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KoporkoB K.

OnHaxapl, MHOTO JIET Ha3al, Oyay4u emie MOJIoAbIM (PU3UKOM, S 3aJymMalics, oYeMy Ha
XPUCTUAHCKUX UKOHAX T'OJIOBBI CBATHIX OKpYX€Hbl HUMOOM. M nouemy Takoe e CHUSIHUE MOYKHO
BUJIETh HA M300paKEHUAX HMHIMNUCKUX U IOKHOAMEpUKaHCKUX Ooros? CiyuailiHoe 1M 3TO
COBIIQ/ICHUE, WM CYIIECTBYET KakKoe-TO (U3UYEecKoe siBJIeHHE, Onarofaps KOTOPOMY CXOXKHE
o0pa3bl pOJUIINCH Y CTOJIb pa3HbIX HapoaoB? EcTe 1M y yenoBeka Ta camasi aypa, KOTOPYIO
AKOObl BHUJAAT 3KCTpaceHChl? HauaB M3ydaTh SHEPreTHYECKOE I0JIE€ 4YEJIOBEKa, Mbl CyMENd
OTBETUTH Ha HEKOTOPBIE U3 MOCTABJICHHBIX BOIIPOCOB. J{a, Mbl MOKEM YTBEPKAATh, YTO, KaX bl
MHAUBU 00J1a1aeT SHEPreTUUECKUM TI0JIEM JI0 POKIEHHUS (B MAaTEpUHCKOM yTpoOe), Ipu KU3HU
u nocne cmeptu. 110 coCTOSHUIO 3TOrO MOJISI MOXKHO CYIUTh O NMCUXUYECKOM U (U3NYECKOM
3/I0pOBbE YEJIOBEKA, O €ro xapakrepe. bosbiie Toro, Oxaroaaps pazpaboTaHHOMY HaMU METOY
ra3opaspsJHONd BU3yalM3allMl SHEPreTUYECKOe I0JIE MOKHO BHJIETh, MOXKHO HaOJI0OJaTh, Kak
OHO pearupyeT Ha pas3IM4Hble BO3ACUCTBHSA. J[aHHBIA METOJ HAaXOAUT CaMO€ YTO HU HA €CTh
MaTepUATUCTUYECKOE MPUMEHEHUE B Pa3HbIX OTPACsAX - B MEAULIMHE, CIIOPTE U Jlaxe B padoTe
[IPaBOOXPAHUTEIIbHBIX OPraHOB.

CBeueHue OOBEKTOB pA3JIMYHONW MPUPOJLI B HIEKTPOMArHUTHBIX MOJSX BBICOKOM
HaIpPsLKEHHOCTH ObLI0 oOHapyskeHo Oosiee 200 yeT Ha3aa U ¢ TEX MOP MOCTOSHHO MPUBJIEKAIO
BHUMAaHUE HCCIeoBaTesed. bosbIIoN BKIIA B MCCIEIOBAHME ATOrO sBJIEHUS BHeCHH B 30-x
rojax mpouuioro Beka coperckue yueHole CemeH u Banentuna Kupnuan. Cynpyru Kupnuan
AKCHEPUMEHTUPOBAIIN C IEKTPOMArHUTHBIM IOJIEM U 3aMKCUPOBAIIA CBEUEHUE OPraHUYECKUX
U HEOpraHuueckux 00beKTOB. OCOOEHHO MHTEPECHBIM OBLIO TO, YTO MCTOYHUKOM CTPAHHOTO
CBEUYEHMsI MOT OBbITh M YEJOBEK. YuUeHble cMOINK choTorpa@upoBaTh 3arajJiouHoe SIBJICHHE.
CpaBHUBas CHUMKH, OHHM 3aMETHJIH, YTO B 3aBUCUMOCTH OT IICUXMYECKOI0 U (PU3MYECKOro
COCTOSIHUS YE€JIOBEKa XapaKTep CBEUEHMsI MOKET U3MeHATbca. OOHapyXeHHbIN 3 deKT HazBaiu
HMMEHEM INepBOOTKphIBATENEH, HO MpakTHUecKoro npuMenenus 3¢dexr Kupnuan B To Bpems He
MOJIY4YHII.

B 1978 romy mnom osrupnoii Axagemun Hayk CCCP y Hac B cTpaHe HadalluCh

SKCHEPUMEHTHl 10 MCCJIEIOBAHUIO KHPJIMAHOBCKOIO CBEUEHUS. YUEHBIM YAAJOCh IOHATH
¢buznueckyo npupoay HeoOblyHOro 3¢ dekrra. Bokpyr kaxa0oro uenoBeka CyHIECTBYET cilaboe
aJIeKTpoMarHuTHoe noJie. Haxozsmuecs B Bo3iyxe 3J1€KTPOHBI, MOMNajasi B 3TO 0Jie, HAUYMHAIOT
YCKOPATbCA W HMOHHU3UPYIOT MOJIEKYJbl BO3Ayxa. Te B CBOIO Ouyepeb HAUYMHAIOT HCIYCKaTh
(GOTOHBI, B OCHOBHOM B roiyiy0oil u ynbTpaduoneroBoil yactsx crekrpa. [lone kak Obl
BBITSATMBAET YacTHUIIbl U3 00BEKTa M YCHWJIMBAET WX B Fa30BOM paspsizie, HOJOOHO TOMY, KaK 3TO
MPOUCXOIUT B (OTORIEKTPOHHBIX YMHOMKUTENSX M CUETYMKAaX paJUOaKTUBHBIX dyacTul. B
pe3yJbTaTe KaXKIbld 4YEJIOBEK OKPY)KEH MPHUCYIIEH TOJIbKO €My HEBUIMMO CBETOBOM
000JI0YKOI.
Jlonrue roapl MpoJoKalIuch pabOThl HAJl CO3JaHUEM CIELMAJIBLHON ammapaTypbl, ¢ MOMOIIbIO
KOTOpOil MO>XHO OblIO OBl (UKCHPOBATH M HCCIENOBaTh cBeueHHe. B pesynbrare Obuia
pa3zpaboTaHa Tak Ha3bIBaeMas kamepa razopazpsanoi suzyanmsanuu (I'PB). C ee momorbo Mbl
CMOIJIM TIOHSTH T[JIaBHOE: CO3/1aBas D3JEKTPUUECKOE I10J€, Mbl CTUMYJIUPYEM KBaHTOBbBIE
MIPOLIECCHI - IMUCCUIO (POTOHOB U JIEKTPOHOB € IOBEPXHOCTU 00BEKTA, HaIIpUMep Koxu. 1 B 3T
MIPOLIECChl OKAa3bIBAETCS BOBJIEUEH BECh OpPraHM3M Kak eAuHoe Ienoe. Takum o0pa3oM, Mbl
[I0JIy4a€M BO3MOKHOCTb BUJETh HA SKpaHEe KOMIIbIOTEpA HEBUUMOE OOBIYHOMY TIj1a3zy OHoIose
yenoBeka. Meroauka I'PB - 310, 00pa3zHo roBopsi, udpoBas KoMIbloTepHas craius dpdekra
Kupnuan. B nocnennee BpeMs Bce HanpaBlieHUE MOJIYYUIIO Ha3BaHUE «IeKTPOGOTOHUKA.

[Ipunnun padotsl ['PB xamepsl ocHOBaH Ha M3BECTHBIX (pu3nueckux 3akoHax. Ha manery
YeJI0BEKa MO0JIaeTCsl KOPOTKU anekTpuyeckuil umnynbsc. [louemy nanen? Pyku - oueHb TOHKHIA
U YYBCTBUTEJbHBIA OpraH M MOUIHEHIINH MHPOpMaUOHHBIN (QakTop uenoBeka. C MOMOIIbBIO



PYK MBI IOJy4aeM M3 BHELIHEro Mupa maccy uHpopmauuu. Ha manbiax pyk pacroJiosKeHbI
30HBI, KOTOPbIE CBSI3aHbI IPAKTHUECKU CO BCEMU cucTeMaMmu opraHusma. Kcraru, 3ToT (hakrop
YK€ Ha IPOTSHDKEHUM MHOTMX TBICSYENIETUA HCIHOJIB3YyeTCd TPaJAUIMOHHONW KHTAMCKOMN
MEJUIIMHON, KOTOpas B3sla 32 OCHOBY IOHATHE 00 SHEPreTUUECKUX KaHallaX, IPOHU3BIBAIOLIUX
Teno 4yenoBeka. MTak, 3JeKTpUYECKUH HMMITYJIbC BO30YXKJaeT MOTOK (DOTOHOB MU 3JIEKTPOHOB.
[IpuGop ux perucrpupyer M BBIBOJAUT M300pakeHHME Ha B3KpaH Kommbiorepa. [lpouneaypa
"CUMTHIBAaHUA" PHEPTrETUUECKOTO TOJIS YeJI0OBEKa COBEpIIeHHO 0e300e3HeHHa 1 Oe3BpeIHA.

['maBHOe HauMHaeTcs MOTOM. 3ajaya CHEUUAINCTOB - HHTEPHPETUPOBATH KApTHUHKY,
OOBSACHUTH, KaK XapaKTep CBEUYEHHS CBS3aH C (YHKIHOHAJIbHBIM COCTOSIHUEM uYeloBeKa. Y
YeJI0BEKa, IMOJIHOTO >KU3HEHHOM CHIIBI M 370pOBbs, CBEUEHHUE SIpKOe U poBHOE. PaccrpoiicTBa
SHEPreTHKH, BOCHAIMUTEIbHBIE IIPOLIECCHl BBI3BIBAIOT B CBEYEHWU Ppa3phIBbl, IPOBAJIbI,
HEOJHOPOAHOCTH. ['psiaymias OoJie3Hb, €Ile HE MPOSIBUBLIASCS, CHUTHAIM3UpPYET O cebe
3aTyXalolluM, HEpPOBHBIM, pPAa30pBaHHBIM CBeueHHeM. Bce mnoTeHIManpHble NPOOIEMBI
MIPOSIBIIIIOTCS MPEXJIE BCEr0 Ha KApTUHE MOJIsl. DTO MOTYT ObITh BPEeMEHHbIE (PYHKIMOHAJIbHbIE
OTKJIOHEHUS, KOTOpble OBICTPO MPOXOAAT W HE OCTaBIISIIOT cliefa, JOo Ooiiee TriryOoKue
HapyIIeHUs, KOTOpPbl€ BO3HUKAIOT IPU HAJMYUKU IOCTOSHHO JCHCTBYIOUIMX HETaTUBHBIX
(akTOpOB - IUIOXOM SKOJOIMH, HENpPaBUIBHOIO NUTaHMS, NepexuBaHuil, crtpeccoB. [lone
YeJI0BEKAa CTAHOBUTCS Pa30pBAaHHBIM, 1€()EKTHBIM - 3TO CUTHAJ O BO3MOKHOCTH NPOHUKHOBEHUS
BPEJOHOCHBIX areHToB. M B Kakoi-TO MOMEHT (YHKIIMOHAJIBHO ciiabasi WM IeperpyKeHHas
CUCTeMa He BBIIEpKUMBAaeT M IMpoliemMa MNepexoAuT Ha (U3MYECKUl YpOBEHb - YEJIOBEK
3a00JIeBaeT.

Mpbl He XOTUM JenaTh IOCIEUIHBIX BBIBOJOB, HE TOHHUMCS 3a CEHCAauusMHU. Mbl
¢uKkcHpyeM H3MEHEHHUs CBEUEHHUHM, COCTaBiisieM TaOiuubl, cTpouMm rpaduxu. M crpemumcs k
MIOJIYUEHHUIO TOTO, YTO HAa3bIBAECTCS SKCIEPUMEHTAIBHBIM ()aKTOM. A TOTOM B JI€J0 JIOJIKHBI
BCTYNIUTh MEIUKHU U (PU3MOJIOTU. AnmapaT HE CTaBUT AWarHo3oB. OH JaeT JUIlb pa3BepHYTYIO
OLICHKY (YHKIMOHAJIbHOTO COCTOSIHUSI ueloBeKa. A Bpad, HCXOAd M3 O3TUX [JaHHBIX U
Pe3yJbTaTOB APYrUX aHAINU30B, YK€ JeJIaeT 3aKII0UeHHe U Ha3HAYaeT HE0OX0IUMOE JIEUEHHE.

OnucanHasi MeTOAMKAa MOXET OBbITh MCIIOJNIB30BAHA B CaMbIX pa3HbIX 00JACTAX, HO
OCHOBHOE HallpaBjJeHHME, KOHE4YHO ke, wmeauuuHa. B Cankr-llerepOyprckoii BoeHHO-
MEIUIIMHCKOM akanemMuu ¢ nomouibio kamepsl ['PB Obuin 06cnenoBaHbl COTHM 4YE€IOBEK - 0
XUPYpPrudeckoi omepauuu U mocie. Bpaun 3ameTmiiv: sHepreTudeckoe IoJie pearupyer Ha
CTPECCOBYIO CUTYyallMIO JJIsi OpraHu3Ma, KakoBoW sBisgercs omepauus. llpu OmaronpusitHoM
UCXOJIe cpa3y Ioclie ONepaluy HapaMeTpsl MoJis HEIPEMEHHO BO3pacTalli, a HOTOM MOCTENEHHO
CHIDKAJIUCh K  MCXOJHOMY, JOOIEpallMOHHOMY cocTtosiHuio. [lepen  xupypruyeckum
BMEILIATEIILCTBOM MPUOOp Takke B psfe ciydaeB (PUKCHUPOBaJI H3MEHEHHE IapaMeTpoB
sHepreTuyeckoro nois. Ilpuuem ecnu HaOmromancs MoabeM, TO omnepanus B OOJIBLIIMHCTBE
CllydaeB MPOXOJuJia ycreuHo. B HacTosiee BpeMs: Bpauu MEAMIIMHCKON akajeMuu paboTaroT
HaJ| YCOBEpILEHCTBOBAaHUEM JTOM MeTonuku. Hampumep, UM XoTenoch Obl HOHSATH, KaK IO
COCTOSIHUIO HEPIe€TUUYECKOT0 IOJIsl MPEICKa3aTh, CMOKET JIM MAIlUEHT INEPEHECTH Ty UM UHYIO
OTepalnuIo U Kak OyJeT NpoTeKaTh MOCIEONEPALMOHHBIA IEPUO.

B tOmnncckoM  OHKOJIOTMYECKOM ~ HAaydyHOM  IIEHTpE  MEAMKH  HCCleA0Balu
SHEPreTUYEcKOoe I0JI€ HECKOJIbKMX COTEH NallMeHTOB. BBIACHUIIOCH, YTO MOCJE YCHEHIHOTO
JICYEHUs DHEpPreTHKa 4eJoBeKa HeNpeMeHHO MeHsercs. Ecim ke cinBura K Jydniemy He
MIPOM30LLIO0, TO TOJIE HE pearupyeT. To ecTh MOKHO OIIEHUTb, KaKO# pe3yibTaT Jaju B KaXJI0M
KOHKPETHOM CJIy4ae CTaHAAPTHbIE METObI JICUCHHS.

[Iporpammuo-annapatHsie  ['PB  Guosnexrtporpaduyeckue  KOMIUIEKCHl — HaIlUIU
MIPaKTUYECKOE MPUMEHEHUE B CIEIYIOIINX OCHOBHBIX 00JIACTSX.

Menununa
— aHaJIu3 MCUXOJOTUYECKOTO COCTOSHUS JIMYHOCTH;

— aHaJIU3 MCUX0(U3UOJIOrHYECKOTO COCTOSHUS JIMYHOCTH;
— aHaJIu3 BEreTaTUBHOTO CTaTyca OpraHu3Ma M OTAEIbHBIX (YHKIIMOHAJIBHBIX CHCTEM;



— MOHUTOPUHI peakluii opraHu3Ma B Ipoliecce MPOBOJUMON TEpaIuu;

— OLIEHKA BEPOSITHOCTU HAJIMYMSI OPraHHBIX CUCTEMHBIX HapYIIECHUH;

— HaJINYME U3MEHEHHBIX COCTOSIHUM.

—OII€HKa OMACHOCTH aJIepreHoB 1o napameTtpam ['PB cBedenus oOpa3ioB KpoBH.

I'PB kommekc cepruduuupoBad Munzapasom P® B xauectBe npubopa MeAUIIMHCKON
TeXHUKU. B mocrnenHee BpeMs yBEIMYMBAETCS KOJMYECTBO IYyOJMKAUUMN MO MEAUIIMHCKUM
acnexkram ['PB ananusa

CnopT — OlIeHKa YPOBHSI COPEBHOBATEIHHOM TOTOBHOCTH criopTcMeHoB. [ PB xommieke
no mpukazy [ocymapcTtBeHHOro AreHTCTBa 1O (U3MYECKOM KYIbType U  CIOPTY
ycTaHaBlMBaercs B yumnuiax Onumnuiickoro pesepsa Poccun.

Kommiexke I'PB Cnopt nossoasier:
- NPOBOIMTH TUHAMHYECKOE ONpE/IesIEHNE MCUX0()U3MUECcKOro MOoTeHIIMala CHOPTCMEHA C
LEIbI0 ONEPaTUBHOTO KOHTPOJS YPOBHS (PYHKIMOHAIbHBIX PE3EPBOB M KayeCcTBa 3/I0POBbs B
X0/ y4eOHO-TPEHUPOBOYHOTO IIPOIIECCa;
- ol0ecreynBaTh SKCIPECC JIUArHOCTUKY CTPECC-YCTOMYMBOCTU U KadyecTBa IPOIIECCOB
MEHTaJIbHOM M IICUXO3HEPIreTUYECKON MOOMIM3alMU C LEeJIbl0 IMPOTrHO3a YCIEUIHOCTH
COPEBHOBATEIBLHOMU JAEATEIbHOCTH;
- NpoBOAMTh UM DEPEeHIMPOBAHHYIO  PEUTHUHIOBYIO  OLEHKY  ICHUXO0(HU3HUYECKOro
MOTEHIIMAaja OO0CIEeyeMOro KOHTUHI€HTa CIIOPTCMEHOB C IL€lbl0 OTOOpa, MOArOTOBKU U
CBOEBPEMEHHON KOPPEKLUUN TPEHUPOBOYHOT'O IIPOLECCa.

IIpaBooxpaHuTe/ibHbIE OPraHbl — OLIEHKA YPOBHS CTpecca JIMYHOI'O COCTaBa U JIMIL,
CKJIOHHBIX K IIPOTUBOIPABHBIM JEHCTBUSIM.

HccaenoBanue ;KMAKOCTEH U MaTepHAJIOB
- BBISIBJICHHE OTJINYUS HATYpaJIbHbIX U CHHTETUYECKHX Macell;

- OIIEHKA KaueCTBa KOCMETUYECKUX IIPENnapaTos,

- HCCIIEA0BaHUE BOJIOC YEIIOBEKA,;

- HCCIIEIOBaHUE TOMEOIaTHYECKUX MTPENapaToB;

- UCCIIEIOBAHUE JIPArOlEHHBIX KAMHEH U UX BJIMSHUS HA YEJIOBEKa ;
- HCCIIEIOBAaHUE I'e0AKTUBHBIX 30H U UX BJIMSHUA HA YEIOBEKa.

Cronb MIMPOKUN CHIEKTp NPUMEHEHUN OOYCIOBIEH BBICOKOH YYBCTBUTEIBHOCTHIO
Merona ['PB k u3MeHeHUsIM 3MHUCCHOHHBIX [TapaMETPOB UCCIEAYEMOT0 00bEKTa, NOMEIEHHOTO
B DJIGKTPOMAarHWTHOE IIOJI€ BBICOKOM HANpPSDKEHHOCTH, M IPUMEHSEMBIX METOJ0B 00paboTKU
nH(popmanuy Ha 6a3e COBPEMEHHBIX MOAX0/I0B TEOPUH U METOJI0OB UCKYCCTBEHHOT'O MHTEIIJIEKTA.

UccnenoBanus B obmnactu I'PB Guosnexrporpaguu akTuBHO mpojaospkarotcs. Kaxaplil
roJl 3allUIIA0TCs AUCCepTalnu, NyOIUKYIOTCSI COOPHUKU Hay4dHbIX TpyAoB. B 2006 roxy Obu1
BBINYIIEH CHENUalbHbIN BBINMYCK XypHana «lIpubGopoctpoenue», nocpsueHHbii merony ['PB.
Exeronno, B utone, B Cankr-IletepOypre — oHOM M3 CaMbIX KPAacHBBIX I'OpPOJIOB MHUpa —
MIPOBOJUTCS MeXAyHapoaHas HayuyHas koH(epeHuus «Hayka, Undopmauus, Co3znanue», Ha
KOTOPYIO ChE3KAI0TCS BpayH, YUEHbIE U CHEIHAIUCTBI U3 JIECATKOB cTpaH mupa. [locnennue 5
JeT 3TH KOH(EpEeHIMU NpoXoaar moi srugorl MexmaynapomHoro Coro3za MemunuHCKONW U
[Ipuknannoit buosnexkrporpapuu (IUMAB). Otor Coro3 ob6benunseT uccienonareneil u3z 62
CTpaH, 3aHUMAIOUIUXCA MPAKTUYECKUM BHEAPEHHUEM METOJ0B OHO3eKTporpaduu, YHUCIO
KOTOPBIX C KaX/IbIM T'0JI0M PaCUINPSETCS.

Biausinme MeHTaJIbHBIX, 3MONMOHAJIBHBIX H JAylIeBHbIX mnpoueccoB Ha I'PB
U300paKeHus

NuTepecnoit o0nacteio I'PB npunoxenuii siBisiercst uccieqoBaHue MPOIECCOB CO3HAHUS.
B xone MHOTONETHHUX SKCIEPUMEHTOB YJAJIOCh BBISIBUTH OMO3JIEKTpOrpaduyecKkue KOppemsiThl
m3mMeHeHHoro cocrtosinust co3Hanusit MCC. D10 0coboe CcOCTOsiHHE, B KOTOPOE YEIOBEK
MEPEXO/IUT B MPOLIECCEe MEAUTALIUU, MEHTAIbHOIO TPEHUHIA, PEIMIMO3HOTO 3KCTa3a — WM, MO0
BJIMSIHUEM HApKOTHKOB U IICUXOJENIMKOB. B TeueHne MHOIMX JIET Mbl MPOBOJUM H3MEPEHUS
Poccuiickux skctpacencoB, xpenoB KanmamOnsep B bpasunuu, y4acTHUKOB ArOpPBacKo
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uepemonuit B [lepy, kuraiickux macrtepoB Llu-ryn, cencuruBoB B ['epmanuu, CIIIA, CrioBenun.
W npaktuyecku Be3le Mbl IoiydaeM MpusHakH, xapakrtepuble s MCC. HurtepecHble
pe3ynbTaThl ObUIM IOJYYEHBl INpPU MCCIEAOBAHMU JIeTEH, OCBAaMBAIOLIMX TaK Ha3bIBaeMOE
«IpsIMO€ BHJIEHUE» - BOcIpusTHe MH(popMauuu 0e3 momoiny ria3. Bece mosyueHHble JaHHbBIE
CBUJETEIbCTBYET O TOM, 4YTO MPOIECCHl CO3HAHUS TPOSIBIAIOTCS Ha (PU3HOJOTHYECKUX
nporueccax, usmepsemsix I PB metonom.

O0beM [aHHOW CTaThbU HE TMO3BOJISIET 00CYXAaTh (PriiocoCcKue acmeKThl Ipolecca
uccienoBaHus co3HaHus. OTMETUM JIMIIb B3IJISI/IbI, HA KOTOPBIX 0a3UpyroTCs Haly paboThl. Mbl
NPUIEPKUBAEM KOHLEMMU, YTO CO3HAHHME — OTO KAaTEeropuss MHOIO MPOCTPAHCTBEHHO—
BPEMEHHOTO0 KOHTHHYYMa, HE MpUHAJUIekKAIIero marepuanbHoMy mupy. [IpuHIunsr padoTsl
CO3HAHMS BO MHOTOM MOJIETTUPYIOTCSI KBAHTOBO-MEXaHMYECKOH MapagurMoii, HO, O-BUANMOMY,
3TO JIMLIb IMOBEPXHOCTHAs aHajorus. Mbl elle O4eHb AaJeKh OT MOHUMAaHHS MEXaHHU3MOB
paboThl CO3HAHMUSI, C YUETOM HE TOJIBKO €r0 MHJIUBUIAYAIbHBIX MPOSBIECHUIN B KaKJIOM Y€IOBEKE,
HO U KOJUIEKTHBHBIX IpoleccoB. Co3HaHuE YelloBeKa — 3TO MPOLECC B3aUMOJCHCTBUS YesloBEKa
C KOJUIEKTUBHBIM II0JieM, Ojarojgaps Kotopomy (opmMupyercs HOBbIE UAECH, U KyAa OHU MOTOM
MOCTYIAIOT, BHOCS BKJIaJl B KOJUIEKTUBHBIN pa3yM 4ejIoBeYecTBa.

3akiao4eHue

Paspaborannpiii B CIIOBI'Y HNTMO nporpammuo-anmapatusii  ['PB xommiekc
MpeJICTaBIsieT CcOo0OM CHUCTEMY, WCIHOJIB3YIOLUIYIO TIOCIEAHUE JOCTUXKEHUS JIIEKTPOHMKH,
COBPEMEHHbIE METOJbl 00pabOoTKU H300paxKeHU U (OPMUPOBAHHUS 3AKIIOUEHUH HA OCHOBE
00JbIIMX MacCUBOB JaHHbBIX. C Ka)IbIM IoOJI0OM paciiupsiercs chepa npumeHeHus: metoios ['PB
ounosnexkrporpadun B OMOJIOTHH, MEIUIIMHE, CIIOPTE, MCCICIOBAHUA MaTepuajoB. B cBs3u co
CJIO)KHOCTBIO HCITOJIB3YEMBIX TEXHHYECKHX M IPOTrpaMMHBIX pemeHnii Meron ['PB He mmeer
MHUPOBBIX aQHAJIOTOB M TOJy4yaeT Bce OoJibliee MexaAyHapoaHoe mnpuszHanue. Merton ['PB
ounosnekrporpadun — 310 npumep Poccuiickux MHHOBAIIMOHHBIX TEXHOJIOTHH, OCHOBAaHHBIX HA
Cepbe3HOM Hay4yHOU 0a3e U JOBEICHHBIX O YPOBHS MPAKTUUYECKOTO BHEPEHUS.
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HCIIOAB30BAHHE METO/A 'A30PA3PSITHON BU3YAAU3AIIHH OAS
HCCAEOOBAHHS 3PPEKTOB MAABIX 103 HOHH3HUPYIOIIIUX
HU3AYYEHHHU HA OPTAHH3M YEAOBEKA

Bysaanosa K.A1., Jlobanok JI.M., UrHarenko A.O., bepaaukos M.B., Bakynosuu A.B.
VYupexnenne oOpa3oBaHusi «MeXIyHApOOHBI TOCYHapCTBEHHBIM DKOJOTMUECKHH YHUBEPCHTET HWMEHHU
A.Jl.CaxapoBay, benopycckuii rocy1apCTBEHHBIH MEAUIIMHCKUN YHUBEPCUTET nii_ep@tut.by

HaxkoruieHHble dKcIlepUMEHTANbHBIE JaHHBIE YKa3bIBAIOT Ha CYNIECTBEHHBIC pa3iuyus B
JEWCTBUHM HA OPTraHW3M HOHHM3HPYIOMIMX HM3Iy4eHWH B OONBIIMX W MasbiX jJo3ax. K HUM oOHocsTCS:
HENTMHEHHBIA XapaKTep 3aBHCUMOCTH OuoNormueckux 3((eKToB OT J03bI OONydYEHHs, BIHMSIHUE HA
BBIPAKEHHOCTh MOCTIIYYEBBIX 3(PPEKTOB (PU3UOTOTHIECKOTO COCTOSIHUSI OPraHU3Ma, a He JIO3bI; BemyIast
pONb HeclenurUecKnx peakmuidl opraHu3Ma Ha oOJydeHHe; aJanTHBHBIA oTBer; bystander effect,
W3MEHEHUE YYBCTBUTEINBHOCTH OONYYEHHOTO OpraHW3Ma K JICHCTBUIO JAPYTUX (PAaKTOpOB, MOSBICHUE
OT/aJIeHHBIN 3P EKTOB U Jp.

Bce BeImenpuBeieHHbIC JAHHBIC HE BIHMCHIBAIOTCSA B PAMKH TEOPETUYECKUX MPEJCTABICHUH O
nepenave 3Heprum (uzmueckum oObekTam. Panee [1,2] Obuta BhICKa3aHa THIOTE3a O BO3MOXKHOCTH
aHanu3a 3(p(exToB o0NyUYeHHs Ha YKMBBIC OPraHU3MBl Ha OCHOBE KHOepHeTHueckoro momxona. C aTux
MO3UIUI ACHCTBUE HOHU3HUPYIOIICH paJuallii B MajbIX JI03aX Ha OPTaHU3M CIIeAyeT paccMaTpuBaTh 0e3
yuyera WX DHEPreTUYeCKHX XapaKTEePUCTHUK (ITIOTJIOMEHHOW JI03bI), IOCKOJNBKY IOCTYIHPYETCS
BO3MOXKHOCTh CHTHAJILHOTO BOCIPHUSTHS OpPTaHW3MOM M3JIyYeHHH. 3HAYMMOCTh JUIS WHUIHAIUH
OTBETHBIX peaKIHii opraHu3Ma npuodperaer HHPOPMATUBHEINA 00pa3 sBICHUS (COJepKaHUE CHTHAIIA), a
HE XapaKTePUCTHKH MAaTepUaibHOTO HOCUTENS. JTO YKa3biBaeT Ha HEOOXOAMMOCTh HCIONB30BAHUS
JPYTUX METOIONIOTHYECKUX IMOIXOM0B K aHalM3y MOCTIy4ueBBbIX 3(dekroB. OMHIM U3 YHHUBEPCAILHBIX
WHCTPYMEHTOB, MPHMEHSIEMbIM B CHCTEMHOM aHallM3e, SIBISIETCS CHHEPreTHYeCKU-BEpOSTHOCTHBIHN
MOJIXOJI C MCIIOB30BaHUEM 0OO0OIIIEHHOTO TOHSATHS SHTPOIHNH, HEOCPEACTBEHHO CBSI3aHHOM C IMOHSITHEM
WHPOPMAITUH.

Meroabl uccaenoanus. Meron I'PB ucnonp3oBancss Al OLEHKH HW3MEHEHUS SHTPOIUHU B
opranu3me uenoBeka uepe3 20-30 muH. mocie durooporpaduueckoro oociaemaoBanus. OOciaenoBaHa
rpymma, coctodmas u3 21 yenoseka, 17-18-neTHero Bo3pacra.

Pesynbrarbl uccaenoBanms. Ilocine obmydenuss B manbix nosax (0,05 m3B) y 13 uenmoBek
MPOM3O0ILIO TOBBIIIEHNUE SHTPOIUN OpraHh3Ma, 7 YeIOBEK OTPearupoBalio e YMEHBIICHUEM, a Y OJJHOTO-
HE TPOM3OILIO0 HUKAaKUX cABUTOB. CHMKEHHE DHTPONHMHM YKAa3bIBaeT Ha IOCTYIUICHUE B CHUCTEMBI
OpraHu3Ma MpHEMIIEMOTo Ui TepepaboTku o0beMa WHGPOPMAMH W YBEITUYEHHH 3aracoB CBOOOIHON
sHepruu. HeWTpanpHas peakmus peanu3yeTcsi Ha OCHOBE OTPHUIIATEIBHBIX OOpPATHBIX CBS3CH,
o0ecreunBaloONNX YCTOWYMBOCTh OpraHW3Ma K JCHCTBHIO BHEMHHX (akTopoB. Poct »HTponmuu
(CHIIKEHME 3amacoB CBOOOMHOM SHEPrHM) y 4acTH OOCIEIOBAaHHBIX JIIOJICH YKa3bIBAaeT Ha IMOBBINICHHE
Xaoca B CHCTEMax OpraHM3Ma B IIOCTIYYEBOH MEPUOJ, BO3MOXKHO, U3-32 U30BITOUHOTO JIISI YIIPABIISIONIHX
CHCTEM STHX OPTraHM3MOB 00beMa MHPOPMAIIHH.

Jlureparypa:

1. Bynanosa K.fI., Jlobanok JL.M. Mcnonbp3oBaHHEe  CHUCTEMHOrO aHajiu3a B paauoduonoruu // PaguanuoHHas
ouonorus. Paguoskomorus. 2004. 1.44, Ne 1. C.5-18.
2. Bynanoea K.S1., Jlobanok JI.M., Konomnst E.®., Kynpac C.I1. HoBblii momxon K OIleHKe MEXaHH3MOB M TIOCIIEICTBUIA

JIEHCTBHSI MOHM3UPYIOIINX M3Ty4eHUI B MaJIbIX JI03aX Ha IenocTHbii opranmsM. // Beci HAHB. Cep.men.HaByk., 2000,
Nel, C.109-122.
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BHOSAEKTPOT'PA®HSI B KOMIIAEKCHOM OLIEHKE AIAIITAIIHH ITPH
ITPOBEAEHHH AASEPOTEPAITHH B YCAOBHSAX CAHATOPHSA

beikosB A.T., Uepnoycosa JI./ZI., Bpoaaukosa H.H.
OI'Y « IKC um. @.9. JIzepkunckoro ®Ch Poccuny

OnHoli W3 3a/1a4 CaHATOPHO-KYPOPTHOTO JICYCHUs SBISIETCS (POPMUPOBAHKE JOITOBPEMEHHON
aJanTalliil OpraHW3Ma, KOTopas JIOCTHraercs MOoAOOpPOM ONTHMAJbHBIX KOMIUIEKCHBIX MpOrpamM,
TapMOHHU3UPYIOIINX COCTOSHUE CTPECC-PEalU3yIONX M CTPECC-THMUTHPYIOUIMX CHCTEM. YUUTHIBas
aKTYaJIbHOCTh TPOOJIEMBl B CAHATOPHO-KYPOPTHOM MpaKTHKE, MPOBOAMTCS MOAOOP HOBBIX METOJ0B
JICYCHUs] KOMILJIEKCHO BO3JICHCTBYIONIMX HAa TOMEOCTa3 M COCTOSHHE ero (YyHKIMOHANBHBIX CHUCTEM H
ypoBHe# perynsanuu. OQHUM U3 TAKUX METOOB SBJISCTCA Ja3epHas Gu3no- u pediieKcoTepanusl.

TepaneBtryeckuii  3pHEKT HUIKOIHEPTETHUECKOrO JIA3ePHOTO  OOITydeHUs OCHOBaH Ha
(hOTOAKTHBUPYIOIIEM W HOPMAIU3YIOIIEM (B TEPANIeBTHUECKUX J103aX) ACHCTBUH HA TOMEOCTa3 OpraHu3Ma,
B YAaCTHOCTH Ha aKTHBAIMI0 OOMEHHBIX IMPOILIECCOB, BEreTATHBHBIX IICHTPOB, BTOPHYHYIO AKTHUBAIUIO
SHJIOKPHHHBIX JKee3 C TOMOIINBI0 ITYCKOBBIX MEXaHW3MOB (TyMOPaJbHBIMH M HEHPOTyMOpabHBIMU
MyTSMH), KOPPEKIMIO MMMYHOKOMIIETEHTHBIX CHCTEM BCEX YpOBHEH (C aJanToreHHOM aKTUBalued u
WHTUOUPOBAHHEM COOTBETCTBYIOIINX 3BEHBER).

Baxwneiinieii 0coOEHHOCTBIO OMOPU3NUECKOTO JISHCTBHUS JIA3EPHOT'O CBETa SBISIETCS TO, YTO MPH
JIOKaJBHOM BIIMSIHUW Ha TIOBEPXHOCTH Tea dQPeKT (POTOAKTUBALINN OHOIIOTHYECKUX M (PU3HOIOTHYECKUX
MPOIIECCOB TPOSBISIETCS. B pa3iMYHBIX CHCTEMaxX M opraHax. TodeuHas Ja3epHas OQHU3HO- U
pednekcorepanusi obecrieunBaeT BO3MOXHOCTb JOCTHIKEHHUSI TPEOyeMBIX TUIOTHOCTEH MOIIMHOCTH TPH
HU3KOW BBIXOJHOM MOIIHOCTA M3JIyYCHHS TEPANCBTUUYECKUX JIa3epOB, a TaKkkKe 3HAYUTEIbHOE
pacipenue mokaszanui u 3pHEeKTHBHOCT JaHHOW Teparuu.

Lens nanHOM paboOTHl — OLEHUTH 3PGEKTUBHOCTh MPUMEHEHHS Ja3epoTepanuy Mo MOsIM U
OMONIOTMYECKH aKTUBHBIM TOYKAM B KOMILUIEKCE CaHATOPHO-KYPOPTHOTO JICUCHHS TMpH 3a00IeBaHUAX
BEPXHHX JIBIXaTENbHBIX IyTeH y JieTeil Ha OCHOBE JIWHAMHKH TapaMeTpoB bHodHeprorpaMmbl B
COYETaHHH C KIIMHUYECKUMU ¥ (DYHKIIMOHATBHBIMH METOJaMHU UCCIICIOBAHUS

B uccnenosanue BxmoueHsl 56 nmereit ot 6 mo 9ner (6,6 £ 1,8), Haxomsmuecss Ha CaHATOPHO-
KypOPTHOM JICYEHWU CPOKOM 21 J1eHb, ¢ 3a00JIeBaHUSIMH OPraHOB JBIXaHUS: XPOHHUYECKHE OONe3HU
MUHJQIMH ¥ afeHounoB (34 denoBeka), XpoHWYeckue puHopapuHTUTHl (18 dYenoBek), 3aboieBaHUS
HWKHUX JIBIXaTeNbHBIX IMyTEeH — penuauBHUpyromye OpoHXHTHI (4 denoBeka). Bce mamnmeHThl ObLIH
pazaeneHsl Ha 2 TPYIIIIbI.

IlepBoit Tpymme - ocHOBHOW (28 denoBeK), KpoMe TPAJUIIMOHHOW CaHATOPHO-KYPOPTHOM
Tepanuy, MPOBOJAMIACE - WH(paKpacHas JlazepoTepanusi Ha KpbUIbs HOCA, MPOEKIUU HOCOTIIOTKH,
raiiMOpPOBBIX MAa3yX W MOMYETIOCTHBIX JUMQOY3JI0B B COYETAHHHU C JIazepHOH pediekcorepanueit mo
KOHTaKTHON METOAMKE ¢ dKcmo3uIiueit 1-2 Mun Ha moine, yactora 80-150 I'11, MOIIHOCTE B HMIyJbce 4-6
Bt u nazepnas pedaekcorepanus (6a3oBblii perient). 30HbI akynmyHKTYphl: GI4 (X3 1y), E 36 (113y caHb
nu) — cumMmerpudno, VC 12 (wxyH Banb) u: MC 6 (ueit ryans), RP 6 (caHb MHP 11350) — CHMMETPUYHO,
VC 12 (wkyH BaHb) OOJIy4aJucCh 4epe3 JeHb 6 pa3 B Hexento. OOmmit kype cocrarmsun 10 mporenyp.
OKCIIO3UINS HA TOYKH aKyIMyHKTYphI cocTaBisuia- 30 cek, gacrtora 150 I'u, MomHOCTs UMIyTIbCa 3-5 BT.
Kpome »9rToro, uepe3 nmeHb NIPOBOAWIOCH HAJABEHHOE OONydYeHHE KpPOBH (JIOKTEBass BEHA) C
WCIOJIb30BaHNEM 3epKajbHON Hacaaku ¢ yactoroi 3001 miurensHOCTHIO 2-4 MUH (OJHOBPEMEHHO Ha
00¢ BEHBI), MOIIIHOCThL B UMnyjbce 4-5 BT, kypc- 5 mpouenyp.

Bropas rpymnma — xoHTposnbHas (28 dYenoBek) moiydana TpaAdLMOHHBIE METOABI CaHAaTOPHO-
KypOPTHOTO JICUCHHS: KIMMATOTEepaluio, BKIOYas KyrnaHue B Mope u Oacceitne, JIOK (j1eueOnyro
(GU3KyIBTYpY), OajabHEOTEpaIUIO, THAPOTepanuio; Gusnorepanuto (puronHramsimuu, ¥ PO CIU3UCTHIX
TIOJIOCTH HOCA W POTOTIIOTKH )

I'pynmbl ObUTH COMOCTaBUMBI IO BO3PACTy, HO30JIOTHM W OTIUYAIMCH TOJBKO IPUMEHCHHEM
Kypca Jla3epoTepaniu

Jdnst monmydeHus: OOBEKTHBHOW OIEHKH BCEM HCIBITYEMBIM TIPOBOJWIOCH KOMILIEKCHOE
o0crenoBaHre B AMHAMHUKE JABYKPATHO: TIEPBOE - C MENBIO ONpeaeNieHns (POHOBOTO COCTOSHUS U TIaHa
JIEYCHUS, 3AKITFOUUTENBHOE — C IIENBIO OonpereneHnus 3PPEeKTUBHOCTH MPOBEACHHOMN Teparuu:

. OllEHKa CYOBEKTHBHOTO COCTOSIHUSI TAIIMEHTOB HAa OCHOBE JAaHHBIX aHKETHPOBaHUS II0
’anobaM U 00bEKTUBHOIO CTaTyca,

. MerogoM: I'PB-Omosnekrporpaduu (onpenenenue miomaan bOO-rpamMM mpaBoit u
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JIEBOM PYKH B MEpBOM pexxuMe (0e3 TUIEHKH) U BTOPOM peknuMe (C UCIOIb30BaHUEM IIJICHKH ), TUTOIIAIN
CBEUEHHS OTIENBHBIX CEKTOPOB),

. kapmuonHTepBanorpadun (KHUIM) Ha anmaparHo-iporpaMmMHoM Komiuiekce «Helipocodty,

. omnpezeneHrne o0muX HecennGUIecKuX aJanTallMOHHBIX peakiuid mo Meroy [ apkaBu
JI.X.- KBakunoit E.b. —~Ykonokoit M. A. o neiikorpamme.

PesynbTaThl H UX 00Cy:KIeHMeE:

. aHaJIN3 CYObEKTUBHBIX )KaJlo0 M TaHHBIC 00BEKTHBHOIO 00CIIEIOBAHMS CBUICTEILCTBYET
0 MOJIOKUTEIILHOW JUHAMMKE B 00€UX IpyIIax, HO 00Jiee BBIPaXKEHHOMN - B OCHOBHOM.
. Amnanus nokazareneit kapanountepsanorpammsl ( KUI') cBuaerenscTByer, 4ro:

- B OCHOBHOW TpyINIe OTMEYAIOCH: IOBBIIICHUE OOIEH MOIIHOCTH CIIEKTpa HEHPOryMOpaIbHOW
Moyt 'y 86% marmentoB (24 gen.), y 14% marmeHToB (4 4eln)- CYyIIeCTBEHHOW AWHAMHUKH JTAHHOTO
TIOKa3aTels He BBISIBIICHO. TeHIeHITNs K cOaTaHCUPOBAHHOCTH BETETATUBHOM MOIYIISIIAU CEPACIYHOTO pUTMA
ObiTa oTMedeHa y 82% manueHToB (23 dell.) MU UCXOIHO BBISBICHHBIX M3MEHCHHUSX, XapaKTEPH3YIOIUXCS
Ype3MEpPHOW aKTHUBALIMEN MApACUMIIATUYECKOIO OT/IENa BEr€TaTUBHON HEPBHOUM CUCTEMBI;

- B KOHTPOJIBHOW Tpymnme y 65% nanuentos (18 yen.) - moBblleHne 0OIIeH MOIHOCTH CIIEKTpa
HeiiporymopanbHoil Moxymauud, y 35% wuccnenoBaHHbIX (10 wem) oTMewanock CHUXKEHHE OOIIei
MOIIIHOCTH  CIIEKTPa, BBIPAXKCHHOE B TOW FJIM WHOM CTEMeHHW. TeHACHIHS K CcOaJlaHCHPOBAaHHOCTH
BEreTaTUBHOM MOIYJISAIMU CcepleuHoro putMa Obuia ormeueHa 50% (14 den.), Ipu HMCXOMHOM
Ype3MEpPHON aKTHUBAIIMU MTAPACUMIIATUYECKOTO OT/EJIa BEr€TaTUBHOW HEPBHOM CUCTEMBI.

° Ananu3 o0IIMX Hecrnenu(pUUECKUX aaanTalliOHHbIX Peakiuii: y 78% HalueHToB MepBOi
rpynnsl (22 4en.) u 50% Bo BTOpo# rpynme (14 yen.) oTMedeH mepexoa M3 peaklUd CIIOKOWHOM
AKTHBAITMU B PEAKITUIO TTOBBIIICHHOW aKTUBAIMH, YTO CBUICTEILCTBYET O MOJOKUTEIBHON NTUHAMUKE. Y
OCTaJIbHBIX 00CJICIOBAHHBIX MAIMEHTOB U3 OCHOBHOM M KOHTPOJILHOW I'PYIIIIBI TOKA3aTEHU JICHKOTPaMMbI
JIOCTOBEPHO HE U3MEHHIIUCH.

° AHanmu3 mapaMeTpoB OHOdJIEKTpOrpaMMbl: yiydlieHHe mnapamerpoB [ PB-rpamm:
JIOCTOBEPHOE YBEIWYCHHE ILIOMIAAN U IJIOTHOCTH CBEYCHUS, 3alOIHEHUE Ne(EeKTHBIX 30H, YBEIMUCHUC
cpenHero ko3¢ GUIMeHTa IO CBCUCHMUS:

- B OCHOBHO# Tpynme y 62%mnaieHToB: HHTerpaibHas IUIom@aab cBedeHus-(S integ) nmpaBoi pyku
-0,39 £ 0,61 u neBoit pyku - 0,41 = 0,78 no nmeuenus, nocie nedenus -0,026= 0,47 u -0,003 = 0,39
cootBerctBeHHO (p< 0,01). [locToBepHOE YBEIMHYCHHE IUIOMATN CEUYCHHS B CEKTOPAaX SHIOKPHUHHOU
cucreMbl ( runodus 1o jedeHus mnpasas pyka 0,41+ 0,28 u neBas pyka -0,26+ 0,47, nocne JiedeHHs
0,54+ 0,39 0,29 £ 0,62 coorBercTBeHHO (p < 0,01); TEMOTaNTaMyc 10 JieueHus mpasas pyka -0,53 + 0,27
u neBas pyka -0,49 £ 0,36, mocne medenus -0,09 + 0,21 u-0,22+ 0,42 coorBerctBerHo (p < 0,01)),
KOPOHAPHBIX COCYIOB 10 JiedeHus mpasas pyka 0,12 + 0,36 u neBas pyka 0,02 + 0,44, mocne jedeHus
0,57+ 0,27 u 0,46 = 0,38 coorBercTBeHHO (p < 0,01); MOYEBBIIETUTENHEHON CUCTEMBI 0 JICUCHHS TTpaBast
pyka -1,26 £ 0,38 u neBas pyka 0,33 = 0,51, mocne neuerus -0,19 = 0,41 u 0,42 + 0,28 COOTBETCTBEHHO
(p< 0,01);

- B KOHTpOJNBHOU Tpynne y 54% mnanuenTtoB: S integ npasoit pyku -0,31 + 0,73 wu neBoit pyku -
0,52 = 0,44 no nmeuenwms, mocie neuenus -0,12 + 0,54 u -0,26= 0,61 coorBercrBenno (p < 0,01).
VYBenuueHWe IUIOIIAAM CEYCHHUS B CEKTOpax »SHIOKPHUHHOH cHCTeMbl (THUIO(QU3 THIIOTaIaMyc),
KOPOHAPHBIX COCY/IOB, MOUYEBBIICTUTEIHHON CHCTEMBI BEIPA)KEHBI 3HAYUTENLHO MEHBIIIE [0 CPABHEHUIO C
OCHOBHOH I'DYIIION.

[lonyuennsle nmaHHbBIe Koppenmupyer ¢ mokasarermsimu  KUI  (moBwlmieHHe — criekTpa
HEHpPOryMOpalbHON aKTUBHOCTH), Heclleln(pUIecKUMHU afanTalMoHHbBIMU peakiusiMu o ['apkasu JL.X.-
Keakunoii E.b. — Ykonokoii M.A. U CBUACTEIBCTBYET O CTAOMJIM3AlMU DHEPro-MH(POPMAIIMOHHOIO
COCTOSIHMSI OpraHu3Ma, (POpPMHPOBAHMHU JOJITOBPEMEHHON aJanTaldd M I03BOJIAIOT HCIOIb30BaTh
nokazarenu [ PB-Ouoanexkrporpaduu, kak METOJ XapaKTePH3YIOIIUH aJanTalliOHHBIE MEXaHHU3Mbl Ha
(oHe MPOBOIMMOro CaHATOPHO-KYPOPTHOTO JICUECHUSI.

Takum 00Opa3oM, TIPOBEICHHBIC HCCICAOBAHMUS IMO3BOJSAIOT pekoMeHmoBath [PB  —
ouosnekTporpadro, Kak METO KOMIUICKCHONW IHArHOCTUKHM (PYHKIIMOHAIBHOTO COCTOSHUS OpraHU3Ma,
XapaKTepU3yIOUMi  M3MCHEHMS  aJanTallMOHHBIX  MEXaHM3MOB  Ha  (OHE  MPOBOAMMOrO
peaduIMTAMOHHOTO JieueHus. [IpruMeHeHne MeTo1a 1aeT BO3MOYKHOCTh MTPaBUJIBHO BBIOPATh CTPATETHIO
Y TAKTUKY PEaOMIIMTAIIMU ¢ YUETOM MHAUBHIYaJIbHBIX OCOOCHHOCTEH OpraHu3Ma.

Jlureparypa:

1. AxwmenoBa M.M., Xak6epasieB M.M.// Ileqnatpus. — 2002. - Ne6.- C.121 —124.
2. TapkaBu JI.X., KBakuna E.B. IloHsTHE 370pOBBS C IMO3UIMH TEOPUHM HECTEHM(PUYKCKUX aJaNTAIMOHHBIX
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peakuuit opranuzma. — Baneonorus. PoctoB-Ha-JloHy, 1996.-Ne2.-C.15 — 20.

3. Byimun B.A. JlazepHas peduexcorepamnus. — M., 2002.

4. 3yobkora C.M.//®usunorep., bampHeon. u peadmwt. —2006. - Ne2. — C. 3 - 10.

5. MockeuHn C.B., Byiinun B.A. HuskonHnTeHcuBHas tazeporepanust. COopHUK TpymoB. — M.,2000

HEKOTOPBIE ACIIEKTBHI $®EHOMEHOAOT'HH BbI3BAHHOH
BHOSAEKTPHYECKOH AKTHBHOCTH YEAOBEKA METOAOM I'PB

Boaxos A.B., Teaemesna T.IO.
Knunuka Jlokropa Bonkosa ( OO0 «3JkomadMenTect)

B Kimauke BonkoBa, cnenuaiucTel KOTOPOH 3aHMMAIOTCS TPOOIEMON  MOBBINICHHON
YyBCTBUTEIBHOCTH K MTUIIEBBIM MPOaAyKTaM, ¢ KoHIa 2003 roja B Ka4eCTBE MOHUTOPHHTOBOM MPOIEAYPHI
ucnoan3yercs meroa ['PB. /nurenbHOCTh TIEpBOro Mepruoaa — anpodamyu - COCTaBuil 6 MecsIeB, Koraa
MBI U3y4alld OCOOCHHOCTH CaMOT'0 METOJIa, COMOCTABIISUTH O0IIee COCTOSHIE MAllMEHTOB HA MOMEHT UX
Mpuxola B KIMHUKY C aHaJIM3aMHd KpPOBHM HA YyBCTBUTEIBHOCTh K TMHUIIEBBIM MPOAYKTaM H
MPEATIOKEHHBIMYA HaM TUArHOCTHYSCKUME 00CIIEIOBAaHUSIMHU DTHX K€ MallMeHTOB, MPOBEJICHHBIMU paHee
B JPYTUX TUATHOCTUYECKUX IIEHTpaX U KIMHUKAX.

K nery 2004 roma mbl ompenenwid Juis ceOs HawOojee ymoOHBIE crocoObl BeaeHus basb
Hannpix ['PB-rpaMMm HalllmxX MalnMeHTOB W NPHHSIU s ceOs CenyrolIyMe CTaHAapThl (PSKUMBI U
MpaBWiia) OOCJENOBaHUA: a) peructpanus 0e3 ¢uibTpa ¢ 3kcrmosuimer 0.5 cek; 0) perucrpanus ¢
¢uabTpoM ¢ skcnozuimen 0.5 cek; B) oocinenoranuio MeroaoMm ['PB mpesmecTByer npueM y I0KTOpa B
CIIOKOWHOW 00CTaHOBKE; I') BpPEeMsI CYTOK ChEMKH IPEUMYIECTBEHHO BO BTOPOHM IOJOBWHE JHS; [)
MHOTOKPaTHOCTh MCCIIEIOBAHUS (PETHCTPAIlUH Ta30pa3psiIHOrO H300pakeHus); €) K (PU3UOIOTHICCKOMY
COCTOSTHHIO TIAIIMEHTOB TPEeOOBaHMM HE MPEIbIBISETCS, HO NP 3TOM OCOOEHHOCTH €ro (PUKCHUPYIOTCS
(BO3MOXXHBIE CTPECCOPHBIE COCTOSIHHS HaKaHYHE TI0 CaMOOIIeHKe, HapyIIEHUs CHA, IIEPHO [IUKINYECKUX
W3MEeHeHUH, Qru3nvecKre Harpy3Ku HaKaHyHe, TUTaHHE, TPHEM BOJBI M KaKOi).

Kpome Toro mMpl ouepTunu Kpyr 3a1ad, KOTOPbI€ MBI IMOMBITAEMCS PEIIUTh C MOMOIIBIO METO/Ia
BBI3BAHHOK OWOdJEKTporpaduu: BBIABICHUE CBsi3W  mapamerpoB [ PB-rpamm ¢ auHammkoit
SHEPreTHYECKOT0 COCTOSHHS YeJIOBEYECKOTO OpraHM3Ma W MHBIX OMOJIOTHYECKHX OOBEKTOB; BBISBICHHE
TOIMUYECKOH CBs3U dyieMeHTOB [ PB-rpamMm ¢ ¢pu3nonoro-naroQu3noaornaecKuMI COCTOSIHHSIMU YeJI0BEKa;
OIICHKA BIIMSIHUSL CIIAOBIX BOJHOBBIX IIPOIIECCOB HAa COCTOSHUE OpraHM3Ma M, COOTBETCTBEHHO, Ha
napameTpsl [ PB-rpamm; HaiiTu criocoObl, KOTOPbIE JOKAXKYT aOCOMIOTHYIO 0E30MacCHOCTh MHOTOKPATHBIX
cbeMoK I PB-rpamm.

K xonny urons 2006 roga B 06a3e qaHHBIX KIMHUKK coOpano 6omnee 4000 3anuceii. [Ipu ananuze
pe3yNbTaTOB 00CIENOBaHUsI COOCTBEHHOT'O KOHTHHICHTA IAallACHTOB MBI, OE3YCIIOBHO, YYUTHIBAIN
MHOXECTBO IMPEIIECTBYIOMINX HallUM Pa3paboToK, OTAaBas cebe OTYET B TOM, YTO BO3PAcT y METoja
JIOCTaTOYHO FOHBIA. MONOJON, MEPCHEKTUBHBIM MHTEIPUPOBAHHBIA METOX B HACTOSIUMA  MOMEHT
9KCTEHCHBHO Pa3BUBAETCS U YK€ MMEET HECKOIBKO OTBETBICHHUH B CHCTEME ChEMKH M300pa’KeHHH, B
MPEANOYTEHUSX PA3HBIX Tepr(epHUECKUX YacTel Tena sl TOIydeHHs IJIONIA N CBEUCHHUS, B MOIMBITKAX
TEOPETUIECKOr0 OOOCHOBAHMS (PH3HONIOTMUECKUX W MATOPU3UOIOTHUCCKUX KOPPEISIHHA MOMydeHHBIX
BBI3BaHHBIX OMO3JICKTPOrpaMM.

Onwmpasich Ha Beayllee OIpeeNeHne Pa3padOTYMKOB anmnapaTHO-MPOrPaMMHOTO KOMILIEKCa -
«METOJ] Ta30-pa3psIHON BHU3yalIM3allUM», 3a OCHOBHOM BH3yallbHBIM 00pa3 MBI TPUHSUIA 00pa3
IMarpaMMbl, TIOHHUMas, 4YTO OH HE TMEpBUYECH. YUWTHIBasS OrPaHUYCHHYIO CIOCOOHOCTh MO3ra
WHTEPIPETUPOBATh MHOXKECTBCHHBIE 00pa3bl (IecsITh TNalbIEBBIX H300paKEHHi), MBI OTAAIH
MPEANOYTEeHHE CXEMaTHYHOMY 00pa3y AuarpamMmbl, TeM OoJiee, 4TO TOJBKO auarpaMma IMO3BOJISET
CHUMYJIBTAHHO OIICHUTh MHOTOKPATHBIE ChEMKH, COSIUHSS UX B OHOM M300pakennu. Hamo ckazartk, 4to
Hac ycTpows Obl Jito0oW WMHOW rpaduueckuit GpopMar, COBMEIIAIOIINNA 00pa3bl COYETAHHBIX CHEMOK U
nupoBoit HHpOpMALIUH.

OtnaBasi 1aHb MaTeMaTUYecKUM criocobaM 00paOOTKH W UCIONB3YS MX JJIsi OKOHYATEIHHOTO
3aKITIOYEHISI, MBI TIO3BOJIMIIN ceOe TIOCTaBUTh HA MIEPBOE MECTO 00pa3HOE BOCHPHUSATHE U OTTAIKHBATHCS
HCKITIOYUTENFHO OT 00pa3oB. OTMETHM, YTO €clH TJia3y JOCTYIHBI pa3iudus B oOpas3ax, TO OHH
MaTeMaTH4YeCKH JOCTOBEPHHI. B nuarpammax yke pas3zeneHbl 30Hbl HOPMBI, THIIO- U TUniepaprudssle. [1o
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3TOM TpUYMHE MBI HE TPUBOJMM JIAHHBIC JIOCTOBEPHOCTH pa3nuuuii T-KpuUTepueM M KpHUTepueM
BuikokcoHa U Jip, IOJy4eHHBIE B IPOrpaMMHOM KoMILiekce Statistica 6.

B nanHO# cTaThe OyIyT OTpaXkKeHbl PE3YNILTATHI HAIIMX HAXOJIOK MTPH TMOIMBITKAX PELISHUs] BTOPOM
3aJa9u — BBISIBJICHUS cBsizell Tonuku B2O-rpaMM ¢ cocTosHIEM 00CIenyeMoro.

Bb11o oTMedeHo, 9TO OHOBpPEMEHHOE CHUKECHHUE TIOKa3aTelleil 10 CEKTOpaM «HEpBHAsl CUCTEMay
(Ha3BaHUs JTaHBI 1O MporpaMMHOMY Komrutiekcy 2003 roma) m «cepime» npu OecUIbTPOBOH CheMKe
(YHKIMOHATBHO KOpPEIHPYET C HW3MEHEHHEM DJKCTpalnepeOpalbHO paCIONOKEHHBIX —apTepHid
KapOTHITHONH CHCTEMbl M TMO3BOHOYHBIX apTepuil, ¥ B MEHbIIEH CTENEHH KPOBOTOKA B JHCTAIBHBIX
aprepusix BunnmmsueBa kpyra. Bee ciiyuam moaTBepkaeHbl METOJAMHU HEBPOJIOTO-HEHPOXUPYPrUIECKUX
KIMHUK: peodHuedanorpaducii (POI), ynprpassykoBoii mommuieporpadueri (Y3/I'), KOMIBIOTEPHOI
tomorpadueit (KT) romoBHoro mosra. 3adukcupoBaHbl JBa BapuaHTa Bepudukanum: TuOO HaIIN
MAIMEeHThl  JKAJIOBAIMCh HAa OONIEMO3TOBYIO CHMIITOMATHKY M Ha HAIllM JIOTIOJHUTEIBHBIE BOIPOCHI
MPEABSBISUTA  pe3yJabTaThl OOCIENOBaHHS, TPOBEACHHBIE paHee, JM0O, MO PEKOMEHIyeMOW HaMH
JIOTIOJTHUTENTFHON JTMarHOCTHKE TONMYYalll HJCHTHYHBIA pe3yiabTaT. YUHTHIBas TO, YTO HapyIICHUS
COCYIIICTOTO KPOBOTOKA MOTJIM BBISBISITECS KaK B CHCTEME BepPTEOpPO-0a3MISPHBIX apTepHid, TaKk U B
CHCTeME KapOTHIHBIX apTepHuii, MbI CENai BBIBOJI, UTO ATa Mapa CEKTOPOB OTPaKaeT WHTETPUPOBAHHBIN
HEJIOCTATOYHBIH KPOBOTOK B MO3I€, HE3aBHCUMO OT IMOJIYIIAPUH WIIH BEPTUKAIBHOW HEpPapXUU CamMoro
Mo3ra. Bompoc o TOM, ¢usnonornyeckue (MPUCIOCOOMTEIbHBIC) JIM 3TO OTKJIOHEHHS 0e3
aHATOMHUYECKOT0 U3MEHEHHS WJIH HEBO3BPATHBIE HApPYIICHHUS CTPYKTYPBI COCYAUCTOrO pycia pelaeTcs
CKOpee BCEro B ITOJIb3Y MEPBOI YacTH, TaK KaK MPU CHUKEHUU CTPECCOPHOM SMOIMOHAIBLHOMN, a TaKXKe
[HIIEBOM Harpy3Kd Ha OpPraHu3M M HACBIIEHUE €ro CTPYKTYPUPOBAHHOM AaKTHBHOM BOJOM B 4acTu
cllyyaeB Mbl HaOromanu HopMmanusanuio kaptuabl [PB u POI. 32 cinyyas ¢ BhlIIeyKa3aHHBIMH
W3MeHeHUsIMH KapTuHabl [PB  ObuiM BepUHUIMPOBAHBI pe3ylbTATAMU JIOMOTHHUTENBHBIX METOJIOB
o0crenoBaHus.

IIpumep 1. B nanHOM KOHKpeTHOM citydae y narmeHTku 1942 roga poxnenus va POI' u Y3AI'
OTMEYEHO CHIDKeHHe KpoBoToka Ha 80 %. IIpu sToM mamueHTKa KOMIIEHCHpPOBaHa, T.€. HET MPH3HAKOB

OCTPOT0 HAPYIIEHHS MO3TOBOTO KPOBOOOPAIICHHS, JTHOO ero HOCJIGI[CTBI/II/I
W TFE Temnonona. Fyarpanna 14 =1=x]
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V nanuenTtoB 6ojee MOIOI0ro Bo3pacra ( a moJo0HbIe SABIEHHS HAMU OTMEUEHBI B BO3pacTe ¢ 36
JIET) CHWKCHUE BBI3BAHHOH (DOTODJIEKTPOHHOW DMHCCHHM B yKa3aHHBIX 30HAX BBIPAXKEHBI B MEHBINCH
CTETICHH W MOTYT MPOSIBIATHCS HE MPH KAXKAOW CheMKe, HO OTHOCHTEIBHO MHBIX O0JacTed 3TH 30HBI
BCEr/a BBITISIIAT JeQUITUTHBIMH.

Hamu ObUIM OTMEYEHBI JOCTATOYHO YETKUE KOPPEISIUN C JAUCOYHKIUSMH OINpPeIeTeHHBIX
CUCTEM M B HHBIX 30HaX bBOO-rpaMMm, HO [0Ka3aTh aOCONIOTHYIO IOCTOBEPHOCTH C ITOMOIIBIO
Bepu(UKaIMK HHBIMU METOJIaMU HaM HE YAAeTcsl 10 MPHYUHE OTCYTCTBHSI THX METOJIOB Ha Halel 0aze
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(T.€. HE KaXKJ0T'0 MaIMEeHTa MBI MOXKEM OTOCIIATh Ha JOTIOTHUTEIBHYIO JUATHOCTHKY )

Tak, cHwkeHHe (YHKIMM IIUTOBUIHOM >KEJe3bl BHE 3aBHCHMOCTH OT XapaKTepa Ccamoro
mpolecca B IMWTOBHIHOW JKEJEe3e JaeT KapTHHY 3HeproaeduiluTa UMEHHO B CEKTOpPE IIMTOBHUIHOM
xkerne3bl. OOBIYHO 3TO COOTBETCTBYET HM3KHMM IIOKa3aTeldsiM CBOOOAHOrO T4 W BBICOKMM YPOBHSIM
tupeorponHoro ropmona (TTI). Ha Y3U ¢ukcupyercs kapTHHA ayTOMMMYHHOT'O THPEOUINTA, Y3TOBBIX
M3MEHCHHH, 5TUM M3MEHEHUAM MPEAICCTBYET 00paTHas KapTHHA - THUIIEPIPTUU B TaHHOM CEKTOpE.

SIBiieHMsT OCTEOXOHJpO3a, CKOJIMO3a IT03BOHOYHHMKA W TIOCIEIACTBUSl IO3BOHOYHOW TpPaBMBbI
KOPPEIUPYIOT ¢ 30HAMH 3HEProAe(UIINTa CEKTOPOB MICHHOr0, IPYIHOr0 U MOSICHUYHOTO OTACOB. Ta xe
4acTh CEKTOpa MO3BOHOYHHKA, KOTOpas OTBEYAeT 3a KPECTIOBBIM OTACH I10 HAIIMM HaOIOACHUSIM
CBs3aHA B OONBIICH CTENEHH C MajbiM Ta30M W THIEPIPTHYHA B MPEIAMCHCTPYaJIbHOM IEPHOIC U B
ClIydasix BO3HUKHOBEHHUS HOBOOOpa3oBaHUi. OTMEUCHBI KOPPEAIIMH HU3KOIO apTepruaabHOrO JTaBICHHUS
M BBICOKOH (hoTO3JIeKTpOoHHOM aMuccuu (0onee 10% OT BepxHel rpaHMIIBI CTATUCTHYSCKONH HOPMBI ) Ha
o0oux pexumax 3anmuch. O4eBHUIHA M MOJOXKHUTEIbHAS CBSI3b SHEPrOACPHUIIUTHBIX CEKTOPOB IMOYEK CO
CHI)KEHHBIM 00bEMOM LIMPKYJIUPYIONIEH KPOBH; MOBBIIICHHUE 00beMa BHIMMBACMOM JKHIKOCTH 10 HOPMBI
(oK010 2 NHUTPOB) HOPMANM3YyeT KapTHHY B CEKTOpe Mouek. Huskume mokazaTelnu B CEKTOpE ICUEHH,
KOppENUPYIOIINE C HAPYLICHUEM IMUTAHUA, TEKYIIUMH Ie€NaTUTaMU U TENaTo3aMU, BbIPABHUBAIOTCA B
cinydasx (DyHKIMOHAJIbHBIX HApPYIICHWH, €CJIM yOUparoTCs MPOAYKTHI, K KOTOPHIM JaHHBIH OpraHU3M
YyBCTBUTEINIEH. Pa3fipaxenne BEpXHEro 3Taxa >Ke1yJOYHO-KUIIIEYHOTO TPaKTa MOJ0KHUTEIBHO CBA3aHO C
(hOTO3JIEKTPOHHON AMHUCCHEH.

BeiBoabr: OOmmM cyoCTpaToOM, KOJTHYECTBO M KAYECTBO KOTOPOT0 MOXKET HAINPSMYIO BIHMATH Ha
mporecchl (OTOAEKTPOHHOW 3MHCCHHM BO BCEX BBHIINICYKAa3aHHBIX CIIydasX, CIIOCOOHAa OBITh KPOBb,
WH(POPMAITMOHHO-KOMITETEHTHAs CYyOCTaHIIUSI.

Jlureparypa:
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aKTUBHOCTH Mo3ra u cepana . C6. «H.,1.,C.1999 r.» CII6, 1999

BoeiikoB B.JI. ®ynmameHTanbHash poiib NPOLECCOB C y4acTHEM AaKTHBHBIX (OpM KHCIOpoda B pEryjsiuu
)u3HeHHBIX QyHKIwiA. . Co. «H.,1.,C.1999 r.» CII0, 1999
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lanypy M u np. BuosHepreTvka >EHIIMH B pPa3iUYHbIC CPOKH OCpeMEHHOCTH (TIpelBapHTENbHbIC TaHHBIC)
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HCIIOAB3SOBAHHE MOOJHU®HIIMPOBAHHOI'O METO/ZIA I'PB
BHOSAEKTPOTPAPHH A ONIPEAEAEHHUS HHAHBHUIAYAABHOU
YYBCTBHTEABHOCTH K ITHIIEBBIM ITPOOAYKTAM HA ITIPHMEPE

HCCAEJOBAHHS CBIBOPOTKH KPOBH

*Boakos A.B., *Teaemena T.10., **Kongaxos C.J.
* Knnnuka Jlokropa Bonkosa (OOO «Dxomnadbmenrect»), **Xumuueckuit pakynsrer MI'Y nm.M.B.JlomonocoBa

B mnacrosee Bpems, Toclie CO3JaHHS CTaHJAPTHOM BBICOKOYYBCTBHUTENBHOW armapaTypbl
razopaspsanoi  Bmsyanm3aruu (['PB), mpoucxomuT MOCTOSHHOE pacIIMpeHre Kpyra HCCIETyeMBIX
OMONOTNYECKIX OOBEKTOB W BO3MOXKHOCTH TPUMEHEHUS JIAHHOW TEXHHKH B Pa3JIMUHBIX OONACTSX
Ouonoruu u MenuIMHBL Tak Hampumep, Ormarogapsi CioCOOHOCTH ATOr0 METO/A YJIaBIHMBATh W3MEHEHHS
(U3UKO-XMMHUYECKHX XapaKTEPUCTUK PACTBOPOB HEOPTAHUYECKHX BEIIECTB M OMOIIOTHYECKUX KUKOCTEH,
Ob110 TIOKa3aHo, uro Mero [ PB ciocoben 3apernctpupoBars crieluduieckoe B3anMoICHCTBUE aHTUTEH —
AHTUTENO TIPU MCCIEI0BAaHIH XapaKTEPUCTUK ra30BOT0 pa3psaaa BOKpyT Karuu [1].

Lenpio Hacrosiiero cooOuieHusl OblIa MoMbITKa NpuMeHeHust Meroga ['PB B cnenmduyeckoit
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00J1acTH — ONpeACICHHS WHIUBUIYAIbHON YyBCTBUTEIBHOCTH O0CIEIYEMOro K KOHKPETHBIM ITHINEBBIM
MPOJyKTaM Ha IPHUMEPE HCCIENOBAaHMS B3aUMOJECHCTBHS CBIBOPOTKM C TECT CHUCTEMaMU HAa OCHOBE
BOJIHO-COJIEBBIX BBITSDKEK KOHKPETHOTO MUIIEBOr0 IPOAYKTa MOIUUIIMpoBaHHBIM MeTomoM ['PB.

JU1si  mpoBeneHUsT HMCCIENOBaHUN HCIIONIB30BANIACH CBHIBOPOTKM IALMEHTOB B  KOTOPBIX
npeaaputensHo Metonom WDA na IgE m IgG, Obuta ycraHoBIieHa TOBBIIICHHAS HHIMBUIyaJIbHAS
YYBCTBUTEIBHOCTh K TOMY WJIM MHOMY KOHKPETHOMY IHUILIEBOMY MPOAYKTY.

W3mepeHne SMEeKTpPOHHON 3MHCCHM OT HCCIEeAyeMbIX 00pas3lioB MPOBOIWIN IO OPHTHHAILHOM
METOJMKE, TIOMEINasi TPEABAPUTEILHO TIOATOTOBICHHBIM 00pasell, HaHEeCEHHBId Ha ITOPHUCTHINA
HEMNPO3pavHbli HOCHTENb, MEXAY JIBYMS TMOIUITUICHOBBIMU (UIBTPaMH, BXOASIIMMA B KOMILICKT
MOCTAaBKU NMPHOOPA, UCTIONB3Ys ITAJIOH B KA4ECTBE IPy3a.

B pesynbraTe NpOBENEHHBIX 3KCIIEPUMEHTOB OBLIO ITOKa3aHO, 4YTO TOBEIEHHE CHIBOPOTKH
WHKYyOMpPOBaHHOW C TECT CHUCTEMOH KOHKPETHOr'O IPOAYKTa MMEIOIIEro BBICOKHHA THUTP aHTHTEN
(«kpacHBI» CIMCOK) M HHU3KHM TUTP aHTUTEN («3ENEHBI» CIUCOK) MPUHIMITHAIBGHO Pa3IHYaloTCs B
nuHamuke. CBIBOPOTKA KPOBH MPEABAPUTENEHO HHKYOHMPOBAHHASI C MIPOTYKTOM U3 «KPACHOTO» CITHCKA MPH
JIMHAMAYECKON ChEMKE MOCTOSIHHO HapallliBaja IJIOMA b U3IYYEHUS, B TO BpPEMS KaK NpU AUHAMUYECKON
ChEMKE CHIBOPOTKH, TPOMHKYOUPOBAHHOW C TECT CHCTEMOH U3 MPOJIYKTOB «3EJIEHOr0» CIHCKA, CHIKaIa
TUIOIAIh M3ITyYeHHs BO BpeMeHH. [lomydeHHas 3aKOHOMEpHOCTh Oblla HEOJHOKPATHO BOCIIPOU3BE/ICHa Ha
pasHBIX 00pa3iax CHIBOPOTOK M TECT CHCTEMaxX W3 MOHOMNPOIYKTOB, NMPHYEM OJHH U TC YK MPOIYKTHI
HaXOJWUJIUCh B Y Pa3HbIX JIOHOPOB B Pa3HBIX CITUCKAX.

Ecimu npennonoxurs, 4ro miomaas ceedeHus npu I'PB usmepeHusx Koppenupyer ¢ KOIM4eCTBOM
00pa3yronmxcsi IMMYHOKOMIDIEKCOB, ¥ KaK CJICACTBUE aKTUBAIMM MMMYHHOTO OTBETa, TO TIOMYYCHHBIN
JIMHAMUYECKUN KPUTEPUN CHUKEHUS] WIM YBEIMUYEHUS IUIOLIAAA H3IYYEHUSI MOXET CIY)KUTh KpUTEpPUEM
Harpy3Kd UMMYHHOH CUCTEMBI YeIOBEKA P MOTPEOICHUM KOHKPETHBIX ITPOITYKTOB.

AHaJIOTHYHBIEC IKCIIEPUMEHTHI OBUTH TIPOBEICHBI C UCIIOIB30BAHUEM BMECTO CHIBOPOTKH - IIEIBHOM
KPOBH, TPEBAPUTENBHO CTAOMIM3MPOBAHHON IUTpaToM. [l mMpoBeneHus] UCCIeA0BaHNi HCTIONb30BaIach
KPOBb JIOOPOBOJIBIIEB Y KOTOPBIX MPEABAPUTEIBHO ObLIAa YCTAHOBJICHA IOBBIIICHHAS WHAWBUIyaJIbHAS
YyBCTBUTEIBHOCTE K TOMY MJIM HHOMY KOHKPETHOMY MHIIEBOMY TIPOIyKTy MeTogoM COD-tecra [2].

H3mepeHuie 31eKTpOHHON 3MHUCCHH OT MCCIIEMyeMbIX 00pa3IioB METOAMKE aHAJIOTMYHOMN 3KCIIEPUMEHTaM
C ChIBOPOTKOHM KpoBu. [lepem m3mepeHneM ucciemyemasi KpoBb MHKYOMpPOBAIACH C COOTBETCTBYIOIEH TECT
CHCTEMOI B UMMYHOIIIEHKepe Mpyu nocTosiHHON Temmneparype (36C) B Teuenue 20 MUHYT.

Tak kak IenpHas KpOBb, HCIOJIb3yeMasl IJsl OKCIEPUMEHTOB, COCTOSUIA W3 KIETOYHOU
CyOCTaHIIMM ¥ TUTa3MBbI, COJEpIKAIled OEIKOBBIE CTPYKTYpBI, TO IOCTaBJCHHAs 3a/ava OCIIOXKHSIACH
HaguuueM ['PB wu3nydeHus OT HECKOJNBKMX OOBEKTOB, Pa3IMYAIOIIMXCS I10 CBOMM pa3MepaM U
OMOJIOTMYECKUM CBOHCTBaM.

B pesynbrare mpoBeeHHBIX SKCIEPUMEHTOB OBLIO MOKA3aHO, YTO MOBENCHHUE LEIbHONW KPOBH,
MHKYOUPOBAHHOM C TECT CUCTEMOW KOHKPETHOTO MPOJYKTa, HE OTJIMYAETCS OT IOBEACHUS CHIBOPOTKH B
CXOAHBIX YCIIOBUSX, HO CTENEHb JOCTOBEPHOCTH MOIYYEHHBIX 3aKOHOMEPHOCTEN 3HAUYUTENBHO HIDKE. [10
BCe BWIAMMOCTH KIETKH KpOBH, Oyiarojapsi cBoeil cOOCTBEHHOW akTHBHOCTH, BHocsiT mnpu [ PB
W3MEPEHHSX JIOCTATOUYHO OOJBIIOH IIyM, KOTOPBIH CKPBIBAET OCHOBHYIO TEHJICHITUIO.

[onydeHnple pe3ynbTaThl, OE3yCIIOBHO, HMMEIOT IPEABAPUTEIBHBIA XapaKTep, OJHAKO IpU
JAabHEHIINX WCCICAOBAHUAX B OTOM HANpPABICHWH, CO3JAaHUS CIENH(UIECKOro armapaTHOTO |
MIPOrPaMMHOI0 00ECIICUCHHSI MOYKHO YTBEpPXkIaTh, 4To Meroa I'PB B nanHol MoauduKanuu MoxeT ObITh
WCITIOJIb30BaH B KIIMHUYECKOM MPAKTUKE JUTS Pa3pabOoTKA HOBBIX CIIOCOOOB OIPEACICHHUS HHIMBHTyaTbHON
YYBCTBUTEIIHOCTHU YEJIOBEKA K KOHKPETHBIM MUIIEBBIM MPOAYKTaM.

Jlureparypa:
1.A.B.Crenanos, JL.I1.CBupugos, C.®.Koporkuna, I'.I'.Axmerenu, 3.B.KpsokanoBckuii. Vcronb3zoBaHue Metoaa
I'PB 6uosnexrporpadun aj1si OLEHKH peakluu aHTUTeH - antureno// 13B. By3oB. [Ipudopocrpoenue. 2006. T. 49,
Ne 2. - C. 32-36.

2. Boeiikos B.JI.; Bonkos A.B.; Kormgakos C.2. u 1p., «Crioco0 JUarHOCTUKU WHIUBHIYaIbHON YYBCTBUTEILHOCTH
opraHu3Ma K IuIeBbIM npoaykram», Ilarent RU Ne2216735, 2003
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OCOBEHHOCTH I'PB 'PAMM ITAITHEHTOB C PASAHYHBIMH
HO3OAOT'HSMHA

*I'ypckuii B.B., *Kpbpikanosckuii J.B., *Koporkuna C.A., **IIIupokos /I.M.
*KTH, Canxt—IlerepOypr, **Boenno-Menununckas Axkanemusi, Cankr—IletepOypr edwardk@rambler.ru

Onucanue 321244 U METOA0B MCCJIEJOBAHUA

B uccnenosannu ucrnons3oBaick ['PB rpammer 85 marnueHToB, pa3OUTHIX Ha CICAYIOMHE 4 TPYIIIBI
no Buy 3aboneBanus: ['pooka; Kemunokamennas 6onesnb (JKKB); Pak sxenmynka; Pak kumku. B mocnenneit
rpymre ObUM OOBEIUHEHBl TALMEHTHI C PAKOM IPSIMOH, CHTMOBWIHOH, CIIEMOH M TOJCTOM KHIIIOK.
AnammsupoBaiuch GuibTpossie ['PB rpaMMbl B JaHHBIX TPyIIaX, CHATHIC B JICHD TIEPE]T Olepaliyei.

3navenus napamerpoB I'PB rpamm marpieHTOB ObUTH MOMY4YEHBI C MOMOIIBIO Mporpammel GDV
Scientific Laboratory. JlaHable 3HaueHUs BKIIIOUaIM B ceOsl Cpe/THME 3HAYCHHMSI HAa BCEX Maibllax, a TaKKe
3HAUCHHS Ha KaXXJIOM OTAeNbHOM manblie. s npusenenus Bcex ['PB mapamerpoB k omHOMy Macitaby
HCHOJIB30BAJIACH ITPOLENypa HOpMaIM3allMy, a UMEHHO 3HaudeHue kaxzaoro I'PB mapamerpa Ha kaxmom
najblie NalyeHTa JEIWIOCh Ha CPEAHEE 3HAUCHNS IAHHOT O ITapaMeTpa 110 BCEM IMajibliaM JAHHOT'O MTAllUEHTA.

OCHOBHOI 11€/TbI0 MCCTIEAOBAHUS SIBJIAJICS MTOUCK BO3MOYKHBIX KOPPEIALUNA MEXIY MapaMeTpaMu
I'PB rpaMM u naumarHoctuyeckod uH(popManued o manueHTax. B kadyecTBE METOJOB HMCCICIOBAHUS
WCTIOJIb30BAICh METOJl BH3yanbHOro anamm3a [PB wm300pakeHnii W aHamm3 pa3dpoca 3HAYEHHI
HopManmu3oBaHHbIX ['PB  mapamerpoB B rpynmax mo Ho3omorusM. CpenHue — OTKIOHEHHS
HopManu3oBaHHbIX ['PB mapamerpoB oT cpenHux 3Hau€HHI B TpyIIE MalUEHTOB ¢ OOIIeld HO30J0THeH
CPABHUBAJIUCh C TAKUMU K€ OTKIOHEHHUSIMU B TPYIIIE YCIOBHO 30POBBIX NAL[UEHTOB, T. €. NAUEHTOB, Y
KOTOPBIX HET TaHHON HO30J0THH. 110J0KUTENBHBIM C AMATHOCTUYECKON TOUKH 3PEHUS SIBISETCS Cllydai,
KOTJla cpeHee OTKIOHEHHE KaKOro-IMOo mapaMerpa B TpyIe C HO30JOTHel 3aMEeTHO MEHBIIE, YeM B
rpynIe 310pOBBIX.

Pesyabtarel. Busyanenblii ananus ['PB rpaMM manmeHTOB IOKas3all, YTO B HW)KHEM CEKTOpE
HEKOTOPBIX MaJbLEB HMEIOTCS HETPUBHAJIBHBIC IATTEPHBl INMPAKTUYECKA Y Ka)XAOro IalMeHTa, BHE
3aBHCUMOCTH OT ero Hozonorun. Ha Puc. 1 moka3ansl npumMeps! Takux narTtepHoB. OHAKO paciperneseHre
JIAHHBIX MATTEPHOB TI0 MaJIbIIaM 3aBHCUT OT KOHKpETHOW Ho3osoruu. B Tabin. 1 npuBenena nadopmarwst o
HaJIMYUU NATTEPHOB B HUYKHEM CEKTOPE I KaXK0r0 Majbla MNalMeHTOB B ITPYIIIAX 10 BCEM HO30JIOTHSIM.

Puc. 1. IIpuMeps! HeTpUBHATBHBIX MATTEPHOB B HIDKHEM cekTope ['PB rpamm.

Taéauua 1. KonuuecTBo ManyieHToB B KXKIOHM TpyIIie (B MPOIEHTax OT OOIIEro Yrcia MalyeHToB B
TpyIIe), UMEIOUUX HETPUBHAIBHBIE TIATTepHBI B HIKHEM cekTope ['PB rpamm kaxxmoro mansia. Ligerom
BBIJISTICHBI CITy4ad, KOrJia 3TO KOMU4YecTBO MeHbIne 30% («1ouTH y BCEX MAIMEHTOB IATTEPHOB HETY) WM
oonbie 70% («1o4TH y BCeX MAIUEHTOB MATTEPHBI €CTHY).

IR|2R|3R|4R | 5SR| 1L 2L | 3L | 4L | 5L
I'peixa 71 | 57| 57| 14 | 43 |43 | 86| 14 | 14 | 71
KKb 62| 76 | 67 | 45| 67 | 69 | 83 [ 60 | 52 | 79

Pax xemynxa [ 40 [ 80 | 50 | 90 | 70 | 30 | 60 | 80 | 70 [ 50

Pak kumku 86 | 71 | 71 | 86 | 43 | 71 | 71 | 57 | 43 | 29

W3 Tabnuiel BUJHO, YTO pa3iUYHbIE HO30JIOTHH XapaKTEPU3YIOTCSl pa3HBIMU pacrpeneieHIsIMA
[aTTEPHOB HIKHETO CEKTOPA I10 NajblaM.

B pesynbraTe aHanmsza OTKIOHEHUMN HopMmaiau3oBaHHbIX ['PB mapamerpoB B rpynmax 1o
HO30JIOTUSIM BBISICHWIIOCH, UTO onpenencHubie [ PB mapamerpbl uMeloT cymecTBeHHO MEHBIINE pa3dpoc
B Ipynmax ¢ ONpeleleHHBIMH HO30JIOTHSMH IO CPaBHEHHIO C OCTalIbHBIMH Ho3omoruamu. Ha Puc. 2
MpEeCTaBICHbl 3HAYCHHs CPEAHUX OTKIoHeHHH Tex ['PB mapamerpoB, KOTOpbIE NAlOT HAUOOJBIIYIO
JUCKPUMUHALIMIO MEXY IPYNIION MALMEHTOB € I'PhLKEW U OCTAJIBHBIMU HAl[UEHTAMMU.
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Ipbixa PakXXenyn KKB PakKuukn Ipbixa PakXXenyn XKKB PakKukn

Puc. 2. Cpennrie abCONMOTHBIE OTKIIOHEHHS HOPMaIU30BaHHBIX NapaMeTpoB dpakransHocTh Ha SR (a) 1 CKO
¢pakrampHOocTH Ha 3L (0) B Tpynmax 1mo HO30JIOTHsIM.

Ha Puc. 3 mpencraBieHsl 3HaueHUsT CpeaHUX OTKIOHeHWH Tex ['PB mapamerpoB, KoTOpble HarOT
HAHOOMBIIYIO AUCKPUMHUHAIIAIO MEXTY TPYIITON ITAIIEHTOB C PAKOM JKETY/IKa U OCTAIHHBIMU MAIEHTAMH.

a 0,04 6 0,035
0,035 0,03

003 0025
0,025 002

0,02
0,015 0,015
0,01

0,01
0,005 0,005
0

[pbixa PakXenyn XKKB PakKuiukum [pbixa PaioKenyn, XKKB PakKuukm

Ipbixa PaioKenyn XKKB PakKuuku

Puc. 3. Cpennrie abCcomOTHBIE OTKIIOHEHHUS] HOPMaJIM30BaHHBIX ITapaMeTpoB [Lnomanp Ha SR (a), Cpenusis
uHTEeHCUBHOCTD Ha SR (0) u J{nuHa n3onunuu Ha 4L (B) B rpyniiax o HO30JIOTHSIM.

Ha Puc. 4 mpencrasieHsl 3HaYeHUsT CpeaHUX OTKIOHeHWH Tex ['PB mapamerpoB, KoTopbie HarOT
HarOOMBIIYIO AUCKPUMHUHAIIMIO MEXTY TPYIITON MAIEHTOB C PAKOM KHIIIKU M OCTaJIbHBIMH TIAlHCHTAMH.

a 0,18 6 04

0,16 0,35
0,14 03
0,12 0,25

0,1
0,08 02

0,06
0,04
0,02

0,15
0,1
0,05

0
pbika PaKenyn XKKB PakKuwkm pbixa PaKenyn XKKB PakKuuku

[pbixa PaioKenyn XKKB PakKuuku

Puc. 4. Cpennrie abCOMOTHBIE OTKIIOHEHHS HOPMaIU30BaHHBIX napaMerpoB [Inomanap Ha 1L (a), Konmnuectro
¢parmenToB Ha 4L (6) u DHTponus Ha 4L (B) B rpynIax 1o HO30JIOTHSIM.
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BuiBoabl. AOcomoTHOE OONBIIMHCTBO MAIMEHTOB C OMHCAHHBIMH HO3OJIOTHSMH HMEIOT
HETpUBUAJIbHBIE MTATTEPHBI B HUKHEM CeKTope maibieB. M3 Tab. 1 MOXKHO cenaTh BBIBOA, YTO KaXkJIas
TpyImna 1Mo HO30JOTHSM XapaKTepU3yeTcsl CBOMM Ha0OpOM MaibleB, HA KOTOPBIX IMOYTH HAaBEpPHSIKA
MOXXHO BCTPETHTh HETPHBHAIBHBIA MATTEPH B HIDKHEM CEKTOPE WIIM MOYTH HABEPHSIKA OOHAPYKUTH €ro
orcytcrBre. Hanpumep, B rpymnme I'ppika MoYTH BCe MAIMEHTHl HMEIOT TaKKe MaTTepHbl Ha manbiax 1R,
2L, 5L 1 mo4TH HUKTO HE UMEET TaKWUX maTTepHOB Ha manmbuax 4R, 3L, 4L.

[lpu ananmze cpemHuX aOCOMIOTHBIX OTKIOHEHHWH HopManu3oBaHHeix [PB mapamerpo B
IPYIIIax BBIIBUINCH CJIEAYIOIIME 3aKOHOMEPHOCTHU

° B rpynne I'ppbka cpeaHee OTKIOHEHUE 3HAYUTEILHO MEHBIIE COOTBETCTBYIOIIMX 3HAYEHUM
B IpyruX rpymmax s napamerpo @pakrainpHocts Ha SR 1 CKO ¢paxransaocty Ha 3L (Puc. 2).

. B rpynne Pak xenyaka — st mapamerpos [Inomans Ha SR, CpenHsisi HHTEHCHBHOCTh
Ha SR u, ocobenHo, a1 mapamerpa Jlinuna nzonuuuu Ha 4L (Puc. 3).

° B rpynne Pax kumku — s mapamerpoB HopmanusoBannas ruiomaab Ha 1L,
KonuuectBo ¢parmentor Ha 4L u, ocoOeHHO, a1 napamerpa DuTponus Ha 4L (Puc. 4).

JlaHHBIE pE3yNbTaTBl MOTYT OBITH HCIIONIB30BaHbl B IPOIECCE KOMIUIEKCHOW JHATHOCTHKH
pPaccMOTPEHHBIX HO30JIOTHH.

IIPUMEHEHHE I'PB JIASI JUATHOCTHKH COCTOSTHHIH IMAIITUEHTOB

*Typckuii B.B., *KpbpikanoBckuii 9.B., *Koporkuna C.A.,
**BoaxkosB A.B., **Tenemesa T.IO.
KTH, Canxr-IlerepOypr, Knunuka «Oxonadmenrect («Kiuuuka nokropa Bomakosay), Mocksa

1. Onucanne 337241 U METOAOB MCCJIEOBAHUA

B ananuze ucnons3oanuck ['PB rpammer 328 nmanneHToB, pa30MTHIX HA TPYIIBI IO 3HAYCHHSIM
pPa3IMYHBIX IMapaMeTpPOB, OIMMUCHIBAIOMIMX COCTOSHMS ManueHToB. OCHOBHOM IIeNIbI0 HCCIEAOBAaHUS
SIBISUICS. TIOMCK BO3MOXKHBIX KOppemsiqui Mexay mnapamerpamu I'PB rpamMm M JONOMHHTENBHOU
JMAarHOCTHYEeCKOW wWH(popManmel o mnanueHTax. A HMEHHO, OBITM HCCIEOBAaHBl BO3MOXKHOCTH
MpecKa3aHus JUAarHO30B U IPYTUX 0COOCHHOCTEH COCTOSHUS MaueHToB Ha ocHoBe [ PB mapamerpos. B
KayeCTBE METOJIOB HCCIIEOBaHUSI HCIONB30BAINCH METOJ] HEHpPOHHBIX ceTell W aHamu3 pa3dpoca
3Ha4eHUH HOpMaym30BaHHbIX ['PB mapaMerpoB B rpymnmax 1o HO30J0THsIM.

3naueHust mapamerpoB ['PB rpamM mammeHTOB ObUIM MONMYYEHBI € TOMOIIBIO mporpammbl GDV
Scientific Laboratory. [laHHble 3Ha4eHWs] BKIIOYAIM B ce0sl CpeHHUE 3HAUCHHWS HA BCEX MaJbIAX, a TakkKe
3HaYEHMs Ha KKIOM OTACIBHOM nasblie. beum paccuntansl ['PB napamerps! GuinbTpoBbIX 1 6ecUIIbTpOBBIX
I'PB rpamm, a Tarxoke OTHOIICHHS U Pa3HOCTH (QHITBTPOBBIX M OechbTpoBbIxX [ PB napamerpos.

Hns npusenenus Bcex ['PB mapamerpoB k omHOMY MaciiTta0y HCIIOIb30Bajach IpoIEIypa
HOpMaJIM3aluy, a UMEHHO 3HadeHue kaxzaoro I'PB mapamerpa Ha xaxqoM manblie MarpeHTa AeTUIoch Ha
CpelHee 3HAYEHHS JAHHOTO TapaMeTpa MO BCEM MajbllaM JaHHOTO marpeHTa. CpenHue OTKIOHEHHS
HOpMan30BaHHbIX I'PB napamerpoB OT cpenHMX 3HAYEHUM aHAIU3UPOBAINCH B IPYIAX 10 HO30JOTUSIM.
Wpnest cocront B TOM, 4TOOBI CPAaBHUTH JIAHHBIC OTKJIOHEHHS C X aHAJIOTaMH B TPYIIIIE YCIOBHO 3/I0POBBIX
MAIMEeHTOB, T. €. MAlMEHTOB, Y KOTOPBIX HET JaHHOW HO30J0TWH. I107J0KHUTENbHBIM C THArHOCTHYECKON
TOYKH 3pPEHHUsl SBIISIETCS CIIydYail, KOrjla CpeHee OTKIOHEHHE KaKOro-imbo mapamerpa B TpyIIe ¢
HO30JI0THEl 3aMETHO MEHbIIe, YeM B TpyNIe 3J0POBBIX. AHATU3UPOBAIUCH CIEAYIOUINE HO30JOTHH:
3aboneBanus xenynouHo-kumewnoro tpakra (KKT) B kadectBe Bemymiero cuuapoma (94 yenoBeka);
3aboneBanus cepaeuno-cocyauctoit cucremsl (CCC) (81 uenopek); 3a0oneBanus Koxxu (41 denoBek).

MeronoM HEHpPOHHBIX CeTell CTPOMIIMCh MOJIENH, B KOTOPHIX BXOJHBIMH IapaMerpamu ObLIH
pasznuunble komMOuHaimu [PB mapamerpoB, a BBIXOAHBIMH — KaTerOpUalbHbIC MapaMerphl,
OTIpeNeNsIoIre TPUHAUIKHOCTD MallMeHTa K TOMY HJIM HHOMY Kiaccy 1o 3aboneBanusM. O0mas cxema
MOJICIMPOBAHMS BBIMJISIAUT CleAyromuM oOpa3soM. Ha Bxome B cerhb mnomarorcs 3Hauenus ['PB
MapaMeTpoB TMAaIlleHTa, Ha BbBIXOJAE IIOIy4aeTcsl MpeicKa3blBaeMas BEpPOATHOCTh IPHHAUICKHOCTH
MalueHTa K TpyIIe Mo AMarno3y. BeiOopka manmenToB, Ha KOTOPOH CTPOMIIACh MOJIENb, pa30uBaiacs Ha
TpH 4acTu: oOydatomias Beioopka (mpumepHo 80% Bcex manueHToB), mposepodHas (nmpumepHo 20%) u
tectoBast (20%). OOydueHue HEHPOHHBIX CETeH NPOMCXOAMIO Ha OOydarolied BBIOOpKE, TO €CTh
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KO3((UIUEHTHI BHYTPH MOJEIH HaXOAWIKCh TAKUM 00pa30M, YTOOBI MpeICKa3aHus MOJICIH KaK MOXKHO
TOYHEE COOTBETCTBOBANIH (DAaKTHUECKOMY pa30MEHHI0O Ha TPYMNIBl MO AWarHosy. [Ipu sTtom mpoiecc
00y4eHUs] KOPPEKTUPOBAJICS MEPEKPECTHON MPOBEPKOI MOJENN Ha NMPOBepoUYHOil BEIOOpKe. [locie Toro,
Kak MOJIellb ObLIa MOCTPOCHA B PE3YNIbTATE TAKOTO O0YUEHHsI, OHa TECTUPOBAIACh HA TECTOBOW BHIOOpKE,
TO €CTh MpEACKAa3aHHs MOJCIH Ha TAalMeHTaX TECTOBOW BHIOOPKH CPaBHHUBAINCH C (AKTHUYSCKUM
pasOueHreM MAlMEeHTOB M3 AITOW BBIOOPKH. Mojenb NMpHHUMANAch KakK yJOBJICTBOPUTENbHAS, €CIIH
pe3yNbTaThI €€ MpeIcKa3aHus ObLIH yIOBJIETBOPUTEIHHBIME Ha BCEX TPEX BHIOOPKAX.

2. Pe3yJabTarhl.

2.1. Moaeanb pacnpeaeieHus MAMEHTOB MO IPynnaM 3Ha4eHu il nepemeHHoii Peseps

[lepemennas Pe3epB ommchiBaeT COCTOSHMS TOBBIIIEHHOI'O WM MOHMKEHHOTO BHYTPEHHETO
(YHKIMOHAIBHOTO pe3epBa OpraHu3Ma M SIBJISIETCS OJJHOM M3 BAXKHBIX XapaKTEPHCTHK, UCIIONB3YEMbIX B
Mpolecce TUarHOCTUKY B KIIMHKMKeE TOKTOpa BoskoBa. beia mocTpoeHa ynoBieTBOpUTENbHAs HEHPOHHAS
MoJiellb Ha oOcHOBe (WIBTPOBBIX 3HaueHwid ['PB mapamerpoB Ha JieBOW pyKe, KOTOpas IMPaBUILHO
MPeICKa3bIBaeT paclpeeicHue MalueHTOB 10 TpyInaM 3HaueHHWi mnepeMeHHoi Peseps. B Tal6. 1-2
MIPECTABIIEHBI PE3YIbTATHl MOJIEIH.

Ta6auua 1. PesynbraThl HenmvHEHHOW HEHMpOHHOM Mojenu 1Mo (QUIBTPOBBIM 3HaueHUsM [ PB
rapaMeTpoB Ha JICBOW pyKe, MOJyYeHHbIe Ha OOydaroimiell BbIOOpKe. B TaOnuile BepTHKAIBHBIC CTONOLIBI
COOTBETCTBYIOT (PAKTUUECKOMY pacrpe/IeliCHUIO TIAaIUEHTOB M3 PAcCMATPUBAEMON BBIOOPKH, TOPU3OHTAJILHEIC
CTOJIOIBI COOTBETCTBYIOT TpEACKa3aHWsIM Mojend. Yncia Ha JuaroHay TaONHIbl CYyTh YMCIa TPaBHIBHO
KI1acCH(PUIIMPOBAHHBIX TAIMEHTOB COTJIACHO MOJIENM, BO BHEMArOHAIBHBIX SYEHKAX HAXOMSTCS YHCIA
HETPaBUIIbHO KiIACCH(UIIMPOBAaHHBIX MaleHToB. Hanpumep, w3 TaOnmuipl ciemyer, 4yto 57 MAalMeHTOB U3
rpynmsl «[loHmKeHHBIA pe3epBy» ObLT MPABUIIBHO 3aHECEH MOJIENBIO B Ty K€ TPYIILY, HO 17 MalleHTOB U3 3TOH
’K€ IrpynIbl MOJIENb HEMPaBUWILHO 3aHecna B rpyniy «lloBbilieHHbIA pe3epBy». [locnenHsst cTpodka COAepKUT
MPOLCHTHI MAIFIEHTOB, MPABUJILHO KJIACCU(DUIIMPOBAHHBIX MOJICITBIO, ISl K&KJIOW TPYIIIHL.

Moaeas / @akT T'pynna T'pynna
Tonuoicennwiti Pezeps | Ilosvuiuennviii Pezeps
I'pynna / Honuscennwiii Pezeps 57 14
I'pynna / [osvuuennuoiii Pezeps 17 62
% TNPaBUIBHO NMPeICKAZAHHBIX 77% 82%

Tadaumna 2. To xe, uro B Tab. 1, HO 1151 TECTOBOI BEIOOPKH.

Moaeas / @akT T'pynna T'pynna
Tlonuoicennwiti Pezeps | Ilosvuuennviii Pezeps

I'pynna / [Honuscennwiii Pezepé 19 6

I'pynna / [osvuuennviii Pezeps 7 16

% TNPaBUIBHO NPeICKA3AHHBIX 73% 73%

2.2. Anasmm3 oTkJioHeHuii I'PB mapamMeTpoB oT cpefHMX 3HAaYeHUil B TPyNax Mo HO30JI0TUsiM

3necy mpuBeneHbl pe3yibrathl (Tab. 3-8), mokaspiBaromye pa3HHIly (B TPOLEHTAaX) MEXKITY
CpEIHMM OTKJIOHEHHEeM HOopMain3oBaHHBIX [ PB mapamerpoB OT cpeaHero 3HaueHHs B TPYIIE YCIOBHO
OONBHBIX (MALMEHTHI C HATMYUEM HO30JOTHH) U CPEJHHM OTKJIOHEHHEM B TPYIIE YCIOBHO 30POBBIX
(TalMeHThl ¢ OTCYTCTBHEM JaHHOW Ho3onoruu). CTaTHCTUYECKH 3HAYMMOW CUUTANlach pa3HUIlA OJHM3Kas
niu 6onee 20%.
Tabauua 3. 3nayeHus pas3HUIB! (B MPOLIEHTAX) MEKIY CPEAHHMHU OTKIOHEHHAMU HOPMalTM30BaHHBIX
I'PB napamerpoB (GpuIbTpoBBIE 3HAUEHIS), MOCYUTAHHBIX B Tpynie ¢ Ho3zonorued KKT u B rpymme 6e3
HO30JIOTMM. B 1iepBOil CTpouke NIOMEIIEHbl COKpauleHHble HasBaHus ['PB mapamerpoB. B nepsom
cTondIle TTOMEIIEHBI HOMepa TallblleB, HA KOTOPHIX JaHHBIC MapaMeTpbl u3Mepsuinch. CTaTHCTHYECKH
3HaYMMbIE 3HAUEHHUSI OTMEUEHBI [[BETOM.

IT | KPo | CPU | HCKO CPU | U | DU | CU | KDp | U | CKO DU
IL |22 | 12 17 1 8 4 | 10 8 1 7
2L | 1 4 0 16 121 0 | 17 4 1 12
3L | 14| 11 8 5 121 5 | 10 5 9 0
4L | 8 2 7 2 5 6 2 4 4 0
5L | 2 9 2 6 4 2 7 2 1 8
IR| 6 9 1 1 2 7 2 3 2 10
2R | 1 7 17 11 2 3 4 18 0 7
3R| 6 1 8 2 1 14 | 5 1 21 8
4R | 12 6 10 2 3 |11] 6 9 2 9
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Tadauna 4. To xe, uro B Tab. 3, HO 1ns oTHoWIeHHWH (QUIBTPOBBIX 3HadeHwid ['PB mapamerpoB k

Meduyuna

[5R] 1] 15 ]

7

10

[ 2 [12]0 |

6

[ 14 ]

11

0ecMILTPOBBIM.
I1 | KPo | CPU | HCKO CPU | U | DU | CU | Kdp | U | CKO OU
IL | 2 8 3 7 8 3 11 14 1 2
2L | 18| 6 11 2 22 | 7 [ 18| 10 5 14
3L | 6 4 3 2 13 |12 | 3 7 6 12
4L | 7 13 10 10 3 131 7 17 3 3
SL | 2 11 1 1 0 12 | 16 6 2 1
IR| O 1 7 7 5 |11 ] 19 11 1 8
2R | 3 0 7 7 13 ] 3 7 2 2 8
3R| 56 6 3 1 18116 | 0 32 18 18
4R | 7 18 13 6 111 6 8 28 8 6
SR 12| 12 13 7 6 9 |10 ] 24 8 8

Tabauua 5. 3nayeHus pas3HUIB! (B MPOLIEHTAX) MEXKIY CPEAHUMHU OTKIOHEHHAMU HOPMaTM30BaHHBIX
I'PB nmapamerpoB ((¢uibTpoBbie 3HAYCHUS ), TOCUUTAHHBIX B Tpynme ¢ Hozonorueid CCC u B rpymnme 6e3
HO30JIOTMM. B 1mepBoil CTpouke NHOMEIIEHbl COKpauleHHble HasBaHus I'PB mapamerpoB. B mepsom
cTondIle OMEIIEHBI HOMepa TallblleB, HA KOTOPBIX JaHHBIC MapaMeTpbl u3Mepsiinch. CTaTHCTHYECKH
3HaYMMbIE 3HAUEHHUSI OTMEUEHBI [[BETOM.

Tadauma 6. To xe, uto B Tab. 5, HO /I OTHOWIEHW (QUILTPOBHIX 3HaueHwit ['PB mapamerpoB k

IT | KPo | CPU | HCKO CPU | U | DU | CU | KDp | U | CKO DU
IL| 5 1 3 21 2 8 9 22 1 18
2L | 6§ 8 7 14 6 |15 | 17 3 1 4
3L |15 4 22 5 0] 9 8 19 3 11
4L | 18 | 13 21 20 1 0 | 12 4 0 8
5L | 13| 11 6 7 2 3 7 4 14 5
IR| O 15 2 6 7 |13 ] 3 26 | 15 13
2R | 1 1 3 2 20 | 9 1 23 7 20
3R| 6 0 3 8 6 9 |16 | 17 6 11
4R | 8 6 2 10 2 9 | 13 2 14 13
5R | 14 2 17 1 12 | 2 9 1 14 6

0echUILTPOBBIM.
I1 | KPo | CPHU | HCKO CPU | U | DU | CU | Kdp | U | CKO OU
IL | 17 | 24 1 1 3 8 12 1 2 13
2L | 6 6 4 8 3 [ 24 | 13| 17 5 15
3L | 4 2 0 6 17 | 10 | 10 4 10 2
4L | 12| 13 17 3 2 5 2 6 6 8
5L | 3 3 17 10 0 2 | 28 4 13 3
IR | 1 14 7 7 16 | 4 16 11 8 9
2R | 4 7 9 13 3 8 3 25 4 15
3R | 26 0 21 3 9 5 | 21 38 8 4
4R | 11 9 11 5 3 8 |10 | 13 11 19
5R |1 24| 20 20 2 25 | 1 14 | 24 15 4

Tabnuua 7. 3Ha4eHus pa3HUIB! (B MPOILEHTAX) MEKIY CPEIHUMU OTKIOHCHHSIMH HOPMaJIHN30BaHHBIX
I'PB napamerpoB (puibTpoBbIc 3HaUCHHS), TOCUUTAHHBIX B IpyIie ¢ Hozonorueid Koxa u B rpymme 6e3
HO30JIOTMM. B 1mepBoil CTpouke NHOMeEIIEHbl COKpauleHHble Has3BaHus I'PB mapamerpoB. B mepsom
cTondIle OMEIIEHBI HOMepa TallblleB, HA KOTOPBIX JaHHBIC MapaMeTpbl u3Mepsiinch. CTaTHCTHYECKH
3HA4YMMBbIE 3HAUCHUSI OTMEUEHBI IBETOM.

IT | KPo | CPU | HCKO CPU | U | DU | CU | KDp | U | CKO DU
IL | 6 6 2 9 0 5 3 19 | 10 11
2L | 21| 16 11 15 24 | 7 6 10 | 15 17
3L |13 ] 19 9 4 3 |15 |12 5 20 2
4L | 12 8 11 19 4 6 |25 | 11 5 29
SL |15 5 2 3 9 |11 O 4 15 4
IR | 1 11 15 4 14 | 16 | 13 | 26 1 2
2R | 13| 16 10 8 26 | 29 | 20 | 16 | 21 7
3R | 18| 22 16 3 1 6 2 1 8 19
4R | 20 | 18 7 8 16 | 14 | 4 16 3 11
5R |1 15| 19 10 13 2 128 | 8 11 9 4
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Tadauna 8. To xe, uro B Tab. 7, HO nnsi oTHomeHWH (QUIBTPOBBIX 3HaueHuid ['PB mapamerpoB k
0echUIBTPOBBIM.

IT | KPo | CPU | HCKO CPU | U | DU | CU | KDp | U | CKO_ DU
IL | 6 22 10 4 14 1 9 [ 12 ] 39 2 0
2L | 21| 16 16 8 1 16 | 1 14 3 1
3L 129 | 2 16 11 1 2 4 16 19 2
4L | 15| 10 26 18 30 | 1 11 6 16 21
5L | 3 10 1 16 4 3 120 | 24 | 22 2
IR| 2 3 2 1 5 2 4 18 0 1
2R | 29 8 23 3 22 |10 | 4 2 14 9
3R | 14| 18 0 20 5 4 2 26 | 18 11
4R | 2 13 15 28 17 | 14 | 16 | 37 4 14
5R | 18 9 15 5 11116 | 6 31 2 5

3. BuiBoabl

N3 Tab. 1-2 MoXHO caenath BBIBOA O TOM, YTO CYIIECTBYET CHJIBbHAs Koppemsius Mexnay [PB
napaMerpaMd H  JWMArHOCTUYECKUM  MapaMeTpoM, ONKCHIBAIONIMM  (YHKIMOHAJBHBIE —pe3epBHBIC
BO3MOXKHOCTH TianueHTa. JlaHHasi Koppersiusl posIBIIIACH Harboree SICHO Ha (rIbTPOBBIX 3HaueHusx [ PB
rapaMeTpoB Ha JieBOU pyke. [locTpoeHHass HEHpOHHAsS MOJIE/b O3BOJISIET KIIaCCH(UITMPOBATh MAaIMeHTa KaK
HIMEIOIIET0 MOBBIIIEHHBIN WM TIOHWKEHHBIN ypoBeHb Pe3epBa co cpenHel BeposSTHOCTHIO B 75%.

[Ipu ananuze cpenHux oTKIOHEHUH HOopManu3oBaHHBIX ['PB mapamerpoB B rpynmax XKT, CCC
u Koxa BBISICHUIIOCH, 9YTO MAaKCHUMAaJIbHBIE OTJIMYMS B 3HAYCHUSIX OTKJIOHEHUN MEXy TPpYIaMu YCIOBHO
OONBHBIX M YCIOBHO 3/0pOBBIX cocTaBisifoT mopsiaka 20-30% (Tab. 3-8). MakcumanbHble OTIAYHS
neMmoHcTpupyeT napamerp KomuuectBo dparmentor (1o 39% — Tab6. 8). B rpynne Koxa mist 6 u3 10
nanbies napamerp KonmudecTBo (parMeHTOB JEMOHCTPUPYET pasiuyle B CPEIHUX OTKIOHEHHUSX
OIKMCAHHOTO MOPsKA 0 CPAaBHEHHUIO C TPYIIION yCI0BHO 310poBhIx (Tao. 8).

OnwucaHHble pe3yibTaThl 1O CPEAHMM OTKJIOHEHHSM MOTYT OBITh HCIOJB30BaHbl IS
JUATHOCTUKYA HO30JIOTMH NpU HAJIMYMM JIOCTATOYHO OOraTtoil JuarHOCTHYeckoW Oa3bl. Takas Oasa
CTPOUTCS TIO BCEM MAalMEeHTaM M JODKHA COAEP)KaTh 3HAYEHHS] COOTBETCTBYIOIIMX HOPMAaM30BAaHHBIX
I'PB napamerpoB kaxjaoro nanueHta. HoOBoro nanmeHTa MOXHO C HEKOTOPOH BEPOSTHOCTBIO
JIMarHOCTUPOBAaTh KaK IMOMNaJAloIIero B rpynmy pucka Mo paccMaTpuBaeMoil Ho3onoruu, eciu ero I'PB
napaMeTpsl MONalaloT B ONpeie]IeHHbIe paMKH pa30poca 3HaueHuH, onpenenennbie B Tab. 3—8.

CIIEKTPOTPASPHYECKHHN AHAAHU3 TF'ASOPA3PSAJHOT'O H3OBPAKEHHSI
KAK CIIOCOB OILIEHKH IICHXOAOI'HYECKOH COCTABASAIOIIIEHN
BETETATHBHOI'O CTATYCA YEAOBEKA

Aposaos /I.A., Koporkuna C.A., Hlamuiao O.H.

Lentp OMOMEIUIIMHCKUX TIPOOIIEM, TeIecONOMETPUH | TesleMenuiuabl, CI10

[IpeameroM HamMX WCCIENOBAaHMA B TMOCIEAHWUE TOABI SIBISETCS COBEPIICHCTBOBAHHE
MPOPUIAKTHUECKHX ¥ JIeueOHBIX BO3JEHUCTBHM, MOBBIIAOMNX 3((EKTHBHOCTh (U3HOIOTHIECKUX
3alIUTHBIX PEAKIM OpraHu3Ma YellOBEKa, BOCCTAHOBJICHHE HAPYIICHHBIX MEXaHHU3MOB CaMOPEryIsIUHI
(canorenesa). B Gosbiel MM MEHbBILIEH CTENEHH 3TH MEXaHU3MBI CTPAJIAIOT TPH BceX 3a00JeBaHUAX, a
J00as  Pa3sHOBHUIHOCTH IEJIECOO00PA3HOr0 JICYEOHOTrO Iporiecca OOBEKTHBHO CTPEMHUTCS K HX
CKOpeHIIeMy BOCCTaHOBJIEHHIO U MaKCHMaJIbHO BO3MOXKHOI akTuBaiuiu [1, 6]. Kak u3BecTHO, 3an1uTHBIE
MEXaHHU3Mbl HaXOJATCS B BEICHHU BETCTATHBHOTO (ABTOHOMHOTO) OTJIeNa HEPBHOW CHCTEMBI, KOTOPBIH
HE TOJNBKO YIpaBIseT MMH HEMOCPEACTBEHHO, HO M 1O HEOOXOJUMOCTH B HYKHOM HaIpaBICHUH
KOPPEKTUPYET MapaMeTpbl padoThl APYTUX T00ATBHBIX MOJCHCTEM — IMMYHHOM, SHIOKPUHHOH, 0OMeHa
BemiectB [4, 5]. KoHKpeTHBIe pe3yibTaThl, TOCTUTHYTHIE B JICUCHUHM M MPOQUIAKTHKE JIOCTATOUHOIO
MepeyHs Kak IIMPOKO PaclpOCTPaHEHHBIX, TAK U CPABHUTEIHHO PEIKO BCTPEUAIONIMXCS MMAaTOIOTHIECKUX
MPOIIECCOB, CBUJICTENBCTBYIOT O MEPCIEKTHBHOCTH JATBHEHIINX pa3paboTOK B M30paHHOM HalpaBJICHHH.
OT0 KacaeTcs He TOIBKO XPOHHYECKH TEKYIINX, HO M OCTPO pa3BUBIIMXCS Ooje3Hei [7, §].

Briepsrie B 2003 roay ans 00bEKTUBHOTO KOHTPOJS 3aIyCKa M OTCISKHBAHHS IMOCIEAYIONIErO
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IIPOTEKAHUS IPOLECCOB CAaHOICHE3a Mbl IPUMEHUIM B CBOEH KIMHMYECKOHM IIPAKTUKE METOA
razopaspsaHoii  Busyanuzanmu (I'PB) Ouonormdeckux 0OBEKTOB, pa3paboTaHHBIH mpodeccopom
K.I.KoporkoBeiM [2]. ['PB-Onosnekrporpaduyeckoe HCCICIOBaHME IPOBOIWIOCH IEpPen |
HEMOCPEICTBEHHO TIOCNIe MPHUMEHEHUs HCIOIb3YEeMbIX HAMH METOAWK (U3HOIOTHYECKOW XUPYpTHUH,
AKTUBU3MPYIOIINX JESATEIbHOCTh CHCTEMbl aJalTHBHBIX MexaHu3MoB. (CoOIOCTaBUB  KJIMHHUKO-
nabopaTopHbie JaHHBIe ¢ TIoKazatenssMu [PB, Mbl 00HApYXHIH, YTO TOCIIEAHUE OTPAXKAIOT COCTOSIHUE
BEreTaTHBHOW HEPBHOW CHUCTEMBI IMAallMEHTA W MOTYT OBITh CHUCTEMATH3MPOBAaHBI B COOTBETCTBUH C
YpOBHSAMU ajanTanuy [3].

Ham [entp pa3spabaTbiBacT 0a30Bble KPUTEPUH OICHKHA 3/I0POBbS B paMKax MPOrpaMMEI
«[lacmopTu3anusi 310pOBbSI HAaCeNEHHs». OJTO, IOMHUMO TPAIAUIMOHHBIX METONOB BBISICHEHHS
COMAaTUYECKOrO COCTOSIHHS, TpeOyeT ONpeAcieHUs] IMCHUXOJIOrMYecKoro THIa 4YeioBeka. I[lockombKy
WHAUBUyalbHBIE 0COOCHHOCTH (DYHKIIMOHMPOBAHUS BETETATUBHOW YaCTH HEPBHOW CHUCTEMBI HAIIPSIMYIO
CBSI3aHBI C TICHXOCOMATHYECKUM THIIOM, BO3HHKJIA HEOOXOJUMOCTh CO3/IaHUSI METOJIa M KPUTEPUEB €ro
OOBEKTUBHOW OIlCHKH. B 1emoM ompeneneHne COCTOSHUS 370pOBbsi HYKAACTCS B BBISICHEHUH
KOMIIJIEKCHBIX IIOKa3aTeNed ICUXOCOMATHYECKOr0 CTaryca, B KOTOPOM HM3MEpPEHHE MCUXOJIOIMYECKON
COCTABIISIIONICH CErOIHS CTpaaaeT CyObEeKTHBU3MOM. JTH K€ MOKa3aTelld TpeOyroTCsl U sl INarHOCTHKH
nepest MpoBeICHUEM JIeUeOHBIX BETETOKOPPEKTHPYIONINX MEPOIPUSTHHA.

[MosTOMy mpuMeHseMble HaMH TpPAJAHIMOHHBIC TICUXOJIOTHMYECKHE  OOCIEIOBaHHUS  —
MoaudUIMPOBaHHbIH 1BeToBOoH TecT Jliomepa, rpaduueckuid TECT W JIMYHOCTHBIH ONPOCHHUK
MICUXOCOMATHYECKHX TEHICHIIHI, TIO3BOJISIONINE OIIEHUTh 0a30BbIE PEAKIIMHU JIJISI CTPECCOBBIX CUTYAIMH U
cOpPMHUPOBATH MCHXOCOMAaTHYECKHI TPOTHO3, MBI C TEJIbI0 00bEKTUBU3AIMH IICHXOJIOTHYECKOTO CTaTyca
JIOTIOTHUJIM Ta30pa3psIHON criekTporpadueii.

lazopaspsimnas  cnekrporpadust BeimonHsiercs Hamu Ha [ PB-kamepe K.I'.KoporkoBa [2],
OCHAILCHHOW CMEHHBIMH ONTHYECKUMHU TOJNOCHBIMH (QHIBTPAMH C OJUHAKOBBIM ONTHYECKHM
npomyckanueM (85%). Ilpu 3ToM Bech BUIUMBIN ONTHYECKUN AMAMA30H pa3felieH Ha BOCEMb PaBHBIX
qacreid. Takum 00pa3oM, KaxIblid U3 HCIOIB3YEMBIX (DPHIIBTPOB MponycKkaer 1/8 4acTh BUAMMOTO CIIEKTPa
I'PB-m3nydenns B auana3zone BoiaH 400-800 uM. BenuuuHe! TUIomaeii 3acCBETKH, BEISIBIIIEMBIE B KaXKIOM
Y4aCTKE BBIIEICHHOIO CIIEKTPA, IIOJIOKEHBI B OCHOBY IIOCTPOEHUS WHIUBHIYAIBHBIX KpPYTOBBIX
JIENIECTKOBBIX THarpaMM.

OOcreoBaHUIO METOAOM Ta30pa3psaHOi creKTporpaguu TOABEPTHYTO 56 MPaKTUYECKH
3I0POBBIX JIIOJIH 000ero nomna B Bo3pacte 18-65 (B cpennem 29,7+8,4) ner. i1 ycTaHOBICHUS CTEIICHU
BOCIIPOM3BOJIMUMOCTH ~ PE3yJBTATOB Ta3opaspsiiHas  CHeKTporpaduss y KaxJAOro UCIBITYeMOTro
MPOBOIMIACH YEThIpE pa3a C MHTEPBAJIOM 3 JHA MEXAy O0OCIeTOBaHUSAMH C IOCIEAYIOLIINM
COIIOCTaBJICHUEM PE3YJIbTaTOB.

[IpoBenennbie OMOdNIEKTpOrpadUUIecKue HMCCIEeOBAaHUS ObLUTH HAIlpaBJICHBI Ha YCTaHOBIJICHHE
KOppemsiiuii MexXy cyObeKTUBHON BBIOOpKOW 1BeTOB 110 Meroauke Jlromepa u ['PB-cnekrporpammamu.
VYcraHOBIIGHO, YTO MOCIENHHE WHAWBUAYalbHBI, OONAaNAlOT BBICOKOH CTEMEHBIO YCTOWYHBOCTH |
BOCIIPOM3BOJIUMOCTH, a (OpMUpyeMble 10 HHM 3aKIIOUYEHHS KOPPEIHPYIOT C 3aKIIOYCHUSIMH
TPaJUIMOHHBIX TCHUXOJOTMYECKUX OOCIENOBaHUNA. ITO SBISETCS OCHOBAaHHMEM K MPAKTUYSCKOMY
WCTIOJIb30BAHMIO CIIEKTPOrpaMueckoro aHajan3a U300paKeHnH, moayv4aeMbIx ¢ momotibio ['PB-kamepsr
K.I".KopotkoBa, 1151 onpeaeneHus CUXoI0ornieckoro craryca.
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I'PB BUOAAEKTPOI'PAPHS - B COBPEMEHHOM XHPYPTHYECKOH
KAHHHUKE

Koaxun A.T'., Koakuna B.A.
JloHerKu# rocy1apCTBEHHbBIH MEAUITMHCKUI yHUBEepcuTeT uM. M.I'opbkoro (YkpanHa) Kolkin@ukr.net

B wuccrnenoBaHMy 3HEpPreTHUECKOro TMONA YelOBeKa JOCTUTHYT 3HAYHTENbHBIA IMporpecc,
Onaronapsi Bce BO3pacTarolleMy MHTEpecy K 3TOH 00JIacTH 3HAHWH HMCCIENOoBATENeH CaMbIX Pa3InIHbIX
cequansHocTedd [1, 2, 5]. OcoOeHHO BIEYATISIOT TE, MOKAa elle HEMHOTHE padoThl, T/Ie Pe3yJbTaThl
MOJy4eHbl Ha OcHOBE Hcnosb3oBaHus [PB OunosnekTporpadmu y 3HaYMTENBHOrO YMCIA TAIMEHTOB B
YCIOBHUSX KPYIHBIX KIIMHHYECKUX YUpeKAeHul [3, 4].

Heas uccnexoBanus. V3yunth AHarHOCTUYECKHE BO3MOXXHOCTH M KpHUTepuH 3(dexkTuBHOCTH
nedeHuss ¢ mnomombio ['PB  OmosnexTporpadmu B yCIOBUSX XHPYPTHUECKOW KIMHUKH, a TaKKe
OIIpENeNUTh MOKa3aHUs K MPUMEHEHUIO0 METOa.

Meton u Marepuan wucciaenoBanus. Hacrosimee wnccineqoBaHre OCHOBAaHO Ha OIBITE
npuMenenusi [PB Ouosnekrporpadum y 107 mamMeHTOB ¢ XHPYPrUYECKOW IaTOJIOTHEH OpraHoB
OpIOIIHON ¥ TPYJHOHM MONOCTEeH, HAXOAMBIIMXCS HA JICYCHUH B KIMHHUKE (aKyJIbTETCKOW XUPYPTHH H
yponorun uMm. K.T. Onaransua JouI' MY 3a nepuon 2003 - 2005 roapl. Myx4uuH ObLIO 65, KSHIIUH -
42 B BOo3pacre oT 18 10 62 ner.

[lo xapakTepy HMMEIONIMXCS y HHX IAaTOJIOTHYECKUX MPOIECCOB OONBHBIC PACIpENCIUINCh
crenyromuM obpazom: OHkomatonorus - 41 manueHT(0MmyXoib JISTKOro — 28; OmyXollb CPEAOCTEHUS —
10; omyxomb xKenyaKa — 1; omyxoiib TOJICTOTO KHIIIEUHHKA — 1; OmyXxomb muieBona — 1). Xupypruueckue
3a0oseBanus auadparMbl — 38 MarMeHToB (TPblXka MUIIEBOJIHOIO OTBEPCTUS — 36; TOTadbHAs pellaKcalus
kyrnona auadparmel — 2). Kanpkynesnsiid xonenuctut — 14 manmentoB. Heppomutnas — 8. Kpacnas
Boyanka — 1. ['ematut "C"- 1. 300 — 2. Tspkenas TpaBMa rpyau — 2.

Bemonnsuiace 'PB Ouosnexkrporpadust maneieB pyk ¢ nomoimsio ['PB xamepsr mpod. K.T.
KoporkoBa, B yCIOBUSX CTaTHYeCKOH cheMkH (dkcmozuius 0,5 cex). DimeMeHTaMU HCCICIOBaHUS
SIBJISITUCh: CheMKa KOMOMHHUPOBaHHOW MH(popMaiuu 0e3 GuibTpa; cheMka HHPOPMAIUK O (PU3NICCKOM
COCTOSHMM TIallMeHTa C (QWIBTPOM; CheMKa HWHQOpPMAlMH Tocie (QYHKIUOHAILHOW CTHUMYIISIHH
KOHKPETHOTO OpraHa.

Anamu3 ['PB-rpamM manplieB pyK COCTOSUI M3  CHEAYIOIIMX O3TaloB: pasJelieHue
NMCUXO(U3UONIOTHYECKOTO M (PU3UYECKOTO TIOJIel 3a CcYeT WCIONb30BaHuA (UIIBTPOB; OICHKA
sHepreruyeckoro ypoHs no I'PB  nmuarpamme; tunuzanus ['PB — rpamm naneneB pyk; aHanus
pacnpenenenus nond B mporpamme ['PB Aypa; cekTopHBIH 1 TapaMeTpUdecKuil aHaus3.

[Nony4eHnnble XxapakTepucTHKH U KpuTepun 1o ['PB naHHBIM, 0053aTEBbHO COMOCTABIISUIMCH IO
KOXJIOMYy CIIy4al0 C pe3yJbTaTaMH COBPEMEHHBIX, TPAJUIIMOHHO HCIIOIB3YEMBIX IHAarHOCTHUYECKUX
cpencTs (crvpasbHasi B KOMITBIOTEpHAsT TOMOTpadysi, SHIOCKOIHUSI, COHOrpadus 1 ap.).

Pe3ynbTaThl Hccjief0BaHUA M UX 00CYy:K/IeHHeE.

I[Ipu anmammze I'PB rpamm, u3 107 wuccieqoBaHHBIX TMAIMEHTOB OYCBHUIHBIC H3MEHCHUS
SHEPreTHYECKOro Molisi OOHapyxeHbl y 84. B cuily xapakrepa HMEIOIINXCS MTaTOJOTHYECKHX MPOIECCOB
0co00OMYy BHHMAaHHIO TIOJIBEPTINCH OpPraHWYECKUE HAPYIICHHS, BBISBICHHE KOTOPHIX  JIOCTHUTaJOCh
OTCEUEHHEM TMCHUXOIMOIIMOHANBHBIX OTKJIOHCHUH ITyTeM NMPUMEHEHHUs MIIeHOYHbIX GMIbTpoB. [Ipu sTOM,
Hanbonee yacto Ha ['PB-rpammax manblieB pyk u npu u3ydeHun dHepretukd B [ PB Aypa, BcTpeuanuch
Takhe U3MEHEHUs, KaK HEOJHOPOIHOCTh, CHUXECHUE OOIEH TUIOTHOCTH, JIOKaJhbHOE YMEHBIICHHE HWIIH
OTpaHUYCHHBIN «OJIOK» KOHKPETHBIX 30H CBEUECHUSI, SHEPTETHUECKHE «BBIOPOCHD) WM «IIPOTYOEpaHIIbD»
pa3NUYHON KOH(PHUTYpALIUH U JIp.

Ho naunbonbmmii nHTEpEC, C HAIlIeW TOYKH 3PEHHMsI, TPECTABISIIOT COO0H M3MEHEHMsI BHYTPH TOU
WJIM WHOW TPYIIIBI MATOJIOTMYECKUX MPOIECCOB, BO3MOXKHO, B YEM-TO OTpakarolllle UX dHEPreTHUYecKUui
«TIOPTPETY.

VY GONBHBIX € KaJdbKyJIE30M IMOYEK MIIH YKETYHOro My3bIps yacTo Ha [ PB-rpammax 3-4, a uHOrIa
M 5 manbplieB B COOTBETCTBYIOIIMX cekTopax (B 19 m3 22 ciydaeB) MOSBISLUIOCH THIIEPTPOGHUPOBAHHOE
CBeueHHE C (UTYpHBIMH «aMeO000pa3HBIMI» BBIPOCTAMH, BEPOATHO BCIEACTBHE BOCIIAIUTENBEHOTO
Mporiecca B 3TUX OpTraHax.

VY manueHToB ¢ Xupyprudeckoit naronorueil quadparmser (y 33 u3 38) Haubonee BCTpeUaeMbIMH
OKa3aJMCh M3MEHEHMS B BHJIE «IBOWHBIX KOJEI» WM «3aKPYYEHHBIX MaTTepHOB». YacTo cBedeHHE B
COOTBETCTBYIOIIUX CEKTOpax 2 ©W S5 TalblleB pPyK (KETymAOK, KHIICYHUK, CEpAIE) HMEI0
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(hparMEeHTHUPOBAHHBIHM, «TJIBIOKOOOPA3HBI» BHUI WJIM OBUIO IOHHXKEHO BIUIOTH JIO ITOJIHOrO OJIOKa.
Hepenko BcTpeuanuch «BBIOPOCHD» B BHJIE YHEPTETHUCCKUX «OOIHMIOB», KaK Obl OTCTOSIINE OT OOLIEero
pucynka mosns (11 manuenTos).

Oco00 mpHUBIEKAIOT BHUMAHKE OOJIbHBIC C OHKOJOTMYECKHMH MPOIIECCaMH, TJEe W3MCEHEHUS B
JHepreTuyeckor KapTuHe mojs ormedeHs! y 30 u3 41 marueHTos.

ITo- cBoemMy xapakTepy, OOHApyKEHHBIC Yy OSTHX Ial[MEHTOB H3MEHEHHsI, paclpeneisuInch
CIICIYIOUIMM 00pa3oM:

- HaJM4Yue YABOECHUHN 3HEPreTHUecKoro KOJbIa MM «3aKpyYHBAaHUE» DHEPTETUYECKOT0 «IIaTTEPHa»
B pucyHke cBeueHus I PB-rpamm nanpiies- 12 manueHTos;

- o0l11ee CHIKEHHE TUTONIAI KAPTHHBI pacipeaeieHus mois — 5;

- (parMeHTH3aIHs, 110 TUIY «TIBIOK00Opa30BaHU», OTJEIbHBIX YYaCTKOB pHCYHKa cBedueHus [ PB
rpamMm - 15;

- MYCTOTHI ¥ TPOOENBI B KAPTHHE SHEPTeTHYECKOTo Mmois — 6;

- MOSIBIICHU € KPYITHBIX «IIPOTyOepaHIIeB» pa3IMYHbIX KOH(MUTYparuii — 5;

- MOSIBIICHUE OTCTOSIIMX OT IEIOCTHOTO PUCYHKA TIONS  «BBIOPOCOB», B BHJE DHEPTETHYECKHX
«0omuaoBY - 3;

- HapylIeHUE PUCYHKa CBEUYEHUS B OTJEIbHBIX cekTopax ['PB-rpamm c nosBieHneM HenpaBUJIbHOM
BeIMYMHBI W (HOpMBI  crienU(PUYECKUX TATOJNOTHYECKHX  «YIUIOTHEHH» B  BHJEC yYacTKOB
NECTPYKTYPUPOBAHUS CTPUMEPOB B CEKTOPaX, COOTBETCTBYIOIIUX OIPEAEICHHBIM aHATOMHYECKUM
obpaszoBaHusM — 12.

[Nocnenuuii mpu3HAK NMPOSBISUICS TOJIBKO B YCIOBUSAX NMPUMEHEHHS (QHIBTPA, OOBIYHO B 30HAX U
CEKTOpaX, COOTBETCTBYIOIINX IMOPaXCHHOMY OpraHy, HO, IPH 3TOM, U3MEHEHUS, HEPEIKO, OBLIH XOPOIIIO
3aMETHBI M Ha JPYruX NalbllaX OJHOMMEHHOW PYKH WIIM Ha HECKOJBKHX Talibllax 00euX pyk. VIMeHHO
JAHHBIA TPHU3HAK, BEPOSTHO SIBUBIINCH CIEACTBUEM H30BITOUHONH SHEPTETHYHOCTH, OKAa3ajics YacTo
MPUCYIIMM pa3IMYHBIM OHKOIOPaKEHHMSIM OpraHoB, BCTPETHBIIMCh B 3ToW rpynme y 12 u3z 41
WCCIIEIOBAHHBIX MAIIEHTOB.

VY GONBHBIX C JAPYTHMHU NPHUBEICHHBIMU 3a00JCBaHUAME, OOHAPYKEHHbIE W3MEHEHUsT TPEOYyIOT
JabHENIIIero u3y4eHus, BCICACTBUE MaJOYACICHHOCTH MMEIOIIUXCS HAOIIOICHHH.

OtnenpHBIN acniekT HacTosmiel pabotel coctasisier [ PB 6uosnekrporpadust, BemonneHHas 39
MalMeHTaM W3 4YHCia TEepBUYHO OOCIENIOBAHHBIX, CITYCTS pa3iIH4YHbIE CPOKH TIOCIE ONEpaTHBHOTO
BMemaTenbcTBa (0T 3-X Hemenb a0 | roma). BoccTaHoBiieHWe WIIW YIYYIICHHE JHEPTETHUYECKOTO
COCTOSIHMSI OpraHM3Ma OTMEYeHO y 29 MalMeHTOB C Pa3MYHBIMH IaTOJOTHYECKHMHU IPOIECCaMHU.
CknaznpiBaeTcss BIEUATIICHHE O CTaOMIM3alMM KAapTUHBI CBEYCHHS TI0 MeEpe  yBEIHYCHHS
MOCTICONEPAIIMOHHBIX CPOKOB, B CBSI3M C BOCCTAHOBJIEHHEM IEJIOCTHOCTH W HACHIIIEHHOCTH «ayph»,
WCYE3HOBEHHUS IATONIOTHYECKUX 3HAKOB. Y 6 MAalUMEHTOB IWHAMUKMA HMEIOLINXCA HapyIIeHHH He
otMedeHo. Y 4 OONBHBIX, OINEPUPOBAHHBIX I10 TOBOAY OHKOJIOTUYECKUX TMPOIECCOB, BBISABICHO
yxyaumenne ['PB xapakTeprcTHK, BeIpaxarouecs: B IpOrpecCUpyIoleM CHIKEHUH TIJIO0IIa i CBEUCHHUS,
TIOSIBJIGHUEM JIOTIOJIHUTENIbHBIX MATOJIOIMYECKUX 3HAKOB, B TOM YHCJIE B JPYTUX 30HaxX U cekropax. Ilo-
BHJIMMOMY, JaHHOE OOCTOSTEIbCTBO CBUICTEILCTBYET 00 OTCYTCTBMM 3(Qekra omepanuu HId O
BO3MOKHOM METacTa3sMpOBaHUH Mpolecca.

BriBOaBI.

1. OOnapyxenHble m3MeHeHuss [ PB-rpamMm manmbleB pyk, NOpH psife MaTOIOTHYECKHX
MPOIIECCOB, Jajieko HE BCEr/Jla COOTBETCTBYIOT TIpeAeraM CEKTOPOB, YCIOBHO MPOEHHPYEMBIX Ha
OIpeNieNeHHbIe OpTaHbl HIIM CHCTEMBI, HEPEIKO BBIXO/A 3a TPAHUIIBI ITHX CEKTOPOB.

2. VY NanuMeHToB € OHKOJOIMYECKUMMM IpoleccaMmH, B pucyHke I'PB-rpamMm manbenes pyk
MOT'YT  TOSBISTHCA  CHElUHUECKHe  MATOJOTHYEeCKHWe  “YIUIOTHEHUS' B BHJEC  y4YacTKOB
JECTPYKTYPHUPOBAHUS CTPUMEPOB.

3. [To Mepe yBenMUEHUS MOCIICONEPAIHOHHBIX CPOKOB, y OOJIBIIMHCTBA OOJBHBIX OTMEUYECHO
WCYE3HOBEHHE IAaTOMOTMYECKUX 3HAKOB M BOCCTAHOBJIEHHE ILIETOCTHOCTH M HACBIIIEHHOCTH KAapTHHBI
SHEPTreTUYECKOro MOJIs.
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KOHIIEIIIIUS YPOBHEH 'OMEOCTA3BA B I'PB BUOSAEKTPOT'PAGHH

Koportkos K.T'.
CII6I' YUTMO, CIToHUN®K gdv@korotkov.org

I'omeocra3, (I'omeocTa3uc) OT TPEYSCKHX CIOB TOMEO - OpPTaHU3M M Stasis — COCTOSHHE,
HEIMO/IBH)KHOCTh, B (DU3UOJOTHUH, «OTHOCHUTEIBHOE JUHAMHUYECKOE ITOCTOSTHCTBO COCTaBa M CBOWCTB
BHYTpPEHHEH Cpelbl U YCTOMYMBOCTH OCHOBHBIX (DH3HOJIOTHYECKUX (YHKIUH OpraHu3Ma 4YejoBeKa,
JKUBOTHBIX U PaCTEHUN».

C cucTeMHOM TOYKH 3peHHsS Mbl MOXKEM OMNHCAaTh COCTOSHHE OpraHU3Ma Cepueil JHCKPEeTHBIX
ypoBHEH romeocrasa (MHaue  Ha3bIBaeMbIX  aJalTallMOHHBIMH  YpoBHsAMH). B mpomecce
KHU3HEEATEILHOCTH MPOUCXOAUT MOCTOSHHAS (BIykTyanusi GU3HOIOTHYECKUX TapaMeTpoB, KOTopas y
3I0pOBOI'0 OpraHNW3Ma HOCUT BBIPAYKEHHBIN LIUKIMYECKUM XapaKTep.

[Ipu oTKIOHEHWU (U3HOIOTHYECKHX IMAPaMETPOB OT YPOBHSI HOPMBI IPOUCXOMUT CMEIEHHUE 110
YPOBHSIM TOMEOCTa3a. B KakoH-TO MOMEHT HaKOIUICHHE HeOIaronpHusTHBIX (aKTOPOB BBI3HIBACT
HeNMMHEHHBIH 3(Q(deKT, 1 OpraHu3M CKAYKOM MEpEXOIUT B JPYTYIO 30HY romeoctasza. YermoBek OBICTPO
ycTaer, COH OKa3bIBaeTcsl O0ECIIOKOWHBIM U HE 00€CTIeUrBACT ITOJIHOIEHHOTO BOCCTAHOBJICHUSI, TTOMA/IAaHNE
B OpPraHW3M BHPYCOB TNPHUBOJAMT K pa3BUTHIO 3aboieBanuil. [IpyW 3TOM, OIHAKO, YENOBEK CUHTACTCS
MPAaKTUIECKH 370poBbIM. Dusnonornyeckrue napaMerpbl OKa3bIBAIOTCS BOIHM3H IPaHUIl 30HBI HOPMBI, YTO
COBPEMEHHOW MEIMIIMHON KIacCH(HUIMPYETCs KaK COCTOSHUE TPAKTHYECKOTO 370pOBbiI. B Takom
COCTOSTHMHM YEIIOBEK MOXET HaXOAWUThCS HEOTPaHWYEHHO JIONT0€ BpeMs, OCOOCHHO MpH HaJHMYUH
MOJICP KUBAIOIICH HECHelU(pUISCKON Tepanmuu M IEPUOIUYECKOro OTAbIXa. BakHbIM (DakTOpoM
OKa3bIBAeTCsl TeHEeTHYecKas MPEOUCIIO3ULINS, OMpPEAeNAionias yCTONYMBOCTh T€X MM HHBIX CHCTEM K
HEONTHMaJIbHOMY (DYHKIIMOHUPOBAHHUIO.

U, HakoHell, mpu MpOAODKATENHFHOM (YHKIIMOHUPOBAHUN B PEXKMME TIEPErpy3KH U CTpecca, Uin
MPH TIOCTOSIHHOM JISHCTBUHM HEOIaronpuATHBIX (aKTOpOB (XMMHUYECKHE 3arpsi3HEHUs] U3 MHIIH, BOJbI,
BO3/IyXa, HEPBHO-TICUXWUYECKAs Teperpy3ka, M30BITOUHBIA BEC U T.NI.) KOMIIEHCATOPHBIC BO3MOXKHOCTH
OpTaHM3Ma OKa3bIBAIOTCS HEJOCTATOYHBIMHU, M OH CKAYKOM IEPEXOINT B CIEIYIOIIYIO — MaTOIOTHYECKYIO
— 30HY T'OMEOCTa3a.

Takum 00pa3oM, MOKHO TOBOPUTH O HAJHYMH HECKOJbLKHX YCJIOBHBIX 30H roMeocTa3a, B
npeaeaax KOTOPbIX (PYHKIMOHMPYET Opranu3M 4dejoBeka. Ilepexoa Mexxay 30HaMH ocyliecTBIsieTc B
pe3yJibTaTe CKA4YKOB, HO BHYTPH Ka:KA0W 30HBLI MMeeTcsl TUCKPETHbI HA00p KBa3MHeNpPEepPbIBHBIX
YPOBHeii, Nepexo] Me:kAy KOTOPHIMU TpeOyeT He3HAYMTeJbHbIX 3aTPaT JHEPruu.

Ha BpIcIIEeM ypoBHE ToMeocTas3a CHMITaTHKO-TTapacMIIaTHIECKHI OallaHC ONTUMalIeH U OJH30K K
100%, ypoBeHb SHTPONUW OIM30K K MHUHHUMAIBHOMY JUISL JTAHHOTO BO3pacTa, YTO COOTBETCTBYET
MaKCHMaJbHOMY MPOM3BOACTBY HErsHTponmuu opraHu3MoM. HazoBeM 3Ty (YHKIHOHATBHYIO
roMeocraTu4eckyo 30oHy OykBoii H, or anrmiickoro cmoBa Health - 3mopoBee. DT0 30HA
ONTHUMAIBLHOTO (YHKIMOHUPOBAHUS JUIS JTAHHOTO BO3pacra, XOTS M B €€ MpefeliaX MPOUCXOTUT
nocTosiHHAs (PIyKTyaIus 1Mo ypoBHSIM TOMEOCTa3a.

B mporiecce (QyHKIMOHMPOBAHUS TMPOUCXOJAT KOJNEOAHUS CHUMIIATHKO-TAPACHMIIATHYECKOTO
OanaHca, 4YTO TPHBOAUT K BBIACICHUIO JIOMONHUTEIBHONH DHEPrUM TPH YMEHBIICHWW OanaHca, |
3aTpaTUTE YHEPTHH [IPU BOCCTAHOBIICHWH OanaHca. VIHBIMH clioBaMu, IBUYKEHHE BHU3 BJIOJIb OCH OpIMHAT
He TpeOyeT IOMONHUTENBHOW YHEPTUH, B TO BPEMsI KaK JBHKEHUE BBEPX TpeOyeT 3aTpaT dHEPruH, YTO
MPHUBOJIUT K YBEITUYEHUIO SHTPOIUN ¥ MOXKET OBITh KOMIIEHCHPOBAHO TOJIBKO 3a CHET 0OMeHa SHeprueH u
SHTPONUEN C OKpYKAIOIEN Cpesoi.

Knaccuueckum mnpumepoM siBisiercs peakinus crTpecca nmo Cenbe. Ha3BaHHOM UM OOIMid
anantaruonubiii cuaapoM — OAC. OAC - 3TO COBOKYITHOCTH 3aIUTHBIX PEAKIIMA OpraHN3Ma YeJIOBEKa
WJIHM JKMBOTHOTO (IIPEMMYILECTBEHHO YHAOKPHHHON CHCTEMBI) MIpH cTpecce. B aganTaiioHHOM CHHIIpOME
pa3uYaT CTaJud TPeBOTHM (MOOWIM3AllWsl 3alIMTHBIX CHII), Pe3MCTEHTHOCTH (TIpUCIIOCOOICHUE K
TPYAHON CUTYaIiH), UCTOMIeHM (IIPU CHIIBHOM U JUTUTENTFHOM CTPECCE MOXKET 3aKOHYUTHCS CMEPTHIO).

Kornma mporecc xoMreHcanuu HTPONUM HE CIIPABISETCA C €€ MPOU3BOJCTBOM OPTaHU3MOM,
MPOUCXOUT CKAYKOOOpPa3HbI Iepexol Ha Ooiee HU3KYI0 aJanTalldOHHYI0 30HY, KOTOPYIHO MOXKHO
oboznaunth kak HS (Health + Stress). B aToM cocTosiHiM ycTaHaBIMBACTCS KBA3UCTAOMIILHBINA YPOBEHb
BEreTaTUBHOTO PETYIUPOBAHMS, KOTOPOH HE SIBISETCS ONTUMAIbHBIM M, COOTBETCTBEHHO, TpeOyer
Oorplliee BBHICOKMX 3aTpaT 3HEPrHH ¢ OONBIIUM MPOWU3BOJICTBOM JHTpomuU. Ha 3Tom agantanmoHHOM
YpOBHE 4YeENIOBEK CUMTAeTcsd MpPaKTHUECKH 3I0POBBIM, OJHAKO COCTOSHHE 37]0POBbSI HEYCTOHUYMBO:
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WMMYyHHasi cucteMa paboraerT Hed((PEKTHBHO W YETOBEK IMOJABEPKEH WHQEKIHAM, ObICTPO HACTyMaeT
yCTaNOCTh, MHIIEBapeHne paboTaeT B0, CHCTEMBbI BBIBEICHUS 3aIIAKOBAHBI.

Ha T'PB — rpammax HS ypoBHHM romeocraza  XapaKTepU3yIOTCS 3HEProJe(UIUTHBIMH
COCTOSTHHSIMU 0Oe3 QHITbTpa, ¥ XOPOIIEi SHEPreTHKoi ¢ puibTpoM. ITO sipde Beero nposiBisiercs: Ha ['PB
Jrarpamme, TIie KpuBas 6e3 GpuibTpa JISKUT BO BHYTpPEHHEH 00macTH, a KpuBasi ¢ QUIBTPOM HaXOAUTHCS
BOJIM3M HUYKHEH T'PaHUIIBI ONTUMAJIBHOW CpeiHel 30HbI. Ellle OMH Ba)KHBIN MPU3HAK — aCHMMETPHS 110
mpaBod ¥ JeBoi pyke. Kak mpaBuiio, HaOJoaeTcss Takke MOBBIICHHAs aucrepcus napamerpos ['PB
IUarpaMM Ui pa3lnYHbIX CHCTEM M OpPTaHOB. DTO BBIPAXKaeTCsl BHICOKMMM 3HAYEHMSIMHM TTOKa3aTeseit
RMS, npuBoanmbix Ha 'PB nnarpammax B ckoOkax.

Oco0br1ii mpumep HS 30HBI TOMEocTaza — JOAM MOXKHUIIOTO BO3PACTa, KOTOPhIE UMEIOT «OYKET»
XPOHUYECKUX 3a00JIeBaHMH, KOMIICHCUPOBAHHBIX HA BETETATHBHOM YPOBHE, YTO IO3BOJSIET MM
OTHOCHUTEIBHO HOPMAIIbHO (PYHKITMOHHPOBATh B PEXKMME MaIIBIX SHEPro3arpar.

[Ipu monHOW mMOTEpe BEreTaTMBHOIO PETYIHPOBAHUS OPTaHU3M CKauyKoOOpa3HO MEpEexXOoauT B
30Hy romeocrarmuyeckoil marosoruu P. Ilpu 3TOM, Kak mIpaBWIO, pa3BUBAETCs OCTPBIA Mpolece,
KOTOPBIN Ha MEpBBIX 3Tamax MOXKET HE UMETh SPKO BBIPAKEHHBIX CUMIITOMOB. KOHKpPETHBIM mpuMepoM
SIBIISIETCSl COCTOSIHAE OHKOJOTMYECKUX OONBHBIX Ha paHHEH CTaJud pasBUTHA 3a00JIeBaHMs, KOTJa
BHEIITHE HET HUKaKHUX MPH3HAKOB aKTHBHO Pa3BHBAIOLIECTOCS MaTojornyeckoro mporecca. ['PB-rpadus
II03BOJISIET BBISBJIATH XAPAaKTEPHbIE MPU3HAKU 3TUX COCTOSHHM, CBSI3aHHBIE KAK C YPOBHEM DHEPIETHKH,
Tak u ¢ (hOpMOii ee opraHu3aIui.

