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1. Meparoruka 1 coBpeMeHHoe Hay4yHoe 3HaHue

Ecmu paccMaTpuBarh MeAaroruky Kak IBIDKYIIYIO OOIIECTBEHHYIO CHITY,
BBIMNOJIHAIOLLYIO ONpPEAEIEHHBIM COLMANbHBIN 3aKa3, TO M3 TEX OCHOBHBIX
3a7a4, KOTOpble OHa MPH3BaHA PEIIaTh, HEOOXOIUMO BBIACIHUTE CIEAYIOLINE
TpH:

1. ®opmupoBanue cyMMbl 3HaHUH 00 OKpYy’)KalolleM MHpe, BKIIIOYas MpH-
posy u 061ecTBO (0OBIYHO ITH 3HAHUS AIOTCS HEOCTATOYHO IOJIHO);

2. OOyuenue crocobaM B3aHMMOJCHCTBHUS ¢ TEM MHPOM, B KOTOPOM yd4a-
LIMMCSL TIPEJICTOUT CYIIECTBOBATH (ITO PEATH3YeTCsl Ha YPE3BBIYANHO PUMH-
TUBHOM YPOBHE, T.K. HAIlIM 3HAHUS O CICIU(HKE OKPYKAFOMIETO MUpPa BECbMa
HECOBEPILICHHBI);

3. TToHMMaHKe CMbICNa XHU3HU (U1l ITOrO MEeJarorvuke HY)KHO MMETh BHe-
BPEMCHHBIC U TOYHBIC 3HAHUSI 00 3BOJIIOINH YeJIOBEUECTBA U €ro OyayIeM).

B 91011 CBSI3M OTMETHM TO OOCTOSITENBCTBO, UTO, €CIIH OB MBI MOTJIH IIPEX-
JIOKUTh K PAacCMOTPEHHIO Hanbolee XapaKTepHbIE Te3UChl (PyTyposoroB o
Pa3sBUTHH HAIlCH LUBHIM3ALUH, TO MBI MOMyduan 061 HoBblil Anokanumncuc.
K coxanenuto, BBIBOJBI 3TH KacaroTCsl HE OTAEIBbHBIX YACTHOCTEH, a BCEX
BXHEHIIMX aCHEKTOB, ONPEACNAIONINX JKHU3HECIOCOOHOCTh YeNIOBEYECTBa
KaK IMBWIM3ALMM, KaK YacTH KOCMHUYEeCKoro coobmecrsa. O000mmM 5TH
TIPOTHO3HI.

Ipesxne Bcero, IpezicKa3bIBaeTCsl IIOOAIBHBIA JHEPTETHUECKHH KpHU3HC.
OH, cOOCTBEHHO, OYEBHUJICH, YIHTHIBAsI, YTO OCHOBHBIMU MCTOYHHKAMH JHEp-
THH CETOJHS SBIAIOTCA HE(PTh U yrob, 3alachkl KOTOPBIX 1O MPOTHO3aM Clie-
muanuctoB oueHensl Ha 30 — 50 ner s HedTH 1 He Gonee 80 ner st yris
TPH CYLIECTBYIOLIUX TeMIax J00brdM u noTpebnenus. M3 sToro ¢ oueBuaHO-
CTBIO CIIeyeT U TO, UTO, €cM He OyJeT HaliJieHa aJbTepHaTHBA STUM HCTOY-
HHUKaM SHEprHH, TO IpolieMoi Oimkaiiiniero Oymymero CTaHOBHTCS HE 9KO-
JIOTUS ¥ HEe BBICOKAsi CTOMMOCTB 9HEPrOpeCcypCcoB, a TO, YTO 3TH YHEpropecyp-
CBI IIPOCTO HerJe OyIeT B3ATh.

Crout npo6ieMa nepeHaceIEHHOCTH 3HAYUTENEHBIX TEPPUTOPHI 3eMHOTO
mapa, OTKyJa C HEH30€KHOCThIO CIEIyeT HpPOJOBOIBCTBEHHBINH KpPU3HC.
MacmtabHoe HapallBaHHE ITPOU3BOJICTBA MPOJOBOILCTBUS — MpobdiIeMa, 10
HACTOSIILIETO BPEMEHU Tak M He peméHHas. YenoBe4ecTBO HE B COCTOSHHUHU
cebs npokopMuTh. TeneBHAEHNE U PaJHO €KEIHEBHO COOOLIAIOT HaM O Iie-
JBIX KOHTMHEHTAaX, OXBaueHHBIX ronojom. Hepaspemmmeie mpoGnemsl 3apa-
BOOXpaHEHHs MPUHUMAIOT IIPOCTO THTaHTCKUe pa3Mepsl. He mensme mpo-
0J1eM B NPOMBIIIIEHHOM IPOU3BOACTBE. [lmaHeTapHbI MacmTad y KOIOTH-
YEeCKOU MPOOIEeMEL.

OTHOCHUTENIBHO 3KOJIOTHH HE0OXOMMO 3aMETHTH Clieylomee. Jta npobie-
Ma ropasjo 0Ooiee riayOoka U cepbE3Ha, YeEM TO, YTO MIMPOKO H3BECTHO BCEM
Ha ObITOBOM ypoBHe. CTaHZApPTHBIH HAOOp YIOMHUHAEMBIX JKOJIOTMYECKUX
OenCTBUI OrpaHUYMBAETCA TEM, YTO UENIOBEUECTBY HEUEM JBIIIATH M3-3a 3a-
TPSA3HEHHS BO3JYIIHON Cpelbl, MCIOIb30BaHUE MECTHULUAOB U IepOHIUI0B
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MPUBOJAUT B HETOJHOCTh MAXOTHBIE 3€MJIM, XUMHYIECKOE U IPOYHE MPOU3BOI-
CTBa 3arps3HSIOT BOJHBIE OAaCCEHHBI U APyTrHe NMPUPOAHBIE CPEMIbI, UTO AENaeT
WX HENPUTOJHBIMH Juisl ku3HH. Ho B 3TOM Habope emié He YIOMSHYTHI Te
BO3/ICHCTBHS, KOTOPbIE MPUBOAAT K KaTaKIM3MaM, BBIXOIIINM 3a IPEHENb
3eMHOMH cepsI.

W3BecTHBIN pycckuii reou3uK, TOKTOP HayK, OAWH U3 BEAYIMIHUX Teo(U3H-
koB Cubupu, A.H. JIMuTpreB moka3sai, 4ro yxe ceiidac B TeX pailoHax 3em-
HOTO mIapa, IJe BeAyTCs OTKPBITHIE Pa3pabOTKU, CBSI3aHHBIE C U3BATHEM U
MepeMeNIeHHEM Ha Jpyrue TEPPUTOPUH MUIIMOHOB TOHH KapbePHBIX MOPOJ,
HaOmonaercs: cepb&3Has reousuyueckas pasdanancupoBka B cucteme CoiH-
ne — 3emurst. ConHie B reou3nueckoM IUIaHe pearupyeT Ha ATH HapyLICHUs,
YTO MPOSIBISIETCS HAa MTOBEPXHOCTH 3€MHOTO Iapa. VIMeHHO B Tex MecTax, Iie
TIPOBOMATCSL TTOJOOHBIE PabOTHI, HAOMIOAIOTCS IIa3MOMIBL. OTH 00Opa3oBa-
HUsI 00yCIJIOBJIEHBI BO3IEHCTBHEM COJIHEYHOH IUIa3MBI Ha MOBEPXHOCTH 3eM-
mu. Takum o6pa3oM, mpoOneMel, CBSI3aHHBIE C DKOJIOTHEH, yXe IepecTaiu
OBITH YMCTO 3€MHBIMH U 3aTparuBaioT npobiemy Oananca B CoaHEYHOH cHc-
teme. [lo kpaiiHeit mepe, 310 HabmOAaeTcs B Bonmpocax BozaericTeus ConHua
Ha 3eMIIio.

ITpu nepeunciaeHnn Bcex BhILNIEYKa3aHHBIX MPoOIeM BO3HHUKAET KpaiiHe Ma-
JIONIPUATHOE OLIYIICHHE — CUTYalus NPEACTABISETCS a0COIIOTHO OE3BBIXO-
HOU: HM 1O OAHOHM M3 INOOANBHBIX MPOOJIEeM MHpPOBas HayKa He Ipejsaraer
HUKAKAX PAIUKAIBHBIX PEIICHUH, CIIOCOOHBIX CYIIECTBEHHO H3MEHUTH CH-
Tyanuio. Bo3sMEM TobKO onmH wacTHBIN mpumep. [Ipobmema sueprerude-
CKOTo Kpu3Hca BO3HHUKIA He cerofHs. OHa CyIIecTBYeT YK€ He OJHO AECATH-
nerue. Kak Hamm, Tak ¥ 3apyOexHbIe CHELHaIMCThl BO3JIaraayu OoibIue Ha-
JEX/bl HA aTOMHYIO SHEPTETHKY, CIIOCOOHYIO, 0 UX MHEHHUIO, Pa3peInTh BCE
SHEPIreTUYECKHe M 3KOJOrMYeckue mnpodneMsl. UepHOOBLIb IIOKa3al, Ha-
CKOJNBKO “Oe30macHa” aTOMHasl SHEpreTHKa. ABapHU Ha aTOMHBIX 3JEKTPO-
CTaHIUSX TPOMCXOVWIM U NMPOUCXOIT HE TONBKO y HAc, HO U 3a PYOeKOM.
BcenomuuM 1iemyro cepuro aBapuii, KOTOpBIE IPOU30ILTH Ha AaTOMHBIX CTAHITU-
sx Slmonnu BecHOU 1997 rona Bcero 3a MoNATOPHI-/ABE HEICIH.

C nanenueM “aBTopuTeTa’ aTOMHON SHEPTreTHKHM Hadaja PacTH MOIYJIsIp-
HOCTh HOBOM wuueu. Ilockonbky 0€30HacCHOCTH aTOMHBIX 3JIEKTPOCTAHLIUH
OKa3aach HEBBICOKA (MHOTHE CTPAHBI CErOAHS 3aMOPAKUBAIOT TPOCSKTHI pas-
BHUTHSI aTOMHO# 9HEPreTHKH), PELICHHE SHEPIeTHIECKUX IPOOIeM CTao BO3-
JaraThbes Ha siiepHyro sHepreTuky. OHa nmpencraBisuiack Oojee 6e30macHoi 1
TIPEATONATANIOCH, YTO OHA-TO U PEIINT BCE IMPOOIEMEI.

Ha nporspkernu nocnenaux 20 €T CrenuaauCcThI-IAEpIIUKE C TIePUOIHT-
HOCTBIO B 4-5 JleT yTBep)KHaloT, YTO OHM B OJIMDKaiiliee BpeMsi FOTOBBI pe-
IMINTh BCE CYIIECTBYIOIIUE B 3TOH 0071acTU MPOOIEMbl M BBINTH Ha MPOMBIIII-
JeHHoe mpousBoAcTBO 3Hepruu ¢ nomounipio TOKOMAKoB. Kak mpaswuio,
0003HaYCHHBIC B Haualsie 3Toro uHTepBaia (4-5 ner) npolieMsl, OKa3bIBAKOT-
sl PeLIEHHBIMH, HO B IPOLIECCe UX pa3pelIeHus caMu co0oi BO3HHUKaIOT 2-3
HOBBIE npoOnemsl. VIMeHHO Tak Bce mpoucxoxwio, Hanpumep, B CCCP u3
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MSTUIETKU B MATHIETKY. KoHIa mporeccy HapacTaHus npobiaeM He BHIHO U
CETOMHSI.

BoszHukaer omymeHue, 4To B 3TOM BOIPOCE CYILECTBYIOT HEKUE IPUHIU-
MUATbHBIE OTPAaHUYCHNS, U MBI TaK HE IOHIEM JI0 0)KHAAeMOro (prHHMIIA.

Hano ckasaTp, 9TO 3a HayYHBIMH IPEICKA3aHUSIMU IIOCIEIHETO0 BpPEeMEHHI
CTOsIa TeHb HeKoero (aramm3mMa. [Iprunna sToro OblIa 0OpHCOBaHA aMepH-
KaHCKUM Yyu€HbIM DyKysMoH, SNOHLEM IO INPOUCXOXKAECHHUIO, KOTOPBII
copMynupoBal U OMyOIMKOBad HAay4YHYIO KOHLEMIHIO, MONYyYHBIIYIO J0-
BOJILHO MPayHyI0 (OPMYJIHPOBKY: “KOHELl HCTOPHHU .

Cama ujest CBOAMIACh K JJOKa3aTeNbCTBY YTBEPKASHUS, YTO BCE, UTO JOJIK-
HO OBUIO TMPOM30IMTH B HCTOPHU YEJOBEUECTBA, Y)KE NPOHM3OIUIO U HUYETO
HOBOTO TIPOU30HTH MPOCTO HE MOXET. TeM CaMbIM IMOCTYJIHPOBAJIOCH, UTO
“KoHer HCcTopuH” ecTh (haKTUUECKU M KOHEIl YesoBedecTBa. B kakoit popme u
B KaKHe CPOKH ATO NPOU30HAET — OTIEIBHBII BOIIPOC.

ITo MHeHHIO LENoro psAja CHEHHANNCTOB, K KOTOPHIM IPHUHCISLET cels U
aBTOp, PyKysiMa B 3HAYMTENBHOW CTENEHH MO3EPCTBOBAN M JykaBui. Kakx
SPYAMPOBAHHOMY CHELMAIMCTY-HCTOPHKY, PadOTaloIeMy Haja IpoOieMaMu
Oynymero, @ykysimMe He MOTJIO He OBITh H3BECTHO, YTO HBIHELIHEE KPU3HUCHOE
COCTOSIHHE BO3HHKIIO HE BIIEpBbIE. YeI0BEUECTBO HA MPOTSHKEHUH CBOEH HC-
TOPHU HEOJHOKPATHO CTAJIKMBAJIOCH C CHUTYAIMsIMH, KOTOPbIE TaK XkKe, KaK H
ceifyac, pacCMaTpHBAINCh B KAauecTBE TYNUKOBHIX. [lepBas Takas cHTyamus
BO3HHKIJIA B IIEPHOJ], KOTOPHIf HCTOPHKAM XOPOIIO H3BECTEH. DTOT IEPHOX
TIPEAIIECTBOBANI HEOJIUTHIECKOH peBosonuu. Koraa oxora u coduparenscTBo
ucuepnany ceds, 1 6e3 Toro HeOOJbIIOE HACEIEHUE IUIAHEThl COKPAaTUIIOChH
BABOE. B Te BpemeHa yrpo3a HCUE3HOBEHHs 4YelIOBEKa Kak OHMOIOTHYECKOTO
BHJa ObLIa ropas3jo BBIIIE, YEeM CEro/HsA. DTOr0 OJHAKO HE MPOU301LI0. bulo
OCBOGHO 3emiiezienue, ObUIM M300peTeHbl HEOOXOAMMBbIE IS HEro Opynus
Tpyna. B pesynbrare B 1OCTATOYHO KOPOTKHI CPOK YHCICHHOCTH HACEIEHHS
BO3pOCNIA UyTh JIM HE Ha MOPSIOK, M YEJOBEK COXpaHMICA Kak BuI. U Tak
IIPOUCXOJMIIO YK€ HE OJUH pa3.

C no3uImii CEroAHSsIIHEro JHS MOXKHO CKa3aTh, YTO HA KaXKIOM JTale CBO-
€ro CyIIECTBOBAHHUS YEJIOBEUECTBO 00IagaeT ONpeaeIeHHON CyMMOW 3HaHHH,
KOTOpPBIE HAXOJAT OTPaXKEHHE B COBOKYIHOCTU TEXHOJOTUH M opyauil Tpyna,
aJIeKBaTHBIX 3THM 3HaHUsIM. Korga mpezacraBiseTcs, YTO BO3MOKHOCTH pas3-
BUTUSI IMBUJIM3AIMU UCUEPIIAHBI, 3TO 03HAYAET, YTO HCUEPIAHBI OTEHIUATb-
HBIE BO3MOKHOCTH aKTYaJIbHBIX Ha JJAHHOM STaIle TEXHOJIOTHH U OPYAUH Tpy-
na. Curyars pa3periaeTcsi CTaHAapTHO: MOSBISIIOTCS. HOBBIE 3HAHMUS, PaCIl-
pstromye rpaHunsl moHuManus [Ipuponst. 310, B CBOIO ouepenb, CIyKHUT Oa-
3001 JUI MOSIBICHUS HOBBIX TEXHOJIOTHH, M Ha OCHOBE HOBBIX TEXHOJOTHH
OCYIIECTBIISIETCSl HOBBI BUTOK pa3BUTHsA IuBHIH3aiuu. [losTomy, ¢ Touku
3peHHs He CHIOMHHYTHOTO B3IJIs/la Ha JKH3Hb, MOXKHO CKa3aTh, uTo DykysMa
OT03/1aJT IPOBO3TIIACHTh KOHEL[ UCTOPHUHU. BriepBbie 3T0 MOXKHO ObLIO ClEnaTh
em€ 12 — 15 Teicsa4 JeT Ha3zax BO BPEMEHA MalieoNIUTa, a 3aTeM I0CIeaoBa-
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TEJIPHO MPOBO3IJIAIIATh “KOHEI MCTOPUM~ KaXIblH pa3, KOrja BO3HUKAJIA
QHAJIOTHYHAS CUTYaIHs.

[Ipu oTcyTCTBUYM HEAOCTAaTKa B MPAayHBIX IPOTHO3aX, arioeo30M KOTOPBIX
SIBIJIACH Uzien DyKysMBI, YeTIOBEYECTBY HEJOCTAET aOCOIIOTHO HOPMAILHOTO
TPE3BOTO B3IJIS/Ia HA JKU3HB, HCXOMS U3 MPHUBEICHHOTO MCTOPHUYECKOTO JKC-
Kypca. Eciim MbI HaOnromaeM Oo4YepeqHYIO TYHMHKOBYIO CHUTYAIHIO Pa3BUTHS
YeJI0BEYECTBa, €CIIM Mbl BUIUM, YTO MMEIOIIUECS HAyYHO-TEXHUUECKUE CPe-
CTBa HE B COCTOSHHUH Pa3pelInTh BO3HUKAIOIIIE HA OYEPEHOM 3Tarle 3BOJIO-
[MOHHOTO Pa3BHUTHs MPOOJIEMBI, TO C POKOBOH HEOTBPATUMOCTBIO CIEAYET
OXHJATh CKAYOK B HOBOM MOHMMaHUH 3aKOHOB [IpHpO/BI, YTO ¢ HEM30EKHO-
CThIO TPUBOJUT K BO3HUKHOBCHHS HOBBIX TEXHOJOTHH, KOTOpbIE OymyT B
COCTOSIHUH pemIaTh Mpo0iIeMbl, KOTOPBIC HBIHE CYHTAIOTCS HEPA3PEHIMMBIMHI
(MBI MOKEM TOJBKO GECIEIbHO JAUCKYTHPOBATh OTHOCHUTEILHO MOMEHTA, KO-
/1 XK€ 3TO MPOU30MIET: CEro/IHs YTPOM HITH 3aBTpa K 00esy).

Takum 00pa3oM, Ha HBIHENIHEM 3Talle Pa3BUTHS YEJIOBEUECTBA HEOTBPATHU-
MO IOsIBJICHHE HOBOTO TIOHUMaHUs [IpHpo/ibl, paciiupeHne 3HaHus 0 Hell U Ha
9TOI OCHOBE OISITH K€ HEOTBPATUMO BO3HHKHOBEHHE HOBBIX TEXHOJOTHIA,
CIMOCOOHBIX PELINTHh TE MPOOJIEMbl, KOTOPbIC HBIHE CUUTAIOTCS HEpa3pellii-
MBIMH.

Ionmo6HOTO pona “mcTopuyeckuit onTUMI3M” O0COOCHHO OTpaBlaH B yCJoO-
BUSIX, KOTja 00a yKa3aHHBIX BbIlIe Tporecca (MOJMydeHHe PaCIIHpPEHHOTO
3HAHUS ¥ CO3/IaHUE KOMIUIEKCA HOBBIX TEXHOJIOTHIA) HE TOJIBKO SICHO BHIIHBI B
MEPCIEKTUBE, HO M CaMbIM aKTHBHBIM 00pa3oM BXOIST B HAIly XH3Hb Ha
NPOTSDKEHUH Kak MUHUMYM Tociennux 15 ser. Tem He meHee (yTypoJioru ¢
YIIOPCTBOM, JOCTOMHBIM JIyYIIEro HPUMEHEHHUS, CIOBHO COPEBHYSCH MEXIY
co00if, POJOIIKAIOT PUCOBATh MpauHble KapTUHBI Oyayiero. [lepuomuue-
CKHE M3JIaHUs U30LIPSIOTCS B CO3JAaHUM MaKCHMAJIbHOTO HETaTUBHOTO MCHUXO-
JIOTHYECKOTO HACTPOS y JIFOACH, MyCCUPYS Pa3IMYHOTO Poja CleHapuu ATo-
KaJIMIICHCa, TOPXKECTBA NIbsIBOJA U mpoyas. B pe3ynbpTare, 0OBIBATEIIO PHUCY-
eTcs MpayHasi OecripocBeTHast kKapTuHa. OCHOBHON MPUYHUHOMN 3TOTO SIBISETCS
TO 0OCTOSATENHCTBO, YTO KOHIICTIIIHEH, TOMUHUPYIOIIEH B GU3KKE, a 3HAYUT, U
B Hay4HOM II0JX0/i¢ K TOHUMaHUK [Ipupobl, Oblia 1 OCTAaETCsl MEXaHUCTHYEC-
cKast KoHuenius. He moBIMsIn Ha CUTYaLMIO U OTAEJbHbIC HAyYHBIE IPOPbI-
BbI, KOTOPBIE UMEIIH MECTO BO BTOPOIi [IOJIOBUHE HBIHEILIIHETO CTOJICTHS.

Eciu jxe mpoaHanu3MpoBaTh OOIIYI0 CHUTYalMI0 Pa3BHTHs HAIIUX Mpe-
CTaBJICHUS B O0JIACTH MEXaHHKH, TO HYXXHO CKa3aTh, YTO Kaxnas u3 “Mexa-
HUK' Ha ONpeNeNEHHOM HAayYHO-UCTOPHUYCCKOM 3Tare (OpMHPOBAJIACH Ha
0aze Tpéx (pyHIaMEHTAIBLHBIX PEACTABICHUI:

1. ®opmynupoBKa (BbI6OP) MPHHIKIIA OTHOCHTEIBHOCTH IBIDKCHHUS.

2. Beenenne reoMeTpHu MPOCTPAHCTBA, B KOTOPOM IPOUCXOAUT ABVDKCHUE
1 B3aUMOJIEHCTBHEC 00BEKTOB.

3. Omucannst MaTepHaJIbHOM Cpenbl, KOTopast oOecriedynBaeT B3auMO/IeiCT-
BHE MEX]y TETaMH.
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OTH OCHOBONOJIATAIOIINE PEACTABICHUS B TOM BHJIE, KaK OHHU 3[€Ch Mpe.-
CTaBJICHBI, HE TOJBKO HE MPEJIaraloTCs YYaIlIUMCsl COBPEMEHHBIX IIKOT — 00
9TOM Jaxke He ynomuHaercs. OIHAKO U3 Kypca IIKOJIBHOM MPOrpaMMbl W3-
BECTHO, 4TO MexaHnka HploTOHa Oazupyercs Ha cienyronmx (QyHIaMEHTab-
HBIX [IPEICTABICHHSIX

1. Ha oTHOCHTENBHOCTH HHEPLHUATBHBIX CUCTEM OTCUETA.
2. Ha reometpun EBximna.
3. Ha cymecrBoBannu s¢upa.

3nmech 3¢up — 3TO HeKas ympyras MaTepHajibHas cpena, obecreyuBaronias
B3aHMO/ICHCTBHE Tell, 00IaAa0IIUX ITPABUTAIIMOHHBIM nojeM. CoriacHo Teo-
pun HploToHa, TONBKO Onaromapsi HaJMYHIO 3(UpPa OCYIIECTBISICTCS IPHUTS-
JKEHHE TeJI Yepe3 CHIIbI IPaBUTAIHH.

OTH NpeCTaBICHUS MpeTepe KapAuHAIEHOe H3MEHEHHE 10 BCEM TPEM
TIO3MIMSM, KOT/]a B Hadajle HBIHEIIHETo BeKa ObUIM c(hOpMyIHPOBAHBI IIPHH-
UMbl MexaHUkH DiHinTelHa. [Tpu aTom:

— TPHHIWI OTHOCHUTEILHOCTH WHEPHUAJIBbHBIX CHCTEM OB 3aMEHEH Ha
MPUHIUI OTHOCHTEIBHOCTH JIOKAJIbHO-JIOPEHIIOBBIX CUCTEM (9TO CHCTEMBI,
KOTOpBIC ONHUCHIBAIOT MOBEJCHUE IABIKYIIUXCS TEJI CO CKOPOCTSMH, COM3Me-
PHMBIMH CO CKOPOCTBIO CBETA);

—reoMetpus EBkinza Oblia 3aMeHeHa Ha reomeTpuio Pumana;

— noHsTHE 3¢pHpa ObUIO 3aMEHEHO Ha MOHATHE (PU3UYECKOTO BaKyyMa.

B paMKax COBpEeMEHHBIX 3HaHHWil, YUIUUECKUIl 6AKYYM RNPeOCMm A8/l
u3 cebs, n000OHO IPupy, HEKYIO YHUBEPCATILHYIO CPedy, 3ANOJIHSI0-
W0 RPOCMPAHCMEO, HO 00140A CGOUCMEAMU, OMIUYHBIMU OM
ceoiicme 3¢hupa.

C 9THUX MO3UIUIA Y HAC BIEPBBIE MOABJIAKOTCS OOIIME TOUKH COIPUKOCHOBE-
HHUSL MEKIY CTOJIb JAIIEKO OTCTOSIIUME JPYT OT APYra 3HAHUSAMH, KaK Mu( 1
COBPEMEHHBIE HAYYHBIE IPEICTABICHHS.

2. CeMb BEONYECKNX YPOBHEN MUPO3aaHUS
N Teopusi PM3NYECKOro Bakyyma

Eue B Benax, naruposaunsix 4000 — 2000 r.r. 10 H.3., yTBEPIKAAIOCH CY-
IIeCTBOBAHHE HEKOl TIepBHYHON NpamaTtepuy, u3 Kotopoit poxaaerca BCE u
B kotopyio BCE Bosspamaercs. Hano ckazath, 4To HbIHE B HAy4HOH KOHIEM-
UM BaKyyMa 3TOT IIOCTYJIaT 0OpeTaeT BIOIHE OCMBICIEHHOE IIOHUMAaHHE.

dusuueckue CBOUCTBA 3TOM Cpebl TAKOBBL, YTO OHA BHYTPEHHE CAMOCKOM-
neHcupoBaHa. CymMMa TMOJIOXKUTENBHBIX 3apsIOB KOMIIEHCUPYETCS CyMMOW
oTpuIaTenbHbIX. JIeBoe BpaleHHe KOMIEHCHPYET MpaBoe BpalleHHe, Macca
MOKOsl €€ 3JIEMEHTOB paBHa Hyio. IlosToMy Ui Hac daHHas cpefa Kak Obl
HeHaOmonaema U y He€ (B MepBOM MPHOIMKEHHH) HET Crocoba COOOIIHT
HaM 0 cBO&M cymectBoBaHny. OHa HEHTpaibHA IO OTHOIICHUIO K MUpPY (H-
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3udecKkoil Matepur. B To xe Bpems 3Ta cpena obianaeT KoiuoccaabHOM 3KBU-
BAJICHTHOM IIOTHOCTBIO, KoTOpast Ha 95 mopsimkos (8 10% pas) mpesocxoauT
IUIOTHOCTB BOJBI. MBI HE CTYCTKH MaTEepHU B 3TOH cpesie, a Iy3bIpH.

OpHako, ¢ Mo3uIMi (GU3UKH MOCICTHUX AECATWICTUH, BBLICHIIOCH, YTO B
JEHCTBUTEIFHOCTH 3Ta cpea BCE ke maéT o cebe 3HaTh. Jlenmo B ToM, 4TO B
HEeH NMPOMCXOUT PsJ HMPOLECCOB, B KOTOPHIX COBpEMEHHAs (H3MKa emE He
pa3zobpajack OKOHYATENbHO. DTH BHYTPEHHHE JTHHAMUYECKHE MIPOLIECCH IIPHU-
BOIAIT K TOMY, YMO 6 8aKyyme HAONI00AI0MCcA AGNEHUA CAMO3APOHCOCHUS
gewjecmea.

YnotpebiaeHue TepMHHA “camMo3apoXKIeHUe” yKa3bIBaeT Ha HAIW4ME IPO-
LIECCOB, KOTOPHIE (DM3HKA ITOKA OOBSICHUTD HE B COCTOSTHH.

OCOOCHHOCTBIO BaKyyMa SIBISIETCS TO, YTO B HEM “HUOTKyIa” BO3HUKAIOT
JJIEKTPOHBI U MO3UTPOHEL. Kak roBOpAT (HM3MKH, BO3HUKAIOT BHPTYyaJIbHEIE
JJIEKTPOH-TIO3UTPOHHBIE Taphl. BUpPTyalbHBIMH OHM Ha3BaHBI IIOTOMY, YTO
CYIIECTBYIOT O4Y€Hb KOPOTKHH NPOMEXYTOK BpeMeHH. [1o mpomecTBuu 3TOr0
KOPOTKOT'O TIPOMEXYTKa BPEMEHH OHHU OISITh OOBEIMHSAIOTCS M MCUE3AIOT B
TOH K€ TOUKE CPEbl, B KOTOPOH U BO3HUKIIM.

Takue QIIOKTYalMOHHBIE IPOLECCH B BAKyyMe, IPUBOJALINE K HOSBICHUIO
BUPTYaJbHBIX 3JEKTPOH-NMO3UTPOHHBIX Map, KaK pa3 M SBISIOTCS OJHUM U3
TIOATBEPKICHUH TOTO, YTO 3Ta MEPBOPOJHAS Cpesia CYLIECTBYET. OHA MOPOXK-
JIaeT MaTepHIO.

Hano ormeruts, 9TO, C TOUYKH 3pCHUS] COBPEMCHHOH (DM3WKH, TaHHAs MO-
JIeTIb €CTh TOYHOE OIMCAHHE TOTO, O YEM FOBOPAT BEANUECKNAEC HCTOTHUKH.

Kak 570 1 6bUIO HHTEPIPETUPOBAHO BbILIE, CPEIA, H3 KOTOPOH POKLACTCS
BCE u B xortopylo BCE Bosepamaercs, cymecrByer. IMeHHO BakyyMm u
MpesCcTaBIsieT coO0i Ty MEPBUYHYIO Cpefly, KOTopas sBIseTCs IpaMmarepueit
WIH, C TOUKH 3pEHHsI MaTEpUAIIMCTA, MATEPUAIILHON CPENOH, HE coleprKallei
COOCTBEHHO BeIleCcTBa. JTa Cpeja COCTOUT U3 MaTepHH, KOTOPasi, Kak TOBOPSIT
¢u3uky, He 00JIaaeT Maccoil MOKos.

C >Tux no3unuii BakyyM nepectaér ObITh HeHTpaibpHOH cpenoif. 1, kak ObI-
JI0 TIOKa3aHo B paboTax pycckoro teopernka I'ennHanus VManosuua Illnmnosa,
B 3TOM CITy4ae MO>KHO HAaIllCaTb CHCTEMY YpaBHEHMIl, KOTOpPBIE OMHCHIBAIOT
JaHHyto cpexny. [Ipuuém omuceIBaIOT aHATUTHYECKU TOYHO, TaK K€ TOUHO, KaK
3akoHbl HbIOTOHA CIIOCOOHBI ommcaTh JABIXKEHUE (usndeckoro tena. IIpu
TaKoM MOAXOAE Mbl IOJy4aeM BO3MOKHOCTh JOCTaTOYHO IIOJHO ONHUCATh
OKPY’KaloIMii HacC MHp M, HAKOHEI, II0Ka3aTh, KaK OH YCTPOCH C TOUKH 3pe-
HUS OTOU TEOPUH.

IMpu TakoM noaxoe MaTeMaTHIECKH MOACIUPYETCS IPEACTABICHHE O MUPE
KaK O CHCTEMe, COCTOSIIEH N3 CeMH YPOBHEH pealbHOCTH — HMEHHO TakK €ro
OIIUCHIBAIOT BEIMUYECKUE U 330TEPHUECKHE UCTOYHUKH. TOIBKO ¢ yd8TOM BCeX
yKa3aHHBIX YPOBHEH Mbl MOJIy4aeM HENPOTUBOPEUYMBYIO KapTHHY, OTOOpa-
JKAIOIIYI0 B COBOKYITHOCTU BECh TOT MHp, B KOTOPOM MBI CYIIECTBYEM.

[ 1 VI

ABCOJNKOTHOE HMYTO
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Puc.1l. Cems yposHueii peanvnocmu

CxeMaTHYECKH TOCIE0BAaTEIbHOCTh 3TUX YPOBHEH PEaTbHOCTU TPEICTaB-
neHa Ha puc. 1.

VYposuu ¢ |-ro mmo |V-if — 510 X0poIo n3BecTHHIE U3 (PU3UKH CpeHEN KO-
JIBI TBEPJIBIC TEJIA, JKHMKOCTH, Ta3bl ¥ DJIEMEHTapHbIE YaCTHI[BI HIIN IIIa3Ma.

V- ypoBeHb — yKe YHOMSHYTHI (H3MYECKHI BaKyyM, MOPOKMAIOLIHIA
JJIEMEHTapHBIe YaCTHUIBI MM IIJ1a3My, U3 KOTOPBIX HAET (hOPMUPOBAHKE aTO-
MOB, MOJIEKYJI U MAaTEpHHU B TPEX arperaTHbIX COCTOSTHUSX.

OnHako, B COOTBETCTBMU C TeopHeil Gpu3M4ecKoro Bakyyma, CyIeCTBOBa-
HHE MaTepUM HE OTPAaHUYMBAETCS YPOBHEM COOCTBEHHO (DM3HUYECKOTO BaKyy-
Ma. OO0 3TOM Ha CEroJHALIHUN JeHb YK€ HAIlHCAaHO MHOXECTBO cTaTeil 1 Mo-
Horpaduii B pu3nueckoii ureparype.

Oxkas3bIBaeTcsl, 4TO €CTh €Ile TaK Ha3bIBaeMbIe IIEPBUYHBIC TOPCHOHHEIE I10-
7151, oTBevaronye VI-My ypoBHIO, 0 HUX MBI CKa)KeM UyTh ITO3XKe, a emé “BbI-
e’ ecTb COCTOSIHHE MaTepHH, KOTOpoe ObUIO YCIOBHO Ha3BaHO “ AGCOMIOT-
Hoe Huuro”.

2.1. AbconoTHoe Huyto

Hassanwue “ A6comoTtaoe Huuto” sBisiercs He cinydaitnbeiM. Ecim juist xax-
JIOTO YPOBHS PeajbHOCTH, BIUIOTH 10 NEPBUYHOIO TOPCHOHHOTO OIS, MOXKHO
HAINCATh, BBIPAXKAICh HAYYHO, COOEPIHcAmeIbHble ypasHenusn (t.e. te,
KOTOPBIE MOKHO PeLIaTh, II0Jy4asi BO3MOXKHOCTb OIMCATh CBOHCTBA MAaTEPUH
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U BEILIECTBAa Ha KOKIOM M3 DTHX YPOBHEH), TO, OKa3bIBACTCS, COBPEMCHHAs
(u3nKa ¥ COBpEMECHHAs MaTEMaTHKA B TEOPUH (U3NYECKOTO BAKyyMa OIHCHI-
Baet VII-if ypoBeHb ypaBHEHUSIMU, KOTOPBIE HIMEIOT BH APl TOXKIECTB:

0=0 (1),
0=0 (2).

IepBoe TOXXAECTBO KacaeTcs 3aKOHA COXPAHEHUs] PHEPTUH, BTOPOE — KOJIH-
4yecTBa JBWKCHHUS (HAyYHO TOYHO HYXKHO ObLIO OBl CKa3arh. OSHEPrUH-
HMITYJIbCA U YETHIPEXMEPHOTO UMITYJIbCA).

JlaHHas HeONpeneIEHHOCTh HE TO3BOJIET CAEIaTh HUKAKUX ONPEIEeIEHHBIX
BBIBOJIOB OTHOCHTEJIBHO TOTO, KaKMMH CBOICTBaMU 00JIafiaeT 3TOT MaTepH-
AJbHBIN YPOBEHbD.

DneMeHTbl HEKOTOPhIX KOHKPETHBIX MOHATUH Ha VI ypoBHE MOSBIAIOTCA B
MOMEHT npejcraBienus “AbcomorHoro Huaro” kak 6e3rpaHndHOrO, yrops-
JIOYEHHOT0 MHOT000pa3sus (TOYKHM TaKOro MHOT0OOpa3us IPOHYMEPOBaHBI) C
3aJaHHOM TeoMeTpHel, COOTBETCTBYIOIIEH IeoMeTpuH abCONIIOTHOTO Mapail-
JIeNU3Ma o CTPYKTYPHBIMU ypasHenusmu Kaprana cienyromero suna (I.4.
Hlunos. Teopus ¢usuueckozo eaxyyma. Teopus, sxcnepumenmol u
mexnonocuu.— M., Hayka, 1997 ):

Vi€i+T 1 €7=0 )
R i km:—ZV[kTI I |m]—2-|-I C[kTCu Im] =0 (4)

a
3nece € ) — TeTpaja aHaNMTHYCCKOTO NPCACTABICHUS YCTBIPCXMCPHOM

MIPOU3BOJIBHO YCKOPEHHOM CUCTEMBI OTCUETA; T'kj —110JI€ UHEPLIUH, R'jkm -
TeH3op Pumana, oOosHavaronuii “BHeurHue” ¢usndeckue mons (“BHyTpeH-
HHUE" TOJIS — ATO II0JIe HHEPIIUHI T'kj), MIEPEHOCSIIIE YHEPTHIO B €€ TPaIUIH-
OHHOM NTOHMMaHHUH.

Tosxnectsa (3, 4) onuChIBAOT Ge3rpaHUYHOE 4-X MEPHOE MYCTOE MPOCTPaH-
CTBO C IICEBJIOCBKIIN/IOBOI reOMETpPHEii, KpyueHHE ¥ KPUBU3HA KOTOPOTO PaB-
Hbl Hymo0. IlycToe, HO npomnymepoeannoe NPOCTPAHCTBO IMPEIIOIATaeT Cy-
IECTBOBaHKE “IEPBHYHOTO CO3HAHUS , CIIOCOOHOTO OCO3HATH “ AGCONIOTHOE
Huuto” u chenats ero ynopsiioueHHBIM. Bo3MoXxHO, Ha 5TOM ypoBHE peaitb-
HOCTH pelIarolniee 3HaueHIe UrpaeT “IepBUYHOe CO3HAaHME” , BRICTYIAIONIEE B
poNu aKTHBHOTO Hadasla — bora — u He moafaromeecs: aHATUTHIECKOMY OITH-
CaHMIO.

Jlns Bcex octanbHBIX ypoBHEH ¢ |-ro mo V|- MOXHO CTPOUTH JIOTUYECKH
HENPOTUBOPCUMBYIO KapTHHY, AHAJIM3UPYS 3TH YPOBHH DPEAJbHOCTH WIH
(opMBI CyLIECTBOBaHMS MaTepUU KaK CBEPXY BHM3, TaK M CHU3Y BBepX. MbI
Oynem ABUTaThCS CBepXy BHU3. MTak.
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AbcomotHoe Huuto — 310 cpena, kotopas obiagaeT, ¢ OJHOM CTOPOHHI,
IpOrpaMMoOi, MaTpULEH BO3MOKHOT0. B 3TOI MaTpulie 3a10KeHbI CTPYKTypa
M CBOIfCTBA BCeX HIKHHUX YPOBHEH peansHOCTH. I TOTO, 9TOOBI 3Ta MaTpH-
I1a BO3MOXKHOTO, TOT IITaH OBUI peann3oBaH, HEOOXOJMMO HEKOE aKTHBHOE
BO3/ICHCTBHE MM, KaK OB MBI CKa3aJH, IJIsl 9TOTO HY>KHBI BOJS M CO3HAHUE.
TTomuMo HamMumst caMHX MaTpHI, BOJISI M CO3HAaHHE — ITO TE J(BA CBOMCTBA,
KOTOPBIMU HEOTBPATUMO JOJDKEH 001a1aTh JaHHBIH YPOBEHb.

VX posib COCTONT B OCO3HAHHOM peanu3auuy (B 930TepHKe CKazaand Obl — B
BOIUTOIICHNH) TeX IUIAHOB M BO3MOXKHOCTEH, KOoTOopbIe B AGcomoraoM Hudato
MOTEHIMAIBHO CYIIECTBYIOT. B 3aBuCHMOCTH OT TOro, Ha OCHOBaHUM KaKUX
JOKTPHUH WM y4eHHI c()OPMUPOBAHO OTHOIICHHE K MEPAPXHU PEATBbHOCTEH,
Kbl MOXET Ha3bIBAaTh 3TOT ypoBeHb AGcosorHoro Huurto B cooTBerct-
BHH CO CBOMMH TIpeZcTaBIeHUAMU. ['eresb Ha3Bai OBl 3TOT YPOBEHb PEaIbHO-
¢t AGCONIOT, XPUCTHAHUH CKa3al Obl, 9To 3T0 ecTh bor. B coorBercTBHU C©
TepMHuHaMH Teocopuu — 370 Ilpamaiis mwm Axkama. M Bce Obuti GBI IIpaBEI,
MIOCKOJIBKY 3TO Pa3Hble Ha3BaHHMSA TOTO, UYTO COOTBETCTBYET 3TOMY YPOBHIO
peanbHOCTH.

Bo BcsikoM citydae, BEIOOP Ha3BaHMS — 3TO MPEIMET OTAEIbHOH JIEKIUH, U B
3TOT BOIPOC MBI YriIyOJIsIThCS HE OyaeM.

Ecim ydgects, uro gu3nuecknii BakyyM — 3To ropasno Goisiee rpybast Mate-
pus, crosias Ha aBa ypoBHS HIbke AOGcomortHoro Huuro, u maxke oH mpen-
cTaBsieT co00i MaTepHIo, KOTopasl 3aIloJIHIET BCE MPOCTPaHCTBO BeeneHHOMH,
To Toraa marepus VIl ypoBHs Tem Gosiee 3amoiHSET BCE 3TO MPOCTPAHCTBO.
MoHO yTBep*k/JaTh, 4To 3T0 CBEpXCO3HAaHHE, KOTOPOE, BBIPAXKAACH S3BIKOM
(bu3nKH, KakK 110J1€ WIM MaTPULA HEIOKAIM30BaHa HU B OJHOW U3 TOYEK 3TOi
Bcenennoil. Henp3st cka3ath, uro AGcomoTHoe HuuTto HaxoauTcss B HEKOM
onpenenéHHOW orpaHn4eHHOl obsactu Hameil [anakTuku win Hamei Bee-
neHHo#. OHO eCTb Be3Jle U IPUCYTCTBYET BCIOAY.

