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NMPEOUCIIOBUE

BoucTuHy, cyabba urpaet yenoBekoM. Tak CnyyuMnochb, YTO B YyXe JOCTATOYHO 3perioM BO3-
pacte nepefo MHOM, Kak KOMeTa, BfeTeBllass B aTMocdepy, NPOMENbKHyNa spkas BO3MOX-
HOCTb «B paboyee BpeMsi» 3agymatbcs Hag rnaBHbiM: KTO mbl? v TOE mbl? Takue Bonpochl
00ObIYHO BOSIHYIOT YerioBeka B [JETCTBE MOKA OH elle ManeHbkuih — He npu gene. Kak Hu
CTPaHHO £, YKe CIOXMBLUUNCS YYEHbIN, MHTYUTUBHO YXBaTUNCS 3a 9TOT LWAHC. 3a4apOBaHHbIN,
S OTBAXWUNCS BbIOpaTbCS U3 HAEIKEHHON HAY4YHOW Koneu 1 no 6e3fopoXbI0 MPONOXMN CBOIO.
W Hu pa3y He noxanen 06 aToM, X0TS Yepe3 AeCATb NeT NPOEKT, Hag KOTOPbIM S U MOW Konne-
M NI04OTBOPHO M YBIEYEHHO paboTanu, cropen B cyeTe NepecTpoikuy, Kak Ta KomeTa...

A yyBcTBYHO cebsi 06s3aHHbIM pacckasaTb noapobHee, kak 3To BbINo, U YTO S yCnen yBUAETb 1
NoHsATb. Mo406HO TOMY, Kak OXOTHO AEMATCA CBOMMM BreYaTNIeHUsIMU NIIOAN NOCTE «BCTPEYM C
nHonnaHeTsiHaMuy. C HeGonbLUOW pasHULE: 5 — yYeHblid, Aa elle cneuuanuct B obracmu
U3MKM TBEpPAOro Tena, Tak YTo Mosi DaHTa3nst He «NeTaeT», a TBEPAO CTOMT Ha Hay4HOM
nouyse.

B Havane 80-x rogos npowwsioro Beka (coBcem HefasHo!) a1 pabotan B VHCTUTYTe paguoTex-
HUKW 1 anekTpoHukn Akagemun Hayk CCCP (MPJ), yxe 3awwmTun QOKTOPCKY0 AuccepTauuio u
pykoBoaMN paboToW HECKONMbKMX acnmMpaHTOB. Y Kaxaoro u3 Hux Gbina cBOS TeMa, OCHOBaH-
Has Ha MOEM Hay4YHOM 3afene, Tak YTo pesynbTaThbl MX UCCefoBaHuWii Obinn BNonNHe oxuaae-
MbiMi. Bonee TOro, ICHO OYepUNBaNMCb rOPU3OHTLI AanbHEWLEero pa3BuTs Moel Hayku. U
Tak Ha BCIO OCTaBLUYKCS XU3Hb... Bce cknaabiBanocb B MOeW HayYHON Kapbepe Kak Henb3s
nyywe. Ho Bpems OT BpeMeHM s cTan owylaTb BHyTpeHHee 6eCnoKONCTBO, CIOBHO B MOEN
XW3HWM He XBaTano 4Yero-To rnaBHOro. M BOT ogHaxabl 8 BAPYr XMBO npeactaeun cebe, 4to
neT dJak Yyepes gecaTb — ABaguaTh 8 OTKPOK YTPOM rnasa, YBUXY CTOMb NPUBBLIYHYIO KapTy-
Hy: ronyboe HebO, 3eneHble gepeBbs cnellawmx Kyaa-t1o nogen — nm ocTpo NOYyBCTBYH, YTO
3TO 1 ecTb rnaBHoe — YKuU3Hb, KOTOpas TeYET N0 CBOMM, HEBEAOMbIM MHe 3akoHam. M Tevet
OHa MMUMO MeHs, LennKoM NOrpy>XeHHOro B Npobnembl usnkn TBEpAOro Tena, XuByLLEro B
O[HOM M3MEPEHNN MHOrOMEpPHOro, 6eCKOHEYHO pasHoobpa3Horo mupa. A xanb: XWBEeMm TOIb-
kO pa3... Tak y MeHs B rnybuHe cCo3HaHUs NPOCHYNOCh NOYTM AeTCKoe no cune nbonbITCTBO,
1 OHO Gbl CHOBA YCHYNO cpeawn paboyen pyTuHbl, ecnum Obl He cryyan.

MpuMepHO B TO Xe BpeMs, Korga 8 3agymancs o XXusHu, B obLlecTBe BO3HWK UHTEPEC K Tak
Ha3blBaeMbIM 3KcTpaceHcaM. OHu Skobbl MOTMU TBOPUTL YyAeca, BbIXOASALWME Janeko 3a npe-
[enbl YyBCTBEHHOrO BOCnpuaTus. BHavane ato 6bin He 6bonee yem npasgHblin MHTepec. dusu-
K, OCOBEHHO 3KCMepuMeHTaTopbl (3 B TOM YUCME), LWYTNUBO Ha3blBamu 3KCTPACEHCOPUKY
«Befbmonorven». Ho B oMH NpekpacHbIn MOMEHT «CBeEpPXy» ObIno pelleHo pasobpartbcs B
9TOM NpodeccuoHarnbHo. Tak yX CIy4nrnocb, 4TO OKa3anucb 3aTPOHYTLIMU MOW NPodeccuo-
HanbHble UHTEpeCbl — A U3yyan MHpakpacHble ceHcopbl. Cama «BefbMONorns» MeHs HUC-
KOINbKO He MHTepecoBana, HaobopoT, Bbi3biBana annepruio. Y4YeHbix UHTEpecyeT, yBnekaet
TONbKO 0ObEKTUBHASA pearibHOCTb, JaHHas B akcnepuMmeHTe. A «BedbMororus» cylecTsosana
Ha YpPOBHE XMTENCKOro NpUMWUTMBA: «5 caMm BUAEn, crblwan...» J1o bbina ganeko faxe He
(heHoMeHonornsa (HavyanbHbIA onucaTeslbHbIA 3Tan Hayku), KOTopas OCHOBaHa Ha [Joka3aTesb-
cTBe (C HeobXOAMMON CTaTUCTUKOW) CYLLEeCTBOBaHWUSA Kaxaoro eHomeHa. Ho B «Befbmono-
rMn» urypmuposanu Tak HasbiBaeMble «61onons», ¢ KOTOPbIMU PE3OHHO BbINO NopyyeHo pa-
306paTbCa Hawemy WHCTUTYTY pagnoTexHuku u anektpoHukn (MPJ). Bot TyT 4 yBuaen Bos-
MOXHOCTb YAOBNETBOPUTL CBOE NIOBOMBITCTBO K YKU3HU 3@ «KA3EHHbLIA CYET» W NPEeasioXuU
NPoeKT «Pusnyeckne nons n nsnyyeHns 6oobbekToB». NPOEKT NPSAMO HE UMEN OTHOLLEHUS K
«BEAbMOINOrMM1», HO JOIMKEH BbIN NpekpaTUTb AOCYXUe pasroBopbl 0 «buononax». A 6bin yxe
[0CTaTOYHO OMbITHLIM (MU3UKOM U MOHUMAT, YTO Ka3eHHbIE AEHbIN HYXHO HEe TONbKO MoTpa-
TUTb, HO U «BbIAATbY 32 HUX YTO-TO NOJSIE3HOE ANIA HAPOAHOro X03aKcTBa. [103TOMY B KayecTee
rnasHoM Obina nocTaBfieHa 3ajava paspaboratb HOBOE MOKONeHne MeAWLMHCKOW annapary-
pbl AN OYHKLMOHANBLHOTO KapTMPOBaHUA OpraHuamMa no ero cobCcTBEHHbIM curHanam. Temy



ogobpunu, n Hayanacb paborta.

MHe yganock cobpaTb YHUKaNbHYO KOMaHAy MONOALIX (pu3TexoB (BbIMYCKHUKOB MOCKOBCKOro
(PU3NKO-TEXHNYECKOTO UHCTUTYTA), B NEPBYI0 O4epeb MOMX CTYOEHTOB M acnupaHToB. C HUMK
Ha OCHOBE HakonneHHoro B VIP3Q onbiTa B 06nacT NacCMBHOMO AUCTaHLMOHHOIO 30HAMPOBA-
HMS Mbl M3roTOBWUAW annapaTypy, NO3BONSALWY HabnwgaTh He BUAMMbIE HEBOOPYXEHHbLIM
rnasom gusnyeckme nons YenoBeka u XUBOTHBIX B UX (OYHKLMOHANbHOW AnHamuke. dakTuye-
CKU Mbl YBUAENN OpraHn3M «B ero cobCTBEHHOM cBeTe». Hapsiay ¢ rnaBHOM Hawen Lenbo —
pa3paboTKoN HOBbIX METOAOB W annapaTtypbl AN (YHKUWOHANbHOW AUAarHOCTUKM opraHu3mMa
— Mbl MPEASIOKNIIN U NPOBEPUNN BO3MOXHbIE (DU3NYECKME MEXAHWU3MbI OCYLLECTBMEHNS JKCT-
PaCEHCOPHbIX (PEHOMEHOB: TefeknHe3a, KOXXHOro 3peHns u Aap. Tak 4To, HE3aBMCUMO OT KX
06 BEKTUBHOMO CyLECTBOBAHWS, Mbl MO Bbl BOCMPOM3BECTM KX, KAaK «BOJSIXBbI (hapaoHa» no-
BTOpUNM «BoXbyM Yygeca Mowncesy.

W3yyas rnaBHbIN pasgpaxuTent OOLWECTBEHHOrO CMOKOMCTBUMS — (PEHOMEH «3KCTpaceHC-
LenuTenb», Mbl 0OHaPYXUnu yanBUTENbHbLIE BO3MOXHOCTU CEHCOPHOIO BOCMPUATUS 0COBEHHO
noacosHaTenbHoro. bonee Toro, Mcnonb3ys paspaboTaHHble MeToAbl U annapaTypy, Mbl BMe-
cTe CO cneuuanuctamu u3 Kutas ctanu usyvyatb HaKOMMEHHbIN B KUTAWCKOW MeauuuHe onbIT
BeckoHTakTHOro LenuTenscTBa — UWUryH. K Halmm uccnefoBaHusM NOAKIYUAUCE COBEp-
LWEeHHO HeobXxoauMble NMpU U3YyYeHUN YenoBeKa Hay4Hble napTHepbI: duanonoru, buonoru, me-
AVKW, NCUXOMOrM M Ap. TOMbKO TakoW MyMNbTUAMCUMMNMHAPHBIM noaxond obecnevnn ycnex
npoekta. Mbl Hayanu paboTy ¢ nogxoda «YenoBeK rnasamu pagmoU3nKn», a MpULWK K
NPUHUUNWANBHO MEXAUCLUNITMHAPHOMY M3YYEHUIO «4enoBeKa rnasaMm Haykuy». TOSbKO Takon
B3rna4 Ha npobremy no3BofsieT MOHSATb CKPbITblE BO3MOXHOCTU YENOBEYECKOro OpraHu3ma,
0CO3HaTb €ro TECHYI0 CBA3b C OKPYXatLuM BUANMBIM U HEBUAUMBIM MUPOM. Kak Bcerga, Ha-
YYHO Ocsi3aemasi peanbHOCTb OKka3anacb HaMHOrO MHTEPECHEE NMPUMUTUBHBIX «NPULYMOKY.

B npaktuyeckom nnade, rnsias Ha YenoBeka NPUHLMUNUANbHO «06LLeopraHn3MeHHbIMU rnasa-
MU paguodu3NKILY, Mbl MOHSU FNABHOE: pacTyLas crelnanusauns MeguUmHbl MOXET BCKOpe
3aBECTU ee B TYNUK (ecnu elle He 3aBena). byayluee 3a HOBbIM 3paBOOXpPaHEHNEM, B LEHTpe
BHUMaHWS KOTOPOro LiesIoCTHOE BOCTPUATIE OpraHuamMa yenoseka v npodunakTika BO3MOX-
HbIX HapyLIEHWIA ero dyHKLMOHMPOBAHNS.

Ha koro paccuutaHa aTa kHura? Ha nwboro, KTo XxoTs 6bl MHOrAa 3a4yMbIBAETCS MEXOY «He-
OTNOXHbIMK Aenamuy» 0 XWU3HU: TOM, YTO NpeacTaBnseM cobon Mbl CaMu 1 OKPYXatoLMI Hac
Mup. Ecnn «npoctoMy» untatento ByayT HEMmOHATHbI KakMe-TO TEXHWYECKME deTanu, MOXHO
CMesio Ux onyckaTb, HO A48 CNeunanucToB OHW NPUHLMUNWANBHO BaXHbI™.

*) Tekcm dns cneyuasucmose 8 OCHOBHOM npedcmaeneH 8 KHU2€ HEe)XUPHbIM KypcueoMm.
BBEOEHUE
Pa3obpatbca 1 4ONOXUTbL Gnmxanwemy cbe3gy

B koHue 70-x — Havane 80-x rogoB MPOLLMOro Beka COBETCKOe 0BLWeCcTBO OKOHYaTENbHO Mo-
TepsAno HanpaBfeHWe W TEMN TOHKW B «CBETIIOE KOMMYHUCTUYeckoe Byayuiee». Jlngepbl nap-
TUM 1 NPaBUTENbLCTBA, AOCTUrLLIME NPEKNOHHOro Bo3pacTa, AaBHO XuUnu hakTUYeCKn Npu KoM-
MYyHU3ME, YXKe HUKyZda He TOPONUIUCL W Aanu cnerka paccnabutbest NpocTomy Hapoay. B ato
CMYTHOE BpeMs, KOorga OpUeHTMpbl ObiNn pasMmbITel, B HApPOA4Ee CTana pacnpoCTpaHATbCS MOJI-
Ba 00 aKCTpaceHcax v AEMOHCTPMPYEMBIX UMW Yydecax: LenuTenscTee, TeNeknHese (aBumxe-
HUM NpeamMeToB 6e3 KOHTaKTa C HUMM), KOXKHOM 3peHun 1 ap. ATO NOBETPUE AOLLIIO A0 CaMbIX
4TO HM Ha eCTb BNACTb MMYLLMX, KOTOPbIM BECbMA KCTaTh Obino noboe Yygo Ans ykpenneHus
CBOEro 340pPOBbS.

Camon npumevatensHon durypon 6eina xyHa (E.1O. Jasutawsunu) ns Tounucu: cnyx o ee
ycnexax B LenuTenbCcTBe Jowen Jo ToraallHero pykosogutens ctpadbl J1.M. bpexHesa. OH
nossonun MMpegcegatento ocnnaHa CCCP H.K. BaibakoBy, eHy KOTOPOro yxe neuuna
IxyHa, n npamo cnpocun: «Tbl cam ee npobosan?» locne atoro [xyHy B3snu B Mocksy, K
OHa Hayana nNpakTMKOBaTb B MOMUKMNMUHMKE ['ocnnaHa, B CBOei HOBOW MOCKOBCKOW KBapTupe u
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[axe Bble3xana Ha 4OM K Hanbonee BaxHbIM nepcoHaM. M3BecTHbIN xypHanucT Jles Konog-
HbIX Hanucan 3axuraTenbHO-NOATUYECKYID CTaTblo O Hell B «Komcomonbckon npasae». LieH-
TpanbHas npecca nogxsatuna Temy, W HapoA noBanun K aKkcTpaceHcam. [1osSBMIOCL MHOMO
9HTY3MaCTOB — CTOPOHHWMKOB HOBbIX METOLOB fleYeHUs, OB BACHSBLUMX 3KCTPACEHCOPHbIE Yy-
[ieca CyLLeCTBOBAHMEM HEM3BECTHOIO Hayke «buononsy.

Onnot cosetckoit Haykn — Akagemus Hayk CCCP (AH CCCP) ¢ camoro Havana He ocTanacb
B CTOpPOHe: pecnekTabesnbHble akageMukn B YaCTHOM NOpsiAKe, «Ha J4OMY» MPOBOAMMM 3Kcne-
PUMEHTLI, NpoBepstoLLMe HeoOblYHbIE CNOCOBHOCTI SKCTPACEHCOB: KOXHOE 3peHne Posbl Ky-
newoBon, TeneknHes HuHens KynarmHow, nevenune [xyHbl U ap. YpOBEHb 3TUX «3KCNEpPUMEH-
TOB» XapakTepusytoT aeTanu nx HabnogeHnn: «Po3a He Morna noagcmaTpuBaTth, Tak Kak s cam
nepekpbiBan e none 3pexuns xypHanom ,OroHek"...» Unn «s cam OLWYTWN OXOr Ha Lee OT OT-
paneHHon pyku KynarmHon...». Takue 3asiBNeHWst U3 ycT Bedylmx akagemukos, Mepoes Co-
umanuctuyeckoro Tpyaa, otbpocunu Bcskume comHenuns, 1 AH CCCP 6bino gaHo ykasaHwe
NPOBECTU CEPbE3Hble HAay4Hble NCCNef0BaHMS aTUX (DEHOMEHOB.

JTO 03Hayasno, Y4To 3KCNepUMEHTbI JOMKHbI ObITb NpoBeAeHbl NPOeCcCUOHanbHO, AeNCTBY -
WMMKN Hay4YHbIMU COTPYAHUKAMU MHCTUTYTOB, KOTOPLIMW PYKOBOAAT akageMuku. A 6bin ogHUM
U3 TaKkUX COTPYOHWMKOB. BbINyCKHWK kadheapbl hM3nk1 NonynpoBoAHUKOB (uadhaka MIY, g K
3TOMY BPEMEHW NOYTU ABafuaTh NeT 3KCNepuMeHTasbHO U3yyan «XW3Hb» 3MNEKTPOHOB, KBaH-
TOB CBETA, NPUMECHBLIX aTOMOB, (POHOHOB (KBAHTOB KONebaHWi KpUCTaninyeckon peleTku) B
KpeMHuW. A ByKBanbHO XU 3TUM: BCE MOU MbICIWU U AENCTBUS Oblnin COCPeOoTOYEHb B 9TOM
OrPOMHOM CTPOWHOM MWUKPOMMUPE «PackonaHHOM» Luar 3a waroM gusnkamn. Takylo yBreyeH-
HOCTb HayKoW MpuBUNU MHe Mou YyHukanbHble yuutens C.[. KanawxukoB u B.J1. BoHu-
bpyeBwny. Ha pesynbtartax aToi yBnekaTenbHOW Hayku — oU3KNKN NONyNpoOBOAHUKOB — OCHO-
BaHa COBPEMEHHas MUKPO3NEKTPOHMKA. B yacTHOCTU, MOU 1ccnedoBaHWUs NpuBenu K paspa-
60TKe BbICOKOYYBCTBUTESbHBIX NPUEMHUKOB MHGPAKPAcHOro M3nyyeHus; kak noToM BbISCHU-
nocb, 370 U NPeaonpeaenuno Moe «nepecevyeHne ¢ aK30TUKon» eHoMmeHoB. Pabotan s Byk-
BasibHO «He BuasA Heba ronyboro», B noasane WHCTUTYTa pafuOTEXHUKM U 3NEKTPOHUKN Ha
MoxoBOW C MOMM OCHOBHbIM 3KCMEpUMEeHTasbHbIM NMOMOLLHWKOM B.I1. CuHMcOM 1 ¢ Heckonb-
KUMW acnupaHTaMmu u ctygeHtamu MockoBCKoro mamnko-TexHuyeckoro nHetutyta (MOTHN).

OpHaxabl MOV NpUATENb W HavanbHKK, 3aMecTuTenb gupektopa NP3, B To BpeMs elle YneH-
koppecnoHaeHT AH CCCP, a Tenepb yxe akagemuk, uneH lNpesngnyma PAH 0.B. lN'ynses
NONpoCKI MeHs, Kak cneuuanucTa B MHPpakpacHOW TEXHUKE, N3MEPUTb MHTEHCUBHOCTb U3MY-
veHus pyku H.C. KynaruHon. OH, Byayun pu3nKom-TeopeTUKoMm, yxe noy4actsoBan B page
«KBapPTUPHBIX» 3KCMEPUMEHTOB C akagemukamu. 'ynses Npeanonoxus, Y4To NpuYnHa OXOros,
koTopble KynarmHa sikobbl MOXET Bbl3blBaTb Ha PacCTOSHUK, He Npukacascb, — WHGpakpac-
Hoe (MK) nanyyeHue. S ¢ HeoBeprMeM OTHOCKIICA KO BCEM 3TUM 3KCNEPUMEHTaM, HO NPOCLObI
HaYyanbCTBa NPUHATO BbINONHATL. Mbl cobpanu npocTenwnin nameputenb nHTeHcnBHocTH UK-
n3ny4eHus, sknovatowmnin MK-potoconpoTUBneHne n ycunutenb, a Takke OCLMUnnockon ans
HabnaeHNs BPEMEHHON AuHamuku. YyBCTBUTENbHOCTb COBpaHHOW cUCTeMbl no3sonsana c
PacCTOSiHUS B HECKOIbKO METPOB PErMCTPUPOBATL MH(DPaKpacHoOe TENNOBOE U3NyYeHWe YyTb
TENnoro nasnbHuKa.

Cam akcnepumeHT 'ynseB yctpoun B CBOEW KBApTMPE, MOCKOMbKY AaXe Takyl yBaxaemyto
(BeTepaHa BOMHbI) «g4omoxo3aiky», kak H.C. KynarnHa, HenpocTo 6bino NpoBecTn B Halw pe-
XUMHBI MHCTUTYT. BHayane oHa NpogeMOHCTpMpoBana TenekunHes. ynses noctaBui Ha cka-
TepTb KONMNa4yok OT aBTopydkW, KynaruHa nomectuna Hag HAM KUCTW PyK M Hayana genatb
«crpebatowme» k cebe naccol. [Mpn 3TOM BbINO BUAHO, YTO OHA OYEHb CUMbHO HanpsraeTcs.
Baopyr konna4ok Havyan NnaBHO M AOCTaTOMHO BLICTPO ABUraThHCA K HEM, W Ha Kpato ctona Ky-
naruHa ¢ obneryeHnem nogxsatuna ero. ITO BNEYATNNUNO MEHS, HO HUYEro YyaecHoro, npo-
TWBOECTECTBEHHOTO A HE YBUAEN: B NPUHLMNE CKaTepTb, KOMMAYoK W cyxas Koxa pyKu MOrnu
3MNeKTPMU30BaTLCS OT TPEHUS U BbI3BATb ANEKTPOCTATUYECKOE NPUTSHKEHNE. HyXHO Bbino KOH-
CTPYKTUBHO 3KCNEPUMEHTanNbHO pa3obpaTbes, 1 NOHMMa, YTO BCE He TaK NPOCTO, MHAYe Kax-
Abl 661 0bnagan Takow cnocobHocTblo. 3aTeM KynarmHa npogemoHcTpupoBana 6onee npo-
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CTOW Ans Hee (TpeboBaBLLMIA MEHbLUErO HAaNPSXKEHUS) PEHOMEH — «OXOTW»: NPU NOSHECEHUN
KUCTW €e pyKKW, HanpuMep, K TbiIbHOW CTOPOHE NafoHW unu K 6onee YyBCTBUTENBHOW ThITbHOM
CTOpOHe LUen YenoBeK OLYLLan XXeHue, HapacTatwllee 40 oxora. S novyBCTBOBan 310 U Ha
cBOeW pyke.

3aTeM Mbl NPUCTYNUAN K NOATOTOBNEHHOMY HAMM 3KCNEPUMEHTY. BKNOYMIN N3MepUTENbHYI0
cuctemy, nonpocunu KynarmHy nogHecTW pyKy Ha pacCTOSiHUE HECKOSIbKMX CaHTUMETPOB K
00BEKTMBY M MONbITATLCA «cAenaTb oxor». Kak oHa HU cTapanach, HUKaKMX CUrHamnoB Ha 3K-
paHe ocuunsiockona He nosiBuock. Toraa npuweawnn Bmecte ¢ KynaruHon ee myx B.U. Ky-
naruH, KBanuguuMpoBaHHbLIN WHXEHep, CkoMaHgoBan: «[lepexoan B pexum TenekuHesay.
Bckope nocne aToro Ha akpaHe CTanu NosiBMATLCA «BCMMECKNY HanpshkeHusa Tuna nomex. Mol
HaYanu OAuH 3a ApyruM nomMewlaTb nepes 06bLEKTUBOM CneKTpanbHble unbTpbl, YTOObI BbI-
SICHUTb, B KAKOM CMEKTPanbHOM Auana3oHe CBETUTCSH UCTOYHUK — pyka KynaruHon. lNoyemy
obs3atencHo cBeTuTcA? MoToMy 4TO Mbl BbINM M3HAYaNbHO (MO 3aKa3y) «3auuKieHbl» Ha 06-
HapY>XeHUN MHPaKpacHoro nsnyyeHns. Ho HU OOMH M3 PUNLTPOB He BNWAN Ha Habnwopae-
Mble curHanbl. Torga Mon ctyaeHT AHgpein ynses, coiH H0.B. l'ynsesa, nomecTtun nepeg
06BEKTMBOM BMECTO punbTpa MeTanamyeckuin pybnb. CurHan octancs npexHum! Takoe mor-
N0 MPUATK B TONOBY TOSIbKO CTYAEHTY: B3pOCnble (PU3NKM «3aLUOPEHbI» 3HAHWEM TOro, YTO
WH(paKpacHoe M3nyyeHne Yyepes MeTans He NpoxoauT. TyT S pewwmns OTKNIYUTb dNeKTpuye-
ckoe nuTaHue (HOTOCONPOTMBIIEHUS: U CUrHaN ocTancs npexHum. Ctano SCcHo, YTo curHan oT
PYKW MOET NpsAMO Ha BXoA ycunutens (06 anekTpuyeckon aKpaHUMpPOBKE Mbl HEe N03abOTUMNUCK),
He3aBUCUMO OT droTonpueMHuka. CurHan Bbin NOXOX Ha KapTUHY 3NEKTPUYECKUX NOMEX, BO3-
HUKaIOLWMX NpU KacaHWK BXoda YyBCTBUTESIbHOIO yeunutens. Y KynarnHon 9T0 npoucxoauso ¢
pacctosHus 10-15 cm: kak ByaTo mexay ee pykon M BXOAOM BO3HMKAm 3N1EKTPONPOBOASLLNIA
MOCTHK... Yepe3 HecKonbKo AHeW Nnocne 3Toro aKcnepumeHTta 5 obpaTun BHUMaHWe, YTo Ha
ONTMYECKMX (MNbTpax, KOTOpble Mbl MCNONb30BanM B aKkcnepumeHTe ¢ KynarmHown, nosisuscs
HEKUN HaneT: Kak 6yato nx pabodyo NOBEPXHOCTb Tporanu «noTHoW» (6e3 pe3MHoBOM nep-
4aTKW) PyKOW, 4TO HEZOMYCTUMO.

B ontuyeckom aKkcnepumeHTe. 3TO HaBeslo Ha MbICIb, YTO U3 pyKU KynarmHon MOXeT npouc-
XOAUTb BbINPLICKMBAHWE «NOTa», Kanemnbku KOTOPOro CO34arT MPOBOASAWMIA MOCTUK MEXay
PyKOW M BXOAOM ycunutens. Takas runote3a morna o6bsACHUTL U BO3HUKHOBEHWE OXOroB, ne-
PEBOAS 3TOT JOCTATOYHO 3K30TUYHBIN ON18 PU3NYECKOro 0ObACHEHNS heHOMEH B 06M1acTb Ky-
fa bonee npu3emsieHHON «edKOM» XMMWUMW, TUNa annepruyeckon peakuun. VIHTepecHo, 4To
cpasy nocre akcnepumeHnTa ¢ KynarnHon s, CUnbHO TOponsch, AOMOK, B3sn Takcu. CeB B Ma-
WWHY, 9 06paTui BHUMaHWE, YTO Ha ThIIbHOW CTOPOHE NafoHWU, Haj KOTOPOW MOTPyAMnach
KynaruHa, pasropaetcs MHTEHCUBHOE KpacHOe MSATHO, NOXOXee Ha OXor. f He yaepxancs u
NOAENUICA BNeYaTieHneM ¢ Monoaeim wodepom: «Hy, yyaeca: cpegb 6ena aHsa obblyHas Ha
BUA XEHLWMHA NodHecna pykKy, He mpukacasiCb, ¥ Bbi3Bana OXOr...» TakCUCT HUCKOMbKO He
yamBumncs: «4to Takoro: marHeTu3My. Takas peakuus — HarnagHelid pedynbtaT «Bceobulero
HEOKOHYEHHOro obpasoBanusy». «[MpuHyauTensHoe» obpa3oBaHue ybuBaeT Ha KOpHIO Nobo-
NbITCTBO K MPOCTOW, HA NepBbIn B3rnaa, 06blAEHHON peanbHOCTU: OCTaeTCs TOSbKO He34opo-
BbIll MHTEPEC K «4ydecam».

Nocne 3Toro aKCnepuMeHTa S CHOBa MOrpy3unCcs B CBOW MPUBbIYHbLIA UHTEPECHENLINIA MUKPO-
MUP PU3MKK TBEPOOrO Tena u novtu 3abbin 06 «OTBAEYEHUU-NPUKITIOYEHUNY. HO BOT Kak-ToO
oceHblo 1981 roga g nogHsANCS U3 CBOEro NoAsana Ha CBETIbIA BTOPOW aTax, rae pasMella-
nacb aupekuus (4tobbl nognucatb Kakyk-To Bymaxky), u Bctpetun B kopugope H0.B. MN'ynse-
Ba. OH ckasan, 4to B 4 yaca nononygHu B ero kabuHete ByaeT cepbesHoe CoBeLlaHne no no-
BOAY 9KCTPACEHCOB, W MPUrIacui MeHs Noy4yacTBoBaTb. A Mpuwen u BCTPeTUN B KabuHeTe
KOMMaHWI0 JOCTATOYHO BBICOKOrO paHra yYeHbIX U MUHUCTEPCKUX HavanbHukos. KO.B. Mynses,
Kak pykoBoauTeNb 3Toro cosellanuns, obbvasun, yto AH CCCP BmecTe ¢ megmkamu u npo-
MbILLUMEHHOCTBI0 MOPYYEHO W3YUYNUTb IKCTPACEHCOPHbIE (DEHOMEHbI, ANs Yero HeobXxoaumMo
npexae Bcero pewunTb, YTO UccneaoBaTh M kak. Havanocb 4OBOSbHO CyMBypHOe obcyxaeHue,
4TO HY)XHO KOHKPETHO McCcedoBaTh: LenuTensecTBo (Torga npy Yem 3gech pusunkn?), buonons



(nons — 310 No YacT M3nKoB), TeneknHes u T. 4. MNpegnaranu gaxe nsyunTb pbibok B akBa-
puyme, npeayyBCTBYIOWMX 3eMMeTpsceHus... Bpems wno, B pesynbTtate OAUH M3 3aMMUHUCT-
pa He Bblgepxan u 3assun bykeanbHo cnepytwulee: «[lapTus nopyynna Ham, Mbl JOMKHbI pa-
306patbes € ,aTUM" 1 ONOXUTbL BrivKanwemy cbesqy. Y Hac He Tak MHOro BpeMeHM — BCEro
HECKONbKO MecsLeB». Ha ecTeCTBEHHbIE BOMPOCHI, @ YTO Xe «3T0», OH oTBeTUN: «[lycTb y4e-
Hble camu pewart...» Nocne aToro, HecMoTps Ha npu3biebl HO.B. M'ynsesa Hapog Havan BbICTpo
pacxoanTbCs, Tak kak pabounin AeHb 3akoHuMnca u «bonblumxy nogen xaanu 6onee BaxHole
fena, Tem 6onee yto 6bina NATHULA. S U3 yBaXEHWUS K HAYanbCTBY ocTancs. ['ynses Toxe To-
ponuncs. OH CnpoCUn MeHs, YTO S Aymar. H OTBETUS, YTO Y MEHS €CTb CcOobpaxeHus, Kak
MOXHO 6b1510 Bbl NOACTYNUTLCA K 9TOMY CO CTOPOHbI PAANOTEXHWUKN U SNEKTPOHUKK, U 51 MOCTa-
paloCh 3a BbIXOAHbIE MOMOXUTL CBOU NPEANOXEHNUS Ha Bymary.

£ cepbesHo 3agymancs, NOCKOMbKY MOHWMar, YTO, ECIM MOW NpeanoXxeHus GyayT NpUHATHI,
pacxnebbiBaTb 3aBapeHHyo Kawy npugetcs camomy. MHe 6610 4To TepaTth: 3a 20 neT akTuB-
HOW paboTbl B (hnM3nke NONynpOBOAHMKOB S HAKONWUM GOMbLIOW OMbIT, 3aLWMTMUI KaHAMAATCKYHO
W OOKTOPCKY0 AuccepTaumu, y MeHs Bbina Kyya ugen v nnaHoB «Ha BCH OCTaBLUYHCS XU3HbY,
HECKOMNbKO acnupaHToB MccredoBanu nog MoUMM pyKOBOACTBOM HOBble apdekThl. Ho, ¢ apy-
rOV CTOPOHbI, § BpEMeHamu NogymbiBan: a He nopa nu nNepeknounTbes ¢ NOYyNPOBOAHUKOB
Ha Opyrow Hay4Hbl 06bekT? Belb XM3Hb OfHa U B HEW MHOIO yBrieKaTeSlbHO HEMOHATHOrO, B
nepByto oyepelb «BEPLUMHA TBOPEHUS» — YenoBsex...

Kak ke noACTyNnUTbLCA K 3TON «3K30TUYECKMN-CKONb3KOU» obrnacTtu

B Hayke npuHATO npexze, Yem U3yyaTb Npupoay eHOMeHOB, y6eanTbCst B AOCTOBEPHOCTM UX
CYLLECTBOBAHMUS. OTOT KPUTUYECKM BaXHbIA HayanbHbI 3Tan WU3y4YeHus, PeHOMEHOMOruIo,
(U3UKM LWYTNNBO HA3bIBAKOT «300510TMENY.

Mpu 3TOM, YeM 3K30TUYHEe 3BepPb, KOTOPOro AKOOLI BUOENW, TEM KecTye A0MKHa ObiTb npo-
Bepka AOCTOBEPHOCTW. OKCTPACEHCOPHbIE (DEHOMEHbI Xe CYLLEeCTBOBANM TOMbKO Ha YPOBHE
CyOBbEKTUBHOTO OMbITa: «Crblwarn, cobCTBEHHbIMM rnasamu Buaen, Ha cebe ncnpobosan u T.
n.». Camble «HEBEPOSITHLIE» M3 HUX, TaKMe KaK nepedada MbICNEN Ha PaccTOsHWE, npeacka-
3aHue Oyayuwiero unu BuaeHne 6e3 TEXHUYECKMX CPeacTB TOro, YTO MPOUCXOAUT B OTAAMNEH-
HOM MeCTe, HAacTONbKO HE YKnaablBanuCb B Hay4Hble NPEeACTaBMEHWS, YTO 4O TLlATENbHOW
0OBEKTUBHOM NPOBEPKM MX peanbHOro CyLeCTBOBaHUA HE UMENO CMbICNa Aaxe Aymatb 006 mx
00bACHEHUN.

[ocToBepHOCTb HECKOHTAKTHOIO ¥ He3aMeTHOro 4SS OpraHoB YyBCTB MEAMLIMHCKOrO BO3aeM-
CTBUS (OWMArHOCTUKM W/MAW NIeYeHKs1) IKCTPaACceHCOB Morna ObiTb yCTaHOBMIEHA TOMbKO ABOW-
HbIM CrenbiM MeTOAOM, KOrda HU Lenutenb, HU OOMbHON He 3HaKT O TOM, YTO MPOUCXOAUT
(Hanpumep, pasgenieHbl HENPO3payYHOW M 3BYKOM3ONMpYyKLLehn neperopoakon). Kpome Toro,
TpebyeTcs gocTaTtoyHo Honblias KnMHUYeckas ctaTuctTuka. AT0 SBHO He Aeno uankos. ECcTb
N peasnbHO KOXHOe 3peHue, TeneknHes U T. N. UK 3TO «NOBKOCTb PyK» — TYT MOryT paso-
BpaTbca TONLKO LMpKOBLIE NpodeccnoHanbl. 34ech ToXe noka uankam genatb HeYero.

bes «npuBsA3kM» K MeaUUMHCKOMY 3(DEKTY MOXHO ObIO B3ATbCA 3a Bonblle BCEro UHTPU-
rylowme Hapog «buonons» npuaymaHHble ans o6bsacHeHus (HayYHO He MPOBEPEHHOrO0) Lenu-
TenbCTBa AKCTpaceHcaMun. TeM bonee 4YTo M HaYanbCTBO SIBHO OpPUEHTUPOBaNock Ha buonons,
korga obpatunocb B Haw WMHCTUTYT. [MoHATUE «u3nyeckoe noney» cun Obino BBEAEHO AN
onucaHns GEeCKOHTaKTHOTO B3aMMOAEWCTBUS OOBLEKTOB, Kak Mepa pacnpefeneHus Cuibl B
NPOCTpaHCTBE 3a npegenamu o6bekTa, C KOTOPON OH MOXET BO34elCcTBOBaThL Ha Apyrue obb-
eKTbl. Hanpumep, noa AevncTBUMEM HEBUAUMOW CUITbl NPUTSHKEHUS K 3eMne MOXHO NOMyYnTb
Npv NageHun (gaxe co CTyna) He MEeHbLUWIA CUHSK, YeM NPU BCEM MOHATHOM YAape KynakoMm, C
KOTOpbIM 0BbIYHO accouumpyeTcs cuna. Yepes WKonbHble Y4eOHUKM NMOHATUE «MOME» BOLLMO
B CO3HaHWe niodei, W, KOraa OHW «yBUAENW», Kak 3KCTPACEHC AWArHOCTUPYeT U NeunT, He
npuKkacaschb K nayueHTy, aTo BbiNo0 eCTeCTBEHHO 0OBSACHEHO CYLLECTBOBAHWEM HEKOEro nons
BOKpYr 61onornyecknx o6beKToB, Ha3BaHHOrO «Bruononemy.

npOCTOI7I aHalnun3 rnokasbiBaeT, YTO MpPuBIiIEKaTb K 00 BbACHEHWIO cbeHomeHa 6eCKOHTaKTHOro
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«OKCTpPaCeHCOpPHOro uenntenbcTea» rmnoTeTuh4eckmne «brononsay» (KaK none CI/IJ'l) MOXeT BO-
obule He umeTb cMbicnia. Beab BnonHe BEPOATHO, 4YTO BeCKOHTaKTHOE B3aMMOLENCTBUE XU~
BbIX CUCTEM C passmoﬂ peuenumeﬁ (‘-IyBCTBVITeJ'IbHOCTbPO K CUrHanam OKpyXatoLlero MI/Ipa)
CBA3aHO He TOJIbKO N HE CTOJNIbKO C HENOCPEACTBEHHbIM [le!cTB1EM Cunbl (p,a>|<e HeBI/IﬂI/IMOI;I),
CKOJTbKO C npuemMom u nepenaqeﬁ CUrHanoB OT OJHOW CUCTEMbI K Ll,pyFOI;I (Ha3OBeM 9TO WUH-
d)OpMaLI,VIOHHbIM B3anMOoOeNCTBMEM, B OTNNYME OT CI/IJ'IOBOFO). Hanpmmep, BC€ 3HaloT, YTO NO-
fABJIEHNEe OOKTOpa B 6enom xanate cpasy obneryaet CocTosHME NauMeHTa WUNKU AOCTaTOYHO
CKa3aTb CTyAEHTY nocrie cgadn BCTYMUTENbHbLIX 3K3aMEHOB C 6onblmnm KOHKYpCOM, 4TO €ro
MPUHANN, — U OH 6yKBaJ'IbH0 noanpbIrHET «A0 NMOTOJIKa».

OHepreTyeckn Takom, BbI3BaHHbLIA NPUXOAOM MHAOPMaLMKM 3dEKT HUKAK HE MEHbLLE, YEM
OT CUIOBOTO BO3AEWCTBUS rpaBUTALMOHHOMO nons (NpuTskeHust k 3emne). [eicTBUTENbHO,
opraHusm yenoseka (M Apyrx 6Mo06bLEKTOB) 06nafaeT BbICOKOPA3BUTOM peLenuuen kak B
BUIE cheuuanu3MpoBaHHbIX OPraHoB YyBCTB, TaK U pacrpeaeneHHOR YyBCTBUTENIBHOCTM KOXMN,
XeMOpeLEenLUnn BHYTPEHHUX opraHoB. [Npy 3TOM, YTO O4YeHb BaXHO, KOpa FOMOBHOMO MoO3ra
BOCMPUHMMAET ML HUYTOXHO Manyl YacTb OFPOMHbIX MOTOKOB MHAOPMALWK, KOTOPbIE WUT-
patoT onpeaensioLLyio ponb B camoperynsiuum Tena.

Bl [pyaumu cnosamu, Hawe meno peazupyem (sudum, cabiwum, oujywaem u op.)

=% Ha 2opa3do Gosee crabble CU2Halbl, YeM me, KOMOopble MOXHO 3amemumb,
0CO3HaHHO ouwjymumsb. Ama nodeodHasi Yacmb UH(hoPMaYUOHHO20 alicbepaa (Heoco3s-
HagaemMoe u nodnopoz2oeoe eocnpusmue) mMoxem O6bimb ecmecmeeHHOU Hay4yHoll
npu4uHol, o6bsicHsIOW,ell 3KCMPaceHCOPHbIe (hEHOMEHbI.

Ecnu umeTtb 310 B Bunay, T0 BO3HUKaAET €CTECTBEHHbIN BOMNPOC: a No4emMy 3KCTpacCeHCOPHLIE, a
He MpOoCTO CGHCOprle? Tonbko NOTOMY, YTO HayKa eule HedOCTaTO4YHO MNOoHANa npenenbl n
BO3MOXHOCTW CEHCOPHOro BOCNPUATUA. Kak Tonbko BCce 06bSACHUTCS, NOAK NnoTepAarT K 3TOMY
MHTEpeEC... TakoBa yXK 4enioBe4vyeckada rncnxonorua.

YueHble mwamenbHo usyyarom ycmpolicmeo peasibHo20 Mupa, 6 KOmopoM Mbl

< JueeMm, HO y ocmanbHbix mo0eli, Kak npaeuno, 06bIYHOe cmaHoeumcs

npueblYHbIM U He ebi3bleaem HU UHmepeca, Hu daxe npocmozo nbonsimcmea. Jle-

maAwul camonem, daxe cnymHUK Mano Ko20 yxe youensem. Bom ecnu 6bi Kmo npo-
siemen Ha memie...

£ noHuman, 4To MccnegoBaHue Takoro HeOCO3HaBaeMOro MH(OPMALMOHHOMO B3aUMOLENCT-
BUS Yepe3 opraHbl YyBCTB OTHOCUTCSA B NepBYI0 o4epedb K BuonHdgopmaTike, ncmxogusmnoso-
TMU N CEHCOPHOMN (PU3NONOrMK YenoBeka (U gpyrux buocuctem). ®nankm mornm ool B3ATLCA 3a
3Ty UHTEpeCHeWLWYo 3aady TOSbKO B TECHOM COTPYLHWUYECTBE CO crneunanuctTamm B 3Tux 06-
nacrsx.

Tak war 3a warom, METOAOM UCKIIKYEHUS YAANoCh BbISBUTb YacTb 3afayun, nexallen B Ha-
Wwen npodeccuoHansHo obnacTu: uccregoBaHne BO3MOXHOMO MHDOPMALMOHHOMO B3auMO-
AeNcTBns BUooBBLEKTOB Yepes CurHasnbl X COBCTBEHHBIX (hM3NYECKMUX Nonen n uanyvenun. C
OLHOWN CTOPOHbI, Takue, Kak nNpaBusio, 04eHb crabble curHambl MOryT HECTU MH(OPMALMIO O
(PYHKLMOHMPOBAHUM OpraHusma, a C¢ Apyron, dydyyn BOCMpUHMMAaeMbl Hecneuuguyeckon,
pacnpefeneHHon no Teny, ocobeHHO Koxe, peuenuuen, CnocobHbl BNUATL Ha ero gyHKLUMO-
HMpoBaHue. [Ina uccnenoBaHus 3Toro kaHana MHGOPMaLUWMOHHOro B3anMogencTens 6Moobb-
€KTOB HYXHO ObIf10 NPOeCCMOHaNbHO M3MEPUTb YPOBHU U pacnpefeneHne BOKpyr opraHuama
ero COBCTBEHHbIX (PU3NYECKUX NONEN U N3MYYEHUI BbISIBUTL MEPEHOCUMYID UMK MHGOPMALUIO
0 (hM3MONOrMYeckon AMHaMMKe opraHu3Ma. 3aTem OLEHWUTb YyBCTBUTESIbHOCTb Hecneynduye-
CKOV peLenuum Ko BCEM KOMMNOHEHTaM 3TUX MOMe.

JTa 3afjaya (pakTMyeckn NacCUMBHOrO AUCTAHLMOHHOMO 30HAMPOBaHWUS GUOOOBHLEKTOB MOMHO-
CTbl0 OTBeYana tematuke uccrnegosanuii IP3, roe nod pykoBoAcTBOM akagemuka B.A. Ko-
TenbHUKOBa OblN HakomneH GOMbLION ONbIT AUCTAHLMOHHOINO 30HAMPOBaHMS 3eMnun ¢ neTa-
TenbHbIX annapatoB. MHe npeacTaBnanock, YTo, 3akasblBas 3Ty paboTy, «HaBepxy» oxuaa-
N, YTO Mbl OBHAPYXXMM OKOSIO YenoBeka Heu3BeCTHble (m3nke «buononsy... OgHako s 6bin
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HACTPOEH [I0BOMbHO CKEMTUYeckn. Be3 ckenTuuM3Ma 3a TaKyl «3K30TMYECKYIO», CKONb3KYH0
TeMy Henb3si ObiNo 1 6paTbes. Cama akcnepuMeHTanbHas 3afada Busyanusauun ruanyeckux
Nonen u U3ny4yeHun YenoBeka (1 XNUBOTHbIX), BbIIBMEHUS B UX MPOCTPAHCTBEHHOI OpraHu3a-
LM M BPEMEHHOIA AuHaMuKe HAOpMaLMKM O yHKLIMOHUPOBaHWM OpraHu3Ma yBrekana MeHs.
Ho He Tonbko ANs yAOBNETBOPEHNS HAYYHOrO NOOONLITCTBA: YBUAETb, KaK BbIrMSAUT YenoBek
B «cobcTBEHHOM cBeTex! MpocMmaTpuBanach peanbHas NepcrekTuea NpUMEHEHNs 3TOro 3Ha-
HUS B MeauuuHe. AnnapaTtypa W MeTofbl, KOTOpble MPEACTOANo paspaboTaTb ANS pelleHUs
3ajauu, 3aKnagblBanim 0CHOBbI Hanbonee ecTeCTBEHHOM, abCONTHO He BO3AENCTBYHOLLEI Ha
yerioBeka [MarHOCTUKW OpraHuW3ma no ero CoOGCTBEHHbIM curHanam. Takas paboTa HuKak He
MOTTa OKOHYNTbCS Ge3pe3ynbTaTHO. ATO BbINO 0YeHb BAXHO, Bedb S MOHWMAn, YTO ANs OCy-
LECTBMNEHUSI TaKOro MPOEKTa, CBSI3AHHOTO C CO34aHWEeM HOBOMO MOKONIEHWSI BbICOKOYYBCTBMU-
TenbHOI annapaTypbl, NoTpedyeTcs cepbe3Hoe prHaHCMPOBaHME.

Oymato, Bbl yxe NOHANMKU, HAaCKOSIbKO NMPOTUBOMOMIOKHO BOCMPUHUMAIOT U OOBACHSAKT HEMOHAT-
Hble ABMEHWS «NPOCTbie» MIOAN WU NpodeccuoHasnbHble yyeHble. lNepBble Nerko BepaT B «Yy-
[eca» W NpuayMbIBalT UM 3K30TUYECKUE 0ObSACHeHUs. Hayka, Kak eQUHCTBEHHO CepbesHbli,
AOCTYMHbIA NOAAM METOA MO3HaHWS Mupa, HaobopoT, TWAaTeNbHO aHanua3mpyeT Kaxzgoe Ho-
Boe siBreHue, «npobyet Ha 3y6», 4Tobbl Yy6eanTbCa B ero JOCTOBEPHOCTU, U TOMbKO nocre
3TOro NpUCTynaeT K ero 06bACHeHMto. Npyu 3TOM U3 MHOTMX BO3MOXHbIX 06bSCHEHMIA BbIOUPa-
eTca Haubonee «NpuU3eMneHHoe», Kak BeposiTHee BCEro npaBuiibHoe. TONbKO Tak, Luar 3a LWa-
roM (KaK «KMprnuyHasa knagka», YpOBEHb 3a YPOBHEM), MOXHO COpMUPOBaTb [OCTOBEPHOE
npeactasneHne o6 yctponctse Mupa. Ho 3Toro Mano: Mbl JOMKHLI MakcumarbHoO coobpaso-
BblBaTb Halle NoBeAeHWe C NoSyYeHHbIM 3HaHWEM, AeNUKaTHO BCTpauBaThb B 3TOT OFPOMHbIN
MUp CBOK LuBunu3aumio. Jliobaa «HegenukatHoCTby goporo obxoamtcs vyenoseyectsy. MHo-
rAa NPUHATO CpPaBHMBATL HeafekBaTHOe NOBEAEHME YerlioBeka B OKpYXaloLemM M1Upe Co «Cno-
HOM B MOCYAHOW naBke». ITO MaHWs Benuuus... Ckopee, NOAN — 3TO ManeHbKUEe CIIOHUKN B
rpaHAMO3HOM XpaMe MUPO3LaHua CO CTPOrMMU NpaBuiiaMu: COHWKM MOTYT BbDKWUTb, TOMbKO
npefensbHo cTapasch ObiTb B rapMOHUK ¢ XpamoM. OrpoMHOW «naBKke» MarneHbKue CMOHUKN He
CNOCOBHbI HAHECTU 3aMeTHbIN yLiepb, a BOT CBO XW3Hb OHU BMOJIHE MOTYT caenaTb HeBbIHO-
CUMOW, Hanpumep, NONPOCTy NOTONTaThb APYr Apyra.

E Tak Ymo Hayka — 3amo O04YeHb Cepbe3HO, a UHmMepec K Yyydecam — He 6onee yem
“ o0Ha u3 mMomueayul K mo3HaHur mupa. [lo-HacmosiujeMy uHmepecHa MoJibKo
usyyaemasl Haykol peaslbHOCMb, a He JIe2Ko8eCHbIe 8bIOYMKU t0del, Xaxadywux yyoa.

Bce 310 NpoKpyTMNOCH Y MeHs B ronose. B pesynbTaTte s NoAroTOBMI, Kak 1 obellan, kK noHe-
AeNnbHUKY, NPEANOoXeHNs no nporpamme paboT «dusmyeckue nons u nanyyeHus 61Moobbek-
TOBY.

NMABA NEPBAS. ®Pusnyeckme nona n nanyvyeHnss 6Moo6LeKToB
Mporpamma pab6oT

Kakue xe duanyeckne nons u uanyyeHust 6uonornyeckux o6bLEKTOB, BKMOYAs rMaBHOTO U3
HWX, YEnoBeka, MOryT HECTU MHAOPMALMIO O (YHKLIMOHMPOBAHUN OpraHu3Ma? MIMeHHo Tak 1,
KaK aKcrnepuMeHTaTop, BMAEen Noaxoa K 3ajayve.

Hukak He mouck okoJlo 4esioeeka Heu3eecmHbIX ¢hu3uke mosiel, a, Haobopom,
om6op u3 MHO2ux mex, KOmopble XOPOWO U38E€CMHbI U U3yYeHbl HAa HeXUebIX
o6bekmax. Omo6pamb csiedoeaso MosibKO me MoJisi, 8eJIUYUHA U pacrnpedesieHue Ko-
mopbIX 8 MPOocMpaHcmMee 0KOJI0 Yyesoeeka Mo2siu docmamo4YHo 6bICmpPO U3MEHSIMbCS
— Modynuposambcsi 8 npouyecce Xu3Hedessme/lbHOCMU U MeM caMbIM nepedasamb
«paboyull cmyk» op2aHuU3Ma.

\tL

370 GbICTpas BMoanekTpmyeckas akTMBHOCTb Cepaua, Mo3ra MblLUL, HEPBHOW CUCTEMbI; nepe-
pacnpefeneHne KpoBoToKa U U3MeHeHUs meTabonuama (GMoXMMUYECKOWN SHEepPreTukn) B Tka-
HAX 1 Ap. Hanuuue Takon mogynaumm nanyecknx nonen u U3nyyYeHuin xapakTepHbl curHan
XUBbIX 0OBEKTOB, B OTNIMYME OT HEXMBBIX.



Mpexae Bcero, aT0 371eKMpoMazHUMHbIe Menosbie U3ny4YyeHus: UHghpakpacHoe u paduome-
nnoeoe. Moboe Teno (K1Boe UM HeXWBOE) NPU 3ajaHHON TemnepaTtype (MHTEHCUBHOCTH Xao-
TUYECKOro ABMXKEHWUS COCTaBMAOWMX €ro aTOMOB W MOMEKYN) W3Ny4vyaeT 3NeKTPOMarHUTHbIE
BOMHbI OYEeHb LWMPOKOro Anana3oHa. CnekTp Takoro TEN0BOro M3NyYeHUs XOPOLIO M3BECTEH:
ero MakcMmyMm npu Temnepatype Tena nonagaet B cpedHul UHgpakpacHbIl duana3oH 80/1H
(anuHa BonHbl okono 10 MUKPOH). MpK 3TOM MHTEHCUMBHOCTbL MHGPAKPACHOro U3ny4yeHus Aoc-
TaTO4YHO Benmka — okono 10 MunameaTT ¢ 1 KB. CM NOBEPXHOCTM TENa: CO BCEW NOBEPXHOCTM
okono 100 n Bonee BaTT. 3TO Kak CTOBATTHAs NlaMnoyka (Ha camMoM [Jere, C Yy4eTOM ee He-
6onbworo KM, B Heckonbko pa3 bonee spkast), TONbKO B HE BUAVMOM HEBOOPYXEHHbLIM rna-
30M MH(pakpacHoM guanasoHe. Takoe WHGpaKpacHoe WU3nyyeHwe, Hapsigy C MCNapeHuem u
Tennonepeaaven ¢ NOBEPXHOCTW Tena B OKPYXatoLyo cpeay, ABNAeTCs OAHUM U3 OCHOBHbIX
MEexaHM3MOB OTBOAA TeNna B npolecce Tepmoperynaumy tena. MNpu 3ToM MHTEHCUBHOCTL Te-
N0BOro n3nyyeHnss 6esnHepumoHHo (6e3 3a4epXKkn BO BPEMEHM) «OTCNEXMBAET» U3MEHEHMS
Temnepatypbl Tena. B pesynbtate ¢ NOMOLLbI0 COBPEMEHHON UHGPAKPACHOW TEXHUKI MOXHO
HEe TONbKO YBMAETb YenoBeka B ero CO6CTBEHHOM MH(PAKPACHOM CBETE 3a COTHU METPOB, HO
W ONpeaenuTb, «kak oH cebst YyBCTBYeT» (N0 MOAYNSALMMN XU3HEeAEATENIbHOCTbI0 CBEYEHUS Ha
OTKPBITBIX YacTAX ero Tena: nuua u KUCTemn pyk). MHgpakpacHoe mennosoe u3nyyeHue Cunb-
HO NOrnoLwaeTcs BOAOCOAEPXKALLMMM TKAHAMW OpraHn3Ma 1 NoToMy BbIXOAWT TOSIbKO U3 OYEHb
TOHKOro (MeHbLUE MUMNMUMETPa) Cos KOXW y CaMOn NOBEPXHOCTW Tena. TemnepaTypa 3Toro
CNnos onpegensieTcsa B OCHOBHOM KanumnsipHbIM KPOBOTOKOM B HEM, KOTOPbLIA U MOAYnMpyeT
WHpaKpacHbIi curHan.

[N“HHOBONHOBAsA KOMMOHEHTA TEMMOBOrO U3Ny4YeHUs (C ANMHAMW BOMH OT MUANUMETPOB A0
[eunmeTpoB), paduomensiogoe U3y4YeHUe, BO MHOMO pa3 criabee MHdpakpacHOro no UHTEH-
CMBHOCTM, HO BbIXOZMT C CYLLECTBEHHO Gonbluen rny6uHbl — Gonee caHTUMeTpa. Takoe u3ny-
YeHMEe MOXET HeCTV MHGOPMALIMI0 HE TOMbKO O AMHAMMKE KPOBOTOKA, HO M O GUOSHEpreTuke
MO3ra, cepfla BHYTPEHHUX OPraHoB, MbiLLL,.

