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Crroco6HOCTh oco6o OJJ;apeHHhIX H TpeHHpOBaHHblX JIHIJ; (3KCTpaceHCOB) 

OKa3bIBaTh 3HaqHTeJihHO 6oJiee CHJibHOe JJ;HCTaHIJ;HOHHOe B03JJ;eHCTBHe Ha CBOH

CTBa )KHBblX H He~HBblX o6heKTOB, qeM 3TO MO)KeT CJJ;eJiaTb <<P51):IOBOH qeJIOBel(», 

IIOJJ;TBep)K)];aeTCSI MHoroqHCJieHHhIMH Ha6JIIOJJ;eHHSIMH. B HayqHOM HCCJieJJ;O

BaHHH 3TOI'O rropa3HTeJihHOI'O Ha nepBbIH B3I'JISIJJ; SIBJieHHSil) MO)KHO Bbl)];eJIHTb 

)];Ba acrreKTa: o6hSICHeHHe ero (pH3HqecKOI'O MexaHH3Ma (Ha OCHOBaHHH y)I(e 

H3BeCTHhIX 3aKOHOB HJIH C IlOMOiu;bIO HOBblX I'HIIOTe3, eCJIH TaKOBhIX 3aKOHOB 6y

JJ;eT HeJJ;OCTaTOqHo) tt BbISICHeHHe ero 6HOJIOmqeCKOH npHpOJJ;bl (HanpHMep, cno

co6HOCTH yCHJIHeM BOJIH pe3KO IlOBblIIIaTb TeMnepaTypy OT)];eJibHhIX 1IaCTeH CBO

ero TeJia, KOHIJ;eHTpHpoBaTh MOiu;Hhle 3JieKTpOCTaTHqecKHe 3ap5l]:lbl Ha JiaJJ;OHSIX 

H T .II.). IlepBblH acrreKT OTHOCHTCSI K (pH3HKe, BTOpOH - K (pH3HOJIOI'HH. 1:fay

qeHHe o60HX Ba)KHO JJ;JISI IIOHHMaHHSI YHHKaJihHblX H eiu;e oqeHb IlJIOXO HCCJieJJ;0-

BaHHhIX oco6eHHOCTeH qeJIOBelleCKOI'O. opraHH3Ma. 

Oco6blii HHTepec rrpeJJ;CTaBJISieT HCCJieJJ;oBa~He B03JJ;eHCTBHSI 3KCTpaceHCOB 

Ha CBOHCTBa BO)];hl, IIOCKOJihKY IlOCJieJJ;HSISI SIBJISieTCSI I'JiaBHOH COCTaBHOH qacTblO 

BCero )KHBOro, H, no MHeHHIO pSIJJ;a cneu;HaJIHCT0B, H3yqaJOiu;HX 

IICHXO(pH3HqecKtte aHOMaJIHH, 3T0 MOI'JIO 6bl SIBHTbCSI KJIJOqoM K o6hSICHeHHIO 

MHOI'HX BeChMa 3cpcpeKTHBHhIX, HO 0CTaIOW:HXCSI noKa HeIT0HSITHbIMH npHeMOB 

3KCTpaceHCOpHOH npaKTHKH. 

HaIIIeH u;eJihlO SIBJISieTCSI 3acpHKCHPOBaTh C IIOM0iu;hIO HHTepcpepeHIJ;HOHHOH 

MeTOJJ;HKH 3cpcpeKTbl 3KCTpaceHCOpHoro B03JJ;eHCTBHSI Ha BOJJ;y H nyTeM cpaB

HeHHSI C MOJJ;eJihHblMH OilhITaMH Ha MYJISI)I(aX onpeJJ;eJIHTb BKJiaJJ; TepMHqecK0I'O 

(JiyqeBoro) B03JJ;eHCTBHSI. MbICJih O B03M0)KH0CTH qHCT0 TepMHqecKoro Me

xaHH3Ma Il0JJ;CKa3hIBaIOT pe3yJihTaThl HCCJieJJ;0BaHHSI JJ;HCTaHIJ;H0HH0I'O B03-

JJ;eHCTBHSI Ha CBOHCTBa B0JJ;hl HepaBH0BeCHhIX npou;ecC0B pacTBopeHHSI, HHTepn

peTHpoBaBIIIHXCSI nepBoHaqaJibH0 KaK JJ;0Ka3aTeJihCTB0 cym;eCTB0BaHHSI TeMno

paJibHOI'O Il0JISI. K03blpeBa · (<<Jiyqeii BpeMeHH>>) [l ], HO, . K0Topoe, 0JJ;HaK0, 