B ozHOIT M3 MOCKOBCKHX Ta3eT, OCYHIECTBISIOIINX BBIOOPKY M3 ITyOJIMKa-
Ui 3amagHON Hpecchl 00 aHOMANBHBIX SBJICHUSX, B OJHOM M3 IIPONUIOTOJ-
HUX BBIITYCKOB ObITa 3amyIieHa nH(opMaIms o TOM, 9YT0 aMEPHKAHCKUH KOC-
MHUYecKHi Teneckomn “Xab6a”, KOTOpPbIl HAXOAUTCS HA OPOUTE 3eMIH, TOJTy-
yua u3o0pakeHue >xuiaMina bora. Beul mpuBeneH CHUMOK, e Ha (oHe
3BE3HOrO HeOa B HEKOEM TyMaHe ObUI BHJICH BUCSAIUMH B NPOCTPAHCTBE 3a-
MoK — oburanuiie bora!!l Bonbleit Bynbrapusanuu npuIyMarh HEBO3MOXK-
HO.

2.2. NepBUYHbIE TOPCUOHHbIE NOS

Ecnn npusATh K cBeneHuio cymectBoBanue VII-ro ypoBHS peanbHOCTH,
obnagaromero CBepxpa3yMOM M BOJICH, TOTJa MOXHO YTBEP)KAATh CICAYIO-
mee. OtoT CBepxpasyMm peajn3yeT MaTpuily B BHJC HEPBHYHOIO BaKyyMa,
MEPBUYHBIX TOPCHOHHBIX TIONEW (nOAel KpyueHus, Oom aHIIULCKO2O0
torson — kpymums). HarnsaaHo TOPCHOHHOE MOJIE€ MOYKHO IIPEACTABHTh
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ceOe B BuIe OCCKOHEUHON COBOKYMHOCTH ManblX Buxped. Kaxnsiii u3 stux
BUXpeil MEHbIe pa3Mepa 3JEeMEHTapHbIX dacTHl. (DU3MKKM HA3BIBAIOT HX
KBaHTOBBIMH BHXPSMH.

Takue BUXPH U 3al0JIHAIOT BCE MPOCTpaHCTBO Beenenuoii Ha V1-oM ypoBHe
pEabHOCTH.

VI-it ypoBeHb peanbHOCTH B oTinunu oT AGcomorHoro Huuro yxe oGina-
JaeT HECKOJbKUMH BIOJIHE KOHKPETHBIMH XapaKTCPUCTHKAMH, IOITOMY
ypasaenust (3) u (4) npeBpaaTcs B ypaBHEHHs], OMKMCHIBAIONINE THHAMHUKY
HEePBUYHOTO TOPCHOHHOTO IOJIS:

Tim =2V(Vi T+ Tsi T m) =0 ©
E:j ™ gim(-g)Y2dV=0 (®)

IIpesxne Bcero HEOOXOAMMO OTMETUTh, YTO HA 3TOM YPOBHE MaTepusi HE
CyIIeCTBYeT B BU/E BemecTsa. Il He MoxeT cymecTBoBath. V| ypoBeHb — 31O
YPOBCHB I0JI€BOH MaTepuu. Buxpy He MMEIOT MacChl ITOKOs, HJIH, CHOBA BEI-
paxasich SI3bIKOM (PU3UKH, OHH €CTh 0€3MacCOBBIE 0OBEKTHI. DTH BUXPH B3au-
MOJICHCTBYIOT MEXIY COOO0MH, HO 3TO B3aMMOJCHCTBHE TaKOBO, YTO OHH IIepe-
JAI0T He 3Hepruio, a uHdopmanuio. IpoucxoauTt yncro HHGOPMALMOHHBII
o0MeH, He 00/1a1a1I01IHI HIKAKHMH HepPreTHYeCKHMH XapaKTepHuCcTHKA-
MH.

Bbonee Toro. 3a uckmoUYeHNEM XapaKTEPUCTUKU KPYUIEHHs, 3TOT YPOBEHb HE
HMMeeT HUKAKUX JPYruX (PU3MUECKUX XapaKTEePUCTHUK, CBOHCTBEHHBIX BEIECT-
By. OtcyrcTByeT Macca. Her 3apsina. Ilepenaua nndopmarnum ocyrmecTBisier-
CsI TOJIBKO 32 CHYET B3aMO/ICHCTBUSI KBAHTOBBIX BUXPEH.

JUns moHWMaHUS JPYrod XapaKTEPUCTUKH TOPCHOHHOTO TOJS MBI BBICKA-
K€M OIHO YTBEP)KACHHE B BHIC aKCHOMBI (XOTSI OHA BIOJIHE MOXET OBITH
ctporo gokasana). CyTs e€ B CIeAyIoIIeM.

Ecnu MBI TOBOPHM, YTO B HEKOM AMHAMUYECKOH cpee HeT 0OMeHa SHEepTuH,
TO U3 3TOT0 aBTOMATUUYECKHU CIIEIYET, UTO B 3TOil cpezne mepenadya nHpopma-
IHH He MOKeT MPOMCXOAUTH HHAYe, KAK MTHOBeHHO. CKOPOCTH MOSIBIISICT-
Csl TOJIBKO TOTZA, KOTAA €CTh IOHSATHE SHEeprud. Ecii HeT SHepreTHYeckoro
TapaMeTpa, TO OTCYTCTBYET U ITapaMeTp CKOPOCTH.

OT1o0 o3HauaeT ciexyromee. Eciu B cpelie IEpBUYHOIO TOPCUOHHOIO OIS
MBI BO3EMEM JIBE TOUKH, Ha MPEOIOJICHIE PACCTOSHUS MEXIY KOTOPEIMH CBET
tparur 15 mupa. siet (IBe MPOTHBOIMONOXKHBIC TOYKH B pajuyce Habiromnae-
Moii Hamu BcenieHHOM), TO B3aMMOJCHCTBHE MEXIy HUMH OYIET OCYLIECTB-
JSTHCS MTHOBEHHO.

Haxomner, ayst 3aBepiIeHHs] ONMUCAHUS 3TOTO YPOBHS PEaTbHOCTH YIMOMSHEM
emé oHO e€ KOHKpeTHoe (m3udeckoe cBoiicTBo. CTpykTypHO VI-if ypoBeHB
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HpEICTaBIsIET U3 ce0sl HEKYI0 TMIAHTCKYIO TPEXMEPHYIO IOJIOrpaMMy, 3aIoJl-
HSIIOLIYIO c000ii Bcto BeeneHnyio.

IpuBeneM oxuH HATISAHBINA NPHUMeEpP, KOTOPHIH OTHOCHTEIBHO IOMOOHBIX
0OBEKTOB JTIO0ST YIIOTPEOIATh B OMYJISIPHBIX CTATHIX KYPHAINCTEL.

Ecin Mer Bo3pMEM 00BIUHYIO (oTOrpaduro, Tie B KadecTBe CyObeKTa CHAT
YEJIOBEK U OTPEXKEM OT He€ HUIKHIOIO 4acTb, TO 3PUTENIb HE CMOXKET yKa3aTb,
YTO PACIOJIOKEHO HA OTCYTCTBYIOIIEH 4YacTH HM300pakeHUs: Kakue OpIOKH
un o0yBb. Ecim To ke caemaTh ¢ rojorpamMMoi, TO HMpH IPOCBEYHMBAHUU
4acTH OOBEKTa JIa3ePHBIM JIyYOM MBI IOJYYHM €ro IMOJHOE H300paxeHue.
MoKHO OTpe3aTh OT rojorpaduyeckoro o0ObEKTa OJHY €ro COTyI0 4acTb U
TIPU NIPOCBEUMBAHUN (pparMeHTa MOJIYYHUTh OITh XKe IOJHOE ero H300paxe-
HYE.

CyTb 3T0T0 3PeKTa B TOM, 4YTO N300paKCHUE HA TOJOTPaMME HE JIOKAIH-
30BaHO. Henb3st ckazaTh, B KaKoil 4acTH TOJIOTPaMMBI COJIEPIKUTCS H300paske-
HHE yXa, aJbIla WK Apyroi uHo# gactu Tena. Ha romorpamme n3obpaxkenue
Ka)XJIO0W TOYKU B BOJHOBOHM CTPYKType Kak Obl pa3MbITO IO BCEMY OOBEMY.
[NosiBnsieTcst BO3MOYXHOCTD IO JIF00OH YacTH 1MoJ0OHOM roJorpaMMbl BOCCTa-
HOBHTb MCXOJHOE M300paKeHHE IOJHOCTHIO. B 3TOM cMblcie Halo CKa3arh,
YTO BHYTPH TOJIOTPAMMBI JIIOObIE IBE TOUKH CBSI3aHBI MEKAY cO00if, Kak ro-
BOpAT (U3MKH, depe3 (ha30BBIH MOPTPET, KOTOPHIH CYIIECTBYET B TOJIOTPaM-
Me.

Heckoubko pecstuneruil Tomy Hazaj uesblit pan uccienonareneit B CIIA u
Poccun He3aBUCHUMO JIpYr OT Apyra chOpMyIHpOBaIM IOCTYIaT (B TO BpeMs
HHUKaK He OOOCHOBAHHBIN, HO HBIHE SKCICPHMEHTAIBHO MOATBEPKIEHHBII),
YTO MPOCTPaHCTBO Beenennoi o6nanaeT CBOWCTBAMHU rOJIOTPaMMBL.

A ecnu 3TO Tak, TO HYXHO IPOCTO MEPEHECTH HA BCIO BceneHHyIo TO, YTO
HaM# OBLIO CKa3aHO IPO CBOMCTBA JIOKAIbHOW rosorpamMmbl. Eciu npoctpan-
CTBEHHasI cpena obaiaeT rojaorpaduueckuMy CBOMCTBAMH, TO KaXK/ash TOUKa
9TOH cpelpl CONEPKUT B cede HHPOPMAUIO 000 BCEM OCTAIEHOM HPOCTPaH-
ctBe. Utak, xaxnas Touka BeeneHHOH comepkuT B cebe nH(OpMAIHIo o Beeit
ocraibHOH Beenennoif, xak ato nocryiuposan B.K. A6nexos.

D10 maéT OCHOBaHME Ha aOCOIIOTHO CTPOTOil HaAy4YHOH OCHOBE, a HE Ha OC-
HOBE (haHTAaCTHKH, TOBOPUTb, YTO, €CIIM Obl HaIlle NMOHMMAHHUE MPUPOABI U
Halle 3HaHHe ObUIO OoJjiee MONHBIM, a HAIIM TEXHUYECKHE CPEJCTBA OBLIN
Oosee COBEpLICHHBIMH, TO HE OBLIO OBl MpOOIEM IMOWCKA CHTHAJIOB HMHBIX
KOCMHYECKUX IMBUIM3ALMH, HE TPeOOBaJIOCH OBl MOCPENCTBO KOHTAKTEPOB
JUISL OCYIIECTBIJICHUSI OOIIEHMS C CYIIHOCTSMH HHBIX YPOBHEH PEalbHOCTH.
Ms! npocto MOriH OBl U3 JIIOOOH TOYKH IIPOCTPAHCTBA M3BJICYL COJEprKa-
mIyrocst TaM nH(OpMaIuIo o JI0OBIX 00JIacTsAX M MpocTpaHCTBax BceeneHnoi
WU O JII0OOM YpOBHE €€ pealbHOCTH U 3aTeM e€ KOHKPETH3UPOBaTh:

— M 0 BHE3EMHBIX LUBUIN3ANNUIX,

— U1 0 KOCMUYECKUX YUUTECIIAX,

— 1 M00YI0 IPYTYIO.
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IMoxBons utor, ckaxkeM: VI-i ypoBeHb — ypOBEHb MEPBUYHBIX TOPCUOHHBIX
noneil — o6nafaeT cIeAyIOUMMH TEOPETUUECKU MPECKa3aHHBIMU CBOMCTBa-
MHU:

1. On oOmamaeT BUXPEBOM MOJIEBOW CTPYKTYpPOM, 3amoiHSIOMEH BCE mpo-
CTpaHCcTBO Beenennoil.

2. OOBEKTHI WM NOJICBbIE BUXPU IPH Nepefade HHPOPMALMHY HE NIepeatoT
SHEPTHIO.

3. CxopocTs nepenauyn HHGOPMAIUH U3 OJHOI TOUKH IIPOCTPAHCTBA B IPY-
ryio OECKOHEYHa.

4. Best cpenia JaHHOTO YPOBHS B COBOKYITHOCTH 00JIaJlaeT CBOMCTBAMH I'OJIO-
TpaMMBI.

[Ipu sTOoM MaTpuna, KOTOpast 3amcaHa B 3TOi rojorpaMme Wid B 3TOM UH-
(hopmanmonHOM T031€ V|-TO YPOBHS PEeaNbHOCTH, OJHOBPEMEHHO COICPIKUT B
cebe cBelleHUS O TOM, KaKMMH CBOICTBAMH JOJDKEH O0JaNaTh CIICHTYFOIIUI
YPOBEHb — PU3MUECKHI BaKYYM.

2.3. dusnyecknit Bakyym

ITono6HO TOoMy, Kak AGcomoTHOe HUUTO MOpOXIaeT TOPCHOHHBIE MO U
oIIpezeIsieT UX CBoiicTBa B cooTBeTCTBHU ¢ Marpuiiel VIl-ro yposHs, Tak xe
TOYHO, B COOTBETCTBUM C HPHUHIMIIAMH M HH(OpMaIyel, 3aJ0KCHHBIMUA B
TIepBUYHBIX TOPCHOHHBIX IMOJIX, V|- ypoBeHb MaTepuu MOpOXKIaeT Clie-
Iytomuit — V-# ypoBeHb.

Tak Bo3HuKaeT ocobas Gopma Matepuy, HazpiBaeMas (pU3MUECKUM BaKyy-
MoM. OHa COJepKHT B cebe BCe Te JKe CBOMCTBA, UTO M NMEPBUYHbBIE TOPCHOH-
HBIE TIOJISI, HO K 9TOMY 100aBisieTcs euié HECKONbKO XapaKTEePUCTHK.

Ota MaTepusi COAEPKUT MHGOPMALUIO O BELIECTBE, O TOM, KAKMMH MOTYT
OBITh,  KAKUMH HE MOT'YT OBITH ITapaMeTphl JJIEMEHTAPHbIX YacTHI] (HX 3apsij,
Macca, CMH H T.1.). IIpy 3TOM caMH 4YacTHLBI B OTOH CpPeAe OTCYTCTBYIOT.
CoBpemenHast (u3uka, KOTOpas HOBBIMH METOIAMH aHAIM3HpyeT (uiude-
CKHM BaKyyM, a0COJIIOTHO CIpaBeIJIMBO TOBOPUT O HEM, Kak O cpefe, He COo-
JeprKalieil Hu 3J€MEHTAapHBIX YacTHUIl, HU BELIECTBA. DTO Cpejla MaTepualb-
Hasl, HO HE BEIl[ECTBEHHAs. DTO MONEeBask CTPYKTypa, HHPOPMAMOHHAS CTPYK-
Typa. Ho B cooTBeTcTBHM ¢ MH(]OpMAaImel, KoTopas 3al0okeHa B 3TOH cpene,
OHA M TIOPOXJIAeT U3 ceOsl 3JeMEHTapHbIe YacTHLEL. Ha ombiTe BBISBICHO poO-
JKJICHHE B BaKyyMe€ HE TOJBKO JICKTPOH-TIO3UTPOHHBIX Iap, HO U IPOTOH-
AQHTUIPOTOHHBIX U APYTHUX.

IIpu onpenenéHHBIX yCIOBUAX 9TH YaCTHLbl HE AHHUTUWIIUPYIOT, T.€. HE BO3-
BpaIIAIOTCsl 0OpaTHO B HENPOSIBICHHOE MM BaKyyMHOE COCTOSHHE, a OCTa-
I0TCSl B TIPOSIBIEHHOM MJIM BEIECTBEHHOM COCTOSIHUMH. B mocnennem cirydae
OHM Ha4MHAIOT 00pa30BbIBaTh CUCTEMbI THIIA SJIEP, ATOMOB U TaK Janee. DTOT
MPOLECC BIOIHE MOXKHO BBIPA3HTh B TEPMUHAX 330TEPUKH.

Konb cxopo BakyyMHas cpea, B CHJIy CBOEH MAaTpHIIbI, MIPEAOTPEaeIuIa
Ha0Op IOIyCTHMBIX K IIPOSIBIEHHUIO YACTHII, TO HUKAKUX APYTUX YacTHIl HET.
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IMpogomxas paccykaeHHs, MOXKHO CKa3aTbh, YTO MMesl OTPaHUYEHHBIN Mart-
pulel guiznueckoro Bakyyma HaGOp 3JIEMEHTAPHBIX YACTHI[ C KOHKPETHBIM
HabOpOM MX CBOWCTB, MOXKHO Ha BEIECTBEHHBIX YpOBHAX BceneHHOi moy-
YHUTH TOJIBKO T€ aTOMBI C TEMU SIAPaMH M 3JIEKTPOHHBIMU 000JI0YKaMH, KOTO-
pble IpeacTaBieHbl epuoaudeckoi cuctemoit JI.11. Menneneesa.

M5I cHOBa IPUXOIUM K YTBEP)KACHHIO, YTO M HA BEIIECTBEHHBIX YPOBHIX —
ot |V-ro 10 |-ro — Bce TUIBI cOueTaHUs] MaTepUH MTpeIonpeaeieHsl. Bo3moxk-
HBI TOJIBKO IPENONpeneIEHHbIE BAKYYMHOM MaTpULIEH MUHEpasbl, HEOPTaHU-
YecKoe M OpraHumueckoe BemlecTBo. M, HakoHel, ompenenéHHbIE €10 BUJBI
JKMBBIX OPTaHU3MOB U CaMOTr0 4eloBeka. B cOOTBeTCTBUM ¢ KAHOHHYECKUMHU
PEIMTHO3HBIMH TEKCTaMU, ¢ aOCOJIIOTHOH IPaBOTOH MOXKHO CKa3aTh, YTO Ha
“BcéM exut boxwuit mpomeicen”.

2.3.1. Dn3nyecknin Bakyym 1 Teopus 3BoSHoLMK

Bcé BrimeonucanHoe cerofHs MPHUBENIO K onpeaenéHHoil mpobneme B 00-
JIACTH TEOPHH IBOJIIOLIHH.

W 6e3 Toro cymecTByeT nM3BeYHAs MOJIEMUKAa O CIIPABEJIMBOCTH TEOPHU
sBomormu. Criop 3ToT Havaincs emé npu xku3Hu camoro Jlapeuna. [lupoko
H3BEeCTHHI ero nedarsl ¢ 'ekcin o sToMy moBoxy. Keratu ckasats, 1o cero-
JHSAIIHETO IHS 3TOT CMOp TaK U He OKOH4YEH. ECThb 37ech onpenenéHHble mpo-
OneMbl, KOTOpbIe, Ka3auochk Obl, AenaloT Teopuio JlapBuHa aOCOMIOTHO HECO-
CTOSATEIBHOM.

Hanpumep, Takas. M3BecTHa CKOpPOCTb KMHETHMKH XUMHUYECKHUX PEaKLMH.
Crporomy pacuéry moanaércs KOJIMYECTBO HEOOXOAUMOTO BPEMEHH VIS Be-
POSITHOCTH peaIN3alil XUMHUYECKHX IIPOIECCOB, CIOCOOHBIX IPUBECTH K
TOMY, 4TOOBI M3 TaK Ha3bIBAEMOIO ‘TIEPBUYHOTO OyJIbOHA” OPraHUYECKUX
COCIMHEHUH MOSBUIICSA denoBeK. [logcunTano, 94To Ul 3TOTO HYXHO BpeMs,
KOTOpO€ MpeBbIIIaeT Bo3pacT BeenenHoil. Camo3apokaeHre YeIoBeKa, TaKUM
00pa3oM, HUKAK HE YKJIaJbIBAE€TCS B HECKOJIBKO MUJIJIMOHOB JIET CYIIECTBOBA-
HHS 4eJIOBEUECTBa.

B cBeTe M3I0KEHHOM HAMM KapTHHBI PeanbHOr0 MHUpa (a IUIs HAC CeroHs
HET HUKaKUX MPHPOAHBIX HAOII0JaeMbIX (aKkTOpOB, KOTOPbIE MOIIN OBI IO-
KojebaTh Hallly TOYKY 3PCHHS) MOXKHO BBICKAa3aTh PsiJl COOOpaXkeHH, KOTO-
pBIe TIO3BOJISAIOT, XOTS M C OOJIBIIION HATSHKKOM, HO BBIITH U3 3TOH CUTYyaIlUu U
HaWTH KOMIIPOMUCCHI, YTOOBI OCTaBaThCs, C OJHOM CTOPOHBI, B paMKax Iap-
BUHOBCKOH KOHIIEIIIMH, a C APYrod CTOPOHBI, OIEPEThCs HA COBPEMEHHEIC
BO33pEHUsI.

Bo-nepBbIxX, MBI 3asBHJIM, 4TO yXe Ha ypoBHe AbcomoTHoro Huuro conep-
JKUTCS MaTpPUIla, KOTOpas 4epe3 MOCIe0BaTENbHYI0 PEATN3alnIo IEPBUYHOTO
TOPCHOHHOTO TOJII NpPUHUMAeT (OpMy TOPCHOHHOTO MHOJs, (DH3HYECKOTO
BaKyyMa, BEIlecTBa U (M3MIECKOTO TeNa. JTa JMHHS CTPOTO JETePMUHHPO-
BaHa ¥ IpejompeneneHa. Bee hopMbl HEXHBOTO M XKHUBOTO, TAKUM 00pasoM,
3amaHbl B MaTpune AbcomorHoro Huuro.

Crpannna 17 u3 81



Bo-Bropsix, ecian kaxzaas u3 6osee 100 HbIHE OTKPBITBIX BJIEMEHTApPHBIX
YaCTHUL, MMEET IIPaBO Ha CYIIECTBOBAaHWE B MaTpuIle (HU3MUECKOTO BaKyyMma,
TO IIOCJICIOBATENBHOCTS UX NPOSIBICHNS, C TOUKH 3peHus IIpupoast, He urpa-
€T HUKaKoi ponu. YacTHIsl, KOTOpBIE elé He NPOSBUINCH B BEIIECTBCHHOM
MHpE, MBI MOJKEM PacCMaTpHBaTh, Kak NMpeRonpenenéHnbsle BakaHcuu. Yactu-
I(6I 9TH PAHO WM MO3IHO JIOJDKHBI OYAYT MPOSIBUTCS, @ BAKAHCUH, TaKUM 00-
pasoM, 3amonHsaTcs. Ilepexonst OT 3meMeHTapHBIX YacTHI[ K MHUPY XHMBOH M
HexuBoi IIpupossl, COBEpPIIEHHO HE UMEET 3HAUEHMS, UTO MPOSBHUTCS PaHb-
mie - GakTepusi, CIIOH WM YEJIOBEK, €CII OHU MPEJONPEEIeHbI K MOSBICHUIO
B MarpuLe HU3NYECKOTo BaKyyMa H, B CBOIO 04epe/ib, MaTpuie AGCOIIOTHOTO
Huuro.

Ecnm matpuna BooO1ie JomyckaeT MOosiBICHHE OaKTepHid, CIIOHA U YeTI0BeKa,
a TI0CJIeI0BATEIFHOCTh HECYIIECTBEHHA, TO MOXKHO YTBEPXKIATh, YTO YEJIIOBEK
MOT TIOSIBUTCSI paHbIlle 00€3bsHBI, U, CIE0BAaTeIbHO, OECCMBICIEHHO raJarh,
YTO 3aIOJHSAET MPOCTPAHCTBO MEXIy 00e3bsHOH M denoBekoM. O6e (hopMer
MOTYT IPOCTO HE CTOSATh B €IMHON 3BOJIOLUOHHON IIEMH, HO COCTABIAThH €1~
HOE IIeI0€ B MPOrpamMMe, KoTopas BOoOOIIe MpenornpeseseT BcE KHUBOe — B
MaTpuLe GU3NIECKOro BaKyyMa.

Hanuyue 3Toit 0OGLIHOCTH B JAaHHOM CIIy4dae U MOXKET OLIMOOYHO BOCHPH-
HUMATbCSI HaMM, KaK IOKa3aTeJIbCTBO IOCIEIOBATSILHOCTH SBOJIONUH Kak
OTpakeHHe Tpolecca pealn3aluy MporpaMMel OT Oosee MpocToro kK Goiee
cnoxxHoMy (A.B. Mockoeckuil).

2.3.2. dnsmyecknin Bakyym n EgmHas Teopusa nons

Kax BbIACHUIM (DU3MKH, NPOSBICHHBIE U3 (DH3MYECKOrO BaKyyMa JJIEMEH-
TapHbIE YACTUIBI MM UX TPYMIbI CYMIECTBYIOT He He3aBUCHMO. ITockombKy
TapaMeTphl IEMEHTapHBIX YaCTHUIl 33JaHbl TapaMeTpaMi MaTpHIB! Gu3nde-
CKOTO BaKyyMa, TO 3TH JJICMEHTapHBIE YacTHIBI, 0OpeTas BEIIECTBEHHYIO
IUIOTHOCTH, O0JamaloT CBOMCTBAMM, HAJM4YHE KOTOPHIX YCTaHABIMBACT HX
HEPYIINMYIO CBSI3b C CAMHUM (PU3UUECKUM BaKyyMOM — C YPOBHEM PEaIbHOCTH
UM TIPEIECTBYIONIIM U HX MOPOKAAIOLIHM.

Taxoe B3anmMozeiicTBHE YCIOBHO OBLIO Ha3BaHO Mojisipu3anueil. B uém xe
e€ cyTp?

[Ipu cBOEM NpOSABIECHUHU 3EMEHTapHAas YacTHLA MPOJOJDKAET B3aUMOJIEH-
CTBOBAaTh C (PU3MUECKUM BaKyyMOM. Pe3ynbTaT 3TOro B3aMMOAEHCTBHS €CTh
HM3MEHEHUE NPOCTPAHCTBA WM Toisipu3anust, a dgdexT m3MeHenns ompezne-
JsIeTCsl BEIeCTBEHHBIMH XapaKTepPUCTHKAaMHU JacTHIbl. Eciu gacTrma obnana-
eT Maccol, To 3pdeKkT e€ B3auMOIEHCTBHS ¢ (QM3UIECKHIM BaKyyMoM Oyner
MMEHHO TaKOB, YTO MbI OyIeM KOHCTaTUPOBATh MOSBICHUE TPABUTALIHOHHOTO
noist. Ecim gactuna obiaamaer 3apsiqoM (He BaXKHO, €CTh JIM TIPH 9TOM Y dac-
THIIBI Macca MOKOsT), TO caM (hakT HaNH4us 3apsifa OOYCIOBHT TaKOe CIIeLH-
(udeckoe B3amMoJeiicTBUE ITOrO OOBEKTA C BAKYyMOM, YTO M3MEHEHHE B
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9TOi cpere - B Qu3MUeckoM BakyyMme - OyAyT HOCHTh Apyroil xapakrep. U
TOTJIa 3TO B3aHMOJICHCTBHE BBIPA3UTCS B BUIE 3IEKTPOCTATUIECKOTO MO,

T.e. rpaBUTaMOHHOE TOJIE WM SJIEKTPOCTATHUECKOE IT0JIe — 3TO obiacTi
(hU3MYECKOTO MPOCTPAHCTBA, OKPYXAIOIIHEe OOBEKTHI, 00Jagalomue Maccoit
WU 3apsiIOM COOTBETCTBEHHO, KOTOPHIE MMEHHO TaKUM CHOCOOOM yCTaHaB-
JIMBAIOT CBOIO CBSI3b C (PU3MUECKUM BaKyyMOM.

CrienoBaresbHO, Ipo0OiIeMa eANHON TeopuH NoJist 6e30 BCAKUX MaTeMaTHde-
CKHMX YpaBHEHMH pelllaeTcs eCTeCTBEHHBIM 00pa3oM Ha HEKoeM (heHOMEHOIIO-
TMYECKOM YpOBHE, aBroMaTnuecku. CylecTByeT eauHas cpena — pu3ndeckuit
BaKyyM, KOTODBIH HCIIOJNHSAET POJIb M BBIIONHACT (YHKIMH €IUHOTO MOJIS.
Ilone — 3T0 NOsABIECHUE BO3MYLICHUH B IIEPBOHAYAILHO CKOMICHCUPOBAHHOM,
caMocOaJaHCUPOBAaHHOH cpeze, 00yCIIOBIEHHOEe HaIMIHeM 00BEKTa, C KOTO-
PBIM cpelia B3aUMOACHCTBYET.

B teopun ¢m3uueckoro Bakyyma I'. 1. IllumoBa umeercst cuctema ypaBHe-
HUI, N03BOJIAONIAs AHAIUTHYECKHU TOYHO OIIPECIIUTh BCE B3aUMOJCUCTBHS.

3. HoBag (pusnyeckas kapTuHa mmpa

Ecim npoBecTr 0030p HCTOPHH HayYHBIX UCCIEIOBAHUN B 0OJIACTH TOPCH-
OHHBIX IOJIeH M (PU3MYECKOTO BaKyyMma, TO OpocaeTcs B IJla3a MHTEpecHas
0COOEHHOCTh, CBsI3aHHAs € 3TOM mpobiaemoil. LlIupokoro pasBUTHS TEOpHUs
TOPCHOHHOT'O TI0JI HE TOJTy4ana HEeCMOTPs Ha LeNblii OyKeT CaMOO4eBUAHBIX
U, Ka3aJI0Ch Obl, JISKAIIUX HA TIOBEPXHOCTH (PaKTOB, KOTOPBIE IO HEHOHATHBIM
HPUYUHAM YIIOPHO UTHOPUPOBAIUCH HA NPOTSKEHUH MHOTUX IECATHICTHH.

Bonee 20 ner nasan amepukaHckuii ¢msuk P. Ytmsama, chopmymmposan
KOHIIETIIINIO, KOTOPYIO OH caM Ha3Bal “Teopuell MH(OPMAIMOHHBIX A-
nonedl.” HyxHo cka3aTh, 4To MH()OPMAIMOHHBIE IIOJISI, O KOTOPBIX CETOJHS
TOBOPAT HKCTPACEHCH, HE MMEIOT K STOMY HHMKAaKOI'O OTHOIICHUsS. DTO CIIy-
YaifHOE COBIAJICHUE TEPMUHOB, BBI3BAHHOEC MMEHHO TEM, YTO YTHsIMa HUKO-
rJla He HHTEPECOBAJICS SKCTPACEHCOPUKOI.

CMBICJI €r0 KOHLEHNLIUHM B CIEAYIOIEM. YTHAMA yTBEpXKIal HaMM paHee
CKa3aHHOE, 2 MMEHHO. NECPBUYHBIMH HCTOYHHUKAMM BCEX MOJICH SBIAIOTCS
JJIeMEHTapHbIe YacTHIEL. BTOpoe ero yrBepXIeHHE TakKe OUCBHIHO: Kaxk-
JOMYy TapaMeTpy >JIEMEHTAapHBIX YaCTHI] COOTBETCTBYyeT cBo¢ mosie. Mmeer
MECTO IapaMeTp MacChl — €CTh I'PAaBUTALIOHHOE I10JIe, UMECT MECTO 3apsii —
€CTh ICKTPOMATHUTHOE IOJIE.

Ho y xaxxnoif s1eMeHTapHOH YacTHIBI KPOME JIBYX YHOMSHYTBIX €CTh Tpe-
TUI mapaMeTp, He CBA3aHHBIM HU C MacCOd, HU € 3apsSA0M. DTOT HapaMeTp —
CIIMH KaK KBaHTOBBIH aHAJIOT BPallCHHMS.

Torpa, cnenyst Joruke Y THAMBI, MOKHO CKa3aTh, YTO IPH MOSBICHUH B Ba-
KyyMe 3JIE€MEHTapHOW YaCTHLbl, UMEIOIIeH CIIMH, OyIeT MPOUCXOIUTH BO3-
MyIIEHHEe CpeJbl, NMPEeACTaBiIonmee co00H HeKkoe TPEeThe I0Jie, KOTOpOoe H
OyzmeT 00ycIOBIEHO COOCTBEHHO CITHHOM.
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B xoHue npouuioro cToneTus UTalbSHCKUN ydeHblid [[xoH Puum Hanucan
YpaBHEHHUE, KOTOPOE OIHCHIBAJIO BPALLIEHUE MACCUBHBIX O0BEKTOB, MOJOOHBIX
3BE37aM. B aTOM ypaBHEHUH NMPUCYTCTBOBAIM KO3()(HUIUESHTHI, KOTOPHIE, KaK
BEIICHIJIOCH, UTPAlOT (QYHIAMEHTAIBbHYIO poib B ¢u3uke. OHU MONTydHIH
Ha3BaHue K03} dunuentoB Puun.

Hmenno sti xo3dduureHTs! Ha (QyHIAMEHTAIBHOM YPOBHE OIHCHIBAIOT
TOPCHOHHBIE 0JIs1. Bripouem, 310 nocneanee 00CTOATENLCTBO ObIIIO OCO3HAHO
COBceM HellaBHO — BecHol 1997 rona.

B nauane HpiHenHero Beka (gpanunysckuil matematuk J. KapraH, paccmar-
pHBas YUCTO MAaTEMAaTHUYECKYIO 3aJ1auy, CBA3aHHYIO C [IOBOPOTOM M BpalllCHHU-
€M KOOPAMHAT, BBICKA3aJl TeHHAIBHYIO JOTaJKy, 32 KOTOPYIO OH MOT OBI MO-
ayunth HoGeseBckyro npemuto, Oyab OH QU3MKOM, a HE MaTeMaTHKOM (Ma-
TeMathkaM He Bpy4aroT HoGeneBckux npemuii). B ero pabore, omy0imko-
BaHHOH B 1922 rony, u€pHBIM 1o OenoMy OBUIO HANMCAHO: B IMIPUPOJE TOIDK-
HBI CYIIECTBOBATH MOJIS, TOPOKAAEMBIE YTJIOBEIM MOMEHTOM BPAIIICHHSI.

HUmenno Kapman 6vLn nepevim 4enogekom, KOMopulil U 86ell NOHs-
mue mopcuonHO20 NoJA.

3.1. PasBuTure Teopumn TOPCUOHHBIX nonen B Poccumn

HyxHo cka3ats, uto 3a nepuox ¢ 1922 mo 1980 roxasl TeopeTndecku mpex-
CKa3aHHbIE TOPCHOHHBIE MOJISI ONPENENIMIIH TIOSIBJICHHE OYCHBb OOJIBIIIOTO YUC-
Ja Hay4IHBIX paboT. OIHAKO TEepBOH M eIWHCTBEHHOW B MHpE IpYNIIOH Ha
kadenpe Teopernueckoil GpU3MKU, KOTOpask TOTOBUT CHELMAIMCTOB 10 TOPCH-
OHHBIM TOJIsIM, ObLTa 1 ocTaéres rpymma, cozaannas 20 et Ha3ax Ha (usmye-
ckoM dakynbrere MockoBckoro I'ocynapcTBenHoro YHusepcurera Jmurpu-
em JImutpuesndyem MBanenko (ckonuancs B 1996 r.). D10 06CTOATENHCTBO
HAIJIAAHO CBUZICTENBCTBYET O TOM, YTO MMEHHO B POCCHM NPOMCXOIMT HEUTO
HeoObIqHOE B 00OMacTé (yHIaMEHTAIbHBIX HAy4YHBIX 3HaHWII 0 BcenmeHHOIL.
3T0 06CTOATENBCTBO HACTOJIBKO 3HAUYUTENBHO, YTO O HEM MOKHO TOBOPHUT Kak
o ¢axrope Nel, onpexnemnsitomem ocoboe Mecto Poccun B pemenun npobiem
COBPEMEHHOT'0 MUPOBOTO HAyYHOTO KPH3HCA.

Crnenyer ynomsiHyTh, 4To uMeHHo rpymnmoit J[.JI. MIBaneHko Obuia monro-
TOBJIEHAa yHHKajbHas Oubiuorpadus, comaepikaiias IepedyeHb BceX padorT,
CBSI3aHHBIX C TOPCHOHHBIMH ITIOJISIMH, HAYMHAs C TPOLUIOrO BeKa. Y HUBEpPCH-
TEeT He HaWIEN CPEACTB Ha e€ m3maHue (CHTyauus OOBIYHAs B HALIN JHH), U
nosToMy 6ubimorpadus BeIIIIa B ['epMaHuy 110 HHUIMATUBE JOKTOpa X eI,
npodeccopa KénpHckoro yHHBEpCHTETa, OXHOTO M3 HEMHOTHX €BPONEHCKHX
CIIEIMAINICTOB 110 TOPCHOHHBIM ITOJISIM. Y IUBHTEIBHO TO, YTO JaHHAs OnO-
ymorpadus, KOTopas COTEPXKHT TOJBKO “CepbE3HyI0 HayKy”, ONHUCHIBaeT 6o-
aee 12 ThicS4 HAUMEHOBAHUI HAYYHBIX PA0OT 10 TEOPUH TOPCHOHHBIX MOJICH.
Mo>HO mpeacTaBUTh, HACKOIBKO MacIiTaOHO M HOAPOOHO OBbLIM MpopaboTa-
HbI 3TH NPOGJIEMbI B TEOPETUUECKOM ILIaHe. U Ipy 3TOM 10 HAaCcTOSILIEro Bpe-
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MEHH Halpo4b OTCYTCTBYET NOHMMaHHE IJIOOIBHOCTH HOBOTO 3HaHHSA, OT-
KPBIBILETOCS YEIOBEUECTBY, €ro TIIyOUHBI U OeCIpeaeIbHbIX BO3SMOXKHOCTEH.

Ecian 6bI MHE XOTENOCh IOJUEPKHYTH 30TE€PHUCCKUI MOMEHT IPOOIeMbI
TOPCHUOHHBIX IOJEH, BPSI M MOXXHO ObUIO OBI HAaTH VIS 3TOTO JIydIIyIO
WILTIOCTparyio. MoXHO cka3arh Tak: Hamy KocMmudeckue Yumtens ¢ KoHna
MIPOIIUIOTO BEKa PEIIMIH, YTO YeJIOBCUSCTBY MOKHO IIPHOTKPHITH 3aBeCy TailH
MHPO3JaHMs, U Ha4aId FOTOBHTb YEJIOBEYECTBO K NMPUHATHUIO HOBOTO (QyHza-
MEHTaJIbHOTO 3HaHUs 0 Mupe. IIpu 3TOM HE0OX0IUMO OBLIO YHECTh HErOTOB-
HOCTb K 3TOMY B IIOJIHOH Mepe OOJIbLIMHCTBA JIOZEH, HOTOMY CaM IMpOLEece
neperayy 3HaHUA NMpUoOpeTan acnekT 0co0oi aenukarHocTd. MHaue TpyaHO
TIPEACTaBUTh cebe, Kak BuAHeHIme (U3HKU-TEOPETHKH, KOTOpPBIE, KaKIo-
JHEBHO omnepupys kodp¢unueHTamu Pudu, HE CMOTJIH MOHSTB, YTO 3TH KO-
3¢ QHUIMEHTH ONHUCHIBAIOT UMEHHO TOPCHOHHBIE OIS,

KameHb npeTKHOBEHHST OKa3aJcs, 10 BCEH BUANMOCTH, B TOM, YTO, XOPOIIO
3Has o paborax Puum m sxemas ympoctuts curyarmio, Kapran pemm chop-
MYJIHMpPOBATh MOJXOAB! K ONMCAHHIO TOPCUOHHBIX I10JICH HE Ha CTPOrOM Mare-
MaTH4€CKOM yPOBHE, a HEKUM (PEHOMEHOJIOTHYECKUM 00pa3oM B BHIE I'MIIO-
Te3bl, KaKk eciu Obl OH roBopwi. “JlaBaiiTe MPEAIoJIOKUM, YTO IPOLECCHI,
CBSI3aHHbIE C KPYYECHHUEM M BPAILCHUEM, MOTYT OBITh ONMCAHBI, €CIIH UCIIONb-
30BaTh TaKWe-TO reoMeTpudeckue mnpexacraBieHus’ . OH He aKIEHTHPOBAI
BHUMAaHHUS Ha TOM, HACKOJIBKO afeKBaTHA PEATbHOCTSIM B IIPUPOJIE Ta TEOMET-
pHsi, Ha KOTOPYIO OH OIHPAIICSL.

3.2. Teopusa TOPCUOHHLIX MNOSEN U IKCMEPUMEHT

Eme B cepenune 70-x romoB ObUIO ITOKa3aHO: IPH PACCMOTPEHHU TOPCHOH-
HBIX II0JIed HMEHHO ¢ TOYKH 3peHus reomerpun Kaprana, mocienane He Mo-
TYT HUKOMUM 00Opa3oM OBITh HAOIIOJAEMbI - HH B €CTECTBCHHBIX SIBICHHSIX
NPUPOABI, HU B TaOOPATOPHBIX IKCIEPUMEHTAX. ITO OBLIO CBS3aHO C BEJINYU-
HOM KOHCTAHThI B3aUMOJAEUCTBUS, PACCUNTAHHOM ISl HUX TEOPETUUECKHU.

Kak u3BecTHO, A1 COMOCTABICHUS] MHTEHCUBHOCTH IPOSIBICHHS Pa3ind-
HBIX (u3nueckux (aKTOpPOB, UMEIOIIUX IOJEBYI0 HPUPOAY, B (usuke ObLI
BBeI€H Oe3pa3MepHBIA IapaMeTp - KOHCTaHTa B3amMmopeiictBus. CaMbIMH
CHJIBHBIMH SBJISIOTCS sSIEpHBbIC B3aumMozeiicTBus. OHU yCIIOBHO IPHUHSTHI 32
eIUHHLY. DJICKTPOMArHUTHOE B3aUMOCHCTBHE UMEIOT KOHCTaHTy 1/137 niu
Menee 1072, TpaBHTALOHHOE B3aHMOEICTBHE MMEET KOHCTAHTY mopsiaka 10
0, r.e. ma 38 mopsKoB c1abee, a KOHCTAHTA CIIMH-TOPCHOHHBIX B3aHMOJICH-
CcTBHIi oreHuBamack BemmunHoi ot 107 1o 107%, T.e. emé mourn Ha 30 mo-
psIIKOB ciabee, YeM KOHCTAaHTa IPaBUTALHH.

[TosTomy camu Qu3HKH, H3y4aroLe TOPCHOHHBIE MOJIs, Ha BOIPOC 00 JKC-
MEePUMEHTATBHOM HAOMIOAEHUN TOPCUOHHBIX B3aUMOJEHCTBUH, TIOMHS CTONb
MHU3EPHYIO BEIMYHMHY KOHCTAHTHI B3aMMOJIEHCTBHS, OTHOCHIH POJb IIOJICH
KpY4eHHSI K OOJNACTH YHCTO TEOPETHYECKHX MpoOJieM, MMEIOMNX 3Ha4deHHE
pa3Be 9To JuIst GoJIee MOHOTO MOHUMAHHS 3aKOHOB YCTPOHCTBA 9TOTO MHPA.
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B ckonb-HUOYb CYIIECTBEHHOM BIMSHHS Ha MPOLECCH CYLIECTBOBAHHSA U
pa3BUTHS MHPO3JaHHS TOPCHOHHBIM B3aHMOIEHCTBHAM IPOCTO-HANPOCTO
OBLIO OTKA3aHO.