Hapagy ¢ anekTpoMarHUTHbIM paguoTensioBbIM M3NyYeHWeM (pagnoTensioBoe UsnyyvyeHne —
9T0 Ta YaCTb TEMnoBOro, KOTopas nonagaeT B AManasoH pagnmoyacToT) MHdopmauuto o du-
310N0rMYecKkol AMHaMmKe Temnepatypbl B rnybuHe Tena MOXeT HECTU U akycmomensioeoe
ussiy4eHue (akyCTMYECKWUI LWyM, CBA3AHHbIN C BapuauusMm (pnyktyaumsmm) gaBneHns B npo-
Liecce TennoBoro AsuxeHns monekyn). OcobeHHO HTepeceH ynbTpa3BYKOBOM AMana3oH Yac-
10T 1-10 Merarepu, B KOTOpOM Buonorndeckne TkaHm Hanbonee npo3payHbl. [AnuHa akyctuye-
CKOW BOSIHbI B 9TOM AMana3oHe 3HaYMTENbHO MEHbLUE, YeM Y BbIXOOALEro C TON Xe ryouHbl
PagMOTENNOBOrO M3NyYyeHus. 3TO OTKPbIBAeT BO3MOXHOCTb KapTUPOBaHMS pacnpegeneHunn
TemnepaTypbl BO BHYTPEHHMX OpraHax M Mblllax C CYLLEeCTBEHHO NyylMM NPOCTPaAHCTBEH-
HbIM paspeLleHneM (NogapobHOCTLID).

«TemnepaTypHbIN Nen3ax» BHYTPWU opraHuaMa hopMupyeTcs B npolecce nepepacnpegene-
HUS KPOBOTOKA M MeTabonuama (bMoaHepreTukun) 3a 4ecaTkn CekyHa n bonblue. Takum obpa-
30M, TENSIOBbIE WU3MYYEHUS MO3BOMAKT OTCNEAUTb OTHOCUTENBHO MEASIEHHY usmnonornye-
CKYH AMHAMUKY OpraHuama.

NHdpopmaumio o BeicTpon (3a gonu cekyHAbl) BUo3anekTpuyeckon AnMHaMuke cepaua, Mosra,
MbILL, MOXHO MOMNYYUTb, Kak W3BECTHO U3Mepsis pacrpedesieHue 371eKkmpuyeckozo MnomeH-
yuarsna Ha noBepxHocTu Tena (unu B6nusn Hee). OQHAKO BLICOKONPOBOASALLME TKAHU OpraHu3-
Ma 3KpaHWpYIOT, He AAl0T BbIATK NPSMO Ha NMOBEPXHOCTb Tena A1eKTPUYECKUM MOMsM OT Buo-
3NEKTPUYECKUX UCTOYHUKOB BHYTpK Tena. MHopmMaums 0 HUX MOXeT BbiTb BblHECEHA Ha Mo-
BEPXHOCTb TOMbKO reHepupyeMbIMU UMU TOKaMWU. ST TOKU B CUIIbHO HEOAHOPOAHbIX MO dMeK-
TPONPOBOAHOCTM TKaHAX (Hanpumep, CNON MbILWEYHON TKaHU NPOBOAMT TOK MHOTO Nnyylle, Yem
XWUPOBOW) pacTekalTcs B 06beMe Tena BOOMb MOBEPXHOCTU. JTO CYLLECTBEHHO UCKaXaeT pe-
TMCTPUPYEMYIO Ha MOBEPXHOCTU KApTUHY 3NEKTPUYECKMUX MOTEHLMANOoB No OTHOLLIEHUIO K pac-
npegeneHnio UCTOYHKKOB B rNyOuHe Tena (B cepaue, Mosre u ap.).

C ,D,pyr0|7| CTOPOHbI, TOKHK 6I/103]'|eKTpI/I‘-IeCKI/IX MCTOYHMKOB CO34al0T MacHUMHbIe 10714, KOTOpPble
MPaKTM4eCcKn He nornowarTca TKaHAMU U HENOCPEACTBEHHO BbIXOAAT Ha NOBEPXHOCTb TenNa.
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NHTEHCUBHOCTb MarHUTHOrO Nons nponopunoHasibHa NnoTHOCTN TOKa, KOTOpada MakCMMalibHa
BONM3N UCTOYHMKOB. Takum o6pa30M, MarHuTHble NoJid NO3BONAOT YETKO YBUAETb KAPTUHY
pacnpepneneHna TokoB, a, cnenoBaTesibHO, U UX UCTOYHUKOB B rny6|/|He Tena. UckaxeHus npu
3TOM MWHUMarlbHbl, NOCKOJIbKY TKaHW opraHh3mMa npakTtuh4eckn He HamarHn4meatoTCA. 06pas-
HO roBop4, 4epe3 «MarHMTHoOe OKHO» 6|/|oaneKTpmquKyro adKTMBHOCTb MO3ra, cepaua, MblLLL
MOXHO HabnogaTb Kak yepes npo3pavyHoe CTeKkro, a Yepead «3NIeKTpn4yeCckoe OKHO» — KakK 4ve-
pes3 BuUTpax. Ho cneayet UMeTb B BUAY, YTO MarHUTHbIE NOJ1IA OpraHU3Ma O4YeHb cnabbl: OHK
BO MHOro pa3 MeHbLle MarHMTHoOro nosia 3emnu.

Hapsigy ¢ 61MoanekTpuyeckumyn UCTOYHMKAMU JOCTAaTOMHO CUITbHOE 3MeKTpuyeckoe none BO-
Kpyr YenoBeka MOXeT BO3HUKATb Takxe u3-3a mpuboanekmpuyeckoeo 3apsida, Hakannmeato-
LLlerocs Ha BbICOKOOMHOM (C BOSbLUMM 311EKTPUYECKUM CONPOTUBIIEHNEM) POrOBOM CHOE KOXM
(anmaepmuca) npu TpeHuu, Hanpumep o6 ogexay unu gaxe o Bo3ayx. MNpw atom nboe «we-
BEneHney, NoaBMXKa 3TOro 3apsKEHHOro Crost NPUBOAUT K U3MEHEHUIO 3NEKTPUYECKOrO Mo-
TeHUWana 3a npegenamu Tena (MEHSETCs paccTosHWe 3apsiaa oT ToYku HabnopeHus) Nsme-
PSS NPOCTPAHCTBEHHOE pacnpefenieHne U AUHaMKKy 3TOro noTeHumana, MOXHO HabnwogaTb
(br3nonornyeckyto MexaHuky opraHusma (ero «61OCeNnCMUYHOCTbY), CBA3AHHYIO C [blXaHUEM,
BveHnem cepgua, nynbcaymen cocygos, MUKPOTPEMOPOM (MUKpOBUOpaLMEN) MbILLL, U Ap.

B pesynbtaTte Takoro awanusa y
MeHs cpopmupoBanock npencra-
BfIeHMe O TOM, KaKk BbIrnsaguT Ye-
nosek «B CODBCTBEHHOM CBeTe»
(cm. puc. 1).

NMeHHO 3TW dmanyeckne nonst u
U3Ny4YeHUs YenoBeyecKkoro opra-
HM3Ma A K cobupanca usyyatb —
MecTa Ans Kakux-To eue «buono-
nen» npocTo He 0OCTaBanoch.
MMocne kopoTkoro  o6CyxaeHus
moen nporpammsl ¢ t0. M'ynsesbIM
W npeacrasutensmu ockomuteTa
no Hayke n TexHuke (FTKHT CCCP)
OHa npakTuyeckn 6e3 M3MeHeHWn
Obina yTBEpXAeHa npeacenarten-
em KHT akagemukom [./. Map-
4yykoMm. Ho OH Tak W He nognucan
BTOpyl0 Oymary, KOoTopyl S nog-
rOTOBW OAHOBPEMEHHO:

«[naH obecneyeHnss pabot no
Mporpammeny...

Puc. 1. Yenosex B ceeTe cobcTBeHHBIX PUIMYECKUX TTONEH
W M3NYIeHMH

B pe3ynbTate 4 OKadancda OoTBe-

JLOMHHUPYIOWMM KPACHBIM LBEMOM NMOKA3IAHO AOCTATOMHO WHTEHCMBHO® WHpa- .
TCTBEHHbIM 3a BbINOJIHEHNE 3TOU

HpaCcHOE TennoBoe CBEYeHHE KOMHLIX NOKPOBODB, OTPaAMAoUee ¢yl‘KU.WU‘HH[J'UEE'

HHE CETH KaNWANAPHOMD KPOBOTOKA B KOME, MomHo CKazath, YTO Ha NOBEPXHOCTH
opraniu3imMa (ocobeHHo Ha BCerNa OTKPHITLIX KUCTAX PYK M NKLE) B 3TOM HEBHAHMOM
ANA a3 CBETE HENPEPLIBHO AEMOHCTPUPYIOTCA GMNbMbl 0 paboTe CHCTEMbI TRpMO-
pf]'yﬂﬂuﬂ“ B HOME, U3 HYero MOMHO 3aN04YUTh, YTO NPOMCXOAWMT BHYTPH Tend.
ﬂ,ﬁ{lHME’ﬂbrM L ROPU'-‘HEHMM yaemosM COOTBETCTEEHHO NOKd3aHbLI (yu‘@(]ﬂ@HHO 50-
nee cnabble pagnoTennNOBOE M AKYCTOTENNOBOE WINYYEHUA BHYTPEHHUX OPraHOB
W MbilL, KOTOPBIE BLIXOAAT HENOCPEACTBEHHO W3 rMyGHL opraHnama. OHK nynk-
CHPYIOT W NepepacnpefenfioTca, oTpaman Gu3InonorHYeckyio AMHaMUKY KPOBOTO-
Ka u merabonuama. Cunum Usemom NoKa3laHa BLICTPaR AUHAMMKA INEKTPHYECKOrD
NOTeHUKWana Ha NOBEPXHOCTH Téna, CBA3IAHHOID C 6HDBRE‘I{TPI.!HE[K[}I:1 dKTHBHOCTBIO
cepaua, Mo3rd, Mblw; Bensim — BbiXOAALUME HENOCPRACTBEHHO M3 ﬂl\fﬁMHN Tena
MArHHTHLIE MONA TEX ME HCTOYHUKOB.

OrpoMHON paboTbl, HE UMest HuKa-
Koro (oMHaHCMPOBaHWsl, MoMelle-
Hus, obopyaoBaHus, He nogobpas
coTpyaHukoB ¥ ap. Ha nepsebiii
B3rNsi4, TUNWYHaa counanucTuye-
ckas cutyaums: «Bnepegn, ToBapu-
wul» W nonyyunocb Obl  «Kak
Bcerga»... OpHako, pasmbiLnsg
06 3TOWM NPUHUMMMANbLHO HOBOWA

Ona MeHA Haqu0|7| 3ajja4ye — «yBUOETb YEJIOBEKA B coOCTBEHHOM CBETEY, — A Lar 3a Warom
HaCTOJbKO YBNEKCA €10, YTO roToB ObIn npeogoneTb BCe NPenATCTBMA Ha NYTU K LIESTN.
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Co3paHue nabopaTtopumn

epBbIM COTPYAHMKOM CTan Mo ObIBLIMI CTydeHT, a 3aTteM acnupaHT Cawa [lleTtpos, 3awiu-
Tuewwun gucceptaumio B MOTW. BHavyane Mbl 4OBOSbHO A0Nro paboTanu TONbKO C HUM BABO-
eM. lNogrotasnueanu (poHT paboT: ¢ Yero HayaTb, kakoe obopydoBaHWe 3akynaTb U Jaxe
BMecTe nogbupanu nomelleHue. 3aTem, 3alWnTUB AMCCEPTALMIO, K HAM NOAKIOYUNICS OpYron
MoV acnupaHT, Banepun leMeHTueHko. Bekope s npeanoxun CMeHUTb 6eCnponrpbILHYO Te-
My ZuccepTauuu Ha HOBYl, Buoduandeckyto, moemy ctygeHty Pamunio MycuHy, KOTOpbIW
TONbKO YTO NOCTYNWUN KO MHE B acnupaHTypy. [IpMMepHO B TO Xe BpeMmsi Npulen Ha Aunaom-
Hyto paboty cTygeHT MHctuTyTa cBsasu Cawa TapaTopuH. Kak u nepeble Tpoe, 31O 6bin He
0ObIYHbIA CTYAEHT: OH K TOMY BPEMEHM Hanucan B coaBTopcTBe ¢ npodgeccopom I./. Bacu-
NEHKO MOHOrpadumio 1 HECKONbKo cTater no obpabotke m3obpaxeHnn. C Takumu TanaHTnm-
BbIMU, YBepeHHbIMU B cebe pebaTtamu paboTtaTb ObINIO HE MPOCTO, HO OYEHb WHTepecHo. B
[anbHelLWwem OHM NPUBENN K HaM B KOMaHAy nofobHbIX cebe, B OCHOBHOM (hU3TEXOB.

\J)

ﬂ lMpu om6ope compydHuKoe i cmpo20 npudepxusasncss NpuHyuna: He 6pamb
4 Jdaxe nooxodswux nNO Keanugukayuu creyuanucmos, ec/iu OHU CUJIbHO
yeneyeHbl 3moll CKO/Ib3KOU memoli: caMuMu «3KCMPaceHCOPHbIMU» ¢heHomeHamu. Kak
nokasan npedwecmeyrowuli onbim, 100U MmepsioMm nNpu 3Mom Heo6xo0umblil Ons Ha-
YYHO20 3KCrepuMeHma KOHCmMpPYKMueHbIU CKencuc.

A\t

lNpoeKT cTapToBan B Nepuos nuka passuToro couuanuama, Korga Bce Heobxoaumele pecypchbl
MOXHO BbI10 Nony4nTb TONbKO ¢ camoro «Bepxax: LUK KMNCC, MNocnnaH, NKHT n 1. n. Mens, To-
roa crapwero HayyHoro cotpyaHuka AH CCCP, ¢ BbICOT BnacTu «B ynop» He 6bifo BUAHO.
MyTb BbIN OAMH: S COYMHAN NUCbMA M 0BOCHOBaHWS HEOOXOAMMOCTH BbIAENEHUS CPEACTB Ha
NPOEKT, AMPEKTOP Hawero MHCTUTYyTa, nepsbiit Buue-npesngeHT AH CCCP, asaxabl epon
CouuanucTnyeckoro Tpyaa akagemuk B.A. KotenbHukoB, nognucbiBan (K HeMy noHavany 6bin
BXOX TONbKO 3amaupekTopa, yneH-koppecnoHaeHT K0.B. T'ynses), n ganee a (oanH unu ¢ Ny-
nseBbIM) exan npobusathk 370. [10 Takon cxeme Mbl BbIOUAK (MONYYUIN NOCHE HECKOSbKUX NOo-
BTOPHbIX 3aX040B) pybrieBoe (hMHAHCUMPOBaHWE W, YTO KpaWHe BaXHO, BaSOTHbLIA NIMMUT Ha
3aKynky Heobxognumoro obopyaoBaHus, B NepBYI0 o4epesb KOMMbIOTEPOB. Y4anock opraHn3o-
BaTb pesontoumnio npeacenatenss Moccoseta B.®. lNpombicnioBa «llogaepxaTb» Ha Hallein
npocbbe BbLIAENUTL «HEXWUNOE» MoMelleHne nog nabopaTtopuio. KoHeyHo, ans aTtoro npu-
LWIIOCb OPraHn3oBaTh 3BOHKM C CaMOro «Bepxay. B 9TOM HeobbIYHOW Ans HayyHOro akcnepu-
MEHTa «TeXHOMOrMM» Mbl 3a4e1NCTBOBaNN OAUH U3 rNaBHbIX 0OBEKTOB UccnegoBaHnsa — [xy-
Hy [asutawsunu, Tem 6onee 4to no ykaszauuto npesugeHta AH CCCP (peanbHO MHOroO Bbl-
we...) ee 3a4ncnunm B nabopaTopmio Ha JOMKHOCTb «MW. 0. CTApLIEro Hay4YHOro COTPYAHMKaY.
Kpome Toro, uckatb NomeLLeHne Ham akTMBHO MOMOrasn «04apOBaHHbIN SKCTPaCeHCAMM» Xy p-
HanucT JleB KonogHbln. OH, Kak «rnaBHbIn netonucel» MockBbl, 3Han BCE NPO HEXUSbIE No-
MeLleHnsl, 0COBEeHHO CTapUHHbIE OCOBHSKM.

lNoka cya Aa Aeno, HyXHo 6bIno Kak MOXHO BbicTpee npuctynath K pabote. B ocHoBHOM 3a-
HUW Hawero MHCTUTyTa paguoTexXHUKU U 3NEKTPOHUKM M3yvaTb «HEONO3HaHHbIE CyObeKTbI»
ObIN0 HEBO3MOXHO. f OrnsAencs BOKpYr U 0BHapyxun psgom co 3daHueM MHCTUTYTa CTapuH-
HbIl OCOBHSK C BbIBECKOW «MHCTUTYT HOpMarnbHoW uanonoruny». 1o BbIno kak Henb3s Gonee
kctatu. [Jeno B TOM, YTO AN OCMbICIIEHHOTO 3KCMEPUMEHTASIbHOro UccnegoBaHus obbekta
COBEpLUEHHO HeobxoanMo BrnadeTb anpuopHbIM 3HaHWEM O HEM. B gaHHOM cnyyae Mbl B3s-
NUCb (hakTU4eckn 3a pagnodusnky 6MoobbekToB, BKYaa Yenoseka. [Ins aToro coTpyaHu-
4ECTBO C «HOPMarbHbIMU husnonioramm» Ham Hblf0 NPOCTO HeobxoguMMo. A npuwen K Aupek-
TOpYy MHCTUTYTa akagemuky Akagemun meguumnHckux Hayk CCCP K.B. Cygakosy, pacckasan o
HaWeM NpoeKTe M NPeanoXun B3auMHO MHTEPECHOe COTpyAHUYeCTBO. MHe noBesno: ero ato
no-HacTosLwemy 3aumHTepecoBano. Mbl Bbinunu 3a ycnex (Tak Torga 6bino NPUHATO) U NOLWAK
CMOTpPETb, r4e MOXHO 6bino 6bl HayaTb paboTy. Hawnu ABe KOMHaThl B nogpasne, 3abutble
XnamomM, noxoxe, co BpeMeH pesonounn. Cygakos noobellan, YTo OH pPacnopsauTCs O4u-
CTUTb 310 nomelLeHne. N k 7 aHeapsa 1982 roga mbl nepeexanu Tyga co cBoumM obopynoBaHu-
eM. B yecTb aT0ro ocoboro ans meHs aHs (PoxaecTBo XpUCTOBO, AeHb POXAEHUS MOEWN XKEHb
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“ Havyano pa60TbI) A yropopun I'IepBb||7| oTAen BblgaTb MHE nNeYyatb C HOMEPOM 7, KOTOpOVI Mbl,
yxonas, onevartanu ABepb: cbm3|/1|<a — 3TO CepbesHoO.

PaboTy Mbl Ha4anu ¢ ABYX kaHanoB MAaCCMBHOTO AMCTAHLMOHHOTO 30HAMPOBAHMSA: perucrpa-
LMW 3NeKTpUYecknx none n MHMPaKpacHOro TennoBoro UanyyeHus. 34ech, no HalmuM OLeH-
kaMm, OXuganucb Hanbonee cunbHble cUrHanbl. [ns n3amMepeHust anekTpu4ecknx nonemn y Hac
“Menoch npakTuyecku Bce Heobxogumoe. C KCNEPUMEHTOM B MH(PpaKpaCcHOM KaHane Aeno
06CTOAN0 MHOrO CnoOXHee: Ans 3Toro Ham TpeboBancs 4OCTAaTOMHO YYBCTBUTENbHbLIN TEMO-
BM30p. Tako 4EMOHCTpUpOBana B 3TO BPEMS HA MeXAyHapoaHOMW BbicTaBke B Mockse LuBes-
ckas pupma AlA. A npunoxun Bce cunbl, MCnonb3ys nbyio 3auenky, YTobbl «BckapabkaTbes
no BepTMKanu» n goctatb Heobxogumyto BanTy. Yaanock! 370 66110 HacToswee vyao! bbl-
CTPO CO34aHHbIA HAMU Ha OCHOBE LIBEACKOro npubopa aKkcnepuMeHTanbHbli MakeT AMHaMK-
4ecKoro TennoBuaeHns GykBanbHO OTKPLIN rNasa MioasM Ha TO, KaK BbIFMSANT YenoBek B CO6-
CTBEHHOM MH(pakpacHom cBeTe. B nepyto oyepeab — BNacTb (M A€HbIV) UMYLLMM 3aKa3yu-
kaM, OnacaBLIMMCS (PE30HHO), YTO YYeHble, Kak BCerga, UCMonb3YHT KaseHHble AeHbrU Ans
YOOBNETBOPEHUA COBCTBEHHOro (He ux) nbonbiTcTBa. He MeHee BaxHO BbINO NpeogoneTb
CKENTULM3M CEPbE3HbIX YYeHbIX, KOTOPbIX pasgpaxana «mKeHayyHas» CyeTa OKONO JKCTpa-
CEeHCOB. B coyeTaHunn ¢ nepBbIMK HarnsiaHbIMK pesdynbTaTamMn U3MEPEHNS ANEKTPUYECKMX MO-
nen BOKPYr YenoBeka 3TO MOATBEPAMNO NPaBUNbHOCTL BbIbOpa Kypca Ha 3TOM «CKOMb3KOM»
nyTu.

Takas «nonoxuTenbHas obpatHas cBA3b» OT obLiecTBa MOMOrna Ham 1 B NOUCKE OCHOBHOIO
nomelleHns ana nabopatopuu (B ABYX KOMHaTax noasana MHCTUTyTa HopmarnbHowu gusnono-
rmn yxe OykBanbHO Herge Obino NoBepHyTbCH). A HenpepbiBHO, pasMaxuBas pesontoumnent
MpoMmbICrioBa, «TPAC» OTAEN HexXunblix nomelleHun Mocropucnonkoma. Ham npegnaranu no-
CMOTpeTb OHO 3a APYrMM MOMELLEHWUS: BHaYane 10, YTO Heroxe, a 3arem, No Mepe pocrta
Halero aBTopuTeTa B 3TON «OOLIECTBEHHO 3HAaYMMOoW» obnactu, nonyywe. B KOHLUe KOHUOB,
Mbl OCTA@HOBUSIUCb Ha CTAapMHHOM Kyneyeckom ocobHsike B Ctapocagckom nepeyske. OH Obin
B OYEHb NNOXOM cocTosHMK. KynuoB BeAb AaBHO u3Benu, a nabopartopus NHCTUTyTa Kapawuo-
norum, KoTopas Tam pasMellanacb nepeg Hamu, NPocTo «JOKypuna» ero u nepeexana B Ho-
Bblii COBpEMEHHBIN KapanoueHTp.

B ato camoe Bpems B Hawy komanay npuwen Anuk (Anekcangp Cepreesud) JIykMH — uUHXe-
Hep, paboTtaBlunii co MHoM eule B MP3. OH 04eHb NOMOr MHE HanaauTb OTHOLLEHUS B HALLEW
koMaHge. byayun oT npupoabl «MHXEHEPOM YeOBEYECKUX AyLwWw», ANUK yXe CBOUM NPUCYTCT-
BMEM CTabunusmpoBan pacTyliee BHYTPEeHHee JaBfieHWe B KOMNSEKTUBE BblAAKLWMXCS «BO BCE
CTOPOHbI» MONOABIX (hM3TEXOB. BpemeHamu OHO 4OXOAMIO 4O KPUTUYECKOrO (4518 CYLEeCTBO-
BaHusA nabopatopun) ypoBHS, HO JlykuH Bbipyyan. 3aberas Bnepeq — nabopaTtopusi BCe-Taku
He BblAepxana noACKOYMBLUEro B rofbl NEPECTPOWKM BHYTPEHHENO AaBREHUs BCKOpe nocne
TOro, kKak JIykuH ywen Ha gpyryto pabory.

Nepen Tem kak BbexaTb B HOBOE (04eHb CTapoe) noMeLleHne ero Heobxoanmo Bbino xoTs Bbl
MWHUManbHO NPUBECTU B MOPSAOK. MuHMManbHO okadanocb HegocTaTouyHo. CuTyaumioo oc-
NOXHANO, KaK HX CTPaHHO, O4eHb YA0OHOE PacrnonoXeHne 3TOro NOMeLLEHNS: B NATU MUHYTaX
xoabbbl 0T KpacHon nnowagu oT KoTopon 6bino ABa wara 4O OCHOBHOro uHctutyta — UPO3.
Kak Tofbko Mbl Ha4yanu Tam paboTaTb, K HAM CTanu NPUXOAUTb «HY OYEeHb BbICOKMEY THOAM.
Cpean HMX M «X035IMH» LieHTpanbHOro panoHa MockBbl — cekpeTapb paiikoMa naptuu. To,
4yTO Mbl Aenanu, emy noHpasunocb. Ho, yxoas, oH yeuaen obnynueLluytocs cTapuHHyo aybo-
BYI0 BXOZHYI0 [ABepb (4OCTaBLUYOCA HaM «B HACNeACTBO» OT KapAMONOoroB) U npukasan cpoy-
HO NPUBECTW B NOPAAOK: «HE MO3BOSIO NO30PUTH

MOV paioH». M nocoseToBan Ans npumepa nocMoTpeTb Ha ABepb LIK napTum B ero xe pan-
OHe, COBCEM Heianeko OT Hac... ATO ObINIO CepbesHO, U Mbl MPUMEHUNN BCE 3KCNEPUMEHTalb-
HOe WUCKYCCTBO: N0 OYepPeamn C NOMOLLbI NasfbHOW NamMmbl OTYUCTUAM Hally ABepb OT ocTaT-
KOB Kpacku W Nokpbinu nakoM. Kpome TOro, Mbl NpuBenut B NOPSAOK 3anyLeHHbIN CTapUHHbI
3an ¢ nenHblM NOTOMIKOM C aHrenamu u NoaaepXxuBatroLLMMn ero atnaHTamu. ns aToro goc-
Tanu 30Mn0Ty Kpacky B 0bMeH Ha TenedoHHbIA NpoBog (Mbl e 6binu u3 UHcTutyTa paguo-
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TEXHUKU U SJ'IeKTp0HI/IKI/1...).

He mory He OTMETUTb SPKYH pOsib B Hallel coBceM MONooN (Kpome MeHs) komaHae JleHbl
(Ilenkn) KoHcTanTuHOBOW. OHa npuwwna BHavane Ha ponb cekpetaps ['ynsesa, 3aManpekTopa
NP3. Ho 3atem, nobbiBaB B Hallen «3aBriekaTenbHO TBOPYECKON aTMocepey, nepeLuna cek-
petapeM Ko MHe. OHa 6bICTPO Hawna obWMM S3bIK C MOOABIMU CUMNATUYHBIMU COTPYOHUKA-
MW 1 3@ HeOTpas3uWMbI HATUCK B BbiOMBaHMM Bcero Heobxoanmoro ans nabopatopum BbICTpo
nonyymna oT HUX MOYETHYH KMUYKY «nepwmnHry. Hago otaaTte 4OMmkHOe, JleHa He Bbina cekpe-
Tapwei-6enopyykonr. OxBayeHHas 0bLMM 3HTY3MA3MOM, OHa NMPUHUMana akTMBHOE yvacTue
N B «3KCMepuUMeEHTanbHOMy paboTe, BKNoYash PEMOHT NMOMELLEHMS. B 4aCTHOCTM, Kak-TO OHa,
CTOSI Ha BbICOKOW NeCTHWUE, cKanbrnenem cuuiiana ctapyl Kpacky, HaKOMWBLLYHCA Mexay
pebpamu y aTnaHToB, «yAepXuBaLWMX» NOTONOK B 3ane. [omHio, 1, npoberas MUMO, LWyTUN:
«OCTOPOXHO, OHM OT LLEKOTKN MOryT BPOCUTH NOTOMOK...»

«bbtolyto Kno4yom» cneuunduky Hawen nabopartopum no-gobpomy noameTun rnyboko ysa-
XaeMblii MHOW OAMH U3 HEMHOMMX HacTosLWMX akagemukoB B.A. KotenbHukoB. EMy B 370 Bpe-
Msa ganu sTopyto 3sesay Mepos Coutpyga. Npu atom nonarancs 6t0CT Ha ero poauHe B Kasa-
HW, 3@ KOTOPbINA B3sNCS M3BeCTHbIN ckynbnTop J1. Kepbenb. Kepbenb nonpocun KotenbHuKoBa
nokasaTb eMy 06CTaHOBKY, B KOTOpPOM AenaeTtcs Hayka. [ocne atoro KoTenbHUKOB Kak-TO Npu
BCTpeuYe LWYTMBO 3aMeTun: «£ BOT gymato, kyada xe npusectu Kepbens: B nabopartopwio, rae
NOMHbIN NOPSAOK, UK k BaM?» OH BbIBpan Hac...

NMABA BTOPAS. YenoBek rnazamu pagmogunsnkm
Kak opraHusoBaTtb paboTty

Mporpamma, 3a BbINOMHEHWE KOTOPOW Mbl B3ANMCh, TpeboBana o4YeHb LWIMPOKOro dpoHTa pa-
60T N0 MHOroKaHanbHOMY NacCUBHOMY AWCTaHLMOHHOMY 30HAMPOBaHUI GMOOOBLEKTOB B Nep-
BYI0 oYepefb YeroBeka

Hy)KHO 6b1510 He npocmo 3apeaucmpupoeamb cobcmeeHHble d)usuqecwe noJis
u ussy4yeHus 6uoo0b6BLeKkmos, Ho, 2J1a8Hoe, 8bIsI8UMb CU2Hasbl UX MOdYﬂﬂuUU (5]
npouyecce d)uauonoeuqecmao d)yHKL(UOHUpOGGHUﬂ opecaHu3mMa.

,D,J'Iﬂ aTo0ro Tpe6OBaﬂaCb cneuuanbHada Cl'leLl,VId)Vl‘-leCKaﬂ ANda KaXOoro KaHana annapartypa. Ee
HaM npeacrtoano caenatb CaMum. HOLLCTyI'II/ITbCﬂ K Takoi 3agave MOXHO Oblflo, TONbKO onu-
padacb Ha 6onbluo onbIT B paspa60TKe annapatypsbl Anda AMCTaHUNOHHOINO 30HAMPOBaHUA, Ha-
konneHHbln B UPJ, 1 Ha arnpunopHoe mexgmncuuninHapHoe 3HaHie o HOBOM And pap,mocbmsmm
obbekTe. A Hayan ¢ Toro, YToO OLEHMN U NOSOXWI Ha 6y|v|ary OoXuaaemble ypoBHU CUTHAIIOB B
Kaaom KaHane. 370 6bbino HY>XHO O514 TOro, 4yTOObI HavaTb NMPOEKTUpoOBaTb N3MEPUTENbHbIE
YCTaHOBKW. OLUEHUTb YPOBEHb CITOXKHOCTHU, Heobxoaumble pecypcChbl U BpEMA.

OTOT UCTOPUYECKMA cnang (CM. puc. 2) cbirpan BaxHyl ponb B
OTCTaMBaHUK HaLlero nogxofa BO BPeMS MHOTMUX JOKNagoB Kak B
«BbICOKMX KabuHeTax», Tak W Ha HayuHblX cemuHapax. Jloau
BUAENMM, YTO Mbl YETKO 3HAEM, YTO AenaTb, U CTOUM Ha TBepLOn
Hay4YHOW noyse. Beab B 3TO Bpems He TOSIbKO WMpoKas nybmka,
HO [axe HeCKONbKO XOpowux  (DU3NKOB-TEOPETMKOB  MO-
TOPOMUANCH NPeANONOXUTL YTO 32 «(PEHOMEHAMMU» MOTYT CTOSATb
elle He M3BECTHbIe (buanke nong... Jllogam npucylle oxuaaHue
yyga. B HayyHOW cpefe nonynspHO BbIpaXeHue: «He nyTau
bBoxun gap ¢ auuHuuen». A Beb UMEHHO NPUBbIYHASA «SUYHULA»

Puc. 2. Kanansi maccwBHOTro ”
AWCTAHLUWOHHOTO 30HAUPOBA- OoKpyXatwuwiero mmpa, B KOTOPOM Mbl XUBEM, N €CTb TOT «Boxunin

HMA OPraHuiMa Yenoeexa 'D'ap»_
(C OUEeHKAMW BEITWMWH CMI'HANOoB .
B KAKOM Kaane) B cBsi3u co cneumdnyHoCcTbI0 HeobxoauMoid annapaTypsl paboTa

CO BpEMEHEM Bbina pas6MTa no rpynnam. Kaxpasda 3aHumalriacb CBOUMM KaHaliloM 30HAMPOBaA-
Hus. Kak TONMbKo Mbl co3ganm nepBble 3KCNEPUMEHTAlTbHblE YCTAHOBKU N Ha4alu UCNbITbIBATb
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nx Ha cebe, CTano 04eBMAHO, YTO HAM B KOMaHZY CPOYHO HYXXEH XOPOLUMIA chuanonor ¢ obLle-
OpraHU3MeHHbIM NMOAXOAOM M 3HaHWEM. Beab Hall aKCrepuUMEHTarbHbIA MOAX0A «4YenoBek
rnasamu pagnoduankiy Gbin NPUHLMNMANbHO 06LLeopraHM3MeHHbIM. HaiiTu Takoro duanono-
ra OblNo HENPOCTO, TaK Kak COBPEMEHHasi MeULMHCKas Hayka «pasobpana yenoseka Ha yac-
TU»: MeAMUMHa Bce Gornee y3Ko creLnanuaupyeTcs, B NoroHe 3a Bce 6onee yrnybreHHon me-
ANLMHCKON TexHonornen. dyHaameHTanbHoe 3HaHue 06 06LIeopraHN3MeHHbIX (yHKLMOHANb-
HbIX CUCTeMaXx, FoOMeocTase UCMOoMNb3yeTcs, Kak NPaBuno, TONbKO BO BpeMsi 06y4YeHus.

CoepemMeHHasi HayKka, He moJibko MeduyuHcKasi, T0006Ha (hoHapuKy: oceeujaem

=4 ob6nacmb uHmMepeca y3KUM JIy4O0M, @ 8ce OcmasibHoe npu 3moM ocmaemcsl 8
nomemMkax: mosibKo crezka 6pesxum. Toslbko mak MOXHoO o6ecneyums 21ay6uHy «npo-
HUKHOBEHUsI» 8 ycmpolicmeo mMupo3daHusi. py2o20 He daHO. AMO NPuUHYUNUaabHOe
O2paHu4YeHuUe Hayku e MO3HaHUU U, 27agHoe, eocrnpussimuu mupa. AMeHHO no amoli
npu4uHe nodu «He sudsm seca 3a depesbsAMU» U UM Yydumcs ecsikoe, 0axe memM, Kmo
«C (hoHapuKom», Ko20a OHU CMOMPSIM 8 HeOC8EeW eHHYIO CMOPOHY.

A obpatuncs 3a nomoubto K B.U. UnbuHy, npopekTopy no Hayke [epBoro MeauLMHCKOro uH-
CTUTYTa, C KOTOPbIM Mbl Ha4Yanu coTpyaHMYaTb C caMoro Havana. M oH «cocsatan» Ham peg-
koro cneuwanucta u venoseka npogeccopa B.B. CyykoBa, npenogaBaBwero usnonoruo
Oypywum megukam. Bnagumup BacunbeBudy cTan Hawum «noBoAbipeM» No obLuieopraHns-
MEHHOMN manonorun. Yto BaxHo, y onbITHOrO npodeccuorHana B.B. CyykoBa B ronose gak-
T4yeckn copmmpoBanach CTofb Heobxoanmas Ham obLieopraHnameHHast usmonornyeckas
MoZenb opraHuaMa. Tak 4To OH MOr cpasy OTBevaTb MPaKTUYEeCKK Ha Ntobble HamM BOMNPOCHI,
BO3HMKaBLUME NpW NPOEKTUPOBaHKUM annapaTypsbl.

AneKkTpuyeckme nonsa 6Moo6HLEKTOB

8 To, ymo yenoeek Moxem 6bimb UCMOYHUKOM 3/1eKMPpuYecKux rnosnel, 3Haem

=% KawObll, kKmo uzpan e 6ackem6on @ 3a/me: Oom HEKOMOPBLIX U2POKOE Mopoll
npockakuearom uckpbi. 3mo pabomaem ynoMsiHymoe ebiwie mpubo3nekmpuyecmeo,
MOHSIMHOE 6CeM, KaK U paHee YyrnoMsHymbil «Ma2Hemu3M», a MOMoMy CKyYyHoe U He-
UHMepecHoe.

MNepen HamMW cTOsiN@ YUCTO HayyHas 3afava: M3MEpPUTb U UCCNedoBaTb KapTUHY afeKkTpuye-
CKUX Mofiei BOKpYr Yyenoseka. [pexae BCcero, HyXHO BbiNo 3adKpaHMpOBaTbLCS OT anekTpuye-
CKMX MOMEX, B OCHOBHOM ceTeBbIX. [Ins yero Mbl noctpounu «knetky ®apages» — KoMHaTy
(pasmepom 3x3x3 M) U3 meTannmyeckon cetkn. B nobom mecte KOMHaTbI, KOr4a B HEN Haxo-
AWNCS YenoBeK, YyBCTBUTENbHbIN 3NeKTpOMeTp, co3aaHHbin P. MycuHbIM, peructpupoBan xa-
paKTEpHble 3neKTpuyeckne curHanbl. Hambonee cunbHbiM BbiN CUrHan AbiXxaHus: Npu Aplxa-
HUM MaKCMManbHO cMeLlaeTcs TpUbOoaneKkTpuYeckn 3apshkeHHas MOBEPXHOCTb FPYAHON KneT-
kn. TakoW ANEKTPUYECKUIA CUTHAN C YacTOTOW AblXaHUS PErncTpupoBancs Ha PaccTosHUM [0
2-3 M, ObIN1 O4EHb YYBCTBUTENEH K NMTIOOOMY M3MEHEHUIO XapaKkTepa AblXaHWus v cpasy ucuyesan
Npu 3agepxke AblxaHus.

Ha pacctosHun go 10-15 cm oT rpyaHOM KneTkn MOXHO 6bino Habnwgate curHan cepgua —
Ha YactoTe nynbca. Jlloboe MexaHuyeckoe cmelleHune, Bubpauns «TpubosapsikeHHOW» no-
BEPXHOCTU KOXMW [OWCTAHUMOHHO OTCREexXuBanucb anekTpoMmetpoM. Mbl Habnwoganu paxe
3NEeKTPOMEXaHNYECKUA CUTHAaM, CBSI3aHHbIM C MUKPOTPEMOPOM (MUKpoBMOpaumen) MbiLLL.
AnektpomeTp MycuHa 4YyTKO pearupoBan Ha HanpskeHue u paccnabneHue mblwuybl. Jlyywe
BCEro M3MepATb TAKOW SNEKTPUYECKUI CUTHAN MUKpPOTpemopa BOMM3N TbiTbHOW CTOPOHbI Na-
LOHW, TOe HEeT MOTOBLIX XKenes, NOTOMY KOXa Cyxas U HakanamBaeTcs 3ameTHbIN Tpubosapsa.
Korga kuctb nexana ceBo6o4HO Ha CTone nogdepXuBaiolias ee Mbllila npeanneybs Haxoan-
nacb B paccnabneHHOM COCTOSIHUM, U 3NIEKTPUYECKUIA CUrHan oT ee MUKpoTpemopa Obin LWy-
MOMNOAO0OHbLIM C LUMPOKUM CMEKTPOM YacTOT B MONOCE OT HECKOMbKMX A0 AecsATKoB repy. Joc-
TaTOYHO ObINO HEMHOXKO NPUMNOAHATL PYKY HaZ CTONMOM, YTOBbI Hanpsyb MbILLY, U XapakTep
cUrHana pasuTenbHO MEHSANCS: OH Pe3ko Bo3pacTasn Mo aMniauTyde W ero ChekTp cyxancs 4o
NPaKkTUYECKN OLHON YacToTbl (BUBpauumn, apoxaHus) B ananasoHe 10-15 repu,.
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WHTepecHo, YTO, KOoraa mMbl MpogeMoHCTpupoBanu 310 B.A. KoTenbHUKOBY, TOT, HAYEMO He ro-
BOpS, CAPOCUN, TAe Y HAac MOXHO MOMbITb PYKW... OH HaMOuYUN ThISIbHYIO CTOPOHY NagoHu, U
3NEKTPUYECKUI CUTHAM MUKPOTpemopa ncyes. 1o BbiNo afemMeHTapHoe NOATBEPXKAEHME TPU-
603nekTpuyeckon npupodbl curHana. XoTs Mbl B 3TOM HE COMHEBanuCb, HO ObINKM NPUATHO
yaueneHsl: nepsbiit Buue-npesnaeHt AH CCCP, Begywuin y4eHbln B 0b6nactu paguocsssu, B
TOM YMCne KOCMUYECKON, Ha CBOEW «BbLICOTE» COXPaHWUN XM1BOE NOONLITCTBO K «NpPU3EMNEH-
HOW» (Pusmnke n faxe cam «npobyeTt ee Ha 3y6». Takoe, K COXaneHuto, BCTpeyaeTcs KpanHe
peako.

BenuunHa n pacnpeaeneHne BblILEONUCAHHBIX ANIEKTPUYECKUX CUTHANOB BOKPYT YenoBeka 3a-
BMUCENM OT BeNuU4YMHbI Tpmbo3sapsda, KOTOpbI Hakannueancs Ha koxe. B cBoo ovepenb, ero
BENMWYMHA U Bpems penakcauum — CTeKaHWs C MOBEPXHOCTU KOXM BHYTPb NPOBOASALLMX TKa-
HEN — ONpeaensTCa NonepeyHbIM 3NEKTPOCONPOTMBEHNEM KOXM U CBSA3aHbI C YPOBHEM CY-
XOCTU €e NMOBEPXHOCTHOrO TOHKOrO Crosi — POroBOro Cros anuaepmuca. TOT CroWt yBRaxHs-
€TCA B NpoLecce HeoLyTUMOl nepcnupaumnn: and gy Bogbl U3 rnybuHbl opraHmama ¢ no-
cnegywowmm ucnapeHnem. Takonm uanonormyeckun MexaHusm obecneymBaeT MPUMEPHO
TPETb TEPMOPErynsALUMOHHON TennooTaaun Tena B KOMGOPTHOWM 30He Temnepatyp. Takum o6-
pa3oMm, ANEKTPUYECKME NONS BOKPYr YeloBeKka CBA3aHbl C OQHOM U3 OCHOBHbIX XapakTepucTuK
opraHu3ma: ero Mmetabonuyeckoin (61MoaHepreTUYeCcKomn) TennonpPoayKLnen.

Ha aTom atane pabota no anekTpuyeckum nonsm Yenoseka passetsunace. P. MycuH, kak du-
3UK, «NOTAHYN 3@ 3Ty HUTOYKY» HEOLLYTUMOMN nepcnupauum OT 3MEKTPOCONPOTUBIIEHUS POro-
BOr0 Cros anuaepmuca K nokanbHoMy metabonuamy u ganee K hyHAameHTanbHbIM XapakTe-
PUCTUKaM XWBOW TKaHW. 3TO CTano TeMon ero A0OpOTHOM AuccepTaumn «3InekTpogusnye-
CKue CBOWCTBa POroBOro Cros anuaepmuca Koxuy. Npeacenarenib y4eHOro coseta no uau-
yeckoi anekTpoHuke MOTU, B KOTOpLI AuccepTaunsa boina npeacTaBneHa, 0THeCCs K TeMe ¢
He(M3NYecknM 0OBLEKTOM WCCNEAOBaHUS — «3NUAEPMUC KOXWU» C OCTOPOXHOCTbIO. OH no-
npocun ogHoro u3 Hambonee aBTOPUTETHLIX YNEHOB coBeTa, HbiHe akagemuka P.A. Cypuca
[aTb npeaBapuTenbHOE 3akntoyeHne 06 «anekTpodusnyeckoM» ypoBHe paboTel. M1 Tonbko
nocne ero BbICOKOW OLEHKM MPUHSAN AuccepTaumnio K 3awuTte. Hago oTMeTUTb, YTO Takoe no-
BeAEeHMe npeacenarens y4eHoro copeta Obl10 COBEPLLUEHHO €CTECTBEHHbLIM.

=g OzpomHOe «30aHue» HayKu MoXem COXpaHUmb ycmolU4yueocmb, MOJILKO eciu
KaxObIll HOEbIl KUpnu4 npoeepsimb Ha MPOYHOCMb 8 MPOMUBHOM CJly4ae OHO
npocmo pyxHem.

Moamn YacTo 06MXaKTCA Ha Takyt eCTECTBEHHYIO « MMMYHHYIO peakLuio» Hayku, BOCNpUHMMas
ee Kak CHOOM3M yYeHbIX.

dusmonornyeckas ceMCMMYHOCTb Topca. B 1o Bpems kak P. MycuH yrnybunca B MuKpo-
Brnomnamnky TpnboaneKkTpmyecTsa, NOMOraBLLIMA eMy BHavane B 3KCNepuMeHTe KBanupuuupo-
BaHHbIN MHXeHep B. MapTbIHOB cOCpeaoTOunn CBOE BHUMAHWE Ha 3MEKTPUYECKOM KapTUpo-
BaHWM BMBpaLun NOBEPXHOCTM Tena, CBSA3aHHbIX C (PM3NONOrMYECKUM (PYHKLIMOHUPOBAHMEM
opraHu3ma: gblxaHuem, bueHvnem cepaua, MUKpOTPEMOPOM MbILUL, U Ap.

Ona artoro, npexage BCEro, HYxHO ObinNo
UCKIMIOYNTb  HEKOHTPONMpyemocTb  Tpubosa-
psoa Ha NOBEpXHOCTW Tena: OH Obin pac-
npeaeneH HeogHOPOAHO M CRyyalHO W3Me-
Hsncs BO BpeMeHu. C aTon uenbto MapTbiHOB
CKOHCTPYMPOBan YHUKaINbHOE KPEeCno-KOHAEH-
catop (cM. choTorpacuio).

B cnuHKy Kkpecna Obl1l BCTPOEH OAWMH Cnslo-
LUHOW 3NeKTPOA, BTOPOW OTKUOHOW 3MeKTpos

: " Obin  CEeKUMOHMPOBaHHBEIM  (8X8 MM)
3aKpblBancs, pacnofiarasiCb HanpoTUB rpyau MCNbITYEMOro MNocfe TOro, Kak OH caguncs B
kpecno. (MpuHUMNManbHas cxema akcnepuMeHTa npegcTaBneHa Ha puc. 3.)
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K obknagkam koHZeHcaTopa npuknagbiBanocb HebosnbLuoe
(MeHble BoOmMbTa) HanpsbkeHwe ¢ 4vactotoi 10 merarepu,.
Mpn 3TOM Ha MOBEPXHOCTW Tena BO3HUKan (HaBOAWUNCS)
PErynsapHbliA  MynbCUPYOLWMA C 4acTOTOW NPUNOXEHHOro
HaNPSHKEHUSA ANEKTPUYECKUN 3apsas.

OH ©Oblm  MHOTO MEHbLIE, YeM HEeKOHTPONMPYEMbIl
Tpubosapsa. OpHako co3gaBaeMble UM XapaKTepHble
konebaHua anekTpuMyeckoro noteHumana Ha dactote 10
merarepy, BONIM3n NOBEPXHOCTM Tena HageXHO (CUHXPOHHO)
perucTpupoBanucb Ha obknagkax CeKUMOHWPOBAHHOIO
M3MepUTENBLHOrO KoHAaeHcatopa. CurHan ¢ kKaxaon cekuum
XapakTepusoBan MonepeyHoe CMELLeHMe nexallero noj
HUM y4YacTKa NOBEPXHOCTM rPYAHON KNETKM.

PERSOHAL
COMPUTER

Puc, 3. IpuHyunuansHan
CXeMa IKCIMePUMEeHTa Mo Kap-
TUPOBAHMUIO (PU3NONOTNYECKON
CeMCMUMHOCTU TOpCa Takum 06pa3oM yaanoch OCyLWECTBUTbL ANHaMUYeckoe (kaap
3a KagpoMm) KapTMpoBaHWE CMeELLeHUN («U3NoNornYeckon

CGVICMVI‘-IHOCTVI») NOBEPXHOCTU TeS1a C YyBCTBUTENIbHOCTbIO O COTHN MUKPOH.

Mpn aTOM ofexga npaKkTU4eckn He
BNMsna Ha pesynbTaT. 3a Bpems
HabnogeHns obbl4HO nNcnefoBaTenbHO
CHMMAsIOCb HECKOMNbKO AECATKOB KaapoB.
Nocne 3aToro MOXHO BbII0 NPOKPYTUTL Ha

9KpaHe  KoMmMbioTEpPA nonyyYeHHoe
L1dpoBOe BMAEO U YBUAETb PU3NONOTK-
4yeckoe «BOMHEHWE» (KaKk Ha Mmope)

rPyAHON KneTku (Topca). K coxanenuto, B

Puc. 4. [IpocTrpancTBeHHO-BPEMEHHOe MPeACTABNEHNE CMELEHNH KHUWKKE 3TOro nokasaTb Henb3s... [lo
TOPCA 33 MePUOA ABIXAHHA B HOpMe™ STOVI DVYMHE a BLIHYKIGH
Cnega gnu3y ncesdoysemos (UBETOM PACKPAWEHA aMNANTYAA CMELIEHWR) NOKa- p y D,

13Ha KAPTa CMEWEHWA TOPCa B MNaKe B MOMEHT MakcumMyMa aoxa: of senedora  OFPAHUYUTBLCA bonee CHOXHbIM ana
K KPACHOMY W fANee MenTomy — POCT AMNNHTYI CMELIEHMA HAPYMY, OT 3eNeH0- MOHUMaHUS CTaTUYECKUM I'Ipe/J,CTa-

10 K CHHEMY-TEMHO-CHHEMY — POCT AMNNHTYAL CMEWEHWA BHYTRE, CMPOBD BBED-
Xy rPAatHK CHMEWEHWA ANA TOYEK MAKCAMANLHOID CMEWEHHA B ofinactH rpyau
(Kpacwas KpUSas) W WMBOTA (WeAmas KPUBAR), ABUFAA Kypcop (nepecevenue
NPAMLEX BAOAL W NONEPEK TOPCa) NO HAPTE, MOKHO NONYHMTE rPAdMKM CMEWEHHA
AR NOGOA TOMKA TOPCA; CNPaBA BHUIY: NOBEABHHE BO BPEMEHN CMEIEHWRA TOp-
€3 B TOYKAX H3 NOMEYEHHOR NPAMOR BAONL Topca (Cnesa), ABMran TaKoR Kyp-
Cop — MpAMYIO NONEPEX TOPCA, MOMHO NPOCAEMTL NOBEAEHHE CMEWEHMH no
BCEM TAKWM NPOAONLHBIM NPAMBIK; CAEBD BBEPXY: NOBELEHWE BO BPEMEHMW CME-
leHMi TOpCa B TOYKAX Ha MOMEYEHHOR NPAMON nonepex Topca (BHMaY).

* Mogpobsoe onwcanne PUCYHKA NPEJHATHANEND QAR CNELUMANHCTOR

BIIeHMeM Takoro gunbma (cMm. puc. 3, 5).
XoTb hUNbM U, HECOMHEHHO, HarnagHee,
HO B HEM, KaK MpaBuno, MOXHO 3aMeTUTb
MWL TO, YTO YTO-TO He Tak..
[pOCTPaHCTBEHHO-BPEMEHHbIE  KapTbl
NO3BONSAIOT «BbICBETUTbY, YTO UMEHHO HE
TaK.

Hanpwmep, Ha pucC. 5 BugHo npuHUunuanbHoe pasnunyune OnoMexaHuKN OblXxaHusa B HOpME U

npn acTMme.

Puc. 5. AnHAMWYECHHE HADTHHBE ABIXATENbHOW MEXAHWKKH
(e TOM We MPEACTABNEHUW, YTO W paHee)

Chesa — nepuog AbIXaHWA NPK aCTME: BUAHO «3aninaques auadparms B rpya-
HOM KNETKE WA BAOXE BMECTO PACTAMEHWA B CTOPOHY GPIOWHOR CTEHKW; cnpo-
80 — OfWH W3 BMAOE 03A0POBHTENLHOMD ALIXAHUA ROTK (NPAHAAMBLI) B MCNONHE-
HUM NpodeccHoHanLHOro Rora: BuiHe pasberaowmnecs U3 OAHOND UBHTPa Yaap-
HbIE BOAHB.
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Ons nOHMMaHUs T[NaBHOrO B  KHUre
ynTaTensM COBCEM He 06si3aTenbHo
BHMKATb B  KOHCTPYKLMIO 3TUX KapT
(nosicHeHus Goriee MENKUM KypcMBOM —
TONbKO Ans npodeccuoHanoB, KoTopble
He MOryT uuTaTb Aarnblue, OCTaBNss «B
TbISTy» YTO-TO HEMOHSITHOE...).

Takum obpa3om, aneKkTpuyeckoe KapTu-
poBaHune BMoMexaHMKM Topca OTKpPbIBaET
HOBble BO3MOXHOCTM KaK [N PaHHero
BbISIBNEHNS U Knaccudukaumy abixatenb-
HOW naTtonoruu, Tak M NS camopery-
ENTTE



Kpome BbileonMcaHHOW 3neKTPOOMOMEXaHMKK, Mbl MOTIM U3MEPSATb C MOMOLLbI OBbIYHbIX
3NeKTPO4OB Ha MOBEPXHOCTU Tena (M BONM3M OT Hee) BMO3INEKTPUYECKME CUrHanbl Mo3ra
(33N, cepaua (IKT), mbiwwy (AMI).

TeneknHes KynaruHon. OaHuUM 13 nepBbiX Gbin NPOBEAEH 3KCNEePUMEHT MO BbISCHEHUIO BO3-
MOXHOTO MeXaHu3ma TenekuHesa, aemoHcTpupyemoro H.C. Kynaruvoit. C yyeTom npeasapu-
TENbHOrO OMbITa, OMUCAHHOrO Bbille, Mbl Monpocuni KynaruHy nonpoboBaTh CABUHYTH (Kak
00bIYHO NS Hee, He MpUKacasack) 30H anekTpomeTpa. Yepes HeKOTopoe BpeMs nocne Hada-
na ee ycunuil Ha aKpaHe MOAKMIOYEHHOTO K 3MEKTPOMETPY OCLMNNOCKoNa cTanu nosBnaThCs
UMMYNbCbl ANUTENBHOCTBLIO B HECKOMBKO MUNNMCEKYH. Mbl U3MEPUNM NEKTPUYECKNIt 3apsl B
KaXIOM UMMYNbCe U OLEHUNU CyMMapHbIA 3apsif, KOTOPbIA MOT HAKOMWUTLCA HA 30HAE OT CO-
BOKYMHOCTY TaKuX UMMNYNbCOB 3a BPEMS JKCTIEPUMEHTA.

[Hanee 6bina obcunTtaHa cnegyowas moaenb SBneHUs. Bo BpeMs «COCTOSHUS TeneknHesa»
NOTOBbLIE Xene3bl PE3KO OTKPLIBAOTCS U YEPE3 HUX BbINMPbICKMBAKOTCS MUKPOKANEbKu «noTay.
®aKkT camoro BbINPbICKMBAHWA NOATBEPXKAAETCS BO3HWKHOBEHMEM Ha 30HAE dNEeKTpoMeTpa
HaneTa (3aMeYeHHOro paHee Ha OnNTMYecKkux punbTpax). MponeTtas Yepes AUIANEKTPUK POro-
BOr0 Crosi anugepmuca (MoBEPXHOCTHbIA CRON KOXM), Kanenbkn 3apsiXkatoTcs OLHUM 3HAKOM
3apsfa, ocTaBnss 3apsig NPOTUBOMOSIOXKHOIO 3HaKa Ha KoXe pyku. BeinpbickuBaeMble 3apsabl
HaKannuBalTCA Ha npeaMeTe, KoTopbln KynarmHa ctpemMnTcsa CABWUHYTb, U Ha nogcTaBke (CTo-
ne, NOKPLITOM cKaTepTblo). Mpn 3TOM BO3HUKAET pacnpeaeneHHas anekTpuyeckas cuna Kysno-
HOBCKOro NpUTSHKEHUS npegmeTa K pyke. bonee Toro, npu «obnueaHum» 0gHOMMEHHbLIM 3aps-
AOM U NpeameTa, U NOACTaBKW, OHW OTTaNKMBAKOTCS APYr OT ApYyra, YTO YMEHbLUAET TPEHWE.
Takas mogenb cnocobHa 06bACHWUTL U AEMOHCTPUPOBaBLLEeecs KynarmHow ABUXEHMe curape-
Tbl TOPYKOM MO ckatepTu. CrnedyeT NOAYEPKHYTb, YTO C TOYKM 3PEHUS ANEKTPOCTaTUKKU Onu-
caHHas TpuboanekTpuyeckas Moaenb pasfgeneHns 3apsagoB U BO3HUKHOBEHUSI KYNOHOBCKOMO
NPUTSHXKEHUS MEXAY HUMU He SBMsSeTCs YeM-Nnbo HeOObIYHLIM: aBTOMOBUNCTLI 3HAKOT, YTO
npu nepenuBaHun BeH3nHa (OUINEKTPUYECKOW XMAKOCTU) C MOMOLLLI0 AU3NEKTPUYECKOrO
LWaHra MOXeT NPOU3ONTM BOCNIaMeHeHNe 13-3a NPOCKaKNBaHUS UCKPbI MeXAY pasHOMMEHHO
3apsxarLwmnMmcst 6€H3MHOM U LIMTAHTOM.

