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MICTOPWNYECKIW B3rnan
HA FIPOBJIEMY

Ot Mapauenbca po bextepesa

B nocaeanue roapr Tema aHOMaAbHbIX SIBAEHHH CTaAa M aKTy-
aabHol, u nonyaspaoit. CMU ny6aukyror ungopmarmio o te-
AeIlaTHH, TeAeKHHe3se, ICHOBHIEHHH, IIOUCKe BOJbI U PYZ C I10-
MOIIIbIO PAMKH HAHM AO3bl, HEOOBIYHBIX CIIOCOOAX AMArHOCTHKU
U AedeHHs U Tak garee. Hekoropbie siBAeHust 6biAM OATBEp -
ZeHbl [1PO(eCCHOHAABHBIMH HCCAEJOBATEASIMH, HO ZaTh UM 00b-
sICHEHHe II0Ka He YZaAOCb.

Hraxk, uccaezoBaTeAn ycTaHOBUAM (DEHOMEHDI, KOTOPbIE
HeAb3s 00bACHUTb Ha 6ase COBPeMEeHHbIX HAay4YHbIX IpesCTaB-
Aenuit. Borpoc: uro B Takom cayuae nazo aeaatn? Otsert: Hy2x-
HO ellle pas IePerpPOBEPUTh PE3YAbTATbl UCCAELOBAHUH, U B
CAydae HUX HOATBEeP:KAEHHsT AHOO MMOIbITaTbCs BCE-TaKH ZaTh
00bsICHEHHsI B paMKaX HMEIOIMXCSl 3HAHUH, AUOO PaCIIHPHTD
3TH PaMKH.

Oanako co6bITHsI, KaK MPAaBHAO, Pa3BUBAIOTCS 110 MHOMY
cuenapuio. Peakiysi 06111eCTBEHHOCTH Ha HETOHSTHDbIE SIBAE-
HHSl HeoZHO3HaYHa. KTo-TO zeficTByeT B ykasaHHOM HarpaB-
AEHHH, KTO-TO OTPHULAET cCaMH (PaKTbl, He TOJBepras Ux Ipo-
Bepke. | [pu 3ToM yacTo «npoBUHHBIIEMYCSI» KOAAETE TIDUKAE-
uBaetcst ipAbIk: «Bbl 3Haete, o B 06111eM-TO 6bIA HEMAOXHM
y4eHbIM, KOe-4TO CZeAaA [IOAe3HOe, HO BOT YBAEKCS CKa3KaMH,
Kpbima y Hero noexaaa... C KazkbIM MOKET CAYUHTbCS». JTO
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ele caMbli MArkub kommenTtapuit. Huo#t cxozy orpexker: «mpa-
KobOec», «IPUAHYHbIE AIOJH OTKAa3bIBAIOTCs OOCY:K/JAATbhb ITH
Tembi». Ha pa6otbt B 310l 06AacTH HarO2KEHO HETAACHOE BeTO.
[ Tono6uoe oTHOMIEHME HABAIOAAOCD B pasHble BpeMeHa, B pas-
HbIX CTpaHax.

[ Toyemy Tax nmpoucxogur? Urtobbr oTBeTHUTH Ha 3TOT BO-
npoc, ZaBalTe KPaTKO PaCCMOTPUM HMCTOPHUIO CaMOH Mpobae-
Mbl. YTIOMUHaHHsI 06 AHOMAAbHDBIX SBAEHHSX BCTPEYAIOTCS C
He3alaMATHbIX BPEMEH, HO Mbl OIPAaHUYMMCS CTAHOBAEHHEM
€BPOIIENCKON HayKH.

Haunewm c Boickasbisanus [ lapaneanca, smamenuroro Bpa-
ya cpesiHeBeKOBbsi: «eroBek MozkeT coobIIaTh CBOKO MbBICAD
ZPyroMy 4eAOBEKY, KOTOPOMY OH CHUMIIAaTH3MPYeT, Ha A60M
paccrosinuu». | lapanieabc BriepBble B eBpomelckoil AuTepaTy-
pe OTHCAA TICHXO(PHU3UYECKHE BO3BMOKHOCTH YeAOBEKa.

OcHoBaTereM Hay4HbIX METOZOB MCCAEJOBaHUS €BPOIEH -
CKOHM HayKH MPMHSTO CYUTATh aHTAMHCKOTO (PUAOCO(A, Tocy-
aapctBenHoro zeareas capa (D. DBakona (1566—1626). Oun
CYHTAA, YTO «CyeBepHsi U TOMY MOJ06HOE JOA?KHbI HCKAKOYATh-
cs1 U3 chepbl HAyIHOTO HUBYYEHHs ».

[ Ipome Bcero o6bsBUTb HeyrogHyIO HAEIO «CyeBepHEM H
TOMYy Moz106HbIM» . Daby1iika memyer Haz ceMeHaMu Tepez mo-
CeBOM, Ha/l TIPUTOTOBAEHHbIM Ae4e6HbIM OTBApPOM, AH6O 3aro-
BapHBaeT KPOBOTeueHue, 60Ab U T. . Uto 310 — CcyeBepus?
Bosmoxno. Ho nouemy 6b1 He noasepruyTs aTH (peHOMEHDI
npoBepke Hay4HbIMH MeTogamu? | [ouemy nmpunsTO cTaBUTD Ha
HUX 2KUPHbIH KpecT? DbiTh MozeT, aT0 mpoucxoaut noromy,
uto korza-to, B X VII Beke, ux moasepr ocrpakusmy cap
M. bBakon? Takoe oTHOmEHHe HayKM K HU3YYEHHIO aHOMaAb-
HbIX SIBAEHMH, 3aA0KEHHOE TIOYTH YeThipe BeKa Hasaj, CoXpa-
HUAOCDH JI0 HAIlIUX JHEH.

B XVIII seke Mecmep oTkpbin Tak HasbiBaeMblil «:KH-
BOTHBIH MarHETU3M», YTO TIOAO?KHAO HAYaAO MPAKTHKE THITHO-
3a U UCIIOAb30BaHMIO 9TOTO (PeHOMEHA MPH AeYeHHH GOAbHbIX.
Kaunnueckue ceancbr Mecmepa umean B To BpeMs IMHPOKYIO
MOIYASIPHOCTb, XOTSl MEXaHH3M HCIIeAeHHs U He 6biA sced. Oauu
cuuTaru zZesiteAbHOCTb Vlecmepa mapaatancteom, apyrue —



22 m OyneHes I H.

HOBbIM cAoBoM B Hayke. B 1874 roay B I lapu:ke 6pira cosza-
Ha Komuccus, BosraaBasieMass (Dpankaunom u AaByasbe u npo-
BO/IMBINAsl MHCTIEKIHIO BpauebHO# aeareabHocTH Mecmepa.
Komuccust oTBepraa cyiecTsoBaHHe «KHBOTHO-MarHeTHYEC-
KOH *KMAKOCTH», HO TIPH3HAAA BAUSHHE BO36Y2K/IeHHOTO BOO6-
pazkeHHsl YeAOBeKa Ha (PU3HOAOTHYECKOE COCTOSIHHE.

B cepeaune XVIII Bexa noa Baustamem pa6or msegckoro
yuenoro u gurocopa . Creaenbopra, o6AazaBIIero TaAGHTOM
SICHOBH/ILIA, BOBHHKAO CITMPUTYyaAHCTHYecKoe ABHzkenne. OHo
YTBEp:KaA0 BO3MO2KHOCTb BHEYYBCTBEHHbIX KOHTAKTOB C YCOII-
mmavu 1 oxBatuAo B XIX Bexe Anramo, CLIIA, Pocemo. Ha-
y4HOe HccAeZloBaHHe 3Toro eHoMeHa nposeaa B 1875 rozy xo-
muccust Bo rase ¢ Jl. V. Menzgereesbiv. Ona npuiiaa k Bbigo-
ZLy, 9TO «CTIHPUTYAAHCTHYECKHE SBACHHs TIPOMCXOZSAT OT 6eccos-
HaTeAbHbIX IBHKEHHH HAH CO3HATeAbHOro obMaHa». I Ipu atom,
0/IHaKO, PH3HABAAACH HEOOXOMMOCTD CEPbE3HOTO AHAAU3A 3TOTO
sBAenusi. VlubiMu cAoBaMM, ONSITH HEYETO ONpezieAeHHOTO.

B 1882 rozy B Aonzone 6b1r0 cosgano «Obmectso ncu-
XUYECKUX UCCAEOBaHUH», MyGAUKOBaBIllee Pe3YAbTAThl OMbI-
TOB 10 sicHoBUAeHUIO U TeAenaTuu. B 1885 roay anaroruunbie
obmecTsa 6piau cosaannl B Amepuke B T. Boctone. B aro ke
Bpemst B Poccun 6pira 06pasoBaHa «3IKCIEPHUMEHTAABHO-TICH-
XOAOTHYECKasi AabopaTopHsi» IM0J, PYKOBOZCTBOM H3BECTHOTO
yuenoro-nicuxuatpa B. M. Bexrepesa.

ToHkuit mup B XX Beke

B 20-x rogax XX Beka /lproxckuit yuusepcurer (CILLIA) mo-
pyuur csoum cotpyanukam lxxosey Paiiny u Ayuse Paiin
H3yJeHHe BOMPOca: B KaKO# Mepe 06AaCTb, M3BECTHAS KaK «TICH-
XO(UBHYECKHE HCCAEJOBAHHS», MOKET TPeTeH/I0BaTh Ha Hay4-
HyI0 3HauMMOCTb. B urore Paiiubl cerarn caeyronuil BbIBOJ:
«B usydaembiIx SBAEHHSIX HAMETHAKCD CBS3H U Jlazke HeKOTopasi
CTelleHb eJMHCTBA. | AaBHbIE TTOAO2KEHHs... GbIAM MOJBEPTHYThI
TMpoBepKe U MoATBepszeHbl sKkcnepumenTaibho. K 1915 rozy
TOSIBUAMCH BCe TIpU3HaKH HoBoH yBepenHoi Hayku». C 1937 roza
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Paiiubl crau uszaBaTh nepuoAMUecKui KypHa, B 1957 roxy
OCHOBAAH «TapariCHXOAOTHYECKYIO acCOLMAIMIO», KOTOpas B
1969 roay Bomira kak oraerenne B AMepHKaHCKyIO accolta-
o passutus Haykd. Home B CLLIA B o6aacTu mapancuxono-
ruM BeZyT uccaezoBanus okoro 20 yHuBepcuTeToB.

A B 370 Bpemsi B Poccuun npodeccop A. A. [ypsuu or-
KPDBIA KAETOYHOE U3AY4EHHE YAbTpa(HOAETa, IPUBOZIIIEE K /16~
AEHHIO COCEJHUX KAeTOK (MHTOTeHEeTHYeCKOoe H3AydeHHeE).
B 1932 roay B Mucruryre mMosra npucTymua k sKcrepuMeH-
TAaAbHOMY H3Y4YE€HHIO (DU3UYECKHX OCHOB TEAEIaTHU IIpodec-
cop A. A. Bacunwes; B 1960 roay ou ocrosar aa6opatopuio
naparicuxororuu B Nenunrpazckom [ocyaapcrsennom ynusep-
curere. B 1962 roay paamoumxenep us Kuesa Kozxunckuit
BBIMTYCTHA KHHTY «DHoAOrHueckass paguocBsisb», rae UM 6bina
BbICKa3aHa TMIIOTe3a 06 SAEKTPOMArHUTHOM MPHPOAE STOH CBS3H.

B 1969 roay cexperapp LIK KIICC /Jlemuuer yupeaun
KOMHCCHIO «T10 PaCCA€/I0BaHHIO MapariCHXOAOTHIECKHX IBAGHHH ,
3aKAIOUEHHe KOTOPOH raackno: «Hekoropble siBaenus, paccmar-
pHBaeMble B TAPATICHXOAOTHH, M0-BHAMMOMY, HMEIOT MECTO».

B 1972 roay coseTckuit KoMUTET 10 ZieAaM H306peTeHHH U
OTKPBITHH TpH3HaA obHapy:xeHHyto akazemukom B. I'1. Kas-
naueeBbiM, C. I'l. Illypunpiv u A. I'l. MuxaiiroBbiv arext-
POMArHHTHYIO CBAI3b Me2K/ly *KMBbIMH KAETKaMH.

B 60-x rozax B coBetckoit npecce nosisuAuch umena P. Ky-
AeIIoBOH, obAazarommel «koxHbIM 3peHuem», u H. C. Kyaa-
FMHOM, TOpa3UBILEH YYeHbIX SPKO BbIPazKEHHbIM TaAaHTOM B
06AaCTH TICHXOKHHE3a, TeACTATHH U SICHOBUZIEHHUs. OJTH (hpeHOMe-
b1 usydaruch y H. C. Kyraruno#t kak oraeabubivu nccaeaosa-
TEASIMH, TaK H 1eAbIMH KOAAeKTHBaMHU (Harpumep, HccAeI0BaHusl,
TPOBeIeHHbIE TPYTITION yueHbIX J\eHHHIPaZICKOTO HHCTHTYTa TOY-
HOH MeXaHMKH M ONTHKH I0J, pyKOBOACTBOM Tpodeccopa
I". H. Jyabuesa u Mucruryra paauoarexrponunku AH CCCP
oz pykosozctsom akazemuka FO. Iyasesa).

Caeayet Takzke yIIOMSIHYTb O Cepbe3HbIX HCCAEJOBAHHSX B
obAaacTu maparcuxororuu npogeccopa I Ipuncronckoro yHu-
Bepcureta P. /l:xana, a Takzke npogeccopos I Iytropga u Tap-

ra, nposoaupiuxcsi B CILIA 8 70—90-e roamr [7, 8].
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[ Toanast HenpeAB3ATOCTb UX OMBITOB raPaHTHPOBAAACD TIPH-
MeHeHHeM reHepaTopa CAyJaHHbIX curHanoB. Haunboaee Brieyat-
ASIIOIIAst YacTh PabOThI TOCBSAIEHa MPOBEPKE TaK Has3bIBaeMOi
JMCTAHIIMOHHOM TIePLIETIIIMM, HAU laAbHOBUzeHus1. Doaee oapo6-
HO 9TH pabOThI H3AOKEHbI B TAaBe 9 MepBoil YacTH KHUTH.

Brioane sacay:enHoe mecto B coBpemeHHOH Hayke o loH-
KOM MHpE 3aHMMaeT aMepMKaHCKMH Bpad-ncuxuatp PaiiMonz
Moyau, cHuCKaBIIME MHPOBYIO M3BECTHOCTb KaK aBTOp 6ecT-
ceanepa «lu3Hb nocae xusHU». DTo Gblra MepBasi cepbe3Hast
paboTa, TIPUOTKPDIBINAsi 3aBECY HaJl, 3allpe/iIeAbHOH 30HOH Obl-
tusa. HecmoTpst Ha omecTouenHble criopbl BOKPYT yTBEp2KACHHH
Moyau (on k HacTosiIeMy BpeMeHH BbITYCTUA HECKOABKO KHHT
Ha Ty ke TeMy), [0 CTOTaM HCCAe/I0BAaTeAS! TIOIIAM MHOTHE y4e-
Hble B pasHbIX cTpaHax. K1 Bee ke umenno Moyau o ceit zenp
OCTaeTCst AMZIEPOM B U3YUEeHHH COCTOSIHUH, 6AM3KHX K cMepTH [9].

CBouMH HOBbIMH pe3yAbTaTaMM OH TIOZIEAMACSI B Hadane
1995 roza Ha xoHpepeHLHH 10 MPo6AEMe TPAHCKOMMYHHKA-
nuu (koutakToB ¢ loHkum mMupom) B Yukaro, opranusosaH-
HOH (DOH/ZIOM CO/IEUCTBHUSI HETPAJMIIMOHHBIM HAayKaM, CO3ZJaH-
HbIM GbIBIINM acTPOHABTOM, Mo6biBaBIMM Ha J\yHe, Darapom
Muryearom. Paiimona Moyau cpasy npeaynpeaua: «Bosmoz-
HO, MHOTHE COYTYT MEHSI YeAOBEKOM, ,,[IOTEPSIBIIAM PasyM’ ».
Ouanako, Kak CKasaA y4eHbIH, «TOABKO TOT, KTO MOTEPSIA pa-
3yM, MO2KET BBIHTH 3a €ro MpezieAbl 1 BHOBb 06peCcTH MOTePsH-
Hoe». Coobl1eHne HccAeI0BATEAS CTAAO CeHCaLHeH, IPH3HAH-
HOM y4aCTHHKAMH KOH(EPEHIIUH «OZHHM H3 paZIHKAAbHbIX [PO-
PbIBOB B |OHKHI MHD, COBEpINEHHBIX B HAIIEM BEKE».

B ucropuueckux maTepuarax roBopHTCS 0 BO3MO2KHOCTH
BbI3bIBATb BH/IEHHUs TIPH COCPEAOTOYEHHOM BIASIIIBAHUU B KPH-
CTaAAbl, 3epKaAa, CTEKASHHbIE C(epbl, BOJHYIO TAAJlb U JazKe
COCy/ZIbl, HAllOAHEHHbIE KPOBbIo. (1\pelpl ApeBHUX 1IMBUAM3A-
1MH PO3pPeBaAM TaKUM 06pa3oM MPOLINOe U OyzyIiee.

He uckaroueno, 4ro B MeAMTaTUBHBIX COCTOSHHUSIX TIPO30P-
AMBLbI «TIPOEIHPYIOT» Ha 3epKaAbHYIO TTOBEPXHOCTb M306pa-
»KeHHsl, BOSHHUKAIOIIIMe Ha ceTyaTke TAas. B Hame Bpems yaaer-
cs1 Jjazke (PUKCHPOBATb 3TH KapTUHbI Ha (JoTOMaTepHaAe. lakue
SKCIIEPUMEHTb MHOTOKPATHO TPOBOJMAUCH TIcUXxHaTpoM Ali-
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senbazom, HarucasiuM 06 3tom kuury «Mup Teaa Cepuo-
ca». Murepecubie pesyAbTaTbl 6bIAM TIOAYYEHbI B POCCHHACKHM
uccaezoBatereMm us | lepmu ennagnem KpoxanesbM, goro-
rpa(MPOBABIIUM TaANOLMHALMH.

Paiivons Moyau saunTepecoBarcsi «3epKaAbHbIM» SICHO-
BUJIEHHEM AeT ZecsiTb Hasaz. | locae usydenus ucropudeckoit
AMTEpaTypbl OH TIPUCTYIHA K COGCTBEHHbIM OMbITaM.

Chauara yueHblli COOPYZHA B CBOEM JIOME «TeaTp Tpes»,
BbI/IEAHB 11071 HEro MaAeHbKyto koMHaty. CTeHbl, HOTOAOK U TOA
oH 06MA uepHOH MaTepueit. Ha oaHoli us cren nosecua 6oabiioe
OBaAbHOE 3epPKaA0 B MO30AOYEHHOH paMe, Mepes; KOTOPbIM M0~
CTaBHA KPECAO 6e3 HOzKeK C HeGOABIIMM HAKAOHOM Hasas. la-
KMM 06pa30M, CUAS (DAKTUYECKH Ha TIOAY, HEAb3Sl yBHETD B 3ep-
kane camoro cebsi. [ [osazu oH yKperua TyckAyro AaMIIouKy.

Cuas B kpecae u BrasiapbiBasich B 3epkaro, Moyau otmedaa
BUZIEHHs1, KOTOpbIE CTiepBa MOCYUTaA runHoTHYeckumu. Ho no-
TOM OH MpHIIEA K y6ermAEHHIO0, YTO 3ePKAAO TPHUOTKPbIBAET
3aBecy Haz 3arnpezeAbHOH peaabHOCTbI0. Vloyau Bea skcnepu-
MEHTbI HECKOADKO A€T U H3AO:KHA CBOM BIIEYAaTAEHHS] B KHMTe
«Boccoeaunenue», sommeameit 8 1993 roay. B oamoii us ce-
PHI OTIBITOB y4acTBOBaAa rpyrmna z06posoabiies. | lorosuna us
HHX YCMOTpeAa B 3epKae zkeraHHble AUKH, a 15% yuyacTHuKoB
FOBOPUAHM O BbIX0Ze 06pa30B 3a MAOCKOCTb 3epkara. Heoxxu-
JaHHbIH pesyAbTaT obHapyxuAu 25% y4acTHHKOB: KOHTaKTbI
C TIPHBH/IEHHSIMH MIPOJIOAZKAAMCh M BHE CTEH «TeaTpa rpes».
Bce orpuiiaau raanonuHoreHHblii XapakTep CBOMX BIeYaTAe-
HMHU M HACTAaMBaAW Ha UX aGCOAIOTHOU PEAaAbHOCTH.

Cawm Paiimona Moyau ue npuzaBaa oco60ii BazkHOCTH CBO-
el paboTe, 3aMETHB AHIIb, YTO «PE3YAbTATbl ABASIOTCA MHTE-
pecHbIMU». Doaee Toro, o y6ezeHHIO y4eHOro, «HayKa HH-
KOI/la He ZIOKazKeT PeaAbHOCTH 2KU3HHU TOCAE CMEPTH, 6O MpH
KazKZI0M TaKoOH MOIbITKE TpejeAbHas YepTa OTOABUraeTCsl BCe
aarbie. PearbHoe /0Ka3aTeAbCTBO HaBCerZla OCTAHETCs ye-
AOM HHZHMBH/LyaAbHOTO OTIbITa».

Boictynasumii na kondepenuuu Mapk Maficu us ropoza
Boyazep B mrare Koropazo conposozaan ceoit aokraz Bu-
aeosanucsimu. Ha mnaenke BosHMKaAM pasHble HCTOPUYECKHE
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AMIIa. DTH MaTepHaAbl BbI3BaAH GOAbINOE CMYyIIEHHEe ayJHTO-
PHH, TlepeZl KOTOPOH Ha dKpaHe ToodepeaHo Mponiak Koncran-
tun Payaus, ymepmuit B 1974 rozy, Tomac daucon u aaxe
BeAukuil neauteab X VI seka [ lapaneanc!

B CLIA y2e muoro et cymectsyer Komurer no nayuy-
HOMY HCCA€ZI0BAHHIO H SKCIIEPTH3Ee COOOIIEHHE O TTapaHOPMaAb-
HbIX COObITHsIX U siBAeHusx. Bpemenamu Komurer uepecuyp
YCEP/CTBYeT B KPUTHKE COOBIIIaeMbIX (DAKTOB, HO B LIEAOM €ro
JeSITEABHOCTb CAeZyeT MpH3HaThb MoAesHod. [haBHasi 3azaua
3TON OPraHM3alMU — Hay4HbIH aHaaus coobmenuid. Ceou co-
06pazKeHHs1 0 pe3yAbTaTaX HCCAE/I0BaHHH OHa MyOAMKYeT B 06 -
ctBeHHoM :xypHare «Sceptical Inquire» («Cxenruueckuit uc-
CAeZIoBaTeAb» ).

B Poccuu nocae orvennt nensypbt B 1989 rogy uccaeno-
BaHMs [OHKOTO MHpa PasBEPHYAHCb O4YeHb NTHPOKO. B Tom ke
roay locyaapcTeennbiit koMuTeT 1o eAaM H306peTeHHH U OT-
KPBITHH BIIEPBbIe 33 CBOIO MHOTOAETHIOI HCTOPHIO CYILECTBO-
BaHHs BbIZJAA aBTOPCKOE CBH/IETEAbCTBO Ha HETPaAMIIHOHHbIH
crioco6 ueauteabctBa sHamenutod /l:xyne /laBurtamsuam.
B nocaeayromye roabr 6biaM yuperKzeHbl HAYYHBIH KOMHTET
«DBuosneproundopmaruka» Bo rase ¢ akagemukom B. T'1. Kas-
HaveeBbIM, LIEHTP 110 ICUXOTPOHUKE H HAPOJHOMY IIEAUTEABCT-
By (npesugent d. K. Haymor), Mouza napancuxororuu ume-
i A\. A. Bacuabesa (aupextop — A0KTOp MeMIIMHCKHX HayK
A.T. Au), Mexaynapoaubiit 0611ecTBeHHO-HayYHbIH KOMH-
TeT «KOAOTHsI YeAOBeKa U SHEPTOMH(POPMATHKa» BO TAABE C
npodeccopom B. H. Boauenko, Axazemus sueprounopmary-
OHHbIX HayK (TIPe3HAEHT, ZOKTOP TEXHHYECKHMX HAYK, aKa/JeMHK
M. P. Xannesepos), Me:xBeJ0MCTBEHHbIH HAYYHO-TeXHHYECKHH
nentp «Bent», upme Mexaynapoaupiit HHCTHTYT TeopeTHyec-
kol u npukragnon gusuku PAEH (remepaibubiii aupextop,
akazemuk PAEH A. E. Axkumos). B 1994 r. 8 Canxr-I lerep-
6yprckom [ocyzapcTBEHHOM MHCTHTYTe TOYHOH MeXaHHMKH H
ontuxu npogeccopom 1. H. ZlyabueBbiv 6b1n chopmupoBan
[lentp snepro-ungopmauunonnnix texnororui (LIQUT
['UTMO). Bbimra B cBeT ocHoBaTeAbHasi paboTa SHIIMKAO-
neauyeckoro xapaktepa «I laparncuxororus u coppemennoe ec-



PervcTtpauns aHeprovHhopMaumoHHbIx AsneHun M 21

TecTBO3HaHHe» JA0KTopa 6uororuueckux Hayk A. 1. Jly6posa
u zoktopa ncuxororudeckux Hayk B. H. [ Iymxuna [10].

Peryaspuo B Poccun mpoBoaaTcss HaydHbIe GOPYMbI TIO
npo6aemam Tonkoro mupa. B ux umcae poccuiicko-amepukan-
CKHil ceMHuHap 10 6Ho3HeprouHgopmartuke «Bsrasia B 6yay-
mee» (1993 r.), Mexaynapoaubie nayunbie konrpeccol «Pe-
aabHocTb Jonkoro mupa» (1994 u 1995 rr.), exeroaunie Ko-
sbipesckue utenus B MI'TY um. Baymana u muorue apyrue.

O603peBast peTpOCIIEKTHBY HCCAEZOBaHUs (PeHOMeHOB [0H-
KOTO MHpa, MOKHO OTMETHTb TIepHOJMYECKHe TIepepbIBbl. JTH
«TIPOBaAbI» HaBOJAT Ha TPYCTHYIO MBICAb: BPEMS ZASl Macco-
BOTO TOCTH2KEHHs! 4eAOBEYECTBOM CYIIHOCTH |0HKOro MHpa elle
He TIPUIIIAO.

B sakarouenne xocHemcsi MHTepeCHBIX HCCAEZOBAHMH IO
teaenatun (1985—1995 rr.) HoBoCcH6HpCcKOro ToKCcHKOAOTA
aokropa 6uororuu npod. C. B. Crepanckoro. O6bextom ero
HabAtosenuit 6piau Mbimu. Criepanckuit paspaborar meToz
PETHCTPAIIMU TeAeNaTHIeCKOro BO3IeHCTBHs Ha MbIIlel Ha pac-
crosauu Mocksa—Hosocubupck [12]. Tloapobuoe usrozse-
HHe pe3yAbTaTOB 9TOH PabOTbI PUBEZEHO B rAaBe 7.

COBpElVIeHHOE COCTOAAHNE I'IpOﬁﬂEMbI

Ecau B nepsoii norosune XX Beka BompocaM MaparicHXoA0-
U U ICUXO(PU3BHUKHU JaBAAH BECbMa OCTOPO2KHYIO OLIEHKY, TIPH-
3HaBasl, OHAKO, UYTO «B 3TOM YTO-TO €CTh», TO B HACTOSIILEE
BpeMs KapTHHa usMeHuAach. CerozHs Mbl UMeeM BO3MOKHOCTD
O3HAKOMHUTBCS C CAMbIMH Pa3HbIMH HCCAEJOBAHHSMH, TIPOBO-
JAUMbIMH caMbiMH pasHbiMH AtozbMH. CoBokymHOCTb paboT B
3ToH 06AacTH (@ Mbl YIIOMSIHYAH TOABKO HEGOADIIYIO HX YacTb)
CBU/IETEABCTBYET O CYILECTBOBAHHH (DEHOMEHA MICHXOKHHE3A,
TeAenaTHH, SICHOBUICHHS U Ip. |eM He MeHee, MEXaHH3M 3TOTO
peHomeHa 710 cux nop HeussecteH. (Dusuku, 6uororu, ncuxo-
AOTH MHOTHMX CTPAaH MHpPA MPEATNPUHUMAIOT TIOMBbITKU €r0 YCTa-
HOBAEHHsI, 0COGEHHO YIOPHO 3TH paboTbl BeayTcst B Poccun.
OueBuzHO, YTO Ha OCHOBE CYILECTBYIOILEH Hay4HOH KapTHHBI
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MHpa aHOMaAbHbIe ABACHHUSA He 06baAcHUTDb. JIAa pernenus sToi
3aJauM 10TPebyeTCsl CYIeCTBEHHO PacCHIMPUTh COBPEMEHHYIO
HayuHylo mapazurmy. Kak yzke ynmomunaroch, Takue paboTbl B
MHpe TIPOBOJSTCA.

B KoHIIe mpOIIAOTO CTOAeTHSI HBMEHHAOCH M OTHOIIEHHE 06-
IIIECTBEHHOCTH K 3TOH MpobAeMe: CO3/1aHbl MHOTOYHCAEHHbIE Op-
raHU3all|H, 0Obe/IUHSAIONINE 3aHHTEPECOBAHHbIX AMII, 3Ta TeMa
06Cy2KaeTCsl B PA3AHYHbIX 2KypHAAAX U Fa3eTHbIX IMyOAHKALIHsX,
BbIITyCKaroTcs Tonyadprble (Hanpumep, « lepmunatop») u crie-
imanusupoBannble («CosHaHue U PUSHYECKas PEaAbHOCTb» ) Ha-
YUHbIE 2KyPHAAbI, TIPOBOJSATCS Pa3AMYHbIE KOH(EPEHLIMH U T. .

[lpu atom cymecTByer u obpaTHasi CTOpoHa MeZaAH: MPO-
SBUAM aKTHBHOCTb OTZI€AbHbIE ZI€AbLIbI, CTIEKYAHPYIOIIHE Ha He-
3HAHMM OKPY?KAIONIMX U M3BAeKalolIHe U3 3Toro zoxozpl. Ha-
PAZLY C TAAQHTAMBBIMH HCCAE0BATEASMH, CIIOCOOHBIMH OKa3aTb
peaAbHYIO TIOMOIIb AIOJAM, ZeHCTBYeT LieAas apMHsl IIapAaTta-
noB. | lo-BuzuMoMy, B pasBuTHH O6IIeCTBa TakHe SIBAEHHs He-
H36€:KHbl. B CAOXKHOM TMOAOKEHHH OKa3aAHCh 2KypPHAAMCTbI H
APYTHe COTPYAHUKHU CPeJACTB MaccoBoi MHpopMaru. VIHe mpu-
XOZMAOCD 6bITh CBUZETEAEM M pasyBaHHs KAKOr0-HHOYAb «CEH-
CAalLIMOHHOTO 3asBAEHHs» THIIA «Mbl 3aperMCTPHUPOBAAM BbIXOJ
ZYIIH U3 TeAa YMepIIIero 4eAoBeKa», U, Ha060pOT, OCKOPOAEHHS,
TIPUTECHEHHsI AU, TIDHYACTHDIX K H3Y4EHHIO aHOMAAbHbIX SBAE-
uuit. OueHb pesKo BCTPEYAIOTCs 2KYPHAAMCTbI, KOTOPblE BHUKA-
IOT B «KyXHIO» y4eHOro, 6epyT Ha ce6st TPy, KaK-To TIOHATh MPH-
MeHsIeMbIi METOZ M BOOOILe cepbe3HO OTHECTHCD K TpoBAEMe.

B xonue 1999 roaa 8 PAH 6bira cosgana cnennarbhas
KOMHCCHS 110 60pb6e ¢ A2eHayKOH M0, PYKOBOJCTBOM JIeHCT-
BuTeabHoro unena PAH akazemuka 9. I'1. Kpyragkosa; on
sbimyctuA B 2001 rogy kuury, coctosinyio B 0CHOBHOM U3 €ro
cTareil, OIy6AMKOBAHHBIX B Pa3AMYHbBIX Ta3eTax B MOCAEJHHE
rozbl. ABTOp 1MoYeMy-To MOYTH He YIIOMHHAET 06 SKCIIepHMEH -
TaAbHbIX HCCAEOBaHHSAX. AeHbI KOMHCCHH OTPaHUYUBAIOT CBOE
HEraTUBHOE OTHOMIEHHE IITaMIIaMH: «AXKEydeHbIH», «MPaKo-
6ec», «ydeHbii ¢ 60AbIOH Aoporu» [13].

Koe B uem ¢ Humu moxHo coraacurbes. Ceityac zeficTBu-
TEABHO TOSIBUAOCh MHO2KECTBO aBaHTIOPHCTOB, KOTOpbIE, TaK



PervcTtpauns aHeprovHhopmMaumoHHbIx AsneHnn B 29

CKasaTh, «KOCSAT» M0 3KcTpaceHcos. | Ipearararorcs comuu-
TeAbHble AeueGHble YCAYTH, BOSHHUKAIOT ydpe:KzeHus, oberna-
IOIME UCLIEAEHHE OT AKOGbIX GOAe3HEH, MOMEHTAAbHOE pellie-
HHe Ballux MpobieM. lakoe MOAOKEHHE CBH/IETEAbCTBYET O
6eCIIOMOIITHOCTH 06111eCTBa, 06 OTCYTCTBHH XOPOIIO OPraHU30-
BaHHOH HAYYHOU DKCIIEPTHU3bI, O HE3YUIaCTHOCTH rOCyapCcTBa K
Hy2xaam Hauud., OnacHOCTb, UCXOASIIYIO OT «IICEBJOTOCHS-
ILIEHHbIX», HEAb3sl HTHOPHPOBATD.

Bepuemcs, oanako, k obcyxxaaemoit reme. Mbr Brpariie npo-
CA€ZIUAM HCTOPHIO HCCAEIOBAHHsT aHOMAAbHDIX SIBACHHH 3a [OCA/L-
uue 150 aer. Bpocaetcs B masa caeayromas ocobeHHOCTD: YTO-TO
3apErMCTPHPOBAHO, — Ka3aA0Ch Obl, HaZIO TIPUAOZKUTD BCE YCH-
AMsl ZIASl MBYYEHHS (DeHOMEHA U IOBECTH ZIEAO ZI0 KOHIIA, KaK 3TO
6biBaeT B Apyrux obractsix Hayku. OzHaKo Bce MPOMCXOAMT Ha-
060pOT — TMOAYHEHHbIE Pe3YAbTATbl AHOO He TIPOBEPSIIOTCS Py -
TUMH HCCAE/IOBATEASIMH, AU60 [IPOBEPKA HX He TI0/ITBEeP2K/IAeT; TPY-
ZIbl «yTeKaloT B TecoK», 3abbiBarorcsl. | lorom rae-to B apyrom
MecTe CHOBa 3aPErMCTPHPOBAHO aHOMAAbHOE SIBAEHHE, U OIISITh
TOBTOpsieTCs Ta ke ucTopusi. IVyduTebHOE POZBHzKEHHE K HC-
THHE XapaKTepHO U Sl ZIPYTHX 06AaCTel HayKH, OZIHAKO TaM TpO-
HCXOJIUT 3aKpelAeHHe Ha «3aBOEBAHHbIX BbICOTAX», TIOAYHYAIOT
TPAKTUYIECKUE TIPHAOMKEHHSI OT/IeAbHbIE BbIBOJbI, IPOHUCXOZHT
JaAbHefllee YTOYHEHHe, IAH(OBKA Pe3yAbTaTOB.

BosmozkHo, o6bsicHeHHe KpoeTcst B TOM, YTO pe3yAbTaThl
OTIbITOB He BCErzZa MOBTOPSIOTCA. AHOMaAbHbIE SBAEHHS, TO-
BU/IUMOMY, CBSI3aHbI C TICHXHYECKHM COCTOSIHHEM YeAOBeKa, a
OHO KpalHe HeycToHuuBo. Bocrpoussesenne HayaabHbIX yc-
AOBHH OMbITa MPAKTHYECKH HEBO3MOKHO. JKCTPACEHC HE MO-
KeT CZleAaTh 3TOro MPH BCEM ero CcTapaHHH. B HeycToiuuBom
COCTOSIHHH, KaK 3TO CAeZyeT U3 BbIBOZOB CHHEPTeTHKH, 3BO-
AIOLIMSI CHCTEMbI M3 TOUKH 6U(pypKaluu (TOYKH TOTepH yCTOH-
YMBOCTH) H/ET IO HeIpeJCKasyeMbIM TPAaeKTOPHSAM, U MHHH-
MaAbHOE M3MeHEeHHe HAaYaAbHbIX YCAOBUH MOKET MPUBECTH K
HeokuaHHbIM pesyabTataM. O6bIMHO B HayKe H3Y4YaloTCs yC-
ToituuBble siBAeHHsA. HeycToiuuBble cocTosHus cTaAu HccAe-
aoBatb B nocaezuue 15—20 aet, u 06 5TOM Mar0 HU3BECTHO
ITUPOKOMY KPYTY CIELIMaAHCTOB.
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Mrak, 316ch MbI CTOAKHYAHCD ¢ HEOGXOJMMOCTBIO TIPHME-
HHUTDb KaK HOBbIH METO/l HCCA€ZIOBAHMsI, TaK U HEOObIYHYIO POp-
My HHTepIIpeTalluM pesyAbTaToB. Ho 3To ToAbKO MoroBHHA
npo6aembl. BTopbiM cyliecTBeHHbBIM MPENSATCTBUEM K OCTH-
MKEHHIO 1IEAH SIBASETCS] Y3KOMPO(MHABHOCTb MPOQecCHOHaAa,
3aHHUMAIOILErocsi BOIPOCOM. |ak, HampuMep, (PM3HK JOAKEH
orepUpOBaThb TIOHATUAMU CO3HAHMUS, MbIIIAEHHUS, H3MEHEHHOTO
COCTOSTHHSI COBHAHHSI U T. [I., KOTOPbIE SIBASIOTCS] OCHOBAMH TICH-
XOAOTHH, /la M TaM orpeeAsiotcst HeognosHauno. CaezoBa-
TEAbHO, HEODOXOJUMO CO3/IaTh CUMOHO03 (PUBHKH, MMCHXOAOTHH
H, HaBepHOe, GHOAOTHH. JTO U UMEAOCh B BHZY paHee, Korja
pedb 11AA 0 HeOHXOAMMOCTH U3MEHEHHs] HAYYHOH Mapaiurmbl.

[Tono6uoe moro:kenue B Hayke garexo He HoBocTb. Ha-
npumep, B X VIII Beke, nocae nocrpoenuss Hproronom crpoii-
HOTO 37IaHHs MEXaHHKH, BCE COOBITHSI O6bIYHO CBOZHAHCH K
MeXaHH4eCKMM, U KapTHHa MHpa 6blaa IIpo3payHa U sicHa.

Ho usyuenune tennosbix siBrenuii B Haware XIX Beka, a
BITOCAEJICTBHH UCCAE/IOBAHHsI SAEKTPOMATHUTHbIX SIBAEHHH 3a-
CTaBHAM T1EPECMOTPETb Hay4Hyto apaaurmy. /laa obbsicnenus
H3AyYeHHsT abCOAIOTHO YepHOTO TeAa HeMelkoMy (usuky | [raH-
Ky HPHUIIAOCh BBECTH Ka3aA0Ch Obl IMKYIO THIIOTE3Y O KBaHTaX
snepruu. /larbiie 6bIAM cepuM OTKPBITHH, TEOPHH, KOTOpPbIE
TIPUHATO 0603HAYaTh TEPMUHOM «Hay4Has PEBOAIOLMS HavaAa
XX Beka»: KBaHTOBasi MEXaHHKa, TEOPUs OTHOCHTEABHOCTH H
1. 1. Heuro nozo6uoe nepe:xusaer u Hayka Halero BpeMeHH.

O6b14HO pesyAbTaThl OTAEAbHBIX PaboOT B 3TOH 06AACTH
nyb6AukyloTcss B peakux kuurax [3, 5, 6, 10, 11, 34, 41, 75],
psiie CrelMaAM3HPOBAHHBIX HAy4HbIX :KYPHAAOB, HallpuMep,
[4, 8, 12, 38, 64, 69], nayuHo-NOMyAsIpHBIX 2KypHAAaX H 6pO-
1opax, U3ZaBaeMblX, Kak MPaBHAO, 3a CUeT aBTopa. lupak
TaKoH AMTepaTypbl HeBeAHK. VIH(popMalHOHHbIH roA0s yA0B-
AETBOPSIETCS] MHOTOYHCAEHHBIMHU CTaTbsIMH, HalTHCAHHBIMU 6€3-
OTBETCTBEHHbIMU 2KyPHAAMCTaMH; B OCHOBHOM IPeO6AaZaloT
PasAMYHbIE «CTPANTUAKH». |akoe COCTOSIHHE COBCEM HeJaBHO
TIepeAOMHAOCD, KOT/la B CaHKT-IeTepOyPrcKOM H3aTeAbCTBE
«Becb» 3a Tpu roga 6pir0 M3ZAHO BOCEMb KHHT CYNpYTOB
Tuxonrapos [90—93]. Kauauaar rexuuyeckux nayk Tarbana
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Cepagumosna Tuxonras u g0kTOp TexHuyeckux Hayk Bura-
auit FOpbesuy Tuxonras — cepbesubie yuenbie B 06AaCTH CO-
BPEMEHHOH 9HEPreTHKH, UX TaKzKe 2KHBO HHTEPECyIOT MPobAe-
mbl Toukoro mupa. OHH HaYaAM OCBAaUBAaTb AHTEPATYPHYIO HUBY
B 9TOM HOBOM JIASl HMX HaIllpaBA€HUH CO BCEH OCHOBATEABHOCTBIO
yaenbix, | lybanunas 6ubanorexka crara MecToM ux paboThl.
Ouu nepepaboTaru rpomazinbliii 06beM AuTepaTypbl (B OCHOB-
HOM TepPBOUCTOYHUKOB) T0 npobiemMam lonkoro mupa. Pe-
3YAbTaT — 4YeTbIpe YIIOMsIHyTble KHHTH*. YIUBUTEABHO 6bIC-
TPO ZI0OBOABHO GOABIIIHE 110 HAIlEMy BPEMEHH THParKH HaIIAH
CBOEro uMTaTeAss. DTO COObITHE MO:KHO paccMaTpHBATb Kak
TPOPDIB B IPEBHIOIO, 3aIlyTaHHYIO U 3ara/lo4HyI0 06AaCTb Ha-
el »KUSHH, KOTOPbIH MpousolieA 6Aarozapsi HCKPEHHEMY
HHTepecy K 3TOH Mpo6AeMe Kak aBTOPOB, TaK H COTPYAHHKOB
H3JaTeAbCTBa «Bech».

MeTogbl Hayku 1 penuruu

Kounen XX Beka o3HamMeHOBaACSi 3HAYUTEABHBIMH JIOCTHZKE -
HUSIMH B 06AACTH Hay4YHO-TEXHHYECKOTo Tporpecca. lakue mo-
HATHSI KaK «Aa3epHast MyIIKa», «KOMIIbIOTEPUBALMS» , KAOHH-
pPOBaHHE» IEPECTAAM ACCOLUMHUPOBATHCS C (PAHTACTUYECKUMH
purbMamu. B To ke Bpemsi HabAlozaeTcst mopasuTeAbHas Je-
rpazauys HPaBCTBEHHbIX, UAEOAOTHYECKHMX ycTaHOBoK. Mup,
HAXO/SIIMICS Ha PAHH DKOAOTHYECKOH M [YXOBHOH KATacTpo-
(bl, IPOZOAKAET KHUTb B KAKOM-TO OEIIEHOM PUTME, CAOBHO
HApPOYHO MPUOAMzKAsl CBOM KOHeIL. [1eAOBeK ke B 3TOM MHpE —
HeKasi GHOAOTHYECKasl MAIllMHA, [IPUBOAUMAs B IBUKEHHE 3BE-
puHbIMM uHCTUHKTaMH. Hacamzaercst u npeBosHocuTcst Ha Bee
AaZbl UHAUBUZAYaAu3M (He MHAMBHIyaAbHOCTb!), sromctud-
HOCTb, BbIZKHBaHHe HauGOAee MPUCTIOCOOAEHHbIX. lakue Bbic-
IIM€ LIEHHOCTH, KaK AI060Bb, yXOBHOCTb, CTPEMAEHHUE K CIIpa-
BEJIAUBOCTH, 9CTETHKA CAAIOTCS B apXHB. YTepsiHa rapMOHHs

* K kouny 2003 roza B 1/l «Becb» Boimymeno y:xe Bocemb kuur T. C. Tu-
xomnas u B. FO. Tuxonnasa. — Ilpum. pes.
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yeAOBeKa M MPHPOJbI, TADMOHHs, HA KOTOPYIO YeAOBEYECTBO
OMHPAAOCh HE OJIHO ThICSUEAETHE.

[ IpumepHo Tak oxapakTeprUsoBaA Hallle «CErOZHs» aMepH-
kanckuit ncuxoror C. [pog B coeit kuure [14].

B zoxraze Mexaynapoanoit konpepennn OOH o ok-
py:Kkaromei cpeze u passuthio «I loBectka ausa ma XXI Bex»
(Puo-ae-tRanefipo, 1992 roa) sra curyauus npeacraBaena
tak: «YeroBeuecTBo nepexsusaer permaromui Moment. | Ipo-
TUBOPEYHs] Me2K/ly CAO2KUBIIUMCSI XapaKTepOM €ro pasBUTHS U
NPUPOZOH AoCcTUTAN mNpesera. /larbHeliee MpoABHzKeHHE 10
3TOMy MyTH MPHUBEJET K KaTacTpode, MPHPOZa OTIIAATHT 3a
Ha/IPyTaTeAbCTBO HaZl CO60H TAOGAABHBIM U3MEHEHHEM KAMMa-
Ta, IPOHUKHOBEHHEM 2KECTKOT'O YAbTPa(PHOAETOBOTO H3AYUEHHs],
SMMZEMHUAMHU, TOAOZOM H MOPOM».

Bosuukaa HacTosTeAbHas HEO6XOAUMOCTb OCMBICAHTD BCe
atu ipobaembl. | [pu aTOM 24€AaTEABHO ONMPATbCs Kak Ha Tbi-
CSYEAETHHH OIIbIT Pa3BUTHS HAYKH M PEAMTHH, TaK U Ha COBpE-
MeHHbIe Hay4Hble JIOCTH2KEHHMSI.

[ lepsbIv 111ar0M 371€CH I0AKEH CTATh TOMCK yTPAYEHHOH rap-
Monuu yeroseka u [ Ipupoapr. Hamm npeaxu umean kyza 6oree
3/10pOBOE TIpe/icTaBAeHHe O camux cebe, o UenoBeke, Hexern
mb1. CoBpeMeHHast Hay4Hast MbICAb, H/Isi CEMUMMABHbBIMH I1ara-
MH, 06pOHHAA AyIITy I7e-To 110 Aopore. Peaurus nepecrara yz0s-
AETBOPSITb TpeGOBaHHUAM pasyMa; MeJMIIHHA 3HATb HHUYEro He
xo4eT 0 yeAoBedeckoi gyme. IMup npomiroro He gomyckan, uTo-
6bl 9TH TIOHATHs pasjeAsiAuch. Bo Bcex obaacTsx npHHHMAarach
TpoHCTBEHHas! TIPHPO/Ia YeAOBEKa, a M(MEHHO: TeAo, yM, ayma [15].

YeroBeky cBOHCTBEHHO 3azaBaTh BOIPOCHI «KaK?», «3a-
yem?». Flcau mepsbiii — 3T0 npeporaTuBa HayKM U MOAAAETCS
H3y4eHHIO, TO BTopoil — Borpoc Bepbl. MeToz nHayku — akc-
TepHMEHT, ee 3a/la4a — PEeTHCTPUPOBATh HOBbIE (PAKThI M CTPO-
HTb MO/IEAH, TIO3BOASIIOIIME OOBACHHTD 3TH (PAKThI.

Mertoz peaurun ocHOBaH Ha OTKPOBEHHH, TIPOMCTEKAIOILEM
HerocpecTBeHHo oT Bpiciero cosnanus. OcHoBHble MoAOzKe -
HHSI PEAHTHH BOCIIDMHHMAIOTCSI Ha Bepy. B Heapax peaurunos-
HbIX Y4eHHH pa3pabaThlBaAHCD /IB€ OUYEHb Ba:KHbIE IPOBAEMBI:
MOPaAbHbIH KO/IEKC M 930TepHYeCKUe 3HAHHSI.

Wspareanctso «BECbhb» — JOBPBIE BECTHU
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MupoBas kyAbTypa onupaeTcsi Ha JBa CTOATIa — (PUAOCO-
@uto u uckyccrso. Murocopus onepupyer nousrusamu. Me-
TO/L (PUAOCO(PHH — Pa3MbILIAEHHE, AOTHKA, aHAAU3 M CUHTES.
ITOT NMOAX0J XapaKTepeH U Al HayKH, T09TOMY eCTeCTBEHHO,
YTO B HeZpax (PUAOCOPUH 3apOKAANICH MHOTHE HAyKH U cama
TeopHst TIO3HAHHSL.

McxyceTso cBsizano ¢ amoMoHaAbHOH ChepoH, OMOAHSIET
APYTHE TyTH MO3HAHUS U OAMzKE 10 METOJOAOTHH K PEAMTHH.
B uckycctBe rpomazHyio poAb HrpaeT SMOLMOHAABHOE HAYaAo,
T03BOASIIOIEE TIPOHUKHYTb B HEM3BECTHOE, OXBAaTUTb GECKO-
HEYHOe MHO2KECTBO (DaKTOB M BbIOpATh MPaBHAbHOE pelIeHHEe
Ha M0/ICO3HATEABHOM YPOBHE.

Mo:xHO nMpUBECTH MHOTO PUMEPOB HCIIOAb30BaHHS B Ha-
YK€ MOCTYAATOB Bepbl HAH BHE3AIMTHOTO 03aPEHMSI [IPH PeIleHHH
Kakoi-Au60 3azaun. MubiMu croBamu, meToabl peaurnm u
HayKH B3aMMHO NPOHHMKAIOT H JOMOAHSIOT JAPYT APYyTa.