C u3MeHEeHHBIMU COCTOSHUSAMH co3HaHus cBsa3zaHa ASC 30Ha romeocrasa. [Ipu sToM opranusm
MOJTHOCTBIO MEHSIET XapaKTep HEproodecredeH sl 1 MePeX0UT B 0COOBIH PEKUM, B KOTOPOM BO3MOXKHO
MPOSIBJICHHE TENOro psia crenupuieckux 3QdektoB. [Ipexae Bcero, 3To NMPOSBISETCS B XapaKTePHOI
AKTUBHOCTH HEHUPOHHOW CETH MO3ra, B ClENU(HUKE BHYTPEHHHX OIIYNICHUH W BHEIIHHUX MPOSBICHUMH.
OTH COCTOSHUS TaKXKe CBS3aHbI C OnpeaeicHHbIM BuaoM ['PB n3o0paxeHui.

IlonsaTue 30H romeoctra’a m ux I'PB OmosnexkTporpaguyeckux KOppeISITOB SBIAETCS
CTep)KHEBBIM TpH npoBenacHun ['PB ananu3za. [11y0okoe 0CBOEHME ATHX IOHATHI MMO3BOJISAET MPOBOAUTH
AHaJIMU3 COCTOSIHUS MTALMEHTa U BO MHOTHUX CIIy4asiX 1aBaTh IPOTHOCTHUKY €r0 Pa3BUTHSL.

OCOBEHHOCTH I'PB TAHHBIX JIJISI PA3JIMYHBIX YPOBHEN TOMEOCTA3A

H 30na zomeocmasa

Ha T'PB — rpammax H 30Ha romeocrta3za  XapaKTepHU3yeTCsl BBICOKUM OOIIMM YpOBHEM
sHepretuku. [ PB — rpammel 6e3 ¢uibTpa poBHBIE, MOIIHEIE, 0e3 0co0bIX AedekroB, [ PB — rpammsl ¢
¢unbTpom poBubie. Ha 'PB Jluarpamme 00e KpuBbIe HaXOASATCS B ONTHUMAalbHON 30HE OJIM3KO APYT K
npyry. CuMmerpHs BBICOKasi, pa30poc MmapaMerpoB Ui Pa3InYHbIX CHCTEM U OPTaHOB HEBEIHK — JIMHUS
I'PB mmarpammel 6im3ka K OKpyKHOCTH. OTAenbHbBIE SHEProfeUIIUTHBIE CEKTOPa MOTYT HPOSBISTHCS
TOJILKO Ha OIHOW U3 pyK. OHM HOCAT (PYHKIIMOHATBHBIM XapaKTep U UCUYE3a0T Yepe3 HeOOobIoe BpeMsl.

H 30Ha romeocrasa sBJISETCS ONTUMAJBHBIN AJIS KU3HEACATEINBHOCTU: «YEIOBEK IOJIOH CHWI U
SHEPTUH, SICHO MBICIHT, OOJp, aKTUBEH, KPEIOK U CIAJKO CIHT, JErKo mpoOyxaaercs. Takol 4yeroBek
IIOJIHOCTBIO COOTBETCTBYET CBOEMY IICHUXOJIOTHYECKOMY THILYy U BO3PacCTYy.

HS 30na zomeocmasa

HS 30Ha romeocTaza xapakTepu3yercs HaJluureM dHeprofe@uuuTHbIX 30H Ha [ PB-rpammax 6e3
¢uIbTpa, ¥ JAOCTATOYHO IUIOTHBIMH M300pakeHusiMH F. YpoBeHb aKTHBAIMH BBIIIE ONTHMAJIbHOTO, HO
HUXE CTPECCOBOT0, B Ipenenax A = 3-6.

Eme omuum u3 npusHakoB HS 30HBI romeocrasza sBisiercs HemocTossHCTBO I'PB — rpamm 6e3
¢unbTpa Bo BpeMenn. CHUMasi B pa3IM4HbIC JJHHU, U JaKe€ B TEUYEHHE OJHOTO JIHS, MOXXHO HaOII0IATh
3Ha4YMTENbHBIC KoneOanus napamerpos [ PB — rpaMm, a B psijie ciydaeB — U IMOJTHOE H3MECHEHHE UX BUJIA.

OTO0 MpOsIBIEHNE HEYCTOMUNBOI BEreTaTUBHOTO PErYIMPOBAHM U Pe3KOW peaklry OpraHh3Ma
HAa W3MEHEHHe BHEHWX ycioBuil. B memom HS 30Ha romeocrasa. xapakrepeH i OONBIIMHCTBA
MPAKTUYECKU 30pOBBIX Jojiei, [PB — rpaMMbl B OCHOBHOM OYeHb YIOOHBI JUIS aHAlM3a U MO3BOJISIOT
HE TONBKO BBIIBISATH ciaOble 30HBI BEreTaTHBHOTO PETYJIMPOBaHUS, HO W JaBaTh IPOTHOCTUKY
COCTOSTHHSI. DTO JOBOJIBHO TUIIMYHBIN Ciydail Juisi paboThl Bpadell WHTErpanbHOW MeauuuHbl. Huzkwii
YPOBEHb BEreTaTUBHOTO YIPABICHHS TPUBOJUT K PAa3BUTHIO BETETATHBHOrO JucOanaHca, 4YTO
MPOSIBISIETCS. B TAaK HA3bIBAEMBIX «BETET03aX», MPEACTABICHHUS O KOTOPBIX AKTUBHO PA3BMBAIOTCS B
COBPEMEHHON MEIUIIUHE.

[To I'PB — rpammam H u HS 30H romeocTasa MOXKHO 1aBaTh aHAINU3 SHEPTETUYECKOT'0 COCTOSHHS,
WY, WHBIMU CIIOBAMH, YPOBHS BETE€TaTUBHOIO PEryJUPOBAHUS PA3NHUYHBIX CUCTEM M OpPraHOB B



X Mexxdynapoonsiii Konzpecc no buoreKmpozpaghuu 29

coorBerctBuu ¢ ['PB amarnocruueckoit tabmuneid. Ha Hu3kux moaypoBHsX HS 30HBI Tomeoctasza 310
CTaHOBHTCSl HEBO3MOXKHBIM — BETETaTUBHBIN JHicOaIaHC OKa3bIBACTCS CIIMIIKOM CHIbHBIM. OHAKO, MPH
3TOM MOYKHO aHaIM3UPOBATh YPOBEHb DHEPreTUUeCKUX 3anacoB 1o [ 'PB — rpammam ¢ puiibTpom.

Takue Oonblime MOTYT HWMETh «OyKeT» XpOHHYECKHX 3a00JNeBaHWM, TpaJAHIMOHHAS
JIEKapCTBEHHAs] MEAMIIMHA MPAKTHYECKH HE MOXKET CPaBHHUTHCS C IMOJOOHOW CHUTyallMed, W MaIlMeHTH
TaKue XOAAT OT OJHOTO CHeNnuaincTa K qpyromy. JKu3Hb TeYeT BsUIO, 3apIijiaTta YXOIUT Ha TaOJIeTKH.

Bnpouem, nemo MoxxeT W He JOXOAUTH A0 BBIPAXEHHBIX CHMIITOMOB WM OPTaHUYECKUX
OTKJIOHEHUH, W YENOBEK BCIO CBOIO JKM3Hb MoOXeT kUThb B HS 30He romeocrasa, He mopmo3peBasd,
HacKoJIbKO Hed(hekTrBHO paboraeT ero opranusM. Kak npapuiio, GyHKIIMOHATIBHOE COCTOSHUE BIIUSAET U
Ha TIcHXoJIorn4eckoe: moau B HS 30He roMeocTasa BBIHYK/EHBI 00paiaTh OOJIbIIOC BHUMAHHS Ha CBOE
COCTOSIHUE 3/I0POBbsI, YTO OTHUMAET MHOI'O JYIIEBHBIX CHIL

VY nmpakTUYecKu 3I0pOBOTO YeNmoBeKa MPHU KOJIEOaHUAX TapaMeTpoB «0e3 QuibTpay, mapaMerpsl
«C GUIBTPOM» OCTAIOTCSl IPAKTUUIECKH HEM3MEHHBIMH B TECUCHHUE JTUTEINBHOTO BPEMEHU NIPU NU3MEHEHUH
YCTIOBUH OKpYXKaromeh cpenbl. VI3MeHeHns: mapamMeTpoB «C (pUIBTPOM» CBHAETEIHCTBYIOT O CEPbE3HBIX
W3MEHEHUSX (PU3UOIOTHIECKOTO COCTOSHHUSL.

ITpu Bceit m3menunBocti [PB — rpamMm Ge3 ¢uibTpa oHM OTpa)kaloT OCHOBHBIE claObie 30HBI
OpraHu3Ma — 30HbI pucKa. Ha BBICOKMX YpOBHAX a/IaNTallil CUCTEMBI M OpraHbl padoTaloT CHHXPOHHO, C
BBICOKOH SHEPreTHUKOW, M 30HBI dHeproJiedennTta He BUAHBL. [Ipu MOHMKEHNWU aJanTallMOHHOTO YPOBHS,
MoJ| BJIMSHUEM YCTAIOCTH, HArpy30K, CTpecca, BBISBIAIOTCS DJHEprojiedeluTHbIC 30HBI, KOTOpPbIE
OTpa)karoT «clladble 3BEeHbs» B paboTe opranuzMa. Ha 3Tu 30HBI cieqyer oOpaiiaTh camMoe Cephbe3Hoe
BHUMAaHHE, T.K. OHU UMEIOT POTHOCTUYECKOE 3HAUCHHUE.

Korna 3agactyro ropopst, uro Meros ['PB mo3posnser BoIBIATE 3a001€BaHKs Ha PaHHEH CTauu HX
pa3BUTHUS, UMEETCS B BUAY MUMEHHO 3TO CBOMCTBO. C TOUKM 3PEHHSI BET€TATUKU Pa3HbIE CUCTEMBI HMEIOT
pa3nTUYHbIN YPOBEeHb (QYHKIMOHAILHOI0 HANPSIAKEHUS, YTO MPOSBIISETCS B UX PEAKIINH Ha HArpy3Ky.

Yem cujibHee ypOBeHb (PYHKIMOHAJIBHOIO HANPSAKEHUS] CUCTEMbI, TeM aKTHBHee peakuusi
HA HArpy3Ky, TeM sip4ye 3T0 nposiBiaserca Ha 'PB-rpammax 6e3 ¢puabTpa.

[lpu panmuTenbHOW paboTe CUCTEMBI B peXuMe (PYHKIMOHAIBLHBIX BETETATHBHBIX IEPETPY30K
BEJIMKA BEPOSITHOCTh Pa3BUTHUS MATOJIOIMYECKMX OPraHUYECKUX IIPOLECCOB.

BeisiBieHHE «30H pHCKa», TpPOBEACHUE MNPOPHIAKTHUSCKHX TPEBEHTHBHBIX MEPONPHUSTHHA
MO3BOJISIET TMOAJEPKUBATh CHUCTEMY B COCTOSHHHM BBICOKOM JHEPreTUKH M pabOTOCIIOCOOHOCTH, T.€.
MOJIIeP )KUBATh BHICOKHH YPOBEHb 3/10POBBSI.

HeoOxoqumo Takxke WMEThb B BHAY, YTO NCHXOIMOUMOHAJBLHBbIE HATPY3KH HMEIOT JUIs
OpraHHu3Ma Ha MEHbIIee 3HAaUCHNE, YEM BIHUSIHHUE BHEIIHEN Cpebl. OMOIMH HEMOCPEICTBEHHO BIUSIIOT Ha
BHC 4epes IHC, u peaknum BHC orpaxkatorcs Ha I'PB rpammax 6e3 ¢unbrpa. IlozmHee Mbr
OCTaHOBHMCSl Ooliee MOIPOOHO Ha BOIMPOCE HCCIENOBAHUS IICHXOJIOTHYECKOrO CTaTyca 4YeloBeKa
Mmerosom ['PB. B GonbmmHCTBE ciiydaeB B pealibHON KH3HH HEBO3MOXKHO BBHIWJICHUTH BIMSIHUE TOTO MIIH
WHOTO (JaKTOpa, 3TO MOXKHO CHIENIATh TOJILKO B CIICIIMAILHO OPraHM30BaHHOM JKCIIepUMeHTe. B peabHOi
KU3HU MBI Ha0/JII0JaeM CHMCTEMHBbIl OTKJIMK BereTaTHBHOW HEPBHOII cucTeMbl HAa BoO3JelcTBHe
(hakTOpOB OKpYyxKAIOLIEH CpeAbl U MCUX0IMOIUOHAIBHBIE KOJTe0aHHA.

[IpuBenenHble npUMepHI €lIe Pa3 WILIIOCTPUPYIOT MONOKEHHUE, 4TO pasyinuHble I'PB nporpammel
HecyT pasHyro uH(popmanuo. ['PB nuarpamma paer npezacraBieHus 00 0O0IIeH SHEPreTHKE OTICIbHBIX
CHCTEM U OPTaHM3M B IIEJIOM, B TO BpeMsl KaK PaCCMOTPEHHUE JIeTallel MPOIecCOB HEOOXO MO MPOBOTUTh
no I'PB rpammam mnaneueB. Ilocnennue Bepcuum I'PB mporpamMm nenaroT 3TOT MPOLECC JOCTATOUHO
ynoOHbpIM. B Omikaiiniee BpeMsi TOTOBHTCS K BBIIYCKY HOBas TporpaMma, IO3BOJISIONIAS JIETaTbHO
AHAJIU3UPOBATH CEKTOPA, OTHOCAIIMECS K OHUM U TEM K€ CUCTEMAaM.

HeobOxoqumo umerts B BUay, uTo B HS 30HE romeocrasza xpoHWdeckue 3a00lieBaHMsI MOTYT HE
nposBIsIThesl Ha ['PB — rpammax. DTo cBS3aHO ¢ SIBJICHHEM KOMIIEHCALMH, KOTZIA OIpEICICHHBIC
CHCTEMBI WJIH OpraHbl KOMIIEHCHPYIOT Hed(pdeKTHBHYIO paboTy Apyrux cucreM. Hampumep, B ciydae
yAaJeHus MpaBod MOYKM MJIM TMPAaBOr0 SMYHUKA COOTBETCTBYIOIIMK JIEBBIH opraH Oeper Ha cels
BBITIONTHEHUE (u3noiorndeckux GyHkiuii, u Ha [ PB — rpammax HaOmronmaercss HopMaibHas KapTuHa 0e3
BHJIUMBIX J1e()EKTOB.

B 10 xe Bpems moja Harpy3ko# (ctpecc, HEOIArONpUsSTHBIE YCIOBHS CPEIbl, IIOXas BOJA WIIH
MHIIA), KOMIIEHCATOPHBIX BO3MOXHOCTEH OKas3bIBaeTcsa Hemocrarouno, M Ha [PB — rpammax
MPOSIBJISTIOTCSI BRIpYKEHHBIE JIE(EKTHI.

Hna mun B8 HS 30He romeocTaza MOHUTOPHpPOBaHHE COCTOSHHUS BO BPEMEHH SIBISETCS KpalHe
PEKOMEHYEMOU TTPOLIETYPOH.
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JmutenbHoe npebbiBanne B HS 30He romeocTasa mpu HAJIHYHK JIOTIOJTHHUTEIBHBIX CTPECCOBBIX
HArpy30K KaK CPeJOBBIX, TaK M MCHUXOJOTMYECKUX, MOXKET MPUBECTH K CKAYKOOOpa3sHOMY Iepexoay B P
30HY TOME0CTa3a, T.€. K MOTepe BEre€TaTUBHOTO YIIPABJICHHUS.

P 30na zomeocmasa

[lepexon Ha 3TOT ypOBEHb CBSI3aH C JUTUTENLHBIM MPEOBIBAHUSAM HA HU3KUX MOAYpoBHsIX B HS
30HE T'OMEOCTa3a, C PEe3KMM CKauKoM JHTPONHMM OpraHu3Ma WIM CHIbHBIM cTpeccoM. [loctosiHHOE
JIeCTBHE TPOBOIMPYIOMHMX (AKTOPOB, TAKMX KAaK BpPEIHBIE XUMHUYECKHE BEIIECTBA, KaHIICPOTEHHI,
paavanus Jake B MalbIX J103aX, MATOJOTMYECKHE MUKPOOPTaHU3MBL B Kakoii-To MOMEHT IPOHCXOIUT
TaK Ha3bIBAEMBIM «OM(YPKAIMOHHBIA CKAdOK», W OPraHU3M TepseT BEreTaTHBHOE PEryJIMpOBaHMSL
Cucrembl M OpraHbl HAYMHAIOT Pa0OTaTh, BBIONHSSA KaXKIbIH CBOIO 3aaady, HO Yxke 0e3 olmiero
YKECTOKOT'O PEeryJINpOBaHMUSL

Takum 00pa3oMm, TOTeps BETETATUBHOTO PEryJUPOBAHHUS — JTO IMPHYMHA CAMBIX CEPHE3HBIX
3a00eBaHU.

Ha I'PB — rpammax P 30Ha roMeocTasza oTpa)aercsi JOCTaTouHo crenrdudeckum odopaszom. ['PB
— rpamMbl 0e3 QuIbTpa TPUOOpETAlOT MPAKTHUECKH WeaNbHbId BHI. OHM CTAHOBHUTCS POBHBIMH H
KpyriibiMi. Ha B3Msig X MOYTH HEBO3MOXKHO OTAMYUTH OT I'PB — rpamm H 30HBI TOMeocraza. ['PB
auarpamMma 0e3 (QMIbTpa JIGKUT Yy BEpPXHEH TpaHUIBl CPEHEH 30HBI WM BBINIE €€ U MPAKTUYECKH
coBnaziaer ¢ ['PB auarpammoii ¢ puibTpom.

B yem xe otnuune ['PB — rpamm H u P 301 romeocraza?

H 30na romeocrasa: ['PB — rpammel 6e3 ¢puinbTpa U ¢ PUIBTPOM OJMHAKOBBHI TUIOTHBIE U POBHEIE.
Hedexrs HabmronatoTes Ha ['PB — rpamMmax 6e3 ¢uiibTpa, ¢ GuibTpoM AedeKThl U HEOJTHOPOJHOCTH.

P 30na romeocrtaza: I'PB — rpammbl 0e3 ¢puabTpa IJIOTHBIE U AIPKHE, B TO BpeMsl KaKk Ha
I'PB — rpammax ¢ puabTPOM NPOSABJISIIOTCS XapaKTepPHBbIE Ae(eKThI.

OHHM MMEIOT, KaK MpaBUiIo, 00JIAKOOOpa3HBIA BHI, «PBIXJIOE» CTPOCHHE M PACIONararoTcs B
OT/IENBHBIX cekTopax. [Ipudem 3T cekTopa M.0. He CBSI3aHbI € JIOKaU3aIHell OIyXOold MK BOCTIAJICHUSI.

Bcnomuum, uro meron I'PB orpakaer ypoBeHb BET€TaTMBHOIO PEryJIMPOBAHUSA OpraHM3Ma.
Omnkonornyeckne OONbHBIE HaxXomsiTcs B P 30He romeocraza Korja peryavpoBaHHE NPAKTUYECKH
HAPYIIEHO, YTO TMPOSBISIETCS B JUArpamMMax, HaXOJSIIUXCS B DHEPTOMOIOKUTENbHON 30HE. JledekTs
nposisiores Ha GDV wF, tak, - camoe rimaBaoe — GDV F, ogHako, oHM MOTYT MPOSBISATHCS HE TOIBKO B
30HE IPSIMOTO BOCTIAJICHHs, HO U B CBS3aHHBIX 30HAX MOXTOMY NpHW aHanu3e P 30HBI romeocrasa Hamo
OBITH KpaifHe aKKypaTHBIMH IPH OPTaHHOM CEKTOPHOM aHAJH3e.

ASC 30na 2omeocmasa

B atoM cocrossHum HaOmromaercs mepexon Ha NMPUHIWIUAIBFHO WHOW MPHHIUI BEreTaTUBHOTO
perymupoBanusi. B ASC 3o0He romeocraza xapakrep [PB — rpamMm mOTHOCTBIO MEHSIETCS, OHH
MPHOOPETAIOT PSJI XapaKTEPHBIX MPU3HAKOB, KOTOPHIC YCIOBHO MOXKHO Pa3eiuTh Ha 3 TPYIIIIBL.

«/IBOlHBIE KOMBIIa», BBIPaXKEHHBIC OOBIYHO B BUJE BTOPOro Kousblia BOKpyr I'PB — rpamwel,
MIPEUMYIIECTBEHHO B HIDKHUX CEKTOpaX, XOTS B psjie ClIydyaeB U B BepXHHMX. HacTo JBOWHOE KOJIBIO HE
(hopMHpYyeTcst TOTHOCTBIO, a MPEACTABICHO B BUJIE OTJCIBHBIX BEIOPOCOB.

Crenyromas rpynmna — OTAeIbHO OTCTOSIINE MATHA, HHOT/Ia «CBUCAIOIINE TPO3AbSIMIY C TMajblia,
WHOTJa OTCTOSAIINE Ha 3HAYUTEIbHOE paccTosHue. J(nHaMuyeckne u3MepeHrs moKa3aiH, 9TO TH MATHA
OYEeHb YCTONYMBHI U CYIIECTBYIOT B TEUEHHE BCEro BpEMEHH U3MEHEHHU — JI0 JECATKOB MUHYT.

Tperbst rpymma — BeTBeoOpazHbie BBIOPOCHI, KaK OT/ENbHBIC, TaK WM MHOXECTBEHHBIC,
pacroyararomuecs no Bceid okpyxkHoctu I'PB — rpamm.

OTu xapaKTepHbIe MPU3HAKH MOTYT MPOABIATHCS KaK Ha BCEX MalbliaXx OJHOBPEMEHHO, TaK M Ha
OTAENbHBIX MaibliaXx. Kak mpaBuio, OIHOMOMEHTHO MPOSIBIAIOTCSA MPU3HAKK ONHOW rpymnmbl. Cremyer
HATIOMHHTb, YTO XapakTep H300paKeHUI 3aBUCHT OT IMapameTpoB oOpaOOTKH (B TEpBYIO O4Yepenb
napamerp (noise), MO3TOMY HaJIO CISTUTD 3a TIOCTOSTHCTBOM ATHX MAapaMeTPOB.

I'PB — rpammbr ASC 30HBI TOMEOCTa3a Ha OTJENbHBIX IMajbllaX BCTPEYAIOTCA JOBOJIBHO YacCTO.
OTO ToOKa3aTelnb aKTHBHBIX JHEPTETHUECKHUX IIPOIECCOB B COOTBETCTBYIOIIMX 30HAX, KaK IpPaBHIIO,
CBSI3aHHBIX C ONpeneNeHHbIMU naTojorusMu. [Ipuuem, B OONBIIMHCTBE CIIy4aeB 3TO 0CO0O€ COCTOSIHHE
ncuxuku. Hamboree sIpko 3TH COCTOSHUS MPOSIBIISIIOTCS. B TaK Ha3bIBAEMBIX M3MEHEHHBIX COCTOSTHHUSIX
co3Hanus - UCC. B 3Tu cOCTOSHUS JION NEPEXOAIT MyTeM MEAUTALMH, MOMEHTAJILHOTO TPEHUHTa, TI0]]
BO37IEHCTBHEM IICUXO/IENUKOB U THITHO3A.

T.o., npu perucrpaiuun I'PB — rpaMM mogo0HOro BHaa HEOOXOAMMO pPa300paThCs, ¢ KaKUMHU
nponeccamu UCC oHM MOTYT OBITH CBsI3aHBL. BO MHOTHX ciydasix 3TO M.0. IICHXWYECKUE OTKIOHEHUS,
3a4acTyl0 HE MPOSBISIONINECS B MOBEICHUU. Tarke 3TO M.0. CBSI3aHO C YNOTpeOJICeHHEM HAapKOTHKOB,
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0COOEHHO y MoOJOAeKH. BerBeoOpasHble BBIOPOCHI B OTHEIBHBIX CEKTOpaxX SBIISIFOTCS IIOKa3aTeleM
OCTPBIX TIATOJNIOTHYECKMX COCTOSHUN B JIAaHHOM cHcTeMe, OCOOCHHO €CIM OHU TPOSBISIIOTCS B
CUMMETPHUYHBIX cekTopax Ha L u R pykax. OueBunno, uto B ciydae I'PB rpamm ASC 30HBI romMeocTasa
CEKTOpHAas TMarHOCTHKa HEBO3MOXKHA.

HCCAEIOBAHUE CUCTEMHOH OIITHUMH3AILIUHU PABOThHI
BETETATHBHOM HEPBHOH CHCTEMBbI 1101 BO3AENCTBHEM
THPYAOTEPAIIMH KAK PE3YABTAT COIIOCTABUTEABHOI'O AHAAH3A
I'PB CUTHAAA H HEAMHEHHOTI'O AHAAH3A KAPJTHOPUTMA

*Kpamenok A.U., **laanaoB A./l., ***Kopotkos K.T'.
"Kadenpa rupyIoTepaIiy i HATYPaIbHBIX METOIOB JICUCHHS AKAIEMHUH MEIUKO-COLHATBHOTO YIIPABICHHS,
** ABTOHOMHAS HEKoOMMepuecKkas opranuzanus «Antukannep TAlay, “CI16 TYUTMO; CI16 HUM®K
krashenyuk@yahoo.com, dad@airnet.ru, gdv@korotkov.org

Hacrosiiee uccnenoBanne mokaspIlBaeT CHCTEMHOE BIMSHHE TMPYIOTEparvyd Ha ONTHMHU3AIUIO
9HEepProvH(OPMAIMOHHBIX W CTPYKTYpHBIX TIOKa3aTelieid pa0OThl BEreTaTHBHOH HEPBHOH CHCTEMBI.
Yeenuuenne miomanu ['PB curnana y 100% manmueHToOB COMPOBOKIACTCS:

- paciMpeHreM BapHallMOHHOTO pa3Maxa KapAHOpUTMa,

- rapMOHM3AIMEeN TapaMeTpOB paclpeAeseHIs] CHMIIATHUYECKOr0 ¥ MapacuMIIaTHUECKOTO BIUSHUS,

- ONTHUMH3ALMEH TIOKa3aTeNel KOppensuuOoHHONW (MH(POPMAIMOHHOW) SHTPONMUHM C YBEIHYCHHEM
KOpPPEISIIMOHHOW W (ppaKTalbHOH pa3MEpHOCTH BPEMEHHBIX PSIOB BapHaOENbHOCTH PUTMa cepia
(BPC) nmo m mocine ceanca THPYAOTEPAIIHH.

BnepBble moka3aHo cUCTeMHOe BO3[eliCTBHe TMPYI0TepPaii HA BereTaTUBHYI0O HEPBHYIO
CHCTEMY B COIOCTAaBUTEIHLHOM aHanm3e mapamerpoB I'PB curnama u menuneitnoro anammsa BPC. Ilpu
3TOM BBISBJICHO YMEHBIIEHHWE KOJNMYECTBA CHENU(PHICCKUX MPU3HAKOB PUCKA PA3BUTHS CHUCTEMHBIX
3a00JIeBaHUi, BKIIOYAs OHKOJOTHYECKHE. YIIydlIaloTcsl mapamerpbl (QYHKIWU [EHTPaIbHOW HEPBHOM
CHCTEMBI, CHIDKAIOTCS TPOSBICHUS CHHIpoMa JaeUIUTa BHUMAHUS W THUIICPAKTUBHOCTH y JETeH
(CABI'/ADHD).

CucreMHBIM  BO3ZCHCTBHEM MBI HA3blBA€M  COIJIACOBAHHYIO TapMOHHM3ALMIO  TapaMeTpoB
CaMOpETYJISIINNA JKMBOTO OpPraHW3Ma, CBS3aHHYIO C ONTHMH3AIMEH TpeX OWOIOrMYeCKHX COCTABILIOIINX
JKMBOIO: CTPYKTYpbl, 3Heprun u uHpopMaiu (OIU). Tlox uHbopMammeld B JaHHOM HCCICAOBAHMN MBI
MOHUMaeM OUOJIOTUUECKHE PHTMBL, T.€. PUTMUYECKYIO OpTaHH3aIHI0 PaOOThI BEreTaTHBHOW HEPBHOW CHCTEMBI
(BHC), HanpaBneHHY!0 Ha ONTHMH3AIAIO SHTPOIMHHBIX TTApaMeTPpOB SHEPronH(OPMAIIHOHHOTO 00MEHa.

IIpenuciioBue.

[Ipu mpoBeneHWM TUPYAOTEpANUU HAONIOJAIOTCS HM3BECTHBIE JieueOHbIe 3PQEKThI, KOTOpBIC
COIIPOBOXKJAIOTCS TMOBBIIIEHHEM KU3HEHHOT'O TOHYCAa, YIy4lIEHHMEM HACTPOEHUS U TOBBIIICHHEM
paborocrocoOHOCTH TAIMEHTOB. Bce mepednciieHHOe MOATBEPKAACT TapMOHHU3AIMIO PEryJsTOPHBIX
IIPOLIECCOB B YEJIOBEYECKOM OPTraHU3ME - OTKPBITOM, HEIMHEHHOW, caMoperyaupymoollencs cucreme. B
MIEPBYIO ouepenpb Takas rapMOHHU3AIMS TapaMeTPOB CAaMOPETyJISIIUN HaXOIUT OTpaskeHUE B I[EHTPATbHOM
HEPBHOI CHCTEME U €€ BEereTaTUBHBIX OT/ENax.

B konile mporwioro croierds oOHapyxeH 3(G(eKT SHepronH(pOPMAIMOHHOTO BO3ICHCTBUS
(OUB) rupynorepanuu Ha opraHm3Mm uenoBeka [1,2]. Otor 3ddexkT MHOroKpaTHO TOATBEPIKACH B
MOHHUTOpPUHTE THUPYAOTEpAllii KOMIUIEKCHBIMH HcciefoBaHUusAIMU ['PB U TepMOMyHKTYpHBIM METOJ0M
Axabane [3,4]. ITo Bceli Bumumoctn, VB rupynorepaniy BbI3bIBAET B OpraHW3ME YEIOBEKa SBICHUS
HENTMHEHHOTO pe30HaHCa, MPUBOAANINE K ONTUMAILHOMY YPOBHIO MH(OPMAIMOHHOW HTpONuU [5] u
MOBBIIICHUIO (PAKTATBHONW Pa3MEPHOCTH MPOIECCOB CAMOPETYJISIIHH.

Jnst okazatenbCTBa IMOCIEHEro ObLTH MPOBEICHBl MOHHTOPHUHIOBBIE HccienoBanus BPC c
WCIOJIb30BaHNEM CTaHAAPTHBIX ITOKa3aTeleil, METOIOB JIOTMKO-TMHIBUCTUYECKOTO [6] M HETMHEHHOro
aHanuza [10]. YV OoMbIIMHCTBA MAlMEHTOB, UMCIOIIUX PA3JIMYHbIC BUABI U CTaauu 3a00JicBaHUI OBLIO
O0HApPYXKEHO: YIYUIICHUE CTaHIAPTHBIX MMOKA3aTeId BapuaOeIbHOCTH KapAHOpHTMa; Hanbojee OOIIMi
TepaneBTHYecKui dPGEKT 0 W TMOocie MPOUEenyphl THPYIOTepanuy JUis OONBIIMHCTBA — TAIMEHTOB
HaAOJIoIaeTCsl TPU COIMOCTaBJICHUM MapaMerpoB aHanmm3a [PB curHama m pe3ynbTaTtoB, MOJTYYEeHHBIX
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JIOTHKO-JTMHTBUCTUYECKUM H (hpakTaibHbiM anainu3oM BPC [6, 10].

MeToauku:

1. Metoa I'PB-6nodnexkTporpadun npumensiercs it 00bEKTUBHOIO OTOOPa)KEHUS U OICHKH
MPOIIECCOB  BEreTaTMBHOW perynsnuu. Amnanu3 mapamerpoB [PB  ocHoBaH Ha perucrtpanuu
CTUMYJIHPOBAHHOTO  ONTHYECKOTO  M3NIy4YeHHUS C  KOHYMKOB  mTainbleB. llpu  moHMWKeHHH
3JIEKTPOIIPOBOAHOCTH KOKM YPOBEHb €€ ONTHYecKoro uiny4yenus mnosbimaercs [Koporkos K.I'.,2001].
BereratuBHble BIMSHUSA YBETUYHMBAIOT DJEKTPONPOBOJHOCTE W CHIDXKAIOT YPOBEHb ONTHYECKOTO
usnydeHus. [Ipu yCHIIeHHMM BETeTaTHBHOTO BIIMSHHS Ha KOXY IUTomanb 3acBetku ['PB 6e3 ¢uibtpa
yMeHbIIaeTcs, a (pakTalbHOCTh Bo3pactaer. Perucrpaims ['PB ¢ ¢uibTpoM oTcekaer nHbopMaliuio,
OOYCIIOBIICHHYIO BETE€TATUBHBIMH BJIMSHUSMH Ha KOXY, TNPH 3TOM PETHCTPUPYIOTCS ONTHYECKUE
3¢ ¢eKThl, cBsi3aHHBIE ¢ (QYHKIMOHMPOBaHHEM MOPQOIOTHUYECKUX CTPYKTYp opranm3ma. [Ipm 3ToMm
TUIOIIA/Ib 3aCBETKH SIBJISICTCS.  WHTETPalbHBIM IIOKa3aTeneM  (QyHKIMOHHPOBAaHUS OpraHU3Ma W
MIPOMOPIIMOHATIBHA €r0 SHEPTETUYECKOMY Pecypcy.

OntumaneHasi BereraTHBHasi peryisinus naet ['PB m3o0paxkeHus ¢ GUIBTPOM aHAJIOTHYHBIC
nzobpaxenusm 0e3 ¢puibTpa. Takum 00pa3oM, BEreTaTHBHBIC BIMSHHUS Ha KOXKY M TUIOHIA]b 3aCBETKH
I'PB n300pakeHust cBsS3aHbl 0OpPaTHO MPOMOPIMOHAILHON 3aBUCHMMOCTBIO. BakHeliiiee cBoiictBo ['PB-
rpaMM 3aKJIIOYaeTcsi B HEHMHBA3WBHOCTH W HATIISIHOCTH HM300paKEHHsI YPOBHEH DHEPreTHYEeCKOro
roMeocTasa, pacipeaesieHHOro Mo 00beMy OMOIOrHYECKOro 00bEKTa.

2. HenuHeiiHbIil aHAIM3 KapAMOpUTMA.

Cepaeuno-cocymuctast cucrema (CCC)  sBmsercss OOHOW W3  OCHOBHBIX  CHCTEM
KHU3HEOOECTIEUCHUS], TIOATOMY €€ MapaMeTphl JOJDKHBI OBICTPO U aJeKBATHO M3MEHSTCS IO0J BIMSHUEM
MPOUCXOMANIMX B OpraHU3Me TMPOIECCOB ISl MOJJCpKaHUS oO0Iero romeocraza. M3BeCTHO, UTO
MPaKTUYECKH HE CYIIECTBYET TaKOW MaTOJIOrMM BHYTPEHHHX OPTaHOB, KOTOpas HE COMPOBOXAANIACH ObI
pa3BUTHEM BTOPHYHOM BereTaTMBHOM AucTOHMH. ClleIoBaTENbHO, HAPYIIIEHUE PETyIATOPHBIX IIPOIIECCOB
B OpraHu3Me Ha OIpPEACICHHOM YypOBHE OyIeT KOCBEHHO OTPAXXaThCSl M HA COCTOSIHHM CHCTEMBI
perymiuuu KapAMOpUTMa, B 3aBUCHMOCTH OT 3HAYMMOCTH CBSI3€M MEXIy OpraHaMH U CHUCTeMaMu
caMOperyJISIUH.

Teopust neTepMHUHHPOBAHHOTO Xxaoca cBUAeTenbcTByeT, uto mia CCC, xak mnpumepa
KOMIUIEKCHOM CHCTEMBI, XapaKTEepHO CTPOTrO OINpEAeleHHOe JEeTePMUHUPOBAHHOE MOBEIEHHE
MapaMeTpoB €€ PUTMa, IPU PACCMOTPECHUH HMX HEIMHEHHOW NMHAMUKHM Ha (a3oBoi miockoctd. [lpu
3TOM M3MEHEHHE pUTMa MPOHCXOAUT IO OIpPENeIeHHON 3aKOHOMEPHOCTH W HOCHT OIpeleNeHHbIH
JNeTepMUHUPOBAHHBIN XaoTWdeckuii xapakTtep (puc.la). Hapymienune peryiasTOpHBIX MeXaHH3MOB
CHCTEMBI IPUBOJIUT K HEaJICKBATHOMY OTBETY €€ Ha 3K30TCHHBIC M DHJIOTCHHBIC HMITYJIbChI, TUcOanancy
COCTOSIHMSI TOMEOCTa3a W M3MEHEHMIO XapakTepa nuHamudeckoro moseneHus mapamerpoB CCC. Ilpu
9TOM yTpauMBaeTcsi THUNHYHAS XaoTW4ecKas KapTWHA JAWHAMUKA pPHTMA CepAla, MOSBISIOTCA
3arpesiefbHbIe Kb, JHHAMHKA MapaMeTpoB PUTMa CTaHOBHUTCS Oojiee MPUMHUTHBHOW (puc.lb), uTto
YMEHBIIAET BO3MO)KHOCTb CUCTEMBI K TAPMOHUYHOMY U a/IeKBATHOMY OTBETY Ha pa3IpaskKuTeNH.

CoracHo 3aKOHaM HEJIMHEHHON TUHAMUKH U3ydaeMblil Ipoliecc He0OX0IMMO pacCMaTpUBAaTh Ha
¢azoBoii miaockoctH. HemmueliHas MuHaMUKa KapIUOPUTMa OINPEENseTCsl ITyTeM MOCTPOESHUS JIOMaHOU
JIMHUM (XaoCrpaMMbl) B CHUCTEME KOOPIHMHAT, TJ€ MO OCH abCIHMCC OTMeYaercs UIMTENbHOCTh RR-
WHTEpBaia (B MC), a IO OCH OpAMHAT - MpUpalleHrue JaHHOro mHTepBaia B Mc (puc.l). Ilo ganHBIM
JUTEPATyphl, Ui HOPMAIGHOTO COaJaHCHPOBAHHOTO COCTOSIHHS CHCTEMbI PETYIALUU KapJAUOPUTMA
XapakTepHa TapMOHHMYHAs  «IayTHHOOOpa3Has»  KapTHHA  XaoCrpaMMbl € JOMHHHPOBaHUEM
AJUTICONOAOOHBIX TEOMETPHUYECKHX IMKIOB BOKPYT OINpENEIICHHOH «TOYKH TPHUTKEHUs», 0e3
3ampeneNnbHBIX IUKIOB (puc.la). DTO MOATBEPXKIACHO M HACTOAIMM uccienoBanueM (puc.3). Ilpu
HaMM4YMK JucOanaHca pErylsTOPHOH CHUCTEMBI, BBI3BAHHOTO DK30- W OJHJOTCHHBIMH, OJKCTpa- |
WHTpaKapJuadbHBIMH TATOJIOTHYECKHMMH BIUSHHUSAMH THIAYHAs KapTHHA XaocrpamMMbl — OyneT
3HAYUTENBHO M3MEHAThCS. [Ipu HapylIeHnH peryasiuu KapAuOpUTMa MPOUCXOAUT yTpaTa HOPMaIbHOM
MayTHHOOOpa3HOH XaoCTpaMMBbl € TMOTepel JOMHUHUPYIOIINX 3IUICOMOMO0OHBIX IUKIOB, M3MEHEHUEM
BHYTpEHHEH CTPYKTYpHl XaocrpaMMbl B CTOPOHY VIPOIIEHHS, TOABIEHUEM 3ampeaeabHbIX
FEOMETPUYECKUX LMKIOB, B KpaHMX CiIy4asX, IIOJJHOE W3MEHEHHUE HEIMHEWHOH CTPYKTYpBI
KapJMOPHUTMA BIUIOTH JI0 AJIEMEHTapHOM reomerpuu (puc.1b).

Jng  BBIYMCIEHHUS KOPPEISILMOHHONW pa3MEpHOCTH BpPEMEHHBIX pAIOB PHUTMOTpamM, HX
KOPPEISIIMOHHOW SHTPONUK M IOKa3aTeNns Xepcra MPUMEHsUICs (paKTalbHBIH aHAIM3 B MPOrpaMMe
“Fractan 4.4” (MucTuTyT MatemaTndeckux npobiem ouonoruu PAH).

Wnpnexc (Baneomerp) ['aBprutymikraa N2 BBIUKCISIICS KaK OTHOIIEHHWE CyMMBI BOJH ¢ 4, 5, 6 RR
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HMHTEpBajiaMH B BoJIHE (S4,5,6) k 0011eMy 4ncity Bcex BoiH 1-ro nmopsaka (Sall).
N2=S4,5,6/Sall %.

Kak mokazanu uccnenoBanusi, mokazarenb N2 okazajncs HaubOolnee yAoOHBIM ISl HaOIrOICHHS
TepaneBTu4YecKoro a¢dexra JiedueOHOM MPOIeayphl B pealibHOM Macintade Bpemenu [10].

3. Cnenunduyeckuii JOrHKO-ITMHTBUCTHYECKUI aHAIM3 PUTMOJIOTHYESCKUX MPHU3HAKOB PHUCKA
pa3BUTHS CHCTEMHBIX 3a00JIEBAaHMI OCYIIECTBISUICS C HWCIOJNB30BAaHHEM  CHUCTEMbl HEWHBA3UBHOTO
akcmpecce Tecta “NEXT” [6,7], koTopas mpoliia KIMHAYECKYIO anpo0aIiio B PSKUME PaHJI0MHU3AIUH U
CJIETIOro 3KcrepuMenTa B kinHukax Poccuu (1993 - 2006) u B kinuHuke T. Jlednuura, I'epmanus (1997).
Crerupuynocts (>80%) 1 4yBCTBUTENBHOCTD (>85%).

Ha ocHOBaHMM MHOXECTBa SKCIEPHUMEHTAIBHO TMOJTBEPKIACHHBIX JAHHBIX ITOKAa3aHO, YTO
YMCEHBIICHHE KOJIHYECTBA KENe30- M CEepocojepKalix OeIKoB, HaOI0JaeMoe Ha pPaHHHUX CTaJHsIX
37I0KAYECTBEHHOW TpaHCQOpMaIMM TKaHEeH, ObLIO XapaKTEepHBIM KpPUTEPHEM pa3BUTHS IaTOJOTHH,
KOTOpOe O00YCIOBIMBAaET yMeHbIeHHE 3()D(PEKTUBHOCTH OKUCIMTEIBHBIX IMPOILECCOB W YKOPAuHMBAaHUE
(merpamanuro) IbIXaTeNbHON 1IETTH MUTOXOHIPUH 3JI0KQYECTBEHHBIX KJIETOK [7].

B ocuoBe anroputma «NEXT» [6] ucmonb3yercs HPUHIMI TPAHCIIO3UI[UM: OT MOAOOHOIO K
MoJOOHOMY, HE HapYLIAIONWKA TapMOHUH IIPOIECCOB CAMOPETYISINK, OOECIICUMBAIOIINX YCTOHYNBOE
(YHKIIMOHUPOBAHNE CAMOOPTaHU30BAHHOM CaMOYITPABIISIOIIEHCs cCcTeMbl. Jlerpananus KonedaTenbHbIX
MpOIIeCCOB Ha JBIXaTeTbHOM YpPOBHE OpraHM3Ma MPOHUCXOMUT TMPH ONpPEACICHHOM YpPOBHE
KaHI[EpOT'eHHOTI'0 BO3JICUCTBHS U Pa3BUTUH 3JI0KAYeCTBEHHOTO mporiecca. [Ipn HaOIItoeHuU NMalueHTOoB,
UMEIONMX  BepU(HIMPOBAHHBIE  3JI0KAYECTBEHHBIC  HOBOOOpa3oBaHMs, ObUTH  OOHApyKEHBI
crienugrUecKue OTKIOHEHUS B repuojax Monyisuuu RR-uaTepBanoB BonH 1-ro mopsiaka (puc.2) U B
BOJTHAX CJEAYIOMINX, Oojee BHICOKMX MOPSIKOB. BomHa 1-ro mopsiaka - 3TO BOTHA MEXAY COCEIHUMH
JOKaJdbHBIMH MHHUMyMamu RR wuHTepBanmoB. Ha pwuc.2 wu300paskeHBI TpUMEPHI  CIIEIUPUUECKUX
npu3HakoB pucka pa3Butus paka (CIIPPO3) (mocnenoBaTedbHOCTh 2-X WHTEPBAJIbHBIX BONH - 20% u
PUTHIHBINA y4acTok — 1.5%).

Puc.1 Xaocrpanmm: Prc 2 [proaep pacuera CIIPPO3
|  20% | | 1.5%|

e

Anroputm cuctemsl «NEXT) aHanusupyer HempepbIBHBIE BOTHBI KapJHOPUTMOTpaMMBI 1-ro, 2-
ro u 3-ro nopsaka. CyMMHpOBaHHE BECOBBIX KO3(D(UIIMEHTOB MPSIMBIX M KOCBEHHBIX CIElH(pUIecKUX
MPU3HAKOB BEAETCS C Y4YETOM HX KOHTPACTHOCTH Ha o0meM ¢GoHe puTMorpammsel. OrmnpenerneHue
CITIPPO3 ocymecTBisiercst To puTMorpamme, coctaBiennoi nz 512-600 RR unTeppanoB u He uMeromieit
B CBOEM cocTaBe Oosee 5 % apredakToB, HApYIIAIOIIUX HEMTPEPHIBHOCTD BOJH 1-T0 MOpsIIKA.

4. OcHOBHbIE (paKTOPBI THPYIOTEPANTUH

BoszelictBre OHONMOrMYECKH aKTUBHBIX BEIIECTB, MPOAYIHPYEMBIX MUSBKOW W pasapakeHHe
Oouonornueckn akTUBHBIX Touek (BAT) Bo Bpems KpoBococaHWsi HIMPOKO HM3BECTHO. BaskHeHmm
napaMeTpoM paszzpaxkenus nusiBkamu BAT sBisiercst ero npupoJHbI BOIHOBOW 3((EKT, BHI3BIBAIOIINIA
(deHOMEH 3HEProMHGOPMAIIMOHHOTO BO3JICHCTBHS THUPYIOTEpallid Ha OpPraHuM3M dYelioBeka [3].
[Ipodeccop Kpamenrok A.W. npennonoxun (1993), uto Bo3AeHCTBUE SK30MEHHBIX PUTMOB MEIUIIMHCKOM
MUSIBKY, HAa 3HJOT€HHbIC OMOPUTMBI TIAIIMEHTA, BBI3bIBACT HEIIMHEHHBIN PE30HAHC U TPUITEPHBIH S (PeKT
B MIPOIIECCaX CaMOPErYIAINU PYHKIIMOHATBHBIX CHCTEM.

[To-BuamMOMy, CEKpeTOpHOE BO3JEHCTBHE MNHIBKA B IMEPBYIO O4Yepeab MPOSBISAETCS Ha
cTpykrypHoM (O) u 3HepreTrueckoM () YpOBHSX, a €¢ BOJHOBOM (akycTHUecKuii) addekr, Bauser Ha
nH(pOpPMaIMOHHBIN ypoBeHb OnoputmoB (M) xuBoit cucremsl [8,9].

MOXXHO TpPEANONOKUTh, YTO HH()OPMAIMOHHOE BIIMSHHE IMHABKH CTAHOBHUTHCS BO3MOXKHBIM
Onaronaps ee MPUPOIHBIM IKCIIOHCHIIUAILHO KBAHTOBBIM PUTMaM, BBI3bIBAIOIIMM HEJTMHEHHBIN pe30HaHC
B OMOpUTMAaX MalKeHTa. 37ech BAXKHO OTMETUTh CIICAYIOIIEE,- MapaMeTphl (a3 COKpalleHHs (CUCToa) U
pacciabmnenus (AMacToNa) MHUSIBKH B TpOIECCe KPOBOCOCAHUS, CKOpEe BCETO, MOAYUHSIOTCS CAMHOMY
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MpaBWJIy TapMOHUHM BCEX JKHUBBIX, CAMOOPTaHM30BAaHHBIX M CAMOPETYIHpYIOIIUXcs cucteM. M 3to
IPaBUJIO — «30JI0Tasi MPOMOPIMS» B COOTHOLICHUHM HapaMeTpoB (a3 BO3OYKIECHHS M TOPMOXCHUS
PETYISITOPHBIX MPOIECCOB, HAOIIOIAEMbIX B COCTOSTHUM HOPMBI (pHcC.3).

Puc 3 Hemmeimed 1 dpakrambHEE aHams BPC
before
Irterral

| 32 me |

Coreltiom dimention Correlation entropy Hurst exporent
CD=50% FSD=7 CE=0368 FiD>=§ H=074%6 Q=6

[028] 071 |
after

| 405 ms | CD=7.0é&FD=7 CE=0000F5D=15 H=05863 Q=7

[03F | 063 |

PesynbTathl U X 00cy:KIeHHE

OnucatenbHbIe U CPAaBHUTENBHBIE HCCIEIOBAHUS OCHOBAHBI Ha JAHHBIX, MOJYyYEHHBIX C MapTa
2005 mo maii 2006 roma Ha Kadeape rupyaoTepanvdd U HATypajdbHBIX METOJOB JICUCHHUS AKaJeMUU
MeInKo-colnanbHoro ynpaenenust B Cankr-IlerepOypre. Peructpamnus I'PB curnana m kapamorpamm
MpoBeieHo vy 21 malnuenTa pa3aIudHbIX MTOJIOBO3PACTHBIX IPYII, UMEIOIINX pa3Hble CTaJUN XPOHUYECKHE
MaTOJIOTUM pa3JIMYHBIX JIOKAJIU3ALMHN.

Ha pucynke 3 u B Tabnuiie 1 mpuBeaeHBI Pe3yJIbTaThl CPABHUTEIBHOIO aHan3a napamerpos ['PB
curHana W aHammza BPC g manmenta (MyxuwmHa, 58 JeT) ¢ [AMArHo3oM: MeAMKaMEeHTO3Has
TOKCHUKOJIEPMHUS 0 U IIOCIIE CEaHca TMpy0TEepanuu.

Tabmam | Ppaxramsem B cnamdercckan adams BPC oo 1 mo e repynoT epars
[TapamMeTprl BpeMeHHOI0 pafa PHTMOMAMMED Jlo mpou erypel Tlocne mp oluemypel
Koppendim o el pasmep 5004 T 086
PasmepHOCTE §a20B0T0 OPOCTPaHCTER 7 17
Koppenfsimossad SHTpOMmA 0368 0.000
PasmepHOCTE (pa20B0T0 OPOCTPAHCTER > 8 15
Vuperc Xepcra (TpeHm) 0.7496+/-0.1731 0.8663+/-0.1116
DPAKTANE HEDT pasMep 1 2504 1 1337
Crietpderdeciaie OpHEAIM (HKOPHE 20 % 0%
FiHperc [aepanyunoHa N2 36 Ya 62 %
(rommivecTeo 4,5 61 KE pom | o nopama
B peMEHH 08 COOTHOLIEHHE CHMITATHYECKOTD H 020 /071 037 7 063
MapaCHMITATHYeCKor 0 BmaHEg BHC
BapialpoHHE pashex 322 ms 405 ms

B pesynberare rupymorepanuu HaONOAaeTcs: yBelIMUEHHE Tuiom@anu 3acsetku [PB curnanma c
dunbTpoMm (7-12%) 1 6e3 dunbrpa (6-9%), yBenndyenue dakropa 3m10poBbs (28%) u cHIKeHUE (pakTopa
TpeBoxkHOCTH (38%); paBHOMEPHOE paclpeieieHHe IO BceMy 00beMy OHO03JIeKTpOorpaduyeckoro
n300paXkeHus1; yBeIMUEHHE BapHaIMOHHOTO pa3Maxa KapJauopuTMma (26%), HopMalu3alusi Xaocrpamm
2D (16%), yBennueHme WHIEKCa XepcTa, BOCCTAHOBJIEHHWE TAPMOHHMHM B COOTHOLIEHMHM BPEMEHHBIX
ypoBue#t (0.37 / 0.63) cuMIaTHYECKOW W MapacUMITIATUYECKON PEeryysiuy, ONTHMHU3AIU MOKa3aTenei
koppensainonnoit  sutponuu (CE/PSD+41%), xoppensiuonHor pasmepHoctu (CD/PSD + 53%),
CHHM)KEHHE IToKa3aTeliel pucka pasBuTHUsA CHUCTCMHBIX 3860HeBaHHI7[, B TOM YHCII€ — OHKOJIOTHYCCKUX
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(CITPPO3 ¢ 20% no 0), yBenmuenne nanekca [aBpmrymkuna (10%).

W3MmeHeHus, aHAJIOTHYHBIC 110 HAIIPABICHUIO U PA3JIMYHbBIC 110 BEIMYUHE, HAOIIOMAINCh Y BCEX
MMAlMEHTOB MPU IPOBEACHUHN TUPYAOTEPATIAHU.

BoiBoabl: CucTeMHOE BO3ICHCTBHE TMPYIOTEpPAllMM TapMOHH3HPYET PadOTy pPery/siHOHHBIX
MPOIIECCOB BEI'eTaTHBHOM HEPBHOM cucTeMbl. TepaneBTruecKkue 3G EKThl TUPYAOTEPAIIUU, MHOIOKPATHO
WU HArjsHO MOJTBEPKJIECHHbIE MOHUTOPUHIOM M aHaiu3oM ['PB curnaioB, MoATBEpKAArOTCA TaKxke
HEJIMHEHHBIM, ()PAKTAJILHBIM U CIICIU(UISCKAM aHAIU30M BapuadeIbHOCTH PUTMa CEPLA.
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BO3MOIXHOCTH I'PB B AHAAHU3E 3®®EKTHBHOCTH PASAHYHBIX
AEYEBHO-BOCCTAHOBHTEABHBIX MEPOIIPHUSITHH ITPH
XPOHHYECKHX ITIATOAOT'HSIX BHYTPEHHHX OPTAHOB

Kynees B.T'.

enTp BoccTanoButenbHOM Meaunabl AVIPmen r. Bnanukaskas

Bonpbnoii I'. 40 ner. D-s: monukucTo3 modek, xp.nmodeunas HegoctarodnocTs 111 cr. Ilamuenty B
TedeHue 3-X JeT 3 paza B HeEHENI0 MPOBOAMTCS TeMOJHAlii3 Ha almapare «HCKYyCCTBEHHas ITOYKay.
[IposeacHo obcnenosanue I'PB, 3atem maruent B tedenue 30 — 40 mMuHyT 3aHuMaics mo Jlaocckoit
¢usnueckoll MenuTaTUBHOW nwixatenbHOM cucteme (JADPMJIC). IMocne 3Toro mpoBEACHO MOBTOPHOE
obcnenopanne Ha ['PB. OTMmedeHa BbIpakeHHas MMOJIOKHUTENbHAS JUHAMHKA, KOTOpas COXpaHsIach B
tedenue 10-20 munyT, 3ateM ['PB BHOBB BepHYIIOCH B HCXOQHOE (IIEpBOHAYAIFHOE) COCTOSAHUE, AaKe Ha
HE3HAYUTENBHO OoJiee HU3KUI YpOBeHb, T.¢. d3pdekT Obu1 HecTolkuM. (CM. ceputo ['PB Nel)

3ateM BHOBH chenaHa I'PB B cocrosHuM MOKoA, K MAalMEHTy NPUIIOKWIM anmapaT «Jlera» B
PEKUME «MOYETIONOBAsI CUCTEMAY, U3ITYJAIONHiA cladbie AIEKTPOMAarHUTHBIC KOJIeOaHUs, CBOWCTBEHHBIC
3I0OPOBBIM TKaHAM (KJIETKaM) ModernoioBoi cucremsl Ha 20 MunyT (1 ceaHc).

I[Ipu moBTOpHBIX oOcnemoBanusax ['PB  Takke oTMeueHa TONOKHUTENbHAS JTUHAMUKA,
coxpanstomiasics B Tedenue ot 20 go 60 munyt. Ho naxxe mocne 1 yaca I'PB Obliia HECKOIBKO JIydllle, YeM
nucxoxnas. (Cu. cepuro I'PB Ne2)

Tperbs cTaaus KIMHAYECKOT O SKCIIEPUMEHTA COCTOsUIa B TOM, 4To I'PB mpoBoawiiace B 1okoe, a
3aTeM TIOC/Ie CeaHca BOCCTAHOBUTENbHOM Tepanuu 1o wmerony DIID (aBTopckas MeToauKa),
npopogumMoro B TedeHue 90-100 wmumyr. Ilocme dero orMeueHa IMOJNIOKHUTENbHAS JTUHAMIKA,
COXPAHSIONIAsACSA B TCUCHIE HECKOIBKHUX YacoB (0T 3 0 7 4acoB).

[Tocne xypca (10 mueit) neuenus mo merony PJID monoxurensHas nuHamuka ['PB coxpansiiach
B TedeHue Mmecsna (27-33 naHA), 4TO COMPOBOXKAAIOCH 3HAYMUTENbHBIM YIYYIIEHHEM CaMOYYyBCTBUS,
HECKOJIBKO ITOBBIIICHHON (PM3UYECKON aKTHBHOCTBIO, XOTS OOJBHOMY TaKKe IMTPOBOJIUIICS TEMOINAIH3.

OTH 3KCTIIEPUMEHTHI YKa3bIBAIOT Ha TO, YTO:

1. Meron I'PB Moker OBITH HCHONB30BaH B KAYECTBE OHKCIPECC-METONA OMpPEACTICHHS
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KpuTepust SPPEKTUBHOCTH JIeueOHBIX MEPOIPUSTUI U CTOMKOCTH IOTyYEHHBIX ITOJIOKHUTENBHBIX 3(h(EKTOB
B opranusme. ' PB Meronnyecku 4yBCTBUTENEH, BRISBISIET U3MEHEHHS YK€ Yepe3 HECKOJIBKO MUHYT.

2. [To3BomnsieT cyauTh O TOM, YTO MOJOKUTEIbHbIE CBUTH, BbI3BAHHBIE B OpraHU3ME T0CIIe
nposenenuss OJID Oornee cymectBeHHbl, YeM npu npumeHeHud JDPMJC u 4yeM mpu NOpUMEHEHUH
ammaparoB cepud «Jlera», MpON3BOIMMBIX HAYHYHO-IIPOU3BOJCTBEHHBIM MIPEANPUATHEM «IIHUC» T. MOCKBa.

3. I'PB BbIsIBISIET BO3MOKHOCTh CAMOT0 OpraHu3Ma (€ro CUCTEM M OpPTaHOB) MOAIEPKUBAThH
ceOsl Ha HOBOM JHEPreTUYEeCKOM M (PYHKIIMOHAIFHOM YpPOBHE, HA KOTOPBIA €ro BBIBEIH IPU MOMOIIH
nedeOHBIX MEPONPHUSATHIH WM K€ TOKa3blBacT, YTO B OpraHu3Me HMEITCS JepeKThl (IaTOoNOTuH,
«IIBIPBI»), KOTOPbIE HE IMO3BOJSIFOT OPraHM3My (WJIM MEIIAIOT) MOJIepKUBaTh cebs Ha HOBOM, Ooiee
3I0POBOM (BBICOKOM) DHEPreTHYecKoM M (pyHKIMOHATbHOM ypoBHE. Ha 'PB-rpaMMe BBISBISIOTCS STH
«IBIPBI» - Ne(eKTh (B JaHHOM Clydae B 30HE MOYETIOJIOBBIX OPTraHOB, IIOYEK, KPECTIa U 30HE T'OJIOBHOTO
MO3ra), Ha KOTOpbIE Bpauyy HE0OX0AUMO 00paTUTh BHUMAaHHE.

Hcnonw3oBanue anmapaTtoB «2nucy Oosee 3GPEeKTHBHO U JaeT 0onee CTOWKHIA pe3yibTaT, YeM
mpu JAOMJIC wu np. BUAOB abIxaTedbHOW TUMHAcTUKM 1O CTpenbHUKOBOW, mo Peliku (3Heprus
BCEJICHHOM ), KOTOpPbIE IPUMEHSI TOT K€ IMaIHeHT.

BO3MOXHOCTH METO/IA 'A30PA3PSIIHON BU3YAAH3AIIHH B
AUATHOCTHKE OPTAHHYECKHX H ®YHKITHOHAABHBIX HAPYIIIEHHUHU
B OPTAHH3ME

*Kymees B.I'., **3arymennukos C.I0.
*entp BoccTaHoBuTenbHOM Memunuusl AWPmen, HUM wmemuko-Ounonmormueckux mpodmem BHIT PAH .
BnanukaBkas; **1lenTp BoccTaHOBUTENbHOM Meauuuabsl A1PMen, Mocksa

AxryansHocTh: Eimé ABunienna B 11 Beke cumTaj, 4TO MPUYMHBI O0JIE3HN OBIBAIOT KaK SIBHBIC,
TaK ¥ CKpPBIThIC, TIOCTUTAaEMbIC HE YYBCTBOM, a YMO3aK/IIOUYECHHEM. B mpakTHKe e Jalle MPOUCXOIUT
HaoOopotr. JledeHne Ha3HauyaeTcss Ha OCHOBAaHWUM BEIYIIMX >Xanod OombHOro 06e3 000CHOBaHHOTO
JIMarHo3a ¥ CHCTEMHOI'0 aHaju3a, JaHHBIX IPEABAPUTEIBLHOIO O0CICIOBaHUSA, MO3TOMY 3a4acTyIo
ObIBaCT HEaJICKBATHBIM, HEIOJHOLICHHBIM M HE IMPHBOAUT K OXKHUIACMBIM pe3yjbTaTaM, CIIOCOOCTBYS
JIUIIb CTUPAHUIO OCHOBHBIX CHMIITOMOB M XPOHH3allUHU TIpoIlecca.

Co3faHue IEJI0CTHOrO KIMHMYECKOro o0pa3a HEBO3MOXKHO 0€3 CHCTEMHOro Ioaxoaa K
OpPTaHMU3MY - HE TOJIbKO Ha dTaIle TUAarHOCTHYECKOro MOKMCKa (y4éT COCTOSHUS IPYTUX OPTaHOB M CUCTEM
B CTPYKType JAuarHosa - ()OHOBBIE, CONYTCTBYIOIIHNE 3a00JIeBaHus), HO U MIPH BHIOOPE METO/a JICUCHHUS
(OIleHKa COCTOSIHMSI IPYTMX OPTaHOB M CHCTEM IPU HAa3HAYCHHWH TEPAINMHU), @ TaKXKe MPU JUHAMAYCCKOM
KOHTPOJIC 33 TeUCHHEM 3a00JICBaHusI.

Peanuzaius cHCTEMHOro IMoAxoJa B KIMHHYECKOH NPAaKTHMKE BO3MOXKHA TOJIBKO IPH
HCIIOJIb30BaHMH METOJIOB CTATHYECKOH 00paOOTKM M aHAM3a JaHHBIX, XapaKTEPU3YIOIINX JCATEIbHOCTD
Pa3HBIX OPTaHOB M CHCTEM OpraHW3Ma C BBIJACICHHEM TE€X M3 HUX, KOTOPbIC COOCTBEHHO U OMPEICIISIIOT
COCTOSIHME OpraHu3Ma IpH JaHHOW MaTojoruu. JledeHue HEOOXOAMMO HAYMHATh, YYUTHIBAs
B3aMMOCBSI3b M B3aWMO3aBHUCHMMOCTh BCEX CHUCTEM OpraHH3Ma, CTapaThCs BBISBHTH IEPBOINPHYUHY
3a00JIeBaHUs, a TAK)KE HAWIIYUIIHME CIIOCOOBI BO3JICHCTBUSA HA BCE, BOBJICUCHHBIC B IPOILIECC OPraHbI U
CHUCTEMbI C LICJIBIO MOJHOTO BOCCTAHOBJICHHUS aKTMBHOCTH KaK KaXJIOro opraHa B OTAEIBHOCTH, TaK U
BCEro OPraHru3Ma B IICJIOM.

ean nccaeqoBanus:

1. Hcnone3oBanue Merona I'PB aiid BBISIBICHHMS M OLEHKM HapyLIEHMl B OpraHax M cUcTeMax
OONBHBIX ¢ XPOHMUYECKUMH COUETAHHBIMH TTaTOJIOTHUSMHU.

2. Paznmuus B maMeHeHusix AaHHbBIX [PB mpu HapymeHusx opraHndeckoro W (pyHKIIMOHAIBHOTO
Xapakrepa.

3. Anamu3 panHeix ['PB ¢ nenpio ompeneneHuss NMEPBHYHOCTH BBIABICHHBIX IATONOTHH U HX
B3aMMO3aBHCHMOCTH.

4. UcnonszoBanue nanubix [PB mis xoHTpons 3ddekTuBHOCTH NeYeHUsT U B KayecTBE KPUTEPHS

OLOCHKN TMOJHOUCHHOCTH BOCCTAHOBJICHUA IIaTOJIOTMYCCKM HN3MCHCHHBLIX OpPraHoB MW CHCTEM Kak



X Mexdynapoonwiii Konepece no BuoreKmpoepaguu 37

(YHKIIMOHAIBHOTO, TAK U OPTaHUYECKOr'0 XapaKTepa.

Marepuanbl 1 MeToabl: B 11enTpe BoccranoBuTenbHON Meauiuabl HU Mempko-0ronornyeckux
npooinem BHI[ PAH r. BnamukaBkaza st Oojee TONHOTO OOCIENOBAaHHS HCIOIB30BAJICS METOJ
ra3opaspsIHON BU3yaIM3alliH, OCYIIECTBIISIeMbIN Npu nomolny amnmapata ['PB Kommakr, paspaboTaHHOr0
K.I'KoporkoBbiM. 3a nepuo ¢ 03.03.2003 mo 12.05.2003 Obuio obcnienoBaHO M MONYYHIM JiedeHue 73
YeloBeKa C PazIMYHbIMU XPOHHYECKMMH 3a00J€BaHMAMM BHYTPEHHHX oOpraHoB. V3 Hux myxumH - 31
YelnoBeK, JKeHIIMH - 42 uenoBeka B Bospacte oT 37 g0 83 mer. [lpu obOcnemoBaHnu ObLTH BBISIBICHBI
xapakTtepHble u3MeHeHus [ PB-rpammbl B Bujie nedekTHOH 30HBI B KOPOHE CBEUEHHUS - SHEPTreTUUECKUMA
npoBan (6:10k), (DI1), 4ro XapakTepHO Ui OPraHMYECKHX (CTPYKTYpPHBIX) HApYIICHWA WM B BHUJE
SHEPTeTHYECKOro BBIOpOca (3acBeTka oOyiacTel) — XapaKTepHBIX Uil (PYHKIMOHAIBHBIX HapyIIEHUH C
MOBBIIIEHHOH (DYHKIIMEH U YMEHBIICHUE IIMPUHBI ayphl TPY CHIDKEHUU (DyHKITAH.

Hamu Tak:ke OTMEUEHBI CYIIECTBEHHBIC PA3IMUHS ayphbl XapaKTepHBIE 110 HAIIUM HaONIOICHUSM
JUTA Ha4aJIbHBIX CTaJMi OpraHMYecKMX M3MEHEHHUI B opraHax (MEXII03BOHOYHBIE ITMCKU, MaTKa) U I
IpyObIX CTPYKTYPHBIX WM3MeHeHW#. Tak, HampuMep, BBIABICHBI XapakTepHble pasznuuusi [ PB-rpammer
MPH OCTEOXOH/PO3€, CKOJIMO3€ M TNPU TPbDKaX MEXKIO3BOHKOBBIX JUCKOB, Takke 3a()MKCHPOBAHBI
pasinuus I'PB-rpamMel 1ipu nposarice, NpOTPy3UU AMCKA OT KAPTUHBL, BBISBISEMON IIPH CEKBECTPALIMU
JcKa. AHAJIOTMYHBIE U3MEHEHUS OMPENENIIOTCS MPU PAa3TUYHbIX CTPYKTYPHBIX U3MEHEHUAX B OpraHax
MaJioro Tasa M OOJIACTH TOJIOBHOro Mo3ra. T.e. oTMedaercsi 4yeTkas 3aBHCHMOCTb MEKIY CTEIEHBIO
CTPYKTYPHBIX HapylIeHUH B opraHax W JaHHbIMU ['PB-rpaMMBI COOTBETCTBYIOLIErO OTHENA aypbl WU
OTBETCTBEHHOW 3a ATOT OpraH 4acTy najiblia. Takas »e 3aBUCUMOCTh OTMEUEHAa Hamu Ipu aHaiuse [ PB-
rpamMM B Ipoliecce JiedeHus nanuenToB. Otmeuaercs oOpaTHas auHamuka [ PB-rpamMm npu agekBatHoM
Y TIOJTHOIICHHOM JICYEHHH C TIOJHBIM BOCCTaHOBJICHHEM BCEX CIJIOEB aypbl U HA00OPOT CTOMKOE COXpaHEHUE
nedekra (IHEPreTHUecKuii OJI0K) TIPH OTCYTCTBUY JICUSHUSI UITH TIPU HEAJICKBATHOM, TIOJIMATHBHOM JICUCHHH.
OTMeueHO TakXke, YTO HapyLIeHHUs aypbl B 30HE MOYENOoNoBbIX opraHoB B 100% cimydasx coderaercs
MATONOTMYCCKUMH  M3MEHEHUSIMA B OOJIACTH TTOSICHHYHO-KPECTIIOBOIO OT/IeNia ITO3BOHOYHMKA, OTKY/a
HCXOMUT WHHEpBaNWsA JaHHOW o6nactu. CTeleHh NaTolormueckux usMeHeHuit ['PB-rpammbr 30H,
OTBETCTBEHHBIX 32 MOYEIOJIOBBIE OPraHbl, HAIPSAMYIO 3aBUCHUT OT CTEIICHH BBIPAXKEHHOCTH M3MeHeHui [’ PB-
IpaMMBbl, OTBETCTBEHHOM 3a 30HY INOSICHUYHO-KPECTLOBOI'0 OT/IENA I03BOHOYHUKA.

ITociie aHanM3a NOY4EHHBIX PE3YIbTATOB MBI IIPUIILIM K BEIBOLY, UTO:

1. I'PB MoskeT OBITh UCIIOJb30BaHA B KAUECTBE MeToa OOl TUAarHOCTHKH BCEX OPraHOB U CUCTEM
OpraHu3Ma, JIsl BBISBICHHS KaK (DyHKIIMOHANBHBIX (B TOM YHCIIE M IOKTMHHYECKUX ) U3MCHEHUH.

2. I'PB nmaer BO3MOXHOCTb ONpPEAEIUTH CTENEHb HAPYIIEHWH, T.e. KaKOW OpraH WIM CHUCTeMa
MOpaskeHb! OOJIbIIE PYTHUX.

3. Meron oka3sIBaeT B3aMMOCBSI3b M B3aMMO3aBHCUMOCTD BBISIBJICHHBIX HAPYLICHUHU U TATOJIOTHM.

4. Anammsupyss nanHele ['PB  BO3MOXHO oOmpefenuTh MEepBONPUYUHY (OCHOBHYIO) MPHUYUHY
[1aTOJIOTHH.

5. Bo3MokHOCTE KOHTPOJST 3PQPEKTUBHOCTH W TOJHOIEHHOCTH MPOBOAMMOIO HIIM IMPOBEICHHOTO
paHee JIeYeHusl.

6. Jlaer BO3MOXXHOCTH TPOKOHTPOJIHPOBAaTH W  3aUKCHPOBATh TIONHOE WM  HENOJHOE

BOCCTaHOBJICHHE, KaK OPraHMYECKHX CTPYKTYP, TaK ¥ (PYHKIIMOHAIBHBIX CIIOCOOHOCTEH MOpa)KEHHBIX
00JIC3HBIO OpraHa MM CHCTEMBI.

7. OcymecTBiATh KOHTPOIb 32 IICHXOIMOIMOHANBHBIM COCTOSHHEM OpraHh3Ma, CBOEBPEMEHHO
BBIBJISTH U YCTPAHATh MATOIOTMYECKIE BO3CHCTBHS OKPYKAIOIIEH Cpebl.

8. KonTponupoBats 1oao0p 1 3QpGeKTUBHOCTh Pa3INYHbIX JI€UCOHBIX (PaKTOPOB U MAHUITYJISIIIHH.

9. IlomOupath Haubojiee ONTHUMAIbHOE BpEMs I IPOM3BOACTBA MEIMIIMHCKMX MPOIEIAYyp H

MaHHIYJISIINA, C y4eTOM OHOPUTMOB BO3JICHCTBHUS JICKAPCTB U OCYIIECTBIISATh HATIISJHBIA KOHTPOIb 32
OTBETHOW peaKIlneil oprann3Ma Ha TO, WM MHOE JIeYeOHOE BO3JICHCTBHE.
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AUATHOCTHYECKHE BOSMOXHOCTH I'PB-rPA®HH B BBISIBAEHHH
IIATOAOTHH KOCTHO-MBIIIIEYHOHX H BPOHXO-AETOYHOH CHCTEM
OPTAHH3MA YEAOBEKA

Mamenos 10.3.
"H1UU Nudopmarmu u [Ipera", r. Mocksa magistr7@bk.ru

Jnst  OIEHKH TMATOJOTMU KOCTHO-MBIMIEYHOH M OpOHXO-JIETOYHOW CHCTEM B IPaKTHKE
COBPEMEHHOM MEIUIIMHBI IIMPOKO TPUMEHSETCA IeNbld KOMIUIEKC JAMAarHOCTHYECKUX CTaHJapTOB,
OCHOBHBIMU W3 KOTOPBIX SIBISIFOTCS: pPEHTreHorpadus, peHTreHKkoMmnbioTepHas Tomorpadus (KT),
MarHuTHO-pe30HaHcHas saepHast tomorpadus (MPAT) u np.

Bce onu, 6e3yciioBHO, OOBEKTHBHBI M BBICOKO MH(OPMATHBHBI, OJHAKO HH OJWH W3 HHUX HE
MOXeET Oe3BpEeIHO IS TTAlINEHTA BBISIBUTH OTKIIOHEHHUSI B COCTOSIHUU €T0 37I0POBBSI.

B cBoeil mpakTuyeckoil paboTe MBI ONMUpaeMcs Ha OIUH W3 MEPCIEKTHBHBIX (HAa HAIl B3TJISAN)
METOJIOB UCCIIEIOBAHUS YelIOBEKa — METO/I razopaspsiiHoi Buzyanuzanuu (['PB-rpadun), yHuKansHOCT
KOTOpPOT'0, BO3MO)XHOCTM HWHTErPAJIbHOTO JIWAarHOCTHMYECKOI'0 AaHAJIN3a IICUXOCOMAaTUYECKOIO CTaTyca
YernoBeKa, 0COOEHHO Ha dTare JOKITMHUYECKON THarHOCTHKH, BHICOKO OI[EHEHBI HAMH JIaBHO.

B xome wuccnenosanmii, npoBoauMbix Hamu ¢ 2002 roma, B T.4. U B 00JacTH OTPabOTKH
ONTHMAJLHBIX METOAOB (PHIIBTPAIMK MOTy4aeMbIX CHTHAINOB, [1] cpaBHHTENBHOH OlleHKe AaHHBIX [ PB-
rpaduu Cc JaHHBIMH, MOJIYYaeMBIMH C TIOMOIIBIO YIBTPa3BYKOBBIX METOMOB, [2] ObLT BBISBICH DAL
3aKOHOMEPHOCTE B pachpelereHHH M XapakTepe cBeueHHs Ha mnomydaembix [ PB-rpammax. Onu
OKa3aJuCh TOXJECTBEHHBIMH HW3MEHEHHMSIM B OpraHax M CHCTEeMax OpraHuM3Ma [MalleHTOB,
BepU(UIIUPOBAHHBIX HAa OCHOBE KIMHUYECKOW KapTHHBI, JaHHBIX HHCTPYMEHTAIBHBIX |
HEMHCTPYMEHTAIBHBIX METO/I0B AMATHOCTUKU. [2]

JanpHeiiliye ucciegoBaHUS B OTOM HANpaBiICHWHM MOKa3aldHM, YTO HM3MEHEHHA B KOCTHO-
MBIIIEYHON U OPOHXO-JIErOYHON CHCTeMax OpraHW3Ma 4elloBeKa, BhISABICHHBIC HAMU MPH 00CIIEeJ0BaHUH
Oomee 300 4YenmoBeK, COBMANAIOT C TAKOBBIMH MpPHU TNPUMEHEHWH PEHTTEHOJIOTHYECKUX METOJI0B
uccrnenoBanus. J[MarHOCTUYECKHI aHajdN3 OCHOBBIBAICA Ha YK€ ampoOMpPOBaHHOM HaMHU ‘‘ciernom’
MeToJe KOHTposd (maHHbIe, Tody4deHHble B Xxoae ['PB-auarHocTHku, cpaBHUBAIMCh C pe3yibTaTaMu
KIIMHAYECKOTO0 O0CIEIOBAaHUS Y)Ke TOCIIe 3aKII0UEHHs, CICIaHHOTO Ha OcHOBe aHaim3a [ PB-rpamwm).
Brusisiemas ¢ nmomoiisio 'PB-rpadun nmaromorus Haxoauia CBOe MPaKTUYECKOE MOATBEPIKICHUE B 75-
80% cmyuaeB. KpomMe Toro, B Xojie IpoOBOJUMOTO CPAaBHUTEIHHOTO aHAIN3a ATOIOTUYECKUX U3MEHEHUM
Ha ['PB-rpaMmax ObLIM OTMEUYEHBI 3aKOHOMEPHOCTH, KOTOPHIE MO3BOJIHIIHN MOBBICHTh YPOBEHb TOUHOCTH
JMaTHOCTUKH, B PE3YJIbTATE UEro:

- pacxoxaenre ¢ gaHHbIMH KT u MPT (mpu BbISBIEHHMM TNATOJOTHHM PAa3lUYHBIX OTAEIOB
MTO3BOHOYHHKA) HE MPEBBICHIIO OJJHOI'0 TTO3BOHOUHO-ABUTraTenbHOoro cermenTa (I11C);
- KOPPEJAIMS C IJAHHBIMH PEHTTeHOrpadMH JITKUX TOTHOCTHIO COOTBETCTBOBANIA HA JIOJIEBOM YPOBHE.

Takum o00pa3oM, mNpakThdeckass Oe3BPEAHOCTh, 0E30MaCHOCTh, OOBEKTUBHOCTh M TOYHOCTH
BBISIBJICHHST TIATOJIOTHH KOCTHO-MBIIIEUHOW M OpOHXO-JETOYHOH CHUCTEMBI, a TaKKe OIMEpPaTHBHOCTD
JTUATHOCTUYIECKOTO TIporecca (BpeMs, 3aTpadyrBaeMoe Ha 3KCIpecc-aHamu3 He mpeBbimaer 10—15 mun.),
MO3BOJIIIOT HaM YBEPEHHO TOBOPHUTH O HEOOXOJMMOCTH PAacCMOTpEHHs Bompoca npumeHeHust [PB-
rpaduu B Ka4eCTBE METOJa IKCIIPECC-TUATHOCTHKY Ha JOKIMHHYECKOM dTarne. OJHaKo s HIMPOKOTOo
BHEJIPEHUSI B TMPAaKTUKy COBPEMEHHOW MEAWIUHBEI HEO0OXOAMMO TMPOBENCHHUE JOMOTHHTEIBHBIX
HCCIEIOBAHNMN.

Jlureparypa:
1. MawmenoB 10.D., 3BepeB B.A. IlpumeHeHHe y3KONMOJOCHBIX CHEKTpaJbHBIX (WIBTPOB B mpakTuke [PB
ouoasekrporpaduu. // Matepuansr VIII Mexaynapomsoro Konrpecca mo 6uosnexrporpaduu. — CI16, 2004.
2. Mawmenos 10.3., 3Bepe B.A. I'PB-rpadust — kak Meron 3KCIepcC-AMArHOCTHKA W CKPUHUHT-KOHTPOJIS
MICUXOCOMAaTUYECKOM MATOJOIMH B IPAKTHKE COBPEMEHHOW MemuimHbl. // Marepuansl [X MexayHapomxHOTo
Konrpecca no 6uoanexrporpagpuu. — CII6, 2005.
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OIIEHKA BAHSIHUSI BHOPE3OHAHCHOM TEPAITHH HA OPTAHHU3M
YEAOBEKA METOAOM I'PB

*Tlerpunkan E.H., *IIasaosB B.C., *Kapramosa H.B., *IIlymckuii B..

€Tp P yM ’
**Koporkuna C.A.

*MOHUKH um. M.®. Bragumupckoro, r. Mocksa; ** HOA «KTW», r. Cankr-IleTepOypr.

«...Bpau nuimb momoraer opraHu3My CIIpaBUTHCS ¢ OONE3HBIO, €ro COOCTBEHHBIMU 3aIUTHBIMH
npueMamMu. Bce 3TO MOXHO OCYHIECTBHTH, UCXOIs M3 TpeOoBaHWs OpaTh OpraHW3M B IIEIOM H
OJHOBPEMEHHO YUHUTHIBATh BIMSHUE OKPYKAIOIIEH Cpelbl Ha OpraHu3M denoseka...» (borkun. C.IL.).

COBpeMeHHaH MCAHMIMHA TAaK)XKE JOJDKHA JICUUTh U JUATHOCTUPOBATH HE CIICACTBUE, 4 IPUUHNHHO-
CICACTBCHHBIC IICIIN, HC ITOAABJIAA OTACIBHBIC CUMIITOMBI, @ BOCCTaHaBJIMBass €CTCCTBCHHBIC MCXaHU3MBI
caMoperyJisiiui OpraHu3Ma.

Jyis BOCCTaHOBJICHHUS (PYHKIMK M HOpMaJM3allM¥ TOMEOCTa3a MpU XPOHHUYCCKUX 3a00JICBaHUSIX
CYIIECTBYIOT OOJIBIINE BO3MOKHOCTA OMOPE30HAHCHOI'O YHEPT OMH(OPMAIIOHHOTO JICUCHHMSI.

Cucrema i mnpoBeneHusi OuopesoHancHod Ttepammu (BPT) sBusiercs  yHUKanbHBIM
COBPEMCHHBIM TEXHUYCCKHUM IOOCTUKCHHUEM. TepaHI/ISI MMPOBOAUTCA C IOMOLIBIO 3JICKTPOMArHMUTHBIX
konebanuit B amanazone 4yactor oT 10 mo 500000 I'm, cBOMCTBEHHBIX CaMOMY MAIMEHTY, KOTOpPbIE
CHHMAIOTCSI C TIOBEPXHOCTH €r0 KOXH, CIEIHaIbHBIM 00pa3oM 00pabaThIBaIOTCS M CHOBA BO3BPAIAIOTCS
B OpraHu3M MalpeHTa. B mporecce Tepanmuy NAlMEHT M ammapaT oOpa3yroT 3aMKHYTBIH KOHTYD
alalITUBHOI'O pEryjiupoBaHu, HOSBOJ’ISIIOH.[I/I?I HUCII0JIB30BaTh 6OHBHOMy CBOH COGCTBCHHBIG BO3MOXXHOCTHU
JUISl BO3BPAIIICHHS B COCTOSIHAE (PH3UOIOTHIECKOT0 TOMEOCTa3a.

[IpakTrka MoOKa3bIBaeT, YTO MPUMEHEHHE OMOPE30HAHCHOM Tepanryi BO3MOXKHO ITOYTH MPH BCEX
HU3BECTHBIX 3360HeBaHI/I$IX, K TOMY K€ JaHHasd MCTOJWKa HC MMECT HpOTI/IBOHOKaSaHI/Iﬁ HHU I10 BO3pacry,
HHU I10 BUAY U CTaaAun 3a60ﬂeBaHI/I$I. BPT coueraercsa co MHOTMMH TpaauIMOHHBIMHU METOAaMU TEpalinuu,
XOTA 4ali€ BCCTO CYIIECTBEHHO YMCHBIIACT O6’beM U JJINTCIBHOCTD UX BO3):[€I7[CTBI/I$I.

st OLleHKH BIMSHHS OWOPE30OHAHCHBIX SHEProMH(POPMAIMOHHBIX BO3JCHCTBHI HA OpraHM3M
YeJIoBEKa MOYKHO MCIOIb30BaTh MeTo/ioM [ PB ¢ onpenenenneM AMHaMUKH IJIOMIA/IM CBEUEHUS AJIBLIEB PYK.

Henbro Hacrosmiedt paboThl OBLIO BBIACHEHHE BO3MOXKHOCTEH wucmoib3oBanus [PB  mis
OOBEKTUBHON 3KCIPECC-OLICHKH (DYHKIMOHAIBHOIO COCTOSHHUS OpraHM3Ma B OTBET Ha IPHUMEHEHHE
ouopesonancuoii tepanuu (BPT).

Peructpamms I'PB ocymecTBisiack ¢ TOMOIIBbIO TporpaMmMHoro komiiekca «I'PB - kamepa» B 2-
X BapuaHTax: «0e3 ¢uiabTpa» (1 pexum) u «c GuibTpom» (2 pexum). st aHamusa ObUIM BHIOPaHBI
MOKa3aTelln WHTErpaIbHOW TUIOMANM CBEUCHHS OHOdNeKTporpamMM (Siy), a TaKke IUIomans |
CUMMETPHYHOCTh cBeueHus aypsl B mnporpamme «GDV Energy Field», koropoe xapakTepusyer
SHEProNOTEHINAl OpraHu3Ma.

Pe3yabTaThl HcClieoBaHMsI MMOKa3aJM, JTOCTOBepHbIe pasnmuuus [PB-rpamm y GonbHBIX 10 H
nocie nposeneHust ceanca bPT. Haubonee wHpOpMATHBHBIMU SIBISUTHCH IMOKA3aTEld HHTETPaIbHOM
TUTOIA/IA CBEUCHHS, O0Iasi M HOpMallbHAs IJIOMIAb, CPEAHSIST APKOCTh, (HPAKTaIBHOCTh, KOI(PHHUIUEHT
CUMMETPHH.

Haubonee paloHaIbHBIM PEKIMOM
peructpauuu I'PB-rpamm ciegyer cuuTaTh pexuM
«0e3 QuIbTpa», T.K. PKUM «C QUIBTPOM» COXPaHSICT
B I1ICJIOM HaIpaBJcHUE U3MEHEHUI, HO MPH 3TOM OHHU
MCHEC BbIPAXXCHBI 1 4aCTO HEAOCTOBECPHLI.

AnHanu3 pe3yiabTaToB 0a30BbIX JHaHHBIX [PB-
rpaMMm IoKa3all, 4To rnocie nposenenus bPT B pexume
«0e3 GuipTpay OTMEUAIN YBEIHYEHWE HHTErpalibHOM
TUTOIIA/IA CBEYEHHsI OMOAJIEKTPOrpaMM B CpeTHEM Ha
26% cneBa u Ha 19% crpaga.

[Tnomane cBedeHUs aypbl MOCIE MPOBEACHUS
BPT pmoctoBepHo Bo3pactaia Ha 15% (Puc. 1), j
yBenuuuBaiachk cummerpus Ha 10 %. M

B pexume «c ¢GMIBTpOoM» aOCONIOTHBIC
U3MEHEHHMs BCEX MOKa3aTeseil ObUIh c1abo BepakeHsl,  PHC. 1. Aypa. 3meHeHune cBedenus B 1 pexume
XOTS OTMEYEHHBIE TEHICHIUH COXPAHSIIUCH. CbeMKH J10 1 nocie BPT.
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B xonme wuccrnenoBaHuA ONpEAENsIOCh JOCTOBEPHOE YMEHbBIIEHHE TIIOKa3aTedsl JHTPOIUU
M30JIMHUM B pexkuMme «0e3 ¢uibrtpay (Puc.2).
[loBplllleHHEe  SHTPONUHM  OTpaXkaeT  pa3BUTHE R e T
3a0oneBaHus, a e¢ yMEHBIIEHHE TOBOPUT O =
MOI0KUTEIEHOM BO3JIENCTBUH J1Ieue0HOMI T
MIPOLIEAYPHI.

Takum 00pa3oM, pe3yabTaThl HCCIICAOBAHUNA
meroziom I'PB orpaxkaror monoxurenbHoe aeicTeue | | _ 1 —T—
BPT Ha  mncuxodyHKIMOHAIBHOE  COCTOSHHE
OonmpHBIX. M3MeHeHNe dHEPreTHUECcKOro COCTOSHHS
OONBHBIX MOTBEPKIaeTCs YBEIUYEHHEM
koddduimenta cCUMMETpUHM, UYTO  Ompenenser - = -
TEHJICHIIMM K BOCCTAHOBJICHUIO (hU3HOJIOTHYECKOTO
roMeocrasa opraHu3Ma.

ITonydeHHble pe3ynabTaThl CBUIAETEIBCTBYIOT,  Puc. 2. DHTpONUSA U30OIUHHU BO 2 PEKUME CHEMKH
yt0 MeToq I'PB MokeT ObITh ycIenHo ucnoiab3oBad B (p<0,05).
Ka4yeCcTBE TECT-METo/la 0ObEKTUBHOMN OIIEHKU BIIUSHHS
Ha opraHu3M ¥ 3(Q(EeKTHBHOCTH BO3ACHUCTBHS KaKk MeToJla OMOpPE30HAHCHOH Tepanuu, Tak H IJI000ro
JPYroro Bo3eicTBUs (MEAUKAMEHTHI, aJuIepreHbl U JIp. )

B b s

HCIIOAB30BAHHE METO/A I'PB B AABTEPHATHBHOHW MEIHUIIUHE

IImrupumosa T.H., YepBakosa I.C., PerzkoBa E.T'.
Menurunackas kommnanus «nbh» 000 MK-ELF@ mail.ru

Meron  razopazpsaHoi  Bmsyanmmsaupu  (IPB)  — 310 HOBBIE STam B pa3BUTHH
SHEProMH(OPMAIIMOHHBIX TEXHOIOTHH, KOTOPBIA MO3BONSET OBICTPO, IMIPOCTO U C BBICOKOH JOCTOBEPHOCTHIO
PETUCTPUPOBATh OMOIHEPreTUUECKOE TOJIE YEeNIOBEKa W €ro peakld Ha Pa3HooOpas3Hbie BO3jekcTBUs. B
ocHOBe Merona Jexur 3ddexr Kupmuan. Dddekr cBedeHHs pazinvHbBIX OOBEKTOB, B TOM YHCIE H
OMOJIOTMYECKHX, B DJIEGKTPOMATHHUTHBIX TIOJSAX BHICOKOH HANPsDKEHHOCTH W3BECTEH Ooliee JABYX CTOJNETHH,
OJIHAKO TOJBKO ¢ co3manueM mpodeccopom Koporkopeim K.I. T'PB — kamepbl 3TOT MeTon Hamiesn
MpUMEHEHHEe B MEIUIMHCKOW TNpakThke. HecMoTps Ha oOd4eBHIHBIE JOCTOMHCTBA METONA: MPOCTOTA,
0e301acHOCTh, HEMHBAa3UBHOCTh, KOMIUIEKCHOCTh M BBICOKAs MH(OPMATHBHOCTh B HACTOSINEE BPEMs IS
MO YJIAIMOHHBIX UCCIIEIOBAHUN METO/I Ta30pa3psTHON BU3yaIn3alliy MMPAKTUYECKN HE HCIOIB3YETCH.

B KIMHWKE COBpEMEHHBIX TEXHONOTHH «Onbd» r. Bmagumupa ObUM clenaHbl MOMBITKA
npuMeHenuss ['PB Ha nonyssiiMOHHOM YpOBHE Il M3Y4EHMs BIMSHUS W MHTETPATUBHOW OLICHKHU
BO3/ICHCTBHsT Ha OWOPHEPreTHYecKoe TOoJe 4YeNOBEKa NpPU HCHONB30BAaHMM TAaKOrO METona
aNTbTEPHATUBHOM MEIUIIMHBI, KaK XUIUHT. HecMOTpst Ha HEOJHO3HAYHOCTh MHEHHUM U JUCKYCCHOHHOCTh
BOIpOCA O MeXaHu3Max JIeHWCTBUS W 3(PQEKTUBHOCTH METOJOB JICUCHHUsS, HCIOIB3YEMbIX
OWIHIIMHCKUMU XHJIEPaMH, B JUTEPATYPHBIX UCTOUYHHKAX €CTh HEMHOTOYHMCIICHHBIE CBEICHUS O TOM,
YTO JAaHHBIA BHJ TEpalMK TMO3BOJISIET KOPPEKTUPOBATH NMPUPOIHBIE OMOMATHUTHBIC IOJS,, OKa3bIBas
o3nopasnuBatonmii 3¢ dexr (Heanmonuranckuit C.M., Matseer C..A., 2004).

C mnomompo Mmeroma ['PB HamMu Obul TpOBEACH aHaANMM3 BO3JMCHCTBHS JAaHHOTO BHJA
HENUTENbCTBA Y OOJBHBIX ¢ 3a00JIEBAHUSIMH CEPJIEUHO-COCYMCTON CHCTEMBI, TICYSHH, TTOUCK, ITOIOBBIX
OpTaHOB, TO3BOHOYHHKA, OHKOIIATOJIOTHEH.

UccnenoBanus 6pun HavyaThl B 2004 romy. C momonipio ['PB-kameps! Hamu Ob110 00ciieioBaHO
422 wyenoBeka, OOpPATHBIIMXCS 3a IOMOIIBI0 K (QWUIMIMHCKUM xuiepaM. CpenHuii Bo3pact
uccnenyempix - 49 mer. Y 111 mnmammenta (36 MyX4MH W 75 OKEHIIMH) H3MEHEHUA
9HepProvH(OPMAIMOHHBIX TTOJICH OBUIH OTCIICKEHBI U U3yUYEHBI B IMHAMUKE JI0 M Cpa3y MOCJIe XUIIHHTA C
nHTepBaioM 20-30 MUHYT MEXTy CheMKaMH.

AHanmm3 U3MEHEHHs YHEProMH()OPMAIIHOHHOTO TMOJIsi OOJIBHBIX B MPOLIECCE XUITMHTA TIPOBOTUIICS
MO CIEMYIONMM TIOKa3aTelsM (cpelHue 3HAYeHHs): WHICKC 370pOBbs ((PHU3MUecKoe TOIe); aKTHBAIHS
Yakp (U3NYECKOro IMOJIs; aKTHBALUS YaKp MEHTAIBHOIO TIOJIS; TUIONIAlb CBEUCHUSI (PH3MUECKOTO TOJIS;
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mIomaab CBCYCHHUA MCHTAJIBHOI'O IT10JIA. 3HadyeHUs TUX IT0Ka3aTelIei IIPpUBCACHEI B Ta6HI/IHe 1.

Tabnuna 1. lnHaMuka U3MEHEHUS MoKa3aTenel YHepronH(POPMAaIMOHHOTO OIS TIAIIMEHTOB B
nporecce xuiauHra (n=111)

Ne o 3HaueHue 3HaueHue
mopst [Tokazatemnu ToKa3aTess 10 MoKa3aTess
TIKY XUJIMHTa MOCJIC XMJIUHTA
1 HUHJIEKC 3/I0POBBS 0,797 0,887
2 aKTHBALUS YaKp (pU3NIECKOro MmoJst 0,15 0,18
3 AKTUBAIVSI YaKp MEHTAJIBLHOTO TOJIS -0,27 -0,18
4 TUIOLIA]b CBEUSHHS] (PM3HIECKOTO TTOJIS; 27532 27748
5 IUIONIAIb CBEYEHUSI MEHTAILHOT'O MOJISI 19691 20924

B pesynbraTe nccinenoBaHuii ObIJIO YCTAHOBIIEHO, YTO B TPYIIIE UCCIEAYEMbIX HHIEKC 37I0pPOBBS
yBenuunics Ha 11%, aktuBanus yakp ¢uzmueckoro mons Bozpocna Ha 20,0%, yakp MEHTaIbHOTO TOJIS
— Ha 66,7%; sHepronoreHIan GU3nIeCKoro mojs yseaunuuics Ha 0,8%, MeHTanbHOro mojis - Ha 6,3%.
Wunekc 310poBks: OBBICHIICS Y 72,9% 00ciaenyeMbIX, cTall Huke — y 27,1% nanueHToB.

JII/IHaMI/IKa HaGHIOZIeHI/ISI ImoKa3saJjia TPpEUMYIICCTBEHHO ITOJTOXKUTECIIbHBIC TCHACHIIUN N3MCHCHU A
nokasaresneil y OONbIINHCTBA UCCIICAYEMbIX:

YBENUYMIACh ~ YMCEHBIINIACH 0e3 nepemMeH

AxTHBanus 4akp GpU3NIecKoro mois 55,9% 43,2% 0,9%.
AKTHBAIUA YaKp MEHTAIBLHOTO TOJIS 64,0% 34,2%; 1,8%.
[Tnomans cBedeHus GU3NIECKOro MO 53,1% 43,3%; 3,6%.
IInomank cBeUYeHUs MEHTAILHOIO MOJIS 64,9% 32,4% 2,7%.
Ha ocHOBaHMYM TOTy4EHHBIX JIaHHBIX, MOKHO C/ICNIATh CISTYIOIINE BBIBOJIBI:
1) B TEYEHHE KOPOTKOro mpoMmexyTrka Bpemenn (20-30 wMuH.) mocie BMelIaTeabCTBa
GWITHITMHCKUX XUJIEPOB U3MEHHIITUCH BCE MOKA3aTeNn OMOIHEPTeTHUECKUX MOJIeH MalueHToB;
2) MO)KHO MPEANOJIO0KUTh, YTO B IPOLECCE XWIMHIA BO3JEHCTBHE OCYILECTBISETCS B IEPBYIO

o4yepesb Ha TOHKOM, JYXOBHOM ypOBHE, NOBBIIIAs CO3HAHME 4YEIOBEKa, U3MEHAA ero TOHKHE Tela - O
4EéM CBUJETEIHCTBYET MOBBIIIEHIE aKTUBAIMY YaKp MEHTAIBHOTO TIOJIS MAallUeHTa;

3) B pe3yibTaTe JaHHOTO BHAA HEMUTENBCTBA MOBBIIIACTCS YHEPTONOTEHIHaN (TII0Ialb CBEYEHH
nmoJiel) Kak MEHTaJIbHOTO, TaK M (PU3UUECKOro Mojeld OOJIBHOr0, BEPOSTHO, 32 CUET JTOMOTHHUTEIHLHOTO
MOCTYTUICHHsI DHEPTMM B MEHTaIbHOE W (HU3MYECKOE I[I0JIe TMalMeHTa OT Xuiepa Hu depes
AKTUBHUPOBAHHBIEC YaKPHI;

4) 32 KOPOTKHH NMPOMEKYTOK BpeMeHu (20-30-MuH.) moBbimaercss (YHKIHS OPraHOB M CHCTEM
OOJBHOT0, HX HAIPSKEHHOCTH, YTO CBHJICTEIBCTBYET O 3HAYMTEIILHOM SHEPIeTUYECKOM BO3JICHCTBUH HE
TOJILKO Ha TOHKHE TIONS, HO ¥ HENOCPEACTBEHHO Ha (DU3MYECKUE OpraHbl U CUCTEMBI. JTO, BO3MOXHO,
COOTBETCTBYET paHHEMY IEPHUONY "TOCIEACHCTBUS", ITOCKOIBKY C TeUeHHEM BpeMeHH (rmoBTopHOe ['PB-
o0creioBaHue TPOBOAMIOCH HECKOIBKUM TalMeHTaM 4Yepe3 6 MeCsIeB IOocie XWIMHTA) HHIEKC
3/I0POBBSI U3MEHSIETCS B CTOPOHY HOPMAaITU3aIlMH1, YTO CBHJICTEIILCTBOBAJIO O PEMHICCHH 3a00JIeBaHusI.

[TapamtensHo ¢ I'PB-puarHocThkod HamMu NOPOBOAMIIOCH AHKETHPOBAHHWE NALMEHTOB O
COCTOSIHUM WX 3J0POBBSl M Ka4ecTBa >KM3HU TOCJIE CEaHCOB XWIWHTA. Becero oopadorano 224 aHKeTHI,
Cpeny HUX: MY>K4IUH — 53, :xKeHImuH — 17 149enoBexk.

VYiydieHue B mpoiiecce jeueHus orMmedanu y cebs 84,1 % OonbHbIX, yxynmenue — 0,6 %
(onko3abomeBanus 3-4 craaus), OTCYTCTBHE U3MEHEHUH peructpuposanu 15,3 % OonbHBIX. Pe3ynbraTs
aHkeTupoBaHus B 24,1 % ciy4aeB MOATBEPXKACHBI MEAMIIMHCKMMHU OOCICHOBAHUSAMHU B JICYEOHBIX
YUPEXICHUSIX, YTO KOPPECTIOHIUpYeT ¢ nanHbiMu [ PB-o6cnenoBanusi.

Takum 00pa3oMm, TMpOBEACHHOE HAMH HCCIICOBAaHHE IIOKa3bIBaeT IeIecO00pa3HOCTb
ncnoiab3oBaHus Meroga I'PB s olleHkr M3MeHEHHH OMOHEPreTHYECKOro Mojs Ye/IOBEKa B MPOIECcCe
AIBTEPHATUBHOTO METOJa JICUCHUS! (XWJIMHIA) C IEIbI0 MOHATHS ¥ HAYYHOTO OOBSICHEHHS JIaHHOTO
(eHOMEHa, IOCTOBEPHON 00BEKTUBHOMN OICHKH KayeCTBa allbTEPHATHBHOTO METO/IA JICUCHHUSI.

Jluteparypa:
1. Kopotkos K.I'. Ocaosl I'PB 6uoanexrporpaduu.— CII16.: CII6 TUTMO (TV), 2001. — 360c.
2. Heanonuranckuit C.M., MatBeeB C..A. CakpanbHas memurmna: — CI10.: Mucturyr metadusuku, 2004, —
408 c., umn.

3. Ot 3¢ dexra Kupmuan k 6uoasnekrporpaduu / [Tox. Pen. K.I'. Kopotkora CII6. 1998. 340 c.
4. Koporkos K.K., JIanre E.K. Ucnonb3oBanue npudopa "GDV-camera" ajst oeHKH BIUSHUS ONOKOPPEKTOPOB
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Ha moneh. // Hayuno-mpaktuueckas koHdepeHius "CUCTEMHBIA MOAXOJ K BONPOCaM aHAIW3a U YIIPABIICHHS
ouonornueckuMu oosekTamu" — Mockga, anpens. 2000. C16-17.

OCOBEHHOCTH BHOSAEKTPOTPA®HYECKOM AUATHOCTHKH KAK
OTPAXXEHHE COAEPXAHHSA CHHAPOMOB BOCTOYHOH MEAHIITHHBI

CenpkuH B.B.
vvsS3l@yandex.ru; 8-916-525-98-15

Bompoc uHTepnperanuy moiydaeMbix TpU OOCIEIOBAaHHM YeJOBEKa OHO3JIEKTPOrpadUuecKux
M300paXKeHUH SIBIIIETCS HAa CErOMHSIIHUI JICHb OJHHM W3 CaMbIX akTyalbHBIX. [Ipomomkaercs Habop
maccuBa ['PB-maHHBIX C MONBITKOM HMX OUEHKM C TOYKM 3peHus HaxoxiaeHus ['PB-ananoruii c
OIpe/IeTICHHOW HOMEHKIIATYPHOH OOJNE3HBIO MITH MATONIOTMYECKHM COCTOSIHAEM. TO ecTh akaJleMHUYecKue
Bpauu, BHepBble NpuMeHsomue I'PB — TexHONOruwo, UCnonb3ys KIACCHYECKHE MEAULMHCKHE 3HAHMUS,
MBITAIOTCS YBSA3aTh HO30JIOTHYECKHE TUArHO3bI C TMHAMUYECKUMH OnodsieKTporpadgudeckumMu hopmMamu.
JIubo wmryr I'PB-cooTBeTcTBHSI COBOKYITHOCTH BHEHIHHMX IPHU3HAKOB COCTABIIIIONIMX KIMHHUYECKYIO
KapTHHY, XapaKTEPU3YIOLIyI0 OCHOBHOW HAaTOJOIMYECKUI IIPOLIECC, BBIPAXKEHHBIM B TEPMHHAX
MPEAYCMOTPEHHBIX JICHCTBYIOIMMH B OPTOIOKCAIILHON MEIUIIMHE KIacCu(DUKAIMSIMU OOJIE3HEH.

Ha coBpemenHom »ostane pa3BuTuss [PB-nuarHocTMKM ACHCTBUTENBHO IPENCTABISAETCA
MEPCIIEKTUBHBIM TOUCK OMOANIEKTpOrpad)MuecKiX aHaJOrOB CHHJIPOMHOTO aHajH3a, UCIOJE3YeMOro B
BOCTOYHOM MEAMIIMHE I TOCTAaHOBKM JIMATHOCTMYECKOTO 3aKiiodeHHud. OJHaKO H3BECTHO, 4YTO
COBPEMEHHBIC TIOHSTHS «CHHAPOMa» H «OOJE3HM» HE COOTBETCTBYIOT M HE PaBHO3HAYHBI aHAJIOTMYHBIM
MOHATUSAM B BOCTOUYHON MEAMIIMHE C TOYKU 3PEHUS CYTH ONPEAEIIEMbIX 3TUMH TEPMUHAMU COCTOSHUM
OpraHu3ma u ero GyHKIIMOHAIBHBIX MTPOSBICHHIA.

[loHsATHE «CUHIPOM» B JPEBHEBOCTOYHOM MEIULIMHE COBEPIIEHHO OTIMYAETCS OT COBPEMEHHOIO
TIOHATHSL «CHHIIPOM», KOTOPBI O3HAYaeT COBOKYITHOCTh KIMHHUYECKHUX CHMIITOMOB, OOBEMHEHHBIX IO
MpPU3HAKY THUIMWYHOCTH TIPOSBICHUNA W CHENU(UUYECKUX HApYIIEHHH COOTBETCTBYIOMIMX KOHKPETHOMN
HOMEHKIIATypHOU Oomne3Hu. J[peBHEBOCTOUHBI TEPMHH «OONE3HEHHOE COCTOSHHE» OpraHW3Ma TaKKe He
paBHO3HAYEH COBPEMEHHOMY IIOHSTHIO «OOJNE3HBb» KaK COCTOSHHIO, OYEPYEHHOMY B MEXKIYHApPOIHOU
Kinaccu(pUKaIy O0oJie3Hel, B KOTOPOH, KaK M3BECTHO, IPeodiaiacT MOP(hOIOrHUSCKHH, aHATOMIYCSCKUH TIOIXOJI.

Paznuume 3akmrodaercs B TOM, YTO JPEBHEBOCTOYHBIM JUArHOCTUYECKUI «CHHIPOMY,
«0OJNE3HEHHOE COCTOSIHUE» MMOMHMO KIMHUYECKUX CHMIITOMOB BKJIIOYQJIM KOMIUIEKC MPEIACTABICHUHN O
npUYrHE 3a001eBaHus, JTOKAIM3AIlUK Tpollecca, MaTOreHHOM Hadvalle, 3alIMTHBIX CHJIaX M 4TO HauOoliee
3HaYMMO O COOTHOIICHHW MEXIY CHIJIOW MaTOreHHOro (hakropa M 3alIMTHBIMH CHUJIaMH KOHKDPETHOTO
OpraHu3Ma; B TaKHe MOHSATHS BXOIWIN U OIICHKA OOIIET0 COCTOSHUS YellOBEKa.

VIMEHHO 3TH NPUHLHUIIHAIBHBIE OTJIMYHS ONPEACIIIN APEBHEBOCTOUHBINA CHHIPOM KaK KIIIOU K
00OCHOBaHUWIO JajbHEHINeH, TmpuueM HauOoliee WHAMBUAYaTHM3UpPOBAHHON Tepamud, KoTopas
0a3upoBaach Ha CHMIITOMaX TeUCHUSI OOJIE3HEHHOT'O0 COCTOSHHUSI, TPUCYIINX TOJIBKO JaHHOMY YEIOBEKY.

JlnarHoctudeckass M TEpaleBTHUYECKAass CUCTEMa BOCTOYHOM MEAMIMHBI, IIOCTPOCHHAs Ha
NPUHLUIAX «UHB» U «IH», CUHIAPOMAX «IYCTOTBI» M <IIOJIHOTBD, «Kapa» M «X0Ioja», IO CYTH,
YUUTBIBAIA HAJMYUE Takoro (QyHIaMEHTAILHOTO MOHATHS KaK (YHKIHMOHAIBHBIC PE3EpPBBl OpraHU3Ma.
JlaHHOE TIOHSITHE SIBIISIETCS OCHOBOIOJIATAIONIMM B OTIENBHBIX O0JACTSX COBPEMEHHOW MEIUITUHCKOM
HAayKd W IpPaKTUKH, TaKMX KAaK BOCCTAHOBMUTEIbHAS MEIUIMHA, AHECTE3UOJOTHs U PEaHUMATOJIOTHs,
CIOPTUBHAS MEIULMHA, BOCHHAS] MEIULIMHA.

Bo3MokHOCTH OllEHKH (YHKIIMOHAIBHBIX PE3EPBOB OpraHU3Ma B OMORIIEKTporpaduu, KaKk HH B
KaKOM JpYIOM JMarHOCTUYECKOM IIOAXOAE COCIUMHEHHBbIE C NPUHLUIAMU BOCTOYHOM MEIHUIIVHBI
no3BOJBSIIOT B I'PB-auarHoctuke MakCMMalbHO aJI€KBATHO IIOCTPOUTH JUArHOCTUYECKOE 3aKIIIOUEHUE
MIPH YCJIOBHH, YTO Bpad npuMeHstomuii [ 'PB-ananm3 3HakoM ¢ BOCTOYHON MEIUIIMHON, 0COOCHHOCTSIMH
TPaJULUOHHOMN OLIEHKU COCTOSIHUSI OPTaHU3Ma YEJIOBEKA.

IToaromy npu ucnomns3zoBanuu ['PB-nogxona A mOCTaHOBKM CHHAPOMOJIOIMUYECKOTO «UarHo3a
WM TAarHOCTHYECKOT'0 3aKITIOUCHUS, BUIIMMO, OoJiee aJIeKBaTHBIM Oy/ieT IOHWMaHue 1 uHTepnperaims [ PB-
CUHJIPOMOB KaK CUHJIPOMOB, TPAKTyEMBIX B paMKaX BOCTOYHON MEIULVHBI, 1€ YYUTHIBAECTCS, IIPEXKAE BCETO,
PEAKTUBHOCTh OPraHU3Ma, €r0 BO3MOKHOCTH W MHIMBHIyaTbHBIE OCOOSHHOCTH.

Hanprmep, TeHIEHIMIO K YCWICHHIO aCUMMETPHUU B IIPOLIECCE MOHUTOPUHIA OpPraHU3Ma YEIOBEKa,
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MPENICTABTISIONIYI0  COOOH  TMHAMUYECKA Pa3BHBAIONIMICSA TPOLECC CHIDKCHHS — (YHKIHOHAIBHBIX
BO3MOYKHOCTEl OpraHu3Ma cieyeT pacCMaTpHBaTh Kak TEHIEHLIMIO B BOSHUKHOBEHUH CHHIPOMA «ITYCTOTBI»,
0e3yCIIOBHO, TIPH COOTBETCTBYIOIIMX aHAMHECTUYECKUX JIAHHBIX U JKaJI00aX MaIHeHTa.

Cocymucrasi peakiysi B CHHAPOME «3aCTOsi KpOBWY, OyJIeT UMETh XapaKTepHOE MPOIODKEHUE B
TUIOIAHOW M (PpakTalbHOH JMHAMHUKE IPOCTPAHCTBEHHO-aMILUIMTYIHBIX OHOAJIEKTpOorpadgpuuecknx
nmokasareneil, U Kak cieicTBue B MU QepeHInanbHON JAMAarHOCTUKE IaTOTeHe3a MaTOJIOTHYECKOTrO
rpolrecca, ONpeAeICHUN ITOKa3aHUI K METOLy BO3AEHCTBUS, IIPOrHO30M JJIUTENBHOCTU TEPAIUH.

Oo6napysxenne ['PB — ananora cuHIpomMa «IIycTOTBI» TO3BOJUT HAYMHAIOMIEMY MPAKTHKYIOIIEMY
JIOKTOPY COOJIFOCTH OCHOBOIIOJNIATAIONIMK MPHUHIMII B MEAUIIUHE «NON Cerey» MpH MPHHATHH PEIICHUH O
HA3HAYEHHH /103 JIeueOHOr0 BO3/ICHCTBHS U BBIOOpA METO/A JICUCHUSI.

VYuuTpiBaHHE W MpaKTUYecKas peanu3amnus BBIIIEyKa3aHHBIX ocobeHHocted [PB-anammsa
MOMOXET BpadaM, 3HAKOMBIM C TPaJUIMOHHBIMH METOJAMH JUATHOCTHKH OoJiee SCHO YBHJICThH
BO3MOXKHOCTH TNpuMeHeHusd ['PB-texHonornu B mpakTudeckol meaunuue. Jlokropam akageMHU4ecKon
MEIUIMHBI CO3J]aCT YCIIOBHS JUTS K3MEHEHHS CBOETO OTHOIICHUS K YeJI0BEKY OONLHOMY M CTaHOBIICHHIO
B3MIsIIa HA OOJE3Hb Kak Ha Peakiuio, MPEKJe BCEro CaMOro OpraHW3Ma B W3MEHSIONIMXCS YCIOBHUSX
KU3HEEATENBHOCTH.

OIIBIT UCIIOAB3OBAHHS I'PB-BHOSAEKTPOI'PA®HH [AA OIIEHKH
AOAIITAIIHH YEAOBEKA K KAHMATOI'EOTPAPHYECKHM $AKTOPAM

Yecnoxona B.H., Bapenmosa I.A., l'osryouna O.A.

ApXaHrenbCKui rocy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET. taiss@atnet.ru

B ycnorusx Eppomeiickoro CeBepa anmanrtaius K OOydYeHHMIO B By3e IpoTekaer Ha (oHe
aJanTalnui K KIMMaToreorpauyeckuM YCIoBHUsAM peruoHa. Kpome Toro, HampspKeHHas YMCTBEHHAS
JIeATElIbHOCTh CTYJICHTOB, CBSI3aHHAs ¢ OOMIIMEM WH(pOpPMalWH, NeHUIIUTOM BpEMEHH IS €€ YCBOCHUS,
HAKJIaJpIBACT CBOW OTMEYATOK HA (YHKIMOHAILHOE COCTOSHHE (DU3UOIOTMYECKUX CHUCTEM OpTraHu3Ma
[2]. TlpucnocoOneHve Wiy afanTaliys K HOBBIM YCJIOBUSM JIOCTUTAETCSA «IEHOH amanTanum» [1] wim
«IEHOW 3aTparT» (YHKIMOHAJIBHBIX pe3epBOB opraHu3ma [4]. Takas mesTenbHOCTh TpeOyeT 3arpar
SHEPTUM M MH(OPMAIIMH, U, €CIIM BO3HUKAET MEPEeHANPSDKEHUE PErYIITOPHBIX MEXaHU3MOB, TO 3TO BEIET
K HApYIIEHUIO CIIOXKHBIIET0Cs TOMEOCTasa.

Takum 00pa3oM, «IIpOM» CHCTEMBI «3JJOPOBLE» SIBISCTCS CTENEHb CTAOMIBHOCTH IOMEocTasa
KaK B COCTOSHHUU IIOKOS, TaK M B Pa3IWYHBIX 3KCTPeMajbHBIX cuTyanusx [S]. ['omeoctatnueckue
CBOMCTBa IEJIOCTHOTO OpPTraHU3Ma SIBJISIFOTCS PE3YJIbTATOM OJHOBPEMEHHOTO JEWCTBHSI MHOTOUHCIEHHBIX
U CIOKHOOPIaHM30BAHHBIX PErYJSITOPHBIX MEXaHHM3MOB, CpPEId KOTOPBIX OJHO M3 BaXKHEHIIMX
HEHTPAbHBIX MECT 3aHMMAaeT BEreTaTWBHAS PEryJsalus, OOCCIeUMBAIOmas IOCTOSHCTBO YPOBHEH
BEIIECTB M DHEPTUU B opraHm3me. YeloBek, Kak OHONOrHYEecKas CUCTEMa, SIBJISICTCS B 3HAYUTEIBHOM
CTeINeHu peryiasTopHoii. [1o kpaitHel Mmepe, Ooblast 4acTh €ro QYHKIMOHAIBHBIX CHCTEM, HAXOASIIUXCS
O] KOHTPOJIEM BEreTaTHBHOW HEPBHOW CHCTEMBI H OOECIICUMBAIOIINX KU3HEACATENFHOCTh OpPraHn3Ma,
paboraer B HEMPOU3BOJIHLHOM PEKUME, TO €CTh aBTOMATHYECKU. DTO 03HAYAET, YTO MO3HAHUE MPHUPOJIBI
YelnoBeKa, MEXaHU3MOB PabOTHI €ro OTACIBHBIX CHCTEM W BCEro OpraHM3Ma B IIEJIOM BO3MOXKHO TOJBKO
HAa OCHOBE PETYJIATOPHBIX, & TOYHEE — OMOPEryIATOPHBIX MPHUHIUIIAX C HX CHCTEMHOW METOomonoruei[3].
3amava COCTOUT B TOM, YTOOBI MEPBOHAYAILHO MOHATH (U3NOJOTHYECKUE MEXaHU3MbI OHOpPEryIsIH
(YHKITMOHAIBHBIX CHUCTEM, ONPENCIUTh WX MHTErPaJIbHBIC MapaMeTphl, IO KOTOPHIM MOXKHO IPOBOAUTH
OIGHKM WX COCTOSHHIA, a 3aTeM Ha OCHOBE JTHX HHTErpalibHBIX IapaMeTpoB pa3padoTaTh HuX
MH(OPMATHUBHBIC IPU3HAKH, IMO3BOJIAIONIME KOHKPETH3UPOBATh OILICHKY COCTOSHHS TOW MJIM HHOH
cucteMbl. [1o xapakTepy U3MEHEHUS STUX MPU3HAKOB MPEICTABIIICTCS BO3MOKHBIM BHIHOCHTH CY)KICHHE
0 TIOBE/ICHUH (PH3UOJIOTHYECKOI CHCTEMBI.

W3noxkeHHOE SIBUJIOCH OCHOBAaHUEM JUIsl TOMCKa S(PQEKTUBHONH METOJUKU OIEHKA MPOTEKAHHS
aJIaNTallMOHHBIX TIPOIIeCCOB B opraHm3Me. HamOomee WHGOpPMATHBHBIM W YIOOHBIM B IPAKTHYECKOM
WCIIONB30BAHNK, a TaK K€ OTBEYAIONIMM HalmmM TpeboBaHMsM siBrics Merof, ['PB-Omoamekrporpadum,
paspaborannbii npodeccopoM K.I.KOpoTKOBBIM. DTOT METOI OTpakaeT HOBBIC MPUHIIUIIBI HCCIICTOBAHUS
JKUBBIX CUCTEM, U, B YACTHOCTH, YEJIOBEKA, KaK OTKPHITYIO JMHAMUYECKYIO HEYCTOMUMBYIO CHCTEMY [6].

Hear u 3agaunm uccaenoBanus. [IpocnenuTh W3MeHEHHWE OHOIHEPTrETHYECKOTO CTaryca
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OpraHu3Ma CTyJeHTa B 3aBUCUMOCTH OT CE30HOB T0j1a (3UMa-BeCHa) U JIaTh OIEHKY OMOIHEPTeTHYECKOTO
roMeocTasza opraHu3Ma CTY/ICHTOB.

Opranuszanus ¥ MeTOAbl ucciaeaoBanus. B uccnenoannu npuHsum ydactue 100 roHOMmIEH -
CTY/ICHTOB TEXHHUYECKOro By3a B Bo3pacte 18-20 mer. Perucrpamnuio razopaspsgHOro H300paskeHHS
OCYIIECTBIISLITN TIpU roMoIu npudopa «['PB-kamepay, pazpaboraHHOrO 1MoJ] pYKOBOJCTBOM Tpodeccopa
K.I'.Koporkopa. Wcnonk3oBanu 1Ba pexuma cheMKH — ¢ puiabTpoM u 0e3 ¢unbrpa. KommbrorepHas
00paboTKa MOydEHHBIX H300PaXKSHHUI OCYILECTRIUIACH C MOMOIIIBIO mporpaMMbl «GDV Diagramy.

Pe3yabTaThl HCCIeT0BAHUS U UX 00CYK/AeHHE

AHanmu3 TIONyYEHHBIX JIAHHBIX TMOKa3bIBaeT, 4TO mokazatenu [ PB-rpadum y roHomei
W3MEHSIOTCSL B TIpe/ieiax HOPMaJbHBIX 3HAYEHWH IpU CMEHE Ce30HOB rona. JIns 3WMHEro ce3oHa
(eBpanb) xapakTepHBI 0OoJiee HHU3KHE IIOKA3aTeM HWHTErPAIbHOTO KO3 (HUIIMEHTa ILIOIIA N,
WHTErpaNbHOr0 KOd((GUIMEHTa SHTPOIUK. DTO HAOIIOaeTcs Kak MpU CheMKe 0e3 (QUIbTpa, Tak U C
¢unbeTpom. Ha xpyroBoil nuarpamMMe MOXKHO MPOCIEANTH BBIPAKEHHYIO, B CPaBHEHHH C BECCHHHM
CE30HOM (ampesb), BEreTaTUBHYIO HEIAOCTATOYHOCTh, YTO OTPAXKACTCS B BHJC JHEProjacuIMTa Ha
nonydeHHsix ['PB rpammax. Kpome Toro, B BeceHHHI CE30H MPOMCXOJUT YMEHbIIeHHE Kod(dduirenTa
axktuBanuu (1,76 - BecHoit u 4,89 — 3umoit).

Taxk >ke HaIIM KcceoBaHMs BRIABUIIM, uTo Oomnbine 70% I'PB rpaMM, CHATBIX y CTyJI€HTOB By3a
CBHJICTEIBCTBYIOT O BBICOKOH CTElEHH BEreTaTHBHOW HEOCTATOYHOCTH, MPAKTHYECKH COCTOSHUH
cTpecca, B KOTOPOM IMOCTOSIHHO HAXOISATCsl Molonbie Jioau. Tonbko uyth Oombine 20% ['PB rpamm
COOTBETCTBOBAJIM COCTOSIHUIO «HOPMa).

BriBoabI
1. Merog I'PB mo3BoniseT OCYIIECTBIATH OLEHKY M3MEHEHHH OHMOIHEPreTHUECKOro craTyca
OpraHu3Ma B 3aBUCUMOCTH OT CE30HOB I0J1a.
2. I[To mamueiMm ['PB 3umuumii cesom Ha EBpomeiickom CeBepe XapaKTepHU3YyeTCs COCTOSHUEM
YaCTHYHOI0 HeproaeduiiuTa y I0HoIIeH B Bo3pacte 18-20 Jier.
3. OreHKa OMO’HEPreTHYECKOr0 IoMeocTa3a OpraHM3Ma CTYICHTOB BBISBHJIA HAJIUYUE COCTOSHHS

CTpecca, CBSI3aHHOT0, BOBMOXKHO, U C HANPSHKEHHOW Y4eOHOW NEATEIIBHOCTBIO U C HEOJIaronpHITHBIMH
KJIMMATOreorpa)ueCKUMHU yCIOBHSIMH MPOXKHBAHUSL.

Jlureparypa:
AsunimH A.H. Ananrauus u ae3afantanus ¢ mo3unuid naranoruu //Knuandeckas meauimaa. — 1997, — 1.52.
Aramxanad H.A. u ap. 3mopoBbe cTyaeHToB. — M., 1997.
Amnanun ©.B. buoperymsius genoseka. — M., 1994,
AnoxuH [1.K. Ouepku no ¢puznonorun GpyHKIHOHAIBHBIX cucTeM. — M., 1975.
. Edumoa N.B. u np. [Icuxoduznonorudeckne 0OCHOBHI 3I0POBBsI CTYAECHTOB: Y4.nocodue. — pKyTck yH-T,
2003, 124 c.
6. Kopotkos K.I'. OcuoBsl ['PB-6noanexrporpaduu. — CII6., 2001.

N

H3YYEHHUE BAHUSTHHSA OBIXATEABHBIX YIIPAJYKHEHHHN HA COCTOSIHHE
BETETATHBHOH HEPBHOH CHCTEMBI C HCIIOABSOBAHHEM
METOAHKH I'ABOPA3PSIAHON BH3YAAH3AIIHHA

Axosaes B.I1., 3unarysaun C.H., XKananos A.H.

Ka(bez[pa TUPpYAOTEPpAIlMU U HATYPAJIbHBIX MCTOA0B JICYCHUA AKaI[eMI/II/I MEI[I/IKO-COHI/IaIH)HOFO YIIpaBJICHUA

Henblo wnccnenoBaHui SIBIAJIOCH W3y4eHHWE BIUSHUS JAbIXaTeNbHBIX YynpaxkHeHui [1,2] Ha
XapaKTePUCTUKHU Ta30pa3psAHOTO CBEUCHUS MAaJIbIIEB — MOKA3aTeNs TICHXO(PU3UOIOTHIECKOTO COCTOSHHS
opraHusma 4enoBeka [3].

OKcliepruMeHTalbHas TpyIa cocTaBuia 56 denoBek, Bo3pacT oT 40 mo 60 jer, 3 xeHuwH, 53
MYXXYHHBI, B aHAMHE3€ yKa3aH CHHIPOM XPOHHYECKOH YCTallOCTH W KajoObl Ha COCTOSIHHE CepACcYHO-
COCYJIUCTOU CUCTEMBI.

s peructpaiuy HecrnelupUISCKUX CIBUIOB, CBA3aHHBIX C OTBETHOM peakivell aBTOHOMHOM
HEPBHOW CHCTEMBI, OBbLJI HMCIOIB30BAH KOCBEHHBIM IOKa3aTellb COCTOSHHS OpPTaHW3Ma, OTPaKAIOMINN
YpOBEHb TEPCHUPALMA U KOKHOTO KPOBOTOKA - HMHTErpalibHas IJIOUIA[b Tra30pa3psAHOTO CBEYEHUS
naneieB Jepoi (JSL) m mpaBoit (JSR) pyk, usmepsieMblii B OTHOCHTEIBHBIX eAWHHUIAX. VHUIHUAINS
ra3opaspsIHOTO CBEUEHHUS OCYIIECTBICHA C Hcmoib3oBanueM npuoopa «GDV Camera», pacuer
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XapaKTePUCTUK Ta30pa3psiIiHbIX H300paKeHUM

(I'PH) I1aJIbLICB PYK IIPOU3BCACH C JSL (ao JSL (nocre JSR (no JSR (nocre
WCTONb30BaHueM TNporpammbl «Diagram» [3]. YTIPKHEHWN)  YIPPKHEHW)  yPXHEHAR)  yMIpaXHEHNY)
f 0,00
Cratuctuueckas 00paboTka JTAHHBIX g 040 1
OCYILECTBJICHA C MCIOJb30BAHUEM IIPOrPAMMBI 6 -0,20
o e [ 4
«Statistica 6.0» ¢ TpUMEHEHHEM KpUTepus | ° gjg
YHIIKOKCOHA — CTaHJAPTHOIO MHCTPYMEHTA JUIs 050 | T T
CpaBHEHHS 3aBUCHUMBIX BBIOOPOK JaHHBIX C -0.60 7 T i T l
-0,70 A
HEHOPMAaJIbHBIM PAaCIpPENEICHUEM, I101y4aeMbIX 080 | | [
[P UCCIEAOBAHUAX PA3IMYHBIX BO3ACHCTBHI -0,90 1 p=0,004 5m0,001
Ha xapakrtepuctuku ' PU [4]. -1,00

CxemMa »JKcHepUMeHTAa: H3MEpPEHUs
TOKa3aTesnen rasopaspsaaHbIX I/I306pa)KeHI/II71 Puc.1. U3meHeHue moka3aress HHTEIPaJIbHOM  ILIOMIAIU
BBITIIOJIHEHBI 10 Hadajla W Cpa3y 1ocCie ra3opaspsiJHOrO0 CBEYCHMS TI0CJIC BBINOJHEHUS JIbIXaTEIbHBIX
JIbIXaTEeNbHBIX YIIPaKHEHUH. yIpaXHEHHH y TpymIisl uccaeryeMbix (N=56)

PesyabTarsl HCCIeA0BAHMI.

VYCTaHOBIIEHO, 4YTO IIOCIE BBIIOJHEHHS JbIXaTEIbHBIX YIPAXHEHUN HHTErpalbHasl ILUIOIAAb
ceeuenus (JS) yBemuummack: JSL (o ympaxkuenutit) = -0,73+0,13; JSL (mocne ynpaxaenuit) = -0,58+0,12;
p=0,004; JSR (mo ympaxuenwii) = -0,75+0,12; JSR (mocne ympaxuenuit) = -0,55+0,14; p=0,001 (Puc).
YMenblIeHne UQPOBBIX MoKa3arenell CBUICTENBCTBYET 00 YBETMYEHUH OMO(U3MUECKONH WHTEHCHBHOCTH
OMOIIOrMYecCKHX MpOIECcCOB. B Tpolecce ompoca UCHBITYEMBIX BBIIBICHO, YTO CAMOOIEHKA HX
MCUXO(U3HONIOTUUECKOT0  COCTOSIHUSI  TIOCTIE  TPOIEAYphl  YIIyYIMIach, 4YTO SIBJISAETCS ITOKa3aTeneM
MOJIOKHUTENEHOT0 3 (heKTa BO3EHCTBHS IIXaTEIIbHBIX YIIPaKHEHHUH.

Takum 00pa3zoM, U3MEHEHHS TIOKa3aTesst JS cTaTucTHYecKy 3HaYMMBI M HOCST B OOJBIIIMHCTBE CITy4acB
OJTHOHATPABJIEHHBIN XapaKTep.

Mertonrka Ta30pa3psyIHON BH3YAIM3alMd MOXKET OBITh HCIIOJIh30BaHA JUIS OICHKH BIIMSHUS
JBIXATENIbHBIX YIPAKHEHWH Ha COCTOSIHUE aBTOHOMHOI HEPBHOW CHCTEMBI 4enoBeka. [[aHHas MeToauka
JBIXaTeNbHBIX yrpakHeHui! 3anumaer 10...15 MuHYT W MOXeT OBITh pPEKOMEHJOBaHAa KaK CPEACTBO
BOCCTaHOBJICHUSI OPIaHN3Ma B YCJIOBUSIX METAIIONNCA U B YACTHOCTH IPH CUHAPOME XPOHUYECKON YCTAJIOCTH.

Jlureparypa:
Xartxa-itora [Ipagunuka — M.: U3n-Bo MmBapa, U3a-so Catrea, 2002 r. -672c.
Sunatynun C.H. lene6nas sHeprus neixanus. M. U3n-o: Aiipuc-IIpecc, 2006. - 256 c.
Kopotkos K.I'. OcHoBsl I'PB Bruoanextporpaguu. JI.: U3a-so CIIGI' YUTMO, 2001. - 360c.
Mpustkna H.C., Koporko K.I'., Kyzemkun B.A., Baiinmen6oiim A, Marpasepc II. Meronq I'PB
Ouoasexktporpaduu A4 HCCIENOBAaHMS BIMAHMSA IIAXy4HMX BELIECTB HA IICUXO(PU3UOIOIMYECKOE COCTOSHHE
yenoBeka // V3Bectus By3oB. [Ipubopoctpoenue. — 2006. T.49. - Ne2. - C. 37-43.
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OILIEHKA TUATHOCTHYECKHX BO3MOXHOCTEH METO/IA I'PB [IAS
HCCAEOOBAHUS ITAITHEHTOB C APTEPHAABHOHU T'HIIEPTOHHEH

*fAxoBaena E.I'., **Crpyuxkos I1.B., *3apyouna T.B., *AHHeHKOBa A.A.,
*IIsbipes C.JI1., *2Kurapesa I1.B.
*PoccuiicKuii TOCYIapCTBEHHBIH METUIIMHCKUN YHUBEPCHUTET;
**Mucruryt noseiienus kBaaupukaunn PMBA Poccun. k_iakov@mail.ru

AptepuanpHas runepToHus (Al) — mupoko pacmpocTpaHEHHOe, TPYIHO paclo3HaBaeMoe Ha
paHHUX cTaauax 3aboneBaHue. Pe3ynbpTaThl BHIOOPOYHOrO OOCIHEOBAHMS HACENCHUS ITOKAa3aid, 4YTO
o0111ee YMCIIO OOJBHBIX apTePHAIbHOW THIIEPTOHHMEH B BO3pacTe 15 JieT W crapiie JOCTUIaeT B Hallei
crpane 40 MiH. denoBek. Pa3HUIIA MEXIy YHCIOM 3apEerHMCTPUPOBAHHBIX OpraHaMu 37paBOOXpPaHEHUS
OONIBHBIX C apTEPUATBHON THIEPTOHUEH H MPEIIONIaraéMbIM MX KOJIUYECTBOM COCTABIISIET OKOJIO 34 MITH.
BbIsBUTE 3THX OOJIBHBIX HA PaHHMX dTamax 3a0ojieBaHMs, KOTAa OOJIBIIMHCTBO HE MPEAIOIaratoT, YTo Yy
HUX TOBBIIICHO apTepuaibHoe aaBienue (AJl), 3HAYUT NPEAyNPENUTh TaKUE TSHKENbIE OCIOKHEHUS, KaK
WHOpAPKT MUOKap/a, HHCYIBT, Cep/iedHasi HelOCTATOYHOCTh, OTPAHUYHUTh PHCK Pa3BUTHS HUIIEMHYECKON
oonesnu cepana (Yasos E.U., 2005).
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[Ipu Bcem pazHOOOpa3WM METOAOB HWCCIEOBAHUS, MCIONB3YEMBIX B COBPEMEHHOW MEIMIIMHE,
MPaKTHYECKOE 3/PaBOOXpPAHEHHE OCTPO HYKJIAETCSd B HOBBIX JHArHOCTHYECKUX moaxoaax. CeromHs Bce
Oornplliee BHUMaHHE YIENAIOT Pa3IUYHBIM HEWHBA3UBHBIM, B TOM YHUCIE JJIEKTPOPHUIUOIOTHIECKUM
MeronaM. OHUM U3 TaKHX MEPCHEKTUBHBIX METOJIOB OIEHKH (DYHKIIMOHAILHOTO COCTOSHUSI OpraHu3Ma
siBisiercs razopaspsanas susyanuzanus (I'PB) (Koporkos K.I'. 2001).

Lenbio manHO# paboThl OblIa OlEHKA JWArHOCTHYECKUX BO3ZMOXKHOCTEH METOoJa ra3opa3psaHou
BHU3YaJIHM3alMH JUI BBISBICHUS JIML] C pa3JIMYHOM CTETIEHbIO apTepHaIbHOM TUIePTOHUH.

Lens paGoTel mpepmonaraia BBIMTOTHEHHE CIEMYIONMX 3a7ad: BBIICTICHHE W HW3YyYCHHE
oco0eHHOCTe n3MeHeHus mapaMeTpoB ['PB-rpaMM y mannenToB ¢ pa3inuyHOi CTENEHBI0 apTepHallbHON
TUIIEPTOHUY; UCCIECAOBAaHUE 3aBUCUMOCTM U3MEHeHus Imokaszarenedl ['PB-rpaMMm  or  Hammuus
THIEPTPOQHH JIEBOrO KEITyAO04Ka ceplla y TMalieHTOB C apTepHalbHOW TUIEPTOHHEH; W3ydueHHE
3aBUCUMOCTH HM3MEHEHUs nokazareneil I'PB-rpaMM OT BelIWUYMHBI apTepUalbHOIO AABICHUS B MOMEHT
oOcrenoBaHus; BbISBICHHE OcoOeHHOCTEH W3MeHeHUss mapamerpoB [ PB-rpamm  mamueHTos,
HaXOIAIINXCSI B COCTOSTHIH TICUX0AMOIMOHaIbHOro Hamnpspxerus (IIOH).

Matepuaj U MeTOIbI.

IIpoBeaeHo obOcnenoBanue 128 demoBek ¢ momoiisio npubopa  «['PB-kamepa». Bospacr
MaIMEeHTOB BapbUpoBall oT 25 1o 79 ner (B cpexHeM 55 nier), u3 HUX MyX4uH Ob110 53 (41,4%), sKeHIMH
75 (58,6%). Bce obcnenoBanHbie ObLIN pa3feiicHbl Ha 4 TPYIIbL: KOHTpoibHas rpymmna (6e3 Al - 33
yenoBeka (Bo3pact 25-69 ner); nuarno3 Al I crenenu - 17 genoBek (Bo3pact 30-71 ron); auarno3 Al 11
crenenu — 45 genosek (Bo3pact 44-79 ner; muarno3 Al III cremenu — 35 yenoBek (Bo3pact 43-78 mer).
HccnenoBanre manyeHTOB MPOM3BOJMIIOCH IO W TIOCIE HATrpy304HOH MpoObl (3aliepikKa AbIXaHWs Ha
Broxe B TeueHue 30 cek). M3ydanocs M3MEHEHHE TapaMeTPOB MallMeHTa B OTBET Ha HArpy304HYIO Ipo0y.

[Nomy4yennbie nanHble Obu OOpaboranbl mporpammoii «I PB-AkTuBanusi» W 3aHOCHINCH B
nporpammy «Excely, Tae Uit Ka)XIoro manpieHTa MoNydyaid 3HAUYeHUs! pa3HUIBl CPETHEr0 MHTErpaibHOro
KO3 HUIFIeHTa TUIOIAAN CBEUESHUs MaJblEeB PYK J0 W TIOCIe HArpy304HOM MPOOBI MO TAaKMM OpraHaM H
cucreMaM Kak: «30Ha ronoBbl», «[lupkymsamus kpoBu», «KopoHapHbie cocymbl», «Cepmame», «[louxmy,
«Hanmowyeunukm», «unoduz», «unoramamyc», «IHIOKpUHHAS cucrteMa», «HepBHas cucTemay.
[Nomy4yeHnbie 3Ha4UeHNs] ObUTH CBEJICHBI B OOIIMI MACCUB JIAHHBIX M CTATUCTUYECKH 00padOTaHBI C IIOMOIIBIO
nporpammbl «SPSS 14.0 for Windows». UcnonezoBancs U-kputepuit MaHHA-YUTHH IS BBISBICHHS
JIOCTOBEPHBIX PA3IMYUIA MEKITY TTapaMeTpaMu ¢ BeposTHOCThIO ommOku P mensire 0,05.

Pe3yabTaThl U ux o0cykaeHme.

B pesynbrare craTrcTHueckoi 00pabOTKH MacCHBa, BKITIOYAIONIETO B ce0s JaHHBIC MO YEThIPEM
HCCIIelyeMbIM TPYIIaM, ObLTH MOYYEeHBI CICAYIOIINE PE3YIbTATHI.

JocToBepHble pa3nuuus (B TaOIHMIlE OTMEUEHBI 3BE37]0YKON) OBUIM BBISBIICHBI IO TIapaMeTpam
«Cepaue» n «LUpKyIsSUsS KpOBU» MEXAY KOHTPOJIBHOW rpymmoil u rpynmoi ¢ auarHozom Al III
cTeneHu u no napaMmerpy «HepBHas cucreMa» Mexay KOHTPOJIBHOW IPYINIONW U I'PYIIION C IUarH0O30M
AT II crenenn, a Taxxe no napamerpy «Cepaue» mexay rpynnamu ¢ Al [ crenenn u Al' 111 crenenu.

Tabnuna 1. M3MeHeHHEe HHTErpaibHOTO KO3 (HUIIMEHTA IUIOIIAAd B OTBET Ha HArPY30YHYIO IPOOY
(mpencTaBieHbl 3HAYCHHS MEINaH)

[TapameTp Kontp.rpynna AT I AT 1T Al 11T
Cepaie 271%* 231* 181 153*
Hupxyn.xpoBu 216%* 218 206 142%*
HepsH.cucrema 319 236 226* 242
30Ha T OJIOBEI 269 192 206 227
[Touxn 527 400 301 335
I'inogus 215 285 234 212

B pesynbrare wuccienoBaHusi OBUIO BBISBICHO, YTO pEAaKIHS HA HArpy304HYI0 MOpooOy
3aKOHOMEPHO CHUXXAETCS OT KOHTPOJIBHOW TPYIIIBI K TPYIIIE C apTepuasibHON runiepronuelt 111 crenenn
o mapamerpam «Cepaney, « {upkynsuus kpoBu», «HepBHas cuctema» «30Ha ronoBbi», «Ilouku». 1o
BIIOJHE OOBACHUMO, TaK KaK Ceple, COCYAUCTas U epeOpOBACKYIApHAs CUCTEMa, IOYKH, SBISIOTCS
OpraHaMM MHILIEHSMU TIPH pa3BUTHH apTEepHANbHON TunepToHnd. OTMedaeTcss 3HAYUTENbHOE
CHI)KEHHE PEaKIUU COCYI0B I'OJIOBHOIO Mo3ra (apamerp «30Ha IoJI0BbI») Ha HArpy304HYI0 Ipo0y npu
Al 1 cremeHu B OT/IIMYME OT KOHTPOJBHOW TPYIIbI, B AAJbHEHIIEM 3TO pa3inyde yMEHbIIAETCs.
Bo3MoxxHO, Takoe pe3Kkoe CHUKEHHE SIBISETCS MPUYMHOW OTMEUEHHOro B NUTepaType (axra, 4to
OOJIBIIMHCTBO CIIy4acB MO3TOBOI'0 MHCYJIbTA OBLIH 3apErUCTPUPOBAHBI Y OONLHBIX C MMOTPAHUYHON HITH
MsTKOU (hopmoii aptepuanbHoi runiepronnn (Yazos E.U., 2005).
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B mporecce Teuenust apTepranbHON THIIEPTOHUN BO3HUKAIOT aHATOMHUYECKHAE, OMOXUMHUECKHE H
¢du3noIOrNYecKue H3MEHEHHS B MUOKAPJIE, YTO OTPAKAETCS Ha €ro ClIOCOOHOCTH aJIeKBATHO PearupoBaTh
Ha Harpy3zouHyto mpoOy. [loatomy, mo Mepe mporpeccupoBanus Al', 3HaUeHHS WHTETPAIBHOIO
kod(durmenTa miuomany cBedeHus napamerpa «Cepliie» 3aKOHOMEPHO CHUXKAIOTCSL.

VY mamnuenTa c aprepuaibHOI THIIEPTOHHEN, BHE 3aBUCUMOCTH OT cTeneHu Al', peakius HepBHOM
CHCTEMBI Ha Harpy304HYIO MPOOy ropas3zio cinadee, HEKENU peakius NamueHTa u3 rpynibl «KoHTpoiby.
3TO BO3MOXHO OOBSICHUTH TEM, YTO B OCHOBE apTEpUANBHON THIIEPTOHUH JIGKUT CPHIB HOPMAIBHOW
HEBPOT'€HHOW PeryJsuu COCYyIUCTOro TOHYca.

Peaknust Ha Harpyzounyto npoOy mo mapamerpy, «[louku» mo mepe yenuueHus crernenn Al
CHIDKAeTCs, TaK KaKk MpH apTepUaibHONW THIIEPTOHHM MOYEYHOE KPOBOOOpaIlleHHE MpeTepreBacT
olpeneneHHble M3MEHEHHUS. YXe y JHI ¢ HadaJbHBIMHU TposBieHusMH Al oTMedaercss yBeTUYeHHE
COCYIMCTOIO CONPOTHBJICHUS B MOYKaX, HapacTawliee Mo Mepe nporpeccupoBanus Al'. Oty usmenenus
B HaYaJIGHBIX CTAJHSIX HOCAT MPEUMYIIECTBEHHO ()YHKIIMOHAJBHBIA XapaKTep, OHAKO MPHU JallbHEHIIeM
pa3BuTHH 3200JIeBaHHS BO3pACTaET yelbHOE 3HAUCHHE CTPYKTYPHBIX U3MEHEHHI COCY/IOB.

VY manuenTtoB ¢ Al I creneHn HaOMOaeTCs YCHJICHHUE PEaKIMM Ha HArpy30uHyIO MPoOOy IO
napamerpy «['unopus» (Mo cpaBHEHUIO ¢ MAIlMEHTAMH M3 KOHTPOJBHOW TPYIIBI), & 3aTeM, IO Mepe
YBEIUYEHHS CTENIEHH apTepuaIbHON THIIEPTOHUH, UAET MOCTENEeHHOE ocnalIeHne peakuy. JTo, Mo Beel
BUJJIMOCTH, CBSI3aHO C M3BECTHBIM (pakToM, uto npu Al | cTeneHn mporcXoanuT MOBBIIICHUE MPECCOPHON
AKTUBHOCTH THUIOTAIAMO-TUTIO(U3APHOM 30HBI, YTO BEIET K THIIEPIPOAYKIIUU KATEXOJIAMUHOB, a M0 Mepe
YBEIUYEHHS CTElEeHH apTepUalbHOW TUIMEPTOHWU TPOUCXOAUT HCTOIIEHHE PE3epPBOB 3HJIOKPUHHOM
CHCTEMbI, BCJICICTBUE UETr0 PEaKIls Ha Harpy304Hy0 Mpoly ociiabeBaeT.

Cepbe3HOEe MPOTHOCTHYECKOE 3HAYEHHE HMMEEeT THUIepTpodHus MHOKapja, TaK KaK OHa
3HAYUTENBHO YBETMYHUBAET PUCK CEPJIEIHO-COCYTUCTHIX OCTIOXKHEHHH MPH apTepHaIbHON THIIEPTOHUH.

Jnst u3ydeHus: 3aBUCUMOCTH Tokazarteneid ['PB-rpaMMm oT Hanmuuus y manueHTa THIepTPOGUH
neporo xenynouka (['JIDK) B rpynne «AprepuanbHas runepronus Il cremeHw» ObUIM BBIIEICHBI J1Ba
THTA TIALMEHTOB: T€, y KOTopbiX mpH mpoBeaeHun Ixo-KI' m DKI' Obia oOHapyxkeHa rurepTpodus
MHUOKap/ia M MaiueHTsl 0e3 runeprpoduu. [lomydeHHbIe ABE TPYIIBI CPABHUBAINCH MEXKIY COOOH.
OTMe4eHO CHMKEHWE 3HAYCHWH MeIuaH MapaMeTpoB B OTBET Ha Harpy3ouHylo NpoOy B obiactu
KOPOHApHBIX COCY/IOB, Iepe0pO-BaCKYJSIPHOM CHCTEMBI, OOJIACTH TIOYEK W YBEIWYCHHE pPEaKIuu
rapamMeTrpa OIEHUBAIOIIETO CePACUHYIO AeITeIbHOCTh B 1esioM («Ceparey) y nmamueHaToB ¢ ['JIK.

JocroBepHble paznuuMs B OTBET HA HArpy304Hylo NpoOy (B CTOPOHY YBEIHYEHHs) ObLIH
BBISIBJICHBI B 3HAUeHUHU TmapamMerpa « L IupKyisius KpoBu», 94TO TOBOPUT O TOM, UYTO Y JAHHBIX OOIBHBIX
rUIepTpOQUPOBAHHBIN KEITYAOUEK cepAla crnocodeH o0ecreunBaTh MUPKYISIHIO KPOBH Ha JIOJDKHOM
YPOBHE Jja)ke MpH MPeI0KEHHON Harpy3Ke.

Jlist u3ydyeHus 3aBUCUMOCTH Toka3artened ['PB-rpamm oT Benn4uHbl apTepuagbHOro JaBiICHUS B
MOMEHT oOciienoBanus, B Kaxkmod u3 rpymmn «Al' I cremenn», «Al' Il crenenm», «Al' III cremenu»
CPaBHUBAIIUCH MEXTY cO00i 2 TPYIIITBI TAIIMEHTOB C IMOBBIIICHHBIM U HOPMaJIbHBIM JIaBJICHUEM.