JTOT akcnepumeHT nogrotosunu P. MycuH n A. MeTpos. B ero npoBeaeHunn n, ocobeHHo, 06-
cyeTe pesynbTaToOB NpUHAN akTMBHOe yvactue B.A. Moposos. Pegkuin yenosek! bnvkaniwmi
COTPYAHUK akagemuka KoTenbHukoBa (Nonyynn BMecTe C HUM JIEHUHCKYI0 Npemuio 3a pagmo-
nokauuo nnaHet) Bonoas Moposos, Byayun ctaple MeHs no Bo3pacTy (S YK He roBopto 0O
pebsaTtax), Ha gene Obi cambiM MosiodbiM 13 Hac. OH OTAMYancs NOYTU AETCKUM NobonbITCT-
BOM, COYETaBLUMMCS C BbICOKMM NPOdeCCUOHaNM3MoM 1 faxe «AOTOLIHOCTbIO». Mopo3os fAe-
TanbHO 06cyMTan BbIWEONUCaHHYK MOAeNb WM nokasan, YTo ANEKTPUYEeCcKoro 3apsaa Bbinpbl-
CKMBAEMbIX Kanenek BNofiHe JOCTaTOMHO ANs ABWXEHWUS npeameTa

Okaszanocb, ymo e cny4ae KynazuHol nepeonpu4uHol 4Yyda (menekuHe3a)

MoXXem siensimbcs ¢hu3uosi02uYyecKasi aHomasnusi: 8binpbICKUBaHUe Ha paccmo-
fIHue 00 HecKoNbKUX caHmumempoe (emecmo 06bI4HO020 8bimeKaHUusl) MUKpPOKanesnek
u3 nomoesbix xene3 kucmeu pyk. [lanee pabomaem o6bi4Hasi anekmpocmamuka.

Kctatu, BbINPbICKUBAHNE MUKPOKaNeslb N3 PYKn KyJ'IaFVIHOI7I BO BpemMs ee TefneknHe3a no3Bosisi-
eT 00BbACHUTL U paHee HabnogasLweecs npn 3TOM aKkagemMukom P.B. Xoxnosbim paccednne
JTa3epHOro ny4a.

UHdpakpacHoe TensoBoe usnyvyeHume

Kak u anektpudyeckue nonsi, uHdpakpacHoe TEMNOBOe WU3Ny4YyeHWe TOXe OLLyLIalT Bce, Ha-
npumMep, TENNO OT PYKW, NOAHECEHHON K ThINIbHOW CTOPOHE Leun. Tennosoe U3nyyeHne — aT1o
HEeYTO MOHATHOE ANA BCEX, a BOT 3MeKTPOMarHUTHoe, 0COOEHHO WH(paKpacHoe, — COBCEM
OPYroe: YTo-TO «CEKPETHO» Hay4yHoe (M3-3a MPUMEHEHNs B BOEHHOM [ene [ns HOYHOro Buae-
HKs). TennoBoe anekTPOMarHUTHOE M3ny4YeHue xapakTepHo ans nboro Harpetoro Tena. Ero
WHTEHCWBHOCTb W pacnpefeneHie no AnMHaM BOMH ONpeaensTcs abconiTHON TemneparTy-
poii Tena B rpagycax KenbBuHa (K), OT KOTOPOW 3aBUCUT UHTEHCUBHOCTb XaOTUYECKOro Tenso-
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BOro ABMXeHnd atoMoB U MONEKYI. oTa TeMmnepartypa OTCYUTbIBA€TCA OT abconoTHOro HynA
(-273 °C).

PacnpepeneHne MHTEHCUBHOCTM TENIOBOrO 3M1EKTPOMArHUTHOTO M3MyYeHWs NO AfIMHAM BOJSH
HepaBHOMepHO. IMeeTcs BblpaxeHHbIN MakCUMyM, OT KOTOPOTrO MHTEHCUMBHOCTb BbICTPO CHU-
KaeTcs ® CTOPOHY KOPOTKMX BOSH W MEANEHHO B CTOPOHY AMMHHbIX. [onoxeHne Makcumyma
obpaTHO NponopuMoHanbHO 3aBUCKUT OT abCONTHOM TemnepaTypbl U ANd TemnepaTypbl Ha-
wero Tena (okono 310 °K) npuxoautcs Ha cpedHun MHGpaKpacHbIn guanas3oH (4NnHbI BOSH
okono 10 MukpoH). byayun otcumtanHon ot -273 °C, abconoTHas TemnepaTypa Tena Yenose-
Ka HeCyLLeCTBEHHO OTNNYaeTcs OT KOMHATHOW Temnepatypbl (okono 290 °K). Tak yto no cnek-
TpanbHOMY pacrnpegeneHuto (NONOXeHNI0 MakCMyMOB) pasfnuune HesHauutenobHoe. OgHako
N0 MHTEHCMBHOCTU (MPOMOpLMOHanbHOM abConoTHOW TemnepaTtype B YETBEPTOM CTEMeHw)
OHO 04YeHb 3ameTHo. Teno nanyyaet npumepHo 10 munnmeatT ¢ 1 cm? cBOelt noBepXHOCTH, a
OKpyXawllas cpefa Bo3BpallaeT Ha YeTBepTb MeHblle. IMeHHO 310 1 obecneymBaeT Heob-
XOOMMYI0 ANs TepMOperynsauum Tennootaady. HTepecHo 0TMeTUTb, YTO CNeKTpanbHbIiA Mak-
CUMYM MH(paKpacHOro TENIOBOrO U3Ny4YeHUs Tena u okpyxatoulen cpegpl (3emnun) nonagaet
B «OKHa NPO3payHOCTM» Hallen aTMocdepsbl, Kak cneuunanbHo ans obecneyeHusa Tennooraa-
yn... Korga cMoTpuLb «OT YenoBeKa», KaxeTcs, YTO BCe B MMPE NoA HEro NoAcTPOeHo... XoTa
no Hayke HaobopoT. Tak «COTBOPMIIOCHY 3a40Nr0 A0 NOSBMEHWS XuUBOro Ha 3emne. U «uene-
HanpaBneHo» 3T0 Ha obecneyeHne TennoBoro HGanaHca Halwew nNnaHeTbl, KOTOpas U3nyvaet
n3bbITOYHOE TENSO (MONMyYeHHOe B ONTUYECKOM AnanasoHe oT ConHua) Yepes UHpakpacHoe
«OKHO NpO3payHOCTM» B aTMOCdepe.

B cpefHeM co Bceil NOBEPXHOCTH Tena n3nyyaeTcs B MHpakpacHOM guana3oHe 6o5ee COTHH
BaTT! 3TO TOMBLKO Yy Kaxzoro u3 Hac! [lecatb yenosek uanyyatwT Gonbwe kunosattal U ato
NOMUMO HarpeBa OKpyXatoLleih cpefbl NOCPeACTBOM TEMMONPOBOAHOCTU U «TENSIOr0 BbI4O-
xa». BceM M3BECTHO, YTO B MOPO3 MOXHO COrpeTbesl, ecnu cobpaTb MHOroO Hapoga B O4HOM
KOMHaTe, HO He BCe MOHMMALT YTO 3TOT AEKT B 3HAUMTENbHOW Mepe obecneymBaeT u uH-
dpakpacHoe TennoBoe u3nyyeHne. CTOYKM 3pEHWSI Hallero pagvmoduan4eckoro noaxoaa
rMaBHOE TO, YTO TaKoe M3NyyeHue SBMSETCH MOLLHOW Hecyllen 4acTOTOW, MOCTaBMsALLEN
NHGopMaLmMo 0 PYHKLMOHMPOBaHMM opraHnaMa. OHO, XOTS ¥ BbIXOAWUT U3 OYEHb TOHKOTO (Me-
Hee COTHU MUKPOH) NMPUMNOBEPXHOCTHOrO Cros KOXW, NPOMOAYNPOBAHO PYHKLMOHMPOBAHMEM
CeTM KanunmnspHOro KPOBOTOKA B kOXe, obecneynBatoLLero TepMoperynsumio opraHuama.

Korga Mbl ncnonb3oBanu 06bl4YHLIA (OAWH U3 MyYLWKX B TO BPEMS) MEAULMHCKUIA TenoBu3op
(ATA, WBeuwns), To BHavane yBuaenu Ha Tene YenoBeka TONMbKO CUNbHO HEOAHOPOAHOE CTa-
TWYECKOe pacnpefeneHne TemnepaTtypbl KOXHbIX MOKPOBOB: HUKAKOW 3aMeTHOW AUHaMWKW B
peanbHOM BpeMeHW, Aaxe 3a AecaTkn MUHYT. Habniogaemas HeoQHOPOAHOCTL pacnpenene-
HUA TemnepaTypbl NO NOBEPXHOCTU Tena CBsA3aHa, Npexae BCero, ¢ MHAUBUAYyanLHoW aHarto-
MUWeW: NNOTHOCTb KanuinsapHOU ceTu u rnybuHa ee pacnosioXeHUs B KOXe pasnuyarTcs B 3a-
BUCUMOCTW OT y4yacTka Tena. Ha Takom WHAMBMAYanbHO HEOOHOPOZHOM (POHE MOXHO Obino
YBUAETH TOSIbKO 3HAYMTESNbHbIE [ONTOBPEMEHHbIE OTKIIOHEHWUS OT HOPMbI. [pyruMu criosamu,
obblyHaa cTaTuyeckas TENOBU3NOHHAA KapTuHKa Bbina MHPOpMaLMOHHO oYeHb BedHon. Te-
NnoBUAEHWE Befb NPULWIO B MeauuuHy (kak W BONbLUMHCTBO XaWTeK-CUCTEM) OT BOEHHbIX
paspaboTok, rae TensnoBu3op obecneymBaeT TOMbKO TOYHOCTb Npuuena, No3BoNss BbISBUTb
Tensnoe (noka eLle XnBoe) Teno NPOTUBHMKA Ha hoHe Bonee XxonogHoro nensaxa.

Monyyums dQuaz2HocMuYecku 3Ha4YuMyr UHEoOPMayur 0 BYHKYUOHUPOBaHUU

OuHaMu4HoU cemu KanuJsjisipHO20 KPO80OMOKa 8 KOXHbIX MOKPO8ax MOXHO 6biso,
JNluWb 3Ha4YUMesbHO (8 COMHI pa3) NoebICU8 KOHMPACMHYH YyecmeumesbHOCMb U
6bicmpodelicmeue UHhPaKpPacHO20 mensioeudeHuUsl.

Mbl AOMXKHbI GbINKU PEruCTPMpPOBaTh He OTAeNbHbIE Kaapbl, a8 UX BPEMEHHbIe NocrieaoBaTenb-
HOCTW C JOCTaTOYHO KOPOTKMM BPEMEHEM Ha Kaap: Ans Toro Ytobbl ycneTb noimaThb XoTst Obl
HECKOIbKO KaJpoB 3a nepuon hu13nMonornieckoit MUSMEHYMBOCTN UMK 3a BpeMsi uanonornye-
CKOW peakumn Ha cTumMyn. CKOpOCTb Takoro MHAPaKpacHOro KapTUpoBaHWs Gbina NpUHLUMK-
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anbHO OorpaHWyeHa NULlb BPpeMEHeM NPOEKTUPOBAHMS TeMnepaTypHOro nons (tepmoandady-
3un) ¢ rnybuHbl B AONM MUNIMMETPA, Fae pacnosioxXeHa CeTb KanunnspHOro KPoBOTOKa B KO-
e, B MPUNOBEPXHOCTHbIN U3NyYatoLuii Croi (B AECATb pa3 TOHbLUe). ITO BpeMsi COCTaBIISANo
HEecKonbko cekyHz. Heobxoaumoid BbICOKOKOHTPACTHOM YYBCTBUTENBHOCTU MOXHO Obino [o-
BUTLCS, TONBKO NPUMEHSAS LUGPOBYIO TEXHUKY, KOTOpasi B TO BPEMS Bbina eLle 04eHb NpumMu-
TMBHOW. CoTpyaHukam nabopaTtopuu, kKoTopble 3TUM 3aHuManuch (Cawa MeTpos — annapa-
Typon, Cawa TapaTopuH — nporpamMMHbIM obecneyeHnem), NPULLINOCL NPOSIBUTL HaCTosALLME
yyaeca u3obpeTaTenbHOCTH, YToBbl peann3oBath LUGPOBYO CUCTEMY AMHAMWYECKOTO Tenso-
BWUZEHMS C HYXHbIMW (TOrAa PeKopAHbLIMK) NapameTpamu.

[na noBbILWEHMS1 KOHTPACTHOM YyBCTBWUTENILHOCTWM MCMNONb30Banoch MNPOCTPAHCTBEHHOE M
BPEMEHHOE yCpeaHeHue curHanos. Bugeonpoueccop No3Bonsn HakannmeaTb B Namat 1 06-
pabatbiBaTh 40 128 kagpoB pa3mepom 128x128 nukcenos (anemeHToB u3obpaxeHus). Ha-
npumep, okycupys obbeKkT B TennoBn3opa Ha OTHOCUTENBHO HeBObLIYID obnacTb (Hanpu-
Mep, KUCTb PYKWU) M peructpupys ee TepmousobpaxeHus pasmepom 128x128 nukcenos co
CKOPOCTbIO 12 KagpOoB B CEKYHAY C MCXOAHOWM YYBCTBUTENbHOCTbLIO 1°, MOXHO C MOMOLLbI NPO-
CTPaHCTBEHHO-BPEMEHHOr0 YCPeAHEHNS MOBLICUTb TOYHOCTb M3MEPEHUs TemnepaTypbl Npak-
Tudecku B 100 pa3 (go coton rpagyca). [Mpy aTom anckpetnsaumns naobpaxeHns yMeHbWUTCS
no 16x16: ANs KUCTW 3TOrO pa3Mep nMukcena okorno 1x1 cM? B BOMbLIMHCTBE CRy4aeB 3TOro
BMOMHE JocTaTovHo. A Bpems Ha Kagp Bo3pacTeT go 10 cekyHa, 4TO NO3BONSET KapTMpPOBaTb
C TaKoW BbICOKOW KOHTPACTHOW YyBCTBMTENbHOCTBIO NPOLLECCHI C MOCTOSIHHON BPEMEHMW B He-
CKONbKO AECATKOB CekyHAd u 6onee. Bapbupysi napameTpbl NPOCTPAHCTBEHHOW U BPEMEHHON
AnckpeTmsauum npu obpabotke AMHaMUYecKux TepMom3obpaxeHnin, MoxXHO Bbino fobutbes
MX ONTUMasnbHOW MHAOPMATUBHOCTH.

I'IpM nccregoBaHnm nepnoanydecknx npoueccoB, TakKUX KakK KapAuo- U AbiXaTelibHad nynbca-
LUnAa KPOBOTOKA, NPUMEHANIOCb CUHXPOHHOE (I'IO MHOIrMm nepvlonaM) HakonneHne Tepmoun3o-
6pa)KeHVIIZ, 4YTO NMO3BOJIANO NOBLICUTb TEMNEPATYPHYIO YYBCTBUTENBHOCTDL €LE Ha NopAaoK (,EI,O
TbICAYHbIX rpap,yca). ,ElJ'IFI TOro 4ToObI yBUOETb ANHAMUNYeCKMI KOHTPacCT C TaKoW BbICOKON TEM-
nepaTypHon 4YyBCTBUTEJIBHOCTbIO, Mbl BblYUTaANIN OAUH (06bl‘-IHO ﬂepBbIVI) preﬂ,HeHHbIIZ Kagp
M3 BCEX nocneayoLmx. JTO CHMMano HEeOOQHOPOAHOCTb UCXOAHOIO TepM0|/|306pa>Keva.

B pesynbTrate onucaHHOW Bblle
06paboTkun 1 bunbTpaLun BpemeH-
HbIX nocriefoBaTenbHOCTeN TepMo-
n3obpaxeHun nonyyvanucb focta-
TOYHO KOHTpACTHble LUMdpoBbIE (K-
NbMbl  (aHUMaUWK), OTpaxatoLme
(byHKUMOHMPOBAHME CETU Kanunns-
PHOTO KPOBOTOKa B Koxe. YTOOb
NPeAcTaBUTb BHYTPEHHIOKW OpraHu-
3auM  Takoro - AMHaMWUYecKoro
nons, COCTOALLEro U3 COTeH ThicaY
NUKCENoB, KaXAblih CO CBOUM «MO-
BeAEHMEM», Mbl MPUMEHSINKU Tak
Ha3blBaEMY0 (bYHKLUMOHANbHYO
cermeHTaumto. Mukcensl ¢ NOXOXNUM
noBefeHneM (xapakTepom BpemeH-
HOrO WM3MEHEHWs TemnepaTypbl)
OKpalLMBanuCcb OAWHAKOBLIM MCEB-
pouseTtoMm. [Monyyaemas npu aTOM
(byHKUMOHANbHAsA kKapTa COCTOMUT U3

Puc. 6. 06man cxema AMHAMMMECKOro MH(PAKPaCcCHOTO
TEeNNOBUAEHUA
LUBETHbIX CErMeHTOB: Ka)KﬂbIVI CO CBOWUM XapaKkTepHbIM TUMOM BpeMeHHOIZ ONHAMUKN.

KonmyectBo CErMeHTOB MX LBET W pasmep akTUYeCKu NpeacTaBnsaoT (YHKUMOHAMBHY Op-
raHusauuio (perynaumio) ndydaemoro nons. rosiBneHne HOBOro cermeHTa (nceegolBeTa) Ha
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M306pa)KeHI/II/I O3Ha4aeT USMEHEHNEe d)yHKLI,VIOHVIpOBaHI/IFI, 4YTO MHOro cepbe3Hee, 4eM N3MEHe-
HWe uBeTa Ha CTaTU4eCKNX TepMOI/I306pa)KeHVIFIX, cBuaeTenbCTBYyOWEe npocTto 06 n3MeHeHun
TemMnepartypebl.

A eKTMBHOCTL NOZOOHOr0 aHanusa noBedeHUs AMHaMUYecKoro nons nuKcenoB yao6HO
npeacTaBuUTb Ha Npumepe LMEPOBON BUAEOCHEMKM C BO3dyxa peneTulum BOEHHOrO napaga.
[o noctpoeHust — kaxabl No cebe, 1 NOTOMY NPW PYHKLMOHANbHOW CEerMeHTauum Takoro Bu-
AeodunbMa HeT HU O4HOrO BbIAENSIOLWErocs pa3sMepoM MCEBAOLBETHOrO NATHA: (OYHKLMO-
HanbHas KapTa BbIMMAAWUT, Kak none UBeToB (HacTosliee He KynbTuBupyemoe «buononey...).
3aTtemM HayMHaeTCs MOCTPOEHWE M TPEeHWpOBKa MnodpasfefieHnn No OTAENbHOCTU, U KapTa
TPaHCOPMUPYETCH B COBOKYMHOCTb LIBETHLIX CErMEHTOB pa3MepoM C nogpasfgeneHue, Kax-
AblA CO CBOMM XapaKTePHbIM (3a4aBaeMbiM KOMaHAMPOM) NOBEAEHWNEM, OTPaXaeMblM CBOUM
ncesgouBeTom. Korga npuesxaeT rnaBHbli reHepan M HauyMHaeT KOMaHAoBaTb Napadom,
(PyHKUMOHanNbHas KapTa OSKHa B KOHLE KOHLOB OKPacUTbCS OOHUM LiBETOM MOKa3blBaoLL MM
HEOOX0OMMYI CUHXPOHHOCTb MOBEAEHWUS BCeX noapasfeneHuin. Takum obpas3om, gyHKUMO-
HanbHbIE KapTbl OTPaxatoT OpraHM3aLmnio ynpaBneHus, perynsauyuu.

[Ans Toro ytobbl peann3oBaTb B 9KCMEPUMEHTE BbICOKYHO KOHTPACTHYK YyBCTBUTESIbHOCTL (B
COTble M Jaxe ThICAYHbIE rpagyca), Npu UccregoBaHuy AUHAMUYECKUX NPOLLECCOB U3MEPEHNS
NPOBOAWMUCL B CheunanbHO MOCTPOEHHOW TepMOM3ONUPOBAHHOW KOMHarte, TemnepaTypa
CTEHOK KOTOPOW MpaKkTU4Yeckn He n3MeHsnacb. Beab okpyxarowas cpega npu KOMHaTHON TeM-
nepaType nocolifiaet Ha Teno (0bpaTHO) MHGpaKpacCHbIA TENNOBOW NOTOK, CPaBHUMbIA MO Be-
NNYMHE C ero coBCTBEHHBLIM U3NyyYeHneM (CM. puc. 6). HUYTOXHbIE M3MEHEHUS Takoro OKpy-
Xalowwero noToka, nonagas B 06beKTMB Tennosn3opa, MOrfin CyLWeCTBEHHO UCKa3UTb pesynb-
TaTbl USMEPEHUI.

C nomolbto pa3paboTaHHON CUCTEMBI,
Kak BO BpPeMs CbEMKW BUAeOKamMepow,
TONMbKO B CpedHeM WHpaKkpacHOM
[ManasoHe (Oaneko 3a npegenom
BUAEHUSA rNa3om), Mbl yBugenu boratyto
AMHAMUYECKYH0 KapTuHY (YyHKLWOHUPO-
BaHWSA pacnpefeneHHon CceTu KpoBoO-
TOKa B KOXHbIX MOKpOBax (CM. puc. 6).
OHa 6blna 0cobeHHO BblpaXeHHOM Ha
OTKPbITBIX YacTax Tena: nuue, KUCTAX
pyK, rae Haubonee akTMBHa TepMmo-
perynauus, a Takke Ha CcTonax Hor,
KOTOpble BCE €elle «MNOMHAT O CBOEM
6ocoHorom npownomy». Ha nuue
Puc. 7. Kmctn pyK B co6CcTBEHHOM HH(PaKPAacHOM TENNOBOM 6pocan0ﬂ B rnasa FIpKI/II7I (B Mchpa-
g KpacHOM CBeTe) MynbCUpyWnn ¢
1 AR TLIET APor S A PRTReRS SIS JAGTOTOW MbIXAHWA CTHan B 06macTH
3@ 1 MHHYTY H NOBTOPAIOWMECA € NEPHOADM 4-5 MUHYT, Hosn,peﬂ n Fy6, CBSI3aHHbLIN C NOBbI-
LWeHWeM uX TemnepaTypbl Npy Bblgoxe. Tak 4TO C NOMOLLbI Halero TENMOBUAEHUS MOXHO
ObIN0 HE TOMBKO BMAETb «TENMYK LEeNby, HO U ONpedenuTb, Kak YacTo oHa AblwuT. JocTaTou-
HO ObINO 3adepxaTb [AblXaHWe Ha HECKONbKO CekyHA (0COBeHHO nocne Bblgoxa), U SPKOCTb
CBEYEHMA KOXHbIX MOKPOBOB JMLUA@ 3aMETHO YMeHbluanacb, OTpaxas BbI3BaHHbLIA TaKkuM
CTPeccoMm crnasm KanunnspHou CeTn KpPOBOTOKA.

MonobHas peakuus, HO MHOrO cunbHee, Habnganach Npu 3agepxke AblIXaHUA Ha KACTAX PYK
n cTonax Hor. Korga yenosek caguncs nocne xoabbbl U MblWLbl HOr paccnabnanucb, Ha Kuc-
TAX PYK Yepes Tennosusop Obinu BUOHbI Heryline oT KOHYMKOB NasnbLeB BBEPX CUHXPOHHO Ha
obeunx pykax BOMHbI pas3orpeBa (C amnnuTygon Jo 2°), Bbl3BaHHblE nepepacnpegeneHnem
KpoBOTOKA. 3TO MPOAOMKaNoCk NPMBNN3NTENBHO MUHYTY. 3aTeM, yXe B NMOKoe, 3TOT npoLecc
NOBTOPANCH yXe ¢ MeHblen amnnutygon (0,3-0,5°) ¢ nepnogom 3-5 MUHYT (CM. puc. 6 u 7).
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Takoe noBefdeHWe XapakTepHO Ans
no6oii  CUCTEMbI  perynupoBaHus: B
AaHHOM Cchnyyae NposiBMsnach KOHTPO-
nupytowas  KpoBOTOK mapacumnaTu-
yeckasi HepBHas cuctema. bbino yaneu-
TeNnbHO HabMAATb TaKYK «KMNacCUKy»
caMOperynupoBaHus B XWBOIA cucteme!

Puc. 8. [IpocrpancrseHo-BpeMeHHOe NpefcTaBneHme TepMOBONH Bonee AETalbHO  MPOCTPAHCTBEHHO-
Ha KMCTAX PYK B MH(QPaKPACHOM TEMNOBOM CBEMEHHUM BPEMEeHHaa opraHnu3auuda 3T1oro BOJHO-

(rpaaa nOKa3aHo BPEMEHHOR NOBEAEHHE CEEYEHIA BAONL Cpearero nansia npa-  BOTO MPOLIeCCa NoKa3aHa Ha pucC. 8.
Bo# pyku (no nuHuK AA). Nepuop (CoBOKYNHAR AAMTENEHOCTE TEMHOR U CRETNOW

NoNOC) COCTABNAET OKONG 5 MMHYT. Yron HAKNOHA NONOCH XAPAHTEPHIYET CHO- OﬂHaKO Ha|/|601'|b[_|_|ee BneYyaTtTneHume
POCTL BONHB NEpepacnpeaeneina KpoBsoToKa. BUugHo, YTo Npu Jagepiie fqpxa-
HIR (AKTMBMPYIOWEN CTPECCOPHYIO CHMNATUYECKYKD MEDBHYIO CHCTEMY) pacTer NPOn3BENO Ha HaACc nNpoeKTUpoBaHMe

CHOPOCTL W NaAaeT aMNAUTYA NepepacnpefeneHun KPoBOTORA B KOMe. BHyTpeHHVlX opraHOB Ha HOBerHOCTb
Tena. 3BY4YWT 9TO, Ha NMEPBLIN B3rMsA, HECKOSIbKO 3K30TUYHO, HEHAY4YHO... Mbl cribiwanu ot
un3monoroB o 3oHax 3axapbuHa-l'ega Ha Koxe, BO3AENCTBMUE, HA KOTOPbIE BbI3blBAET OTKMNK
B COOTBETCTBYIOLIMX UM BHYTPEHHUX OpraHax, 1 HaobopoT, Npu BO3LENCTBUMN HA BHYTPEHHWN
OpraH pearumpyeT COOTBETCTBYIOLWAs eMy 30Ha 3axapbuHa-lega. AT0 B NpuHLMNE MOrfo ObITb
CBsi3aHO C 0bLieit MHHepBaLUWEN TaKON 30Hbl M COOTBETCTBYHOLLErO OpraHa 4Yepes OAMH W TOT
X€ CErMeHT CMnHHOro Mo3sra. OgHako M3nMonorM He MOrfn 3TW 30HbI MPSIMO BUAETb, U NOTOMY
(PU3NKM OTHOCUIIUCH K HUM CKeNTUYeckn. imes B pykax TakoW YyBCTBUTENbHbLIN K peakLusm
KOXW MHCTPYMEHT, TPYAHO BbINo yaepxatbes, YTobbl He nocMoTpeTh. U Mbl nx yeuaenu!

OHu BbISIBUAUCH TOMBbKO B (DYHKLMOHASMBHBIX M300paxeHusax kak obnactun ¢ U3MeHeHHbIM Xa-
paKTepOM TepMopeakLnid KOXHbIX MOKPOBOB Ha COOTBETCTBYIOLLYIO CTUMYMSALMIO BHYTPEHHMX
opraHoB. Ha cuanyeckyto Harpysky (BeNoTpeHaxep) CMHXPOHHO pearupoBanu [Ba yyacTka: B
obnactu npoekuun cepgua v npunerawLlero nneya; Ha caxapHyto npoby nevyeHn KOHTpacTu-
pOBanuUCb Takxe [Ba y4acTka KOXu: B 061acT NpsiMON NPOEKL MM 1 B BEPXHEN YacTu NpaBoro
nnedva (cm. puc. 9). Ha camon Tepmorpamme npu 3TOM HUKaKUX 0COBEHHOCTEW He OTMeva-
NoCb, T. €. 9TU Y4aCTKu HE BbIAENANNCH N0 TeMnepaType.

WHTepecHo, yTo, Koraa B 1985 rogy Ha MexayHapo4HOW KOHMEPeHLMM NO TEeNnOBUAEHUIO B
XenbCuHKM A pacckasan o pa3paboTaHHOM Hamu BnepBble AMHAMUYECKOM (DYHKLMOHANIbHOM
TENNoBUAEHWUKN, npeaceaaTenscTByoWmMn npodeccop Kauywunko Auymn OOWMH U3 BegyLmX
CneynanucToB B 3Ton 06nacTu, CNPOCKUN MeHs YTO-To TUna: «lloyemy Balle TENoBMOEHNE —
He KaK y nogen?» A oTBeTun, Y4To Mbl, M3NKK, TONBKO HEAABHO NpULLNK B 3Ty obnacTb.

Pewunn nocnefoBaTtenbHO HayyHO
«NOCMOTPETb» Ha YenoBeka Kak Ha
AMHAMUYECKYH (PYHKUWOHAMNbHYK Cu-
CTeMy C MOMOLLbI MeTO4OB MaccuBe-
HOr0 AWCTaHLMOHHOIO 30HANPOBAHWSI.
N, co cBOEN CTOPOHbI, OYEeHb YAWUBM-
NUCb TOMY, 4TO A0 Hac oOrpaHuyun-
BaNMCb «CTATUYECKON» TEMNOBOKN Kap-
18t : ' _ : TUHKOWN, PErncCTpUpys BCEro OAUH UK
Puc. 9. [lpoexuuu Ha KOXY BHYTPEHHWX OPraHoB HEeCKOJIbKO  KaapoB. N aTo npu
Laesa — npoekumn cepaua: Han CepaueM u Ha npunerapweit cropoke aesoin  OMWCAHWU NPUHUKWNWANBbHO ANHaMKU4Ye-
pyku (1); cnpasa — npoexumm neyeH: Haj Neventio M Ha naede (3), CKOro camoperynmpyoLierocs obbek-
Ta?! Tak 6bIBaeT, KOrga MHXeHepbl B3aMOAENCTBYIOT C MeanKkaMmn 6e3 yyacTus oU3nKoB.

UckyccTtBo [xyHbl. Cpa3sy ke nocrne co3gaHus AUMHAMWYECKOro TEensoBUAEHUS Mbl Havanu
pabotaTb ¢ [IxyHoi. Mpexae Bcero, Mbl MOCMOTPENU Ha ee «pabounii UHCTPYMEHT» — Kpacu-
Bbl€ C ANWHHLIMM ManbLamMu KUCTU pyK. Mo Mepe TOro kak oHa HauvMHamna Aaenatb nacchl Hafg
UCMbITYEMbIM, €€ KUCTU MOCTENEeHHO pas3orpeBaniucb B TeYeHWE OOHOM-ABYX MUHYT Ha 1-2°.
Mpouecc pasorpesa Obifl 04EHb MOXOX Ha TOT, KOTOPLIA Mbl HabNoAanu paHee, Hanpumep,
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NP1 N3MEHEHUW NOMOXEHWS Tena: BofHa, berywasa ot KOHYMKOB NanbLeB BBEpPX Mo KACTU. Mbl
nonpoboBanu nocne ee yxoda Tak nopabotatb pyKoW camut ¥ NONYYUNU NMOXOXKYH pPeakuuto.
OTO 3HAUWUT, YTO Cam Pa3orpeB ee pykn He ABMsSeTCs cneunmduyeckon Ans LenuTenscTea pe-
akuueir. 3aTem Mbl MOCMOTPENMN, KaK pearmpyeT Koxa nauueHTa Ha naccol [KyHbl, U yBUAenu,
4TO B 06/1aCTM NPOEKLMKN ee PyKW NOBEPXHOCTb Tena 3aMmeTHo (okosno 1°) pasorpesaetcs. [o-
BTOPWNM Mbl CaMu: nacchl genan cBoen «obblyHoy» pykon Cawa MeTpoB Hag TeM Ke nauneH-
TOM. /1 nonyyunu npakTuyeckn Takyo xe peakuuio (cMm. puc. 10).

Cnegyet nog4epkHyTb, YTO Ha BMA 3TOT
4yucTo uanyecknn addekT pasorpesa
NOBEPXHOCTW Tena npu NOOHECEeHUN K
HEMY MCTOYHMKA Tenna He Tak NpocT: OH
Habnogaetca w Torga, Koraa Temnepa-
Typa PykM MeHblle TemnepaTypbl KOXM
Tena.

Mo 3akoHam cu3nkn 6Gonee xonogHoe
TENO HE MOXET HarpeTb ropavee. Ho Mbl
nMmeem geno C XK1UBblM TENIOM, B KOTOPOM

Puc. 10. Peakuma komm na beckonrakTioe sospeiicrane — VCTOYHUK Tenna (MeTabonusm TKaHewn)

MOAHECEHHE PyKM BHYTpW. KPOBOTOK B KOXe (3ajaroLwmii ee

Mpy nopHeceHnin kKMCTH «oBLIYHOAY PYKH K CNMHE KOXA HArpeBaeTCH. Temneparypy) obecneymsaeT
(perynupyeT) TONbKO TennooTAadvy AN MOALEpXaHWs MOCTOSIHHOW TemnepaTtypbl XWU3HEHHO
BaXKHOro «sapa» Tena: Mo3ra W BHYTPeHHUX opraHoB. logHeceHue paxe 6onee XonoaHoW,
4eM Koxa, pyku (HO KoTopas Tennee OKpyxatLen cpeabl) yMeHbLIaeT (3aTpyaHAET) TennooT-
padvy koxu. Tak yTo Habniogaemoe MOBbILWEHWE ee TeMnepaTypel — HeobxoaMmo Ans Boc-
CTaHOBJIEHMA YPOBHA TennooTaayun. MHTepeCHO, YTO TaKoM pasorpes npu nogHeCeHnn pyku
npouncxoauT u 4yepes ogexay:. sefb 3TO0 PAaBHOCUITIbHO (yMeHbLLIaPOU.I,eMy Tennoomaqy) yten-
JIEHUIO (yTonm,eano CJ'IOFI) oaexabl HaA MHTeEPECYLLUM y4aCTKOM Tena.

MMocne aTMX akcnepw-
MEHTOB Ha 300pPOBOM
YyesrioBeke Mbl nepewnun
K paboTte ¢ 60nbHbIMK,
KOTOPbIX HaM nomoran
nogobpatb B.A. WnbuH
Puc. 11. Boccranosnenue KpoBOTOKA B CTOMAX HOr y GonbHoro N ero COTPYAHWUKM U3
0ONNTEPUPYIOMUM IHAAPTEPUNTOM B IIPOLECCE «NETLHUA» JOKyHbBI epBoro meguHcTUTYyTA.
Cnesa Honpaso — veTeipe Kappa W3 thunbMa (B HECKONLKO QECATKORB Hanpoe); M BoT TyT ﬂ)KyHa «OTIU-
W3 CPAaBHEHWA NEPBOro U NocneqHero KaApoB XOpoLWo BUAHO, 4TO B0 W YTO CTaNo. ypnacby: nocne ee
naccoB NnpakTn4yeckn BOCCTaHOBUIIOCb HapyLLlEeHHOE KpOBOOﬁan.l,eHI/Ie B cTOnax Hor 60nNbHOro
QHOAPTEPUNTOM. 3710 6bINO 3aCbI/IKCI/Ip0BaHO B BVI,U,eod)VIJ'IbMe, cgenaHHoM B MH(bpaKpaCHOM
TennosoMm ceete (cM. puc. 11).

Mbl nonpoboBanu camu, W... HUYero He nonyyunock! 1o yxe ObINO NoXoxe Ha «boxui fap»
(no cpaBHeHUIO C Hallel «snyHuLeny). Mbl 3agymManuck: B 4em xe cekpeT? 1 BOT 4To npuwno
B ronosy. Kak 06bsICHEHO BbILLE, NAacChbl PYKOW OKOMO MOBEPXHOCTW TeNa BbI3blBAKOT €CTecT-
BEHHYI0 TEePMOPETryNALNOHHYI0 peakuuio — KOXHbIE MOKPOBbLI MO Mepe YCUIEeHUs KPOBOTOKa
Bce Bonee pasorpesatotcs. [pyu 3TOM, eCTECTBEHHO, pearupyeT (pa3orpeBaeTcs) He TOSbKO
NOBEPXHOCTb TeNa nauueHTa, HO 1 cama BO3fenCTBYoLWan pyka. Takum obpa3om, «3agaykar
CBOAMTCA K MOZeNn Maccaxa, ToNbKo HecKOHTaKTHOro. A a((eKTUBHOCTbL Maccaxa onpene-
NAeTCs He CUIoW BO3AENCTBUS (OaBneHus) Ha Teno nauueHTa, a YypoOBHEM YMEHWS, UCKYCCT-
BOM TOrO, KTO ero genaet. 3T0 UCKyCCTBO BKMOYAET ABE OCHOBHbIE KOMMOHEHTbI: cneundmny-
HOCTb MaHWUMyNALUN PYKON (MOAYNSALMW BO3OENCTBUSA) U MHTEPAKTUBHOCTD: OLLYyLLEHNE peak-
LMK (OTKNMKa) Tena nauueHTa Ha BO3LENCTBUE PYKU M COOTBETCTBYIOWas MoanduvkaLus Bo3-
[eiCcTBMSA B OTBET.
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CnepyeT nofyYepkHyTb, YTO peyb MAeT O HEeoCO3HaBaeMblX («Ha aBTOMAaTe») OLYLLEHMSX.
Beab MMEHHO Ha 3TOM OCHOBAH OObIYHbINM KOHTAKTHBIN Maccax, 0CobeHHO BOCTOYHbIN. B pam-
Kax Takon Mogenu, oCoBEHHO C Y4ETOM YNOMSHYTbIX BblLUe NPOEKLUA Ha KOXY BHYTPEHHUX Op-
raHoB (3oH 3axapbuHa — [efa), MOXHO onucaTb HeobblyanHble cnocobHocTU [KyHbl cne-
Aytowmm obpa3oM. Ha nepBom atarne oHa CIIOBHO CKaHUpYyeT naccamu pyku Bce TeNo nauueH-
Ta. Npu aTOM 3amevaeT y4acTku, Hanbonee oTKNUKaLWMECs Ha BO3AeENCTBMe, 1 paboTaeT ¢
HUMK Gorblle BPeMEHW, CTapasCh «3apOoBHSATb» OLlyllaemoe pasnuuue. Bce 310, KOHEYHO,
NPOMCXOAMT NOACO3HATENbHO, Kak U caMu TEPMOPETYNALUUOHHbIE peakumn. JTO BapuaHT 06 b-
SCHEHUa «4yaa» C NpuBneYeHneM WHGPaKpacHoro TEnnoBoro U3NyvyeHus kak uanveckoro
HOCUTENs B3aumopencTBus 6e3 KOHTaKTa pyku LenuTens u Tena nayuexTa.

Ho Bo3amoxeH 1 gpyron BapuaHT o6bsicHeHus (6e3 npusrnevyeHns guankn) — ncuxoguanono-
rMYecknin. [IBMXeHne KUCTU NanbLeB OKOMO CBOEro Tena nauneHT pednekTopHO OTCnexuBaeT
BokoBbIM 3peHneM. [kyHa K TOMy e BO BpeMs NaccoB AenaeT «ykasyllmey» B HanpaBneHum
NOBEPXHOCTU Tena AOCTaTOYHO peskue ABWMXKEHUS nanbuamu. 3TO NPOBOLMPYET Y nauueHTa
HENPOW3BONbHYIO 3aLMTHYIO peakuuio, KOTopas Bbi3blBaeT, B YaCTHOCTU, U3MEHEHME TOHycCa
MbILUL B NOOYEPEOHO «yKasbiBaeMol» obnactu. /I3BECTHO, YTO MbiLUEYHbIA KOPCET Hanpsra-
eTcs Hag obnacTtblo AuckoMmdopTa B rnybuHe, kak Obl 3alymilas ee (Hanpumep, CTEHKA XWBO-
Ta Haf BOCManeHHbIM anneHanKcom). Tak YTo, Korga «CKaHuWpylowasy pyka aKkcTpaceHca oka-
3blBaeTca Hag HebnarononyyHon obnacTblo, 4OMKHA HAbMIAATLCA KOHTPACTHAsA Mo OTHOLLe-
HUIO K OPYrMM yyacTkaM peakuus, BblpaXatolwascs B U3MEHEHWM NO3bl, BbIpaXeHUs nuua w
ApYrnx obLieopraHN3MeHHbIX Npu3Hakax, KOTopble ONATb Xe NOACO3HATENbHO BOCMPUHUMAET
aKCTpaceHc. Tak YTO AKCTPACEHC «TOHMTY» BOMHY BHUMaHMSA NauMeHTa BOOMb Tena, Bbi3biBas
nocnefoBaTtenbHO (M3NONOrMYECKNe peakumn yvyacTka 3a yvyacTkoM. To, YTO NpuBneYeHune
BHUMaHMWS K y4acTKy Tena MOXeT BMMATb Ha KPOBOTOK, BUAHO M3 creaytoLiero npumepa. Ecnu
COCPEAOTOUMTLCS HA MbICAIM «MOM PYKW CTaHOBSATCSA TennbiMuy» (NpuBREKarllee BHUMaHWE
CaMOBHYLLUEHWE), aKCNepUMeHTanbHO HabngaeTcs pasorpes KUCTEN pyK (CM. puc. 12).

[anbwe paboTaeT Ta xe MoAenb
MHTEPaKTUBHOIoO Maccaxa, TOJIbKO
TENMOBOE BO3AEUCTBME 3aMEHSIOT
CEHCOpPHO Bbl3blBaeMble (bM3|/IOJ'IO-
rmyeckme peakuuu. nCMXOd)VI3VIOJ'IO-
TMYECKUN BapunaHT 06bsiCHEeHMS (OC-
HOBAHHbIN Ha npmenevYeHnn BHMUMa-
HUA nauuMeHTa noovyepenHo K pas-
JINYHbIM y4acCTKaMm Tena) nossongdet
npencTtaBuTb, Kak MOXHO AMarHoc-
TUpoBaTb nNauueHTa nocpeacTsom
naccoB, He nogHOCA pPYKM Heno-
CpeaCTBEHHO K ero Teny, a genad
naccbl Hag OTpaXxeHnem 4enoBeka
Puc. 12. Pajorpes KMCTeH PyH CAMOBHYLIEHHEM B 3epkane Wurnn Kak Obl Hag CTO-

AWM panom «ABOVIHUKOMY.
HeKOTopre 9KCTpacCeHChbl yTBepXXaakT, YTO OHXU MOTYT 3TO Aenatb...

A xouy elle pa3 NOBTOPUTb 3[€EChb, YTO B CBOE paboTe Mbl HU B KOEN MEpe He CTaBWUIM Lie-
Nbl0 YCTAHOBIIEHWE AOCTOBEPHOCTU (PeHOMEHOB, 0COOEHHO MeaMLUHCKMX. JTO BbINO ganeko
3a npefenamu Hallei npodeccuoHanbHoit obnact. Mbl TONbKO NbiTanucb NOHATH B pamkax
NMEKLLErocs Hay4YHOro 3HaHUSI, Kak 3TO MO0 ObiTb CAenaHo

Mo Hawemy MHeHuw, [XyHa Mozna omyu4yambcs om Hac (06bI4YHbIX) UCKYC-

CmeoM uHmMepakmueHol MaHunynsyuu pykol, nanbuyamu, coobpasys ee ¢
OomknuKkoM mena nayueHma. Tak paboma onbiImHO20 Maccaxucma omjuyaemcsi om
daxe 3HayumesnbHO 6oJsiee CUIbLHO20 pa3MUHaHUsl mesna He MNOC8AWEHHbIM 8 3Mo Uuc-
Kyccmeo 4es108EeKOM.



[XyHY NpuBO3WNM Ha SKCMEPUMEHTHLI pa3 B Heaento, 06blYHO B CONPOBOXAEHWM KOro-HUbYab
13 NOKMOHHMKOB ee TanaHTa. 7o bbinu noan «Bblcokoro nonetay (4nexbl LK KMNCC; muHucT-
pbl, akageMukn) KoTopble Ha cebe nonpobosanu (MMM HamepeBanucb NonpoboBaThb) ee UCKyC-
cTBO. B Takmx ycnosusx noboi 3KkcnepumeHT BbimuBancsa B AeMoHCTpauuto. Kpome Toro,
[XyHa oyeHb nobuna cama «Hay4yHO» 0BBACHATL, YTO OHa denaert. [pu 3TOM (hm3nkam OHa
obbsicHANa «Npo U3NKy», a MeankaM — «nNpo MeauLmMHy» (a He HaobopoT, KakK s en U3 nyy-
LWMX YYBCTB COBETOBAN...). ATO 3aTPyAHANO aKkcnepumeHTbl. OgHaxabl, Hanpumep, B Ka4ecTse
nauueHTa npuwen (noa4 AaBfieHMEM XeHbl) CTpadaBlWMWiA OT paguKynuTa W3BECTHbIN akaje-
MUK-(M3nK. B npouecce naccoB [KyHbl, CONPOBOXAABLUUXCSH «pPa3bACHEHWEM (PU3MKU» ee
UCcKyccTBa, akageMuk «neperpencs» ncuxonorudeckn. W, yxoos, ckasan mHe: «Korga s cny-
LAt TaKkoe, MEHSI MOXET pa3buTb napanuyy.

[Ans Toro 4tobbl HopManu3oBaTtb paboyyo 06CTaHOBKY, Mbl HAaLWAW CPean BbiMYCKHUKOB (hn3-
Texa CBOEro «3KCTpaceHcay, KOTOPbIN TOXE MOT «J1e4NTby, U, N0 0T3blBaM, YCNELWHO. JTO Bbin
pagnousuk K0.C. XapuMTOHOB, KOTOPLIN CO BPEMEHEM CTan OAHUM U3 BEAYLLMX COTPYAHMKOB
nabopatopuun. Mbl cnokoHO 6e3 BHELHKX 3h(heKToB, paboTanu ¢ HUM B NPOMEXYTKaX MeX-
LY AKCNepUMEHTaMmU-4eMOHCTpaLUmMsaMu ¢ [HKyHOW.

KoxHoe 3peHue.

Nwves B pykax BbICOKO‘-IyBCTBI/ITeJ'IbeIVI ANHaMU4ecKun Tennosu3op, Mbl npeacraBuim BO3-
MOXHbIN MeXaHW3M KOXHOro 3PeHnd, 0 KOTOPOM TOorga ToXXe MHOro roBopunu. OHo 6bIno uns-
BECTHO B [1BYX BapuaHTax.

lNepBblii BapuaHT 4eMOHCTpUpoBana akagemukam Posa Kynewosa (3agonro 4o Toro, Kak Mbl
3aHAMCb 3TOM Npobnemon), ¢ KX CNoB, OHa MOrfa YuTaTb 3aronoBOK (KpynHble OykBbI) rase-
Tbl, NPOBOAS PYKOW HaL HUM, He npukacasch. Mbl HanpaBuAM TENNOBM30P Ha 3arofioBOK rase-
Tbl. HMKakoro koHTpacTa He 6bino BuaHo. OaHako, korga NogHECHn pyky, YeTKO KOHTpacTupo-
Bancs 3arofnioBok rasetbl «[pasga» (cm. puc. 13).

Modmeepdunock Hawe npednonazaemoe 2unomemuyeckoe 06 bSICHEHUE 3MO020

¢heHOMeHa: npu NMoOHeceHUU Nanbyee K 3a20/106Ky UX UHMEHCUBHOe Mernsioeoe
UH(bpaKpacHoe u3sny4yeHue Mo-pasHoMy ompaxaemcs om Kpacku u 6ymazu, Ymo u co3-
daem KoHmpacm e owyujeHusix. Bykebl 3a20/06ka kasanucb 6osiee X0/100HLIMU, YeM
¢hoH (Ha HecKkosbKko decsimbix 2padyca), Imo o3Hayaem, Ymo ompaxeHue UH¢ppaKpac-
HO20 Men08020 ceema om Kpacku MeHbuwe, YeM om 6ymaau.

Y B npouecce akcnepumeHToB ¢
[xyHor (M1 XapWTOHOBBLIM) Mbl
YCTaHOBUIU, YTO KOXa PyK MOXET
OlyLWaTb TEPMOKOHTPACT OKOMo
pecaton rpagyca. Mpyu 3TOM KOH-
YMKW nanbLeB CMNOCOOHbI pasnu-
YMTb TaKyt KOHTPACTHYK MONOCKY
LWMPUHOW A0 MUnumMeTpa. Tak 4to
nanbubl paboTalT U Kak «oCBe-
TUTENb», U KaK NPUEMHUK TaKoro
«oTpaxarenbHoro» KoHTpacta. C
TOYKM 3peHus camoro npouecca
yTeHus (pacnosHaBaHus ByKB) aTO
OYEHb MOXOXe Ha «penbedHoe
yTeHue» cnenbiMu. TOMbKO BMECTO

Puc. 13. IHCMEPUMEHT C KOMHBIM 3PEHMEM TaKTUNbHOW YyBCTBUTENBHOCTU KO-
Mpu NOAHECEHWN NANLLEE K raseTe B NONHON TEMHOTE MHPaKpPaCHBIA TEeNNOBM- HYMKOB nManbLeB pa60TaeT nX
30p HaYHHaeT BUAeTh OyKBL: 1 — [0 NORHECEHHA K raseTe KUCTH pykmu; 2, 3 — TEPMOYYBCTBUTENbHOCTb

nanbLbl Hag 3aroNoBKoM; 4 — pyKa OTOABMHYNACH.
BTopon BapuaHT KOXHOro 3peHust geMoHcTpupoBana ckpunadka J1.A. KopabenbHukoBa: oHa
pacno3HaBana nocpeacTBOM NPUIOXEHUS KO NOY kapTbl «3eHepay (KapTOukM € m3obpaxeH-
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HbIMW HA HUX YEPHOW KPacKOW NPOCTbIMW reOMEeTPUYECKUMU purypamu: TpeyronbHuK, kBag-
paT, KpecT 1 ap.) B 3anevyaTtaHHOM koHBepTe. OnbiThl ¢ HEN NpoBoaunK pagmodusnkn. OHu ¢
CaMoro Havana B3s5M 3a OCHOBY OOBACHEHWUS paanoU3NYECKyt0 MOAeSb: MOS, «NPOCTO» U3
ronosbl KopabenbHNKOBOW MAET KaKoe-TO 3NEKTPOMarHUTHOE U3nyyYeHue, KOTopoe NpocBeYn-
BaeT KOHBEPT, ¥ OHa BMAWT, Kakas cdurypa nsobpaxeHa Ha kapTe. [Ins npoBepku 3TON runote-
3bl OHU BROXWUMN KapTy B eLle OAWNH OONOSHUTENbHbIA KOHBEPT U3 MeTannnyeckon onbru u
3anasnu ero, 3aBeoMO OXuaasi, YTo Takoe dKpaHWpoBaHNe He NO3BONMUT ee pacnosHaThb. [1o-
BTOPUIM 3KCNepUMEHT. U - 0, Y4y[o - BEPOATHOCTb pacrno3HaBaHUs Npyu 3TOM NPaKTUYECKN He
n3meHunacso!

Mbl BOCMPOW3BENM CXEMY 3TOTO 3KCMEpUMeHTa. M300pasunu Ha Kycke BaTMaHa TyLIb Mpo-
cTeiilyo urypy — KpecT, BNOXUNN TaKyl KapTy B KOHBEPT U3 MeTannMyeckon onbru, Ko-
TOPbIN, B CBOK 0Yepeflb, YnakoBanu B 00blYHbIA ByMaXxHbIN KOHBEPT. MPUNOXMUIN KOHBEPT K
HarpeToit [0 TemnepaTypbl Tena NnockocTU U C MPOTUBOMONOXHON CTOPOHbI MOCMOTPENN Ha
Hero yepes TennoBn3op. BHayane Ha BHeLIHEN OT HarpeToMn NNOCKOCTN CTOPOHE KOHBEPTA HU-
Kakoro KOHTpacTta He Obino BMAHO. OfHaKo Yepe3 HecKONMbKO CEKYHA MPOCTYMWUM KPECT, KOTo-
pbi GbiN HapucoBaH Ha BaTMaHe. Ellle Yyepes HEeCcKONbKO CEKYH[ OH MCYes: TePMOKOHTpacT
BbIpOBHANCA. Ecnu Gbl 3TO NPOM30LLNO NpW NPUXMUMaHWK KOHBepTa ko nby camoit Kopabenb-
HWKOBOM, TO HEYCTOMYMBbLIE B MaTepuanuame Moan Npy NposiBAEHUU Takoro Kpecta Mornu Obl
OMYCTUTLCS Ha KOMEHU U NePEKPecTUTLCS. ..

E‘i dmom JKCrnepumMeHm nodmeepdun Hawy eurnome3y 0 MOM, 4Ymo Mbl UmMeeM
desio ¢ mensioebIM npoeKkmupoeaHuem.

Mocne npuxuMaHus KOHBepTa C BIOXeHWSMU K Gonee Temnon, YeM OKpyxarwlas cpena,
MI0CKOCTM BO3HWUKAET rpagmneHT TeMnepaTtypbl OT MNOCKOCTM (C TeMnepatypoi nba okono 30
°C) Kk BHelHeN cTopoHe KoHBepTa (C Temnepatypoit okono 20 °C). Bbi3BaHHbLIM 3TUM Tenno-
BOW NOTOK MPOXOAUT, OQHOPOAHO NporpeBas GyMaxHbIN KOHBEPT, @ 3aTEM U MeTasnIM4eckyto
onbry. OgHako Ha BaTMaHe YCoBUS AN151 ero NPOXOXAEHUS HEOAMHAKOBbLIE U3-3a2 AOMNOMHM-
TENbHOro TennOCONPOTMBIEHNS Kpackn. YacTb BaTMaHa, NOKpbITas Kpackon, umeet bonbLuiee
TENnoCconpoTUBIEHNE, MOITOMY TEMNOBOW NOTOK (Nporpes) 3adepxusaetca B obnactu Hapu-
coBaHHOM curypbl. [Janee Hu ¢onbra, HU Bymara KOHBepTa He co34al0T HEOLHOPOLHOCTU Te-
NnoBoro poHTa. B pesynbrate Ha BHELWHIOK NOBEPXHOCTL KOHBEPTA BHayane npoctynaeT (c
3a[lepPXKKON Ha Bpems TepMONpPOeKTUpOBaHMS) 06nacTb YACTOr0 BaTMaHa BOKPYr HapucoBaH-
HOW dourypel. TepMONPOEKTMPOBAHWE CaMON (PUrypbl 3a4epXuBaeTcs, Noka YacTb BaTMaHa,
Ha KOTOPOW OHa HapucoBaHa, He nporpeetcs. BoT noyemy npoekuns kpecta Bbirnsgena 6o-
nee XONOAHOW. OTOT KOHTPACT McYyesan nocne nporpesa 3akpaleHHOro BaTMaHa. BenunynHa
KOHTpacTa JocTurana Heckonbkux gecatbix rpagyca. O4eBMaHO, YTO OAHOBPEMEHHO C MOSIB-
NEHNeM XONOAHOW TepMONpPOoeKL MK Urypbl Ha BHELHEN CTOPOHE KOHBEpPTA Takas e, HO ro-
psyas Npoekuus AomkHa Obina BO3HWKATb M HA ero BHYTPEHHEW MOBEPXHOCTM, CO CTOPOHbI
nba. Kak g yxe oTmevasn, koxa cnocobHa pasnuyaTb TEPMOKOHTPACT TakoW BEMUYWHBLI Mpw
LWMPUHE HarpeTou NOIOCKM B HECKOSIbKO MUMSIMMETPOB.

Ctonb npuaemneHHoe OOBbACHEHWE WHTPUryLWmMX (EHOMEHOB pa3oyapoBbIBaNoO IOAEN,
oXugaBwux vyga. B aToM cMbicne nokasateneH Mon pasroBop ¢ gunocodom (kaHamaaTom
PrUNOCOMCKMX Hayk), KOTOPbIN B CBOE BPEMS Hafenan MHOro WyMa CBOMM 3asiBIEHUEM O CY-
wecTtBoBaHuu 6asbl HI1O (HeonosHaHHbIX neTawwmx obbekToB) nog lNetposasoackom. Mpu
BCTpeye B kabuHete tO. lN'ynseBa g cnpocun ero, noyemy oH Tak ysepeH, 4to H/10 obocHoBa-
nuckb okono MeTpo3saBoacka. OH OTBETUM, YTO Y HUX CTEKMa YacTo JIOMakTCs OT LUESYKOB.
Moe kyaa 6onee BeposaTHOE NpeanosioXeHne, YTo 3TO rOBOPUT ckopee 0 6ase CBEPX3BYKOBbIX
nctpebutenen (a He HI10), OH yBEPEHHO ONPOBEPT: TaK Bedb CTEKNa NonakwTcs He paguanb-
HO, a No cnupanu... Ha 3To 51, eCTECTBEHHO, OTBETUM, YTO 3TO, B NEPBYIO OYEPEdb, MOXET 3a-
BUCETb OT TEXHOMOIMM OTXKMUra CTekna Ha ux CTekonbHoW abpuke. TyT OH BO3MYTUNCS TeM,
Kak HEMHTEPECHO 51 BCe «npusemnstoy... Cneayert ewle pas nogvepkHyTb, YTO Noruka npodec-
CMOHAnNbHOM HayKku pagvKkanbHO OTnMyaeTcs oT noneta obblyHOM haHTasuu. Korga Hayka 06-
HapyXuBaeT HOBOE SIBNEHWE, NOCMe HAOEeXHOro YCTaHOBMEHWUSI €ro AOCTOBEPHOCTU yYeHble
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NbITAOTCA HAWTU eMy 06BbSCHEHUE B paMKaXx CyLLECTBYHOLIMX NPeaCcTaBneHni A U Ao nocneaHe-
[0 He TOPONATCA UX [IOMNOSHATb.