yJJ;aJIOCh o6hSICHHTb o6hlqHbIM HHcppaKpaCHhIM, CTecpaH-60JihIJ;MaHOBCKHM, 

H3JiyqeHHeM, 6e3 KaKHX-JIH6o I'Hil0TeTHqecKHX IlOJieH [2, 3 ]. 
IlpaBJJ;a, B03JJ;eHCTBHe 3KCTpaceHca Ha B0AY np0SIBJISieTCSI JJ;a)I(e B TOM CJiy

qae, K0I'JJ;a KIOBeTa c BOJJ;OH Il0Mem;eHa .B BaKyyMHP0BaHHYIO KaMepy c 4 MM 

l)Pe'lb MAeT. 0 AOCTOBepHO yCTaHOBJieHHblX, AOnyCKalOll\11X MHOl'OKpaTHOe nocnpOl13BeAeH11e 

cpaKTax, o61.eKTl1BHO qmKc11pyeMLIX cp11311'1eCKl1Ml1 .np116opaM11. Mbl He KacaeMCll 

nc11xocj,11311qeCKl1X scpcj,eKTOB, 0 Cyll\eCTBOBaHl111 KOTOpblX MO)KHO CYA11Tb Jll1lllb Ha OCHOBaHl111 

cym,eKT11BHblX IlOKa3aHl1H. 
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Pttc.1. IlpHHI.\HilH3JlhH3ll cxeMa 3KCnepHMeHTaJJhll0H yCTaH0BKH. 

1 - KIOBeTa c HCCJJe;iyeM0H BQ)l0H, 1Jepe3 K0TOpyIO np0X0)ll1T JJa-

3epHblH nytJ; 2 - BT0poii na3epHhIH nytJ; <l>JU 11 <l>)],2 - cporn;ie

TeKT0pb1, AUIIl H AUII2 - 12-KaHaJJhHhie aHanoro-l.\11cpponh1e 

npeo6pa30B3TeJJH; PC - K0MilblOTep. IlyHKT11pOM 0TMe'leHhl 

rpaHHI.\bl B3KYYMHp0B3HJIOH KaMepbl. Jla3epHbIH JJY'I BB0)lHTCll B 

Hee C Il0M0U(blO 0IlTl1'1eCK0I'O B0JJ0KHa. 

CTaJlhHbIMH CTeHKaMH H CMOTPOBbIM OKHOM H3 TOJICTOI'O 3 CM IIJieKca. C nepBOI'O 

B3rm1i:1a TPYJ:IHO IlOBepHTh, 'ITO YBeJIH'IeHHe TeMnepaTyphl Ha HeCKOJihKO rpai:1y

COB, KOTopoe cnoco6eH Bhl3BaTh y ce6SI CaMOBHymeHHeM TpeHHpOBaHHhlH 3KC

TpaceHC, MO::>KeT IlOJ:(eHCTBOBaTh qepe3 TaKyro MO~HyIO 3KpaHHpOBKy. 3To -

rJiaBH0°e B03pa::>KeHHe npOTHB <<TeilJIOBOI'O om,SicHeHHSI», npeJ:(JIO::>KeHHOro B 

Hamnx pa6omx [2, 3 ]. · 

qT06bl IlOJIY'IHTh 6oJiee 'IeTKHe CBeJ:(eHmI, Mhl BhlilOJIHHJIH HeCKOJihKO cepnii 

H3MepeHHH2 npHBJieKa51 J:(JISI 3TOI'O 3KCTpaceHCOB C pa3JIHlJHhlM OilbITOM H 

npaKTHKOH ) H J:(JISI cpaBHeHHSI Jlllll,, He OTJIH'IaIO~HXCSI KaKHMH-JIH6o 3KCTpa

CeHCOpHhlMH cnoco6HOCTSIMH. y CTaHOBKa H YCJIOBHSI 3KCnepnMeHTOB 6hlJIH 're 

::>Ke, 'ITO n B Hamnx pa60Tax [2, 3 ] (CM. pnc.1). BaKyyM B KaMepe ( = 1 Ila) 

HCKJIIOlJaJI B03MO::>KHOCTb aKyCTH'IeCKOI'O HJIH KOHBeKll,HOHHOI'O TenJIOBOI'O B03-

i:1eiicTB1rn HCilhlTyeMOI'O Ha HHTepcpepeHll,llOHHyIO KapTirny. Ilpn 3TOM 6bIJIH yc