Bo Bcex Tpex rpymmax oOHapy)KeHBl pasiuuus MO napamerpam «30Ha TOJOBBI», «LIMpKyssius
KpoBm», «KopoHapHsie cocyap», «Cepmuie» «Hanmoueunukmy», «'mnodus», «[umnoranamycy». JlocToBepHbIE
paznuuusi — 1o nmapamerpam  «3oHa ronoBe, «[ unoduzy». B rpymme «Al 1 crenenn» u «All 11 crenenuy
HaOJro1aeTcsl MOCTENeHHOe YMEHBIIEHHE Pa3HUIBI 10 MapaMeTpy «30Ha TONOBBDY MEXKIY 3HAUYCHUSIMH Y
MAIWEHTOB ¢ HOPMAJILHBIM U TIOBBIIIICHHBIM JaBiieHueM, a B rpymme «Al Il crenenm» Habmomaercs: peskoe
CHIDKEHHE 3HAUEHHS 3TOr0 IMapaMerpa. TO BOSMOXKHO OOBSICHUTE TeM, 4To Npu Al’ MpOHCXOIUT cMeleHne
MPEJIETIOB ayTOPETYIISIIMU COCYIOB TOJOBHOrO Mozra. Kpome Toro, HaOmomaercs peMoJeupoBaHHE ITHX
COCyZIOB. B yCHOBHSX HapyIIeHHs ayTOperyssiiid W PEeMOJENHPOBAaHMA COCYIbl TOIOBHOIO MO3ra HE
CIIOCOOHBI B TIOJTHOM MEpEe pearnpoBaTh Ha MOBbIIICHHE cUcTeMHOT0 A/l

[lo mnapamerpy «['unopus» HaOMOJACTCA TIOCTCIICHHOS YMEHBIICHHUE Pa3HUIBI MEXIY
3HAUEHHSIMH y TAlMEHTOB C HOPMAJbHBIM U TOBBIIIEHHBIM JaBIIEHHEM, YTO, KaK MBI MpPEATONiaraeM,
TOBOPUT 00 HCTOIICHWH pPE3EPBOB THIIOTAIAMO-THIIO(PH3apHONH CHCTEMBI B YCIOBHSAX IOBBIIIEHHOT'O
JaBJIEHUS IO Mepe TporpeccupoBanus Al

[Tpu nzyuennu ocobennoctet napamerpoB [ PB-rpamm suil, jmTensHOe BpeMs TIOABEPTaBIIHXCS
[I3H, Obutn OoOHapyXKEHBI pa3u4usi MO0 BCEM HCCIEAyeMBIM TapamerpaM. JloCTOBepHBIC pa3muyus
oOHapykeHbl B ciydae mnapamerpoB «Llupkymsous kpoBm», «Hamnoueunwmkm», «[umnoramamycy,
«OHAOKPUHHAS CHCTEMA.

HccnenoBanue OyaeT MpooKeHO JUTsl TOBBIIICHHS JOCTOBEPHOCTH MOYYCHHBIX PE3YIIBTATOB.

BriBoabI

1. Ilpu u3ydeHnHn OCOOCHHOCTEH M3MEHEHWs IMapaMeTpOB MAIMEHTOB C Pa3lIMYHON CTEMEeHBIO
apTepuaJbHOM THUNEPTOHMM B OTBET Ha HArpy304YHylo MpoOy, OBUIO BBISIBIEHO, 4YTO IPHU
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nporpeccupoBannu Al HaOnojaeTcss CHM)KEHHE 3HA4YCHUsT MHTErpalibHOrO Kod(GQUIMEHTa IUIOMAIN
CBEUCHUS TaKMX MapaMmeTpoB, kak «Cepaue», «lupkymsaius kposu», «unopusy», «[louku», «HeprHas
cUCTeMay. JTO TOBOPHUT O TOCTEIIEHHOM MOPaKeHUH OPTraHOB-MHUIIEHEH W MCTOLIEHHH KOMIIEHCATOPHBIX
BO3MOXKHOCTEW OpraHu3Ma.

2. HccnenoBanue 3aBUCMMOCTH H3MeHeHHs TMoka3ateneil ['PB-mapamerpoB mpu Hamuuuum y
ImanueHTa FI/IHepTPO(I)I/II/I MUOKapJa I10Ka3ajio, 4YTO HaI/I6OJIee 3HAYUTCIIbHBIC OTJIMYUA BHIAHBI I10
napaMerpaM, XapakTepH3YIOIIUM pPaloTy CepAeYHO-COCYIUCTON cUcTeMbl - «LUpKymsnus KpOBH»,
«Koponapusie cocyap», «Ceparey.

3. Ilpu u3y4eHun 3aBUCUMOCTH M3MEHEHHs mokasarteneil ' PB-rpaMMbl B OTBET Ha Harpy304HyIo
npo0y OT BEIWYMHBI apTEePHalbHOrO JaBICHUS B MOMEHT OOClefoBaHMsl ObLIO IOKAa3aHO, YTO
HAOIONAIOTCST OTIIMYMS MEKAY TIpYyNIaMH Kak B Clydae MapaMerpoB, XapaKTEpU3YIOUIMX COCTOSHHUE
1epeOpo-BacKy/ISAPHOM CUCTeMBbI (mapamMerp «30Ha TOJNOBBI»), TaK M B Clydyae IapaMeTpoB,
XapakTepu3yIolnuX paboTy CcepleYHO-COCYAUCTON cHucTeMbl (mapamerpbl «LlHpKyssinus KpoBu»,
«Koponapusie cocynei», «Cepaie») U opraHoB 3HIOKPUHHON cucTeMbl (mapameTpbl «HaamoueuHukmn,
«Tunogusy, «'umnoramamycy).

4. VccnenoBanue OCOOCHHOCTEH wH3MeHeHHs TapameTpoB ['PB-rpamMm mnamnueHToB B OTBET
Harpy3o4Hyro Hp06y, HaXOoOAMBHIUXCA B COCTOAHWMN MJIMTCIBHOI'O IICHMXO3MOIIMOHAJIBHOTO HAIIPSAXKCHUA
MOKAa3alio, YTO Pa3iIMuus MKy TPyIIIaMy HaOII0Ja0TCs 110 BCEM aHAIM3HPYEMbIM MapaMeTpaM.

5. Meroa ra3opa3psaHON BU3yaJIM3allMM TO3BOJIAET OLEHMBATh KaK W3MEHEHUS B OpraHax-
MUIICHSAX, TaK U COCTOSIHME BCEro OpraHu3Ma B LIEIOM, 10 Mepe HapacTaHWs CTENEeHH apTepHallbHON
TUIICPTOHUU.



HCCNEDOBAHMNE
BODDI,

EHOAOTHAECKUX
KXKHUDKOIITEH H
MAIITEPHUANOB
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AHAAH3 I'PB-TPAMM TPYITHOM KPOBH ITPH OCTPOM OTPABAEHHH
9THAOBBIM AAKOT'OAEM B ITPAKTHKE CYAEBHO-MEAHIITHHCKOTI'O
9KCIIEPTA

*bepesoBckuii /1.1I1., *Kupkun H.A., */Tlogoxosa M.A., **I'umoyT B.C.

* o o o ok o
PoctoBckuit 'ocynapcTBeHHbIN MeTUITMHCKUHN yHUBepcuTeT;, PocToBckuit HUU akymepcTBa u neauaTpuu

B Hacrosimmee Bpemsi B CyAcOHO-MEIMIIMHCKOH TpaKTUKE OONbIIOe 3HAYCHWE INPUAAeTCS
W3YUYEHHIO U CEKIIMOHHON TMarHOCTHKE OCTPOTO OTPABJICHHSI STHIOBBIM aJIKOT0JieM. BrIOOp HampaBieHus
WCCIIEIOBaHUS OOBSICHSCTCS HECKOIbKUMH (aKTOpaMH, OCHOBHBIM M3 KOTOPBIX SIBJISIETCS, BBICOKAs M
MOCTETIEHHO HapacTarolias CMEPTHOCTb, OCOOEHHO MYXUYHH TPYAOCIIOCOOHOT'0 Bo3pacta. 3a TepHO
MPOBENICHUS PHIHOYHBIX pedopM B cTpaHe ObUI0 3aUKCHPOBAHO JBa SIHIEMHUYECKUX BCILIECKA
otpasieHuit ankoroyieM (1992-1996 rr. 1999-2004 rr.). CMepTHOCTH OT OTpaBIIEHUS ajgkoroiieM B Poccuu
3a 10 mecsieB 2002 1. o cpaBHEHUIO ¢ aHAIOrUYHBIM TiepuogoM 2001 1. Bo3pocia Ha 6,7% - 1o 32 ThIC.
854 gemoBek. CMEpPTHOCTh OT CIOydaWHBIX OTpaBlieHHH ankoroneM B P® B sHBape-aBrycre 2003r.
yBenuumnack 10 27 teic. 140 cyqaes - Ha 4,2% B cpaBHeHMH ¢ aHANOrHYHBIM nepuosiom 2002 r. Poccus
Ha MPOTSHKEHWW MHOTHX JIeT ObUIa M OCTAaeTcs CTPaHOW C MAaKCHMAJIBHBIM YPOBHEM CMEPTHOCTH OT
OTpaBJCHWH ankoroiieM. B cCyaeOHO-MEIMIIMHCKOHW TMpakTHKE OKCHEPT YacTO CTAKUBaeTCs CO
CMEpTENbHBIMA OTPAaBJICHUAMU STHUIOBBIM aJKOTOJEM M JKCHEepTH3a TaKHX CIIydaeB, KakK IpaBuIo,
CBSI3aHA C TMPOBEJCHHUEM JIA0OPATOPHBIX AaHAJIM30B, HAa KOTOPhIE HEOOXOIMMO JOMONHHUTEIBHOE
¢unancupoBanue u Bpems. C 3TOH TOYKM 3pEHUS, MPEACTABISCTCS IEIECOOOPa3HBIM ITOMCK HOBBIX
JUAarHOCTHYECKUX CKPWHHHTOBBIX METOJIOB, MO3BOJISIOMIMX €Ie Ha MpeaBapUTeIbHOM 3Tarle ONpeneinuTh
ToJie TATbHEHUIIero JUarHOCTUIECKOT0 TOMCKa [T OIIPeAeTIeHNs IIPUYMH CMEPTH.

Heab pagorbl: [louMck AOCTOBEpHBIX MPHU3HAKOB Ui pelieHUs IUQQepeHInaNbHbIX |
QUATHOCTUYECKUX 3aJad TMPH TaHATOJIOTMYECKOM UCCIEAOBAaHWU CIy4aeB OTPAaBICHUA ATHIOBBIM
ankoroneM. AHanu3 I'PB-rpaMM KpoBu, MOMTy4eHHON OT TPYIOB JIHI], YMEPIINX OT OCTPOTO OTPABICHUS
STHJIOBBIM AJIKOTOJIEM

MatepuaJjbl M MeTObl: DKCIIEPUMEHTAIBHYIO TPYIIITY COCTaBUIIM MY)KUUHBI (n=21), ymepmue
OT OCTPOTO OTpaBJIEHUSA STUJIOBBIM ajKoroieM. KOHTpONbHYIO TpylImy COCTaBHJIM MYXUYMHBI (n=23),
yMepIIHe CKOPOITOCTHIKHO OT UIIEMHUYECKON OONIE3HH cep/a.

JluarHo3 octpoe OTpaBJICHHE STHIIOBBIM AJKOTOJIEM TPH MPOBENCHUH CYACOHO-MEIUIIMHCKOTO
WCCIIEIOBaHUS TPYIa YCTAHABIHMBAJICS Ha OCHOBAaHHU OOLICTIPUHSATHIX METOUK (JJaHHBIE CEKIIMOHHOTO U
TECTOJIOTUYECKOTO UCCIIEIOBAHNM, CY1e0HO-XUMUYECKOT0 UCCIICIOBAHNS).

3a00p KpOBH OT TPYNOB IIPOU3BOAMJICS B CTCPWIbHBIA (akoH B o00beMe S5 MII U3
nepuepruuecKuX COCYI0B.

I'PB-rpammel KpOBH OT TPYIIOB JML[ YMEPIIMX OT OCTPOr0 OTPABIIEHHS 3THUJIOBBIM AJIKOTOJIEM
MoJTy4yany C HMCIONb30BaHMEM ammapaTHoO-TiporpaMmuoro komiuiekca «Kopona-TBy». C mocnenyroumm
aHAIM30M CIICNYIOINX MapaMeTPHUYECKUX ToKazaTeneld - kodd¢unmenta ¢opmel, kodhdunmeHTa
¢dpakranpHOCTH, KOonmdecTBa (parmeHToB ['PB-rpamm, BEa mommoctu ynansembix ['PB-rpamm c
MENKUX (pparMeHToB, IJIOMAAN 3aCBETKH, MPOIIEHTOB Pa3pbhIBOB, SPKOCTH CBEUEHHUsI, IIMPUHBI CIIEKTPA,
CHEKTPAIBHOTO pacipeaeseHusl.

[Nony4eHHbIE YMCTIOBBIE DKCIIEPUMEHTAIIBHBIE JAHHBIE TIOIBEPTaINCh CTATHCTHYECKOH 00paboTke
C HcToNib30BaHueM t-kputepusi CThIoJeHTa.

Pe3yabTaThl Hcc/ie10BaHMA, JKCIIEPUMeHTANbHbIE JaHHble ['PB-rpamm:

AOCONIOTHBIE W OTHOCHTEIBHBIC TOKa3aTelnyd mapamerpudyeckoro anammza [PB-rpamm B
KOHTPOJIBHOW U 9KCIIEPUMEHTAILHBIX IPYIINaX MPECTaBIICHbI B cieaytomei Tadmuie Ne 1.

AHanu3 TMONyYEeHHBIX NaHHBIX IOKa3bIBaeT, YTO B CIIydasX CMEPTH OT OCTPOTO OTpPaBIICHHS
STUJIOBBIM AJIKOTOJIEM HMMEETCS TEHIACHUMS K CHWKEHUIO Takux nokasarened ['PB-rpamMm kak
K03 puIueHT Gpopmbl, PpakTanbHOCTh, INIOTHOCTh, SKCIECC, IIIMPHUHA CIIEKTPa, PaclpeneicHue SPKOCTH
(1,3 — 5) (p<0,05); mporeHTHOE yBEIMYCHHE Takux Mokaszatenelr ['PB-rpaMmM kak HOpMamm3oBaHHAS
Iomaab, Mmeauana, Q 25%, Q 57%, ckoc, BeiOpock (1 — 2), pacnpenenenue sipkoctu (3) (p <0,05).

BriBOABL

AHanu3 Noiay4eHHbIX JaHHBIX MoKa3arteneil [ PB-rpaMm mo3Bonser BHICKa3aThCs O BO3MOXKHOCTH
ncnonb3oBanus I'PB-merona mis s3kcnpecc - AMarHOCTUKH CIIy4aeB OCTPOrO CMEPTENBHOI'O OTPABJICHUS
STHJIOBBIM AJIKOT'OJIEM.
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UBC AJIKOTOJTh
X +m X +m t %
1. Koadurment ¢hopmsl 38,47 | £2,467443 | 32,26643 | £2,191519 | -1,87857 -16,117
2. ®pakTaIbHOCTh 0,59 | £0,002019 0,585 | £0,001387 | -2,85808 | -1,18243
3. Hopmanu3oBaHHas IJIOIIATH 63920,31 | £3656,722 | 76789,43 | £2,037674 | 3,519304 | 20,13306
4. TInoTHOCTD 0,66 | £0,003769 | 0,639286 | £0,639286 | -3,00408 | -3,59759
5. Meaunana 92,17 | £0,245838 | 96,21429 | £0,234899 | 11,89005 | 4,386237
6. Q(25%) 65,40 | £0,217558 | 69,07143 +0,2632 | 10,75166 | 5,613805
7. Q(75%) 116,11 | £0,245558 | 119,9286 | +£0,257539 | 10,71897 | 3,284941
8. Ckoc -0,23 | +£0,002176 -0,24 | £0,002774 | -2,67479 | 4,089219
9. Dkcrece -0,67 | £0,003357 | -0,65357 | £0,006792 | 2,243743 | -2,53515
10. Beiopocsr 1 4456,49 | £52,10337 4896,5 | £119,6568 | 3,371534 | 9,873571
11. Beibpocsr 2 25684,40 | £803,1034 | 33302,86 | £2149,707 | 3,319845 | 29,66181
12. lllupuna cnekrpa 39,29 | £1,637986 | 36,14286 | £1,358449 | -1,47691 -8
13. Pacnipenenenue sipkoctu 1 0,20 | £0,034143 0,175 | £0,038829 | -0,38957 | -10,3221
14. Pacnipenenenue spkoctu 2 0,43 | £0,044923 0,495 | £0,023179 | 1,364984 | 16,19718
15. Pacnipenenenue sipkoctu 3 0,30 | £0,040429 | 0,297857 | £0,050998 -0,0461 | -0,99715
16. Pactipenencuue sipkoctu 4 0,07 | £0,013314 | 0,026429 | £0,006255 | -2,63187 | -59,4298
17. Pacnipenenenue s(pkocTu 5 0,01 | £0,001739 | 0,000714 | +0,000368 | -3,29556 | -89,1304

Huarpamma Ne 2. [Tokazarenu I'PB-rpamM, umerorue TeHIESHITNIO CHIDKEHUS 110 OTHOIIICHUIO K

KOHTPOJIIO.
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IIPUBOP IASI HCCAEOBAHHSI BUPYCHOM HHPEKIIHH KAETOK
METOAOM NHHAMHYECKOH I'PB: KOHCTPYKIIUSTI H BOSMOIXHOCTH

*Bbormacaposa O.B., *bormacapoB O.E., */IleBarkoB B.B., **I{wimmackui A.41.,
**Cyeruna H.A.

* kadenpa «HPpOpMALTMOHHBIEC CUCTEMBI M TellekoMMyHHKanuu» MI'TY um. bBaymana

** 'Y HUU Bupyconoruu um. [I.11. IBaHoBckoro PAMH

Kuprman-cBedeHre )KUBBIX 00bEKTOB OTHOCHUTCS K YHCIY HMIMPOKO M3Y4aeMbIX OMO(PHU3IUIECKUX
spreHnid. OJHAKO BUPYCHl KaK >KUBbIE OPraHM3MBI HE BXOAMIM B KPYr OOBEKTOB HCCIIEIOBAHMUS.
Nwmerommmecs 'PB mpubopsl npenHa3HaueHbl B OCHOBHOM I KJIMHHUYECKUX HMCCIACIOBAHUN He ObLIN
MPUTOAHBI JUIS W3ydeHHs BHpycoB. [lepen Hamm crosia 3ajava pa3paboTaTh MPUOOp, MMO3BOJISFOIIUIA
BBISIBUTH Hajuuue dpdexra Kupnman u BOCHPOM3BECTH €ro y BHPYCOB HYEIOBEKAa W SKUBOTHBIX C
nomoubio nuHamuueckoii I'PB.

CTpyKTYypa cucTeMBbl HCCael0BAHUSA

UccnenoBanne cpoiictB I'PB — cBedueHHMs NPOBOAUTCS HA YCTAHOBKE, CTPYKTYpHas cCXeMa
KOTOpO# mpuBeseHa Ha puc. 1.

Onucanue sKkcnepumenmanvhol ycmanosku:. Ha TpOBOAAIIYI0 METAUIMUECKYIO TUIACTUHY
YCTaHOBJIEHA CHUCTEMa KpEeIJIeHHs TOHKON MEeTaJTMYECKOW WIJIbI, BBITIOJIHEHHAs W3 HEMpOBOISIIETrO
¢dropornacra. Takke Ha MPOBOAAILYIO TUIACTHHY KECTKO YCTaHOBJIEHA KaMepa, ¢ TOMOIIBI0 KOTOpOH
ocymiectBisiercsi chemka [PB - cBeueHus. VYmpaBieHHWe KaMmepod, BCeMH OJOKaMH, a TakKxkKe
dbopmupoBanue u o0paboTka Buicodaiina I'PB — cBeueHHs OCYIIECTBISETCSA MHOIOMOYJIbHOM
nporpammoii GRV — Virus, cTpykTypa KOTOpOii IpHuBezicHa Ha pUC. 2.

OnucaHnue cxemvl dxcnepumenma: Ha MeTannIndecKyro TUIACTHHY MMOJ WIUIy yCTaHaBIMBAaeTCA
yaika Ilerpu, B KOTOpOl HaxonsaTcs ucciaenyeMbie kiaerku. [Iporpamma GRV-Virus, 3amyckaer kamepy,
a mocJIe MOJTYCEKYHIHOM 3a/Iep)KKH - OJIOK YIPaBIeHUs JUIMTEIbHOCTHIO HCKPBI, KOTOPBIHA OCYILIECTBIISIET
MoJlavyy BBICOKOI'O HamNpshKeHHs Ha UTIy B TeueHuH | cekyHzsl. [locime aToro xamepa paboTaer emie B
tedeHnue 0,5 cexyHbl ¥ BhIKIOUaeTcs. 3aTteM nporpamma GRV-virus aBTOMaTHYECKH 3aIlyCKaeT MOIYJIb
pa3OuBKH BHaeO (aiiya HAa COCTABISIONIME Kajphl. T.0. pe3ynbTaTOM CHEMKH SIBISETCS avi — Qaitn
JUTUTENBHOCTBIO 2 ceK, cocTosimuii u3 50 xaapoB (pacTpoBbIX ¢aitnioB bmp), 25 U3 KOTOPBIX SBISIOTCS
WH(POPMATUBHBIMH, T.C. COIEpXKAT M300paKeHHWEe MCKpBI cBeueHHs. [locie 3Toro 3amyckaercs MOJIYIb

pacdera 3Ha4YCHUS XapaKTEPUCTUICCKUX IIPU3HAKOB.
[Mporpamma GRV-Virus

ITporeccopHslit 110K yIpaBieHUst
JUTUTEIBHOCTBIO HCKPBI

|

Biok nozaun BICOKOTO | HANpPsKEHNUE
HaIpsKeHHs ~30 kB

USB 2.0

RS-232

T

Henposoasimumit marepuai (GToporiact)
Puc. 1. CTpykTypHas cxema CHCTEMBI UCCIIe0BaHNs BUPYCHBIX HH(peKImii MeTogom ['PB

/ IIporpamma GRV-Virus \
— i

Mogyib ynpasieHus Mopgynb okagpoBoi Mogyinb ynpasiieHus Momyib pacuera
BeO Kamepoi (crTapr, pa3obusku AVI ¢aitna 0JI0KOM yTIpaBICHUS XapaKTePUCTHYECKUX
IIPUEM JIaHHBIX) JUINTENBHOCTBIO UCKPbI [IPU3HAKOB

Puc. 2. OcHoBHbIe Moynu niporpaMmbl GRV — Virus.

BrigesieHue XapaKTepUCTHYECCKHX IPU3HAKOB
[Mpu anamuze ['PB — n300paskeHnii B Ka4eCTBE XapaKTEPUCTHUECKUX MPU3HAKOB HCIIONIB3YIOTCS
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CIIE/IYIOINE XapaKTEePUCTUICCKUE TPU3HAKH:

e  a0CONIOTHBIC XapaKTEPUCTUKHU: TUIOMIA/Ib ISATHA M300pakeHHs (B MUKCENX); YCPEJHEHHOE
3Ha4YCHUE SIPKOCTH TSATHA; YCPEIHCHHbBIC 3HAYCHHS KKJIO0M M3 IBETOBBIX COCTABISIOMINX ITHKCEIS MATHA
n300paKeHusl.

®  UHTErpalibHbIC XapaKTEPUCTUKHU: CIIEKTPAITLHOE paCTpe/ieieHUe IPKOCTH.

Beinenenve msTHa M300pa)KEHUs MPOUCXOTUT 1O ciemyromeMy airoputmy. s BblIeneHUs
MATHA 3aJaf0TCs JBYMS TMOPOTOBBIMH 3HAYEHHSMH — TIOPOTOM SIPKOCTH (TIPH TIPEBBIIICHHH 3TOTO
3HAYCHUS] TOYKA CUMTACTCS YACThIO MATHA W300pa)KCHUS) U IMOPOT'OM PACCTOSIHUS, KOTOPBI HEOOXO01M
JUTSL HETTOTYYCHUS JIOKHBIX PE3YIbTATOB.

IMpu oOpaboTke M300pa)KEHUSI PACCUUTHIBAIOT SIPKOCTh KaXKIOW TOYKH W CPaBHUBAIOT €€ C
noporoBoid. Eciu sipkocTh Oonbliie mopora, To Touka aobdasisiercs K pacuery. [1o okoHYaHHH 00pabOTKH
O TIOPOTOBOH SIPKOCTH (POPMHUPYETCS TISITHO U300paKeHHUsI, B KOTOPOM KaJpbl HAJIOKEHBI JPYT Ha JpyTa.

Kanpel HaknmageiBaroTCs Apyr Ha APYra, 1O CIEAYIOMEMY MPaBIITY: MPH COBMAJICHUH KOOPIUHAT
(omHa ¥ Ta JKe TOUKa Pa3HbIX KaJpPOB) «IIPABUIIBHOM» CUUTACTCS TOYKA C OOJIBIICH SPKOCTHIO.

[lpy wWcCHONB30BaHMM TAKOrO TMpaBWJIa BO3MOXKHO BO3HHKHOBEHHE CIICAYIOIICH CHTyaIuH,

MIPOMJUTIOCTPUPOBAHHOI Ha puc. 3.

Kkagp Ne 1 Kkagp Ne N
IIATHO (SIPKOCTB TOYEK OOJIBIIIEC TTIOPOTOBOH )

@i

N Ilnomans pe3yIsTHPYIOIEro
\% TMATHA CYIIECTBEHHO OOJIBIIE
S —=> cpenHel Iiomau
\

(OoH (SIPKOCTH TOUEK MEHBIIIEC TOPOTOBOI)
Puc. 3. [TonyueHue J0XXHOTO pe3yibTaTa MPHU JABKEHUH UCKPBI BO BPEMsI SKCIIEPUMEHTA.

Bo Bpemsi skcmepuMeHTa HWCKpa MOXKeT ObITh HecTaOmIIbHOH. BoznelictBue 3THX (akropos
MPHUBOJIUT K JABMKCHUIO UCKPHI OTHOCHUTENLHO UTJIBI BO BPEMS ChEMKH, YTO B CBOIO OUYepellb CKa3hIBACTCS
Ha TOYHOCTHU TOTYYEHHBIX PE3yJIbTaTOB.

Bo u3bexxanue nomo0HOM CUTyaIlMy U BBEAEHO ITOPOrOBOE 3HAUEHHE pacCTOsIHUA. B aTOM cirydae
MEepBbIC N KAJAPOB ChEMKH CUUTAIOTCS «ITAIOHHBIMIY. Kak Tobko B 00paboOTKy momagaer kaap n+1 s
BCEX TOUYEK SPKOCTh, KOTOPHIX OKasanach OOJbIIE IOPOrOBOM PACCUUTBHIBACTCS PACCTOSIHHE 10
COOTBETCTBYIOIIMX TOYEK «ITATOHHBIX» KanpoB. Ecii 3TO paccTOsHHE MPEBBIIIAET MMOPOroBOE, T TaKast
To4yka B 00paboTke He yuacTByeT (cM. puc. 4). IIpakTuka mokasana, 4To MCIOJIB30BaHUE ITOPOrOBOTIO

SHA4YCHUA PACCTOAHHNA IMO3BOJINIJIO B HECKOJIBKO Pa3 MOBLICUTE CXOAMMOCTD IMOTYYCHHBIX PE3YJILTATOB.
ISITHO TAJIOHHBIX KaJIPOB (SIPKOCTH TOUYEK OOJIbIIE IIOPOTOBOIA)

PaccrosiHue MeHbIIIe HOPOTrOBOTO -
TOYKa B 00pabOTKe yyacTByeT

BBIJICTICHHOE IIATHO (SIPKOCTH TOYEK OOJIbLIC
ITOPOTOBOIT), HOMEP Kajpa OoJbIIe n)

Paccrosinue 0oibIie MoporoBoro -
TOYKA B 00pabOTKe HE y4acTBYeT

(OH (IPKOCTH TOUCK MEHBILE TOPOTOBOiT)
Puc. 4. Nnmroctpaliysi TOporoBOro pacCTOSHUSA.

[lpu anammsze bmp ¢daiiyioB uUCHONb3yeTcss aJaWTHUBHAs BeToBas Monenb RGB mukceneit
nzobpaxenus. [ kaxmod TOukM BhIIensercss 3HadeHwe KpacHoi (R), 3emenoit (G) u cunerr (B)
coctapisitonieil Bera. [lpu 8 OuTHON TyOMHE IBeTa IS CTaHAAPTHHIX bmp ¢aiiioB momydaem, 4To
3HAUCHMS IIBETOBBIX XapPaKTEPUCTHK JiexkaT B auanazoHe oT 0 (s ¢GoHOBBIX ToYek) mo 255 (mis

Hanbosee IPKUX TOUEK MSATHA CBEUCHUS).
Pacuer 4McnoBBIX 3HAaYEHUH XapaKTEPUCTHMUECKMX IPU3HAKOB IPOMCXOIUT IO CIEAYIOIIUM

dbopmynam:
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-1 N-1 Nl
R G, B, > BR,
R== _ G=i=0__ B=i0 BR=2=0__
N N N N
rae R, G, B — cpennue 3HaueHusT KpacHOM, 3€I€HON U CHHEH COCTaBJIIIONINX COOTBETCTBEHHO; R;,
G, B; — 3HaueHus KpacHOM, 3€JICHOW M CHHEH COCTABJIAIONINX JUISI KKIOW TOYKH IATHA CBEUCHUS
coorBercTBeHHO; BR, BR; — cpenHee u 1 — oe 3HaUeHUE IPKOCTH PacCUUTAHHOE IO hopMyIie:
BR=0,3-R+0.59-G+0.11'B
BecoBbie k03(p(PHIIMEHTHI IIBETOB OMPEACIAIOTCS HCXOAS W3 CYOBEKTUBHOTO BOCIIPHUSTHS WX
yernoBekoM. Kpome 3Toro uist sIpKOCTH CTPOUTCS CIHEKTPajbHOE paclpeneneHre, IpUMep KOTOPOro
IIPUBEJEH HA puC. 5.
PesyabTarsl uccienosanus. Pesynsrarel quHaMudeckoro I'PB n3ydeHust BUPYCOB XapaKTepU3YHOTCS
HE TOJILKO HOBU3HOM, HO UM OTHOCSTCS K pas3psiiy

N—

(yHIaMCHTAJIBHBIX. YCTaHOBJICHO Kupiauman — N Iopozosas spkocme
CBEUECHHE KaK y TIEPBUYHBIX, TaK HU Y g
MEpEBUBAEMbBIX KYJIbTYp KJIETOK 4Y€JOBEeKa H §
JKUBOTHBIX. BbisiBIeHO paznuuue mexay [PB — <« €
rpaMMaMi  KOHTPOJIbHBIX W 3apa)X€HHBIX §§‘
KJIETOK. § §
I'PB — rpaMMBl KOHTPOJIBHBIX KYJBTYP S
U KJIETOK, 3apaKeHHBIX BUPYCAMHU pPa3WYHbIX <& g
rpynn OTIMYAINCh MO TUIOLIAJA CBEYEHUS, o) ()A

CHEKTPAJIBHOMY PAaCHpPEECICHUI0 SPKOCTH, a
0 Bosmoorcuvie 3nauenus apkocmu 255

TaK)K€ yYCPEIHEHHbIX 3HAYE€HHWM  KpacHOM,
3€JICHOM M CHHEH COCTABJISIOLIMX BUIUMOTO
criektpa u3nydenus. [logoOHbIe pa3nnuns ObUTH YCTAHOBJIEHBI Y 4 BUPYCOB, UCTIONB3YIOMINX Pa3IMYHbIHA
reaernueckuii marepuan (PHK u [IHK), mameko otcrosmmx Apyr OT Apyra B CHCTEMaTuke (pom,
CEeMENCTBO) U UMEIOIINX Pa3HYI0 CTPATErHi0 reHoMa.

Taroke TPEATOKEHHBI METO/ TO3BOJSIET TPOCIEANUTh Pa3BUTHE BHUPYCHOH WHQEKIUU B
3apaKeHHBIX KieTkax. Ha puc. 6a u 66 mpeacraBieHsl auarpammsl miomaan [PB - cBedenwnii Bupycos
BesukyssipHoro cromaruta (BBC), ocnoBakiuusl (BoB) 1 KOHTpOIBHBIX KJIETOK yepe3 2 U 5 4acoB mocie
3apakeHUs1 COOTBETCTBEHHO.

Puc. 5. CnekrpanbpHoe pacnpeeiieHue SpKOCTH

145 145

140 136 140

135 135 4

130 - 127 130 127

125 4
120

115 4
5 110
110 4

w

‘IZ BBC 2 yaca @ OCIA 2 vyaca @ KoHTporb 2 4aca ‘ ‘u BBC 5 yacos &8 OCIMA 5 4acos @ KoHTponb 5 yacos ‘

125
120 -
115 4
110 4
105 4
100

\

Puc. 6a. lmarpamma cpeaneii miomama I'PB - Puc. 66. [duarpamma cpenmueit tmiomana [PB -
cBeueHuil BupycoB BBC, OCIIA u xoHTposibHbIXx cBeueHHi BupycoB BBC, OCIIA u KOHTpOJBHBIX
KJIETOK 4epe3 2 Jaca Iocje 3apakeHust KJIETOK 4epe3 5 4acoB MOCie 3apaskeHUs

IlepcnekTHBBI HCCIEI0BAHNS.

B nanpHEHmMX MCCIENOBaHUSX MPEAIOaraeTcd HAKOIUIEHHE CTAaTUCTUYECKOrO MaTepualia Io
3HAYEHUIO XapaKTEpUCTUYECKUX [PU3HAKOB [UIA pPa3IUYHBIX BHUPYCOB, MWCIIOJIB30BAHUE METOI0B
pacro3HaBaHus O0pa3oB IS  ONPEICICHHS HEU3BECTHBIX BHPYCOB Ha OCHOBE HAKOIUICHHBIX
CTaTHCTUYECKUX JaHHBIX, HAIPUMEP METOJ ONIKAWIIMX COCENeH, HEYeTKUE U pi MCUHMCIcHUS. Takxke
IJIAHUPYETCSI MOBBICUTh TOYHOCTH HUCCIIEAYEMOI0 METO/A 33 CUET CTa0MJIBHOTO MOJCPKAHMS BHICOKOTO
HaIPsDKEHUS, TCHEPUPYEMOI'0 COOTBETCTBYIOIIUM OJIOKOM.

Jlureparypa:

1. IomsixkoB A.IO., BpycennieB B.A. MeToxs!l 1 anropuTMel KOMIbIOTepHON rpaduku B npumepax Ha Visual C++, 2-e u3n,
niepepab. u fom. — CI16.:BXB-IlepepOypr, 2003 — 560 c.
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AHAAH3 CBIBOPOTOK BOABHBIX I'PHIITIOM H OP3 METOAOM
I'A30PA3PSITHOM BU3YAAHU3BAIIUH

boaexan B.C., Maasues O.B., J/IebBoB H.U., I'punHkoaa E.H.,
HIupoxos .M.

CII6 Boenno-MeaunuHckas AkaaeMust shirokov@mail lanck.net

I'punm 1 npyrue octpele peciuparopHbie 3a0oneBanus (OP3) 3aHUMaOT 0JJHO U3 BEAYIIUX MECT
B WH(EKIIMOHHOW MATOJIOTHH.

B nepuop snuaemuii rpunma 1 OP3, 0coOeHHO BBI3bIBAEMbIX HOBBIMU aHTUTEHHBIMH BapHaHTaAMU
BHUPYCOB, PErHCTPUPYETCS 3HAYUTENLHOE YHCIO OONBHBIX TSHKENBIMH W OCIIOKHEHHBIMH (OpMaMu
3a00JIeBaHus, 3a9acTyl0 KaK CIEJCTBHE Pa3BUTHSI BTOPUYHOTO UMMyHOAe(UINTA. ITO TpeOyeT B CBOIO
oyepeqb TPOBEACHHE CBOEBPEMEHHOW COBPEMEHHOW AWAarHOCTHKHW, HAIPABIEHHOW Ha ONpeieseHHe
STHONIOTHYECKOro  Bo30OymuTenss 3a0oneBaHWst W KaK  CJICACTBUE  Ha3HAYCHHWE  aJIeKBATHOM
MPOTUBOBUPYCHOM TEPAIUH C NENbI0 MPOQUITAKTHKA Pa3BUTHS OCIOKHEHHH.

[IpoBomvmas B Hacrodmiee BpeMms auarHoctuka rpumma u OP3  (peakuus CBSA3BIBaHUS
kommuieMenTa (PCK), peakuus topmoxenuss remarrmotuHaiuu (PTIA), peakums Hempsimoit
remarrmoruHanuy (PHIA), ummynodepmentHbiit ananmns (MDA), nMMyHODIIOOPECIEHTHBIA METO/I,
KyJIbTYpaJbHbBIC HUCCIICIOBAHMS) OCTAETCS B OONBIIMHCTBE CIy4aeB MO-MPESKHEMY PETPOCIIEKTUBHON, UTO
TpeOyeT MOoKCKa HOBBIX METOJIOB TMAarHOCTHKH JIAHHBIX 3a00JIeBaHU.

OpHMM W3 TEePCIEeKTUBHBIX HOBEHMIIMX METOJIOB JWAarHOCTHKM B MEAMIIMHE SIBISETCS METO.
razopazpsaHoi Buzyanusanuu (I'PB).

Henpio Hactosimielt paboThl SBWUIIOCH U3ydeHHE MapamerpoB ['PB mapHBIX CHIBOPOTOK KpOBU
OompHBIX TpummoM u japyrumu OP3. HMwmerommecss sKCriepUMEHTaJbHBIE JAHHBIE W PE3yIbTaThl
CBHUJICTENIbCTBYIOT O MIMPOKUX BO3MOXKHOCTsAX ['PB MeToma mpu mcciienoBaHUU CBOMCTB OMOJIOIMYECKUX
XKHUIKOCTeH. Mexay TeM, IpoBOIMMbIC paHee paboThl He 3aTparvBaid HAIMIPABICHUS M0 MCCICAOBAHUIO
napameTpoB ['PB kpoBH, CBUIAETENBCTBYIONUX O CTEIEHU U3MEHEHUN HEKOTOPBIX 3BEHHEB UMMYHUTETA.
Hamnbonee nHTEpeCHBIM Ha HAIIl B3TJIS SIBISIETCS MOUCK B3aUMOCBSI3H MEXK]Y YUCICHHBIMH 3HAYCHHSIMHU
napaMerpoB I'PB CBIBOPOTKM KpOBM, NOJIYYEHHBIX W PE3YyJbTaTaMH HCCIEIOBAaHUN IIJIa3Mbl KPOBH
merogamu PTTA, PHI'A, UDA, ypoBHeM nHTepdhepoHa KPOBH.

Hamu obcnenoBanbl 30 GonmbHbIX rpunmnoM u OP3, kxoTopble SBISIINCH KypCaHTaMH BOSHHBIX
yueOHBIX 3aBelleHui B Bo3pacte 17-22 ner. J[narHo3 yCTaHOBIIGH Ha OCHOBaHUH KIMHUKO-JIA00paTOPHBIX
U DJNHUJAEMHOJIIOTHUYECKHX  JAHHBIX. OTHOJIOTMYECKM  JMarHo3 MOATBEPXAECH  pe3ysbTaTaMu
CEpOJIOTUYECKUX peakiuii (4-X KpaTHOE HapacTaHUE THUTpa aHTUTEN) K UMMYHO(PEPMEHTHOTO aHaln3a
(HapacTaHMe YHMCIIOBBIX IMOKa3aTelel B MapHBIX ChiBOpoTKax Oonee 0,4). 1o 3THOIOrMUeCKOMY THarHO3y
OoNbHBIC paclpeeiINCh Ha CIIEMYIONIe TPYNIb: OONbHbIe ¢ rpunmnoM B — 12 genosek, rpunn B B
coueranuu ¢ rpunnoM A (HINI, H3N2), ageHoBUpYyCHOWH MH(EKINEH U MaparpumioM — 12 denoBek,
ocTapiirecss 6 deloBeK coctaBwin rpymnmy OonbHbIXx rpunmoM A (HIN1, H3N2) B coderanmu c
aJicHOBUpYCcHOW mHGeknuei. [lanabie 3a00eBanms MPOTEKAIN B cpefHeTsKenol ¢popme. Bee GonbHBIE
ObLTH 00CIIEIOBaHBI BYKPATHO: B MIEPUO] pasrapa 3a0oieBaHus v NIEPUO PAHHEH PEeKOHBAJICCIICHITHH.

UccnenoBanus mpoBomunmuck Ha «['PB-kamepe» ¢ wucmonb3oBanueMm mnporpamMmbel «GDV-
Capture». ChIBOpOTKa KpPOBH, B35iTast y OOJLHBIX, 3aMOpakuBasiack B o0beMe 0,75 M B CTEpHIBHBIX
TUTACTUKOBBIX TMPOOHMPKaX C TEPMETHYHOW KPBIIIKOW W pa3MOPaKUBAJIACh HEMOCPEICTBEHHO Mepe
paboroii ¢ 'PB-kamepoii. [lepen kaxxnoi cepreil SKCIIEpUMEHTOB TOBEPXHOCTh 3JIEKTPOJia POTUpaIach
CIIHPTOM H BBICYIIUBANACh. B Hamieii paboTe UCIONb30BaIach METOJIMKA, I/ie 00BEKTOM HCCIICTOBAHUS
SIBJISIETCSA KAl CBIBOPOTKU KPOBH, MOJIBEILIEHHAS HaJ1 AsiekTpoioM ['PB-kaMmepshl Ha minpuie.

B nacrosiiee BpeMsi paboTa 1O MCCIEOBAHUIO IJIa3Mbl KPOBH OONBHBIX ¢ rpunmoMm u OP3
npoaowkaercs. OmHaKO yXe TONMy4YeHHbIE pe3yiabTaThl comocTaBieHusa mnapamerpoB ['PB ceiBopoTku
KpOBH OONBHBIX, a TaKKe KIMHUKO-JIAOOPATOPHBIX JAaHHBIX HCTOPUH OONE3HH IMO3BONAT HE TOJBKO
crenath OOHA/JIEKHUBAIONIME BBHIBOJIBI O IMPOBEJACHHOM HCCIICNOBAHUM, HO M HAMETHUTh HOBBIC ITyTH
MPUMEHEHHS METO/Ia Ta30pa3psIHON BU3YaIM3aluU MPH WHPEKIIMOHHOW MaTOJIOTHH.
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HCIIOAB30BAHHE I'PB BHODAEKTPOTPA®HH B KOMIIAEKCHOMU
OIIEHKE 99®EKTHBHOCTH METABOAHYECKOH KOPPEKIINHA

*3yoarkuna O.B., **KpbIzkaHoBckui J.B.
*[TomMopckuii rocynapcTBeHHBIN yHUBepcuTeT nMeHdn M.B. JlomoHOCOBa, ApXaHrembck tofk@pomorsu.ru
**HUU cniopta, Cankt-IlerepOypr edwardk@rambler.ru

[Honnep:xanue HOPMANBbHOMN JKU3HEACATEIHLHOCTH OPTaHMW3Ma B M3MEHHUBIIHUXCS YCIOBHUSIX CpEIbl
obecrieunBaercsi BKIIOYEHHEM pE3EPBHBIX (PU3UOIOTUYSCKUX MEXaHU3MOB, XapaKTepu3yercs Ooiee
WHTCHCHBHBIM  TIPOTEKAHHEM  METa0OJIMYECKUX  PeaklUil  HampaBlCHHBIX Ha  KOMIICHCAIUIO
SHEpPreTHYecKUX 3aTpaT. Upe3sMepHO HaIpsbKeHHas pa0doTa TOMEOCTaTHYeCKMX CHUCTEM OpraHu3Ma B
MepUoa  aJaNnTallMOHHOW TEPECTPOMKM OOMEHHBIX IPOIECCOB  OO0YCIIaBIMBa€T HEOOXOAMMOCTb
MPUMEHEHUS] CPEJICTB KOPPEKIMH Ul NPEAYNPEKICHHS METa0OJIMYeCKUX CIBUTOB, O00YCIOBIEHHBIX
BO3/IeliCTBHEM BHEIIHUX (PaKTOPOB.

Marepuaasl U MeToabl HcciaeqoBaHus. B Xome morcka MeTabOIMUYEcKHX KOPPEKTOpPOB, C
YUETOM OTCYTCTBHUSI y TMperapara KaKHX-THOO HETaTHBHBIX IPOSBICHUH MOCIEACHCTBHS, YA00CTBa
JO3UPOBKM M TpHEMa, HaJW4Ms MO3MTUBHOTO BIMSHHS Ha PabOTOCIIOCOOHOCTh, HAMH ObLT BBIOpaH
mpenapat TIMIMH (AaMHHOKHCIOTa TiWIWH). B oOcnemoBanmu yudactBoBaid 20 BOJIOHTEpOB,
MPUHUMABIIHE TTUIMH CYOIMHIIIBATBHO B CyTO4HOU Jo3e 0,2 T 2 pa3a B JIeHb B T€UCHUE TPEX HEECIb.
JIist TIOTHOTHI TIPENICTABIICHUS O METaOONMYEeCKUX M3MEHEHHSX, MPOUCXOJSIINX B pe3yjbTaTe Mmpruema
TJIMIMHA, TPOBOIMIINCH UCCIIEOBaHNSA KPAaCcHON KPOBH (00K reMOriio0nH, [IBETHOM MTOKa3aTeNb, CPEAHAL
HACBHIIAEMOCTh JIPUTPOIUTA TEMOTJIOOMHOM, CpEIHSsI KOHIEHTpAIMsS TeMOIJIOOMHa B JPUTPOIUTE);
OTIPENeNsIOCh COJep KaHMe BEIIeCTB HU3KOM U cpeaHelt MonekynaspHod wmaccsl (BHUCMM) wu
omuronentunoB (OIl) B cymepHaTantax IuIa3Mbl KpPOBH M 3puTpouuToB [l1] ¢ mociemyromei
XpoMatorpapuueckoil pa3roHKoN CylepHaTaHTOB B KonoHke (d=1sm, Molselekt G-25) u cnekrpanbHOTrO
aHaM3a TONYYEHHBIX (PpaKmuii; ONpeneNsuIuCh 4YMCIOBBIe XapakrepucTukd [PB-rpamm [3] (turtomanm
3aCBETKH HM300paxeHUs, KOIPPUIHMEHT (HPaKTATBHOCTH, SHTPOIUS) CYIEPHATAHTOB JSPUTPOIMTOB U
TJ1a3Mbl KPOBH Tiepe/l IPUEMOM U Ha CIEAYIOIINI IeHb [0 OKOHYAaHHH MIpHeMa MpenapaTa.

Pe3yabTarhbl HCCIe10BaAHNS.

[ocne mpuema TIUIMHA W3MEHHIICS TPOMUIb CIIEKTPOTpaMM CYNEpHATAHTOB IIa3Mbl KPOBU H
SPUTPOLUTOB OOYCIOBICHHBIM KOJIWYECTBEHHBIMH W Ka4eCTBEHHBIMU HM3MEHCHUSIMH COCTaBa BEIICCTB
CpeIHEeMONeKyIsIpHOro myjia. Tak, y BceX YyJacTBYIOUIMX B IKCHEPUMEHTE BOJIOHTEPOB YBEIHUMIIAChH
kounenTpaimss BHHUCMM B KpoBH ¢ TOCTOBEPHBIM POCTOM MX COACPKAHUS HA IPUTPOIUTAX (B CpeIHEM
ot 22,9+0,60 ycim.en. no 24,3+0,62 ycn.en., p<0,05), 9ToO MOXET SBIATHCS PE3yIbTATOM IOBBIIICHHOMN
aacopormn BHUCMM sputponutapHoii MeMOpaHOW, WM e YBEIUYCHHEM KOJIMYECTBA CaMHUX
SPUTPOIIUTOB, YUUTHIBASI TEMOMOITHIECKYIO QyHKIMIO riunruHa. Konnentpanus OI1 B kpoBu cCHH3MIIACE,
MIPH ATOM OTJIMYKE OBLTO CTATUCTUYECKU 3HAYMMBIM JIJIA TU1a3MBl, T1e ypoBeHb Ol uameHunsics B cpenHeM
or 0,32+40,02 r/n mo 0,26+0,01 r/n (p<0,05). Peructpupyemasi AMHaAMHKa JaHHOTO IMOKA3aTeNs OTPaXKaeT,
10 BCEeil BUAUMOCTH, YMEHBIIIEHNE HHTEHCUBHOCTH TPOIIECCOB MpoTeonu3a. Ha 3To ykas3sIBaeT U TO, 4TO
kauecTBeHHBbIH coctaB BHHCMM ma3mel y BeeX 00CIENyeMbIX XapaKTepPHU30BaJICS CHUIKCHHEM IOJIH
KaTaboIMIECcKOl cocTaBisitomieii — B cpeareM ¢ 19,7% mo 15,9% (p<0,05). B oTnensHBIX caydasx, y JIUII
C W3HAYaJlbHO BBICOKMM YpPOBHEM BellecTB Kartabomuueckoro myma (23-31,5%) ux copepkaHue
YMEHBITIIIIOCH B 1,5-2 paza (1o 15,2-16,8%). Kpome storo, mpousornuio nepepacupenencane BHuUCMM B
KpPOBH, KOTOPOE KaXKJIbIil pa3 CTPEMUIIOCh K COOTBETCTBYIOIICH ONTUMAIbHON BEMUYMHE KO3(DduireHTa
pacrpeneneHus JaHHBIX BEIIECTB MEXK/y TPAHCIIOPTHBIMH OElKaMH TUIa3Mbl U dputponutamu (k 0,5).

AHanmu3 pe3ynbTaToB Xpomarorpaduyeckoro (QpakiMOHMPOBAaHUS TOKa3al, YTO HauOONbIIHE
W3MEHEHUS! TIPOU3O0IILIH B cOCTaBe ¢ 4 10 7 Ppakiusax S3pUTPOLUTOB U ¢ 5 10 § PpakIusiX IIa3Mbl KPOBU.
@OpakiMOHHBIE U3MEHEHHU JUIA TJIa3Mbl KPOBU XapaKTepHU30BaJINCh 10cToBepHbIM (p<0,05) cHIkeHHEM
KaK 3Ha4YCeHUH 3KCTUHKIMH, TaK W YKCia CHEKTPalIbHBIX MUKOB (pHc.l). YCTaHOBIIEHO, YTO HauOOJIbIIEe
conepxanue OIl perucrpupyercs Bo (pakiusx 5 u 6, U 3TH XK€ (QpaKIMU CoAepKAT HAUOOJbIICe
KOJINYECTBO HE3aMEHUMBIX aMUHOKHCIOT [2]. CrnemoBaTenpHO, B pe3ynbTaTe MpHeMa TIIMIKHA
MPOUCXOUT PACXOJOBaHHE AMHUHOKHCIOTHOTO ITyJia KaK CTPYKTYpHOH OCHOBBI JUIsi CHHTE3a OCIIKOB.
Pesynbrar mpoBeneHHOro reMaTONOrMYecKOro aHajiu3a BBIIBIJI TEHACHLHIO pPOCTa TIOCIE IpueMa
TIIMIMHA ~ KOJNMYECTBEHHBIX  IOKa3aTeleld  KpacHOW  KPOBHM:  KOHIIGHTpAlMM  TeMOrJoOWHa,
SPUTPOLUTAPHOTO YUCIIA, CPEAHEN HACKIIIAEMOCTH SPUTPOLIUTOB TEMOTTTOOMHOM.
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Puc. 1. Cnexrporpammsl (hpakuuii mia3msl KpoBH 110 (a) u nocie (0) npuema riiiiuHa.
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KaTabOoINIECKUH Tyl
BHuCMM
Puc. 2. Koppensuonssie cBs3u napaMerpos ['PB-rpaMm cynepHaTaHTOB IU1a3MBbI KPOBH U 3PUTPOLIUTOB
C IIOKA3aTEJISIMU CPEIHEMOJIEKYJIIPHOTO I1yJ1a BELLECTB! NpsIMBIE; ------ oOpaTHBIE.

I'PB OuosnekTporpaduieckue HCCACAOBAaHUS, MPOBEIACHHBIC HA PA3JIMYHBIX OMOJIOTHYSCKHX
KHJKOCTSX, BBISIBHJIA BBICOKYIO YYBCTBUTEIILHOCTh METO/IA 110 OTHOIIICHHUIO K UX COCTaBy. Y CTAHOBJIICHO, YTO
TUTOIIA/Ib 32CBETKU M300pasKeHUs] HAIPSIMYIO 3aBHCHT OT MPUPOBI, @ SHTPOIHUS B COOTBETCTBHH CO CBOUM
onpe/elieHHeM HEYITOPSIOYCHHOCTH B OOMbIIEH Mepe 3aBUCHT OT KOHIICHTPAIIMU HAXOMSAIIUXCSI B KHIKOCTH
BemectB [3]. Ilocnme nmpuema rimrmHa ducioBble mapaMerpbl ['PB-rpaMM cymepHaTaHTOB I1a3Mbl KPOBU U
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SPUTPOIMTOB UMENH OIPEeTIeHHYIO TEHACHIINIO H3MEHEHNH: TJI0MAAb 3aCBETKH U SHTPOITHUS IJ1a3Mbl KPOBU
CHIKAJIMCh, @ JPUTPOIMTOB — IIOBBIIAINCH, 110 CPAaBHEHHIO C HCXOAHBIM ypoBHeM. [laHHas IUHAMUKa
ToKa3aTeneil ra3opa3psaHbIX H300paKeHNI COOTBETCTBYET KOIMYECTBEHHBIM M Kaue€CTBEHHBIM M3MEHEHHSIM
CPETHEMONIEKYJSIDHOT'O ~ TTyJla  BEIIECTB, KOTOphIE 110 TPOBEJCHHIO METa0ONMUYECKOH  KOPPEKIUH
XapaKTepH30BaJIMCh yMeHbIeHneM KonieHTpanun OIl u BemecTB kaTtabONMYEcKoro MPOUCXOXKICHHUS B
TU1a3Me KpoBH U yBennueHneM conepkanist BHHCMM Ha sputpormrax.

Beutn  BeIsIBIIGHBI TecHast oOpaTHash CBS3b DHEPrO3MHUCCHOHHBIX IPOIECCOB C YPOBHEM
Merabonuyeckoro HanpsokeHus (r = -0,81) u mpsiMasi 3aBECUMOCTD CPEAHEH CTENeH! ¢ PYHKIIMOHATBHBIM
COCTOSIHMEM cucTeMbl 3puTpoHa (r = 0,45). Caenyer OTMETHTh, UTO ompeaensemsie nmapamerpsl I PB-
rpaMM HMEIOT HauOOJbIIee KOJMMYECTBO CTATUCTUYECKH JOCTOBEPHBIX OOpAaTHBIX KOPPEISIUil ¢
MOKa3aTeMAMU CPEIHEMOJIEKYIIIPHOTO IMyJia, XapaKTepU3yIOIUMH MPOIECCHl AMUMHUHALMU WX TOYKaMHU
(puc.2), YTO COOTHOCHTCA C TPUHIUIIOM CYIIECTBOBAHHUS OTKPBITHIX OHOCHUCTEM: MOANEpKaHUE
MOCTOSIHCTBA TOMEOCTa3a OpraHW3Ma PEaM3yeTcsl TPH YCIOBHHM HENPEPHIBHOTO OOMEHa BEIeCTBAMHU H
JHepruey ¢ BHemHel cpenoii [4].

Takum 00pa3oM, TPOCIEKUBAETCS COOTBETCTBHE M3MEHEHHU YHCIOBBIX XapakTepucThk [ PB-
rpaMM, XapaKTepU3YIOIINX YHEPTOAMUCCUOHHBIE MTPOIECCH], U MOoKa3aTeell CpeqHEMONEeKYIIPHOTO myia
BEIIIECTB, OTPAXKAIOIIUX HAIPAaBJICHHOCTh CYOCTPaTHBIX MOTOKOB, YTO IO3BOJISAET MCIOJb30BaTh ['PB
OnodIeKTpOrpaduIo Kak METo 1 SKCIPECC-OIEHKH METa0oInIeckoro 3¢ (GexTa MpoBOAMMON KOPPEKIINH.
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BPEMEHHASI IHHAMHKA PEAKIITHHA BOAOC HA AASEPHOE USAYYEHHE
H SAEKTPOMATHHTHOE IIOAE

*Kopotkos K.T'., *IlerpoBa E.H., *Mamiorun B.U., **Kuseserrep /1.B.,
***BanHmeaooum A., ***Marpasepc I1.
*CII6 HUN®K, CIToI'Y UTMO, ** CII6 I'TY, ***Aveda Corporation, Minneapolis, USA
heleonores@mail.ru, gdv@korotkov.org

Wzyuenne BoioC moJ| JeHCTBUEM pa3IHUHBIX (PaKTOPOB SBISIETCS aKTyalbHOHM 3a1adeil, Kak Juist
JepMaTONIOTHH, TaKk W Juisa KocMmeronoruu [1,2]. B To ke Bpemsi, B OONBIIMHCTBE JIMTEPATYPHBIX
WCTOYHUKOB BOJIOCHI pPAacCMAaTPUBAIOTCA KaK HMHEPTHas TKaHb, COCTOSIIAs M3 KEPaTWHU3MPOBAHHBIX
KJICTOK, HE HUMEIOIIMUX OHOJIOrMYSCKOW aKTHMBHOCTH. B mociemHee BpeMs TEXHHMKA JWHAMHUYECKOM
razopaspsaHoi Busyanmszanuu (PB) Haxomur Bce Oosibllice NPUMEHEHHE IIPU  HMCCICIOBAHMSIX
pa3IHYHbBIX 00BEKTOB [3-6].

Pe3ynbTaThl SKCIIEpPUMEHTOB, MPOBEACHHBIX MO JIBYM HE3aBHCHMBIM METOAMKAM, MOKa3alH, YTO
XapaKTepUCTUKU BOJIOC HMEIOT BPEMEHHYIO JUHAMUKY U PEarnpyloT Ha BO3JAEUCTBHUS Ira30BOT0 pa3psiia U
nazepHoro obmydenus. [lomydeHHbIe TaHHBIE OTKPHIBAIOT HOBBIE MEPCIIEKTUBBI KaK JJISl HAYIHOT'O, TaK U
JUTA TIPaKTHYECKOT'0 NCCIIE0BaHUS BOJIOC.

MeTtoab! uccienoBanus: J[Jig ucciaeqoBaHuil UCIOIb30BAINCH MYKCKHE U JKEHCKUE BOJIOCHI, HE
MOJIBEpraBIINeCcs XUMHYECKUM BO3JACHCTBUSIM (OKpalldBaHWE, OCBETJIEHHE, XHMHYecKas 3aBHBKa).
Bornocs! cpezanuchk ¢ 3aTbUIOYHOM YacTH TOJOBBI MCIBITYEMBIX HAa PACCTOSHHH OKOJIO 2 CM OT KOXH.
OO6pa3ipl BOJIOC, H3MEPEHHS Ha KOTOPBIX MPOBOIMIKCEH Cpa3y Mocie cpe3a, ObIIN Ha3BaHBl «CBEXKHMI.
Bornocsl, 1t KOTOpBIX BpeMEHHOM MHTEepBaI MEXKIY CpPEe30M U M3MepeHusMH mpesbiiian 20 aHel, Opu1n
Ha3BaHbl «cyxXuMm». [ HMccineoBaHUS BOJOC OBUIM NMPUMEHEHBI J1BA HE3aBUCHMBIX METO/a: METOJ
ra3opa3psIHON BU3yaJM3alliy | JIa3epHOH CIIeKII-HHTEp(epoOMETprH.

1. Meton I'azopa3psianoii Buzyanuszamuu

Meronuka HCCIEAOBaHHUS BOJOC METOJOM Tra30pa3psaHOi BU3yanu3alMyd Oblla MOAPOOHO
onucaHa B paborax [7,8]. B xoze skcmepuMenTa oOpaselr Bojoc momermaercs B OMII, mpoucxomut
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AMHUCCHUS 3aPSDKEHHBIX YacTHIl U (hOpMHpYETCs Ta30BbIi paspsi. Bpems mogaun UMITyILCOB HAIPSHKEHHS
Ha snektpon I'PB kamepsl coctaBisier 5 cekyHI. IIpocTpaHCTBEHHOE paclpeneneHue Mo ra30BOro
pa3psiaa 3anuchkiBaercs B Bunae AVI-gaiinor (Audio Video Interleaved). 3aTtem B crienuaan3upoBaHHOM
I'PB nporpaMMHOM KOMILIIEKCE PACCUYUTHIBAIOTCS OCHOBHBIC HH(OPMATHUBHBIE ITApaMeTPhl N300paKeHUH,
KOTOPBIMU [JIS1 BOJIOC ABJIAIOTCA IJIoIaAb U MHTCHCUBHOCTE CBCUCHU .
2. Merogn JlazepHoii Cnexi-UnTepdepomerpun

Jnga umccnenoBaHUs TMPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHK BOJOC MPH KOTePEHTHOM
OCBCIICHUN TIPUMCHAJICA OHTHKO-KoppeHHHHOHHBIﬁ METOA, 33KJ’IIO‘I3IOH.[I/II710$I B CpaBHCHUU BHJA
ONTUYECKUX KapTHH BO3HHMKAIONIMX IPU pacCETHUH JIa3epHOro H3ydeHHs Ha obpasie. OcoO0eHHOCThIO
BH/JIa PACCESTHHOI'O Ja3epPHOro (KOTepEeHTHOI0) U3MYUYEHHs Ha ONTHYECKH HEOJHOPOIHBIX (II€POXOBATHIX)

o0beKTax SIBJIACTCS (dbopmupoBaHue
HHTEPPEPEHIIMOHHBIX CIIEKIT - KapTHH, i
MPEACTABISIONINX COOOM  XaoTHYEeCKOe CKOIUICHHE
TEMHBIX WM CBETJIBIX  IISTEH. Omnpenenenne 8
KOPPEISIIMOHHBIX CBS3EH pa3iMyHBbIX HN300pakeHHH 3 4 | B

[O3BOJISIET OLIGHUTh OTJAMYME BHUAA CIOXKHBIX II0 @EE = .

CTPYKType M300paKEHHH, JUHAMHUKY UX M3MEHEHHUS BO [ ==
BPEMEHU M BO3JCHCTBHE pa3iu4HbIX (akTopos [9,10].
Ecnmu cpaBHHMBaeMble 1O BUIY H300pa’keHHs TTOXOXKH, 2 2
To  (QYHKIUSA  B3aUMHOW  KOPPEISALMM  HUMEET —H
makcumansioe 3HadeHnuss CCF..., a dYem Ooubiie 1

pasauurs BUJa M300paXKCHHUM, TEM MEHbBIIIC 3HAUCHHE
CCFux. OJrTa  3aBHCHMOCTH  HCHOJB3YETCSI B Puc.1.Cxema ma3epHoil SKCIIEpUMEHTATBHOM

JlaJIbHeNIIeM npu HCCIIEIOBAaHUHU IIMHAMUKHA YCTAHOBKH. 1 — 0lMHOYHEIN BOJIOC; 2 —

npeoOpa3oBaHusl CIEKI - KapTUH BO BPEMEHH IPU ONTHYECKUE CTEKIISTHHbIE IU1acTHHEL, 3 - He-Ne

OCBEIIEHUH BOJIOC JIa3€PHBIM U3ITy4EHUEM. nasep; 4 — KOrepPEHTHOE H3IyICHHE; 5 —
Cxema IKCTIEPUMEHTATIbHON YCTaHOBKH paccesnnblit ceet; 6 — I13C Kkamepa

npuBeneHa Ha puc. 1. Mccnenyemsrii obpaser Bosoc 1

(omMHOYHBIA BoNOC) (PUKCHPOBAJICS MEXKIY IBYMs ONTHYECKHMMH CTEKISIHHBIMH IUIACTHHAMH 2, YTO
IIO3BOJISLII0O YMEHBIIUTL BJIUAHHEC BHEIITHEH Cpeabl U OGeCHe‘II/ITB TOYHOC MO3UIIUOHUPOBAHUE. J'Ia3epHoe
u3nydeHue 4 ¢ JumHOM BoOiHBI A=0,6328 MKM HampaBsUIOCh Ha HCCIEAyeMblii oOpasen. B
JKcIepuMeHTax ucnonb3oBaics He-Ne mazep 3 ¢ amamerpom mydka 1 MM u MomHOcThio 1 MBT.
NzobpaxxeHne BO3HUKaIOUleH WHTEPPEPEHIIMOHHON KapTUHBI PErHCTPUPOBANIOCH TEICBU3MOHHOM
Kamepoit 6 ¢ paspemenueM 740 x 572 mukcens.

Wzmepenue pacnpeneneHuss HHTEHCUBHOCTH PaCcCeTHHOTO 00pa3oM H3ITy4eHHs TPOBOAUIOCH B
JaJbHEH 30HE MU(PAKIMH MPH KPATKOBPEMEHHOM OCBEIICHMM 00paslia j1a3epoM, cocTaBistomum 10-
15 cek. B xoze mpoBeneHus u3MepeHU BUJ M TUHAMUKA UHTEP(EpEHIIMOHHBIX KAPTHH, OTY4YCHHBIX OT
pa3IMYHBIX 00Pa3I0B, KOHTPOIHPOBAIIKCH B TEUCHUE HECKOIBKHIX CYTOK.

Pe3yabTaThl 3KCNEPUMEHTOB

B xoze mpoBeneHust SKCIepUMEHTOB 110 JIBYM OIIMCAHHBIM METOJMKaM ObLJIO MCCIeI0BaHO Ooiee
20 o0pasloB BOJOC MYKYMH W JKEHIIMH B Bo3pacte 17 — 55 ner. Ilpu mpoBeneHwH pacueros
aHaM3MpoBaach MUHAMHUKA W3MEHEHHUS MapaMeTpoB, OMKCBHIBAIONIMX KaK Ta3opaspsiTHOC CBEUCHHE
BOJIOC, TaK ¥ JIa3epHYI0 MHTEpEpPEeHIIni0 BOKPYT Boioca. Ha pucynkax 2 u 3 mpencTaBiieHbl Tpaduku
AVHAMUKH HU3MCHCHHUSA MWHTCHCHUBHOCTH TIa30pa3pAgHOro CBCUCHUA U B3aMMHOI KOppeﬂHHHOHHOﬁ
(YHKINU CIIEKI-KapTUH «CBEKUX» 00pa3loB BOJIOC B TEUEHHE HECKONbKUX aHel. [IpeacraBieHHble Ha
rpa(bHKax JUHAMUYCCKHUEC HM3MCHCHUA SABJIAIOTCA XapaKTCPHBIMU IJIA 6OJII)IHI/IHCTB3 HUCCIICAOBAHHBIX
«CBEXHX» 00pa3noB Bonoc. Kak BUJHO W3 MPEACTaBICHHBIX PE3YJIbTATOB, JUHAMUKA H3y4aeMbIX
mapamMeTpoB BOJIOC, IMOJIYYCHHBIC ABYMSA HE3aBUCHUMBIMH MCETOAUKAMHU, UMCIOT CXOXUC TCHACHIIUH. Ha
rpadukax HaOmOgaeTCsl PE3KHI cHaj MCCleqyeMbIX MapaMeTpoB B IEPBBIE Yachl MOCIE cpe3a BOJIOC,
OJIHAKO TIOCIIE TIPUIIOKEHHUS K BOJIOCAM Yepe3 OIpe/eNIeHHbI BPEMEHHOW HHTEPBAN 3JIEKTPOMArHUTHOTO
MOJISl WJIK OCBEIICHUSI X JIa3epHBIM U3JTydeHHEM, HaOmoqaeTcsl yBelInueHHE PErUCTPUPYEMOTo CUTHAIA.
ITocne Ka)KI[Oﬁ Imays3bl B USMEPCHUAX CUTHAJ CHUIKACTCA, OAHAKO IO/ BJIMAHUEM ITpoLecca USMCPEHUA OH
BO3pPACTAET JI0 BEIMYHMHBI, XapaKTEPHOHN JIJIsl KaXKI0ro 00pasiia BoJoc.



X Mexxdynapoonsiii Konzpecc no buoreKmpozpaghuu 59

=]
3]

m
=
L

=~
s
S
—

[
J’\t ] Y

Intensity
®,
g
<
LN
e
‘*N
¥eo

3]
3]
L

5]
o

!
LS

Foy
[==]
L

o=
m

o o o o o o 90 o 2 O o 2 90 0 9o 9 9 o0 o o o0 9090000 O
O 0o 0o 0O o0 o0 0 o0 o0 0 0 0 o0 0000009000000 o0o0000

1 i ' T 1 T i 0 T i i i v : i | 0 T
e T ST~ T == R T o S - T = = R o T N = SN = SO = R o B = B == S o N T SN~ = SO == N = N S |
- - = = = ™ N N O — = — = — 0 N N O - — = = - oM NN oo

Puc.2. BpemenHast 3aBucumMoctb UHTeHCUBHOCTH [ PB cBeueHus oOpasiia «CBeXXHX» BOJIOC B TEUSHHUE MEPBBIX TPEX
ItHel mocite cpe3a. Kaxple 5 okcrepuMeHTaIbHbBIX TOYEK (COeTMHEHHBIX JIMHUSIMH) COOTBETCTBYIOT CEPHSIM
W3MEpEeHUH, CHATHIX C MHTEPBAJIOM | MUH.

Jdisg  «cyxux» 00pas3ioB BOJOC HAOMIOJAINCh 3HAYMTEIBHO MEHBIIME BPEMEHHBIC HW3MEHEHHS
napamerpoB. OJHAKO peakiusi BOJOC Ha BO3JCHCTBHE ra30BOIO pas3psiiia MU KOIEPEHTHOTO H3Iy4YCHHsI

TaKxe (uKcupoBanace. [Ipu

HCCIENI0BAHMAX METOI0M iodm

ra3opaspsHON  BHU3yalIHM3allMM Ha

«CYXUX» oOpasmax BOJIOC 09 delta 12348 min

HaOJI0/1aach 3HAYUTEILHO MEHBIIEe 1

W3MEHEHHE XapaKTePUCTUK CBEYEHUS osl l—i delta t=460 min

BOJIOC TIOJ] JCUCTBHEM IIPOLETYpPhI 3 ! - delta t=325 min

mmepenus (Puc. 4). Ilpu ocBemeHnn w07, " ' D delta =137 min

00pa3IoB «CYXHX» Bonoc  © vole2rn -2 i i
KOICpCHTHBIM  JIa3€pHBIM  IIyYKOM ' ! f.. '! i (] -
WHTepPEpPEHIIMOHHAS KapTHHA PE3KO I . " ! 3
MEHSCTCS M OCTAaeTCsS IOCTOSHHOMH ’ 2411 T 2811, 2911,
nmpu  Oojee  HU3KOM  3HAYCHUHU 0,4 A—————— .25;111 .26'11.' —
GyHKIMN B3aMMHOM Koppemsiuuu (1o 0 16 32 48 64 B0 96 112 138 154 170
CPaBHEHUIO co «CBEKUMI Time, h

o0pasiamu BOJIOC), YTO MOKA3aHO Ha

puc. 5. Puc.3. BpemenHast 3aBUCHMOCTb (D)YHKIIMM B3aUMHOMN KOPPEJISIIUH

CIICKJI-KapTHUH 00pasiia «CBEKUX» BOJIOC B TCUCHUH IIEPBHIX 7
JIHe# moce cpesa.

[Ipu ocBelieHUH 00Pa3IOB BOJOC KOMEPEHTHBIM CBETOM Oblia BBISABIICHA CHUJIbHAS 3aBUCHUMOCTD
BPEMEHHOI0 U3MEHEHHS BUa MHTEP(PEPCHIIMOHHBIX KAPTHH OT JJIMHBI BOJIHBI U31ydeHus. Kak nmokazanu
HCCIIeIOBaHMs, HanOObIice BO3JCHCTBHE HAa BOJOCH OKassiBaa He-Ne masep ¢ JUIMHOW BOJHBI A =
0.6328 MmkM (kpacHBI cBeT). B »ToM ciydae BenudymHA H3MEHEHHUS MAaKCUMyMa KOPPEISIITHOHHON
(YHKIIMHU, TI0 KOTOPOH OIIEHMBAJIOCh M3MEHEHWE BHUJa HaOIIo/NaeMoil MHTep(epEeHIIMOHHON KapTHHBI,
cocraBimsna 10 30%. BoszaelicTBre H3MydeHHs JIa3ePHBIX THOMOB C JTHHaMH BOMH A= 0.66 MKM H
A=1.05 MKM OKa3BIBAI0 3HAYUTEIBHO MEHBIICE BO3JACHCTBHE HA BOJOCHL. V3MeHEHHE 3HAYEHHUS
KOPPEIAIMOHHON (DYHKIIMM B JaHHBIX 3KCIICPUMEHTaxX He mpeBbimano 8%. Pe3ynbraThl 3KCIIEpUMEHTA,
MPOBENICHHOT 0 Ha OIMHAKOBBIX 00pasliaX «CyXHX» BOJIOC, IPEJCTABIEHBI Ha pHC. 6.

Oo6cyxaenue
Ha ocHOoBaHuM TMOJYUYCHHEBIX PE3YJIbTATOB MOXXHO CACIIATh CIICAYIOIINEC BBIBO/bI:
1. Bonockl 4enoBeka 007amalOT OMOJIOTMYECKOW aAKTHBHOCTBIO ¥ TPOSIBISIOT peakiuio Ha

BO3/IciicTBHE BHEIIHUX (PaKTOPOB.



60 Hceaedosanue 800bl, b0 02UMECKUX KUOKOCHET 1 MAMEPUAN06

2. IToq BO3AEHCTBHEM KOTEPEHTHOTO W3IyYeHHs ¢ IHHOH BOJMHBI A= 0,6328 MKM wiIH
yIsTpaHOoIETOBOr0 M3IyueHuss TasoBoro paspsma (A= 0,3 — 0,6 MKM) aKTHBHOCTH BOJIOC
yBenuuuBaercsa. Jlanueii 3¢ @dext HaOMOAaeTcs Kak IpH HccieAoBaHMiIx MerogqoM ['PB, Ttak u B
JIa3epHBIX dKCIIEPUMEHTAX.

3. Pe3ynpTaThl IByX HE3aBUCUMBIX METOAVK BBISBIUIA 3aBUCUMOCTh aKTUBHOCTH BOJIOC OT BPEMEHH,
MIPOIIEAIIEro mocie cpe3a. BpeMeHHbIE 3aBUCHMOCTH TapaMETPOB «CBEKHUX» U «CYXUX» BOJIOC UMEIOT
XapaKTePHBIC OTIMYHUS.

Time dynamics of fresh and dry hair

65 ‘
—e— fresh hair
- /‘/ —=a—dry hair
55 s f/. '\/\. LN »../'/./' V/‘ .
3 A ‘\/ "
5 r
= 50
o
<
45
40 =s an_nn o n al A pa Seig ange”
g w b = oo w e
35
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Ne of measurement

Puc.4. BpeMeHnnast 3aBUCUMOCTD HHTEHCUBHOCTH I PB cBeueHNs «CBEXUX)» H «CYXUX)» BOJIOC.

1,0 u
1 - sample H10 "dry"
7 2 - sample H?  "fresh"
0.8 %=0,6238um
_ Puc.5. BpemenHas 3aBUCHMOCTh
= -~
LR . . . (YHKIMY B3aUMHOMN KOPPEISLUH
I
& e T CHEKJI-KapTUH TSI «CBEXKUX» U
= 7 2
| KCYXUX» B
5 e «CYXHX» BOJIOC
O
B . % T ———m
0,2+ !
0,0 . : . : . T . : . T . ,
0 2000 4000 6000 8000 10000
t.min
1,00 H
0,95 s AAAD
i o0,y Puc.6. 3aBucumocTs MakcuMyma
= Ly (YHKIIMY B3aUMHOM KOPPEISLUH
;";. it i H10,graup of hair, dry IUIs 06pasIa «CyXux» BOJIOC TpU
E 1995 1-2=0.6328 um Pa3IUYHOMN IJIMHE BOJIHBI
L ] | 2 A=l ain KOI'€pEHTHOI'0 U3JIy4EHUS.
8 oo S S sl 1- He-Ne nasep,
4 h | v
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METOA I'PB BUOSAEKTPOI'PA®HH AASI HCCAEAOBAHHSA
XMHUIKOCTEH, IOABEPTIIIHXCH BO3AEHCTBHIO
OAEKTPOMATHHUTHOTI'O IIOAS

*JIucronamos 10.U., *YHepmauun C.B, **Axmeresu I'.T'., **Koporkuna C.A.,
**KpbpkaHoBckui J.B., ***Bopucosa M.B.
* JlenuHrpaackuit rocynapctBeHnbii yausepeureT uM. A.C.ITymkuna, **HO Accormanus «KTW»,***CIIol'Y.

B mocnennee Bpemsi Bce Oonbllle BHUMaHWE HCCIEOBATENed TPUBJICKACT BIUSHHC
3JIEKTPOMArHUTHBIX TOJIel Ha OpraHuM3M >KMBOTHBIX W yenoBeka. Hambomee MOIIHBIMH HCTOYHHKAMHU
3MeKTpOMarHuTHOro u3mydenus ciyxat JIOII m asmekrporpancrmopt. Tak mnm nHade, Bce OBITOBBIE
npuOOpBI, paboTaIe OT DJIIEKTPOCETH WIM aBTOHOMHOTO TIMTaHHs SIBJISIOTCS HWCTOYHUKAMH
ANEKTPOMArHUTHBIX Tosiel. K moTeHuansHo HeOnaronprusTHEIM UCTOYHUKAM 3JIEKTPOMArHUTHOTO TIOJIS
MPOMBIIIUICHHON YacTOTHI (MCIOJIb3YEMBIX B TIOBCEIHEBHON JKMU3HU - B OBITOBBIX YCIIOBUSX) OTHOCSTCS:
MUKPOBOJIHOBBIE TI€UH, a3pPOrPHIIM, XOJOIMIBHUKH, KyXOHHBIE BBITSDKHBIE YCTPOICTBA, 3JIEKTPHUECKHE
YCTpPOWCTBA «TEIUTbIE MOJNbD, HarpeBaTell, HEKOTOPbIE CHCTEMbl CUTHAIN3AIUH, 3apsAIHbIEe YCTPOUCTBA,
BBITIPSIMUTENTN, TIPE0Opa30BaTENN TOKA H JIp..

Ucxons w3 m3BecTHOro (hakra O CrOCOOHOCTH MeToja rasopaspsaHoit Busyanusanuu (I'PB)
yIaBIMBATh W3MEHEHHS (PH3MKO-XMMHUYECKUX XapaKTEPUCTHK pa3iu4yHbIX pacTtBopoB (1), aBTOpHI
HNPEANPUHSAIN MONBITKY H3Y4YUTh BO3MOXKHOCTH INpuMeHeHus ['PB g perucrpanuu BO3AEHCTBUA
AJIEKTPOMArHUTHOTO TI0JIsl Ha (usnonorundyeckuit pactop (pactsop 0,9% NaCl).

Jna peanuzany TOCTaBIEHHOW II€TM HCHOJb30BAlTach CTaHAApTHAs METOAHMKA OLIEHKH
XapaKTePUCTUKH KUAKOCTH, pazpadoranHas B HOA «KTW» (2).

Cxema ombITOB

IIpo6a Ne 1 (konTposb) pactBop 0,9% NaCl (temmneparypa 22 C);

[IpoGa Ne 2 pacteop 0,9% NaCl - 25 mi. (temneparypa 22 C) nomeraics B MUKPOBOJIHOBYO
reysr Ha 2 MUHYTHI, MOIIHOCTH Bo3aekicTBHs 90 BT, B pe3ynbpTaTe uero qocturaiack Temmeparypa 55 C;

IIpo6a Ne 3 pacreop 0,9% NaCl - 25 mu. (temmnepatrypa 22 C) momerancs Ha KOH(POPKY
muamerpoM 120 mm, motrHOcTEIO 700 BT anekrpomnutel « BEKOy, no noctmkenus temmepatypst 55 C.

B pesynbraTe mpOBEAEHHOIO HMCCIEIOBAaHUS BbIABIECHBI paznuuus ['PB-rpamMm 1o muomanu
3acBeTkH Mexay npodamu Ne 1 u Ne 2, a raxoke mexxay npobdamu Ne 2 u Ne 3 (ewm. puc. 1).

HoctoBepHbIX pasznuuuii Mexxay npodamu 1 um 3 mo I'PB-rpammam He BbIsBieHo. [lpu
uccnenoBanuu npoobl Ne2 Habiromanack xapakTepHas HECTaOMIILHOCTh PE3YNIbTATOB MPH ChEMKE, UTO
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MOXET OBITh CBSI3aHO C OBICTPHIM BO3BpAIIICHHEM JIJAHHOM MPOOBI K Ha4a IbHBIM CBOHCTBAaM pacTBOpA.

GDV Scientific Laboratory
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Takum o00pa3oMm, C TMOMONIBIO METOAA Ta30pa3psAHON  BU3yaJHW3aldd BBISBICHBI HM3MEHCHUS
CBeUYCHHUsT (PU3UOIOTMYECKOTO pacTBOpa B MpoOax, KOTOpble MojBepraiuch Bosueiicreuio CBY monem
MomHOCTEI0 90 BT (MUKPOBOJTHOBOW I€4M) MO CPaBHEHHIO C KOHTPOJIILHOW mMpoboii. B Toxe Bpems
PasHHIIBI MKy TIPOOOH, KOTOpast MOIBEPTIIach BO3ACHCTBIIO HATPEBAHUIO AIIEKTPOILUIMTOMN, MOIITHOCTHIO
700 Bt He BBISBIEHO. DTO JaeT BO3MOXKHOCTh IpeArnoarats 00 3ppekTHBHOCTH HCIONB30BaHMs METO/A
ra3opaspsiHON BH3yallM3alliKd  JUIS ONpENCIEHUS] WHTCHCHUBHOCTH BO3JCHCTBHS 3JIEKTPOMAarHUTHBIX
MoJiel Ha JKUJIKOCTHBIC CPE/bl, B TOM YHCIIE OPraHU3M YeIOBeKa.

[ony4eHHble pe3ynbTaThl, O€3yCIOBHO, WMEIOT MPEABAPUTENBHBIN XapakTep W HYXKIAIOTCS B
JanpbHEeHIIeM YTOYHCHUM W MPOBEJNCHUH Oonee TIIyOOKHX HCCICOBAHUA 10 WHTEHCHBHOCTH,
JUTMTETLHOCTH BO3JICHCTBUS M M3YyYCHHUIO OTMAJICHHBIX (II0 BpeMEHHU) pe3yibTaToB. Ho yxke ceityac He
BBI3BIBAET COMHEHUH Ba)KHOCTb JAHHOTO HaIpaBJICHHUs HAYYHOTO MOUCKA.

Jlureparypa:
1.Kopotkos K.I'. OcnoBsl I'PB 6noanexrporpadumu.- CI16: CIIGTUTMO (TVY), 2001.- 360 c.

2. OueHka BIMSHUS MUHEPAJIbHBIX BOJI HA COCTOsIHUE 4yernoBeka MerooM I'PB Ouoanexrporpadun / 3.B. Kpbsixanosckuii, M.B.
Bopucosa, K.Y. JTum, T.IL. Yan // U3B. By30B. [Ipubopocrpoenue. 2006. T. 49, Ne 2. C. 62-

IIPUMEHEHHE METOIA I'PB [IASYI HCCAENTOBAHHSI CBEYEHHUSA
CBIBOPOTKH KPOBH H MOYH

*[1aBaos B.C., *Ilerpunkasa E.H., *AGaeBa JI.®., *Mopososa H.I'., **Koporkos I'.K.
*MOHUKU um. M.®. Bnagumupckoro, T. Mocksa; ** HOA «KTW», . Cankr-IlerepOypr.

Hcnonp3oBanue OMOIIOTHYSCKUX JKUIKOCTEH KaK MPUHIIMITHAIEHO HOBOE HAydyHOE HAIpaBICHUC
JIeKalee B 00JIaCTH KIMHUYECKOH IHATHOCTHKH Pa3BHBACTCS HCKIIOYUTEIBHO OBICTPHIMH TEMITAMH.
[IpoucxoauT MHTCHCUBHOE YBEIWYECHHE O0bEeMa HOBBIX HAYYHBIX 3HAHWH, MPOUCXOIUT AaKTHUBHOE
BHEJPEHHUE TUArHOCTUYECKMX METOJIOB B JIJAOOPAaTOPHO-KIMHHUYECKYIO MPAKTHKY.

Bricokass uH(GOPMATUBHOCTH METOJOB aHajM3a OHOIOTMYECKUX IKHMJIKOCTSH, YHHUKaJIbHOCThH
MOJIy9aeMbIX JTaHHBIX, MX IPOCTOTa W JOCTYIMHOCTh OTKPBHIBAIOT HIMPOKHE IEPCHEKTUBBI JAaHHOMY
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HaIPaBJICHUIO B KIIMHUYECKON MEIUIIMHE U APYTUX 001aCTIX MUCCASIOBAHMS KUBBIX CHCTEM.
OnauM W3 Haubojiee YYBCTBUTEIBHBIX METOJOB, CIHOCOOHBIX BBISBUTH ClIA0ble H3MCHCHHS
(U3MYCCKUX CBOMCTB B JKHAKO(A3HBIX O0BEKTaX MOXKET OBITh METOJ JWHAMHUYECKOH ra3opaspsaaHoi

BH3YyaIU3alHH.
Cymuocts Merona ['PB cocTout B TOM, 4TO M3y4yaeTcs BpeMEHHOH Psifi XapaKTepUCTHUK ra30BOr0
paspsga, HMHIYIHPYEMOro OOBEKTOM, IOMEHIEHHBIM B  JJEKTPOMArHUTHOE TOJE  BBICOKOM

HaIIPSDKEHHOCTH B TEUEHHUE BPEMEHU SKCIIO3ULIMHU.
[lo nuTepaTypHbIM JaHHBIM B Hacrosllee BpeMs pa3paboTaHbl METOJUKH HCCIICIOBAHHS
PAa3JIMUHBIX KUAKUX CPEL.
Llens Hamieil paGoThl 3aKiroyasach B HMCCICJOBAHUU CBEUCHUS CHIBOPOTKH KPOBH YCIOBHO
3JIOPOBBIX JIIOJIeH (OHOPOB) M CHIBOPOTKH KPOBH OOJILHBIX. Bo Bpemsi paOOThl Mbl IPOBOJIMIIN aHATN3
IapaMEeTPUUYECKUX XapaKTEPUCTUK Ta30pa3psaHOro cBedeHus oraenbHblx ['PB — rpamm, u wnsydanu

XapaKTePUCTUKU  Ta30pa3psOHbIX HM300paKEHWH, MOTYYEHHBIX C  HCIONB30BAHUEM  METOJHUKH
nuHamuueckor ['PB - rpadumn.
Anamu3 nuHamuueckux I'PB — rpamMMm cBedeHHS CHIBOPOTKM KpPOBM IOKa3ajd, 4YTO TaKue

MOKa3aTelln KakK IUIOMA[ b CBEUCHHS M DHTPOINUS W30MMHHUU cBedeHus: (Tabd.l1) y OONBHBIX HMEIOT
CTATUCTUYECKH 3HAYMMBIC PA3INIMs 110 CPABHEHHIO C YCIIOBHON HOPMO# (CBIBOPOTKO# moHOpOoB) (Puc.1).

KapTrna cBedeHHs 3aBUCHT OT CTPYKTYpBI, a TaKke — B CiIydyae J>XHBOrO O0ObeKkTa — OT
Merabonmu3ma. T.K. Bce MPOAYKTH METabOIM3Ma CoJiepKaTcs B MoYe, IPE/ICTABISCT HHTEPEC H3YYeHUE
MOYH Y Pa3INYHBIX TPYII OONBHBIX.

Anamu3 nuHamuuecknx I'PB — rpamMm cBedeHuss MOYHM TOKasaj, YTO TaKHWe MOKa3aTeldd Kak
SHTPONUS M3OJIMHUM M CPEIHSST WHTEHCHBHOCTh CBeUeHHS (Ta0.2) y OONBHBIX MMEIOT CTATHCTHYECKH
3HaYMMBbIE Pa3INYUA [0 CPABHEHHUIO € yCIOBHOM HOpMoii (Puc.2).

Tabnumna 1. *(p<0,05) Tabnuna 2. *(p<0,05)

CBeueHre CHIBOPOTKY KPOBH | HOpMa | MATOJOTHS CBeueHue MoYu HOpMa | MATOJIOTHS
Ilromans* 267,3319 | 438,9595 IInomanp 457,7212 | 493,9505
DHTponus U30i.* 1,452345 | 1,817325 DHTponus u30i.* 1,845808 | 2,149304
CpenHsisi MHTEHCUBHOCTh 72,58071 72,9764 Cpennss uaTeHCHBHOCTR® | 78,07525 | 61,38934
Ha ocHoBaHMM MOJTyYSHHBIX JTAHHBIX OBLIN CICIAHBI CIICAYIOUIME BHIBOJIBI:
1. Meron I'PB sBnsercss mepCHeKTUBHBIM M MOXKET OBITh HCIIOJIB30BaH IIPH OICHKE
(YHKIIMOHAIBHOTO cTaTyca OOJBHOTO.
2. Meron no03BONSET BBIABUTH CTAaTUCTMYECKM 3HAYMMBIE Pa3iidyuds MpPU CBEYEHUHU
CBIBOPOTKH KPOBU OOJIBHBIX U 3JIOPOBBIX JIFOJICH.
Mnowage:
Mo TecTy KpuTepui CTeoAeHTS: BEIBOpKA CTATMCTHUSCKH PAAIMUHE! B 136 Touksx 13 142
IHTRONMA MaON
Mo TecTy KpuTepui CTooaeHTa: BLIBopKA CTATMCTHUSCKH PAAIMUHES B 104 Touksx 13 142
Kpurepui Cretgenta
6917 =
'.‘\
el L] H i
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0,00 047 094 14 188 2,35 282 329 376 423 470
Bpema
Bropan seifiopra &

Mepean sbifopka BIB0pKM CTATHETHUEEKH s ni-Hs!

Pucynok 1. Cratuctrdecknii ananus I'PB — rpaMm yciioBHO HOpMaJIbHOH U ITAaTOJOTMYECKON CHIBOPOTOK KPOBH YeTI0BEKA
IO TUIOILA/IH CBEYEHHUS.
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SHTpoMA on
Mo TecTy KpTepini CTiiogerTa: Beifopki CTATMCTHHECKM pasnitsl & 38 Toukax na 110,
CREAHAR HHTEHCHEHOC T

Mo TecTy KpwTepuii CriiogeHTa: Beifopki CTATUCTHHECKM Basnits! & 76 Toukax 13 110

Kpurepwi Cromoaenta

SrTpons Hson,

s ] ! ! ; 3 i : 1 ! A ]

Ta3 150 188 222 2,58 285 33 358 404 440 477
Epeta

Mepsa soiopka - Bropas eeifopka @ BiBOPKM GTATVOTHMECKH PsnHHHE!

Pucynok 2. Cratuctndecknii aHanus I'PB — rpaMM yclioBHO HOpMaJIbHOM M ITATOJIOTMYECKOH MOYH YE€JIOBEKA SHTPOITHH 110
W30JIMHHUU CBEYEHHSI.

AHAAHS3 BOCITPOU3BOAHMOCTH H IIOI'PEIITHOCTH PE3YABTATOB IIPH
HCCAEAOBAHHH BOAOC METOAOM I'PB

*[IerpoBa E.H., *Koporkos K.T'., **Baiinmenooum A., **Marpasepc I1.
*CII6 HUN®K, CIToI'Y UTMO, ** Aveda Corporation, Minneapolis, USA heleonores@mail.ru

[Ipu pa3paboTke W HPAKTHYSCKOM IPUMEHEHHH JIIO0OH METOAMKHM HMCCICIOBAHMM OJHUM U3
BaKHEHUIIIUX BOIPOCOB SIBISETCS BOCIPOM3BOAMMOCTD PE3YIBTATOB M OI[€HKA IMOTPEIIHOCTH MU3MEpPEHUH.
B pa6orax [1,2] mompoOHO omucaHa METOAMKA UCCIeAoBaHUs Bojoc MeromoMm I'PB. B manHol craThe
MpeJCTaBJIeHa OLIEHKAa BOCIPOMU3BOJMMOCTH PE3YyNbTaTOB Npu HccienoBanun merogom ['PB Bomoc
YeoBeKa.

AHanu3 BOCHPOM3BOJMMOCTH M TIOTPEIIHOCTH pe3ynbTatoB Merona ['PB, mpencraBnenHbiii B
psine pabot [3,4], mokaszan BBICOKYIO BOCIPOM3BOAMMOCTh MeTona [ PB-rpaduu npu m3mepeHusix Tect-
00beKTa, B KauecTBe KOTOpOro ObUT BEIOpaH MeTamudeckuid umuaap. [1o nmpeacraBieHHbIM TaHHBIM [4]
norpermHocTs [ PB-MeTona e npeBsimaer 5%.

Jng ananmuza MOTPENIHOCTeH TpHU HCCIeNOBaHMM BOJOC M BbIOOpa METOA0B 00paboTKH
9KCTIIEPUMEHTAIIBHBIX PE3YJIbTATOB HEOOXOIUMO ONPEACIUTh THIT PACIPENCICHHS MMOy4aeMbIX JAHHBIX.
B xoje aHanm3a qaHHBIX, MOMYYeHHBIX Oolee ueM B 30 akcriepuMenTax (IIpH MMOCiea0BaTeNbHOM CHATHH
100 sKCrepUMEHTANBHBIX TOYEK), OBIJIO YCTAHOBJIEHO, YTO BBIOOPKH PACCUUTHIBAEMBIX I1apaMeTpoB
CBEUEHHUS BOJOC W3BJIEYEHBI U3 COBOKYNNHOCTH C HOpPMAalbHBIM pacrpeneneHueM. OrleHKa THmIa
pacnpeneneHus] JaHHBIX MPOM3BOAMIACH KaK IO THUCTOTpaMMe paclpeneneHus, Tak U C IOMOUIbIO
MaTeMaTHYeCKOi 00paboTKH NaHHBIX B mporpamme Statistica. Bo Bcex paccmaTpuBaeMbIX cCiydasx
cpenHee 3HAYCHUE NIPAKTUYECKH COBITAJIAET C MEUAHOM;, MeUaHa JIeKHUT MPHUOIU3UTENHFHO MOCEepPEIIHE
Mexay 25 u 75 nepcenTtuneM; 16 u 84 mepceHTHIIL OYeHb ONM3KH K IpejeliaM OJHOIO CTaHJapTHOTO
OTKJIOHEHUS OT CPEIHETO.

JlaHHbIe pacuerbl MO3BOJISIOT CAENATh BHIBOJA O HAJWYHWU HOPMAJBHOTO paclpenelieHus] JaHHBIX,
YTO CBUJCTENBCTBYET O MNPHUMEHHMOCTH K TIIOMy4aeMbIM pe3yJbTaTaM MapaMeTPUUYECKUX METOJ0B
CTATHCTHYECKOH OOpaOOTKM M BO3MOXKHOCTH OIMCAHUSI JaHHBIX B TEPMUHAX CPEIHEro, CTaHIapTHOTO
OTKJIOHEHHMSI ¥ IOBEPUTENHHOr0 HHTEPBAJIA.

[Ipu mpoBeneHMM HKCHEPUMEHTOB IO BOCIPOU3BOJUMOCTH PpE3YJIbTaTOB HCCIEJOBAIUCH
o0pasipl BOJOC, C(HOPMUPOBAHHBIC B OJMHAKOBBIC IYyYKH BOJIOC 55 MM jjiuHON M Becom 0,4 T.
Pe3ynbTaThl 0HOTO U3 SKCIIEPUMEHTOB MPEACTaBIICHBI Ha pucyHKkax 1 u 2. Cepuu 9KCIIEpUMEHTOB OBbLITH
npoBe/ieHbl Ha 10 mydkax «CyXux» Bojoc (BpeMs mocie cpe3a 6omnee 20 aHelt). BHemHue yCciloBUs npu
TIPOBEJICHUH SKCIIEPUMEHTA ocTaBanuch noctosaabivE (T = 22°C, otHOCcHTenbHas BIaxHOCTh 42%). B
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K10 CepHr SKCIEPUMEHTOB ObLTO cHATO 1Mo 10 avi-haliiioB JTUTENBHOCTBIO 10 5 CEKYHJI C YacTOTOM
3amucu 20 KagpoB B CeKyHAYy. B TpoBeneHHBIX HaMH SKCIEpPUMEHTaX IOTPEIIHOCTh HM3MepeHHi
cocraBuia 5 — 8%.

HpI/I MMPOBCACHNHN JSKCIICPUMECHTOB I10 HCCICAOBAHUIO BOJIOC M aHAJIU3€ ITOJIYYCHHBIX AAaHHBIX
HEOOXOJJMMO YYHTBHIBATh CIOXHYIO CTPYKTYpY BOJOC W WX OHOJOTMYECKYIO BapHaOelIbHOCTH [5,6].
Hanpumep, aBropom paGoThl [7] ObUIO YCTaHOBIIEHO, YTO CONMPOTHBIICHHE BOJIOC, B3ATHIX C PA3IMYHBIX
Y4aCTKOB TOJIOBBL, MOXKET pasnuyaTses 10 40%. Takke mapameTpsl BOJIOC MOTYT CYIIIECTBEHHO MEHSATHCS
C TEUCHHWEM BPEMEHHM WM I0J BO3JCHCTBHEM BHEMHUX QakTopoB. [lodToMy [uis mpoBeneHHs
SKCTIIEpUMEHTa 00pas3ilbl BOJIOC CPE3aloTCs C 3aThIJIOYHOW YacTH TOJOBBI B OJMH MTPOMEXKYTOK BPEMEHHU.
KpOMe TOro, BaXXHBIM YCJIOBHUEM MJIA TIOJIYYCHHSA BOCIHPOMU3BOAMMBIX PE3YJIbTATOB SABJIACTCA TOYHOC
COOJTIOICHUE TEOMETPHUECKUX MapaMeTpoB (OPMHPYEMBIX ITydkoB Bojoc (55 MM, 0,4 T) U oarHAKOBas
IMOCTaHOBKa 00pa3ioB Ha 3jekTpon ['PB xamepsl.

B xoze skcneprMeHTOB TakKe OBUIO YCTaHOBIICHO, YTO B MPOIIECCE ChEMKH 3a CUET BO3/ICHCTBUS
OMII BBICOKON HAmpsSKEHHOCTH Ha BOJOCHI MPOMCXOAUT M3MEHEHHE IMapaMeTpoB cHuUMaeMbix | PB-
rpaMM, YTO CBHJCTEILCTBYET 00 M3MEHEHHH CBOMCTB BOJIOC ITOJ BO3JCHCTBHEM UMITyJIbcHOro OMII.
CreneHb TaHHOTO BIUSHUS 3aBUCUT OT MHIWBUIYaIbHBIX CBOMCTB BOJIOC YeioBeka. Hamuume mogqo6HOro
BJIMAHUA TIPUBOIUT K HeO6XO)II/IMOCTI/I COKpali€Hus KOJINYECTBA CepI/Iﬁ OKCIICPUMEHTOB, IPOBOJUMBIX Ha
0oJHOM 00pa3iie BojIocC, 10 1-2 cepuii.

70
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Puc.1. Pe3ym)TaT1)1 TPEX MOCICA0BATCIIBHBIX H3MepeHHﬁ BpeMeHHOﬁ JUHAMHUKH MHTCHCHBHOCTH
ra3opaspsAaaHoro CBECUCHUA 10 06pa3u013 BOJIOC.
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Puc.2. CpenHyre 3Ha4eHHS, CTaHAPTHBIE OTKIOHEHNS U JOBEPHUTEIIBHbIC MHTEPBAIbI HHTEHCUBHOCTY IA30pa3psiIHOrO
cBevenmst 10 00pasiioB Bosioc (3HaueHus BEMUCISUTHCH IO 1000 SKCrepuMeHTAIBHBIX TOYEK).
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KBAHTOBOE H3MEHEHHE IIAOTHOCTH
BOJOPOAHBIX CBSISEHX B BOAE

Peznuxos B.A.
(C-IITY) voll.reznikov@mail . ru

[Tpu HOpMaTTBLHOM JABJICHHH CYIIECTBYIOT TEMIIEpaTypHbie 00JIaCTH HE MOHOTOHHOTO U3MEHEHUS
(UBNKO-XMUMHUYECKHX CBOHMCTB BobI [1-5]. B momumopdubIX coenuuenusx mepexoasl II-poga oObI4HO
COMPOBOXKIAIOTCS HM3MEHEHHEM pPEaKIMOHHOH CIOCOOHOCTH W DJIEKTPONPOBOAHOCTH (MOHHOH HIIH
HOHHO-3JIEKTpOoHHOM) [6]. CyliecTBeHHOE W3MEHEHHE JJICKTPOHHO-MOHHOW IPOBOJUMOCTH BOJIBI
MPOMCXOAUT B 00JIACTH TIepexo/ia Jiel <— BOJa U MOXKET OBITh CBSI3aHO C M3MEHEHHS TUIOTHOCTH H-cBsizeit
Mexay anemeHtamu camononobus (InC), nampumep OH-rpynmamu. Takas Monmenbs cieqyeTr U U3
HaUMEHBIIIET0 paccesHus ynpyrux BoiH (v~1550 m/c) BOmu3u nepexona xuakocth — ras (78-80°C) [5]
KOTJIa ONpEICNSIONM HOCUTENIEM B PACIPOCTPAHEHUHW YIPYTruX BONH ctaHoBuTcs H-moncucrema. Tax
OorpIasi CKOPOCTh PAacIpoOCTPaHEHHs 3BYKa B BOJIE OTHOCHUTEILHO Ta3o00paszHoro Bojopozaa mpu 50-
70°C B (v~1320 m/c) [7] MoxeT OBITH CBs3aHa C OpraHu3anueidl moacucreMbl H-cBsizeil B yCIIOBHSIX
YIPYTOH MPO3PAYHOCTH «TSKEIBIX)» YACTHUII.

Ckadok IUIOTHOCTH Tpu Tmepexoxe Jjen-lh < Boma m e€ poct mo 3,8-3,9°C —
nepepacnpeneienne  «Tspkenbix» OnC, yMeHbIIalIee cpeaHee paccTOSHHE MeEXJy HumHu. U3
COBIIAJICHUS] DHEPTMM JIMOpAIMOHHBIX Koyiebanuii H® ¢ sHeprueit mepexoma nen-lh < Boma [§]
3amep3anue D,O nipu 3,81°C [5] o3nauaer, uro ¢dazoBsiit nepexon (PI1) cBsizan ¢ nepepacnpenencHueM
aeKTpoHHON MIoTHOCTH (DII), pu KOTOpoM BO3MOXKHA JOMOJHHUTEIbHAS MOABIKHOCTH H-atomoB. B
pamMKax B3aWMOCBSI3M TEPMHUYCCKAX HM3MEHEHHHA ¢ KolebaTenbHbIMU COCTOSIHUAMU OnC WM uX
KOMITOHEHTAMH ©® ~3 CM”', HE3aBUCAIILYIO OT MAcChl «JIerKoii» KoMroHenTsl (H-D), MOXHO COMOCTaBHTH
mump ¢ (O-O)-B3ammozeiicTueM. CMelieHne moiocsl obaa o ~ 840 e’ 10 @ ~ 680 oM’ Bombl
COOTBETCTBYET €& TPaHCIALMOHHBIM KoneGaHusM o = 160 cm” [1]. B 3Toii Momemu TOIOCH JIbaa
TIpeCTaBUMBI Kak: a. ® =160 + 64 cM™' (28 M3B) 1 B. 0~ 840 cv™' (544 + 3 +21+ 64) cm™' + kT (26 m3B),
rae 21 em™' — &-crimn B HC, u Torma 64 cm™' — BpamatensHoe koxebanue JiC.

O6nacte npepenbHOM pounocTr Boabl 10 - 11°C [3,9] u cHUXKEeHHE MPOBOIUMOCTH JI0 YPOBHS
JUAJIEKTPHKA 03HAYaeT, 4To coBoKymHocTs (H') Mesxay DnC MOXKHO paccMaTpuBaTh Kak KOMIO3HT C
MOBBIIICHHOW CTaTUCTHYECKON TUIOTHOCTBIO, YTO OTBeuaer mepepacnpexaencHuto Ol mo mopenu
(H"H°®). B Tepmunax xonedarenbupix cocrosuuii (KC) sToit Monenu oTseyaeT pezoHanc = Y (160; 3;
21; 32) em’, roe ® = 32 em™! (BH, ~ 30 CM']) B3auMocBs3ad ¢ AE = E;H < E,H° = 1,504 5B [8].

PaBHoBecne KC B3anMOIEHCTBYIONIMX LIEHTPOB JOMYCKAeT 3HEPreTHUeCKuil OajaHC pe3oHaHca
BpamaTenbHeIX KoneGanuii InC ¢ TpaHCIANMOHHBIMU KonebanusaMu cBssyromux (H')  u pesonanca
MOCJEHNUX C TIepexoJlaMy B TIOMAapHO OpraHu3oBaHHbIX H-mienTpax: @ = > (160; 21; 44) ~ Y (160; 64)
cM’', 4TO OTBEUaeT BHIPABHMBAHMIO IIOTHOCTH pacnpesenenns H-cesaseit mpu 21- 22°C.

O6nacTi HanMEHBIIEH TEUIOEMKOCTH ¥ paCTBOPUMOCTH ra3oB B Boje 31,5°- 37°C (29-29,5 maB)
u HamOompiei TermnoemkocT (-39°C) [S] mpakTHYeCKH OAWHAKOBO CMEIIEHBI OTHOCHUTEIBHO 00JacTH
®II nex <> Boma, Toraa Kak INIOTHOCTE MEPEeOXJIaKIeHHOM BObI (0,982 F/CM3) [5] oxBHBaJIEHTHA TAKOBOU
npu ~60°C. Ipn Hm3kmx 3HayeHUsX kT monoOHass COBOKYMHOCTh (PH3MUECKHX CBOWCTB — OTCYTCTBHUE
pesonanca KC 8 (H) -nmoacucreme mexay 2nC, uto He uckmouaer pezonanc KC B 2nC: o = Y (160; 3;
21) em” u @ =Y (160; 16) cm™.



X Mexxdynapoonsiii Konzpecc no buoreKmpozpaghuu 67

Ipu kT = 29,5 M3B pesonanc KC H-noacucremsl npeactaBum kak: o = Y (160; 32; 44) em™, a
paBroBecre H-csizeit ¢ DnC moxer GbiTh BhIpaxeno: o = Y(160; 64; 8) cm', rme 8 cm™ —
KosebaTenbHOe cocTosHue B cocTaBe DNC M DHEPreTHUecKM MOKET OBbITh OTHECeHO K Tpereccun H
MEKAY aroMaMd Kuciopoaa (KyJOHOBCKass Mopaenb H-cBsi3m paccMaTpuBaercss JUIsl Pa3InYHbBIX
Momubukanuii jbaa [9]). CnenoBatenbHo, npu KT = 22 MdB pe3onaHc npeactaBuM kak: o = » (160; 2-8).
B 3TOM KOHTeKcTe, B cocTae JnC IpaBOMEpHBI B3aHMOCBS3AHHEIE Mepexomsl ¢ ® = 8, 21 cM™' npu
KOTOpBIX OTCYTCTBYeT pesonanc ¢ (0O-O)-tentpamu: Y (160; 2:21; 8) em™ = Y (160; 32; 2-8) cm™' = 26
M3B, KOTOpbIE H OIPENENsIoT paspylienne pesonamca 840 cm™ — Y(536; 2+ 160) - 2-8 cm™.

Ob6nacte 42-46°C - HauMeHbIIass HM30TepMHUYECKas CxkumaeMocTh Boibl [1]. TlpeneOperas
cxuMaeMocThio D1C MpaBOMEPHO JOMYCTHUTH PAaBHOMEPHYIO IUIOTHOCTh B IOMApHO CBsizaHHOM H-
IIOJICHCTEMe, YTO SKBHBaNEeHTHO paBHOBecHio DnC B H-moxgcucreme: = ¥ (160; 2:32; 2-8) cm™ = ¥ (160;
64;. 2-8) cM'. DTO PaBEHCTBO O3HAYAET, YTO BO B3aMMOCBs3aHHOM moxacucreme (H-H')  kymoHoBckoe
cmemienne OI1 E,;H — EH° CONPOBOK/IAOTCS MPEUECCUEN Tapbl H" oko10 monoKeHus paBHOBECHSL.

B obnactu namGombiield o0beMHO# yrnpyroctu 52,5-60°C [3] — paBHOMepHOE pacrpeleliecHre
9nC B monapro paBHoBecHo# H-momcucreme: o = Y(160; 64; 3; 21) em” u Y (160; 44; 32; 2-8) cm™.
Otnuune oONacTH HaWMEHBIETO PACCESHUS YIPYTUX BOJIH OT 00JacTH HauOoINbIIeH 00beMHON
YIPYrocTd MOKeT ObITh Juib B pesoHance KC cesyromeir H-noncucremsr u H-moncucremsr 9nC: o
=Y'(160; 64; 2-21) em™ = Y (160; 2-32; 44) cm™' (76,1 - 78,7°C).

Peszonanc Bcex KC H-moacucremsr Y (160; 2-21; 8; 32; 44) cm = 35,5 voB (99,75°C) otBeuaer
paspymienuto H-ceszelr Mexay OnC, 4To SHEPreTMYECKH COOTBETCTBYET PE30HAHCY JIMOPAIMOHHBIX
xoneb6anuii B cocrape InC u cpsa3bIBaronieli H-moxcucteMsl ¢ KonebaHMAMH KBasuMmonekyn O, (o =
1904 cm™) [10], BKmoUatomux mpereccupyomuit Mexay aumi H (o = 8 em™), u cocramser 392 m3B.
dopmainbHo, sHeprus H-cBsizu - 370 pe3oHaHc IUOpanuy aToMoB Bojopoaa B Mmoinekyne H; (aHeprus
cBsi3u E,~150 3B [11]), mpu KoTOpOM MPOUCXOIUT HHTEPPEPSHIIMOHHOE TAIIICHHIE TPEI[ECCHH.

OueBHIHO, YTO TOW K€ BEIMMYWHE OTBEYACT PE30HAHC TPAHCISIMOHHBIX W BpaIlaTeIbHBIX
xoneGanuii koutaktupyromux 1C: Y(160; 2:64) cm™ = 36 M3B (105°C). MMenHO Takas TeMieparypa
KUTIEHHS «4ucToi» Boapl ipu CBU-00mydeHny, Ipu 3TOM CHHXKEHHE B 2-2,5 pa3a yAeNbHOr0 pacxoja
IIOIBOJIMMOM SHEPruy OTBEYAET PACXOAOBAHHUIO €€ JMIIbp Ha paspywmeHue H-noxacucremsl. IIpsmoit
TOKOTIO/ABO/] TTO3BOJISIET CHU3UTH dHepro3arpathl B ~10 pa3 (3KCEpUMEHT) M C MOIMpPaBKOW Ha MOTEPU
TeIuIonepeaay B OKPYKaloIIyto Cpely COCTaBIsieT CyMMapHyto dHepruto pezoHanca KC.

B paMkax pe3oHaHCHOW MNPHPOABI HE MOHOTOHHOI'O TEMIIEPATypHOTO H3MEHEHHS (HHU3HKO-
XMMHYECKHUX CBOWCTB BOJBI HEOOXOIUMO JOMYCTUTh HaaMmonekyispHbie pasmepbl OnC. Tak mpu B.O,
~1,4 eM' u BO," ~1,7 em”' [10] Benmumua o ~3,1 cM™' Bo3MoxHa Kak pesoHaHc nogacuctemsl (0;'- 0,)”
B COCTaBE BBICOKOZIOOPOTHOTO OCIHMIUISTOPA, B KAUECTBE KOTOPOTO CIEAYET paccMaTpUBaTh 000JIOUKY U3
91C (O- H™ -O) ¢ Terpadapuueckoii koopauHanmelr B pacronoxkenun O-atomos [1]. B pamkax
momoOHOM Mojenu mnpu OTcyTcTBuM pe3oHaHca KC wMexnay cBssyromieir H-moacucremori m H-
nmoacucreMoit  obomoyexk @DII Boga — yem  ompenensercs nepepacnpeneneHuem Ol s-p-
ru6puan3upoBaHHEX IC KOHTaKTHpYROmMX o6onouek {-39°C - kak y prytH - © = Y (160; 2-8; 3)} cm™.

He TpyHO 3aMeTHTh, 4TO BCE TeMIIepaTypHbIe aHOMAIHHI CMelleHbl Ha 4acToTy npereccun H'™ 8
cM', KoTopas coxpaHserca u y abaa-1h 1o 10 K [9]. B 3Toii cBA3M IPaBOMEPHO JOMYCTUTE, U4TO ® =32
cM' - pe3oHaHc B nonapHo cs3anHeX (H «<H®) .

Pesonanc KC — xapaxrepHoe cBoiicTBo mia3msl [12]. [IpoToHHbIi 00MeH Mexy cBszyromeir H-
nogcucteMoir u  OnC  BO3MOXKEH B ciydae WMOHHOTO WIIHM/M  JIOHOPHP-AaKIENTOPHOTO THIIOB
B3aMMOJICHCTBHSI KOMIIOHEHT B WX cocraBe. PaBHoBecme DOnC B H-konpeHcare mpenmornaraer ux
SHEPreTHYecKoe W TEOMETPUYECKOe BOIOPOAONOJ00He. DHeprerudeckoe Bomoponononodme InC
CIIelyeT U3 PABEHCTB:

E.H" - 536 cm” = E,(0-0); E,H, - Y (536; 160; 3; 21)=E,OH u

E{E,H,", E2H)"}=E,H", O°) + kT (E, - 5Heprusi CpoCTBa K IEKTPOHY).

CrnenoBaTenbHO, BOLy MOXKHO paccMaTpHBaTh Kak MOXKHO paccMaTpUBaTh Kak JWHAMHYECKU
paBHOBecHYI0 cucTeMy: (O-H+-O) «> (H+<>H®), 4ro coOTBETCTBYET OpraHu30BaHHOMN ILIa3Me.

[Nepepacnpenenenue tiotHoctd H-koHmeHcata mpu (a30BBIX Tepexolax HEMoCPeICTBEHHO
CIIelyeT M3 SHEPTeTHUECKUX OIEHOK AIEKTPOHHBIX COCTOSHHH BOJBI 10 HanOoJiee BEPOSTHBIM MOIEIISIM
PEryIspHBIX MONEKYIApHBIX IeHTpoB (PMLI) [8], a sHepreruueckue ornenku pezoHancos KC Ha ypoBHE
kT coBmamaroT ¢ OTHOCHTENBbHBIMU cMerieHussmMu DC PMII,

Konebarenpable mpomeccsl Hocutened 3apsaoB npu OII nex «— BoJa perHCTpUPYIOTCS Kak
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reHepalys 3JIEKTPOMAarHUTHBIX BOJAH B OimkHeM pamnuoauamnazoHe (105-106 I'm) [13]. Opno wu3
CIIC/ICTBM JTUCKPETHOTO W3MEHEHHs IUIOTHOCTH CBs3ymollero H-koHIeHcaTa — cyliecTBEHHAs
3aBHCHUMOCTD NP BHEITHUX BO3JCHCTBUSIX (HAIPUMED DIICKTPOUMITYJIIHCHOM ) PABHOBECHUS MAP-KHKOCTh
BOJIN3U OCOOBIX TeMIIEpaTypHBIX Touek, Harpumep 21 u 31,5°C amst GMOTeHHBIX CHCTEM.
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IIPHMEHEHHE METO/IA I'A30PA3PSIITHON BU3YAAU3AIIHH B
H3YYEHHH OIITHKO-OAEKTPOHHBIX CBOUCTB MOHOHYKAEAPOB
MBIIIIEH

*Copoxkun O.B., *A6pamos B.B., *Kaznauees B.II.,
**Koporkos K.I'., **bopucosa M.B.
"Mucturyr Kmnanaeckoit Mmmysonorun CO PAMH, * CII6SIYUTMO

B cepemune 60 romor B.II. Ka3naueeBbiM ObLIa BBIJBHHYTa THIIOTE3a, 4YTO «KBaHTHI
3JIEKTPOMArHUTHOI'O MOJIS MOTYT BBICTYIIATh OJHMM M3 Hau0OJIee 3HAUMMBIX MAaTEPUAJIbHBIX HOCHTEIICH
MOTOKOB MH(pOpPMAIUK B OMOCHUCTEMaX, BBHIMOIHSIONIUX POJIb PETYISITOpa MPOIECCOB OOMEHa BHYTPH
KineTkd. VM ObUTO BBIIBUHYTO TMpEACTaBICHHWE O OHOCHCTEME KaK O «HEpaBHOBECHOW (OTOHHOM
KOHCTEJUIALMNY», CYHIECTBYIOIIEH 3a CUET MOCTOSHHOTO MPUTOKA SHEPTMM W3BHE. JTa KOHCTEIUIAIUS
«OCYILIECTBIISIET CBSI3M B KJIETKAaX, HEOOXOJUMBIE JUIS COCYIIECTBOBAHHS OCIKOBO-HYKIICHHOBBIX
CTPYKTYp». XPaHHUTCSA KBaHTOBas MH(MOPMALKS B MOJICKYJISPHBIX COCAMHEHUSAX KICTOUHBIX CTPYKTYP M
MOXKET M3BJICKATHCS IMyTEM KBAHTOBOM HOMHUCCHH TPU  BBINOTHCHHH KICTKAMH  Pa3IHMYHBIX
¢duznonornyecknx QyHKIHH.

Lesbl0 HACTOSIIErO UCCICIOBAHUS SIBUJIOCH KOJMMYECTBEHHAS OI[EHKA OCOOEHHOCTEH ONTHKO-
3JIEKTPOHHOM SMUCCHH CYCIIEH3UH MOHOHYKJIEApOB MBIIIIEH.

Marepuajibl 4 METOIBI.

[ns perucrpauuu napamerpoB ONTHUKO-3JIEKTPOHHOM 3MHUCCHUU KIETOK MBIIIEH HMCIOJIb30BaHa
TEXHOJIOTHSI OIICHKM XapaKTEPUCTHK Ta30BOr0 paspsja BOKPYI KaIulM 3ajaHHoro oobéma (10 mkn),
HaxoJsUIeics Ha KallWIIApEe OJJHOPA30BOr0 MHCYJIMHOBOIO IIMPHUIIA C HACAJIKON, MOIy4aeMol MyTEM e€
HaHECEHUs BapHAallMOHHOW nunerkod. IIpuHIMNuanpHas cxema MEeToJa ra3opaspsiHOM BU3yaJIM3aLUH
npuBeaeHa B MoHorpaduu npod. Koporkosa K.I'.

[IpousBoaunack 3anuck 10 kamenb W3 pa3nuuHBIX Tpod (cpena, KIETKH W T.J1.) ¢ yacToTon 30
KaJpoB B CEKYHIy M IMPOJOKUTENBHOCTBIO BO3JEUCTBUSA DJIEKTPOMATHUTHOIO TONA S5 CeKyH/.
JHedexTHple BUICO3AMUCH CHTHAIIA MTOJBEPTaIiCh BU3YyalIbHOH BEIOPAKOBKE.

B kayecTBe OMOJIOrMYECKOro MaTepuaia HCIONb30BAaHBl CIICHOLMTHI M THMOIIUTHI MBIIICH
muann  (CBA*C57BL/6)F1, momydeHHble TO CTaHIapTHOM Meroauke. [locie BBIIENCHUS KIETOK
MPOM3BOJMIACE HX Cemapanus Ha TpajyMeHTe IUIOTHOCTH (QUKOII-BeporpaduHa, ais TIONydYCHHS
MOHOHYKJeapoB. Kpome Toro, nmaHHas mpoleaypa IIO3BOJISET OTJAENUTh JKUBBIE KJIETKa OT
HEKU3HECTTOCOOHBIX M MOBPESKIEHHBIX KJIETOK, YTO MO3BOJIMJIO B JajbHEHIIEM CBS3aTh OCOOCHHOCTH
OIITUKO-3JIEKTPOHHOM AMHCCHH UMEHHO C HaJIMYMEM B Cpelie KU3HECIOCOOHOr0 KJIETOYHOro MaTepuarna.
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B kadectBe cpenpl mcnosb3oBasics pactBop RPMI 1640 (Bekrop, HoBocubupck). Ilomcuér kieTtok
MPOU3BOMIICS B Kamepe ['opsieBa 1o cTaHAapTHOW METOITUKE.

Pesyabrarbi: [lokazaHo, uTo o0Opaseln; ¢ KJIETKAMH HMMEET JIOCTOBEpHBIC pa3u4Hs 10
napamMerpamM ONTHKO-3JIEKTPOHHON 3MUCCHH B OTJIIMYME OT KOHTPOJIBHOT'0 00pasiia, ColepkKaIlero ToIbKO
cpeny RPMI puc 1 u 2.

KpuTtepuit MaHHa-YuTHu
59358

Mrowaas

0,00 0,49 0,98 1,47 1,96 2,45 2,94 3,43 3,92 4,41 4,90
Bpems
KOHTponb (RPMI) ——————— cnneHoumTbl 1 ThiC [ ] BbIGOpKM CTATUCTMHECKM Pa3nYHbI

Puc. 1. BpeMeHHaH JUHaMHUKa U3MCHCHUA IITIOHIa/ I SMUCCUHU CIIJICHOLIUTOB U CPEJIbI

Kputepuit MaHHa-YUTHU

39,5

Cpep,H;m MHTEHCUBHOCTb

38,0 L L L L L L L L L L
0,00 0,49 0,98 1,47 1,96 2,45 2,94 3,43 3,92 4,41 4,90

Bpewms

KOHTponb (RPMl) ———————— cnneHoumTbl 1 ThiC [ ] BbiGopku cTaTucTU4ECKN pasnmyHbl

Puc. 2. BpeMeHHaH JUHaMUKa UBMCHCHUA MHTCHCUBHOCTU SMUCCUH CIIJICHOILIUTOB U CPEABI

U3 mnpuBeneHHoro rpaduka BHIHO, 4YTO IUIOMIAJh CBEUYCHUS KaIUIH, COJEpKalledl KIeTKH
JIOCTOBEpHO OOJbIIE TUIOMAMN CBEUEHHUsSl Karluik, cocTosimied Ttonbko u3 cpenbl (RPMI). IMockombky
yKa3aHHbIE 00pa3lbl pa3lUyYaloTCs TOJBKO HAJIMYMEM KIETOYHOTO MaTepuana, TO PAaIHOHAIBHO
NpEeArnoaoXnUTb, YTO OJAaHHBIC pas3jindvd IMPUBHECECHbBI HMMCEHHO CINNICHOIHMTaMHU MLIIHeﬁ, UMCHOIITNMHU
0COOEHHOCTH B ONTHKO-3JIEKTPOHHBIX CBOWCTBAX.

NHTEeHCUBHOCTE PMHCCHU B 06pa3uax coacCpKamurXx CIUICHOOUTBI TAKXKC BBIIIC, B OTJIMYHE OT
KOHTpous (Karutst co cpenoid RPMI).

3HauYNT, KICTOYHBIH MaTephall UMEET HEKOTOPhIe OCOOCHHOCTH ONTHUKO-3JIEKTPOHHOW dMHUCCHH,
KOTOpBIE YETKO ONpEneNsoTes ¢ noMoupo Meroga I'PB. Bo3Hukaer Bonpoc - UMeeTcs JIM CBA3b MEXIY
MOKAa3aTeNIsIMU ONTUKO-3JICKTPOHHOW 3MHUCCHH M (PYHKIHOHAILHO-CTPYKTYPHBIMH CBOMCTBAMHU KIIECTOK?
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Ecnmu nma, To 9TO MO3BONMUT B TepcriekTUBE 0OHApykuTh [ PB-mpeankropsl kieTodHoil Mopgoioruu u
(YHKIIMOHATBHON aKTHUBHOCTH M, TAKMM 00pa30M, MCIOIB30BaTh METOJ ra30pa3psiHON BU3yalln3allid B
MEIMKO-OMOJIOTMYECKUX UCCIICAOBAHUSX.

CrnenyroIUM 3TallOM HACTOAIICH pPadOThl OBLIO BBISCHEHHE CBSA3M OINTHKO-3JICKTPOHHBIX
MapaMeTpoB KIETOYHOW CYCIIEH3WH C KOJIMYECTBOM KieTOK. OOHapyKeHO, 4TO o0pasibl, CoaepKalue
pa3Hoe KOJIMYECTBO KIETOYHOTO MaTepHalia, UMEIOT JIOCTOBEPHBIC Pas3iHuusi B IapamMeTpax ONTHKO-
3JIEKTPOHHOM SMHUCCHH. 3aJlaBajach (PUKCHPOBaHHAs KJIETOYHOCTh oOpasma B 10 Teic 1 100 ThIC KJIETOK
Ha 10 mxo1. Jlanabie IpeacTaBICHBI HAa PHUC 3.

U3 mpexacraBieHHoro rpaduka BHIHO, YTO C YBEIMYCHHUEM KOJMYECTBA KIIETOK B 00Opaslle,
YBEIMYUBACTCS IUIOIIAIb SMHCCHUH, YTO MOXKET OBITh CBSA3aHO C HM3MEHCHHEM OOBEMHON EMKOCTH
IUJIEKTpUKaA (KaIlIH, CoAepKalleld pasHoe KOTUIECTBO KIIETOK).

CraenyrommM 3TanoM ObIIO BBISICHEHHE BONPOCa O BO3MOXKHOCTH PETMCTPAIMH C ITOMOIIBIO
METO/Ia Tra30pa3psAHON BU3YyalIM3alMU Pa3IHuuil MPH CTUMYJISIUU KIETOK MUTOTeHOM. [loka3aHo, 4ToO B
OnbITHOM 00pasie (K KieTkaM J00aBiIeH MHUTOTEH) JOCTOBEPHO YBEIHMUYUBACTCS TUIOMIAJb M CHUKACTCS
WHTECHCUBHOCTh SMHUCCHH B CPABHEHUH C KOHTpOJIeM (CIIoHTaHHas nponudepanus) puc 4 u S.

KpuTte puit MaHHa-YUTHU
60082

58471 L L L L L L L L L L
0,00 0,49 0,98 1,47 1,96 2,45 2,94 3,43 3,92 4,41 4,90

Bpemsa

cnneHountbl 100 Thic ———————— cnneHoumTbl 10 Thic [ ] BbIGOPKM CTaTUCT M4ECKN pasnnyHbl
Puc3. Paznuuus B II0maayn SMUCCHH MEK Ty 00pasiiamu, coneprkamumu 100 Teic 1 10 ThIC CIieHOIMTOB Ha 10 MK

KpuTtepuin BunkokcoHa

7337,6

260,1 L L L L L L L L L L
0,00 0,49 0,98 1,47 1,96 2,45 2,94 3,43 3,92 4,41 4,90

Bpemsa
CMIl - KOHTP - CAOHT —————— CMAM - KOHTP - KonA [ ) BbIGOPKU CTaTUCTNHECKN pasnnyHbl PI/IC.

4. 3menenue I1omana SMUCCUM CIIJICHOIIUTOB ITIpU CIIOHTaHHOU U MPITOFeH-PIHI[yHPIpOBaHHOﬁ npom/l(bepaulm

[IpennonokuTenbHO YBETWYEHUE IUJIOIIAJAN CBEUEHHUS CBS3aHO C YBEJIMYEHHUEM KJIETOYHOCTH B
oOpa3sile, 4TO MOATBEPXKAACTCS JaHHBIMU Ha puc3. M3MeHeHHMs MHTCHCHBHOCTU CBEUCHHSI MOXKET OBITh
CBSI3aHO CO CHMDKEHHEM 3JICKTPOIIPOBOAHOCTH 00pa3iia Py YBEIHUYCHUU KOJUYECTBA KIICTOK.
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KpuTepuin BunkokcoHa
75,4

CpeaHsisi MIHTEHCUBHOCTL

0,00 0,49 0,98 1,47 1,96 2,45 2,94 3,43 3,92 4,41 4,90
Bpems
CM - KOHTP - CMOHT Cnn - KOHTP - KonA [ ] BbI6oOpKkM cTaTNCT NYECKN pas3nnyHbl

Puc. 5. I3MeHeHre MHTEHCUBHOCTH 3MHUCCUH CIUIEHOLIUTOB MIPU CIIOHTAaHHON M MUTOT€H-
MHIyIMPOBaHHOM npoiudepanun

B 3akmioueHuwe mMoka3aHo, 4YTO (EHOTUIHYECKHE OCOOCHHOCTH CBSI3aHBI HE TOJBKO CO
CTPYKTYPHBIMH Pa3IHUMsIMU, HO M ONTHKO-2JIEKTPOHHOMN 3MHUCCHEH, B YACTHOCTH OOHAPYKEHBI Pa3IHUHs
MEKAY CIUICHOIIUTAMH ¥ TUMOIMTaMH MEIIeH B o00pa3lax C paBHBIM KOJWYECTBOM KIIETOK B
onuHakoBoM 00bEMe (10 mxir). Tak pasnuuus B IUIOMIAIH IMHUCCHH, a TAKXKE Pa3iluidsl B UHTEHCUBHOCTH
SMHUCCHHM MEXAY CIUIGHOLIUTAaMHU W THUMOLMTAMHU MBIIIEH 3HAYWTENBHBI: TEPBBIE HMEIOT 3HAUEHHS
TUIOIIAIM DMHCCHHM TOYTH B TPH pa3a Oonblle, 3HAYCHHS KE CPEAHCH HHTCHCUBHOCTH CBEUCHHS
YMEHBIIAIOTCH.

Oo6cyxaenue.

Uzeneuenne nHpopMau 0 COCTOSHIM 00bEKTa (Karisl ¢ 3aJaHHBIM IIUTO30M) MPOMCXONT 32
CYET MPOLIECCOB HECKONBKUX YPOBHEH:

- Kanng BximroueHa B 1erb MpOTEKaHHS JEKTPUYECKOTO TOKa B CHCTEME CBSI3aHHBIX KOHTYPOB,
MO3TOMY H3MEHEHHE KOMIUIEKCHOI'O COMpPOTHBIICHUS OOBEKTa 3a CYET HM3MEHEHHs] OMOIOrMYecKhX
MIPOIIECCOB MPUBOAUT K TepepacipeeseHHI0 TOKOB KOHTYpaxX M CKa3bIBaeTCsl Ha MapaMeTrpax CBEYEHHS.
B uwactHocTH, Kamuisi cpelbpl € KIETKaMH MPEICTaBIseT COOOH CHUCTEMy C HEOJHOPOIHBIM
pacrpeneneHreM 3JIEeMEHTOB Pa3IHIHON MPOBOIMMOCTH BOJIM3HU MOBEPXHOCTH, HATIPIMEDP UOHBI U IpyTHe
MOJIEKYJNbI, KIeTOYHass MeMOpaHa W T.1. DTO NPUBOJUT K (HOPMHPOBAHHIO HEOJHOPOMHOIO pelbeda
pacnpenencaus IMII BOIM3K MOBEPXHOCTH, YTO BIUSET HA XapaKTep Pa3BUTHUS paspsiia.

- Ilomawa Ha MOBEPXHOCTb KaIUIM KOPOTKOTO HMITYJIbCAa HANpSOKEHUS IPU  aIrapaTHOM
OrPaHUYEHHUH MPOTEKAIOIIEr0 UMITYJIbCHOTO TOKA BBI3BIBAET KIIETOUHYIO peakiuio. Ilpu 3Tom xapakrtep
3TON peaKlMH, IMO-BUIUMOMY, 3aBHCHT OT HCXOAHOM CTaJWW KJIETOYHOrO IHMKJIA, YTO BIMSIET Ha
rapaMeTpbl H300paXKeHHMSI.

BriBoabI:

Takum 00pa3om, TpeENCTaBICHHBIC JAaHHBIE BCKPHIBAIOT COBEPIICHHO HOBBIM IUIACT SIBIICHWH,
NeXaIuil B 00JIACTH KBAaHTOBOM OWOJIOTMM W CBSI3aHHBIA C CYNIECTBOBAHHWEM ONTHUKO-IJICKTPOHHOM
SMUCCUH KIIeTOK. Perucrpanus storo ¢peHoMeHa BO3MOKHA ONarojapsi HHHOBAIIMOHHON TEXHOJIOTHH HE
MMEIOIIEH aHaJoroB B MHUPOBOM IPAKTUKE M PA3BUTOM KOJUIEKTUBOM POCCHUHCKHX YUYEHBIX
BO3TJaBIIsIeMbIX 1pod., A.T.H. KoporkoBsim K.I'. — Meromom razopaspaspsaHoil Bu3yanm3anuu. Kakum
00pa3oM CTUMYJIHMpOBaHHAs ONTHKO-3JEKTPOHHAS dMHCCHS CBsi3aHa ¢ (YHKIMOHAIBHOW aKTHBHOCTHIO,
CTPYKTYPHON MOPQOIOTHei KIETKH U MX U3MEHEHHSMHU IMPH Pa3IAYHBIX MATOJIOTHYECKUX COCTOSHHUSX
MPEICTOUT BBISCHUTH B OJIMDKAKIIIEM OYIyIIEeM.
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PE3YABTATBI H3YYEHHS BUPYCHOH HHPEKIIHH SYKAPHOTHYECKHUX
KAETOK, KYABTHBHPYEMbBIX HH BUTPO, THHAMHYECKHM I'PB
METOAOM

*Muauackun fA.4., *Cyeruna HU.A., **Bborgacaposa O.B., **borgacapos O.E.,

**1eBaTKOB B.B.
*- mabopatopus nomysiunonHol reretuku 'Y HUU Bupyconorun um. U.B.MiBanoBckoro PAMH, Mockaa.
** - Kadenpa «HpopMaioHHble cucTeMsl U TeinekoMmyHukauum» MI'TY nm.H.2.baymana, Mocksa. info@yirology.ru

OO0 uccnenoBaHUsSX BHPYCOB, NPOBEACHHBIX HamMu MeronoMm ['PB, coobmanock panee (1, 2).
3amaveii Hacrosmiel paborel ObuIO0 TonmydeHue ['PB-rpamm KynbTyp KIETOK, WHQHIIMPOBAHHBIX
pa3IMYHBIMH BHPYCaMH, U UX aHAIW3 C Henblo nTuddepeHnnpoBkn Kupiman cBedeHUs! 3apakeHHBIX U
KOHTPOJBHBIX KYIBTYp, TIOJYYEHHs JaHHBIX 00 W3MEHEHHWH XapaKTepa CBEUCHHs 0 Mepe pPa3BUTHS
WHQEKINH, a TaKXKe JUIS BBISABIICHUS PA3IHMUMid B CBEUCHUN MEXKILy Pa3TUYHBIMU BHPYCaMH.

Marepunana u MeTobI

B paGore Obuin wucnonb3oBanbl PHK-comepikamiume BHPYCBI: BHPYC BEHECYAJIBCKOIO
sH1edanomuenuta nomanei (BAJI), Bupyc BesukymsipHoro cromaturta (BBC), momusupyc I, ECHO 11, u
JHK-conepxkamuii Bupyc — ocroBakiinibl (BOB). B cooTBeTcTBHM C BOCIPHHUMYHBOCTBIO KJIETOK K
BUpycHO wuH(eknuu onbiTel ¢ Bupycamu BDJI, BBC u BOB mnpoBoaunuck Ha 2X KyJlIbTypax —
nepeBuBaeMbix (pubpodiaacrax uenoBeka ([IOU), u mepBHYHBIX KyJabTypaxX KypuHbIX (HOpoOIacToB
(K®). B ompitax ¢ Bupycamu nonuo I, u ECHO II — ucnonszoBamuce tonbko [IOY. Bupyc BIJI
OYMINATM W KOHIEHTpUpoBain 1uddepeHanbHpiM EeHTPUPYTHPOBAHHEM C HCIONb30BAHUEM B
Ka4ecTBE OJHOT'0 U3 ITAIOB OYHMCTKY B TPaJleHTe IIIOTHOCTH caxapo3sl 20-60%. Bupyc cycnenzupopaim
B Tpuc-0yddepe. Mudexkunonnsiii Tutp 6601 okono 11 TL 50/mo.

Hnsa I'PB uccnenoBanus ucnonb3oBaiu 24 — 48 yacoBbie KynbTypbl [IOY u KD, BoIpamieHHbIe B
gamkax [lerpu nuamerpom 38 MM B Tepmocrate CO2. W3 "amiek ymamsiu poCTOBYIO Cpely, BHOCHIIH
BUPYC M 4epe3 yac JOOaBISUIA MOICPKUBAIONIYIO cpery 1o 1 mi Ha yamky. KyneTypbl momenanu B
tepmocrar CO2 mpu 37° C. 3apaxaronyie 1036 B 3aBUCIMOCTH OT 33/1a4dl onbiTa Konebamucy ot 103
TLJ50 w BbIIe HA YalIKy, a BpeMs HHKyOaIli OT BHECEHHS BHpPYyca JJO MOMEHTa HCCIICIOBaHHUS — OT 2
1o 24 yacoB.. B kauecTBe monjep>kuBaroiieil cpeabl UCIONB30BaIN cpeny Mriia ¢ ABOWHBIM HaOOpOM
amuHokucinoT (g [IOY) wnmm munumaneayto cpeny Wrma  (K®D). Cpenst comepxamn 1%
SMOPHOHAIILHOM CHIBOPOTKH KOPOBBI UJIM CBIBOPOTKH HOBOPOXK/ICHHBIX TEAT U aHTHOMOTHKH.

[onyduenne um wm3ydeHue d¢dexra Kupnuan npu BHPYCHOH HH(EKIUH NPOBOIWIOCH Ha
MIPETIOKCHHOM HaMH afmapate st fuaamudeckoit I'PB mo criernansHoi mporpamme (3).

Pe3ynbTathl U 00cy:xneHne.

Oddexr Kupnuan oTHOCHTCS K 0OIIEOMONOrMYECKUM SIBICHWSM. B Harmieid paboTe IMoiTydeHb
JIOKa3aTebCTBa BOSHUKHOBeHUS Kupnuan ceeuenus kak y nepeBuBaeMsix (I1DY), tak u y nepBuunbix (KD)
KJIIETOYHBIX KYJIBTYp 4YeloBeKa U )KUBOTHBIX. [lepBuunble KynbTyphl (K®) ObicTpo rHOHYT, a TIepeBHBaEMbIC
(IIdY) obnamaroT MOTEHIMATBEHBIM OECCMEPTHEM W MOTYT MPOJOIDKATHCS B HEOTPAHUYCHHOM YHCIIe
nokojieHuH. [Ipu 3TOM KIIeTKM COXpaHsIOT CocoOHOCTh K KupimaH cBedenuro (puc.1).

1 - 2

Puc 1.I'PB-rpammsbl kitetok I1DY xontponeHbix (1) u 3apaxennsix BOJI (2).
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B cBedennn 3apakeHHBIX W KOHTPOJBHBIX KYNbTYp BBIBISUTUCH paszanuus. Kak cimemyer u3
puc.4, stu paznmmuus npu uHpekinn BBC u BOB npospisiincs npu cpaBHEHUU IUIOIMIAIN cBeueHUs. Ha
puc.3 TOKa3aHbl pPa3IMuMs B CpPEOHEH 3€ICHONM COCTABILIIONICH BHIMMOTO CIEKTpa W3JIYICHHS.
HuddepeHnupyonmMy  MpU3HAKAMH CITY)KWIM TaKXKe KpacHble M CHHHE COCTABIISAIONIME BUMMOTO
CIIEKTpa W3IYYEHHUS M €ro sipkocTh. B memom crenmuduueckoe Kupnuan cBedeHne ObLIIO BBISBICHO B
OIBITaxX C 5 BUpycaMu Ha 2-X KynbTypax ( Tadm.1).

Jnst ompeneneHus, CBA3aHO JIM CBCUCHHE C BHPYCHOM WH(EKIHEH WM C HAIMYHUEM 3DPEeroro
BHpyCa B KIETOYHBIX KYJIbTypaX, OBbUIO TpoBeNeHO u3ydeHue Hammuus d¢pdexra Kupmman y
KOHIIEHTPUPOBAaHHOTO U ouuineHHoro Bupyca BO3JI. I'PB-rpammel cycnensuii Bupuonos BOIJI,
MOJTy4YEeHHbIE U3 KOHIIEHTPHPOBAHHOTO BUPYCA, a TAKXKE U3 BUPYCa, HHAKTUBHPOBAHHOTO ()OPMATIMHOM, U
He orauvanuch or ['PB-cBeueHHs KOHTpPOJBLHOrO pacTtBopa Tpuc-Oydepa (puc.2). DTo MO3BOJSET
TOBOPUTH, YTO CBEUCHHE 3apAKEHHBIX KYJIbTYpP CBSI3aHO HE C HAKOIUIEHHEM 3pENioro BUpyca (BUPHOHOB),
a C MaKpOMOJIEKYJIAPHBIMHU MPOIIECCAMU CHHTE3a BUPYCHBIX KOMIIOHEHTOB B IPOIIECCE €0 PEMPOILYKIUH.

U3 puc.3,4 Tarke cuemyer, 4TO B MPOIECCE Pa3MHOXKCEHHS BHPYCOB B WHOHUIIMPOBAHHBIX
KyJIbTypax KIJIETOK BBISBISAIOTCS H3MeHeHus B [ PB-cBeueHuu: mo ero Iuomagud U yCpPeAHEHHOMY
3HAYCHUIO 3€ICHON COCTABIISIONICH BHIMMOTO CIIEKTpa M3nydeHus. Kpome Toro HabIronanucy pa3inmus
B CIIEKTPAJIbHOM pAacCIpeleIeHuH SIPKOCTH U YCPEAHEHHOM 3HAUYE€HUH KPAaCHOW M CHHEN COCTaBJISIOIIEH.
I'PB-rpammbl MHQUIIMPOBAHHBIX KIIETOK uYepe3 2 yaca Iocje BHECEHUs BUpyca ominyanuch or [PB-
IpaMM 3THX K€ KJIETOK, MOy4eHHBIX B JAbHEHIIEM depe3 pa3ndHbIe HHTEPBAIbl BPEMEHHU.

Baxno ormeruts, uto ['PB-rpamMmbl MHOUIMPOBAHHBIX KIETOK Y BCEX 5 HM3YYEHHBIX BHPYCOB
(Tabmn.1) HE TONBKO YETKO OTIMYAIUCH OT KOHTPOJIBHBIX, HO U Pa3In4aluch Mexay co0oi. Jta crenudurka
OblIa BBISIBIICHA Y BHPYCOB, UCIIONB3YIOMMX pa3nnyHbiii renetndeckuiit Marepuan (PHK u THK), nanexo
OTCTOSIIIIUX JPYT OT JIpyra B CHCTeMaTuke (poj, CEMEHCTBO) M MMEIOIMX B CHIIy 3TOIO XapaKTEPHYIO
TOJIBKO JUIS HUX CTPATEruio reHoMa.

3aka0uenue.

[lony4yeHHble JaHHBIC [OKAa3bIBAIOT, YTO NpPU BHPYCHOH WHQEKIMH KIETOK BO3HUKAET
cnenuduueckoe Kupnuan cBedeHUe, OTIMYHOE OT CBEUCHHUS HE3apaKCHHBIX KYJIBTYp. DTO CBEUCHHE
W3MEHSIETCSI BO BpPEMEHHM N0 XO0ay HWHGEKIMOHHOTO Ipoliecca M 3aBHCUT OT BHpyca (SBISETCS
XapaKTEpHBIM JUTSI KaKJIOTO BUPYCa).

Tabnuna 1. Kupnuan cBeueHne KIETOYHBIX KYJIbTYP PH BUPYCHON MH(EKINH

KJIETKH

BUPYCbI oy Kdo

B2JI + +

BBC + +

Echo 11 + H.1.

ITosuo 1 + H.J.

BOB + +
600
500 Ban
400 7/ NHaKTuB I/IpOBaHHbIIZ
300 / S EOSHJZI,GHTpl/IpOBaHHbIVI
200 V m Tpuc - Bydep
100

o N

Puc.2 JInarpamma cpeaneii miomranu I'PB-cBeuenns cycnensuii BOJI u konTponasHOro Tpuc-oydepa
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104 BOBZ W 140
102 135 BOB 2 u
130
100
Konrpons 2 4 1 25 BBC€ 24
98 BBCZT 120 |
96 - 115 N v‘
o | N 110 | &
| DN
105
100 Konrpoib
98 5.
\ 130 BOB 5 1
\
92 120
90 BBC 51 BOBS 1 115 ety
88 N \
84 i
82 | N 100 | \
N
95 N
100 Konpots 7 140 Kontpois
95 aacos 120 | 0B .
N 100 | N
90 80 | \
85 —— =BOB 7 wacoB 60 ) \
- v\COBE 40 |
80 20 | \
75 - & 0

Puc.3. JluarpamMMmsl 3eneHoi coctapistouieid BuauMoro Puc.4.Jluarpamma cpenneit riomaau I'PB-cBeuenus
CHEKTpa W3Iy4eHUs y KyabTyp, 3apaxkeHHblx BBC m kynbryp kierok, nHduuupoanHeix BBC u BOB, u
BOB, u KOHTpOJBHBIX KJIETOK 4epe3 2, 5 U 7 yacoB KOHTPOJBHBIX uepe3 2, 5 U 7 4acoB MOCIE BHECEHUS
TocJie BHECEHH BUpYca BHpYCA.

Jlureparypa:
1. Iumunckuit f.4., Cyeruna M.A., bornacaposa O.B., bornacapos O.E., [essarkoB B.B., Dddexr-Kupinuan B kynpTypax
KJIeTOK, MHGULIMpoBaHHBIX Bupycamu, Tesucsl IX Mexa. Hayu. Konrp. no I'PB 6uosnexrporpapun «Hayka. Mudopmarus.
Cosnanue», CII0, 2005,¢.202
2. Kmumenko C.M., Hununckuit S1.51., Mansikun A.A., Jlucunpsin @.B., Cyetuna U.A., bornacaposa O.B., bormacapos O.E.,
JleBataukoB B.B., Bo3MOXXHOCTb MHIMKAIMM BHUPYCHBIX IIaTOI€HOB IIPM IOMOLIM AaTOMHOM CHJIOBOH MHKDOCKOIIMM H
rasopaspsiaHoit Busyanmmzamun (3¢ dext Kupiman), Tesucs! Il Mexa. Kondep. «MonekynspHas MeiunuHa ¥ 6H00€30IIaCHOCTEY,
M., 2005,¢c.157-158.
3. BormacapoBa O.B., BormacapoB O.E., [leBstkoB B.B., Hmmunckuii f.51., Cyeruna M.A., IlpuGop i umcCienoBaHUS
BUPYCHOH MH(EKIMU KyIbTyp KIETOK MeTonoM auHamudeckoil ['PB: Koncrpykims u BosmokHocTH, Tesucel X Mexa. Hayu.
Konrp. ITo I'PB 6uosnexrporpadun «Hayka. Madopmarms. Coznanuey, CII6, 2006,
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OT I'PB-BHOJAEKTPOI'PA®HH K 3PPEKTY HSMEHEHHS PU3HYECKHX
CBOHCTB BOAbI ITPH PACITIAAE B KAHAAAX H OPTAHH3ME YEAOBEKA

###[MInmkanos C.D., */lompaues I'.A., ‘Aneas IL.10., # Katun C.B., #Cugopenko
H.A., **CeuBanoBckuii /I.A., ##/lompauena JI.T'., -c/lompaueBa E.TI.,

~KozJos 10.B., **KosaJjsieB ./., * J/lazapen A.W., ## Baxc B.JI.

*- MuctuTyT MerayuioopraHndeckoid xumuum nmeHu [.A.PazyBaeBa PAH, **- MHCTUTYT XMMUHM BBICOKOYHMCTHIX

BemectB PAH, ***- Hucruryr npuknagHoid ¢usukn PAH, oo - Hmkeropoickuii HWHCTUTYT Hay4yHOTO

npubdopocTpoenus, # - Mucruryr n3meputenbHbix cucreM umenn lO.E.CenakoBa, ## - MHctutyr ¢usuku

Mukpoctpykryp PAH, ### - Hiwkeroponckas mequnuHckas akagemus, r. Hmxanii Hosropoa, Poccust

o - OObEeqMHEHHBI MHCTUTYT SJIEPHBIX HccleqoBaHui, r.Jlyona, oo - Universidad Michoacana de San Nicolas de

Hidalgo, Morelia, Mich., Mexico domrachev@imoc.sinn.ru

Pazputue wmeroma I['PB-Omonnextporpaduy TO3BONMIO ONpPEAETATh Pa3IMYHbIC KapTHHBI
SHEPreTHYECKOTo IMOJIsl OpraHu3Ma YelIoBeKa, KOTOPhIC 3aBUCIT OT (PU3MOJIOTHYCCKUX U TICUXHYECKUX
coctosiHuiA. Jlamee ¢ pa3BUTHEM MeTola ObUTM BBISIBICHBI W pasHble KapTHHbI [ PB-rpamm mpu
HCCIENOBAaHMAX BOJIbI, KOTOPBIE, KAK ITOKA3aJIu JAJIBHEHINNE HCCIENOBAHMS, 3aBUCAT OT CTPYKTYPHO-
DHEPreTUYECKOM WJIM AacCOIMAaTUBHON (KJIACTEpHOM) OpraHu3allid MOJEKYJT BOJBI, Ha KOTOPYIO
OKa3bIBAIOT BJIMSHUE Pa3IM4YHbIE BO3JACHCTBHSI OT Pa3HOTO BUJAA IOJIEH U 10 U3MEHEHHUS XUMUYECKOIO
cocraBa KHuAKOCTH. ClienyeT OTMETHTb, YTO BO3JEUCTBUS Ha BOAY, U3MEHSIOIINE €€ CTPYKTYpY, MOTYT
OBITH CBEpXCIAObIMH, W HE BCETJa COBPEMEHHOE BBICOKOUYBCTBUTEIbHOE MPUOOpHOE 00OpYyIOBaHUE,
TOYHO MOXET OIPeNeNUTh, (PU3ndecKue mapamMmeTphbl BO3IEHCTBYS, TOITOMY WHOT/IA B JINTEPATYPE TTHUIIYT
00 WH(OPMAIIMOHHOM BO3ICHCTBMM Ha BOLy. TeM He MeHee, pa3paboraHHas TexHonorus I PB-
HCCIEN0BAaHMS BOJbI, II0Ka3ajla PEAIbHOE CYIIECTBOBAHUE PA3JIMUHBIX SHEPIETUYECKUX COCTOSIHUM BOZBI,
YTO MOATBEPKAACTCA U IPYTUMU METOJAMU.

