaBa KPeMHHS B Opranu3me 4yejaoseka 10 50 pa3
CBH/IETEJILCTBYET, B I1€JIOM, 0 BO3MO>KHOCTH OPraHM3Ma CyIIeCTBEHHO INOBBICUTH €ro
cogepkanne! Bo3moxkHO, 3KkcTpaceHchl THna KynarmHoil, MOIVIM NOBBINIATH €ro eie
OoJblie.

KpemHuii okaspiBaeT CTpyKTYpUpYIOIee IeCTBUE Ha MOJIEKYJIbl BOIbI, UTO CIIOCOOCTBYET y/ia-
JIEHWIO TOKCHHOB, TPUOKOB, BPEHBIX OaKTEpUil N3 OpraHu3Ma.

KpemHuii cocTOMT U3 CTAOMIBHBIX W30TOIOB 284 (92,23%), 2si (4,67%) n 304 (3,10%).
OcrasbHble U30TOMbI SIBJISIIOTCS PAIMOAKTUBHBIMMU.

Anpo 29si (Kax ¥ MpOTOH) UMeeT sAAepHbl cruH [ = 1/2 1 Bce mmpe ucnonp3yercs B CIeKTpo-

lq: . o o .
ckoru SIMP. 318, 00pa3yIUIACS MPY ISUCTBIM HEUTPOHOB Ha 39S, umeer nepyo[, nojypacrajia
paBHbIii 2,62 4. Ero MOXHO OINpeAenTb M0 XapaKTePUCTUUECKOMY [3-U3J1yYeHUI0, U OH OYEHb YAO-
O€eH 151 KOJIMYECTBEHHOTO ONpe/iesIeHNs] KPEMHHUS METOAOM HEMTPOHHO-aKTUBALIMOHHOTO aHAJIM3a.

PaguroakTvBHBINA HYKJIU 32Si umeer camblii GOIBILION nepuoz noiypacnaga (~170 ner) u saBnsiercs
MSATKUM (HU3KO9HEPTETUUECKUM) PB-U3TydaTesieM.

Kucnorsl B opraHusmMe yesioBeka:

— B XKeJIyJ0YHOM coke — consiHast kuciaota HCl;

— B oOMeHe BellecTB NMPUHUMAIOT y4yacthe siHTapHasi, ykcycHas (CH3COOH), monounas,
acKopOMHOBas, (posMeBas, MaHraMoBasi, HUKOTUHOBAsI KMCJIOThI; B OCHOBE KOCTEH, 3yOOB M HOT'Tel
coepxkutcst pocpopHas KUCIO0Ta, KPOME TOr0, aMUHOKHUCIIOTHI.
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KpevHueBas kucjaora u eé coJm

H,Si03 — xpemHMeBast KUC/IOTa, B BOJIE MaJIo pacTBOpuMasi. YToObl MOMYIUTh KPEMHHUEBYIO
KHCJIOTY, Ha e€ coitb ielcTBYIOT Oosee cubHOM Kuciotor (HCI, H,SO4, HNO3 u ip.). B oprannzme
yejoBeKa mpucyTcrByet cojstnast kucjaora HCI. Tlostomy, B opraHu3Me IporCXOAsAT XUMHUYe-
CKUE PEaKIiH:

Na,Si03 +2HCI = 2NaCl + H,SiO3

SiO3 +2H+ = HzSiOg

[Tpu HarpeBaHuM U Jasxe MU OOBIYHBIX YCIIOBUSIX KPEMHHUEBAsK KUCJIOTa pasjiaraeTcsi Ha BOLY
Y aHTMJpUA KpeMHUEBOM KUCIoThl Si05:

H,Si103 = SiO; + H,O

SiO; — KUCTOTHBINA OKCHI.

KavecTBeHHas1 peakiys Ha CHJIMKAT-UOHBI Si03%" — B3aNMOZENCTBHE CONEH-CHIIMKATOB C CHTb-
HBIMHU KHCToTaMHu. KpemHueBast kuciaora — cimadas. OHa JIeTKO BBIICIAECTCS U3 PACTBOPOB COJIel
KPEMHHUEBOH KUCJIOTHI ITPH AEWCTBUM HAa HUX O0Jiee CHIIbHBIMHA KHCIOTaMH.

Hampumep, eciii kK pacTBOpY CHITMKATa HaTPUs IIPUIIATH CUJIBHO pa30aBJICHHBIN PaCTBOP COJISI-
HOM KHCJIOTHI, TO KPEMHMEBAas KUCJIOTa BHIJICIMTCS HE B BUJIE OCAJIKa, a B BUIE refis. PactBop momyT-

HEET U «3aCThIHET».
Na,SiO3 +2HCI = H,Si03 +2 NaCl

SiO; +2NaOH = Na,SiO3 + H,O

XUMUUYECKHE CBOWCTBA KPEMHHUSI:

— BOCCTaHOBUTEJIbHBIE: (TTpu HarpeBaHuu) Si + O, = Si0;
Si +2H20 (nap) = SIOZ + H

Kpemnuii pactBopsieTcst B BOOHBIX pacTBOpax Iiuejiouerd. B BogHbIX pacTBopax Lieao4en KpeM-
HUIA pacTBOpsieTCs1 ¢ 00pa30BaHUEM COJel KpEMHHUEBOU KUCIOTHI. [1py 5TOM 11e7104b OKUCTSIET KpeM-
HUH.

Si +2NaOH +H20 = Nazsi03 + H»

Xumunueckoe pactBopenue: Si +2KOH + H,0 = K;Si03 +2H,

layioreHn bl KPEeMHUS B BOJE JIETKO THIPOIU3YIOTCS ¢ 00pa30BaHUEM KPEMHUEBOH U raJioreH-
BOJIOPOZIHBIX KHUCIJIOT, HAIIPUMED:

SiCl4 +3H20 = sti03 +4HCI

BoccraHoBuTENIBHBIE CBOMICTBA KPEMHUI MPOSIBIISIET B PEAKLIUAX:

Si” + 02° = 8i0, ¥+

Kak BoccTaHOBUTENH C KMCTIOPOAOM: Si¥+ 0, = Si+402

KpemHueBble KUCIOTH — OYeHb c1adble, MaJIOpacTBOPUMBIE B BOJIE COeJMHEHUsI 0O1Iel dop-
Mysiel nSi02°mH,0. O6pasyeT KOUIOUIHBIA PacTBOP B BOJIE.

MerakpemuueBas H>SiO3 cymectByer B pacTBope B BUjie MOJIMMeEpa:
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DH—Sli—D—Sli—"-—D—Sli—DH
OH OH OH

erMHI/IeBaH KHCJI0Ta O6pa3y€TCH npu ,ZLCfICTBHI/I CUJIbHBIX KUCJIOT Ha paCTBOPUMbIC CHJIU-
KaTbl (CI/IJ'II/IKaTbI MIEJIOYHBIX MCTEUUIOB).
HaanMep, pu HeﬁCTBHH COJITHOM KHUCJIOTBI HAa CHJTUKAT HaTpu4:
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Na,Si0; +2HCI — H,Si03 +2 NaCl

I[a>1<e cnabas YroJibHast KUCJIOTAa BBITECHACT KPEMHUCBYIO KUCJIOTY U3 coJen:
NaZSiO3 +2H20 +2C02 - 2NaHC03 + H2$i03
HpI/I Harp€BaHNU KPEMHUEBAA KUCIIOTA PA3JIAraCTCsd Ha OKCU U BOAY:
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HzSiOg, - SiO, + H,O

Mo:xeT Ju nbe303¢ (peKT NPONCXOJUTh B PACTBOPAX, COJAEPKAMX KBApI| M KpeM-
Huii? [1be303(p ekt mponucxoauT Ha KpUcTajliax, Te. Ha TBepAbIX 00pa30BaHUSX KBaplia, KAIbIUTa
1 TypMaiuHa. [1oaToMy, MOKHO MOAYyMaTh, YTO B YEJIOBEUECKOM OpPraHu3Me, STUX KPUCTAIIIOB HET.
OpHako Hayka yTBepkJaeT oOpaTHOe, B OpraHm3Me 4YeJiOBeKa MPUCYTCTBYIOT KOJLIOHIHBIN
pacTBOpP KpeMHHS M KAJbI[HA, P EICTABJISIONNNE CO00i HAJINYNE TBEPAbIX MEKPOYACTHI]
[127].

ITbe303¢hdrexkToM 00,1a1aI0T TaKHe Cpebl, KaK JpeBeCHHA, MOJHKPHCTAINYECKHE
ropHbie MOPOAbI U /1a’Ke KOCTH YeJIOBeKa U KUBOTHBIX. Takum 00pa3zoMm, mbe303¢eKT BO3MO-
’KeH Ha MHUKPOYACTHUIIAX, COAEPKAIIUX KBApIl, KAJIbIUT U TypPMAJIUH KaK B KPOBH, TaK U B TKaHSIX
1 KOCTSIX YeJioBeKa.

Uro Takoe KOJUIOMIHBIA PACTBOP KPEMHUS U IOYEMY OH YCBAWBAETCs JIydllle APyrux popm
KPEMHUSL.

Kpemuuii — BTOpoii 1o pacnpocTpaHEHHOCTH Ha 3eMJIe JIEMEHT Mocjie Kucnopoaa. B mpupoge
KPEMHHUI1 YaIie Bcero BcTpedaercs B Buae auokcuaa — Si0j. OH uMeeT BUJ TBEPAbIX KPUCTAILIOB.
W3 HUX COCTOSIT FOpHBIE MOPOIbI, PEYHON U KBAPIEBbI MECOK.

Kpemuuii — onuH U3 I71aBHBIX 2JIEMEHTOB, COIEPXKAIIMXCS B OpraHu3me uyesnoBeka. OH oMo-
raeT ycBaMBaTh BUTAMHUHBI 1 MUHEPAJIbI, CTUMYJIMPYET UMMYHHYIO CUCTEMY, TIOAJEPKUBAET 310PO-
BbE BOJIOC U HOrTel. MIHOTra, 1oJ] BIMSHUEM Pa3IMUHBIX (PaKTOPOB, CIIydaeTcs IePUIIUT KPEeMHHUS.
Kaxercs TOru4HbIM, 4TO IJIs1 €10 BOCIIOMTHEHHU I HY)KHO MOWTH HA PEUKY U MOXKEeBaTh YUCTOro MecKa.
Beuepom mpu cBedax 310 0COOeHHO poMaHTUYHO. OJIHAKO HE TOPOMUTECH: HA CaMOM JieJie KJIeTOY-
HOE JIbIXaHUE KMBBIX CYILECTB HEBO3MOKHO C Y4acTHEM TBepAbiX 4YacTuil. OHM CHETISIOTCS APYT
C IpyroM Mpy B3aUMOJIEHCTBUM, TIOITOMY KJIETKA HE BCACHIBAET MX.

Ecnu Ha cekyHly MpeanonokuTh, YTO KPEMHHI MOCTYIAeT B OPraHU3M B TBEPAOM BHUJIE, MbI
CTOJIKHEMCSI C CYPOBOM PeaIbHOCTBIO. Y KJIETOK He Oy/ieT ra3000MeHa C OKPYKaIoIel CPeioi, U OHU
3aJJOXHYTCSl OT OTXOJOB COOCTBEHHON KU3HeesATeTbHOCTH. [loX0Ke Ha 3aMKHYTBIN KPYr: KpEMHUI
HYX€H OpraHu3My, HO yHOTpeOUTh BHYTpPh ero Henb3sa? OTHioAb. YacTh KpeMHHS Mbl MOTy4YaeM
C muIrei, a npyu AeUIuTe ero MOKHO BOCIIOJHUTH C MOMOIIBIO MpUeMa KOJUIOUJHBIX PAcTBOPOB
U B pe3y/IbTaTe XUMUYECKUX PEeaKIIHd.

KoJutonHbIii pacTBOP — MeJabYaiilliie 4acTHIbl KAKNX-JIH00 BeleCTB, pacnpe/ieJieH-
HbI€ B *KUJIKOW, ra3000pa3Hoi WM TBepAOoii cpeae. Hac uHTepecyoT KuaKue KOJUTOUIHBIE pac-
TBOPHI — 30J11. YacTHIIbl B HUX HACTOJIBKO MaJIbl, YTO PACTBOP KAKETCs MPO3PAYHBIM, XOTh YaCTHIIBI
U SIBJISIIOTCS] CKOTUIEHHEM MOJIEKYJI.

Komnounnbie pacTBOpsl KpeMHHS TMOTYyYalOTCsl U3 TUOKCHIA KpeMHHsS. EMy COOTBETCTBYIOT
KPEMHHUEBbIE KMCJIOTHI, KOTOPBIE TIOUTH HEe paCTBOPSIIOTCS B Bozie. TeM He MeHee B CBOOOIHOM COCTO-
SIHUM JUOKCH] BBIAEJSET MEeTaKpeMHHUeByl0 KUCIOoTy. OHa Jierye OCcTalbHbIX 00pasyeT pacTBOPBI,
B KOTOPBIX KPEMHHI MOJMMEPU3YETCsl U MEePEXOIUT B KOJJIOMIHOE COCTOsIHUE. YTOObI MONyUYUTh
YCTOMUYMBOE KOJUIOUJJHOE COCTOSIHUE KPEMHHUSI, UCTIONB3YIOT Pa3IMuHble CTAOUIN3ATOPHI.

YacTuliibl KOJJIOUIHBIX PACTBOPOB MajiO CKJIOHHBI K OCEHAaHUI0, IOTOMY YTO MOJ BO3/eili-
CTBHEM TEILUIOBOMH SHEPTrHH MOJIEKYJbI MOCTOSHHO ABMKYTCA. OIHAKO 3TO HE 3HAYMT, UTO
KpEMHHEBbIE 3011 He JIAI0T OCaJKa: CITYCTsl MPOIOKUTENLHOE BpeMsl YaCTHIIbI CaMOMPOU3BOILHO
YKPYITHSIIOTCS — OHU COSMHSIIOTCS] MKy COOOM 1 00pa3yIoT PhIXJIbIe arperarhbl. ITOT MPOIIECC Ha3bl-
BaeTCsl aBTOKOATY/ISILIMEN WM CTapeHueM 30J1s1. Takol pacTBOp JIydille He YIOTpeOsaTh BHYTPb: U3-
3a OOJBIIIMX MOJIEKYJISIPHBIX COEIMHEHUI MOTYT BOSHUKHYTh MTPOOJIEMBI C KJIETOUHBIM JIBIXaHUEM.
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Puc. 119

Puc. 119. Yactuiipl KOJJIOMAHBIX PACTBOPOB
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OpFaHI/I3M YeJO0BCKaA — KOMIIVIEKC KOJUVIONAHBIX CUCTEM

Hanpumep, KpoBb — KOJUIOWAHBIN PacTBOP OCIIKOB, KUPOB U BOBL. Tak Kak (PU3MKO-XUMUYe-
CKHME CBOHCTBA KOJUIOM/IOB CXOKH C €CTECTBEHHBIMH CPe/IaMH YeJIOBEeKa, KOJJIOH/] JII0OOTO BEelecTBa
(B 4aCTHOCTM KPEMHMs) B3aMMOJCMCTBYET C KJIETKaMU OopraHusma Jjydiie npouux ¢popm. [Iponu-
[IAeMOCTh AaKTHBHBIX BEIIECTB B KJIETOYHbIE MEMOpPaHBI TIPOUCXOAUT ObICTpee U Oe3 MPEmsATCTBHIMA.
BaxHO ¥ TO, UTO CBIpbe ISl KOJIJIONJIOB TIOAOMPAIOT ¢ OCOOO0H TIATETBHOCTHIO, BE[Ib OT €r0 KauecTBa
3aBUCHUT, KakK J0JITO PaCTBOP HE COCTAPUTCS U OYIeT MOJe3eH.

Tunbl KONNOMAOHbLIX PacTBOPOB

+  Knaccel konnonaoe no arperatTHoOMYy COCTOAHWIO AWCNePCHBIX YacTuu K

Knacc XapakrepucTtuka

Aapoannu Kannu nnu TEEpOble YacTWLbl, B3Bell eHHLIE B raze

3onm TBEPALIE YACTWLBLI MEHEE 1 MKM B XMOKOCTH

SMynbcum MENKWE Kannu ofHOA *WAKOCTW pacnpeaeneHol B
LpYrof ¥MOKOCTK, HanpUMep, kKannu X1pa & eoge

MazoBbie aMynbCUK MEenKWe My3bipbki rasa B aMynbcuax

(ER ra3oBble AYEAKW, pasgenéHHble TOHEMMW NNEHKaM K
B HMOKOCTK

Menn CTPYKTypbl AWCMEPCHbBIE YACTWLLI KOHTAKTUPYIOT

OpYr ¢ Apyrom v o6pasyioT anacTUHHy0
NPOCTRPAHCTBEHHY IO CETKY

Teépakie CUCTEMBI YacTWUbl, pacnpeaenéHHble B TBEPAOM BellecTee

Puc. 120

Puc. 120. Turnbl ko/I0MAHBIX pacTBOPOB [159]
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Puc. 121

Puc. 121. Camas nzydeHHas1 KOJJIOWAHAS CUCTEMA YEJIOBEKa — KPOBb

KomnionaHblid pacTBOp KpeMHHMS BBIITOJTHSAET clieytonye (byHKIUY B OpraHUu3Me:

— o0ecrieunBaeT M PeryiupyeT MPOHULIAEMOCTh KJIETOUHBIX MeMOpaH, HAIMTHIBAET KJIETKU
KPEMHHUEM, KOTOPBIN BCTYIAET B MOJIE3HbIE PEAKLMU C JPYTUMH JIEMEHTaMU U MUHEpaJlaMu;

— OUMIIIAET OPraHU3M: BBIBOJIUT JIIOObIE TOKCHHBI, TATOT€HHBIE OAKTEPUH, JIEKAPCTBA, SIIbI;

— SIBJISIETCSI CTPOUTENIBHBIM KOMITOHEHTOM OEJIKOB KOJUIareHa M 3J1aCTHHA, OT KOTOPHIX 3aBUCHUT
pereHepanus KJIeTOK KOXKHU;

— ofecrieurBaeT peakii IMMYHHUTETA Ha OMacCHble M3MEHEHHSI B OpraHu3Me.

KomonmHblid pacTBOp MpearouTUTeNTbHEH 10001 Ipyroil (hopMbl KPEMHUSI.

Hrak, 4TO NPOSACHUIOCH;

— B onbitax Hunens KynaruHoit 3aperucTpipoBaH yibTpas3ByK;

—nocJe onbiToB Huneubs Kyjarnnoii 3aperucTpupoBaHo CyliecTBeHHOE NOBbIIIEeHHE
YPOBHSA caxapa B KPOBH;

— caxap COJep KHT KaJbIMil, HA KOTOPOM IPOUCXOIUT Mbe303((PEKT C U3TyUYEHUEM Yilb-
TPa3BYKa;

— 13 obnacT (PyHKIMOHMPOBAHMS YEJIOBEKa BBISICHEHO, YTO HEPBHAS JEeATEeIbHOCTD MJIH TIPO-
CTO JIeSITENIbHOCTh YeJIOBEKa CIIOCOOHA BBI3HIBATH M3MEHEHHE KPEMHHS W KPEMHHEBOW KHCIIOTHI,
avokeu kpemHust SiO, — 9T0 OCHOBA KBaplia, Ha KOTOPOM MPOUCXOAUT Mbe303(PeKT;

— BBISICHEHO, YTO OPTaHHU3M 4YeJI0BeKa — 3TO KOMILIEKC KOJJIOUIHBIX CHCTEM, CoiepaKa-
X MeJibYaiilie TBep/ble YaCTHIbI B >KUIKOCTH,

— XOPOLIO U3BECTHO, YTO B COCTABE OPraHM3Ma YeJI0BEKA BXOAAT arpeCCUBHBIE KUCIOTHI, THIA
COJISTHOM, YKCYCHOM, yuacTre siHTapHasi, ykcycHast (CH3COOH), monovnasi, ackopouHoBasi, (honue-
Basl, TAHTaMOBasi, HIKOTUHOBAsI KMCJIOTHI; B OCHOBE KOCTeH, 3yOOB 1 HOT'Tel coniepskutes (pocopHast
KHCJIOTA, KPOME TOr0, aMUHOKHUCIIOTHI:

— He BCe, a OT/ieJIbHbIE CHJIbHbIE JIMYHOCTH CIIOCOOHBI PETYJIMPOBATh COCTAB MM KOJIMYECTBO
3TUX KUCIIOT;
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— Ha 9THX KUCJOTaX, 0COOEHHO HA COJISIHOI, MPONCXOAUT 00pa3oBaHue KPpeMHHEBOI
KHCJOTBI, KOTOPasi pacnajaercsl.

VBenuuTh cojiep:kaHnne KpeMHHsI BO3MOKHO TpeMs ciiocodamu.

1. YBenuuuBas B CBOEM paLlMOHE KOJIMYECTBO MTPOLYKTOB, COAEPKALIMX KPEMHUM.

2. PerynsipHO UCTIONB3Ys BO/Y, HACHIIIEHHYIO KPEMHHEM.

3.IlyTemM MeIMTAIMH BBI3BIBATH B OPraHU3MeE POCT TAKUX KUCJIOT, KOTOpbIE MPUBOJSAT K peak-
1UsIM ¢ pOpMHUPOBAHKEM COEAMHEHUN, COIEPKAITUX KPEMHUM.

Kpemnuii B opranusme yesnoBeka

B Hamem opraHm3mMe KpeMHUI PUCYTCTBYET Be3/ie, B OCOOEHHOCTU B COCAMHUTEINILHBIX TKa-
HsX. OH Hy)XeH BCEM TKaHSM U BCEM BHYTPEHHHM OpraHaM.

Kpemuuii cocraBnsier okono 0,01% namero Beca. OH coepKUTCS B HIMTOBUIHON Keje3e
(310 Mr%), nagnoyeunukax (250 mr%), runoguse (81,4 mr%), nerkux (40—80 mr%), Mbliax
(2—8 Mr%), kposu (0,1 — 0,9 mr%). Konnenrpanusi KpeMHHUsI B KPOBH HEeNOCTOSIHHA, OHA
peryJupyeTcsi HOYKaMH , OICPKUBAIOIIMMHE ee Ha HEOOXOIMMOM YPOBHE, M3-32 Yero KOJTUIeCTBO
KpEMHHsI B MOUe KoJieOJeTcs B IMPOKUX Tpejiesiax (B CPeHEM COCTABIISIET 10 9 MT B CYTKH): yTPOM
ero 6osbie, yem BeuepoM. C nuieit 1 BOAOM Mbl moTpedisieM 3,5 Mr KpeMHHUSI B CYTKH.

Vka3aHHble CBOWCTBA M0 H3MEHEHUI0 KOHIIEHTPAUN KPeMHHsI B OpraHu3Me o4eHb
Ba)KHO IS pACCMATPUBAEMOro CJy4asi, TAaK KaK MOKa3bIBalOT BO3MOKHOCTH 110 €ro yBe-
JMYeHHuIo!

Hrak, Mbl IPUXOAUM K INIABHOMY BbIBOJY Ha ocHOBe Hccieqoanmii ¢ Hunean KyJia-
TUHOM: TIPYU MEIMTAIIMM OHA PE3KO YBEJIMUYMBAJIa KUCJIOTHOCTh U caxap, COIEepKaHUe arpecCHBHBIX
KHCJIOT, TUTIA COJISTHOM; C Y4aCTUEeM 3TOH KUCIOTH (DOPMHPYIOTCS COSAMHEHMsI, COIepXKaIllie MHK-
pouactuiisl Si0, 1 CaCO3 B KOJJIOMIHOM PAaCTBOPE OPraHM3Ma; IaHHbIE COSTUHEHU S TTPEJICTABIISIOT
OCHOBY Ib€30MaTEePHUAJIOB KBaplia U KaJIbIIUTA, HA KOTOPBIX MPOUCXOIST Mbe303(heKThl U (popMUpY-
eTcsl YJIbTPa3ByK; KpOMe TOr0, MpoIiecc Mbe303(eKTa COnpoBOXKIACTC U3TYyIEHHEM JIEKTpOoMar-
HUTHBIX BOJIH. BOT BaM M HCTOYHHK YJbTPa3ByKa U JE€KTPOMArHUTHBIX BOJH OT OpraHu3Ma,
00J1aJaI011ero SKCTPaceHCOPHBIMU CIIOCOOHOCTsIMU (oprann3M Hunens Kynarunoit). 9ti uznyyenus
TMIOJTyYEeHBI MPAKTUYECKHU € OOMBIION 3(p(PeKTUBHOCTHIO B onbiTax ¢ Hunens Kynarunoi,
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Teopusa Anekcangpa MaranneBa. Cxembl
npounecca popMHUPOBAHUS YJIbTPA3BYKa
U BO3MOKHOCTH JIeBUTAIIUU YeJI0OBEKa
ABTOp, AHCKaHﬂp MaTaHI_ICB COCTaBUJI HECKOJIBKO CXEM, WJINTIOCTPUPYIOLINX U3TyICHUE HO)ICIZ,

B TOM YHCJIE, YJIbTPa3ByKa, U BOBMOXKHOCTH U YCJIOBUSI TAPEHU S YEJIOBEKA B BO3/LyXe M BO3MOKHOCTH
T10 TICU-TEXHOJIOTUAM— puc. 122 u puc. 123.

Dranveckoa
BOREER- YARTPFAIRYK W M4, W3-
cTeme, noAy. AYSEHWE
ApEHAE YAbT-
PalEyHa,
ML, BATHAT-
WOTD NanA,
ToPCHCOHHT-
ro nons

Hamave-
EROE WON-
-
CTHNE HE
ERCNOTE
W pas-
(T[]

Muexann-
DR
BOEGER-

ChBMe Ha
BB
W TEaHN

CobcTaen
BUIPEBOE |(TOPCHOHHOE) HOE MAr-

H TH e
MoABREHME CBOACTE NEBM ety

Puc. 122

Puc. 122. CocraBnen aBTopoMm, AjekcanapoM MaraHueBbiM. CxeMa Iporecca M3Ty4eHUs
rnojen u JICBUTALIMN U YCJIOBEKA C YYETOM YCTBIPEX OCHOBHBIX BO3J1€fICTBPII71: IICUXHUYECKOI'0, MEXa-
HUYECKOT0, XUMUYECKOTO U (PU3NYECKOrO

Omncanne nponecca (puc. 122 u puc. 123). DTOT Nporecc MHOTOIJIAHOBBIA U CIIOK-
Hbll. B Hem 3aﬂeﬁCTBOBaHbI BCE€ BO3MOXHOCTU YEJIOBEKA:. IICUXNYECCKUE, MEXAaHUYECKUE, XUMUNYC-
ckue U (pusndeckre. B 3ToM mpoiiecce MOXeT MPUHUMATh yJacThe He BCAKUI YEJIOBEK, a TOJBKO
00J1aaI0NHIT PKCTPACEHCOPHBIMH CIIOCOOHOCTAMM . IMEHHO TaKMM CIIOCOOHOCTSAMU 001a1aIn
Nocud Hdeza, Xoiom, Caposckuii u Hunens Kynaruna.

rtan nepBblil, ncHUXHYecKoe Bo3/aelicrBue. Ha ToM 3Tane yeoBek cocpeoTaunBa-
ercsi. OOBIYHO B Mpomeccax yejJoBeKa NPUHUMAET yJyacTue He Bechb 00beM M03ra, 4acTo
muiryT npo 4 — 10%. Ilpu nepurtanuy oxBaThIBaeTcsl OOMbINAs YaCcTh 0ObeMa MO3ra, KOHKPETHO:
3aTblJIOYHAA U TEMEHHAA JOJIM, MOTOpHAA U 9YyBCTBUTEJIbHAA 30HA KOPbI, MO3KCUYOK U .HO6HI)I€ JOJIN.
[TponcXonuT MOTHUEHOCHBIN WITH OBICTPBII IITYpM HEMPOHHOM aKTMBHOCTU TIOYTH 10 BCEMY MO3TY
B TCUYCHUEC NIEprUoaa, KOTOprfI Y pPa3HbIX HIOHCﬁ AJIATCA OT HCCKOJIBKUX CEKYH/I 10 HECKOJIbKHUX MUHYT.
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AYYEHME
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UECHOE
B -
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W THRAHE

HECEDE
Bt -
CTRAE

CobcrRen-
HOE Mar-
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nane
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Puc. 123

Puc. 123. Cxema nporiecca u3jydeHus nojiei U JIECBUTALIMKU U YeJI0OBeKa C YUEeTOM YeThIpeX pac-
IMUPEHHBIX OCHOBHBIX BOBIICfICTBI/IfII IICUXUYECCKUM, MEXaHUYECKUM, XUMNYECKUM U (I)I/I3I/I‘I€CKI/IM

Mo3r noBpimaeT aKTUBHOCTD, OH IOCHLIaeT HEMPOHBI BO BCe YACTH OPraHu3Ma, KOTo-
pble (pokycupyloTcs no yakpam. Bech opraHusm nepexoaut B COCTOSIHUE TpaHca. DTO 03HAYaeT, u4To
YeJIoBeK, Kak Obl OTKJII0OYAETCs OT BHEIIHETO MHOTOOOPAa3usl U COCPEIOTOYMBAETCSI HA CBOEM BHYT-
PEHHEM COCTOSIHUU.

dran BTOpoil. MexaHnueckoe BO3/1eiCTBHEe HAa MbINIIbLI M TKaHu. Ha stom stame
MBIIIIIBI ¥ TKAHU YeJIOBEKa MPUBOISATCS B 0COOO0W COCTOSIHUE, KOTOPOE MOXKHO Ha3BaTh BUOPAIIMOH-
HbIM. PopMUpYIOTCS BUOpalisl MBIIII] M TKaHEeW JABYX BUIOB: BHEIIHWE U BHYTpEHHHE. BHelHss
BUOpAIIHs MPOSIBIISIETCS HE Y BCEX, A TOJNBKO B OTAGNBHBIX CITy4asiX, KOrJa yejloBeKa, Kak Obl TpsiceT.
BHyTpenHsis1 BUOpaliysi IpOUCXOOUT 00SI3aTENIbHO y BCEX JIEBUTAHTOB. DTa 0053aTeIbHOCTh CBSI3aHa
C HEOOXOIMMOCTBIO OCYILIECTBJICHUSI MEPBON YacTH IMbe303(eKTa, Win NpsMoro mpe3o03ddexra,
KOT/1a MO ISWCTBUEM MEXaHWIECKMX BUOPAIIUiA Tbe30MaTepualIbl, TAKKME, KaK KBapIl, KAJIBIUT U ApY-
rve, BXOIAT B COCTOSIHME JOMEHOB C OPUEHTUPOBKOH 3apsJ0B MOJIEKY/I B OJHOM WJIM MpEeUMyIle-
CTBEHHO B OJJHOM HaITpaBJIEHUH; IIPUA ITOT 0OPA3yIOTCs 3apsbl U NEKTPUIECTBO.

Jran TpeTuil. XMMHYeCKHe peaKIuy WJIH XUMH4YeCcKoil Bo3aeiicrBue. OIbITh, IPOBO-
OVMble 3HAMEHUTBHIMM YUYEHBIMHU M Jaxe akanemukamu ¢ Hunens Kynarunoii, mokasanu, 4ro oHa
CBOMM 3HEPreTUYECKMM T0JIeM BO3JIEHCTBOBAJIa HA BOAY M M3MeHsIa e€ KUCJIOTHOCTh OT pH = 7,
T.€. OT HEUTpabHOro ypoBHs 10 pH=3, T.e. 10 Kucioro cocrossHus. TOUHO Tak:ke, U JJEBUTAHT, BO3-
JEWCTBYsl CBOMM SHEPreTUUYECKUM T0JIEM Ha BHYTPEHHUE OpPraHbl, yBeJNYHBaeT KOHIIEHTPALHIO
KHCJIOT U 001ee YHCI0 KUCA0T. Hanpumep, pe3ko pacTeT KOHIEHTPALUS H COCTAB COJISIHOH
KHCJIOTBI, KOTOpasi B3aUMOJEHCTBYET C APYTMMH BEIIECTBAMU U B PE3YJIbTaTe XUMUYECKUX PEAKLIUI
nojyvaiotcsi coequHenusi, cogepxaiiue SiO, u CaCO3. Ilo cymectBy, 3T coeHHEHHUsI BXOAST
B COCTaB KBapua H KaJbLINTA, SABJSIOIUXCS Nbe3oMaTepuanamMu. HernoaroroBiaeHHbI Uin
¢1ab0 MOrOTOBJICHHBIN YeJIOBEK MOKEeT MOCTPaiaTh OT 3TOro npoiiecca. Tak B onbirax Hunens Kyna-
T'MHOW HEpPeIKO CTAHOBUJIOCH TUIOXO, M OHA YYBCTBOBAJIOCh BHYTpEHHEe KkkeHue. OIHaKo MOAroToB-
JieHHble, Takue, Kak Mocud [le3a nmo npospuity Kynepruno, uyBcrBoBanu cedst ommyHo. Kynepruno
HE TOJIbKO CaM IMapuJl B BO3/1yXe, HO MOT IIPUXBATUTh €llie cocea wiu croi. Mrak, B mpouecce 3tana
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XMMHYECKUX B3aMMOJEVCTBUI, B OPraHU3MeE YeJIOBEKa PE3KO YBEJIMUMBAETCS XUMUYECKUI COCTaB
COE/IMHEHUH, BXOISAIIMX B KBApPL U KaJIbLUT.