TaHOBJieHhl CJiei:1yrom;ne 3aKOHOMepHOCTH: 

Cnoco6HOCTbIO BJIHSITh Ha CBOHCTBa BOJ:lhl, H3MeHSIIO~eii ee K03(p(pllll,HeHT 

npeJioMJieHHSI H, COOTBeTCTBeHHO, CMem;aIO~HH Ha6JIIOJ:(aeMyro HHTepcpe-

2
>B onhnax y1JaCTBonan113KCTpaceHChI H3 UHHlfTHM «3HlfOM» (MocKna) 11 K0MMeptJecKo0 

ro npe;inpHllTl1ll «TH6eT» (.D:y611a). IIp11BJ1eKaJJl1Cb JJHIIIb Te 3KCTpaceHChI, K0T0pble 3apeK0MeH)l0-
BaJJH ce6ll ycne1IIHOH KJl11Hl1'1eCKOH npaKTHKOH. 
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peHIJ,llOHHyro Ka PTHHY' o6JiaJ:(aIOT KaK 3KCTpaceHCbl' TaK H BCe i:1pyrue 

yqaCTHHKH 3KCnepuMeHTa, pa3JIH1JHSI Jlllllib Ka'leCTBeHHhie; 

BpeMSI npbSIBJieHHSI 3cpcpeKTa IlOCJie HatJan:a ceaHca cneu,ucpH'lHO J:IJISI Ka)K

J:IOI'O HCilhITyeMoro; y 3KCTpaceHCOB OHO, KaK npaBHJIO, no KpaiiHeii Mepe BJ:(BOe 

Kopoqe, 'leM y i:1pyrnx
3>; 

3cpcpeKT Ha6JIIOJ:(aeTCSI Jlllllib B TOM CJiyqae, KOrJ:(a HCilhITyeMhIH 

MaHunyJiupyeT JiaJ:(OHSIMH PYK HenocpeJ:(CTBeHHO s6JIH3H CMOTpOBOI'O OKHa 

HHTepcpepoMeTpa; npu yi:1aJieHuu OT npu6opa 3cpcpeKT ucqe3aeT. 

B Ka'leCTBe npuMepa Ha puc.2-4 noKa3aHhl pe3yJihTaThl HenpepbIBHOH 5-
qacOBOH aBTOMaTH'IeCKOH perncTpau,uu CJ:(BHra HHTepcpepeHU,HOHHOH KapTHHbl 

(H3MeHCHHSI OilTH'IeCKOH J:(JIHHbl KIOBeThl C BOJ:(OH L) npu_ nocJieJ:(oBaTeJihHOM 

B03J:(eHCTBHH Ha npu6op J:IBYX 3KCTpaceHCOB. Puc.2 HJIJIIOCTpHpyeT qJOHOBblll 

i:1peiicp L(t). KaK BHJ:IHO, e~ BeJIH'lHHa H3MeHSieTCSI C Te'IeHHeM BpeMeHH, OJ:(Ha

KO 3a BpeMSI H3MepeHHH xapaKTep 3TOI'O H3MeHeHHSI (BHJ:1 cpyHKU,HH L(t)) H3Me

HSieTCSI He3Ha'IHTeJihHO, 'ITO no3BOJISieT i:1ocTaT01JHO Ha):le)KHO BhIJ:leJIHTh scpcpeKT 

B03J:(eHCTBHSI 3KCTpaceHca. )],Ba CJieJ:lyIO~HX pucyHKa IlOKa3hIBaIOT BJIHSIHHe 

3KCTpaceHCOB. Ilpu 3TOM 3KCTpaceHC A J:(eHCTBOBaJI KOHTaKTHO, pacnoJiaraSI Jia

J:IOHH PYK Ha CMOTPOBOM OKHe KaMephI; 3KCTpaceHC E J:(eHCTBOBaJI 

J:(HCTaHU,HOHHO, C paCCTOSIHHSI 3 M. lfa puc.3 BHJ:IHO, 'lTO 3KCTpaceHC A Y?Ke qepe3 

10-15 MHH noCJie Ha'laJia ceaHca Bbl3BaJI OT'IeTJIHBO qJHKCHpyeMoe OTKJIO

HeHue OT qJOHOBOH 3aBHCHMOCTH. 3a 30-MHHYTHblH ceaHC H3MeHeHue OilTH'leC

KOH J:(JIHHbl !!.L, paBHOe pa3HOCTH 3Ha1IeHHH L B KOHll,e H Ha'IaJie ceaHca, Ha 

nopSIJ:(OK npeBhICHJIO COOTBeTCTBYIO~YIO pa3HOCTb !!.LA,, , BbllJHCJieHHYIO nyTeM 
..,011 