B paHee mpoBENEHHBIX HMCCIICIOBAHMAX MBI OOpaTHIIM BHUMaHHE Ha TO, YTO BOJAA SIBIISIETCS
OCHOBHOW CyOcTaHIleH oOpraHu3Ma 4YelOBEeKa W COCTaBISIET 74 €ro XMMHUYECKOrO COCTaBa, KpPOBb
conepxut 80-93% Bombl, Mo3T - 90%, cycTaBHONM THAIMHOBEIN Xpsml - 75% u 1.4. CienoBaTenbHO, OT
COCTOSTHHSI BOJJHOM Cpellbl OpraHM3Ma YeliOBEKa 3aBUCAT NMPABHIBHBI OOMEH BENIECTB M COCTOSHHE
310poBbs. C BO3pacTOM coJiepKaHUE BOABI B OpraHU3ME YelIOBEKa CHIKAETCS U JAHHOE O0CTOSATENBCTBO,
HE MOXXET HE CKasblBaThCcs Ha OOMEHE BEIICCTB W TPOSBISETCS B TOBBIIICHUW PUCKA Pa3BUTHUS
3aboneBanuii. C Ipyrod CTOPOHBI, U3BECTHO, YTO YIOTPEOJICHUE XOPOIIEH MO KavecTBY W JdHEPreTHKE
BO/IbI ITPOJITIEBAET MOJIOJIOCTh M YKPEIUISET 310pOBbE uenoBeka. [loaToMy, Mbl ipeanonoxuinu, yro ' PB-
rapaMeTpbl, XapaKTEpU3YIOIIUE KapTUHY HHEPreTUYECKOro IIOJIsI OpraHu3Ma 4YelIOBEKa 3aBUCIT OT
CTPYKTYPHO-IHEPI'E€TUYECKOTO COCTOSIHHSI BOJIBI B OpraHW3Me.  bonbHmiod 00beM OMIHPHYECKH
HAKOIJICHHBIX JaHHBIX 00 m3MeHeHun ['PB-mapamerpoB denoBeka W ero OMONOTHYECKHX KHJIKOCTEH
(mma3ma KpoBH, MO4Ya), TaKKe MOJNTBEPKIAET TaKyl0 B3aHMMOCBSI3b M SBISieTCS 0a3McOM ISl BEICHHS
JTadbHENIINX HUCCIEIOBAHUMN.

Meron ['PB-Onosnekrporpadgum OCHOBaH Ha pETHUCTPAMU KApTHHBI IMPOCTPAHCTBEHHOTO
pacrpeencHust CTeKaroero 3apsaaa u3 ononornuecku-akTuBHBIX (BAT) WM akymyHKTYPHBIX TOYEK B
YCTIOBUSX JJICKTPOHHOW DMHCCHH, BBI3BIBAEMOW TNPWIOKEHHEM dJIEKTPOMATHUTHOTO TONS K OOBEKTY
nccaenoBanus. IIpoBOIMMOCTE PHEPreTUYECKUMX KAaHAJIOB, KOPPECHOHIMPYIOIIMX BCE OpraHbl TeEla,
3aBHCHUT OT WX (PYHKIIMOHAJBHOTO COCTOSHHS. B MenuiMHe MPUMEHSIOTCS TaKHe IMUPOKO W3BECTHHIE
METO/Ibl HEMHBA3UBHOM 3JIEKTPOIYHKTYPHON NUArHOCTUKH, Kak Meron Posuist, Puonapaky, Hakartanw,
Heuymkuna u ap. OT mpoBOIUMOCTH 3HEPreTHYECKHUX KAaHAJIOB Tela 3aBUCHT BEIMYMHA CTEKAIOIIEro
3apsja U KapTUHA €ro MpoCTpaHCTBEHHOro pacmpenesnenuss B ['PB-merone nuarnoctuku. PaznmuHbie
kapTuHbl ['PB-rpamm BoAbl TakXke 3aBUCAT OT €€ IPOBOAMMOCTH M PacCIpeleieHUs] CTEKAIOUIEr0 3apsiaa.
OcHOBBIBasICh Ha 00IIIEM MEXaHU3ME U3MEHEHHS TIPOBOIMMOCTH BOJBI, KOTOPBIN HMEET MECTO, Kak B “in
vitro”, Tak ¥ B KaHaJbHOW CHCTEME BOJHOHW CpeAbl OpraHM3Ma dYelioBeKa - “in vivo”, MBI TPOBEIH
HCCIICIOBAHMS Ha CBEPXUYMCTOM Boje. llenb ux ObUIa YyCTAaHOBHUTH, KaK MEHSIOTCS (DU3MUECKUE CBOMCTBA
BOJBI - IPOBOAMMOCTh M pH, mocne nporekaHus IO KaHajiaM C JUaMETPaMH IOp, CONOCTAaBUMBIMU C
pa3MepaMu KaHaJIOB MEMOpaH M COCYJIOB B OPraHU3ME YeIOBEKa.

B pesynbprate HHTEpEca K MEXAaHU3MY «KaBUTALMOHHOTO Pa3IOKEHUsD KUIKOM Boawl 10 H, u
H,O, MBI mpunmm K BBIBOLY, YTO NPUCYIIME KUAKOW BoJEe CBoWcTBa TBepaoro Tema no 60-70°C
SIBJIAIOTCS TIPUYMHON Pa3TOXKEHUS KUIKOW BOABI B KOHIACHCHPOBAHHOM COCTOSHHHM IpPU TUHAMHYECKHX
Harpyskax, Kak y TBepaoro tena. [Ipu yka3aHHBIX BBIIIE NUHAMUYECKUX BO3JCUCTBUAX MPOAYKTAMHU
pasioXKeHHs BO/bI B HEPaBHOBECHBIX YCIOBUSAX sBiAoTcsa H, n HyO,.
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Kuakyio BOIy MOXKHO TIO COBOKYITHOCTH TPHU3HAKOB OMNPEAETUTh KaK JUHAMHYECKH
HecTaOWJIbHYIO (aCCONMMUPOBAHHYIO) CHCTEMY, COCTOSIIYIO M3 N- M p- JAe(EKTHBIX accolUaToB.
Jucconuanus BOAbl B TOTOKaX SBISIETCS CIEICTBHEM KOJUIEKTHBHBIX 3(Q(EKTOB B3aMMOJCHCTBUS H
MIEPECTPOIKM acCOLMATOB BOJBI MPH AMCCUTIAIMN YHEPTUU CUJI BA3KOTO TPEHHUSA. DTa peakius HAET Ha
(oHe TepecTpOKN BOJOPOAHBIX CBSI3EH MEXIy MoJIeKyaamu Bojabl. HeoOxomumast Ui pa3pbiBa CBSI3H
H-OH »Heprust nokanu3yercst BCSAKHI pa3 B HAHOMACIITaOHOM 0OJIACTH CTPYKTYPHI JKUAKOH BOABI. B
3JIEMEHTApHBIX aKTax pacraja o0pa3yroTcs ruapaTupoBaHHbie aToMbl Heaq u pagukanst *OHaq, T.e. n- u
p- e eKTHBIC aCCOIUATHI.

JedexTHbIe accomaThl B KUAKOH BOJE MOTYT 0OpPa30BBIBATLCS HE TOJIBKO M3 aTOMOB BOJIOPO/A,
HO M M3 TUAPATUPOBAHHBIX TUIAPOKCHI-PATUKATIOB W THAPATHPOBAHHOIO 3JEKTpoHa. B ormmume ot
THAPaTUPOBAHHBIX aTOMOB BOAOPOZA, THAPATHPOBAHHBIE THAPOKCHUII-PAIMKANBl UMEIOT CPaBHHUTEIHHO
BBICOKHIA MTOTEHIINAT HOHU3AIIHNH, MTOPs/IKa MOTEHIINANa HOHN3anHU Oe3/1e() eKTHBIX aCCOIIMATOB BOJIBI.

[IpuarMas BO BHUMaHHE COBOKYITHOCTh HAIINX YKCIEPUMEHTAIBHBIX pa0oT 10 00pa30BaHUIO n U
p tana aedeKToB B KHUJIKOW BOJE NMPHU pa3HOOOPa3HBIX JAMHAMHYECKUX HArpy3Kax, (PHKCHPYEMBIX MO
00pa30BaHMI0O M HAKOIJICHWIO TMEPOKCHIA BOJOPO/AA, MBI CUYHTAEM, YTO PEATbHBIM HCTOYHHUKOM
00pa3oBaHUs THAPATUPOBAHHBIX HOHOB B YHCTOM KHJIKOW BOJIE SIBIISIOTCS TPOIIECCHl MOHU3AIUKN H-TUTIA
nedekros. IlocienHue MOCTOSIHHO 00Opa3yloTCs B BOJAE IpPH €€ JUCCOLMAIMM TpPU JUHAMHYECKUX
HArpy3Kax: JBIJKGHHS >KUIKOH BOIBI B CHIJIOBBIX MEXaHMUYECKUX, BUOPAIMOHHBIX, aKyCTHUYECKHX,
TeMIepaTypHBIX U TPABUTALIMOHHBIX MOJISAX, B CTATHUYECKUX U ITEPEMEHHBIX JJIEKTPUUECKUX U MAaTHUTHBIX
MOJISIX, B DJIEKTPOMATrHUTHBIX TOJISIX JTIFOOOH SHEPTHU M MPU PE3KUX M3MEHEHHSIX dTHX BCEX ITHUX MOJICH.
[Ipu 5TOM, B 3aBUCHMMOCTH OT BHJa IOJICH M X COBOKYIMHOCTH, HaOIoaaeTcs oOpa3oBaHue e(EKTOB,
PETHCTPHPYEMBIX 10 BBIXOLY MEPOKCHIA BOIOPO/A, C YUETOM BBIX0Oa pekomOnHanmu ¢OH-panukanoB B
H,0, 10 1%, xotopoe cooterctyer 1077+ 107" yoas/tump. Untepecro, 4to moOble TEUCHHS BOMIbI
nmatoT kouuentparuun H,O, mopsiaka 107+10% Monv/iump, 4TO OJIM3KO K HOPMajabHOMY HOHHOMY
paBHoBecuto Bomel (pH=7). Ilpm »3ToM, nm-THma pedeKTHBIC AacCOIMaThl BCIEACTBHE CHIIBHBIX
MOJIIPU3YEMOCTH W TUAJIEKTPUUYECKUX CBOWCTB (AWIIONIbHBIE MOMEHTHI), a TaKKe MX MapaMarHeTu3Ma
(memokanm3alusl HECIIAPEHHOT'O JJIEKTPOHA IO aTOMaM BOAOPOAa M KHCIIOpOJa ACCOIMUPOBAHHBIX
nedekToB) YyBCTBUTENBHBI K yKa3aHHBIM TOJIsIM. B3aumopelictBue nedekToB ¢ 3TUMH BO3JEHCTBUSME
YBEIUYUBAET MX MOABMXHOCTH M CTeNeHb MOHM3aluu. [lo3ToMy, yBeTMuMBaeTcsi, Kak KOHIIEHTpaLus
nedeKkTHBIX accolMaToB, TaK U, COOTBETCTBEHHO, KOHIICHTPAIIMsI HOHHBIX acCOIMaTOB, OTBETCTBEHHAS 32
CTeNeHb CTPYKTYPUPOBAHUS KUIKON BOMIBI. A CO CTPYKTYpO# BOIbI CBsi3aHa KapTuHa ee I PB-cBeuenus.

B mpomecce wonm3anmy n-neeKTHBIX aCCOIMATOB 00pa3yeTcs THAPATHPOBAHHBIA JIIEKTPOH
(H'aq = H'aq + eaq), KOTOpBI MUTpHpPYET 10 Oe3/e(eKTHBIM acCOIMAaTaM BOJBI PA3IHYHOIO pazMepa.
CrnenoBaTenbHO, TP MPOTEKAHUHU BOJBI Yepe3 KaMMIUIAPHI C MEHBIIUMU AUaMeTpaMu MeHsiercs pH BoJibl
B KHCIyIO CTOPOHY 3a cueT obpaszosanms H'aq , u m3MeHuTcs MHTeHcHBHOCTH I PB cBeueHMS BOMBI,
MTOCKOJIBKY TaKasi BO/Ia JieT4e OTJAeT IEKTPOHBI.

OO6pasyrommmuiicst B mporecce HOHU3aIUK #-IeEKTHBIX aCCOLIMATOB THAPATHPOBAHHBIN AJIEKTPOH,

He,, =—= H', +ey

MO-BUAUMOMY, MOKET MUTPHUPOBAThH IO accollaTaM BOZBI IIyTeM JefoKaau3ai. PakTHiecKH,
OH oOpasyer JedeKkTHbIe accolMaThl C YETHBIMH YWCIAMH aTOMOB BOJIOpPOa W KuciIopoja (B
COOTHOIIEHWHU 2:1) U C HEUETHBIM YHUCIIOM 3JIEKTPOHOB, KOTOPOE Ha OIHMH 3JIEKTPOH OONbIIE, YeM B
0e3nedekTHRIX accoruarax. OTHM OOYCIOBIMBACTCS WX OTpUIATENbHBIA 3apsn. Korma Ha myTH ero
BcTpevaercs p-nedekTHhIN (HeHTpaabHbIM) accolMaT, MMEIOIINKM Ha OJMH aTOM BOJOPOJA MEHBIIE, YeM
Oe3nedeKkTHbIe accolUaThl, THAPATUPOBAHHBIA JJIEKTPOH MOXKET C HHUM pPEKOMOMHHPOBATh H
CTaOMIIM3UPOBATHCSA. DTO TPOUCXOAUT BCIEACTBHE TOTO, 4TO p-NedeKTHbI HeWTpajbHBIH accouuar,
coaepxamui B cBoelt crpykrype OH-paamkani, B KOTOPOM HeCTIapeHHBIH 3JIEKTPOH TOXKE JAET0KATN30BaH,
Kak B n-7eeKTe, UMEET ONpEACICHHYIO BEINYHHY CPOJCTBA K AJIEKTPOHY. JTa BEIWYHHA, M0 HAIIUM
pacueram, ONM3Ka K 3JCKTPOHHOMY CPOACTBY u3oimpoBaHHOro eOH-pamukana. Takum o0pazom,
CO3/Ia€TCS MOHHAs pasJiefieHHas Mapa MPOTHBONOIOKHO 3apSyKEHHBIX THAPATUPOBAHHBIX MOHOB H 'y
(mm H3O+aq) u OH .

Jpyrum myteM peakiuu THAPATUPOBAHHOTO DJIEKTPOHA SABJSETCH, MO-BUIUMOMY, TIPAKTHUECKH
TepMOHEHTpanbHasg peakuus >KUAKOM BOAbI C THUAPATHPOBAHHBIM 3JEKTPOHOM, MPHUBOAAMIAT K
00pa30BaHUIO THAPATHPOBAHHBIX aTOMa BOJOPOA U THAPOKCH/I-aHHOHA !

e_aq + HZOliquid “——h— H.aq + OH_aq
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Orta peakuus pereHepupyeT W3 HECIApeHHOT0 THUAPATHPOBAHHOTO JJIEKTPOHA BHOBBL M-
nedekTHBIH acconuaT, KOTOPBIH MOXET TaKKe HOHHM3MPOBATHCS N0 KATHOHA WIH OTPHIBATH aTOM
BO/IOpPOAAa OT BOJBI, JAaBasi MOJEKYISAPHBIA BOAOPOA M THAPOKCHI-paUKal, HapsIy ¢ APYTUMH
peaknusMu (pekoMOMHAINS ABYX B-Te(EeKTHBIX acCOIMATOB U JP.).

I'uapaTtrpoBaHHBIN ANEKTPOH, MHUTPUPYS MO Oe3le(eKTHBIM accolMaTaM BOJABI PAa3IUYHOTO
pasMepa, U n-nedeKTHBIC accolMaThl 00pa3ylT OOJbIIOH HA0OpP Me(hEKTHBIX acCOIMATOB BOIBI
CrnenoBaTenbHO, MPU MPOTEKAHUH BOJBI Yepe3 KaHajlbl C MEHBIIMMHU JUaMeTpaMH MPOUCXOIUT pacrhaj
WM JUCCoLanMs BOIbI C O6pa30BaHI/IeM TUAPATHPOBAHHOI'O JJIEKTPOHA (Hoaq = H+aq t ey )u
MIPOBOIMMOCTD BOJIBI BO3pacTaerT, a pH cHmkaercs.

B onpiTax mcmnonp3oBajach BRICOKOYHCTas JeroHU30BaHHAs Boga kiacca «A OCT 11 029.003-
80». IIporekanume oOecreunBaIOCh CHH3Y BBEpX 4epe3 SACPHBIE MeMOpaHHBIH QUIBTP U3
MONMATHWICHTEpePTAIaTHOM — IJIGHKM TONIIMUHOM  15-23 MKM  HaJ KOTOPHIM  pacrojarainch
M3MEpUTEIbHBIE AJIEKTPOJIbI, H3TOTOBJICHHBIE U3 3070Ta. J[0- M mocie mpoTekaHus B BOAE M3MepsAach
MPOBOAUMOCTH U cozepkanue pH.

[TomyueHHbIe pe3ynbTaThl MOATBEPIMIN, YTO IPY IPOTEKAHUH BOJBI Yepe3 KamUISIPHbIe KaHaJIbI
MIPOMCXOUT JIOMKa CTPYKTYpPhI BOJHBIX acCOIMATOB M €€ paclajl Ha paJuKaibl M 3aTeM Ha HOCHTEIH
3apsioB  (TUApPATHPOBAaHHBIN DJIEKTPOH, NPOTOHBI). YeM Oonblie TPOMCXOAWUT pachaji BOABI IPH
MPOXOXKICHUH Yepe3 Ooliee TOHKUE KaHANbI (32 CUeT CHJI BSA3KOTO TPEHHS ), TEM CHIIbHEE YBEIUYHBACTCS
ee MPOBOAUMOCTh U cHUXkaercs pH (cM. Tabuiy).

OddexT yBenuyeHus: MPOBOAMMOCTH BOABI TOCIE MPOTEKAHUS 4Yepe3 KalWJUISPHbIC KaHAIIbI
MO3BOJIIET OOBSICHUTH XOpPOLIO HM3BECTHBIH B MeJWIMHE (aKT YBEIMYCHHUS W HM3MCHCHHS
3JIEKTPOIIPOBOAHOCTH B AaKyNMyHKTYPHBIX KaHajlaX, IMOCKOJBKY MpPHCYIIME >XHUIKOW BOJE CBOWCTBA
TBeproro tena g0 60-70°C ABAAIOTCS NPUYMHON pPa3IOXKEHHs >KUAKOW BOABI B KOHAECHCHPOBAHHOM
COCTOSIHMM TIpH TUHAMHYECKHX Harpy3kax, Kak y TBEpJOro Tena. Pe3ynbTaThl MO3BOJSIOT OOBSICHUTH
MexaHu3M ['PB-cBedeHns akylyHKTYPHBIX TOYEK - UEM BBIIIE IPOBOJIMMOCTb KaHAJIA, TEM JIErYe CTEKAET
3apsa W Bbie miomanas ['PB-rpamm. TeicaueneTHuid onbIT BOCTOUHOW MEAMIIMHBI U COBPEMEHHBIE
nanneie [ PB-Onoanexkrporpaduu noaTBEpKAAI0T pe3yabTaThl IMIIMPUUICCKH HAKOTICHHBIX 3HAHUH.

[Tapamerps! mpoBoguMocTH 1 pH BOABI TOCIIE MPOTEKaHUs Yepe3 KaHaJIbl pa3HOro AMaMeTpa

HapaMeTpH SO}Z[H. KaHana, NKZIHZU‘IOB S obmast S obmast G06Lu., AG pH
KaHaHOB CM 2 KaHajioB cm 2 % },ls %
KoHTpOIB: 0.785 1 0.785 100 % 0.889-0.900 0% 6.62-6.64
H=1cm
d=5 pum 6.62-6.64
n=3+10°cm™ 1.9625107 2.355°10° 0.046216 5.88 % 1.069-1.0700 19 % 6.51-6.53
h=15pm ApH=0.1
d=3 pum 6.62-6.65
n=2¢10°cm™ 7.065¢10° 1.578+10° | 0.1114857 14.20 % 1.099-1.100 22 % 6.51-6.53
h =22 pm ApH=0.1
d=1pm 6.62-6.65
n=1+10"cm 7.85¢107 7.85¢10° 0.0616225 7.85 % 1.207-1.208 34 % 6.44-6.48
h=10 ym ApH=0.1
d=1pm 6.61-6.63
n=2¢10"cm™ 7.85¢107 1.57810’ 0.123873 15.78 % 1.217-1.218 35% 6.46-6.48
h=12 ym ApH=0.1
d=1pm 6.62-6.65
n=3+10"cm™ 7.85¢107 2.355¢107 | 0.1848675 | 23.55% 1.224-1.225 36 % 6.42-6.45
h=12 pm ApH=0.2
d=0.4 um 6.61-6.65
n=1+10%cm™ 1.256°107 7.85¢10’ 0.098596 12.56 % 1.330-1.331 48 % 6.42-6.45
h =20 pm ApH=0.2
d=0.1 pm 6.62-6.65
n=110"cm™ 7.8510™" 7.85¢10° 0.0616225 | 7.85% 1.356-1.357 51 % 6.40-6.41
h=12 pm ApH=0.2
d=0,05 pm 6.61-6.63
n=1+10°cm™ 1.9625107" 7.85°10° 0.0154056 1.962% | 2.016-2.017 124 % 6.40-6.41
h=12 pm ApH=0.2

*- IOCTOBEPHOCTH M3MepeHus npooauMoctu (G) cocrasiser 0.1% BO BceM Juana3oHe H3MEPEHHH,
*- moctoBepHOCTH n3Mepenus pH cocrapiser 0.1 eMUHMIIBL.
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CTATHCTHYECKHH AHAAN3 3KCIIEPUMEHTAABHBIX PE3YABTATOB
HCCAEOOBAHHUS I'PB-H30BPAXXEHHH TBEPAOTEABHBIX OBBEKTOB

HIyasra H.H., Bapkayios A.B., Illesesnés M. ., J/lymaunauxa B.B.
BopoHnexckuit rocy1apcTBEHHBIN MearorndecKuii YHUBEPCUTET
thyonesentinel@yahoo.com, dryunchik@rambler.ru

B panHux paboTrax HaMu YACIUIOCH BHUMaHUE OCOOCHHOCTSM Mojiy4deHHsi U oOpaboTku ['PB-
M300pakeHU TBEPABIX TeJ, MPOBOIMIOCH OOJIBIIOE KOJIMYECTBO M3MEPEHUN MapaMeTpoB Ha MPUMEPE
TeCT-00bEKTOB WIHHIPHYIECKOH (OPMBI ¢ pa3anyHOi 00paboTKol moBepxHocTy [1,2].

[Ipu craTcTHYEeCKOM HCCIeOBaHUN WH(POPMATUBHOCTH TONYyYEHHBIX TapameTpoB ['PB-rpamwm,
KOTOpbIe OBbUIM OOBETUHEHBI B COBOKYITHOCTH BBIOOPOK, OBUI MPOBENEH JUCIIEPCHOHHBIA aHAJM3.
OcHOBHOI 3amadyell AMCIIEPCHOHHOIO aHalu3a SBJSJIACH TMPOBEpPKAa 3HAYMMOCTH PA3NIAYUSI MEXIY
CPEIHHMH C TIOMOIIBIO CPABHEHUS JUCTIEPCUH.

Jnst cratuctudeckod oOpaOOTKM B KayecTBE IEPEMEHHBIX OBUIM OTOOpaHBI CIEAYIOIHE
napamerpbl [ PB-rpamm: [Tnomans ceedenus; OO1mas sspkocth; OO0IIass HHTEHCUBHOCTh; IHTEHCHBHOCTh
CBeueHHUs; MaKCcUMallbHbIA 3jeMeHT; MuHMManbHbIM 35ieMeHT; M3pe3anHocth; IlonesHas miiomans;
KomnuectBo octpoBoB; Konndecrso myctoT; KomudectBo nukos; [IporieHT 3an0MHEeHHOCTH.

Psn BaKHBIX XapaKTEPUCTHK BHIOOPOK (TPYINII) 3HAYCHUH MCCIEAYEMBIX IEPEeMEHHBIX ObLI
BBIUMCIICH HEMOCPEACTBEHHO B TIpollecce aHalu3a: CyMMa KBaJapaToB (OTKIIOHEHWI) OT BBHIOOPOYHOTO
cpenHero; o0mas cymMma KBaJpaToB; YHCIIO CTENeHel CBOOOJbI; CpeAHUN KBaapaT; Kputepuil dumepa
(F-xkputepwuit); ypoBeHb 3HauMmMoOcTH (p-ypoBeHb). OOmmas cymMma KBajpaTtoB Obuta pa3durta Ha
KOMITOHEHTBI: CYMMY KBaJpaToB, OOYCJIOBJICHHYIO BHYTPHUIPYIIIOBOH HW3MEHYHMBOCTBIO H CYMMY
KBaJIpaToOB, O0YCIOBJICHHYIO Pa3JINYMeM CPEAHMX 3HAYCHUN MEXIY IpymnmaMu. YUCo creneHeld cBoOOIbI
OBLITO OMpeeNieHo Kak odlee YHCI0 U3MEPEHNH ISl JaHHON BBIOOPKH 32 BHIYETOM YHUCIIA CBSI3BIBAIOIIIHX
ux ypapHenmid. CpemHuil kBajpaT ObUT MONydYeH Kak oOmas cymMMa KBaJpaToOB, JEICHHAs HAa YHCIIO
cTerneHel cBOOO/IbI UTsl COOTBETCTBYIOIIECH BEIOOPKH.

B nmponecce auCnepCMOHHOIO aHaiu3a IIPOM3BOAMIIOCH BBIYMCIICHHE CPEAHEro KBajpaTa
a¢deKTa, CBI3aHHOTO C Pa3IMYMeM MEXTPYIIOBBIX CPESAHUX 3HAYCHUH, U CPETHEr0 KBajpaTa OIIMOKH,
00YCIIOBIIGHHOTO BHYTPUTPYITIOBBIM pPa30poCcOM, BO3HUKAIOIIMM BCICACTBUE JCHCTBUS CIy4alHBIX
(akTopoB. J{J1s OLIEHKH CTENEHHN CTaTUCTUYECKOW 3HAYMMOCTH TTOJTYYEHHOTO Pe3yNibTaTa OblT BEIYUCIICH
P-YPOBEHbD.

P-ypoBeHb - 3TO moOKa3aTelb, HAXOMAIIMKICS B YOBIBAIOIICH 3aBUCHUMOCTH OT HaJCKHOCTH
pe3yabpTaTa, MOJYYEHHOTO B Mpoliecce ucciaeaoBanus. P- yposens = 0.03, HanpuMep, MOKa3bIBAET, YTO
umeercs 3% BEpOATHOCTH TOTO, YTO HaiJIcHHAsI B BHIOOPKE CBS3b MEXKIY MEPEMEHHBIMHU SBIISIETCS JIHIIb
CITy4aifHOi 0COOEHHOCTBIO JaHHOW BBIOOPKH.

[lpr ananm3e MONMYYEHHBIX 3HAUYCHUN P- YPOBHSA JUIS KaXIOH COBOKYMHOCTH BBIOOPOK MBI
HCXOJUIN U3 CIICAYIOIINX ITPABUIL:

1. P < 0.05 sBnsncs npuemieMoil TpaHUIed CTaTUCTHYECKOW 3HAYMMOCTH, OJTHAKO CIIEZ0BAJIO
ITOMHHTB, YTO 3TOT YPOBEHb BCE €IIe BKJIFOYAJI JIOBOJIBHO OONBIIYIO BEPOSITHOCTD OINOKH (5%).

2. PesynmpraThl, 3HaumMmble Ha ypoBHe p<0.01, paccmaTpuBaIMCh KaK CTATUCTHYECKH
3HAYMUMBbIE, a pe3yabTaThl ¢ ypoBHeM p < 0.005 - Kak BBICOKO 3HaYUMBIE.

[TpoBepka 3HaYMMOCTH OblJIa OCHOBaHA Ha CPABHEHUH CPETHEro KBajaparta 3P QeKTa co CpeJHIM
KBaJpaToM OMMOKU. bBbU1 BbMMCIEH Takke F-kpurepuii, 3HAauYeHHsST KOTOPOr'O MOKAa3bIBAJIH,
JEWCTBUTEIBHO JIM OTHOIIEGHHE BHYTPUTPYIIOBBIX TUCIIEPCHH 3HAYMMO OONbIIEC €IUHHIIBL. YPOBEHb
3HaYMMOCTH Kpurepusi @uinepa ObUT ompenenéH Kak BEpOSTHOCTh OIMUOKH TNPHHATH THUIOTE3Y O
HEpaBeHCTBE AWCIepCHi, KOTJa TUCIIEPCUH B JIEHCTBUTEIEHOCTH PaBHBI.

Ha ocHOBaHMY MOTyYEHHBIX 3HAUCHUH P-ypOBHS JUIS KaXKJOH COBOKYITHOCTH BBIOOPOK JieNaics
BBIBOJI O BEPHOCTH HYJIEBOM TMIIOTE3bI, 3aKJIIOYABIICHCS B YTBEP)KIEHHH DPAaBEHCTBA CPENHUX B TPYIIIE,
100 MPUHUMAJIACh ATbTEPHATUBHAS THITOTE3a O CYIIECTBOBAHUH PA3IIMUUS MEK/Y CPEIHUMH.

B nocnenaeM cirydae pe3ynbTaThl SKCIIEPUMEHTa PACCMATPHUBAIIMCh JIN0O KaK BBICOKO 3HAUYUMBIE,
100 KaK CTATUCTHYECKU 3HAYUMBIE.

CpaBHHBasi YpOBHH 3HAYMMOCTH PAa3JIMYHBIX COBOKYITHOCTEH BBIOOPOK, MBI OTOOpasid JUIst
JaJIbHEHNIIIEro NCCIeNOBaHus Te U3 HUX, KOTOPhIe MMETH Majible 3HaUeHUs P-ypOBHEH.

3TO TO3BONUJIO OINPENEIUTh CTENeHW HWH(POpPMAaTUBHOCTH mapamerpoB ['PB-rpamm: cucrema
BBIOOPOK, HMEBINIAsi HAMMEHBIINI YPOBEHb 3HAYMMOCTH, SIBJIsUIACH Haubonee HHQOPMATHBHOW; C POCTOM
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P-ypOBHSI HH(POPMATHBHOCTH YMEHBIIAIACH.

B mporecce nucrnepcHOHHOI0 aHaimM3a ObLIO 00pabOTaHO OKOJO ThICAYM BBIOOpOK. Ilpumep
00paboTKK JUIsS MJIUHAPOB, U3TOTOBJICHHBIX M3 aropajist J[16 u cranmu Ct45, mnpeacraBiieH B TaOnuiax
1,2,3,4. BenuuuHbI NC U OC YKa3bIBAIOT HAa CTEIICHh 0OPA0OTKU IIOBEPXHOCTH 00pa3Iia.

Tabnuna 1. [Tapamerpst ['PB-rpamMm

N3pe3aHHOCTH ITomians cBeueHus VHTEHCUBHOCTD CBEUYECHUS
nc oc nc oc nc oc
11 11 8636 8657 40 31
11 12 8652 8886 43 27
11 12 8809 8877 36 34
11 11 8786 8628 38 37
11 11 8620 8819 34 25
11 12 8641 8834 38 28
11 12 8778 8917 33 29
11 12 8566 8993 39 25
11 12 8631 8986 16 37
11 11 8766 8830 42 26
Tabauna 2
JlucnepcroHHBIN aHAIN3 7Sl TapaMeTpa “U3pe3aHHOCTh .
Pazmep
I'pymmst BHIGOPKH Cymma Cpennee Jucnepcus
Bei6opka 1 (nc) 10 110 11 0
Bei6opka 2 (oc) 10 116 11,6 0,266667
Hcrounuk Ob6mmas cymma Hucro . Cpennuii F . Ypoexb
I — KBapaTOB CTeneHei KBaapar -KpUTEpU | 3HAYMMOCTH
CBOOOJIBI (p-ypoBeHb)
Mexny rpynnamu 1,8 1 1,8 13,5 0,001735
BayTtpu rpymn 2,4 18 0,133333333
Hroro 42 19
Tabmuna 3
JlucnepcroHHBIN aHAIU3 IJIs1 TapamMeTpa “IUIonia b CBEYeHUs .
I'pymmst Pazmep BbIOOpKH Cymma Cpennee Hucnepcus
a";f"p“a ! 10 86885 8688,5 7488,0556
a‘jfof’l‘a 2 10 88427 8842,7 14786,2333
Hcrounuk Ob6mmas cymma Hucro N Cpennuii F . YVpoeib
S KBapaTOB CTeneHei KBagpar -KpUTEpUil | 3HAYUMOCTH
CBOOOJIBI (p-ypoBeHb)
My 118888,2 1 118888,2 10,6749 0,004279
rpyImaMu
Biryrpu 200486,6 18 11137,1444
rpynn
Hroro 319356,8 19
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Tabnuma 4
JlvicriepCHOHHBIN aHaK3 AJ1s MapameTpa “MHTEHCHBHOCTh CBEYEHHUS .
I'pyrmsr Pa3mep BbIOOpKH Cymma Cpennee Jucnepcust
Bri6opka 1 (nc) 10 359 359 58,98888889
Bri6opka 2 (oc) 10 299 29,9 21,65555556
Ucrounnk O6mas cymma Hncro . N N YpoBeH®
crerneHei CpenHuii kBapar F-kputepnii 3HAYUMOCTH
BapHalny KBaJIpaToB
cB00O/IBI (p-ypoBeHb)
Mescay 180 1 180 4,46403968 | 0,048845932
IpynamMu
Buyrpn rpynn 7258 18 40,32222
Hroro 905,8 19

B pesymbraTe cratHcTHueckod 0OpaOOTKM OBLTM  TIONY4YeHBI JaHHBIE 00  YPOBHSX
nHpopMaTHBHOCTH NTapameTpoB [ PB-rpamm.

HauGonpiieit nHMOPMATUBHOCTBIO 00JIAZA0T TapameTphl (B mMOpsake  e€ yMCEHBIICHUS):
U3PE3aHHOCTD, IUIOIIAAL CBEUYCHNA, HHTCHCUBHOCTh CBCUCHUSL.

JIuteparypa:
1. bapkanos A.B, Illesenés M.U., AmeynoB A.IO. “CpaBHuTEINIbHBII aHANIN3 KUPIMAHOBCKUX H300paKeHUH TBEPIOTEIBHBIX
o6bexroB” Tesucs! noknanos VI MexayHapoaHoro KoHrp. mo 6uosnexrporpaduu, CITb, 2002
2. bapkanoB A.B, Ilesenés M.M., AmeynoB A.}O.” O ra3opa3spsiHOM CBEUSHHH ITOBEPXHOCTH TBEPAOTEIBHBIX OOBEKTOB’
Tesucs! noxnanos VII Mexmynapoaaoro koHrpecca mo ouosnexrporpagun, CIIb, 2003

i

CPABHEHHE PE3YABTATOB CTATHCTHYECKOI'O AHAAH3A
IIAPAMETPOB I'PB-USBOBPAJXKEHHH CTAABHBIX H NIOPAAEBBIX
OBBEKTOB

HIyasra H.H., Bapkayios A.B., IlleBesnés M.I., AmeysioB A.IO.
Boponexckuii rocy1apcTBEHHBIH Ie1arornyeckuii yHUBEpCUTET.
thyonesentinel@yahoo.com, dryunchik@rambler.ru

Ilepen HamMu crosia 3aja4ya - BBISIBUTH CTENCHU BIUSHHS Pa3InYHOrO pona (akTopoB Ha
xapaktep [’ PB-rpamm nccnemyeMbix 00pa3ioB, HaXOAAIIMXCS B TBEPAOH da3ze.

Jdnst paccMoTpeHusi ObUIM  B3SITHI  TECT-OOBEKTHl IWIMHAPHYECKOH (OpMBI C pa3UUIHON
00pabOTKOM OBEPXHOCTH, U3rOTOBJICHHBIE U3 cTamu CT45 u mopans J116.

Crenndurka mpoBeqEHHOrO dKCIEepUMeEHTa OblIa TAKOBa, YTO CieAyonme (GakTopbl OKa3bIBAIN
BJIMSIHME Ha XapakTep cooTBeTcTBYonMX ['PB-rpamm:

- Hampsoxenue OMII ycranoBku

- Crenenb HEOTHOPOIHOCTH IMTOBEPXHOCTH HCCIIEAYEMbIX 00hEKTOB

- XUMHUYECKUN COCTaB UCCIENYEMbIX 00hEKTOB

- Crny4aiinbie GpakTopbl

C wmenpl0 TMONy4YeHHS JOCTOBEPHBIX M  CTAaTUCTHYECKH 3HAYUMBIX  pE3yJbTaTOB K
9KCTIEPUMEHTAIILHBIM JIJAHHBIM OBLT IPUMEHEH TUCTIEPCHOHHBIA aHaIH3.

Hcnonb3yemblit HaMu MaTeMaTHUSCKHUI armapaT JUCIICPCHOHHOrO aHam3a ObLT orrcaH B padore [1].

Pesynbrar cratucTudeckoir 00pabOTKH COOTBETCTBYIOIINX BHIOOPOK JAaHHBIX, MOTYYEHHBIX MPH
JMHAMHYECKH MEHSIOIIMXCS PaKTopax SKCIEPUMEHTa, OTPaKEH B Ta0. 1.

ITo uroram paGoTBl MOXKHO CIeTaTh BBIBOJ O TOM, 4TO HauboJblee BIUsHIE Ha xapakrep [ PB-
n300pakeHni TBEPAOTENBHBIX 00BEKTOB OKasbiBaeT Hanpsukenrne IMII skcriepuMeHTaIbHON YCTaHOBKH,
3aTeM cJellyeT HEOJAHOPOTHOCTh MOBEPXHOCTH TECT-00hEKTa W, HAKOHEI, €ro XWMHYECKHHA COCTaB.
Crnydaiinbple (akTophl OKa3bIBalOT BIHMSHUE HAa BHYTPUTPYIIOBYIO BapHAlMI0 3HAYEHHH HCCIENLyeMOn
[IEPEMEHHOM.

Takum obpazom, meron 'PB mMoxer ObITh MCIIONB30BaH ISl SKCIPECC-TECTUPOBAHHS KAa4ecTBa
00pabOTKH MOBEPXHOCTH METAITUIECKIUX 00BEKTOB W X XUMHUYECKOTO COCTaBa IMyTEM COIMOCTABIICHHS C
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OTaJIOHHBIMH 3HAYCHUSAMU COOTBCETCTBYIOIIHUX 3HAYCHUU HU3PE3aHHOCTHU, IMOJYUCHHBIX IIPHU Pa3JIMYHBIX
HaIpsHOKCHUAX YCTAaHOBKH.

Tabmauma 1.
Pe3ynpTaThl IMCIIEPCHOHHOTO aHAIM3a
1 Hamnpsxenne
YCTaHOBKH u 12ct.45 10n16 12ct.45 10n16 12116 10n16 10n16
XAMUYECKUI 10n16 12ct.45 10n16 12116 12ct.45 12ct.45 12ct.45
cocraB 00pa3noB
2 Iapametpsr I'PB- | Uzpezann | Ilnomane Wspesanno | Ilmomane Wspeszanno | Mspesanno | Ilnomans
rpamMMm 0OCTh CBEUCHUS CTh CBEUCHUS CTh CTh CBEUCHUS
3 Crenenb
obpaGoTkn nc nc oc nc nc nc oc
nc oc oc nc oc oc oc
TIOBEPXHOCTH
4 P-YPOBEHb 0,0001 0,000183 0,000403 0,000752 0,001735 0,001881 0,002199
1 10116 12116 12116 12ct.45 10116 10116 12116 10116
12116 12ct.45 10116 12ct.45 12116 10116 10116 10116
2 Wzpesanno | [lnomans Wzpesan | Uspesanno | Mspeszan | MurtencuBHocts | MHTeHcuBHOCTH | Ilmomans
CTh CBEUCHUS HOCTB CTh HOCTB CBEUCHUS CBEUCHUS CBEUCHUS
3 oc nc nc nc nc nc nc nc
oc oc oc oc nc oc oc oc
4 0,00357 0,004279 0,0247 0,0247 0,0287 0,0488 0,065 0,1335
1 12ct.45 10116 12ct.45 10116 10n16 10n16 10n16
10116 12116 10116 12116 10116 12116 12116
2 HnrencuBHocts | MuTeHcuBHOCTE | MHTEHCHMBHOC WntencuBHocts | M3pesanno | Mspesann | MHTEeHCHBHOCT
CBEUCHUS CBEUCHUS Th CBEUECHHUS CBEUCHUS CTh 0OCTh b CBEUYCHHUS
3 oc oc nc nc nc nc nc
oc oc oc oc oc oc nc
4 0,134 0,172 0,18 0,239 0,2409 0,3695 0,45816
Jlureparypa:

1. Ulynera H.H., bapkanos A.B., Lllesenés M.U., Jlynanaun B.B. “Crarucruyeckuil aHamu3 3KCIEPUMEHTAJIBHBIX
pe3yabraToB uccienoBanus [ PB-n3o0paskennii TBEpIOTENBHBIX 00BEKTOB”, HACTOSIINI COOPHUK TE3UCOB.

O SBHAYHUMOCTH ITAPAMETPOB I'PB-T'PAMM XHIKO®A3HBIX
OBBEKTOB

IleBenés M.A., ®upcos A.A., Bapkaios A.B., Amneysos A.IO.

BopoHexckuii rocy1apCTBEHHbIH TeJarornieCKuil YHUBEPCUTET dryunchik@rambler.ru

[Mpomomkass paboTy B HamNpaBICHMH aKTyaJM3alMd TPUMEHEHHS METoJa TIa30pa3psIHon
BH3yaJIM3allMk MIPH HCCIICAOBAHUN XHUIKO(Pa3HBIX 00bEeKTOB [1, 2, 3], MBI CTOJKHYJIUCH C MPOOJIEMOIt
JIOCTOBEPHOCTH IKCIEPUMEHTANBHBIX JaHHBIX. O4eBUIHO, YTO BOJHBIE PACTBOPHI, KOTOPBIMHU SIBJISETCS |,
HaTpuMep, MHThEBas U TEXHWYECKas BOJA W3 pa3iIMYHBIX HCTOYHUKOB, BCerjna OyAyT MMETh BechbMma
pasnuuHble cocTaBbl. Hackoabko TOYHO MOXKHO MOAMETHTH 3TH TOHKHE C MaKPOCKOIMHYECKOM TOYKHU
3perus ommuuA? PemmB 3Ty 3amady, MOXKHO YK€ CMeNO TOBOPHTH O IpenmyinecTBax merona ['PB,
MO3BOJISIONIEr0 MPOBOAUTE ¢ MUHUMAJHHBIMH BPEMEHHBIMH U MaTepHATbHO-TEXHUYECKUMH 3aTpaTaMu
aHaJIU3 BOJ U3 Pa3IUYHBIX HCTOYHUKOB.

[Ipu ycmemHol 00pa0bOTKe Ta30pa3psIHBIX H300paKEHHM Kareidb HMCCICAYyEeMbIX O00pa3lloB U
TPaMOTHOM HWHTEpIpeTallid 3TUX KapTHH, KOTOpas, €CTECTBEHHO, BKJIIOYAaeT B Ce0S 3JIEMEHTHI
CTaTUCTUKH, MOXXHO TOBOPUTH 00 OIKCIIpecc-aHalIHM3e XHUIKUX cyOcTannmii. B ero cyru nexwur
BO3MOXKHOCTh OTHECTH KaKOH-TO TOJIBKO B3ATBIA 00pasell K TOMY HIM HWHOMY KIaccy yxe
HCCIIeIOBaHHBIX BoJl. UeM Oombilie B 0a3e NaHHBIX Pa3IWYHBIX KJIACCOB M Y€M MEHBIIE OTIUYUS MEXKITY
HUMH, TEM YK€ JOJDKCH ObITh JOBEPUTEIbHBIA WHTEPBAJ, OMPEACISIONINI BO3MOXKHOCT COOTHECTH
MOJy4YEeHHOE 3HauCHHE C KaKMM-JIM0O yXe UMerommMmcs B Hameld 0aze. MHaue Hem3OexkHa cHTyalus,
KOTJIa OJIMH U TOT ke o0pasel] Oy/leT ormo3HaH KakK MPeACcTaBUTENb Cpa3y HECKOIbKUX KIacCOB.

[Mockombky Bce, 4TO MBI 3aBEIOMO 3HaeM 00 HCCIeAyeMbIX 00pa3iax, 3TO HCTOYHUKH, H3
KOTOpPBIX OHH TONyYEHBI, TO CaMbIM pa3yMHBIM OYIIET BOCIIONB30BATHCS OAHO(PAKTOPHBIM METOJIOM
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CTaTUCTUYECKOW 00pabOTKH, TO3BOJSIONIMM CPABHHBATH COBOKYITHOCTH 3HAa4YEHUI BHOBH TONYYEHHBIX
MapaMeTpoB C ONpeeeHHbIMA KOHTPOJIbHBIMU BETMYNHAMH.

Wrak, Hamei 3amadeil sBisieTcs MpOBEpKa TOTO, CYHIECTBEHHBI JM PasiMuus WM COBIAACHUS
HECKOJIIBKUX COBOKYNHOCTEH. Bocmonbs3dyemcs Uil pelieHHMs IIOCTAaBIEHHOM 3aJadyd  METOIOM
OHO(pAKTOPHOTO JHCIIEPCHOHHOIO aHalli3a, KOTOPhIH Hapsay ¢ (akTOpHBIM aHAIN30M XOpOIIO
MOJIXOMT IS YCIIEIIHOTO TOCTHKEHHSI HAMEUEHHOM LIeIH.

KomuvectBo ypoBHel HamedeHHOro (akropa OyIeT, OYEBHUIHO, PABHO YHUCIY HCTOYHHKOB
(Hammpumep, YMCITy HCCIETyEeMbIX CKBAYKUH).

Bri6op 3TOr0 MeTo/a Mmo3BONUTENEH, TaK KaK BBHITIOIHSIOTCS CIEAYIONINE YCIOBHS: HE3aBHCUMO
OT ypoBHS (haKTopa BEIMYHHBI OTKJIMKA, TO €CTh 3HAUEHHs TOTO WM WHOTO MapaMerpa ra3opa3psaHoro
nzobpaxenus: (['PN), umeror HopmanbHbii (["ayccoBCKUi) 3aKOH paclpeieicHus], a TAKKE UMEET MECTO
TOMOT€HHOCTh aucnepcuid. Jlaxxe mpu HEOONBIIOM HapYIICHHH STHX YCIOBUI HAaIlla CTATHCTHKA MMEET
CHITY, TaK KaK METOJIMKa JMCIIEPCUOHHOI0 aHaIN3a SIBISIETCS] pOOACTHOM.

B mporecce craTuctudeckold oO0pabOTKM MBI MPOBOJMM pasJelieHHe UCIIEPCHU Ha YacTH.
Bapwuanuio, 00ycIIOBIIEHHYIO BIMSHHEM (aKTopa, IOJOKEHHOTO HAaMH B OCHOBY TPYIIHAPOBKH,

_2 .
XapakTepu3yer MeXrpymmoBas nuctiepcuss O . OHa ABIISIETCS MEPOM OTKJIOHEHUS YaCTHBIX CPETHUX,

WJIY CPEAHMX I10 TpyIIaMm, X j BOKpYT oO1meii cpeaneit X

m
D (X, -%)n,
j=1

—2
G =
m
b
Z n;
J=
rJie M — YKCII0 TPYIIIT, 1, - YUCJIO CAMHHUIL B J -TOW TPYIIIIE.

J
Bapwuaruio, 00yCIIOBIEHHYIO BIMSHHEM BCEX MPOYHMX (DAKTOPOB, XapaKTEpH3yeT B Kaxaou

< 2
Z,(xy _xj)
=

n
YuuTeiBas pac4eT CyMM MEXIPYIIIOBOI'O M BHYTPUTPYIIIOBOI'O KBAJAPATOB OTKIOHEHHUS U YUCIO
COOTBETCTBYIOIIUX CTENECHEH CBOOOIBI, MOYKEM 3aIMCaTh BHIPAKCHUS ISl BEIYUCICHHS TaK HA3bIBAEMBIX
CPEIHUX KBAaJPaTOB, SIBJISIFOIIMXCS HECMEIICHHBIMU OLIEHKAMU COOTBETCTBYIOIIUX JAUCIIEPCHUI:

m m
n-Y (Xw—X.)’ ne Y (%, - %)’
S]2 — i=1 ; S22 — i=1
m—1 mn—m
HHJIEKCY, KOTOPBIM OHA 3aMEIIAET.

IIpuBenem npumep cpaBHeHusi napamerpoB I'PB-rpamMMm Kamenb XHUAKOCTH, ITONYYEHHBIX C
noMompio nporpammel  «K-drop» [4]. B kadectBe 00pabaThiBaeMBIX MMapaMeTpoB B 3TOM cllydae
BbIOMpaecM TpH HauOoyiee HMH(OpPMAaTUBHBIX: IuomanAb cBedeHus (PS), obmas spkocts (OJ) wu
n3pesanHocTh (IZ). BepxHAs cTpouka COOTBETCTBYeT AMCTUIUIMPOBAHHOW BOJE, HIDKHSS BOJE
«bonaksay.

2
rpymie BHyTpurpymmoas gucnepcus O

, I'IC 3BE3J04YKa O3HA4YacT YCPCAHCHUEC I10

0 1 2 3 4 5 6 7 8 ¢
PS=[g 615 643(1.072:103(1.195-103 [1.272-103| 1.28:103(1.283-103 [1.296-103 |1.152-103 |1.304-103
6.152:103|5.776-103 [5.813-103 [5.938-103 | 5.89:103|5.697-103 [5.801-103 [5.827-103 |5.832:103 |5.774-103

-

0 1 2 3 4 5 6 7 8 9
OJ=[0| 1.41-1041.614:104 2.209-104 3.176-104 5.973-104 5.311-104 2.921-104 | 5.05:104 .507-104 [7.745-104
1.806-105P.274-105(1.871-105|1.861-10° [1.859-105 [1.898-1053.185-105 [1.778:105| 1.85-105(1.739:105

RN
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IZ={0o| 128 128 177| 192| 185| 208| 179| 196 | 173| 214
1| 837 772| 754 | 868| 836| 825| 800 (| 774| 798| 726

n—1 3

> Ps, 1.111x 10
L] Srednee v_gruppe PS =

j=0

3
Srednee v_gruppe PS L= 5.85x% 10

n

[Ipu pacdere Mo aHAJIOTMU CPEAHUX B TpyIMmax OOIIUX SPKOCTEH W M3pe3aHHOCTEH MoimydaeM

3,792 x10* (178]

COOTBETCTBEHHO: s |
2,012 %10 799
m-1
Z Srednee v_gruppe PS ;
. 3
=0 -
Obshaya_sred PS := 1 Obshaya sred PS =3.481x 10

m O6mpe cpemHue ABYX APYTUX MApaMeTpoB B
ToM e mopsiake: 1,196x10°, 488.5.

Brrancienre MeXrpynmnoBoro CpeiHero KBajapara OTKJIOH HUSI.

m-1
n- Z (Srednee_v_gruppe_PS i Obshaya sred PS )2

M_SKO PS = — =

m-—1

M_SKO_®8 = 1.323x 10"
M_SKO 1Z = 1.928x 1¢°
BhIuKclIeHre BHYTPUTPYIIIOBOrO CPEAHEr0 KBaAPaTa OTKIOHCHHS.

1 n-1

2

(PSI. i Srednee v_gruppe PS i)z
i=0j=0

—

V_SKO _PS:=

m-n—m

V_SKO 0J= 1.179x 10}
V_SKO_PS=4.281x 1Q
V SKO 1Z=1.375x 10

BeluncieHrne OTHOIEHUS. MEXTPYIIIOBOI'O ¥ BHYTPUIPYIIIIOBOIO CPEAHUX KBAJIPATOB OTKIOHEHHS.
b pg.. M_SKO PS 3 3
- V_SKO PS F PS=2.622x 100 F_OJ=113.121 F IZ = 1.402x 10

Takas Oonplmasi pa3HMIA TOHSATHA. Benp AMCTHIUIMpPOBaHHAs BOJa HE SBJISIETCS PacTBOPOM
ANEKTPOIUTOB. A BOT OYIyT JIM TaKk >K€ KPACHOPEUMBHI PEe3ylbTaThl CpaBHEHUs «BOHAKBB) C KaKOH-
HUOYIp Jpyrodl MuHepanbHOW BOmoi? Bo3bMeM B KkadecTBe TOCHeAHEH MUHEPaIbHYIO BOIY
«Mxopenkas».
0 1 2 3 4 5 6 7 8 9

PS=|0| 5.618103| 4.406:103 | 5.439-103 | 5.099-103 5.172:103| 5.442:103| 5.115:103 | 5.262:103 | 5.266-103 | 5.19-103
6.152:103( 5.776-103 [ 5.813-103 | 5.938:103| 5.89-103| 5.697-103 | 5.801-103 | 5.827-103 | 5.832:103| 5.774-103

PN
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0 1 2 3 4 5 6 7 8 9
OJ=|0| 2.034-105( 1.245-105 | 1.897-105| 1.798:105| 1.709-105| 1.827-105| 1.704-105| 1.817-105| 1.819-105 | 1.789-105
1.806:-105| 2.274-105| 1.871-105| 1.861-105| 1.859-105| 1.898-105| 3.185-105( 1.778:105| 1.85-105| 1.739-105

PN

0 1 2 3 4 5 6 7 8 9
IZ=|0o| 460| 372| 433| 370| 410| 435| 436| 436 421| 417
1| 837| 772| 754| 868 | 836| 825| 800| 774| 798| 726

B »tom chyuae
OTHOIIICHUE CPEIHMX KBAJPATOB OTKJIOHECHUH YK€ HE TaKOE BIICUATIIAIONICE, OJHAKO, M ATOro Oojiee 4yeM
noctaToyHo. KoHeyHo, mpu cucreMaTH3aliu 0OJIbIIOro 00beMa JTaHHBIX MBI HE CMOXKEM OrPaHUYUTHCS
BH3yaJbHOH OIICHKOH IMOJOOHBIX pPe3yiabTaToB. JIjis 3TOro Mbl OyIeM HCIOIb30BaTh F-KpuTepuit
Oumepa-CHeiekopa, KOTOPBIH ONpPEeUM KaK KPUTHYCCKHH MPH ONPEACIICHHOM YPOBHE 3HAYHUMOCTH
Q, TpU YUCIe CcTreneHer cBobomel vV =m—1, w=mn—m. Torna F-pacnpencnenune Dwuinepa-
CHezekopa OyIeT UMETh CICAYIONYIO (PYHKIINIO MJIOTHOCTH

T +w)/2]
SO = 0 Fwr2)
rae I — ramma-yHKImsI.

*(V/G))V/z *x(v/2)71 *(1+ [(v/a))*x])f(v+w)/2’

Jlureparypa:
1. bapkanos A.B., lllesenes M.U., Ameyno A.}O. HcnonszoBanue merona I'PB s
aHaIM3a XHMMHYECKOIO COCTaBa NMTHEBBIX Box. /MexayHapomubiii Kourpecc 1o
6uoanexrporpadun /Tesucsl — Cnb., 2004.
2. ®upcoB A A, lllesenes M.1., Ameynos A.1O. Perucrpanust n3MeHeHHUs! CTPYKTYPHO-TEPMOIUHAMUYIECKHX XapaKTEPUCTHK
BOABI IPH pPa3UYHBIX TEMIEpaTrypax METOIOM Tra3opaspsugHod Busyanmsamud. /Mexnynaponnsiii  Konrpece 1o
6uoanexrporpadun /Tesucsl — Cnb., 2005.
3. ®@upcos AA., lllesenes M.I., Ameynos A.1O. Vcnons3oBanue nponecca I'PB npu onpeneneHnn BIMSHHSA Pa3IHIHBIX
pacTBOpHUTEIICH HA CTPYKTYpHbIE 0COOEHHOCTH Boabl. /MexayHaponuslii Konrpecc no 6uosnexrporpadun /Tesucer — Cno.,
2005.
4. Kameit I''b. Illesenee M.U., Bapkamos A.B., AmeynoB A.IO. HoBoe mporpammuoe obecniedenue mis 0OpaOOTKH
KUPJIMAaHOBCKUX M300paxkeHuil. /MexyHaponusiii Konrpecc no 6uoanexrporpaduu /Tesucst — Cno., 2000.
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IIPUMEHEHHE I'PB B OBECIIEYEHHH IICUXHYECKOM ITOATOTOBKH B
ASPOBHKE

Byraes 3.1., 'opoyHnos B.A., Ilemunenko O.1., Jleoequuckuii B.1I0.

Y4eOHO-HCCITeI0BATEILCKUH IIEHTP YHEPronH(YOPMAIIMOHHBIX cucTeM o310poBicHus « DHUCO» r. Upkyrck

[cuxopmsnyeckass TOTOBHOCTh CIIOPTCMEHA SIBISIETCS OCHOBHBIM (DAaKTOPOM JIOCTHIKEHHH B
COBpEeMEeHHOM cropre. He ciywaifHO B mociefHee IecATUIIETHE TICHXOJOTH CIIOpTa M CIIEUATHCTHI
CMEXHBIX HayK (TICHXO(QHU3NOIOTH U OHOPU3UKH) 0c000€ BHUMAHHE YACISIOT pa3padoTKe CHeUaIbHbIX
TEXHOJIOTMH TOJIrOTOBKMA  BBICOKOKBAIM(HUIIMPOBAHHBIX CIIOPTCMEHOB HA OCHOBE JIOCTHIKCHHH
(dyHIaMEHTaIbHBIX HAyK: TCHETUKH, MCHUXOT'CHETHKH, KBAaHTOBOW OMO(PH3MKUA W MEIWIUHBI. BaxHo
MOMYEPKHYTh, YTO pEYb B JAHHOM ClIydae HAET HMEHHO O CO3JaHUM HOBBIX TEXHOJOTHH
(YHKIMOHATBHOW JMATHOCTHKH, a HE TIPOCTO O COBEPIICHCTBOBAHHUH CYIIECTBYIOIIEH CHCTEMbl HayqHO-
METONYECKOr0 00eCTIeUeHUsI TPEHUPOBOYHOTO ITpOoIiecca.

CrennduyeckuMi OCOOCHHOCTSIMH COBPEMEHHBIX TEXHOJOTHHA TICUXWYECKOW TIOJIrOTOBKU B
CTIOpTE BBICHIUX JOCTHIKCHUH, TOyYHBIINX B MUPOBOI MpaKTHKE 0000IIEHHOE Ha3BaHUE «MEHTaJIbHBIH
TPEHUHD» SIBJSIFOTCS: OPHEHTAIMS Tpollecca CHCTEMAaTHYeCKOro TCHXOTPEHHHra Ha (OpMUpOBaHHE
MCUXUYECKMX KauecTB M HABBIKOB, CIIOCOOHBIX 00ECIICUHTD JIOCTIKEHHE ITHKA CIIOPTHBHOTO MacTepCTBa
MpPH OTHOBPEMEHHOM IIOBBIIICHHH KauyecTBa IICHXOCAMOTHYECKOTO 3JI0OPOBBSI CIIOPTCMEHA; O0Yy4YeHUE
CIIOpTCMEHAa TpaHCPOPMALIMM TICHXHYECKOTO COCTOSIHUSL C IENBI0 HCIOJB30BAHUS B YCIIOBHUSX
COpPEBHOBATENBbHOM JIEATENbHOCTH MO3TOBBIX MEXAaHM3MOB TaK Ha3bIBA€MOI0 aJIbTEPHATHBHOIO
COCTOSIHMSI CO3HaHWs;  oOecliedeHHe B XOJA€ TPEHHUPOBOYHOTO TIIpoIlecca TO3UTHBHOTO Pa3BUTHS
JIUYHOCTH CIIOPTCMEHA M MOBBIILIEHUE €T0 TYXOBHO-AESITeIbHOCTHOT'O MOTEHIHANA.

MeHTaJIbHBIA TPEHUHT KaK TEXHOJOTHS TICHXOTPEHHHTa B CIIOPTE BBICIIUX JIOCTHXKCHUH OBLI
chopmupoBan B cepeaune 1980-x romor. [IpuHIMMMATBHBIM OTIMYHEM pPa3paOOTaHHOH TEXHOIOTHU
MEHTAJBHOTO TPEHWHra OT JAPYIuX TIICUXOTEXHHYECKHX METOJOB SBJSETCA JIOJNTOBPEMEHHBIH
CHCTEMaTHYeCKUN XapakTep TIICHUXHUYECKOHl MOATrOTOBKH, HEMOCPEACTBEHHO WHTEIPUPOBAHHBIM B
CTPYKTYpY y4eOHO-TPEHHPOBOUHOTO Tpoiiecca. [Ipu 3ToM BakHEHIIeH OTIMYUTENBHON YepTOi MOJeNn
MEHTAJIbHOTO TPEHUHTa SIBJISIETCS BhIpaKeHHas TICHXOIEAaroruieckas HalpaBJIeHHOCTh, HaIleJIeHHas Ha
(dbopMHpOBaHME TICHXMYECKHX KauecTB W HAaBBIKOB, KOTOpbIe (OPMHUPYIOT BBICOKHH MOTOPHO-
MICUXUYECKUH (TICHXO(pHU3NYECKHIi) TMOTEHIIHAl CIOPTCMEHA M YBEPEHHOCTh B JIOCTHIKEHHH YCIeXa B
YCTIOBUSIX COPEBHOBATENBHOM JeaTenbHOCTH. Heo0XoauMo Moa4epKHyTh, YTO MEHTalbHas TPEHUPOBKA
MPEACTABISAECT COOOM CTPYKTYPHO-IIEIOCTHYIO CHUCTEMY TICHUXHYECKOW MOATOTOBKH, 00ECIEUHBAIOIILYIO
TPEHUHT 0a3MCHBIX TICUXO(PHU3MOJIOTHYECKINX MEXaHHU3MOB, CBSI3aHHBIX C peanu3aliedl CIOpPTUBHON
nesrenpHocTH. [lpyrodi, m HamOonee IEHHOM JUISl TNPAKTHKH CHOPTa, OCOOCHHOCTHIO CHCTEMBI
MEHTAJIbHOW TPEHHPOBKHU SABIISETCS YeTKas COMPSIKEHHOCTh NMPOrpaMM IICUXOTPEHUHTA C MEepuojiaMu U
IUKIaMH TIOATOTOBKH K COPEBHOBAaHUSM. B mpakTHKe MCUXUYECKOW MOJTOTOBKH KBaTH(HUIIMPOBAHHBIX
CIIOPTCMEHOB HCIOJNB3YIOTCS JIBa BapHaHTa MEHTAIBHOTO TPEHWHTa: 0a3oBas MOJEIb W OJIHII-MOJCHb,
paccurTaHHas Ha CAaMOCTOSTENILHOE UCIIONIb30BAHKE CIIOPTCMEHAMH JIIsl 3aKperuieHust 3¢ dekra 6a30Boro
kypca. [IporpamMma 6a30BOro Kypca MEHTaJIbHOTO TPEHHUHTA BKIIIOYAET YEThIpE dTana:

— TepBBIH dTam — Oa3MCHBI Kypc TICUXOTPEHHMHIa, TJIaBHAs 3ajada 3TOW Yacta - HAyYHThCS
MBIIICYHOMY M TICHXHYECKOMY pacciia0iieHuI0 (pejakcalii) M CO37aTh HEOOXOAWMYK) OCHOBY JIJIS
OCBOEHHSI POTPaMM CaMOPETYJISIIUH IICUXUYECKOT0 COCTOSHHUS;

— BTOpPOH 3Tanm — HUCIOJIL3YyeTCsl OOBIYHO TOCNE OBJIAZICHUs Oa3UCHBIM KYPCOM M TpeIHA3HAueH JUIs
Pa3BUTHS U COBEPIIEHCTBOBAHUS BaXXHBIX JUJISl CIIOPTA U JKU3HU KAdeCTB - YBEPEHHOCTH, CITOKOWCTBHUA,
COCPeI0TOYEHHOCTH, YMEHHS IPEo0TIeBaTh TPYJHOCTH H 1Ip.;

— TpeTHil 3Tam — CIOPTUBHBIA MCUXOTPEHUHT — IIECTh MPOrpaMM, PaCCUMTAHHBIX Ha IIECTh HEAeTh
TPEHUPOBOYHOTO TMpOIlecCa M HaIlENeHHbIX Ha COBEPUICHCTBOBAHUE HICOMOTOPHBIX  HABBIKOB U
(dbopMHpOBaHUE YCTAHOBKHU Ha yCIIEX B COPEBHOBAHMSIX;

— 4eTBEPTBIA ATall — KypC HENOCPEIACTBEHHOM IICUXOJIOIMYECKONW ITOANOTOBKM K KOHKPETHOMY
COPEBHOBAHMIO, BKITIOYAIOLIHH YEeThIPE TPESHUPOBOYHEIE MporpaMmbl. KitroueBoe 3HaYeHHE B 3TOM OJIOKe
WMeeT  TporpaMma,  [O3BOJSIFOINAST  Pa3BHTh  CIOCOOHOCTH K CPOYHOH  MOOMIM3alnH
TICUXO03HEPTe€THYECKOr 0 ITOTEHIINAaIa CIIOPTCMEHA.

IMong mcUXOpU3MUECKHMM  IOTECHIIMAJIOM  IOHMMAaeTCs  ypOBEHb  MOTOPHO-TICHXHUYECKHX
(YHKIMOHATBHBIX PE3EPBOB OpPraHU3Ma, TeHETHYECKH JCTEPMUHHPOBAHHBIX II0 CBOCH MNpHUpOAE H
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OTHOCHTEIBHO YCTOHYMBO MOAM(DUIMPYEMBIX B XOJ€ JOITOBPEMEHHOW amanTanuu K Qakropam
TpeHupoBouHbIX Harpy3ok (bynmzen [1.B., 2000).

Takum oOpa3om, o0Ias JIUTEILHOCTh 0a30BOr0 Kypca MEHTAIBHOM MOArOTOBKH COCTaBIIsSET HE
MEHEE YEeThIpEX MECSIEB, a B JaJbHEUIIEM JOIMOJHSETCS HEMOCPEACTBEHHOM TMOJArOTOBKOM K
OTBETCTBEHHBIM COPEBHOBAHISIM U MPOrpaMMaMU OJIAI-MOJICITH.

B cBoto ouepenp OMUI-MONenb  BKIIOYAET CIEAYIONIME MPOTPAaMMBL: MBIIICUHAS PeNlaKCaIysl,
TICUXWYECKasl penakcalys, HIEOMOTOpHas TPEHHPOBKA, MOOWIM3AllMsl M KOHIIGHTpalus BHUMAHUS,
BBIPa0OTKa TICHXONIOrUM mobemurenst u Oopsba co crpaxoMm. EcrecTBeHHO, ONMI-MOIENh MEHTABLHOIO
TPEHWHTa MOXKET OBITh WCIIONB30BaHA W JUIsI KPATKOCPOYHOW CaMOCTOSTENIbHOW TPEHUPOBKHU. IIporpammbl
MOT'YT IPOCIYILIMBATHCS TPYIIIOBBIM CITIOCOOOM Ha MECTaX MPOBEIEHH OCHOBHBIX TPEHUPOBOYHBIX 3aHATHH.

C uenblo M3yYeHUs] KyMYJISTUBHOIO d3((deKra MEHTAIPHOW TPEHHPOBKH, COBMEIIECHHOW C
npoBenieHneM y4aeOHo-TpernpoBouHoro nporecca B AHOCIL «Cnapray (oTaeieHne CliopTUBHOM a3poOHKH ),
ObLT TMpPOBENEH P KOMIUICKCHBIX HCCIEAOBAHMH C y4acTHEM CIEIUaIMCTOB-OKCIIEPTOB: TICUXOJIOTOB,
BEAYIMX TPEHEPOB U CIEHHUAIMCTOB KOMIUIEMEHTAPHOW MEIUIMHBI (CHEeUAICT TPAJULMOHHBIX CHCTEM
037I0pOBJICHUS, OMOdHEpreT, KocModHepreT). [Ipy wccnenoBaHNM HMCHONB30BATUCH KOCMOIHEPIeTHUECKHE
kaHasbl (Bymauiickuii edeOHbBI ONOK KaHAOB) B ONPEJCICHHON ITOCIEI0BATEIFHOCTH € JI00aBICHHEM
MHBIX COBMECTHMBIX KaHAJIOB, peaKcalys U MeauTaius no mxaiHckoi texuuke (Ipekma), a Takxe apyrue
METO/IOJIOT UK YHEPTOUH(OPMAIIMOHHOT'O BOCCTAHOBJICHHSI.

B o0cienoBanyy NpUHSIIN y9acTHE CIIOPTCMEHBI Pa3IMYHBIX BO3PACTHO-KBAUTU(HKAIIMOHHBIX TPYIIIT
(9-11, 12-14 u 15-17 nert), crienManu3UpPyIOUMXCS B MAapHBIX U TPYNHOBBIX yHpaxkHeHusx (n= 24). Ilepen
TPEHUHIOM W B KOHIIE MPOBOJWJIACH JUArHOCTHKA C momoipio ['PB. TpeHuHr BKiIIoYan psija TEXHUK,
HampaBJieHHBIX Ha BOCCTAHOBJIEHHE JSHEProMOTEHIMaNa CIIOPTCMEHOB MeToJaMu KocMOIHepreTHKH,
OMODPHEPTETUKH U METOIOM OBICTPOI pelaKkcalliy Yepe3 BOCIIPUAITHE CAaMUX TICMXHUECKUX IIGHTPOB U I[BETOB
3TUX K€ IICUXUUECKUX [IEHTPOB B ONPEIeTICHHOM CTPOroi MOCae0BaTeIbHOCTH.

CpaBHeHME TMONYYEHHBIX IOKa3aHHUH, MPOMU3BENEHHBIX 10 M IOCIE TPEHWHra B IPOrpaMMe
«aypa», BBIIBUJIO, YTO B OJHOW TPYIINIEe CIIOPTCMEHOB OIIYIIAIOUINX BO BpeMsl TPEHHHra HEMPHUITHHIE
3pHUTENBHBIC U CIYXOBbIE 00pa3bl MPOU3O0IILIO MOHMKEHHE TIOKA3aTeNe YHEPTeTHYECKOT0 YPOBHS «IaKp»
OTHOCHUTENBHO TOKa3aTenel, MOJyIeHHBIX paHee Mepes TPEHUHTOM.

Y BTOpO#l rpynmsl ¢ MOHWKEHHBIMH [OKa3aTEMsIMU «aypa» OTHOCHUTEIBHO HWCXOAHBIX, MpPHU
CPaBHUTEIIPHOM aHaJM3€ aypbl 0 U TI0CIe TPEHHHTa, TPOCIEKUBAIOCH CHIDKEHUE TUIOIAAN CBEUCHUS U
yBEIUYEHHE KOJTUYECTBA Pa3phIBOB, MpOAOIDKaBIieecs B TedeHnu 30 MUHYT +- 5 MuHyT. B nanpHeiimem
MIPOMCXONIIO YBEIHUEHHE TUIOMAA ayphl, © HOPMAaJIU3aIusl MOJOKEHHUI Yakp B MporpaMMe «dakpay.
[Ipu sToM B o00eux rpynmax, HECMOTPS Ha HEKOTOPOE BPEMEHHOE CHW)KEHHE IUIONIaaH, o0Iee
CaMOUYyBCTBHE CIIOPTCMEHOB (110 HAOIIOICHUIO CAMUX CITOPTCMEHOB) OBLJIO JTyIlle M Beceliee, 4YeM paHee.

Yactp rpynmsl, y KOTOPOil B CPaBHUTENHHOM aHAJIM3€ B MPOrpaMMe «4aKkp» MpU CPaBHUTETHHOM
aHanmm3e Obla BBISBJICHA MMOJOXKUTENbHAS NTUHAMUKA, TP CPABHUTEILHOM aHAM3e ayp, N0 U IOoCie
TPEHUHT A, TPOCIIEKNBAIOCH YBEINYEHHE TUIOIIA I CBEUEHHUS 1 COKPAILIEHHE Pa3pBIBOB.

VYike uepe3 oiHy HEIEINto, MPH MTOBTOPHOM JHUATHOCTHPOBAHHH JIUII, Y KOTOPBIX ObIa BBISBIICHA
OTpHIIATEIbHAsT JMHAMUKA HAOJIOMACSd CTOHKUN IOJIOKUTENbHBIM 3((EKT ¢ BBIPOBHEHHBIMU 0€3
Pa3pbIBOB M BCIUIECKOB TUIONIA/N ayphl U CTA0MIIBHOE MOJ0KEHUE YaKp B POrpaMMe «IaKpay.

Pe3ynbTaThl MpOBENEHHBIX HMCCICAOBAHMA MOTYT OBITH OOOOLIEHBI B CIEYIONIMX OCHOBHBIX
MOJIOKEHUSIX. Bo-11epBhIX, OBIJIO BBISBICHO, YTO Y CHOPTCMEHOB, KOTOpPBIE MCIIONB30BalId 0a30BbIH KypC
MEHTAJIBHOTO TPEHUHTA OT 3 JI0 5 pa3 B HENENo B TeueHHe 3-4 MecsiieB, HaOIoaamcs eblii KOMITIEKC
MOJIOKUTENBHBIX M CTA0MIIbHBIX 3((EKTOB: cyllecTBeHHOE yaydllieHHEe ICHX0IMOLMOHAIBHOTO CTaTyCa;
MOBBIIIICHAE (YHKIIMOHAIBHBIX BO3MOXHOCTEH CIIOPTCMEHOB (YJIydIIEHHE MOKa3aTelneld BereTaTuBHBIX
(GyHKIUH); yKpelJeHHE NCHXOCOMATHUYECKOrO 3/I0POBbsS M TIOBBIIIEHHE YPOBHS MCHUXO(U3UYESCKOH
ajanTalliil  OpraHu3Ma CIOPTCMEHOB K (PU3MYECKMM Harpy3Kam; BO3pacTaHHe 3MOIIMOHAIBHOM
YCTOWYMBOCTH 32 CYET CTPECCIMMUTHpYIomero 3ddekra, CocOOHOCTH MPOTHBOCTOSNTh MPENSTCTBUSM
Ha TYTH K JOCTIKEHHWIO ILIEIM W YPOBHS NPUTA3ATENBHOCTH. BoO-BTOpBIX, Kak CBUAETENHbCTBYIOT
pe3y/bTaThl BHEIPEHUS! MEHTAIBHOTO TPEHUHTA B CHUCTEMY IOJATOTOBKH BBICOKOKBAIH(HUIIMPOBAHHBIX
CIIOPTCMEHOB, Jaxe 6 - HEACIbHBIC 3aHATHS CIHOCOOCTBYIOT TIOBBIIICHHIO COPEBHOBATEIBHOM
HaJEeKHOCTH U POCTY CIOPTHUBHBIX PE3YNbTAaTOB, YTO NMOATBEP)KIAIOT KaK CaMH CIOPTCMEHBI, TaK U
TPEHEPCKUI COCTaB.

Tak, mcmonb3ys MeHTaNbHbIA TpeHuHr, B mepuon 2004-2005 rr. B JIOCHI «Cmapta» T.
Hpkyrcka ObLIO MOATOTOBICHO 6 MAacTEPOB CIIOPTa M 8 WICHOB MOJIOAEKHON COOpHOI KoMaHabl Poccuun
Mo CHopTHUBHOM adspobuke. Ilocime Kypca MEHTaIbHOrO TPEHWHTa 3HAYUTENBHO IOBBICHIIACH
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COpEBHOBATENbHAS HAAEKHOCTh M PE3YJbTaTUBHOCTh CIOPTCMEHOB KaK B WMHJMBUIYaJIbHBIX, TaK U B
TapPHBIX U TPYIIOBBIX YIIPAKHEHUAX.
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COBEPIHIEHCTBOBAHHE IIOATI'OTOBKH CIIOPTCMEHOB B ASPOBHKE C
HCIIOAB3SOBAHHEM OHEPITOHMH®OPMAIITHOHHBIX TEXHOAOT'HH H ET'O
KOHTPOASI METOAOM I'PB-BHOJOAEKTPOI'PAPHHU

T'op6yHos B.A., [lemuaenko O.U., bByraes 3.U., Jleoegunckuii B.I0, Barun C.M.
LenTp 3m0poBbecOeperaonux TexHonoruii pkyrckoro rocyiapcTBeHHOIO TEXHHYECKOTO YHUBEPCHTETa, YaeOHO-
HCCIICIOBATEIBCKHM IEHTP dHEProuH(pOpPMaMOHHBIX cucTeM o3xopoiieHus « IHMUCOy» r. UpkyTck.

C To3MIMM CHUCTEMHOTO aHajiW3a, OpraHW3M YelIOBEKa paccMaTpUBACTCS KaK CIOXKHAS,
MOJTYOTKPHITasi MHOTOYPOBHEBAsi OMOIOTHYecKasi CHCTEMa, COCTOSIAs U3 TIOACUCTEM Pa3IMYHOTO YPOBHS
opranu3anuu. [Ipu 3TOoM crucTeMooOpa3yromuM (HaKTOpoM JIH000H OMOIOrHYECKOW CHUCTEMBI SBJISCTCS
KOHCYHBIH MOJIE3HBIH pe3ynbTaT, MHUIIMUPOBAHHBINA BO3JIEHCTBIEM (aKTOPOB BHEIIHEH Cpebl.

Hapymenune sHeprerudeckoro 0anaHca B MSTH MEPBORIEMEHTAX YEIOBEKA pACCMATPUBAETCS 10
ABYM TJIaBHBIM IIpUYHWHaAM: B PE3YJIbTATC HAPYHICHUA B3aMMOOTHOIICHUA MCEXKAY 4YCIOBECKOM U
OKpYXarolllel cpelnol; B pe3yibTaTe HapyIICHHs B3aUMOOTHOIICHHSI MEXKIYy CHCTEMaMH CaMOro
opraHu3ma.

Orta uzaesa nonyunia cBo€ passutue B Tpynax [1.K.Anoxuna (1968, 1975), A.Il.Copoxuna (1973,
1977, 1982) u ux yuenukos (CynakoB K.B., 1987; Makapos A.K., 1989; Jlebeaunckuii B.1O., 1990, 1997
u ap.). Utorom 3TuUx wHcciaenoBaHUil siBHIAch CHOpPMHUPOBAaHHAS KOHIICIUS CHCTEMHOIrO IOIXOZAa B
HW3yYECHUU OpraHu3Ma YEJIOBEKA U €r0 B3aMMOCBA3U C OKpYKAloIlen cpeoi.

W3BecTHO, YTO COCTOSHME YeNOBEKa B3aMMOCBS3aHO ¢ (PYHKIMEH DHEPreTMYeCKUX IIEHTPOB -
qakp, KOTOPBIC SABJIAKOTCS TOYKaMH JIOKAJIBHOT'O HaIps>KCHUA QJICKTPOMAardHuTHOI'O 110714,
00YCIIOBIIGHHOTO (YHKIIMOHUPOBAHUEM KOMITAKTHO PACMOJIOKEHHBIX HEHPOHOB, MM PACIOIOKEHUEM
OCHOBHBIX BETE€TaTHBHBIX CIUIETEHHH, pEryaupyIOIUX paboTy OTAENbHBIX cuCTeM opraHusMa (/Ipo3mgos
I.A., ammmmo O.U., 2005).

O‘IeBI/IZIHO, 4YTO I MOATOTOBKH CIIOPTCMCHOB CJIEAYCT YYUThIBATh BCC YPOBHH OpraHuU3allvun
opranu3ma: (pU3HYecKoro Tena, ICHXUYECKOro COCTOSHHS M dHEPronH(OPMAIIMOHHOTO TIONS YellOBeKa.
[To cnoBam akanemuka Beitnuk A. U. «...0M03HepromH(oOpManuoOHHAs CHUCTEMa YeloBEKa HE TOJBbKO
obecrieunBaeT BCIO pabOTy opraHu3Ma Ha (DU3MOJIOTMYECKOM U TICUXHUYECKOM YPOBHSIX, HE TOJBKO
CIIY>XXUT XpaHUJIMIIEM I/IH(l)OpMaHI/II/I, HO U ABJIACTCA NMHCTPYMCHTOM MBIIIJICHUS).

DHEepreTHuecKoe IMolie 4YelloBeKa — 3TO MPOSBICHHE YHUBEPCAIBHOTO SHEPTETHYECKOTO IO
(YOII) Bcenennoii, ero 4acTh, TECHO CBsI3aHHAs C JKU3HBIO YeJIOBEKA, KOTOpas IO YTBEPKIACHUIO
akagemrka KasznaueeBa B. Il. «He TONMBKO SIBIISIETCS OCHOBOW WHTEIIEKTa, HO M YIPABISET Pa3BUTHEM
BCEr0 OpraHW3Ma >HBOTO». OTO TIOJE MOXKHO ONHCAaTh KAaK CBETOHOCHYIO CYOCTaHIIMIO, KOTOpas
OKpYXaeT ¥ MPOHHU3bIBAET (U3NYECKOE Te0, M3IIydaeT XapaKTepHble BOJHBL. OOBIYHO €ro Ha3bIBAIOT
aypoil. Aypa — »T0 dacte YOII, cBs3aHHas ¢ OTHEIBHBIM O0BEKTOM. OCHOBBIBAsCh Ha CBOUX
HAOIIOICHUSIX, NCCIIEIOBATENN CO3/IAIA TEOPETUIECKYIO MOJIENb TMOJIsl, KOTOpasi COCTOUT U3 HECKOIBKUX
CIIOEB, WJIM YpPOBHEH (Tel), KOTOpbIE B3aUMHO IPOHHUKAIOT IIPYr B Jpyra, HMes ToJIorpaduvecKyro
MPOCTPAHCTBEHHO-TIONEBYIO CTPYKTYpPY, HE CBS3aHHYI0 C TpaHUIaMd (DU3UUIECKOTO Tema "
pacrpacTpaHeHHOE B MPOCTPAHCTBE 3a mpenenamu Tena. Kaxjoe mociemyromiee Teno odnamaer Oonee
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BBICOKMMH BHOpalMsAMu ¥ 0ojiee TOHKON opraHuzanuel, yem npemiexariiee (Brennan B.A., 2000).

Takum o00pa3om, H3y4eHHUE SHEProMH(POPMAIMOHHOTO TIOJS 4YeloBeKa, (DYHKIIMOHWPOBAHHS
SHEPIeTUYECKHUX I[EHTPOB Y CHOPTCMEHOB U M3yUEHHS B3aUMOCBS3U (DM3NYECKUX HATPY30K U BIUSHUS HX
Ha SHepronH(OpMAIOHHbIC IEHTPHI U TUIOMIA/Ih YHEPTETUIECKOTO OIS , 10 HAIIEeMY MHEHHIO, SIBIISICTCSI
AKTyaJIbHBIM M HEOOXOIUMBIM JIJISl YBEJIMUCHUS BPEMEHHU MPEObIBAHMSI CIIOPTCMEHA B COPEBHOBATEIIbHOM
TOTOBHOCTH, COXPAaHEHHs 3J0pOBbS CIIOPTCMEHAa W MSTKOrO Tepexoja W3 OONBIIOro Cropra B
HECITOPTHBHOE COIMAIbHOE COCTOSIHUE U IANTAIMU B MTOCIECIIOPTUBHON KU3HU.

Hapsny ¢ umeronieiicss Ha CEroiHSIIIHUEN JIEHb BO3MOYXHOCThIO TUATHOCTUYECKOW COCTABIISAIONIECH
OpraHu3Ma, CYIIECTBYIOT METOIbI OWOIHEPTeTHYECKOr0 BO3JCHCTBHSI HAa 4YEJIOBEKa, MO3BOJISIONINE
HOpPMann30BaTh (YHKIHUH DHEPreTUYeCKUX IIEHTPOB, TapMOHU3HUPOBATh OJHEPreTHUECKOE  TIOJIe,
YCTPaHUTh SHEprornH(popMaIOHHEIE HAPYIICHUsT OUOTIONS YelloBeKa U, KaK CIe/CTBHE, HOPMAlU30BaTh
paboTy opraHoB, cucreM u opranu3ma B 1eniom (byraer 3.1., 2003).

B paMkax KOMIUIEKCHOT'O KOHTPOJS 32 TPEHUPOBOYHOM M COPEBHOBATEIBHOH JNESITEIHHOCTHIO
HaMH OBUIO TIPOBEACHO HCCIENOBAHME, B 3a/lady KOTOPOTO BXOJHIIO OIpENelICHHEe COCTOSHUS
9HEPreTHYECKUX IIEHTPOB KBATH(PHUIIMPOBAHHBIX CIOPTCMEHOB B a9pOOHKE:

- BBISIBJICHUE B3aUMOCBSI3U OMODHEPIeTUIECKOTO COCTOSHUS U TIOKasaTene (yHKIMOHATBHOW U
(u3NIecKol TOATOTOBICHHOCTH CITIOPTCMEHOB;

-HCTIOJb30BAaHUE OHMODHEPTeTUYCCKUX METOMOB ISl OIEHKH (DYHKIIMOHAIBHOTO  COCTOSIHUS
CIIOPTCMEHOB B IIPOIIECCE MOJATOTOBKU K COPEBHOBAHUSIM.

-BBISIBJICHHEC 3aKOHOMEPHOCTEH COCTOSIHUSI DHEPrOmoisi M 4YaKp C COBMECTHMOCTBIO U
CHHXPOHHOCTBIO PabOTHI B TPyIIIax.

B kadecTBe OIEHKH dHEPTeTHYECKHUX TTOKa3aTelei Obl1 HCIoNb30BaH Hanbonee HHQOpMaTHBHBIN
W yINOOHBI B MNPAaKTHYECKOM WCIOJB30BAHUM METOA  rasopaspsaHoi smsyanusanun (I[PB —
ouoanexrporpadun) (Koporkor K.I'., 2001). Bo3aelicTBue Ha dHEPreTHUYECKHE IICHTPHI MPOBOJUIUCH
MerogamMu KocMosHepreTuky, OMOIHEPTeTUKY U MEAUTATUBHBIMHA TEXHUKAMU BOCIIPUATHS IICUXUYCCKUX
LEHTPOB U [IBETOB, & TAK)KE METOJIOM IPAKTHYECKOTr0 XMIIEpCTBa 1Mo A. 3aTeeBy.

B pesynbraTe npoBeneHHOro0 00CIeIOBaHUs CIOPTCMEHOB MeroaoM ['PB — OuosnekTporpaduun
YCTAHOBJICHO, YTO CIOPTCMEHBI Pa3IUYHbBIX KBAIM(UKAIMOHHBIX IPYIIIT UMEIOT Pa3HbId SHEPreTHUESCKUN
YPOBEHb U IMOKa3aTellb cMMMeTpuu. Tak, HanpuMmep, B crapiiei rpymme (12-14 ner) - 79%, 60%, 84%, B
miaameit rpymme (9-11 ner) - 94%, 51%, 75%; dakTop 310pOBBs COOTBETCTBYET HOPME MJIM BBIXOIUT 3a
Mpeenbl HOPMBI, a YPOBEHb CTpecca y OONBIIMHCTBA CHOPTCMEHOB BBICOKHI WM OYEHb BBICOKHH.
CocrosiHuE DHEPTETHYECKUX IICHTPOB MMEET WHIWBUIyaJbHbIE OCOOCHHOCTH, OJHAKO Yy OONBIINHCTBA
CIOPTCMEHOB (DYHKIIMS MIEPBBIX TPEX SHEPreTHUCCKUX LIECHTPOB CHUIKCHA.

C yderoM TONyYEHHBIX TOKa3aTelel, HaMy ObITM BHECEHBI KOPPEKTHBBI, YUUTHIBAIOIINE BEIOOD
a/ICKBATHBIX BO3MOXXHOCTSIM OpTaHM3Ma CIIOPTCMEHA HAarpy30K M Hapsly C STHM IPOBEICHBI CEaHCHI
KOCMODHEpPTreTHYeCKOn n OWodHEepreTHYecKoil KOppeKnuH Owuomons crnopTcMeHoB. Koppeknws
(rapmoHmu3anus) GYHKIUN SHEPTeTHUECKUX IIEHTPOB OCYIIECTBIISUIACH C LIENBIO MOBBIIICHHS YPOBHS UX
9HEPreTHYEecKOro noreHiuana. [Ipu moMomm cpaBHUTETHHOTO aHANN3A AUATPaMM U TaOJIMYHBIX JIaHHBIX,
MOJMYYEHHBIX B pe3ylibTaTe OOCIENOBAaHMS, KaK JI0, TaK M TOCIE BO3JCUCTBHUS HAa CIIOPTCMEHOB,
MpeACTaBMIIACh  BO3MOXHOCTh,  OBICTPO  OIICHMBaTh  CTENEHb  JIOKAJIHM3AMd  BEreTaTHBHOM
HEJIOCTATOYHOCTH W W3MEHEHHS JTHUX HapyIICHWH BCJICACTBUE IIENICHANPABICHHBIX BO3JCHCTBUH.
BblpakeHHOCTh H  JIOKAlU3aI[MI0 BEreTaTUBHOW HEJIOCTATOYHOCTH (30HBI OJHEPrOMUPHUINTA) MBI
OIICHHMBAIIM CPaBHEHHEM KOH(QUTYpAIMK 1 IO H300paskeHHH.

[IpenBapuTenbHble pe3yNbTaThl TOKa3aliH, YTO 3a IISITh CEAHCOB BO3JCUCTBHS METOJAMH
KOCMODHEPI'CTUKH OOIIME SHEPreTHYECKUE IOKa3aTelu CIOPTCMEHOB Bo3pacratoT oT 12% no 30% wu
HEKOTOPBIX Ciydasix W Oojee OT MCXOMHOro coctosHus. [Ipuyem HamOolnblee yBenWYCHUE YPOBHS
OUOIIONST OTMEYECHO Y CITOPTCMEHOB C TIEPBOHAYATIBHO HU3KUMH €r0 3HAUCHUSIMU, ITPH ATOM HAOI01a10Ch
CHIDKEHHUE Pa3HUIbI B COPCBHOBATEIBHON HAJIKHOCTH U KAUeCTBEHHBIX CIIOPTHBHBIX IOKA3aTeNIeH, U4To
MPHUBENO K CO3J]aHUI0 POBHOMW, HAJIGKHOM, C OJMHAKOBBIMH JaHHBIMH KOMaHBl. TO CBUACTENBCTBYET O
MEPCIIEKTUBHOCTH MCIIONB30BAHHS SHEPTETHUECKOr0 00CIeIOBaHUsI CIOPTCMEHOB U OMO3HEPTeTHYECKOM
KOPPEKIIUU MX OUOTIOIS.

HeoOxoquMocTh TpoBeNeHHsT TaKWX HCCIIENOBaHUN OO0YCIIOBIIEHA TeM, YTO HamnpshKEHHAsS
CIOPTHBHAs TPEHUPOBKA MOXKET JaTh HaWOONbIIMA 3(PQGEKT TOJBKO TOraa, KOrga Hapsaay ¢
Mearori4eckKiMi METOJJaMH OIICHKH €€ pe3yNbTaTOB M BO3JEHCTBUS (DM3HYECKHX HArpy30K, TakK Ke
OCYIIECCTBIIIOTCS. HAONIOJICHUSI C HCIIONB30BAHUEM HETPAIUIIMOHHBIX CPEIICTB U METOJIOB KOHTPOJIS.
Meron I'PB mo3Bossier OCylIeCTBIATh OLICHKY M3MEHEHUH (YHKIIMOHAIBHOTO COCTOSIHHUS Pa3IUYHBIX
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CHUCTEM M OMOHEPreTHYECKOro cTaTyca OpraHu3Ma CIIOPTCMEHa OBICTPO M B TWHAMMKE TPEHUPOBOYHOTO

MPOLIECCA, YTO TO3BOJSET BOBPEMS MPOBOAUTH KOPPEKIIUIO TPEHUPOBOYHOI'O TPOLIECCA U YBEIUYUBATH

3¢ (HEKTHBHOCTH CaMOI'0 TPEHUPOBOYHO-I1EAarOrH4eCKOro, yMeHbIIas IpH 3TOM BPeMsl TPCHUPOBOK.
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BHOSAEKTPOTPAPHYECKHE KOPPEASATSHI YCIIEIITHOCTH
COPEBHOBATEABHOH NESITEABHOCTH CIIOPTCMEHOB
OAHMITHHCKOTI'O PE3SEPBA B ITIHKANYECKHX BHOAX CIIOPTA

Koporkosa A.K.
Cankt-IleTepOyprekuii HaydHO-UCCIENOBATCIBCKHI HHCTUTYT (PU3UUICCKON KYIBTYPHI kti_anitak@mail.ru

Kak moka3piBaer wuccieoBaHHE COPEBHOBATENBbHOM pe3yJIbTATHUBHOCTH CIHOPTCMEHOB B
LUKJIMYECKUX BHUAAX CIOPTAa, JUISI YCIEIIHOCTH BBICTYIUIEHUH BaXKHO ONTHMAJIBHOE COYETAHUE
HECKOJIIbKUX MOMEHTOB:

- OOIIMI TICUXONOTHMYECKUH CTaTyC CIOpTCMEHa ¢ NpeodlialaHueM 4YepT AaKTHBHOCTH H
PEIIUTENFHOCTH, a TaKKe CITOCOOHOCTh PaboTaTh B KOMaH/IE JIjIsl KOJUIEKTUBHBIX BHJIOB CIIOPTA;

- BBICOKUI TOHYC CEpJIEYHO-COCYIUCTON CHUCTEMBI U YPOBEHb YCBOEHUS KHCIIOPOAA;

- crieupUIHBIA 7151 BUJa CIIOPTa XapaKTep MBIIIEUHON CTPYKTYPHI M aKTUBHOCTH;

- BBICOKHI YPOBEHb (PM3MUECKO MOITOTOBKH.

I[Ipy >TOM JOKHBI YYHUTHIBATHCS HEOOXOIUMOCTh COXPaHEHHS 3JI0POBbSl CIIOPTCMEHA,
MIPENOXPAaHEHNUs €r0 OT EPETPEHUPOBOK U NIEPEHAIIPSIKEHU M, BEAYLIMX K CPbIBAM U TPABMAaM.

VYder oTMeYeHHBIX (aKTOPOB, HX B3aMMOCBSI3M M CHHEPTHU B IPAKTHYECKON CIIOPTHUBHOM paboTe
BO MHOTOM SIBIISIETCS Y/I€JIOM MHTYHIIMK TpeHepa, CIIOPTHBHOTO Bpaya U rcuxoiora. [loatomy Oombinyro
aKTyaJIbHOCTh ~ MpHOOpeTaer BBISABICHHWE IapaMeTPOB, YUYHUTHIBAIOIINX ICHXO(MU3HOIOTHIECKOE
(YHKIIMOHATBHOE COCTOSHHE CIOPTCMEHAa B IIEIOM, a TakkKe CcO3JlaHhe MPHOOPHBIX METOJIOB,
MO3BOJISIIOIIUX ONEPAaTHBHO OLICHMBATh U MOHUTOPUPOBATH COCTOSIHUE KAaK B IIPOLECCE TPEHUPOBOYHOM,
TaKk U COPEBHOBATENBHOM NEATEIbHOCTH. DTH METOABI JOJKHBI yIOBIETBOPATH CIEIYIOIUM OCHOBHBIM
TpeOOBaHUSIM:

- WH(POPMATUBHOCTD, CIIeNU(pHUIECKas sl CIIOPTUBHOM JeITEbHOCTH;

- 00BEKTUBHOCTD, HE3AaBUCHMOCTh OT OIIEPaTOpa U YCIIOBHH CheMa JIAaHHBIX;

- [IPOCTOTA peaInu3alluy, Majoe BpeEMsI U3MEPEHUS U aHAJIN3a;

- BO3MOXXHOCTb HCIIOJIb30BaHUsI B IIMPOKOM JHAIla30HE YCJIOBMM, BILNIOTH JO IOJIEBBIX B XOJE
COpPEBHOBAHMIA;

- HaJe©KHOE XpaHEHUE OONBIINX MaCCHBOB HH(OpMAIIHK;

- BO3MOXXKHOCTh ~ OBICTPOTO  OCBOCHHSI HENpo(ecCHOHANBHBIMH  ONEPaTOpPaMH, BIUIOTH  JIO
CaMOKOHTPOJISI CIIOPTCMEHAMY;

- HATJISTHBINA ¥ IOHSATHBIA XapaKkTep MpeaocTaBIsieMoil HHPOPMAITHH.

OueBHIHO, YTO TMOMOOHBIM YCIOBHSM MOTYT YyIOBJETBOPSATH TOJNBKO COBpEMCEHHBIC
KOMITBIOTEPU3UPOBAHHBIE KOMIUIEKCHBI.

OmHMM M3 TakUX METONOB, AaKTHBHO pa3BHMBAIOIIMXCA B IOCIEIHEE BpeMs B MEAWLHHE U
MICUXOJIOTHH, SIBJISICTCS METOJ razopaspsaHoi pusyamusaiuu (I'PB Ouoanexrporpaduu). B Hacrosmeit
paboTe mpeAcTaBieHbl pe3yibTaThl NMpUMeHeHus Merona ['PB Ouosnekrporpaduu ajis HCCIICAOBaHUS
cnoprcMeHoB OMUMIHIICKOTO pe3epBa B IUKINYECKUX BUIAX CIIOPTA.
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IIporpammHoe o6ecrieyeHue METOTUKH

JInst OIIEHKU COCTOSIHMSI CIIOPTCMEHOB OblLIa pa3paboTaHa CIeUaM3UpOBaHHAS —Iporpamma
«['PB Cnopt», B koTopoii mo mgaHHbIM ['PB n3mepenuil Berumcisercs HECKOIBKO TPYII MapaMeTpoB,
XapaKTePU3YIOMIUX MCHUXO(U3HOIOTHYECKOE COCTOSTHUE UCTTBITYEMOTO:

1) @yskumonampHO-3HepreTuueckuit  uHAekc (POU) —  XxapakTepucTHKa  YpPOBHA
(YHKIMOHATBHOW BHEPrHUHM CHOPTCMEHa Ha MOMEHT oOcnenoBaHus. Uem Bbeime DOU, Tem Bbllie
MOTEHIMAIBHBIA pE3EpPB CIHOPTCMEHA M YPOBEHb COPEBHOBATEIBHOW I'OTOBHOCTH. BBICOKOE 3HadeHUE
OO 00BIMHO XapaKTepHU3yeT IIeNeyCTPEMIICHHOCTh, CTPECC—YCTONYMBOCTh, BBICOKYIO JIBUTATEIBHYIO
aKTUBHOCTH, 3amac MOTEHIIMATbHBIX PE3EPBOB.

2) dyHKIHOHATBHO-YHEepreTHuecknii Oananca (OIB) — xapakTepucTHKa CUMMETPUHU DHEPTHH —
pacnpeneneHuss ypoBHs (YHKIMOHAIBHOW SHEPTUU CIIOPTCMEHA MEXKIy MpaBOi W JIEBOW PyKOW Ha
MOMEHT 00CJIeZIOBaHUs. XapaKTepU3yeT OunaTepaabHblid OalaHC SHEPTCTUKH.

3) Owuepromedpuiut (D) — Hammume sHeproaeduuUTa NCUXO(PYHKIIMOHAIBLHOIO COCTOSHHUS
OpraHu3Ma Kak €IWHOTO IENIOT0 C YYETOM COCTOSHUS OT/AENBHBIX OPTaHOB M CHCTEM. JHEprofeuIUT
CBUJIETEIbCTBYET O COCTOSHUAX IE€PETPEHUPOBAHHOCTH, MEPErpy3KH, YCTAJIOCTH, BHIPAOOTaAaHHOCTH
JHEPIreTUYECKUX pe3epBOB. BaXKHBIM THarHOCTUYECKUM MPHU3HAKOM ABIISETCS CKOPOCTh BOCCTAHOBIIEHHS
®DBU u ucye3HOBEHUE SHEProaeUIIUTa IPH CHATHU HAPY30K.

4) Unpexc peittunra (MP) — xapaxkrepucTuka MoloKeHUsI JAHHOTO KOHKPETHOTO CIIOPTCMEHa B
o0cIenyemMoii rpyIie.

B mporpamme Takxke mMeeTcss TaOMHMIA DKCIEPTHO-IHATHOCTHUECKUX 3aKIIOUYEHHUH, OmNHcaHue
KOTOPBIX MPHUBEICHO B Tabmuie 1.

Tab6nuna 1. Onucanue SKCIEPTHO-AMATHOCTUYCCKUX 3aKII0YCHUH

CHOpTI/lBHO-Ba)KHLIe Ka4yeCTBa

AKTHBHOCTb - CIIOCOOHOCThH CIIOPTCMEHA M3MEHSTh CHTYAIlUIO MM OTHOIIEHWE K HEel MPH OTCYTCTBUH
OIPEIeTICHHOT0 MPOTHO3a PE3yJbTATOB, HO ITPH TIOCTOSIHHOM Y4eTe CTeNeHH ero d(h(GEeKTHBHOCTH.

HeﬂeyCTpeMﬂeHHOCTb - IICMXOOMOLHWOHAJIBHOC COCTOAHHUC, XapaKTCPU3IYIOUIECEC TOTOBHOCTL U
OMOIMOHAJIbHOC MOTUBHUPOBAHUC B TOCTUIKCHU U IMOCTaBJICHHOM OCIIN.

YBepeHHOCTh B cede - BOJIEBOE KauecTBO, IPOSBIIIONIEECS B CIIOKOMHOM OCO3HAHMU CIIOPTCMEHOM
CBOMX BO3MO)KHOCTEH U MPENMYIIECTBA HAJl CONEPHUKOM.

Ctpecc-YCcTOYHUBOCTD - COBOKYITHOCTD JINYHOCTHBIX Ka4eCTB, MO3BONIAIOMINX CIIOPTCMEHY MEPEHOCHUTD
SHAYUTCIIBHBIC HWHTCIUICKTYAJIbHBIC, BOJICBBIC U OMOIMOHAJIBHBIC IICPCTPY3KHU, 06YCHOBHeHHBIe
0COOEHHOCTAMHU MPO(ECCUOHALHOW JEATEIBHOCTH, 0e3 BpEAHBIX TMOCICACTBUN Uil ce0I U
OKPY’KaIOIIHX.

IMcuxuyeckasi camoperyJasims - Perymsaius - (oT jat. regulare - MPHBOANTE B MOPSIOK, HATAKHUBATE) -
eecoobpasnoe  (PyHKIIMOHMPOBAHUE JKHUBBIX CHCTEM pPas3HBIX YPOBHEH OpraHW3aldd M CIOXKHOCTH.
Ilcuxnueckas caMoperyianua ABJIACTCA OOHUM U3 ypOBHeﬁ peryiiauuu aKTUBHOCTH 3THUX CHCTEM,
BBIPAKAIONIMM CIEeU(PHUKY peanu3yIoluX €€ TICHXMYECKHX CPEICTB OTPAKEHHUS M MOJCITHPOBAaHUS
JICHCTBUTEILHOCTH, B TOM YHCJIe pediiekcun cyObeKTa.

JloHO30J10THYeCKHE U3MEHEeHUs

HuTpocnekuusi - HaOmroAeHUE COOCTBEHHON mcuxuueckod »xu3Hu ("yriyOneHHe B COOCTBEHHBIC
MbICTH").

HepaspeumMLle CHOBUACHMUSA - IIOIBITKa PEHIMTL CTaBAIIMECA IIC€PC] YCIOBEKOM HEpA3pCIINMbIC
3aa4i Ha IOACO3HATCILHOM YPOBHC BO BPpEM: CHA.

HeMOTHBHpOBaHHaH TPEBOKHOCTD - OJTUH 13 ITPU3HAKOB IICUXOOMOIMOHAJILHOI'O paCCTpOﬁCTBa.

CHukeHHe padoTOCIOCOOHOCTH - CHIDKECHHE BO3MOXXHOCTH BBITOIHSATH 1IEIeCO00pa3HyIo 1S TeIbHOCTD
Ha 33J]AHHOM YpOBHE 3()(PEKTUBHOCTH B TEUCHUE ONPEIEICHHOTr0 BPEMEHH.

BCHLIJ’IL‘[I/IBOCTL, PAa3APAKUTECIBHOCTD - HCKOHTPOJIHMpYyEMasd HEAACKBATHAA IICUXOOMOIMOHAJIbHAaA
pCaKuysa CIIOPTCMCHA Ha BHCHIHUEC pa3aApaKuTCiIun.

Jun3aganTanmoHHbIe COCTOSIHUS

TpeBo:KHO-UNIOXOHAPHYECKOE COCTOSIHHE - JIEIPECCUBHOE IICHXOJOTHYECKOE PpacCTpOMcTBO (C
HaBSI3UMBBIMH ¥ CBEPXIICHHBIMH OMIACCHISIMH 32 3JI0POBbHE).

CrpemiieHHEe K OJMHOYECTBY - IICUXO3MOLIMOHAJIBHOE COCTOSHUE XapaKTEpU3YIOILEe COCTOSHUE
JIETIPpECCHM, Kak »dSHJOreHHoW (0e3 BHJIUMBIX TIPUYHMH), TaK W pEaKTUBHOW (peakiuuu Ha
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MICUXOTPAaBMUPYIOIINE PEAKIUN).

BereratuBHasi AUCPYHKUMSA - COYETAETCAd C IMOIMOHAJIBHBIMU HApYyIICHUSIMA W BbIpa)Xaercs B
BEreTaTUBHBIX MPOSBIICHUSIX: TOJIOBOKPY)KEHHUE, MOTIUBOCTh, 03HOO, IpoXb, KoeObanue AJl, HexBaTKa
BO3/1yXa.

OHeproaeUIMTHBIE COCTOSIHUS — CBUJCTENBCTBYET O HEJOCTATOYHOM 3SHEProodecredeHu
(YHKIMOHATBHOW aKTHBHOCTH CHCTeM opranu3Ma. CocTosHUE dHEProJeHIInTa MOXKET ObITh CBSI3aHO C
O0IIMM YTaJKOM CHII, NTUCQYHKIMSIMH OTIEIBHBIX OPTaHOB WJIM CHUCTEM, TEpEyTOMIICHHEM, HEPBHO-
MICUXUYECKHM CTPECCOM, TIEPETPEHUPOBKOW. B 3TOM COCTOSHMHM YelnoBEK MOXKET HOPMAIBHO
(YHKIIMOHUPOBATH, B YACTHOCTH, CIIOPTCMEH MOXKET JEeMOHCTPUPOBATh HEIUIOXUE PE3YNbTaThl, OJHAKO
JUTUTENbHOE TpeObIBAHWE B OTOM COCTOSIHHHM BEICT K pa3BUTHIO HETATUBHBIX IPOIECCOB Ha
NCMXO(U3HOJIOTHYECKOM HITH COMAaTHYECKOM YPOBHE.

Heo0xomumo o0ciieioBaHue - HA MOMEHT U3MEPEHHUS CIIOPTCMEH HAXOMUTCS B COCTOSTHUU CTpecca, YTo
HE JaeT BO3MOXXHOCTH aJICKBATHO OLIEHHUTDH €r0 MCHXO(MU3NOIOTHIECKYIO TOTOBHOCTE. JlaHHAs CHTyamus
TpeOyer Oosiee JeTaabHOr0 MCUXOJOTHYECKOI0 M METUITMHCKOrO 00CIICIOBaHMSL.

[lpuBeneHHBIE 3aKIIOYCHUS] aBTOMATHYECKH (QOPMHUPYIOTCS TPOrpaMMON ¥ BBIBOJSITCS
MOJIH30BATEIIO B BUJIE TAOJMHIIBI, ClIEU(DUISCKON ISl KAKJOr0 CIIOPTCMEHa HAa MOMEHT O0Cie/IoBaHusI.
Jnst rpynmbel  obciienyeMblx TporpamMma  (OpMHPYET TaONHIly PaHKHUPOBAaHUS, XapaKTEPU3YIOIILYIO
pacnpezeneHne CCIIeAyEeMBIX TapaMeTPoB I10 TPYIIIIE.

Pe3ynbTaThl 3KCIEPUMEHTAIBHBIX HCCIeT0BAHNUIM.

UccnenoBanms npopogmmmch B 2002-2005 rr. B MEAMIIMHCKUX IEHTPaX YUHUIUI OJIUMITMHCKOTO
peseppa Ne 1 m Ne 2 1. Cankr-IlerepOypra. CHOpPTCMEHOB U3y4ajld BO BpeMs  IUIAHOBOH
JMCTIAaHCePHU3allik, a TakkKe B YCIOBHSIX TPEHHPOBKHM JO M TIOCIE COpeBHOBaHWM. Bcero Obu1o
obcnenoBano 102 BBICOKOKBaIM(HUIIMPOBAHHBIX CIIOPTCMEHa (2 MacTepa CIopTa MEXIyHapOAHOTO
Kiacca, 18 macrepoB crmopra u 82 kaHauaata B mactepa cropta). KoHTponbHas rpymma cocTosia U3
crynentoB Cankr-IlerepOyprckoii akagemun crioptra um. [1.®D. Jlecradra B konmnuecte 50 denoBexk.

OO0cienoBaNiuCh CIIOPTCMEHBI CACAYIOIIUX CICIMANU3alMi: IUTlaBaHue — 16 dYell., JIbDKHOE
nBoebopbe — 18 4ern., backerbon — 22 4en., TpuatTioH — 18 den., narubopbe — 20 yel., akageMudeckas
rpebmns — 8 ven. OO0mas 1einb — onpeneNieHne BEIHOCIMBOCTH, YTO MO3BOJSIO MPUMEHSTH aJeKBATHYIO
JUIsl BceX 00CIIeIOBaHHBIX CIIOPTCMEHOB TECTHPYIONIYIO HArpy3Ky Ha Tpenmuie. O0Imas XxapakTepucTHKa
00CJICIOBAaHHOTO KOHTUHIeHTa: Bo3pacT 17.8+3.7 mer; poct 183.2+11.8 cm.; Bec 70.7+10.7 xr; MIIK
4.2+0.8 n/muH; Bpems ynepxkanus MITK 158.5£89.9 c.

[MpuHIMNHANEHO BaXKHBIM Pe3yIbTaTOM 00paOOTKU AaHHBIX [ PB-rpaMM HCHIBITYeMBIX SBIISIOTCS
CTaTUCTUYECKU JOCTOBEpHBIE paznnuus mapamerpoB ['PB-rpamM (mumomans cBedeHus) MEXIy rpynnaMu
aTIICTOB, OTIMYAIOIINXCSI OTHOCHTEILHO BHICOKOH M HU3KOW ncuxodusndeckoi roToBHOCThIO (I1DI).

Anamu3 Tuma cBedeHuss [PB-rpaMmM B 1menom JgaBai  3KCIepUMEHTAaTOpaM OCHOBAHHS
yTBepkIath, uYTo [PB-rpaMMbl 00CIENIOBaHHBIX CIHOPTCMEHOB B COCTOSSHUW TIOKOSI  SIBJISIFOTCS
OTHOCHTEIBHO OoJiee CTPYKTYPUPOBAHHBIMH [0 CPaBHEHHIO CO 3JIOPOBBIMH  HCIBITYEMBIMH
COOTBETCTBYIOIIET0 BO3pacTa U3 KOHTPOJIHHON TPYTIIEIL.

XapakTepHo, 4TO (U3MYecKas MaKCUMallbHas Harpy3Ka OKa3bIBaeT BBIPAXKCHHOE BIHUSHHE Ha
nattepHbl [ PB-rpamm, riaBHBIM 00pa3oM B TpyInax CIIOPTCMEHOB C OTHOCUTENBHO BbICOKHM [1DT.

OTU pe3ynbTaThl MOATBEPXKIAIOT 3aKII0OUYECHNE HAIIMX MHOTOJICTHUX HccienoBanmii I PB-rpamMm
CIIOPTCMEHOB BBICOKOI'O YPOBHS, IPOBOIMBIIMXCS IMOJA pykoBoacTBoM mnpodeccopa I1.B. Bynazena:
JOMHHAHTHBIA Tull I'PB-rpaMMBl B IOKOE 3TUX CIIOPTCMEHOB CYLIECTBEHHO OTJIMYaercsi oT TUNoB ['PB-
TpaMM OTHOCHUTEIILHO 3JJOPOBBIX JIIOJICH U MOJU(PHUIIUPYETCS TIOCIIE TPEHUPOBKH M, 0COOCHHO B IIPOIIecCe
CHIOPTUBHBIX COPEBHOBAHMIA.

Ha ocHoBe mpoBeneHHBIX MHOTONapaMeTPUYECKHX aHaIN30B MOXKHO YTBEPXKIAaTh, YTO METO.
I'PB Ouosnekrporpaduu IMO3BOJIIET JOCTOBEPHO CYIOUTh O ICHXO(MU3HOIOTHYSCKOM COCTOSHUHU
CIIOPTCMEHA B MOMEHT 00CIIEC/IOBAaHUS, B YACTHOCTH JAHHBIH METOJ TIO3BOJISIET JOCTATOYHO JOCTOBEPHO
XapaKTepU30BaTh COCTOSIHHE OMOPHEPreTHKH CIOPTCMEHA, TPAJUIIMOHHO OIEHHBAaEMOE IOKa3aTellsMH
KPOBSTHOT'O JIABJICHUSI M CAMOOIIEHKOH CaMOYYBCTBHsI CIOPTCMEHA B MOMEHT 00CJIeIOBaHHUSI.

CormocraBieHre JTaHHBIX C YCIEHIHOCTHIO COPEBHOBATEIBHOW JIESITENBHOCTH U OOCYXKICHHE C
TpeHepaMH TOKa3alio, YTO PEUTHHT, COCTABIICHHBIH 1O JaHHBIM MPHUOOPHBIX M3MEpPEHUH, Ooiee TOYHO
COOTBETCTBYET COPEBHOBATEIHHON PE3yIbTaTUBHOCTU U HKCIEPTHON OLIEHKE TPEHEPOB 110 CPaBHEHHIO C
pesynbratamu tecta POMS. 3to cBs3aHo ¢ Oonbmiol CyOBEKTHBHOCTBIO U OINpPEIENICHHOM
HEOPEKHOCTBIO 3alOHEHUSI TECTOBBIX MPOTOKONoB POMS IOHBIMH CIIOPTCMEHAMH, YTO 3aCTaBIISCT
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CIIeNIaTh 3aKIFOYCHUE 0 HU3KOHW 3 (QEKTUBHOCTH MCIONB30BAHMS aHKETHBIX METOAUK JJISl HCCIICAOBAHMS
TPYII FOHBIX CIIOPTCMEHOB TI0 CPABHEHUIO ¢ PUOOPHBIMU METO/IaMU. B Toke BpeMsl Ui CIIOPTCMEHOB
BBICOKOT'O KJlacca, JIOOPOCOBECTHO OTHOCSIIMXCSA K 3allOHEHHI0  MPOTOKOJIOB TECTHPOBAHMS,
npuMeHeHne OmaHkoBod wmeromukn POMS BrnomHe ajekBaTHO W IONMy4aeMble JaHHBIE HECYT
HH(POPMAITUIO O TICUXOJIOTHYECKOM MPOQUIIE CIIOPTUBHO-BAYXKHBIX KAYECTB CIIOPTCMEHA.

BriBoabI

Bepudukanus GpyHKIMOHAIBHON 3HAaUMMOCTH napamerpoB ['PB-rpamm, mpoBeneHHas Ha 0ase
XOpOILIO M3BECTHBIX B MHPOBOM CIIOPTHBHOW HAayKE€ BBICOKOBAJIMAHBIX METOJOB OIpPEACIECHUS
NMCUXO(U3UYECKOH TOATOTOBIEHHOCTH CIOPTCMEHOB, ITIO3BOJSET NPUHTH K CIEAYIOIMM OCHOBHBIM
3aKIIIOYEHUSIM:

- Uzyuennpie napamerpsl [ PB-rpamM o0HapyXHBatOT MaKCHMAIEHO BBIPAKEHHYIO CBSI3b C
IICUX03MOLMOHAIBHBIM COCTOSIHUEM CIIOPTCMEHOB.

- VHTEHCUBHOCTD HEPrO3MHUCCUOHHBIX IPOLECCOB YCTOMYMBO M JOCTOBEPHO CBS3aHA C
YPOBHEM M WHIWBUAYaIbHBIMH OCOOCHHOCTSIMH CAMOPETYIALNU TICHXOIHEPTeTHYECKOr0 MOTEeHIIuaNa
CIIOPTCMEHA.

- 3HaUMMOCTh JAHHOTO KauecTBa cyObeKkTa JUIs TPOAYKTHBHOM mpodeccHoHanbHON
JIETEIIBHOCTU B OKCTPEMAJIbHBIX YCIOBHIX O4EBUIHA. B CIIOPTUBHON AEATENBHOCTH 3TOMY Ka4ECTBY, KaK
W3BECTHO, TpUJAETCA BeAyllee 3Ha4YeHHe, OJHAKO OO0 HACTOSIIEr0 BPEMEHM METOJ0B OOBEKTHBHOTO
TECTUPOBaHMsI COOCTBEHHO IICUX03HEPTETHIECKON COCTABIIAIONICH MPAKTHUECKU HE CYIIECTBOBAJIO.

- HccnenoBanne mokasano, 4to oOmas NcHxXo(pU3nvecKkass TOTOBHOCTh CIOPTCMEHOB B
BHJaX CIIOPTa Ha BBIHOCIUBOCTH MOXKET OBITH OIIEHEHAa TOJILKO 10 W3MEHEHHIO HYHEPTOIMHUCCHOHHBIX
MPOIIECCOB IO/ BO3JECTBUEM (YHKIIMOHAIBLHBIX HATPY30K KPUTHUECKOH MOMHOCTH. OJHAKO WMEHHO
3Ta OCOOEHHOCTH IO3BOJISET MPEIMONOKUTh, YTO METOJ OHOAIEKTporpaduu SHEPrOIMHCCHOHHBIX
MPOIIECCOB B JAabHEHIIIEM TO3BOJIUT MOTYYUTh BAXKHBIH O0BEKTHBHBIN KPUTEPH MPOrHO3a HAJAEKHOCTH
COpEBHOBATEIILHON JICATENBHOCTH, CBsI3b KOTOPOH € MOOWIM3alMeld TCHXOPU3NYECKHX PE3EpPBOB
CIIOPTCMEHA HE BBI3bIBAET COMHEHUI.

- O0600111as  BBIIIEH3I0KEHHOE, €CTh BCE OCHOBAaHHS CuMTath, 4ro wMmeron [PB
OuodnekTporpaduu  JTOCTOMH 3aHITh BaXKHOE MECTO CpEeld  METOJIOB  ICHXOJHEPreTHUeCKOn
(YHKIMOHATBHOW JMarHOCTUKU ¥ TPOTHO32 YCIIEIIHOCTH COPEBHOBATENHLHON JEATELHOCTH B CHOPTE
BBICHIMX JIOCTHKECHHM c LENbIO HIPOTHO3UPOBAHUSA ncuxo(hrU3nIecKon TOTOBHOCTH
BBICOKOKBAITM(UIIMPOBAHHBIX CIIOPTCMEHOB B IeHTpax OMUMIHKACKON OATOTOBKH.

BAUSTHUE AOKAABHOT'O TEPMHYECKOI'O BO3IENCTBHUSA HA
HEKOTOPBIE ITAPAMETPBI BHOOAEKTPOI'PA®HH Y CIIOPTCMEHOB

JloBeiruuna O.H., 'araktuonoBa . B.
Kypranckuii rocynapcTBeHHBI YHUBEPCUTET. kapitan777on@mail.ru

TemmepaTypHbiii  pakTop — o00s3aTETBLHOE YCIOBHE CYyNIECTBOBaHHWSI Bcex opraHu3mMoB. OH
YHHUBEpCaJeH [0 CBOEMY JIEHCTBUIO HAa OPTaHM3M, OKAa3bIBAeT BIIMSHUE MPAKTUYECKH Ha BCE MPOILIECCHI,
MIPOUCXOAIINE B )KUBOM OpraHM3Me, BO3JEHCTBYS HA UX HHTEHCUBHOCTH M HampaBieHHOCTh. [Iporecchr,
HAYMHAIOIINECS B OPTaHU3ME T0]1 BIMSHAEM TEMIIEPATypHOTO BO3JICHCTBUS, BKIIOUAIOT OMODU3HIECKYTO
1 OMOXMMHYECKYIO (pa3bl H3MEHEHHH M IOCTHTAIOT YPOBHS CIIOXKHBIX (PHM3UOIOTUICCKUX PEaKIUii.

Harmre uccnenoBanre MOCBAIIEHO H3YyYEHHIO BIUSHUSA JTIOKAIBHOTO THIIO- M THIIEPTEPMUYECKOTO
Bo3zelicTBUi Ha mapamerpsl [ PB-rpamm. B skcniepumente npunsim yyactre 30 CHOPTCMEHOB —
0OpIIOB BHICOKOH KBanudukanuu B Bo3pacte ot 18 no 23 JerT.

l'unorepmudeckoe BO3JeHCTBHE 3aKIIOYAJIOCh B TOM, YTO HCIBITYEMOMY Ha BHYTPEHHIOIO
MOBEPXHOCTh JIEBOTO IUIeda Ha 1 MUHYTY MpHKIaIbIBaid KonOy ¢ Bojod Temmeparypoit 0 °C.
l'unepTepmuueckoe BO3ACHCTBHE 3aKII0YAIOCH B TOM, YTO HCIIBITYEMOMY Ha BHYTPEHHIOIO TOBEPXHOCTD
mieya Ha 1 MUHYTY IpUKIaibpiBaIu KoiOy ¢ Bogod 40°C, 3Ta TeMIiieparypa OIMpEeNsIeTcss Kak Iopor
tertosoro omrymieHus (Jdeneako WU.U., 1974).

Jo u mnocne rumo- WIM THUIEPTEPMHUYECKOro Bo3naedcTBus mnposogwiu I'PB — cremky,
PETHCTPHPOBAIM TEMIIEPATypy Ha KOHYMKAxX TNalbIleB M HCCICAOBAIN BapHaOCIbHOCTH CEPACYHOIO
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putma (BCP). Peructpanuro razopa3psaHoro W300pakeHHs OCYIIECTBISUIACH TPHU TOMOIIM Hprudopa
«['PB-kamepa» (mpodeccopa K. I'. Koporkora). KommnbiorepHas 00paboTKa MOJYyUEHHBIX H300paXKeHHI
OCYILECTRIIsIaCh ¢ moMompio nporpaMMm «GDV Diagram» u «GDV Aura». HM3mepeHue KOKHOM
TeMIlepaTyphl Ha KOHYMKAaX TMAaJbIlEB MPOBOAWIOCH JIO M TIOCIE€ TEPMHUUYECKOTO BO3ICHCTBUA
anekTporepmomerpom 704 w3 cepum YSI  (Slmonums). B wmcciemoBaHWM WCTHOIB30BAaIH METOIUKY
CTaTUCTUYECKOW 00pabOTKH MOKa3aTeNel CTPYKTYphl CEplIedHOro pUTMa, onpenensuioch 10 mapamerpos
BapuanuoHHoi myiscomerpuu (baesckuit P.M., 2002), koTopble aHAIU3UPOBATH MO KOMIIBIOTEPHOM
nporpamMe. [lomydeHHble pe3yabTaThl aHAIM3UPOBAIM C HCHOJIH30BAaHHUEM IMPOTrPAMMHOIO KOMIIJIEKCa
«Statistica 6.0». CTeneHb 3aBUCHMOCTH MEXKY NEPEMEHHBIMH BBIYHUCIISIN C TIOMOIIBIO KOA(pPUIEHT
koppensaiun Crimpmasa.

B pesynpTaTe mccienoBaHus BBIABICHBI ONpENeICHHBIE M3MEHEHUS TeMIlepaTyphl KOkH. Tak,
MIPH TUTIEPTEPMHUH OTMEUEHO JOCTOBEPHOE MTOHMKCHIE TEMIIEPATyphl HA KOHUYHKAX TMaJIbICB JIEBOU PYKU
B cpenHeM Ha 0,82 C°, a Ha mpaBoil pyKke OTMEUEHa TEHIEHLHS K IOBBIIMICHUIO TEMIIepaTyphl.
3aperucrpupoBanubie 3((EKTl B OTBET Ha THUIEPTEPMHUYECKOE BO3ACHCTBUE, MO-BHANMOMY, MOKHO
OOBSICHUTh W3BECTHOM acUMMETpHel (DYHKIUMH MpaBOro W JICBOTO MONYIIAPHUs, KaK B COCTOSHUH TOKOS,
TaK ¥ MpY Pa3IUIHBIX BO3IEHCTBHIX, 4 TAK KE PUTMUYHOCTBHIO BCEX MPOIIECCOB B Opranu3Me. BosMoxHO,
B MOMEHT M3MEPEHHUs TEMIIepaTypa KOKU B TAHHOM OOJIACTH Ha JIGBOW pyKe HaXOJMIIach B 30HE CBOETO
MHHMMYMA, a Ha IPABOI B 30HE MAKCUMAJIbHBIX 3HAUYECHUH.

[Ipu wuccienoBaHWW BIWSHUS THIIOTEPMHUH Ha BEIMYHMHY KOXKHOM TeMIepaTypbl HE ObLIO
BBISIBJICHO CTAaTHCTHYECKU JTOCTOBEPHBIX M3MCHEHHWH, OTMEUEHA TEHICHIMS K CHIDKCHUIO TEMIIepaTyphl,
Kak Ha MpaBoii, TaK U Ha JIEBOH pYKeE.

[IpennoxxeHHbIC TEPMHUUECKUE BO3ICHCTBUSI BBI3BAIM CTATHCTHYCCKH 3HAUYUMOE YBEITHUCHHE
4acTOTHl MyJdbca Ha 2,3 yI/MHUH NpPU THIOTEPMHUH M HA 2,4 yI/MUH TpH TUMEPTEPMUU U CHUKECHHE
aMruaty sl JIB pu TennoBoM BO3EHCTBUN.

Ha I'PB-rpamMax jnokaiabHOE THIIOTEPMUUECKOE BO3/IEHCTBUE BBI3BAJIO JOCTOBEPHOE YBEIUUYEHUE
rmapaMeTpoB 00IIast IJIoNIa b U MHTErpajbHas IUIOmaab cipasa. [Ipu rumeprepMUUIecKOM BO3ICHCTBUU
MPOCTISKUBAIACh TCHACHIMS K CHIDKEHUIO TapaMEeTPOB: CHMMETPHS, HHTErpajbHas IUIOMAIL CIIpaBa u
(pakTaJbHOCTh, a TaK X€ TEHACHIMSA K YBEIMYCHHUIO MapaMeTPOB: IUIONMIAAb ayphl ClipaBa, oOIIas
TJIOIIATb.

IIpoBeneHHbI HAMU KOPPEISIIMOHHBIA aHAIU3 UCCIEYEMbIX MMapaMETPOB MOKa3all CIEAYIOIIEE.
[Ipu rumoTepmMuM BbISBICHA OOpaTHAs KOPPESAIMOHHAS CBSI3b MEXKAY MapaMeTpaMM IUIOIIAIb ayphbl
crarmoHapHocth (r= -0,67), mokaszatensiMu B mokoe cummerpus, JB m MBI1 (= -0,60, r= -0,78),
WHTETpalibHas IJIOMAAb ClIeBa, cTallnoHapHocTh, JIB u MBI (r=-0,70, r= -0,66, r=-0,63), uHTerpasbHAs
IJIOMAh CIpaBa, cTarmonapHocts u JIB (r=-0,63, r=-0,61).

[Ipu rumepTepMuM BBISIBICHA OOpaTHAas KOPPEIAIMOHHAS CBS3b MEKIY TEMIIEPATypOH KOXKHU
NaJIbLIEB PYK U BCEMU UCCIEAyeMbIMU NTapaMerpaMmu [ PB-rpaMM mocie TenjaoBOro BO3AEHCTBUS, KaK Ha
MpaBoi, Tak ¥ Ha JieBoi pyke (r= -0,85 - -0,63). Mexay myjabcoM M (PpaKTaabHOCTHIO ClIEBA IMOCTC
BO3JICHCTBUS TaK JXK€ BBISBJICHA KOPPEISMIMOHHAS CBA3b MOJ00HOrOo xapakrepa (r= -0,69). Takum
o0pa3oM, B pe3yjbTaTe HAIIEro MCCICAOBAHHS YCTAHOBJICHO, YTO MEXKAY IokasareisMu ['PB-rpamwm,
KO)KHOH Temriepatypoii u napamerpamu BPC cymiectByer oOpaTHast CBS3b, T.€. PH YBEITUYEHUH OJHOTO
MOKa3aTels MPOUCXOUT JIOCTOBEPHOE YMEHBIIEHUE APYroro, YTO MOXKET ObITh HCIOIb30BaHo mpu [ PB-
JMATHOCTHUKE.

[IpoBenenHoe WCcIeOBaHUE IIOKA3bIBACT, YTO TEPMHYECCKHE BO3JCUCTBHS, BBI3BIBAIOT
W3MEHEHHUS HE TOJBKO XOPOILIO M3YyYCHHBIX MapaMeTPOB BEreTaTHBHBIX (YHKIIMHA, TaKHX Kak
TeMIlepaTypa U CTPYKTypa CEpJICYHOr0 PUTMa, HO M OHOANEKTPHUYECKHX CBOHCTB opraHusMa. CBs3b
nmapamerpoB OuodsiekTporpaduu ¢ (YHKIIMOHAIBHBIM COCTOSHUEM BETETATHBHON HEPBHOH CHCTEMBI
CBUJCTEIILCTBYET O  MEKCHCTEMHBIX  B3aMMOJICHCTBHSX B  BEreTaTMBHOM  OOCCIICUCHUHU
KU3HEIEATEIbHOCTH OPTaHOB M O BO3MOXKHOCTH MCIIONIB30BAaHHUS 3TOTO IMOKA3aTelsl U XapakKTepa ero
W3MEHECHUN TIpU JIOKaJbHBIX TEMIIEPATypPHBIX BO3ACHCTBUAX B JUArHOCTHKE (PYHKIIMOHAIBHBIX
BO3MOXKHOCTEW OpraHu3Ma.
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HCCAEOOBAHHE 3ABHCHMOCTH CIIEKTPA CBEYEHHUSTI KHPAHAH OT
XHMHYECKOI'O COCTABA OB'BEKTA H OKPYXAIOIIIEHX ET'O TA3SOBOH
ATMOC®EPBI

Aoxynos U.U., Axreia6aesn E.B., baouu A.10., UBanos HU.I1., KoroBuu N.A.,
TumxusH J.10., Tropun C.C.
June#t ¢uzuku, martemartuku, uH(GopMmatukk Ne40 mpu  YIIBSHOBCKOM TOCYAapCTBEHHOM YHUBEpPCHTETE,
DKkcnepuMeHTabHast TBopuyeckas rpyma «Comsprcy Solaris@ulsu.ru

B coBpemeHHOl kupnuaHorpaduy HCHONB3YIOTCS JIBE OCHOBHBIE XapaKTEPUCTUKU CBETSIIEHCS
KOpOHBL: €€ czeomempuueckaa cmpykmypa ¥ uyeem. I'eomerpuueckas CTPYKTypa CBEUYEHHS
aHaIM3UPYETCcs B COBPEMEHHBIX KHPJIHAH-MPUOOpax JOCTATOYHO AeTanbHO. Tak, B MpuOopax Ha OCHOBE
«['PB-kamepbl», co3maHHbix mpodeccopoM KoporkosiM K.I'., aHaaM3upyrOTCss B CTaTHYECKOM U
JMHAMHYECKOM pEeKHMaxX TaKHe IapaMeTphl, Kak «oOImas IUIomagb 3acBETKH», «KOI((UIIUEHT
(paKTaNbHOCTHY, «U3PE3aHHOCTh HAPYKHOTO KOHTYpa», «Ko3(pQHIUEHT (HOpMBI», «0Omas SPKOCTHY,
(QHTPOMHUS 10 U30IUHUMU» U JIP., IPOU3BOUTCS CEKTOPHBIM aHaIM3 CBEUYCHHS MO JaHHBIM ITapaMeTpam.
Bce nepeunciienHbie mapamMeTpbl UMEIOT OTHOIICHHUE K 2eoMemputiecKkoli cmpykmype csedeHus. L[Ber
ke (CIIeKTp) KOPOHBI HE aHAIM3HPYETCS B COBPEMEHHBIX KHPIIHAH-NPHOOPax CTONb JETalbHO. ABTOPHI
CUUTAIOT, YTO Uccaedosanue cnekmpa ceevenusa Kupnuan moscem oamo easxcuyio ungpopmayuio, Kax
0 npupoode camozo ceéeuenus, maxk u 00 uzyuaemvlx odvekmax. Yuém u ananuz cnekmpaiabHo20
coCmaea ceeueHus Moicem pacKkpulmsy Hoevle cpanu memooa I'PB.

Kak m3BecTHO, Ipu BU3yaJ bHOM HaOINOJCHUH cBeucHUWe Kupiman umeer QHUONETOBBIN LBET, U
OCHOBHAs M3JTydaeMasi UM SHEPTHs COCPEJIOTOUCHA B YJIbTPa(UOIETOBOM U (PHOJIETOBOM CIIEKTPAIBHBIX
nuamnasonax (cMm.[1], crp.62-67). Ilpu wucnonp3oBaHWKM B KadecTBe (OTONPUEMHHUKA IIBETHBIX
(doroMaTepranoB, Ha HUX MHOTJA IOSBIISIOTCS KpacHBbIE IIBETa, KOTOPHIE, 10 MHEHHIO psJa aBTOPOB
(H.MumxomeHc 1 ap.), CBUACTEIBCTBYIOT O MATOJOTUH UccieayeMoro yenoseka. OaHako, npodeccopom
KoporkoBeiM K.I'. B pesynbTare uccleloBaHHS TaKUX KHPJIMAHOTPAMM OBUIO YCTAHOBIICHO, HTO
MOSIBJICHUE KPACHBIX IIBETOB Ha (hOTOMIEHKE OOYCIIOBJICHO 3aCBETKOH €€ KPAacCHOrO CJI0s CHM3Y, uepe3
MPOTUBOOPEOIBHBIN CIIOH, TPU HEIUIOTHOM MpuieraHud (OTOIIEHKH K HIDKHEMY OJIIEKTPOAY H
BO3HUKHOBCHMHM CBEUYCHHs B 3TOH obOmactu (cM.[1], c¢rp.65-66). Takum 00pa3oM, B JaHHOM Cllydae
KpacHblil yeem He A61AAemcaA HACMOAUUM Heemom ceeuenus. DopMrupoBaHre KUPINAHOTPAMM B 3TOM
ClIydae CXOJHO C TaKOBBIM B METONE Oucmanmuou niaazmozpaguu B.M.bonoapesa [4]: KOHTaKTHOE
nzobpaxenne GpUKcUpyercss CHHUM clioeM (DOTOIIIEHKH, a TUCTAHTHOE - €€ KPACHBIM CIIOEM.

3amaveit nanHol paboTHI OBUIO Uccedosanue 3agucumocmu cnekmpa ceevenus Kupnuan om
XUMUYECKO20 COCMABA MemAaNIui4ecKux 00beKmos, HACLIU|EHHbIX PACMEOopos, 600bl U 2a3060il
ammocghepsl 60Kpyz 00beKma.

B kadecTBe MeTalUIMYECKHMX OOBEKTOB Opaimmch Kycouku MerawwioB (Al, Zn, Fe, Cu, Sn+ Pb)
pasmepom 5-10 mm. PactBopamu (AIClL;, BaCl,, CaCl, CuCl, KCI, LiCl, MnCl,, NaCl, ZnCl, rioko3sl) u
BOJIOW TPOINUTHIBAINCH BATKH PazMepoM OKoio 10 MM., KOTOpbIE HCHOIB30BAJIHCh B KauecTBe OOBEKTOB.
OOBEKTBHI PACIOIaraJIiCh Ha JUAJICKTPUYCCKOW MOAIOXKKe (JaBcaH ToiumHod 100 MKM), 1O KOTOpPOH
HAXOJUJICS. HWKHUH 3JIeKTpos (asmroMyuHueBast osbra TommuHod 15 Mkm). Ha 00BbEeKT W HYUKHHHN SJIEKTPO.
MOJIABAJIOCH TIepeMeHHoe OumomspHoe HampspkeHue 5 kB ¢ dacroroit 1000 [ CrekTpbl CBeUeHHS
PETUCTPUPOBATUCH MOJIEPHU3UPOBAHHBIM MOHOXpomaTopomM MC/I-2 kadenpbl ONTHKH H CIEKTPOCKOIMN
TBépuoro Ttena Yal'y, paGoratorum B uHTepBasie 200-800 M. B  kavectBe (oronpuéMHuKa B
MOHOXPOMATOpPE UCIIONb3yeTcst POTodNeKTpOHHBIH YMHOXKHTENs H6240-01 dupmer Hamamatsu.

Jns mpoBepKH TPUCYTCTBUS B TIONYYEHHBIX HAMHU CIIEKTpaX aTOMapHBIX JIMHWH 93JIEMEHTOB,
BXOJSIIIIUX B COCTaB U3y4aeMbIX OOBEKTOB, Mbl HAJOXHIIM HA 3TH CIIEKTPhI Haubolee spKUe JIMHUN JTAHHBIX
aNeMeHTOB 13 Tabmui 3eiinens [3] v Apyrux HCTOYHUKOB [5]. AHaNM3 MOMYYEHHBIX CIIEKTPOB MO3BOIMII HAM
CIleNaTh BBIBOZ 00 0MCymcmeuu 3a6ucUMOCy CReKmpa c6e4eHus om XumMuiecko2o0 coCmaea YKa3aHHslx
MemaniuyecKux 00veKkmog u HcuodKocmeii, TOCKOIBbKY BCE CIIEKTPHI IMEIOT OJJMHAKOBBIN BH (CM. Ha pHc. 1
KPUBYIO Ul BO3[yXa) M OCHOBHBIC aTOMApHBIC CHEKTPAIbHBIC JIMHUM 3JEMEHTOB, BXOSIIMX B COCTaB
00BeKTa, TIOJUTOKKU U HUYKHETO DJIEKTPO/IA, HE COOTBETCTBYIOT JINHHSIM CBEUCHHUSI.

[IpoBenéHHble HSKCHEPUMEHTHI TAKKE CBHJICTENBCTBYIOT 00 OMICYMICHGUU 3A8UCUMOCHIU
CHeKmpa céeueHus om 61aNCHOCHU OKpyMHcalouiezo 00veKm 8030yxa, TOCKOIbKY BaTKH C pacTBOpaMHU
W BOJOH CWJIBHO HarpeBajiiiCh B TIPOIIECCE CHATHUSI CIIEKTPa M CO3/IaBajii IMOBBIIMICHHYIO BIa)KHOCTD
BHYTPH KaMephl, YTO HE NPUBOJMIO K HM3MCHEHHUIO CIEKTPOB MO CPAaBHEHHIO C METAJUIMYECKUMH
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00beKTaMH, KOTOPBIE MOBBIIIIEHHOH BJIAYKHOCTH HE CO3/1aBalIH.

[MpuBenéHHbIle pe3yNbTaThl HE HMCKIIOYAIOT, KOHEYHO, TOTO, YTO OTHENbHBIE OOBEKTHI MOTYT
dnropecyuposams 1o NEHCTBHEM YIbTPa(UOIETOBOrO KOMIIOHEHTa CBEUCHHUS M JIaBaTh, TEM CAMBIM,
HOBEBIC JINHUU B CIIEKTPE. ITOT BOMPOC TPeOyeT JTOMOIHUTETHHOTO N3yUCHHUS.

Jnst wccnenoBaHus CBeUEHHsI B aTMoc(epe pasiMuHBIX Ta30B HCIOJB30BAIUCH 2epMemuyHas
2azoeasn Kupnuan-xamepa oopémom 240 M. ¢ TpyOOUKaMU M KpaHUKAMH IS 3allyCKa W BBITYCKaHUS
ra3oB, C KBaplEBBIM OKOIIKOM JUIsl HAOJIIOJIeH!s CBeUeHHs. B kadecTBe 00beKTa BO BCEX IKCIIEPUMEHTAX
C Ta3aMH MCIOJB30BAJICS KAIIEBUAHBIN 3JIEKTPOA pasMepoM 3 MM., H3roToBiIeHHbIN u3 npunog [10C-61
(Sn + Pb), HarulaBieHHBII Ha KOHYMK MEIHOW MPOBOJIOKH. B KadecTBe MaTepwalia JAMANICKTPUUIECKOH
MOJUTOKKH BMECTO JlaBCaHA HCIOJIb30BaJlach CiIIOAa TOMIIMHOM 30 MKM. 1Mo mpuuuHe e OOoJbIIei
CTOMKOCTH K IPOOOI0 1 OMACHOCTH BO3TOPAHUs JIABCAHA B aTMOC(epe KHCIOpoIa.

UccnenoBanicy Hanbosiee pacnpocTpaHEHHBIE W OMOIOTMYECKH 3HAYMMBIC Ta3bl, OCHOBHBIC
KOMITOHEHTHI BO3ayXa: azom (N;), kucnopoo (0,), yenexucantii 2az (CO;) u apzon (Ar). IKCIEPUMEHTHI
MPOBOAMIIKCEH TIPU JIaBJICHUH Ta30B, pABHOM aTMOC(hEpHOMY.

B momy4yeHHBIX criekTpax WAeHTH(GHIUPOBAaHBI (cM. puc. 1): aunus amomapnozo azoma N
1I: 399,5 uaMm.; MoneKynapHuvle TUHUU A30MA; TAHUS 6MOPOU nOJ0McUumeabHou cucmemul N>: 337,2 HM.
(oHa siBHsieTcs caMOW WHTEHCHBHON B CHEKTPE CBEUCHMS B BO3NyXE); JTUHUS MOAEKYAAPHOI NOI0CH
N»: 357,6 HM. ¥ TMHUS nepeoii ompuyamenvHoii cucmemot N y: 391,4 uMm.; aunuu apzona: 394,9 um.,
404,44 um. (Hanbonee sipKast U3 HAX - TIOCISTHSSA).

CHeKkTp CBEYEHHs B a30T€ HE UMEET BBIPAKEHHBIX OTIMYMH OT CBEUCHUS B Bozayxe. Ilpu
3aIl0JTHEHUU KaMephl YITIEKUCIIBIM T'a30M CTIIaXXHBAIOTCS M OCIAOJSIOTCS BCE JIMHWUU M TIOJIOCHI, CIIEKTP
CTaHOBHTCS IPAKTUYECKH paBHOMEpHBIM (cM. puc. 1). Ha Bux ceeuenue B atmocdepe CO, umeer Henvtii
yeem c cuHe-3eNEHBIMU OTTeHKaMu. OHO XOpOIIO OTIUYHMMO MO IBETY OT (PHOJIETOBOI'O CBEYCHUS B
BO3AYIIHOH aTMoc(epe. [Ipyrue ucciieoBaHHbBIE Ta3bl HE IAIOT TAKOTO 3aMETHOTO BUIMMOTO OTIIHYHSI 110
usery. [Ipu 3amonHeHnH KaMephl KHCIOPOAOM YCHIIMBAIOTCS JHMHHU U TIOJNOCHI, JISKAIIUE B HHTEPBaJe
200 - 280 uM.  (cM. puc.2), BKIOHaromeM B ceOs u3BecTHBIH kowmunyym Iepubepea (200
HM. <A <2424 um.). [Ipu 3amonHeHHH KaMepbl aprOHOM YCHIIMBAIOTCS JHHUAU aproHa 3949 um. u
404,44 HM. ¥ IOABIISIETCS PS TMHUN U TTOJIOC B BUAMMOHN 1 HH(PAKpACHOW YacTsax crekTpa ¢ A > 450 M.
(cM. puc. 3). OcoOCHHOCTBIO CBEUCHUSI B aproHe SBISIETCS Cyu4eCMEeHHOe Yyeenuuenue pamepa
CKONb3U4€20 Pa3paoa 60Kpy2 00beKkma npy HEM3MEHHOM HAIPsHKCHUH UCTOUYHMKA. Mbl HaOII01aJ1H, KaK
MPH 3allOJTHEHUM KaMmepbl aproHOM TOJIIIMHA CBETAMICHCS KPOMKH BOKPYT OOBEKTa YBENUYMBAach C
1-1,5MvM. 104 -5 MM, T.€. B 4-5 pa3. B apyrux uccieqoBaHHBIX HAMHU razax JOCTOBEPHOI'0 U3MEHEHUS
pasmepa CKOIB3AIIEro pas3psiia Mbl He 3a(pUKCHPOBAIIH.

OCHOBBIBasICh Ha 3TUX JAHHBIX, MOKHO IIPEUIOKUTE Ucnonb306amsb 6 I' PB-npubopax ceeuenue
Ouonozuueckux o6vekmos ¢ ammocghepe apzona. JIaHHBIH METOJ TO3BOJIUT TMOHU3UTH BETUYMHBI
WCTIOJIb3YEMOT0 HAMPSIKEHWs, a 3HAYWT, JECTPYKTHBHOE BO3JCHCTBHE MPOLEAYpPhl HCCIENOBAHHUS Ha
00BEKT, JINOO YBEIUYUTH BPEMs BO3JEHUCTBUS, JTMOO YMEHBIINTh YyBCTBUTEIHHOCTH ()OTONPHEMHUKA.
Kpome ToOro, »To mnpuBeaér K CHUXXCHHUIO OTPHIIATEIBHOIO BO3JCHCTBHMS Ha JKUBOW OOBEKT M
WCCIIeIOBATEllsl 030HA, OKKCIIOB a30Ta M JIPYTUX BEIIECTB, 00Opa3yIOMIUXCS P CBEUCHHH B BO3IYLIHOM
aTMocdepe, a TakKe BCEBO3MOXKHBIX IIA3MOXUMHUYECKUX PEAKIUil, MPOTEKAIOIINX HA TPAHUIIE BO3AyXa U
oObekra. [t MpakTUYecKOl peanu3anyy JaHHOTO METOJa JIOCTATOYHO OCYIIECTBHTh HE3HAUYUTEIBHYIO
MoaudHKaKuu BeITycKaeMbix ceiiuac ['PB-kamep, cBsizaHHYIO ¢ repMern3anueil ux pabdoueii obmactu u
BO3MOYKHOCTBIO €€ TIPOTyBaHHUS TEM HITH HHBIM Ta30M.

JpyruM BO3MOXKHBIM HarpaBieHueM Mmonudukanun ['PB-kamep mMoxer OBITH HMCHONB30BaHHE
MPHUBEACHHBIX BHINIE OCOOCHHOCTEH CrekTpoB cBedeHus B atmochepe CO, u O, mans uccnedosanusn
HOGEPXHOCMHOUI CHIPYKIYDbL 2A3000MeHa Kodicu u pacmenuit memooom I'PB.