IToBOPOT B CO3HAHMY, U MPEXIE BCETO y POCCHICKUX YUEHBIX, IPOU30MIEN,
KOTJIa CTajo SICHO, YTO OHU MMEIOT Jiello He ¢ reoMmeTpueii Kaprana, a ¢ reo-
MeTpuei Puuun.

PaccmatpuBast mporeccsl BpallleHusl B paMKax 3Toi (H3MYEcKoil peaabHO-
CTH, OHH TPEXJE BCEro MNPUILIM K BBIBOJY O BO3MOXKHOCTH HAOIIOACHUS
MPOLECCOB, CBA3aHHBIX C TOPCHOHHBIMU TosiMU. bosee Toro, 3Tu mpoueccs
OKa3aJlNCh BECbMa MHTEHCUBHBIMH, a KOHCTAHTa B3aMMOAEHCTBHS ISl TAKOTO
KJIacca TOPCHOHHEIX IOJIEH, KaK 2IEKTPOTOPCHOHHELE, OKasanack 107 — 107,
3TO HECKOJIBKO citabee AIeKTPOMArHUTHEIX B3auMojeHcTBuil. Ho atoro oka-
3aJI0Ch BIIOJIHE JJOCTATOYHO, YTOOBI HE TOJBKO YCHEIIHO HAOIIONAaTh U Peru-
CTPUPOBATh TOPCHOHHBIC B3aUMOJEHCTBUS, HO MMETh NPAKTHIECKUE PE3yib-
TaThl, IPUIEM BechMa M BECbMa CyIecTBeHHbIe!

HyXHO momgyepkHyTh, YTO TaKOE MOHMMAHUE TOPCHOHHBIX TOJIEH HMMeeT
MecTo ToJIbKO B Poccuu. DTOT (hakT HACTONBKO 3HAUUTEINIEH, YTO OH MOXET
ObITh 0003Ha4YeH Kak (aktop Ne2, Tarke onpeaensionuii ocoboe mecro Poc-
CHM B CTaHOBJIEHUH HOBOTO HAayYHOTO MHPOBO33peHHUs uenoBeuecTsa. IIpen-
CTaBHUTENN 3apyOeKHOH Hayky B OOJACTH TEOPHMM TOPCHOHHBIX MHOJIEH ITO-
MIPEXHEMY YTBEPXKIAIOT, YTO PEANbHBIX IPOSBICHUH 3THUX IOJEH, KOTOpHIE
MOXHO HaJIeXHO 3a(HKCHPOBaTh, HET M OBITh He MOeT. OniTs HabmonaeM
ouepeHOe HeNpUsITHE OUeBUAHBIX yxe (akToB. U omsars Poccust mokaseiBaer
pUMep NPOJBUHYTOTO MOHMMaHMUA HOBOro 3HaHus o Bcenennoi. Hlok ot
OCO3HAHHUs TOTO, YTO JaBHO OCO3HaHO B Poccum, oxumaer 3aman, BeposiTHee
Bcero, nocie 1998 roxa.

3.3. TOpCMOHHBIE NONSA U KPU3NC COBPEMEHHOM DU3UKN

Jlns nosicHeHus cyiHocT! Gakropa Ne3, 0TJIOKUM IOKA B CTOPOHY TEOPHUIO
TOPCHOHHOTO MOJIS U COOBITHS, MpoHcxosaume B Poccun, u mocMoTpum Ha
CHTyalluIo B COBPEMEHHON (Pu3MKe BHE 3aBHCHMOCTH OT BCETO paHee CKa3aH-
HOTO.

O6pamaer Ha ce0st BHUIMaHHE TOT (DAaKT, 9TO B HAayKe CETOMHS HAKOIMIOCH
OoJiee Tpex AECSITKOB HKCIIEPUMEHTOB, KOTOPBIE COBPEMEHHas! (hH3HKaA 00BsIC-
HUTH HE MOXeT. boree Toro, B 11e10M psifie HAyYHBIX IIPEACTABICHHUH, JiexkKa-
LIMX B OCHOBE COBPEMEHHOH (U3HMKH (HampuMmep, TEOpUsi OTHOCUTEIBHOCTH
DiiHmTeiiHa, KBaHTOBast (U3MKa M KBAHTOBAs XPOHOAMHAMHUKA), €CTh MHOTO
HPOTHUBOPEYHIi, CHATh KOTOpBIE (PU3HKA IIPOCTO HE B COCTOSHHH.

ITpoTHBOpEUMs ITU TAKOTO MOPSJIKA, YTO HA NPOTHKEHNH nocneauux 10 et
HOSIBUJIOCH MHOXKECTBO MOHOTpaduii, myOanKaluii 1 MaTepuaIoB eKeroIHbIX
KOH(EpeHIHH, B KOTOPBIX TOBOPUTCS O TIIyOOKOM Kpu3uce (pU3MIecKol Hay-
KH.
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MbI yxe yHOMUHAIH, 9TO (U3MKA TaKKe HEOJHOKPATHO HAXOIMIACh B TY-
MUKE.

B koHIIe poILIOro Beka y4éHbIe-(PU3NKH CIUTAIH, YTO BCS HAyKa yiKe CO3-
JlaHa, HIYEer0 HOBOTO NPUBHECEHO OBITH HE MOXET, M 3HAHUS YEJIOBEYCCTBA O
IIpupone Bceodbemmonm. B Hauane Beka mpodeccop YKo ToBOpHI, UTO,
IUIsL TOTO, YTOOBI Halle 3HaHue o [Ipupojae ObuTO0 abCONIOTHBIM, a 31aHue (u-
3MKH OKOHYATENIbHO IOCTPOCHO, HAaJA0, KaK OH BBIPAa3WIICs, “yCTPaHUTH JBa
OeJbIX MATHBIIIKA” |

— CHATh PACXOXICHUS MEXIY TCOPHH M IKCIEPUMEHTOM JUIS H3ITydCHHUS
a0COJIIOTHO YEPHOTO Tela,

— pEeUIUTL CIOPHYIO Hp06neMy HUHTEpIIpETAalluu OIIbITOB MaiikenbcoHa.

Hapo sxe ObII0 Tak CIyYHTHCS, YTO MEPBOE MATHBIIIKO IPHBENIO K CO3IaHUIO
KBAaHTOBOM MEXaHWKH, a BTOPOE CTaJI0 OXHUM M3 (haKTOPOB, CIIOCOOCTBOBAB-
IIMX BO3SHUKHOBEHHIO TEOPHH OTHOCHUTENBFHOCTH. B pesyinbrare, kak m3BecT-
HO, HayuHble npeocmagiienus uenosexa o Ilpupooe uzmenunucy nonno-
cmuio.

3aKOHYEHHOE 3/1aHie (PU3MKK OKA3aJIOCh JIMLIb IIOKOJEM CTPOSILIErocs He-
6ockpebda.

Ty ke cuTyaruo Mbl IMEEM U CETOJHS. MOXKHO CKa3aTh, YTO ISl 0OBsICHE-
HUSI SKCIEPUMEHTAIBHBIX MPOTUBOPEUNH OOS3aHBI IMOSBUTHCS HOBBIE STAXKH
(u3MIecKoro 34aHMs, Ha KOTOPHIX OyAyT HalJIeHbI IPUIMHBI PACX0XKICHHUH B
H3BECTHBIX 9KCIIEPUMEHTaX M YCTPAHATCS IPOTUBOPEUHSI IPESKHNUX TEOPHIA.

Hmenno meopusa usuueckozo 6aKyyma u mopcUOHHbIX NOJiel U 0KA3a-
1ach MaKoii HO8OIll HAYYHOU NAPAOUZMOI.

Ora Teopust pacumMpuia Hamie noHuManue IIpuponsl. OHa MONHOCTBIO
YIOBJIETBOPSIET MPHHIMIY IOMOJIHUTENBHOCTH. B cBOE Bpems MexaHHKa
DliHmTelHa Taoke Oblta Oonee obmeil, uem Mexanuka HproToHa, Teopueit —
n3 Heé MexaHnka HploTOHA BBITEKasla Kak YaCTHBIH CITydai.

Tak xe 1 Teopust HPU3UIECKOTO BaKyyMa MMEeT B KaueCTBE YACTHBIX CIIyda-
€B TEOPHUIO OTHOCHUTENEHOCTH DHHIITEHA U KBAHTOBYIO MEXaHHKY.

He Gyznem moBep>KeHBI MOJIUTHIECKO KOHBIOHKTYPE U IPOLUTHPYEM CIIO-
Ba ®. DHrenbca, T.K. yMHBIE JIIOAU NPHU JIFOOBIX MONUTHYECKUX CHCTEMAx He
MepecTaroT ObITh YMHBIMH MoAbMH. CKa3aHHOE UM B KOHIIE MPOILIOrO BeKa
TOYHO IMOJIXOIUT K mpoOieme Kpusnca B COBpeMEHHOH ¢usuke. OH ckasai:
“Ecian y 4denoBeuecTBa BO3HUKAIOT MPOOJEMBI, TO YEIOBEYECTBO HAXOAUT
pelIeHns, KOTOpbIe ABUTAIOT pa3BUTHE HAYKH OOJIBIIE, YeM COTHH YHUBEPCH-
TETOB”.

Wnmoctparmio 3Toro Ml HabMIOgaeM CEroHs.

Jlnst Toro, 94ToOBI LEJIMKOM OLIEHUTH IPaHANO3HOCTh Mpoucxoasmero B Poc-
CHHM, TTIOMHMO YHCTO HAYYHOTO acleKTa, HyXHO y4ecTb emé OoxHO 00CTOos-
TENBCTBO, O KOTOPOM CKaXkeM 0co00.

3.4. TopcroHHble nons n éuonone
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INonsiTue 6romoNs MPOYHO BOLUIO B HALITY XKHU3Hb.

Iockonbky ceronHs ¢u3MKa UMEET HE TOJBKO SICHOE HAyuYHOE TOHUMaHHE,
HO HOJIHOE SKCIIEPUMEHTAIFHOE MOATBEpP)KAECHHE, YTO Bce (pu3mueckue moss
TIOPOXKAAIOTCS SIEMEHTAapHBIMU YacTHIIAMU, U TaK KaK JKUBOH M HEKHBOW MHUD
YCTPOEHBI U3 OJHUX U TEX K€ aTOMOB U MOJIEKYJ, TO HEBO3MOXKHO CyHIECTBO-
BaHME Y XXMBOW MaTepHH TAaKOTO MHOJISI, KOTOPOro He ObLIO OBl y HEXHBOH
MaTepuu, U Hao0OpoT.

[TosTomy ¢ camoro Hayana ObUIO MOHATHO, YTO BBEACHUE MOHATHA “ OHOIO-
Je” MOKET TOJIBKO 3allyTaTh CHTyaluio. Tak 3TO B IEHCTBUTENBHOCTU U TPO-
U300 U IPOUCXOJUT IO CEH IEHb.

Ho B TakoMm cirydae, eciau OHOIOJIC HE SIBISIETCS HEKHM CaMOCTOSITEIEHBIM
T10JIeM, JTOMOJTHUTEIILHBIM K YK€ OIMCAHHBIM, U €CIIM MBI BcE ke HablrrofaeM
KaKHe-TO MPOSIBIEHHsI, KOTOpBIe 00Jiee CBOMCTBEHHBI )KUBOMY, Y€M HEXXHBOMY
(mnmH, ckakeM, y HEKHMBOTO MbI 3TOTO He HalOioaeM), TO CICAyeT M3y4UTh
(U3MYECKyIO CYIIHOCTh TeX HAOJIOMAEMBIX ITOJIEH MM W3ITyYCHUH W ITOHSTH,
Mo4eMy Te MM HHbIE CHelu(uuecKne ux MposiBICHHUS B MEPBOM CITydae BbI-
pakeHsl Oosiee, a BO BTOPOM MeHee sIpko. Tak u ObL10 caenaHo.

B konue 70-x ronoB ObUIO CHavasa BHICKA3aHO MPENOI0KEHHUE, HECKOIBKO
MO03XK€e MOATBEPKICHHOE SKCIIEPUMEHTANBHO, YTO BCE HEOOBIUHBIE SBICHMS,
CBSI3aHHBIC C DKCTPACEHCOPUKOM, TelenaThel, TeACKUHE30M, SABJIIOTCS IIPO-
SIBJICHUSIMH TOPCHOHHOTO IIOJIS YJIM, MOXHO CKa3aTh, TOPCHOHHOT'O OIS de-
JIOBEKa.

Ecmu TopcuoHHOe mose — moje Kpy4eHus, TO Y4TO K€ BpallaeTcsa B 4eIoBe-
ke? Atombl B Mouiekynax. Ilonasnsromiee GOJBLIMHCTBO aTOMOB, BKIJIOYast
H30TOIBbI IEPUOJUUECKON cucTeMbl MeHeneeBa, 3a peAyailliuM HCKIIOUYEHU-
€M, UMEIOT HEHYJIEBOM aTOMHBIN CIMH, T.€. YIJIOBOM MOMEHT BpalleHus. Bee
YaCTHI[BI, KOTOPBIE BXOJAT B aTOM — HEHTPOHBI U IIPOTOHBI SIIPA U AIEKTPOHBI
Ha opOHTax — emé M BPAIAIOTCs BOKPYT CBOSH OCH. JTO TOXKE MCTOYHUKH
TOPCUOHHBIX HOJICH.

OpHako BCe BEIECTBA, KAaK KHUBBIE, TAK U HEXHBBIE, COCTOSAT U3 aTOMOB. 11
KaMHHU, U MeTauisl. CIenuanucTy, CKakeM, 10 OMOJIOKalWH, B CYITHOCTH,
JIOJKHO OBITH BCE PABHO, YTO U3MEPATH: M10JI€ YETOBEKA HITH MOJIE MIIEHUIIBI,
TONIEBBIE XapaKTEPUCTUKH KyCKa PYbl HIIM TI0JIE TUIAHETAPHOTO Tela.

YenoBek, ME&XIy MPOUNM, SBIAETCA U HCTOYHHUKOM 3IEKTPOMATHUTHBIX H3-
Jy4eHHH, KaKk U JI000# 3apsoxkeHHbI npeamer. OQHAKO Ha 3TOM OCHOBaHHUU
MBI HE CTaHEM Ha3bIBaTh JAHHOE U3ITydeHHE OMOJIOTMYecKHM. MBI TOBOpUM
00 DJIEKTPOMArHUTHBIX CBOMCTBaX OMOJOTHYECKMX OOBEKTOB, M HHMKAKON
ITyTaHUIEl HE BO3HHUKAET.

B ciyuae ¢ TOpCHOHHBIM IOJEM MBI MOKEM CKa3aTh TO Xke camoe. buoio-
THYECKHE OOBEKTHI ABIAIOTCS MCTOUHHKOM M TOPCHOHHBIX U3JIy4eHHUH, KOTO-
pBI€, BO-MIEPBBIX, MOPOKAAIOTCS] CAMUM BELIECTBOM OHMOJIOTHUECKOTO 0OBEKTa,
a, BO-BTOPBIX, TeMHU crenuduueckumu GpopMaMu, B KOTOPBIX 3TO BEIIECTBO
HAaXOJAUTCS B KJIETKAX HAIIEro Tema.
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3aberast HECKOJIBKO BIEpE[], CKaKeM, YTO Pa3IMyHbIe yIaCcTKH Teja YeoBe-
Ka UMEIOT Pa3HyI0 CIIHHOBYIO XapaKTEPUCTUKY COCTABISIOINX UX JJIEMEHTOB.
Hanpumep, MeMOpaHBI B KIIETKaxX UMEIOT CIIMHOBYIO YHOPSIOYCHHOCTH, YTO
JienaeT ux 0ojee yCTOWYHMBBIMH, Ye€M OKPYKarolinue TKaHu. EcTh B Tene yerno-
BEKa MHOKECTBO TKaHEH, KOTOpBIE 00JIaIal0T CBOMCTBOM “CTEKON” — aMopd-
HBIX COCJIMHEHHUU. DTO MEXKCYCTaBHAs JKUAKOCTh, BEIIECTBO MO3Ta YeJIOBEKa —
9TH TKaHH, HA00OPOT, OYEHb XOPOLIO PearupyloT Ha BO3JCHUCTBHUS BHEIIHHX
TOPCHOHHBIX NOJIEH.

3.5. NeHepaTop TOPCUOHHbLIX U3MY4YEHUI N AKCNEPUMEH-
TanbHble CBOMCTBA TOPCUOHHbIX Nosien

Jlns Toro, 4TOOBI TOBOPUTH O CBOMCTBAaX TOPCHOHHBIX IOJICH WM H3ITyde-
HHH, HY)KHO UMeTh (QU3HYECKHd MpUOOp, KOTOPHIH MO3BOIISLT OBl MX M3y4aTh:
OT UTyYEeHHH MeNbYailllinX JacTHIl )KUBOH MaTepuy O MOJeH III0OaNTbHBIX
TIPUPOTHEIX KOMIUIEKCOB.

I'oBopst o panee obGentanHoM (akrope Ne 3 ¥, BEIpaxasich IPH 3TOM OBITO-
BEIM SI3BIKOM, MOKHO CKa3aTh, YTO HaM HCKIIOYHTEIIHHO NoBe3no. He Oynem
OCTaHaBJIMBAThCA HA MIPUYMHE 3TOTO “BE3CHUS”, a TAKKE Ha TOM, IIOYEMY 3TO
npousouio uMeHHo B Poccun. Ho MMeHHO poccuiickue CrenuaaucThl nep-
BBIMM TOHSJIM, KaK C/AENaTh yCTPOHCTBO, HA3BAHHOE TOPCHOHHBIM T'€HEPaTO-
pom. Takue ycTpoiicTBa NMPOHM3BOAATCSA KaK MPOMBIIIJIEHHbIE 00pa3lbl yxKe
6onee 10 set.

IMono6HO TOMY, Kak ¢ HOMOIIBIO paJHoNepeaTINKa MOXKHO OCYIIECTBIISATh
nepenady MHQOpPMAIMK C MOMOIIBIO AJIEKTPOMATHUTHOTO HM3JIy4eHHUs, TaK C
TIOMOIIIBI0 TOPCHOHHOTO T€HepaTopa MOXHO IOJTYyYUTh TOPCUOHHBIE M3ITyde-
HHA B TpeOyeMoM auana3zoHe yacToT. Ceidac 3TH yCTpoOHCTBa y)ke 3amaTeH-
ToBaHbl. [loHavyany oHM O4YeHb HIMPOKO HCHONB30BANNCH AT UCCIECAOBAHUMA
TOPCHOHHOTO TOJISI U TOPCHOHHBIX M3Iy4eHHUH, a M03Ke U JUI CO3AaHUs 3aBO-
JCKHUX TOPCHOHHBIX TeXHoJorui. CymiecTBeHHO OoJbllie BpEMEHH YILIO Ha
CO37IaHHe IIPHEMHUKA — CUCTEMBI PETHCTPALH TOPCHOHHOTO H3ITy4eHUs. JTO
OKa3aJoch ropaszo 6oree crnoxHOM npobiaemoit. Ho u Takoro poma npubopsr
Obu co3manbl. [lonararo, 4To HepBHIH NMATEHT HA NMPUEMHHUK TOPCHOHHOTO
H3JTy4eHUsI HOSBUTCS yXKe B OIIDKaiiiee BpeMsl.

OpHaKo MOsIBJIEHHE TOPCUOHHBIX T€HEPAaTOPOB CPa3y MOPOAUIIO OJIHY CEepb-
&3nyro npobnemy. Kakxoe-nmibo mpakTudeckoe HCIOIb30BAaHHE 3THUX H3Tyda-
Tened MoXkeT ObITh 3((EKTUBHBIM M JaXke BOOOIIE BO3MOXKHBIM TOJIBKO B
cllyqae MOHMMAHHUs CBOMCTB CaMHX TOPCHOHHBIX IOJIEH, XOTs ObI B OOIIMX
yepTaX. TONBKO B TaKOM CIy4ae MOXKHO BBICKA3bIBaTh MPEINOJIOKEHHS 00
OXKHJaeMBIX CBOMCTBAX JTHX IOJEH M JaBaTh MPOTHO3BI 00 MX IPAKTHYECKON
TIPUMEHHMOCTH.

Ora nocnenusist paboTa ObLIa BBINOIHEHA JOCTATOYHO OBICTPO.

Ceifuac MBI HONIBITAEMCS TIEPEUUCIUTH CBOMCTBAa TOPCHOHHBIX ITOJEH, Kak
BBICKa3aHHBIC TEOPETHYECKH M IOATBEPXKICHHBIC B XOZAe HCCIexoBaHMi (B
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TOM YHCIIE ¥ T€, O KOTOPBIX MBI YK€ TOBOPHJIN), TaK U CBOMCTBA, OOHAPYKEH-
HBIE B PE3YJIbTaTE SKCIICPUMEHTOB.

D10 OyAeT HEKWUi MTOTOBBIA MepeueHb. MBI clieflaeM ero B HECKOJIBKO He-
CTaHAApPTHOM TIPOTUB OOBIYHOTO BHJC. B CBSI3M ¢ TeM, 4TO STOT MaTepHal
npeaHa3HavyeH s u3ydaromux Kupyio DTuky — ArHH-I?'Iory — MBI, 10 Mepe
BO3MOXKHOCTH, TIOKQ)KEM CBSI3b YKa3aHHBIX B ATOM YUYEHHUHU CBONCTB peasibHO-
creit Tonkoro Mupa ¢ TeMH 3KCIIEPUMEHTAJIbHBIMU JaHHBIMHU, KOTOPBIE 10~
JIy4eHBI IPH UCCIIEIOBAHUH MPOLIECCOB, CBA3aHHBIX C TOPCHOHHBIM I1OJIEM.

3.5.1. 'cTouHUMKM nons

VICTOYHHKOM TOPCHOHHBIX IOJICH SIBJIsieTCS CIMH (KaK KBaHTOBas XapakTe-
PHCTHKA DJIEMEHTApHBIX YaCTHUI) MM YIIIOBOM MOMEHT BparueHus (Juist mac-
cuBHBIX Ten). [IpuyéM, ecin J0CTaTOYHO MACCUBHBIN OOBEKT BpAIlacTCs CTa-
1MoHapHO (y HEro He MEHSeTCs YIJIOBas 4acTOTa BPALICHHUS, OTCYTCTBYET
Hpereccusi, a Macca PaBHOMEPHO paclperelieHa BOKPYT OCH BPALICHHs), TO-
I7la OKOJIO 3TOro 00beKTa BO3HHKAET IOCTOSHHOE TOPCHOHHOE moJe. [1o ana-
JIOTUH C JIEKTPOMArHETH3MOM €ro MOXKHO Ha3BaTh craTmdeckuMm. Ecmm xe
KaKkoH-MO0 M3 CTallMOHAPHBIX ITAPAMETPOB MEHSCTCS, TO BOSHUKAET BOJHO-
BOE TOPCHOHHOE M3iydyeHHe. B ObITy, B Hamieli OBCEAHEBHOU KHU3HH Opra-
HHM3M JI000T0 4eJOoBeKa HCIBITHIBAET BO3JCHCTBUE B PABHOH Mepe TOTO U
JpYroro: U CTaTUYECKOT0, ¥ BOJHOBOTO TOPCHOHHOTO mois. Hampumep, Tak
Ha3bIBa€MOE I'eO0NaTOTeHHOE U3IIydeHHE SBISETCS POSBICHUEM CTaTHUECKUX
TOJICH, a M3JTy4eHHs B POIeccax OHOPE30HAHCHOTO JiedeHus (LeNTUTENbCTBA)
— 9TO MPOsIBIIEHHE, KaK IIPABUJIO, BOJHOBBIX MOJIEH.

OpHako BpallleHHe WK CIIUH — 3TO HE €AWHCTBEHHBIH MCTOYHHK TOPCHOH-
HOro noJisi. TOpCHOHHBIE TOJISE MOTYT BO3HUKAThH TOT/A, KOTJla CaMOT0 HCTOU-
HHUKa HET M He OBUIO BOBCE. JTO yxXe HeKas d30Tepudeckas cutyanus. V1 B
330TEpHUECKON JUTEpaType MoAOOHBIE YTBEPIKACHHS IIUPOKO M3BECTHBI KaK
“CcoTBOpEHHUE MIPOSIBICHHOW MaTepUH U3 HUYEro” .

Ha ObiToBOM si3bike Takoi 3ddext moxker ObITh Ha3BaH “dddexkrom pop-
Mbl” . [IposiBisieTcs 310 cnexyromum o0pa3om.

Ecnn y Hac umeeTcst MaTepHaIbHBIH 00BEKT, UMEIOIINH (OpMy KOHYyca — HE
Ba)KHO U3 YEro OH CHENaH: U3 MeTaula, OyMary, BOCKa, ITOJIBIH OH WM JINTOH
H T.J., — OH TaK UCKaXKaeT JMHEHHYIO CTPYKTYpY (pH3HuecKkoro Bakyyma, 4To
OTBETHOH peaknuel CHCTeMBbI “KoHyc—cpeaa” sSBISeTCs N3MEHEHHE CIIMHOBO-
TO COCTOSTHHS (PU3NUECKOTO BaKyyMa.
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Puc.2. ﬂuazpa.wua Hanpaeji1eHHoCmu Cmamu4ecKoz2o
MmMOPCUOHHO20 nOJIA, co3oasaemozo KOHYCOM

B pesynbrare Hajl KOHYCOM Mbl (PUKCHpYEM IIpaBOE TOPCHOHHOE MOJIE, a 3a
HHM — 3a OCHOBaHHMEM — JIEBOE TOPCHOHHOE Toie. CerofHs 3TO CBOMCTBO
KOHHUYECKOTO 00BEKTA yXKe HCIONIB3yeTCs Ha MIPaKTHKE.

Bce Tena m:060# (opMbI HOPOXKAAIOT TOPCHOHHOE T10J1€, HAIIPUMED, LIMINH-
Ipbl. Y KOPOTKOro IMIHHApa (auameTp Goliblie MOJOBHHBI OOKOBOW CTOpO-
HBI) U3 TOPLOB UCXOJUT MpPABOE I0Jie, a C GOKOB — JieBoe. Y IJIMHHOIO LH-
JauHapa (IuaMeTp MHOTO MEHBIIE MOJIOBHHBI OOKOBO# CTOPOHBI), HA0OO0POT,
W3 TOPIIOB HCXOAUT JIEBOE IIOJIE, a ¢ OOKOB — IIPaBoeE.

Heo0xoauMo ymoMsHyTh €€ OAMH HWCTOYHHUK TOPCHOHHBIX MOJeH. DTo
3IEKTPOMArHUTHbIE 1oJs. EciM mMeercst 00beKT ¢ Maccoif, TO BOKPYT HEro
BO3HHUKAET I'PABUTAI[MOHHOE MOJE, U MBI HAONIOAAEM TOJIBKO I'PaBUTAIHOH-
Hble 3¢ dexTsl. Ecin umeercst 00beKT ¢ BpallieHHeM — TO BOSHHKAET TOPCHOH-
HOE TI0JIe, ¥ MBI BUIUM TOJIBKO TOpcHoHHEIE 3 dexTer. OqHako mpupoa pac-
TIOPSIIMIIACH TAaKMM 00pa3oM, 4TO TaM, IJie eCTh UCTOYHUK DJIEKTPOMArHUTHO-
ro mnoist (He MMeeT 3HAYCHUs, SBJSCTCS OHO CTATHYCCKUM MIIM BOJIHOBBIM),
TaM aBTOMaTHUYECKHU BO3HUKAET TOPCUOHHAs KOMIIOHEHTA. JIpyrMU CIOBaMH,
3NIEKTPOMArHUTHOE MOJIe He CYIIECTBYeT 63 TOPCHOHHON KOMIIOHEHTHI.

3.5.2. Baanmogencteme TOPCUOHHBIX Monen

CeropHsi, Korga (GU3UKH TOBOPST O 3apsijiaX, OHH UMEIOT B BUIY 0000MIEH-
HOE IMOHUMaHue 3apsaa. sl TOPCHOHHOTO MOJISl TAKAM 00O0OIIEHHBIM UCTOY-
HUKOM OYZIeT Bpallaroliuiics, CIHHUPYIONIHNA 00BEKT WK Telo, 00JaIaromiee
BEIIIEONNCAHHBIM “3pexroM dopmbr”’. C yu€roM 3TOro, BTOPOE CBOHCTBO
MOKHO XapaKTepu30BaTh TaK: OJHOMMEHHBIC TOPCHOHHBIC 3apsibl (T.e. 00b-
eKTBI, BPAIIAIOIINECS] B OJHY CTOPOHY) MPHTSATHBAIOTCS, PAa3HOUMCHHbBIC —
OTTAJIKUBAIOTCSA. DTO OJHO W3 KapAWHAJIBHBIX OTIMYHHA TOPCHOHHBIX 3apsiioB
OT 3apslI0B AeKTpuueckux. [Ipu 3TOM HaloO 3aMETHUTH, YTO 3TO OOCTOSTENb-
CTBO YETKO M OJHO3HAYHO OBLIO 3amucaHo B nmucbMmax Enensl MBaHoBHBI Pe-
pux. OHa mucana, 4To “ICUXMYecKas YHEPTHs UMEET CBOWCTBO MarHHTa; Ka-
KIoe ¢€ HANpPsDKCHHUE MPUTATUBACT K ceOe 3apOIbIil SHEPTHH OKPYKaroImeit” .
Kak Bugure, 3T0 CBOWCTBO TOPCHOHHBIX IMOJICH OBUIO BBIICICHO €IIe Ha CTpa-
Huax XXupoi JTHKH.
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3.5.3. CBoKcTBO namdaTu

Ecin y Hac uMmeercst 00BbEKT, CO3alONINi TOPCHOHHOE TOJIE, B IPOCTPAHCT-
BE BO3HHUKAET CNMHOBas MoJsipu3aiys. Toraa gpusnueckuil BaKkyyM HauMHaeT
MPOSBIIATH MOJNEBBIE XapaKTepUCTUKHU. IIpHdéM 3TH XapaKTEpPUCTHUKH MpO-
JOJDKAIOT CYIIECTBOBATh U PETUCTPUPYIOTCA U MOCIE HCUE3HOBEHHS WITH yJa-
JIEHHs BPAIIAIOIIETOCS 00BbEeKTa. DIEKTPOMarHUTHAsI U TPaBUTAlMOHHAS IO-
JSIpU3aIys TTO0OHBIMH CBOMCTBAMH He 00JIaIatoT.

[MprauHa 5TOr0 B 0COOCHHOCTH CTPOEHHs (PU3NYECKOTo Bakyyma. B Hero-
JSIPH30BAaHHOM COCTOSIHUYM (PU3HUECKUI BaKyyM COIEPXKHUT B KaXKAOM CBOEM
COCTaBHOM JJIEMEHTE - (PUTOHE - KaK ObI JjBa KOJBLEBBIX BOJHOBBIX HAKeTa,
KOTOpBIE BPAILAIOTCS B MPOTHBOMONOXKHBIX HampaBieHusX. OU3NKN Ha3bIBA-
10T 3TO NIPaBblil M J€BbIA CIMH. [lepBOHAuanbHO OHM CKOMIIEHCHUPOBAHBI U
CyMMapHbI MOMEHT BpallleHHUs paBeH HyIo. [loaToMy BakyyMm ceOst HUKaK He

> G

Puc.3. Qumonnasn cmpykmypa huzuueckozo 6axyyma

v

OpHako, eCli B BaKyyMe IOSBIISETCS OOBEKT C BPAIlEHHEM WM CIIMHOM,
KaK 3TO M300pakeHO Ha pHc. 4, Torga Te 0ObeKTHl, OCh BPAILEHUS KOTOPHIX
COBINAJAeT C ITOH OCHIO, COXPAHSIOT TO K€ BpallleHHe, a 0OBEKThI, OCh Bpa-
IIEHNs KOTOPBIX OblIa NEPBOHAYAIBHO OPUCHTUPOBAHA B IIPOTHBOIOJIOKHYIO
CTOPOHY, IOJ ICHCTBHEM CIIMHUPYIOLIEr0 00BEKTA HCIBITHIBAIOT HHBEPCHIO,
M UX OCH BPAICHUS] MCHSIOTCSI.
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S
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Puc. 4. luazpamma cnunoeoit npoooavHoil nonapusayuu
dusuuecxozo eaxyyma

ITpu 5TOM Ha CyOKBaHTOBOM (DPHU3HMUECKOM YPOBHH, KAKUM U SIBIISETCS CHC-
TeMa (PUTOHOB, B IIOJTHOM COOTBETCTBHU C IIPEACKa3aHMAMH aKajgeMuka A.A.
MapxoBa AeHCTBYIOT UHBIE (pu3HUeCcKUe 3aKOHBI.

JIst 3JIeKTPOMArHUTHOTO U IpaBUTAlMOHHOTrO noiist (puc. 5 u 6) curyanyus,
Kak yxe ObUIO CKa3aHO, 00CTOUT UHAYE.

4 4
q : :» : :»
Puc. 5. /luazpamma 3apa0060ii nonapuszayuu gusuueckozo 6axKyyma

Ectb 3HeKTpOMaFHI/ITHbIﬁ 3apAan, U OKOJIO HErO BO3HUKACT JJIEKTPOCTAaTHYC-
ckoe moiie. Ecim 3apsn y6paTb, mose ucuesner. Her ucrounnka — HeT 3apsnaa.

{e—

—

Puc. 6. Juazpamma zpagumayuonnoi noaapuzayuu
duszuuecxozo sakyyma

Ecnn e nMeeTcs 00bEKT CO CIIMHOM, BCE COCTOSIHUSI KOTOPOTO yCTOHYMBEI,
TO TIPH MCYE3HOBEHHH CaMOT0 00BbEeKTa HOJIIPU30BAHHOE COCTOSIHUE (r3nde-
CKOro BakyyMa octaérest. [lonHast aHamorus ¢ mamMsTsio.

Dto Tarke ObUI0 npenckasano Enenoii iBanoBHoii Pepux. OHa mucana, 4to
TICUXWYECKasl PHEPT U 3aredaryieBaeT 00pa3bl Ha IIIAaCTHIECKOH KOCMUYECKOH
cyocranuuu. Pusnyeckuii BaKyyM — 3TO IMEHHO Ta “IJIacTHYecKas KOCMUYe-
cKkas cyOcTaHImsa” , KOTOpas AeHCTBUTENBHO 3aredaTiieBacT 00pa3bl.

Hampumep. 5 cixy B 9TOM 3aje Ha 3TOM MecTe yxe 2 yaca. Te anemeHTap-
HBIE YaCTHI[BI — IPOTOHBI, HEUTPOHBI, AEKTPOHBI — U3 KOTOPBIX COCTOUT MOE
TEJIO, CO3Jal0T COBOKYITHOE TOPCHOHHOE moie. dusmueckue 3JIeMEeHTH Yepes
CBOM sIJICpHbIE U aTOMHBIE CITHBI TaKKe CO3/al0T TOPCHOHHBIE Touist. 1 moka
s CHDKY, IPOUCXOINT NOJISIPU3alMs BakyyMa. S BcraHy U yiiny, a 9Ta HOJIsIpu-
30BaHHas cpea ocraHercs. CrienuannucT-3KeTpaceHc ckaxker: " Ocrancs Qan-
ToM”. Bpems xu3HM M “IDIOTHOCTH” Takoro (haHTOMa 3aBUCAT OT TOTO, KaK
JIONITO 51 HAX0XYCh B JaHHOM MecTe. IocKonbKy HHTEHCHBHOCTh MOETO H3ITy-
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YEeHHUs HE OUCHb BEJIMKA, TO HE3HAYUTENbHA M CTENEHb MOJAPH3ALMU TIPO-
CTpaHCTBa. A s TOro, 4T00bI (JaHTOM XOPOLIO 3ahHUKCUPOBAIICS, HYIKHO HITH
JUIITENIbHOE BO3JEHCTBHE, WM 0oJlee MHTCHCHBHBIN HMCTOYHUK. Y Ka)KIOTO
YeJ0BEeKa eCTh MECTO, K KOTOPOMY OH IpPUBSI3aH KECTKO — 3TO KPOBaTh, Ha
KOTOPOH OH CHHT. Y HEKOTOPHIX — pabodee Mecto. He kaxkablii U3 31ech npu-
CYTCTBYIOIIMX Ha MPOTSDKEHUH CBOEH JKU3HHM MCHSUI 9TH MecTa 0ojiee 0JJHOTo
pasa. CymiecTByIOIINH B TaKUX MecTaX (paHTOM 3a CUET BHEIIHUX (UIIOKTYya-
Ui pa3pyIIUTh O4eHb HEMPOCTO.

3.5.4. 'HopmaLMoHHOoe norne

O cuenymomeM CBOUCTBE TOPCHOHHBIX IOJICH MBI yXK€ YIOMHHAIU. TOPCU-
OHHBIE TOJIS TepefaroTcsi MHGOPMAIMOHHO, a He 3Hepretndecku. Ho mpu
3TOM HYXHO OTMETUTh OJIHO CYIECTBEHHOE 00CTOSTENbCTBO. BHEIHUM TOp-
CHOHHBIM IIOJ€EM Y O0OBEKTa MOJKHO HM3MEHUTh BHYTPEHHIOIO CIIMHOBYIO
CTPYKTYpPY (OPHEHTALMIO CIIMHOB HJIM OCEH BpAILeHHs), He 3aTpavymBasi Ha 9TO
SHepruio. B aToM cyTh HHPOpPMALOHHOTO XapakTepa TopcuoHHOro nosst. Ho
HU3MEHEHUE CIIMHOBOH CTPYKTYPHI 00BEKTa, B CBOIO 0YEPEb, MOXKET IPUBECTH
K TOMY, 9TO (pU3NUECKUE XapaKTePHCTHKU, KOTOPHIE CBSI3aHBI C €r0 SHepruei,
HM3MEHATCS. DTO OyJeT BTOPUYHBIM, HO YK€ DHEPIETHYECKHM CIICICTBUEM
TakoBbI 3KCIEPUMEHTANBHBIE PE3YNbTATHI, MOMyUYeHHbIE HA CTPOro (usuue-
CKOM YpOBHE.

Korna B xoHIle MpoIIoro - Havane HbIHEIIHero Beka TaitHas JlokTpuHa U
yuenue JKuoit OTtuku nepenasamuck Yuutensimu E.Il. brnaBarckoit u E.JM.
Pepux, Torna coBepiieHHO OIPaBIAHHO PEUb BEJIACh O KOCMUYECKUX DHEPIU-
AX, 0 ICUXUYECKUX 3Heprusx. MmMenocs B BUAY, UTO UX CIEACTBUS MPOSBIIA-
I0TCSL BECbMa HMHTEHCHBHO U 3Heprerndeckd. OIHAKO €O CTPOrHX MO3ULUI
COBpPEMCHHOH (DHM3WKH, B OCHOBE ITHX SIBICHUI HET HUKakuX dHepruil. [lcu-
XHYecKasi JHEeprus mnepenaér Bo3aeicTBue MH(POPMALMOHHOE. YMECTHO emié
pa3 nporutupoBats Eneny MBaHOBHY, KOTOpasl mucaia, 4To “ycTpemIeHHe
sHepruii (unTaeM — ungopmayuu) MOXKET OBITh HACTOJBKO CHJIBHBIM, YTO
Oyner crocoOCTBOBAaTh BOSHUKHOBEHHIO (DM3MUYECCKUX sIBICHUH . MoxeT mo-
BEICUTBCSI TEeMIlepaTypa 0OBEKTa, OH MOXET PacKOJIOThCS, MEePEABUHYTHCS.
310 BCE PHEpPreTHdecKue IpoIeccs — (Gu3ndeckue SBICHUS, MOPOXKIEHHEIE
HH(OPMAIIOHHBIM, HO HE YHEPTeTHIECKUM, TOPCHOHHBIM BO3JICHCTBUEM.

3.5.5. PacnpocTtpaHeHne TOPCUOHHbIX nonen B punanye-
CKUX cpepax

Cpenioif, depe3 KOTOPYIO pacipoCTPaHIIOTCs TOPCHOHHBIE MOJISI U TOPCHOH-
HbIC BOJIHBI, sIBisieTcs: (usnueckuit BakyyMm. Ousndeckuii BakyyMm MO OTHO-
IIEHHIO K TOPCHOHHBIM ITOJISIM BEAET ce0sl Kak rojorpadudeckas cpea.

ITockosibKy TOPCHOHHOE IOJIE HE MMEET YHEPIeTHYECKUX XapaKTEPHUCTHK,
TO IIPU IPOXOKACHUH depe3 (pU3NIecKue cpebl He MPOUCXOANUT dHEepreTude-
CKHX TIOTeph M, CJICIOBATENbHO, OCIA0ICHUS] HHTEHCUBHOCTH IOJS. DTO 03-
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HA4aeT, YTO CIPATAThCS OT TOPCHOHHBIX MOJICH NPAKTHYECKH HEBO3SMOXKHO.
MBbI Bce ¢ TOYKM 3pEHHsI TOPCHOHHBIX MOJICH SIBJISIEMCS OTKPBITBIMH M 0011ie-
JOCTYIHBIMH (Tpoliie roBopsi, Mpo3pauHbiMu). IIpuueM 10001 YenoBek cro-
co0eH K BOCIPHUATHIO 3THX Oe33HepreTmueckux mnosei, koropslie B JKupoit
OTHKE UMEHYIOTCS NICUXWYECKHIMH SHEPTUsIMH, a B (QU3UKE — TOPCHOHHBIMU
nosiMu. OKa3bIBaeTCs, ecJi OBl BCe MBI BJIAJIENU UX BOCIIPHUSATHEM, TO B Ha-
meM Mupe He ObUIo Obl MECTa HE TOJBKO MPECTYIMHHKAM, HO Ja)e MPOCTO
JTIOASM C HEYMCTBIMU IOMBICIaMH. Bcee 310 Takke ObuIO HpenckasaHo. B
nuceMax E.W. Pepux rosopunock o ToM, 4to “cepbl NCUXUUECKOH IHEPTUU
MPOHMKAIOT BCE MPOCTPAHCTBA” .

3.5.6. CkopocCTK pacnpocTpaHeHNs TOPCUOHHBIX NOSen

Bo Bcex coBpeMeHHBIX yuyeOHHKaX U B MOHOTpadUsIX YTBEP)KAAETCS, YTO B
NpUpoAe He MOXET ObITh CKOpOCTell BblIe ckopocTu csera. IIpu 3tom He
OYeHb IIyOOKO MBICIISIIHE CIICHUATHMCTEI, a TeM 0oJiee He 0YeHb I'PAMOTHBIC
m00UTENN, CChUIAalOTC Ha DiHmTelna. OIHAKO, OH HUKOTAAa STOTO HE JJOKa-
3pIBajl, OH 3T0 mocrtyiupoBai. B ocHoBy Teopum OTHOcuTenbHOCTH OiiH-
MITeiHa, €CII MAKCUMAaJIbHO YIIPOCTHUTH €€ mpeaMOyiTy, TOJOKEHBI TPH Clie-
JYIOIUX JOIYILEHUS

1. [laBaiiTe MpEIIOIIOKUM, YTO IIPOCTPAHCTBO, B KOTOPOM Pa3BOPaAYHBACT-
Csl TPaBUTALMOHHBIN CIICHApHUil, MOXKET OBITh OMHCAHO reoMmerpueii Pu-
MaHa.