B oTnmune oT Hawero Hay4yHoro pasbupaTtenscrtBa ¢ peHoMeHamu Tuna [KyHbl, 3@ KOTOPbIM
Mbl (gaxe 00 HafEeXHOW NPOBEpPKW ero CyLLeCTBOBAHUSA) YBUAENWN NEePCnekTUBY CO34aHUS HO-
BOr0 MOKOMEHUSI MEAMLMHCKON annapaTypbl, Halu «3BPUKU» NO TENEKUHE3Y N KOXHOMY 3pe-
HUIO BpoAde Obl HUKYZA B NPAKTMKY, HOBYK TEXHOMNOMMIO He Benu. Mbl UCNbITANM CIOXHOE YyB-
CTBO: 3a4eM Torga atum BoobLie 3aHMMaTbCs? W npuwiun K BbIBOAY, YTO rMaBHas 3ajava —
YCMOKOMTb OBLECTBEHHOCTb: KaK LUMPOKYH, 0OECMNOKOEHHYI TEM. YTO Hayka YTO-TO HE MOHW-
MaeT; TaK M Hay4Hyto, KOTopas akTMBHO Gopetca co mkeHaykon. OfHaKko 3TO okas3anocb He
Tak-To NpocTo. Korga Mbl pelunniu BKIOYATL HalgEHHOE HaMK «ECTECTBEHHOE» Hay4yHoe 00b-
SICHEHWE 3TUX (PEHOMEHOB B CTaTbio «O YyBCTBUTENBHOCTM KOXM YeNoBeKa K MHPpaKpacHbIM
TENnoBbIM NOTOKam», HanpasneHHyw B «[oknaabl Akagemun Hayk CCCP», To rnaBHbIn pe-
[AKTOp XypHana akagemuk A.A. baeB nonpocun UCKNYUTL naparpad ¢ obbsacHeHneM e-
HOMeHOB. Nepel 3TUM OH Bbin B NabopaTtopun 1 C UHTEPECOM OTHECCS K TOMY, Y4TO Mbl Aena-
eM. Ha mon Bonpoc, noyemy 6bl He onybnMkoBaTh HaLWKW pesynbTaThl NOMHOCTLIO, OH OTBETUS,
4TO CaMO YNOMUHaHWEe Takux )EHOMEHOB B NPECTMKHOM Hay4YHOM XypHane NpuBeAeT K TOMY,
4yTO «Hapon» (He pas3bupascb B OOBLACHEHWM) pelunT: «Hayka ux nogreepgunar». OH 6bin
npas... B 0bwwem, noxoxe Ha 6eCnoKoCTBO B Hapoae no nosody bepmyackoro TpeyronbHuKa.

Nyywe, Yyem y B. BbiCOUKOro, «nNpo aT0» He 0OBbSACHULLD. ..

CoTpyaHuyecTBO C Heupodusnonoramu. Kak s yxe roBopusn, opraHu3m 4enoseka, 3a u3y-
YEHMe KOTOPOro Mbl, (OU3NKKM, B3SNUCH, NPUHLUNNANBHO HE dn3nyecknin ob6bekT. MoaTomy ans
NPOBEAEHUS IKCNEPUMEHTOB HaM Oblniv HEOBXO0AMMBI BbICOKONPOMECCHMOHAbHbIE «NPOBOA-
HUKU» C anpUOPHLIM 3HaHKeM 06 obbekTe: huanonoru, NCUXonorn, Megukn u gp. YTobel oTo-
BpaTtb 1 NpuBreYb K COTPYAHUYECTBY TakuX fo4eN, NpUWioch ¢ Camoro Havana pacckasbl-
BaTb O Hallen paboTe Ha pa3fMyHbIX NPOGECCUOHANBHBLIX CeMUHapax 1 nybnukosatb pesynb-
TaTbl uccnefoBaHuin. Tem 6onee 4To HayyHoe COOOLECTBO, OCOBEHHO «CBOM» — (DU3MKK, C
NOAO3PEHNEM OTHECNOCH K HAlUMM 3KCMEepUMeEHTaM, CYATas MX JaHbl0 MOAE M NOroHen 3a
ceHcauuen. OgHako, nonpoboBaB Hal NOAXOA W NepBble pesynbTaThl «Ha 3y6» B npouecce
XECTKUX 0OCYXAEHUN Ha ceMUHapax W noceLleHnid Hawew nabopaTopun, y4eHble Hac 3ayBa-
Xanu n cTanu 0X0THO COTPYAHMYaTb.

Bckope nocne TOro, kak Mbl co3ganu AMHamMuU4eckoe MHgpakpacHoe TennoBuaeHue, K Ham
obpaTunacb Henpoduanonor u3 MHcTutyTa Boicen HepBHoW gesaTensHoctu .M. Ky3HeyoBa.
OHa bbina u3BecTHa cBoMMM paboTaMu No U3YYEHUK OYEHb UHTEPECHOTO SIBMEHUS — «BOJH
pacnpocTpaHsaioLlencs aenpeccumy B KOpe FONOBHOrO Mosra. B nepBOOCHOBE 3TO BOSIHbI
3NEeKTPMYECKON nepenonsapusauyun, CBs3aHHble C U3MEHEHMEM WOHHOMO (Kanun-HaTpWeBOro)
BanaHca B MembpaHax HeipoHOB. B akcnepuMeHTe Ha NOoJONbITHLIX XMBOTHBLIX OHW 3anycka-
NIUCb C MOMOLLbI TOYEYHOW MHBEKUUM XNOpUCTOro Kanus. Mpu nNpoxoxaeHun Takow BOMHbI
NOMHOCTbIO OTKMKYAKTCSA (DYHKLMM HENPOHOB B OXBAYEHHOM Yy4acTKe KOpbl (0TKy4a M Ha3Ba-
HUe — «aenpeccus»). OBbIYHO Takne BOMHbI M3yYanuchb C MOMOLLbIO 3NEKTPOA0B, M UX obLas
KapTMHa PEKOHCTPyMpoBanacb MO TOYEYHbIM M3MepeHusM. KysHeuoBa npeanonoxuna, 4to
BOMHbI MOXHO YBMAETH NPAMO (BU3yanusupoBaTb) MO CONpoBOXAAkLWeEMY UX MeTabonuye-
CkoMy pasorpeBy. [leNCTBUTENBHO NOCNe Nepenonspu3aLnm MOHHbIE HAacoChl KNeTKM BO3Bpa-
LalT MOHHbIE KOHLEHTpaLWUM B UCXOOHOE PaBHOBECHOE COCTosiHME®. JTa paboTta obecneyu-
BaeTCs BUOXMMUYECKON SHEPreTUKOM KNETKM, YTO JOMKHO CONPOBOXAATLCA Pa30rpeBoM.

Mbi pewmnnn npoBecTu COBMECTHbIN OKCMNEPUMEHT.

MoaroToBka obbekTa MccnegoBaHUs — KpbiCbl (HAYMHAs ¢ NouMKM) Gbina AenoMm Henpodu-
310I0roB: OHW MpOAenanu B ee yepene AOCTAaTOYHO BOSbLIOE MPAMOYrONbHOE «OKHO» OTO
nba K 3atbinky. Mbl cdhokycupoBanu 06beKTUB TENNOBM30pa Ha OTKPbITYHO NOBEPXHOCTb KOpHbI
FOSIOBHOrO MO3ra W NpUroToBMNCHL 3anucatb LMMPoBON unbm B MHPaKpacHOM TEMNOBOM
CBEYEHUN KOPbl FONOBHOrO Moa3ra. [locrie TOYEYHOW MHBEKUUM XIOPUCTOro Kanus B NoGHON
obnacTu mMo3ra KpbiCbl Mbl YBUAENMN, KaK K 3aTblIKy Ha4anm pacnpoCTpaHATbCA XapakTepHble
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«aBTOBOMHbI» pasorpesa (cM. puc. 14). Kak BUOHO Ha PUCYHKE, OHW HE MOXOXMW Ha OBOblYHbIE
BOJHbI, HANPMMEpP Ha MOpe, CKOPEee Ha OAMHOYHYIO BOMHY — LiyHaMW.

* HarnomuHaro Yyumamenr-2ymaHumapuro, Ymo mepMUHOI02UYECKU HEMOHSIMHbIE Mecma MOXHO /
HYXHO onyckamb 6e3 ywepba 0715 NOHUMaHUS COXemHOoU fUHUU KHU_aU

Takue TennoBble «JOMEHbl» [BU-
ranucb BOOMNb WHLEKTUPOBAHHOIO
nonywapust co CKOpocTblo 2-3 MM
B MMWHyTy. BenuuuHa pasorpesa
pocturana 1 °C. lMocne TOro kak
pasorpeToe NATHO NepemMellanocb
K 3aTbifiky, B 06nactu WHbeKuun
pasropancs HoBbI o4ar, KOTOPbIi
ABUrancs B TOM e HanpaBleHuN.
OTO MOBTOPANOCH HECKONMbKO pas.
Tak 4TO nocne OOHOM WHBEKL MUK

Puc. 14. Bonuwt pacnipocrpansiomesca AETMPECCUM B MO3re KPbIChT napannsyloline (byHKU,VIOHVIDOBa-

(1e6a — BpeMENHHAR NOCNEA0BATENLHOCTL KAZAPOB; CNIPaBA — OAWH U3 KAAPOB HIE KOpbI TONOBHOTO Mo3ra Takine
noppobxee, aBTOBOSIHbI Geranu B MO3ry KpbICbl

B TEYEHMEe HEeCKOMNbKUX AECATKOB MUHYT: OAMH NPOX0O4 — HECKONMbKO MUHYT. Mbl, €CTECTBEHHO,
NOMHTEPECOBANMCL Yy CNeLManucToB, a BOBMOXHA N Takas CHorclumbaTenbHas genpeccus y
4enoBeka M HYyXHO N1 Ans ee 3anycka 06s3aTeNbHO Aenatb ykon npsMo B Mo3r. Okasanocsk, y
4yenoBeka B MO3ry TOXe MOXHO 3anyCTUTb TaKOW «OTKTHYaoLWMny npouecc, u He obsasaTenb-
HO C MOMOLLbI YKONa, B TOM YACNE M OUCTaHLMOHHO... Tak YTO HEMPOU3NONOrMs TOXe Koe-
YTO MOXET, He TONbKO OK3NKK ¢ «6ombon».

Mbl MPUKMHYNK, YTO BpPeMsi TEPMOMPOEKTUPOBAHUSA C MOBEPXHOCTM Kopbl (rNyGuHa okono 1
MM) Ha MOBEPXHOCTb KOCTW Yepena COCTaBMnseT HECKONbKO CEeKyH[, Tak YTO OTHOCUTENbHO
Me[NEeHHO U3MEHSILLNIACA BO BPEMEHN JMHAMWUYECKUi A TeNnoBoii Nensax MoXHO Habnwoaath
NPAMO Ha NOBEPXHOCTH Yyepena. ATO yNpOCTMO SKCNEPUMEHTbI C KPbICaMMU.

Mocne nepBoro ycnexa Hevpodmanonorn 6ykBanbHO OKKYNMPOBanu Haw Tennosusop. Jkcne-
PUMEHTbI Ha4anu NPOBOAWTb He TOMbKO Ha KpbiCax, HO W KPOMnMKax, Kowkax v gp. Heckonbko
pa3 Bmecte ¢ .. Ky3HeLoBon npuxoamn Ha akcnepuMmeHTbl aupektop WHCTUTYTa Bbicwen
HepBHOW aeaTensHocTu akagemuk M.B. CumoHoB.

Ero uHTepecoBano, 4To nNpoucxoauT B
KOpe rOMIOBHOTO Mo3ra MoAOMbITHOro
Kponuka npu KaTanencuu (napanu-
3YIOLWMIA BMA TUNHO3a — TaK rpemyyas
3mest obesgBmxmBaeT kponuka). Koraga
CUMOHOB XapakTepHbIM Pe3kuM ABU-
XEHWEM PYKM Npuxuman Kponuka K
CTONy, Bbl3biBasi KaTanemncuio, Mbl Ha-
Bnioganu rnybokoe oxnaxaeHwe npa-
BOrO nonyapus Kponuka (CM. puc.
Puc. 15. Mo3r kponuka 8 cobersensom Tennosom undpaxpacwom  19). Kak NOTOM BbISICHUIIOCH BO BpeMS
g;?““:;:ﬁ::l’““‘ HalIUX OMbITOB C YENOBEYECKUM M-
e s s epoRon 0-40 i (MG 030M G OMOWsH0  pAMOTENNOBM-
;Tp:t{;:::=:;;e;s:::el?pze::;a:;en::eiv;!::M{a;ca:enpxy“— apemeuluoe nosefjeHue OEeHUA, T%Kaﬂ KapTWHa Oblna npoTuUBO-
cnpaga — BREMEHHOE NOBEaEHHWE APKOCTH EBE‘-IEF:'IEH::‘;H:T}nﬁpiznne;;:izp;r:; HOHO)KHOM TOMy, LITO HaGJ-“'Op.aHOCb B
(oce BpEMEHK CMOTPUT HaNPaBa). BUAHO, YTO B NONEPeHOM HANPABAEHWM MO3- MO3ry 3armnHOTU3NPOBAHHOIO YesioBe-
fd APROCTE OCUMNNHPYET — NepHOANYECKH HIMEHARTCSH, 3 BAONL (BepXHAS Npo- Ka (COMHaM6yﬂbI): B 3TOM Cryvae,

BKUMA) KaK Gbl «NEPENBABTCAD M3 CEPEAMHEI KO NBY W 3aTBUIKY: YTON HAKAOHE

UYEPHLIX 1 BENBIX NONOC N0 OTHOWEHMIO K OCH BPEMEHN HA NPOEKLMM, NPefcTan- H3060p0T, OCTbiBano Jiesoe nosy-

NAOWKA CKOPOCTH PACNPOCTPAHEHHA XONOAHOTO H TENAOMD PpoHTOR B NPOAONL- wapue
HOM HAaNPABNeHWUH, MEHAET IHaK. '

" NMoapoGHoE ONHCAHME PUCYHKA NPEAHAIHANEHD BAR CABYHANNCTOS,



C Henpoduanonoramm mel Habnwganu n peructTpuposanu B Buae LUGpPOBbIX PUnbMoB Tep-
MOpeakuun KOpbl FOMIOBHOMO MO3ra MOAOMbITHBIX XMBOTHBIX HA pasfnuyHble CTUMYMbl: CBET
(peakumns B obnactu 3aTbifika); 3BYK (B CpeaHen 4acTu Kopbl, Ha nepudepumn), TakTusbHOe
pasgpaxeHue (B cpeHen 4actu Kopbl, 6nvke K TemeHu); 6onb; 3anaxu; nokas nuLm u ap.
CTpecc Bbi3blBan xapaktepHble kofiebaHns ApKoCTU MHPPAKPaACHOro TENNOBOrO CBEYEHUS KO-
pbl («NepenuBbI»).

Memod uccnedoeaHusi Kopbl 20/106HO20 MO32a C NMOMOWbLIK pa3pabomaHHO20

Hamu OuHamu4ecko2o OugghepeHyUasIbHO-KOHMPACMHO20 Mmen08udeHus
y4YeHble U3 MHcmumyma ebicweli HepeHol OdesmenbHOCMU Ha3easu TepMo-
3HUedanockonuen u Hanucaau MOHoO2Ppaguio.

Mbl He TONbKO NPeAoCTaBMM UM annapaTypy Ans HabngeHus, — GUodU3NK HalLEen KOMaH-
Aabl B.W. TaceyHuk nomor 06bACHUTbL MeXaHU3M BO3HUKHOBEHWSA HabnoaaBLerocs TepMOKOH-
TpacTa. Tak YTo Herpoduamonoru, gymato, 6uinv OBObHbI.

puBeay elle HECKOSbKO NPUMEPOB COTPYAHUYECTBA C Meaukamu. Bmecte ¢ ogHUM 13 Bedy-
wmx peaHumatonoros A.M. lN'ypeuyem, 3amectutenem gupekropa MHCTUTYyTa peaHumaTono-
TMK, Mbl HabnAanNM XapakTepHble OCUMANSAUUN SPKOCTU U MHGPAKPACHOro CBEYEHMS KOpb
rONIOBHOrO Mo3ra KpbiCbl (MOOYEpPESHO NEBOrO ¥ MPaBoro nonylapus) B npouecce peaHumMa-
UMK nocne KuHWYeckon cMepTu. IHTepecHbIn aKCNEPUMEHT (C TOYKWM 3PEHUS Hallen mpo-
rpammbl) Mbl NPOBENU C HeMpodm3anonorom u3 MHCTuTyTa npobrnem nepegayn nHpopMaumm
W.H. MurapesbiM. OH NoAroToBMN K HabMOAEHMIO KOPY FOSIOBHOTO MO3ra KOLeYKn (A3blK He
NOBOpPaYMBaETCs CKa3aTb «KOLWKay», KOraa y Hee Yyepen «4ns Haykuy» OoTKpbIT). [urapesa nHTe-
pecoBarno, B YaCTHOCTM, Kakue y4acTKu KOpbl pearnpytoT Ha nokas nuwm (pblbku). Bo Bpems
9KCMEPUMEHTA NOSBUMCS Hal «3amecTuTenb» [xyHbl XapuMTOHOB U Npeanoxun nonpobosaTtb
ero BMecTo pblbku. Mbl ckasanu, 4To yxe NblTanuchb 3aMeHUTb COBON PbIBKY: KoLleyka Ha Hac
(«4enoBEKOB») HE pearuvpyeT, HO PELUUnIM BCE Xe MOBTOPUTb 3KCMepUMEHT. W, K Hawemy
yOUBREHUIO, XapuTOHOB 6e3 BUOAUMBIX TENOABUXKEHWUI, HE NPUKACcasCh, BbI3Basn 3HAYUTESIbHYIO
peakumio Kopbl koweykn! 3To 03Havyano, YTo BO3AENCTBNE 3KCTPACEHCOB HE CBOAMTCS TOMbKO
K MH(pakpacHOMY TennoBoMy maccaxy. TyT SBHO paboTalT opraHbl 4yBCTB (KOLIEYKM), CKO-
pee BCEro, yxe U3BECTHbIe, HO CXBaTbIBAKLME HEKYID Creunduky CEHCOpPHOro naTrepHa Xa-
puToHOBa. [MpoCTenunini YMO3PUTESbHLIN BapuaHT, Hanpumep, ecnu Bbl OH nepeg 3TUM Mo-
Aepxan B pykax pbloky. Ho atoro He 6b110. bonee TOHKMIA BapuaHT — NOACO3HATENbHbIN WH-
TEPaKTUBHLIA AManor mexay Kowevkon u XapuTOHOBbIM: XapUTOHOB MPOBOLMPYET OOBEKT,
HanpuMep, MeHAs BbipaXeHue nuua, «Ha aBTOMaTe» CXBaTbiBaeT Manewnline peakuuu, Ha-
npuMep rnas Koweyku, u Tak gJobmsaeTcs («packaynBaeT») OTKMMKa.

PagnoTtennoBoe n3ny4vyeHue

Kak 6bino nokasaHo Bbille, JOCTATOYHO ApKOe TenyioBoe cBevyeHne Buonornyecknx TkaHen B
VIHd)paKpaCHOM anana3oHe HeceT I/IH(*)OpMaLI,VHO JiMb O NMPUNOBEPXHOCTHOM CIOE KOXWU TOJ1-
LWMHOW OO0 COTHU MWUKPOH. C 6onbuen FJ'Iy6VIHbI MOXeT BbINTU Ha MOBEPXHOCTb TeJ1a TOJ1bKO
ANTMHHOBOJTHOBOE pagunoTennoBoe W3NTy4YeHUe. B cunbHonornowatowmx Bogocogepxawinx
Bronornyecknx TkaHsx FJ'Iy6I/1Ha, C KOTOpOVI BbIXOOQWUT TaKoe n3ry4yeHue, coctaBsndaeTt NpuMepHo
OAHY AECATYIO AJTUHbI BOJTHbI (B OTKPbITOM I'IpOCTpaHCTBe).

Tak ymo HabnrwdeHue paduomennoeoeo C8eYeHus1 Mo3e2a, BHYMPEHHUX opeaHoe,
MbiWYy B603MOXHO MOJIbKO € deuumempoeom (deCHMKU caHmumempoe) dua-
na3oHe 80JIH.

VIHTEHCUBHOCTbL TENIOBOrO M3NyYeHUsi B 3TOM AMana3oHe CPaBHUMO MeHbLUE, YeM B UHGpa-
kpacHoM. bonee Toro, Gosbluas 4yacTb Takoro U3Ny4yeHUst oTpaxaercs OT NOBEPXHOCTU Tena
obpatHo, B rnybuHy. Tak 4To perncTpupoBaTh €ro MOXHO TOMbKO C MOMOLLbI0 KOHTAKTHBIX aH-
TEHH-annnuKkaTopoB, 3NEKTPOMarHUTHO COrnacoBaHHbIX (MO UMNEAAHCY) ¢ TkaHamMu Tena. Ta-
koe cornacoBaHue nofobHoO BCEM M3BECTHOMY (HO He Bonee MOHATHOMY LUMPOKOW nybnuke...)
NPOCBETNEHNIO OYKOB. AHTEHHbI-aNNIMKaTOPbl AOMKHLI TOMbKO KacaTbCA NOBEPXHOCTW Tena,
HO 3NIEKTPUYECKNIA KOHTAKT, Kak NMpu U3MEpPEHUN 3NeKTpo3HLedanorpaMmmel
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N ANeKTpokapanorpaMmmbl HE ABIAETCA HeobxoOuMMbIM. Tak 4To pagnoTtennoBoe KapTupoBa-
HWEe He Tpe6ymmee, B OTnn4ne ot MHd)paKpaCHOFO, [laXe «CHUMaHMS cKanbna», B MOJIHOK
Mepe NpuMMeHNMo ana nccnegoBaHnda Mo3sra YefnoBeka.

PaguoTennoBoe kapTMpoBaHMe B [ELMMETPOBOM [Mana3oHe BOMH MO3BOMSET pasnuyatb
TONbKO OTHOCUTENIbHO KpyMnHble (0kono 1 cM) AeTanu NMpOCTPAHCTBEHHOTO «TepMonen3axar
(NO CpaBHEHMIO C MUINUMETPOM B MHGpakpacHoM AuanasoHe). Ho aToro, kak npaBuno, xBa-
TaeT Ans oTobpaxeHus, Hanpumep, yHKLMOHANBLHOW opraHu3aLmum Mo3ra Yenoseka. [leno B
TOM, YTO OTHOCUTENBHO BOMbLLO MO3F YenoBeka NPUHLMNMANLHO He HAMHOTO CMOXHEe, YeM
ManeHbKuii y Kpbickl. CregoBaTtenbHO, Npu pocTe obliero pasmepa Mo3ara npornopLyoHanbHO
yBeNnuYmnBaeTca U pasmep ero yHKLUMOHaNbHOW eauHuLbl. B ouepegHon pas s otmeTun ans
cebsi 4To «Bor TBOPUN» 3KOHOMHO: KOrfa HYXHO, NPOCTO YBEeNMYMBan pasMep CTPOUTENbHbIX
«BroKkoB», He TpaTs BpeMsi Ha U3MEHEHWUE UX OCHOBHI...

[nsa Toro 4ToObI perncTpupoBaTh PagnoTENNOBYO KAPTUHY MO3ra B €6 BPEMEHHOW AWHAMUKE,
ncnonb3oBancs Habop aHTeHH-annnMKaTopoB, pacnpefefieHHbIX MO MOBEePXHOCTW TONOBbI.
AHTEHHbI pacnonaranuch, kak npaBuno, B TOYKaxX, NPUHATLIX ANS KapTUPOBAHWUS 3MeKTpuye-
CKOM aKTUBHOCTM KOpbl (3neKTpo3Huedanorpadum); CUMMETPUYHO B NOGHON, LEHTpanbHONM,
3aTbINIOYHON U BMCOYHOM obBnacTsax obonx nonywapui ronoBHOro mMosra. 3to obneryano co-
NocTaBfieHNe 3NEeKTPUYECKON aKTUBHOCTU HEWPOHOB C «TemMnepaTypHO BbipaXXeHHbIMU» 3Hep-
reTmyeckon (metabonuueckon) «nNnaTtom» 3a Hee W NoAAepXKMBalOWMM MeTabonuam KpoBo-
CHabxeHunem.

N3mepeHue paduomensiogo2o U3fy4eHUss Ha OOHOU OruHe
80/IHbI  Xapakmepudyem HEKylo CPeOHI memnepamypy
mkaHel o0 aHmMeHHoU no «cmonbuky» om rnogepxHocmu 00
npedenbHolU 0na dAaHHOU OnuHbl 80JHbI 211y6uHbl (Mopsidka
00HOU decsimol O0nuHbl 80/1HLI 8 OMKPLIMOM POCMpaHcmee).
Umobbl nonyyums paduomennosol nel3ax 8 Croe Ha onpe-
OenieHHoU 2nybuHe, usMepeHusi Mpogoousnucb Ha mpex OnuHax
gosiH: 10, 18 u 38 cm — ¢ pasnuyHol enybuHol 30HOUPO8aHUS U
no pesynbmamam (hakmuyecku — o UX pasHuuye) makozo
MynbmucnekmpanbHO20 USMEPEHUSI paccyumebleanoch pacnpedeneHue memnepamypsbl no
anybuHe.

OpHoBpeMeHHO ucnonb3oBanuck 10-12 aHTEHH, 3aKpenneHHbIX Ha ronoBe MAM npuxaTbiX K
Teny B 06/1acT NPOEKLMA MHTEPECYIOLMX BHYTPEHHUX OpPraHoB, MblWL U Ap. (kak nokasaHo
Ha PUCYHKe).

,D,J'Iﬂ perncTpaunn ApkoCctn paauoTensioBoro CBe4eHnd Ha KaXOon OfMHe BOJSHbl UCMOSb30-
Banc4d BbICOKO‘-IyBCTBI/ITeJ'IbeIIZ pagnoMeTp C 3JIEKTPOHHbIM NepeKkroyaTesieM aHTEeHH.

Bpewms onpoca ecex aHmeHH (m. e. peeucmpayuu 00Ho20 kadpa) cocmaensno 10-12
MUnnucekyHo. Yyumeieasi, Ymo memmnepamypHoe none eHympu opaaHu3ma, onpedesnse-
Moe memabonudyeckol mennonpodykyuel u nepepacnpedesieHUeM KpoO8oOmMokKa, MeHsiem-
¢ 0ocmamoy4yHo MedneHHo, 8pemMsi Ha 00UH Kadp MOXHO bbino yeenudueams 0o 10-30
cekyHO. dmozo b6blno docmamoyHo, Ymobbl HaKonuUMb U «ycpeOHUmMb» COMHU Kadpos,
meM caMbIM, 08bICU8 KOHMPAaCMHy Yy8cmeumenbHOCMb paduomensioeo2o Kapmupo-
gaHusi 00 HeCKonbKuX combix epadyca. Kaxobil MHO20KaHarbHbIU Kadp oyugpossieancs
u nepesodurics 8 usobpaxeHue pasmepom 64 x64 nukcena.

Takoe MHTEpnonAaunoHHOE «pa3mMasbiBaHNE» B |/|306pa>|<eH|/1e n3mepaembiX B HECKOJTbKMUX pa3-
HEeCEeHHbIX MO NMOBEPXHOCTU rOJIOBblI TOYKAX 3Ha4YeHun paﬂI/IOTeI'IJ'IOBOIZ APKOCTU NMOAKIKYaeT K
BOCMPUATUIO Hall 3pI/ITeJ'IbeIIZ aHanm3aTtop C ero yHuKanbHbIM NoTeHUManomMm pacno3HaBaHUA
06pa303: OH MJI0X0 npmcnoco6neH K O4HOBPEMEHHOMY CJIEXEHUI0 3a U3MEHEHNEM APKOCTU B
HECKONbKUX OTAEMbHbIX TOYKaxX. Takum o6pa30M, KaK 1 npu VIHd)paKpaCHOM KapTUpoOBaHUU, 3a
onpegeneHHoe BpemMa U3MEH4YNBOCTU Habngaemoro nonsg B NamsTu KOMNblOTEPa HaKanmn-
Banc4d Ll,VId)pOBOVI (bI/IJ'IbM M3 HECKOJIbKMX OEeCATKOB KaAapoB, OMNUCLIBAKOLLUX XapaKTtep (byHK-
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LMOHaNbHOM AMHaMUKX TemnepaTypbl B rmybuHe Tena. [anee, ¢ noMolbto pa3paboTaHHbIX
anroputMoB OYHKLMOHANbHOA

CerMeHTaLun, Takoi ubM MOXHO ObiNo NpeBpaTUTb B U300OpaxeHue, cocTosllee U3 He-
CKOMbKKUX obnacTteil ¢ pas3nnyHbIM BpeMeHHbIM noBefdeHneM. MogoOHbIN (hyHKLIMOHAMbHDIN
NopTPeT XapaKTepuayeT CBA3HOCTb HabmnaaemMoro TemMnepaTypHOro nossi, oTpaxaroLero op-
raHM3aLMio N COCTOsIHUE perynsiuumn meTabonuama u kpoBoToka. PoH paguornomex, 0co6eHHO
B YCNOBMSAX ropofa, B ThiCSYM pa3 NPeBOCXOANN YPOBEHb 04EHb Criabbix paanocUrHanoB Mos-
ra. MoaToMy U3MepeHns NPOBOAMNNCH B CheLuanbHol paamoakpaHMpoBaHHON kamepe.

[MaBHbIM B «pPaAMOTENsIoBON rpynne» ¢ caMmoro Havana crtan Banepuit [leMeHTUEHKO, KOTO-
LIl BMECTE C Helipoduanonoramu TwaTtenbHo npopabotan pagnousnyecknin IKCNePUMeHT,
B NepBYI ovepedb NPUMEHUTENBHO K KapTUPOBaHWIO KOPbI FOIOBHOrO Mo3ra Yenoseka. Boico-
KOYYBCTBUTENbHbLIE PaNOMETPLI AeLMMETPOBOro Anana3oHa Obinu 3akasaHbl B KOHCTPYKTOP-
ckoM 6topo Hawero MHCTUTYTa paguoTEXHUKU U 3NEKTPOHUKW, UMEBLIEM BOMbLIOK OMbIT KOH-
CTPYMpOBaHUsA TakoW annapatypbl. BpyyHyto 6binu n3rotoBneHsl nabopaTopHble MakeTbl Au-
NOMbHLIX aHTEeHH-annnukaTopoB. BHavane ux onpoboBanu Ha HarpeTbiX 40 TemnepaTypbl Te-
na BoAsHbIX uMuUTaTopax. beina npopaboTaHa MHorocrnonHas auanekTpuyeckas Mogens 6uo-
nornyeckmx TkaHen, Heobxogumas Ans nonyyYeHUs KapTUHbI pacnpegeneHns TemnepaTypsl no
rnybuHe no pesynbtataM M3MEPEeHUN Ha PasnuUyYHbIX ANnHaxX BOSH. HO NOANMHHBIM KIOYOM K
ycnexy SiBUNOCb B3aMMOMOHWMaHue C HeMpodusnonoramu, KoTopble 3apaHee 3Hanu (4yBCT-
BOBasu), Kakme CTUMYIbl, BO3AEUCTBUSA HYXHO UCMOMb30BaTh U Kak Kopa ronoBHOro mosra 6y-
[eT pearnpoBaTb. JTO NO3BOMMIIO MaKCUMarnbHO MOACTPOUTL (PU3MYECKylo annapaTypy nog
HENPUBbLIYHLIN (HAYYHO HE3HAKOMbIN) ANs (PU3NKOB rNaBHbIA XMBOW 00bEKT. Tonbko ybeans-
WKCb, YTO AOMOPOLLEHHbIE U3MEPUTENbHbIE CUCTEMbI U MOAENK pasyMHO paboTaloT, Mbl 3a-
kasanu uHxeHepam HeobxoOuMYD MelMUMHCKyt annapaTtypy (BHavane B.C. KybnaHosy u3
KOHCTpyKTOpCKOro B6opo Ha Ypane; 3ateMm Mbl npurnacunu pabotatb B Hawy nabopatoputo
BbICOKOMPOGECCUOHANBHOrO paguonHxeHepa u3 npomblwneHHocT A.l. Cenbeckoro).

A ovepegHow pas ybeguncs, yto
MMEHHO COBMECTHass C usmo-
noramm M MeaukaMu MOAroHka
BO3MOXHOCTEN «(PU3NYECKON MET-
PUKU» K XXUBOMY OBBEKTY C LiENbo
nonyyeHns Heobxogumon meau-
kaM MHopMaumn onpedenser yc-
nex B paspaboTke MeTogoB Meau-
LUMHCKOM aumarHocTukn. OB6blyHas
«pasfenbHas» MnpakTuka, Korga
U3MKN C WHXKEeHepamu CcOo3fatoT
MeOWLUMHCKY annapaTypy, a 3a-
TEM MeOuKW MOKynawT ee W
NPUMEHSIOT, — T[NaBHbIN TOPMO3
nporpecca B 3TOWN XW3HEHHO Bax-
HOM Ans nogend obnactu. Takas
NpakTWka cyulecTBoBana co Bpe-
MEH «XONOAHOW BOWHbI», Korga
6asoBas annapaTtypa paspabaTbl-
Puc. 16. Peakuna Mo3ra » papuoTennosoM CBeYeHHU Ha KPaTKO- Barnacb «mnoA BOWHY», a 3aTeM
BPeMENNOe MepemaTHe CORHOM ApTepuM npucnocabnueanacb Ana Apyrux
B nagpax — nob seepxy, 3aTuiN0OK BHHIY. HYXA.
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YT0 Xe Mbl yBUAENWN B MO3ry YenoBeka paanoTensioBbiM «rnasom»? pexae Bcero, BMecCTe €
Henpoduanonoramu u3 NHCTUTYyTa Herpoxmpyprum nonpoboBanu ctaHOapTHbIE KIIMHUYECKME
TecTbl. BHayane nocMOTpenu peakunmn Kopbl Ha Bbl3biBAEMbIE U3MEHEHWNS MO3rOBOr0 KPOBOTO-
ka. KpaTtkoBpemeHHOe nepexaTue nanblem COHHON apTepum Bbi3biBano YMeHbLWeHe SpKOCTH
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CBEYEHMS C nocneayrwmmy oCcUUNIAUMAMU SPKOCTU: cpa3y nocie NpekpalleHns nepexartus
pPagMoOTENNOBOE CBEYEHWE KOPbl pasropanoch Bbllle YPOBHS HOPMbl, 3aTEM 3aTyXano Huxe
HOPMbI U ONATb pasropanocb. M Tak MOrio NPogOSKaTbCA HECKOMbKO AECATKOB MUHYT. Bne-
yaTnseT, 0cobeHHO Koraa BUAMLLbL B NepBbIn pas (CM. puc. 16).

Mpuem HUTPOrnNMLEPUHA, HA0BOPOT, BbI3bIBAMN PA3orPeB KOPbl ONSAThb Xe C NocneayLLUMmu oc-
LUANAUMAMK PAAMOSIPKOCTHOM TemnepaTypbl C NEPMOAOM B HECKONbKO MUHYT. 3aTeM Mbl No-
npo6oBanu Bo3aeicTBoBaTb 6a30BbIMK (OYHKLMOHAMBHBIMK CTUMYNamu 1 y6eaunuce B cre-

AyoLIEM:
e Ha CBETOBblE CTUMYIbI, KaK MONOXEHO, OTKNMKAETCS 3aThbiIOYHas Kopa;

e Ha 3BYKOBYO CTUMYNSILMIO (MY3bIKY) — CEPEANHA KOpbl MPaBoro nonylapus (B npoek-
LM NpaBOro yxa), eCnit HayLIHWK B TEBOM yXe N HaobopoT;

* ynpaxHeHUs (CXMMaHWS) NpaBoN KACTU BbI3bIBAKOT OTKNMK B JIEBOM nonyLwapum, a
neBoW — B NpaBoM nosnywwapuu (cm. puc. 17).

MNocne 3T0ro Mbl NOWAN Aanblue: MOCMOTpPESIN, KaKad obnactb KOpbl NOAKMNYaeTCA (pasorpe-
BaeTCﬂ) CHa4ana npun yCtTHOM c4eTe, 3aTeM Nnpu peeHnn mMaTemMaTU4eckon 3adadku.

Okasanocb, 4TO neBas nobHas
pons. MNpu aTomM ypoBeHb meTabo-
NNYecKoro pasorpeBa 3aBUCUT OT
npodeccnoHanbHOM  MOAroTOBKM.
TpeHMpOoBaHHbIN, NOArOTOBMEHHbI
YenoBeK CnpaBnseTcs ¢ 3aaayqkon
6e3 CyllecTBEHHOrO pasorpesa
KOpbI, @ HOBMYOK, Cyas NO peaKLmu
KOpbl, NPU 3TOM «MNeperpeBaeTcsy.

30ecb yxe HaMeTUnIMCb MNpakTu-
4yeckue nepcrnekTuBbl NMPUMEHEHNS
pagMoTeNnoBOro  KapTUpOBaHMS,
Hanpumep Ans npoeccmoHansHoro otbopa. B oTnnyme oT akTMBUPYOLLMX NEBOE NonyLuiapue
KOHKPETHO C(OPMYNIMPOBaHHbLIX 3afay npasBoe nosylapue pearmposasno (pasorpesanocb B
OTBET) Ha 3PUTENbHO-NPOCTPAHCTBEHHbIE CTUMYJIbI, NPebABNSBLIMECS B BUAE CNalzos v ap.

Puc. 17. Peakiun KOps ron0BHOr0 M03ra Ha OKMMAHMe TPaBoW
WIH NEBOH KMCTH B PaIMOTENNOBOM CBEYEHHM

Npu 3acbinaHun pagnmospKoCTHOE cBeYveHne 0bomx nonylapuin yMmeHbluanoch 6onee 4yem Ha
rpagyc. OgHako BO BpeMsi CHa OHO MepuoaMYeCKM pasropasnochb A0 YpoBHS 6oapcTBOBaHMS.
Kak nokasanu akcnepuMmeHTbl BMECTE CO CMeLManucTom no Henpoduanonorum cHa B.M. LWax-
HaApPOBUYEM, 3TN YBENUYEHUS SPKOCTU CBEYEHUS COBMaZatloT C NepuojaMu CHoOBUAEHWUA. [ns
aTtoro LWaxHapoBuy napannenbHO perucTpupoBan afekTpoaHuedanorpammy u Takum obpa-
30M naeHTUgmUmMpoBan asbl CHa.

Tak, war 3a Warom ocBauBasiCb B paguMoTENSIOBOM BMOEHWM KOPbI FOMOBHOTO MO3ra, Mbl ne-
pewnu kK 6onee 3k30TUYECKUM IKCMEPUMEHTAM C TMMNHOTUYECKMM CHOM. 34eCb HaWwuMm «npo-
BOAHWKOM» CTan OAUH U3 BegyLwnx ncuxoduanonoros B.A. dainBuweBCKui.

OH NpuXoaun K HaMm C OAHOW U3 CBOMX NaLUEHTOK, KOTopasi Nnof ero Bo3AeNCcTBMEM Nerko Bna-
[iana B rMMHOTUYECKUI COH. [pn aTOM CBEYeHWe NEBOro Monyluapust ee Mosra yracano Kak
Npu 3acbinaHuu, a npaeoe, HA06OPOT pasropanoch A0 YpoBHs GoapcTBoBaHMs! B npouecce
MMMHOTMYECKOrO CHa MO3r U TEemno NauueHTKU (CoMHamOynbl) pearupoBanit Ha BHylLaeMble
CTUMYNbI KaK Ha peanbHbie! B aTuX akcnepuMeHTax koMaHabl 0TAaBanuch rofocom 1 Bocnpu-
HAManucb 0BbIYHBIMU OpraHaMmi YyBCTB, B AAHHOM CIlydae yxoM. TaK YTO C TOUYKN 3pEHUs Ka-
Hana nepegadyn UHGOpPMaLUMK He ObINO HWUYero akcTpaopauHapHoro. O TakoMm BO3AeiRcTBUM
BCE CIblLIAnM 1 MHorve Aaxe Habnoganu ceaHchl runHo3a. MMNHOMNOr MOXETe NOMOLLbIO Ta-
KO/ CEHCOPHOI «CONOMMUHKW» 3aCTaBUTb OpPraH3M COMHaMOynbl paboTaTb Ha NOMHbIX 060PO-
Tax, HanpumMep, 3anbixaTbCs, B3GMPasAch NO NECTHULE; APOXaTb OT XONOAa; U3HbIBATb OT Xa-
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Pbl, KpKUYaTb OT GONM UK, HAOBOPOT, HE YyBCTBOBATL pearnbHy 6orb 1 ap.

Ecnu 3adymambcsi, 3ma 603MOXHOCMb KOHMPOJII COCMOSIHUSI Op2aHu3Ma
yeslogeka C NMOMOUWbHO HUYMOXHO C/labbiXx CEHCOPHbIX eo3delicmeull u ecmb
camoe Hacmosiwee «4y0oy.

OHo npeacTaBnsieT MHTEpPeC He TONMbKO AN ny6nuku, HO W AN CaMON Cepbe3HOW HayKM.
3aecb Hay4HO NpoNAeH TONbKO HayanbHbI (DEHOMEHOMOrMYECKNA aTan, a NOHUMaHe Mexa-
HM3Ma (haKTMYeCKM Knova K CEHCOPHOMY BOCMPUATUIO) OCTAeTCsl Moka OYeHb MOBEPXHOCT-
HbIM. JTloaun yxe Buaenu ato, NpMUBLIKAK, 1 NOTOMY BONPOCOB He BO3HMKaeT. BoT ecnu 6ol run-
HOMOr Aenan 4To-To noxoxee 6e3 3Byka UK U3 ApYrov KOMHaTbI, a y4lle 13 Apyroro ropoaa,
370 ObIN0 661 JA!

B atom cmbicne nokasateneH moi pasrosop ¢ A.M. Kawnuposckum. OH pacckasbiBarn, 4To
obesbonuean no Tenesm3opy onepauuto, NpoBoanMyto B PocToBe, Haxoasch cam B Mockse. U
ropao 3akntounn: «ge PocTo., a rae s?!» A 3ameTun Ha 310, YTO AUCTAHLMOHHOCTb BO3AEN-
cteust (MockBa — POCTOB) HUKaK He ero 3acnyra. a ckopee Hawa — pagmogu3nkoB, KOTOpble
caenanu BO3MOXHbIM TenesuaeHue (nepefasasluee B POCTOB Kak ero Bu3yasnbHbin 06pa3s B
AMHaMUKe, Tak U CnoBecHoe Bo3gencTaue). Ero sacnyra — ato «npocTo» UCKYCCTBO MMMHO3a,
CaMoro CEHCOPHOro NCUXouU3nonorMyeckoro Bo3gencTans. M atoro BnosHe JOCTaTOMHO ANs
TOro, YT0ObI FOPAUTLCS...

a du3uonozuvyeckass akmueauus 8HYMPEeHHUX OpcaHoe conpoeomdaemcn
H usmMeHeHuem Mmemabonuyeckoul mennonpodykuuu u TfnpumoKoM Kpoeu, 4mo
ompaxaemcs e USMeHeHuUu paduonpkocmu ux ceeyveHus. o amou npu4yuHe paduome-
njioeoe KapmupoeaHue rno3eoJsigem duaeHocmupoeamb (pkauUOHaanoe COCMmosHue
S8HYMPEeHHUX Ope2aHoese.

MogbopoM  COOTBETCTBYHOLErO  CTUMyna
MOXHO MNpULENbHO OLEHUTb COCTOSIHME TOrO
WNW MHOTO OpraHa (Hanpumep, NPUEM rIKO3bI
Ans nedvenn). Llenecoobpa3Ho coxpaHaTb B
LM(POBON NaMATU MHAMBMOYANbHO XapaKTep-
Hble  paguoTennoBble  «YHKLMOHANbHbIE
nopTpeTbl» Kaxgoro opraHa. bonee Toro,
OYeHb BaXHO 3anucatb W NEPUOANYECKU
NOBTOPATb ANS CpPaBHEHWs paguoTensioBoe
KapTUpPOBaHWE COBOKYMHOCTW OpraHoB, BXO-
ASWMX B (PYHKUMOHANbHbIE CUCTEMbI Opra-
Hu3Ma. B oTnuume oT kapTupoBaHus oOTae-
NbHbIX OPraHoB B 3TOM Cfyvyae aHTEHHbI-
annnukaTopbl paccpefoTouMBalOTCS MO Mpo-

L

EXEes rpofadaRanns i

.= IR TRIADS

2 hdera o ial s, et eKUMAM BCEX BXOASLMX B CUCTEMY OpraHoB
(xoTs 6b1 NO OAHOM Ha OpraHx).

Hanbonee ecTecTBEHHbIM LENEeBbIM CTU-
MYyNOM Af1 TEeCTUPOBaHUS NULLEBAPUTENBHOW
CUCTEMbI SIBMSETCH CaM MpueM nuwmy. Tak
MOXHO MNONyYATb «(YHKUMOHANbHbLIA NOpPT-
peT» abooMMHanbHOM MOMOCTW, XapakTe-
PU3YIOLLMA  CBSA3HOCTb  (CUHepruto) paboThbl
BHYTPEHHUX OpraHoB. TakoW «(yHKLMOHa-
NbHbIN  0Opas» SBNSETCA WHAWMBMAYASbHON
b . : ST XapaKTepucTuKon - opraHusma  u,  Byayuu
Puc. 18. Peakuua Topca B PagMOTENI0OBOM CBEYEHMN HA TIPHEM «CXBa4veH» U 3anucaH elle B HOPpME, MOXeET
i cTaTb  YyBCTBUTESNIbHbIM  3TanoHOM AN
Bepxpul pucynon — pacnonomeHne Haapa Ha TOPCe; BHu3y — YHKLMOHANEHLIR o
0fpa3: 0BNACTH C OAWHAKOBELIM XAPAKTEPOM PEAHLMW OKPAWEHW CEOMM NCes- BblABITIEHUA paCCOFJ'IaCOBaHVIFI B pa60Te TON
B WNK UHOM cucTembl opraHoB. K coxaneHuto, B
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COBPEMEHHOW MEeAMLMHE TaKoro Tuna obLleopraHn3MeHHble Noaxodbl Moka He MPUBMIUCS.
HaobopoTt, megnumnHa «pa3bupaeTt» YenoBeka Ha Bce bonee menkue Yyactu.

MogobHbIM 06pa3oM MOXHO OXapakTepusoBaTb — MOMYYUTb «(PYHKLMOHANbHLIN 0bpas» du-
310N0rMYeCcKon CBA3HOCTM FOSIOBHOMO MO3ra (He TONbKO CEHCOPHOW OpraHu3aLum ero Kopbl). B
ka4ecTBe TecTa ANs 3TOro MOXHO MCNOMb30BaTb, HAaNpUMep, NPOCTYH 3a4ePXKKY AbIXaHWUsA Ha
BblJOX€, BbI3biBALLY M3ObLITOK YrMEKUCNOro rasa (rMnepkonHut). Takon CTpecc Bbl3biBaeT
OCTPYI0 KOHKYPEHLMI0 TKaHeW Mo3ra 3a KUCIopoA: Npyu 3TOM KpoBOCHabXeHne (M noTomy Me-
Tabonuam) B HopMasbHbIX 06NacTax yeunuearTcs (OHW pa3ropatoTcs) 3a cyeT addekTa «0b-
KpagblBaHUA» — NnepepacnpeaeneHns KpoBoToKka 0T NaTonornyeckux obnacrew, ApKOCTb KOTO-
PbIX YMEHbLLIAETCH.

yHVIKaJ'IbHyPO BO3MOXHOCTb OTKpbIBaAeT abconTHO 6e33pep,Hoe nacCuBHoOE papgunoTensiosoe
KapTupoBaHue anda AnarHoCTUKM HOBOPOXAEHHbIX.

=8 AHmeHHbI, 6y0y4u eMOHMuUpPOBaHbl 8 UHKybamop u moJsibKo npuxamsbie (6e3

=M 3/1eKmpuyYyecKko20 KOHMakma) K mesy HO80POXO0eHH020 8 obnacmu npoekyul
OCHOBHbIX 8HYMPEHHUX Op2aHo8 (Mo32a, cepduya, nmeyeHu u 4p.), no3eosiAroM 3anu-
camb «uHOueudyanbHbIlU nopmpem» e3aumodelicmeusi 6HYymMpPeHHUX Op2aHO8 HO8O-
po)x0eHHO20 op2aHu3Ma.

JT0 0COBEHHO BaXHO cAenaTb B Nepuoj CTaHOBIEHNS opraHnama (0CObeHHO B TeYeHue nep-
BOW Hefenwu). Takon «obLieopraHM3MEHHbIN (YHKLMOHAMNbHLIM nacnoptT» pebeHka MoxeT
cTaTb (pyHAAMEHTanbHOW OCHOBOW AN NOAAepXaHMs ero 340poBbs B byayLuem.

PaguotennoBupenue. OnucaHHoe Bbille pagvoTensioBoe KapTMpoBaHMe B AELMMETPOBOM
AMana3oHe BOJTH NO3BOSISIET C MOMOLLbI KOHTAKTHBIX @aHTEHH 3arnsiHyTb 4OCTATO4HO ryboko B
OpraHu3M, HO TOMbKO B OTAENbHbIX TOYKax. Ecnu nonbiTatbCcs YyBUAETH TakoW pagnoTenioBon
nensax 6€3 KOHTAKTHbIX aHTEHH, M3 OTKPbLITOrO NPOCTPAHCTBa, HanpUMeEpP, UCMNOMNb3ys CKaHu-
pytoliee 3epkano (kak B MH(PaKpacHOM TENNOBMAEHMM), TO MUHUMAmNbHbLIA pa3mep pasnu-
yaemblx geTanen HeNpUeMneMO YBENUYMTCS: NOYTU B AeCATb pa3 — 4O AECATKa CaHTUMET-
POB — MopsiaKa ANWHbI BOMHbI B OTKPLITOM NpocTpaHcTBe. Kakoe yx TyT kapTupoBaHue... Ho
nopobHoe BGeckoHTaKTHOE («KBa3WONTUMYECKOE») pagnoBMAEHNE BNOSTHE OCYLWECTBUMO Ha 60-
nee KOPOTKMX BOJMTHAX: CAHTUMETPOBbIX, MUMNIMMETPOBbIX U KOPOYE.

Takoe kopomkoegoJsiIHogoe paduomensiogoe ceeyeHue «8UGHO» 4Yepe3 0dexdy u
eonockl. lpu amomM ¢ docmamoyHO xopowuM (nopsidka caHmMumMempa)
npocmpaHcmeeHHbIM pa3peuweHuem demanel netizaxa.

B Gonee KOpOTKOBONMHOBOM [Mana3oHe TEnnoBoe
cBeYyeHMe TKaHeil opraHuamMa B ThICSYM pa3 spue,
YeM B [AeLMMeTpoBOM [uanasoHe. [paBpa, 97O
N3nyyeHne BbIXOAUT C MEHbLLEN rny6uHbI U noTomy
HeceT UH(OPMALMIO NULLL O KOXHBIX MOKPOBaX.

B paspaboTke cuctembl paguoBMAEHWUS Ha [ABYX
ANvHax BOMH (3 cM M 8 MM) ¥ npoBedeHUM
nccnegoBaHWiA  Bedylyl ponb cbirpan Mnbgap
BanueB. OH cam cmacTepun mexaHW4eckyl nog-
BECKy ANA CKaHMPOBaHWUA [OCTATOYHO TSHKENoro
anioMUHWMEBOr0 ANMMNTUYECKOrO 3epkana guamert-
pom 50 cm. C noMOLLblO YyNpaBnsieMoro KOMNbOTEPOM 3/1EKTPOMEXaHUYECKOro NpuBoga oHa
Nno3BonsAna KayaTb 3epkano BOKPYr ropu3oHTanbHON W BepTUKaNbHOM ocen. [Npu aToM aanb-
Hee hokamnbHOe NATHO, PAacnoNOXEHHOE Ha paccTosHUKM 60 cM OT 3epkana, CkaHWpoBano no
NnoBepxHOCTK Tena, a B bnmxHem (20 cm oT 3epkana) hokyce pacnonarancs pynopHbin BXoq
pPagnoMeTpoB.

ATy [OCTaTOMHO CIIOXHYK YCTAHOBKY (MeXaHWKy, 9IeKTPOHUKY, LudpoBON UHTepdenc ans
cbopa AaHHbIX 1 hopMupoBaHKsa n3obpaxeHunin) Bannes caenan npaktuyeckn cam. bonee To-
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ro, OH pa3pabotan CBO, 04eHb yA0BOHY0 Bepcuio nporpammHoro obecneyenmns ans obpabot-
KU OUHamu4eckux nsobpaxeHun. Ml aTo — Havas ¢ Hyns: nocnyLwas «IMkOe3» rnaBHOro «0b-
pabotunka» nsobpaxenun A. TapatopuHa. Takas yHMBEpPCASIbHOCTb B COMEeTaHUu ¢ AobpoT-
HOCTbIO B Kaxgon obnactu — Bce bonee peako BCTpevaLwmnincs cendac eHOMEH.

[MybuHa 30HAMPOBAHWS COCTaBnsAna okono 3 MM (4ns AnuHbl BonHbl 3 cMm) u 0,5 mm (ans
AJIMHBI BOSTHBI 8 MM). YCTaHOBKa nossonsana Habnwogatb, KOHTpacTMpoBaTb W aHanu3npoBaThb
(DYHKLMOHAnNbHbIE peakunu, Hanpumep Topca noj OAexAoun, Ha pasnuyHble Usnonornyecku
3HauMMble CTUMYIIbI: NpUEM MUK, PUSUYECKYIO HarpysKy, U3MEeHEHWUs OblXaHus (3afepxka,
TMNEPBEHTUNALMA 1 [p.), BbINWBAHWE CTakaHa XOM04HOW UNu ropsyeit Boabl (4TOObI OLEHUTD,
HaCKOJbKO U Yepes3 Kakoe BpemMs U3MEHEHWs TeMnepaTtypbl XKenyaka «npoekTUPYITCS» Ha Co-
OTBETCTBYIOLUME 30HBI KOXMW), (hapmakonornyeckue Tectbl, Kypenue n ap. ObbIYHO CHUMANoCh
HECKOJbKO 1eCATKOB KaJpoB.

MNocne npuema Tabnetkn HUTpornMuepmHa vepes 1,5-2 MuHyTbl Habnoganock rnybokoe na-
[EHNE pPaaMosipKoCTM B 0BnacTu npoekuun cepaua CBA3aHHOe C nepepacnpeneneHnemM Kpo-
BOTOKa B KOXHbIX MOKpOBax. B HOpme BOCCTAHOBMEHWE MOCNE TAKOro TecTa 3aHWMarno He-
ckonbko MuHYT. lNocnenoBaTenbHOCTL KagpoB, OMMUCbIBaOWas mpouecc (uanonornyeckon
peakLmMu Ha Kaxabl TecT, C NOMOLLbI (DaKTOPHOro aHanuaa npeobpasoBbiBanach B COOTBET-
CTBYIOLMA «YHKLMOHANbHLIN 06pa3y. OH xapakTepusyeT BHYTPEHHIOW CBA3HOCTb peakuuu
(nogpobHo 06 aTom Ha cTp. 22). I3MeHeHne Takoro «MHAMBKUAYanbHOro obpasax», Hanpumep,
Aaxe nocrne npuema 06bIYHOW MWLM, MOXET BbISBUTH (MPUYEM KONMMYECTBEHHO: U3MEPUTH)
PaHHIOK CTaAuMio NaToNOrnu.

Mpu gnarHocTuke yHKLMOHANLHOW CBA3HOCTM BHYTPEHHUX OpPraHoB B Mpouecce peakuuu Ha
T€ WU UHble PM3NONOrMYeckne CTUMYIbl paanoBUAEHNE UMEET SBHOE NPEenMyLLEeCTBO nepea
WH(paKpacHbIM TennosugeHnem. M B Tom 1 B Apyrom cryvyae vHGopMaums nonyvyaercs ye-
pe3 NpoeKTUpOBaHME BHYTPEHHUX OPraHOB Ha KOXY (30HbI 3axapbuHa-leda). Ho Heobxoau-
MOe AN18 MH(paKpacHoro HabaeHNs CHATUE OAeXabl «BO3MYLLAET» 3TOT MPOLECcC: BO3HU-
KaloLWwmWn npu aTOM nepenag TemnepaTyp cam SBASETCA CYLeCTBEHHbIM (MpUYeM NPUHLUNK-
anbHO APYrMM N0 OTHOLIEHMIO K FaBHOMY CTUMYITY) TEPMOPErynsunMOHHbIM BO3AENCTBUEM.