W3BecTHO, YTO KOXa YeIOBEKa aKTHMBHO OCYIIECTBJISCT ra3000MeH, KOTOphIi coctapiseT 1-2%
BCEro CyTouHOro J€rounoro razooomena opranusma (Koporkos K.I'., [1], ctp.73). Xapakrep razoooMeHa
CHJILHO OTJIMYaercs y OWOJIOTMYECKH aKTUBHBIX TOYEK M 30H KoxH (ycuieHHoe mornomieHue O, u
MOBBIIIICHHBIE OOMEHHBIE MPOIECChl) U CBSI3aH C JIEATEIbHOCTBIO rojoBHoro mo3ra (Jynsues I'.H., [2],
crp.142). Haubonee akTHBHO BBLIENAEMBbIM Koxkeil razoM siisiercst CO,, a HanbOonee moriomaeMsiM - Oy,
npuyéM HWHTCHCHBHOCTh OTHX IMPOIIECCOB CHUJIBHO 3aBUCHT OT COCTOSIHHSI 3JIOPOBbSI YellOBEKa
(Kopotkos K.I'., [1], ctp.73-74). PacTrenus ocymecTBIsIOT razoodMen (Boiaenenue-mnoriomenne CO; u
O,) TOCPECTBOM JINCTHEB.

Cuumasi ['PB-rpaMMbl KOKHM 4e€IOBEKa, JIMOO JHMCThEB PACTCHUU B CIIEKTPAJIBbHOM JHMAaIa30HE
200 - 280 HM., MOXXHO MPOCICAUTh 3a JIUHAMUKON KHUCIIOpoxa BONHM3M HM3y4aeMoro OObEKTa, a
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perucTpupysi 00JIacT C PAaBHOMEPHBIM («OETbIM») CIIEKTPOM - OTCIEKHBATH BBIJICTICHUE H TIOTIIONICHUE
CO,. MoXHO MPOBOAUTH MOMOOHBIC HCCIICIOBAHMS, MPEABAPUTEIBHO MOMECTHB OOBEKT B aTMochepy
aproHa WJH a3oTa.

Ocobennoctu cedeHuss o0bekToB B CO, HEOOXOIMMO YYMTBHIBATH MpPH aHAIHM3E IJFOOBIX
I'PB-rpamm: mémnsie yuacmku, pazpviébl ceéeueHus MO2ym Oblmb 00yCl10671€Hbl He MObKO
U3MEHEeHUeM ITIEKMPUUECKUX U IMUCCUOHHBIX XaAPAKMEPUCMUK KOMCU 60IU3U IMUX YUACMKO8, HO U
noeviuieHHovim gbroeeHuem umu CQO,, TPUCYTCTBUE KOTOPOT'O MOJABISECT OCHOBHBIC JIMHUU U TTOJIOCHI
CBCUCHMNSI.

OOmuii BEIBOJ, KOTOPBIM MOKHO CJHIENIaTh U3 MPOBENEHHOTO MCCIEOBAHUS, 3AKITIOYAETCS B TOM,
4T0 cnekmp ceedenus Kupnuaum onpedensemcs, 6 0CHOGHOM, XUMUYECKUM COCHIABOM 2a3060i
ammocehepvt  6okpyz o6vexma. Taxum o00pa3oM, CTaBUTCS TMOJ] COMHEHHE THUIOTE3a O HEKUX
HEN3BECTHBIX CYGCTaHHI/ISIX, OKpYyXaromunux 06’beKT " CBCTALINXCA Pa3IMYHBIMU IBETaMU B IIEPEMECHHOM
ANEKTPUYECKOM TIOJIE BBICOKOTO HamNpspKeHUs. Brpouem, Iuis yOemUTENBHOTO pElICHUs MPOOJIEMbI O
npupozae cBedeHuss Kupiman HEoOXOAWMO NMPOBECTH JETANbHBIE CIIEKTPOCKOMUYECKHE HCCIIEeOBAHUS
CBCUCHMHS )KHUBBIX O6’beKTOB.
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K BOITPOCY PET'HCTPAIIHH AHOMAABHBIX ITPOSIBAEHHH ITPH
ITPOBEAEHHH KHPANAHOBCKHX HABAIOZITEHHUH

bonpgapes B.M.

Anma-Ara. www.anomalia.kz

AHOMaJIbHBIC TIPOSIBIICHHS B (oTorpaduu sBICHHE JAJIeKO He HOBOoe. Ha mpoTsbkeHuH Bcero
BpPEMEHH, CKOJNBKO CYIIECTBYyeT ¢ororpadusi, aHOMaIbHBIE MPOSIBICHHUS OymopakaT BOOOpakeHHE
MBITIIMBBIX UccienoBaTeneil. B atom mnane kupiman-¢pororpadus HE COCTABISACT UCKIIOYCHUS U TOXKE
MPENOJJHOCHT HCCIIEOBATENSIM MacCy CIOPIPHU30B. Jlanexko XomuTh 3a MPUMEPOM HE HAJ0 — B Pa3HBIX
WUCTOYHUKAX Yy Pa3HBIX aBTOPOB MOXKHO BCTPETHTh WX (aHOMaJbHBIC MPOSBICHUS), Kak
«TICXO9HEPTETHUECKHE CTPYKTYPEI» (1-3), «dyKeponHoe MPUCYTCTBUE» H «IIPU3payHast CyOCTaHIIHS» Y
Bonmapera (4), kak «peHoMeH (ha3uueckord MOIY/ISIUU MATTEPHOB SHEPTOIMUCCHOHHBIX IPOIIECCOBY Y
KopotkoBa (5), kak «OHOIUIa3MEHHBIC YHEPTETUUCCKHE CYOCTAHIIMHU, MMapa3sUTHPYIOIIUE HA SHEPreTHKE
yenoBekay y Cemenuxuna (6).

W nelicTBUTENBHO, KaK IOKA3bIBAIOT MHOTOUYHUCIICHHBIC OHMOdHEPreTHYecKHue HaOIIOACHUs, C
MOMOIbI0  Kupiuan-¢pororpadun (1 ee MoauuKkanuiil) B OOJBIIMHCTBE CIy4yaeB aHOMAallbHbIE
«CTPYKTYPBI» U «CYOCTaHIIUMY» IMPOSBIAIOTCS HA (POHE YrHETEHHOW DHEPreTHKH, JTMOO0 TMPEAIIECTBYIOT
YTHETCHUIO OMOdHEPTreTHUEcKoro craryca. EcTh OCHOBaHHME MoiaraTh, YTO YTHETEHHE DHEPTETHKH
YeIOBEYECKOTO OpraHM3Ma B KaKOH-TO Mepe, a BO3MOXKHO Ja)Xe HampsMyl0 3aBHCHUT OT OTHX
TAaMHCTBEHHBIX He3HakomIleB. [1o3ToMy wHcclieZioBaHHE AHOMAIBHBIX DHEPreTHYECKUX IPOSBICHUN B
Kkupiuan-¢ororpaduu He Mpa3aHoe JOOOMBITCTBO, HO BIIOJHE IparMaTHyecKas 3aaaja.

HecomHenHo, 4YTO W MHOTHE JpYyrHe UCCIENOBaTelN, WCIONB3YIONHEe Ty WIH HWHYIO
«KAPIUAHOBCKYIO» TEXHOJOTHIO, BCTPEUYAIOTCS C MOJOOHBIMH aHOMAIBHBIMH MPOSIBICHUSIMH. M, TeM He
MeHee, MyONIuKalni Ha 3Ty TeMy IOKa ellle KpaiHe Maio.

Uro xe npensTcTByeT 0oJee MHUPOKOMY HCIIOIB30BAHUIO KupinaH-(hororpaduun?

3TO W3BECTHBIC BCEM JIBa TJIABHBIX TOPMO3SIIKX (akTopa. Bo-mepBIX, cerogHs yxe Malio KOro
MpPHUBJICKAECT TEPCIEKTHBA HCCIEAOBAaHMKA C TOMOINBIO  TPAJAMIUOHHOW KUpiuaH-QoTorpaduH.
Heo0XoauMOCTh TEMHOI'0 IIOMEIICHUS, MOKpBIH Ja K TOMY JK€ BECbMa JUIMTCIBHBIN Mpolece
MPOSIBIICHUS-3aKPEIIJICHUST — TIEpPCIIEKTHBA JISWCTBUTENBHO HE camasi TpHUBIEKaTenbHas. [ opasmo
NpHUATHEW paboTaTh, HUCIONB3YyS COBPEMEHHYIO TEXHONOTHIO, Takylo kak [PB ¢ perucrpanueit
BHJICOM300paKeHUss W MOCICAYIOIIeH KOMIBIOTEPHOH  00paboTkoit  pesymbratoB. Ho  TyT
HCCIIEIOBATENLCKUH MBIUT HECKOIBKO OXJIAXK/IAET JJOCTATOYHO BBICOKAsi CTOMMOCTh aIIapaTyphl.

ABTOpOM ObllIa MPEANPUHATA MOIBITKA, PEIINTh 3TU JIBE MPOOJIEMBI JIOCTYITHBIMU CPEICTBAMH,
WCTIONB3Ysl B KayecTBE TeHepaTopa HMMITYJIBCOB BBICOKOTO HAmpspKEHHs! (MCTOYHHKA DJIEKTPUYECKOTO
MOJISI BEICOKOH HaNPsHKEHHOCTH) OOBIKHOBEHHYIO KYXOHHYIO MbE302JICKTPHUYECKYIO 3a)KUTANIKY, 2 BMECTO
(OTOIJIIGHKH ¥ MOKpPOT0 Tpolecca €€ TNPOSBICHHUS-3aKPEIUICHUSI BOCIIONB30BAThCS TPUHIMIIAMH

TEXHOJIOTHH KCEPOKOITUPOBAHHS.
Huxe npuBenen cHuMok (¢poro

1), cIeJIaHHBIN c IIOMOIILIO
AJIEKTPOCTATHIECKOTO  METoza c
JalbHEHRIINM MIPOSIBIICHUEM
KCEPOKCHBIM TIOPOIITKOM (toner,

developer). Taxoit BoT  cHUMOHO3:
kupnuan-¢pororpapus mwmnoc XEROX
(KX-technology).

B panHOM ciiywae B KadecTBe
HOCUTENS] MH(QOPMAIMH HCIONIb30BaHA

Pomo 1

IUTACTUHKA M3 IUIEKCHUIJIaca TOJIIMHOM
1,5 wmM. Bo30yxneHne mNpoBOAWIOCH OJUHOYHBIM HMIIYJIBCOM  OTPHUIATENBHOW  TONSAPHOCTH
HanpspkeHuem 6 KB.

JlocTOMHCTBAa METOJa JOCTATOUHO YOeIUTENbHBIE:

e Perucrpanust MOKeT MPOBOAUTHCS Ha CBETY.

e Meron o0mazaer BBICOKOM UYyBCTBHTEIBHOCTBIO: YPOBEHb BO30YXKIAIONIEIO HANpPsDKCHUS
MPAKTUYECKHU BJIBOEC MEHBIIIE, YeM MPH padoTe ¢ METUIIMHCKONW PEHTTEHOBCKON (hOTOTIEHKOM.
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e Beicokas paspemarom@as crnocoOHOCTh. COBpEeMEHHbIC TEXHOJOIMH KCEPOKOMHPOBAHHUS
o0ecneunBarT ypoBeHb paspemartoliei crocodHoctu a0 dpi 2400 (Xerox Docu Color 8000).
Nzobpaxenne Ha TutacTHHE (MJIM JPYrOM HOCHTENE) MOXKHO

OTCKaHUPOBAaTh OOBIYHEBIM TUIAHIIIETHBIM CKaHEpOM WU ‘\ Mee3oanextpuyeckmit
A reHepatop

chororpadupoBate HUGPOBBIM (HOTOANIAPATOM, COXPAHHUB €ro B
nudpoBoM BHAE A JajbHeWIeH 00paOOTKM (ONTHUMH3AIMH) C
ITOMOIIIBIO JIF000T0 TpaduIecKoro peaakTopa.

Crnenyrommuii CHUMOK (JIUCT (pHajiku) CAENaH C UCIOIb30BaAHHEM
MEIAMIIMHCKON PEHTreHOBCKOM TUIeHKH ((oTo 2).

TouHee, 3TOT CHUMOK Uil HATJISIIHOCTH COCTaBJCH M3 JIBYX
¢dororpaduii, CHATBIX C WCIOIB30BAHUEM pPa3HBIX BBICOKOBOJIBTHBIX
reHepaTtopoB. B JeBOM 4YacTM CHMMKa — TIOJIOBUHA JIUCTa OT TOM
¢dororpadumn, koropas Obula choTorpadupoBaHa ¢ MOMOIIBIO
JJIEKTPOHHOTO BBICOKOBOJIBTHOTO TEHEpaTopa - MOXHO CKa3aTh,
KJIACCUYECKUU BapuUaHT. B IpaBou YyacTU  CHUMKa  —
1a3Morpa@uyeckuil OTImeYaToKk TOTO Ke JUCTa (DUaNKH, CHSITOTO C
MOMOIIBIO  MBE302JIEKTPHYECKOTO  BBICOKOBOJBTHOTO  T'eHEpaTopa
(KyXOHHasl TIbE30dJIEKTPUYECKas 3aKuranka). HecMoTpst Ha HEKOTOpoe  [Eyumesmmes
pasnuyMe, B 1EIOM MBI BHIUM TPAJUIHOHHOE KHPIHAaHOBCKOE [MEEEELH
n300paxKeHue.

C nomompio 3TOW MPOCTOM TEXHOMOTMH (KUPJIMAaH-XEroX) C MCIOIb30BAaHHEM B KadecTBE
BBICOKOBOJIBTHOTO TEHepaTropa IMbhe303JEKTPHUECKON KyXOHHOW Ta30BOM 3a)KHUTallKH aBTOPOM OBLIO
3aperucTPUPOBAHO JIOCTATOYHO MHOT'O HHTEPECHBIX aHOMAJIbHBIX YJHEPIeTUIECKUX MPOSIBIICHHM.

Kak mokaspiBaer MpakThKa, MPH MPOBENCHHH OMOIHEPTeTHYECKUX HCCIETOBAHUN C MOMOIIBIO
KHAPIIMAHOBCKMX TEXHOJOTHH HamboJiee 4acTo MposBisiercss ()EHOMEH, OCTaBJISIONMKA Ha (oTorieHke
XapakTepHBII cJel B BUAE NpoJera
rpynnsl - TasmonaoB  (Poro 3a —
HCIIOIb30BaH (PPAarMEHT MILIIOCTPAIUH
W3 CTaThU aBTOpa «MOHOMMITYIbCHAS
mwiasmorpadus»).  37aech  Ke  Ha
¢dororpadun  crpaBa  (poro  30)

MpPHUBEICH npuMep MoJJOOHOTO
aHOMAJIbHOT'O MIPOSIBIICHUS,
3aperucTpUPOBAaHHOIO C  IIOMOIIbIO
BBILIEONIMCAHHON YOPOLICHHON
TEXHOJOTHH.

Crnenyer OTMETHTB, 4YTO BO BTOpoM ciydae (poro 30) ¢eHoMeH NpOosSBHUIICS Ha HIDKHEH,
yAaJeHHOH OT maiblla CTOPOHE TIUICKCUIVIACOBOM IUIACTUHKUA. OJTHUM OOBSCHSAETCS OTCYTCTBHE
Pa3BETBIICHHOW KOPOHBI CBeYCHHUs. TakuM 00pa3oM, 3Ta YIPOIICHHAs TEXHOJIOTHS JAeT BO3MOXKHOCTb
OTCJEKUBATh JHEPTETHUECKHE MPOIECCHl U MPOSBICHUS OJHOBPEMEHHO B JIBYX YPOBHSX (KOHTaKTHas U
JUCTaHTHAs T1a3Morpadus).

AHOMabHBIE MPOSABIIEHUS, PETUCTPUPYEMBIE C MOMOIIBI0 KHUPIMAHOBCKUX TEXHOJIOTHH BechbMa
MHOT000pa3HBI, ¥ 3JIeCh JJISl HCCIIEA0BATENel OTKPBIBACTCS IUPOKHUIA (DPOHT.

B 3axntoueHne xouy MpUBECTH €11l€ OJUH MPUMED.

Bcem wu3BecTHO, UYTO eciH
KHUPIIMAHOBCKAsl ChEMKa IMPOBOJUTCS B
MOJTHOM TeMHOTe, Ha (OTOCHUMKE B
IO3UTHBE KOPOHA CBCUCHHA BBITJIAIUT
B BHUAC YCTKO OKOHTYPCHHBIX CBCTJILIX
cTpuMepoB Ha uepHoM ¢oHe. Ho ecin
BO Bpe€Mda CbEMKM B IIOMCUICHUU
HEJIOCTATOYHO TEMHO (MMEeT MECTO
HEKOTOpasl MOJICBETKAa) Ha CHUMKE MBI
WHOTJA BHIUM, Ha MOM  B3TILA,
WHTEPECHYIO KapTHHY: CTpUMED KakK Obl
OKyTaH OOOJIOYKOH - Ha HeraTuse
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0oJiee CBETIION, YeM OKpysKaroliee mpocTpancTtBo (¢porto 4a) u,
COOTBETCTBEHHO, 0Oojiee TEeMHOMU — Ha TO3UTHUBHOM
n3oopakenuu (poto 40).

Cynsg mo BHEIIHEMY BHJY, MOXKHO MPEINOI0XKHUTH, YTO
CTpUMEp IpH CBOEM pa3BUTHM KakK Obl TIOTJIONIAET CBET
OJIM3IeKAIIEr0 MPOCTPAHCTBA HA IYTH CBOErO cienoBaHus. M
YK€ TOJILKO OJTHO 3TO MPEIAIOI0KCHHE MOPOXKIACT MACCy HOBBIX
BOMpPOCOB!

JT1OoT (eHOMEH SpPKO TPOSBISCTCS W B KHPJIHAH-
KCEPOKCHO# TexHonoruu toxe (¢orto 5).

KOHC‘IHO, oTa KHUPJHAH-KCEPOKCHAA  TEXHOJOI'HUA...
TOYHCC MOIACIIb TCXHOJIOTHMHM IIOKa HaXOAWTCA B 3a4aTOYHOM
COCTOSIHHHM, B CTaJHU JKCIIEPUMEHTAIBHOW MpPOpaboTKU U JIO
coBeplIeHCTBa el aayneko. Ho xodercs HaaesThCs, 4TO CTaThs & RES :
IIPpUBJICYCT BHUMAHUEC HCCHe}:[OBaTeHefI 1 3aMHTCPCCOBAHHBIX JIMIL, KOTOPLIC YBUAAT ICPCIICKTUBHOCTH
OIMCaHHOM MOJIeNN KHupiinaH-kKcepokcHoi TexHonoruu (KX-technolohy) u, Torma mul BlipaBe 0XKHAATh
HOBBIX 3apCTUCTPHUPOBAHHBIX q)eHOMeHa.HBHLIX HpOHBHeHHﬁ.. . JaXe MIYyCTb IIOKa aHOMAJbHBIX, HO
KOTOpPBIC, HECOMHCHHO, ITPUBCAYT K HOBBIM YIUBUTCIbHBIM OTKPLITUSAM.
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ASPOHOHBI YHIXKEBCKOI'O U SIBAEHHE CBEYEHHS BAAXKHOT'O
BO3OYXA

*BoerikoB B.JI1., **Yaaxkun C.D.

*. (v} (V3 v

buonornueckuii axynbrer, MOCKOBCKHI rOCYIapCTBEHHBIN YHUBEPCUTET MM. JIOMOHOCOBA

k. o .
Poccuiickoe Kocmuueckoe AreHrcTBo, MockBa. wil@soil. msu.ru

OTpunaTenbHO 3apsbKEHHBIE a9POHOHEI, TPOAYIUPYEMbIC B TPUPOE B OCHOBHOM, PACTEHUSIMH H
HCKYCCTBEHHO C TIOMOIIBIO a3POMOHU3aTOPOB TPEICTABISIIOT CO00H akTUBHYIO (hopmy kuciopona (ADK)
— CYNEpOKCHIHBIM aHMOH-paauKaid. Bo3myx, oOoraiieHHbIH a’poMOHaMHM, OKa3bIBaeT OJIaroTBOpHOE
JIeWCTBHEC Ha COCTOSIHHE 3JI0POBBSI YEIOBEKAa, a a’POMOHU3AIUS YCIICHIHO MPHUMEHSETCS B TEparvu.
OnHako IMUPOKOMY PpACHpPOCTPAHEHUIO 3TOT0 METOAA JICUCHHs NPEISITCTBYET PsJi HEpelIeHHBIX
BOMpPOCOB. B yacTHOCTH, OcTaercsi HESICHBIM, KaKUM 00pa30M CTOJIb KOPOTKOKUBYIIHE YACTHIIBI MOTYT
MEPEHOCUTHCS Ha 3HAYUTENLHBIC PACCTOSHUS OT MECTa WX TeHEpalud, K TOMY e B KOJIHNYECTBaXx,
JOCTaTOYHBIX JJISl TOTO, YTOOBI OKa3aTh BHIPAXKEHHOE OMOJIOrMYeCcKOe ISHCTBUE HA OPTaHU3M.

Hamn oGHapykeHO sIBIE€HHE, KOTOPOE, BOSMOXHO, MO3BOJIIET PAa3pelInTh 3TO HMPOTHBOPEUHE.
JleficTBHie adpOMOHOB M JAPYIMX AaKTUBHBIX YAaCTHIl, BO3HUKAIOIIMX Ojarojaps TOMY, YTO OHH
npeacraBisitor coboii ADK, Ha nocTaTo4HO OOJBIIOM PACCTOSIHMM OT MECTa MX TEHEpaldd MOXKET
OOBSCHAThCA ~ Onmaromaps OOHApY)KEHHOMY HaMH  SIBJICHHUIO CBEGUCHHS  BJIAXXHOTO  BO3/yXa,
WHUIIMUPOBAHHOTO CBEPX-CJIA0BIM yibTpaduoneTroM. [Ipu moriomeHnn cMadnBaroied TUrPOCKOMTHYHYTO
MOBEPXHOCTh TUICHKOW BOJABI OTAEHbHBIX Y D-)OTOHOB, CrIOCOOHBIX pPACHICIUISTH MOJEKYNbI BOJBI, B
TUIEHKE TPOUCXOMUT BCIBINIKA H3NTy4eHUs: GoToHOB B Y@ u BumuMmoil obnactu crektpa. OHa
WHUIIMUPYET B KOHTAKTUPYIOIIEM C TUICHKOH BIIaKHOM BO3JyXE KHCIIOPOJ-3aBHCHMBIC OKHCIUTEIbHBIE
peakIiy, COMPOBOXKIaeMble TeHepanrel 31eKTPOHHOro Bo30yxaeHus. Bo30ykieHne pacnpocTpansercs
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O BO3/IyXy Ha MaKpOCKOIMUYECKHE PACCTOSHHUS, TPUYEM C YBEITMYCHHEM BIAKHOCTH BO3/IyXa BO3pACTaET
CTENCHb YCHJICHHS TIEPCHOCUMOrO BO30YXKJIECHHWsS, a MpHU TMOBBIIICHUH BIIXHOCTH Bhime 50%
BO30YXKJEHHE BO3[yXa NpHOOpEeTaer KoieOaTelnbHO-BONIHOBOW XapaKTep. XapakTep MpPOTEKaIoIUuX B
BO3/IyX€ MPOIECCOB (MHTCHCHBHOCTh OCHWIISAIMNA, WX YacToTa, aMIUIUTY/a) 3aBHCUT OT Ta30BOTO
COCTaBa BO3JyXa, B 4YacCTHOCTH, HAaONIO#aeTcs pe3Kas WHTEHCH(UKAIUs 3TUX MPOIECCOB IPH
o0oramieHnu Bo3ayxa OJaropoJHbBIMH Ta3aMu.

Becbma BeposTHO, 4TO Takue IMPOIECChl PEATH3YIOTCS BO MHOTHX NPUPOIHBIX CHUCTEMax, TC
CYIIECTBYIOT yIOPSIOYCHHBIE MJICHKH BO/IbL. B HEKHUBOM MPUPOJIE K TAKMM CUCTEMaM MOTYT OTHOCHUTBCS
BOJISTHBIC KJIACTEPhl U MHUKPOYACTHIIBI JIbJIA, HAXOJIINECS B BEPXHUX CIOSAX aTMOC(ephl, Ha KOTOpPhIE
BO3JICHCTBYET KOCMUYECKas paauanus. He oHU 1 iekaT B OCHOBE MOJISIPHBIX CUSHHNA? B MIeHKax BOIBI
Ha TUTPOCKOITUYHBIX KPUCTAJUIAX CXOMIHBIE MPOIECChl BO30YXKIAeT pacnaj] NPUPOIHBIX PaJUOU30TOIOB,
nanpumep, K*. He ¢ 3tum nu cBsi3an Tepaneptiueckuii 3ddext creneorepamuu? B skusoit mpupose 310
SIBIICHAE MOXET OBITh PACIPOCTPaHEHO ellle B OONbIICH CTeeHH. 3HAUYUTENbHAS YaCTh KIETOYHON BOJIBI,
BOABI Ha TIOBEPXHOCTAX pas3jena KiIeTKa-cpela, IIOBEPXHOCTAX pas3fena >KuBas TKaHb-BO3AYX
CTPYKTYpPHpPOBaHa M MHOTOCJTIONHHA, & KBAHTHI DHEPTHH, JOCTATOYHBIC JIJIsl PacUIeIIICHUs] MOJIEKY BOJBI,
pETYJSIpHO TEHEepHpyeTcsi B XOJe METa0ONMYeCKHX IMPOIeCCOB B BHJE TaK HAa3bIBAEMOr0
MUTOTEHETUYECKOTO HW3Ty4YeHHUs. YKa3aHHOE sBICHHE MOXET o0OecleunBaTh OpraHHu30BaHHOE
pacrpocTpaHeHue BO3OYKICHUS OT JIOKAIBHBIX HMCTOYHUKOB Ha 3HAYHMTENLHBIC PACCTOSHUS, KaK B
KHUAKOM cpelne opraHu3Ma, Tak M B OKpYXalolleid ero cpeae, BHOCS CBOM BKJIag B JHEPro-
WH(POPMAITMOHHYIO IIETIOCTHOCTD KUBBIX CHCTEM.

OO6cyxmaercs TakkKe BO3MOXKHAsI CBSI3b ATOTO SIBJICHUS ¢ ()eHOMEHaMH, HaONI0JacMbIMU TPH
ra3opas3psAHON BU3yaIH3aui OUOIOTHIECKUX 00HEKTOB.

OHEPITOHMH®OPMAIIMOHHBIE H PUAOCOPCKHE ACIIEKTBI
BHOMEAHUIIMHCKHX TEXHOAOI'HH

Bosuenxo B.H.
MITY um. H.D. baymana, a.T.H., akagemuk PAEH

B xonme mpomuioro Beka «Ha IMOMOIIL» TPAaTUIIMOHHOW MENWIIMHE BCE Yalle MPUXOIIT Tak
Ha3bIBaeMble OMOMENUIIMHCKIE TeEXHOIOrny - BMT.

CaMo TOHATHE TEXHOJOTHS, K COXKaJEHWIO, JJIsl PEBHUTENEH pPYCCKOro s3bIKa, BCE WIMpE
BHEJIpsieTCSl B pa3HBIX 00JacTsAX Hamieid >ku3Hu. [1oSBMIOCE OHO M B MEIWIMHE, TJE 3aHsUI0, BIIOJIHE
obocHOBaHHO, cBoro Humly. Coaepkanue bBM-texHonoruit OblJI0 paHee ocBelleHo B paboTax npodeccopa
B.1. Jlommnosa. Teneps Ha pasButue bMT HampaBieHa AeATENbHOCTh OpraHn30BaHHOro B MI'TY um.
H.D. baymana ¢akynerera. Ero nekan mnpodeccop C.M. IlykuH H3JI0KHI CBOIWO HHTEPECHEHIIYIO
KOHIICTIIIHIO B COOTBETCTBYIOIIECH cTaThe JaHHOTO COOpPHHKA.

B yem cymHOCTh pa3paboTaHHOTO HAMH SHEPTOMH()OPMAIIMOHHOTO TTOAX0/1a?

Ounepeounghopmayuonnas modenw. lonaraem, 4ro GyHIaMEHTATBHBIMHA TOHSATHSIMH B ONHUCAHUH
MHUpa SBISIIOTCS MaTepus, OHeprus, uHpopMmanua. Yacto Ham (QU3HYECKUE MHpP Ha3bIBAIOT
BEIIECTBEHHBIM HIJIM TPyOO MaTepHaibHBIM, a JYXOBHBIH MHpP Ha3bIBAalOT TOHKHM MHpOM. Pa3Burue
BEIIECTBEHHOI'0O MHUpa MBI TIpe/laraeM ONKChIBaTh B pamkax sHeprouHpopmanuonnoro (IE)
npoctpancTBa BuTambHOCTH (V). B 3ToM IEV — mpocTpancTBe BechbMa HArIAIHO MOXHO IOKa3aTh
pa3BuTHE (WJIH DBOIOINHNIO) JIFO0O0M CIOKHON CHCTEMBI B Halel BeeneHnoit (cM. puc.).

Toraa, mpuHMMas YCIIOBHYIO TOYKY Hadajla pa3BUTHS - ajb(a 3a Havajao koopauHat IEV—
MIPOCTPAHCTBA, MPEICTaBIsIEM YCIOBHO Pa3BUTHE KM3HHM KaK KBa3WJIMHEHHYIO BO3PACTAIOIIYI0 KPUBYIO.
VYpoBeHb KU3HH 37€Ch COOTBETCTBYET HAKOIICHHOW B cHcTeMe HH(popManuu. A camy HHQOPMAIHIO MbI
omnpezensieM, Kak JOCTHTHYTBI B CHCTEME YpPOBEHb CTPYKTYPHOrO pa3zHOoOpasus. BeicimMm ypoBHEM
OMera pa3BHUTHS CMEXHBIX JKUBBIX CHCTEM MBI CYMTa€M YEIOBEUECKOE CO3HAHME, KaK JOCTUTHYTBHIN
Jy4lIUMU U3 Jrojei, - Jyx.
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KocHoe ZKupoe u pazymHoe i

Puc. IEV - monens

Qunocogpckuti acnexkm IEV modenu. 3aMeruM, 4TO OOJBIIMHCTBO YYEHBIX MHUpa Ha I3Tare
JIyXOBHOH 3peNnocTH, Kak MPaBHIIO, MPUXOT K MPHHATHIO Waeu TBopra. Tak 3To ObLIO HE TOIBKO Y
Hexapra, HO 1 y HpioToHa, y DiinmTelina, y Jlomonocoa. Ha ocHOBaHMHM HAIIMX MPeabIIyLHINX padboT
MpUHUMAaeM, 4To ujes TBopua He MPOTHBOPEUUT COBPEMEHHOMY ecTecTBO3HaHMI0. [lomaraem, 4To nens
TBopLa — co3anue )KU3HU U €€ BBICIIETr0 YPOBHS — YEJIOBEUYECKOTr0 CO3HAHUS.

Taxum obOpa3zom, ecnu JJyxom TBopiia 3a1ad B o0actu ajnbga BeCh CIICHApUI Pa3BUTHS )KUBOTO,
To /Iyx "enoBeka JOMKEH COOTBETCTBOBAThH B TOUKE OMera Iieny TBoplia - «co37aTh YelToBeKa M0 CBOEMY
o0pa3y u nogoburo». Tak ckazaHo B bubnuu.

C yZmoBIeTBOpEHWEM OTMETHM, YTO HAlll HAYYHBIA MMOWCK 3HAYCHUH alb(pbl U OMErH, paMKax
IEV-mozenu, orBeuaer 3HaMeHHUTON EBaHrenbckoit popmyne Xpucra: S ecmb anbga u omera TBopeHust.
Haneroch, 4Tro Takoe coBmajgeHHe HAy4YHOM KOHLENUWM C EBaHrenbckod mHpUTHeH HE OCKOPOUT
OPTOJIOKCAITbHBIX PEBHUTENEH HAaydyHOTro 0e300Kus. XOTS W3BECTHO, UTO OJMH U3 BEAYIIUX aKaJeMUKOB
Poccun Ha Bechb mup 3asBui, uto bora Her. OpraHnW30BBIBATH JMCKYCCHIO Ha JTy TeMy He OyneMm,
MOCKOJIBKY MIPHHATHE UIeH TBopIa - He Hay4YHOE JOCTIKEHHE, 2 HPaBCTBEHHBIN BBIOOP UCCIIEOBATE.

[Ipu pemreHu OWOMEIUIIMHCKMX 3ajad, II0jaraeM, 4YTO KaXKIbl TIJIyOOKO MBICIISIIMM
COBPEMEHHBIN CHEIUANUCT JOJDKEH YYHUTBIBATH (QHIOCOPCKHE AacleKThl  SHeprornH(pOpMaIOHHOMN
Mozenu. IlepBeiM, Aymaro, Haao nocraBuTh ['unnokparoso npasuio: «He HaBpeau». BTopeiM acnekToM
JIOTHYHO OBIIO ObI CYMTATh HAPOIHBIE MyapocTu: «He 3Has Opomy, He CyHCs B BOIY» H «CEMb pa3 OTMEPh
— ofH pa3 orpexby». Ha mpaktnke BMT - 3T0 03Ha4yaeT HEOOXOAMMOCThH MPEIBAPUTEIBHO MPOBECTH
nepes JISYCHUEM JUarHOCTHKY ¢ U3MEpeHHEM (PU3NOIOTHIECKUX apaMeTpOB OpraHu3Ma.

3aMeTHM, KCTaTH, YTO B COBPEMECHHOW KBAHTOBOH (U3MKE NpPUHATA TaK Ha3blBaeMas
Konenrarenckas xonueniusa. OHa B peaakiiuu Husbca Bopa mpuMepHO 3BYYHT Tak: «11000€ U3MEpEeHUe
camo 110 cebe KaK Obl TBOPUT HEKOE SBIICHHE.

U B koHiie - eme «karmto ¢puiaocodpumn». Beap nmo bubdnuu «B Hayane 6bu10 CrioBoy. Celiyac Mbl
3TO TpakTyeM Kak uH(opMmanuio. CoorBercTBeHHO HH(popMamus poxnaer B Kocmoce mo cBoeit
MporpaMMe 3HEpruio. JHeprus, KOHIIEHTPUPYSICh, JaeT BEIIeCTBO U Janee — u3 Xaoca B Kocmoc.

Wrak, npuBeeHHBIN BbIIIE aHAINU3 MPoLeccoB BM-TeXHOIOruil Mo3BOJIWII HaM MPEACTABUTh Kak
SHEProMH(GOPMAIMOHHYID TaK U (UIOCOPCKYI0 TIyOMHY 93TOr0 HOBOTO HAyYHO-TEXHHUYECKOTO
HanpasieHus. TakuM o0pa3oM, pa3Butue 3toro HampasieHus B MITY um. H.O. baymana momHocThO
OIIpaBIaHO, OHO OTBEYAeT CTaTyCy Halllero Y HUBEPCUTETa, KaK Beayllell TeXHHUecKoi mkonsl Poccum.
Bonee toro, Mmoe nuuyHoe ydactue B TedeHue 60-Tu ¢ aumHUM JeT B xu3nu MBTY or crymenTta mo
npodeccopa, U KOHKPETHOE 3HAHHME pabOThl ¢ cooTBercTBylommMu Inkonamu B CLIA, I'epmanuu u
JpYyrux crpaHax noareepxkaatotr BceM cratyc MI'TY u BMT kak TpeOyemblii B I1aHeTapHOM MaciiTade.
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HCCAEJOBAHHUE ®H3HYECKOI'O COCTOSAHHUSI AEPEBBEB C
HCIIOAB3SOBAHHEM INIPUBOPA HSMEPHTEAD IIOBEPXHOCTHBIX
YACTOT

I'pumnennes A.1O., Bopo6sesB A.B., /lopodeena T.b.
Cankr-ITerepOyprekuii rocyIapCTBEHHBIN YHUBEPCUTET MH()OPMAIMOHHBIX TEXHOJIOTHN, MEXAHUKH M ONITUKH
tigerpost@yandex.ru

[IpakTdeckn B M0O0OM paiioHE HAIllEH CTPaHBI UMEIOTCS MY3EH-3aIlIOBEIHUKN WIH CTapUHHBIE
MapKu, HEOThEMJIEMON YacTbl0 KOTODBIX SBISIOTCA CTapOBO3pACTHBIE JEPEBbs, BXOASIINE MOpPOH B
eIMHOE apXUTEKTYpHO-NAaHAIAa(QTHOE pElIeHHE WM SBISIONIMECS CAMOCTOSTEIBHBIMUA TOJHOICHHBIMU
obobekramu. IMeHHO cTapble JiepeBbsi, HarpuMep JyObl, JOCTUTAONINE TTONTOpa-IBa METpa B JAUAMETPE
CTBOJIa M BBICOTOM 110 35 M., C MHOYKECTBOM CKEJIETHBIX BETBEH M Pa3BETBIEHHOW KPOHOM, CO3AIOT HU C
4eM HE CpaBHUMYIO aTMOC(epy NpOLUIBIX BEKOB, NCHXOJIOTHYECKH HACTPAUBAIOT IOCETUTENCH Ha
HETOPOIUIMBBIE PAa3MBILIUIEHHUS, YMUPOTBOPSIOT M POXKJIAIOT MOJOXKHUTEIbHBIE 3Monuu. C BO3pacToM y
JIEpEBHEB MOSABISAIOTCS U3bAHBI, KAK—TO AYIUIA, PAHBI, CKOJIBI, TPEIIMHBI, OHU 3apPayKAIOTCs Pa3InYHBIMU
OonesHsMu. 11 IMEHHO TTOATOMY TaKUe JIepEBbsl TPEOYIOT MOBBIIICHHOTO BHUMAHUS M YXO/1a CO CTOPOHBI
caJIoOBHUKOB. B 11000M mapke crapatoTcsi COXpaHUTh CTapble JepPeBbs J0 MOCIEAHEH BO3MOXHOCTH.

K meponpusatusm mo yxony 3a JepeBbIMHU MOKHO OTHECTH JICUEHHE paH M Aymel, pa3inyHble
BUJIBI OOPE3KH KPOHBI, MOJJKOPMKA ITyTEM BBEJICHHUS B TIOUBY CIICIIHATIBLHBIX BEIIECTB, CHOC CYXHX, CHIIBHO
OONBHBIX U JIepeBbEB-yIpo3. Ha ceropHsHuil JeHb OlleHKa COCTOSIHUSI TOT'0 MM MHOTO JIepeBa ¢ TOUKU
3pEHHs  CTENEHH YIrpOo3bl JIOMSAM WIH HEOOXOAMMBIX MEpONPHATHH MO YXOIy, NPOU3BOIUTCS
CHEUAIUCTOM B OCHOBHOM BH3YaJlbHO, IIyTEM OCMOTpa IPUKOPHEBOW 30HBI, CTBOJIA JCPEBA,
OYTUTUCTOCTH (KOJIMYECTBO THWJIM) M COCTOSHHE KpPOHBI. B OTAENBHBIX CydasX HCIIOIB3YIOTCS
WHCTPYMEHTAIBHBIE METOJBI, KaK, HampuMmep, pe3ucTorpad, ONpeneNsionyid COCTOSHHE J[PEBECHHEI
BHYTpH cTBONa. He MeHee BaXKHO OTCIEIUTh BO BPEMEHH COCTOSIHHE JIepeBa, ISl KOTOPOro ObLIH
OCYILIECTBJICHBI MEPOIPHUATHS MO yXOoay. B 3ToM ciydae BO3MOXKHa KOPPEKIMS 3THX MEpPONPHUATHIl C
LENTBbI0 ONITHUMU3AINH JICUSHHUS.

U3 Bcero BhIIIECKa3aHHOTO MOYHO CIIeTIaTh BBIBOJ, UTO YK€ JaBHO Ha3pella HeoOXOANMOCTh B
BBIpA0OTKE HWHTETPAIBHOIO TIOKa3aTeNsl COCTOSIHHSI — JiepeBa, a TakkKe pa3paboTKe HOBBIX
WHCTPYMEHTAIBHBIX METOJIOB C eNbI0 OOJIerdeH sl pelieHns 3314, CTOSIINX Mepesl CreNuaIncTaMy 1o
YXO/1y 32 A€PEBbSIMH U B TOCIEIYIOIIEM MOHUTOPHHTE IEPEBHEB.

JlocTaTo4YHO CHIIBHO pacIpOoCTpaHEHHBIN MeToA razopaspsaaHoi Busyanusammu ['PB [1] B ocHoBe
KOTOpPOTO JIGKUT CTHMYJIHPOBaHHAs (DOTOAIEKTPOHHAS SMHUCCHSI U CIIOHTAHHOE ONTHYECKOE U3ITy4YEeHUE
BO BHEIIHEM BBICOKOYACTOTHOM (mopsanaka 1—20 MI'1) asmekTpuueckoM 1ojie BHICOKOH HaIpsKEeHHOCTH,
MPUMEHSIETCsI JUTsl 00cIieIoBaHMS OMOIOTHYECKIUX 00BEKTOB [5]. MeToj0M HAaCTIEeTHIUKOM H JJOTOJTHEHUEM
I'PB siBiisiercst MeToj; ¢ ucnonb3oBanueM mpudopa MITY (u3mepuTeb MOBEPXHOCTHBIX YacToT). [Ipnbop
UITY mno3BoyisieT OTCIEKHUBATh HM3MEHEHUE DIIEKTPONPOBOJHOCTH OOBEKTOB HCCICAOBAHUS, TTOITOMY
yoOeH /st MOHUTOPUHTA COCTOSIHHS OMOJIOTHUYECKUX OOBEKTOB, B TOM YHCIIE U JICPEBHCB.

JanHast paboTa 3TO MEPBBIA AT B HCCICAOBAHUN JIEPEBHEB METOJIOM M3MEPEHUSI MHTETPATbHON
CYMMBI TOKOB BBICOKOW 4aCTOTBI ¥ BEIpAOOTKE KPUTEPHS OLICHKH COCTOSHISI 3I0POBBS JIepeBa.

Heabo naHHOW PabOTHI SBISETCS, PACCMOTPEHUE BOMPOCA BO3MOXKHOCTH OIIEHKH (DPU3UYECKOT0
COCTOSTHHSI JIepeBbeB MpH oMoty npudopa WUITY.

3anaua: [IpoBeneHne MOIEBBIX UCCIIEIOBAHUN COCTOSTHHS JIEPEBbEB MpH oMoty npudopa WUITY
C LIENBIO BBISIBIICHUSI OCOOCHHOCTEH U OTPAOOTKH METOMKHU OIPEACICHUS, COCTOSIHUS ICPEBbLEB.

MeToabl NMoJIeBbIX HCCIEI0BaAHUIA.

Jnst mpoBemeHMs] TOJEBBIX HCCIeNoBaHW ucnonb3oBasicst mpubop UITU—wu3mepurens
WHTErPaNbHOW CyMMBI TOKOB BBICOKOHM 4acTOThl B nuanazoHe 2—4 MI'n. [IpuHuun neiictBust mpudopa
CIIC/TYFOIIINI: BEICOKOBOJIBTHBIN TeHepaTop (puc.l) BepabaThIBaCT MaKET UMITYJILCOB BEICOKOH YaCTOTHI, C
nepuosoM cieaoBanus 1 kI'1] BRICOKOBONBTHBIN moTeHIMan (perynupyercs or 0—12 kB) momaercs Ha
ANEKTPOJT 3 OTJENEHHBIH CTEKIOM 4 OT TUTAHOBOTO «TecT—o0BeKTa» 1. Mexny «rect—o0bekTom» 1 u
ANEKTPONIOM 3 CYIIECTBYET EMKOCTHasl CBs3b, Onarojapsi KOTOPOH BBICOKOBOJBTHBIM ITOTECHIIHAT
norajzaer Ha «TecT—oOBekT». [lanmee HampspKeHHE OT «TecT—OOBEKTa» C MOMOIIBI0 MPOBOTHHKA
MOJIBOAUTCS K JCPERY.

[Ipy noaxJIFOYEHHUH JIEKTPOJA K JEPEBY MOIYYAETCs DIEKTPUUECKAsl CXEMA B YIIPOIIECHHOM BUAE
npencraBieHHas Ha pwuc.l. rTae, 2- TOYKa MOAKIIOYCHHS K CTBONY JAepeBa, Zl-3KBUBalEHTHOE
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KOMIUIEKCHOE CONPOTHUBIIEHNE HMKHEH YacTH CTBOJA, KOPHEBOM CHCTEMBI U 3eMIIH, Z2- 3KBHUBAJIEHTHOE
KOMIUIEKCHOE COMPOTHUBIIEHUE BEpXHEW YacTu CTBoJa M KpoHBI, C - eMKOCTHAs CBSI3b KPOHBI C 3eMJIEH.
3aMbIKaHHeE TeMU TPOUCXOMUT Oaroaapsi eMKOCTHOM CBSI3U BHICOKOBOJBTHOW YacTH NMPUOOpa Ha 3EMITIO.
B pesymprare moBepxHocTHOro 3(ddekTa, OCHOBHAs IUIOTHOCTh  BBICOKOYACTOTHOTO  TOKa
KOHIIGHTpUpYETCsl B OJM3M  BHENIHEr0  CJOs .
MPOBOJIHUKA, B JAHHOM CJIyYae JepeBa.

CuerHast yacTh IpuOOpa CONEPKUT aHATIOTO—
HUQPOBYI0  CXEMy  TO3BOJSIONIYIO  IOJICUUTATH . ‘
WHTETpalbHyI0 CYMMY TOKa IPOTEKAIOLIEro uepe3 I
nepeso. B pesymbraTe  momyyaercs — 4MClIO = =
COOTBETCTBYIOIIEE HWHTErpallbHOM CymMMe TOKa B \
OTHOCUTENBHBIX EANHULIAX. S —————— \

Ucnonp3zyemass B TOJEBBIX 3KCIEPUMEHTAX HampKerHA,
MeToJiuKa ¢ mnpuMeHeHueMm mnpubopa WITY s
OTIpeNeNeHns COCTOSHHUS JIepEeBbEB, OCHOBAaHA Ha
MPEANOChUTKaX 00 M3MEHEHHH DJIEKTPOIPOBOAHOCTH
TKaHel JepeBa B pe3ylbTaTe UX TOPaKEHUS
pa3IMYHBIMH ~ 3a00JNEBaHUSIMH WM (PU3HYECKOTO
noBpexaeHus. Takxke BHOJIHE BO3MOXKHO OXHIATh
pa3IMYHOW JWHAMUKHA OTBETHOTO pEarupoBaHMS,
MIPOSBIISIONIENCSA B U3BMEHEHUH 3JIEKTPOMPOBOIHOCTH,
Ha BO3/CHCTBHE BBICOKOYACTOTHOTO TOKa, OT
3M0POBBIX W  OONBHBIX JepeBbeB. [lapaMerpsl
ANEKTPUIECKON TPOBOAUMOCTH JepeBa, 0e3ycIOBHO,
Oy/IyT BapbUpPOBATHCS B 3aBUCHMOCTH OT BJIAYKHOCTH
BO3/lyXa H BHEIIHEro NPOOKOBOTO CIOS KOPBI,
MOTOTHBIX YCJIOBH, CE30HHOTO JBUKEHHUA COKOB.
KonTakT ¢ 3emieil 3aBUCHT OT COCTOSHHUSI KOPHEBOH
CHCTEMBI, a TaKKe HATM4MsI BOJABI U COJIEH B IOYBE.
Ha nporekanue TOKOB BBICOKOM 4YacCTOThI TaKXke
MOKET OKa3bIBaTh BIMSHHE KpOHA, OT €€ MBIIITHOCTH
Oy/ieT 3aBHCETh EMKOCTHAsI CBSI3b C 3eMJICH.

[Nonkmouenus HMITHHIPUYECKOTO
ANEKTPOJia K JIEPEBY MPOM3BOIMINCH BBeJeHHEM B Puc. 2. ToUKM MOKIIOYEHHS dIEKTPOIIOB K IEPEBY
CTBOJ Ha rinyomHy 35-40 MM., ¢ FOKHOM WM
CEBEPHOM CTOPOH MpPU 3TOM BBICOTA TOYEK MOAKIIOYEHHUs cooTBercTtBoBana hl= 50 cm. m h2= 90 cm.
(puc.2).

IIpuGopsl 1 MaTepuabI:

B npoBenennu cepry moJyeBbIX 3KCIIEPUMEHTOB HCIIOIB30BAIKChH CIEAYIONINE TPUOOPHI U
MaTepuaibl:

— TpuOOp U3MEPHUTENb MOBEPXHOCTHBIX YacToT UITY;

— 3a0CTPEHHBIN AIEKTPOJ I BBECHHS B IEPEBO AUaMETp 2 MM., AIuHHA 50 MM.;

— NEPCOHAIBHBIN KOMIIBIOTED.

Jns kaxaoro MOAKIIOUEHHUS CHUMAJCSA pAl 3HaueHUi curHainoB MIIY B TeueHune 5 MUHYT C
WHTEPBAJIOM MEXIy IaKeTaMH HMITYJbCOB 5 CEK. JINTENbHOCThI0 Makera (.3 cek. HampsDKeHHEM Ha
anektpoae MITY 9 B.

Puc. 1. Yopomennas cxema 3aMelieHus npu
nonkmouenuu UIY k nepesy.

Cepep

Pe3ynbTaThl 3KCIEPUMEHTAJIBHBIX TAHHBIX.
CocTosutiCh JIBE BBIC3IHBIC SKCIIEPUMEHTAIbHBIC CECCUU B IETEpProckoM mapke AJeKCaHApPHs
31 urona u 16 okta6ps 2005 roma. beutn mccnenoBanbl cooTBercTBeHHO 10 W 7 ny0OB B BO3pacte
npumepHo ot 30 10 200 ser. Bee nepeBbst ObLIH pa30UThI HA YETHIPE FPYIIIIBI 30POBbS: OUYCHb 30POBHIE,
3I0pOBbIE, C AedekTamMu, o4eHb OOJbHBIC. Pa30MeHHe MO TPyImaM MPOBOAMIOCH HA OCHOBAHHMH OIIBITa
MHOTOJICTHEr'0 yX0Jla U HaOJIFoAeHus 3a (IIOPOi TaHHOIO IapKa.
[IpuBenem Haunbosiee XapaKTepHbIC TaHHbIC, IOJIYUYCHHBIC B pe3y/IbTaTe uccieaoBanuii (puc.3,4).
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Puc. 3. Tlokazanusa UITY mis rpymmn AepeBbeB 310pOBbIe M 04eHb 0ombHbIe 31 mronst 2005, h=50 cM, roxHas CTOpOHA.

3pnopoBoe AepeBo. OueHb 60nLHOE AepeBo
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Puc. 4. TTokazanus UITY a5 310pOBOro U 04eHb OOIBHOTO JIepeBa, pa3IHyHbIe TOUKU HoAKIIoueHus, 16 okT. 2005,

Ha rpaduxax,
0COOEHHOCTH:
1. Junamuueckrie KpHUBBIE U1 PA3IUYHBIX TPYII JIEPEBHEB IO 3I0POBBI0 HMEIOT PA3TUUHBIHN
XapakTep: JUIsl 37I0pOBBIX, B OCHOBHOM OTMedaeTcsi 0ombliasi BapuadellbHOCTh KpUBOH BO BPEMEHH.
2. Habnromaercst xopolee COOTBETCTBUE TIpadMKOB B TpyNIax pasleicHUsl IO 30POBBIO.
Uckmouenne cocrapnsier Tpaguku it 8 U 5 ayO0OB, COOTBETCTBEHHO TPYIIIBI OYEHHb 3JIOPOBBIX H
3n0poBbIX. st myba 8 oTiiMumMe MUHAMHKH Tpaduka OoT 6 BOSMOXKHO OOBSCHSETCS €ro MOJOJOCThHIO,
BO3pacT 3Toro ayba cocrapisger npumepHo 25—30 ner. Ilokazanusa WIIY mis nyda 5 Beimensercs w3
JMHAMHYECKON TeHJeHIMU TpadukoB ans ay0oB 1,3 MOXKHO TPENNONIOKHTh, YTO y Jy0a HMeeTcs
3HAYUTENLHBIA CKPBITHIN e EKT, HAIPUMEP THUECHHUE CePALICBUHBI.
3. XapakTep AMHAMUYECKUX KPUBBIX JUIS JIETHETO M OCEHHETr0 Mepro/ia M3MEPEHNN OTIHNYaeTCs.
4. Habnronaercss monmkeHne cpeanedl amruuTyabl nokazanuii WMITY mpu TOBBIMICHUW yPOBHS
TOUYKHU MOJAKIIOYEHHS K AepeBy (puc.4), 1 COOTBETCTBEHHO YBEIMYEHNEM 3KBHBAJIEHTHOIO KOMIIJIEKCHOT O
COIIPOTHBJICHHS HIDKHEH yacTH cTBoja Z1 (puc.1).

nokazanuss WIIY Bo Bpemenu (puc.3,4) MOXHO OTMETHTH CIEHYIOIINE



106 Hccaedosanus

5. [IposiBneHre auHamMuyeckoro pasnuuus nokazanuii MY u3 cemu aepeBbeB 00CIEIOBAaHHBIX 16
okTs0ps 2005 11 MOAKITIOYSHH CeBep, FOT HaOmoaeTcs y 3, He
HaOoaercs y 4.
6. HNHTepecHO Takke OTMETHTh, YTO B IEPHOJ OCEHHErO
M3MepeHus oOmias BapuabenbHOCTh Nokasanuii MITU meHsblie,
4YeM B TEPUOJ JIETHEro. JTO BO3MOXKHO SIBJSETCSA CIEICTBHEM
3aMeIJIeHUsT JKU3HCHHBIX IPOIIECCOB IPOUCXOIAIINX Yy JepeBa
OCEHBIO.

Oo6cyxaenue. MakcuManbHOE KOJIMYECTBO COJHEYHOTO
CBeTa U TEIlIa JIePEeBO MOMyYaEeT C F0KHOI CTOPOHBI, TOITOMY TaM  fly6snsie

BOMOKHA

MeHee OnaronpusTHbIC YCIOBHS Uil pa3BUTUS TPUOOB WU Curvmggaue  COGYAM

Mpobxa ~ TEPEMMHAR g ag
kopa »c%pa

KamBum
Ueuesnuka

MexaHunueckue
BOMOKHA
W KUBBIE KNETKK

Koxwua

\ KneTtku

CEpPAUEBUHbI

MUKpPOOPTaHMU3MOB, 4YeM C CeBepHOM cTopoHbl. Takas

3aKOHOMEPHOCTh  TIPEMMYIIECTBEHHO NposBisercs npu He  Puc. 5. Crpoenue cTBoma aepesa [4].
BBICOKOI TYCTOTE OKpY)KAIOIIMX JEpPEBhEB, HYTO IIO3BOJISET

MPOHUKATh CBETY K OCHOBaHUIO CTBONA. TakuM oO0pa3oM, BHIOpaB OIWHAKOBHIC HaIpaBICHUS
MOAKJIFOYEHHS JJI BCEM TPYINNbl MOXXHO OXHMIATh pasziuuHble nokazanus MIIY s 3m0poBoil mnu
OoJIeroIIIeH YacTH JiepeBa.

ITo cocymam ampeBecuHbl (pUC.5) OT KOpHS K JIUCTBSIM TIEPEIBUTAIOTCS BOJA M PACTBOPEHHBIE
MUHEpalbHBIE COJH, CHTOBUIHBIC TPYOKH 00CCIEUMBAIOT TIEPEHOC OPTaHMYECKUX BEIIECTB OT JIHCTHEB K
kopasM ([2] cTp.46). Ilo cepAneBUAHBIM JTydaM IMPOMCXOAUT TOPU3OHTAILHOE ABMKCHHE MUTATEIBHBIX
BCIICCTB B HANpaBJICHUH: CEpAICBUHA, JpeBecwHa, y0. CepueBUIHBIE Y4 HMMEIOT KpPYITHBIE
MPSIMOYTOJIbHBIC KJIETKH, BBITSHYThIC B HAIIPABJICHUH IMONIEPEYHON OCH.

[lpy THHEHMM WM WHOM TOBPEXKICHHH CTBOJA, OCOOCHHO CIIOEB COJEPIKAIIUX COCYIIBI
JPEBECUHBI, CUTOBHJIHBIC TPYOKH, MPOMCXOAUT HapyIICHUE HOPMAILHOTO JIBUXKECHHUS COKOB B JIEpEBE.
Brionne ectecTBeHHO 0kuaaTh Hambosee 3aMeTHOTro paznuuus mo mokazaHusM WITY GolbHBIX KIETOK
JPEBECHHBI OT 3/I0pPOBBIX BECHOW B TepHOjA HauboJjiee aKTHBHOTO JABHIKCHHS COKOB. A Ui CIOS
COJICpIKAIIIEro CUTOBUIHBIC TPYOKH B Iepuo]l HauOoiee akTHBHOTO JBHIKCHHS COKOB OT JIUCTHEB K
KOpHS$IM, T.€. BTOPasi [IOJIOBHHA JIETA PAHHSISI OCEHb.

Takum 00pa3zoM, MOXKHO MPEIONOKNATE, YTO HHOT/Ia BHEITHE CXOXKHE MMOBPEXKIICHHS JIepeBa, HO
3aTparvBarolIMe pa3HbIe CIIOM, MOT'YT JIaTh pa3jMyHble pe3yibTarhl nokazanuii UMY B 3aBUcHUMOCTH OT
Mepro/ia XKU3HEHHOI aKTUBHOCTH JIepeBa.

BuiBoabi: [IpoBenenHbie MPOOHBIE MCCIENOBAHUS COCTOSIHUSI JCPEBHEB HE JIOCTATOYHBI IS
OJIHO3HAYHBIX BBIBOJOB U 3aKIOYeHHHA. B TO ke BpemMs OTMeUYeHHBIE OCOOCHHOCTH MO3BOJISIOT
MPEeaNoI0oXKUTh, 4TOo mokazanus MIIY MoryT mnpeacTaBisTh HHTEpeC ISl OLEHKH JTUHAMHYECKOTO
COCTOSIHMS JIep€eBa WJTU TPYMIIHI AepeBhbeB. llomydeHHble JaHHbIe CTUMYIHPYIOT HHTEpEC K JallbHeHeMy
M3Y4YEHHIO BOIIPOCA OLICHKU COCTOSIHUS JepeBbeB, pu momory UITY.

IIpumMepHbIii NJIaH NPeACTOSAIUX PAdOT.

v COBEpIICHCTBOBAHME METOJOB MCCIIENOBAHUS W pa3paboTKa METOMMKU HCCIIEI0BAHUS
COCTOSIHHUS JIepeBa.

v’ JUIMTENbHOE PEryispHOe HAONIOJEHHE IPYNbI  J€PEBLEB, B MEPUOJ OT Hayajia BECEHHErO
JIBIDKEGHHST COKOB JIO OCEHHEro JIMCTOMaja, C IeJbi0 BBISCHEHUS CE30HHBIX KOJICOAHWH MOKa3aHWH
npubopa UITY, B 3aBHCHUMOCTH OT (PU3UIECKOT'O M CE30HHOTO COCTOSHUS JIepeBa.

v' TIpoBepKka TUIOTE3BI CBSI3U MEXIY COOOM JIEPEBLEB MPOU3PACTAIONINX HA HE 3HAYUTETHHOM
yaajeHuu npyr ot Apyra (no 100 meTpoB).

v" TIpoBepKa IUIoTe3bl O B3aMMOBJIUAHIH YETOBEKA U JIEPEBa.
Jlureparypa:
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HCIIOAB3OBAHHE METOAA I'PB BHOSAEKTPOI'PA®HH [AA OLIEHKH
BAHUSTHHUSI YCTPOUCTBA «TAMMA -7A» /AKTHBATOP/ HA KPEMA

Koxaa H.I'., J/InmrBunoB O.1I1., Boakosa T.B.
HITO «AxBacTanmapt» finer@peterlink.ru

B TeueHme MHOrMX JIET IPOBOJATCA HCCIENOBAHME BIUAHMS YCTpoucTB  «l'amma -7H»
(ueriTpanu3arop) U «['amma -7A» (akTUBAaTOp) Ha JKUBBIC OOBEKTHI U OIEHKA MX 3aIlMTHBIX CBOHCTB OT
ANIEKTPOMArHUTHOTO W3NMy4eHUs. JlaHHbIe HCCIIeOBaHMS TOKa3ald HE TOJNBKO 3allUTHBIA 3 QeKT
ycrpoiictB «'amMMma-7» OT DJIGKTPOMAarHUTHOTO M3JIy4EHHs, HO M OJIArOTBOPHOE BJIMSHUE HA KUBBIC
O00BEKTBI, B YaCTHOCTH OpPraHM3M uenoBeka. lcmosb3oBanue ycTpoicTB «['amma -7» y denoBeka
MPHUBOJIUT K YCTOWYMBOMY KYMUPOBAHHIO HEPBHO-TICHXHUYECKUX COCTOSHUM, HAOIIOMACTCS yIydlleHHe
00IIlero caMo4yBCTBHS, TOBBIIIECHHE PaOOTOCIIOCOOHOCTH M OONIEro TOHyCa OpraHW3Ma, HMMYHUTETA,
OTMEUAIOTCSl YIY4YIICHUSI B TEUCHHUE OCTPHIX M XPOHMYECKUX 3a00JNIEBAHUM, a TaK K€ OHKOJIOTHYECKUX
3aboneBanuii [1]. OgHAaKO MeEXaHHM3MBI TOJNIOXKHUTEIBHOTO  BO3JeHCTBUs ycTpoiicTB «['amma-7» Ha
OpraHu3M 4YejoBeKa M OMOOOBEKTHI O KOHIIA HE M3YYEHBI M 3TO OTPaHWYMBACT MPUMCHEHHE JAaHHBIX
YCTPOWCTB B IIMPOKOH MemuIMHCKOW mpakTuke. Kpome Ttoro ycrpoiictBa «l'amMma-7» SBIAIOTCA
HIMPOKOIIOJIOCHBIMHU aBTOIPEe00pa3oBaTesiMi CBepXciaadbix TOHKNX pu3ndeckux (TD) momneid, KoTopbie
HE PETHCTPUPYIOTCS OOBIYHBIMU (PU3HYECKUMH MpPHUOOpaMH, B CBS3U, C YeM MHOTHMMH ONIIOHEHTaMH
BBICKA3bIBACTCS MHEHUE O TOM, YTO ITOJIOKUTEIBHBIN 3P (EKT Mpu NPUMEHEHUH YCTpOocTB «['amma-7» y
YenoBeka cBs3aH ¢ mianebo sddexrom [2].

Jnst ©onee TIyOOKOro MOHWMaHHS MEXaHH3MOB B3aUMOJICHCTBUSI YCTpoHCTB «[amma-7» ¢
OKPYXXarOIUMH 00BEKTaMH, a TaK e JUIs HCKITIoueHHs Tuiane6o ¢ ¢dexTa B dKCIIepUMEeHTe HaMH ObLIO
M3Yy4eHO BIMAHUE YCTpoiicTBa «I'aMMa-7A» (aKTHBaTOpa) Ha KpeMa C CHHTETHYECKUMHU U HaTypajJbHBIMU
KOMITOHEHTaMH B CBOEM COCTaBE, KOTOPBIE HE SBIISIFOTCS )KUBBIMUA OOBEKTAMH.

Meroauka uccjIe0BAHUA

JlJis OLleHKM BIUSHUS yCcTpoicTBa «['aMMa-7A», akTHBaTOpa Ha KpeMa HaMH ObLJI MCIIOJIb30BaH
METOJ/I Ta30pa3psaHON BU3yalU3allMH, MO3BOJSIONIMA pPErHCTPUPOBAaTh U 00pabaThIBATh CBEUYCHUS,
BO3HHKAIOIIUE MPH TOMEIIEHHN 00BEKTOB Pa3IMYHON PUPOIBI B UMITYJIBCHOE DIIEKTPOMATrHUTHOE TIOJIE
BBICOKOH HAIPSDKEHHOCTH. B KadecTBe TecTHPyeMBbIX OOBEKTOB OBLIM HWCIIONB30BAHBI JIETCKHI KpeM
«Kpoxa» c HaTypadbHBIM KOMIIOHEHTOM B CBOEM COCTaBe, KeapoBoe Macio U kKpem «Mary Kay»
CHHTETHYECKOT O IIPOHCXOXKACHHUS.

Meronom I'PB Ouosnektporpa¢uy MNpOBOAMIIOCH TECTHPOBAHHME KPEMOB CTATHYECKOH WU
JTUHAMAYECKOM ChEMKOU 710, ¥ TOCIEe BO3ACHCTBHUS ycTpoiicTBoM «l'amma- 7A». Cratmueckas CheMKa
OCYIIIECTBIISIACH C YPOBHEM HAMPsDKEHUS 2 M dKCIo3uiuen 1 cekyHnaa. BeimonHeHo 2 cepuu CheMOK I10
60 cHUMKOB B KaxnoW. [luHaMudeckas ChEMKa OCYLIECTBIIAJIACH C YPOBHEM HAMNPKEHUS 2 U
JUITEIbHOCTBIO BUACOCHEMKH S5 CeKyHI, cHATO 1o 30 BumeoduiabMoB. Bo3aelicTBhue ycTpoWCTBOM
«["amma-7A» Ha TecTUpyeMbIe BelIecTBa MPOBOAUIIOCH B TeueHne 30 MUHYT, KOTOpPBIE pacloiaraiuch Ha
paccrossHu 20 cM oT ycrpoiictBa. OOpaOoTKa MOJIYYEHHBIX pE3yJbTAaTOB OCYIIECTBISLIACH C
HCIOJb30BaHUEM Cleluanu3upoBanHoi nporpammel «GDV Scientific Laboratory», npenHasHaueHHOH
JUIsE MHOTOMapaMeTpudeckoil o0paboTku craTHyeckux W auHammueckux [PB-rpamm. B mpomecce
00pabotku ['PB-rpamMm Obutu paccumTanbl cieayromue I'PB-mapamerpsl: miomianb CBeUEHHS, CPEIHSS
WHTCHCUBHOCTb, SHTPOIHUS 110 H30IUHUH, (pakTanbHOCTh 1o n3onuann, CKO ¢pakranbHOCTH.

Pe3ynbTarthl ucciiegoBaHuA

B xone paGoTel Hamu ObLT ycTaHOBIEH pa3HbIid 3ddekT oT Bo3aeicTBus ycTpoiicTBa «['amMmma-
7A», akTHBaTOpa Ha KpeMa CHHTETHYECKOTO0 M HATypaJIbHOrO MPOHCXOXAeHHA. OTMEueHO, YTO Kpem
«Kpoxa» ¢ HaTypalbHBIMH KOMIIOHEHTaMH B CBOEM COCTaB€ OTJIMYAIOTCA OONbIIed MIIOom@aaAplo U
WHTCHCHBHOCTBIO CBEUCHUS, Ooliee BBICOKOH OJHTpomued W Oonee HU3KOH (paKTaIbHOCTBIO TIO
cpaBHEHHI0O ¢ KkpemMoM «Mary Kay» cuHTeTHYeCKOro mpoucxoxaecaus puc. 1,2,3,4,5. Ilpu
CpaBHUTEIILHOM aHaJIM3e JeTckoro kpema «Kpoxay», comepaliero B CBOEM COCTaBe KEAPOBOE MACIO 10
U TIOciie BO3JEWCTBHA AKTHBATOPOM BBISBIEHO CTATHCTHYECKH JTOCTOBEPHOE yBEIHYEHUE IUIOMATN U
WHTCHCHBHOCTH CBEUCHHS, TMOBBIINICHWE OJHTPONHMH [0 W30JIWHUK, (PaKTaJbHOCTH, OTMEYCHO
nocroBepHoe cHmkeHne nokazarenss CKO ¢paxraneHoctn puc. 1,2,3,4,5. V xpema «Mary Kay»
CHHTETHYECKOTO TPOUCXOXKAEHUS TaK K€ OTMEUEHO 3HAYUTENbHOE YBEIWYEHHE IUIOMAI U
WHTEHCUBHOCTH CBEUYEHHS MO CPaBHEHHUIO ¢ MCXonHOH. B ornumume ot kpema «Kpoxa» ycTaHOBIEHO
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3HAYUTENILHOE TOBBIIICHUE YHTPONHUH 10 WU30JMHHH, HE JIOCTOBEPHOE YBEIMYCHHE (PAKTAIBHOCTH IO
W30JIMHKH, W JocToBepHOe yBenmuenue mnokazarens CKO ¢pakrampHOCTH, B TO BpeMs Kak y Kpema
«Kpoxa» ormeueHo gocToBepHoe cHIbKeHue nmokasarens CKO ¢pakransHocTH puc. 1,2,3,4,5.

OO0cy:kaeHue pe3yjbTaTOB

B xone Hacrosmiero uccieqoBaHHs YCTaHOBJIEHO YTO yCTpoicTBO «['amMma -7A» (aKTHBaTop)
MOJIOKUTENFHO BIIMSET HE TOJNBKO Ha OMOOOBEKTH, HO M Ha HEXKHBBIE Cpellbl, TaKhe KaK Kpema
CHHTETUYECKOTO W HATYpPaIBbHOTO MPOUCXOXKICHUS Jieniasi UX Ooiee SHEepProHACHIIICHBIMI U U3MEHSS UX
MOJIEBYIO CTPYKTYPY, YTO IOJTHOCTBIO UCKITFOUAET miare0o 3ddekr.

B mnacrosimue BpemMs ~ M3BECTHO W TIpH3HAETCS BCE OONBIIMM YHUCIOM CIICIHATICTOB, a
MHOTOYHCIICHHBIME HCCIIC/IOBAHUSAMH B 00JACTH CBEPXCIA0bIX B3aMMOJCHCTBHIA YCTAHOBJIECHO, YTO
o060l MaTepralibHBIN 00BEKT HE MPOCTO BEIIECTBEHHOE TEJIO MM BEIIECTBO, HO 00JafaeT U IPyruMu
BUJAMH MaTepUaIbHOCTEH, (PUKCAIMS KOTOPBIX YCKOJIb3aeT OT MMEIOIIUXCS B HAIlleM PaclOpsDKEHUH
MSATH OpPTaHOB YYBCTB, CIYXKAaIlUX JJIsi HEMOCPEJCTBEHHOTO OOIMICHHS C OKPYXKAIOIUM MHUPOM [2].
OOBACHUTL  JAHHOE sBIEHHE BO3MOXKHO Ipu3HaHmeM Toro, uro BCE ects emunoe
9HepronH(OpMaNMOHHOE ToNe (TOXKISCTBEHHOE TMOHATHIO DJHEPrus) ¢ OECKOHEYHBIM HabopoM
KOJIe0aTeNbHO-BOHOBBIX ~ MAacIITaboB, MPOSIBISIONICECS] B pa3iMYHBIX WX JAMana3oHax, Oyap To
JJIEKTPOMArHUTHBIC, TPaBUTALMOHHBIC, CIHHOBBIE TOIsI W T.J. [lpudyem dHeprus HEMpepbIBHO
TpaHc(hOpMHpYETCs, a HECTAIMOHAPHOE DHEProMHPOPMAIMOHHOE TIoJIe UMeeT POpMy CaMO3aMKHYTOTO
npocTpancTBa [3]. BiuusHue akTMBaTOpa Ha KpeMma, POBHO TakK e, KaKk M Ha OMOOOBEKTHI, SIBJIACTCS

MPUMEPOM TpaHC(HOpPMAIMH IHEPTHH B SIMHOM dHEPTOMHPOPMAITIOHHOM IIOJIE.
8151,06

——
E———

—_—

438,93

|3 Bui6opka 1 |—KEl—]| Bei6opka 2 | MO —| BuiGopka 3 |—BOME—| Buibopka 4
Puc. 1. IInomans cBedeHuss KpeMOB JI0 U 110JI€ BO3/IEHCTBUS aKTUBATOPOM.
ITo Tecty OnHOdaKTOPHBII AUCIEPCHOHHBIH aHAIN3 BHIOOPKU CTaTUCTHYECKH pasinuumsl; p = 0. Boibopka 1 — kpem «Kpoxa»
JI0 BO3JICHCTBHS aKTUBAaTOPOM; BbIOOpKa-2 KpeM «Kpoxay mocie BO3IeHCTBHS aKTUBATOPOM; BbIOOpKa 3- kpeM « Mary Kay» no

BO3Z[€ﬁCTBH$I AKTUBATOPOM; BBI60pKa 4- KpEM « Mary Kay» ocJie BOSﬂeﬁCTBHﬂ AKTUBATOPOM.
71,5

—_————

— e

CpepHsisl MHTEHCUBHOCTb
T

41,9

|| Bui6opka 1 | K| BeiGopka 2 | O —| BeiGopka 3 | 0N —| BeiGopka 4
Puc. 2. IHTeHCUBHOCTH CBEUEHHUSI KPEMOB JI0 U MOJI€ BO3AEUCTBUS aKTUBATOPOM.
ITo Tecty OnHoaKTOpHBII AUCIEPCHOHHBIH aHAIN3 BHIOOPKU CTaTUCTHYECKH pasinuumsl; p = 0. Boibopka 1 — kpem «Kpoxa»
JI0 BO3JICHCTBHS aKTUBAaTOPOM; BbIOOpKa-2 KpeM «Kpoxay mocie BO3IeHCTBHS aKTUBATOPOM; BbIOOpKa 3- kpeM « Mary Kay» no
BO3ZIEHCTBUS aKTUBATOPOM; BbIOOpKa 4- kpeM « Mary Kay» nocie Bo3eiicTBUsI akTHUBaTOPOM.
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SHTPOMKSI MO VBOrMHN

1,06
|| Bui6opka 1 |—EKEE—| BuiGopka 2 |0 —| BuiGopka 3 |—{NOM—| BeiGopka 4
Puc. 3. DHTpONMA 10 U30IMHUN KPEMOB 0 U MOJIE BO3ACUCTBUS aKTHUBATOPOM.
ITo Tecty OnHodaKTOpHBII AUCIEPCHOHHBIH aHAIN3 BHIOOPKU CTaTUCTHYECKH pasinuumsl; p = 0. Boibopka 1 — kpem «Kpoxa»
JI0 BO3JICHCTBHS aKTUBAaTOPOM; BbIOOpKa-2 KpeM «Kpoxay 1ocie Bo3IeHCTBHS aKTUBATOPOM; BbIOOpKa 3- kpeM « Mary Kay» no

BOSﬂeﬁCTBHﬂ AKTHUBaTOpPOM; BBI60pKa 4- KpEM « Mary Kay» ocJe BOS}IGﬁCTBPIS{ AaKTHUBaTOpOM
1,9

T
S

S

DpaKTansHOCTb MO N30TMH

}—_—{ Bebibopka 1 |—_—| Bbi6opka 2 }—f—{ Bbi6opka 3 }—g—{ Bbibopka 4
Puc. 4. ®paxTanbHOCTh O U30JIMHUU KPEMOB JI0 U T0JI€ BO3AECHCTBHS aKTUBATOPOM.
ITo Tecty OnHodaKTOpHBII AUCIEPCHOHHBIH aHAIN3 BHIOOPKU CTaTUCTHYECKH pasynuumsl; p = 0. Boibopka 1 — kpem «Kpoxa»
JI0 BO3JICHCTBHS aKTUBAaTOPOM; BbIOOpKa-2 KpeM «Kpoxay mocie Bo3IeHCTBHS aKTUBATOPOM; BbIOOpKa 3- kpeM « Mary Kay» no
BO3ZIEHCTBUS aKTUBATOPOM; BbIOOpKa 4- KpeM « Mary Kay» nocie Bo3eiicTBUs akTHUBaTOPOM.
0,4

—

CKO cppakTarnbHocTn

—
e e ]
[ — —

0,2
| BB Bui60pka 1 | —EKEE—| Buibopka 2 |0 —| Buibopka 3 | —{0M—| Buibopka 4
Puc. 5. CKO ¢pakranbHOCTH KPEMOB JIO U 10JI€ BO3JIEHCTBUS aKTHBATOPOM.
ITo Tecty OnHodaKTOpHBII AUCIEPCHOHHBIH aHAIN3 BHIOOPKU CTaTUCTHYECKH pasinuumsl; p = 0. Boibopka 1 — kpem «Kpoxa»
JI0 BO3JICHCTBHS aKTUBAaTOPOM; BbIOOpKa-2 KpeM «Kpoxay mocie Bo3IeHCTBHS aKTUBATOPOM; BbIOOpKa 3- kpeM « Mary Kay» no
BO3ZICHCTBUS aKTUBATOPOM; BbIOOpKa 4- kpeM « Mary Kay» nocie Bo3eiicTBUsI akTHUBaTOPOM.
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MOIKET AH IITHIA IIEPEAETETDH YEPE3 OKEAH, HAH, OTKYOA
CIIOPTCMEHBI YEPITAIOT QHEPI'HIO?

Kopotkos K.TI'., BoeiikoB B.A.
*CII6I' YUTMO, CIIoHUW®K, **Buonoruueckuii daxyabTeT, MOCKOBCKHI TOCYIapCTBEHHBINH YHUBEPCUTET HM.
JlomonocoBa gdv@korotkov.org, vwi@soil. msu.ru

OOmienpru3HaHo, YTO CYIIECTBYIOT Jia IyTH M3BJICUCHUS SHEPTUU JUIS COBEPIICHHUS MBIIICYHON
paboThl: a’pOOHBII W aHa’poOHBIM. MOXHO cKa3aTh, YTO OHM OCHOBaHbI Ha XHMHYECKOM
peoOpa3oBaHUK MPOIYKTOB, OTPEOIIEMBIX OPraHU3MOM, C IMIEPEHOCOM DIIEKTPOHOB B MUTOXOHJIPHUU C
LeNblo mpousBoacTBa AT®, citykalux 3HEPreTHUYeCKUMHU «OaTapeiikamMuy ajis Mbi [1]. Dta Touka
3peHusl, Ka3aJoCh ObI, XOPOIIIO OMKCHIBACT PA3INYHbBIC TUIIBI SHEPTETHUECKOTO 00ECIICUeHHsT OpraHn3Ma,
OJIHAKO JIeTaJbHBI OWOPHU3MUECKUN aHaNM3 TMOKAa3bIBACT, YTO JlaHHAS KOHIEIMIUS OKa3bIBaCTCS
HEIOJIHOM.

3amaguMcsl TPOCTHIM BOIPOCOM: MOXKET JIM MaJleHbKas NTHYKa TMepeneTeTh depe3 OKeaH?
[IpoBenem HecnoxHbIe pacuerbl. HemaBHo B kypHane «Nature» ObUIM OMyONHMKOBAHBI PE3YNIBTATHI
WCCIIEIOBAaHUH OONBIION MEKAYHApOJHON Tpymmbl OuoioroB [2]. OHH TpOBENH NpsSMbIE U3MEpEHHS
SHEpreTHYecKux 3aTpaTr npo3noB poma Catharus, xoropple B TedeHue 42 JHEH MYTEIIECTBYIOT W3
[Tanamer B Kanany. beuto mokazano, uro Ha 4800 KuiaoMeTpoB NMTHUIH (Kakaas BecoM okoio 30 rpamm)
3aTpaunBaloT 4450 kwmwiomkoyied - mnpumepno 0,93 xumomxoyms Ha Kuiomerp. Ilpm  aToM
JHEpPreTUYECKHe 3aTpaThl Ha JeHb nonera (600 kM 0e3 OCTAaHOBKH B TEUEHHE CEMH C TOJIOBUHOM 4acoB)
coctaBisiioT npuMepHol30 kumomkoyiel, uto coctaBmser 15,5 kJ[k Ha dHac monera. OTH JaHHBIC
XOPOIIIO COBIMAJIAIOT C pe3y/IbTaTaMH PacueTOB U JJa0OPaTOPHBIX U3MEPEHUI B BO3IYIIHOM TyHHene [3,4].
B Toxe Bpems, B pe3ynbTaTe NPSAMBIX H3MEpEHHI ObUIO OOHAPYKEHO, YTO B XOJE Tepenera Jpo3/bl
MIPaKTHYECKH HE TEPSIOT B Bece (moTepu MeHee 6% Beca), a )KUpOBast Macca OCTaeTcsl HeM3MeHHOM. J{ist
ntunbl BecoM 30 T 6% cocraiser 1,8 r. [Ipu cxuranuu 1 T kapOOruaApaToB BIAEIAETCS 4 KKl SHEPTHH
(16,75 x/Ix), 1 r xupoB maer 9 kkan, win 37,68 k/x [4]. [Ipsmoe mpeoOpa3oBaHHEe MacChl Tella BECOB
1,8 v B aHepruto moxxer obecrieunts ot 30 mo 68 k/[x. B peanpHOCTH 3Ta IHdpa ropaszo MEHbIIe, TakK
KaK KO3 pUIMEHT npeoOpa3oBaHus B oprannsme HamHoro Mmenbine 100%. Kak mbl BuauMm, u3 130 x/Ix,
3aTpayeHHBIX Ha TIOJNIET, MEHEE IOJOBHHBI MOXET OBITh O0ECIIEYeHO 3a CYET COKUTAHHS IHIIEBBIX
3aracoB. Tem OoJiee 3TO OTHOCHTCS K NTHIAM, JICTAIONIMM Yepe3 ATIaHTHKY. Hampumep, Oypokpbuibie
pPKaHKH, IMEOIINE CPEAHUN pa3MaX KPbUIbEB BCero 34 cM, IIPH CBOMX CE30HHBIX MHUTPAIHIX COBEPIIAIOT
OecriocaouHbIi TIepenér, co cKopocThio okoio 90 kM/4, or Aneyrckux a0 [aBaiickux OocTpoBOB — Ha
3300 kM. C TOUKH 3peHUS KIACCHYECKUX IMPEICTABICHUMA, TAKOW IOJIET HEBO3MOXKCH, MTHUIIHI JOKHBI
ObLTH OBI YMEpeTh OT HCTOIICHUS Te-To Ha nonjgopore. OHAKO, OHU JIETAIOT YK€ B TEUCHHE THICAY JIeT.
Heyxenu nTHIBI CISAYIOT KAKMM-TO HHBIM, HEU3BECTHBIM HaM, (PU3MYECKUM 3aKOHAM?

MBI O4eHb OCTOPOYKHO OTHOCHMCSI K PACCYKACHUSM 00 «0COOBIX OHMONOrMYecKUX 3aKOHAX, UIIH
CHCLHUAIbHON OMONOrHYeckor dHeprum». JI00OW HENOHATHBIM MPOILECC HAMO CHAyala IIbITaThCs
OOBSICHUTDh M3 WM3BECTHBIX IMPHHIMUINOB. B coBpeMeHHOW OWOJIOTMH OYEeHb TMEPCIEKTUBHBIM SIBISCTCS
npumenenne npuHnunos CUHEPTETUKU — Hayku 00 OTKpBITBIX TEPMOJAMHAMHYECKHX CHCTEMaX.
Knaccudeckas nayka XIX Beka paccmarpuBana Bce cucteMbl kak 3AKPBITBIE — cymectByromme 3a
CUET BHYTPEHHHX IPOIECCOB. DTOT MOJXOJ MPHUBEN K PALy TYIMHKOB B TEPMOJIUHAMUKE U (PHU3IHKE.
[IpotuBopeuns pazpemmncek onaroxaps padoram mkon Wnen [lpuroxknna m Xakena. OHH TOKa3aiy,
9r0 OONBIIMHCTBO pealbHBIX cHCTeM B mpupoie Hamo paccmarpuBath kak OTKPBITBIE -
CYIIECTBYIOIIME 32 cYeT OOMEHa HE TOJIBKO BEIICCTBOM, HO dHEpruei n MH(opMarmeil ¢ OKpyKarolumm
MPOCTPaHCTBOM. [IpuueM ¢ OSTHMH TOHSATHAMH B KaXIOM KOHKPETHOM CIydae MOXHO CBS3aTh
omnpeseleHHbIe (U3MUECKUe MPOIecChl. PaccMOTpUM MeXxaHM3M HW3BIICUEHHWS] DHEPTUM M3 BO3JAyXa Ha
MpUMepe MTHUII.

JpixatenbHass cucTeMa NTHI, €CclIM He camas COBepIIeHHas, TO caMas CJIOXHas Cpeau
MO3BOHOYHBIX. B JbIXaTeNbHBIX MYTSIX MEPTBHIH O0BEM OrpaHWYMBACTCS TONBKO Tpaxeei, a BO3IyX
JIBUKETCS Yepe3 JeTKre TOJIKO B OIHOM HalpaBiIeHUH, TPUYEM ITOJHBIN UK BO3yX COBEPILAET 3a JBE
Mapbl IBIXaTeNbHBIX JBIKCHHUH (BIOX-BBIIOX-BI0X-BBIJIOX ), TAK HAa3bIBAEMOE JIBOMHOE JpIxaHue. bpoHxwu,
BOW /IS B JIETKOE, OTJAI0T BTOPHYHBIC OPOHXH, YACTHYHO BBIXOISIIUE 32 MPEEIbI JIETKOT0 U 00pa3yolme
BO3/IYIIHBIC MEIIKH, PACMojararolliecss B pa3iMyHBIX YacTsAX Tela MNTHIBL. BropuuHble OpOHXH
COOOIIAIOTCS MEXKIy €000 MHOTOYMCIEHHBIMH MapaOpOHXaMH, OIUIETEHHBIMH CEThIO KPOBEHOCHBIX
KanmuisipoB. Bo3MyIiHble MEIIKH B HECKOIBKO Pa3 MPEBOCXOJAT JeTKUe o 00beMy. Bo3yHble MEeKu
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pPacHoiIOKeHbl MEXKIy BHYTPEHHHMH OpraHaMH, MEXAy MBIIIIaMH, IOJ KOKeW M COoOoOINarTcs ¢
HEKOTOPBIMH TONIOCTSIMH KOcTell. MeIku He NPUHUMAIOT y4acTUsi B ra3000MeHE, OHH BBITIONHSIOT
MHOXECTBO (DYHKIHH, Cpelr KOTOPBIX HamOoliee BajKHBIE 3TO OOECreueHHe BEHTHJISIHMU JIETKHX |
terootnada. OCHOBHasE OCOOCHHOCTh JIBIXaHWSl TNTHI] - JIETKHE, HE TOAJeKAIlUe PaCTSKEHUIO,
3aKITIOUYCHHBIC B JKECTKYIO TPYAHYIO KJIETKYy, KOTOpas He MeHsieT cBoero oobema. [losTomy nerkue
MPOIYBAIOTCSl BO3JyXOM Yepe3 CUCTeMy OpOHXOB, a JIBUKEHHE BO3llyxa oOecrieunBaeTcss N3MEHEHUEM
o0beMa JBpIXaTeNbHBIX MEMKOB. [lpuMedarenbHO, 4TO B JBIXQTENbHBIX IYTAX ITHII HE OOHapYXEHO
HUKAaKMX KJIallaHOB, TaK YTO BCE INPUYYJIMBBIE JBIKEHHMS BO3AyXa IPOUCXOIAT MO 3aKOHaM
THIPONUHAMHKA. HHTEHCHBHOCTH Ta3000MeHa CHOCOOCTBYET HAJIMYHE IPOTUBOTOYHOH CHUCTEMBI
KpOBOOOpAIlEHHs B JIETKUX NTHII, T.€. KPOBb U BO3JYX JIBUKYTCS B IPOTHUBOIOJIOKHBIX HATPABJICHHSX,
Ha BCTpedy Apyr apyry. M3-3a storo "Oosee cBekue" MOPHHMHM BO3AyXa KOHTAaKTHPYHT ¢ "Ooiee
apTepualibHORH" KpoBBIO, YTO obecrieunBaeT 3G QeKTUBHBIN razooomeH. [ltumbl u3 1 nutpa BO3dyXxa
n3BnekaoT 40 M kucimopona (Miexonurarone - 30 M), MPU 3TOM HANPSHKEHHOCTh KHUCIOpOJa B
apTepuabHONH KPOBH OOJIBIIIE, a IBYOKHCH YTIIepoJia MEHbIIE, YeM B BhIJIBIXaeMOM Bo3ayxe! [S].

Morekyna KHCIOpoia o0Najaer pSgoM YHHKaIbHBIX CBOMCTB. OHa MMeeT JBa BIIEKTpOHA C
napajuieIbHBIMUA CIIMHAMU Ha BaJICHTHOM MOJIEKYJISIpHO#H opOuTamu (M 11, rae 3Hadok 1 o0o3Havaer
JMIEKTPOH C ONpEAeNeHHBIM HampaBiieHneM crhuHa [6]). Takoe cocTosHWE BHEIIHEH JJIEKTPOHHOM
000JIOYKH HAa3bIBACTCSl TPUIUICTHBIM. TPHIUIETHBIA KHCIOPOJ SBISETCS MOTEHIIMATbHBIM HCTOYHHKOM
SHEPruH, OJJHAKO OHA HE MOXET OBITh CIIOHTAaHHO peaji30BaHa, MO0 B COOTBETCTBHHM C 3aKOHOM
coxpaHenus Burnepa [7] npsMas peakiusi ¢ MOJEKYJIaMH B CHHIJIETHOM COCTOSIHUM HEBO3MOXKHA. JTO
OJIHO W3 YCIIOBHH CTaOMIBHOCTH TPHUILIETHOrO Kuciopoza. CylecTByeT HECKONBKO IMyTeH aKTUBaIluH
KHCIIOpOJia, ¥ OAWH M3 HUX — OJHO3JIEKTPOHHOE pazMHoXeHHe. [Ipu 3axBaTe 3JEKTPOHOB KHCIOPOIOM
BO3HHMKAIOT MPOMEXYTOUYHBIC MPOAYKTHI — akTHUBHBIE (QopMbl kuciopona (ADPK). Hekoropeie n3 HHX
SBIISIIOTCS CBOOOJHBIMH pajiKaiaMd — MOJIEKYJIaMH, HMEIOIIMMH HEUETHOE YHWCIIO JJIEKTPOHOB Ha
BHEIIHUX OpOuTassix. /sl momydeHns: BTOPOTo BJIEKTPOHA 3TU MOJIEKYIIbI aKTHBHO B3aMMOJICHCTBYIOT C
OKPYXXAIOIMMH MOJIEKYJIaMH, CIYXXall[IMHA B KadecTBe JOHOPOB 3JeKTpoHOB. CBOOOAHBIN pajuKai
3aXBaThIBAET JIEKTPOH M MPEBPAIIAETC B MOJIEKYIY, B TO BpeMs KaK ero JOHOP HaUMHAET UCKaTh CBOETo
noHopa. Takum 00pazoM, cBOOOJHBIE paJMKallbl MOTYT HHUIIMMPOBAThH IEMHYI0 PEAKIMI0 B PacTBOpax
OpPraHMYECKHX MOJIEKYJ, TaKUX KaK JIMMHIBL, MPOTCHHBI, KapOoruapaTel. ONTUMaIbHONH cperod uis
TaKuX MPOIIECCOB SBISCTCSA KPOBH [8].

PanukanbHble [EMHBIC peaKUH JACHCTBUTENHLHO MOTYT MOBPEKAATh OMONOTHYECKHE MOJIEKYIIbI
nuH-BUTpO, modToMy A®DK paccMmarpuBaioTcss B OHONOTMYECKOW W MEIWIIMHCKOM JHTEpatype Kak
BpEIHBIN 1Isl 310poBbsi PakTop. OHAKO, OONBIIOH 00bEM JAaHHBIX 3aCTaBJSIET MPEINONOKUTh, YTO B
nevictButenbHocTd ADK SIBISIIOTCST BaXKHBIM 3JI€MEHTOM Ouonorudeckoro mpoiiecca. [1o paznuyHbiM
onenka, 10-15% motpediiieMoro KMCI0poia B MOKOE IIpeodpa3yercs 10 OAHOMICKTPOHHOMY MEXaHU3MY,
B xozie Kortoporo reHepupytorcss ADPK [9]. B ycioBusix crTpecca WM aKTUBHOM paOOTHI, Korjaa
aKTHUBHOCTh HSH3UMOB, reHepupyrommnx ADK, yBennuuBaercs, moTpeOieHUe KUCIOPOAa YBEIUIHBACTCS
Ha 20-40%, ®m Bech OTOT W30BITOK Mpeodpa3yercss MO OJHOIIEKTPOHHOMY MexaHusmy [10].
CrnenoBatenbro, ADK 10mKHBI UTPAaTh BAXKHYIO POJIb B HOPMAIBHON (DH3HOJIOTHH.

3aMedaTenbHO TO, YTO KHCIOPOJI, MTOPOXKAAIOIMINN CBOOOTHBIE PATUKAIIBI, SBISIETCS B MPHHIIUIIE,
CIMHCTBEHHBIM CpEICTBOM IMpEKpallleHWss 3TUX peaknuid. bymydn Ou-pagmkanoM, OH MOXKET
obecrieunBaTh Pa3MHOKEHUE PAJIKAIIOB M YBEIHYMBATH BEPOSTHOCTh HX pekoMOuHanmu. Ecinu paaukan
RT pearupyer ¢ 0,4, Bosmukaer TIePOKCHA-paHKaT ROOY. OH Moxer 3axBaThBaTh MPOTOH M3
mosiekyssl R’H, dopmupys momekyny nepokcuga ROOH u cBoOOmHBIN paaukan R\. Cssp O-O B
MEPOKCUIaX OTHOCHUTENBHO ciabasi, ¥ TPU ONpPEIeTCHHBIX YCIOBUSX OHa pa3pbIBaercsi, o0pasys JBa
HOBBIX pajuKalia ROT u HOi«, BII0OOABOK K pauKaIy R’\. Takoii MPOIECC HA3bIBAETCA OTCPOUYEHHBIM
LEMHbIM pa3MHOXKeHHeM. HoBbIe pajMKaibl MOTYT peKOMOMHHPOBATH C pajMKajaMH, UMEIOIIMMUCS B
CHCTEME, YTO IMpEephIBaeT MEMHYI0 peakiuio. [IpHHIMNHAIBHO BaXKHO, YTO B MpOIECCe PEKOMOMHAIINH
BBIJICTISTIOTCSI KBAHTHI DHEPTUH, SKBUBAJICHTHBIE SHEPTHH BUIMMOTO HIIH YJIBTPa(HUOJIETOBOTO JUANA30Ha.
OCHOBHOI JOHOpP B J3THX Ipoleccax — ATO MOJEKYJIbl BOJBI, MMEIONIEH HaWMEHBIIWN MOTEHIIHAI
nonmsatmu. A. I'ypBuu [11] u O. Cent-Hpepau [12] He3aBHCHMO NOKa3ajH, YTO B JKUBBIX CHCTEMax
SHEPTHS ANEKTPOHHOTO BO30YXK/ICHHS HE JUCCHIIUPYET B TEIUIO, a MEPeaaeTcsi MaKpOMOJIEKYJIaM WIIH UX
ancamOnsim. [lopumm oSHepruM, SKBHUBAJCHTHBIE DHEPruM (OTOHOB, pealM3yeMble B PEaKIUAX
PEKOMOMHAIIMK PATUKAIOB, MOTYT CIYXHTh TpPUITEpaMHd OHOXMMHYECKHX peaKIui, obecrieunBas
PUTMUYECKHUI XapaKTep MPOTEKaHHUs METa0OIUIECKIX POoIeccoB [§].

B xaxmoi memHoil peaknuu ocBoboxmaercs 10 8 3B sHeprum [8]. [ng nTHmbl, Ablmaiei
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BJIAXKHBIM BO3JTyXOM BO BpeMs IOJIETA, 3TO CO3AAET AOMOJHUTENbHBIM UICTOYHUK SHEPTUU JIJIs T€HEepaluu
AT® B wmpimiax. 1 5B pasen 1.6¥107"° JIk, B 1 cM® Bosmyxa maxomures mpumepHo 10'° momekyu,
nostomy s rerepanun 100 kJIk SHEPrUM NTHIA JODKHA mepepaborath mpumepHo 10° cm® Bosmyxa.
Yactora npixanusi OTHI] B monere coctaBiser 60-160 muxmoB B muuyTy [13]. B cpemnem, sTo
oGecreunsaer npomyckanue 10°-10* cM® Bosyxa B MunyTy. [109TOMY, /1Sl IPONTYCKAHMS BO3LYyXa NTHIE
norpebyercss 10°-10° mumyr, wmm or 2 10 16 uwacoB. DTO BpeMs CPABHHMO C JUIHTENBHOCTBIO
MUTPALMOHHOIO II0JIETA.

OmnucaHHBII MEXaHW3M HE TPETEHAYeT Ha IIOJHOTY JeTajici, HO OH IIO3BOJIACT CHAENAaTh
HECKOJIBKO 3aKJIFOUEHUH.

1. CoBpeMeHHBbIC OHMO(GU3NYECKHE KOHICMIIMKM €Ile HAXOAATCA B Ipoiecce (OpMHUPOBaHUS,
OKOHYATC/IbHAasA KapTHHA AaJICKa OT 3aBCPUICHM .

2. buonornyeckue opraHu3Mbl U3BIEKAIOT SHEPTUIO HE TOJIBKO M3 MUIIM, HO HEMOCPEACTBEHHO U3
BO37yXa, BOABI U cBeTa [14].

3. BHemaue ctumyiiel UrpaloT (yHIAMEHTAJIbHYIO POjb B aKTHBAallMM BHYTPEHHHMX ITPOIIECCOB
JKU3HEACATEIIbHOCTH. VIHBIMU CJI0BaMH, CBepXciiadble MH(POPMAIIMOHHBIE CTUMYJIbI AaKTUBHPYIOT KacKaIbl
LIETTHBIX TOMO-KMHETUYECKUX PEaKIUM.

N3noxxeHHble NPUHIMIIBI B OMNPEIETIECHHOM CTEMEeHWM NPWIOKHUMBI K K Ipoleccam
OHEPreTU4YCCKOro obecreyeHus Ooprann3mMa 4YC€JI0BCKa, OCO6CHHO, B TIIponecce aKTUBHOMU paGOTLI,
HanpuMmep, TPOJOIKUTENbHBIX CIIOPTUBHBIX cocTsA3aHuW. Hampumep, Ha COPEBHOBAHUAX MO TPUATIOHY
CIIOPTCMEHBI 3aTpavyWBaIlOT OI'POMHOC KOJHMYECTBO SHEPIrun, HE MMEA BO3SMOXHOCTU CYHIECTBCHHOI'O €€
MOMOJIHEHUSA. ECTECTBEHHO, pacCCMOTPEHHBIM MEXaHU3M TPEOYeT JCTaNIbHOIO M3YYCHUS MPUMEHUTEIBHO
K OpraHnu3My 4€JIOBCKa, OJHAKO AK€ B HO}Z[OGHOM TUIIOTECTUYCCKOM BapHAaHTE OH ITO3BOJIACT HAMETUTH
MPAKTUYESCKUE MYTH YBEIUYCHUS SHEproodecedeH s Opranu3Ma CriopTCMeHa.
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B nmanno#t cratee paccmorpern npubop UITY—wu3mepurens MOBEPXHOCTHBIX — YacTOT,
pa3paborannbiii B ropoge Cankr—IlerepOypre B HayuHoMm IieHTpe Ha Oa3e CII6 I'Y UTMO mnon
pykoBojacTBoM mpodeccopa, n.T.H. Koporkoa K.I'. MITU reHepupyer BBICOKOYACTOTHBIA MOTEHIUAI,
BBI3BIBAIONINN TPOTEKAHHWE BBHICOKOYACTOTHOTO TOKA Yepe3 MCCIEAyeMblid 00BEKT, TP 3TOM, H3MEpSS
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WHTETPANbHYI0 CYMMYy TOKa B BBIJICJIGHHOM YacTOTHOM JMana3oHe, MpHOOp IO3BONISET IONYydYaTh
YHUCICHHYI0 XapaKTePUCTHKY KOMIUIEKCHBIX MPOBOJIINX CBOMCTB OOBekTa wuccnenoBanus. [lpu
MPOBEJICHUH psija padot ¢ npuMeHeHrem MITH Obiio mokaszaHo [1], yTo mpubOp HpeacTaBiseT HHTEpeEC,
KaK CcaMOCTOATENbHAas HCCeNoBaTeNbCkas amnmapaTypa. B 1aHHOW cTaThe paccMOTpeH MPHUHIHIT
noctpoenus mpudopa UMY u HekoTOpbIe pe3yIbTaThl MOACIAPOBAHUS €ro padoThI.

Ilenu: w3ydyeHue OTBETHOM pEaKIUH OpraHW3Ma 4YelOBeKa Ha BIMSHHS BBICOKOYAaCTOTHOTO,
MopsAAKa €IUHUI U AecTKOB MI 1, UMIyJIbCHOTO TOKa; M3yYeHHE N3MEHEHNSI KOMIUIEKCHBIX TMPOBOISIIIX
CBOWCTB OMOIOTMYECKUX TKAHEH M OpraHW3Ma YelIOBeKa.

3aoaua: AHanu3 TEIUIOBBIX MPOIECCOB IMPOUCXOAIMIMX NP BO3SHUKHOBEHHUH YIIOPSAOUYEHHOTO
JIBIDKCHUS 3apSJI0B 110 OMOJIOTMYeCKOl TKaH! B xoze padoTsl ¢ UITY mpubopom.

Peanuzanusa UITY.

Paccmotpum 6110K-cxeMy amnmapaTHOW peanuzanuu ogHor u3 moaenei UITY (puc.1). ['enepatop
pa3psAHbIX HUMITYyAbCOB (7) SBisETCd MCTOYHMKOM BBICOKOUACTOTHOTO, MOpsAnka naecatkoB MI,
HampspKEHUsS. ¢ AUCKPETHO perynupyemoit amrumtygoid ot 0 mo 10 xB. 3amyck paspsgHoro ummyibca
OCYILIECTBIISIETCS C MMOMOILBIO ONTPOHHOTO KiIfo4a (6), YHpaBiIseMOro LEeHTpadbHbIM MporeccopoM (1).
Obpatnas cBsizb ¢ omeparopoM UITY ocymectBusiercss yepe3 kiaBuatypy (3) u uaaukarop (4), Takxe
UMeeTcsl BO3MOXKHOCTh nofkimtoueHust OBM (2). Pabora nemoukn npeobpazoBatensi BHICOKOH YacTOTHI
COCTOSIIAsl M3 MIECTH Y3JI0B CHaOeHa (oTorpadusiMd OCIHIUIOTPaMM Ha BBIXOJIC COOTBETCTBYIOIIETO
3BeHa. LleHTpanbHbIi nporieccop, co BctpoeHHBIM AL, mpeoOpa3oBbIBaeT HHTEIPUPOBAHHBIN UMITYJIBC
K YHCIIEHHOMY 3HAYEHHUIO B YCIOBHBIX €IUHHIAX. biok muTanus (5) mO3BONSIET MOAKIIOYATh MPUOOP K
WUCTOYHUKY TmiepeMeHHoro HampspkeHus 110—220B. Tlpubop MHIIU wumeer Tpu HE3aBHUCUMBIX
M3MEpUTEIbHBIX KaHaJla ¥ COOTBETCTBEHHO TPH Pa3psAHBIX IEKTPOAA.

C reneparopa (7) Ha 3JIEKTPOA ITOAACTCS HMITYIbCHBIH motenmuan ¢ dponrom 10° B/c. Ipu
JNOCTH)KEHWH HEKOTOPOTrO 3HA4eHHUS HaIpsDKEHHS Ha JJIEKTpPOJe BO3HMKAET JIaBUHHBIN pa3psna. Uepes
00BEKT HCCIIEIOBAHMS TPOTEKAET SJICKTPHUECKHI TOK, HHTErPANIbHYI0 CyMMY KoToporo usmepsier MITY.
[ToTennuansl MOJAIOTCS Ha 3JIEKTPOJ MaKeTaMu ¢ yacToTo cienoBaHus 1 kI'n. OauH NMakeT COCTaBISAIOT
100—300 pa3psAHBIX UMITYJIBCOB, YTO HEOOXOAMMO [T MHTEIPHUPOBAHUS 110 CPEAHEMY 3HAUCHHIO.

Paccmorpum Gonee moapobHO cxemy uHTerpupoBanus (puc.l). LC-dpunptp (9.1), mossomnser
BBIJICTUTH HanOoliee MHTEPECYIONINI HAC C TOYKH 3peHHsI HHPOPMATUBHOCTH YaCTOTHBIHM ranasoH [2] 2-
4 MI'u, ycunutens (9.2) mpou3BOIUT YCHIJICHHE TOKA BBIICTICHHOT'O YaCTOTHOT'O JHAIa30Ha, JTHHCHHBIMA
nerexTop (9.3) BEIIpSAMIIIET 3HAKOIIEpEMEHHBIH UMITYJIbC, pacimpuTels (9.4) obecrieunBaer 3aroaHeHUE
ray3 B IMaKeTe Pa3pAIHBIX UMITYJIbCOB ITyTEM PACTKEHUS KaKIOTOo MMITyJIbCa, JJajlee CUTHAJT MOBTOPHO
nerektupyercs (9.5) u mocrynaer Ha uHTerparop (9.6), npencrapisomuil codoit emkocTh. Hanpsikxenue
Ha eMKOCTH MHTErpaTopa yCTaHaBIUBAETCA MPOMOPIHOHAIBHO UHTETPAIFHON CyMME TOKa pa3psAIHOro
makera, U mpeoOpasyercs B umncinoBoe 3HadeHue or 0 mo 4096 npu momomu ALl BCTpoeHHOrO B
IIpoLIecCOop.

Takum o0pazoM, moiydaercsi YHCICHHOE 3HAaueHHE, COOTBETCTBYIOIIEE WMHTEIPAIBHOW CyMMe
TOKa. JTa BEIMYMHA MOXKET 3HAUYMTENbHO BapbHUpPOBATHCS B 3aBHCHUMOCTH OT BJIQKHOCTH, MOITOMY
HanOOMBIINI HHTEpeC NpeacTaBisier AuHamuka UITY rpamm.

[Tpu n3mepenusix npudopom UITH Bo3MOKHA MMOCTAHOBKA MCCIIEMyEMBbIX OOBEKTOB (Hampumep,
MajblieB PyK) Ha MOBEPXHOCTHh CTEKIITHHBIX AJIEKTPOAOB, WJIH MOAKIIIOYEHHE BBIHOCHBIX 3JIEKTPOJoB. B
KayecTBE KaMOPOBOYHOTO «TECT-00BEKTa» HWCIONB3YIOT TUTAHOBBIA HWIMHAP BBICOTOH 30MM. |
nuamerpoM 10mm.

BapuaHT HenocpeACTBEHHOW MOCTaHOBKU MajiblieB Ha 35ekTpoasl Y npeanouturensHee st
CHSTHSI KpaTKOBPEMEHHBIX, H3MepsieMbIx cekyHmamu WIIU-rpamm, A7 [IMTETHHOTO MOHUTOPHMHTA
HEOOXOJJIMO HCIOJIb30BATh BHIHOCHBIE JIEKTPOIBI.

B cimyqae pa6oter MITY ¢ yenoBekoM OJHOBpEMEHHASI PETHCTPAIUsl HHTErPaibHOM CYMMBI TOKOB
C IIPABOW U JIEBOW PYKH NO3BOJISIET BBIIBUTh UX PA3HOCTh, IPUUMHON KOTOPOH MOXKET SIBUThCS, HALIPUMEDP
Bererococynuctas  gucronus  (http://neurology.eurodoctor.ru/dystonia/), u, Kak  CJICICTBHE,
HEpaBHOMEpHas Iepcrnupanys. YBEIUUeHHE YPOBHS IMEPCIHUPAlH MPUBOIUT K POCTY MPOBOJUMOCTH
KOJKHBIX CJIOEB, 32 c4eT 3Toro 3HaueHus: TokoB MY yBenmuuBaercs. «TecT-00bEKT» B TpEThbeM KaHAJIE B
TaHHOM clly4yae SBIIIETCS pelepoM, COIOCTABIIEHHE CUTHAJIOB TpEeX KaHAaJIOB JaeT BO3MOXKHOCTD
MEePEXOUTh K OTHOCHTEIbHBIM BEIMYMHAM PA3HOCTH aMIUIUTY] MPAaBOTO M JIEBOIO KaHAJIOB, a TaKXke
YUUTBIBATH (DOH.
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Puc. 1. bnok-cxema UITY.

1-neHTpaneHbIil mporieccop; 2-OBM; 3-kmaBuaTypa; 4-MHIUKATOp, S5-OJIOK THUTaHUS, O-ONTPOHHBIN KIIIOY; 7-
TCHEPaTOp Pa3pSIHBIX UMITYJIbCOB; 8-YCTAHOBJICHHBIN Ha 3JIEKTPOI «TecT-00bekT»; 9.1-LC dunbtp; 9.2-ycunurensb
BBICOKOW YacCTOThI; 9.3-NMHENHBIN 1eTeKTop; 9.4-uHTEerpaTop. ti—t,-BpeMeHHbIE HHTEPBaJIbI ocIiiiorpamMm: t1=0.2
McC; t,=1 Mc; t3=1 Mc; t,=UTUTEITBHOCTh 2-X MAKETOB.

MopeqpoBaHue cxeMbl 3aMellleHH YesI0Beka npu noakaroyenuun UITY.

MopenupoBaHue mpoliecca MPOTEKaHUs AJIEKTPUUECKOT0 TOKa Yepe3 TeNo YelloBeKa B MpoIecce
UITY wuccnenoBaHusi TO3BONSIET TIIyOXKe TOHITH XapaKTep BO3JICHCTBHS DIIEKTPUYECKOTO TOKa Ha
OpraHU3M YeJIOBEKa, KaK C TIO3UITUH AJIEKTPOPU3NUECKUX MPECTABICHNH, TaK B C TOUYKHU 3PEHUS HATTHYHSI
0COOBIX 3JEKTPONPOBOJSIIMX CTPYKTYp OHOJNIOTMYECKOH TKAaHU, AacCOIMUPOBAHHBIX C 3aKOHAMHU
3JEKTPOITYHKTYPBHI.

WNnTepecHO OTMETHTH, YTO HWCCIENOBAHMS TMOCIHEAHUX JeT 3HAYUTENbHO H3MEHMIIU
MPEICTABICHUS O B3aMMOJICHCTBUU BHICOKOYACTOTHBIX TOKOB C OMOIOTHYECKUMH TKaHSIMH, B YaCTHOCTH,
CYIIECTBYET THIIOTe3a: B TpEAenax KIETKH, KIETOYHOro 0o0pa3oBaHMs, OpraHa, CHCTEMBI W BCErO
opranu3ma B IIeloM (QYHKIMOHHPYET THOKasi TUHaAMHYECKas CHCTeMa OOpaTHBIX CBSI3EH, COrIacyrouias
Bozzeiicterue DMII pa3nuyHbIX IUANa30HOB B OOMIEH peryinsiuu romeocrasa [4]. Ycrosuioch MHEHHE,
9T0 COOCTBEHHOW OJHEPrHHM B3aMMOJCHCTBUS KJICTOYHBIX JWTOJNEH SBHO HE JOCTaTOYHO JUIS
CHHXpOHHU3aIuK coOcTBeHHbIX DMII KIIeTOK B OTCYTCTBHH BO3/eicTBUs BHemHero OMIL, eciau TombKo
HE BO3HHKAET IPOIECC IEMHONW peakUy Ha JJIEKTPOMATHUTHOM M OMOXMMHYECKOM YPOBHSAX, TO €CTh
oOpa3zoBaHue oOmiero BojaHOBoro ¢ponra. [Ipu Bo3xmelicTBuM BHemHero OMII KiIeTKM HayUHAIOT
W3Iy4aTh CHH(A3HO U HAOIIOAaeTCsl MPOoIlecC KOrepeHTHOr0 CyMMUpOBaHus coOCTBeHHBIX IMII kieTok
[4].

B cBiM3M ¢ BbIIECKa3aHHOM MOXHO TOBOPHUTH 00 WH(POPMAIMOHHOM BO3ACHCTBHH
BbICOKOYacToTHOrO DOMII Ha OHONOrHYecKre TKAHU M OPTaHHU3M B I[ETIOM.

OnexTpudeckue MmapaMeTphl Telda YeloBeKa MOTYT CHUJIBHO BapbUpPOBATHCS B 3aBHCHMOCTH OT
(DU3HOTIOTUYECKUX M aHTPOIIOTEHHBIX 0COOeHHOCTEH. Mrpaer ponb pocT, Bec, OIHOTA, BO3PACT, CYXOCTh
KOXKM, COCTaB KpPOBH, 4YacTOTa CEPJICYHBIX COKpAIleHWH W JpIxaHus. HeoOXoquMo YYHTHIBATh, YTO
npuoop UITY paboraeT Ha TOCTATOYHO BHICOKHX YacTOTax, mopsaka 2-4MI'1i, mo3ToMy Ha 0COOCHHOCTSX
AJIEKTPONPOBOIHOCTH OyIeT CKa3bIBaThbCS EMKOCTHBIC CBOMCTBA, 3aBUCSINNE OT TIO3bI, OJIM30CTH
MACCHBHBIX TeJl, aTMOC()EPHBIX YCIOBUH OKPYKaIOIICH CpPElIbI.
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YyecTb Bce (I)aKTOpr BJIMAHUA HE NMPEACTABIIACTCA BO3MOKHBIM, IMO3TOMY IIPpHU MOJACIUPOBAHUN
MIPUHATHI CJICAYIOIMNC JOIMYIICHHNA:
— B KayecTBE MOJCIM Tela YeIOBeKa MPUHAT 00beM coxaepxkaimii Bomubiii 0.9% pactBop comu NaCl
(oTHOIIIEHHE MAacChl OE3BOIHOM coMu K Macce pactBopa Ha 100%). IMEHHO Tako# MPOLIEHT CONIEPyKaHUS COJH
HUMEIOT (DU3MOJIOrMUCSCKIE PacTBOPHI, TIa3Ma KPOBU M MOPCKasl BOJIA;
- TEI0 YCIOBCKA 3aM€CIIAJIOCh HpﬂMO.HPIHefIHLIMPI ITPOBOAHUKAMM SJUTUIITUYCCKOI'O0 CCUCHU,;
—  Macca Tena genoseka cocrasisieT Mb = 70,6 xr, 00sem Vb = 70 11.;
—  TOKOBEAYIIMM  KOHTYp  HajJell—pyKa—TYJIOBUIIE—pPYKa, 3JIEMEHThHI  KOTOPOI0  HMEIOT
IUTUNTHYECKOE ceueHune (CM. puc.2).

TYADEBHLUE

neBaa pyka npagas pyka

Lh Lf

Lb Bb

Puc. 2. ToxoBeaymas ¢hopma 3aMeIieHUs.

C yderom 3aganHoro oobema Tena Vb, W (pakTHUECKMX MPOMOPLUH Macc MOMy4YeHbl 3HAYCHUS
pa3MepoB TOKOBEAYIIEeH (OpMbI 3aMEIIICHHUS YelIOBEKa:

Ah =40*10" M. s;uTHITHYECKAs TIOTYOCh PYKH;

Bh = 45%10” M. a/IMnTHYECKAS TONYOCh PYKH;

Lh = 0.7 m. nniuHa pykuy;

Ab = 0.66 M. JIHMITHYECKAs [TOJyOCh TYJIOBHUIIIA;

Bb = 0.1 M. s;MnTHyeckas mojyoch TYJIOBHIIA;

Lb = 0.3 M. mmpuHa TyJOBUILA;

Lf =0.08 M. quHa majsla;

Bf = 0.018 M. s;utunTiyecKas MoIyoch Najiblia;

Af = 0.014 m. smnTHYecKas TONyoCh Hablia;

y= 1.50M" *m "', oObeMHas ymenpHAs 3MEKTPOIPOBOIHOCTE BogHOro pactopa NaCl (0,9%)
[4].

Pacuer HHZ[yKTHBHOCTeﬁ HpHMOHHHeﬁHBIX IIPOBOAHHUKOB 3JUIMIITUYCCKOTO CCUCHHA ITPOU3BEAEM
o cienyroineit popmyie ([7] crp.99):

JIN 4 3
L= |
27\ a+b 4) )

rjae Lo — aOCONIOTHAsE MarHUTHAS MPOHUIAEMOCTh;, [ — JUIMHHA IIPOBOJHHUKA; d,b — IOIyOCH
3JUIUIICA, SBJISIIOLIMECS €r0 MOMEPEYHBIM CEUEHUEM.
NuayKkTUBHOCTD NaJiblia:
47 %0.08*107 4%*0.08 3
. . _8
= *| In —21=2.48%10" 1,
21 0.018+0.014 4

NHAYKTUBHOCTD PYKH:
* *107 *
AROTHOT () 4%0T 3 geiugr
2 0.04+0.045 4 '

Ll

L2 =
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NHAyKTUBHOCTD TYJIOBHUIIIA:

* *107 *
4r*03*107 (| 4*03 3 175410
21 0.66+0.1 4 t

[lpu neficTBMM Ha 4YeEJIOBEKa OTHOCHUTEIBHO HEOOJBIIMX HANMpPsDKCHUH OCHOBHOW BKJIaa B
AKTUBHOE COMNPOTUBIICHUE TEJIa YEIOBEKAa, BHOCUT COMPOTUBJIEHHWE KOXHBIX MOKPOBOB, BHYTpPEHHEE
COMPOTUBJIEHUE YACTEHN TEJIa MOYKHO OI[€HUTD, KaK:

L3=

S @

rae R—akTHBHOE CONPOTUBIIECHHE; Y —y[AelbHAs 00bEMHas 3JEKTPOIPOBOAHOCTD BEIIECTBA; S —
TIJIO0IIA]Tb TIOTIEPEYHOT0 CEUEHUS IPOBOHUKA; / —TMHHA TPOBOJHHKA.
B cootBercTBHE € (2) aKTHBHOE COMPOTHUBIIEHHUE MAJbI[a COCTABUT:

1, 008 6732

"15 70.018%0.014

AKTHBHOE COTIPOTHUBIICHUE PYKHU:

M.

,_ 1 07 g5
1.5 70.04%0.045 |

AKTHBHOE COIIPOTUBJICHHUEC TYJIOBUIIA:

103 s
1.5 70.66*0.1 -

AKTUBHOE COMPOTHUBIIEHHE MMOBEPXHOCTHBIX CJIOEB KOXKM CHJIBHO BapbUpPYeTCs, UMEET 3HAYCHUS
OT eIUHMUII 0 Thicsd KOM, B 3aBUCHMOCTH OT UX COCTOSHUS (BJIAXKHOCTH, COJEPKAHUS CONEH, TOMIINHEI,
WHTEHCUBHOCTH IEPCIUpPAIH, KPOBEHATIOJHEHHSI ITOIKOXKHOI'O )KMPOBOTO CJIOS U T. 1.). s TOMIUHBL
BIAXHON Koku (dnuaepmuca) 0,35 MM, TUlOmaAM CeYeHHs PaBHOW IUIOMIAAM COINPHUKOCHOBEHHS C
anexktpoaom WITY, T.e. mpuMepHO IUIONAAM TIOMEPEYHOIO0 CEUEHUs Maiblid, 3HAYEHUS YJEIbHOU
snextporpoBogHoct Y = 10* Om ™ *m ™.

1 0.00035

*

- =44
107 70.018*0.014 KO

CoctaBum
YOPOLIEHHYIO cXemy
3aMEILEHUs, IOAKIIOYEHUS
HUITY k d4emoBeky, 1O
crenyrouemy KOHTYpY:
raJien OZIHOHI pyku

R5
YCTAHOBIIEH Ha DIIEKTPOJ e cr L g

R6
npubopa,  jpyras  pyka J |: y

RLC-monens

MCTOUHUK BLIGOKOUAGTOTHBIX UMMYST5COB. SISIEESIEL

L)

2
=0
@

3a3eMiieHa  C  [OMOIIBIO
CTaHIAPTHOTO . i
MEIUITMHCKOTO  DJIEKTPOa

o
3azemiieHus. Ha  cxeme - =
(puc.3) BBEIICHBI
CIIeAYIONEe 0003HAYCHHUS:
—R1, L1 akruBHOE
COIIPOTHUBIICHHE, HHIYKTUBHOCTH MaJbla Puc. 3. Cxema 3amenienus noakatouenus UMY k yenoseky.

COOTBETCTBEHHO;
—R2, L2 akTuBHOE CONPOTHBIIEHNE, HHIYKTUBHOCTH PYK COOTBETCTBEHHO;
—R3, L3 akTuBHOE CONMPOTHUBIEHNE, UHIyKTUBHOCTH TYJOBHIIA COOTBETCTBEHHO;
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—R4 akTHBHOE CONMPOTHBIIEHUE KOXKHOT'O TIOKPOBA;
—C3, C4 eMKoCTH MEX Iy MOIKITIOUCHHBIMHU JJIEKTPOTaMH U TEJIOM YEIIOBEKA;
—CO0 pa3psitHast eMKOCTb;
—T1 noBbImaromuii TpanchopmaTop;
—RS, R6 akTHBHBIE CONPOTUBIICHHUS 0OMOTOK TpaHc(hopMaTopa;
—C1, C2 coOcTBeHHBIC U MTPUBEICHHBIE EMKOCTH OOMOTOK;
—KEY1 pa3psiausiii KiTod.
U, xB.

12

6

0 /\{\/\f\f\(\vf\vf\/\f\ N A At

LW Wi ¥ Ll gl

t, MxC.
-12
112 168 224 280
2
AN AN AN A O .
"EAVAR VAR VAR VAL L A
t, MC.
56 112 168 224 280

Puc. 4. BpemeHHbIe fuarpaMMsbl pa3psiAHOTO polecca. 1-HanpsbkeHue Ha paspaaHoMm anekrpoae UITY; 2-Tok
MPOTEKAIOIIUH Yepe3 TeI0 YesIoBEKa B MOMEHT Pa3psiTHOTO UMITYJIbCA.

MogenupoBaHue TEPEXOJAHOTO  Pa3psIOHOTO  Ipoiecca
OCYILECTBIISIOCH B mporpammuHoi  cpeae  «MicroCap7.0», B
pEIYILTATE IMOJYUCHBI BPEMCHHBLIC OHWarpaMMbl HAIIPAKCHUA Ha
paspsagHOM 3JeKTpoae (BTOpu4Has oOMOTKa TpaHchopmaropa)
(puc.4) m TOKa dYepe3 TENO dUeIOBEKa. MHTEpecHO COMmOCTaBUTH
pe3yNbTaThl MOACTUPOBAHUS C PEATbHON OCHIIIIOrpaMMoi (puc.S).
BunHo, 4YTO BpeMs MOJIHOrO 3aTyXaHHs BBICOKOYACTOTHOM

COCTAaBIISIIONICH TIEPEXOJHOTO Tpollecca B MOJENA W B pa3psaHOM
YacTd Tpubopa COBMANAIOT MO JUIMTETBHOCTH, MPOJOIKAACH
npumepHo 50 MkC.

Kak BugHo w3 rpaduka (puc.d) MaKcUMalbHBIC
aMIUTUTYIHBIC 3HAYEHHWS TOKa He mpeBbmaloT S0MA, BpeMms
MOJIHOTO 3aTyXaHus IepexoaHoro mporecca He Oomee 300MkC.
[Nagenvie HampspKeHHS Ha Majiblie YeJIOBEKa MOXKHO OLCHHTH, 3HAs
3HAYCHUS CONPOTUBIICHUS 17§
WHIYKTUBHOCTU R1,L1 Z=R1+iwLl.
Moaynb  KOMIUIEKCHOTO — CONPOTHBIICHHS
IZ’=(R1)*+(iwL1)’, B pe3ymbTate pacuera
nmonydaeM |z|=67.32 Owm. CremoBaTelbHO,
MaKCHUMallbHOE [0 aMIUIUTYJe TMajicHue
HanpspKeHUs He peBblmaer 3.36 B.

Puc. 5. OcmwinorpamMa Toka
Ha BbIXoze reHepatopa UIIY,
nociie BU ¢unbrpa.
T-BpEMEHHOU HHTEpBaJ
pasuslit 0.2 MC.

BEinichil) 5

-Mepnaa;

-TTo/E0#HAT HE 0F A1 KIIRTHATES,
M- ApTepHATEHAT K OEE,
-EcHo3HAT KPOEE;

-KocTHa" TRaHE;

-KocTHEDT MosT,

-MIpmmer,
HCOGXOIII/IMO Y4€ECThb, qTo -Cyronzazoma,
MOJIETIUPOBAaHUE IIPOBOIUIIOCH JUISL .'g ﬁg::;ﬁ:c R

MaKCHMAJbHO JOMYCTHMOIO Pa3psiIHOrO
Hanpsbkenust 10kB. B mpaktuke pabotel ¢

Puc. 6. Mogaenb ceueHus najblia YeIoBeKa
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UITY 00b1uHO HCTIONB3YIOTCS HanpsbkeHuss 4—7KB, COOTBETCTBEHHO NMPH TaKUX HANPSDKEHHUSIX BpeMs
IIOJIHOT'O 3aTyXaHMs IEPEXOJHOr0 IPOLECca U AMIUINTYAHOE 3HaUEHUE TOKA U HANPSYKEHUST YMEHBILIATCS.

OueHOYHBIN pacueT BbleJIeHUs TeNJI0BOM dHepruu npu nporexkanun toka UMY yepe3 nasen
YyeJioBeKa.

HepaBHOMepHOCTD pacrpeienicHusi BEICOKOYACTOTHOTO TOKA 10 OpPraHu3My OyJeT 3aBHCETh OT
COCTOSIHMSI TKaHEH, HampuMep, TaKUX KaK KPOBEHAIOJIHEHHE, BIaXKHOCTh KOXKH, TIEpCIIHpaIns, TakKe Ha
BBICOKHX YacTOTaxX CBOW BKJIaJ] B HEPAaBHOMEPHOCTb pAacIpeleleHnss TOKa BHECET IOBEPXHOCTHBIN
a¢dexr. Hanbonpmas miorHocTs Toka npu WITY u3mepeHusX B majblie T.K. IUIOMIAAL €roO MOMEPEUHOro
CeUueHHS MMHHMMaJbHAa IO CpPAaBHEHHIO C pYKOH wuiau TynoBuiueM. Kpome Toro, manier, MOXeT
HEMOCPEICTBEHHO YCTaHABIMBATHCSA HA AJIEKTPOJl, HAXOMSCh ONMKe NPYruX YacTed Tena K MCTOYHUKY
MOTEHIIMaNa, M UCIIBITHIBAET MUHUMAIIBHOE PACCETHUE TOKA 33 CYET eMKOCTHON CBS3H.

Pacuer pacnpeneneHusl TUIOTHOCTH TOKa IO CEYCHHIO TMajblia 4YeliOBEKa OBbLI MPOM3BEICH Ha
OCHOBaHMHM MaTeMaTh4yeckod wmojenu [8], mpu TOMOIIM KOMIBIOTEpHOM mporpamMmsl  «DCy.
MonenupoBaHue MPOU3BOAMIOCH IS 4acTOTHl Toka 4MIT, ammmurynHoro 3HadueHuss SOMA. Ceduenue
najbia (puc.6) pasdoupamock Ha 5053 ajeMEHTApPHBIX MPOBOJHHKA, KaXKIbId M3 KOTOPBIX 3aMEHSIICS
BETBBIO COZIeprKaIlle HHIYKTUBHOCTh M AKTUBHOE COIIPOTHUBIIEHHE 3HAYEHU, KOTOPBIX OMpPeIesuTuCh Ha
OCHOBaHWM Ta0apUTHBIX W MPOBOJIINX CBOMCTB 3JEMEHTApHOrO ydactka. [lamee ¢ yderoM B3aUMHOM
WHIYKTHBHOCTH BCEX AJIEMEHTOB pa30MeHus pelmanich ypaBHeHust Kupxroda B komruiekcHo# ¢popme. B
pesynbraTe OBUIM TONyYeHbBI MHHMBIE M BEIIECTBCHHBIC COCTABISIONIME, a TaKXKe MOIYJIh TOKOB
MPOTEKAIONIMX dYepe3 BCE JJIEMEHTapHbIe IPOBOJHHUKH. TakuM 00pa3oM, YYHTBHIBAJIOCH BIHSIHUE
MOBEPXHOCTHOTO d3(dekra W HEOAHOPOMHOH CTPYKTYyphl Ouojormueckoil TkaHu. Haubombinee
AMILIATYHOE 3HAYEHHE MOJYNs IUIOTHOCTH TOKA 4epe3 dJIeMeHTapHbIi npoBoaHuK S=0.17x0.17mm*
coctaBuio 6=2184 A/m’.

Haubonbimass MOIIHOCTh BBIIENATCS MMEHHO B TEX TKAaHIX, MO KOTOPHIM MPOTEKAET TOK
HanOonbield maoTHOcTH. COOTBETCTBEHHO WMEHHO ATH TKaHU OyAyT HambOoJee CHIILHO pPa3orpeBaThesl.
Pacuer MomuOCTH Oy1eM POU3BOIUTH MIPH CIEAYIOMINX JOMYIICHHUIX:

. TOK M HaNpsDKEHHE U3MEHSIOTCS MO TapMOHHMYECKOMY 3aKOHY, pa3HOCTh (a3 ToKa U
HaIPsDKEHUS paBHA HYJTIO, TPH TOM YCJIOBUHU BBIICISICTCS MaKCUMajlbHAsl aKTHBHAS MOIIIHOCTb;

. aMIUTMTYIHOE 3HAYCHHWE TOKA M HANpPSOKEHHS NMPUHMMAeM pPaBHOE MaKCHMMaJlbHOMY B
TIEPBOM TIEPHOJIE TIEPEXOAHOTO0 MpoIlecca, MMaieHue HapsoKeHU Ha majblle coctaiser U,=3.36B;

. BpeMs ogHOTO paspsaHoro umiyibea 100MkC, gacTota uMImynbcoB 1kl 11, ATUTETHHOCTE
rmakera 2 cek;

° TEIUI00O0OMEHa MEKIY COCCIHHMH OHOJIOrMYSCKMMH TKAaHSIMH W BHEIIHEH Cpemod BO

BpeMs AeiicTBus nakera uMirynbcoB UITH He npoucxonur.

Pacuer BeIenuBIIEHCS TEIJIOTH OyeM MPOU3BOAMTS 10 hopmyiie [9]:
T T
Q:jpdtszm]m sin’ wtdt, 3)
0 0

rae 7—spems JeHWCTBUS UMIYJIbCAa; p—MIHOBEHHAas MOIIHOCTh; U,—aMIUIMTYJTHOE 3HA4YCHUE
HanpspkeHust, [,—aMIUIMTYIHOe 3HA4YeHUE TOKa; w=2mf— KpyroBas dactora. CymMmapHOe Bpems
JEWCTBHSI UMITYyJIbCOB OyNIeT paBHO: BpEMs JICHCTBUSI OHOTO MMIYJIbCa YMHOXXEHHOE HAa YHCIIO BCEX
MMITyIbcOB. I1pu yacTore cinenoanus 1k v jumTenbHOCTH Takera 2cek. T=100%10°*1000*2=0. 2cex,
aMIUTUTYTHOE 3Ha4YeHue Toka /,=S+0=0.1 72107 2184=63mK A:

0.2
0= j3.36*63*10—6 sin’ (27 *4*10° *)dt = 21.17 mxJonc.
0

Omnpenenum TemIiepaTypy HarpeBa TKaHeH, HCIIONb3ys U3BECTHYIO (hopmyiry:

dQ
dl =—,
Cm @)

rae d1—w3MeHeHne TeMIiepaTyphl; dQ—W3MEHEHHE KOJIMYeCTBa TEIIOTh; C—TeMI0eMKOCTb;
m—macca. TemmoeMKocTs OHONOTHYECKOH TKAaHW, B HAIleM Ciydae 3TO BEHO3Has KPOBb, OJHM3Ka T10
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MOPAZKY 3HA4YCHUS K TEIUIOEMKOCTH Bombl M coctaBisser 4190 Jx/(kr*K). Maccy sneMeHTapHOro

MIPOBOJHUKA OIpEAeIMM Ha OCHOBE €ro JWHEWHBIX pa3MepoB © IUIOTHOCTH KpoBu [10]:
2 _ _

m=p«V=1050+0.17"10°+0.1=2.97.10kr. IIpou3BeneM pacueT N3MEHEHHS TEMIIEPATYPHL:

* -6
T = 2117710 =0.00170K.

©4190%2.97*10°°

Takum oOpa3om, wu3MeHeHHe TeMmiepaTypbl A7 OHONOTHYECKOW TKAaHH DJIEMEHTapHOTO
MPOBOJHUKA TMpH HempepblBHOM BozneiictBuu MIIY B Teuenuu 2cek., HampsbkeHuu snekrtpoga 10xB.,
coctaBuT 1.7MK. Ecinu cuuTaTh, YTO €CTECTBEHHBIC KOJICOAHUS TEMIIEpPaTyphl Tejda BapbUPYIOTCA B
npenenax, 1°C, o AT xonebanust Temreparypbl cocTaBisitor 0.17% OT ecTeCTBEHHBIX.

BriBOaBI.

ITonydeHHbie pe3ynabTaThl TEMJIOBOIO pacueTa MPEAOCTaBIAIOT BO3MOXKHOCTh CAENaTh BBIBOJA O
0e301acHOCTH TEIIOBOro Bo3neiicTBus TokoB MITY Ha Ouomornueckue TkaHu. JmuTenbHOCTH mpolecca
M3MEPEHHS HaJ0 BBIOMPATh TaK YTOOBI YHCIO HUMIYJIbCOB OBLIO JIOCTATOYHO C TOYKU 3PEHHS
cTaTUCTUYecKO o0paboTku; mpuMeHeHue makera ummyibcoB 0.1—0.5 ¢, coorBerctByer 100—500
WMITYJIBCOB, YTO BITOJHE JIOCTATOYHO IS O0OPaOOTKH.

Heo0xoaumo npoBeneHre JalbHEHIINX HCCICIOBAHUM ¢ 1I€IbI0 BBISIBICHUS MH(MOPMAIIMOHHOIO
BJIMSIHUA BBICOKOYACTOTHBIX TOKOB MaJjloil MOIIIHOCTH HAa OPTaHU3M.
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HEWPOSHIOKPHHHAS ITPHPOIA THPYAOTECTA KPAIIIEHIOKA

Kpameniok A.1., KambiauH 10.D.
Kadenapa rupynorepaniu ¥ HATypaIbHBIX METOJIOB JICUCHUS AKaJIeMUH MEUKO-COUATIBHOTO yrpaBieHus, CaHKT-
[etepOypr; Llentp 3Bonronuu uenoreka, Cankt-IlerepOypr. Krashenyuk@yahoo.com

®denomen sHepromHdopManuoHHOro Bozaeicteus (OVMB) rupynoTepanuu Ha OpraHU3M
YenoBeka OblT ycTaHoBIIeH B 1993T. 1 ¢ TeX ero npupojia uccieayercs pa3IMaHbIMU MeToaMu. BriepBbie
METOJ/IOM TEPMOITYHKTYpHI (TecT AkabaHe) ObIJIO YCTAHOBJIECHO CYNIECTBEHHOE BIHMSIHUE TUPYOTEPAITUH
HA COCTOSIHUE YHEPTOMH(POPMAIIMOHHOH CTPYKTYpHI YenoBeka [1].

3areM 3TO HaOmOJEHHE OBUIO MHOTOKPAaTHO TOATBEPIKICHO MHOTOYUCICHHBIMH paboTamu ¢
rcnoias3oBanueM Meroaa I'PB Guosnexkrporpadun [2-5].

@DeHOMEHONIOrMYecKH rupyaoTecT KpaieHroka mposBiseTcss HW3MEHEHHEM  COCTOSHUA
9HEProvH(OPMAIMOHHOW  CTPYKTYphl ~YEJIOBEKa WMJIM KMBOTHBIX IIOCIIE TPOBENCHHS ceaHca
TUPYIOTEpaniy B OMpEAETeHHBIX ycIoBHAX. OKa3aloch, 4YTO 3TO M3MEHEHHE HECeT B ce0e OYeHb
HEHHYIO JIMarHOCTUYECKYI0 HWH(OpMAIHIO, MO3BOJSIONIYI0 paCIo3HATh CKPBITYIO IMAaTOJOTHIO. 3/1ech
BO3MOXKHA CJICAYIOIIAsl aHAJOTHS: JJISl YTOYHEHHs JHarfHo3a Mpu NPOBEIACHUHU DIIEKTpOoKapauorpaduu
(OKT') mamueHTy Ha3HAYAIOT aJIeKBATHBI HH()OPMAIIMOHHBIA CTUMYN - JO3UPOBAHHYIO (DHU3UUECKYIO
HArpy3Ky B BHUJC BelOTpeHa)kepa. MM, HCHONB3YIOT THUNEPBEHTUISAMHIO WIH (DOTOBCHBINIKY MPH
aneKTposHIedanorpadum, 4To MOMOraeT YTOYHHUTh TUarHO3 MPU 3200JIEBaHUIX MO3Ta.
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IIpy ucnonp30BaHMM I'MPYAOTECTA B KAa4ECTBE KOHTPOJSA Mbl aKTMBHO IpuMeHsieM merof ['PB
ouosnexrporpaduu. [Tpu 3ToM OBLIO MMOKa3aHO, YTO 3TO HanbojIee MH(POPMATHBHOE COUETAHUE METO/IUK,
MMeIollee BBICOKYIO JMarHOCTHYECKYI0 IIeHHOCTh. bormee Toro, 35TO0 MO3BONMIIO  aBTOpam
KIacCH(UIMPOBATh Pa3IMYHBIC THIBI «IHEPrOMH(OPMAIMOHHOTO pPEarHpoBaHUS» TAIMEHTOB Ha
THPYJOTECT, YTO HMEET BaXKHOE MPAKTHYECKOE 3HAYEHHE JUISI TPOTHO3HPOBAHUS S(PQPEKTHBHOCTH
nedyeHuss [5]. beuio  mpemiokeHo 4eTbIpe TaKMX ~THIA  PEarupoBaHUS:  CYNEpIPTHUECKUH,
TUIIEPIPTUYECKUIM, HOPMIPIUYECKUM U TUIIOIPTUYECKUM.

B 2001 romy BmepBbIe JKCIIEPUMEHTAIBHO OBUIO YCTAHOBIICHO, YTO OJHUM M3 MEXaHHU3MOB
npupocta miomaaun [PB-curHana mocne ceaHca TUpyJIOTEpanvu SIBISETCA aKyCTU4YecKash 3MHUCCHUSA
MEAMIIMHCKOM MHSIBKY [7] B mpoliecce KpOBOCOCAHUS.

BonHoBas npupoja BO3AEUCTBUS MENUIIMHCKOW MUSIBKY Ha OpraHU3M 4YeJIOBEKa IMOKa3aHa TaKkKe
c momoIiplo Meroga mncuxorpadum [8], Meroga Hakaranu [9]. deHOMEH BOIHOBOrO BO3CHCTBHS
THPYJOTEpay NOATBEPXK/ICH U Ha 1ab0paToOpHBIX KHUBOTHBIX [10].

B pabore [11] BrepBble OBUTO TIOKA3aHO, YTO CEAHC THPYNOTEpANVH 3HAYUTENHHO BIIUSCT HA
MEXaHHU3MBl IIEHTPAJIbHOW PEryIsMHU. OJTO BIUSHHE MOXET OCYIIECTBISATHCS MYyTEM  HU3MEHEHUs
MUKPOIIOTCHI[HAJIOB CHHANTHYECKHX MeMOpaH, IUIOTHOCTH HMOHHBIX M JJIGKTPOHHBIX TOKOB Uepes3
HeHpOoHAIbHBIE MEMOPaHBbI.

C NOMOIIBI0 METO/Ia CYIEPIIO3UIIMOHHOTO CKaHMPOBAHHUS TOJOBHOI'O MO3Ta ObLIO yCTAHOBIJIEHO,
4TO «OCTpPBIH»  3(deKkT TupyaoTepanuu Ha TOJOBHOM MO3T UMeeT IBYX(as3HbId XapakTep: Ha
MPOTSHKEHUH TIEPBBIX 15 MUHYT Mocie 3aBepIleHHs CeaHca TUPYIOTEpanui ObUIO OTMEUYECHO YBETUYCHUE
TUTOTHOCTH a/ICHO3WHOBBIX, CEPOTOHHHOBBIX B M-XONUHIPTUUECKUX PEIENTOPOB, YTO OBLIO ONPEAEICHO
HaMH Kak peakuusi aemMoomym3auuu. B mocnenyromme 90-120 MUHYT CHHKalach IUTIOTHOCTH
CEpOTOHUHOBBIX PEENTOPOB M MOBBIIAIACH AKTUBHOCTh HOPAAPEHIPTHUECKHX, JOPAMUHIPIHUECKUX H
OIMATIPTHUECKUX CTPYKTYP — peaKkuus MOOHIM3al UM,

OTu JaHHBIE MO 3JIEKTPOMArHUTHOMY CYIEpPIO3MIIMOHHOMY CKaHHPOBAaHHIO TOJIOBHOTO MO3ra
Mocyie ceanca TUpyA0Tepaniy MO3BOIIIIN CAeTaTh 3aKI0YeHNE, YTO TUPYA0TEPAINHsI BBI3BIBAET MOIIHBIN
MHOTOKOMITOHEHTHBIM OTKJIHK 10 W3MeHeHHI0 Merabonusma B [THC, uMeronmii kKak «OCTpbIi», Tak U
OTCPOYEHHBIN XapakTep. DTOT OTKIMK TakK e MO)KeT BIuATh Ha xapakrep ['PB-curnama B mpouecce
rupyforepanuu  (Hapsgy ¢ BOTHOBBIM 3(dekToM), TOCKONBKY CBS3aH C PEryJIMpPOBaHHEM BCEX
BEreTaTUBHBIX IIPOIIECCOB OpraHn3Ma 4eiaoBeKa. [ 3TOT BBIBOJ, XOPOIIO COTNIacyeTcs C JaHHBIMH PaboThI
[12] o BnIMsSHMU TOHYCa BETETaTUBHON HEPBHOW CHCTeMbI Ha xapakTep I PB-curnana.

B Hacrostieit pabotre MBI MPOAOIKAEM HCCIEIOBAHWE MEXaHHW3MOB, BIUSIOIIMX HA XapakTep
I'PB-curnana B pe3yapTaTe THpyAOTEpanyuu. Mbl HCCaeI10BaIu AUHAMUKY CEKPELIMU HEMPOMEIUaTOPOB B
TMpoIecce HEeMOCPEACTBEHHO CaMOro ceaHca THPYAOoTepanuu. AHAIN3 3THX MaTepPHaJIOB TIOKa3bIBAET, UTO
yke Ha 3-eii MuHyTe (OoJee paHHEro H3MEPEHUsT He BBITIONHSIIH ) TIOCJIC TIOCTAHOBKY MHSBKH HAYMHACTCS
Mporecc M3MEHEHUS KOHIICHTpAIlMK HEHpoMeauaTopoB B IeHTpanbHOM HepBHOU cucteme (ILIHC).
JlokanpHOE W3MEHEHHE KOHIEHTPAllUM HEHMpOMEIUaTOpPOB COBMANaeT C TPAaeKTOpHEH BOJIHOBOIO
BO37IEWCTBHA (aKyCTHYECKOro CHTHAaja) MHUSIBKH, HO yXe Ha 7-0i MHHYTE MBI BHAMM, YTO KapTHHA
CTUMYJISIIIUU CEKPEUH HepOMeTuaTopoB MPUOOpeTaeT JUCCEMUHUPOBAHHBINA XapaKTep, 4To, BEPOITHO,
CBSI3aHO C MEXaHHW3MOM IOJIMMOP(HOro pe3oHaHca Ha aKyCTHUECKHMH cWrHas musiBku. Haumbonee sipko
3TOT (heHOMEH MposiBIIseTcs Ha 11-oif MUHYyTE.

ITockonbKy pas3iIM4HBIM HEWpoMeauaTopaM MPUCBOCHO I[BETOBOE 3HAYEHHE B KOMIIbIOTEPHOU
nporpaMMe, a JlaHHbIE TPEACTAaBICHBI B YEPHO-OENOM BapuaHTe, MPHUBOAWM ONHCAHHEC H3MEHCHHS
CIIEKTpa HEMPOMEINATOPOB.

1 mMuH.: cepwiii (OH TKaHeW Mo3ra 4YENIOBEKa; BHUJHBI KOHTYPHI THSIBKH, BHYTPH IHSBKA
onpenensercs fopamuH (repudepus) U THCTAMUH (BHYTPH);

3 mun.: B HHC cekpernpyercs ructaMuH, CEpOTOHIH, TaMMa-aMUHOMACIIAHAs KUCIIO0Ta;

5 mun.: B [IHC 10n0IHUTENBHO CEKPETUPYETCS  AllSTHIIXOJIMH U SHKe(aIuH;

7 MMH.. CYyIIECTBEHHOE pAacIIMpEeHHEe IUIOMAAN  CEKpEeIHH BCeX IEePEUHCICHHBIX paHee
HEWpOMEIMaTOPOB;

9 MHUH.: TanbHeillIee YBeIHMUEeHHUE MJIONIad CeKpEeIi HeHPOMEaNaTopOB;

JIOTIOTHUTENBFHO CEKPETUPYETCS nodamuH, TaypuH, CyOcTaHUus P, XOJCIMCTOKUHUH,
HOpaJpeHalluH, TIyTamar;

11 muu.: B [IHC mnogBnsioTcs OTIENbHBIE H30IWPOBAHHBIE 30HBI CEKPEIUH YIIOMSIHYTBIX
HEHpOMENATOPOB B JIOOHOM J0JIe, 3aTHUIOYHOM, 3arIa3HUYHON M B 30HE MO3KEUKa;

12 MuH.: IpoAOIIKAETCS YBETMUEHHE OT/IENbHBIX 30H CEKPEIUU HEHPOMEINaTOpPOB;
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13 MuH.: yBenuueHWEe KOHIICHTPAIIMH THCTAMUHA B TeJe MUSBKUA W TMOSBJICHUE TaypuHA B TEIE
MUSBKY;

15 mMuH.: pe3koe CHIDKEHHE KOHIIeHTpanuu 3HKedannnos/sHNedannoB B [THC, Tpanchopmanus
000C00JIEHHBIX 04aroB CEKpEeMh B THUCTAMHUHO-CEPOTOHUHOBBIE TIIOJS; 3aBEPIICHHE CeaHca
KPOBOCOCaHU;

Yepes 5 mun. nmociae yxona mnusBku: coxpadenue B IIHC oTnenbHBIX 04aroB CeKperuu
CEpOTOHMHA, TUCTaMUHa, To(aMruHa, HOpaIpEeHAIMHA;

Yepes 15 mMuH mnocjie yxoga MNHUSBKH: CYIICCTBEHHOE CHIDKEHHE IUIOMANCH CEKpEIUH
HEHpPOMEINaToOPOB, CEKPELs CEpOTOHMHA, THCTaMUHa, Jo(haMuHa.

ITonydyeHHble HaMM BIIEPBBIE PE3YJIbTATHl TOBOPSIT O CTUMYJSIIUA HEHPOIHIOKPUHHOU
aktuBHOocTH [[HC yxe Ha mepBBIX MUHYTaX B OTBET HA BO3JCHCTBHE MEIUIIMHCKOW MUSBKU B MPOIIECCE
KPOBOCOCAHMUSI.

BuiBoabl: THpyIOTEpanus MHUIMHPYET 3alyCcK KacKala OMOXUMHUYECKHX M OMO(U3NYECKHX
peakmuii B HHC. DT peakuuu cBA3aHHBI ¢ CEKpelMel MIMPOKOro CIieKTpa HeHpOMeanaTopoB, KOTOpHIE
PEeryiupyIOT TOHYC BEreTaTUBHONW HEPBHOM CHCTEMBI (CHUMITATHYECKOH M mapacummnaTtudeckoit). VI onm
OCYIIECTBJISIIOT MPOIECC CAMOPETYJIALNU BCEX HEHPOIHAOKPUHHBIX U UMMYHHBIX IPOIECCOB.

H3MeHeHre aKTHBHOCTH METabOIMYECKUX Peakiuii B MPOLIECCe CeaHca TUPYAOTEpaIiiy U Mocie
€ro 3aBEpILCHUs SBIAIOTCA YK€ (PMHAIBHOW CTaqueld «MrpbD» BEreTaTUBHOW HEPBHOW cucTeMbl. U mx
CyMMapHbIH 3¢ dekT (Meraboiamueckux peaknuil) 0e3ycloBHO OyaeT oTpakaTbcs Ha Xxapaktepe ['PB
M300pakeHUH, a TaK)Ke TECTHPOBATHCS IPYTMMHU aJeKBaTHBIMHU JTUATHOCTUYCCKMMH CHCTEMAaMU.
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H3YYEHHE BAUSTHHA KOCMHYECKHX ®AKTOPOB HA
OHEPTETHYECKOE COCTOAHHE YEAOBEKA

Kpyraxosa JI. C.

kaz.kos@rambler.ru

Kaxnaprit 1eHh MBI SBISIEMCSI CBUACTEISIMHA KOCMHUYECKIUX MUCTEPHIA, BOCXOJIa U 3aX0Jla COJIHIIA U
JIYHBI, TPOXO’K/ICHU TIJIAHET M0 3HaKaM 30JjMaka v T.J1. VI BHE 3aBUCUMOCTH OT TOI'O 3HAEM MBI UJIM HET O
JBUKCHUU HEOECHBIX CBETHJI *KH3Hb Ha 3eMJIC IIPOXOIMT IO HEOECHBIM 3akoHaM. Bcsi Benukas Mys3bIka
BCEJICHHOM 3BYYHUT B HAcC, 3BYK, LIBET, OCsA3aHKE, OOOHSIHHUE, BOJIHOBBIC BUOPAIIMU — 3TO TO HEMHOTO€, YeM
Mbl MO)KEM OOBSICHUTH CBOC BHJCHHE MHPA, HO MO3HATH JBIXaHHE BCEICHHOW OBbLIO BCETa BBICIICH
LIETIBIO YenoBeuecTBa. M kak pe3yibTaT 3TUX MOMCKOB B HAIlIEM LIEHTPE Mbl PEIINJIM COBMECTUTD IPEBHUE
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3HAHUS aCTPOJIOTMHM C HOBEHIIMMH TEXHOJIOTMSIMH COBpeMeHHoW ¢usuku (Meron I'PB mpodeccopa
Koporkora K.I'.). Ha nporsokenuu Tpex yer (2004-2006rr) mns mpoBeAcHUs 0OOCIEAOBaHUS ObUIN
MPUTJIAIICHB! JTOOPOBONBIBI PAa3HOTO BO3PACTa, COCTOSIHHS 3]0POBBS, O0pa3OBaHUS W CEMEHHOTO
MOJIOKEHUS C IENbI0 YCTAaHOBHUTH BiMsiHUE 3aTMeHUH ConHna u JIyHBI Ha SHEpreTHKY YeloBeKa.