Kaprtuna mupa, uan mMupornonumanue, BkAloyaeT B cebs
Tpe/ICTaBAEHHe O YeAOBEYeCKOH MPHPOJE, MecTe YeAoBeKa BO
Bceaennoit u cmpicae ero cymecrsopanusi. Fimenno nostomy
«TOAasi» HayKa HEe B COCTOSHMH ObITb €JIMHCTBEHHBIM AHO0
FAQBHbIM HCTOYHHKOM 3HAHUH MPU TIOCTPOEHHH 9TOH KapTUHDI.
B nosuanuu Mupa BazkeH rapMOHHYHbIH T0AX0/, KOTOPbIH 6bIA
yTepsiH B TIpollecce pa3BUTHs eBporeiickoi Hayku B XV I[—
XX Bekax.

B komne XIX Beka ¢panuysckuit gpurocod J. [1lopa,
OTMedasl yTpaTy STOM FapMOHHH, TaK OXapaKTepH30BaA KOH-
(AHKT HayKH H PEAHMTHH: «...C TeX MOp KaK 11epKOBb, HECTIOCO6-
Hasl 3aIIUTHTb CBOW OCHOBHbIE JOTMaTbl OT BO3pa:KEHWH Ha-
YKH, 3allepAach B HUX CAOBHO B TeMHHILIE 6€3 OKOH, TIPOTHBOIIO-
CTaBASisl pasyMy Bepy... C TeX 110p KaK HayKa, OlbsHEHHast CBOH -
MM OTKPDBITHAMH B MHpe (PH3HYECKOM, TIpeBPATHBIIAs MUD JIYLIH
M yMa B abCTPAKLMIO, CAEAANACh MATePUAAUCTHYECKOH B CBOMX
TPUMHIIMIAX U LEASIX, C TeX 0P KaK PHUAOCOpHUS COUAACH C TOAKY,
6ECCHABHO 3aCTPSIB Me2K/Ly HAYKOH M peAUTHeH — TAY60KHH pas-
Aa/l, IOSIBUACSL B OBILIECTBE U B Z[yHIaX OTAEAbHbBIX AIOZEH> .

«...Peaurust oTBeyaeT Ha 3anpochl cepala, OTCIOA €€ MU-
CTHYeCKasl CMAQ, HayKa — Ha 3alipochl yMa, OTCIO/Ia ee Herlpe-

2 Ha nopore Tonkoro Mupa
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B30HzeHHas Moiub. Ho npomino y:xe MHOro Bpemenu c tex mop,
KaK 3TH JBe CHAbI IIepecTaAd TIOHUMATb APYT APyTa.

Peaurus 6e3 gokasaTeAbCTBa U Hayka 6e3 HaZle:K/bl CTOAT
JPYT TIPOTUB ZpyTa, HEJOBEPUHBO M BparkAe6HO, GeCCHAbHbIE
nobeauTb oaHa apyryo» [15].

o nocaeHero BpeMeHH 3TO MOAO2KEHHE OCTaBaAOCh MPaK-
THueckH HensmennbiM. Ho ceituac, B XX Beke, Mmuorum Aro-
JAM, B TOM YHCA€ U yUeHbIM, SICHO, YTO CHHTE3 HayKH, PEAUTHH
H HCKYCCTBa HeH36e:KeH.

Crapeiimeit npukAazHOR HayKOH — MeZHIMHOH — 3aHHU-
MaAHCh KPELbl, MECTOM MPOBEJEHUsSI HAYYHbIX HCCAEZO0BAHMH
B CpeZHUe BeKa ObIAM TAABHbIM 06pa30M MOHAIECKHE KEAbH.
[Ay60KOi PeAMIHO3HOCTBIO OTAHYAAHCH BEAMKHE eCTeCTBOMC-
noitatean Kennep, Hororon, Aeit6uun. B XX sexe muorue
€CTeCTBOMCITbITATEAH 06PAIAAMCh K PEAHTHO3HbIM TeMaM, Ha-
Zesicb HaWTH OTBETbI Ha cBou Borpochl. OCHOBOMOAOKHHK KBaH-
toBoit Mexanuku Maxkc [Irank B Mae 1937 roza npountar B
ZJeprirckom (mbie TapTyckom) yHuBepcHTeTe Z0KAAZ Ha TeMy
«Peaurus u ecrecTBosHaHHe», B KOTOPOM PacCMOTPEA OTHO-
meHust Hayku U peauruu [16]:

«HuxkTo He memaer Ham orozkzaecTButh (a Haie cTpemae-
HHUe K TIO3HAHHUIO HY:K/IaeTCs B €JMHOM MUPOBO33PEHHH H Jlazke
TpebyeT 3TOro) /Be MOBCEMECTHO AEHCTBYIOIIHE U TEM HE Me-
Hee TaUHCTBEHHblE CHAbI — MHPOIIOPSZIOK eCTECTBO3HAHUS
Bora peauruu», « Peaurnosnomy serosexy bor aan nenocpes-
CTBEHHO M NepPBUYHO. ...B oTAmume ot aToro, arsa ecrectsouc-
TbITaTeAs] EPBHYHbIM SIBASETCSI TOABKO COZEp2KaHHE ero BOC-
TIPUATHSA ¥ BbIBOJAUMbIX U3 Hero usMepenuit... CaesoBaTeAbHo,
M eCTeCTBO3HAHME, H PeAMTHs Hy2KJal0Tcsi B Bepe B Dora, mpu
3TOM JAs peAMrHH Dor cTouT B Hauaae BCSKOrO pasMbIIIACHHS],
a IASl eCTeCTBOMCIIbITaTeAs] — B KoHue. Jlas ogHux oH o3Ha-
YaeT (PyHZAMEHT, a JAs JPYTUX — BEPUIMHY MOCTPOEHHS AIO-
6bIX MUPOBO33PEHYECKHX MPHHIIMIIOB .

M B sakatouenue: «Peaurus u ecrecTBo3HaHHE He MC-
KAIOHAIOT APYT APYTa, KaK KOe-KTO JAyMaeT, a JONOAHSIOT U
obycaroBAHBaIOT APYyr gpyras.
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KpusucHas anoxa
n peanuctnyeckas gpunococms

YeroBeuecTro nepezxusaer kpusuc. Oguaxo, HecMOTpst Ha Bee
CAOKHOCTH M TIPOTHBOPEYHs], TAKOE MTOAOKEHHE UMEET U CBOU
IAIOCBL: CO3ZAIOTCS YCAOBHSL IAsI IPOHUKHOBEHHS B TAYy6O0Yak-
11IMe TalUHbI ObITHsI, PACIIIUPSIIOTCS TPAHULIBI HCCAEJOBAHUH, BO3-
HHUKAIOT yCAOBHS Sl camoopranusaiuu Amanoctu. | locaeanee
BbI3BaHO OCAAOAEHHEM JOTMATOB U GOAEe BBICOKHM YPOBHEM
y3a0Bo# cBoboapl. Hamma snoxa npuraamaer yeroseka k pas-
ZYMbIO, TIOPOU ZIOBOABHO CAOKHOMY M MyYHTEABHOMY.

Kak yzxe ormeuaroch, B Haille Bpemsi COCYIIECTBYIOT U Ha-
XOZSATCSI B HENPEPBIBHON 60pble Ba (PUAOCO(PCKUX B3TASIZA HA
MHp — MaTepHaAMCTHYECKHH U uzeaructuieckuid. Hu ogun us
HUX HE B COCTOSIHUHM JiaTh PellleHHe TIPOOAEMbI MUPOIIOHUMAHHUSI.

Beuxuii pycckuit yuenniit /[. 1. Menaeaees Bbickasbisar
MBICAb 0 HEOOXOZMMOCTH TIPEOZOAEHHsT KPAHHOCTEN MaTepHa-
AusMa u ugearusma. OH roBopuA 0 HOBOM MHPOBO33PEHHH —
pearusme. Firo ocHOBO# y4eHbIi CYHTaA PABHOBHAYHOCTb TPEX
BeuHbIX HadaA (Bceompezeasiomas Tpouna): Matepuu (Beue-
ctBa), anepruu (cuabi) u ayxa (ncuxosa). «YTBep2Aa€TCSA, UTO
BO BCSIKOM PEAAbHOM Ha/lo IIPU3HATD MAH BEILECTBO, HAH CHAY,
UAHU ZyX, UAH, KaK BCErZa v ObIBAET, UX COYETAHHE, [IOTOMY YTO
OZIMHAKOBO HEMbICAUMbI B PEAABHbIX [IPOSBAECHHUSIX HH BEILECT-
BO 63 cuAbl, HH cuAa (MAM ABUzKeHHe) Ge3 BelecTBa, HU ZyX
6€e3 IIAOTH U KPOBH, 6€3 CHA U MaTepHH».

[ Terepbyprexuii npogeccop purocoduu B. A. O6yxos B
CBOEH KHHTe 3aMeYaeT, UTo «...pa3AOMHasl 9110Xa BbI3bIBAeT Ha/l-
AOMAEHHOE COCTOSIHHE ZylH. B Takue nepHoap! yXOBHbIE TIPO-
THBOpEYHsi JOCTUTAIOT BbICIeH cTeneny KoHuentpamu. Hapoga
Ha4yMHAeT MeyTaTb O MokKoe, nopsiake. V1 on BxoauT B mepsbie
JECATUAETHS] HOBOTO BEKa ¢ HOBbIMH [IEHHOCTHbIMH OPHEHTHPA-
mu. MsTymumiicss orHeHHbIH ZyX 3MOXH pa3AoMa yike IyraeT
AIO/ZIEH, CTAaHOBHTCSI HETIOHSITHbIM, U MHOTHE JAOCTHKEHHsI STOH
anoxu npezatorcs 3a6senuto. OHH 3a6bIBalOTCS BIAOTD 0 TIPH-
IIECTBHSI OYePEHOrO KOHLA BeKa, KOIZa BAPYT CTAHOBHTCS SIC-
HOH MX YHHUKaAbHast 6€3/J0HHasl TAYOHHA, HX [I0PA3HTEABHOE TIPO-
HUKHOBEHHE B TIPOTHBOPEUUBYIO CybeTaHImio mupa» [ 18].
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Paspusas ugen /. V1. Menzereesa o purocoduu pearns-
ma, ipoeccop B. A. O6yxoB npeararaer caegyromee oTHO-
1IIeHUe K IpeBHEMY BOTIPOCY O MaTEPHH H ZyXe: «...B JeHCTBH-
TEABHOCTH MaTepHsi M ZyX MPeJICTABASIIOT HElPepbhIBHOE BHYT-
peHHee eZIMHCTBO Ha BCEX YPOBHAX OpraHM3allMH GbITHA. JTO
3HAYHT, YTO ZyX COOTHOCHTCS HE TOABKO C HEAOBEKOM, HO U B
NpUHIHUIIE ¢ AIOObIM COCTOsSTHHeM MaTepuH. ...B usBectHOM
CMbICAE MOZKHO YTBEp:K/aTh, YTO O/IyIeBAEHHOH OKa3bIBaeTCs
BCSL MaTepusl...» [0 eCTb MHTEHCHBHOCTb TPOSIBAEHHS JyXa Ha
PasHBIX YPOBHSIX MaTePHH 6Y/IET PA3AHYHOM, HO IyXOBHBIH KOM-
TIOHEHT TIPUCYII] MaTEPHH Ha AIOGOM yPOBHE.

OcHoBHbIe 4epThI pearr3Ma MPOCMATPUBAOTCS YKe B aHTHY-
Hoctu. Peub uzer o criope [ Iratona u Apucrorers o nosoay
TOTO, YTO SIBAAETCS] 60AE€ HCTHHHBIM, 60Aee PearbHbIM: 1yBCTBEH-
HO BOCTIPMHMMAEMbIH MUP KOHKPETHbIX BelleH HAM obILue ToHsI-
tust o uux (uzen). I locaeamioro nosuimio orcramsan I Iaaton.

B cpeanne Bexka oguiMarbHasi 11epKOBb PE3KO BbICTYIIaAa
TMPOTHB KpaiHocTel 06oux TeueHuil. B pesyabTate 6bIA mpH-
HAT ymepennbii peaausm (Dombr AkBHHCKOTO, KOTOPBIH TMO-
MbITaACS] COEMHUTD 06a STHUX HallpaBAeHHsI.

B noBoe Bpemsi TepMHH «pearusM» BOBHHMKAET B (PUAOCO-
¢uu (. B. [1learunra, ubu ugen noAyduAn mmpokoe paspu-
tue B Poccum.

[ IpeacraButerem «pycckoro pearusma», Kak yzse TOBOPH-
Aoch, 661n . V1. Menaeaees, koTopblii cuuTan, u4To OKpy2Ka-
IOIIIeMY MUPY H3HAYaAbHO MPUCYIIH TPH PABHO3HAYHbIE COCTaB-
ASIIOIIIME — MaTepHsi, SHeprHsl, AyX. Firo B3rAsizbl oTpHIIasmch
MapKCH3MOM, HaCTaHBaIOIMM Ha MepBUYHOCTH MaTePUH H BTO-
pUYHOCTH co3HaHusl, ayxa. | losToMy pearucTHueckoe mupo-
BO33peHHe He MOAYYMAO B HallleH CTpaHe JOA2KHOH OLEHKH H
pacnpoctpanenusi. OzkecroyenHas 60pbba Mezk/ly MaTepHaAU3-
MOM U MZIEAaAUSMOM OTTECHHMAA OCTaAbHbIE (PUAOCO(CKHE Ha-
MpaBAeHHsl Ha 3aAHUH NAaH. B Hame Bpems, nmo npuxmumy
MasITHHKa, (PUAOCO(]DI BIIAAM B JIPYTYIO KPaHHOCTb — B HJea-
AusM. Peannsm mozkeT paccMaTpuBaTbhesl Kak HauboAee yzaad-
Hasl, HauboAee NPO/LyKTUBHAsH (POPMA COTAACHS MKy MaTepH-
AAM3MOM U HUZICAAH3MOM.



Fnaea 2

KAK ®U3NKIA BMAJIA B EPECb

Bctpeua ¢ H. C. KynaruHoi

Ceiiyac 51 xouy pacckasaTb 06 OJHOM COGBITHH, UMEBIIEM B
Moeil ?KM3HH BechbMa BazkHoe 3HadeHHe. Kak aTta uctopus cps-
3aHa C TeMOH KHHIH, YUTATeAb Y3HAET YyTb T032Ke.

Sro npousomro B 1978 rogy. Mens u moro nokobinyto :xeny
Hazexay MuxaiirosHy npuraaciaa B rocTH ee IBOIOPOZHAS CeC-
tpa Auzaouka. B Tot zenb s ¢ yrpa uyBcTBOBaA Cebs HeBaHO, a
TIOCEMY CTaA OTHEKHBATbCS OT TIPUIAAIIEHHs], 32 YTO TIOAYHMA OT
ANuzgouxu naronsit: «...VIbl :ke us-3a Tebs Beuep opranusosaiu!
Ozna Hama 3HaKOMast 6yZIeT IEMOHCTPHPOBATb Pa3AMYHbIE HyzIe-
ca, cobepyTcst uarepecHbie Aoau. Bor ¢ Hazeit Hyz2xub kak rsu-
ku. OzHMM CAOBOM, He B3zlyMaii OTKa3bIBaThes, MPUXOzHU!»

...O6brunas netepbyprekast KBapTHPa, TPAAHIHOHHBIH CTOA.
Hac snakomsat ¢ Hunean Cepreesnoii Kyaarunoii, ee myzem
Buxropom Braaumuposuuem, um:xenepom-asnekTpukom, apy-
rumu roctamu. Vbl mpHcazkuBaeMcsi, BKAIOYaeMcsl B OBIIYIO
6ecexy. 13 pasrosopa s mocrenenHo ysHao, 4T0 OMH U3 roc-
Teil, MO2KUAOH yeroBeK, MHOro AeT mpobuin B [ YAAle. Yike
6yayun peabUAHTHPOBaH, OH 3a60AeA — HayaAach CIIOHTaH-
Hasl FaHTpeHa. JTO OUeHb CTPAIIHAs GOAe3Hb, BbI3BaHHAs TPOM-
6aMH, 3aTOPMa:KHBAIOIIUMH KPOBOTOK; HAYHHAIOT YePHETb
MaAbIIbI, YeAOBEKa My4aloT cTpalHble 60au. UTobbr cacTu
»KU3Hb, TIPUXOJUTCS aMITyTHPOBATb MaAbLbl, TOTOM CTYITHH,
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TI0TOM HOTH; 60A€3Hb T0pazkaeT PyKH, IpyTHe YacTu TeAa. B ko-
HEYHOM HTOTe YeAOBEK (PAKTHIECKH T10IBEPTAETCsl YeTBEPTOBA -
uuo. [ lpuunnbr 3a6oreBanuss — o6MopozkeHHs1, CTPeCchl, Ts-
MKeAeHIIHe yCAOBHs :KU3BHH.

A crarkuBarcs ¢ takum cayuaem. C Moum (poHTOBBIM
JPYTOM TOzKe B CBOe BpeMsi TPOM301IA0 HecyacTbe. He 6yay
OIHCBIBATb MOZPOGHO BCIO XKYTKYIO KAPTHHY €ro MyYeHHH, CBU -
ZleTeAeM KOTOPbIX 1 ObIA, CKa:Ky AHMIIb, YTO HUKAKHE GECYHC-
AEHHbIE OTlepallii B KOHEYHOM MTOTE TaK M He TIOMOTAH.

A1 Bciomunan Tparuueckyto cyap6y csoero apyra, FOpbi [he-
60Ba, CAyIIasi HCTOPHIO MOEro HoBoro 3Hakomoro. Koraa y nero
TMOSIBUAMCh GOAM B HOTaX, OH O0OpaTHACS K BpadaM M TIOTaA B
6oabHuIy uM. Meunukosa. Doan yeuausaruch. Bo spemst oue-
peaHoro 06xo/a Bpad, yBUJEB TOYEPHEBIIHE MAaAbLIbl, CKa3aAa:
«Heobxoauma cpounasi amnyrauusi». BoabHolt He coracuacs
Ha OIepaIIMIO, HAYAAHCh YTOBOPbI, U TYT-TO H BCIIABIAO BOCIIO-
MMHaHHe: 60AbHOH cAbImaA yTo-To o BosmozkHocTsix H. C. Ky-
AaruHol. CBsisaTbest ¢ Helt yzaaoch uepes o6IIyI0 3HAKOMYIO.

Huneab Cepreesna npurina B 60oabuuity. Ee nposoauau B
TaAaTy, OHa IPUCEAA BO3AE KPOBATH GOABHOTO H TIPHAOZKHAA PYKH
k ero Horam. | logepzxara ux nekoropoe Bpemsi. Boau npomniau!

Kyraruna sasiBura BpauaM, YTO OHa B COCTOSIHMM MOMOYb
GOABHOMY, OZHAKO, TPe:K/e YeM MPHUCTYNaTb K AEYEHHIO, OHa
TMONPOCHAA BbIZATh €i YTO-TO BPOJE CIIPABKH O TOM, YTO Bpay He
BO3pazkaeT MPOTUB ee BMellaTeAbcTBa. Bpau zath Takyto cripas-
Ky oTKasaicsi, Kyaarnna BmermBaTbhcst He 3axoTeAa, 60AbHOM
KPHYaA M OTKa3bIBAACS IEAAThb ONEPALMI0O — CAOBOM, KOAAM-
3us... B kouue kouuos, Tpebyemyto 6ymary Boigaru. [ losanee,
CTOAKHYBIIHCh C CAMbIMHU Pa3HbIMH BEILIAMH H HabPaBIIHCh OIIbI-
Ta, 51 TIOHsIA, uTo AelcTBusa KyAaruHoi 6biAM MpaBHABHBIMH.

Kynaruna npucrymmaa k aedenmro. OHo 3akAr04anoch B TOM,
4TO K OTZAeAbHbIM Toukam Teaa Hunean Cepreesna mognocuna
pyku. DoabHOM orrytnan Temnao, MHOMAA azke KiKEHHE, U TIOCAE
TSATH-CeMU ceaHcoB eMy cTao Aerde. (Dunan ceii ucropuu Takos:
GOABHOH yIITeA U3 GOAbHULIbI Ha cobeTBeHHbIX Horax. OH npogoA-
»KaeT uspezKa BeTpedarbest ¢ Kyaarunoi, kotopast ¢ mpo@raak-
THYECKMMH LIEASIMH TIDOBOJIUT TIPOTPEBaHMsl OT/IEAbHbIX TOYEK.



PervcTtpauns aHeprovHhopMaumoHHbIx AsneHun M 39

VlMHpOBVI3VIpOBaHHbIe OnbIThbl

[ Tocae aToro pacckasa MHOTHE M3 IPUCYTCTBYIOIIMX CTaAM BCIIO-
MHHATb 0 uyzecax, npoussogumbix Kyrarunoit. Tyt Hunean Cep-
reeBHa o6paTUAACh K XOBSIHKE JI0OMa: «XBAaTHUT PasrOBOPOB, Ja-
BaliTe 51 AyHlIle 4TO-HHOY/b OKaKy. J\H/I04Ka, TIPUHECH KOMITac».

Xossiika npunecaa komnac. Kyaaruna crara koazosatb Haz
HHUM, COBepIasi KPYTOBbI€ IBUKEHHS! Aa/IOHbIO BIIPABO, H BPYT
B 9Ty K€ CTOPOHY HadaAa BepPTEThCS CTPEAKa. 3aTeM — Ha-
060pOT, TOMIAM KPYTOBbIE /IBUKEHHs] BAEBO, U CTPEAKA HauaAa
BepTeTbcsl BAeBo. KyAaruna, onuchiBara KpyTH AaZIOHbBIO U /IBH -
raaa pyKy BIlepesl, CTpeAKa KOMIaca BepTeAach, a caM KOMIIac
asuraacst Bcaeg 3a pykoit. | Ipu aTom paccrosinue mexay kom-
nacom u pykoit 6bir0 cantumerpos 10—15.

A noayman: «I lozkanryii, aTo Hetpyano caeratn, ecan mezx-
Zly TIaAbllaMM 3azKaTh MAaA€HbKHMH MarHHTHK, CTpEAKa 3aBep-
tutca. Ho nouemy noaser no croay cam xomnac? Hasepnoe,
IZie-TO NPUBsi3aHa HUTKa». Bce Moe BHUMaHHe B JlaabHelIeM
ObIAO HAIlEAEHO HA MOUCK MAarHUTHKOB U HUTOYEK, HO HHYErO
He ObIAO OOHApy2KEHO.

Kyaaruna Bce 6oree Bxogura «B popmy». OHa cHsira ¢
NaAblla MaCCHBHOE 06py4aAbHOE KOABLIO, C/IEAAAA U3 AA/IOHEH
cB0e06pa3HyI0 aHTEeHHY M, HABO/s €€ Ha KOABIIO, CTaAa OHSTh
€ro 1o CTOAY U3 KOHIIA B KOHeIl. 3aTeM MOMPOCHAA Y XO3HKH
[yCTON (Dy?Kep U ZaBal TEM K€ MAHEPOM J[BUTaTb €ro 10 CTO-
Aemmuie. S 06paTHA BHUMaHHe Ha CTPAHHDBIN XapaKTep TOTO
ABUKEHUS — (yzKep Kak Obl CATKa MOATNPbITMBAA HaZ, CTO-
AOM M JIBUTaACsl B IPOTHBOTIOAO?KHOM HAINlPaBAEHHH OT AaZl0-
Hel, obpasylomux «aHTeHHy». JlauHa myTu coctaBasira 15—
20 cm, mocAe Yero Mbl AOBHAM (yzkep, Nazaromui ¢ kpast. «Ha-
BepHsKa, 9TO HUTKH, HATSHYTbIE [0/l CTOAOM», — PEIITHA 5.

Hacrana uepesn caeayromero Homepa: mo npocbbe X03sHKU
aoma Kyraruna nayara menst «rpetb». Jlepzka razonb Ha pac-
CTOSIHMH TIPHMEPHO D CM OT MO€H, OHa CIIPOCHAA MEHsI, UTO 5
gyBcTBy10. « Huuero», — orBetun s1. «A ceituac?» «Kamer-
cs1, OIIIYINAIO TEMAO, a cefyac ropstio. — lepreTb MozkeTe? —

Zla, 1o ouenb ropsao».
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ITa IeMOHCTpalIHsl MeHsl 0CO6EHHO 3aMHTEPECOBaAA, TaK Kak
MOs1 ClleHaAM3als B (DU3HKE CBsA3aHa C U3YyYEeHHUEM IIPOLIECCOB
TepeHoca TeMAOBOH 3Hepruu (TernAogusuKa, sHeproHusuKa, Tep-
moaunamuka). Hy, aymaro, nazo npoussectu usmepenue tenno-
BOI'O II0TOKAa, TeMIlepaTypbl, BOOOIIEe BCKPbITb MEXaHH3M JTOrO
npouecca. B zanbHelimenm 51 Bce Tak U czearo, HO ceHyac MHe
BC€ PABHO HEITOHSITHO: OTMETAs MBICAD O XKYAbHHYECTBE, C MO3H~
IIMU (DU3UKH 51 HHYEro He MOT TOHSATb. DTOTO He JOAZKHO ObITh!
Mos :xena Tak:se QUsHK, B TO BpeMsl OHa paboTaAa /IOLIEHTOM
Ha Kajezape (PU3HUKH B ]\CHI/IHI‘paﬂ,CKOM TMMOAUTEXHUYIECKOM HH~
cruryte. Vbl 06a dyBcTBOBaAM ce6si He B CBOEH TapeAke.

Beuep me:xy Tem npogoazKancs, U Mbl HACAYIIAAMCD BCS-
yeckux pacckasos npo nozsuru Huneab Cepreesunr: okasa-
AOCb, OHa 00AaZAET TeAETIATHYECKUMH CIIOCOOHOCTSIMH, HHOTZA
nposiBAsieT cebs1 Kak sICHOBH/ELl, MHOI'O FTOBOPHUAH 00 yZAauyHbIX
OIbITaX A€YEHHUs U TaK JaAee.

YameutenosHoe nanevyexHune

Kax 51 ynomunana B camom Hauaae, B TOT ZieHb 51 4yBCTBOBaA cebst
HeBazkHO. Bcro cBOIO :H3HD 51 3aHMMAaACS CTIOPTOM U B CBOH TISITh-
ZIECAT, B O6ILEM-TO, HE MOT [102KaAOBAaThCs HA 3/I0POBbE.

Oanako curbHbIE MOTPSICEHHsT CIOCOGHBI CBAAUTb C HOT U
MOAO/IOTO, Kpernkoro yeroBeka. Hesazoaro zo onmcpisaembix
COOBITHH 51 TIEPEKUA MOILHBIA CTPECC U MOYYBCTBOBAA, KaK BO
MHe 4TO-TO 060pBaAOCh. S1 He MOT czeAaTh TAYGOKUH BOX —
npuxsaTbiBaro cepaue. O6paTHBIIMCh K BpauaM, He MOAYYHA
HH TIOMOILH, HH Jla?ke TOYHOrO JMarHosa.

[ Tostomy, ycabnmas o 4yzecHbIX HCLIEAEHUSAX, 1 06pATHACS
k Hunean Cepreesne c npocs6oii nomoun mue. K Ty, k Mmoemy
YAMBAEHHIO, OHa oTKasaAach. | Iporaotus o6uzy, s mountepe-
COBAACH, B 4eM MpHYHHA. «Y MeHs HeT amrapaTa sl orlpe/ie-
AeHHsl 6MOAOTHYECKH aKTUBHbIX obAacTel (aKymyHKTYpHbIX
TOueK)», — 6bIA oTBeT. K ToMy BpemeHu 51 Koe-uTo cAbIITaA
006 9TOM M 3HAA O TIPHHLIMIIE PABOTHI TaKOro mprbopa.

Beuep koHumacs, Mbl paccTaruch, OAHDIE BIIEYATAEHHH OT
YBUZIEHHOTO H ycAbIanHoro. Bekope st B3sia oTryck u yexan Ha
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aecatb auelt B Kpbiv B Hazexs/1€e, YTO 9TO MOMOKET MHe PHIHTH
B cebs1, BOCCTAHOBHTb 3710poBbe. Ho Huuero me momorao: s xo-
ZIIA OCTOPOZKHO, CAOBHO HHBAAHJ, M GOSIACS TAYGOKO B3/I0XHYTb.

BepuyBimmch 10Moi, 51 ¢ MOMOIIIbIO HAIIMX MEXaHUKOB 6bi-
cTpo cobpar MPU6OP NS ONpeIeAeHHs] TOUEK aKyIyHKTYpPbl H
cesizarcsi ¢ Kyaarunoit. Ona ocMotpeaa npu6op, ogo6pura ero
H [IPUCTYTIHAA K AEYEHHIO, MPOlie/lypa KOTOPOTo GbiAa BechMa
npocTa: Mbl BcTpeyanuch aoma y Auzouxu, Kyraruna onpeze-
ASIAA HECKOABKO TOYEK aKyMyHKTYpPbl H «TpeAa» uX. S1 omryman
TIOCTEIIeHHO HapacTaBlIee TEMAO, BILAOTb 0 AETKOTO O2KOra.
B caeayrommii pas o6pabaTbiBaruCh yike ApyTHE TOUKH.

«Yro Bor zeraere, Hunean Cepreesna?» — mounrepeco-
BaACS A1,

«/la y Bac Tyt nyctak, npocto rosoputb He o uem. I Ipo-
H30I1IEA CTIA3M COCYZA, U 51 eT0 pa3pabaThiBalo, MepeBozKy Crasm
M3 O/IHOTO MeCTa cocyaa B Apyroe». Jleaast «mporpesanusi»,
Huneab Cepreepna 60aTara ¢ X0351HKOH 0Ma 0 BCSKHX Iy CTs1 -
kax. Hecuabnast 60Ab nepemernarach us-1oz AOMAaTKU B PyKY,
B MaAell, U TaK MPOJOAMKANOCH TPH JHS.

Yrpom yetBepTOro AHs, MPOCHYBIIMCH, I OCTOPOKHO CJle-
Aaa Baox. | lpucaymancs k ceoum omymenusim. Bpozge ne 60-
auT. S B30XHYA TAY62Ke, 3aTeM HabpaA MIOAHYIO TPY/b BO3AY-
Xa — M TOHsIA, uTO BbisgoposeA. Hazea kpoccosku, crioprus-
HbIH KOCTIOM U OTIIPABUACS HA YTPEHHIOKO TIPOGEKKY.

OpFaHVISHLI,I/Iﬂ OnbITOB

Berpeua ¢ Kyaarunoit nepesepnyra Mou mpeacraBaenus o6
okpy:atomem mupe. Cob6CTBEHHBIMM Ia3aMH, ia 4TO TaM TAa-
3aMH — cep/leM, B OYKBaAbHOM CMBICAE STOTO CAOBa, s1 ybe-
JUACS, YTO PAZOM C HaMH, 60K 0 60K, CyIIeCTByeT HeUTO Heus-
BesaHHoe U HeobbscHumoe. Ho, kak akcrnepumenrarop, s He
MOT' CMHPHTbCSI C MBICABIO O TOM, YTO 3TO HEYTO U AaAblie Oy-
zetT octaBatbcst HeusBeganHbiM. Huneab Cepreesna, co coeit
CTOPOHDI, TaK2Ke XOTeAd y3HaTh, [I04YeMy OHa oOAaZlaeT TaKUMHU
cniocobuoctavu. Ona ckasana, 4TO FOTOBa MPEAOCTABHTD cebst
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ZAst paboThI, 1a6bl yueHble OIbITHBIM ITyTeM YCTaHOBHUAH HCTH-
Hy (MAH, BO BCAKOM CAydae, MOMbITAAMCh 3TO ceAaTh). S mo-
4yBCTBOBAA, YTO MOMU :KEAAHMs COBMNAZAIT C MeYTaMH
H. C. Kyaarunoii.

B To Bpems s 3sanuman noct pexropa Jenunrpazckoro uu-
crutyta Tounodl mexanuku u ontuku (AMUTMO). Oto ynu-
KaAbHOE yupe:K/IeHHe, TIPeIOCTaBASIOIIee NHPOYaHIITHe BO3MOK -
HOCTH B 06AacTH NpubopocTpoenusi. B uncTtutyTe TpyAmArch
BbICOKOKAACCHbIE CrielMaAucThbl. S1 cobpar rpymmy us Beaylux
pusukos NMTMO, pacckasar um o cBoem 3HaKOMCTBE C
H. C. Kynarunoii, o ee cioco6HOCTSIX 1 MIpeANOKHA IPOBECTH
KOAAEKTHBHYIO HAay4HO-HCCAEZI0BATEAbCKYIO paboTy.

Mou npeanozkenust 6biau BeTpedeHb! 6e3 0CO6OT0 SHTY3H-
asMa, oJiHaKo BcTpedy ¢ KyaaruHol Bee e pemmman opraHuso-
BaTh. | [peBapuTEAbHO HaM MPEAICTOANO O3HAKOMUTBCS C pas-
AMYHBIMHM MaTepHaAaMU: AOOUTEAbCKHUMH BHIEO(PUAbMaMH,
TIPOTOKOAAMH HCTIbITAaHHE H TaK ZaAee.

prnna JKCNepnumMmeHTaTopoB

Heoanokpatao otzeabHble yueHble MbITaruch HabAIOZATb U
H3y4aTb YAUBUTEAbHbIE (DEHOMEHbI, KOTOPbIE JIEMOHCTPUPOBA-
Aa Hunean Cepreesna Kyaaruna, ubine, x cozkarenuo, ymez-
mas u3 xusHu (B anpeae 1990 roga). Ona 6pira criocob6Ha Ha
PACCTOSTHHUM BbI3bIBATh Y YEAOBEKA I(PPEKT 2KKEHUST KO2KH (6140-
TepMO3(PEKT); BO3AEHCTBOBAaAA HA CTPYKTYPY H COCTOSIHHE
pasHbIX MaTepHaAoB (Bozy, MAaCTMacCy, TOAUMEpPHDbIE BOAOKHA
U T. I.); 3aCBeYMBaAa YIIaKOBAaHHbIE B HEMPOHUIIAEMbIH KOH-
BEPT (POTOMaTepHaAbI; MepeMelllara B MPOCTPAHCTBE AErKHe
Tpe/IMETbl; TIPUBOJIUAA B /IBHKEHHME CTPEAKY KOMIaca; O6Ha-
pyzsuBaAa crpsTaHHble npeametbl u T. 1. Ona o6razara Tak-
2Ke ZlapoM SICHOBH/IEHHsI, AeYHAa 6OAbHBIX.

Berpeua ¢ H. C. Kyaarunoit u osnakomaenue ¢ (axrtiye-
CKHM MaTepHaAOM ybesHAH MOMX KOAAET HadaTb paboTy.

Kak s rosopua, nonbITku npoBezeHHsl 9KCIIEPUMEHTOB
npeanpunuMarnch panee. Ho a0 cux nop nogasasromee uncao
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OIIbITOB MPOBOAUAOCH 6eCIOPAZOYHO, OTCYTCTBOBAaAA YeTKast
nocranosKa Borpoca nepez I Ipupoaoit. Beiau, npasaa, uckaro-
YEeHHMS: COTPYAHUKH HeHPOXMPYPTrHYECKOro MHCTHTYTa UM. | [o-
AEHOBa CTaBHAH YETKHH OIBIT M0 BbIACHEHHIO BAMSIHHSI GHO-
orepaTopa Ha 3alleyaTaHHble B 3alIUTHbBIA KOHBEPT (POTO- H
PEHTreHOBCKHe MAeHKH. Borpoc noctaBaen npeseabHO KoppeKT-
HO, TaKUM 2ke ObIA M MOAyYeHHbIH oTBeT. PesyabraT okasancs
CTOAb OLIEAOMASIIOIINM, YTO Y4aCTHHKH DKCIIEPHMEHTa /aAH
MHCbMEHHOE 0653aTEABCTBO He ITyOAMKOBAaTb MaTepHAAOB B OT-
KPbITOU IEYaTH. O60 Bcem aTOM pedb OyZeT UJATH JaAblIlle.

Atu 3(p(PEKTbI He HAXOAUAH OOBSICHEHHS C HOSHgI/IffI cyiue-~
CTBOBABIIMX Hay4HbIX B3TASZ0B. DoAee TOro, y4acTHHKH 9KC-
TIEPUMEHTOB YacTO ObIBaAM HAaCTPOEHbI BECbMa CKENTHYECKH,
nopoi Hezo6pozkeraTeAbHO. OcHOBHOE BHUMaHHe 06pallaroch
Ha BO3MO2KHOCTb TIpUMeHeHHs1 ryAepckux npuemos. Ognako
HHKOMY He YZIaAoCh NOKa «II0HMaTh 3a pyKy» orepatopa (Tak
B ZaAbHeHieM 6yzeM HasblBaTh [€MOHCTPATOPA YKa3aHHbIX
¢penomenos) H. C. Kyaaruny.

quguaj\belx C0o00IIeHHH 06 HCCAEZ0BAHMAX HE IEAAAOCD:
OfacaAHCh OCYK/IEHHS TOCYZapCTBEHHbIX M MapTUHHBIX YHHOB-
HuKoB. OHO U IOHSATHO, J0CTaTOYHO PACCMOTPETb, CKazKeM, OITbl-
ThI 110 TICHXOKHUHE3Y — TCHXUYECKOMY BO3ZEHCTBUIO Ha 06beK-
ThI »KMBOH HAM KOCHOH TIPHPOZbI, HAH, €CAH CPOPMYAHPOBATDH
Tpollle, MepeJBUKEHHIO PeAMeTa 110/, BAUSTHHEM TICHXHKH OITe-
paropa. Cpasy Bcraer Bonpoc: «To 2xe neppidno — cosHaHue
uAM MaTepusi?». MapkcucTckas (pUAOCO(HS ONpesieAsAa OIHO-
3HAYHO — TEPBMYHA MaTepHsi, BTOPUYHO cosHauue. Vlarepua-
AHM3M AezKaA B OCHOBE TapTHHHOTO MHPOBO33PEHHS], HEAb3sT OBIAO
BCAYX ZlazKe YCOMHHMTBCSI B HCTHHHOCTH €T0 TIOAOKEHHH.

Briepsbie H. C. Kyaaruna nposemonctpupoBara siBaenue
terekunesa B 1964 rogy B Nenunrpazckom rocyzapcTseHHOM
yHHMBepcuTeTe Ha Kaezpe npopeccopa . ). Bacuabesa. Eue B
30-e roap! oH U3yyaA T0Z PYKOBOJCTBOM aKazieMHKa Dextepena
(PUSHYECKYIO TIPUPOJLY HEKOTOPBIX MCHXHYECKUX CIOCOBHOCTEH
otaeAbHbIX onepatopos. | [podeccop Bacuabes nposoaua onbite
Ha CBOM CTpaXx M PHCK, BeJlb OHU MOTAH ObITb paclieHEHbI KaK pac-
TPOCTPAHEHHE \KEHAYKH B CTEHaX COBETCKOrO yHHBEPCUTETA.
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Cnycra yerbipaaauats Aet, B 1978 roay rpynma corpyzmu-
koB AMTMO noa pyxosoacTBOM aBTOpa Takzke TPHCTYTIHAA K
HBYYEHHIO ITOTO (peHOMeHa. B umcAo HccaesoBaTerel BXOAUAM
CTIEIMAAMCTbI B OOAACTH OITHKH, 9AeKTPOMAarHeTH3Ma, TEMAOPH-
BUKH, KBAHTOBOH 9AEKTPOHUKH, (DUBHYECKOH XHMMH, aKyCTHKH U
ap. PaboTbi MpoBoAMAKCH 10 YeTKO# MporpamMMe, B TedeHHe TIpH-
MepHO IIIECTH AeT, BCEIVIa 10 BeyepaM, KOI/la HHCTUTYT ITyCTOBaA.

B cocras nccaesoBaTeabckolt rpynmnbl BXOJAMAH Beylve
(U3HKH MHCTUTYTa: Tpodeccopa, Aokropa Hayk K. M. Kpbi-
A0B (arekTpoaunamuka), I'. B. Aabuyarep (kBantoBas srex-
tponuka), M. K. Memkosckuit (pusuueckas xumus),
I". H. Jyabues (sneprogusuxa) smecre c k. T. n. H. B. I'lu-
amnenko, B. Kysbmunbiv, C. Boakobmv, K. Tymunacom.

B onbrrax npunumanu yuactue Bpau Boenno-meauinackoit
akagemun um. C. M. Kuposa B. Aseprues u crapmmii nayu-
Hbii coTpyauuk HMuctutyTa TokoB BbICOKOH HYacTOTHI K. T. H.
A.T. Illsapuman, a Tak:e cTapummii Hay4HbIH COTPYAHHK
HMucruryra 3emuoro marsetusma k. 1. 1. . C. Topmkos.

[Tos:ke ath uccaesoBanus 61 npogorzkenn B CankT-
[ TeTep6yprckom rocyzapcTBEHHOM HHCTHTYTeE TOYHOH MEXaHHKH
u ontuku (CIT6IMMTMO(TY)) na 6ase Llentpa sueproun-
popmarronnbix TexHororudt (LIDUT). B uux npunuman ak-
THBHOE ydYacTHe Mpodeccop, AOKTOP TeXHHYECKHX HayK
B. T. I'lpokonenxo (kadeapa TBepA0TEAbHOH ONTO3AEKTPOHH -
ku), corpyauuku [IUT k. 1. u. A. I'l. Mnaros, I". H. Ba-
curveBa, O. [loasxosa, B. A. Myparosa.

Yactb uccaesoBanmii npoBoaurach B creHax Arpogusude-
ckoro uactutyta Canxr-Ilerepbypra xamauaaramu mayk
A. A. Maciok, O. B. Crporanosoit; B Boenno-meapnpmckoii aka-
aevuu nipopeccopamu A. K. Xaynosckum u C. A. Aatbiebiv.

B 1980 roay cocrosirach mybauuHas zemMoHCTpalus OMbI-
TOB, B KoTopbix npuusiau yuactue pekrop MI'TY um. H. 3. ba-
ymaHa akazemuk |'. A. Hukoraes u npogeccopa B. H. Boa-
yenko u A. M. Apxapos. Mimu 6pira zana Bbicokast onenka
3THX OmbITOB. 1 MOAPOGHO OCTAaHOBUACA Ha COCTaBE YYaCTHH-
KOB 3TOH pabOTbl, 4TO6BI MOA4EPKHYTh IIHPOKHHA OXBAT CaMbIX
pasHbIX HAMIPABAEHHH (PU3HKH U TIPE/ICTABUTEABHOCTb TPYTITIbI.
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PIERBBIE LLATIA
B_CCNEOOBAHA
[TCAXOKNHE3A

Bbibop meToauku.
[MepBble NpeanonoXxeHus o Npupoge ABNEHNS

PaspabaTbiBasi IporpaMMy 3KCIEpPHMEHTOB, Mbl CTPEMHAHCD
HaHTH OTBETDI Ha CAEZYIOIIHE BOMPOCHI:

nabarogaerca auy H. C. Kyaarunoii kakoe-an6o usmenenue

M3AY4EHHS SAEKTPOMArHUTHON MAH aKyCTHYECKOH TIPHPOZbI?

CBSI3aHO AH OIIYIIEHHE 0KOTa C TEMAOBbIM OTOKOM, HCXO-

JAIMM OT oTlepaTtopa?

KaKoBa BEAMYHMHA CHABI TEAEKMHETHYECKOTO BO3ZHCTBHS?

KaK MEHSIIOTCS] HEKOTOpbIe (PH3HOAOTHYECKHE CBOHCTBA OITe-

paTopa?

Boabirioe BHMMaHme yzeAAOCh perncTpalyy SBACHHS MICH-

XO- MAM TeAeKMHe3a. B HacTosiee Bpemsi MPHHATBI T€PMHHbI
MaKpPOTICHXOKHHE3 H MUKPOTICHXOKHHe3. B mepBoM cayuae peun
HJIET O Tepe/IBU2KEeHHH Pa3AHYHbIX MPEJIMETOB TPH BO3/eHCT-
BHH Ha HUX OTlepaTopa, BO BTOPOM — O BO3JICHCTBHHU OTIepaTo-
pa Ha dAeMEeHTapHbIe YaCTHIIbI, KOTOPOE PETHCTPHPYETCs C TO-
MOIIIbIO Pa3AMYHBIX TEXHHYECKHX PHEMHHKOB: SAeKTPHYECKHUX,
MarHHUTHbIX, ONTHYECKHX, aKyCTHYeCKHX M Tak zairee. Huxe
TIpHBeZIeHbI CXeMbl IipoBeenus otaeAbHbIx onbiros ¢ H. C. Ky-
AarMHOH U MOAYYEHHbIE Pe3yAbTAThI.

3ameTum, uTO B AMTepaType MPAKTUYECKH OTCYTCTBOBAAM
KaKHe-Au00 TeopeTHYeCKHe HJeH, OODbsCHSIOIINE NPUPOAY H
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MeXaHH3M paccMaTpuBaemoro sisaeHusi. IMlozkHo nposectu Takyro
AHAAOTHIO: KOCMOHABTbI COBEPUIMAH BbICAZKy Ha HEH3BECTHYIO
naanety. Hazo ¢ yero-To nauatb nccaezoBanusi, 4To6bl OTBETHTD
Ha MPOCTEHIIHE BOIIPOChI — KaKoBa aTMoc(pepa, 9To cobok rpes-
CTaBAsIET TPYHT, CTb AM NIPUSHAKH »KM3HHU Ha IAaHeTe. B pacrio-
PSTzKEHHH KOCMOHABTOB IIPOCTEHIIHE TIPHOOPDI, TTOSBOASIOIIHE H3-
MEpPUTb TEMIIEPATYPY, CKOPOCTb BETPA, BEAMYHHY JAEKTPHIECKOTO
M MarHUTHOTO MOAeH, cHAy rpaBuTaipy. KocmoHaBTbl cobuparor
po6bI TPyHTa, aTMOCQEPbI, €AAI0T KHHO- H (JOTOCHEMKH, a BIIO-
CAEZCTBHM B AabOPATOPHbIX YCAOBUSIX BCE TIIATEABHO H3YHaloT,
COTOCTABASIIOT, CTPOSAT MepPBOHAYaAbHYIO THIIOTE3y O MAAHeTe H
HaMeyaloT IyTH ZlaAbHEHILEro, GoAee CTPOroro HCCAEZ0BAHHSI.

[ Ipumepno B TakoM MoAo2KeHHM OKa3aAMCh M Mbl: MEAbKa-
AM KaKHe-TO IPeJIIoAOKeHHs1 0 Ouoroae, 06 HHPOpPMALMH, O
TaK HasblBaeMbIX Y -MOAsiX. [am 6bIAM M3BeCTHDBI OTZEAbHbIE
(aKTbl, TIOAy4YeHHbIE HAIIHUMM IPEeZIIeCTBEHHUKAMH, HO Ka-
Kas-AH60 THIIOTe3a O MPHPOJE ABAEHHS OTCYTCTBOBaAa. F.e-To
¥ HaZio 6bIAO CO3aTh Ha 6a3e 3THX OTPHIBOYHBIX CBEJAECHUH U
HAIIIUX COOCTBEHHDIX OIBITOB.

Buonoae namu npeaaaraetcst paccMaTpHBaTbh Kak «KOKTEHAb»
M3 U3BECTHbIX (PMBUYECKHX MOAEH MAIOC X-KOMIIOHEHTbI, KOTO-
pyto 6yziem HasbiBaTb ncu-noaem. OHY MccAeZOBAaTEAH YTBep:K -
ZIAFOT, YTO HIMEHHO IICH-KOMIIOHEHTa OTBETCTBEHHA 332 aHOMaAb-
Hble SIBAEHH, JpyrHe Booblle OTPHIAIOT ee CyIIecTBOBAaHME.
Ha wam Bsrasiz, aTOT crnop coBepleHHO HENMPOAYKTHBEH —
HCTHHY CAeZyeT UCKAaTb C TIOMOIIbIO Y6eUTEAbHO MOCTaBAEH -
HOTO 3KCIIepHMEHTa.

CymectByiomas Hay4yHas MapaJurMa CBOJAMT BCe B3aHMO-
JeHCTBHSl B TIPUPOZIE K TIPOLIECCAM TepeHoca SHEPIuH, Macchl U
uMIyAbca. B nocaeznue aecstraeTys HauaaKch HccAeI0BaHYS SB-
AEHHS TlepeHoca MHPOPMALIHH, HO B 3TOM BOIIPOCE €l1le HET Z0CTa-
TouHoH sichocTH. CHIOpHbIM SIBASIETCSI M BOTIPOC O HOCHTEASIX HH-
(opmaLyH, 06 SHEPreTHYeCKHX 3aTpaTax B 3TOM IIPOLIECCe.

B cepeaune XX Beka 6bira BbicKasaHa MbICAb, a B ZlaAb-
HeHIlIeM I0CTaBA€HbI SKCIIEPUMEHTbI, MOATBEP2KAAI0IIHEe BO3-
MO2KHOCTDb «HEOObIMHbIX» CBsA3eH B PHUPOJE, TaK Ha3bIBaEMbIX
MMIIAMKaTHBHbIX cBa3sx (0T rpeu. implicatio — HepaspbIBHbIM
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06pasoM CBA3bIBATD ), He TPeOYIOIINX 3aTPaT SHEPTHH B 06bIY-
HOM [TOHMMAHHHU U JIEUCTBYIOIIUX Ha AIOObIX PACCTOSIHUSIX.

3apoauBIIHCh B Cpe/le CEMAAMCTOB B 0GAACTH KBaHTOBOH
MEeXaHHKH, 3TH HZeH B HaCTosIILee BpeMsl CO Bce BO3PACTaIOLLUM
HHTepecoM 00Cy2Kal0TCs B IPYTHX 00AACTAX HAYKH — (PU3HKa-
MH, TICHXOAOTaMH, GHOAOTaMU, HEUPOPUIHOAOTAMH, (PUAOCOPa-
mu. Hosbiit B3rsiz Ha npupozy B3aumozelcTBHS CyIIeCTBEHHO
pacIiIupsieT HallM IpPeACTaBAEHHS M, B 4aCTHOCTH, IO3BOASIET
HaUTH 0ObSICHEHHS] HEKOTOPDIX AHOMAABHbIX SIBAEHHH.