Wnbpap Banves Bmecte ¢ Pamunem MycuHbIM M3MepUnn 4yBCTBUTESIBHOCTL KOXU YeSloBeka K
pPagMoun3nNyyeHnssM CaHTUMETPOBOrO U MUNSIMMETPOBOrO AnanasoHa. [pu 3ToM OHM obHapy-
KWK, YTO KOXHBIN KPOBOTOK pearvpyeT Ha Takue WU3My4yeHus, HaumHas CO CTOSIb Masion WH-
TEHCMBHOCTM, KaK COTHW MUKpPOBATT Ha 1 CM . Tako MHTEHCMBHOCTW pagMoTENSIOBOE U3nyYe-
HUE KOXHbIX MOKPOBOB [OCTUraeT Ha rpaHuue MUIIUMETPOBOrO U CyOMUNNUMETPOBOrO Auna-
NnasoHOB (ceivac aTo — BYpHO pa3BMBaOLLMIACS AMaNasoH TeparepLesbiX BOSH).

E Tak 4mo ¢popmanbHO cybmunnuMemposoe mensoeoe U3Jy4eHUe KOXHbIX
1 nokpoeoe, Hapsly € UHGbpaKpacHbIM MEMN08bIM U3J/lyYeHUEM, Moxem 6bimb
omHeceHO K 6uomnosiiM, Komopblie HaM 3aKa3aju npogheccuoHasbHO «8bl8eCMU Ha
yucmyto 8o0y». BeOb e20 uHmMeHcueHOCMb npesbiwiaem YyyecmeumesbHOCMb KOXU,
mak Yymo moxxem 6bimb «3aMe4yeHa» Koxel (Hanpumep, pyku) Opy2020 Yesoeeka.

AKyCTVI‘-IeCKoe TenynoBoe usny4vyeHue

E Temnepamypy eHympeHHUX Op2aHO8 MOXHO He MOJIbKO «eudemby, 6na2odaps
3/1eKMPOMacHUMHOMY C8E€YEHUI0 MKaHel, HO U «C/blWamb» MO UX Mens08omy
akycmu4yeckomy wymy.

Uem Bbille TemnepaTypa, TEM IpOMYE TakoM LWyM. TO 0COBEHHO MHTEPECHO B YNbTPa3ByKo-
BOM Anana3oHe 4acToT OoKosio 1-2 merarepl, rae, ¢ O4HON CTOPOHbI, TKaHW OpraHM3ma JocTa-
TOYHO NPO3payHbl (B 9TOM AManasoHe 0ObIYHO MCMOMNb3YHT aKTUBHbLIE YNbTPa3BYKOBbIE CKa-
Hepbl AN AWArHOCTUKM HapyLEHUA MOPdO NIOFUYECKOM CTPYKTYPbl «MSITKUX» TKaHew), ¢ apy-
roii CTOPOHLI, OnpeaenstoLlas NpoCTPaHCTBEHHOE paspeLleHne (pasnuyeHne aetanen Temne-
paTypHOro penbeda) AfiMHa akyCTMYeCKON BOMHbI MeHbLUE MUMIIMMETpA.

OcHoBHast 3acriyra B co3gaHumn 3KCNepuMeHTasnbHOW YCTaHOBKW A4 TaKoro akyCtu4ecKkoro Te-
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NNOBOro NpOCRyLIMBAHUSA TKaHel npuHaanexut B./. MaceyHuky, KOTOPOro Mbl Npurnacunm B
Hally KOMaHZy BHayane Ha ponb rnaBHoro 6uoduanka. Ho oH okasancs n «npocTo» XOPOLINUM
(UM3MKOM, YTO He YacTo GblBaeT: kak NpaBumo, NPU paclMpeHnn Kpyra MHTEPECOB YMeHblua-
eTcs npodeccuoHanuam. laceyHuk co3aan OAWH M3 nepBbix akycToTepmomMeTpos. Mpubop
paGoTan B nonoce 4acToT OKOJI0 2 Merarepl U obnagan AoCTaTOuHO NpUBReKaTeNbHbIMU AlS
NacCUBHON MEAWLIMHCKON AMArHOCTUKM napameTpamu: rnyGuHa 30HAMpOBaHMSA (Mpuema aky-
CTOTENMOBOrO LyMa) COCTaBMsAna okono 2,5 CM; YyBCTBUTENbHOCTb K U3MEHEHUSIM TeMnepa-
TYpbl TKAHEN — HECKONIbKO AECATLIX rpadyca; NPOCTPaHCTBEHHOE paspeLleHne — OKOMo 5 Mm
(CYLLECTBEHHO NyyLUe, YeM Y PaaMoTEPMOMETPUMN B AELIMMETPOBOM Mana3oHe BOMH).

70T Npubop No3BONAET U3MEepPUTL TeMNepaTypy Noboro BHyTPEHHEro opraHa (OUEeHUTb, Kak
OH «cebs YyBCTBYET») UNU CTPYKTYPHOrO HoBOOOpa3oBaHusa B rnybuHe opraHusma, Hanpumep
0BHapYXXeHHOro € NMOMOLLbI0 YNbTPa3ByKoBOro ckaHepa. OH oCTpo HeobxoauM B OHKOMOruu
AN KOHTPOMSA Mmpouecca pa3pyLUeHNst OMyxosin C NOMOLLbI0 CPOKYCUPOBAHHOIO Ha HEe MUK-
POBOJSIHOBOrO M3nyyeHus (runeptepmus). Ycnex Takoro fieYeHus «KpuTUYecKku» 3aBUCUT OT
TOYHOCTU M3MEpEeHNUs TemnepaTypbl TKaHen B rnybuHe Tena: Ans paspylleHus Onyxonu oHa
AOMKHA NoAAepXnBaThCs Ha YpOBHe rybutenbHblix Ansa Hee 42 °C ¢ TOYHOCTBIO HE MEHEE YeM
0,5 °C. lNoBbllweHne TemnepaTypbl BbilE 3TOr0 YPOBHSA HA4YMHAET «ybuBaTb» W OKpyxatwLyue
HOpMarnbHble TKaHW, a HeJoHarpeB OCTaBMAeT crefbl onyxonu (meTacTtasbl). AKycToTepMo-
MeTpus Takxe no3sonseT Habnwgatb 3a peakunen BHYTPEHHUX OPraHoB Ha TO UMW MHOe ne-
yeHue (apmakonornyeckoe unu uanoTepaneBTUYECKOE), C TeM YTOBLI ero MHAUBMAYaNU3un-
poBaTb ¥ ONTUMU3NPOBATBL AN KaXaoro 60LHOro.

KoHeyHO, Mbl C camoro Havyana NoHUMManu, 4YTo akyCTOTENNOBOE M3MyyeHne, KoTopoe Haubo-
nee MHGOPMaTUBHO B MerarepLeBoM Anana3oHe BOMH, HE UMEET HUKAKOrO OTHOLIEHUS K UH-
TpUrytowmm obLecTBeHHOCTb «brononsmy». Beab MHTEHCMBHOCTL TAKOro TENOBOTO WyMa, Aa
elle B yNbTpasByKOBOM AMana3oHe HUYTOXHO mana, uytobbl apyron yenosek (6e3 npubopos)
MOr 3TO NOYYBCTBOBATb. TaK YTO NAcCMBHOE «NPOCNyLIMBaHMEy TeMNepaTypHbIX NOnen opra-
HM3MA MMENO YMCTO HayYHbIA «MPU3EMIEHHbIAY MEAULMHCKUA CMbICI: KaK «OKHO», MO3BO-
nawLlee 3arnsHyTb B rnybb Tena.

YTO MOXHO yBugeTb

HekoTopble 3KCTpaceHChl, C UX CMOB, BUAENM «aypy» 4Yenoseka, LIBET KOTOPOW XapakTepuso-
Ball 300POBbE NalLMeHTa: PO30BbIN LIBET aypbl FOBOPUN O XOPOLLIEM 3[00POBbE CUHUN, duone-
TOBbI — 0 GonesHu. Ha Takylo CyGbekTMBHYIO OLIEHKY SIBHO HaKnafblBasriocb MCUXO3MOLIMO-
HarnbHOe BOCMpUATUE MaLUeHTa dKcTpaceHcOM. MeHs, Kak UX OMMOHEHTa, SKCTPACEHChI, Kak
npasuno, Buaenu B puonetTosom LBeTe... LIBeT aypbl HE UMEeT OTHOLIEHNS K u3nke. ITO K3
obnacT ncuxodm3nONoOrMM CEHCOPHOTO BOCMPUATUS, KOTOPOE YHMKANbHO OpraHu30BaHoO Y
yenoseka. CornacHo nporpaMme Hawux paboT, Mbl AOIXHbI ObINM BCE «Si BUXY» NpoaHarnu-
3MpOBaThb C TOYKM 3pEHUS PU3MKM U SKCNIEPUMEHTANbHO NPOBEPUTL. B B1UAMMOM cBeTe (ONTy-
Ke), UCXOAS U3 CYLLEeCTBYIOLWMUX Hay4HbIX NMPEACTaBNEHUA, MOrMO GbiTb [ABa TWMA CUrHarmoB:
cob6CTBEHHOE CBEYEHME TKAHEN OpraHM3Ma GUOXMMUYECKON NPUPOAbl U OTPaXEHHbIN UK pac-
CESIHHbIN BHELIHWI CBET, B KOTOPOM XWUBET YENI0BEK W AJs BOCTIPUSTUS KOTOPOro, COGCTBEHHO,
W NpefHasHayeHbl rnasa.

XemunomuHecueHUUs. 3a coOCTBEHHOE CBEYEHME TKaHel B3ancs OauH U3 U3Texos, ¢ KO-
TopbiMK 5 cTapToBan, AHapen Jlebenes. Kak npuHATO B Hayke, Mbl Ha4anu ¢ NPUBA3KK K TOMY,
4TO YyXXe M3BECTHO Ha 3Ty TeMy. A 13BEeCTHO ObIno cBepxcnaboe cBEYEHNE KOXHbIX NOKPOBOB
— XEMUTIOMUHECUEHUUS, — BbI3blBAaEMOE NEePEKNCHbIM OKWUCIIeHMeM NMnuaoB (kmpos). MH-
TEHCUBHOCTb TaKOTO CBEYEHWSI OYEHb Mana: cumTaHble OTOHbI B cekyHay. OaHako u rnas
MOXeT pas3nuuyaTb oTAenbHble OTOHbI TOMbKO MOCME OYeHb OONroi aganTauuu B MOMHOMN
TemMHoTe. Ha oCHOBe yHMKanbHOW amepuKaHCKOWM kamepbl, No3BonsBLel Habnogatb onTuye-
CKkme n3obpaxeHns B pexume cyeTa oTAenbHbIX oTOHOB, JlebeaeB cobpan akcnepumeH-
TanbHY0 YCTAHOBKY, MOCTPOMST TEMHYIO KOMHATY, Tak YTO MOXHO 6bino Habntogatb cBepxcna-
6oe onTU4eckoe CBEYEHME KOXM B XenTo-3eNeHoM AuanasoHe. YTobbl pasobpartbcs B ero
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NpUpoAe 1 3aBUCMMOCTU OT (PM3MOSIOTMYECKOro CcTaTyca opraHusma, 6ui10 HeobXxoaumo rny-
Bokoe noHMmaHwne Buodusmnku 1 GuoxnuMuK xusbix TkaHen. N B atom JlebeaeBy oyeHb nomor-
na onbITHBIN Bron3nk ¢ kagheapsbl xmebix cuctem MOTU J1.I. Kopexesa.

XeMUIIOMUHECLIEHLMSI XapaKTepu3yeT aHTUOKCUAAHTHbIA CTATYC KOXU. AHTMOKCUAAHTbI Npe-
[OXPaHSIOT KOXY OT CTapeHusi, CNocoBCTBYIOT 3aneunBaHnio gedektos. Mpn aTOM UHTEHCUB-
HOCTb CBEYEHMS YBENWYMBAETCS, KOrda CHIKAeTCs YPOBEHb aHTUOKCUAAHTOB. JTO NMPOUCXO-
AWT, Hanpumep, nog AencTenMeM ynbTpaduoneTa nocne Aonroro npebbiBaHUs Ha ConHuUe, Npu
BO3ENCTBUM Ha KOXY AbMa NpW KypeHun u ap. Mo 3Toi NpuymHe XeMUNOMUHECLIEHLIMIO UC-
NONb3Y0T ANs OLEeHKN 3(PHEKTUBHOCTM COMHLIE3ALLUMTHBIX KPEMOB, NoAGOpa CTUMYNUPYHOLLEil
HapaboTKy aHTUOKCUAAHTOB 03bl BUTaMuHa C u ap.

Nebenes NpoBeEJ1 CEpbe3HOE HAYy4YHOE UCCIieJ0BaHNE 3TOro CBE4YEHUA KOXN, pa306panc9| c ero
MEXaHU3MOM W 3alluTun gucceptauuno Ha 3Ty TEMY. B yacTtHOCTW, GbINO YCTaHOBJIEHO, YTO
WHTEHCUBHOCTb XeMUINMIOMUHECLEHLNUN YMEHbLUAETCA C POCTOM TemMnepaTtypbl U BNaXHOCTH
KOXKW. ATK napameTpbl O4€Hb 3aBUCAT OT NCUXO3IMOLMOHAJIbHOro COCTOAHUA OpraHn3ma, 4To
MOXeT BbITb Hanbonee ecTeCTBEHHbIM 0OBACHEHMEM AOBOBHO 3K30TUYECKUX OKCMEepUMeEHTOB
(I'IpOBOD,VIMbIX [0 Cux I'IOp) no BAMAHMIO MegntTaunn Ha MHTEHCUBHOCTb XEMUTIOMUHECLIEHLIUN.
JTO NbITAOTCS UCNONb30BaTh A5 06 bACHEHWS! BUAEHWS LLBETHOW aypebl. OpHako npocCThbie ap-
r'YMEHTbl OonpoBeprarT TakKyldo BO3MOXHOCTb: B TEMHOTE Heobxoaumon ans HabnwogeHus xe-
MUNOMUHECL EHLIMU, LLBETHOE 3pEHNE HE pa60TaeT, a Ha CBeTy, rge aypy, Kak npasuno, CMOT-
pAT, OHa HE MOXET ObITb pasnnynma u3-3a npeaersibHo Masnon MHTEHCMBHOCTM MO CpaBHEHUIO
C d)OHOBbIM cBevyeHunem.

Bl Ocmaemcsi mosnbko ﬂCUXOd)U3UO.I108U‘-IeCKUl7 eapuaHm 06BbsICHEHUSI: JKCMpaceHc
= cy61>ekmueHo «OKpawueaem» ceoe erfne4yamsjieHUe o0 nmMnauyueHme He umes
peasibHO20 (#)U3U‘-IeCK020 CUcHana.

OnTuyeckoe cnekTpanbHOe KapTUpoBaHMe. A 4YTO Xe Npu eCTeCTBEHHOM OcBeLleHn? Ha
nepBbIl B3rNag, peyb 34ech naet yxe Bpoae bbl He 0 NacCMBHOM, a 06 aKTMBHOM 30HAMPOBaA-
HUW. Ho peanbHO €CTECTBEHHOW cpefon obuTaHus ans Yenoseka sBnseTca «b6enbin CBeTY, a
He TEMHoOTA.

OCHOBHble TKaHW OpraHuM3ama mano norfoLwakT CBET, HO OYEHb CUMBbHO ero paccenBarT (Kak
mMaToBOe CTekno). Ecnu HanpaBuTb ny4 6enoro ceBeta Ha KOXy, TO M3-3@ MHOrOKpaTHO Me-
HSIOLLEro HanpaBneHue nyya paccesiHus yxe Y4To-HUbyab Yepe3 1 MM CBeT «3abbiBaeTy, C Ka-
KOW CTOPOHbI OH NpuLLES, U NOTOMY OKOJSI0 MOMOBWHbLI €r0 UHTEHCUBHOCTK paccemBaeTcs 06-
paTHO: BO3BpaLlaeTcs Hasad B Buae AN dY3HOro CBEYEHUS.

OCHOBHOW KpacuTenb B TKaHAX — KPOBb, KOTopas nornoLiaeT Bce 6onee KOPOTKMe, YeM Kpac-
Hble, CBETOBbIE BOMHbI.

=@ Bom noyemy npu ecmecmeeHHOM 6efloM oceeweHUU Ueem KOXHbIX MOKPOE8O0e

M onpedensiemcs ueemoM Kpoeu. Amo OCHO8HOU uysem XusHu. B npuHyune, no
yeemy KOXHbIX MOKPOB0O8 MOXHO MPOCMbIM 2/1a30M onpedesums cocmosiHue 300po-
8bs1 Yesi08eKa, Ymo Xopowo ymenu desamb «cmapbie 006pblie» epayu eek u bosiee Ha-
3ad, KOMNeHcupysi omcymcmeue coepeMeHHOU annapamypabl.

Ho, kpome camoro LiBeTa, MHPOPMALMIO O XNU3HN TKaHE! U KPOBU B HUX HECET ero BpeMeHHas
AMHamuKa. OTO Nynbcauus U nepepacnpeneneHus LBeTa, nepeaatolime «CTyk» — yHKLNO-
HaNbHYI0 AMHAMUKY XWU3HW. AMNANTYOa Tako W3MEHUYMBOCTY OYeHb Marna (MeHblue NpoueH-
Ta), YTOObI ObITb 3aMEYEHHOW HEBOOPYXEHHBIM N1a30M, HO COBPEMEHHbIE NPUBOPLI NO3BONS-
0T U3MEpSATb €e «C 3anacom».

EcTecTBeHHOEe OCBeLlUEHMe Yepe3 JO0CTaTOYHO Mpo3payHbie Guonornyeckne TkaHm (0cobeHHO
yepes MArkMe TKaHu, 3aKpbiBawLLe OTBEPCTUS B Yepene, HO M MPsSIMO Yepe3 KOCTb) «3acBe-
yMBaET» MO3r U paccemBaeTcsl 00paTHO. Bbixoaswmin obpaTHO cBeT NMpoMOAynMpoBaH u-
3M0NOrMYECKOi XU3HbIO TKaHeil: U3MEHSIOTCA ero CrnekTpanbHbliA CocTaB, NosBNSEeTCA Bpe-
MEHHas IMHamMuKa 1 nepepacnpeeneHme B NpoCTPaHCTBe.
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=g PakmuyecKu npu ecmecmeeHHOM oceeuw,eHuu e6u3u nosepxHocmu 20s5108bl (U
=d mena) «deMoHCcmpupyromcsi» ysemubie (husibMbl 0 (hU3UOSI02UYECKOU KU3HU 8
a2nybuHe op2aHu3Ma, 8 MOM Yucrie Kope 20/108H020 MO32a.

N MHTEHCMBHOCTb CBETA Ha BbIXOAE AOBOSIbHO BenMKa. BOT TONbKO BUAETb 3TH (bI/IJ'IbeI He-
BOOPYXEHHbIM INa3oM HaM He JaHO: 3peHNE npu BCEW CBOEN YHUKaNbHOCTKU, HE MOXET passiu-
4yaTb OTHOCUTENbHO HEBONbLUNE U3MEHEHUS KaK MHTEHCUBHOCTI CBETOBOrO NOTOKA, TaK U LBe-
Ta.

Ecnu nocmotpeTb Ha obpaTHO paccenBaeMoe TKaHSMMU U3NyYeHWEe C MOMOLLBI ONTUYECKMX
npnbopoB, TO B HEM CMeLUaHO TPU LBeTa: apTepuanbHO KpOBU (HACbILLEHHOW KMCIIOPOLOM),
BEHO3HOW (OTAaBLUEW KACOPOA TKaHsAM), a Takke LBeT y4YacTBYHLero B Lukne buoxmmumye-
CKOW 3HEpreTuKM TkaHen (MeTabonuama) nurMeHTa (LMTOXpoma aas).

Bl /x MoxHO pa3denumb e cnekmpe u makum obpa3om HabnwOamb U3MEHeHue 80
=8 gpeMeHU U nepepacnpedesieHUe 68 NpPocmMpaHcmee Kak obuje2o Kosuyecmea
Kpoeu, ee OKcu2eHayuu, mak u memna memabonu3ma. dmu u3MeHeHUs1 Hecym uHgop-
Mayuro (e peasbHOM 8peMeHU) 0 OUHaMUuKe Kpoe8oCHabxeHus1 u MemabosiusamMa mkaHel
op2aHu3ma.

3arnsHyTb B OpraHn3M Yepes 3aTo ONTUYECKOE «OKHO» YAanocb AOBOMbHO BbICTPO Nog pykKo-
BOACTBOM Mpulleawero kK Ham nocne acnupantypol B ®VIAHe (Pusnueckuin nHctutyt AH
CCCP) 1 notomy yxe HakonueLLero onblT akcnepumeHtatopa KOpus lMNonskosa.

B onTtuyeckoii rpynne npakTuyecku Bce Obino pa3paboTaHo U caenaHo CBOMMM pykamu. [Ans
TOro YT00bl N30EXaTb HEKOHTPONMPYEMOrO BNMUSIHUS €CTECTBEHHOIO CBETa, OCBellatllee 13-
nyYyeHne NOABOAWNOCH YEepe3 CBETOBOMOKOHHbIA Kabemnb, KOTOPbIA MPUKPENMAANCS PAAOM C
NOBEPXHOCTbIO Uccreayemoi obnactu. lMpu 3TOM M3NyYyeHUE MOMEHTanbHO pacnpocTpaHs-
nocb 1 Brny6b, 1 B CTOPOHbI (OXBaTbiBasi 1 06MacTb MHTEPECca) OT «TOYKM MPUXMUMay» CBETOBE-
ayliero kabens kak Obl «MOAXuUrasi» CBEYEHWe TKaHel M3HYTpU. Bbixoasiiee Hapyxy pacce-
SHHOE U3Iy4YeHWe Takxe perncTpMpoBanoch ¢ NOMOLLbH CBETOBOOB.

Takyto cuctemy [NonsikoB npucnocobun Ans KapTUPOBaHWSA KOPbl FOSIOBHOTO MO3ra: ocBe-
LwatLe CBETOBOAbI MPUXUMaNUCh K BUC- @ Hecyllee MHGOPMaLNI0 pacCesHHOe U3nyYeHne
PErMCTPMPOBANoCh C NOMOLLbI CBETOBOSIOKOHHbIX 30HA0B, NPMXKMMaEMbIX K MOBEPXHOCTM ro-
NOBbI B TOYKax MHTepeca. [1py MHOroKpaTHOM pacCesiHUM CBET PacnpoCTpaHAeTCcs npakTuye-
CKM OMHAKOBO BO BCE CTOPOHBLI, Kak npu auddysun. Mpn atom pasmep obnactu, ¢ KOTOPOu
cobupaeTcs CBeT B NPMEMHBIN 30HA, MPUMEPHO paBeH rnybuHe Cos OT NOBEPXHOCTU. YUNTbI-
Basl, YTO Kopa rofloBHOrO MO3ra pacnonoxeHa Ha rinybuHe okono 1 cM, Takum o6pasom MOXHO
pasnuyaTb CUrHambl OT Y4acTKOB KOPbl, PAa3HECEHHbIX Ha CaHTUMeTp u bonblue. MogobHoOro
NPOCTPAHCTBEHHOIO paspelleHuns, Kak npaBuno, JOCTaTOYHO ANS uccnegoBaHus Haubonee
WHTEPECHBIX CEHCOPHbIX 0b6nacTen Kopbl.

LiBeToBuaeHue. B ganbHenwem k paboTe B ONTMYECKOM AuanasoHe nopaknwouuncs Mnbpap
Barnues, KOTOpbIN cAenan ycTaHOBKY ANs AUMHAMUYECKOro «LBeToBUAeHUs». OH npucnocobun
BUAEOKaMepY C LUdpOBLIM UHTEPdENCOM ANS HAOMIOAEHMS KOXHBIX MOKPOBOB B PACCESAHHOM
MU CBETE.

OcselueHne ocyuiecTnanock nmbo obbliy-
HOW namnoi c pednekTopoMm, nmbo ¢
MOMOLLbIO CBETOBOJIOKOHHOTO CBETOBOAA,
npwkumaemoro nmbo psagom € uccne-
pyemon obnactblo, Nubo ¢ NpoTMBONONO-
)XHOW CTOPOHBI, HanpMmep Npu KapTMpoBa-
HUM  KUCTEN pPYK, MOMOYHOW Xenesbl,
MbIlL,. B Kaxabll MOMEHT BPEMEHM peru-
CTpPMpOBAnochL Mo Tpu kagpa: NO OAHOMY
Ha OOHY M3 TPex ANWH BOMH ONTUYECKOro
BO36YXaeHWs (Ans pasgeneHns ynoMsHyTbIX Bbllle BKNagoB apTepuanbHOM N BEHO3HON Kpo-
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BU, a Takke Metabonuama). C uHTepBanom B 1-3 CeKyHAbl 3anucbiBanocb A0 COTHU TaKux
TpexuBeTHbIX Kaapos. lNocne uudposoi 0bpaboTkn nonyvanocb Tpu unbMa, xapakrepu-
3ylowwue NpoOCTPaHCTBEHHO-BPEMEHHYI0 AMHAMMUKY KPOBEHAMOMHEHUS, OKCUreHauun u meTta-
6onuama TkaHen. Mbl HasBanu 310T Npubop LBeToBU3OPOM. (Ha oTorpacmm Bel BUANTE, Kak
NPOUCXOAMUT KapTUPOBaHME KOXHbIX MOKPOBOB Nnua.)

LiBeToBM30op no3sonsan Habnwogatb
kak KapTWHbl Kapguonynbcauun B
TKaHsX, Tak u 6onee meaneHHble (C
nepuogom okono 10 cek n 40 cek)
nepepacnpeaeneHnst KpoBOHamnon-
HEHWs1 («Ba3OMOLMWY»), XapakTepu-
3yowme paboTy ynpaBnswoLWmMX ToO-
HYyCOM COCYZOB CUMMATUYEeCKOW W
napacumnaT4eckon HEepBHOW CUC-
Tembl. onyyaemble guHamuyeckue
KapTUHKW KPOBOHAMONHEHUS, Han-
puUMep, KUCTEN pyK ObINM NOXOXN Ha

Te, KOoTopble Mbl Buaenun C Mnomo-
Puc.19.d:yuuuuouanhuoeHnufpanuponauueurry'xonnd Wbk VIHd)paKpaCHOFO [MHaMu4ec-
MONOYHOR Menesbl ¢ MOMONLI0 UBETOBU30OPA HA PAHHEW CTaAMKH

KOro tennosugeHusa (0Tpa>i<a+ou4v|e

paua, enea ]JBSIIH‘IHMOI-I Ha MaMMOrpaMmMe

AVHaMWKy KpoBoTOKa). Ho B gonon-
HEHWe K nepepacnpeaeneHnto KpoBM Npu 3TOM MOXHO Obino HabnoaaTh 3a ee OKCUreHauuen
N MeTabonnamom.

[puMeHeHne LBETOBU30pa MO3BONSAET CneauTb 3a (PYHKLUMOHANbHLIM COCTOSIHUEM (Kanui-
NAPHLIM KPOBOCHaBXeHWEM) KOXM, HanpuMmep B KocMeTonork. Beap 3ato akTuyeckn uudgpo-
Basl BMAeoKkamepa C NepCoHanbHbIM KOMMbIOTEPOM, KOTOpas MOXET OblTb UCMOMb30BaHa U B
AomallHux ycnosusx. OcobeHHO NepcnekTMBHO UCMOMb30BaHWE LBETOBUAEHUS ANS paHHen
AMAarHoCTUKWN paka MOMoYHOW xenesbl. Beab pak yxe Ha paHHei CTagun usmMeHsieT yHKUMo-
HanbHbIN CTaTyC OKPYXatLMX KPOBEHOCHbLIX COCYya0B. B 6opbbe 3a npuToK KpOBK ONyXO0fb re-
HepupyeT OKWUCb a30Ta, KoTopas npedesibHo paclumpseT bnuxanwme KpOBEHOCHbIE cocyabl U
Npu 3TOM MPaKTUYeCKU OTKMIoYaeT ynpasreHne UMU CO CTOPOHbI Nepudepuyeckon HepPBHOM
cucTembl. Tak 4To BCe Nynbcauuu CocyaoB nodaBnsaTcs. Kpome Toro, BOKpyr onyxonu cylie-
CTBEHHO NafaeT OKCUreHauust TKaHW, TaK Kak AN nogaepXaHus CBOEro MHTEHCUBHOTO MeTa-
Bonunsma oHa aKkTMBHO «OTcacbiBaeT» U3 HWUX kucnopof. B pesynbtate AMHamuyeckas kapTuHa
KPOBOHAMOIHEHNS TKAHEN OKOMO Ha4yanbHOro ovara paka kak cnoHtaHHas (bes Bo3fgencTsus),
Tak ¥ O0COOEHHO MpW BO34ENCTBUWM MOAOOPAHHBLIX (DU3NMOMNOTNYECKUX CTUMYNOB pajuKanbHO
OTIIMYaETCA OT TOMW, KOTOPas XapakTepHa Ans HOpMarnbHbIX TKaHen. [103ToMy OHa YeTKO Mpo-
cmatpusaetcs (cM. puc. 19).

Pasmep (hyHKLMOHANBHO KOHTpACcTHOM 06nacTu 06bl4HO HaMHOro Honblue, YeM pasmep camomn
onyxonu. 3TOT pa3mep onpeaensieTca u3nonorMiyeckon arpecCBHOCTbIO ovara, Hanpumep
WHTEHCMBHOCTbLIO reHepaLun okcuaa a3ota, TEMMOM YTUNMU3aLMM KUCTIOPOAa M3 OKPYXatoLLMX
TKaHeN.

YTto BaxHO, B OTNMYME OT OOLIYHOrO MOPONOrMYECcKoro (aHaTOMUYECKOr0) KOHTpacTUpoBa-
HUS OMYyXONW NO NSIOTHOCTW TKaHW (Hanpumep, B MaMmmorpadum), yHKLUUOHANBHO OMNyXoslb
MOXeT OblTb BbISIBfiEHa N0 LienoMy psgy HesaBMCUMbIX NMpU3HakoB. Hanpumep, kak obnacto, B
KOTOPOM HET (yMeHbLUeHa amnanTyga) nynbcauuin KpOBOHAMNOMHEHUS (Ba3OMOLMIA) UMK B KO-
TOPOW NOBLILIEHO KPOBOHAMOMHEHWE W CHUXEHA OKCcureHauus (cobpanacb BeHO3HAsi KPOBb).
Mnn ¢ nomoLLblo Takoro NpocToro CTMMmyna: AOCTaTOYHO 3afepXaTb AblxaHue (0cobeHHOo no-
cfe BblgoXa) — U COCYAbl B HOPMarbHbIX TKaHAX MO KOMaHAe CUMMaTUYeCKOW HEPBHOW CUCTe-
Mbl CNa3MUPYHTCS, YMeHbLIAs KpOBOHaMNOMHeHNe. A BOIM3M ONyxoneBoro oyara KpOBOHaNo -
HEHWe TONMbKO BO3pacTaeT M3-3a nepepacnpefeneHns Kposu 13 cnasmmpoBaHHbIX COCYL0B B
HOpPManbHbIX TKaHSX, YTO YBEeNUYMBaEeT KOHTpacT M Ap. Kctatu, nocne 3agepXku AblXaHUs Mbl
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Habnoganum 04YeHb MHTEPECHOEe SBIIeHMe — BOMHbI KPOBOHAMOMHEHMS B MOJSIOYHOW Xenese.
3agepxKka [ObIxaHWS Bbl3blBaeT CTPECCOPHbLIN CNasm KOHTPONMUPYHOLLMX KPOBOTOK COCYZOB-
aHacTOMO30B, COCPEAOTOYEHHbIX BOKPYr cocka. [locne Bo306HOBNEHNS AblxaHus napacumna-
TUYecKas HepBHas CUCTEMa BOCCTaHABNMBAET KPOBOTOK (pacKpbiBaeT CMa3MUpoOBaHHbIE CO-
CyAbl) BONHOOGPa3HO C XapakTepHbIM 4NS Hee NepuoaoM, cocTaBnswowmm okono 40 cekyHa
(cm. puc. 20).

Takov BOSIHOBOW xapakTep BOCCTa-
HOBMNeHUsa nocne u3nonormyeckon
peakuun XxapakTepeH [Ans KMBbIX
CUCTEM: Mbl BUAENIM 3TO paHblle Ha
KUCTSX PYyK W B KOpe TOMOBHOMO
MO3ra YenoBeka M XWBOTHbIX. OTO
SIBNeHne Takke MoxeT ObiTb ucno-
Nb30BaHO ANS BbISIBNEHWS paka Ha
paHHen ctaguu. Begb, kak oTmeva-
nochb BbllWeE, COCYAbl BOKPYr OMyXo-
nn Bcerga MakcumarbHO pacluupe-
Hbl, TaK YTO BOMHA cocygopacLumpe-
HUs ByaeT obTekatb (M TEM caMbiM
obpucoBbIBaTh) 3Ty He pearupyto-
Wyl Ha CurHambl BereTaTUBHOM

Puc. 20. BonHsl KPOBOHATIONKHEHWA B MONOYHON Wenese mocne sa-  HEPBHOW CUCTEMbI 06nacTb.
AEPHKU ABIXAHMA (MoApobHO 3amUcal OfuK Nep1on)

OTKprBaeMaFI useTosnaeHnemM BO3-
MOXHOCTb PaHHEero (byHKLI,VIOHaJ'IbHOI'O KOHTpacTupoBaHuA onyxoneVl MOJIOYHOW Xenesbl Mo
npu3Hakam U ¢ NOMOLbIK pPasfnnyvHblX CTUMYNOB CYLWECTBEHHO MNOBbIWAET HAAEXHOCTb UOEH-
TVId)VIKaLI,VIVI naTonorun: ee oTnnM4eHuns ot bonee yacto BCTpevarLnxca ﬂ,O6p0KaquTBeHHbIX
H0B006pa30BaHVIl7I (CHVI)KaeTCFI KONMMYECTBO JIOXHbIX TpeBOI'). 370 TO, peanbHO HYXHO AnAd
MacCcoBOro CKpuHWHra MuijiMoHOB XEHWWH BMECTO NPpUMEHAEMOro cenvac He6e3Bpep,Horo
PEHTIEeHOBCKOro obcnenoBaHus. I'IpM 3TOM PEHTIeHOBCKYH MaMMOI'pad)VHO MMEET CMbICIT UC-
noNb30BaTh TOJNIbKO Ha crneayllwem aTtane: and HEMHOrmx nauneHToB C yXKe BblABIEHHbIM 3a-
BonesaHuem, YTobbI YCTaHOBUTb ANA XUPYpPros, rae TO4HO JTI0KanlmM3oBaH o4ar.

B 3aknwyeHue — npo «o4yesudHoe» 8 npssMoM CMbICJ1Ieé 3moe0 cJioea.

6803MOXHOCMb e8U3yallbHO20 eocrnpusamuss 3KCmMpaceHcoM duHamuyeckol
MexaHuku mena. 30ecb nposesiiemcsi YyHUKallbHas crnocobHocmb 2nasa 3ame4yamsb,
aHanusupoeamb U pacro3Hasamb JuHamuyeckue 06pa3bl CMeWeHuUss U U3MeHeHus
KOHmMypoese. 9ma cnocobHocmb pa3eusiacb, CKopee 8cec20, KaK 3alumHas peaxkuyus.
Bedb Uu3HeHHO 8aXHO ObIno pas3jiudumb Masneliwiee uaMeHeHue no3bl NomeHyuanb-
HO20 XUWHUKa.

Takas 3anoxeHHas B YenoBeke CNoCOBHOCTb MOXET ObiTb O4HUM U3 OCHOBHbIX KaHasoB no-
JIYydEHNA U obmeHa VIHC*)OpMGLI,VIGVI JKCTpaceHCa C NaumneHTOM. Kak s y>Ke OoTMeYaln, B 3TOM
6e3MonBHOM npouecce oba ero y4aCTHKWKa nogco3HaTesibHO BCEM CBOUM CyLLECTBOM BOCMNPMU-
HUMAaKT fpyra. Mo3a, BblpaxXeHne nuua 0C0BEHHO B ANHAMUKe WX pearmpoBaHna Ha «npoBO-
umpywowine» BHMMaHuUe nepemelleHna pyk, nanbleB 3KCTpaceHcCa, nepejardT O04eHb MHOro
VIHd)OpMaLI,VIVI 0 COCTOAHMU NMauUKneHTa

OpHako U3y4eHne Takoro noTeHynasribHo BO3MOXHOro CEHCOPHOro gnarnora epoae Obl feno He
(bVISVIKVI, a I'ICVIXO(*)VISVIOJ'IOI'VIVI CEHCOPHOro BOCNPUATUA. ®un3mnkm MOryT I'IpO(beCCVIOHaJ'IbHO
obecneyntb n3MepeHud. Ho, kak nokasbiBaeT OnbIT B coapemeHHon NcuxoJsiornu, (bVISVIOJ'IOI'VIVI
n MegunuunHe (bVISVIKVI 4acCTo urparT pelarllyio ponb, Ha4dynHaa C (bOpMyJ'IVIDOBKVI 3afavu.
«CMOTPAT B KOPEHb», A4 BEPHYCb €lle K 3TOMY B CriedyolemM pasgene B CBA3N OCYyXXOAEHUEM
CNyX0BOro BOCNpuATUA.



YTO MOXHO yCrnblllaTb

A yxe obcyxaan paHee puanyeckn yHOaMeHTanbHOE aKycmomensoeoe U3y4yeHue xwu-
BbIX TkaHel. OHO xapakTepusyeT TeMnepaTypy TKaHewW, opraHoB. OTO W3NyYyeHMe OYeHb cra-
6oe, 1 N3MEPUTb Ero MOXHO, TOMNbKO BOOPYXUBLUUCH CNeLnanbHon annapaTtypoi. Ho kaxabiii
3HaeT, YTo HYHKLMOHMPOBaHKE opraHMama, ocobeHHo BueHne cepaua 1 AblXaHUe, MOXHO YC-
NbllaTh, NPOCTO NPUIOXMUB YXO K MOBEPXHOCTM Tena.  aTo ucnonb3oBanu crapble Aobpbie
Bpaun. OgHaKo YeNIOBEYECKMI CRyX HE pasfiMyaeT OCHOBHbIE HU3KWE YacToTkl (0kono 1 repua
N HUXE), XapakTepHble ans 6ueHus cepaua, AbixaHus, Tem Goriee NepucTanbTUKK Xenyaka U
Ap. CnbllWHbl NWWb BbICOKOYACTOTHLIE KOMMOHEHTLI 3TUX (OU3MONOrMYECKUX CUrHANOB. OHK
CBSI3aHbl C ()POHTAMN — pe3KUMU Nepenagamun AaBreHns B Hadane ¥ B KOHLE UMnynbcoB. Ho
WMEHHO 3TW CUrHanbl Hanbonee MHAOPMATUBHDI: MO HUM MOXHO CYAUTb O CUNE MbILLEYHOO
COKpalleHusi cepfla, COCTOSHUM MbILLEYHOrO KopceTa KPOBEHOCHBLIX cocyoB, paboTe Abixa-
TENbHbIX MbILLIL, COMPOTMBMEHUM [blXaTEMNbHbIX NYTEW, COCTOSIHUM nerkux u ap. CurHanbl
cepila MOXHO yCnbllaTb, NULb NPUOXMB YXO K Teny, Tak Kak HU3KOYACTOTHbIA 3BYKOBOM
CUrHan CUNbHO OTpaXaeTCs OT rpaHuLbl C BO3AYXOM. 3BYKM BOOXA U BblJOXa ECTECTBEHHO CO-
rnacoBaHbl C BO3AYLUHOW Cpedon M NOTOMY ChbllHbl 6e3 kKoHTakTa. OAHako BKrnag Nerkux B
HUX TPYAHO pasnuuuM (3aMHTErpupoBaH), NO3TOMY MPOCMyLIaTb Nerkue MOXHO TOMbKO KOH-
TaKTHO, NPUKNaablBasi YX0 K rpyAn ToYKa 3a TOYKOW B 00MacTU Npoekumn nerkux. Tak genanm
Bpauv 40 CO3[aHus CTeTocKona.

Moa pykosogcTBoM B.U. MaceyHnka B COTPYAHMYECTBE C OMNbITHLIM MyfibMoHonorom J1.M. He-
MEpPOBCKUM Obin paspaboTaH MHOrokaHanbHbIA oHoMynbMorpad Ans NOMyYeHUs KapTUHbI
BEHTUNUPYEMOCTU NErKUX, PakTuyeckn PyHKLMOHANbHOrO COCTOSIHUA anbBeon B HUX Takow
npubop HyXXeH COBPeMEHHbIM BpayaM, KOTOpble HE UMelT BpeMeEHMU NpocryLunBaTb yXoM Ka-
XOOro nauueHta. A rnaBHOE OHW MOYTW HUYEro He pacno3HarT 6e3 Hanuuusa bonbloro npea-
BapMTENbHOrO OnbiTa TAaKoro NPOCIyLUNBAHUA: HAKONMEHUS B acCOLMATUBHOW NamMsATu xapak-
TepHbIX cryxoBbix 06pa3oB natonorun. OCOBEHHO € y4eTOM TOro, YTO Takue CriyxoBble nart-
TepHbl 3ByYaT MHOMBMAYANbHO. [1Ng 3TOro HyxeH cTapbii JOBPbLIA «WTYYHbIAY UHAMBUOYANb-
HbI Noaxof, a B COBPEMEHHON TEXHOMNOIMYECKOW MeauLnHe Bce Ha noToke. [Ins noBbllLeHNs
TOYHOCTU U3MEPEHUIN C MOMOLLLI0 ManNeHbKOro reHepaTopa Yepes poT B nerkue no gbixatesb-
HbIM NYTSM NnoJaBancs HErpOMKMIA (Kak Npu pasroBope) 3BYK Ha OJHOW M3 4acToT B AnanasoHe
cnbiwmmocTtm yxa: 80-600 repu. OH Bo36yxaan konebaHus anbBeos, 3By4aHne KOTOpbIX peru-
CTPMpOBAnoch NpuxaTbiMK K rpyan NpMemMHuKamu 3Byka (akcenepomeTpamu) O4HOBPEMEHHO
no YyeTblpem KaHanam. JTOT cUrHan MoaynupoBarsncs AblxaHuem nauueHta. PacnpepeneHve
amnnuTyasl 3TON MOZYNAUMK MO NErkMM XapakTepusoBasno NocTynneHue BO3ayxa B anbBeo-
nbl: nepenaj AaBMNeHUs B HUX Npu ObixaHuu. Mcnonb3oBaHWe Takoro «03BYYMBAHWUS» NErKuxX
MOXeT CUNbHO 06MerynTb 1 NPOCIyLUMBAHNE MO CTAPUHKE»: YXOM UMW CTETOCKOMOM, Tak Kak
BbIBOAWUT B AManNas3oH CrbIWMMOCTU yxa (PU3NONOrMYeckne CUrHasnbl Ha HECMbILUMO HU3KOW
yacTtoTe AblxaHus (MeHbLie 1 repua: nepuof ObIXxaHUs — HECKOSIbKO CekyHA). bes atoro (He-
BOOPYXEHHBIM YXOM) MOXHO ChbllaTh, Kak ye 0TMeyasiocb Bbllle, TONbKO 3BYKOBbIE KOMMO-
HEHTbI cUrHana fblxaHusl, CBA3aHHble ¢ ObICTPLIMK Nepenagamu AaBneHns B Havane Baoxa w
Bblgoxa. OHM B NpUHYUrIe HecyT APYryl BaXHY MHMopMaLuuio: 06 ynpyrocT CTEHOK anbBe-
on.

Haw cnyxoeoli aHanuszamop ob6nadaem yHuUKanbHOU cnocO6HOCMbIO Pa3fiuYyeHusl,
pacrnosHaeaHusi U 3anoMuHaHusi nocredoeamesibHOCMU (6PeMeHHOl op2aHu-
3ayuu) 3e8yKoebIX CU2Has08.

Mbl He aKkueHTMpoBanu B MporpaMme CBOUX UCCMELOBAHWM U3YYeHWe 3TOro eCTECTBEHHOro
kaHana nNacCUMBHOrO AWCTAHUMOHHOIO 30HAMPOBAHWUSA OpraHu3ma OnsaTb Xe W3-3a TOro, YTo
opmasnbHO 3T0 06nacTb ApYron Haykn — CEHCOPHOWN puanonorum 1 GuonHgopmaTuku.

MarHuTHble nons YeroBeka

Kak oTMevanoch Bblle, 61Monornyeckune TkaHu NPaKTN4eCcKn npo3pavHbl And MarHUTHOro non4.
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Yepe3 makoe MacHUMHOE «OKHO» MOXHO «yeudemb» OUHAMUYECKYI KapmuHy

6uoanekmpuyeckux UCMOYHUKO8 MOKa e cepdue, MO32e, HePe8HOU cucmeme,
Mbiwyax. lpuyem «ysudemb» 0YeHb SICHO, Kak Yepe3 CMeKJ/10, a He UCKa)XeHHO, KaK 4ye-
pe3 sumpax, 4mo umeem Mecmo npu U3MepPeHuU 3/IeKMpUYecKux nomeHyuanoe Ha
noeepxHocmu mena (anekmpokapduozpamma — IKI, anekmposHyeghanoepamma —
93r anekmpomuoepamma — OMI" u dp.).

70 6bINI0 ACHO AABHO, HO anekTpuyeckoe KkapTuposaHue (KM, 33 u ap.) JOMUHMPYET B Me-
AUUMHCKOW AnarHoctuke fo cux nop. OcCHoBHas mpuuMHa — npefenbHo mManas BenuyuHa
BuomarHuTHbIX curHanoB. Hanpumep, cambli CUNbHBLIN BUOMArHUTHBIM CUTHAMN, BO3HUKAKOLMIA
npu paboTe cepaeyHON MbILLbl, B MUIMWOH pa3 Huxe MmarHuTHoro nong 3emnu. CeHcopsl,
CNocobHbIE MX U3MEPATL, CBEPXNPOBOASALLMNE KBAHTOBbIE MHTEP(EPOMETPLI — CKBUABI, (U3N-
Ku n3obpenu He3adonro 4o Hayana Hawemn paboTsl.

UTtoObl 3arnsHyTb B OpPraHM3m YenoBeka Yepes3 «MarHUTHOE OKHO», MarHUTHOM rpynne nog py-
koBoacTBoM AHapes Martnawosa u KOpus Xypasnesa npuwsock npeogosieBatb OYEHb He-
npocTble npobnembl. 3T0 6bin Hanbonee TPyaHbLIW KaHam NacCMBHOMO 30HAWPOBAHUS, U BCS
Halla KomaHZa UM, kak morna, nomorana. lpakTuyecku HUYero u3 HeobxoauMOro usmepu-
TenbHOro 06opyaoBaHus B TO BpeMsi KynuTb Obino Henb3d. OcTaBanocb nonaratbCs TOMbKO
Ha cBOM COBCTBEHHbIE CUMbl, HAYMHASA C CO34aHWS CaMUX CEHCOPOB-CKBMAOB. OTO CaMble YyB-
CTBUTESIbHbIE (PU3NYECKME CEHCOPbI (HE TOMbKO MarHUTHOrO NOMs) U3 U3BECTHBIX cenvac. Ans
co3gaHua ckeuaos XKypasnes ckoonepupoarncsa ¢ Banepvwem KowenbLom (13 MUKPOBOIHO-
Bon naboparopun VIP3), KoTopoMy yaanoch 3anonyynTb COBPEMEHHYH (MMMNOPTHYH) MUKPO-
TEXHONIOrMYECKY0 YCTaHOBKY. B pesynbTaTte Obinu co3aaHbl OOHW M3 MyuWUX B MUpE B TO
BPEMS MAarHWTHbIE CEHCOPbI: OHW MOFMN PErUCTPUPOBATL CTOMb HUYTOXHOE U3MEHEHWE JHEP-
rum, kak 107° mxoyns 3a CekyHay, YTO COOTBETCTBYET YyBCTBUTENLHOCTU K N3MEHEHUSM Mar-
HUTHOrO Nnons MeHee fAecsTi demToTecna (107'* Tecna) 3a cekyHay (310 B 10 MAH pa3 MeHb-
L€ reoMarHMTHOro LyMa — BapuaLunii MarHUTHoro nons 3emnu). Takas YyBCTBUTENbHOCTb HE
Obina «pekopaHO» M3ObITOYHOW. Beab, Hanpumep, BENMYMHA MarHUTHbLIX OTKIMKOB KOPbI ro-
NOBHOrO MO3ra Ha (YHKLIMOHAMbHLIE CTUMYIbI BCero B ¢To pa3 Gonble (1072 Tecna). Ecnn
y4ecTb, YTO ANS BOCCTAHOBNEHMUS KapTUHbI B1O3NEKTPUYECKMX UCTOYHMKOB B KOPE FOSIOBHOTO
MO3ra MarHMTHOE More OKOJIO FONOBbI HY)XXHO W3MEPSTb C BbICOKOW TOYHOCTHIO (He Huxe npo-
LLeHTa), TO HMKaKOro 3anaca YyBCTBUTENIbHOCTY HET.

[Ns NOCTUXEHMUS TaKOo YyBCTBMTENbHOCTW CKBUABI HYXHO OXNaxJaTb 40 TemnepaTypbl Xua-
koro renus. Mpu 3TOM KpUOCTaT AOMKEH ObiTb NPO3PayYHbIM ANA MarHUTHOTO Nons, T. €. He
MeTannuyeckum, a mbeprnacosbiM. OauUH Tako KOMMEPYECKUIA KpUocTaT NPULLNOCh KyMUTb,
yToObl He 3afepXuBaTb Hayano uaMepeHui. lokynaTb CTOnMb goporue
KpuocTaThl Mbl  Oonblle He Mornu cebe no3sonutb. B noucke
anbTepHaTVUBbI HaM KPYMHO MOBE3NO: Mbl HALLMX B KOCMUYECKOI OTpacnu
N nepeMaHunn k cebe yHUKanbHOTO yMenbLa B 3TOM [efe WHxXeHepa
Anekcangpa baxapeBa. OH nepeLlen K HaMm co CBOEil rpynnoi U Hanaaun
Npon3BoaCTBO (HMGEpPrnacoBbiX KPUOCTATOB, KOTOPble CO BPEMEHEM
MONyYMnun Cnpoc Aaxe Ha MUPOBOM PbIHKE.

Ha coTorpacdmm A. baxapeB [EMOHCTpUpyeT OAMH W3  MNepBbIX
0TEYeCTBEHHbIX (pnbeprnacoBbiXx KPUOCTaToB (CO CKBUA-MarHUTOMETPOM
BHYTpM), NauueHTa n3obpaxaet AHgpei Matnawos.

Lna npuema kpalHe cnabbix cuaHanoe co ckeudos bbina paspabomaHa ecs Heobxodumas
8bICOKOYy8CMEUmMe ibHasi anekmpoHuka. Kpome moeo, HyxHo 6bl10 omcmpoumbscsi om
2e0MacHUMHO20 Wyma U 0C06eHHO UHAycmpuarsbHbIX MOMEX, yPOBEHb KOMOPKIX 8 MbICAYU
pa3 npeebiwan MagHUMHbIe Mons opaaHu3dma. [ns moeo ymobbl 8bidenums uHmMepecyo-
wue Hac cueHanel u3 npeobnadaruwe2o oHa NoMex, Mbl UCMOMb308anU NPocmpaHcm-
8EHHYK cenekyur — epadueHmomemputo. [padueHm, xapakmepuayruul U3MeHeHue
Maz2HUMHOR20 Mo/l 8 IPOCMpaHcmee, MakcumaneH 86u3u UCMOYHUKO8 MagHUMHO20 Moss
(amo ucnonb3yemcsi 8 2eopasgedke) u bbicmpo (06pamHO MPONOPYUOHATbHO paccmos-
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HUK) yMeHblaemcs npu ydaneHuu om Hezo. Tak 4ymo, Hanpumep, nodknwyas Ko exody
ckeuda He 00HY NPUEeMHyto Kamywky, a 08e 8CmMPeYHO BKIMIOYEHHbIE U omOasneHHble dpye
om dpyea Ha paccmosHue (6a3a epaduomempa), npubau3umMesnbHO pagHoe PaccmMOSHUK
00 UcmoYHuKa 8 2nybuHe mena, MOXHO «C 3anacoM» omcmpoumbCs 0m 2e0Maz2HUMHoO20
wyma. 3mo MazHumoegpaduomemp nepeo2o nopsioka. [elcmeumenbHo, 8 makol cxeme
epaduomempa ¢ 6a3ol 8 HECKO/IbKO caHmMuMempos, o cyuiecmsy, bydem usmepsmbscs
Maz2HUmHoe nosne buomMazHUMHbIX UCMOYHUKO8 8HYmMpPU mesa, mak Kak «eknadom» emo-
pol omOarneHHOU KamywkKu npakmu4yecku MOXHO npeHebpeyb. PasHuya MacHUMHbIX M0-
net 8 obeux kamywkax om ydaneHHbIX Ha MbICAYU KUTOMeMpPO8 OMHOCUMENbHO CUSTbHbIX
2e0Ma2HUMHbIX UCMOYHUKO8 YMEHbWUMCS 8 MUJIIUOHbI pa3 (8 Mepy He3HayumenabHocmu
caHmMumMemposo2o nopsioka b6asbl epaduomempa Mo OMHOWEHUK K MbICSIYEKUTIOMeMPO8O-
My paccmosiHu 00 UCMOYHUKa).

MoXHO ckasaTb, YTO MarHUTHbIE NOMS OTAANEHHbIX UCTOYHUKOB (KaK MarHuTHoe none 3eMJ'II/I)
ABNAOTCA OOHOPOAHbLIMU. NPaKTU4ECKN HE MEHAKTCA Ha PaCCTOAHUAX B HECKOJIbKO CaHTU-
METPOB W MOTOMY MarHuTorpagnuomeTp, Msmepmom,wh pasHunuy MarHUTHbIX nonen B pa3He-
CEHHbIX Ha TaKoe pacCToAHMNE TOYKAX, X HE 3aMeYaerT.

Lna omcmpouku om uHOycmpuanbHbIX MOMeX, UCMOYHUKU KOMOPbLIX pacrnonoxeHbl MHO20
6nuxe, u momomy ux epadueHms! NeP8O20 MopsidKa CAUWKOM B€UKU, UCMO0b308auch
2paduomempbl 8Mopo2o nopsidka. B HUX ecmpeyHo eKkmwyvanuch 0ea epaduomempa nep-
8020 nopsidka, m. €. UCrob308a0Ch Yembipe MPUEeMHbIE KamyWwKU.

Ho v aToro He xBatano Ans nposeneHns BromarHuMTHbIX MsmepeHvM B LEHTpe Mocksbl 13-3a
BbICOKOIo YpoBHA UHAYCTPUAlbHbIX NOMEX, 0COBEHHO OT MEeTpPO. Tak yto nepesoe BpemMa n3me-
pPeHnA MOXHO 6bino NPOBOANTb TOJIbKO FJ'Iy60KOI7I HoYbt0. o 3TON npuynHe anA4 Hopmaanon
p360TbI, 0COBEHHO C HeI7IpOMaFHI/ITHbIMVI cCUrHanamm mosra, B 4ononHeHve bbina cosgaHa cuc-
TeéMa 3KPaHWUPOBKMU OT MarHUTHbIX MOMEX. OHa BKknOYana kak ux aKTUBHYIO KOMNEHCauuko C
NoMOLL bt konew enbMronbLa, Tak u MNacCUBHYH 3KPAHNPOBAHHYK KOMHaTy.

Lna makcumanbHoU KOMMeHcayuu omHocuUmensHo MeonieHHo (3a cekyHOy u donbuwe) me-
HAWUXCA KOMITOHeHm UHOycmpuasnbHbIX MOMEX UCMOMb308aauCh mpu napbl 83aUMHO Op-
mo20HarsbHbIX (nepneHOUKynapHbIX) Koney enbmeonsya duamempom 0Koso 3 M: 00Ha —
80Kpy2 eepmukanbHOU ocu u 08e — B0Kpy2 20pU30HManbHbIX. [ns uaMepeHuss ypoeHs
MOMeX UCMOMb308asICA «ONOPHbLIU» MPEXKOMAOHEHMHbIU CKeUd — Ma2HUmomMemp, pacro-
nazaswulicss Ha0 usmepumesbHbIMU KamywkKamu 8 MmoM xe Kpuocmame.

Kamywku, 4yepe3 komopbie npomnyckancs mok, co30asanu 00HOPOOHOe MazHUMHoe rosne
6bnu3u ux yeHmpa, 20e pasmewasncs Kpuocmam ¢ usmepumernbHol cucmemol. Hanpas-
NIEHUE U 8eN1U4UHa MOKa KOHMPOUPOBANUCh C MOMOUWbIO UMEPSIOUIE20 8eIUYUHY MOMEXU
0MoOpPHO20 MazHUmMoMempa mak, Ymobbl ee CKOMIeHCcUpos8amso.