C TOuKH 3peHus acTponoruu, Morosckux u Byaauiickux IpaKTHK H3BECTHO, UTO 3aTMeHHs JIyHbI
n ConHma BIMSIOT Ha OOIIYI0 DHEPreTUKY 4YeloBeKa, IICHXOCOMAaTHYEeCKOe COCTOSHUE JIHOjICH,
YBEJIMUCHHUE OBNUIAEMHUMN, TMOXKApOB, HABOJAHEHUW, 3emiisiTpuceHui. Ilpu aHanu3e nTPOBEAECHHBIX
WCCIICIOBAHUH YCTaHOBHMJIM: y BceX OOCIEAyeMbIX IUIONIAJlb 3aCBETKH aypbl pe3KO Majaia Mepe
3aTMeHueM (puc.1l), a uepe3 CyTKH Mociie MPOXOXKACHUS 3aTMEHHUSI BOCCTaHABIMBAJIACh (PHC.2).

A Tak e HaOJII01aJI0Ch PE3KOE U3MEHEHNE Ha YakpaX. B Xoze paboThl HaMu ObLIO YCTaHOBJICHO,
YTO Tepel COMHEYHBIM 3aTMeHHeM y 35% oOcnemyeMbIX aypa BBITIsENa (CTIIaKEHHOW) CO Ca0ObiM
CBEUCHHEM.

Ilepen nyHHbIM 3aTMeHue y 65% aypa BbIrIsaena (poraToil) ¢ OJHHM WM HECKOIbKUMH
HEPOBHBIMH BHIOpOCAMH HAJ TOJOBOH (pHc.3), MpUYeM IOcIe 3aTMEHHS BBIOPOCH MOJSPHO MEHSUIHCH C
JICBOW CTOPOHBI HA MIPaBYIO WJIK HA000pOT (puc.4).

A Tax e Habmonanochk peskoe uamMenenue ['PB rpamMm Ha 1 1 4-0M masbliax, 4To COOTBETCTBYET
M3MEHEHHIO SHepruii Ha 2,3 u 5-oi yakpax (puc.5,6)

puc.5
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puc.6

B pe3ynbraTe NpoBeACHHOr0 3 —Oro MCCIEAOBaHUs MOKHO CIEIaTh BBIBOA O TOM, YTO HauboJee
CHJIbHOMY BJIMSAHHIO COJIHECYHO- JIYHHBIX 3aTMEHUN MOABCPTrar0oTCA SMOIUMOHAIBHOC, SHEPICTUUCCKOC U
TOPMOHAJIBPHOE COCTOSTHHE YETIOBEKA.

B.W. Bepuanckuii nmucan: «Kpyrom Hac, B HaC camux, BCIOIY W Be3fe, 0€3 mepephiBa, BEYHO
CMCHAACH, COBIIaJiasd M CTAJIKUBAACHL HUAYT HU3ITYUYCHUA pa3n1/1qH0171 JUIMHBI BOJIHBI — OT BOJIH, AJIMHA
KOTOPBIX HMCYUCIIACTCA JACCATUMUIUIMOHHBIMHU AOJISIM MWJUIMMETPA, MO0 JIMHHBIX, HWU3MEPACMBIX
KHJIOMeTpaMH. Bce mpocTpaHCTBO MMH 3amoiHeHo. Ham TpymHO, MOKET OBITh, U HEBO3MOXKHO, 00pa3HO
MIPENCTAaBUTh 3Ty CPENY, KOCMHUECKYIO CPENy MHUPA, B KOTOPOW MBI )KUBEM U B KOTOPOH B OJHOM U TOM
K€ MECTC U B OJJTHO U TOXEC BpEMA MbI pa3jivdacéM U U3MEPACM IO MCPE YIYUHICHH HallUX ITPUEMOB
HCCIICIOBAHIS BCE HOBBIC M HOBBIC H3TyUCHUSD).

U opaum u3 Takux uccienosanuit seusercst meron I'PB mpodeccopa K.I'. Koporkosa.

HEAWHEWHBIN AHAAN3 TUHAMHYECKHX I'PB 'PAMM

KpsuioB B.A., Kucenes B.B., beiio6aoca O.11.

CII6 rocynapcTBeHHbIH YHUBEpCUTET UH(OPMAIIMOHHBIX TEXHOJOTUI, MEXaHUKU M ONTUKU  krylov@mail.ifmo.ru

Buneo n3zobpaxceHrne cCBEUEHHs Ta30BOI'0 paspsijia MPEACTaBiIsSeT coOOH CIOKHYIO JBYMEPHYIO,
(dpakTaibHyl0 (UTYpy, U3MEHCHHE BO BPEMEHH IPOCTPAHCTBEHHBIX M CICKTPAIbHBIX XapaKTePHCTHK
KOTOpOH HecyT HHPOPMAIIHIO O CTPYKTYpPE H CBOMCTBaX 00BEKTa HHYIIMPOBABIIIETO pa3psil.

Jnst wccneoBaHUS JIAHHOTO Kiacca HM300paskeHHH OBUI UCIONB30BaH METOJ HEITHMHEHHOro
aHaliN3a, OCHOBAHHBIA Ha (YHJaMEHTAIBHOM CBOWCTBE JIMHAMHYECKUX CHUCTEM — PEKYPPEHTHOCTH
(moBTOpsieMocTH) cocTosiHUE. Takoe peKyppeHTHOE TIOBEEHHE OTOOpaXKaeTcsi PEeKyppEeHTHBIMH
muarpammamu  (recurrence  plots, RP), mnpemnoxkennsiMu OxkmanoM u  gp. [Eckmann J.-P.,
Kamphorst S. O., Ruelle D, 1987]. B 1992 roay 36uiyr (Zbilut) u Be66ep (Webber) onyOnukoBamu
pa6oty [Zbilut J. P., Webber Jr. C. L, 1992], B koTopoli onucaiu 3JeMEHThI KOJIMYSCTBEHHOTO aHaIN3a,
OCHOBaHHOT'O Ha PEKYpPEHTHBIX Auarpammax (recurrence quantification analysis, RQA).

B 1998 u 1999 rr. HezaBucumo [Zbilut J. P., Giuliani A., Webber Jr. C. L., 1998] [Marwan N.,
2003] ObUIM TPEIJIOKEHBI KPOCC-PEKYppEHTHBbIC auarpaMmbl (cross recurrence plots, CRP),
TMMO3BOJIAIOIUE CPaBHHUBATH ABC paCCMAaTPUBACMBIC CUCTEMBI, BBIABIIAA COCTOAHUA HO}IOGI/I}I.

TpaexkTopun B (pa30BOM NPOCTPAHCTBE
Cocrosuune Z[HHaMH‘IeCKOﬁ CHUCTEMbI MOXET GBITB OIMUCAaHO €€ NCPEMEHHBIMU COCTOAHUA:

x' (t), x? (t),K ,x? (t), €))

rlic BEpXHHI HHICKC — HOMep nepeMeHHor. Habop u3 d mepeMeHHBIX COCTOSIHUS BO Bpems ¢
COCTaBJISIET BEKTOpP COCTOSHMS Jc)(t) B d-mepHoM (a3oBoM mpocTpaHCcTBe. JlaHHBIH BEKTOp
HepeMeEIaeTcst BO BpEMEHH B HANPaBJIEHHUH, ONPENEIIEMOM €ro BEKTOPOM CKOPOCTH:

&)=080)=F(x). @)
IlocnenoBaTeNbHOCTh BEKTOPOB Jc)(t) obpaszyer TpaekTopuio B (a30BOM MPOCTPAHCTBE, MPUUEM

[0JI€ CKOPOCTH lg (x) KacaTellbHO 3TOM TpPaeKTOPWUHU. OBOMIONMS JaHHOM TPAaeKTOPHH OIMCHIBAET
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JUHAMHKY CUCTEMBI U €€ aTTpakTop. 3Had ﬁ (x), MOYXHO TIOJYYUTh UHPOPMAIHIO O COCTOSIHUN CHCTEMBI

B MOMEHT [ TyTeM HHTErpupoBaHus BbIpaxkeHUs (2). Tak kak (opma TPaeKTOPUHU TO3BOJSET CYIHUThH O
XapakTepe IMporecca — MEepHOJNYecKue MM XaOTHYEeCKHE MPOLECChl MMEIOT XapakTepHble (a3oBbie
MOPTPETHl — TO JUISL ONPEACIICHHUs COCTOSHHUSI CUCTEMBI HE 00s3aTENbHO MPOBOANTH MHTETPUPOBAHHE,
J0CTaTOYHO NOCTPOUTH Ipaduueckoe H300pakeHne TPAeKTOPUH.

PexyppeHTHBIE TMarpaMMbl

Hunamuueckue ['PB rpammel o0iagaer sipko BRIpaXKEHHBIM PEKYPPEHTHBIM TTOBEICHHEM, TAKUM,
KaK TepHOANYHOCTD I UPPEryaspHas HUKINIHOCTb.

Pa3zmepHocTh (ha3oBOro mpocTpaHcTBa B HamieM ciaydae Oomee 10, 4TO nenmaer MpaKTUYECKH
HEBO3MOXHBIM €r0 pPacCMOTpPEHHE HampAMyio (TpM TOMOIIM TPOEKIUH B 2- WIM 3-MepHbIe
MIPOCTPAHCTBA).

B 1987 rony DxmaH U Ap. IPEATIOKHUIN CIIOCO0 OTOOpaXKeHUsl 771 -MEPHOU (a30BOM TPaeKTOPUH

COCTOSTHHH Jc)(t) Ha JBYMEPHYIO KBaJpaTHYIO ABOMYHYIO MaTpuily pazmepoM N x N , B kotopoil 1
(uepHast TOUKa) COOTBETCTBYET MOBTOPEHHIO COCTOSIHUS TIPYU HEKOTOPOM BPEMEHH [ B HEKOTOPOE JPYyroe
BpeMsi j, a 00e KOOpJWHATHBIE OCH SIBIISIOTCS OCSIMH BpeMEHH. Takoe MpejcTaBlieHHe OBLIO Ha3BaHO
pexyppernmuou ouazpammoti (recurrence plot, RP). MaTemMaTH4ecky BBIIIECKa3aHHOE OMMMCHIBACTCS KaK

Ry =0le, [ -L[) Perm. =k w. @
rie N — KOIMYEeCTBO PACCMATPUBACMBIX COCTOSHHN X,, £, — Pa3Mep OKPECTHOCTH TOYKH ¥

B MOMEHT 1 ,

. || — paccTosiHue U @( . ) — ¢ynkuus XaBucaiina.

Kak mpaBuio, HEBO3MOXHO OOHAPYXHTh IOJHYIO PEKYPPEHTHOCTh B CMBICIE k)l Ek)j

(COCTOS[HI/IC Xa0THYECKOM CHCTEMEI HE TMOBTOPACTCA IMOJTHOCTBIO SKBHBAJICHTHO HAa4YaJIbHOMY COCTOSAHUIO,
a MOAXOMUT K HEMY CKOJIb YroaHo Onm3ko). TakuMm o00pa3oM, peKyppeHTHOCTb OINpPENENsieTcs Kak

JocTaToyHast ONM30CTh COCTOSHHS k)j COCTOSIHUIO fl WNupiMu crioBaMH, peKyppEeHTHBIMHU SIBIISIOTCS

cocrosiHus ¥ ;> HOMAJIAIOIIHNE B /711 -MEPHYIO OKPECTHOCTB C PafyCcOM &; M LICHTPOM B fl Ot ToukH ¥ ;

Ha3BIBAIOTCS peKyppeHmubimu mouxkamu (recurrence points). B BeipaxkeHnn (4) ckazaHHOE OMUCBHIBACTCS
(Gynkuueit Xapucaiina @ u ee napamMeTpom &, .

[Ipou3BONBHO B3sITas PEKyPpPEHTHAs TOYKA (i, ]) HE HeCceT Kakoh-mubo uHpopMaIUK
O COCTOSIHHMSIX BO BpemeHa [ W j. ToONbKO BCS COBOKYMHOCTh PEKYPPEHTHBIX TOYEK IO3BOJISIET

BOCCTaHOBUTH CBOMCTBA CUCTEMBI.

CymiecTByeT HeECKOIbKO anroputMoB (opmuposannss RP. Cromcok Hambonee WHTEpECHBIX
pasHoBuaHocteil RP npuBenen B padote [Marwan N., 2003].

WznavanpHoe mnpenHasHadenue RP — 3purenbHbli  aHanu3 TpaekTopuid B (a3oBBIX
MPOCTPAHCTBAX BBICOKMX Pa3MEPHOCTEN; BHEIIHMNA BUJ TUArpaMMbl MOXET JaTh MpeACTaBIeHUE 00
SBOJIIOLMHU ATUX TPACKTOPHM BO BPEMEHH. MOXHO BBIIEIHUTH JIBa OCHOBHBIX Kiacca CTpykTyp RP:
monoaoeusi (typology), COOTBETCTBYIOIIAs KPYIMHOMACIITAOHBIM CTPYKTypam, W mexkcmypa (texture),
COOTBETCTBYIOIASI METKOMACIITAOHBIM CTPYKTYpPaM.

Tomonorus paer obiee MpeacTaBiIeHHEe O XapakTepe mpolecca. BIACISIOT YeThIpe pa3InyHbIX
KJracca:

° OonopooHble RP THIIMYHBI U1 CTAIIIOHAPHBIX U aBTOHOMHBIX CUCTEM, B KOTOPBIX BpeMs
penakcanuy Majo 10 CPaBHEHHUIO C JIMHOM psijia;

° Ilepuoouueckue  TOBTOPSIOMIMECS  CTPYKTYPBl  (IMAaroHaJbHBIE JIMHUH,  Y30DBI
B [IIaXMaTHOM IOPSI/IKE) COOTBETCTBYIOT Pa3IMYHBIM OCIHIUTMPYIOIIUM CHCTEMAM;

° /petig) cOOTBETCTBYET CHCTEMaM C MEJICHHO H3MEHSIOUIMMUCS IapaMeTpaMH, 4YTo
nenaet OebIMU JIEBIA BEpXHHUU U MTPaBbIid HIKHUHA yriiel RP;

° Peskne u3MeHeHHS B JWHAMHKE CHUCTEMBI, PaBHO KaK M DKCTPEMAJbHBIC CHUTYaI[H

00yCIaBIMBAIOT HOSIBICHUE Oenvix obaacmetl uau noaoc. RP ympolnaer BBIBICHHE SKCTPEMAIBbHBIX H
PEAKHUX COOBITUH.

Uzyuenne RP mo3BoisieT BBIIBUTH MEIKOMACIITaOHBIE CTPYKTYphl — TEKCTYpYy, KOTopas
COCTaBJISIETCS. M3 IMPOCTBIX TOYEK, JWArOHAJIBHBIX, TOPU30HTAJIBHBIX W BEPTUKAIBHBIX JIMHUM.
KomOuHanmm BepTUKANBHBIX W TOPHU30HTAJbHBIX JHHUH (OPMHPYIOT MPSIMOYTOJIBHBIC KIIACTEpPHI
PEKYPPEHTHBIX TOYEK.
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° Oodunokue, omoenbHo cmoswue peKyppeHmHuvle moyKy MOSBIIIOTCA B TOM Cllydae, Korjaa
COOTBETCTBYIOIIME COCTOSIHUSI PEIKH, JHOO HE YCTOWYHMBBI BO BPEMEHH, JIMOO BBI3BAaHBI CHIBHOM
¢dykryarueit. [Ipu 5TOM OHH He SIBISIIOTCS TIPU3HAKAMY CITyYaiHOCTH MITH LTyMa;

° Juazonanvuvie aunuu R =1 (mpu k=1K /[, rme | — pnawHa aUaroHaIBHON

i+k,j+k
JII/IHI/II/I) MOABJIAIOTCA B ClIy4ac, KOraa CErMEHT TPACKTOPUHU MPOJICTACT MMapalyICJIbHO APYyroMy CErMEHTY,
T.C. TPAaCKTOPUsA IMMOBTOPACT CaMy 0665[, BO3BpaliasacCh B OJHY U Ty XK€ obmacTn (ba30130r0 IIpOCTpaHCTBa B
pa3sHoe€ BpEMs. JIJII/IHa TaKUX JIHHUHA OIpeAcCiIACTCAd BPEMCHEM, B TCUCHHUC KOTOPOro CCIrMCHTEHI
TPACKTOPHUU OCTAIOTCA MapalJICIIbHBIMU,; HAIIPABJICHUE (yFOH HaKHOHa) JIMHUHN XapaKTECPU3yeT BHYTPCHHE
BpEMs TMOAIIPOHECCOB, COOTBCTCTBYIOINMX JaHHBIM CErMEHTaM TPaCcKTOPHUHU. HpOXO)K)j[eHI/Ie JIMHUN

napatensHo LOI (mmox yriom 71'/ 4 K OCSIM KOODJMHAT) CBHJICTEILCTBYET 00 OJMHAKOBOM HAIIPABJICHUN

CEerMEHTOB TPAeKTOpPUH, MNepneHAuKyasipHocTb K LOI — o mnpoTHBOMONIOXKHOM («OTpa’KEHHBIE)
CEerMEHTHI), YTO MOXET TaKKe SABISATHCS MPU3HAKOM HECOOTBETCTBYIOUIETO BIIOKeHUsA. HeperymsapHoe
TOSIBJIEHUE TNATOHATBHBIX JIMHUH SBISIETCS PU3HAKOM Xa0THUYECKOT0 MPOIeCcca;

° Bepmuxanvuvie (copuzonmanvivie) aunuu R =1 (mpu k=1K v, rme v — minnHa

i,j+k
BEPTUKAIBLHON JTMHUHM) BBIACTSIOT MPOMEXKYTKH BPEMEHH, B KOTOPBIC COCTOSHUE HE M3MEHSCTCS WIIH
HU3MEHAETCS] HE3HAYUTENBHO, UTO SIBJISIETCS TUIIUYHBIM MTOBEJEHUEM TPU JIAMUHAPHBIX COCTOSIHUSX.

Ilepeuncnennble CTPYKTYphl JIEKAT B OCHOBE KOJMYECTBEHHOI'O aHalM3a PEKYPPEHTHBIX
JquarpaMm nuHamudeckux ['PB rpamm.

[IpenMmyinecTra, IpeAOCTaBIIEMbIC JaHHBIM METOJOM — OJMHAKOBas padoTa ¢ JaHHBIMH JIFO00MH
pa3MepHOCTH, HE KPUTHIHOCTh K MCTOYHUKY W KAYECTBY JAHHBIX, MAPTHHAIBLHOCTH (METOJ HE BHOCHUT
JIOTIOJIHUTENIbHYI0O HMH(OPMAIINI0 «OT ce0s»), HAINIAIHOCTh PEe3yJbTaTOB IIO3BOJSET MPUMEHSATH €ro
JIOCTATOYHO IIMPOKO MIPU aHATIM3€E U U3YYEHUH CIIOKHBIX TUHAMUYECKHUX CUCTEM COBEPILIEHHO Pa3IMYHON
MPUPOJIBI.

TFEHOEPHBIE OCOBEHHOCTH BHOIIOASI YEAOBEKA IIPH
BHOSAEKTPOTPAPHYECKOM HCCAEOJOBAHHH

Kpsica B.M., Ocra¢puitayk B.K., Boituyk T.B., Kpsica B.B.
[pukapnarckuii HanMOHATBHBIH yHUBEpcuTeT UM. B.Credanuka; MiBaHo-PpaHKOBCKHI roCy1apCTBEHHBIN
MEIUIMHCKUN YHUBEPCUTET KWM5@ukr.net

B Hay4YHO-TIpakTHUYECKOW MEIUIIMHE ITUPOKO MUCIONB3YIOTCS OMO3JIEKTporpaguueckue MEeTO/bI,
MO3BOJISIONIHE TPOBOUTH TUATHOCTHKY, TPOTHO3UPOBAHUE H KOPPEKIHIO (PYHKIIMOHAILHOTO COCTOSTHUS
OpraHu3Ma 4enoBeKa, MPH KOTOPBIX YCTAaHABIMBAETCS CBSA3b MEXKAY SIEKTPOPUIUOIOTHIECKUMH U
KJIINHUKO-aHATOMUYECKMMH XApAaKTEPUCTUKAMM YEIOBEKA, H3Y4aeTCs 3JIEKTpUYecKas aKTHUBHOCTb €€
opraHoB W TkaHed. OJHUM M3 HOBBIX M IEPCIEKTUBHBIX 3JIEKTPOrpauueckux METOMIOB HCCIICIOBAHUS
OMOdHEPTeTHKN YeNOBeKa SBIsETCs TrasopaspsaHas Busyanuzanms (I'PB), koropas 3akmiouaercs B
KOMITBIOTEPHOW PETHCTPAllii M aHallu3€ CBEUCHUS, MHIYIIMPYEMOTro OObEKTaMH IMPH CTUMYIISIUN HX
AJIEKTPOMArHUTHBIM TIOJIEM BBICOKOW YacTOTHI. [lapaMerpsl Ta3opaspsmIHOro HM300pakKeHHUs 3aBHCAT OT
CBOMCTB HCCIIEIyeMOT0 00BEKTa, YTO TO3BOJISIET MPOBOJUTH aHATIM3 €r0 COCTOSHUSI.

Heanb uccnenoBanus. V3yunTh Hamu4Me W XapakTep TEHIEPHBIX OCOOCHHOCTEH OWOMOIs Y
(U3NYECKH M TICHXHYECKH 3JI0POBBIX MOJIOJIBIX JTFOJICH.

3ananue wuccaenoBaHusi. [IpoBecTH CpaBHHUTENBHBIA aHAWM3 Xapakrepa OHoOnons B
00cIeyeMbIX MOJIOJIBIX JTFO/ICH JKEHCKOTO U MYKCKOT'O TTOJISI.

O0bexT uccaenoBanus. 39 npencTaBUTENBHUI] )KEHCKOTo 1ona u 41 mpencraBuTelb My»KCKOTO
noma y Bospacte 18-20 mer. Bce wmccmenyemple — CTyISHTBHI-IOOPOBONBIBI MIIAAIIAX KYPCOB
YHUBEPCUTETA.

MeTtoabl uccienoBanus. B pabore ucnons3oBaH METOI ra30pa3psAHON BU3yalH3auyd OUOIIONS,
paspaborannsiii B Texamueckom YHuepcutere Cankr-IlerepOyprckoro rocynaperBennoro Muacturyra
Tounoit Mexanukn u OnTuKM — TporpaMMHo-anmapatHoMm Kommiekce «I'PB  Kamepa» wu
CHELMAIN3UPOBAHHBIX KOMIIBIOTEpHBIX Iporpamm «I'PB-aHeprerndeckoe none» u «I'PB-Hayunas
naboparopusi». KoMruieke mpomes KIMHHYECKAE HCHBITAHUS W CEepTUPHUIMPOBAH MUHHCTEPCTBOM
OXpaHbI 3710poBbs Poccuiickoit Menepanyu kak mpuOOp MEAUIIMHCKON TEXHUKH.
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Meron I'PB, ocBeras 0COOCHHOCTH 3HEPronH(OPMAIHOHHOTO obecrieueHus
KHU3HEJEATEILHOCTH OpTaHW3Ma YellOBEKa, JIaeT BO3MOXHOCTh OIEHHTh CTPYKTYPHO-(pYHKIIMOHAIEHOE
COCTOSTHHE OpraHu3Ma C MOJy4eHHEeM CTaOMIIbHBIX W BOCIHPOHM3BOAMMBIX pe3yibraToB. OOciemoBaHue
MPOBOIMJIM TI0CJIC BTOPOM Maphl 3aHATHH 10 oOena B Auarna3oHe ¢ 12 mo 14 gacos. Bece I'PB-rpammbl
PETUCTPUPOBAIN B JBYX POKHMax CTaTHYECKOW CheMKH: (YHKIMOHAJIbHOM — 0Oe3 ¢uibTpa Hu
CTPYKTYpHOM — ¢ ¢unbTpoM. [lomydeHHbIe TaHHBIE 00padaThIBalk C OJHUMH MapaMeTpaMu MPOTrPaMMEI
«['PB-3Heprerrueckoe momney: abCOMIOTHBIA ypoBeHb miyma — 40, 6a3oBas MHTEHCUBHOCTH - CPEIHSIS,
MHUHUMaJbHas wiomaab Gparmentos — 30, padbounii paguyc - 0.

Ha stom »Tame Hambonee MHPOPMATHBHBIMEA OBUIM MpPU3HAHBI clienyronie mnokasarenu [ PB-
rpaMM: MapaMeTpbl «miomanu» (oOmas u, B OOJNbIIEH CTEneHH, HOpPMalM30BaHHAs IUIOMIAJAL) |
«CpenHel SpKOCTH» CBEYEHMS, a TAKXKE HEPAaBHOMEPHOCTH «BHEIIHETO KOHTypa» I'PB-rpammsl
(ppakranbHOCTD M KO3hGUIHEHT QOpMBI).

IIpn wucnonb3oBaHWM aBTOMATH3UPOBAHHOTO KOMIIbIOTEpHOro ananmuza [PB-rpamm «I'PB-
Hay4yHas J1abopaTtopus» 00pabaThIBajIM MOJYyYCHHBIC JaHHBIC, B YaCTHOCTH, U3y4yald OOIIMI YPOBEHb W
Xapaktep OWOAJIEKTPUYECKOW AaKTUBHOCTH (0OINas TUIOmaJb KOPOHBI, CpPENHSS SPKOCTh KOPOHBI,
W3PE3aHHOCTh, TJIAJKOCTh KOPOHBI, HAJIMYHE M KOJIUYECTBO DHEPTETHUECKHX «OCTPOBOB» H «ITYCTOTY,
CUMMETPHUYHOCTH OUOTIONS).

PesyabTaTthl ucciaenoBanuii. OOcienoBaHue JEBYIIEK MMOKA3ano, YTO MO Py BU3YaIbHBIX
nokazareneil ux ['PB-rpammbl omimuatrorcss or ['PB-rpamMM pe0sit B XapaKTepU3YIOTCS JJOCTOBEPHO
OONBIIMMH WX 3HAYEHUSMH W OTIMYHMSIMH JIMIIb B PEKUME peructpanuu «oe3 ¢uiabTpay. B wacTHOCTH
oTMedaercsi 0osee BBICOKAsh MaKCUMallbHasi U CPEIHSS SPKOCTh KOPOHBI U MHTCHCHBHOCTH CBEUCHUS B
30HE IIMTOBUIHOW JKele3bl W 30HE OpraHoB Mmainoro Ttasza. [Ipu oOpaborke mx B mporpamme «IPB-
Hay4YHas JabopaTopwisi» BBISBICHO 3HAYMTEIHBHOE KOJNUYECTBO JOCTOBEPHBIX OTIMYUN Kak TpH
pETHCTpAllUK UX B PeXHUME «0e3 QUIbTpa», Tak u B pexuMe «c Guiabtpom». [Ipu 3TOM JOCTOBEpHBIX
OTJINYHIA OKa3anock Oonbiie npu perucrpanuu [ PB-rpamm 6e3 ¢punbTpanmu u300paskeHus.

Cpenuss oOmias Iiomiaab Ouorois B pexume «0e3 ¢uiabTpay» y AeByliek cocraBmia 12091
nukcene, y pedar — 10906 nukceneil. B naHHOM pesxnMe OTMeUYeHa BBIpa)KeHHasi aCHMMETPHUST OHOMOIIS
C TPEUMYIIECTBOM HWHTCHCHBHOCTH OHOIONS C JICBOM CTOPOHBI. ACHMMETpUs OHOIONS y pedsar
cocraBuia 58%, y neByriek — 65%.

B pexuMe «c QHIBTpOM» CpeaHss ILION[aab OMOIOoNS Oblla MOYTH B 2 pasa Ooiblle YeM B
peoxuMe «0e3 (QuiIbTpa» M cocTaBWia y JaeByiiek 26780 mukceneit, y pedsar — 25737 mnukcene.
HeoOxoauMo OTMETHTB, YTO Y 00EHMX TpYII HCCICAOBAHMA OTMEYeHa BBICOKAs CTENEHb CHUMMETpPHH,
KOTOpas cocTaBuia y aeymiek 92%, a y peosat — 90% ¢ npenMyIinecTBOM OHUOMOJIs y IEBYIIEK ClpaBa, a
y peosT - ciieBa.

Y pebsaT B pexuMe «C (UIBTPOM» BH3yaJbHBIM BHJ OWoOmons Oojiee paBHOMEPHbBIH, 03
3HAYUTENLHBIX BHIOPOCOB W BBINAJICHUN, MpeodsiafiaeT CpeqHH YPOBEHb WHTEHCHBHOCTH W SPKOCTH
KOPOHBI, MPAKTUYESCKU OTCYTCTBYIOT JHEPTETHUECKUE «OCTPOBKM» U «ITYCTOTHI». Y JIEBYIIEK OTMEYaeTCsI
Oonpiast GpakTambHOCTh OMOMOIS, 3HAYUTENbHBIE BEIOPOCH OMOMOIIST B 30HE MOSICHUYHO-KPECTIIOBOTO
OT/IETIOB TIO3BOHOYHHKA, & TaKKe B 30HE IMPOCKIUH BEHO3HOH W JHUMQPATHUECKOH CHUCTEM HWIKHHUX
KOHEYHOCTEH, KOTOPBIE COXPAHSIOTCS y IBYX PEKHMaX HCCIICIOBaHHM.

13381:111188

1. MaamBuayansHOCTh M TeHAEpHas BapuabenbHOCTh Nokasarteneil [ PB-rpamm, kxotopas, kpome
BCEr0 MPOYEro, AOMOIHUTENFHO 3aBUCUT OT MHOTUX BHEIIHUX M BHYTPEHHUX (aKTOPOB, Ha HAUI B3TJISLI,
TOBOPHT O HEOOXOJJMMOCTH PACCMATPHUBATh OTIIMYHS 3TUX MOKa3aTelled B PABHOIIEHHBIX IPYIINaX, TO €CTh
C YU4ETOM MHOYKECTBa BXOJIHBIX (PAKTOPOB, KAXK/IBIH M3 KOTOPBIX MOBBIIIACT CHIENU(DUIHOCTH METOIA.

2. Wsyuyenne ['PB-rpamm mroneil ¢ 1enbio BBIABIEHHS y HUX HOPMAaJbHOTO COCTOSHHS WITH
MATOJIOTUYECKUX U3MEHEHUH CO CTOPOHBI (PYHKIIMOHAIBHBIX CUCTEM 0e3 yueTa pa3HOoOOpa3HbIX BXOIHBIX
(akTOpOB, B YACTHOCTH M0, BPSJ] JIM MOYKHO CUMTATH ITPABHIILHBIM.

Jluteparypa
1. Kameii I'.b., lllesenes M.1., Ameynos A.1O., [lamkos A.H. [Iporpamma ananuza I'PB-rpamm B quarnoctuxe. Hayuno-
MpakTH4YecKast KOH(PEPEeHIMsI «CUCTEMHBIN TIOJXO0 K BOIPOCaM aHaIN3a M YIPaBJICHUs] OMOJIOrHUecCKUMHU oObekTamm». M. 19-
21.04.2000. C. 3-5.
2. Kopotko K.I'. OcroBbr 6noanexrporpagpun. CI16. U”TMO. 2001. 358 c.

3. Merox razopaspsiHoii Busyanusaiuu (I'PB) B npaktuke Bpada-uccnenoBarens // Meroqudeckoe nocodue aist Bpadei-
uccnepopareneit. CII. 2003. 40 c.
4. Ceprees C.C., IlucapeBa C.A. IlepBu4Hasi AMArHOCTHKA COCTOSHMSA 310poBbsi MeroznoM I PB-6Guosnexrporpadum. IX

MexnayHaponssiit Hayunslii Konrpece no I'PB 6uosnexrporpaduu «Hayka. MHpopmanus.Cosnanuer». CII. 2-4.07.2005. C.
128-129.
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HCIIOAB3OBAHHE METOAA I'PB BHOSAEKTPOI'PA®HH [AA OLIEHKH
BAHSAHHUSI OQHEPTOMH®OPMAIITHOHHOI'O BO3AEUCTBHSA HA KPEMA

*Mapxko ., *Bopcynos I'., *®puaman M., ***Kokasa A.
* Q-Wave Technologies Inc, , jana@ usmev.com. au; **Mathematical Sciences Department University of Alabama
in Huntsville204 MDH, 301 Sparkman Dr. NW  Huntsville, AL 35899 U.S.A., fridman@math.uah.edu; ***HITO
«AxBacrannapt», finer@peterlink.ru

B Xxome maHHOro SKCIEPUMEHTa METOAOM TIa30pa3psaHON BH3yalM3allMd ObUI TPOBEIEH
CPaBHUTENBHBIA aHAIH3 KPEMOB, C MPEABAPUTEIBHBIM YHEPTOMH(POPMAIITMOHHBIM BO3JICHCTBHEM Ha HHX,
W KpEMOB Ha KOTOpble HE OKa3bIBAJIOCh HHKAaKOTO BO3AeHCTBHA. Kpema, mpeicTaBiieHHbIE Ha
WCCIIeIOBaHNE, HACHIIAINCH SHEPTOMH()OPMAIIMOHHBIMI TOTOKAMH 10 TEXHOJIOTUU KoMmnaHuu «Q-Wave
Technologies Inc». B mpoiiecce HachllieHUsT KPEMOB HE HCIONB30BAMCh KaKHe MO0 HM3JIydeHUs,
co3JaBaeMble  TEXHHYECKUMH  ycTpoiictBaMu. Ha  kpema  OCYIIECTBISUIOCH — BO3JCHCTBHE
9HEepProvH(OPMAIMOHHBIMU TTOTOKAMH Pa3IMYHBIMH 110 CBOEMY COJIEP)KaHUIO, a B TPOLIECCE HACHIIICHMSI
WCTIOJIb30BAIIUCH Pa3iIMYHble KOMOMHAIMN ITUX MOTOKOB. Cama TEeXHOJOTHUsl SHEProMH()OPMAIIHOHHOTO
HACBHIICHHUS KPEMOB SIBIISICTCS] KOMMepueckoi nHpopmanuei kommnanun «Q-Wave Technologies Incy.

Meroauka uccjIe0BAHUA

J171s1 OLIEHKH BJIMSTHUS SHEPTOMH(POPMAIIMIOHHOTO BO3/ICHCTBUS Ha KpeMa HaMHU OBbLIT UCIIOB30BaH
METOJ/I Ta30pa3psaHON BU3yalM3allMH, MO3BOJSIONIMA pPErHCTPUPOBAaTh U 00pabaThIBATh CBEYCHUS,
BO3HHKAIOIIUE MPH TOMEIEHHN 00BEKTOB Pa3IMYHON PUPOIBI B UMITYJIBCHOE DIIEKTPOMArHUTHOE TIOJIE
BBICOKOH HampspkeHHOcTH[2]. dns  uckmrouenus 1uiane6o d¢dexra HacTosiee HcciIeoBaHUue
MPOBOAMIIOCH CIIEMBIM MeToZioM. Ha TecTipoBanue ObLI0 TipeicTaBieHo 17 mpoHyMepOBaHHBIX 00pa3IioB
KpEMOB, OJMHAKOBOTO IIBETa, IUIOTHOCTH W KOHCHUCTeHIIMH. Ha 14 w3 HHUX TpenBapHTENbHO
OCYIIECTBISIIOCH 3HEPTrOMH(POPMAIIMOHHOE BO3JEUCTBUE MO METOAMKAM, Pa3pabOTaHHBIM B KOMITAHUH
«Q-Wave Technologies Inc». Kakue HMeEHHO Kpema MOJBEPraluch SHEPronHPOPMALUOHHOMY
BO3JICHCTBHIO OCTaBallOCh HEM3BECTHHIM s cnenuaiucta no ['PB Ouosnexkrporpaduu. Kpome Toro,
OBLI MpOBE/IEH CPaBHUTEIbHBIN aHaM3 TECTHPYEMBIX 00pa3lloB ¢ KpeMaMH, KYIUICHHBIMHA B MarasuHe
(KOHTpOJIbHAS TPYIINA), HA KOTOPbIE HE OKAa3bIBAJIOCh HUKAKOIO BO3ACHCTBHS. DTO KpeMa KOMITaHWUH
«Mary Kay», « Nivea» n «Lancomy.

Meronom ['PB Guosnektporpadun mpoBoANUIOCE TECTUPOBAHUE BCEX KPEMOB B CTATUYECKOM U
JMHAMHYECKOM pekKuMe cbeMkd. CraTHyeckasi ChbeMKa OCYIIECTBISIACH C YPOBHEM HAIPSDKEHHS 2 U
skcmozunmer 1 cexyHma. BemonHeno 2 cepun cheMOK 1Mo 60 CHHUMKOB B Kaxkhou. [[uHamuueckas
ChEMKa OCYIIECTBIISIACH C YPOBHEM HAIPSDKEHHS 2 M JUIMTEIBHOCTHIO BUJICOCHEMKH S5 CEKYHJ, CHSTO
mo 30 BumeopmibMoB. OOpaboTKa TMONYYEHHBIX PE3yJIbTaTOB OCYIIECTBISUIACH C HCIOIb30BaHUEM
crenuanusupoBaHHor  mporpammbel  «GDV  Scientific  Laboratory», npeaHasHaueHHOW IS
MHOTOIapaMeTpuiIeckoil 00paboTku craTHueckux U AuHamuueckux [ PB-rpamm. B mporecce 06padoTku
I'PB-rpamm Obutn  paccuuTanbl — cieayiome ['PB-mapamerpbl: miiom@anb CBEUYCHHS, CPEIHSSL
WHTCHCUBHOCTb, SHTPOIHUS 10 U30IHHUH, (hpakTanbHOCTh 1o n3onuann, CKO ¢paxrambHOCTH.

Pe3yabTaThl HCcae10BaHUsA

B xoze paboTbl Hamu OBIT YCTAHOBIICH Pa3HBIA XapakTep CBEUCHHS KPEMOB MPEICTABICHHBIX HA
uccnenopanue. Bee kpeMa OTIUYAIMCh 3HAYUTEIBHO OOJBIIEH TUIOMAABI0 U MHTEHCUBHOCTh CBEUCHUS,
(paKTanbHOCTBIO, U B OOJIBIIIOM YHCIIE CITydaeB Oosiee BHICOKOH YHTPONHUEH 10 CPaBHEHUIO C KpeMaMH
KOHTPOJIBHOM TPYyNIbl. OTH OTIMYHMS HOCHIM JIOCTOBEpHBIM xapaktep (puc.l,2). Kpome Ttoro, B
pe3ysbTaTe CTaTUCTHYECKOTO aHaJIM3a OBbLJIO YCTAHOBJICHO, YTO TECTUPYEMbIE KpemMa ObUTH OTIHYHBI, HE
TOJIBKO OT KOHTPOJBHOW TPYIIBI, HO U OTIMYAIMCH JAPYT OT JAPyra 1o BCeM aHAIM3UPYeMbIM HaMHU
napamerpam. OHH OTIMYAITUCH IO TUIOMAJAN U MHTEHCUBHOCTH CBEUEHUS, PPAKTaTBHOCTH H ITOKA3aTEeNI0
sHTponuH. [laHHBIE OTIMYMs B OOJBIIOM YHCIE CIIy4aeB HOCHIIM JOCTOBEpHBIN Xapaktep. OmHAKO
oOparmmano Ha ceOs BHUMaHHWE, YTO HEKOTOPhIE KpeMa He MMENU JIOCTOBEPHBIX OTIUYHUN MEXKIy cO00i B
aHANM3MPYEMBIX MOKa3aTesiXx. B cBs3M ¢ TeM, 4TO KpeMa HAaCHIIIAJIHCh Pa3HBIMH 110 CBOEMY Ka4eCTBY
9HEProvH(OPMAIMOHHBIMU TOTOKAMH, TO B XOJE€ HCCICAOBAHHUS WX METOJOM Ta3opa3psaHoii
BH3YyaJlU3allid Mbl BBISIBUIIM PA3HBIA XapaKTep CBEUCHHS ITUX KPEMOB, a TPU CTATHCTHYECKOM aHaJIM3e
YCTaHABJIMBAIM JIOCTOBEPHOE OTIMYUE B aHAIMZUPYEMBIX MoKazarensiX. OTCYTCTBHE JOCTOBEPHBIX
OTJINYMHA MEXIy HEKOTOPBIMH KpeMaMH BO3MOXKHO CBSI3aHO C TeM, YTO KpeMa, KOTOpble HE UMEIH B
WCCIIEyeMBIX ~ TMOKAa3aTelsiX JIOCTOBEPHBIX  OTIIMYMMA, HACHIIAINCH OMHUMH W TEMH  JKe
9HeprovH(OPMAIMOHHBIMU TIOTOKamMu. Ha puc.3 moka3aHo, Kak W3MEHsIeTCsl IJIOMAJb CBEYCHHUS B
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3aBHCHMOCTH OT HCCIIeAyeMoro oObekTa. MakcumalnbHas IUIONMIAAb CBEUEHHS HaOoanack y oOpasia
Ne6, a HauMeHbIIME TOKA3aTeNH TUIOMAAN CBEUYEHHs ObUIM y KpeMoB KommaHuii Nivea u Mary Kay
(xouTponbHble Kpema). [lokasaTenu IUIOmAAM W WMHTEHCHUBHOCTH CBEUEHHS O3THUX KpPEMOB ObUIH
3HAYUTENHFHO MEHBIIIE, YeM Y BCEX KPEMOB, MPEICTAaBIEHHBIX Ha TECTUPOBAHUE.

OO0cy:xaeHue pe3ybTaTOB

B xone Hacrosmiero uccie0BaHUs YCTAHOBIICHO, YTO YHEPrOMH(OPMAIIMOHHOE BO3ICHCTBHE HA
KpeMa CIOCOOCTBYET YBEIMYCHUIO WX IUJIOMAJAM M MHTEHCUBHOCTH CBEUYCHUs, (PAKTAITBHOCTH, YaCTO
MPUBOIUT K YBENIWYEHHIO MOKazaTens sHTpornuu. Ilo mccrienyeMbM TMOKas3aTensiM OHHM 3HAYUTENHHO
OTJIMYAIOTCS OT KOHTPOJBHON Cepuu. B pesynprate storo MOXXHO TIPEIIONIOKHUTh, YTO
9HeprovH(OPMAIMOHHOE BO3JCHCTBHE JenaeT Kpema OoJiee SHEPrOHACHIICHBIMH W HW3MEHSET HuX
MOJIEBYIO CTPYKTYpy. JlaHHOE HCCleZoBaHHE COTJIACYeTCS C MHOTOYMCIEHHBIMH HCCIEIOBAHHUSIMH B
obmacti cBepxcnaObIX B3aWMOJEHCTBUI. B pe3ymprare KOTOPBIX YCTAHOBIEGHO, 4YTO JHOOOM
MaTepHaJbHBIA 00BEKT HE MPOCTO BEUIECTBEHHOE TEJIO WJIHM BEIIECTBO, HO M 00JIaaeT APYrUMH BUAAMH
MaTepHaIbHOCTEH, (UKCANMs KOTOPHIX YCKOJNb3aeT OT HMMEIOIIMXCS B HAIlEM PACIOPSKEHWUHU IISATH
OpraHOB YYBCTB, CIIY>KallIUX JUIS HEMOCPEICTBEHHOr0 OOIICHUSI C OKpyKaromuMm mupom[1]. B nannom
WCCIIEIOBAHUN METOJIOM Ta30pa3psIHON BU3yaJM3allid HAM YIAJloCh 3aperHCTPUPOBATH H3MEHEHUS
MPOUCXOMAANIME B TOJEBOM CTPYKType OOBEKTOB HEXHBOM MpUPOABI (Kpema) B pe3yibTaTe
9HepronH(OPMAIMOHHOTO BO3/CHCTBUS Ha HHUX. VI3MEHEHWs, MPOHMCXOMSIIME B IOJEBOH CTPYKType
00BEKTOB HEKMBOW MPHUPOABI MTOCPEACTBOM IHEPrOMH(POPMAIIMOHHOTO BO3/ICHCTBUS HA HUX, POBHO TaK
ke, KaK ¥ U3MCHEHUS B TIOJIEBOM CTPYKTYpe OMOOOBEKTOB, SIBISICTCS TPUMEPOM TPpaHC(POPMAIH SHEPTHH
B €IMHOM YHEProMH()OPMAIIIOHHOM IIOJIE.

Jlureparypa
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|| BoiGopka 1 | I BeiGopka 2 [—FO™—| BeiGopka 3 | —{BOM—| BuiGopka 4
Puc. 1. IInomans cBedeHUs: OJHOTO U3 TECTUPYEMBIX KPEMOB U KOHTPOJIBHON TPYIIIIBL.
ITo tectry OmHOMaKTOPHBIN AUCIIEPCUOHHBIA aHAIN3 BBHIOOPKH CTATUCTHYECKH pa3nuuumsbl, p = 0. Beibopka 1 —
obpaser kpema Ne 7; BeiOopka-2 kpeM kommanuu «Niveay; BbIOOpKa 3- kpeM kommannu «Mary Kay»; Beibopka 4-
kpeMm komnaHuu «Lancomy.
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CpeaHsist NHTEHCUBHOCTb
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Puc. 2. IHTEHCUBHOCTb CBEUEHHUS KPEMOB OFHOI'O M3 TECTUPYEMBIX KPEMOB U KOHTPOJIBHOM IPYIIIHL.
ITo Ttectry OnHOMaKTOPHBIN AUCIIEPCHOHHBIA aHAIN3 BBHIOOPKH CTATUCTHYECKH pa3nuuumsbl, p = 0. Beibopka 1 —
obpaser kpema Ne 7; BeiOopka-2 kpeM kommanuu «Niveay; BbIOOpKa 3- kpeM kommannu «Mary Kay»; Beibopka 4-
KpeM koMnaHuu «Lancomy.

Monowaab cBevyeHUsi uccneayeMbiX O0GBLEKTOB

14000,00

12000,00

10000,00

8000,00

6000,00

Mnowaab cBeyeHus

4000,00
2000,00

0,00
6 7 13 12 10 5 15 14 11 8 9 Lc 3 4 2 17 16 1 |Nivea| MK

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20
WUccnenyemblit 06LEKT 1 €ro MecTo B or

Puc. 3.Inouans cBeueHUss TECTUPYEMBIX KpPEMOB.

BAHSTHHSI KPEMOB HA OPTAHHM3M YEAOBEKA C ITPEABAPHTEABHBIM
OHEPIOHMH®OPMAIIHOHHBIM BOSAENCTBHEM

*Mapxko ., *Bopcynos I'., *®puaman M., ***Kokasa A.
* Q-Wave Technologies Inc, jana@ usmev.com.au; **Mathematical Sciences Department University of Alabama
in Huntsville204 MDH, 301 Sparkman Dr. NW Huntsville, AL 35899 U.S.A., fridman@math.uah.edu

***HI1O «AxBactaHmapt», finer@peterlink.ru

B Hacrosieit paboTe ¢ 1ebl0 U3Y4YCHUS MEXaHH3MOB B3aUMOJICHCTBHS BHEIIHMX (DAKTOPOB C
OuoNornueckuMy O0BEKTaMH HUCCIECIOBANIOCH BIIMSHUE KPEMOB Ha OpPraHU3M 4YeloBeKa, Ha KOTOpHIC
MPEABAPUTENBHO OCYIISCTBISUIOCH JHEProMH(POPMAIMOHHOE BO3JeicTBUE. VccienoBaHue BIHMSHUS
BHEIIHUX (HaKTOPOB HAa OHOJOrMYECKUE OOBEKTHI IPOBOJUTCS JaBHO U 3(PQPEKTHBHO BBIMOIHIETCS C
MpPUMEHEHUEM METO/Ia ra3opa3psaaHoi Bu3yanu3anuu [1]. B xoae naHHoro skcrepuMenTta ObUT MTPOBENEH
CpaBHUTEIbHBIH aHallM3 BIMSHHUSA KPEMOB Ha OpraHu3M 4YeloBeKa, C MpeABaApUTEIBHBIM
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9HepronH(OpPMAIMOHHBIM BO3/ciicTBMEM Ha HHX, u 0e3 Hero. Kpema, mnpencraBieHHble Ha
WCCIIeIOBaHNE, HACHIIAINCH SHEPTOMH()OPMAIIMOHHBIMU TTOTOKAMH 110 TEXHOJIOTHU KoMmaHuu «Q-Wave
Technologies Incy. Panee ObUIO YCTaHOBIICHO, YTO HACTOSIINE dHEPTOMH(POPMAIIMOHHBIE ITOTOKH, MPH
MPSIMOM WX BO3JICHCTBUM Ha OPTaHU3M YENIOBEKa SIBIISICTCS ONAronpHsITHBIMU. B mpoliecce HaChIICHHS
KpEMOB HE HCITONb30BAIINCH Kakue MO0 M3Ty4eHUs, CO3/IaBaeMble TEXHHYECKHMMHU ycTpoiicTBamu. Ha
KpeMa OCYIIECTBIISUIOCH BO3JCHCTBHE dHEPrOMH()OPMAIIMOHHBIMH MMOTOKAMH Pa3IHYHBIMH 110 CBOEMY
COJEpXKaHUI0 M BO3JEHCTBHIO Ha OpraHM3M uYellioBeKa. B mporecce HAcChIEHUS HCIOIb30BAINCH
pasnuyHble KOMOMHAIIMKM 3THX TOTOKOB. Cama TEXHOJOTHs dHEproMH(OPMAIIMOHHOTO HACHIIICHHS
KpEeMOB SIBJIsIeTcS KomMMmepueckod wuHpopmanueld kommnanun «Q-Wave Technologies Inc». Onenka
BJIMSIHUA HCCIEAYEMBIX KPEMOB Ha OpraHM3M OCYIIECTBIsUIaCh C mnomMolbto Meroma ['PB
ouosnekrporpadun. I[lpu aHamm3e BIMSAHWS KPEMOB Ha OpraHW3M 4YEIIOBEKa OICHHWBAJOCh oO0lIee
BO3JICWCTBHE Ha OpPraHM3M, a TaK K€ Ha OTHAENbHbIE €r0 OpraHbl M CHUCTEMBI. BBITH PaccMOTpEHBI
BO3MOXKHBIE MEXaHHM3Mbl B3aMMOJICHCTBUSI BHEIIHUX (DAaKTOPOB C OHMONOTHYECKUMH OOBEKTaMH
(uenoBexom).

Meroauka uccjIe0BaAHUA

Jis uckiroueHus 1ianedo 3¢ dexTa HacTOsIIEe UCCISIOBAHNE MPOBOANUIOCH CICIBIM METOIOM.
Ha tectupoBanue ObiI0 mpencraBieHo 17 MpoHYMEpOBaHHBIX OOpa3IOB KPEMOB, OJWHAKOBOTO I[BETA,
TUIOTHOCTH U KOHCHUCTeHIIMU. Ha 14 M3 HUX mpeaBapuTenbHO OCYIECTBISIOCh SHEPTOMH(DOpMAIIIOHHOE
BO3JICHCTBUE 110 METOAMKAM, pa3paboTaHHbIM B Kommanuu «Q-Wave Technologies Inc». Kakue umeHHO
KpeMa T[OJIBEpraliiCh JHEProMH(QOPMAIIMOHHOMY BO3JICHCTBHIO OCTABaJIOCh HEU3BECTHBIM  JUIS
ucnbITyeMoro u cnenuanucra no I'PB Ouoanexrporpaduun. B xone sxcrniepuMenTa MpoBOAMIach CheMKa
10 masnblieB PyK B OJHO U TOXKE BPEMs CYTOK, ¢ 18 1o 19 yacoB, B CTAaTHUECKOM PEXKHUME, C QUIBTPOM H
0e3. Cremka mpoBogmiack Ha npudope ['PB Kamepa mpod. KoporkoBa. 'PB curnansl cHUMauch B
HCXOHOM COCTOSIHUH, uepe3 5, 15 u 30 MUHYT mociie MpUMEHEeHU UCCIEAYEMOro KpeMa ¢ HHTepBaJIoM 1
pa3 B 3 musa. Mccnemyemslii KpeM HAaHOCHIICA Ha JIMITO U IIEI0 UCHBITyeMoro. IlomydenHbie qJaHHbIe ObUTH
obpaboranbl B mporpammax «['PB AxktuBanus», «I'PB Mepunuanusiii ananusy», «I'PB JIuarpamma,
«'PB Yakpa» u «I'PB Scilaby. B xonme paborel mpu anamuze ['PB rpamm B mporpamme «['PB
MepuuaHHbIii  aHaKM3» OIEHUBANACh TUIONIAAb CBEYCHHUS, SHTPOMHUS, (PPaKTAILHOCTh, CHMMETPHS,
MPOBOAWIICS CEKTOpaibHbli aHanmm3 [I'PB rpamm

Pe3ynbTarthl ucciieoBaHuA

B xopne Hacrosimiero mccienoBaHds ObUT YCTaHOBJIEH pa3Hblil 3ddekT BiIHMsSHUS Ha OpraHu3M
YyeloBeKa MpPH  HWCHOJB30BAaHMM  MHTAKTHBIX  KPEMOB, Ha KOTOpPblE HE  OCYIIECTBISUIOCH
9HEepProvH(OPMAIMOHHOE BO3JEHCTBUE, MO CPAaBHEHHIO C KpeMaMH Ha KOTOpbIE IPEABAPUTEILHO
OCYIIECTBISIIOCH JTaHHOE Bo3zaeicTBHe puc.l. DHTponwms, ¢pakranbHOCTh W cuMMmerpus [PB rpamm
MOCJIEC MCIONTb30BAHUS MHTAKTHBIX KPEMOB OCTABAIUCH (PaKTHUECKH HEM3MEHHBIMH I10 MIPABOM, JICBOH U
(pOHTANBHOW MPOEKIUAM, OTMEYAJIOCh JIMIIh HE3HAYUTENFHOE W3MEHEHHE TUIOMAad CBEUYEHHs puc. 2.
[lo mpaBoii MpOEKIIMM OTMEUEHO HEJOCTOBEPHOE yBEMWYEHHE MoKazaTeNs Iuomanau ceedeHus k 30
MUHYTE OT Hayaua BO3JICHCTBUS 10 CPABHEHHUIO C UCXOJHBIM e€ 3HaueHueM. [1o neBoit u hpoHTaIbHOMI
MPOEKIUAM - HEAOCTOBEPHOE YBEIMYEHME IMOKas3aTens IUIOMAAN CBeUYeHHs K 15 MHHyTe OT Hadana
Bo3zelcTBUd, a 3aTeM K 30 MUHETe - CHIDKEHHS JAaHHOro mokazaTens. OpHako, MO CPaBHEHHUIO C
HCXO/HBIM 3HAYCHUEM T0Ka3aTeb O0IeH IUIoIIaau cBeueHus, 4yepe3 30 MUHYT OT Haydaja BO3/CHCTBHS
OCTaBaJicsl HEM3MEHHBIM. [Ipy aHanM3e CeKTOPOB TaK ke He ObLIO BBISIBIICHO CYNIECTBEHHBIX U3MEHEHUA,
a OBUIO 3aperucTpUPOBaHO HE3HAUYMTENLHOE TepepacipenencHue 3Heprui. KosduuueHT axTHBaluun
OCTaBajICsl HEM3MEHHBIM JI0, U TIOCII€ BO3IEHCTBHS. Y CTaHOBJIEHHbIE U3MEHEHUS IUIOIAAN CBEUEHUS U
nepepactpeielieHus] JHEPTHH BJOJb TElla XapaKTEePU3YIOTCS HEMOCTOSHCTBOM dHEPTOMH(DOPMAIIHIOHHOTO
nmoJsl 4denoBeka. Ho B CBSI3W ¢ TeM, YTO OHM HE3HAYUTENBHBI M HE JOCTOBEPHBI, a KoddduiumeHt
aKTUBAIlMU OCTaBaJICd HEM3MEHHBIM TO MOXKHO 3aKJIIOYHTh, YTO MCIOIH30BAHHBIE MHTAKTHBIE KpeMa He
OKa3bIBAIOT 3HAUUMOTO (TIOJOKUTEIHHOIO MIIM HEraTUBHOTO) BO3/ICHCTBUS HAa OPTaHU3M YeIOBEKa.

B omimyme OT MHTaKTHBIX KPEMOB, KpeMa, Ha KOTOpBIC MPEIBAPUTEIBHO OBIJIO MPOM3BEICHO
9HeprovH(OPMAIMOHHOE BO3/ICHCTBHE,  3HAYMTENHFHO BIHSIIOT Ha HSHEProMH(OPMAIMOHHOE TOJIE
yenoBeka puc. 1, 3. B xome ucciienoBaHus ObUIO OTMEUYEHO, YTO IPH CHUXKCHHOM HCXOJIHOM
CUMMETPUYHOCTH TIJIONIAIA CBEUYEHHUS 10 TIPABOM U JIEBOW MPOEKIUAM, OTMedasach €€ yBeludeHue. ITo
TOBOPUT O TOM, YTO B pe3yjibTaTe€ HUCIOIB30BAHHUS JAHHBIX KPEMOB, MPOU3OILIAa  HOpPMalW3alus
LUUPKYJSIUN SHEPTUHM B JHEPreTHUYECKHX KaHalaX 4YeloBeKa. B 3HAUMTENbHOM 4YHCIE CIIydaeB, MpU
TECTUPOBaHUH KPEMOB Ha 5-0 u 15-0ff MHHYyTaxX OT Hayana BO3JIEHCTBHUS ObLIO OTMEUEHO TOBBIIICHUE
MoKa3atellsi YpOBHS SHTPOIIUU B OHocHcTeMe (YeTI0BEK) 10 CPaBHEHHUIO C MCXOAHBIM 3HaveHHeM, a K 30
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MUHYTE OT Havajia BO3JICHCTBHS OTMEYAIOCh JTMOO NaybHelIee e€ MoBbIICHUE, TH00 He3HAUYUTEIbHOE
CHIDKEHUE IaHHOTO TMoKa3aTensd. AHajdu3 M3MEHEHHUS SHTPOMHM SIBJSETCS KpalHe BaKHBIM B OIIGHKE
B3aMMOJICUCTBHS OMO00OBEKTa C BHEIIHUMHU (DakTOpaMu (HAmpHMep, KPeM C dHEpronH(pOpMalnOHHBIM
KOMITIOHEHTOM), OKa3bIBAIOIIMMH BIHSHUE Ha 4YeioBeka. [loBbIIEHWE DSHTpONMHU OWO0OBEKTa
CBHJICTEIBCTBYET O BOBHUKHOBEHUH TPOIIECCOB BEMYIIMX K YBEIUYCHHIO METaOONMYEeCKOH aKTUBHOCTH
KJIETKH, OpraHa, XapakTepusyercs H3MEeHeHHeM Mera0onu3Ma BemiecTB B opranusme [2].  [locie
WCTIOJIb30BAHMS KPEMOB, KOTOpPBIE TOJBEPTajuch 3HEPTOMH(DOPMAIIMOHHOMY BO3/IEHCTBHIO, BO BCEX
Cllydasix OTMEYaloCch IIOCTENEHHOe, HO 3HAYMTENbHOE YBEIMYEHHE IUIONIAJd M WHTEHCHUBHOCTH
cBeueHus. OxazaHHOE BO3/EHCTBUE (MCIOIB30BaHUS KPEMOB) MIPUBENO K 3HAYUTEIbHBIM W3MEHEHHSIM B
9HEepProvH(OPMAIMOHHOM TIOJIE YeNIOBEKa, TOBBIIMICHUIO €ro JHEpPronoTeHIMaNa, YTO OTPa3HiIoCh Ha
o01mel miomaan U uHTeHcHBHOCTH cBedeHus (puc.3). IIpu paccmorpennn obmeid ['PB rpamMmbl BakHO
OTMETHTh HOPMAaJH3aIMI0 IUPKYJIALUNA SHEPTUU MO MO3BOHOYHHKY M B IIEJIOM BJOJIb TElla YelOBeKa.
Kopona cBedenust mnpuoOperaer paBHOMEpHBIH xapakrep. CeKTOpHBIM aHaNM3 YKa3blBaeT Ha
HOpMaJIM3AIHI0 IUPKYJIALUN dHEpTuH 1o Mepuauanam [3]. B cexTopax, oTBedaromux 3a T€ WM HMHBIE
OpraHbl U CHUCTEMBI, U XapaKTEPUIYIOUIMXCS B UCXOJHOM COCTOSIHUM JHEProJePHIIUTOM, B Pe3yNbTaTe
BO3/IEHCTBHA KPEMOB OTMEUEHO BOCCTAHOBJICHHE UX dHEpromnoreHinaia. PoHOBOE COCTOSHIE OpraHu3Ma
UCTIBITYEMOTO XapaKTEpU30BaJIOCh DHEProJeGUIMTOM B psiZie OPraHOB BEPXHUX JIBIXaTENbHBIX ITyTEH,
CEpJICYHO-COCYJUCTOM CHUCTEMBI, II€YEHM, HSHIOKPUHHOM CHCTEME, YPOTE€HUTAJbHOM W UMMYHHOH
cucreMax, IiepeOpaibHOii 30He. UYepe3 5 MHMHYT OT Havalga BO3JICHCTBHS KPEeMOM ¢
9HEepProrvH(OPMAIMOHHBIM KOMIIOHEHTOM COCTOSIHUE SHEPToIeUINTa OBLIO XapaKTePHO YKE TOIBKO IS
CepAEYHO-COCYAUCTON CUCTEMBI, YPOTEHUTAILHOW M UMMYHHOU CHCTEMBI, HEKOTOPBIX OPraHOB BEPXHUX
JBIXaTENbHBIX TMyTeH ¥ 1epeOpanbHOil 30HBL. Yeped 15 MUHYT OT Hauyana BO3/CHCTBUS COCTOSHUE
sHeprojedunuTa OBIIIO XapaKTEepHO TONBKO Ul IepeOpalbHOM 30HBI M HEKOTOPBIX OPraHOB BEPXHUX
JBIXaTeNbHBIX MyTeil. A depe3 30 MUHYT OT Hayasla BO3JEHCTBHS BCE OPTaHbl U CHCTEMBl HAXOJUINCH B
HOPMaJTbHOM JHEPreTHYEeCKOM COCTOSIHMM, YTO TPOJEMOHCTPUPOBAHO Ha puc.4, a  WHTErpajibHas
IUIONIaIb CBEYEHUS HMEET BHJ CrJa)KUBAIOIIEWCd KPUBOM, 4YTO TakK K€ TOBOPUT O HOpPMaJibHOM
LHUPKYJISIUN SHepruu mo mepuauanaMm. llocime BO3MEHCTBHS B CEKTOpax OTMEYaeTcss He TOJIBKO
yBENTMYEHHE TIJIONIAIM CBEUCHHS, HO M U3MEHEHHE Xapakrepa cBeueHus. KopoHa cBedeHus mpuodperaer
PaBHOMEPHOCTh M IJIABHOCTH ()OPMBI, I[BETOBAs raMMa MPEACTAaBIICHA B MSTKHUX TONYOBIX TOHAX, YTO
yKa3plBaeT Ha OTCYTCTBHUE AHUCOATaHCOB B OJHEPreThke. JHEpreTHuecKkue npoBaibl (OJO0KH) |
SHEpPreTHYecKne BHIOPOCH B OOJNBINIMHCTBE aHaNW3UpyeMbix ['PB rpamm oTcyTcTBYIOT. AHanmm3
kod(duimenta akruBauu [2], KOTOPBIA OTpaXkaeT ypoOBEHb IICUXUYECKOT0 COCTOSIHHS OpraHu3Ma, JI0 1
Mocie BO3JEHCTBUS TIOKa3ad, 4YTO KOI(POUIMEHT aKTUBAIIMK IIOCTENEHHO CHIDKAETCS, JOCTHTas
HOpMaJbHBIX 3HA4YeHWil, B cpeaHeM OT 5,5 g0 2,5. DOTO TOBOPUT O HOPMAIM3AIMH IICHXO-
SMOLIMOHAIBHOTO COCTOSAHUSA OpPTaHU3Ma, IOHMKEHHUIO YPOBHS BHYTPEHHEH TPEBOXKHOCTH U cTpecca. Ha
OCHOBaHWM JaHHBIX KOd((HUIMEeHTa aKTUBAIlMM OKAa3aHHOE BO3JCHCTBHE TPUBOIUT K JIMKBUIALUH
(YHKIMOHATBHBIX, HECTOMKMX HApYIICHUW B OpPraHM3Me, KOTOpbIe BO3HHKAIOT Ha (DOHE MOBBHIIICHHOTO
YpOBHS BHYTpPEHHEH TPEBOXHOCTH U CTpecca, a MPH CTOHKOM WX BO3JEHCTBHH CTAHOBSITCSA MPUYMHAMU
CTPYKTYPHBIX, OPTaHUYECKUX U3MEHEHH.

B xoze paGoThl OBUIO YCTaHOBIICHO, YTO HCIIOJIH30BAHUE KPEMOB, Ha KOTOPBIE MPEIBAPUTEIHHO
OKa3bIBAJIOCH YHEPrOMH(pOPMaIMOHHOE BO3/IelicTBUE M0 TexHouornu kommnanun «Q-Wave Technologies
Incy mpuBOAUT K OIATONPHUATHBEIM U3MEHEHHUSM B SHEPTOMH()OPMAIIMOHHOM T0JI€ U OpraHU3Me YeIOBeKa,
MOJIOKUTENBHO BJMSET Ha €ro ICHXO-dYMOLHMOHAJIBHOE COCTOSHUE, W KaK CJEeICTBHE BO3HUKAET
MOJIOKUTENbHOE BO3JEHICTBHE Ha OTAENbHBIE OpPTraHbl M CHCTEMBl opraHusMa. B pesynbrare
CPaBHUTEIIPHOTO aHAJIM3a BIMSHUS HAa OpPraHU3M YelIOBeKa HMHTAKTHBIX KPEMOB, C KpEMaMU, Ha KOTOpBIE
OBLTO TIPEBAPUTENFHO OKa3aHO JHEProMH(OPMAIIMOHHOE BO3JEUCTBHE, MOXKHO MPEAIONOXKHUTh, YTO
9HEeprovH(OPMAIMOHHBI YPOBEHb YENIOBEKA SBISIETCS OJHOM M3 PEryJUpPYIOIINX CUCTEM OpraHu3M, a
ero M3MEHEeHMs MPUBOAAT K M3MEHEHHUSAM BO BCEM OpraHm3Me B LenoM. Hacrosmiee mpeamoioxeHune
TpeOyeT JaybHeiIIero HabaACHUS U U3yUCHHSL.
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Maowane=25014 Mowage=26547
Crirane T A=30% CrrpaneT i a=31 %

Cream Lancom Applied, 06 .05 2006 18:00:07 (Ges duneTpa) Cream Lancom Applied 30 minutes later, 0605 2008 18:30:11 (Bes dune
Mrowase=26850 Mrowage=41319
CHrme TRMA=9E % CHMMETMA=97 %

Cream 4 Applied, 07 05 2006 13:30:04 (Ges duneTE)
Puc. 1. Biusaue kxpeMoB Ha OpraHU3M YelTOBEKa.

BerHf:[f:[ CTpOKa — BJIMIHHUE KpE€Ma Ha OpraHu3M 4Ye€JIOBEKa, Ha KOTOpBIﬁ NpEeABAPUTEIIBHO HE OCYHICCTBJISIIOCH

6I/IOI/IH(1)0pMaHI/IOHHOC BO3I[eI>iCTBHe; HIWXKHAA CTPOKa - BJHAHUE KpEeMa Ha OpraHHu3M UYCJIOBEKa Ha KOTOpBIﬁ

NpeaABaprUTEIbHO OCYHIECTBIIAIOCH 6I/IOI/IH¢)OpMaHI/IOHHOC BO3I[CI‘/'ICTBI/IC.
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D Cream Lancom Applied, 06.05.2006 18:00:07 (Ges gunstpal  @Cream Lancom Applied 5 minutes later, §6.05.2006 18:05:10 (Se s qunbipa)
@cream Lancom Applied 15 minutes later, 06.05.2006 18:15:14 (Ge3 qunsipa)  @)Cream Lancom Applied 30 minutes later, 06.05.2006 18:30:11 {Ge3 qunbipa)

Puc. 2. BnusiHuie HHTaKTHBIX KPEMOB Ha OpTaHHU3M YeIOBEKa
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NMpaeana npoeKuHAa PTpoHTaNLHaA NpoeKUHA Nepaa npoekuua

44350 4350 44350

33070
H39
028871
23340
31735
44344

028571
27
33774
37865
126850
26332

Mnowaae 22175 22175 22175

w R S “ . " R S
= [ e : [ o = w
. .- 2 ¢ 3 -
JHTROMMA 2,0 2,0 2,0 =
]
2,07 ———e 2,07 G——a——a 2,07 :"\..-,__.—-—._.
T 0z = % = 0z 8 = s
PpakTaneHoCTE 1,0 1,0 = 1,0 =
] 0 0
100% :___.,___-.—-—g
& =
o # i 5
& z ] 5

Cummerpua 50%

0%

CiCream 4 Applied, 07.05.2006 18:30:04 (6e3 qmnprpa)  @ICream 4 Applied 5 minutes later . 07.05.2006 13:35:30 (Ges quAbTpa)
@cCream 4 Applied 15 minutes later , 07.05.2006 18:34:48 (Ge3 dunbtpa)  @Cream 4 Applied 30 minutes later, 7.05.2006 19:01:30 (Ges dunbipa)

Puc. 3. BausiHuE KpeMOB ¢ IpeIBapUTEILHBIM OMOWH(OPMAIIMOHHBIM BO3JICHCTBHEM Ha OPraHU3M
YEII0BEKA.
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HCCAEJOBAHHE TOHKO-IIOAEBOUN COCTABASIIOIIEN HEKOTOPBIX
OIITHYECKHX H QAEKTPHYECKHX SAEMEHTOB METOJAMH
TOPCHMETPHH

IIMxaros B.T., ArantoB H.A., Aranios /I.H.

K HacTosmemy BpeMeHH yTBepKIaeTcs IpeNCTaBlICHHE O BeAyIIel polii 0e39HepTreTHUECKHX, TO
ecTh MH(QOPMAIMOHHBIX TMOJEH B PErylMpPOBaHMM TPOIECCOB B BEIIECTBEHHO-IHEPTeTHUECKOH
cocrapisitomieid Mupa. IIpu 3TOM BelIECTBO, Kak CTPYKTYpa, COOTHOCUTCS C COOTBETCTBYIOLIEH
mozenbio [IpocTpancTBa, a sHeprusd, mpospiseMas B JMHAMHUKE CHJIOBBIX TOJEH, C COOTBETCTBYIOIIEH
monenbio Bpemenu. B [1] mpeanaramock HCHoiab30BaTh TEPMHUH CTPYKTYPHO-IMHAMHYECKHE TOJIA
(CAIl) mis obo3HaYEHHUS] TOHKUX IOJICH pPa3IMYHOM CTCICHU HEJIOKAIBHOCTU. DHEPreTHYECKUE IOJIA:
CHIIBbHBIE, CITa0ble, DIIEKTPOMArHUTHBIE U TPABUTAIIMOHHBIC B IAHHOM TeKcTe Oynem o0o3HauaTh kak 1.

Hocrarouno oveBuaHo, uto CHIl He KOHKYpupyloT ¢ ykazaHHeiMH OII, u, Tem Oonee, He
SBIISIIOTCS KaKUM-TO TISITHIM JIONIOTHEHHWEM K HUM, XOTa Obl moroMmy, 4tro Ttoimbko CJ/II1 moryr
CYIIECTBOBaTh B OE3BEUICCTBEHHOM M Oe3dHepreTnueckoM Mmupe, B Mupe 0e€3 MpOCTPaHCTBEHHO-
BPEMEHHBIX MpencTaBiIeHuil, To ecTb B Mupe uucThix uaei. CHIL, mo cBoemy crarycy, SABISIOTCS
MaTepUHCKUMHU MO OoTHOIIeHHI0 K OIl. MaTepuHCKUMHU HE TONBKO MO «IIPOUCXOXKJEHHIO», HO H IO
«XapakTepy» B3aUMOOTHOIICHWH. MOXHO TmpeanonaraT HajlHdhe KypaTOpcKuX (YHKIHHA B
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HanpasieHu or CJIII k DIl m manee K BEIIECTBY, M COMCIIOJHUTEIBCKUX (YHKIUH B 0OpaTHOM
HanpasieHnn. Takum oOpazom, C/II1 BromHe MOryT BBICTYNATh B KauecTBe mrada [Ipuposasl B 1enom,
rinodansHOro Pasyma, ¢ HeompeeneHHO OONbIIUM HH(GOPMAIMOHHO-DHEPTETHYECKAM TTOTCHIIHAIOM H
BO3MOKHOCTSIMU.

B a710i1 cBsi3H, omydenue xoTs Obl orpanndeHHoro pocryna B Kontunyym CIT npu nocpeznctse
TEXHUYECKHX CPEJICTB BEIIECTBEHHO-IHEPTeTUYECKOr0 MHpa MPEICTABISCTCS BECbMa eeCO00pa3HbIM.
XOTsl TPYJHOCTH Ha STOM MYyTH HEOOBIYAHO BEHKH.

CIT moryt ObITh OONECE WJIM MEHEE JOKAJIU30BaHbI B IPOCTPAHCTBE, OCOOCHHO TaM, TIE¢ OHU
KypUpYIOT BEIECTBO W H3JENHs M3 Hero. B 3Tom, mocrnemHem, ciyyae OHM HAllOMHUHAIOT «CTOSUME»
BOJTHBI, XBOCTHI paclpeleNieHuss KOTOPBIX, KaK IPaBHJIO, JaJeKO YXOIST 3a mpenenbl oobekTa. Ho
MMeeTCd W COCTaBJAIONIasi C MAaKCHMAaJIbHBIM TPHOPUTETOM, OTBEYaloIlas 3a CBA3b MEXAY BCEMH
KOMIIOHEHTaMH CHCTeMbl. BecbMa sipkas Momenb 3Toro — pycckas martpemika. CJIIT camoii 0osbImoit
KYKJIbI, OJJHOBPEMEHHO SIBJISIOLICHCS CaMOi OOJIbIIION BHEIIHEH MOBEPXHOCTHIO CUCTEMBI, UMEET CaMblit
OOIBIIION 00hETUHSFOIIIA TPHOPUTET.

Mo Bupumomy, CJII1 clno’KHO CTPYKTYpHpPOBaHBI Kak Ha OE3BEIIECTBEHHOM YPOBHE, TakK, U JIaXKe
Oornpllle, HA YPOBHE BEMIECTBEHHOro Mupa. KakJjoMy 3TaKy BelIecTBa COOTBETCTBYIOT CBOM YPOBHH
CIII, ceom wyactoThl H (a3oBele ckopocth. Ckopee Bcero, Haml Mwup MpeACTaBIseT CoOOU
CaMO3aMKHYTBIII MHOTOCIIONHBIH KOHJEHcAT, 0Opa3oBaHHBIA Ha 0asze ompeneneHHoi Mnew, 3ambicra.
Jnst cymecTBOBaHHS 3TOTO MHpa TPeOYIOTCs, XOTS Obl BPEMEHHO, HEKOTOPBIE YCIOBHUS, KOTOPBHIE
MOJIIEP>KUBAIOTCS Y€M-TO BBIXOAAIINM 3a IIpeAesbl Hamiero Mupa.

B pemennn npobiem Busyanuzanuu CII1 o0bekTa cyliecTByeT HECKOIBKO MOJXO0/I0B, TAKHUE KaK
razopaspsanas Buszyanuzanus (I'PB) mo Kupnuan [2], dororpadupoBanue yepe3 KBapueByl ONTHKY C
WCTIOJIb30BaHUEM OOBIYHON (poToxumun [3], OMOTOKAIIMOHHBIEC METOIBI [4], a Tak e PaJuoTEeXHUIECKHUE,
C BBICOKOYYBCTBUTENBHBIM JH(P(epeHIHANBLHBIM IeTEKTOPOM. Y KaXKJIOTr0 M3 STHX IOAXO/I0B €CTh CBOH
JOCTOMHCTBA M HemocTaTKU. [ PB BHOCHT B 00BEKT JIOMTOTHUTENBLHYIO BEICOKOYACTOTHYIO SHEPTHUIO U, TEM
caMbIM, 3aMETHO WCKaXkaeT HCXoqHoe cocrosiHne. Doroxumus He omnepatiBHA H  HeymoOHa.
D¢ deKTHBHOCT OMOJIOKAIIMHM  IICIMKOM  ONPEJAENSETCSl CIIOCOOHOCTSMH M ONBITOM  OIEpaTopa.
PaguocucTeMbl B 3THX YCIOBHUSIX OOpedeHBl Ha YCHIICHHE CHTHAJIOB TMOPSIJIKA €IMHHIl HAHOBOIBT IMPH
IJIOXOM COOTHOIIIEHUH CHTHAJI/IIIYM.

[Ipumepno ¢ 1999 roma B Poccun nosiBuircs Topcumeps! cepunt TCM [1], KoTopbie MO3BOJSAIOT
cauMath uHpopMannio o C/II1 o0bekTa Kak KOHTAKTHBIM, TaK U «O0ECKOHTAKTHBIM» 00pa3oM, HalpuMep,
4yepe3 MOCPEIACTBO JII0OOro M300pakeHus HccieayeMoro oobekrta: (OoTo-, Teje- U T.I. Moxker OBITh
WCTIOJIb30BAHO KaK IMO3UTHBHOE, TaK M HEraTMBHOE W300pa)keHus, yepHO-Oenoe win 1BerHoe. L[Ber
paboraer OTHENBHO, €r0 MOXHO «Yy4ecTb». 3ajjaua pemaercss JOCTaTOYHO IMPOCTO W OINEpaTHBHO
(tumeperns<10ceK) B TOM ciyuae, KOrja CHHUMaeTcsi MH(popMalMs co Bceil, 1100 c Oonplueil yacTu
MOBEPXHOCTH 00BEKTa (Ero H300pasKeHHs).

Bce 3HAUMTENBHO YCIOXKHSETCS, €CIIM HYXKHO pemaTth HpolieMy «Toukuy», T.e. chema CJII
WH(POPMAIIUK C BBICOKMM MPOCTPAHCTBEHHBIM paspenieHueM. Jleiao B ToM, uro B obmactu C/II mobas
TOYKa TMOBEPXHOCTH OOBEKTa, B MPHHIUIIE, «3HAECT BCe» O J0OOW Touke ero obnrema. Kak pazmenuth
WHPOPMAITUIO OT KaXI0W TOuku? B mpHHIMIE pelieHne UIeTcs Mo JBYM HarmpasiieHueM. [lepBoe - ¢
HCTIOJIb30BAaHUEM MHOT'OITO3UIIMOHHOTO JaTurKa, BTOpPOE — IyTeM MpUMEHEHUs JiazepHoro 3oHma [1].
PaGora mo mo6oMy U3 STHX HanpaBJICHUI HEBO3MOXKHA 0€3 MUCITONBb30BAHUS ONTHYECKHX KOMIIOHEHTOB!
JIMH3, 3epKaJl, MOJIIPU3aIUOHHBIX (PHUIFTPOB, a IPYU HAIMYHN aKTUBHOTO PEXHMA C TIOJCBETKONW 00BeKTa
or ucrounuka Bo30OyxaeHus CJII He oboiTHch 0€3 CIEIUAIbHOIO 3JEMEHTa C 3JICKTPOYIPABIIIEMON
CTPYKTYpOH U Ja3zepHoro ayda. KakIbril u3 3THX KOMIIOHEHTOB BHOCUT CBOM CTPYKTYPHO-AMHAMUYECKUI
BKJIaJI B OOIIYI0 KapTHHY, B OO0IIy0 annapaTHyio QyHkiuio cucremsl. [loaromy xapakrepuctuku CIT
ONTHYECKUX M IICKTPHUECKUX KOMIIOHEHTOB TpeOyeTCs YCTaHABIHMBAThH CICIUATbHBIMUA H3MEPECHHUSIMU C
WCTOJIb30BAaHMEM TOPCHUMETPUU. B JaHHOM COOOIIEGHWHM MPHUBOMASATCS HEKOTOPHIE pPE3yNbTaThl
MPOJIENIaHHON paboTHI.

[MpuBomuMBIe NaHHBIE TONXYYEHBI ¢ MOMoIbl0 Topcumepa TCM-021 mo merommke ¢a3zoBBIX
noptperoB (T®II), T.e. murInyeckux 3aBUCHUMOCTe TopcuoHHOro kontpacta (TK) or mectHoro
CYTOYHOTO0 BpeMeHH. /[l ONTHYEeCKHX KOMIIOHEHTOB W3MEpPEHHUs MPOU3BOIMINCE KOHTAKTHBIM
CIIOCOOOM, ISl  DJIIEKTPUYECKOrO KOMIIOHEHTa — OECKOHTaKTHBIM, MO ero (hOTOM300paKeHHIO,
BBHIMIOJIHCHHOMY B BapHaHTaX: 0e3 NMPHJIOKECHUS HANPSXKEHUS M C HANpPsHKEHHEM Pa3HOM IMOJSPHOCTH.
Hampspkenue npukiIaablBaioch TOJBKO Ha MOMEHT (ororpadupoBaHus HUMOPOBBIM (OTOAMIApaTOM.
JnHa uamMepuTenbHon 6a3bl ~30KM.
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Ha puc.l1 npuBenensl TOII mioCKO-BBINYKIOH JIMH3BI W3 ONTHYECKOro crekia ¢ f=50mMm,
d=60mMm. BapmanTt 1.1 cOOTBETCTBYET IMOJIOKEHHIO JIMH3BI cdepoil BBepx, BapuaHT 1.2 — HaoOOpPOT.
Bunna npunnunuansaas pazuuia B nmojgoxenuu TOII (D — n3menser 3Hax).

Ha puc.2 nokazan T®II nBosiko-BOruyToii THH3EI U3 cTekina ¢ = —150mm, d=80mm (BapuanT 2.1).
Bumno, uto nonokenue ee TDII coorBercrByer TIID mmocko-BeIMyKIOH JIHH3BI chepoii BHU3. 31eCh Ke
(BapuanT 2.2), npuseneH TOII miockoro 3epkaja ¢ BHYTPEHHUM OTpakaroluM cioeM. VimeeTcs Hekas
cxoxkects ¢ BapuantoMm 1.1. 3mecs xe (BapuanT 2.3) mokazaH TOIl oNTHYECKOro IJIEHOYHOTO
MOJISIpU3aTOPa B CKPEIIEHHOM MOJ0KeHNH. Hanniio mo4ty monHoe nepekphiTie BepTUKAIBHBIX TOTOKOB
CAII B cucreme n3MepHUTENb - MECTHAs BEPTUKAIIb.

Ha puc.3 npusenenst TOIl HezapspkeHHOro  paJMo-KOHICHcATOpa eMKocThio  10HD
(kepamMHueCKOro, B IMCKOBOM O OopMIIeHHH, BapuaHT 3.1). 31ech ke, 3apsHKaeMoro B pa3HOW MOSIPHOCTH
+40B (Bapmantbl 3.2 m 3.3). Xopomo BHIHO, YTO HeE3apsDKeHHBINM snemeHT umeer TOII xaoca, a
3apsKEHHBIN (OpHEHTHPOBAaHHAs CTPYKTypa), mokasbiBaeT TOIl opueHTHPOBAHHBIX CTPYKTYp, MpPHUYEM
BapuaHT 3.3 1Mo IUIOIIaay IMIPUMEPHO B JIBA pa3a MPEBHIIIACT BapuaHT 3.2. DTO yKas3bIBaeT Ha TO, UTO HA
paccrosiauy ~30KM OT MecTa YCTaHOBKH 3JIEeMEHTa IO ero Gpororpadui MOKHO OIPEETUTh HE TOIBKO
(dakT ero 3apsJKd, HO W MOJIPHOCTh. B moamucsx mox pucynkamu 1, 2, 3 obosnauyenusm F, S, C, D
coorBercTBYIOT nmapamerpsl TOII mo cucreme FSCD [1].

BriBOaBI.

W3 npuBeneHHbIX pe3yapTaTOB BUAHO, YTO KaXIbIi M3 MPOJEMOHCTPHUPOBAHHBIX KOMIIOHEHTOB
OIpe/eTIeHHBIM 00pa3oM HM3MEHSIET MPOCTPAHCTBO BOKPYT CBOETO 00beMa. 3aMeTHa BEKTOPHOCTH 3THX
W3MEHEHUH, CBS3aHHAasE C TIEOMETPUYECKOM acHUMMETpUEd KOMIIOHEHTAa. YKa3aHHbIE HW3MEHEHUs
HEOOXOJJMMO, KaK MHHHMYM, y4YHTHIBaTh B CIOKHBIX TexHuueckux CJII1 cucremax. B Bapmanrte c
3JIEKTPOYIPABIAEMBIM KOMIIOHEHTOM IIOKa3aHa BO3MO)KHOCTb LHKINYECKOW MOIYJSIUU TapaMeTpoB
MPOCTPAHCTBA B BEIOPaHHOM HAIPaBICHUU.

BapuaHTt 1.1

Puc.1. Bapuanr 1.1. F1=-0.26; S1=26.4; C1=0.37; D1=(-).
Bapuant 1.2. F2=-0.12; S2=31.2; C2=-0.23; D2=(+).
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-3 -
BapvaHT 2.1 4
= == BapwaHT 2.2 B
= = BapwuaHT 2.3 Bpewms, 4

Puc.2. Bapuant 2.1. F1=-0.19; S1=21.3; C1=1.37; D1=(+).
Bapuant 2.2. F2=0.175; S2=12.3; C2=0.33; D2=(-).
Bapuant 2.3. F3=0.008; S3=1.5; C3=0.33; D3=(-).

4 BapwuaHT 3.1
3 == == BapwuaHT 3.2
— = BapwuaHnT 3.3

Bpewms, 4

Puc.3. Bapuant 3.1. F1=-0.49; S1=2.1; C1=0.07; D1=(-).
Bapuant 3.2. F2=0.53; S2=11.1; C2=-0.93; D2=(-).
Bapuanr 3.3. F3= 0.43; S3=25.2; C3=-1.2; D3=(-).
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COIIOCTABAEHHE NJAHHBIX METOJA IIBETOBBIX BBIBOPOB C
IIOKASBATEASIMH I'PB-BHO3SAEKTPOI'PAPHHU

Kasinnunaa M.A.
OrtpacneBoii LlenTp ncuxonorundeckux uccinenoBanuit, Cankr-IlerepOypr psycho@pgups.ru

Lenpto HacTosAIero MCCAEAOBAHUSA SBISUIOCH ONpelesieHHe BO3MOKHOCTH —JTHATHOCTHUKH
WHIMBUAYaIbHO-TAYHOCTHBIX CBOMCTB C TIOMOIIBIO METOJIa Ta30pa3psHON BU3yaIH3alliH, BBIJCICHUE
xapakrepuctuk I'PB - rpamMM, KOTOpble MOIYT BBICTYNaTh KaK JHMarHOCTHYECKHE NPHU3HAKU
IICUXOJIOTUYECKON HAIPSDKEHHOCTH M €€ NpUYMH. /[ JaHHOHM 1enn conocTaBisuch pesyiabTaTel ['PB-
rpaduy ¢ JaHHBIMM TICHXOJIOTMYECKOr0 TECTHPOBAHHUS METOIOM IIBETOBBIX BBIOOPOB (TecT Jlromiepa).
Tecr Jliomepa crmocobeH BBISIBUTH HauboJee HEMOCPEICTBEHHBIC, HEMOBIACTHBIE CO3HAHHIO
MPOSIBJICHUS. MHJIMBHyalbHO-THYHOCTHBIX CBOMCTB. BBIOOp LBETOBOro psina 3aBHCHT Kak OT Habopa
YCTOWYMBBIX JINYHOCTHBIX XapPaKTEPUCTHK, CBSI3aHHBIX C KOHCTUTYIIHOHAILHBIM THUIIOM MHIUBU/IA, TAK U
OT aKTYaJbHOTO COCTOSIHUS, 0OYCIOBJICHHOTO KOHKPETHOH cuTyalrued. LlBeroBoe BHJIEHHE CBSI3aHO B
paBHOW CTEMEeHW KaK C BOCHPHUATHEM KaXXAOTO KOHKPETHOTO IIBETa Yepe3 MPHU3MY OMOCPETYIOUIEro
CYOBEKTHBHOIO OIbITA, TaK C CHMIATHKO-TIAPACUMIIATHYECKUMH XapaKTePUCTHKAMHK, CBS3aHHBIMH C
¢byHkiuei runodusza.

JU1s1 KOMIIBIOTEpHOM perucrpauuyd U aHanu3a ['PB-rpamm wHcnonb3oBajics NPOrpaMMHO —
anmapaTtHbiii komiuieke «['PB Kamepay. Cratnueckas cbemka ['PB-rpamm npoBoauiiack B pekuMax «0e3
¢unbTpay U «¢ ¢uabTpom». KommbrorepHas o0paborka ['PB-rpamMMm BBITONHANACE C IOMOIIBIO
nporpammel «I PB-aktusarusi» u nporpamMmel «GDV-Scilaby, B koTopoit o6pabaTeiBanucsk [ PB-rpaMmmbl
4 maneia nesor pyku (4L). BeiGop uist aHamu3a CBEUEHHS JAHHOTO IMajiblla CBSI3aH ¢ TEM, YTO IPaBBIN
MO3T (JIeBasi pyka) sBJsIeTCs 0ojIee IMOIMOHATBHBIM U OTBETCTBEHEH 3a YYBCTBA, a 4-bIii (OC3BIMSHHBIH )
naJier| CBsI3aH ¢ SHJIOKPUHHBIMH XKeJIe3aMHU, B TOM YHCIIE TUTO(U30M, KOTOPBIH B CBOIO OYepellb CBSI3aH C
IBETOBOCIPHUSTHEM.

COop maHHBIX ISl HCClleoBaHus IpoBoanics Ha 06a3e OtpaciieBoro LleHTpa NMCUXOIOTHYECKIX
uccnenopanuii. Berbopka cocrasisier 179 uenopek (35 MyxunH u 144 xeHmmHbI B Bo3pacte ot 20 10 65
ner). Cratuctuueckass o0OpaOOTKa TIONYYEHHBIX JaHHBIX IPOBEEHA C TIOMOINBI0 TPOrpaMm
Microsoft Exce 2003 u Statistica 6.0. crmonb30BaHHbIC CPEACTBA aHAIM3a: ONMKMCATEIbHAS CTATUCTHKA,
panroBas koppemsiuus CrnupMeHa, KpuTepuit ManHa- YUTHU.

Ilo pe3ynbraTam paHroBOW KOPPEISIIMW BBISIBICHBI JIOCTOBEPHO 3HAYUMBIC CBS3H IOJOXKCHUS
OT/IENBHBIX I[BETOB B IIBETOBOM BbIOOpe C mokazatensimMu [ PB-rpamm 4L - koaddumnuenToMm Gopmsi,
(paKTaNbHOCTBIO, TUIOMIA/IBI0 CBEUCHUS, PAIAYCOM BITMCAHHOTO Kpyra u mokasartensmu [ PB-rpamm —
(dakTopoM 3710pOBbs (10 JIEBOH M mpaBoil pyke) (Tabauia 1). OTpulaTenbHasl CB3b PAHIOB I[BETOB C
nokazarensimMu ['PB roBoput o Tom, 4To uem ONMKe K Hadally psiia CTOMT COOTBETCTBYIONIUN IIBET, TEM
Oorpllle 3HAYCHHSI CBA3aHHOTO C HUM moka3aTens. [lonoxurensHas cBS3b MPU3HAKOB YKa3bIBACT HA TO,
YTO C TIepeNBIKEHHEM COOTBETCTBYIOIIErO0 IIBeTa K Hayaly psjga 3HA4YeHHS COOTBETCTBYIOIINX
nokasareneii [ PB-rpaduu ymenbimarorcs.

[To Mepe nmpuOAMKEHNsT CHHETO IBETa K KOHILY IIBETOBOTO psina (ppycrpupoBaHue MoTpeOHOCTH
B TCIUIBIX MEKINYHOCTHBIX OTHOIICHMSX) 3HAuUeHHS (pakTanbHOCTH M Koddduimenta ¢dopmbl (0e3
¢unbTpa) ymenpmarorcs. C mokazatensMu koddunmenTa Gopmel u ppakransHoctH ['PB-rpamm (6e3
(GuIbTpa) KOpPEIUPYET PAHT JKEJITOrO IBETa, HO ¢ 00pPAaTHBIM 3HAKOM (I10 CPABHEHHUIO C CHHUM IIBETOM) —
y JIIOJIeH, BRIOMPAFOIIMX KENTHIA I[BET Ha MEPBbIe MO3UINH, (DPAKTATBHOCTh MEHBIIIE, YeM Y TeX, B UbEM
BBIOOpE JKENTHIA IBET 3aHMMaeT mnocnennue mecra (puc. 1). T.o. mokaszarenu ¢pakTaibHOCTh |
ko3 durmeHT (HOpMBI CBsI3aHBI ¢ MOTPEOHOCTSAMH B TIIYOOKOH NPUBA3aHHOCTH, OE30MACHOCTH, MOKOE
(cuHMIT TBET) M COIUANBFHOM AKTHBHOCTH, IMOIMOHAIHHOW BOBJICUCHHOCTH (KENTHIM IIBET) — YeM
Oosbliie PpakTanbHOCTh U KOIPGHHUIMEHT GOPMBI, TeM 0OJIbIlIe MOTPEOHOCTh B TIOKOE, BHEIIHEH 3allUTe,
SMOILIMOHAJILHOM KOM{QOpTE.

[Ipu mepeaBM>KEHUN YEPHOTO K Havamy psja (YCHJICHUE POTECTHBIX PeaKlni Ha CIIOXKHUBIIYIOCS
CUTYyallMIO, TPOTHUBOACHCTBUS BHEUIHEMY JIaBIICHHIO) paJlyC BIHCAHHOTO Kpyra W (pakTaJbHOCTb
yBenmuunBatorcs. Yem Onmke K Hadamy psia CTOMT cepblil mBeT (IOTpeOHOCTh B OTABIXE, YCIIOKOCHUH,
TEHJICHIINSI K TACCUBHOCTH), TeM OoJblie ()paKTaIbHOCTh M MEHBIIIE TUIOMA/lh CBEUCHUS (C QUITBTPOM).

BeisiBrieHa otpumarensHas B3auMOCBsI3b BereratTuBHoro kodgdunuenta (BK) ¢ koaddunmentom
dopmel U (pakTanbHOCTRIO (0(). BbICOKMe moOKazaTeau (PpPaKTaaIbHOCTH COOTBETCTBYIOT HHU3KHM
3HaueHusM BK, koTopbie B cBOIO ouepenp CHUTHATU3UPYIOT O XpPOHMYECKOM TepeyTromiieHuu. Huzkoi
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¢pakranpHocTH (poBHBIe ['PB-rpaMmbl)  COOTBETCTBYIOT BbIcOKHMe 3HaueHHs BK, kortopeie mnpu
JOCTHXKEHUM MaKCHMAallbHBIX 3HAYEHHH, YKa3bIBAIOT HA COCTOSIHHE IEpPEeBO30YKIEHHS, TPH KOTOPOM
AKTUBHOCTh TUIOXO KOHTpoIupyercs. TakuM o0pa3oM, BHJIUMO, CYIIECTBYET CpPEIHWUH YpOBEHb
(bpakTaIbHOCTH, COOTBETCTBYIOIIUH ONTHMAIBHOMY YPOBHIO pabOTOCIIOCOOHOCTH.

Ta6auua 1. 3HaunMBbIC CBSI3U PAHTOBOM KOPPEIAINY MapaMeTpoB TecTa Jlromepa

¢ mapamerpamu [ PB-6nosnekrporpadun
mgxsﬁzzlei)a Hox;zfpag et Valid | Spearman t(N-2) p-level
1 CHHHUU Koad.dopmbr 6¢ 179 -0,153 -2,058 0,04
2 CHHHUI ®dpakranbHOCTH O¢) 179 -0,176 -2,375 0,02
3 JKEINTHIH Koad.dopmsl ch 179 0,172 2,328 0,02
4 JKENTHIH Koad.dopmsr 6¢ 179 0,148 1,988 0,05
5 JKEJITBIN DpakTaabHOCTh O 179 0,170 2,291 0,02
6 YEPHBIH ®dpakranbHOCTH O¢) 179 -0,156 -2,107 0,04
7 YEpHBIH Pamnyc Br.xpyra 6¢ 179 -0,147 -1,976 0,05
8 CephIi [Tnomans ¢ 179 0,151 2,030 0,04
9 cepbIit DpakTaabHOCTH 179 -0,155 -2,084 0,04
10 | BK Koad.dpopmsr 6 179 -0,163 -2,192 0,03
11 BK dpakTaabHOCTEL 6] 179 -0,200 -2,713 0,01
12 CcO ITnomans ch 179 -0,183 -2,478 0,01
13 CO Koad.popwmsl ch 179 0,166 2,245 0,03
14 (uoneToBbBIN ®3-J1 179 0,169 2,276 0,02
15 (uoneToBbBIN ®3-I1 179 0,168 2,271 0,02
16 BK ®3-I1 179 -0,159 -2,138 0,03
BK-BereraTuBHbIl ko3 dummenT (mokasaTelb JHEPreTHYECKOro OamaHca OpraHu3Ma: CKIOHHOCTh K

SHEProTpaTaM/3HeProcOEPeKCHHUIO);
CO-cymMmMapHOE OTKJIOHEHHE OT HOPMBI (ITOKa3aTesb IICHXOIOTHUECKOro OJIarononyyus);
®3-akTop 310poBbs (MHTErpaibHAS TUIOWAAB «C QUIBTpOM»), JI-neBas pyka, [1-npaBas pyka.

ko3ad. hopmbl (6ch)

7,8 nosuums

1,2 nosmumsa

no3vuuuns B UBeTOBOM pAaay

‘ B CVHUI O XenT bl ‘

Puc. 1. Cpennue 3nauenus koddurmenra ¢popmser (0¢) ['PB-rpamm 4L B 3aBHCUMOCTH OT
MIPE/ANOYTEH s/ OTBEPKEHHUSI CHHETO M JKEJITOro BETOB B BriOOpe ML[B

[Tokazatens MIIB «cymmapHOoe OTKIOHEHHE OT ayroreHHoW HopMmby (CO) cBsizaH ¢
nokazarensMu ko3 duiuenta GopMbI U TUIOMIAIU CBeueHHs (CbeMKka ¢ puiubTpoMm). Huskue 3HadeHUs
CO COOTBETCTBYIOT TOJOXHTEILHBIM 3MOIHMSAM, a BBICOKHE — OTpunarenbHbiM. C yBenmnueHuem
CYMMapHOT'O OTKJIOHEHHsI Kod(¢duimeHT ¢GopMbl (¢ (QHUIBTPOM) YBEIMYMBACTCS — H3PE3aHHOCTD
HapyxHoro kpast [ PB-rpammMel ycunuBaercs, a muromais (¢ GUIbTpoM) YMEHbIIAETCS.

O600mmasi, MOXKHO CKa3aTh, YTO (PpakTaIbHOCTh M K03 duiumeHT Gpopmbr 4L MOTYT CIyXKUTh
MOKAa3aTels MU MOTPEOHOCTH B OTIBIXE Kak (PU3NIECKOM (ChbeMKa C (PUIBTPOM), TaK M JYIIEBHOM (ChEeMKa
0e3 ¢unpTpa). 1 BO3MOXKHO 1ie/1ecoo0pa3Ho ObUTO Obl M30paTh TH JBa IIOKA3aTeNs JJIsS JTUATHOCTHKH
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3I0POBbS ¥ paOOTOCIIOCOOHOCTH.

BeisiBriena cBsi3b (pakropa 310pOBbsl (MHTErPAIBHOTO KO3 PHUIMEHTA TUIOIaIH () MO MpaBod U
JICBOU pyKe ¢ MecTononoxenueM ¢uoseroBoro meera (p=0,02). UeM Oiuxke K KOHITY psijia pacroiaraercs
(uoNeTOBkIH 1BET, TeM OOJIbIIE 3HAUYCHHSI HHTETPUPOBAHHOM TUIOMIAN CBEUCHHS JICBOW M MPABOH PyKH
npu cbeMke ¢ QuiabTpoM. [lmama3on HOpMBI (aktopa 3m0poBbsi cocraBnsier or — 0,6 mo + 0,6. YV
WCTIBITYEMBIX, TIOCTABUBINUX (HOJETOBBIA ILBET HAa TMOCIEIHEE MECTO, CpEIHWE 3HadyeHHs (akropa
3MI0pOBbSI TOMANAIOT 3a BepxXxHIOW Tpanuily HopMmbel (D3-JI=0,81; @3-I1=0,74) - cocrosiHUE
9HEepron3ObITOYHOCTU. [loNokeHune (UOJETOBOrO IBETAa Ha IMOCIETHUX TO3WIUSAX I[BETOBOTO psija
omnrceiBaercs JlromepoM M ero mociefoBaTelsIMU KaK HamlpsyKeHHOCTh, CBA3aHHAd C TEHICHIMEH K
CIIEPXKMBAHUIO SMOIIMOHAILHBIX MPOSBICHUH, HEOOXOIUMOCTh MOBBIIIEHHOTO CAMOKOHTPOIISI B CBSI3H C
MOBBIIICHHOW CEH3UTUBHOCTHIO K BHEUIHMM BO3JIEHCTBUsAM. TakuM 00pa3oM, 3HEProum3ObLITOYHOCTDH
MOKET CBHJICTEIbCTBOBATH O BBIHYXIACHHOW M3NUIIHEN CAEPKAaHHOCTH 3MOIIMOHANBHBIX MPOSBICHUH,
MOBBIIIIEHHOM CaMOKOHTpOJIE — C/ep)KHBaeMasl dHEprusi He MMes BO3MOXKHOCTH BBINTH HapyXy B BHJE
€CTECTBEHHBIX DSMOIIMOHANBHBIX peaKUud, JEeHCTBUIM, MNpOpHIBaeTCI BOBHE Yepe3 IOBBIIIEHHYIO
AKTUBHOCTh BHYTPEHHUX OPTaHOB.

ITockonbKy KakIbplil LBET METOAMKHM JIromiepa cBsi3aH ¢ pasHbIMU napaMmerpamu ['PB-rpamm,
MOKHO TOBOPHTh O TOM, YTO Kaxkiblii u3 mapamerpoB ['PB orpaxaer cocrosHue (yI0BIETBOPEHHOCTH /
(dpycTpUPOBAHHOCTD) MOTPEOHOCTEN JIMYHOCTH, COOTBETCTBYIONIMX 3TUM IIBeTaM. 3Hasi 9TO, MBI MOXKEM
HE TOJBKO IHAarHOCTHPOBATh HAJMYME JHEPTreTHMUECKHUX «HEMOJAZ0K» Y dYelloBeKa, HO W BBIABIATH
TICUXOJIOTUYECKHE MTPENMOCHUTKA UX MOSBICHHUS.

Jlureparypa:
1. Koporkos K.I'. Ocrosel I'PB 6uoanexrporpaduu. CII6: CIIGITUTMO, 2001
2. Cepos H.B. CerouseroBas tepanus. Cmbica 1 3HaueHue 1peta: Vupopmarus-nser-unteiiekr. CII6: Peus, 2002
3. Cobuuk JI.H. Beenenue B ncuxosnoruro naausuayansHocty. M.: UIITT-KCII, 2000

IICHXHYECKOE COCTOSTHHE KAK HOBOE OCHOBAHHE A5
IIOSHAHHSA H PASBHTHS YEAOBEKA

Kymaro N.0.

Hayunast mxona I[IprannHoctu, Cankr-IlerepOypr. kulago@gmail.com

OnHoli W3 MPHUYKMH TOCTYXXHBILEH Hadamy paOOThl Haj TeMOW SBWIICS (PaKT yCTaHOBIICHHBIH B
pesynbraTe HUccienoBaHHsS (YHKIMOHUPOBAHMS TICHXMKH 4YelOBeKa MeToAoM [ a3opas3psaHoii
Busyanuzanmu (I'PB) [1]. Cytb 3TOro pakra 3aKiitodaercst B TOM, YTO YEIOBEK HE 3HACT KAYECTBA CBOETO
BHYTPEHHETO ncuxuueckozo cocmosnus [2]. B cBoelr pabore «Co3HaHME Kak MpodjieMa IMCHUXOJIOTHH
noeneHus» JI.C.Berorckuit mumer: «M3ydeHue TOMBKO peakiui, BHIUMBIX MPOCTHIM TIJIa30M,
COBEPIICHHO OSCCUIIBHO U HECOCTOSITENBHO JIaXKe Mepel MPOCTEHIINME TPoOJieMaMH MOBeACHUS. Mex Ty
TEM TIOBEICHHE 4YeNOBeKa OpPraHM30BaHO TaKKUM o00pa3oM, YTO HWMEHHO BHYTPEHHHE, IIJIOXO
OoOHapy)XHBaeMble JIBUKCHUS HAMpPaBIISIOT M PYKOBOAAT WM. HO MBI JIMINEHBI BCAKHX CPENCTB JUIS
WCCIIEZIOBAHMSI 3TUX BHYTPEHHUX peakiuii» [3].

BuyTpennue B3amMOAEWCTBHSA OIPENENSIOT MOBEIEHNWE YEeNOBEKa, NP 3TOM YeNIOBEK JIMIIEeH
BCAKHX CPEACTB MCCIEIOBaHHS 3TUX B3aUMOICWUCTBUH, CIENOBATENbHO, U YMEHHUS YIPaBIATh CBOMMHU
BHYTpeHHUMH TIporieccamu [3]. YenoBek MMeeT Kakhe-TO aBTOMAaTHYEeCKH HacTpauBaeMble BHYTPEHHUE
ncuxuyeckue — COCmosiHusi,  KOTOpbIE  MOTYT — PETyJIHpOBaThCS  BHEIIHMMH  (aKTOpamMH  HIIH
00CTOSITENbCTBAMH U B OOJIBIIEH Mepe STUMH ke (PaKTOpaMu B 00CTOSITENbCTBAMH C(HOPMHPOBAHBI.

[To-BuauMoMy, TpoOHUCXOAsIIe BHYTPEHHHE TIPOLIECCHI KMEIOT CBOIO OPraHM30BaHHOCTH U
MOPSIIOK, HO, OTOOpakasch BO BHEIIHEH CHTyallud 4epe3 TMOBEICHHE, IEePEMEIINBAIOTCI U
BOCIIPUHHMAIOTCS| YEIOBEKOM ITOBEPXHOCTHO, OJJHOMEPHO, 0€3 TOHMMAHHUS — YTO POUCXOAHT, H IOITOMY
JIBIDKCHUS YeTIOBEKa B CUTYallMK B OOJbIIEH Mepe onpeensieT MPOILIBIA OIBIT MOJOOHBIX CHUTYaIHH.

Ho, ommpasce Ha oOmBIT, YelNOBEK, HE 3Has TOTO, MPOAOKAET HAXOAUTHCS B COCIMOSAHUU
BHYTPEHHETO HAIPSDKEHHS TICUXHWKH, BO3ZHHKILIETO KaK OTKIMK Ha HambOoJiee 4acTo MPOHMCXOAALINE B
XKHU3HH COOBITHSI, a BHEIIHEe IOBEICHUE IIoAcH, Cc(HOPMHPOBAHHOE COIUAILHBIMU TPaBUIIAMH
OOIEKUTHS, YIEpKUBACT 3TO HANpPSHKEHWE B OMNpEJENeHHBIX pamkax. CTelmeHb HANMpPSHKEHHOCTH B
OOJNBIIMHCTBE CITyYacB, ONMPEENseTcs MOCIeN0BaTeIbHOCThIO BHEITHUX COOBITHI M MOXKET MPUBOAUTH K
BO3ZHHKHOBCHHUIO Pa3IMYHOTO pojia MICUXUYECKUX U Apyrux 3aboneanuii. C nosisnenueM npudopa «['PB
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KaMepay CTajJo BO3MOXHBIM BHU3yallbHO HCCIICNOBATh OTH TCHUXHUYECKHE IUCQYHKIHH, aKTHBHO
pa3pabaThIBalOTCS METOABI TCHXOJIOTMYECKOH peaOMIMTallMK, B OCHOBE KOTOPBIX HMCKYCCTBEHHBIN
nondop Hambosee MONE3HBIX JUIS KOHKPETHOTO 4YelIOBeKa BIMSHUN. B pesynbprare Bo3neiicTBHE Ha
YeIoBeKa OJHUX BHEUIHUX O0CTOSTENbCTB KOMIICHCHPYETCS APYTUMH BHEIIHUMH BIMSIHUSMH, W TIOAXOJ
MPUMEHSIETCS] KaK METOJI 03/10pOBJICHHS.

KonewuHo, MO>KHO 3aHUMAaThbCsI IOAOOPOM  OJATONPHUATHBIX BIWSHHN, HO TaK K€ CTAaHOBUTCS U
WHTEPECHO, UTO 33 NCUXUUECKUe COCMOSHUSA, DTH BIUSHUS CO3/IAI0T B YCIOBEKE, B YEM UX POJIb U TIOYEMY
BHEIIHSS KOMITEHCAIlUsl He OCBOOOXKIAET OT MPUYMHBI BHYTPEHHEH HAMPSIKEHHOCTH, a JIUIIb CMsTr4aeT
MOCIEACTBUSI.

[Ipy BHUMATETHLHOM pACCMOTPEHHHM CTAHOBUTCS BHJIHO, YTO UYENOBEK OCHOBBIBAET CBOE
B3aMMOJICHCTBHE C TIPUPOJION M OO0 Ha MPUHIIUIIE «ICHCTBHE-IPOTUBOJCHCTBIEY, TIPUHIIHAIIE OOPHOEI,
CIIEIOBATEIBHO, M JKEPTBBL. 371eCh MPOSBISIETCS CYTh TOTO, YTO MBI ONpEJENsieM Kak ONbIT. B uenoBeke
HE3aMEeTHO ISl Hero c(hOpMHUPOBAJICS M IEUCTBYET MEXaHNW3M 0OphOBI, KOTOPBII OCTABIIsieT CBOW Ciiel] Ha
BCEX €ro JIBMKCHUSX M JaXe TMOMBICIaX. MOXXHO MPENNOoN0KNTh, YTO TPU3BIB K MPEOJOICHHIO ITOTO
MeXaHH3Ma CHMBOJIMYECKH 3aKiIioueH B cioBax Wucyca B EBanrenuu: «noudume, uayuumecn, uwmo
sHauum: munocmu xouy, a He ocepmeul?» (Matd.9:13) [4]. 3mech BHIUTCS CIEAYIONIMHA 3Tarl
MICUXUYECKOTO PAa3BUTHS 4YEJIOBEKA, KOTOPBIA pPACKpBIBACTCS 4epe3 MOHMMaHWUE CYTH BHYTPEHHETO
NCUXUYECKO20 COCTNOAHUAL.

JIOKTOp TICMXONOTHYEcCKHX Hayk, mpodeccop pyxunun B.H. B mpemucnoBum Xpecromathu
«[Icuxonornueckue coctossHus» nuieT: «OMUH W3 MapaJOKCOB COBPEMEHHOM MCHXOJIOTHU: HECMOTPS Ha
OYEBUHOE I OOJNBIIMHCTBA WCCIIEAOBATENCH W TMPAKTHKOB 3HAYEHHE, KOTOPOE HMMEET IICHUXOJIOTHS
COCTOSIHHI, OHA JI0 CHIX TIOP OCTAETCS «30JIYIIKOW» B CEMbE TICHXOJIOTHIECKIX OTpaciei» [5].

Icuxuyeckasi Moaeab TpexX EHTPOB

B wuccnenoBanum 3TOr0 BOMpOCa HANpaBIIeHUE
MmoKcka ObLTO 3aIaHO pe3ysibTaTaMHu paboT mpodeccopa
KoporkoBa, paspaborunka 'PB — merona. 13 ananmmza
ero pabor mo jguarHoctke u3 [PB - cBeueHus
COCTOSIHUSI 37I0pPOBbsI ObLI0 OOHAPY’KEHO, YTO B CBEUCHUH
CaMOCTOSITEIIBHOW ~ aKTHBHOCTBIO  TIPOSIBIISIIOTCSI  TPH
acriekta  (YHKIMOHUPOBAaHUS  Tcuxuku  [6]: 1) OMOOMHOHAABHBIH
WHCTUHKTHBHOE  (DYHKIIMOHMPOBAaHUE  BHYTPEHHUX
OpPTaHOB; 2) OMOIMOHAJbHBIE MpPOSABIEHUS;  3)
MEHTaJbHas ICSITENbHOCTb.

U3 »aToro ObLIO CAENaHO MPEANONIOKEHHE, YTO
[ICUXWYECKUE TIPOSBICHUS TPOWCTBEHHBI 110 CBOEU
MIPUPOJE, KaXA0€ IPOSIBICHNE IICUXUKHU U3 3TOM TPOHKH
(YHKIMOHUPYET CAMOCTOSATENHHO [7].

[ToaTBepKACHUIO M Pa3BUTHIO MOJIENU TIOCHYXKWJIM PaboThl YcreHckoro, ['yp/pkueBa u ero
yaeHuKoB. Jlanee oka3anock, uTo U B Tpynax CAThIX OTIIOB TOXKE YITOMHHAJIOCH O TPOUYHOCTH JTYIIH:
«ywa mpeuacmua. Kozoa 0obpodemenv Ovleaem 6 MbICIUMENbHOU YACmu, mMo20d HA3bl8aAemcsl
0CMOMPUMENLHOCMbIO, CMEMAUBOCMbIO U MYOPOCMbIO, K020d Obl6aem OHA 8 NOXHCENAMeNbHOU YaCmu,
mo20a HA3bI8Aemcs Yenomyopuem, 1ob06bio U 8030epiicanueM,; Ko20a Ovieaem 6 pazopadcumenbHol
yacmu, mo2oa Ha3vbleAemcs MyJNCeCmeoM U mepnenuem; Ko2oa 60 écell oyue, mo npaseoHocmoioy. (ABBa
EBarpuii [lonTsHun cepinasce Ha I'puropust Hucckoro).

Ilcuxuyeckuii ONbIT

Wzyuenne Monenu TpeX IEHTPOB ICUXHMKH TO3BOJIWIO Pa3iIHYUTh TPH KAa4ecTBa IMPOSBICHUS
LEHTPOB BOCTIPUHMUMAEMbIE YEITOBEKOM: OIIYIICHHUS; YyBCTBA; CO3EpLIAaHUE.

Uro ke Takoe OMBIT C TOYKH 3PEHUS MOJENM TPeX IMCHUXWYECKHX IICHTPOB, M Kakas 3a/ada
pelaercsi UM B TIpollecce pa3BUTHS YeaoBeKa?

Ecte mncuxmyeckast cpena, mposiBsieMass dYepe3 4eloBeKa TCHXMYECKHMH —(DYHKIHMSIMU:
OUIYIIEHHS, YYBCTBA, CO3EPIAaHUA. ECTh TICHXMYECKHE IIEHTPBI, KOHTPOJIHUPYIOUIHE TICHXHYECKUE
¢ynkuuu. OmbIT — odOpMIIEHHOE TMPOsBICHWE TcHXHUYeckol (yHkumu. HakorieHue u opraHu3anus
OMBITa — €CTh TPOIIECC Pa3BUTHSl TMCHUXMYECKUX IICHTPOB. B 3HEpPreTMYecKoM OCHOBAHWHU OIBITA —
JIBONCTBEHHOCTh, TO €CTh NMOTEHIIMAIBHOCTh (HANPSHKEHHOCTH) MEXIY PEealbHOCTBIO M OTOOpaXKeHHEM
peasbHOCTH B IICHXMYECKOU cperie oToOpakeHus. OnbIT — GpuKcarms, opopMIICHHE 3TOH MOTEHIINATBHOCTH,
B HEM B IEPEMEIICHHOM BHUJIE MPOSIBIISIETCS M PEATBHOCTh, U OTOOpasKEHHE PEATbHOCTH, a TaKKe PasHUIA

NHTEeAAEKTYaABHEBIH

JdBHraTeArHBI#
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(HanPSDKEHHOCTh) MKy PEATbHOCTBIO M €€ OTOOpakeHHUEM, KOTOpas XapaKTepPH3yeT COCTOSHHE CaMoro
3epKaJia OTOOpa)KEHUS, TO €CTh COCTOSIHUE IICUXUKU YEIOBEKA B IEJIOM.

Ilcuxnueckoe cOCTOSTHUE

3amaya OmbITa IICMXMKHM — HAKOIUIEHUE IOTEHIIMAJIa, TOrJa, IICHXHYECKOE COCMOsHUe YelloBeKa
OHpeZ[eJU[eTCSI COOTHOHICHUSAMH, ynOpS[Z[O‘II/IBaHI/IeM MC)K}Z[y HpOS[BJ'IeHI/HIMI/I OH_IYH_[eHI/HI, LI}/BCTBa nu
CO3CpIIaHUs W peliaeT 3agady yYIpPaBJICHUS TOTCHIIMAJIOM. OTO TMPEINONIOXKEHHE CTaJ0 HadajaoM
PAacCMOTPEHUSI  NCUXUYECKO20  COCMOAHUS  YElIOBEKa KaK CTPYKTYPHOTO, IIPOCTPAHCTBEHHOI'O
B33HMDpaCHOH0m£HHH Tpex IICUXUYCCKUX HGHTpOB. FHaBHaH HpaKTHHECKaH praHOCTb IIOHUMAaHUA
COOTHOLICHUSA MC)KZ[y HeHTpaMI/I 3aKJII0YacTCad B TOM, YTO B CBOHMX IICUXHMYCCKHUX ABMKCHHUAX YCIOBCK
OIMPAETCs HE Ha CaMH LIEHTPHI, & HAa UX OTOOPaYKSHHMSI.

BHHMaHHC BHHMAHHE

BHHMAHUE COSHaTelbBHOCTEB
1. UHTeAAEKTYaABHBIH 1. HHTeAAEKTyaAbHBIH
2. ODMOILHOHAABHBIH 2. OMOULHOHAABHBIH
3. IBurareapHBIH 3. [ABurareAbHBIH

Taxkoii moaxo/1 O3B0 HOHATE:

- Ka4ecTBa B3aWMOJEHCTBHS IIEHTPOB, TO €CTh OTOOpakeHHWE NPYyr B JAPYre, MpOsBIsIEMbIC B
YenoBeke Kak: 1) BHUMaHue; 2) CO3HATENBHOCTE;

- YTO YeNoBeK MO3HAET cedsl OCPEACTBOM OTOOPaKEHHUST OJHOTO LIEHTPA B IPYTOM;

- u3 onpenenenus ['puropust Hucckoro mposiBUIIach CyTh OJTHOBPEMEHHOTO (PYHKIIMOHHUPOBAHUS
Tpex IEHTPOB — Kak cocTosHue IlpaBequocty wiu nmo-apyromy Co3HaTENbHOCTH.

®deodan 3aTBOPHUK MOKa3all, 4TO «IyTh K COBEPIIEHCTBY — 3TO IyTh K CO3HAHMIO», TOTy4aeTCs
yro COBEpHIICHCTBOBAHUE — 3TO MEPeXoj] OT (PYHKIMOHUPOBAHUS MCHUXUKH OJHUM IIEHTPOM, YTO, MO
CYTH, SBIISICTCS MEXaHUYHOCTHIO K (DYHKIIMOHMPOBAHUIO TICHXHKH OJHOBPEMEHHO TpeMs ILICHTpaMH -
CosnarensHocTH. YenoBeKy HEOOXOIUMO HAy4YHTHCS B3aUMOACHCTBOBATH C OKPY)KAIOIIMM MHPOM HE
MOCPEACTBOM OJIHOTO TICHXWYECKOTo IeHTpa, TO €CTh, IONy4as BIEYATICHUS OT OOBIYHOTO
pearupoBaHusi, a B MOJHOTE, BO B3aUMHO OTOOPa)KEHHWH TPEX IIEHTPOB, MOJIy4yasl BIIEYATICHHUS OT TaK
Ha3bIBAEMOI'0 COCTOSIHHS TpaBegHOCTH. OTCIo/a TONYUWIIM OIpENeNeHNue HCUXUYECKO20 COCMOAHUSL,
orvparoIieecss Ha MOZAENb TPEX IEHTPOB:

Ilcuxuueckoe cocmoanue - 370 Ka4eCTBEHHOE COOTHOLIEHHE TPeX MCUXUYECKUX LEHTPOB B
npouecce B3aMMO/JEHCTBHSA YeJ0BEKa € OKPY/KAIOIIMM MHPOM ompefessiioliee CO3HATEIbHOCTb,
rJIyOMHY 3TOr0 B3aMMO/eHCTBHS.

311ech pacKphIBaeTCs POIb NCUXUYECKO20 COCMOsHUA KaK (aKTopa MOHUMaHKs B TIyOuHy, Oonee
rIyOOKOro TMOHUMaHUs. [lcuxuueckoe cocmosiHue ONpeernsieT, HACKONbKO TITyOOKO YeJIOBEK MOHHMAET
CYTh B3aMMOJICHCTBHS MITH HACKOJIBKO TITyOOKO YeTIOBEK MOHUMAET TO, C YEM OH B3aUMOJICHCTBYET.

U cnenyrommii BaXKHbIH U HHTEPECHBIH BBIBOJI, OTOOPaKAIONINH BBIIIIECKa3aHHOE:

CaMo npocTpaHCcTBO B3aMMO/IeliCTBUSI HMeeT TPU YPOBHSA B rayouny! Vi no npyromy:

IIpocTpancTBO B3aMMOAECTBUSL COCTOMT M3 TPeX HEe3aBHCHMBIX COCTABJISIOIIUX, KOTOPbIE
MOIYT MO OTAEJbHOCTH 0TOOpPaKaThCAd B MCUXHYECKMX OLIYLIEHHMAX, B MCUXHYECKUX YYBCTBaX, B
NMCUXHYECKOM CO3epLIaHMU.

[Monmywaercs, 4YTO MOCTH)KEHHE TIYOMHBI IPOCTPAHCTBA BO3MOXKHO TOJILKO ITOCPEINCTBOM
MPaBUIIBHO PabOoTAIOIIEeH W OPraHU30BAHHOM ITCUXUKH.

O moBepxHOCTHOM BocmpusaThu nucan ['ypmkueB. OH Ha3Ball «HEHOPMAJIBbHBIM TCHXUYECKUM
(akTOpOM», KaueCTBO B IICUXUKE COBPEMEHHBIX JIIOJICH Pa3BUBILIEECS B COBPEMEHHOM MHUPE B PE3YNILTATE
MOBEPXHOCTHOTI'O BOCTIPUSITHS BCEX BHJIOB BIICUATIICHUH, U KaK OH OTMeYal, 3TUM (DaKTOPOM «3apakeHbD» He
TOJIBKO JTFOTH, )KUBYILHE OOBIYHOM KHU3HBIO, HO H T€, KOTOPBIE IIOCBATHIIN CBOIO JKM3HB ITOMCKAM UCTHHBI.

MOMEHT TIOBEPXHOCTHOTO, OYKBAJIBHOI'O BOCHPHUATHS JojeH oTMmedaercs B Oubmuun: «M6o
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ckazano 8 Iucanuu: eom, A nonazaio ¢ Cuone KameHb Kpaey2olbHbuIU, U3OPAHHLIU, OpASOYEHHbI, U
sepyrowuii 8 Heco ne nocmoioumcs. Umaxk On 0112 8ac, eepyrowux, 0pazoyeHHoCms, a 015 Hedepyouux
KameHb, KOMOpblll Omeepeiu Cmpoument, HO KOMOPbli COeNacs 21agoio yeld, KaMeHb NPemblKanus U
KameHb cOONA3HA, O KOMOPblU OHU NPEMmbIKAIOMCs, He NOKOPAACH CLO8Y, HA YMO OHU U OCMABLEHb»
(1ITet.2:6-8) [4].

C TMCHXONOTMYECKOM TOYKM 3pEHHST BO MHOTHX MecTax OuOIMM KaMeHb CHMBOJIH3UPYET
MOBEPXHOCTHOE, OyKBaIbHOE TIOHNMaHue VICTHHEIL, Peo1oieBaeMoe Yepe3 Bepy.

Tak Kak ncuxuweckoe cocmosiHue ONpPENenseT TIyOMHY BOCIPHATHS TPH B3aHUMOJICHCTBUH, TO
MpocMaTpuBaeTcs BakHast poib cocmoauus B mporecce [lozHaHus, B3auMOJEHCTBHS UeNOBEKa CO
3HaHUEM, YTO COOTBETCTBYET TITyOMHE IMOHWMaHHS 3HAHUS, a B IEJIOM W BO3MOXHOCThH IPABHIBHOTO
Pa3BUTHUS YEJIOBEKa BOOOIIIE:

Ilcuxuueckoe cocmoanue GpopMupyer MeXaHU3M MbIILJIEHHs, TPUMeHsSIeMbIi YeJI0BEKOM B
ITo3Hanuu.

U 31ech HenpenoxHbIM (aKTOM SBISIETCS, TO, YTO B CHIY KaKUX-TO MPUYHUH 3TOT MOMEHT
yIylleH W3 BHUMAaHHs dYelloOBeKa B 00IIeM oOpa3zoBaTelnbHOM mpoiiecce. [loaToMy B COBpeMEHHOM
oOpa3zoBaHnu B OONbIIeH Mepe MPUMEHSIOTCS W Pa3BHBAIOTCS TOAXOJbl HAKOIUIEHUS M 00paboTKH
HaKOIUIEHHOTO 3HaHU. M coBceM He MpUMEHsIeTCsS U He UCCIeqyeTCs MOIX0J] KauecTBa B3auMOIEHCTBHS
CO 3HaHHEM, YTO HEMOCPECTBEHHO BKIIIOYAeT MOHMMAaHNE TOr0, KAKOM MEXaHN3M MBILIUICHHUS ITPUMEHSEeT
YEJIOBEK B 3TOM B3aUMOJICHCTBUU.

[onoxenus: Teopun IlpuunaHOCTH [8], 0cOoOeHHO MccnenoBanus B obnactu I[IpocrpancTBa M
Bpemenn [9], mo3BOMMIM TMPENNONOXKUTH, UYTO IPOCTPAHCTBEHHOE B3aWMOpPACIONOKEHHUE TpPex
MCUXUYECKUX JIOKAIH3anui (IIEHTPOB) W B3aMMOJEHCTBHE WX MEXKIy co0oil depe3 OTOOpakeHUe
CTaHOBHTCS WMCTOYHHKOM TOTO, 4YTO B TICHXOJIOTHMHM Ha3blBaeTcs BHYTpeHHsSs paboTa WM Bpems
MOJJOOHBIM MTPOSIBIICHHEM IICHXHYECKOTO (DYHKIIMOHUPOBAHMSL.
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BO3MOXHOCTH ITPHMEHEHHS METOA I'PB B OBAACTH OTBOPA
CIIEIIMAAHCTOB HA NOAXKHOCTH CBSISAHHBIE C BBICOKHM
YPOBHEM CTPECCA

O'Kud E.
BSc MBA (®akynbsrer Ynpasnenus Kaapamu u Opranuzanuonnoii [Tcuxonoruu, Cutu YHausepcuret, JIOHIOH)
www.gdvlife.co.uk e-mail: elena@gdvlife.co.uk

Bornesnu, BbI3BaHHBIE CTPECCOM, CTAHOBSATCS HACTOSINEH MPOOIEMOM pa3BUTHIX CTpaH 3amaja.
UccnenoBanms, npoBeaennsie bputanckoit MeaumuHcKol Accolnuanuei, MoKas3aid, YTO YeI0OBEUECKUI
OpraHu3M He B COCTOSHHUHM HaXOJWUTCS IMOJ JUTUTEIBHBIM M MOHOTOHHBIM CTpeccoM 0e3 Kakux IJu0o
[aTOJIOTMYECKUX H3MEHEHWH. BcriencrBue crpecca OpraHuM3M IEPEXOAUT HaA IOBBIIICHHBIA PEXUM
(YHKIIMOHUPOBAHUS U HE CIIOCOOCH pPAacclaOHUThCS, Jake €clIM HCTOYHUK CTpecca ucuesaer. Takas
CUTYyaIusl TUIIMYHA JUIA JIIOJIEH, KOTOphIe CTaBAT BBICOKHE IENH CBSI3aHHBIE C POJIOM JAeATelnbHOCTH. OHH
TEeM caMbIM TOMAJAIOT B TPYIITY PUCKA CEPIEYHBIX M HEPBHO-COCYIHUCTHIX 3a0onieBaHuid. B pezynbrare
3TOr0, MHOTHE BpHTaHCKHE KOMITAHWHM TPOBOIAT PETYISPHBIA CTpEecC-ayIuT M CTPecc-oTOOp cpenu
paboTHUKOB HanboJee MOABEPIKEHHBIX PHCKY.
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B 1999 rony mbl pemminn co3gaTh HCCIENOBAaTENbCKUN MPOEKT, IIebI0 KOTOPOro cTaja 3ajada
MOJTBEPXKICHUS (MM OMPOBEPIKCHUS) 3asBICHUN MHOTHX aBTOPOB, O TOM, uro meron ['PB obnamaer
JIMATHOCTUYECKUMHE CBOMCTBAMH U CIIOCOOEH OMPENENUTh HE TOIBKO MCUXO(QU3HOIOTHYECKOe COCTOSTHIE
3J10pOBbSI UETIOBEKA, HO U €r0 YPOBEHb CONPOTHUBISIEMOCTH CTPECCY.

B namem otyerHoM goknane Ha cummosumyme B Hpmanguu (Jobcon & O’Kud, 2005) mbr
NpUILIA K BbIBOAY u4TO ['PB nelcTBUTENBHO B COCTOSIHUM OIIEHWTHh YPOBEHb PEAKIIMU 4YelOBeKa Ha
BHEIIIHUE CTPECCOPHbIE BO3AEHCTBUA. XOTS JOKAa3aTeIbCTB B O3y MEAUKO-AMArHOCTUYECKUX CBOICTB
I'PB MBI HEe OOHapyXWJIM, TEM HE MEHEee, 3TOT METOJ TOKa3zal ceOs KaK BaKHBIM HHCTPYMEHT JIs
ornpezeneHus 3PPEKTUBHOCTH MTPOTHBO-CTPECCOBBIX MPOIETYP.

B xome wuccnemoBaHuit MBI HCHOJNB30BAIM MapaMETPUYECKUH aHaiIM3 (CTaTHCTUYECKas
nporpamma SPSS, akanemuueckas Bepcusi) cpenu 97 denoBek, BKIIoYas KOHTpOJbHYIO rpymnmy. [lpu
3TOM BBIICHHJIOCH, YTO Takoi mapamerp I'PB anammza kak ['PB-sHTponus npuobOperaer oco0o BaxHOE
3HAYCHUE TPH BBIIBICHUM CTPECC-COMPOTHBISIEMOCTH M CIIOCOOHOCTH YEJIOBEKa HHHUIUHPOBATH W
«BMECTUTBY» B Cce0sl TIEpEMEHBL.. « JHTPOIUSI» O3Ha4daeT TpaHchopMalus B MEPEBOJE C TPEUECKOrO H
SIBJISIETCS [TOKA3aTeNleM CTEIEHU U3MEHEHUH B CHCTEME.

BriepBrie aT0 nonsTue 6610 onpexaencHo Kimaysuycom B 1865 s onucanust 1ro U 2ro 3aKoHOB
Tepmonunamuku. KoporkoB BBen nonsarue nHpopmanuonHod ['PB-sHTponum kak «Mepbl U3MeEpeHHs
YelnoBe4YecKo HeomnpeneneHHocTH». OH TakKe BBIBENl MaTeMaTHYECKYIO (OpPMYIy, COTIIACHO KOTOPOI
I'PB-suTponust ectb (pyHKIHS, ompeaesieMas pachpeieicHueM H300paXKeHHs W ero JWCIepcHe, a
TaKKe HAJIMINEM TTOBTOPSIOIIMXCS JIEMEHTOB U yriioM aBTokopensnuu. (Koporkos, 2001).

B pesynprare wuccienoBaHW MBI BBISBHIM, 4YTO YpoBeHb [ PB-snTponum OGonmbpminMHCTBA
YYaCTHHUKOB, KOTOpBIE OBLIM OTHOCHTENBHO 3JI0pOBBI W HE TpeObIBaJl B COCTOSHUM CTpecca, ObLI
3HAYUTEJBLHO BbIIIE, YeM Yy TEX, KOTOpbIe OBbUIM HAalpaBJICHbl BpayaMd Ha IPOTHBO-CTPECCOBBHIE
MPOIIETyphl WIN Y TE€X, KOTOPhIE yKa3ain Ha Hamugue cTpecca (t = -5.066, p = 0.000). BaxxHo 3ameTuTsh,
yTO nokazatenb ['PB-sHTponuu ocTaBajicssi HEM3MEHHBIM KakK JI0, TaK W IOCJ€ JNaHHBIX npouenyp. Ha
OCHOBE 3THUX JaHHBIX MBI BBIABHHYIM IPEANOJIOKEHHE O TOM, 4YTO IokazaTenb | PB-sHTpomnuu
COOTHOCHTCH C ONpE/IEIEHHBIM TUIIOM Peakllii aBTOHOMHOM HepBHOM cucteMbl. KoHKpeTHas peakuus, B
CBOIO Ouepelb, COOTHOCHTCA C IICMXO3MOLMOHAJIBHBIM CKJIaJ0M JMYHOCTH. OTO MPEANOI0KEHHE
MOKAa3aJI0Ch HaM HACTOJILKO MEPCIIEKTUBHBIM , YTO MBI PEIIMIIN PACIIUPUTH chepy HAIIMX MCCIIeJOBaHUM
U BBIACHUTH 3aBUCHUMOCTh MEXIY JOMHHHMPYIOIIUMH TEHJIEHIMSIMH B XapaKTepe 4eloBeka (TO 4YTO B
3araJiHON MICHXOJIOTUH Ha3bIBaeTcs “traits”) u ero ['PB tumom.

Omnpenenenrie JOMUHHUPYIOMIUX CBOWCTB JIMYHOCTH SIBJISIETCS 0a30H JUTS MOHWMAaHHS MOBEICHUS
YenoBeka. B HacTosmmii MOMEHT MBI Hcioib3yeM Monens bonbimnoii [IsaTepku koTopast BKIto4aer B ceds
5 TJIaBHBIX MAPAMETPOB, OMPEAEISIOMNX TUIT TUYHOCTH . «Monens bonpiioii [IsaTepku» BHECIa BECOMBIM
BKJIQ/I B MCCJICIOBAHHS 3aBHCHMOCTH MEKIY THIIOM JTMYHOCTH M JOCTHKCHUSMHU B MPO(ECCHOHATHHOM
chepe. K npumepy, bappuk & Maynr, (1991) BbIABUIM, YTO MOKa3aTelb JOOPOCOBECTHOCTU CIIY)KHT
HaJeKHBIM KpUTEpHUEM IPOTHOZHUPOBAHUS JOCTHIKEHHH JIMYHOCTH IPAKTHUYECKH BO BCEX OTPACIAX
nesITeabHOCTH. JJoOpOCOBECTHBIM YeIOBEK, KaK IPaBUIIO, ISJICyCTPEMIICH B 00J1aJaeT CHIIBHOM BOJIeH, OH
TaKXKe UMeeT OOJIbIe IIAHCOB CIIPABUTHCS CO CTPECCOM.

I'maBHOM 3ajadyeld HaIero MHOIOIUIAHOBOTO M MEXKKYJIBTYPHOTO HCCIENOBAHUS SBIISIETCA
MOMOIIb CIHEIHaIiCcTaM M0 O0TOOpY KaHIUAATOB Ha BBICOKO-CTPECCOBBIE CIENHAIbHOCTH, TaKUE Kak
OIlepaTOpbl BO3AYIIHBIX ITYTEH, IIEPCOHAI CKOPOW MOMOILM, NOJULEHCKAE U BOCHHBIE MOAPA3ACICHUS.
OnHa U3 ocTphIX MpobIeM B OTOOpE MepcoHana — OTCYTCTBHE OOBEKTHBHBIX METOJIOB OICHKU CTPEcC-
conpotuBisieMocTH. B Hammx paHHux uccnenoBanusix ([Joocon & O’Kud, 2000) MBI BBISIBHIH
OTCYTCTBHE CTATHCTHYECKOHW 3aBHCUMOCTH Mexay THoM ['PB m300pakeHHMs W CaMOOIICHKOW YpOBHS
crpecca. DTO 0O3HAYaAeT, YTO YEJIOBEK HE B COCTOSIHUM PEATbHO OLECHHTH «JIaBIICHHE» OOCTOSTEILCTB.
Hexoropsie mroau >kajJoBaIMCh Ha HEBBIHOCHUMBIN CTpecc, HO OOBEKTUBHO MbI HE HAIIUIM MPHU3HAKOB
MICUXOAMOIMOHAIILHOTO HampspkeHus. B To Bpemsi Kak japyrue ObUIM YOEXKIEHBI B COOCTBEHHOM
PaBHOBECHUHU TIPU HaJIWYHMU BCEX MPH3HAKOB TITYOOKOrO CTPECCOBOTO COCTOSIHUS. Ecin Mbl pazrpaHnduM
CyOBEKTHBHOE BOCIIPHUSTHE JABJICHUS OOCTOSATENLCTB M WX peajbHOEC IaBICHHE, TO MBI MOXKEM
NPEANoNIOKUTh, UTO I PB peructpupyer HeoCO3HaHHYIO PeakllUi0 TUYHOCTH Ha BHEIIHUE cTpeccophl. 1 B
aToii cBsa3u ['PB Moker ObITh YHHMKAJIbHBIM METOJOM B IMPO(ECCHOHAIBHOM OTOOpPE CIICIHUAIUCTOBR,
00BEKTUBHO U3MEPSIOIINM YPOBEHb CTPECCOBOTO PEarUPOBAHUSI.

3naunmocts ['PB-s3nTponum ans mpod. orGopa moaTBepKIaercs aBTOPaAMH HCCICIOBAHHS
aIanTaIllMOHHOTO CHHJIPOMAa Cpenyd YYacTHUKOB mojsipHoHM »skcremumuu (Om & [D'ypekwit). Onu
O0OHapyXHJIH, 4TO HanOosiee HU3KHH ypoBeHb [ PB-aHTponum npuxoautcst Ha nepuoxa kpusuca. Korga



144 JlcuxoghusuorozumecKue UCcAL008an1LsL

MOJSIPHUK PEIIAeT CMUPUTHCS W TMPUHATH OOCTOSITENBCTBA, TO aJANTAI[MOHHBIA MEpUOJ 3aBepIIaeTcs, 1
ypoBeHb ['PB-sHTponuu moBbIIaeTcsa, ocTaBasCh 3aTeM HEU3MEHHBIM JI0 KOHIA SKCIEAWLHU. ABTOPHI
TaKKe MPUILTH K BbIBOAY, uTo ['PB-aHTpomnua sBnserca HageXHBIM, HEM3MEHHBIM U «HE3aBUCHMBIM OT
octanpHbIX Tapamerpo» (Om & I'ypckmii, 2004, c. 17) mokaszaTeneM, OTpa’KarolIMM HW3MCHCHHS Ha
WHIUBUAYaIbHOM U TPYIIIOBOM YpPOBHE.

Tema nuis1 06cy:x1eHNA

[Touemy wuenoBek ompeaeiacHHOro ckiaaa npu [ PB-tectupoBanmu nemMoHcTpupyeT Oosee
BBICOKUU YpOBEHb 3HTponuu? SIBiIseTcd Ju 3TO Pe3yibTaTOM HACJEACTBEHHOCTH WM MBI MOXEM
00y4HTh JIFOJICH aJICKBATHO PearupoBaTh Ha cTpecc?

OcHOBBIBasICh Ha pe3yibTaTax MPENbIIyIIUX HCCIEJOBAHUNA, MBI IOJaraeM, 4YTO JINYHOCThH C
OOJBIINM CIIEKTPOM BO3MOXKHOCTEH, MM BBIOOPOM, MPOAEMOHCTPUPYET Ooliee BHICOKUN ypoBeHb [ PB-
SHTpONMH, U OyIeT 00JiagaTh CIIOCOOHOCTHIO K CAaMOOpPraHHM3allMK. JTa MPEANOChUIKA MOATBEPKIACTCS
¢uznkoM BonbiiMaHOM, KOTOPEII TOBOPUI YTO SHTPOMUS — 3TO HE (PH3MUECKOE TIOHSITHE, & «KOJINYECTBO
BO3MOKHOCTEH, UMEIOIINXCS Y ONpeAeTIeHHON CUcTeMbl it camoopranusarmmn» (boiasiman, 1964). Mbl
TaKKe IPEANoyIaraeM, 4YTo CIMUIIKOM BBICOKUN ypoBeHb ['PB-sHTponnu MoKeT MPUBECTH K MEHTAJIbHBIM
paccrporicTBaM, mm3oppeHuu u T.10. Ecnu ke ['PB-3HTponus HapoTHB, CIUIIKOM Malia, TO BEpOSTHEH
BCEr0 3TOT YEJIOBEK UCUepIall CBOM BO3MOXXHOCTH M HAXOJUTCA Ha TPaHH CPHIBA.

B 2003 romy bBpuranckas mpecca oxapakrepuzoBana Meroj [PB kak «ObicTpblif criocod
MIPOHUKHOBEHHS B YM M TEJIO UelnoBeka 0e3 HeoOxomumocTH BekphiTHs» (The Independent, 2003). Eciu
9TO JEHCTBHTENBHO TaK, TO MOXKEM JIM Mbl TaKUM OOpa3oM 3ariisiHyTh BHYTPb JIMJEPOB, MOJIUTHUKOB,
Joziel Ha/lelleHHbIX BiacThio? KakuMu kadecTBamm obiamaer Hactosmui iunaep? Kak cnpaBHTBCS coO
cTtpeccoM U Kak [ PB TexHOn0rns NoMoKeT HaM CTaTh CYACTIMBEE B ITOM BEYHO MEHSIOIIEMCSI MUPE.

Bnaromapro Ilonma [loGcona, Bemyiero Jiekropa mo OpranusanmonHomy Iloemenuto (Curtu
Yuusepcurer, Jlonaon), upexropa nentpa usydenus Jlunepcrsa u Mzmenenuit, 3a ero moJaepxKy.
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OIIEHKA BAHUSTHHUST SHEPTETHYECKOI'O 'OAOOJAHHSI HA OPTAHH3M
YEAOBEKA METOAOM I'ASOPA3PsIIHOHU BU3YAAHU3AIIHHA

Hexpacosa JI.II.

r. Camapa lara-n@sama.ru

B nacrosimiee BpeMsa BONpPOC O TOM, YTO CO3HAHWE W IMCUXHUKA OKa3bIBAIOT HEMOCPEICTBEHHOE
BJIIMSIHUE HA COCTOSHWE OpraHU3Ma HE BbBI3BIBAET COMHEHHUN. XOpOLIME PEe3yNbTaThl I YIY4YIIECHUA
COCTOSIHUS 3IIOPOBbS JOCTHUTAIOTCS C IIOMOIIBI0O MEHTadbHOTrO TpeHWHTa. OmHOW M3 MOIIHBIX
03/JI0POBHUTEIBHBIX TEXHHUK, CO3JaHHOW M mpuMeHseMoi mmikomoi J[DOUP, sBusercs sHepromoct —
SHEPreTUYECKOE rOJIOAAHUE , ITOCIE KOTOPOrO IPOUCXOAUT IMOBBILICHUE SHEPTETUKH U 0310POBJICHHUE.

Jlis  OlleHKM M3MEHEHHMSI COCTOSHUS 4YeJIOBEeKa II0CHE MPOXOXKACHUS JHEPronocra ObLI
HCIIONIB30BaH METOJ Ta30pa3psIHON BU3yaIn3aIiii. B ncciaenoBanmsIX MpUHUMAIN ydacTue 14 denoBek,
npomenmux odydenue B mkone [IDMP. Ha I'PB-kamepe KoporkoBa mpoBoauiu J1Be CheMKH — 0e3
¢unbTpa M ¢ QuibTpoM. [lomydeHHble aaHHBIC 00OpabaThIBaM ¢ IOMOINBIO mporpamm: ['PB-
MepuanaHHe aHanu3 U [ PB-aktuBamus. AHaIM3UpOBaIM M3MEHEHHUS CIEMYIONIUX ITOKa3aTeNeh: THUI
I'PB-rpammMm, 1uiomaab CBEYEHHUS, CUMMETpPHS, YPOBEHb AaKTUBAIMU, (HAaKTOpP 3I0POBbS H YPOBEHb
aJanTalyH.
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Ha ocHoBanmm ['PB-rpamm 6e3 ¢uibTpa MOXHO CYAWTh O BBIPQKEHHOCTH W JIOKAIW3AIHH
BEreTaTUBHOW HEJIOCTATOYHOCTH, B TO BpeMs kak [ PB-rpammbl ¢ (QuiIBTpOM MO3BONSIOT OICHUTH
CYMMAapHbId SHEPreTUYEeCKUil 3amac opraHu3ma. M3MeHeHue CTENeHM BEreTaTUBHOIO KOHTPOJA U
(YHKIIMOHAIBHOTO 3araca YHEPTrUH OIEHUBAH 110 U3MEHEHHIO TUIONIAId CBEYEHHsI COOTBETCTBYIOIIUX
I'PB-rpamm. AHanu3 MOMy4YeHHBIX PE3yAbTATOB MO3BOJIMII Pa3fAeIUTh YYACTHUKOB HA TPU TPYIIIIHL.

1 rpynna (7 wenoBek B Bo3pacte 21-53 mer) AocTUTiia OYEHb XOPOUIMX pPeE3yIbTaTOB. ITO
BBIPA3WJIOCh B pE3KOM MoOBBIIIeHHH (10 235%) BereraTuBHOro KOHTpons (puc.l) W yBeTMYEHUHU
¢yHKIMOHANBHOrO 3anaca sHeprun (20-46%) s ogHOro venoBeka (GYHKIIMOHAIBHBIN 3arac SHEPTHH
HECKOJIbKO YMEHBIIWICS, OJHAKO MPH 3TOM (aKTOp 370pOBbS TpHUIIET B HOpMY (10 mocta Oblna
9HEPron30BITOYHOCTD). sl [BYX y4acTHUKOB ObUTH 3aduKcupoBaHbl M3MeHeHus THIOB [ PB-rpamm c
¢unprpom. UmeBmme Mecto a0 nocta nedektsl D1 u D2W-tnna (puc.2) ucyesnu. IHTEpecCHO OTMETUTH
eme onuH (akt. Y OIHOW YYaCTHHUIBI YAAJCH amIeHIMKC, YTO OTYETIMBO MposiBuiock Ha 2R I'PB-
rpamMme. [locne sHEpromnocTa npoBas B 30HE yJAJIEHHOT0 OpraHa ncyes.

2 rpymmy (4 denoBeka B Bo3pacTe 44-46 JeT) COCTAaBWIM YYaCTHUKH, KOTOPBIE M3HAYAIBHO
WMENH BBICOKHE MTOKa3aTeN! BEreTaTuBHOrO YIPaBIeHUs U PYHKIIMOHATIBHOTO 3anaca SHepruu. Ux ['PB-
rpaMMBbl TOCJI€ TOCTa W3MEHSUIMCh He3HauuTenbHO. [l mpencraBuTeneil 3THUX ABYX TpyHHI OBLIH
XapaKTepHHI SIPKHE MO3UTUBHBIE OIIYIIEHUS.