2. JlaBaiiTe TPEAINONIONKHUM, YTO CKOPOCTH PACIPOCTPAHCHHS TPaBUTAIIH-
OHHBIX CUTHAJIOB PaBHA CKOPOCTH CBETA.

3. JlaBaiiTe mpeAmnoNoKUM, YTO IPHHIUI OTHOCUTEIBHOCTH, KOTOPBIH CO-
OTBETCTBYET PACCMATPUBACMOI CHTYaIllH, — 3TO MPHUHIUI OTHOCUTEIIb-
HOCTH JIOKJIHO-JIOPEHLIOBBIX CUCTEM OTCUETA.

U ucxoosn uz smux mpex oonyujeHuii, paccMompum, Kakoga npu 3mom no-
JYHUMCs. meopus 2pasumayui.

Cam DHHIITEHH, KCTaTH TroBOps, K cBoeil paboTe OTHOCHICS OYEHb CHEep-
xanHo. OH roBopmi: “To, 9To 5 chenan, BCEro JIMIIL OJWH M3 BO3MOXKHBIX
croco0oB onucaHus rpasutauu’ . OH BOBCe HE paccMaTpHBajl CBOIO paboTy,
KaK HEeKyI0 MCTHHY B HocienHel uHcraHuuu. [Touemy, Tem He MeHee, Gpu3nka
HPHUAEPKUBAIACH 3TOI TOYKM 3pEHUs Ha NPOTsDKeHHH croserus? OHa mpu-
Jep’KUBaNach 3TOH TOYKM 3pEHHs BHOJHE crpaBeanuBo. C mo3unuii camoro
CTpOroro (u3mMKa, Mbl TOJILKO TOTAA MOXKEM OTKa3aThCs OT 3TOM TOYKH 3pe-
HUSI, KOTJIa CMO’KeM OOHApyXXHUTh XOTSI ObI OJIMH €CTECTBEHHBIH MII CMO/IEIH-
POBaHHBIH IIpoLecC, KOTOPBIH OBI MPOUCXOIMII CO CKOPOCTHIO OOJIBIIE CKOPO-
cTH cBeTa. VIMEHHO Torzia y Hac MOSIBUJIOCH ObI OCHOBaHUE PACCMOTPETh HHOH
BapUaHT TEOPHUH TPAaBUTALUK: KaKOH TOJDKHA OBITH (DM3HKA TAKUX-TO IIPOIIEC-
COB, TAKUX-TO SIBJICHUH, TAKUX-TO MOJIEH, ECIU CKOPOCTHU MPOLECCOB OOJbIIe
CKOPOCTH CBETa.
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Ha ceroans ¢u3suka HaKoNmuiIa OKOJIO AECATKA 3KCIEPHMEHTAIBLHO HAOIIIo-
JACMBIX SIBJICHHMH M IIPOLIECCOB, KOTOPBIC MPOMCXOASAT CO CKOPOCTSAMH, Ha
TIOPSIIKY PEBHIIIAIOIIMI CKOPOCTh CBETA.

B xypuane “Ycnexu ¢usndeckux Hayk” (1989, 1.140, Beim. |11) Obuta npu-
BezieHa Oosnbast o030pHas crates JIL.U. MaTBueHKO 10 HaOMIOAEHHUIO CKOPO-
cTeil ABIKeHNSI 00BEKTOB B KocMoce. Beuto yka3aHo Gonee moirytopa ecsT-
KOB 3B&3/1, KOTOPbIE JIBHKYTCS 110 OTHOLICHUIO K HAaM - KaK K TOUKe HalJozie-
HHUS - CO CKOpOCTsMH, moutd B 20 pa3 MPEeBBILAOIINMHE CKOPOCTh CBETA.
ITpuBeneHbl faHHbIE, B KAKMX 00CEPBATOPHUAX M KTO 3TO HAOIIOZAN, a TaKKe
OITMCAaHbI METOJIbI U3MEPECHUH.

W3 mxonsHOTO Kypca (M3HKM M3BECTHO: MOCKOJIBKY CBET OT KaXIOU 3Be3-
J6I MIET MIJUIAOHBI JICT, TO MBI HaOJIfo1aeM 3Be3/1HOEe HeOO, MHOTHE OOBEKTHI
KOTOPOTO yXe MHJUIMOHBI JIET He CymecTBYIoT. Kak 00pa3HO U COBEpIIEHHO
BEPHO BBIPA3WICS ONUH U3 COTPYIHHKOB aCTPOHOMUYECKOTO MHCTHTYTA UM.
[Itepadepra MOCKOBCKOTO TOCYAAPCTBEHHOTO YHHUBEPCHUTETA, COBPEMEHHAs
ACTPOHOMHS — 3TO NAJICOACTPOHOMUS. MBI U3y4aeM 3BE3HbIE OOBEKTHI, CO-
CTOSHHE U ITIOJI0KEHHUE KOTOPBIX 10 BPEMEHH yJaJeHbl OT HAaC ropas3/io Jajb-
1€, YeM KaMEHHbIH BeK. [ BAPYT BBISICHAETCS, YTO MOXHO IPUOOPOM (UKCH-
POBaTh UCTUHHOE TIOJIOKEHHUE 3BE3/IbI.

Vike ceromHs MbI UMeeM Pe3yNbTaThl HAOMIOAEHHH 3Be31 B MX MCTHHHBIX
TOYKAaX PACHOJIOKEHUs, YTO BO3MOXKHO TOJIBKO JIMIIb B TOM CiIydae, €CiH
CHTHAJI OT STHX 3Be3J[ NPUXOIUT K HAM MTHOBCHHO, a HE Yepe3 MUJUIHOHBI
CBETOBBIX JIET, KOT/la MBI HaYMHAeM BU3YyaJIbHO HAOIIOAaTh 3BE3IHOE HEOO.
ITepBbIM 3TO czenan acTPOHOM, AOKTOpP (u3Mko-mMareMaTuyeckux Hayk H.A.
Ko3eipes, uTo u ObU10 OMyOIMKOBAaHO B CBOE BpeMs B aKaJeMHUYECKUX H37a-
HMAX. 3aTeM 3TW HaOIIOACHUS IOBTOPWIM I10J] PYKOBOJACTBOM aKaJeMHKa
M.M. JlaBpentbeBa u3 HoBocubupcka.

Kcraty, Bo BTOpoM cilydae 9acTh M3MEPEHUI MPOBOIIIACH HA TOM XK€ ca-
MOM TEJIEeCKOIe U C TeMH ke 3B&31amu, ¢ KoTopsiMu pabortan H.A. Ko3sipes.
C sTHMH pe3ylbTaTaMH MOXKHO O3HaKOMHTCS B JloKimamax AKaJeMHH Hayk,
KOTOpBIC ObUIH OIyOIMKOBAaHBI HECKOJIBKO JIET Ha3a/l.

Takune >xe HaOMIOAEHUS] HE3aBUCUMO OT HOBOCHOHPIIEB OBUTH BBITIOJHEHBI
A.®. Ilyrauem c actpoHomamu [naBHOH actpodusnmueckoi obcepBaTopun
Axagnemun Hayk YkpauHbl. OHM ToXe OmyOiMKOBaHbl. TpHu HE3aBUCHMBIX
KOJUIEKTHBA TIPOBENU PabOTHI 1O aOCOIIOTHO CXOJHBIM METOAMKAM Ha Telle-
CKOINaX OJMHAKOBOTO THIIA M HONYYHIH OJUHAKOBBIE Pe3yNbTaThl. MOXKHO
YTBEpKIATh, 4TO B NIPUPOJE JEHCTBUTEILHO HAOIIOAAIOTCS HE IIPOCTO CBEPX-
CBETOBBIC CKOPOCTH, @ IMEHHO T€, KOTOPBIE COOTBETCTBYIOT YCIIOBUIO MTHO-
BEHHOCTH Nepefayn nHpopmanuu.

3.5.7. NMpobnema npowwnoro, HacToswero n GyayLero

Ilockospky Hama BcTpeda MMeEET NEAAarOrMYeCcKyr0 HallpaBICHHOCTb, MBI
6e3 riTy60oKOo pacmmppOBKY TEMBI KOHCTATUPYEM CJICTYIOIINH (aKT.
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OxkasbIBaeTcst, 6arogapsi TOPCHOHHBIM MOJISIM MOXKHO (ITOKa, IPaB/a, TOJb-
KO YHCTO TEOPETHYECKH) B3aMMOCHCTBOBATh KaK C MPOLUIBIM, TaK H ¢ OyIy-
LIUM.

B skcniepuMeHTax 1o (uKcanuu 3BE3/1 B MX HCTHHHOM MOJIOXKEHUH (0 KOTO-
PBIX MBI TOBOPHIIM BBILIE) COBEPLICHHO HEOKUAAHHO BBIICHUIIOCH, YTO IIPAK-
THYECKH OCYILECTBICHO OJHOBPEMEHHOE HAOIIOICHHE IIPOILIOTO, HaCTOsIIe-
ro u Oymylero — sSBJICHHE COBEPLICHHO HEBEPOATHOE C TOYKU 3PEHUS OPTO-
JOKCaJIbHOM (DU3HKH.

B skcnepumente H.A. Koseipea (cM. puc 7.) BH3yalbHO HaOurogaeMast
3Be371a, HampuMep, Haxoxmtack B Touke (1). OxHako, 3a TO BpeMs, MOKa CBET
OT 3TOH 3Be3/bl LIEN K HaM, OHA MEPEMECTHIaCh B TOYKY (2) mo ayre 1 — 2.
MecTo €€ HCTHHHOT'O PACIIOJIOKEHUS MOXKHO YKa3aTh TOJIBKO C ONpeIeIEHHOI
Joinelt BeposiTHOCTH. ITo pacuéram 3TO He TOuKa, a Hekas 00J7acTh — Kpyr B
npocrpancTBe. Ecnu B 9TOH 00J7aCTH NMPOBECTH CKAHWPOBAHHE, TO MOXKHO
OOHAPYKHUTh TOYKY HCTHHHOTO IOJIOKEHHUS 3BE3MbI M0 €€ TOPCHOHHOMY W3-
Jy4YEHHIO.

Axanemuk A.H. Ko3eipe caenan cnemyromee: OH B3I OTPE30K MEXAY BU-
JIMMBIM ¥ MCTHHHBIM IIOJIOXKEHHEM 3Be3zbl (paBHBIM mmuHe ayru 1,2), otio-
XKui ero Brepén, B Oymymiee (mosmyumn Touky 3) M cymen 3aQHKCHPOBATH
CHTHAJ OTTYIa, Ie 3Be31bl emé ¢uznuecku Het. OHa Oyner B Touke (3), T.k.
nBkeTcs 1o tpaekropun 2 — 3. Tak B akcriepumente KossipeBa Obuti o1-
HOBPEMEHHO 3a(MKCHPOBAHBI MPOIILIOE, HACTOAIIEE U OyayIiee KOCMUYECKO-
ro 00BeKTa.
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Puc. 7. Haoniooenue 36301020 o0bekma

Jlanubli (heHOMEH IOpOXIaeT OYeHb CephE3HBIC IPOOIEMBI B (U3HKe.
Ananu3upys Tak Ha3bIBAEMBII CBETOBOM KOHyc DHHIITEIHA, MOXKHO cHenaTh
BBIBOJI, YTO TOJIBKO B TOM CIIy4ae, €CIIU CKOPOCTh HCCIEIYEMBIX MPOLECCOB HE
MPEBBILIAET CKOPOCTH CBETA, c1edcmeaue MOXKET ObITh PE3yIbTaTOM HPUUUHBL.

Ho ecam ckopocTs mpolecca BbIlIE CKOPOCTH CBETa, TO IOCIe-
JIOBaTeNIbHOCTh MPHUUYMHHO-CIIEICTBEHHBIX CBA3€ HapylIaeTcs, U yxe cieo-
CHgue MOKET CyLIECTBOBAaTh PaHEE CBOCH mpuuunwl. 5 1OIKEH CKa3aTh, YTO
B paMKax KOHIIETIIIMN TOPCHOHHBIX MOJIEH Ha CEeroJHSIIHUN IeHb cTporo ¢u-
3MYECKOT0 U MaTEMaTHYECKOIO TEOPETUYECKOTO Pa3peLICH s 3TOr0 IPOTUBO-
peuus noka He HaineHo. OJHAKO, 0 BCEH BUAMMOCTH, BBIXOJ U3 3TOTO IO-
JIO’KEHHsI HETPYIHO HAaliTH Ha OCHOBE TeopeMsl [ 'epoka.

3.5.8. TOpCMOHHbIE NONSA — OCHOBa MUPO34aHNA

Hcxons u3 onmcaHus paHee pacCMOTPEHHBIX CEMH YPOBHEH peabHOCTU U
M3 TOr0, YTO TOPCHOHHOE II0J€ MMEET CTPYKTYpPY BpalllalOUIMXCsl BUXpPEH,
MOXHO CKa3aTh, 4YTO TOPCUOHHBIE IOJsI — 3TO OCHOBAa MuUpo3jaHus. MIMeHHO
00 3TOM TOBOPST BEIMYECKHE HCTOYHUKU. MEPBUYHBIMH SIBITIOTCS BUXPH.
Tlocnennee 00CTOSTENLCTBO TaKKe OBLIO OTMEUEHO B JKuBoii DTHKH.

CeroaHs MOXXHO OIHO3HAYHO YTBEPXKIATh. BCE IPOSBICHUS IKCTPACEHCO-
PUKH CBSI3aHBI C NIPOSBICHNEM TOPCHOHHBIX TOJIEH, KOTOPBIE TOPOXKAAET MU
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BOCIIPHHUMAET 4eJOBeK. MOXKHO CKa3aTh, YTO MBICIIb caMa Mo cebe MMeer
MaTepHalbHbIi HOCHTEIb B BHAE MEPBUYHOIO M BTOPUYHOIO TOPCHOHHOTO
moneii. B YKusoii DTrke ckazano: “ Mbicib ecTh Pamka cymero”.

Hy»xHO oTHaTh NaHb yBa)KCHUS YEIOBEKY, KOTOPBI, KaKk HAM IpPEACTaBIIs-
€TCsl, TICPBBIM IOTBITANICS COCIUHNUTE (PU3UKY M CO3HAHUE HA CTPOTO HAYYHOM
ypoBHe. D10 ObLT Haml KoJutera-Gpu3uk [I)koH XereyuH, CIenUaIicT 110 Tpa-
BUTAIIMHU, MHOTO JIeT paboTatouuii ¢ HeOe3bI3BECTHBIM KCTpaceHcoM Maxa-
pumm Maxemr Horu, aBropom “ TpaHCLEHISHTATBHON MeTUTALIH .

Kopotko unest Irxona Xerenena cBomstcst K cienyromemy. CyniecTByoT
JNIEKTPOMArHUTHBIE U cinadble B3auMoencTBus. Ceroqus ¢usukam ynanoch
MPEJCTaBUTh UX KaK YaCTHBIC CIIydau OOMIETO JIEKTPOCIad0ro B3auMoAeHCT-
BUs. B cBOIO ouepenp, aiekTpociaaboe B3auMOACHCTBHE yIAIOCh 00BEIMHUTD
C SIZIEPHBIME CHJIaMHU (CHJIbHBIE B3aMMOJIEHCTBHS) U MOIYYHUTh yXKe “ BEJIMKOE
o0beauHeHue” .

Onektpo- || Cnabbie || AnepHblie paBu- TexHonorus
marHe- cunbl cunbl Tauus MaxapuLum
TU3M
Onektpocnaboe
obbegnHeHue

Benukoe obbeanHeHve

Cynepo6beanHeHue

EJWUHOE IIOIJE

Puc. 8. Eounoe none /rc. Xenzenuna u Maxapuwiu

B ciyuae ero o0beJMHEHHs ¢ TPaBUTAIMEN ObLIO ObI OJIYUEHO CYIepoobe-
JIMHEHWE. XETeNMH MPABHIBLHO TPEAYTaall, YTO UIMEHHO JTO €IMHOE CyIep-
ToJie, 00bENMHSAIONIEE BCE M3BECTHBIE (PUIMUECKHE TIOJIS, ABJISETCA HOCUTEIEM
cosuanust (cM. puc.8).
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DT0 HEe a0COIIOTHO TOYHO, HO OYEHb OJIM3KO K MCTHHE. OmHaKko Xereand He
CyMes yKa3aTh, KaKMMH XapaKTepHCTHKaMH IOJDKHO 00JaJaTh 9TO €JUHOE
noje ¢ GU3MIECKO TOYKH 3PCHUS.

B cBere Bcero Hamu paHee M3JI0)KEHHOTO, CYIepOObEANHEHNE TOIDKHO TI0-
CJICZIOBAaTh HE B ciy4ac Beimkoro oObeIUHEHUs C TpaBHTAIMEH, a B Ciydae
00BbECIMHEHHS U C TPABHUTAIINCH, U C TOPCHOHHBIM IOJIEM.

Hayka n TexHonorus Costatne
N MblLL-
neHune
Onektpo- || Cnabbie Anep- paBu-
marHe- cunbl Hble Tauus Kpyue-
TM3M cunbl Hue

Onektpocnaboe
obbegnHeHue

Benukoe obbeanHeHne

CynepobbeanHeHune

EANWHOE ITOIJE

Puc. 9. Yuuguyuposannutit nooxoo k cxeme /Ic. Xezenuna c yuémom kpy-
YeHus u ezo ponu KaK MamepuanbHozo HOCUmens CO3HAHUs

Torza He TOJIBKO TOPCHOHHOE TI0JIC SIBJISICTCSl HOCUTEIEM CO3HAHUS U MbIC-
JIM, HO M €JIMHOE T10JIC WK, B IAaHHOM ciy4ae, GH3HUeCKHi BaKyyM MpecTaB-
msiet u3 cebst “cynepobbenunenue”’ Bcex usBecTHbIX mosei. (“Cosnanue u
Qusuueckuii mup” . Coopnux cmameii noo peo. A.E. Axkumosa.— M.: HAxmcmen,
1995).

Cxema eIMHOrO0 MOJIsl UIs 9TOTO CiIydast HpelcTaBieHa Ha puc. 9.
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4. MNpakTnyeckoe NCnosib30BaHME HOBbLIX U3NYECKNX
3HaHUN

O MHOro pa3 ynoMHHaBIIEMCS 3/IeCh TepMHUHE “TOHKHE HEpruu’ HeoOXo-
JUMO CKa3aTh OTAeNbHO. ONHON W3 TIIABHBIX IIPHYMH, KOTOpas cO3/aBaia
HETIPEOJOIMMBIN Oaphep MEXAY NPAKTHYECKON IKCTPACEHCOPUKOU M Tpajau-
LUOHHOH (hu3nkoii, Obla mpobiemMa pa3HULBI B TEPMUHOJIOTHH.

IpencraBum Geceny Mexay skcTpaceHcoM (D) u dusukom (D).
J: “MB5I ymeeM zienath T0-T0 U T0-T0.”
@: “C moMOIIBIO Y€T0 BEI ATO AeaeTe?’
9: “C momo1pio GHOdHEPTUH (BAPUAHT: ICUXHYECKOM
sHeprum).”
®@: “Yro 370 32 3Heprus? Kakue y He€ xapakTepucTHKU ?’
J: “Ot0 TOHKAs SHEPrUsL.”

B sTOoM MecTe (hM3HK C MONHBIM Ha TO OCHOBAaHHEM EXH/JHO CIIpalInBaeT: ‘A
9TO, €CTh €I U “TOJICTast” SHEPTusi?’

Ha sToM pa3roBop, ecTeCTBEHHO, 3aKaHIUBACTCSI.

du3nk MoXeT 00CyXIaTh HpoOJIEeMy TOJBKO TOTJa, KOrJa OH HMOHHMMAaeT
(bu3nuecKyIo NpUpoy SBJICHUS, O KOTOPOM HAET pedb, U, CIEA0BATEIBHO, €ro
(u3nuecKre XapakTepUCTHKU. AMIUITY/A, 4acToTa, $asa, SHeprust — 310 TO,
YTO JOCTYIHO ero noHumanuoo. Hukomy He mpuaér B rooBy oOBSICHATHCA C
HOCTOPOHHUM YEJIOBEKOM Ha HEM3BECTHOM si3bike. Ho pasroBop mexnay ¢u-
3HKOM H DKCTPACEHCOM HAET OOBIYHO Ha Pa3HBIX S3BIKAX.

Uro ke 03HaYaeT TEPMHUH “TOHKHE YHEPrHH’, a TakoKe “TOHKUE BHOpanuu’
C TOYKH 3peHHs coBpeMeHHOI ¢u3nku? [Ipexne Bcero, Takask TEpMHUHOJIOTHS
Obu1a oOycioBiieHa cnenudukol Toro Bpemenu, kornma Hepapxwueit Csera
JaBanack MHGOpPMAIHs O MICUXUYECcKoil sHeprun. OKa3pIBaeTCs, TOHKHE SHEp-
THM U TOHKHE BUOpAIMH, a TAKKE CTENEHb UX “TOHKOCTH  — 3TO OTOOpakeHHe
TIOHSTHS B IEPBOM CIIy4ae - 4acTOT, BO BTOPOM - KBAaHTOBBIX MacCIITa0O0B.

Ecian TopcroHHBIE YacTOTHI HU3KHE, TO MBI TOBOPHUM, YTO MMEEM JENO C
rpy6siMu BuOparmsamu. Ilo Mepe Toro, kak 1Mo TOPCHOHHOM IIKajge 4acTOT
OyzeM ABUTaThCs BBIIIE, MBI IPUXOIUM K TOMY, YTO B 330TEPHUECKOI! nTe-
patype u B Arau—liore Ha3bIBa€TCS TOHKIMU BUOPALMAMIL

Korpa ke ynomuHaeTcs TepMHH “TOHKHE SHEPTHH”, TO pedb, KaK IIPaBUIIO,
nuér 06 00BeKTaxX, KBAHTOBBIE MAcIITa0Bl KOTOPBIX JOCTATOYHO Majbl. UYem
OHU MEHbIIIE, TeM OJI)KE OHU HNOAXOMST K MOHATHIO “TOHKME HEpruu” . XOTs
B JIEHCTBUTENLHOCTH, KaKk MBI paHee MOKa3alM, SHEprHu TaMm HeT. EcTe uH-
(dopmarus. DHePreTHYECKUe MPOLECChI ABIISIOTCA BTOPUYHBIMU.

Taxum 06pa3oM, 4eI0BEYECTBO HA MPOTSYKEHUH BEKOB HCIIOJIb30BAJIO “ TOH-
KHe dHepruu’ B ITOBCEIHEBHOH MpakThke. Pa3BuTHE HAayKH BIUIOTHYIO MOZIO-
IO K ONHCAHMIO (PU3UKH ITHX NPOIECCOB, IOCTABUB 3HAKH PABEHCTBA MEX-
Iy TepMHHAMHM NCHXUYECKasi PHEPTusi, TOHKHE dHEPIUH, OHOIOoie, MBICIb H,
HaKOHeIl, TopcHoHHOE ToJie. HakoHen, 3Has QU3NKY “TOHKHX" MPOLECCOB B
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JKMBOW M HEOPTaHUYIECKOI MaTepuH, HayKa BIIOTHYIO MOAOIIIA K UX TPAKTH-
YECKOMY HCTIOJIb30BaHUIO.

4.1. MegnumnHa

PaccmoTpuM Bo3zneiicTBHE TOPCHOHHBIX HOJICH Ha OpPraHU3M YeJIOBEKa.

Opun uccnenosarens 3 HoBocubupceka omHakasl oOpaTH/ BHUMAaHUE Ha
TO, YTO MYENBI OJHON U3 MOPOJ MPEANOYUTAIOT CETUTHCA B CTEONAX C TPyOUa-
THIM CTPOCHHEM, M3 4ero ObUI CHeNaH BBIBOJ, YTO B TPYOOUKaxX cO34aércs
OnaronpusATHOS AN JKU3HEACATENLHOCTH “Ononose”, a nogo0Has KOHCTPYK-
oUst CocoOHa OJaroNpHATHO BO3/ACHCTBOBATH HA JKMBOW OPraHU3M, B TOM
YHCJIE U OPTaHU3M YENIOBEKa.

W3y4nB nomyIsipHyIo JINTEPaTypy, TA€ TOBOPWIOCH O TOM, UYTO XOJECTEPUH
o0pa3yeT B YEJIOBEKOM OpraHH3Me KOHIJIOMEPATHI, B KOTOPBIX IUIOCKHE MOJIe-
KyJIBl YIAaKOBBIBAIOTCS cO caBuroMm 33 rpaiyca APYr OTHOCHTENBHO JApyTa,
n3o0perarenb Hape3al aJIOMHHHUEBbIE TPYOKH OTpe3kaMu AIUHHOM mo 40 cm
U auameTpoM 2 cM (ONHCaHHBIE HAMH TPYOKH C JIEBBIM IOJIEM M3 TOPLOB) U
COEIMHUII UX BMECTE TaK, YTO OHM 00pa30Balll HEKOE MJIOCKOE COOPYKEHHE.
ITpu 5TOM yIIOXKMI UX APYT Ha apyra co caBuroM Ha 33 rpaayca. Beé ato, o
€ro MHEHHMIO, JTOJDKHO OBUIO 00pa30BaTh MOIIHBINA M3JIydaTelb, MOJEIHPYIO-
LM XOJIECTEPHHOBYIO YIIAKOBKY.

Jlanee, kak OH caM 00 3TOM TOBEJAN, MOCIEIOBANI “YHCTHIN IKCIIEPUMEHT”
KOTOPHII BeCbMa HarJISAHO I0Ka3ajl OTPHIATENIbHOE EHCTBHE TaKOH KOHCT-
PYKLMHU Ha yenoBeka. He 3Has CBOMCTB TOPCMOHHBIX TOJIEH, OH HE MOT T'apaH-
THPOBAHHO OOECHEYNTh pa3felIbHOE BO3JEHCTBUE HA YeNOBEKa OIarompusT-
HBIX [UIsL OpraHM3Ma IPaBbIX TOPCHOHHBIX I10JIel, a HE HEOIArONPUSTHBIX —
neBbIX. BoT k ueMy nmpuBoasAT 61arue HaMEpPEHHUsl SHTY3HACTOB, HE 3HAIOMINX
HUCTUHHOHN (prU3HUECcKOM PUPOIBI HEM3YICHHOTO SBICHHSI.

Hcropust 3HaeT MHOTO IOJJOOHBIX IIPUMEPOB.

Korna Bexkepens B Hauane HBIHENTHETO BeKa OTKPBUI PaJHOaKTUBHOCTH, B
naboparopun bexkeperns, a mo3xe Kropu HaydHble paOOTHUKH U JTaGOPaHTHI
HOCHJIM B KapMaHax NMPOOUPKU C pacTBOpaMHU COJIEH ypaHa, yIUBISACH, 1O-
YyeMy JIIOJU YMHPAIOT OT Heu3BeCTHbIX Oonesnei. [lorpedosanocs 40 ner s
TOro, 9YTOOBI HA CBET MOSBUIACH HAYKa MOJ Ha3BaHUEM “pagualioHHas 6e30-
MacHOCT .

IMostomy, pemas Bompoc 00 HCIIOIB30BaHUH pa3pabOTaHHBIX HAMU IpHOO-
pOB, B TOM 4HCJIE TeHEpaTopa TOPCHOHHBIX M3IIydeHHH, B MEPBYIO odepelb
MBI IIPUHSUTH pEIIeHUe He Cpa3y NPOBOAUTH TEXHUYECKHE IKCIEPHMEHTHI, a
CHavaJla BBISICHUTB, KaKoe OMOJIOTHYECKOe JeHCTBHE UMEIOT 3TH mpubopsl. 1
MBI 3TO BbIICHWIN. W y Hac cutyarnuii, mofgoOHBIX ONMMCAHHOHN BHIIIE, HE Ha-
6mronanoce. bonee Toro. Mpl paboTany HCKIIOYHTEIBHO B T€X PEXHMAX,
KOTOpBbIE ObIIM HE TOJIBKO O€30MacHbI, HO U ONaronpusATHBI AN YeloBeKa, B
TEX PeXMMaxX KOTOpBIE MOBBIMIANU CONPOTUBIISIEMOCTh OPraHU3Ma K BO3ZeH-
CTBHUIO BCSAKOTO PoJia HEONArompusTHIX (PaKTOpoB. DTO OJHO H3 MPOBEPEH-
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HBIX MPAKTUKOI BO3MOKHBIX MEAMIMHCKMX MOKA3aHUH MCIOIb30BAHHS TOP-
CHOHHOT'O F'€HepaTopa.

Cutyarus B opUIMaIbHON MEAUIMHE, K COXKAJICHUIO, AUaMETPaIbHO Mpo-
THBOIIOJIOXKHA.

Panee yrmoMHHAIIOCH TO 0OCTOSTENBCTBO, YTO MIEKTPOMArHUTHOE MOJIE CAaMO
TIOPOKAAET TOPCHOHHOE. DTO JI0 HACTOSIIEr0 BPEMEHH CO3JaéT y pasHOro
pona m3obpeTareneil CTORKYIO HILTIO3UIO: KOT/a OHH HCIIOJIB3YIOT B MPAKTHKE
JNIEKTPOMArHUTHBIE TPUOOpHI U HabmoaaoT 3¢ deKTsl, coBHaaue ¢ aAeii-
CTBUEM IKCTPACEHCOB, TO HEU3MEHHO JEAI0T BBIBOJ, UTO SKCTPACEHCHI pabo-
TaloT C 3neKTpomMarueTusmMoM. OTKy[a UM 3HaTh, YTO B 3NEKTPOMArHETU3ME
BCerja IPUCYTCTBYET TOPCUOHHAS KOMIIOHEHTA.

Munsnpasom Poccun paspelieHa METOAMKA HCHOIb30BAaHMS U3IYy4CHHS
MIUIHMeTpoBoro auanasona (KBU-tepamusi) Juisi BO3IEHCTBHS Ha TOYKH
AKYIIyHKTYpPHI B JICUCHUH T€X WM UHBIX 3a0oeBaHuid. YTo U HCIONIB3YIOT BO
MHOTUX KJIMHUKAX.

Ha omHOM M3 cemuHapoB B I. JIHENIPONETPOBCKE MBI OOpPATHIM BHHMaHUE
Bpaueil Ha cinenyromee. Eciu nmeercs mpubop, B KOTOPOM BOJTHOBOJ SBJISAET-
Csl HICTOYHUKOM C1a00Tr0 3JEKTPOMarHUTHOTO MOJIs, TO BO3AEHCTBHE Ha TOUKU
aKyNyHKTYpPbl YeJIOBEKa OCYLIECTBIISIETCS CMECHIO JBYX IIOJIeil: COOCTBEHHO
JJIEKTPOMAarHUTHOTO U COILYTCTBYIOLIETO €My — TOPCHOHHOro. Torzma BO3-
MO>KHBI CIIE/IyIOIINE CUTYyaluH:

Cumyayus 1. JleueOHOC NCHCTBHE CBA3aHO TONBKO C BO3IACHCTBHEM 3JICK-
TPOMAarHUTHOM KOMIIOHEHTHI, @ TOPCHOHHAsI — MELIaeT: eciu e€ yopaTh, Jeue-
HHe cTaHeT YQ(eKTuBHEH.

Cumyayus 2. Memaer 3IEKTPOMArHUTHAs KOMIIOHEHTa, YOpaB KOTOPYIO
MBI TaKKe MOBBICKM 3()()EeKTHBHOCTE JICUEHUS.

Cumyayus 3. Tonbko codyeTaHHE NBYX KOMIIOHEHT BO3JICHCTBYET d(dek-
THBHO.

IMonoOHbIe nccnenoBaHus B T€ BpEMEHA HUKTO HE MPOBOIHI, XOTS UMEETCS
CTaTUCTUKA pe3ynbTaToB Bo3aelcTBus mpubopa KBU Ha nedenue Tex mim
HUHBIX Oone3Hed yenoBeka. [Ipumuém, Bapmant Ne2 mpoBEpHUTH HOCTATOYHO
NIPOCTO, IOCKOJBbKY OJKPAaHUPOBATH JIIEKTPOMATHUTHOE H3IIyYCHUE JIETKO.
Y4uTeIBas HU3KYI0 MOIIHOCTD M3JIy4aTeNsi-BOJIHOBOAA CTAHAAPTHOTO IPHOO-
pa (okono 10 MHIMBATT), AOCTATOYHO 3aKPBITh TOPEL BOJIHOBOJA, OTKYyHa
UCXOJUT M3JIy4yeHUEe OOBIYHON MATHKONEEYHOH MOHETOH. DIICKTPOMarHUTHAas
KOMIIOHEHTa OyZIeT MOJHOCTBIO TOTJIONIEHA MATAKOM, @ TOPCHOHHOE U3ITyde-
HHUE NpOoHAET CBOOOAHO, M MBI CMOKET OLIEHHTh BO3JACHCTBHE TOJIBKO TOPCH-
OHHOW KOMIIOHEHTBI.

Crycts 2 Tozia, OKa3aBIIMCh B JIHEIPOIIETPOBCKE COBCEM II0 JPYroMy IIO-
BOJLY, S TO3HAKOMHJICS C JOKTOPOM MEAMIMHCKHX HayK, mpodeccopoM, pyko-
BOJUTEJIEM JIBYX TepaneBTuueckux ornenenuit kiaunuku MBJI I'.I". Konecuu-
koBBIM. OH pacckasaj, 4To IPOBEN HOJOO0HbBIE KCIEPUMEHTHI U IPEIUIONKHIT
MOCMOTPETh PE3yNbTATHI.
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B nagane roma um ObuTH COPMHUPOBAHBI JABE TPYNIBI OOJBHBIX Pa3HOTO
BO3pacTa C AMArHo3oM “s3Ba jxemynka”. OgHa rpynma Oblia moJBep)keHa
Tepanuy CTaHJApTHBIM ITyTEM, a Apyras ucnonb3zoBana KBUY tepamuro ¢ ak-
paHoM. IMeHHO ¢ mATaKoM, Tak Kak Ipogeccop MPOCTO B3sI H3OSIHUOHHYIO
JIGHTY ¥ HPUMOTANI K TOPI[y BOJHOBOJA IISITaK, O KOTOPOM T'OBOPHIOCH CO-
BEpIIEHHO 00pa3Ho (MOXHO ObUIO ObI PUMOTATH U KOTIEHKY — 3TO OBLIO ObI
HpOIIE).

o xomy HabmoAeHNIT 32 BBI3IOPOBICHHEM 3TUX ABYX TPYII, BBIACHUIOCH,
YTO B TPYMIE, MOABEPKEHHON BO3AEHCTBHIO 3KPAHHPOBAHHOTO H3ITy4YEHHUS,
3¢ PeKTHBHOCTD JiedeHHs ObLTa BbIIIE, a BpeMs HpeObIBaHUS B OONBHULEC —
MCHBIIIE.

Crano 04eBHIHO — dJIEKTpOMarHetusMm MemaeT. OfHAKO 3TOT pe3ysnbTaT
TOPOXKIACT CePbE3HEHITYI0 MpooaeMy. [10CKONIBEKY B COBPEMEHHOM TOJIHKIIH-
HHUKE B KaXaoM kabunere ¢umsuorepanmuu daxtudeckn 100% obopymoBanus
(3a MCKITIOYEHHEM pa3Be YTO HOCWJIOK, TOPYMYHHKOB, IPA3H MM IPEJIOK) —
3TO 31EKTPONPUOOPHI, TO BO3HUKAET CIIPABEUIMBBIA BOMPOC: HACKOIBKO (-
(exTuBHA Bes QusnoTepanus Boodwme? Ha 3ToT Bompoc emé HUKTO HE Ibl-
Tasncs AaTh oTBeT. M 310 rurantckas npobiaema A U3ydeHus.

4.1.1. MegnumHa 1 sKCTpaceHcopuKa

Jlnst Toro, 9T00BI M3yYUTh BOIPOC 3()(HEKTUBHOCTH pabOTHI SKCTPACCHCOB C
TOPCHOHHBIMHU TIOJISIMH M J1a0bl H30€KaTh COMHEHUI B pe3yJbTaTax OIbITOB,
MbI TONIPOCHIIM B 3THX pabOTax NPHUHATH y4acTHE LIECTh OpraHu3alui Aka-
JeMHH MEAMLIUHCKMX HayK U MUHHCTEpCTBa 3apaBooxpaHeHus. s pukca-
MU Pe3yJIbTaTOB ObLI HCIIONB30BAaH OOLICTIPUHATHII B MUPOBOM IPaKTHKE
CTaHAAPTHBIA METOJ PErMCTPALUM COCTOSHYS ALMEeHTa - KAPTHPOBAHUE MO3-
ra Ha OCHOBE 9HIIe(hasIorpaMm.

HW3BecTHO, 4TO OHOXUMHYECKHE IIPOLECCHl OPOXAAIOT HIEKTPUIECKYIO aK-
THBHOCTb KOPBI TOJIOBHOTO MO3ra. J[Jisi MX PErHCTpaliy HCIOJIb3YIOTCS HpH-
EMHHKH 2JICKTPOMArHUTHBIX M3lydeHUH. OHM pa3MEIarTcsl Ha BIIOJIHE OIl-
penenéHHBIX TOYKAX Ha IOJIOBE YelioBeka. B oblieM ciiyyae 3TO IUIeM C K-
peIuIEHHBIMU Ha HEM DPETHCTPUPYIOIIMMHU 3JeMeHTaMu. Bo BcéM mupe BO
BCEX allllapaTax OHH PacIoyaraloTcsi Ha OJJHUX U TEX )K€ MECTaX, UCIOIb3YIOT
OJIHM U T€ Xe MpoLexypbl 00pabOTKH 3JIEKTPUUECKUX CHIHAJIOB U I0ITOMY,
HE3aBHCHMO OT TOTO, Ha KaKOM amlmapare M B Kakoi KIMHHKE HPOBOASTCS
HCCIIeJOBAaHMs, PE3YyJIbTaThl BCErJa COMOCTABUMBL. DTO OOCTOSATENBCTBO B
JIAHHBIX MCCIICIOBAHMSAX MBI CYUTAEM JIOCTATOYHO BAYKHBIM.

Pa3Hble 4aCTOTHI XapaKTepU3yIOT Pa3HbIe IIPOLECCH] B KOPE TOJIOBHOTO MO3-
ra. Hanpumep, anbga-pur™ - 3T0 KojaeOaHus B KOpe TOJ0BHOIO MO3ra ¢ yac-
Tortoi ot 8 1o 13 repiy; AenbTa-pUTM — OT HYJIS 10 4 repir.

Onvim 1. Anpda-purm (puc.10). I'paganun ceporo XapakTepusyioT CTEIICHb
aKTHUBHOCTH; IlIKaJla MHTEHCUBHOCTH Ipe/icTaBjIecHa cipasa. HampasneHue 16a
YKa3aHO CTpEJKOil.
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I aize
== 0.044
e
a) Hcxoonoe cocmosinue 6) Cocmosinue nocie 8030eticmeust

Puc. 10. Anvgha-pumm: uszyuenue 6030eiicmeusn IKCMPACEHCO8 HA anbgha-
Ppumm uenogeueckozo mosed

O6nacti HanOoIbIIeH MHTCHCHBHOCTH HAOJIIOMAIOTCS B 3aTHIOYHON 4acTH
CO CMEIIEHUEM K JIeBOMY IOJTymIapuio Mosra. Takas kapTHHA HaOJIroganach B
€CTECTBEHHOM COCTOSIHHH.

Uepes 10 MuHYT mOCIIe BO3JEHCTBUS SKCTpaceHca 00JIacTh HHTEHCHBHOCTU
CYLIECTBCHHO M3MEHMJIa CBOE PACIOJIOKEHHE — OHAa CMECTHJIAch B IIPaBOE
noJstymapue. 9To 0ObeKTHBHBIH pe3ysnbTaT BO3AEHCTBUS SKCTpaceHca, 3aduk-
CHPOBaHHBIHN pUOOpamH.

Onwim 2. [lenbra-put™ (Puc.11).

ﬁ 0.726

‘m 0.677 .. 0.322

0.629 =i
0.581 h gﬁg%
0.532 0.258
. 0.484 0.236
0.435 0.215
0.387 0.193
0.338 0.172
o i
I 0103 St 0107
z 11" 0,086

b

a) Hcxoonoe cocmosinue 6) Cocmosinue nocie 8030eticmeust

Puc. 11. /lenvma-pumm: uzyuenue 6030eicmeus IKCHpPAceHcos Ha 0eibma-
UMM 4e/1068e4ecK020 Mo32a

B ucxomHoM cocTtosHMM HaOmoJanach MOBBIIICHHAs aKTUBHOCTH JIOOHOM
YacTU WM SPKO BapakCHHas acHMMETpUYHAs KapTwHA. OTMETHM, YTO acHM-
METpHS - IPU3HAK HAPYIICHHUS HOPMAIIBHOTO COCTOSTHHS WM 3a0oneBaHus. B
cllydyae HOPMAITBHOTO COCTOSIHHUS, KaK TOBOPST MEIUKH, HMEET MECTO “0abou-
Ka", T.e. PUCYHOK CHMMETPUYCH OTHOCHUTEILHO IIEHTPAIBLHOM OCH.

B pesynbrate 10-MHHYTHOTO BO3/CHCTBUS IKCTPACEHCa ITOT THIICPAKTUBH-
POBaHHbII JIOOHBIH MPOLIECC MEPEMECTHIICS B 3aTHUIOYHYIO 00JacTh, YTO IS
Hero GoJsiee XapaKTepHO.
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Onwim 3. Tlocne 10-mMuHyTHOTO M3MEpeHHs OHA, BO3/ACHCTBOBAIM CHaYana
npasbiM (10 MuHyT), ToTOM JieBbiM (10 MHHYT) TOPCHOHHBIM TOJIEM.

Don Tr T Don
10 munym 10 munym 10 munym 10 munym
. - - P
a o 8 2

Puc. 12. Peakyus pummoes 201061020 M032a HA 030eliCHIGUE 1€6020 U
npaeozo MoOpPcuUOHHO20 NOA

Iocnemunit 3amep ObLT BEIMOTHEH Hoce 10 MHHYTHOTO COCTOSTHHS ITOKOSI.

Pesynbrarhl: EpBOHAYAIBHO OBUIO HMCATIBHOE COCTOsIHHE - 6abouka (puc.
12a), MakCHMyM HpH 3TOM HaOJIIOANCS B 3aThUIOYHOI 00actu. Ilpu Bo3neii-
CTBUH IPABBIM I0JEM BO3HHKJIA OOJIACTH MOBBINIEHHONW akTUBHOCTH (126).
IIpu BO3IEHCTBHM JICBBIM II0JIEM 3Ta aKTHBHOCTh Hadana momasisTees (128).
IMocnennee cocrostaue (12r) - ocratouHblii 3G (EKT OT rPYNIBI ITHX BO3ICH-
cTBUH Ha uHTepBase 10 MUHYT: XOTS B LIEJIOM KapTHHA HE M3MEHUJIACh, HO Ha
c1aboil aKTUBHOCTH TMOSIBUIACH 00JACTh MOBBIILIEHHOTO BO30YKAECHUS B JI00-
HOMH J10JI€.

Ecin ©v1 MBI ipoBenu 3amep depe3 10 MUHYT, BCE ONATH BEPHYJIOCH OBI K
HavaJIbHOMY COCTOSIHHIO, T.K. BO3eHCTBHE OBLIO KPaTKOBPEMEHHBIM.