Obwmn Bua Hawen OuoMarHUTHOM
cucTeMbl € Kombuamu [enbmronbua
ANS KOMMNeHcauun Nomex Bbl BUAUTE
Ha poTorpacun.

B pononHeHnne k konbuaMm [enbM-
rofislia Mbl NOCTPOUIIN TPEXCIIONHYIO
anoMUHUEBYI0 Kamepy AN naccus-
HOW 3KpaHWpOBKWU. HaBoauMble B HEN
BUXPEBbIE TOKM 3KpaHMpoBanu B
LECATKM  pa3  BbICOKOYACTOTHbIE
KOMMNOHEHTbl ~ MarHWTHbIX  MOMeX.
Takasi MHOroTOHHas kamepa Oblna ycTaHOBMEHa Ha nnasalolweM OeTOHHOM (yHOaMeHTe,
4TOObI UCKIYNTL MarHUTHbIE NOMeXM OT BUOpauun ee cTeHOK. KcTtaTu, 9T0T (PyHAAMEHT Mbl
CTPOMIM caMu: Kaxaas rpynna «no pasHapsgke» BHecna cBoW Bknag. Camy anMUHUEBYHO
kamepy no HaleMy 3akasy nocTpounu Ha OOQHOM M3 cnel3aBodoB. bbino HenpocTo aaxe no-
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NnyunTb paspelLeHune, Ytobbl Tpennep ¢ Hen npoexan B LeHTp Mocksbl (psgom ¢ KpacHon
nnowazgbto). B obuiem, cosgaHne mMarHUTHOrO kaHana notpebosano Gonblie pecypcos, YeM
BCe OocTanbHOe BMeCTe B3ATOeE.

Takne orpoMHble «ONOKM» NPULLINOCL NOAMNOXWUTb (2 He NPOCTO NO-HAY4YHOMY CTaTb «Ha Libl-
NOYKM»), 4TOObI AOTAHYTLCA W 3arnsaHyTb Yepes NpMBIeKaTeNbHO NPO3payHOe «MarHUTHOE OK-
HO» B rnyOb Tena. YTobbl pasrnagetb YTo-nmbo B Hem, Bbinn pa3paboTaHbl anropuTMbl U NPo-
rpaMmMHoe obecneyeHne Ons BOCCTAHOBIIEHMSI KAPTUHbI MEPBUYHbIX OUO3NEKTPUYECKUX MC-
TOYHMKOB B rnybuHe opraHuama.

B pesynbTaTte yganocb nonyy4mtb HaMHOro Bonee yeTkne, Yem 4yepes ANEeKTpu4ecKkoe «OKHO»,
ANHaMU4eCKne KapTUHbI 6VI03]'IeKTpVI‘-IeCKVIX MCTOYHMKOB B cepaue, mosre n ap.

Ha puc. 21 nokasaHbl nuwb «n3bpaHHbIE»
Kagpbl M3 MarHWTHbIX  «(UNbMOBY
(BKMOYalOWMX COTHW KagpoB 4epe3d 2
MUNAUCEKYHAbI) 06  ogHOM  nepuoge
cokpaweHus cepgua. Kaxgeim  Takom
unbm — pesynbTaT CUHXPOHHOMO Hako-
NNEeHUs M yCpeaHEeHUs HECKONMbKUX COTEH
KagpoB, CHUMaBLUMXCA 4Yepe3 2 MUNu-
CeKyHAbl B TE€YeHMe MHOruMx nepuogos. Y
3[10pPOBOr0 4YenoBeka Habnwopaetcss OAuH
AMNONbHBLIA UCTOYHUK, XapaKTepHbIn Aans
AMNeKTPUYECKOro BO3OYXAeHUs CcepaevHomn
MblliUbl Mepen €ee  cokpauleHuem. Y
yerioBeka, nepeHecwero MHGapkT, Ha 28-i
MUNNUCEKYHAE MNOCne Havyana anekTpu-
4yeckoro B030yXaeHWs CepaeyHON MbllLbl
BMAHO pa3dBOEHMEe OOHOro M3 MOMCOB
MarHMTHOrO Nons, CBUAETENLCTBYOLEE O
MOSABNEHUM [OMNONHUTENBHOTO WUCTOYHMKA.
OT0 npoucxoguT Toraa, korga (PPOHT
AnNeKTpUYECcKoro Bo3byxaeHMs 0OXoauT [0
cepaua U «HaTblkaeTcs» Ha MOCTUHMAPK-
THoI pybeu. HoBbIA naTonornM4yeckun wuc-
TOYHMK CBfA3aH C obTekarowmmn pybew
TOKamu.

KaprI, HaKoMnneHHbleé CUHXPOHHO C NOAB-
JIEHNEM 3KCTPACUCTOJIbl, MO3BONAKT JIOKa-
JIN30BATb pacnofioXeHne Takoro naTonorun-
Puc. 21, MarHuTHbBIe KapPTBT Haj TOPCOM (Uepes oneway): 4eCcKoro UCTOYHMKA BO3DYXOeHUs B cepaey-
BepXHue PAGLI PUCYHIO8 — 3OPOBOTO enosexa, cpedwue padsi — nauventa  HOMW MbllWlLEe C TOYHOCTbIO A0 HECKOJTbKUX
C MOCTHHGADKTHEM PYOUOM, WumHUG pRd — npW IKCTPACHCTOAMK MMHHMMGTpOB. uﬂﬂ 3TOF0 BaXHO «CXBa-

TUTb» CaMbl€ NepBble Kaapbl €ro NPoABJIEHUA.

MarHuTHoe kapTupoBaHue cepala AaeT BO3MOXHOCTb BblAenuTb Ha (poHe Bonee CUIbHOMO
CurHana ot npegcepaun u Gonee cnabble curHanbl cepaua, CBsidaHHble C «npoberaHnem»
anekTpuyeckoro Bo3byxaeHus No nposogslien cucteme cepgua (nyyky Mmeca). Onm 3anyc-
KalT NpoLecc pacnpocTpaHeHUs 3NEeKTpUYeckoro BO3OYXAEHUS N0 CepaeyHOn MblliLe.
O6blyHO NS MOMyYeHUs TakoMm MHGOPMaUUWM NPUMEHSIOT SNEKTPUYECKUA 30H[ (KaTeTep),
BBOAMMbII BHYTPb Cepaua Yepe3 KPOBEHOCHBIN cocyd. A npy UCMONb30BaHUN MarHUTHOMN Kap-
Avorpadum He HYXXHO Jaxe CHUMAaTb ogexay.

B npouecce 3KCNEPUMMEHTOB MO U3MEPEHUKD MarHUTHbLIX CUrHaNoB cepua Mbl 06Hapy>|<vmm,
NnOMMUMO MarHMUTokKapauorpammbl HAMHOIo 60nbWNIN MarHUTHbLIA CUrHan, 3aﬂep)KaHHbIl7I Ha He-
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CKONbKO COTEH MMIIIMCEKYHA MO OTHOLIEHWIO K MaKCUMyMy 3MeKTpU4eckoro Bo36yxaeHus
CepaeyYHON MblllLbl. AHANM3 nokasas, YTo OH CBsi3aH C nepepacnpeaeneHnemM KpoBu BO Bpe-
Msi ee BbiOpoca B aopTy. [leNno B TOM, YTO reMOrnoGMH KPOBM UMEET MarHUTHbIA MOMEHT, Tak
YTO KPOBb HamarHuyuBaeTcs B none 3emnu. B pesynbtaTe oHa cama CTaHOBUTCS BTOPUYHBLIM
WCTOYHMKOM MarHWTHOTrO Mosisl, KOTOPbIA oTpaxaeT Nboe nepepacnpeaeneHne KPoBM B opra-
Hu3me. CepaeyHblil BbIGPOC — camoe 6orbliuoe M3 HUX. [ns ynydlleHus KoHTpacTa npu mar-
HUTHOM KapTUPOBAHUW CEPAEYHOro BbIOPOCA KPOBM (3TO HA3blBAETCS Ma2HUMOMNJIemu3mMo-
2pacpuell) nauMeHT nomellancs B OAHOPOAHOE MarHUTHOE MONEe BCEro B HECKOMNbKO pas
BonbLiee nons 3emMmnu co3gaBaeMoe ¢ NOMOLLbK konew FenbmrosnbLa.

MarHuTHbIE KapTbl, XapakTepusyrwuwme npouecc MexaHU4YeCKoro CokpalleHunA Cepﬂ,e‘-lHOVI
MbILlLUbI 1 TEM CaMbiM €€ COCTOAHWE NOKa3aHbl Ha PUC. 22.

Takum o06pa3oM, Ma2HUMHOe KapmupoeaHue mo3eosiiem Habnwdamb ece
H OCHOBHble npoueccbli pabombl cepdya: om 3anycka 4epe3 ny4ok [ucca
anekmpu4ecko20 8036yxdeHusi cepdeyHoli MbiWubl 00 ee MeXxaHU4YeCKo20 COKpauje-
Husi: ebibpoca Kposu.

Hanbonee nHTepecHo 66110 noHab-
nogatb paboTty mo3sra B ero cobcT-
BEHHOM MarHuTHOM cBeTe. JT0
OKa3anocb 3HAYMTENbHO TPyaHee,
Tak Kak MarHUTHble CUrHasnbl Mo3ra
B CTO pa3 MeHblUe, YeM cepaua. Ho
ar 3a arom mbl JOCTUrNN Heob-
XOAWUMOW YyBCTBUTENBHOCTH.

MaruutHoe KapTupoBaHne WuMMeeT
bonblune npenmyllectea nepen
ANTIEKTPUYEeCKUM npu H361'IFOIJ,GHI/II/I
KOpbl TOMOBHOrO Mosra. [eno B
TOM, 4YTO, C OJHOW CTOPOHbI, GWO-
AIeKTpunyeckme ToK B Kope Hanpa-
BNEHbl MO pagnycam (nepneH):u/l-
KyNSipHO K ee MOBEpXHOCTH), a ¢
Opyron — 3a npegensl Mo3ra MOryT
BbIXOOUTb (npoeKTMpyﬂ nonoxeHue
Cneaa saepxy — MarHMTONNETHIMOTPAMMA, MAKCHMYM KOTOPOR 3apepHan no oT- VICTO‘-IHVIKa) MarHnTHbIE nons
HOWEHHIO K MAKCHMYMY MarHuToRapamorpammel (ORC-komnneke); cnpasa saep- TOJIbKO  OTTOKOB, MapanienbHbIX
XY — Kajp B MaKCHMyMe CepfieuHoro BuiGpoca. MOBEPXHOCTU TOMOBbI: NMOCKOCTb
MarHUTHbIX CUNOBbLIX NUHUI nepnexrgunkyndapHa nuHUM TokKa. ATUM AOBYM ycnoBuamMm ypaosrie-
TBOPAOT NUWb obnacti «6opo3a» («OBparoB») Ha NOBEPXHOCTW KOPbI, FAe Kak pa3 ¥ pacno-
JIOXXE€Hbl OCHOBHbIE CEHCOpPHbIE 30HbI (3p|/ITeJ'IbHa$I — Ha 3atblJIKe, CITyXO0Bbl€ — FrOpU30oHTasb-
Hble B NPOEKLWN yXa, MOTOPHbIE — BEPTUKaNbHble «PONNaHAoBbLI» 60p0o3abl 3a yXOM 1 ap.).

Pue. 22. MarHuTHbIe KapThl, XapaKTepH3yioilMe Bbibpoc Kposu
MPH COKPALEHUH CEPAETHON MBINIILbI

B pesynbTaTe MarHuTHas kapTa BbIFMAAUT MHOMO MPoLLe, Yem KapTa 3MeKTPUYEecKUX MoTeH-
L1anos, v BbICBEYMBAET, NPUYEM C NMyYLIMM MPOCTPAHCTBEHHLIM pa3pelleHneM, Camble UHTe-
PECHbIE 30HbI

Haw marHuTosHuedanorpad nossonsin 04HOBPEMEHHO M3MEPSTb A0 21 TOYKM BOKPYr rono-
Bbl, PEMMCTPUPYSI NOCNEA0BaTENBHOCT MarHUTHbLIX KapT Yepes3 oaHy munnucekyHay. Ludpo-
Basi 06paboTka HaKOMMEHHbIX KapT [aBana BO3MOXHOCTb pa3fenuTb W Jokanu3oBaTb He-
CKOJIbKO G1O3NEeKTPUYECKUX UCTOYHUKOB B KOpE.

Hanbonee nHTepecHbI pesynbtaT Mbl nonyunnu ¢ Bnagumupom Mpywem. C HUM S yunncs Ha
usdake B MI'Y, a 3ateM Hay4yHoe NOOONLITCTBO NPUBENO €70 B HENPOMUINONOTUIO: OH U3Y-
yan HapylweHus cnyxa y geten B MHctuTyTe gedekronornn. C NOMOLLb0 Hallei YyCTaHOBKM
Mbl Habn4aNU MarHUTHbIE OTKMMKK KOPbl FOSIOBHOrO Mo3ra pebeHka C HapyLWeHHbIM CIyXOM
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Ha 3BYKOBYIO CTUMYNALMIO (CM. puc. 23).

pn aTOM Hapsay C OTKIUKOM B 06-
nacTu cnyxoBow Kopbl (noMeyeHa Ha
pUCYHKe B obnactu nmpoekuun yxa)
Mbl OBHapYXunuM OONOSHUTENbHbIN
UCTOYHWK B ponnaHgoson 6oposge
(nromeyeHa 6nu3koM K BepTUKanu
NUHKWER): Ha ee NepeaHeM CKIIOHe,
rAe pacnonoxeHa MOTOpHas Kopa.
N, 4to cneuuduyHo, amnnautyga

Puc. 23. MarHMTHAA KapTa KOPbi FONOBHOI'0 MO3ra B OTHET

Ha 3BYKOBYI0 CTHMYNALMIO 9TOro HOBOro UCTOYHMKA pocria npu
Kapp w3 dunema Ha 100-# munnuceryHae Nocae 3ByKOBOTO MMNYNLCA, KOrga YMEHbLIEHUN UHTEHCUBHOCTU 3BYKO-
HapAay € 0DLIYHBIM OTHANKOM B CAYXOBOW KOPE (MarHMTHRIA AMNONL BHUIY C30- BbIX CUrHanos, B TO BpeMﬂ KaK OTK-
du) naubonee YETKO NPOABNAETCA AONOAHMTENLHLIA MCTOYHUK BOIBYMACHHA .

8 ponnaxgosoi Gopoage (aunons asepxy cnepedu). nK B CIyXOBOW KOPe YMeHbLUAnca

(KaK v cnegoBano oxuaath).

ﬂ,aﬂbHeVlLLlVlVl aHanus nokasan, 4Tto 3TOT HOBbIN UCTOYHUK XapaKTepusyet ypoBeHb BHUMaHUA
Mnpn BOCNPUATUN. M pe6eH|<a ¢ ocnabneHHbIM CNyXoM BOCNpUATNE 3BYKOBbIX CUrHanoB mnaet
npn MakCumMalsibHOM HanpAXXeHnn BHUMaHUA. lNo aton MPUYNHE 3TOT CUrHas CUJTIbHO BbIpaXeH.
Tem cambiM Mbl O4HUMM U3 NnepBbIX B MUPE OTKPbISTM NCTOYHUK B KOpPE, OTBETCTBEHHbIN 3a CUr-
Hall BHUMaAHUA. BCKOpe d)VIHHbI o6Hapy>K|/|n|/| erony nogen c HOpMaJibHbIM CJTYXOM.

70T IKCNEPUMEHT YyXe uMen HenocpeacTteBeHHoe OTHOLWEHNE K LESN Haluen nporpamMmmbl. no-
HATb npeaesfibHblie BO3MOXHOCTU CEHCOPHOTO BOCNPUATUA.

3KcnepumeHm HamoJIKHYyJ1 M€eHs Ha MbIC/Ib 4YmO CcaMbieé 3Ha4dYumble ons

opeaHU3Ma CEHCOPHblIe CuUcHaJlbIi — me, KOomopbie eOoCrpuHuUmMarwkmecsa ¢
MaKcuMasibHbIM CU2HasIoM 8HUMaHuUsi. B amom cmbicie UHd)opmauun, nepedaHHaﬂ we-
nomom, GoJIKHa 80CMNpUHUMambCs 3Ha4YUmeJibHoO Jiy4duwe moli, Komopas nepedaemcn c
HOpMaJilbHbIM YPOBHEM 38YKa U meM 60J1€€ N0B8bIWEHHBIM.

C pOCTOM WHTEHCUBHOCTM 3ByKa CWUrHan BHUMaHus nagaet. Tak YTO eCTeCTBEHHO AOMYCTUTb,
4TO 3(PPEKTUBHOCTL BOCMPUATUS NPONOPLMUOHANbHA NPOU3BEAEHNIO aMNnTyad: NEPBUYHOrO
CWUrHana B CIyx0BOW KOpe W CUrHana BHUMaHus. [py 3TOM curHan BHUMaHUs Kak Obl akLeHTu-
pyeT BOCMpusATME Ha cnabblX CyXoBbIX CUrHanax v 3awumiaeT («3aHynseT») curHan ot Kpuka
(4TO KpanHe NonesHo 3HaTb poauTensam). Takas opraHusauus BOCNPUATUS UMEET ABHbIA Buo-
nornyecknit cmeic. Boixutb (M3bexatb HanageHWUs XuLHKWKa, NpedyyBCTBOBATbL 3eMIeTpsce-
HU1e, U3BEPXEeHWe BYNKaHa 1 T. n.) 6bIno 0AHON U3 raBHbIX Lenei 6uoasonouun. C aTon Tou-
K1 3peHus rnaBHoe Bbino He NponycTUTb «WOpPOX». ECTECTBEHHO NpednonoXuTb, Y4TO Takas
OpraHu3auus BOCNpUATUSA (C peLLaoLmM y4acTueM CurHana BHAMaHus) xapakTepHa He Tonb-
KO 4Ns CNyXOBOro, HO NMoBOro Apyroro CEHCOPHOro BO3AENCTBUA: 3PUTENBHOrO, TAKTUNBLHOIO,
TennoBoro, 3anaxa, Bkyca v ap. Mbl hakTu4eckn nonyynnm B pykun HeobxoammMbln (MarHUTHbIN)
MOHWUTOP CUrHamna BHUMaHua Ons NpoBedeHUs Takoro TWna JKCNepUMEHTOB. Tak 4To camoe
WHTEpecHoe 6bINo Bnepeau.

NMABA TPETbSA. ®3ukn npobyrT Hac «Ha 3yo6»

Kak 5 yxe roBopun paHee, Korga Mbl 3aHSMUCb 3TON 3K30TUYECKOW TEMOW, Halle POAHOE Ha-
y4Hoe coobLecTBO (hM3MKM) OTHECIIOCH K HAaM BHayvane nogo3puTesibHO. YK 04eHb Nerkosec-
HO ¥ Ha3onnMBo 06 3aTOM nucana npecca. Macna B oroHb 4o6aBunNK U cepbesHble akageMuKu
KPaCOYHbIMM paccka3amMum O CBOMX «KBAPTUPHBLIX JKCnepumeHtaxy». HayyHoe coobuiectso
0YeHb KPUTMYHO BOCMPUHUMAET CBOMX NMUAEPOB BbIWEALWMNX B «HAYanbHUKMY... YTOObI n3me-
HUTb 3TO OTHOLLEHWE, S Bceraa bbin roToB pacckasbiBaTb M 006CyX4aTb C ONMOHEHTAMU Ha (-
3NYECKMX CeMMHapax Haw noaxod, paspabaTbiBaeMyto annapaTypy U pesynbratbl. KOHCTpyK-
TWBHAA KpUTKKA ABUXET Hayky. Yem OHa xecTye, Tem nonesHee. BHavane Hapog npuxoawn,
KaK B LMPK, MOCMOTPETb, Kak CO MHOM pacnpaBaTcs 6opubl co mkeHaykon. OguH n3 «3ybpoB»
buanyeckoro akcnepumeHTa B.A. NokpoBCKui, ¢ KOTOPLIM S HaYMHan ceo paboTy B un3nke
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nonynpoBOAHMKOB, HEOAHOKPATHO BbiCKa3dbiBasl MHE CBOE€ MHEHWE! «MHe He HPaBUTCA 3Ta
TBOSI HOBas Temay. OgHaKko MHe CaMoMy OHa BCe Gonblue HpaBuUnacsb.

[oBonbHO ckopo noan ybeaunuchb, 4To Mbl HAAEXHO M NPOGECCMOHANbHO NMOCTPOUIA CBOK
NOAX0Z4 CO CTOPOHbI MACCMBHOMO AUCTAHLMOHHOMO 30HAUPOBAHUS K CaMOMY UHTEPECHOMY He-
(n3myeckoMmy 0bbeKTY — YenoBeky. B 3aToM cmbicne nokasarteneH Mov Aoknaj Ha cemuHape
y 04HOro u3 Beaywumx 6opuos ¢ mxeHaykon uneH-koppecnongeHta AH CCCP M.B. BonbkeH-
WTenHa. ATo npoucxoamno B 6onbwom KoHgepeHu-3ane VIHCTUTYyTa MonekynsapHon Guono-
run. Habunocb MHOro Hapody. [lymato, MHOrMe NpULWN NOCMOTPETb, KaK MEHS «pa3maxyTy...
Nocne 4BYyX 4acoB BOMPOCOB C KECTKOM AucKyccuen rnyboko yBaxaembln MHoOW Muxaun Bna-
AUMUPOBKUY BAPYr 3asBui: «[podofkeHne cemuHapa OTKNagblBaeTCA Ha CrneayoLmun pas:
AOKNaduvK yctan...» S oT HEOXMOAHHOCTM TYT Xe 3asiBUI, YTO HUYYTb He ycTan. Toraa Bonb-
KEHLWTENH NogoLen KO MHe M LWenoToM ckasan: «f yctan: g crtapue...» lNocne atoro (1 BTO-
poro ceMuHapa) y Hac BO3HWKNO MOSIHOe B3aumonoHuManue. OH OKOHYaTeNIbHO BblYEPKHYIN
MEHS! U3 CrUCKa JKeYYeHbIX.

£ coenan MHOro oknagoB O Halwmx paboTax Ha HayuYHbIX CemuHapax, LKonax no gusuke, B
fomax yyeHbIx 1 ap. B pesynbtaTte HayyHoe coobLlecTBO Hac npuaHano 1 3ayeaxano. Korga
B 1984 roay 0. l'ynses 6annotuposancs B akagemukn no OTAENEHNIO UHPOPMATUKK, BbIYKC-
NUTENBHON TEXHUKU 1 aBTOMATU3aALMKW, MOYTU BCE YSEHbl 9TOr0 OTAENEHNS (M HE TONbKO 3TO-
o) N0 HECKOMNbKY YacoB NPOBENN Y HAc, akTUBHO 0b6cyxaas Hawwn paboTtbl. OYeHb 3anHTEpEe-
coBasica UMM Bobldatolmincs Guank-teopeTuk akagemumk A.b. Murgan. Mowb coBpeMeHHOM
TEOPUN He 3HAeT rpaHuL; OH KaK-TO MexZy OenoM npeanoxun ans obbsacHeHus TeneknHesa
KynarMHon BO3MOXHOCTb CyLLEeCTBOBaHUS APYrUX CUM MEXAOY XUBbIMU U HEXMBBIMW 0ObEKTa-
MU, YeM Mexay «npocTo» dusndeckumu Tenamu. Korga s pacckasan emy o NpoBedeHHbIX Ha-
MW 9KCMEPUMEHTaX U BapuaHTe MPU3eMIIEHHOr0 KOIMYECTBEHHOrO 0ObSACHEHUS 3TOr0 (heHo-
MEHa C NMOMOLLbI0 3NEKTPOCTATUKM, OH NErko OTKasancs OT «MNOTPACEHUS OCHOB (DU3UKU» W
3aMHTEpecoBarncs Tem, 4To Mbl genaem. Heckonbko pa3 Murgan npuesxan K Ham. [1ga pasa 4
Aenan goknagbl y Hero Ha cemuHape B 6onblwom koHdepeHuy-3ane MUDOW. Ouckycens Bbina
O4YeHb MHTepecHom " XeCTKON, KaK MOMNoXeHo Y (K13NKOB.

Tak Lar 3a LWwaroM Hay4Hbl MHTEPEC K HaWwuM pabotam BO3pOC A0 TaKOW CTENEHU, YTO BbINo
PELEHO NPOBECTU COBMECTHbIN ceMuHap OTaenexus obuien gpusmnkn n actpoHomun n Otae-
NEeHNsa SAepHON PU3NKK C HALUUM LOKadoM B CBATOM ANst oM3MKOB MecTe — UHCTUTYTE (hu-
3ndeckux npobnem. lMpeacepatenscTeoBan akagemuk B.J1. TuH3bypr. KoHdepeHu-3an Bbin
nepenosiHeH NpunerawLwmnin kopuagop Toxe (Tyaa bbina opraHm3oBaHa TpaHensauus). Kak cum-
BOM TOM 06CTAHOBKM — OYELLHWK HA OAHOM W3 CTYNbEB NEpBOro psaa, KOTOpbIA OCTaBMAN Ha
CBOEM MecTe AupeKTop uHcTuTyTa akagemuk A.C. bopoBuk-PoMaHoB, Korga eMy HyxHO Obino
OTOWTW. A Aenan Joknag y 3HaMeHUTOW OOCKM, Y KOTOPOW (PU3MKKU «BLIHECITM» MHOTMUX «3as-
BUTENENY. HeyBepeHHOCTUN Nepes CUMbHLIMK ONMOHEHTaMK Yy MeHs He bbino. MMocne goknaga
n obcyxaeHus rnyboko yBaxaemMbli MHO Butanun Jlasapesuy 3assun, 4o Hawa pabota —
9TO TOT PEAKUIA, K COXaNeHuto, cnyyai, korga ¢ «vyygecamny pasbupatTcsa Ha YPOBHE, NPUHSA-
TOM B (pM3NYECKOM IKCnepuMeHTe. IMeHHO 3T0 npu3HaHue bbino Ans Hac Hambosee BaXHbIM:
BeAb caMu pe3ynbTaTbl HyXHO Obino obcyxaaTb ¢ Megukamu. Nocne aToro § ABa pasa pac-
ckasbiBan O Hawwux paboTax Ha 3HaMeHWTOM TeopeTuyeckoM cemuHape B.J1. mH3bypra B
®WAHe. Tak nony4unocb, 4T0 BO BpemMs obCyxaeHus Hawen paboTbl Ha biopo oTaeneHus
obLwwen n3nNKM N acCTPOHOMUU A B 3ananbynMBOCTH 3asBUI1, YTO YPOBEHb (HU3NYECKOTO AKCrMe-
PUMEHTa Yy HaC HUCKOMbKO He Huxe, Yem B UHCTUTYTe dumandeckux npobnem. MNocne artoro
A.C. boposuk-PomaHoB no npocbbe Bosrnaensslero biopo akagemuka A.M. lNpoxopoBa cne-
LManbHO npuesxan K Ham B niabopatoputo, 4ToObl NOCMOTPETL CBOMMM rfla3aMun Ha TO, YTO U
Kak Mbl fefnaeM. B pesynbrate, HECMOTPS Ha BbI3bIBAKOLLYK 9K30TUYHOCTb TEMbI, HAC OKOHYa-
TENbHO NPUHSANN 3@ CBOMX.



NMABA YETBEPTAA. OpraHu3m yenoBeka B COOCTBEHHOM cBeTe
YTO HOBOro Ansa MmeauLUHbLI

Koraa 3apabotanu Bce kaHasbl MacCUBHOIO AMCTaHLMOHHOMO 30HAMPOBAHMUS, CXeMaTUYEeCKUiA
PUCYHOK «4ernoBek B COBCTBEHHOM cBeTe» (CM. puc. 1) kak Bbl oxus. Bo Bcex «okHax», yepes
KOTOpblE Mbl CMOTPENU, oTpaxatlLuue yHKUMOHMPOBaHUe («pabounin CTyK») opraHusma Kap-
TWHBI NYNbCUPOBANK, APKOCTb Nepepacnpegenanach 1 4yTko pearnposana Ha (yHKLMOHAb-
Hble CTUMYNbI, B TOM Yncne ceHcopHble. OcobeHHOo SipKo aTo ObINo BUAHO Ha coMHambyne Ko-
TOPOW TMMNHOMOr BHyLWan nosefeH4yeckne obpasbl: oT «Bbl cnute» f0 «Bbl 6exuTe no nectHu-
ue BBepx» unu «Bam xapko/xonogHo» v ap. BelpaxeHHble peakumn Habnwoganucb, ectecT-
BEHHO, B OTBET Ha pearibHble CTUMYINbI: MPW 3afepxKke AblxaHus, ctpecce (6onb, Hanpumep)
OXNaxAeHWN-HarpeBaHUM KUCTEN PyK UNK CTON HOT (3amycKarowmnx TepMoperynsunoHHble pe-
akuum), domanyeckon Harpyske u ap. Mpn aTOM npakTuyeckn Ha Mbon CTUMYN CBA3HO pearu-
poBasn BeCb OpraHu3m: Moar, cepaue, BHyTPEHHWE opraHbl, Mbllubl 1 Ap. bonee Toro, ncnone-
3yA HECKOJSIbKO KaHanoB, MOXHO Oblfio OQHOBPEMEHHO HabnaaTb OCHOBHblE hu3nonornye-
CK1e MOAAnNbHOCTU: 3NEKTPUYECKNIA NATTEPH, XapaKTepusyoLUin akTUBHOCTb HENPOHOB B MO3-
re, npoberaHne MMMNynbCOB MO HEPBHLIM BOMOKHAM, 3anyCK 3MEKTPUYECKOro BO3OYXAeHMs
MbILUIL, B NEPBYK0 oyepedb, cepaua; MeTabonnyeckyio 3HepreTuky u ee noafepxKy KpoBo-
CHabxeHunem.

Takoii o6weop2aHu3MeHHbIl, annapamypHo obecrneyeHHbIll «832/10» Ha
Op2aHu3M, 8 KOmopoM Mbl 6bIIU MUOHepaMu Yyemeepmb 6eka Ha3ad, Haszeanu
bYHKLUMOHANbLHbLIM KAPTUPOBAHUEM.

B peructpupyembix nocnegoBatefibHO Kagp 3a KagpoM AWHaMUYECKMX KapTax Kaxbld Bbl-
OpaHHbIN MUKCEN «UrpaeT» CBOK XapaKTEPHYH «Menoamtoy. Mpu 3TOM He OH OWH BELET Ce-
65 Tak. OBbIYHO OH BXOAWUT B rpynny («OPKeCTp») TOro WnKM MHOro pasmepa. Pasmep aToro
«opkecTpa» (Mccnegyemon obnactu) U3MEHSETCA B 3aBMCUMOCTU OT 0BLieopraHM3MEHHOro
COCTOSIHMA. Hanpumep, npu cTpecce CUHXPOHU3MPYETCS MakcuMmanbHO 6osfblias obnactb.
MNpu penakcauum 3T0T GOMbLION «OPKECTP» pacnafgaeTcss Ha MHOrO ManeHbKWUX, UrparoLmx
HECOrnacoBaHHO C ApPYrMMU. NpUMEHEHHbIN Hamu aHanua ((PyHKLMOHaNbHas cerMeHTauus)
CBSI3HOCTU «MrparoLLimMx» NUKCENOB AaeT BO3MOXHOCTb pasfenutb n3obpaxeHne Ha CErMeHTh
C OLHOTUMHBIM (PYHKLMOHMPOBAHUEM BHYTPU. KONUYeCTBO TakMX CErMEHTOB MX pacnonoxe-
HUe, pa3Mep U XapakTep BPEeMEHHOM OWHaMWKW BHYTPW KaxZoro nO3BOMAT NpeacTaBUTb
(PYHKLMOHANbHY OpraHn3aLuio U cocTosHue uccnegyemon obnactu. BaxHon xapaktepucTu-
KON (OYHKLIMOHMPOBAHWS SBMSETCA U MEXMOAanbHas CBA3HOCTb: HAaNpuUMep, MexXay anekTpu-
YECKMM 3amnyCKoM MbillLUbl, ee cpabaTbiBaHUEM U 3HEpreTUYeckon (Metabonuyeckown) «nna-
TOW», @ TakKe MOCTaBMNSAOWMM «roproyee» KanunnsapHelM KPOBOTOKOM. [1pu Takom noaxone
PaHHAS NaToNOrMs NPOSIBASETCA KaK OTKNOHEHWEe OT (PYHKLMOHANbHOW HOPMbl — KaK «CKpe-
XET», AUCCOHAHC B «OpKeCTpey» xu3HeobecneveHus. Hanpumep, HoBoobpasoBaHue Tuna 3no-
Ka4yeCTBEHHON ONyXONW paHblue BCEro nposiBnset cebs kak 06nacTb, PyHKLMOHMPYIOLWas aB-
TOHOMHO W [aXe aHTarOHUCTUMYHO NO OTHOLUEHWIO K ObLieopraHn3MeHHon perynaumun. Heog-
HOKpaTHO Habntogas opraHusm B ero COBCTBEHHOM CBeTe B npouecce (OyHKLMOHUPOBAHUS
(kak B Mokoe, TaK M, 0OCOBEHHO B npoLecce NPeOoAONeHNs UM Harpy3ok), Mbl OCO3Hanu, 4YTo
MMEHHO (PYHKLMOHANbHOE KapTMpOBaHWE AOMKHO ObiTb MOMOXEHO B OCHOBY HacTosLLEeN npe-
BEHTWBHOW MEANLMHCKOW ONArHOCTUKM.

Ho kak oka3anochk, Takoii eCTeCTBEHHbIN 00LLeOpraHn3MeHHbIN NOAX0/ OYeHb He MPOCTO Mpo-
ABWHYTb B MeauuuHy. [leno B TOM, YTO MeauLMHA CErofHs KpaliHe y3kocneuuanuampoBaHHa.
Mo mepe OanbHeliwero yrnybneHns MeauLUHCKUX 3HaHWIA cnieunanusaums elle 6onee cyxa-
eTcs. OOLIeopraHM3MEHHbIN «Nec» BCe He BUEH 3a Pa3poCLUMMUCA «AePEBbAMUY HaKOMMEH-
HbIX 3HaHWIA O «MOMOMKax» BHYTPEHHUX opraHoB. MepBbli 1 NOCNEAHUI pa3 MeauKkn U3yyatoT
00LLe0praHM3MEHHYH0 perynsLmio, roMeocTas, kak npasumo, TONbKo B Hayane obyyeHust B UH-
CTUTYTE U [Janee NpakTUYecku He UcnonbayioT. MMpuyeM 310 cucTtemMHoe o6Lle- opraHU3MeH-
Hoe 3HaHWe 0e3 peanbHOro MPUMEHEHUS OCTAeTCA MPaKTUYECKN TaKUM Xe apXauyHbiM, Kak
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npu ero BO3HUKHOBEHWUN — Bek Has3ad. B pesynbTate coBpeMeHHasi MeauLHa OPUEHTUPOBa-
Ha, KaK NpaBuIo, Ha AMArHOCTUKY NaTOMOMMK C MOMOLLbI TOMOrpadum 1 neyeHne nocpeacT-
BOM XMPYPrUW: XOTb MO3AHO, HO XOPOLLO BUAHO, YTO «0Tpe3aTby. Mpu obHapyXeHU HOBOOO-
pa30BaHWs (M3MEHEHNS CTPYKTYpbI TKaHW) Ha Tomorpade, Y4Tobbl NMOHATL €ro NpUpoay, Nochl-
NatT ONSATb Xe Ha CTPYKTYPHYH ANArHOCTUKY: €e MUKPOCKOMMYECKNii ypoBeEHb — Buoncuto. A
Belb [10 MOSIBMEHNUSI CTPYKTYPHbIX MBMEHEHWIA B TKaHSX Mocne paHHUX (YHKLUWOHAMbHbLIX OT-
KNOHEHWI 06bIYHO NPOXOAST roAbl... M Bce 9TO BpPeMS «KpUYMT», U BCe CUNbHEE (YHKLMO-
HarbHbI Neit3ax. Ho coBpeMeHHas MeguLMHa ero, Kak NpaBuso, He CRbILINT.

Mbi npeanoxmnu ucnonb3oBatb Halle MyJibTUMOAAJSIbHOE (*)yHKLI,I/IOHaJ'IbHOG KapTupoBaHue
AnAa paHHEro BbiABNEHNA NAaTONONMKU Ha ypoBHE OTKNOHEHWN B (byHKLMOHaJ'IbHOM natrtepHe, oo
X 3aKkpenneHua B Bunae yCTOI;I‘-WIBOVI CprKTypHOIZ natonoruu. M 6onee Toro, MynbTUMOdanb-
Had d)yHKLlVIOHaﬂbHaFI KapTWHa obnagaet HamHoro 60MbWKUM MOTEHUMaNoM pacno3HaBaHUA
naTonornu no CpaBHEHUKO CO CTPYKTYPHbIMU I/I306pa)KeHI/IFIMI/1 TMna TOMOFpad)VIVI.

B oTnnume OT CTPYKTYPHOII AUArHOCTUKM (PYHKLMOHANBHOE KapTMpOBaHWe COBCTBEHHBIX CUr-
HanoB OpraHuaMa HenpepbiBHO U Haubonee ecTeCTBEHHO WHKOPMUPYET O TOM, Kak «cebs
YYBCTBYHT» OCHOBHbIE CUCTEMbI MOAAEPKAHUS KNU3HEAEATENbHOCTH. HyXHbI TONKO CEHCOPBI,
yToObl «CnyllaTby 3TU cuUrHamnbl. He HYXHO HM NpPOCBEYMBATL PEHTTEHOM, HU MPUKNaabIBaTh
CUMNbHbIE MarHUTHbIE MONs, HW UCMONb30BaTb YNbTPA3BYK, HU BBOAUTL PaANOaKTUBHbIE U30TO-
nMbl ¥ Ap. HenpepbiBHOCTb TAKOro €CTECTBEHHOTO MOHWUTOPUHIa NPUHLMNUANBHO BaXHa, Belb
(OYHKLIMOHANbHbIA «CKPEXeT», AMCTapMOHWUS KaK MpedBeCTHUKM NaTonoruu BHayane nposis-
NATCSA HE NOCTOSHHO, @ BPeMsl OT BPEMEHH B NMPOLIECCE NPEOONEHNS XU3HEHHBIX Harpy3ok:
(U3NYECKOI, MCUXONOrMYECKOi (CTpecce), HEMpOM3BOMbHbLIX 3afepXKax [blXxaHus, npueme
nULM 1 ap.

KoHe4yHo, goctaTovyHo CINOXHYKO annapatypy Aand d)yHKLlVIOHaﬂbHOFO KapTUpoBaHNA HeEJ1b3A
ncrnonb3oBaTtb And HenpepbiBHOrO MOHUTOPWUHIa COCTOAHUA OpraHun3ma. Ho ¢ ee nomouibio
MOXHO nHanemnayanbHO I'IOD,06paTb M nogorHatb COOTBETCTBYHOLWME MUHUATIOPHBIE MOHUTOPbI:
UX napameTpbl, MECTA pa3MeLleHna Ha Tene 1 ap.

MeauumuHCKMX NapTHepOB BHavane NpuBMeKny K HaM HOBbIE annapaTypHble BO3MOXHOCTY A5
PELEeHNS X CMeLnanu3npoBaHHbIX 3agay. Ho NoCTENEHHO U X YBIEK OPraHMYHO CBS3aHHbIN
C (DYHKLMOHASBbHBIM KapTUpoBaHueM 0bLleopraHM3MeHHbIn MeToanYeckuin nogxod. Ero nyu-
e MOHANM U OLEHWUNN NOCETMBLUME HaLl LEHTP MEAMKM U (DU3MONOrKN CTapLIero NOKOMEHMs.
Cpeam HuX akageMuk, reHepan-nofikoBHUK E.N. CMupHOB, BO3rNaBnsBLUNA apMENCKY0 Meau-
UMHY BO Bpems Benukon OteyecTBeHHOW BOMHBLI. OH, Byayun faneko He MOMogbiM Yenose-
KOM, MPOBEN Y HAC HECKOSIbKO YacoB U NPUATHO YAUBUI MEHS CBOUM XMBbIM UHTEPECOM K 00-
LLleopraHU3MeHHOW CBA3HOCTU HalMX PYHKLMOHANbHbLIX KaPTUHOK. [ocne Hero K Ham 4O0BOSb-
HO cKopo npuexan akagemuk E.W. Yaszos, ¢ kotopbiM E.W. CMupHOB nogenuncs cBoOuMMM Brie-
yaTneHusmu. Yasos, nNpu BCeW CBOE 3aHSATOCTU, TOXE OYEHb OBCTOSTENBbHO M 3aMHTEPECO-
BaHHO 0OCyamM/1 BO3MOXHOCTU Hallel annapaTypbl U MeTofoB. bonee Toro, npeanoxun gaxe
obocHoBaTbca Y Hero B KapgwoueHTpe. Akagemuk A.H. KoHoanos, gupektop WHCTMTyTa
HENpoXupyprum, nobeiBas y Hac, ckasas, YTo cam bbl C YA0BOSLCTBMEM NopaboTan ¢ HaluMm
«Urpywkamuy», oa He MOXeT M3-3a OYeHb NMIOTHOrO rpaduka OTBETCTBEHHLIX OMepaLluin KOTo-
pble NINYHO Aenaert.

Tak nocTeneHHO Hac noceTunn MHorue Begylwme meanku Mocksbl. S, ectecTBeHHO, obcyxaan
C HUMK Npobnemy MeauUMHCKOW Bepudmkaumm (pa3paboTku KNMHUYECKUX METOAMK NPUMeHe-
HMS) Hallen HOBOW MpUHUMNMAnbHO obLleopraHM3MeHHOW annapaTypbl B YCNOBUSIX COBpe-
MEHHOW, CUMbHO crneynanusnpoBaHHon MeauumHbl. Akagemuk KO.M. JlonyxuH nocoBeToBan
MHE B35Tb ON1S1 3TOr0 HECKONbKO acnMpaHTOB-MEAMKOB C pa3Hon cneuunanusaumen. Cenvac
yepes 20 neT, Ang sepudukaLmum obLieopraHn3mMeHHOro nogxoaa noHagooutcs yxe 6onblue:
MeOuUMHCKas Hayka Bce bonble cneuunanuampyetcs. O4eHb BneYaTnua Hac LWUPOTON CBOEN
apyauumun npocpeccop J1.J1. Wwuk, ocHoBatenb kadeapbl xuBbix cuctem MOTK. Ha mon Bo-
npoc, OTKyAa ousmnonor Tak Xopowo noHumaet gusuky, Jles JlazapeBny, HECKONMbKO yaAMBUB-
Wwunck, oTBeTUN: «Tak 9 Bedb MMMHasuio KoH4an...» [la, paHble Hayka n obpa3oBaHue cosfa-
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Banu kyaa Gonee LIeNOCTHOE MUPOBOCTIPUATHE.

Mo mepe yrnyGneHus 3HaHUs 1 0cO6EHHO HOPMUPOBAHUS OCHOBAHHOM Ha HUX TEXHOMornye-
CKOW LMBMAM3ALMM CUCTEMHOCTb BOCMPUSTUS paspyllaetcs. M aTo co3pgaeT HapacTatolime
cepbesHble MPOONEMbl CUCTEMHOM HEYCTOMYMBOCTM Haliero mupa. MpumeHUTenbHO K Meau-
LiHe 3T0 npobnema CUCTEMHOI HEYCTOMYMBOCTM OpraHM3ma Yenoseka nog HaTUckom Bce 60o-
nee yskocnewLuanu3MpoBaHHOro MeAULIMHCKOro noaxoda. PasButie cUCTEMHOI Hayku He yc-
neBaeT 3a TexHonorueii. MpuLWno Bpems roToBuUTb CNeLnaniucToB No CUCTEMHOW UHTErpaLum
3HaHWit 1 UX NpUMeHeHn0. MeauunHe B 4OMOMHEHME K Y3KUM CrielmanucTam — Kapavonoram,
NynNbMOHOMOraM, HEBPOMNATONOramM ¥ MHOTUM APYMMM — HYXHbl «00LLEOPraHU3MEHHbIE» Bpa-
uu.

YBupgetb 60onb

Halue nHpakpacHoe TennoBmaeHne no3Bosnuno
B MPSIMOM CMbICne crnoBa yBuaeTb 6onb. A 3Ha-
YMT, OTKPbINO BO3MOXHOCTb €€ OObEeKTUBHO
n3MepuTb M maeHTuduumposatb. OpraHusm
BbicTpO pearupyeT Ha obuwyto 6onb, oTkyaa Obl
OHa HM ucxoguna. lpowe Bcero yemaeTb 3TO
MOXHO Ha KOH4YMKax nanbues. Takas aBapuiiHas
obLleopraHMamMeHHass peakuuMsi pa3BMBaETCH
ObICTPO: 3a HECKONMbKO CEKyH4 OXnaxgatTcs
KOHYMKM NanbLeB Ha 0beunx pykax. ATo oTpaxaeT
:;:p:“l::ﬂ::‘;’:::::p:;:"‘ffo‘:”“ i s 10wy, CM83M YNPABAAIOWMX  KPOBOTOKOM COCYAOB —
CTANA; CpARG — NaRpM U3 unkMa 8 npoecce ofestonuaaen ¢ noveuse  AHACTOMO30B, KOTOPbIX OCOOEHHO MHOro  Ha
e KOHYMKax nanbLes. [pu XpoHuueckom Gonesom
CUHAPOME YeNnOoBeK XKMBET C 3TUM CNa3MOM. JTOT OOBEKTUBHLIA MHAMKATOP 60N MOXHO UC-
nonb3oBaTb Ans nogbopa W KOHTPONS NeYeHUs, Hanpumep, B ONPEAENEHHbIX CNyYasX CHATb
6onb nomoraet akynyHkTypa.

Mpu cunbHon 6onm (nocne ykona
aKynyHKTYPHOW WrMod B YLUHYIO
paKoBWHY) BHavane Habnwogaetcs
CYLLECTBEHHbIN Pa3orpeB  ChuHbI
ucnbityemoro («bpocaet B xap»).
JInwe nocne atoro npoucxoauT
[0CTaToOYHO rnybokoe oxnaxaeHue
(cM. puc. 25). TyT apKko nposiBnseT-
CS YCTaHOBSIEHHOE B (HM3MONOrum
NnpaBuIo — CMeHa xapakTepa peak-
UMM Ha NPOTMBOMOSOXKHBIW, Koraa
YypOBeHb BO3[eWCTBUSA MpeBbiaeT
HEKUA NOpor (OMHaMMUYecKkuin aua-
nasoH — HopMmy peakuum). KctaTtu,
nogobHoe Habnwopgaetca W B
TEXHUYECKMX CaMOperynmpyoLLmx-
Puc. 25. Peanuna MH(paKpacHoro CBEYEHMA KOMHBIX TOKPOBOB cA cUCTeMax. HTo XapakTepHo AnA
CIMMHBI HA CHALHYO GOk Takoro BblpaXeHHOro CTpecca,

peakuns Obina  CUHXPOHHOW W
0MHaKOBOW ANs BCeW CMuHbL. B oTnunume ot aton «obLiemobunmsaunoHHom» peakuuu, B Co-
CTOSIHUM penakcauum usnonorniyeckne peakum COBEPLIEHHO HE KOPPENMpPOBaHbIl: KaXAabl
MUKCEN XMUBET CBOEN XU3HbK. (Hy, TOYHO Kak Mobunusauus gemokpatmyeckoro obliecTesa BO
BPEMS BOMHbI MO CPABHEHMIO C YaCTHbIM NPeANPUHUMATENLCTBOM MUPHOrO BpeMeHW.) U aTo
He CllyyanHoe COoBNajeHue: Takoe onTuMansHoe nosefeHne — OANH U3 3aKOHOB NPUPOAbI, He-
06X04MMbIN ANS BbXMBAHWUS CAMOOPraHn30BaHHbIX BMOCUCTEM.
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Mpu nokanbHOM 6onn (YKON Uronkom B ThiSIbHYK CTOPOHY NagoHM) Mbl Habnogany Ha KUCTAX
pyK npoberaHue BbICTPbIX (32 4ECATOK CEKYHA) BOSTH OXNaXaeHus (CM. puc. 26). 31o paboTaeT
ObICTPO pearmpytoLlas cuMnaTmyeckas HepBHas cucTema.

THH= AR ' Bonb BO BHYTpeHHEM opraHe Bbi3bi-
: BaeT CMa3m MbILUL, TOpca Hag HUM.
C NOMOLLbI 3NEeKTPOMETPUYECKOro
KapTMpoBaHUs BUOMEXaHUKM 3TO
ObII0 XOPOLIO BWAHO, HanpuUMep,
npu  anneHauuuMTe U OCTPOM

Puc. 26. MlpocrpancreenHo-speMeHHO# narrepH Gonu B undpa- 6po|-|x1/|Te.
KPacHOM TEMN0BOM CBEYEHUM KUCTER PYK

Cnpasa — BpeMeHHOE NOBEAEHHE APKOCTH MH(DPAKPACHOTD CBEYEHMA BAOMb YKa- HO CaMO€ MHTEPECHOE, Hallk METO-
3aTeNbHOMD Nansya Neeoi KMCTH NOCNE YKONA MIDNOYKOM B Npasyio kncTe. Ha- bl 06meopraHmsmeHHoro KapTupo-

KNOHB XaPaKTepPHIYIOT CKOPOCTh npoﬁeramm_ux BAONL NANLLUA NO KOME BONH Ka- BaHuA OTKprJ'II/I BO3MOXHOCTb Msy_
NUANAPHOIND KPOBOTOHKA: Gonble HAKNOH — 3HayuT, bonbwe CKOpPOCTE, HAKNOH

8 APYIYI0 CTOPOHY — B038paT BOnMM, Kak suano, gawe weBonswoii ykonwumx  1EHNA U KJ'IaCCI/I(bI/IKaLI,VIVI d)yHKLMO'
(npuvem B ApyTYIO PyKY) Bbi3biBaeT Gonbwyio «nanuky» B ceTw kanwanaproro  HasnbHbIX NATTEpPHOB donu pasnuny-

KPOBOTOKA B KOMe KMCTel obenx pyx. HOW MPUPOABI. 3T NaTTePHbI
4ype3Bbl4anHO MHOrOMYHKLMOHaMNbHbLI. OHW BKNOYAKOT Kak BbiCTpble 61M03nNekTpuyeckne peak-
LnK, TaK 1 MeaneHHble nepepacnpeaeneHns KpoBocHabxeHuns n metabonuama B TkaHsx. Npu
9TOM peyb MAEeT O ABYX TUMAX CBA3AHHbIX Mexay cobov hyHKLMOHANbHbLIX NAaTTEPHOB — «KOp-
penatoB 6onu» (Tak UX Ha3blBalT (U3NOMOrK): KOPTUKASbHLIX (B KOpe rOfOBHOMO Mo3ra) u
coMaThyeckux (COOTBETCTBYOLME (PYHKLMOHANbHbIE U300paXeHns Tena: KOXHbIX MOKPOBOB,
MbILLUL, BHYTPEHHUX OPraHoB).

Kyputb BpeaHo

PeanusoBaHHasi Hamy BO3MOXHOCTb BUAETH YerioBeka B COOCTBEHHOM CBeTe NO3BOMSET, Kak
B 3epkarne, pasrnagetb cebs u ¢ y4eToM BnevaTneHns CKOppeKTMpoBaTh NOBEAEHNE, NPUBbIY-
knn gp. B obwem, nposisuTb bnaropasymue.

A cam He KYpHO U NOTOMY O4YE€Hb YYBCTBUTENEH K CUTApPETHOMY ObIMY. ,U,Ba MOUX CaMbIX MOJ10-
AbIX COTPYAHUKa-NporpaMMmncTa oT4adaHHO Kypunu.

Becakuin  pas, npoxods no Kopuaopy
MUMO WX KOMHaTbl Aaxe Mnpu 3aKkpbiTOM
ABepU, S NPsSIMO «CMOTbIKaNcs 0 AblMy.
OpHaxabl MHe MpuWWmo B rofioBy npo-
BECTM  TakoW  aKcnepumeHt. A
NPEeAnoXu UM NOCMOTPETL C NMOMOLLbLIO
AMHaMW4Yeckoro  TennoBUAEHUA  Ha
CTOMbI WX HOT BO BPEMS M cpasy nocrne
KypeHus, 4yTobbl onpegenuTb AUHaMUKy
KpOBOCHabXeHns CTon Hor BO BpeMms
KypeHus. [leno B TOM, YTO Mbl aKTUBHO
COTpyAHWYanu c Xupypramum B paspa-
BoTKe KMUMHUYECKOW METOOMKU AuarHo-
CTUKN «BonesHn Kypunbluuka» — obnm-
TepupyroLLero sHaapTepumTa — ¢ Nomo-

Puc, 27. HudpaxpacHple TepMon3obpaxeHua CTON HOT B Mpoyecce

HYPEHUA b0 Halero AuMHaMMUyecKoro Tenso-
Cresa — rpadwmi MIMEHEHMA TEMNEPATYPL HA KOHYWKAX NANbUES B Npouecce BMﬂeHMﬂ. B YaCTHOCTU nng TOFO, qTo6b|
B —— HaMeTUTb Ha CTone KOHTyp Ans

aMmnytauun (C Lenbo npegorepalleHnad FaHFpeHbI). ,D,O TaKom CTpaLLIHOI;I nepcnekTnuBbl 4Yeno-
BEK KypuUT HE OAUH MecAl M rof, Tak 4TO €CTb BpeMsd 06paSyMVITbCFI npn noABneHUn nepsBbIX
NMPM3HAKOB.



Ha pwuc. 27 BugHo, kak BegyT cebs cTonbl
HOr B COBCTBEHHOM WMH(ppaKkpacHOM Ten-
NIOM CBEYEHUW BO BPEMS KYpPEHUS Y eLle
He BGOMbHOro KypwunbluyuKa: y opraHusma
noka XxBaTaeT pPecypcoB BOCCTaHOBMUTb
HapyLleHne KpoBOCHabXeHWS.

ObcnenosaB pebaT ¢ NMOMOLLbIO Halen
annapatypbl, Mbl YBUAENM, YTO Cpasy xe
nocrne Hayana KypeHus HauMHaeT nagathb
SIPKOCTb CBEYeHMst cton. ATO roBopuUT 06
YMEHbLUEHWN KPOBOTOKA B CBSI3U C Bbl-
3bIBaEMbIM KypeHMeM cnasmom COCyA0B.

OT0 0COOEHHO BbIPAXEHO Ha KOH4YMKaX
nanbues, roe cocpeaoToyeHbl ynpaBns-
loLwMe KPOBOTOKOM aHacTamos3bl (Tak xe
KaK 1 Ha pykax).

Uepes 2-3 MUHYTbI Mocne npekpalieHus
KyPEHMUS Y OAHOIO M3 UCTbITYEMbIX KPOBO-
TOK Hayan BbICTPO BOCCTaHaBNMBATLCS, a
BOT Y APYroro (Ha NepBbld B3rnsa He
MEHEE  «PO30BOLLEKOro») BOCCTAHOB-
feHne 3aTsHYNOCb Ha AECSTKM MUHYT.

AT0 (hakTU4eCckn Bbin «NepBbI 3BOHOKY
Pue. 28, Hudpakpacusie repMon3obpamenus CTon HyPUABIHKA

Yembipe sepxHux pucyHia — Kajps n3 dunema, oToBpamaloLero peaxiuio Kpo- AnA HEro. TyT 6bl Camoe BpemA
BOTOKA Ha NpMeM cocynopacluupsowei Tabnetwn. Ha npasoi Hore cocyns yixe nperaTMTb KprTb XO0TH 6b| Ha BpeMg

HE pearupyioT: He pacllipRIOTCA. Iro KOHTPACTHD BMAHO NO OTHOWEHHKD K 300~

POBOH NEBOH HOre. Ho NOKa NoTepAHA NHWE GYHKLMOHANLHOCTE: THAHW TEnkIe, (MHM! B KpanHem cny4ae, YMEHbLIUTb
T. 8. KpoBocHaGKaloTCA, 3Ta CTaMA «BTOPOIT NPeynPEHTENLHBIR IBOHOKD An8 [AHEBHYI0 «Hopmy»), noka OpraHusm

HYPUNbILWKE: BHUIY — NOCREAHAR CTAOWA: Ha npanoﬁ HOTE YyTh BUABH TOABKD

ofuy Bonswoit naney. Ocransise (ga w Gonewoi) cHabmaOTCA KPOBLID 0YEHb BOCCTaHOBUT CBOIA aﬂaﬂTMBHbm pecypc.
cnabo, T3k 4TO HX TEMNEPATYPHAA APHOCTL HECPABHNMO MEHBILIE, HEM Y HOPMANb- BTOpaﬂ cTagua  pasBUTUS «bones3Hu

HEIX THaKER. 3T TOT CAyyal, kora 066IMHD NPOBOAAT AMNYTALMKID.
KypunbLUymMKa» — 37O OTCYTCTBUE peakuuu
Ha cocyfopaclumpsitolee Bo3aencTane, Hanpumep, npuem tabnetkun (cM. puc. 28).