JTan YeTBepThil, (hN3HYECKUX BO3AeNCTBUH. DTOT 3Tall CaMblii MHOIO(DYHKIMOHAJIb-
HBIN. 371€Ch OCYILECTBIISIIOTCS IIECTh OCHOBHBIX (PU3UUYECKUX MPOIIECCOB.

IlepBbil (pu3nyeckuit nmpouecc. B mporecce npsmoro mbe3o0ddpderra GopMUPYIOTCS
JOMEHBI, 3TO 03HAYAEeT, YTO MOJIEKYJIbl, KOTOPbIE MEPBOHAYATIBHO OBUIM HEUTPAIBLHBIMU T10 3apsiay,
HAYMHAIOT MPUOOpETaTh MperMyIeCTBeHHOe Hamnpasiienue. [TporcxonuT nonsipuzanus. 1o Mpo-
LIECC COIIPOBOXKIAETCSI N3MEHEHUEM 3aps/10B.

Bropoii puzuueckuii mpouecc. I[Iporcxogur oOpaTHbd The303(deKT, Korma Mo Jaeu-
CTBHEM IMOJISIPU3ALIMM U HAKOIUIEHHBIX 3aps0B, TOYHEE, UX U3MEHEHus, (hopMupyeTcs yJabTpa-
3BYK. Tak Kak B OpraHu3Me 4esioBeKa IMPU XMMHUYECKUX PEaKLMIX HAKAIUIMBAIOTCS JBa OCHOBHBIX
COE/IMHEHN s, BXOJSILME B [Ib€30MaTepHalIbl KBapla U KalabLUTa, TO GOPMHUPYIOTCS JBA MyYKa yib-
Tpa3ByKa C pa3HbIMM YacTOTAMHU. Y KOTO MEXKaTOMHbI pa3Mep MEHbILE, Y TOrO U 4acToTa BhILIE,
3HAUYMT, OT KBapIla 4acToTa MOoTydyaeTcst OOJbIle, a OT KaIbIIUTa — MEHBIIIE.

Tpernit pbusnuecknini npounecc. VM3meHeHue 3apsaoB B CTPYKTYype MOJIEKY/Ibl M aToma,
MIPUBOIUT K U3JIyUYEHHUIO COMYTCTBYIOMIEr0 3JIeKTPOMArHUTHOIO U3JIy4eHHsI (COIYTCTBYIOLIETO
IEHEPUPOBAHUIO YJIbTPA3BYKa), a TaKkKe MPUBOIUT K 3aBUXPEHUSIM U (POPMUPOBAHUIO TOPCUOHHOTO
TOJA.

YeTBepThiil (puzudeckuil npomecc. Mizmenenus B mporiecce nojsipu3alivid U HaKOTUIEHU ST
3apsiIoB MPUBOAUT K (POPMHUPOBAHUIO COOCTBEHHOTO MArHUTHOro moJisi. Onwitel ¢ Hunens Kyna-
T'MHOW TNOKa3aju, 4yTo hopMupyeMont el MarHuTHoe nosie B S00 pa3 mpeBblllIaeT MarHUTHOE TOJIe
3emun. Y JIEBUTAHTOB 3TO 3HAYEHUE MOXET OBITh eIlle OOJbIIIe.

IaTeiii puznyeckuii npouecc. BHyTpu oprann3Ma MOXeT MPOUCXOAUTh Pe30HaHC Ha 00b-
eMe TOJIOBHOTO MO3ra M Ha JUTMHE CTMHHOTO Mo3ra. Takum 00pa3oM, MOryT (hOpMUPOBATHCSI HU3KO-
YaCTOTHBIE BOJIHBI, YACTOTAa KOTOPBIX 0OPATHO MPOMOPIMOHANIbHA UIMHE PE30HUPYIOIETo 0ObeMa.

Ilectoin pusnueckuit npouecc. [Ipu v3MeHeHUU 3apsIOB M BHYTPEHHUX IPOIIECCOB
B MOJIEKYJIE U SI/IPE, SJIEKTPOHBI MOT'YT IIEPEXOIUTh U3 OJHOTO SHEPIreTUYECKOrO COCTOSIHUSA B IPYTO€.
[Tpu sTux nepexopax uznyyaiorcst (poToHbl. [IoaToMy MOkeT nosiBUThCS cBeueHue. He nosromy nu
HaJ| TOJIOBOM mapsiiiero B Bozayxe Mucyca Xpucra pucyior cBemisiii HUM6? B ombitax ¢ Hunensb
KynarvHoii HEOMTHOKpaTHO PErucTprUpPOBaIOCh CBEUEHHE BOKPYT MAJIbLEB PYK.

Wtak, B pe3yspraTe BHYTPEHHHUX IPOLIECCOB, MPOUCXOIAIIMX B OPraHU3Me YesIoBeKa B IPO-
1iecce JIEBUTAINK, 00pa3yeTcss KOMILIEKC BHEITHNX (hu3uveCcKuX BO3/deiCTBHIL:

— YJIbTPa3BYKOBOE U3JTy4YE€HHUE JBYX IJIABHBIX YacTOT,

— HU3KOYACTOTHbIE aKYCTUUYECKHE BOJIHBI;

— JIEKTPOMAarHUTHBIE BOJIHBI;

— Pa3HOCTh MMOTEHIIMAJIOB WM 3apsi]], HalpsKEHUE;

— cOOCTBEHHOE MarHUTHOE TOJIe, KOTOPOE MOKET ObITh UMITYJIbCHBIM Y TIOCTOSTHHBIM;

— BUXPEBbIE WJIM TOPCUOHHBIE TOJIA.

OHOBpeMEeHHO € NPOIecCOM, CBA3aHHBIM ¢ 00pa30BaHUEeM 3aBUXPEHHIl H TOPCHOH-
HOTr0 N0Js1, POPMHUPYIOTCSI H TPaBUTAIMOHHBIE BOJHBI. 00 5TOM nuiet Biagumup Mouceesnd
Podman, KoTopbIii pa3padoTall TEOPUIO TI0 BOMPOCY yIpaBiieHus rpaButaiyeri [ 161]. OH mumieT, 9to
NyJIbCAlMM B s1/Ipe aTOMa BbI3BaHbI IOCTOSTHHLIMY IIPOLiecCaMy epexoa NPOTOHA B Hel-
TPOH B 00PATHO, KOT/Ia JIEKTPOH TO BHIAEISETCS, TO TOIJIOIaeTcs (3axBaT U 6eta pacnan). Moxer
OBITb 3TO U TaK, a MOXKET OBbITh, YTO UCTOUHMK IMYJIbCAIIUN UMEET HECKOJIBKO Jpyryio npupoay. Ho,
ObIcTpee Bcero, caM (pakT HAIWYMsI STHX IMYJIbCAIMA, KaK MCTOYHMKA I'PaBUTAIIUM, B HYKJIOHAX H,
COOTBETCTBEHHO, B siipax, HeocriopuM. W ripu sTom Podman nurier, yto 00pa3yroTcs NpooJib-
Hble I'PAaBUTANMOHHBbIE BOJIHbI, KOTOPbIe B MACHITA0aX KOHKPETHOr0 TeJla CHHXPOHU3HPY-
10Tcst no ¢aze. T.e., mons rpaBUTaIyK, 0Opa3yeMble KaIbIM HyKJIOHOM B sIIpe, CKAAObIBAIONICS,
PaBHO, KaK CK1a0bI8AIOMCS NOASL 2PABUMAYULL 8cex 0ep OaHH020 menaa. VI3 3Toro cienyer, 4to yem
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6oJiee MaCCHBHO TEJIO, TEM CHJIbHEE €r0 IPaBUTAIIMOHHOE ToJIe. DTO U MOATBEPKAAETCS U 3aKOHOM
BcemupHOro TAroteHwus, riae mprucyTCTBYIOT MACChl B YHCTOM BH/IE.

Ioayuaemble pusHYecKHe U3JIydyaeMble OIS HEPAa3PbIBHO CBSI3aHbI APYT € APYroM
U B KOMILIeKce (POPMUPYIOT NObEeMHYI0 CHJIY, NPEBbIMAIIYI0 CHJIY NPUTSKeHHs . Bot
TaK YeJIOBEK B3MbIBAET B HEOO, WIIM OTPHIBAETCS OT 3eMJIM. DTO COCTOSIHUE JIEBUTAIIMY MOXKET OBbITh
CcamMbIM pa3HbIM 10 JuuTesibHOCTH. Ceityac, B OCHOBHOM, 3TO HECKOJbKO MUHYT, a 200 u 300 ner
Ha3aj, 9TO MapeHre MOIJIO JUTUTHCSI HECKOJIBKO 4acoB. Bplie yxke ObUIo OTMEUEHO, YTO B T€ JaBHUE
BpemeHa, 200 wu 300 JieT Haza[ JIeBUTHPOBATH ObLIIO 3HAYMTEITHHO JIErye 13-3a MEHBIIIErO PUTSIKe-
HUSI, 9TO OBLJIO 3aperucTpupoBaHo opuimanbHo yueHsMu (. H. Xamunossim [157]) npu nzmepenun
I'PaBUTAITMOHHOW TMOCTOSTHHOM U MTPY aHATN3e MH(POPMAITUK 00 STOI MOCTOSIHHOM B IIPEXHKE CTOJIe-
Tusl. Pa3nuiia makcumaiipHast cocranisieT 3a 200 set B 20,7%, a cpennsisi — B 13%. Tak kak mporiecc
JIEBUTAIIMY UMEET TMOPOTOBHIN XapaKTep, TO 3TOT (paKTOp UMEET CyIIecTBeHHOe 3HaueHue. [loporo-
BBIM Ha3bIBaeTCs (hakT OTPhIBA OT 3EMJIM, TOJIBKO MTPU MPEBHIIICHUN CYMMBI U3TyYeHUIN YeIOBEKOM
1 (hOpPMUPOBAHUY TTOTBEMHON CHIIBI, TPEBHIIAIONICH CUTY TATOTSHHS, TPOUCXOIUT OTPBIB OT 3eMJIH.
[Tpu 3TOM YesioBeK MOXET OAMPHITHYTh, KaK MSUUK.

Ha cnenytomux cxemax — puc. 124 u puc. 125 ciaenaH akiieHT Ha oripe/ie/ieHHbIe BO3/ICHCTBYSI.

BoarACTAHME
MMWEPOINEMEH
TOB KBAPUA 3102
B EOANOMAHDK
CPEQE OPTAHME-
MA 1. Meeao- 3
FSBELT HA YNETPASEYE W H.4. W3
MHEFDINE- AYHEHME
MEHTAX
KBAPUA

XHMHYECKHE PE-
AKLHM
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2. Nueao-
PERERNT HA
MHEPQINE-
Bo3PACTAHWE MEHTAX
MHEPOIAEMEN- KANBLATA
TOR KAMNBYHTA
CaCOx
B KOMAADHEHOA
CPEAN OPrAMKI-
Lol BUXPEBDE [TOPCHOHHOE)
W (oG-I TEIHHDE MATHRTHOS NORE,
MNoABNEHHE CRONCTE NEBM-
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a0

Puc. 124

Puc. 124. Cxema, wumoctpupyiomas BO3MOKHOCTY U3Ty4YeHUs NOJeH U MapeHus 4esloBeKa
B BO3/IyX€ C aKIIEHTOM Ha XUMHYECKHE PeaKIMy U Mbe303(hdexT

Ha puc. 124 cnenaH ak1ieHT Ha IIOJTyYeHHE JBYX COCTABJISIOIIMX ITb€30MaTePUAJIOB U IBYX IIbe-
309(hpeKTOB Ha KBaplle U KaJIbIUTE.

I'1aBHOE B 9TOJ cXeMe — 4eJI0OBeK, HO He BCSIKHI, a 00J1aJa101Hi 9KCTPACEeHCOPHBIMH
CNOCOOHOCTAMH. DTOT TE3UC O3HAYAET, YTO TAKOW YEJOBEK SIBJISETCS CUJIbHBIM C TOYKU 3PEHHS
BO3/ICWICTBUS HA BHYTPEHHHE IIPOLIECCHl B OPraHU3Me.

CHayasa 3TOT YeJIOBEeK CHJIOW MBICTH BO30YKAAeT BCE YaKphl Tela M OPraHu3M B 1iesioM. [Ipu
onbiTax ¢ KynaruHoit ObUTM 3aperrcTprpoBaHbl U3MEHEHHs] B OpraHu3Me, HallpuMep CHIIBHO yBe-
JIMYEHUH COCTaB caxapa, YTO COOTBETCTBYET yBEJIMUEHMIO Kajblusl. Bo3MOXHO, Takke yBeInueHne
KPEMHHUS B 3TOM IpOLIECCE.

B 31001 cxeme umerorcs aBe muHUM (popMupoBaHus. 11o nepBoii JMHUM MOA BO3JEHCTBUEM
BHYTPEHHE! CUJIbI YEJIOBEKA, Pe3KO BO3PACTAIOT XMMHYeCKHe PeaKIiu ¢ oJydYeHueM coe/iu-
HeHui1 KpemHus1 Si0;, 10 BTOPOI1 JIMHUY, OMSATh K€ B Pe3y/IbTaTe XUMUUECKUX PEAKIIUi, KOTOpbIe
MOKa3aHbl B TIPEBIAYIIEM pa3fesie, MPOUCXOTUT pe3Kuil pocT coenuHennid Kabius CaCO 3.

B omeitax ¢ Hurens KynarnHow ObUid 3apervcTpipoBaHbl CIIeAYIOIINe U3y YCHHUS:

— YJIbTpPa3ByK,
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— HU3KOYACTOTHOE U3JTyUeHUE,

— WCKpEHHe OT PYK, CJeJOBATEIbHO, MMENIach Pa3HUIIA MIOTEHIIMAIOB 1 HAIIPSIKEHHE;

— 9JIEKTPOMArHUTHOE U3Ty4YeHHe;

— CBETOBBIE BCITBIIIIKY WJIM CBETOBOI OPE0J BOKPYT PYK,

— M3MEHEHHe MarHUTHOTO ToJisl, (POPMUpPOBaHKE COOCTBEHHOTO MAarHUTHOTO TOJIs, BO3JCH-
CTBME Ha KOMIIAC.

Bce 3T BO3IEHCTBHS XOPOIIIO OOBSCHAIOTCS MPEIIOKEHHON CXEMOM.

Ha puc. 125 noka3ana pacimpeHHas cXxeMa ¢ akLIEHTOM Ha JIB€ JIMHUM (DOPMUPOBAHUS YJlb-
Tpa3Byka. Kpome Toro, 31ech BbiziesieH nporiecc (popMUPOBaHMUsI JOMEHOB, MOJISIpU3alysl 1 00pa3o-
BaHME 3apsi/IoB. DT MPOLIECCHI SBJSIOTCS INIABHBIMU 11 (POPMUPOBAHUS 3aBUXPEHUN U TOPCHOH-
HBIX TIOJIEN.

BHewHMe 1

W ameHeHMe 3a-
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BnBpaumm op-
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KHMHAECKHE PE-
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€ NanY4EHHEM
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A 1. NeE3D-
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MHEPOINE- AYHEHHE

— MEHTAX
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KCHCNOT A
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Puc. 125

Puc. 125. Pa3BepHyTas cxema, WUTIOCTPUPYIOIIAs BO3MOXHOCTY U3JTyYEeHHUS MOJIEU U TAPEHU S
YyeJIoBeKa B BO3/lyXe C aKLIEHTOM Ha XMMUYECKUE PeakLuu U Mbe303(deKT

B pe3yibTraTe BHYTPEHHHX XHMHYECKHX PeaKIHil MPOMCXOJHT CKAauYK00Opa3HbIN
POCT MHKPO3J1€MEHTOB KBapua M KaJbIUTa B KOJJIONJHOH cpejJe OPraHM3Ma: B KpOBE,
KOCTSIX, APYTMX OpraHax. 9TO O3HAYaeT, YTO B pe3yJbTaTe Pe3KOro pocTa XMMHYECKHX PEeaKLUil
Y PE3KOro pocTa MUKPO3JIEMEHTOB KBapLa M KaJbLUTA, IPOUCXOIUT POCT Mbe303(eKTa Ha MUK PO-
3JIeMeHTaxX KBapla U KajlbluTa (popMUpYyeTCs YIbTPa3ByK JBYX OCHOBHBIX 4acCTOT.

IIse303 ekt conpoBoxkaaeTcs: Bo30yK/AeHHeM aTOMOB M N3MeHeHUe [IBHKeHUsI
HYKJIOHOB. 371eCb MOXHO COCJIaThCSl Ha TPyAbl akajJeMuka Biagumup AHTOHOBUY 30/I0TYyXMHA
[160]: «BHyTpH Apa He HAPUT CTATHYHOCTh, 2 HA0JIIOJAeTCs MOCTOSTHHbIE 0OMEHbI Me30-
HAMH Me2K/1y HyKJIOHAMM (ITPOTOHAMU U HEUTPOHAMM) Apa». [103TOMy BO3HUKILINY ITbe303(P(PEKT
MIPUBOJUT K JBMKEHHIO HYKJIOHOB BHYTPH SIIIEP.

st popmupoBanus nbe303¢peKkTa HEOOXOIUMO MEXaHHUECKOe BO3/ICHCTBHE. DTO BO3ICH-
cTBUE (POPMUPYET YEJIOBEK CUIION CBOEW MBICIIU, BO3AECUCTBYIOILEN HA OPraHU3M U IPUBOISILEN STOT
OpraHu3M B COCTOSIHUE TPaHCa, CBA3aHHOE, KaK OKA3aJI0Ch, C CUJIbHBIM MOBBILIEHUEM MEXaHUUYECKUX
KOJIeOaHMIA ¥ BUOpAIIU.
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IMporecc mbe303pderta csi3aH ¢ BO30YKACHHEM aTOMOB U siiep (IIPOTOHOB M HYKJIOHOB).
['paBuTaLNS OMpeneNsieTcsl Maccoy Tea, a Macca ONpeesisieTcss CyMMapHbIM BECOM, IIPEekKe BCero,
sep, TaK KaK JEeKTPOHBI COCTABIISIOT MU3EPHYIO YacTh BeCa OTHOCUTEJIBHO siziep. BoT u nomyuaercs,
YTO B MpoIecce Nbe303(heKkTa HYKJIOHBI H sIIpa NPUXOAAT B JBH:KE€HHE. DTO JIBIKEHHE
HaIpaBJIeHHOE, MOJISIPU30BAHHOE, U B 3TOM BUXPEBOM JIBUKEHUH, KOTOPOE Cevac Ha3bIBAIOT TOPCH-
OHHBIM IT0JIEM, O0IIIasi Macca yMEeHbIIAeTCs. DTO MOJIsI 3aBUXPEHUH SBJISIETCSI OCHOBHBIM B ITpOLiecce
(popmupoBaHUsI CBOICTB aHTUTPABUTAIIM U JICBUTAIUU.

PeabHO yeoBeK MPOU3BOAMT MOATOTOBKY KO BCEMY 3TOMY IPOIIECCY, TaK KaK XUMUYECKUE
peakiMy BHyTPU OpraHnu3Ma He MOTYT IIPOM30UTH MIHOBEHHO, ISl HUX HYXKHO OIpe/ie/IEeHHOE BpeMs.
OnHako yxke 1ocjie MHTCHCUBHOTO BO3JICHCTBHSI Ha CBOM OPraHKU3M U MOITOTOBKH IPOIIECC HAYMHAET
Pa3BHUBAThCSI CTPEMUTEIIBHO M MOKET 3a(pMKCHPOBATBCS HA ONPE/IeJICHHOM YPOBHE.

B onbitax ¢ KynaruHoil peructpupoBaii MarHMTHOE ToJie, ucxopsiuee oT pyk KymarnHoi.
Takum o6pa3om, Bech MPoIecc MOKHO PaCCMaTPHBATh H KaK BO3HUKHOBEHHE B TOPCHOH-
HOM I10JI€ OIpe/ieJIeHHON HANPABJIEHHOCTH MATHHTHBIX CHJIOBBIX JIMHUI, KOTOPbIE MOTYT
MPOTHUBOCTOSITH MAarHUTHOMY IIOJII0 3eMJIN H CO3/1aBaTh MOABEMHYIO CHILY.

CBeveHre TakXke CBS3aHO C Mbe303(P(PEKTOM, COMPOBOXKIAIOIMIMMCS MEPEXOIOM JEKTPOHOB
Ha 0oJiee BBICOKHE YPOBHH.

B cchopmupoBaHHOE yIBTPa3ByKOBOE M BUXPEBOE TOPCHOHHOE TI0JIE MOTYT BOBJIEKAThCS JIPY-
rve NpeaMeEThl U JaKe COCEIHUC JIIOOHN. Tak B ombITax ¢ XI)IOMOM, B I[TPUCYTCTBUU U OOJIBIIIOrO YUCIA
3puTeliell, HEOHOKPATHO OAHMMAIIHCH KPECiia U CTYJIbs U lake OblIa MOHSATA OT IMOJIs AamMa IpsiMO
Ha CTyJIe.

B npeapigymux riaBax ObLI0 yKa3aHo, uto B onbiTax ¢ Hunear Kynarusoii, 06110
BBISIBJIEHO IIECTHh CBOWCTB, KOTOPbIE MOKHO MOCTABUTH B OCHOBY JlaJbHENIIEro coO31aHusl
HOBO# TeOPHH MO NCU-TEXHOJOTHAM U JIeBUTAIIMU YeJloBeKa. Ternepb pacCMOTPHM, HACKOJIBKO
OBbLJIO TIPABWJILHO YYUTBHIBATh 9TH CBOWCTBA.

1 cBoiicTBO. POopMUpOBaHUE YIBTPA3BYKOBOTO M3MYYEHHS U BOJIH ONTHYECKOTO AUAIa30Ha.
B ormbiTax ObUIM 3aperuCcTPUPOBAHBI YABTPA3BYK U APYTHe HU3KOYACTOTHBIC U3TydeHus. B pa3pabo-
TaHHOW CXeMe YJIbTpa3BykK (popmupyercs Ha coequHeHusax SiO, CaCOj3, ABIAOIMMUCS OCHOBOW
KBaplia 1 KayipiuTa. [psimoii mbe303(hheKT ocyIiecTBseTcs 3a CUeT NEPBUYHOIO BO3ICUCTBUSI BHYT-
PEHHUX U BHEITHUX BUOpAIHii, 00pa3yeMbIX MO/ AeUCTBUEM CHJT M30PaHHBIX JIEBUTAHTOB.

2 cBoiicTB0. OOpa3oBaHUe UMITYJIbCOB MATHUTHOTO TIOJIS. TO CBOWCTBO 3apEruCTPUPOBAHO
MIPY OMBITaX C KOMIAcaMu, U MPO(eCcCUOHATBHBIMU MPUOOpaMU. DTO CBOMCTBO SIBJISIETCS MOCIE-
cTBUEM (DOPMUPOBAHUS IOMEHOB U TOJISIPU3ALIIH.

3 cBoiicTBO. POKYCHPOBKA aKYCTUYECKUX U3TYyUYEHUN B HEOOXOOMMBblE OMOJIIOTMYECKUE 30HBI
yesoBeka. HU3KOYACTOTHBIE aKyCTHMUECKUE BOJHBI U YJIBTPa3BYK (DOPMUPYIOTCS Ha MOBEPXHOCTU
YeJIoBeKa M CO3/1AI0T OHY U3 CHJI U TIOJIel, OTTAIKUBAIOIIMX OT MIOBEPXHOCTH 3eMJIH.

4 cBoiicTBO. Bo3seiicTBre Ha KUIKOCTU U BOY, OKUC/IEHUE €€, BO3AECUCTBUE HA XUMUYECKUE
peakLuy B opranu3me. ITO CBOWCTBO ObLIO 3apEruCTPUPOBAHO KOIMYECTBEHHO B ombITax ¢ Kynaru-
HOU 3a cyeT peructpauuu ypoBHs pH — ot 7 (HeiTpasibHbli ypoBeHb) 110 3 (kucnas cpeja). KocBeHHo
MOITBEPKICHO, YTO PE3KO YBEJIMYMBAETCS COCTAaB KHMCJIOT B OpPraHU3Me, Ha KOTOPBIX MPOUCXOISAT
XUMHUYECKHe peakiiuu ¢ noiaydyeHueM coenuHeHuin SiO; , CaCOs, SBASIOMMXCS OCHOBOM KBapiia
Y KaJIblIUTa — Mb€30MaTepUasiOB, HA KOTOPHIH B pe3ybTare nbe3o3dgdexra popMupyeTcs yJabTpa-
3BYK U CONYTCTBYIOIEe 3JeKTPOMAarHUTHOE H3JIy4YeHHe.

5 cBoiictBo. CBeToBOEe M3IyueHHE OT PyK. DTO MOOOYHAs peakiys mpu Tbe3odddekre,
Y U3MEHEHHUE SHEPreTUUECKOrO COCTOSTHUSI IEKTPOHOB, CBSA3aHHOE C U3JTyYeHUEeM (POTOHOB.

6 cBoiicTBO. CHIIbHOE MOBBIIIIEHNE B IIPOLIECCE OMBITOB U IOCIIE ONBITOB YPOBHSsI caxapa. Cuiib-
HOE TOBBIIIEHNE caxapa B MPOLECce OIMBITOB ObLIO 3apeructpupoaHo y Hunens Kymarunoi. 1o
CBOWCTBO SIBJISIETCS] IPOMEXYTOUYHBIM B TPOIECCE U3MEHEHUS] XUMUYECKUX PEaKIMil U TOTyqYeHUs

268



A. MaranuesB. «[Icuxot POHUKA — YIIPABJICHUE CO3BHAHUEM, CPABHEHHUE C TEXHOJIOTMAMU OPEBHUX LBWIA3ALIAN»

coequrenuit ¢ CaCOs3, KOTOpBIE SIBJISIETCS OCHOBOM IMbe30oMaTepHralia KajbliiTa, Ha KOTOPOM ITPOUC-
XOIWT TIOTyYeHre yIbTpa3ByKa.

Tenepp emmie pa3 MOBTOPsIO 3aKjJueHHe, caejaHHoe akanemMukoMm IOpuem Bopuco-
BuueM Koo3apeBbiM: «[loomeepocoaio, umo Hunenv Cepeeesna Kynaeuna obnadaem neoobvik-
HOBEHHOU CNOCOOHOCMbBIO BbI3bI6AMb OBUNCEHUE NEZKUX NpeoMenos 0Oe3 NPUKOCHOBEHUSL K HUM
U umo Oenaem OHA MO UCKAIOUUIMENbHO NYMEM HANPSIHCEHUSL C80e20 Op2aHusMa. [lemoncmpupy-
emoe H. C. Kynazunoii sierenue npeocmagasiem KoA0CcanbHbwlli unmepec onst Hayku. Ezo uzyuenue
Modicem npusecmit K (PYHOAMEHMANLHLIM OMKPLIMUSIM, He YCMYNAIOUUM O C80EMY 3HAUEHUIO Meo-
ULt OMHOCUMENbHOCHIUL UAU KBAHMOBOU MEeXAHUKUL! »

ABTOpP NOBTOPWJI 3TO BbICKAa3bIBaHHE MIOTOMY, YTO €My YJAJ0Ch CO3/1aTh HOBYIO T€O-
PHIO N0 U3JYYEeHHIO MOJIel U JeBUTAIUHN YeJ0OBEeKA B BO3/yXe, ONUPasich Ha pPe3yJbTaThl
onbIToB ¢ Huness Kysiarnnoii, cnoco0Hoii K JieBUTauM, TeJeKHHe3y H MCUXOKHHe3Y.

OcHOBHbBIE MOJyUYeHHbIE Pe3yJIbTaThl MOTYT YCHEIIHO NCIOJb30BaThCSI B ICH-TEXHO-
gorusx. [lepeunciaum nx:

— TeHepUPYEMBIi YIBTPA3BYK I10 YACTOTE U aMILTUTY/IE SIBJIsieTcsl (DYHKIMel MHAWBUAYYMa, 3TO
O3HAYaeT, [0 BeJIMYMHAM YaCTOT ¥ AMILIUTY/IaM MOXHO CUMTBIBATh COCTOSIHUE UEJIOBEKA, OTPE/IeNISITh
€ro HaKJIOHHOCTH;

— (popMupyembIe JIeKTPOMAarHUTHBIE BOJHBI B TIpoliecce Mbe303¢dexta u 00pa3oBaHus JOMe-
HOB U 3apAJI0B B OPraHu3Me, cofepkaiM MUKpodacTulbl Si0; ; CaCO3 MMET BIOJIHE KOHKPET-
HBIE YaCTOTHI U AMIUTUTY/IbI, KOTOPBIE 3aBUCST OT MEKATOMHBIX PACCTOSIHUH U COCTOSTHHSI OPraHU3Ma,
TaKUM 00pa3oM, MOKHO OIpPENeATh COCTOSHUE OpraHW3Ma IO CUYMTHIBAHUS JIEKTPOMATHUTHBIX
BOJTH;

— HU3KOYACTOTHBIE BOJIHBI TaKKe T€HEPUPYIOTCS OPraHU3MOM, VX BEJIMYMHBI OMPEICIIsIOTCS
pa3smMepamul yepenHoi KopoOku (puc. 116) u Apyrux pe3oHaHCHBIX OOBEMOB B OpraHM3Me; KpoMe
TOT0, UMEIOTCSI BIIOJTHE KOHKPETHBIE YaCTOThI, COOTBETCTBYIOIIME PAa3HBIM PUTMaM T'OJIOBHOT'O MO3ra
Y YaKkpaMm, ecjid BO3[EHCTBOBATh CHAPYXKM HAa YaKPhl ¥ TOJIOBHOW MO3T C pa3HBIMHU YacTOTAMH, TO
MIPOMCXOIUT PE3OHAHC U BIOJIHE ONpe/Ie/IeHHOE BO3/ICHCTBHE Ha MO3T, ITPU BO3JAEHCTBIM CaMbIX HU3-
KHX 4acToT 00jacThb JlenbTa-puTMa, BOZMOXKHO MPHUBEAEHNE YelIOBEKa B COHHOE COCTOSIHUE U TPH
YBEJIMUEHUH aMILTUTY/Ibl — B COCTOSIHUE PeJIaKCalliy M Jake CMEePTH.;

— COBMECTHOE BO3JEUCTBUE HU3KOYACTOTHOT'O, YJIbTPAa3BYKOBOIO U JIEKTPOMATrHUTHOTO U3ITy-
YeHUsl OT 4YeJIoBeKa 00MajaeT MHIUBHUIYaTbHOCTHIO, CYMTHIBAHUE STHX TOJEH MO3BOJSIET U3ydaTh
COCTOSIHUE YeJIOBEeKa 1 ero BO3MOXKHOCTH.
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Ilcu-TeXHOJIOTUM 34 cUeT BO3/1eliCTBUS
B 3anpenieHHoi 00J1acTH PUTMa roJJIOBHOTO
mo3ra. IlIpumeHeHHne BaJ:KpPbl 1 KPUCTAJLJIOB

Tenepp emie pa3 MOBTOPHM 3aKJ/J4yeHHe, caejanHoe akanemukom IOpuem Bopuco-
BuueM Koo63apeBbiM: «[loomeepocoaio, umo Hunenv Cepeeesna Kynaeuna obnadaem meoOwik-
HOBEHHOU CNOCOOHOCMbBIO BbI3bI6AMb OBUNCEHUE NeZKUX NpeoMenog 0Oe3 NPUKOCHOBEHUSL K HUM
U umo Oenaem OHA MO UCKAIOUUINMENbHO NYMEM HANPSIHCEHUSL C80e20 Op2aHusMda. /lemoncmpupy-
emoe H. C. Kynrazunoii sigrenue npeocmagasiem KoA0CcanbHwlli unmepec onst Hayku. Ezo uzyuenue
MOodHcem npusecmit K (PYHOAMEHMANLHLIM OMKPLIMUSIM, He YCMYNAOUUM O C80EMY 3HAUEHUIO Meo-
ULt OMHOCUMEAbHOCHIUL UAU KBAHMOBOU MEXAHUKUL! »

ABTOpP NOBTOPWJI 3TO BbICKAa3bIBaHHE MIOTOMY, YTO €My yJAJ0Ch CO3/1aTh HOBYIO T€O-
PHIO IO M3JIYYeHHIO MOJel 1 JIeBUTAINH YeJIOBEKa B BO3/yXe, ONUPAsICh HA Pe3yJbTaThl
onbiToB ¢ Huneanr Kyjsarunoii, cnoco6Ho# K JieBUTAMN, TeJeKHHE3Y H ICHXOKHHE3Y.