Teneps paccMOTpHUM pe3yibTaT 9nucTo KinHHYeckuil. Ha pucynke 13 mpen-
CTaBJICHA 3HIE(aTIorpaMMa YelIoBeKa ¢ Pa3HOBUIHOCTHIO MNU30(PPEHUH. DTO
3a00eBaHNE IPOSBIACTCS B TOM, YTO allb()a-PUTM 3aHHIKEH 1O a0COIIOTHOMY
3HAYEHUIO, YMEHBIIEH T10 TUIOIAAN U CMELIEH B JIEBOE MOTyLIapyue MO3ra.

Hcxoonoe Bo3zoeiicmeue Bo3zoeiicmeue
cocmoanue 10 munym 20 munym

Crpanunna 42 u3 81



a 6 8

Puc. 13

IMocne mepBBIX JIecATH MHHYT BO3ACHCTBHS DKCTpaceHca IOJIydaeM clie-
Iytomuii pe3ynsrar. O0sacTh aKTUBHOCTH PacHpOCTPAHSIETCSI Ha IPpaBoe I10-
JyIIapyue Mo3ra U BEIPaBHHBACTCSI.

Emgé uepe3 10 MuHYT paboTHI 10 anbda-puTMy MBI HMEEM COBEPIICHHO
CHUMMETPUYHYIO0 KapTHHY. JlaHHOro OOJIBHOTO HCCIIENOBANHU IOCIE 3TOrO B
TEYEHUH TPEX MECALIEB, H BCE TPU Mecslia 3Ta KapTHHKa ObLIa yCTOHYMBA.

10 03HAYaeT, uTo 3 deKT seyedHoro BozzaeiicTBust Heobparum. (Cosnanue
u gusuneckuii mup. Co. cmameti noo peo. A.E.Axumosa. Beinyck 2.— M.: @o-
auym, 1997).

4.2. TexHuka

IMoxnumanue GpuU3NKK TOPCHOHHBIX MOJICH M HATMYKE UCTOYHUKOB M MPUEM-
HHUKOB TOPCHOHHOTO H3JIyYeHHUs IO3BOJMIO B MHTepBase Tex 15 ier, korma
MIPOBOAMIINCH STH PAbOTHI, MOKA3aTh, YTO C IOMOIIBI0O TOPCHOHHBIX ITOJICH
MOXHO UMETB!
1. icTOYHUKH SHEPTUH, UCIOJIB3YIOIIIE SHEPTHIO (TIOKTYalui
(GI3UIECKOTO BaKyyMa;

2. JIBuratenu, ucrosb3yroniye 3G GeKTsl BpaleHHs;

3. HakoHel, BO3MO)XHO HEIIOCPEICTBEHHOE HCIIONIB30BAHHE
CBOMCTB TOPCHOHHOTO M3ITy4EeHUSI.

10, KOHEYHO, JAJIEKO HE MONHbIN nepedeHs. (4.E. Akumos, B.I1. Qunozees.
Dkcnepumenmanvhvie NposiGIeHUss MOPCUOHHBIX NONEU U MOPCUOHHLIX MexX-
nonoauii.— M.: HTI] Hugpopmamuxa, 1996).

4.2.1. ICTOYHWKM 3Heprnm

Taxue UCTOYHMKU SHEPTUHU YK€ CyLIecTBYIOT. [lockonbky ¢u3ndeckuii Ba-
KyyM IpUCYTCTBYEeT BCIOLY, TO MECTO PAacIOJOXEHHUs YCTpoiicTBa, U3BIe-
KaIOIIIEro SHEPTHUIO U3 BaKyyMa, TEOPETHYECKU HE UTPAET POIIH.

C TOUKH 3peHHs] COBPEMEHHOI OpPTOJOKCAaIbHON (DU3MKH, MOTXOOHBIE YCT-
pOICTBa €CTh HEUTO COBEPIICHHO HEBO3MOXKHOE, IIOTOMY UTO OHH paboTaroT ¢
KIT or 300 no 500%. Korma ¢u3uky roBopsT, 4TO CyHIECTBYET HpUOOp ¢
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KITJ B 300%, To COBepIIeHHO HOpPMaJibHAsl Peakuus HOPMaabHOrO (U3HKa
TaKOBa: 3TOTO NPOCTO HE MOXKET ObITh HUKOT/A M TPATHTh BPEMs Ha Pa3roBo-
pBI Ha 3Ty TeMy OeccMmbicieHHO. Korma ke mepBas MCTepuKa NPOXOIHUT H
MOXHO IIPUCTYHHTH K Pa3roBOPY, MBI peUIaraeM TaKUM CHEIUAINCTaM IIpo-
CTO BCIIOMHHTH O TOM, YEMy HMX YYWJIM B IIKOJIAX WIN B YHHBepcHTeTaX. by-
JeT 1u (QU3HK BO3PaKaTb MPOTHUB YTBEPXKICHUS, UTO B 3aMKHYTOH CHCTEMe
KII[I ne moxer ObiTh 0osbine 100%. OueBuano HeT. M MBI ¢ 3TUM TOXKE CO-
riaacHel. Ecnu ke cucTeMa OTKpbITast (OHa MOXET KaK M3JydaTh JHEPIHIO
BOBHE, TaK M MOJIy4aTh M3BHE), Toraa Mosxer jii e€ KIIJ[ ObITh CKOJIb YrOJHO
GOJBIINM - XOTh MIJUTHOH IiporieHToB? KoHeuHo. Eciti ecTh npUTOK 3HEpruy,
mouemy ObI eMy He obOecrieunBaTh Jt00oe 3HaueHne KI1JI. [Ipotus aToro Tak-
JKe He CTaHeT BO3paxxaTh HU OJWH (u3MK. B TakoMm cirydae, eciam MBI IMeeM
YCTaHOBKY, 0 KOTOpoOi cka3aHo, uto oHa umeer KIIJI 300%, GeccMBICICHHO
noJBeprars 00CTpyKIuK n3obperatens. Hy)xHO Bcero JIHIIb penmuTs B pado-
YeM MOpPSIIKe JB€ HOPMAaJIbHbIe (PH3NIECKHE IIPOOIICMBL:

1. IIpoBecTu METPOJIOTHUECKHE U3MEPEHUs] pabOThl YCTAHOBKH U yOEIUTh-
cs1, uro Het ommOku B n3mepennu KI1/1. Jlro6ol ¢usuk 3HaeT, Kak 3T0 MOXKHO
crenats. Ecinm ke B pe3ynbTaTe TIIATENBHBIX U3MEPEHHI 0OHAPYKHUTCS, Y4TO
ycraHoBka Bcé-Taku umeeT KI1/1 6onee 100%, To 1 3TO OTHIOAB HE MTOBOJ JJIS
HUCTEpUKH. MBI OJDKHEI CAENATh, €CTECTBEHHO, CICAYIONINI 13 3TOTO BHIBOA:
CHCTEeMa OTKpBITast, IMEETCS IIPUTOK SHEPTUH H3BHE.

2. IIpoBecTH Hay4YHO-HCCIEIOBATENbCKYIO PabOTy, KOHEUHOH HEIbI0 KOTO-
poll sSBIAETCS BBIABICHHE HEYYTEHHOrO KaHaa, MO KOTOPOMY IOCTYIAeT
SHEprus, U ero yd4ér B OOIIeM >HepreTHdeckoM OanaHce ycTaHOBKH. Kak
TOJIBKO MBI 3TO czieflaeM, Bce ko3¢ ¢unueHTsl ctanyT Menbine 100%. Ilycts
naxe Ha 0,01%, HO MeHb1IIe.

B cBsi3u C BBIMIEH3I0KEHHBIM OUYEBUAHO, YTO HE CYIIECTBYET MPHHIUITH-
QIBHBIX (U3MYECKHX BO3PaKEHMII NPOTHB CO3/AHMS YCTAaHOBKHU, CIIOCOOHON
MOJTy4aTh SHEPruro u3 puszuueckoro Bakyyma (4./. Honeos, A.5. 3envoosuu,
M.B. Cascun. Kocmonoeus panneii écenennou.— M.. Hz-eo MI'Y, 1988, c. 96-
97). Ham HYXXHO MPOCTO YMETh ONpeAeIEHHBIM 00pa30oM BO3/CIHCTBOBAaTH Ha
onpenenéHnyo 00acTh MPOCTPAHCTBA, I TOTO, YTOOBI Ta SHEprus Komneba-
HUH Win QIIIOKTyalnuii Bakyyma mnpeoOpa3oBbIBajiach B HY)KHBIH HaM BH[
SHEPIrHil: B 3JIEKTPUUECKYIO, TETIOBYIO U T. 1.

W Hurgero He HaZl0 CHKUTATh.

Kcratu ckazats, eciu Takue ycranoBku umeror KITJ[ mopsimka 500%, To
OHHU JEMOHCTPHUPYIOT KpaifHe HHU3KYI0 3((EeKTHBHOCT M BECbMa IOCPENCT-
BEHHOE KaueCcTBO PA0OTEHL, T.K. 3TO HHYTOXKHAS OIS UCIIOIb30BAHHS BO3MOXK-
HOCTel BaKyyMHBIX (hIIIOKTyarmii.

Ha ceronusa B mMupe u3BecTHO Oojee ABYX AECATKOB YCTAHOBOK, KOTOpBIE
JEMOHCTPUPYIOT TaKHE€ BO3MOXKHOCTH. DJIEKTPUYECKUE, MAarHUTHbBIE, OTOMU-
TeNbHBIE BOJSHBIE YCTAHOBKM M Mpoune npubopsl. YacTh U3 HUX yXKe UMeeT
HPOMBIIUICHHYIO peanu3anuio. CerofHs 3TUM 3aHUMalOTCs yxke 4 (GupMbl,
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TIOCTaBIIsIs TEIUIOBBIE M HarpeBaTeIbHble MpUOOpsl. EcTh ofqna dupma B Moi-
JaBUH, KOTOpas M3TOTABIUBAET U NMPOAAET TEIUIOBbIE YCTAHOBKU M300peTare-
1t w3 Kummnaéa, mokropa TexHH4Ieckux Hayk, npodeccopa FO.C. ITotanosa.
JIBe pupmer paboratoT Ha YkpauHe u ogHa B Poccuu, B ropoge Mockse. B
MockBe 5THM 3aHUMAETCs Takas coiuaHas opraHmsamus, kak HIIO “Duep-
rus’ — ObBmas ¢upma C.H. Koponésa. HanbGomnbmrelt sxoHOMHYECKON 30-
(ekTUBHOCTBIO 00JIaZaeT BOJAHAs OTONMTENbHAs CHUCTeMa, pa3paboTaHHas
Amntonacom bepromurrocom n3 JINTBEIL.

B cBere 370l TeMbl MHOTIa BO3HMKAET BONPOC: HE NPUBEIET JIU Takas OT-
KayKa 3HEpPruy U3 BaKyyMa K JUcOaJIaHCy TOHKUX YPOBHEH pealbHOCTH?

Pacuérsl mOKa3bIBAIOT, YTO €CNIM OBl MBI CMOTJIM HM3BJIEYb BCIO DHEPTUIO
(mokTyanuii (GU3NIECKOTO BaKyyMa U3 NPOCTPAHCTBA 00BEMOM OIUH KyOH-
YECKUH CaHTHMETp, TO IOJYYCHHOH SHEpPruM XBaTWIO ObI Ha TO, YTOOHI B
teuennn 10 ner cHabxaTh TON SHeprueil Bech 3eMHOH map B 00bEMe cero-
JTHAMIHUX ero noTpebHocTel. Tak 4To ceroxHs B 3TOH 00JacTH, Kak yxke Obl-
JI0 CKa3aHo, CyIIECTBYeT Toiabko mpobiema Huskux KIIJ[ mu3Bneuenus suep-
THH U3 BaKyyMa.

Pabotas Hazg sToit mpobiaeMoii, B KOHEYHOI NEPCIIEKTHBE MbI MOXKEM MOITY-
YUTh HEKHH aBTOHOMHBIH HCTOYHHMK SHEPTHM PAa3MEPOM C TayKy CHTaper,
KOTOpHIiT Oyaer crocoOeH 00ecrednTs MOTpeOHOCTH HOPMANIbHOH ceMbu. He
HYXXHBI HM CHCTEMBI KOMMYHUKAIUH, HA KIJIOMETPHI IPOBO0B. DakTHdeckH,
MBI JKMBEM B TO BpeMs, KOTAa IIOJOOHAsl SHEpreTHYecKas PEeBOIOLUS yxkKe
TIOTUXOHBKY HauuHaeTcs. M mpu 3ToM mo0oH yueHUK, 3aKOHYMBIINI Cpen-
HIOIO IIKOJIy, CETOJHS CBATO BEPHUT, UYTO HE MOXKET OBITh SHEPreTHUECKUX
ycranoBok, umeromnx KII[[, 6omee 100%. Bpsia ynu Hailnércss XoTh onHa
mkona B Poccun, rae yuurens Gpusuku XoTsi 661 BCKob3b yrnomuHan o KITJ]
OTKPBITBIX CUCTEM.

4.2.2. Qsvratenu

B cpenanux mkonax, HHCTUTYTaX M YHHBEPCHTETaX MBI MOCTOSHHO CTalIKH-
BaeMmcs ¢ Tpems 3akoHamu Hprorona. HanmomuuMm. B cooTBeTcTBUM C nepBbIM
3akoHOM HbIOTOHA, TEN0 HAXOAUTCS B COCTOSHUM ITOKOS WU IIPSMOJIMHEHHO-
r0 paBHOMEPHOI'O JBIKCHUS, II0OKAa HAa HETO HE BO3ACUCTBYET BHELIHASA CHUIA.
IIpu 3TOM OYeHb XOpomue yuuTens elé U MOSACHAIOT, YTO €CIIU CYLIECTBYET
NIPSIMOJIMHENHO ABMKYILASICS MM MOKOAIIASACSA CUCTEMA, TO BHYTPEHHUE IIPO-
LleCChl HUKAaK HE CKaXyTCs Ha JBIKCHUHU cHcTeMbl B 1enoM. Ho He Tonbko
npenojaBaTeny B IIKOJAX, HO U mpenoaaBarenu B BY3ax u yHuBepcurerax,
Kak MpaBUIJIO, HE TOBOPST, YTO MepBbIil 3akoH HplOTOHA CHpaBeAInB TOIBKO
TP BBITIOIHEHUH TPETHETO 3aKOHA — 3aKOHA COXpaHeHMs 3Hepruu. Ecim ke
TpeTHil 3aKOH KaKUM-TO 00pa3oM He OyIeT BBHINOIHATHCS, TO OT 3TOr0 aBTO-
MaTHUYECKHU IIepecTaéT OBITH CIIPaBe/UIMBBIM M HepBbIH 3akoH HploToHa. 3Ha-
YUT, MOKHO, [10 KpallHel Mepe, TEeOPETUYECKH, 3a CUET BHYTPEHHUX IIPOLEC-
COB 3aCTaBUTb CUCTEMY U3MEHATb CBOE COCTOSIHUE.
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IIpenects cuTyaluy COCTOUT B TOM, YTO YCTAHOBKHM, pabOTaIOLIME HA 3TOM
MPUHIIMIIE, U3BECTHHI Y)Xe Oosiee mectuaecsatu jaeT. Texnonor B.H. Tomunn
u3 ropoxa ITepmu emé B 1936 roxy paspadoran moJoOHYI0 YCTaHOBKY. JTO
OblIa MeXaHWYECKasl TeJIeKKA HAIOJ00HEe TeNeHKKH U3 JIETCKOT0 KOHCTPYKTO-
pa. Ha meli Obl1 ycTaHOBJICH HEOOJBIION HIIEKTPOMOTOPYMK, Ha 00mel ocu
KOTOPOTo OBUTH 3aKPEIUICHBI IBA MAaXOBUKA C IPy3aMH, BpaIalONIMMHUCS Ha-
BCTpedy ApyT Apyry. IIpu sTom Bpamienue 6bU10 HE MPOU3BOIBHOE, @ CKOOP-
JUHUPOBaHHOE. B 3aqHell uacTH TenexkH, re TpaeKTOpUH BPAIIEHHS IPY30B
HepeceKaInch, UX ABIKEHUE 3aMEIUIAIOCh, a B 00JIaCTH BpallleHHs, B TIepe/-
Hell yacTH, Hao00poT, yckopsiochk. CyTh U300pETEHUs] COCTOsIa B TOM, YTO
HEOOX0IMMO OBUIO MOTOOpPaTh Hy)KHBIE CEKTOpa Ul YCKOPEHHS M 3aMeie-
HUSI BpalleHHUs . TOJNYUHY 3TO y[ajuoch, M OH IPAKTHUECKU CKOHCTPYHpPOBAI
CHCTEMY, KOTOpas 3a CYET BHYTPEHHHX CHJI OCYLIECTBILUIA IBHXKEHHE. Te-
JIeXKKa JBUTAJIACh.

CBoé m3o0perenne TomunH nokaszan crenuanucraM: “CMoTpuTe, OHA JIBH-
JKeTcs 3a cYeT BHYTPEHHUX CHJI. 3HAUuT MexaHuka HeroToHa HeBepHa.”

ITo Tem BpemMeHaMm Takoe KOHUMIOCH cTaHAapTHO. CHauana TomuuHy cTano
CJIOXHO paboTaTh Aake TEXHOJIOroM. 3aTeM Helérkas IOHecHIa ero 3a Hpas-
ot B MockBy. OH momnaji B NCUXUATPUUKY, IIOTOM OTCHAET. YMep, IpaBaa,
noma. K cuaacteio, TomuuH ycren ommyOIMKOBaTh KHIKKY C ONMCAaHHEM CBOUX
pabor.

OpHako TOKa OH BOEBaJl C KOCHBIMU aKaJ[eMUKaMH, OH YIYCTWJI U3 BHUAY
paboTHI, KOTOPHIE OBUIM BBIIOJHEHBI JOLEHTOM, KaHIUIATOM TEXHHYECKUX
HayK, IperojaBaTelieM MOJUTeXHHIeCKoro HHCTUTyTa CaBenbeBbIM n3 TBe-
pu. OueHb JIIOOONBITHBIC U IPOCTBIE SKCIIEPUMEHTBI.

B mixone Bce MBI pemiany 3aauy Ha 3aKOH COXPaHEHUS! SHEPTUH — T€ CTaH-
JApTHBIC 3a7auky M0 (U3MKE, TAE CTAIKUBAIOTCS OWIBSpAHBIC IIapbl. M3-
BECTHO, YTO MOMEHT KOJIMYECTBA ABVDKCHUS JIO M MIOCIIE CTOJIKHOBEHUS IapOB
HE MEHSETCSI, XOTSI OH MEHsSETCS Y OTAeIbpHOro mapa. Vicxoxs u3 3akoHa co-
XpaHEHUs SHEPTHHU, MOXKHO CJIETaTh BECbMa HECJIOKHBIC PacUETh.

Ecnm Tenepb 3aMeHHTH HIapbl Ha BOJYKH, UMEIOIE Pa3HbIE YITIOBBIE MO-
MEHTBI BPaIlleHNUs], TO 3aKOH COXPaHEHHs SHEPTUH OyIET BBINOIHATHCS TOJIBKO
B ClIy4ae MX CTOJIKHOBEHHsI BAOJB LEHTPATIBHON OCH (B CIydae LEHTPAIbHOTO
yaapa). Ho ecnu BONYKH CTAIKHMBAIOTCS IOA YIJIOM, TO CyMMa MOMEHTOB
KOJIMYECTBa ABMKEHUS IO yAapa U Iocie He paBHbL. B otnuunu ot TomduHa,
CaBenbeBy He ynaluoch OIMyOIMKOBaTh CBOM paboThl. Heckosbko netT Haszan
Mmel ¢ I'. Y. IllunoBeiM crienuanbHo e3AWIK B TBeph U NMOIYyYUIN OIKUCh apXU-
Ba CaBenbeBa. Ero paGoThl 1o ommcaHHOH BbIIe MpoOiieMe MBI Ipemnoara-
€M OIyOJIHKOBATh.

B uem e 3z1eck nporuBopeure? OKa3bIBACTCS, CUTyalus MPEEIbHO HIpo-
cra. 3a MCKIIIOYEHHEM penKkux ciydaeB (st ommcanus cuia Kopuommca u
HECKOJIBKHX MPOLIECCOB M3 CTAHAAPTHOTO Kypca HH3UKN) MexaHuka HproToHa
HE MOJKET OIMCaTh BCE MHOrooOpasue mpoieccoB ¢ BpameHueM. OHa Ha 3To
MIPOCTO HE paccuuTana. [Ipexxae Bcero moToMy, 4YTO TeOMETpHsi, Ha KOTOPOH
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3wkaercs Mexanuka Helotona, - 310 reomerpus EBknuaa. ['ennaauio MBano-
Buuy lIunoBy ynanock MOCTPOUTH MEXAHHUKY, KOTOPas IOMOJHUTENBHO yUH-
TBIBaeT BpamarenabHble d(¢ekTsl. [loTpeboBaIoCh COSTUHUTH AEKapTOBY
CUCTEMY KOOpIMHAT C LIECTbIO YIJIOBBIMU KoopauHartamu Oinepa. Okasa-
JIOCh, YTO B PaMKaX TaKOHd MEXaHWKU TEOpHs, IIPAKTUKA U DKCIIEPUMEHT HE
MIPOTUBOPEYAT JPYT APYTy.

TomuuH, He Oyayuu (U3MKOM, COBEpIICHHO HAIpPACHO HCIOPTHI cebe
JKHU3HB. Y CTPOHCTBO, KOTOPOE OH CJIENall, AEMOHCTPHPOBAJIO HE OIIHOOYHOCTD
MexaHuku HploToHa, a To, 4T0 OHO paboTaeT ¢ coomeemcmeuu ¢ Opyzoii
Mmexanukoi. Mpl HE OTBepraeM MexaHMKy HblOTOHA TOJIBKO MOTOMY, 4TO
H3BeCTHHI 3P (HEKTHI TEOPUH OTHOCUTEILHOCTH, HEBO3MOXHBIE C TOUKH 3PCHHS
HeroTona, nnu ke moToMy, 4TO CyIECTBYET KBAHTOBAsI MEXaHUKA, B KOTOPOH
paccMaTpHUBaeTCs MHOIO IIPOLIECCOB, HEBO3MOXKHBIX B KJIACCUYECKOH MEXaHU-
ke Hprorona.

4.2.3. HenocpeacTBeHHOE NUCNOMb30BaHNE CBONCTB
TOPCUOHHBIX U3NyYeHUN

Mo cBoiicTBaM, IPUCYIUM TOPCHOHHBIM BOJIHAM: CKOPOCTH PacIpoCTpaHe-
HUSI, CBOMCTBY HaMSTH, CBOMCTBY IPOXOXKICHHS depe3 (pu3nueckue cpensl U
T.JI., MO’KHO NIPEIJIOKUTH LEJBIH Ps] BO3SMOXKHOCTEH MX HUCIONB30BAHM:

*  mepemada HHpOpPMaIHH,
U3MEHEHHUE CTPYKTYPbI BELIECTBA;
U3YYCHHE CTPYKTYpPBI 3¢MJIM U LIPOY.
HeckobKo CII0B 1O KaXKIOMY IPHUMEHEHHIO.

1. Eciu y Hac ecTh Iepenaryuk (M3aydareib TOPCHOHHBIX BOJIH), €CTh CHC-
TeMa pEeTHCTPaliy U NMpréMa TOPCHOHHBIX BOJH, TO €CTECTBEHHO HCIIOJIB30-
BaTh MX JUIA Ilepefady HHpopManuu. Tak MOKHO 3aMEHHTh PaJHOCBsI3b TOP-
CHOHHOH cBsi3bI0. B amperne 1986 rona Mbl mpoBenu HepBbIe YKCIICPHUMEHTH
10 nepeaaye JBOM4YHOI HHPOPMALUK C UCTIONB30BAHHUEM TOPCHOHHBIX CHUTHA-
70B. DTH pe3ynbTaThl omyonukoBanu B 1995 roxy.

CymecTByeT JaBHHUII CIIOp IO MOBOAY TOTO, KTO SIBISETCS M300peTraTenem
panuo: pycckuii A. [TonoB unu amepukanery Mapkonu. I1o TopcroHHO# cBs3u
TaKoro cropa He Oyzner. Hu enquHON CTPOYKM M HU €JUHOTO MAaTeHTa Ha TOT
cuéT HUTZAE B MHpE JI0 HACTOSIIEro BpeMeHu He 3adukcuposaHo. Poccus B
9TOM BoIpoce OyneT eANHONINIHBIM JIHAEpOoM. BripoueM, He TOIBKO 1O CBS3H,
HO ¥ BOOOIIE 10 TOPCHOHHBIM TexXHosorussM. Ha ceromnst HU 1o oxHOMY U3
HAIpaBJICHUH — SHEpreTHKa, CBA3b, TPAHCIOPT — HU B OAHOI CTpaHe MHpa
Jlake He MPHUCTYHaIN K paboTaMm.

*

*

2. 3a nocnegHue rojpl ObUIH IPOBEICHBI OOJbIINE PAOOTHI 10 METAILTYp-
rud. OKa3ajioch, 4TO M3MEHSsI CIMHOBYIO CTPYKTYpY MeTaiuia (B paciuiaBe)
MOXHO YHPABIISITh €0 CTPYKTYpoOil u cBolictBamu. B pesynbrare, He nobas-
TSI HUKAKUX JIETHPYIOIINX IIPUCAIOK, MBI MOKEM IT0JIy4aTh MeTasll, KOTOPBIH
UMEeT JIy4IIHe XapaKTePUCTUKH, YeM JiernpoBaHHbId. Hanpumep, Mbl moy-
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ynay Oe3 JIETUPOBaHUs, TONBKO 32 CYET BO3JEHCTBHSA TOPCHOHHBIM H3ITy4eHH-
€M Ha pacIjIaB MeTaija, yBeIMueHue NpodyHocTy B 1,5 pasa u miuacTudHOCTH
10 2,5 pa3. Hu onHa U3 CymecTBYIONMX TEXHOJIOTUH B METAIUIypTUH HE I10-
3BOJISIET MOBBIIATH CBOMCTBA MaTepHaloB B HECKOJIBKO a3, OOBIYHO pedb
HJET O IpoLeHTax. 11 HU oHA TE€XHOJOIUs HE IO3BOJIET IMPOYHOCTh U IIa-
CTUYHOCTb HOBBIIATH OJHOBPEMEHHO! DTO TOXe yXe JOCTUTHYTO B METal-
JyprudecKkux neuax Ha Poccuiickux 3aBogax.

Vike 3aBeplleHa cTagus nmareHToBaHus. lIpenmonaraercs, 4To CKOpo Had-
HETCS BBITYCK MPOYKIMH U3 METAIIOB, TIOJy4E€HHBIX MO 3TOH TEXHOJIOTHUH.

3. M3BeyHast Me4Ta reojIoroB — [0 aHAJIOTHU C PEHTTEHOM MPOCBETHTH 3eM-
JIFO JUTSL ONPECNICHHs 3aJIe)Keil MOJIe3HBIX HCKomaeMbiX. Kak MHe pacckasbl-
BaJIM, OJHA U3 poccHuiickux ¢upM B TIOMEHH B MOMCKaX HE(TH Ha JHICH3H-
oHHOM y4acTke B 1994 romy npoOypuia 25 cKBaxKuH, U3 KOTOPBIX 22 OKa3a-
auck cyxumu. CebecToMMOCTb KaX 0 CKBaXXUHBI OT 3 10 5 MIIH. J0JI1apOB.
MOJKHO IpelcTaBUTh cebe pasMep 3KOHOMUYECKOro 3ddexra oT MCronb30-
BaHMS ITOJJOOHOTO “peHTreHa” .

CerofHs cO3/JaHBl YCTAHOBKY, KOTOPBIE PEATN3yIOT BO3ZMOXKHOCTD HCCIIE0-
BaHUs Hefllp Oe3 cTonb OrpoMHBIX 3arpaT. Ilpm 3TOM MOryT Hcmonb30BaTh
OOBIUHBIE CITyTHHKOBBIE WJIM a9POCHEMKH PalOHOB NMPEANOIaraeMbIX MECTO-
POKIEHUH.

[Ipenpicropus atoit TexHonoruu Takosa. [lo Boiinsl B CIIIA nekuit Ix. A6-
paMC COBEpLIEHHO CIydalHO OOHApYXKHJ, YTO TaK Ha3blBaeMoe OHOIIOJe
(TopcronHOE TOJIE) 3amedarieBaeTcss Ha (ororpaguu B BHIEC HEBHIMMOTO
n3o00pakenust. OH HepBBIM HCIIONB30BaT 3TO OOCTOSTENHCTBO Ha HMPAKTHUKE.
3TO CTOWIO eMy >KM3HHM, T.K. OKAa3aJIUCh 3aTPOHYTHI MHTEPECH KPYIMHBIX MO-
Homoyuii. [Ipo ero pabors! 3a66m. HaM oHn momnanu Ha riasa Bpoje ObI 1Mo
YHUCTOM CIy4alHOCTH (CKOJIBKO pa3 yxe yHOMHHACTCS 3Ta CIydailHOCTb), HO,
3Has (U3UKY TOPCHOHHBIX MOJIEH U TOT (PAaKT, YTO 3IEKTPOMArHUTHOE MOJE
COMPOBOXKIAETCS TOPCHOHHONW KOMIOHEHTOM, MBI CMOIJIM MOHSTH CYTh MpO-
ecca.

®OpoHT cBeTa oTpaxkaeTcsi OT 00beKTa GOTOrpaUPOBAHUS U YEPE3 CUCTEMY
mH3 oxycupyercs Ha GoToréHke. B sMyIbCHM IIPOMCXOIAT PEaKiud, Ko-
TOpBIE TocIe 00paboTKH JaroT BHAUMOE n3odpakenue. Ho oqHoBpeMeHHO ¢
(pOHTOM OTPAKEHHOTO CBeTa OT 00BEKTa ChEMKU HCXONAT €ro WHIUBHUIY-
aJIbHBIE TIO CNIEKTPY TOPCHOHHBIE M3ITydeHHs, KOTOPble MOAYIUPYIOT TOPCH-
OHHYIO KOMIIOHEHTY CBETOBOM 3JIEKTPOMAarHHUTHOH BOJHBI. JTa TOPCHOHHAs
KOMIIOHEHTA 3aCTaBISICT OCH BpPALICHHS (CIIHHBI) aTOMOB dMYJIBbCHH COPHEH-
THPOBATHCSI B COOTBETCTBUH C OPHEHTAMEH TOPCHOHHOTO MOl 00bekTa. Tak
Ha IUIEHKE OMHUMO BHIMMOTO M300pakKeHHsI BOHUKAET CIIMHOBAs CTPYKTYpa,
oToOpakalomas 3T0 COOCTBEHHOE 110JIe 00BEKTa B IIOJTHOM ero 00bEMe B CBSI-
3H ¢ rosorpaduueckuMH CBOHCTBAaMU TOPCHOHHBIX moueil. CKpbIToe TOpcH-
OHHOE H300paxkeHHe OYHET COXPAHATHCS Ha CHUMKE CTOJIBKO JIET, CKOJIBKO
Oyner cyuiecTBoBath cama (ororpadus.
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W3 3T0T0, KCTaTH TOBOPS, CTAHOBHUTCS TOHATHO, MIOYEMY KCTPACEHCHI CIIO-
COOHBI CTaBUTh AUarHo3 no Qororpaguu. OHM BOCIPUHUMAIOT TO HKE CaMoe
Toje, 4To M 1nojie 00bexTa. Tak Kak OHO (OPMHUPYETCS B CTPYKTYPE IMYIbCHH
KaK roJIorpaMma, TO 3KCTPaceHCYy B IPHHIUIE JaXe BCE PaBHO, KaKas 4acTh
00BEKTa MM YeJIOBeKa eMy IpeacTaBiIeHa. MoxXHO choTorpagupoBars yxo, a
SKCTPACEHC OLICHUT COCTOSHUE IICUCHU.

UsobpaxeHue Cmpykmypa
obbekma - rsimeH,

lenepamop

Qunbmp
MOPCUOHHORZ0 1019

Puc. 14. Memoo uccnedosanusa mecmopoxcoenuii no pomozpaguu

Tax BO3HMKIA MIed MOTEHIMAIbHOW BO3MOXHOCTU PAabOTHI ¢ M300paxe-
HUSIMH T'€0JIOTHYECKAX MECTOpOXIeHHH. V oHa GbUIa yCHEeNIHO peaan30BaHa.

Bepercs n300pakeHUe TOBEPXHOCTH 3eMIIH, CHATOE CO CIyTHUKA (WM ca-
MoOJE€Ta - He Ba)KHO Kak), U IPOBOAMTCS €ro crenuaibHas oopaborka (puc 14).

Ipesxne Bcero, Hy>KHO M30ABUTHCSI OT BHAMMOTO H300paXeHHS, T.K. OHO
HHUYEro He JaéT Ul aHaJdM3a Ie0JIOTHUECKUX MOpoJ B IiryOuHe 3emiu. [Jlanee
MBI IIPOCBEUHBAEM 3Ty KapTHHY TOPCHOHHBIM T'€HEPATOPOM U MOTy4aeM IoJe,
KOTOpO€ IMPOMOJYJIMPOBAHO IOJIEM 3MYJIbCUM JAaHHOM KapTHHKW. [Ipoins
¢dororpaduro, nznydeHne OymeT colaepikarh TOIBKO MHPOPMALMIO O CIIHUHO-
BOH CTPYKTYpe 3MyJbCHU. 3aTe€M CTaBUM (UIBTP, KOTOPBIA OyneT mpormyc-
KaTbh TOJIKO T€ YacTOTHI, KOTOPbIE COOTBETCTBYIOT TOMY IIOJISSHOMY HCKO-
IaeMoMy, KOTOpOe Hac HHTEPECYeT.

OTOMY H3ITydEeHHIO MBI IIOBEpracM OOBIYHYIO (POTOIIIACTHHKY, TOMeIaeM
e€¢ B 0ocoOble (hU3MUECKUE M XUMHUECKHE YCIOBUS U B Pe3yibTaTe MOoIydaeM
HEKYI0 CTPYKTYpY MATeH. DTH MATHA aOCOTIOTHO TOYHO COOTBETCTBYIOT pac-
TIOJIO’KEHUIO MCKOMBIX TOJIE3HBIX MCKONAeMBIX Ha JaHHOH Teppurtopuu. Ko-
HEYHO, C TOH TOYHOCTBIO, KOTOPYIO OOECIEUHT pa3pemiaronas CIocoOHOCTh
(oToanmnaparypsl H TOYHOCTb TONOTPahUIECKON MPUBA3KU K MECTHOCTH.
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Puc. 15. ChHumox yuacmrka, codepicauieco mecmopoicoenue Hegpmu,
U pe3ynbmamsl €20 MOPCUOHHOU 00padomKu

Ha puc. 15a n300pakéH KOCMHYECKHH CHUMOK, /Ul KOTOPOTO IPOBEICHA
omucaHHas BbIIIe 00paboTka B pesynbrare s ciydas ¢uisTpamum mo Hed-
TH Ha 5TOH IIIOIaJy MONy4YeHa KapTHHA, NMpeAcTaBiIeHHas Ha puc. 158. be-
JBIA IBET — TaM, Tae HedTH HeT BooOmie. TeMHBIe IBeTa — pa3Hasl CTEICHb
COZIEepXKAHMS TT0JIE3HOTO HCKonaeMoro. HedTsiHbIe JIMH3EI — 4&pHBIN IBeT.

PaboTsl M0 KapTHPOBAHUIO MECTOPOXKAEHUH BBIIONHINCH 110 KOHTPAKTaM
C COOTBETCTBYIOIINMHU (pHPMaMHU.

EcrecTBEHHO BO3HHMKAET BOMPOC, @ YTO MHE MEIIAeT BMECTO KOCMHYIECKOTO
CHMMKA BCTaBUTb TyZa HE PEHTT€HOBCKHH, a OOBIYHBI CHHMOK YeJIOBEKa U
TIOTYYUTh €T0 CTPYKTYpY?

Hano ckasaTp, 94To pa3roBOp Ha 3Ty TeMy CIIy4aifHO BO3HHK BO BpeMs 00-
CY)XIEHHs psizia IpodieM Ha Kadeape HeHpOXUPYPTUH BOCHHO-MEHIIMHCKON
akagemun nM. Kuposa B JlennHrpazge. Mbl OecenoBaiay ¢ COTPYAHHKOM Ka-
¢enper, mpodeccopom A.H. XiyHOBCKHMM, KOTOPBIiT TpU pa3a B HEJEIO Jesa-
€T Ollepaliy Ha MT03BOHOYHMKE U MO3TE.

OH mpennoxun oOcneqoBaTh IBYX BOGHHOCHTYXaIux. Ilo craHmapTHBIM
MEJUIIMHCKIM KPUTEPHAM y HUX y 000MX YETKO IHAarHOCTHpYyeTcs 3aboneBa-
HHUE MOSCHUYHON YacTH 103BOHOYHMKA. OJHAKO PEHTTEHOBCKHE CHUMKHU HE
JaloT noaTBepkaeHus. I[1ocKoNbKy B 0OCIEIOBAaHUM HCIIOJIB30BAJIACh METO-
JIMKa, PacCUMTaHHAs HA PabOTy C HEXMBOU NMPUPOJOIH M MOJE3HBIMH HCKO-
TIaeMBIMH, ObIIa BEPOSITHOCTH TOTO, YTO ONPEAEIEHHbIC YaCTOTHBIEC ITapaMeT-
PBI OKaXKyTCs HE TOAXOSIIMMH. TeM He MeHee, pelIeHo ObUIO MonpoOoBaTh.
ITpoBenu 00paboTKy. BrisiBuIN mouepHeHHEe B HEKOTOPBIX M03BOHKaX. [Toka-
3anu cnenuanucram. Korna nogssnu Bce 60JIbHUYHBIE KAPThI, 0KA3aJI0Ch, YTO
yEpHbIE IMATHA TOYHO COOTBETCTBYIOT MOPaKEHHBIM Y4acTKaM MEXIy I0-
3BOHKaMH. BbIIM MOTydYeHBI M 3aTEMHEHUs], KOTOpPBIE TOBOPIIIM O HapyIICHU-
X (pyHKIIMOHMPOBAHMUS APYTHX YacTel OpraHn3Ma, HO 3TO TpeGOoBaJo JOIOI-
HUTEJIBHOTO MEANIIMHCKOTO aHAJIN3a.

Hy»xHO OTMETHTB: HIIesl TOCTOMHA, YTOOBI €if 3aHUMAThCs CrenuansHo. [1o-
TEHI[MAIbHO OHAa MOXXET MPUBECTU K TOMY, YTO HAM HE HYXKHO OyIeT MMeTb
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TPOMO3JIKYI0 M JOPOTOCTOSIIIYIO anmaparypy Uil MPOBEAEHHS AOPOTUX U
YacTO MYYUTENBHBIX MPOLEAYP AWATHOCTHKH. YenoBek OyAeT MPUXOAUTH B
TIOJIMKIINHUKY, TIPH BXoJie ero OyayT ¢ororpadupoBaTh HIM CHHMATh €ro
BH/ICON300paKeHNe, IIPOBOUTH 00pabOTKy CHHUMKA M Ha €ro OCHOBE IOJY-
4aTh IOJIHYIO PACIEYaTKy COCTOSIHUS 310pOBbs IIALUCHTA.

Bosznukaer u npyras uznes. Eciu Mbl 3HaeM, Kakue CIIEKTpPhI YacTOT IIPU Ka-
KHX 3a00JIeBaHMAX MO3BOJLIIOT OCYIIECTBUTH JIeUeHHE (3TO mpobieMa BCero
U c6opa CTATUCTUKH), TO, C MO3ULUMIA CETOMHSIIHEr0 IHS, HE HAI0 HHKa-
KUX 9KCTPAcEHCOB, KOTOPHIE €IIE U 3aBUCAT OT CBOETO COOCTBEHHOTO COCTOSI-
HHS, HEPTeTUKH COJHIIA U PACIHOJIOXKEHHs IiaHeT. Mel G6epém reHeparop,
KOTOPBIH cO31a€T 9TH CHEKTPBI YaCTOT, KOMIIBIOTEP yKa3bIBAET, KAKOE IOTEM-
HEHHME U KaK JUAarHOCTUPYETCS U KaKOH CHEKTp KOPPEKTUPYIOIUX YacTOT
JODKEH OBITH HMCIOJIB30BAaH IS Je4eHHs 3Toro 3aboneBanus. CymecTByer
peanbHas BO3MOXKHOCTb CO3JaHUS B MEIULIMHE HOBOI'O HAIpPaBICHUS — TOP-
CHOHHOI Tepanuu.

5. lNeparornka n HoBas omsnyeckasi napagurma

l'oBopst 0 HOBOH (U3MYECKOl mapagurme, MbI HCIIOJIb30BAaIH TEPMUHBI
“TopcroHHOe mone” U “Quinueckuii Bakyym”, TOCKOJBbKY pacCcMaTpHBAIN
(U3NUECKYIO CTOPOHY SIBJICHUS.

OpHako MO OKOHYaHHWU MOETO BBICTYIJICHUS, TPUOYHY MOT OBl 3aHATH MO
koyutera npodeccop I'.H. HynsHeB n3 Cankr-IleTtepOyprckoro MHCTUTYTa
TOYHOW MEXaHHKH M, HU pa3dy He YIOMHHas TEpMHH “TOpPCHOHHOE moie”,
MIPEACTAaBUTH BallleMy BHUMAHHIO CTOJIb k€ 00BeMHOe coobmienne o Beenen-
Hoi. OH OBI omepupoBan TepMHHOM “HH(popManuonHoe nose”. Ilo okoHdYa-
HUHM €T0 BBICTYIIEHHs BBl MOTJH OBl mociymats npogeccopa JI.B. Jleckona.
OH caenan OBl TpeTbe COOOLIEHHUE, T1Ie TOBOPMII OBl O TOM K€ caMOM, HO He
ynotpedisii 661 HU TepMHH “TOpcHOHHOE nose”, HU “HH(POPMALHOHHOE T10-
ne”. OH roBopui Obl BaM 0 CEMaHTHYECKUX MM CTPYKTYPHBIX IIpolieccax BO
Bceenennoi.

OxkasbiBaeTcs, Hama BeeneHHas, Kak pealbHbI MaTepUAIbHBIN 00BEKT, SB-
JsIeTCS. HAaCTOJIBKO CIIOXKHBIM JUIsl HAIIETo MOHMMAaHUS NPEIMETOM HCCIENo-
BaHMS, YTO COBpPEMEHHas ()M3MKa HE TOTOBA ONMHUCATh 3TOT (YU3MUECKHH 00B-
€KT BO BCEM MHOT000pPA3UH €T0 NPOSIBICHHUH.