C nomoLLblo pagnMoTenioBUAEHNS Mbl MOCMOTPENU, Kak pearvpyeT Ha KypeHue Kopa rofioBHO-
ro Mo3ra, U yBuaenu JocTaTtouHo rnybokoe oxnaxaeHue Kopbl NeBoro nonywapus, 0co6eHHo
B obnactu 3atbinka (cMm. puc. 29).

KypunbLyukam nonesHo 3HaTb 06 3ToMm
n ecnu He BpPOCUTL KypUTb, TO HaWTK
BO3MOXHOCTb  MEpPUOANYECKM  «CMO-
TPETb» Ha (OYHKUMOHANbHOE COCTOS-
HMe CBOMX COCydoB, B MNeEpBYKH
ovyepedb, B CTOMax Hor, 4TOObLI MO
BO3MOXHOCTW  perynupoBatb 403y
kypeHnus. Kctatn, Heobxogumasa pns
aToOro  annapatypa MoxeT  OblTb
[,0CTATOYHO NPOCTON U OCTYMHON ANs

nNPUMEHEHNA B JOMaLUHNX YCINOBUAX.
Puc. 29. Paguorennoesie n306paeHua rol0BHOro MO3ra B npo-

uecce KypeHua

OxnaxodeHue KOpbl €c853aHO CO Cl1a3MOM KPOB8EHOCHbIX COC}/dOB. Y HavyuHarowux
Kypusibuwukoe amom crna3m npoxodum yepe3 HECKOJIbKO MUHym nociJie
npeKkpaweHusi KypeHusl, Kak U Ha cmornax Hoe ebiue. Ho ¢ POCMOM Cmaxa KypeHus
goccmaHoeJsieHue ece 60/buwe 3amsiaueaemcsl.
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NMABA NMATAA. Yypeca n ceHcopHoe BocnpusaTue
Haw nopxop K wyaecam

£ B NpuHUMNe gonyckan BO3MOXHOCTb CyLLECTBOBAHUS He YKNaablBatloLWMXCA B paMKn ecTe-
CTBEHHbIX HayK (dm3uku, matematuku, xumuu, duonorumn) buovygec-eHOMeHOB 0COBEHHO
CEHCOPHbIX. (A He nobM TEPMUH «3KCTPACEHCOPHbLIXY, NpeanonaratLLni, YT Mbl 3HaeM
npegesbl CEHCOPHbIX...) HO TONbKO Hayka — eAMHCTBEHHO HaAeXHbl cnocob BEPHO MOEHTU-
uuMpoBaTb UX U CAENAaTb OPraHNYHOM YacTbi HaLero MUpPOBOCMPUATUSA. NS yyeHblx de-
HOMEH — 3TO «MpOCTO» 0OBLEKT UccneaoBaHus, NPodeccMoHanbHoe Aeno («4yao» Ans HUX
CnoBO pyratenbHoe...). C NOMOLbI HayKn Mbl BMECTO 3K30TUYECKUX «Ouononeny, «aypbi»
yBUaenu B COBCTBEHHOM CBeTe MHOroobpasHyl AMHAMWUYECKYID KapTWUHY YHKYUOHUPYHO-
uje2o0 opeaHusma 4esnoeeka. OHa He NPOTMBOPeYUna CyLEeCTBYLWNUM NpeacTaBNeHNs M 0
cusmonorun opraHuama YenoBeka, boinia 4OCTAaTOMHO CTPOVMHON M NocnegoBaTensHon. B Hei
BCe MOXHO ObIfIo «moTporatby, U3MepUTb, UCMOMb30BaTb Kak HafEeXHY OTNPaBHYK TOYKY
ANs yrnybneHHOro M3yyeHns unu npakTuyeckoro npumeHeHns. Hawa pabota Gbina Hanpas-
NeHa Ha aHanu3 CEHCOPHbIX (PEHOMEHOB. YCTaHOBIEeHNe UX AOCTOBEPHOCTH, Kak yKe oTMeYa-
nocb Bbilwe, BbINO 3a Npegenamu Hawen npodgeccun. Ho npu 3TOM S BCe BPEMS MOMHWA O
TOM, YTO Halla KOMMETEHUMS OrpaHnyeHa TONbKo obnactbio usmnku. o Yactn pusunku Mol
HUKaK1X «4yfec» He BCTpeTunu. Ho Bedb rnaBHas Hayka o6 opraHusme yenoBeka 310 He u-
3uKa, a (OM3MONOorns, B HaLLEM CnyYyae CEHCOpHas, U NCUXOMU3NONorus.

7 ye roBopun, YTO NoKkasaHHas HaMu BO3MOXHOCTb ANCTAHLMOHHOTO (PU3NYECKOrO KOHTaKTa
9KCTpaceHca C NauMeHTOM Yepes MHGpaKpacHoe TENOBOE M3MNyYeHne Janeko He ucuepnbl-
BaeT 00bsICHEHME 3TOro heHomeHa. 3a 3TUM C BONbLLON BEPOSTHOCTHIO MOXET CTOSTh CEH-
COpPHOE B3alMOAENCTBME Yepes OpraHbl YyBCTB, B NEPBYI0 0Yepeab 3peHue.

Bl [10006HbII  ncuxogpusuosio2udeckull  CeHCOPHbIU  Quamoe2  (maccax) Ha
=1 nodcosHamenbHOM ypoeHe 8 MpuHyumne MoXem JieXamb € OCHO8e He MOJIbKO
«Quaz2Hocmuku», HoO u obrie2yeHuss cocmosiHusi nayueHma («ie4eHusi»). BeOb makol
deslukamHblli (Ha CeHCOPHOM NMOOCO3HamMesIbHOM YpO8He) UHMepaKkmueHbIl Maccax
crnocobeH npuyesnbHO akmueupoeamb caMope2ynsyuo opaaHu3ma.

3710 He Bonee Yem NPUHUMNMANBHO BO3MOXHAA MOAESb SBMEHUS, KOTOpas HAy4YHO «Mpu3eM-
nseT» 4Yyao, HO He B (U3KKe, a B KyAa MeHee u3BegaHHon obnactm — ncuxoguanonorum. A
NOCTaBWN B KaBblYKM CMOBA «4MArHOCTMKa» U «Jle4eHney Nno crneayowmm npuunHam. JuarHo-
CTUKa 3KCTpaceHca — 3To He Bonee Yem BbisSiBEeHWe 0b6nacTu Tena, B KOTOPOW MOXeT BbiTb
Henopsgok. Korga akctpaceHc (kak npasuno, 6e3 meauuuHckoro obpa3oBaHus) nblTaeTcs Ha
OCHOBE 3TOr0 NOCTaBWUTb MEAWLMHCKWIA AMarHo3, «ovapoBaHue» cpasy ucyesaert. JleyeHue B
[aHHOM CryYae He YTO MHOE, KaK akTUBaLuMs pecypCcoB OpraHuamMa, HanpaBneHHas Ha To, YTo-
Obl «camo npowsno». Ho B AelCTBUTENIbHOCTM 3TO Cambli NyYlWii BapuaHT n3basnexHus ot
BonesHu.

AdhekT nnayebo

B cbeHOMEHe 3KCTPaCEHCOPHOro «feYeHUs» ecTb elle ogHa BaXHas Ncuxoguanonornyeckas
COCTaBnswLas, CBA3aHHas C YPOBHEM LOBEPUS, BEPbI NaLMeHTa B Lenutens. 310 yxe cpoa-
HW (heHOMEHAM UCLENEHNS OKOMO WKOH.

Y [XyHbl Ha nuke ee criaebl Haubornee «BepytoLmMe» B ee Jap NaLUUeHTbl M3neynBanuch (npa-
BUNbHEE CKa3aTb, CaMOM3IIEYMBANNCh) YXe OT OHOrO ee MOsIBIIEHWS B 3ane: BUASA €e, Cribllia
ee, «MOMACb Ha Heey... JTO Ta camas «ncuxodusmnonornieckas coctaenswLlasy... B meau-
LiMHe ee Ha3bIBaKT «nnaueboy.

dDapmaueBTqueCKme d)VIprI UCNOJb3yoT nnauebo MPU UCNbiITaHNAX HOBbIX d)apMHpenapaTOB,
AaBad 4acTu nauuveHToB nod BMAOM NeKapcCTBa NYCThIWKY: HEOTNUYMMYIO NO BUAY OT JieKap-
CTBa, HO HE coepXallyt ero BoBce. ,D,GJ'I&IOT 9TO OBOWHbLIM CrenbiM METOAOM: HU NaLMEHTHI,
HW CaMW Bpayn HE 3HAKOT, KOMY YTO Aalin. BCE BEPAT, YTO OAKOT TOJIbKO NaTeHTOBaHHOE Jie-
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kapcTBO. /3BECTHbI NULWb HOMepa TabneTok, 4eNCTBMUE KOTOPbLIX aHanW3npyoT nocre nonyye-
HUSA KIMHUYECKUX pe3ynbTaTtoB. [Ins noatBepxaeHns apdeKTUBHOCTM NEKapCTBa HYXHO, YTO-
Obl NPOLEHT NALMEHTOB C 3aMETHbIM YNyylEeHnemM 340POBbS Cpean rpynnbl, NPUHUMAaBLLEN
TabneTkn-nekapcTBo, ObiT MHOrO BbILLE, YEM B rpynne ¢ nnauebo. 3To nogTBepxaaeT XuMu-
YECKYI Npupoay BO3LenCTBUSA (HeobXxogumoe ycrnoBue ANs paspeLleHnst BbINTU Ha PbIHOK).
OpHako GblBaeT, YTO NPOLIEHT NaLMEHTOB C YNyYllEeHNEeM 340POBbS 4OCTATOYHO BENWK Cpeau
obewx rpynn. 3TO 3aBUCMUT OT TUNa 3aboneBaHNs U B 3HAYUTENBHOW CTENEHN OTTOr0, HAaCKOSb-
KO YenoBeK BEPUT B TO, YTO NEKapCTBO AENCTBUTENBHO MOXET NOMOYb. Takon pesynbTaT BOC-
NPUHUMAETCS TONbKO Kak oTpuuaTenbHbin Ana nekapctea. Ho Belb OAHOBPEMEHHO 3TO O3Ha-
4aeT, YTO B 3TOM crfyyae nnauebo paboTtaer He xyxe nekapctcTal A peanbHo — gaxe nyd-
e, Tak Kak oT nnayebo He BbiBaeT NoboYHbIX appekToB. Noyemy b6bl Honee geTanbHO He
U3y4nTb NpMpoay NCMXogM3nONorMyeckoro Bo3gencTauns ¢ TeM, Ytobel caenatb ero KOHTpo-
nupyembiM? Ho 3TOro He MPOMCXo4nT, MOTOMY YTO NCUXOMUINONOTMS (B OTNINYME OT PUSKKK,
XUMUK U OpYruX TOYHBIX HAYK) He JocTurna Heobxoaumoro ans pa3paboTku TEXHONOrMM ypoB-
HS pas3BUTKA... ITO NPUHUMNUANBHO O6LLEOpraHn3MeHHas CUCTEMHAs Hayka, KoTopas MHOMo
CIOXHEe, YeM TOYHble Hayku, W NOTOMY HaMHOrO MeHee pasBWTa B COBPEMEHHOW Yy3Kocrne-
LManu3npoBaHHON TEXHONOMMYECKON LIMBUN3aLINN.

MHTepeceH B 3TOM CMbICIe OMbIT M3BECTHOIrO 0AECCKOro Lenutens. Kak-To oH cam ¢ toMOpoM
pacckasblBan, camoe TpyaHoe Obino B Havane Kapbepbl, Korga OH BKNagbiBan BCe CUMbl, pa-
6otan ¢ naynMeHTOM MHAMBMAYaANbHO U Jaxe AeHer He Bpan. Npu aTom nevebHbIn adhdekT
Obin, HO He Bcerga. Korga oH Havan paboTtaTtb C HECKONMbKMMU nauueHTamMmm OGHOBPEMEHHO W
ctan 6paTb 3a paboTy AeHbru, pesynbTaT ynyywuncs. Ewe 6onbwe aghheKkTMBHOCTL BO3POC-
na, Kkorga OH cTan nevutb No TenedoHy n 6patb gopoxe. B nocnegHee Bpems, korga cnasa o
ero «boxbem gape» pasownacbh, U Hapog NOBanuM, OH NeYU B OCHOBHOM MO NOYTE: NaLUMeH-
Ty AOCTATOMHO 6bINO Nocnatb MMCbMO C OMMCAHMEM CBOWX HEeAyroB W BROXWTb XOpOLIMe
AEHbrN. YnyyweHne 300poBbs HACTynano rapaHTMpoBaHHO... B 4aHHOM KOHKPETHOM crydyae
HanMUo apekT Toro xe nnauebo. ekt nnauebo NposBNSETCA U B MACCOBbIX CeaHcax
AMNNOMMPOBAHHOIO NcuxotepanesTa KalunumpoBCcKoro 1 xypHanucta Yymaka.

KawnupoBckuii HauMHan kak Bpay C WHAWBMAYanbHOroO npuema fecstka BonbHbIX B AEHb.
MOXHO cunTaThb, YTO NpK 3TOM OH B KAKOW-TO Mepe nomorarn Kaxaomy u3 Hux. 3to bbina npo-
(heccroHanbHO HanpsxxeHHas paboTa, KoTopas HU Cnasbl, HU 3aMETHbIX JEHer He NMpuHocuna.
Korga oH cTtan pabotatb C OrpOMHOW ayAUTOpUEN Ha CTaguoHax, u ocobeHHo no Tenesumae-
HUIO, 3(PMEKTUBHOCTL €ro NPSAMOro NPogeccMoHanbHOro BO3AENCTBUA Ha OTAENbHOro nauu-
eHTa (He BuAs ero n 6e3 obpaTHOM CBA3N) SBHO JOMKHA OblNa YMEHbLUUTLCA B ThICAYM pas.
OpHako faxe npu 3TOM M3 COTEH ThICAY — MUINIMOHA 3puUTenieil — NoTeHUManbHbIX NauneH-
TOB HAaXOAMTCA COTHS, KOTOPbIX «BAOXHOBMSAET Ha u3neveHune» ero obpas, BOCNPUHUMAaEMbIN
3pEHNEM M CnyxoM. ITO ADeKT «BoNnblmMX UnUDp». ITU HEMHOrKE NOAW NULYT «B peaak-
LMI0», BBICTYNAKT NO TeneBnaeHuno (60NbLMHCTBO, KOTOPOMY He MOMOrSIo, MOnYuT). Tak BO3-
HUKaeT 1 NoAAEPKMBAETCS Bepa, Heobxoaumas ans nonyyeHus acpekra nnawebdo.

[puMepHO Tak e, HO cpasy Ha4yaB C camoi BONbLIOW ayauToOpUn — TeNeBUOEHUS, «eUnny
XypHanucT (1. e. NpodeCcCUoHanbHbI «MHXEHep 4YenoBeveckux aywy») Yymak. OuyeHb He-
Bonblwas (Hanbonee BHyLaemas u «npunepTas K cTeHke» 60Me3Hblo) YacTb ayautopum (He-
CKOMbKO COT M3 MUWISIIMOHA 3puTenei) BnagaeT B JOBepWe K HeMy, nosiyyaeT obneryeHue u
CNaBuT ero B «MUCbMax B pefakuuioy». JTa Bepa pacnpocTpaHseTcs Jaxe Ha Bogy, «3aps-
Xaemyo» uM. Ho ecnu Takast Boga aeT CpaBHUMbIA C HUM camuM 3OGEKT, 3HAYMT, OT Hero
HET NpsAMoro neyebHoOro BO34enCTBNSA Ha NauneHTa (Ha YTo OH nNpeTteHayeT). Boaa xe, «3aps-
XEHHas» BepoW B UCLeNeHne, — 3TO knaccuyeckoe nnauebo: Tabnetka-«nycTbilKay, HEOT-
nn4yMmast No BHeLUHeMy BMAY OT NaTeHTOBaHHOro nekapctea. MoxHO ckasaTb, YTO B OFPOMHbIX
ayauTopusix nevat peanbHo He KawnupoBckun u Yymak a maymeHTbl caMu «nevatcs Bo3ne
HUX», KaK Yy «4y40A4ENCTBEHHON MKOHBI»: 3(h(DeKT onpeaenseTcs ypoBHEM BEpPbI B UCLENEHME.
Llenb atoro aHanusa — He pasBeHvaHue KawnupoBckoro n Yymaka (rpex pasBeHuMBaThb
«MKOHbI», NOMOrarwLme XoTb YacTu Nogewn), a NpuBneYeHne BHUMaHWUS CEPbE3HOW HayKu K
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MU3Y4YEHUI0 3TOro I'ICI/IXO(bI/I3I/IOJ'IOFI/I‘-IeCKOFO d)eHomeHa C LEeNiIbio €ro KOHTponmMpyemoro ncnosib-
30BaHuA B MeguLnHe.

Ecnu HayyHO MOHSTb CUCTEMHBIN S3bIK MCUXOMU3NONOrMYECKOTO BOCMPUSATUS, MOXHO ByaeT
aKTMBMPOBATb PErynsTOPHLIA Pecypc opraHuMaMa, M OH caM HaWgeT M nyywum obpas3om, «C
MUHUMATbHON pa3pyxom», NONpPaBUT HapyLIeHWs 300poBbs. Ho 310 naeT Bpaspes ¢ AOMUHU-
PYWOLLMM Ceiiyac MeANLUHCKUM TEXHONOTUYECKUM NOAXOAO0M, OCHOBAHHbIM HA CUIbHbIX MpPK-
LieMNbHbIX BO3AENCTBUAX (XUMUYECKMX, MEXAHUYECKNX U [p.).

Nocne TOro Kak MHGoOpMaLMs 0 Hac Kak Cepbe3HON KOMaHAe (PU3MKOB, 3aHABLUENCS JKCTpa-
CeHcamu, pasoLnach, K Ham ctanu obpawaTtbes co Bcero mupa (M3 AHrnum, CLUA, Bonrapuu,
Kutas, inguv v gp.) ¢ npeanoxeHnsamn «nocMOTPEeTb» HawnMMn npubopammn Ha UX «KyaeCHU-
koB». bonee Toro, Ham npegnarany gaxe opraHu3oBaTb CEPTUMKALNIO dKCTpaceHcoB. Mbl
NOHWManu, 4Y1o 370 bbina Hbl abcontoTHaa npodaHauus. Beab 3heKTUBHOCTL ANArHOCTUKK U
neyeHns MoXeT BbITb NOATBEPXKAEHA TOSIbKO MEAMKaMK, 3agada (PU3MKOB B JaHHOM cllyyae —
obecneyeHne HeobxoamMMon annapaTypomn, U TO TOSbKO NPeaBapUTENBHO NpoLleawen Meau-
LIMHCKYIO cepTudukaLmio.

MacTtep uuryH

OpHaxgbl K HaMm obpaTunuchk ouuManbHO U3 KUTAWCKOro NOConbCTBa C NPOCLOON «NOCMOT-
peTby» y cebs B nabopatopun Ha paboTy cneunanbHO npuexasluero u3 lNeknHa mactepa Lu-
ryH. LluryH — 310 04HO U3 HanpaBneHun dunocodumn Kutas, apeBHee NCKYCCTBO cCaMOperyns-
UMK OpraHuama, BKIOYalLwee MCKyCCTBO AUCTAHLMOHHOIO ucueneHuns. 3To Obi1o AeNCTBU-
TENbHO MHTPUryKLe, U Mbl cornacunuce. Bmecte ¢ megukamu otobpannm HECKONbKO «OCT-
PbIX» MaLMEHTOB C yXe 3HaKOMbIM HaM (hu3nkn nbat oTpaboTaHHble Mogenu) obnutepu-
pylOLMM SHZApTEpPUUTOM («6onesHb KypunbLimka»). X npuso3unu B nabopaTtopuio 13 Knu-
HUKW (XMpypruyeckoro otaenexHus) MepBoro MeanLMHCKOro MHCTUTYTa. MMauneHTa nonoxunm B
OTAENbHOM OTCeKe, HaLlenunu Ha ero 60MbHY HOry 06bEeKTNB MHGPaKPaCHOro ANHaMUYeCKo-
ro Tennosusopa, 4tobbl HabnoaaTe AMHAMUKY KPOBOTOKa B NpoLiecce BO34elCTBMS MacTepa
UMryH. A Npeanoxun mactepy pacnofioXuTbCs psgoM C NauMeHTOM W HayaTb «paboTaTtby C
HUM. Ho, kK MoeMy B0MbWIOMY YAMBNEHWUIO, MAacTep OTKasasncs U ckasan, 4YTo €My He HYXHO
ObiTb 6M3KO K nauumeHTy, YToObl BO34eNCTBOBATb Ha Hero. S HEMHOro noyrosapuean ero,
00BACHSAS, YTO Mbl HE CTPEMUMCS K pekopAam U YTo rfaBHOe 4Ns Hac HageXHOCTb U YETKOCTb
pesynbTaTtoB. HO OH HAacCTOSAN Ha CBOEM W Cen Ha CTyn B 2-3 MeTpax OT OTCeKa C NaLMeHTOM.

Mbl npeaBapuTensHo
[IOrOBOPUSINCb, 4YTO OH  [OJIKEH
HauyMHaTb M MpekpawaTtb CBoOe
BO3JeNCTBME NO MOen Oe3mMonBHOW
komaHge. A cen HanpoTWB HEro u
nogbiMan u onyckan naney B
crfyyYaHo BblbpaHHbIE  MOMEHTHI
BPEMEHMN — 3TO U BbIN YCNOBMEHHbIN
CUrHan Hayana W npekpaweHus
BosgencTeus. Kaxagbin pa3 4
3amevyan  Bpems.  OKCMEepPUMEHT
Anuncs okono nonyvaca. Bce aTo
BPEMS TEMNOBU30P PErucTpupoBarn

TepmounsobpaxeHust
(xapakTepuaytolime KapTUHY Kpo-
Puc. 30. Cronet B nHQpPaKpacHOM TEMNOBOM CBEYEHMN B pouecce BOCHabxeHus TKaHeIZ) CTOnbI
BO3AEHCTBMA MacTePa UUTYH nauuMeHTa C WHTEpBanoM Mexay
EHE}EH npouecc BOCCTaHOBAEHHA Hi!p}'l.l.IEHHOTO HﬂOBOﬂﬁDﬂU{EHHH B nansuax ne- KaﬂpaMM OKOJ'|O 10 CeKpr' HM
PO e mMactep, HM S He MOrnu BUAOETb
AMcnnen, nokasblBalWMn perucTpupyemble U3MeHeHUs KapTWHbl KPOBOCHAaBXEHUs CTOMbI.
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Bce ato BpeMA MacTep nNpocto cuaen Ha CTtyne u, B OTIM4KMEe OT HallUX 3KCTPaCeHCOB, HE
NPOSABAN HUKAKON BUOVMOWN aKTUBHOCTU.

PesynbTtaT nopasun MeHs. Koraa Mbl NOCMOTPEny 3anncb, TO 0BHAPYXWUIK, YTO Kaxabli pas,
Korfa MacTep HauyuHan no Moei komaHae BO3AeNCTBOBaTb, TemnepaTypa, 0cobeHHO B nopa-
XEHHOW obnacTu pocna (KpOBOTOK yCuUnMBancs) 4o Tex nop, noka s He AaBan KomaHay npe-
KpaTWTb Bo3aencTBMe. [lanee TemnepaTypa NOpPaXeHHOro y4acTka NpakTUYecKn He MeHsnach
(ocTaBanacb Ha [JOCTUTHYTOM NNaTo) [0 CNeAyLLero nepuoaa Bo3AeicTBus, KOTOPOE BbIBO-
QWMo ee Ha HoBoe, Gornee BbiCOKOE NNaTo. 3a BpeMsi SKCnepuMeHTa KpoBoobpalleHue B CTo-
rne MoYTX NOMHOCTLI0 BOCCTAHOBUNOCH (CM. puc. 30). Mbl NOBTOPUNM BO3AEICTBIE Ha TEX Xe
navLueHTOB Ha CNeayLLUiA AeHb U eLlie pa3 Yepes AeHb.

B pesynbmame 00uH u3 nayueHmoe 6bin 8bINUCaH U3 KAUHUKU CO 3HayumesbHbIM
ynyquweHueM, a 8e0b OH 6bL1 NOI0XeH Myda Ha orepayuro.

B yem 3aknioyarncs MexaHu3m BO3OeNCTBUS MacTepa LUTYH (TOYHee, Yepes Kakoi CEHCOPHbIil
KaHan OH MOr BO3[ECTBOBATb Ha NaLueHTa), s, OTKPOBEHHO, He 3Hato [0 cuXx nop... M notomy
npaKkTM4YeCckn He pacckasbiBan 06 3ToM paHee: B hu3nke He NpUHSTO 0b6CyxaaThb SBIEHNE, ec-
N HET BO3MOXHbIX BapUaHToOB ero 06bsAcHeHNs. Beapb, B 0TnM4Me 0T 06bIYHBIX 3KCTPACEHCOB,
Mbl He BbISIBUNU 30E€Cb KaKoro-nmbo CEeHCOPHOrO KOHTaKTa MEeXay MacTepoM W MaLUeHTOM: yX
TOYHO He MH(paKpacHoe TENNOBOE U3NyYeHwe... [naBHOE, Bbi NMONYYeH SBHbLINA KIIMHUYECKNIA

adhexkT.

CTpaHHo, noYemy KuTanckue Unu Apyrne MEAVKM He NPOBENN 40 CUX NOP NPOGECCUOHANBHOIA
KNMHWUYeCKON BepudmMKaL M BO3OENCTBUA LUWUTYH, Befb Ans 3TOro abCOMOTHO He BaxeH cam
MeXaH13M BO3[ENCTBMS.

[na BbIABNEHNS BO3MOXHbIX (PU3NYECKUX HOCUTENEe BO3LENCTBUS HAM HYxHbl Bbinu gonon-
HUTENbHbIE 3KCMEPUMEHTLI, HA KOTOPblE NPOCTO He ObINO BPeMEHW. YUYnTbIBas, YTO OTCEK C
naLneHToM He Gblnl 3BYKOM30NMPOBAH, 1 MOTY TONbKO AONYCTUTb HEKM HEOCO3HABaEMbIN aKy-
CTUYECKMN CEHCOPHbIN KOHTAKT MEexXay MacTepoM W NauMeHTOM, He3aMeTHbIA Ans aKcnepu-
MEHTaTopoB. Hanpumep, curHansl 3a npegenaMu YacTOTHOrO AuanasoHa CRbIWMMOCTU yXa:
WHGpa- Mnn ynbTpassykoBble. Mbl He MOMMM UX CMbIWATh, @ NALWEHT C NOBbILEHHLIM BHUMA-
Huem (Tem Bonee, YTO Ha HErO Nepes Hayanom ceaHca «NOMOXMUN rnas» MacTep) B NPUHLMNE
mor... Ho ato He Gonee yem ogHa 13 paboymx runoTes.

NHTepecHO, 4TO B KUTAWCKOW Aenerauumn, Kpome Mactepa UWryH, bbina u npocTo 3KCTpaceHc,
No Hawwum noHATuAM. Ee oHun HasbiBanu «NpoCcTo ofapeHHas», B CMbicie HeobyyeHHas. OHa
LAEMOHCTpUpOBAna To e camoe, YTO M BCe Apyrne akctTpaceHcol. Npuyem ee naccol (gBuxe-
HUS PyK) ObIIM OYEHb MOXOXM Ha TeXHUKY [DKyHbl, paguodusnka XapuToHoBa, Bosrapckux
9KCTPACEHCOB U ApYyrux, KOTopbiX Mbl Habnoganu. Kak 6yato OHM yuunucb 3TOMY «B OOHOW
LKone»...

[1ns aKkcnepuMeHTOB C MacTepoM UWIyH Mbl NpUBMeKnK kutaeseda, npodeccopa B.B. Mans-
BuHa n3 NHctutyta [anbHero Boctoka AH CCCP. MacTep roBopun TOMbKO MO-KUTAWCKK, a
MansBuH He TONMbKO CBOOGOAHO rOBOPUST HA KUTAMCKOM (3TO He SBASNOCH MPUHLMNUANBHO
BaXXHbIM, MOCKONbKY Bbifla XxopoLlas nepesogymLa), OH Hanucan HeCKOSbKO KHUM MO KUTanuCKoM
ucTopun, unocoum n mMmeamumHe. Ero s3HaHus 1 onbIT NOMOrNM HaM HaWTh OBLMIA A3bIK C
mMacTepoM (B AONONHEHMe K xopowei nepesoaymue). MHe BbIno o4YeHb MHTEpPECHO obaTbes
C HMM KaK C y4eHbIM C COBEPLLUEHHO APYIMM («OPTOrOHAmNbHLIMY» K MOEMY) OMbITOM BOCMPUATUS
Hawero obuero mupa.

CoMHMuTenbHbIEe Yyaeca

K Ham cTekanocb 04eHb MHOMO MHGOPMaLIMK O CEHCOPHBIX (heHoMeHax. Mbl pearnpoBanu, kak
NpaBuno, TOMbKO Ha Te COODLLEeHNs, KOTOpbIe LMK «CBEPXY» (OTKyAa ObiN 3aka3aH NpOeKT) ¢
pesontouuen: «pa3obpaTtbcs». Ho 1 npu 3ToM A0 3KCMEPUMEHTA MO BbIICHEHUIO (U3NYECKOIA
NpuUpPoAbl JOX0AMNa oYeHb Hebonbluas YyacTb 3aka3oB. [leno B TOM, YTO B Hayke (BO BCSKOM
cryyae, B (hM3NKe) TaK MPUHATO: YeM 3K30TUYHeE 3asiBka — (DEHOMEH, TeM HafexHee, 6onb-
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e [oKa3aTeflbCTB ero cyllecTBoBaHus Tpebyetcs, YTobbl HayaTb cepbesHo pasbupaTbes C
ero MexaHusMom. [lokaszaTenbcTBa Tuna «BUAEN CBOMMM rnasammy Mbl BCEPbE3 HE NPUHUMa-
nu. Hanpumep, No 3ToM NpUYMHE Mbl HE B3SIUCh 3a U3yYeHWe «Tenenatuuy». [pynna amepu-
kaHues (M. Mapcu n gp.) npoBoAMAM 3KCMEPUMEHTBI C [KYHOW, B npouecce KOTOPbIX OHa
SKoObl «Buaenay: onucelBana, kak BbIrnsagauT Hekoe MecTo (NpuMopckas nnowiasb) B O4HOM 13
ropogoB KanudgopHuu. Mpu 3TOM OHa HMKOrga Tam He Obina U gaxe He 3Hana, rae a710. Ho
TaM Haxo4mIcs amepukaHel, U3 3TON KOMaHAbl, M OHa AKoObl cuMTLIBaNa ero 3puTenbHoe Boc-
npusTue. Bce npuBoanMble foka3aTenscTa Obin NpeaenbHO HEOAHO3HAYHbI, TUNa «NoBepb-
Te MHe». A rnaBHoe, 3TO BbIXOAUO Aaneko 3a npedenbl Hay4YHOro 3HaHUs, MO3TOMY Mbl U He
B3A5MCb 3a 3Ty paboTy.

Cnep,yeT 0oTAaThb AOMXKHOE, YTO Npu counanm3mMe 3aka3yuku «CBepxy» nonaranucb, Kak rnpa-
BMNO, Ha MHEHNE YYEHbIX (BO BCAKOM cChy4vae, (*)I/ISI/IKOB) M He HacTamBalin Ha NpoBeaeHUn
9KCrnepmnmeHTa BO 4TO 6bl TO HM cTano. OgHako Hago MPU3HATb, YTO Mbl B3AJINCb 3a 3K30TUKY
TUnNa TeneknHesa, KOXKHOro 3peHnd, 3KCTpaceHcoB (6|/|0I'IOJ'IFI) Aaneko He NoToMy, 4YTO nony4u-
JIN Ha[eXHble AO0Ka3aTeslbCTBa UX pealibHOro CylecTBOBaHUA. A MOTOMY, 4YTO 3a KaXabiM W13
ATUX d)eHOMeHOB yBuaenu Hay4yHo npu3emMIieHHy runoTedy U akCcnepnuMmeHTanbHo y6eLI,I/IJ'II/ICb,
4yTO I'IpeLI,J'IO)KeHHbIIZ MEeXaHU3M MOXeT pa60TaTb. lNocne 3aToro gokasaTenbCTBO OOCTOBEPHO-
CTWU NN aprymeHT, 4YTO 3TO AenaeTcd NocpeaCcTBOM «JIOBKOCTU PYK», CTAHOBATCA HeaKTyallb-
HbIMK. IMes B pykax BO3MOXHbIA MEXAHU3M, Mbl BCErga MOXem BOCMNPOWN3BECTU TaKou d)eHO-
MEH.

CKpblTblﬁ noTeHumnasn CeHCOpPHOro socnpunaTumsa

KoHeyHo, Hanbonee MHTEpPECHbIM, S Obl cka3an yHaaMmeHTanbHbIM, Bbin PeHOMEH nog Ha-
3BaHMWEM «3KCTpaceHC». AHanuanpys B MpoLecce ero U3yyeHus BO3MOXHOCTU CEHCOPHO20
gocrnpusimus YenoBeka, s cTan MeHblue obpallaTb BHUMaHWE Ha paHee pasgpaxasLuyto Me-
HS NPUCTaBKY «3KCTpa» — HaCTOSIbKO YHUKANbHO 3TO BOCNpusaTUe BbINo yCcTpoeHo. M3 Hakon-
NEHHOro 3HaHWS MOyYasnochk, YTO XMBble CUCTEMbI 0BLIATCS (MHTEPaKTUBHO B3aMMOLencT-
BYIOT, 3aMOMMHAIOT U Ap.) C MOMOLLbI0 CBSA3HbIX 06pa30oB, UMELWMX OYeHb Bonbluoe Konunye-
CTBO NpU3HakoB. [aBHOE, OHM AenatoT 370, He pa3buBas obpa3s Ha OTAenNbHbIE NPU3HAKK U HE
N3Mepssa Kaxablid, Kak B COBPEMEHHbLIX CUCTEMAX AMCKPETHOW nepeaayn MHMopmauuu.

BeccnoeecHbIli CeHCOPHbIU Ouano2 nocpedcmeom o006pa3oe — He MmOJILKO

803MOXHbIU MexaHU3M «0buweHus1» 3KcmpaceHca u nayueHma. Ecmb uenbil pso
nodobHbIXx heHoMeHo8. Hanpumep, nosHoe e3aumMonoHumMaHue 6e3 cnoe mamepu u
pebeHKa unu obujeHue xo3siuHa co ceoell cobakoll.

Oco60ro BHUMaHWS 3acnyxuBaeT «pasroBop» rnasamu u TefioM B HacTosALWEM TaHLe. B aTom
0bpa3HOM CeHCOpHOM auanore ecTb Bce Heobxoaumoe Ans Tak Ha3biBAaeMbIX 3KCTPaCeHCOop-
HOM OMarHOCTMKM W neyeHus. MNapTHepbl B3aMMHO NPOBOLMPYIOT M KOMUPYIOT AUHAMUYECKME
nosbl. Mpy 3TOM 370POBLIA («PaCKOBaHHbIAY B ABWXEHWM) NapTHEp MOXET MOYyBCTBOBATb
BO3MOXHYI «CKOBAHHOCTb» MbILUL, APYroro napTHepa 1, NOACO3HATENIbHO MOAENUpYs Takyio
OrpaHNYEHHOCTb B ABWMKEHMN Ha cebe, yCTaHOBUTb 06nacTb Tena co CKPLITON Jaxe OT X035u-
Ha naTtonoruei (Takas nokanuaayus UCTOYHMKA C MOMOLLbIO MOAENMPOBaHMS B (hn3nKe Ha3sbl-
BaeTCs pelleHnem obpaTHon 3agayn). A yxe ynoMuHan, YTo MblleYHbI KOpceT cnasmupyeT-
CS Haf BOCMANEHHbIM anneHAMKCOM MM OPYrMMU BHYTPEHHUMU OpraHamu nNpu Henopsigke,
6onu. 3Ta 3alWmMTHas peakunss — MbIWEYHbIA CnasM, Kak NpaBuno, 3aTpyaHaeT yHKLMOHM-
POBaHWE OpraHa U MellaeT neyeHuto. Hanpumep, npy NeroYHon NaTonoruM HaknaablBatoLL i-
CS Ha Hee cna3M MbIWL, rpyaHON KneTku elwle bonee satpyaHseT abixaHue. Winu kypa 6onee
pacnpoCTpPaHeHHbIN paanKynuT, Korga MblleYHbIn cna3m KM3-3a 60neBoro cMHApoma npensT-
CTBYET HEODX0AMMOMY ANst M3NEYEHNS PaCTSXKEHWUIO NO3BOHOYHMKA. Tak BOT, 340POBbIN NapT-
Hep, YyBCTBYSI NpobriemMy Ha CBOEM Tene, MOXeT O4YeHb MSArKO aganTUBHO 3afaTh AWHaMUYe-
CKMA MaTTepH TaHua, paccnabnsiLmin 3TOT CKOBLIBAKOLLMA ABWXEHWE Y4aCTOK Tena, U TeMm
cambIM CNocobCTBOBATL M3MeYeHN0. A YBEPEH, YTO HACTOALWMIA YYUTEND NNACTUYHBIX (HE CO-
BPEMEHHbIX) TaHLeB MOXeT cpaboTaTtb Kak Nnyylunin akcTpaceHc. Boobuie B 3ToM Mupe camoe
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rmaBHOE NponcxoanTt 6es wyma unm ¢ MUHUMYMOM CI10B.

H O6pa3 — cambil emkuli cnocob nepedayu uHghopmayuu, 0cob6eHHO ¢ y4emom
3a/10)XkeHHO20 8 Hac accoyuamueHo20 crnocoba eocnpusimusi. Crnoea «pa3spy-
6arom» o6pa3HbIll CMbICST Ha «KYCKUY.

MaTtematuk HO.W. MaHWH, KOTOpbIA BMeCcTe C NCUXogn3nonoramy nonbiTancs BbISCHUTL, Kak
yCTpOeHa namsiTb, MPULIEN K 3aKIOYEHUIO, YTO B KOpPe rOSIOBHOTO MO3ra XpaHsTCs BCE CeH-
COpHble 06pasbl, BCTPEYEHHbIE YENOBEKOM B TEYEHME XU3HW, U NPU onpeaeneHHbIX YCNoBusX
OHW MOTYT BOCMPOM3BOANTLCS C MESKUMU AeTansmu. Hanpumep, npy HEKOTOPLIX NaTOMNOrMsX
4enoBeK HaunHaeT BecTu cebs, kak bbl BEpPHYBLUMCH B 06CTaHOBKY, B KOTOpoW xun net 30 Ha-
3aj: nNbiTaeTcs BewaTtb WAy Tam, rae Torga crtosna Bewarska... YunTbiBas 10, YTO MO3r BOC-
NPUHUMAET U COXPaHSIET B NAMATU He TOSIbKO BHELLUHWE 0Bpasbl, HO U CEHCOPHbIe NaTTepHbI
BHYTPEHHEW Cpeabl OpraHn3Ma B TeYeHUe BCeW XMU3HU, noyemy Bbl He JOMYCTUTb, YTO B HEKO-
TOPbIX YCIOBUAX OHW MOTYT «3aurpatby». MoxHO Hay4HO nodaHTasMpoBaTb, 4YTO rAe-To B ac-
COLMATMBHOW NamaTW 3annCbIBAETCS U COXpAHAeTCA WMHAMBUMAYaNbHbIN CUCTEMHbLIN 0Bpas
300pPOBOr0 OpraHn3ma, KOTopbld MOXET WHULMANU3MPOBaTbCS BO BPEMS CEHCOPHbLIX Auano-
ros!!! HayyHo pekoHCTpyupoBaTh (cobpaTb) Takon CROXHbBIN (DYHKLMOHANbHLIA 06pas, B KOTO-
pOM eCTb BCe HeobXxoaumMoe AN 340p0Bbs, HEBO3MOXHO, a BOT «pa3byauTby, U3BMeYb M3 ac-
COLMaTMBHOW NamMATH C MOMOLLbI0 CEHCOPHOW CTUMYNALMK BMOSHE peanibHO. BOT TONbKO Kak
HaWTW — MOHATb 3TOT CEHCOPHbIN «30510TOW KIHOUMK» ?!

B obuiem, 3a heHOMEHOM «3KcmpaceHc» ece 6osee ebipucoebieanack npobnema

YHUKaJIbHO Op2aHU308aHHO20 CEHCOPHO20 eocnpusimusi. Hapsdy c¢ ucnonb-
308aHUEM OYeHb UHGHOPMamueHO20 fi3bika 06pa3oe OHO omauvyaemcsi MyJbMUMO-
dasibHocmbio. [lpu amom pasfiuyHble CEeHCOPHbIE 803MOXHOCMU OOMOJIHAOM Opye
dpyaa.

Hanpumep, coyeTaHue BbICOKOW CENEKTMBHOCTM 3BYKOBOIO aHanu3aTopa K pacrosHaBaHuio
BapuaLuy BO BPEMEHM aMMNNTYbl CUrHana ¢ YyBCTBMTENIbHOCTLIO 3pUTENBHOMO aHanuaatopa
K M3MEHEHUIO KOHTYPOB M300paxeHus. Tak, NpodeccuoHanbHble TaHLOpPbl BOCMPUHUMAIOT
NNacTuKy ApYr Apyra He TONMbKO 3peHUEM (3pUTENIbHOM KOPOW FOMOBHOTO MO3ra), HO M Noa-
cTpauBasi ABWKEHWS 3ByYallieil OAHOBPEMEHHO Y HUX B TONOBE (CNYXOBOW KOPE) My3blke TaH-
La. 310 0COBEHHO BbIpaXeHO, eCNU pearnbHas My3blka OYeHb TUXasi UM OHA 3BYYUT TONbKO B
ronose. pu 3TOM, Kak Mbl BUOENN Bbllle, MaKCMMaribHO 06OCTPEHO BHUMaHWe B npoLecce
pacrnosHaBaHus 06pa3oB.

B 0CHOBHOM MeTOAe AMarHOCTUKM BOCTOMHOW MeAULMHbI — NYNbCOANArHOCTUKE — pasnuyaoT
OKOMO COTHMW CMyXOBbIX 06pa3oB: OT NynbC «NyCTOM» A0 Pa3HOOBpPasHbIX BUAOB HAMOSHEHNUS:
«Bynbkatowwmity 1 ap. MNpy 3TOM NynNbC BOCNPUHUMAETCS HE YXOM, @ TaKTUNbHLIMK PeLienTo-
pamMu Ha KOHYMKax nmanbleB... A pesynbTaT «OKpallMBaeTcsi» W pacno3HaeTcs B CRyXOBOM
ramme. BaaumopencTare pasnuyHbIX aHanM3aTopoB, He TOMbKO TAKTUIBHOTO U CIyXOBOrO, HO
N 3pUTENbHOTO (MPOCTENLMI NMPUMEP — YTEHWE HOT) CYLLECTBEHHO MOBbLILIAET NOTEeHLMan
pacno3HaBaHus 06pa3oB, KOMOUHMPYS CUIbHLIE CTOPOHbI OTAENbHBIX CEHCOPHBLIX MOAanbHO-
cTeil. 310 npoucxoauT npu 06paboTke CUrHaANOB B COOTBETCTBYHOLMX CEHCOPHbLIX 30HAX KOpbl
FONIOBHOTO MO3ra, KOTOpblE B3aMMOLENCTBYHT APYr C APYrOM.

K coxaneHuto, n3yyeHne CEHCOPHOro BOCMNPUATUSA BbIXOAMT Aaneko 3a npeaens! guankn. MHe
noBe3no: A BCTPETUI OYeHb MHTEpPEecHOro ncuxonora — marematuka E.H. Cokonosa (ncuxo-
noruyeckuin pakynotet MIY). Mol yBugenu obwwmmn noaxod K udyyeHuto aton npobnemsl. OH
NPeanoxun gaxe Hanucatb KHUXKY 06 3aToM BMecTe. 3aTem K Ham nogkntoyunca A.H. Jlebe-
aes (MHctutyt neuxonorum AH CCCP). Mbl BMecTe noAroToBUN HayuHbIN NPoeKT « DyHKLMOo-
HanbHOE KapTUpoBaHWe MO3ray, HanpaBMeHHbIM Ha U3yYyeHWe C MOMOLLBI HallWX METOAOB W
annaparypbl CEHCOpPHOro BoCcnpusTs 1 06paboTkn CEHCOPHOW UH(hOPMALIUKU B MO3Te.



NMABA LUECTAS. Tpu goporu ot Haluen Hayku B XXU3Hb

Yxe B npouecce paboTbl Hag NPOEKTOM HAMETUNNCb TPU OCHOBHbLIX HanpaBNeHUs NPOABMXeE-
HUSA pe3ynbTaToB HALLIMX UCCNEAOBaHUN B XM3Hb. [NaBHOE HanpaBfieHne — CO34aHWe HOBOro
NOKONEHUS MEeAMLMHCKON annapaTypbl — Hayano oopMMpoBaTbCs YKe B MpOLecce TECHOro
COTPYAHUYeCTBa ¢ Meaukamu. [anee, pa3bupasch ¢ yygecamu LenuTenscTsa, 9 yBuaen 3a
HUMU MHOTOBEKOBOW OMbIT BOCTOYHOM MeAMUMHbI. Halwa annapaTypa OTKpbiia YHUKanbHYH0
BO3MOXHOCTb €ro 13y4YeHust U npuMeHeHus. M, HakoHeL, O4YeHb BaXHO OblNO OTKPbITb NAAM
rnasa Ha TO, Kak e BbIrMsianT YenoBek B CBOEM COBCTBEHHOM (hM3MYECKOM CBETE BMECTO Bbl-
AymMok o «Bnononsax». OcobeHHO 3TO HYXHO AEeTSM, MUPOBO33PEHWNE KOTOPbLIX ELe TOMbKO
opmmpyeTcs.

Ctonb6oBas gopora B MeAULUHY

Kak 5 roBopun paHee, Mbl, M3NKKL, B3AUCH 3a BbINOSTHEHWE NPOrpaMMbl UCCIiefoBaHus u-
3UYECKUX NOSEeN N n3nyyYeHnn 6MOOOHLEKTOB C YBEPEHHOCTLIO, YTO pa3paboTaHHas ans 3Tou
Lenu annapaTypa He3aBMCKUMO OT NPUPOAbLI «4ydec», OTKPOET HOBble NepCneKkTBbl B Meau-
LIMHCKOW AnarHocTuke. Kak n oxuganoch, NoCTENEHHO BOKPYr HAcC cobpanucb Meankn npakTu-
YECKU M3 BCEX BedyLMX MeOUUMHCKUX UHCTUTYTOB. BHavane mbl camn uckanu OnbITHbIX Me-
AMLMHCKMX NapTHEpOB ANS NAaHUMPOBaHWUS 3KCMEPUMEHTOB M WHTepnpeTaunn pesynbTaTos.
Ho 3atem, no mepe ycnexa, Mbl CTanum M3BECTHbI B MEAULMHCKOM MUPE He MeHblle, YeM B
CBOEM Kpyry (hM3MKOB, MaTeMaTuKoB 1 Ap. M K HaM cTanu npuxoamTb Meauku, 4Tobbl nonpo-
BoBatb Halwy annapaTtypy ANs peLeHns CBOMX ANarHoCTUYECKMX 3aaau.

Tak nocteneHHo ObINM BbISIBNEHbI Hanboriee NepcnekTUBHbIE HanNpPaBfeHUs UCNONb30BaHUA
Hawew annapaTtypbl U MeTo4oB B MeauumHe. OHM OXBaTbIBAOT MPaKTUYECKN BCHO MeaULMHY
OT NpeHaTanbHON (AUarHOCTUKM 300POBbSA MNOAA U MaTepu) 40 repoHTONOrMK (NoAAepXKaHus
XXW3HEHHOro pecypca B cTapocTu). lnarHocTuka no CO6CTBEHHbIM CUrHanam opraHu3ma Hesa-
MEeHUMa B HeoHaTanbHON MeauunHe. Ha ee ocHoBe MOryT ObITb CO3[aHbl MHTEPAKTUBHBIE WUH-
kybaTopbl AN YHKLUMOHANLHOro HabnoaeHus (1. ecnum HeobxoaMMo, Koppekumn) 3a popmu-
pOBaHWEM CamOperynsuum opraHuaMa nocne poxaeHus. Tak MOXHO NOMyYuTb UHAMBUAYANb-
HbIN «YHKLMOHANbHLIN NOPTPET» HOBOPOXAEHHOMO OpraHM3ma Kak nacnopT, HeoOXoauMbili
ANS NOAAEPXKaHUS 300POBbS «BCH OCTABLUYKCS XM3HbY. OTKPbIBAOTCA BO3MOXHOCTH 06Ha-
PYXXEHUS MaTonorMM Ha paHHen CTaguW, Co3fgaHusa atnacos, HaHKOB (hYHKUMOHaMbHbLIX Npesa-
BECTHWKOB NaTOMOMMM.

B03MOXHOCTb €CTECTBEHHOTO (PYHKLIMOHANBHOTO MOHUTOPUHIA (OM3NONOrMYECKUX peakuuin B
npouecce bapmakonornyeckoro usnMoTepaneBTUYECKOro M Aaxe MNcuxoTepaneBTNYeckoro
neyeHns NO3BONSET ONTUMM3MPOBATL le4ebHble npoLeaypbl U TEM CaMblM CYLLECTBEHHO CHU-
31UTb 4O3UPOBKY, MHTEHCUBHOCTL BO3A4EWCTBYIOWMX (hakTopoB. B naeane, kak s yxe rosopun,
neyebHoe Bo3aencTBME JOSHKHO NPOXOAWUTH HA CUrHaNbHOM YpPOBHE, 3a4aBaeMOM MOPOroM
4yBCTBUTENBHOCTW PELENTOpOB. A faxe npegnoxun n obcyaun c pykosogcteom MKHT npo-
rpammy paboT No pa3BUTMIO TaKOW CEHCOPHOW Tepanuu. [Jeno Wno K LWMPOKOMY KIIMHUYECKOMY
BHeApeHu0 paspaboTaHHOM Hamu annapatypbl U MeTogoB. C 3ToW Lenblo BMeCcTe C psgoM
BeAYLMX MeOUUMHCKMX LieHTpoB MockBbl (C KOTOpbIMK Yxxe Obln HapaboTaH HavanbHbIA 3a-
pen) 6eina nogrotosneHa «[lporpamma paboT No yHKUWOHANLHOMY KapTUPOBaHWIO opra-
HW3Ma Yyenoseka». B Tom yucne:

KapauoueHTp (BKHLL) B3sncs 3a marHuTokapauorpaduio 1 MarHutTonneTuamorpaguio;

OnkoueHTp (BOHL) 3a nHdpakpacHoe 1 pagnoTennoBuaeHne 4ns paHHen AMarHoCTUKK paka
KOXW, NErkux W LWMTOBWAHON Xenesabl, KOHTPOMb rMNepTepMmnn onyxonen ¢ NOMOLLbI aKyCTo-
TEPMOMETPUMK;

MockoBckui LEeHTP MaMMONormn — paHHee BbIABJIIEHNE pPakKa MOJTOMHOM Xene3bl C MOMOLLbHO
OWHaMKU4eCKoro I/IH(bpaKpaCHOFO TennosuaeHua, pagmo- u akyCtotepMoMeTpun,

MHCTVITyT NyNbMOHONOINN — JJIEKTPOMETPUYECKOE KapTUpoBaHWE MEXAHUKU AblXaHUA U UM-
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negaHca nerkux, pagnonsieTMaMoMeTputo nerkmx, onTu4eckoe KaptnpoBsaHne KpoBOHArMOJHe-
HUS U OKCUreHaumn TKaHen.

Kpome TOro, pAan MHCTUTYTOB XOTEN y4aCcTBOBATb B ClieAyoLWmMX nognporpamMmmax:

«PagnoTennoBoe yHKLUMOHANbHOE KapTMPOBAHME KOpbl FONMOBHOrO MO3ra C MOMOLLb0 pa-
AMOMETPUM U MarHUTO3HUedanorpagumny;

WHCTUTYT HENPOXUPYPIUY;
LIHWW opToneauu n npoTe3npoBaHus;

KnuHuka HepBHbIX 6one3Hen MockoBCKoN Medakaaemun: 06beKTMBM3aLMS 1 NIoKanm3aums
bonu;

VIHCTWUTYT TpaHCNNAHTONOIN U UCKYCCTBEHHbIX OpraHoB, kadeapa HepBHbIX 6onesHei 3-ro
MMCW (npobnema 06beKTMBHOrO yCTaHOBNEHWSI CMEPTU MO3ra — OCTaHOBKW BHYTPUMO3-
rOBOro KPOBOTOKA — NpW TpaBMax rofioBbl, OCTPO Heobxoanmas Ans NPUHATMS peLleHus o
B3STUW OPraHoB ANs nepecagku);

«DYHKLUMOHANbHOE KapTMpPOBaHWE KPOBOCHAGKEHMS, OKCUreHauuu U TemnepaTypbl TKaHel B
XUPYPruM C NOMOLLbIO MHGPAKPACHOTO TeNNOBMAEHMS, FNyOUHHON paguoTepMOMETPUN U On-
TUYECKOrO 30HAMPOBAHNA»:

VHCTUTYT XMpyprum oTaeneHne paHeBoil MHGEKLMM (AnarHocTuka cencuca);

Bcepoccuinckuin HayyHblii LEHTP XUPYPrum ((hyHKLMOHANbHOe KONMpoBaHWe NaTonorku npu
00nNUTepUPYIOLLEM SHOAAPTEPUMUTE);

7-1 kKNUHMYeckas 6onbHULA (hYHKLIMOHANbHOE KOHTPACTMPOBaHKE NaToNnoruy npu anabe-
TUYECKOM aHruonatum);

VIHCTUTYT racTposHTEPONornm (MHOrokaHanbHas 3nekTpoMeTpust 0640MUHaNbHO NOMOCT!,
paamo- 1 akycToTepMOMeTpUs);

VIHCTUTYT neauaTpum v AETCKOM XMPYPrin (MpakTUYecky Bce Hally MeToabl (PYHKLMOHATb-
HOrO KapTUPOBaHWS OpraHM3Ma).

£ Xo4y NOAYEPKHYTb, YTO NOYTW BCE, YTO Mbl 3anfaHMpoBanu, NpeasapuTenbHO ObIo yenelw-
HO ONpPOOOBaHO Ha HaLIMX JKCMEPUMEHTASbHbIX YCTaHOBKAX. Peyb Wwna o TupaxupoBaHWu
(cosgaHuy NpoTOTMNOB) NOAOBOHLIX YCTAHOBOK NS BbILLEYNOMAHYTHIX MEAULMHCKUX yupexae-
HUW. Bonee Toro, Mbl JOrOBOPUAUCH C PAAOM 0DOPOHHBLIX NPeanpuATUA 06 opraHu3aLumn npo-
W3BOACTBA Hallen MHHOBALMOHHOM annapaTypbl C YYETOM pe3ynbTaToB MeaWUUUHCKON Bepu-
ukaumu.

Hapsgy ¢ BHeapeHueM pa3paboTok BHYTPM CTpaHbl Mbl BENW NEPEroBOPbl C PYKOBOACTBOM
N3BECTHON HemelKkoi upMbl «Kapn Lleiic» o cozpaHum npeanpusiTus no Npou3BOACTBY Ha-
LUen annapaTypbl B UX HOBOM TexHonapke B r. [epa. Kpome Toro, Mbl yCNELHO NPOAEMOHCT-
pupoBanu obpa3lbl Hallel annapaTtypsl B otaene gusnonoru OTKpbITOro yHUBEpcuTeTa 3a-
nagHoro BeprvMHa M nocne aToro ¢ Tpems BeaywMMK KnuHukamu BeprivHa noaroToBunu
[PaHT, HaLleNeHHbI Ha BepuduKaLmio Halero yHKLMOHANBHOTO KapTUPOBaHMUS.

I'Ipﬂmaﬂ Aopora B MeanunHy Oblna oYeHb XOpoLo BMUaHa.
I/I3yqe|-|v|e ONbiTa BOCTOYHON MeAULMUHDI

Yke B npoLecce cocTaBieHMs NporpaMmmbl paboT, HanpaBeHHOW Ha U3yYeHne NpPUpPoabl Me-
AVMLMHCKOrO BO3AENCTBUSA 3KCTPACEHCOB, S NOHUMa, 4To [KyHa, Npy BCEM YBaXEeHUMN, AaNEKO
He nepeas B [ONTOMN WUCTOPUM YENOBeYeCcTBa LienuTenbHuua C Takum «Bboxbum gapomy.
Bcnnecku nHTepeca k aToMy (peHOMeHYy NepuoanMyveckm NpPOMCXOAUNU B pasHbix CTpaHax. B
Poccun ato 6bino nepen OkTAOpbCKOW peBonOLMER, B nepuod, No ONpeaeneHnto COBETCKMX
WCTOPMKOB, «3arHMBaHNUsA» Llapckoro pexuma. Mo Bcnnecky nHtepeca kK akctpaceHcam B 1970-
1980-x rogax B nepuoj «3arHMBatoLLEro» COBETCKOro pexunmMa MoxHO ObIno npeackasatb ove-
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PeaHyto rpsiayLLYIo NepecTpoiiky (1 nonyylle NOArOTOBUTLCS K € yAapy)...