[ Ipeanoaaraercsi, 4To MOMHUMO M3BECTHBIX HOCUTEAEH HH(OP-
Maumu (3Heprusi, Macca, UMITyAbC) CYIIECTBYET ee Mepezada Mo-
CPEZCTBOM TaK Ha3bIBaE€MbIX CITHH-TOPCHOHHBIX B3aUMOJEHCT-
Bui. [0 ecTb O6bIMHBIE HOCHTEAH MH(POPMALIMH OTBETCTBEHHbI
3a IIPUCYTCTBYIOIIME B OHOIOAE U3BECTHDbIE (PUBHYECKHE IOAS,
a CIIMH-TOPCHUOHHbIE B3aUMOJIEHCTBUSL — 3a MICH-TIOAE. 3aMe-
TUM ellle pas, 4TO 3TO He GoAee, ueM rumoresa. Flcrnoabsosa-
HHe ee I03BOAsIeT BbIOpaTh Cr1ocod, UAH, KaK TOBOPSAT dKCIIe-
PUMEHTATOPDI, CTPATETHIO U3MepeHHs] OHOMOAL.

Mcxoas us artoit runoresbl, o6brauble IPHG0PDI, TIpe/HA3-
HaueHHbIE ZIAsl PETHCTPALIMH TOTO UAM HHOTO (PU3UYECKOTrO Mapa-
MeTpa, MOTYT OTKAHKATbCs KaK Ha Hero, Tak M Ha IICH-IIapaMeTp.
[ TosTomy zkeraTeAbHO PUBAEKATD A5t ©SMEPEHHS OZIHOTO H TOTO
2Ke IapameTpa MpUOOPbI, OCHOBAHHbIE HA PA3AMYHBIX IPHUHIIM-
NaxX ¥ KOHCTPYKLIHSX.

3HAaKOMCTBO C AUTEPATypOH 1O U3YYEHHIO GHOTIOAEH TaK-
2Ke TI03BOAHAO CZleAaTb PsiZi 06061LaOIINX BBIBOJOB!

Ha GHOIIOAE YACTO PEATHPYIOT CUCTEMDI, COZIEPKAIHE JBOM-
HOH 9AEKTPUUECKHUH CAOH;

ZIASL TIOBBIIIEHUsT YYBCTBUTEABHOCTH H3MEPHTEABHYIO sTYEH-
Ky CAeAyeT MPUBOJUTb B HEYCTOMYUBOE COCTOSIHHUE;
BBICKa3bIBA€TCsI MHEHHE, YTO TIPOTEKAIOIINH Yepe3 U3MEPH -
TEABHYIO STYEHKY DAEKTPHUYECKHH TOK CIIOCOBEH YaCTHYHO
«CTepeTb» MH(POPMALIHIO, BbI3BBAHHYIO IICH-IIOAEM;

TaK Kak reHepaTopoM OHOIOAS SIBASIETCS YeAOBEK, TO HeoOXo-
JIIMO TIDUTOTOBUTBCSI K TIAOXOH TIOBTOPSIEMOCTH SKCIIEPUMEHTA
¥l TIIATEABHO CAEJUTh 33 BO3JEHCTBHEM HCXOJHOTO COCTOSIHUSI
orepaTopa U OKPY?KaloILer Cpe/ibl Ha PE3YAbTATbI H3MEPEHHH.
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[ Tocareanee norozkenue sBasercs goctaTtouno Bazxubv. Ha
MPOTSKEHUH MH/yCTPHAABHOH IIMBHAH3ALIMH TOCMOACTBOBAAA
aKCHOMA: Hay4HbIH 3KCIIEPUMEHT ZI0AZKEH TOBTOPSATHCH, I7e 6bl
u keM 6b1 o HH niposoauAcsa! B kone XX Beka aTo noaozsenue
6bIAO «TTO/IBEPTHYTO PEBH3HH»: OKA3aA0Ch, YTO OHO CIIPAaBeJAH-
BO JIASl TaK Ha3bIBAEMbIX YCTOMYHMBbIX SBAEHHH, TPU H3y4EHHH
HEYCTOMYMBBIX TIPOLIECCOB OHO, CKOpee BCero, 6yeT HapyllaTh-
cs1. DTu 1IPobAEMbI OAPOOHO PACCMATPUBAIOTCS B TPETbeH yac-
1 kauru. Vb1 06cyz1aeM 61H09HEPTOUH(POPMALIHOHHDIE SBAE-
HUs1, TeHEPATOPOM KOTOPDBIX SIBASETCS] YeAOBEYeCKasl TICHXHUKA,
a OHa, M0 MHEHHMIO TICHXOAOTOB, OTHOCHTCS K KpaiHe HeyCTOH-
yuBbiM siBAeHHsIM. CAezoBaTeAbHO, HYKHO 6bITb TOTOBbIM K
TAOXOH MOBTOPSIEMOCTH SKCIIEpUMEHTA.

B nocaeanue roapt Bospoc untepec k CocoGHOCTH MUBbIX
OpraHU3MOB TeHEepHPOBaTh pasAMuHble pusHyeckue mors. Jlo-
CTaTOYHO ZJABHO U3BECTHDI SIAEKTPOMATHUTHbIE SIBAEHHUsI B Opra-
HU3MaXx KHBOTHbIX U yeAoBeka. Hukoro ue yausaser Takas senip
KaK CHSATHE SAEKTPOKAPAHOTPAMMbI HAH DAKTPOSHIIE(DAANOTPAM-
mb1. C 3Toll no3uIMU KazkAbIH YEAOBEK MOZKET pacCMaTpPUBATh-
Cs1 KaKk MCTOYHMK, TI0 KpalHel Mepe, SAeKTPOMATHUTHBIX TOAEH.

Perchpauma AIBJIEHNA MaKPOMNCMXOKNHE3a

Hrax, H. C. Kyaaruna neoanoxpatro zemoncTprpoBara criocob-
HOCTH TlepeMellaTh AeTKHe Mpe/IMETbl, BO3/IeHCTBOBATb Ha CTPEA-
Ky KOMIIaca, BbI3bIBaTb y AIOZIEH OILyILEHHe :K:KEHHSI Ha TeAe,
M3MEHATb KHCAOTHOCTD BOZIbI, BO3/ICHCTBOBATh Ha MOMEIIEHHYIO B
3aKPBITBIH (DOTOMAKET PEHTTEHOBCKYIO TAeHKY M Tak Aaree. Co-
BOKYITHOCTb 3THX SIBAEHHH Ha3BaAu (peHoMeHoM Kyrarumuod uau
kpatko K-gpenomenom. I Ipusezem nekotopbie pesyabtaThl, mo-
Ay4eHHble TIpH HccaeZoBaHun K-genomena B enunrpazckom
MHCTUTYTe TOYHOH MeXaHMKH U onTHKH, HauuHas ¢ 1978 roza.
Hamu neoanoxkpaTHo Habilozaroch mepemelnieHHe
H. C. Kyaarunoit rerkux (BecoM B HECKOABKO I'paMMOB) Me-
TaAAMYECKHX H JMIAEKTPHYECKHX TIPEeJIMETOB IO JepeBAHHOMN
noepxHocTH cToAa Ha pacctosaus A0 10—30 cm. B onbrrax
HCIIOAb30BAAMCh METAAAMYECKHE M [TAACTMACCOBbIE IIHAHH/PbI
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aunametpom 1—1,5 em, arunoit 5—10 cm; kpbika crmyedsoro
kopobka u T. m. [ Ipeamer ycramaBauBaAcs B BepTHKaAbHOM
[OAOZKEHHH, a OTIEPATOp, TIPOM3BO/Isl HEKOTOPDIE TIaCChl PyKa-
mu, nepeMernan ero. Paccrosuue mexay pykamu Kyaaruunoit u
TpeMeTOM H3MeHsIAOCh B Hpeaerax oT O a0 30 cM, npeamerbr
ZIBUTAAMCh PBIBKaMH, OCTABasiCh B BEPTHKAABHOM TOAOKEHHH.

Kaxkosbl mMoryT 6b1Th cuAbl B3aumozeiicteusa? B nepyto
ouepe/b TIPUXOZUT B TOAOBY dAeKTpocTaTHKa. Hampumep, Ha
TeAe 4eAOBeKa CKOITMAMCh dAEKTpOCTaTHYecKHe 3apsizibl (6Aa-
rozapst TPEHHIO HAH, BO3MOKHO, OAarozapsi AMYHbIM OCOOEH-
HocTaM orepatopa). MoryT A Takue CHABI IPUBECTH K MeXa-
HHYECKOMY BO3ZEHCTBHIO Ha MpeAMeT?

Teopernueckuii aHaAu3 ToKasan, UTO HEOAHOPOHOE DAEKTPO-
CTaTHYECKOE TIOAE CIIOCOGHO OKa3aTb MEXAHUYECKOE BO3/EHCTBUE
Ha nipeaveT. PacyeTbl IPOUBBOAMAKCD A KpaHHeH BeAHUMHbI He-
O/IHOPOJIHOCTH TIOASI, TIDH KOTOPOH BOBMOKEH ObIA DAEKTPUIECKUH
npo6oit Bosayxa (OH HUKOIVIA He HAGAOZAACS TIDAKTHYECKH ).

MbIT MOXHO MPOBECTV MO CReaytoLLen CXxeMe: NoMecTUTb He—
KU 0BLEKT B KaMepy, B KOTOPYK HE MOXET MPOHUKHYTb 3MEeKT—
pocTaTV4ecKoe Mnore, 1 NoNpocUTL orepaTopa CBOUM TauHCTBEH—
HbIM BO3[ENCTBMEM MOBMUATL Ha 06bEKT. 3TO MPefnonoxXeHne
yao6bHo npoBepuTb, NpuBnekas kamepy (kneTky) Papagesn. Kamepa
Papapes npefcTaBnaeT cobow okpy—
XatLwy 06bekT LMIMHAPUYECKYHO
CETKY, 3aKPENfEeHHY0 Ha MeTanInyec—
KOM 3a3eMIIEHHOM OCHOBaHWu (puc. 2).

Ecnn 6bl cunbl, gencTayoLwme npu
ncyxokuHese, 6binn anekTpocTaTnye—
CKOro MPOUCXOXAEHWSA, TO B CUMy 3a—
KOHOB (hM3MKM onepaTop He cmor Bbl

nepemecTuTb npeameT A, HaxoaaLLmi— B

CA BHYTPU 3aMKHYTOrO 3@3eMeHHOro

METaNAM4eckoro cet4aToro akpaHa C.

OpHako v B aTom cny4ae onepatop B

nepemeLLian NpeaMeT BHyTPU LMNNHA-

pa. CnenosaTenbHo, AENGTBYIOT CUMb Pvc. 2. Mpepwver A
He 3neKTPOCTATUYECKON MPYpOoMbI. M ::g:chpa

3TV 3KCMepUMeHTLI NOBTOPANNCH B o ere

HEOOHOKPAaTHO U 6biNM 3acHATHLI B oneparopa.
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1973 rogy Ha KMHOKamepy COTPyAHUKaMU KMHOCTyamMn «JleH—
Hay4cunsmy (pexunccep B. A. HuruHckmin), a 3HauMTENBHO NO—
3aHee (1980 ropn) 3T 1 HoBble Kafpbl BbINY UCMONb30BaHbLI B
Hay4YHO—MoNyNsApHOM kKuHoduneme «[eBATb NeT ¢ 3KCTpaceH—
camny (KunesHayudpmnem, pexuccep B.T1. OneHpep).

flBNeHne MakporncrxokHe3a Bbino 3apermcTpPMPOBaHO Takxe
C MOMOLLIbI0 HYBCTBUTENBHBIX @aHanMTnyeckrx secos. Beckl npen—
cTaBnsanv cobon HebonbLLON N3ALLHBIN NPUBOPYMK C OOHOM 38—
KPEMMeHHOM Ha NPY>XMHE YaLLeyKow, KOTopas HaXxoaWTCs Mog Tos—
CTbIM cTeknoM. MakcrmanbHasa Harpyska — 100 Mr, nsmeHeHus
ee Mo3BOJISeT PernmcTpMpoBaTh LKana, HaxoddLWwasacs Ha Topue
npubopa; Ha Yallly BECOB W [OSIXEH BO3AEMCTBOBATb ONEPATOpP Ha
paccTosHum. CHanaHcUpoBaHHbIE BECHI YCTAHOBWIM Ha CTOME, Ha
pacctosHum 30—40cm oT pyk onepatopa. KynarvHa Bo3pencT—
BOBana Ha 4alleyky C MOMOLLbHO NafoHewn, MHoraa crerka nepe—
MELLAaA UX BBEPX—BHWU3. Yepe3 HEKOTOPOE BPEMs 4allka BECOB
pesko oryckanack, a Npubop «3alukanveany, To ecTb MoKasaHus
OOCTUrann MakcumarbHO BO3MOXHOM BenuudvHbl B 100 Mr, Kak
ecnun 6bl KTO—TO B35/ U HAAABUN HA YalLUKy NanbLUeM.

3ameTum, 4To 3ahheKT MaKpOMCHXOKMHESA NMPOUCXOANUI NpY
BO3[OENCTBMM Ha 0OBLEKT Yepes3 MeTannuyeckve Unu auanekT—
pUYecKkne 3KpaHbl.

Y10 Xe cnocoBHO 3KpaHMpOBaTL BO3OEMCTBME OnepaTopa Ha
06bekT? [na novicka OTBETa Ha 3TOT BOMPOC PELUUV MPOBECTY
OnbIT NMof KonnakoMm B BakyyMe. Takve BakyyMHbIe Komnnaku paHb—
Le MOXHO BbIrio HarTV no4Ty B ntobor omanyeckor nabopaTopum.
OnbIT npoBogvnn B ABa 3atana. Cniepea onepaTop BO3OENCTBOBAN
Ha obbekT (nerkmn, oo 10T, MNAcTUKOBbLIN LMNMHAP) HEMOCPeacT—
BeHHO ¢ paccTtosHua 30—40 cm. 3atem 06bekT nomeLLancs nog
CTEKIIAHHBIA KOMMNaK, U OCYLLECTBSANOCH TO Xe BO3LeNcTBMe.

M3-nopg konnaka ¢ nomoLybto hopBakyyMHOro Hacoca
npenBapuTenbHO 0TKavanu Bo3gyx. MaHoMeTp nokasbiBan JaB—
neHve okono opHow TeicsyHon (1078) mm pTyTHOrO cTonba. Ha—
NMOMHUM, YTO HOpMasibHOE fAaBfeHve — okomno Tbicsuu (10%) Mm.

B ycnoBusx Bakyyma nepeaBuxeHne o6bekTa 0TCyTCTBOBAO.

(K aTomy BOMpoOCyY Mbl eLLle BEPHEMCA MO3Xe.)

MpenBapuTenbHbIE UTOMU

l_lopa NOoABECTH MNPEABAPHUTEADHDIE UTOI'H. I/ITaK, MblI 3apPETUCT~
PHUPOBAAH YAUBUTEADHOE ABACHHE MAaKPOIICUXOKHHE3a U YCTaHO~
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BHAH, YTO 9KPaHbl U3 METAAAA MAM JUDAEKTPUKA HE SIBAAIOTCS
MIPETISITCTBUEM JLAsI OIIEPATOPA, OZHAKO IIPEAMET, IOMEILEHHbIN
B BaKyyM, BO3/IeHCTBHIO oriepaTopa He mojBepraicsi. SIBaenue
MaKpOIICUXOKHHEe3a ObIAO 3alleYaTAEHO MPOQPECCHOHAABHBIMH
KHHOOIIepaTOpaMH. YCTAaHOBHAH, YTO SIBAEHHE — HE DAEKTPO-
CTaTHYECKOHN MIPUPO/IbI.

3aberasi Briepesi, ONUIILY BIIeYaTAEHHE OT ellle OJHOro My6-
AMYHOTO 3KcriepuMenTa. B Aenunrpaz criemmabHo aas ukca-
1M OTIbITOB MaKPOTICUXOKHMHE3a TpHexaA KuHoorepartop us Smo-
HUH co cBoel armapaTypoi. | locae neperoBopos mpucTynuau k
cvemkam. Zlero npoucxoauro B Homepe roctunuip « Viocksa»,
B [IPUCYTCTBUH HECKOABKHX COTPYAHHKOB; y HAcC y:ke GbIA Koe-
KakoH ombIT B npoBesenuu Takux ceancos. Cuauara H. C. Ky-
AarvHa ZI0AKHa 6bIAd BOUTH B OIPEIEAEHHYIO «(POPMY>» , ZLAS UETO
MIPOBOJIUACS OTIBIT C BO3JEHCTBUEM Ha CTPEAKY KOMIIaca, KOTo-
pbIii y Hee 0GbIYHO XOPOIIO MOAYYAACS. -JaTeM MePeXOAHAU K
OCHOBHOMY 9KCTIEPHMEHTY — AMCTaHTHOMY (Ha pacCTosHUM 70
MOAyMeTpa) BO3/IEHCTBHIO HA AETKHMH MAACTMACCOBbIH LIMAMHAP,
KOTOPOE /I0AZKEH ObIA 3aCHATb HA BHJEOKAMePy Halll TOCTb.

[ leppas npeasapuTeArbHast gasa MpoliAa yAauHO, HO CaMo
JIMCTaHTHOE BO3ZEHCTBHE Ha OOBEKT He MoAydaroch. Kyraruna
HEPBHUYAAA, KUHOOIIEPATOP MCKAA YAYHbIH [AQH, JarKe pacTsi-
ruBaAcs co cBoel kaMepoi Ha noAy. Hakower, npeamer kxaunya-
Cs1 M MEJIAEHHO TIOTIOA3, TlepeZIBUHYBIIHCh CAHTUMETPOB Ha 13.

Arot onbIT oTHsAA y Kyaaruuoit Bce cuabl, oHa 6bira TOAY-
MepTBa OT YCTAAOCTH. Y/IUBUTEABHO, YTO U SAMOHEIL] OYyBCTBO-
BaA cebs HeBaxHO. K3 ero pacckasos mbl BbisicHMAM, 4TO OH
ZIOCTaTOYHO YyBCTBUTEAEH K DKCTPACEHCOPHBIM BO3/EHCTBHSIM.
Hagepnoe, B mpouecce ormbiTa mMpoucxXoAuA0 U KaKoe-TO Zo-
MOAHHUTEABHOE TICHXHYECKOE BO3JEHCTBHE Ha OKPY2KAIOIHX.

Bbi3BaH N ncuxokunHes
MarHuUTHbIMU ABNeHnaIMn?

Bosaeiicteue Kynarunoii na crpeaky kommnaca npuseno Hac k
HpOBEPKE TUIIOTe3bl O MATHUTHOH MPHPO/IE ABAEHHSI.
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Hauaau ¢ npocreiimero onbita: Ha iepeBAHHON OBEPXHO-
cru croaa 200 X 150 MM paBHOMEPHO pacchinaru OMUAKH pas-
mepom 0,1 MM — caeBa :xeresHble, cripaBa meaubie. M Te, u
JlPyTHE HAKPbIBAAMCh AHCTOM KaAbKH, Kpasi KOTOPOH 3aKper-
asiarch. OrepaTop MPOM3BOAHMA TACCHI PyKAMH Ha PacCTOSHHHU
30—50 cm or nosepxuocty. Ecau 6b1 BosaelicTBus onepatopa
MMEeAH MarHHTHYIO MIPHPOZLY, OHH TOBAMSIAU 6bl Ha 2KeAe3Hble
ONMAKH U HMKAK HEe OTPa3HUAHCh 6bl Me/IHbIX.

CusaB KaAbKy, Mbl YBUAEAH, UTO M :KeAe3Hble, U MeJHble
OIHAKH M3MEHUAU KOH(pHrypauuio. B oTzeAbHbIx MecTax 06-
Pa30BAAUCh CTYIIEHHs, B APYTHX, HAa06OPOT, OMHMAKH AeKaAH
pezke. DTOT OMBIT MO3BOAMA HCKAIOYHTb MAaTHUTHYIO TIPHPOZLY
BO3/IeHICTBUH OlepaTopa, Tak KaK MarHUTHOE MOAe HECIIOCO6HO
TnepeMeIaTh MeJHble OMUAKH.

ZJlarbHefiiye onbITbl 6bIAM CBA3aHbI C MOBEJEHHEM Mar-
HUTHOH cTpeAkH. PaccTosiaue oT pyk onepartopa A0 Komraca
coctaBasro okoro 30 cm. Brauare cTpeaka pesko mosopauu-
BaAach npumepHo Ha 45°, a 3atem zgerara 3—4 oboporta.

Taxoro pesyabTaTa MozKHO 06UTbCS, 3a:KaB MEZKLY TaAb-
11aMH HeGOADbIIIOH MarHuT U Bpaiasi pykoi. Ho nepea ombrra-
mu Kyraruny «npocsedrBau» ¢ HoMoIIbIO CrielIHaAbHbIX TIPH -
60pOB, T0CEMy TaKasi BO3MO:KHOCTb HCKAIOYAAACh.

Mo:xer 6bITb, Mbl HMEEM ZIEAO C TIEPEMEHHBIM MArHUTHBIM
noaeM? /[Ast BbIsicHEHUsI 3TOTO TPE/OAOZKEHHS GbIA TOCTABAECH
OTIBIT C NIYMOBbIM MAarHUTHbIM BO3/EHCTBHEM Ha OIEPaTOpa.
HcnoabsoBaroch cTaHzapTHOE YCTPOHCTBO — TaK HasblBae-
Mas MarauTHasi Memaika. OHa cOCTOsIAQ M3 MeTaAAMYECKOH
MOBEPXHOCTH, 1107, KOTOPOH TOMEILeH SAeKTPOMArHHT, CO3al0-
M Bpalaroleecss MArHUTHOE TIOAE.

Ha nosepxHocTb cTOAMKA MOCTaBHAM CTEKASHHBIH MHKHO-
metp (MeTaaAnmyeckass KOAGOUKa 06bEMOM B OMH KyGHYECKHH
cautumetp). OnepaTop, He MpHKacasch K MHKHOMETPY, Tepe-
MeIllaA ero B OTCYTCTBHE MarHUTHOTO MOASl K He MOT C/IBHHYTb
npu BrArodeHuu noast. OrnepaTop He 3HAA O HAAMUMH DAEKTPO-
MarHuTa 10/, CTOAHKOM, KOTOPbIH HE3aMETHO BKAKOYAACA H
BBIKAIOYAACS] SKCIIEPUMEHTATOPOM.



masa 4

yYICCIIENOBAHNE
ABNEHAWN NCUXOKWNHE3A

MarHutHble npubopbl

s npeapiayimero onbita Mo2kHO 6bIAO CEAATD BBIBOZ O TOM,
YTO CLIOCOOHOCTH OIlepaTopa K TEAEKHHE3Y He MIPOSIBASIIOTCSI [IPH
CHABHBIX IIyMOBBIX AeKTPOMAarHUTHbIX nomexax. OnucanHble
3J,eCb HCCAeZI0BaHHUS He ITI03BOASIAY TTOKa ellle [IOCTPOUTD FHIIOTe3y
0 TMPUPO/IE SIBAEHHUsI, U HaM CTaAO SICHO, YTO IOpa MEePEeXOAUTh K
JAUTEAbHOH U IIAaHOMepHO# ocaze 3ajauH. | lopa nerenanpas-
AEHHO TIPUMEHHUTb pasAHYHbIe TPHUOOPBI U GoAee OMPesEAEHHO
CTaBHTb BOIPOChI. Ty 4acTb MCCAEZOBAHUS Mbl 6yzZeM H3Aa-
raTh, pacCMaTpPHBasi MarHUTHbIE, YAEKTPUYECKHE, ONTHYECKHE,
TEIAOBbIE, aKyCTUYECKHE SIBAEHHS.

Bropas craaus uccaesoBanuii cBsizaHa ¢ U3y4eHHEM SIBAE-
Hus MUKporicuxokuHesa. | o cymecTBy, paccmaTpusaeTcs Bos-
JIEUCTBHE OlepaTopa He Ha MaKPOOODBEKTbI, a Ha DAEMEHTap-
able yactuupl. /A 3TOro HEO6X0AMMO HCIIOAB30BATh Pa3AHY-
HbIE DAEKTPOU3MEPHUTEAbHbIE TPHOOPHI.

Hrak, us npeapiyliux onbITOB CAEYeT, YTO, BOSMOZKHO,
Mbl IMEAH /ZIEAO C TIepEMEHHbIM MarHUTHbIM roAeM. /IAst 6oaee
TIIATEABHOU MPOBEPKH ITOTO IPEAIIOAOKEHHUS TPEOOBAAOCH
HCIIOAb30BaTh CIElMaAbHble TPHOOPHI.

Mo:xet Au yeAOBEK TeHEPHPOBATb SAEKTPOMATHUTHOE TTOAE?
HMsBecTtHo, uTo MarHuTHOE MOAe CBA3aHO ¢ GHOMArHUTHBIMH
MPOSIBACHHSMH YeAoBeKa. SIBAeHHe 6HOMarHeTH3Ma H3y4aAoCh
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B ocaeanue 30—40 aet zocTaTouHo MoApo6HO, ero mposiBAe-
HHE 3aperHCTPUPOBAHO MAarHUTOKAapAHOTpa)aMH, MarHUTOSH-
nearorpadamMu U Apyrumu npubopamu. MakcumarbHas Be-
AMYHHA MarHUTHOH MHZAYKLMH TIpU 3ToM He npesbimara 30 w1
(T — recra, eaunuIa M3MepeHHA MATHUTHON MHZYKIMH, H —
nano — 10~ crenenn uamepsiemoit Beauunnni). [enepanus
MarHUTHOTO TIOAA 4eAoBeKoM (6HOMarHHTHOe TOAE) XOPOIIO
usBecTHa u usydena [51].

Ha Bropom artame k MccAezoBaHHAM MPHCOEIUHUACA KaH-
AMJAT TeXHHYecKux Hayk us Mucturyra 3emHoro maruetusma
(M3MHMPAH) 3. C. lopmkos, ¢ KOTOpbIM MbI COTPYAHHYA-
AHM B TeueHHe MHOTHX AeT. B zanbHelimem yacTb onbIToB 1po-
Boaurach uau B IIBMUPAH wau 8 AMTMO, a unorza cos-
MecTHO. PUCKys yTOMUTD 4uTaTeAs:, s Bce 2Ke MPUBEZLY HEKO-
TOpPbIE CBEZIEHHS O TIPUMEHSIEMbIX MIPU60PaX H MOAYHEHHbIX pe-
3yAbTaTax.

I/ITaK, 6bI}\I/I IPOBEAEHDbI OIIbIThI [10 UBMEPEHHUIO MAarHUTHOI'O ITOAS
OT CaMOro0 0I1epaTopa C MOMOILBI0 MATHUTOM3MEPHUTEABHDBIX CHC~
TeM, ITOCTPOEHHBIX Ha Pa3AHYHbIX IPUHIMNAX (aBTOMAaTHYECKUH,
[IPOTOHHBIN U (PEPPA3OHAO0BBIM MarHUTOMETPbI, MUKPOTECAAMET -
pbl). PesyAbTaThl H3MepeHHH MarHHTHOTO TTOAS 3aBHCEAH OT CITe-
UM(PUKH KOHCTPYKUHMH U3MEPUTEAbHBIX YCTPOUCTB M MIPUHIIMIIA
ux neiicreus. Hexoropbie npubopbi Boobiie He perucTpupoBaru
6HOMarHeTH3Ma HAH JaBaAu 06bruHble pesyAbTatbl MeHee 40 v
Jlpyras rpynma ombITOB, 0JHAaKO, MOKa3blBaia CYIIECTBEHHOE
OTKAOHEHHE OT HOPMbI — 3TO ObIAU IIPUGOPDI € JATYUKAMHU, OC~
HOBY KOTOPBIX COCTABASIIOT AH60 TIpeobpasoBaTeAr X 0ANA, AH6O
(PepPPOCIIAABBI C BBICOKOH MarHHTHOH TpoHHIIaeMocTbio (pep-
PO30H/OBbIH MarHUTOMETP, MPOMBIIIAEHHBIH MHKPOTECAA-

verp ['-79).

W3yvaemblint heHOMEH HEMArHUTHON NpUPOAb

OBOKYMHOCTb OMbITOB NMO3BONANa CAenaTte CneaylLve npea—
BapuTeNbHbIE BbIBOABI UCCMNERYEMbI (PEHOMEH HEMAarHWTHON
npupoabl, N3 N3BECTHbLIX NPUBOPOB AN MarHUTHbIX N3MEPEHNN
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cnefyet 06paTUTb BHUMaHWE Ha CTaHAapTHbIN npubop M-79, Ho
npu aTomM He o6a3aTenbLHO NpeAnonaraTe, Y4To OH ByAeT permc—
TpypoBaTb MarHUTHoe none. Ckopee Bcero, 310 YAO6HbIA Npu—
6op ons perMcTpaumm HEM3BECTHOrO HaM BO3LENCTBUA U3yya—
emMoro heHomeHa.

CrnenyeT ckasaTb HECKOMbKO CrnoB 0 npubope =79, npen—
Ha3HaYeHHOM L1191 U3MEPEHVA BEKTOPA MarHUTHOM MHAYKLMX ne—
PEMEHHOr0 MarHUTHOro Mosis, HanpPaBfEeHHOro BAOMb OCWU Mar—
HWTOMETpa. 3TOT NPUBOP U3MEPSIET 3HAYEHWNE MArHUTHOM UHLYK—
umm B amanasoHe ot 0,02 po 20 k4 nepeMeHHbIX MarHUTHbIX
nonen ¢ Yactoton ot 20 My go 20 kMy. OB6bIYHO AN N3mMepeHuin
NPYMEHANMCH PaBboYn 1 KOHTPOSbHBIA NPUBOPBI, LLYM KOHTPOSb—
HOro NoMeLLancs B 3neKTPOMarHUTHbIN 3KPaH U3 XOPOLLIO 3a3eM—
NEeHHOM CTanbHoM TPyBbl ANA CHUXEHWS YPOBHS MOMEX.

CHoBa npoenu onbITbl ¢ KynarvHon, namepeHunsi nposoan—
nuck Yepes kaxpable 30 ¢, MarHUTHaa MHAYKUMSA Ha KOHTPOSb—
HoM npubope ocTaBanack npakTuyecku noctosHHom, 20—30 HT
(puc. 3, kpusas 1). Npn BO3QENCTBMM ONepaTopa Ha Nepumnnu-—
eHTa [aTyuK yCTaHaBMUBAncA He Ha CTOMe, a Ha YPOBHE rono—
Bbl ornepaTtopa Ha paccTtosHun 50 cM. KoHTponbHbIn nprbop ¢
aHarnorn4Hov opueHTaumen faTymka Haxo[mncsa Ha paccTOsHUN
1 meTpa. Ha puc. 3 (kpvBas 2) nokasaH TUMNWUYHbIN pesynbTaTt
ANns onepaTopa—3kcTpaceHca: amnnutyaa gocturana 100 HT.

HT HT
2.10 . 80 ,
60
1.107 \ Nl\‘ 40— — I _— }v~
P i et BRP=Yo ot N Il it el e I
peaeas)il] |
1 2 3 T, MUH 2 4 6 8 10 12T MuH

Puc. 3. VI3ameHeHWe MarH1THOM MHAYKLMM BO BPEMEHMN
rnpv BO3OENCTBUM ONepaTopa Ha MUKPOTECNaMEeTp:
1 — hoH; 2 — Bo3gencTBME onepaTopa.

CrepnytoLlasa cepust onbITOB NPOBOAMNACHL KaHAMAATOM Tex—
Huyeckmx Hayk . H. Bacunbeson ¢ onepatopom B. A. ConoBbe—
BbIM, NMPOBOASALLMM MaccoBble CeaHCbl LenutenbcTsa. padmk
N3MEHEHWNA MarHUTHOWM MHAYKLUMM nNpy paBoTe onepaTtopa ¢ nep—
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umnueHToM npepcTaeneH Ha puc. 4 (kpuBble 3 n 4). Onepa-—
Top paboTan, He obpaLyas BHMMaHWA Ha CTOALMIA B TPEX MEeT—
pax oT Hero pgaTtymk paboyero npubopa. o Havana onbiTa B
TeveHne 30 MUHYT 3anvcbiBanvcb (POHOBbIE Mokas3aHua pabo—
Yero 1 KOHTPonbHOro nprbopoB. 3HadeHust He npeBbiwany 20 HT
(kpvBas 1). 3aTem B TeuveHve 12 MUHYT onepaTop MbICIEHHO BO3~
LEeVicTBOBas Ha NepUMNEHTa C LENbio KOPPEKLMM Eero COCTOAHMS.

Bo Bpemsi paboTbl onepatopa nokasaHus npubopa pocnu. Ha
NATOA MVHYTE 3aperMcTpypoBaH CKa4ok, BbIXOAALLMIA 38 Npefe—
nbl wkansl. CnycTta 4 MUHYTbl — BTOPOW CKa4okK, HO C MEHbLUVM
3HaveHnem — 70 HT. INo okoH4YaHMK paboTbl onepaTopa 3Have—
HUA MarHUTHOWM MHAYKUMX HE Najanu [0 UCXOAHOMO YPOBHS, B Te—
YeHue Yaca ocTtaBasicb B npegenax 40—50 HT (kpmBas 3).

B cnepytowem onbite oue—
HVMBAIOTCA pe3ynbTaTbl MPSMO—

ro BO3OEnCTBMA ornepaTtopa Ha

LaT4K Npubopa, pacronoxXeH—
HbI HA PACCTOAHUM TPex MeT—
poB. CHavana B TeveHue 30
MWHYT [0 BO3AENCTBUS onepa—

TOpa 3anucbiBanvcb NnokasaHus
KOHTPOMbHOro 1 paboyero (kpu—
Bble 2 1 4) npnbopoBs, KOTopble

konebanucb B npepenax 24—

2 4 6 8 30HT. MNocne atoro onepatop

10 T, MWH

Puc. 4. VIameHeHne marHuTHom
VHOYKUMW onepaTopa:
1 n 2 — hoHOBbIE 3HAYEHUA MUKPO—

TECNaMEeTPOB B OMbITax;
3 14 — Bo3gencTBNe onepaTopa Ha

pabotan 10 muHyT. Kak BuaHo
N3 PUCYHKA, KpBas MarHWTHOW
WHAYKLUM MMEEeT TpW BCrnecka
Yyepes pasHble MHTEPBanbl Bpe—
MeHn. [lepBbIn BCnneck fo

nepuvnuenTa (2 oneita). 60 HT npowsowen cpasy, Ha

rnepBon XXe MWHyTe, BTOpON —
HanbonbLUNA — UMEN MECTO Yepe3 3 MUHYTbI U BbILLEN 3@ Npe—
penbl wkanel npubopa, nocnegHun goctur 70 HT Ha BoCbMOW
MUHyTe. o oKoHYaHWMM BO3AENCTBUS nokasaHus npubopa mea—
NEHHO CHU3WUNMUCb W BEPHYIMCb K MCXOLHOMY YPOBHIO Yepes
30 MuHyT. KprBas 3 0THOCUTCH K MOBTOPHOMY OrMbITY.

Bbin nposefeH onbIT Mo NporpaMme onepaTopa, KOTopbIi
NPUMEHAN pasnuyHble NpUeMbl BO3AENCTBUS Ha npubop 79
(npencTtaenas o6paabl uryp — wap, ky6 1 T. A.).

Vlcnonb3oBanuce nocneposaTenbHO cemMb 06pa3oB, KOTO—
pble, M0 MHEHMWIO OrepaTopa, 0KasblBatoT pasHbin adhdekT. Pac—
nonoXxeHne annapaTypel, NMOMOXEHWEe onepaTopa, Apyrie ycno—
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BMsi HABNOAEHW BbINU aHanornyHbl NpedbiayLlemy onbITy. Pa—
6oTa Kaxpbll pa3 OCyLLecTBAANach B TeHeHWe OJHOM MUHYTbI.
[NocnepoBaTenbHOCTbL AUKTOBANAack 3KCNEPUMEHTATOPOM.

PeaynbTathl onbiTa npeacTasneHsl Ha puc. 5. Mpu doHo-
BbIX 3Ha4eHusx pabodero npubopa 20 HT NpUMeHeHWe NepBbIxX
OBYX MPUEMOB He Jano CyLlecTBeHHbIx caBuros (kpusas 1). Tpe—
TU Nprvem nokasan BbICTpoe YyBENNYEHNE MArHUTHOM MHAYKLN
n Bcrnneck 6onbwe 100 HT (kpuBas 2), nocne 4Yero cTpesnka
npubopa BepHynacb B NCXOQHOE NONOXeHWe ¢ He6onbLLNMMMK KO~
nebaHuamn (1076 HT). MATbIN NpUeM TakXe Aan 3HaYUTENbHbIN
Bcrneck — go 60 HT (kpweas 2). MNocnenytoLme LLeCTon 1 cefib—
MOV npuveMbl CTabUnnavpoBan ypoBEHb MAarHUTHOM UHOYKLMN
Ha 10 HT. XapakTepHo, 4TO B JaHHOM OnbITe He Habnopanoch
«adhthbekTa NocnenencTeus).

[Npv NpoBepeHVN YeTBEPTOro akcneprmMeHTa onepatop Co—
noebeB Haxopuncs y cebs goma. Paguyc BO3[encTBUS COCTaB—
nan nopsgka 1 km. Ycnosust onbiTa 6biM1 OroBOPEHbI MO Tene—
thoHy. Pe3ynbTaThl NpefacTaBneHbl Ha pyc. 5, rae hoHy 1 oMbITy
COOTBETCTBYHOT KpuBble 3 4. POCT MarHWTHOM WHOYKUMX Npo—
[onxancs faxe rocrne npekpaileHns Bo3fencTeust (oHo 6bino
npov3BefeHo B Hayarne onbita u gnunocb 3,5 MuHyTel). CnycTs
15 MUHYT nocne OKOH4YaHWA BO3AENCTBMSA CUrHan BEPHYNCs K
nepBoHaYansHOMy (oHOBOMY 3HadeHuto. KoHTponbHbIA npuéop
C NPOV3BOSbHO OPUEHTMPOBAHHBIM AaTHUKOM MUKpPOTECHaMeTpa
B TEYEHWe BCEro orblTa Haxo—
OWNCcst B OPYroM MOMELLEeHUN 1

HEe nokasan N3MeHeHWn 3a npe— "
penamu thoHa (kpusas 1). 80

VHorpga akcnepumeHTaTop
ncnons3osan crneymansHblin 60 4
3KPaH OT TOPCMOHHOTO n3ny4e~ /A/ 3 \\4
HUSA, U3FOTOBMNEHHbIN U3 NN— ML -__T__._/\
HEVHO YMOPAAOYEHHOTO MoMM— 5= _
aTuneHa u pa6oTalLWuin Mo P NI
npuHUMNy nonapuaatopa. OnbIT Y

cTaBunca B OByx BapuaHTax. B 2 4 B 8 TMMH

NnepesoMm Crny4ae ABa OPUEHTU™  Pygc. 5. IameHeHWe MarHuTHOW
pOBaHHbIX MepPneHanKYNApHO VHOYKLUMKM onepaTopa
Apyr OTHOCUTENBLHO Apyra Crnos Mpv BO3AENCTBIM Ha NpuBop:
HaknevBanncb Ha Kapkac. 9k— 1, 2 — 3HaueHve (poHa B pasnuy—
paH CTaBIICA MEXzy NCTOUHM - HbIX OMbITaX; 3 — PaanMyHbIe

_ MEeTOAbl BO3AENCTBUA OrnepaTtopa,
KOM u3ny4eHst (B AaHHOM cry 4 — Bo3pgencTeve Ha NpuGop

vae OI'IGpEITOpOM) N OaT4ynKom. Ha 60MbLLOM PACCTOAHWUN.
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Bo BTOpOM cnow ckneuBanuck Apyr ¢ OpYyroM 1 B HUX 3aBopa-—
ynBancsa patyuk. Kak npaBuno, Takme 3KpaHbl 0Ka3blBanucb
LOCTaTo4HO 3dhdhekTMBHbIMU. OnmcaHne NopgobHbIX 3KPaHOB U KX
NPUMEHEHWNE ANSA 3aLUMThl OT TOPCUOHHbBIX U3MyYeHUA NpUBERE—
Hbl B paboTe [36]. AHanorvyHoe 3almMTHOe BO3AENCTBUE TaKuX
3KpaHOB, KakK 3[eCb ykasaHo, Habnioganock M B CnyYae BO3—
LencTBUA NCUXoBMONOrn4eckon Npupobl.

Bce Bbime nepeuncaeHHOe MAIOC HEKOTOPbIE JAPYTHE OIIbl-
TbI TIO3BOAMAO BbICKA3aTb MPEANIOAOKEHHE, YTO TICUXOOHONO-
THYECKHE TIOASI DKCTPACEHCOB U TMOAS OT TOPCHOHHBIX TeHepa-
TOPOB UMEIOT OZIMHAKOBYIO, HAH, BO BCSIKOM CAy4ae, GAU3KYIO
IIPUPOZLY.

O60611as1 pesyAbTaTbI IPOBEAEHHbBIX HCCAEI0OBAHHH, MOXKHO
CAleAaTb CAEZYIOIIMH BbIBOJ: MarHUTHBIA JATYHK OOAazaer
BbICOKOH YYBCTBHTEAbHOCTBIO K BO3JEHCTBHIO HEH3BECTHDIX
IIOAEH YEAOBEKa, OZIHAKO, U3-3a aHAAOTHYHOH BbBICOKOH YyBCT-
BUTEABHOCTH IaTYHKa K TIOMEXaM, HHTEPIIPETALIUS aHHbIX 9KC-
NepUMEHTa HEPEAKO ObIBAaET 3aTPyAHEHa.

Tennosble npubopsbl

Chauana onuineM, kak nposieasiercst 6uorepmoad@ext. Heoz-
HOKpATHO HabAloaAach criocobHocTb KyaaruHoi Ha paccros-
HUU BbI3bIBATh y MallMeHTa OILYIEeHHe AOKAAbHOTO HarpeBa H
Jlazke KrKeHHUsl. JTO SIBAEHHE Ha3bIBAIOT OMOTEPMO3(PPEKTOM,
0 ueM ynomuHaAoch B rase 2. Kynaruna npumensina ero npu
AEYEeHHH, HaM rKe MeXaHH3M Ipoliecca 6bIA COBEpIIEHHO Hero-
usiter. (He nyzxno nyrarp omymenue »x:xenus ¢ gpusuueckum
3()(PEKTOM, TO eCTb KzKeHHe He 06513aTEAbHO CBsI3aHO C Harpe-
Bowm. | [pocToit npumep: nozxesaB AMCT MATDI, Bbl OLLYTUTE HPO-
XAaJly; PaCKYCHUB 3€pHBIIIKO YepPHOTrO Tepla, MOYyBCTBYeTe
KiKeHHe. 3aMepUB B 3TOT MOMEHT TeMIIEPATypPy Ha MOBEPXHO-
CTH 513bIKa, HHU MOBbIILIEHHUs], HU TIOHHKEHHUS ee He 0GHapyKUM. )

Mrak, uMeeT Al MeCTO MOBbIIIEHHE TEMIIEPATYPbI KOKH TIPH
nposeaennu KyaaruHoi «oneparuu HarpeB» ¥ yCHAEHHE MOTO-
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Ka TernAa oT orepaTopa K nepuunuenty? OTBeT Ha aTOT Borpoc
MOTAH JlaTh, KOHEYHO 2Ke, HellocpeACTBeHHbIe U3MepeHHUsl.

bl MICMONb30BanNU TepMoNapy 1 PermcTpaTop TennoBoro no—
TOKa — TaK Ha3bIBaeMbI TEMNOMEP, KOTOPbIA N3MepsieT Benu—
YYHY TEMNM0BOW 3HEPrUM, NMEPEHECEHHOM K KOXE B edNHULY Bpe—
MEHW Ha efuHWLYy nnowaan, To ecte x/(c - M) = BT1/Mm>2. 3gech
[x — [Dxoynb (eavHnua aHeprum), [x/c = BaTT (eamHuua moLl—
HoCTW).

PaccmoTpeHHble 30ecb NMpPUYEMHMKW TEMfoBOro MoToka
npepHasHa4eHbl 415 U3MepPeHns MNOTHOCTM TEeMIoBOro noToka.
Mbl 0603Haumm ee g (BT/m?2). B npouecce onbita peructpypy—
eTca pasHocTb Tepmo3[C AU B munnusonbTax (MB); cBa3b
MeXxay 3TUMW BENUYMHAMW NpocTas:

q=k,AU =kAT,

roe k, v k, — rpamyvmpoBoYHble KO3MULMEHTLI, KOTOPbIE Onpe—
LEeNstoTCA OnbITHbIM NyTeM. Ona namepeHns TemnepaTtypbl Mo—
BEPXHOCTU KOXW MPYMEHANUCH «MefHbIE» TepMonapbl C Ana—
meTpom anekTpoda 0,10—0,15 mm.

Ternnomep 6bIn M3roToBMeH B hopme ancka (anameTp 8 Mm,
TonwmHa 1 Mm), KOTOPbIM C MOMOLLHO NAACTLIPA UM 3NacTUY—
HOW NEeHTbI NPUKPENNANCA K KOXe. TaM Xe pacnonaranacb Mu—
HWaTiopHas Tepmonapa Ana n3mepenHra Temnepatypbl [52].

Kak yzxe roBopuroch Bblllie, B pesyAbTaTe BO3/EHCTBHS
OnepaTopa MaLKEHT OIIYIIAA JOBOABHO CHABHOE :KEHHE, BO3-
HHKAAO MOKPaCHEHHE KO:KH, MHOTZA [OXOJMAO 0 «OKOTa»
(camo coboit, Ha ypOBHE OIIYIIEHHH, (PU3UIECKH HUKAKHUX T10-
BperKJeHui He 6bIA0). [ermaoMep perHcTPHPOBAA TPOMAZHYIO
BEAMUYMHY MOTOKA, a TeMIlepaTypa Mpu 3TOM He MeHsiaach. | la-
PaZIOKC: TEMAOBOH TOTOK PACTET, MALMEHT HCIIbITbIBAET JHC-
KOMQOPT, a TeMIlepaTypa IoCTosiHHa!

s saemenTapHoli (pUBHKH H3BECTHO, YTO TEIAOBOH MOTOK
ZOAZKEH PACTH C POCTOM PA3HOCTH TEMIIEPATYP MEKAY ABYMsl
TOYKaMH npocTpaHcTBa (07Ha TOYKa — KOzKa YeAoBeKa, BTO-
pas — OKpy2Kalolllasi cpesia, Pyroe TeAo U T. .), a U3 STHX
OTIbITOB CAE/I0BAAO, YTO TEMIIEPATYPa KOZKH HEM3MEHHa, HO Tell-
AOBOH TIOTOK PacTeT, Ha KozKke MosiBAseTcsi apuTema (mokpac-
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HeHue, paszpaxenue). /s paspentenys aTol 3aragku MozKHO
NPEATIONOKHTD, YTO HabAIOZAaeMOe BO3JEHUCTBUE HETEIIAOBON
TIPUPO/IbI, ¥ TEMLAOMEP PEATHPYET Ha KaKOe-TO JAPyroe BO3/eh-
cTBHe. DTa cepus OMbITOB IOKA3aAa, YTO Mbl CTOAKHYAHCh C
HeOObIUHbIM Al HAC SIBAEHHEM U CBECTH €0 K KaKoMy-AHGO
U3BECTHOMY (DPU3HYECKOMY TIPOLIECCY HaM TOT/A HE YaAoCh.

YHKIMOHHPOBAHHE AIOOOH KUBOH CHCTEMBI MOZpa3yMe-
BaeT HEMpepPbIBHBIA 0OMEH C OKpPY:KalolleH cpesiod — 0OMeH
BEILeCTBOM, SHeprueil, HMIyAbCOM M MH(pOpMauuei. JTo co-
[IPOBOKAETCsI U3MEHEHHEM (PU3HOAOTHYECKOTO COCTOSIHHUS
xxuBol cuctembl. OTpazkeHneM 6HO9HEPreTHYECKUX TMPOLIEC-
COB SIBASIETCSI TEMAOBOHU IOTOK, M3Ay4aeMbld MOBEPXHOCTbHIO
KO2KM deAoBeKa. FIsydas ocobennocTu Ternaoob6MeHa Ha ypoB-
He LIeAOTO OPTaHM3Ma HAH Ha YPOBHE OTAEAbHbIX OpraHoB (4acTb
MOBEPXHOCTH KO2KH ), HCCAE0BATEAH HILYT KOPPEASLIHIO 6HO-
DHEPTreTUYECKHX TPOLIECCOB, BHEIIHUX YCAOBUH U OCOGEHHOC-
TeH TEMIIEPaTyPHOIO MU3AYYEHHs] OpraHHu3Ma.

PE3\]J'IbTaTbI nccnenoBsaHna TennoebiX npoueccos

epBOHa4YarnbHbIe OMbITbl C TEMIIOMEPOM OCYLLECTBIANMCHL MO
cnepytoLLen npocton cxeme. OnepaTop Npov3BOAUIT BO3OENCT—
BME Ha Tennomep 6 co BCTPOEHHOW TepMonapon 7, Ha Tenno—
Mep HafjeBanacb KpbILll—

q Br/m® S s s Ka 8 u3 oprctekna, u oH
35 o 6 /AP pacrionararncs Ha ctone 4.
gg @: K nagoHn onepaTopa npu—
20 KPennanu BTOPYH TepMo—
15 2 . napy, pyka onepaTtopa
10 pacnonaranacb Ha pac—

5 |- = _1 . CTOSHWN 5—7 CM OT Tenno—
0f 3 A mepa. Kpome Toro, Ha pac-

-5 ctoaHun 10—-15 cm ot

Tennomepa Ha CTone Haxo—

unca komnac 5, Ha KO-
Puc. 6. CxemaTtunyeckoe nsobpaxeHune A

N3MeHeHUA TeNnoBoro noToka ot pyku | OPBIV ONEpaTtop Taikoxe
onepatopa (a); BO3AENCTBOBarN, CTapasch

Moperb KpenneHus aat4vka (6). CABWHYTL CTpenky (puc. B).

02 4 6 8101214161820 221, MuH
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Ons npoBegeHnsa onbiToB Mbl, noMmumo H. C. KynaruHow,
npusneknu 6onrapckux 6uoTepaneBTOB, KOTOPblE MOCETUNN
Hally nabopaTopuio No nopyyeHuto 6onrapckoro NpaBUTENbCT—
Ba. C HUMK nposBopgwmncs umkn uccnegosanvn. MNprvBenem pe—
3ynbTaTbl 3TUX 3KCMEPUMEHTOB.