3 rpymma (3 demoBeka B Bo3pacte 32-46 5er) cocrosuta U3 JONEH, KOTOPBIC 3aTPYAHSUIACH
OLIEHUTH CBOM pe3ynbraThl. Jist HuX HaOmonanocs cHikenue (13-20%) BereraTHBHOTO yHpaBICHUS U
Hebomnbioe (o 14%) MOHMKEHUE WM HEM3MEHHOCTh (PYHKIIMOHANBHOTO 3araca dHepruu. [Ipu sTom
(akTop 37M0pOBBS M YPOBEHb aKTHBAIWHU YIYYIIAIUCh. XapaKTepPHOW OCOOCHHOCTHIO ITHX yYaCTHHUKOB
SIBHJIOCh HAJIMYHE OJIOKOB B ITO3BOHOYHUKE. MOXKHO MPEATIONOKNTh, YTO yAalleHHE BHYTPEHHUX OJIOKOB
MO3BOJIUT UM TIOBBICUTH 3()()EeKTHBHOCTH YHEPTETUIECKOTO TOJIOJIAHHSL.

a) 1o 3;iepfon00Ta 0) mocie sHepronocra
ITnomans 8576, Cummerpust 80% ITnomans 29469, Cummerpust 84%
Puc. 1 «I'PB-aypay» 6e3 puibtpa

VYBenuueHue mIomaan CBECYCHUs VMeHbIIeHUE Iomaau CBCYCHUs

J10 SHEPTOoIocTa

I0CJIE DHEPTOIIOCTA
3R 4R 4L 5L
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Puc.2 N3menenue tuna ['PB-rpaMM nocie sHepreTn4eckoro rojoJaHus

Jlo sHepromocTa TEpBBI YpPOBEHBb aJamnTallMk WMENTH 6 dYelnoBeK, mocie — 12, mpudem 2
YYACTHHMKA LIATHYJIM C TPETHErO HA NEPBBIIA YPOBEHb.

O06o00mias pe3ynbTaThl, CIEAYeT OTMETHUTh, YTO HEOOXOIUMBIM YycloBHEM OecriepeOoiHON
ACATCIBHOCTU BCEX CHUCTEM OpraHu3Ma ABJIACTCA BBICOKHH YPOBCHL BEICTAaTUBHOI'O YIIPABJICHHUA
CHCLHUATU3UPOBAHHBIMUA CTPYKTypaMH oOpraHu3ma. B OOJBIIMHCTBE CIIy4acB 3HEPreTHYECCKUN IOCT
MO3BOJSICT TAaKOr'O0 YPOBHS MOCTHUTHYTh. MeTOm Ta30pas3psaHOd BU3YyaTU3aIMH JeNaeT HarISAHBIM
M3MEHEHUS COCTOSHUS YeJIOBEKA MPHU MTPOXOKIACHIH SHEPT €THIECKOTO TOJIO0TAaHHUS.
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AUYHOCTHO-OPHEHTHPOBAHHBIN KOPPEKIITHOHHBIHN ITOAXO K
O3JO0OPOBAEHHIO YIJAIIHUXCHA

*IIonmoBa T.B., ***byaarosa T.E., **Tapacosa M.H.,
***Banosa JI.I., ***HBanoBa N.A.
*HOHO-Y pasIbCKHI TOCYAapCTBEHHBIN YHUBepcUTET, YensouHck; **Kypranckuii 6a30BbIi MEAUIIMHCKHIA

koiemk, ***MYVY «['umnazust Ne 57», Kypraun bulat _t@list.ru

Ha stane oOHOBJIEHHSI COBPEMEHHOW CHUCTEMBI 00pa3oBaHHS yJeNsercs OONbIIOe BHHUMaHHE
(OpMHPOBAHUIO TOTPEOHOCTH COXPaHEHHS CBOETO 3J0POBbSl Y MOJPACTAIONIEI0 MOKOJEHHUS Yepes
3M0pOBBIA  00pa3 u3HW. OCHOBHYIO POIIb B 3TOM HIPAIOT MEXKIUYHOCTHBIC B3aMMOOTHOIICHHS
poauTeneil u Nered, OTKIAABIBAIOIINECS HA TOACO3HATENILHOM YPOBHE M BIHUSIOIIME Ha CTaHOBIICHHE
mnaHocTH pebenka. Crocod oOpamieHust ¢ JAeTbMH, 00pa3 »KHU3HH, CTHIb OOILICHUS B3POCIBIX APYT C
JPYroM Ha ria3ax y peOEHKa BayKHBI JJIs CTAaHOBJICHUS xapaktepa [3, 4]. [IpuodiieHne peOEHKa K OI[CHKE
W CaMOOIICHKE AYIIEBHOTO W (PH3MUYECKOrO COCTOSHHS 3J0POBBS, K TMPOOJIEME COXPaHEHHS CBOETO
310POBbA  ABJIACTCA BaXXHbIM BOCHHUTATCIBHBIM ITPOLECCOM. COBMECTHBII TIIOHMCK H PacCKphBITUC
BHYTPEHHHX pE3EpPBOB JCTEH, CO3JaHUE YCIOBUH ISl CaMOAKTyalIM3alldik JIMYHOCTH Y4alluXcs,
atMocepa coTpyaHHYECTBA YYHTENs C OOy4aeMbIM SIBIISICTCS YCIOBHEM COXPAHEHHUS 310pOBBSL.
HCOGXOIII/IMOCTB OTpasuThb IIpHU 3TOM HCI/IXO(bI/ISI/IOJ'IOFI/I‘IeCKI/Ie HU3MCHCHHA B OpraHU3ME OCYIHICCTBIACTCA
MPH TIOMOIIY TPUOOPOB HOBOTO TMTOKOJIEHUSI.

ILlenvto mipoBenéHHOW  pabOTHI SBHJIOCH HccieqoBanue 3()QEeKTHBHOCTH  JTHMYHOCTHO-
OPUCHTHUPOBAHHOTI'O KOPPEKOMOHHOI'O IOAXO0Ja B O3JOPOBJICHHMHU YYalIUXCA MHpU IIOMOIIM METOOa
razopaspsiHON BU3yaau3allu.

3anauu ucciaen0BaHuUs:

1. Ompenenuth 3aBUCHMOCTh TOKa3zatenedl razopaspsaHoil Busyanuzammu (I'PB-rpadum) or
MICUXOJIOTMYECKUX JIMYHOCTHBIX OCOOEHHOCTEH HCCIeNyeMbIX M OT XapakTepa 5SMOIMOHAIBHOTO
CaMOBO3/ICHCTBHS;

2. BriaButh pa3jindyue B agalTalMOHHBIX PCaKIHAX OpraHu3Ma Ha I[eflCTBPIe CBCTOBBIX BOJIH
pa3anH0171 JJIMHBI B 3aBUCUMOCTU OT TEMIIEPAMCHTA UCIBITYEMBIX

3. U3yuuth 3aBHCHMOCTb  IICHXO(QH3HOJIOTHYECKOT'O0  COCTOSHHUS  OOCIENyeMBIX  OT
MPOCTYIIMBAHUS KIACCHYSCKOW MY3BIKH H POK-MY3BIKH.

Mamepuanst u memoost uccieoosanus. B uccnenoBannu npuHsy ydactue netu 10-12 ner, 16-
19 ner, xenmmubl 28-38 ner. Bee ucnbITyeMble MO JaHHBIM MEIUIIMHCKOTO OOCIEIOBaHMS MPH3HAHBI
MPAKTUYCCKU 3J0POBbIMHU. 21_115[ OnpeaACICHUSA ICUXOJIOTUICCKUX CBOMCTB JIMYHOCTH HCIIOJIb30BAIN TECTHI
Jlromepa, PycanoBa, Aiizenka, Jleonrapaa. Cxema uccieioBaHUS: a) TECTHPOBAHHE MO LIBETOBOMY TECTY
Jlromepa, ['PB-rpadus, perucrpaiius OMOPU3NISCKUX MOKa3aTeNleld B MOKoe (KOHTPOJIb); B) MPOBEACHUE
CBETOBOT'O (3BYKOBOI'O, CJIOBECHOI'0) BO3/ICHCTBHS; T') perucrpaius ouopusndeckux nokaszareneii, [ PB-
rpadus, TeCTUpOBaHHWE MO LBETOBOMY TecTy Jlromepa. JInsi CBETOBOTO BO3JCHCTBHUS HCIIONB30BAIH
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OCBEII[EHHE UCTBITYEMOTO KPAaCHBIM, 3€JI€HBIM, JKEITHIM, CHHUM I[BETOM, THEBHOW CBET M OTCYTCTBHE
CBETa, JJI MY3bIKaJIbHOIO — IPOCIYLIIMBAHHUE ITPOU3BEACHUI BruBanbu.

Pe3ynomamel. B mepBOM UCCIEOBaHMM 1O pe3yjbTaTaM IICUXOJIOTMYECKOT0 TEeCTHPOBAHUA
ucnbITyeMbie (CTymeHTKH 1 Kypca) Obutd pasnencHpl Ha 4 rpymmbel: 1 rpymma — 20 denoBek —
MEJIaHXOJIMKH; 2 Tpymma — 27 4eloBeK — CAHTBUHUKH; 3 rpynma — 29 denoBek- xojepuku; 4 rpymma - 8
yenoBek — (uermaTukd [1, 5]. I1o nokasarensm ['PB-rpadgun BeISIBUIHCH JOCTOBEPHBIE PA3THUUS MEXKITY
2 rpymmoit u 1, 3, 4 rpynmamu. Y WUCCIEIyeMbIX C CAHTBHHHUCTHYECKHM THIIOM TeMIIepaMeHTa
MoKa3aTenu UHTerpaidpHo miomanau ['PB-rpamMm HaxoasaTcs B 30He HOPMBL. Y HccaenyeMbix 1 u 3 rpynn
MoKa3aTellb HHTErpajbHOM TUIONIAIU CIIeBa M CIIpaBa HAXOAMUTCS HWKE HOPMBI, YTO CBUJICTEIBCTBYET 00
9HEPTreTUYECKON HEIOCTaTOYHOCTH OPTaHU3Ma B IIEJIOM.

MEIC/IEHHBIN CaMOHACTPOM BBI3BAI HEOMHO3HAYHYIO peakmuio HuchbITyeMblx (puc. 1). Ilo
nokazarenssm ['PB-rpamm Obuto BbieneHo 4 rpymmbl. B 1 rpymme CTyAEHTOK - MPU OTPUIATEINBHOM
MEepEeKUBAHUK TPOMCXOAMIIO JIOCTOBEPHOE yBenmuueHue mnapamerpoB ['PB-rpadum u HesHauuTenpHOE
JanpHelIee WX TIOBBIIICHUE TPU TOJNOXKHUTEIBHOM TEPEKUBAHUU («CTaOWIBHOCTh aJanTanuny). Y
UCTIBITYEMBIX 2 TPYIIBI CTYJEHTOK 00IIas Iiomaab razopaspsaHoro uznyuenus (I'PU) HesnauutensHO
YBENUYMIACh TPU OTPHUIATEIBHBIX TEPEKUBAHUAX W 3aT€M YMEHBIIWIACh IPU IOJOKUTEIBHBIX
(«HEOCTATOYHOCTD ajanTalyn»). B 3 rpymme cTyIeHTOK Y HCHBITYEeMbIX HaOII0aIoch JOCTOBEPHOE
yMeHblIeHne Tmokaszareneid ['PB-rpaduu npu orpumaTenbHOM HAcTpoe W JIOCTOBEPHOE YBEIMYCHHE
moKasareleil - TIpyu MOJIOKHUTENBHOM («HANpspDKeHHE alanTaium»). B 4 rpymme cTyJeHTOK HaOIoaancs
POCT IUIOIIAM 3aCBETKH U IPU OTPHUIATEIHHOM M IPU MOJOKHUTETFHOM HacTpoe («KOMIleHcalus»). B
TecTe AM3eHKa MO MOKa3aTedl0 MHTPOBEPCHH 3HAUUTENbHBIX Pa3IHuMil MeXAY IpylIaMi He BBISBIICHO;
O MOKa3aTelo HeMpoTH3Ma camoe HU3KOe 3HaueHHne ObUIo B 1 rpymie co «cTabWIIbHON alanTanuei» u
camoe BBICOKOE - B 3 TPYIINE C «HANPSKEHUEM aJarlTalum.

ITo pesynbraTam Tecra Jleonrapaa B 1 rpymme npeodianand dMOTHBHBIC, SK3aJILTHPOBAHHBIC U
JIEMOHCTPaTHUBHBIE YepThl XapakTepa. Bo 2 rpymme ¢ «HemocTaTOdHOCTHIO aJalTalruuy Mpeodiiaaau
JIEMOHCTPAaTUBHBIC, 3K3aJIbTHPOBAHHbIE, HEYpPAaBHOBEIICHHbIE M TUIIEPTHMHBIE YepTHl Xapakrepa; B 3
TpyIIe - SMOTHUBHBIEC, TPEBOXKHBIE M MENaHTUYHBIE YepThl XapakTepa. B 4 rpymme ¢ «xoMreHcaruen»
npeodIiaai SK3aIbTHPOBAHHbIC, SMOTHBHBIC M BO30YIUMBIC YEPTHI XapaKTepa.

Ilo Tumy TemriepameHta B 1 Tpymme CTyJEHTOK Mpeodianand CaHTBHHUKU - 54 %, 3aTem
MEJaHXOIMKH - 23 %, xonepuku - 14 %, dpaermatuku - 9 %. Bo 2 rpymme CTyIeHTOK Ipeodiiaaanu
xosepuku - 50 %, 3aTem menanxonuku - 30 %, ¢permatiku - 20 %. B 3 rpyrmme cTyIeHTOK — XOJIepUKH -
45 %, memanxomuku - 33 %, caurBuHUKHA - 22 %. B 4 rpynme cTymeHTOK MemaHXOmMMKH - 43 %,
CaHTBUHHKH - 29 %, dnermatuku -14 %, xonepuku — 14 %.

17000
16000 [
15000 |
14000 f
13000 |
2 12000
(0]
g
= 11000
10000 f
9000 |
8000 f | —o— 1rpynna
- - 2 rpynna
7000 L L . L L L L L L . L === 3 rpynna
SL koHTponb  SL "+" SR koHTponb SR "+" S 06. koHTponb S 06. "+" — 4 rpynna
SL SR " S 06."-"

Puc. 1. Vi3mMeHeHue miomaay ra3opa3psqHoro H300paKeHusl oA AeHCTBUEM MEPEKMBAHUS TMIYHOCTHO-3HAYMMBIX
curyarmi (mukcenb): SL koHTpos - wiomaab ['PU (cieBa) B ucxomom coctosaum;, SL “- - miomans ['PU
(ceBa) mpu NepeKUBAHUSAX OTPULATEIBHBIX cuTyanuit; SL “+” - mromans I'PU (cneBa) mpu nepexxuBaHUsIX

TIOJIOKUTEIBHBIX cUTyaruid; SR koHTpons - miomans ['PU (cnpaBa) B uicxoqHoM coctostauy; SR “- - mumorap

I'PU (cnpaBa) npu nepexxuBaHUAX OTPUIATENbHBIX cuTyanuid; SR “+” - miomans I'PU (cnipaBa) npu
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MIEPEKMUBAHUSIX TTOJIOKUTENBHBIX CUTYalU; S 00. KOHTPOJIb - mwiomaas I 'PU (00mias) B MCXOAHOM COCTOSIHUM; S 00.
“- - mromans ['PU (o0mmast) npu nepeskMBaHUsIX OTPHLATENBHBIX CUTYyalmid; So0. “+” - momans ['PU (obmast)
TPH TIEPEKUBAHUSIX MONIOKHUTETBHBIX CUTYAITHH.

B tecte Jlromepa mo dakTopy HecTaOMIBHOCTH BbIOOpa HamOombliee yBenuueHue (p<0,05)
npousonuio B III rpynme. ®@akrop TtpeBoxHocTn yBenuuwics B I, III, IV rpynmnax, u ymensumics Bo 11
rpymme. Haubonbiee yBennyenue no ¢aktopy akruHoctd npousonuio Bo Il u B III rpymnme. 3nauenue
nokazarens ¢aktopa paboTOCOCOOHOCTH CHWXKAJOCh BO BCEX Tpymmax, ocobeHHo B IV rpymre.
Haubonee BeipaskeHHbIC U3MEHEHUs 3HaueHui Tecta Jlromepa BoisiBrinch B 111 u IV rpynmax.

[Ipu mpoBeneHNM AMCKPUMHUHAHTHOTO aHAM3a TPYIIBI C Pa3NMYHBIMUA TUIAMH pPEAKUHH Ha
OTPHIIATEIIBHBIC U MTOJIOKUTEIILHBIC TIEPESKUBAHKS JTOCTOBEPHO Pa3INYalOTCs MSKIY coool (puc. 2).

MexaHHU3MBI JISHCTBUSI CBETA Pa3HBIX JUTMH BOJH HA JKWUBbIE O0BEKTHl pa3NuvHbl. DpaHIly3cKuid
yuenblii Deps, pymbiHcKHi yuenblit Ctedenecky-I"oaHra, yCTaHOBHIIM, YTO OT OPaH>KEBOTO, YKEITOrO M
KpPacHOTO IBETOB y4YallalOTCSd W YIUIyOJSIOTCS JbIXaHHE W TYJbC; OOpaTHBIC SIBICHHUS BBI3BIBAIOT
roy0oii, cuHmid, QuoaeToBBI U 3eneHbld 1BeTa. B mccnenoBanuu npussuio yyactue 20 4enoBeK B
Bospacte oT 17 mo 22 ner [2]. [1o pe3ynbTaTtaM onpeneieHus ICUXOTUIIOB, ObUIA BBIICICHBI CIEAYIONINE
rpynmnel: 1) caHrBUHHMKHM — 7 4enoBek; 2) Xoyepuku — 6 denosek; 3) duermaruku — 4 denoBeka; 4)
MeNaHXonuku — 3 denoBeka. [lo maHHBIM Tecta Jliomepa HamOoliee BBICOKHE M3MEHEHHS 3HAYCHUI
HaOmonatorest o (akropy paborocrnocoOHOCTH U (aKTOpPy OTKIOHEHHS OT ayTOreHHOW HOPMBI Y
XOJIGPUKOB, 3aTEM CAHTBUHHKH, MENaHXONHMKH, (rermatuku. KoadduuueHT cuMMeTpuu, IIIomab
3aCBETKU YBEMYMBACTCA TPU BO3JEHCTBUU Y CAHTBUHHUKOB - CHHHUM LIBETOM, y XOJIEPUKOB, — 3€1EHBIM, Y
MENIaHXOJIMKOB - KpacHbIM. Y (pIerMaTukoB KO3(POUIMEHT CUMMETPUN YBEITMYUBACTCS 11O/ BIMSHHEM
3e1EHOr0, a MJIoUIAlb 3aCBETKU IO BIUSHUEM >KENTOTO IIBETA.

[lpr w3ydeHWH BIUSHHSA TMPOCTYIIMBAEMONW MY3bIKH, Ha MOMEHT HCCIIEJOBaHHS (OHOBOTO
COCTOSIHHSI, BCE HCIBITyeMble CyOBEKTHBHO OIICHHUBAIH CBOE COCTOsSHHE Kak oObrdHoe. [lokazaTenu
apTepUaJIbHOrO JIAaBJIEHMS, YacTOTHl CEPJEYHBIX COKpAIIeHWH TakKe HEe BBIXOAUIM 3a pPaMKH
cpenHeBo3pacTHbIX HOpM. [locie mpocnymyBanys KIIacCHUECKOM MY3bIKH BO BCEX TPYIIaX MOHUKAIUCH
II0Ka3aTeNy apTEpHAIIBHOIO JABJIEHUS M 4YacTOThl CEpAEYHBIX CokpaiteHuid. Bo II rpymnme mocie
MPOCIYIIMBAHUA POK MY3bIKM BbIABUJIOCH  yBenmueHne YCC, CHCTONHYECKOro JaBIIEHUS,
JNACTOINYECKOT O IaBJICHMS.

Root 1 vs. Root 2
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Puc. 2. TI'paduueckoe nzo0paxkeHHE TPYNI HCHBITYEMBIX C PAa3IUYHBIM THUIIOM PEAKIMH Ha MBICICHHOE
NepeXKMBaHUEe METOJOM CTaHAAPTHOrO AUCKPUMMHAHTHOrO aHaiu3a: | rpynma — yBenuuenue I'PB-moxa3zareneif; 2
rpynmna — ymenbienue I'PB-noka3zateneif; 3 rpymnmna — pasHoHanpaBieHHble n3MeneHus I PB-noka3ateneif;
4 rpynmna — 3HaunTensHoe yBenudeHue I PB-nokasareneit.

ITokazaTenmu omera — IOTEHLIMANA IIOCNIE MPOCIYUIMBAHWA KJIACCUYECKOM MY3BIKH BO BCEX
TpyInax yBEIUYUBAIKMCh. Y CTYACHTOK Il rpynmbl mocie mpocinyluBaHus POK - MY3BIKH HAOIIOAaI0Ch
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YMEHBIIEHHE OMera-moTeHIuana. [lomydeHHble JaHHbIC MOATBEPXKIAIOT yKe M3BECTHhIC (DAKThI O TOM,
YTO BHOpaIMs FapMOHHMYHBIX 3BYKOB HOPMAaJM3yeT PUTM HAIIEro JbIXaHUs, MYyJbC, apTepuaibHOe
JaBIICHHE, TEMIIepaTypy, CHHMAeT MbIIIEYHOe HampsbkeHue. [IpaBuibHO mMOMOOpaHHAsS MENIOHs
OKa3bIBaeT OJaronpusaTHOE BO3/ICHCTBHE Ha YCTABIINX, OOJILHBIX JIIOACH M YCKOPSIET UX BOCCTAHOBJICHHE,
BBI3JIOPOBJICHHUE.

B I rpynme (meru) mocie MpoCTyHIMBAaHUS KIACCHMYECKOW MY3BIKH IPOM3OIUIO YBEIHUYEHUE
nokazareneii 'PB — rpapun. Bo Il rpymme (cTyneHTKH) BbISBHIACH TCHJCHIIMS YBEIMUYCHHUS BCEX
nmokazareniei ['PB — rpaduu mocie npocCiylMBaHUS KIACCHYECKOH MY3BIKM M 3HAYUTEILHOC
YMEHBIIEHHE TOCTe MPOCIYIBaHu PoK — My3blkd. B III rpynme (ckeHIIMHBI) Takke HAOIIOAAIOCh
JIOCTOBEpHOE  yBenuueHue mnokasarened I['PB-rpamm. Ilpu aHanuse TeMIepaMeHTa  JIIOAEH
MPOCIYIIABIINX POK-MY3BIKY BBISIBUJIOCH JOCTOBEPHOE PA3IMUME 10 [IKAJIE HEUPOTU3MA. Y CTYIEHTOK C
BBICOKMM YPOBHEM Heiporusma nokaszarenu ['PB — rpadun mocne npocinymmBaHust My3bIKHA JOCTOBEPHO
YMEHBUIWINCH, & C HU3KUM YPOBHEM - IIOKA3aTEIU UMEIH TEHICHIMIO K YBEIHUEHUIO.

HccnenoBanus mokas3biBaloT, 4TO A(M(EKT, OKa3bIBACMbIH MY3BIKAJIbHBIM IIPOHM3BEICHUEM Ha
CIIyLIATEeNsl, YaCTO 3aBUCUT HE CTOJIBKO OT COJEP’KaHMsI CAMOI'0 MY3bIKAJbHOIO MPOU3BENEHHUS, CKOIBKO
OT 0COOEHHOCTEH ICHXOJIOrMYeCKOro ckiana 3roro ciymarens (Kasapucosa A.C., 1976;), ycnoBuii ero
BOCITUTAHUs, €r0 MYy3BIKAJIFHHOTO OmbITa (Anekcees J., Bomoxos B., I'omoBunckwuii I'. u ap., 1973), ot
Bo3pacrta (Gibbons A., 1977), couunansHuuoro craryca B rpymnne ([xkoncron, Karti. Lut no Ilerpymmny
B.W. 1997).

Takum 00pa3oM, 3HAHUE MCUXO(PHU3MOIOTHUYECKUX OCOOCHHOCTEW JeTed, 4epT TeMIlepaMeHTa,
MO3BOJISICT TIOHUMATh HEKOTOPBIE OCOOCHHOCTH UX MOBEIACHHMS, 1aéT BO3MOXKHOCTh BApbUPOBATH HYKHBIM
o0pa3oM mNpuéMBI  BOCIUTATCIBHBIX  BO3ACHCTBUH, 9S()()EKTHBHO  OCYIISCTBIATH JIMYHOCTHO-
OpUEHTUPOBAHHBIN KOPPEKLIMOHHBIM MOAXOA B O3IO0POBJIEHUU Yy4allMXcsid PaznuuHble peakuuu Jerei
TpeOYIOT pa3IMyHOM MMeAarornieckoi U pOIUTEIbCKON TAKTHUKH.

BriBoabI:

1. BrisBaena 3aBucuMocTh TMokazateneil ['PB-rpaMM oOT NCHXOMOTMYECKMX JHMYHOCTHBIX
0COOCHHOCTEH MCCIelyeMbIX MOIPOCTKOBOI'O M IOHOIIECKOro Bo3pacra. [lo xapakrepy nsmenenus: [ PB-
rpaMM MpH MEPEeKUBAHUN OTPULIATEIHHOTO U TOJIOKUTENFHOTO MBICIEHHOTO CaMOHACTPOsS BbIAEIEHO 4
THTIA peakIiuu: 1) «CTaOMJIBHOCTh aJalTaluny, 2) «HEIOCTaTOYHOCTh aJaNTalluuy; 3) «HaNpsKCHUE
ajmanTamnumy; 4) «KOMIICHCAITUD.

2. Mo nannaeiM ['PB-rpadun BoisiBieHo ysenuuenue [ PB-mokazareneil Ha JeiicTBHE CBETOBBIX
BOJTH PA3JIMYHON JUTMHBI: Y CAHTBUHUKH Ha CHHUI I[BET; Y XOJIEPUKOB — Ha 3eIEHBIN; (JIerMaTHKOB — Ha
JKENTBII, JHEBHON CBET U OTCYTCTBUE CBETA; MEJIIAHXOJIMKOB — Ha KPACHBIA U JHEBHOU CBET.

3. Ilocne mpociayIMBaHUs KIACCHYECKOW MY3bIKM HaOJromaeTcs TeHaeHIus yBenuueHus ['PB-
IoKa3aTesiel, a Iocie MPOCAyIINBaHUS POK-MY3bIKA — YMEHBIIEHUE.
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XAPAKTEPHUCTHKA OIITHKO-3AEKTPOHHOH SMHCCHH ITAABIIEB PYK Y
AETEHW CPEOHET'O IIIKOABHOI'O BOSPACTA C PASAHYHBIM
IICHXOPHUH3HOAOT'HYECKHM CTATYCOM

*Copoxkun 0.B., *Kyaukos B.10., **Koporkos K.T'.
*HoBocubupckuii I'ocymapctBenHbiii Meautuackuii Y uupepcuret, **CIIoI YUTMO

Hean: Onpenencaue 0coOOEHHOCTEH ONTHUKO-3JIEKTPOHHON 3MHCCHH TAllbIIEB PYK y JIETEH C
Pa3JINYHON aKTMBHOCTBIO OT/EJIOB BEM€TaTUBHON HEPBHOM CUCTEMBI.

Marepuanbl m MeTonbl: B ucciemoBanue ObUM BKIIOYEHBI 22 moxapocTka (9 aeBouek, 13
MaTB4YMKOB). OCHOBHBIMU KPUTEPHUSIMHU SIBHJIUCh OTCYTCTBUE COMATHUECKUX M TICUXUYECKHX 3a00JICBaHUI,
Bo3pact 13-15 ner. JIM4HOCTHBIE OCOOCHHOCTH OIIEHHBAIWCH C HMCIOJNB30BaHUEM omnpocHuka Crpernsy.
KonctutyimonansHo-poHOBass aKTUBHOCTH OTHENOB BereratuBHoON cuctembl (BHC) ompenensnack
METOJIOM KapauouHtepBanorpadun. ONTHKO-3NIEKTPOHHYIO SMHCCHIO TajbleB PYK PETHCTPHPOBAIU
MeronoM razopaspagHod Busyammzanuu (I'PB, KupmuonukcTexnomomxu). Merox I'PB - ato
KOMIIBIOTEpPHAsI PErHCTpallisi W aHaji3 CBEYEHUH, WHAYIMPOBAaHHBIX OOBEKTaMH, B TOM YHCIE U
OMONIOTMYECKIMH, TIPY CTUMYJISIIMK UX 3JEKTPOMATHUTHBIM ITOJIEM C YCHUIICHHEM B Ta30BOM paspsizie.

PesyabTatel: O0napysceno, umo yeenuuenue Naowiadu KOPOHbL CEEUEHUA NANbUEE PYK
C6A3GHO C YCUNEHUEM CUMRAMUYECKOU U YMEHbUICHUEM NApACUMNAMuUuecKou axkmugHocmu. Tax
IJIOIIAIb CBETUMOCTH 2 JIEBOTO MajIbIa MPsIMO MPOMOPLHUOHATFHA 3HAYSHHUSIM aMIUTUTY Il Moabl (AMo,
r=0,57), unnexkca BereratuBHoro pasHoBecus (MBP, r=0,67), moka3zarenst ajgeKBaTHOCTH IPOIIECCOB
perymsauun (ITAIIP, r=0,57), BereratuBHoro mokazatens putma (BIIP, r=0,59), unnekca HanpspkeHus
(MH, r=0,65); mmomaaps CBETUMOCTH 3 JIEBOTo maiblia mpaMo npomopruonansHa UBP (1=0,49), BIIP
(r=0,45), UH (r=0,51); momaas cBeTUMOCTH 4 JIeBOT0 Majblia MPsIMO MPOMOPIHOHAIEHA OTHOCUTENFHON
MOIITHOCTH CIIEKTpa B HU3Ko9acToTHOM auana3one (LF%, r=0,49).

[Tpu 5TOM, MIIOIAAb CBEYEHHS 2 JIEBOTO-NIANIbIIA O0OPATHO MPOMOPIMOHANIBHA 3HAYSHUSIM O0IIIeH
momHoctu crnektpa (TP, r=-0,62), momHOCTH chekTpa HEWpPOryMOpajdbHOM pEryJsIHH B OYEHb
Hu3KkodacToTHOM muamnaszone (VLF r=-0,51), u BeicokogacTotHoM amanazone (HF, r=-0,64); miomanp
CBEUYCHHUsI 3 JIeBOro mayblia oopaTHO mpornopruoHansHa HF (r=-0,47); mnomanp cBeueHus 4 JIeBOro
najbiia oopatHo npomnopimonansHa HF (r=-0,51).

Hanpomue, nokazano, umo uHmMeHCUGHOCMb ONMUKO-I/IEKMPOHHOU IMUCCUU NATbUEE PYK
yeenuuueaemesa ¢ ycuieHuem napacuMnamuyeckoiul U CHUJICeHUeM CUMRAMUYECKOU AKMUGHOCHIU.
Tak, UHTEHCUBHOCTh ONTHUKO-3JEKTPOHHON 3MHCCUU 4 JIEBOTO Masblia MOJOXKHUTEIHHO KOPPETUpyeT C
UCC (r=0,50), I[TAIIP (r=0,48) u orpunarensHo ¢ RR-unrepsamom (r=-0,51), Mo (r=-0,55) u Me (r=-
0,47).

Kpome Toro, ypenuuenue iomanan dMUccuu 4L-, SL-manplieB CBS3aHO ¢ YMEHBIIICHUEM CHIIBI
MporeccoB BO3OYXJAEHHS, B TOXE BpeMs, YBEIMYCHUE WHTCHCHMBHOCTH OSMHUCCHHM SL-manbia
MOJIOKUTENLHO KOPPEIHPYET C CUIIOHN MPOIECCOB BO30Y K ICHHUS.

BuiBoabl: Takum 00pa3oM, y MOJIPOCTKOB CHMITATOTOHHMKOB C HHU3KOW CHIJIOH IPOIECCOB
BO30YXKIEHUSI PETHCTpUPYETCsl OoJiee BRICOKAs IIIOMIAAb W HU3Kasi HHTEHCUBHOCTh ONTHKO-3JICKTPOHHOM
SMHUCCHM TANbIEB PYK, B TOXE€ BpPeMs Y IOAPOCTKOB BaroTOHMKOB C BBICOKOM CHJIOM IPOIIECCOB
BO3OYXKICHUSI pErucTpUpyercst Oornee HHM3Kas IUIOMIAJb KOPOHBI CBEYCHHsT M Ooiee BBICOKas e€
WHTCHCUBHOCTH cBeueHUsl. OOHAPYKEHHbBIE KOPPEISATHI MEX/TY ONTHKO-3JIEKTPOHHON dMHUCCHEH NalIbIIeB
PYK H HEKOTOPHIMH TICHXO(QHU3NUOJIOTHYECKUMH OCOOCHHOCTSIMH, TIO3BOJISIFOT TPENNOIOXKHUTE O
B3aMMOOOYCIOBICHHOCTH JTAHHBIX (PU3HOIOTHYECKUX TMPOIECCOB ¢ HHEPTO-dIMHCCHOHHBIMU CBOHCTBAMHU
KO)KHBIX ITOKPOBOB.
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APXEOAOI'HYECKHE PACKOIIKH BECCO3HATEABHOI'O
C IIOMOIIIBIO I'PB

JABopkuna H.®., Isopxun I'.C.
dngru@yahoo.com

Kaxnplii u3 Hac oOnalaer OrpOMHBIM TIOTEHIIMAIOM, KaXKJ0€ CepJIle XpaHUT Oe3rpaHHYHOE
cyacThe, M 3aj7iada TICHXOJIOra — IIOMOYb YEIOBEKY PacKpbITh B ceOe ITOT Jap W peain30BaTh CBOW
noreHan. CyliecTBEHHBIM TNPENATCTBHEM Ha NYTH K JTOMY JIeKaT JABHO 3a0BIThIe JIETCKHE
nepexxuBaHusa. B mporecce Tepamuu TMCHXOJOT, MOMO0OHO apXeosory, OTKAMBIBAIONIEMY CTapUHHBIHA
3aMOK, C IeNIbI0 TEepanmiH pacKpbiBaeT Oecco3HarenbHylo chepy uenoBeka. CpaBHEHHE JETCTBA
OT/IENIBHOTO YEeIOBEKa C PaHHEH MCTOpPHEH HApOJIOB TIO3BOJISIET YBHUJETh €r0 MPOOIEeMbl B HOBOM CBETE U
MOMOYb WX paspeiieHuto. s oco3HaHUs TIyOMHHBIX TPUYMH TIEPEKUBAHHN, JEKAIMX B OCHOBE
HeBpo30B, Dpeiia ncnonb3yer nepeHoc Ha APEBHIOK0 MU(OTIOTHIO U CKa3KH.

Mbl ¢ TOW e ILENbI0 B CBOEH IpakTHKe, padoTas IO METOAY TEICCHOOPHUEHTHPOBAHHOM
MICUXOTEepanuy, BOT YK€ BTOPOM JECATOK JIeT HCIOJb3yeM IEPeHOC MPHUYMH, JIKAIIUX B OCHOBE
MICUXOCOMATHYECKUX 3a0oieBaHMii Ha OuOJeickue crokeThl. Mcmosibp3oBaHue B paboTe OMOIIEHCKOIM
TEMAaTHUKH TIO3BOJISIET TI0-HOBOMY B3TJISIHYTh Ha IMporecc (OPMUPOBAHMS M CTAHOBJICHHS JTHUYHOCTH. Ha
OCHOBaHWM TEKCTOB BHOIMM STOT mpoliecc HE CI0KHO Pa3/eIUTh HA Pa3IMYHbIC JTAIbl, KAKIOMY U3
KOTOpBIX TIPHUCYIIA BIIOJIHE ONpEneiéHHas CHCTEMa LIEHHOCTEM, a TaKKe M CBOWCTBEHHBIE €MY
MICUXOJIOTnYecKne OCOOEHHOCTH. Takod MOAXON K MPUYMHAM BO3HHKHOBEHHUS CHMIITOMOB ITO3BOJISIET
HAXOIUTh HOBBIE CHOCOOBI MPOPAaOOTKH MCHXOJIOTMYECKUX TPOOJIEM, OJHHM H3 KOTOPBIX SBIISETCS
MoJiHuTBa. MONHUTBa OOBIYHO MOAOHMpAETCS B TPOIECCE TEpPaMd B COOTBETCTBHU C MHPOBO33PCHUEM
MallMEHTA U €r0 CUCTEMOM LIEHHOCTEM.

3aBenyromuM j1adopaTopuel Heiipo- U ncuxodusuonorun HUUW um. Bextepea mpodeccopom
B.b. Crie3unbiM OTKpBIT (peHOMEH, Ha3BaHHBINH «4eTBEPTHIM (DYHKIIMOHATBHBIM COCTOSTHUEM MO3Tay HIIH
«MOJIUTBEHHBIM 0O/IPCTBOBaHHEM». Takoe COCTOSIHHE CO3HAHUS Y B3POCIIOTO YelioBeKa ObIBAET BO BpEMs
TaK Ha3bIBAEMOT0 «MEJJICHHOT0» CHA, a BO BpeMsl 0OIPCTBOBAHMSI — JIMIb Y MJIaJICHIIEB JI0 TPEX-YEThIPEX
MecsieB. MccnenoBanus ¢ moMoInbio dHIedanorpada mokasaim, 4To BO BpeMs IIyOOKOH MOJIHMTBEI KOpa
TOJIOBHOT'O MO3Tra OTKJIIOYEHA, U BOCHPUATHE WH(POPMAIIUK YEITOBEKOM MPOHCXOAUT HANPSMYIO, MHHYS
MBICITHTENBHBIE Tporiecchl. [Ipodeccop Cne3nH cenan BIBOA, YTO «UETBEPTOE COCTOSHUE MO3Ta CTONb
e HeoOXOIUMO YEIOBEKY, KaK M TPH OCTaJbHBIX (0OApPCTBOBAHHWE, OBICTPHIA M MEIJICHHBIM COH).
OtcyTcTBHE OJHOTO M3 HUX HapyllaeT rapMOHUYECKOE Pa3BUTHE UENIOBEKA, IPUBOJUT €ro K OONIe3HU U
Jerpaialim.
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Puc. 1 Bepxuwuii rpaduk oTpakaeT COCTOSIHUE YaKp MPH ChEMKE ¢ PUIBTPOM, HIKHUH — 0e3 ¢punbTpa. CpaBHHUBas
rpadpuKu MOXKHO 3aKJTIOYHTH, YTO y YEJIOBEKa B MIOJICO3HAHUY TAUTCS CTpax U CTPECC, NEPeKUBAHUE U3-3a
POJCTBEHHUKOB U MOTEPS BEPHI B CHACTHE.
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Hcnonr3oBanue B mpolecce TEIECHOOPHEHTUPOBAHHOW IICHXOTEpanuu (M0 COTJIACOBAHUIO C
MAIMEHTOM) «MOJIMTBEHHOTO OOJIPCTBOBAHUS» YacTO AaéT MOJIHUEHOCHBIN TepaneBTrueckuil ¢ ¢dexT. 3a
CUMTAHHBIE MUHYTHI YEIIOBEK OCBOOOXKIAETCSI OT TPEBOTH M JCTPECCHH, MYYHUBIICH €ro JONTHE TOJIBI.
Juarnoctuka npu nomomu I'PB xamepsl B nporpamme «Hakpbl» MO3BOJISIET aHAIU3UPOBATH CUCTEMY
LIEHHOCTeH maiueHTa. HajloxkeHue rpaMKOB Yakp, CHATBIX ¢ (UIBTPOM M 0e3 (QuibTpa IMO3BOJSET
BBISIBUTH BBITECHEHHBIC B Oecco3HATENbHYI0 cepy CTpaxH, TPEBOTM M MHOTHE JIPYTHe TMepeKHBaHUS.
[IporpamMma «Aypa» MO3BOJISIET BBISIBUTH ICUXOJIOTHYECKUE MTPOOIIEMBI YelTOBEKA.

Ha puc. 2 u Puc. 3 orpaxkeHbl M3MEHEHHS aypbl, MPOU3OLIEAIINE B pe3yiabTaTe Tepamuil c
MPUMEHEHUEM MOJMTBEHHOTO OOJJPCTBOBAHUSI.

Puc. 2 Puc. 3
Ha cHuMKe aypsI (puc. 2) CTpuMepBI B 00J1aCTH IICYCHH, KUIICYHHUKA U TOJIOBBI YKA3bIBAIOT Ha TO, YTO YESIIOBEK
JIOJITOE BpeMsI HaXOIUTCS B COCTOSIHUE cTpecca. Ha puc. 3 CHUMOK aypbl YenoBeKa, CIeIaHHbIH MOCIIe TepaIuy ¢
MIPUMEHCHHUEM «MOJIUTBECHHOT'O OOIPCTBOBAHUY.

IF'EOHMH®OPMAITHOHHBIN HAEHTHSPHKATOP KAK HHBAPHAHT 3THO-
IICHXOAOTHYECKOI'O CTATYCA AHTHOCTH. HA IIYTH K
OBHAPYXEHHIO SQHEPTTHHHBIX KOPPEASITOB HAITHOHAABHOCTH

HNBanos M./I.
Wnctutyt Icuxonorun Macrepckoro [leiictBus. [lapycHast kpyrocBeTHas sxcnenunus «biaarosectuey.
swilk@mail.ru
Teopernuyeckas nmepcrneKTUBa

TodHO TakXkKe KakK y 4enoBeka B OONBIIMHCTBE CIY4aeB OJHO3HAYHO OMPEIEISIETCs TPYIa KPOBU U
pe3yc hakTop, KOTOPBIC OCTAIOTCSA HEM3MEHHBIMU Ha MPOTSDKEHUH BCEH YKU3HU, BO3MOKHO OIPEIEIIUTh KaKon
HaITUM TIPUHAUISKUT Y€JI0BEK. 3a/aua 3Ta Ype3BhIUaitHO CIIOKHA B CHITY HETMHEHHOCTH M MHOT'OCOCTaBHOT O
XapakTepa caMoro MOHATUA «Hauus». lIpUHaUIEKHOCTh K TOMY WIA MHOMY STHHUYECKOMY THUILY MOXET
BKJIIOYaTh B ce0sl ropa3io OOblee YMCIO MEPEMEHHBIX, HEXEIM IapaMeTpbl TPYIIbI KPOBH, OHAKO,
0a30BbIe SHEPro-MHMOOPMAIIOHHBIC BIMSHUS MECT 3a4aTHsi U POXKICHHS, a Jajiee - STHUICCKOH, JTyXOBHO-
PEIUTHO3HOM U T.JI. KYJIbTYPbI, C KOTOPOW acCOIMMPOBAHO BOCIIUTAHUE U MOCIENYIONIAas )KU3Hb YEJIOBEKA, U
KOTOpBIE B LIEJIOM OMPEACTSAIOT €r0 MUPOBOCIPHUSTUE, MTOBENCHUE U JKU3HEHHBIM MyTh, MOT'YT YCTOWYMBO
COXPAHATHCS B CTPYKTYpax MCUXUKHU U TOLISKATh U30UPATEIILHOMN JICTEKIIHH.

B cinyuae KOHKPETHOIO MHIMBHA OHTOI'CHETHYECKH BO3MOXKHO OoJiee paHHEe MOTYYeHHUE TaKUX
JMAHHBIX COCIY)KHT OIPOMHYIO IOJIB3Y Meaarory, (acHJIMTUPYIOIIEMY IIPe M IOCTHATAJIbHBIA MEPHOT
Pa3BUTHUS YEJIOBEKA, a TAKKE OYJET YCIECIIHO MCIONb30BAHO B LESIX MICUXOTEPAIuH, IICUXOKOPPEKIIUU U
WHIMBUIYaIbHOM SBOJIIOINN B3POCIION JIMYHOCTH, HE TOBOPS YKE O LIEHHOCTH MOJJOOHOr0 pojia IETSKIIUU
JUIA 3a7]ad HalMOHAJILHOW M mp. 0e30MacHOCTH. B03MOXHOCTh OCO3HAHMS HHAWBHUIOM KYJIbTYPHO-
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OBITOBBIX, TIOBEICHUCCKHX, JyXOBHO-PEIUTHO3HBIX W Tp. (OpM €ero camoBBIpaXeHHs Haubomee
aZICKBaTHBIX YCTPOMCTBY €ro JTHOINCHXOJOTHYECKOIO0 THUMAa — 3TO MyTh K TIPOrpeccUpyromen
TapMOHM3AIMH WHIUBUAYATbHON KU3HHU.

Beinenum uerbipe 6a30BBIX TapaMeTpa, BIUSIONIMX HA CO3PEBAHME M B3POCIYIO )KU3Hb YEIIOBEKa:

. [NcuxosHepruiiHbie U TeOMHPOPMAIMOHHBIE OCOOEHHOCTH MECT 3a4aTHs U POXKICHHUS;

. WHIUBUAyaIbHAS COBOKYITHOCTh «3TPETOPOB» (conmaabHO-TIONIUTUYECKHUX,
TICUXOJIOTMYECKUX, ICTOPHUECKIX 00pa30BaHUil, MMEIOIINX YHEPTUHHYIO MPUPOLY M aKKYMYJIHUPYIOIINX
TICUXO0-DHEPTeTUYECKUH OIBIT KHU3HU OOJIBIINX MAaCC JIFO/IEH - MIeMeH, HallMii, HAPOAHOCTEH ), K KOTOPhIM
OBLI paHee U ceifuac «IpUCOSTUHEH)» WHIUBH/L;

. SI3BIK (SI3BIKM) Ha KOTOPOM TOBOPHJIM B CEMbE U HA KOTOPOM T'OBOPHUT OH CaM;

. 0COOCHHOCTH MaTepUATBHONW U JYXOBHOH KYJIBTYPHI, B KOTOPBIX IIPOUCXOJUT Pa3BUTHE U
KHU3Hb YEIOBEKa.

Hekas ~ wHouBHIOyanbHass ~ KOMOWHAIMS ~ OTHX  TPYOI  [apaMeTpoB onpenenser
STHOIICUXOJIOTHYECKHH CTaTyC YeIOBEKa — CTPYKTYPHO-(QYHKIMOHAJIBHYIO CHCTEMY €ro IMCHXHYECKHX
CBOWCTB, ONpPEAEAIONINX TaKue CTaHJapTHBIE MPOIECCHl €ro KU3HU KaK UTpy, MOBeIeHHe, OOLIeHne U
NeSITeIbHOCTh, a TakKe MPOSBICHUS €ro B KayecTBe CyObeKTa, HWHIUBUIA, JUYHOCTH H
WHIUBUIYaTbHOCTH.

Takoro poaa koMOHMHaIMs 00pa3yeT HEKYI YCTOWYMBYIO KOHCTE/UIAIINIO, KOTOpas M.0. Ha3BaHa
reouHpopmanmonnpiM  mHAEKaTopoM (IM). THUUW  cBs3biBaeT BOEGOMHO MW PENPE3CHTHPYET
TICUXOJIOTUYECKYIO, KYIbTYPHO-UCTOPHYECKYIO, COLMAIBHYIO W 3THO-HAI[MOHAIBHYIO IPUHAJUICKHOCTD
JAHHOTO 4YelloBeKa, KOTopas cama MOXKeT OBbITh NpeAcTaBieHa KaK HeKas YCTOWYMBas THUIIOJOTHS,
MOJIeKAIAS JUATHOCTHKE.

' MoxxeT HMposBISATBCS HAa Pa3HBIX YPOBHAX — ICUXOCOMATHUYECKHM, YPOBEHb JIMUHOCTHBIX
CBOMCTB, MOBeJIeHYeCKHid U T.J1. Hanboiee peneBaHTHBIM U3 TAKHX YPOBHEH OyAeT ypOBEeHb SHEPTHIHBIN
- MHTETpaibHas MPOEKIHs BCEX OCTAIbHBIX YPOBHEH, «CXBaueHHAas» B apaMeTpax Mo YeJoBeKa.

Hame npennonoxeHue COCTOMT B TOM, YTO TAaKOM MapaMeTp CYIUIECTBYET U PEIEBAHTEH I
OTpE/IETICHNs COBOKYITHOCTH OCOOEHHOCTEH CYIECTBOBAHMS UYENOBEKa B T'eOMH()OPMAIIMOHHOM
MPOCTPAHCTBE, JKWU3HU B €ro COOCTBEHHOM IICHXO(QH3MYECKOM MHUpE, ceMbe H obmectBe. T.0.
pesynbratoM auarHoctuku [M Oynmer momydeHHe HEKOEH «TOYKH» B YETHIPEXMEPHOW CHUCTEMe
KOOp/AMHAT, KOTOpas Jajiee C UCIOIb30BaHNEM Pa3IMUHBIX allbTePHATUBHBIX CHCTEM MHTEpIpeTanuu M.0.
OTHECEHA K TOMY WJI HHOMY TUITY «HAIIHK».

BBuny toro, uro BeiBog u noctpoeHue 'MW Gasupyercs B JaHHOM IMOAXOJE Ha MapaMmeTpax
ra3opaspsaHOTrO CBEUEHHS, HEKOTOphIe IPYTHe €ro COCTABISIONIME (HAampuUMep, BIUSHHS 3TPEropos,
T€O3HEPTUIHbIE XapaKTEPUCTUKH MECTa POXKICHUS U T.[.) MOTYT OBbITh HEIKCIUIMIIMPOBAHHBIMHU, YTO HE
nomernaer ucnons3oanuo [N B kauecTBe MHCTpYMEHTA WACHTU(DUKAIINK «HAIIMOHAIBHOCTHY CYOBEKTa.

JKcnepUMeHTATbHAS NMepPCneKTHBA

OuepruitHas cocrapisitomias [ m.0. oOHapyxkeHa ¢ momomsio Meroma ['PB. Ona moxer
0Ka3aThbCsl HEOOXOMUMON W JOCTATOYHOM JUIs JETeKIMH «HAIMOHAIBHOCTH» 0€3 MOJKIIOYUCHHS
BCIIOMOTATENbHBIX CpPEACTB (TICHXOAMATHOCTHUKA, WHTEPBBIO, OWorpaduueckoe HCCIeIOBaHUE U T.J.)
KimroueBoli sKCiepUMEHTaNbHBIN pecypc — OXBAaT ayTEHTHYHBIX TPEACTABUTENCH BO3MOXHO Oolee
Pa3HOO0pa3HbIX THOCOB, KYJIbTYp, reorpaduueckux 00gacTel IIaHeThl.

3aodauu uccnedosanus:

. [IpoBeneHne KUPIMAHOBCKOM CBEMKHM MNalbLEB PYK MCHBITYEMBIX B pa3HbIX PETHOHAX H
KyJbTypax IUIaHETHI;

. [IPUMEHEHUE TOHKUX METOJ0B MaTEMaTUUYECKOrO aHaJM3a PE3yJIbTATOB HA IPEAMET BBIABICHUS
anemenToB [ MU

° IIOCTPOEHHUE CTaTUCTUYECKON U CTpyKTypHOU Mozneneid ' nist pa3nuyHbIX pErHOHOB IJIAHETHI
C BO3MOXXHOCTBIO alllIPOKCUMAIIMY Ha OyIyIHe BEIOOPKY;

° 0TpaboTKa ¥ CTaHJAPTH3AINH MPoLenypsl nerekuuu ['1U;

. MpoBelleHHe BepUPHUKAIMM M BaJIWIM3alMHd METOAMKH C BBIBOJAOM €€ Ha MNPHUKIAJHOE U

KOMMEPYECKOE UCTIONb30BAHHUE.

I'unomeswvl uccnedosanus:
° CymecTByeT HEKHH WHTErpalibHBI mapaMerp, KOTOphld MoxerT ObiTh HazBan [HU,
COCTaBIISIEMbI COBOKYITHOCTBIO BIIUSTHHM, TOJYYEHHBIX YEIOBEKOM OT OCOOCHHOCTEH MECT 3a4aTusi W
POXAEHHUA, a TakKe OT KyJIbTyp, OKa3aBIIMX Ha JIMYHOCTh HAMOOJNBIINE BIUSHUS U ONPENENSIONINX ee
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MHPOBOCIIPpHUATHUEC, YYBCTBOBAaHM A, MBIIIIJICHUC, TIOBCACHUEC U T..

o OuepruitHas cocraBisomas [ MW — naauBuaya bHBINA MOJIEBOH <«JIBOWHUKY YEIIOBEKA SBISCTCS
Han0oJIce MHBAPUAHTHOMN U JIOCTYITHON 00bEKTHBHOMY HCCIICAOBAHUIO PEaIbHOCThIO.
° BeisiButh [T BO3MOXKHO MTOCPEICTBOM MaTeMaTHYECKOTO aHajn3a 00pa3IoB CBECUCHHUS MAJIbIICB

PYK Ha mpenMer o0HapyXeHUs HEKOEro YCTOHUUBOTO Mpoduis Ha BHIOOPKAX HCIBITYEMBIX Pa3IMYHbBIX
3THO-TeorpaduuecKux 00pa3oBaHHi.

° 'MW M.0. ucmoyb30BaH JUIs Kak JJIs 3THO-KYJbTYPHOW HMAeHTHU(HMKanMU HHAMBHAA (YTO M.O.
WHTEPECHO Uil CIEl| CIYyKO BEJAarolMX BOMPOCAMH HAIMOHAIBHOW OE€30MacHOCTH), Tak W IS
OmpeleNieHns] TeorpadUuecKuX, KYJIbTYpHBIX, S3BIKOBBIX, ICHXOJIOTHYECKUX, COIMAIBHBIX H T.II.
MapaMeTpoB KU3HHU, HanOOJIee TAPMOHUYHBIX ISl TAHHOM JIMYHOCTH (4TO M.0. BOCTPeOOBAaHO B 001aCTAX
BOCITUTaHUs1, 00Pa30BaHUS U TICUXOKOPPEKIIHH).

OKcnepumMenmanbHas MmexHuKa:

OKCTIEPUMEHT TPOBOAUTCS METOJOM CPE30B B XOJE MapyCHONH KPYrOCBETHON dKCIeAUITNY 1mo S50
cTtpaHaMm Mmupa. Ha Hacrosiumii MOMEHT NpoBeneHbl 3aMmepbl ' PB-rpaMm manbeueB pyk UCOBITYEMBIX B
crpanax EBporbl u JlatmHckoit Amepuku. [IpoBomuTcs HakoruieHWe 0a3 JaHHBIX M IEPBUYHBIH
KadyecTBEeHHBIN aHanu3. [locienyroniee cTaTHCTUYECKOE UCCIIEN0BAHNE MTOIYYEHHBIX JAHHBIX HA IIPEAMET
BBIICTICHUS HMHTerpanbHoro I'PB-mapamerpa B kaxkmol H3 TpyNnn M BepU(PHUKAIUS IOTYYCHHOTO
napamMerpa Ha MpeMET ero MPOTHOCTHYECKOH CITIOCOOHOCTH COCTABIISCT MPEMET JaibHEHIIeH padoThl.

Inanupyemoie npodykmul Ha 8bixooe:

. Meronuka KOMIBIOTEPHON 3KCIIPECC-AUATHOCTUKY HAMOHAJIIBHOCTH YEJIOBEKA HA OCHOBE METO/1a
I'PB (c pa3paboTKON OpPUTHHAILHOTO MPOrPaMMHOrO oOecredeHus, Oa3upyrollerocs Ha OCHOBE
nporpamm komiuiekca ['PB);

. KOMIIBIOTEpU30BaHHAsl JKCIEPTHAsl CUCTEMa I[ICUXOKOPPEKLIHMM, TapMOHU3ALMH U HBOJIOLUH
JUYHOCTH, PadOTaroIIas HA OCHOBE MOMYYEHHBIX B XO/I€ TMATHOCTHKH JIAHHBIX.

Hayunasa yennocmo u Hogusna:

. B Ka4yecTBE HOBOW TEOPETUKO-OKCIICPHUMEHTAJIbHON MapaurMbl — OOHApYKEHHE JHEPTHIHBIX
SKBUBAJCHTOB IIE€PCOHAIBHBIM W TPAaHCIEPCOHAJIbHBIM COJEP)KAHMSM CO3HAHHUS U IIOCTPOEHUE
COOTBETCTBYIOIIMX MOJIENEH;

. B KayecTBE HOBOI'0 JMAarHOCTHYECKOI'0 MHCTPYMEHTA — M3MEPEHUE HHTEIPAIBHOIO IapaMerpa
«HALIMOHAJILHOCTHY, J10 CUX 10 HE MOMJIEKAIIEr0 JETEKIUH JUAarHOCTUYECKUMU CPEACTBAMU;
. B KauecTBE OJHOI0 n3 npwiokeHnii meroga ['PB — pa3zsutue inHun npuMeHenus merona I'PB B

cdepe HaJcOMaTHIECKHUX TPodIieM (TICHXMKa-CO3HAHUe-110JICO3HAHNE-TUIHOCTh-CYIITHOCTD).
Ipuenawenue xk compyonuuecmsy: JIaHHBIM HCCIIEIOBATENbCKUI NMPOEKT HILET MapTHEPOB U
HMCTOYHHMKH (PMHAHCUPOBAHUSI.

Jlureparypa:
1. K. Koporkos. 3aragku xxuBoro ceedenus. Becs, CII16., 2003
2. A. Tuxomupos. Tpakrarel. Momak., Boponex, 1993
3. M. HBanoB. Co3znanue 3tHOCa. Pykomnuce, 2006

K BOITPOCY O BOBMOXHOCTSIX OBBbEKTHBH3HPOBAHHOM
AHTHIIMITAIIHH COBBITHH HHAUBHAYAABHON XXHU3HH YEAOBEKA.
METO/ I'PB B 9KCIIEPUMEHTAABHOM KOHTEKCTE COBBITHHHO-
3HAKOBOH ITAPATUT'MBI

NBanoB M./I., Konmunaa H.A.
Wucruryt [enxonorun Macrepckoro JleiicTBust swilk@mail.ru

Teopernueckas npeamoyJia:

Byayime coObITHS JKM3HM YENOBEKa BO3MOXKHO mpenckazatb. Merox I'PB m.0. ucnonb3oBan B
KayecTBE HMHCTPYMEHTa Takoro mnpenckazanus (1). Bynymme coOBITHS >KU3HU YEIOBEKa MOXKHO
3amporpaMMHUpPOBaTh, BEIMOJIUTh, MaTepPHAIN30BaTh MOCPEACTBOM CIIEIIHATBHOTO BHYTPEHHETO YCHUITHS.
Meroxn ['PB M.0. ucrnosnp30BaH st TPEHUPOBKH TAKOTO YCHIIMS (TICMXOTEXHOJIOTHH) (2).

(1) Unes BHemHe mpocTa: 3Has, YTO MPOUCXOAMUIIO paHee, YTO MPOUCXOAUT TENepb M, BHIBEIS
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COOTBETCTBYIOIIMI 3aKOH, MOXXHO TIOJIyYUTh HWHCTPYMEHT IPOTHO3MPOBaHUsI Oyaymux COOBITHI
WHIUBUAYaTbHOW kM3HU. OJHAKO, 3TOT CaMblil 3aKOH BBIBECTH HE yJIAeTCsl M MPOrHO3 OKa3bIBAETCS
HeTo4yHbIM. [louemy? Dmmupudeckas (a 3a Hell M TeopeThyecKas) MPUYMHA KPOETCS B HENWHEHHOCTH
3TOT0 3aKOHA, BOCXOMAIIET0 K CTOXaCTHYHBIM HEMPENCKa3yeMbIM TIPOSBICHUSM «AOCOIIOTHOTO
Hauana», «boxecrBenHoli Bomn» u «boxectBeHHoro IIpomeicna», KOTOpble, Hampumep, B
XPUCTHAHCKON TMapagurMe ONUCHIBAIOTCS KaK MMEIOIIME JIMYHOCTHYIO NMPUPOAY, C OJHOM CTOPOHBI, U
aTpuOyT «CTpAIHOW TalHbI», C Apyrod. MHaye roBops, €Ciii Mbl TOBOPHUM O TOM, YTO YKHU3Hb YEJIOBEKa B
pykax bBoxeux u momaraem 3a borom arpuOyT aOCONIOTHOTO CyIecTBa, TO HHUKAKOW 3aKOH,
MOJIETTPYIONIHA TTOBEACHUE ATOTO CYNIeCTBA HE M.O. BBIBEIEH NMPUHIMIHAIBHO. Ecin Takoit 3akoH M.0.
BBIBEJICH, TO Mbl UMEEM JIENI0 C PEealbHOCTBI0 He aOCONIOTHOW MpPUPOABI - pa3, W He obnanarorei
«JIMYHOM BOJIEW» - 1Ba. DTO OTChUIAET HAc K MapagurMe KapMbl, aHaIU3 KOTOPON OCTaeTcsd 3a paMKaMu
JAHHOTO Pa3MBIIIICHHS.

Hamr ananus onmpaercs Ha HCUXACTCKYIO MapaJurMy, UMIUTMIMTHO MOJIAararolIyio, YTO BOIIPOC O
«IpoMbIciie BokbeM» €CTh BOIPOC HEKOPPEKTHBIN, YBOIAIIMA B AYPHYHO OeCKOHEYHOCTh. OIHAKO,
BoxxecrBennoe Hauano, moHnMaemMoe B KadecTBE OONAJAIONICrO JIMYHOM BOJEH, cocTpajaHHeM |
MOOOBBIO SBIISIETCS. B JIAHHOM CIIydae 3aMedaTelbHBIM OOBEKTOM ISl BONPOMIAHHS KOTOpOE MpH
OIPEIETICHHBIX YCIOBUSIX MOXET CTaTh TUAIOroM. MHaye roBopsi, BBIBECTH 3aKOH O0KECTBEHHOW BOJI B
OTHOIIIEHNH HAac HEBO3MOXKHO, HO BO3MOXKHO 3HATh «OIEPAaTHBHBIE» (a MOPOH U «CTPATErHUYECKUE»)
«pemenus» bora mo moBoay Hamiedl CyapOBl, BOIUIONIEHHWE KOTOPBIX XOTS M HE TapaHTHpYeTCs
(TMYHOCTHOE Havaso), HO MPH ONpeNeNeHHO BHYTpEHHEH AUCIUIUINHE BECbMa BEPOSTHO.

Takxum oOpazom, obpamasicek K bory, MoxHO 3HaTh (AHTHIUIHPOBATH) €r0 MJIAHBI B OTHOIICHHH
Haled XU3HU — pa3, a TaKkKe BO3MOXKHO IOMPOCHUTH, BBIMOJIUTH (MaTe€pUaM30BaTh) TO WM HHOE
XKeJaHHOe HaM coObiTHe. OrpaHUYeHHE Ha MOCIeTHEE TAKOBO: €M 3TO coobpasyercsi ¢ Boiel boxkbeit.
OrTcrozia MOHATHA 3aBUCUMOCTD aHTHIMIIAINN U MaTepUaIN3allui COOBITHUI: MAaTEPUATTN3YIOTCS YCIIEITHO
Te, KOTOpbIe aHTHIMIHPOBAaHBI 3apaHee KaK corjacHble OoxxecTBeHHOH Bone. (Takke MOryT OBITh
MPUHYJUTEIEHO MaTEpUAIM30BaHbl COOBITHS MPOTHBHBIE O0XXECTBEHHOH BOJIE, HO U SMIHPHYECKH H
TEOPETUYECKU TaKUe COOBITHS HE MPUHECYT YeJIOBEKY MOIMHHYIO MOJb3y, a TaKKe MOTYT CTaTh
MPUYMHON TOW MITM WHOHM «PacIuIaTh ISl HErO WM JUISl €ero OJM3KHUX.)

Hame wuccnenoBanue onupaercss Ha CQOpPMYIHpPOBAHHYIO paHEE M AKCIHEPUMEHTAIBHO
WCCIICIOBAHHYI0 «COOBITHIHO-3HaKoBYI0 Tapaaurmy» (C3I1) wHauBumyanpHOW *u3HH uenoBeka (B.
JlockytoB., M. MBanos, 1998). CyTh ee B TOM, YTO B paMKaX B3ATOTO B CBOEH IETOCTHOCTH KU3HEHHOT'O
MyTH JIMYHOCTH Ka)KI0e COOBITHE TpENBapsieTCsl COBOKYMHOCTBIO 3HAKOB (APYI'HIX, BCIOMOTaTENbHBIX
COOBITHIA), SKCIUTMIIMPOBAB SI3bIK KOTOPHIX BO3MOXKHA aHTHIIMIAINS OCHOBHBIX COOBITHH KU3HH, a 3HAYHT
u Oonee ocozHaHHOe W d(pdexTrBHOE TpoxoxkaeHne nX. CaMu COOBITHS yNOOHO pa3leluTh Ha TPH
TPYNIBI: MaTepuajbHble, COLMAIbHBIE M TCHUXO-coMaThdeckue. Kaxaplii dYemoBeK HMeeT CBOM
WHAMBUAYaIBHBIN Te3aypyc TaKuX COOBITHH, a Takke UX Ooiee oOIMe dTHUYECKUE, HAIMOHAIBHBIC,
PENUTHO3HbIE U T.J. cocTaBstoniue. OBajeB TAKOro poja sS3bIKOM JIJIsl TIPeICKa3aHusl COOBITHI, MOXHO
WCIIOJIB30BATh €ro TaKkKe JJIs MPOrpaMMHPOBaHMs (MaTepHalu3aIii) COOBITHH.

B nmanHOM TekcTe mpencTaBieHa MOMbITKA TEOPETHUYECKOTO ONMMCAaHUS TPUMEHEHUST HHCTPyMEHTa
U KOHUenTyansHoro anmnaparta ['PB-rexHonoruu jist peanv3alydy NEPBOTO U3 OMUCAHHBIX MPOIECCOB —
AQHTUIUIAIH OYAYIINX COOBITHI MHIUBHIyaIbHOM KU3HU.

Hean nccienoBanns: Pa3zpaboTka TeOpETHUECKON W IKCIIEPUMEHTAIBHONW OCHOBBI MPUMEHECHUS
9HEPro-MHPOPMAIIMOHHON KapThl KHPJIMAHOBCKOT'O CBEUYCHHS TNAallbIIEB PYK M COOTBETCTBYIOIIUX
MporpaMMHO-anmapaTHeIX ~ cpeacTB Meroauku I'PB mins  anTunmnanuu — Oyaylmux — COOBITHIA
WHIMBUAYaIbHOM KU3HHU CyObEKTa.

3anaua uccaenoBanus: Pa3zpaboTka M mpUMEHEHHE METOJMKH, TO3BOJSIONICH WHTErPUPOBAThH
MICUXOTEXHOJIOTHIO AHTHIUIANN COOBITHI (COOBITUIHHBIX MOTOKOB HMJIM aHcamOueil), MpUMEHSIEMYIO B
C3I1, ¢ uactpymerTamu Texuonoruu ['PB.

IocTyaaTel McciienoBaHUSA:

. Hekotoprie u3 mapamerpoB ra3opa3psgHOrO CBEYEHHS MaNblieB PYK HMEIOT KOPPENSAIHUIO C
COOBITHHHBIM IIJJAHOM PEaTbHOCTH (MPOU3OMIEAIINMH, MPOUCXOMAIIMMU M OYIyIIMMH COOBITUSMH
JKU3HHU UHJIUBU]IA);

o Cneunaana;I IICUXOTEXHOJIOI'Us q)OKYCI/IpOBaHI/IH TaKuXx COGLITI/II‘/‘I MOXET YCHJIUTh UX CJICABLI B
ra3opaspsiHOM CIIE/IE;
L] Tonkne MaTeMaTHUYecKHe AJTOPUTMBI  MOI'YyT IMO3BOJIUTH BBIACIINTE COOTBETCTBYIOIHEC

mapaMeTpbl U 1aThb BEPOATHOCTHYIO KaAPTHHY HACTYIIICHUA TCX UM UHBIX COOBITHIA.
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KOHIIeHTyaJILHaH CX€Ma MOCTAHOBKH 3KCIICPUMEHTA:

1. 3amonHeHrne COOBITHHHON KapThl — MEpeyuHs MpeanojaraeMbIX COOBITHI ONMkaiiiero Oymymero
(OTOOpaHHBIX 10 CIEHATbHBIM KPUTEPHUSIM);

2. [Iporpammuas menutanus (Ha ocHoBe pazpabotanHoi B C3II mcuxoTexHOJOrHM) Ha COOBITHS C
OJTHOBPEMEHHBIX CHSITHEM CTATHYECKUX H JMHAMUYECKHX MapaMeTPOB MaJblEB PYK;

3. Cratuctuueckass o0paborka momydeHHbIX [PB-maHHBIX ¢ BBIACICHHEM  [apameTpoB,
COOTBETCTBYIOIIMX Han0oJiee 3HAUMMBIM COOBITUHHBIM aHCAMOJISIM;

4. [MocTpoenue anpropHOi MOJIENIN COOBITUHHBIX PSIJIOB;

5. AnocrepropHas (PUKcalys peasbHO IMPOU3OIICIIINX COOBITHIA;

6.  AHaJIWUTHYECKOE COMOCTABIICHUE PE3YIhTATOB AHTHIUIIAIUH U PEasbHO MPOU3OIIEAIIHX COOBITHH.

Hckombie [annble: Hekoropeie mapaMerpbl ra3opaspsgHOTO CBEUEHHS MOTYT OOHApYXHTh
CTaTUCTHUYCCKN 3HAYUMYIO CBA3b C TEM WM HWHBIM COOBITHEM M OKa3aTbCs PEICBaHTHBIMU  JIA
OIpe/IeTIeHNs] HACTYIJICH!S / HEHACTYIIJICHUS] TAKOTO COOBITHS MJIH KJlacca cOOBITHH (0COOCHHO B clydae
MOCTAHOBKH aJbTEPHATHBHBIX BOIPOCOB — «CIYUUTCS WM HET!?»). ICKOMBIM mapaMeTpoM OyAeT HeKuit
WHBapUaHT CBS3aHHBIA C KaKUM JM00 (PUKCHPOBAHHBIM MapaMETPOM MOCTAHOBKH JKCIIEPUMEHTa (THII
COOBITHIA, DTIEMEHT MCUXOTEXHOJIOTHH | T.JI.) U OJMHAKOBO MPOSBIISTIONINN Ce0s Y pa3HBIX UCIBITYEMBIX.

AHaJIN3 U UHTEPNpPeTAIUs] TaHHBIX:

3amaya aHanM3a BBIJEIEHHE KIACTEPOB «TUI COOBITHSI — CTATUCTUYECKUH IapameTp — 3JIEMEHT
MICUXOTEXHUKW». MIHa4Ye TOBOpS, TO MM MHOE TPAMOTHO MPOHM3BEICHHOE BHYTPEHHE YCHIIME IO TIOBOILY
M000T0 U3 COOBITUH TOM WM WHOW TPYIIBI JJIS Pa3HBIX HCIBITYEMBIX JOJKHO OBITh CTATHCTHYECKH
CBSA3aHO C omNpeelieHHbIM napamerpoM I'PB — cBeuenusl.

WnaTepnperanuio NaHHBIX yJOOHO TMPOBOJWTH Ha SI3BIKE «3TPErOPOBY. [Mony4ennas
AQHTUIUIALNS COOBITHIHOTO TIOTOKA YEIOBEKa €CTh Pe3yNbTaT JHHAMHUYECKOrO B3aUMOJCHCTBUS €ro
CO3HAHMS — IOJCO3HAHUS C ONpPEACIEHHBIM JTperopoM.  PasHble 3rperopsl 00NaJaIOT Pa3HOM

KOMIICTCHTHOCTBIO B OTHOILICHHM COJCpPKaHHMS MH(POpPMAIMKU O T€X HJIM HMHBIX COOBITHAX. ['pamoTHOE
MOJK/IIOYCHUE K aJICKBATHOMY AIPEropy o0ecrneyrnBaeT Hauilyqlnuil pe3ysbTarT.

O:xujgaemble BbIBOJAbI: BO03MOXHOCTh MPOUYTEHUS S3bIKA 3HAKOB W COOTBETCTBYIOIIAS
AQHTHUIMIIAIKSA OYyAyIIUX COOBITHH €CTh CTEPCOTHIIHBIA OINBIT JAYXOBHBIX TPAJAMLUNA M HE HYKIAeTCsA B
MOJTBEPKICHUH HITH MpoBepke. Bonpoc B ToM, obianaer nmu napaaurma ['PB nocraTounoit rudkocThio, a
caM METO/I JOCTAaTOYHOM TOHKOCTBIO JUIsl yXBAThIBAHUS TAHHBIX B3aUMOJEHCTBUIM.

ITepcnexTHBa HCCIEI0BAHMS:

KoHeuHO# 1€IbI0 OMMCAHHOW pa0OTHI SBIAETCS CO3JAHUE HEKOEro TPEHUPOBOUYHOTO
WHCTPYMEHTA aHTUIUIAIMKA COOBITHI, YTEHHS W HMHTEPIPETAlMH 3HAKOB. DTOT MHCTPYMEHT IOJIKEH
CBITPaTh TOJIBKO MPOMEKYTOUHYIO POJIb MOJMOPKY Ha IMYTH MOTPYKEHUSI COOTBETCTBYIOIIEr0 MEXaHU3Ma
BHYTPh CO3HAaHHUS — TOACO3HaHWSA. Ha BBIXOIE aHTHUIUMAIUSA JODKHA MPOM3BOAUTHCS 0€3 BHEIIHHX
CPEICTB MHIWKAIIMK B PSKUME MHTYUTHBHOIO MICUXUYECKOro MexaHu3Ma. J(oBereHue mogaoOHOro poaa
METOJIMKM J0 KIMEHTCKOIO YPOBHS MOXKET TMOCIYXKUTh BKJIaJOM B Pa3BUTHE COBPEMEHHBIX
WHTErPallMOHHBIX TEXHOJOTHUM 3BOJIIOIIUU YEIOBEKA.

CoBpeMeHHOe COCTOSIHUE UCCIeI0BAHNS:
. CrenaHbl TIEpBBIC IIard Ha MyTH (DOPMYJUPOBKM M DKCIEPUMEHTAIBHOIO HCCIICAOBAHUS
COOBITUHHO-3HAKOBOW MapaJurMbl aHAJIM3a WHIAMBHIYaJbHON KH3HU CYOBhEKTa, CBI3bIBAIOIICH BOCIUHO
COBOKYIIHOCTh €r0 COOBITHHHBIX aHCaMOJjieH, (HOPMHUPYIOIIMX J>KU3HEHHBIM MyTh W WHAMBUAYAJIbHYIO
CyIb0y YeoBeKa;
. PaspaboraHa TeopeTHueckas ¥ dKcrepuMeHTanbHas Moaenb nateprammu C3I1 'PB momxomos;
. IIpoBoauTCA HAKOIUIEHHE M MEPBUYHBINA aHAIW3 SKCIEPUMEHTAJIBHBIX JAaHHBIX MO JACTEKIHU
Oynymux cobOeituii Meromom ['PB B upe3BbvaiiHO OoraToii Ha cToxacTHyeckue COOBITHSI cpeie
(mapycHas KpyrocBeTHas SKCIISIUIIHS).

[IpoekT uieT 3auHTEPECOBAHHBIX APTHEPOB M UCTOYHUKH (PHMHAHCUPOBAHUSI.

Jlureparypa:
1. K. Koporkos. OcnoBsl I'PB-6unoanexrporpapuu. U”TMO., CII6, 2001
2. M. HBano, C. Apnomuna. K Bompocy 00 3MHCTEMOJIOTMYECKHX OCHOBAHHUAX KOTHUTHMBHBIX aKTOB B CTPYKTYpE

ITyX0BHO-penuruosnoro onbira. CII6I'Y, 1999
3. B. JlockyroB, M. 1BanoB. Cuctema Bepbl: COOBITHITHO-3HAKOBBIH 1oaxox K Mupy cyosekra. CITIBIY, 1998
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IIYTEUNIECTBHE K HHAENWIIAM CHEPPA-HEBA/IBI

KopoTtkos K.T'.
CII6I'YUTMO, CIToHUU DK gdv@korotkov.org,

14 aBrycta 2005 roma, 6:20 ytpa. Beicota 1860 M Hax ypoBHEM MoOps, PSJIOM KYPUYHUT TOPHBINA
pydeH, mepeTekas 1Mo KaMHsIM. S CHKy Ha KaMyllKe 10Jl OTPOMHOM COCHOW M HaO0I0aar, Kak KIyObl
TyMaHa TOAHMMAIOTCA HaJ OKPYXKAIOIIMMU TOpaMHM B JIydyaX BCXOIAIIEr0 conHua. EauHCTBEHHOE
HEYZIO0OCTBO — KaIli C BETOK MEPUOJMYECKH NaJaloT NpPSIMO Ha CTPaHUIBl MYTEBOTO >KypHAaa.
Komym6ust, nonuna Ceeppa HeBaabl. Buepa nongHs men Tponnyeckni IMBeHb, HO B 2 Yyaca HOYH, KOT/1a
s BBINICN Ha YIUIY, HE0O OBLIIO MOKPBITO MUJTUAPJAMH 3BE3]], CPEU KOTOPHIX 51 ¢ OONBIIMM TPYAOM
HAIIeNl HEeYTOo, OTAajJeHHO HarmoMuHaromee FOxHbId kpecT. [lo HeOy MepHOTUYecKH MpHIIETANIN SIPKUE
3BE3JIOYKH — OBUIO O(PHIMATEHO OOBSABICHO, YTO 3EMIIs IMEpeceKaeT MOJIOCY KOCMHYECKOH MBbUIH, H
MENTKUE METEOpUTHl SIpKOo cropamu B atMocdepe. Kceratn, B KomymOMM MeTEOpPHTHI HE DPEIKOCTb.
Paccka3piBaloT, 4TO B COCEIHION JIOJMHY KaK-TO yran OOJbIIOW METEOpHUT, YyTh HE MPHUOWUB MECTHYIO
co0aKy, a B HAIMOHAILHOM My3ee BoroTel XpaHUTCS METEOPHUT BECOM 22 KT.

Buepa mMb1 4 yaca mobupanuck ciofa ot ropoaka Banbenymap. CHavana jgopora Beceso muia 1o
Iocce, OKPYKEHHOMY IUTAHTAIlMSIMH KOKOCOBBIX IajdbM M 3€JEHBIX MOJIeH, HO uyepe3 Yac e3/bl MbI
MOKUHYNMH acanbT U JBUHYJIHCh BBEpX B TOpbl. Jlopora mpu sToM KoHYanack. MO0 TOT myTh, MO
KOTOpOMY MEJUIEHHO TpoJBUTAlCS Haml JIDHIKpY3ep, AOporoi Henb3s ObLIIO Ha3BaTh JIaXkKe ¢ OONBIION
HaTsOxKoW. Korga-To 3TOT myTh IpoIIen MOTyduid Tpeiziep, BEIpe3aB B CKIOHAX OTHOCHTEIHHO POBHYIO
KOJICI0, HO C TeX IOp, MO-BUAMMOMY, IPOIUIH JTOJTHE TOAbI, U IMPHUpOJa HEYKIOHHO BO3Bpallaia 3TO
COOpY)KEHHE B €CTECTBEHHOE COCTOSIHHE. bypHbIe TOTOKH pa3MbUIM TIIMHHUCTYIO MTOYBY, MPOJIENaB B Hel
ryOOKHMe KaHaBbl, OPOMHBIC KaMHH CKaTBIBAIUCH C OKPYKAIOIIMX KPYTHIX CKIOHOB, a TIyOOKHE
OOpBIBBI, MO Kpalo KOTOPBIX Mporon3aid Ham JIHIKpy3ep, 3axBaThIBAIM [JIyX OIIyIICHUEM
pasBopaumnBarommecs rryonHbl. OJHAKO HAlll BOMUTENh — HHJIEEI] CIOKOMHO KPYTHII OapaHKy ¥ ycreBall
ele peryisipHo 0oiTaTh MO0 MOOHIBHOMY TenedoHy, KOTOpOH, paB/a, OH MPUKHUMAT K yXy IJICUOM —
OJIHOHM pyKOH ¢ MamMHOW ObUIO OBl HE CIPaBUTHCS. 3a TPU Yaca IyTH HAM MOMAIUCh TPH BCTPEUHBIX
JDKWTIA, IPUYEM OJIMH, KaK BOJMTCS, B CAMOM HEYJIOOHOM MECTE, M MBI JJOJITO MSATHIUCH BHU3, YCTyHast
nopory. UeM BBIIIE B TOPBI, TEM Yallle BCTPEYATUCH KOJIOPUTHBIC BCATHUKH B OENBIX OJIEKIaX, CTEIICHHO
rapiyrolye o CBOUM JefiaM.

W Bot, mocne ouepenHoro moabeMa, Mepes HaMH OTKPBUIACH 3efieHas JOJWHA, OKPYKEHHas
MOJIOTUMH XOJIMaMu Tpearopuii. OHa HamoMHHajMa KpaTep JPEeBHEro BYJKaHa, HACTOIBKO MPaBUIHHBIM
OBUTO KOJNBIIO XOJIMOB, OKPY)KaBIIMX JIOJMMHY. MBI yBHJENU TPYINIy AKKypaTHBIX JIOMHKOB O]
KaMBIIIOBBIMU KpBILIAMH, Cpa3y HAOMHHBIIMMH YKpauHCKHE Ma3aHkH. U, camoe yIuBHUTENbHOE, — B
calax pOCIIM amnelbCHHBI M JIMMOHBI, PSIOM 3elIeHeNl0 IMOoJie Mawca, MalleHbKHE TUIaHTaluu Kode
WCIOJHSUIA POJb HAIIMX OrOPOZOB, @ HaJ JAOJWHOM pa3sHOCWICSA 3aMedaTelbHBIH 3amax CBEXeW COCHBI.
Jleranu orpomuble 6a00YKH, YepHBIC TIOPOCITA JIENIOBUTO PHUTH 3E€MITIO, MOMYTail JETOBUTO CKaKal 110
BETKaM, ¥ ITUYHI TOMOH pa3faBaJics C KaXkJIoro JAepeBna.

B oroil palickoii JONMHE MOCIENHHE Napy — TPOMKY ThICAY JIET >KUBYT HHJIeHnbl. Tak
HCTOPUYECKH CIIOKUIIOCH, UTO B 3TH MeCTa He JOIUIH BEIUKHE aMEepUKaHCKIe UMITEpUH — HU WHKH C 10Ta,
HU MaWs-allTeKH C CeBepa, M MHICHIIBI )KHIM Ha oO0mupHoi Tepputopun Cheppa HeBaasl, He TpOHYTHIC
JKECTOKMMH 3aBoeBareisiMu. Mcmannbl B XVI Beke MOAHSIIMCH B TOPBI, YOCIUIMCh, YTO 30JI0Ta 37€Ch
HUKOTJa He OBbLIO, ¥ MOTEPSUIA HHTEPEC.

CamMoe yauBUTENBHOE — 3TH TJIEMEHA CYMENIM COXPAaHUTh CBOM TPAIUIIUU U CBOIO CAMOOBITHOCTh
B TedeHue nociaeauux 500 jer, gaxke Mo JaBiIeHNEM COBPEMEHHOM IMBUITU3AINH.

MsI BBUIE3NH U3 JHKHIA, MPOLIUIM MHUMO HECKOJBKHMX MaJIeHBKHX aKKypaTHBIX JOMHKOB, U Hac
MOBEJH IO TPOIIMHKE 32 JiepeBHIo. [lepeiins BOpoJ peuKy, MBI TIOAHSIIMCH HA XOJIM M YBHJIEIH OOJBIIYIO
TpYIIy HHICHIEB B OENBIX OJISKAAaX U OCbIX MIANOYKaX, CHISIIMX MO BRICOKUM JepeBoM. OHH KIamu
Hac. BOKpyr cTosuM KEHIIMHBI B O€NOM, MOCTOSHHO 4YTO-TO Bs3aBIIMe, M Oeranm Manble JeTtd. B
KayeCcTBE MPHUBETCTBHS BOXAb Jall KQXJOMY W3 Hac 4 OelblX HUTOYKH — CHMBOJ TOT'O, YTO YeIOBEK
MoJTy4aer oT MpHupoabl. Takue HUTOUKH MHJEHIIBI BBHITATMBAIOT U3 OTPOMHBIX JINCTHEB KaKTyca araBbl, U
MOTOM JIENAIOT U3 HUX OACSKAY, CyMKH, MEIIKHA. TKaHb MOIY4aeTcsl JOBOJBHO YKECTKas W HallOMHHAET
okyT. Hauamace HeroporumBas Oecena. S1 roBopui Ha pycckom, Jlema mepeBoaui Ha HCIAHCKHHU, a
BOXK/Ib, BBICIYIIIAB OYEPETHYIO UTMHHYIO TUPALy, IEPEBOIIII BCE IETMKOM Ha MECTHBIN s3bIK. [loTOM OH
OTBEYA] Ha TPEKPacCHOM HCHAaHCKOM. [lepHoauuecKu cpeau WHICUIEB BO3ZHHKAIW OOCYXICHHUS, OHH
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TOBOPHJIM TI0 OYepely, He nepeduBas Apyr Apyra, Kak Obl pa3IyMbIBas KaXKAbli pa3 MO OKOHYAHUH
ouepenHoro cmnuya. [Ipu 3TOM OHHM He mepecTaBasl >KEBaJM JIUCTbSI KOKH, KOTOpBIE JIOCTAaBalU W3
CTIeUAILHBIX MEIIOYKOB. [Ipy BcTpedue OHM KIIAHSITUCH IPYT APYTY U OOMEHUBAINCH JINCTHSIMA KOKH H3
CBOUX MEIIOYKOB.

Boxap ckazai, 4To UX IJIeMeHa COXPaHSIOT TPaAUIUH MPEIKOB, COXPAHAIOT TY JKHU3Hb, KOTOpas
OblIIa B 9THX MeCTax B Te4eHHE ThicsiaeneTnii. OHM OTKA3aJIUCh OT dJIEKTPHUYECTBA, EBPONEHCKIX OpY I
u MexaHn3moB. CrienuaibHO HE PEMOHTHPYIOT JO0pOTy, 4YTOOBI OTPaHUYHUTh TIOTOK TYPUCTOB H
obuIMaATBHBIX JUT. [IeHCTBUTENFHO, JUIITHUMA Pa3 MO TAKOH IOPOTH eXaTh HE 3aX0Yellb.

Bo Bpems Bceii Hameld BCTpeUr >KEHIUHBI B3aJId, KPYroM Oeraiii CTalKyd CUMITATHYHBIX JICTEH.
[To xonuyecTBy nereit ObUIO TOHATHO, YTO BEUEpa 3/1€Ch JUIMHHBIC U CKyYHBIE, a BRIMUPATh IJIEMsI BOBCE
He coOupaercs.

OOMeH MHEHMSIMH O MHUPE M MNPHUPOAE MNpoAobKajics 4daca Tpu. Korma BOXKIb OOBSIBHII
OKOHUaHHWe Oecelpl, TMOMeN JOXIb. OTO OBUIO OYEHb XOpONIO BOCIPHHATO, KakK IMOKa3aTelb
OnaroBoieHusI HeOecHbBIX cuil. [locie 3Toro Hac MPUIIIACHIIM Ha COBMECTHYIO Tparie3y: KypUHBIH CyIl ¢
IOKKOW W OBOIIAMM, W jKapeHas Kypodka ¢ pucoM. Kak MbI 3aMeTHiIM, BO MHOTHX JBOpax Oeramu
KypOYKH, HO, Cylisl IO BCEMY, JIUIsl MHJIEHIIEB 3TO OblIa Mpa3JHUYHAS el1a. TpONuYecKuil IMBEHb Pe3KO
OTpaHUYWII TOCTECAYIONIYI0 aKTUBHOCTh, M OOINBIIYI0 YacTh Be4epa MBI MPOBEIH B HETOPOILTUBBIX
Oecenax. C TemHoTol nernu cnaTth. Korma paccBeno — npocHynuchk. EcTh, Bce-Taku, CBOSI MPEIECTh B
JIEPEBEHCKOM KHU3HH 0€3 ICKTPUIECTBA.

ITocne 3aBTpaka U3 nanaild U aHaHacoB, Mbl CHsJIM ['PB y HeCKOJIbKMX WMHIAEWIIEB, MOCIE YEro
OBLTM TIPUTJIAlICHBI B XKUHY LiepeMoHuil. [Ipoiins yepe3 aepeBHI0, MBI TIEPENUTH 110 KaMyIlIKaM pydei u
M0 Y3KOH TPOIMHKE BBIIUIM HA TOJSHY, TJ€ CTOSIHN JIB€ KPYIJIble TPOCTHUKOBBIE XM)KMHBI, U TPYIIIaMU
cCHIleN WHAEHIBI. DTO OBUIM IIepeMOHHMANbHBIC XWXKHMHBI, ONHA — JKEHCKas, Jpyras — MYKCKas.
BHyTpeHHsIsT KOHCTpYKIMsL Oblla clefaHa W3 YEePHBIX JKepJeH, MeperIeTeHHBIX CIIOKHBIM 00pa3oM, C
HEHTPAILHBIM CTOJIOOM BBICOTOH MeTpoB 5. CHapyXu KOHYC XMKHHBI BeHUaJIa KOHCTPYKIIUS U3 KepacH,
¢opMoli HallOMUHABIIIAss COBPEMEHHYIO aHTEHHY. JleHCTBUTENBHO, CKa3alW WHACHIBI, 3TO IPEBHSA
KOHCTPYKIIHSI JUTS TIOJTyYEeHUsI DHEPTUH OT HeOa, 3Ta SHEPTUsl MO CUCTEME JKepJiel UIeT BHYTPh XMKUHBI,
TJie IIOCTYTaeT B OCTOSHHO TOpsMi kKocrep. Elie oJMH apryMeHT B MOJb3y TEOpUN 00 MHOTIAHETHBIX
KOHTaKTaX. J[pIM IMOCTENEHHO BBIXOIUI Yepe3 MIIETEHYIO KPBIITY U OTBEPCTHUS BXOOB.

Havanuce tanupl. [Tox 3Byku GapabanHa u aynouyeK >KEHIIMHBI HaYall HETOPOILUIMBO KPYKHUTHCS
IO IUTOIIA/IKE, TO BCE BMECTe, TO MapaMu. [1o cKOpoCTH ABMXKEHUS 3TO HAIIOMUHAJO Bedep «kKoMy 3a 30»
JI0 TIpueMa 3-ro CTakaHa.

IToToM MBI IIPOLUIM B MYKCKYI0 XM)KHHY U cTanu Meputb I'PB y «mamoc». Heckonbko ciioB 0
TOM, KTO 3TO TaKHe.

[Mpumepro 20000 uHpelines >xuBeT Ha oOmmpHON Tepputopuu Cheppa — HeBaner e Canra
Maprtel. OHE censiTcss HEOONBIIMMHU JICPEBHSMH, WHOT/AA OTIENBbHBIMH CeMbsIMH. borartas mpupona,
poBHas temreparypa 20-25°C B T€UEHHHM BCETO r'ojia, OTCYTCTBUE XHUIMHUKOB U MAIIIPUIHBIX KOMapoB
co3/laeT HjaeaJbHBIE YCIOBUA A KM3HM B ITHUX TOPHBIX Yronkax. Bmecte ¢ TeM, Takue YCIOBHS
pacronaraloT K HETOPOIUTMBOH, JIGHMBOM »H3HM, He TpeOyromed ocoObIX ycuiauidi u OopsObI 3a
cymecTBoBanue. Her HU BOWH, HU Ta3eT, HU OOJBIHIX ropoaoB. Her HE00X0MMOCTH B TUCHEMEHHOCTH U
pemecieHHHYecTBe. B KauecTBe TapesroK CIyKaT CyIIeHbIe THIKBBI, OJEKIa TKETCS M3 HUTEH KakTyca.
OOMeH MeXIly TepPUTOPUSME BCEra ObUT 3aTPYIHEH: MEHIKOM 0 TOPHBIM TPOIaM XOAHThH TSDKENO, a
JIOIIael 3aBE3JIM TOJIBKO €Bponeiiipl. PojonineMeHHoM cTpoid, COXpaHUBILUICS Yepe3 BeKa.

Bce ynpasnenue >KM3HH OCYNIECTBIISJIOCH MHCTUTYTOM «MaMo». Ha MeCTHOM S3BIKE «MaMo»
O3Havaer «Mynpedmmi». OHWU OTOMparoTCs cpeu HauOolee TOJKOBBIX OHOMIEH, W TOTOM, Ooiee
CTapIIME «MaMoO» IMEPEeNaloT UM TPAIUIUK M 00bI4an. «MaMoy» BBIPACTaIOT, JKEHATCS, 3aBOAAT 1o 8-10
JIeTel, M KUBYT JKU3HBIO OOBIYHBIX Jtofel. K HUM o0palmaroTes 3a coBeTaMH, 3a pa3perieHneM CIIopoB 1
JUISl TIPUHATHS PEUICHUH, BAXHBIX Ui IUIEMEHH. HeckodbKo pa3 B TOA BCE «MamMo» COOHMpAroTCs B
LEeHTpalbHON nepeBHe, HaOycumake, cHISIT BMecTe, HETOPOIUIMBO OecemyroT, XKys JHCThs KOKH. Ha
0co00M MecTe, O] CBAIICHHBIM JePEBOM, Ha HUX HUCXOMUT CBsiieHHbIH [IyX.

KomyMOwuifibl, ¢ KOTOpBIMH HaM MPHXOAWIOCH OecemoBaTh B Kapraxene m Bappankuu, Bepsr,
4TO «MaMo» 00JIaIatoT 0coObIME cBoMicTBaMu. OHH MOTYT MPENBUACTh COOBITHS M MOMYAHSATH MUP CBOCH
Bone. Hampumep, «MomMo» ele BecHOW COOOIIMIIM, YTO JIETOM K HHM JIOJDKHBI TIpUEXaTh YdYEHbIE,
KOTOPBIX OHH MPUMYT. «Mamo» 04eHb U30MpaTENbHbI B CBOUX KOHTAKTaX C IIMBHIIM3AINCH, U TIPOCTO TaK
MpHexaTh K HUM IMPAKTHYECKH HEBO3MOXKHO.

Wnpeiiubr Coeppa — HeBanpl cTpeMsITCS COXpAaHUTH CBOIO CAMOOBITHOCTD, U «MaMO» SIBIISTFOTCS
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IyXOBHBIMH JIHJIepaMH B 3ToM Tmporecce. OHu oOeperaroT CBOM Hapoa OT BIMSHUS 3arajHoH
uuBUIM3alMu. Bo MHOrom UM 3T0 ynaercs. BOJBIIMHCTBO JIIOAEH, B TOM YHUCJIE MOJIOJAEXKb, HOCAT
HaIlMOHAJIbHBIE OJIeK/IbI, MPUAEPKUBAIOTCS CBOMX Tpaauluid. EcTeCTBEHHO, KaTOMWYeCKre MUCCHOHEPHI
MPHUIIUIM Ha 3€MIII0 «Mamoy», MOCTPOMIIM IIepKOBh M Hauyald CBOM IporoBenu. boprba mpojomkanach
MHOTO JIET, HO, B KOHIIE KOHIIOB, 23 roja Ha3aJ, «MaMoO» yJajoCh U3THATh MUCCHOHEPOB. J[BepH 1EpKBU
3aKpBITHl, ¥ WHJCWUIBI, KaK M THICSUENETUS Ha3al, MOKJIOHSIOTCS ayxaM Trop u pek. [Ipu atom oHH C
YIIOBOJIBCTBUEM TOJIB3YIOTCSI MOOWIIBHBIMU TenehOHaMU ¥ MHOTHE, BMECTO IIJICTEHBIX CaHIAIUH, HOCAT
OOTHHKH, 00Jice yIOOHBIC B CE30H JOXKICH.

EcrecTBeHHO, TUMBWIM3AIMS TOCTENEHHO MPHHUKAET. MeTamndeckiue KacTproiu yaoOHee
TMUHSHBIX. J[eTH C YJAOBONBCTBHEM TPBI3YT II€YeHbe W KOH(EThl. MeCTHYI0 apaky HallMBaloT B
TUTACTHKOBBIe OyThUTKM. He roBops yxe o NomaguHbIX cemuiax W cOpye. YacTh MHAEHIIEB XOIAT B
JODKMHCAX U MIMPOKOMOMIBIX [IUIATIAX.

Bonbimoir mpobieMoii sSBISETCS COCTOSIHUE 310pOBbs. [IpaBUTENBCTBO OTKPBHIIO MEIUIIMHCKHN
MYHKT, 1 CHMITATHYHBIA JIOKTOP MOXET OKa3aTh IMEPBYIO MoMOIIb. Kak B 0OBIYHON CEbCKOM OONbHUYKE.
EcTecTBEHHO, B CIIOXKHBIX CIIydadx eMy MPUXOAUTCS Pa3sBOIUTH PyKaMH.

MBI TOCMOTpeNnu HECKOMbKHX MalueHTOB. bone3Hu, TUMW4YHBIE UIA NEPEBEHCKOW >XKU3HU H
OTCYTCTBHUA I'UTHeHbl. Kuliednsie mapa3uThl, MOCAENCTBUS CTAPhIX TPaBM, JeTckue 6one3Hu. OTcyTcTBUA
HOpPMAJIbHOIN JOpOTH 3acTaBisieT HAaJEesIThCS TONBKO Ha CUJIBI MpHUpoAbl. VHTEpecHO, YTO HUKTO W3
WHJEWIIEB He 3HAeT CBOW Bo3pacT. B mupe, T/1e mpakTHUeCKH HET CMEHBI CE30HOB, KU3Hb TEUET €IHMHBIM
TJIaBHBIM TIOTOKOM.

«MaMo» TpocWsid Hac MepeJaTh CBOE IMOCIaHWE LMBUIM3alMU: «JlaliTe Ham XKWUTbh CBOEH
COOCTBEHHOM XHM3HBIO. Ham ynanock COXpaHHTh CBOM TPAIUIIMU B TEUCHHE THICAYECIICTHH, TO3BOJIBTE
HaM M JaJIbIIE )KUTh 3TOW KU3HBIO. B HalllMX CENeHUsAX WHJIEHLBI KUBYT MPUBBIYHON UM KU3HBIO, OHU
CYACTJIMBBI U CIIOKOMHO PACTST CBOMX J€TeH. Y HAC HET BOPOBCTBA, HET MPECTYIUICHUM, JIFONU KUBYT 110
COBECTH, 10 3aKOHaM CBOMX IpeakoB. Ham He HYXHb MalMHBI W TeneBH30pbl. C HUMH HJET
Pa3Hy3AaHHOCTh M MBSHCTBO. MBI )KyeM JIUCThSI KOKH, U 3TOTO HaM JIOBOJIBHO. MBI BEpUM CBOHM JyXaM,
Y OHHM OXPAaHsUTH HAIly )XKU3Hb B TeUeHHE ThIcsiueneTnil. OcTaBbTe HAC B IMOKOE M JaiiTe HaM >KUTh CBOEH
KHU3HBIOY.

[oce monrux TMeEperoBOpOB «MaMoy» yIalloch JOTOBOPHTHCS C MpaBUTENbCTBOM KomymOuu o
cBoel aBToHOMUU. bbuta nmpoyepueHa «4epHasi IMHUS», OTPaHUYMBINAs TeppUTOpUN HHAeHeB Cheppa —
HeBagpl. Ho, kak »amoBaiuch «MamoO», MPaBUTEILCTBO MOCTOSHHO HapymlaeT 3TH TPaHUIB, a
oOpareHust HHICHIIEB HUKTO B TIPABUTEILCTBE CIyIIATh HE XoueT. VM XxBartaer 3a00T ¢ HApKOKapTEISIMU
Y apTU3aHaMH.

Wupetinel Coeppa — HeBazbl 3asBISIOT 0 ce0e U Ha MEKXIyHApPOAHOM ypoBHE. WX nunep Poxenuo
Mexusa no npuriamenuio FOHECKO yuactBoBanm B 2004 romy B KOHTpecce IUIEMEHHBIX KYJIBTYp B
Tokuno. ['opon emy He monpaBmics. «CIMIIKOM MHOTO Hapoja, IIYMHO, Bce Kyaa-To 0eryT». OCeHbIo OH
cobupaercst exath Ha KoHrpecc B Mcranuto. Tam JOMKHO OBITH TIPOIIE, BCE-TAKH UCIAHCKUH SI3BIK.

MBI MOKHIATH JIEPEBHIO WHJCHIICB B cepeinHe AHA. TydH yxe 3aBOJOKIM Hebo, U oOparHas
Jiopora TpeNcTosia ObITh «Becenoi». [ledCTBUTENBHO, Mapy pa3 HaM MPUIIIIOCh BHITACKUBATH KU U3
TITyOOKHX TIMHHCTBIX SIM, & YK MCKYCCTBO modepa, CKONB3AIIEro 1Mo MOKPOH Jopore Haj oOpbhIBaMH,
3aCTaBJISUIO 3aMUPATh CEPALIE.

«Mamoy yneI0allMch Ha MPOIIAHWE M IOXJIOMBIBAIM TO Tuledy. MbI cIycKajuch BHHU3 B
MUBIJIN3AIMIO, K CBOUM 3a00TaM W MpoOJieMaM, 2 OHH OCTaBAJIMCh B MHPE YHCTHIX SHEPTUH, 3BEHSIINX
pyubeB, B 100pbIX ynbiOok. Jlai-To uM Bor coxpaHuTh CBOIO KU3HB B Takoi coctosiHuu! YemnoBeuecTBo
pa3BHUBaeT HOBBIE TEXHOJOTHH, OCBAaMBaeT KOCMOC, YHHUYTOXKaeT APYT JIpyra B BOMHAxX, MbSHCTBYET U
pacTpaurBaeT KU3HEHHOE BpeMs Yy Toly0oro sKpaHa, a rjie-To B ropax KomymOum muzaeiinsr Cbeppa —
HeBazap! BBI3BIBAIOT J0X /b, MOCTYKUBAs MAHIIMPEM depenaxu. BoT B 3ToM pa3HOOOpa3uu U 3aKII09aeTCs
Benmune Jlyxa UYemoBeueckoro, MEpCrieKTUBA MOCTOSHHOTO pPa3BUTHS W OOHOBiEHHs. [lodToMy Tak
HEOOXOJJIMO COXPAaHATh CaMOOBITHOCTh KYIBTYp, Oepedb WX  WHAWBUAYAIbHOCTh W BCSYECKH
MOJICP)KMBaTh CTPEMIICHUE M30eKaTh 3amaqHol ctanaapTu3anuu. Yem pazHooOpasHee MUp, TEM Ooraue
Hyma Yenoseuectna!
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PEI'HCTPAILIUS IIAPAMETPOB I'EOAKTHBHBIX 30H I'PB IATYHKOM B
I'OPAX CBEPPA-HEBAIbI, KOAYMBHS. ABI'YCT 2005

Koportkos K.T'.
CII6I' YUTMO, CIToHUN®K gdv@korotkov.org

[Ipobnema perucrpanuu reo-akTUBHBIX 30H OOBEKTHBHBIMH TPHUOOPHBIMH METOAAMH HMEET
OorpIIoe HaAyYHOE U TpakTHieckoe 3HadeHue. [IIupoko ncnonb3yemMbie METOIbI OHOIOKAIMH TTO3BOJISIFOT
MOJy4aTh HHTEPECHYI0 HH(OPMAIIHIO, IEHHOCTh KOTOPOH MOXKET ObITh MHOTOKPATHO yBEJIHUCHA 32 CUET
npuOopHO Bepudukanuu. B HacTosmeil pabore onmuchBaeTCsl KOHCTPYKIUS M PE3yNbTaThl HCIIBITAHUN
I'PB nmatumka, paboraromero B komruiekre ¢ [ PB npubopamu.

Mertoauka. IIpuHnun paOOThl NaTYMKa OCHOBAaH Ha OPTaHW3allMd 3aMKHYTOM IIEMH TOKa
BO30YKICHUS CKOJB3SIIIEro ra3oBoro paspsina Ha 6ase ['PB npubopa ¢ nutanmem ot akkymyssitopa. [Ipu
MUTAHUU OT aKKyMYJISITOpa MPUOOP «OTBSI3aH OT 3€MJIN», M 3aMBIKaHUE Pa3psIHOTO TOKA MPOUCXOAUT B
3JIEKTPOHHOM Lienu npubdopa (puc.1).

Ienp TOka 3ambikaercs uepes ['PB 7
reaepatop 1, Oarapero 2, MeTa/UIMYCCKUN
TECT-UMJMHAP 3 M EeMKOCTh AaHTEHHHl 7,
EgpaKTep KOTOpO#  ompezensercs B T -

pameTpamMu uccienyeMoil cpeabl. Llemb —I—_ 1 | pr—
TOKa 3aMBIKaeTcs 3a CYeT €MKOCTHOHM CBS3H N
npubopa 1 u anteHusl 7. [logoOHas cxema
obecrieynuBaeT OOJIBIIYI0 YYBCTBUTEIBLHOCTH | 5 |
JaTyuka K = M3MEHEHHI0  IapaMeTpoB
OKpyxaromeil cpenpl. Ilapamerpsl rasosoro 6
paspsma ycrpoiictBa puc.l 3aBHCAT OT
yCcIOBUH  BHEmIHEH  cpemsl  Onarogaps
OTCYTCTBHIO BHEIIHEH Menu 3a3eMJICHUS.
MoxHO cKa3aTh, 4YTO UYYBCTBUTEIHHBIM

i

Puc.1. HpI/IHLlI/IHI/IaJ'H)HaH CXeMa OKCIICpUMEHTAa C JaTYMKOM
IIpY Pa30MKHYTOW IIEMu. 1 — renepatop I'PB; 2 -
SJIEMEHTOM  ABJIACTCA BCA TOKOBaA ICIb  axgymynsTop; 3 — METAUIMYECKHH HWIMHIP; 4 — ONTHYECKast
npubopa. Taxum ob6pasom, I'PB pmatauk  jumsac TOKONpOoBOAIIUM ToKpeiTHEM; 5 — [13C kamepa; 6 —
SIBJISIETCS HMHJIUKATOPOM [1apaMETPOB  KOMIIBIOTED: 7 — AaHTCHHA.

BHEIIHEN Cpebl.

Ha »tux mnpuniumax Obi1 pa3paboraH npuOOp, TONYYMBIIMKA Ha3BaHUE «S5-H DIeMEHT.
[Ipunnun [1atn DmeMeHTOB SIBISETCS OJHOW M3 OCHOB TpaJIUIMOHHOW KHUTAHCKOM METUITMHBI HapsAy C
npuHiunoM HWub-Aub. Teopus Il DneMEeHTOB BO3HHMKIA W3 HAOMIOACHHHA pa3iIWYHBIX TPYIIT
JTUHAMHYCCKMX B3aUMOJCHCTBUIN B npupoae. Kakaplil 3JIeMEHT MPeaCTaBISIeTCS KaK CBA3YIOIINK 0a3uc B
npupone u Tene denoreka. Hampumep, Orons coorBercTByer Cepamy u [onoBe. B3ammooTrHomeHus
[IaT; DNeMeHTOB ClTy»KaT MOJIENbIO TOrO, KaK pa3InYHbIE MPOIECCHl B TEJIe COOTHOCATCS APYT C APYTOM.
OTH B3aMMOOTHOIIEHUS OIIPENESIIOTCS B OCHOBHOM uepe3 nukisl Llenr u Ke.

[IpuHLMIIEI OpraHu3aluy U3MEPEHUM NTPUBENCH
Ha puc.2. Ilpubop TPB  Kommakr  cayxwur 3 ‘
HA3MEPUTEIbHBIM YCTPOICTBOM. TutaHOBBII
KaJIMOpOBaHHBIN NUAMHIP (BXoasmuii B komiuiekt ['PB
KaMmepbl) pa3Mellaercss Ha ONTHYeCKOM JHH3e B
crenuanbHOM Aepxarene. BaxHo, yto I'PB kamepa
paboraer ot akkymymaropa 12B. ChnenmanbHbiid
aBTOMATUYECKUI MIEPEKIII0YATEND COEIUHSAET
KOHTaKTHBIM BBIBOJ, LIMJIMHJIPA IOOYEPETHO C KaXKIbIM
W3 CEHCOpOB. B mepBOM ciydae LMJIMHIP COCOUHEH C
obmeit Toukoit ['PB Kamepwr (kontakr 3 pwuc.2).
OcTanbHBIMU 3JIEKTPOJAMH SBISIOTCS: METAJTHUYECKUN

CTEepIKeHb, MOMEIACMBIN B BOAY (peKa, pydeii, 03epo U p,. o Ipwemmm paGoTsl mpuGopa «5-ii

T.IL.); 3a3€MJICHUE YEPE3 MOYBY; DIIEKTPOA, BOTKHYTBIA B pavienns | _ TPB Kamepa; 2 — THTAHOBBIf
JICPEBO W paaMO-aHTCHHA. B KakIOM NOTOKCHHH  yynyunp; 3-7 — naT4uKH.

3anuchiBaeTcs auHamuyeckuii AVI ¢aiin B Teuenue 10
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cekyan wim cepus BMP danoB (me menee 100) W BBIYHCISIOTCS BPEMEHHBIC Psbl MMapamMeTpoB C
WCIIOJIb30BaHUEM MporpamMmbl «Scilaby.

Pesynbratel 3xcniepumenToB B Konymoun

Bo Bpems skcnienuiinu B BeHecyanry ObUIM IPOBEAIEHBI CEPHU M3MEPEHUH C TATYNKOM B paioHe
Bozonaga AHXenb (caMblii BHICOKHE B MuUpe — JuHUS naaeHust Boasl 1005 m). Paccmorpum rpaduku
CpeIHMX 3HAYeHUH MOKa3aTenel JaTYMKOB M MX CTaHJAPTHBIX OTKIOHEHWH. AHAIN3 KPUBBIX MO3BOJISET
ClleNaTh CIEYIOUINE BbIBOJBL.

1. B koHTpONMpyeMbIX 1a00paTOPHBIX YCIOBUSAX JHHAMHUUCCKHE KPUBbBIE MTOKa3aHUH BCEX JIATYUKOB
HUMEIOT BapHaOeNbHOCTh TOpsiaKa 5-7% TPy OTCYTCTBHH JOKATBHBIX MAKCUMYMOB.
2. [Tpu m3mepenun B Benecyane u Konmym6un nerom 2005 1. KpuBBIE TUIOMAAN CBEYEHUS IS BCEX

JaTYNKOB (pHC.3) JEMOHCTPUPOBAIIN SIBHO BBIpaKEHHBIH MakcumyMm 13/08 mpu M3MepeHHWH 1O MyTH B
JepeBHIO «MaMoy» u 14/08 mpu u3MepeHHN y pydbsi B IEPEBHE «MaMOY

3. I'paduku BapmabenbHOCTH TUIOMAAN (pHc.4) HMMEIOT YETKO BBIPAKEHHBIH MaKCUMyM MpHU
nsmepennn 08/08 y Bomonana AHXeIb.
4. I'paduky SHTPONUM MMEIOT SBHO BBIpaKEHHBIH MHHHUMYM rpu u3MepeHnn 08/08 y Bomonana
Amnxens. B ocranbHbIe THU HAOMIONAIOTCS 3HAYCHHS, TI0 KOTOPHIM TPYIHO BBIIETUTH 0COOBIE JTHU.
5. Ha kpuBbIX BapuabenbHOCTH SHTpPONUU (pUC.5) Yerko BbipaxkeHbl MakcuMyM 08/08 — AHxelnb;
09/08 — Kanatima, 0a30BbIii j1areph; U 14/08 — CBsIIIEGHHOE MECTO B ICPEBHH «MaMOy.
6. Ha rpadukax MHTCHCHMBHOCTH CBEUCHHS BBIPAKEH JIOKAJTbHBI MaKCUMyM JUIS BCEX IATYMKOB
08/08 — Auxenb, 1 BEICOKHE 3HAUCHUS TP BCEX U3MEPEHUSX B JiepeBHE «Mamoy 13-14/08.
7. Kpusbie BapnaOenbHOCTH WHTEHCUBHOCTH JEMOHCTPHPYIOT JIOKAJIBHBIH MakCHMyM IJisi BCEX
natunkoB 08/08 y Bomonama AHXENb.

BriBoabI

[lo pesynbraraM wu3MepeHuit mnpubopa «5-M dJIEMEHT» MOXHO 3aKIHYHTh, YTO OBLIX
3aperucTpUPOBAHBI FJHEPTETHUECKUE aHOMAJIMH B palioHe BoJoNaza AHXelb, BeHecyana u Ha CBSIIIEHHOM
MecTe B JiepeBHE «MaMo», KomymOwus.

[ony4eHHble pe3ynbTaThl MOATBEPKIAIOT TEPCIEKTUBHOCTh HCIIONB30BAHHUS JlATUMKa «S5-H
DneMeHT» ISl NCCIIeJOBaHUs TCOAKTHBHBIX 00JIACTEH MIaHeThl 3eMIIsl.

Becnoit 2006 roma Oblna mpoBeicHa cepus U3MepeHHi B AHTIUH, B paiioHe CTOyHXEHIKa M
Ay0OepHu, Ha MecTax JAPEBHHUX CBATWIWII JPYWUAOB. V3MepeHUs BBIABWIM PsiJl aHOMAaJHH TOKa3aHU
naTunkoB. [Imanupyercs ux nmpomomkenue jgerom 2006 roaa.
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Puc.3. I3MeHeHne OTHOCUTENFHON IIOMA/AN CBEUYEHHS KAITMOPOBOYHOTO IIMIMHAPA I10 JHSAM U3MEpeHUH Mpu
pa3nuuHBIX cxemax noakitoueHus: k kiemme ['PB Kamepsr (01.avi), k narunkam Boasr (02 water.avi), K aHTEHHE
(03 ant.avi), x 3emite (04 earth.avi) x gepey (05 tree.avi). Benecyana — Komym6wust, 2005.
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Puc.4. I3MeHeHne cTaHAapTHOTO OTKJIOHEHHUS IUIOMIAIU CBEUYEHHS KATMOPOBOYHOIO IIMIIMHPA TIO THSIM
W3MEpEeHNH IIPpU pa3IMYHBIX cxeMax noaxmoueHus: K kiiemme I'PB Kamepsr (01.avi), k gaTuukam Bozst (02

water.avi), k auterne (03 ant.avi), k 3emie (04 earth.avi) k nepeBy (05 tree.avi). Benecyana — Komymous, 2005.
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uc.5. VI3MeHeHne CTaHAapTHOTO OTKJIOHESHHUST SHTPOMUK CBEUCHHUS KaTHOPOBOYHOTO IIMIIHHPA 0 THAM H3MEPECHHI
TIPY pa3iuYHBIX cxeMmax nokmoueHus: kK kiiemme ['PB Kamepsr. (01.avi), k narunkam Boxsl (02 water.avi), K
antenne (03 ant.avi), k 3emiie (04 earth.avi) k nepeBy (05 tree.avi). Benecyana — Koxymous, 2005.
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HAVYHBIE ACIIEKTBI IPEBHUX 3HAHHU

CemenuxuH E.E., ’Kearakosa 1.H., barrurozuna P.T.
Menaununckas Axagemust JlyxosHoro Pa3zsutus “MAJIPA”; YacTHas KJIMHHUKA TICUXOTEPAMUA U BOCTOUHON
MeauiuHb “YpycBat” (YkpauHa, JIHEIpOIeTpoBCK) http://www.madra.dp.ua madra@madra.dp.ua

3HameHuTHIe BpaueBaTenu ApeBHocTH (I'epmec, ABunenna, ['mnmokpart, [lapanensc u mMHOrue
NpyrHe), aropBenuueckass MEIWIMHA, WMEollas MHOTOBEKOBYIO WCTOPHUIO, KHTaliCKHMe M THOETCKUE
LENUTEN BCErJa paccMaTpUBAIM YEIOBEKA C DHEPIeTHUYECKHX IO3UIMHA. “Onepeuu cmpacmu u
Hegedicecmaa NOCMENeHHO Paspyuaiom dQuproe meno: 6 MOMEHm 2He8d 4elo8eK 6blOpAChleaem maKol
02DOMMBIL CCYCHOK He2AMUBHOU DHEP2UU, YMO OH MOIICEM BbI36AMb PA3IUUHBLE NOBPENCOCHUS. IPUPHO2O0
mena opy2020 uenogexa u paspyuiums coocmeennoe “[1].

Ceromnst yxe He HaJ0 [I0Ka3blBaTh, 4TO [asopaspsaHas Bmusyamuzanus oOTKpbIBaeT
BEJIMKOJICITHBIE BO3MOXKHOCTH — B PEATBHOM BpPEMEHH BHUJAETh M HM3Y4aTh COCTOSHHE DHEPTETHKH
yenoBeka. VIMEHHO ee mpaKTH4ecKas HAlpaBJICHHOCTh TO3BOJISICT HE TOJIBKO HAWTH HOBBIC TOPH3OHTHI B
MPaBUIBHOM TIO00pE TAKTUKK W CTPATETHH JICYCHHsS, HO W HAYYHO MOJTBEPAUTH OOOCHOBaHHOCTD
JpEeBHUX 3HaHWI o dYenoBeke. Kpome TOro, BOZHWKAeT MEPCIEKTHBA HMCIOIB30BATH OTH 3HAHHS IS
CO3J]aHHMS COBPEMEHHBIX CHCTEM O3/IOPOBIICHHS, TPEKAC BCErO HAMpPABICHHBIX HAa HENOMYIICHHE
pa3BUTHs OOJE3HHU.

Ha npotspxennn Oonee 15 et Mbl paboraeM HaJl pelIeHHEeM 3ToH Ba)KHOH 3anaun. B Hacrosiee
BpeMs yKE CO3JaHO HECKONbKO TPEHHHI-CEMHHApOB moj obmmM aesmsom: “TIO3HAM CEBA U
HUCLEJIUCH!”.

Hamm npenpimymmme pa3paboTku [2] J0Ka3bIBAlOT, BO-IIEPBBIX, Ba)XKHOCTh CO3HAHUSA B
(hOpMHPOBAHUH JTMYHOCTH U, BO-BTOPBIX, €0 CBS3b CO 3I0POBEM. DTO TAKXKE TOATBEPKAACTCS CIIOBAMH
Jlambr Anarapuka [oBHHIBI: “Mbl ybescoenvl 6 mom, 4mMoO CO3HAHUE MO B06CE He pe3yibmam
Qusuueckux QyHKyull mena iy XUMUYECKUX peakyuil, Ho nepeetuull hakmop HCuzHu, Cmpoumens meid,
a He pab e2o; NOIMOMY Mbvl HOJA2AeM, YMO NPU YPABHOGEULEHHOM U 2APMOHUYHOM CO3HAHUU MENO
300p060, a NPU YMCMBEHHOM OecnopsadKe uiu 0yX08HOU Ouceapmonuu — 6onvHo. [adice camvle pantue
Oy0OuticKue nUcanust Onpeoesisilom CO3HAHUe KaxK npeomeyy 6cex seuell, mo ecv 0053amenbHoe YCiosue
6cezo, umo cyuwecmayem. Ilosmomy mubemyvl gmecmo mozo, 4moodwbl NIMAMbCS AeYUmb usuiecKue
CUMNMOMYL, CIMAparomcs 000pamvcsi 00 KOpHs 6cex boaesHell u evlieuums cosHanue"[3].

CormacHo Yuenuto ['epmeca, 6one3Hb MOXKET OBITh MpPEAOTBpAllleHa HIM YCIICIIHO BbLICUYEHA
CeMBIO TYTSMH, M OIUH W3 HUX: “‘/uceapmonus mena Heumpamuzyemcss HpousHecenuem MOIUMS,
B3AKAUHAHULL, CEAUJEHHBIX UMEH UM JiCe USPOU HA MY3bIKAbHLIX uHcmpymenmax”’[4].

MBI NPOAOIKHIN WCCIIEOBaHUs, HAIPABIICHHbIE HA M3YYCHHE JHEPTeTHKH YellOBEeKa IOocIie
TaKMX MPAKTHK, KaK MOJINTBA U MaHTPA.

B AropBene ecTh ykazaHue, UTO
pa3IuYHbIC MAHTPBl U MOJIUTBBI BO3ICHCTBYIOT
HAa  ONpEACICHHBIE YaKphl. IJTO  MOXET
MOCTY)KUTh ~ OCHOBAaHHEM JUII  TIOCTPOCHHS
neqyeOHOrO  BO3JICHCTBHA, TaKk Kak  Ha
0% 1| CETONHAIIHMK  JCHb  MOHATHO, 4YTO  €CTh
wo || SHEPreTHYECKUE B3aUMOCBSI3U MEXITY YaKpaMH U

BrnusiHMe NpakTuK Ha 3HepreTuKy nccreayembix

120%

100%

80%

| s BHYTPEHHUMH oOpraHamu. KpoMe TOro, 9axpsl

E;:;:;::::P”‘“"b' ABJIISSACH JOITOJHUTCIIbHBIMU HeHTpaMI/I

- P CO3HAHMS, TOMOTal0T Pa3BUTUIO OOJIee BHICOKHMX
ST T 0&5‘* & CTeleHel CO3HaHMSL

beimo mpoeneno 160 wuccnemoBaHwmit
MaJbIeB PYK YYACTHUKOB DKCIIEPUMEHTA, J0 U MOCIIe IpakTuku, Ha ammnapate “I' PB-KommakT” B Hatem
3aropolHOM IieHTpe. MonuTBa U MaHTpa ucclienoBanack Ha 18 100poBoiIbIIax, KOTOPhIE B TEUCHUE Yaca
MIPOM3HOCUIT MaHTPY WM MOJIUTBY.
g uccrnenoBaHua MbI HCIIONB30BAIM MOJUTBBI MU MaHTPHI U3 XPUCTHAHCTBA, byamuzma, Arau
Woru, Cosnanus Kpuuras! u MciaMa i aHAIM3HPOBANIM COCTOSHUE YHEPTETHKU YaKp.
Mpbl yBUZENH, YTO XPUCTHAHCKHE MOJUTBBI YBEIMYHMBAIOT 3HEPreTHUKY, B OOJNbINEH CTEeHH —
Caxacpapbl U AHaxaTbl, OyaaucTckue MaHTphl — CBajaxucrxanbl U AHaxaThl, Co3HaHus Kpuimbl —
Buyixu 1 Manumypsl, nciamckie — Masumypsl, Arau Morn — AZKHBI B AHAXaTEL
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Bnuanue Monuie u MaHTP Ha YaKpbl
Caxacpapa
Mynaaxapa

. B

ApxHa
19%

CeaaxneTxaHa
14%

Taxke ObLIM MPOBEICHBI UCCIEAOBAHHUS, KOI/a
WCOBITYEMBbI B TEUEHHE Yaca 4YWTal, B 3apaHee
OTOBOPCHHOHM IOCJIEAO0BATEIbHOCTH, BCE MAaHTPBl U
MOJIUTBBI, KOTOPBIC HCIIOJIb30BAIUCh B MPEIbIIYIIEM
HCCIICIOBaHMU. Pe3yIbTaThl IIPEACTaBICHBI B TpaduKe.

B pesynbrate uccienoBaHUWA CO3/IlaH TPEHUHT:
“Ilymve  x  Boicwemy cosuwanuro”, BKIIOYAIOIMNAN
o0ydeHHEe MeIUTaIluK, MOJIMTBaM, ManTpaMm. OOydeHue

| A\ JIAHHOW METOMKE TO3BOJISET IPOTUBOCTOATH DHEPTUAM
§ MaTepUaIbHOrO MHUPA, PaspyLIAIONIUM HAIIY [ICUXHKY.

Onupasch Ha 3HaHWsA |epMeca, HAMM TaKXkKe

s vﬂuwn ObLIa TIPOBEIEHA CEPUsl MCCIEN0BAHMUM O BIMSHUM TIECEH

— B HCIIOJIHEHWH aHcaMONsl IyXOBHOW TmecHH “‘Bemnbiit

o Joroc”  (r. Kpacupii Jlyu, Jlyranckoii 061.) Ha

SHEPreTHKY YelloBeKa ¢ moMolbio nmpudopa “I'PB-Kommakr”.

“... Mooxcno npogepumv, Kakas 2apmMoHusi Hauboiee OIUZKA NCUXUYECKOU DHEpeUU Uer08eKd.
Kaxas cumgpornus mosicem naubonee MOWHO 61UAMb HA YCNOKOCHUE UIU HA 800XHO8eHUe N100eli? HyxcHo
UCHbLIMbIBAMb PA3IUYHBIE MY3bIKATbHLIE npoussederus. Camo Kayecmeo 2apMoHU3ayuu 0acm Jayquiue
VKA3auus 0 nymsx 36yKa u sxcuznu yenosexa’'[5].

Beutn mpoBeneHbl CheMKH 10 KOHIEpTa

U TIOClIe 4YacoBOro koHuepra. McciemoBaHo ViteHeHne SHEPrETMI TRYTITBI Mo BMAHASH KoHcoTe parkm
oonee 70 denoBek (Bo3pact ot 18 mo 70 jer). ’—‘nm
Pe3ysbTaThl HOKa3aIu HOJOKHUTENBHOE =
BO3JICHCTBUE HA DHEPreTMKY MNPAaKTHYECKH -
Ka</10ro.

Y 72%  pecrioHIEHTOB  HAOmMOmAIOCH ]

yBeMUeHHe 3HepreTrku B oonacty CaxacpapsL, y 70% o
— Mymaxapet 1 Ceazxuctxansl, y S0% — yBemdeHne

16000 1

SHEPIeTUKH B 00JIaCTH AHAXATHL
JlanpHelme WccaenoBaHus TOKazamd, ]
4TO  MPOCHYIIMBAHUE  AYJHOKACCETBI  TAKKE  1iom ]

YBEIMYMBAET SHEPronoTeHuuan rpynmsl u3 10
4ernoBek, B cpeqHeM Ha 2340 nukceneil.

M3MeHeHne 3HEePTeTUKA NPOCIEKUBAIOCh U Y CAMUX UCIIOJIHUTENEH — YBEIMYEHUE SHEPreTUKU
Ha 9,7 mporieHTa.

[To pesynbraTam HaOMIOJEHWUN M UCCIENOBaHWN OBUIO NMPHHATO pEUICHHE MPUMEHSTH TECHU
aHcaMOllsl B KOPPEKIMOHHBIX NporpaMMax W Ha3BaTh 3TO BO3JcicTBHE — KoHcoTepamueid. KoHco- ot
cioBa “KoHCOHaHC’[6].

“...Takoce u 6 38yKaxX KOHCOHAHC MAXNCOPHBIU Oydem Yycuaueams 6030elcmeue Quoiemosozo
ayua, HO OUCCoHauc bydem ycuaueamo 60au...Koeoa 6 ocHose JeueHus aexicum co3gyuue, mo2oa MONCHO
npedcmasums cebe, Kakas MOHKOCHb IHepauu Oyoem 6bl36aHa Ha NoMouwsb yerogewecmsy [ 7].

BobiBoabi: JlaHHbIe ucclenoBaHUS TOKa3biBatoT, 4yTo ['PB-TecTupoBaHuMe MO3BOJISIET HAay4HO
000CHOBATE JAPEBHUEC 3HAHHA O B3aMMOCBA3M YCIOBCKAa C OKpYXarolmuM MHPOM, a TakKXE IacT
BO3MOXKHOCTb Pa3pabaThiBaTh HETPAIUIIMOHHBIC METOABI MPOMUIAKTHKH U JICUCHHS OOJIC3HEH.

Jlureparypa:

1. Aropsena u ym.

2. Cemenuxun E.E., XKenrsaxosa M.H. Pons I'PB nuarHocTvku B CO3IaHUM NPOrpamMM JieyeOHOH M NpOQHIaKTHIECKON
HanpasieHHocTH (Marepuaisl IX konrpecca no buosnexrporpadumn).

Jlama A.T'oBunna “TBopueckas MeIUTaLUsl U MHOI'OMEPHOE CO3HaHUE .

E.Cemennxun. Crynenbku k 3n0poseto, Cuactbio, I'apmonnu. (I'nasa IV, crp. 95).

Arnu Hora, Aym, 384.

consonance.— co3By4ue ((paHiL.).
Arnu Hora, Aym, 222.
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CADAVERIC BLOOD GDV-GRAM ANALYSIS IN THE CASES OF ACUTE
ETHYL ALCOHOL INTOXICATION IN FORENSIC MEDICAL EXAMINATOR’S
PRACTICE

*Beresovsky D.P., *Kirkin I.A., *Dodokhova M.A., *Gimbut V.S.
* Rostov-on-Don State Medical University; ** Rostov-on-Don Scientific Research Institute of Obstetrics and
Pediatrics

Nowadays forensic medical practice assigns high priority to analysis and autopsy diagnostics of
acute ethyl alcohol intoxication. Choice of research direction is caused by several facts, the major of them
is high and gradual mortality growth especially among the men able-to-work. Two alcohol intoxication
epidemic peaks were registered in the country during the period of introduction of market-oriented
reforms (1992-1996 and 1999-2004). Alcohol intoxication mortality in Russia increased by 6.7% during
10 months of 2002 as compared to the same period of 2001 and came up to 32 854 people. Accidental
alcohol intoxication mortality in January-August 2003 grew up to 27 140 cases - by 4.2% as compared to
the same period of 2002. During long period of time Russia has been and still remains the country of
maximum level of alcohol intoxication mortality. The experts in their forensic medical practice often face
lethal ethyl alcohol intoxications and such cases examination, as a rule, is connected with laboratory tests
requiring additional funds and time. From this point of view it is appropriate to search for the new
diagnostic screening techniques, which at the preliminary stage allow outlining the field of further
diagnostic search to define the cause of death.

Work objectives:

1. To find adequate attributes to solve differential and diagnostic tasks within the frame of
tanatological study of the ethyl alcohol intoxication cases.

2. To analyze of GDV-grams of blood derived from the corpses of people who died from acute ethyl
alcohol intoxication.

Materials and methods:

The experimental group was formed of men (n=21) died of acute ethyl alcohol intoxication. The
control group was formed of men (n=23) suddenly died of ischemic heart disease.

Acute ethyl alcohol intoxication was diagnosed during forensic pathology examination of the
corpse by conventional means (autopsy and histological studies and forensic chemical studies data).

Cadaverous blood sample in the volume of 5 ml was taken from peripheral vessels into a sterile vial.

GDV-grams of corpse blood of the persons died of acute ethyl alcohol intoxication were obtained
by means of “Corona-TV” hardware and software complex, followed by the analysis of such parametric
factors as form coefficient, fractal coefficient, GDV-gram frames quantity, BEa, background area,
ruptures rate, glow brightness, spectrum width and spectral distribution.

Numeric experimental data obtained were statistically processed with the help of Student’s t-criterion.

Research results. GDV-grams experimental data.

Analysis of the data obtained show that the death caused by acute ethyl alcohol intoxication
generates downward trend of such GDV-gram factors as form coefficient, fractality, density, excess,
spectrum width, brightness distribution (1.3-5) (p<0.05); and upward trend of such GDV-gram factors as
normalized area, median, Q 25%, Q 57%, slope, emissions (1-2), brightness distribution (3) (p<0.05).

Conclusions:

The analysis of the GDV-gram parameter data obtained allows declaring the possibility to apply
the GDV method in express-diagnosis of acute lethal ethyl alcohol intoxication cases.

Table No.l1 demonstrates absolute and relative factors of GDV-grams parametric analysis in the control
and experimental groups.

CHD alcohol
X +m X +m t %
1. Form coefficient 38.47 +2.467443 32.26643 +2.191519 -1.87857 -16.117
2. Fractality 0.59 +0.002019 0.585 +0.001387 -2.85808 -1.18243
3. Normalized area 63920.31 +3656.722 76789.43 +2.037674 3.519304 20.13306
4. Density 0.66 +0.003769 0.639286 +0.639286 -3.00408 -3.59759
5. Median 92.17 +0.245838 96.21429 +0.234899 11.89005 4.386237
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6. Q(25%) 65.40 +0.217558 69.07143 +0.2632 10.75166 5.613805
7. Q(75%) 116.11 +0.245558 119.9286 +0.257539 10.71897 3.284941
8. Slope -0.23 +0.002176 -0.24 +0.002774 -2.67479 4.089219
9. Excess -0.67 +0.003357 -0.65357 +0.006792 2.243743 -2.53515
10. Emissions 1 4456.49 +52.10337 4896.5 +119.6568 3.371534 9.873571
11. Emissions 2 25684.40 +803.1034 33302.86 +2149.707 3.319845 29.66181
12. Spectrum width 39.29 +1.637986 36.14286 +1.358449 -1.47691 -8
13. Brightness distribution 1 0.20 +0.034143 0.175 +0.038829 -0.38957 -10.3221
14. Brightness distribution 2 0.43 +0.044923 0.495 +0.023179 1.364984 16.19718
15. Brightness distribution 3 0.30 +0.040429 0.297857 +0.050998 -0.0461 -0.99715
16. Brightness distribution 4 0.07 +0.013314 0.026429 +0.006255 -2.63187 -59.4298
17. Brightness distribution 5 0.01 +0.001739 0.000714 +0.000368 -3.29556 -89.1304

Graph No.1 GDV-gram factors tending to

decrease with respect to control.
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INSTRUMENT FOR DYNAMIC GDV STUDY OF VIRAL INFECTION OF

CELLS: DESIGN AND POSSIBILITIES

*Bogdasarova 0.V., *Bogdasarov O.E., *Devyatkov V.V.,
**Tsilinskij Y.Y., **Suetina I.A.
* Informational systems and telecommunications Chair of Moscow State Technical University n. a. Bauman

** State University, Research Institute of Virology n. a. D.I. Ivanovsky, Russian Academy of Medical Sciences

Introduction
Kirlian glow of living objects is one of the widely explored biophysical phenomena. However,
viruses as living organisms have never been involved in the scope of study. Available GDV instruments
are designed mostly for clinic research and are not applicable for study of viruses. Our task is to develop
an instrument allowing to detect Kirlian effect and to reproduce it for human and animal viruses by means
of dynamic GDV.
1. Research system structure
GDV-glow properties are examined with the help of the instrument which scheme is presented in

figure 1.
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Figure 1. Structural scheme of virus infections research system by means of GDV.
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Description of the experimental facility:

A fastener system of non-conducting Teflon for thin metal needle is mounted on a conducting
metal plate. A camera registering GDV glow is also fixed to the conducting plate. The control of camera
and all blocks as well as the GDV-glow videofile composition and processing is effected by a
multimodule software GDV—Virus, which structure is presented in figure 2.

__ Progranum GDV-Virus

— _‘---'_- ----"—L- _____-h
Control module of Module of Control module of Caleulation rodile
weh-camera (start, frame-by-frame spark duration of characteristics
importation of data brealang of AVI-file control unit

Figure 2. Basic modules of GDV-Virus software.

Description of the experiment scheme:

Petri dish with the cells examined is placed on the metal plate under the needle. GDV-Virus
program starts the camera and after half-second delay it launches the spark duration control block that
feeds high voltage to the needle for the period of 1 second. The camera continues operation for 0.5
seconds and then turns off. Then the GDV-Virus program automatically launches the module of division
of video file into separate frames. Thus, the result is a 2 seconds-.avi file consisting of 50 frames (bmp
raster file), 25 of which are informative, i.e. contain spark glow image. Then the module of calculation of
characteristic features is launched.

2. Characteristic features extraction

The following characteristic features are used for the GDV image analysis:
absolute characteristics

image spot area (in pixels)

averaged spot brightness value;

averaged value of pixel chromatic components of each image spot
integral characteristics

o brightness spectral distribution

Image spot extraction is done according to the following algorithm. Spot extraction is preset by
two threshold values, i.e.: brightness threshold (if this value is exceeded, the dot is considered a part of
the image spot) and distance threshold to avoid false results.

During image processing brightness of each dot is calculated and compared with the threshold. If
brightness exceeds threshold the dot is added to calculation. An image spot with the overlaid frames is
composed when processing by threshold brightness is completed.

The frames are overlaid according to the following rule: if the coordinates (one and the same dot
of different frames) coincide the “correct” is the dot with a higher brightness.

Upon application of this rule the situation presented in figure 3 can occur.

® O O O e



168 7, 8, 9 July, Saint-Petersburg, Russia

frame # 1 frame # 2
stain {points brightness 15 larger than threshold)
e —

b

I Total statn area is

considerably larger than

senel, —> average area
// £

_f !

A{ynuﬂd {points brightness 15 smaller than threshold)

Figure 3. False result with spark moving during experiment.
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Spark can be unstable during experiment. Impact of these factors result in spark movement in
respect of the needle during registering that affects accuracy of the results obtained.

Distance threshold value is applied to avoid such situation. In this case the first n frames are
considered the “etalon” ones. As soon as frame n+1 becomes processed, distance to the relative “etalon”
frames dots is calculated for all dots which brightness exceeds threshold. If this distance exceeds the
threshold, such dot is not processed (see figure 4). It was proved by practice that application of distance
threshold value allowed raising results convergence significantly.

Stain of reference frames ( dots brightness is larger than threshold)
~

o

The distance iz smaller than
threshold - the dot is in processing

The distance 15 more than Singled out stain { dots bnghtness 1= larger
threshold - dot is not processing than threshold) | frame number more than n

N

A hackoround ( dots hrightness is smaller than threshold)
Figure 4. Illustration of threshold distance.

Additive color model RGB of image pixels is used to analyze bmp files. Values of red (R), green
(G) and blue (B) color component are extracted for each dot. Standard .bmp files with color depth coded
on 8 bits demonstrate color features values from 0 (for background dots) to 255 (for the brightest dots of
glow spot).

Calculation of numerical values of the characteristic features is done according to the following
formulas:

= N-1 N-1 N-I
2R >G, 3B > BR,
R=%20 G = i=0 B = =0 BR = =0
N N N N

where R, G, B are average values of red, green and blue components respectively; R;, G;, B; are values of
red, green and blue components for each dot of glow spot respectively; BR, BR; are average and i-value
of brightness calculated according to the formula:
BR=0,3R+0.59-G+0.11'B

Weighting coefficients of colors are determined by human’s subjective perception.

Moreover, brightness spectral distribution is created, with a sample in figure 5.
3. Research results.
The results of dynamic GDV study of viruses are not only characterized by novelty but could be considered as the
fundamental ones.
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Figure 5. Brightness spectral distribution

Kirlian glow is identified for primary and transplantable cell cultures of humans and animals.
Difference between GDV-grams of control and infected cells is revealed.

GDV-grams of control cultures and cells infected with viruses of different groups demonstrate
difference in glow area, spectral brightness distribution and averaged values of red, green and blue
components of visible emission spectrum.

Such differences are fixed for 4 viruses that utilize various genetic material (RNA and DNA)
widely-spaced by systematics (genus, family) and having different genome strategy.

The offered technique also allows tracing viral infection development in the infected cells.

Figures 6a and 6b demonstrate diagrams of GDV-glow area of vesicular stomatitis viruses
(VSV), variolovaccine (VV) and control cells in 2 and 5 hours after infection respectively.
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Figure 6a. Diagram of average GDV-glow area of Figure 6b. Diagram of average GDV-glow area of
VSV, VV viruses and control cells in 2 hours VSV, VV viruses and control cells in 5 hours after
after infection. infection.

4. Research perspectives.

Further research requires accumulating statistic material in respect of characteristic features
values of different viruses, application of pattern recognition methods to identify the unknown viruses on
the basis of accumulated statistic information, e.g., nearest-neighbor method, fuzzy and pi calculations. It
is planned to improve accuracy of the examined method due to stable maintenance of high voltage
generated by the relevant block.
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BIOELECTROGRAPHY IN COMPLEX EVALUATION OF ADAPTATION
UNDER LASER THERAPY IN SANATORIUM CONDITIONS

Bykov A.T., Chernousova L.D., Brodnikova N.N.
Federal State Institution “Dzerzhinsky Central Clinical Sanatorium of Federal Security Service of the Russian
Federation”

The aim of the work is to evaluate the efficiency of using laser therapy on fields and biologically
active points under a complex of sanatorium-and-spa treatment for children’s diseases of upper air
passages based on parametric dynamics of Bioenergogram combined with clinical and functional methods
of research.

The research was carried out with 56 children from 6 to 9 years old (average age was 6.6+1.8
years), staying at sanatorium under treatment for 21 days, with diseases of respiratory apparatus: chronic
diseases of tonsils and adenoids (34 people), chronic rhinopharyngitis (18 people), lower air passages -
recurrent bronchitis (4 people). All patients were divided into 2 groups.

The first group — the main one (28 people) — besides traditional sanatorium-and-spa therapy,
underwent infra-red laser therapy on wings of nose, on projection of nasopharynx, maxillary sinuses and
submaxillary lymph nodes combined with laser reflexotherapy according to contact methodics with
exposition of 1-2 minutes per area. The total course of treatment made up 10 procedures. Besides that,
over-venous blood exposure (ulnar vein) using reflecting nozzle was held every other day. The course
made up 5 procedures.

The second group — the control one (28 people) — received traditional therapies of sanatorium-
and-spa treatment: climatotherapy, including sea- and pool-bathing, exercise therapy, balneotherapy,
hydrotherapy, physiotherapy (phytoinhalations, UV-radiation treatment of nasal and fauces cavities).

Both groups were equal in age, nosology and were different only in using the course of laser therapy.

Results and their discussion:

e The analysis of personal complaints and data of objective research are evidence of positive
dynamics in both groups, however more distinct dynamics can be noticed in the second group.

o The analysis of figures of cardiointervalogram is the evidence of the following:

- the main group is notable for: increasing of total intensity of neurohumoral modulation (86% of
patients — 24 people); 14% of patients — 4 people — didn’t show distinct dynamics of that parameter. 82%
of patients (23 people) showed the tendency for equilibration of vegetative modulation of heart rate at
primary checked measurements, which could be characterized by excessive activation of parasympathetic
part of vegetative nervous system.

- the control group is notable for: increasing of total intensity of neurohumoral modulation (65% of
patients — 18 people); decreasing of total intensity of spectre, expressed by certain degree. 50% of patients
(14 people) showed the tendency for equilibration of vegetative modulation of heart rate at primary
excessive activation of parasympathetic part of vegetative nervous system

- The analysis of common non-specific adaptive response:

- the transfer from reaction of tranquil activation to reaction of increased activation was discovered at
78% patients from the first group (22 people) and at 50% from the second group (14 people), and that is
the evidence of positive dynamics. Other examined patients from main and control groups didn’t have
certain modified figures of leukogram.

e The analysis of bioelectrogram:

- the improvement of indices of GDV-gram: certain increasing of area and density of luminescent
glow, the infill of faulty areas, the increasing of average coefficient of luminescent glow square.

- 62% of patients of the main group: the integral glow square (S-integ) from the right — -0.39+0.61
and from the left -0.41+0.78 before treatment; after treatment — -0.026+0.47 and -0.003+0.39 respectively
(p<0.01). Certain increase of sectional area in endocrine system areas (hypophysis before treatment from
the right 0.41+£0.28 and from the left -0.26+0.47, after treatment 0.54+0.39 and 0.29+0.62 respectively
(p<0.01); hypothalamus before treatment from the right -0.5340.27 and from the left -0.49+0.36, after
treatment -0.09+0.21 and -0.22+0.42 respectively (p<0.01)), coronary vessels before treatment from the
right 0.12+0.36 and from the left 0.02+0.44, after treatment 0.57+0.27 and 0.46+0.38 respectively
(p<0.01); urinary system before treatment from the right -1.26+0.38 and from the left 0.33+0.51, after
treatment -0.19+0.41 and 0.42+0.28 respectively (p<0.01).
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- 54% of patients of the control group: S-integ of from the right -0.31+0.73 and from the left -
0.52+0.44 before treatment, after treatment -0.12+0.54 and -0.26+0.61 respectively (p<0.01). Increase of
sectional area in endocrine system areas (hypophysis, hypothalamus), coronary vessels and urinary
system is expressed less in comparison with the main group.

The achieved data correlates with figures of cardiointervalogram (neurohumoral activity spectre
increase), with non-specific adaptive responses according to Garkavi L.Kh. — Kvakina E.B. — Ukolova
M.A. and is the evidence of stabilization of energo-informatic state of organism, formation of long-term
adaptation and allows using indices of GDV-bioelectrography as a method characterizing adaptive
mechanisms against a background of sanatorium-and-spa treatment.

Thus, the research carried out allow recommending GDV-bioelectrography as a method of
complex diagnostics of organism’s functional state, characterizing alteration of adaptive mechanisms
against a background of rehabilitation treatment. Usage of the method enables correct choice of strategy
and tactics of rehabilitation taking into consideration individual organism pecularities.

THE PHYSICS OF NATURAL SYSTEMS V. THE PHYSICS OF ARTIFICIAL
SYSTEMS

Costell Gaydos M.L.
Dna519@aol.com

It is obvious that the main obstacle to the progress of physics, and of the rest of scientific fields —
medicine being targeted with the most devastating consequences- is that it treats natural systems as if they
were artificial items neglecting the faculties that made them natural. Physics does not reflect natural
reality. Physics has been and is the physics of the artificial. To step into real progress and devise a sound
plan for research in the future, it is urgently needed, a new paradigm that will allow a more incisive and
complete exploration of reality, its cosmic evolvement and the functioning of biosystems.

The theory of natural systems attempts this intellectual adventure introducing a new view of
reality based on the intelligent processes going on in the creation and the modern science of information.
While breaking new grounds the theory is corroborated by empirical evidence and based in inclusive
orderly logic.

A summarized view of the Theory of Natural Systems.

The theory postulates, as the quantum theory does, the discontinuity of matter and energy but
from different angle, the self-evident and imposing character of identity of things and creatures, a concept
easily understandable given our daily perception of the world. Identity is deemed to be an essential
character of reality and as such, intransferable. Each entity is an island by itself.

The discontinuity of matter is well suggested. The universe is made up of cosmic structures
cradled in unimaginable empty spaces, galaxies flying from each other at speeds comparable to the speed
of light, atomic, molecular and biological systems are mainly void structures and energy waves propagate
throughout the vacuum. Matter in the micro world appears experimentally in discrete amounts and in total
the whole matter of the universe accounts for a very small fraction of it.

Energy, the capacity to produce work, a more elusive entity than matter, also exists in discrete
amounts, concentrated bundles of it with values proportional to the frequencies of their waves of
propagation. That means that energy does not flow continuously as it might be assumed when we speak
about waves and propagation, but it springs only in specific energetic values. For example, in an atom one
electron may jump from one orbital to another of different energy without following a path of energy
states with energy values between those of the first and second orbital. To do that would indicate that the
energy of the electron changes continuously on its trip contrary to what is shown in experiments. And that
is, that the electron disappears from the first orbital to appear in the second without leaving any detectable
trace. A true process of materialization-dematerialization of the electron!

According to Professor Einstein matter and energy are interchangeable. If matter is discontinuous
that can be a reason to assume the discontinuity of energy. The theory of natural systems reason such
discontinuity in a newly envisioned concept of energy based in its capability to process information.

Analyzing the possible situations assumed by the simplest elements which may be conceived, and




172 7, 8, 9 July, Saint-Petersburg, Russia

the observed data of macro processes, the theory of natural systems finds that the ultimate components of
the elementary world shall have the power to make free decisions and intelligence, the capability to
make meaning of information. These abstract faculties, in the realm of the identity, are undetectable and
unknowable, because like iz, they are intransferable essences of reality, and tailored to the identity in
question. In other words an atom has intelligence to process the particular information that has meaning
for its atomic-system and the power to decide for its system. It will absorb or emit the specific energy for
the jumps of its electrons from one orbital to another, but will not process other energy that had no
meaning for its configuration. No question that the intelligence of the DNA-molecule is superior to that of
its atoms, and serves the needs of the DNA without additional input of another entity. Man’s intelligence
far surpasses that of his DNAs but as man and DNA are two independent identities so are their
intelligences and the information that they are able to process. In the same way man decides for man-
system and DNA for the DNA-system. Their powers of decision reach different levels and all around their
abstract faculties are qualitative different, part and parcel of the abstract domain of their respective
identities.

These two postulates are already predicated by quantum mechanics when it quantifies the
probabilistic behavior of nature and degree of uncertainty. The highest probable states are those dictated
by an intelligent process of information that preserves harmony with the surroundings. Less and less
probable ones are those increasingly deviated from the intelligent order and that implies a freedom of
action to defy the law. Thus, for the theory of natural systems as for quantum mechanics, there are no
universal laws of phenomena at any level are only general laws describing the statistic behavior of reality.
This leaves universality out of the concrete only to be found in the abstract essences of reality.

The theory of natural systems describes a cosmic evolution not triggered by chance which the
theory contends is a substitute for ignorance, but propelled by reality itself. Reality evolves from simple
systems to more complex ones by means of harmonic associations that follow a scheme based on
information. This leads to the third essential feature of reality: the drive to associate, also intransferable,
also tailored to its own identity. Association will occur among harmoniously compatible components in
terms of information.

It may be noticed that the undefined consciousness of the non-quantum observer may be
equivalent to the abstract essences of identity with its trio of free decision, intelligence and drive to
associate postulated by the theory of natural systems. Physics does not give an answer to the nature of
consciousness and although the theory of natural systems retains that the essences of reality are
unknowable, it gives a scientific explanation of them and their way of operation, that in turn can be
subjected to empirical investigation.