Takum 00pazoM, aBTOP ITOM KHUT'H, MOJHSLI (hJiar uccjieJ0BaHuil U MPOI0JKII HCcJe-
JI0BaHMNsl, Ha KOTOpble yka3aJ akajaemuk lO. b. Ko63apes!

Bo3sBparaemcs k puc. 126 1 HaHeceM Ha Hero BTOPYIO CTPEJIKY — BO3/1efiCTBYIONLYIO YaCTOTY
B oOsactu /leabTa-puT™Ma, COOTBETCTBYIOIIET0 IIyOOKOMY CHY . DTa yactota obo3HaueHa F2.
It0 obnacts [lenbra-putma. DTy 00JaCTh HA3BIBAIOT 3AMPEIICHHON 1JIsi PUTMOB TOJIOBHOTO MO3ra,
TaK KaK OHa COOTBETCTBYIOT INTyOOKOMY CHY M peJlakcaliuy (CHUKEHHUIO TOHYCA).

7,83 Ny

14,1 Ny

Puc. 126

Puc. 126. Beenenue vactotsl F2 B oOnmactb [lenbra-putma [isi BOSHUKHOBEHHUsI COCTOSIHUS
[TyOOKOrO CHa

31ech MOKHO IIPUBECTH CBA3B € COCTOSTHHEM XamM00-aambl ITUr3,10Ba BO Bpems ero
75-J1eTHEr0 HaX0K/AeHNsI B KOpo0e, 3aKOMAaHHOM B 3eMJie. ABTOP BIepBbie 00 3TOM HaNMu-
caJj B kaure [41].
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Bcero, Ha ro10BHO# M03r Xam00-1amMbl UTHr3/10Ba BO3/1€iiCTBYIOT JIB€ pe30HAHCHBIE
yacTtoThbl. [lepBas pezonancHas yacrora F1 — miaBHoro nuka Illymana 7,83 I'. Dta yacrora Bo3-
JercTByeT B oonactu Ajbga-puTMa rojoBHoro mosra. [lox Bo3aerictBuem 4actotsl 7,8 T muiko-
BU/IHAs Xkejle3a BhIPa0aThbIBaeT rOPMOH MeJAaTOHHH, KOTOPBI €CTECTBEHHBIM 00pa3oM YKper-
JIIeT UMMYHHYIO CUCTEMY ¥ MPHOCTAHABJINBAET BCE MPOIECChl cTapeHusl! AMIUIUTYIa 3TOrO
Bo3jelicTBus F1 B IecaATKY pa3 MeHbllle, 4eM aMILIMTY/Ia BTOporo Bo3aeicTus F2 B oonactu [lenbra-
pUTMa, CIIOCOOCTBYIOIIAs TIOACPKAHUIO TITyOOKOTO CHA, MOJIHOM peJiaKcamu, NOJHOr0 Morpy-
*KeHHsI B MeINTAMI0 HJIH TPAHC.

Aroit yactotel F2 B o6nmactu ot 0,3 10 4 I'n et B criektpe llymana. I'ne xe eé B3ath? K cua-
CTBIO, Ha TIPAKTHKE, BO BCEX 00J1acTAX HA 3eMJe, eCTh Pe30HAHCHBIE YaCTOThI CelicMIYeCKHX
CHTHAJIOB B ITOM 00J1aCTH. A TJ€ JKe NUMEETCs celicMUYecKast akTUBHOCTh? CelicMryecKast akTHB-
HOCTh HaOJTIONIAETCSI B MECTE CUJTBI, TJIe O'POMHA BEJIMYMHA U3BJICKAEMOU M3 3eMJTH MOIITHOCTH. ABTO-
poM mokazaHo, uto [Ipubaiikanbe u oomacts IBOATHHCKOTO JaliaHa pacrioyio;KeHbl B MECTaX CHJIbI
1 TIOBHIIIIEHHOM ceficMuKku. VTak, HeoOXoauMBbIe yYCIIOBUS COOMofIeHbl. Tak Kakue e 3T0 HU3KoYa-
CTOTHBIE ITUKU?

Ha puc. 19 nokazanbl xapakTepHble pe3oHaHCHl BOMM3u 1 'y u BOmm3u 2 11, KOTOphbie BUIHBI
nipu peructpaiuu mukoB [llymana. 1o He crydaiiHasi KapTUHKA, X OUYeHb MHOTO TOXOXUX. UTtak,
YTO K€, BCe-Taku, uMeloTcst pe3oHaHchl [llymana B oonmactu 11 u 2 T'u? JJomkeHn paccTpouTts npu-
BepkeHIieB MUKoB Illymana, 3aperrucTpupoBaHHbIe MKW HE UMEIOT K HUM OTHOIIEeHUs. Bce neno
B MecCTe perucTpaivi. 3aperucTpupoBaHHbIE YaCTOTHBIE MUKH B 00JacTH MH(PaAHU3ZKUX
YacTOT XapaKTePHbI TOJbKO VIS CeliCMIYeCKH OMACHBIX 30H.
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Ho4Hble pe3oHaHckl LyMaHa

Puc. 127

Puc. 127. Pe3onancubie yactotel B 1 ['m 1 2 I, mposiBiisieMble TP PETUCTPAlly TTMKOB
[IIymana
[TpuBenemM HECKOJIBKO CIIEKTPOB CEHCMUYECKMX CUTHAJIOB B JIOKA3aTEILCTBO TOTO.
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OTHoCUTENEHASR amMnnuTyga

0 2 4 6 8 10
Yacrora, 'y

Puc. 128

Puc. 128. AMIimTyaHo-4yacTOTHasi XapaKTepUCTHKA CEICMUYECKUX CUTHAJIOB ITPU IIPOXOXKIE-
HHM CJIOMCTHIX 30H B celicMuueckux 30Hax Poccuu [177]

Ha puc. 128 nokazan ciekTp Jyisi CEICMUYECKOTO CUTHaJIa B pa3HbIX 30Hax Poccuu npu npo-
XOK/IEHUH Pa3HBIX CJI0eB 3eMiid. Kak BUIHO, /17151 pa3HbIX CJI0eB, 0003HAUSHHBIX Ha puc. 128 psaamu,
BEJIMYMHBI PE30HAHCHBIX YaCTOT HE W3MEHSIOTCS, 2 YMEHBIIIAETCS WIN YBEJIMYUBAETCS aMILUIUTYAA.
Hac ceituac naTepecyeTr UMEHHO BEJIMYUHBI 4aCTOT, KOTOPBIE 3/1€Ch HEU3MEHHBI.
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Puc. 129. Ykazanue cTpeakamu HAMOOJBIIIUX MTUKOB B CIIEKTPe ceicMuUecKoro curHana [177]

O0603HaYMM CTpesIKaMH HanOOMbIINE MUKU — pc. 129. BiUaHO, 4T0 HanOOJIbIIMe MTUKU YacTOT
okosio 1 I'it m okono 2 I'i, mpudem, nuk Bosne 1 ' mo amrututyae Oosnbiie.

Ee HeckoJbKO rpapukoB ¢ MUKAMH YaCTOT CefiCMUYeCKUX CHTHAJIOB B {HANa30He
ot 0,3 10 4 I'y, xapakTepHoOU 7151 [ebTa-pUTMa TOJIOHOTO MO3Ta, IIPU KOTOPOM JIOCTUTAETCs TITy00-
KU COH YeJIoBeKa, MOKa3aHbl Ha CIeqyIoMX pucyHkax: puc. 130 — puc. 131.
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am 0" 1 A [H

Puc. 130

Puc. 130. CnekTp celicMMuecKux CUrHajIoB, u3mepsiemblil uepes nepuoa T, CIIIA [178]

250

200 -

:

Yexopenne [cuic’]
g

Mepuop, [c]

Puc. 131

Puc. 131. CnekTpbl ceicMUYECKUX CUTHAJIOB SlnoHuu, umepsiemsle yepes nepuon T [179].
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Poccuiickue yueHble BHECTH OONBINON BKJIA B M3yUYeHHUE CEUCMUYECKUX BOJH. B Ta01. 4 ObLH
IIPUBEIEHBI YaCTOTHBIE IMKU B ceicMUYecKUX curHaiax juist Kynrykckoro u Kymopckoro 3emierpsi-
cenuit B Poccun. B Hux nmpucyctByior muku, oamskue K 1 I'm u 2 I'p. O6pamao BHIMaHUE HA TO,
yTO cericMuueckor craHuuerd Kymopa 3aperncrpupoBan yacToTHblil muk B 1,2 I'n. 910 04yeHb
BaXXHO IPU PACCMOTPEHUM LIETIOYKHU HETJIEHHOCTH MEIMTUPYIOLIETO YeI0BEKa.

B cnekrpe ceiicMuuecknx BoiH Ha Kamuarke, Takke MpHCYTCTBYIOT muku BOmm3u 1 I
1 BOm3m 2 ' — puc. 108, tadm. 2.

CreryeT OTMETHTb, UTO CIEKTPBI U300paXkaloT He TOJIBKO B IIKaJIE YacTOT, HO U B IIIKaJIe Mepu-
onoB T, kak Ha puc. 130 u puc. 131. I1pu sTOM cBsI3b Mesxkay dactoTol f u nepuogom T Takas:

f=1T

T=1/f

C yuerom 31010, B cClIeKTpax ceicMuuyeckux curianos fAnonuu u CIIA, npu nepecyere nepu-
OfIa Ha YaCTOTY, TaKKe MPUCYTCTBYIOT MUKW BOM3K 1 't v BOmm3m 2 .

[TpoanaM3MpOBaB TU CHIEKTPbI U MHOTO JIPYTHX, aBTOP 3TON KHUTH BBISIBUJI HAMOOJIEe 4acTo
BCTpevaroiyecs muku B oonactu ot 0.3 10 4 ', KOTopble MOMYYaloTCss OT CEUCMUYECKUX CHUTHAIOB
MECTHOCTH.

Ito nuku B 1,2 I'm u 1,8 ', OHu uMe0T HANOOJIBIIYI0 AMILIATY/Y.

Wtak, nytem cpaBHEHUs MHOTOYMCJIEHHBIX CIIEKTPOB CEMCMHYECKUX CUTHAJIOB, BBISIBJIEHBI
nuku B 1,2 'y u 1,8 'y, koTopbie pacnoso:xkeHsl B Tpedyemoii odactu yactot ot 0,3 10 4 I'g
JUISL 1eJIbTa-PUTMA IOJIOBHOT'O0 MO3ra, KOrJa 4eJIOBeK BNajaeT B IIyOOKHIl COH.

Wtak, HeoOXOOMMblEe PE30HAHCH TI0 TpeOyeMOl BeIMYMHE YaCTOThl BHISIBJICHBI. Tereps cJie-
JIyeT omnpeieJuTh TAKYH aMILIUTYAy STHX MUKOB, YTOObI OHU MPOU3BOAMIN BO3JCHUCTBHE.

B suteparype ykasbBalOT CleQyIOIIME BEJIWYMHBI AMIUIUTYbl HU3KOYACTOTHBIX CHIHAJIOB
B obnactu ot 0.3 1o 4 'ty 1151 1eibTa-puTMOB:

— B npezenax 20—200 mxB (BbicokoaMIuIUTyIHBIE BOJIHBI) [167];

— 250—300 mkB, Brote 70 1000 MxB. O6HapyxkuBaeTcss BO BceX 30HAX MO3Ta, 80 8peMsi
21YyO0K020 CHa, a Takxe npu Hapkose [168].

BaxkHo oTMeTHTH, UTO TpeldyeMasi aMIUIUTY1a HU3KOYACTOTHBIX CUTHAJIOB JIJIsI
JleJibTa -pUTMA BbIllle, YeM [JIs1 JPYTMX PUTMOB FOJOBHOr0 MO3ra: JUisl JeJbTa-puTMOB
COCTaBJIsIET COTHH MHMKPOBOJIbT, a UIs1 APYIrUX PUTMOB, HanpuMmep, 1Js ajabga-purma,
BCero JecsTKH MHKPOBOJbT. VTak, s ie/ibTa-pruTMa HEOOXOMMA aMITTUTY/a BO3ACHUCTBYIONINX
HU3KOYACTOTHBIX CUTHAJIOB B IUAla30HE B COTHU MUKPOBOJIBT, O THICSYU MUKPOBOJIBT.

Kak xe monyumTts Takyio OOJbIIYI0 aMIUTUTYLY ?

JlenbTa-puT™M XapakTepeH Jisi BOCCTAHOBMTEJILHOTO NEPUOa M €CTECTBEHHOIO CHa. JTO
camble Me/JIeHHbIE BOJIHbI. ACHHXPOHHBIE /1eJIbTa-BOJIHbI MOSIBJSIOTCS BO BpeMs KOMBI.

Oomnacts I1pubaiikanbs 1 VIBOATMHCKOTO JaliaHa, XOTsl U HAXOOUTCS BOJM3U SHEPreTHUECKOM
cetku MJIC3, i Pycckoil ceTky, HO OHa CpeiHss M0 CeUCMUYECKON aKTUBHOCTU MarHUTYION A0 S —
6 u gaxe 10 6,5.

Ceiicmorpadbl BOCHPUHUMAIOT KOJeOaHUsl, U3MEpsieMble MUKPOHAMM, U IMPeoOpasyloT HX
B [IEPEMEHHBIN JIEKTPUUECKUI TOK C OU€Hb MAJIbIM HalpsiKeHUEM (MUKPOBOJIBTHI).

o o —4 _
CenicMuyeckmid CUTHAI TP NIEPEXOE YEPeE3 CIIOU T'OpHbIX 1opoA MeHsercs or 107 B no 10

0B [169], T.e. or 100 MKB 10 0,0001 MKB.

AHaJIM3 pa3IUYHBIX UCTOYHUKOB JIUTEPATYPhI TIOKA3hIBAET, UYTO B OOJIACTH CPeHEN cericMuye-
CKOW aKTMBHOCTH C MAarHUTYJIOM 110 5 — 6 1 fjaxe 10 6,5, aMITUTy1a CEHCMUUECKUX CUTHAJIOB HE TIpe-
BBIIIAET B nepecyere Ha MUKpoBoJbTH — 50 — 100 Mk B.

Takum o6pa3zom, s noaydeHnst Heooxoaumon aMmmTyabl 40 500 mxB — 1000 mxB
JUIS 1eJIbTa-puTMa CUTHAJ CJeAyeT YCHIUTh, He MHee, 4yeM B 10 pa3!

VcueHrie HU3KOYacTOTHBIX, BOJH B 001acTH MH(PAHU3KUX YaCTOT BO3MOXKHO MPH UCTIONH30-
BaHUM OTPOMHBIX PE3OHUPYIOMUX 00beMOB. POPMYJIBI ISl PE30HAHCHOW YaCTOTHI ObUTH ITOKA3aHbI:
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f = V/2d — nya pe3onatopoB Tuma Kyoa, WM nmapajuiesienune/ia, Wik KPUCTalia C TpaHsIMU;

rae V — cKopocTh 3BYyKa, d — pacCTosiHue Mesk1y MPOTUBOIOIOKHBIMUA CTEHKaAMU;

f = V/nd — s mapooOpa3Hoi v HMTMHAPUIECKON (DOPMBI,

rae V — ckopocThb 3ByKa, d — nuamerp.

Harpumep, ecu pe3oHupyomuii 0o6beM Bo3ayHbiid, V = 340 M/c, To ero rabapuTHbIA pa3mep
JOJKeH cocTaBiATh 170 MeTpoB /1t moydeHusi pe3oHanca B 1 I,

AMIUTMTY/Ia CUTHAJIOB B 00JIaCTH PE30HAHCA YBEJIMUMBAETCS TPOMOPIIMOHAIBHO TI0OPOTHOCTH.

[Nonyyenne HEOOXOAMMOTO YCHIIeHUsI CUTHasIa He MeHee 10 pas, He MpeacTaBisieT TPYJHOCTH
B PE30HAHCE €C/IM PE30HAHC MPOUCXOUT Ha OCHOBHOM YacToTe. Bo3MoXeH Ipyroii crocod ycuieHus
B PE30HaHCe, ecJI padoTaTh Ha rapMOHHMKAX, HJIM MO/1aX, WJIH JKe Ha OKTaBax, Iie 4acTOThI
KpPaTHBI IBYM.

[Tpu 3TOM ClieayeT yuuThiBaTh, YTO € Ka:K0H rapMOHHMKONH HJIM OKTAaBOH, aMILIUTyaa
najaeT, npuMepHo, B 2 pa3a. Hanpumep, MOXHO HMCIIOJIb30BaTh /AJIs1 YKa3aHHOTO IIpUMepa pe3o-
HUPYIOIINI BO3IyIIHBIN 00beM He B 170 MeTpoB, a B 2 pa3a MeHblIIe — 85 METPOB, HO TOrja ¥ aMILTH-
Tyga ynazaet Basoe. Ecim xe B3s1h, Hanipumep, 10 rapmMonuky, wim 10 okTaBy, TO pa3mMep pe30oHH-
pyioiiero oobemMa MOXKHO B3ATh MEHBIIIE B

210=1024 paza, T.e. 0,166 M i 16,6 cM, 310 yke peanbHbIi pasmep. Ho TouHo Takxke HeoO-
XOIMMO YBEJIMIUTH U T0OpoTHOCTH — Oostee 1024x10 = 10240.

MO:XHO ITPUBECTH aHAJIOTHIO B MYy3bIKaJILHOM MHCTpyMeHTe. Ecin IepHyTh 32 OIHY CTPYHY, TO
Pe30HMpOBaTh OyJET JIpyras CTpyHa OKTaBOH BHIIIE, OOJiee BRICOKMM 3BYYaHHEM, U B OKTaBE HUKE,
Oonee HU3KKUM 3ByuyaHueM. Ho ammimryna 3By4aHMil B OKTaBax OyaeT HMXKE, YeM JUIsl OCHOBHOW
CTPYHBI.

WTak, 1oruyecky Mbl MPUXOAUM K PEIIEHUIO TPOOIEMBL: UISA HCIOJIb30BaHUS MAJIbIX Pa3-
MEePOB PE30HHPYIOIIEro 00beMa, padOTAIOIIEro Ha BHICOKON TapMOHMKE WJIM OKTaBe, 3TOT 00'beM
JI0JIKeH 00J1aJaTh HCKJIIYNTEJbHO BBICOKOH JOOPOTHOCTHIO . ECTh TONBKO OOHO peanbHOE
YCTPOWCTBO, OOMaaoIiee NCKIIOYUTEIBHO BBICOKOW TOOPOTHOCTBIO TP PE30HAHCE — ITO YHCThIM

KBap1l. Y Hero J100pOTHOCTh OTPOMHA — 107 wist ymcThIx KPHUCTAJUIOB U 10° g KPUCTAJIJIOB C IIpU-
MECBIO.

M cHOBa MBI MPUXOJAMM K TEXHOJOTHAM JpeBHUX muBmiauzamuii! Bamxpa ¢ kpwu-
CTAJUIOM 00J1a7laeT TaKkoi BbIcoyaiiineil Jo0poTHOCTHIO! Bocnoab3yeMcesi THIIOM BaIsKpPbl
€ KPHCTAJJIOM WJIH K€ THIIOM KOJIOKOJbYHKA ¢ KPHCTAJLIOM B pyUKe.

B CMMU Ha ¢otorpadun Xamo60-ambl UTUT3510B N300pakeH ¢ KOJTOKOIBYMKOM U C BaKPOit
B pykax. Tak 4to (pakT MX HCMOJIb30BaAHUS HATNIO . DOpMY KPUCTAIUIOB MOXHO YBUETH B APEB-
HUX PUCYHKAaX.

Puc. 132
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Puc. 132. Bampxpa. B nienTpe nokasan paspes

Puc. 133
Puc. 133. JIpeBHUI1 pUCYHOK BaiKpbl

Ha puc. 132 u puc. 133 nokazaHbl ApeBHUE PUCYHKH BaJIKPHl, I7I€ B LIEHTPE JAeTCsl CEUeHHe
LEHTPAJILHOTO IIApUKa. 37eCh 3alevyarieH KpUCTALI C OTBEPCTUEM. DTOT KPUCTAUI MOXKET UMETh
MIaPOOOPA3HYI0 U IIMJIMHAPHUECKYIO (hOPMY.

BosBpaiaemcst cHoBa K cratysaMm Byajasl ¢ Bagkpoi U KosokoinbuukoM (puc. 134). Bamxkpa
Y KOJIOKOJIBYMK MMEJH IIMPOKOE PUTYaJIbHOE 3HAYEHUE, OHM CUMBOJIM3UPOBAIM €IUHEHHUE 1IEJI0T0,
eIMHEeHNe MYXKCKOTo M keHckoro. OJHaKko, y HUX ObLIO M Apyroe, (pyHKIMOHAJIbHOE MpeIHa-
3HayeHne. OHM MOITIM BO3/IEMCTBOBATh HA PUTMBI IOJIOBHOrO Mosra. B smmreparype [170] onu-
CaH BapuaHT CO3JaHMUsl BaJUKpbl. Ba/ukpbl MO ObITh HACTPOEHBI Ha pa3Hble PUTMBI TOJIOBHOTO
MO3ra: CO3Jalolre aKTUBHOCTh YeJIOBEKa, HallpUMep, eCJIM MMeJI Pe30HaHC B o0acTu O6eta- 1 -putma
w B oonactu Oera-2-putma. Ho Baakpa 1 KpUCTAJLI B PyYKe KOJOKOJILYNKA MOIJIHN ObITH
HACTPOEHbI HA TAPMOHHUKHU WJH OKTAaBbI /1eJIbTa-PUTMAa, IIPH KOTOPOM YeJIOBEK BIaJaJ
B INIyOOKHUX COH, 2 OPraHbl YeJ0BeKa NepecTpanBainch.
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Puc. 134

Puc. 134. CneBa-bynna ¢ Bakpoii B IpaBoil pyKe U KOJIOKOJIbYMKOM B JIEBOH, CIIpaBa — Bajl-
xpa [90]

Puc. 135

Puc. 135. Cocrasnen aBropom, AsekcanapoMm MaraHueBbiM. Bo3MokHOE yCTpOMCTBO LIEH-
TPAJILHOTO IIapa BKPhL. | — METAITIMUECKUI HAPYKHBIN KOXKYX, 2 — BHYyTPEHHHIA KPUCTAJLI C OTBEp-
crueM. Popma KpUcTajula: WM IapooOpa3Hasi, Win LWINHAPUYECKasl.
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Ha puc. 135 noka3zan BapuaHT BHYTPEHHEH KOHCTPYKIMU IIEHTPAJIBHOW OONACTH BaIKpHI.
B nieHTpe pasmeltieH KpucTauul KBapla ¢ orBepctreM. s nosnydeHust O0IbIIoN aMIUIUTY/IBI B pe30-
HaHCce KPHCTALI KBapua JoJiKeH ObITh 00s13aTeIbHO YHCTBIM, 0e3 npumeceii. Torga ero

JI0OPOTHOCTH KOJIOCCATbHA — 107. [Tpu HamMUMM mpuMecelt T0OPOTHOCTh CHUKAETCS JI0 10°.

Takast BO3MOXHOCTh HE THUIOTETHYECKAs, a peaibHasl.

[TpoBenem moka3aTeibHbIN pacdyeT BO3MOXHOCTEH PadOTHl C KPHCTAJUIOM B BaJKpe IJIs
reHepUPOBAHUS PE30HAHCHOM YacTOTHI (B OKTaBax) B 00JIACTH JIeJIbTa-PUTMA TOJIOBHOTO MO3I'a B HY K-
HoM juanaszoHe Jactot (ot 0,3 1o 4 ') u ¢ HeoOxonumon amruutynon 6osee 1000 MxB.

Cayuaii 1. Yacrora 1,2 I'n

Pacuer BesieM ¢ KOHIIA, ¢ HEOOX0JUMOCTH co3aaHusa YacTothl B 1,2 I'y. Haxogum vactoTs
OKTaB.

1,2 I'm —»2,4I'u (2 okraBa) —4,81'1 (3 okraBa) —9,6I1 (4 okraBa) —19,2I'1 (5 okTaBa)
—38,4I'y (6 okTaBa) —76,81'11 (7 okraBa) —153,6I'1 (8 okraBa) —307,2I'1 (9 oktaBa) —614,4 I'nx
(10 okraBa) —1228,8 I'm (11 okraBa) — 2457,6 I'm (12 okraBa) —4915,2 I'm (13 okrtaBa) —
9830,4 I (14 okraBa) — 19660,8 I'm (15 okraBa) — 39321,6I1 (16 okraBa) — 78643,2I'1
(17 okxraBa) — 157286,4 I't1 (18 okTaBa)

Ternepb paccunTaeM HEOOXOOVMBIIA JUAMETP YUCTOTO KPUCTAJLIA B IIEHTPE BAJIKPHI LUTU B PyUKe
KOJIOKOJIbYHKA.

Huametp d Haxonutcs no popmyiie:

d=v/fn

e V — CKOpPOCTh 3BYKa B KpUCTajlie. B cripaBOYHHMKaxX yKa3bIBAIOTCS pa3Hble 3HAYCHUS CKOPO-
CTH 3BYyKa B KBapile. Hanbosee 4acTo ykasbiBaeTcsi CKOpOCTh 3ByKa v = 5720 m/c

f — yacrora okrtaBsbl. /151 paccMaTprBaeMoro ciydast

d=v/frt = 5720/7157286,4 = 0,011576 m wm 1,1576 cm

Jlanee HEOOXOAMMO YUeCThb, UTO UCTIONB30BaIach 18 OKTaBa, cieoBaTeIbHO aMILTUTY/Ia Pe30-

HaHCa YMEHBIIINJIACh B 218 = 262144 pasa.
Haxonum ko3duumenT ycunenus B pe3oHaHce. [ 3Toro geauM J0OPOTHOCTh YKCTOTO

KBaplia B 107 Ha MOJTyYEHHOE 3HaueHHe KOo3((pUIMEHTa MO OKTaBaM, Te A 18 OKTaBHI 218 =
262144 pa3za.
B pe3yabrare, k03(p(ulueHT yCHJIeHHsI B Pe30HAHCE PaBeH:

107/2"8 = 107/262144 = 38,15

[Tony4yeHnslii KO3(PUIMEHT yCWJIEHUSI HU3KOYACTOTHOIO NUKA B pe3oHaHce B 38,15 pasza
J0CTaTOYEH JIJISl TIOJyYeHUs] aMIUTUTY/IBI B THICSYM MUKPOBOJIBT, YTO HEOOXOUMO JIJIsI peajn3a-
MU J1eJIbTa-pUTMA.

Cayqaaii 2. Yacrora 1,8 I'

Yacrotsl oktaB. 1,8I'm — 3,6 I'm (2 okraBa) — 7,2I'm (3 okraBa) — 14,4 (4 okrtaBa) —
28,8 I'r (5 okrtaBa) —57,6I11 (6 oktaBa) —115,2T11 (7 oktaBa) — 230,4 I'ty (8 okraBa) — 460,8 I'1y
(9 oktaBa) — 921,6 I't (10 okraBa) — 1843,2 'y (11 okraBa) — 3686,4 (12 okTaBa) — 7372,8 ['i1
(13 okraBa) — 14745,6 I'i (14 oktaBa) — 29491,2 I't (15 okraBa) —58982.,4 'y (16 okraBa) —
117964,8 (17 okraBa)

NMunamMeTp 4UCTOro Kpucramia ksapua. d=v/frr = 5720/x117964,8 = 0,015650 M niam
1,5565 cm

KoadpuiueHT ycrneHrst aMIuidTyisl B pe3oHaHCe

107217 = 1077131072 = 76,29

[MonyduenHslit KO3(PUIMEHT yCUJIEHUSI HU3KOYACTOTHOTO MUKA B pe3oHaHce B 76,29 pasza
TaKke JOCTaTOYEH ISl MOTy4YeHU sl aMILTUTYAbl B THICAYN MUKPOBOJIBT, YTO HEOOXOUMO /1JIsI pea-
Jn3anuu JeJjbTa-puTMa.

Pesrome.
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1151 peanu3anyu AeibTa-puTMa TOJIOBHOTO MO3Ta, IIPH KOTOPOM YeJIOBeK BIaJaeT B IIyOo-
KW COH, B MOJIHYIO peJIaKcalliio, MOJHOe MOrpyKeHne B MeJUTAlHI0 WJIH TPaHC, a opra-
HU3M MEPECTPANBACTCA, HGO6XO,I[I/IMBI ABa OCHOBHBIX YCJIOBUA: 4aCTOTA JOJIZKHA 6LIT]:» B JUAIIa3oHe
ot 0,3 no 4 I't, a ammumutyga 6omnee 1000 mxB.

2.BeinoTHEHWe YCJIOBUM BO3MOKHBI TIPU pean3alldd OTPOMHBIX PE30HATOPHBIX O0OBEMOB
C JIMHEeWHBIMU pa3MepaMu ISl BO3IYITHOro rpoctpancTBa 6omnee S0 — 100 meTpos.

3. BoinonHeHue ycloBUI BO3MOXKHBI NIPU PeaTU3alld MaJIbIX PE30HATOPHBIX 0OBEMOB KpH-
CTaJla KBaplia B BaJXKpe WM B PydyKe KOJOKOIbuMKa. OJHAKO TPU STOM pacyeT MPOU3BOAUTCS
Ha TAapMOHHMKHW W OKTaBbI, ITPU KOTOPLIX aMIUIMTyda MaJacT, MPOINOPLMOHAJILHO ABYM B CTCIICHU
HOMepa OKTaBbl. [loaTomy assi mocTwkeHHs] TpeOyeMOoN aMIUIMTYAbl HEOOXOAMMO HCIONb30BATh

YUCTHIN KBapll, TOOPOTHOCTh KOTOPOTO COCTABJISIET 107.

4.PeanbHO 3a(pMKCUpPOBaHA BaJIXKpa U KOJIOKOJIBYMK B pyKax (WM Ha KOJeHsX) XaMOo-IaMbl
Htursnosa.

OpnHako, eCTh H CKPBITOE IPUMEHEHHE, 0 KOTOPOM BCJIyX He ToBopAT. [louemy Xam60-
Jama THraJioB BeJieJ pacKonarh BaIKPY M KOJOKOJBLYHK OT NiepBoro Xamoo-aamsl 3asiea’?
Jleno B TOM, YTO OHU HACTOsAIIUE, OT JPeBHHUX HUBHJIU3anmii. Kpome Toro, oueHb BeposTHO,
YTO OHH COAep:Kaju KpucTasi. Kpucramn MoxeT cogepkaTbcs, Kak B BaJUKpe, TaK U B pyUKe
KOJIOKOJILUHMKA.

Takum 06pa3omM, MOKHO c(hOPMYJIHMPOBATH MBICJIb 0 KOMILJIEKCHOM YaCTOTHOM ONTH-
MaJbHOM 3BYKOBOM BO3/1€iiCTBHH, NPHAYMAHHbLIM HEeHM3BECTHBLIMH JPEeBHHMH cO3jaTe-
Jsimu. B nporiecce uccnenosanmii asropoM, Asiekcanipom MaraniieBbiM, [41] Ob10 OKa3aHa CBSI3b
c aprepaktamu MeKCUKH, Ha KOTOPBIX N300paxeHsl puitiebiibl 1 HJIO, To MOKHO TOBOPUTH O TeX-
HOJIOTUSIX JPEBHUX LIMBUJIN3ALIMK.
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IIpumenenne 0co00ii popMbI IIJIEMOB H KOPOH
C YTOJIIEeHUsIMHY Ha MaKYyIIKe [1Jisl pe30HUPOBAHMS
Ha onpejeJIeHHbIX YacTOTaX U NPU/JAHMs CUJI U BO3MOKHOCTEN

ABTOp 3TO¥ KHHUI'H MOAPOOHO MCCIIeNOBAI IPEBHUE KaJIeH1apy pa3HbIX CTpaH, cM. KHUrH [11,
12, 13]. B auteparype NuuIyT 0 NpUOpPUTETE APEBHETO KaJIeHAapsl CBOEH CTpaHbl. DTO BCTPEUaeTcs
4acTo. ABTOP B CBOMX KHHIax TMOKa3aJl, YTO CYIIECTBOBAJ €AMHBIX TEXHOJOTUYECKUI IIEHTP ApPeB-
Hel [MBWIM3AllUY, OTKY/a 10 Bcell 3eMJie pacipoCTpaHWIMCh HOBIIecTBa. PaccMoTpeHHast tema
BJUSIHUSI 0CO0O0T0 IIJIeMa U CBSI3H ¢ BLIOpaHHOI (hopMoii 1 pa3MepoM HIUTa, 00ecneunBa-
olye 0NO0JHUTeIbHbIe MOIHEeIe CHJIbI BONHAM, TaK:Ke MOKHO OTHECTH K T€XHOJIO-
rHYecKuM JIOCTUKeHUSIM HeM3BEeCTHOH HaM JIpeBHel IMBUIN3AINN .