Onepatop H. C. KynarvHa pobuBanack BHa4ane BpaLleHus
CTPenkn Komrnaca, a 3aTeM nepekntoyanacb Ha Tennomep. Ha
puc. 6 (kpvBas 1) nokazaHo U3MeHeHWe TeMnoBOro MoToka oT
pyKM onepaTtopa: UcxoaHoe 3HadeHuve g = 2BT1/M?, 3aTtem npo—
1ncxoasT BONMHOOBpasHble KonebaHusa ¢ vactoTom 6—7 MUH ”
amnnutygon £ 4B1/m2, a Yyepes 17 MUHYT 3Ha4YeHve JocTuraeT
nvka 15 Bt/m>2. MNpu aTom TemnepaTypa NafgoHy onepaTopa He
N3MeHsAnachk.

Bonrapckun 6uotepanesT goktop V. KasaHpxunes Bo3pen—
CTBOBAJl Ha PacronoXeHHbI Ha cTone Tennomep (kpusas 2).
OnbIT npoxogun B Tpu ctaguu: nogrotoska (0—4 MUHyTbI), BO3—
pencteue (4—10 muHyT), otobix (10—14 muHyT). B npouecce
BO3[ENCTBMA NOTOK M3MeHunca ot 5 go 38 BT/M2, NoToOM CHU—
3uncsa [0 HavanbHOro ypoBHA. TemnepaTypa NafoHu npu 3TOM
ocTaBanocb nocTosHHon. B onbiTax ¢ 6onrapckum 6uoTepanes—
ToM poktopoMm [. 3gpaBkoBbiM (KpuBasa 3) TemnepaTtypa pyku
nogHanace Ha 0,5 K, a n3mMeHeHve TennoBoro NoToka JocTurano
30 Bt/m?. Pacuetsl nokasanu, 4to y H. C. KynaruHon n V. Ka—
3aHpKMeBa Npupoaa BO3LAENCTBUA Ha TeNNoMep He TOMbKO Tern—
nosas, a y I. 3ppaBkoBa — Npyvpoga BO3LENCTBUA TerrnoBasi.

3TN oNbITbl NOKa3any BO3MOXHOCTb NPUMEHEHWSI TENoMe—
pa ona peructpaunm CUrHamnoB He TOMbKO TEMnoBoW Npupopb v
BbIABUNIN HEOBX0AMMOCTb
Bonee TLIATENLHOM OpraH— 5
3auun onbiToB. B YacTHoc— 4 )

TW, CNEefoBano CTporo uk— 1
CupoBaTb paccTofHWe OoT P r
namoHu onepatopa fio paT- | PG
4yMKa, MCMNoNb30BaTb pa3—
NNYHblEe 3KpaHbl, KOMMEeH—
CMpoBaTb MOTOK TernnosBow
npupodbl. Bce ato npuseno
K MPVMEHEHNIO ONMcaHHOM
HVXXE KOHCTPYKLMKM, KOTopast
Bbina HamMn Ha3BaHa «Ten—
noBbIM cTakaHomy (puc. 7). }

Pwuc. 7. Tennosown cTakah:

LlVInMHHpMHECKMM Kop_ 7 — paT4uK TEMNOBOro NOTOKa;
nyc TenysioBoro crtakaHa 3 2 — Harpesarers; 3 — Kopnyc;

BbI1 N3roTOBMNEH M3 NacT— 4 — akpaH; 5 — KonbLo.
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MacChl, B HEro BCTaBNANCA MIacTMacCOBbIN AUCK 6, Ha KOTO—
poM romeLlancs gatyvk Tennosoro notoka 7. Mop patyvkom
pacnonaranca HarpeBaTtenb 2, @ Haf HMMKU MOXHO MOMeLLaTb
TOHKME 3KpaHbl 4 13 pasHbix MaTepuanoB. Hag nnactmacco—
BbIM CTaKaHOM BCTaBMANOCb (OMrypHOE KorbLOo 5, Ha HEM 06bIY—
HO chrKcupoBanack NafoHb UCMLITYEMOrO.

Ham TpeboBanocb npocTenuMm crnocobom UMUTUPOBaTb
TENMoBOW MOTOK, UCXOOALLMIA OT YernoBeyeckon nagoHu. Ons
3T0ro 6binNa ncnofib3oBaHa 06blYHAA CTEKNIAHHAs Konba, KoTo—
pyHO MOXHO MOCTaBWUTbL Ha Tennoson cTtakaH. Konba—-nmutatop
3anonHanacb Harpeton o 32 °C Bopow, 4TO COOTBETCTBYET
TemnepaType napgoHu Yenoseka. [ns Toro, 4Tobbl caenate oan—
HaKOBbIMW TEMMOBbIE MOTOKM NafoHV 1 OHa Konbbl, K nocnen—
Hen NpUKNenBarcs YepHbIn LWepoxoBaTtbin nucT Bymarn. Taku—
MW HECMOXHBIMU MPYEMaMU YOaNoCb MMUTUPOBATL NOTOK MeXay
TENnoMepoM 1 AHOM Konbbl, MOSIHOCTbH COOTBETCTBYHOLLMM N0~
TOKY MeX[y TEMNOMEPOM M YENOBEYECKOW NafoHbH0.

Hanee B konbe—vM1TaTOpE yCTaHaBNMBANM CTaLMOHapPHY!O,
TO ECTb HE MEeHSIIOLLYIOCA BO BPEMEHW, TEMMepaTypy, U3Mepsnu
TEMNNOBOW MOTOK W Pa3HOCTb TEMMEPATYPbl NAJ0HN U OHa Kom—
6bl; pe3ynbTaTbl HAHOCKNMCL Ha rpadink: 0Cb OPAUHAT — MOTOK,
ock abcuncc — pa3HoCcTb TeMNepaTypbl NafoHN 1N NOBEPXHOCTY
Tennomepa g =f(AT), AT=T  —T__ (pvc. 8).

Ty Xe 3aBMCUMOCTb AN\ TEMMOBOr0 MNPOLIECCA MOXHO
paccunTaTh C YOOBMNETBOPUTENBLHOM TOYHOCTLIO. PacyeT cTpont—
CAl Ha OCHOBE YMCTO TEMI0BOW MOAENU 1 AN Konbbl JaeT Ty Xe
3KCMEPVMEHTAaNbHYIO 3aBMCUMOCTb, Kak Afif YMCTO TEMNoBOro
npouecca. VamepeHns ona nafoHu YenoBeka TakXe npvBepyT
K 3aBMCUMOCTU «MOTOK — Pa3HOCTb TEMMepaTyp Mexpay na-—
LOHbIO 1 MOBEPXHOCTLIO TeMnoMepay. 3apaHee Mbl HE MOXEM

Aq, BT/M? ———— e
6 x-1 *
L o--2 ]
4l =3 . .
o | L~
L~
2 =T

A
01 03 04 05 06 07 08 09 ATK

Puc. 8. 3aBucuMocTb NNOTHOCTM TEMNOBOMO NOTOKA
OT pa3HOCTM TemnepaTyp NafoHbL—TennomMep:

7 — aKcnepumMeHTanbHble AaHHbIe X; 2 — pacyeTHble AaHHbIE;
3 — aKcnepuMeHThbI C onepaTopamMu.
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yTBEpXAaTh, YTO 3T0 ByAeT 4MCTO TEnnoBOW MPOLEece, TO ecTb
[AT4MK TEeMnfoBOro NMoToKa MOXET pearMpoBaTb Ha HEKOe Cym—
MapHOoe BO3[eCTBMe — TennoBow 1 HeTennosown npupopbl. Ecnn
BCE KpVBble COBMaAyT, TO MPOLECC — TEMI0BOW NMPUPOAbI, He
coBMapyT — Hago cHOBa fIoMaTb roJoBy.

O6bl4HO BroonepaTop AepXXan pyKy Ha KofbLe TernnoBoro
cTakaHa [0 YCTaHOBMEHUs CTaLMOHApHOro COCTOSHWSA, emMy Aa—
Banu 3afaHvie «nepenaTby AaT4MKY CBOK 3HEPrUto. Takme onbIThl
NPOBOAUNMCL CO MHOMMMU NpPakTUKyoLWmMK BroonepaTopamu m
06bI4HBbIMY MogbMK. 3a pegkumun ucknoderammn (H. C. Kyna-—
ruHa, V. Kazanpxwes, H0. B. MbixeBckux), y Bcex BO3OeNcTBne
Ha Tennomep 6bI110 ABHO TEMNOBOW NPUPOALI U CBUAETENLCTBO—
Bano o cnocobHOCTM ornepaTopa CamMOCTOATENBHO PerynMpoBaTb
Temneparypy.

M3 aTux HauaAbHBIX PE3YABTATOB MCCAEZOBAHMS MOIKHO
CAeAaTb CAeZYIOIIHe BbIBOJbI:

6uoomnepatop crnocobeH Bo3AeUCTBOBATb Ha YEAOBEKA HEKO-
TOPBIM [TIOTOKOM, IIPHPOJZa KOTOPOTO B MOZABASIOLIEM OOAb-
IIIMHCTBE CAy4aeB — TeIlAOBas;
O/IHAKO BO3MOXKHbI CAy4YaH, KOIZla 3TO BO3/EUCTBHE HE TEIl-
AOBOH U HEe DAeKTPOMarHUTHOM npupozbl. Kakoi ke Toraa?
Bonpoc ocraetcs nepaspemniennbim.

AxycTuyeckue npubopbl

[TpoBoaumble HaMu HCCAeOBaHHS He BHOCHAH ICHOCTH, Ha-
060poT, «TymaH crymaacs». Kasarocn, [ Ipupoaa napouno noz-
6pachiBaeT HaM OZHY 3arajky 3a apyroi. OmbITbl MpUBOAUAK
B OCHOBHOM K OTPHIIaTEAbHbIM yTBEP2K/IEHUAM O TIPUPOJIE BO3-
JEHCTBUA: He DAEKTPOCTaTHYECKOE, HE CTaTHECKOEe HAH HM-
MyAbCHOE MarHMTHOE, He 9AeKTPOMarHuTHoe, He Teraosoe. Oc-
TaBaAOCh TIPOBEPUTb THIIOTE3Y YHCTO MEXaHHYECKOTO, aKyCTH-
YEeCKOro BO3ZEHCTBHSI.

C 370i1 LeABIO 6bIAM HCIIOAB30BaHbI Pa3AHYHbIE aKyCTHYE -
CKHe TIDHEMHHKH JASl H3MEPEHHs] aKyCTHYECKOTO TIOAS H BHO-
pauuu B mupokoM auanasore yactot 25—40 000 1.
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[ Ipuesem HexoTOpbIE CBEZEHUS] O PETHCTPALIMU aKYCTH-
yeckux asAenuil. FisBecTHo, uTo yeroBex BocnpunuMaeT yri-
pyTHE HAH 3BYKOBbIE BOAHBI, TO €CTb KOAeOGaTeAbHbIE SBAE-
Hus, opraHamu cayxa c¢ yactotoi 16—20 [u. Itu wactoTs!
COOTBETCTBYIOT TaK Ha3bIBA€MbIM 3BYKOBbIM BOAHAM — 3BY-
Ky. B 60aee mmpokom cMbicAe 10z 3ByKOBbIMH KOAe6aHUAMH
TMOHMMAIOT PacTPOCTPaHEHHe KOAeGAHUH U BOAH AIO60H yac-
totel B ynpyroi cpeae. Ceoiue 15 000 i1 — yabrpassyko-
Bble BOAHDBI, Menbire 16 [ — ungpassykosbie Boanbt. Ko-
AebaHHsT 3eMHOH KOpbI TPH 3eMAETPSICEHHsIX, TIPH MITOPMO-
BOM BOAHEHHH Ha MOpE BbI3bIBAIOT MOIIHbIE HH(Pa3ByKOBbIE
BOAHDI, KOTOpPbIE PaclPOCTPAHSIOTCS HAa COTHH M ThICSIUM KH-
AOMETPOB.

HMurencusnoctd (cura) v rpoMKOCTb 3ByKa OMpeAeASIOTCS
ZeHCTBHEM 3BYKOBOH BOAHBI Ha OpraHbl CAyXa YeAOBeKa M 3a-
BUCSIT OT 3BYKOBOTO JJaBA€HHsl, YACTOTbI M (POPMbI 3BYKOBDIX
KoAebaHUi. JHepruio 3BYKOBOH BOAHDI, IEPEHOCHMYIO B Ce-
KYHZly 4Yepe3 KBa/paTHbIH MeTp, HasbIBAIOT HHTEHCHBHOCTBIO
(cunoit) 3ByKa, KoTOpas usmepsiercs B /(¢ - M?) = Br/m%.
Jluanason cabmmmuMocTH aAa yeroBeka cocTaBasger oT 1076 7o
106 mxBt/m?. OcobennocTb BOCIIPUATHS 3BBYKOB TaKasi: eCAH
MHTEHCHBHOCTb 3BYKOBbIX KOAe6aHHH BO3pAcTaeT B reoMeT-
PHYECKOH TIPOTPECCHH, TO TPOMKOCTb BOCHPHUATHS B apHQMe-
THYECKOH, HAH TPHUOAHKEHHO: OIIyIIaeMasi yXOM IPOMKOCTb
3ByKa IMPOMOPIHMOHAAbHA AOTapHPMy (PUBHYIECKOH UHTEHCHB-
nocty. Eaununeit yposus 3Byka ssagerca 6ea (B). Ecau un-
TeHCHBHOCTb ozHoro 3ByKa B 10 pas 60AbIe gpyroro, To rpoM-
kocTb Ha 1 6eA Bbimte. 3a HyAeBOH ypoBeHb cAbIuMocTH (6er)
npunsT 38yK unatercusHoctbio 1012 Br/m? npu wacrore 1 kI
YeroBeyeckoe yxo MOkeT yAaBAMBaTh H3MEHEHHe IPOMKOCTH
Ha OZIHY ZECATYIO Z0AI0 6era — aenuber (ab).

EcAu roBopsT, 4T0 HHTEHCHBHOCTD 3ByKa B ZeH6eAax paB-
Ha 3, To a10 osmauaer § = 10lg//I .

Bamerum, 4To B 06bIMHON KOMHATE TIPU OTCYTCTBHH PasroBO-
POB M MOCTOPOHHEro IyMa (KHAasi KOMHaTa) O6bIMHO LITyM /10-
cruraer 40 aB; npu criokoiinoii 6ecezie, xoabbe, ABHAKEHUH — 10
60 zb; psaom c paboTarouM MOTOLMKAOM 6€3 TAYLIHTeAS —

Wspareanctso «BECbhb» — JOBPBIE BECTHU
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70—90 zb; okoro paboTarolero peakTHBHOTO CaMOAETa — CBbI-

we 120 ab.

pv nccrnenoBaHnM BO3LENCTBUSA onepaTtopa Ha 06bekT Bbinum
1CMofb30BaHbl akyCTUYeckre MpPUEMHUKM Tuna MUKpodioHa r
n3MeputenbHoro MmarHutodoHa cupmel «bptons 1 Koep». Mpu-
EeMHMK Haxoguncsa Ha pacctosHum 5—17 cm oT nagoHn onepa-—
TOpa, NpU4YeM NOBEPXHOCTb NafgoHen obpa3oBbiBana Kak 6bl No—
nycdepy. AkycTnyeckoe BO3[AENCTBME HOCUT MMMYNbCHbBIN Xa—
pakTep (puc. 9). OnutensHocTb MMMNYNbLCOB NPUBNN3UTENBHO
paBHa 0,01 c, a BennunHa pocturaet 70 gb. B cepenvHe Bo3—
LOEeNCTBUS ONUTENBHOCTb
MMnynbca cokpallaetca 6
0o 3,7 - 10738c, a amnnun—
Typa pgocturaet 90 gb.
Benn4uunna akyctudeckon 80
nomexu B naopaTtopuu
Haxogunacb Ha ypoBHe I
40-60 gb. Kpowme Toro, 70
B MOCNeAyLLMX onbITax J
o6HapyxuBanuce UM-— L\
nynbCbl AIUTENBHOCTBIO B0 [
no 5-7 -1075¢, a Tak— 0 20 40 T.c
Xe 0Kasanock, YTo U3-
Ny4eHne  UMMNynNbCOB
npoMcxoanT Ha doHe
HEeKOTOpPOro nepuopmnye—
ckoro cwurHana. Vim—
nynecel 8 70 n 90 pb
LOMXHbI NPON3BOAWTL CUSbHbIE, HONE3HEHHbIE OLLYLLIEHNS LLYMa,
HO OHW He 3aMETHbI, TaK Kak BPEMSA BO3[EVCTBUA HE3HAYUTEb—
Hoe. PacyeTbl nokasanu, 4to wym B SO ob co3paeT paBneHue
npumepHo 0,1 r/cm?. Ecnv npu 3TOM CyLLIECTBEHHO CHU3UTb
cuny TPeHus, TO Takoro gaBneHusa BydeT [OCTaTo4HO, YTO6bI
COBWHYTb nerku npegmet [54].

Puc. 9. AkycTnyeckoe Bo3pencTeme
onepaTopa Ha npubop
(n3meHeHve ypoBHSA 3BYyKa B Aeunbenax
BO BPEMEHW).

npeﬂ,MeTbI BCerza rnepeMeriaAucb pbIBKaMH, HE MEHsISI BEP~
THKAAbHOI'O ITOAOXKEHHSA. STO IIPUBEAO K POXKAEHUIO CAELYIO-
Igeﬁ TUIIOTE3bI: OIIEPATOP BXOAHUT B CBOEI'O POJla KOHTAKT C IIpES~
METOM H HAaCTPAHUBAETCA Ha 4aCTOTY €T0 COOCTBEHHBIX KOoAeba-

3 Ha nopore Toukoro Mupa
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muit. Korza wactorpr akyctrueckoro BoszeiicTBusi oneparopa
COBIMAJIAIOT C 9TOH YaCTOTOH, BOBHMKAET Pe30HAHC, H TIpeMeT
CAeTKa TPMIIOZHMMAETCs HaZ TIOBEPXHOCTbIO, Ha KOTOPOH OH
crout. [ losiBAstieTcs kak 661 BosaymHas mozaymka. Koaggurm-
eHT TPEHHs!, COOTBETCTBEHHO, YMEHbIIIAeTCs1, H JI0CTaTOYHO Ma-
AeHIIIero ToA4Ka, 4To6blI TepeIBUHYTb MpeaMeT.

Takoe 06bsicHeHHE SBAEHHIO TICHXOKHHE3A 3BY4aAO IOBOAb-
HO y6eauTeAbHO. Beab Atobbie skpanbl (MeTaAAHuecKHe, u-
9AEKTPHYECKHE ) He MelllaAH Tlepe/IBH2KeHHIo ripeaMeTa. B aTom
CAy4ae eJHHCTBEHHbIM MPENATCTBHEM MOTAO CAY:KHTD CYIIECT-
BEHHOE YMeHbIIeHHE TIAOTHOCTH CpeZbl MKy OIepaTopoOM H
TPeZIMETOM.

Uro6b1 ybeauThCs B CTIPaBEAMBOCTH STOTO MPEANOAOKEHHS,
6bIA POZEAAH CAEZYIOIIME OMBIT: TIPEAMET IKPAHHPOBAACS C TIO-
MOIIIbIO BaKyyMHOTO KoAraka. Korzia Bosayx He otkaunsancs (To
eCTb JJaBAEHHE T107] KOATTaKOM cocTaBAsA0 760 Mm pTyTHOTO CTOA-
6a), 1oz BO3IeHCTBHEM OllepaTopa MpeaMeT NepeMernacs. Korza
2ke 11071 KoArakoM coszaBancst popsakyym (10> mm pryTHOTO CTOA-
6a), orlepaTop, Kak HH cTapaacs, He Mor czpuHyTb npeamet. Cae-
ZI0BaTeAbHO, TIPEJAOKEHHOE OObACHEHHE MeXaHH3Ma TeAeKHHe3a
CBE/IEHO K U3BECTHbIM B (DM3MKE SBACHHAM, M (PEHOMEH TeAeKHHe-
3a B HallleM CAydae Bpozie 6bl 06bsICHEH.

C nomonibio akyCTHYECKOH THIIOTE3bI aBTOPbI SKCIIEPHMEH-
TOB TIbITAAHCH OOBACHUTD U JpyTHe HabAIOZaeMble SIBACHHS, B
YaCTHOCTH 3(D(PEKT Harpesa, 0 KOTOPOM IIAa pedb Bbime. Ks-
BECTHO, YTO *KHBble OPraHM3MbI CIIOCOGHbI H3AyYaTh YAbTpPA-
3BYK, YaCTOTHBIH JHANa30H U MOIIHOCTb KOTOPOTO Pa3AHYHbI.
[ [pukocHoBeHuUe K H3AYYATEAIO YABTPA3BYKa, pabOTAIONIEro Ha
gactore 1 MI1, moxer BbisBaTh omymenue oxora. Kpome
TOTO, MO?KHO Ha Pa3AMYHOH Iy6GHHE BbI3BaTh HarpeB B TKaHAX
»KMBOro opranusma [53].

Kax 6b110 otmeueno panee, H. C. Kyaaruna moraa aucran-
IIMOHHO BBI3bIBATb Y YeAOBeKa OIIyIneHue k:kenus. He uckao-
YeHO, YTO ITO ABACHME CBA3aHO C (POKYCHPOBAHHEM aKyCTHYeC-
KOO M3AYYEeHHs] B TKAaHAX OpPraHU3Ma; TIPH 3TOM MOKET MPOHC-
XOJHUTD Mpeo6pasoBaHKe YAbTPAa3BYKOBOH SHEPTHH B TEIAOBYIO C
HarpeBOM TKaHeH, MOCAeZyIoIell THIIepTEMHeH U 02KOTOM.
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O6paTim BHEMaHHUe, YTO IPUMEPHO B 3TO 2Ke BPeMsl FpyTI-
Ia MOCKOBCKMX (pM3MKOB npu ydactuu akagemuxos [O. B. [y-
aseBa u FO. B. Ko6sapesa nposoanaa ¢ Kyaarunoit onbrrst o
M3yYEHHIO aKyCTHYECKHX M ONTHYeCKHX siBAeHHH. MMy 6biau
TTOAyYEeHbI aHAAOTHYHbIE PE3YABTATbI.

B 1992 roay omucanue onbrros ¢ H. C. Kyaarunoii u axy-
CTHYeCKOe OObSICHEHHEe MeXaHH3Ma BO3JEHCTBHH 6bIAO OMy6-
AMKOBAHO B OZJHOM ?KypHaAe C MpHUMEYaHHeM OT peJlaKIUH:
«Monzgy napancuxororun um. A. A. Bacurvesa... yaarocn
3aUKCHPOBATb MepeMelleH e TI0ZBEIIeHHbIX TIPeIMETOB B Ba-
kyyme 70 1072 topp... Terexkunes B Bakyyme craBuT 1Oz CO-
MHEHHE ero 06bsICHEHHE Yepe3 AOObIe aKYCTHIECKHE TIOASI».

HMraxk, cHoBa Bo3HHKaeT HEO6XOIUMOCTb POBE/IEHHUST JIaAb-
HEHIIHX OIbITOB, HAKAIIAMBaHHs (AKTHYECKOro MaTepHara H
TIOMCKA €ro HHTepPIIPEeTallHH.

XoueTcs pacckasaTb O HOMbBITKE PETHCTPALIMH YAbTPA3BY -
KOBBIX CHTHAAOB, OCYIIIECTBAEHHOH B ipyroM yupexxaennn AH
CCCP. Kak-1o akagemux FO. B. Iyases pacckasanr o coux
onbirax npesugenty AH CCCP A. A. Arekcanzaposy. Bos-
HHKAAQ MbICAb HCIIOAb30BaTh 6a3y OKeaHOTpaHIECKOro yu-
pexxaenuss AH na 6epery Ueproro mopsa. Mssectro, uto zeanb-
(PMHBI UBJAIOT YAbTPA3BYKOBbIe CHrHaAbl. To ecau mormpo-
60BaThb BO3/E€HCTBOBATb Ha HHX, HCIOAb3Ysl BO3MO2KHOCTH
Kyaarunoii?

Huxakux ocobbix mpurotosaeHuii He zeAaru, clieHapHH
OTIbITOB He cocTaBAAAH. | [pocTo permmau peaiusosath uzero,
CTOAD 2K€ CIIOHTaHHO, CKOAb oHa M BosHukAa. H. C. Kyaaruna
C My2K€eM BbleXaAH Ha OKEaHOAOTHYECKYIO 6a3y, I/le X TOCEeAU-
AM B oxoziHoM Baronuuke. | lonpo6osaru BoszelicTBoBaTh Ha
ZleAb(UHOB — HHYEro He TMOAYYHAOCh: TO AH Mope 6bIAO He-
CTIOKOHHO, TO AH CHTHAABI He BOCTIDHHSIAUCD JeAbpuHamu. Kon-
YHACSI STOT UMIIPOBH3HPOBAHHBIH IKCIIEPUMEHT IAAYeBHO —
npu BbixoZe u3 BaroHunka Huneab CepreeBHa mockoAbsHy-
Aach, yraaa ¢ AeCTHHLIbI U CAOMaAa PyKy.

\erkoMbICAEHHOCTD, YacTO COTPOBOKAAIOIIAS HCCAE0BA-
HHSl 9HEPrOMH(POPMALIMOHHBIX SBACHHH, Ha cell pas He MPOIIAa
ZlapoMm.
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Peructpauus 6moaHepronHchopmaLMoHHOro
adhdpekTa nonynpoBOAHMKOBLIMK NpuUbopamu

B @usuyeckom uncruryre Yrpaunckoit AH mb1 nosnakomuaucn
¢ onbiTamu npodeccopa Bapriemaxu no peructpaimu Topcuon-
HOTO U3AYYEHHsI C TOMOIIIbIO CTAHAAPTHBIX MOAYTIPOBOHHKOBbIX
anozoB. B To Bpems cymecTBoBar0 MHEHHE, YTO TOPCHOHHbIE H
6HO3HepreTHYECKHE SABAEHHS] UMEIOT cxoaHyto rpupozay. Ouo u
TMOCAY2KMAO TIPUYMHOH HCTIOAb3OBaHHsl MOAYTIPOBOJHUKOBDBIX
METO/IOB JIASl PETHCTPALIMH GHO3((EKTOB.

[Iuxn pa6or 6b1a nposesen 8 AU TMO na kadeape snex-
TPOHHUKH 1107 pyKoBozcTBoM ripodeccopa B. B. Toratosa. Hsy-
YaAMCh Pa3AMYHbIE TIOAYTIPOBOAHHMKOBbIE CTPYKTYPbI, COZEpKa-
1IMe, KaK M3BECTHO, ABOMHbIE dAekTpudeckre cArod. O6braHo B
APYTHX CAY4asiX OHH pearipoBaiM Ha SHEPTrOUH(OPMAIIHOHHDIH
curHaA. PeructpupoBaics mpoTeKaBIIMiH Yepes AHOZ TOK, TIPH
3TOM pacCMaTPHBAAHCh pasAHYHbIE CTaHZApTHbIE Auoabl [55].
3ameTHoro a(exTa OT BO3AEHCTBUS GHOONEpaTOpa Ha ITH
npu60opbl He HABAIOZAAOCh. [OABKO B OJHOM M3 IKCIIePUMEH-
T0B C KpeMHHeBbM roAeBbiM TpausucTopom (KI'T, 303A) mox-
HO 6bIAO YCMOTPETD CBSA3b BO3AEHCTBHUsI GHOOIIepaTOpa CO CBOH-
CTBaMHM TMOAYTIPOBOJIHHKOBOH CTPpyKTypbl. K cozkarenuio, aToT
LKA OTIbITOB B JaAbHEHIIIeM He TIOBTOPSACS, H OOIIHI pe3yAb-
TaT CKOpee OTPHIIATeAbHbIH.

Heobbrunbie pesyAbTaThl MOAYYMAH MOCKBHYM TPO(ECCOP
I". K. IyproBo#i, kanauzaT pu3HKO-MaTeMaTHYECKHX HayK
A. T Tlapxomos u A. E.. Zly6vxuii npu pervcrparmu Boszeiict-
BHIST OTlepaTopa Ha TOAYTIDOBOAHHKOBOE TEPMOYYBCTBHTEABHOE CO-
npotuBAeHre — TepMucTop [56]. Tepmucrop nomemacsa B me-
TAAHUYECKYI0 0GOAOUKY, TemIlepaTypa KOTOPOH TOJ/IepzKHBaNach
paBHol HyAto rpazycos [leabcust ¢ momompio abaa. Oneparop mor
BO3/IeHCTBOBATb KaK Ha TIOBbIIIEHHE, TaK H Ha TOHHKEHHE COTpPO-
THBAeHHs TepMUcTOpa. BoszelicTBHe Ha 3TO yCTPOKHCTBO 9AEKTpH-
YeCKUX, MarHUTHDBIX U ZIPYTHX CHA He BAHSIAO Ha pE3yAbTaT.

Ho camoe YAMBUTEABHOE: 3(DPEKT BO3/IEHCTBHUsI HE 3aBHUCEA
OT PacCTOSIHHS MezK/Ty OTepaTopOM M TEPMOCTATOM C TPAH3HCTO-
poM — paccrosiuie MeHsAoch oT oaymetpa 20 2000 xm!



Fnaga 5

PEFICTPALINSA
MCUXOKNHE3A
OATUYECKIAMW NMPUBOPAMIA

Mapwxckue onbiTbl (ra3oBas cmech)

Zlo cux Mop OIbITbI IPOTEKAAH, YTO Ha3bIBAETCSl, HETIOCPEACT-
BEHHO Ha TAa3ax y M3yMAeHHOH mybauku. FcrectBenno npes-
TMIOAOKHTD, YTO MPOHCXOZHUT BO3ZEHCTBHE HE TOABKO Ha 06b-
eKT, HO ¥ OJIHOBPEMEHHO Ha OKpy:karomyto cpezy. | louru Bce
9KCIIepPMMEHTbI IPOBOJHAMCD B BO3ZYILIHOH CpeJie, U NPezICTaB-
ASIAO MHTEepeC U3y4HTb U3MEHEHHE ee COCTOSTHHS MexK/y TIpeJ-
METOM U OIepaTOPOM.

[ ToBozOM 1751 TOCTAHOBKH 3TOH CEPHH OMBITOB MOCAY2KHAO
omucanue A\. A\. BacuabesbiM onbiToB 1o TeaekuHesy, IpoBo-
auprxcst B 1930—1931 roaax B [ lapuaxckom metancuxono-
THYECKOM HHCTHTYTE €ro JAMPEKTOPOM JAOKTOPOM JDyKeHOM
OcTu coBmecTHO ¢ ero chiHom — umnzkeHepom Mopeaem Octn.
Onepatopom 661n 23 - rethuit aBcpuens P. [ueiizep, cTsxan-
IIMH M3BECTHOCTb CBOMMH TEAEKMHETHYECKHMMH (DeHOMEHaMH.
[ o ero nactosuo, onbrrer Octu npoBoamAMch B TemuoTe [75].

«I'Tocpeayt KOMHATBI CTOSIA CTOAMK, Ha HETO KAQACS O6BEKT
AASL BO3ZEHCTBUSL — OObIMHO GeAbld KapMaHHbIH maaTok. Me-
JMYMY TIpeAararoch cBoel AeHCTByIoIel Ha PaCCTOSIHUM ,Te-
AEKUHETHYECKOH CHAOH CZIBUHYTD €ro ¢ MecTa... | \aBHbIH KOH-
TPOAb 32 MEJHYMOM H 3a 06bEKTOM BO3JEHCTBHSA BbIIOAHSAAU
npu6opbr...» Ecan 61 oneparop [1neiizep norsauyacs k naat-
Ky, OH Heu36e:KHO 3aCAOHHMA Obl OJIMH U3 MyYKOB MH(pPaKpac-
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HbIX Ay4eH, BbI3BaB aBTOMAaTHYECKU CHTHAA TpeBoru. Bee zeii-
CTBUSI MEJIUYMA U OO'bEKT BO3/IEUCTBUST (PUKCUPOBAAUCH HA (PO~
TonAeHKy. B pesyabTaTe ombITOB 1IyAepcTBa CO CTOPOHBI Me-
ZMyMa 3aMe4YeHO He 6bINO, H MIAATOK GbIA C/IBUHYT.

Bo Bpems ceanca meauym mnpe6biBar B TAyGOKOM TpaHce,
BHZ ero 6bIA cTpared. Yactora gbixanus BMecTo 06braubix 12—
16 B MunyTty nosbimanace g0 200—300. Cyas no oraeabubiv
(pasam, BbIPbIBABUIMMCS y HETO, U3 TeAQ MeJMyMa IKOObI BbI-
ZleAsIAACh CTPYS KAKOH-TO HEBH/IMMOH Cy6CTaHIIMH, KOTOPOH OH
YIIPaBAsA H C TIOMOIIIbIO KOTOPOH nepeasuraA naatok. Mceae-
ZlOBATEAH 3a/IAAMCh MBICABIO TIPOBEPHTDb TH 3asIBACHHUsI M€ M-
yMa U 06HapyzKHMAH, 9TO TaK HasblBaeMast CyOCTaHILIMs YaCTHY-
HO TIOTAOILAET HH(PPaKPACHDIE AYHH.

[MoBTOpPEHME NAPVKCKMX OMbITOB

OTOT pesyAbTaT BbI3BaA KeAaHHE MOBTOPHUTDb OMBIT, HO B HO-
BOM HCIIOAHEHHH, HCTIOAb3Ysl COBpeMeHHyIo TexHHKy. Flccae-
nosanue 6b1r0 Hadato B 1978 roay rpynmnoii gpusuxos AT -
MO. Mbi nocraBuau caeaymoniyto 3azaqy: 3aperucTpHPOBATh
TOTAOIIIEHHE ONTHYECKOTO M3AyYeHHUs B rasoBoi cpege. Jlas
3TOro 6bIAO ZIOCTATOYHO MPOIYCTHTb ONTHYECKHH Ayd depes
Cpezy ¥ U3MepHTb HHTEHCHBHOCTb H3AY4YEHHs! 10 BXOJa B Cpe-
ay I v mocae Boixoza I 3 cpeapl, OTHOIIEHHE STHX BEAHYHH U
aaet koaPuupment ocrabrennst A = [ /[ narencusHocTH npu
TIPOXO02KAEHHH CPEIbL.

NS peanusauumM 3Toro onbiTa Bbibpanu Hanbonee XxopoBOW
npubop — renMn—HeoHoBbIN Nasep, AMHA BOMHbI U3MNY4YeHWst KO~
Toporo 0,63 MKM, TO ECTb Ny4 MMeN KpacHoBaTbIN OTTeHOK. [ns
Toro, 4To6bl YETKO 3HaTb MECTO BXOAA W BbIXOAA nyya, npume—
HUIN N3BECTHbIA ONTUYECKUI CNOCo6: Ha MyTwn fy4a NocTaBuIn
cBeTogenuTens (nonynpospayHoe 3epkano 3), 4acTb fy4a oT—
paxanacb K npuemMnuky 9, npubop 10 3amMepsan UHTEHCUBHOCTb
l,,=1,- Bropas 4acTb ny4a nonagana Ha NpuemMHUK 7 1 npuéop
8, samepanacs I =/ (puc. 10). Ha oTpeske oT BXxofa A0 BbIXOAA
H. C. KynarvHa ¢ pacctoaHus 30—40 cm «Bo3pencTBoBanay Ha
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ny4 (otmeveH Ha pucyHke 10). Ha nytn nyy4a pacnonaranacb
nop yrnom konba & ¢ 3epkanbHbiMy Topuamn 4 1 5, 3To No3Bo—
NAN0 Ny4y MHOrOKPaTHO MPOWTU paccTosHve 4—5, Tem cambimM
yBENMYMBanack AfMHa ONTUYECKOro NMyTu 1 NOrMoLLeHNe ny4ya.

[MpucTynunn K namepeHussM — HuKakoro pesynbTaTa. VIH-
TEHCVBHOCTb Ha BXOAE W BbIXOAE OfHa 1 Ta xe. [ina Toro, 4To—
6bl MOBTOPUTL OMbIT Ha APYron AnvHe BonHbl A = 1,15 mMkm (aTo
yxe BnUKHUIN MHGPaKpPacHbIA y4acToK CrekTpa, U nyy He Bu-—
[eH), Npofenanu To e caMoe, Takxke 6e3 pesynstata. ManeHb—
KNe n3MeHeHna 3athukcuposanu, HO UX MOXHO 6bIno cymTaTb
3a eCTECTBEHHbIE U3MEHEHWSI MHTEHCMBHOCTM fNyya Nnpuv BbiXxoae
13 nasepa.

Pewmnu onate n3ameHnTs ANUHY BOMHbI U NEPELLnn Ha ra—
30BbIl Na3ep C YrNekMCcnbiM ra3oM B Ka4ecTBe aKkTVBHOMO Tena,
OH JaBan uany4eHne ¢ aAnvHon BonHbl A = 10,6 MKM, TOo ecTb B
fanbHen MHdpakpacHon obnactu. 3gecb Mbl MO4yBCTBOBAaNM
cyllecTBeHHoe ocnabneHne manyvexus. Ho, kak Ham mokasa—
NoCb, OMbIT MPOX0OAVI He CoBceM «4mcToy. Jly4 nasepa 661 He—
B/MOMMbIM, @ Ham TpeboBanoch HanpasBuTb ero Ha dhoTonpuemM—
HWK, ¥ TOrGa Mbl MPUMEHUAN CEQYIOLWMIA NPUEM: 3a4epHUIN
rpacMTOBbIM KapaHAalloM ManeHbKne NMCTKM BaTMaHa 1 no—
MecTunm bymary HanpoTuB nyya; nagasi Ha Hee, Ny4 NpoXuran
6ymary, n oHa AgbiMunacb. Takum o6pa3oMm, Ham yaanocb Ha—
npaBuTb Ny4 NPSAMO Ha POTONPUEMHVK, 3aTeM PAAOM, Ha pac—

Puc. 10. Pernctpaums ocnabneHns nanyyeHns Bo BPEMEHMU.

O — onepatop, 7 — reHepaTop u3nyyeHus, 2 — MogynsTop, 3 — CBETOAENUTENb,
4,5 — 3epkana, 6 — kBapueBas ktoBeTa ¢ ra3om, 7, 9 — (hoTonpUeMHUKN,
8, 10 — npubopbl ANF PerncTpaumum aneKTpUYecKnx CUrHanos.
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CTOAHMN 5—8 MM 0T ny4a, NPOTSAHYNM LUBETHOW LUHYP, KOTOPbIN
no3BonsAn cyouTb, rAe NpoxoauT nyy. 3amMeTuMm, 4TO Ha ASIMHE
BonHbl 10,6 MKM npnbop HaKOHEL—TO 3aperncTpypoBarn BECb—
Ma CUMbHbIA CUrHan.

Ho 3pmecb Ham cHoBa MoKas3anochb, Y4TO OMbIT MPOXOAWT He
coBcem «4mcToy — onepaTtop H. C. KynarmHa pgepxana pyku Ha
paccTtosHum npuMepHo 30 cM OT ny4a 1 OT UBETHOrO LUHYpa, 1
Mbl 06paTUNM BHUMaHWE, YTO LIHYP 3aMeTHO nepemeLlarncs,
CUJIbHO ApoXarn 1 MOor nepecekaTb nyTb HEBUAMMOIO ny4ya, a 370,
B CBOK 04epefb, MO0 MOBNUATL Ha rnokasaHus npubopa. Ha—
Yanu UckaTb BUHOBHbIX — KTO TPOHyN LWHYp? KT0—To 13 npucyT—
CTBYHOLLWX 1K onepaTop? Bce oTkasbiBanvck, 06CTaHOBKA Ha—
kanunack. CTano sicHo, 4To HE06X0AMMO U3MEHUTL CXEMY OrbITa.

OTbickanu B nabopatopuy CTEKNSHHBIA MOMbIA LAMUHAP C
OTKpbITbIMK Topuamu gnvHoto 0,5 M 1 gnameTpoM caHTMeT—
poB 10, NOMECTUIN €r0 Ha NMEPEBEPHYTYHD TaBYpPETKY 1 Mpony—
cTunm ny4y Yepes umnuHap. Onepatop, He Npukacasch K LUInNH—
OpY, Ha paccTosHUM Bo3pencTBoBan Ha nyd. Kak ¢msukuy, mbl
NMOHMManu: ONbIT HenenbIW, Tak Kak NoBAWATL Ha Nyy nasepa He
MOrf0 HWKaKoe BHeLLHee BO3[e/CTBWE, pasBe YTO He4yucTas
cuna, a ee HeT B npupofe. Ho Hac BOOXHOBNANW pe3ynbTaThl
napuxckoro onbita 3yxeHa OcTn — oH Begb 3adukcupoBan
MOrnoLleHne MHPPaKPacHoro ny4a, NPOXoAMBLUErO Yepe3 Npo—
CTPaHCTBO Mexay 06bekToM ¥ onepaTopom!

[MoBTOpMB B GONee «4MCTbIX» YCNOBUAX OMbIT, Mbl NOMYyYn—
NN—-Takn CepbesHbil pe3ynbTaT: onepaTop Bo3fercTBoBana Ha
nyy. FlycTb Mbl ¥ HE MPOHVIKNN B TanHy npouecca — Ha AaHHOM
3Tane BaxKeH Bbln cam (hakT.

BoT 3pgecb—To Bce M mpuLLnv K 0BLLUEMY MHEHWIO: OMbITbI
Hapgo Gonee TLIATeNbHO MOArOTOBWTL, MPOBECTU WX CO BCEMMU
LOCTYMHbIMW AN HAC reHepaTopamu, C Pa3HbIMY AIMHAMU BOJTH,
NponycTUTb Ny4 Nasepa Yepe3 pasnuyHble ra3oBble Cpefbl U,
NMo BO3MOXHOCTW, aBTOMaTU3MPOBaTh MPOLIECC pPerucTpaumn.

[Mo4yTn TpK Mecsiua Mbl cobupanu cneymanbHoe YCTPoNCT—
BO, KOTOPOE No3Bonuno 6bl peann3osaTtb 371 TpebGoBaHus. Ponb
30HOMPOBaHHOM 06nacTh TeNepb BbINOMHANA KBapLEBasa KoBE—
Ta gnnHon 100 mm 1 grametpom B0 mm. Ang yBenu4eHns Yys—
CTBUTENbLHOCTM Npubopa onTUYeckmn nyd npoberan B HeM NsTb
pas, a 3aTeM BbIXOAWI HApPY>Xy. 3O0HANPOBAHNE OCYLLIECTBNANOCH
NnasepHbIM U3MYy4YEeHWEM OT CTALMOHAPHBIX NAa3epoB Ha OnMHaXxX
BonH 0,63, 1,15, 3,39, 10,6 MKM 1 1311y4YeHNEM OT KIUCTPOHa
(mnuHa BonHbl 4 mm). NMpenBapuTeNbHO OTKayYeHHas KioBeTa
nooyepefHoO 3anonHANack BO3OyXOM, a30TOM U YrMeKUcnbIM ra—
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30M. Pyka onepaTtopa HaxoAmnack Ha pacCcTosiHAM S CM OT KHBE—
Tbl. [pogomKmUTENLHOCTL Kaxaoro onbita coctasnsana 0,15—5 MuH.

[ Ipuseaem noayuennnie pesyabTathbr:

ocAabaenus usaydenus Ha aauHax BoaH 0,63 u 1,15 mxm sape-
THCTPHPOBAHO He 6bIAO, AAS AAHHbI BOAHBI 3,39 MxM HabAw0za-
AOCb 0CAabAEHHE H3AYYeHHs Ha YPOBHE LIYMOB;
3aPErHCTPHUPOBAHO YBEPEHHOE OCAAOAEHHE H3AYYEHHs JAHHOM
Boanbl 10,6 MxM u 4 MM Hpu 3alIOAHEHUM KIOBETHI MHOTOATOM-
HOH cpezoit (BO3ZYXOM, a30TOM U YTAEKHCABIM Fa30M);

TIPH BO3ZICHCTBHH Ha OTKAYEHHYIO H He 3aIIOAHEHHYIO Fa30M KIO-
BETy 0CAAOAEHHS 30HAUPYIONIET0 H3AYeHHUs He HaOAI0ZIaA0CD.

Ha puc. 11 npencrtaBneHbl TUNWYHbIE pPe3ynbTaTbl 3Kcne—
pvMeHTOB. o ocy abcumcc OTNOXeHo BPEMS OMbITa, @ Mo 0cu
opavHaT — ocnabneHve 13-

,
nyvenvs D, 1/cm. [Ona ns- D o n
MepeHus ocnabnenus 6oino 09 ,":
AOCTaTOYHO B3ATb OTHOLLIE— ! !

Hve nokasatenen npubopos ik

8 1 10, To ectb D = I/, 025 dR ik

rae vepes | o6o3HaveHa pe— \ ! \
rucTpupyemasa npubopamu / ARV N
VHTEHCVBHOCTb U3MYyYeHNd. 0 1 P 3 T, M
13 prcyHka B1AHO cyLLecT—

BeHHoe ocnabneHve nsny- Puc. 11. NamepeHrne koathdmum—
HeHusi OT nasepa Ha BONHE eHTa nornotleHus D nyya nasepa
10,6 MKM B BO3YXeE U B yr— ¢ anuHo BonHbl 10,6 Mkm
nekucnom rase, T0 €CTb B B Cpefe B pasnnyHbie MOMEHTbI
MHOroaTOMHbIX rasax. 3707 BPEMEHU.

3adhhekT ckopee BCEr0 Bbl—
3BaH BO3HWKHOBEHMEM B rase obnacTtew pasnuMyHor nioTHOCTH
1 CBA3AHHbIM C 3TUM W3MeHeHveMm KoaddhmumeHTa ocnabne—
HWS, YTO NOLATBEPXXAAETCA TAKXXe OTCYTCTBMEM OCnabneHusa B 01—
Ka4aHHoW KtoBeTe. Takum 06pa3oM, pesynbTaThl OMbITOB MOryT
BbITb 06bACHEHbLI HA OCHOBE PACCMOTPEHHOW paHee aKycTuye—
CKoW runoTeabl. [eicTBUTeNbHO, MOXHO 6bINo 0XuaaThk, Y4To ras
B KIOBETE MOABEPraeTcsi akyCTM4eckomy (MexaHn4eckomy) Bo3—
LEVICTBUIO, 1 OTAENbHbIE 06N1acTX rasa YynnoTHATCS, Apyrue npu—
MyT MEHee NSI0THOE COCTOSAHME, YTO MOBAUSET Ha paccensaHue
nasepHoro ny4a.

CnepnyeT 06paTvTb BHUMaHVE Ha pasnuyve xapakTepa 3a—
BMCMMOCTU K03hchmumeHTa ocnabneHna Bo BpEMEeHM: CroLLHas
MIMHMA OTHOCUTCA K MEePBOMY OMbITY, MyHKTMPHAs — KO BTOPOMY.
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Xota onepatopa (H. C. KynarvHy) Bo BTOpOM OnbiTe NMpocunu
NMOBTOPUTbL BCE TOYHO TakK e, Kak U B MepBOM, pPe3ynbTaTel He
coBnanu, xota B 06oux onbitax adhdekT BO3AENCTBUSA 3apernc—
TpYpoBaH. Hyxe Mbl cneunanbHO OCTaHOBUMCH Ha npobneme
NMOBTOPAEMOCTY NOAO6HbBIX OMbITOB, & NOKa TONbKO 3aMETUM, 4TO
BO3[ENCTBME OMepaTopa Ha TOT WM MHOM 06LEKT HOCUT Heyc—
TOMYMBBIN XapakTep, YTO BbI3BAHO U3MEHEHWEM MCUXUYECKOro
COCTOSHUSI onepaTopa.

AkycTnyeckas runotesa MOATBEPAMIAch elle pas B Orbl—
Tax, koTopble npoeen ¢ KynarmHon npodeccop JIMTMO
. B. AnbTwynnep. Ha aTtoT pas ny4 nasepa npoxoaun Yepes
XVpKyto npospayHyto cpegy. OnepaTopy 6bi10 NpeanoxeHo Bo3—
LencTBoBaTh ABMXEHMAMM pyK Ha paccTodHum Ao 50 cm Ha Kro—
BETY, 4Yepe3 KOTOPYH MPOXOAUSIO W3MyYeHVe OT rennin—HeoHo—
Boro nasepa 71 pnuHon BonHbl 0,63 mm (puc.12). KioBeta 5
(nnvHa 40 cwm) bbina 3anonHeHa pacTBOPOM KpacuTens B Cnvp—
Te. Habnoganuce «BCMbILWKKY, KaK Bbl HA8 HEOAHOPOAHOCTSX B
obnacTn BO3AENCTBMA, a TakXe CUNbHOE MepLaHne nasepHoro
nsaTHa Ha akpaHe. o BM3yanbHbIM OLeHKamM HeOfHOPOAHOCTY
MMEenu BUA TOHKMX HUTEBMAHbIX 06pa3oBaHni pa3MepoM nopsa—
ka 1 mm. lNosBneHne obpasosBaHWin COBMAAAno G MoBbILLEHVEM
YPOBHSA LLyMa B perncrpaumoHHom kaHane. Ha puc. 12 yepes
2 1 3 o6o3Ha4veHbl NonynpospayHble 3epkana, 6 n 7 — doTo—
npuemMHuky, 8 n 9 — pernctpupyoLme npubopel.

Puc. 12. MNpoxoxaeHve ny4ya nasepa Yepes XuaKyt ONTUHECKYH CPeay.
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BospgelictBue Ha TBepAble cpeabl

aKOHeL, peLunny NponycTuTb Ny nasepa Yepes Npo3payHyo
TBepayto ontuyeckyto cpedy. C aTon uenbto 6bin1 MCnonb3o0BaH
BOJIOKOHHO—ONTWUYECKU TPaKT. 3TOT Npnbop NpefHasHayveH ans
OLIEHKM KayecTBa OMTMYECKOro BOJSIOKHA, MPUMEHSEMOro B Nn—
HMSX OMTUYECKOWM CBA3W, N UCMONb3YETCS B MPOMbILLIIEHHOCTM.

MprBeaem kpaTkoe onvcaHve aToro npubopa: cxema CoCToUT
13 MonynpoBOAHWKOBOMO Na3epHOro AnMoaa C AfIMHOW BOMHbI re—
Hepauun 1,3 MKM 7, U3Ny4eHWE KOTOPOro Yepes OMTUHECKMN
pa3beM MoCTynano B KaTyLLKy MHOrOMOLOBOr0 KBapLEBOro BO—
nokHa 2 pgrnvHon 2 m. [anee, 4epe3 onTMYeCKMn pasbem — Ha
repMaHveBbI (hOTOAETEKTOP 3, OTKYAA 3NEKTPUHECKUA CUrHan
nocTynan Ha uHgmkaTop 4.