C no3unuu Qus3nka, MEHsI He MHTEPECYIOT IOTOKK MH(POPMAIMK U Tpodie-
MBI CTPYKTYpHOH opranuzauuu BcenenHoil. MeHs uHTepecyer ¢u3nyeckas,
ToneBas U BEIECTBEHHAs CTOPOHA CYIECTBOBAHMS 3TOro oObekTa. Tak ke
crpaBeuBo, uTo npodeccopam I'.H. dynsueny, B.H. Bonuenko u JI.B. Jlec-
KOBY B MX HCCIIEIOBAaHMAX TOKa HUYEM HE MOTYT NOMOYb HHM TOPCHOHHBIE
10711, HY TeopHusl pu3ndeckoro Bakyyma. OHako noiHoe nonumanue IIpupo-
JI6I B CaMOM IIHPOKOM CMBICIIE 3TOTO CJIOBA MOXET OBITH TOJBKO B TOM CIIy-
Yae, eClI Mbl paccMOTpUM BceenenHyro ¢ atux Tpéx nosuwmii (puc. 16).

Torna, paccMarpuBast 00beKT UccienoBanus — [Ipupony — ¢ TpEX mo3unmii:
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- kak Pusndeckyro Beenennyio,
- kak Madopmanmonnyio Beenennyro,
- kak CemaHTHUecKyIO (CTpYKTYpHYIO) Beenennyro,—

OMpeNeNIUM TPU TJI00aJBbHBIX MapaMeTpa, COOTBETCTBYIOUIMX KaKIOH W3
3TuX BceneHHbIX:

- Marepus,
- nHpOpMaIys,
- CTPYKTYypa.
MCUNXODPUINKA MEHTAJIbHAA ®UN3NKA
Pusunyekunn UHdopmaLMoHHbIN
Bakyym (LLUnnos) Bakyym (IleckoB, [lynbHeB)
s Groy e (00D -
<+
AkumoB 4—|
CeMaHTH4ecKumn
®dusmnyeckasa BceneHHasn Bakyym (HanumoB)
NPUPOIA \
UHdopmaumnoHHas
BceneHHasn
CemaHTHn4eckas = marepus BuoaHepronHdopmaumnsn
BceneHHasn = CTpYyKTYypa (BonueHko)
= nHdopmauus

Puc. 16. Buosnepzemuueckan Bcenennasn

Bcé ato BMecTe Oyaer Ha3biBaThest OGrodHeprounndopmarrka. Ctpororo me-
JIOCTHOTO TIOHMMaHHUs Takoi BceeneHnHoil Hayka He umeeT. OqHAKO, KakoH Obl
acreKT OHOYHepronH(OPMATHKNU MBI HE pacCMaTpHBAIM OTAENHHO, MBI Ha
CETOMHS IOJYYHIN OTBETHI Ha T€ BOIIPOCH], ¢ KOTOPBIX HAavyaach Halla BCTPe-
Ya ¥ KOTOpBIE MHPEACTABIUINCH HEpa3pelIMMbIMH Ha COBPEMEHHOM OJTarle
Pa3BUTHS YEIIOBEUCCTBA.

A nMeHHO:

1. ChopmynupoBaHa HOBasi (pu3MUeckas mapagurMa, KOTopasi pacIIupHiIa
Hame nonnmanue [Ipuponsr.

2. Co3maH KOMIUIEKC HOBBIX TEXHOJIOTHH, KOTODBIN IO3BOJISET YCIELIHO
pemraTb IpoOIEMBI BO BCEX chepax AesSTeNEHOCTH YeT0BeKa.

3. Ectb MOHMMaHHE TOTO, KaK O0BEAMHNTE AyX (CO3HAHHE U MBILUICHUE) H
Matepuio (00beKTHBHBIC (PU3HIECKUC 3aKOHBI).
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MbI 3asiBUIIH, YTO TOPCHOHHOE I0JI€ — HOCHUTENb MBICIH, a TOHATHE OIS
€CTh MOHATHE HAyYHOE U 00BEKT MaTepHanbHOro Mupa. C 3THX MO3ULUH H3-
BEUHBIH CIIOp Ueann3Ma U MaTepHall3Ma - YTO MEPBHYHO? - IPOCTO TepseT
CMBICJI, TAaK KaK 3TH JB€ KaTETOPHH SBISTIOTCS HEPA3PHIBHBIMU CYIITHOCTSIMU.

IMockonbKy ke OBLIO MPENONPEIeNICHO, YTO ATOT Pa3rOBOP IIPOXOAUT B ay-
JUTOPHH, TJIe COOpPAIICh TIEAarory, TO OCHOBHAS 3a/a4a MearOruKy Cero IHs
COCTOMUT B TOM, YTOOBI JOHECTH H3JIOKEHHBIE 3/1€Ch 3HAHUS O MOJOAEKU
JIOXOIYMBO U MOMYJAPHO. VIM XKUTh B TON peabHOCTH, O KOTOPOM U 11J1a peub
Ha 3ToM (opyme.

Peub unér He TOIBKO O HEOOXOANMOCTH BBEACHHSI HOBBIX HOHATHI B (U3H-
Ky, TaKHX KaK [EepBUYHBIE TOPCHOHHBIE 1oy, AGcomoTHoe Huuro, enquHCTBO
Marepun U co3HaHus. He Tompko 310. Tpebyercs ompenenéHHas KOPPEKTH-
pOBKa MeJarorn4eckoro Marepuana Jaxe Al W3JIOKECHUS TPaJuIHOHHBIX
¢dm3mdeckux npencrapiaeHui. CepbE3Hble TOMONMHEHNS HEOOXOMUMBI HE TOJb-
KO IIpH M3JI0XKeHNH MexaHuku HelotoHa. Bee pasmensr ¢pusndeckoil Haykn u
CMEXHbIX oOnacTell 3HaHUA cedyac TPeOYIOT CYLECTBEHHbBIX YTOYHEHUH. MbI
MO>KEM MOKa3aTh 3TO Ha IPUMEPE NEKTPOMArHETU3MA.

B cooTBeTcTBHHM CO MIKONBHON NPOTpaMMOii, Hac ydaT HE3bIOJIEMOCTH 3aKO-
HoB HbloToHa. Tak ke TOUYHO B CEIBMOM KJIAcCE MIKOJILHUKAM T'OBODSAT, 4TO
OCHOBOIl CyILIECTBOBAaHUS DICKTPHUUYECKOTO TOKA SIBIACTCSA 3aMKHYTOCTb IIPO-
Bosmei renu. EcTe Oarapelika 1 1aMIIouKa: eci Ienb 3aMKHYTa — JJaMIT04-
Ka TOpPHT, €CiIi Pa3OMKHYTa (HEBaXHO TZe) — JiaMrovka racHer. OueHs yoe-
JUTEIBHO.

X 04y IpUBECTH J[Ba MPUMEPA U3 MATOU3BECTHOH HCTOPUH ANEKTPOTEXHHUKH.
B mepuox 30-x romoB Huxona Tecna npomemonctpuposan B CIIA paGoty
clieqyrolel ycTaHoBKU. J[Be cTajpHble OamrHu BbicoTol o 50 MetpoB ObuIn
pa3HeceHbl Ha PAcCTOSIHUM HECKOJIBKHMX MHIb. B mepBoii GamHe Obuia ycra-
HOBJIEHA JMHAMO-MAIlIMHA, KOTOpasi CO3/aBaja MEPEeMEHHBIH IEKTPHUECKUH
Tok ¢ yactoToi 150 kru. HampspkeHne momaBaaoch Ha 3JIEKTPUYECKUIT TTOBBI-
mraromuid Tpanchopmarop. OxHako TpaHchopMaTop OBLT CAENAH HECKOJIBKO
HeoObrqHO. [lepBUyHas n BTOpHYHAst eT0 OOMOTKH OBIIM BBHINOJIHEHHI B BHIE
TUIOCKMX CIMpaneil B HECKOJNBKO METPOB B AuameTpe. Bropmunas oOmoTka
MOAKITIOYANIach K ABYM MPYTKaM, MOJ00HBIM TEJIEBU3HOHHON aHTeHHe. Tecna
Has3bIBaJ uX BuOpaTopamu. Ha cocenneii GamrHe ObIT YCTaHOBJICH TAaKOW ke
BUOpATOp, COPUEHTHPOBAaHHbIA Ha BHOpaTop mepBoil Oamuu. Ko BTOpOMY
BHOpATOpy TaKKe 4epe3 CIUpPAIBHBINA TpaHc(opMmaTop OBLI MOIKIIOUEH HE
KakOoH-HUOYIb paguoNpHEMHHUK C YyBCTBHTEIBHOCTBIO B 1 MHKPOBOJBT, a
JJIEKTPOMOTOP C MOIIHOCTEIO B 1 kuioBarT. Korza Ha mepBoii Oamrne padora-
JIa AMHaMOMAIIIHA, HJICKTPOMOTOP paboTal ¢ MOIHOH Harpy3Koi Ha Baiy.

Bcerna HaligyTcs CKeNTHKH, KOTOPBIE MPEUIOKAT MOBEPXHOCTHOE M BECbMa
Janékoe OT MCTUHBI OOBsICHEHNWE HOBOTO siBieHHs. Hamumck u 3xeck. Bouto
3asBJICHO, YTO HUUETO YAUBHUTEIBHOTO HE MPOU30IILIO; POJb IEPBOTO MPOBOAA
BBITIOJTHSIET SNEKTPUUIECKU Ppas3psill, BTOPOTO - 3eMJIS: Ielb 3aMKHyTa — HIET
TOK.
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B te 30-¢ romst H. Tecna nemoHCTpHpoBai paboTy 3TOW YCTaHOBKH J10-
BOJIBHO 4acTO M y4€HBIM, U MPEICTABUTEISIM aMepUKaHCKoOU mnpeccsl. Ha on-
HOM M3 TakuX JEMOHCTpalMil K HeMy IOJOLIe] KOPPECIOHJCHT OMHOU u3
LEHTPAJIbHBIX TA3€T U CIPOCUIL

— l'ocrionun Tecna. Bel He MOTITH OBI TPOCTO ¥ MOHSATHO JJISI YUTATEICH, HE
3HAIOIMX TOHKOCTEH TEXHMKH M (U3UKM, OOBACHUTH KaKMM 00pa3oM Bam
ynaérest nepeiaBaTh CTOJIb 3HAUUTEIbHYIO JIEKTPHYECKYIO SHEPrHio 0e3 mpo-
BOJIOB Ha TaKHUe PacCTOSIHUS?

Huxona Tecna oTBeTHII Ha HEMOCTaBIEHHBIH Bonpoc. OH cKazai:

— Owubaromcea me, Kmo oymaem, Yumo A nepeoaio INEKMpPoIHEPIUIo.

Ecin nepenaBanack He 3JIEKTPOIHEPTHs, TO YTO? DTO OCTAIOCH HEM3BECT-
HBIM 1 yuuio BMecTe ¢ Tecna. ITo-BuauMoMy, OH CUHMTall, 4TO OTKPHIBATh 3TU
3HAHUS YEJIOBEUECTBY €Ille PAaHO, M HE OCTaBMII MO 3TOMY IMOBOAY HMKAKHX
3anmceil. B Teuennu nonroro Bpemenu B Poccun u 3a py0GeskoMm MHOTHE yué-
HBIE TIBITAIICH OE3YCIENIHO BOCIPOU3BeCcTH KcnepuMenTsl Huxoner Tecna.

Toneko cmycts nmoutu 50 jet, MockoBckuit m3obperarens C. /. ABpamen-
KO, 3aMHTEPECOBABIINCH paboTaMu Tecna, mpuayMaa HHTEPECHOE yCTPOHCT-
BO, HE CTOJIb BIIEUATIIIONIES, HO HE MEHee OpHrHHaiabHOoe. UToOB HEe MOTaTh
OTPOMHBIN IUIOCKUH TpaHC(HOPMATOp, OH CKOHCTPYHPOBAI KOMIIAKTHYIO Ka-
TYIIKY, y KOTOPOH MepBUYHAas U BTOPUYHAsT OOMOTKM OBLIM PaCIOIO0KEHBI
HECKOJIbKO HEeOOBbIYHBIM 00pa3oM, M camMa MX HaMOTKa MPOU3BOJAMIACH CO-
BEPILEHHO ONpPENENEHHBIM crioco6oM. Jlisi mosydeHus: pe3yiabTaTa, ONMHCaH-
HOTO HW)KE, UMEHHO I'€OMETPHsI HAMOTKH JIOJDKHA OBITH CTPOTO COOIIOACHA.

C ucronp30BaHUEM TaKOH KaTYIIKH OblIa coOpaHa cxema, peAcTaBIeHHas
Ha puc. 17. DTOT pHCYHOK aJ[pecOoBaH MPEX/]e BCETO YIUTEIIM, HO HHTEPECCH
Oyner BceM. YacTb cxemsl 3akpoeM. I1ycTs BpeMeHHO 3T0 OyneT Hekuif “4ép-
HBII AMUK” .

=~220

C1

Puc. 17. Cxema padbomut yenu c mpancgopmamopom Aepamenko
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Ha tpanchopmaTop ABpaMEHKO IOJAETCs HANPSHKEHHUE, PE30HAHCHO COTJIa-
COBaHHOE C XapaKTEePUCTHKAMH caMoro ycTpoicTsa. OJuH KOHEI BTOPHIHOM
0o0MOTKH TpaHc(hopMaTopa, 00pa3HO BBIPAXKASICh, SBISETCS IMOTCHIHAIBHBIM.
A Bropoii ee konen (C;) HUKy/Ia HE HOAKIIOYEH U IIPOCTO BHCHUT B BO3IyXE.

C TOYKH 3peHHs EKTPOTEXHHUKH, 9Ta CXeMa — HOHCEHC: Ha BTOPUYHOI 00-
MOTKE TpaHC(pOpMaTOpa OAUH KOHEI| MMeeT HYyJEBOW IOTEHIHAN, a JPYrou
NOJIHBIM IOTEHIHUAI.

371ech HYy)KHO CKa3aTb, 4TO Ui PabOTOCIOCOOHOCTH TpaHChopMaTopa AB-
PaMEHKO JI0JDKHA OBbITh COOJIOAEHA HE TOJIBKO FEOMETPHsS HAMOTKH, HO U B
onpenenéHHOW TOYKE BTOPUYHONH OOMOTKH TpaHC(HOpPMAaTOopa NOIDKEH OBITh
creinad paspsiB (!). Bo3Hukaer Bompoc, 3aueM BTOPUYHYKO OOMOTKY BOOOIIE
JIOMaThIBaTh Hocie pa3pbiBa? OKka3plBaeTCs, €CIH IOCIE Pa3pbiBa “HEIOMO-
TaTte” — TO 3¢ dekT npocto He Habmomaercs. O kakoM 3¢ dekre UAET 31ech
peun?

Ham “4épHelii smumKk” mpeacraBiseT coO00i HEKOe YCTPOUCTBO, KOTOPOE H3
OJHOTO TPOBOAA JETaeT ABa; K 3TUM JABYM IIPOBOJAM ITOJIKIIOYEHAa OObIYHAS
ObITOBas JTAMIIOYKA HAKAJIUBAHHUS MU 3JIEKTpOJABUrartesnb. M He3aBUCHMO OT
TOTO, KaKOW JIMHBI 3TOT NMPOBOA M M3 KAKOTO MeTalia OH CHeNlaH, CUCTeMa
paboraeT, 1 TOK UIET. Kakylo MOIIHOCTb MbI IIOJIaéM Ha IIEPBUYHYIO OOMOTKY
TpaHc(hopMaTopa, TaKylo ke MbI IT0JTyJaeM Ha BBIXOJIE YKa3aHHOTO YCTPOMCT-
Ba. Ecin mozmate mMomHocTh B 1 kBT, TO B cXeMy mapaieqbHO MOXKHO ITTOJ-
COCIMHUTE 4eThIpe JaMibl o 250 BatT, KOTOphle OyIyT ropeTh, WIH JJIeK-
TPOJIBHTaTeNb IIOCTOSHHOrO Toka Ha 1 kBT, KoTOpHIi Oyner paboraTh ¢ moi-
HOU Harpy3koi Ha Bady. DTO YCTpOWCTBO AeMoHcTpupyeTcs Ha BJIHX, mpas-
Jia, B HECKOJIbKO NHOM BapHaHTe.

Bosnukaer Bompoc: 4to mepenaéT OAMHOYHBIN mpoBoa? Ecnum B pasphiB
3TOr0 MPOBOJA MOAKIIOYUTh MUKPOAMIIEPMETP, TO OH TMOKaXET HOJb. TOK MO
sToMy npoBoay He uaét! Ho mammel ropsit, u ABUraTess padoTaer.

Komern wn3 MuHHCTEpCTBAa JIEKTPOTEXHHYECKOH IPOMBIIUICHHOCTH U
AxazieMuH HayK, H3ydaBIINe JaHHYIO YCTAaHOBKY, HEMEIUICHHO OTpearupoBa-
JIM: MOJI, yCTaHOBKA CTOMT Ha CTOJIE, CTOJI Ha OETOHHOM MOy, OETOH apMHpO-
BaH KEJIC3HBIMU KOHCTPYKIMAMH, TIEPEMEHHBIN TOK Yepe3 MapasUTHBINA KOH-
JEHCATOP TMOMafaeT Ha EMKOCTb — LIeTb 3aMKHYTa.
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Torna MBI MPEMIOKWIM KOJIJIEraM IPOU3BECTH NPOCTEHIINE BBHIYUCICHHS.
PeaxkTtuBHOE compoTHBIEHHE Mapa3uTHOW eMKocTH C; MeXIy NPOBOJAMH H
IOJIOM, KaK MOKa3bIBalOT pacdérel, cocTapiser 6oiee 100 Mom. Kakoii Tox
BO3MOXKEH B Takod nenu? Kakas jammodka MOXeET ropeTh, €CliM B Ielb
BKJIFOYMTDH Takoi pesucrop? Kosutern passenu pykamu U pa3oLUIMCh, HUYETO
HE MPEeUI0KUB.

Yo xe mpexcraBiser u3 ceds TAMHCTBEHHOE YCTPOMCTBO, PACIONIOKEHHOE
B “uépHOM smuKke” ?

OTO TaMHCTBEHHOE YCTPOHCTBO IOCTYIIHO JUISl NOHMMAHHS JTIOOOMY CEeMH-
KJIACCHUKY W PAJMONIOONTENIO; [1BAa IMOJA, BKIIOYEHHBIE B Pa3HBIX HAIpPaB-
JICHHUSX U CTIIaKuBarommas nemns. Beg!

IMonyuaem cucremy (puc. 18), paGoraromuryto Bonpeku 3akony Oma uin Bo-
npeku 3akoHam Kupxrogda, eciti BBIpa3uThCsi TOUHEE.

CrienuanucThl MO 3JIEKTPOTEXHUKE Ha3BaJIM TaKue YCTAHOBKHU ‘HEKHPXToQ-
¢doBeivu nemsivu” . Ha3BaHue 1anu, HO BOT 0OBSICHUTH IPHHIMIT paboTHI MOKa
HE CMOTJIN.

5.1 3agaym coBpeMeHHOM negarornku

Korza mKOIbHIKH BBIXOJAT U3 CTEH IIKOJBL, @ CTYACHTHI U3 CTEH MHCTHUTY-
TOB M YHHBEPCUTETOB, OHH BOOPY>KEHBI TEMU HAyYHBIMU 3HAaHUAMU, KOTOPBIE
CTPOTO IIPOBEPEHBI U I0Ka3aHbl. JTO clpaBeAnuBo. Ho OHU BBIXOAAT U3 ITUX
BVY30B ¢ moiHBIM CO3HaHHEM TOTO, 4TO NpobieM B pusuke HeT. Beé usBect-
HO M JI0Ka3aHo.

B 10 e Bpems, HIMEHHO B TaKOM BO3pacTe Hy>XHO HpOOYKAaTh HMHTEpecC
YYalUXCs 3arisbIBaTh 32 TpaHb Hen3BecTHOro. Eciu Ob1 Tak 66110, ToMunHy
HHUKOT/Ia HE TPHIIIOCh ObI KOH(MIMKTOBAaTh ¢ 3akoHOM HbloTOHA, a aBTOpam
OIMCAHHBIX BBINIE PabOT MO 3JIEKTPOTEXHHKE — ¢ 3akoHOM Oma. OHH ObI C
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IOHBIX JIET MOTJIH JOMYCTUTh BO3MOKHOCTh CYLIECTBOBAHHS HMHBIX PEabHO-
cTell, HHBIX (HU3MYECKUX NPHUHIMUIOB, IPYrUX (QU3HUECKUX TEOpUH M, HAKO-
Hell, UHBIX, eII¢ He OTKPBITHIX 3aKOHOB [Ipuponsl.

UToO0B! TOMYCTUTH 3TO B CO3HAHHE, yUAIINIICs JOJDKCH CIIBIIATE OT IIeAaro-
ra 0 HeM30SKHOCTH CYIIECTBOBAHMS TaKMX MHTEpECHEHIIMX obyiacTeil ecre-
CTBEHHBIX HaYK.

Pasrosop He MAET O mepecMOTpax MIKOIBHBIX MPOrpaMM WM HaNUCaHUU
HOBBIX Y4eOHHMKOB (M3MKM MM 3IEKTPOTeXHUKH. LlIKoyibHBIE TpOrpaMmsl
coZep)KaT COBEPIIEHHO HEOOXOIUMBbIH 0a30BbI MaTepuan. Mbl rOBOpUM O
TOM, YTO 3HAHUs, M3JI0)KEHHBIE B INKOJbHBIX Y4eOHHKAX, HE JOJDKHBI CUH-
TaTbCs OKOHYATEIbHBIMU. OHM JOJKHBI CBOCBPEMEHHO KOPPEKTUPOBATHCS U
JIOTIOJTHSTHCS B COOTBETCTBUH C ITOCIEAHIMH JTOCTIDKEHUSIMH BO BceX oOac-
TSX YEJIOBEYECKOrO 3HAHUS.

C moetl mouku 3peHusi, Kak Qu3uUKa u yuéHoeo, 2POMAOHbI HedoC-
MAamok co8pPeMeHHOU Neda2o2uK U 0Opa306anUs 8 YeioM, COCMOoUm 8
ux becnpobaemuom uznodiceruu. Ce200Hs 6 WKONAX NPenooarmcs
002Mbl, Komopble camu no cebe, KOHEUHO, OeCCNOPHLL, HO HA KOMO-
PbIX JCU3HB U 3HAHUE, K CUACIbIO, He 3AKAHYUBATOMCSL.

Yuumensam cnedosano 0Ovl nposeisimb MAKCUMYM UHUYUATIUGDL
UMEHHO OISl M020, Ymobbl He MOAbKO 0amMb VHAWUMCSL e HOBble 3HA-
HUSL 0 MUpe, 0 KOCMOCe, 0 KOMOPbIX Mbl Ce200HS 2080PUIU, HO U HA-
CMOUYUBO Npuyuamv pebsm K MbICAU O OCCKOHeHHOCMU DPA3EUMUsL
nosunanus Beenennoil.

6. BMecTo mociec,ioBus

ITo maTepuanam xypHana “Uyneca u npukiodeHus” Ne7, 1998r.
(UurepBbio ¢ A.E.AKHMOBBIM)

1. Anamonuit Eezenvesuu! Kakoewi, no eauiemy mnenuio, 21agnole
Hanpaenenus HAYYHO-MEXHUUECKO20 pA3BUMUA  Yen08euecmea’?
Kaxue 3nanus ymeeposamcs, a Kakue 0yoym noxosneonenst?

— Kak B XX Bek Bomuia u3 npouwioro ¢puznka HpeiotoHa, Tak e n3 XX Beka
B XXI Bek, kak (yHmaMeHTansHOe 3HaHHEe, BOUAET, Hanpumep, (usnka DHH-
mreiina. Kak B XX Beke JOCTOSHHEM HCTOPHHU cTal (IOTHUCTOH, YHAyT B
HCTOPHIO MHOTHE (heHOMEHoJIornueckue Teopun. Kak, HanpumMep, coBpeMeH-
HbIE TCOPHHU CHIIBHBIX B3aUMOJCHCTBHI MM (U3HKa JJICMEHTAPHbBIX YaCTHIL.

Kak B XX Beke ObIIO CO34aHO HOBOE €CTECTBO3HAHUE, KOTOPOE MOCITYKUIO
OCHOBOH TexHoJormueckux pepoionuii, B XXI| Beke Oynmer cBoé ecrecTBo-
3HaHHUE, KOTOPOE IOPOAUT HOBYIO CyMMy TeXHOsIoruil. OHaKO B OTIMYHUE OT
XX Bexa HOBas (u3uka — Teopus pusnueckoro Bakyyma I'.1. [llumosa - po-
Inack yxke ceiidac, B KoHme XX CTOJNeTHs, He MOXkJAaBIKCh Hadamna XXI
BEKa.
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Ecnu texnonmorun XX Beka CO31aBaIMCh B CEPEIMHE BEKA, TO TEXHOJOTH-
yeckuil 6a3uc XX| Beka yxe poAWICS — 3TO TOPCHOHHbIE TeXHOJIOrHH. Eciu
teopust Pm3udeckoro Bakyyma pemmna, Hanpumep, 3amady bopa — “HoBas
(1)]/131/[1(3. JOJIZKHa BKJIIOYATh B cebs CO3HaHI/Ie", TO TOPCHOHHBIEC TEXHOJIOTHUH
THO3BOJIAIOT HAWTH BbIXOJ] U3 BCEX TYNHUKOB TCXHOKPATUYECKOI'O Pa3BUTUA
uuBmwiIn3annu B XX Beke.

TopcroHHBIE TEXHOJOTHH OXBAaTHIBAIOT BCe chephl YETOBEUCCKON esTelb-
HOCTH, BCE OTPAcCiId XO3sHCTBa, MEIUIMHY, HAyKy, HCKYCcCTBO, ObIT. Hauano
TPETHETO THICAYCIICTUSL 6yneT O3HAaMCHOBAHO JOMHUHHUPOBAHUEM TOPCHUOHHBIX
TEXHOJIOTUH.

2. Umo 0onxcno cmamo éedyuieli yevio 2paoyuiezo 6exa?

— Benymmmu nensiMu rpsitymero Bexa OyayT:

- YCTaHOBJICHUC a0COIIFOTHOI'O BJIMSHUS KPpUTECPUCB HPABCTBCHHOCTH, AY-
XOBHOCTH B 001ecTBe Jtozel, rapmonnu Yenoseka u Ilpupossr,

- nepexox 3emHoil L{uBHIM3anny K SBOIIOLNOHHO OPUEHTUPOBAHHOMY Pa3-
BUTHIO,

- JTMKBUIALMS 9KOJOTMYECKOro yuiepba 3emie, HaHeCEHHOTO Halleil [UBH-
JIM3aIei;

- IIOCTEIICHHBIN 0TKa3 OT MAIIUHHOMN UHAYCTPHUU U YCTAHOBJICHHUEC JTOMUHAH-
ThI YCJIOBCKA.

3. Bawe nuunoe muenue 00 reontoyuu uenosexa? Heuszmenuwiii
“20mo0 canuenc’ unu mymanm mpemoezo moicauenremun’?

- DBoJronus 4ejaoBeKa, o KpaiHed Mepe, B Hadaile TPEThEero ThICSYEIeTHS,
OyZeT OCYIIECTBIATHCA B PACKPBITHU CKPBITHIX CIIOCOOHOCTEH dYenoBeKa, U
HPEeX/e BCEro CO3HAHMS.

4. Ymo ovt Bolt xomenu ckazamep, 21103 6 21434 1H00AM, HA HOPO2e
moicauenemusn’?

- Bce moau 3eminu, BCTynas B TpeThe ThICSUYENETHE, HOJDKHBI IPOCUTH MPO-
LIEHUs Y HALUIUX MOTOMKOB 32 TSKENBIN I'py3, KOTOPBIA OCTaBJIAIOT UM IOKO-
nennst XX CTOJIETHA, 3a TO, YTO BCE MBI HE TOJIBKO HE CMOTJIN OTKPLITH ABEPU
TPETHEMY TBICAYCICTHIO B Ha4dalie XX BCKa, HO M 3aBCJIM IIUBUJIM3allUIO B
;[e6p1/1 TYIHUKOB U KPU3UCOB — OKOJIOTUYECKUX, SHEPIECTUICCKUX U ITPOJAOBOJIb-
CTBCHHBIX, MC)KHAITUOHAJIBHBIX U PEJIMT'MO3HBIX, NYXOBHBIX U HPABCTBCHHBIX.
Ka)KIIbIﬁ U3 HaC JOJIKCH CIACIaTh BCE BO3MOXHOC, 4TOOBI MAKCHMAJIbHO HC-
NpPaBHUTh ITO MOJOXKeHHE, dPHEKTUBHO HCIOIB30BATh MEPEXOMHBIH MEPHOL
pyOexa THICSUCIICTHS.

Peztome’. Coszoanue nosoul nayunoi napaduemvl — meopuu Qu-
3UYECKO20 6AKYYMA U, KAK Cle0Cmeue, co30aHue mopCuoHHbIX
MEXHON02ULl  UCKTIOYAem anoKATUNMUYeCKUll CYeHapuu Oas
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3emnotl yusunuzayuu. Bonpexu muenuio amepuxancko2o ucmo-
puxa QyKysmbl, UCOpUs Heroeeuecmed He ucuepnana. Yeno-
eex ecmynaem 6 Hoeyio Dnoxy — enepeou ezo scoem muoco
NPUSINHBIX HEOHCUOAHHOCEU.

P.S. Huxe npuBoautcs mMost ctatha “UTo Hac *KIET B TOPCHOHHOM mone?’,
BIIEpBBIC ONMYyOJIMKOBaHHAS B MOCKOBCKOM >XypHaie “UenoBek” Oonee
ISITH JIET Ha3aj, KOTopasi, Kak MHE MPEICTABISETCs], HE TOJBKO yaad-
HO JOMOJIHSET MaTepHalibl BBICTYIUICHHSI, HO U PacKpbIBa€T HEKOTO-
pble HE OTMEYCHHBIC BBILIC EPCHCKTHBBI PA3BUTHS IPAKTHYECKUX
TIPHJIOKEHUH TeOpHH (HU3NIECKOTO BaKyyMa M TOPCHOHHBIX TEXHOJIO-
ruii.

1
YTo Hac KIeT B TOPCHOHHOM MoJjIe?

Yenosek - yacth [Ipupofpl, €ro CyleCTBOBAHHUE - KU3Hb - HPOXOAUT BO
B3aUMOJICHCTBHU C JPYIHMH 4acTAMU I[IpHUpOABI, KOTOpPBIE CIIOCOOCTBYIOT
JKU3HENICITEILHOCTH YeJIOBEKa WM 3aTPYIHSIOT ee, TN00 JaXke yrpoxkKaloT eil.
Heckosibko MHJITHOHOB JieT (II0 COBPEMEHHBIM OLICHKaM “Bo3pacTa’ deloBe-
YeCcTBa) JKU3Hb YENIOBEKA 3aBHCelia, B OCHOBHOM, OT 3¢MHBIX PHPOIHBIX (ak-
TOPOB, a U3 KOCMUYECKUX YIPO3y NPEACTaBISIIM JIMIIb PEAKHAE KPYITHBIC Me-
TEOPHTBHI.

B xonne XIX u B Teyenne XX Beka MOSIBUIOCH €IlI€ ABE KOOPAWHATHI K3~
HEZEATEeNbHOCTH 4eloBeKa. B pesysnbraTe OypHOrO pa3BHUTHS €CTECTBEHHBIX
HayK 4eJIOBEYECTBO OCO3HAJIO, YTO, IIOMUMO 3EMHBIX, B €r0 KH3HEACATEIbHO-
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CTH CYLIECTBYIOT M KOCMHYECKHE Ipupoanbie dGakropsl. Hanpumep, ynbrpa-
¢uonerossle ayun CoslHIA U MEXKIUIAaHETHAs MarHUTHas Iula3Ma. B aToT ke
TIepHOJl UCTOPUIECKH MTHOBEHHO BO3HUKIIM TEXHOTCHHBIE (DAaKTOPHI. 3€MHBIE,
KOCMHYECKHE U TEXHOTEHHBIC (hakTOpel oOpa3oBamm “TpexmepHOe” Ipo-
CTPAHCTBO YEJIOBEUCCKON KU3HEAEATEITEHOCTH.

UYenoBek Hamesl BO3MOKHOCTh YMEHBIIUTH CBOIO 3aBHCHMOCTH OT IIPUPO-
HBIX (DaKTOPOB (3€MHBIX M KOCMHUYECKHX), HO 3aruiaTii (M IUIATHT) 3a 3TO
Tparu4eckuM AucOanaHcoM B HKOJIOTHYECKOM paBHOBecuu 3emud. Jlocrarou-
HO BCHOMHMTb O repOMIMaax, NECTHIMAAX, HUTpaTax B CEJIbCKOM XO35CTBE,
paauoHykianzaax HYepHOOBLISA, OTXONAX aTOMHBIX HMPOM3BOJCTB, MOPCKHX 3a-
XOPOHEHHUSIX XUMHUYECKOTO OPYXKHs, 030HOBBIX ABIpax H T.A. [lonoxxenue tem
OoJiee CIOKHO, €CIIM Y4eCTh, YTO IKOJIOTMYECKHH TEXHOTCHHBIH aucOanaHc
TIPUHSI CTOJb IIIyOOKHI XapakTep, YTo, 0 MHEHHIO MHOTHX y4eHBIX, II0CTa-
BWJI TIOJ] YTPO3y caMo CymiecTBoBaHHE UenoBedecTBa, CyIIECTBOBAHHE BCEH
3emuoit [uBmmmzanmm®.

IIpeononeB suepHy0 yrpo3y, YelIOBEUECTBO OKa3aJoCh B COCTOSIHHU €CIIH
HE II0Ka, TO OYEBHIHOM pacTepsSHHOCTHU Mepe]] BTOPOH TI00aIbHON yrpo30oi —
Yrpo30ii 3KOJOTHMYECKOr0 TEXHOTEHHOro aucOanaHca. 3a HECKOHYaeMoH dye-
penoi KoHCcTaTaluuii rHOeNIH MBUIN3ALUU U [IPOPOYECTB CPOKOB €€ HACTYII-
JICHHUS. HUKTO 32 MOCJIEJHUE TOJBI HE CMOT YKa3aTh BBIXOJa M3 3TOH Iio0aib-
HOM KpU3HCHOHI CUTYallUU.

OpHako, Kak crpaBeuIiBo yrBepxaan ©. DHrense, morpedHOCTH 00ImecTBa
JBHUTAIOT HAyKy CHJIbHEE, YeM COTHHU yHHBepcHuTeToB. [lapamgokc B myxe m3eH-
Oyau3Ma 3aKIIIoHaicst B TOM, YTO NPH OTCYTCTBHU BBIXOJld OOBEKTHBHO OH
yXe cyuiecTBoBal. Hayka HbIHEIIHEro cTojeTus nozaboTunack o ero Gpopmy-
JIMPOBKE ellle B HavaJle Beka.

1. XKypnan “Yenosex”, 1994, Ne 5.
2. ImutpueB A.H. TexHOreHHBIH BBI30B IUIaHeTe 3eMiisl.— BECTHUK BBICIICH IIKOJEBI,
1986, Ne 5.

B 1913 roxy mononoi ¢panmy3ckuii marematuk J. Kapran omyGmmukoBan
CTaThlO, B KOHIIE KOTOPOil OH copmynmpoBan B oqHOH (pase (yHIaMeH-
TaJIbHYIO, KaK IIOTOM OKa3aJIOCh, (PU3MUYECKYIO KOHIIENINIO: B IIPHPOJIE TOIDK-
HBI CYIIECTBOBaTh IIOJIS, MOPOXKAAEMBbIE IUIOTHOCTBIO YTJIOBOTO MOMEHTa
Bpawenusi. B 20-e roxs! psin paboT B OIM3KOM K 3TOMY HalpaBlICHHH OIMY0-
nukoBan A. DitHmreitn. K 70-m romam chopmupoBanack HoBasi o6nacts (u-
3UKH — TeopHs DitHireiiHa — Kaprana (TOK), KoTopast sIBUIACh YaCThIO TEO-
PHH TOPCHOHHBIX T0JIe (Hosiell KpydeHus). B COOTBETCTBHM ¢ COBPEMEHHBI-
MH TIPEACTABICHUSIMH, 3JIEKTPOMArHUTHBIE IO IMOPOXKAAIOTCS 3apsoM,
TPaBUTALIOHHBIC — MAcCOH, a TOPCHOHHBIC TIOPOXKIAIOTCSI CITTHOM HIJIH YTJIO-
BEIM MOMEHTOM BpameHus. [Ioqo6Ho ToMy, kak 11000i OOBEKT, MMEIOIIHH
Maccy, co3JaeT IrpaBUTAIMOHHOE T0JIe, TaK M JII000H Bpamaromuiics o0beKT
CO3/1aeT TOPCHOHHOE MOJIE.
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TopcronHbIe N0 0067aJaI0T PSAIOM YHUKAIbHBIX caoiicts. Jlo Hauana 80-
X TOJIOB IPOSIBJICHHUS TOPCHUOHHBIX IHOJICH HAOMNIONANMCh B SKCIIEPUMEHTaX,
KOTOpBIC HE CTABUJIM CBOCH LIEJIBIO0 UCCIECJOBAHUE MMEHHO TOPCUOHHBIX fB-
nenuil. C co3aHueM TOPCUOHHBIX I'€HEPAaTOPOB CHUTYalls CYHIECTBEHHO U3-
MeHmIack. IlosiBrIach BO3MOXKHOCTH IPOBECTH IIMPOKOMACIITAOHBIC HCCIIe-
JIOBaHMs 10 IPOBEPKE IPEACKA3aHUH TCOPUU B IIAHUPYEMBIX 3KCIIEPUMEH-
Tax. 3a MOCNEeTHUE JECATH JET TaKUe UCCIIEA0BAHNs ObIIM BBIIIOIHEHBI PAIOM
opraHm3aumii AKajeMHH HAyK, TabOpPATOPHSAMH BBICIIHX yJeOHBIX 3aBec-
HUI U OTpaciieBbIMM opraHu3auusamMu Poccun u YKpaI/IHLIS.

1. TopcHOHHBIE MO MOTYT MOPOXKAATHCS HE TOIBKO CIIMHOM. OHH MOTYT HOPOXKIATh-
Csl TEOMETPUYECKUMH | Torosorndeckumu purypamu (“spdexr popmsr”). Onu MoryT
CaMOTE€HEpHPOBAThCS U BCETIA TOPOXAAIOTCS HIIEKTPOMArHUTHBIMU TTOJIAMH. TopcHoH-
HBIC W3Iy4eHUs 00IaJaroT BBICOKOH IPOHHUKAONICH CIOCOOHOCTBIO M MOJOOHO TpaBu-
TaIUi IPOXOAAT Yepe3 IMPUPOAHBIC Cpeabl Oe3 ocnabieHns, T.e. UX HEIb3sl YKPaHUPO-
BaTh NPUPOIHBIMA MaTepuanaMu. CKOPOCTb TOpCHOHHBIX BomH He Menee 10° C, T.e. B
MIJUTHApA pa3 Oobliie CKOpocTH cBera. [10TeHIMan TOpCHOHHOTO OISt JTs1 HICTOYHUKA
C M3JIyYCHHEM HE 3aBHCHUT OT PAcCTOSHMS. B oTnmdme OT ajeKkTpoMarHeTusma, rie
OZIHOMMEHHBIC 3apsiIbl OTTAJKUBAIOTCS, OAHOMMEHHBIC TOPCHOHHBIC 3apsiIbl IPUTATH-
Barorcsi. CIMHOBOMOIIIPU30BaHHEIC cpesibl n Pusnueckuit Bakyym B pesynabrare neiict-
BUsI TOPCHOHHOTO TOJIs1 00pa3yroT yCTOINYMBBIC METACTAOMIBHBIC COCTOSTHUS.

2. Maiibopona B.I1., AkumoB A.E., Makcumosa I'.A., Tapacenko B.f1. Biusaue Topcu-
OHHBIX HoJell Ha paciuiaB onoBa.— M.. MHTI] BEHT, 1994, IIpenp. Ne49. Cokonoa
B.A. UccnenoBanue peakiyy pacTeHU Ha BO3JEHCTBUE TOPCUOHHBIX M3Iy4eHUH.— M.
MHTL, BEHT, 1994, Ilpenp. Ne 48. AkumoB A.E., Kypux M.B., Tapacenko B.Sl.
BuusiHHE TOPCHOHHOTO MOJISI Ha IPOLECC KPHCTA/UIM3ALMH MHIC/UIIPHBIX CTPYKTYpP.—
“Bbuorexnonorus”, 1991, Ne 3.

3. B 1989 r. B Uuctutyre mpobinem MmatepuanoBenenuss AH YkpanHbl ObLT momydeH
YIBTPAAUCIICPTUPOBAHHBIA METAIUI IIPU MEUICHHOM OCTHIBAHUM M B 00BEME CIIUTKa B
pe3yibTaTe ACHCTBHS TOPCHOHHBIX M3Ty4eHHI Ha paciuiaB (a-p. ¢pu3.-mar. Hayk Maii-
6opona B.M.). Ilone3Ho OTMETUTH, YTO METAILIBI, MOTy4CHHBIC C

B yactHocTH, B 1986 roay ObUIH YCIEIIHO MPOBEICHBI AKCIICPUMEHTHI 10
nepeade IBOMYHOM MH(OPMAIMK 110 KaHAJlaM TOPCHOHHOM cBsi3u. [lepenaua
nHpopmarmy 6e3 omnOoK B TOpoJie Ha pacCTosiHUE 22 KM ObLIa OCyIecTBIIe-
Ha IepejaTInKoM ¢ norpediaeHneM sekTposneprun B 30 MBT.

B navane Beka ObLIO MOHUMAHUE TOTO, YTO 3JICKTPOMATHHUTHBIC OIS SIBIIS-
IOTCSL CHJIOBBIMU U JaJbHOJCHCTBYIONIMMU. 3aT€M HOSBUIOCH YMEHUE IeHE-
PUPOBATH JIICKTPUUECKHE TOKM M 3JIEKTPOMArHuTHbIE BOJHBL. CoderaHue
9TUX (QyHIAMEHTAJIbHBIX (PAKTOPOB MPHUBEIO K TOMY, YTO MbI )KUBEM B BEK
JNIEKTPUYECTBA, U OYCHb TPYAHO Ha3BaTh 33alauyd HayKd U MOTpeOHOCTH 00-
IIECTBA, KOTOPBIE HE pPELIaJuch Obl C MOMOLIBIO 3JIEKTPOMArHUTHBIX YCT-
POMCTB: 3JEKTPOABUTATENN M YCKOPUTENHN IeMeHTapHbIX yactul, CBU-neun
JUISL IPUTOTOBJIEHUS UK U OBM, ycTaHOBKU ISl 9JI€KTPOCBAPKU U Pano-
TEJIECKOIIBI U MHOI'O€ IPYroe.

Torna ske OBUTO TIOHMMAHUE, YTO IPABUTAIIMOHHEIC OISl — TOXKE CHJIOBBIC 1
JanpHoAeicTByromue. Ho 10 cux mop HUKTO He yMeeT JellaTh YCTPOWCTBa,
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TeHEPHUPYIOIHE TPaBUTALIMOHHBIE TOKHM M TPABUTAIIMOHHBIE BOJHBI, XOTA ITI0-
TBITKY TIOHATh TEOPETUYECKH, YTO 3TO TAKOE MO AHAJIOTHHU C 3IEKTPOMarHe-
TH3MOM, IIPSANPHHIMATHCH HEOIHOKPAaTHO cO BpeMeH Xeucaiina®. MMerHo
OTCYTCTBHE 3TOTO “yMEHUs JelaeT TPaBUTALUIO IPEIMETOM JIHIIb TEOPETH-
YECKUX UCCIECTOBAHHH.