B otnuume ot cyeTHoro 3anaaa Ha Boctoke, B Kutae, iHauv v ap., noam Xunu B Apyrom mac-
WwTabe BpemMeHuW, K YerioBe4eCkUM (hEHOMEHaAM OTHOCUMMCL kyda Gonee BHUMATEMbHO: MO
Kpynuuam cobupanu nyudllnii onbiT, BeKamu CUCTEMATM3NPOBAnN ero 1 nepegasanit 0T yuuTte-
NA K y4eHuKy. B pesynbTaTte dhopMupoBanach HafexHasi BOCnponssoammasi (heHoOMeHororus,
OYMLLEHHAsA OT HAHOCHOrO, CUIOMUHYTHOMO. OTO TO, YTO HYXHO Hayke ANns W3yYeHUs MeXaHu3-
Ma (heHOMEHOB. B 3TOI CBA3W NMONE3HO BCMOMHUTb, YTO BMECTe C MacTepoM LMIyH K Ham
npuexarna KuUTaicKuii 3kCTpaceHc KOTOPYH OHW HasblBanu «0cob0 ogapeHHas» (HO He MacTep)
TaK Kak OHa «NpocTO» MoYyBCTBOBAna B cebe aTOT Aap M NPaKTUKYET, HO He Monyyuna onbiT
oT Yuutens. PasHuua 30ech Takas ke, kak Mexay caMopodHbIM anMa3oM 1 GpunnnaHTom us
Hero: LUMryH (Mnv apyrue oTpacnin BOCTOYHON MEANLIMHLI) — 3TO pe3ynibTaT MHOFOBEKOBOW OF-
paHkKu heHoMeHa «0co60 oapeHHbIX.

BocToyHaa MeguumHa Hakonuna yHI/IKaJ'IbeIVI onbIT O6U.I,€0pFaHVI3MeHHOFO CUCcTeMHoro noja-
xoda. ATOT 6ECLEHHbIN ONbIT C TOYKM 3PEeHNA COBPEMEHHOIo TEXHOKPATU4ECKOro MmegnumHCKo-
ro nogxoda BbirnAguT ataBU3MOM, U €My rpo3uT MCYE3HOBEHME NOA HATUCKOM 3axXNeCTHYB-
wen BocTok coapemeHHon uusmnmaauunn. COBpeMeHHaﬂ mMeanumHa oCHOBaHa Ha Hay4yHO
060CHOBaHHOM annapaTypHon 00bEeKTMBM3ALMMN KaK OMArHOCTUKKM, Tak M pe3ynbTaTtoB ne4ve-
HUA.

BocmoyHas xe meduyuHa 6yOb mo yuayH akynyHkmypa, wuayy-maccax u aop., —

amo, Ha060pom UCKYycCMeo MOHK020 «CeHCOPHO20 duasioza». OcHO8HOU Memod
duacHOCMUKU — nynbcoduazHOCMUKa, 3Mo Moxe UCKYycCmeo — UCKYCCmeo pacrno3Ha-
8aHUsI OKOJI0O COMHU pa3JiudHbIX NammepHO8 MyJbCo8.

Hawa annapaTypa 1 MeToabl 00LIEOPraHN3MEHHOT0 DYHKLMOHANBHOTO KapTUPOBaHMSI 04YEHb
XOPOLLO MOAXOAAT KaK AN JOKYMEHTUPOBaHMS OMnbiTa BOCTOYHOW MedMLMHbI C LEMbI CoXpa-
HEHUs, TaK U ANS ero U3yYeHUsl C TOYKU 3PEHUS COMETAHUS C COBPEMEHHOW MeaULMUHON. ITO
HeoOX0AMMO ANs NpeBpaLLeHnsi TaKoro UCKYCCTBa B TEXHOMOTUIO.

FABHOE BKIOYeHWEe annapaTtypbl B TakoW CyObeKTUBHbIA NPOLIECC NEYEHUst MOXET ero paspy-
WIUTb: OTBNEYL BHUMAHMWE Kak LenuTens, Tak nauueHTa oT CBOMX «BeAyLMX» MOACO3HATEMNb-
HbIX OLLYLEeHUA. [lenaTb 3TO MOXHO TONTbKO «CKPbITOM KaMepomny». B aToM cMmbicne ans o6bek-
TMBM3ALIMN BOCTOYHOWM MeauUMHbl OYEHb MOAXOAUT AMHAMUYECKOE MHGpaKpacHOe TennoBu-
AEHVe.

AnnapamypHasi o6bekmueu3ayusi kKak 8 eude CKpPbIMHO20 MOHUMOPUH2a peak-
H yull opz2aHusma e npouyecce npoyedyp e80CMOYHOU MeOUUUHbLI, MaK u Ons
nodmeepxxoeHusi pe3yibmamoe — eOUHCMEEHHbIU Nymb UCMOJIb308aHUsI 3M020 YHU-
KalbHO20 06ujeop2aHuU3MeHH020 Nodxoda 8 CO8PEMEHHOU MedulyuHe.

Kpome Toro, BKMioYeHWe B Npoledypy COBPEMEHHO annapaTypbl, 00bEKTUBHO [EMOHCTPY-
pYIOLLEN peakLuio opraHuaMa B MPOLIECCe NeYeHus, NOBbICUT [0BEpUe K HeMy naLyueHTOB.
CoBpeMeHHble MaLMeHTbl HeJOBEPYMBO OTHOCATCA K NedyeHnto 6es3 MCronb3oBaHusa Tomorpa-
(ha Unu paroLen «pesynbTaT cpasy» Xupypruu.

Mcxons n3 aToro, Mbl cTanu coTpyaHuyath ¢ bypatckum cdunuanom Akagemumn Hayk, roe no
WHUUMaTMBe paanodmanka npodeccopa Y.L. LibiabinoBa Hayanocb MynbTMAUCLMNAMHAPHOE
N3y4YeHue TPaaWLMOHHON BYpPSTCKON MeaMLUMHbBI KaK Y4acTh [0 CUX MOp HauMeHee W3y4YeHHOI
TMOETCKOM MeauUMHbl. B nepByto oyepenb Mbl NOMbITANUCh pa3obpaTbecs B anroputmMax nynb-
COAMAarHoCTUKM.

3ateM K Ham obpaTunucb MHxXeHepbl n3 NHCTUTYTa anektpoHukn AH KHP Bo rnase ¢ gokTo-
poM BaH Yan fHeMm, 3auHTepecoBaBLIMECS HaWMMKU MeTodamu W annapatypon yHKLMo-
HanNbHOro KapTupoBaHus. Bekope npuexana ouumnansHas aeneraums n3 MHCTuTyTa Yyenose-
ka Kutanckoro MexayHapogHOro HayyHoro LieHTpa Bo rnase ¢ AoktopoM LUeHb YxaH, B KOTO-
pyl0 BXOAWNW MacTep LUMUryH W KUTaWCKWIA aKCTpaceHc. Bnevatnuelume Hac aKCNEPUMEHTHI S
onucan paHee. bonee Toro, no uHuumatuee npodeccopa C.J1. YxaHa, pykoBoguTens Mexay-
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HapoAHoI nabopaTopun 61MOGU3NKK YHUBEPCUTETA XaHbYKOY, Mbl NOANMCANN COrnalleHne o
COTPYAHUYECTBE B MCCNEAOBAHUM C MOMOLLBI HaliUX METOAOB BO3MOXHOCTEN MPUMEHEHMS
aKynyHKTYpbl B OHKOJIOUM.

Tak war 3a waroM Mbl MPULLIN K PELUEHWUIO BBICTYNUTb C MHULMATUBOW co3daHus MexayHa-
POLHOrO LeHTPa U3YyYeHUs BOCTOYHBIX 0340POBUTENbHBIX cucTem. OH 3agyMblBancs Kak yHu-
KanbHbIn METOANYECKUA MOMUIOH, rAe mMacTepa BOCTOYHbIX 0340POBUTENbHBLIX cUCTEM K3 Ku-
Tas1, BbeTHama, AnoHuun, NHaum v gpyrux ctpad mornu 6bl nevntb Ngen nog KOHTposiem ca-
MOV COBPEMEHHOW annapaTtypbl, B NEPBY ovepeb, pa3paboTaHHOW HaMM (C MOMOLLbIO 3TON
annapaTypbl npegnonaranocb u3yvyatb U3MONOrMyeckne MexaHw3Mbl BO34eNCTBUS BOCTOY-
HbIX 0340POBUTENbHBLIX CUCTEM, @ TaKXe NCUXO(U3NONOrMYECKNX BO3AENCTBUN — CYITECTUH,
rMNHO3a, MeauTaummn, Toro xe nnauedo v ap.). B ueHTpe AomkKHbI 6bINM COTPYAHUYATL BbICO-
KOKBanUUUMPOBaHHbIE MeAULUMHCKUE CneunanucTbl, C KOTOPbIMU Yy HAC BO3HWUKW TECHbIe
KOHTaKTbl, @ TaKkke ncMxoduanonorn matemaTuku u ap. BaxHasa ponb oTBOAUNACH OMbITHBLIM
BOCTOKOBEZAM: CMeumanucty no kutamckon cunocodpun n meauumHe npodgeccopy B.B. Ma-
nsBuHy 1 Boctokosedy [M.U. AnewwuHy, koTopbln 6onee 10 net usyyan TpagnunOHHbIE 0340-
poBUTENbHbIE CUCTEMbI BO BbeTHame. UT0Obl npeacTaBUTb KOHKpETHee TeMaTuky paboThl
LLeHTpa, NpuBeay TONbKO HECKOSIbKO NPOEKTOB, NPeasIoKeHHbIX Ans pa3paboTku:

«HeoTnoxHble nNpobnembl CoOXxpaHeHUst BECLEHHOr0 OMbiTa BOCTOYHbIX 0340POBUTENbLHbIX
CUCTEM B NMeEPUOS ero nucyesHoBeHus (,06Menexus pek")»: pykosoamtens B.B. ManssuH B
COTpyAHMYeCTBe C LIeHTpOM M3yyeHus Kutanckon meamumHbl MIOHXEHCKOTO yHUBEpPCUTETA
(npocp. M. MopkepT);

«KynbTypa 1 onbIT 0340poBUTESNBHLIX cucTem Boctoka»: B.B. MansasuH, M.1. AnewwuH, co-
BMECTHO C VIHCTUTYTOM M3yyeHus uuryH npu YHusepcutete Lunxya (npod. Jn LeH MuH).
WHCTUTYTOM TpaaMUMOHHOW MeaWUMHbI T. XowuMmuHa (Npod. YbloHT TXUH). XaHONCKUM WH-
CTUTYTOM HapOAHON MeauumHbl (gok. Jla KyaHr Huen);

«O300poBUTENbHBIN acnekT MArkux 6oesbix cuctem (6arya, TanusuuioaHb, BUHBbYYHb)»:
B.B. MansaswuH, M.1. AnewmnH; cOBMECTHO C XaHOWCKUM MHCTUTYTOM HapOLHOW MeAWLUUHbI
(npo. To Hebl Kxtoe), Mmactepamu us rpynnbl naTpuapxa BbETHAMCKOW LUKOSIbl BUHb YyHb
Hro Cu Kyw);

«MccnegoBaHue (PyHKUMOHANbHbLIX COCTOSIHUM OpraHu3ma nog BO3AENCTBUEM BOCTOYHbIX
030POBUTENBHBIX CUCTEM C TOYKM 3PEHUS (PU3MONOrNYECKUX MEXaHU3MOB 0OLLeopraHn3-
MeHHoI perynsuuny: npod. Jlanrxopct (MHCTUTYT pusmnonorum CeoboaHoro yHusepcuTeta
3anagHoro bepnuHa) v uenbli pag Apyrx NPOEKTOB HE MEHEE BaXHbIX U MHTEPECHbIX.

BaxHo nogyepkHyTb, YTO CO3aaHue LieHTpa ObIfo He NPOCTO B NfaHax: ero pabota aktuye-
CKM yXXe Havanacb. ®MHaHCMpOBaHWe Npeanonaranoch 3a CYeT rpaHToB (KMTalckash CTOpPOHa
y>Ke nonyyuna Takom rpaHT Ha pa3paboTky Ans HUX KOMMNeKTa Halen annapaTypsbl), annapa-
TYpYy 419 MOCKOBCKOrO LeHTpa 3akasan Ham poccunckun busHecmeH. Kpome Toro, Mbl Benu
neperosopbl ¢ 6usHecmeHamn u3 BoeTHama u IHOMM 06 “3roTOBMEHUM Hallen annapatypbl
Ans Hux. B UHgum mbl cobupanuce obopyaosaTb OOWMH U3 MOra-LUeHTpoB, YTOObl HarnsgHo
NPOAEMOHCTPMPOBaTL peakuun opraHu3mMa B npouecce W cpasy nocrne 0340pOBUTESIbHbIX
npoueayp: AblxaHus (NpaHasiMbl), acaH u Ap. 10 MHEHWIO Halero napTHepa, AeMOHCTpaLms
Takux peakuun B BuAe UMPOBLIX (PUNBMOB Ha 3KpaHe CamMOM COBPEMEHHOW annapaTypbl
AOMKHa Obla NpeoaoneTb HeKMi Ckencuc, 0COBEHHO NPMBLIKLWINX K TOMOrpadam 3anagHbiX
nauMeHTOoB, 1 NPUBNEYbL HaMHOro 6osbLIE KIMMEHTOB B NOra-KMnMHUKK,

NMokasaTb NAAM YernoBeka B COOCTBEHHOM cBeTe

CopmynupoBaHHas HaMu 3agada npoekta Gblna MHOro LWKUpe, YeM NepBoHavasibHOe Hame-
PEHUE «BbICOKMX» 3aKa34MKOB BbISICHWUTb, YTO CTOUT 3a 3KcTpaceHcamun. Mbl hakTUYecku oT-
KpbIMK rnasa noasam Ha To, Kak BbIrMsauT YenoBek B COOCTBEHHOM CBeTe 3a npeaenamu Bo3-
MOXHOCTEN HaLIMX OpraHoB YyBCTB. TO, YTO Mbl yBMAENM, JOSHKHO CTaTb 4aCTbi0 MUPOBOC-
npusTus nioaen. ATo OTAeNbHas cepbesHas 3aaava.
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BHayane k Ham npmxogmnmn B OCHOBHOM 3aKa34MKK pa60TbIZ

npeacegatens ocnnaHa H.K. banbakos, npeacepatens NKHT akagemuk .1 Mapuyk, npesu-
peHT AH A.T1. AnekcaHapoB, nomoLyHuK reHepansHoro cekpetaps KMCC A. AnekcaHapos, py-
KOBOAMTENW 34pPaBOOXPaHEHUS, apMUK U MHOrne apyrue. EctecTBeHHo, Hawen paboton 3a-
WHTEPECOBanuUCb y4YeHble: He TOMbKO (PU3NKM U MaTEMATUKK, HO U UNOCObI, MCTOPKKK, NO-
NUTVKK 1 4p. 3aTem Nownu nucaTenu, XyaoxHukK, busHecmeHbl 1 ap. Bokpyr Hac gakTuyecku
BO3HUMK Knyb nobutenei Hallen «Hayku 0 YernoBeke» (a He NPOCTO 3K3O0TUKK: MIOAEN, «NoaBU-
HYTbIX» Ha 3TOM yJaBanocb oTcesiTb). Te, KTo nobbiBan y Hac, NOTOM HeEpeaKo NPUBOAUMN NO-
CMOTPETb Ha HalW «UTPYLUKU» CBOMX AeTeir. A BbiCTynan ¢ goknagamu B NonutexHmyeckom
My3ee, B JoMax aktepa, fiMTepaTopoB apXMTEKTOpoB, B 6onblwom 3ane LleHTpanbHoro Tene-
BuaeHusi, B KonoHHom 3ane [Joma cot3oB B [leHb paguo, gaxe B ome munuuun. He pas
pacckasbiBan o Hallen paboTte no TenesuaeHuo. K Ham gaxe npusogunu typuctos n3 CLUA u
FepMaHumn: Mbl CTanm MOCKOBCKOM AOCTONPUMEYaTENIbHOCTBHO.

Buas cTonb WMPOKUA MHTEPEC, Mbl MOHSANM, YTO Hefb3si OrpaHNYMBaTLCA TOMBKO MpakTuye-
CKUM MNpUMEHEHMEM pesynbTaToB HalWxX uccrnefoBaHui. Heobxoaumo, 4Tobbl Kak MOXHO
Bonblue nogei NpModLIMNNCL K HOBOMY 3HaHUIO O YernoBeke. /IHaye Ha 3TOM HEeYXOXEHHOM
none onsTb HaYHyT pacTu COPHSAKW. JTa Aopora OT Hallel HayKu B XU3Hb, pakTuyecku B 06-
pasoBaHue, NpeacTaBnanacb HaM Kak cosfdaHue y4yebHO-UrpoBOro LeHTpa AN JeTen W
B3POCHbIX, ¥ Ha3blBATbCS OH, €CTECTBEHHO, A0IHKEH bbin «Yenosek B COBCTBEHHOM cBeTe». B
9TOM LEHTpe Mbl mpegnonarany opraHM3oBaTb HECKONMbKO AEMOHCTPAaUMOHHBLIX (M OfHOBpe-
MEHHO 0By4aloLLmMX) «3KCKYPCMOHHBIX TYPOB B Hayke 0 Yenosekey». [MaBHbin — «Mup dusmnye-
CKUX MOMen opraHnamay — npeactasnsn cobon Typ no cneumansHo 06opyaoBaHHEIM TemaTu-
yeckum 3anam. [ins kaxgon 6bin NOArOTOBNEH CLEHapuii HavYanbHoW JeMOHCTpaLum

B uHgppakpacHoM mensio8oM ceeyeHuU: 3aKpbiTas KOMHaTa CO CTEKSSAHHOM CTEHKOM B KO-
TOPOW pa3MeLleH Haw TennoBu3op. Yepes Hee XOpOLIO BUAHO BCE, YTO NPOUCXOAMUT BHYTPU. B
WH(paKpacHOM AuanasoHe CTEKSO He Npo3payHo, U NOTOMY B KOMHATE TEMHO: TEMnnoBU30p
HUYero He BUAUT — 3KpaH TEMHbIN. B KOMHaTy BXOOWT YenoBek B neTHen ogexae (nosepx-
HOCTb Tena MakCMManbHO OTKpbITA), U KOMHaTa (3KpaH TennoBu3opa) SpKO OCBeLLaeTcs.
Benb, kak g roBopun paHee, B MH(pakpacHOM AuanasoHe Teno cesetutcs kak 100-BaTTHast
namnoyka. Ecnm HyXHO NOACBETUTb KakoW-TO NpPeaMeT MMM KapTUHKY B TEMHOM Yyrny, AocTa-
TOYHO MOAHECTM K HeMy nobnuxe pyky: oHa cpaboTaeT kak hoHapuk. [Janee, MOXHO Hanpa-
BUTb TEMSIOBM30P Ha Camoro YenoBeka W NPoAEeMOHCTPUPOBaTh, Kak paboTaeT cuctema Tep-
moperynsauuu. CeeyeHne Tena yracaeT, €Cn OnyCTUTb KACTb XOTS Obl OQHOW PyKu B X0noa-
Hyt0 BOZY M pa3ropaeTcs npu m3n4eckomn Harpyske u T. 4. MoxXHO NpogeMOHCTpMpoBaTh MHO-
roe 13 TOro, 410 Mbl Habnwaanu B HpakpacHOM TENIOBOM CBeYeHMWU. Hanpumep, yracaHue
CBEYEHMS CTOM HOr M KUCTEMN PYK (CMasm KpOBOTOKA) NPU KypeHUU. 3TO NONE3HO U NOYYUTENb-
Ho. /I mHoroe apyroe.

Paduomennoeoe ceeyeHue: 4YeNOBEK HaeBaeT Ha rosyioy Wem ¢ aHTEHHaMN. Ha gucnnee
nosaBnAaeTCcA |/|306pa>|<eH|/1e ronosbl CBepxy, Ha KOTOpPOM B BUAE ANHAMUYECKUX KapT AEMOHCT-
PUPYyKTCA peakunun mMo3ra Ha BKIIOYEHWE CBETa, NOKa3d pa3HbIX KapTUHOK, MY3blKYy, pelleHue
3afayvku, noovyepegHoe CXKMmaHue KucTen PYK KypeHune v ap.

PaduomennoeudeHue e munnumempoeomM Ouana3oHe €oJsiH. CkaHupylollee anNnUNTUYe-
CKOe 3epKarno, B OfIHOM M3 (POKYCOB KOTOPOro pacrnonaraeTcsi UCMbITyeMbl, a B APYroM pa-
OVOMETp, NO3BONAET Yepes ofexay Habnwomate u3obpaxeHue, Hanpumep Topca. ITO U30-
OpaxeHne YyTKO pearmpyeT Ha NpUeM IMoKO3bl, HUTPOrNMLEPUHA OMycKaH1e KUCTEN pyK B XO-
NoAHY0-ropsAYYI0 BoAy, hU3HarpysKky 1 ap.

Anekmpuyveckoe rosie. Yenosek BXxoauT B Knetky ®apages (M3 metannmyeckon cetku). B
KaXOoW ee TOYKEe C MOMOLLbIO 3MEeKTPOMETPUYECKoro 30HAa MOXHO Habnoaatb konebaHus
AMNeKTPUYECKOro noTeHuuana, CBA3aHHble C (U3NONOrMYECKON MexaHuKkon Topca: bueHuem
cepaua, AblXxaHuem, MUKPOTPEMOPOM MblwL 1 Ap. [py NOBbLIWEHUM TemnepaTypbl BCE 3TH
CWUrHanbl YMEHbLLAKTCS U COBCEM UCYE3AKOT NPU BLICTYNaHUM noTa.
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MazHumHoe nosne. Konbua enbmronbua ¢ AepeBAHHON (HEMarHWTHOW KywweTkon). Ha Hen
pacnonaraetcs ucnbiTyembld. Hag HAM kpuoctat ¢ MarHUTOMeTpoM. [leMOHCTpUpyeTcs CHS-
TWe MarHuToKapaMorpaMmbl Yepes ogexay. IT0 3aHUMAET CYMTAHHBLIE MUHYTLI, U Cpa3y nocne
3TOr0 AEMOHCTPUPYETCA MOMYYEHHbIN LUMPOBON (PUNbM, NOKa3biBAOWMA AUHAMUKY MarHUT-
HOro mons cepaua.

MaBHoe, opraHmM3oBaTb MNOKa3 Ha KaXAoM CTeHAe Tak, 4yTOObl BO3HMKANO MHOrO «novyemy» un
XEnaHune HalTu Ha Hux oTBeT. Kaxablh MOXeT cTaTb nonHonpasHbIM Y4aCTHUKOM 3KCNepu-
MEHTa, B TOM YuUCIie noynpaBiATb cBoen (bI/I3I/IOJ'I0FVIel7IZ TO, YTO Ha3bIBAOT Camoperynaumnen,
cyrrecmeﬂ. |-|0I'Ip06OBaTb HarpeTb KUCTU PYK; NOCMOTPETh, KaK pa3Hble BUAbl AblXaHUA BIINA-
0T Ha KOXHbIN KPOBOTOK M OKCUreHaLunto KpoBMu. }J,ymaro, XKEHLNHaM 6y,u,eT MHTEPECHO C no-
MOLLbIO TENNOBU3OPA UK LBETOBU3OPA NOCMOTPETb U I'IO,D,06paTb npoueadypbl (MaCCEl)K, Kpe-
Mbl U ,D,p.), KOTOpPbl€ HE NPOCTO BJINAKT Ha LUBET Nnuua, a OKUBITAT MUKPOLUUPKYNALNIKO B KOXE
n ap. Ha ocHoBe 3Toro MOryT NoABUTLCA NOPTATUBHLIE CUCTEMBbI ((nOCMOTpM Ha ceba» ans
UCcrnonb3oBaHNA gomMa.

B TakoMm LieHTpe MOXHO Obino Obl OpraHM30BbLIBATb BbICTYNNEHUS TMMHOTM3Eepa C COMHaMOY-
noii, Guanyeckne nons KOTOPon (KOTOPOro), BO3HMKAlOLWME B OTBET Ha BHyLlaeMble M3N0MN0-
FMYECKNE COCTOSIHUS, AEMOHCTPUPOBanuCh Gbl Ha Gonbliom akpaHe. Hanpumep: Gery Ha 5-i
aTax, MHE XapKo-XONOAHO, KOCHYNICS PYKOW ropsiyero, Cxumato acnaHaep npasoii-nesoit py-
KOW, HanpshkeHHO pelualo apudMeTUYeckylo 3adady, NbiTalch B CYMEPKW pasrnsgeTs HoMep
AoMa, NMPUCAYLLMBAOC K ene CrblWHON My3blke M ap. Takas annapaTypHas o6bekTuBu3aLms
peakuuit opraHnama oTKpbiBaeT GomnblUe BO3MOXHOCTU NS LMPOKOrO NPOABUMKEHUS MCUXO-
(HM3NONOrMYECKUX METOOOB B MEAMLIMHCKYH NPaKTHUKY.

MoxHo 6bIo 6bl MOKa3aTb BO3MOXHbIE d)VI3VI‘-IeCKVIe BapuaHTbl pearnn3aunn KOXXHOro 3peHu4,
pacno3HaBaHNA (bI/Ipr B 3aKPbITOM KOHBEpPTE, AaXe TeNneknHesa n ap.

B obwem, n ata gopora nNpoABMXEHUS HAWEro 3HaHWSA B XM3Hb XOPOLIO NpocMaTpuBanacs,
Bonee Toro, 6bINK yxe caenaHbl KOHKPETHbIE Wwarn. S 4oroBopuncs o pasmeLleHn nogobHo-
ro LeHTpa B LeHTpanbHOM nasunboHe BAHX, gupekTropom KoToporo 6bin MHULMATUBHLIA (U~
3uk 13 ®IAHa CnaBa MaxoTkuH, KOTOPbIA paHee Co CBOEN KOMaHAOW opraHu3oBan Tam urpo-
BYO 3KCMO3ULMIO JOCTUXEHUN (hM3nkn ans geten. bonee Toro, Mbl HaWIM GU3HECMEHOB, ro-
TOBbIX BMOXWUTb AE€HbIN B CO3aHNE LieHTpa.

PacnyTtuua

Korga Mbl BNIOTHYK MOZOLWSMN K BHEAPEHMIO pe3ynbTaToB Hallen HayKu B XU3Hb, HE HYXHO
BbI1n10 BbIBMPATh, Kak B PyCCKMX HAPOAHbIX CKadkax, oaHy u3 gopor. OHu Bbinu Kak Tpu Nonochbl
ABWKEHUS B OQHOM M TOM XXe HanpasfieHWu, U Mbl yXXe ABUHYNUCH MO HUM. Ho He TyT-TO Bbl-
no... A kak xe baba-ara? B Poccuu «Tak npocTo» HUYero xopowero He bbiBaeT. Ecnu He pac-
nyTbe, TO pacnytuua: wen 1993 roq — pasrap nepecTponkun. MMoTok cBobogbl NOMYTUN CO3-
HaHWe. Hapoa «BApyr» 0CO3Han, YTo rnaBHoe — 6asuc, AeHbru, a CO3HaHNe — BTOPUYHO...
Hasckuaky (oymatb 6bI10 Hekorga) camblil NPOCTOM U BLICTPBLIA NYTh B CBETNOE Byadyliee —
npofaTb «CTaHKWU» U3 «HapoaHoro ("Hu4enHoro") xosancteax». I camble 060pPOTUCTLIE aKTUBHO
3aHANUCb 3TUM. Halwnucb Takue nian U B MOEM KOMNEKTUBE. f, eCTECTBEHHO, BCEMU CUNaMM
COMPOTMBAANCS: 3TO ObINO «MOE XO3AMCTBOX... Torda MEHS BbIHYAWW YUTU U3 WHCTUTYTA,
4yTobbl HE Mewan «nepectponkey. baba-ara Taku caenana ceoe Aeno. Ha aTom npoekT u 3a-
kOoH4YMncs. Bonctuny, «ymom Poccuio He NOHATLY...

A ontumuncT u NnoTomy B cne,u,yrom,eﬁ rnase M3NOXy CBOE BuMAEHUE HEOTBPATUMO Fpﬂﬂ,yLLl,el;I
I'IpeBeHTVIBHOI7I O6LIJ,€0pFaHI/13MeHHOI;1 MeaULUMHBI. JTO rMaBHOE, YTO Mbl yBuagenu n noHANu ¢
no3uuui npuHUUNmManbHO O6U.l€0pFaHI/I3MeHHOFO noaxoga K U3y4yeHUo 4esioBeka MeTodamu
AWCTaHUMOHHOIo panmocbmmqecmro 30HANPOBaAHUA.



NMABA CEObMAH.
Kak noBepHYyTb MeAULMHY K 3ApaBoOXpaHeHUto

B 3akntoyeHne s hakTU4eCKkn pestomMupyro CBOM BreYaTtrneHns v HabnwoaeHns 3a Bpemst pabo-
Tbl, NO3TOMY B YeM-TO NPUAETCS NOBTOPUTHCS.

3nopoBbe — nepBooyepeaHas NoTpebHOCT Yenoseka. OfHAKO Tak CNOXMMIOCL, YTO COBpe-
MeHHas TeXHOMornyeckas LUMBMNMU3aLma oboluna 3apaBooxpaHeHue cTopoHoii CoBpeMeHHas
MeduLMHCKas TEXHOMOTMS «BCTpeYaeT» Yenoseka (yXe nalueHTa), kak npaBuno, B rocnutane,
Koraa B opraHu3Me YTo-TO CrIOMarnoch 1 He0GX0AUM TOT U UHOW PEMOHT. 34paBooOXpaHeHne
[0 NMOABNEHNSA KOHKPETHBIX MPU3HAKOB MOMIOMKM OCTAETCA NPaKTUYECKM TakUM Xe apXxauyHbiM,
Kak B MPOLLNIOM BeKe («eCnv 04YeHb BaM HeMMeTcs, 3aHMMaiTech, YeM NpuaeTcs, BOAHLIMM
3aumMuTech npoleaypammy...). Takum o6pa3omM, OTCYTCTBME COBPEMEHHOW TeXHOMoruu nop-
[epXaHWUs 30pPOBbS MOCTaBNAET NaLWeHTOB (YacTo YXe WHBANUAOB) BbICOKOTEXHOMOMMYHOI
y3KocneLuanuampoBaHHoit MeauuuHe. Ho nioan Bce Gonblie NMOHMMAT HEMoNMHOLIEHHOCTb
TaKoro PEMOHTHOTO MOAXOMa K COXPaHEHW0 340P0BbSA U aKTUBHO «TOMOCYHT KOLLIENbKOMY 3a
00LLieopraHN3MeHHy0 NPeBEeHTUBHYI MeduLMHY, MoKynas YTO-TO U3 «OOLIeYKPennsoLmx»
npenapaTtoB: MUPOBOW PbIHOK TAKOrO CTUXWUIAHO BO3SHMKLLIErO MeOULMHCKOTO cepauca npubnu-
XaeTca K COTHe MUNNUapAoB AonnapoB. MNoTeHUnanbHblil PbIHOK B eCATKM pas 6onblue, npu-
YeM 3TO PbIHOK ObICTPO PacKpy4MBAEMBINA, C OFPOMHBLIM TUPAXOM NPOAYKTOB, BeAb peyb MaeT
0 rMaBHOM NOTPEBHOCTM KaXaoro Yenoseka.

Poccuinckass meamumHa TpaguUMOHHO OTnMyanachb obuieopraHnMameHHbIM nogxodoM. Ho no
Mepe yrnybneHus 3HaHWn 1 CBA3aHHOW C 3TUM Bce Bonee y3kon crnelmanu3aunm, Kak u sesae
B MUpe, OHa yTpaTuiia KOHTPOMb 3a OpraHM3MOM YenoBeka B LefioM. 3a pa3pocmmuncs ae-
PEBbSMM CTanNo He BUOHO neca. A 3TO 3HAYUT, YTO NPAKTUYECKM NCYE3NO0 34PaBOOXPaHEHME.

= 3dopoebe He Moxem 6bimb YacmuY4HbIM. Haxe ecnu ece Y3Kue cneuuanaucmabl
(Kapduonoe, nyabMOHOJ102, 2aCMPO3IHMepPoOoJsi0e Hegporiamosioe u dp) Hanuwym:
«360poe», nayueHm moxkem umMemb Ce€pPbe3Hbie O6lueOp88HU3MeHHble ﬂp06ﬂeMbl, KO-
mopsblie e 1060l MOMeHm cnocobHbI «ebicmpesiumb» 8 «Y3KOM» Mecme.

M

Uenosek — 3T0 YHMUKanbHas camoperynupyrollascs cuctema. Mbl 300poBbl 10 TeX nop, noka
aTa cucTeMa CrnpaBnsieTcs ¢ pasHoOOpasHbIMU XKU3HEHHbIMU Harpyskamu. KpaitHe BaxHO BO-
BpeMsl 3aMEeTUTb, KOrda camoperynsuus BCTpeyaeTt npobnembl U aaekBaTHO akTMBMPOBATh €€
afanTuBHbINA pecypc.

MNopaepxaHue 340poBbs (34paBOOXpaHEHNE) — 3TO Npobriema CUCTEMHOM YCTOMYMBOCTH Op-
raHu3Ma no OTHOLUEHMIO K HENPEPbIBHBIM U3MEHEHWSIM BHYTPEHHE 1 BHELWHEN cpefbl.

[ns pasBuUTUS TEXHONOTWK NOALEPXAHUS 3[0POBbS HYXHO, Npexae Bcero, paspabotaTb eau-
HYI0 CUCTEMHYI MOEMNb OpraHM3Ma kak OCHOBY [N MHAMBMAYanbHOM 6a3bl 4aHHbIX. B Takyo
MOZEeMNb C NOMOLLbIO COBPEMEHHbBIX METOI0B ONUCAHUS CMOXHbLIX CUCTEM AOMKHO ObITb «yna-
KOBAHO» anpuopHoe KU3MONOor1yeckoe 3HaHue o romeocTase, YHKUMOHANbHbLIX (hU3NONIOTK-
Yeckux cuctemax, GuonHpopmaTike, XpoHOOHOOrK U Ap.

Mogenb gomkHa 6biTb nPpUHUMNNanbHO [ANHaMN4eCcKomn, No3BONAKLLIEN y4yeCTb nHamnesungyanb-
Hble NapamMeTpbl (*)I/ISI/IOJ'IOFW—IGCKOVI peakKTUBHOCTWN, AMHAMUYECKNE OMNaNa30Hbl peaKLI,VIVI n ap.
Takas mogenb No3BONUT C(*)OpMI/IpOBaTb 6asuc n3MepdaemMbliX NnapamMmeTpoB, HeobXxoauMmbIX Ans
OMUCaHNs CUCTEMHON yCTOI7I‘-II/IBOCTI/1 opraHunama. Cpe,u,w HUX AOSKHbI ObITb (byHKLMOHaJ'IbeIe
XapaKTePUCTUKN TKaHen, OpraHoB, CUCTEM. an/I 9TOM MPUHUUNUNANbHO BaXHa o6meopraH|/|3-
MeHHaAa B3aNMOCBA3b. XapaKTep U YpOBEHb Takov B3anMOCBA3N urpaeTt He MeHbLUYI POosb B
nogaepxaHun CUCTEMHOW yCTOI‘/'I‘-II/IBOCTVI opraHu3ma, 4emMm napameTpbl BXOAALWNWX B HEro oT-
AeNbHbIX (*)I/ISI/IOJ'IOFI/I‘-IGCKMX noacucTtem. VIMeHHo KOHTpPOJ1b 3TOW B3aMMOCBA3M, KaK npaBwuIo,
OTCYTCTBYET B COBpeMeHHOI;L Bce bonee cneuvlanwswpyromeﬂcq MeaununHe.

B Takoi HeobxoaMMON ANs 30paBOOXpPaHEHUs WHAMBUAYaANbHOW Modenu yenoseka (ewe He
nauueHTa) BaXHO Y4YeCTb ero xapakTepHble napameTpbl cpasy nocne poxaeHus (B UHKybaTo-
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pe) B npouecce gopMupoBaHus obLieopraHM3MeHHOW camoperynaumn. M 3ateM HyXXHO KOH-
TPONMPOBaTbL NapaMeTpbl MOAENMN HA NPOTSKEHNUN BCEW XKNU3HU.

Mepoli 30opoebsi ssensiemess hakmuyecku eesiuduHa OUHamu4yeckKo2o duana3oHa

cucmemHoli ycmoliqueocmu op2aHu3Ma. [OuHamuyeckuW AOuanasoH — 3mo
donycmumasi 0ns1 0aHHO20 uHOueuda «aMnaumyoda Xu3HU»: pa3Max XU3HEHHbIX Ha-
2py30kK (¢huszuyeckoli, IMOUUOHaIbHO20 cmpecca UMMYHHOU u 0p.).

[narHocTuka 340pOBbSi, HApAAYy C YNOMSIHYTbIM Bbille (YHKLMOHANbHLIM KapTUpOBaHUeM op-
raHM3Ma no ero CoGCTBEHHbIM CUrHanam, AOMKHa BKMOYaTb HENpepbiBHbIA MOHUTOPUHT (u-
3Monornyecknx yHKLWiA opraHnama. [ns atoro Heobxoguma CUCTEMA MUHMATIOPHBLIX JaT4i-
KOB KOHTPOMNS XMU3HEHHbIX (DYHKLWIA, KOTOpas HEeHaBS34MBO CONPOBOXAarna Obl Yenoseka B no-
BCEAHEBHOM XM3HWU. Takue AaTYMKU-MOHMTOPbI MOXHO BCTPOUTH B Yachl (Hanpumep, Ans us-
MEPEHNs Nynbca, KPOBSIHOTO [aBNEHMs YPOBHS CTpecca, HeWHBA3WMBHOMO aHanu3a KpoBU W
Ap.), B OYKM (AN M3MEPEHUsI TEMNepPaTypbl, OKCUreHaL M MeTabonmaMa 1 3NeKTpUYeCcKon ak-
TMBHOCTW MO3ra, NapaMeTPOB AblXaHWSl COCTaBa BblablXxaeMblX ra3oB U Ap.), B oaexay u 00yBb
(NS KOHTPONS COCTOSIHUSI CEPAEYHO-COCYAUCTON CUCTEMBI, BHYTPEHHWUX OPraHOB, MbILLL) W

Ap.

Mpnbopbl KOHTPONS XKU3HEHHBIX (PYHKLMIA SOMKHLI LWar 3a WaroM nosiBUTLCS B KaXA0M JOME U
cTaTb HeobxoauMbIMK B BbITY, Kak 0Bbl4HOE 3epKano.

CospemeHHaﬂ MUKPOTEXHONOIMNA OTKPbIBAaET BCE Gonblue BO3MOXHOCTEN AN 3TOro. Takue
MOHUTOPbI OAMH 3a APYrUM NOABNAKTCA Ha PbIHKE. Hepoctaet NMPUBA3KN Pe3yNibTaTOB TAKOro
MOHUTOPUHIa K CUCTEMHOW OLIEHKE COCTOSHUS 340p0BbA.

[nga Toro 4ytobbl 06ecneynTb akKTUBHBLIN KOHTPOSb 340POBbS YeNloBeEKa, HYXHO Hapsay ¢ guar-
HOCTWMKOW pa3paboTaTb MeTOAbl UHAMBUAYAINbHON CTUMYNALUW PErynsTOpHLIX CUCTEM Opra-
Hu3Ma. [Ana aton uenu Hanbonee nogxoasT cnabble (CUrHanbLHOro ypoBHS) BO3aencTBus (dhu-
3NYecKne N XMMUYeckue), 4ENCTBYOLWME Yepe3 peLenumnio (kak Hecneumguyeckyto, Tak u ye-
pes opraHbl 4yBCTB). 1pn 3TOM, KaK nokasblBaeT OnbIT, 0COBEHHO 3HAYUMbl HEOCO3HABaEMble
(nognoporoBble) curHansl. Ho Ans 3Toro OHM JOMKHLI BbITb C NOMOLLBI0 06paTHOW CBA3K «NO-
AOrHaHbI» Mo BPeMeHW, NPOCTPaHCTBEHHOW OpraHu3auun, amnnutyae u 1. n. Peyb nget o pa-
Hee YNOMWHaBLUENCH CEeHCOPHOU mepanuu. Kpome TOro, akTMBMPOBaTb CaMOpPEerynsuuto
MOXHO U Haubornee ecTeCTBEHHbIM NMyTEM, Hanpumep, C NOMOLLLI KOHTPOIMPYEMON Bapua-
LMW cocTaBa nuLLmM, Bo3ayxa (a3po3osfibHOe BBeeHUe ManblX NiekapCTBEHHbIX 03, Hanpumep,
afanToreHoB) UNu BOAbI B Aylle, BaHHE (YepeskoxHas akTusaumusa) u T. .

B paMKax onncbiBaeMoro CUCTeMHOro nogxoaa K 34opoBblo AOJIKHbI ObITb MUCCeaoBaHbl Tak-
Xe I'Ip06J'IeMbI KOHTpONA CMCTEMHOW yCTOIZQMBOCTM opraHmama noa HaTUCKOM cospemeHHon
y3KOCI'IeLI,VIaJ'IVI3VIDOBaHHOIZ panMKaanon MedunuunHbl, KOTOpaa aKTUBHO BTOPraetcs cenvac B
KNEeTOYHbIN U FeHEeTUYeCKnUn «(byH)J,aMeHT» CylieCcTBoBaHUA 4enoBeka. Kaxaas paankanbHO
nevyebHas npoueaypa AOOJKHA ObITb npoaHann3npoBaHa C TOYKM 3peHUA ee NnoTeHUUaribHO
,D,eCTa6VIJ'IV|3|/IpyPOU.leFO BO34ENCTBUSA Ha o6meopraHmsmeHHy+o camoperynauuio

Peub ghakmuyecku udem o HOBOM, 8bICOKOMEXHOJI02UYHOM Modxode K 30paeo-

oxpaHeHur. Ons e20 6biIcmMpPo20 U WUPOKO20 6HEAPEHUSs] HOBOoe MOKOJIeHUe
npu6opoe G0JIKHO MUHUMaNbHO Hapywamb 06bIYHbLIU 06pa3 Xu3HU U He mpeboeamb
om yenoeeka 6obwux ycunut, Ymobbl K HUM NpUcnocobumacs.

Hapsgy ¢ coBpeMeHHON cheuuanu3aumnen no oTaenbHbLIM OpraHaM 1 cuctemam rnopa Havatb
rOTOBUTb CMeLManucToB no oOLLeOpraHU3MeHHOW MeauuuHe (B NEPBYI OYepedb 34paBo-
oxpaHeHuto). Mpu 3TOM BaxHO, YTOGbI OHU ObINM HACTOSLLMMM CriEeLManCTamMm, NoaroToBeH-
HbIMI Ha OCHOBE CUCTEMHOWN HayKu1, BOOPYXEHHbIMW COBPEMEHHON annapaTypon (B TOM Yucre
pa3paboTaHHOI HamK), YMEWLUMU «U3MEPATbY 1 KOPPEKTUPOBATh 3[40POBLE, @ He MPOCTO
roBopuTb 0 HeM. CoBpeMeHHas TEeH/EHLMUA rOTOBUTL CeMEeHbIX Bpayel — He YTO MHOe, Kak
OTBET Ha OCTPYH NOTPeBHOCTb B 0OLLIEOPraHN3MEHHOM 3APABOOXPAHEHNN, HO 3TO HE CHUMaeT
npo6nemy. [la, Takme Bpaun He SBMSIOTCS Y3KUMU CrieLUanmcTaMu HU B YeM KOHKPETHOM, HO Y
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HUX HET rMaBHOro — CBOeW NpodeccnoHanbHONn o0bLieopraHM3MeHHO-CUCTEMHON cneuunanm-
3auun.

Cneuuanuct no oblieopraHn3MeHHON MeauLyHe OOMKeH ObiTb He MPOCTO CMeLnanucToMm, a
rNaBHbIM CUCTEMHBIM CMELUan1cToM no nofaepxaHuio 300poBbsa. Ero ponb cneuuanusauus v
kBanudukauus nofobHbLI NO3NULUM AUPUKEPA B OPKECTPE: OH AOMMKEH YMETb 3amMeyaTb U KOp-
PEeKTUPOBATb OBLLY rapMOHUIO B 3ByYaHUM OPKECTPa He MEHEee YyTKO U KBanuMULMPOBAHHO,
YeM Kax[blii My3blKaHT, UrpaloLLMA Ha CBOEM WMHCTpyMeHTe. [lna aToro Takon obLeopraHus-
MEHHbI Bpay JOIMKEH YUUTBCS YK HUKAK He MeHblle, YeM Y3KUI creLuanmcr.

Cenvac, BoobLie, obLieccTeMHOE 3HaHMe CyLLECTBYET B OCHOBHOM Kak MPOMEXYTOYHas CTy-
NeHb B NOArOTOBKE CMELMAnMCTOB — Kak BBeAEHME B cneuuanusaumio. M 3To He TONbKo B Me-
AMUMHE, @ U B pusmnke, xumun n ap. OBbLyto usmnky, Kak n oyt gusmonorno (romeoctas,
camoperynauuto), yyat go 3-ro Kkypca, a ganee cneunanuavpyroTcs U nocteneHHo 3abbiBatoTt
HEHY)XHOE UM peanbHO B NpakTuKe obLiecncTemMHoe 3HaHue. Tak 4To ceityac 0bLecMcTeMHbIN
CneunanucT — aTo, Kak NpaBuno, HeOy4YeHHbIN cneymanuct (unu He paboTarLWwmin No cnewm-
anbHocTH). Ecnu Ha pasBuTUM TakmMx Hayk, Kak uamnka u XuMus, 3TO NoKa elle He CkasblBaeT-
cs, TO AN MeauUMHbl, a, CrefoBaTenbHO, ANS 300POBbS N0AeN 3TO yXe CerogHs npeacras-
NSEeT peanbHy OnacHOCTb.

Ecnu 3agymaTbCsi coyeTaHue COBPEMEHHOTO CMeLuanu3vpoBaHHO BbICOKOTEXHOMOMMYHOIO
MEAMLIMHCKOrO NoAxoda C eCTeCTBEHHOM (0T «TBOpUay, 6yab To Mpupoaa wnu bor) camopery-
nsumen npegenbHo TpyaHas (HO NPUOPUTETHO NepBooYepenHas) 3agaya. M3-3a sBHO Hepoc-
TaTOYHOrO CMCTEMHOrO 3HaHWsl 06 0bLieopraHN3MeHHON caMoperynaum COBpEMEHHaAs Meau-
LWMHa, MO CYTW, OrpaHNY1BaAETCA PEMOHTOM YXe CMyYMBLLUMXCA MOMOMOK. [lpn 3TOM NONOMKY
MCMPaBNAOT C NOMOLLbIO YCTAHOBKM TOFO MMM MHOTO NPOTE3a (MEeXaHW4ecKoro, XMMMYecKoro,
ANeKTPOHHOro v ap.). NMoboi npoTes, eCcTeCTBEHHO, YXYAWAET YCTONYMBOCTb €CTECTBEHHOW
CUCTEMbI, B KOTOPYI OH BKMIOYEH, T. €. OpraHu3Ma B LenoM. Hanpumep, TUTAHOBLI NpoTe3
KOCTW HapyllaeT pacnpefeneHne Harpy3ky Ha CKeneTHble Mblllbl, BEFETAaTUBHYIO HEPBHYIO
CUCTEMY, M TaK Mo BCEMY OpraHuamy. OTO HYXHO y4YuTbiBaTb M KOMNeHcupoBaTh. [ectabunu-
3upytoLLee XMM1MYecKoe BO3AENCTBME padnkanbHO NpULENbHOTO NekapeTaa ele bonblue.

Takas CuTyauua Cco 3apaBOOXpaHEHMEM OTpaxaeT 06U.l,yP0 OrpaHN4YeHHOCTb 4esyioBe4YeCKoro
NO3HaAHUA: NMPUHLUMNNANIbHYI0 HEAOPA3BUTOCTb CUCTEMHbLIX HaYK. [NaBHble I'Ip06J'IeMbI yeriose-
4YeCcKoW LMBUNMU3ALMM CBS3aHLI C ee HapaCTaromeVl CUCTEMHOMN HeyCTOI7I‘-II/IBOCTbPO. CrnoxHble
CUCTEMBI, COCTOALLNE N3 HECHETHOIO KonnyecTsa CaMoopraHM3oBaHHbIX KOMIMOHEHT, TaKMe KakK
OpraHn3m 4enoseka, colunym, 3KOHOMUKa, 3KOJIOTNA, HayKa HE YMEET adE€KBaTHO OMUCbIBATb.
Bot noyemy paaukanbHada npuuernibHaa MmeguunHa He MOXET noaaepxmsaTb 340pOBbE, a CUC-
TEMHOE paCCTpOIZCTBO rnobanbHON 3KOHOMUKM TPYAHO BOCCTaHOBUTb NpULENbHbIMNA BO3aen-
CTBUAMU «CBEPXY» U T. M. To xe camoe ¢ akonorven. Takas 6€CNOMOLLHOCTb YefioBeka nepen
CUCTEMHbIMU I'Ip06J'IeMaMI/1 X04elb, HE Xo4ellb, 3aCTaBndeT 3agymMaTbCa O Bore...

Heckonbko neTt Hasag s NpeanoxXun 3anyctutb NpoekT no obLieopraHM3MeHHOW NPEBEHTUB-
HOW MeauumHe B Poccun. Poccuickas akagemMusi Hayk (COBMECTHO ¢ Akagemuen MeguumH-
CKMX HayK) ONTUManbHO NOAXOAMUT Ha POfib MHULMATOPA Takoro npoekTa B mupe. Poccuinckas
HayKa TpaAWLUMOHHO CUMbHA B Pa3BUTUK (hyHOAMEHTamNbHbIX CUCTEMHBIX NOAX0A40B (HO cnaba
B UX WHXEHEPHOM «OOXUMaHUW»...). MeHTanuTeT poCCUMCKUX YYEHbIX, LIMPOTa MbILUNEHNS,
WHTEPAUCUUNANHAPHBIE KOHTAKTbl CO3A4al0T OYEHb XOPOLLUME NPeanoChINKK A8 ycnexa Takoro
npoekTa. Poccuinckon Hayke B HacTosiLee BpeMS, Kak HUKOrAa, HY)XHO AN CaMOyTBEPXAEHNS
NUAEPCTBO B TaKOM MPECTUXHOM MeEXOYHapOAHOM NPOeKTe, 0COOEHHO CBS3aHHOM C OrpoM-
HbIM MeOMUMHCKUM pbiHKOM. He Byayum 3atpeboBaHHOW 3KOHOMUKOW, POCCUIACKas Hayka pa-
BoTaeT cenyac hakTMyeckn no MHepLuK, coy4acTBys B MMPOBOM Hayke. B cyliecTtBytoLlen cu-
Tyauunm 310 HeobXxoOMMO AN COXPaHEHWS HayKW, HO COBEpLUEHHO HepocTaToyHo. OBpasHo
roBops, celiyac pocculickasd Hayka 8 0OCHO8HOM nodnesaem nudepaM MUpo8oU HayKu, a HyxX-
HO e0e-mo u 3anesamsb.

B coBpemeHHOM rnobanunsoBaHHOM mupe (Kak B Bu3Hece, Tak U B HayKe) CyLLeCTBYIOT OTHO-
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LUEHMS1 B3AaUMO3aBMUCUMOCTM, NOCKONMbKY HW OAHA CTpaHa He MOXeT BbiTb NUOEPOM BO BCEM.
Poccumn Toxe HyXXHO HaliTM obnacTi cBoero npeumyllecTa (MOMUMO AOMUHUPYIOLLENA Tenepb
NPUMUTUBHON PONM NOCTaBLUMKA NPUPOLHbIX PECYPCOB).

3aBepLuas CBOM pasMbILLNIEHMS, MHE XOTeNnocb 6bl 06paTUTb BHUMAHME Ha TO, YTO pasBUTME
MWUPOBOWN Haykn cenyac runepTpodMpoBaHHO NEPEKOLLEHO B CTOPOHY MUKPO- (HAHO) MacliTa-
6a. dyHaameHTasnbHble BOMPOCHI CUCTEMHOW YCTOMYMBOCTU Hallero obuiero goma (oKpyxato-
Len cpedbl), obliecTBa W, camoe rnaBHOe, OpraHM3ma YenoBeka (340pOBbs) NOA HAaTUCKOM
COBPEMEHHOW UMBUM3ALMKU MOKA He MOMyYunu LOSMKHOrO BHUMaHMS. A Bedb 3TO rMaBHble
npobnembl 45 YenoBevyecTBa B UX PELUEHUM POCCUIMCKAas Hayka Morna Obl cbirpaTb OOHY W3
BeAYLUMX ponen.

W, HakoHeLl, HECKONbKO CIOB O MCUXOCOLMONIOTMYECKOM acnekTe WHTepeca k Yypecam. JToT
«HE3A0POBbLIA» (C TOYKM 3PEHUS TOYHOM Hayku) MHTepec POPMUPYeTCs NMOA BIMSIHUEM OC-
TalLWMXCA B NOACO3HAHUM BrieYaTrIeHnid OT AeTCKMX cka3ok. O6pasoBaHue W 3aHATE HayKoM
OTPe3BNSAT (K COXaNeHWo, OAHOBPEMEHHO U MPUTYNAAIT...) BocnpusTue. Ho He y Bcex, u.
rMaBHOe Janeko He BCce Yepes3 3TOT OMNbIT NPOXoAsT. Tak YTo BCMNECK MHTEpPEca K CEHCOPHbLIM
(heHoOMEHaM — 3aKOHOMEpEH U MOHsTEeH. He HyXHO TONbKO NyTaTb 3TO ¢ Haykoil. Ho ¢ apyron
CTOPOHbI, FPeX pa3BeHYMBaTh AeTckue rpesbl... OHW NOAAepPKMBAIOT YENOBEKA B PYTUHE XKU3-
HY. «...CnyyanHo Ha HOXe KapMaHHOM HaWau MbINVHKY JanbHUX CTPpaH — U MUP ONATb Npea-
CTaHET CTPaHHbIM, 3aKyTaHHbLIM B LiBETHO TyMaH!»

E R I I R I

B koHue 70-x - Hayane 80-x rogoB NPOLWIOro Beka B YCTaBLUIEM OT FOHKW B «CBeTNoe Oyay-
LLlee» HapoAde cTana CTPEMUTENbHO PacnpoCTPaHATLCA MOMBa O NIOASX, HAAENEHHbIX CBEPX-
CMOCOBHOCTAMU, — JKCTPaCEHCaX M AEMOHCTPUPYEMbBIX UMK Yyaecax: LenuTenbcTBe, Tene-
KuHe3e, KOXXHOM 3peHun n ap. MNepBble Nuua rocyaapcTBa OTHECNUCH K 3TOMY CO BCeWi cepb-
€3HOCTbt0, NOBENeB pasobpartbes co B3OyaopaXMBLUMMK 0OLLECTBO «BGrnononammy.

B oTBeT Ha rocsakas B MIHCTUTYTe pagnOTEXHUKM M 3IEKTPOHUKK Bbina co3gaHa cneuuasnbHas
nabopartopus, KOTopyto Bo3rnasun 3. . [oauk. Ta KHUra — B3NS4 Ha «4Yygeca» UCTUHHOrO
yyeHoro. ®opMupoBaHMe Hay4YHOro BMAEHMS B NPOTUBOBEC NPUMMUTUBHBIM BblAyMKaM O Mpu-
pofe YHuKasnbHbIX cnocobHOCTeN YenoBeka — BOT 3ajada, KOTOPYH pellaeT aBTop, «OTKPbI-
Basi» HaM Yenoseka B «COOCTBEHHOM CBETEY.

e Opyapa OMMaHyunoBuy oMk — OOKTOP (M3MKO-MaTeEMaTUYECKMX

! Hayk, npodpeccop, B 1990 - 1993 rogax aupektop LleHTpa 6buomeau-
* | LMHCKOM pagMo3neKTpOHuKM npu MHCTUTYTEe pagnOTEXHMKM U dnek-
TpoHukn PAH, B HacToslee BpeMs — KOHCYNbTaHT MO MHHOBALMOH-
- HbIM TexHonoruam B CLUA n Poccun. OkoHunn guanyeckuii akynb-
“ TeT MI'Y, 6onee 20 net 3aHumancsa uccnegoBaHueM OTOINEKTPU-

' YeCKuX SBMEHNUN B nonynpoBoAHNKaAX.

I
I —— A OCHOBE €70 pa3paboTok ObinK CO3AaHbI BbICOKOYYBCTBUTENbHbIE

HaHOCEKYHAHbIE AETEKTOPbl TENMOBOr0 MHMPAKPACHOIrO U3NYyYeHus,
no3BonuBLLNE BUAETL B COOCTBEHHOM TENMOBOM CBEYEHUM Aaxe XONoAHble 00beKThl Ha KOC-
MUYeckon opbuTe.

3. 3. lNoauk — asTop 6onee 100 Hay4HbIX Ny6nuKaLui, B €ro akTMBe Lenbli pag NaTeHTOB.

E R I R I
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