Kak 3tu TexHonornu ObUTM BHEIpeHB! B apMuio Asiekcanapa MakenoHckoro? OdeHb mpocTo.
AJlekcanip He CUJTbHO IIEPEMOHUIICS C POJICTBEHHUKAMHU U HE CITyIIAaJI X MHEHUE, HO P eKJIOHSLICS
’KpenaM M BHUMAaTeJbHO BIUTHIBAJ UX MHeHHe. DTOT (DakT OOIIEeHHUs CO KpelaMu UCTopuye-
CKM MOATBEPXKIEH. A KTO TaKHe Kpelbl? DTO sipKHe MPONOBEAHNUKY 3HAHUIA CTAPUHbI WU APEBHUX
3HAHUH, B TOM YKCJIE OT IPEBHUX IIMBUIM3ALNIA. BOT BaM U CBsI3b. MaKeIOHCKUH YUUJICS Y BEJTUKOTO
dunocoda Apucrorens. He oH i mocoBeToBan emy oOmiaThbest co xkperiamu? Takoro ¢akta aBTop
B JIUTEpAType He BCTPETHII, HO MOXKET BBICKA3aTh JAOTAKY 110 STOMY IOBOLY.

ABTOp B cBOel KHUre [26] o Bolicke Asekcanipa MakeqoHCKOro, a Takke B CBOer KHure [27]
o (papaonax Erunra, nmokasa, 4To IIapyK WM YTOJIIIEHHE Ha MaKyIIKe IJleMa BOMHOB M B KOPOHAX
(papaoHOB He cityyaiiHoe, a ITpeJHa3HAuYEHO 1Sl HACTPOUKM Ha BaKHYIO KM3HEHHYIO YaCTOTY C LIEJIbIO
NPHUAAHNAS] CUJIbI U IOTOJHUTEJLHBIX BO3MOKHOCTEl Mo ynpasJjeHusi cuioii mpican. Ilpu-
YyeM, 3TH BO3MOKHOCTH NPHIILIN HA HANIYy IUVIAHETY ¢ APYruX IVIaHeT, H OKYTaHbI TallHOM.

N3yyas apredakThl pa3HBIX CTPaH, aBTOPY YAAJIOCh HANTH MEPBOUCTOYHUK TAKMX HEOOBIYHBIX
(hopM KOPOH U I1IJIEMOB C yTONIIEHUSIMH Ha MakyIke. VICTOKY WK «KOpHW» OYeHb TITyOOKHUe, Uay-
IIMe OT HEM3BECTHBIX [IMBMIIM3AIMI M Jake, BOBMOXKHO, Ha IPYTHX IJIaHeTax. ABTOpP COCTaBUII Tad-
JIMYKY CpaBHEHUS (popM ILJIEMOB U KOPOH — puc. 136 u puc. 137.

282



A. MaraHues. <<HCI/IXOTpOHI/H\'a — YIIpaBJI€HUE CO3HAHNEM, CPABHCHUEC C TEXHOJIOTUAMU JPEBHUX HHBHHHS&HHﬁ>>

Puc. 136

Puc. 136. CpaBHenue ¢opm 1171IeMOB U KOPOH
O603HaUeHMS:
1 — u3 apredakta Mekcuku ¢ nputensiamu u HJIO,
2 — u3 apredaxTa b Topo (Mekcuka) ¢ npuiensiiaMu 1 HJ10;
3 — u3 aprecpakra Mekcuku ¢ npuensuamu u HIIO;
4 — u3 apredpakta Unauu;
5 — u3 apredaxra Unnum;
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6 — u3 apredakra mymep;
7 —u3 My3ed Erunra;
8 — u3 My3es1 MekcuKy, 1JIeM BOMHA B apMuK AJiekcaHpa Make10HCKOro

Puc. 137

Puc. 137. CpaBHenue 111eMoB

O06o3HaueHus:

1 — u3 apredpakTa MEKCUKHU C MPHUILIEIbIIAMH, PACCEKPEUEHHOTO ITPABUTEILCTBOM;
2 — u3 My3es, 111JIeM BOMHA apMuU AJleKcaHpa MakeJOHCKOro.

T CpaBHEHUS €llE pa3 NOATBEPKJAIOT (PaKT TOro, YTO yJIMHEHHbIE IIJIEeMbI ¢ pacmmpe-
HHEM WU HIapUKOM Ha MaKyllKe M3 apMuH AJiekcaHapa MakeJOHCKOro 3aMMCTBOBaHbI
no cpopme u3 apeBHnx apredakros Erunta, Unann, mrymep . Kpome toro, ects 60see apeBHue
UCTOYHUKU 1o apTedakTam Mekcuku. [IpaButenscTBo Mekcuku paccekperuiio okoio 400 apredak-
TOB ¢ M300paxenusimu npuiesbies 1 HJIO. Beero B Mekcuke Takux apredaktoB okono 20 TeicSd
1 BBIKAIBIBAIOT BCe HOBbIe. KOHEUHO, N3BECTHO U3 y(osoruu, 4ro okosao 90% apredakTos 1o Mpu-
1IesbliaM — nojaenbHble. [IpaBuTenbcTBO MEKCUKM PacCeKpeTuiio U NMOATBEPIKAAeT NOJIMHHOCTD
Tosbko 400 apredpakToB U3 20 THICAY U3BECTHBIX. ABTOpP 9TOM KHUTHM MCIOJIB30BaJl OCHOBHBIE pac-
CeKpedyeHHbIe apTepaKThl TPaBUTENILCTBOM Mekcruku. [103ToMy MOXKHO TOBOPHUTH 00 MX KICTUHHOCTH.

Kak He xoTes aBTOp TOW KHUTH, a (DAKTHI BIUSAHUSA IPEBHUX LIMBUIIM3AMI U UX TEXHOJIOTUU
BbUIE3AI0T U BbUIe3aoT. Haia ucropus nonHa TailH Muposaanus. Eciu aBTopy yaaaocTb pacKpbiTh
X0Ts1 Obl MAJIYI0 UX YacTb, TO OH MOXET CUMTaTh ceOsl CYACTIMBBIM YEJIOBEKOM, JOHECIIMM U pac-
KPBIBILIUM TEXHOJIOTMU JPEBHUX LUBUIM3ALIUI.

Kakoe 3T0 mMeer oTHoIeHHe K mncu-texHojgorusim? Camoe npsimoe! Pe3oHaHCHI
B PacHIMPEHHBIX YacTAX HLJIEMOB H KOPOH, IO3BOJISIIOT, BO-IIEPBbIX, HACTPOUTH UX X03s1-
HHA Ha HY’KHYI0 aKTHBHOCTb, I, BO-BTOPBIX, II03BOJISAET H3/1y4aTh HU3KOYACTOTHbIE Pe30-
HAHCHbIE BOJIHbI Ha OKPY’KaIOIIUX U BO3/elicTBOBaTh Ha HUX! BoTr BaMm u mposiBjieHne
IICH-TEXHOJIOTHH, HAylee OT HeM3BeCTHBIX MIPeICTaBUTe el AP eBHIX NMBHIN3aMil H, KaK
nokas3aJju npoepennbie apredaktbl Mekcuknu ¢ H/10 u npuimebaMu, OT HeM3BeCTHBIX
npejcTaBUTeJell APYrux niaHer!
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FakJroueHue

[Ncu-TexHOMOruM MMET KOPHU JPEBHUX MBUIIM3ALIMI 1 Jake erie Oonee TAMHCTBEHHOE IPo-
UCXOXKJICHHE.

B npeBHux mHaumiickux Bepax onmchIBaroTCs Clieqyloliye BUJbI OPYXUsl, BO3AEHCTBYIOIIUE
Ha MCUXHUKY:

— Moxa — opyKue, npuBoJsilee K IoTepe CO3HaAHUSA;

— Maiisixapa — BeJMKas MJUTIO3US;

— Maxamaiis — BeJMKas Marudyeckasi WUTI03Ks UM OpYKHe JIKHU;

- Buabsaaxapa — opy:xue, IpuBo/jsinee B BOCTOPT;

— Buanana — opy:kue, BbI3bIBawllee pacKassHbe;

— Bunujapa — opyxue, BbI3bIBaKIee COHINBOCTD}

— Hanpana — opyxue, BbI3bIBaloOILEe YYBCTBO PaJOCTH, KOTOPOE UCTIONb3YIOT BU/IbSAAXAPHI;

— Hupaies — opyxue, auiaroniee XpadpocTy;

— [IpamBanana — opyxue, HaBOJAIIEEe COH;

— Caymanaca — opy»ue, Bo3/1eliCTBYIOIIlee HA yM;

— CBanana — opy:kue, Horpy:kasoiee B COH.

HapaBne ¢ npessmu co3ganusi OOEBbIX M T'PakJAHCKUX BUMaH JPEBHEHUIIMMH BEIUYECKUMHU
TEKCTaMH [IPUBOAATCS ONMCAHMUs, @ B HEKOTOPBIX CIIydyasiX JAaHbl TEXHOJIOTUM M MHCTPYKIMU MO KC-
TUTyaTaliy U JPYTUX MOIIHBIX BUIIOB OPYKHSI, KOTOpbIEe ObLIM M3BECTHHI MPEKHUM YEJIOBEUECKUM
LUMBUIM3ALMSAM ThICAYM M MWJUIMOHBI JIET Ha3al. MHOrve U3 HUX 3alyCKaJHch B JelicTBHe
TOHKHMH 3BYKOBBIMH BHOPaMsIMH — MH(POPMAIIMOHHBIMU KOJaMH, BO3/IEHCTBYIOIMIMH HA 3J1e-
MEHTBHI, aTOMBl MaTepuasIbHOM Heprur. C MOMOIIIBIO0 MAHTP: 3BYKOBBIX BUOPAIMI MOXHO KaK 3aIty-
CTUTb, TaK M OCTAHOBUTB JIEMCTBUS TOTO WJIM UHOTO OPYKUS

IlepeBoa apeBHeeruneTckux ueporaudoB caejaj aBTop, Ajekcanap MaraHies.
OcHoBHOe n300paxeHue — Ha puc. 15 u puc. 13. Tam Bcero 6 neporingos. ABTOp nepeBes Kax bl
13 Ueporu¢OB U COEJUHUII UX 110 CMBICITY.

OcCHOBHOIl BapHaHT TeKcTa: «BHellHee BO3JEWCTBUE (aKTHBALMS) MPOUCXOOUT 3a CUET
YeJIOBEYECKOro Iyxa (TelernaTuyeckoro M3TydYeHHs Oreparopa), KOTOPOe BBI3BIBAET KOJIeOaHWs
B cTesie (KpucTajuie). DTO MPUBOAUT CTedy (Kpuctayul) B pabotocrocoOHoe coctosiuue. Haumnaer
HaKaIUIMBaThCsl (SHEPrusi) OT COJHLA (COJHEYHOro M3Jy4yeHus ). YCBOEHHE BO3JEHUCTBUs COJHIIA
(COHEYHOTO M3ITy4YeHHs]) JIIOOUT BOAY WIH (TIOAJEePKUBAIOTCS BOASIHBIMH TTOTOKAMHM)».

Bropou BapuaHT Tekcra — Ha puc. 14 u puc. 16: «BHenHee Bo3aenCcTBUE (AaKTUBALIMS) ITPOUC-
XOUT 3a CUET YeJIOBEYECKOro Ayxa (TeJenaTuYecKoro U3JIydeHusl orepaTropa), KOTOpoe BbI3bIBAET
KoJIeOaHus1 B cTenie (KpUcTaiie). DTo MPUBOAUT CTelly (KpUCTall) B pabOTOCIOCOOHOE COCTOSIHUE.
HaunHaet HakanmMBaThCsi (HEPIUsI) OT CoMHIA (COMHEYHOTro m3nydenust). Konebanus mo0saT Bogy
(MM TOJ/IEPKUBAIOTCS BOASIHBIMU ITOTOKAMM)».

ABTOp pacmmgpoBaj TeKCTbl Ha IPEeBHUX eruNeTCKUX NMPaMuMOHAaX.

IIpumep 1, puc. 17. Conepxanue: «Yenosek (ornepatop) CBOUM MOJIEM BO3JIEHCTBYET (aKTH-
BUpYyeT) nupamuy (WM Kpuctamut). Ha nmupamumy Bo3OeHCTBYIOT Jiyuu ¢ Heba (KOCMUYECKOe U3ITy-
yeHne) u nznydenue ConHia, Hanbosee CHUIIbHOE B 3€HUTE.

IIpumep 2, puc. 18. Copepxanue: «J[IBoe mioner (orepaTopbl) CBOMM IIOJEM BO3AEH-
CTBYeT (aKTUBHPYET) JUKe]| C YEeTHIPbMS IUIACTUHAMHU. B CBOIO 04epesib, JKe/l aKTUBHPYET OOJIBIITYIO
nupamuay (um kpucran). Ha nupamuny BosaeiictByer uznyuyenue ConHia, HauOosiee CUIIbHOE
B 3€HUTE».

IIpumep 3, puc. 19. Conepxanue: «YUesnoBek (ornepartop) CBOMM SHEPreTUYECKUM MOJIEM BO3-
AeNCTBYET (AKTUBUPYET) KPUCTAILI WIIM MaTepyal MupamMuisl (Ibe3omaTepual ¢ kBapiem). Ha nupa-
MUy cBepxy BoszeiicTByeT uzinyueHue Connua. Causy CosHua n300paxkeH 3HaK 3aTBOpa, ClieJoBa-

285



A. MaranuesB. «[Icuxot POHUKA — YIIPABJICHUE CO3BHAHUEM, CPABHEHHUE C TEXHOJIOTMAMU OPEBHUX LBWIA3ALIAN»

TEJIbHO, B HY)KHOE BPEMsl, HallpUMeEpP, BEYEPOM M HOUbIO OTKPBIBAETCS JPYrol KaHaisl MOCTYIUIEHUS
SHEPruu, n3 3eMJIH U Yepe3 BOLy. 3a BCEM STUM HEOOXOIMMO 30pKO HaOMIONaTh MU CIIeAUTH (TIOKa-
3aHbI [Ba I71a32)».

IIpumep 4, puc. 20. ConepxaHue: 4yesoBek (orepaTop cjieBa) CBOMM SHEPreTUYECKUM TOJIEM
BO3/IEUCTBYET (aKTMBHUPYET) MOCOX (C KPUCTAUIOM BHYTPH), PACHOJNIOKEHHBbI B pykax bora wim
(papaona. B cBoio oyepesb, STUM MMOCOXOM IMPOU3BOAUTCS AKTUBALIMSI BCEM MUpamMubl (WK ke
Ooipioro kpucrayia). Ha mupamuny cBepxy BosneiictByeT nznydenne ComnHia. HanOormbiee Bo3-
neiictBue, korga Conuie B 3eHute. Huxke ConHila MoKas3aH 3HaK aHXa, SIBJISIOIIUIACS MPU3HAKOM
Onarononyunsi. Takum 06pa3om, onucaHa KU3HeHHast OJIarornoyYHast CUTyalusl ¢ TapMOHMYECKUM
pa3BUTHEM.

IIpumep S, puc. 22. Conepxanue: «CHU3y MOKa3aHbl CyHIECTBA, CBOUM SHEPreTUUECKUM
TOJIEM BO3ZIEHCTBYIOIIME HA KPUCTAILT WIIM Ha IMpaMuIoH. Boiie nuzodpaxkeno ComnHile, Kak UCTOY-
HUK SHEPrUU U KYK — CHMBOJI OOTraTCTBa M CUaCThsl. DHEPrUel MUpaMHIbl C KPUCTAJUIOM YIIPaBJIs-
10TCS1 KOpaO/Iv M JIOKMU.

Camoe MHTEepeCHOE B 9TUX JPEBHEHIINX TECTaX, YTO JABHBIM-/IAaBHO 3HAJIN O TeJienaruye-
CKOM BO03/1eliICTBHH Y€JI0BeYeCKOro AyXa WK, KaK ropsT cervac, 3Hajau 00 U3JTyYeHUH YeloBeKa
WU €ro ayphbl.

HTtak BBIBOJbI, KOTOPbIE CJIeAYIOT U3 Hal/IeHHBbIX CTAPHMHHBIX H300pakeHMil nupa-
MH/IHOHOB:

— repBasi NOJICKAa3Ka: MMPaMU/Ibl U31y4aloT SHEPIHIO;

— BTOpas MOACKa3Ka: MMPaMUbl HAIPaBJIEHHO U3J1y4aloT SHEPIUIO;

— TpeTbs NOAICKa3Ka: MMPaMHAbl YCHJIHMBAIOT MBICJIH YeJ0BeKa U NepelaloT UX Ha paccTo-
SIHUE,;

— yeTBepTas MOJACKa3Ka: Ha MaKyIlIKe YCTAHABJIUBAJINUCH KPHCTAJLIbI;

— nATas MOJCKa3Ka: SHEPruel MUpaMu]] MOIJIM 3alIUThIBAThCSI KOCMUUECKUE alllaparsl;

— 1ecTas MoAcCKa3Ka: SHeprusl KOHIEHTPUPOBAIach O OCH MUPAMU/IBI ¥ AMIUIUTY/IA BOJIH YCH-
JIMBaJIach OT OCHOBAHUS K MAKYILIKE;

— ceapMasi ofIcKa3ka: popMa nupamMubl aHAJOTHYHA (pOpMe KPpHCTAJLIA.

3HauyeHHe JpeBHEEernneTcKoro neporiuga «ueaoBedecKni Jyx»

JlpeBHeeruneTckui ueporanug ¢ AByMs pyKaMu, MOAHSTHIMU KBEPXY, pacliigpoBaH JaBHO
yueHbIMU [93]. DTOT Mepormg WM pUCyHOK O3HAYAET «UYEJIOBEUECKUI AyX» WA CO3HAHMUE.

Tenepb 3a1aAMMCsI BOIIPOCOM: «A TOUEMY YEJIOBEUECKUI AyX Y APEBHUX €TUIITSH BbIpakasics
n300pakeHre IByX MOAHATHIX KBEPXY PyK WM M300pakalicsi IByMsl pyKaMH, Kak Obl OTTaJIKUBAIO-
IIIUMU OT ceOs1 B CTOPOHY, BBEPX WM BHU3?» Takux m300pakeHuid Ha apTepakTax OorpoMHOE KOJIH-
YeCTBO, CJIE/I0BATEIbHO, PEUb MOKET UTH O COOBITUH OUEBUIHOM 1 00bIJeHHOM. OTBET TOJILKO OJIUH:
yUeHbIE MUIIYT O TOM, YTO kuTeau ATiantuasl u ['unepdopen oOnagany TeJeKUHE30M U CIIOCOOHO-
CTBIO IIepe/iaBaTh MBICJIHM Ha paccTossHue. ClieoBaTesIbHO, 3TOT UEPONTUG IS KUTENel ATJIaHTH/IbI
u ['unepbopen 03HayaJ nepeaady MbICJIN UJIH MBICJ€HHOI SHEPrUH HA PACCTOsSTHHE.

ABTOp 3TOI KHUTH 00pallaeT BHUMAaHUE YUTATEN el Ha TO, YTO MEPEeBO ITOro uepormda cuie-
JIaH JaBHO M NOJATBEPXKJEH MHOTMMM YYEHbIMU U UcciiefoBatensiMu. OTciofa noayyaercss npsimMast
CBSI3b MEXK/ly PYKamMu U nepegadei Mbicju. Jloruka 3aech rnpocrasi: ueponiug «4eaoBedecKuil
IyX» U300pakeH B BUJIE IBYX MOTHATHIX PYK, CJEIOBATESIHHO B APEBHOCTH PYKH M3IYYaid B TAKOM
TIOJIOKEHUU aypy WM SHEPrHIO.

N300pakennss HA MEKCHKAHCKHUX apTeakTax.

Ilepeuncaum nepeseaeHHbie neporangsbl o puc. 28, puc. 30:

— cumBoI Nel — B KpyXOUKe JiBe TOpbl — OTKyAa NprObUTH. [IpuObUM C TUIAaHETHI C TOpaMU.
Coznanu nupaMu/sL.

Kro npuobLI:
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— cMMBOJ OOJTBIION 1 — GOJBINOE CYIIECTBO WIIM OOJIBIION YeTOBEK, MPUOBIBIINIA C TJIAHETHI
C TOpaMU; U3JTyYalOIMH I TeJleNaTH4eCcKH BO3/1elCTBYIONIUI CBOMM M0JIeM, ClIUpasib | moka-
3bIBAET, YTO 3aKPYTKA MPOUCXOOUT MPOTHB YaCOBOM CTPEJIKH;

— CUMBOJI OOJIBIION 2 — OOJIBITIOE CYIIECTBO, UM OOJIBIIION YeIOBEK, OCTABIIUICS Ha Hallen
TUIaHEeTe, CIMPaJTh 2 MOKAa3bIBaeT, YTO €€ 3aKpyTKa aHAJIOTMYHA, TIPOTHB YaCOBOU CTPEJIKH, ClieJOBa-
TEJIbHO, UCTIONB3YETCs TeJleaThIecKasi SHeprusi, BO3ACHCTBYIOIIAS HA JIIOJIeH TUIAHEeTh, TOKAa3aHHBIX
B HIDKHEN yacTi. CKOJBKO UX MPUOBLIO: BHYTPY UMEETCSl CHMBOJ YHCIEHHOCTH, TI0 PHC. 16 MOKHO
ornpeneauts, uro ux 1000.

Kakue onu u3 ce6s1? Ha kaxaoM OOJBIIIOM CUMBOJIE MMEETCS 10 TPH TOPU3OHTAIBLHbIE Yep-
TOYKH, 3TO TPU €ANHUILIBI. MOXHO MPEATOIOKHTh, YTO MX BBICOTA COCTABISIA 3 JPEBHUE €IMHUIIbI
ucurcrienus, Hanpumep, 3 Oy (1 Oy paseH 1 u 2/3 metpa), uro cocrasiseT 3 x 1 2/3 = 5 meTpos.

Cko0JBbKO OBLI0 MeCTHBIX JIK01€M TPY CTOTIKHOBEHWH WK KOJToHM3auu? CUMBOJ Matbli 1,
CAMBOJI MJIBIHA 2, CHMBOJI MaJIbIA 3, CUMBOJI MaJjblil 4, CAMBOJI MaJIbIA 5, CHMBOJI MaJIBIA 6, CUMBOJI
Mablid 7. Pagom ¢ cumBonom ManeiM 1 crout umcno, noxoxee Ha 10000 (cMm. puc. 16A). BHyTpu
CUMBOJIa OOJIBIIOrO 1 Tak:Ke eCTh CUMBOJI YeJIOBEKA (MaJIblii CHMBOJI) € YKciIoM, TToxoxum Ha 10000.
Kpome Toro, psiagoM ¢ cMMBOJIOM MaJibiM 7 CTOUT ueporiaud B BUje Kpectuka, 31o uucio 10. Ectb
PSIIOM C MaJIbIMU CUMBOJIAMU TIJIOXO BUIHBIE cTepThle neporiudsl uncia 100. Takum obpaszom, duc-
JIGHHOCTh MECTHOT'O KOJIOHU3MPOBAHHOTO HacesieHus1 cocTaisiia 6onee 10000.

OpnHako BepHEMCSI K pacCMOTpPEHHOMY apTedakTy MeKcHKH, MOKa3aHHOMY Ha puc. 27 U puc.
29. I'naBHoOe, 4YTO JJIs1 pacCMAaTPUBAaeMO#l TEMATHKH IO ICH-TEXHOJOTUsIM, 3TO BO3/ei-
CcTBHE NPUOBIBIINX HA 3eMJII0 BoJbINX cylecTs cBOMM NOJieM HA MHPAMU/Ibl 1 MECTHBIX
JKUTeJell.

MsHorue yuensle, Harpumep, darap Keicu, miucanm 0 9KCTPACEHCOPHBIX CIIOCOOHOCTEM, BO3-
MOXHOCTU SICHOBHJCHUS, TeJeNaTHH U Nepefadyd MbICIH HA PaccTOsTHHE KuTeJjeil ATiaH-
Tiabl 1 ['unepoopen.

OnHO U3 caMbIX pacIpOoCTpaHEHHBIX U300paxkeHnid B apTedakrax apeBHero Erumra, 310 pac-
TIOJIOXKEHUE JIBYX JIaIoNIeK OT ceOs1. Tak Kak Mo MHEHMIO YUEHBIX, B IPEBHOCTU KUTEIN ATIaHTHIbI
u [unepbopen oOnagaM SKCTPACEHCOPHBIMU CHOCOOHOCTSIMU, TEJIeTaThe U Tepefadeil MBICTH
Ha PacCTOsTHHE, TO TOT KECT 03HAUYaJ Nepeaady cBoeil MbICJIU U CBOell )KU3HEeHHOH YHep-
iy Ha paccrosiHue. Kak nuiyT ucciaenoBartes, OCTaTKY APeBHUX IUBUIM3aLui u3 ['unepoopen
1 ATtanTuabl nepenuid B Erunier u B Mecornoramuio (1rymepsl).

XapaxTepHblil mpumep u3 apredakroB Erunta npeacrasieH Ha puc. 35.

W3nyueHre 3BYKOBBIX M 3J€KTPOMArHUTHBIX BOJH IPOUCXOOUT OT: KOPOHBI, HEOOJBIION
AHTEHHBI B KOPOHE B BUJIE 3MEH, U OT PYyK.

3nech nokazana [locesienHasi, u3myvaomnias sHeprerndyeckue nons. IlocBsimeHHas cBoum
SHepreTHYeCcKUM I0JieM BO3/elHCTBYeT HA APYrux JIoJAel U Uil aKTUBAIMK PA3IMUHbIX JPEeB-
HUX YCTPOWCTB, TUIA BaJUKPHI, JKea, KpUCTaJlIa, Ke3Ja.

Pe3onancer:

— YABTPa3BYKOBbIE BOJIHBI OT [1OCBSIIIEHHBIX pE30HUPYIOT C 00beMaMH B KOPOHE;

— JIBE TIOJIOBUHKY OOBEMHBIX YacTell KOPOHBI Ha T'OJIOBE MO3BOJISIIOT BO3JEHCTBOBATh OTAEIBHO
Ha JIeBOE M IMPaBOe MOJYIIAPHsI TOJTOBHOTO MO3ra, BHIMOMHSIOMIME pa3Hble (PyHKIMH. MMerommeecs
YCTPOICTBO HACTPOMKU OTHOM U3 MOJIOBUHOK.

Bcero nmerorcs Tpu 00J1acTH N3JIy4eHHI BOJIH: OT PyK, OT 00bEMOB KOPOHBI U OT HEOOJTb-
II0M aHTEHHBI B Bujie 3meu (Ypes).

Eme onua npumep — Ha puc. 36. 1 onsath ke, 371ech crenyeT 00paTUThCs K TEXHOJIOTUSIM IPEB-
HUX IUBWIM3aIMil. B cBoeil kaure [27] aBTop onucall npuMeHeHUe MeTaUIMYecKuX (puryp Ha Kopo-
Hax (papaoHOB.
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Yro mm KTo 3acTaBiisieT ux aenarh 31o? Ha puc. 37 — puc. 39 nokazan dapaon. [Ipex e Bcero,
cleyeT oOpaTuTh BHUMaHKE Ha TIOJIOCKH, UIYIIME OT CUMBOJIA ypesi B BUjie KOOPBI. DTH MOJIOCKH,
KaK XOPOIIIO 3aMETHO U3 puc. 38 UAYT OT KOOPHI BBEPX MO BCEMY KOJIAKY MJIM BBICOKON KOPOHE.

Crenmanuct cpasy ke CKaxeT, 4TO 3TO aHTeHHa, CIyXallas Kak Ajs ImpueMa, Tak M JJis
u3nydeHus. YToObl MOATBEPAUTD 3Ty HMJEI0, TOCMOTPUM Ha M300paskeHHs] KOOphl Ha KOPOHE WJIH
rojioBHOM yoope (papaoHa Ha puc. 37 u puc. 38.

Kak BUIIHO U3 3THX M300pakeHuit, KOOpa WM ypei, UMeeT XBOCT B BUJIE HECKOJIBKMX BUTKOB
U Janee uaet Beepx 1o kopoHe. C TeXHHYeCKOW TOUYKH 3PeHHsI BCe 3TO MOKHO 00BSICHUTH
cJIeIyIOIIMMH CBOIiCTBaMu:

— HarpaBJieHue MOP/bI KOOPHI BIiepe] Iepesi KOPOHOH JaeT BO3MOKHOCTb U3JTyUEHHUIO BIiepe]
Y TIpHEMY BOJIH CO BCEX CTOPOH B 00JIaCTb KOPOHBI;

— HAJIMYME HECKOJIBKUX BUTKOB — 9TO HUUTO MHOE, KaK KaTyIIKa MHAYKTUBHOCTH, CIIOCOOCTBY-
foI1asi KOHLIIEHTPAIMX BOJIH M YyBCTBUTEJIBHOMY ITPUEMY OT TOJIOBBI M YCUJIGHHOM Tiepeaur BIiepe/;

— U3MEHEeHMe JaMeTpa HaBUBKH B BU/IE CIMPAITH CIIOCOOCTBYET YJIABIMBAHUIO 3BYKOBBIX BOJIH
B OIPE/ICIEHHOM /IMAlNa3oHe;

— IPOJOJIKEHHUE Tesla 3MEeH BBEPX, K MaKyIIIKe KOPOHBI, YTO aHAJIOTUYHO MPOJOIKEHHUIO TPO-
BOJIa BBEPX 0 KOPOHE, HU YTO MHOE, KaK BO3MOKHOCTh OXBaTa BCEW BBICOTHI KOPOHBI, 3TO BaXKHO
1151 BBICOKOM (DOPMBI, IO3TOMY BO3HHKAET BO3MOKHOCTH YJIABIMBAHUS BOJTH OT BCEro 00beMa BBICO-
KOU KOPOHBI ¥, HAOOOPOT, BOBMOKHOCTb T€HEPAIMH 3BYKOBBIX BOJIH Ha BCEW BHICOTE KOPOHBI BILUIOTh
70 MapOoOOPa3HON MAKYIIIKH.

Ternepb oOparumcs k apredakty Ha puc. 40. 3nech ABoe hapaoHOB OIU3KO PACTIONIOKEHBI IPYT
K JPYTy, MOXKHO CKa3aTh, HOC K Hocy. O/IHaKo, Ha caMOM JieJie, camasi IJIaBHasl JIeTajlb COBMECTHOTO
B3aUMOJICVICTBUSI — 9TO U3BUJIMCTHIEC 3MeH (Ypeu), TPeACTaBIISIONIe COOON aHTEHHBI Ha KOPOHE. DTU
(bapaoHbl MOTYT HMUYETO HEe TOBOPUTDH, HO HX MOJ€ Yyepe3 3Meil (ypeeB) OT OJJHOr0 NepesaeTcsi
K Apyromy. OHH 001aI0TCS TeJienaTHYecKH.