3KCTpanOJISIU,HH _cpoHOBOH 3aBHCHMOCTH L(t): !!.LI !!.Lcpon = JO, C yqqoM MeJ:1-

JieHHO yMeHbma10~erocSI noCJiei:1eiiCTBHSI, npoi:10JI)KasmerocSI e~e B TetJeHue 

J:IBYX qacoB, OTHomeHue !!.LI !!.LA,, = 4. 3KcTpaceHc E, i:1eiicTB0BaBmuii c 60Jib-
..,011 • 

moro paCCTOSIHHSI, He OKa3aJI 3aMeTHOI'O BJIHSIHHSI Ha npu6op
4
). 

IloBTOpHhIH ceaHc 3KCTpaceHca A Ha 5-M qacy H3MepeHuii cHoBa npuseJI K 

lJeTKOM)' H3MeHeHHIO IIOJIO)KeHHSI HHTepcpepeHU,HOHHblX IlOJIOC - HX CJ:(BHry B 

o6paTHOM HarrpaBJieHHH. Ilpu 3TOM CHOBa Ha6JIIOJ:(aJIOCb J:(JIHTeJibHOC IIOCJIC

J:(eHCTBHe. 

3
>y 0)lll0I'O 113 3KCTpaceHC0B (Mb[ 6y;ieM ;ianee I'OB0p11Th 0 lleM, KaK 06 «3KCTpace11ce A»> 0110 

6hIJJ0°)lalKe B'-Iernepo K0p0'le, H 3cpcpeKT CTall0B11JJC!I 3aMeTHblM ylKe '1Cpe3 10 M1111 Il0CJIC 11a1JaJJa 

ceanca. 
4

>pa3Jll1lJHOe 11anpanne1111e cpOHOBOI'O ;ipeiicpa B JlBYX 0ilbITl!X C 3KCTpaceHC0M A ( dL/ dt > 0 11a 

p11c.2 11 dL/ dt < 0 J1Jl!I nepx11ei1 Kp11noi1 11a pttc.4) om,S1C11S1eTCll non11006pa3HhIM (c1111yco11)laJJb-

11hIM) xapaKTepoM cpOHOBOH 33B11Cl1M0CTH L(t). O;i11aK0, KaK ylKe OTMe'laJJ0Ch BhllIIe, 11a nporn

lKeH_l1H KalK;ioro cea11ca H3Mepe1111i1 c yqacT11eM 3KC-ipace11ca xapaKTep H3Me11e1111S1 L(t) cy111ccrne11-

110 He 113MeH!IJJC!I. 
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Pttc.2. lfaMe11e11He OTITHtleCKOH JIJU!Hbl 

KIOBeTbl C B0,!IOH B 3aBHCHMOCTH OT Bpe

Me1m. Ka)l{,!IOe 3Ha'leHHe L, B e,!IHIIHU,ax 

10-9 CM, ycpe,!111e110 no HHTepaany 

l'it = 12 c. non11oe apeMSI cea11ca 

300-M = 1 'lac. 

P11c.3. To )l{e, 'ITO 11a p11c.2. 

BepT11KaJJbllblMH CTpeJJKaM11 OTMe'le

llbl Ha'laJJO 11 KOHeu, pa60Tbl 3KCTpa

cenca A. Ily11KT11p - JJ1111eii11aS1 :JKC

TpanoJJS1U,11S1 cpornaoro Apeiicpa. Bepx

HSISI Kp11BaSI - BTOpott, HH)l{IISISI 

Kp11BaS1 - TpeTl1H qac pa60Tbl 3KCTpa

ceHCOB. 

P11c.4. To )l{e, 'ITO 11a p11c.2 11 3 . 

BepT11KaJJbllbie CTPeJJKl1 OTMe'lalOT 

Ha'laJJO 11 KOiie!,\ pa60Tbl 3KCTpace11-

ca o (Ha aepx11ett KpHBOH) 11 3KC

Tpacenca A (11a 1111)1{11eii Kp11aoii). 