MoscHM 1CnoNb3yemMoe BbILLE NOHATUE OMTUYECKNA pa3b—
em». Kak crnegyeT 13 cxembl, 3 nasepa 7 BbIXOAUT Ny4, KOTO~
pbIi HAOO HaNpPaBWTb TOYHO Ha TOPEL, ONTUYECKOro BOMOKHA, An—
ameTpoM 1 MM, Takyr xe 3agady Heo6XoOMMOo BbINOHWUTL MpK
BbIXOAE Ny4Ya U3 BOMOKHA, TO eCTb HamnpaBuB ero Ha goToae—
TekTop. Takyto onepaumnto 6e3 crneynanbHoro nNpucnocobneHns
BbIMNOMHUTL HEBO3MOXHO. [N 3TOro 1 Cny>XKuT YyCTPONCTBO, Ha—
3bIBAEMOE «OMTUYHECKMM PasbeMoMy. IKCNEPUMEHT Mo BO3DeN—
CTBMIO Ha BOMOKOHHO—OMTMYECKWIM TPakKT MPOBOAUNICA Mpod.
B. T. Mpokonerko u O. C. NonakoBon Ha kathenpe TBepaoTesb—
Hom onToanekTpoHuku CIM6rMTMO (puc.13).

SkcTtpaceHcb! (J1. B. Tumodcpees, B. A. ConoBbeB) ocyLle—
CTBNANM BO3[OENCTBUE HA OMNTUKO—3MNEKTPOHHbIE KOMMOHEHTHI
TpakTa, a Takxe OTHEeNbHO Ha
BOJSIOKOHHbI cBETOBOL,. B pe—
syneTaTe 6binv 3aperncTpu— | D @ D 3
poBaHbl N36bITOYHbIE LIYMbI B
npUeMHOM TpakTe MakeTa,
fBHO npeBblwatowme oH.
[1pn aTom BpemeHHoO xapak-—
TEP VMHOYUMPOBAaHHbIX LUYMOB 4
TaKkXe 3aMeTHO OTnMyarncs ot
thoHoBoOro curHana (puc.14).

OTHOLUEHME CUrHana K Lymy

paBHO B cpefHeM 3, a MaKcu—

MarbHoe 3HadeHve — 5. OgHum Puc. 13. MNpoxoxpaeHvie
n3 akcTtpaceHcos, B. A.Co—  nyuya nasepa 4epes TBepayo
NoBbEBLIM 6bIN0 NPOAEMOHCT— OMTUYECKYH CPEemy.
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Puc. 14. Pe3ynbTaTthl U3MepeHusi curHana,
NpoLUEeALLEero Yepes BONIOKOHHO—OMTUYECKUI TPaKT.

pvipoBaHO 6ECKOHTaKTHOE BO3AeNCcTBME HA JOTONPUEMHOE YC—
TponcTeo. B pesynbTaTte, B COOTBETCTBUM C 38aHVEM, OCYyLLiE—
CTBMANOCb MpPsAMOe 1 06paTHOE M3MEHEHWE CPEfHEro ypPOBHS
pPEervcTpMpyemMoro curHamna mMoLHocT nuanyyeHusa. Kpome Toro,
ECTECTBEHHbI/ yPOBEHb Aperdha BbIXOOHOrO CUrHana CyLlecT—
BEHHO yBenu4ymeanca. K HacTofAleMy BPEMEHW ELLE He SCHO,
KaKom UMEHHO 13 hU3N4eckrx NapaMmeTpoB ONTUHECKOr0 TPaK—
Ta npeteprnesan HecTaHOAapTHblE N3MEHEHNUS (MOLLHOCTb nase—
pa, 4yBCTBUTENbHOCTL (DOTOMPUEMHUKE, OMTUYECKUE MOTEPU B
BOJIOKOHHOM CBETOBOAE WNW Apyrue).

BesycaoBHO, HEO6X0AMMO MPOBECTH ZOMOAHHTEAbHbIE HC-
CAeZI0BaHHsI C BOAOKOHHO-ONTHYECKHM TpakToM. Ecau yaactes
JOOUTbCsI CTAOUABHBIX TIOKA3aHUH, OH MOT 6bl CTaTh YAOOHBIM
NPUOOPOM ZASI PETUCTPALIMH SHEPTOMH(POPMALIMOHHDBIX CUI'HAAOB.

HekoTopbie cBegeHns no ¢usnyeckon onTuke

B aannom paszere peun 6yzeT uaTH 0 IPUMEHEHUH COBPEMEH -
HbIX OITHYECKUX IPUOOPOB Al H3MEPEHHS TIOBOPOTA TIAOCKO-
CTH TIOASIPU3ALIMU AQ3€PHOIO U3AYYEHHUS [IPH AUCTAHTHOM BO3-
JEHCTBUU Ha Hero 6rooneparopa.

B aroii (pase, mozkaryii, cosepasaTcsi TepMHHbI, HE COB-
CeM TOHATHDIE A YeAOBeKa, He CBsisaHHOTo ¢ gusHkoi. | lo-
3TOMy HaM IOKAa3aA0Chb YMECTHbIM MO3HAKOMHTb YHMTATEN C
HEKOTOPBIMH OITHYECKUMH MOHATHAMU U (DPU3HYECKUMH TIPO-



PervcTtpauns aHeprovHhopmMaumoHHbIx AsneHnn B 11

neccamu. Ha mamr Bsrasz, Takoe BBeseHHe MOMOKET OCBOHMTD
Kak (PUSHYECKYIO CYIIHOCTb MPOBOJHUMOTO 9KCIIEPHMEHTa, TaK
Y TOHKOCTb TPHMEHSIEMbIX METOZI0B M HETPHBHAABHOCTb P06 -
AEMBl.

Haunewm c nosicuenus psiza repmunos u nousituit [57].

I'Ionepequoc'rb CBETOBbIX BOJIH

n3nyeckas onTUKa paccMaTpvBaeT CBETOBbIE BOJSIHbI Kak
YaCTHbIV CRy4an LUMPOKOro CMekTpa 3MeKkTPOMarHUTHbIX Kone—
6aHun. JTiobyto 3NeKTpOMarHUTHYK BOSIHY, @ 3HaYUT U CBET,
MOXHO MpeAcTaBUTb B Buae konebaHui OByx B3avMonepreHav—
KYNAPHbIX BEKTOPOB: 3/IEKTPOMAarHMTHOr0 BEKTOpPa N3Jy4eHns
E »n maruutHoro Bekropa usny4enus H. O6a sexTopa kone6—
NKOTCA B MIOCKOCTW, NeprieHaVKyYNAPHOM K HanpaBeHUto pacnpo—
CTpaHeHns nyya, TO ecTb BEKTOPY ckopocTy V (puc. 15). VHbimm
CnoBamu, 3MeKTPOMarH1MTHaa BOMHA — COBOKYMHOCTb BbICTPO—
NepeMEHHbIX 3NIEKTPUHECKMX U MarHWUTHBIX MOMeN, pacnpocTpa—
HAIOLLIMXCHA CO CKOPOCTbLIO CBETA BAOJIb JIMHWW, HOPMalbHON K E
n H. Takve BonHblI MaTepuanbHbl, 06nafgatT 3Hepruen n opyru—
MW CBOMCTBaMU, MO3BONAOLLMMU X NCCNEROBATL. dneKTpoMar—
HWTHOE Mofe C No3VuuM COBPEMEHHON (N3VKK MpepcTaBnseT
co60t0 0CoBbIN BUL MaTEPUN, K KOTOPOW NMPUMEHMMbI Takme no—
HATWSA KaK 3HEeprus, UMMynbC, Macca.

Puc. 15. PacnpocTpaHeHne 3nekTpoMarHUTHON BOSHbI;
3NEKTPUYECKU E 1 MarHuTHbIN H BEKTOPbLI N3My4eHus.

EcTecTBeHHbIn n I'IO.I'IFIPIII3OBaHHbII7I cBeT

06bI4HbIX YyCNnoBUAX NCTOYHUK CBETa MCIMYyCKaeT Henonapu-
30BaHHbIA, WM ecTecTBeHHbll, cBeT. CBeTOBblE BOJHbI B
3TOM Chny4ae MMerT pa3findHble HanpaBlieHndA KonebaHun, Ko—
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Topble 6bICTPO cMeHsoT Apyr gpyra. Mpouecc nonapusauun
COCTOMT B TOM, 4YTO CBETOBblE KONebaHWs MpUHUMAaT yrnopsa—
[OYeHHbIN XapakTep, TO eCTb NPOUCXOAAT B Kakon—nvbo ogHon
nnaocKocTh. Takon ny4 MOMHOCTBIO MONSPU30BaH, ero HasblBa—
0T IMHENHO MonspvM3oBaHHbIM. YacTUYHO NONAPU30BaHHbINA
CBeT — CMEeCb ECTECTBEHHOr0 W NNHENHO MONApPU30BaHHOIro
cBeTa. bonbLUMHCTBO UCKYCCTBEHHbIX MCTOYHUKOB WU3MYYEHUs
(HarpeTble Tena, CBETALLMECH rasbl) AatoT YaCTUYHO MONspu30—
BaHHbIN cBeT (BonbhpamoBas HUTb Ha 15—20%, pTyTHas nam—
na — Ha 5—8%).

ﬂonnpmaauml npun oTpaxeHUm n npejsnomMmJieHUn ceeta

OMHOCTBI0 MAW YacTUYHO MONAPM3auUmns MPOUCXOAUT MpU OT—
paXkeHun 1 NPesIOMIEHUM CBETA, NPV NPOXOXAEHUM CBeTa He—
pes3 aHW30TponHble cpefb! (B KOTOPbIX CBOMCTBA HEOAUHAKOBHI
B PasfnyHbIX HANpPaBneHVsX, HAaNPUMEep, KPUCTan bl UCNaHACKO—
ro wnata, TypmanvHa u apyrue). MNpu npoxoxmaeHnn ceeTa, cka—
XeMm, Yepes NnacTuHy TypManuHa, CBeToBas BoMHa npuobpeta—
eT CBOWCTBAa, KOTOpble 06HapyXuBatOTCs, KOrga ny4oK nponyc—
KaeTca 4epes3 BTOPOW Takow e KpucTtann. O6bAcHEHWEe 3TOro
SBMNEHWS KPOETCS B TOM, YTO TypMariMH — OBHOOCHbLIV KpUCTansl,
n, ecnv ocu O, n O, pacnonoxeHsl NapannensHo, To NHTEHCUB—
HOCTb NpOXoAsALLEro Yyepes HUX ceeTa ByneT MakcumanbHow, a
eCcnu BpaLLlaTb BTOPOW KPUCTanm, TO NPON30MLET NocTeneHHoe
raweHue cseta (puc. 16).

2 Im)
e m Le - >

Puc. 16. lNpoxoxpeHve ceeTa Yepes NnacTyHbl U3 KpucTanna TypmanuHa.
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MepBbI KPUCTANN Ha3bIBADT NOAAPU3ATOPOM, & BTOPON —
aHanusartopom. [onspusaTop NpeobpasyeT eCTECTBEHHbIN CBET
B NWHENHO MonApu30BaHHbIA. [py oTpaxeHuy 1 NPenoMneHmn
CBETA Ha rpaHyiLe ABYX Npo3paqHbiX CPed NpoMCXoauT ero Ya—
CTWYHanA Nonspu3aums, YTo n3obpaxeHo Ha puc. 17a, 6.

IKpaH

Pwuc. 17. MNonspuaaumns ceeTa npu oTpaxeHuu (&) n npenomnexun (6);
nonapuaaunoHHas npmama [maHa—TomncoHa (B).

I'Iomlplnaal.wm CBeTa B Kpuctannax

M30TPOMHbIX cpefax (Hanpumep, B ONTUHECKUX CTeknax) ny4m
CBeTa pacrnpocTpaHATCA B No6oM HamnpaBneHun C ofMHaKko—
BOW ckopocTbto. OpgHako NodaBnsAoLLEeE YMCIO KPUCTannoB 06—
najaeT onTUYEcKOi aHU30TPoNMei, TO ECTb B Pa3HbIX HaNpaB—
NEeHVsX KPUCTans pasfnuyHo pearvpyeT Ha MPOXOASLLUWA CBET.
OnTnyeckasa aHW3OTPOMNUA B OCHOBHOM NPOSIBNAETCA B ABON—
HOM Ny4YenpenoMneHn, GUXPON3Me, Npy BpaLLEHUM MnockocTu
nonspn3aummn B ONTUHECKN aKTUBHBIX BeLlecTBax. /lckyccTeH—
Haa (HaBefeHHan) onTuyeckas aHW30TPOMUS BO3HWUKAET MOA
AENCTBMEM BHELLHVX nonew (3nekTpyM4eckoro, MarHWTHoro). He
WCKMOYEHO, YTO ONTUYECKas aHW30TPONUS BO3HWKAET M Mpu
LOEVCTBUM Ha OMNTUYECKYK cpefy Kakum—To BMONornyeckum
BHELLUHWM Monem, 3TO MPearnorioxeHve BnocnencTsun 6ypet
NMpoBepEHO.

M3 onbiTa cnepyeT, YTO Npy MPOXOXAEHWUM Yepes3 KpucTann
ECTECTBEHHOr0 CBETa B HEM BO3HMKAKOT [Ba Ny4a — 06bIKHO-
BEHHbIl N Heo6bIKHOBEHHbIN — 3hheKT ABOMHOrO NpPenom-—
NEeHVst C PasfMYHbIMM CKOPOCTAMM PacnpoCcTpaHeHus, To ecTb
CO CBOVMMMU MokasaTensmMun npenomMnenmvs. NokasaTens npenomM—
neHns 06bIKHOBEHHOrO fly4a UMEET B KpUCTasnne noCTOsHHOE
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3HaveHne B NtoBOM HaMpaBeHun 1 He 3aBUCUT OT yrna nage—
Hus. MNokasaTenb NpenomneHna HeoBbIKHOBEHHOIO Nyva 3aBW—
CWT OT HanpaBfieHVss pacnpocTpaHeHuss CBeTa.

MonspusaunoHHbie yCTPOCTBa

a pasnunyun nokasaTenen nNpenomneHns ans o06bIKHOBEHHO—
ro N HeoBbIKHOBEHHOIO Ny4elrt 0CHOBaHO NMPUMEHEHWE KpUcTan—
noB Ansi pa3fenenHuns yYen, Nonspu3oBaHHbIX BO B3aUMHO Nep—
NeHAVKYNSPHbIX HanpaBneHusax. Ons nonyyYyeHwst NonspusoBaH—
Horo cBeTa yAo6HO NPUMEHSATb He OTAENbHbIE KPUCTansbl, a ux
pasnunyHble KoMBVHaLMY — nonsipu3aunoHHble npusmbl. OfHa
13 TakMx npuaM — npuama MmaHa—TomncoHa — npefcTaBnsieT
co6olo CKneeHHble MO runoTeHy3am (No AuvaroHanv) gse npsi—
MOyYrofibHble NMpU3Mbl U3 ncnanackoro wnata (puc. 17, B). MNMo-
TOK MapannenbHbIX ny4ert ecTECTBEHHOrO CBETa MonapgaeT Ha
NMOBEPXHOCTb MPU3MbI, W, BCTYNMB B NPU3My, NpeBpaLlaeTcs B
ABa NMHENHO NONAPU30BaHHbIX MyyKa, MAYLLUMX B OGHOM HanpaB—
nexHnn.

Ha rpaHuue «kpyctann—kneny 06bIKHOBEHHbIA NyY NCMbITbI—
BaeT MOMHOE BHYTPEHHEE OTpaxKeHve (ana 3Toro fyy4a Knem —
MeHee NnoTHaa cpefa), @ HeobblKHOBEHHbIM NMPOXOAUT Yepes
npu3my, 1 Ha BbIXOAE MOMHOCTbLIO MONSAPU30BaH.

OcTaHOBUMCSA ELLE Ha OOHOM MOHATUM — nonapoupg (no—
NAPN3aLMOHHBIA UNbTP), KOTOPLIA ABASETCS OAHUM U3 ORTU—
YecKMX NMHEHbIX NONSAPU3aToOPOoB Y COCTOUT U3 TOHKOW Mo~
NAPN3aLMOHHON MNNEHKM, HaKNEEHHOM Mexay ABYMSA npospay—
HbIMW MacTUHaMu.

BpaweHne nnockoctu nonspusauuu. 370 SBMEHNE CBA—
38HO C TeM, YTO NPV NPOXOXAEHUW NIMHENHO NONAPU30BAHHOIO
CBETA Yepe3 HEKOTOPbLIE ONTUYECKN aKTUBHbIE BELLECTBA NpPO—
1CXOQMT MOBOPOT Mi0CKOCTY nonspusauuu. B 3aBncrmocTy ot
HarnpaBneHns BPaLleHWs MAOCKOCTX Monspu3aumm onTUYecKn
aKTUBHbIE BELLECTBA NOAPAa3AeNsOTCA Ha NpaBo—- U JieBOBpa—
warwwme. ONTUYECKON aKTVBHOCTbIO 06N1afatoT He TONbKO KpU—
CTanmbl, HO U XMOKOCTA, @ TAKXXE BOAHbIE PAcTBOPbI Caxapo3sbl,
rMOKO3bl; pacTBopbl Kamdopbl, CTPUXHUHA B CNWPTE U Opyrue
HEeKpUCTanIM4yeckne BeLLECTBA.

OnbIT NoKa3bIBAET, YTO yron NMoBOPOTa MAOCKOCTA MONApu—
3auMun o NPONopLMOHaneH TonwmHe cnos BellecTsa d (o = k°d];
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3aMeTuM, 4TO 3TO aABneHne obnagaer ancnepcuen, To ecTb d
3aBUCUT OT OJINHbI BOJHbI, @ TakKXe 0T KOHUEeHTpaunn C.

fIBAenue BpaleHHss MAOCKOCTH MOASPH3ALMH HCTIOAD3YIOT
JAsl olpesieAeHHs] KOHLIEHTPAaLMH PacTBOPOB caxapa, HUKOTH-
Ha, KaM(QOpbl, KOKaUHa U APYTHUX BEIIECTB. JTOT METOJ OCO-
6eHHO IIMPOKO MPHUMEHSIOT IIPH ITIOAYYeHHH caxapa U3 caxap-
HOW CBEKABI U TPOCTHHKA JAsl ONPEJEAEHHs] CAaXapUCTOCTH.
CootsercTByromue mpu6opbl HOCAT Ha3BaHHE MOAIPUMETPOB
HAH CaXapHUMETPOB.

Bo3zpgeiicTBre Ha Xupkue ontnyeckue cpepbl

Hurepecneiimmii noAspusaloHHbIi 9@eKT 6bIA 06HapY:KeH
B MaTepHaAaX, MOAEKYAbI KOTOPbIX He 0OAAZAIOT 3ePKAAbHOH
CUMMETPHEH; 9TO MOAEKYABI B BHJIE «IITOIOPA», MEPIATKH C
OJHOH PYKH», BOOOILE KAKOHU-TO (JOPMbI, KOTOpAsi TIPH OTPa-
*KEHUU B 3epKaAe [IEPEXOAUT B APYTYIO (POPMY, OZO0OGHO TOMY,
KaK MepyaTKa ¢ AeBOH PYKH B 9TOM CAy4ae MPUHUMAET BUJL Ilep-
yatk ¢ nipaBol. | [peanonozkum, 4ro Bee BemecTBo cocrout us
MOAEKYA OZIHOH (DOPMBI, TO €CTb B BELLIECTBE HET MOAEKYA, KO-
TOpPbIE IBAAAHCD 6bl 3epKAAbHBIMU OTPazkeHHsIMH APYTHX. lor-
Zla B 9TOM BeILECTBE BO3HHKAET 3aMeyaTeAbHOE sIBACHHE, Ha-
3bIBaEMOE ONTHYECKOH aKTHBHOCTBIO — BpAIllleHHe TAOCKO-
CTH MOASIPH3AIIMH [TyYKa AMHEMHO TTOASIPH30BAHHOTO CBETA IIPH
MIPOX0:K/IEHUU Yepes BEILECTBO.

Moxekyabi caxapa UmMeloT BUHTOBYIO CTPYKTYpY (1rromnop).
Bce monekyab caxapa, czeranHble, HarpuMep, U3 CaXapHOTO
TPOCTHHKA, UMEIOT OJMHAKOBOE HAllPABAEHHE 3aKPy4YHBaHHUsI
BunTa (0zMHAKOBYIO criMparbHOCTb ). CriMpaAbHOCTb BUHTa He
BaBUCHUT OT TOT'O, C KaKOH CTOPOHbI Mbl Ha Hero cMotpuM. | [oato-
My PacTBOp, B KOTOPOM MOAEKYABI CaXxapa OPHEHTHPOBAHbI CAY-
YalHO, UMEET CIIUPAABHOCTb, KOTOPAsi COBIA/IAET CO CIIUPAABHO-
CTbIO 0z1HOH MoAekyAbl. K3-3a BHHTOBOH cTpyKTYypbl MOAeKyA
PacTBOp caxapa UMeET Pa3AUIHbIE TIOKA3ATEA [IPEAOMAEHHS IS
CBETa C [PaBOH U AEBOH KPYTOBOH MOAIPH3ALIUEN.
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st moHuManust aAbHEHIero cAeyeT 03HaKOMHTDb 4HTa-
TeAsd C OZHUM U3 BEAHKHX OTKPBITHH (PPaHILy3CKOTO GHOXHUMH-
ka Ayu [ lacrepa (1822—1895 rr.): on o6uHapy:xua, uto onru-
YeCKH HeaKTHBHasl (pOPMa BHHHOH KHCAOTBI SIBASIETCSI CMECDHIO
PABHOTO YMCAA MOAEKYA BUHHOH KMCAOTbI, MMEIOIIHX TIPaBYIO U
AeBylo criupanbHocTH. | lacTepy yaaroch oTaeAutdb apyr ot apy-
ra KPHCTaAAbI C TIPABOH M A€BOH CIIHPAaAbHOCTbIO. Boanbiit pac-
TBOP KPHUCTAAAOB B /IaHHOH CIIHPAAbHOCTH TTOBOPAYHBAET TIAO-
CKOCTDb TIOASIDU3ALMM B OZIHOM HaripaBAeHuH. Jlpyras rpymma
BbIZIEAGHHbIX KPHCTAAAOB BpalllaeT TAOCKOCTb MOASPH3AIIHU Ha
TOT 2K€ YTOA, HO B JIpyrOM HarlpaBAEHHH.

Y opranudeckux MOAEKyA KHBBIX OPraHM3MOB HabAIO/a-
eTCsl CIIUPAAbHOCTD OTpesieAeHHOro 3Haka. Bee Mmoaekyant JIHK
(ocHOBa KAETKH ) UMEIOT CBOHCTBA MPABOH CITHPaAM. JTOT (PaKT
MOZKET TIOCAY2KHTb KAIOYOM K pasrajike SBOAIOLMU MKU3HH Ha
naanete. /lefictBureabHo, mouemy Bee Morekyab JIHK ume-
10T cBOHCTBa NpaBoit criparu? MozkeT 6bITh, KOra-To B OKe-
aHe 6bIAO OJMHAKOBOE KOAUYECTBO TIPUMHTHBHbIX OPTaHU3MOB,
coctosimux us Aesbix u npasbix /ITHK, a satem, no neussecr-
HOH HaM TIpHYHHE, «AeBble» OpraHusmbl ucyesru? Ha stor
BOIpOC TOKa ee HeT oTeeTa [76].

PaccmoTpennble 37ech (PU3HYECKHE SBACHHS MO3BOASIOT
co3aTh MPU60P AT H3MEPEeHHs] OBOPOTA TMAOCKOCTH MOASIPH-
3alIMU AA3EPHOTO UBAYYEHHS, IPOXOZSAIIIEr0 Yepes PacTBOPbI Op-
FaHUYeCKOH U GHOAOTHYECKOH MPUPOZbL. |akol MpHG0p MOKHO
TMIPUMEHUTb ZASl U3YYeHHs] BAUSHHUSI GHOONEpaTopa Ha OTTHYeC-
KYIO aKTUBHOCTb. F.cTecTBeHHO, Mbl He 3HaAH, 6yZET AM BAMATD
orepaTop Ha 3TOT MapaMeTp HAM HeT. B aabopaTtopun TBepzo-
teabHol kBauToBoi ontukd A TMO 6bia usrorosaen Bbico-
KOTOYHBIH ONTHYECKHMH TOAIPHMETP, U C €ro MOMOIIbIO H3y4a-
AOCb BO3ZIEHCTBHE Ha OPraHHYeCKHE PACTBOPbI IAEKTPOMArHHT-
HBIX, aKYCTHYECKHX, TeMIlepaTypHbIx moaedt. | lorpemmoctpb ot-
cueTa M3MEHEHHs! YTAA BPAILEHHS] TAOCKOCTH TIOAAPH3ALMM Ha
3TOM HpHGOpe He MPEeBbIIAAd ) YTAOBbIX CEKYHJ, YTO MPUOAH-
KaeTCs K PeKOP/IHbIM 3HAYEHUAM JAs 3THX usMepenui [ 58, 60].

Huzxe zano kpaTkoe onmcanue aToro npu6opa — onTHYE-
ckoro noasipumetpa AN TMO, Ha koTopom B Teuenue HeckoAb-
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KHX AeT MPOBOJIMAUCH OTBITbI ZIOKTOPOM TEXHMYECKHX HayK,
npogeccopom B. T. I'lpokonenko u corpyanuueis LIOUT
O. C. I'loaakosoii; npuseseM pesyAbTaTbl HOCAEZHUX OTbITOB

(1994—1995 rr.).

a pvic. 18 npepcTaBneHa 6rnok—cxema npuéopa. N'HernHo no—
NApPM30BaHHOE M3MnyYeHne rennn—HeoHosoro nasepa (0,63 Mkm)
1, oTpaxascb OT 3epkana 2, MOAyNMpPoBanocb AWCKOBLIM MO~
gynatopoM 3 ¢ vactoton 2,5 kI, NOTOK U3ny4eHnss oTpaxancs
oT 3epkana 4 v npoxoaun Yepes nonapmaaTopbl 5 1 6. MNocne—
[0BaTEeNbHOE PacrofioXeHWe ABYX NONsSpu3aTopoB MO3BOMSAN0
MEHHATb UHTEHCUBHOCTb MONAPU30BAHHOIO N3MyYeHNs, MocTyna—
IOLLIEr0 B KIOBETY C pacTsopom 7. VpyLmn ns KoBeTbl nyd na—
3epa Hanpasnsncs Ha npuamy MmaHa—TomncoHa 8, 1 nanyyve—
HVe [enunocb Ha ABa Jyva, KaxAbl U3 KOTOpbIX Mornagan Ha
cBo choTonpueMHuk. PotonpuemHmkn 9 n 10 nmenn BCTpey—
HOEe BKIIHOYeHVE, YTO Mo3BONANo dmkcmposaTe B npubope 77
pas3HoCcTHbIM hoToToK. XKupgkaa cpefa nog BO3OeNCTBUEM
BHELLHEro BO3MYLLIAIOLLEr0 MOMsA NoBopa4MBana nnockocTb No—
NApV3aunn Ha HEKOTOPbLIV Yrof, Mpu3ma pacnpegensna ny4um no
VHTEHCUBHOCTW. [laHHasA cxema nossonsana hrkcnposaTte NoOBO—
POT MMOCKOCTX NONSPM3aLumn B HECKOJBLKO Yril. C, CO BPEMEHEM
paspeLueHns curHana nopsagka 1 mMc. 3anvcb BbIXOQHOMO CUr—

14

Puc. 18. Cxema namepeHns onTUHecKon akTUBHOCTY XXNOKMX CPes:

1 renuin—HeoHoBbI nasep (0,63 mkm); 2, 4 — 3epkana; 3 — ANCKOBbIA MOAYNATOP
(wacToTa 2,5 k'y); 5 n 6 — nonApu3aTopsl; 7 — KlOBeTa ¢ pacTBOpoM; 8 — npuama
mana—TomncoHa; 9 n 10 — choTonpuemnmky; 77 — nprubop Ana naMepeHus
doToToka; 12 — camonucel; 13 — komnbtoTep; 14 — aHanoro—umdposow
npeobpasoBarernb.
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Hana ocyLLecTBnAnacb Ha neHTe camonucua 712 wnu aHanoro—
BbIl CUrHan Mor BBOAWTLCS Bnarogapa aHanoro—undpoBoMy
npeobpasosaTento 14 B komnbtoTep 13.

BospewcTBre Ha pacTBop B KHOBETE OCYLLECTBNANOCH 6G1oone—
paTtopom ¢ paccTosHua 20—200 cwm. Nepen npoBegeHEM OCHOB—
HbIX OMbITOB MPOBOAWIVCE CreuuanbHble UCCNeoBaHNA MO Bbi—
ABMIEHVIO peakuuy OTAENbHbIX Y3108 npubopa npy BO3QENCTBUN
Ha Hux 6roonepaTopa. Hanpumep, 6MoonepaTop BO3AeCTBOBanN
Ha nNpubop C NyCTOM KIOBETOW, U M3MEPANCA eCTECTBEHHbLIN Apend
YPOBHSA curHana. ocnegHwin yBenu4mMBancs, Ho He BbIXOAMN 38
npegenbl NorpeLHocTy onbita (5 yrnosbeix cekyHA). B HeKOTopbIx
cny4asx npv nocnefosaTeNbHOM BO3[ENCTBMM OnepaTopa Ha
Opyrve anemeHTbl Npubopa Habntopanock 6onee CyLecTBEHHOE
N3MEHEHVE BbIXOAHOMO curHana. Hanpumep, onepatop Bo3pevi—
cTBOBan Ha npuamy Marna—TomMncoHa ¢ Lenbto ocnabneHnsa cur—
Hana (umena mecTo ob6paTHasA CBA3b OrnepaTopa C NnokasaHWaMK
npubopa). HYepes oaHy—ABEe MWHYTbI BO3AeNCTBUS Habnoaanoch
cka4koobpasHoe M3MEHEHVE CUrHana, BenvM4MHa KOTOpPOro Co—
OTBETCTBOBAaNa MOBOPOTY MAOCKOCTY nonspuaauun Ha 1,5 yra.
MWH; BbILLIE 3TWX NMOKa3aHW U3MEHEHW He Habnoaanoch.

Bosaefictsuio skcTpaceHcos nogsepraruch pasAudHbIe pac-
tBopbl. | [puBesem okonuaTeabHble pesyabtatbl. /lucTuarupo-
BaHHas! BOZIa U3MEHHAA CBOIO ONTHYECKYIO aKTUBHOCTD, YTO MPH-
BEAO K MOBOPOTY TAOCKOCTH MOASIPH3ALIHH PHUMEPHO Ha 2 YTA.
mun. Mugymposannoe onepatopom BpallieHHe MAOCKOCTH TO-
aspusanuu ceeta (0,63 mxm) cocraBasiro or 1 yrma. mun (20—
30%-i pacTBop rarokosnr) a0 30 yra. mun (0,1% pactsopa 6u1-
OAOTHYECKH aKTUBHBIX BEIECTB THIIa 6uoMoc, mymue ). JIast psia
OIepaToOPOB XapaKTEPHA JOCTATOYHO BBICOKASI BOCIIPOH3BOJM-
MOCTb MOAYYEHHBIX PE3YAbTATOB, BKAIOYAs 3HAK MHZYLIMPOBAH-
HOM aKTHUBHOCTH, €€ BEAUYHMHY M OOILHUHA BPEMEHHOH XapaKTep.

[ [puBesieM pesyAbTaTbI OMBITOB C MATHIO «CHABHBIMH» OTIE-
paTopaMM, CIIOCOGHOCTH KOTOPBIX CYIIECTBEHHO MPEBbIIAA
cpeanuit yposenb. | Ipu 06paboTke pesyabTaTOB 3KCIIEpHMEH-
TOB GbIAM BbIIBAEHbI cAezylolIye 3akoHomepHocTH |34, 60].

ZlAst 6HIOAOTHYECKH aKTHBHBIX PACTBOPOB YCTAHOBAEHA CBSI3h
yrAa TIOBOPOTA MAOCKOCTH TOASPH3ALIMK C KOHIIEHTpalHel pac-
TBOpa. YBeAHYeHHEe KOHLEHTPALMH Ha MOPS/IOK MPHBOAMT K
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YBEAMUYEHHIO yTAA T0BOPOTa pUMepHO B ABa pasa. OzHako aTo
COTIPOBOK/IAETCS] YBEAMUEHHUEM MOTPELIHOCTH SKCIIEPHMEHTA 32
CYeT U3MEHEeHHs] OCAAOASIOIINX CBOMCTB CPEbl.

PesyabTaTbl BO3AEHCTBHSI 3aBHCAT OT OIlepaTopa, MeToza
ero paboTbl, BMOLIMOHAABHOTO COCTOSIHMS, @ TaKzKe OT PaccTo-
STHUS 10 06beKTa BO3AEHCTBHSA. DTH PAKTOPbI ONPEAEASTIOT 3HaK
¥ BEAUYUHY MH/IyLMPOBAHHOH ONTHYECKOH aKTHBHOCTH.

PesyabraThl Boszeiictus Ha paccrosauu 10—70 cm BbIpa-
2KeHbI B 2—3 pasa sipue, 4eM IpH BO3JEHCTBUHU C PacCTOSAHHSA 2 M.

ﬂ,}\ﬂ 3(PPEKTOB, JEMOHCTPHPYEMbIX BCEMH OIlepaTOPaMHU IPH
BO3JEHCTBUH, XapaKTEPHO YMEHbIIIEHHE CPEeHEKBA/IPATHIECKOTO
CTaHZIAPTHOIO OTKAOHEHHs MpuMepHO B 2—3 pasa (MakcuMyM Ha
nopsAAoK). lakum ob6pasom, HabAIOZaeTCs: cBoeobpasHas «CTabu-
AMBalHsl» PACTBOPA MO TapamMeTpaM ero ONTHYECKOH aKTHBHOCTH,
HE3aBUCHUMO OT TOTO, CKOABKO BPEMEHH /10 SKCTIEPHMEHTa KIOBeTa
¢ pacTBopoM BbicTauBarach Ha ycraHoske (10 MunyT wan 24 yaca).

B psize skcnepuMeHTOB (PUKCHPOBAAH AAMTEABHOE TIOCAE-
ZelicTBue: HabAIOZaeMble NP BO3/IEHCTBUM 3(PQEKThI COXpa-
HSIAMCb 10BOAbHO 710AT0 (210 24 HacoB), a MonbITKH onepaTopa
BEPHYTb CHCTEMY K MepBOHAYaAbHOMY COCTOSIHMIO He TIPHUBO-
JMAHU K 2KE€AQEMbBIM pe3yAbTaTaM.

Ananus pesyAbTaTOB MO3BOAMA C/IEAATb CA€/YIONIHE BbIBO-
JZbL: ZLASL pasHbIX OMIePaTOPOB, BO3/IEHCTBYIONIMX Ha BOZHbIE pac-
tBOpbI /]-rAI0KO3bI, 6HIOMOCa U MyMHe, TIOBOPOT TIAOCKOCTH T0-
ASIDUBALIMM U3MEHHMACS B HECKOABKO pas. B HekoTopbIx ombiTax
HabAI0aA0Ch AAUTeAbHOE TocAeaercTBre (70 24 yacoB).

3ameTuM, uTO TOIMbITKH OGbIYHOTO YeAOBeKa, He BAAZeIO-
ILIEr0 MEeTOZaMM KOHIIEHTPALMH, TIOAYYMTb aHAAOTHYHbIE 3(]-
(PeKTblI, He TIPUBOJUAN K pe3yAbTaTaM U He BbIXOJMAM 3a TIpe-
ZleAbI TIOTPEITHOCTH.

Cornacno saxony I lactepa, (pusmdeckue cBofictsa npoctpan-
CTBa, 3aHSTOTO 2KUBbIMH CHCTEMAaMH, OTAMYAIOTCS OT CBOHCTB PO~
CTPaHCTBA HE:KMBOH MaTEPHM, U TIPOSIBAEHHs] CBOHCTB «IIpaBU3-
HbI-ACBU3Hbl» B 3THX MPOCTpPaHCTBaX He azeksaTHbl |59, 61].
Hanpanmisaetcs BoiBoz, 4TO 11021 BO3I€HCTBHEM HHAYKTOpA B pac-
TBOpaX OPraHUYECKUX COEJMHEHHH MOKET MPOMCXOJHTh M3MeHe-
HHE COOTHOIIIEHHsI KOHLIEHTPALIMH TPaBO- M AeBOBPAILAOILNX KOM-
TIOHEHTOB PaCcTBOpa. ITO — CEHCALMOHHDIH Pe3yAbTAT.



Fnaga 6

HOBbIN 3TAMN )
UCCIEOOBAHAN

CoBmecTHbIe paboTbl
¢ MITY um. H. 3. baymaHa

Mrak, meAblil IMKA McCAeIOBaHMH SIBAEHHS TeAEKMHE3a ObIA
sasepiied k 1984 roay. B aror nepuos nposoauroch Takzke
H3ydeHHe TeAeNaTHH, Pe3yAbTaTbl KOTOPOTO OYAYT H3AOKEHbI
nos:ke B raBax 7 u 8.

Hroru npozeransoi paboTbl Mopazkaiu y4aCTHHKOB 9KCIIe-
puMeHTOB. VIbI He MOrAM HaHTH UM O6BSICHEHMS HA OCHOBaHHH
CYIIeCTBOBaBIEH B (PH3HKE HAay4dHOH MapaJurMbl. |pe6oBaroch
obcyzK/1eH1e HalmX paboT, TO eCTb MyOAHKALMH, A0OKAAADI, Ze-
MOHCTpALMsi KOAAeTaM. B To Bpems si mpuraacuA mpuexaTb B
Aenunrpazn pextopa Bpiciiero Texauyeckoro yumauina, HbiHe
MocKoBCKOro rocyzapCTBEHHOTO TEXHMYECKOTO YHHBEpPCHTETa
um. H. 9. Baymana akagemuka I'. A. Hukoaaesa. C [eopruem
Anrexcanaposruem mbl yacTo Betpedaruch B Vlockse, B Vunuc-
tepcte Bbiciiero obpasopanus CCCP. Hpkue BoicTynrenus Ha
KOAAETHsIX 9TOTO MMHMCTEPCTBA, YeTKas (POPMYAHPOBKA MbICAH,
IITMPOKHH KPYT MHTEPECOB PACTIOAOKMAH MeHsl K 3TOMY YEAOBEKY.
51 pacckasan eMy o HaMX MccAeI0BaHUSIX, OHH €TO 3aHHTEPECO-
Bau, U oaHazkzb ol ripuexai k Ham B ATTMO B conposozkae-
uuu Tpex npogeccopos us MI'TY um. H. 9. Baymana.

Yrpom Mbl HX BCTpeTHAH, a Be4epOM COCTOSIAACD IEMOHCT-
paryst onbIToB. Bech ZeHb POBEAH B MHCTUTYTe, IIAO 3HAKOM-
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CTBO ¢ AabopaTopusMH, 06MeH PEKTOPCKUM orbIToM. |eopruit
AnexcanapoBuy 6bIA yiKe JaAeKO He MOAOZIOH YEAOBEK, HO AETKO
IITaraA 1o JAMHHbBIM 3aMyTaHHbIM KOPUAOPaM, TIPUHIHITHAABHO
He MOAb30BAACS AMITOM TIPH TIepexoZle C dTazka Ha ITazK, OT-
Ka3aACsl OT MalllHHbI, YTO6bI Z06paThCS U3 OZHOTO 3AHUS HH-
crutyTa B Apyroe (a aTo npumepHo 5 kuromerpos). Jazxke Te,
KTO GbIA 3HAYUTEABHO MOAOzKe | eoprust Anekcanaposuya, uyB-
CTBOBaAM cebsi H3MOTaHHDbIMH.

Beuepom B raboparopuro npummaa H. C. Kyaaruna ¢ my-
2KeM, cobpaArch Bce ydacTHHKH orbiToB, 1 Hunean Cepreesna
HavaAa MOKa3bIBaTb CBOE HCKYCCTBO. -3/1eCh GbINO M BAMSIHHE
Ha MeTairudeckue (MezHble U :Keae3Hble) OMUAKH, U Bpalle-
HHe CTPEAKH KOMIIaca, M sIBAeHHe TICHXOKHUHEe3a, U «IIporpeBa-
HHEe» KOKM 4yeAoBeka. Haru rocty yauBuAuch u npusazyma-
AMCb, OTbIT 3aBEPHIMACS AITAOZMCMEHTaMH TPUCYTCTBYIOIIHX.
[eopruit Arexkcanzposuy HamucaA CBOH OQHUIMAAbHBIA OT3bIB
06 YBH/IEHHOM, I7le MOJ4ePKHYA YeTKOCTb M Y6eaUTeAbHOCTD
9KCIIepUMeHTa. TOT OT3bIB B JlaAbHEHIIIEM ChIFPAA CBOIO POAb.

Houbio akazemux I'. A. Hukoraes or6pia 8 Mocksy, a
npodeccopa MBTY na apyroii aenn okasaruch y menst B roc-
TAX, TZIe Mbl MIPOJIOAZKAAM 06CYzKeHHe BUEpaITHHX JIeMOHCT-
paiuil ¥ cTpouAn maanbl Ha 6yaymee. C gokTopoM TexHHuec-
kux Hayk, npogeccopom B. H. Boauenko coBmectnas pa6ora
npozoAzkaercsi 20 cux nop. Baaaumup Hukurosuu coemectno
c I'. A. Hukonaebim opranusosar 8 MBTY um. Baymana
061LEropoACKOH, a B JaAAbHEHIIIEM — OOILECOI3HbIH HayYHbIN
cemunap «Homo» («Herosek»). Yuennie co Bceit cTpanbl
BBICTYTAIOT Ha TOM CEMHHape C JOKAaJaMH Mo npobiemam
aHOMaAbHbIX SIBAEHHH, NOMCKAa HOBOTO KaHaAa Mepejaud HH-
(pOPMALIMH, TTbITAIOTCS ATh HAYYHOE TOAKOBAHHE TIOHSATHS JyXa
U ZIyllIH, TOBOPSAIT O POAM HAaYKM U peAuruu B nosHanuu [ [pupo-
Abl. JTOT CEMUHAP CYIIECTBYET CETO/Hsl 110, O6IIMM PYKOBO/L-
ctBom HoBoro pektopa MI'TY um. Baymana npogeccopa Me-
noposa, a B. H. Boauenko sBasiercst ero samecturerem. Ha
MOH B3TASIZI, STOT CEMUHAP ChITPAA B CBOE BPEMsI U TIPOJIOAZKAET
0 CHX TOp UrpaTh BbIAAIOILYIOCS POAb B (POPMHUPOBAHHH HO-
BOU HAy4HOU IapaUrmbl.
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B konue 80—nayare 90-x rozos unTepec k 3TMM BOMPO-
caM 6yKBaAbHO 3aXAECTHYA CTpaHy. Bcrogy opranusosbiBaioT-
cs1 KOH(EePEHLIHH T10 TIPOHAEMaTHKE aHOMAAbHbIX IBACHHH, pas-
Hble GHOOIePaTOPbl ZIEMOHCTPHPYIOT CBOE YMEHHE, OTKPbIBA-
IOTCS IIKOABI, 06y4alOIIHe HCKYCCTBY AHATHOCTHKH M AeYeHHUst
u Tak garee. O6 3ToM MbI yzke MucaAu B HadaAe KHurd. B Ta-
KOH cpezie BPalllaeTCs MHOMKECTBO CAYYaHHbIX AMII, IBUKMMbIX
AIOGOTIBITCTBOM HAM TIOMCKOM HOBbIX MeToz10B HcteAenust. Cpe-
21 HUX OKa3aA0Chb HeMaAo IapAataHoB. | [oaku kauzkHbIX Ma-
rasMHOB Bce GOAbIIE 3aMOAHSAHCH COOTBETCTBYIOIIEH AHTe-
paTypoit (cefiuac OHHU €10 IPOCTO 3a6HTDI).

UrTo6b1 IPOTHBOCTOSATD «YEPHOMY TIOTOKY>», TIPEAAraA0Ch
CO3/1aTh O(PUIIMAAbHBIE KOMHCCHH, CIOCOOHbIE 06bEKTHBHO OLie-
HHTb PEe3yAbTaThl, IPUAATb UM Hay4HbIH XapaKTep, HO roCy-
ZapCTBO OT 3TOH MPOHAEMbI OTCTPAHHAOCH, U PA3BUTHE €€ MPH-
HSIAO XaOTHYHBIM, CAYYaHHbIH XapaKTep.

B 1995 roay B atoT nporecc BMeIIaAuCh HECKOABKO aKa-
aemukoB PAH. Onu cosgaru xomuccuio «I'lo 60pb6e co rzxke-
HayKOH», KOTOpasi 00bsIBUAQ, YTO GHOIHEPTOMHPOPMALIHOHHBIX
SBAEHHH MPOCTO He CYIIECTBYET, H TeXHHYECKHX YCTPOHCTB,
MMHTHPYIOIIUX 3TH MPOLIECChI, IPOCTO HeT B mpupoze. Aoau,
3aHUMAIOIMECs] HCCAEOBAHUSMH 3TOH IIPOBAEMBI, 06bABASIAUCH
A2KeydeHbIMH, IapAaTaHAMH, «y4eHbIMH C GOABIIOH J0POTH» U
tak aaree. OHMM CAOBOM, BOTIPOC 6bIA «pellieH» CTaHAapTHO —
sanpetuth. Hauarach tpaBaa 8 CMU, nossunucey pexomenza-
uu Komurery no zeaam usobperenuii He IpUHUMATD 3asBKH Ha
06Cy2KaeMyI0 TeMy, YYeHbIM COBETaM He MPHHHMATb K 3alllHTe
JVICCEPTAIMH H TaK Zanee. J\Io6OIbITHO OTMETHTD TOT (DaKT, YTO
OITyGAMKOBAHHbIE B [IEYaTH CTATbU U KHUTH C OTMCAHHEM JTHX HC-
CAeZI0BaHHH BOOOIIE YMAAUMBAAUCh U HMKAK HE PACCMATPHBAAHCD.

LIEHTP 3HEPTOMH®OPMALIMOHHbIX
TEXHOJIOr NN

Hrak, Becb noAyueHHbIH HaMH OIIBIT TOBOPUA O HEOHXOAUMOC-
TH COBEPINEHCTBOBATb TEXHUYECKYIO 6asy uccaegobanuil. [ lopa
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ObIAO OTKa3aTbCsl OT HCIIOAb30BaHMsI CAYYaHHbIX I10QYIHbIX
CII0COO0B — HAJI0 CO34aBaTh CIeLIHAaAbHbIE IPUOOPBI M0 KaX -
Ay10 3aza4y, (PMKCHPOBAaTb pesyAbTaTbl. B HacTosiee Bpems
JASL OTHX LIeA€H [IPUMEHSIIOT HH(POPMALIHOHHO-U3MEPUTEAbHbIE
CHCTEMbI, OIHCaHHe KOTopbIX 6yzeT zaHo mos:ke. Haxowern,
CAeZI0BaAO 0OPATUTb BHUMAHHE Ha TIOMEIIEHHE, TZ€ IIPOUCXO-
JISIT OTIbIThI, — 3/IECh BazKHA XOPOIasi SKPAHU3ALIUS OT TEMIIe-
paTYpHbIX, aKyCTHIECKHX U DAeKTPOMarHUTHbIX curHanoB. Cae-
JyeT IIPOBOJUTDb SKCIIEPUMEHTDI B CIIELIUAABHO CO3ZaHHOM JLASI
STHX LeAeH nogpasaerenud. Ho cambiit 60AbIIOH HeZ0CTaTOK
Hamx paboT GbIA CBSI3aH C OTCYTCTBHEM HayYHOU KOHLIETILINH,
Ha KOTOPYIO Mbl MOTAU Obl OITMPATbC.

[ lepsbiii aTan uccaezoBanuit AauAcs A0 Havara 90-x ro-
noB. Brieuataenue ckaazpiBaroch caeayioniee: KakoH-TO He-
OOBIYHBIN APPEKT €CTb, €70 HEAb35I LIEAMKOM OO'bSICHUTD 34 CUET
TEIAOBbIX, 9AeKTPOMAarHUTHbIX, aKyCTHYeCKHX sBAeHuH. Bpo-
Je 6bl YTO-TO MOHSITHO, HO B LIEAOM...

Crano 04eBHZHBIM, YTO PELIUTb TPOBAEMY MEKIY ZEAOM,
orzaasasi He 6oaee )—10% cBoero Bpemenu u cpezcTB, HeAb3s.
Tpe6oBaroch coszanme Goree coBepIIEHHbIX HH(POPMALIMOHHO-
U3MEPUTEABHBIX YCTPOUCTB, 060pYA0BaHHs1, 0COObIX TOMEILEHHH,
06pasoBaHye ClIEIMaAbHON CTPYKTYPbI, HAalIpUMep, AabopaTopuu
C 3alAaHMPOBAHHOM TeMATHKOH, ITaToM U 6roaxerom. Vanro-
TIOMaAy, Mbl PEAAU30BBIBAAU TH 3a/1a4H, HO TYT HACTYIIHAQ TIEpe-
crpoiika. OHa npyBeAa K AMKBUZALIMM 11EABIX HayYHbIX KOAAGKTH-
BOB, Ba2KHbIX HallpaBAEHHUH HCCAEI0BAaHHUH, PE3KOMY COKPAILIEHHIO
(PMHAHCHPOBAHHs1, YBOABHEHHsIM M TaK ZaAee. K cuactbio, K aTo-
My BpeMeHH HaM yzaroch oprauusosaTb B Canxr-I lerep6yprexom
rOCYZIapPCTBEHHOM HMHCTHTYTE TOYHOM MEXaHHKH U ONTHKH HOBOE
CTpyKTypHOe noApasaesenue — [ lentp suepronnopmariionnbix
texrororuit (LIOWT), ¢ ouenp ne6oabimm, nouru cumsoamtec-
KHM IIITATOM M MaAeHbKOH AaBGOPaTOPHEH.