Ha puc. 44 cuctema nmeet 10NOJIHATENbHbIE J€MEeHTbI: TIOJIOCKH, CBUCAIOIINE BHU3, U pa3-
JBOCHHBIN U3JTydaTelib, HAlPaBJIeHHBIN BBEpX. [10JI0CKH, CBUCAIONHE BHU3, TIOMOTAIOT IIPOU3BOAUTD
MIpUeM U riepesiady B 0OJIacTH TOJIOBBI M JIMIA, a pa3IBOCHHbIN M3JTy4aresib, HalpaBJICHHBI BBEPX, —
B oOnactu KopoHbl. Kpome Toro, ero popma HalmoMrHaeT KaMepTOH, M OH MOXET CITYKHUTb JIJIsl TOY-
HOW 4aCTOTHOW HACTPOMKY Ha OIpPEJEIeHHYIO YaCTOTY M €€ TAPMOHUKH.

st papaonoB Hikuaero Erunra xapakTepHbIM SIBISIETCS TIPYKUHKA B BUZIE YJIUTKH, UITYIIAsI
BBEPX OT KOPOHBI — puc. 45 u puc. 46

Pe3romMupys Bce BMecTe, cjie/lyeT OTMETUTh TeXHHYECKoe Ha3HauYeHue CHCTEeMbI, OI10-
sichbIBaIOIIIel roJIOBY U KOPOHY:

— HarmpaBJieHue MOP/bI KOOPBI, WJIH ypesi, BIiepe/l iepe]] KOPOHOM 1aeT BO3MOKHOCTh U3JTyye-
HUIO BIIEPE/1 ¥ IPUEMY BOJIH CO BCEX CTOPOH B 00J1aCTh KOPOHBI;

— aHajornvyHoe HasHayeHue B Hmxknem Erunrte mmen AMVHHBIA BUTOK, HAIOMHHAIOIIAN
3aKPYTKY YJIUTKHU;

— HaJINYME HECKOJIbKUX BUTKOB B TMIEPEAHEN YaCTh — 9TO HUYTO MHOE, KaK KaTyIIKa UHIyKTUB-
HOCTH, CIIOCOOCTBYIOIIAsi KOHLIEHTPAIMX BOJIH U 9yBCTBUTEJIBHOMY IPHEMY OT TOJIOBBI ¥ YCHJIEHHOM
riepesaun Briepe;

— U3MEHEeHMe JaMeTpa HaBUBKH B BU/IE CIMPAITH CIIOCOOCTBYET YJIABIMBAHUIO 3BYKOBBIX BOJIH
B OIPE/ICIEHHOM /IMAlNa3oHe;

— IPOJOJIKEHHUE Tesla 3MEeH BBEPX, K MAKYIIIKe KOPOHBI, YTO aHAJIOTUYHO MPOJOIKEHHUIO TPO-
BOJIa BBEPX 0 KOPOHE, HU YTO MHOE, KaK BO3MOKHOCTh OXBaTa BCEW BBICOTHI KOPOHBI, 3TO BaXKHO
1151 BBICOKOM (DOPMBI, IO3TOMY BO3HHKAET BO3MOKHOCTH YJIABIMBAHUS BOJTH OT BCEro 00beMa BBICO-
KOU KOPOHBI ¥, HAOOOPOT, BOBMOKHOCTb TE€HEPAIMH 3BYKOBBIX BOJIH Ha BCEW BHICOTE KOPOHBI BILUIOTh
70 MapoOoOpa3HON MAKYIIIKH;
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— JIOTIOJIHUTENbHbIE TIOJIOCKM, CBUCAIONIME BHU3, M Pa3[ABOEHHAs TMOJIOCAa, YCTpeMJICHHAs
BBEpPX, CIYXKWIM Kak JJIsl YaCTOTHOW HACTPOMKH, TaKk W IJIsl TpHMeMa U Tepeadd BOJH; YacToT-
Hasl HACTPOMKA 3aKJII0YasIach B CJBIIIMMOM IPOMKOM 3BYKOBOM TYIEHHUU IIPU PE30HAHCE OCHOBHOM
OKTaBbl U HEMHOTO THIIIE HA TAPMOHHUKAX.

[Tpumep TenenaTtiy, OCHOBaHHBIM KaK Ha U3TyUYEHUU COOCTBEHHOT'O TIOJISI Yepes JI/IONIKH, TaK
Y Yepe3 aHTeHHBI B BUJIE 3MEil Ha KOPOHE, MOKa3aHbl Ha puc. 47.

[Tpumep 1BYXCTOPOHHETO BO3JEUCTBUS MIOKA3aH Ha pucC. 32, a IpUMep M0JIsi MHOTHX JKUTEJIeH —
Ha puc. 49. Bce 911 XuTeNM MPOTSHYIIM PYKU KBEPXY U MEPEIAloT CBOI0 HEOOJIBIITYI0 SHEPIUI0, KOTO-
pasi ciiuBaeTcsi B 00IIIyI0, CYMMAapHYIO SHEPIHI0 3HAUYUTEIbHOU CHJTHL.

Pyku B npeBHeM Erurnte sBISIOTCS Kak MepefaTdukoM SHEPTUH, TaK M OPraHOM IpHUeMa SHep-
ruu. Ha puc. 50 uzoGpaxensl qBoe apaoHoB, mpoTsHyBime pyku K ComnHity. OHU MPUHUMAIOT
sHepruio Conniia. Kpome Toro, pyku oxBaThIBaIoT M jkyKa ckapadesi. OHu, Kak Oy[ITo nepeaaioT 1 eMy
sHepruio. JKyk ckapaGeil — 3T0 cCUMBOJ ynauu ¥ Bo3poxkjeHus. CreioBatesibHO, JBOe (papaoHOB,
npuHsB sHepruio or CojHIla, NepefaloT e€ HOBOM XU3HU. I erunTsH KyK cKapadei CTal CMMBO-
JIOM TIepepOoXIeHNs1, Hauasla KaYeCTBEHHO HOBOH KHU3HHU.

Atnanronoru u yoJjaora MHOTO MHUIIYT O TOM, YTo B ATnaHtuze u ['mnepbopee odmaJuch
TeJienaTuen.

ABTOp TpelcTaBiseT HECKOIbKO apTedakToB apeBHero Erumra, rae oObIrpbiBaeTcst ujaest
TeJlenaTHH Yepe3 BJIHMsIHHE PYK U Yepe3 BJNsSIHHE Ke3J0B.

Crnenyer OTMETUTh, YTO PYKH SIBJSIFOTCSI JHIIb YacThbI0 BCeil CHCTEMBbI TeJeNaTHI.
[MocMoTprM BHUMATENBHO Ha puc. 52, re aBa (hapaoHsl HAPABIISIOT APYT K Apyry pyku. Ha camom
1ene, y HUX eCTb HeMaJlo JPYruX JEeMEHTOB Mepeiaud 3ByKOBBIX BOJH, & UMEHHO: PE30OHUPYIOIIHUIA
Imap — KOpOHa, yper 1 UaieMbl, KaKk IpUeMO-TiepeJaTIUKH.

Ecnu nocmoTpeTs BHMMaTeIbHO Ha aptedakTsl U (ppecka apeBHero Erunta, apesnein Mnaun
U y LIyMep, TO Cpa3y MOXKHO 3aMETUTh MAaCCOBOE MCIOIb30BAHUE BCEBO3MOKHBIX MTPUCTIOCOOICHUI:

— JK€3JI0B Pa3HOW KOHCTPYKIIUU;

— aHXOB;

— JDKEJIOB,

— BaJUKPBI U 1.

ABTOp OAPOOHO pacCMOTPENT 3TH MPUCTIOCOOICHUsI B CBOMX KHUTaX: [27, 28].

Hcnoab30BaHne 3THX NPHCHOCOOJeHHII MO3BOJSI0 yCHIHTh 3 PeKT nmepegaun
MbIcJiell 1 coOcTBeHOI 3Hepruu. [Iprucuem, 3TOT mporecc ABYXCTOPOHHMM: KaK JIsl TIepeaayy,
Tak U 715 IpUeMa. DTO O3HAYAET, YTO yCUIMBasIach 3(PEeKTUBHOCTD Nepeaund U 3(pGeKTUBHOCTD
MpyUeMa MbICJIEH U SHEPTrUH UIMBUIYYyMa.

[epBblii npumep — Ha puc. 54. 3nech aHX HACaXeH Ha Xke3N — ya3. AHX MpeJCTaBiIseT coOoi
KOJIBIIO Y CTE€PKEeHb C MONEPEeYHON MepeKJIaUuHOM.

Bo3Mo:kHOCTH coeJHEHUSI JKe3J1a H aHxa:

— SHeprus, MocTynaemMas ot xpera uwin gpapaoHa, wi [ToCBSIIEHHOro, KOHIIEHTPUPOBAJIACH
(YBEIMUYMBAJIACH TIO AMIUTUTY/IE) B ONPEeJIEHHOM JIMANa30He 32 CYeT PE30HAHCHBIX CBOMCTB KOJBIIA,
T.€. B ONPE/IeJIEHHOM JIMaNa3oHe YacToT; lajiee YCUIEHHOW aMITIMTY/IbI ObLJIO TOCTATOYHO JOS1 AKTH-
BallUM Ke3J1a WX IPYTrOro MpUcrocoOIeHus»

— oOpaTHOE BO3ZIEHCTBHE: SHEPIUsl YeIOBEKa, YCUJIEHHAasl Ke3JIoM U elre Oosiee yCHIIeHHAs
B OIpEeIeJIEHHOM PE30HAHCHOM JIMara3oHe, OlpeJessseMoro JUaMeTpoM KOJIblia aHXa, BO3/IEHCTBYET
Ha coOeceTHNKAa WM TIPOCTO PsiIOM HAXOASIIErocsl.

WutepecHoit sipasiercst popMa KOPOHBI € IBYMSI YAJTMHEHHBIMH Kosmakamu: puc 86. Criemyert
OTMETHTh OYE€Hb BaKHBIA MOMEHT: 9TH JiBe (POPMBI pACIOJIarajfch He OIMH 32 JIPYTHM €CJT CMOTPETh
BIlepe/], a MapaJulesibHO Ha TosoBe. [IpuHIMNManbHas pa3HUIIA COCTOMT B TOM, YTO MPH TAaKOM pac-
TOJIO’KEHUH OJJHa (pOpMa OXBATHIBAET JIEBOE IMOJTyIlIapye FOJIOBHOIO MO3ra a BTopas (popma — rnpaBoe
Hojylapue.
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Ha pucyHkax mokaszaHsl clly4yau nepefaudl SHEpruyl CUASIINX Yepe3 aHTeHHBI-yper U JI0TOJI-
HUTEJIBHO — Yepe3 aHXH.

HarnsanHas cutyanus nokasaHna Ha puc. 57. 31ech cpa3y TpH crioco0a OOIIeHHs:

— Yepe3 aHTEeHHBI, Y JIEBOTO (hapaoHa — yepes3 ypeil, y PaBoro — yepe3 3aBUTOK Ha KOPOHE:

— uepes3 pyKH;

— yepes3 aHX, HaCaKeHHbIN Ha Ke3J — yas.

HarpaieHHBIN aHX HEMOCPEICTBEHHO K HOCY JIEBOTO (papaoHa, CriocoOCTBYET TeJenaTuye-
CKOJl mepeaaun MbicJiei ot paBoro (apaona. Takoe OIM3KOe pacronokeHe aHxa K rojioBe Cro-
COOCTBYET He TOJIBKO Mepe/iaue MbICOeH, HO U BHYIIeHHIO. [1paBblii (hapaoH NbITaeTCsi HABS3ATh CBOIO
MBICJIb JIEBOMY (DapaoHy.

B npeBHux apredakrax u (ppeckax HemMajJo CHMBOJIHYECKHUX H300pakeHuil u cioxetos. Tak,
Ha puc. 61 aHX, OKa3aHHBIN B LIEHTPE CIOKETa, SIBJISIETCS OAHOBPEMEHHO M CHUMBOJIOM YeJIOBEeKa.
Ha Hero ¢ AByX CTOpOH BO3JEUCTBYIOT K€3/1bl Ya3bl. DTU Ke3JIbl C HU)KHEW CTOPOHBI UMEIOT KaMmep-
TOHBI )51 HACTPOUKHU.

B sutepatype ectb MHOro aptreakToB M PUCYHKOB, CBSI3aHHBIX C BO3JEWUCTBHEM Ha KE3JIbl,
IKe/Ibl, BQJUKPBL. DTU YCTPOWCTBA aBTOP MOAPOOHO omucani B cBoux KHurax [27, 28]. Bece onHu Tpe-
Oytor aktuBanuu. Ckaxy Oosbliie, B HACTOsIIIEE BpeMs ellle HUKOMY He YJaJoCh akTUBMPOBATh Bajl-
KpY CHUJION CBOMX MbICHel, a B ATinantuze, [ unepbopee, B apeBHem Erunre, B npeBHern Hnun
U y IIyMep, 3TO JiesiaTh MOIIH. Bee femno B cuiie MBICIH U €€ MTPOHUKAIOIIEH CIOCOOHOCTH, KOTOPBIE
MMEIOT BIOJTHE PeasibHble KOJIMYECTBEHHbIE BEJIMUMHBI 110 YaCTOTE M aMIUTUTY/IE CUTHAJIOB.

Ha puc. 62 noka3zana aktuBauus axeaa AByMsi [IoCBAIIIEHHBIMU CHUJION CBOET0 COOCTBEHHOTO
T0JIs1, U3JTy4aeMoro yepe3 pyku. JIaIoKu 3THUX JIBYX MOCBAIIEHHBIX HAITPABJIEHBI B CTOPOHY [IKea.

[pexacraBuTeny APEeBHUX LMBIIM3ALMI JTOOWIN AaBaTh HaM, OyAyIIUM TOKOJEHUSIM MOJ-
CKAa3KH B BUJE 3araJiok 1 B BUJE MPOsBJIEHNs cMMBOIM3Ma. Tak, Ha puc. 63 MoKa3zaHa aKTHBAIHs
IpKeJa C YeThIpbMS IJIACTMHAMM CJIEBA C MCIIOJIb30BAaHUEM aHXa, a CIIpaBa — C UCTOJIb30BAHUEM Ke3Ja
yaza. DTOT ke3J1 CHA3Y UMEET KaMEPTOH JIJIs YaCTOTHOM HACTPOUKU. CUMBOJIU3M 37I€Ch 3aKJI0UAETCS
B TOM, UTO IIEHTpaJIbHasl (purypa sIBIsieTCsS aHAJIOTOM YesIoBeKa

Ha puc. 66 aktuBanus mxena mpoucxXomuT (hapaoHOM, CUASIIIAM Ha Kpecje U HMeHIIM
YCHJINTENb MBICJAH. DTOT (papaoH MOCHUIAET CBOM CHUTHAN Yepe3 pyKH, HO STOT CHTHaj YCHIIEH
10 aMIUTUTYZIE 32 CYeT TPOHHOro ycunutens. Takum o6pazom, Bo3MokHa 3(p(DEeKTUBHAST aKTUBAIIUS.
Ho u 31ech He o6omuIoch 0e3 NpuHIUNA cuMBoOJN3Ma. Cam kel N300pakeH Ha MECTE TOJIOBbI
yesioBeka. To, 4To 31ech UesloBeK, MOATBEPKIAETCS HATMUYMEM KOPOHBI U PYK.

Ko ke Bce 310 n300p&a? OTBET TOUHO TaKOH ke, KaK U ISl YyJa CBeTa B BU/E MUPAMU/IbI
Xeorica B Erunte. U300peJin 3Ty nupamMu/1y He erUNTsIHE, a PeACTaBUTEH IpeBHel nBH-
Juzanuu! B ocHoBaHMM nrpamMubl Xeorca HallIeHbl OCTaTKH JIPYroi, Oosee IpeBHeW MpaMu/Ibl.
Ele ofHO noaTBepiki€HUE ITOI MMIIOTE3bl MOKHO YBUIETh Ha puc. 67. 3/1eCh MOKa3aH HACKAJIbHBIN
PUCYHOK, KoTopomy Oosiee 10 Tricsia siet. B kpykouke obBeseHa Bamxkpa. OnHako Oonee uHTepec-
HBII CIOKET [JaH C JIEBOM CTOPOHBI 9TOTO HACKATBHOTO PHCYHKA. 3/1€Ch MOKA3aHO CYIIECTBO, PSAOM
C KOTOPBIM CJIeBa ¥ BHU3Y M300pakeHbl BaJKpbl. TakiMM 00pa3oM, IPeICTaBUTENH IPEBHUX [TUBHJIH-
3a1uid, KOTOpeIM Oosee 10 ThIcSY JIeT, BiIaear UCKYCCTBOM YIIPaBJIEHHS BaJKPOH, CIIeOBATEBHO,
yMeJU €€ U aKTUBUPOBATH !

Bo3aeiicTBHe MBICJAH HA MacChl JIOJAeH C IebI0 YIPaBICHUsI UMH, TaKKe OTHOCHIIOCH
K npeporaruse ¢papaoHoB. K 3ToMy BO3/1€ICTBHIO OTHOCATCS:

— CJIyYau YCHJICHHOTO BO3JIEHCTBHS OT (papaoHa, KOrJa Ha Ke3Jie JIOMOTHUTEIBbHO YCTaHABIU-
BaJICS aHX;

— NpUMeHeHUe TPOHHBIX YCHJIHNTeJIeil MbICJIH,

— YKa3aHbl MOJCKA3KH MPeICTABUTENEH IpeBHEN IUBIIM3ALIMH 110 IPUMEHEHHIO JOTIOTHUATE -
HBIX JIEMEHTOB [JIs1 YCUJICHHS MBICJIEH U TIEpeiaud UX Ha PacCTOsSIHUE, KpOMe TPOHHOTO YCHIIUTENS,
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3TO ellle TIOKa3aHHbIe CBEPXY JKe, el OOUH aHX, ellle OMH ya3 U Jaxe M3JIydeHHe MUPaMUIbI
B BUJIE TPEYTOJIbHUKA C BHYTPEHHUM BBICTYIIOM;

— TPOHHBIA YCHIIUTENIb MBICIU U TPyOKa 0OpaTHOM CBSI3M 0OBEMHOW KOPOHBI (papaoHa ¢ ycu-
JIATETIEM;

— JIOTIOJTHUTEJTLHO UCTIONB3YeMbIi YCHUIIUTEIb, MOX0XKUI Ha IIBETOK JIOTOCA WA Ha BOPOHKY;

— TOCJie TPOHHOTO PE30HMPYIOILETO YCTPOMCTBA (papaoH HAmpaBisieT JaAOIIKAMH BOJHBI
Ha (papaoHa, KOTOPHIA M300pax€H B BHJE JKeda, OCHOBAHUS W3 8 30H U ¢ 0ObEMHON KOPOHOI;
MO CYIIECTBY, 3TO TOJCKA3Ka: MBICIU WJIM BOJHBI YCHJIMBAIOTCS €Ile JKEIOM U BO3AEHCTBYIOT
Ha YaKpbl YeJIOBEKa, B JAHHOM CITy4yaeH MOKa3aHo 8 Yakp;

— Ha puc. 136 chenaHa mojackaska B BUjIE JIMHUM Ha TPaHUTE, 3Ta JIMHUS MOKa3bIBaeT, Kak
yCUJIGHHbIE TPOHHBIM YCHJIUTEJIEM MBICIIM M3YYaloTCS U YCHUIIMBAIOTCS Jlajiee ellle aHXaMH, aHXOB
MHOTO: JIBa M300pakeHbI BIIEPEIN U TPH aHXa MOKa3aHbl CO CTOPOHBI CIIUHBI;

— Ha puc. 69 NoKa3aH CIOKET BO3JIEHCTBUS (DapaOHOM HAa MAaCChI JIOIEH; PACHONIOKEHHE PYK
KBEpXY C JIQIONIKaMHU B pa3Hble CTOPOHBI TaKoe ke, Kak nepormud apesHero Erunra, moka3zaHHbBIHI
Ha puC. 25, O3HavaoIMN «4enoBeueckuil 1yx». Kpome Toro, hapaoH cuauT Ha Kpecie ¢ TPOHHBIM
YCUJIUTEJIEM MBICIIEH U ellle MMeeT AOMOJHUTENbHbIe aHXU Ha KakOOW pyKe; BCe BMECTe €O3/4aeT
3¢ (peKTHBHYIO BO3MOKHOCTh PACIPOCTPAHEHHsI CBOMX MbICJIel HA PAacCTOsTHHE U YIIPaB-
JIeHIe MaccaMH JIo/eH.

IIpumep 1. Bo3zpeiictBus Ha kpuctasut ot [locesieHHbIx noka3a Ha puc. 70.

3nech NOKa3aHbl:

— TPOHHBIH YCUIIUTEIb, WY K€ YCHITUTENIh MBICTA B Kpecyie, BHEIITHE TMTOX0X Ha Ba3y, Ha CaMOM
JIeJie ero COCTaB OIMMCaH aBTOPOM;

— cugsmas cieBa IlocBsieHHasi CBOMM YCHJICHHBIM SHEPreTUYEeCKUM TI0JIeM BO3JEHCTBYET
Ha BTOPOTO, CHJIAIIETo ClpaBa, UMEIOIIEro roJIOBHOM yOOp (KOPOHY) B BUJE IIapa, Ha KOTOPOM ITpo-
UCXOJSIT PE30HAHCHI;

— aHX — JIJI51 YaCTOTHOW HACTPOWKU;

— PE30HAHCHBIN Ke3

Pe3onanchr:

— YABTPa3BYKOBbIE BOJIHBI OT [TOCBSIIIEHHBIX PE3OHUPYIOT C 00BEMOM IIapa B KOPOHE;

— YIBTPa3BYKOBbIE BOJTHBI OT [10CBSAIIIIEHHBIX PE3OHMPYIOT C TEOMETPUYECKIM pa3MepaMHu Kpu-
crajia;

— 3BYKOBBIE BOJIHBI OT K€3JIa pE30HUPYIOT HAa TEOMETPUYECKUX pa3Mepax KpUCTala.

IIpumep 2 BozaeiictBus OT [TOCBSAILIEHHOTO HA KPUCTAJLI U Apyrue npeaMeTbl— puc. 71.

3nech NOKa3aHbl:

— TPOHHBIH YCUIIUTEIb, WY K€ YCHITUTENIh MBICTA B Kpecyie, BHEIITHE TMTOX0X Ha Ba3y, Ha CaMOM
JeJIe ero COCTaB OMMCaH aBTOPOM; OH UMEET BHEIIHEe YCTPOMCTBO HACTPOMKYU B BUJE TPEYTOJIbHOW
(bopmbl Ha BepeBOUKE;

— cupsimas [TocBSIIEHHbI yCUIEHHBIM SHEPreTHUECKUM T0JIEM BO3JEHCTBYET Ha KPHUCTAILT
Y Ha JIPYTUX JIOJEH; B TOM YHUCJIE, MOKET BO3JIEICTBOBATh HA MACCy JIIOIEH;

— INocesieHHBIN 3aHUMAJICS MEAUTAIIUEH, B TTPOLIECCE KOTOPOW YBETUYWICS B KOJJIOMHOM
pacTBope opranusma coaep:kanue kapua SiQ; n kaabuura CaCQO3, SBisI0MMXCs The30Ma-
TepHaJaMH Ha KOTOPBIX B Iporiecce Mbe303((peKTa reHepupyercsi yIbTPa3BYK ; BHYTPH opra-
HU3Ma MTPOUCXOIAT PE3OHAHCH B YEPEITHON KOPOOKE U APYTUX MECTax;

— KOJIOKOJIBYMK [Tl aKTHBAITMH PE30HAHCHBIX TPOIIECCOB;

— aHX — JJIs1 YaCTOTHOW HACTPOWKH;

— PE30HAHCHBIN Ke3JI.

Pe3zonancer:

— YABTPa3BYKOBbIE BOJIHBI OT [TOCBSIIIIEHHBIX pE30HUPYIOT C 00bEMaMH B KOPOHE;
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— YIBTPa3BYKOBbIE BOJTHBI OT [10CBSIIIIEHHBIX PE3OHMPYIOT C FEOMETPUYECKIM pa3MepaMHu Kpu-
cTaya;

— 3BYKOBBIE BOJIHBI OT K€3JIa pE30HUPYIOT HAa TEOMETPUYECKUX pa3Mepax KpUCTala.

W3nyueHre 3ByKOBBIX BOJIH ITPOMCXOIUT OT: KOPOHBI, jKe3Jla U HEOOJBIIION aHTEHHBI B KOPOHE
B BUJIE 3MEH.

TpoHHBIA ycHJIUTEIb YBEJINYHBAJ 10 AMILIATYAe HU3KOYACTOTHbIE BOJIHBI, MOCTYyNA-
omue cHu3y. Jlanee ycusieHHbIe BOIHBI BO3IEHCTBOBAJIM HA OPraHM3M U TIOCTYTIATN B BBICOKUE 00b-
eMHbIE KOPOHBI, TJIe BBI3BIBAJIM PE30HAHCHBIE MPOIECCHl TAKOW CHJIBI, YTO C(hOPMUPOBAHHOE I1OJIE
BO3/ICHICTBOBAJIO HAa OKpYKalomux Jionei. Ha puc. 77 nokazaHo, kKak (papaoH, cu/s Ha KpecJe
¢ TPOHHBIM YCHJIUTEJeM, BO3/1eHCTBYeT H3JIy4YeHHeM OT BbICOKOIl KOPOHBI cpa3y Ha Tpex
JIeByIIeK. Y KakJOW U3 HUX Ha TOJIOBE UMEETCsl CBOW MEPCOHAJbHBIA MPUEMHUK. DTO O3HAYaeT,
YTO KaKJasi M3 HUX HACTPAUBAJIach HA BIOJHE ONpeeJIeHHYI0 BOJHY M HCIIOJHSIA UH M-
BUYaJbHYIO BOJI0 (hapaoHa, OTIHYHYIO OT APYrux

Terepp monpoOyem  chOpMYIMPOBaTh MHOTO(DYHKIIMOHAJBHBIE CBOWCTBA TEXHOJIOTHIA
C UCTIONb30BAHUEM BaJIKPbI:

— BHEIIIHEee BO3/IECTBYE 3BYKOBBIMH, B TOM YHCIIE U YJIbTPA3BYKOBBIMU TOJISIMU, HA BaIKPY;

— BOCIIPUMMYMBOCTb Ba/IKPbI HA BO3/IEHCTBIE BHEIIIHUX TIOJIEH;

— YCUJIEHUE BaJ)KPO¥ 3BYKOBBIX TOJIEH;

— ycuJieHHe BaJ:KPou moJieil, mochbLIaeMbIX YeJI0BEKOM (0IepaTopom);

— pe30HaHCHbIe CBOMCTBA M BO30YKIeHHE COOCTBEHHBIX TOJIEH B BAJIKPE;

— nepeaaya moJieii Ha paccTosinie B He00X0UMYIO 00J1aCTh ;

— BO30YyK/IeHhe COOCTBEHHBIX PE30HAHCHBIX YacTOT;

— BO30YK/IeHHE YIbTPa3BYKOBBIX U3TyUCHUN;

— cpopMupoBaHHe JEKTPOMArHUTHBIX MOJ€N;

— BO3HMKHOBEHHE BUXPEBBIX WJIM TOPCHOHHBIX ITOJICH;

— CO3/1aHKe PEKXUMOB pabOTHI, MTPUBOASAIIMX K YMEHBIIICHHUIO Beca B OJIOKAX KJIAIKU;

— CO3/1aHKE PEKUMOB padOTHI, TPUBOASIIMX K TAKAUM BUXPEBBIM (TOPCHOHHBIM) TOJISIM, KOTO-
pble pa3MsAryalT MaTepra;

— CO3[IaHHE PEeKMMOB PaOOThI, IPUBOASIIMM MaTepual KaaKu B MCXOAHOE COCTOSTHHE TOCIIe
pa3MsAryeHusl.

Tenepb aBTOp Mpeasaraer clieayoliee CBOMCTBO U3 0OIIero MHOrO(yHKIIMOHAJIBHOTO MPOSIB-
JeHus. ITO yCHJeHHe BHEIIHHX 3BYKOBBIX BOJIH, B TOM UHCJe yCHJIeHHe MbIcjei. Bnep-
BbIE UJICI0 YCUJIEHHSI MBIC/Iel BhIcKa3asl Binaaumup AmkapayH no TpOHHBIM YCHITUTEISIM B IPEBHEM
Erurre. [Janee sty uneio pa3zsui Anekcanap MataHiieB u chopMyIMpOBaI UIEI0 TPOHHOTO YCHJIH-
Tesis — puc. 82.

Onucanue (PyHKIMOHUPOBAHNUSI TPOHHOI'O YCHJIUTEJIS :

— CHM3Y Ha TPOHHBIN YCHITUTEIh BO3/ICHCTBYIOT HU3KOYACTOTHBIE BOSHBI F1; OHM MOTYT ciieno-
BaTh OT MPHOOsI BOJIH, OT CUJILHOM SHEPreTHKH MECTa, OT CUJIbHON CEHICMUKY C HAJTMUYUEM Pe30HaH-
coB Illymana B 3ByKOBOM Jiuarna3oHe (JeKTpoMarHuTHbIe pe3oHaHchl lllymaHa BBI3BIBAIOT yIIpyrHe
BOJIHBI B 3eMJIe C paBHOW YaCTOTOM); OT MOJISI TUPaMU/L, TiepeaaBaeMoro 4yepe3 BOIHbIE TOTOKH U JIp.;

— B o0nactH a1 TpyOa cy)aercs, 3Ta 00J1acTh aHATIOTHYHAS TUPAMUJIE, CYKUBAIOIIEHCS KBEPXY,
31€Ch MTPOUCXOIUT KOHIIEHTPAIIMsI 3BYKOBOTO TIOJIS, aMILTUTYIA €r0 BO3pacTaeT MPOMOPIMOHAIBHO
OTHOIIICHUIO IMaMETPOB CHU3Y U BBEPXY;

— B 00JIaCTH ap MPOUCXOAUT pacCIIMpPEeHHe TOJIOCH MPOITYCKaHMsI, 3TO O3HAYaeT, YTo 3a CUeT
IUIAaBHOTO YBEJIMYEHHS TMaMeTpa BO3MOKHBI PE30OHAHCHI IIPY COBMAAEHUM OTAENbHBIX YACTOT U UX
rapMOHMK BHEUTHETO IOJIsl C pACYETHBIMU YaCTOTAMH HA Pa3HBIX JUaMeTpax;

— B 00J1aCTH a3 TIPOMCXO/MT COITIACOBAHME C YCTPOWCTBOM, Ha KOTOPOE BO3/ICHCTBYET TPOHHBIN

YCUIIUTEIIb.
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Icu-TeXHOIOrMY CBA3BIBAIOT C BO3/IEMCTBUEM Ha MO3T uejioBeka. Ha camom aerie, Mo3r sIBJIisI-
eTCsl JIMIIb OTHOM U3 HECKOJbKHX YaKP YeJI0BEeKa, HA KOTOPble BO3MOKHO BO3/IeliCTBHE.
B Teopuu ¥ mpakTHKe WOTM TOCTOSTHHO YKa3bIBAIOTCS YaKphl, HA KOTOpPBIE HEOOXOOUMO BO3JIEH-
cTBOBaTh. [Ipy TOM rapMOHMKH BCeraa MEHbIIE TI0 aMIuTuTyae. Yakpbl — 3T0 OCHOBOIIOJIATAIoIIHE,
IJIaBHBIE MECTa B OpraHU3Me, KOTOPIM CBOMCTBEHHBI CTPOTO OIpejie/ieHHbIe (DYHKIIUU, U KOTOPbIS
PEryJIupyloT COCTOSIHUE BCEro opraHu3Ma. Kakjas yakpa usiiydaeT BOJHBI CTPOTO OINpeeSIeHHON
YaCTOTHI B Mpeesax:

—or 432 'y o 768 ' — puc. 112,

—ot 285 I'y 1o 852 ' — puc. 87,

— ot 396 1o 852 I'i1 — puc. 90.

UeM BBIIIIE PACHIONOKEHUE YaKPHI B OpraHU3Me, TeM OOJIbIIe €€ YacToTa.

['maBHOE, 3TO ABYCTOpPOHHEE BO3JCHCTBHE. DTO O3HAYAET, YTO MOXKHO WU3BHE BO3JICHICTBOBAThH
HA YaKpy C YacTOTOW, COOTBETCTBYIOIIEH €€ MOJI0KEHUI0, TOTAA MPOU30MIET BO3CHCTBUE HA CTPOTO
orpeziesieHHble opranbl. OOpaTHOE NENCTBUE — U3ITyYeHHEe YaKpbl. 3HAHUSI O CJIABSHCKOM cUcTeMe
Yakp neperaBaich U3 TIOKOJICHUs B TIOKOJIEHUE CHaYaia TOMbKO [TOCBAIMEHHBIMU, OBLTH CaKpasib-
HBIMU, 3aIIH()POBAHHBIME H CKPBITHIMH B MH(ax 1 00pa3zax, TO eCTh paHee ITH 3HAHWUS ObUTU
9K30TeprUeCKUMU. Yakpbl (hOPMUPYIOT KOOPAWHUPYIOIIYIO CeTh, KOTOPasl YIPABJISET CIOKHEHUIIen
CHCTeMOM, 00beJUHSAImEeR pa3yM H TeJio. OT WHCTUHKTOB JIO CO3HATENIBHO CIUTAHWPOBAHHBIX
CTpaTeruii, OT SMOIMIA 10 IPOU3BEICHUI NCKYCCTBA — BCE 3TO 3aBUCUT OT YaKp, BEIYIIUX IIPOTrpaMM,
KOTOpBIE HATIPABJIAIOT HAITYy XW3Hb, TIOOOBb, 00YUeHHE U BJOXHOBEHHE.