Korpa cramo sicCHO, YTO TOPCHOHHBIE ITOJISI TAKXKE SIBISAIOTCS CIJIOBBIMH U
JAIBHOICHCTBYIOMINME U HMEIOTCSI pa3paboTaHHbIC HCTOYHHUKH (T€HepaTOphI)
TOPCUOHHBIX TOKOB M TOPCHOHHBIX BOJHOBBIX M3JIy4€HHH, TO 110 aHAJIOTHHU C
3NIEKTPOMArHETU3MOM METOAOJIOTHUECKU OBLIO JOMYyCTHMO BBICKA3aTh OCTO-
POXKHOE MPENTONIOAKEHHE, YTO U B paMKaxX TOPCHOHHOH MapaaurMbl MOXKHO
OXKHJATh CTOJIb JK€ MMPOKUX M Pa3HOPOAHBIX NMPHUKIAIHEIX PEIICHHH, KaK U B
paMKax 3JIeKTpOMarHeTH3Ma.

Takast aHayorMst MOTJIa OKa3aThCsl HEIPABOMEPHOM, JlasKe eCIIM Pa3IndHbIe
TOPCHOHHBEIE 3((HEKTH OKa3aIUCh OBl CYIIECTBYIOIUMHU. MOIJIO CITy4HThCS
TaK, YTO pelIeHHe NMPHUKIAIHBIX 3aad Ha TOPCHOHHOH OCHOBE MeHee I dek-
THBHO, YeM Ha OCHOBE 3JIeKTpoMarHetusma. [IpaBjia, yHHKalIbHOCTb CBOWCTB
TOPCUOHHBIX IOJIel, OTMEUYEHHas BbINIE, JaBaja HAJEXKIy, 4YTO B JEHCTBU-
TEIBHOCTH BCEe HA000pOT — OoJiee 3P HEKTUBHBIMU JIOJDKHBI OKa3aThCs TOP-
CHOHHBIE

3. HUCHOJIB30BaHUEM TOpCHOHHOﬁ TEXHOJIOI'UH, CTPYKTYPHO U IO MOJIEBBIM XapaKTCpH-
CTHKaM OYCHb OJIM3KH K crjiaBaM, KOTOPBIC, KaK IpEanojgararoT, UMEIOT OTHOIICHUE K
HJIO u kotopsie 6onee 10 et Ha3a HCCIIETOBANUCH B PAJE aKaIeMUUECKUX OpraHu3a-
nuit Poccun u YkpauHsl.

4. Carstoin J. Cjntributions to the theories of electromagnetism and gravitation.—
Annales de la Fondation Louis de Broglie. 1986, V.11, Ne 2. Pf; Ne 3. Pl. 2
Brillouin L. Relativity Reexamined.— N.Y.: Academic Press, 1970.

CpEACTBa: TOPCUOHHBIC UCTOUHUKH DHEPIUU U JABUIATENIU, TOPCUOHHBIC CPEl-
CTBa Hepenad MHQGOpPMAIMK U MOJydeHHs MaTepUaloB ¢ HOBBIMH (hU3HUE-
CKUMH CBOMCTBAaMH, TOPCUOHHAS DKOJIOI'Hs, TOPCUOHHBIE METO/bl B MEIULIU-
HE, CEJIbCKOM XO3sHCTBE U T.1.

IMourtu 3a mecsTh JieT ¢ TeX mop, Kak Obutk cHOPMYIHPOBAHBI yKa3aHHBIE
BBIBO/Ibl, TEOPETUUECKHE, IKCIIEPUMEHTAJIbHBIE U TEXHOJIOTHYECKHE UCCIIEN0-
BaHus B Poccun v Ha YkpanmHe NOKa3aiau, YTO TOPCHOHHBIE TEXHOJIOTMU U
cpencrBa HecpaBHHMO Oojiee 3P EKTHBHBI, YeM JJIEKTpOMarHUTHbIC. PaHee
YIOMMHAJIUCh YCIIEXU TOPCUOHHOM TEXHOJOIMH B MeTaurypruu. OgHako B
TIOBECTKE JHS Y€ CTOUT BOIIpOC He 00 00paboTKe pacIiaBa IpU CTaHAAPT-
HOM IIpoIecce IUIaBKH, a O pa3paboTKe TOPCHOHHON METaJUTyprHH, HCKIIIO-
YaroLEeH CTauIO IUIaBKY.

Cepbe3Hoil po6IIeMoi SBIISIETCS. TPAHCIIOPT HAa OCHOBE CXKHUTAIOIIUX TOII-
JIMBO JIBUTATeJIeH: aBTOMOOMIIM, TEIUIOBO3bI, Kopabiu, camonetsl. [lepexon Ha
3JIEKTPOTPAHCIIOPT TMOPOXKIAET WIUIIO3UI0 IKOJIOTMYECKONM YHCTOTBI 3TOrO
“Tpancnopra Oyaymero”. Jla, BO3IyX ropoaoB OyAeT 4uile, HO HpPU 3TOM
Hazo yuutbiBaTh HU3kui KI1J[ nmuuuMii snextponepenay u aJIeKTpOABUTraTeIeH.
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I'moGanbHO 3KOJIOTMYecKas 00CTaHOBKA 3€MIIM CTaHET XyXe M3-3a TOTo, 4YTO
4acTh 3JIEKTPOCTAHIMN TEIUIOBBIC U M3-3a dKOJOrndeckux omacHocted ADC.
IIpu sToM moMuMo UepHOOBUTECKHX TIOCIEACTBHI €CTh eIle OJ[HA ONACHOCTb
— MOIIHOE BpeIHOE BO3JCHCTBUE Ha JIIOJCH JIEBBIX TOPCUOHHBIX MOJIEH, KOTO-
pble CO3JAITCS BCeMH peakropaMmu. IIpu 3ToM cyllecTByroLUe CpeacTBa
samuTel ADC npo3pauHsl Uil TOPCUOHHBIX U3JIyYCHUH.

Hpyras rinobanbHas npobneMa COBPEMEHHOCTH — 3TO IpobieMa MCTOYHH-
KOB 3Hepruu. TomamBHBIE PECypChl, CyAs IO CYLIECTBYIOLUIMM TEMIIaM HX
JOOBIYM U pa3BeNaHHBIM 3amacaM, OyqyT HCUEPIaHbI YKe B IIEPBOii MOIOBHUHE
crneytomero Beka. Ho, qaxe ecian mpeamnonokuTh, YTO HOBbIE METOMIBI pa3-
BEIKM CYIIECTBCHHO YBEIMYaT Pa3BeJaHHBIA ITOTEHINAN, YEeJIOBEYEeCTBO Oe3
YIPO3bI SKOJIOTHYECKON THOSTN HE MOXET IO3BOJINTH cede CXKEUb TaKoe KO-
myectBO HeTH 1 ra3a. Jaxke ecmu caenatb ADC abCONMOTHO HAICKHBIMA U
CHa0IUTh UX TOPCHOHHOM 3aIUTOIl (TOPCHOHHBIMHU 3KpaHaMH), OCTaeTcs 06e3
(yHIaMEHTAIBHOTO PEIICHHs TpobiIeMa yTHIIH3ANN PaANOaKTHBHEIX OTXO-
JI0B. 3aXOpPOHEHHE 3THX OTXOAOB — HE PEIICHHE MPOOIEMBI, a €€ OTCPOUKa,
TUIaTOM 3a KOTOPYIO [UIsl HAIIMX MOTOMKOB OyJeT HEBO3MOXKHOCTh IOJHOLIEH-
HOTO CyIIECTBOBAHMS. AHAIN3 MOXHO OBUIO ObI MPOJOIKUTE U B OTHOLIEHUH
JIpYTUX UCTOYHUKOB SHEPTHU.

B stux ycnoBusix GbuT0 OBI, HaBEepHOE, IEIECOOOPA3HO NMPUCIYIIATHECS K
MIPEUIOKEHUSIM PACCMOTPETh (H3MYECKHH BaKyyM KaK HCTOYHHK DHEPTUH,
TeM Ooiiee, YTO IO 3TOH IpobiieMe NPOILIO yXKE IEBATh MEXIyHapOIHBIX
KkoH(bepeHmuii'. B OTHOMEHH! BOMOKHOCTH MOIY4EHHs SHEPrHH U3 Bakyy-
Ma CyLIECTBYET TBEPAOE, MOYTH OOLICHPUHATOE CYXKACHHE. 3TO MPHHIMIH-
aJlbHO HEBO3MOXKHO. Ho, kak 3T0 4acTo GbIBaeT B HayKe, aBTOPHI MOAOOHBIX
KaTEropMyeCKUX OTPUIAHHUIN 3a0bIBAIOT CONMPOBOAUTH UX BAXXHBIM METOJ0JIO-
THYECKMM KOMMEHTApHEM: 3TOTO HEe MOXET ObITh B COOTBETCTBUHU C COBpE-
MCHHBIMH HAayYHBIMH IIPECTaBICHUSIMH, a He BOOOIIE.

B cBs3U ¢ 3TUM YyMECTHO HAIlOMHHTH, YTO MCTOPHS €CTECTBO3HAHUS, 0CO-
O6enHo B XX Beke, MOJIHA KaTETOPUYHBIMU OTPHULAHUSIMH, OINPOBEPTHYTHIMU
CaMHUM Pa3BUTHEM HAayKH W TEXHUKH. ['epI] cauTas HEBO3MOXKHOH NAJIBHIOIO
CBSI3b C TTOMOIIBIO 3NEeKTPOMAarHuTHeIX BoyH. H. Bop momaran mamoeposT-
HBbIM MPaKTUYECKOE UCIIOJIb30BaHUE aTOMHOM 3Hepruu. Maeto cnmna B. Ilay-
JM Ha3BaJ DITyHoW uaeeit (4To, BOpoueM, HOTOM OBLIO OMPOBEPTHYTO €T0 XKe
pabortamu). 3a JecsITh JIeT 0 B3pbIBa aTOMHON OOMOBI A. DHHIITEHH CUMTAl
HEBO3MOXKHBIM CO3/IaHHE aTOMHOTO OPYXHUsI. DTOT IepedeHb MOXKHO OBLIO OBI
TIPOIOJDKUTE. BumimMo, npas 6601 JIyn ne Bpoiins, npussiBaBmuil nepruoande-
CKHM TIOJBEpraTh ITyOOKOMY II€PEeCMOTpPY NPHUHIUIE], KOTOPHIE MPU3HAHBI
OKOHYATEIILHBIMH.

B kauecTBe mpHMepoOB MOTEHIMAIBLHO BO3MOXHOTO B paMKaxX MapaJurMbl
TOPCHOHHBIX MOJICH OBUIH CIIELUATIBHO B3ATHI KIIOYEBbIE, 6a30BbIe MPOOIEMbI
SHEPreTHKM, TPAHCIOpPTAa, HOBBIX MAaTepHaloB U Mepegadd HHGOpMaIUH.
OTHM HE MCUEPIBIBAETCS COJEPKATENbHBIN MOTEHINAT MPUKIATHBIX ITPUMe-
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HEHUH TOPCUOHHBIX IOJIEH, KOTOPBIN, KaK y>K€ OTMEYaJIOCh, HE MEHEE LIMPOK,
YeM KPYT HPHUKJIAJHBIX IPUMEHEHUH 3JIEKTPOMarHeTu3Ma. OTO 03HAa4aeT, 4To
KOHTYpbI “cymmbl TexHonoruit XX| Beka” (ucmoib3ys tepmunosoruto C.
Jlema) IpOCMATPUBAKOTCS JOCTATOYHO SICHO. VIMEHHO 3Ta CyMMa TOPCHOHHBIX
TEXHOJIOTHI B 3HAUUTEIHHON Mepe OIpeeluT O0IHUK CIeAYIomel IBUIN3a-
UM, KOTOpasi CMEHUT HBIHEIIHIOIO.

Ewte oHO KapiuHaIbHOE HAIIPABJICHHE TOPCHOHHON MapaanurMbl KOCHYJIOCH
npobnem 6nodusuku. B yacTHOCTH, OblIa MOCTPOEGHA KBAaHTOBAsK TEOPUS I1a-
MATH BOJIbI, KOTOpas MOKa3aja, 4TO 3Ta MNaMATh PEalu3yerTcs Ha CHMHOBOH
TIPOTOHHOM MOJICHCTEME BOJBI.

VYupomas peaqbHyI0 KapTHHY, MOXHO CKa3aTh, YTO MOJIEKyJa HEKOTOPOTO
BEIIECTBa, ITONasast B BOJLY, CBOMM TOPCHOHHBIM II0JIEM OPHEHTHPYET B IpH-
Jexanieil BOAHOM cpejie CIIMHBI IPOTOHOB (sIpa BOAOPO/a MOJICKYJIBI BOJIBI)
TaKk, 4YTO OHHM IIOBTOPSIOT XapaKTePHCTH- HYECKYl0 IPOCTPAHCTBEHHO-
YaCTOTHYIO CTPYKTYpPY TOPCHOHHOTO IIO-

1. Nieper H.A. Revolution in Technology, Medicine and Society. Conversion of Gravity
Field Energy.— Oldenberg, MIT Verlag, 1985; The Mannual of Free Energy devices and
Systems. Complied by D.A. Kelly.— Burbank, Cal., 1986, Publ. Ne 1269/F-269;
Covegno internationale: “Quale Fisica per 20007".— Bologna, 1991.

2. buarn B.H. Muaykumst MeTacTaOMIIBHBIX COCTOSIHMM BOJBI B paMKax KOHLEIIHU
topcronHoro noist.— M.: MHTL] BEHT, Ilpenp. Ne 3.

JIs. 3TOM MOJIEeKyNbl BemecTBa. ECTh KclepuMeHTalbHbIE OCHOBAaHUS IOJa-
rath, 4TO HM3-3a2 HEOOJBIIOTO paanyca ACHCTBUS CTATUYECKOTO TOPCHOHHOTO
TOJIST MOJICKYJT BEMIECTBA OKOJIO TaKMX MOJICKYN (OPMHpPYETCs JIMIIL He-
CKOJIBKO CJIO€B UX CIIMHOBBIX ITPOTOHHBIX KOHH.

CoOGCTBEHHOE TOPCHOHHOE TMOJIE TAKMX CITMHOBBIX TPOTOHHBIX KOMHiA (criu-
HOBBIX PEIUTHK) OYIET TOXAECTBEHHO TOPCHOHHOMY IMOJIFO MOJICKYJI BEIIECT-
Ba, NOPOAMBILIUX 3TU CIIMHOBBIE PEIUVIMKU. B cuily 3TOro Ha 1moneBoM ypoBHE
CIMHOBBIE IIPOTOHHBIC KOITUHM MOJIEKYJI BEIIECTBA OKAa3bIBAIOT HA JKUBBIC 00B-
eKThl TaKoe e JeHCcTBHe, Kak U caMo BelecTBo. Ha ypoBHe sKcriepuMeH-
TaIFHON (PCHOMEHOJIOTHU B TOMEOIIATHH 3TO M3BECTHO CO BPEMEH IaHemanal,
3areM ObLIO HMCCIEOBAaHO Ha OOmMHpHOM OuoxumuueckoM marepuane [.H.
[ManrunsiM-bepe3oBckum ¢ COprIIHPIKaMI/Iz, YyTh MO3KE NEPeoTKPhITO ben-
BEHHCTO".

Eure oxHa nmaBHsisi criopHasi podiema — 310 mpobiieMa “oMarHMYHBaHUs”
Bozbl. DEHOMEHONIOTHA 3aK/IoYanach B TOM, YTO JKCIIEPUMEHTAJIbHBIM pe-
3y/lbTaT JABHO UCIOJB3YETCS HA MPAKTUKE, @ C TOUKU 3PEHUS TPAIULMOHHBIX
NPECTaBICHHUH, €ro He MOXKET ObITh, TaK KaK IMMOCTOSHHBIA MarHUT HE MOXET
JIeficCTBOBaTh Ha KJIACCUYECKUI InaMarHeTHK — BOJY.

DKCIepUMEHTaJIbHO IPU HAMAarHUYMBAHUM Hapsly ¢ MarHUTHBIM I10JIEM
HEOTBPAaTUMO BO3HUKAET TOPCUOHHOE Ioiie. Hamuune TOPCHOHHOIrO MO y
MarHuTOB HUKOTJA HE IPEe/Iojaraloch U HUKOI/la, €CTEeCTBEHHO, HE YUUThI-
Basiock. OTCIOz1A CIEAYIOT 1Ba BHIBOJA.
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Bo-1epBbIX, €cii MArHUTHOE 110J1€ TIOCTOSIHHOTO MarH|Ta He MOXKET OKa3bl-
BaTh M JCHCTBUTEJIBHO HE OKA3bIBACT BIMSHUS HA JAUAMArHETHK — BOAY, TO
€ro TOPCHOHHOE TI0JIe, HOJISIPU3Ys 0 CIIUHAM NIPOTOHHYIO ITOJICUCTEMY BOJHI,
TIEPEBOIUT BOAY B APYTroe CIIMHOBOE COCTOSIHUE, YTO M ONpeJelsieT H3MeHe-
HUE ee (PU3NKO-XMMHUUECKUX CBOMCTB M MCHSIET XapaKTep ee OMOJIOTHIECKOro
netictust. C 3THX MO3MIMH NPAaBUIBHO T'OBOPUTH HE 00 “OMarHMYMBaHUM'
BOJBI, @ 00 “OTOpPCHOHMBAHUM WJIM TOPCHOHHOH monspuzauuu Boasl. Ilo-
ClIeZIHEE YTBEPIK/ICHHE HEJIOCTAaTOYHO KOPPeKTHO. TOpCHOHHAs MOJSpU3aLus
JaeT cTporoe 000CHOBaHHE U3MEHEHHUs CBOWCTB BOJBI, HO 3TO BOBCE HE HC-
KJIIOYaeT MEXaHU3M JeHCTBUS MarHUTHOTO MOJIS Ha

1. 'aneman C. OpranoH Bpaue6Horo uckyccrsal/llep. ¢ vem.— CII6, 1884. Cwm. takxe:
Taneman C. OnbIT HOBOrO MPHHIMIA JUIS HAXOXK/ICHHUS LIETHTEIBHBIX CBOIMCTB JICKapCT-
BEHHBIX BEIIECTB C HEKOTOPBIMH B3IUIsAaMu Ha crapble npuHimnsl/Ilep. ¢ nem.— CII6,
1896.

2. Ulanrun-bepeszosckuit I'.H., Jlazapesa H.IO. Bo3MoXXHOCTh 3aMeHBI MUHEpPaAIbHBIX
yaoOpeHuil Ha BOAy ¢ HaMSTBIO O HHUX I pa3BUTHA pacteHmii— M.: MHTL] BEHT,
1991, Ipemnp. Ne 9.

3. Benveniste J. et al. Human basophil degranulation triggered by very dilute anfiserum
against IgE.— Nature, 1988, Ne 333.

COJIM, COZEpIKALIIE XUMUYECKHUE DJIEMEHTHI C MArHUTHBIMU CBOMCTBAaMH.

Bo-BTOpBIX, IIpeABapUTEIIbHBIC SKCICPUMEHTAIbHBIC UCCIEIOBAHUS IIOKa-
31 TIOJIOKUTEIBHOE BIMSHHE MPAaBOrO TOPCHOHHOTO IMOJs Ha Omojoruye-
CKHe OBBEKTH M OTPHLATEIBHOE BIMAHME 1eBOT0 . 1109TOMy MpH BO3HEHCT-
BHU Ha BOJly CEBEPHBIM I10JIFOCOM MAarHUTa, T.€. IPaBbIM TOPCUOHHBIM I10JIEM,
Ouosiornueckas akTHBHOCTh BOZBI yBesnunBaetTcs. [Ipu Bo3geHCTBUH F05KHBIM
MOJIFOCOM MarHWTa, T.€. JICBHIM TOPCHOHHBIM I10JIeM, OHOJIOTHYecKast aKTHB-
HOCTb BOJIbl YMEHBINACTCSA. AHAIOTUYHO, [IPH BO3JCHCTBUU CEBEPHBIM IIOJIO-
COM MarHMTHOTO amIUIMKaTopa HalomaeTcs ero jedyeOHoe NelCTBHE Ha Ma-
LIUCHTA, TaK KaK B JEHCTBUTEIBHOCTH OHO OCYLIECTBIIIETCA 3@ CUET €ro Ipa-
BOI'0 TOPCUOHHOrO mojsl. IIpy BO31EHCTBUM FOKHBIM HOJIIOCOM MAarHUTHOTIO
anmiIMKaTopa 00Je3HEHHOE COCTOSHHIE NallMeHTa YCUIINBACTCS.

Eme onna 3aragka Ouopusndeckoil HeHOMEHOJIOTHH — 3TO TEXHHKa Iepe-
3anucu JekapctB mo meronauke o, CyTe MeToma 3akiroyaeTcs B cie-
nyromeM. bepyrcst nBe nmpoOupKy, ofHa C PacCTBOPOM JIEKapCTBa, a Apyras — ¢
BOJHBIM JUCTHJUIITOM. 3aTeM OJHHM KOHIIOM MEIHOTO IpOBOJa 0OBHBaeTCs
B HECKOJIKO BUTKOB OJHa IPOOHpPKa, a IPYrUM KOHIIOM IIPOBOJA TaK ke 00-
BHUBaeTcs BTOpasd. Uepe3 HEKOTOpOe BpeMsl B YCIOBHAX JBOMHOIO CIIEIOrO
SKCIIEpUMEHTA YCTAHABIMBAETCS, YTO BOJA W3 NPOOHUPKH C IUCTHIUIITOM
(MHHMBII pacTBOp) OKa3bIBAET TAKOE JKe JiedeOHOE ACHCTBHE, KAK MCTHHHBIM
pactBop sekapcTBa. [Ipu 3TOM oka3bIBaeTcs, 4TO JUIMHA IPOBOJA CYLIECTBEH-
HO HE BIMseT Ha HaOIoaaeMbIid 3hPeKT.

[Ipennonoxxenue 06 31EKTPOMArHUTHON IPUPOJIE “3aucy CBOMCTB” JeKap-
CTBa Ha BOAY OTIANO, KOTAA OKa3alock, 4TO (G QEKT nepe3anrcy COXpaHseT-
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csl, JaXKe €cIM BMECTO MEJHOTO MPOBOJIA B3ATh ONTOBOJIOKHO. CUTyarys IpH-
HsJIa YK€ COBEpIIEHHO HETIOHATHBIM XapakTep, KOrja OKa3aloch, YTO INpH
TIOMEIIEHNH Ha IMPOBOJ{ MM ONITOBOJIOKHO MarHura 3((eKT nepe3anucy moi-
HOCTBIO Hcde3aeT. VIMeHHO mocienHee o0CTOATENBCTBO - AEHCTBHE MAarHUTA
Ha JUaMarHeTuk (4To B paMKax dJIEKTPOMAarHeTH3Ma, Kak yKe OTMedasoch,
HEBO3MOXKHO) - CBHJICTEILCTBOBAJIO, YTO B OCHOBE HEPE3aIHCH JIEKAT TOPCH-
oHHbIe (CIIUHOBBIE) 3D (EKTHI.

O06paTtuM ocoboe BHUMaHHE Ha Psijl BAKHBIX CIEACTBUIT A dekTa nepe3anu-
cu JekapcrtBa. JleueOHoe peHCTBHE MHHUMOIO pacTBOpa — CIHHOBO-
MOJISIPU30BAHHOM BOJBI CTaBUT HOBYIO IIpoOiaeMy. MHUMBIH PacTBOP MOXXET
oKa3arh JieueOHOE NeiiCTBHE TOJBKO 4Yepe3 ero MoJyieBble (TOPCHOHHBIE)
cBoiictBa. B TO e BpeMs TpaIUIIOHHO

1. B pe3synbTaTe 3KCIEPUMEHTOB OBLIO MOKA3aHO HApyIICHHE IIPOBOAUMOCTH MEMOpaH
KJIETOK IpH JIEHCTBHU JIEBOrO TOpcHOHHOro nojs. Cum. Taxke: Cokonos B.A. Hccneno-
BaHHE pEaKUUil pacTeHUH Ha BO3ACHCTBUE TOPCHOHHBIX WU3iIydeHuit.— M.. MHTIL{
BEHT, 1994, IIpemnp. Ne 48.

CUHUTAETCs], YTO JIEKApCTBA OKA3bIBAIOT JIeueOHOe JeCTBUE Yepe3 Onoxumude-
CKHI MEXaHU3M.

Ecnu MHUMBIE PacTBOPHI CTOJIb ke 3G (HEKTHBHBI, KAK M CaMH JIEKapCTBa, TO,
BO3MOXHO, B ICPCIIEKTUBE TOPCUOHHAS TEXHOJIOIHA IIE€PE3AUCU € IIOMOILBIO
TOPCHOHHBIX I'€HEPATOPOB II03BOJIUT, C OAHONW CTOPOHBI, OTKA3aTbCsA OT IIPO-
H3BOJICTBA JIOPOTHX JIEKApCTB U CAETaTh (PapMalleBTUKY MPEETIbHO IEIIeBOIi.
C npyroit CTOpOHBI, MCHONB30BaHNE MHUMBIX PacTBOPOB CHHUMAeT IPOOIeMy
JIEKapCTBEHHOTO TOKCHKO03a, 0COOEHHO B OTHOIIEHHUH NPENapaToB JUIUTEIbHO-
TO U, YTO OCOOEHHO BAXHO, JEKApCTB MOKU3HEHHOTO INpueMa OOJIBHBIMH.
[Ipu neyeHNM MHUMBIMU PACTBOPAaMH HUKaKas “XMUMHSA~ B OPraHU3M He IOIa-
nmaet. OIHAKO OT yKa3aHHBIX OOIIMX COOOpa’keHMH DO MacCOBOTO NMPHMEHE-
HUSI HOTPEOYIOTCS ONIPEIEIeHHBIC YCUIINS YIEHBIX U IIPAKTHKOB.

Ecian MHUMBII pacTBOp OKa3bIBaeT JieueOHOE AeiiCTBHE Yepe3 ero MoJeBbIe
(TopcrOHHBIE) CBOMCTBA, TO, €CTECTBEHHO, BOSHHKACT BOMPOC: @ MOXET, BO-
obuie 0TKa3aThCsi OT BOJHOTO MOCPEIHHKA (MHUMOIO pacTBOpa) M JEHCTBO-
BaTh HAa OPraHM3M IPSMO YCHJICHHBIM TOPCHOHHBIM IIoJieM JekapctBa? He
UCKJIIOUY€HA BO3MOXKHOCTb TOT'0, 4YTO, IO KpalHEel Mepe, B pAle CUTyalMi 3T0
OyzeT BO3MOXHO.

OnHy U3 CIOXHEHIINX CIUHOBBIX CHCTEM SIBIET coOoi uenosek. Cliox-
HOCTb €ro INPOCTPAHCTBEHHO-YAaCTOTHOTO TOPCHOHHOTO IOJI ONPEAEAETCS
TpOMaJHEIM HA0OPOM XUMHYECKHX BEIIECTB U CIIONKHOCTD UX PACIpeeIeHHs
B OpraHu3Me, a TaKXKe CJIIONKHOH TMHAMHUKOW OMOXMMHYECKHX IPEBPAIleHU B
nponecce obmeHa. Kaxnoro genoBeka MOXKHO paccMaTpUBATh KaK MCTOUHHK
(reHeparop) CTPOro MHAMBHAYaIBHOTO TOPCHOHHOrO IOJsL. B cuiy yxe 06-
CyxIaBmmuxcsi GakTopoB, YETOBEK CBOMM (HOHOBBIM (€CTECTBEHHBIM) TOPCH-
OHHBIM MOJIEM OCYIIECTBILSIET (IS OJABILSIIOMIEr0 GONIBIIMHCTBA JIIOACH He-
HPOM3BOJILHO) CIHHOBYIO IOJSIPH3ALHMIO OKPYKAIOIIEro MPOCTPAHCTBA B He-

Crpanuna 66 u3 81



KOTOpPOM KOHEYHOM pajuyce. Ero TopcuonHoe mose, Hecyliee B TOM 4HCIIE
MH(OPMALIHIO U O COCTOSIHHHU €r0 3I0POBbsI, OCTABIISIET CBOIO KOMHIO (CITHHO-
BYIO PCIUIMKY) M Ha OJICXK/E, U B NPHIICTAIOIIEM IPOCTpaHCTBE PH3HYECKOT0
Bakyywma.

CIHMHOBBIN OTIEYaTOK TOPCHOHHOTO MOJISI HA OJEXKAE OJHOTO YeJIOBEKa
OKAa3bIBACTCS 3HAUUTENBHBIM IS APYTOro YeNIOBEKa, €CIH OH OyHeT HOCHTh
a1y ojexay. nsd Toro, 4ToObl MCKIIOYUTH 3TO BIUSAHHE, HEOOXOAUMO IOJA-
BEPTHYTh TaKylo OAEXKIY TOPCHOHHOI nenoispu3anuu. C MOMOIIBIO TOPCH-
OHHBIX T€HEPaTOPOB 3Ta MPOLELYPa BRIMONHIETCA OBICTPO U mpocTto. CTapbie
MPUMETHI O HEXENaTeIbHOCTH HOLICHUS! OAEXKIBl “C Yy)KOro mieda’, OKa3bl-
BAeTCsl, UMEIOT BIIOJIHE pa3yMHOE 0OOCHOBaHME. DTH BBIBOAEI B PaBHOU Mepe
OTHOCSTCS U K IPYTHM BellaM, KapTHHaM, HHCTPYMEHTaM U T.II.

IMomasnstomas vacte mrofel oOmazaer GOHOBBEIM NPAaBBIM TOPCH- OHHBIM
TIOJIEM.

Kpaitue penko, B cootHomrenun mopsaka 1 ma 10°, Berpeuarores moxu ¢
(hOHOBBIM JIEBBIM TOPCHOHHBIM IOJIeM. DOHOBOE CTATHYECKOE TOPCUOHHOE
0JIe 4YeJIoBeKa BOOOIIe UMEeT JOCTaTOYHO CTaOWibHYI0 BennmuuHy. OIqHaKO
BMECTE C TEM OBLIO YCTaHOBJIEHO, YTO NMPH COOCTBEHHOM IIPaBOM TOPCHOHHOM
Tone 3a/iepKKa JbIXaHUs Ha BBIJOXE JaXe Ha 1 MUHYTy NOYTH BIBOE YBEIH-
YHBaeT HANPSHKEHHOCTH 3Toro noist. [Ipu 3ageprkke JpIXaHUs HA BIOXE MEHs-
€TCsI 3HAK 3TOTO HOJISI — HOBOE TOPCHOHHOE TI0JIE CTAHOBHUTCS JIEBBIM.

VYxa3zaHHbIe (DAaKTOPHI, KaK U aHAJIOTHYHOCTH CBOMCTB TOPCHOHHBIX MHOJIEi
TOMY, YTO JEMOHCTPUPYIOT HKCTPACEHCHI, NI OCHOBAaHUE HPEIIOJIOKHTH,
YTO HalbHHE JUCTAHTHBIE BO3JEHCTBUS SKCTPACEHCOB PEATH3YIOTCS 4epes3
TOPCUOHHBIE TIOJNsl. ODHEPronH(GOpPMaIMOHHBIE BO3JCHCTBUS HAa YeNIOBEKa,
XapakTepHble AT KyJIbTOBBIX 3MaHUI M COOPY)XEHHI BCEX PEIUTMO3HBIX
KOH(eccHit, cKkopee BCero, TakkKe HMEIOT TOPCHOHHYIO IPUPOLLY.

Jlnst Toro, 9ToOBI IPOBEPUTH NMPABIILHOCTD MPEATIOIOKEHHS O TOPCHOHHON
TIPUPOJIE CCHCOPHOH (h)EHOMEHOJIOTHH, 3a TOCIEAHNE IATh JIST OBUIO IpOBe-
JICHO OOJIBIIOE KOJIMYECTBO HKCIIEPUMEHTANIBHEIX HCCeJoBaHui. Bo-niepBhIX,
MHOTO 3KCIEPHMEHTOB II0 BO3JECHCTBHIO T€HEPAaTOPOB TOPCHOHHBIX H3ITyde-
HMII Ha pa3yM4Hble (QU3MYECKHE, XMMHYECKHE M OHMOJOTHMYECKHE OOBEKTHI
ObutH yOsmpoBanbl rpymmoi ceHcutuo (FO.A. Tlerymkoseiv, H.IT. u A.B.
BaeBbIMu) B HCClienoBaHMsIX Ha 6a3e JIbBOBCKOTO rOCYIapCTBEHHOTO YHUBEP-
cutera. Bo Bcex ciydasx ux 3KCTPaceHCOPHbIE BO3AECHCTBUS UMENH YCTONYHU-
BYIO BOCHPOW3BOJMMOCTH M JEMOHCTPUpPOBANM TaKHe ke, a Jacrto Ooiee
CHIbHBIC 3(Q(EKTHI, 4eM IpH AeHCTBIN TOPCHOHHBIX T€HEPaTOPOB.

Bbin poBeieHb! Ncciief0BaHNs BO3ICHCTBYSI CCHCUTHBOB M Ha PAa3INYHBIC
OuooTHUecKne CHCTEMBI. B 3THX SKCIepuMeHTax Takke HaOJIIOJANCh yc-
TouMBbIe pe3yabTaTsl. OcoObI HHTEpeC NpeACTaBUiIa OObEKTHBHAS PETUCT-
parys BO3AEHCTBUS CEHCUTHBOB Ha MCIIBITYEMBIX 10 3JIEKTpo3HLEedanorpam-
Me (OOTI') Mo3ra ¢ KapTUPOBaHMEM MO3ra MO Pa3HbIM puTMaM. [Ipu 3TOM ¥Hc-
TONIb30BAIUCh OOINENPHUHSITEIE B MHPOBOW MPAKTUKE METOAMKH U CEpUiHas
ammaparypa kapTupoBaHus Mosra o O0T. IIpumMep perucTpupyeMsIx n3me-
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HeHuil o L-putMy c uHTepBanamu HaOmoneHuit no 20 MMH TOKa3zai, 4TO
KOPPEKTUPYIOIIUE JASHCTBUS CEHCUTUBOB B KOHEYHOM HTOTE, BBIPAXKAsCh
CTaHJapTHOH TepMHHOJIOTHEH, HatoT “6abouKy”’, T.e. CHMMETPHUYHYIO KapTH-
Hy JIEBOTO H IIPABOTO NoJymapuii. BeposiTHo, nepBoii oTedecTBeHHON yOIIH-
Karyeil 1mo TakuM uccienoBanusM Obu1a pabora M.C. JJo6ponpasosoit n H.H.
Jle6eneroit™.

Ba)xHBIM MOMEHTOM 3THX SKCIIEPUMEHTOB OBLIO TO, YTO UCHBITYE-

1. Jle6eneBa H.H., lo6ponpasosa W.C. Opranusamus putMoB O3 mpu 0coObIx co-
CTOSIHMSIX CO3HaHMs.— Bricuias HepBHas nesrtensHocTh, 1990, T. 40, BBIIL 5.

MBIl HAXOJHMJICSA B DKPaHUPOBaHHOM Kamepe (kamepe dapajes), 4TO HCKIIO-
4ajo 3IEeKTPOMArHUTHOE BO3/EIHCTBHE CEHCUTHBOB, €CIIM OBl OHO MMEJNO Me-
CTO.

VYcraHOBIEGHHAs TOPCHOHHAS IPHPOJA JCUCTBHA CCHCUTHBOB IIpUBENa K
MOJEJIIM CIIMHOBOI'O CTEKJA, HMCHOJIb3YeMbIM JJs ONUCAHUS MEXaHU3MOB
Mosra', HaumHas ¢ paHHuX padot Jlutria u Xon(bmmaz. Mopenb cniuHOBOTO
CTEKJIa JOCTAaTOYHO KOHCTPYKTHBHA, XOTS M 00JiaaeT M3BECTHBIMH CIEIHa-
JMCcTaM HegocTatkaMu (Kak U Jr00ast MOJIelb, & He CTPOrasi TEOpHs).

B niepBoM mpuOIMKEeHUH OTBICYEMCS OT MaKpOCTPYKTYpbI Mo3ra u audde-
peHIManuy ero KIeToK. Byxem mpenamonarats, 9To MO3r — 3TO aMopdHas
cpena (“crexno”), obnanaromas cBOOOION B IMHAMHKE CIIMHOBBIX CTPYKTYP.
Torma nOmycTHMMO HPEANONIOXKHTh, YTO B PE3yIbTaTe aKTOB MBIIUICHUS CO-
ITyTCTBYIOIYE UM OHOXMMHYECKHE MPOLECCH IOPOXKIAIOT MOJEKYISIpHEIE
CTPYKTYpPBbI, KOTOpPBIE SABJISIOTCS, KAK CIIMHOBBIE CUCTEMBI, HICTOUHUKAMH TOP-
CHUOHHOTIO MOJIsI, IPUYEM HMX IPOCTPAHCTBEHHO-YAaCTOTHAs CTPYKTypa aiek-
BaTHO (BEPOSATHO, TAXKE TOXKICCTBCHHO) OTPAXKAET ITH AKThI MBIILICHHS.

[Ipu HanM4MU BHELIHETO TOPCHOHHOTO TIOJIS MOJ] €ro ACHCTBUEM B Ja0MIIb-
HOM CIIMHOBOM CHCTEME - MO3Ir€ BO3HUKAIOT CIIMHOBBIE CTPYKTYpBl, KOTOPbIE
MOBTOPAIOT IPOCTPAHCTBEHHO-YACTOTHYIO CTPYKTYpPY BO3JCHCTBYIOILEIO
BHEIIHET0 TOPCUOHHOIO MOJS. OTH BO3HUKAIOIIUE CIIMHOBBIE CTPYKTYpPbI
OTpakaroTCsl Kak 00Opa3bl WM OIIYIIEHNS Ha yPOBHE CO3HAHUS MO0 KaK CUT-
HaJIBI YIIPABJICHHS TEMH WA HHBIMH (DH3HOJIOTUUCCKUMHI (DYHKIHSIMHU.
[locTpoeHHnas sBpucTMUECKas MOJEb - JMILIb KIIOY K MCCIeA0BaHUsAM. BHe
BCAKOI'O COMHEHMsI, PE3yJbTaThl TAKUX MCCIEJOBAHMN OTKPOIOT HaM Kyna
Oosee cloXKHYIO KapTuHY. OTMETHM, YTO UCIIOIB30BaHHE MOJEIN CIIMHOBOTO
CTEKJIa B ONOPE HA TEOPUIO TOPCUOHHBIX MOJIEH NMEPEBOJUT SKCIEPUMEHTHI C
nepenadeit HHGOpMa- UK 110 MEPIENTUBHOMY KaHAITy — Iepeaade o0pa3oB oT
HMHIIYKTOpa K HEPUUIHCHTY  — U3 00JacTH ()eHOMCHOJIOTHH B 00JIaCTh HAYKH.
Tenepb mycTh Ha OCHOBE MOJEINHU, HO IMOSIBISCTCA BO3MOXKHOCTb aHAIM3HPO-
BaTh 3TH HKCIEPHMEHTH Ha YPOBHE (M3MYECKHX IPOIECCOB, YEro He yiaBa-
nock noutn 20 met”,

1. Cammomuuckuit X. CraTHcTHYeckas MEXaHHKa HEHPOHHEIX ceTell.— Du3uka 3a py-
6exom, Cep. A.—M.: Mup, 1991.
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2. Little W.A. The Existence of Persistence States in the Brain.- Math. Biosci., 1974,
V19, Ne 1-2; Hopfield JJ. Neura networks and physical systems with emergent
collective computational abilities— Nat. Acad. Sci. (USA), 1982, V79, Ne 8.

3. Ilyrxodd, Tapr. IlepuenTuBHbI KaHaT mepenadd HHGOPMANUH HA JalbHHE pac-
crosiHust: Victopus Bompoca — nocnenuue uccnenoanus.— TUMOP, 1976, Ne 3.

4. Ixan P.I'. Hecraperomuii mapagokc NCHXO(H3MYECKUX SIBICHHI: HWHXCHEPHBIH
noaxon.— TUHUDP, 1982, Ne 3.

B pamkax chopMynnpoBaHHBIX MPEACTABICHUH MOXKHO, ¢ (U3UYECKOI TOU-
KU 3pEHHs, CKa3aTh, YTO ke Takoe “Ouonose”. CHayama OTMETHM, YTO OPTO-
JIOKCAJIbHBIE NPEICTaBUTEIN €CTECTBEHHBIX HAYK IPH NMPOU3HECEHHH TEPMHU-
Ha “Ouonone” Win “pagrodCcTe3nueckoe U3nydeHne” Topao u Oesaneusiu-
OHHO TOBOPSIT, YTO (hM3UKA 3HAET YETHIPE B3aUMOMCHCTBUS — CHIBHEIC, Cla-
Oble, TPaBUTALIMOHHBIC M AJIEKTPOMarHUTHBIE. (DTO, KOHEUHO, BEPHO C YYETOM
HEOOXOAUMOCTH 100aBUTh “HATYIO CHIIy” — TOPCHOHHBIC B3aUMOJCHCTBUSL.)
OHn 4yBCTBYIOT ce0si MOOEIUTENSIMH, KOTJa CTOPOHHHMKH CYIECTBOBAHHUS
Ouomnoneil CTHIAIMBO PETHUPYIOTCS, KaK TOJIBKO MX HPOCAT AaTh KOHKPETHYIO
(bU3MYECKYIO XapaKTePUCTHKY OHOIIOICH.

JlelicTBUTENBHO, KaK YK€ OTMEYaJIOCh, B MOJABIISIONIEM OOJIBIINHCTBE CIIy-
yaeB (BBIPA3UMCsI CTOJb OCTOPOKHO) MEPBHYHBIMH MCTOYHHKAMHU TIOJICH sIB-
JSTIOTCSL JIEMEHTApHBIE YacTHIBI, M3 KOTOPEIX COCTOSIT BCE aTOMBI — OOIIue
JUISL )KUBOTO MHpa ¥ MHpa KocHoro. [ToaTtoMy, IeCTBUTENEHO, HayKa ONepH-
pyeT eauHON cucTeMol mousiel (B3auMopeicTBuii) st Beeit Ilpuponsr — He
MOXKET OBITh IOJICH TONBKO “Omonormyeckux’. OTiamdyme OHOIOTHYECKOTO
(>KMBOTO) OT “MHpa MHHEPAIOB” MOKET HaOIIOAAThCS (CYLIECTBOBATH) TOJIb-
KO Ha YPOBHE CHCTEMHOT'O MPOSIBICHHUS U3BECTHBIX (PU3NUECKUX MOJICH.