[ lepsas 3azaua sToro 11eHTpa cocTosIAA B CO3/JaHHU COBpE -
MEHHDBIX YCTPOHCTB c6opa U 06pabOTKH HH(POPMALIMH HAHM HH-
(POPMALIHOHHO -UBMEPUTEABHBIX CHCTEM, 3aTe€M ObIAM TIPHBAE-
YeHbl HOBbIE CIIOCOObI HCCAEZ0BAHUSI OGHOAOTHYECKOTO U MeJH -
1MHCKoro xapakTepa. Haxkouen, Hauaau gpopmupoBaTh ob1uit
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B3IAsiZl Ha IPOOGAEMY Ha OCHOBE M3YY€HHUs] HOBOH HAay4YHOH, (PU-
AOCO(CKOH, 930TepUYIECKOl AuTepaTypbl. E.ctectBenHo, B aTOT
npolecc BOBAeKaAHCh Koarerd B Poccun u 3a py6exom. [ Ipo-
U30IIIEA [IEPBbIN CEPbE3HbIN MIPOPDIB B M€YATh.

WHdopmavmoHHo-n3meputensHasa cuctema

Ora cucrema noayuraa HasBaune «JHHWOTPOH-2» kak coue-
TaHHE CAOB «9HEPrOMH(OPMALMOHHDBIN» M «TPOH» — TIPHOOp, H
Tpe/IHasHAYeHa S HCCAEI0BAHHS AFOObIX IIPOLIECCOB, B TOM YHCAE
M SHEPTOMH(OPMALIMOHHbIX siBAeHHH. VccaeaoBanue ckaazpiBaet-
CSl U3 aKTOB PETMCTPALMH M U3MEPEHHUsT KAKOrO-AMO0 TlapaMeTpa 1
06pabOTKH MOAYIEHHOH HH(POPMALIMH C TIPUMEHEHHEM KOMITbIoTepa
1 Habopa CTaHAAPTHBIX U OPUTHHAABHBIX TIPOTPAMM.

xematunyeckm cTpykTypa cteHpa «3AHVIOTPOH-2» npepacTtas—
neHa Ha pvc. 19 n BkntoYaeT Habop pasnuyHbIX AaTYMKOB Ans
perncTpaummn MarHUTHbIX, ONTUYECKHMX, TENMOBbIX, aKyCTUHECKMX,
6ronorMYeckmx, MeQULMHCKMX U ApYyrux sBneHun. B cteHn Bxo—
OUT TakXe TOPCUOHHBIA reHepaTop — TeXHUYECKOe YCTPOMCTBO
AR reHepauvn TOPCMOHHOMO MOAfA, 0 KOTOPOM B AafbHEeNLLEM
peyb 6yaeT natTn ocobo. /I3meputenbHbI CTEHA OCHOBaH Ha
nnate aHanoro—umdposoro npeobpasosatens (ALM), BcTaBneH—
HOM BHYTPb KomnbtoTepa. ALM nonyyaeT ¢ gaTyuvkoB uHopma—

MarHuTHbI 3Kpak
[aTynK
[ < |

| Tennosow AaTumK | OnTnyeckast CKambsi —y

J 2 )

Cron BcnoMoraTenbHbix I'IpI/IﬁOpUB

Yeunutens n

i1 Bnok KomMmyTaLmu I
;; m—

Hano6Hble gaT4uki

Puc.19. Cxema namepuTenbHoro naopaTopHoOro KoMmnnekca
«3HNOTPOH-2».
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LMo B aHanoroBoM BUAE M NEpeBoauT B LMMPOBYIO, UK, Bbipa—
XasiCb MHbIMW CIOBaMU, HEMPEPLIBHO PErUCTPUPYEMYIO B KOHTU—
HyarnbHOM BrAe MH(hOPMaLMI0 NepeBOANT B OUCKPETHYIO, @ ecru
npuberHyTb K rpadinyecknuMm TepMUHAM, HEMPEPbLIBHYIO KPUBYHO
npeacTaBnaeT Kak COBOKYMHOCTb To4ek. Kak yxe ynommHanocs,
nHchopmauwms ¢ ALIMN nepepaetca Ha komnbtoTep. JaTyumkn n Top—
CVOHHbI FreHepaTop PacronoXeHbl Ha OMTUYECKOW CKamMbe —
penbCcoBOM HanpaBnsaloLWen ¢ NoAcTaBKkamMu ANs KpenneHus
[paTyukoB. Ha ctone Takxe pacnonaratoTcs pasnuMyHble cre-—
umanbHble npubopsl. NporpammHoe obecneveHne peanuayet
HECKONbKO 3KCMEPUMEHTaNbHbIX METOAUK C PasHbIM YMCNOM
oHOBpeMeHHO paboTatolmx kaHanos, a Takxke o6paboTku
curHana B pearnbHOM MacluTabe BPeMeHW 1 aBTOMaTU4eCcKOoW
paboTbl CTEHAA C AUCTAHLUMOHHbLIM yrpaBneHnemM npuéopamu.

[ Tpu skcneprmenTaAbHOM HCCAEI0BAHHH SIBAEHUH SHEPTO-
unpopmarmonnoro obmena (OHWMO) sazkno skpanuposarnb
BAMSIHHME DAEKTPOMArHHTHOTO, TEMIIEPATypHOTO M aKyCTHYeC-
KOTO ToAeH. JaIUTy OT yKa3aHHbIX MOMEX MOZKHO MPOH3BO-
ZUTb PASAUYHBIMU CTIOCO6AaMHU: CMIEIIMAAbHBIMHE SKpPAaHAMH, YC-
TPOHCTBOM TIOMEILEH s, CHCTEMOU 3a3eMAEHHsI, @ TaK:Ke MPO-
rPaMMHbIMH CpEZICTBAMH.

Onumem osHo U3 noMeleHui Aa60PaTOPHH, I7le IPOBO-
AMAMCH OTbIThI. B 3/1aHuu 6b1BIITEro 6aHKa HaM BPEMEHHO Tipe-
ZIOCTABHAM /IBE KOMHATDI, I7le paHbllle XPaHHAMCh /IParoleHHO-
CTH ¥ LieHHble GymMard. JTH NOMeIlleHH s, KaK HaM PacCKasanH,
COOTBETCTBYIOT TPEOOBAHHMSAM ME:KYHAPOAHOTO CTaHAApTa, TO
eCTb UX CTEHbI JI0CTaTOYHO TOACTbIE, CZIEAAHbI U3 AKeAe306eTO-
Ha, B KOTOPbIH BHE/IpeHa 2eAe3Has cTpy:kka. Kpowme Toro, cre-
HbI XOPOIIIO 3a3eMAeHbI. |akoe 060pyz0BaHHe TOMEILEHHS Tpe -
ZIOXpaHsIeT OT 3AOYMbIIIAEHHUKOB: TaK KaK CTEHbl BI3KHE, UX
TPYZAHO Pa3pyNIHTb OTGORHBIM MOAOTKOM, a XOPOIIIee 3a3eMAe -
HHE /IeAaeT HEBO3MOKHBIM UCTIOAb30BaHHE MOOUABHOH CBSI3H.
Komuarb! coeaunenpl MaccUBHbIMM METaAAMHECKHMH /IBES-
mu. O6br4HO B 0/1HOH KOMHaTe HaxoAMACS 6HOOIEPATOp, KC-
nepumenrartop ¢ ycrpoictsom «IHMOTPOH-2», Bo BTO-
pOH — TIEPLIMITHEHT, HHOT/A TOKE C SKCIepuMeHTaTopoM. B Ha-
el Aa60paTOPHH Takzke GbIAO OTBE/IEHO IO/ OTIbITHI ZIBA HAU



92 = OyneHes I H.

TPU TIOMEIeHHs]; PACTIONOZKEHHE YYaCTHHKOB JKCIepHMEHTa
nokasano Ha puc. 20.

Bpemenamu B AabopaTopuy 1poBoAMAKCH MACCOBbIE HCCAE-
JIOBaHHsl AMILI, ?KEAAIOIIUX TPOBEPUTb CBOH SKCTPACEHCOPHbIE

3kcnepumenTaTop 3 3kenepuvientatop 4

WHaykTop 1 \‘\A
)
Komnbtotep 5 ~

MepuynueHt 2

&

Puc. 20. Cxema npoBefeHust onbITa.

CHIOCOGHOCTH; CPeAy HUX OAHH 0O6AAZJAAM TAaKHMH CIIOCOGHOC-
Tamu, apyrue — HeT. | [porpamma mozo6ubix uccaesoBanui
ZIOCTAaTOYHO HHAMBH/yaAbHa, HO, KaK TIPaBUAO, BCETZA BKAIO-
yaet B cebsi BO3/IEHCTBHE OMEpaTopa Ha ZIPYToro YeAOBeKa U Ha
TeXHUYeCKHe NPUOOPbI, OTTa/bIBAHHE LIBETOBbIX HAH T€OMET-
pHYECKUX 06pa30B B 3alleyaTaHHbIX KOHBEPTaX, MPOXO0KACHHeE
TICUXOAOTHYECKUX TECTOB Ha KOMITbIOTEPE M ZPYTHE.
Bosaeiicteue ognoro yeroBeka Ha ApyToro npoBoAUAOCH MO
Tako# MeTozuKe: 6uoornepatop 1 1 nepumnueHT 2 HAXOAUAUCD B
pasubix nomernenusix. C KazkAbIM HCIIBITYeMbIM HaXOZJHTCS TIO
0IHOMY 3KCIlepuMeHTaTOpy 3 M 4, HO HE PAZAOM, a TaK, YTo6bI
HCITIBITYeMbIM He 6bIA BUZEH 3KkpaH Kommbiotepa ). /Jleraercs
3TO ZIAsl TOTO, YTOGbI MEPLMITUEHT He 3HaA, KaKue IeHCTBUs TpeJ -
TMpUHUMaeT 6HOOIepaTop, U HA0BOPOT, TO €CTh TEM CaMbIM IO~
BbIIIAAACh «4HCTOTa» JKCIEPHUMEHTA. JKCIIePUMEHTATOPbI MOT-
AM TIDH 3TOM OOMEHHBATBCS JIPYT C APYTOM IO KOMIIbIOTEPHOM
CeTH COOBIIEHUSIMH, KOOPAMHUPYIOIIMMH X071, 3KCIepumeHTa. Bo
BpeMsl OIbITOB B pabOYHX MOMEILEHHSIX GOAbIIIE HHKOTO He 6bIAO,
B HEKOTOPDBIX CAy4YasiX TPH JeMOHCTPALIMH OIbITa HAaOAIOZATEAH
MOTAM HaXOMTbCS B TPETbEM MOMEIIeHUH. |aKast METOHMKA 103~
BOASIET [IPOBOZIMTD OTIbIThI C MUHUMAABHBIM BAUSIHHEM 3KCIIEPH-
MeHTaTopa U HabAIOZaTeAel Ha 6GHOOTIepaTOpa M MepPLMITHEHTA.
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3HEPFOMH¢0PMAL|,VIOHHbII7I
OBMEH B XXBOW NPUPOJE

HemHoro o TEPMUNHAX

Paccmotpum BoszaeiicTsre onepatopa (3kcTpaceHnca) Ha 06b-
eKT 2KMBOH Tpupozb! (pacTenue, :KUBOTHOE, yeroBeka). | [pu
aToM 6yaeM HabAIOZATb KaK sIBACGHHE TeAeKHHe3a, TaK U TeAe-
natuu. B nepsom cayuae onepaTop MozkeT nepesaTb HHPOpPMa-
IIMI0 Ha KAETOYHOM MAM opraHHoM (BO3zeHCTBHE Ha HEKOTO-
pbIil OpraH MAM cHcTeMy opraHoB) yposHe. Mugopmarus mo-
2KeT MepeaBaThcsl B 06pasHOM BH/IE, a TaK:ke B (JOPMe UyBCTB,
HaCTPOEHHs, MbICAeH — 3/IeCb Y2ke TOBOPSIT O TeAETaTHH.

B Hacrosiee Bpems TepMHH «TeAenaTHs» O3HayaeT repe-
Jlady MbICAeH, 06pasa, YyBCTB Ha PACCTOSTHHE OT OZJHOTO YeAO-
Beka (uHzAyKTOpa) K Apyromy (mepuunuenty) 6es mocpezcTBa
usBecTHbIX opraHoB 4yBcTB [62]. Mmeercss muoro pa6or, B
KOTOPDbIX PACCMATPUBAIOTCS T€ MAM MHbIE TIDOSIBACHHST TeAETIaTHH.
Hau6oxee BrieuaTasiorye MccaeoBaHMS TeAeTaTHH CBSI3aHbI C
repeziaued MbICAEH, 06Pas30B, YYBCTB MEKAY OHOAOTHIECKHMH
o6bekramu [ 8, 10, 12]. Hu:xe 6yayT usroxenn: metoant peru-
CTpaLlM{ SIBAEHMH TeAeraTHH C TOMOILbI0 KaK TeXHHYECKHX
npu60poB, Tak 1 6e3 ux npumenenusi. Ho npe:xzae octanopum-
Csl Ha METOZIOAOTUYECKOH OCHOBE OIIbITOB.

3aberas Briepes;, CKazkeM, YTO MPOLIECChI TEAENaTHH U Te-
AEKHHE3a B OT/IEAbHbIX OTbITAX 3aMETHO PABHSTCS MEK/Yy CO-
60H, a B IPYTUX — TPYAHO pasiuuuMbl. | [oaTomy MbI 6yzem
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I OMUCaHUH PaboThl OlEPaTOPa UCIIOAb30BaTh HoAee OOILIHH
TEPMHUH — 3HEPTOUH(POPMALIMOHHBIH 0OMEH.

O6bruno uHPopManmonHble B3aumozgeictusa B I Ipupoge
CBOZSIT K IPOLIECCaM TI€PEHOCA DHEPTHH, MACChl, UMIIYAbCA.
Cymecrsyer npearnoaozkenue, uto B [ [pupose ectb Tak Hasbi-
BaeMble HMIIAMKATHBHbIE CBSI3H, MO3BOASIOIINE I€pPe/laBaTh
HHPOPMALIHIO Ha AFOObIE PacCTOsIHUSL 63 BUAUMbIX 3aTPAT SHEP-
ruu. JToT Borpoc 6yZeT pacCMOTPEH BO BTOPOH YaCTH KHUTH.
Ecau BcTaTh Ha 3Ty NO3MIIMIO, TO €CTECTBEHHO JOMYCTHTD, YTO
?KUBbIE 0ObEKTBI KAK-TO PEATHPYIOT HA Mepeziavy HH(OPMaLUH
6Aaroz;apst MIMIAMKATHBHOMY 0OMeHy. ITa Hiesi COTAACYeTCsl € 3a-
KOHOM BCe0OIero HHPOPMALIMOHHOTO B3aUMOZJEHCTBHSI, BbICKa-
sauubiv B. M. Bepuaackum: ee :xuBoe npezacrasasier coboro ezu-
HYI0O B UH()OPMAIIMOHHOM OTHOILEHHH CHUCTEMY, B KOTOPOH BCe
3AeMeHTbI (0T OTAEABHOM KAETKH 710 LIEAOTO OPTaHU3MA ) B3aU-
mozectBytorT Mexkzy coboit [10, 61]. Ecau :xusble o6bexTo
06Aa/IAF0T UMITAUKATHBHBIM CIIOCOH0M BOCIIPHUSITHS, TO OH, CKOpee
BCETO0, MPHUBOJUT K U3MEHEHHIO KAKUX-TO MapaMETPOB CHUCTEMBI,
KOTOpPbIe MO2KHO PETHCTPUPOBATh TeXHHYeckumu pubopamu. | lo
TaKOMy ITyTH HZYT MHOTHE HCCAEZOBATEAH, UCIIOAb3YIOILHE B Ka-
YecTBe YyBCTBHUTEABHOIO YAEMEHTA MPUO0PaA KHUBYIO CHCTEMY, a
3aTeM TEXHHYECKOE YCTPOUCTBO PETUCTPUPYET KAKHE-TO U3Me-~
HEHUs B :KMBOU CHUCTEME.

Paszzeaum 6Hocepy YCAOBHO Ha pacTeHHsl M :KMBOTHBIX U
IPOCAEIUM 33 OCOGEHHOCTSIMU UX MH(OPMALIHOHHOTO 06MeHa.
Ha nepsoii craauu passutus 6uocdepbl (pacTHTEAbHbIH MHP)
OTCYTCTBYeT HHAMBH/YaAbHOCTb. Kazkzablil oTAeAbHbIH opra-
HHU3M Kak Obl «pacTBOPEH» CPeJH MHO2KeCTBa cebe MmoJ00HbIX.
OamHo U3 cylIecTBEHHbIX OTAMYMUH PACTEHHH OT MKHBOTHbIX CBSl-
3aHO C HEOOXOZUMOCTDIO TlepeABUKeH s ocAeanuX. Jlas aTo-
ro Tpebyercsi ymenue npeapuzetb. CaezoBaTeAbHO, AAA KH-
BOTHbBIX OCHOBHYIO POAb UTPAIOT HH(POPMALIMOHHbIE TIPOLIECCHI,
CBSI3aHHbIE C MO/IEAUPOBaHHEM MUpa (TICUXHYeCKHUe TIPOLIECChI ).
ST0, B CBOIO 04epe/ib, IPUBOAUT K HEOOXOUMOCTH OTKAIOYAThCS
OT APYruX MH(QOPMALMOHHBIX IIPOLIECCOB, K 000COOAEHHIO Op-
raHU3MOB U PA3BUTHIO HEPBHOH JESITEABHOCTH U BBICIIHX OT-
ZleAOB 6OABIIMX MOAYHIAPUH TOAOBHOTO Mosra. Fctb mpearo-
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AOZKEHHE, YTO BereTaTHBHas HepBHas CHCTeMa HeroCpe/ICTBEH -
HO TOZKAIOYeHa K 6Hoc]epe U HCIIbITHIBAET MTOCTOSTHHbIE TeAe-
TMaTHYeCKUe BO3/IEHCTBUs, KOTOPbIE, KaK MPaBHAO, HE JOXOJAT
10 KOPbI TOAOBHOTO MO3Ta.

Hapymenue 6apbepa Mezk 1y ypoBHAMM, OTBETCTBEHHbIMH 3a
*KU3HEHHble (DYHKIIMH OPraHM3Ma, U BBICITHM KOPKOBBIM YPOB-
HEM OTKPbIBAaeT BO3MOZKHOCTD JAS JMCTAHIIMOHHOTO HH(OPMa-
nronHoro obmenusi. Vtak, passutue 6uocHcTeMbl IPUBOAUT K
OTKAIOYEHHIO MHJMBHZyyMa OT HH(OPMALMOHHbIX KOHTaKTOB C
6uocepoit. BosMozkHO, uTO B pesyAbTaTe ZyXOBHOTO PasBUTHs
M OTpeJieAeHHbIX YIIpasKHEeHHH 3Ta yTpadeHHas CIIOCOGHOCTD
MOZKET BOCCTaHaBAMBaTbcA Jazke Ha 60aee BbicokoM yposre [10].

Zlo cux mop ocTaroTCs CHOPHBIME BOTIPOCHI O CYIIECTBOBA-
HHH MIepLENTHBHOTO KaHaAa, TO3BOASIOIIET0 HEKOTOPHIM AOZSIM
BOCIIPUHUMATb yZaAeHHble OT HHX SABAGHHs, He BO3JEHCTBYIO-
IIIMe Herocpe/ICTBEHHO HU Ha OJMH M3 OpraHoB 4yBCTB. Kpome
TOTO, 3TOT (PEHOMEH, KaK MOKa3aAl aMepHKaHCKHe HCCAeZ0BaTe -
au [Tytrogd u Topr, HesHaunTeAbHO 3aBHCHT OT paccTosHUSA, U
aKpaHHpOBaHHMe ¢ omombio Kamepbl (Dapazes ve yxyamaer cy-
IeCTBEHHO KadecTBa u TouHocTH Bocipusitus [ 7, 8, 10].

M syuenue 6MoMH(POPMALIMOHHBIX KOHTAKTOB MeKYy Cy6b-
eKTaMH CZIep?KMBaeTCsl OrpaHH4eHHbIMH BoaMmozkHocTaMH. Cy-
ILeCTBYIOIME METOZbI PErHCTPALIMH TIpoliecca o6MeHa HHPOp-
Malyell OCHOBAaHbI Ha TIPSMOM H3MEpPEHHH Pa3AHYHbIX (DH3HO-
AOTHYECKHX TlapaMeTpoB cybbekrta. Ksyuenue aTux caozkubIx
TIPOLIECCOB €CTECTBEHHO TIPOBOZHUTD 110 CXeMe OT MPOCTOro K
CAOXKHOMY — OT KAETOYHOTO YPOBHsI 10 HCCAEJOBaHHs TaKOH
CAO?KHOH CHCTEMbI, KaK JeAOBeK.

JHNO B pacteHusx

PaccmoTpum cHauara BoszeficTBHeE Ha IIUTOMAA3MY M MeMOpa-
Hy pactuTeAbHO# kieTku. Mccaezosanus mposoauauch B
1992 roay corpyanuxkamu [IOUT AMTMO u Arpogusu-
yeckoro unctutyta B Cankr-Ilerepb6ypre A. A. Muciok,
O. B. Crporanosoii, I'. H. Bacuabesoii u O. C. [loasxosoii.
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O6bexToM u3yueHHs ABASAACh THTaHTCKAasl KAETKA IIPECHOBOJ -
noit Bogopocau Nitella.

TO pacTeHVe COCTOWT M3 MOCMNEfOBATENbBHO YepenyroLLMXca
y3noB n Mexgoyanun (puc. 21, a). Knetka mexay aByms y3na—
MU UMeeT uunuHapuyeckyto gopmy, 8—10 cm B AivHY 1 1o
1 MM B onameTpe, 1 ABNAETCS aHanorom )0TOCUHTE3VPYHOLLEN
KNeTKu BbICLLEr0 pacTeHns. HemocpeacTeeHHo nof membpaHon 3
naeT HeNoABWXHbLIV CNOV uMTonnasmel 4, a K HeMy NMprYMbIKaeT
HbICTPOABUXYLLMNCA FPaHyIMpOBaHHbIA CRO LMTonnasmel 5
(puc. 21, 6). Untonnasma gBuxeTtcs nogobHO NeHTe npuBoa—
HOro pPeEMHSA MO CNMpany, BOCXOAALLMA N HUCXOAALLMA MOTOKM
pasrpaHn4eHbl 60po3aKoN, MMEIOLLEN Takxe Bug cnnpanu. Lin—-
Tonnasma oThAeneHa MemMbpaHamMun 0T HapY>XHOW Cpefbl U Baky—
onun 6, 3aHMMatoLLen ocHoBHOW 06bemM KneTku. Bce kneTo4Hble
opraHennel Nitella no cTpykType v oyHKLUMM Nofo6HbI opraHen—
nam KneToK BbICLLUWX PacTEHWUN.

Puc. 21. Bogopocnb Nitella (a) n ee paspes (6):

1 —ysen; 2 — mexpoyanve; 3 — MembpaHa; 4 — HenofBMXHasA LMToNnasma;
5 — gBmxyLLascs umtonnasma; 6 — Bakyonb.

Wspareanctso «BECbhb» — JOBPBIE BECTHU
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Knetkn cofepxaTcs B CTEKNAHHbIX COCYAax, 3anoiHeHHbIX
MNCKYCCTBEHHON Npyfosor Bogon. OTaeneHHasa oT Apyrvx Knetka
nomMeLLaeTca B 3KCMEPUMEHTE Ha CTEKNO B PacTBOP MPYLOBOM
BoAbl. 1o, MUKPOCKOMOM PErvCTPUPYETCH CKOPOCTb ABUXEHUS
uMTONnasmbl AN KOHTPOMbHBIX KNETOK, MOABEPrHYThIX BO3QE—
cTBuo 6roonepatopa. CKopocTe ABMXEHUS LMTONNa3Mbl — Mo—
Ka3aTernb, XapakTepu3yloLLniA 3HEPreTUHECKOEe COCTOAHNE KNeT—
KN 1 BA3KOCTb LMTOMNNa3Mbl (OCHOBHYKO 4acTb €€ COCTaBMstoT
6enkun 1 Boga).

CkopocTb ABWXXEHWUA LMTONMNa3Mbl M3Mepsanacb Nof MUKpo—
CKOMOM C MCMoNb30BaHNEM 0KYNapa C N3MepUTENbHOW LLKaNoW.
B none 3peHus Mukpockona uuTonna3mMa MMeeT rpaHynmpoBaH—
HbI BUL. I3mMepAnock BpeEMSA MPOXOXAEHWA LMTonnasmaTnye—
ckom rpaHynon paccTtosHua B 500 Mkm. KoHTponbHOW cymuTa—
eTCA CKOPOCTb LMKN03a [0 BO3OencTBuA MHAykTopa. C atum
rnokasaTefniemM CpaBHUBAKOTCS U3MEPEHUS, MPON3BOAMMbIE HEMO—
CpefdcTBEHHO nocrne Bo3gencTsus, a Takxke vepe3 10, 30, 60
MUHYT 1 Yepe3 24 4aca. [lapannensHo Habnto[aroTCa KOHTPOb—
Hble KneTku. VIHoyKTop Haxopuncs B ABYX MeTpax 0T MMUKPOCKoma
C nccnenyemon knetkon. MbiCneHHbIM BO3AENCTBMEM OH 3aMef—
NAA VAW YCKOPAN ABWXEHVE LUMTOMNa3Mbl KNeTkv. HesaBucumbiin
HabntopaTenb Ben M3MEepeHUs CKOPOCTM Yepe3 Mukpockor. Kak
BMOHO 13 puC. 22, Nocne BO3OeNCTBUA CKOPOCTb OBVKEHUSA L—
Tonna3mbl U3MEHANach: B 3aBUCMMOCTU OT 3afaHnsa Groonepa—
TOp yBENU4MBAN WX yMeHbLUan ckopocTb Ha 13—20%.

Knetku Nitella oTHocaTCcA K rpynne 3nekTpuyeckn Bo3by—
OMMbIX KNEToK, MeMbpaHbl KOTOPbIX COAEPXKAT MOHHbIE KaHanbl.

v
78 /" ;
74 Vi Knerka YckopeHue
A
79 P
S
\
68 ] 3
64 wera|___L— 3awmennenue
60
10 20 30 40 50 60 T, MuH
KonTpons Boap, [MocnepencTsne

Puc. 22. /IameHeHne ckopocTy ABVXXEHWA rpaHyn LMTonnasambl:
11— yBenn4eHue; 2— YMeHbLLIEHWE CKOPOCTU.

4 Ha nopore Tonxoro Mupa
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[NocnegHne MoryT NEpPeXoAmTb U3 OTKPLITOr0 COCTOAHWUS B 3@~
KPbITOE MNPV U3MEHEHUWN 3NEKTPUHECKOro nona B MembpaHe.
MembpaHa pacTuTenbHOM KNeTkn nccrnegosanace anekTpodun—
310M10rM4YeckMMM MeToamMu, C NMOMOLLbH MUKPO3NEKTPOHHON
TexHukun. B yacTHocTw, Ha knetkax Nitella npu cpure Hanpsa-—
XeHns Ha MembpaHe B CTOPOHY AenonAapusauuny nocneposa—
TENbHO OTKPbLIBAKOTCH KanbLUMEBbIE 1 XNOPHbLIE MOHHbIE KaHanbl.
[Npv BO3OENCTBUM MHOYKTOPA Ha PaCTUTENBHYH KNETKY eMy yaa—
Banocb 3akpbiTb kaHanbl Ca+ Ha mMembpaHax KneTku u opra—
Henn, 4To 6bino 3adukcrpoBaHo npubopamu [34, 631

I/IB OIMMCaHHbIX OIIbITOB CAEAYET, YTO 6H00nepaTop B CO-~
CTOSAHHUHU BOBAeﬁCTBOBaTb KaK Ha CKOPOCTb ABH:KEHUA LUTO~
IIAa3Mbl, TaK U Ha OTKPDBITHE U 3aKPbITHE HOHHDIX KAITUAASIPOB.

PacTenus kak npnbop gns peructpauun 3HNO

Basezyromuii kKaeapoi MHPOPMALIMOHHBIX TeXHOAOTUH AATaii-
CKOT'0 FOCyZiapCTBEHHOTO TexHudeckoro yausepcuteta (Antl TY)
uMm. [ ToasynoBa, npoeccop, 10KkTOp TexHHUeCKHX HAyK, 3aCAy-
»keHHbIH gesiTeAb Hayku U Texauku PCMOCP, akazemux PAEH
['1. M. Tocbkos yTBepzxaaet, 4To 06AaCTb HAYYHOM CHELIMAABHO-
cTH 1 yde6HOR auctunauabl «HpopmaTuka» goA2HA paccMa-
TPHUBATBLCS FOPA3/0 IIMPE, YeM 9TO TIPHHSATO B By3aX B [OCAEZHEE
BpeMsi. DTO HalpaBACHHE OTOKECTBASETCS TOABKO C KOMITbIO-
TEPHON MH(OPMATHKON KaK C(PepOr 3HAHHH O Mepeziade, TIPUeEME,
Npeo6pasoBaHHH, XPAHEHHH M BOCIIPOM3BEJEHHH MH(OPMALUH.
Ouanaxo, xak mumer [ lasean MunokenTben, obcrositeabubiit
aHAAH3 PasBUTUA MH(OPMATHKU B TOCAEJHHE JAeCATHAETHs
XX Beka MokasblBaeT HENPaBOMEPHOCTb TAKOTO IMOZXOJA.
Heabsst cBoAUTD BClo MH(OPMATHKY TOABKO K OZHOMY U3 ee
paszenoB — komnbioTepHoit uaopmaruke. I 1. V1. Jocbkos pas-
aeasier ungopmatuonnbie TexHororuu (1T na komnbrotepubie
unopmanponnbie TexHororud (KT u nekomnbrorepubie mu-
¢popmanmonnbie Texororuu (HAT).

Kagezpa, xoropyro Bosrasaser I'1. M. [ocbkos, oTanya-
eTCsl OT IOZ06HBIX Kadeap B CTPaHe HAANYHEM JBYX HallpaBAe-
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uui, a umenno KUT u HHUT. I'lpu sTom o BTopomy Hanpas-
AEHHIO CO3/IaHa U O(MIHAABHO YTBEP2KJEHA ClelMaAM3alIHs,
CO3/IaHbI IOTIOAHEHHS K y4e6HOMY MAaHY, TIOTOTOBAEHbI yue6-
Hble Tocobus, AabopaTopuu U Tak zaree. /lasi perucTpanyu
MH(POPMAIIMOHHBIX U GHOIHEPTOUH(OPMALIMOHHBIX BO3ZEHCT-
BUH Ha Ka(eZpe TPHMEHSeTCsl PsiZi OPUTHHAABHBIX METOZOB.
OcTaHOBAIOCH Ha OJHOM U3 HMX, I/le YyBCTBHTEAbHBIMH JAE-
MEHTaMH SBASIOTCS TIPOPOCTKHU 3epHa.

epHa MLeHVLbl Ha HECKOMNbKO AHEN 3amMa4nsalTcsa B BOAE,
npopacTatoT. Boga npn aToM npepgsapuTenbHO MOABeEpraeTca
MHOPMaLMOHHOMY BO3[AENCTBUI0 OT Kakoro—nubo MCToYHMKA
(pabovana napTuda), N He NopBepPraeTcA TakoMy BO3[AENCTBUIO
(koHTponbHaa napTua). Janee, B pasnu4Hblie NPOMeXyTK/ Bpe—
MEeHV 3aMepsaeTca AfivHa [ OTPOCTKOB, U CTPOUTCA rpadivk «ann—
Ha—BpeMs B 4acax unu gHax». O cTeneHn BHELLHEro BO3OencT—
BMA Ha Bronorn4eckre NpoLEeCChl MpopacTatoLLyX 3ePeH 1 pocTa
MX MPOPOCTKOB CyAAT MO Pa3HOCTAM

An=n_—n,
A=l—lu,

3[ecb N, 1 [ — KONNYECTBO U [/IiHa NPOPOCTKOB 3ePeH MileHn—
Ubl B KOHTPOMbHOM NapTuu, n,, I, — Konu4ecTso v AnvHa npo—
pocTKOB B paboyen napTuu.

Ha puc. 23 npuBefeHbl TUNUYHbIE rpadivk CPEQHEro 3Ha—
HEHWS YMCIA Pa3MNYHbIX MPOPOCTKOB M 1 CPEAHEN VX AVH [
B 3aBVICYMOCTW OT BPEMEHMW.

o

[ %
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Puc. 23. 3aBMcUMOCTb Hvcna 1 CpeaHNX AnViH MPOPOCTKOB
B NMPOLIECCE VX MPOpacTaHus.
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IToT crocob okaszacs BecbMa 3P(EKTUBEH TIPH PErUCTPa-
LMK UH(OPMALIMOHHBIX BO3/EUCTBHH, TIOPOH JOBOABHO DKCTpA-
BarauTHbIX. Hanpumep, Takum crioco6om TecTHpoBaAu BO3MOzK -
HOCTH 3KCTPACEHCOB, BO3/eHCTBHE FOMEONaTHYeCKHX Mpernapa-
TOB Ha pasAMYHbIe GHOCHCTeMbl (MHKPOOPraHM3MbI, CeMeHa,
pacTeHHs ), OMPEeAEASAH ONTHMAaAbHbIE PEKHMbI Pa3AMYHbIX
TEXHOAOTHH, PErHCTPHUPOBAAH MOAOKHTEAbBHbIE H OTPHIIATEAD-
Hble 9MOLMH U Tak Zaree [65].

3ameTuM, 4TO 3TH BO3AEHCTBUS MOXKHO HaOAIOJATb U He
TOABKO Ha TIpHMepe IPOPOCTKOB ITIIEHHIIbI, HO TaK2Ke H Ha JIpy -
IMX ceMeHax, pacTenusx. | [enuna Bbibpana us coobpazkenuit
yZa06CTBa: OHa ZaeT TpsiMble TIPOPOCTKH, AETKO 0TO6paTh /U~
HaKOBbIe 3epHa U T. 1. Kak npaBHAO, OMbITHI BeAyTCs € HapTH-
eit B 100 sepen, ucroabsyercs 06b14Has BOAONPOBOAHAs BOJA.

B stux skcnepumenTax, mo Bcelt BUAMMOCTH, TIPOTpaMMH-
pyeTcsi MH(POPMAlIHOHHAs CTPYKTYpa BOZbI MOAOZKUTEABHBIMHU
H OTPHLIATEABHBIMH YeAoBedeckuMH amonusiMu. MozkHo noaa-
raTh, 4TO 3TH SMOLMH BOCTIPHHUMAIOTCS U 3aTIOMHHAIOTCST TPO-
MezKyTouHOH cpesioll (Bozo#) M TMepeHOCATCS Ha OObEKT HC-
caegoBanus (npopoctku). Bmecto Boabt MoryT 6biTh B3sTHI
APyTHE TIPOMEXKYTOUHbIE CpeZbl — 2KUAKHE, Ta3006pasHble,
TBep/ible, HO TIPEANIOYTEHHE OTAAETCSI OOBIMHBIM BOZOTIPOBOJL -
HbIM pacTBopaM. | lo-BuauMOMY, oHM 06AazatoT HanboAee 3¢)-
(PEKTUBHOM TaMSITBIO.

B sakatouenun ocraHOBAIOCH Ha MOHMX BIIEYaTAEHHSX OT
yuactus B koupepenuusx bAOUT (6uosnepronndopmaryon-
Hble TexHoAorHH), opranusyembix B Aatl TY. [ leppas Takas
KoH(epeHHsi 6bina opranusoBana B 1998 roay, u ¢ Tex mop
nposogurcsi exerogno. O6bIMHO ZOKAAZABI M MPAKTHYECKHE
3KCIIepHMEHTaAbHbIe PabOThl MPOBOJATCS YAaCTHYHO B ropoe
Bapunayae, wactuuno — B loprom Antae, Ha 6asax pasanu-
HBIX ZIOMOB OTZbIXa. B cpesHeM 4HCAO y4aCTHHKOB TaKHX KOH-
¢pepennuit 50—70 yeroBeK, B OCHOBHOM 3TO 2KHUTEAH FOPOJOB
Cubupu, Ho Tak:ke mpueszkaloT us Kasaxcrana, Mocksbi,
Canxr-I lerep6ypra.

[ Touctune Beaukorenna npupoga lopuoro Aaras. Kpaco-
Ta MOILHOH, TOAHOBOAHOH peku KaTyHb Bbiie Beskux moxsan.
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Boxkpyr napur kakas-to HeobbruHasi aTMoc(epa, IyBCTBYeTCs
ocobas snepretuka. | logo6uoe omymenue st ucnbITbIBAA B
Kpbimy, ocobento B pafione apeBHux pasBaruH XepcoHa. B kou-
(pepeHIMU IPUHUMAIOT yYacTHe Y4eHble Pa3SAMYHBIX TIPOPUAEH,
9KCTPACEHChI, TpeACcTaBUTeAH JeAoBbix Kpyro. ObcraHoBka
CTIOKOHHas1, 06poKeAaTeAbHas, OTCYTCTBYIOT JaKe MOTbITKH
AVICKPUMHHAIMH KOTO-AH60; HET 3alpeTHbIX, HETIPUSTHDIX, He-
npuandnbix Tem. Hlzet ciokoiinoe, ceo6oH0e 06cyz/1enue pas-
HbIX BorpocoB. Ha paBHBIX MOTYT BBICTYTIaTb B MCKYCCHSX H3-
BeCTHbIE yueHble, HapOHbIe LIEAUTeAH, aKcTpaceHchl. | [pexpac-
HbI Bedepa y KOCTpa, recHu, 6eceapl. Borapenuio takoro ayxa
BO MHOTOM CIOCOGCTBOBAaAM CaMM Y4aCTHUKH, YIMBHTEABHO HH-
TepecHble AIOJIM, 1 OPraHH3aTOpP THX KOH(EPEeHIHUH, GOABIIOHN
SHTY3HACT HCCAE/I0BaHHH 110 GHOSHEProMH(POPMALIMOHHDBIM TeX-
nororusim nipopeccop ATl TY ['laser Munoxentoesuu Tochb-
koB. MozkHO yTBEp:KAATD, YTO LIEHTP CUOUPCKUX HCCAE0BAHHH
B 9TOH 06AaCTH HaxoAMTCs B ropoze DapHayae.

IHNO c Xu1BOTHLIMK

KuBoTHBIM NpUCYIIM MOUTH Te e ABUAKEHUS AYIIH, YTO U HaM,
AozsiM. Kro ne snaer o apyzerrobun, npesgansocTu u BepHOC-
TH CO6aK, UX CTIOCOOHOCTH [IOHUMATb HE TOABKO YEAOBEYECKYIO
peyb, HO U HACTPOEHHE XO3SIMHA. XOPOIIO UBBECTHA BOCIIPH-
HUMYHBOCTb 2KUBOTHbBIX K ob6ydenuio. Heyausureabno, uto ne-
KOTOpble U3 OPATbEB HAIMX MEHDBIIMX HMEIOT ONpeJeAeHHbIE
DKCTPACEHCOPHDbIE CIIOCOOHOCTH: MPEJYYBCTBHE MPUOAMKAIO-
IEHCST KaTaCTPO(MPbI, YMEHHE HAUTH JAOPOTY AOMOH M3 HE3HAKO-
MOI'0 MeCTa; OTMEYAIOT TeAENATHIECKUH 0OMeH HH(OpMALIel y
HEKOTOpPbIX HacekombIx. V3BecTHa croco6HOCTD AEABPUHOB K
TeAENaTHYECKOMY OOMEHY, KaK MeKAy COOOH, TaK U C AIOJbMH.

Hsyuenune noao6ubix sBAeHHH Y :KUBOTHBIX H3/laBHA TIPH-
BAeKaAo BHUMaHHe HccaegoBatered. B nauare XX Beka 3a coun
paboThI 110 B00IICHXOAOTHH U THITHOBY ?KUBOTHBIX Halll COOTE-
yectBenHuk Baaaumup Neonngosuu Jlypos noayuma aumiom
U OpZEHCKHH 3HAK (ppaHIly3cKoH AKaZeMHH MPOMbIIIAEHHBIX
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nayk 1 uckyccts. Ou 2xe B 20-e rozp! npomiroro Beka coszan
TepBYI0 B MHpe Aab0PaTOPHIO MO0 U3YYEHHIO TICHXOAOTHH KH-
BoTHbIX [67].

B narme Bpemst axcriepuMenTb! ¢ Aa60paTOPHBIMHU FKHBOT-
HbIMH HaIlpaBAEHbl Ha M3y4YeHHe B3aMMHOTO IKCTPACEHCOp-
HOTO BO3JEHCTBHs. |aKue OMbITHI MPOBOJAUAUCH C MOPCKHMH
CBHHKaMH, AOIIaJbMH, AeAbQHUHAMH M MEAKUMH KHBOTHBIMH
(Mbrmm, Kpbichl). 3zech Mbl OCTAHOBHUMCSI HA COBEPIIEHHO
YHHKaAbHbIX, Ha Ham B3rasaz, skciepumentax C. B. Crnepan-
CKOro.

B nauane zaeanoctbix rozos XX sexa B Kppimy, B uyzec-
HOM MeCTeuKe, HeJlaAeKo OT SIATbI, IPOM3OIIAO Bble3HOE CO-
BelllaHHe Hay4HbIX PaGOTHUKOB COBMECTHO C 3apeKOMEH/I0BaB-
muMH cebst SKCTpaceHcaMH. JTO COBelllaHHe 6bIAO TIOCBSIIEHO
npobAemMaM SHEPrOMHPOPMAIIMOHHOTO 0OMeHa. |aM s mosHako-
MHACs1 ¢ TokcukororoM u3 Hosocubupcka zoktopom 6uororudec-
kux Hayk Cepreem Bacuavesuuem Crepanckum u kanauzatom
texundeckux Hayk JNeonugom Muxaiirosuuem [lopsunbiv.
[ Tocreanuit IBASIACS CTIEIIMAAMCTOM B 0OAACTH (PHBHKH ITOAY-
npoBoZHUKOB, 3aBesoBaA B ogHoM us H 3erenorpaza ra-
6opaToprel M, TAIOC K 3TOMY, 0OAaZaA BbIZAIOIIUMHICS DKC-
TPaCeHCOPHBIMU CTIOCOGHOCTSIMH.

Mzue zoBeroch 6bITh CBHZETEAEM 3apO2KAEHHS HOBOH 3a-
meuateabHol uzen onbita C. B. Cnepanckoro u A. M. [op-
BUHA M0 JIMCTAHTHOM Tlepesiaue SHeProUH(POPMAIIMOHHOTO CHT-
nara us Mocksbr B HoBocubupck. C. B. Cnepanckuii, kax
YIIOMMHAAOCh, — TOKCHKOAOT, TI0 POZY CBOEH JesTeAbHOCTH
OH HByYaeT TOKCHYECKHE BO3JEHCTBHs pasHbIX AeKapCTB Ha
atogeii. Ero «uncTpymMenTOM» siBAsITOTCA O6bIUHBIE Genble
MbIIIIH, Ha KOTOPBIX OH UCTIbIThIBAET ZeHCTBHE Pa3AHYHBIX TIpe-
naparo. | lo sambicay, A. M. [ lopsun zorxzen 6bia nposectu
61O3HEepreTHYeCKoe BO3ZeHCTBHE Ha MTHILEBOE MOBEIEHHEe Mbl-
medt. [ IpeaBapurerpHo rpynna mbimek nporiia roAoZOBKY,
3aTeM OHM HaUMHAAH ITUTATbCS B OZMHAKOBbIX YCAOBHSIX, M TIPH
atom . M. I'lopsun nposoaua aucranTHOE HHPOPMALIHOHHOE
BO3ZIEHCTBHE C IIEABIO YBEAMYMTb MbIIIHHbBIH AlIeTHT U Bbl-
3BaTh y HHX TeM caMbIM NpubaBky B Bece [12].
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3ameTuM, uTO BbICOKAs UYBCTBUTEABHOCTb IHILEBOTO IO~
BeZIeHHs] MbIlledl K 3HeproMH(MOPMAILIMOHHBIM BO3JEHCTBHIM
yeAoBeKa 210 3Toro yxke 6bira yeranoBaena C. B. Cnepanckum
TPH KOHTAKTHOM BAMSIHMM 9KCIIEPUMEHTATOpPA Ha alMeTUT 2KH-
BoTHbIX. | [peiBapuTEABHO OTGHPAAKCD MBIIITH C IPUMEPHO OZIH -
HaKOBbIM BECOM. JHeProuH(popMalHOHHOe BoszelcTBue (c 3a-
JlaHHbIM 3HAKOM — YBEAMYHTb UAH YMEHDIIHTD alIeTUT) OCy-
ILIECTBASIAU B TOT MOMEHT, KOTZ[a 9KCIIEPUMEHTATOp 6paA B pyKH
KazKZyl0 MblIlIb H «BHYIIaA» €H, 4To OHa BsAas, cAabas, ¢ Mo-
HH2KEHHbIM aIleTHTOM, HAH, HA060POT — CHAbHasi, 6yZeT ecTb
muoro. CTuMyAnpoBaHHbIE MBIITH €Al 6OAbIIIE U 3AMETHO TIPH-
6aBAsIAM B Bece, a «0CAAOAeHHbIe» — HA00OPOT.

MckatounTeAbHO BazkHbIM AEMEHTOM B MeTOAMKe Gblra
TIPHHAAAE2KHOCTD CPABHHBAEMbIX TPYIINT MbILIEH K OJHOMY CO-
O6IIECTBY CO CAOKMBILIEHCS CUCTEMOH HepapXHYeCKHX OTHO-
1IIeHUH BHYTPU HETO.

3a ocnosy omnbrtos ¢ A. M. ITopsunbiv 6bira npunsTa Ta
2Ke CXeMa HCCAe/J0BaHMs, KOTopasi Gblaa arnpobupoBaHa TpH
H3yYeHHH KOHTAKTHOTO JeHCTBHs SKCIIEPUMEHTaTopa Ha Mbl-
meii. Ho kak coxpanuts Takyro ocHoBy, ecan Tpebyercs obec-
MEeYUTDb paszieAbHOe ZeHCTBHE OllepaTopa Ha MbIleH 3a ThICSYH
kuromeTpoB? Jlas 3Toro 6bIA0 OCYIIECTBAEHO BAMSHHE MO (O-
TOorpaduHu. 3ameTHM, uTO B 3TOM OMbITE (PYHKLHH oIlepaTopa U
SKCIIEPUMEHTATOPA PA3/AEASIOTCS: SKCIIEPUMEHTATOP OCYIIECT-
BASIET AMIIb TeXHHYECKHE OIepalliu 110 COPTHPOBKE, B3BElIH-
BaHHIO KUBOTHBIX, a OTepaTop TOAbKo BoszaeHcTsyer. (Doto-
rpaguu nepecbiraruch us Mocksbr B HoBocu6upck mo noure.

Bo Bcex ombrrax A. M. [lopsun naunnaa cBoe Boszeiict-
Bue (o (otorpausam) B ogHo U To 2ke Bpems: B 10 wacos
mockosckoro (14 — HoBocubupckoro), obiast AAMTEABHOCTD
ceanca coctaBasira 20—30 munyt. Bonpoc o ToMm, y kakux
MbIllleH yBeAHYHBATb alllleTHT, a y KaKUX OCAAaOAATb, pemian
xpebuit. O pesyabratax xepebbesku C. B. Cnepanckuit ys-
HaBaA Ha CAEZYIOIIMH JIeHb 110 TeAeOHY, KOT/ia JaHHbIe OTIbITa
6b1Au yaxe 3anpoTokoAupoBanbl. Oauum caosom, B Hosocu-
6upcke Kaxabii pas He 3HaAu, kakum Mbimkam . M. TTop-
BUH alleTHT yBEAMYMBAET, a KAKUM OCAaOASIeT.
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Murepecna erme ogxa 0co6eHHOCTb paccMaTpHBaeMo# Me-
TOAMKH: GeAble MBI COBEpIIEHHO OJMHAKOBbI (BCe OHH «Ha
OZIHO AMIIO» ), TO €CTb OfepaToPy HEBO3MOXKHO CO3/IaTh HH/IM-
BUZLyaAbHbIH MbicAeobpas. Kanan BausHMs MozHO peaiuso-
BaTb, ECAU Mezk/ly (poTorpadHell 2KUBOTHOTO M CAMHUM 2KHBOT-
HbIM y2Ke CYILECTBYeT CBA3b K MOMEHTY BO3JEHCTBHS OIepa-
TOpa: yCTPEMASIsl SHEPTOUH(POPMAIIMOHHDIH MTOTOK Ha (POTOTpa-
(uI0, OTlepaTop He «IPOPy6aeT KaHaA» K KHBOTHOMY, a AHIIb
BrAIo4aeT ero. O6bIMHO MPUHATO CYHTATb, YTO TEAeNaTHYeC-
KO€ JHMCTAaHIMOHHOE BO3JEHCTBHE Ha YeAOBeKa ITpeJroAaraeT
CO3/laHHe MH/IMBUZYaAbHOTO MbICAeO6pasa M ONpeZleAeHHOCTH
€ero MeCTOHAXO:K/IeHHs! B TIpOCTpaHCTBe. B onucbiBaeMbIx onbi-
TaX C MbIIaMM HH TOTO, HH JPYTOro He TpeGyeTcsl, Tak Kak
MbICA€06pa3 MbIIIH He ZOCTYIEH ONepaTopy, a MOAOXKEHHe aZl-
pecarta B coO6IIECTBE Mbliell Bce BpeMsi MeHsIeTcsl. JTO BeCh-
Ma MHTEepEeCHbIe 3aMEeYaHUsl K OCTABAEHHOMY OIIbITY, OHH MO-
IyT HOMOYb TAY6:ke BHMKHYTb B MEXaHM3M TaKOH MepejaqH
HHPOPMAIIHH.

Bropas rpynna onbiros nposoauracs C. B. Cnepanckum B
TeueHue HeckoAbkHX AeT B 90-e roapl, HO B KauecTBe orepaTo-
POB TMPHUTAAIIAAOCh HE OT/IEAbHOE AMIO, a IPYTNa [eAHTeAeH-
TMPO(ECCHOHANOB, 3aHUMABIIMXCS CAMOCTOSITEABHOH MPAKTHKOM
BpaueBaHusi. VlcrbITyeMble AN Ha SKCIIEPHUMEHT J06POBOABHO,
cosHaTeAbHble mapAartanbl, o caoBam C. B. Crnepanckoro, ne
nokasbiBaAkCch. B pesyabTate MaccoBbix ombIToB (OKOAO MOAY-
COTHH OIepaTOpOB) GbIAM 3apPErHCTPUPOBAHBI MOAOKUTEAbHbIE
PE3YABTATbI 110 YBEAMYEHHIO alIeTHTa U PSY APYTHX MOKasaTe-
AeH; YCTAHOBHAH, YTO «CA€l» OHODHEPTETHIECKOTO BO3ZEHCT-
BUs1, IOCTOSTHHO YMEHbIIasiCh, COXPAHSIACS y MbIlIeH B MpesieAax
HezeAH. BoisicHuAoch, 4To st LIeAuTeAeH -TIPO(eCCHOHAAOB CITO-
COBHOCTb BO3ZIEHCTBHS Ha 6EAbIX MbIIIeH He SBASETCS 4eM-TO
HCKAIOUHMTEAbHBIM: TOZIABASTIONIEe GOABIIMHCTBO [IEAUTEAEH T1PO-
IIIAM TECT yCIENIHO, TO eCTb CMOTAU OKa3aTb BO3/IEHCTBHE C 3a-
JlaHHDBIM 3HAKOM. YCIIeX 3KCIIepHMeHTa COBEPIIEHHO He 3aBHUCEA
OT IMCTAHLMM MEKZY HHAYKTOPOM H MbILIAMH.