Ntak, paccMOTpUM yCcpeHEHHbIE 3HAYEHNSI YACTOThI YaKPhI.

Yakpa Haj roaosoii, Crown — 768; 852; 963; 972; 863; 864; 963 I'11, eiie ykazaHbl rapMo-
HUKH U Mofbl: 243, 486, 108; 216; 432; 216; 432; 240 I'u. Cpeanee 3HaYeHME MO TJIABHOW YacToOTe
(1 rapmonuke) — 892 I'i.

Yakpa Ha a0y, me:xay oposeit, 3-it r1a3, 3 Eye — 720; 741; 741; 864; 576; 1155 ' emie
yKa3aHbl TApMOHUKU U Mofbl — 144; 216; 288; 432; 144; 268 T'. CpeaHee 3HavYeHue MO TJIaBHOM
yacrote (1 rapmonuke) — 799 I'u.

Yakpa Ha ropJie, me:kay VI u VII meitnbimun nozsonkamu, Throat — 672; 741; 639; 639;
768; 729; 768; 852; 639 I'ny, eme yka3blBalOT rapMOHUKU U Mofbl: 192; 192; 384; 384; 192; 384;
159T'u. Cpennee 3HaueHue 1o riaBHOM yactore — 716 I'm.

Yakpa B cepaeunom ciuierennu, Heart — 639; 624; 528; 528; 729; 512; 639 I'u. Emig yka-
3bIBAIOTCS] TAPMOHUKHY U Mojibl: 182; 256; 364 T'i. CpenHee 3HaueHue 1o riaBHoM vyactote (1 rapmo-
Huke) — 600 I'o.

Yakpa B COJHEUYHOM CILIETEHHH, Me:Kay 2 B 3 no3BOHKamu, Solar Plexus — 528; 528;
417; 417; 648; 726; 528; 728 I'u. Eme yka3piBalorcst rapMOHUKU U Mofbl: 162; 324; 181; 364; 182;
364 I'u. Cpeanee 3HayeHue 10 I71aBHON yacTtoTe (1 rapmonuke) — 565 I'u.

Yakpa Mexk/1y BepXHIM KpaeM JIOO0BOH KOCTH U mynkoM, Sacral — 417; 480; 396; 396;
288;305;303;417;396 I'l. Em€ ykasbiBatoTcsi rapMOHUKY U MOfbl: 1445 152;198; 1212 I'u. Cpeanee
3Ha4YeHMe 1o raBHon vactote (1 rapmonuke) — 377,5 I'u.

Yakpa B NpOMe:KHOCTH, B HaUYaJIe MOJOBBIX Opranos, Root — 396; 432; 285; 285; 256;
229;228;396; 285 I'ni. Emg ykaszpiBaiorcst rapMOHUKHY U Mofibl: 128;512; 114;457;456;912; 142 T,
Cpennee 3HaueHue 1o miaBHoi yacrore (1 rapmonuke) — 310 I,

Teneppr paccMOTpUM, KaK MPeCTABISIN Yakpbl B apTedakrax ApeBHero Erunra.
Ha pucynkax 55 u puc. 56 Obi yka3zaHbl 22 4akpbl YeJI0BEeKa, KOTOPbIe YKa3bIBAIUChH B apTedhak-
Tax gpeBHero Erunra. B coBpeMeHHOM Mupe OTpax)aloT MeHbllee yucio yakp — ot 6 go 11. Ha puc.
53 nokazanbl 9 yakp no jureparype [134]. Ha puc. 58 nokaszanust 11 yakp no jmreparype [135],
Ha puc. 59 — 6 vakp [137].

BeiBoabl mo yakpam:
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— OYE€Hb YaCTO MUILYT O TOM, YTO IICU-TEXHOJIOTY 3aTparuBaioT MO3T YeJIOBEKa, HAa CaMOM Jieie,
MO3T SIBJISIETCS TOJIKO OJTHOM U3 YaKp YeJIOBEKa;

— IICH-TEXHOJIOTMM MOTYT BKJIIOUAaTh B ceOs1 BO3/IEHCTBYE HA YaKPhl, OIHY WM HECKOJIBKO;

— YaKpbl SABJISIOTCS HEOTHhEMJIEMOI YacThl0 YYSHUS HOTH;

— B apreakTax ApeBHUX IIMBUIM3ALMIA, HaTpuMep, npeBHero Erunra, n3o0paskaeTcs 60bioe
KOJIMYECTBO Yakp — oT 14 10 25, Hanbosee 4acTo MmoKa3aHbl 22 Yakphl;

— B JpeBHUX apTedaKTax MOKa3aHO, YTO HAa YaKpbl BO3EICTBYET o€, (POPMUPYEMOE B CILTIOC-
HYTOM LlIape HaJi roJI0BOM (MJIM B KOPOHE B BUJIE CILTIOCHYTOTO 111apa), IPY 3TOM CINIIOCHYTBIN cle-
JIaH JIJIs1 TOT0, YTOOBI (hOPMHPOBATH CHEKTP YACTOT, KOTOPbIE BO3/JeHCTBYIOT Ha 22 YaKpbl
YeJI0BeKa;

— KaxJas U3 4Yakp MMEET CBOI0 PE30HAHCHYIO YacTOTYy.

— KpoOMe TOro, HaMm, OyAyIIM TIOKOJIEHUSIM, IAeTCs MOJICKA3Ka IO YJIABIMBAHUIO MOJIEH U Mpo-
BEPKHU HACTPOMKHU B PE30HAHC — 32 CUET KaTyLIKM, HAMOTAaHHOM Ha KOJIbLIO, U MOKa3aHHOU cJeBa
CHHU3Y U 3a CUET Ke3J1a, BBI3bIBAIOLIETO HYKHbIE IIPOLIECCHI B FOJIOBE; 3TOT KE3J1 IOKa3aH TaKkKe CleBa
Y MeeT CBEepXy 3arud B CTOPOHY I1apa WJIM KOPOHBI;

— IVIaBHOE, B JIpEBHUX apTedakTax yKa3aHO, TO BOZMOXHO BO3/JEWCTBOBATh HA YaKpbl YEsO-
BEKa C LIEJIbI0 JOCTHMKEHMS yCIexa, IPU3HaK ycnexa B JpeBHeM Erunre — 310 CUMBOJ — JKYK; BO3-
JeWCTBUE MOXKET ObITh MPOUCXOIUTH OT PE30OHAHCHBIX OOBEMOB, KOTOPbIE 3aIUTHIBAIOTCS SHEPruei
ot ConHua;

— YaKpbl B IPEBHOCTU PA3/EsUIMCh HA TPH OOJIACTH TeIa;

— M3BECTHO JPEBHEE PACIOJIOKEHUE YaKp B TeJjie 4ejoBeka 1o 3akoHy CedopHT, KOTOPBIN
MOBTOPSIET PACHOIOKEHUE IIJIaHET.

ABTOp, AnekcaHap MaraHiieB, pacKpbLi TaliHy HeTJIeHHOCTH Xam00-1ambl UTuragosa,
KOTOpBIA 75 JIeT cujen B To3e JIOToca B KOopoOe, 3aKOoMaHHOM B 3emJye. B ero kuwre [41] yka-
3aHO, YTO CXeMa JIOCTHKEHUsI HETJIEHHOCTH SIBJISIETCS KOMILJIEKCHOM M COIEPKUT 3Tall MOATOTOBKH,
XUMHUYECKOTo BO3/ICHUCTBUS U PE30OHAHCHOTO BO3ACUCTBUS. ABTOP MOKa3bIBAET YaCTh U3 CBOEH 3TOM
KHUTH, TPUCTIOCOOJICHHYIO IOl pACCMaTPUBAEMYIO TEMATHKY TIO TICH-TEXHOJIOTUSIM M BO3/ICHCTBUSIM
Ha YaKpbl.

[peapicTopust 3TOro paccMOTpeHus1 04eHb MHTepecHast. Bbl mepuon, Koraa cocrostHue Xamoo-
nambl UTUTIM0BA pe3Ko yXyAIMIochk. JJonrokuren BCIOMHIIM, YTO PSIOM ObLIM 3aKOMaHbI KYB-
muHbl. OKa3bIBaeTCsA, PSIoM C TesloM XaMOo-1aMbl TUTI/0OBa HAXOAMUIIUCH CBSIIIIEHHBIE COCY/IbI
Oym03. DTH coCcypl 3JI0KUI B CBOe Bpemsi caM XamOo-1ama Utursnos. Kpome toro, nHTepecHa
MH(pOPMAIHS O TOM, YTO OMH COCY/1 ObUT M3BJICUCH M3 MECTa, I7Ie B JaJIbHEHIIIEM ITOCTPOWIIN JIAllaH,
Y OH IMpUHAJIeKa epBoMy XamoOo-1ame 3asieBy. TaMm ke HalluIM ero BaKpy ¥ KOIOKOIbYHK. Oco-
OeHHO MHTepecHast UH(OPMAITHS O TOM, YTO P NPUBEIeHUH B IOPSII0K NSITOr0 cOCyAa, COCTO-
sinne turanoBa BepHy/a10ch B HOpMY . [Ipy 5TOM MOXHO NIPEAIOI0KUTb, UTO ITOT, MATHIA COCY/,
0 KOTOPOM BCIIOMHHJIA JOJTOKUTEIbHUIIA, HAXOAWIICS Ha MecTe, HO ObUIa HapylleHa ero LeJocT-
HOCTb. [TUIITyT O TOM, YTO C HUM TIPOBEICHBI OOPSIIOBBIE ISHCTBHUSA. MOXKHO MPEIIONIOKHUTh, YTO €r0
OYMCTHJIY, HaIlpUMEp, €CJIM B HErO MPOHUKJIA Bojga. Bo3MOXHO, €ro CHoBa M30JMPOBAJIM OT HEIO-
CPE/ICTBEHHOI'O COIIPUKOCHOBEHUS C I'PyHTOM. BakeH cam (pakT Toro, 4to OH BJIMSUI HA COCTOSIHUE,
JKA3HEHHBIE NTOKa3aresiv, XaMm0o-j1aMsl Mturasosa.

JLJ1s1 4ero ke OHU MOTJIM CITYKUTh (DYHKIIMOHATIBHO? ABTOP 9TOM KHUT'M HAa3BaJI STH KYBIITUHBI
PE30HAHCHBIMHU U TIPEINIOIAraeT, YTO OHU ObLIM HACTPOEHbI HA Pa3Hble Pe30HAHCHbIE YACTOTHI,
COBNIAJAIOIINE C YACTOTAMHU YaKp YesJoBeKa. DTO eIMHCTBEHHAs (PyHKIMOHAJbHAsI TMIIOTE3a
10 Pa3MELIEHUIO KyBILIMHOB.

KyBImH 1okeH ObITh YCTAaHOBJICH MMEHHO TaK, KaK Ha PUCYHKE, CBEPXY MEHBIIHNI TUaMeTp,
3HAYUT B BEPXHUX 30HAX BO3MOXKHBI PE30HAHCHI C OOJBIION YacTOTON. CHU3Y — OOJBIIUT BHYTPEH-
HUI JUaMeTp, CIIeI0BaTeNIbHO, TaM MOT'YT (pOPMHPOBATHCSI PE30OHAHCHI C MEHBIIIEN YacToTOM. Yakpel
YeJioBeKa 00J1aJaloT YacTOTaMHt C YBeJIMUeHUeM aOCOTIOTHOW BeJIMYMHBI CHU3Y BBepX. BHelHee BO3-
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JEWCTBYE Ha KYBILIMH OKa3bIBAIOT CEIICMUYECKHE BOJIHBI U HU3KOYACTOTHBIEC BOJIHBI C PE30HAHCAMU
[lymana, HaKOTJICHHbIE B KAMEHHBIX ILTUTAX.

Ora nojackaska u3 apredaxkToB IpeBHero Erunra jaer Ham NMOHMMaHUE ISl NMOAJCPKaHUS
KHUBBIM Tella XamOo-nambl Mturanoa. KyBmmH HaiijieH, 3TO 3aperucTpupoBaHHbIN (hakT.
Uro ’xe KacaeTcs MATH KyBLIMHOB, TO TyT MH(pOpMalMs He OfHO3HayHa. He fCHO, CKOJIBKO
U3 9TUX MATH KYBIIMHOB PACIIOJaraimch Bosje Tena Xamoo-i1ambl Turanosa. SICHOCT eCTh TOJBKO
0 O/IHOMY KYBIIIMHY.

Iloka3annblii apredakt apesHero Ermnra naér nam noackasky. Kysmun, pacnoJo-
’KeHHBII 00513aTeJIbHO PSIJIOM ¢ KOPOOOM H ceiiuyac psiA0M C TeJIOM, MOKeT ObITh M OJUH.
Benp nmouemy B npeBHeerunerckon pecke kpyrias ¢popma HaA rooBou ciuocHytrasa? Tak
Takasi popMa JIaeT CIIEKTpP YacToT B OIpeJeSIeHHOM Iuarna3zone. Ciie1oBaTeIbHO, KOHKPETHBIX YaCTOT
¢ OOJIBIIION aMITJTUTYIOM MOKET ObITh HECKOIBKO. BOT OHK-TO 1 BO3/1€HICTBOBAIM HA YaKpbl YeJIoBeKa !
Ucxons u3 aToi J10oruku, BO3MOXHA Jpyrasi, IIernoyvka, rnokasanHas Ha puc. 101.

Pe3onancHas yacToTa KyBIIMHA OonpeessieTcsi ero BHyTrpeHHuM quametrpom d. Tax
KaK KYBUIMH MMEET HaKJIOHHbIE CTEHKH, TO B HEM BO3MOKHO (DOPMUPOBAaHHE HECKOJIKUX PE30HAH-
COB B OITpe/ieJIeHHOM Auana3one. Ho BO3HUKAIOT pe30HaHChl He caMu IO ceOe, a TOIbKO MO/l BHEIITHUM
BO3/ICHICTBHUEM 3BYKOBBIX BOJIH. DTH BOJIHBI JOJKHBI UMETh JOCTATOUHYIO aMILJIUTY/Y, YTO BO3MOKHO
TOJIBKO B MecTax cujbl. Kak ObUo yxke nmokaszaHo paHee Mecta B IIpubaiikaibe U B MecTe pacroso-
*eHust IBOJITMHCKOTO J1aliaHa, IMEHHO Takue, Ha TMHuK cuitoBoi cetku MJIC3, nnm Pycckoii ceTku.
B cityyae pezoHaHca ¢ 4acTOTaM¥ BHELIHETO BO3JEHCTBUSA, WM UX TAPMOHMKAMU, aMILIUTYAA (pop-
MUPYEMBIX 3BYKOBBIX BOJIH BHYTPHY KYBIIIMHA BO3PACTAET MPOMNOPIHOHATBHO TOOPOTHOCTH.

B cnydae nmoctrkeHust HETIIEHHOCTH XaMOo0-aMbl ITUTIM0Ba HCMOIBb30BaHbI TEXHOJIOT U
JPEeBHUX MBUJIM3AINI;

— IJIaBHOE, UMEETCsl BO3JEHCTBUE OT PE30HAHCHBIX KYBIIMHOB Ha YaKpbl OPraHU3Ma;

— SHEPrus, KOTOpast UCIOJIb30BAIACh, APYras (II0 CPABHEHMIO C IIPEABLIYIIMM PA3IEIOM) — 3TO
celficMr4yecKasi JHeprus oT 3eMJIM B MECTaX CUJIbl, B MECTAX IPOX0KAECHUS SHEPreTUUECKON CETKU
NJC3 unu Pycckoit ceTku;

— KpOMe TOro, Kak Mmokasaj aBTop, Ajsiekcanip Maraniie, B kaure [41], Ha MO3r 4eJiOBeKa
BO3/1eHICTBYIOT 3BYKOBbIE€ YAaCTOThI OT KPHCTAJUIA, PACIIOJOKEHHOT0 B Ba/IPKpe , KOTOPbIil
BO3/ICHICTBYET B HEOOXOIUMYIO 00JIaCTh PUTMA MO3Ta.

IIpoucxoaut Bo3aeilicTBHE HA PUTMbI FOJIOBHOTO MO3ra, KAK OCHOBA IICH-TEXHOJ0-
THil.

[lcu-TexHomorny OCHOBAaHBl HE TOJBKO HA BO3AECUCTBUM HAa MO3I M Yakpbl 4YeJIOBEKa,
HO U HQ CYUTHIBAHMU aypbl WIH MOJs YeJoBeKa U ero pacmucgppoBku wim uyrenusi. Hamm-
YyKe aypsl BOKPYT YeJIOBEKa — 3TO HE JJOMBICEJ, a HayuHbIN (pakT. A 4TO 3TO Takoe, aypa? YTto oHa
coziepkUT? YUeHble ONpeaesniIi, YTO OHA COAEPKUT HU3KOYACTOTHBIE BOJHBI U JIEKTPOMAarHUTHbIE
BOJIHBI. BOT 371eCh BCTaeT camblii MHTEPECHBIN BOMPOC: a OTKYa OepyTCs ST BOJHBI?

Pa6oTa rojioBHOro Mo3ra cBsi3aHa ¢ onpe/jeJeHHbIMH PUTMAaMM : [IeJbTa, TeTa, aubda,
oeta-1, 6eTa-2 ¥ raMMa. DTU PUTMBI XapaKTEPU3YIOTCSI CTPOTO OIPEAEICHHBIMU JUana30HaMu HU3-
KMX 4acToT. Bo3aeiicTBHe 3THMHU YacTOTAMH Ha FOJIOBHOM MO3T — OCHOBA ICH-TEXHOJIOTHH.
CunTbiBaHHE AMIUIUTYbI BOJH 3THX YaCTOT — APYrasi BO3MOKHOCTb ICH-TEXHOJOT Hil.

ABTOpOM, NP PACCMOTPEHUM PA3IUYHBIX METAIUTOB, B KHUrax [1 — 5] BHISIBICHO BIMsIHUE
pe3onadcoB Illymana Ha celicMuueckue BoHBL Pesonancel Illymana mpenctaBisior coboi pe3o-
HAHCHI 9JIEKTPOMArHUTHBIX BOJIH, OrMOAIONIMX HaIly TUIAHETy MEXAy MOHOC(epor U OBEPXHO-
cteio 3emin — puc. 42. Cpasy ke BO3HHKAET BOMPOC, KaKUM ke 00pa3oM, IJeKTPOMArHUTHbIE
BoJiHbI [llymana nepexoasiT B KaTeropyio ynpyrux BoJIH Ha noBepxHoctu 3emun. [Ipasuib-
Hee CKa3aThb: 3JIeKTPOMAarHuTHbIE BOJIHBI ¢ pe3oHaHcamu Illymana Boi3biBaloT popmMupoBa-
HHe CeliCMHYeCKHNX YIPYTHX HU3K0YaCTOTHBIX BOJIH B 3eMJIe ¢ PABHOH YaCTOTOMH.
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IlepBbIMHN NpaKTHYeCKOEe COBNAaJeHHe YaCTOThl CeCMHYEeCKHX BOJIH H Pe30HAHCOB
Ilymana noka3aan simoHCKHe y4eHble. BOT Ux Te3uchl:

— pe3oHanchl Illymana ABJAAIOTCS NPeJBeCTHUKAMH 3eMJIeTPSICeHU;

— YacTOTHBI cnekTp 3emJjerpsiceHusi Ha TaiiBaHe MoJ00eH CIEKTPY pPe30HAHCOB
IIlymana!!!

Hrak, pakT coBnageHus cneKkTpa celiCMHYeCKOro curiajaa u pesonancos lllymana
Joka3aH Ha npakTuke! Takum o6pa3om, coBeplIIeHHO OY€BH/IHO, YTO B 3eMJe MPHUCYT-
CTBYIOT celicMHUYeCKHe BOJIHbI C YaCTOTOH NepBOro u BToporo pesonancos Illymana (onn
camble 00JIbIIIHE MO0 aAMILIUTY/I€).

Poccuiickue ydyeHble BHeCIU OONBIIOW BKJAI B M3ydeHHe cedcMuueckux BoiH. [To Tekcry
npuBelieHa TabnuIla ¢ yKa3aHUeM YacCTOTHBIX NMUKOB B CEMCMUYECKMX curHaax 1isi Kynarykckoro
u Kymopckoro 3emiierpsicennii. B Hux npucyctByioT nuku, ommskue k 2 T, 31, 7,5 T, 8T 14 T,
Oopariaio BHUIMaHME Ha TO, YTO CEMCMMUYECKOW CTaHIMeld YOsH 3aperuncTprupoBaH 4acTOTHBIH
muk B 7,8 I't, a 3T0 B TOYHOCTH COBIA/IEHUE C TIEPBLIM, INIaBHBIM pe3oHaHcoM Illymana. Kpome toro,
3[IeCh €CTh U O4€Hb HU3KHE YacOThl, HanpuMmep, 1,2 I'u, uTo OyeT oueHs BaXXKHBIM B JIaTbHEHUITIEM
PacCMOTPEHUM LIEMOYKH HETJIEHHOCTH MEIUTUPYIOLIETO YeI0BeKa.

B nonocy nponyckanus nepsoro nuika pezoHanca [llymana Ha yposHe amruiutyasi B 0,5 BXOIUT
yacrorta B 6,88 I, kotopast naet 6 rapmonuky, paBHyio yacrore 110 I'ii 1 8 rapmoHuKy, paBHYIO
440 I'u, gendoLIMecs [NIaBHBIMHA XU3HEHHBIMH 4aCTOTAMU.

Takum o0pa3oM, B MoJIOCYy NPONyCKaHHsi BToporo mnuka pe3onanca Illymana
Ha ypoBHe ammuutyas! B 0,5 Bxoaut yacrora B 13,75 I'y, koTopast jaet 4 rapMOHMKY, paB-
Hy10 yactore 110 I'm m 6 rapmonuky, pasaywo 440 I'n, siBisiionuecs riaBHbIMHU KN3HEH-
HBIMH YaCTOTAMHU.

VueHble pa3HbIX CTpaH NPy IPOBEIEHUH UCCIIEJOBAHUI C IOMOILIBIO /IeKTpo3HLedaorpadun
OOHApYyXWJIM, YTO NMPHU BO3JeiicTBUM 3BYKOBOI BuOpamuu ¢ yacroroii 110 I'm u rapmonu-
kol B 440 't npoucxoauT pe3koe N3MeHeHHE XapaKTepa aKTUBHOCTH B KOpe roJIOBHOTO
MO3ra. JTO IPUBOAUT K YACTUYHOMY OTKJIIOUEHHUIO SI3BIKOBOTO LIEHTpa U NEPEXoay JOMUHHUPOBA-
HUS OT JIEBOTO MOJMyILIapusl K IPaBOMY, OTBEYAIOLIETO 3a SMOLIMOHAIIBHOCTh U TBOpUecTBO. Kpome
TOTO, TPOUCXOIUT «BKJIIOUEHHE» 0OIACTU MO3ra, KOTOPasi OTBETCTBEHHA 32 HACTPOEHHE, COIIMAILHOE
MOBE/ICHUE.

Takum o6pa3om, BO3JeiicTBHE Pa3HbIX AMILUIMTYJ CHTHAJOB C KM3HEHHO BaKHOI
yacroroii 110 I'y (60J1ee Touno, 110,1 I'y) um rapmonuk B 2200y u 440I'y — BTOpoOii 3phek-
THBHBI (PAKTOP B NMCU-TEXHOJIOTHSIX.

CunTaercs, 4To CyliecTByeT caMblil /IefiCTBEHHbII cOCO0 yBeJHUYeHHsI CIOCOOHO-
creil ¥ (pU3HYECKUX BO3MOKHOCTEH YeJ0BeKa, KOTOPbIH Ha3BaJM — MeTO/l HAapalUuBaHUS
SHepruu Teja. brarogaps yBeJMUEHHMIO SHEPTUU PACTET SHEPreTUUYECKOE TeJI0 YeJIOBEKa, Ioce
4ero BeICBOOOXk JaeTcst cBoO0aHAs SHeprusl. [IpoucxoauT 3To B 0COOBIX TOYKAX U MECTaX OpraHu3Ma,
B YaKpax.

HapamusBanue >Hepru BO3MOKHBI 32 c4eT BHyTpeHHel meauTanuu. OHako 10mo-
HUTEJIbHOE HApaIllMBaHUE SHEPIUU Tejla MPOUCXOIUT 32 CYET BHEIIHETO JIOTIOJHUTEILHOTO BO3/IEH-
CTBUS. BaxHeWIMMU B 3TOM Iporiecce sIBISIOTCS 3BYKOBble 4acToThl. [lepBasi, HanOonee BaxHas
ku3HeHHas1 yacrota — 110l u e€ rapmonuku (220 u 440I'm). DT1a 3ByKOBask 4acToTa 0OECIeun-
BaeT rapMOHUYECKOE B3aMMOJIEVICTBHAE BCEX OPraHOB YeJIOBEKAa. JTO O3HAYAET, UTO ITPU MUHUMAJIb-
HBIX 3aTpaTax MPOUCXOIUT ONTHMAJIbHOE, Hanbosee CUIIbHOE TIPOSIBJICHUSI YeioBeka. Bropoe BHel-
Hee BO3JIEHCTBUE CBSI3aHO C PUTMaMHM T'OJIOBHOTO Mo3ra. Vcronb3oBaHue crielaibHO MogoOpaHHbIX
10 pazMepam U popMe 11IJIEMOB B apMUU AJiekcaHipa Make1oHCKOro, O3B 0JINJId HHUIUMPOBATh
MO3r B 06Jj1acTu 6eTa-2 puTMa. Ita 00JIacTh XapaKTepusyeTcsi BO30YkIeHHEM aKTUBHOCTH MO3Ta.
B pesynbTate BoMH nosyvyaer MOILHENIIee SMOLIMOHATIBHOE BO3EICTBYE, U B COBOKYITHOCTH C OITH-
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MaJIbHOH XW3HeHHOM YacTtoToi B 440 I'i1, mosBIsAI0TCS 0COObIe BO3MOKHOCTH IO (PM3UYECKOMY BO3-
AEWCTBHIO MPU ONITUMAJIBHOM PACXOIOBAaHUM BCEX CHJI, TP IITYpME U aTake.

ABTOp CKJIOHSIET TOJIOBY Tepe/l TAJIAHTOM HEM3BECTHBIX IPEBHUX CO3JaTesiell TaKUX IJIEMOB
U TIepejl pealn30BaHHON ONTHUMATbHOM CBS3bI0 3BYKOBBIX YaCTOT OT TOTO IUIEMA CO BCEM OpraHH3-
MOM.

Pe3onaHCHI B m1aprikax 1uieMOB IpeBHUX BOMHOB U B IIIApUKax KOpoH (papaonos Erunra coBmna-
JAI0T C Pe30HaHCAMHM YJIbTPa3BYKOBBIX BOJIH, 3apETrMCTPUPOBAHHBIX B onbiTax ¢ Hunens KynaruHoii.
ITO O3HAYaeT, YTO JIIOJH, Ha/eJIeHHbIe SKCTPACEHCOPHBIMH CIOCOOHOCTSIMH , A 110 MHEHUIO
aTJIAHTOJIOTOB, TAKOBBIMU OBLITH BCE XKUTEM JpeBHeN ATnanTupl u [ unepdoper, MOIJIM BbI3bIBATh
Pe30HAHCHI B FOJIOBHBIX YOOpax, KOpoHax. B pe3oHaHce aMIIMTY/1a BOJIH Pe3KO BO3pacTaeT Mmpo-
MOPLMOHAJIBHO JOOPOTHOCTU M 3Ta Pe30HAHCHAs BOJIHA 00Ja1ajia JOCTATOYHOW CHJION ISl aKTUBa-
[IMM TPaHel KPUCTAJUIOB WJIH ke Bcero Kpucrauia. Mcropus 3Ta yAuBUTEIbHO CTAPUHHAS.

OTKpbITHE STIOHCKUX YYEHBIX, CBSI3aHHOE C PABEHCTBOM OTAEIBHBIX PE30HAHCOB B CIEKTpE
CECMUYECKOro CUTHAJIA OT 3eMJIETPSICEHUH CO CrieKTpoM pe3oHaHcoB llymana, ykasbiBaeT Ha pusu-
YECKYIO CYIIHOCTh Tpoiiecca popMupoBaHusi pe3oHaHcoB Illymana. Panblie riaBHOM rumnote3oit
oOpazoBanus pe3oHaHcoB Illymana ObUTO HaIMYKME MHOXECTBA MOJHUE B MOHOC(hepe. Teneps ke,
T0CJIe JAHHOTO OTKPBITHS, MOXKHO TOUHO YTBEPKIATh, UTO HE MeHee d(pheKTUBHON NPUYNHON
¢opmupoBanus pezonancoB IllymHa siBjsieTcs1 BO3/4elCTBUE CelICMUYECKHX BOJIH, H3JY-
yaeMbIX 3emJieil. IToT nporiecc BNoiHe noHsTeH u3 puc. 105. Bonubl Mex 1y nonocgepoi u 3em-
JIell COTNpHUKAcAlOTCsl ¢ MoBepXHOCThI0 3emuid. CrenoBaresibHO, Ha HUX BO3JEHCTBYET MAarHUTHOE
rniosie 3eMJIM, 3BYKOBBIE M 2JIEKTPOMArHUTHBIE BOJIHBI OT CEHCMUYECKHX TTporieccoB. OOBIYHO TOBOPSIT
0 3BYKOBBIX YIPYIHX BOJHaxX ceiicMuueckoro curHaia. CyiecTByeT oOpaTHblil nbe303¢g dekT,
KOI1a OT HAJHW4YMsl KBaplecoAep:Kalux MaTeprajioB B 3eMJie 1 HA €€ MOBEPXHOCTH, IPO-
HCXOUT U3JIydyeHHe BMecTe ¢ YIPYruMH 3BYKOBBIMH BOJTHAMH ellle U 3JeKTPOMAarHuTHBIX
BOJIH.

Wtak, Hanmume KBapliecofiepKalliXx MaTepuasioB, MO3BOJISET B pe3ysbrare mbe303derta
HE TOJIbKO TOJy4YaTh JIEKTPUUECTBO, HO U (DOPMHPOBATH JEKTPOMArHuTHble BOJHbI. Ilpu
ucciaenoBanusix ¢ Huneans Kynarunoii, 6p110 3a(pUKCHPOBAHO 3JI€KTPOMArHUTHOE H3JIy-
yeHune. Takum 00pazom, cjedyeT HCKATh Nbe30Cco/Aep Kaliue MaTepuajbl B OpraHi3Me 4esio-
Beka. B mporieccax mbe3oaderta cormyTCTBYOIUM U3TyUYEeHHEM, KaK pa3 SIBJISITCS JIeKTpoMar-
HUTHOE u3ydeHue. [{1s1 Bo30ykIEHUsI pPE30HAHCHBIX MPOLIECCOB B IMbe30oMaTepuasax TpeOyloTcs
HU3KOYACTOTHBIE BOJTHBI OOJIBIIION aMIUTATY/bl. TAKMMU BOJTHAMU MOTYT OBITh YIIPYTHie HU3KOYACTOT-
HbIe BOJIHBI B 3eMJI€ C YaCTOTOM NepBOro 1 Broporo pe3oHaHcoB lllymana.

Kpome Toro, BBISIBJIEHO, YTO OpPraHU3M YesIOBEKa M3JTy4aeT HU3KOUACTOTHBIE BOJIHBI CIIEIYIO-
IUX YaCTOT:

— COOTBETCTBYIOIIIME PUTMaM TOJIOBHOTO MO3Ta;

— cootsetctByonre yactore 110 I'm u e€ rapmonukam B 220 u 440 ', oOecrieunBaroiye
yCJIOBHE TOMEO0CTa3a UM ONTUMAJIBHOM CBSA3U C IPUPOJOM U OKpPY:Kalollel cpeo;

— COOTBETCTBYIOIIME YaCTOTAM YaKp, B COTHH Tepll, yKa3aHHble B IiaBe: «BosxeiicTBue
HAa YaKpbl»;

— YABTPa3BYKOBBIE BOJIHBI;

— 9JIEKTPOMArHUTHbBIE BOJTHBI.

Bce 3TH BOJIHBI MOKHO HCIIOJIb30BATH B MCH-TEXHOJOTHSIX.