The notion of elementary consciousness as envisioned by the theory of natural systems is far
more modest than the quantum proposal of a conscious observer at the human level. The differences of
complexity between elementary consciousness and man’s consciousness are extraordinary. The first fits
the particle in question and limited to a few freedoms of action while human capabilities are
incomparably superior in both aspects. If this is accepted, why not accept the other? To accept elementary
consciousness as real has an advantage; it saves the existence of elementary reality by every elementary
identity being the conscious observer that collapses its own wave function. With the human observer we
cannot count on the collapse of the micro world but only the collapse of one reality at each observation
that interest him.

Energy is presently treated as an amorph quantity independent of its content of information.
However, because the theory of natural systems postulates that elementary matter-energy is endowed with
capacity to make decisions and meaning out of information, the situation of a natural event is entirely
different. The theory introduces the concept of control-energy which takes into consideration the
quantitative and qualitative aspect of energy due to its content of information and capacity to process it.
Energy has an inherent control (not to be confused with forced control), solely and exclusively, upon its
energetic informational content. This qualitative aspect determines when its control is voluntary or
when control is forced upon it.

According to this approach an energy AB made of the sum of the A and B energetic contributions
to it, has the sum of their quantitative contributions plus a superior qualitative capacity to make decisions
and meaning out of information because the information apported by A and B. While an energy AC
quantitatively equal to AB will decide for AC intelligently, it will not decide for AB intelligently because
lacks the information of B. There is a qualitative distinction between the energy AB and AC despite both
having the same quantity of energy. Their inherent decisions are based on their content of information and
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those systems better informed are more powerful. Information imparts power, inherent control upon
such information.

In the same vane the theory of natural systems offers a model of universal evolution by harmonic
association of matter-energy having a compatible content of information. The result of a successful
association will be a superior system more complex than its components with content of information
provided by the components. These will carry with them their identities and abstract faculties and the new
system will spontaneously manifest a new identity and the more complex abstract faculties needed for
self-government. Evolution will proceed in orderly progression as permitted by the success of harmonic
relationships into structures. Step by step evolution will proceed by associations of systems with
equivalent information levels. Particles will evolve into atoms, combination of atoms will yield
molecules, and the interplays of these will enrich the creation with molecular complexity and diversity.
The process is continuous and universal, from the elementary to the complex and from the micro to the
macro world.

The importance of harmonic relationships in the creation of a system derives from the fact that
they enjoy some kind of stability and shield a territory that legitimizes the existence and identity of the
new system. Transient events or collisions vanish without significance. Instead system's interrelations
provide both pattern and durability, the basic features of order and organization of the system. No
transient situation allows prediction or application of knowledge because the situation will never repeat
itself again. What characterizes disorder is total unpredictability; no law can be deduced from it. Systems
on the contrary are displays of order and pattern. Their very existence conveys useful information to
outsiders. They are information and upon such information further order and organization can be created.

The rational of the evolutionary model based on information does not admit a miraculous bridge
between the inanimate and the living world. The fact that each evolutionary jump is more spectacular than
the preceeding one -so called umbrella effect- is explained because number of inter-relations in each
evolving step increases in exponential manner. Thus, life may be seen as an exceptional occurrence and
more so the spectacular appearance of man dominating every aspect of the creation. These marvels are in
fact provided by the orderly progression of evolution.

Reality does not evolve in the world predicated by the quantum theory. It is the wave function
representing reality that evolves but in a deterministic way, repeating itself —the same- for eternity unless
should appear the observer to collapse it.

Immediately after the big bang there were not many #ypes of relations among the initial
components. The universe was an uncomplicated system and compatibility to associate was not a
problem. Association was explosive in all spaces at once. This simple situation did not last too long. Soon
celestial formations and diverse organizations established themselves into natural systems and identities.
The creation entered a phase of equilibrium and harmony and a variety and proliferation of relationships
emerged in orders and structures, in and out of systems. Diversity and complexity increased and order
prevailed in the entire universe.

Order leads to organization. The drive to organize is a natural occurrence innate to elementary
matter-energy and systems. It causes the ascent of intelligence which evolves along associations and
creation of systems and without which no order is possible. Chance does not create order and law for it is
blind to information in which order and law are grounded.

What we may call cosmic evolution was and properly is the process of creation of systems and
identities compelled by the vigorous drive of matter-energy to interrelate. Concrete reality evolved into
systems since the beginning of the Creation by its own internal resources, a spontaneous metamorphosis
that we continuously see on this planet and beyond it. Everything in the universe is a system, more
informed than its components and therefore produced by an anti-entropic process. Natural phenomena are
anti-entropic. Artificial phenomena are entropic. The universe is a system made up of natural sub-systems
and a minimum amount of isolated elementary particles.

Where is the entropic universe waiting for a final deadly equilibrium?

The abstract. - Materialization-dematerialization.

Let's now illustrate the structure of a systems and the process of materialization-dematerialization
of matter and of control-energies within the systems. A natural system is defined as an identifiable
reality, clearly distinct from its constituents that are linked by meaningful relationships.

Nothing is static. Atoms emit radiations produced by the running of electrons. Matter vibrates
constantly. Energy travels in waves incessantly. This we know.

The famous equation E=mc” that rules the conversion of matter into energy and vice versa is an
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actual quantification of materialization-dematerialization. Not unique in the universe. De-materialization
is the first step of the energy journey inside the world of systems.

Now, a system of two components allows for a single inter-relation between them with
information of both components, but if the number of components increases the number of relations
increases in terms formulated by the theory of natural systems. The initial components are associated and
communicate by means of a first level of energetic harmonic interrelations. These interrelations are
energies that will continue traveling and interrelating among themselves originating a second level of
inter-relations and so on. Escalating in this fashion each level will originate other energetic levels
increasing their content of information at each level. A limit will be reached at the ultimate level where
inter-relations will contain information of all the components of the system. The theory assumes that
these final inter-relations will integrate into a most powerful one that will govern the system. Such
integral energy which contains every possible informative element of the system is envisioned as the
WILL of the system so clearly manifested in biosystems.

The above energetic model describes the evolvement of every level of energetic interrelations by
the strict association of the previous ones. No other energy is accrued or dispelled. Thus, the scaling
evolvement is totally rigid and unassailable. Its progression does not allow for energetic association other
then the ones between two comparable levels of energy. Energy follows one process with only one path,
one channel. It cannot take side roads or short cuts of any kind. This means that the accruing of
information at every level is also mathematically settled. Otherwise, in complex systems the situation
would be chaotic with too extensive an opportunity for unlawfulness given the astronomical number of
relations hosted. Experience shows that this is not the case in self-created systems. Energies and actions
of living bodies are exquisitely coordinated.

We may detect the process of de-materialization starting with sensorial vision to the formation of an idea.

To see an object, for instance a flower, is to print it on the retina as a photographic machine would do.
The sensorial print is a concrete molecular reality. Automatically without conscious effort this print is converted,
by whatever workings or associations of energies may occur, into aN image, some kind of representation of the
lines, shape, volume, etc., of that particular flower and no other one. The image is not a sensorial print any longer.
It is a superior structure due to the processes that the print undergoes to create it. It is stored some place out of the
retina, from where it may be recalled af will. Image-energy, as every other energy, does not stop, it travels and
associates continuously originating new energies, new orders.

Subsequently, and perhaps after the vision of several other flowers, the mind forms the idea of a
flower. The idea is a more complex pattern of energy than the image is. Obviously so because it embraces
not one flower, but all flowers, even those not yet seen! That implies far more information than that
conveyed by the image, and therefore superior energy. The new entity -idea- has the power to recognize
any flower whatsoever to be a flower, without relation to color, shape or volume. It is an abstraction
devoid of any concrete features, or representation.

Thus, the above sequence of events shows that the process of abstraction requires the evolvement
and creation of superior energy. Sensorial print, image, idea, are each one energetically more complex,
more informed, and more intelligent than the preceding ones and, for this very reason, superior to them.
But, at the same time, they are less and less instrumentally detectable for they are no longer concrete
items to be detected. The flower is a concrete creature, the sensorial print a molecular reality, the image a
mental representation that we may be able to reproduce in a drawing or to simply remember by extracting
it where ever it is located in the man-system. But the idea has lost all physical features. It has no form, no
color, no weight to describe, nothing that limits its capability to comprehend all possible flowers present,
past or future ones. Which adds prediction to the mystery of abstraction. Most flowers are not part of the
information that created the idea. It is enough to say that when internal energies become more complex
ones they also become more abstract, more independent of physical agents and therefore less detectable
by instrumentation.

As illustrated above on ideas evolving from vision, biosystems have mechanisms to transform
concrete energies into abstract ones and vice versa. Undetectable energies will de-escalate, by dislodging
their bonds and content of information, to become simpler energies that may communicate with concrete
reality either concrete energy or concrete matter. To recall concrete memories by a voluntary command
maybe an example of the path of energy from the abstract to the concrete.

There is no reason that this process of materialization-dematerialization which takes place in
biosystems should not be the norm in all reality. For this is the play and impulse of existence, survival and
evolution, the vision of the past and of the future.
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The theory of natural systems, by providing a model that eliminates the abysm between the
material and the immaterial explains the voluntary control of physiological responses. We move our
fingers by an abstract command of the Will. The model of natural systems therefore gives to the
successful practices of Clinical Biofeedback the theoretical foundation it needed for half a century.

THE EFFECTS OF CRYSTAL BOWL TONING ON THE CHAKRAS AS
MEASURED BY THE GAS DISCHARGE VISUALIZATION TECHNIQUE (GDV)
AND SCORES ON THE PROFILE OF MOOD STATES SCALE

Cowan M.L.
Maryanne45@aol.com

The objective of this study was to investigate the effects of Crystal Bowl toning on the chakras as
measured by the Gas Discharge Visualization Device (GDV) and scores on the Profile of Mood States. A
randomized experimental Pre-test Post-test design was used utilizing the Gas Discharge Visualization
Technique and Profile of Mood States Inventory. The subjects included two groups: N=41 who received
Crystal Bowl treatment as the independent variable and N=41 the control group who did not receive
treatment. In the treatment group, the Crystal Bowl was set to the tone of C. Each subject received fifteen
minutes of either Crystal Bowl toning or Control group sitting quietly. The dependent measures were Gas
Discharge Visualization Technique and the Profile for Mood States Inventory. Subjects completed these
measures in a one hour period in the office setting. The subjects in the treatment group completed the
Profile of Mood States Inventory followed by the GDV reading, which included three baselines five
minutes apart, Crystal Bowl toning for a fifteen- minute period and two post readings five-minutes apart
and twenty minutes to the final post-reading. Subjects then received results of their GDV readings. The
Control group received the same protocol. However, during the fifteen-minute Crystal Bowl toning they
were asked to remain in the same room and sit quietly while the researcher remained present. Significance
was found in the fifth chakra reading, without filter. Definitive changes in chakra readings were found in
the first and seventh chakra without filter; however these were not statistically significant. No
significance was found in the results of the Profile of Mood States.

86 participants were recruited for this study, ages 18 through 79 in a suburban town in
Ridgewood, N.J. A total of 82 subjects completed the study. The treatment and control group completed
the pre-POM, three baseline GDV readings, five minutes apart, a fifteen-minute period of crystal bowl
toning (treatment group) or sitting in silence (control group). All GDV readings consisted of with and
without filter. This was followed after five minutes a post-GDV reading, completion of the post-POM
including a twenty minute period followed by a final post GDV reading. All subjects were given
computerized readings of their GDV readings. The study was designed as an experimental pre-test/post-
test design with random assignment of subjects.

We looked at the repeated measures allowing for a comprehensive comparison of baselines to
posttest across the seven chakras. First, the three pre-test GDV readings were averaged for all participants
in order to provide the most stable possible GDV baseline against which to measure any subsequent
changes. Next, because the focus of the study was on the impact of toning on changes in the human
energy field (not necessarily directional changes, positive or negative changes), change scores were
calculated between the average baseline and posttest 1, and between average baseline and posttest 2; then,
these GDV change scores, calculated for each individual participant in both the control and experimental
groups, were transformed into absolute values (disregarding the positive or negative sign signifying the
direction of change). Results of Mixed Anova revealed no significance with the POM.

Given the need for a comprehensive data analysis strategy that allowed for comparisons of
repeated measures (baseline to posttest 1 and baseline to posttest 2), across two groups (control v.
experimental), and across seven chakras, it was decided that a series of simple graphical analysis would
best tell the story of the variability inherent in these complex data. First, it was important to examine the
stability of the baseline measures in both the treatment and control groups across the seven chakras
comparing baselines utilizing correlation coefficients. Cross comparisons were calculated among all three
baselines measures within each subject. This comparison shows very stable data with an average
correlation value of r = 0.735 p<0.01. In both treatment and control groups only a few outlying
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individuals did not have stable baselines, as shown, in Fig. 1, which plots the ranked correlations between
baselines measures 2 and 3.
Fig. 2 shows the average
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the control group and in the treatment

group in each chakra. We took the average baseline reading of each chakra and compared it to the post
reading for each chakra. We then took those averages and compared them to each other between groups.
As you can see on the graph the first, fifth and seventh show a response to the bowl, however, only the
fifth chakra difference is statistically significant. Results of comparisons of change scores between the
control and treatment conditions show that there was no significant differences between these groups on
either chakra one or seven (p=0.115 and p=0.25, respectively). However, the control and treatment group
changes were significantly different at chakra five (p=0.03).
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Fig 2. Average pre-post difference of GDV readings Across 7 Chakras for Treatment and Control groups

The first chakra (Muladhara) absolute change value is 0.119 between treatment and control
means of the baseline and post readings. The fifth chakra (manipura) the absolute change between groups
is -0.124. In the seventh chakra (sahasrara) the absolute value change is -0.052. These three chakras
demonstrated the greatest response to the fifteen minutes of the crystal bowl intervention. The values for
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the treatment groups for the first chakra is less than 0.018; fifth chakra less than -0.068 and Seventh
chakra less than -0.078. Example of Pre and two Post GDV Readings for participant 01 from treatment

group is given at fig. 3. e it ag T oL e S
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change chakra readings in the
first, fifth and seventh.
According to Rosalyn Bruyere
in Wheels of Light, those
chakras that move energy out the front of the body are called output chakras and have a positive polarity.
Those into which energy flows are called intake chakras and have negative polarity. In looking at
Bruyere’s discussion, the first, third, fifth and seventh are considered positive output chakras. The second,
fourth and sixth are termed input negative chakras. This can explain why the first, fifth and seventh
chakra were activated and termed positive output chakras.

This study shows numerous implications in the ability of sound to effect the chakras as measured
by the Gas Discharge Visualization Device. We were able clinically measure how chakras respond to
sound utilizing the crystal bowl. This is a beginning in being able to see how chakras react to sound
waves, energetic and environmental influences and how the GDV is able to measure these subtle
influences and changes.

Fig.3. Example of Pre (upper line) and two Post GDV Readings (lower
lines) for participant 01 from treatment group.

CHARACTERISTICS OF GDV-GRAMS OF PATIENTS WITH VARIOUS
DISEASES

*Gursky V V., *Krizhanovsky E.V., *Korotkina S.A., **Shirokov D.M.
"KTI, St. Petersburg, ** Military Medical Academy, St. Petersburg

1. Problem statement and methods of study
The GDV-grams of 85 patients were analyzed in the study. The patients were classified in the
following groups according to their diseases:

° Hernia

° Cholelithiasis

. Stomach cancer
° Intestine cancer

In the last group, patients were grouped having cancer of rectum, cancer of sigmoid colon, cancer
of blind gut, or cancer of large intestine. The filter GDV-grams of the patients were analyzed recorded on
a day before the surgical operation.

The GDV parameters of the patients were calculated by means of GDV Scientific Laboratory
program. The parameters comprised average values over all fingers, as well as values at each finger. The
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following normalization procedure was used to set values of all GDV parameters at a uniform scale: Each
GDYV parameter value at each finger of a patient was divided by the parameter average over all fingers.

The study aimed for finding possible correlations between parameters of the GDV-grams and the
diagnostic information about the patients. The visual analysis of GDV-grams and the statistical analysis
of normalized GDV parameters dispersion in groups of various diseases were used as the methods. For
each disease, mean deviations of the normalized GDV parameters from their group average values in the
disease group were compared to those in the group without the disease. An informative case for
diagnostic aims would happen if the mean deviation of some GDV parameter in the group with a disease
was smaller enough than that in the group without the disease.

2. Results

The visual analysis of the GDV-grams revealed that almost each patient had nontrivial patterns in
the lower sector of some fingers. Fig. 1 presents examples of such patterns.

Fig. 1. Examples of nontrivial patterns in the lower sector of GDV-grams.

The distribution of these patterns over the fingers depends on a specific disease. Table 1 contains
information about how many patients have the patterns at each finger and in each disease group.

Table 1. The number of patients in each disease group (in percent of the total number of patients in the
group) having nontrivial patterns in the lower sector of the GDV-grams at various fingers. The color
distinguishes the cases when this number is either less than 30% (almost no patients have the patterns) or
more than 70% (almost all patients have the patterns).

IR[{2R | 3R |4R[5SR|IL | 2L | 3L | 4L | 5L

Hernia 71 | 57 |57 |14 |43 143|186 | 14| 14| 71
Cholelithiasis | 62 | 76 | 67 | 45 [ 67 [ 69 | 83 | 60 | 52 | 79
Stomach cancer | 40 [ 80 [ 50 [ 90 [ 70 [ 30 | 60 | 80 [ 70 | 50
Intestine cancer | 86 | 71 | 71 | 86 | 43 | 71 | 71 | 57 | 43 | 29

It is seen from the table that different diseases are characterized by different distributions of the
lower sector patterns over the fingers.

The analysis of the normalized GDV parameters dispersion revealed that some parameters had
much smaller dispersion in groups with certain diseases compared to the rest diseases. Fig. 2 shows
values of mean deviations of those GDV parameters which discriminate the most between the groups with
and without hernia.
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Fig. 2. Mean absolute deviations in all groups of normalized GDV parameters (a) Fractality at SR and (b) RMS of
Fractality at 3L.

Fig. 3 shows values of mean deviations of those GDV parameters which discriminate the most
between the groups with and without stomach cancer.

Fig. 4 shows values of mean deviations of those GDV parameters which discriminate the most
between the groups with and without intestine cancer.
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Fig. 3. Mean absolute deviations in all groups of normalized GDV parameters (a) Area at SR, (b) Mean Intensity at
5R, and (c) Isoline Length at 4L.
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Fig. 4. Mean absolute deviations in all groups of normalized GDV parameters (a) Area at 1L, (b) Number of
Fragments at 4L, and (c) Entropy at 4L.

3. Conclusions

The most of the patients with the described diseases possess nontrivial patterns in the lower sector
of the fingers. It follows from Table 1 that each disease is characterized by its own combination of fingers
at which it is very probable to find a nontrivial pattern, and a combination at which it is most likely that
such patterns are absent. For example, almost all patients with hernia have the patterns at fingers 1R, 2L,
and 5L, and almost no patients in this group have the patterns at fingers 4R, 3L, and 4L.

The analysis of mean absolute deviations of normalized GDV parameters in the disease groups
revealed the following facts:
. The group with hernia is characterized by clustered values of GDV parameters Fractality at SR
and RMS of Fractality at 3L (Fig. 2).
. The group with the stomach cancer is characterized by clustered values of GDV parameters Area
at SR, Mean Intensity at SR, and, especially, Isoline Length at 4L (Fig. 3).
. The group with the intestine cancer is characterized by clustered values of GDV parameters Area
at 1L, Number of Fragments at 4L, and, especially, Entropy at 4L (Fig. 4).

These results can be helpful in the process of complex diagnostics of diseases considered.
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GDV APPLICATION FOR DIAGNOSTICS OF PATIENT FUNCTIONAL STATES

*Gursky V.V., *Krizhanovsky E.V., *Korotkina S.A.,
**Volkov A.V., **Telesheva T.Yu.
* KTI, St. Petersburg, **“Ecolabmedtest” Clinic (Dr. Volkov’s Clinic), Moscow

1. Problem statement and methods of study

The GDV-grams of 328 patients were analyzed in the study. The patients were classified in
groups according to values of various parameters describing their functional states. The study aimed for
finding possible correlations between parameters of the GDV-grams and the diagnostic information about
the patients. In particular, possibilities were investigated for predicting disease diagnoses and other
features of patients functional states based on the GDV parameters. We used the neural networks method
and the method of analysis of normalized GDV parameters dispersion in groups of various diseases.

The GDV parameters of the patients were calculated by means of GDV Scientific Laboratory
program. The parameters comprised average values over all fingers, as well as values at each finger.
These GDV parameters were calculated for both filter and without-filter GDV-grams. We also considered
parameters obtained by dividing and subtracting the filter and without-filter GDV parameters.

The following normalization procedure was used to set values of all GDV parameters at a
uniform scale. Each GDV parameter value at each finger of a patient was divided by the parameter
average over all fingers. In each disease group, mean deviations of the normalized GDV parameters from
their group average values were analyzed. The idea was to compare these deviations (dispersion) with
those in the group of conventionally healthy patients, who were the patients without the disease
considered. For diagnostic aims, an informative case would be if the mean deviation of some GDV
parameter in the group with a disease was smaller enough than that in the group without the disease. The
following diseases were analyzed for the purpose:

° Diseases of gastrointestinal tract as the main syndrome (94 patients)
. Diseases of cardiovascular system (81 patients)
. Skin diseases (41 patients)

The method of neural networks was used to create models in which various sets of the GDV
parameters served as the input parameters. The model output was the categorical parameters defining a
class of functional states which a patient belongs to. The model was derived on the overall sample of
patients, which was divided into three samples: training sample (about 80% of all patients), cross-
validation sample (about 20%), and test sample (about 20%). The model training took place on the
training sample, i.e. coefficients in the model were found to fit the model predictions to the actual
division of the patients into diagnostic groups. This process was corrected in the on-line regime on the
cross-validation sample. When the training was finished, the model predictions were tested on the test
sample. The model was taken as satisfactory if its predictions were good enough on the all three samples.
2. Results
2.1. The model of patients distribution in groups of various values of parameter “Reserve”

The parameter “Reserve” quantifies states of increased and decreased internal functional reserve
of organism. It is one of important characteristics used for the diagnosis process in Dr. Volkov’s Clinic. A
satisfactory neural net model was created based on the filter GDV parameters at the left hand, which
correctly predicts the distribution of patients in groups of different values of parameter “Reserve”. Tables
1-2 present results of the model.

Table 1. The results of the neural net model based on the filter GDV parameters at the left hand,
obtained on the training sample. The columns correspond to the actual distribution of the patients from
the sample, and the rows correspond to the model predictions. The diagonal numbers in the table count
the patients correctly classified by the model, while the off-diagonal terms are the numbers of incorrectly
classified patients. For example, it follows from the table that 57 patients from the group “Decreased
Reserve” were correctly put in this group by the model, while 17 patients from the same group were
incorrectly put in the group “Increased Reserve” by the model. The last row contains the percent of
correctly classified patients for each group.
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Model / Fact Group “Decreased Reserve” | Group “Increased Reserve”
Group / “Decreased Reserve 57 14

Group / “Increased Reserve 17 62

% of correctly classified patients 77% 82%

Table 2. The same as in Table 1, but for the test sample.

Model / Fact Group “Decreased Reserve” | Group “Increased Reserve”
Group “Decreased Reserve” 19 6

Group “Increased Reserve” 7 16

% of correctly classified patients 73% 73%

2.2. Analysis of GDV parameters deviations from their average values in the groups of
various diseases

Tables 3-8 present differences (in percent) between average deviation of normalized GDV
parameters from the average value in a group with a disease and that in a group without the disease. The
statistically significant difference was taken close or larger than 20%.

Table 3. The differences (in percent) between average deviations of normalized filter GDV
parameters calculated in the group with the gastrointestinal tract disease and in the group of
conventionally healthy patients. The first row contains brief names of the GDV parameters. The first
column includes numbers of fingers at which these parameters are calculated. The statistically significant
distinctions are marked with the color.

Ar | KFo | ARI | NRMS ARI | LI | En | Al | NFr | Fr | RMS Fr
IL |22 | 12 | 17 1 8 14|10 8 1 7
2L | 1 4 0 16 121 0 |17 ] 4 1 12
3L |14 11 8 5 121 5 |10] 5 9 0
4L | 8 2 7 2 516 |2 4 4 0
SL| 2 9 2 6 4 |2 |7 2 1 8
IR| 6 9 1 1 217 |2 3 2 10
2R | 1 7 17 11 21314118 |0 7
3R| 5 1 8 2 1114 5 1 |21 8
4R |12 ]| 6 10 2 3 |11] 6 9 2 9
SR | 1 15 7 10 211210 6 |14 11

Table 4. The same as in Table 3, but for ratios of the filter and without-filter values of the GDV
parameters.

Ar | KFo | ARI | NRMS ARI | LI | En | Al | NFr | Fr | RMS Fr
IL| 2 8 3 7 8 | 3 |11 14 |1 2
2L |18 | 6 11 2 22| 7 |18 10 | 5 14
3L | 6 4 3 2 13112 3 7 6 12
4L | 7 | 13 | 10 10 3 (13| 7 |17 | 8 3
SL1 2| 11 1 1 0 |12]|16] ©6 2 1
IR| O 1 7 7 5 11|19 11 | 1 8
2R | 3 0 7 7 1313 |7 2 2 8
3R| 5 6 3 1 18 |16 | 0 | 32 | 18 18
4R | 7 | 18 | 13 6 116 | 8 |28 | 8 6
5SR|112| 12 | 13 7 6 1 9]10] 24 | 8 8

Table 5. The differences (in percent) between average deviations of normalized filter GDV parameters
calculated in the group with the cardiovascular system disease and in the group of conventionally healthy
patients. The first row contains brief names of the GDV parameters. The first column includes numbers of
fingers at which these parameters are calculated. The statistically significant distinctions are marked with
the color.

Ar | KFo | ARI | NRMS ARI | LI | En | Al | NFr | Fr | RMS Fr
IL| 5 1 3 21 2181912 |1 18
2L | 5 8 7 14 6 15|17 ] 3 1 4
3L 15| 4 22 5 101918119 |3 11
4L |18 | 13 | 21 20 110 12| 4 0 8
SL {13 11 6 7 3 17 4 |14 5
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Table 6. The same as in Table 5, but for ratios of the filter and without-filter values of the GDV
parameters.

7, 8, 9 July, Saint-Petersburg, Russia

IR| 0| 15 2 6 7 |13 26 | 15 13
2R | 1 1 3 2 2009 111238 |7 20
3R| 6 0 3 8 6 | 9|16 17 | 6 11
4R | 3 6 2 10 21913 2 |14 13
SR 14| 2 17 1 1212 19 1 114 6

Ar | KFo | ARI | NRMS ARI | LI | En | Al | NFr | Fr | RMS Fr
IL |17 | 24 1 1 31812 1 2 13
2L | 6 6 4 8 3 241317 | 5 15
3L | 4 2 0 6 1711010 4 |10 2
4L |12 | 13 | 17 3 215 |2 6 6 8
5L | 3 3 17 10 0 |2 (28] 4 |13 3
IR| 1 14 7 7 16| 4 |16 11 | 8 9
2R | 4 7 9 13 3181325 |4 15
3R|26| O 21 3 9 | 521|388 |8 4
4R |11 9 11 5 318 ]10] 13 |11 19
S5R|124| 20 | 20 2 25|11 1141 24 |15 4

Table 7. The differences (in percent) between average deviations of normalized filter GDV parameters
calculated in the group with the skin disease and in the group of conventionally healthy patients. The first
row contains brief names of the GDV parameters. The first column includes numbers of fingers at which
these parameters are calculated. The statistically significant distinctions are marked with the color.

Table 8. The same as in Table 7, but for ratios of the filter and without-filter values of the GDV

Ar | KFo | ARI | NRMS ARI | LI | En | Al | NFr | Fr | RMS Fr
IL| 6 6 2 9 0|53 ]19 |10 11
2L |21 | 16 | 11 15 24 | 7 | 6 |10 |15 17
3L |13 ] 19 9 4 3 [156]12] 5 |20 2
4L | 12| 8 11 19 4 |6 25|11 |5 29
SL 15| 5 2 3 9 11| 0] 4 |15 4
IR| 1 11 15 4 14 116 |13 | 26 | 1 2
2R |13 | 16 | 10 8 26 (29 | 20 | 16 | 21 7
3R| 18| 22 | 16 3 116 |2 1 8 19
4R | 20 | 18 7 8 16141 4 | 16 | 3 11
SR|115| 19 | 10 13 2 1288|1119 4

parameters.
Ar | KFo | ARI | NRMS ARI | LI | En | ATl | NFr | Fr | RMS Fr
IL| 6 | 22 | 10 4 1419 |12 39 | 2 0
2L |21 | 16 | 16 8 111611 114 | 3 1
3L 29| 2 16 11 112 (4116 |19 2
4L | 15| 10 | 26 18 30| 1 /11| 6 |16 21
SL| 3] 10 1 16 4 13 ]120] 24 | 22 2
IR| 2 3 2 1 512|418 |0 1
2R 29| 8 23 3 22 10| 4 2 |14 9
3R| 14| 18 0 20 514 |2 |26 |18 11
4R | 2 | 13 | 15 28 17114 |16 | 37 | 4 14
SR|118| 9 15 5 1111616 | 31 | 2 5

3. Conclusions

We can conclude from Tables 1-2 that there is a strong correlation between the GDV parameters
and the diagnostic parameter measuring functional reserve capacity of a patient. This correlation has been
revealed at its largest value at the filter values of the GDV parameters at the left hand. We have derived
the neural net model that allows to classify a patient as having either increased or decreased reserve level
with an average probability of 75%.

The analysis of the normalized GDV parameters dispersion in groups with diseases of
gastrointestinal tract, cardiovascular system, and skin has shown that the maximal difference between
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parameters deviations in groups of conventionally ill and conventionally healthy is of 20-30% order
(Tables 3—8). The maximal difference is particularly demonstrated by parameter “Number of fragments
(NFr)” (up to 39%,; see Table 8). Moreover, this parameter shows that large difference between ill and
healthy patients at 6 of 10 fingers in the skin disease group (Table 8).

These results on GDV parameters average deviations can be helpful for the diagnostics in the
presence of a representative diagnostic database. Such a database should be created by collecting values
of the GDV parameters for each patient. Then, any new patient can be assigned to the risk group for a
disease with a certain probability if his/her values of the GDV parameters lie in specific ranges,
determined in Tables 3-8.

GDV BIOELECTROGRAPHY IN A MODERN SURGICAL CLINIC

Kolkin J.G., Kolkina V.J.
Donetsk State Medical University named after M.Gorky (Ukraine) Kolkin@ukr.net

This research is based on experience of application of GDV bioelectrography for 107 patients
with surgical pathology of organs of abdominal and thoracic cavity who underwent a cure in clinic of
faculty surgery and urology n.a. K.T.Ovnatanyan of Donetsk Medical University during 2003-2005.
There were 65 men, 42 women aged 18-62.

During analysis of GDV-grams the essential changes of energetic field of different kind were
revealed in 84 patients from 107. The GDV information for some patients (39) was obtained before and
after operative intervention for comparison. The obtained characteristics and criteria of efficiency of
treatment according to GDV data of all the patients were compared with the results of modern
traditionally used diagnostic means.

Introduction. Significant progress is achieved in human energy field research thanks to the
increasing interest of researchers of various specialties to this field of knowledge [1, 2, 5]. Most
impressive are the works, still very few in number, demonstrating the results achieved on the basis of
GDV bioelectrography application for a considerable number of patients in big clinics [3, 4].

Research objectives. To study diagnostic possibilities and efficiency criterion of treatment by
means of GDV bioelectrography in surgical clinic environment and to determine indications to the
application of this method.

Method and material of research. This research is based on the experience of GDV
bioelectrography application for 107 patients with surgical pathology of abdominal and thoracic cavity
who underwent treatment in the clinic of faculty surgery and urology n.a. K.T.Ovnatanyan of Donetsk
State Medical University during 2003-2005, among them there were 65 men and 42 women aged 18-62.

The patients were split according to the pathologic processes as follows:

e oncopathology — 41 patients: lung tumor — 28; mediastinum tumor — 10; stomach tumor — 1;

intestines tumor — 1; esophagus tumor — 1.

e Diaphragm surgical diseases - 38 patients: hiatal hernia — 36, total relaxation of cupula of
diaphragm — 2.
calculous cholecystitis — 14 patients.
nephrolithiasis — 8.
lupus erythematosus — 1.
viral hepatitis type C — 1.
goiter — 2.
severe chest trauma — 2.
GDV bioelectrography of fingers was done by means of GDV Camera by Dr. Korotkov in the
static mode with exposure time of 0.5 sec. The elements of analysis were as follows:

e taking combined information without filter;

e taking information of the patient’s physical state with filter;

o taking information after functional stimulation of a concrete organ.

The analysis of GDV-grams of fingers consisted of the following stages:
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separation of psycho-physiological and physical fields by means of filters application;

evaluation of energetic level by GDV diagram;

typification of GDV-grams of fingers;

analysis of field distribution in GDV Aura program;

sector and parametrical analysis.

The characteristics and criteria obtained from GDV data of each case were compulsorily
compared with the results of conventionally applied modern diagnostic means (spiral and computer
tomography, endoscopy, sonography, etc.)

Research results and discussion.

The analysis of GDV-grams revealed that 84 of 107 patients under examination demonstrated
pronounced energy field changes. By virtue of existing character of pathological processes high emphasis
was placed on organic disorders revealed by means of cutting off psycho-emotional deviations with the
help of film filters. At the same time, the study of GDV-grams of fingers and the energetics in GDV Aura
program revealed such deviations as heterogeneity, total density decrease, local decrease or limited
“block” of particular glow areas, energetic “outbursts” or “protuberances” of different configurations, etc.

From our point of view, the most interesting are alterations inside some or other pathologic
process group which could to some extent reflect their energetic “portrait”.

GDV-grams of relevant sectors of the 3™-4™ and, sometimes, 5" fingers of the patients with renal
or cholecystis lithiasis often (19 cases of 22) demonstrated hypertrophic glow with figured “ameboid”
outgrowth, probably caused by inflammatory process of these organs.

Patients with surgical diaphragm pathology (33 cases of 38) most frequently demonstrated
deviations in the form of “double rings” or “curled patterns”. Often the glow of relevant sectors of the 2™
and 5" fingers (stomach, intestines, heart) had fragmentized, “lumpious” form or was reduced up to a full
block. “Outbursts" in the form of energetic “bolides” were quite often noticed as though separated from
the whole field picture (11 patients).

The patients with oncology processes attract special attention where energy field picture
demonstrates deviations in 30 of 41 cases.

The changes discovered during examination of these patients are distributed by their nature as
follows:

- energetic ring duplications or “curling” of energetic “pattern” in the glow pattern of GDV-
grams of the fingers — 12 patients;

- total decrease of field distribution zone - 5;

- fragmentation by type of “lump formation” of separate parts of GDV-gram glow pattern — 15;

- holes and gaps in energy field picture — 6;

- appearance of big “ protuberances” of different shapes — 5;

- appearance of “outbursts" separated from the entire field pattern in the form of energy
“bolides” — 3;

- glow pattern distortion of separate GDV-gram parts with appearance of specific pathologic
“consolidations” of irregular dimension and shape in the form of streamer disruption areas in the sectors
related to the definite anatomic structures — 12.

The latter sign appeared only with application of the filter and was noticed in the areas and
sectors related to the affected organs, but at the same time quite often there were pronounced deviations
in the other fingers of the same-name hand or in several fingers of both hands. As a probable consequence
of superfluous energy presence, this very sign proved to be inherent to different oncological affections of
organs and was demonstrated by 12 of 41 patients under examination.

Patients with other diseases mentioned here should be subject to further examination in respect of
the deviations revealed, as the available measurements are insufficient.

An independent aspect of this work is the GDV bioelectrography for 39 patients out of the
initially examined ones executed after different periods (from 3 weeks up to one year) passed from
surgical intervention. 29 patients with different pathologic processes showed recovery or improvement of
energy status. We are getting an impression that stabilization of the glow pattern goes in proportion to
post-surgical period duration due to restoration of “aura” integrity and saturation and disappearance of
pathologic marks. Six patients demonstrated no dynamics in existing disturbances. Four patients after
oncological surgery demonstrated deterioration of GDV characteristics expressed in progressive glow
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area decrease, appearance of additional pathological marks, in the other areas and sectors inclusive.
Obviously, such circumstance gives evidence for absence of surgery effect or possible metastatic disease.
Conclusions.

1.  The revealed deviations of GDV-grams of the fingers during some pathologic processes do not
always correspond to the borders of the sectors tentatively projected to a certain organs or systems and
quite often outstep these sectors.

2. The oncology patients’ GDV-gram pattern of fingers can demonstrate specific pathologic
“consolidations” in the form of streamer disruption areas.
3. As far as post operative period increased, the majority of patients demonstrated disappearance of

pathologic marks and restoration of integrity and saturation of energy field pattern.

ANALYSIS OF OPERATIONAL PRINCIPLES OF THE DEVICE HIGH
FREQUENCY CURRENTS INTEGRAL SUM METER

Korotkov K.G., Grishentsev A.Y.
Saint Petersburg State University of Information Technologies, Mechanics and Optics
tigerpost@yandex.ru

This article describes the surface frequency meter SFM device that was developed in St.
Petersburg in a scientific center on the basis of St. Petersburg State University of Information
Technologies, Mechanics and Optics under the leadership of Professor Korotkov K.G., Ph.D. The SFM
generates high frequency potential, which makes high frequency current flow through the subject under
examination; in addition said device allows obtaining numerical characteristics of integrated conducting
properties of the subject under examination by measuring the current’s integral sum within the allocated
frequency band. Conducting several operations with the application of the SFM proved [1] that the device
has certain virtues as independent research equipment. The current article covers the structural principles
of the SFM device and some of the results of its operation simulation.

Objectives: to study the human body response to influence of high frequency (units and dozens of
MHz) pulse current; to study the changes in integrated conducting properties of biological tissues and
human body.

Task: to analyze thermal processes that take place when an ordered motion of charges along the
biological tissue is generated in the course of the SFM device operation.

SFM embodiment.

Consider a block diagram of the hardware implementation of one of the SFM models (fig.1).
Discharge pulse generator (7) is the source of high frequency (in the order of dozens of MHz) voltage
with incremental amplitude ranging from 0 to 10 kV. A discharge pulse is generated by means of the
photon-coupled key (6), which is controlled by central processor (1). Communication with the operator of
the SFM device is performed by means of keyboard (3) and an indicator (4); also a means for connecting
a PC is provided (2). The operation of the high frequency converter chain, which consists of six nodes, is
illustrated by photos of oscillograms taken at the output of the corresponding unit of the chain. Central
processor, which has an ADC (analog-digital converter) incorporated, converts the integrated pulse into a
numerical value measured in conventional units. The power source (5) allows connecting the device to an
alternating voltage source of 110—220 V. The SFM device has three independent measuring channels
and, accordingly, three discharge electrodes.

A pulse potential with a front edge of 10° V/sec is supplied from the generator (7) to an electrode.
When a certain value of voltage is reached, an avalanche discharge is generated on the electrode. Electric
current flows through the subject under examination, and the integral sum of the current is measured by
the SFM. Potentials are supplied to the electrode in packets with repetition rate of 1 kHz. One packet
amounts to 100—300 discharge impulses, which is necessary for performing the integration by the mean
value.

Now we will describe the integration scheme in more detail (fig.1). LC-filter (9.1) allows
allocating the most informative (in our opinion) frequency band [2] 2-4 MHz, amplifier (9.2) amplifies
the current within the allocated frequency band, linear detector (9.3) rectifies the alternating-sign pulse,
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stretcher (9.4) fills in the gaps in the discharge pulse packets by stretching each pulse, then the signal is
detected again (9.5) and supplied to integrator (9.6), which represents the capacity. The integrator
capacity voltage is set in proportion to the current’s integral sum of a discharge packet, and converted, by
means of the ADC incorporated into the processor, to a numerical value ranging from 0 to 4096.

Thus a numerical value is obtained, which corresponds to the current’s integral sum. This value
can vary greatly depending on the humidity, therefore the SFM-grams dynamics is of our main interest.

] 2 3 4
== I i —
o :D 1
6
i
/ —
—— M 91 [— 92 :'> 9.3 $ 94 —N95 — ) 96

Fig. 1. Block diagram of the SFM.
1-central processor; 2-computer; 3-keyboard; 4-indicator; S-power source; 6-photon-coupled key; 7-discharge pulse
generator; 8-“test-subject” set on the electrode; 9.1-LC filter; 9.2-high frequency amplifier; 9.3-linear detector; 9.4-
integrator. t;—t,-time intervals of the oscillograms: t;=0.2 msec; t,=1 msec; t;=1 sec; t;=time duration of 2 packets.

When measurements are taken with the help of the SFM device, the subjects under investigation
(for example, fingers) can be placed upon the surface of the glass electrodes, or else external electrodes
can be connected. A titanic cylinder 30 mm in height and 10 mm in diameter is used as a calibrating “test-
subject”.

The mode when fingers are placed directly upon the SFM electrodes is preferable when short-
term SFM-grams (measured in seconds) are taken, while if long-term monitoring is conducted, use of
external electrodes is required.

When the subject under examination is a human, simultaneously measuring currents’ integral sum
from right and left hands allows determining the difference between the two values, which can be the
result of vegetative-vascular dystonia (http://neurology.eurodoctor.ru/dystonia/) that causes uneven
perspiration. The increase of the perspiration level leads to an increase in the conductivity of the skin
layers, which results in the increase of the SFM currents’ values. The “test-subject” in the third channel
serves in this case as a reference point, and by comparing the signals from the three channels we can shift
to relative values of the difference between amplitudes of right and left channels and also can take into
consideration background noise.

Modeling the human substitution scheme of SFM device connection.

Building a model of the process of electric current flow through human body during the SFM

investigation allows obtaining a more profound understanding of the nature of electric current’s influence
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on human body, both from an electro-physical viewpoint and in the context of special electroconductive
structures of biological tissue that are associated with the electropunctural laws.

It is interesting that the investigations conducted during the last few years considerably altered the
views on the interaction between high frequency currents and biological tissues, in particular, a
hypothesis exists stating that a flexible and dynamic system of back actions operates within the bound of
a single cell, a cell formation, an organ, a system or a body as a whole, and that this system coordinates
the influence of the electromagnetic field of different bands within the general control of the homeostasis
[4]. An established opinion is that the self-energy of cellular dipoles’ interaction is obviously not
sufficient for synchronizing the cell’s self electromagnetic fields without the influence of an external
electromagnetic field, unless a chain reaction process takes place on electromagnetic and biochemical
levels or, in other words, a general wave front is formed. Under the influence of an external EMF cells
begin the in-phase radiation, and the process of coherent summation of cells’ self electromagnetic fields
takes place [4].

In connection with the aforesaid facts, one may say that high frequency EMF exerts an
information influence upon biological tissues and human body as a whole.

The electric parameters of human body can vary greatly depending on its physiological and
anthropogenic peculiarities. Everything matters: height, weight, corpulence, age, skin dryness, blood
composition, heart rate and breathing rate. It should be taken into consideration that the SFM device
operates on fairly high frequencies, about 2-4 MHz, therefore the special properties of the conductivity
will be influenced by the capacity properties that depend on the pose, proximity of large objects and
atmospheric conditions of the environment.

Taking into account all influences is virtually impossible; therefore, the modeling was performed
with the following allowances:

—human body is modeled as a volume containing 0.9% solution of NaCl salt (the ratio of the
waterless salt and the solution masses multiplied by 100%). Physiological solutions, blood plasma and
seawater have the same percentage of salt;

—human body was replaced by rectilinear elliptical conductors;

—mass of human body is Mb = 70.6 kg, volume is Vb =70 I;

—the current-carrying circuit is finger—arm—body—arm, its elements have elliptical cross-
section (see fig.2).

body

left hand right hand

Lh L

Lb Bb

Fig. 2. Current-carrying substitution shape.

The following dimensions’ values for the current-carrying human substitution shape were received,
taking into account the specified body volume Vb and the actual mass proportions:

Ah =40*10" m. elliptic semiaxis of the arm;
Bh = 45%10” m. elliptic semiaxis of the arm;
Lh = 0.7 m. length of the arm;

Ab = 0.66 m. elliptic semiaxis of the body;
Bb = 0.1 m. elliptic semiaxis of the body;

Lb = 0.3 m. width of the body;

Lf =0.08 m. length of the finger;

Bf = 0.018 m. elliptic semiaxis of the finger;
Af = 0.014 m. elliptic semiaxis of the finger;
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y= 1.50hm™ *m™". bulk electrical conductivity of the water solution of NaCl (0.9%) [4].
The inductances of rectilinear elliptical conductors are determined according to the following
formula ([7] p.99):

JIN| 4 3
I =
2n\ a+b 4) )

where o, — absolute magnetic permeability; / — length of the conductor; @,b — semiaxes of the
ellipse that form its cross-section.
Finger inductance:

* *10~7 *
L1= 277008710 *(m 47008 31 5 4g%10° henry
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Arm inductance:
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Body inductance:
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When human body is influenced by relatively small voltages, the main contribution to the active
resistance of human body is made by the resistance of skin, and the internal resistance of the body parts
can be evaluated according to the following formula:

L3 nry.

S @

where R-active resistance; y—bulk electrical conductivity of the material; S —cross-section area of
the conductor; / —length of the conductor.
According to (2), active resistance of a finger will amount to the following value:

1, 0.08 6732

1: =
1.5 70.018*0.014

Active resistance of an arm:

Ohm.

,_ 1 0.7
1.5 70.04%0.045

Active resistance of the body:

82.5 oum.

_L03 g
1.5 70.66*0.1 -

Active resistance of the surface layers of skin varies greatly, ranging from several units to
thousands of kOhm, depending on the condition of said layers (moisture, salt content, width, perspiration
intensity, blood filling of the subdermal fat layer, etc.). For width of damp skin (epidermis) equaling 0.35
mm, cross-section area equaling area of contact with the SFM electrode, i.e., equaling the cross-section
area of a finger, and the value of electrical conductivity equaling y = 10* Ohm ™ *m ', the active
resistance will amount to the following value:

1 0.00035
R4 = * — 4.
10* 70.018%0.014 kOhm.




X International Scientific Congress on Bioelectrography 189

Let us construct the simplified human substitution scheme of the SFM device connection, along
the following circuit: finger of one hand is placed upon the device’s electrode, while the other hand is
grounded by means of a standard grounding electrode used in medicine. The scheme (fig.3) uses the
following labels:

—RI1, L1 active resistance and inductance of a finger, respectively;

—R2, L2 active resistance and inductance of the arms, respectively;

—R3, L3 active resistance and inductance of the body, respectively;

—R4 active resistance of the skin;

—C3, C4 values of capacity between the connected electrodes and the human body;

—CO discharge capacity;

—T1 step-up transformer;

—R5, R6 active resistance of the transformer’s coils;

—Cl1, C2 self-capacity and reduced capacity of the coils;

—KEY1 discharge key.

RLC-lnunan model

somrce of high-frequency nnpulse

RS R 3

Fig. 3. Human substitution scheme of the SFM device connection.
Source of high frequency pulses; RLC model of a human (noanucu k pucynkam)
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Fig. 4. Time diagrams of the discharge process.
1-voltage on the discharge electrode of the SFM; 2-current flowing through the human body at the moment of the
discharge impulse.

The simulation of the transitional discharge process was performed by means of the “MicroCap
7.0” software environment; as a result of the simulation the time diagrams were obtained, of the voltage
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on the discharge electrode (secondary transformer coil) and of the current flowing through the human
body. It is interesting to compare the results of the simulation with the actual oscillogram (fig.5). One can
see that the time of complete attenuation of the high frequency component of the transition process is the
same both for the model and for the discharge part of the device and equals approximately 50 usec.

As seen from the graphs (fig.4), maximum peak values of the current do not exceed 50 mA, and
the time of complete attenuation of the discharge process does not exceed 300 usec. The voltage drop
happening at the finger of the human can be evaluated with the knowledge of the resistance and
inductance values R1,L1 Z=R1+iwL1. The modulus of the complex resistance equals |Z|’=(R1)*+(iwL1)?,
and after performing the necessary calculations we find the value |z=67.32 Ohm. Therefore, the voltage
drop with maximum amplitude does not exceed 3.36 V.

T

Fig. 5. Oscillogram of the current measured at the output of the SFM generator, after the high-frequency filter.
T-time interval equaling 0.2 msec.

One must take into consideration the fact that the simulation was performed for the maximum
discharge voltage allowed, 10 kV. During the application of the SFM voltage of 4—7 kV is often used,
therefore the time of complete attenuation of the transition process and the peak current and voltage
values will be smaller, owing to use of lower voltages.

Estimation of the thermal energy release during the flow of SFM current through a human finger.

The level of unevenness of the high frequency current distribution throughout the body will
depend on the condition of tissues, for example, such parameters as blood filling, skim moisture,
perspiration; also in the case of high frequencies the surface effect will contribute to the level of
unevenness of the current distribution. Maximum current density during the SFM measurements is
observed in the finger, because its cross-section area is less than those of the arm and the body. Besides, a
finger can be placed directly upon the electrode, which makes it positioned closer to the voltage source
than other body parts and therefore experience minimal dispersion of current due to the capacity coupling.

The calculation of the current’s density distribution along the cross-section of a finger was
performed on the basis of the mathematical model [8] with the help of a computer program “DC”. The
simulation was performed for the current frequency of 4 MHz and amplitude value of 50 mA. The cross-
section of the finger (fig.6) was divided into 5053 elementary conductors, and each of them was replaced
with a branch containing inductance and active resistance; the values of the inductance and resistance
were determined on the basis of the overall dimensions and conductive properties of corresponding
surface element. Then, the complex Kirchhoff's equations were solved, taking into consideration mutual
inductance of all surface elements. As s result the imaginary and real components were determined, as
well as the modulus of the currents flowing through all elementary conductors. Therefore, the influence of
the surface effect and the uneven structure of the biological tissue were taken into account. Maximum
amplitude value of the modulus of the density of the current flowing through an elementary conductor
having area of S=0.17x0.17mm” amounted to 6=2184 A/m’.
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Fig. 6. Model of the cross-section of a human finger.

Maximum power is produced in exactly those tissues where current of maximum density flows.
Therefore, these tissues will be heated most of all. The calculation of the power will be performed with
the following allowances:

° current and voltage behave harmonically, the phase difference of current and voltage
equals zero; under this condition maximum active power will be produced;

. peak value of the current and voltage are assumed to equal the maximum value of the
first stage of the transition process, the voltage drop at the finger equals U,,=3.36 V;

. time duration of one discharge pulse is 100 psec, pulse frequency is 1 kHz, time duration
of one packet is 2 sec;

° there will be no heat exchange between adjacent biological tissues and external

environment during the operation time of the SFM pulse packet.

The calculation of the released heat will be performed according to the following formula [9]:
T T

Q:jpdtszm]m sin’ otdt, 3)
0 0

where 7—time of the pulse operation; p—instantaneous power; U,—amplitude value of
the voltage; /,—amplitude value of the current; w=2znf— angular frequency. The total operation time of
the pulses will equal the operation time of one pulse multiplied by the number of pulses. With the
repetition rate of 1 kHz and packet duration of 2 sec, T=100*10°*1000%2=0.2 sec, amplitude value of the
current £,,=Ss0=0.17"+10°+2184=63 uA:

0.2
0= j3.36*63*10—6 sin® (272 *4*10° * £)dt = 21.17 mxLJorc. 3
0

Let us determine the heating temperature of the tissues using this well-known formula:

dQ

Cm
where dT—temperature change; d0——change of the quantity of heat; C—thermal capacity; m—
mass. The thermal capacity of the biological tissue, venous blood in our case, is close in order to the
thermal capacity of water and equals 4190 J/(kg*K). The mass of an elementary conductor can be

determined on the basis of its linear dimensions and the density of blood [10]: m=p+V=1050+0.17"+10"
%.0.1=2.97-10"kg. Let us find the change of temperature:

17*10°°
T = 2117710 — =0.00170K.
4190%*2.97*10

Thus, the change of temperature AT of biological tissue of an elementary conductor measured
under continuous influence of the SFM device during 2 sec and electrode voltage of 10 kV will amount to
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1.7 mK. If you consider that the natural oscillations of body temperature are within 1°C, then the AT
temperature oscillations amount to 0.17% of natural oscillations.
Summary.

The obtained results of the heat calculation allow concluding that the heat influence of the SFM
device currents on biological tissues is harmless. The duration of the measurement process must be
determined in such a way as to have the amount of pulses sufficient for the statistical processing of the
data; use of pulse packets with time duration of 0.1—0.5 sec corresponds to 100—500 pulses, which is
well enough for the statistical processing.

Further investigations are required for the purpose of determining the information influence of
high frequency low power currents upon human body.
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CAN A BIRD FLY ACROSS THE ATLANTICS?

*Korotkov K., **Voeikov V.
*SPbSU ITMO, SPb Institute of Physical Training, **Faculty of Biology, Lomonosov Moscow State Universit
y
gdv@korotkov.org, vwi@soil. msu.ru

How does an organism exist and develop? We commonly speak of the number of calories in
different types of food products. The main idea seems to be that the more calories we consume, the more
weight we gain. Simple Western dietary systems are based on the calculation and restriction of calories.
However, after initial enthusiasm for this system and after thousands of pages published on the subject it
was discovered that in most cases it simply did not work. An individual organism is much more
complicated than an oven, where you can calculate heat produced from the fuel loaded. Some people can
eat quite sparingly and stay active and healthy; some need a lot of food all the time. Many families suffer
from the permanent hunger of growing children.

On the other hand, we need to ask the question: do we produce physical energy only from food?
If this was the case, then how could little birds fly across the Atlantic? Let us make a simple calculation.
A direct measurement of energy expenditure for free-flying songbirds migrating from Panama to Canada
by using doubly labeled water was reported by a big international group (1). In accordance with their
measurements migratory flight used 15.5 kJ* h-1 total energy while flying, which agrees with predicted
values estimated from multiple models and wind-tunnel studies (2,3). For songbirds, one nocturnal non-
stop flight for up to 600 km lasts about 7.7 h, which takes 119.35 kJ of energy. At the same time
researchers found by direct measurements that individual birds had roughly the same body weight and fat
content in the mornings before and after their migratory flights (6% body-weight loss), no change in fat
content [1]. For 30 g bird, 6% is 1.8 g. Each gram of carbohydrate provides four kcal of energy (16.75
kJ), one gram of fat provides nine kcal (37.68 kJ) (4). Direct transformation of 1.8 g of body mass to
energy provides from 30 to 68 kJ of energy. In reality only part of weight loss generates energy, so this
number would be even less. As we see, from 119 kJ spent less than half would be covered by body mass.
For birds flying through Atlantics for 3000-4000 miles non-stop, these calculations demonstrate that they
should have lost more than half of their weight during flight, which they do not. So the typical belief that
“a few grams of fat can be enough to fuel a hummingbird or a warbler for a thousand miles over the Gulf
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and beyond” (5) is wrong. Birds need fat to protect their body from the low temperatures and winds,
which they meet at high altitudes, but this fat is not enough to fuel their flight. From the classical point of
view it is impossible for the little birds to fly across the ocean, but they do and have been doing so for
thousands of years! Technically and scientifically speaking, they should fall into the sea halfway across
and be drowned but they do not. Do they follow another set of physical laws than those affecting
inanimate objects?

Energy from the air

We believe that there is one and the only Physics: The Physics of the Material World that is valid
both for inanimate subjects and living beings. The only difference consists in the complexity and time-
span of the processes. When a stone accepts sun energy, its temperature increases: the more sun, the
higher the temperature. To some extent, a stone may be accepted as a CLOSED SYSTEM. When a
healthy person stays in the sun, his temperature remains constant and we can assume that a person
maintains HOMEOSTASIS - that is equilibrium, or balance with the surrounding environment. This is
only possible due to the two-sided process of interchange. We accept energy from the sun, from food,
from the air, and we dissipate energy in space. Energy can alternate and transform into mechanical,
biochemical, electrical quantum forms within our body. Schrodinger and later, Prigogine, Haken and
others developed the concept that biological subjects are so-called OPEN SYSTEMS. It means that all
during the lifetime they exchange not only material stuff, but both energy and information with the
environment (6).

How this may help a bird in a migratory flight to generate an extra energy?

We do not believe that cells work as a “nuclear reactor,” but we assume that birds may extract
energy directly from the air. Birds breathe using a unique system in which air follows a one-way route
through the respiratory system. This system is unlike our lungs, in which the air backtracks where it came
from. Their system of respiration (breathing) is very efficient - much more efficient than our system.
Birds have two relatively small lungs (where gas exchange occurs), but the lungs are augmented by
bellows-like air sacs (where no gas exchange occurs). These air sacs keep the lungs perpetually inflated
(even when the bird is exhaling). Our lungs alternately fill and empty out. The bird's respiratory system
takes up 20% of a bird’s volume (our respiratory system takes up only 5% of our volume). In the bird's
respiratory system, air first flows through air sacs (located even inside their hollow bones) that direct
fresh, oxygenated air into the tube-like lungs (parabronchi, where gas exchange occurs) both when the
bird inhales and when it exhales (5,7). We assume that together with molecular oxidation there should
exist some alternative way of O2 utilization, which provides metabolic energy.

Oxygen molecule (02) is unique among other molecules in the environment. It has two electrons
with parallel spins (unpaired electrons) on its valence molecular orbital (MTT, where T represents an
electron with a certain spin) (8). Such constitution of an outer electron shell is termed a triplet state.
Triplet O2 is a vast energy store, able to release more than 180 kcal/mole upon its reduction to two water
molecules after gaining four electrons (together with their carriers — protons). However, it cannot be
spontaneously reduced, because according to Wigner spin conservation rules it cannot directly interact
with singlet state molecules (9), and that is one of the reasons of triplet oxygen stability. There are several
ways to activate oxygen, and one of them — one-electron oxygen reduction. When electrons are taken by
02 one after another, intermediate products — reactive oxygen species (ROS) arise. Some of them are free
radicals: chemical species, which unlike usual molecules possess an odd number of electrons at their
valence electron shell. In the desire to get a pair for a lone electron free radicals avidly interact with the
neighboring electron donors, which are normally represented by molecules. A free radical gains an
electron from a molecule and turns into a molecule, while a molecule turns into a free radical and starts to
look for another electron donor. Thus, free radicals may initiate chain reactions in solutions containing
bioorganic molecules such as lipids, proteins, nucleic acids, carbohydrates. The best solution of this kind
is blood (10).

Radical chain reactions indeed damage important biological molecules in vitro, and ROS are
traditionally regarded in biochemical literature as highly hazardous particles. However, a lot of old and
recent data urge to assume that ROS are eminently needed for normal vital activity. According to some
estimates, 10-15% of oxygen consumed by an animal at rest is routed to the univalent pathway of
reduction, along which ROS are generated (11). Under the stressful conditions, when activity of ROS-
generating enzymes is amplified, total oxygen consumption increases by nearly 20%, and supposedly all
this excess is univalently reduced (12). Therefore, ROS should play a very important role in normal

physiology (10).
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Oxygen takes part in chain processes in the organism, which may be presented as follows (10):

4(02 + e— + H+) > 4HO2e (1)
2(HO21 + HO2]) > 2H202 202 (2)
H202 + H202 = 2H20 + 02 3)

402 + 4e— + 4H+ > 2H20 +302 (4)

Molecular oxygen (02) is the ultimate electron acceptor. Remarkably, O2, which gives birth to
free radicals, is basically the only substance, which can terminate these reactions. As a bi-radical, it can
provide multiplication of radicals and increase probability of their recombination. If a radical RT interacts
with 0244, a peroxyl radical, ROOV, arises. It can abstract a hydrogen atom from an appropriate
molecule R’H making it a radical R’y and turning itself into a peroxide molecule ROOH. The bond O-O
in peroxides is relatively weak and under certain conditions it can break down giving rise to two new free
radicals, ROT and HOY in addition to a radical R’Y.. This event is a termed a delayed chain branching.
New radicals can recombine with other radicals present in the system and terminate chain, which they
lead. No less important is that the reactions of radical recombination have a unique property — quanta of
energy released in such reactions may be equivalent to the energy of photons of visible or even UV-light.
Gurwitsch (13) and Szent-Gyorgyi (14) insisted that in the organized milieu of living systems the energy
of electron excitation does not easily dissipate into heat, rather it may radiatively or in a radiation-less
manner transfer to macromolecules, or to their ensembles. Energy packages equivalent to energy of light
photons released in the reactions of radical recombination may serve for biochemical reactions triggering,
while their rhythmic release under certain conditions may suggest their role of pacemakers of metabolic
processes (10).

In every chain reaction up to 8 eV of energy is realized (10). For a bird consuming humid air
during flight, this may create an extra source of electron-excited states for the generation of ATP in
muscles. 1 eV is equal to 1.6*¥10-19 J, in 1 cm3 of air we have about 1016 oxygen molecules, so to
generate 100 kJ a bird needs to process about 106 cm3 of air. During the flight, the respiratory rate of a
little bird is 60-160 breathes per minute (15). We may evaluate that a bird processes about 103 cm3 of air
per minute. Therefore, to process 106 cm3 of air bird would need 103 minutes, or 16 hours. This number
is quite compatible with a longitude of migratory flights. Especially as a bonus equation #4 can further
supplie O2; H+; and ¢ for oxidative phosphorylation, thus generating more ATP energy (see equation 5)

02 +é+ H++NADA +3ADP +3 Pi_ NAD + 4H20 + 3ATP (5)

Modern science provides some basic principles for the description of these energy-and-
informational processes in living beings. Let us discuss these principles.
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1. Introduction

Study of physical properties of human hair under the influence of different factors is important
both for dermatology and for cosmetic science. A lot of papers are devoted to this subject [1,2]. At the
same time the main idea in all these papers was that hair is a dead keratinized subject. In recent years the
technique of dynamic gas discharge visualization (GDV) has been widely applied for the investigation of
various subjects [3,4]. Many research works have demonstrated [5,6] that the characteristics of gas
discharge around biological subjects carry information on their physicochemical properties.

In a lot of experiments using two independent techniques it was shown that hair parameters have
time dynamics and react to the illumination by gaseous discharge and laser impulses. Data obtained opens
up a new perspective in conceptual and practical applications to the study of human hair.

2. Materials and Methods

Swatches of freshly cut human hair from healthy volunteers and control commercial swatches of
sourced, human hair were tested. For the purpose of this experiment, a panel was assembled consisting of
healthy volunteers, both male and female, ranging in ages eighteen to fifty-five. All volunteers had
healthy hair, without any traces of chemical treatments. Hair specimens were cut from the occipital part
of the head of tested individuals at the distance of about 2 cm from skin. The samples which were taken
right before the measurements were called “fresh”. “Dry” hair samples were taken more than 20 days
before measurements. Two independent approaches to study human hair were used.

2.1. Sliding Gaseous Discharge around Human Hair

The technique of dynamic GDV measurements of hair was described in details in [7,8]. The
technique can detect subtle yet significant energetic difference between hair samples. A strong
electromagnetic field (EMF) was applied for 5 seconds to each hair sample, which generated photon
emissions in the form of a corona discharge. Simultaneously, this corona discharge was captured by a
GDV camera, and recorded as AVI (Audio Video Interleaved) files. Then the main informative
parameters of GDV hair images (Area and Intensity) were calculated and analyzed.

2.2. Laser Speckle — Interferometry of Human Hair

The principle of coherent laser technology is that it compares images of interference patterns of
coherent laser radiation scattered from a tested sample. Correlations between images allow both the
comparison and contrast of sets of images based on the tested subjects’ complex structures and patterns of
change through time and under the influence of external sources of radiation. The technique qualitatively
and quantitatively registers the changes of phase in real time and the changes of particular components of

the structure of investigated subjects. The intrinsic parameters
of the subject can be investigated even when the surface is mE
randomly distributed [9,10].

The outline of measurements is given in Figure 1. A , ;
single hair sample 1 (hereinafter called sample) was fixed [2545 —
between two optical glass plates 2, which reduced the \‘*B
influence of the external environment and provided precise
positioning. Laser radiation 4 with the wave-length A=0.6328 2 2
um was directed at the investigated sample. He-Ne laser 3 —
was used with the beam diameter of 1 mm and the power of 1

mW. The interference pattern image was registered by the
QCD TY camera 6 With reso'lut'ion 740 x 572 pixels. The | _ single hair: 2 — optical glass; 3 — laser; 4
distribution of intensity of radiation scattered by the sample  _ . jerent light; 5 — pass-through light; 6 —
in the far diffraction zone was measured under the D camera.

influence of short-term, 15 seconds, laser illumination of

sample. The form and the dynamics of interference patterns of different types of samples were controlled
within several days.

Fig.1. Laser experimental setup.



196 7, 8, 9 July, Saint-Petersburg, Russia

m
R

=] @
@ =1

|
"“f Vi

Intensity
S
5
o
oy
£ss
. P
Afz).
A
.,

=
)

EN o
@ =]

I
w

8-00
0-00
2-00
4-00
B-00
g-00
0-00
23-00
24-00
24-00
0z-00
8-00
0-00
2-00
4-00
§-00
§-00
0-00
22-00
24-00
02-00

Time, hours

Fig.2. Time dependence of GDV Intensity of freshly cut hair during 3 days. Each 5 experimental points, connected
by line, were taken with 1 minute interval.

After all measurements

images were generated using the Laser o
Speckle- Interferometry technique — a |
technique that is widely used for the 0o4m delta =348 min
control of rough surfaces in |
microelectronics [9]. These images 058 l—l. delta t=460 min
illustrated the spatial distribution of gﬁ i ) delta t=325 min
. . . | |

scattered light intensity from the w07, . . D delta t=137 min
tested subject. The quantitative O ) . =1 iy i
assessment of changes in real time of 052211, = '! l' .
these images was given on the basis of 1 2311 ! . . } ‘=
correlation analyses. The analyses are a 24.11 1 }

. . d B 28.11. 29.11.
comprised of a cross-correlation ot 2511.  26.11.
function  (CCF), ~ which  allows 0 16 32 48 64 80 9 112 138 154 170
comparing two images of the same Time, h
subject in the process of changes. It
has maximum (in our case functions Fig.3. Mutual autocorrelation function of interference images of
are normalized, so CCFmax = 1) when freshly cut hair during 7 days.

two images are equal. The more the
difference, the lower is CCF. This approach allows to take into account the phase change of laser light
reflection. Such quantitative analyses of these images allowed the retrieval of information on the
properties of hair.
3. Experimental results

More than 20 different samples of hair from subjects of different genders and age were studied.
Time dynamics of both gas discharge parameters around hair and laser interferometry were calculated.
Fig. 2, 3 demonstrate typical graphs for freshly cut hair measured within several days. As we see from the
graphs, time behavior of parameters is very similar for both techniques. We see fast decrease of a signal
in the first hours after cutting, after application of gaseous discharge or laser light illumination signal rose
up, reaching some saturation level, specific for different days. After some break in measurements signal
dropped down, but increased again practically in every measuring session under the influence of
measuring procedure.

For “dry” samples of hair time dynamics was much less active (see examples at fig.4, 5). This
type of time behavior was typical for different hair samples, while the level of signal was quite individual
for every sample. But in all cases we were able to see the reaction of hair parameters to the application of
gaseous discharge or coherent light. Control experiments both with metal wire and fiber-optics
demonstrated no changes in signal.



X International Scientific Congress on Bioelectrography

197

For laser illumination strong

Time dynamics of fresh and dry hair

65

dependence on the laser light wave-
length was found. The measurements

showed that the He-Ne laser with the
wave-length A= 0.6328 um (red light)

—e— fresh hair

—=—dry hair

60

AR

had the strongest influence on hair (fig.

/ 6). In this case the change of the

»

o
o

A4

o
S

Vg

maximum of the cross-correlation
function was up to 30%. When the

Intensity, r.u.

IS
@

sample was exposed to the laser diodes’
radiation, with wave-lengths A= 0.66

um and A=1.05 pm, a relatively

40

insignificant change in the interference
figure and a change of the CCF__ ()

B e L e e e L s s e B e e e s s
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observed. We can assume that the

Ne of measurement

Fig. 4. Differences in time dynamics of fresh
Intensity.

influence of light on the hair
structure becomes weaker for light
with larger wave-lengths (i.e.,
when the energy of the absorbed
light quanta becomes smaller).
4. Discussion

Results of numerous
experiments allow making several
conclusions.

1.Hair is biologically
active matter, which reacts to the
external stimulus.

CCFmax,a.u

Fig

1-sample H10 "dry"
2 - zample H? "fresh"
=0 B238pm

hh“‘—h-hh__. — Y d_———ﬁ_—'—_F. T
2

] _,—o—'—'_'_'_'_. ____———_____. [}
1

. 5. Mutual autocorrelation function of interference images of dry

hair sample (graph 1) and fresh hair sample (graph 2)

2.Under the influence of il :7‘\-.;._.
laser illumination with =0.6328 & e =8
mcm or ultraviolet light from gaseous el . g - Ty = =
discharge  (A=0.3-0.6 mcm)  hair 0,90 4 - W
increase its activity. This fact was -
independently revealed both in GDV & o025 \ 1H.1f;%r?522;$:”' "
and laser experiments. The effect is £ 2-A=0.65 pm
much stronger for freshly cut hair & %87 " =105 pm
compared with “dry” hair. We may -_— g
name it as “optical pumping” of hair. : .
3.Phase-sensitive optical i e
parameters of human hair under the : I : -
influence  of  short-term  laser o 5 1o 16 0 25 30 3
t.min

illumination or gas discharge depend
on the “Age” of hair after cutting.
Different behavioral pattern of hair
optical parameters for freshly-cut and
“old” hair was found.

Fig.6. Mutual autocorrelation function for dry hair sample

for different lasers. 1- He-Ne laser, 2- laser diode KLM-650/20, 3-

infrared laser diode ESU-1005.

Developed approach may be useful for cosmetic science and dermatology for studding the

response of hair to different stimulus.
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GENDER FEATURES OF HUMAN BIOFIELD BY BIOELECTROGRAPHY
STUDY

Krysa V.M., Ostafijchuk B.K., Bojchuk T.V., Krysa B.V.
Carpathian National University named after V. Stefanik; Ivano-Frankovsk State Medical University. KWM5@ukr.net

Scientific and practical medicine widely applies bioelectrographic methods allowing to conduct
diagnostics, prognosis and correction of the functional state of the human body, during which a connection
between electro-physiological and clinicoanatomic characteristics is established and electric activity of organs
and tissues is examined. Gas Discharge Visualization is one of the new promising electrographic methods of
human bioenergy research, which consists in computer registration and analysis of glow induced by the objects
stimulated by high frequency electromagnetic field. Parameters of gas discharge image depend on properties
of the subject under examination, which fact allows analyzing its status.

Examination objectives: To study the presence and character of gender features of biofield of
the physically and mentally healthy young people.

Examination task. To make a comparative analysis of biofield parameters of the young males
and females under test.

Examination object: 39 females and 41 males in the age of 18-20. All people examined were
volunteer students of junior university years.

Examination methods. Biofield gas discharge visualization technique developed in St.
Petersburg State University of Information Technologies, Mechanics and Optics - software and hardware
complex “GDV Camera” and specialized computer programs “GDV-energy field” and “GDV-scientific
laboratory”, was applied. The complex passed clinical tests and was certified by the Ministry of Health of
the Russian Federation as medical instrument.

Throwing light to the features of energoinformational support of the human organism vital
activity, the GDV method allows evaluating structure functional state of the organism and obtaining
stable and reproducible results. The examination was conducted after the second couple lesson before
lunch from noon till 2 p.m.. All GDV-grams were registered in two static registration modes: functional —
without filter, and structural — with filter. The data obtained were processed with the uniform “GDV-
energy field” software parameters: absolute noise level — 40; basic intensity — average, minimal frames
area — 30, work radius — 0.

At this stage the following GDV-gram parameters were acknowledged as the most informative:
“area” parameters (total and to a greater extent normalized area) and “average brightness” of glow, as
well as irregularities of “outward contour” of GDV-gram (fractality and form coefficient).

The obtained data were processed with the GDV-gram automated computer analysis “GDV-
scientific laboratory”, in particular, common level and character of bioelectric activity were examined
(total crown area, average crown brightness, irregularity, evenness of crown, presence and number of
energy “islands” and “holes” and biofield symmetry).

Examinations results. The examination of girls revealed that their GDV-grams differ from those
of the boys by a number of visual characteristics and are characterized by reliably bigger values and
differences only in registration mode “without filter”. Particularly girls demonstrated higher maximum
and average brightness of crown and glow intensity in the zone of thyroid gland and small pelvis. When
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their GDV-grams were processed by “GDV-scientific laboratory” program, a considerable number of
significant differences both registered “without filter” and "with filter" was revealed. At the same time,
significant differences prevailed in the registration of GDV-grams without filter.

Average biofield area in “without filter" mode made up 12091 pixels for girls and 10906 pixels
for boys. This mode featured a pronounced biofield asymmetry with prevailing left side biofield intensity.
Biofield asymmetry made up 58% for boys and 65% for girls.

Average biofield area in “with filter” mode was almost two times as big as in “without filer”
mode and made up 26780 pixels for girls and 25737 pixels for boys. It should be noted that both groups
under examination demonstrated high degree of symmetry that made up 92% for girls and 90% for boys,
girls’ biofield prevailing from the right side and the boys’ — from the left.

Boys’ biofield visual view in “with filter” mode was more uniform without significant outbursts
and falls, the average level of crown intensity and brightness prevailed, energy “islands” and “holes” were
virtually absent. Girls demonstrated big biofield fractality and significant biofield outbursts in the
lumbosacral spine area and in the area of projection of venous and lymphatic systems of lower extremities
in both registration modes.

Conclusions:

1. The individuality and gender variability of GDV-gram parameters which in addition depend
on various external and internal factors, in our opinion, show that it is necessary to consider diversity of
these parameters in the equivalent groups, i.e. taking account of a great number of input factors any of
which raises the specificity of the method.

2. The study of GDV-grams of people with the purpose of revealing normal status or pathologic
deviations of their functional systems without taking account of diversity input factors, particularly,
gender, could hardly be considered correct.

REPRESENTATIONS, CHRONOMETRIC QUANTUM MECHANICS, AND THE
DLF-MODIFICATION OF THE PENROSE-HAMEROFF APPROACH TO
CONSCIOUSNESS

Levichev A.
Sobolev Institute of Mathematics, Siberian Division of the Russian Academy of Sciences, Novosibirsk
levit@math.nsc.ru

Representations and quantum mechanics

Here, a representation is a precise mathematical term. One starts with the symmetry group of the
space-time in question. Such a group is realized as a certain totality of transformations of the (finite-
dimensional) world of events. Particles are modeled by certain representations defined in Hilbert
(infinite-dimensional) spaces.

According to quantum mechanics, each object is described by its state, or wave function. We
prefer to use “state”, since (initially, at least) it is neither numerical-, nor vector-valued. Rather, it is a
section of an induced vector bundle over space-time. It can be converted into a function (with values in a
prescribed spin space) but one needs to go through the parallelization procedure (see [KL-05, I11.2]).

When dealing with an elementary particle, the respective Hilbert space is determined (as part of
the induction procedure, see below). It has become an acknowledged way of modern theoretical physics
to describe elementary particles and their interactions in terms of induced representations of the
(respective) symmetry group. To say a little bit more, “the main philosophical point of these
developments is perhaps the importance of induced representations, not purely as representations, but as
actions on the homogeneous vector bundles that naturally emerge from the induction process. This
additional structure provides a spatio-temporal labeling of the vectors (or states) in the group
representation space that is absolutely essential for the formation of local nonlinear interactions, and
relatedly, for causality considerations. Although a few decades ago, practical physics resisted and
abominated the “Gruppenpest”, in recent times it has surrendered...” ([Se-86, p.133]).

Conventional Quantum Mechanics uses representations of the Poincare group P which are
induced from its Lorentz subgroup as in Wigner’s seminal work, [Wi-39] . The underlying space-time is
the Minkowski world M (the one of Special Relativity).
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Let us refer to the entire construction as to a representation; each (microscopic or macroscopic)
object is described by a certain representation. The author shares the following view regarding any theory
pretending to model physical reality. Such a theory can not be considered fully based if its relationship to
the above representations is not clarified. It can not be adequate if its consequences contradict standard
quantum mechanical predictions. It is well-known that the latter can be derived from the groups
representations theory.

Let us now turn to chronometric representations. The reader is referred to [KL-05, III.1] to learn
more details on Segal’s Chronometry. Here we only indicate some of the features which distinguish the
“chronometric quantum mechanics” (or the “D-generalization” of Quantum Mechanics) from the
conventional theory.

The underlying space-time D is “larger” here: the Minkowski world M can be canonically
embedded into D. The latter might be viewed as a modified version of the Einstein static universe, if to
use terminology from the General Relativity Theory. The symmetry group P of M is a subgroup of the
symmetry group G of D (G is known as the “conformal group”). Similarly to the conventional quantum
mechanics, its D-version also uses induced representations to classify elementary particles. Here is an
important (mathematically proven) property: chronometric energy of an object in a given state is always
greater than its conventional energy in this state.

One other characteristic feature of a typical chronometric representation is its indecomposability.
As a consequence, one has to distinguish between an exact particle which is represented by a section (or
state) of the respective induced bundle, and a reduced particle, a theoretical entity obtained by formation
of quotient representations. The latter correspond to conventional representations. In this regard, we are
tempted to associate the mathematical procedure of formation of quotients with an esoteric “emergence,”
“descent,” “planes of reality,” etc. This mathematical procedure is known as “factorization”.

It is a unique feature of Segal’s theory that the three fundamental interactions are derived
mathematically (see [KL-05]).

The above indicated “D-features” do not go away when we LF-develop Segal’s theory (see [Le-
03]). Rather, the geometric situation becomes “richer”, or more complex. We have to consider worlds L
and F on equal footing, essentially, with the space-time D (as if the three worlds form a single object;
hence, the DLF-approach). In brief, the DLF-approach sets up quite a new perspective in physics. Its “D-
part” has been quite well developed (by I. Segal and his collaborators).

The Penrose-Hameroff Orchestrated Objective Reduction model, and a “stream” of
consciousness

The main references for this paragraph are [PH-96], [Ha-01], and [Pe-94].

Conformational states of individual tubulin proteins in brain microtubules are sensitive to internal
quantum events (e.g., London forces in hydrophobic pockets) and able to cooperatively interact with other
tubulins in classical “automata” computation, which regulates and interacts with chemical synapses, axon
hillock, and other neural membrane activities. Quantum superposition of London forces leads to quantum
coherent superposition of tubulin conformation supporting quantum computation in microtubules. This
phase is governed by the U-process.

[Ha-01, p.87]: “quantum states in microtubules avoid random environmental decoherence by
mechanisms that include actin gelation, coherent pumping, ordered water, a condensed charge phase
surrounding microtubules, and topological quantum error correction. Enhanced surface area in actin
gelation (‘gel”) leads to ordering of water, and isolates microtubules during the quantum phase; actin
depolymerization leads to a liquid (solution: “sol”) state for classical communication...

The proposed quantum superposition/computation phase in neural microtubules corresponds to
pre-conscious (implicit) processing, which continues until the threshold for Penrose objective reduction is
reached.” Objective reduction (OR) - a discrete event — then occurs (see FIGS. 5-7 of [Ha-01]), and “post-
OR tubulin states (chosen non-computably) proceed by classical microtubulin automata to regulate
synapses and other neural membrane activities.”

FIG.5 of [Ha-01] shows “microtubule automation sequence simulation in which classical
computing leads to emergence of quantum coherent superpositions in certain tubulins due to pattern
resonance.” Next step (in coherence with other microtubules) “meets critical threshold related to quantum
gravity for self-collapse” (this is called orchestrated OR, Orch OR). “Consciousness (Orch OR) occurs in
the transition to the next step which represents the eigenstate of mass distribution of the collapse.” The
latter evolves by “classical computing automata to regulate neural function.” In the next step quantum
coherence begins to re-emerge.
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These transitions from pre-conscious possibilities into unitary choices or experiences may be seen as
quantum computations in which quantum superpositions of multiple states abruptly collapse (reduce) to
definite states at each “conscious moment”. The above Orch OR events are proposed to be conscious because
pre-conscious ones are “embedded at the Planck scale.” Sequences (“cascades™) of these events give rise to a
“stream” of consciousness, and huge numbers of OR events take place during the course of lifetime.

Much more details to convince the reader about plausibility of the Penrose-Hameroff model can
be found on pp.87-98 of [Ha-01]. They mention that Orch OR events may be of variable intensity and
duration. On FIG. 7 ([Ha-01, p.90]) quantum superposition/entanglement in microtubules is discussed for
five states related to consciousness. Those five states are: normal 40-Hz experience; anesthesia (when
anesthetics bind in hydrophobic pockets and prevent electron delocalizability and coherent superposition);
heightened experience (Orch OR threshold is reached faster, at higher intensity of experience, and more
frequently); altered state (when even greater rate of emergence of quantum superposition due to sensory
input and other factors promoting quantum state — meditation, psychedelic drug, etc.; predisposition to
quantum state results in baseline shift); dreaming (prolonged subthreshold quantum superposition time).

The DLF-approach implanted into Penrose-Hameroff model

As it has been already discussed, R. Penrose suggests gravitational explanation to the QM
reduction problem. This explanation is one of the key features of the Penrose-Hameroff approach to
consciousness. Their point of view ([Ha-01, p.80]) is that “...gravity cannot be regarded as some kind of
“emergent phenomenon,” secondary to other physical effects, but is a “fundamental component” of

physical reality.”
Our approach to gravity is based on Segal’s chronometric theory. This theory reaches the
conclusion ([Se-82, p.852]) that “... there is no gravitational force per se, and that gravity represents

simply the totality of the fundamental forces exerted by matter and radiation outside the microscopic
region around the point in question. The effects of these forces exerted from all parts of the universe over
arbitrarily long periods are observed as action at a distance resulting from the attainment of an
approximate equilibrium; and the temporal and spatial homogeneity of the forces account for the apparent
uniformity of the masses and coupling constants of fundamental particles throughout the universe. In
particular, the concept of graviton is rendered superfluous, and Mach’s Principle is given a concrete
form.” It turns out that Segal has thus significantly contributed to the approach “...where gravitation is
not due to an independent quantized field but it is rather a collective phenomenon based on existing
Fermi- and Bose-fields.” The latter citation is from [GoWe, p.212 of Russian translation].

The main currently accepted description of gravitation is provided by General Relativity. Even
within its own scope it is possible to interpret gravitational interaction as a residue of fundamental
interactions. This is how one can read (“from right to left”) the Einstein equations of General Relativity:
“matter and energy determine geometry”. Gravity is the effect of the curved geometry of space-time (see
more about curvature in paragraph II1.2 of [KL-05]).

In this regard, a deviation from the Penrose-Hameroff model becomes possible according to, say,
the lines that have been indicated in [Le-98] (also, see paragraph 1.2 of [KL-05]). That change is due to
the use of space-time D, alone.

Namely, as it has been already indicated in the above paragraph 1, the characteristic feature of a
typical chronometric representation is its indecomposability. As a consequence, one has to distinguish
between an exact particle which is represented by a section (or state) of the respective induced bundle,
and a reduced particle, a theoretical entity obtained by formation of quotient representations. The latter
correspond to conventional representations. The “consciousness of a photon”, say, can be described by its
state in the upper level, whereas its “physical arena” be the space of the factor representation.

The other possibility is provided by the presence of unstable (or tachyonic, see 111.3 of [KL-05])
components on the upper level (which disappear after formation of the quotient representation). Such a
feature might explain precognition more naturally than it can be done via a conventional approach to the
notion of a particle.

However, the recent ([Le-03, Le-04, Le-05]) LF-development of Chronometry calls for a much more
radical change. One is tempted to follow D. Bohm’s ideas [Bo-81] to explain the reduction of the wave
function (the “R-process” of Penrose, see paragraphs II.1, I1.3 of [KL-05]). The crude model will be to
completely get rid of that R-phase (which is better known in modern physics as “the wave function collapse”).

Similarly to Bohm’s example [Bo-81, p.68] (of a Brownian motion of molecules), one can try to
put the L-evolution into play (with a possible “chaotic” disturbance due to paradoxical F-properties). The
L- and F-components of the wave function will thus be playing the role of (long “wanted”) hidden
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variables of Quantum Mechanics. In brief, all quantum mechanical experimental data can be presumably
explained by the geometry of the Lagrangian surface (in the configuration space) rather than by some
mysterious R-process.

The DLF-approach approbation

The results of [Le-03] have been first presented at a special meeting of the “Newton-Einstein-
Segal” Seminar (Boston University, August 30, five years after Irving Segal has passed away). Later they
were reported at the 3d International Roerich Conference (Saint Petersburg‘s University, Russia, October
2003). In May 2004 the “Russian Troika as the New Spatio-Temporal Paradigm” talk has been given at
the 5™ International Conference on Complex Systems (NECSI-2004, Boston, USA). A few more talks
have been given in years 2004-2006: at the Sobolev Institute of Mathematics of the SB of the Russian
Academy of Sciences, Novosibirsk; in Saint Petersburg — at the Saint Petersburg’s Department of the
RAS Steklov Mathematical Institute, at the High Energy Physics Department of the Saint Petersburg
University, at the Hertzen Pedagogical Institute. In August 2006 the DLF-talks will be given at the
Elementary Particles Seminar of the Bulgarian Academy of Sciences Nuclear Research Institute (Sofia,
Bulgaria) and at the 3d International Conference of Applied Mathematics (Plovdiv, Bulgaria).
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THE GDV TECHNIQUE AS AN AIDE TO STRESS ASSESSMENT AND ITS
POTENTIAL APPLICATION IN RECRUITMENT AND SELECTION OF
INDIVIDUALS SUITED TO POSITIONS ASSOCIATED WITH HIGH LEVEL OF
STRESS

O’Keeffe E.
BSc MBA (Human Resource Management, City University, London)
www.gdvlife.co.uk; elena@gdvlife.co.uk

Stress-related illness is an increasing problem in a western world. Research by British Medical
Association has identified that the human body can not handle long-term, low-grade stress without some kind
of maladaption. What happens is that body rewires itself to exist in this “hyper” state, so that even when the
stresses are no longer present, the still thinks they are. This is typical of high achievers in the work place, who
tend to experience burn-out and also are at greater risk of cardiac disease. Therefore, UK companies are very
careful in selecting individuals for stress-related jobs. Physiological and psychological stress audit become a
popular procedure aiming to identify employees most at risk of striking,

In 1999 we set up our own research project with the aim to investigate the claim, made by many
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authors, that the GDV has diagnostic capabilities regarding physical/ mental health and it can assess a
person’s resilience to stress. In our research report “The Efficacy of the GDV Technique as a measure of
physical and mental health” (Dobson & O’Keeffe, 2005) we concluded that GDV may be a valuable tool
for assessing the level of individual® reaction to pressure. Although we could not find the relationship
between the GDV finger image and a specific medical condition, the GDV image area proved to be a
valuable indicator of the efficacy of various stress interventions.

We used parametrical analysis (SPSS academic version) across the sample of 97 individuals,
including control group and found that a particular parameter of the GDV analysis, namely the level of
GDV-entropy, does show a potential in measuring the level of human stress resilience and a capacity of
an individual to initiate and accommodate change. “Entropy” translates as transformation from Greek. It
shows the degree of change present in a system. First described by Clausius in 1865, it’s commonly
applied in 1% and 2™ Low of Thermodynamics. Korotkov has introduced informational GDV-entropy
which he defines as a “measure of human uncertainty” and mathematically described it as random
variable function, where human entropy is defined by the patterns, distribution, level of dispersion and the
degree of the angle within each sector (Korotkov, 2001).

Our data analysis showed that majority of supposedly healthy and unstressed individuals had a
significantly higher level of entropy than those, who self-reported stress or had been referred by a doctor
as clinically stressed (t= -5.066, p=0.000). It is important to note, that the GDV-entropy level was not
affected by stress-reducing interventions. And therefore we can assume that GDV-entropy is correlated
with a certain type of autonomic nervous system reaction, determined by psychological makeup. This
assumption prompted us to set a new research in finding the correlation between personality traits and
GDV types. The personality traits are enduring characteristics that describe an individual behaviour. At
the moment we are utilising The Big Five Model that encompasses the five most significant parameters of
human personality. The “Big Five” have received considerable attention from many researches who
found a strong link between personality type and job performance. For, example, Barrick & Mount (1991)
concluded that conscientiousness dimension predicted job performance criteria for all occupational
groups. The conscientious individuals are purposeful, strong-willed and have higher chance to cope with
pressure and to succeed. We are planning our research to be cross-cultural with the purpose of bringing
the GDV testing into recruitment consultancies and helping them to select the best candidate for jobs
associated with high level of stress, such as air traffic controllers, paramedics, police and military forces.
One of the problems experienced by recruitment consultancies is lack of objective tools for assessing
applicant’s stress resilience. Our previous research (Dobson, O’Keeffe, 2000) has shown that there is no
statistically reliable evidence between GDV image type and self-reported stress. What it means is that
people can not objectively assess their amount of pressure. Some individuals complained of terrible
stress, but showed fewer emotional or psychological signs of it, while others, who claimed to be relaxed
and unstressed, showed high level of internalised stress. If we distinguish between perceived stress and
actual pressure, we can conclude that the GDV is measuring the unconscious pressure that the individual
is under, rather then the subjective experience of it. From selection and recruitment perspective, the GDV
might be a unique instrument that measures objectively the pressure that an individual is under, rather
than what individuals describe subjectively as stress.

Our findings on the GDV-entropy and stress level are supported by the research by Dr. S. Om and
V. (2004). In order to select physically and mentally “healthiest” candidate the authors utilized GDV
technique to determine an exact duration of the adaptation syndrome for polar explorers. They detected
the lowest level of GDV-entropy for majority of participants at the time of crisis when people are
psychologically “surrendering” or accepting the circumstances. But once the adaptation period was over,
the GDV-entropy level went up and remained stable for the rest of excepedition. Om and Gursky
concluded that the GDV-entropy seems to be robust and reliable characteristic (“GDV-entropy is
invariant relative to the choice of the parameter for its calculation” (Om & Gursky, 2004, p17) of the state
of the individual and it reflects some common factor for all polar explorers.

Discussion. Then one must ask a question: What is it that makes one person display a higher
level of GDV-entropy than another? Is it hereditary or people can be trained to react adequately to
stressful situations? Our current research is trying to find the answers. Based on previous evidences, we
assume that the individual who has more “possibilities” for changing will show a higher level of GDV-
entropy, as he potentially has more options to organise himself. This assumption is supported by the
physicist Boltzmann who stated that entropy is not a physical property, but “the number of possibilities
that system has to organize itself” (Boltzmann, 1964). However, we suspect that too high level of GDV-
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entropy might result in mental disorders, schizophrenia, etc. If the level of GDV-entropy is alarmingly
low, the opposite applies; it points to the fact that this individual may be “running out of options” and he
is in danger of “burning out”.

Finally, The Independent (Feb 2003) has described the GDV Technique as “a swift way of
looking into the body and mind without opening it up”. If so, can we “see” into the mind of leaders,
politicians, people in power? What skills do visionary leaders exhibit? How successful people behave in
stressful situations and how the GDV Technique can help all of us to live better lives in this ever
changing world.
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APPLICATION OF GDV METHOD IN BLOOD AND URINE SERUM GLOW
STUDY

*Pavlov V.S., *Petritskaya E.N., *Abaeva L.F., *Morozova N.G.,
**Korotkov K.G.
Moscow Region Scientific and Research Clinical Institute named after M.F.Vladimirsky, Moscow; NOA “KTI”,
Saint Petersburg

Biological liquids application as one of the conceptionally new scientific trend in the field of
clinical diagnosis is in an exceptionally rapid progress. New scientific knowledge increases intensively;
diagnostic methods are actively introduced into laboratory and clinical practice.

High informational value of biological liquids analysis methods, uniqueness of the obtained data,
their simplicity and availability open new vistas for this clinic medicine concept and other fields of living
systems study. The method of dynamic gas discharge visualization could be one of the most sensitive
methods capable of discovering slight deviations of physical properties in the liquid-phase objects.

The essence of GDV technique consists in the study of time series of gas discharge characteristics
induced by the object placed in the high voltage electromagnetic field for the time of exposure.

Nowadays according to the information presented in literature the research technique of various
liquid media have been developed.

The objectives of our work were to examine blood serum glow of conventionally healthy people
(donors) and blood serum of the people afflicted with disease. During our work we analyzed parametric
characteristics of gas discharge glow in separate GDV-grams and studied characteristics of gas discharge
images obtained by means of dynamic GDV-graphy technique.

The analysis of dynamic GDV-grams of blood serum glow demonstrated that such parameters as
glow area and glow isoline entropy (table 1) of the afflicted people had significant difference in
comparison with the conventional standard (donor’s serum) (Picture 1).

Glow pattern depends on structure and metabolism, in case of a living object. As urine contains
all metabolism products, study of urine in various groups of the afflicted people is of big interest.

The analysis of dynamic GDV-grams of urine glow demonstrated that such parameters as isoline
entropy and average glow intensity (table 2) of the afflicted people had significant difference as compared
with the conventional standard (Picture 2).
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Below are the conclusions made on the basis of the data obtained:
1. GVD method is promising and can be applied for functional status evaluation of the people
afflicted with disease.
2. The method allows detecting significant differences in blood serum glow of the healthy and
afflicted people.
Table 1 *(p<0.05) Table 2. *(p<0.05)
Blood serum glow | standard | pathology Urine glow standard | pathology
Area* 267.3319 | 438.9595 Area 457.7212 | 493.9505
Isoline entropy* 1.452345 | 1.817325 Isoline entropy* 1.845808 | 2.149304
Average intensity | 72.58071 | 72.9764 Average intensity* | 78.07525 | 61.38934
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Pic. 1. Statistic analysis of GDV-grams of conventionally normal and pathologic human blood serums by glow area.
Student's test

25

| Ta) el 1 L

entropy

35 404 2,40 . 477
time

1'1 \|'

HBarnles are statistically dissmalar

1,50 15 222 250 || 255

sample 1 satnple 4

Pic. 2. Statistic analysis of GDV-grams of conventionally normal and pathologic human urine entropy by glow
isoline.

ESTIMATION OF REPRODUCIBILITY AND EXPERIMENTAL ERRORS OF
GDV HAIR DATA

*Petrova E.N., *Korotkov K.G., **Vainshelboim A., **Matravers P.
*SPbSU ITMO, SPb Institute of Physical Training, ** Aveda Corporation, Minneapolis, USA
heleonores@mail.ru

Data reproducibility and estimation of experimental errors are very important for any methods of
investigations. Stability and reproducibility of GDV bioelectrography method are described in number of
works [1,2]. Analysis of systematic errors and reproducibility in the experiments with the test-object
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(metal cylinder) [2] demonstrated a high reproducibility of GDV method and the level of systematic
errors below 5%.

The technique of GDV investigation of hair is described in details in works [3,4]. In this article
the estimation of reproducibility and errors of GDV hair experiments is presented.

To calculate the errors of experimental results and choose the method of statistical data
processing it is necessary to know the kind of data distribution. The analysis of results of more than 30
experiments (with at least 100 experimental points in every experiment) demonstrated, that the
parameters of GDV hair glow have normal distribution. In all cases the average value almost coincided
with the median. The median values were located approximately in the middle between the 25 and 75
percentile; 16 and 84 percentile were closely related to the boundaries of standard deviations from the
average value. So, the GDV hair data may be considered as normal distribution. This distribution allows
processing of data by parametric statistical methods and description in terms of average, standard
deviation and confidence interval.

In the experiments on reproducibility the swatches 55 mm long and 0.4 g in weight were
measured. The results of one of the experiments with swatches of “dry” hair (time after cutting more than
20 days) are presented in figures 1 and 2. The experiments were conducted at room conditions (T = 22°C,
H = 42 - 44%). In every series
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properties of hair, but it is necessary to reduce the number of the measurements to one or two series.
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APPLICATION OF GAS DISCHARGE VIZUALISATION TECHNIQUE IN STUDY
OF MICE’S MONONUCLEAR OPTOELECTRONIC PROPERTIES

*Sorokin O.V., *Abramov V.V., *Kaznacheev V.P.,
**Korotkov K.G., **Borisova M.V.
*Institute of Clinical Immunology, Russian Academy of Medical Sciences, **Saint Petersburg State University of
Information Technologies, Mechanics and Optics.

In mid sixties V.P. Kaznacheev advanced a hypothesis that “electromagnetic field quanta can be
one of the most significant material information carriers in biosystems and play a role of endocellular
exchange processes regulator”. He promoted an idea of the biosystem as “a nonequilibrium photon
constellation” existing due to constant outside energy inflow. This constellation “realizes endocellular
bonds necessary for protein-nucleic structures existence.” Quantum information is stored in molecular
compounds of cellular structures and can be extracted via quantum emission with cells fulfilling different
physiological functions.

The purpose of this study was to perform quantitative evaluation of optoelectronic emission
features of mice’s mononuclear leukocytes suspension.

Materials and methods.

In order to register the parameters of optoelectronic emission of mice’s cells the technique of
evaluation of gas discharge characteristics around a drop of liquid of a given volume (10 mcl), contained
in a disposable insulin nozzled syringe capillary and obtained by a variational dropper, was applied. Basic
principles of gas discharge visualization technique are described in Dr. K.G.Korotkov’s monograph.

10 drops from different samples (medium, cells, etc.) were registered with frequency of 30
images per second and electromagnetic field exposure time of 5 seconds. Defective signal records were
visually rejected. Splenocytes and thymocytes of mice, line (CBA*C57BL/6)F1, obtained by standard
method were used as a tissue material. After isolation the cells were separated in ficoll-verografin density
gradient to obtain mononuclears. Moreover, such procedure allowed separating viable cells from
nonviable and defective ones that afterwards assured relating optoelectronic emission features to viable
cellular material presence in medium. Solution RPMI 1640 (Vektor, Novosibirks) was used as a
medium. The cells were counted in Gorjaev’s chamber according to standard technique.

Results: It was demonstrated that the sample with cells had significant differences in
optoelectronic emission parameters as compared to the control sample with medium RPMI (fig. 1 and 2).
The given diagram shows that the glow area of the drop with cells was significantly bigger than the glow
area of drop containing only medium (RPMI). As these samples differed only in cell material presence, it
is appropriate to suppose that these differences were generated exclusively by mice’s splenocytes having
specific character in optoelectronic properties.

Emission intensity of the samples with splenocytes was also higher if compared to the control
(drop with RPMI medium).

Therefore, the cellular material has some features of optoelectronic emission which are clearly
defined with the help of GDV technique. So the question emerges — is there connection between
optoelectronic emission values and functional and structural properties of cells? If yes, in future it will
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allow revealing GDV-predictors of cellular morphology and functional activity and thus applying gas
discharge visualization method in medical and biological studies.

The next stage of the present work was to clarify the relation of cellular suspension optoelectronic
parameters to cells quantity. It was revealed that the samples containing different quantity of cellular
material significantly differed in optoelectronic emission parameters. Cellularity of the sample was fixed
in 10 thousand and 100 thousand cells per 10 mcl. The data are given in Figure 3.

The diagram demonstrates that the emission area increased as the quantity of cells grew, that
could be connected with alteration of dielectric volume capacity (drop with different quantity of cells).

The next step was to clarify if the differences occurring for cells stimulated by mitogen could be
registered with the GDV technique. It was found that the area significantly increased and the emission
intensity decreased in the prototype sample (mitogen added to cells) in comparison to the control
(spontaneous proliferation), figure 4 and 5.

The glow area increase is supposed to be connected with cellularity growth in the sample, as
confirmed by the data in figure 3. Glow intensity variation could be connected with the decrease of
sample’s electric conduction as the quantity of cells increased

Finally, it was shown that the phenotypic features were connected not only with structural
differences, but also with optoelectronic emission. In particular, the differences were revealed between
splenocytes and thymocites of mice in the samples with equal quantity of cells in equal volume (10 mcl),
figure 6 an 7.
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Discussion. The information
on the state of object (a drop with
given cytosis) is retrieved by processes of different levels:

- The drop is included in electric current circuit in the coupled contours system, therefore,
object’s complex impedance variation because of alteration of biological processes results in
redistribution of currents in contours and influences glow parameters. In particular, a drop of medium
with cells represents a system with heterogeneous distribution elements with different conductivity near
surface, for example, ions and other molecules, cell membrane, etc. It results in formation of
heterogeneous EMF pattern near surface influencing the discharge development character.

- A short voltage pulse fed to the drop surface with hardware restriction of pulse current induces
cellular response. At the same time the character of reaction, obviously, depends on initial stage of
cellular cycle which influences on image parameters.

Conclusions: Thus, the given data uncover an absolutely new phenomena layer from quantum
biology field connected with optoelectronic cells emission. The question of how the induced
optoelectronic emission relates to functional activity, structure morphology of cells and their alterations at
different pathological states shall be studied in the nearest future.
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THE SPATIAL-TIME DEPENDENCE OF WATER SAMPLES GDV-
FLUORESCENCE ON INTENSITY OF COSMIC RAYS FLOW

Trofimov A.V., Devitsin D.V.
International Scientific — Research Institute of Cosmic Anthropoecology Novosibirsk, Russia isrica2@rambler.ru

Objective. To assess dependence of water sample fluorescence, induced by a super high frequency
impulse on intensity of cosmic proton and electron rays (based on data obtained from orbit of GOES-10
satellite) in the range from 1 to 700 hours prior fluorescence registration.

Methods
1. To assess area and spectral features of water sample GDV-fluorescence, the method of gas-
discharge visualization (GDV) using the device “Korrex”(RU MH RF Ne29/06111299/3064-
02),”Kirlionics Technologyes Int. Ltd. Company was applied. The GDV method, based on Kirlian effect,
was developed in 1996 (Korotkov K.G and et. al). Regime of video-survey for 5 seconds with frequency
of 20 sequences per a second was used (Korotkina S.A., Korotkov K.G., 1998)

2. The data on cosmophysical environment (proton and electron flows) monitoring from GOES-10
satellite have been obtained from Internet (U.S. Dept. of Commerce, NOAA, Space Environment Center,
2004-2005). The results of 100 measurements of flow particles intensity in an hour prior and after
conducting measurements of water samples GDV-fluorescence have been used.

3. The data obtain were analyzed using computer program STATISTICA 6.0. The correlative analysis
has been used to calculate Spirman’s rank correlation coefficients because not all rows of data
corresponded to normal distribution according to Kolmogorov-Smirnov’s test (p>0,05). The correlative
coefficients were of great significance at p<0.05. Evidence of correlative dependences were assessed both
with 100-hour data prior and after GDV-fluorescence and with data, symmetrically shifted into time (by
3,24,120,240,360,576 and 600 hours).

Results

It was stated that sequence, consisting of 100 elements (water sample GDV-fluorescence area),
characterizing with strict distribution in time greatly depended on the sequence, consisting of 100 other
special-cosmophysical elements (cosmic ray flows), characterizing also with strict distribution in time.
Such links were observed both with the past and future cosmophysical events.

The dependence of GDV-parameters on cosmic particle flows, have already been registered and
those, haven’t reached the Earth yet (satellite’s orbit) possess complex character with frequently changing
direction of correlative links.

The GDV-parameters, reflecting the degree of water is supposed can be changed under the influence
of a geomagnetic field (GMF) and cosmic particle flows (Korshengolts B.M. and et al., 2003; Domracheev
G.A. and et al., 2003).The literature data demonstrate that slow neurons, influencing on the processes of water
structure, cause significant changes in its electroconductivity (Tsetlin V.V. and et al., 2003).

The dependence of 5-second dynamics of strimers, defining the water sample GDV-fluorescence
area, on intensity of electron and proton cosmic rays in the range of £100 hours, beginning from the
moment of GDV registration was mathematically proved.

According to our hypothesis, mechanism of structuralized water interaction, initiating the avalanches
of “cold electrons at short time of SHF impact during Kirlian- survey with electron and proton components of
the cosmic rays is provided with a polytetrameric model, possessing H-bounds, connecting dielectric
discharged water molecules and 2 proton and electron ends (Kolyasnikov Yu. A., 2000).

It seemed that a 5-second dynamics of water sample GCV- fluorescence area reflected phase
reconstruction of proton-electron ends of H-bounds of water (tetrahedrons, indirectly (through
atmosphere particles, secondary ionized) interacting with flows of protons and electrons of cosmic origin
for more than a month.

The hypothesis of the Russian astrophysicist N.A.Kozyrev about a role in the Universe and for
biosystems “energy-time, possessing motion, density as well as “ emission ” and “absorption” phases and
his thesis “the past and future are greeted in the present”(Kozyrev N.A., 1993) are considered as scientific
fantasy but as scientific reality.
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CHIZHEVSKY’S AIR IONS AND THE PHENOMENON OF GLOW OF HUMID AIR

*Voeikov V.L., **Chalkin S.F.

*Faculty of Biology, Lomonosov Moscow State University, **Russian Cosmic Agency, Moscow  wl@soil. msu.ru

Negatively charged air ions generated in nature and also artificially with the help of air ionizers
represent a reactive oxygen species (ROS) — superoxide radical anion. Air enriched with negative ions is
beneficial for the health, and air ionization is successfully applied in complementary medicine. However,
wide application of this method is impeded by unresolved questions. One of such problems is how
transmission of these short-living chemical species upon long distances from the place of their origin may
occur and in particular in quantities large enough to provide physiological effect upon the organism.

We discovered the phenomenon which may probably resolve this contradiction. When a thin
layer of water hydrating a hygroscopic surface absorbs rare UV-photons capable to split water molecules,
a flash of photon emission in UV- and visible regions of spectrum is observed. This flash (or oxygen-
dependent oxidative processes underlying it) initiate reactions accompanied with generation of electronic
excitation in the air contacting water film. Excitation propagates through the air at macroscopic distances,
and the level of propagating excitation increases with elevation of air humidity. When air humidity
exceeds 50% air excitation gains oscillatory-wave character.

The parameters of these processes emerging in the air (oscillations intensity, their frequency?
Amplitude, orderliness) depend upon the gas composition of the air. In particular, the tremendous
intensification of such processes is observed in the air enriched with noble gases.

It is very probable that such processes are realized in many natural systems where organized
water films exist. In inanimate nature such processes may occur in the upper atmosphere where cosmic
radiation is absorbed by water clusters and ice microparticles. May it be that polar light are related to this
phenomenon? Water films that exist on hygroscopic crystals such as granite, sodium and potassium
chloride (silvinit) may be excited due to decay of natural radioactive isotopes such as K*. Is it possible
that this phenomenon contribute to therapeutic effect of halo- and speleotherapy?

This phenomenon may be even more widespread in living organisms. A significant portion of
organism water is multilayered and structured. Quanta of energy sufficient to split water molecules in
these films are regularly generated in the course of oxidative metabolic processes, in particular in the
form of the so called mitogenetic radiation. The stated phenomenon may provide for the orderly
propagation of excitation from its local sources to significant distances both in the internal medium of the
organism and its surrounding making an important contribution to energy-informational wholeness of
living systems.

Possible relation of this phenomenon with gas-discharge visualization is also discussed.

HOW DOES GAS DISCHARGE VISUALIZATION TECHNIQUE ASSESS A
BODY? EMERGING MODELS OF ENERGY AND CONTROL IN BIOPHYSICS
AND PHYSIOLOGY

Williams B.

University of Kansas and University of Integrative Medicine berneyw@ku.edu

The Gas Discharge Visualization Technique is well characterized in the physical processes by
which it captures and analyzes data.[1,2] This paper explores candidate mechanisms in physiology and
biophysics through which GDV data from biological subjects can reflect the state of health in human
beings. Increasing numbers of clinical studies show that particular details in GDV data correlate with
conditions that can be characterized using standard medical diagnostics, as well as correlating with
assessment methods used in a wide range of complementary medicine. For example, post-surgery
recovery progress is correlated with GDV parameters. GDV parameters of sportsmen provide an
independent diagnostic measure of psychophysical reserves in athletes, directly characterizing their actual
psychomotor potential [3]. GDV data also shows a strong correlation with acupuncture
electroconductance measurement effects.[4]

Previous discussions [5] have proposed that GDV assessment methods can be understood using
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quantum biophysical models of entropy and information flows as follows: A main reservoir of free
energy in biological processes is electron-excited states of complex molecular systems. This quantum
model supports an argument that GDV techniques provide indirect judgment about the level of energy
resources at the molecular level in structure-protein complexes. Collections of delocalized excited w-
electrons in protein macromolecules provide an energy reservoir for physiological processes.
Delocalization means that the collection of - electrons is distributed in a certain way over the entire
structure of a molecular complex. This enables the n-electrons not only to migrate within the limits of
their own molecule, but also to transfer from one molecule to another, if the molecules are structurally
united into ensembles. The most important mission of 7-electrons in biological processes derives not
only from their delocalization, but also from the peculiarities of their energy status. The difference
between the energies of the main and the excited state is much smaller for n-electrons than for c-electrons
(local electrons). The transformation of electron energy in biostructures is connected not only with
transfer of electrons, but also with the migration of electronic excitation energy, which does not include
electron detachment from a donor’s molecule. Inductive-resonance, exchange-resonance, and excitonic
mechanisms for transfer of electronic excitation turn out to be the most important for biological systems.
These processes are significant when we consider energy transfers in molecular complexes, which aren’t,
as a rule, followed by a transfer of charge.

Specific structural-protein complexes within the mass of the skin provide channels of heightened
electron conductivity, measurable at acupuncture points on the skin surface. Stimulated impulse
emissions from the skin are also developed mainly by transport of delocalized m-electrons. Stimulated by
high voltage impulses, optical emissions amplified in gaseous discharge, are registered by optical sensors
in the GDV technique. Television capture of the time dynamics of this glow from the skin, with a scale
of some millimeters in diameter, and frame-by-frame comparison of these pictures of fluorescence during
each voltage impulse show that the emission centers appear approximately from the same skin points.
Ion-depolarization processes in the tissue have no time to develop within the short periods of GDV
stimulation of 10 nsec, therefore the current may be resulting from the transport of electrons within
structural complexes of skin or other biological tissue under investigation, included in the chain of
impulse electrical current flow. Biological tissues are assumed to be divided into dielectrics and
conductors (primarily biological conducting liquids). In order to unite the effects of stimulated electron
emission, it is necessary to consider electron transport mechanisms along non-conducting structures. Most
attention in this sphere has been focused on concepts of electron tunnel transport between separate protein
molecules-carriers, separated from one another by energy barriers. The processes of electron tunnel
transport are experimentally well studied and modeled by the example of transferring electrons along the
protein chain. The tunnel mechanism provides the initial act of electron transfer between donor-acceptor
groups in the protein, each being within 0.5 — 1.0 nm distance from one another. There are also many
examples, however, where the electron is transferred within the protein for much longer distances. It is
thus essential that the transfer can take place not only within the limits of one protein molecule, but may
also involve the interaction of different protein structures. The characteristic time of electron transfer
ranges between 10-11 and 10-6 sec, which corresponds to the development time for a single emission act
in the GDV technique.

Building on this prior discussion, the present paper explores further possible mechanisms for
communication of internal physiological states to the skin surface, where stimulated emissions provide
GDV information. New ideas about the role of biophotonic resonance processes for maintaining
coordinated metabolic action, [6] and the role of water and reactive oxygen species (ROS) in providing
information flow, energy reservoirs and energy pumping, [7,8] all emphasize the potential for extended
models of physiological communication and control. Recent biophysical research reveals a wide range of
properties that enable the body to use sound, light, electricity, magnetic fields, heat, elasticity, torsion and
other forms of vibration as signals for integrating and coordinating diverse physiological activities [9].

James Oschman has explored concepts of communication and coordination in physiological
processes, connecting all levels of physical organization through what he calls a "Living Matrix,"
reaching from processes in the nuclei of cells through the intracellular dynamics mediated by the cellular
cytoskeleton and communicating through the cell membranes to connective tissues ramifying throughout
the body. Key innovations have been the recognition of processes involved with the intracellular
cytoskeleton and the connective tissues in physiology at extra-cellular levels. Historically biochemistry
developed along lines focused on chemical processes of molecular formation, emphasizing the energy
economy of reduction/oxidation reactions, with enzyme catalysis and hormone regulation as main sources
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of coordination and modulation. Newly developing perspectives are going beyond these processes,
examining electronic semi-conduction and quantum electronic processes involving resonant states of
complex molecular systems. Enzyme catalysis is now being explored as a process regulated by quantum
tunneling [10] and Luca Turin has proposed a model in which the olfactory sense identifies molecules by
detecting interior molecular bonding structures using electron tunneling "spectroscopy.”" [11] Hameroff
was one of the first to propose information processing along the microtubules in cells using quantum
coherence processes.[12]

A striking aspect of GDV data is the strong correlation with signal and energy flows associated
with the acupuncture meridians. Various models have been explored for the mechanisms of acupuncture.
Strong evidence exists for the reality and physiological character of acupuncture processes. Histological
studies have identified unique tissue arrangements at acupuncture points, involving a lymphatic trunk
entwined by an arteriol and an associated small vein. The lymph and blood vessels are surrounded by
networks of unmylenated cholenergic autonomic nerves. The entire complex at each acupuncture point is
embedded in a column of loosely arranged connective tissue, enclosed in a boundary of more densely
packed connective tissue. The interaction of these anatomical processes make acupuncture points a
network of nodes interfacing between the body's matrix of connective tissues and the major circulatory
and neural regulatory systems.[13,14,15] And new evidence is gathering for signal and energy flows
along the "Living Matrix" of the connective tissues and cellular cytoskeleton. Strong evidence previously
was seen for ion flow along lamina in tissue as part of the acupuncture processes. Evidence has recently
also been found for ultra-high speed signal flow associated with acupuncture systems an order of
magnitude faster than neurological signals.[16]

Mae-Wan Ho proposes a multilayed physiological energy and information system: "The
extracellular, intracellular, and nuclear matrices together constitute a noiseless excitable electronic
continuum for rapid intercommunication and energy flow permeating the entire organism, enabling it to
function as a coherent and sentient whole."[17] Her insights focus on coordination and communication
processes across multiple levels of physiology, with the tissues of the entire organism acting as a liquid
crystal continuum, passing information and energy up and down within systems and subsystems,
coordinated throughout the Living Matrix.[18] Testing with the GDV perturbs an organism with
stimulating voltage pulses, creating miniature displacements of the holistic regulatory system. Similar to
holographic processes, this transaction with a small part reveals the responsiveness of the whole. Any
maladjusted organ system shows a disordered sector in the corona discharge at the associated fingertip.
Analysis in the frequency domains of GDV data could reveal subtle multi-layered systemic resonance.
The potential for such frequency domain analysis has been seen in an assessment of GDV data that
correctly identified the driving frequency profile in an acoustic binaural beat entrainment stimulus during
a single subject session at the Monroe Institute in Virginia. We have also seen fruitful correlations in
GDV data with heart rate variability measures.|[3]

References

[1] K. Korotkov and D. Korotkin, "Concentration dependence of gas discharge around drops of inorganic electrolytes," J. of
Applied Physics, American Institute of Physics, New York, 2001, V. 89, N 9, pp. 4732-4737.

[2] K. G. Korotkov, Human Energy Field; Study with GDV Bioelectrography, Backbone, Fair Lawn, NJ, USA, 2002.

[3] K. Korotkov editor, Measuring Energy Fields: State of the Science, Backbone, Fair Lawn, NJ, USA, 2004.

[4] N. Rizzo-Roberts, Parallel Investigation of the Meridian Stress Assessment (MSA-21) and the Gas Discharge Visualization
Devices, Holos University Graduate Seminary, 2002.

[5] K Korotkov, B. Williams and L. A. Wisneski, "Assessing Biophysical Energy Transfer Mechanisms in Living Systems: The
Basis of Life Processes," J. of Alternative and Complementary Medicine, Mary Ann Liebert, Inc., V 10 N 1, 2004, pp. 49-57.
[6] F. A. Popp, "Some Remarks on Biological Consequence of a Coherent Biophoton Field," in F. A. Popp, K. H. Li and Q. Gu,
editors, Recent Advances in Biophoton Research and its Applications," Singapore/ River Edge, NJ/London, 1992, pp. 357-373
[7] V. Voeikov, "Mitogenetic radiation, biophotons, and non-linear oxidative processes in aqueous media," in Integrative
Biophysics, Biphotonics, F. A. Popp, L. Beloussov, editors, Kluwer Academic Publishers, Dordrecht/Bosont/London, 2003 pp.
331-360.

[8] V. L. Voeikov, "Processes Involving Reactive Oxygen Species are the Major Source of Structured energy for Organismal
Biophotonic Field Pumping," in L. Beloussov, F-A. Popp, V. Voeikov, and R. Van Wijk, editors, Biophotonics and Coherent
Systems, Proceedings of the 2nd Alexander Gurwitsch Conference and Additional Contributions, Moscow University Press,
Moscow, 2000.

[9] J. Oschman, Energy Medicine in Therapeutics and Human Performance, Butterworth Heinemann, 2003.

[10] A. Kohen and J. P. Klinman, "Protein Flexibility Correlates with Degree of Hydrogen Tunneling in Thermophilic and
Mesophilic Alcohol Dehydrogenases," J. of the American Chemical Society, 2000, V 122, pp. 10738-10739.

[11] L. Turin, "Structure-odor relations: a modern perspective," in R. L. Doty, editor, Handbook of Olfaction and Gustation 2nd
ed. Marcel Dekker, New York, NY, 2003.

[12] S. R. Hameroff,"Coherence in the cytoskeleton: Implication for biological information processing," in H. Frohlich H., editor,



214 7, 8, 9 July, Saint-Petersburg, Russia

Biological Coherence and Response to External Stimuli, Springer-Verlag, Berlin, 1988, pp. 242-263.

[13] O. Auziech, Etude Histologique des Points Cutane de Moindre Resistance Electrique et Analyse de Leurs Implications
Possibles Dans la Mise en Jeu des Mecanismes Acupuncturaux, These de Medecine, Montpellier, 1984.

[14] C. Vallette and J. -E. -H. Niboyet, Gynecologie-Obstetrique: Therapeutique par Acupuncture, MEDSI (Medecine et
Sciences International), Paris, 1981

[15] R. Senelar, Caracteristiques morphologiques des points chinois, in J. -E, -H. Niboyet, editor, Nouveau Traite d'Acupuncture,
Maisonneuve, Moulins-les-Metz, 1979, pp. 247-277.

[16] Z. H. Cho, S. C. Chung, J. P. Jones, J. B. Park, H. J. Park, H. J. Lee, E. K. Wong and R. I Min, "New findings of the
correlation between acupoints and corresponding brain cortices using functional MR," Proceedings of the National Academy of
Sciences of the USA, V 95 N 5, 1998, pp. 2670-2673.

[17] M. W. Ho, "Quantum coherence and conscious experience," Kybernetics, 1997, V 26, pp. 265-276.

[18] M. W. Ho, The Rainbow and the Worm: The Physics of Organisms, 2nd ed, World Scientific, Singapore, 1998.

USAGE OF GDV BIOELECTROGRAPHY IN INTEGRATED EVALUATION OF
EFFECTIVENESS OF THE METABOLIC CORRECTION

*Zubatkina 0.V., **Krizhanovsky E.V.
*Pomor State University named after M.V.Lomonosov, Arkhangelsk, **Research Institute of Sport, St. Petersburg,
tofk@pomorsu.ru, edwardk@rambler.ru

Maintenance of normal vital functions of an organism in changed environment is provided by the
inclusion of reserve physiological mechanisms and is characterized by more intensive course of metabolic
reactions directed at the compensation of the power expenses. Excessively intensive work of the
homoeostatic systems of an organism during adaptable reorganization of the metabolism causes the
necessity of application of means of correction for the prevention of the metabolic shifts caused by the
influence of external factors.

Materials and methods of research.

During a search of metabolic correctors, we chose the glycin (amino acid “glycin™), taking into
consideration the fact of absence of any negative displays of after action with a drug, convenience of
dosage and taking the substance positive influence on efficiency. 20 volunteers taking glycin sublingually
in a daily doze 0,2 gr twice a day within three weeks participated in the experiment. In order to have full
understanding of the metabolic changes occurring as a result of taking the glycin, red blood tests were
carried out (hemoglobin, the color parameter, the average saturation of the erythrocytes with hemoglobin,
the average concentration of hemoglobin in the erythrocyte); the content of substances with low and
average molecular weight (SL&AMW) and olygopeptides (OP) in supernatants of erythrocytes and
plasma of blood [1] with the subsequent chomotographic distillation of supernatants in a column (d=1sm,
Molselekt G-25) and the spectral analysis of the received fractions; the parameters of GDV-image [3]
(joint area, integral fractality and entropy) of supernatants of erythrocytes and plasma of blood before
taking and the day after taking the drug were also determined.

The result of investigation.

After taking glycin the profile of spectrograms of the plasma of blood and erythrocytes
supernatants changed due to quantitative and qualitative changes in the composition of middle molecular
pool. So, having taken part in the experiment, all the voluntees had the concentration of substances with
low and average molecular weight in their blood increased with the growth of their content on
erythrocytes (on the average from 22,9+0,60 conventional units up to 24,3+0,62 conventional units,
p<0,05). This effect may be the result of heightened absorption of SL&AMW with erythrocyte membrane
or of increase in the number of erythrocytes taking into consideration the hemopoetic function of glycin.
The concentration of OP in blood decreased. Moreover, this change was statistically important for
plasma, its level of OP changed on the average from 0,324+0,02 g/1 up to 0,26+0,10g/1 (p<0,05). The
registered dynamics of the given indicator reflect, it seems, decreased intensity of proteolysis. It can also
be proved by the fact that the qualitative composition of SL&AMW plasma of all the volunteers
examined was characterized by decreasing the share of the catabolic constituent part — on the average
from 19,7% to 15,9% (p<0,05). In some cases the people initially having a rather high level of substances
of the catabolic pool (23-31,5%) had their contents 1,5-2 times less (to 15,2-16,8%). Besides,
redistribution of SL&AMW in blood occurred, and each time distribution of the given substances
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between transport plasma protein and erythrocytes tried to reach the corresponding optimal value of the
coefficient (to 0,5).

The analysis of the chromatographic fractioning results showed that the greatest changes in the
composition took place in the fractions of erythrocytes from 4 to 7 and in the fractions of plasma from 5
to 8. Fraction changes in blood plasma, were characterized by statistically true value decrease of both
extinction (optical density) and the number of spectral peaks (drawing 1). It is established that the biggest
OP content is registered in fractions 5 and 6. The same fractions contain the biggest number of
irreplaceable amino acid [2]. Consequently in the course of taking glycin, amino acid pool, as a structural
basis for protein synthesis, is spent.
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Drawing 1. GDV images of blood plasma fractions before (a) and after (b) taking glycin.

The results of the hematological analysis revealed the tendency for the quantitative indicators of
red blood (concentration of hemoglobin, average saturation of erythrocytes with hemoglobin) to grow
after taking glycin.

GDV bioelectrographic research studies with the use of various biological liquids found out high
sensitivity of the method referring to their composition. It was stated that GDV image area directly
depends on nature and entropy in accordance with its definition of chaos, depends, to a greate degree, on
the concentration of substance in liquid [3]. After taking glycin numerical parameters of GDV images of
blood plasma supernatants and erythrocytes had a certain tendency to change: GDV images area and the
entropy of blood plasma went down whereas the same parameters for erythrocytes went up as compared
with the initial level. The given dynamics of GDV images indicators conforms to qualitative and
quantitative changes of middle molecular pool of substances which after metabolic correction were
characterized by decreasing of OP concentration and by decreasing of substances of catabolic origin in
blood plasma, they were also characterized by heightened content of SL&AMW on erythrocytes.

Close reverse link of energy emission processes with the level of metabolic tension (r= - 0,81) and
direct dependence of the average degree with the functional state of erythrocyte system (r= 0,45). We
should stress that GDV parameters to be detected have the biggest numbers of statistically true reverse
correlations with the middle molecular pool indicators characterizing the processes of their elimination
through kidneys (drawing 2). It conforms to the principle of open biosystems: maintenance of constant
homeostasis of an organism is realized due to continuous exchange between substances and energy, on
the one hand, and environment on the other.

Thus, we may speak of the conformity of numerical GDV images parameters changes,
characterizing energy emission processes and middle molecular pool parameters, reflecting direction of
substratum flows, which makes it possible to use GDV bioelectrography as an express method of
assessment of metabolic effect correction.
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Drawing 2. Correlation of GDV supernatants parameters of blood plasma and erythrocytes with middle
molecular pool parameters: direct; ------ reverse.
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EVALUATION OF GDV TECHNIQUE DIAGNOSTIC POSSIBILITIES IN
EXAMINATION OF THE PATIENTS AFFLICTED WITH ARTERIAL
HYPERTENSION
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*Shvyrev S.L., *Zhitareva L.V.
* State Medical University of the Russian Federation
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Arterial hypertension (AH) is a highly prevalent disease often unrecognized at its early stages.
The results of sampling studies revealed that the total amount of people in the age of 15 years and older
afflicted with arterial hypertension reaches 40 million in our country. The difference between the number
of people afflicted with arterial hypertension registered by the health authorities and their estimated
quantity is about 34 million. To identify these patients at early stage when most of them do not guess that
they have arterial hypertension (AH) means to prevent such heavy aftereffects as cardiac infarction,
stroke, cardiac failure and cut down the risk of ischemic heart disease progress (Chazov E.I., 2005).

Though numerous research techniques are applied in modern medicine, healthcare practice still
demands new diagnostic approaches. Most attention is paid to different noninvasive methods, including
the electro-physiological ones. Gas discharge visualization (GDV) is one of such promising methods of
organism functional status evaluation (Korotkov K.G. 2001)

The purpose of this work was to evaluate diagnostic possibilities of gas discharge visualization
technique in identifying people afflicted with hypertension at different stages.

Work’s objectives presumed fulfillment of the following tasks: to highlight and study the
characteristics of GDV-gram parameters variation for the patients afflicted with hypertension at different
stages; to study the dependence of GDV-gram parameters variations on hypertrophy of heart left ventricle
for the patients afflicted with hypertension; to study the dependence of variations of GDV-gram
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parameters on arterial pressure value at the moment of test; to detect the variation characteristics of GDV-
gram parameters of the patients under psychoemotional stress.

Material and methods.

128 people were examined by means of “GDV Camera”. Patients’ age varied from 25 to 79 years
(average was 55 years), there were 53 men (41.4%) and 75 women (58.6%). All patients under test were
split in four groups, the control group (without AH) — 33 people (age 25-69 years); AH stage I — 17 people
(age 30-71 years); AH stage II — 45 people (age 44-79 years); AH stage 111 — 35 people (age 43-78 years).
The patients were examined before and after the stress test (inspiration hold during 30 sec.). Variations of
patients’ parameters in response to stress test were examined.

The data obtained were processed by “GDV Activation” software and transferred to “Excel” to
calculate the difference of each patients’ average integral coefficients of glow area of the fingers before
and after stress test for such organs and systems as “Head zone”, “Blood circulation”, “Coronary vessels”,
“Heart”, “Kidney”, “Epinephros”, “Hypophysis”, “Hypothalamus”, “Endocrine System” and “Nervous
System”. The values obtained were summarized in common data array and statistically processed by
software “SPSS 14.0 for Windows”. Mann-Whitney U-criterion was used to detect significant differences
between parameters with error probability P less than 0.05.

Results and discussion

Statistic processing of the array including data of all four groups under examination demonstrated
the following results:

Table 1. Variation of area integral coefficient in response to stress test (median values are presented)

Control group AH I AH 11 AH III
Heart 271* 231* 181 153*
Circulation of blood | 216* 218 206 142*
Nervous system 319 236 226* 242
Head zone 269 192 206 227
Kidney 527 400 301 335
Hypophysis 215 285 234 212

Significant differences (star-marked in the table) were revealed between the control group and AH
stage III group in “Heart” and “Blood circulation” parameters, and between the control group and AH
stage II group in “Nervous system” parameter, and between AH stage I and AH stage III groups in
“Heart” parameter.

The study revealed that the response to stress test naturally decreased from the control group to
the group with arterial hypertension stage III in “Heart”, “Blood circulation”, “Nervous system”, “Head
zone” and “Kidney” parameters. That is easily explicable as heart, vascular and cerebrovascular system
and kidney are the target organs of arterial hypertension development. Significant decrease of cerebral
vessels response (“Head zone” parameter) to stress test at AH stage I was registered in contrast to the
control group, this variation was further reduced. Possibly, such sharp decrease was the cause of the
published fact that most registered cerebral stroke cases were inherent to the patients afflicted with arterial
hypertension of borderline or mild form (Chazov E.I., 2005).

In the course of arterial hypertension anatomic, biochemical and physiological myocardium changes
take place, reflected in myocardium ability to adequately response to stress test. Therefore, the integral glow
area coefficient value of “Heart” parameter naturally decreased in proportion to AH progress.

In spite of AH stage, the patients afflicted with arterial hypertension demonstrated substantially
weaker nervous system reaction to stress test than the patients of the control group. It could be explained
by the fact that arterial hypertension is caused by failure of normal neurogenic control of vascular tone.

The response to stress test in “Kidney” parameter decreased along with the increase of AH stage,
as kidney blood circulation underwent definite changes in the course of arterial hypertension. Also
patients with early AH manifestations demonstrated increased vascular resistance in kidney, which grew
in proportion to AH progress. At the early stages this deviations were of functional character mostly,
though specific value of structural vascular changes increased with the further course of disease.

The patients afflicted with AH I stage demonstrated increased reaction to stress test in
“Hypophysis” parameter (in comparison with patients from the control group), then the response
gradually decayed with the growth of hypertension stage. Obviously, it is connected with the well-known
fact that pressor activity of hypothalamo-hypophysial area increases at AH stage I, resulting in
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catecholamines hyperproduction; endocrine system reserves become exhausted as the AH stage grows
causing the decrease of response to stress test.

Myocardial hypertrophy is of a serious prognostic significance as it greatly enhances the risk of
cardiovascular aftereffects of hypertension.

Two types of patients were chosen from “Arterial Hypertension stage III” group to study the
dependence of GDV-gram parameters on left ventricle hypertrophy (LVH): people with myocardium
hypertrophy registered by Echo-CG and ECG and those without hypertrophy. Two groups were compared
against each other. LVH patients demonstrated the decrease of median values in response to stress test in
the zones of coronary vessels, cerebrovascular system and kidney, as well as increased response of
parameter evaluating cardiac activity in whole (“Heart”).

Significant (increasing) differences in response to stress test were noticed in “Blood circulation”
parameter that proved that hypertrophic heart ventricle was capable of assuring a proper level blood
circulation even in conditions of such load.

Patients with high and normal blood pressure were compared inside each group - “AH stage 17,
“AH stage II” and “AH stage III” to examine the dependence of GDV-gram parameters on arterial blood
pressure value at the moment of testing.

Variations in “Head zone”, “Blood circulation”, “Coronary vessels” “Heart”, “Epinephros”,
“Hypophysis” and “Hypothalamus” parameters were revealed in all three groups. “Head Zone” and
“Hypophysis” parameters demonstrated significant differences. In “AH stage I”” and “AH stage II” groups
patients with normal and high blood pressure demonstrated gradual variation decrease in “Head zone”
parameter, and in “AH stage III” group a sharp decrease of this parameter was observed. It could be
explained by the fact of displacement of cerebral vessels autoregulation limits in case of AH. Moreover,
remodeling of these vessels was observed. Under conditions of autoregulation failure and remodeling,
cerebral vessels were incapable of responding in full to systemic AP increase.

The difference in values for “Hypophysis” parameter gradually decreased for the patients with
normal and high blood pressure. We assume that this fact indicates the exhaustion of hypothalamo-
hypophysial system reserves in conditions of high blood pressure in proportion to AH progress.

The people who undergone long-lasting psychoemotional stress demonstrated GDV-gram
variations in all parameters examined. Significant differences were revealed in “Blood circulation”,
“Epinephros”, “Hypothalamus” and “Endocrine system” parameters.

The examination is to be continued for better reliability of the results obtained.

Conclusions

1. The study of parameters variation features shown by patients afflicted with arterial
hypertension at different stages in response to stress test revealed the decrease of glow area integral
coefficient value in such parameters as “Heart”, “Blood circulation”, “Hypophysis”, “Kidney” and
“Nervous system” under AH progress. It is the evidence of gradual affection of the target organs and
exhaustion of organism compensatory abilities.

2. The study of GDV parameters variations dependence for the patients with myocardial
hypertrophy demonstrated that the most pronounced variations characterizing cardiovascular system
functioning were noted for “Blood circulation”, “Coronary vessels” and “Heart” parameters.

3. The study of GDV-gram parameters variation in response to stress test in dependence on
arterial blood pressure value at the moment of testing revealed variations between groups in parameters
characterizing cerebrovascular system status (“Head zone” parameter), as well as those characterizing
cardiovascular system (“Blood circulation”, “Coronary vessels” and “Heart” parameters) and endocrine
system organs functioning (“Epinephros”, “Hypophysis” and “Hypothalamus” parameters).

4. The study of GDV-gram variation characteristics in response to stress test for the patients who
undergone long-lasting psychoemotional stress revealed differences between all examined groups in all
analyzed parameters.

5. Gas discharge visualization method allows evaluating variations in target organs and total status
of the body according to growing arterial hypertension degree.
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GDV AS APPLIED TO PROVIDE PSYCHOLOGICAL TRAINING IN AEROBICS
Butaev Z.1., Gorbunov V.A., Demidenko O.I., Lebedinsky V.Y.
Educational and research centre for energy informational systems of antiaging ‘ENISA’, Irkutsk.

Mental training was included into the psychological training complex of the qualified athletes. The
whole system of positive and stable reactions was discovered among the athletes: strong improvement
of the psycho-emotional state; increase of functionality of athletes; psychosomatic health promotion
and increase of the psycho-physical adaptation level of the athletes to the exercise stress; affective
tolerance increase as a result of the stress limitative effect, the capacity to force any obstacle and
pretentious level.

PERFECTION OF THE ATHLETES AEROBIC TRAINING USING THE ENERGY
INFORMATIONAL TECHNOLOGIES AND ITS MONITORING WITH THE GDV-
BIOELECTROGRAPHY METHOD
Gorbunov V.A., Demidenko O.I., Butaev Z.1., Lebedisky V.Yu., Vagin S.M.

Irkutsk State Technical University health-conservative technologies centre, Educational and research centre of
energy informational systems of antiaging ‘ENISA’, Irkutsk.

The objective of our research is to determine the energy centers state among the qualified aerobic
athletes. This research was conducted under the integrated training and contest activities control.
Examining the state of athletes with the help of GDV-bioelectrography method made it possible to
establish that the difference in the qualification level of the athletes have an affect on their energy
level and index of symmetry. Most of athletes have high or very high stress level. Considering the
obtained data we edited the complex of exercises fair to the capability of the athlete’s body. Along
with it we managed the sessions of cosmoenergetic and bioenergetic alignment of the energy fields.

ENERGYINFORMATIONAL AND PHILOSOPHIC ASPECTS OF THE
BIOMEDICAL TECHNOLOGIES
Volchenco V.N.
Professor of the Moscow State Technical University named after N.E. Bauman, d.e.s., Russian Academy of
Natural Sciences Academician

The concept of the vitality energyinformational space is introduced. The research proves that it is
possible to visually describe the development (or evolution) of any complicated system in our
Universe.

ANALYSIS OF THE GDV-GRAMS OF THE CADAVERIC BLOOD WITH ACUTE
ETHANOL POISONING IN THE PRACTICE OF A MEDICOLEGIST.

Beresovsky' D.P., Kirkin' I.A., Dodohova' M.A., Gimbut® V.S.
'Rostov State Medical University, “Rostov Research Institute of obstetrics and pediatrics

The GDV method was used to evaluate the possibility of fatal acute ethanol poisoning diagnosis. The
analysis of the obtained data represents the following: in the cases of fatal acute ethanol poisoning
there is a tendency for the value reduction of GDV-grams blood factors, such as form coefficient,
fractality, density, excess, spectral width, intensity distribution (1,3 — 5) (p<0,05); percent increase of
standard area, median, Q 25%, Q 57%, lip, emissions (1 - 2), intensity distribution (3) (p <0,05).

ARCHEOLOGICAL EXCAVATIONS OF THE UNCONSCIOUS USING GDV
Dvorkina N.F., Dvorkin G.S.

The usage of “prayerful awakening” while outward pointed mental training often has a blazing
therapeutic effect. Over a very short period of time a person for a long time being ill with anxiety and
depression loses it. Diagnosis made with the use of GDV Camera in “Chakra” program allows to
analyze the value system of an examinee. Overlapping charka diagrams, captured with and without
filter, allows to detect fear, anxiety and other emotional stress being transplaced into the unconscious.
GDV “Aura” program allows to detect psychological problems.
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SPECTROGRAPHIC ANALYSIS OF THE GAS DISCHARGE IMAGE AS THE
ESTIMATION METHOD OF THE PSYCHOLOGICAL PART OF A HUMAN
VEGETATIVE STATUS

Drozdov D.A., Korotkina S.A., Shatsillo O.I.
Centre for biomedical problems, telebiometry and telemedicine, Saint Petersburg

The performed bioelectrografic research was intended to estimate correlations between the subjective
sampling of colours according to Lusher’s test and GDV-spectrograms. It is determined that the latter
are independent, have high degree of stability and reproducibility, and the conclusions correlates with
those obtained through traditional psychological examinations. This is the ground for practical use of
the spectrographic analysis of the images, captured with the GDV Camera by Korotkov K.G., to
determine the human psychological state.

ANALYSIS OF THE RELATIONSHIP BETWEEN THE KIRLIAN GLOW
SPECTRUM AND THE SUBJECT CHEMISTRY AND GASEOUS ATMOSPHERE
AROUND IT
Abdulov LI., Altinbaev E.V., Babitch A.Yu., Ivanov I.P., Kotovitch I.A., Tishkin E.Yu., Turin
S.S.

Ulyanovsk State University physics, mathematics, informatics lycee Ne 40, Experimental creative team
“Solaris”, Solaris@ulsu.ru

Kirlian glow spectrums of metal subjects, water, chloride saturated solution, glucose in the air and
atmosphere of N,, O,, CO, and Ar was analyzed. It was demonstrated that the glow spectrum is mainly
determined via gaseous atmosphere around the object. It was proposed to use the peculiarities of the
different gases glow spectrum for the analysis of the surface structure of CO, — O, gas exchange
between human skin and herb leaf using GDV method. It was suggested to test living objects in the
argon.

ESTIMATION OF THE “GAMMA-7A” DEVICE /ACTIVATOR/ INFLUENCE ON
CREAMS WITH THE USE OF THE GDV BIOELECTROGRAPHY METHOD
Kokaya N.G., Litvinov O.P., Volkova T.V.

“Aquastandart” NPO, finer@peterlink.ru

Testing of creams was performed with the GDV bioelectrography method, via static and dynamics
capturing before and after the influence of “Gamma-7A” device. It was determined that “Gamma-7A”
device (activator) has a positive affect not only on biological objects, but also on the inorganic
environments, such as synthetic and natural creams. The device fills them with energy, changes their
field structure, that entirely deletes the placebo phenomena occurrence.

ESTIMATION OF THE ENERGYINFORMATIONAL AFFECT INFLUENCE ON
CREAMS WITH THE USE OF THE GDV BIOELECTROGRAPHY METHOD

Tk

Marko J'., Vorsunov G ., Freedman M., Kokaya A .
* Q-Wave Technologies Inc, , jana@ usmev.com.au
**Mathematical Sciences Department University of Alabama in Huntsville204 MDH, 301 Sparkman Dr. NW
Huntsville, AL 35899 U.S.A., fridman@math.uah.edu
***“Aquastandart” NPO finer@peterlink.ru

During this experiment with the help of GDV method the comparative analysis of creams with and
without preliminary energyinformational influence on them was carried out. Creams, submitted for the
testing, were loaded with energyinformational flow on the basis of «Q-Wave Technologies Inc»
company special technology. No radiation from any technical devices was used during the loading
process. Creams were loaded with the flows of different content and during this process several
patterns of flows were used. The technology of loading is confidential and belongs to «Q-Wave
Technologies Inc».
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THE ANALYSIS OF THE SYSTEM OPTIMIZATION OF THE VEGETATIVE
NERVEOUS SYSTEM FUNCTIONING UNDER THE HIRUDOTHERAPY
INFLUENCE AS THE RESULT OF COMPARATIVE ANALYSIS OF THE GDV
SIGNAL AND CARDIAC RHYTHM NONLINEAR ANALYSIS
Krashenyuk A.L', Danilov A.D.?, Korotkov K.G.?

'Hirudotherapy and Natural Cure Chair of the Academy of medical-social management
*Independent non-profit organization “Anticancer TAD”

*Saint Petersburg State University of Informational Technologies, Mechanics and Optics

This research performs system influence of the hirudotherapy on the optimization of the
energyinformational and structural index of the vegetative nervous system functioning. 100% of
patients performed an increase of the GDV area signal and the following:

. cardiac rhythm expansion;
° distribution parameter of sympathetic and parasympathetic influence harmonization;
. optimization of correlation (informative) entropy index with the increase of the correlation

and fractal degree of time series of cardiac rhythm variability before and after the leech treatment.

PSYCHICAL STATE AS A NEW GROUNDING TO HUMAN COGNITION AND
EVOLUTION

Kulago 1.0O.
Scientific School of Causation, Saint Petersburg. kulago@gmail.com

On the bases of mental indications analysis and with the help of “GDV Camera” a model of inner
psychical process was developed and the determination to the notion of “psychical state” was given.
The ternary existence principle and thesis of the new study — The Theory of Causation - are at the
heart of this model. This research reveals the purpose and the importance of the psychic state as a new
one, distinct from the experience and mental indications. One can achieve this state only by learning
and fundamental understanding of the psychic processes. The research demonstrates the importance of
psychical state to deeper understanding of the reality as related to cognition, i.e. cooperation with the
Knowledge, and to human evolution, i.e. cooperation with himself.

THE INFLUENCE OF LOCAL THERMAL ACTION ON SOME
BIOELECTROGRAPHY DATA AMONG ATHELETS

Lovygina O.N., Galaktionova 1.V.
Kurgan State University . kapitan777on@mail.ru

This study shows that thermal action is able to transform not only thoroughly studied parameters of
vegetative functions (such as temperature and structure of cardiac rhythm), but also bioelectric body
characteristics. The correlation between bioelectrography parameters and vegetative nervous system
state indicates the presence of intersystem cooperation related to vegetative supply of organ activity.
This parameter and its transformations under the local thermal actions are useful for human functional
state diagnosis.

THE GDV CAPABILITY TO DETECT PATHOLOGY IN HUMAN APPARATUS
AND RESPIRATORY SYSTEMS

Mamedov Yu. E.
“Research Institute for Information and Color”, Moscow e-mail: magistr7@bk.ru

As a part of the study that has been carried out since 2002, we evaluate pathology of human apparatus
and respiratory systems using the GDV method. A number of principles of the obtained GDV-grams
glow characteristics and distribution were detected. They turned to be identical to transformations in
human organs and systems of organs, which were verified according to clinical data, instrumental and
non-instrumental diagnosis.
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ESTIMATION OF THE BIORESONANCE THERAPY INFLUENCE ON HUMAN
BODY USING THE GDV-METHOD
Pestritskaya E. N., Pavlov V.S., Kartashova N.V., Shumsky V.I., Korotkina S.A.

Objective of this work is to determine the capacity of the GDV to objective evaluation of human
functional state under the bioresonance therapy (BRT) influence.

Obtained results indicated significant differences between the GDV images of patients before and after
the BRT. The most informative parameters were: the integrated glow area, general and normal area,
average intensity, fractality and symmetry coefficient.

ESTIMATION OF THE ENERGY DEFICIENCY INFLUENCE ON THE HUMAN
BODY USING THE GDV METHOD

Nekrasova L.P.
Samara, lara-n(@sama.ru

The GDV method was used to estimate the changes in human state after the energy fasting. 14 people
took part in the experiment, they took special classes. We made two types of capturing — with and
without filter. The obtained data was processed in GDV Meridian Analysis program and GDV
Activation program. The following parameters were tested: BEO type, glow area, symmetry,
activation level, health factor and adaptation level. GDV parameters visually showed changes in
human state under the energy deficiency.

SOME DATA ON WATER INTERFACIAL GLOW

Reznikov V.A.
Saint Petersburg State University

Gas-water interfacial electro-induced glow is related to different natural and industrial actions,
including fireball, water sonoluminescence and bio- or other hydrated objects interface gas discharge
visualization. Water could interconnect these events. Water plasma-cluster model allows to regard
formed hydrogen clusters in water structure as an agent that organizes stable capping and fractal
aggregation of water clusters with ionized gas molecule or other surface denuded substances.

SOME ASPECTS OF PHENOMENOLOGY OF EVOKED HUMAN BIOELECTRIC
ACTIVITY BY THE GDV-METHOD

Volkov A.V., Telesheva T.Yu.
Dr. Volkov Clinic (“Ekolabmedtest” LLC)

We managed to detect sufficiently distinct correlations with disfunctioning in some systems and some
BEO-gram zones. The blood, informative adequate substance, has the capability to be the general
substrate. Its quantity and quality can directly influence on the photoelectric emission processes in the
data base available.

THE USE OF GDV METHOD FOR ESTIMATING INDIVIDUAL SENSIBILITY TO
FOOD IN TERMS OF BLOOD PLASMA TESTING
Volkov A.V'., Telesheva T.Yu'., Kondakov S.E.?
'Dr. Volkov Clinic (“Ekolabmedtest” LLC)
’Moscow State University named after M.V.Lomonosov, Department of Chemistry

To date, when standard highly sensitive gas discharge visualization (GDV) equipment has already
been invented, the new spheres of its application in biology and medicine are investigated. For
example, as this method is capable to detect changes of physical-chemical structure of non-organic
electrolyte solutions and biological liquids, it was proved that this method can register the specific
antigen-antibody interaction during the study of gas discharge characteristics around the drop of
liquid.
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The objective of this study is application of the GDV in the specific sphere of determining patient’s
individual sensibility to some food in terms of analysis the interaction of plasma with test systems on
the basis of the particular food aqua-salt extract using the GDV method.

We used patient’s plasma with predetermined sensibility to some food by means of immune enzymatic
test on IgE and 1gGy.

Measuring of the test-samples electric emission was carried out using the unique method. The sample
was placed on the porous light tight support between two polyethylene filters. The measurement
standard was used as a weighting.

Test displayed the following: the behavior of plasma incubated with the particular food test system
having high antibody level (“red list”’) and low antibody level (“green list”) had significant differences
in dynamics. Blood plasma incubated with the “red list” food increased its glow area while dynamic
capturing. At the same time, blood plasma incubated with the “green list” food decreased its glow area
while dynamic capturing. The obtained results were repeatedly reproduced with different plasma
samples tests and single-product test systems and the same products were placed to different lists of
our patients.

Let’s suppose that GDV glow area correlates with the number of immune systems and as a
consequence of immune response activation, than the obtained dynamic criteria of increasing or
decreasing glow area can become the criteria of human immune system stress when he eats some
particular food.

The same test was made with the citrate stabilized whole blood. We used donor blood with
predetermined sensibility to some food by means of ESS test.

Electric emission measurement of the test sample was made similar to those with blood plasma.
Before testing the blood was incubated with the proper test system in the immune shaker under the
constant temperature (36C) during 20 minutes.

As the whole blood consists of cell substance and plasma, that contain protein bodies, the investigation
was complicated by the presence of GDV glow from several subjects, different from one another by
their dimensions and biological features.

The obtained results are the following: the behavior of the whole blood incubated with the test system
of the particular product is the same as that of plasma in the same conditions, but the dependability of
the results is much lower. Appealingly, blood cell due to its activity emits rather high noise level
during the GDV measurements and it hides the principal trend.

All obtained results are pilot, but further investigations in this sphere and preparing specific
instrumental and software complex will lead to successful application of the modified GDV method in
clinical practice of developing new means of estimating individual sensitivity to particular food.

1. A.V. Stepanov, L.P. Sviridov, C.A. Koporkuna, I'.I'. Axmetenu, 2.B. KpbikaHOBCKHI.

Application of the GDV bioelectrography method in evaluation of antigen-antibody reaction.

// TIpubopoctpoenue, 2006 T. 49, Ne 2. - C. 32-36

2. Voeykov V.L., Volkov A.V., Kondakov S.E. “Method of diagnostics of the individual sensibility of human
body to food”, Licence RU Ne2216735, 2003

STUDY OF THE TORSION FIELD COMPONENT OF SOME OPTICAL AND
ELECTRIC ELEMENTS BY THE MEANS OF TORSIMETRY
Shkatov V.T., Agapov N.A., Agapov D.N.

This work continues the study of the torsion field peculiarities of electro-optical components, that can
compound quasi-optical diagram for non-local interaction channeling. By the means of torsimetry we
evaluate the basic producing, receiving and transmitting mediums of the quasi-optical circuit designed
for the new trend of visualization of different level torsion fields.