ITOT «3K3aMeH» MOKHO MPUMEHSATb JAS BbIZAYH AMIIEH-
3un eauteAro. MozHo cuntath, uto C. B. Cnepanckum npez-
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AOXKEH OpPMTMHAABHBIA M JAIOIIHH 0CTOBEPHbIE PEe3YAbTAThI
MeTOZ, ISl U3Y4YeHHUs] TeACTIATHYECKHUX IBACHHUH, KOTOPbIH MOKHO
CPaBHHUTb C HCIIOAb30BaHHEM MHKpockoma. Hamomuum, uTo
xorza J\eBHHTYK paccMOTpeA M0/ MMKPOCKOIIOM KaIA0 60A0T-
HOH BOZDI, OH OGHAPY2KHA TaM LIEAbIH MHp KMBBIX CYILECTB.
HccregoBanusa storo mupa kasaAuch Torza rpasgHbIM 3aHsi-
tueM. Bpems mokasano, HackoAbKO OmMM60YHOH 6bina TaKas
TOYKA 3PEHHSs.

H3rozxenHble B 5TOM paszere ZaHHbIE TOBOPAT 3a TO, UTO
TeAETaTHIO He CTOMT CYMTATb SIBAEHHEM, YCKOAb3AIOIIHM OT
o6bekTHBHOrO Hay4Horo HccaezoBanus. Kak mumer C. B. Cre-
PAHCKHH, «KaIlPU3HOCTb» STOr0 ABAEHHs GbIAA CAMIIKOM TIpe-
yBeAMYeHa o6IIeCTBEHHbIM MHEHHEM H3-3a HeJZOoCTaTKa
aZIeKBaTHbIX MeToZI0B uccaezoBanus [68].



Fnaga 8

9gHI0 B CCTEMAX
CYBBEKT—CYBBEKT
N CYBbEKT—OBBEKT

MeToguka peructpauun SBReHui
TennosbiMU Npubopamu

B CI'I6I'MT'TMO npog. I'. H. Jyabuesbim u b. A. Myparo-
Boi aaa peructpauuu aaennii DHMO (terenmatun) 6pian
HCIIOAb30BaHbl TEXHHYECKHE AATYHKH AOKAABHOTO TEMAOBOIO
TMOTOKA, PETHCTPHPYIONIHE TeMAOBOH MoTok g B Br/m% Meroa
PETHCTPAIIMHU TETIAOBOTO MOTOKA, H3AY4aeMOT0 4eAOBEKOM, OITH-
can B maBe 4. B ocHoBe nzen sxcrnepuMenTa AezkuT npeanono-
KEHHe O CYIIECTBOBAHHH KaHAAA /ISl [IEPE/laul CUTHAAA HEU3-
BECTHOM MPUPOZbI K BO3MO2KHOCTH €ro MPHeMa *KUBbIM 0ObeK-
ToM. B 3TOM cAyuae B «npremMHHKe» ZOAXKEH M3MEHHTbCS Ka-
KOH-AH60 (PU3HOAOrHUECKHH MapameTp (4acTOTa cepedHbIX
COKpAIIIeHUH, MO3TOBbIE PHTMbI, TEMIIEPATYPa, KOMKHO-raAbBa-
HHUYeCKasi PeaKlusl U IPyTHe ), KOTOPbIH BO3MOZKHO 3apErHCT-
PHPOBATh TEXHHYECKUMH cpezcTBaMH. [VIHOrourHcAeHHbIME OTTbI-
TaMH 6bIAO YCTAHOBAEHO, YTO JOCTaTOYHO YYBCTBHUTEABHBIM K
BHEITHUM BO3/EHCTBHAM (DU3HOAOTHYECKHUM T1aPAMETPOM SIBAS -
eTcsl AOKaAbHbIH TerAoBoi notok. Vsmepenue ero mposoau-
Aoch gatunkom Ternosoro noroka (JTTT), koroppiii ¢ momo-
IIbIO DAACTHYHOH AEHTBI KPEIHACS KaK y OIepaTopa, Tak H y
nepuunuenta B uentpe Ab6a [34, 69, 78]. Buibop mecra, rae
CAEZYeT MPHKPENHTD JATYHK, B OCHOBHOM OTIPEJEASACH CO06-
pazkenusiMu yaob6crtpa. | [pakTuka mokasana, 4TO MOKasaHHs
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JATYHKOB, 3aKPENAeHHbIX Ha AOy M 3alsiCTbe PYKH, COBMaza-
1oT. CaezoBaTeabHO, MOzKkHO He 06palllaThb BHUMaHHsl Ha Bbl-
60p MecTa KperaeHus.

nepaTop 1 NepuunmMeHT HaXoOQUImMchb B PasHbIX MOMELLEHUSX,
N Mexgy HUMW OTCYTCTBOBanWM 06bl4Hble KaHanbl cBa3wn. Kak
6bI10 ckasaHo paHee, curHanel ot OTM n oT Tepmonap nopga—
Ban1cb nocrne aHanoro—uMdgposoro npeobpasoBaTtens Ha 3BM
1 B peanbHOM MacluTabe BpeMeHN pPermcTpupoBanuch 3aBucu—
MOCTV TEMn0oBOro NoToka g U TemnepaTypbl &t OT BPEMEHU T, TO
ecte: g=q (1), t =t (1).

OnepaTtopbl (0O) nogbupannce cpean nuvu, UMEKLLMX OnbIT
paboTbl MO AMArHOCTUKE W NIEYEHNIO Pa3nunyHbIX 3a6oneBaHnin B
creumnanbHbIX LeHTPax HeTPaauLIMOHHON MEOULMHBI; Nepumnmi—
eHTamu (M) aBnanuceb cnyyanHeble niogu. MNepen Havanom onbi—
ToB 1 1 O obbsicHsAnacb 3apadva, LEMOHCTpUpPOBanack annapa—
Typa; faT4KM TEMNNOBOro NnoToka 1 TeMnepaTypbl 3aKpennsnmchb
Ha n6y M wn O.

OnbiT npoBogunca no cnepytowen cxeme: 10 MUHYT one—
paTop ¥ NepuunMeHT HaxoOWIUCb B CMOKOWHOM COCTOSHWM, W
L@ perncTpauus TennoBbIX NOTOKOB g, g, U TEMAEPaTyp KOXu
t. t,y onepaTopa v MepuunueHTa, 3aTem OMepaTop B Te4eHue
10 MuHyT paboTan (Nepedava curHana, AMarHocTMpoBaHe nnm
neyeHve), NepumnnueHT o6 aTom He 3Han; nocnepgHve 10 MUHYT
onepaTop He paboTan, 1 Lwna perncTpaumsa nocnegencremus. Pa—
60Ta, Takum 06pa3oM, MPOBOANUNACH MO cxemMe (HOH—BO3AencT—
Bue—nocnenencTene. TunuiHble 3aBucUMocCTH q (1), t (t)—t_ npu-
BefeHbl Ha puc. 24. Ha ocHoBe 3TUX pesynbTaToB BO3MOXHO

q, Br/m? o=t

] 95

Y s
70 /\W“MW/U\J\

60

100 200 300 400 500 t,c

Puc. 24. /IameHeHVe BO BpeMeHW NoKanbHOro TeMnoBoro noToka
1 Temnepatypbl n6a y onepatopa (0) n nepunnuenxTa (M).
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NPeanoXnTs MeTofd TecTupoBaHus uenuTenen (xunepos) [69,
79]. Mo aton meToguke BbiNM NpPOBEAEHbI OMbITbl C Napamm
«onepaTop—MNepumMnMeHT», B KOTOPbIX y4acTeoBanu 17 onepa-—
TOpoB 1 21 NepuunueHT, Npu4YemM BCe OMepaTopbl NMPOXOAUU
crneumanbHy0 NOAroTOBKY B LUKOME Yy M3BECTHOMO 3KCTpaceHca
A. VIrHaTeHko.

[ Tomumo npu6opHoro TecTHpOBaHUS OMEPATOPOB, MbI TaK-
2Ke U3YYaAH UX C TIOMOILbIO MCHXO(PH3HOAOTUYECKHX TECTOB.
Komnbiorepnoe TectupoBanue nossoaseT cyauTb 0 CKAOHHOC-
TH YeAOBEKa K ONPeeAeHHOMY BUZY TPO(ECCHOHAABHOH Ziesi-
TEABHOCTH, 00IIIeM TICHXOAOTHYECKOM COCTOSIHUM U CIIOCOBHOC-
TH K CAaMOPETYASILIMH, SMOLIMOHAABHON YCTOUYHBOCTH, paboTO-
croco6HOCTH, BOAeBbIM KadecTBaM. /[Ast 9TOro Tak:e UCTIOAb-
30BaAMCb CTaH/JapTHbIE METOAbl — I1BeToBoH TecT J\iomepa,
OlleHKa 4yBCTBAa BPEMEHH, MPOM3BOABHOE YIIPABAEHHE JbIXa-
uueM. | [pumensiauch u crielarbHbIe TECTbI Ha 9KCTPACEHCOP-
Hoe BocrpusiTHe (KapTbl 3eHepa, CIOCOBHOCTb Pa3AUYATD 11BE-
Ta, OTAMYATb MarHUTHbIE H HEMAaTHUTHbIE TIPEAMETbI, ?KHBbIE H
He:KHBble O6bEKThI U T. Z.). Vexkzy sTUMU U TenAOBbIMH HC-
TIbITAHUAMH HaBAI0ZlaAaCh KOPPEASLHS.

Kak yxe ormeuarocs, B [IQUT npoBogurucy maccosbie
HCCA€ZI0BaHUs] OTIEPATOPOB, 2KEAAIOIINX TIPOBEPUTb CBOH DKCTPA-
cencopubie criocobHoctd. Cotpyanuxom LIDUT A. T1. Mna-
TOBBIM TI0/IMEYeHbl TPH CIIOCO6a BO3/EHCTBUS ONEPATOPOB Ha
chCTeMy CyObeKT—06DbeKT (TeXHUYecKue AaT4uKH). ITO Tak
HasbIBaeMasl «3apsifika» o6bekTa (HMAH ero «HacblIIeHHe», «Ha-
TIOAHEHHE» ) HEKOeH «3HepreTH4ecKoH cybCcTaHIHMel», co3za-
HHe TIOCTOSIHHOTO «3HEPreTHIECKOTo TOTOKa» 9TOH cybCTaH-
MM U KOPOTKUH «DHEPTeTHIECKUH yaap» 0ObeKTa.

ITO BpeMeHHbIe, YCAOBHbIE TEPMHHbI, IO3BOASIOIIHE KAAC-
CH(PMIIMPOBATh Pa3AUYHbIE CTIOCOGbI PEAKIIMH TEXHUYECKHX JaT-
YHKOB Ha usy4aeMmble BoszelcTBus. Jas 6oaee raybokoro mo-
HHUMaHHs1 MOKHO CPaBHUTD «3apsijl» OObEKTa C SAEKTPOCTATH-
4ECKHMM 3apsi/IOM, «9HEPTeTHIECKHH TOTOK» C 3AEKTPHIECKHM
TOKOM, a «3HEPTeTHYECKUH y/Z1ap» C MOIIHBIM SAEKTPOMArHUT-
HbIM UMITyAbcoM (POTOBCIIbINIKA). [epMUH «3Heprus» U Mmpo-
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H3BO/IHbIE OT HErO YCAOBHbI M He HMEIOT HUYero ob1ero ¢ gu-
3U4eCKOH TpaKTOBKOH atux nousarui [ 70].

PaccmoTpym ¢ 3Tux nNo3vumn AaT4Mk TemnnoBoro notoka. 3ToT
OaTyuMK pearvpyeT Ha BO3[JencTBME ornepaTtopa O0AMHAKOBbIM
06pasom, a UMEHHO: N3MeHsieT amnnuTyay curHana. OH XxopoLuo
perncTpupyeT cosfaBaemMbli ONepaTopoM «3HEepPreTnYecknii no—
TOKY», pearnmpya Ha Hero [onroBpeMeHHbIM U3MEHEHMEM ammM—
nuTyabl curHana. Ha «3apapy peakums gatyvka cnabas, cons—
Mepumas C TermnosbiMK LWymamu. Vinnoctpauma aToMy aaHa Ha
pvic. 25, roe nokasaHa peakuns faTyvka Ha BO3[EeNCTBUE one—
patopa. OnepaTop co3paBan «3HepreTM4yeckuin MoToK» Yepes
OaTynK, BUOEH OTKMVK Ha Ha4aso 1 3aBepLUeHne Bo3OencTBuA.
[MpvMeHeHne «3HepreTMyeckoro yaapay AOMKHO AaBaTb OTYET—
NBbIN BbIBPOC Ha 3KCMepuMeHTansHoOM KPUBOW, OAHAKO, OH HEe
Habntogancs.

mkV
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Puc. 25. Bo3geicTsure onepatopa Ha AaTymK TENN0BOro noToka.

Bausuue oneparopa Ha zaTuMK MoKeT MPOBOJUTbCS ABY-
Ms criocobamu. B ogHMX cAydasx onepaTOpbl MPeACTaBASIOT,
KaK «OT MX PYK AYYMKM TSHYTCA K JaTHHKY», B APYTHX MpeJ-
CTaBASIIOT Tlepes; co60i aTYHK U Ha STOT 06pas BO3/IEHCTBYIOT.

B centsabpe 1998 roza oneparop FO. A. Mbrxesckux pau-
SIA Ha 9KPAHHPOBAHHbIA MATHHUTHBIH AAaTYMK, KOTOPHIH GbIA
nomeited B Toactoctennyio (1 cM) crarbHylo 3asemMaeHHyIO
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Tpy6y. DKCIEPUMEHT YAAACH TOABKO IIOCAE TOTO, KaK OIepaTop
06pasHO TMpeZCTaBHA MepeMellleHHe MarHUTa BAOAb JaTHHKA.
[lepen onbrrom mbr pacckasbisaru FO. A. Mbrxesckux, kak
paboTaeT JAaTYHK, BOJUAH OKOAO JATYMKa MarHHTOM U IOKa-
3bIBaAM €T0 peaKlMIo Ha dKpaHe MoHuTopa. PaboTta «1o obpa-
3y» ABAAETCS CaMbIM PacCIpPOCTPAHEHHbIM CIIOCOGOM BO3JEH-
CTBHUS ONEPATOPOB, TIPU ITOM PACCTOSHHE, MO HANIMM HabAI0-
JeHUsIM, pOAM He urpaeT. Vbl yxe oTMedaru B raase 4, 4To B
ozHOM u3 ombiToB onepatop CoAOBbeB BAHAA Ha MarHUTHbIH
aatuuk c paccrossuua 15 km. Takue BoszeiicTBus mo obpasy
MOTYT 6bITh BecbMa pasHOOOpasHbI, HallpHUMep, OIepaTop MO-
2KeT TIpeJCTaBHTb cebe TOPSAIIYIO CIHYKY, TOMEIeHHYIO Mepef
JaTYMKOM TETAOBOTO TIOTOKA, ¥ MocAeaHMH oTpearupyer. | Ipu-
Mep 110ZI06HOTO ONbITa NPUBeAeH Ha puc. 26, rae 0TMeueHo BO3-
ZefCTBHeE OIlepaTopa Ha MarHMTHbBIH M TEIIAOBOH JATYHKH, TIOMe-
IleHHbIe B MacCHBHYIO cTaibHylo Tpyby. Omnepatop BHaware
TbITAACS «IIPOGHUTBCS» Yepes 3Ty TPyOy, a IOTOM MbICAEHHO IpeJ -

Wl MaruuTHbli gaTunK
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Puc. 26. Bosperctere onepaTtopa Ha MarHUTHbIN 1 TENOBOM AaTHUKN.
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CTaBHA aT4HK riepe; coboit (AU cebst BHYTpH TPy6bl riepes AaT-
YMKOM), M Ha 3TOT 06pa3 BO3ZEHCTBOBAA.

B HexoToppIx cAyuyasx Hamu TpUMeHSIACS CIELMAAbHBIH
TIOAMBTUAEHOBbIH 3KpaH (MoapobHee 06 3TOM 6bIAO paccKasa-
HO B rAaBe 4), B KOTOPDIH Mbl 3aBOpauUMBaAM JAaTUHK — OTlepa-
TOP HEe MOT BbI3BaTb PEAKIMIO Y JaTHHKA.

Mb1 otzaem cebe 0THET B TOM, YTO STH PE3YAbTAThI BbI3OBYT
Yy YMTaTeAs], KaK U y Hac, MHOTO BOTIPOCOB, Ha KOTOPbIE CErOHs
oTBeToB Toka HeT. Heobxoaumbl zaabHelinye vccae10BaHMsL.

B sakatouenue npusezem 0606111eHHE pPE3YABTATOB TECTH-
POBaHHs1 BbITYCKHHKOB OZIHOTO U3 LIEAHTEABCKHX KypCOB, MPO-
BOAUMDIX U3BecTHbIM 3kcTpacencom A. Mruatenko. B atux
TecTax MCIOAb30BAAHCh PasHOOOPasHble TeXHHYECKHE JAT4H-
KH, Ha KOTOpbIe BO3/IeHCTBOBAAH OTIepPaTOPbI, a TaKzKe MeTOZbI
JAMarHOCTHPOBAHHs PAa3AMYHBIX MaTepHaAbHbIX 06bekToB (Ha-
npumep, KapT 3eHepa B KOHBEPTaX, Pa3AMUHbIX MPEJMETOB:
KYCKOB ZlepeBa, METaAAa, MarHUTOB B O/IMHAKOBbIX KOPOOKaX U
Tak zaree). PesyAbTaTbl TeCTHPOBAHHS OLIEHHBAAMCH TIO TISITH-
GaANbBHOH IIKaAe, IPHUBEJEHa 3aBUCUMOCTb CTEIEHH BOBJEHCT-
BuA onepatopa (B yCAOBHBIX 6aAnax) OT MPOLEHTA HCIIbITYeMbIX.
s rpaguka caeayer, uro cebiue 95% oneparopos ob6razaror
6oAee UAH MeHee OJHHAKOBbIMH criocobHocTsiMu (mpHMepHO
20 6aaroB), u Toabko eaunuibl (2—3%) — BblaaommMucs.
Ha rpaguxe puc. 27 usobpazena auarpaMma AAst TAKUX AHIL,
ZlBa TIOCAE/IHUX CTOABIA «06pe3aHbl», TaM JOAZKHbBI 6bITh 3Ha-
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Puc. 27. PeaynbTaTthl TECTVPOBaHWA FPYNMbl ONepaTopoB—LenvTenei.
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yenus 400 u 1000. [lokasaru atu pesyabratsr cam A. Mrua-
TEHKO U ero MOMOIIHHK.

OrepaTopoB MO2KHO YCAOBHO pasZieAHTb Ha TPH TPYIIIBI.
Y nepsbix (=50% ) xoporo moAydaeTcs AuarHOCTHPOBAHUE, Y
BTopbix (=45%) — Bo3zElCTBHE, 1 TOABKO TpeTbeH rpyre
(oxoro 5%) xoporio yaaetcs u To, u apyroe. B tperbeii rpyn-
Tle Pe3yAbTAT HAMHOTO BbIIIIE CPEJHECTATHCTHIECKOTO, KaK Ipa-
BHAO, 310 Atoau «c umeHeM» — H. C. Kyaaruna, A. Uymax,
A. Hrnarenko u nekotopble apyrue.

B mage 10 6yayT npusesenb! pesyAbTaTbl MOCAEAHHX HC-
caeaosannil [IOUT no Bosaeiictsiio 6uoonepatopa na mep-
LIMIIHEHTa U 06'beKTbl KOCHOH MPHPO/IbL.

Heipoduanonornyeckue metoabl

[ Ipu BbIGOpE (PHBHOAOTHYECKHX METOZOB GbIAO PEIIEHO MPH-
MEHHTb IAEKTPOIHIIE(ANOTPAMMY, TaK KaK OHa TIO3BOASIET He-
TOCPeZICTBEHHO HCCAE/I0BATh PEAKIIMIO TOAOBHOTO MO3Ta Ha OT-
JleAbHblE Pa3/pazKUTEAM, B TOM YHCAE, HA 3KCTPACEHCOPHbIE
Bo3zeicTBus. PaboTa BbIMOAHSAACH cOTpyAHHKaMH Boenwo-
meauunckor Akagemun u LIOU'T TUTMO r. Canxr-I le-
Tepbypra npodeccopom A. H. Xaynosckum, npodeccopom
C. A. AatbieBbiv u zouentom . H. Bacuabesoit. Mmu usy-
YaAMCh HEHPO(PH3HOAOTHYECKHE aCIeKThl 9KCTPACEHCOPHOH /e~
ATEABHOCTH C TIOMOIIbIO COBPEMEHHBIX METOZIOB dAEKTPOIHIIE-
garorpaduu (DII") [74]. DxcnepumeHTbI IPOBOAMAUCD C OITBIT-
HbIMU 9KCTPACEHCAMH-IIEAHTEASMH, KOTOpbIE MepesiaBaid CHT-
HaA (MHPOPMAIIMIO) HAXOAAIIEMYCS B KaMepe TepLIUITHEHTY.
Kamepa npezacrapasira co60ro X0poIto 3a3eMAEHHYIO «KAET-
ky Dapages», To ecTb MeLy ONMEPATOPOM M MEPLMITHEHTOM
HEe MOT BOBHHMKHYTb 9AEKTPOMArHUTHbIH, aKyCTHECKUH, Tell-
A0OBo# curHaA. B npeapapuTeAbHbIX onbrTax, npu otéope, ore-
PATOPbI ZIEMOHCTPHPOBAAM CEAHChl ZHATHOCTHKH H AEYeHHsI.
[Tepsas rpynna (11 ueroBek) npuMeHsina akTHBHDBIE AeHCTBHSA
(aBMKEHMS pyKaMH), COTIPOBOKAeMble JIHaAOTOM C ITallieH-
ToM; BTopas rpymmna (4 yeaoBeka) MPOBOJMAA CEaHChI UATHO-
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CTUKHU U A€YeHMs Ha YPOBHE MeAMTALMH, 6e3 BHAUMOro obIie-
Hus ¢ nauentamu. Menbityembie B 06enx rpynmax otMedanu,
YTO MX COCTOSIHME YAYYIIHAOCh. B OCHOBHBIX ONbITax H3y4a-
AOCh (DYHKIIHOHHPOBAHHE MO3Ta OlepPaToOpOB BTOPOH IPYTIIIbL.

DIl peructpupoBaru MPH TIOMOIIH KOMITBIOTEPHOTO Hel-
pokaprorpaga «Brainsurvegor» (Mraaua). Mccaeayemprii na-
XOZMACS B 3aTeMHEHHOM SKPaHHPOBAHHOM IOMEIIeHHH, CHZS B
yZ06HOM KpecAe ¢ 3aKPbITbIMH I\a3aMH, TpebbiBasi B COCTOSI-
HHUH CTIOKOHHOTO 60pCTBOBAHHSI.

Amnanus criektpos DI nokasan, uto Bce onepatopni (B OT-
AMYME OT CAYYaHHbIX MOJOMbITHBIX) XapaKTePH3YIOTCS, TAAB-
HbIM 06pa30M, OTCYTCTBHEM HAH 3aMETHDbIM CHH:KEHHEM aAb-
da-puT™a.

[ Ipu usyueHnn Mo3roBbIX TPOLIECCOB, A€XKAIIUX B OCHOBE
TePLENIHH y YeAOBeKa, GOABIINM YCIIeXOM MOAb3YeTCs] MeTO
perucTpaluy BbI3BaHHbIX MoTeHnuaros mosra (BIT).

Bbiseannble moTeHIIHaABI — 3TO IAEKTPHYECKHMH OTBET
MOBIOBOH CTPYKTYpPbl Ha CTHMYA, HAH, €CAM TOBOPHTb 6oaee
001110, Ha OIpeJeAeHHOE COObITHE. HaBepﬁoe, MHOT'HM /I0BO-
AMAOCH TIPOXOJMTh 06cAeoBaHHe ¢ ipuMeHeHHeM DI, korza
B Kamepe, I/ie HaXO/IUTCs! MallHeHT, BHE3AITHO 3a:KUTaeTCs AaM-
TOYKa, PaszaeTcst 3ByK AH60 IPOUCXOZHUT U TO U Jipyroe. To U
eCTb HCCAeZIOBaHHE C TOMOILbIO BbI3BAHHBIX TOTEHIIHAAOB.
BrisBanHbIe MoTEHIIMAABI PETHCTPHPOBAAMCH B TEX e YCAOBH-
SIX OIIbITa M alapaTypbl M MPOXOAHAHM IO CXeME «(POH — BO3-
ZIeICTBUE — IIOCAEJeHCTBUE .

[ [puBezem HEKOTOpDIE BBHIBO/IbI OTHOCHTEABHO (DYHKIIMOHAAD-
HOTO COCTOSHHSI MO3Ta 4eTbIpeX 06CAeJOBaHHBIX ONEPaTOPOB B
COCTOSIHMH CTIOKO#HOTO 60pCcTBOBaHMsA. OTMETHM MpaKTHYECKH
TIOAHOE OTCYTCTBHE HAM 3aMETHOE CHHKEHHE aAb()a-pHTMa, T. €.
HCIIbITYeMble OTAHYAIOTCSI TIOBbIIIEHHbIM BOOGpazkeHHEM.

3ameTnM, 4To 6AM3KHE BHIBOJbI MO2KHO CZEAATh M Ha OC-
HOBaHHH aHaAM3a AUTEPATypPbl, MOCBAIIEHHON MOAOGHBIM HC-
cAeZloBaHUAM. ABTOPBI HCMIOAb30BAAM PA3AHUHbBIE Pa3/parKH-
TeAH M TakKzKe MOAYYaAH JaHHblE O 3HAYUTEABHOM H3MeHEeHHH
aAb(a-akTUBHOCTH nepuunuenTa [8]; k sHuedarorpapuyec-
KHM HCCAeZoBaHHsAM obparatorcst aBTopbl | 72] ara usyuenus



M4 = OyneHes I H.

yeAOBeKa TPH 0COObIX COCTOSHHUSIX €r0 CO3HAHHs; TOMorpadu-
YecKoe KapTHPOBaHHE GHOIAEKTPHYECKHX TIPOLIECCOB y Orepa-
TOPOB, BBHITIOAHSIIOIINX GHOAOKALIMOHHbIE 3a/1a49H, IPOBOAUAOCD
aBtopamu [ 73]. Boisaaennble 0c06€HHOCTH (YHKIIMOHAABHOTO
COCTOSTHHSI MO3Ta OTepPaTOPOB MOTYT PACCMATPUBATbCS KAK HH-
(POPMALIMOHHBIM OOMEH MEXK/IY CYyObeKTaMH.

Bropoii aTan nelipousnororuaeckux HccAeA0BaHHE MPO-
BoauAcs B Boenno-megunmnckoit akagemuun B Canxr-I letep-
6ypre. B onbitax yuactsosara rpymma onepatopos us 4 yenro-
BeK, paHee TPOIIeIINX dAEKTPOIHIIE(PANOTHIECKHE 06CAe0-
Banus. VIm npearararoch B Teuenue 10 munyT BosaeiicTBoBaTh
Ha MCIbITYyeMbIX, TIOMEIEHHbIX B SAeKTPHYECKH U aKyCTHYeC-
KM 9KPAHHPOBAHHOH KaMepe, PacriOAO:KEHHOH Ha PaCCTOSHHH
4 meTpoB oT onepaTopa. JAEKTPOIHIIE(PAAOrPaMMa CHUMAAACD
C MePUMITHEHTa B T€YEeHHE BCETo OMbITa, KOTOPbIH 3aHHUMaA 10
Bpemenu 30 MunyT 1 npoBoauAcs no cxeme: 10 MuHyT — (OH,
10 munyT — Boszzgeiictue u 10 MunyT — nocaezeiictsue (Boc-
CTaHOBAEHHE ).

Onrepatop He 3HaA, KOTO IPOBOJUAH B KaMepy, /10 TOTO Kak
B Aa60paToOpHIO MPUTAAIIAAMCh MHAYKTOPbL. B cBoo ouepeap
HCIIbITYeMble He 3HaAM O IeAsX dKcHepuMeHTa. B mpouecce
OTIbITA 3alHChIBAAACH IAEKTPOSHILEPArOTPaMMa B CIIOKOHHOM
cocTosiHuM 60apcTBoBaHuA. Kak mpasuAo, HHZYKTOpbI pabo-
TaAH B pe:KHMe MeZUTalIHH.

B kauecTBe KpHTepUs OLIEHKH Pe3YAbTATOB BO3JEHCTBHUs
MH/IyKTOpA Ha TepIMITHeHTa 6blAa IPHHSATA CTeNeHb BbIparKeH-
HOCTH OCHOBHbIX puT™MOB DI y ucnbiTyembrx, u, B 4acTHOC-
TH, aAb(a-aKTHBHOCTH Ha pasHbIX dTarax SKCIepHMEHTa.

[lo nanHbIM MpoOBeAEHHBIX 3KCIIEPUMEHTOB MOZKHO TOBO-
PUTb O HAAMYMM MH(POPMALMOHHOTO B3aUMOJEHCTBHS MewKIy
Cy6beKTaMH, TP 9TOM MepPUMITHEHT HAXOAMACS B IKPAHHPO-
BAHHOM TIOMEILIEHHH, a OTIePaTOp — BHE HETO.

[ Toaryuennbie MaTepuarbl Hyzza10TCS B GOAee AeTaAbHOH
pacIIUppPOBKe HEHPOPU3HOAOTHYECKHX ACTIEKTOB JAHHOTO HH-
(pOPMALIMOHHOTO TIPOIIeCCa, AAS 4ero TpeGyeTcsl opraHH3alus
OIIbITOB C OHOBpeMeHHOH peructpanueit DI y onepaTtopa u
TepLMITHEHTa.
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Mepepaya 06pa3os

B noz06ubIx MeToz2X HacTO HCMOAB3YeETCS Mepesaya HH/LYKTO-
POM M TIpHEM TePLHITHEeHTOM TeX HAH HHbIX 06pa30B (LIBeTHbIX
06pasoB, kapT JeHepa u apyrux). Kaprer 3enepa npeacras-
ASTIOT COB0H MOCAEZI0BATEABHOCTb U3 MATH CHMBOAOB, TIPE/ICTaB-
AeHHBIX Ha puc. 28: Hasl0 yrazaTh Takylo KapTy B Koaozge u3 25
kapt. MHorza mpumeHsIoT MeTOAMKY «yrazblBaHHe ILIBETa».
B sTom cayuae Heo6xoauMo czeAaTh BBIBOA O ZOCTOBEPHOCTH
pE3YABTaTOB NP MaAOM uHcAe ucribitanui. | [pu 6oabimom umc-
Ae (6oree 25) MO26HO MPOBOAMTH OIBITHI C KapTaMu -3eHepa
HAM HTPAAbHBIMU KapTaMH, IOCTOBEPHOCTb PE3YAbTAaTOB B 9TOM
CAy4ae MO2KHO OLIEHHTb 110 BEAMYHMHE BEPOSITHOCTH COObBITHSI.
[Tpu MaroM uMcAe McTIbITaHMH, HalpUMep, TIPH yrazbIBAHUHU
IIBeTa, OLIEHKA ZI0CTOBEPHOCTH YCAOMKHSIETCS, TaK KaK 4HCAO
HCIIbITaHUH B 9TOM cAy4ae 06braHO HeBeAuko (oT D z0 8) us-3a
6bICTPOH YTOMASEMOCTH H OTIEPATOPa, U TEPIUITHEHTA.

O+=0*

Puc. 28. CumBonbl kapT 3eHepa.

BeposaTthocTb Toro, 4To ombIT mpolmea ycremmHo, To ecTb
IIBET MAM (DUTIypa yraziaHa, MOKHO OTPEZEAMTb Ha OCHOBAaHHH
paccy:KZleHHH, TIpUBeJIeHHbIX B Apyroit pabote [70].

Jouentom A. I'l. Minatosbiv 6b1n paspabotan caeayrommuit
METOJI, IO3BOASIIOIIHE OMPEZIEAUTb BEPOSITHOCTb TOTO, YTO OIBIT
TPOIIIEA YCIIEIIHO, TIPH MaAoM uHcAe ucrbrranmit |34, 70, 74].

Hanpumep, cepusi coctour us Bocbmu ucnbiranuit (akTos
repesiauM CHrHaAa H ero rpueMa). Kakosa BeposiTHOCTb 071HO-
ro, ABYX, TPeX H Tak Jaree yaaunbix ucxozos? CymmocTb Me-
TOJMKH 3716Ch PaCCMaTPHBATb He OyzeM.
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[lpu npoBezenun ombITOB HCMOAB30BaAM BO3MOXKHOCTH
AOKaAbHOH ceTH, orcanHol B rase 6 (puc. 20), koTopas mos-
BOASIET:

TIPOBOZMTD SKCIIEPUMEHTbI C MUHUMAAbHBIM BAHSTHHEM 9KC-

TlepUMEHTaTOPOB Ha omepaTopoB. Psizom ¢ omepaTopamu

HaXO/IUTCS TOABKO 10 OZHOMY 9KCIIEpHMEHTATOpY, APYTHe

YYaCTHHKH M HabAI0/IaTEAH HaXO/AATCS BHE PabOvHX TOMe-

LIEHUH;

06Cy2K/IeHHe U yTIpaBAEHHE SKCIIEPUMEHTOM MIPOUBBOHUTCS

TIpU TIOMOIIM KOMIIbIOTEPHBIX COOBILEHUH.

Oneparopbl He BUAAT TeKcTa COOBIIEHHH, YacTO BOOOIIE
He T0Z103peBalOT 06 06CYKIEHUN BKCIIEPUMEHTA.



Fnasa 9

VICCJIENOBAHIA
JHEPIOMH®OPMALNOHHOIO
OBMEHA B CLLA

BnusHne cosHaHus
Ha reHepaTop Cryy4aliHbIX Yucen

Itu MccAesoBaHuA TPoBoAUAHCh B NabopaTopuu usydeHus
aHoMaAbHbIX sBAeHHH |1IkoAbI MH2KeHepHBIX M TPUKAAZHBIX
nayk | IpuncToHCKOrO yHHBEpCHTETA MOJ PYKOBOZCTBOM IPO-
¢peccopa Pobepra P. I'. J:xana u B Cranadopackom yausep-
cutere Ppusukamu X. [ Iyrropgom u P. Taprom [7, 8].

[ Iporpamma o Hsy4eHHI0 aHOMaAbHbIX IBAHHH 6bIAa O(H-
nmaibHO yTBepzeHa B | Ipuncronckom yrusepcurere B 1979
rozy, XOTs1 HayaAa TIPOBOAHUTHCS ABYMsI TOZIaMH paHblie B Gop-
Me KypcoBOTo cTyzeHdeckoro npoekta. Ozun U3 cTyzeHToB 06-
patuaca k npodeccopy P. I'. xany ¢ npocbboii pykoBoauTh
pa3paboTKOM M MPUMEHEHHEM IAEKTPOHHOTO YCTPOHCTBA, MpeJ-
HA3HAYEHHOTO JIASl M3YYeHMsl TICHXOKMHETHYECKHX 3((QeKTOB.
HecmoTps Ha ckentuyeckoe oTHOMIEHHE K ABAEHHSAM MCHXOKH-
Hesa, npogeccop P. I'. lxan cornacurca. B zarbueiimem sato
HCCAeZI0BaHHUE TIEPEPOCAO B IPOIPaMMy Cepbe3HbIX HayqHbIX pa-
60T, HalleACHHBIX Ha H3yYeHHe aHOMAAbHbIX SBACHHH, BO3HHKA-
IOIIUX TIPH B3aUMOZICACTBHH YeAoBeKa ¢ MammHoi. Vccaeaosa-
HUSl (PUHAHCHPOBAAMCH TOABKO HaCTHBIMH OpTraHH3alIMsIMH, HH-
KaKOH T0/ZIPKKH CO CTOPOHbI TIPABUTEABCTBA HAH YHHBEPCHTE -
Ta He OKasbIBAAOCh. JKCIIEPHUMEHTbI ObIAM B OCHOBHOM CKOH-
LIeHTPUPOBAHbI Ha (PM3HYECKHX M TEXHHYECKHX TapameTpax
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YCTPOUCTB H mpolecca. B paboTe nmpuHMMaAu ydacTHe OKOAO
MATUZECATH YEAOBEK PA3AHYHOTO BO3PACTA U CIIELIHaAbHOCTEH,
BKAIOYasi COTPYAHUKOB Aaboparopun. Hukro us nux ne sass-
ASIA O CBOMX «BBIJIAIOILMXCST CIIOCOBHOCTSX», TO €CTh, TIPUZEP-
»KMBasICb TEPMUHOB 3TOH KHHMTH, OHH He GbIAM SKCTpPACEHCaMH.

[ Iporpamma uccaeoBanuii cocTosina U3 TPeX HaMPABAEHUH:
TepPBOE TIOCBSIEHO BAHSHHIO 1€AOBEYECKOTO CO3HAHUSA Ha Pas-
AMYHbIE (PU3HYECKHE YCTPOHCTBA M MPOLIECChI; BTOPOE KacaeT-
csl ipeZickasanust 6yZyIMX COGbITHH M OT/AAEHHOTO BH/IEHHS;
H, HAKOHELl, TPEThe — Pa3BUTHsI TEOPETHUECKOH MOJIEAH JAS
MHTEPTIPETALIMH TTOAYYeHHbIX ZaHHbIX.

Msyyas BAusHHE deroBedeckoro CosHaHHsSI Ha pPasAUYHbIE
TexHuyeckue yctpoictsa, npopeccop P. I'. Jxan c corpyanu-
KaMH HCIIOAb30BaAU CTAaTUCTHYECKUH METO/I, CYITHOCTb KOTOPO-
ro BKpaTIe MOKHO OOBSCHHTD MpuUMepHO Tak. | [peanorozkum,
6pOCaOT MOHETY U HabAIOZIAIOT, KAKOH CTOPOHOH OHA ASIZKET —
«OPAOM» HAH «pelkoii». Fcau Monety 6pocaioT oguH pas, To
BbIMIaZleHHe «OpPAa» MPU ITOM OTHIOZb He SBASETCS aHOMaAb-
HbIM 3(@EKTOM, MOCKOAbKY BEPOSTHOCTb TAaKOro pe3yAbTaTa
coctaaset 0,5. Ecau ke B gecatu caywasx Bbimaru oauu
«OPABI», TO Mbl HAUMHAEM T10103PeBaTh: HAH Y MOHETbI Ha 06e-
HX CTOPOHAX OJHO M TO ke U300paKeHHe, AU Pe3yAbTaT He
sBAsIETCS CAy4aliHbiM. Ficau ke npu npaBuAbHOM 6pocaHuu U
HedaabiBoi MoHeTe Mbl umeAu nogpsz 100 «oparos», To ne-
pes HaMH — aHOMAAbHOE SIBAEHHE, TaK KaK BEPOSITHOCTb Ta-
Koro cobpiTus HHuTo2KHO Mara (menee 1 Ha 10°° 6pocanmit).

CratcTuka MOXeT NpefckasaTb TakMe BEPOATHOCTU MaTemaTi—
YeCKVM MyTEM C MOMOLLbI0 Tak Ha3bIBAEMOro rayccoBa pacrpe—
penenus. Tak, Hanpumep, ana 100 6pocaHuii MOHETBI cpefHee
3HayeHne rayccosa pacnpefeneHna pasHo 50 npu cTaHpapTHOM
oTknoHeHun 5 (To ecTb, gonyctumMel KonebaHusa okono 50 fo
5 egnHunu). AHanua nokasbiBaeT, 4Tto 13 100 6pocaHui MOHETbI
4yMCno BbiNadeHUn «opna» foskHo bbiTe Gonblie 58, Torga pe—
3ynbTaT 6bIn 661 aHOManNbHLIM. PeLLeHre Bonpoca o Tom, cneagy—
€T NN OTHOCWTb pes3ynbTaTbl K aHOMasnbHbIM, 3aBWCUT OT TPex
thakTOpOB: HACKOMBKO CUMBHO OTINYAETCA KpWBas pacrnpefene—
HWA OT rayccoBOW, KaK BENWKO CTaHLAPTHOE OTKIIOHEHVE, H4TO
ABMAETCA KPUTEPUEM MPU3HAHMA aHOManbHbIX Pe3ynbTaToB.



PervcTtpauus aHeprovHopMaumoHHbIx asneHun M 119

Bonee coBpemeHHast OLeHKa MOABMEHUS aHOManbHbIX pe—
3yNbTATOB MOXET ObITb OCYLLECTBIEHa NyTEM CPaBHEHUS 3KC—
NepyMEHTANLHOr0 pacrnpefeneHns ¢ NpeackasaHnaMu Teopuu,
TO eCTb C rayccoBbIM pacnpepgeneHvem. Hanpumep, Ha puc. 29
COMOCTaBEHbI Pa3nMYHble MMMOTETUHECKME 3KCMNEPUMEHTanb—
Hble KpVBble C rayccoBbiM pacrpefeneHvemM. Kaxpas us aTtux
3KCMEPUMEHTASbHBIX KPUBBLIX MOXET PacCMaTpUBaTLCA KaK [0~
CTOBEPHbII aHOMarbHbIA Pe3yNnbTaT, HO TOMbKO KpvBasi @ Co—
LEPXMWT CABUT CPEQHEr0 3HaYeHWs), @ KpuBasa 6 TakxXe aHoMarb—
Ha, TaK Kak CTaHAapTHOE OTKMOHEHWE BbIXOOUT 33 HOPMY.

a + 5

-

Puc. 29. lNprmepsbl pacnpepeneHniz:

a— cOBWr CpefiHero 3HaueHus;
6 — cTaHAapTHOE OTKIOHEHWE BbIXOAWUT 3@ pamKU.
3KcnepuMeHT (CNnoLLHas NMHUA) 1 Teopus (MYHKTUPHAas NMHWA) — rayccoso
pacnpegeneHue.

[Momumo cpepHero
CABUra, MoXeT bbITb Bbl— a
4MCNeHo CymMMapHoe O0T—
KIOHEHWE, CUcTeMaTnyec—
KU yxo[ KOTOPOro OT crny—
YaHOro pacnpegeneHus
roBOPWT O HanM4yuu aHo—
ManbeHocTW. Tak, Ha puc.
30 nokasaHo cymmapHoe 6
OTK/IOHEHWE ANs OTCYTCT—
B/UA B @ Kakmx—nmbo oT—
KNIOHEHWUN, KpOME Cny—
4arHoro, CTabubHbIN YXOf
pesynbTtata 6 3a pamKku
Cry4YarHOro OTKIOHEHMA.
[pn atom npu 6onbLLOM Yucno Gpocaruii
YUCAE OMbITHbIX AaHHbIX
NpeBbILLEHNE HaZ CryYan— Puc. 30. CymmapHoe 0TKNIOHEHNE:

HbIM pesyana‘l:OM npnBo— 8 — OTKJ/IOHEHWA OT HOPMbI HET;
ONT K 3Ha4YMMon BeNn4mnHe. 6 — OTKNIOHEHWE OT HOPMbI ECTb.

AAA\AMM/’M /D\ ﬂ/\,‘hﬂk
VAKE VA VAT

Yucno 6pocanui

CymmapHoe OTKNOHeHme

CymmapHoe 0TKNOHeH1e
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PaccMoTpeHHbIH MOAX0Z SBASETCS MOIIHBIM HHCTPYMEH-
TOM JIASI UICCAEZIOBaHMs ITIOBEeHHsI IIIHPOKOro KAacca (pusHiec-
KUX, OMOAOTHYECKHUX, TICUXOAOTHYECKHUX, COLTHAABHDBIX CHCTEM.

Bepuewmcs k onbitam ¢ 6pocanueM MOHETbI, B KOTOPbIX OTle-
paTop Mor Obl MHOTOKPATHO KHZATb €€ U IPH 3TOM CTPEMHTh-
cs1, 4To6bI BbiMaA «opeA». CpaBHeHHe OAYYeHHOTO pacripeie-
AEHHS C TEOPETHYECKHM IayCCOBbIM IO3BOAMAO Obl cAeAaTb
BbIBO/Jl, HACKOAbKO HaMepEeHHeE OIepaTopa ONPaBJaA0Ch, TO €CTb
€ro :eAaHHe OBAUSAAO Ha pesyAbTaT. OHaKO TakoH oIbIT 6bIA
Obl HECOBEPILIEHHDIM II0 PSIAY IPUYHH: B IIPHPOJZEe HET HAEaAb-
HO cO6aAaHCHPOBAHHBIX MOHET, HeH30eKHbI BCSIKHE HEeCTaOUADb-
HOCTH B nponecce 6pocaHusl ¥, HaKOHeLl, HaKOIIAeHHe JaHHbIX
OyZeT U3HYPUTEADHO MeJAECHHDIM.

Or Bcex aTuX TpyAHOCTEH Aerko M36aBUTbCA ITyTEM MPH-
MEHEHH:1 9AEKTPOHHbIX CXeM, KOTOpble CTIOCOOHbI HIMHUTHPOBATD
6pocaHHe MOHeTbI, a TaK:Ke 0O6pabaTbIBaTb ITOAYYEHHbIE JaH-
Hble U OIlepaTHBHO IPEJCTAaBASITb PE3YAbTAThI.

[na npoBeperva mncnbitaHun npodpeccop P. [xaH npumeHsn
LLIMPOKO M3BECTHbIV reHepaTop Cry4arHblX CObbITUA, KOTOPbIN B
OTCYTCTBME orepaTopa NpusoauT K pacrnpefeneHunio MMysbCos,
XOPOLLO COrnacytoLemMycsi C TEOPETUHECKUM MpeackasaHnem.
3apava paboTbl C reHepaTopoM COCTOsiNa B COMOCTaBlEHUN
OTKIIOHEHWI Pe3ynbTUPYIOLLEro pacnpedeneHnsa ¢ npeasapu-—
TENBHO yKasaHHbIM HamepeHveM onepatopa. O6bi4HO pesynb—
TaTbl MOSly4arTCH NPV HaMEPEHUN ornepaTopa MOBbICUTL BbIXO[,
cueTa Hap ypoBHem cnydanHoro (MK — ncuxokmHes nonoxu-—
TENbHbIN), AW NPU HAMEPEHUN NOHWM3WTb BbIXO[ CYETa OTHOCK—
TenbHO cny4arHoro yposHs (MK~ — ncuxokvnHes oTpuuaTens—
HbI); pe3yneTaTsl, 3atnKcnpoBaHHble 6e3 BO3AENCTBUSA one—
paTtopa, o6o3Ha4um BJ1 (6asoBas nuHWA). BeiBog 0 koppensauum
pesynbTaToB 3KCMEPVMMEHTOB C HaMepeHVeM ornepaTopa fgena—
eTcqA TOMbKO NPW HannU4yuu CUCTEMATUYECKUX OTKIIOHEHUN OT
YUCTO Cny4arHbIX, MPUYEM MPUHMMAKOTCH BO BHUMAHWE Pesysib—
TaTbl MHOIMX OMbITOB, TO €CTb CTATUCTUYECKMX 3HaYeHuin
(B onbiTax Aenanock Mo HECKOMbKO ThbICAY MOMbITOK MPU CKOPO—
ctn cyeta 1000 6uT B cekyHay). [pu Takon nocTaHOBKE OMbl—
TOB HecTaHAapTHble crny4an npu pabote obopyaoBaHWA Unu
BHELLUHWE YCNOBUSA HE MOryT MOBNWATb Ha pesynbTaTbl 3Kcne-—
pvMeHTa. Ha puc. 31 nokasaH He6onbLUION, HO CTATUCTUYECKM
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3HaYMMBbIA COBUI KPWBbIX, COBMafatoLLmMiA ¢ HAMEepPEHNEM orne—
paTopa. MoxHo 3TV AaHHble 06paboTaTb No BENNYMHE CyMMap—
HOro OTKIIOHEHVA B 3@BMCUMMOCTM OT 4YMcra onbIToB (MonbITok),
4YTO npepcTaBneHo Ha puc. 32. OTMeTM, 4To 3hhekT Bbin no-—
Ny4eH He NyTeM KOPOTKOM CEPUM BbIOAIOLLMXCH LOCTUXEHUN
onepaTopa, a B MpOLecce HaKomMIeHnss 0THOCUTeNbHO HebGonb—
KX, HO CTabuUMbHbIX OTKIOHEHWU B COOTBETCTBUM C HamMepe—
Huem K" n MK

B kuure P. I'. /[:xana u ero koareru b. Jlanna [ 7] npuse-
ZleHbI Pe3YAbTAaTbl MHOTOYHCAEHHbBIX OMBITOB H y6eIUTEABHO T10-
KasaHa BOCTIPOM3BOJIMMOCTb PE3YAbTATOB, HAAUYHE UHAHBH/LY -

Yucno nonbitok, %

v

e T T

T T T
80 80 100 110 120

Puc. 31. Pesynbtatel nepsbix 5000 nonkITok onepatopa
OTKJIOHWUTLCA OT rayccoBa pacnpefeneHus.

nK+ W
\ v
Yucno nonbITok

MMM
MK~

Puc. 32. CymmapHoe oTknoHeHve B nepsbie 5000 nonbITok onepaTopa.

CymMmapHoe 0TKMOHeHue
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AABHOTO «II0YePKa» OIePaTOPOB, HHAMBH/LyaAbHOH BOCIIPHHM -
YHBOCTH ONEPATOPOB K pexkuMy paboTbl (CBo60AHO BbIGpaH-
HbIH MAM 3a/IaHHBIH, HAH aBTOMaTHYECKHH ).