Teneps paccMoTpum 00J1€€e NOAPOOHO U KOHKPETHO, OTKY/A B YeJIOBEKe 00pa3yloTcs
YJIbTPa3BYKOBbIE M 3JIEKTPOMArHuTHbIE BOJIHDI.

Paccmorpum yHukaneHbiid caydait B Coerckom Corosze. Oxono 20 niet Ben HaOMoaeHue
3a Hunenbs Kynarunoii, Kotopast BHyTpeHHEH CUJION ABUTAJA M MOJHMMAla HeOOJbIIHE TPEIMETHI.

Yurtareab mo:xeT Bo3pa3uth: «IIpuuem 3necs Kynarnna?»
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— Bce neJsio B TOM, 4TO 3TO OJUH H3 YHHKAJBHBIX CJIy4daeB, KOraa yaanoch odu-
IHAJBHO C NOJAKJIIYeHNeM KoprdeeB HayKu, NOATBEPAUTHh BCEBO3MOKHbIE, IOPOIl YHHU-
KaJbHbIe, CBOIICTBA YejoBeKka! [ljis paccMarprBaeMoi TeMbl, TH CBOICTBA BaXKHBI IIOTOMY, UTO
BBISIBJISIIOTCS OCOOBIE (MCKJTIOUUTEINIBHBIE JIsI CETOMHSIIHErO BpEMEHH) BEJTMUMHbBI N3Ty4aeMBbIX Jua-
[IA30HOB BOJIH M MX aMIUIMTYAbl. A 4TO 3TO O3HayaeT Ha npaktuke? [IpakTuuecku Bce yuyeHble
1 (pUocodbl, KOTOPBIE OMMCHIBAIOT MPEICTABUTENEN JPEBHUX LMBWIN3ALMIA: aTJIaHTOB, JIEMYPUil-
1IeB, TUINepOOPENLIeB, MUIITYT O TeJIENATHUECKUX CIIOCOOHOCTSIX M BOBMOXKHOCTH TepeaBaTh MBICIIH
Ha paccTosiHue U uMeeTcst nHpopmalus 00 akTUBaMK U30paHHBIMU [TOCBSINIEHHBIMU K PUCTAIUIOB
WIN e OTIEJIbHBIX IPaHell KPUCTAJUIOB.

Huneanr Kynarmna o6Jiafgajna aHaJOrMYHBIMH HJIM MOX0KHMHU IKCTPACEHCOPHBIMH
cnocodHocTsaAMH. [lo cymecTBy, qaHHbIe, MOMy4YeHHbIe TIpu n3ydyeHnu (enomena Hunensb Kyoa-
TMHOH, e[IMHCTBEHHbIE B MHpe 3a Bce BpeMeHa, 00Hapo/10BaHHbIe N yTBep:kaeHHble AH
CCCP u BceMu akaJleMUKaM{, MPUHUMAOIIMMH ydacThe B UCCleioBaHUsIX. Kak Bbl yBUAWTE
13 JaJIbHEWIIIEro MUCaHK s, yAAJ0Ch BBISIBUTH He TOJBKO JUANAa30HbI H3JIy4aeMbIX YIbTPa3BY-
KOBBIX YaCTOT, HO 1 AaHOMAJIMU MAarHUTHOTO 1OJISI 1 XMMHYeCKOIr0 COCTaBa B OpraHn3me.

dkcnepuMeHTHI NpoBoAWiN akaaemuku Vcaak Kukown, HOpuit I'ynses, I0puit Ko63a-
peB. OHM NOCITYXKWJIM TOJTYKOM K CO3JIQHHUIO JJAOOPATOPHU PAAUOIIEKTPOHHBIX METOIOB HCCIIeJOBa-
HUsI OMOJIOTUYECKUX O0BEKTOB, KOTOPYI0 BO3MIaBs 1. ¢.-M. H D. D. Ioguk. Ilo crnoBam [Nopuka,
B IUIaH padoThl jaboparopur ObUIa BKIIOUEHA 3a/lauya «pa3o0paTbCsi» C aKTUBU3UPOBABIIMMUCS
B 1oT niepuop B CCCP skcrpacencamu, cpeau kotopeix Obi1a u H. C. Kynaruna. [To yTBepxaeHuo
10. B. KoG3apeBa, riccnenoBanusi, mpoaeaaHHbie B IHCTUTYTe pagrioTeXHUKH U neKTpoHukH (MPD)
AH CCCP B 1981—1982 rongax, ycTaHOBUJIM, YTO BOKPYT €& PYK CylIeCTBYeT CHJIbHOE 3JieK-
TPUYECKOE T0JIE, 4 YyBCTBUTEIbHbII MUKPO(OH, YCTAHOBJIEHHBIH BO3JIe PYK, 3a(puKCcHPOBaJ
KOPOTKHe YJIbTpa3ByKoBble HMIYJibcbl. Pykn Kynarunoii nziaydyanu yjabTpa3Byk ! To ObL10
00JBbIINM OTKPBITHEM, OyKBaJIbHO MOTPSCHIMM BOOOpakeHHe. Bce 3T0 OTHOCHTCS M K pe3yib-
Taram 3kcnepuMeHToB ¢ Hunens Kynarvnoii. 9tu pesynbrarsl Bessuecku 3amanuuBaiotcs B CIIA
u Ha 3anaze. Tam He xotar noarBepxkaats npuopurer CCCP. A 3TOT NpHOPUTET HA yAMBJCHHIE
NOTPsICAIIUIT U HeOOLIKHOBeHHbBII! BniepBbie B Mupe opuIaIbHO JOKA3aHO H3TyUeHHEe
YeJI0BEKOM YJbTPa3BYKa, JJeKTPOMATHUTHBIX BOJIH U CIOCOOHOCTH U3MEHEHHs XuMHuyJe-
CKHX NPOI[eCCOB B OTPOMHOM JHaMNa3oHe.

[o cymecTBy, 9TH IKCIIEPUMEHTHl MPUOIM3MIN YeTOBEYECTBO K MOHMMAHUIO TEJIEKMHE3a,
riepeaurl MbICIA HA PacCTOSIHUE, TeIeNaTUYeCKOro BO3AEHCTBHS, KOTOPHIMU O0ONalalid B IPEBHUE
BpEMeHa aTJIaHThI, TUIEPOOPEHIIb M MX TIOCIIeOBATENH, K pelibl U (hapaoHsl, epecenupivecs B Eru-
et ¥ B Meconoramuio (IryMepsl).

ABTOp OTHOCHUT K BeJnyaimeMy JOCTH:KeHHI0 XX BeKa pe3yJbTaTbl HCCJIeJ0BAHUI
¢ Huneas Kymarmnoii. Bor uro nucan akagemuk IOpuit bBopucosuu Ko63apes: «lemoHcTpupy-
emoe H. C. KynaruHoii siBieHMe npe/cTaBisieT KOJIOCCaIbHbI UHTEepeC AJis Hayku. Ero uzyuenue
MOJKET NMPUBECTH K (PyHIAMEHTAIBHBIM OTKPBITHSAM>.

ABTOp, Anekcanap MataHIieB, B HIOAHCAaX U IOAPOOHOCTSIX U3yUMJT Bce AOCTHKeHus1 HuHenb
Kynarunoii 1 no6asisieT: «BeluunHbl N3TydYeHui yabTpa3ByKa, BeJINYHHbI MATHUTHBIX IMOJI€H,
NOJIy4eHHbIe B pe3yJbTaTe MeJUTaliy u

skcnepuMeHTOB ¢ Huneans Kynarnnoi yaukaabHbl ! DTUX BEJIMUMH JOCTATOYHO 15 TOTO,
YTOOBI AKTUBU3UPOBATH BAJKPY. DTU BEIMUMHBI CY/Is TIO BCEMY, aHAJIOTMYHBI BOZMOKHOCTSIM aT/IaH-
TOB ¥ TUNepOOPEHIIeB 0 TeJIeNaTHH U Nepeiade MbICJIe Ha PACCTOSTHHE.

[To cymecTBy, aBTOp NMOAHSJ 3HAMSI MCCJeJOBAaHNI M HANyTCTBHS akagemuka IOpus
Bbopucosuua Ko63bipeBa, 1 ABIKETCSI ¢ HUM JaJjblie.

ABTOp, Antekcanap MaraHiieB, HaJIOKWI CBEPXY Ha ClIeKTp uanydeHuid ot Hunens Kynarunow,
0003HaueHUsI Pe30HAHCHBIX YacToT — puc. 115.

ITo rpacdhukam Ha puc. 115 MokHO onpeeTUTh IBHbIE MKHU 110 YaCTOTE:
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fi1 — Boum3u 110 I'y — ocHOBHAsSI >KH3HEHHAS YaCTOTa;

fi2 — BOM3M 440 I't1 — rapMOHMKA OCHOBHOW KU3HEHHOM YacTOTHI;

fi3 — mupokuit muk B o6mactu ot 1,3 o 2,2 kI

fx4 —miiK B oOmactu 2,5 kI

fis — MOIIHBIN MUK ¢ aMITUTYAOH 10 65 — 67 Ab — B Ananaszone yactot 6,5 — 8 kI';

fie — HEOoMbIION MUK B oonactu 20 KI 11,

fi7 — cambiil orpomubiii MUk B obmactu BOM3M 30 KIT, K COXaJIEHWIO, STOT MUK MOKa3aH
HE TOJIHOCTBIO, HO OH aMIUTATYJO! caMblil 3HaUMTe bHbINA — 6onee 70 nb.

Crnenyer oOpaTuTh BHUMaHHE, YTO CPEIM STHX NMHUKOB JBAaX/bl MOBTOPSAETCS OCHOBHAasI
sku3HeHHasa yacrora B 110 ' u e€ rapmonuka B 440 T'm. Kak ObUTo moOKa3aHo paHee, OCHOB-
Hasl JKU3HEHHAs YacTOTa MO3BOJISAET OCYIIECTBIIATH MPOI[eCC FOMEOCTa3a WM CaMOperyIMpPOBaHUS
OpraHuM3ma MpH ONTUMAJIbHOM COOTHOUIEHUH CBOMCTB OKpYJKAIOLLEH cpelpl U opraHusMa. Bo3aei-
CTBHE HA TY *KH3HEHHO Ba’KHYI0 YaCTOTY Pa3HbIMHU aMILIUTYJaMU CUTHAJIA — O/JHA U3 BaK-
HeNINX COCTABJISIONIUX MCH-TEXHOJIOTHIA.

B stom umeercs cxonctBo Hunenb Kynarunoit, o61agaomieit SKCTpaceHCOPHBIME CIIOCOOHO-
cramu, U Xam00-J1amel MTrranosa, 00J1aanolnero aHaJornYHbIMU CIIOCOOHOCTSIMU.

Urak, Bo3BpalaeMcs K pe3yJjbratam 3kcriepumenToB ¢ Hunens Kynarunoit, k rpadpuky usiy-
YyeHwus1 mose Ha puc. 115.

I'maBHBIM MM camblii 00Jb1I0MH UK B 00aacTH fii; = 30 k' mostyyaeTcst oT U3JydeHust
KBapia ot nbe3omarepuanoB SiO, u CaCOj3 B KO/LUIONJHOM pacTBOpe OpraHu3ma B BH/ie
MUKPOCOeIUHEeHUIl. TU COeAMHEHHUS COCTABJISIOT OCHOBY Mhe30MAaTepHaIOB KBaplla U KAJIBITUTA.
Kaxk mokazaym onbeiTl ¢ Hunenms Kynaruaoit, 0coOeHHO CHTBHO YBEJTMUMBACTCS KOJIMYECTBO caxapa,
COZIEpPIKAINEero KaJblUid U COEMHEHUS KaJIbITHS.

Yacrora B 30 k' 1 6,iM3KHE YaCTOTHI, MOJYYaIOTCS, KAK MOJbI OT 0CHOBHOT'0 pPe30-
HAHCA HA KPHCTALUIaX KaJbIUTA UM KBapia, mojy4aeMbIX B MerarepioBoM auana3oHe.
31ech HEOOXOAMMO CeJaTh OTCTYIIEHWE, YTOOBI IMOHATh, KaKWe YacTOTHI SIBJISIIOTCS TJIAaBHBIMU
1 royemy B oOsactr 30 kI’ aMIiMTy/1a BOJIH CYIIECTBEHHO OOJIbIIe, YeM B IPYrHX Auana3oHax. Bee
J1eJI0 B I0OPOTHOCTH pe30oHaHca. M3BecTHO, YTO aMIUIMTY/Ia HU3KOYACTOTHBIX M JIPYTUX BOJIH
PE3KO YBEJTMUMBAETCS B PE30HAHCE TIPY COBIAJCHUY BHEITHEN ¥ BHYTPEHHEN YacTOTHl. DTO YBeJu-
YyeHHe MPONOPIHNOHAIBHO JOOPOTHOCTH .

OTtkyna 6epercsi kBapu B oprann3me ? ABrop B cBoux kuurax [40, 15, 17, 19] paccmorpen
3TOT TpoIiecc MoapoOHO. B KOIJIOMIHOM pacTBOpe OpraHu3Ma BO3HUKAIOT MUK pocoeanHeHust Si05.
VY mozel, 001aIal0IMX KCTPACCHCOPHBIMU CITOCOOHOCTAMH, Kak Hunenp Kynaruna, wm Xamoo-
nama VITUranoB, B pe3y/bTare XUMAYECKUX PEaKIIMi MOC/ie MeIUTAlUY, YBEJIMUMBAETCS COlepkKa-
HHUE KUCJIOT, KOTOPbhIE BBI3BIBAIOT Jpyrue peakiuu ¢ noinydenueM SiO; u CaCOs. ITH coeamue-
HHS ABJSIOTCSA OCHOBOM Mbe30MaTePHAJIOB KBapa i KajabluTa. [Iporicxoqut pocT cofepika-
HUSI 3TUX MUKPO3JIEMEHTOB B COTHHU M Jake Thicsiur pa3! BoT Bam u ocHOBa s nbe303ddexral
Ho umenHo nipu mbe303(pekTe MpOUCXOOUT reHeprupoBaHre yiIbTpa3ByKa. YacToThl yabTpa3ByKa
OBbLIIM 3aperucTPUPOBAHBI MPH onbiTax ¢ Hunens Kynaruaoit n mokaszans! Ha puc.115.

Urak, onpeneaeno, uro Hunean Kyjsarnna o6aaaja SKCTpaceHCOPHbBIMHU CIIOCOOHO-
CTSIMH 10 Mepejade MbICJeil Ha PacCTOSTHHE H COMPOBOXKaeMble MPH TOM dHepreTnye-
CKHe 10JIs1, KOTOpble MOIJIM BO3/1efiCTBOBATh Ha NMpPeAMEThHI Ha PacCTOSAHUH, B TOM YN CJIe,
Ha KPHCTAJIbL.

Mmuenue akagemuka Koo3apesa. OH npusnan kax gpaxm, umo pyxu Kyaazunoii zenepupyrom
YAbmpa3eyK u 801HbL ONMUUECK020 OUANA30HA. Bozoelicmauem c60e20 uznyuenus: Ha Koty Ueno-
sexa H. C. Kyaazuna modrcem avizeams odcoe. Mooicro dymams, umo npeKpauieHue KpogonmeueHusl,
3amsizudanue pam U 5138 OCYU,eCmMeNs1emcst MaKice 8 OCHOBHOM 34 cuem 2eHepupyemulx gusu-
uecKux noaeii».
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Pyxu gpenomena Kyaazunoii uzayuanu yaompazeyx makKoi cuivl, umo Mukpogpor mepsn
uYyecmeumeabHOCMb, MEMOPAHA CA08HO NPUBAPUBANACH K OCHO8aHuto. Huuenv 6 nabopamo-
puu npogpeccopa /lynvHesa 8 uHCmumyme MoOUHOU MEXAHUKU U ONMUKU YCMAHOBUNA CE0U PeKopO.
B npomoxone sxcnepumenma 3anucano: « AHMeHCUBHOCHb 38YKOBLIX UMNYAbCO8 IKCMPACEHCA
H. C. Kyaazunoii 0oocmuzaa 100 deyuden, u 5mom nokazamenv npesvluidaent YpogeHs 38YK06020
oasaeHus cumgornuueckozo opkecmpa — 70—80 devuuoden».

Ho u smo ne sce. Pyxoui Kynazuna okucasina 800y 8 0amke ¢ 3aKpwblmoil KpblUKOIL.
Jlaxmycosas dymadicka 3¢pgpexm noomeepixcoanra. Imo si8aeHue usyuanu, KaK moz2au, XUMuKU.
Ho u xumuku He mozau obvsichums mo, umo 6 asapme evimeopsina Kynaeuna. Ha namsme Kyaa-
2UH NPUCAAN NAOMHO 3AKYNOPEHHYIO OYMbLAKY ¢ NPO3PAYHOL 8000U. B Heli mHozo nem naasaem,
ocedasi Ha OHO U NOOHUMASICb NPU B30ANMbIBAHUU, HEKULl c2ycmok «xcusnu». «llocelraro eam, —
nucan Kynazun, — Ooayuennyro Hunenv Cepeeesroli 60dy. Booa oboayuanace 6 aseycme 1983 200a
6 OymblaKe U3 npo3paurozo cmekaa. Booa neiimpanvras, ee mosxcHo ovino numo». Ilocae odayue-
Husl 800a cmaaa Kucaoil. B 3axynopentoli Oymoliake 3apoounoch HeKoe 8euyecnan, OHO Pa3pocaoCh
U NPespamunOCh 8 NAABAIOUWULL C2YCMOK, HanomuHarouuti medysy. Ecau xumuxu 3aunmepecyemcs —
20M08 0Moamv CY8EHUP € NAABAIOUELL «HCUSHEOESINENbHOCHILIO.

Axademux Kobzapes Ovin yoesxcoen, umo ¢penomern Kynazunoii npeocmasnsiem koaoccano-
Hblll UHMepec 0Asi HayKu, Hcoan PYHOAMeHMANbHo20 omKpwvimus. OCHO8AHUSL 05l Hezo Oblal.
Beauuuna maznumnoit undykuyuu pyk Kyaazunoil npesvuiuuana uHOYKuuo MazHuUmHoz20 noast
Bemau 6 500 pa3. Cynpye B. B. Kynraeun pacckazan npo onelmsl, C853aHHble ¢ 8030€licmaeuem
H. C. Kynaeunoii Ha 60dy. Cmoum eli nooepicams, HANpsizasch, pyKy 60AU3U NOBEPXHOCIMU 800bl,
HAAUMOU 8 OAHKY, KAK HCUOKOCHb CHIAHOBUMCS KUCAOU HA 8KYC. Dmo noomeepoiicoaem u AaKmy-
CoB8asl OYMANCKA, MEHSIOUAsL 80U ugem. IPpghbexm Obla mom dice, K020a OAHKY 3AKPLLAU KPLIUKOL,
u Hunenv Cepeeesna npocmo nooepcana ee 8 pykax. Imu onvlimul Ovlau HeMEeONEHHO NOGIMOPEHbl
Y MeHst 0oMa, U YOUuBNeHHbvle cudemen npodOBaANU HA 8KYC «CKUCUYIO» 800Y (UMb ee, eCnecmeeHHo,
He Peuanucy), pasensiobléanu, KAk MEHSAA CB0U UBEm CMOUEHHAS elo nakmycosast Oymadsicka. Ha cae-
OYrouuti OeHb 3Mu Onbimsvl noemopur u 6 aavopamopuu 3. 3. T'oduka, pezucmpupys npoyecc
Ha smom pa3 ¢ nomougbto pH-mempa. Camonucey, 8b1600un zpagpux, nOKa3vleaoujuli ROCMeneHHoe
u3menenue pH 600bt om 7 (neiimpanvnas cpeda) 0o 3—3,5 (kucaas). Kozoa dbanky npukpuoiau,
CKOpOCMb OKUCNAEHUs pe3Kko ynaad. Buoumo, eviopacvieaemvie uz nop aadoueii uacmuybl 061adanu
BbICOKOU 2UOPOPUNLHOCHIBIO U N€2KO NOZAOUWANUC, PACHBOPSLAUCL BOOOH.

Crosb BaKHOE 3HAUEHHE 3TOMY (DEHOMEHY aBTOp MPHUIAET MIOTOMY, YTO B UCTOPUH HE TOJIBKO
Poccun, HO 1 Bcero Mupa, HET Takoro ciayyasi, Korjaa B TedeHurd MHOTuX JieT (20 JieT) mpoBOAWIUCH
MCCIIeIOBAHMSI CBOKCTB TeJIEKMHE3a U TICUXOKHMHE3a, ¥ Koraa ObUIo O(hUITATIbHO CO3IaHO 11eJI0e TO/-
pazzesieHue )i U3y4eHus STUX CBOWCTB.

VIMeHHO 3TH CBOHCTBA MOKHO MOJIOKUTH B OCHOBY /IJIsSI PAa3BUTHSA HE TOJbKO T€OPHH
JIEBUTAIMHU, KOT/1a JIIOAU MAPUJIU B BO3/IyXe H MOJHUMAJHU NMpPeIMeThl, HO U pa3BUTHE MCH-
TeXHOJIOTHIL.

3akiouenue no uccjaenosanusaMm ¢ Huneas Kyjnarnnoun nesiaet aBTop KHUTH, AJIek-
canjap Maranues.

Uccaenosanus c¢enomena Hunesp KynarmHoil uMeloT HauBakHelllllee 3HAYeHHe.
Mo:XHO axe 3asBUTh, YTO UMEHHO STU MCCIIEIOBAHUS, IPABINBOCTh KOTOPBIX TIOATBEPXKICHA TOKY-
MEHTAJTbHO U3BECTHBIMM aKaJIEMUKAMU U IPYTUMH YISHBIMU, SIBJISIOTCS € JUHCTBEHHO TOKyMe€eH-
THPOBAHHBLIMI, HA KOTOPbIe€ MOKHO ONMPATHLCS MPH ONMHCAHNH MPOIecca N3JIydeHHs moJie
OPraHu3MoM, 00J1aJal0IHM SKCTPACEHCOPHBIMH CIIOCOOHOCTSIMIL.

BoTt noarBep:k/ieHHbIE N3BECTHLIMI YY€eHbIMH IIE€CTh CBOMCTB, 00HAPYKE€HHbIE TIPH
onbITax ¢ Huness Kynarunoii, Koropbie MO2KHO NOCTAaBUTH B OCHOBY JajbHellIero co3aa-
HHSI HOBOW T€OPHH MO MCU-TEXHOJOTHAM H JIEBUTAINH YeJI0BEKA .

1.®opmupoBaHue YAbTPA3BYKOBOTO U3YUYECHHUS U BOJH ONTUYECKOTO JUaa30Ha.
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2.006pa3oBaHye UMITYJILCOB MATHUTHOTO TOJISA (M JIEKTPOMArHUTHOTO TIOJIs)

3.DoKycHpOBKA aKYCTHUECKHMX M3JTyUYeHUI B HEOOXOAMMBbIE OMOJIOTMYECKUE 30HbI YeTOBEKA.

4.Bo3zeicTBre Ha KUAKOCTH U BOAY, OKUC/IEHUE €€, BO3JEUCTBUE Ha XUMHUECKHUE PEeaKIuu
B OpraHU3Me.

5.CBeToBoe U3i1yueHue OT pyK.

6.CwibHOE TOBBIIIIEHUE B MPOIIECCE OIBITOB U MOCTIe HEr0 YPOBHS caxapa.

Ha ocHoBanum paccmoTpeHusi uctopuyeckux npumepos U ¢eHomeHa Hunens Kynarunow,
BBISIBJICHUH TPU MPU3HAKA TI0 U3TYUEHHUIO TOJIel MHIMBUAYYMa, 00IaIAi0IIEero SKCTPACEHCOPHBIMU
CIIOCOOHOCTSIMH.

1.He kaxnplii 4enoBek CriocoOeH K JIEBUTAIIMU CBOETO Tela, & B BO3/AYyXE, IJIsSI 3TOrO HYKHBI
oIpeJieJICHHbIE CITIOCOOHOCTH.

2.YenoBek, MpOM3BOJSAIINN CBOE TEJIO B COCTOSIHUE U3JTyUYEHHUsI M0JIEH 1 NIepeMelleHuUs Tpel-
METOB (¥ JIEBUTALIVN) U3JIyUaeT yIbTPa3ByK.

3.ITpu ocymecTBieHUH ONBITOB ¢ KynarnHou, 3aperucTpupoBaHO IMOBBILIEHHE MAarHUTHOTO
TOJA.

4.0dunmanbHo 3apeructprpoansl nocse ornblToB H. C. KynaruHoi noBslieHHOE cofiepkaHue
caxapa B KpOBH.

PakT BO3MOKHOCTH YBeJHYEHNUsI COCTAaBa KPeMHHSI B Opranu3me 4yejaoseka 10 50 pa3
CBH/IETEJIbLCTBYET, B I1€JIOM, 0 BO3MO>KHOCTH OPraHM3Ma CyI[eCTBEHHO INOBBICUTH €ro
cogepkanne! Bo3moxkHO, 3KcTpaceHchl THna KynarmHoil, MOIIM NOBBINIATH €ro ee
OoJble.

Opranusm 4eJi0BeKa — KOMILIEKC KOJUIOMIHBIX cucTteM. Hanpumep, KpoBb — KOJUIOW-
HBI pacTBOp OEJKOB, KUPOB M BOAbL. Tak Kak (PU3MKO-XMMUYECKHE CBOWCTBA KOJJIOMIOB CXOKH
C €CTECTBEHHBIMH CpE/IaMH YeJIOBeKa, KOJUTOU/ JII0OOTo BelecTBa (B YaCTHOCTY KPEMHHUSI) B3aUMO-
JEWCTBYET C KJIETKaMu OpraHu3ma Jiyuie npoyux ¢opm. [IpoHuriaeMocTs akTUBHBIX BEILIECTB B KJle-
TOYHBIE MEMOPaHBI IPOUCXOAUT ObICTpee U Oe3 MPensATCTBUNA. BaXHO 1 TO, UTO ChIpbe AJ151 KOJUIOU/IOB
NoOUPAIOT ¢ 0COOOH TIIATEIBHOCTBIO, BE/Ib OT €r0 Ka4ecTBa 3aBUCHUT, KaK J0JT0 PacTBOP HE COCTa-
putcs u OyaeT mojie3eH.

VBenuuTh cojiep:kaHnne KpeMHHsI BO3MOKHO TpeMs ciiocodamu.

1. YBenmuuuBasi B CBOEM pallMOHe KOJIMYECTBO MTPOAYKTOB, COAEPKAIIUX KPEMHUIA.

2. PerysnsipHO UCMOJB3Y$ BOAY, HACHILIIEHHYIO KPEMHHUEM.

3.Ilytem mMeauTaluy BhI3bIBATh B OPraHU3ME POCT TAKUX KHUCIIOT, KOTOPBIE PUBOISAT K peak-
UM ¢ (GOPMUPOBAHUIO COEIMHEHU, COAEPKAIIMX KPEMHUM.

Omncanne nponecca (puc. 122 u puc. 123). DTOT Nporecc MHOTOIJIAHOBBIA U CIIOXK-
HbIl. B HeM 3ajeiicTBOBaHbl BCe BO3MOXHOCTH UYEJIOBEKA: NICUXUUYECKUE, MEXaHUUECKUe, XUMUYe-
ckue M (pusnueckue. B 3ToM nporiecce MOKET NPUHUMATh yYacTUE HE BCSIKUI YEJIOBEK, a TOJbKO
00.J1a/TaK0IHI SKCTPACEHCOPHBIMH CIOCOOHOCTAMH . VIMEHHO TaKUM CIIOCOOHOCTAMU 00JIa1an
Nocud [eza, Xviom, CapoBckuit 1 Hunens Kynaruna.

JTan nepsblil, Ncuxnyeckoe Bozaeincrsue. Ha aTom 3Tane yesioBek cocpeoTauyuBa-
ercs. OObIYHO B Mpoleccax YyejoBeKa NPHHUMAET yJyacTie He Becb 00'beM MO03ra, 4acTo
numyT npo 4 — 10%. Ipu neButam oxBarbiBaeTcs OOJbIAs YacTh 00beMa MO3ra, KOHKPETHO:
3aThUIOYHAs! U TEMEHHAS JJOJIM, MOTOPHAS U YyBCTBUTEJIbHAS 30HA KOPbI, MO3KEUOK U JIOOHBIE JOJTH.
[TporcxomuT MOTHUEHOCHBIN WITH OBICTPBIN IITYpM HEMPOHHOM aKTMBHOCTU TIOUTH 10 BCEMY MO3TY
B TEUEHHE MEePUO/IA, KOTOPBIN Y Pa3HBIX JIOEH JUIUTCS OT HECKOJIBKUX CEKYH/I IO HECKOJIbKAX MUHYT.

Mo3r noBpimaeT aKTUBHOCTD, OH IOCHLIaeT HEMPOHBI BO BCe YACTH OPraHu3Ma, KoTo-
pble (pokycupyloTcs o yakpam. Becbh opraHusm rnepexogur B COCTOSIHAE TpaHca. ITO 03HAYaeT, 4To
YeJIOBeK, Kak Obl OTKJIIOYAETCs OT BHEIIHETO MHOTOOOPa3usl U COCPEIOTOYMBAETCSI HA CBOEM BHYT-
PEHHEM COCTOSIHUU.
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Jrtan Bropoil. Mexanudyeckoe Bo3JelicTBHe HAa MbINIbI U TKaHu. Ha sToM 31ane
MBIIIIB ¥ TKAHU 4YeJ0oBeKa MPHBOJSTCS B 0C000i COCTOsIHNE, KOTOPOEe MOXKHO HAa3BaTh
BUOpanuoHHbIM. PopMUpyIOTCs BUOPAIHS MBI ¥ TKAHEH ABYX BUIOB: BHEIIIHUE U BHYTPEHHUE.
BHernHsist BUOparysi posiBIIsieTCs He Y BCEX,  TOJIBKO B OTAGIBHBIX CITydasix, KOra YeJoBeKa, Kak Obl
TpsiceT. BHyTpeHHs1s1 BUOpaIysl MPOMCXOAUT 00SI3aTENIBHO Y BCEX UCTIBITYEMBIX. DTa 0053aTeIbHOCTh
CBSI3aHa C HEOOXOAMMOCTBIO OCYITIECTBIICHUS ITEPBOY YacTh Mbe303(deKTa, iIH MPAMOro mbe303¢-
(ekTa, KOrma Moy IeMCTBUEM MEXaHWMYECKUX BUOpAli Mbe30MaTepuabl, Takhe, Kak KBapll, Kajib-
LUT U IpyTUE, BXOJAT B COCTOSIHUE JOMEHOB C OPUEHTUPOBKOM 3aps1I0B MOJIEKY/I B OTHOM WJIH Ipe-
MMYIIECTBEHHO B OIHOM HAaIpPaBJICHUH; TIPU 3TOT 00Pa3yIOTCsl 3apsi/ibl M AJIEKTPHUECTBO.

Jran TpeTuil. XMMHYeCKHe peaKIuy WJIH XUMH4YeCcKoil Bo3aeiictBue. OIbITh, IPOBO-
OMMble 3HAMEHUTBHIMM YUYEHBIMU M Jaxe akanemukamu ¢ Hunens Kynarunoii, mokasanu, 4ro oHa
CBOUM SHEPreTUYeCKUM T0JIeM BO3JEHCTBOBAIA Ha BOAY M U3MEHsIa €€ KUCIOTHOCTh oT pH = 7,
T.€. OT HeUTpabHOro ypoBHs 10 pH=3, T.e. 70 Kucioro cocrossHus. TOUHO Tak:ke, U JJEBUTAHT, BO3-
JEWCTBYsl CBOMM SHEPreTUUYECKUM T0JIEM Ha BHYTPEHHUE OpPraHbl, YBeJNYHBaeT KOHIIEHTPALHIO
KHCJIOT U 001ee YHCI0 KUCJA0T. Hanpumep, pe3ko pacTeT KOHIEHTPALUS H COCTAB COJISIHOH
KHCJIOTBI, KOTOpasi B3aUMOJEHCTBYET C APYTMMU BEIIECTBAMU U B PE3YJIbTaTe XUMUYECKUX PEAKLIUI
nojyvaiotcsi coequHenusi, cogepxatiue SiO, u CaCO3. Ilo cymiectBy, 3T coeHHEHHUsI BXOAST
B COCTaB KBapua H KaJbLIHTA, SBJSIOMUXCS Nbe3oMaTepuanamMu. HernoaroroBiaeHHbI Uin
cy1a00 MOATrOTOBJIEHHBIN YeTOBEK MOXKET MOCTPaaaTh OT 3TOro mporiecca. Tak B onbitax Hunesns Kyoma-
T'MHOW HEpPeKO CTAHOBUJIOCH TUIOXO, M OHA YYBCTBOBAJIOCh BHYTpEHHEe *kkeHue. OIHaKo MOAroToB-
JieHHble, Takue, Kak Mocud [e3a mo mpossuity Kynepruno, dyBcrBoBamm cedst omyHo. Kynep-
THHO HE TOJIBKO CaM IapuJl B BO3/yXe, HO MOT' IIPUXBATUTH ellle cocea uiu croil. Mrak, B mpouecce
JTana XMMUYECKUX B3aMMOJEHCTBUI, B OPraHU3Me 4Y€JI0BEKA PE3KO YBeJHYNBaeTCsd XUMUYeCKH
COCTaB COeJMHEeHHI, BXOJAIHUX B KBapI U KAJbIHUT. DTy TEOPUIO pa3BUJI aBTOp, AJIEKCaHIp
Maranues.