IlyHKT11p - 3KCTpanOJJSll,\11SI ¢0110-

. BOH 3aBl1Cl1MOCTl1. BepXHSISI Kp11-
BaS1 - 'leTBepTblH, H11)l{IISISI Kp11-

BaSI - TISITblH 'laC pa60Tbl 3KCTpa

cenCOB. 
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P11c.5. l13Me11e1111e OTITl1'1eCKOH 

AJJl1Hbl KIOBeTbl C B0,!IOH B OilbJTe C My

JISl)l{QM. Ka)l{,!IOe 113, 300 113Mepe1111tt 

,!IJISI CJJy'laSI «l» COOTBeTCTByeT 12 c 

(apeMSI ceauca - 1 q) , OAHO 11JMe

pe1me B CJJy'lae «2» COOTBeTCTByeT 

24 c (apeMSI cea11ca 2 q). 1 - TeMne

parypa MYJJSI)l{a KOM11arnaS1 (20"C), 

2 -TeMneparypa MYJJSI)l{a 39"C. 

3TOMY coorneTCTBYIOT TO'IKH N = 60 

+ 210. TO'IKl1 N < 60 COOTBeTCTBYIOT 

2o·c, TO'IKl1 N > 210 - OCTb1Ba10ll.\e

MY MYJJSl)l{y. 

AttaJiomqHhle pe3yJihTa

ThI 6hIJill IIOJiyqenbl n c 

APymMn 3KCTpacettcaMn. Ka

qecTBettno BCe 3TH AaHHble (B 
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0 JO, 60 90 120 150 180 210 2~0 270 JOO TOM qncJie 3ana3AhIBaHne no 

OTHomeHmo K Haqany pa6oThI 

3KCTpaceHca n 3cpq>eKT noCJieAeikTBm1) xopomo comacy10Tcsi c npeAnOJIO-

)KettneM o TepMnqeCKOM BO3AettCTBMM 3KCTpaceHca Ha BOAY B KIOBeTe ~HYTPH 

BaKyyMttpoBaHHOH KaMepbI: IlOCTeneHHblH nporpeB llCilhITyeMhIM CTeHOK 

KaMephl n JiyqeBaSI nepeAaqa TeilJia KIOBeTe c BOAOH • .ll:JISI Toro qTo6hl IlOA

TBepAHTh 3TOT MexaHtt3M, 6blJitt BblilOJIHeHbl MOAeJibHhle OilblTbl, B KOTOphIX Me

CTO 3KCTpaceHca 3aHMMaJI xopomo KOHTPOJIMpyeMhIH TeilJIOBOH MYJISl)K ll3 

MaCCHBHOro 3aqepHeHHOro AIDpaJIIOMllHHSI. Ero TeMnepaTypa AOBOAHJiaCh AO 

39°C, noCJie qero OH IlOMem;aJICSI Ha CMOTpOBOe OKHO llHTepcpepeHD;MOHHOH Ka

Mepbl. Bee OCTaJihHhle ycJIOBllSI OilhITa coxpaHSIJIHCh B TOqHOCTM TaKHMM )Ke, KaK 

B 3KCnepttMeHTax C 3KCTpaceHCaMH. 

Ha pnc.5 npnBeAeHhl pe3yJihTaThl OAHOro M3 ceaHCOB H3MepeHntt. BHAHO, 

qTO M3MeHeHne onTnqecKOH AJIMHhl L( t) - ee npeBhlmeHne HM cpoHOBhIM APett

cpoM L(t)q>OH - COCTaBJISieT TaKyIO )Ke BeJinqMHY, KaK ll B OilblTaX C 3KCTpaCeH-

CaMtt. Ilpn YAaJieHnn MYJISI)Ka OT KaMepbI 3q>q>eKT ncqe3aJI, KaK n B CJiyqae c 

3KCTpaceHcaMH. 

TaKMM o6pa30M, AHCTaHD;HOHHOe B03AeHCTBHe 3KCTpaceHCOB Ha CBOHCTBa 

BOAbl SIBJISieTCSI AOCTOBepHbIM q>aKTOM, KOTOpbIH o61>SICHSieTCSI xopomo M3BeCT

HblM TeilJIOBblM (3JieKTpOMarHHTHbIM) ll3JiyqeHMeM. Ilpn 3TOM, OAHaKO, OCTaeT

CSI 3araAKOH MeXaHH3M 3HaqMTeJihHOro IlOBhlllieHIISI TeMnepaTyphl OTAeJihHblX 

qacTett TeJia, KorophIM noJih3YeTCSI B cBoett npaKTMKe 3KCTpaceHc. Ho 3TO y)Ke -

o6JiaCTh q>ll3HOJIOI'IUI. 

Mb! 6JiaroAapHhl ,n.E.IIIa6annHy 3a noMOID;h B npoBeAeHttM 3KcnepnMeHTOB. 
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