OpHako B (hu3MKe MHOTHE JECATHIICTUS CYILECTBYET M HE BBI3BIBACT Kare-
TOPUYECKHX BO3paKeHHH TepMuH “reodusmyeckue noss”. [lon atum moapa-
3yMEBaeTCs COBOKYITHOCTH H3BECTHBIX (PM3MUCCKUX MOJEH, UMEIOIUX Clie-
nupuyeckoe coyeranue st reodusmdeckux cpex (oovexkros). C aTHX ycTo-
SBIINXCS B (PU3MKe MO3MIMI M Pa3BHUTHIX 31€Ch NPEACTABICHUH CIIPaBEINBO
TOBOPHTH O OHOMOJISX, MOAPa3yMeBasl ITOJ HUMU COBOKYITHOCTH H3BECTHBIX
¢busnyecKux mojed B CIEHU(PHUISCKOM COYETAHUH [UISl JKUBBIX OOBEKTOB.
(Tako# moaxox pas3BuBai A.T.H., ipod. [.H. JlynbHeB.) A 0JHO3HBIA TepMUH
“6Guomnosne” (a He GHOMOIIS) CIEAyeT 3aMEHUTh HA TEPMHH “TOPCHOHHBIC MO-
7", KOTOPBIN aJeKBaTHO OIMCHIBAET SKCTPACEHCOPHYIO (IaparncHXoIorHye-
CKy10) (heHOMEHOIOTHIO

Konrmenmust TOPCHOHHBIX ITOJIEH W MOJENHU CIIMHOBOTO CTEKJIa MO3BOJISIOT
TIOJIOMTH K PEUICHHIO eIlle OJJHOU MPOOJIEMBI SKCTPACCHCOPHOH (heHOMEHOJIO-
rUH. PsJl CEHCHUTUBOB YTBEPXKIAIOT, YTO OHU “BHIAT’ MOJS, MOJOOHO TOMY,
KaKk Ha TEIUIOBU30pPE MOXKHO BHUJETh TEIUIOBOE HM3IIyUeHHE deloBeka. [Ipu
3TOM, KaK yTBEPXKIAIOT CEHCUTHBHI, “KapTHHKA" BO3HUKAECT B CO3HAHUH HE3a-
BUCHMO OT TOT'O, OTKPBITHI IV1a3a WM HET. B pamkax pa3BUTHIX NpeCTaBIe-
HUH
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1. Mocxosckuit A.B., Mupsamuc U.B. Cosnanne u ¢usmdeckuit mup.- M.: MHTI]
BEHT, 1993, IIpenp. Ne 42; bunru B.H., AkumoB A.E. O ¢usuke u ncuxodusuke.—
M.: MHTL] BEHT, 1992, IIpemnp. Ne 35; AxumoB A.E., bunru B.H. KomnbsioTeps!, Mo3r
u Beenennas kax ¢u3nueckas npobnema.—M.: MHTI] BEHT, 1993, IIpemnp. Ne 36.
“MHIYyKIUK' CIUHOBBIX COCTOSHHUI B CIIMHOBOM cTekiie (MO3re) Mo AeicTBr-
€M BHELIHEr0 TOPCHOHHOIO MOJISl OT KaKOro-JIMO0 MCTOYHHUKA YTBEPKACHUE O
“BUIEeHUN” TOPCHOHHBIX M3IYyYEHUH HE KaXXeTCsl 0€CCMBICIICHHBIM.

B nocnenuue roga ObUIO0 MPOBEAEHO HECKOJIBKO CEPHH Pa3HOPOIHBIX IKC-
MEPUMEHTOB JJIs1 HCCIIEAOBAHUS 3TOM MpoOIeMbl. B 4acTHOCTH, CeHCUTHBAM C
“BunieHHEM” TMPEIbSBISUIICH TOPCHOHHBIC UCTOYHUKH C TPEXMEPHOH CIOXK-
HOI MHOTOJIy4eBOW JuarpaMMON HaIlpaBI€HHOCTH TOPCUOHHBIX H3ITyYEHHH.
Co CTONPOILIEHTHOH JIOCTOBEPHOCTBIO CEHCHUTHBEI “C BHACHHUEM' PHCOBAIH
HMCTUHHYIO MPOCTPAHCTBEHHYIO CTPYKTYPY TOPCHOHHBIX M3iMydeHul. Takxe ¢
a0COJIFOTHOM JOCTOBEPHOCTHIO CEHCUTHBHI O€3 IBIDKCHHN pyKaMU JAUCTAHTHO:
a) yCTaHABJIMBAJH, BKIIOYCH WM BBIKJIIOUYEH TOPCHOHHBINA reHepatop; 0) yc-
TAHABJIMBAJIM PEXUM H3JIyUCHHsI JICBOTO WM TIPABOr0 TOPCHOHHOTO TOJIS; B)
PHUCOBaM MPOCTPAHCTBEHHYIO CTPYKTYpPY OHAarpaMMbl HAaIpPaBIEHHOCTH U3-
JIy4eHUs] TOPCHOHHOTO TeHepaTopa.

[Tone3Ho OTMETUTH, YTO HUMO Y TOJIOBBI CBSTHIX HA HKOHAX — 3TO TOPCHUOH-
HOE TI0JIe, 3apPUCOBAHHOE TI0 OMHCAHHUSAM TeX, KTO 00Jiaiact “BuacHHeM” .

Kak ciemoBano u3 pabor Abpamca (CIIA), BoimosiHeHHbIX Gonee 40 ser
HA3aJ1, ¥ 9TO ONPABJAIOCH B SKCIIEPUMEHTAX YK€ B HAIIIU JHH, IIPH OOBIYHOM
¢dororpadupoBann B BUAMMOM U HH(PAKPACHOM JAMAIia30HaxX IO CIHHAM
9MYJIbCHH 3alUChIBACTCSI TOPCHOHHOE MoJe BeeX (ororpadupyemMbix oObek-
toB. Ecnu ¢ororpadupyercst 4enoBek, TO, IOMHMO €ro BHEIIHEro BHAA, B
CIMHOBOI CTPYKType 3MyibCcUH (DUKCHpYyeTcs ero TopcuoHHoe mose. Ilo-
CKOJIbKY TOPCHOHHOE T0JIC YeJIOBEKa M €ro TOPCHOHHOE ToJie Ha (oTorpaduu
TOXKAECTBEHHBI, TO MTOHATHO, YTO JUISI CCHCUTHBA “C BHICHUEM HET Pa3HUIIBI
MEX]y JUATHOCTHKON CcaMOro YeIOBeKa M TUAarHOCTHUKOW Mo ero Qotorpa-
¢umn.

B Hacrosiee BpeMs NPUHIMNHAIGHO BO3MOXKHA BH3YyaJlU3allls TOPCHOH-
HBIX TOJIEH TeXHW4YeCKUMH cperncTBaMu. DoToBU3yanu3anus B 3KCIICPUMEH-
TaJbHOM IUIaHE H3ydanach MHOrumu uccnenosarensimu (KacesiHo B.B.,
Kapnos H.K., Oxarpun A.®., Oxarpun ®@.A., Kpoxanes I'.Il. u ap.). PaGoTsr
B 9TOM HAIIPaBIICHUU ceiiuac 3PPEKTHBHO MPOIOIDKAIOTCS.

P.P.S. Tpencrasnsiercs mone3HbiM 03HAKOMUTh YMTATENEH ¢ MaTepuanamu
Jlabopamopuu uepapxuueckux uH@OPpMAYUOHHBIX MEXHOIO02UI, PE3YITb-
TaThl PabOThl KOTOPOH SBIIAIOTCS MPEKpacHOi mutocTpanueil paboTocno-
COOHOCTH TEOPUH TOPCHOHHBIX MOJIEH M JEMOHCTpaIyeil MPUHIMITHAIBHO
HOBBIX, 3a4YacTyI0, COBEpPIIEHHO HEOXKUJAHHBIX BO3MOXHOCTEH HH(pOpMa-
LUOHHBIX TEXHOJIOTHH.
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JTabopaTopust nepapxmyeckmx MHPOPMaLMOHHbIX TEX-
Homnorum

WudopmaninoHHbIe MOAYIIATOPHI KaK CPEACTBA 3alIUTHI OHUOTIO-
51 ¥ IoAJIepKaHusl yHKIHMOHATBEHON
LIEJIOCTHOCTH OpraH13Ma YeJIoBeKa

“Hcmunno zoeopro eam. ne Mouceii 0an eam xneo
c Heba, a Omey Moit 0aem éam ucCMuUHHbLIL X11€0
¢ neoec, ubo xned boxycuii ecmv mom, Komopulii

cxooum ¢ Hebec u 0aem ycus3Hv mupy.”

Om Hoanna, V1-32, 33

PeanbHOE cocTosIHME 3APaBOOXPAaHEHHSI BO BCEM MUPE SIBHO CBHJCTENBCT-
ByeT O TOM, YTO OPTOJOKCaJdbHas MEIULUHA YacTO BIYCTYIO TPATUT HHTEN-
JIEKTyallbHble U MaTepHalbHBIE pecypchl obmiecTBa. Jlaxke He yriryoisisch B
JIeTaIbHBIA aHAIW3 NPUYUH TAKOIO IOJIOKECHUS, MOXHO CHEIaTh camMoode-
BUJHBINA BBIBOJ: YTO-TO HE TO IIPOMCXOAUT B HameM mupe. Jla u cam mup, o
BCel BHIMMOCTH, COBEPIICHHO HE TAaKOB, KaKMM MBI IIPUBBIKIN €ro cede
npencraBiiTh. HakoHel, caM 4elloOBEK HEMHOXKKO HE TaKOH, KAaKUM €ro IpHu-
BBIKJIA TIPEJCTABIIATh MEJULMHA M KaKUM OH CaM INIPUBBIK OCO3HAaBaTh ceOsl.
CrenoBaTelnbHO, 3a/lauya COXPAHEHUS M YIYYIIEHHs 3[J0pPOBbs JIOAEH MOXKET
UMETh pelIeHHe TOJIbKO MPU KapAWHATbHOM W3MEHEHHM OTHOMLICHMS YeloBe-
Ka K caMOMy ce0e ¥ KO BCEMY OKPY’KalolIeMy MUpY.

IIpunsaTHE 3TOr0 HE OYEHBb NMPUATHOIO, HO NPUHIUIINAILHO BaXKHOI'O BbI-
BOJa 00s3bIBaET HAC BCIIE] 3a OTIOM COBPeMEHHOU romeonaTtuu I'aHemaHoM
OTKa3aTbCs OT TOMCKA UCTHHHBIX IIPUYMH YeloBeUecKuX OonesHei Ha (usu-
yeckoM muaHe. Ilo HameMy MHEHMIO, 3afada KapJMHAIBHOTO YIy4IICHHs
3JI0pOBBS JIFOJIEH CEroJHs MOXKET MMETh PEILIeHHE JIMIIb IPH yCIOBUU U3Me-
HEHMs MHPOBO33PCHYECKUX MO3ULUN KaK CAMUX MEIUKOB, TaK M UX IalUCH-
TOB B IIepBYI0 odepens. Ilociuennee 0CoOEHHO BaXKHO, TaK KaK TOJIBKO IIy0o-
KO OCO3HAHHAs JIMYHAs OTBETCTBCHHOCTb 32 CBOEC COCTOSHHUE JAeT BO3MOX-
HOCTb Y€JIOBEKY HAalTH ITyTU M PEajbHbIe BO3MOXKHOCTH €r0 HAIIPAaBICHHOIO
HU3MEHEHUS.

Camo Ha3BaHME Ja0OPaTOPUM OTPAKACT HAII MOAXOA K PELICHHIO M0T00-
HBIX 3a7a4. YeloBek — HeOTheMIIeMasl M BaXKHAsI 9acTh CIIOXKHOH Mepapxude-
CKOM CTPYKTYpBl MHUPO3JAaHUS — BCETAA PacCMaTPHBACTCS HAMH TOJIBKO B
OPTaHNYECKOM EIMHCTBE C OKPYXKAIOMUM MHpoM. [loseBbie CTpyKTypHI deo-
Beka (T.e. ero OMOIOJIE) MPU 3TOM HE TOJIbKO 00ECHEeUUBAIOT ero (HH3UIECKOe
30pOBbE, HO M, YTO HAMHOTO Ba)KHEE, HIMEHHO U TOJBKO OHH IIO3BOJAIOT
YeNoBeKy OBITh AEHCTBUTENBHO TOH CAMOW HEOTHEMIIEMOH 4acThIO HE TOJBKO
MHpa MaTEepUAIBHOI0, HO M JYXOBHOT'O IIPOCTPAHCTBA — MUPA €ANHCTBECHHOM
U BBICIIEH PEabHOCTH, KAaK YTBEP)KIAIOT BOCTOYHbIE Myapeusl. IToatomy
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JOCTI)KEHUE TYXOBHOTO, MYLIEBHOTO M (PU3UUECKOTO 3I0POBBSI MPOCTO He-
BO3MOKHO 0e3 MpaBUIILHOTO U 3G PEKTUBHOrO GyHKIMOHUPOBAHHS BCEil cHc-
TEMBI TIOJIEBBIX 000JIOYEK YeI0BEKa, BCeH CHCTEMBI €r0 TaK Ha3bIBAeMBIX TOH-
KUX Tell.

CeroHsi ke Ha IOJICBbIE CTPYKTYPBI YEJOBEKa BO3ACHCTBYET CIMILIKOM
MHOTO MAaTOTeHHBIX U IPOCTO BO3MYILIAIOMINX (haKTOPOB, HAUMHAS ¢ OHOIHEP-
TeTHYECKU MAaTOTeHHON 3JIEKTPOHMKHM M 3aKaHYMBas CMEHOH acTpoOHOMHYe-
CKHX 210X. [IpSMBIM pPe3yabTaTOM TaKOTO BO3ACUCTBUS SBISETCS HE TOJIBKO
TOSIBIICHUE “ AJIEKTPOHHBIX O0JIe3HEH” , HO U, YTO HAMHOTO BaKHEH U OMACHEH,
pe3KOe CHMIKECHHE BCEX aJalTallHOHHBIX, aBTOPETYISATOPHBIX M 3allUTHBIX
BO3MOXHOCTEH opranu3Ma. Kpome Toro, momo6Hoe “moiieBoe OTpaBiicHHE'
TIPUBOJIUT K UCUC3HOBCHHUIO Y YEIOBECKA JKEJIAHHUS H OTCYTCTBHIO SHEPTHU IS
nyxoBHOro pa3sutusi. CiieoBaTeNbHO, HAJTWYNE TTOJHOLEHHOTO HH(pOpMAIH-
OHHO-IHEePreTHYECKOro 0OMeHa OpraHu3Ma ¢ OKPYKarolled cpefoi sBiseTcs
HEOOXOMMBIM YCIIOBHEM JICHCTBUTEIILHOTO BOCCTAHOBIICHHUS 30POBbsSI 4€II0-
BEKa.

Jlaboparopust MHboTex 3aHUMAETCST pa3pabOTKON M U3TOTOBICHHEM ITHK-
torpadguyeckux HHMOPMALUMOHHO-IHEPTETUYECKHX MOAYIATOPOB ([ATEHTHI
PD Ne 2140796 u Ne 2140797, 1997 r.). Hawu usnesnust (mpudopsl, yCTpOHCT-
Ba) 110 THOKOi IIpOrpaMMe M3MCHSIOT XapaKTePUCTHKH TOHKHX (PHU3MUESCKUX
I0JICH OKPYXKAIOIIEro POCTPAHCTBA, MOLYJIMPYS X IIapaMeTphl B Hpeenax
IIOJIHOTO CIIEKTPa 4acTOT GHOIMOIs YenoBeka. [109ToMy OHM NpeHa3HAYCHBI:

e Ui TApMOHH3ALMK OHOIONA KaK HEOOXOIMMOTO yCIOBUS aKTUBH3ALUU U
BOCCTAHOBJICHUS a[JallTAIJMOHHBIX BO3MOXHOCTEH UEJIOBEUECKOTO OpraHu3Ma
1 3 (heKTHBHOrO B3aMOIeHCTBHS “C oNeBoil cpenoit oburanus” (bpus-3/4,
®axen, Humda, Kenrasp);

®  JIIs 3aIUTHI OHOTIONS YEIOBEKA OT MOJIEBBIX HH()OPMAIMOHHBIX MCKaXKe-
HUM PasIUYHOTO MPOMCXOKIAEHUs (F€ONMAaTOreHHbIX, TEXHONATOTEHHBIX, CO-
[IMOTIATOTEHHBIX), OTBJIEKAIOIIMX HA CBOIO HEWTPATM3ALMIO TIOYTH BCE PECYP-
ChI GHOIIONS, YTO PA3PYINAET MK TPOCTO JEIaeT HEBO3MOKHBIM HOPMAJILHOE
B3aMMOJICUCTBHE YIPABJISIONINX TOJEBBIX CTPYKTYP € OKPYKAIOIUM MUPOM
U (PU3NYECKHM TEJIOM YEJIOBEKA M NPHBOIUT K CEPHE3HBIM HEraTHBHBIM I10-
cnencreusiM (KUT-4 u Turpuc);

e Juist “DKOJIOTHYECKOW CaHAlWu” IOJIEBOTO MPOCTPAHCTBA B OKPECTHOCTH
4enoBeKa, MHMOPMALUMOHHO-3HEPTETUYECKOH M XMMHYECKON OYUCTKH MpO-
IyKTOB [UTaHUs M BCEX 0€3 MCKIIOYEHHS [PEIMETOB U CPEACTB MOBCEIHEB-
HOT'O JKU3HEOOECTIeUCHNUs], BKIIIOYAs! ICHBIH, O/ICHK/LY, JIeKapCTBCHHbIE TIpera-
patsl (C IOMOJHHUTENbHOW HHGOPMAMOHHON MHIWBHAYyaIH3alHel), KocMe-
THKY, MOo1ue cpeactsa u T.1. (bpus-7).

OTMeTnM, Y9TO HAIEKHO 3alMIIAIOT ¥ FAPMOHU3UPYIOT OHomoie Bee 6e3
MCKJIIOYCHHS HALLIN U3EIHs.
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Oco60 BbIIenUM ycTpoicTBO 1o uMeHH “OckmuHor-1". OH mpenHasHa-
4yeH AJI M0JIEBOM /€3aKTMBALIMU arpeCCUBHOM BHEIIHEW cpenbl, T.e. Ui 3a-
IIUTHl OT TEXHONATOTEHHOTO BO3/ACHCTBHS TEIEBU30POB M KOMITBIOTEPOB,
CHCTEM TEJICKOMMYHHKAI[UA W MOOWJIBHOH CBSI3H, NpOYEeH SJIEKTPOHHOHW H
JNEKTPOTEXHMYECKON ammapaTypsl Bo BCcEM e€ MHoroobpasuu. “OckmuHOT”
Croco0eH He TOJBKO NMPAKTHIECKH ITOJHOCTHI0O HEHTPAIN30BaTh ATH ITaTOTeH-
HbIE IOJICBBIE MPOSBICHUS M CO3JaTh YCIOBUS AN NOJOXMTEIBHOIO Tepa-
[EBTHYECKOTO BO3ICHCTBHS TPaHCHOPMHUPOBAHHBIX H3IydeHHH (YTO mMOA-
TBEPXKIACTCS Pe3ybTaTaMM OMOXMMHYECKHX HMCCIEHOBaHUS KauyecTBa Kie-
TOYHOM afanmTalyH), HO ¥ OOECHEYHTh YeNOBEKa MOMOIHUTEIBHBIMH PEcyp-
caMH JUIsl aJleKBaTHOM INCHXO3MOIMOHAIFHOH W CMBICIIOBOH OLICHKU IIOJTY-
4yaeMoi MH(pOpManuy, 4TO MO3BOJISIET OJIOKUPOBATH HAIPABIEHHOE IIPOTPaM-
MHpYIOIIlee BO3AeHCTBHE TEHICHIIMO3HON IT01aull MaTepHaa.

Ha3snauenne 1 HEOOXOAUMOCTh ITIOBCEAHEBHOTO IPHMEHEHUS HAIINX U3-
Jenuit 6azupyercst Ha caMoo4eBUIHOI nockuike: “ Ecau uenosek ne moycem
CamoCcmoamenbHo 60CCMAHOEUNY HOPMATILHBLI UHBOPMAYUOHNBIIL 00MEH
u banaunc IHepzuil, 6epHYMbCA K “ 2apMOHUUHOU Yacmome’ , mo ezo none-
6bIM CIPYKMYpAmM Heo0X00umMa noOnumKa nepeuell co CHeyuaibHo no-
doGpannvimu wacmomuvimu napamempamu’ .

Bce mamm ycTpoiicTBa mpexae BCEro OCYIIECTBISIIOT “IKCIpecc-
JMaTHOCTUKY" COCTOSIHUS 3/I0POBbS 4deoBeka. [locie 4ero CrekTp BHEIIHETo
MO MHAWBHIYAJIM3UPYETCS B COOTBETCTBUH C €€ pe3ysbTaTaMH. MOXHO
CMeJIO yTBEp)KIAaTh, YTO HAIIM H3JENHs SBISIOTCS MEHTAJbHO aKTHBHBIMH,
T.e. 0071a1a10T CBOeOOpa3HbIM UHTEIeKTOM. Habmonenus 3a ux “moBeneHu-
eM” IT03BOJIAIOT BECTH pedb O HAJIMYUM y HUX TPYNIIOBOTO II0JS CO3HAHMA,
KOTOpOE 00eCcIeunBacT COrJIacoBaHue U OOMEH aJIrOPUTMAMHU Clie(PHYECKO-
ro MH(OPMALMOHHOTO B3aMMOJACHCTBHS YNPABIIIOIINX U HMCIOJIHUTEIBHBIX
OJI0KOB.

YcTaHOBIIEHO, YTO Ha IIEPBOM 3Tare B3aMMOJCHCTBUS YSNIOBEKa M HAIIMX
H3JIeNUil TIPOUCXOIUT YHCTKA U PETyINPOBKa KaHAJIOB YHEPrOMH(POPMAINOH-
HOTO OOMEHa C OKpYXaromed cpenoif, a Takke SHepPreTHUecKHX KaHaJIOB
BHYTPH Opranu3ma (TaK Ha3bIBaeMBbIX MepHIHaHOB). “UucTka kaHamoB” 3a-
HHMMaeT B OOBIYHBIX Cllyyasx 3—4
HelleNy M BieyeT 3a co0Ol OTHOCUTENBHO OBICTPOE YCTpaHEHHE “MPOCTHIX
HEeIOMOTaHMH", YIydIlIeHHE ICUXO3MOLMOHAIBHOIO COCTOSHHUS M OOILero
CaMOYyBCTBHS, HOpMAaIN3aUIO CHA U TIp.

1. @auovuu E.A. Mucmuueckuii xocmoc. Ilymegooumens no moHKOMAmMepuaibHbIM
mMupam u napaiieivHvim npocmpancmeam.—M.. Hz-6o Tpancnepconanvnozo uncmu-
myma, 1999.

WHorza B Havyase B3aUMOCHCTBHSI OTMEYaeTcsi 000CTpeHHasT peakuust op-
raHu3Ma Ha U3MEHEHUE I1apaMEeTpPOB II0JIEBOI0 OKPYXKEHMS, KOTOpast COIpPO-
BOJK/IACTCSI KPATKOBPEMEHHBIM JTUCKOM(POPTOM (B TOMEOIATHH 3TOT JIUCKOM-
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¢dopt uMeHyeTcs “ HeIUTEIbHBIM KPU3UCOM™ H IS BBI3ZAOPOBJICHHS BBI3bIBA-
€TCsI CIIELHANIBHO).

3TO BHOJHE ECTECTBEHHO — JII00asi MEPECTPOKa BCETAa COMPOBOXKAACTCS
JuckoMdopToM. B mpupoze He CyIIecTBYeT CIOKHBIX CHCTEM, KOTOpbIEe U3-
MEHSIOT B JIyYIIyIO CTOPOHY CBOU IapaMeTpsl CKaukoM, “3a 15 MunyT”.

Io pe3ynmbpraTam mpakTUUECKOTO MPUMEHEHHS HAIINX M3JeJHHA MBI BbIfIe-
JISIEM TPU YPOBHSI UX B3aUMOJIEHCTBHUS C UEIOBEKOM:

1. moxco3HaTenbHbINA (ABTOPETYIHPOBKA KaHAJIOB OOMEHa, yIydlleHHe 06-
1ero (pU3MYEecKoro 1 NCUXO3MOLIMOHAIBHOTO COCTOSHUS, YCTPAHCHHUE JIETKHUX
HEZIOMOTaHHUH, yJTy4llIeHHe KayecTBa OHOIOIIs, TOBBILICHHE €ro aianTaluoH-
HBIX M 3aI[UTHBIX BO3MOKHOCTEH);

2. co3HaTENBHBIH (CaMOCTOSITENBHO MPOrpaMMUpPYEMOE B3aUMOJCICTBHE B
pEKUME MEHTAJIBHOT'O JUANIOra);

3. npuuuHHB (IIOMOIIs B YCTPAHCHUH “HACIECICTBCHHBIX M POJOBBIX MPO-
Onem”, sHEpronH(pOPMAIIMOHHAS MTOIEPIKKA B CJI0XKHBIX U HEOIAr ONPUATHBIX
JKU3HEHHBIX CHTYAIHUsIX).

ITonHOLEHHOE, TIYOOKO OCO3HABAaEMOE B3aHMOJCHCTBHE YEJIOBEKA C Ha-
IIUMH PUOOpaMK T03BOJISIET OOPOTHCSA JaKe C I'€HETHHYECKH Mpeonpese-
JICHHBIMH 3a00JICBaHUSAMY, a B CIydae BbIXoAa (qake HHTYUTHBHOIO) Ha MPH-
YHHHBIH YpOBEHb B3aWMOJACHCTBHS MOXKHO HOOUTHCS M3MEHEHHS CHCTEMBI
JIYXOBHBIX LIEHHOCTEH (MHOIIA KapAMHAIBHOIO), HCHXOIMOLMOHAIBHBIX pe-
aKIMid W TOBEJCHYCCKUX CTAHIApTOB (CMeHa Kpyra OOLICHHS, MHTEPECOB,
OTKa3 OT “BpeiHbIX IpuBbIYEK”, Tabaka, ajkorons u T.1.). OBnaneHue mpu-
YMHHBIM YPOBHEM B3aMMOJACHCTBHUS NOCTHXXUMO JIMIIb IPH YCIOBHHM CO3HA-
TEBHOTO LEJICHANPABICHHOIO Pa3BUTHS YeiaoBeka (IP(EKTHBHO HCIOIB30-
BaHHE JIFOOBIX METO/I0B ayTOTPEHUHIA M IICHXO(H3UIECKOT0 CAMOHACTPOSI).

JlumaMm, UCTIOIB3YIOMNM ISl CAaMOTPaHC(HOPMAIIUY PAa3INIHbIE METOIUKY,
HanpuMmep: Hory, pelky, XOJIOAWHAMUKY, MEIUTAIHNIO U IIpOoYHe,— Hallll U3-
JIeNUs TIPEAOCTABISIOT JAOMOIHUTEIbHBIC HCTOYHUKH SHEPTUM U YHHKAJIbHBIC
BO3MOXKHOCTH pa3BUTUs [IpH 5TOM MOXKHO TOJIYYHTh 3HAYUTEIIBHBIC MOJIOXKHU-
TeabHble 3(Q(EKThl HE3aBUCHMMO OT IIKOJ, HANpPaBICHHIl M HCIOJIb3YEeMbIX
METOJIOB.

XOTs BCce TEXHHUYECKHE MapaMeTpbl U TEXHOJOTHS COOPKH BCEX HAIIMX
H31enuii ObUIH IOJIydeHBI ¢ HCIONIB30BaHHEM IIPSIMOTO 3HAHHS, MBI YACISIeM
OosplIoe BHUMaHHE IPOBEPKE M OLCHKE KayecTBa MX paboThl. OTCyTCTBHE
HPUBBIYHOTO IPUOOPHOTO obecnedeHus (THIIa aMIIepMeTpa UK BOJILTMETPA)
OCJIOXKHSET peIIeHHe 3TOH 3amadyu. [103TOMY IOJIOKHUTEIbHbIE PE3yJIbTaThl
OHOJIOKALINH, IKCIICPTHBIX ONMPOCOB HE3aBHCHMBIX TPYII CEHCHTHBOB (KOTO-
pBIe BBIpAXKAIOT CBOM OIIYIIEHHS] TaKMMH CIOBaMH, KaKk 0€30IaCHOCTb, JIIO-
60Bb, 3a00Ta, PafOCTh U T.A.) U BOCTOP)KCHHBIC OT3BIBBI MHOTOYHCIICHHBIX
BIIAENBIEB JOIOJHIIOTCS OOBEKTHBHBIMA MEIUIMHCKIMH M OHOXHMHUeE-
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CKUMH HCCIIEJOBAaHMSIMU IPOLECCOB M H3MEHEHHUH, MPOMCXOAALIMX B Opra-
HHU3ME.

Jlnst X OIEHKH HCIIONBb30BAJMCh, B IIEPBYIO OdYepelb, Takue OHMope3o-
HaHCHBIE METOMBI, Kak: (DOJUIEeBCKasl IMAarHOCTHKA IO aKyHMyHKTYPHBIM TOY-
KaM, AMarHOCTHYECKUH KOMILIEKC KocMuueckoi meauiabl AMCAT, uccrne-
JIOBaHMA IIEHTpa MIIUIUMeTpoBoii Tepanuu “JIMJ1O”, nuarHocTunyeckue KOM-
wiekcsl “HMmenuc” u “Mupanga” u HeKOTOpble aBTOpckue MeTonuku. [Ipe-
KpacHbIe Pe3yJIbTaThl MOJIYy4YEHbl B KHHE3HOJIOTMH U IcHXoTepanuu. M3Bect-
HBII McciienoBarens aypsl A.M.H. B.®. SIkoBneB 3aMeTnI1, 4TO HAIIM W3JEHs
“00y4aroT OMOMOJIE YeNIOBEKa IPaBHIaM ONTHMAJIBHOTO ITOBEIEHHS B CIIOXK-
HBIX CUTyalusx .

HccnenoBanust pabOThl HAIIMX HW3JEIMH 110 METOIUKE OLEHKH BapHa-
OCJIBHOCTH CEpAEYHOr0 PUTMA, HMPOBEAEHHBIC I'PYIIOI CHEHUAINCTOB IO
pYKOBOJCTBOM akajemuka P.M. BaeBCKOro, mo3BOJISIOT yTBEPXKIaTh, YTO
yIIydIieHre paboThl OPraHoOB M CHCTEM OpraHH3Ma IPOMCXOAUT HA TITyOOKOM
(YHKIMOHATIBFHOM YPOBHE M JIOCTHTAeTCsl OTHIONB HE 3a cueT “addekra Imia-
1e60” (I10JICO3HATEIBHOTO CAMOBHYIIICHHUS).

Oco00 BBIIETMM HCCIIEA0BAHHS 110 OLEHKE Kauecnga KaemouHoi adan-
mauuu, TPOBEICHHBIE JOKTOpOoM Ounosnorndeckux Hayk B.B. bankosoii mo
opuruHanbpHO# Meronuke (mareHtT P Ne2050001, 1995 r.). IlpuBeneM, He
OCTaHaBJIMBAsICh HA CAMOH METOANKE, HEKOTOPHIE PE3YJIbTATHI X BHIBOJBL

e Bce ycTpoiicTBa “Bpu3” HUMEIOT BBICOKYIO OHOJOTHMYECKYIO aKTHBHOCTh
Kak iN Vivo — B opranmusme, TaK u in Vitro — B mpoGupKe, KOTOpast MPOsIBIIsCT-
Csl 6 CYU4eCmeeHHOM UBMEHEHUU NAPAMEMPO8 MeMOPanH020 memaboausma
(pocgponunuonozo oomena);

e Bce ycrpoiictBa “Bpu3” crnocoOHBI ouumgams Ipumpoyumet om “wiaa-
K06” , CHYKasl BA3KOCTh KJIETOYHOM MEMOpaHBI U COJIEPKAHUS B HEH MaJIOHO-
BOTO anberu/a (pu BO3ACHCTBUN YCTPOUCTB HA KIIETKU KPACHOH KPOBH 3TOT
3((}eKT YeTKO BHIPAXKEH KaK B YCIOBHAX OPraHU3Ma, TAK H BHE OpPraHU3Ma - B
npoOupke);

e Bce ycrpoiictBa “bpus” ¢ ycroeuax opeanuzma ynydaloT HpPOLECCHI
niepekucHoro okucnenus unuaos (ITOJI) 1 kauecTBO KJICTOYHON aJianTaluy,
YUMo NPUEOOUmM K YYHUWIEHUIO MHCUHEOEAMEeIbHOCHU KIIemOK U 300P06bA
uenoeexda,

e IIpu BO3JCHCTBUM yCTpOMCTB Bpu3 Ha SpUTPOLIUTHL 6He opzanuzma 1po-
ucxoaut cHwkeHne uHTeHcuBHOCTU I1OJI u npyrux GMOXMMHMYECKHX MpO-
LIECCOB: MPOUCXOAUT “KOHCEepBalUs KIETKH - 3aMeUIIeTCS OKHCIUTENBbHBIN
pacman;

® aHanM3 Pe3yJbTATOB BO3IEHCTBHS yCTpOicTB THma “Bpus” Ha apuTpoIm-
TBI IN ViVO u iN Vitro mo3BoisieT BBICKa3aTh HPEIIIONOKEHHE 00 UX MeH-
manvhol akmugnocmu (CaMONIPOU3BOJIBHOE M3MCHEHHE AJITOPUTMA BO3MIEH-
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CTBHUSI HA OAMH U TOT e OOBEKT B 3aBUCHMOCTH OT IIeleBO (QyHKIHH BO3-
JCHCTBUS U CBOWCTB CHCTEMHOT'O OKPYXXCHUS);

e Bce ycrpoiictBa Tuna “bpus” moxcuuecku neiimpanvhol.

Pesynprate! uccnenoBanuit s yerpoiictsa “OcbMuHor-1" mo meroauke
B.B. bankoBoii 1moka3aiu, 4To

* IIPOCMOTpP TENEBH30pa Aaxe B TedeHHe 15 MHHYT 6cezda pesko

yxyowaem cocmosnue kiemounoi adanmauyuu - KA (nouru B 18a pasa);

* €CJIH K€ TeJIEBU30pP OCHaIlEeH ycTpoiicTBoM “OcbMmunor-1", to 3a te

ke 15 munayt KA He mpocTO CyIIECTBEHHO YNIyYIIAeTCs: He3aéucumo om
UCX00H020 cocmoanua Kkayecmeo KA docmuzaem maxcumyma — OLeHKH B 5
0aJIOB 110 MATHOAUIBHOM IITKaJIC.

BreiBog HampammBaercs cam co0oit: “ Ocomunol’ npeepawaem npo-
CMOMp menesu3UOHHBIX nepeday u3 npouedypsl, paspyuiaiouieii ouonone u
300p0o6be Ueno6eKa, 6 YHUGEPCAILHYIO (PU3UOMEPANesMUIecKyl0 npoyeody-
Py, 61a20mMBOPHO 6IUAIOWYIO HA AOANMAYUOHHBIE 803MONCHOCIU HAULEZO
0p2aHU3MA HA KIEMOYHOM YPOGHE.

B oxts16pe 1998 roga MbI ycHenrHo npoBein ¢ y9acTueM Bpadeil pasnmd-
HBIX crenuain3aiuii KoHdepeHuo “DHepronHPpOpMalHOHHbII 00MEH U
310poBbe denoBeka”. A B aekabpe 1998 roma 6bu1 opranusoBan Kiy6 uH-
¢dopmannonusix texnosoruit “KUT”, ocHOBHBIMHU 3aJa4aMi KOTOPOTO Hapsi-
Iy ¢ pacrpocTpaHeHueM u3zaenuii Jlabopatopuu NHboTeX sBISIOTCS:

* HNPUBJICYCHNEC BHUMAaHUS HIOZ[eﬁ K aKTUBHOMY PCHICHUIO HpOGHeM CBOCTO

JAYXOBHOT'O U MHTCJUICKTYAJIbHOTO Pa3BUTHA, YIIYUIICHUS 310POBbs U Kade-
CTBa KU3HH,

I0OpoBONBEHOE O0beAMHEHHE JIIOJeH C Ienblo 3()(EKTUBHOTO pPEIICHUS
npoGIIeM LyXOBHOTO, HHTE/UIEKTYAIBHOTO U (DU3MIECKOTO Pa3BUTHS,;

OpraHu3anysi ¥ NpoOBeJeHUE PETYIAPHBIX BCTPEU C BEIYIIUMU YYEHBIMH U
CIEHMANNCTAMU CaMbIX Pa3HBIX OOJlacTel 3HAHWIA: BpauaMM M acTpoJora-
mH, pusukaMu U punocopaMu, MPEACTaBUTENIMH HEOPTOIOKCAIbHBIX Ha-
MpaBJICHUH B MEIUIIMHE U MHOTHMH JIPYTUMY,

BCeMepHasl IOJIeP>KKa M TIOMOIIb BCEM JKEJAIOMNM CaMOCTOSTEIBHO YCT-
paHUTh NPOOJIEMBbI JYyXOBHOTO M (DPU3MYECKOro 370pOBbS U H3MCHHUTH B
JIY4IIyI0 CTOPOHY CBOIO JKM3Hb M J)KU3Hb CBOMX OJIM3KUX.

IIpakTrka Hame#d paboOTHI ¢ TIOABMH ITOKA3aJIa, YTO JaXKEe B CETOHSIIHIX
CJIOXHBIX YCJIOBUSIX UENIOBEK, MPUHUMAIOIIUNA Ha ce0sl OTBETCTBEHHOCTH 32
TIPOHUCXOSIIEe U YIIOPHO PaboTaromMii HaJl N3MEHEHUEM CBOETO COCTOSHUS,
MOJKET HE TOJBKO YJIy4LIUTh 310POBbE, HO M IOJHOCTBIO M3MEHHUTH CBOIO
XM3Hb. HaumydinuM HOATBEPKAECHUEM TOMY CIY)KAaT JHYHbBIE PE3yJIbTaThl
THICAY JIIOJCH, yke Hamenmux gopory B Kiny6 “KUT”.

JTabopaTtopus NHpoTex
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Torsion Fields Informational Modulators as the Means of
Safeguarding the Bioinformational Structures and Supporting the
Functional Integrity of the Organism of the Man.

The Laboratory of Hierarchical Informational Technologies

The InfoTech Lab has designed, licensed, and released a range of devices that
function as the means of curing and safeguarding the fine
bioenergoinformational of human beings. These devices, such as “Briz-3”,
“Briz-4" ,“Briz-7", KIT-4, and so force work as interactive data modulators
and comply with the principles of the Torsion Field theory. All of them were
tested in the field of medico-biological and bioresonancia activities, what
testified their extraordinary positive effect on the process of homeostasis, on
the protective features of fine bioenergoinformational layers of the human
organism and its functional integrity and, aso, on its adaptability on the
cellular level.

With respect to the external interfering objects, such as food products, drinks,
and medications, it was experimentally proved that the modulators affect their
aura (bioenergoinformational) features, and chemica composition to the
effect of lowering their toxic qualities.

Within the last 2,5 years of practica application of the modulators for the

purposes of improvement of physical and psycho-emotional condition there
were over 10'000 cases of positive results.

The InfoTech-HIT Lab, Russia

Phone: +7-(095)-209-2863

E-mail: Infotech@Mail.RCNet.RU

[epeuens npoaykuun Jlabopatopun nepapxuuecKux
MH(QOPMAIIMOHHBIX TEXHOJIOTUH

Ne | HasBa- HasHa4veHune MpumeyaHue
HVe

1 |bpus-3 |1,3,4,5,6,8,9

2 |bpus—4 (1,3, 4,5,6,8,9,10 YcuneHHas Tepanus

3 |Bbpus-7 |1,2,3,4,5,7,8,9,10

4 |KUT-4 1,3 4,5,6,9,10 PexomenyeTcs neTsam

5 |®aken |1,3,4,5,6,9 11

6 [Turpuc (1,2, 3,4,8,9,10 TpaHcmyTauns aHep-
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rmn M3

7 |KeH- 1,3,4,56,8,9, 11
TaBp

8 [Humdoa (1, 3,4, 6, 8,9, 10

9 | OcbmMmu- | 3awwmTta OT nU3nyyeHum COTOBbIX TeneoHoB
Hor-1 TB, aucnnees, n np.

VcaoBHBIE 0003HAYEHUS

1 — 3ammra OHonoisd, 2 — 3aIuUTa NOMEILEHUI, 3 — YMCTKA I0JIA U
KaHaJloOB JHeprooOMeHa; 4 — TepamneBTHYECKOE BO3JACHCTBHE; 5 —
BCKPBITHE XPOHMYCCKUX 3a00jieBaHuii; 6 — KOppeKkTupyromiee u 00y-
YaroIee BO3ACHCTBIE HA OMOIIOJIE; 7 — YUCTKA MPOIYKTOB, HAIIUTKOB,
JICKApCTB, KOCMETHKA M T.I., 8 — SHEPreTHYECKOC HACHIIICHUE IPO-
JIYKTOB, MHIUBHUIyallbHAs “IIOATOHKA” JIEKapcTB; 9 — corjacoBaHHOE
ynpasienue sHeprooomMenoM; 10 — yckopeHHoe 3axuBieHue pas; 11
— YCTpaHCHHE MAapa3UTHBIX MOJICBBIX 00pPa30BaHUl — HCTOYHUKOB
BPEIHBIX [IPUBBIYCK, CTPaxoB, (oOuil u T.I1.

Kparkue npaBuia 1 ycioBUsl B3aUMOJICHCTBHUSL

1. Bribop ycTpOHCTB IPOM3BOIHUTCS IOTpEeOHTENEM caMoCTOsTeNnbHO. KoH-
CYJIBTAIIN TI0 BBIOOPY JOIYCKAIOTCS TOJIBKO y CIIEIHAINCTOB II0 OHOpe3o-
HaHCHOMY B3aMOJICHCTBUIO.

2. DddexTrBHO MBICIEHHOE 00OpaIIeHUE K YCTPOMCTBY ¢ 4eTKoH “crienndu-
Kanueil” 1 ykazaHHeM JIOIMYCTUMOI HHTEHCHBHOCTH KEJIaeMOTO BO3IEHCTBHS
(cuibHO, c1a60, YMEPEHHO H T.]1.).

3. CobGmromenne 3THYecKux HOpM ([lecsiTh 3amoBenell XPUCTHAHCTBA, HPAB-
CTBCHHBIC KaHOHBI PYTUX PEJIUTHHA) U MO3UTHBHBIA HACTPOH CIOCOOCTBYIOT
3HAYUTEBHOMY YCKOPEHHUIO B JOCTIXKEHHH TOJI0KUTENBHBIX PE3yIbTAaTOB.

Ilpumeyanue. IIpu BCKPBITHN U YCTPAHEHUH 3aCTAPENbIX XPOHUYECKHX 3a-
0oseBaHUI BO3MOXKHO MX 00OCTpeHHE: He00XO0IMMO IOTIOIHUTEIEHOE MEIU-
KaMEHTO3HOE€ MM OHOPE30HAHCHOE JIEYEHHE C Y4acTHEM HaOIIOAArOIINX
Bpauei.
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AxumoB A.E.

OO0nuK (PU3UKU U TEXHO-
JIOTUH
B Havasie XXI| Beka

BricTynuieHrue Ha HAyYHO-
neJarornueckoi KoHpepeHIuu

“Unen XKupoit Dtuku u TaitHoit Jlok-
TPHHBI

B COBPEMEHHOW HAayKe W MPAKTUYECKOW nea-
roruke”

r. ExaTepunOypr
8 aBrycra 1997 1.
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