JTan 4eTBepThil, (pM3HYECKUX BO3AeMCTBUH. DTOT 3Tall CaMblii MHOIO(DYHKIMOHAJIb-
HBIA. 311€Ch OCYIIECTBIISIIOTCS IECTh OCHOBHBIX (PU3UYECKUX MTPOLIECCOB.

IlepBblil (pusnueckuit nmpouecc. B mnponecce npsmoro mnbe3odpderra GopMUPYIOTCS
JOMEHBI, 3TO 03HAYAEeT, YTO MOJIEKYJIbl, KOTOPbIE MEPBOHAYATIBHO OBUIM HEUTPAILHBIMU IO 3apsify,
HAYMHAIOT MPUOOpeTaTh MperMyIlecTBeHHOe Hamnpasiienue. [Iporcxoaut nonsipuzanus. 1o Mpo-
LIECC COIIPOBOXKAETCSI U3MEHEHUEM 3aps/10B.

Bropoii ¢puzuueckuii mpouecc. I[Iporcxogur oOpaTHbld Mhe303(deKT, Korma mo aeu-
CTBHEM IMOJIIPU3ALIMM U HAKOIUIEHHBIX 3apsAA0B, TOUHEE, UX U3MEHEHus, (hopMupyeTcs yJabTpa-
3BYK. Tak Kak B OpraHu3Me 4esioBeKa MPU XMMHUYECKUX PEaKLMIX HAKAIUIMBAIOTCS JBa OCHOBHBIX
COE/IMHEHN s, BXOJSIME B [Ib€30MaTepHasIbl KBapla U KajabLUUTa, TO GOPMUPYIOTCS JBA MyYKa Yib-
Tpa3ByKa C pa3HbIMM YacCTOTAMHU. Y KOTO MEXKaTOMHbI pa3Mep MEHbILE, Y TOrO U 4acToTa BhILIE,
3HAUUT, OT KBApIla YaCTOTA MOTyvyaeTcst OOJbIIe, a OT KaIbIUTa — MEHBIIIE.

Tpernit pusnuecknini npounecc. VM3meHeHue 3apsaoB B CTPYKTYype MOJIEKY/Ibl M aroma,
MIPUBOIUT K U3JIyUYEHHUIO COMYTCTBYIOMIEr0 3JIeKTPOMArHUTHOIO U3JIy4eHHsl (COIYTCTBYIOLIETO
IEHEPUPOBAHMUIO YJIbTPA3BYKa), a TAKKe MPUBOIUT K 3aBUXPEHUSIM U (POPMUPOBAHUIO TOPCUOHHOTO
TOJA.

YerBepThlil (pusHUYecKUil npouecc. smeHenns B rnpouecce Noispu3aluy 1 HAKOIUIEHU S
3apsiIoB MPUBOAUT K (POPMHUPOBAHUIO COOCTBEHHOTO MArHUTHOro moJisi. Omnwitel ¢ Hunens Kyna-
TMHOW NOKa3aju, YyTo popMupyeMon el MarHuTHoe nosie B S00 pa3 mpeBbllllaeT MarHUTHOE I0JIe
3emun. Y JIEBUTAHTOB 3TO 3HAYEHUE MOXET OBIThH eIlle OOJbIIIe.

IaTeiii puzuyeckuii npounecc. BHyTpu oprann3Ma MOKeT MPOMCXOAUTh PE30HaHC Ha 00b-
eMe TrOJIOBHOTO MO3ra M Ha JUTMHE CITMHHOTO Mo3ra. Takum 00pa3oM, MOryT (hOpMUPOBATHCSI HU3KO-
YaCTOTHBIE BOJIHBI, YACTOTAa KOTOPBIX OOPATHO MPOMOPIMOHAIIBHA UIMHE PE30HUPYIOIETO 0ObeMa.
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Ilectoin pusnueckuit npouecc. [Ipu v3MeHeHUU 3apsOB M BHYTPEHHUX IPOIIECCOB
B MOJIEKYJIE U sIIpe, SEKTPOHBI MOTYT MEPEXOAUTH U3 OHOTO SHEPIETUYECKOTO COCTOSIHUSA B IPyToOe.
[Tpu 3THX nepexonax u3mydaioTcs: (poToHsl. [109TOMYy MOXET MOSIBUTHCS cBeueHue. He mostomy nu
HaJ| TOJIOBOM mapsiiero B Bozayxe WMucyca Xpucra pucyior cBemisiii HUM6? B ombitax ¢ Hunensb
KynarmHoi HEOMHOKPATHO PErUCTPUPOBAIOCH CBEUEHUE BOKPYT MAJIBIIEB PYK.

Wrtak, B pe3ynbrate BHYTPEHHUX MPOLIECCOB, MPOUCXOAAIIMX B OpraHU3Me YesloBeKa B Mpo-
1iecce JIEBUTAINK, 00pa3yeTcss KOMILIEKC BHEITHNX (hu3uveCcKuX BO3/1eiCTBHIL:

— YABTPa3BYKOBOE M3JTy4eHHeE JIBYX IJIABHBIX YacCTOT,

— HU3KOUYACTOTHBIE aKyCTUYECKHE BOJIHBI;

— 9JIEKTPOMAarHUTHbIE BOJIHBI;

— pa3HOCTh MOTEHIINAJIOB WJIH 3apsi]l, HAMPsIKEHUE;

— cOOCTBEHHOE MarHUTHOE TOJIe, KOTOPOE MOKET ObITh UMITYJIbCHBIM Y TIOCTOSTHHBIM;

— BUXPEBbIC WJIM TOPCHOHHBIE TIOJSL.

Tenepp elme pa3 MOBTOPUM 3aKJ4YeHHe, caendaHHoe akanemukoMm IOpuem Bopuco-
BuueM Koo63apeBbiM: «[loomeepocoaio, umo Hunenv Cepeeesna Kynaeuna obnadaem meoOwik-
HOBEHHOU CNOCODHOCIMbBIO BbI3bIAMb OBUICEHUE Ne2KUX NPeOMemo 0e3 NPUKOCHOBEHUS. K HUM
U umo oeaaem OHA MO UCKAOUUMENbHO NYMEM HANPSANCEHUS C80€20 Op2aHu3Ma. /lemoncmpupy-
emoe H. C. Kynaeunoii sienenue npedcmaensiem konoccanvhviii unmepec ons Hayku. Ezo usyuenue
Modkcem npugecmu K PYHOAMEHMANLHLIM OMKPLIMUAM, He YCMYNAIOUWUM NO C80EeMY 3HAUEHUIO 1eo-
pUY OMHOCUMENbHOCHIU UAU K8AHMOBOU MeXAHUKU!»

ABTOpP NOBTOPWJI 3TO BbICKA3bIBAHHE MIOTOMY, YTO €My yJAJ0Ch CO3/1aTh HOBYIO T€O-
PHIO 0 U3JYyYEeHHIO MoJieil U JeBUTAIMN YeJI0BeKa B BO3/yXe, ONUPAasiCh Ha Pe3yJbTaThl
onbiToB ¢ Huneanr Kyjsarunoii, cnoco6Ho# K JieBUTAMN, TeJeKHHE3Y H ICHXOKHHE3Y.

Takum 00pazoM, aBTOP ITOM KHUT'H, MOJHSLI (hJiar uccjieJ0BaHuil U MPO/I0JKIJ HCcJe-
JI0BaHMNsl, Ha KOTOpble yka3aJ akaaemuk lO. b. Ko63apes!

BosBpamaemcs k puc. 126 1 HaHeceM Ha HEro BTOPYIO CTPEJIKY — BO34eCTBYIOIIYIO YACTOTY
B oOsactu /leabTa-puT™Ma, COOTBETCTBYIOIIET0 IIyOOKOMY CHY . DTa yactota obo3HaueHa F2.
10 obnacth [enbra-putma. DTy 00JaCTh HA3BIBAIOT 3APENICHHON AJIS PUTMOB TOJIOBHOTO MO3ra,
TaK KaK OHa COOTBETCTBYIOT INTyOOKOMY CHY M peJlakcaliuy (CHHKEHHUIO TOHYCA).

31ech MOKHO IPUBECTH CBA3b € COCTOsIHNEM Xam00-1ambl ITurasnosa Bo Bpems ero
75-1eTHero HaxoKAeHNsl B KOpooe, 3aKONMAaHHOM B 3eMJie. ABTOP BIiepBbie 00 3TOM Hamu-
caJj B kaure [41].

Bcero, Ha rosioBHol M03r Xam00-1ambl ITUr3/10Ba BO3/1eHCTBYIOT AB€ Pe30HAHCHbIE
yacTtoThbl. [lepBas pe3onancHas yactora F1 — miaBHoro nuka Illymana 7,83 I'. Dta yacrora Bo3-
JercTByeT B obactu Asbga-puTMa rojoBHoro mosra. [lox Bo3aerictBuem 4actotsl 7,8 T muiko-
BU/IHAS KeJie3a BbIPAOaThIBAeT TOPMOH MeJIATOHHUH, KOTOPBI €CTECTBEHHBIM 00pa30M yKper-
J5ieT IMMYHHYIO CUCTEMY U NPHOCTAHABJMBAET Bce Mpolecchl cTapeHus! AMIUIUTYIA 3TOro
Bo3zieiicTBus F1 B ecsiTKM pa3 MeHbllle, YeM aMILTUTYa BToporo Bo3zeiicteusi F2 B oonactu [lenbra-
puUTMa, COCOOCTBYIOIIAS TIO/IEPKAHUIO TTyOOKOro CHA, NMOJHOM peJiaKcamuy, MOJHOro norpy-
’KeHHsI B MeIUTAINI0 N TPAHC.

Aroit yactotel F2 B o6nmactu ot 0,3 10 4 't et B criektpe llymana. I'ne xe eé B3ath? K cua-
CTBIO, Ha MPAKTUKE, BO BCeX 00JacTsAX Ha 3emiie, eCTh pe30HAHCHbIe YaCTOThI ceficMuye-
CKHX CHTHAJIOB B 9TOIl 00JacTu. A rJe ke umeercs ceiicMuueckasi akTuBHOCTh? CelicMuyecKast
aKTUBHOCTb HaOTIONAETCS B MECTaX CUJIBI, TJIe OPOMHA BEJIMYMHA U3BJIEKaeMOM U3 3eMJTH MOIITHOCTH.
ABTOopoM mokazaHo, uto [Ipubaiikanse u odmacTs VIBOXTMHCKOrO AaljaHa pactoliokeHbl B MeCTax
CHJTBI U TIOBBIIIIEHHOM celicMUKH. VITak, HeoOXomuMBble YCIOBHS cOOMoOIeHbl. Tak Kakue ke 3T0 HU3-
KOYaCTOTHBIE MUKU?

Ha rpadukax nokaszansl xapakTepHble pe3oHaHchl BOMM3u 1 ' v BOmm3u 2 ['11, KOTopbie BUIHBI
npu perucrpaiyu nmukoB llymana. 1o He cinyvaiiHasi KApTUHKA, UX OY€Hb MHOTO MOXOXHX. UTak,
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YTO K€, BCe-Taku, MMeloTcs pezoHaHchl [llymana B oonmactu 11 u 2 T'u? JlomkeHn paccTpouTts npu-
BepxkeHleB MukoB [llymana, 3aperucTpupoBaHHble IMKM HE MMEIOT K HUM OTHOIIeHus. Bce peno
B MeCTe perucrpaiuuy. 3aperucTpupoBaHHble YACTOTHbIE NMHKH B 00JacTH HH(PAHN3KUX
YacTOT XapaKTePHbI TOJbKO 51 CeliCMUYEeCKH ONACHBIX 30H.

WTtak, mytemMm cpaBHEHUSI MHOTOYMCJIEHHBIX CHIEKTPOB CEHCMUYECKUX CUTHAJIOB, BbISIBJIEHDI
nuku B 1,2 'y u 1,8 'y, koTopbie pacnoso:xkeHsl B Tpedyemoii odactu yactot ot 0,3 10 4 I'g
JUISL 1eJIbTa-PUTMA FOJIOBHOTO MO3ra, KOrja yejoBeK BIajaeT B IIy0okuii coH. Bot Bam
BaKHAasl 4YaCTh NCU-TEXHOJOrum!

WTtak, HeoOXOOMMblEe PE30HAHCH 10 TpeOyeMOl BeIMYMHE YaCTOTHl BHISIBJICHBI. Tereps cJie-
JIyeT ompeieJuTh TAKYH aMILIUTYAy STHX MUKOB, YTOObI OHU MPOU3BOAMIN BO3JCHUCTBHUE.

B nmrteparype yKasplBalOT CleAyIONIMe BETWYMHBl AMIUIMTYIBl HU3KOYACTOTHBIX CHIHAJIOB
B obnactu ot 0.3 1o 4 'ty 17151 1eibTa-puTMOB:

— B nipenenax 20—200 mkB (BbicokoaMILTUTYJHBIE BOJIHBI) [167];

— 250—300 mkB, Brote 70 1000 MxB. O6HapyxkuBaeTcss BO BceX 30HAX MO3Ta, 80 8peMsi
21YyO0K020 CHa, a Takxe npu Hapkose [168].

BaxkHo oTMeTHTH, UTO TpeldyeMasi aMIUIUTYa HU3KOYACTOTHBIX CUTHAJIOB JJIsI
JleJIbTa -pUTMA BbllIe, YeM JUIsA APYruxX PUTMOB IOJIOBHOIO MO3ra: JUisl /1eJbTa-pUTMOB
COCTaBJIsIeT COTHH MHKPOBOJBT, a JJisl APYrUX PUTMOB, HanpuMep, Ajas ajibda-purMma,
BCero JecsTKH MHKPOBOJbT. VTak, s ie/ibTa-pruTMa HEOOXOMMA aMITTUTY/Ia BO3ACHUCTBYIONINX
HU3KOYACTOTHBIX CUTHAJIOB B IMaNia30He B COTHU MUKPOBOJIBT, 0 THICSTYM MUKPOBOJIBT.

Takum o6pa3zom, 1js noaydeHnst Heooxoaumon aMmmTyabl 40 500 MxB — 1000 MxB
JUISL 1eJIbTa-pUTMA CUTHAJ cJielyeT YCUJIUTh, He MHee, yeM B 10 pa3!

M cHOBa MBI MPUXOJAMM K TEXHOJOTHsAM JpeBHUX muBmiauzamuii! Bamxpa ¢ kpwu-
CTAJUIOM 00JIa7laeT TaKkoi BbIcovaiiieil Jo0poTHOCTHIO! Bocnmoab3yeMesi THIIOM BaIsKpbl
€ KPHCTAJJIOM WJIH K€ THIIOM KOJIOKOJbYHKA ¢ KPHCTAJLIOM B pyUKe.

B CMMU Ha ¢otorpadun Xam60-nambl UTUT3510B N300pakeH ¢ KOJTOKOIBYMKOM U C BaKPOi
B pykax. Tak 4to (pakT MX HCMOJIb30BaAHUS HATNIO . DOPMY KPUCTAJIOB MOXHO YBUETH B APEB-
HUX pucyHkax. Ho Bajkpa U KpHCTaLI B PyuyKe KOJOKOJIbYMKA MOIJIH OBbITh HACTPOEHBI
HA rapMOHUKH WJIH OKTABbI 1eJIbTa-pUTMAa, IPU KOTOPOM YeJIOBEK BIa/1aJl B INIyOOKHX COH,
a opraHbl YeJJ0BeKa NMepecTPanBaJMCh.

Ha puc. 76 nokaszan BapriaHT BHYTPEHHEH KOHCTPYKIIMH LIEHTPATbHOM 001acTH Bakphl. B 11eH-
Tpe pa3MelleH KPUCTall KBapIia ¢ oTBepcTieM. 1Jist momydyeHus: OOMbIION aMILITUTY/IB B pe30HAHCEe
KPHCTAJLT KBap1a J0JKeH ObITh 00s13aTeJIbHO YiCThIM, 0e3 npumeceii. Toraa ero 1o6pot-

HOCTD KoJIoccaibHa — 107 [Tpu HasTMUIMK ipuMecei T0OPOTHOCTh CHUKAETCS JI0 10°.

Takast BO3BMOKHOCTh He TAINOTETUYECKAsA, a peaibHasd.

Pesiome.

1.1y peanm3aiiuy Jie/ibTa-puTMa TOJIOBHOTO MO3Ta, IIPU KOTOPOM YeJIOBEK BIIAJIaeT B TIIy0O-
KW COH, B MOJIHYK) peJlaKcamiio, MOJHOe MOrpyKeHne B MeJUTAIUI0 WM TPAHC, a Opra-
HU3M MEPECTPANBACTCA, HeO6XOHI/IMbI ABa OCHOBHBIX YCJIOBUA: 4aCTOTA JOJIZKHA 6LIT]) B JUAIIa30HE
ot 0,3 no 4 I't, a ammumatyga 6omnee 1000 mxB.

2.BrinonHeHre ycinoBUN BO3MOXKHBI MIPU peaM3alldil O'POMHBIX PE30HATOPHBIX OOBEMOB
C JIMHEWHBIMU pa3MepamMu ISl BO3IYITHOro rpoctpancTBa 6omnee S0 — 100 meTpos.

3. BoinonHeHue ycloBUI BO3MOXKHBI IIPH PeaT3allid MaJIbIX PE30HATOPHBIX 0OBEMOB KpH-
cTajUla KBapla B BaJDKpe WIM B PyYKe KOJOKOJMbUMKA. OJHAKO MPHU ITOM pacdeT MPOU3BOIUTCS
Ha TAapMOHHMKMW W OKTaBbl, IIPU KOTOPLIX aMIUIMTyda MMaJacT, MPOIOPLMOHAJILHO ABYM B CTCIICHU
HOMepa OKTaBhl. [losTOMY mJig MOCTHXREHUsT TpeOyeMOoW aMIUIUTYIhl HeOOXOAMMO WCIOIb30BaTh

YUCTHIN KBapll, TOOPOTHOCTh KOTOPOTO COCTABJISIET 107.
4.PeanbHo 3a(pMKCUpPOBaHA BaAXpa U KOJIOKOIBYMK B pyKax (WM Ha KOJeHsX) XaMOo-IaMbl
Htursnosa.
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OpnHako, ecTh H CKPbITOE IPUMEHEeHHE, 0 KOTOPOM BCJIyX He roBopsT. [louemy Xamo60-
Jama UTurasioB BeJies pacKonaTh BaJKPy M KOJOKOJIBLYHK OT iepBoro Xamoo-aamsl 3asieBa?
Jleno B TOM, 4YTO OHU HACTOsAIIUe, OT APeBHHUX HMBHJIM3anmii. Kpome Toro, oueHb BeposTHO,
YTO OHH COJEePKaJHM KpHcTalI. Kpucraur MokeT cogepkarbcs, Kak B BaJKpe, TaKk U B pyuKe
KOJIOKOJIBUMKA.

Takum 06pa3om, MOKHO ¢(pOPMYJIHPOBATH MBICJIb 0 KOMILJIEKCHOM YaCTOTHOM ONTH-
MaJILHOM 3BYKOBOM BO3/1€HICTBHM, NPHAYMAHHbIM HEeM3BECTHBIMH JPEBHHMH CO3/aTe-
Jsimu. B niporiecce uccnenoBanmii aBTopom, Asiekcanapom MarasiieBbsiM [41] Obiia moka3zaHa CBSI3b
c aprepaktamu MeKCUKH, Ha KOTOPBIX M300paxeHsl nputienbiibl 1 HJIO, To MOKHO TOBOPUTSH O TeX-
HOJIOTUSIX IPEBHUX LIMBIIIN3AIINN.

ABTOp TO¥ KHHUI'H MOAPOOHO MCCIIENOBA IPEBHUE KaJIeH1apy pa3HbIX CTpaH, cM. KHUrH [11,
12, 13]. B auteparype NuuIyT 0 NpUOpPUTETE APEBHETO KaJIeHAApsl CBOEH CTpaHbl. DTO BCTPEUaeTCs
4acTo. ABTOp B CBOMX KHHIax TMOKa3aJl, YTO CYIIECTBOBAJ €AMHBIX TEXHOJOTUYECKUI IIEHTP ApPEeB-
Hel [MBWIM3AllUY, OTKY/a 10 Bcell 3eMJie pacipoCTpaHWIMCh HOBIIecTBa. PaccMoTpeHHnast tema
BJUSTHUSI 0CO0O0T0 NIJIeMAa U CBSI3H ¢ BLIOpaHHOI (hopMoii 1 pa3MepoM IUTa, 00ecneunBa-
olIye JONOJHUTeIbHbIe MOIIHeIIe CHJIbl BOMHAM, TaKKe MOKHO OTHECTH K TeXHOJIO-
rNYecKuM JIOCTUKeHUSIM HeM3BEeCTHOH HaM JIpeBHel IMBUIN3AINY .

Kak 3ti TexHonornu ObUTM BHEpeHB! B apMuio Asiekcanapa MakenoHckoro? OdeHb mpocTo.
AJekcaH[Ip He CUJIbHO LIEPEMOHMUJICS C POACTBEHHUKAMU M HE CITyIIaJl UX MHEHUE, HO NP EKJIOHSIJICS
’KpenaM M BHUMAaTeJbHO BIUTHIBAJ UX MHeHHeE. DTOT (DakT OOIIEeHHUs CO KpelaMu UCTopuYe-
CKM MOATBEPXKIEH. A KTO TaKHe Kpelbl? DTO sipKHe MPONOBEAHUKY 3HAHUIA CTAPUHBI WX APEBHUX
3HAHUH, B TOM YMCJIE OT IPEBHUX [IMBUIM3ALNIA. BOT BaM U CBsI3b. MaKeIOHCKUH YUUJICS Y BEJTUKOTO
dunocoda Apucrorens. He oH s mocoBeToBan emy oOmiaTbest co xkperiamu? Takoro ¢akta aBTop
B JIMTEPAType HE BCTPETHJI, HO MOXKET BbICKa3aTh JIOTAIKy 110 TOMY MOBOAY.

ABTOp B cBOel KHUre [26] o Bolicke Asekcanpa MakeqoHCKOro, a Takke B CBOer KHure [27]
0 (papaonax Erunra, nokasas, 4yTo HIapyK WM YTOJILEHUE Ha MAKYILIKE 111JIeMa BOMHOB U B KOPOHAaX
(papaoHOB He cityydaiiHoe, a MpeIHA3HAYEHO JJIs HACTPONKU Ha BAKHYIO )KU3HEHHYIO YACTOTY C IIeJTbIO
NPHUAAHNAS] CUJIbI U IOTOJHUTEJLHBIX BO3MOKHOCTEl 0 ynpasjeHusi cuioii mpicau. Ilpu-
YyeM, 3TH BO3MOKHOCTH NPHIILIN HA HANIYy IUVIAHETY ¢ APYruX IVIaHeT, 1 OKYTaHbI TallHOM.

OTU cpaBHEHUS €llle pa3 NOATBEPKIAI0T (PaKkT TOro, YTO yJIMHEHHbIE IJIeMbI ¢ pacmmpe-
HHEM HJIM HIAPUMKOM Ha MaKyllKe M3 apMul AJiekcaHapa MakeqoHCKOro 3auMCTBOBaHbI
no c¢opme u3 apesuux apredakros Ernnra, Uuauu, mymep . Kpome Toro, ects Gonee npes-
HUE UCTOYHMKU Mo apredaktamM Mekcuku. Beero B Mekcuke Takux apredakToB okosio 20 Thicsay
Y BBIKAIIBIBAIOT Bce HOBbIe. KOHEUHO, n3BeCTHO U3 yosoruu, 4ro okosio 90% apredakTos 1o npu-
niesbluaM — noajesbHele. [IpaButenscTBO MeKCMKM pacceKpeTuio U MOATBEP:KAAET MOJIMHHOCTD
tonbko 400 apredaxToB U3 20 THICSY U3BECTHBIX. ABTOpP 9TOM KHUTM MCHOJIb30BaJl OCHOBHBIE pac-
CeKpeueHHbIe apTeaKThl MPaBUTEIHCTBOM Mekcuku. [109ToMy MOKHO rOBOPUTH 00 UX MICTUHHOCTH.

Kak He xoTen aBTOp 3TOW KHUTH, a (DAKTHI BIUSHUS IPEBHUX [IMBUIIM3AIMI M UX TEXHOJIOTUH
BBLIJIE3aI0T U BbUIe3aloT. Hara ncropus nosnHa taitH Mupo3nanus. Eciam aBTopy ynanocTs pacKpbITh
XOTs1 OBl MQJIYIO UX YaCTh, TO OH MOXET CUMTATh Ce0s1 CYACTIIUBBIM YEJIOBEKOM, JIOHECIIUM M pac-
KPBIBIIUM TEXHOJIOTUH JPEBHUX [TUBUIM3ALIUI.

Urak, moaseaem uroru. [Icu-TexHonornu, KOTopsle ObUIM Pa3BUTHI M JOBEIEHBI IO COBEP-
IIIEHCTBA ¥ MPUOOPHOTO MCHOMHEHUs akajeMuKkoMm Mropem Bukroponuem CMUPHOBBIM BO Bpe-
mena CCCP. Onnako nocne pazsana CCCP 3710 HanpaBieHHe, Kak ¥ MHOTO APYTUX, ObLJIO CBEPHYTO.
KoneuHo ke camo HarpaBiieHUE pa3BUBAETCS M CeNYac, HO He TaK MHTEHCHUBHO. 31€Ch MOXHO IpH-
BECTH aHAJIOTHIO C pa3BUTHEeM KocMmoca ¢ akagemukoM Cepreem IlasnoBuyem Koponesbim. Ilpu ero
’KU3HU ObUIH MPOEKTHI 10 nocernenuio JIyHsl 1 Mapca, Ho Tocyie ero CMepTH BCe 3TO ObLJIO CBEPHYTO
Ha MHOTHE TO/Ibl U JaXe AECATUIIETHS U TOJIbKO ceiiuac HaOMmoaaeTcsi BO3BPAT K TUM HaIlPaBJICHUSIM.

JpeBHME TEXHOJIOTUH, COAEPKAT IEMEHTHI IICU-TEXHOJIOTHIA:
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— B JIpEBHUX MHAMNCKUX Benax copepkurcs opykue BO3JEUCTBUS HA CO3HAHUE;

— B apredpakrax ngpesHero Erunra, npesneit Unaun, npeBHeil MekcHKY Uy LiIyMep coepkarcs
3JIEMEHTHI YCUJICHUS MBICJIEH, TeJIeNaTuu, BO3/ICUCTBUS HA OKPYKAIOIIKUX U HA MAacChl JTIO/IEN.

JlpeBHME TEXHOJIOTUH C IICUXOTPOHHBIM BO3AEUCTBUEM OKA3aJIMCh UCKJIIOUMTENIBHO IPEBHUMU
Y TAMHCTBEHHBIMU. Ha packpbIThIX MEKCMKaHCKUM IpaBUTENILCTBOM apTedakTax ¢ HJIO u npuiiesns-
LaMH, yKa3aHbl (PUTypbl C KOPOHAMU U LuleMaMH, Kak B IpeBHeM Erunrte u Mnauu. OHu copep-
KaT IIapUKY WIM pacliMpeHusl Ha Makyllke, KOTOpble, II0 pacueTaM aBTopa, AjiekcaHapa Maran-
LIeBa, HACTPOEHBI HA )KM3HEHHO BakHy10 yacTtory 110 ', a Takke Ha yactoTsl pe3oHaHcoB [llymana.
ITO NO3BOJISIET, BO-IIEPBBIX, COAEPKATh OPraHU3M B YCIIOBUSIX TOMEOCTAa3a, T.€. ONTUMAJILHOW CBSI3U
OKpY’KaIOILEeW Cpeibl ¥ YeI0BeKa, a. BO-BTOPbIX, MO3BOJISAIOT NIepelaBaTh 3a CUET PE30HAHCOB MbIC/IN
Ha pacCTOSIHME B TOM YHUCJIe, C YCHJIMTENSIMU MBICIU. TakuM oOpa3oM, KOPHHU TICH-TEXHOJIOTHIl
y’KaCHO JIp€BHUE U TAMHCTBEHHBIE U MOSIBUJIMCH HA 3eMJIe C IPyroy IUIaHEeThI.

VlcTrouHMKOM 3HEpruM sl COBPEMEHHBIX NCU-TEXHOJIOTUN SIBJISIIOTCSI CETEBbIE HANPSKEHUS,
BEJIMYMHBI KOTOPBIX OTPaHUYEHBl U 3arTpaTHbl. MCTOYHHMKOM 3HepPruu JApPeBHHUX YCTPOHCTB
110 BO3/1eHICTBHIO HA YM, YaKPbI H CO3HAHHUE, SIBJAIOTCS Jpyrue BIAbl SHEPrum: COJHeYHAas!
SHeprusi, celicCMH4YeCcKre BOJHbI N3 3eMJIH B MeCTaX CHJIbl 1 TOPCHOHHOE M3JIy4yeHHue. T
HCTOYHHMKH NPAKTHYeCKHN Helcyepnaembl .

[Tocne npoBeeHHBIX B JaHHOW KHUIE MCCIIEIOBAHUN, MOKHO CKa3aTh, KaKoe MMeeT OTHO-
IeHNe TeXHOJIOTHH JPeBHUX HMBUIN3AUMI K ncu-texnogorusam. Camoe npsimoe! Pe3so-
HAHCHI B pPaCIIMPEeHHbIX YaCTSX HIJIeMOB B KOPOH (hapaoHoB, boros, IlocBsieHHbIX, Kpe-
0B M JPeBHUX BOMHOB, MO3BOJISIIOT, BO-NIEPBbIX, HACTPOUTH UX XO035IMHA HA HYKHYIO
aKTHBHOCTb, 1, BO-BTOPBIX, IO3BOJISIET U3JIy4aTh HU3KOYACTOTHbIE Pe30HAHCHbIE BOJIHbI
HA OKPYKaWIMX 1 Bo3elictBoBaTh Ha HUX! KpoMme Toro, B ApeBHNX apTepakTax B 601b-
IOM KOJIMYeCTBe MOKA3aHO TeJeNaTHYeCKoe BO3/1elCTBHE Ha OKPY:KAIMINX, NOKA3aHO
3TO OYeHb HAIVISAHO IIyTeM PACIOJIOKeHHsI JIaJ0IeK B CTOPOHY BO3/1eMCTBHSA, IyTeM yKa-
3aHUs JKe3JI0B H HACA’KEeHHBIX HA HUX aHXOB, MyTeM N300pakeHusl TPOHHBIX yCHINTedel
MBICJIU M BO3/1eliCTBHSI HA Macchl Jiroaeil. /laxe yakpbl B ApeBHUX H300paKeHUSIX B KOJIH-
yecTBe 10 22, IOKAa3aHbl He MPOCTO TaK, a ¢ NpUMeHeHUeM cnocoba cumposansma. Ilpo-
PHCOBaHbI 7Ke3JIbl H CILIIOCHYTbIe KOPOHBbI, BO3/1eHCTBYIOII[HE HA YaKpbl, B TOM 4YHCJIe,
Ha co3HaHue. K 3Tomy cieayer qo6aBuTh onucaHue B ApeBHHUX mHamiickux Bemgax opy-
’KHH, BO3/IeHCTBYIOIIUX HA CO3HaHHe. BoT BaM u nmposiBjieHne NCH-TEXHOJOTU, Hayllee
OT HEU3BECTHBIX NpeIcTaBUTeJIell JPeBHUX IUBHIN3AIUN H, KaK I0Ka3aJ1 POBepPeHHbIe
apredaxtbl Mekcuku ¢ H/10 u npumenbnamMu, OT HeM3BeCTHBIX NIPeCTaBUTe el IPYrux
IJIaHeT!
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