Onucannbie 3aech onbithl pogeccopa P. I'. Jxana y6e-
JIMTEABHO TIOKa3bIBAIOT BAUSHUE (PU3HYECKOTO CO3HAHUSI HA Pe-
3YABTAThI OIbITOB, TO €CTb, B KOHEYHOM UTOTE, HAa MaTepHaAb-
HbIH MHD.

BnusiHne co3HaHus Ha MaKpoyCTpOICTBO

Bosnuk BrioaHe pesoHHbIH BOMPOC: MOTYT AU aHOMAAbHbIE (-
(PeKTbI OOHAPYKUBATHCS] HE TOABKO B DAEKTPOHHDIX YCTPOUCT-
Bax, HO U B CHCTeMax MaKpocKonudeckoro mMaciutaba. B kounue
XIX Bexa Takoe ycTpoiictBo 6biA0 co3zaHo B Anrauu. ITo
ObIAO MEXaHHUYECKOE COOPY2KEHHE, B KOTOPOM MOKHO HABAIO-
JIaTb (POPMHUPOBAHHE TAYCCOBBIX PACIIPEAEAEHUH 10/, JIEHCTBH-
€M MHO2KECTBA CAYYaHHbIX COObITHHL.

YcTponcTeo npeacTaBnsieT cobor NIOCKUA MONMPOBAHHbIN ALK
rnybuHom okono 6—8 MM, nuueBas CTOpOHa KOTOPOro BbIMof—
HeHa n3 ctekna (puc. 33). B BepxHen YacTu ApmKa yKpenneHsbl
ABe nonocku, o6pasytoLuve BOPOHKY, @ Nof HUM B LLAXMAaTHOM
NMopsiAKe PacnonoXeHbl FOPU30HTanbHbIE LWTbIpW. BHYTpY Hackl—
naHa gpobb, Npy NepeBopoTe ALMKa 3Ta Apobb NepemeLLaeTcs
B BEPXHIOK ero 4acTb. [10TOM AWK NpUBOQAT B UCXORHOE CO—
CTosiHVe, U Opobb BbICHINAETCA Yepe3 OTBEPCTUE BOPOHKM Ha
LITbIpW, OTCKaKMBasa OT HUX BMpaBo v Bneso. [oTok gpobu, no
Mepe [OBWXEHWA BHW3, paclumpseTcs, 1 kaxaas ApobuHka no—
napaeT B Kakytl—HUbyOb 13 adeek. MpuHumn gencrsusa npmubopa
onpegensieTcs 60MbLLUXM YACNOM MarbIX N HE3aBUCUMBbIX COBbI—
TUI, NPOMCXOAALLMX C KaX[on ApobuHKON BO Bpems ee rnoneta
Yyepes WTbipu. Kak v cnegnyeT oxuaaTh, orvbatoLlas cTonbmkm
Apobb NpuHMMAaET chopmy rayccosa pacnpegenenns. Mopguduka—
LMo TaKoro YCTPOMCTBA MOXHO BCTPETUTb BO MHOIMMX y4e6HbIX
nabopaTtopusix. B HECKONbKO MHOM MCMOMHEHWM OHO UCMOMb30Ba—
nocb npocpeccopom P. I. [XaHOM: Ha CTeHe 3akpenunau Ko—
pobky BbicoTOM 3 M ¥ LWIMpWHOA 1 M, @ BMecTo APOBMHOK MC—
nonb3osany 9000 nnacTMaccoBbIX LLAPUKOB ANaMETPOM OKOJ0
20 mm. Lapukm nagatoT na otBepctust BopoHky Ha 330 Hen—
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NOHOBBLIX LWTbIpER, NajakLllme LLapukn
COBEPLUAKT CMOXHbIA NyTb, OTCKaKMBas —~ )
OT LUTbIPEN W CTankyMBaschk Opyr C Opy— { I
roM, U OKa3bIBAKTCHA Ha AHe Kackapa. N/~
[NepenHsaa cTeHka npo3paYHas, 1 onepa-—
TOp BMAWT BECb MPOLIECC, TO ecTb 0bec—
neyeHa obpaTHas cBA3b. [lonagaHune kax—
LOro wapuka B s4enky gukcupyeTcsa
3MNEKTPOHHBLIM AAaTYMKOM U 3anucbiBaeT—
ca B namatb IBM, a pacnpegeneHve no
A4YerikaM BbIBOOUTCA Ha OUCMNEN.
Kaxpgbi napatowwmi Lwwapuk, ynaps—
fICb O LWTbIPb, MOXET OTCKO4YMTb BMpaBO
WM BNEBO, N MMEHHO 3TOT MPOLECC CO— /ﬁ\
CTaBnAeT OCHOBY ABOVYHOM BO3MOXHOC— - .
TW, 4TO U OMpEfEensieT xapakTep pacnpe—
LEeNEeHVs LLapUKOB Mo AYerKam. Puic. 33. YcTpoiicTeo
Ka)K,IJ,bIVI ornepaTop HaxoguTcAa Ha pac— onsa CbOpMI/IpOBaHI/Iﬂ
cTofHuM 2,5 M oT npubopa, 1 NbiTaeTcs rayccosa
MbICIIEHHBIM YCUITMEM N3MEHUTbL XapakTep pacrpeneneHus.
pacnpeneneHs LLapyKoB, HanprumMep, yBe—
NNYUTB X KONIMYECTBO B NpaBbIx A4ernkax (akeusaneHTHo [K*) nnn
B neBblIx (akBmBaneHTHo 1K), nnu coxpanntb 6a3osyto nuHM0 (BI1).
[pn cTatncTnyeckon obpaboTke AaHHbIX B 3TOM Crydae cpefHue
3HaveHvs wapukos K" n MK~ cpasHmBatoTes ¢ BIT.

S

PesyAbTaTbl 9KCIIEPUMEHTOB CBHETEABCTBYIOT B MOAb3Y
AQHOMAAbHOTO BAHMSIHHsI CO3HAHHUs OIEPATOPa HA YCTPOUCTBO.
[ Ipu aTOM coxpansiercst ocobeHHOCTD MoYepKa HEKOTOPBIX OTIe-
pPaTOPOB IPU BO3JEHCTBUM KaK Ha MEXaHHYECKHUH KacKaj, Tak
U Ha TeHePaTop.

MuTepecHb! onbIThI 0 BAUSHHIO paCcCTOSIHUS OT MEXaHHYeC-
KOO Kackazia HAM TeHepaTopa CAydaiHbix cobbrruil. OxasbiBa-
€TCsl, BO3/JIEMCTBUE TIPOUCXOJUT U B TOM CAYYae, KOIZIa OIepaTop
yZlaAeH Ha PACCTOSIHHE ZI0 THICSYU KUAOMETPOB. 37€eCh TaKzke Ha-
6AIO/IAIOTCST AHOMAAMH, COXPAHSIFOTCS B GOABIIIMHCTBE CAYYAEB «II0-
yepku». | loAHbI1 06beM 3KCTIeEpUMEHTaABHBIX JAHHDIX, TOAYYEH-
HbIX 32 BOCEMb A€T B AaBOPATOPHUH, HECOMHEHHO, TIOATBEPKAET
CYILIECTBOBAHHE aHOMAAbHBIX SIBACHHH U BO3/IEHCTBHE YeAOBEUEC-
KOTO CO3HAHHs HA YAEKTPOHHbIE U MEXaHUYECKHE YCTPOUCTBA.
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Mpensupenne Gyaywmx cobbituii (NpekorHuLus)

Hcceaegopanns nog nassanvem «OTgareHHOE BHZEHHE» TIPO-
Boaura ¢ 1976 roza rpynmna corpyanuxos JabopaTtopun usy-
yeHust aHoMaAbHbIX ssBAeHu# [1IkoAb! nH:xeHepHDbIX 1 TpHKAaZ -
HbIX HayK | [pHHCTOHCKOTO yHMBepcHTeTa 10Z PYKOBOZCTBOM
npogeccopa P. I'. [l:xana; B pabote npuauMaru ydactue co-
tpyanuku Teaekommanuun Cu-bu-c.

«locne KpaTko MOBTOPEHHbLIX MYHKTOB MpefaBapuUTeNbHO 0Tpa—
60TaHHOrO NnaHa oAvH U3 y4aCTHWKOB 3KCMepuMeHTa (B Janb—
Henwem ero Bygem HasbiBaTb ,areHT"), BMECTE C COTPyAHUKa—
MU TeneBMAEHWA, yexan Ha aBTobyce B LieHTp ropopa Ywvikaro.
BTopon 13 yyacTtHukoB (,nepumnueHT”) B MpUCyTCTBMM OCTaB—
LUMXCA 41eHOB TENEBU3WOHHOM IPynnbl 4OMKEH BbIn NONbITaTb—
ca onucaTb, roe byget areHT Yepe3 1 4 15 MuH. YgobHo pac—
MOMNOXMBLUNCH B KPEecre, OH Hayvan OMKTOBaTb CBOW OLLYLLEHUS
nepen TeneBn3nNoHHOM kamepony [7].

3aTeM 0AVH U3 y4aCTHUKOB 3KCMEPUMEHTa CRy4aniHO Bbl—
6vpan KOHBEPT, rAe ykasaH MapLUpyT ABVXXEHWA K Lienu, Haxo—
omBLencs B 30 KM e3pl OT M3Ha4YanbHoOro mMecta. ['pynna Ha—
npasunacb k PokdennepoBckon uepksu. [NpnbbiB Ha mMecTo,
areHT 1 Opyrve y4acTHUKW onbiTa 060LLNM LEPKOBb, CHANW BCE
Ha BupaeonneHky, obcyxaasa Npu 3ToM JeTanu YBUAEHHOrO.

B To Xe BpemMA MepuunMeHT ONMCbIBAET CBOE MbICIEHHOE
npefcTasneHne 0 ToM, rae cobupaeTcsd ObITb areHT CerofHs B
2 yaca 15 MWHYT nononygHv. B ero co3HaHum Bo3HWKAKT 06—
pasbl LEPKBU, MOYLLMX NOQEN, OTAeNbHbIE AeTany OKpy>XatLLen
obcTaHoBKM 1 Tak ganee. [logobHele npoueaypbl 6biav TUANY—
HbIMW A5 3KCMEPUMEHTOB MO OTHanNeHHoMy BUAeHWO. Panee
pesynbTaTtbl NOAO6HBIX OMbITOB BbiNy oNybnnkoBaHb! ABYMSA ni—
3nkamu 13 CraHpdopackoro yHuBepcuteta X. lMytroddom um
P. Taprom [8]. Co BpeMeHu NepBbIX 3KCMEpPUMEHTOB MO 0TAa—
NEHHOMY BMAEHWIO NMofo6Hble OMbITbl OCYLLECTBAANNCE U Apy—
MMM y4eHbIMU. XOTst METOAMKMN 3KCMEPVIMEHTOB KOE B YeM OT—
NNYaK0TCS, OCHOBHOW MOAX0A K MX NMPOBEAEHWIO CXOX C ONMCaH—
HbIM: MEPUMMNNEHT MbITAETCA «BOCMPUHATLY MHhopmauunio 06
y4acTke MecTHOCTW, obbekTax 1 3adMKcMpoBaTb CBOW BnevyaT—
NEHVA NYTEM 3apMCOBOK MW OUKTOBKW Ha MarHWTodhoH. B panb—
HenLem NepuunmMeHT NMCbMEHHO 13naran CBoe BUAEHNE HeN3—
BECTHOWM emMy MECTHOCTW, FTAe Haxoawrcs, Haxoputcsa unu Gynet
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HaxogunTbCA B OonpeferneHHoe BpeMA areHT. 3aTtem 3Tu onuca-—
HUA CpaBHMBAKOTCA C peanbHOW CLEeHOoW, Nocne 4Yero pesynbra—
Ty NpUCBanBaeTCHA OUEeHKa.

OTOT 9KCIIEPUMEHT CTaA BECbMa IOMYASPHBIM B CBSISH C
€ro BbICOKOH MH()OPMATHBHOCTBIO, HU3KOH Ce6eCTOMMOCTBIO, a
TaK:Ke BO3MOKHOCTBIO TIPAKTHYECKOTO OCYILECTBAEHUSI.

3ameTuM, 4TO GOABIIMHCTBO 3KCIEPHUMEHTOB GbIAO Bbl-
MIOAHEHO B peKUMe MPEKOTHULIMH. ITO 3HAYHT, YTO TePLMITHEHT
MPEZICTaBASIA cefe U OIUCHIBAA LIEAb HE TOABKO ZI0 TOTO, Kak ee
TIOCETHA «areHT», HO Zlazke /10 TOro, Kak oH («areHT» ) ee Bbibpan!

B ra6oparopuu npodeccopa P. I'. /lxxana nakomiunock oko-
A0 400 maccuBoB zaHHbIX, MOAydeHHDbIX 60Aee yem oT 40 mep-
nunuentoB [7]. Msyuenune Bcex umeromuxcs B AaGopatopuu
MaTepUaAOB MO3BONIET BbIABUTD PsiZi XapaKTEPHbIX OCOOEHHO-
creit. Hanpumep, crenenn coorBercTBust B onucanuu getaeit
0o0beKTa U ero OKPy2KeHHs1 KOAeOAeTCst OT IMOYTH (PoTorpadu-
4eCKOH TOYHOCTH /10 ITOAHOTO HecoBrazenus. Muoraa aano Tou-
HOE OIHCAHHE OTAEAbHBIX DAEMEHTOB, OZIHAKO OHH PACIIOAOZKE-
HbI B HellpaBUAbHOM codeTanu ¢ Apyrumu. OcHOBHbIE AeTaru
B BOCIIPUSITHH areHTa MOTYT OKa3aThCsl COBCEM He 3aMeYeHHbI-
MM TIEPUMITUEHTOM, a HE3HAYUTEAbHbIE [E€TaAd — BbIZEAEHDI
Kak raaBHoe. HacTo BcTpeyaroTesi reoMeTpHYeCKHe HCKazKEHHUSL.
HMurepecno ormetuth, 4TO 3cTETHYECKME ACTIEKTbI LEAH BOC-
npUHUMaloTCs 60Aee TOHKO, yeM Aorudeckue. Ocraercst KAro-
4eBbIM BOIPOC, BO3MOKHA M Pas3spaboOTKa METOAUKH HaJlerK-
HOU KOAMYECTBEHHOU OILIEHKH, CIIOCOGHOH IMPUZATH BIIEYATAE-
HUSIM TIepPLUIHEHTa 6oAee IPHEMAEMYIO (POPMY.

ZJlAst oleHKH PE3yABTAaTOB 1O OTAAAEHHOMY BOCIIPUSTHIO
COTPYZHHUKH AaBOPATOPUH BOCIIOAB30BAAMCH KOMIIBIOTEPHBIMH
METOZaMH JIAsl BbIZICACHUS KOAMYECTBEHHDBIX JaHHbIX M3 Pas-
HO06pasHbIX Ha60poB uHPopMalyi. OHM ZOMOAHHAM CyILIECT-
BYIOILIME METOJbI CIIUCKAMH BOIIPOCOB, OTHOCSIINXCS KO BCEM
neAsm u BuZeHHIo nepuunuenta. OTBeThbl NpeamnoaaraeTcs aa-
BaTb B ZBOMYHOM KoZe («Za» UAH «HET»); OHH OXBATbIBAIOT
KaK (paKTHYecKHe, 0ObeKTUBHbIE ZeTaru Liered (Hanpumep, B
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TTOMEIIeHHH MAH Ha YAHIIE TIPOMCXOZUT COObITHE, €CTb AH BO-
KPYT ZepeBbsi, aBTOMOOHMAM U T. J1.), TaK H Cy6'beKTHBHbIE BOC-
npusiTus (TyMHas 06CTaHOBKA HAH THXast, 6eCIOPsAZ0YHbI HAH
OpraHH30BaHHbI COBBITHS).

B AabopaTopuu HaKOMHUAOCH Z0CTaTOYHOE KOAUYECTBO J1aH-
HbIX, TIO3BOASIIOIINX OTBETHTDb Ha CAEZYIOIIHE BOTIPOCHI: HMEeT
AM 3HaYeHHe:

PACCTOSTHHE Me:K/Ly TIEPLMITUEHTOM H LIEABIO;

BPEMEHHOHN HHTepBaA Mezk/ly Ha4aAOM BOCIIPHSITHS U TOSIB-
AEHHEM areHTa y LeAH;

3()PEKTHBHOCTb CAMOCTOATEABHOTO HAH 3a/IaHHOTO BbIGOpa
1IeAH.

Kaxk nokasbiaer craTucTHueckas olleHKa, 3HAYHTEAbHOH
3aBHCHMOCTH OT PAacCTOSIHHsI, BIIAOTb /10 Me2KKOHTHHEHTaAb-
HBIX OTPE3KOB B HECKOABKO ThICY MHAb, He 0GHApYKMBAETCH.
Takzxe ne 6pira 06HApY2KEHA 3ABUCHMOCTb OT BPEMEHH MEKLY
ABYMSI COObITHSIMH — «CEaHCOM» TIePIMITHEHTA U MTOCEIeHHeM
1IEAH areHTOM.

PesyabTaThi 110 MpeABHEHUIO 6YAYIIMX COOITHH MPeCTaB-
ASIIOT ellle O/IHy CYIIECTBEHHYIO 3aJady A (PU3HYECKOH HayKH.

Kax mumer P. I'. /lxxan, «:xeraHue yeroBeKa HOAYYHTD J0-
CTYTI K CKPbITOH HH(OPMALIMK HAH TIpeICKasaTh Gy/Lyliiee. .. MMeeT
MecTo B coBpeMeHHoM obmectBe. /laxe B cTpaHax ¢ BBICOKO-
Pa3BUTOM TEXHOAOTHYECKOH KYABTYPOH TIPUMEHEHHE HEKOTOPBIX
(OPM OTZIaAAEHHOTO BU/IEHHUsl HCTIOAb3YETCS B HACTOsIIIee BpeMsl
ZLASl aHOMAABHOTO TTOAYYeHH s MH(pOPMAlIMH B TaKHX cepax, Kak
HallMOHaAbHasi 6€30I1aCHOCTD, [TOUCK IPOIABIINX 6e3 BeCTH, Oll-
peJieAeHHe MEeCTOHAXOKIEHHs 3aAexkel TTOAe3HBIX HCKOTIaeMBbIX,
B apXeOAOTHUECKHX HCCAEOBAHHUSIX, B MEJMIIMHCKOH MPaKTUKe,
B COBEPIIEHCTBOBAHMH AHYHOCTHBIX KauecTB».

BaBepmias 3TOT paszen, peKOMEHZYIO CHOBa 06paTHTbCS K
HauaAy KHMTH, r7e GbIA OMHCaH CAydal npeasuzenus (mpekor-
HHIIMK ) 2KHTeAbHHLIbI Topoga Exarepun6ypra Hazexxant Mac-
A0BO#, KoTOpast 3a Tpu roga A0 11 cerrsibps 2002 roga npuys-
CTBOBaAa Tparuueckue cobbitusi B Toprosom enrpe Horo-Hop-
Ka; 60Aee TOro, OTHEHHbIH HeOGeCHbIH Med ObIA 3a(PMKCHPOBAH
UM(PPOBOH BHEOKAMEPOH.
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VICCJIENOBAHNA 3HNO
B LI3T MOCJIE 2000 NOJA

Peructpauus nepeaayn nHdopmaumm
Mo LIECTOMY, KHETPaANLIMOHHOMYY, KaHany

I_IOZ[ TEPMHHOM <<HeTpa,ZLHgPIOHHbIﬁ » CAE€AYET IIOHHUMATb IIPOLIECC
nepeHoca MH(POPMaLHH 63 HCIIOAb30BAHHS TISITH «TPaMIIHOH-
HbIX» OPraHOB YyBCTB: OCA3aHHe, 3arlax, BKYC, CAYX, 3pPeHHe.
Brxarouaercs wexwuit, o tepmunororun B. Psbyxunoit, «mec-
Toll» KaHaA nepesaun uapopmauuu [99]. Ator nporece mozHO
TPE/ICTaBUTb MO-MHOMY: OTCYTCTBHE KaHAAOB CBSI3H, OCHOBaH-
HbIX Ha II€pEJav€ d9HEPTHH, MaCCbl, UMITyAbCa. Hal‘lpHMep, B HEM
He MPUHHUMAIOT YYaCTHsl HEellOCPEJCTBEHHO aKyCTHYeCKHe BOA-
HbI, AEKTPOMArHUTHbIE TOAS], TEITAOBble H3MEHEHHsI, a TaKzke
TepeHoc HHPOPMAIMU MaTepHaAbHbIMH HOCHTeAsIMH. | enepaTo-
POM HH(OPMALIMOHHBIX CHTHAAOB SIBASETCs yeAoBek (6Hoonepa-
TOp), KOTOPbIH B Mpoliecce SKCIEPUMEHTA MbITAETCs] H3MEHUTD
BEAHYHHY H3MepsieMbIX MapaMeTpPOB OObEKTOB BO3/JEHCTBHS KU~
BOH M KOCHOH Nprpozibl. B npeabiay1mx pasaeaax KHUMH 11Aa peyb
0 TaKHX criocobax repezayy HHPOPMaLMH. 37ech 25 GyZyT Oru-
caHbl 60Aee M03/IHHE SKCTIEPHMEHTbI, OCHOBaHHbIe Ha 60Aee 3pe-
AOM OCMbICAEHHH TIpebIYIIETO OfbiTa. Buoorneparopom siBAsiAcs
mocksuy Cepreit Huxoraesua Cuskos, ube aucranuponsoe uH-
(POPMALIMOHHOE BO3/IEHCTBHE HEOJHOKPATHO H3y4aA0Ch B Pa3AHY-
HbIX Hay4HbIX Aabopatopusax Poccum u 3a pybexkom.
AxcnepumenTb! nposoauruch B okTabpe 2001 roza B
LISHUT I'M'TMO. YHacrts onbitos oanoBpemMenHO 6bira rpoBe-
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aena B NabopaTopuu nicuxogusrororuu Yausepcutera r. Kyo-
o (Munrauaus).
YuacTauku skcnepumenTta craBuAu mepes cob60H CAeZyIO-
1IIMe TPH 3a/lauu:
H3MEpUTb TIAOTHOCTb TETAOBOTO TOTOKA M TeMIlepaTypy Ha
AOKaAbHOM y4acTke (A06) KoxH orepaTopa U TepLHIHeH-
Ta, HAXOJAIIMXCS B M30AHPOBAHHbIX U 3a9KPAHHPOBAHHDIX
TIOMEIIeHHUSIX, U TTOKa3aTh (PaKT Mepe/iaui HHPOPMaLIHH Me K -
Ly HUMH;
3aperucTPUPOBaTh BO3JAEHCTBHE GHOONEpATOPA Ha SKPAHH-
POBaHHbIE JaTYHKH H3MepHTEAeH MOCTOSHHOH U IMepeMeH-
HOM MAarHUTHOH MHZYKLIMH B YCAOBHSIX Aa60PaTOpHH;
nepezaTh uH@opMauuio ot 6uoonepatopa us LIIUT
(Canxr-I Ierep6ypr, Poccus) B Aabopartoputo yHuBepcute-
ta Kyormo ((Dunrsnzaus) (usmenuTsb compoTHBAeHME pac-
TBOpA) Ha CMeCh PaCTBOPA XAOPUZA HATPHS C BOJOIPOBOJ -
HOM BOJIOH PACCTOSTHHE MeXKAY ABYMSI HCCAE0BATEAbCKUMH
nentpamu cabime 600 km.

B LISUT onbITel NpoBoAMnuUch B ABYX M30MMPOBaHHbIX OT BHELL—
HUX NMoMeX (aKyCTUHECKUX, 3NEKTPOMArHUTHbIX, TEMNOBbLIX) 1 Apyr
OT gpyra KomHaTax. B ogHoM 13 Hux Haxogunuch 3KcnepyMeH—
TaTop, 6roonepaTop, M3MepuTenbHble Npubopbl 1 nabopaTop—
Hbin komnnekc «3HMOTPOH-2». Bo BTOpyto KOMHaTy nome—
ujanca nepumMnueHT 1 BTopon 3kcnepumeHTaTop. OnucaHue
KOMMekca npuBedeHo B rnaBe 6, HaNOMHUM, YTO OH COCTOUT
N3 TEXHWYECKUX AaT4MKOB, M3MEpUTENbHbIX NpMBopoB, YCUIn-—
Tenen, aHanoro—uUMgpoBoro npeobpasoBaTtens, KOMMbTeEPa 1
nporpaMmmHoro obecneveHus. BoamoxHo nogknoyeHne niobbix
HeobxoaMMbIX KOMBUHaLMA OaT4MKoB. Pe3ynbTaTbl n3MepeHuit
oTobpaxatoTcsa B rpadimyeckoM BUAE Ha 3KpaHe KOMMbloTepa B
peanbHOM MacLuTabe BpeEMEHU, U OQHOBPEMEHHO BedeTcs 3a—
NUCb AaHHbIX Ha XecTkuin auck. Kpome Toro, B 0TAeNbHOM han—
fe cCoXpaHaTCHA CoaepXXaHe KOMMEHTapUEB 3KCNEepPUMEHTaTO—
pa 06 M3MeHEHVsAX B X0Ae OnbITa.

[MNOTHOCTL NOKanbHOro TEnsIoBOro noToka W TemnepaTypa
KOXW nba namepsanacb npeobpasoBaTensmMu TEMNOBOro NoToka
(MTr) MepalleHko co BCTPOEHHbIMU MeOb—KOHCTaHTaHOBbIMMU
Tepmonapamu. [aT4ymku Kpenunmcek 3nacTUYHOM NEHTON B LieH—
Tpe nba (cm. rnasy 4).

Wspareanctso «BECbhb» — JOBPBIE BECTHU
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[na namepeHns B npegnonaraemoit 30He BO3[ENCTBUSA
orepatopa NepemMeHHOM MarHUTHOM MHAYKUMW MCMonb30Bancs
MarHuTomeTp =79, NoCTOSHHOM MarHWTHOM MHAYKUMN — dep—
PO30HAOBbIN MarHUTOMETP. YyBCTBUTENbHbIE 3NIEMEHTbI MPUB0—
pOB NOMeLLan1ch B 3aLLUMTHbIE 3KPaHbl, U3roTOBIIEHHbIE N3 Nep—
Manos 1 ocnabnsalllee 3aNeKTPOMarHUTHOE U3Ny4YeHne He Me—
Hee 4em B 1000 pas.

Onsa perncTpaunmn OMCTaHUMOHHOrO Bo3fdencTsua Groone—
paTopa B JlabopaTtopun ncuxodmanonorum yHusepcuteta r. Ky—
onvo ncnonb3osanacek cmeck 0,9% pactsopa xnopwaa HaTpus
C MECTHOW BOROMPOBOAHOM BoAow B cooTHoweHun 3: 1. Cee—
XEnpuroToBneHHass CMecb pasnueanack B ABe Konbbl (onbim—
HY0 1 KoHTponbHyto) no 100 mn B kaxpyto. Konbbl 3aHOCUNNCH
B KOMHaTY, B KOTOPO MOAAEP>XMBANUCL MNOCTOAHHAA TemnepaTy—
pa 1 BNaxHOCTb BO3[yXa, Y CTaBUNMCb Ha PacCTOAHUM 2 METPOB
Opyr oT gpyra. BHyTpb kaxpon 13 konb nomeLlancs ctaHgapT—
HbI yrofb—MeTannNM4Yecknin ranbBaHNYeCKNA 3NEMEHT, nocrne
4yero konbbl repMeTMYHO 3ane4vaTbiBanicb napadHOBOM NeH—
TOW 1 NOMeLLan1chb B NNacTyKoBble TyBbl, BHYTPU KOTOPbIX KOH—
TponvpoBanack TemMnepaTypa 1 OTHOCUTENbHAs BNaXXHOCTb BO3~
pyxa. B npouecce akcnepumeHTa N3Mepsnvcb 3HaYeHNA OKUG—
NNTENbHO—BOCCTAHOBUTENBHOMO NOTEHUMana MeTaninyeckmnx
3MNeKTPOAO0B, HaXOAALLMXCS B OMbITHOA M KOHTPOSIbHOW CMECSIX.
BbiBoAb!I 4yBCTBUTENBHLIX 3MEMEHTOB MOAKMYANUChb K CTaH—
[AapTHbIM pH-MeTpam, namepsembie B MUNINBONbTaX 3HaYeHVs
HanpsbxeHus U nofaBanvcb Ha MHOroKaHarnbHbIA aHanoro—umd—
poBoi npeobpa3oBaTent ¢ nepvofoM onpoca ‘1 cekyHpa n 3a—
nMcbIBanMCb B ONepaTVBHOE 3aNOMVHaOLLEE YCTPONCTBO.

[Ipu 06paboTke pesyAbTaTOB KCIEpUMEHTA C LIEABIO YC-
TAHOBAEHHs (paKTa mepezayd MHGOPMALMH HETPaJHUIHOHHbIM
Cr1oco60M MbI HCXOZJUAN U3 CAEZYIOIEH OCHOBHOH IIPEIIOCHIA-
KH: U3MEPEHHS [IPOBOJIMAUCD TIPH HEM3MEHHbIX YCAOBHUAX. 10
€CTb TeMIIepaTypa U BAA?KHOCTb B IIOMEILEHHH OCTaBaAHCD I10-
CTOSTHHbIMH, yCAOBHS TeraooTAauu Ha nosepxHocTsix [ [ TT] ne
usMeHsIAUCh (HAAOGHbIE ATYMKM He TPOTAAH PYKAMH, HHKTO
He 06MaxMBaACsS BEEPOM, He UMXaA H TaK Zaiee).

Hcxoas us atoro, nposepsirach ruroresa o ToM, 4TO Cpei-
HHe 3HA4YeHHUs] UBMEPEHHOr0 CHUTHaAa Ha Pa3AHYHbIX Y4acTKax
OIIbITa PABHbI, [IPOTUB AABTEPHATHBHOHU O TOM, YTO OZHO CPEJ-

5 Ha nopore Toukoro Mupa
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Hee 3HaueHHe GOAbIIE APYTOro. YpOBEeHb 3HAYHMMOCTH MPOBE-
psieMol ruroTesbl 3azaBarcs He 60abmmM )%. Takum obpa-
30M, AHb B ) caydasx us 100 mozkHo 6b1r0 ZOMTYCTHTD OMIMG-
Ky MepBOro POZia U OTBEPIHYTb THIIOTE3Y O PABEHCTBE CPEHUX
B CAydae, KOT/la OHa BepHa.

Takum 06pasom, MOKHO MPEATIONOKHTD, YTO ECAU Ha pas-
AMYHBIX yYacTKaX OIbITa CYIECTBYeT CTaTUCTUYECKH 3HAUH-
MOe pasAHYHe MeKY CPeJHHMH 3HAUYEHHsSIMH U3MepsIeMbIX Be-
AMYMH, TO B 9TOT Iepuo/ BpeMeHH (BO3MOKHO) MPOUCXOZUT
reHepaLys U repezada MHPOPMALIMOHHOTO CHTHAAA H €ro TIpH-
€M 06bEKTOM KOCHOH MPHPOZbI AUOO TEPLIMITHEHTOM.

OrmeTum Takzxe, uTo B x0z€ panee nposesenubix B [[OUT
HCCAeZIOBAHHUSIX, HEKOTOPbIE 6HOOMepaTopbl B TIPOLIECCE BO3ZEH-
CTBHS BbI3bIBAAH TaK Ha3bIBaeMYIO «aHOMAAbHYIO» 3aBHCHMOCTD
H3MEHEHHS TAOTHOCTH TETMAOBOT'O MIOTOKA 110 OTHOLIEHHIO K TeM-
nepartype KozH Aba, TO eCTb TemIepaTypa Aba pacTeT — MAOT-
HOCTb TeIAOBOTO MOTOKa MajlaeT; TeMrepatypa Aba nasgaer —
TIAOTHOCTb TEIAOBOTO MOTOKA PACTeT.

[ Toao6Hoe siBAEHME TIPOTHBOPEUUT PuUBHKe Mpoliecca, T. K.
q = RIt, u suaunt [TTT] perucrpupyer eme xaxoe-To «aHo-
MaAbHOE» BO3/EHCTBHE.

Or usMepeHHbIX 3HAYEHHH TIAOTHOCTH TEIIAOBOTO TIOTOKA U
TeMIepaTypbl BO3MOKHO TIePEHTH K H3MEHEHHIO HX TepMOJIHU-
HaMMYeCKOH M MH(OPMALIMOHHOH SHTPOIHH.

V13y4yaemble o6bekTbl (Noan) ABNATCA OTKPbITbIMK CUCTEMA—
MW, ON1A KOTOPbIX M3MEHEHVE MOMHON 3HTPOMUW CKNafbiBaeTcs
13 BHYTPEHHEro NPOM3BOACTBA 3HTPOMMM AS 1 NOTOKA 3HTPO—
nun BO BHeLLHIO cpedy A S [43], To ecTb

AS = AS +AS. )

3HaA 3Ha4veHus TemMnepaTypbl £ U NNOTHOCTM TEMI0BOro
rnoToka g B pasnu4yHble MOMEHTbI BPEMEHW, MOXHO MEepenTu K
MAOTHOCTU MOTOKA 3HTPOMNUKX Yy4aCTHUKOB OMbIiTa MO CneaytoLLen

dhopmyne:

Asm:q[’;—'“ @),
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rae g — notok (BT), At — nHTepsan Bpemenu (c), T — abcontoT—
Haa Temnepatypa (K), [AS] = Ox/K.

MpoussofcTBO 3HTPONMM A;S BCErga NonoXuTensHo, 1 Ans
YenoBeka, N0 W3BECTHbIM 3KCMEPUMEHTANbHLIM AaHHbIM, CO—
ctaBnsaeT npumepHo 3a 1 ¢ notok 100 [, geneHHbIn Ha ab—
contoTHyto TemnepaTypy 273 + 35 = 310 K

A5 =100/310 = 0,3 Ox/K.
IameHeHne notoka aHTponuu cornacHo (1)
AS_ = AS - AS (3)

MOXET BbITb MCMONb30BAHO A1 XapaKTEPUCTUKM 3HEpPronHop—
MaumoHHoro obmeHa mexay 6roonepaTtopoM U NEpLUUNMEHTOM.
CornacHo copmyne BonbumaHa

S=k-InP (4),

roe [k]1= 1,3 - 1023 Ox/K—nocToaHHaa Bonbumara, P — ctatn—
CTVUH4ECKUI BEC, TO ECTb YMCIO BO3MOXHbIX COCTOSIHWI, B KOTO—
pbIX MOXET 0Ka3aTbCA CUCTEMA.

Bocnonbayemcs chopmynon LLleHHoHa pnst MHcbopMaumoH—
Hom aHTponuu B BuTax (noppobHo npobrnema nHopmauu un
MHOPMaLMOHHOM 3HTPONUK paccMmaTpuBaeTca B rnase 16)

P 1 -
[=logP=—=—— Inw,
% 2 In2 & ()

rae w, — BepOATHOCTb NosABmneHnsa i—ro coctoanua, w,=N./N; N —
YMCIIO BCEX BOBMOXHbIX COCTOAHWI cucTembl; N, — 4ucno ane-
MEHTOB CUCTEMbI, Haxogdawmxca B coctoanuu i, [ = 1, 2, ..., M;
log, — norapudm ¢ ocHoBaHviem 2.

VHchopmaumoHHasa aHTponus (sHTponua no LLleHHoHy) B 61—
Tax 0TNM4aeTcs OT TEPMOAMHAMUNYECKON OTCYTCTBUEM MHOXUTENA
k -In2. To ecTb namepeHHble MNTI1 3Ha4eHNs TepmoguHaMmUyec—
KOV 3HTPOMUM NepPEeBOAATCHA B MHDOPMAaLMIOHHYI0 3HTPOMWIO Kak

,l .
k-In2

| =

S=10235 (6).

TakumM 06pa3om, ¢ NMOMOLLbIO TenoMepa BO3MOXHO M3me—
peHve nHopMaLmMoHHoM 3HTponuu. Mepengem K peaynbtatam
3KCMNEepPUMEHTOB.
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Broonepatop 1 nepunnneHT

[Nepen Ha4vanom onbITos 61ooONeEpPaToOpy U NEPUMNVEHTY 06b—
ACHANach 3apava, AEMOHCTPMpOBanack annapaTtypa; AaTqvKu
TENNoBOro NoToka 1 TeMnepaTypbl 3akpennsanuck y 6ruoonepa—
Topa n nepumnueHTa B LeHTpe nba. OCHOBHbIM 3afjaHuemM Ans
onepaTtopa 6bINo BbI3bIBaTb B PasHble NMeprofbl OMbiTa MOHW—
XXEHVEe VNM NOBbILLEHWE TEMMEpPaTypbl Y NepUUnUeHTa.

3kcnepyMeHTaTop U 6uoonepaTop mMorny Habnwpgatb Ha
3KpaHe KOMMblOTEPA M3MEHEHWE BO BPEMEHW TEMMOBbIX NMOTO—
KoB g =q (1) u TemnepaTyp t =t (t), ¥ BHOCUTb KOMMEHTapPUKN O
xofe aKkcrnepumeHTa. [NepunnueHT He 3Han, Kak MMEHHO Ha Hero
BO3[ENCTBYIOT, 1 BO3AeNCTBYIOT N BoobLle. Kpome Toro, npo-—
BOAMICA He3aBWCUMbIA onpoc BrvoonepaTtopa (4To HamepeH
chenaTb 1 coBCTBEHHbIE OLLLLEHNA) 1 NepumnineHTa (cobcTBeH—
Hble OLLyLLIeHWS).

Bo Bcex nsTv npoBefeHHbIX B 3TOM Cepun onbiTax 6binu
3athukcunpoBaHbl 6onee N MeHee IPKO BbIPaXXEHHbIE N3Me—
HEHWA COCTOSHMA Kak y BuoonepaTopa, Tak 1y NepUMNMeHTOB
B npouecce obmeHa uHopmauven. [Nprsegem pesyneTaThl
Hanbonee ybeauTenbHbIX, Ha Hal B3rnafd, 3KCNEpPVIMEHTOB
(puc. 34—38).

Broonepatopy (0) craBunacb 3agaya No kKoMaHae 3Kcnepu—
MeHTaTopa U3MEHATb B MpoLecce TemnepaTtypy nba y nepumnv—
eHta (M). JluHnaMn na *, nepneHanKynAapHbIMK Oocn abcoumcce,

3[ecb 1 panee oTMeYeHsl

PN v VEVIVIEX X X MOMEHTb! KOMMBHT?FV'BB 0
- S UL L S X0[€e 3KCMEPUMEHTA: Ha
' vano; Il — nowno; lll — Ha—
* e * + [ f‘ *
332 A rpes nba (M); IV — nporpes
YR ] MR S M V);v *k\ M B pavoHe rpymu (M); V —
23 ke o+ |+ ‘%*‘H + \}r Bo3gencTteue pykoin (O Ha—
* e * } + e * I'IpaBﬂﬂeT pyKy B CTOpOHy
32.9 [t M; VI — I Havan Harpe—
* i * }* * il * . o
REY:] I D N S Ot . Batbes; VI, VIII — sBo3pen—
37 Y od ﬂ i ool CTBMWE Ha MOHWXEHNEe TeM—
’ * M\{ R b * I'IepaTypr y r], IX — BO3—
32.6 —*—pt—t Ak + OEeNCTBME Ha MOBbILLEHNE
* i * + [ P *
R T-J -7 M N M M Temnepatypbl I1; X — oT—
0 5 10 15 20 25 t,wmmi ppix; XI — cHOBa Havanocb
BO3encTBue.
Puc. 34. IameHeHne TemnepaTypel Ha rpadivke (puc. 34)

n6a nepuunueHTa. BMOHO, 4TO BuoonepaTopy
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Puc. 35. VlameHeHme PN Vo VIV X X X
Temnepartypsl n6a £°C Y AI A Al )
onepaTtopa. * o S * * e (¥ *
P P 31.85 T WU WU *
* *Z[\* * * |k ¥ *
31.8 - * . " ¥
* * % * ENEE S 2 (¥ *
3175 * ﬁ * LVA 0 * ek - A
/,\7‘] o S LJ#\ LA [ R
31.7 ML M o N
* o S * EEE 2 2 ﬁw*
31.65 T - +4~+ b *
* o S * * f*- *
RY -] P P N
31 55 * e S * * [ *
31 5 * o S * * ek [ *
0 5 10 15 20 25 T MWH
[ voovevivieix X X
o A Al
* L * RS = 2 * *
108k +—brvtr gl s
e b e (A el
108 N L N Puc. 36. 1ameHeHune
g ﬁ Yt * MNOTHOCTYW TOKANLHOro
104 W o M L SR TEnnoBoro noToka
102 + +ﬂ* e nepunnnenTa.
' * * |k * *
100 * mr‘t * SRR s * *
* e * U * * ok 4 *
98 A NP P P -
0 5 10 15 20 25 T, MUH
v v VEVIVIEIX X X
. LS s ]
' FokE k[ | x [k b *
AR SN EY T
* ol * ‘ u\i % 4 F ¥ *
12‘2‘ SRR
PNIEE S L AT
¥ * *! lI‘J*
o bR a nl
e LA TRV Y
Pvc. 37. lameHeHne \ M*H P M | D
MNOTHOCTM NOKaNbHOMo 122 ] + i A+
* #* * * * | e * *
TEnnoBOro noToka 120 SV VS R PN M
0 5 10 15 20 25 T, MUH

onepaTopa.



134 = OyneHes I H.

AS Ix v v vVievibvieixe XX
K w2 ./.N./ ./ //K//./
6ut LR i *
Al, —5 |- Hemmmo e e e *-
%
LR *
0.08 |- SR T LT LR +-
LR *
0.07 ===t f b e NP NG - - Bocenneeaas
L :
0.06 F\:---d-m--de ket Sodeebaneenaan
(2 *
0.06 R e oot
* Kk ok *
0.04 f----- demne-Feoke ke e
* Kk H *
0.03 [\ --emr-deteaeos e
0.02 * * * !
. IEE A ot <N\
o *
0.01 f----- - e - e - EV ------------
o i
5

Pwuc. 38. IameHeHne nnoTHOCTY NOKanbHOro NoToka aHTponun
y onepatopa (O) n nepumnnuenrta ().

yAanock BbINOMHUTL NOCTaBMNEHHbIE Neped HM 3apaqn: ¢ 10-i
MUHYTbl 3KcnepumeHTa no 15-10 nokasaHusa Tepmonapbl BO3—
pocnu Ha 0,5 °C; nocne M3MeHeHWs BO3OENCTBUA B CTOPOHY
MOHIWKEHNA TeMNepaTypbl, CKOPOCTL POCTa t cHavyana ymeHb—
wmnack npumepHo B 5 pas (0,1 °C ¢ 16— no 20-t0 MUHYTY);
c 30— no 23-t0 muHyTy t ynana Ha O,2 °C. /IameHeHns TeM—
nepaTypbl ABNANUCH CTATUCTUYECKM 3HAYUMbBIMU C HAAEXHOC—
Teto 0,95%.

Tennosble NoTokn 6uoonepaTopa 1 NepuMnueHTa N3MeHa—
nncb, NPUMEPHO Wnn B hase, n nameHeHnsa goxogunn oo 15%
n 8% cootBeTcTBeHHO. ConocTaBneHne KpuBbIX TeMnepaTyp U
NMOTOKOB MOKa3bIBaeT, 4YTO HabMAalTCA y4acTkuy, Koraa npu
napgeHvn t y buoonepatopa HabntogaeTtcs pocT g (yyacTok V, VI,
IX n T. a.), 4To NpoTmBOpPEUUT hramke npouecca. AHanornyHble
HEecooTBeTCTBMS HabntogaoTes 1 y nepumnueHTa (Hanpumep, X).

Hanee akcnepvmeHTanbHble AaHHble Obinn 06paboTaHbl Mo
dopmynam (1)—(6), n nony4eHo M3mMeHeHMe MAOTHOCTW NO—
KanbHOro MoToka SHTPONUK AS, B PasfinyHbie MOMEHTbI Bpe—
MeHW. Pe3ynbTaTbl NpefcTaBneHsl Ha puc. 38, npu4em no ocu
OpPAMHAT OTNOXEHbI BENVYMHbBI NAOTHOCTW NOKANbHOrO NoToKa
kak TepmopgmHammyeckon S Ox/ (K - m?), Tak 1 nHgopmaumoH—
Hom | 3aHTponun B 61T/ M2, CBA3b MeXJy KOTOpbIMU faHa dop—
mynon (6).



PervcTtpauus aHeprovHopMaumoHHbIx asneHun M 135

3amMeTuM, 4TO M3MEHEHUS MOTOKA 3HTponuu y Groonepa—
TOpa U NEPUUNWEHTA MAYT CMHpA3HO, NpUYeM y NepumnmeHTa
M3MEHEHUS MOTOKa 3HTPOMWUM HECKOMbKO «3amnasfblBatoT» Mo
BpPEMEeHMN 0THOCUTENbHO GroonepaTopa.

Mepepaya n peructpauuna nHopmaymmn
Ha Bonbwme pacctosiHua (CankT-Tetepbypr
(Poccus) — r. Kyonuo (PuHnaxauns))

CornacHo 3apaHee NpuHATOM nporpamme, 6roonepaTtopy 6bino
npeanoxeHo nonpoboBaTb BO34eNCTBOBaTL Ha 06bekT. o KoM—
MeHTapuam 6GroonepaTopa OnbIT COCTosAN M3 Tpex 4Yacten. Ha
nepeo ctagum 61MoonepaTop «roTOBMIICA», HA BTOPOM — BO3—
pencteoean (c 7,76 muH no 10,55 MunH oT Havana oneiTa), Ha
TpeTben — oTabixan. [/I3mMeHeHne MNoTHOCTW MOTOKa 3HTPOMNUK
N OKUCMUTENbHO-BOCCTAHOBUTENBHOrO MoTeHUMana npeacraB—
neHbl Ha rpadmkax puc. 39, 40. 3T N3MEHEHUS] BO BPEMSA BO3—
LOENCTBUS ABMNAOTCA CTAaTUCTUYECKM 3HAYMMbIMUW, U MHDopMa—
LIMOHHOE BO3[ENCTBME MOXHO CHATaTh 3ahKCMPOBaHHBIM.

12 1, MuH

Puc. 39. IameHeHne NnoTHOCTK NOKanbHOro NoToka aHTponun
y oneparopa B NpoLecce nepepa4u MHhopmaLuum Ha AMcTaHumMm
CaHkTt-TleTepbypr — ®uHAAHAWA.
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Puc. 40. 1ameHeHne oKUCIUTEeNbHO—BOCCTaHOBUTENLHOMO NoTeHUmMana
3MNeKTPoAa B NPoLEecce BO3AENCTBUA onepaTopa
(Bpems BO3OENCTBUSA OTMEHEHO YEPHBLIM NMPAMOYTOSIbHUKOM).

U, mB

BoapeiictBue brnoonepartopa
Ha AATYMKN MarHUTHOrO Mons

(DaxT perucTpanmm AUCTAHIMOHHOrO HH(POPMAIIMOHHOTO BO3-
AeHCTBHS JaATYMKOM MepPeMEHHON MarHUTHOH HHZYKIIMH Z0CTO-
BepHO 3apeructpuposal He 6bin. Kak u B poHOBOM pezkume,
ToKa3aHHsl IPHO0PA XaOTHYECKH KOAEOAIOTCS BOKPYT HEKOTO-
poro noctostuHoro sHauenus (puc. 41). B aannom cayuae tpe-
6yeTcst IPOBeZIeHHE JIOMIOAHMTEABHbIX HCCAEZOBAHHH.

B, T I vy Vi

* * * * 4 *
3.2

* * * * 4 *
3.15 A

3.05 Puc. 41.
IameHeHne nokasaHui
faT4vKa nepemMmeHHon
0 2 4 6 8 10 7, MuH MarHUTHOW UHOYKLUUW.




PervcTtpauus aHeprovHopMaumoHHbIx asneHun M 1317

B aByx us Tpex onbiToB saHHON cepuM 3a(hpMKCHPOBAH MO-
AOZKUTEABHBIH PE3YAbTAT MPU BO3ZEHCTBHH Ha JATUYHK H3Me-
pUTEAs] TOCTOSTHHON MarHuTHOH unzaykuuu (puc. 42). Msme-
HEHHsl IOCTOSTHHOH MarHUTHOH MHZYKLIMH SIBASIIOTCS] 3HAYHUMbl-
mu. Ha I, II, III yyactkax mra «packauxa», samepsircs o cytu
@on, a B epuoz [V, V u garee mnro Boszelictsue, nokasauus

(28-25)
25

npubopa U3MEHSANUCh Ha -100% =12% wu coorBeTcT-

BOBaAM 3aZIaHHIO 9KCIepuMeHTaTopa (BO3/eHCTBHE — MOBbI-
IIeHHe Mokasauui, ¢ 6 70 8 MMHYT OTABIX — mMOKasaHuA Bep-
HYAHCb K HCXOJHDbIM 3HAa4Y€HHAM, U3MeHeHHe GHOOIepaTopoM
(OPMBbI BO3/IeHCTBUS — MPUHOP U3MEHHA Mokasauus Ha 6% ).

[ TpuBesennbie axcrepuMeHTaAbHbIE PE3YABTAThI TO3BOA -
I0T CZleAaTh BBIBOJ O BO3MOXKHOCTH TlepeHoca HH(OPMAIMH
HeTpaAULIMOHHbIM criocobom. Koneunblii pesyabTaT nH(popMa-
IIMOHHOTO BO3ZIEHCTBHs PErHCTPUPYETCS KaK CTaHZAPTHBIMH
M3MePHTEAbHBIMH YCTPORCTBAMH, Tak U cy6bekTuBHO (110 o1y -
menusiM nepuunuentos). | [ponecc nmepesaun uHpopMaryH,
BKAIOYasl Mepesiady Ha JaAbHee pacCTOSIHHE, TIPOUCXOJUT 6e3
YAOBHMMBIX 3aTpaT SHEPTHH, XOTs MPOU3BOJACTBO MH(POPMAIMH
TpebyeT OT 6HoOIepaTopa OMPeAEACHHBIX YCHAMH.

T A, VI
B, HT * B - +
* * * * *
s I I D I L .
* * ¥ *x *
27.5 N — - VU/\ ¥
* * ¥ * / \,l *
27 - — L.M“ -
* * + ¥ } *
285 s +
* * *i \ *
26 - L - N
* *
209 \ {\/iji W&
* *
25 * * oy A
V U
o45 | Lt .

0 2 4 [§ 8 10 T, MuH

Puc. 42. IamepeHne faT4mka NoCTOSHHON MarHUTHOM MHAYKLWN.



